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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOl 00pa30BaTENbHOM MPOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKEe MpOorpaMMbl MO XHMHH, K OINPEIEICHHUI0 o00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0pOBBIO U
MpUpOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroUINXcs Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsI CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUsS», COJEpPKaHHUE U TOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KHU3HHU OOLIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHAa BHOCHT CBOW BKJIAI B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOIO COCTAaBa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoIeicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHUEM YCIIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha pELICHHE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MUIIEBON, 3KOJIOIMYECKOM O€30IacCHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OopraHndeckol xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3y4EHUU MpenMeTa 00ecreyrBaeT BO3MOXHOCTh PAcCMOTPEHHsT BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Martepuana u oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCs
U3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHMs TEOPETUUECKUH MaTepuanl u
(haKkTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJI0JOTMUECKUX TMO3UIIMH,
riIy0Xe IMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu COJAEpKaHUS, HWMEKOLUMU
KyJIbTYpOJOTHYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMTOHUMAHHIO
B3aMMOCBSI3W XUMUU C JAPYTMMH HayKaMH, PAacKphIBalOT €€ pOJb B TI03HABATCIILHOW W
MPAKTUYECKON JesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpOoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHSATH €€ JUIsl MOMOJIHEHUs 3HAaHUM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3y4EHHUS] OPUEHTHPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MpOoOieM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX TEXHOJIOTHIl U MaTEpUaJIOB.

B mmane pemeHus 3amad BOCHUTAHHS, pPAa3BUTHS W COLUAIM3ALMU  OOYJarOMIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEJICHUIO COJEpPKaHUs U TOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OpPMHUpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB JACSITEILHOCTH: PEIICHHS TPoOieM, MONCKa, aHaTu3a U
00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOH U
HCCIIEA0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusl, TMPU  ONPENEICHUH COJepKaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TpHu3HAéTcss (GOpPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATeNbHOCTH YEeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakKOM MOJIXOI K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI TIPEIMETa SABJISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJISAMH W3Y4YeHHs MNpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX IS TPHOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB U XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHeM IMpaBwil 0e301acHOro
oOpaleHus ¢ BEeIeCTBAMH.

Hapsiny ¢ atum, conmep:kaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHHs TIpeIMeTa B
MpOrpaMMe 0 XUMHUHU YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cHcCTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEINOUYTECHUE MPAKTUICCKOW KOMIIOHEHTE COJIepKaHus oOydeHwus,
OPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHU3allny,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh crocobaMu u
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN W NMPUMEHCHUS WX B PEATBLHOW YKU3HU JUIS PEIICHHUS
MIPAKTUYECKHUX 3a71a4.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEC 3HAuCHUE
MIPHOOPETAIOT TaKue IIeNIN U 3aa4u, KakK:

aganTamnus  OOy4yarolmMXCs K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
(dbopMHUpOBaHHE HWHTEIUIEKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TAaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOI O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuarouuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUA IO XHUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yueOHOW U Hay4yHO-TOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS ACCOLMATUBHOTO U JIOTMUECKOTO MBIIIJICHHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTMYECKON HAmpaBIEHHOCTU
XUMHH, €€ BaXHOW pOJMM B  pEIIEHUH TJI00ANbHBIX  MpOOJNeM  palMOHAIBHOTO
MIPUPOIOTONE30BAHNUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIbITa UCTIOIb30BAHUS MOTYYCHHBIX 3HAHUM NIl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOoM mnaHe cpemHero ooOiero oopazoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.



OO1mee yuCIIO YacoB, OTBEASHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).



COJAEPKAHUE OBYYEHUA

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUYECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTuyeckre YpOBHHU, TIOyPOBHU. ATOMHBIE OpOHUTaH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 0 OpOUTAIsIM B aTOMax 3JEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepmoguueckass cucremMa XumMudeckux dsmeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBPEMEHHOI TeOpHell CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOWCTB XUMUYECKHUX IEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 rpynmnam M rnepuojiaM. 3HadeHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAyKHU.

CrpoeHue BemiecTBa. XUMHUYECKas CBs3b. BuAbl XUMHYECKOM CBsI3UW (KOBaJEHTHAs
HEeMnoJIIpHasi U TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHn3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BeIleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKHU.

ITonsTHE O AMCHIEpCHBIX cucTeMax. MICTHHHBIE M KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PACTBODE.

Knaccudukanus Heopranmueckux coendHeHnid. HomeHknmaTypa HEOpraHWYECKHUX
BEIIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKUX BEILECTB, NPUHAMICKAINX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMS MAcChl BEILECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS
SHEPrUM IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iM4HbIX (akTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHU.
[Tpunmun Jle [latense.

OnexrponauTtnueckas aucconuanus. CuibHble M ciadble 31eKTpoiuTbl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, 111EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IPEBPAILCHUI: JEMOHCTpaLus
tabmun «Ilepuonnueckas cucrema xumudeckux snemeHtoB JI. M. MenaeneeBa», u3ydeHue
MoJielell KPUCTAJUIMYECKUX peIETOK, HaOMI0ACHHWE U OIMCaHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OTMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OIIPElETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpakTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIUN.

Pacuérnrie 3amaun.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKHUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
PacuéTel ¢ UCIIOJIB30BAHUEM NOHSTHS «MAacCcOBas JOJIS BEIIECTBAY.

Heoprannyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetamioB B Ilepuonnueckoit cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue cBOICTBa
HEMETAJJIOB. AJUTOTPOIIUSI HEMETAIUIOB (Ha MpuUMepe KUCIopoia, cephl, hocdopa u yriepoaa).

XVWMUYECKUE CBOMCTBA BAXKHEUIINX HEMETAJUIOB (TaJIOTEHOB, cephl, a3ota, Qocdopa,
yriaepojia U KpeMHUs1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOICOACPKALIUX KUCIOT, BOJIOPOTHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHEMIINX HEMETAUIOB M UX COCIMHEHHM.

Mertaiel. [lonoxkenue meramioB B [leproauyeckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢u3nveckue cBoiicTBa MeTayutoB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJlJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnocoObl Noay4eHNs MeTauioB. [IpruMenenne MeTamioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEHIECTB M UX MpPEBpalICHUN: HW3yYCHHUE
KoJUleKuuu «MeTayuibl M CIUTaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE HSKCIEPUMEHTATBHBIX
3a1a4, HaONIOACHUE W  ONHWCAHUE JICMOHCTPAIIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOouYeld, KauyeCTBEHHBIC
peakIyy Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa M 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYaCTBYIONIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTuM MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKui.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLUIAX [POMBIIUIEHHOTO IOJy4EHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHhaibl JUIsl 3JCKTPOHUKH,
HaHOMAaTepHallbl, OPraHUYEeCKHE U MUHEPATIbHbIE yI00pEHHUSI.

XuMHUsA ¥ 3[I0pOBbE 4YeNOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
mpaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENnapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXNpeAMETHBIX CBSA3EH MPU U3YyYEHHH OO0IIel W HEOPraHWYeCKOW XMUMHHU B
11 xmacce ocyliecTBIsETCS Yepe3 MUCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHSATHM, SBISIOUIUXCS CUCTEMHBIMU I OTJENbHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
UK.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAY4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePHOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U30TOI,
PaMOaKTUBHOCTh, MOJIEKYJa, PHEPTeTUUYECKUN ypOBEHB, BEIIECTBO, TENO, 00BEM, arperatoe
COCTOSTHUE BEIIeCTBa, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMHUYECKass  MPOMBIILIEHHOCTD, METaJLUTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEIBbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MuUIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX



npenaparoB, MpPOMU3BOACTBO KOHCTPYKIHWOHHBIX MATCPUAJIOB, 3JICKTPOHHAA MPOMBIIIIICHHOCTD,
HaAHOTCXHOJIOTHH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro o0uiero 00pa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHMH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUK 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJMuue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pPE3YyNbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
rpaXXJaHCKOTo 0O0IecTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YyJarOITUXCsl.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATEJIIBHOM M MPAKTHYECKOW JESATENbHOCTH OOYYaroIIMXCs M0 peaau3aluu
MIPUHSATHIX B 0011IECTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUSI O COLMAIbHBIX HOPMAax M MPaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENFHOCTU MPU CO3IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33124, BHINOJHEHHH XUMUYECKUX SKCTIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
[P aHATN3€ PA3INYHBIX BUJIOB y4eOHOM JeATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJECIUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K MpoIleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yibTaT UIUTENbHBIX HaOII0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTepeca M TO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHHH M TIOCIEIYIOIIEM aHalu3e
MH(OpMAIIUU O TIEPEOBbIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

[IOHMMAaHMs LIEHHOCTEM 310poBOro u Oe3omacHoro ooOpas3a >XKH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHNs TpaBUJI OE30TACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, TOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHUMAHMS [EHHOCTH TMPaBWI WHIUBUAYAIBHOTO W KOJUICKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I111eCTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOdeCcCHil pa3IMdyHOTO POJa, B TOM YHMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3yiabTaraM TPyJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAIBHOM TPACKTOPUH OOpa30BaHUS,
Oyaymieil mpodeccu U peaau3alnuud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJOTHYECKUX MPoOieM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHON CPEIbL;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCALINX BPEIl OKpYXKaIoUlell MpUpOIHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOIATONMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIPUHUMAEMBIX
JIEMCTBUI U NMPEIOTBPAILIATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBlIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenuUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOIIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YelOBEKa, B MO3HAHUW MPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIs COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHON
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOA,
SHEPreTHYECKOM, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  METUIMHBI,



o0ecreyeHnn YCIOBHI YCIEITHOTO TPy/a U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKAOTO YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAHHsA CYILHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHamM3a U OOBSCHEHHUS SIBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAANMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOUIUXCS JaHHBIX
C LEJBIO ITOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTFHO MCIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHUS MPOo0IieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JAEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMmera «XuUMHUS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIE
(MexTpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHO ! KapTUHBI MHUpa
u CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MIPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UccieloBaHne, HaOMI0IeHe, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

yHHUBepCcalbHble  yueOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIE), obecrieunBarome GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIETEHIINH 00y4JarouXcs;

CHOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHYECKHUE 3HAHUS U YHHUBEpCaJbHblE YydeOHbIE IEMCTBHS B IO3HABATEIbHOW U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJoruYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh U aAKTyaJU3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LN MeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISThH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIME MOHSITUS I 00BACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTUBHBIC, JICIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSIX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XHMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTIbHBIC TTPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJIENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUN.



2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

dbopmynupoBaTh IEeTM M 3aJaud  HMCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIE M
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHBIEC BONPOCHI B KaY€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIIHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJIOM MPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISITE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIBHOMY TIOMCKY METOJIOB pPEUICHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIO0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX WHPOpPMAIUU (HAYIHO-TIOMYJISIpHAS
JIUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpPaBOYHBIE T1OcoOms, pecypcsl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUNBOCTb;

dbopMyHpOBaTh 3aMpochl W TPUMEHATH DPA3IMYHBIE METOIBl TPU TIOMCKE W OTOOpe
nH(popmalry, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYeCKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISIAHOCTH.

OBnageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMH:

3a/laBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHANOra W/WIK JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3EHTAIeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu y4eOHOTO MpoeKkTa M (QOpPMYIHPOBATH BHIBOJABI MO pE3yJlbTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUSI 1 0OMEHA MHEHUSMU.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss €€ UeMd U 3a/Ja4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeajaraeMblii aJropuT™ ACWCTBUI MPH BHINOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
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[IpenmeTrHbie pe3ynbTaThl OCBOSHUST Kypca «OOmas W HEOpPraHWYEeCKas XUMHUS
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPHUPOJIBLI, B (HOPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON Cpe/IE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATUA (XMMHYECKUH AIIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTD, CTEICHB
OKUCJICHUsI, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METANIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKlHi, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs NUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peakiMi, XUMHYECKO€ pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON Aucconmanuu, nepuoandeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUsI W TPEBPAIICHUS DHEPTHH MPU XUMUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHUH, MHPOBO33PEHUECKHE 3HAHUS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMSI TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEHUIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTHYECKOM JEITEILHOCTH YEJIOBEKA;

c(hOopMUPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKU TIOHITHH, YCTaHABINBATH
WX B3aUMOCBSI3b, HMCIOJb30BaTh COOTBETCTBYIOIIHME TMOHSATHS MPU ONMHMCAHUHN HEOPTaHWYECKUX
BEILIECTB U UX IIPEBPAILCHNN;

c(OpMUPOBAHHOCTh YMEHUU HCHOJb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) wm TpuBMangbHbIE Ha3BaHUs OTICJIBHBIX HEOPTaHWUYECKHX BEIICCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHAK, raliéHas W3BECTh, HEraméHas W3BECTh, MUTHEBAs COJa, NMHUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONpeAeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKONW PEmIETKHM KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAaJUIMUecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBY K OMpeAeNEHHOMY KJIacCy/TpyIIe coelMHeHul (IpoCThie BElleCTBA — METAILIbl U
HEMETAaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzeneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. 1.
MenpeneeBa, HUCHONB3YyS MOHSATHS «S-, p-, d-IEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMUYECKUX OJIEMEHTOB M HX
COEIMHEHMH 1o nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Meneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIIeCTBAMU C IOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;



cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIUPOBATh XMUMHUYECKUE PEAKIMHU IO PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolInX BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTaau3aropa);

c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpalIEHHBIC YPAaBHECHUS pEaklMii MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPH KOTOPHIX 3TH
peakiuu UAyT J0 KOHIIA,

cOPMHUPOBAHHOCTh YMEHUH TPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMUYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpPeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKLnii;

c(hopMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHHH XapakTEepU30BaTh XHMHYECKHE TMPOLECCHI, JeXKallhue B
OCHOBE TIPOMBIIIVICHHOTO TMOJYYeHUsI CEpHOM KHUCIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MpeACTaBICHUN 00 OOIMIMX HAyYHBIX MPUHIUIMAX W IKOJOTHUUECKHX MPOOIeMax XMMHUYECKOTO
MIPOM3BO/ICTBA;

chOpMUPOBAaHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUSI C HCIIOJH30BAHUEM TIOHSTHS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX
peaknusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO d(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIECTB, MPEBPAIICHUS M COXPAHCHUS YHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUJja MOJIH30BAHUS XUMUYECKON TOCYION U
Ja00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBAaTh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOJOpOJa B MPHUCYTCTBUU KaTaiu3aTopa, OIpPENEICHHUE CPEabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pEaklUUd Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau nmo temaMm «Metamely U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 00pallleHN! ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, TTPENICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (OpMe 3amucd ypaBHEHHUH COOTBETCTBYIOLIUX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeICTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
APYTHX);

chOpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBHJIa HKOJOTMYECKH IIeIEeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAaHEHHUS CBOEro 30pPOBbS U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS HA YKUBbIE OPraHU3MBI
OTpeZIeNEHHBIX BEUIECTB, MOHUMAas cMbIch mokasartens [1JIK, mosicHsITh Ha mpuMepax CrocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/IEHCTBUS HA OpPraHU3M YE€JI0BEKa;

JUis 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIS CIEMBbIX W CHa0OBUAAIIMX OOYYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XumMmudeckux GopmyiL.



11 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemeHToB J[. 1. Menneneera
10 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX ’
) BEILIECTB
Hroro no pazneny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XuUMHUS U KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHHUE
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Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauus aToMoB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTEeMa XMMHUYECKHX 3yieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM Teopuen
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB M UX COCIUHEHHUH 110
rpyIIaM U nepuojaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XHUMHYECKUX 351eMeHTOB JI.M1. MeHaeneeBa B
pPa3BUTUHU HAYKU

CTpOGHI/Ie BelIleCTBA. XMMHUUYECKas CBA3b, eé
BU/JbI; MCXaHHU3MBbI O6pa3OBaHI/I$I KOBaJICHTHOM
CBA3H. Bonopoz[Has[ CBA3b

BanenTHOCTSD. 9JICKTpOOTpI/II_IaTeJIBHOCTB.
CTeleHb OKUCIICHUS. BemectBa MOJICKYJIIPHOT'O




U HCMOJICKYJIAPHOTO CTPOCHU A

[TonsTue o gucnepcHeix cucteMax. ICTHHHBIE 1
KOJUTOMJIHBIE pPacTBOPBL. MaccoBas 10s
BEIIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHW4YeCKuX coeqnHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKHX BEIIECTB, PA3JINYHbBIX
KJIaCCOB

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALLECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

CxkopocTts peakniuu. OOpaTuMbIe PEaKIIUH.
XUMHUYECKOE PaBHOBECHUE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxKium»

11

DJeKTpoauTHYecKas aucconuanus. [lonarue o
BOJIOpoIHOM Mokazarese (pH) pactopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHM4YeCKUX U HEOPTraHUUYECKUX BEIECTB

12

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUY.
[TonsiTue 06 37eKTposM3e paciiaBoB U
pacTBOPOB CoJeEn

13

KonTtponrHas pabota no pazaeny




<<TeOpeTquCKHC OCHOBBI XUMHHN)»

14

Meramisl, ux nonoxenue B [lepunoauaeckoit
CUCTEME XUMHUYECKUX 3emMeHToB [I. 1.
MenneneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB.
OO6mue ¢puznyecKkrue CBOMCTBA METANIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XuMHYecKre CBOMCTBA BAXKHEHIIINX METAJJIOB
(HaTpui, Kanui, KadbIUi, MAarHUH, aTFOMUHHI)
1 UX COeTUMHEHNUHN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUIN

18

XuMudecKkrue CBOMCTBA ITMHKA, JKele3a U UX
COEIUHEHUN

19

[Tpaktuueckast padota Ne 2. "Pemenne
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Metamib»"

20

Hewmerannsl, ux nonoxxenue B [lepuoandeckoi
CHUCTEME XMMUYECKHUX d1eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyecKre CBOMCTBA HEMETAILIOB.
AJoTponus HEMETAIIOB (Ha IpUMeEpe
KHCTIOpo/ia, cephl, pocdopa u yriaepoaa)

22

XHUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX
COEIMHEHUN




23

XuMu4eckue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XHAMHMYECKUE CBOMCTBA yIiiepoJa, KPEMHUS U UX
COCIMHEHUN

25

[IpuMmeHeHne BaXKHENIINX HEMETAJUIOB U UX
COeIUHEHUN

26

O0006111eH1E U CUCTEMAaTHU3allUs 3HAHUH 110 TEME
«Hemeramtery. BerauciaeHus o ypaBHECHHUSIM
XUMHYECKUX PEaKIUN U TEPMOXUMHUUYCCKUE
pacd€Thl
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[IpaxTueckas pabota Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
"Hemeramnsl"»
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KonTtponbHas padoTa mo teMam «MeTaiuibl» u
«Hemeramnbn»y
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HeOpFaHI/I‘ICCKI/IC N OPraHUu4CCKUE KUCIOTHI.
HeOpFaHI/I‘ICCKI/IC N OPraHnu4C€CKUE OCHOBAaHUA
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AmboTepHbIe HEOPraHUYECKHE U OPraHUYECKUe
coenuHeHus. ['eHeTHUeCKas CBS3b
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB
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Ponp xuMuu B o0ecIieueHun BKOHOFH‘IGCKOﬁ,
3HepFeTquCKOﬁ u HHIHCBOﬁ 6G3OHaCHOCTI/I,
Pa3BUTHUHN MCIUTTUHBI
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Hpe,[[CTaBJ'IeHI/IH 00 06H_II/IX HAaYYHBIX ITPUHIUIIAX
IMPOMBIIIJICHHOI'O TTIOJIYYCHUA BaYKHEMIIIHX




BCIICCTB
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Yenosek B MHPEC BEUICCTB U MAaTCPHUAJIOB
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XHMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., Aknimoneproe o6mectBo «M3narenscTBo «IIpocBemnieHmer

METOANYECKUE MATEPHUAJIBI UISA YUYUTEJIA

* Xumus, 11 kinace/ Pymsutuc I'.E., ®enpaman @.I'., Akumonepnoe obmectso «M3aatensctBo «IIpocBemiennes

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bub6mmoreka [IOK
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