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1.INIOACHUTEJIBHASA 3AIIMCKA
O0mas xapakrepucTuka yueOHOro npeamera « XuMHsD»

[IporpamMma 1o XuMuu Ha YpoBHE cpeaHero odmero oopazoBanus (11 kiacc 6a30BbIi YPOBEHB)
pa3paboTtana Ha ocHoBe DenepanbHOTO 3aKkoHA OT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccuiickoit  ®epepanun», TpeOoBaHMM K  pe3yabTaTaM  OCBO€HHUs  (eaepanbHOU
o0pa3oBaTeNIbHOM mporpamMmbl cpenHero obmiero oopazoBanus (POIT COO), nmpencTaBicHHBIX B
®denepanbHOM TrocygapcTBeHHOM obOpaszoBatenbHoOM cranaapte COO, ¢ yuérom Konmeniuu
npernoaBaHusl yuyeOHOro npeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit
®denepanyy, peaau3yroliX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPaAMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pasButHs BocnuTaHus B Poccuiickoit ®enepanmu Ha nepuoa g0 2025 roma»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNporpaMMbl MO XHMHMH, K OIPEICNICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCOUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» aia 11 kmacca Ha 6a30BOM YpOBHE COCTaBWIIM KOHIENTYyalbHbIE mojoxkeHuss OI'OC
COO o B3auM00OYCIOBIEHHOCTH LEJEH, COJIep>KaHusl, pe3ylIbTaTOB O0y4eHHs] U TpeOOBaHUH K
YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYphI
YeloBeKa, a TaKKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHS K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumuueckoe o0pazoBaHue 00y4arommuXcsi Ha YpOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOpPOTO OIpeNeieHbl B MpoTrpaMMe 0 XUMUU C Y4E€TOM crenupuKkd HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKE C YUYETOM OOIIUX
1enei ¥ MPUHIMIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro 0OIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO0 pPOJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPE Kak O €IUHCTBE MPUPOJABI U YEIOBEKa, KOTOpoe (HOpMUPYETCS] B XUMUU
Ha OCHOBE MOHMMAHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOUIEr0 MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYSI C JAPYTUMH €CTECTBEHHBIMM HAyKaMH, XHMHS CTajia
HEOTHEMJIEMON YacTbl0 MHUPOBOUM KYIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHS KaKk HayKa CO3MJaTellbHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HampaBieHa Ha pelIeHHe MIO0albHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHS
YeloBEYEeCTBA — CHIPbEBOM, HHEPreTHUECKOM, MHIINEBOM, JKOJOTHYECKOW Oe30macHOCTH U
OXpaHbI 3[I0POBBSL.

B cooTtBercTBMM ¢ OOmIMMHU IENSIMH M TPUHLUIAMHU CpelHEero ooiiero oOpazoBaHUs
conmepxkanue mnpeamera «Xumus» (llkmace, 0a30BbI ypOBEHb HU3YyYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJTOTOBKY OOYYalONIMXCS, HEOOXOJUMYIO UM JUIS



BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3HH COLIMYMA,
POJOJDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBisroliMMu  npeaMeTa «XuMus» SBISIOTCA 0a3oBble Kypchl — «Opranuueckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @OpMUPOBaHUE JAHHON CUCTEMBI 3HAHMM
P WU3YYEHUU HpeaMeTa 00ecleyuBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMUsSD» ¢(HOPMHUPOBAHA B MPOTPaMME 10 XUMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYEHHUIO
yueOHOro Mmarepuajia ¥ 0O0YCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpEJEeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeELIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUH CTPOCHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX U BJIEKTPOHHBIX MPEJICTABICHUH O CTPOCHUM BEILECTB.
CeeneHust 00 M3ydaeMbIX B Kypce€ BEIECTBaX JAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXHBIX OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHmdeckoidl XWMHH HOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHUs MepBOHAuYaIbHbIE
MIPEJICTaBICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[lox HOBBIM Yrjiom 3peHHs B NpeaMeTe «XUMus» 0a3z0BOro ypoBHS paccMaTpHUBAETCS
W3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHYECKU MaTepuanl u
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckasi XuMus» 00ydaloIUMCs MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX U METOJI0JIOTUYECKUX IO3UIINH,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HMMEIOLIUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamMera « XUMUsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHUYecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOECHHUEM, MI03HABAEMOCTD ITPUPOIHBIX SIBJICHUH MYTEM DKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM 3KOJOTMYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3aHMs HOBBIX TEXHOJIOTHH U MaTEpUAJIOB.

B mutane pemneHus 3amad BOCHHUTAHMS, PAa3BUTHUS M COIHMAIM3ALUU  OOYJArOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEpPKaHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBHM, MMEIOIINX



0a30Bo€ 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUs Ipo0iIeM, OKUCKa, aHaIu3a U
o0paboTku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENLCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.
B mpakTuke npenogaBaHus XMMUU KaKk Ha YpPOBHE OCHOBHOTO 00IIIEero 00Opa3oBaHusl, Tak U
HAa ypOBHE CpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHHUU  COJACP)KATEIBbHOU
XapaKTepUCTUKH IeNIel W3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (POopMUpOBAaHHE OCHOB XHMHUYECKOH HayKH Kak oO01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IPeIMeTa SBISIETCS BIIOJIHE ONIPABIAHHBIM.
ean u3ydyenust yueoOHoro npeamera « XuMush»

CornacHo JaHHOM TOYKE 3pEHHUS TJIaBHBIMM LENSIMHU M3Yy4eHUs mpeameTra «Xumus» Ha 0a30BOM
ypoBHe (11 kJ1.) sBsItOTCA:

e (GOopMHUPOBAHHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEUINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOM JiekaT KJIIOYEBbIE MOHATHUS,
(yHIaMEHTalIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHWE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HayYHbIX METO/ax MO3HAHMS BEIIECTB U
XMUMHUYECKUX peaKuil, HeOOXOIUMBIX Ul IPUOOPETEHUS] YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCETHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENHOCTH, CBA3aHHBIX C HaOJIOJCHHEM U
OOBSICHCHHEM XHUMHUYECKOTO OKCIEpPUMEHTa, COOIOJIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenpHasi XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe MO XUMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IMPUOPUTETAMHU
B cHCTeMe cpeaHero oomero ooOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUU B OoJblIei
CTENEeHH OTAAETCS NPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIET0 HE HAOOPOM 3HAHMM, a QYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTHUBHOTO TMOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEANbHOMW >KM3HU JAJIS PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKUe IENIU U 3324, KaK:

ajanrtanus  OOydJaloluMXcss K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TPHUHSATHUIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIECTBAMH M UX PUMEHEHHUEM;

¢dopmupoBaHue y OOYYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JESTEIHOCTH, KOTOpas 3aHMMAaeT BAaXHOE MECTO B MO3HAHMM XMMHH, a TAKKE€ JJIS OLEHKHU C
MO3UIIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHM3M 4Y€JIOBEKA U MPUPOJIHYIO CPELY;



pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HECHHBIMU MMOTPEOHOCTSAMU, UCTIOIB30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HayYHO-MIOMYISPHON HHPOPMALIMU XUMUYECKOTO
COJIepKAHUS;

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOyJaomuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIEHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
MIPUPOJIOTIONIF30BAHNS, TOMOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHPOTHOTO
paBHOBECHUS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOMIEHHS K TPUPOAEC M CBOEMY
3JI0OPOBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIF30BAHMS MOJTYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHusi mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOJIUT B COCTaB MPeIMETHOMN 00nacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

Mecto yueOHOro npeamera « XuMus» B y4e0HOM ILIaHe

OO6miee 4rciIo YacoB, OTBEIEHHBIX I U3YUYCHHsS] XUMUHU, HA 0a30BOM YPOBHE CPEIHETO OOIIETo
oOpasoBaHwusi, cocTaBisieT 68 yacoB, B 11 kimacce — 34 gaca (1 gac B Heemo).



2.COIEPKAHUE YYEBHOI'O TNPEIMETA «XHUMHS» 11 KJACC (34 uaca)
(FA30OBBIIl YPOBEHDb

OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOH(QUTYpAIUs aTOMOB.

[lepnognueckuit 3axkoH u Ilepmoguueckass cucremMa XumMudeckux smeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpHEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
10 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKOM CBs3UW (KOBaJEHTHas
HEeMnoJIApHasi U TOJspHAas, MOHHAsA, MeTajulnyeckas). MexaHusmbl 00pa3oBaHMs KOBAaJEHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[Tonarue o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIIOWAHBIE pacTBOpBL. MaccoBast 1071
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranumueckux coenvHeHnit. HomeHkmarypa HeOpraHHMYECKHX
BellecTB. ['eHeTnyecKkas CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANUX K PATUYHBIM
KJIacCaM.

Xumuyeckass peakius. Kraccudukanuss XUMHUYECKHX pEaKIHMi B HEOPraHMYecKoW u
OPraHMYEeCKON XUMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBpPALICHUS
SHEPIrUM MPU XUMUYECKUX PEAKLIMSIX.

Ckopocth peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (PakTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XHMHYECKOTO PaBHOBECHSI.
[Tpuanun Jle [larense.

OnexrponuTtnueckas aucconuanus. CuiibHble M cinabble 3IeKTposnThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCJIasA, HEUTpaIbHAas, 1IEJI0OUHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHHUs BEUIECTB M UX IPEBPAILCHUI: JAEMOHCTpaLus
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHtoB JI. M. MenneneeBa», u3ydeHue
Mojieleldl KpUCTAUIMYECKUX peIETOK, HaOMI0JACHWE U OIMCaHMe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJAa B MPHUCYTCTBUHM KaTalu3aTopa,
OIIPENEICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
HMOHHOTO OOMeEHa), MpOBE/IeHHE IMpaKTHYecKol paboThl «BnusHMe pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIUM».

Pacuérnbie 3amaun.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUUECKUE PACUYETHI,
Pacy€ThI ¢ UCIOIB30BAHUEM IIOHATUS «MACCOBas J0JI BELIECCTBAY.



Heoprannueckasi xumust

Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoit cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOGHHOCTH CTpoeHHs aroMoB. dusnuueckue CBOICTBa
HEMETAJIOB. AJUIOTPOIIUSI HEMETAIUIOB (Ha MpUMepe KUCIOPoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTEHOB, cepbl, a3oTa, Qocdopa,
yIJIepo/ia U KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IprMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertaiel. [lonoxenue meramioB B [leproanyueckoil cucteMe XMMHUYECKUX DJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImue
¢uznueckue cpoiictBa MeTaiioB. CrulaBpl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAIJIOB (HATPUHM, KaIMid, KajabIMid, MAarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnoco6bl Noay4eHnus MeTamuioB. IIpruMenenne MeTamioB B ObITY U TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX TMPEBpAIlICHUN: H3ydeHUE
KoJuleKnuu «MeTayutbl M CIUTaBbl», OOpa3lloB HEMETAJJIOB, PEIICHHE AKCIEPUMEHTATbHBIX
3a7a4, HaOMIOACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB 0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecTieYeHNH SKOJOTUYECKON, SHEPTETHIECKON U MUIIEeBONW 0€30TMacHOCTH,
pazBuTuM MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB M XUMHYECKHX
peaKuu.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUIAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHANOB: BaKHEWIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHBIE MaTepuajbl, KpPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMHUsA ¥ 3I0pOBbE 4YeNOBEKa: MpaBUJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
mpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMUU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocymiecTBIsETCS Yepe3 UCMOIb30BaHNEe KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ TOHSTHH, SIBJISIOUMXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAay4HbIH (DakT, THUIIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  KilacCUpHUKalus,  MEePHOAMYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepusi, SHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepUasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



3.JIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O IPEJIMETA
«XHUMMUS»

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeAHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-MeToM4eckoii OCHOBOW [Uisi pa3padOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMs mpeaMmera «XHMHs» Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANIpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JIMYHOCTU HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHus;

HaJIMYME NPABOCO3HAHMS SKOJOIMUYECKOHW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U IMpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMS 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M NPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBWJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M M03HABATENbHBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydyHOMY HACJIEJUI0 OTEUYECTBEHHOU
XUMUHY;



YBOKEHHS K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMIKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/ia YYEHBIX U MPAKTUKOB;

WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TMOCIEAYIOIIEM aHaIHn3e
WH(OPMAIIAN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYaIlMM, CBS3aHHBIE C XUMUYCCKHUMH SBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBHIA ATUX MOCTYITKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M 0Oe30macHoro obpasza JKHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TMpaBmWJI OE30MacHOTO OOpaIIeHUs] ¢ BEIIeCTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHMMAHKS [EHHOCTH TPaBWJI WHIWBHAYAILHOTO M KOJUICKTHBHOTO O€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUN M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YHIOTPEOJICHUS AIKOTOJI,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJbHOM TpaekTopuu oOpa3oBaHMUs,
Oyxayuieil mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11€J1eCO00pa3HOro OTHOIICHUS K MPUPOJIe, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTUKEHUM XUMUU JUIsl PEIICHUs BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHOUN cpene,
YMEHHUsI TIPOTHO3MPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO HSKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
NESITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMOopoOuH,



7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLUIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

MOHMMAaHUS CHeuu(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATFHOTO HAYYHOT'O MBIIIICHUS, CO3aHUH 1[EJIOCTHOTO MPEICTABICHHS 00 OKPYKaIOIIeM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOH POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAILHOU
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCJIOBUM YCHEIIHOTO TPya U SKOJIOrMYecKd KOM(POPTHON KM3HU Ka)KJOTo 4JieHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHONM TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXAIOUIEr0 MHpa M IPOUCXOISAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEILCKON NesITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasIWyHbIX cdepax mpodecCHoHATBHON
NeSITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO NpeaMera «XuMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMEeTHBIC) OOIIIeHayYHbIE TTOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPa
U crienu(puKy METO/I0B MO3HAHUS, CIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, HAy4HbIN (haKT, MPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOIIOAeHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CIOCOOHOCTh ~ OOy4arolIMXCs  KCIOJb30BaTh  OCBOEHHBIE  MEXAMCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE HCWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ACHUCTBUSAMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH J1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:



CaMOCTOATENIBHO (OPMYIUPOBAaTh M AaKTYaJIM3UPOBAaTh MpoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpENeNATh LN ACATENbHOCTH, 33JaBas MapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMU IIETISIMH;

WCIOJb30BaTh MPU OCBOCHHHM 3HAHWHA NPUEMBI JOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIUE MOHITHS 151 OOBSICHEHUS OT/ICIBHBIX (JaKTOB U SIBIICHUI;,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KiIaCCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PpACCY)KICHHsS (MHIYKTUBHBIE, JCIyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUYCHHS;

MPUMEHSATH B TMPOIecCce MO3HAHMSA, UCIOJIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBHIC)
MO/IENH, TIPEe0OPa30BBIBATH MOJICILHBIE TIPE/ICTABICHUS — XUMHYECKHI 3HAK (CHMBOJI) DJIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peakuu — TPU PEHICHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a/1a4, NMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
IUTSL BBISIBIICHHS XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbI€e MCCJIEA0BATENbCKHE TeHCTBUSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEaAKIINH;

dbopMynmHpoBaTh TENM W 3aJadd  MCCICIOBAHMWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KaUeCTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
17151 pOPMUPOBAHUS THITOTE3BI IO TIPOBEPKE MPABIWILHOCTH BBICKa3bIBAEMbIX CYXKICHHIA;

BJIAJECTh HAaBBIKAMHM CaMOCTOSITEIBHOTO IUIAHMPOBAHHMSA W TIPOBEJCHUS YUECHHUYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 3a XOZOM IPOIecca, CaMOCTOSTEIBHO
NPOTHO3MPOBATh €ro pe3yinbTaT, (OpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMS, COCTABIATE OOOCHOBAHHBIN OTUYET O MPOJICIIAHHOM
pabore;

IpUOOpETaTh OMBIT YYEHUYECKOW HCCIeIOBATEILCKOW W MPOEKTHOH AeATEeNIHbHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY IIOMCKY METO/OB pPELICHUS
MPaKTHYECKHUX 33]1a4, TPUMEHEHHUIO Pa3JINYHBIX METO/IOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PA3NUYHBIX HCTOYHHMKAX HMH(OpMAaUWU (HAYYHO-TIOMYJspHAs
JIUTEpaTypa XMMHYECKOTO COJEpXKaHWs, CHpaBOYHbIE MocoOus, pecypcsl MHTepHerta),
aHATM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLIEHMBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(bopMynHpOBaTh 3ampoChl M NPUMEHATH Pa3lIMuHbIE METOJbI NPHU MHOMCKE U OTOOpe
uH(pOpMaIHy, HEOOXOJMMOM IS BBITIOJIHEHUS YUeOHBIX 3a1a4 ONpe/IeIEHHOTO TUIIA,

NpUOOPETaTh OMBIT MCIOJB30BAHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMY MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM $A3BIK B KayecTBE CpeACTBa Npu paboTe C XUMHUYECKOH
uHbopManuei: NPUMEHATh MeEXIpeAMeTHbIe ((pU3MUYecKue W MaTeMaTH4YecKHe) 3HaKd U
CHUMBOJIBI, POPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMENl Pe3yabTaTOB IO3HABATEJILHON JESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anuu y4eOHOTO MpoekTa W (HOPMYIHpPOBATH BBIBOJBI 1O PE3yJbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3a/add, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

IIpeaMeTHbIe pe3yjibTaThl 0CBOCHUs Kypca xumuM 11 kiace

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHWdYecKas XHUMHsDY
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOW KAapTHHBI MHUpPA, POJM XHMHH B TO3HAHWH SIBICHUH HpPUPOXBI, B (OPMHUPOBAHUH
MBIIUICHAS W KYJAbTYPHI JINYHOCTH, €€ (DYHKIMOHAIFHONH TI'PaMOTHOCTH, HEOOXOIUMOI s
pelIeHns] MPaKTHYECKUX 3a7ad M OKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeJie;

BJIAJICHUE CHUCTEMOW XHUMHYECKHX 3HAHHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE
HOHSTHUS (XMMHUYCSCKUI AJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJICKyJIa, MOJb, MOJSPHBIH O0O0BEM, BAJCHTHOCTb, JJIEKTPOOTPHUIATEILHOCTD, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJCHTHAs, MWOHHAs, METAUIMYECKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKasi ~ pemérka, THIBl XUMUYECKUX  peakIuid, pPacTBOp, DICKTPOJHTHI,
HEJJIEKTPOJIUTHI, 3JIEKTPOJNTHYECKAsT JUCCOIHMALNS, OKHCIUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XAMHUYECKOH  peakUuH, XHUMHUYEeCKO€ PpaBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKOW JHUCcolManuy, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHHs MacChl BEIECTB, 3aKOH COXPAHEHHS M MPEBPALICHHUS SHEPIUU NPU XUMHYECKUX
peakuuax), 3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3BIK XWMHH, MHPOBO33PCHYECKHE 3HAHUS,
JeKamye B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBICHHH,
(aKTOJOTrMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJy4YEeHUH U O€301acCHOM HCHOJIb30BAHUU
BAXHEHWIIMX HEOPraHWUYECKHUX BEIECTB B OBITY M MPAKTUYECKON JAEATEIbHOCTH YEJI0BEKa,;

Cc(OPMHUPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHUCAHUM HEOPraHUYECKHUX
BEIIECTB U MX MPEBPAIICHUH;

C(OPMHUPOBAHHOCTh YMEHUH HCIHOJb30BaTh XUMMUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHHS
¢dopMyn BelIeCTB M ypaBHEHUH XUMHUECKUX PEAKLUH, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IJUPAC) wm TtpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,



YIJIEKUCIIBIA ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTb YMEHHUH OMpPEENsATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAINIMYECKOH pEHIETKH KOHKPETHOTO
BElECTBA (ATOMHAs, MOJIEKYJspHas, HWOHHAas, METAJJIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH NMPUHAUICKHOCTh HEOPraHUYECKUX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIACCy/TpyIe COCTUHEHUH (TIPOCThIe BENIECTBA — METAJUIBI U
HEMETaJTbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHUE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cuctemMbl XuMuyeckux anemMenToB 1. 1.
MeHzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH IO nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHYECKHX 351eMeHToB /1. H.
MenneneeBa;

chOpPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMHUCHIBATh) OOIMIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KIJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTb YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3JIUYHBIM
Mpu3HaKaM (YUCITYy W COCTaBy pPEarupyrolIuX BEHIECTB, TEIIOBOMY 3(PQEKTy peakiuH,
W3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, NMPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH PpEAKLMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTb OKUCIHUTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKkuuii HoCPeICTBOM COCTAaBJICHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLU;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3zaciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOW KHMCIOTHI, aMMHMaKa, a Takke COPMHPOBAHHOCTh
npejcTaBiaeHuid 00 OOMMX HAayYHBIX NMPUHIMIIAX U SKOJIOTMYECKUX MpoOiIeMax XMMHUYECKOro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peakmmax, Macchl BellecTBa MM 00BbEMA Tra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHBIM 000PYIOBAaHUEM, a TAKXKe MpaBmiia OOpaIleH!s ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUH JKCIICPUMEHT
(paznokeHue mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KAaTajau3aTopa, OIPENEICHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMSI, PEIICHUE KCIIEPUMEHTATBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TPaBHIAMH TEXHHKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii U GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MacCOBOM KOMMYHHKAIWu, WHTEpHET W
JPYTUX);

cOpMUPOBAHHOCTh YMEHMH COOMIOJATh MpaBHia SKOJOTMUYECKH I1eJIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIIeH TPUPOJTHON Cpesibl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeZICIEHHBIX BEMIECTB, MOHUMAasi cMbICT Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENbIX W CIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.

4. TEMATHYECKOE IINTAHUPOBAHUE

€ YKa3aHHeM KOJIMYecTBAa aKaJeMH4YeCKHMX YacOB, OTBOJAMMbLIX HA OCBOEHHE KaKI0il TeMbl
yueOHOro mpeaMera, ydeOHOro Kypca, y4eOHOro MoayJsi # BO3MOKHOCTb HMCIO0JIb30BAHUS
Mo JTOl TeMme 3JIeKTPOHHBIX (UMGPOBBLIX) 00pPa30BaTEJbHBIX PECYPCOB, SIBJISIIOIIMXCS
yueOHo-MeToanYecKkuMu MaTepuanamu 11 kiace (34 yaca)



11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnam v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XMMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BonopoiHas cBs3b

BaneHTHOCTE. 9J'IeKTpOOTpI/H_[aTCJ'ILHOCTb.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HEOpPraHWYECKUX COEAUHEHU. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHWYECKUX U HEOPTaHUIECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEMe XMMHUYECKUX 3eMeHToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrninaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P




HaIIpSHKEHUH METaJUIOB

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHUS U
UX COEIUHEHUMN

25

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

08 KonTpomasHas padorta o Temam «MeTauib) 1
n «Hemeramasny

29 Heopranndeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHmdecKue OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Biagenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUS  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAI aTOMOB,
WOH, MOJIEKYJIa, BaJI€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, CTEEHb
OKHUCIIEHUsI, XMMUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKass pemETKa, TUIBI XUMHUYECKHUX pPEaKlIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JNEKTPOJIMTUYECKAsT ~ JTUCCOLMALINS, OKHCIHUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHUYECKOW pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs AIIEKTPOJUTHYCCKON auccormanuu, [lepuoauueckuii
3akoH [[.J. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MacHOM HCIIOJIb30BAaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY M MPAKTUYECKOH JesTebHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TIPH ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHHMUYECKUX
BEIIECTB W HMX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MpeJICTaBICHUSIMU IpYTUX

C€CTCCTBCHHOHAYYHbBIX IPCAMETOB

1.3

BnaneHne OCHOBHBIMM METOJaMHU HAay4YHOTI'0 TIO3HAaHHA BCHICCTB U
XHUMHUYECKUX SBJICHUH (Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, SKCIICPHUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHPIfI OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJICMCHTOB B COCAMHCHHAX PaA3JIMYIHOTO

CocCTaBa, BUJ XUMHUYECKOM CBA3HU (KOBaJ'ICHTHaSI, HOHHAasd,




MeTajlIn4yecKasi, BOJOPO/IHAsI) B COEIMHEHUAX, TUIl KPUCTAIIIMYECKON
pPEeIETKY KOHKPETHOIO BEIECTBA (aToMHasi, MOJIEKYJspHas, WOHHas,

METaJUIMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHHUI OMpPENEINsATh XapakTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  yMEHHUS  KJIACCH(UIUPOBATH  XUMUYECKUE
peaKuu Mo Pa3InIHBIM MPH3HAKAM (YHCITy U COCTaBY pearupyrommx
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJacTHIO

KaraauzaTopa)

1.7

ChopmupoBaHHOCTh  YMEHHMH  COCTAaBJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YpaBHEHUS pPeEaKUUu
MOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UIYT

10 KOHIIA

1.8

CdopMHpOBaHHOCTh YMEHUN MPOBOJUTH PEAKIIUH, TOITBEPIKIAIONTNE
Ka4eCTBEHHBIN  COCTaB  pa3IMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacmno3HaBaTh OMNBITHBIM MHYTEM HWOHBI, TPUCYTCTBYIOIIHE B BOJIHBIX

pacTBOpax HEOPraHWUYCCKHUX BEIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PeaKInui

1.10

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON PeaKIMH OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH  OOBACHATH  XapakTep  CMEUICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpunIn Jle [larense)

0611[35{ W HCOPraHHU4YCCKasd XUMUA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbIch Ilepuoanueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATh €ro

CUCTCMATU3UPYIOLIYIO, ) 6’bHCHI/ITeJ'H>HYI-O u IMPOrHOCTHUYCCKYIO

GbyHKIIIN

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX 3eMeHTOB 1-4 mnepuonoB Ileproanueckoit
cucTeMbl XxuMHuYeckux »dsnemeHToB .M. MenneneeBa, HCHONb3ys
MOHATUSL «S-, P-, 0-DJEKTPOHHBIE OPOUTANN», «IHEPreTUUCCKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB

XHUMHUYECKHUX DJIEMEHTOB U MX CO€OUHEHHH IO nepuoaamM M rpyumam




[Tepuoanueckoit cucrembl XumMuieckux anemMenToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh yYMEHUN XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJATh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXIY
HEOPraHUYECKUMHU BEILIECTBAMHU c MOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/If/'I
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ChopMUpOBaHHOCT ~ YMEHHMH  YCTAHABIMBATh  NPUHAIICKHOCTH
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K ONPENEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETaJUIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHUN HCIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHust (OpMyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u tpuBuambHbIe
Ha3BaHHUS OTHAEIbHBIX HEOPraHUYECKHUX BelIeCTB (yrapHbIi ras,
YIJIEKUCHBIA Ta3, aMMMakK, rameéHas W3BECTb, Heraui€éHas H3BECTb,

MMUTHEBAsS COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPXKAaTh  CYLUIECTBOBAHHUE  TE€HETHMUYECKOM  CBS3M  MEXIY
HEOPraHMYEeCKUMHU  BELIECTBAMHM €  [IOMOLIbIO  ypaBHEHUH

COOTBECTCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCUIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OINpe/eleHHe CpeAbl PAacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIMSHUE pPAa3INYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKINK Ha Cyinb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPEIIEHHE OSKCIEPUMEHTAIBHBIX 3a/ady M0 TeMam
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBWJIAMU TEXHUKH
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH U JabOpaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIHUX

peaKLII/Iﬁ n (I)OpMyJ'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3THUX PE3YJILTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB ImpaBujia IOJIb30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM O60p}/')10BaHI/IeM, a TaKXcC
IpaBujia O6paH_[eHI/I$I C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I XapaKTCpU30BaThb XUMHUYCCKHEC




IIPOLECCHI, JIEKAIME B OCHOBE IPOMBIILICHHOTO IOIY4EHHsI CEpHOU
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX Hay4yHBIX MOPUHOUIAX H  OKOJIOTHYECKUX  Ipoldiiemax

XHUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacuéTel

3.1

ChopMupoBaHHOCTH TPEICTABICHUNH O XUMHUYCCKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHUPA, POJH XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBbI, B (OPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW st
peleHuss TPaKTUYECKUX 3aJa4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Ccpere

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HHQOpMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBAHHOCT, YMEHHUH COONIIOAATh TIPABWJIA DKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOM NESTENBHOCTH B
LIEJIIX COXPAaHEHUsI CBOErO0 3JI0POBbSI M OKPYXKAIOIIEH NPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBHS HA JKWUBBIE OpPraHU3MBI
ONpENENIEHHBIX BEIIECTB, MOHUMAas cMbica nokazatens [1/IK, moscHsaTh
Ha IPUMEPAX CIOCOObI YMEHBIICHUS W MPEAOTBPAICHUS UX BPEIHOTO

BOSI[CfICTBPIS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBaHHOCTH YMEHUU MPOBOJUTD BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TOHSTHSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpEY,
OOBEMHBIX OTHOLIECHUM Ta30B MPH XUMHUYECKUX PEAKIHIX, MAacChl
BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pPEaKIUU BEIIECTB,
TeIroBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IPECBpAIlICHUA U COXPAHCHUA OHCPIUU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

XuMHUUeCKuil sreMeHT. AToM. Snpo aroma, M30TONBI. DIEKTPOHHAS 000JI0YKA.
DHepreTUYeCKre YPOBHHM, MOAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, 0-37IeMEHTHI.
OcoOeHHOCTH pacHpeesieHns 3JEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpallHsl aTOMOB

1.2

[Tepnoanueckuit 3axoH u Ileproanyeckas cucrema XUMHYECKUX d1eMeHToB [.1.
MenneneeBa. Csi3p mnepuoanyeckoro 3akoHa u llepuoauueckoil cucTemsl
xumudecknux aeMeHToB J[M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHUMHYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnaMm U IepHoJaMm.

3HadeHHe NEPpUOANYCCKOr0 3aKOHAa B Pa3BUTHHN HAYKU

1.3

Crpoenue BeniectBa. XHMHUYECKass CBA3b. BHIBI XUMHWYECKOW  CBS3H
(koBasleHTHAsT HETOJISIpHAs W TOJspHAs, HWOHHAs, MeTautndeckas). VoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BanenTHOCTh. D1EKTpOOTPUIIATEILHOCTD. CTENEHb OKUCICHUS

1.5

BemecTBa MOJEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BellecTBa. THIMbl KPUCTAUTUMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEUIECTB OT THUNA KpUCTAIMYEeCKOW pemérku. [loHsTHe 0 AMCHIEpCHBIX
cucremax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi [0Jisi BellecTBa B

pacTtBope

1.6

Knaccndpnxaunﬂ HCOPraHUYCCKHUX COC,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPraHU4YCCKUX

BCIICCTB

1.7

XUMHYECKass  peaKIusl. Knaccudukanus XUMHUYECKUX  PEaKIUi B
HEOPraHWYECKOW M OPTaHMYECKOM XMMHUHU. 3aKOH COXPAHCHHUS MAacChl BEILECTB,

3daKOH COXPaHCHUA U IIPCBpAICHUS SHEPIUHU ITPH XUMHUYCCKUX PCAKIUAX

1.8

CKopocTh peakim, e€ 3aBUCUMOCTb OT pa3IMYHbIX (aKTOPOB

1.9

O6paTI/IMLIe pCaKkiuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIHAIOIIME Ha

COCTOSIHME XUMHYeCKOro paBHoBecus. [Ipunnun Jle Ilarense

1.10

9J'IeKTpOJ'II/ITI/IquKa$I JUucconuanus. CunbHBIE U cl1a0Oble SJICKTPOJINTHI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIA4, HeﬁTpaﬂbHaﬂ, menoyHas. Peakiiuy HOHHOTO

oOMeHa




1.11

OKHCIIUTEITFHO-BOCCTAHOBUTEIILHBIC pCaknuun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenue HemertannoB B [lepuoauueckoil cucreMe XMMUYECKHX
anemeHnToB [I.MI. MenneneeBa 1 0COOEHHOCTU CTpPOEHUSI aTOMOB. Pu3nyecKue

CBOMCTBA HEMETAJIJIOB. AJUIOTPONHS HEMETAIUIOB (HA IIPUMEPE KUCIOPOJa, CEpPBI,

docdopa u yrnepona)

2.2

XUMHUYECKHUE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpEeMHHUS) HM WX  COCINUHEHUH  (OKCHIOB,
KHCJIOPOJICOJEPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Meramnbl. Ilonoxenune MeramioB B llepuoanyeckodl cucrteMe XUMHUYECKUX
anemenToB JI.MI. MenzaeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
atomMoB MeTayioB. O0mue ¢puzndeckue cBocTBa MeTayioB. CIIaBbl METAJUIOB.

DIEKTPOXUMHUYECKUH PsiJl HAPSDKEHU METAIIIOB
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XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kaiauil, KaJbIUH,
MarHui, aJIOMUHUM, IIUHK, XpOM, JKelie30, Meb) M HUX coemuHeHuid. OOmme

crocoObI MOJTydeHus MeTaIIOB. [[puMeHeHne MeTaITOB B OBITY M TEXHUKE

2.5

I'enetnyeckas cBI3b HCOPraHNM4CCKUX BCUICCTB, NPHHAMIICKAINIUX K pPa3JIMYHbIM

KjiaccaM

XUMHA U )KA3HD

3.1

Ponp xumMum B oOecreyeHWH HSKOJIOTMUECKOW, SHEPreTHYECKON M THIICBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HaydHBIX METOJaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX pCaKHHI;'I

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 O6I_HI/IX HAaYYHBIX IPHUHOUIIAX MIPOMBIIIIICHHOI'O ITOJIYYCHUS
Ba)KHEHIIIMX BellecTB. YeaoBek B MHUPE BCIICCTB M MaTCpUAJIOB: BayKHEHIIIIE
CTPOUTCIJIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBLIC MAaTCpHAJIbl, KpPAaCKH, CTCKIIO,
KE€paMHUKa, MATCpuUaJibl AJIA OJICKTPOHUKH, HAHOMATCPHAJIbI, OPraHUYCCKHC U

MHUHCPAJIbHBIC y,HO6pCHI/IH

3.3

XuMus u 3A0POBLEC UYCJIIOBCKA: IIpaBHJIa HCIIOJIb30BAHHA JICKAPCTBCHHBIX
IperaparosB, IIpaBujia 0€30I1aCHOr0 MCIT0JIb30BaHUsA IIperapaToB OBITOBOM XMMHH

B IIOBCEIHEBHOM KU3HU







	Общая характеристика учебного предмета «Химия»

