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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo xumuu ans oOywaromuxcs 11 kmaccoB pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUH K pe3yibTaTaM OCBOCHHUS (hehepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanusi yaeOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannn, peaqn3yomnux OCHOBHBIC
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccutickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NIOJIX0/10B K pa3paboTKe MpOrpamMMBbl [0 XUMHUH, K OIPEACTICHUIO 00IIEeH cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSI OOYUYAIOIIMXCSI CPEACTBAMHU y4eOHOro mpeaMera «XUuMHs»
st 11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM KoHIeNnTyanbHbIe TosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThi0o HMX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX LEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTyphl YellOBeKa, a
TaK)Ke JKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpere.
Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYarONIMXCS HA YPOBHE CPEIHErO0 OOIIEero
00pa3oBaHUs CPEeACTBAMU y4eOHOTrO mpeaMeTa « XUMHUA», COAepKaHNe U TIOCTPOCHUE KOTOPOTO
OTpesiesieHbl B MpOrpaMMe 10 XUMHHM € Y4€TOM cHenu(puKky HayKd XHMUH, e€ 3HAuCHHs B
MO3HAHUM MPHUPOJBI U B MaTepUAIbHON JKM3HU OOIIECTBa, a TaKKe C yuy€ToM OOIIMX Lened u
INPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CpEIHEro oOIlero
oOpazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMHU, B CO3JIaHMHM HOBOHM 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMupOBaHUE PALlMOHATIBHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYKaIoIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE TOHMMAaHUSl BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MHpa, OCO3HAHUS B3aUMOCBS3ZH
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOIEHCTBYs C IPYTUMH €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMON
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M >KU3HU KaXI0To
yieHa ooOmectBa. CoBpeMeHHass XHMMHUSI Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMI HalpaBjieHa Ha peuleHHe TIJI00AIbHBIX MpOoOJeM YCTOWYMBOTO pa3BUTHUA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero ooOpa3oBaHuUs
comepxkanue mnpeamera «Xumus»  (0a30BBI  YypOBEHb  W3YYCHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaloluXcCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiiolmiuMH  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» (10 kmacc) n «OO0mas u Heopranuyeckast xumus» (11 kmacc), OCHOBHBIM KOMITOHEHTOM



CoJIepaHUsl KOTOPHIX SBJISIFOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWUU MO0 HEOPTraHWYECKOU
XUMHUH (C BKIIOYEHHEM 3HAHUN W3 OOIIeld XWMHUHU) U OpraHudeckoi xmmuu. DopMUpOBaHHE
JTAHHOM CHUCTEMBbI 3HAHUU NP W3YYEHUH NpeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHS
BCEro MHOT000Opa3usl BEIIEeCTB HAa OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUIN XUMUU.

Crtpyktypa coaepxanusi kypca «OOIias W HeopraHuyeckas XUMHs» chHOpMHUpOBaHA B
nporpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3YyYCHHMIO Y4eOHOro marepuaia u
00yCJI0BJIeHa HCTOPHUECKH 000CHOBAaHHBIM PAa3BUTHEM 3HAHUN HA OTIPEIEIEHHBIX TEOPETHUECKUX
YPOBHSIX.

[Ton HOBBIM yrjioM 3peHHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpuBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan M
(aKTOJIOTHMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HeopraHuyecKass XUMHUS» 00yJarolUMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE TMEePUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 00oOImaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUM O BOKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
JIOTIONHsIETeA B Kypcax 11 KjlaccoB 37€eMEHTaMM COAEP KaHMsI, UMEIOIIMMU KYJIbTYPOJIOTHUECKUN
U TIPUKJIATHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHUMAHMIO B3aUMOCBSA3M XHMHU C
IpYTMMH HayKaMH, PacKpbIBalOT €€ posib B MO3HABATEIbHOW M MPAKTUYECKOW AEATEeIbHOCTU
YyelioBeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBA)XKEHUSI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U
MPAKTUYECKHUX MPUIOKEHUH XUMHH, TTIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICINBATH
UHGOPMaLIMI0O U TPUMEHATH €€ NJs TOIMOJIHEHUS 3HAaHUM, PEHIeHHs] WHTEUIEKTYaJbHbIX U
SKCIIEPUMEHTANIbHBIX HMCCIIEA0BATEIbCKUX 3adad. B 1menom copepxaHue ydeOHOTo mpeamera
«XUMUS» JTaHHOTO YPOBHS M3Y4YECHHUS OPUEHTHPOBAHO Ha (OpPMUpOBaHUE y OOyYarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAaHUs (HIOCOPCKUX UACH, TAKUX KaK: MaTepUabHOE
€MHCTBO HEOPraHMYECKOr0 U OPraHMYeCKOro MHpa, oOyCIOBICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOCHMEM, ITO3HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U PeIleHUs
IPOTHBOPEYHMI MEXKIY HOBBIMU (DAKTaMU U TEOPETHUECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH
XUMHU B PELICHUH KOJIOTUYECKHX MPOoO0JieM, a Takke IpobdieM cOepexeHHs IHEPreTHUECKUX
PECYpCOB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepUAIOB.

B nutane penienust 3aa4 BOCIUTAHUSA, Pa3BUTHS U COLIMATTM3ALINN 00yYaroINXCs MPUHSATHIE
IPOrpaMMOMl MO XUMHHM NOAXOAbl K OINPENEICHHUIO COJEP’KAaHUS W IOCTPOEHHUS IpeaAMeETa
npeaycMaTpuBaioT (OPMHPOBAHHWE YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBHI, MMEIOMHUX 0a30Boe
3HaYeHWE [UId PA3JIUYHBIX BHJIOB JEATENBHOCTH: pEIIeHUs MpodiieM, MOWCKa, aHalIW3a u
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIE0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOT'O O0IIEro o0pa3oBaHUsl, Tak U
Ha YpOBHE CpeHEro 00111ero o0pa3oBaHus, MPHU OMPEIEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs I[peiMeTa HampaBlIeHUEM IEPBOCTETIEHHON 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHMYECKOW HayKHM Kak OO0JaCTM COBPEMEHHOIO
€CTECTBO3HAHMSI, IPAKTUYECKON 1€ATEILHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOUKH 3PEHHUS TAaKOW MOJXO0J K OMPEACIICHUIO EJIeH N3Y4YeHUs
IpeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH M3y4eHHUs IMpeaMera «XUMHUsSD» Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

e (GOpMHpPOBAaHHE CHCTEMbl XWUMHUYECKMX 3HAHUH KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayYHBIX METO/axX MO3HAHMS BEILECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX JJisi MPUOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B
MUPE BEIIECTB U XUMHYECKHX SIBIICHUH, HIMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHCHHEM XUMHUYECKOTO DJKCIIEPUMEHTA, COOJIIOJICHHUEM TpaBUil  OE€30I1acCHOTO
oOpalieHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YUYCHHsI MPeaMeTa B
porpaMMe 1Mo XUMHUU YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cucreMe cpemHero obmiero oopasoBanus. CeroHs B MPENoaBaHUN XUMHUHU B OOJIBIIIEH CTEIICHU
OTIaéTCs MPEaNOoUYTEHUE TPAKTHUYECKONH KOMIOHEHTE COJIep KaHUs 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TOATOTOBKY BBIIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3alllM, BIaJCIOIero He HabopoMm
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTHBHOTO
MOJTyYEHUs 3HaHUN U PUMEHEHHS X B PEaTbHON KU3HU AJIsl PELICHUS MPAKTUYECKUX 3a/1a4.

B cB3M c 3TUM npu U3yYeHHH TMpeaMera «XHUMHUS» JOMUHUPYIOLIEe 3HAuYEeHHE
NPHOOPETAIOT TaKWe IIeNN U 337a49H, KaK:

aJanTanus o0yJaroIuXxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIECTOCS MUPA, (HOPMUPOBAHHE
UHTEJJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHATHIO TPAMOTHBIX PEHIEHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBHIX HABBIKOB (KIIOYEBBIX KOMITETEHITHI),
MMEIOLINX YHHUBEpPCAIbHOE 3HAUCHUE JJISl PAa3IMYHBIX BHUJIOB JIE€ATEIbHOCTH: PELICHUsS MTPOOIIeM,
MOMCKa, aHanmu3a M o00paboTku uWH}OpMAIMK, HEOOXOMUMBIX [JIsi TMPUOOPETCHHS] OIbITA
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKU C
MO3UIUI IKOJIIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIIECCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISpHON HH(DOPMALIUU XUMUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJII0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIHUTAaHUE Y 00ydaromuxcs yOex 7EHHOCTH B T'YMAHUCTUYECKOW HANPaBICHHOCTH XUMHUH,
e€ BaXHOW pONIM B PEUICHUH TIO0ATBHBIX MPOOJIEM PAMOHATBHOTO MPUPOAOIOIE30BAHNUS,
MOTIOJTHEHUSI YHEPTEeTHYECKUX PECypCOB M COXPAHEHHs MPUPOIJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS



OTIBITA UCITOJIb30BAHUS TTOTYYCHHBIX 3HAHWM ISl TIPUHSITHS TPAMOTHBIX PEUICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHYCCKUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpemHero obiiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTi «ECTeCTBeHHO-HAYYHBIE TIPEIMETHI.

OO61ee yuciio 9acoB, OTBEACHHBIX JJIs M3ydeHusl xuMuu B 11 kmacce coctamiser 34 yaca
(1 gac B HEemO).

COJEP)KXAHUE OBYYEHUA
OBIIASA U HEOPTAHHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHH

XuMHUeCKUH areMeHT. AToM. Sapo artoma, H30TOMbI. DIJIEKTPOHHAas 00O0JI0YKA.
DHepreTu4eckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 2eMeHThl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DOneKTpoHHask KOH(UTYpalKs aTOMOB.

Ilepuonuueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux osnemeHtoB . H.
MengaeneeBa. CBA3p NEpUOAMYECKOTO 3akoHa M llepuoanueckoil cHCTEMbl XUMHUYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
0 TPYIIaM U rnepuogam. 3HaueHue MepruoIUIECKOro 3aK0OHa B pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOMN
XUMUYECKON CBs3M (OOMEHHBIH W JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUlaTeNbHOCTh. CTeneHb okucieHus. OHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIlleCTBA. THUMNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coeguHennii. HomeHkaaTypa HeOpraHn4eckux BEIIeCTB.
['eneTnyeckas CBA3b HEOPraHWUYECKHUX BEIIECTB, MPUHAUICKAUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamus XHMHUYECKUX peakuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (hakTopoB. OOpaTHUMbIE pEaKIIMH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOINIME HA COCTOSSHUE XUMUYECKOIO PaBHOBECHS.
[Ipunuun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble U ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IICIOYHASL.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEeHHs] BEUIECTB M WX MPEBPALICHUN: JIEMOHCTpaIus
tabmui «lleproguyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoJiele KpPUCTAJUIMUECKUX peméToK, HaOMIofeHHe M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJIOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
OIpEZICNIEHUE CPEbl PACTBOPOB BELIECTB C NOMOULIbI0 YHHBEPCAIBHOIO MHIMKATOPA, PEaKLUU



HOHHOTO OOMEHa), MPOBEACHUE MPaKTUUECKOW paboThl «BiusHMEe pa3nuyHbIX (DAKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHm.

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnsl. [Tonoxxenue HemeTauioB B [lepuoanueckon cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa U OCOOCHHOCTH CTpOeHUsS aToMoB. Du3nyeckue CBOWCTBA HEMETAJIOB.
AnoTponusi HEeMETa/uIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJloTEHOB, Cepbl, a3ota, (ocdopa,
yIiepoJia U KpeMHUs1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MengaeneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YE€K aTOMOB MeTaiioB. OOmue
buszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEUILIMX METAUIOB (HATpUM, KaJluid, KajablUWd, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoOw! oy4deHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHs BEHIECTB M UX MPEBPAILCHUI: H3y4YeHUE
KoJUTeKIuu «MeTaibl U CIUTaBbl», 00pa3loB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 331a4,
HAOIO/ICHUE W ONHCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJCHCTBUE
TUAPOKCHUIA ATFOMHUHHUS C pAaCTBOPaMH KUCJIOT U IIEN0YEH, KAYECTBEHHbIE PEAaKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BelecTBa Wiiu 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
w1 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA 4 KA3Hb

Ponp xumuu B 006ecriedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THUIIEBON 0€30IacHOCTH,
pa3BuTuu MeauuuHEbL. [IoHsATHE 0 HAyYHBIX METO/1aX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUH.

[TpencraBnenust 00 001X HAYYHBIX TPUHIIUIIAX TPOMBIIUIEHHOTO MOJIY4YE€HUS BaXKHEUITNX
BEIECTB.

UenoBek B MHpE BELIECTB W MaTE€pPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKLMOHHBIE MaTepHUaJIbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl UIsl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHe U MUHEPATIbHBIEC y100pEHUsI.

XuUMHS U 3]I0POBbE YEJIOBEKA: MPaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMSI MMPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU W3ydeHUU OOIIeH W HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01re ecTeCTBEHHO-HAYUHbIE MIOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KIacCHU(pUKalKUs, MEePHUOJUIHOCTh, HAOIMIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SIBJICHHE.

O®u3nka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, IMPOTOH, HEHUTPOH, WOH, M30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUUHBI U €MHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHOIOTHsI: XUMUYECKAs MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTepUalioB,  CEIbCKOXO3AWCTBEHHOE  MPOU3BOACTBO,  MHUIIEBAas  MPOMBIIUIEHHOCTD,
dapmaiieBTUYECKash ~ MPOMBIIIJICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaioB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUHU.

I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHIUS ITPOI' PAMMBI
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIIMMUCS
porpamMMm CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOW UIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
pOTrpaMM CPeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cootBeTrcTBUM € CUCTEMHO-ACSTEIBLHOCTHBIM MOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
Pe3yNbTaTOB OCBOCHUS MPEAMETa «XUMHUSD» Ha YPOBHE CPEIHEro 00111ero 00pa30BaHUs BbIIEIECHbI
CJIEIYIOIINE COCTABISIOIINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CAMOOIIPEAETICHUIO;

HaJIMYMe MOTUBALUU K 00YyUEHUIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATENbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIHUMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HaJIMYUe TPABOCO3HAHUS JKOJIOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIeOHOM
Y BOCIIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHUMHU, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH M HJeallaMd POCCUUCKOrO Tpa’kJaHCKOro OOIIecTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M IpaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOUIMMH IPOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH 00YJaIOLITHXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeameTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUYECKON IEATEIHHOCTH 00yUaloIMXCsl O peann3aii IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:



OCO3HaHUS 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MMPABOMOPSIKY;

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MPaBWJIAX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO OTEYECTBEHHOMN
XUMUH;

YBa)XEHUsI K MpOIEcCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHMUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JeHU,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, MTOCTOSHHOTO TPY/a YIEHBIX U MMPAKTUKOB;

WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TMOJYYCHHH U TMOCIEAYIOIIEM aHalu3e
nH(}OpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUYECKUMH SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBapuIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KXWU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONIOACHMs TPaBUJI OE30MACHOTO OOpAIleHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HU U B TPYIOBOM JESATEIBHOCTH;

NOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS alKOTOJs,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XHUMHUH;

YBaXXCHHUS K TPYY, JTIOISIM TPyia U pe3yibTaTaM TPYAOBOH JAEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUIYalbHOU TPAaeKTOpUU 00pa3zoBaHus, Oyaymiei
npodeccuu u peanusalnnyd cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U NOTpeOHOCTEH 001I1ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKU3HU Ha 3eMIie;



MOHMMAaHHUS II00ATLHOTO XapaKTepa SKOJIOTMYEeCKUX MpoOsieM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Msl PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKONW HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W OOIIIECTBEHHOW MPAKTUKH;

MOHWMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMHUPOBAHHH
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHn: MpodIIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIIU3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEIIEHUH TII00ATBbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecrevYeHnn yCIOBHM yCIIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MTOYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONB30BaTh XUMHUUECKUE 3HAHMSI ITISl PEIICHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAaHMM TI0 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTMU;

HWHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IuvHBIX chepax mpodecCHOHATBHON NI TeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertamnpenMeTHble pPe3yJibTaThl OCBOCHUS Y4YeOHOro mpeaMera «XHUMHUS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMbIC Ui (HOPMHUPOBAHHMS MHPOBO33PCHUS OOYYAIOIIUXCS MEKIUCIUITHHAPHBIC
(MEXIpEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KaPTUHBI MHpa
n CHGL[I/I(l)I/IKy MCTOAOB IMMO3HAHUS, UCIIOJIb3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTeme, BCIICCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, HCCIIC0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);



YHUBEpCaJbHbIE  y4yeOHBbIE JNEeNCTBUSA (mo3HaBaTesbHbIE, KOMMYHUKAaTHBHBIE,
perynsTuBHBIE), obOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PAMOTHOCTH U
COLMAIbHOM KOMIETEHIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYy4YaroIUXCA  HUCIOJNb30BaTh  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpPCAlbHble ydyeOHble ACHCTBUS B I103HABaTEIbHOH H
COLIMAJIbHOM IIPAKTHKE.

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAIbHBIMH y4EOHBIMU
IIO3HABATEJIBHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMH.

OBiageHne yHHBEPCAJIbHBIMH Y4€OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIHO  (POPMYNUPOBaTh M aKTYaIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LEIN AEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUM HMX JOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIICIATH
XapaKkTepHble NPHU3HAKK IIOHATHMM W YCTaHABIMBATb WX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOILIME MOHATUSA AJIs1 OOBSACHEHUsI OT/ICJIBHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB M XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEXKY N3y4acMbIMU SIBJICHUSIMU;

CTPOMTB JIOTHUECKHUE PACCYXkIeHUS (MIHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTHBOPEUUS] B pacCMaTPUBAEMBIX SIBJICHUSAX, (POPMYIMPOBATh BBIBOJBI U
3aKJIF0YEHHS,

NPUMEHATH B Ipolecce MO3HAHUSA, UCTIOIb3yeMble B XUMUN CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEIH, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YpaBHEHHE XHMHUYECKOH peakuuu — NpU pPElICHUH Y4eOHBIX
MIO3HABATENIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHbIE IPEICTaBICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUN;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTHUPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHWPOBAHHMA M IPOBEICHHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIONMYJISIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHbIe TocoOusi, pecypcsl MHTepHera),
aHAJIM3UPOBATh MH()OPMAIIUIO PA3IUYHBIX BUIOB U (POPM IPECTABICHUS, KDUTHUECKH OLIEHUBATh
€€ IOCTOBEPHOCTb U HEMPOTUBOPEYUBOCTE;



dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIE METOAbl MpH IOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YU€OHBIX 3aa4 ONPEeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT KCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIONIb30BaTh HAyYHBIA SI3bIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
nH(popMmaruend: TPUMEHATh MEXKIpeAMETHbIe ((pu3nyeckue MW MaTeMaTUYeCKHe) 3HaKh U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OpPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBjajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ JHAJIOTa W/WIHN TUCKYCCHH,
BbICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C IMPE3CHTAIMEH pe3yabTaTOB MO3HABATENBHOU ACSITENLHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUHM XUMHYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanm3anuy y4eOHOTO MpoekTa U (HOpPMYIHpPOBATH BHIBOJABI MO pe3yiIbTaTaM MPOBEASHHBIX
UCCIIEIOBaHM MTyTEM COTTIAaCOBAHMS MO3UIIHIA B X01€ 00CYXIEHUS 1 0OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1eiiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO MMO3HABATEIbHYIO ESTENbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPH BBITIOJHEHUHM YY€OHBIX M HCCIEIOBATENbCKUX 3aJad,
BBIOMpATh Hanbosiee A(HEKTUBHBIN CIIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLIUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH J€SITEIHbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIC PEe3yNbTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHu4ecKas XUMHUS» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPECTABICHUN: O XUMHUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM T'PAaMOTHOCTH, HEOOXOAMMOW ISl pEIICHUS
MPaKTUYECKUX 3a/lad M SKOJOTMYECKHM OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTh, AJICKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKUCIICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NINYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pemIéTka, TUIMBl XUMHYECKHUX  pEaKIHil, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAsS JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PEeaKIni, XHMUIECKOE PABHOBECHUE); TEOPUH M 3aKOHBI (TCOPHS DIICKTPOTUTHICCKOMN
nuccouuranuu, nepuoandeckuii 3akon JI. M. MenpaeneeBa, 3aKOH COXpaHEHHs] MACChl BEILIECTB,
3aKOH COXPAHEHHUS U NPEBPALLCHUS HPHEPTUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS, JIEXKalllhMe B OCHOBE MOHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUH, (DAKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,



cocTaBe, MOJyYeHUH W 0€30IacHOM HCHOJb30BAaHWU Ba)XKHEUIINX HEOPTaHMYECKHUX BEILECTB B
OBITY M MIPAKTHUYECKON JACATEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MMOHSATUH, YCTAHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU OMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJIsl COCTaBJICHUS
¢dopMyT BeIIECTB M ypaBHEHMH XHMHUYECKHUX PEAKIMHA, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbIi Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTb, HErall€Has H3BECTb, NMUTHbEBAas COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTAaBa, BUJl XUMHUECKOH CBSI3H (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeldbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K OINpeAeIEHHOMY KJIacCy/TpyIle COeIMHEHNN (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO () YHKIIHH;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XUMHUECKUX 3i1eMeHTOoB /], U.
MenneneeBa, HMCHOIb3YyS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OpPOHUTANN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M UX
COCIMHEHUH 110 nepuonam U rpymnnam Ilepuogudeckoin cucremMsl XUMUYECKUX d1emMeHToB []. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMHUECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOIIBIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIMPOBATH XUMHUYECKHE PEaKUUU MO0 PA3IUYHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIOBOMY d(DQeKTy peakuuw,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIH, yYaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIISATh YPaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAallEHHbIE YpPaBHEHUS peaklUii HOHHOrO OOMEHA, YyUYUThIBasl YCIOBUS, IPU KOTOPHIX 3TH
peakIuu UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOJITBEPKAAIOUINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAaHMYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEeICTBOM COCTABIICHUS JEKTPOHHOTO OajlaHCca STHX PeakLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);



c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKall[lie B OCHOBE
NPOMBIIIJICHHOTO TIOJTY4YEHHUS CEpHOM KHCJIOTHl, aMMHaka, a Takxke CHOPMHPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUSA
«MaccoBas JIOJsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHYECKUX
PeaKIHsIX, MacChl BELIECTBA MIIM 00bEMA ra30B M0 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOTO A (eKTa peakiny Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATLHOIO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIC pEaklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS, pPellleHHEe 3KCIepUMEHTAIbHbBIX
3azad no temMaM «Mertamib» M «HemeTtamisl») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30MaCHOCTH NP OOPAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0OBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATh XMMHUYECKYIO WH(POpPMAIHIO,
N0JIy4aEMYIO U3 Pa3HbIX HCTOYHHUKOB (CpeJCTBAa MaCCOBOM KOMMYHUKaIMH, IHTEpHET 1 Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IEIeCO00pa3HOTO
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMUMas cMblca mokasaresns [1K, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsl 0Oy4YarolUXCsl ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBJICHUMH;

JUISL CJICTIBIX U CIIA0O0BUIAIIUX 00yYArOIIUXCSl: YMEHUE HCIIOB30BaTh PENbePHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XxuMmudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HanmeHnoBaHMe pa3ie/ioB U TeM Kox-Bo yacos 0P
n/n  mporpaMmsbl Bcero KP IIP
Paszgen 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenune atoMoB. Ilepnonnueckuit Entast kosvrexius LOP
11 3akoH u [lepuoanueckas cucrema 3 htto://school-
XAUMUYECKUX dyieMeHToB /1. U. . .
collection.edu.ru
Meunpgeneena
Crtpoenue BeniecTsna. Enunas konneis TIOP
1.2 4 http://school-
MHoroo0pasue BemecTB .
collection.edu.ru
Enunas komnekmus [JOP
1.3 XUMHYECKHE PEeaKITuu 6 1 1 http://school-
collection.edu.ru
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
Enunas xomnexuus LIOP
2.1 Meraiibt 6 1 http://school-
collection.edu.ru
Enunas xomnexuus LIOP
2.2 Hemeramnbl 9 1 1 http://school-
collection.edu.ru
CBs13p HEOPraHUUYECKUX U Emunas xonnerast HOP
2.3 2 http://school-
OpPraHUYECKUX BEIICCTB .
collection.edu.ru
Hroro no pazneny 17
Pa3nen 3. XuMus u :XKU3Hb
Enunas komnekmus [JOP
3.1 XHUMUS U )KU3Hb 4 http://school-
collection.edu.ru
Uroro no pazneny 4
OO11ee KOIMYECTBO YaCOB MO IPOTpaMMe 34 2 3
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INOYPOYHOE IINTAHUPOBAHHUE

Ne o
Tema ypoka R m
n/n 5 3
S «
= =
1 XUMUYeCKUH 351IeMeHT. ATOM. DIIeKTPOHHAs KOH(UTYpalHs aTOMOB
) Ilepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3J1eMeHTOB [1. 1.
MeHeneeBa, UX CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKHX JIEMEHTOB U UX COETMHEHUIN
3 I10 TpyMIaMm U nepuogaM. 3Ha4€HHUE MEPUOIUUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB .M. Menneneesa B pa3BUTUH HAYKU
4 CrpoeHue BeniecTBa. XuMU4ecKas CBs3b, €€ BUAbl; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b
5 BanentHocts. DnekrpoorpunarensHocTh. CTeneHb okucieHus. Bemecta
MOJIEKYJISIPHOT'O X HEMOJIEKYJISIPHOT'O CTPOCHHUS
6 [lonsiTre 0 nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOUHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBA B pacTBOpE
7 Knaccudukanms 1 HOMEHKIaTypa HEOPraHMIECKUX CoeTMHeHHH. [ eHeTneckas
CBSA3b HEOPraHWYECKHUX BELIECTB, PA3JIUYHBIX KJIACCOB
Knaccugukanus XuMHUecKuX peakiuii B HEOPraHUYeCKOi 1 OpraHnyecKoi
8 XUMHUU. 3aKOH COXPaHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHUECKOE pAaBHOBECUE
10 [TpakTrueckas padota Ne 1. «BiustHue pa3nudHbpix GakTOPOB Ha CKOPOCTh
XUMHYECKON PEaKIun»
Dnektponutrueckas auccounanus. [lonstue o Bogopoanom nokaszarene (pH)
11 pactBopa. Peakuuu nonnoro oomMena. I'uaponu3 opraHu4eckux u
HEOPraHUYECKHUX BEILECTB
12 OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [loHsTHe 00 31exTponuse
pacIIaBoOB U PaCTBOPOB COJIEH
13 KontponbHas padota no pa3aeny «TeopeTndeckue OCHOBBI XUMUM
Merasuisl, ux nosnoxxeHue B [lepuoandeckoil cUCTEME XUMUUECKUX 2JIEMEHTOB /1.
14 W. MenneneeBa u 0cOOEHHOCTH CTpoeHHs aToMoB. O0mmue hru3ndeckre CBONCTBa
METaJJIOB
15 CniaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSJT HANIPSKEHUH METAIIIIOB
16 XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPHil, Kaluii, KaJbIMi, MArHUM,
QTIOMUHHNA) U UX COCTMHEHUN
17 XHUMHYECKUE CBOMCTBA XPOMA, MEIU U UX COCAUHECHUN
18 XUMUUYecKre CBOMCTBA IIUHKA, JKeJle3a U MX COCTUHECHUI




19 [TpakTruyeckas pabora Ne 2. "Perienne 3KkcriepuMEHTAIBHBIX 3a/1a4 110 TEMe 1
«Mertamnb»"

20 Hewmeramnsl, ux nonoxenue B Ileprnoanyueckoi cucteMe XUMUYECKHUX JIEMEHTOB |
J1. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

)1 dusnyeckre CBOMCTBAa HEMETAIIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe |
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22 XUMHUYECKUE CBOMCTBA rajJOr€HOB, CEPBI U UX COCAUHEHUHN 1

23 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHIN 1

24 XHUMHYECKUE CBOMCTBA YIIIEPOa, KPEMHHUS U UX COCIUHECHUN 1

25 [IpumeneHne BaKHEUIINX HEMETAVIOB M UX COCTMHEHUI 1

26 O06o061IeHre U cucTeMaTu3anus 3HaHui o reme «Hemeramnery. Beraucnenus mo 1
YpaBHEHUSM XUMHUUYECKUX PEAKIMI U TEPMOXUMHUUECKUE PACUETHI

27 [TpakTruyeckas padora Ne 3. «Pemienne skcriepuMEHTAIBHBIX 3a/1a4 110 TEME 1
"Hemertanmst'"»

28 Kontponbnas padota mo temam «Metaisi» u «Hemeramiby 1

79 Heopranunueckue u oprannueckue KuciaoTel. Heoprannueckue u oprannueckue |
OCHOBaHUSs

30 AmMdoTepHble HeopraHM4eCKHe U OpraHNYecKue coeTuHeHus. | eHeTnueckas |
CBA3b HEOPraHWYECKUX U OPTaHUYECKHUX BEIECTB

31 Ponp xumum B oOecrieueHnN SKOJIOTUYECKON, SHEPTETHIECKON U TTUIIICBOM |
0€30MacCHOCTH, Pa3BUTUU MEIULIUHbI

1 [IpencraBnenust 00 OOIMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO TOTYYCHUS |
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuUMHUSA U 310pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» Xumus, 11 xkmacce/ IN'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIHOHEpPHOE
obmectBo «M3natenscTBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ennnas komtexius nudpoBbix 00pa3oBaTenbHBIX pecypcos http://school-collection.edu.ru/
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