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HNOACHUTEJBHASA 3AITUCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOboBaHUN K pe3ybTaTam
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOIlI  COO), mnpencraBieHHbix B DepepaabHOM
rocysiapctBeHHOM oOpazoBaresibHOM craHjgapte COO, ¢ yuérom Konuenuuu
npernojaBanus  yd4eOHOTo  mpeamera «XUMUS» B 00pa30BaTeNIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIMX  OCHOBHBIE
oOpa3oBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTUs
Bociutanuss B Poccmiickon ®enepanmu Ha nepuony Ao 2025 romax
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOoTKe MpOrpaMMBbl MO XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCIHTAHMS W PAa3BUTUS OOyYaroUIuXcs
cpeacTtBamu y4yeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAallOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XMMHYECKOro 0O0pa3oBaHHUs. OTH IEHHOCTH KAaCArOTCS
MO3HAHUSI 3aKOHOB NPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH
KYyJbTYpbl YeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3[I0POBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro mnpeaMera «XUMHUSD», COACpPKAHUE M MOCTPOCHHE KOTOPOIo
onpeeseHbl B MporpaMMe Mo XMMUU € YYETOM cneuu(UKd HAyKd XUMHH, €€
3HAYEHHUS B IO3HAHUU NPUPOJBI U B MATEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNell W NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero obmiero oOpa3oBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJb B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJg B (OPMHPOBAHHE pPaLKMOHAIBHOTO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO MpEACTaBICHUS 00
OKpY>KalollleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YEJIOBEKa, KOTOpOe
dopMHpyeTcsT B XMMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPY>KaIoIlIer0o MUPa, OCO3HAHUS B3aUMOCBSI3H MEKIy CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aUMOJEHUCTBYSI C JPYTUMH €CTECTBEHHBIMH HayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJNbTYphbl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYyJa W KU3HMU KaXIoro wieHa obmectBa. CoBpeMeHHass XUMUS
KaK HayKa co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEro OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi



YPOBEHb U3yUYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYarolmuxcs,  HEOOXOIMMYI0 UM  JJii  BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IWYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsomuMy  npeamMeTa «XUMHsSD SIBISIIOTCS 0a30BbIE€ KypChl —
«Oprannueckas xumus» u «OOmas W HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUM M0 HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHn4eckoil xXumun. @opMupoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa OO0ECIeYMBAaEeT BO3MOYKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(HopMuUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOJAXOJAa K H3YYEHUIO Y4YeOHOro marepuaja U o00ycIOBJIEHa
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXUMHUYECKUX M IIIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 HM3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUM — OT YIVIEBOAOPOAOB JO  CIOYKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUWA. B Kypce opraHudeckol XuMHH
MOJIy4aloT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON peaKuu.

[Tog HOBBIM yrjaoMm 3peHuss B mIpeaMmere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BELIECTBAX U
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11as u HeopraHudeckas
XUMUSD» 00yYarolmMMCcs MPeA0CTaBIACTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOI0 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKOHa —
oT 00o0MIaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKLUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHM COJCP)KAHMUS, HWMEIOIIMMU KYJIbTYpPOJOTHYECKUNA H
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTUYECKON JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHHUSI
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHIIOKEHUN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUIEKTYalbHBIX M HSKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKUX
3amad. B nenom coaepkanue ydeOHOTO mpeaMera «XUMHs» JaHHOTO YPOBHS
U3y4YeHUS]  OPUEHTUPOBAHO  Ha  (opMUpoBaHME Yy  OOydarouuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMAHUS (PUIOCO(CKUX UAECH, TAKUX KaK:
MaTEepUAIBHOE  E€JUHCTBO HEOPraHWYECKOTO0 UM  OpPraHUYECKOro  Mupa,
00yCJIOBIIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, I03HABAEMOCTh



MPUPOIHBIX SBJICHUNA IMYyTEM 3KCHEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JAHUSl HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOyJarommxcsi TPUHATBIE TPOrPAMMONA MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOEHUS TpeaMeTa MpeayCMaTpUBarOT (OpMHUpPOBaHHE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOuiero oO0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMuUpOBaHHE OCHOB XHUMHYECKOM HayKM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUUYECKOW JEATEIbHOCTH 4YEJIOBEKa W KAaK OJIHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied UW3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUs TJABHBIMU LIEJSIMUA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHWE CHUCTEMbl XHMHYECKMX 3HAHUW Kak BakHeHIIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHbIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M MOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuME U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs] YMEHUN OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH M CcIOCOOOB  JAEATENBHOCTH, CBSI3AHHBIX C
HaOMoleHHeM U OOBACHEHHMEM  XUMHUYECKOTO  IKCIIEPUMEHTA,
coOJIF0ICHUEM TMPpaBWII 0€30MacHOTO OOpAIlEHHS C BEIlIECTBaAMHU.

Hapsiny ¢ »sTuM, conep:kaTellbHas XapaKTepUCTHUKA Leled W 3ajgad
U3y4YeHHs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTHAETCS
OPEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TOJTrOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeIbHOM
OpraHu3allii, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOM
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUY€HHE NMPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:

afganTainys oOydYarolmIMXCsl K YCIOBUSM JUHAMHYHO pPa3BUBAIOUIETOCS
Mupa, (HOPMUPOBAHME WHTEIEKTYalbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHUYECTBY,  CAMOCTOSITEIHOMY  TMPUHSTHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMupoBaHne y OOyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), MMEIOIINX YHHBEpPCAIbHOE 3HAYCHHE JUJISl PA3UYHBIX BHJIOB
NEATEeIbHOCTU:  pelleHus mOpoOjeM, TOUCKa, aHaiu3a U 00paboTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSATENIBHO NPHOOPETATH
HOBBIC 3HAHWS TO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIsi TIOMCKAa U
aHanu3a Y4yeOHOW M  HAYYHO-TIOMYJSIPHOM HMH(POpPMAalUd XHUMHYECKOrO
COJIEpKaHUS;

dbopMupoBaHUEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUH U
MPOBEJICHIUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi YyOexIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoOHAIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOTO OTHOILIEHUS K TPHPOJE M CBOEMY 3J0pPOBBIO, a TakKke
NPUOOPETEHUST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B ydebHOM maHe cpemHero oOiiero o0pa3oBaHUsl YYEOHBIM TMpeaMeT
«XuMHus», H3ydaeMblii Ha 0a30BOM YPOBHE, SIBIISIETCS 0053aTEIbHBIM YUCOHBIM
MPEIMETOM.

OO6miee yMcao 4acoB, OTBEACHHBIX JISI M3YyYEHHUsS] XUMHUHM, Ha 0a30BOM
ypOBHE cpeqiHero od1ero oopazoBanusi, coctapiseT 68 yacos: B 10 kiacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKXAHUE OBYYEHUSA
11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3neMeHT. AToM. Sapo atoma, HW30TONBI. DJIEKTPOHHAsS
000J104Ka. DHEPreTUYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/IeICHUs JIEKTPOHOB IO OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Teppomnueckut 3akoH u llepuoamyeckas cucTEMa XUMUYECKUX
anementoB J[. WM. Menneneea. CBs3b INEPUOAMYECKOTO 3aKOHA U
[Tepuonnueckoit cucreMbl xumuyeckux snemeHToB JI. U. MennpeneeBa c
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M O00pa3yeMbIX MMU TMPOCTHIX U CIIOKHBIX
BEIIECTB MO TPyIIlaM W NEPUOAAM. 3HAYEHHWE NEPUOJMYECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBSA3b. BHIBI XUMHUYECKOW CBSI3H
(xoBayieHTHAsl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTajInyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKONW CBsA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BogopoaHas cBsizb. BajneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucneHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.

BemecTtBa MONEKYISPHOTO M HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonatne o nucnepcHbIX cucremax. MICTUHHBIE M KOJTTIOMAHBIE PACTBOPBI.
MaccoBas 10J1 BEIECTBA B paCTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYeCcKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckass peakuusa. Kiaccudukanus XUMHUYECKUX peakiuid B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U TPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [ [punnun Jle [lartense.

OnekTpoiuTtuueckas aucconuanus. CUIIbHBIE U CJIa0ble JJICKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAIbHBIC METOJbl HU3YYEHHUSI BEIIECTB W HMX IPEBPAIICHUN:
neMoHcTpauus tabmui «lleproguyeckas cucremMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHue Mojielield KpUCTANIMUECKUX PEIIETOK, HAOII0ICHHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B IPUCYTCTBUM KaTaau3aTopa, OIPEACICHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOTO HWHIWKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iauYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKOU PEaAKIINI.

PacuéTnrblie 3amaun.

Pacuérel 1O ypaBHEHMAM XHMHYECKHX pEaklUHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM TOHATHUSA «MACCOBAs
JIOJISI BELIECTBAY.



Heopranuveckass xumust

Hemerammer. Ilomoxenne HemetamnoB B Ilepuomnueckoin cucreme
xumudeckux 3meMeHToB JI. . MenaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IMpUMEpPE
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIIJIOB (TaJOT€HOB, CEPhI, a30Ta,
dochopa, yriepoma ©W  KpEeMHHUSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHCJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metaiutoB B [leprnoanueckon cucTeMe XUMHUYECKUAX
anementoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOECHHS 3JIEKTPOHHBIX
00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBOCTBAa MeTaIoB. CIIIaBhI
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAIT HANIPSYKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kalui, KadblUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl Moy4eHus: MeTaiuioB. [IpumMeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCnepruMeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALCHUN:
M3y4yeHue KOJUIeKIuu «MeTaiibl U CIIaBbl», 00pa3lloB HEMETAJJIIOB, pELICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAaOMIOJAEHUE M OMHMCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ~ OMBITOB  (B3aUMOJEHCTBUE THUAPOKCHIA  ATIOMHHHUS  C
pacTBOpaMHM KHUCJIOT M IIEJOYel, KayeCTBEHHbIE pEAKIMU Ha KaTHOHBI
METaJIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BelecTBa WM 00bEMa ra3o0B MO U3BECTHOMY KOJMYECTBY
BELIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKI[MU BEIIECTB,
pacy€Tbl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMusl ¥ KU3Hb

Ponb xumuu B o0ecreueHnn SKOJ0TUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTUU MeAUUUHBL. [[OHATHE O HayYHBIX METOAAX MO3HAHMS
BELIECTB U XMMUYECKUX PEAKIIMM.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHLMNAX MPOMBIIUIEHHOTO
MOJIyYeHUs] BaXKHEHIIINX BEILIECTB.

YenoBeK B MHpE BEIIECTB U MaTEPUAIOB: Ba)KHEUIINE CTPOUTENIbHbBIE
Marepuaibl, KOHCTPYKIMOHHBbIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHalIbl Uil SJIEKTPOHUKH, HAHOMAaTEpHaJlbl, OPraHUYECKUE U MUHEPAIbHbIC
yA0OpeHus.

XuUMHSI ¥ 3J0POBbE YEJIOBEKa: MPaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHbIX
npenaparoB, MpaBuia O€30MacHOT0 HCIOJb30BAaHUS MPEnapaTtoB ObITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydYeHHH OOwed U
HeopraHuveckoil xumMuu B 11 Kiacce OCylIeCTBISIETCS 4Yepe3 HCIOJb30BaHHE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHMA, TaK W TOHSATUH, SIBISIOLIUXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HaAyYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®u3uka: Marepus, SHEPrus, mMacca, aToM, AJIEKTPOH, NMPOTOH, HEUTPOH,
WOH, W30TON, pPAaJUOAKTUBHOCTb, MOJIEKYJIa, DSHEPreTUYECKUI YPOBECHb,



BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHE BeEIIeCcTBa, (u3nyecKue
BEJIMYUHBI ¥ SJMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTaHH3ME.

[eorpadusi: MuHepanbl, TOPHBIE TOPOJBI, TIIOJIE3HBIC HCKOIAaeMBbIE,
TOILIMBO, PECYPCHI.

TexHonorwus: XUMUYECKast POMBIIIJICHHOCTb, METaJUTyprHs,
MIPOU3BOJICTBO CTPOUTEBHBIX MaTepHUAJIOB, CEeITbCKOXO03HCTBEHHOE
MIPOU3BOJICTBO, MUIIEBas POMBITIIICHHOCT, dapMmaneBTHYECKAS
MPOMBIIINIEHHOCTD, MPOU3BOACTBO KOCMETUYECKHUX MPEnapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepHaloB, AIIEKTPOHHAS POMBITIICHHOCTb,
HAaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJAHEI'O  OBLIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
0oOyJaromMMHUCs TPOrpaMM CpPEIHETo OO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-mMeTonnyeckod OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPaAMM CPEIHETO OOLIETO
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cOoOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAaMeTa « XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKON TpaXAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJM4Khe MOTUBALIMK K OOYyUEHHIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYyKH
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIBbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS NMpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBE HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOyyJaroumxcs o peaju3ali TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacCTH:

1) rpaskaaHCKOTr0 BOCIIMTAHMSA:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIMOHHBIX TpaB U
00s3aHHOCTEM, YBa)KEHHUS K 3aKOHY M MPABOIOPSIIKY;

IOPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh W MPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUYEOHOU A TEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHON XUMMUU;

YBa)XEHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUM U MPAKTHUYECKOIO
NPUMEHEHUsI XUMHUH, OCO3HAHUS TOrO, YTO JOCTH)KEHUSI HAYKH €CThb Pe3yJbTaT



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyalldHd, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHAMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUUIEH C
MO3WLIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOAICHUS TpaBWil 0€30MacHOro OOpallleHusi ¢ BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

MMOHUMAaHUS LEHHOCTU MPaBWJ HMHAWBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAEHUS B CUTyalUsX, YIPOKAIOIIMX 3J0POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBHUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOsneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HMCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3aaay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOPEeccCUuil pa3auvyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaOXEHUS K TpyaLy, JIOAAM Tpyda U pe3ysbTaraMm TPYyJIOBON
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHusi, Oyayiier npodeccun U peanusalui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U IOTpeOHOCTEH 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKpPYKaAIOUIEH
OPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMS ~ Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KyJbTYpbI, OIBITa ACATEIBHOCTH DSKOJOTWYECKON HAIPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATBCSI UMH B II03HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHON



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTUBOCTOATH HWJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHEMU(PUKN XUMHUU KaK HayKd, OCO3HaHHMsS €€ poiu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
MpeACTaBICHHs 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJS COBPEMEHHOU
UUBWIN3ALIMKU: B €€ T'yMaHHCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOW KYJbTYPhI, PEIICHUH TJI00ATbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  HSKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHU YCIOBUN YCIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYUYHOW T'PAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJ0B
MO3HAHUS, HCHOJIb3yEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJIydyaeMble 3HAHUA Il aHajiu3a W OOBSCHEHHS SIBICHUM
OKPY’Kalolllero MHUpa M MPOUCXOASIMIMX B HEM HM3MEHEHUM, YMEHHS JelaTh
000CHOBaHHBIE 3aKJIIOYEHMUS] HA OCHOBE HAy4YHbIX (DAaKTOB U MMEIOIIMNXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus Mpo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

HMHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHHM C )KM3HCHHBIMU OTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAda B  pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAINPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMUs)
Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUS  OOyYarOUTUXCS
MEKIUCIIUTUTMHAPHBIE (MeXTpeAMETHBIE) oOIIeHayYHbIE MOHSATHS,
OTpa)karolue IEJOCTHOCTh HAYYHOW KApTUHBI MHpPa U CHEIU(PUKY METO/IOB
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecnednBaromme (GopMupoBaHue
(GyHKIIMOHATBHOM TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUN 00YJarOIITNXCS;

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIMMAILHON TIPAKTHUKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJECHHE YHHUBEPCAJIbHBIMHU
y4EOHBIMU  TO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMHU
JNECUCTBUSIMU.

OBiaseHue  yHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATeJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyallM3UpPOBAaTh MpPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JAESATEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

MCIIOJIB30BaTh NIPH OCBOEHUU 3HAHUU NMPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAHABIUBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KJIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHbBIE CBS3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BBIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  NpOLECCEe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBATH  MOJIEIbHBIE
NPEACTABICHUS] — XHUMHUYECKHM 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopMmyrna, ypaBHEHHE XHUMHUYECKOM peakuud — TpPHU PELIIEHUU YUYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJlay, NPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB Hay4YHOTI'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuuit;

dopMynaMpoBaTh LENM W 3aJauyd  HCCIEJOBaHUS, HCIOJIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJaJIeTh HAaBbIKAMU CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUs HAONIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pPEe3yJIbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW UCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEILICHUS MPAaKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B [TO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCA B PAJNIMUHBIX HCTOYHMKAX HHPOpMauuu (Hay4dHO-
HomyJisipHasi JIdTepaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl UHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyIUpOBAThH 3aMPOCHl U MPUMEHATH Pa3IMYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIIOJNB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy TMpeACTaBICHUS
uH(popMaluu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

WCIIONIb30BaTh HAyYHBIM $3bIK B KauecTBE CpeACTBa Npu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmynbl,  abOpeBUATYpHI,
HOMEHKJIATYypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOl TeMbl B XOJ€ AUaora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WU, (HOPMYJIUPOBATh CBOM MPEMJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOHN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBHOU E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM padoThl IO
MCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealnu3alui y4eOHOro MPOeKTa U
(opMyIMpPOBATH BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAHMSI TTO3UIINI B X0J1€ 0OCYXICHUSI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNu W 3aJaud, KOHTPOJIMPOBAaTH M MO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBAaTEeNIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCOO MX pelIeHHs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEHM  JESTENIbBHOCTHU HAa  OCHOBE
caMOaHaJIh3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

11 KJIACC
[IpenmeTtHbie pe3ynbTaThl OCBOEHUS Kypca «OO0I111ast 1 HeopraHuyeckask XuMUsD)
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEACTABICHUN: O XUMHYECKOH COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W  KYJbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKUX
3a71a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 370pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS (XMMUYECKUH AJIEMEHT, aTOM, W30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKHUCIECHUS, XUMUYECKas
CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIIINYECKAs
pPELIETKA, TUIIBI XMMUYECKUX PEAKLIUM, pACTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI,



ANEKTPOJIMTUYECKAST UCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMsI MACChl BEILECTB, 3aKOH COXPAaHEHHMS M IIPEBPALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK
XUMHH, MHUPOBO33PECHUYECKHE 3HAHMSA, JIEXKaAllMe B OCHOBE IOHUMAaHHUS
OPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SABICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATEIHbHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTEPHBIC MPU3HAKU MOHITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIS
cocTaBieHUs] (OpMyJ BEUIECTB W YPAaBHEHUH XHMMHYECKUX PpEaKIIHil,
cucrtematuyeckyto HomeHkinatypy (IUPAC) wu TtpuBHasnbHble Ha3BaHHS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKUciblid ra3, aMMuUak,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTh, IUThEBAS COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OINpPEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THUN KPUCTAUIMYECKOW PpEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAsi, HOHHASI, METAIUIMYECKAs ), XapaKTep Cpeabl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yYMEHUMI yCTaHaBJIMBATh MPUHAIIIEAKHOCTb
HEOPraHMYECKUX BELIECTB MO MX COCTaBY K ONpPENEIEHHOMY KIAcCy/TpyIlne
COEIMHEHHI (TPOCThIE€ BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI NEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOLIYIO,
OOBACHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTEpPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
xuMuueckux snementoB JI. M. MenneneeBa, uCnonb3ys MOHATUS «S-, p-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHMMHYECKMX DJJIEMEHTOB M HUX
COCMHEHUN 10 Nepuoaam U rpynnaMm llepuoanyeckon cUCTeMbl XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OILKE
XUMHAYECKHUE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYILIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKY HEOPTaHWUYECKUMHU
BEILIECTBAMH C MMOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTH YMEHUA KIaCCU(PUIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCTY U COCTABY PEarupyloluX BEIIECTB, TEMJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHHS 2JIEMEHTOB, 0OPAaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABIISITH YPABHEHUS PEAKIIMI pa3IMuHbIX
TUIIOB, TOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIMi HOHHOro OOMeHa,
YUHTBIBAsA YCIOBUSL, IPU KOTOPBIX 3TU PEAKLUN UAYT 1O KOHIIA,

C()OPMUPOBAHHOCTb YMEHHUM MPOBOAUTH PEAKLUH, IOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB PAa3JIMUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh



ONBITHBIM ~ NYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUU pACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO
OaylaHca ITUX peaKIuii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON PEaKIMu OT pa3IndHbIX (DAKTOPOB; XapakTep CMEIICHUSI
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/IEUCTBUS (IPUHIIUI
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUYECKHUE MPOLIECCHI,
JeKallle B OCHOBE MPOMBIIUIEHHOTO MMOJTYY€HUsI CEPHOM KUCIOThI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT0O IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUNM MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MAcCOBas 10JIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ia30B
IpyM XUMHYECKHX PEaKUUsX, Macchl BellecTBa WM OO0bEMa Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WIH O00bEMY OIHOTO W3
YYacTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOrO 3(deKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILCHHS U COXPAHEHUS SHEPTHH;

c(OPMUPOBAHHOCTh ~ YMEHHMH  COOJIIOAaTh  MpaBuia  IOJb30BaHUA
XUMHUYECKON MOCyAOol M Ja0OpaTOPHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpallleHHsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMH IO BBITOJIHEHUIO
Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUU IUIAHUPOBATh M BBINOJIHATH XUMUYECKUI
AKCIIEPUMEHT (Pa3I0kKEeHUE NEPOKCUAA BOJOPOa B IPUCYTCTBUM KaTaJIU3aTopa,
OnpeaeneHre CcpeAbl PacTBOPOB BELIECTB C IMOMOUIBI0 YHUBEPCAIBHOIO
WHJIUKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peaKklMK, peakiud HMOHHOro OOMEHa, KAYeCTBEHHbIE peakuuu Ha cyibdar-,
kapOoHaT- ©W  XJIOPUI-aHUOHBI, HAa  KAaTUOH  AaMMOHHUSA,  PCIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemaM «Meramibe»y u  «Hemeramis») B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHuH C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (OpME 3alMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKU aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIUIo, MOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIUK, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
1eJecoo0pa3Horo TMOBEICHUS B OBITY U pr)10130171 ACSTEIBHOCTA B LEJIX
COXPaHEHHsl CBOETO 3[0POBbsi U OKPYIKAIOIICH MPUPOJHON CPEIBI, OCO3HABATH
OTMaCHOCTh BO3JICUCTBUS Ha >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BEIIECTB,
noHumasi cmbica nokazatens I[IJIK, moscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEJOTBpAICHUST UX BPEIHOTO BO3JEHCTBUS Ha OPTraHU3M
YeJI0BEKa,;

JUTst O0Y4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIICTIBIX U CIAOOBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX bopmy.
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19- Cxopoctb peakiiuu. OOpaTUMBbIC PEAKIIHH. 16.11 https://m.edsoo.ru/1677f4b
20 XHUMHYECKOE PAaBHOBECHE 19.11 e

[TpakTrueckas padorta Ne 1. «Bnusiaue

https://m.edsoo.ru/e6327ff

21 pa3IuUYHbIX (PAKTOPOB HA CKOPOCTH 23.11 )

XUMUYECKON PEAKLIAN» B

DIIEKTPOTUTHYECKAs JUCCOIHAITHSI.
22- P g Ha 26.11 https://m.edsoo.ru/3234384
. [Tonsitue o BomopoaHoM nokaszarene (pH) 30.11 .

pactBopa. Peakniuu nonHoro oOMeHa. ' -
o4 I'unponns opraHu4ecKux u 03.12 https://m.edsoo.ru/3234384

HEOPTraHUYECKUX BELIECTB ' a
25- OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE 07.12 https://m.edsoo.ru/d19df51
26 pEaKInHm. 10.12 3
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[TonsiTHE 00 2MIEKTPOIIU3E PaCIIaBOB U

https://m.edsoo.ru/d19df51

27 . 14.12

pacTBOPOB COJIEH 3
)3 KoHnTtposbHas paboTta mo pasaeny 17.12 https://m.edsoo.ru/42a9681

«Teopernueckre OCHOBBI XUMUM» ' d

MerTamisl, uX IOJI0KEHHE B

[Tepuoauueckoil cucteMe XUMUYECKUX
29- 21.12 https://m.edsoo.ru/3a6bf2a
30 sneMeHToB . 1. Menaeneera u 24.12 9

0COOEHHOCTH CTpOoeHHUs aToMOB. O01IHe ' B

¢uznyeckue cBOMCTBa METAINIOB
31- CruiaBbl METaJLIOB. DJIEKTPOXUMUYECKUN 28.12 https://m.edsoo.ru/9cb465a
32 PAIl HANPSHDKEHUH METAILJIOB 11.01 c

XUMHYECKHE CBOMCTBA BaKHCHIIINX
33- . . . 14.01 https://m.edsoo.ru/4e8bcof
34 METaJUIOB (HATPHH, KW, KaIbIUH, 18.01 d

MarHui, aJIIOMUHUN) U UX COSAMHEHUHN ' -
35- XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX 21.01 https://m.eds00.1ru/2393964
36 COE€IUHEHUI 25.01 e
37- XuMHYecKHe CBOMCTBA IIMHKA, JKejie3a U 28.01 https://m.edsoo.ru/2e¢9896¢
38 X COCIUHECHUN 01.02 a

[IpakTuueckas padbora Ne 2. "Pemienue

https://m.edsoo.ru/41538b9

39 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 04.02 4

«MeTtamiei»" -

HemeTamiel, X mooKeHue B

[Tepunonnueckoi cucTeMe XUMHUYECKUX
40- 08.02 https://m.edsoo.ru/d14bd5a
41 snemenToB JI. . MenaeneeBa u 11.02 p

0COOEHHOCTH CTPOEHHUS aTOMOB
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du3nyeckrue CBOMCTBa HEMETAILIIOB.

42- 15.02 https://m.edsoo.ru/41a85f4
43 AmuioTponusi HEMETaUIOB (Ha IpUMepe 18.02 ¢
KHCJIOPO/JIa, Cepbl, hocdopa u yriepoia) ' -
44 XUMHYECKUE CBOWCTBA raJIOT€HOB U UX 20.02 https://m.edsoo.ru/e6735ca
COCIMHEHU N ' 4
45 XI/IMI/I‘ICCKI/{C CBOWCTBA CEPHI U €€ 25.02 https://m.edsoo.ru/e6735ca
COEUHEHUN 4
46 XHUMHYECKUE CBOICTBA a30Ta U €ro 01.03 https://m.edsoo.ru/e359a2e
COCIMHCHU I ' b
47 XuMudeckue cBoiictBa docdopa u ero 04.03 https://m.edsoo.ru/e359a2¢
COEeIUHEHUH ) b
48 XUMHUYECKUE CBOWCTBA yTIIEpOAa M €ro 11.03 https://m.edsoo.ru/ef3a568
COeIUHEHUH ) 7
49 XUMHUYECKUE CBOMCTBA KPEMHUS U €T0 15.03 https://m.edsoo.ru/ef3a568
COEIMHEHUH ' 7
50- [IprMeHeHne BaXKHEUIIINX HEMETAIIOB U 18.03 https://m.edsoo.ru/e232a91
51 WX COeAUHEHUN 22.03 1
52- 0O0001eHne U CUCTEMAaTU3ALNS 3HAHUI 110 25.03 https://m.edsoo.ru/539f71b
53 Teme «HemeTammer». 05.04 8
54- Beluncrienus no ypaBHEHUAM XUMHUYECKUX 08.04 https://m.edsoo.ru/539f71b
95 peaKIuii 1 TEePMOXUMUYECKHUE PACUETHI 12.04 8
[Tpaktuyeckas padora Ne 3. «Perenune
https://m.edsoo.ru/d93381a
56 OKCIEPUMEHTANIBHBIX 3a4a4 I10 TEME 15.04 5
"Hemeranisi"» B
57 Konrponbnas padora no remam 19.04 https://m.edsoo.ru/842abce

«Metamey 1 «HemeTamisn)

9
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Heopranuueckue u opranuueckue

https://m.edsoo.ru/d9ddcc?

58 1 22.04
KHCITOTHI. 6
59 Heoprannueckue u opranundeckue ’ 26.04 https://m.edsoo.ru/d9ddcc7
OCHOBaHUA 6
60 AmMdoTepHbIe HEOPraHUYECKUE U 1 29.04 https://m.edsoo.ru/9c4d7af
OpraHUYECKUE COCANHEHUS. ' 9
61 I'enernueckas CBsI3b HEOPTAHUYECKHUX U 1 06.05 https://m.edsoo.ru/9c4d7af
OpraHUYECKUX BELIECTB ' 9
Ponb xumun B obecieuenuun
62 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 ! 13.05 https://m.eds00.ru/9173971
IHIIEBOI GE30IIaCHOCTH, PA3BUTHH ' d
MEJIULUHBI
[IpencraBienus 00 OOIMMX HAYYHBIX
https://m.edsoo.ru/bcal6d6
63 IIPUHIMIIAX [IPOMBIIUICHHOTO ITOJyYEHUs | 17.05 ¢
BOKHEHIINX BEILIECTB -
https://m.edsoo.ru/7ccc2b2
64 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB 1 20.05 ) DS.AHMLECS00. T FEEE
https://m. : 2
65 XHUMHA U 300pOBbE YEIIOBEKA 1 24.05 attps //m.eds00.ru/e992867
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOTPAMME
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11 KITACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI
CpeHero o61ero odpazoBaHus

1

TeopeTnueckne OCHOBbI XUMUHU

1.1

Brnanenue cucreMoil XMMMUYECKMX 3HAHUM, KOTOpAsk BKJIIOUAET: OCHOBOIIOJIATAIOIIUE MMOHITUS (XMMUUYECKUI
3JIEMEHT, aTOM, JIEKTPOHHAsl 000JI0YKa aToMa, §-, p-, d-ANEKTPOHHBIE OPOUTANIN aTOMOB, MOH, MOJIEKYIIA,
BAJICHTHOCTD, J2JICKTPOOTPULATCIBHOCTD, CTCIICHb OKHUCIICHUA, XUMHUYCCKasd CBsA3b, MOJIb, MOJIApHAsA Macca,
MOJISIPHBIM ~ 00BEM, KpHUCTANIMYeCKas peII€TKa, THUIBI XMMHUYECKUX peakuud  (OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M 3HIOTEPMUYECKHE, PEAKLMU HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JIEKTPOJIUTHUECKAsT TUCCOLUALINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peaKiuy, XUMHYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TCOPHUS SJICKTPOIUTHUECKON JIUCCOLMAINH,
[lepuonnuecknii 3akoH [I.MI. MenneneeBa, 3akOH COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI
A3bIK XUMHH, (DAKTOJIOTUYECKHE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJIyYeHUH U O€30I1aCHOM HCIIOJIb30BaHUU
BayKHEHIITHX HCOPraHNM4YCCKUX BCIICCTB B 6I)ITy u HpaKTHq€CKOﬁ JCATCIIBHOCTHU YE€JIOBEKA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/II\/’I BBIABJIITE XApPAKTCPHBIC TPHU3HAKU W B3aUMOCBA3b HU3YYCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIHE IMOHATHA ITPU OIMMCAHNUU CTPOCHUSA U CBONCTB HCOPTaHNYCCKUX BCIUICCTB U
ux npeBpameHI/Iﬁ; BBISIBJISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUN C HOHATHSIMH U NpEACTAaBICHUAMU APYTUX
CCTCCTBCHHOHAYYHbBIX IPCIMCTOB

1.3

BnageHue OCHOBHBIMM METO/JaMM HAy4YHOTO MO3HAHUS BEUIECTB MU XMMHYECKHUX SIBJICHHM (HaOmoJeHue,
M3MEpEeHHe, IKCIIEPUMEHT, MOJIETMPOBAHHE)

1.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OMPCACIIAThL BAJICHTHOCTDL U CTCIICHL OKHCIICHHUA XUMHUUYCCKHUX DJICMCHTOB B
COCAMHCHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKON CBS3HU (KOB&J’ICHTHa}I, HOHHAas, METAalIM4YCCKasd,
BOJIOpOI[HaSI) B COCIAMHCHHAX, THII KpHCTaHHHQCCKOﬁ pCI_I_IéTKI/I KOHKPCTHOT'O BCIICCTBA (aTOMHaSI,




MOJICKYJIAApHAs, MOHHAs, MeTaJ'IJ'II/ILIeCKaH)

1.5

ChopMupoBaHHOCTH YMEHHMI ONpEAETATh XapakTep Cpeasl B BOJHBIX PACTBOpaX HEOPTaHUYECKUX
COEeIMHEHUI

1.6

CdopmMupoBaHHOCTb YMEHUS KJIACCUPHUIMPOBATH XUMUYECKUE PEAKIIUH IO PA3IMYHbIM IpU3HAKAM (YUCITY
U COCTaBy pPEarupyroLIMX BELIECTB, TEIIOBOMY 3 (EeKTy peakinH, WU3MEHEHHUIO CTEleHEH OKHCIICHUs
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIMH, YYaCTUIO KaTaJIn3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHIA COCTABIIATH YPAaBHEHUS PEAKIIUN PA3TUIHBIX THIIOB, ITOJIHBIC M COKPAIIEHHBIE
YpaBHEHHUs peakuii HOHHOr0 OOMEHA, yUUThIBasl YCIOBHUS, IPU KOTOPBIX 3TH PEakMy UAYT 10 KOHLA

1.8

C(bOpMI/IpOBaHHOCTB y'MeHI/Iﬁ IpOBOAUTL PCAKIHMH, IMOATBCPIKAAOIINC Ka4yeCTBEHHBIM COCTaB Pa3JIMIHBIX
HCOPraHMYCCKUX BCHICCTB, PACIIO3HABATb OIIBITHBIM HYTéM HOHBI, IPUCYTCTBYIOIINUEC B BOAHBIX paCTBOpax
HCOPraHMYCCKUX BCUICCTB

1.9

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ PacCKpbiBaTb CYHIHOCTH OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O 0ajaHca 3THUX peaKuHﬁ

1.10

ChopMupoBaHHOCTH YMEHUH OOBACHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIHH OT Pa3IHYHBIX
(dakTopoB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSCHATh XapaKTep CMEIIEHUS] XUMHUUECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3neiicreus (npunimn Jle Hatense)

O6ma;1 1 HCOPraHUYCCKasA XUMUA

2.1

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cwmbica llepuoanueckoro 3akona J[.M. MengeneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIILYI0, OOBbSICHUTEIHHYIO U TPOTHOCTHYECKYIO (DYHKIIUN

2.2

CdopmMupoBaHHOCTb YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—
4 nepuonoB Ilepuoanueckoit cuctembl XumMudeckux 3yeMeHToB [[.M. MeHnneneeBa, UCNOIb3ys TOHATHS «S-
, D-, d-2TEKTPOHHBIE OPOUTAINY», «IHEPreTHUUECKHE YpPOBHH», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHX IJIEMEHTOB W MX COECIMHEHMH IO IepuoaaMm u rpymnmnam Ilepuonnueckoi cuctemsl
xumudeckux 3yemMenToB /.M. Mengeneesa

2.3

ChopMHpPOBAaHHOCT,  yMEHUW  XapakTepw3oBaTh  (OMHCHIBATH) OOIIME  XHUMHYECKHE  CBOWCTBA




HCOPTraHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB, IIOATBEPXKAATh CYHICCTBOBAHUNE TEHETUYECKOM CBS3U
MCXKAY HCOPraHM4CCKUMHU BEMIECTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKHX pCaKHHfI

24

ChopMupoBaHHOCTh YMEHHI yCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKHX BEIIECTB IO UX COCTaBy K
onpeAenéHHOMY Kilaccy (IpymIe) COeIMHEHUH (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbl, OKCHJBbI,
OCHOBAHMS, KUCJIOTHI, aM(OTEpHbIE THIPOKCUIBI, COITH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (OPMYJT BEILIECTB
U ypaBHEHHMI XMMHUYECKUX peakiuii, cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuanmbHbie
HA3BaHMsI OTAENBHBIX HEOPTaHWYECKUX BelIeCTB (YrapHbI ras, YyrJIeKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTb, HETalIEHas U3BECTh, IUTHEBAS COJIA, MUPUT U JIPYTHE)

2.6

ChopMUpOBaHHOCTh yMECHHI  XapaKTepu3oBaTh  (ONMHCHIBATh) OOIMIME XWMHYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMUYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAHHE TE€HETHMUYECKOW CBSI3H
MEXy HEOPTaHUYECKIUMHU BEIIECTBAMHU C TTOMOIIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.7

CdopMUpoOBaHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XMUMHYECKUH OSKCIEPUMEHT (pa3lioKeHue
MEepOKCHIa BOAOPOa B MPUCYTCTBUU KaTaau3aTopa, ONpeAesieHUE CPeIbl pACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO WHIUKATOpa, BIHUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOM pEaKIu,
peaKIuu HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEAKINH Ha Cyb(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHHSI, pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMaM «MeTtamib» u «HemeTanis») B COOTBETCTBHH C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpU OOpallleHWH C BEIIeCTBAMU U JIa0OpaTOPHBIM O00OPYOBaHHEM;
MPEJICTaBIATh PEe3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hOpMe 3aMuCH ypaBHEHHUH COOTBETCTBYIOIINX
peaxiuit 1 GOpMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YyJIbTaTOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'II-OI[8.TL IpaBHjia IIOJIb30BAHUA XUMHYECKON HOCy,Z[Oﬁ u J'Ia60paT0pHBIM
060py,Z[OBaHI/IeM, a TaKXXC IIpaBuUJIa 06pameHI/151 C BCIIECTBAMU B COOTBECTCTBUH C HUHCTPYKOUAMU II0O
BBITTIOJTHCHHTIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMHpPOBAaHHOCT, YMEHUW  XapakTEepU30BaTh XHWMHYECKHE TIPOIECCHI, JIeKAllie B  OCHOBE
MIPOMBINIUICHHOTO TTOJIYYSHHST CEPHOM KHCIIOTHI, aMMHUaKa, a Takke cPOPMUPOBAHHOCTH MPEACTABICHUIN 00
00IMX HAYYHBIX MPUHIIUAIIAX U IKOJOTHIECKUX MPOOJIeMax XUMHUIECKOTO TTPOU3BOCTBA

XUMHS U KU3Hb. PacyéTel




3.1

CdopMupoBaHHOCTH MPEACTABICHUN 0 XMMHUYECKOM COCTaBISIONIEH €CTECTBEHHOHAYUYHON KapTHHBI MUPAa,
pOJIM XMMUU B MO3HAHUU SIBJICHUHM NMPUPOIbI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JINYHOCTH, €€
(GYHKIIMOHATIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MJisi pELIEeHUS NPaKTHYECKUX 3a7ad U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

3.2

ChopMupoBaHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XMUMUYECKYI0 MH(POPMALUIO, MOIYYaeMyl0 W3
pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAILMH, CETh VIHTEpHET U Apyrue)

33

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'IIOI[3TL IIpaBujia 5KOJOIrH4YCCKH uenecoo6pa3Horo IIOBCACHUA B 6BITy u
pr,HOBOﬁ ACATCIIbHOCTU B LCIIAX COXPAHCHHA CBOCTO 310POBbS U Oprxcanmeﬁ l'IpPIpOI[HOﬁ CpCabl

34

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KUBBIE OPraHU3MbI ONpPEAEIEHHBIX BELIECTB, MOHUMAs CMBICI
nokazarens [1JIK, moscHAT Ha mpuMepax CHoOcoObl YMEHBIIEHHS W MPEJOTBPALICHHS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

3.5

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ IIpOBOANTL BbIYUCICHHUA C HCIIOJIB30BAHHCM IIOHATHA «MaACCOBass OOJIA
BCIICCTBA B pacCTBOPECH, 00BEMHBIX OTHOIIECHHUH ra3oB IIpu XUMHWYCCKHUX pCaKIUAX, MAaCChl BCIICCTBA HIIN
00BEMa ra3oB IIO HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCC HIIN O6’LéMy OOHOI'oO M3 y4YaCTBYHOIIUX B
pCaknun BCEHIECTB, TCIJIOBOTO Bq)(I)CKTa pC€akiuu Ha OCHOBC 3aKOHOB COXPAaHCHHUSA MACChl BCUICCTB,
MNPEBpaAlICHUA U COXPAaHCHU SHECPTHUU










