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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM craHaapre COO, c yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoit
Qdenepany, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX ITONOKEHUM «CTparernu pa3BuUTUsA BOCIHTaHUA B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu o0y4eHHUsl, BOCIIUTAHUS U Pa3BUTHSA 00ydarOUUXCsl CPEACTBaMU
yueOHoro npeamMera «Xumusi» A 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHenTyainbHbie TnonokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJIeH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPEOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOW OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLIMM JTAaloOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YelloBeKa, a TaKKe DOSKOJOTMYEeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0POBBIO M TOpUpOAHON cpene. Peamusyercs xumuueckoe o0OpazoBaHUE
00yyJaroIMXcsi Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeACTBAMU y4eOHOTO
npeaMera «XuUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOrO OIpEENeHbl B
OporpaMme MO0 XHMHUHM C YYETOM cHelU(PUKH HAyKHM XHUMHH, €€ 3HAYeHUs B
MO3HAHUM TIPUPOABl U B MaTepUalIbHOM >KU3HM OOIIECTBA, a TaKKe C Y4ETOM
oOmMX 1enedl W NPUHIUIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyr poJib B
COBPEMEHHOW LUBWIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE PAIlMOHATIBLHOIO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl M YEJOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEILIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3U MEXKITY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMeHHass XHUMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAamNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBMM € OOHMMMM IEMSIMA U TPUHIUIAMH CPEJHETr0 OOIIEero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0O MM JUisi  BbIpaOOTKA  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B KU3Hb COLUYMa, MPOJAOJIKEHUS
00pa30BaHUs B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu TpeaMeTra «XUMHs» SBISIOTCA 0a30BbIE  KYypChl —
«Oprannueckass xumus» U «OOIasT U HeEOpraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIIOUEHHEM 3HAHUW U3 OOIIEH XUMHH) U
OpraHn4YecKor Xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTa 00€CIeunBAET BO3MOXHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuveckas XuMus» cPopMupoBaHa B MPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K HW3YyUYCHHUI0 Y4YeOHOro wmartepuaia U O00yCJIOBJICHA
HUCTOPUYECKHM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMU  HA  ONPEIETEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XWUMHUH BEIECTBA
paccMaTpUBAIOTCS. Ha YPOBHE KJIACCUYECKOW TEOpPHH CTPOCHUS OPraHMYECKHUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXUMHMYECKHX U AJIEKTPOHHBIX
MpEACTABICHU O cTpoeHun BemiecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB JO CIOXHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHWN. B Kypce OpraHM4eckom XHWMHUH IMOJYy4arOT Pa3BUTHE
chOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKOMN peaKkIuu.

[Tox HOBBIM yriioM 3peHus B mpeaMere «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCs W3YyUYCHHBIH HAa YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
TEOPETUYECKH Matepuan U (HaKTOJOTUYECKHE CBEICHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYarouuMcsl MPeJOoCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK011IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWMM O Ba)XKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKXKE O XUMHUYECKUX DPEaKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 m 11 xkmaccos
AJIEeMEHTaMHU COJICP)KAHMS, HMMEIOUMMHU KYJbTYPOJOTHMUECKUI U TMPHUKIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHMIO B3aUMOCBSI3U XHUMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPaKTUYECKOU
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXXEHHUS K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUU XUMHH, TTOMOTaIoT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMUMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIUBATh HMHQPOPMAIUIO U
NPUMEHATh €€ [IJIsi TIOMOJHEHUs 3HAHWUM, PpEIICHUS WHTEUICKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4. B 1emom conepxanue yd4eOHOro
npeamMera «XUMHSD)» ~ JTaHHOTO  YPOBHS ~ M3Y4YEHUS  OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIs MMOHUMAaHUS
dbunocopckux uaeH, TakMx Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCcCKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUH MYTEM OHKCHEPUMEHTAa W
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMU (akTaMu ¥ TEOPETHUYECKHUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU YKOJOTUUECKHUX MpooOieM, a
TaKkke MpodsIeM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUS U COLMAM3alUU
oOydJaronuxcsi MPUHATBIE TPOrPAaMMON MO XMMHHM TOAXOAbl K OMNpPEIeTICHUI0
colepKaHUsi M TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaroT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, UMEIMUX 0a30BO€ 3HAYCHHE IS
Pa3IMYHBIX BUJOB JICATEIBHOCTH: PpEIICHUS Mpo0JjeM, TMOHWCKa, aHajau3a |
00paboTku nHpopMaIK, HEOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U UCCJEAOBATEIbCKOM IEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus, MPU ONPEICTICHUN
COJICPKATEIIbHOW XapaKTEpPUCTUKHU Il HW3y4eHUs TMpeaMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NESTEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOIMYECKOW TOYKH 3pPEHUs TaKOW MOAXOJA K ONPENEICHHIO Ielell H3ydeHUs
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoriacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU H3YyYEHHsS NpeIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIEH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEeaKIuid, HEOOXONUWMBIX HJs MPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEUIECTB M XHWMHUYECKHUX SIBJIICHH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO0 3KCHEPUMEHTa, COOJIIOIEHUEM  IpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atuMm, conepkaTelibHasi XapaKTepUCTUKA LIeJIeH U 3a/1ay U3y4CHUS
peIMeTa B IPOrpaMme 10 XMMHHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMHU B CHUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
MpEenoJlaBaHu  XUMHM B  OOJbIIEH CTeNeHW OTHAETCAs  MNPEANOYTEeHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp:KaHHUsl OO0y4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeNbHOM OpraHW3aluy, BIAACIOUIETO HE
HAOOpOM 3HAHUN, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOI'O INOJIyYEHMs 3HAHUI W NPUMEHEHMS WX B PEANbHOW >KU3HU
JUTSL pEICHUS] TIPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanranusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(GopMuUpOBaHHE  WHTEIUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU U MX
IIPUMEHEHUEM;

dopMupoBaHue y OOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), KMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs pa3JIMYHBIX BHUOB
JEeSATEIbHOCTU: pElIeHHs MpoOieM, MOMCcKa, aHaiau3a U 00paboTKu MHGOpMALIHH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
Ba&XHOE MECTO B TIO3HAHWM XUMHUHM, a TaKXke JUII OLUEHKUM C IO3HULHH
HKOJIOTMYECKON 0e30MacHOCTH XapakTepa BIMSHHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CpEny;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOATENLHO TPUOOPETaTh HOBBIE
3HAHUS [0 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJI TOUCKA U aHalih3a yuyeOHOU u
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM M MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOydaroumxcs YOeKAEHHOCTU B T'YMaHHCTHUYECKOU
HAINPaBJICHHOCTH XUMHH, €€ BaXHOW POJM B PEHICHUH IIOOAIBHBIX IMPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM IS TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeObHOM miaHe cpeaHero ooOmero oOpa3oBaHUs NpeAMET «XHUMUSI»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemio0).

IIJTAHWUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEI [1O XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJarolmMUMHUCA TIPOrpaMM  CcpeHero oomiero oOpas3oBaHus (JTUYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-mMeTonn4eckoil OCHOBOM  JUist
pa3paboTKu IJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
o0Opa30BaHUs SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIbHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUs NpeaMeTa «XHMHS» Ha YPOBHE CpPEIHErO
oO1ero o0pa3oBaHusl BbIJIEIEHBI CIAEAYIONINE COCTABISIONINE:

OCO3HAHWE OOYYAIOMIMMHUCS POCCUUCKOW TPakKITaHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEIICHUIO;



HAJIMYUEe MOTHBALUU K O0yUYEHHUIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUH JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAJAULIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, NPHUCYLIMMH ILIEJIOCTHOU
CUCTEME XMMHUYECKOTo 00pa3oBaHMs;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pE3yJbTAaThl OCBOCHMs INpeaMera «XUMHUsS» JOCTUTAIOTCA B
€IMHCTBE YYEOHONH U BOCIHUTATEIBHOM JESATENIBHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTIMHU
U HAealaMd POCCHUKMCKOr0 TIpakIaHCKOro OOIecTBa, MPUHATHIMU B OOILECTBE
HOpMaMM U TpaBWIaMd  [OBEJIEHHUSA, CHOCOOCTBYIOLIMMH  IpOLIECCaM
CaMOIIO3HAHUA, CaMOPA3BUTHs M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHHS TNpeaMeTa «XUMHUSD» OTPAXKAIOT
c()OPMHUPOBAHHOCTh OMNbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM AEeSTEIbHOCTU
oOyJaromuxcsl Mo pealn3anuy MPUHITHIX B OOILECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOTr0 BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMPaBUIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN Y4YeOHBIX M MO3HABATEIbHBIX 3aJay, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHThI IPYTUX MpU aHAIK3€ Pa3INYHbIX BUJOB yUeOHOU A TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOIO OTHOUIEHUSI K HWCTOPUYECKOMY MW HAy4YHOMY HAaCIEIUIO
OT€YECTBCHHON XMMUH;

YBOXEHUSI K TPOLECCYy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIrO
OPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JIOCTH)KEHHS HAYKH €CTb pe3yJbTar
JUIATENAbHBIX ~ HAOMIOEHUHM, KPOMOTJMBBIX  SKCIEPUMEHTAIBHBIX  IOHMCKOB,
ITOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M IIO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH W MOCIEAYIOIIEM
aHaJin3e MHPOpMALUKU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUMY;



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallWH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y NIPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBAPHILEH C
MO3ULIMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUH AITUX
MTOCTYTIKOB;

4) hopMHUPOBAHUSI KYJIHTYPbI 310POBbSI:

MOHUMAaHUsl ILIEHHOCTEH 3I0pOoBOro M 0Oe30MacHoro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3HMYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BellecCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTM NpaBWI HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€3011acHOT0 MOBEJEHUS B CUTYalUsIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTM B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JIPYTUX  BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUM [PAKTHYECKUX 3a]ad
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHI pa3IMdHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUI M0 XUMUWU;

YBaXEHUS K TPyAYy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOW NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TPACKTOPUU
oOpasoBanusi, Oymymied mpodeccun U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€IeCO00PAa3HOT0 OTHOILLIEHHUS K MIPUPOAE, KAK UCTOUHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00AJBFHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIBHOM CpEebl;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJb30BAaHUSA JOCTHXKEHUNW XUMHH  JUIS
pelIeHs: BONPOCOB PAIMOHATILHOTO IPUPOIOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JACUCTBUM, MPUHOCAIIMX BpPEd  OKPYKArOLIEH
OPUPOAHON Cpejie, YMEHHSI TPOTrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE
NOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBPAIIATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOTO O3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CHeNU(PUKA XUMUU KaK HayKd, OCO3HaHHMS €€ poJiku B
dbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUM IETOCTHOTO
MPEJCTaBICHUS] 00 OKPYKAIOIeM MUPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOEeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUU Il COBPEMEHHOMU
UMBUJIA3AaIMU: B €€ TYMAaHUCTHUYECKOW HAMNPABICHHOCTH WM BaXHOW pOJIA B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbLHON KYJIbTYpbI, PEIIEHUU TI00ATBHBIX MPoOIeM
YCTOMYHBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOM, MUILEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, 00ECIEYEHUU YCIOBHM
YCIEIIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM >KU3HU KaXJAOro 4YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHHUMAaHHUsS CYLIHOCTH METOAOB
MO3HAHWS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIb30BaTh
MOJIy4aeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000OCHOBAHHbBIC 3aKJIFOUCHUS HA
OCHOBE Hay4dHbIX (DaKTOB M MMEIOIIMXCSI JaHHBIX C MEJNbI0 TMOJTYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCa K MO3HAHUIO U UCCIIEN0BATENBCKON AEATEIBHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 110 XHUMHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX cepax mpodeccruoHambHOM
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI



MeTtanpeameTHble pe3ynbTaThl OCBOCHUS y4e€OHOTO TMpenMera «XuMus» Ha
YPOBHE CpeZHero oouiero 00pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHA  MHUPOBO33PEHUS  OOYUYaOIIUXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) O0LIeHAyYHbIE TOHITHUS, OTPAXKAIOIINe
[IEIOCTHOCTh HAayYHOW KapTUHBI MHpa U crneuupuKy METOAOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHUE,
npoliecc, CUcTeMa, HayuHbId (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCClIeIOBaHNE, HAOII0ACHUE, U3MEPEHHE, SKCIIEPUMEHT U JApPYTHUE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (MTO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obOecrieunBaroIIe dhopMupoBaHue (G yHKITMOHATBHOM
IPaMOTHOCTH M COIMATILHOM KOMIETEHITMN 00y4YaroInXCs;
CIIOCOOHOCTD 00yYaroIMXCcs UCIIOJb30BaTh OCBOEHHBIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeagMeTHbIE pE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAILHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJISTUBHBIMH
JIICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NOo3HaBaTeJIbHBIMH
JeHUCTBUSAMMU:

1) 6a30BbIE JJOrHYECKHE TeHCTBHSA:

CaMOCTOSITeILHO  (hOpMynMpoOBaTh W aKTyaIM3UpOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONpEAEsATh LENU JEATEIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU HX
JTIOCTUAKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEILHOCTH C MIOCTABJICHHBIMU LETIAMU;

HCTIOJIb30BaTh MPU OCBOEHHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBILILICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATHM W YCTAHABIMBATH UX B3aMMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTACNIBbHBIX (DaKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAaHUS HM KPUTEpHH IS KIacCHU(UKAIMA BEIIECTB U
XAMUYECKHUX PEaKIUM;

YCTaHABIIMBAaTh IMPUYUHHO-CICICTBEHHBIE CBA3U MEXKAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, IEIyKTUBHBIC, IO
aQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHATH B MIPOLECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPa30BBIBATh MOCIBHBIC IPEACTABICHUS — XUMHUYECKUM
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUYeckas (opMyia, YypaBHEHHE XUMHUYECKOM
peakIuy — MpU penieHnr y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a/1ad,
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MPUMEHSTh HAa3BaHHBIC MOJICIBHBIC TTPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIIeI0BATEIbCKHE ICHCTBUS:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O TO3HAHUS BELIECTB M XUMHUYECKHX
peakuuii;

dbopMynupoBaTh LM U 331a4U UCCIICIOBAHNS, UCIIOIb30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJIs1 (DPOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS U TMPOBEJICHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOII0OJaTh 3a XOJOM
MpOIIECCa, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHMUYECKOM HCCIeAOBAaTEIbCKOM M MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJOB pEIICHUS MPAKTHUECKUX 3a]ad, MPUMEHEHHUIO Pa3IuYHbBIX
METOJIOB MIO3HAHUSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTHUPOBAThCS B PA3UYHBIX MCTOYHUKAX uHPopManuu (Hay4dHO-
MOMyJIsSIpHAsE JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC MMOCOOUS,
pecypcbl HTEpHeTa), aHaNIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHNUS, KPUTHYECKH OLIEHUBATh eé JIOCTOBEPHOCTb u
HENPOTUBOPEUYUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATh PA3IUYHBbIE METOJbI MPU TOUCKE U
orOope wuH(poOpMannu, HEOOXOAUMOW IJIs BBIOTHEHHS y4YeOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JTNUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  mIpencTaBICHUS
uHdopmaruu (cxembl, rpadyKu, TUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHE);

UCTIONBb30BaTh HAy4YHBIA SI3BIK B KauyecTBE CpeACTBA Mpu paboTe C
XUMUYECKON uH(MOpMAaIMell: MPUMEHATh MEXIpeaMeTHble (pu3nueckue Hu
MaTeMaTUYECKHE) 3HAKKU U CUMBOJIBI, OPMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CPEICTBa
HaTJISTHOCTH.

OBiaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1eCTBHAMM:
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3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOl TeMbl B XOJ€ AHaora u/miu
JIUCKYCCUH,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBaTb CBOM  NPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYIIATh C INPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JEATEIBHOCTH,
IOJIYYEHHBIX CaMOCTOSTEIBHO WIA COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKkTa U (POpMyIHUpPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIENOBAHMM ITyTEM COIIACOBAHUS IO3ULMN B
X0J€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMU.

OBiaieHue YHMBEPCAJIbHBIMH PeryJIaTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO I103HABATEIIbHYIO
NEeATENbHOCTh, OIpeneisas €€ Lelu W 3aJadd, KOHTPOJIMPOBATH M II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH MpEAjaraéMblii aaropuT™M JEHCTBUA NpH
BBIMIOJJHEHUHM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CIMOCOO UX peuleHHs] C Y4YETOM MOJIY4YEHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEU NEATEIIBHOCTH HAa OCHOBE CaMOaHaIu3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XHUMHS»
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHMHYECKOH  COCTaBJISIOINICH
€CTECTBEHHO-HAyYHOU KApTUHBl MHUpPA, POJU XHUMHUU B T[IO3HAHUU SIBJICHUU
npupoAbl, B  (QOPMUPOBAHUM MBIIUICHUS U  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJII PEIICHUS TPAKTUIECKUX 3a1ad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOHON
cpene;

BJIQJICHUE  CHUCTEMOW  XUMHYECKUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKUM JJIEMEHT, aToM, »JJEKTPOHHAs
0001109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, DJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEépHyTas U COKpamiéHHas), MOJIb, MOJISIpHAS
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIM CKelleT, (QYHKIMOHAIbHAS TpyMIa,
paauKai, U30MepUs, U30MEPhbl, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTIECBOIO0PO/IbI,
KHUCIIOPOJ, U a30TCOJAEpXkAIIUe COCAMHEHUS, MOHOMEp, MOJMMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
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opranmveckux BemecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJOrMYECKUE CBEJIEHHWS O CBOMCTBAaX, COCTaBE, MOJYyYECHUH H
0€30MacCHOM HCIIOJIh30BAHUN BaKHEUITUX OPTraHWYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JEATEITHPHOCTH YEIOBCKA,;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBISITh XapaKTEPHBbIC TMPU3HAKU TTOHATHA,
YCTaHABIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS TIPH
OMKCAHUM COCTaBa, CTPOCHUS U MIPEBPAILICHUI OPraHUYECKUX COCTMHECHHUI;

c(hOpPMHPOBAHHOCTh YMEHHM MCIOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BCIIECTB W YPaBHCHWA XWMHUYECKHX  PEaKIIHi,
M3TOTaBIMBATH MOJIEIH MOJICKYJ OPTaHWYECKUX BEIIECTB JJISl WJUTFOCTPAIIMHM HX
XUMUYECKOTO ¥ MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHANICKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEHIECTB IO HUX COCTaBy U CTPOCHHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpyniie COeauHEeHUN (YTJIEBOJOPOJBI, KHCIOPOJ H a30TCOACpIKaIIHe
COCIMHCHMSI, BBICOKOMOJICKYJIIPHBIC COCIWHEHHWS), JaBaTh WM Ha3BaHUS II0
cucremaTrueckoir Homenkinatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIbHBIC
Ha3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, NPOIUJICH, AalleTUIICH,
STUJICHTJUKOMb, TIUIEPUH, (PEHON, (opManbIerull, aneTaibIeTuil, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJICMHOBAsS KMCJIOTA, CTEAPUHOBASI KUCIIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

chOpPMHPOBAHHOCTh, YMEHHSI ONPENCIATh BHUIbI XUMHUYECKONW CBS3U B
OpraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHEIC);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOXKEHHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. ByTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHCHHUS MAaCcChl BEIIECTB;

cOpPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
dusznueckue W XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3InYHBIX
KJIACCOB OPraHWYECKUX BeIIeCTB (METaH, 9TaH, JTWJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunodyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
TJIAIIEpYH, (EHOJI, alleTalbJCTH I, MypaBbUHAs W YKCyCHas KHCJOTHI, TJIIOKO3a,
Kpaxmal, [eJUII0JI03a, aMUHOYKCYCHAsI KMCJIOTA), WJUTFOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXJYy HUMU YPAaBHCHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOTHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TMEPepadbOTKH U
MPaKTUYECKOE PUMEHEHHE MPOAYKTOB IepepadboTKH;
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c(OPMHPOBAHHOCTh YMEHHUA TPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
peakiMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

chOpMHPOBAHHOCTh YMEHHMH BJAJIETh CUCTEMON 3HaHU 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHH NPU W3YYEHHH BEUIECTB U
XUMUYECKUX SBICHUN (HAOIOICHHE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUSA MJI1 TPUHATUS PEUICHUA B
KOHKPETHBIX JKA3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIA MOJIB30BAHUS XUMUYECKOU
MocyIol W J1abopaTOpHBIM OOOpPYJOBAaHMEM, a TaKXKe MpaBuia OOpaIlEHUS C
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMU IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUHN IUJIAHUPOBATh M  BBIMOJHATH XUMHUYECKUN
AKCIEPUMEHT (TIPEBpaIllCHUs] OPTaHUUYECKUX BEILIECTB MPU HArpEeBaHUU, MTOTYUYECHHUE
STUJIEHAa W W3YYEHUE €ro CBOMCTB, KA4YECTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JICHATypalusi OCJIKOB MPU HArpEeBaHHM, IBETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHUM C TMpaBWIaMH TEXHUKH O€30MACHOCTH TIpHU OOpalleHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TNPEICTABIATH PE3YIbTaTh
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucH ypaBHEHHM COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIHPOBAThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HWCTOYHHMKOB (CpelICTBa MacCOBOMU
uHpopmaruu, IHTepHeT U Apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHUW  COOMIOJATh  MpaBuja  IKOJOTUYECKHU
11eJIeCO00pa3HOTO TIOBEICHUSI B OBITY W TPYAOBOM JESITEIHHOCTH B IEJAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MNPUPOIHON CpEeIbl, OCO3HABATh
OMACHOCTh BO3JICHCTBUSI Ha >KUBbBIE OPraHU3MBbI OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS W TPEJOTBpAICHUS HX BPEIHOTO BO3JCUCTBUS HAa OpraHU3M
YEJI0BEKA;

JUIsT 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIENBIX W CIA0OBWISIIMX OOYYaIOIIMXCA: YMEHHE HWCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
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11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHudeckas
XUMHSD» OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJA XMMHUU B II03HAHWUU SBJICHUU
OpUposbl, B (HOPMHPOBAHUM MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLIeHHs] IPAKTUYECKUX 3a]1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHHUHW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUN 3JIEMEHT, aToMm, M30ToI, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(xoBaJIeHTHAas, MOHHAs, METAJJINYECKasi, BOJIOPOAHAS), KPUCTAIIMUECKAs pEeLIETKa,
TUANBl ~XUMHWYECKUX  PEAKUHM, pacTBOpP, JJIEKTPOIUTHI,  HEJIEKTPOJIUTHI,
JJIEKTPOJINTUYECKAs AUCCOLMALUsl, OKUCIUTENb, BOCCTAaHOBUTEINb, CKOPOCTH
XUMUYECKON peakuud, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
JIEKTPOJIMTUYECKON Jaucconanuu, nepuoanyeckur 3akoH /I, M. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUSA W IIPEBpALIEHUsS YHEPIUU
MpU XUMHYECKUX PEaKUUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMUH,
MHUPOBO33PEHUYECKME 3HAHMSA, JIeKAlMe B OCHOBE IOHUMAHUSA INPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKHX SIBJICHHH, (DaKTOJIOrMUeCKHe CBEJEHHUS O CBOMCTBAX,
coCTaBe, MOJIYYEHUH U O€30MMaCHOM HCII0JIb30BAaHUN BaKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN I€ATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMI BBIABISTH XapaKTEpPHbIE MPU3HAKU TMOHATHMA,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HUCIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU
ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XHMUYECKYI0 CHMBOJUKY IS
cocTaBieHus (HOpMyJ BEIIECTB W  YpPaBHEHUH XHMMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BEUIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHakK, TaméHas
W3BECTh, HETAILEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONpPEEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPOJIHASA) B COCIMHEHUSX, TUIl
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BEIIECTBAa (ATOMHAs, MOJEKYJspHas,
MOHHAs, METAJLINYECKAs), XapaKTep CPelbl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIUHECHMH;
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chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAIC)KHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTAaBY K OIpeaeIEHHOMY KJacCy/TpyIime
coeMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI 1 HEMETAJIIbI, OKCH/IbI, OCHOBAHUSI,
KHUCJIOTHI, aM(OTEpHBIE THAPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI TIEPUOAMYECKOT0 3aKoHa /Jl.
N. MenpeneeBa u AEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

chOPMHPOBAHHOCTh yMEHHUH XapaKTEPHU30BaTh AJIICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 23JIeMeHTOB 1-4 miepuonoB Ileprogudeckoi CHCTEMBI
xuMuueckux smemenToB [I. M. MenpgeneeBa, HMCIONb3ys IMOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX AJIEMEHTOB U UX COCAUHECHUU
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 31eMeHTOB Jl. H.
Menpeneena;

chOPMHPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIHE
XMMHUYECKME CBOWCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJTBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKAY HEOPraHMYEeCKUMU
BEILIECTBAMU C ITIOMOILBI YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIMH T10
pPa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIlMM, yYacTUIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABJISATH YPAaBHEHHS PEAKIUM Pa3IMUHBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIMi HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMH UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh yYMEHUM TPOBOAUTH PEAKIUU, MOATBEPKIAOIINE
KaQ4eCTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PAaCIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHUH  PACKPHIBATh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajiaHca
3TUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEeaKIMK OT PA3IUIHBIX (PAaKTOPOB; XapaKTEep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aecTsus (nmpunmuin Jle [latense);

chOpPMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE TPOIIECCHI,
JIe)KAIIME B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BOJICTBA;

16



c(hOPMHPOBAHHOCTh yYMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Tra3oB
IpY XUMHUYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PeaklUu
BEIIECTB, TEIJIOBOro 3(ddexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IIPEBPALIECHUS U COXPAHEHUS JHEPTUU;

c(hOpMHPOBAHHOCTh YMECHHI COOJIIONATH TIpaBUjia MOJIb30BAHUS XUMUYIECKON
nocyZod u JabopaTopHbIM O00OpYyAOBaHMEM, a TakKe MpaBHJia OOpaIlleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKUUSIMH TIO BBINOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIAa BOJOPOAA B MPUCYTCTBUM KaTalu3aropa,
ONPENEIICHUE CpEeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaKklud Ha cyibdar-, kKapOoHAT- U
XJIOPU/-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad IO
TeMam «Metab»y u «HeMmeTtaisibl») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKHU
0€30MacHOCTH IpHU OOpaIlleHNH C BEIECTBAMU U JaO0OPAaTOPHBIM 00OPYJOBaHUEM,
MPENCTaBIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GoOpMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuil u (OpMyIUpoBaTh BBIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUNU KPUTUUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelIcTBa MacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  COONIOJATh  MpaBWjia  DKOJOTUYECKH
LIEJIECOO0PA3HOTr0 MOBEACHHUS B OBITY W TPYAOBOW JESATENBHOCTH B LEIAX
COXpPaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOWIEW NPUPOJHOM Cpeabl, OCO3HABATH
OMACHOCTb BO3/ICHCTBUS HAa KUBbIE OPraHU3MbI OMPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbeic mokazarens [IJIK, mosicHaTs Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NPEAOTBPAILECHUS X BPEAHOTO BO3ICVCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX TMO3HAHMUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIENBIX W CIA0OBWISIIMX OOYYaIONIIMXCA: YMEHHE HWCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpains mis 3anmucu XUMHUYEeCKUX

dbopmy.
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COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHrYecKOi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHsS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpYKTypHBIE (DOPMYITBI
OpraHUYecKUX BeulecTB. l'omonorus, wu3omepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiacCUpUKalMU OpraHndeckux BeuiecTB. HomeHnknarypa
OPraHMYECKUX COCAMHEHHH (CHUCTeMaThyecKkas) M TpUBUAIbHbIC Ha3BaHUS
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB U HMX MPEBPALLCHUN:
O3HAaKOMJIEHHME € OO0pa3laMHd OpPraHMYEeCKUX BEUIECTB W MaTephajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUIO0 OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBjieHue, OOyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpoCTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUIN Psii. DTUIIEH U MPONUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATALWW, OKHUCICHUS W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u MetunOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKHE CBOWCTBA (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKUN Psijl. ALIETUIICH
— TpOCTEHIIMHA TMpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTaLIH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYE€HUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peaxyuu

2AJlI0CEHUPOBARUA U HumpoeaHuﬂ), noay4ernue u npumeHeHue. ToKCUYHOCTH
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apeHoB. ['eHeTmyeckas CBSI3b MEXIy YIVIEBOJAOPOJAMHU, NPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOnOB. I[IpupomHbli ra3 m mnomyTHbIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTH:
IEPEroHKa, KPEKHHI (TEPMUYECKHM, KaTamuTudeckuil), nuponus. [IpomykTsl
nepepaboTKku He(TH, UX NIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HAKOMJIEHHE ¢ 00pa3lamMM IJIaCTMACC, KayuyyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIor€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThl: MOIYYEHHE ATHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnsle 3aaun.

Bbruncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kuciaopoacoaepxamme opranudeckue coeiuHeHUs

[IpenenbHbIE  OJHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
(¢usznyeckue MW XMMUYECKHE CBOMCTBA (pEakIUM C AaKTUBHBIMU METAJUIAMH,
raJIoreHOBOJOPOAaMH, TOpEHHuE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[elicTBHEe MeTaHOa ¥ 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHoroatoMHble  COUPTBHL.  ODTWUJIEHTJIMKOAb M  TJMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTaJllaMH, KaueCTBEHHas PEAaKUus Ha MHOIOAaTOMHbIE cIUpThI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTITUKOJIS.

@DeHOJI: CTPOEHUE MOJIEKYJbl, (PU3NYECKHe M XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue dhenona.

Anpaerunpl U kemoHvl. Dopmanbleruj, aueTalbACTU: CTPOCHHE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb )KHUPOB.
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YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XHUMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmania U
nemunono3sl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUN:
OpOBEJCHUE, HAOIIOJEHUE U OINUCAHUE JIEMOHCTPAILMOHHBIX OIBITOB: T'OPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) u ruapokcunom wmemau(ll), B3aumojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrie 3agaumn.

Boluncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIIMH MO0 M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHuuecKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYeCcKue coeluHeHus. Puznyeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe mmiuHa). buomornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kKak NpUpOIHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. llepBuuHnas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAICHUI:
HaOIIOZICHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OEIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEPUMEHTANIbHBIE METOJIbl M3YYEHUS BEIIECTB W MX MPEBpPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.
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Peanm3annst MEeXIpEeIMETHBIX CBA3EH MPU U3YYEHUU OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE OHSTHSL: SIBJIICHUE, HAYYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpus, aHaJIU3, CUHTE3, KIacCU(PHUKALUs, NEePUOJAUYHOCTb, HAOIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: wMaTepus, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YTIJI€BOABI, KUPBI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOTO ITUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOHPUTypaLisi aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuoanyeckas cucrema XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. Csi3b nepuoanyeckoro 3akona v lleproanyeckoil CHCTEMBI
xuMudeckux a3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX W CJIOXKHBIX BEIIECTB IO TpynmnaM M Tepuojaam.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbI XUMHUUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH W JOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHbHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[Tonatne o aucnepcHbIX cucTtemax. VICTUHHBIE W KOJUIOMAHBIE PacTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4eCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKUX — peakiui B
HEOPraHMYECKONM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SJHEPTUU TPU XUMUUECKUX PEAKIIHX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuiabHbIie U ciialdble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, [IEIIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEBHBIEC PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHHUsS BEIIECTB M WX MPEBPALICHUI:
neMoHcTpanus Tabnun «llepuognyueckas cucteMa XMMUYECKHX dnemeHToB JI. .
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE |
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTaau3aTopa, ONPEICICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATBHOTO HMHAMKATOPA, PEAKIMU HOHHOrO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU pEaAKLIUN.

Pacuérnrie 3agaumn.

PacuéTtel 1O ypaBHEHUAM XUMHYECKUX pEaKuid, B TOM YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IMOHSITUA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilosoxxenne HemerayuioB B Ilepuomudeckont  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha mMpuUMepe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCNUHEHMA  (OKCHJIOB,
KHUCIIOPOCOIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHeHnEe BaXXHENUIINX HEMETAIJIOB U X COCIMHECHUM.
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Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O0mue ¢uzudeckre cBoicTBa MeTauioB. CrijiaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, Kadul, KaJbLIHUM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHMIA.

OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHHe MeTanjaoB B OBITY U
TEXHHMKE.

ODKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUsI BEIIECTB M MX MPEBPALLICHUI:
U3YYEHHUE KOJUICKIMH «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aj7a4, HaOJI0JICHUE W OINKHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBHE THUIIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HAa KATUOHBI METAJLJIOB).

PacuérHsie 3amaum.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
13 BEIIECTB UMEET IPUMECH.

XUMMHS M )KU3HDb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, YHEPreTHUECKON U THIICBOM
0€30MMacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSITHE O Hay4YHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YenoBeK B MHUPE BEIIECTB M MATEPUAIIOB: BAXXHECHIIHUE CTPOUTEIIHLHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIC MAaTE€pUaNIbl, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasnbl U1 3JIEKTPOHUKH, HAHOMATEepHasbl, OPraHUYECKUE U MUHEPAIbHBIE
yao0peHus.

XuMusg WU 3J0pPOBbE YEJIOBEKA: MpaBUjIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30MMacHOr0 HCIIOJIL30BaHUS IIPEHapaToB OBITOBON XUMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzainust  MeXNpeAMETHBIX  CBsSI3ed MpU  M3yYeHUH  OO0med wu
HeOpraHnveckori XxuMuu B 11 Kitacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
oOIUX eCTEeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHITHH, SBISIOIINXCA
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: HAay4YHBIM (pakT, TMmoTe3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TEPUOAUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.
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du3uka: MaTepus, SHEPTHs, Macca, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKHUI YPOBEHB, BEIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, OdKOcuUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUeCcKasi  MNPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3n

eal. TeopeTquCRne OCHOBBI opra}mqeacoifl XUMHUHU

11

[Ipenmer
OPraHUYEeCKOu
xuMmuu. Teopus
CTPOEHUSA
OPraHUYEeCKHUX
COeIMHEHUN A.
M. byrneposa

Htoro no pasaciny

Paznen 2. YrieBonopoabl

2.1

IIpenenbusie
YTIIEBOAOPOABI —
AJIKaHbI

2.2

Henpenenbusie
YTII€BOLOPOBL:
AJIKEHBI,
aJIKaJUeHBI,
AJIKUHBI

2.3

Apomarnueckne
YIJIEBOAOPOABI

2.4

[Ipuponusie
WUCTOYHUKA
YTJIEBOJIOPOIOB 1
uX nepepadoTka

Hroro no pazgeny

13

Paznen 3. Kuciiopoacoaep:kamue opraHuv4eckne coeTuHeHn st

3.1

Cnuptel. ®enon

3

3.2

AJpaerunsl.
KapOonoBsie
KHUCTIOTHI.
CrnoxHbI€ Y(OUPBI
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3.3 VYraeBobl 3 1

Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyeckue coenHeHus!
AMUHBIL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro no pazueny 3

Pa3nes 5. BoicokoMoJieKyJIsIpHbIe COeIMHEHH S

IInmacTMaccsl.
5.1 Kayuyxku. 2

Bosokna

Uroro no pazneny 2

OBLLEE
KOJIMYECTBO YACOB 34 2
I10 [TIPOTPAMME




11 KIIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3feiioB 1 TeM KonTpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcbl
Pa3nen 1. TeopeTnyeckue 0OCHOBbI XMMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [Tepuoanueckas 3
chcTeEMa
XUMHYECKAX
anemenTtoB /1. W.
Menneneena
Crpoenue
BEILIECTBA.
1.2 4
MHuoroo6pasue
BEILIECTB
13 XUMHYECKHE 5 1 1
peakiuun
Uroro o pazneny 13
Pazgen 2. Heopranuyeckasi XumMust
2.1 MerTtayuiel 6 1
2.2 Hewmeraymiet 9 1 1
CBs3b
53 HEOPraHUYeCKUX 5
Y OpPTraHUYECKHUX
BEILIECTB
Hroro no pazgeny 17
Pasznea 3. Xumus ¥ JKU3HL
3.1 XUMHSA U )KU3HD 4
Hroro no pazneny 4
OBIIIEE
KOJIMYECTBO YACOB 34 2 3
110 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

Xumumsi, 10 xmace/ Tabpuensa  O.C., OOmecTBO ¢ OrpaHHYCHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkimonepHoe ob6mectBo «l3marenscTBo
«IIpocsemieHue»

Xumust, 11 xmace/ Tabpuensu  O.C., OOmecTBo ¢ OrpaHUYEHHOU
OoTBeTCTBEHHOCTBhIO «JIPODA»; AkiuoHepHoe ob6mectBo «l3maTenbcTBo

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

O.C.TI'abpuensu, N.I'.OctpoymoB, «O011as XuMus B TeCTax, 3ajiavax,
ynpaxHeHusx. 11 kmace» — M.: [Ipoda, 2023 rox.

O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KonTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
O.C.TI'abpuensh, I'.T".JIsicoBa, A.I".BBenenckas «Xumus 11 knacc:
Hacronbhas kaura juis yaurtens». Yacts 1 — M.: Ipoda, 2019 roxa.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://him.1september.ru Exnnas xomnekius LIOP: IIpeameTHast KOUIEKIIHS
«XUMHUD

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBIN YIeOHHK
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