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HOACHUTEJBHASA 3AITUCKA

[IporpammMa 1O XUMHUH Ha YPOBHE cpeaHero oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeboBaHUN K pe3ybTaTam
OCBOCHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIEero
obpazoBanust  (DPOII  COO), mnpenacraBieHHbIx B DeaepanibHOM
rocyjapctBeHHOM oOpazoBaresibHOM craHjaapte COO, ¢ yuérom Konuenumu
mpernojaBanus  y4eOHOro  mpeaMera «XuUMEs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuyu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE MTPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @enepauuu Ha 1nepuon go 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEIETCHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHTAHHS U Pa3BUTHS  OOyYaronIuxcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a3zoBom
YPOBHE  COCTaBWIM  KOHIeNTyaidbHble monoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CHYKUT 3aBEPIIAONIMM ATAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro 0Opa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KYJbTYphl 4YEJIOBEKA, a TaKXKE HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEr0o oOO0IIero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COAEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPEICNICHbl B MPOTpaMMe MO XUMHUHU C YU4ETOM CHENU(PUKH HAYKU XUMUHU, €€
3HAQ4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHOM YKHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIMX 1eJie W TPHUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeAaHero oOmiero oOpa3oBaHusi B Poccuiickoit
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 poJib B
COBPEMCHHOM IMBWIM3AllMM, B CO3JlaHMM HOBOW ©0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHHE PaIMOHATIHLHOTO
HAy4YHOTO MBIIUIIEHUS, B CO3/IaHHE IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKPYXKAIOLIEM MHUpPE KaK O €JAUMHCTBE MNPHUPOALI M YEJIOBEKa, KOTOPOE



dopMupyeTcss B XHMHUHM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPYAIOILEr0o MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKY CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYS C JOPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUS
CTajla HEOTHhEMJIEMOM YacTbIO MHUPOBOW KYJIBTYpbl, HEOOXOJIUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaKJI0ro uieHa oOmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKHMX TEXHOJIOTHI HampaBieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHUSI YeEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM, HKOJIOTHYECKON Oe30MacHOCTH H
OXpaHbI 310POBbSI.

B cooTtBercTBUM ¢ O0mMMMH IENSIMHU U TPUHIMIIAMHA CPETHETO OOILEro
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xmacchl, 06a30BBIi
YPOBEHb M3yUYEHHS]) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJITOTOBKY o0yyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  Pa3IMYHBIX 00JacTsX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnsomuMHu  TIpeAMeTa «XUMHUsD SBISAIOTCS 0a30Bble KypCchl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAaHUIl 10 HEOPraHUYECKONW XUMUH (C BKIIOYEHHEM 3HAHUH U3 001ei
XUMUH) U OpraHudecKor xumMuu. GopMUpPOBAHUE JAHHOW CUCTEMBbI 3HAHUN MPU
U3y4YEHUU TpeaMeTa o0ecreurnBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCEro
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepxkanusi KypcoB — «Opranuueckas xumus» 1 «OOmas u
HEOpraHuvecKkas XuMus» cHOpMHUpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K HW3YYEHHUI0 Y4YeOHOro wmarepuana U O0O0yCIOBJICHA
HUCTOPUYECKH OOOCHOBaHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMyecKod XWMHUU BEUIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHUECKOW TEOPUM CTPOCHHSI OPraHUYECKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHUX H 3JIEKTPOHHBIX
OpeaCTaBlIeHUd O cTpoeHuu BemiecTB. CBelneHuss 00 HM3yyaeMbIX B Kypce
BELIECTBAX JAlOTCAd B pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHudyeckod XuMUU
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl TIEPBOHAYAIBHBIC TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOMN peakIuu.



[Ton HOBBIM yraoOM 3peHUs B HOpeaMeTe «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs W3YYEHHBI HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETUYCCKUM MaTepuad U (AKTOJIOTHYECKHE CBEJICHHS O BEIIECTBaX M
XUMHUYECKoM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO01as 1 HeopraHudeckas
XUMUS» OOYyYaroImMUMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHICCKUX
MO3UIINH, TIIyO)Ke TOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIIMNA 3TOT0 3aKOHA —
oT 00o0MIaromel 10 OOBIACHSIONMIECH U MPOrHO3UPYIOIEH.

Enunas cucrtemMa 3HaHMM O Ba)XXHEHIMX BEIIECTBAaX, HX COCTaBe,
CTPOCHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XMMHUUYECKUX PEaKIMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJICP)KaHMS, HWMEIOIIUMU KYJIbTYPOJOTHUECKUNA H
IPUKIIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHUIO B3aWMOCBS3H
XUMUU C JIPyTUMHU HayKaMH, DPacKpbhIBalOT €€ poJib B IO3HABATEIBLHOU H
MPAKTUYECKON JIeSITEIIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS
K Mpolleccy TBOpPYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKUX MPUIOKECHUM
XUMHUH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBAThCA B OOIIECTBEHHO M
JUYHOCTHO 3HAYUMBIX IpoOJieMaX, CBS3aHHBIX C XUMHCH, KPUTHUUYECKHU
OCMBICJIMBATh HH(POPMAIIUI0O U TPUMEHATH €€ sl TOIMOJHEHUs] 3HAHUM,
pelICHUs] HMHTEJUICKTYIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX
3amad. B nenom conepikanue ydeOHOro mpenMera «XuMus» JaHHOTO YPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HAa  (opMUpOBaHHUE Yy  OOyHaronIuxcs
MHPOBO33PEHUYECKON OCHOBBI JIJII MIOHUMaHUS (PUIOCOPCKUX HJICH, TAKUX KakK:
MaTepUaIbHOE  €AUMHCTBO HEOPraHWYECKOT0 W  OPraHUYeCcKOro  Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh
MPUPOAHBIX SBJICHUM MyTEM DKCIEPUMEHTA M PEHICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (paKTaMH ¥ TEOPETHUCCKUMHM MPEANOCHIIIKAMH, OCO3HAHUE POJIM XUMHH
B pEUICHUWH OHKOJOTMYECKHX NpolieM, a Takke MpodseM cOepexeHus
DHEPreTUYECKUX PECYpPCOB, CBIPbS, CO3JaHUSI HOBBIX TEXHOJOTUM U
MaTepUalioB.

B maHe pemieHuss 3a1ad  BOCIUTAHUWS, Pa3BUTUS U COIMAIIU3ALIMHI
00y4Jaromuxcsl MPUHATBIE MPOTPAMMOM IO XHMHH IOAXOJbI K OIPEICICHUIO
COJICp’)KaHMUSI W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JCUCTBUHM, HMEIONIMX 0a30BO€ 3HAYEHUE ISt
Pa3IMYHBIX BHUIOB JICSITCIBHOCTH: PCIICHHS MpoOJeM, IOHWCKa, aHaIu3a |
00paboTkn  WMH(pOpMAIMK, HEOOXOAMMBIX JUISI NPUOOPETCHUS  OIbITA
MPAKTUYECKOW W HCCIEIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B ITO3HAHUH XUMUH.



B mpaktuke mpenopaBaHus XMMHH KaK Ha yYpOBHE OCHOBHOTO OOIIETro
oOpazoBaHMsi, TaKk W Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUs, TIPH
OTpENEICHUN COACPKATEIBHOM XapaKTEPUCTUKH Ieel u3ydeHUus Mpeamera
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAUIMOHHO TPHU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TMPAKTHUECKOW IEATEIHLHOCTH YEJOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKOM TOYKU 3pPEHUS TaAKOU
NOJAXOJ K ONpENeNCHUI0 LeJeld H3ydeHHs] TMpeaMeTa SBJSETCS BIIOJIHE
OTPaB/IaHHBIM.

CoryacHO MaHHOUW TOYKE 3PEHUS TJABHBIMU IEJISIMHA M3YYCHHs MPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCSA:

e (QopMupoBaHHE CHCTEMBI XUMHUYCCKMX 3HAHUWA KaK BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIIOYEBBIC MOHATHSA, (yHIAMEHTaJIbHBIC 3aKOHBI W
TEOpUU XUMHUHM, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M TOHUMaHUE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHHII MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUSI U CTAHOBJICHUS,

e (QopMupoBaHue W pa3BUTHE TMPEACTABICHWA O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOJIUMBIX st
OpUOOpPETeHUs] yYMEHUW OPHUEHTHPOBATHCA B MHPE BEIIECTB U
XUMHUYECKUX SIBIICHUHN, UMEIOIIUX MECTO B MPHUPOE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHHH M CIOCOOOB JACATCIBHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBSICHEHHEM  XHMHUYECKOTO  OIKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsimy ¢ aTuMm, conmepkaTelbHas XapaKTepUCTUKA IIeJied W 3aj1ad
M3Y4YCHUS MpeaMeTa B IPOrpaMMe M0 XMMHUU YTOYHEHA W CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEro OOIIEro
oOpazoBanusi. CerojHsl B MPENoIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANoOYTeHHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp’KaHus  OOydYeHHS,
OpUEHTHUPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3alliy, BIaJCIOLIEr0o He Ha0oOpoMm 3HaHUM, a QYHKIMOHAIHHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1ad.

B cBsI3W ¢ 3TUM mpuU U3YYCHWH TpeaAMETa «XUMHS» JTOMHUHHUPYIOIICE
3HAYCHHE NMPUOOPETAIOT TAKKE IEJIN 1 33JIa4H, KaK:

aganTanys OOyYaronIMXcsl K YCIOBHUSM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (HOpMUPOBAHHE HWHTEIUICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  TPUHATHIO



IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

dbopMupoBaHue y OOYYarONIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEATEeIbHOCTU:  pelleHus mpoljeM, TOUCKa, aHaiu3a U 00paboTKH
uH(bOpMallK, HEOOXOAUMBIX Ui TPHOOPETEHUs OIbITa ACeSTeNbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe ISl OLEHKU C
MO3UIMNA DKOJIOTHUYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB H
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTMM AJIi TIOUCKA U
aHanu3a Yy4yeOHOW MW HAYYHO-TIONMYJAPHOHM HMHPOpMalUUd XHUMHYECKOrO
COJIepKaHus;

dbopMupoBaHHE€ U pa3BUTUE Yy OOYYAIOUIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOr0 MBIIUICHUS, HAOII0JaTeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOJUMBI, B YacCTHOCTH, IpH IUIAHUPOBAHUM U
MPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE Yy oOOydarommxcs YOexAEHHOCTH B TI'yMaHUCTUYECKON
HaNpaBJIEHHOCTU XUMHUHU, €€ BaXKHOM pOJIM B PEUICHUM IIOOATBHBIX MpoOeM
paloOHaIBHOIO MPUPOAOIIOJIB30BAHNUS, TOTIOJHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OepeXHOTO OTHOIIEHUS K TPHUPOJIE H CBOEMY 3J0pPOBBIO, a TakKkKe
NPUOOPETEHUsST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWM ISl TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpenHero oOumiero o0pa3oBaHMs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAWT B COCTaB NpeameTHoil obnactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO61miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMUHU, Ha 0a30BOM
YpOBHE CpeaHero ooIero oopa3zoBanus, coctapiser B 11 kimacce — 34 gaca (1
4yac B HEJEIO).

COILEPKXAHUE OBYUYEHUASA
11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XMMHH



XuMHuueckuil aneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00oJ0uKa. DHEPreTU4IeCcKue YPOBHHU, MOAYPOBHU. ATOMHBIE OpOHTaiw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeeHHsl AIEKTPOHOB IO OPOUTAIISAM B aTomMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOHPUTypalus aTOMOB.

Ileppogmueckut 3akoH u llepmoanueckass cucremMa XHMHYECKHX
anementoB J[. WM. Menneneea. CBs3b MNEPUOAMYECKOrO 3aKOHA U
Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. M. Menneneesa ¢
COBPEMEHHOM TEOpHUEW CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMU IPOCTBIX M CIOKHBIX
BEILIECTB IO TpynnamM M NepuojaM. 3HAYEHUE MEPUOJNYECKOr0 3aKOHa B
Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHMYECKass CBsI3b. BUABI XMMHYECKOH CBS3H
(xoBaJIeHTHAs HETIOJIApHAs U MOJSPHAsl, HOHHAs, MeTajuindyeckas). MexaHu3mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKOM CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelii). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPULIATEHHOCTD.
Crenenp oxkucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJIIDHOTO  CTPOEHUS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PEIIETOK.
3aBHCHUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPBL.
MaccoBas 10J1 BEECTBA B pacTBOPE.

Knaccupukauus  Heopranmdeckux — coeauHeHuid.  Homenknarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTnueckas CBA3b HEOPraHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XMMHYECKMX peakuud B
HEOPraHWYECKON M OPraHUYECKOW XUMUU. 3aKOH COXPAHEHUs MacChl BEUIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIUYHbIX (PAKTOPOB.
OOpartumble peakuuu. XuUMUYeckoe paBHOBecue. DaKTOpbl, BIUAIONIME Ha
COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccouuanus. CuiibHble W Clla0ble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCTAsl, HEUTpaJbHAs, LIEIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
nemoHcTpauus Tabmun «llepuoanueckas cucreMa XMMHUECKHUX 3J€MEHTOB /.
N. MenneneeBay, n3yuyeHue MOJIEICH KPUCTAUTMYECKUX PEMIETOK, HAOTIOICHUE
¥ ONHCAHME JIEMOHCTPALMOHHBIX M JIaDOPATOPHBIX OMBITOB (pa3iioKeHUe
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIECHUE CPEIbl
pPacTBOPOB BEIIECTB C ITOMONIBI0 YHUBEPCAIBHOIO WHAMKATOPA, pEaKUUU



MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pazmudHbIX
(hakTOpPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérurlie 3agaun.

Pacuérsl 1O ypaBHEHUAM XHMHYECKHX pEaklUHii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, pACUEThl C MCIOJIB30BAHUEM IOHSITHUS «MAacCOBast
JIOJISL BEIIECTBAY.

Heoprannueckasi Xumus

Hemerannel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xumudeckux smeMenToB Jl. . MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJIIOTPOINHUS HEMETAIIOB (HAa MOpUMEpPE
KHCJIOPOJIa, cepbl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETANIOB (TaJIOT€HOB, Cephl, a30Ta,
docdhopa, yriepoga M KpEeMHHS) M HUX  COCAMHECHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiutoB B [leprnoanueckoit cucTeMe XUMHUYECKUAX
anementoB JI. W. MenneneeBa. OCOOEGHHOCTH CTPOCHHS DJIECKTPOHHBIX
00os10uek aToMOB MeTaiioB. O0mue Gpuznyeckre cBoiicTBa MeTauioB. CIiIaBbl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAT HAIIPSKEHUM METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HAaTpHM, Kaluid, KaablUi,
MarHui, amfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

OO61me crocoObl MOy4eHHsT MeTAJIOB. [IpuMeHeHne MeTaioB B OBITY U
TE€XHUKE.

DKCIEepUMEHTAIbHbIE METOAbl M3YYEHHUS BEIIECTB M UX MPEBPAIICHUIA:
M3yUYEHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE U OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHE THUAPOKCHIA  AIOMHUHHUS  C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKIMM Ha KaTHOHBI
METAJLJIOB).

PacuérHblie 3anaumn.

Pacuértel Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce MM O00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacuy€tsl mMacchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLHUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0ecrieueHH SKOJIOTHIECKOM, SJHEPIEeTHICCKON B TTUIIEBOM
0€30MacHOCTH, PAa3BUTUU MEIUIUHBL. [lOHATHE O HayYHBIX METO/JaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.



[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO
MOJIyYEHUS] BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUAIOB: BAKHEUIINE CTPOUTEIILHBIE
MaTepuasibl, KOHCTPYKLIIMOHHBIE MAaTepHaslbl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTepuabl IS JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKHE U MUHEPAIbHbBIE
yaoOpeHus.

XUMHSI ¥ 3J0pPOBbE YEJIOBEKA: NMPABHUJIA MCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuWiIa OE30MACHOTO HCIIOJIb30BAHUS IIPENapaTroB OBITOBOM
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeAMETHBIX CBSA3€M MpU  HM3y4YeHHH OOWEld WU
HEOpPraHW4eCcKo XMMHM B 11 Kiacce OCylIecTBIIIETCS 4epe3 MCIOJIb30BaHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUN, TaK W MOHITHH, SBISIIOIIMXCS
CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHITHS: HAYyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHAJIN3, CHUHTE3, KJIACCH(PUKALMS, NEPHUOJUYHOCTb, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@uznka: marepus, 3HEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
MOH, HW30TOI, pPaJuOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YpOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, (U3HUECKUE
BEJIMYMHBI U €UHULBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, TMOJE3HbIE HUCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKas IMPOMBINIJIICHHOCTD, MCTAJIIIYpPIru,
IMPOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaIoB, CEIbCKOXO03SMCTBEHHOC
IMpOU3BOACTBO, nmuIicBas MMPOMBINIJICHHOCTD, (b&pM&HCBTPI‘I@CKaH
IMPOMBIINIJIICHHOCTD, ITPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIapaTOB, IIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTCcpHuaoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOTHH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEIHEI'O OBIIETO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
oOyJaroImuMHUCs MPOTpaMM CpeaHero oOiiero oOpa3oBaHUs (JIMYHOCTHBIM,



METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-mMeTonnyeckoid OCHOBOWM st
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
oOpa30BaHMUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cOOTBETCTBHH € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJIO0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAaMeTa «XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIUE:

OCO3HaHUE OOYYaIOIIMMUCSA POCCUNCKOM Tpa)XTaHCKOW HWIEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEICHUIO;

HaJINYME MOTUBALUU K OOYUYEHHUIO;

LEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOW HAyKH
XUMUMY;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH LETOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTalOTCS B
€AMHCTBE YYEOHOW UM BOCHHUTATEIBHON JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U Ui€ajlaMi POCCUICKOTO IPpa’KJaHCKOro 00IeCTBa, IPUHATHIMU B
oOliecTBe HOPMaMH U MPaBUJIAMU MOBEACHUSI, CIIOCOOCTBYIOIMMHU IpoLieccaM
CaMOIIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yyJaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMUPOBAHHOCTH OIbITa MO3HABATEIBHOW M MPAKTUYECKOW MAESITeIbHOCTU
oOyuaroluxcst o peanu3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe
B YacTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOy4YalOMIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, yBaXKEHUSI K 3aKOHY U IPaBONOPAIKY;

IOPEACTABICHNUS O COLMAIBbHBIX HOPMAX M IPABHIAX MEXJINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIbHBIX 3a7a4, BBIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHUMaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEeHThI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMA !



LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEJIUI0
OTE€YECTBEHHON XUMUM;

yBa)KEHUSI K IPOIIECCY TBOpPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENbHBIX HAOJIOICHUI, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPy/a YYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  UHGOpPMAIMM O  TEPEJOBBIX  JOCTHXKEHHUSAX  COBPEMEHHOM
OTEUECTBCHHOU XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUSI, OPUEHTUPYSICh HA MOPAIIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYTKOB;

4) gpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro ofpasza KU3HH,
HE00XOMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TMpaBuil 0e30macHOro OOpallleHHus C BelIeCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIHLHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPAaBUJI HWHIUBUAYAIBHOTO U KOJUICKTHUBHOIO
0e30macHOro TMOBEAEHUS B CUTyalUsX, YTPOKAIOMIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€0OHO-HMCCIIEOBATEIbCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U APYrHMX BHJIAX
NEeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIMAJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3aIudHoro poja, B
TOM YHCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUST K TPydy, JOASM Tpyda ©  pe3ylbraTaM TpyJIOBOU
NEeSTENbHOCTH;



FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
oOpasoBanusi, Oymymieil mpodeccun U peanu3anud COOCTBEHHBIX JKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB
U TTOTpeOHOCTEM 00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 1EJE€CO00PA3HOT0 OTHOIIEHUSI K MPUPOJIE, KAK UCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHMS TJI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOM CPEIb;

OCO3HAHUS HEOOXOJMMOCTH MCIIOJIB30BaHUS JOCTIKCHUM XUMHUU IS
pelIeHUs BOMPOCOB PAllMOHAIBHOTO IPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEd OKpYKalolieh
IPUPOJIHOM CpeJie, YMEHHUS IIPOTHO3UPOBATh HEOIArONMPHUATHBIE SKOJIOTHICCKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HaJlMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, OSKOJOTMYECKOU
KYJbTYpPBhI, OIbITa JACSITEIBHOCTH SKOJIOTMYECKOW HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEILHONM, KOMMYHUKATHUBHON M COLIMATIBLHOM
IpaKkTHKe, CIOCOOHOCTM W YMEHHS aKTHBHO MPOTHUBOCTOATH HJICOJIOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTHKH,

MOHUMAHHS CHEIU(PUKY XUMHUM KaK HayKH, OCO3HaHHS e pojau B
dbopMUpPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUM IIEJIOCTHOTO
MpecTaBlIeHNs] 00 OKpYXKaoIIeM MUPE Kak O €IMHCTBE TPUPOJIbI U YEIOBEKA, B
MO3HAHUHU TPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MPOoOIeM COXpaHEHUS
MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHOM
IUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HANpaBJIECHHOCTH M BaKHOW pOJM B
CO3JIaHUM HOBOM 0a3bl MaTepUAIbHOW KYJbTYPhI, PEIICHUU TIJI00aTbHbIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
NMUIIEBOM W DJKOJOTHMYECKOH OC€30MacHOCTH, B Pa3BUTUU  MEIMIIMHBI,
o0ecrieYeHnr YCI0BUM YCTIEITHOTO TPYAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MMO3HAHUS, WCMOJB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIH30BaTh TIOJly4aeMble 3HAHWS U1 aHaIM3a M OOBSICHEHUS SIBICHUUN
OKPYKAIOIIEro MHUpa M MPOUCXOMSIIIMX B HEM H3MEHEHUW, YMEHUS JejiaTh



00OCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB M HMMEIOIINXCS
JaHHBIX C [ENbIO MOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XMUMUYECKHE 3HAHHS IS
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpepbIBHOMY 0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY IOJYYE€HUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMH;

MHTEpeca K  OCOOEGHHOCTSM  TpyAa B pa3luuHbIX  cepax
npoheccCHoHANBbHOM e TEeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbie pe3ybTaThl OCBOCHHS Y4€OHOTO MpeameTa «XUMUsD)
Ha YpOBHE CpPEAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble I (QOpMHUpPOBAHUS  MUPOBO33PEHUA  OOydYAIOUIUXCS
MEXIUCUUILIMHAPHbBIE (MEXIpEIMETHBIC) OOIIEHAYYHbIE MTOHATHS,
OTpa)karollue IEJOCTHOCTh HAYYHOM KapTUHBI MUpA U CHENU(UKY METOOB
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE, HAOIIOJICHUE, U3MEpPECHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIIbHbBIC y4eOHbIe NEUCTBUS (mo3HaBaTEbHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHbIE), oOecrneuuBaromue (HopMUpoBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONW KOMIIETEHIIMY O0Yy4arolnuXCs;

CIOCOOHOCTH oOy4Jarommxcst HCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHHWS W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHOM M COLMATIbHOM MPaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
Y4eOHBIMU TMO3HABATEJIILHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMU
JIEUCTBUSAMHU.

OBiageHne  yYHUBEPCAJbHBIMH  Y4YeOHBIMH  I03HABATEJIbLHBIMU
AEeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENeNATh ILEeJU JEATEeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTHh PE3yJIbTaThl JEATEIBHOCTU C IOCTaBJICHHBIMU
HETISIMU,



HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JTOTUYECKOTO MBIILIICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSITUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE TMOHATUS JIJIs1 OOBSICHEHUS OTJCIBHBIX (DaKTOB
U SIBJICHUM;

BBHIOMPATh OCHOBAHWS W KPUTEPUHU ISl KIACCU(UKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABIIMBaTh TMPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHYECKUE pACCYXACHUS (MHIYKTUBHbBIC, AECIYKTUBHBIC, IO
AQHAJIOTHH), BBIABJISITE 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKIIFOUCHHS,

OPUMEHATh B  IPOLECCE IIO3HAHUS, UCIHOJb3YyEMbIE B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBBIBATH  MOJIEIbHBIC
MPEJCTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKAs
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TMPU PEHICHUU YUEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aJ]ay, MIPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC
IPEACTABICHUS [ BBIABICHUSI XapaKTEPHBIX NPU3HAKOB U3YyYaE€MbIX BEILECTB
U XUMUYECKUX PEAKIINMN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIaJICTh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopMynupoBaTh €M W 3aJa4yd  KCCIEOBAaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO C(POPMYJIUPOBAHHBIE BOIPOCHI B Ka4eCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIbHOIO ITUIAHUPOBAHUS W MPOBEACHUS
YUYEHHUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSA HaOMIOAaTh 3a
XOJIOM  TIpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yJbTaTOB UCCIICIOBAHUS, COCTABIAThH OOOCHOBAHHBIA OTYET O MPOJICTIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBATENbCKOW M MPOCKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIIeHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuyHBIX
METOJIOB MTO3HAHUS.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHMKAX WHpopManuu (HaAy4dHO-
NOMyJIIpHAs JINTEpAaTypa XHUMHUYECKOTO COJIEpXKaHUsl, CIPaBOUYHbIE MOCOOMUS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM



MPEACTABICHUS,  KPUTHYECKH  OICHUBATH €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(bopMyIHpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpMAIKA, HEOOXOJAUMOM IS BBIMOJHEHUS YYEeOHBIX 3ajad
OIPEIICIIEHHOTO TUIIA;

MprUOOpETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TpEICTaBICHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KAadeCTBE CpEACTBAa MpPU padoTe C
XUMUYECKON WH(OpMaImen: NPUMEHITh MEXKIpPEAMETHbIC ((PpU3HUecKue u
MaTeMaTH4YeCKHe) 3HaKM W CHMBOJIBI,  (opMyJbl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

WCITOJIB30BaTh W TIPEOOPa30BBIBAThH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOl TeMbl B XOJie Juanora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHTEJILHO BBIITOTHCHUS TPE/IJIOKEHHON 3a1a49H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOW NEATCILHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IMIPHU
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON paboThl 1O
MCCJIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3aIlMi yueOHOTO IPOEKTa U
(GbopMyIHpOBaTh BBIBOBI IO pe3yjIbTaTaM MPOBEIEHHBIX WCCICAOBAHUHN IMyTEM
COTJIACOBAHMSI TTO3UIINI B X0J1€ 0OCYKJICHUSI U 0OMEHA MHEHUSIMU.

OBJajieHUe YHHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSATEIBLHOCTD, OMpeAeisisas e¢ IeNMu W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBITIOJITHGHUN YYE€OHBIX M HCCIEAOBATEIIbCKUX 3ajad, BBHIOMpATh Hambosee
3¢ PeKTUBHBIN COCOO WX pElICHHs ¢ YYETOM MOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIIECTBJIATH  CAMOKOHTPOJIb  CBOCH  JCATEIBPHOCTH HA  OCHOBE
caMoaHaJIn3a U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

11 KITACC



[IpenMeTtHble pe3ynabTaThl OCBOEHHUsI Kypca «OOIass U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XHUMHUUYECKON COCTaBIISIOICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHUpa, POJM XHMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B GOPMHUPOBAHWM MBIIIICHUS ¥ KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTHICCKUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHHUM, KOTOpass  BKJIIOYACT:
OCHOBOITOJIAraoIlye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIILHOCTD, CTEIEHb OKHUCJICHHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUTHYECKAsI
peméTka, TUIbl XUMUYECKUX PEAKIUi, paCTBOP, IEKTPOIUTHI, HEAJICKTPOJIUTHI,
BJIEKTPOJINTUYECKAS JUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPrUU MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTU, CUMBOJIMUECKUN SI3BIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIekKalde B OCHOBE IOHUMAHMS
NPUIMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHUYCCKHE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY U MPAKTUUYECKOHN JIEITCIHHOCTH
YeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
yCTaHaBJIMBaTh WX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHS
MIpY ONMHUCAHWU HEOPTaHMYECKUX BEIIECTB U X MPEBPAILICHUM;

c(hOpMHUPOBAHHOCTh YMEHUN UCMOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JIJIs
coctaBieHus] (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX pEaKIHii,
cuctemarnueckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIIeCTB (yrapHbIi ras, yrieKuciblid ra3, aMMHuaK,
ramiéHasi i3BeCTh, Herali¢Hasi U3BECTh, MUThEBAs COJIA, MUPUT U APYTHUE);

c(hOPMUPOBAHHOCTh yYMEHUM ONPEACNISITh BAJCHTHOCTh M CTENECHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BU]
XHMHYECKOM CBs3M (KOBaJIGHTHAs, MOHHAs, METaJJInYecKas, BOJOpPOJHAs) B
COCJIMHEHUAX, THUIl KPUCTAUIMYECKOM pEmETKH KOHKPETHOTO BEIIeCTBa
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHU YCTaHaBJIMBATh MIPUHAJTIEAKHOCTh
HEOPTaHWYECKUX BEIIECTB MO0 WX COCTaBY K OMpEeIEHHOMY KIAcCy/Tpymie
COCIMHEHMM (TPOCThIE BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHJBI,
OCHOBaHMsI, KUCIOThI, aM(pOTEPHBIE TUIPOKCUBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHHH PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JI. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O00BSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHX 3JeMEHTOB |—4 mepuonoB Ilepronnueckoil CHCTEMBI
XUMHUeCKHX 3eMeHToB JI. M. MenueneeBa, UCHOIB3Ys MOHATHS «S-, p-, -
ANIEKTPOHHBIE  OpOWUTAIM»,  «OHEPIeTHUYECKHUE  YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTM HM3MEHEHUSI CBOMCTB XHMHUYECKMX DJJIEMEHTOB M UX
COEAMHEHUI MO nepuoaam u rpynnam llepuoanueckoil cuCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPkKAATh CYIIECTBOBAHUE F€HETUYECKOUN CBSI3U MEXIY HEOPraHMYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEarupyroliux BELIECTB, TEINIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENICHEH OKUCICHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABIISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIIOB, TIOJHBIE U COKpAIEHHBbIC YpPAaBHEHMS pEAKIWA HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH NPOBOAUTH PEAKINH, TOATBEPKIAIOIINE
KAUE€CTBEHHBI COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PAaClO3HABAThH
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CYIIHOCTb OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHUl IMOCPEJCTBOM COCTABIICHHS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

chOpPMUPOBAHHOCTh ~ yMEHUM  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakluu OT pa3IuyHbIX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3/ICUCTBUS (IIPUHLIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeXKalMe B OCHOBE MPOMBIIICHHOTO MOJYyYEeHHS] CEpHOU KUCIIOThI, aMMHaKa, a



TaKkke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMX HAYYHBIX MPUHITUTIAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MAccoBasi 10JIsl BEUIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHU ra30B
IpM XHMHYECKMX PEaKIMsIX, MacChl BEIIeCTBA WJIM 00bEMa Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi O00BEMY OJHOTO U3
YyYaCTBYIOIIUX B PEAKIMHU BEHIECTB, TEIIOBOTO 3(deKrra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MAcChl BEILIECTB, MIPEBPAILICHUS U COXPAHEHUS SHEPTHH;

chOpMHUPOBAHHOCT, ~ YMEHHM  cOONIOAATh  MpaBUjia  MOJb30BAHMS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOpPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOJIHATE XUMUYECKUHN
AKCIIEPUMEHT (pa3JI0KEHUE MEPOKCUIA BOJIOPOA B IPUCYTCTBUH KaTalIU3aTopa,
OMpeNeNeHue Cpebl PacTBOPOB BEIIECTB C IMOMOUIBI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaKkiMy, peakiMu WOHHOrO OOMEHa, KayeCTBEHHBIE peakluu Ha Cyibdart-,
KapOOHAaT- U XJOPUA-aHUOHBI, HA  KATHOH  aMMOHHUS,  pelICHUe
AKCIEPUMEHTANIbHBIX 3a7ad4 1o TtemaM «Mertae»y u  «Hemeramisl»y) B
COOTBETCTBMM C TPaBWIAMH TEXHUKH O€30MaCHOCTA MpU OOpaIleHUH C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3aluCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUN KPUTUUECKU AHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMaIMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT 1 Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMM  COOMIOJATh TpaBWJIa  DKOJOTHUYECKH
LEJIECO00PA3HOr0 TMOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUA HAa >KUMBBIE OPraHU3Mbl OMNPENEIEHHBIX BEUIECTB,
noHuMast cmbici  mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIICHUSI W TPENOTBPAllEHUsI UX BPEIHOIO BO3JAEHUCTBUSL HAa OPTraHU3M
YeJI0BEKa,;

JUTst OOY4YarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHMS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIMIUXCS: YMEHHUE WCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ngna  3anucu
XUMUYECKUX hopMyII.
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N HanmenoBann KounyecTBo yacon DJIeKTPOHHbIE
o
€ pa3/ieJioB H (undposbie)
n/ Becer  Konrpoabusl  IlpakTuyeckun
TeM o0pa3oBaTeIbHbI
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NPOrpamMmbl e pecypchbl
Pasznea 1. TeopeTuueckue 0CHOBBI XUMHH
Crpoenue
aTOMOB.
[Tepuoanuecku
Y 3aKOH U
1.1 [Tepuoandecka 3
s cUCTeMa
XUMHYECKHUX
371€MEHTOB /.
N. Menpeneena
Crpoenue
BElIECTBA.
1.2 4
MHoroo6pa3ue
BEILIECTB
XUMHYECKHUE
1.3 6 1 1
peakuuu
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTais 6
2.2 Hewmeramisl 9 1 1
CBsi3b
HEOPTraHUYECKHU
2.3 X U 2
OpPraHUYECKUX
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
Xumus u
3.1 4
KHU3Hb
Uroro no pazaeny 4
OBIIEE
- 34 2 3

KOJIMYECTBO
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IMOYPOYHOE IIVTAHUPOBAHUE
11 KUIIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
K uudpoBbIe
n/ Tema ypoka Bcer  KoHTpoJubH [MpakTuyeck
o0pa3oBaTe/ibH
I 0 ble padoThbI ue padboThbl BIe PeCypeb
XUMUYECKUI
AJIEMEHT. ATOM.
DNIeKTpOHHAs 1
KOH(UTyparus
aTOMOB
Ilepuonnueckuii
3aKOH U
[Tepnonuueckas

CHUCTEMa XUMMUYECKUX
snemenToB Jl. U. 1
MeneneeBa, UX CBS3b

C COBPEMEHHOM

TEOPHUEN CTPOCHUS

aTOMOB

3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB
XUMHYECKAX
3JIEMEHTOB U UX
COETUHEHUHN I10
TpYyIIaM U ePUOIaM.
3HaueHue 1
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHUX
sanemenTtoB J[.1.
Menpeneena B
pPa3BUTHHU HAYKHU

CrpoeHnue BemecTna.
XuMuueckas CBSI3b, €&
BU/IbI, MEXaHU3MBI
o0OpazoBaHUs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBa3p




BaneHTHOCTD.
DNEKTPOOTPULIATENbH
octb. CTeneHb
okucieHus. BemecTsa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
cucreMax. MIcTUHHBIE
1 KOJUIOMTHBIE
pactBopbl. MaccoBas
JIOJIS BEIIIECTBA B
pactBope

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHCHHI.
I"'eneTnueckas CBA3b
HEOPTraHUYECKHUX
BEIIIECTB, Pa3TUIHBIX
KJ1aCCOB

10

Knaccudukanus
XUMHYECKHUX PEaKUi
B HEOPTraHUYECKON 1
OPraHUYEeCKON XUMHH.
3aKOH COXpaHEHHUS
MacChbl BEIIECTB; 3aKOH
COXpaHEHU U
MIpEBpAICHUS YSHEPTUU
MIPU XUMHYECKUX
peaKumsx

CkopocTb peakuuu.
OOpaTuMble peakiuu.
XHUMHUUYECKOE
paBHOBecHe

[IpakTuyeckas padora
Ne 1. «Bnusgnune
pa3IuyYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHYECKOH
peaKIum»




11

12

DNEeKTPOIUTHYECKAS
JUCCOLIHAITHS.
ITonsarue o
BOJIOPOJHOM
nokazarese (pH)
pactBopa. Peakiuu
HOHHOTO OOMEHa.
I'maponns
OpPTaHHYECKUX H
HEOPTaHUYECKUX
BEIIICCTB

OKuCINTEIIBHO-
BOCCTAHOBUTECIIbLHEIC
peakuuu. [lonstue 006
AIEKTPOIIU3E
pacIuiaBoB u
pacTBOPOB coJiel

13

KonTponsHas padora
0 pasfeiy
«Teopernueckue
OCHOBBI XUMUU»

14

15

16

17

Mertannsl, ux
IIOJIOKCHHE B
Ilepronnueckon
CHCTEME XUMHYCCKUX
anemenTtoB Jl. U.
MenzaeneeBa u
0COOEHHOCTHU
CTPOEHHUSI ATOMOB.
Ob6mue ¢pusznueckue
CBOMCTBAa METAJLJIOB

CnnaBel METaJIOB.
DNEeKTPOXUMHUYECKHM
P HAIPSKCHUI
METaJUIOB

XHUMHUYECKHE CBOIICTBA
BaXKHEHIITNX METAJIJIOB
(HaTpwuii, Kamui,
KaJIbIAM, MarHum,
ATIOMUHUI) U UX
COEeTMHEHNN

XUMHYECKHE CBOMCTBA




18

19

20

XpOMa, MCEIU U UX
COEeIUHEHUI

XUMHUYECKHE CBOUCTBA
LIMHKa, JKeje3a U UX 1
COeTUHEHUN

[IpakTrueckas padota

Ne 2. "Pemenue
AKCTICPUMEHTAITBHBIX 1
3a7a4 10 TEME

«MeTtaiuie»"

Hemeramiel, ux
MOJIOKEHHE B
Ilepuoanueckoit
CHCTEME XUMHYECKUX
anemenTtoB /. U.
MenpaeneeBa u
0COOCHHOCTU
CTPOCHHUSI aTOMOB

21

dusnueckue cBoiicTBa
HEMETAJJIOB.

Annorponust

HEMeTaJuIoB (Ha 1
nprMepe KUCIopo/a,

cepsl, hochopa u

yriepoja)

22

XUMHYeCKHEe CBOMCTBA
raJoreHoB, CEpbl U X 1
COCIMHEHN N

23

24

25

26

XUMHYECKHE CBOUCTBA
azorta, ¢pocdopa u ux 1
COeTMHEHNN

XHUMHYEeCKHE CBOMCTBA
yIJIepoaa, KpEMHUS U 1
NX COeIMHEHUH

IIpumeHeHue

Ba)KHEHIITNX

HEMETAJLJIOB U MX
COE€IUHEHHI

0O00011eHne n
cucTeMaTu3aIus
3HAHUM T10 TeMe
«Hemeranmby.




Breraucnenus mo
YpaBHEHUSIM
XAMHYECKHUX peaKUui
Y TEPMOXUMHYECKUE
pacuEThI

27

[IpakTuyeckas pabora
Ne 3. «Pemienue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
"Hemeramnsr"»

28

KontponsHas padora
o teMaM «MeTaJuibD»
u «Hemertannsl»

29

Heopranunueckue u
OpraHUYECKHE
KHCIIOTBI.
Heoprannueckue n
OpraHUYEeCKHE
OCHOBaHUS

30

31

32

33

AmdorepHbie
HEOpPraHUYECKUE U
OpraHuvecKue
COEIMHEHUS.
['eHeTnueckast cBS3b
HEOPraHUYEeCKuX U
OpPraHUYeCKUX
BEILIECTB

Pois xumun B
obecreueHuH
9KOJIOTHYECKOMH,
JHEPreTUYECKON U
MUIIEBOM
0€30I1aCHOCTH,
Pa3BUTHUU MEIUITUHBI

[TpencraBienus 06
OOIIMX HAyYHBIX
MpPUHIUIIAX
MIPOMBITIUIEHHOTO
MOJTYICHUS
BaXKHEHIIINX BEIIECTB

Yenosek B Mupe
BEILECTB U




MaTepUajoB

XuMUs 1 310pOBbE

34 1
YeJoBeKa
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus / 'abpuensa O.C., Octpoymos U.I'., Cnaaxos C.A., AkunoHepHoe
obmiectBo «M3aarenscTBO «lIpocBemienne»

» Xumus, 11 knacc/ I'abpuensa O.C., OO1iecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenscTBo
«IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: [Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMuUs B TeCTax, 3aadax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHbIE ¥ TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronbnas kaura juis yuurtens». Yacts 1 — M.: [poda, 2019 rog.
5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
Hacronphast kaura qis yuurens». Yacts 2 — M.: [poda, 2022 rog.
6. O.C.I'abpuensy, I1.B.Pemeros, .I".OctpoyMoBa «3a1auu o XuMuu u
crocoOrI ux pemenus» - M.: «Jlpoday», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbie MIaHbl 0 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectesl mo xumuu 11 knacey, -
M.: Dk3ameHn, 2019r.
9. O.C.I'abpuensn, U.I'.ocTpoyMOB « XUMUYECKHM KCIIEPUMEHT B TIKoJe 11
Kiaccy; - M.: [Ipoda. — 2019 rox.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok

XUMUN
http://him.1september.ru Equnas komnekius [IOP: [IpeameTHas KOIICKITHS
«XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcniepuMeHThl: xumus. Kostekius Poccuiickoro o01ieo6pa3zoBaTesibHOTO



nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onmuMIiinaaa MKOJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUeOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBbI XUMHUH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpeITHI KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiioHHas OJIMMITHAIA 110 XUMHUH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



