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AnHOmayua K padboueit npozpamme
y4eOHOro npeamera «Xumus. ba3oBblid ypOBEHbB»

PabGouas mporpamma ydeOHOro mnpeamera «Xumus. ba3oBblii ypOBEHbB)
o0s3aTenbHOM  NpeAMETHOW obsacth  «ECTeCTBEHHO-HAy4HbIE  IPEAMETH»
pazpabdorana B cooTBeTcTBUU ¢ MyHKTOM 32.1 ®T'OC OO0, n.155 ®OIT COO u
peanusyercs 2 roga 10- 11 kmacc.

PabGouas mporpamma pa3paboTaHa Y4YUTEJIEM XHUMHH B COOTBETCTBUU C
[lonoxxenneM o paboyux TporpamMmMax U  OINpEAeNsseT  OpPraHU3aLUIO
0o0pa30BaTeNbHON JEATEIBHOCTH YUYMUTENS B ILIKOJE MO YYEOHOMY IMpEeIMETy
«Xumus. ba3oBblil YpOBEHBY.

Pabouass mporpamma ydeOHOro mnpeamera «XuMus. ba3oBblii YpOBEHBY
aisieTcs yactbio OOII COO onpenensromeii:

- COZIEpKaHUE;

- IUIaHUpYEMbIE€  Pe3yJbTaTbl  (JIMYHOCTHBIE,  METAlpEJAMETHBIE U
MIPEAMETHBIE);

- TEMAaTUYECKOE IJIAHUPOBAHUE C YUETOM paboueil mporpaMmbl BOCIUTAHUS U
BO3MOXKHOCTBIO Hicnionb3oBanus DOP/IIOP.

Pabouass mporpamma paccMOTpeHa Ha 3aceJaHUU METOAMYECKOro 0ObEeIMHEHUS
IIKOJIBI M COTJIACOBaHA 3aMECTUTENIeM IupeKTopa 1o ydeOHou padore ['BOY
«KnuHnoBckas kagerckas mkosna» Komnanneson UprnHoit MuxaiJIOBHOM.
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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHOW MPOrPaMMbl CPEIHEro oOIIero oOpa3zoBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yu€rom KoHuenmuu npenoaaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
Qenepanny, peadu3ylOlMX OCHOBHBIE O00pa30BaTENIbHBIE MPOTPaMMBbl, H
OCHOBHBIX TMOJOXKEHUN «CTpaTerny pa3BUTHS BOCIHTaHUSA B Poccuiickoil
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 0Oy4eHHUsl, BOCIIUTAHUSA U Pa3BUTHA 00y4arOIUMXCsl CPEACTBAMU
yueOHoro npenmMera «Xumus» A 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHIenTyainbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIE/ICH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [OJIy4aeMOoe BBIITYCKHUKAMHU
o011eo0pa3oBaTebHOM OpraHu3aluy, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLIMM JTAaloOM pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOJIbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelloBeKa, a TaKXKe SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO M TOpUpOAHON cpene. Peamusyercs xumuueckoe 00pazoBaHUE
00yyJaromuxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl Cpe/iCTBAMU Y4EOHOTO
npeaMeTa «XUMHs», COACPKAHUE U TOCTPOEHUE KOTOPOIro ONpENEeTeHbl B
mporpaMme Mo XMMHHM C Y4Y€TOM cheuu(puKd HayKd XUMUHU, €€ 3HAYeHUs B
MO3HAHUM TMPHUPOABI U B MATEpUAIbHOW >KM3HU OOIIECTBA, a TaKXkKe C Yy4ETOM
o0ImMX weJel W NPUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo11ero oopasoBanus B Poccutickoit deneparuu.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT 0coOyrk poJib B
COBPEMEHHOM HUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (hopMHpOBaHHE PaIlIOHATIBLHOIO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUpPOABl M YeJIOBEeKa, KOTOopoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M SKM3HU KaXJI0ro wieHa ooOmectBa. CoBpeMeHHas XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HAamlpaBi€HAa Ha pEIICHHE
IJI00ANBbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B coorBercTBUM ¢ OOMMMH UEISIMH U NPUHIMIIAMH CPEIHErO OOIIEero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3YYEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOJMMYI0O UM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEUIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMa, MPOJOJDKEHUS
00pa30BaHUsl B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeaMeTa  «XUMHUSD»  ABISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHWI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHUW NPU U3yYECHUHU
npeaMeTa 00€CIeYnMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB Y TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K HW3YyUYCHHI0 Y4YeOHOro wmarepuaia U O00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTUEM  3HAHMM  HA  ONpPEACIEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHUH BEIECTBA
paccMaTpHUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOpPHHM CTPOCHUS OPTraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  AJIEKTPOHHBIX
MPEACTABICHUM O cTpoeHun BeulecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHMU. B Kypce OpraHM4eckom XHWMUHU IIOJIYy4YarOT Pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIHHBIC
NPEICTABICHUS O XMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpPOBHE OCHOBHOTO 00I1Iero o06pa3oBaHUs
TEOPETUYECKH Matepuadl ©u (PaKTOJIOTHYECKHME CBEICHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeOpraHu4ecKas
XUMUSD» 00yYarouuMcsl MPeJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOHOJOTUYECKHUX IMO3ULIUMI,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH 3TOro 3aKoHA — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaXKHEWINMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKXKE O XUMHUYECKUX DPEAKIMAX, UX CYHHOCTH M
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgononHsercs B kypcax 10 um 11 xnaccos
AJIEMEHTAMHM COJEpKaHMS, HMEIOIIMMU KYJIbTYPOJOTHYECKH W IPHUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHMIO B3aWMOCBSI3U XHUMHUH C
IPYTMMHM HayKamu, pPacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHUYECKOUN
JESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K TIPOIECCY
TBOpUYECTBAa B OOJACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobJsieMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIMBATh UHGOPMAIUIO U
NPUMEHATh €€ [IJIsl TIOMOJHEHUs 3HAHWM, PpEIICHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATEIbCKUX 3a/a4. B 1eoM coaepkanue yaeOHOro
npeamera «XUMHS» ~ JAHHOTO  YPOBHS  M3YYEHHUS OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYaIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsi NMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO H
OpPraHUYecKOT0 MHpa, OOYCIOBJIECHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, TIO3HABAEMOCTh MPUPOJHBIX SBJICHUW MYyTEM OSKCIEPUMEHTA U
pelieHus] TMPOTHUBOPEUYUN MEXIy HOBBIMH (akTaMHM U TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKke Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmuane pemieHus 3agay  BOCHHTAHUS, Pa3BUTHUSA M COLMATIU3AIUU
oOydJaronuxcsi MPUHATHIE TPOrPAaMMOM MO XMMHH TOAXOAbI K OMPEETICHUIO
colepkaHUsi M TOCTPOCHMsI TMpeaMeTa MpeaycMaTpuBaioT (HOpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HMEIOMUX 0a30Bo€ 3HAUEHUE IS
pa3IMUHBIX BUJOB JIESITEIBHOCTH: pEIICHHUs TMpoOJieM, TMOWCKa, aHalIu3a W
00paboTKK uH(poOpMaIKi, HEOOXOIUMBIX JIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU
XUMHUHU.

B mpakTtuke mnpenogaBaHusi XUMHH KaK Ha YypOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPeIeTICHUN
COJICPKATEIIbHOW XapaKTEpPUCTUKHU IeJIel HM3y4eHUs TMpeaMeTa HanpaBJIECHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHHUS TAKOM IMOAXOJ K ONPEACIICHUIO LEJIEH H3YYCHUs
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CornacHO TaHHOW TOYKE 3PEHHUs IJIABHBIMU LEJISAMHU H3Y4YEHMs MpEeaMeTa
«Xumus» Ha 6a3oBom ypoBHE (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAaHUH Kak BaKHEHIIeH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXKaT KIIFOUEBBIE MOHATHUS, (PYHIaMEHTAIIbHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmHpoBaHHUE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX IO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MIOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUU U CIIOCOOOB JI€ATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKaA LeJIed U 3a/1a4 U3y4eHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oouiero odpazoBanus. CeroqHs B
MpPENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHUW OTHAETCA  NPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OOydYeHHs, OpPHEHTHPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3allyy, BIAICIOLIEro HE
HAOOpOM 3HAHUW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTUBHOTO IOJIyYE€HHs 3HAHUN W NMPUMEHEHUS UX B PEaJbHOU >KU3HU
JUTSL peICHUS] TPAKTUYECKUX 3a/1a4.

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

ajanrtanusi o0yJarommxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOydyarolmuxXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs pa3JIMYHBIX BUOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOUCcKa, aHajdu3a U 00paboTKu MHGOpMALINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
Ba&XHOE MECTO B II03HAHMM XHMHHM, a TaKXKe€ JUIsl OLEHKU C  IO3HIMM
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BELIECTB U XUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE I[MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYabHBIX U TBOPYECKUX
CITIOCOOHOCTEM 00YyUaIOIIMXCsI: CIIOCOOHOCTH CaMOCTOSATEIIBHO MPUOOPETAaTh HOBBIE
3HAHUA M0 XMMHUU B COOTBETCTBUU C )KU3HEHHBIMHU IMOTPEOHOCTSIMHU, UCIIOJIH30BATh
COBpPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs1 TIOMCKA M aHallu3a Y4eOHOU U
HayYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJIAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, TNPHU IUIAHUPOBAHUM M TPOBEJACHHUH XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydJarommuxcsi YOSKIEHHOCTH B T'YMaHHCTHYECKOU
HAIIPaBJIICHHOCTH XUMHH, €€ Ba)XXHOW POJIM B PEHICHUU TIOOATBHBIX IPOOIIeM
PaIMOHAIIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOJHOTO PABHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BaHUS TIOJYYEHHBIX 3HAHUM JUIS TMPUHSATHS TPAMOTHBIX PCEIICHUH B
CUTYAaIUsX, CBSI3aHHBIX C XUMHUYCCKUMHU SBJICHUSIMU.

B yuyeOHOM mIaHe cpeaHero ooOmero oOpa3oBaHUs NpeAMET «XHUMUSI»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOM 00yacTn «ECcTecTBEeHHO-HAYUYHBIC
IPEAMETHD.

OO111ee Yncio 4acoB, OTBEIEHHBIX JJIsl U3YyYEHUS XUMUH, HA 0a30BOM YpOBHE
cpeaHero oOmiero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmenmo), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKAHUE OBYUYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMUM

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPHAIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHUYEeCKUX COCTUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BemecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMH (CHUCTeMaThyeckas) U TpUBUAIbHBIE Ha3BaHUSA
BaKHEHIINX MTPEACTABUTENEHN KIACCOB OPraHUYECKHUX BEILECTB.

DKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHME € O0pa3laMH OpPraHMYEeCKUX BEUIECTB W MaTephajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAn. MeraH W 3TaH —
OpocTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, IOIYYCHHUE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpocTeHIline NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THApPATALNM, OKHUCICHUS H
NOJINMEPHU3ALIMH ), ITOJIYYEHUE U IIPUMEHEHHUE.

Ankanuensl: OyraaweH-1,3 u meTwiOyrtaauen-1,3. cTpoeHHe, BaKHEHIIHEC
XUMUYECKUE CBOWCTBA (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTHUECKHUNA psijl. ALIEeTUIICH
— MPOCTEUIINIA TPEeNCTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (QU3NYECKHEe U
XUMUYECKUE CBOMCTBA (pEaKlMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALH,
rOpeHus), NOJy4YEeHHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uauueckue U  XuMuyeckue  Cceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUS), NoyYeHue u npumereHnue. TOKCUIHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMHU, NPUHALICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHMKH YrIeBOAOPOMOB. I[IpupoaHbii ra3 u mMOIyTHBIE
HeTsaHbple Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HEPTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUI, KaTaluTUYeCKHil), nuponus. IIpomyKTel
nepepaboTKku He(TH, UX IPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ IPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH IJIaCTMACC, Kay4YyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpts» u  «Yromp», MOAENUPOBAHUE  MOJEKYJI  YIVIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, IPOBEACHUE NPAKTUUYECKON pabOThI: MOIYYEHUE 3TUJICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHrie 3amaun.

Bbruncnenuss 1o ypaBHEHHMIO XHUMHUYECKOM peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUN).

Kucnopoacoaepaxanue opranniyecKkue coeinHeHHUs

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METAaHON W JTaHON: CTPOECHUE,
(¢usznyeckue MU XHUMUYECKHE CBOMCTBA (pPEakIMU C AaKTUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUue), NpuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METAHOJIAa M ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBHL. OJTWJIEHIJIMKOAbL M  [JIMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHAsl peaklMsi Ha MHOToaTOMHble crnupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauuepruHa U 3TUIICHTJIMKOJIS.

deHon: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
Toxcuunocts (penona. [Ipumenenue denona.

Anpnerunpl U kemoHvl.  DopManblIerui, AaueTaNbAETUI:  CTPOCHHE,
(¢u3znyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KAueCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/esibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKaiim), mojayyeHue U MpuMeHeHue.
CreapuHoOBasi ¥ OJICMHOBAsl KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuble 3¢QuUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buongornyeckas

POJIb )KHUPOB.



YrneBompl:  cocTtaB, kiaccudukamus — yrieBogoB  (MOHO-, Ou- U
noJyiicaxapuibl). ['oko3a — mpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3WyYeckrue U XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
ruapokcuom meau(ll), oxkucieHue amMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHUE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, IPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaKk H30MEpP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojsbie noaumepsl. CTpoeHne Kpaxmania U
nemnono3sl.  dusnmyeckne W XMMUYECKHE CBOMCTBA Kpaxmayia (THApPOIU3,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUN:
OpOBEJCHUE, HAOIIOJEHUE U OINUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcupoM Mmenu(ll)), MHOroaTroMHBIX CIHUPTOB (B3aWMOJCHUCTBHC TJIUIICPHUHA C
ruapokcuom meau(ll)), anpueruoB (OKUCICHUE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapokcunom wmeau(ll), B3aummojmelcTBUEe Kpaxmalia C HOJIOM),
IPOBEACHHUE MTPAKTUUECKON pabOThI: CBOWCTBA PAacTBOpa YKCYCHOW KHUCIIOTHI.

PacuérHrbie 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTA PEAKIMM II0 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHuuecKue COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHHMYecKue coequHeHus. Puszndeckue
UM XMUMHUYECKHE CBOICTBA aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buojorumueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NOpUpOIHBIE BBICOKOMOJEKYIJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAsA W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAJIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IPEBpALICHUI:
HaOJII0JIEHNE U ONMCAaHUE JEMOHCTPAILMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINH OCIIKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIMMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpALICHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanu3arus MeXnpeaMETHBIX CBSI3EH MPU U3YYCHUU OPTaHUYECKOW XUMUU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK W TOHSATUHU, SBISIOMIMXCS CHUCTEMHBIMH JIJISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHSs, aHAM3, CUHTE3, KIAcCCHU(PHUKAIUsA, EPUOAUIHOCTD, HAOIOIEHUE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: wmaTepus, OHEpPrus, macca, aroM, DJJEKTPOH, MOJIEKyJa,
OHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUECKUE BEJTMUMHBI U SAMHUIIBI MX U3MEPCHUSL.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIC BemlecTBa (O€NKH, YrIeBOIbI, >KHUPBI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIMBO,
peCypChl.

TexHonmorus: NHUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO IHUTAHMUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE MpEnapaThl, MaTepHUabl U3
HMCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMUYECKHI 3JeMEeHT. AToM. Sfnpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. DIEKTPOHHASI KOH(PUTYpaAIIHs aTOMOB.

[Tepnonnueckuit 3akoH u [leproanyeckas cucteMa XUMMHAYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepnoamdeckoil cucTeMbl
xumuueckux siemeHtoB . M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWMCTB XHUMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TpyNmaM MU TEpPHOIaM.
3HaYEHHE NEPUOAUYECKOTO 3aKOHA B PAa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJSpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJICHTHOW XHUMHUUYECKOW CBsI3u (OOMEHHBIH U JOHOPHO-
aKkienTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTaBa BeLIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[TonsiTie 0 gucnepcHbIX cuctemax. VICTMHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUM. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETWYeCcKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudpukanuss  XMMHUYECKHX  peakIuid B
HEOPraHMYECKOM M OPraHWYECKON XHMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPAILICHUS SHEPTUHU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTh OT pa3nuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMu4yeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuibHbIe U cliadbie a5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YYE€HUS BELIECTB W UX MPEBPAILICHHI:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMentoB [l. U.
MenneneeBay, U3ydeHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCATBHOTO WHAMUKATOPA, PEAKIMH HOHHOrO0 OOMEHa),
IIPOBEJICHUE TIPAKTUIECKON paboThl «BrnusHue pa3nuuHbix (akTOpoB Ha CKOPOCTh
XUMHUYECKON pEaKIIum.

Pacuérnrble 3amaun.

Pacu€Ttel 10 ypaBHEHMAM XUMHYECKMX pEaKklUd, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUEThl C MCIIOJIB30BAHUEM IOHATUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilosmoxxenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJIJIOTPOINHUS HEMETA/UIOB (Ha mMpuUMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBONCTBA BAKHEHIIMX HEMETA/UIOB (rajlor€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U KX COCIMHEHHM.



Merannel. Ilonoxenne meramnos B llepmoandeckon cucTteMe XHMHYECKHUX
anementoB JI. 1. MennaeneeBa. OCOOEHHOCTH CTPOEHHUSI JEKTPOHHBIX 000JI0UYEK
aToMoB MeTayioB. O01uMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJ HAPSHKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIHUX METAUIOB (HATpPUM, KaduM, KaJblUM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U MX COSTUHCHHIA.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYCHHUS BEHIECTB M HX IPEBpaIlCHUM:
U3YYEHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 0Opa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE U OIUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX ONBITOB (B3aUMOIECHCTBUE TUIPOKCHIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU Ha KATUOHBI METAJLIIOB).

Pacuérnrble 3amaun.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra30B 0 M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS U )KM3Hb

Ponp xuMum B 00ECIEUEHUM SKOJOTHYECKOM, YHEPreTUUECKON U MUILEBOU
0€30IMacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSITHE O Hay4YHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

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

YesioBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXXHEHIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIC MAaTEpUaibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XuMHUs W 300pPOBbE YEJIOBEKA: MpaBWja HCHOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30IMaCHOr0 HCIIOJIb30BaHUS IIpErnapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsSI3ed TpW  HM3yYeHUH OOmed u
HEOpraHn4eckorl XMMHM B 11 Kitacce oCyIlEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHs, aHalnu3, CHHTe3, KIacCH(pUKAIUsI, IEepUOIUIYHOCTh, HaOJIOICHHE,
AKCIIEPUMEHT, MOJEINPOBAHNUE, U3MEPEHHUE, SIBIICHUE.



®dusnka: Marepusi, SHEPTusi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PAJJMOAKTHBHOCTh, MOJICKYJIA, JHEPTETUIECKUN yPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PM3NYECKUE BEIMYMHBI U SIAUHHIIBI HX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kinerka, opraHusM, SKOCHUCTeMa, Ouocdepa, Makpo- U
MHKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MOPOBI, TOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHoMOTUS: XUMHUYECKAsi MPOMBIIUICHHOCTh, METALTYPTHsl, TPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOACTBO, IIHIIEBas
MPOMBIIIIEHHOCTh,  (hapMalmeBTUYecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHUasoB,
AJIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
oOy4aronMMucss MporpaMM CpelHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeAMETHBIM H  TpeAMETHBIM). HaydHo-mMeTomu4Yeckoi OCHOBOW IS
pa3paboTKu TMJIAHUPYEMbIX PE3YyJIbTATOB OCBOEHHUS MPOTPAMM CPETHETO OOIIETo
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOIIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETPHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, TPHUCYIITUMHU TICIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KME MPABOCO3HAHUS YKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH
IIEJTN U CTPOUTD KU3HEHHBIC TIIAHbI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCA B
COVMHCTBE YYCOHOW ¥ BOCIHTATEIBLHON JEATCILHOCTH B COOTBETCTBHUHU C
T'YMaHHUCTHYECKUMH, COIMMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH
U HAeallaMd POCCHUKMCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
00yyJarommxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS TIpeIMeTa «XUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TMPAKTUYECKOW JeATEIHbHOCTU
0oOy4Jaronuxcst Mo peaju3alii MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaIaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIMOPIJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax W TMpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TNPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUIOB YUYEOHOU AESATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY W HAayYHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMS TOTO, YTO JOCTHUKEHHUS HAYKH €CTh Pe3yJIbTat
JUINTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX O3KCHEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJIYYEHUU U MOCIEAYIOLEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHHUs, ’TUYECKOTO IIOBEICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M IMOCTYNKH CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE TMOCIEACTBUN 3TUX
MOCTYTIKOB;

4) popMupOBaHHUS KYJIbTYPbI 3/10POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3I0poBOro M 0Oe30MacHoro oOpaza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

COOMIO/IeHUsT TIpaBUiI O€30MacHOro OOpalleHuss C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAHUsl LEHHOCTUM NpaBWl HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€3011acHOT0 MOBEJEHUS B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKON
JeSATeTbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPUECKOW W  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHIEHUU MPAKTUYECKUX 3ajad
COITMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YUYEHHIO MPOQPECCHI pa3IMdHOro pojaa, B TOM
YHCJIE HA OCHOBE IPUMEHEHHUS NIPEAMETHBIX 3HAHUM 0 XUMUU;

YBaXEHUS K TPyHdy, JIOIAM TpyAa U pe3yJbTaTaM TPYAOBOW JNESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBbHON TPAEKTOPUHU
oOpazoBaHusi, Oyaymied npodeccun M peanu3ali COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS

HKOJIOTUYECKU 1IEJIECO00PA3HOTO OTHOLIEHUS K MPHUPOAE, KAaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHMSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHON M COLMATIBHOM Cpe/bl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHMUS JOCTHXKEHMM XUMUU s
pELIeHUs BOIPOCOB PALIMOHATIBHOTO IPHUPOIOIIOIB30BAHUS;

AKTUBHOTO HEIPUATUS JEUCTBUHM, MPUHOCAIIMX BPEA  OKPYKAOIIEH
MPUPOJHON Cpelle, YMEHUSI MPOTHO3MPOBATh HEOIArONpPHUSATHBIE 3KOJIOTHMYECKHE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U PEIOTBPAIIATh UX;

HAJIM4YHs Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, 3KOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
MPaKTUKE, CIOCOOHOCTM M YMEHUA aKTHUBHO MPOTHUBOCTOATH HWJEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHUs cCleUM(UKH XHMUU KaK HayKH, OCO3HaHUs €€ poiu B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHMHM LEIO0CTHOTO
MPEACTABICHHUS 00 OKpPYXAIOIEM MHUpPE KaK O €AMHCTBE MPUPOIbI U YEIOBEKA, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHWHu MpoOJeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUHU JUIsl COBPEMEHHOM
LMBWIM3AMU: B €€ T'yMaHHCTUYECKOM HAINpPaBJIEHHOCTH W BAXXHOM pPOJU B
CO3J]aHMU HOBOW 0a3bl MaTepUalibHON KYJbTYpPbl, PEIIEHUN TJI00ATBHBIX MpOoOsieM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUUYECKOM, NMUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, O00ECIICUEHUH YCIOBHI
YCHEWIHOTO TpyJda W OSKOJOTHYECKHM KOMMOPTHOM KHU3HU KaKIOrO 4JieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM T'paMOTHOCTHU: TOHHMMAHMS CYIIHOCTH METO/OB
MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIb30BaTh



MoJydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS J1e1aTh 0OOCHOBaHHbIE 3aKJIFOUEHUS Ha
OCHOBE HayuyHbIX (JAaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus npo0yieM B peabHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM ACSATEIBHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBAHHMIO H
caMO00Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iIu4HbIX cepax NpodecCUOHATBHON
NEeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHATHUS, OTPaKAIOUUe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHS, SIBJICHUC,
MPOIIeCC, CUCTEMa, HAYYHBIN (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICAOBAHNE, HAOIIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC Y4eOHBIC NEeWCTBUS (MMO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
I'PaMOTHOCTH M COIMAILHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TI0O3HABATEIBHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HaBaTeJbHBIMH
JeHCTBUAMM:

1) 6a30BbIE JJOTHYECKHE TeCTBHA:

CaMOCTOSITeTbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LIENU JESITEIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSA, COOTHOCUTD PE3YJIbTATHI IEITEILHOCTH C TOCTABJICHHBIMU LEISIMU;

HCTIOJIb30BAaTh MPU OCBOCHUU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA IMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHWS W KPUTEPHH I KIAaCCU(PUKAIMKM BEMIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHUECKUE paCCYXJEHUA (MHAYKTHUBHBIC, JACHYKTUBHBIC, TIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJINYECKUE
(3HaKOBBIC) MOJIEININ, TPEOOPA30BLIBATH MOJICIIbHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HaK (CHMBOJI) OJJIEMEHTa, XHUMHU4YecKas QopMyna, YpaBHEHHE XHMHYECKOU
peaKkiuyu — MpU PEHICHUH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS VISl BBISBIICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKkuui;

dbopMyIMpOBaThH 1EJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHI B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO TUJITAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBAThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHNS,
COCTaBJIATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUUECKOM HCCIENOBATEIbCKOM U MPOEKTHOM
JESITEIbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOAOB PEUICHUS NPaKTUYECKUX 3a4ad, MNPUMEHEHUIO Pa3JIMYHbIX
METOJI0B TO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX wuHPpopManuu (HaAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl uTepHeTa), aHamM3upoBaTh MHPOPMAIIUIO PA3ITHYHBIX BUIOB U (HOpM
npeACTaBIeHuUs, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(bopMyIMpPOBATH 3aNPOCHl U MPUMEHATH PA3IUYHBIE METOJBI MPU TIOUCKE H
oToope wuHMOpPMALIUM, HEOOXOAWMOW IS BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCIHOJIB30BaHUS HWHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BHIOWpAaTh  ONTUMAJIbHYIO  (OpMYy  TMpEACTaBICHUS
uH(popManuu (cxemsl, TpaduKH, JUArpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KA4yeCTBE CPEJCTBA IMpu padoTe ¢
XUMUYECKON uHOpMaIMel: MpPUMEHSATh MEXIpeaMeTHble ((pusuyueckue
MaTeMaTUYECKHE) 3HAKHU U CHMBOJIBI, OPMYIIbI, aOOpeBUATypbl, HOMCHKIIATYPY;

UCIIOJB30BaTh M MPE0oOpa30oBbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HarJIsiTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJTaeMOI TeMbl B XOJI€ AUAJIOTa U/WIIU
JUCKYCCUHM,  BBICKa3blBaThb  HWjaeH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS MPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIlMel pe3ylbTaTOB IO3HABATEIBLHOM JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKOW PabOThI MO HMCCIEJOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro nmpoekTa u (GopMyIUupoBaTh BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYyTEM COTJIACOBAHUS MO3WULIMKA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIIbHYIO
NEATENIbHOCTh, Ompeneiss €€ Melad M 3aJadyd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™m JACHCTBUN mpuU
BBITIOJTHEHWM Y4YeOHBIX U HCCJENOBATENbCKUX 3ajlad, BbIOUpaTh Hauboee
3¢ (PexTUBHBIN €rMOCO0 HMX pEeleHUus C Y4YETOM TMOJYYEHUS HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA Ha OCHOBE CaMOaHAJIN3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHWMHUU B IIO3HAHUH SIBJICHUU



npupoasl, B (GOPMHUPOBAHWM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIHOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM ISl peLIeHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKHX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHUYECKUH DJEMEHT, aToM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (hopMmyna (pa3BEpHyTasi U COKpalléHHas), MOJib, MOJISIpHas
Macca, MOJSIpHBIA O00BEM, YrIepOJaHBIM cKeleT, (QYHKIMOHAlIbHAs Tpymna,
paguKai, U30MepHs, U30MEPhI, TOMOJIOTHYECKHUM PsJl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranuueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXalle B OCHOBE IOHUMAaHHs IPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUA O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILMX OPraHMYECKUX BELIECTB B OBITY H
IPAKTUYECKOHN AESITEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NpU
ONMCAHUM COCTaBa, CTPOCHUS U NIPEBPAILECHUI OPTraHUYECKUX COCITMHEHHI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYIO CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOI)
dbopMyn OpraHMYECKHX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEaKIIUM,
U3rOTaBIIMBaTh MOJIETU MOJIEKYJl OPraHMYECKHX BEUIECTB I WILTIOCTPAIlUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMIECKHOCTb H3YYEHHBIX
OpraHMYeCKMX BEUIECTB IO MX COCTaBy M CTPOCHUIO K ONpeNeTIEHHOMY
KJaccy/Tpynmne CoeluHEeHUuM (yriaeBoJOpoAbl, KHCIOPOA U a30TCOJEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a Takke NPHUBOAWTH TPUBHAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BELIECTB (ITUJIEH, NPOIUJIEH, AlETUJIEH,
STUJICHTIUKOMb, TIHIEPUH, (HEHON, PopManbIerull, aneTaibIeTh, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KHCJIOTa, CTEAPUHOBASI KUCIIOTA, IJI0K03a,
bpykTO3a, KpaxmMal, MeJTi003a, TIUIWH);

c(OpPMHPOBAHHOCTh YMEHHSI ONPEIECHSATh BHUAbl XUMHUYECKOH CBA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHHIE);



cOPMHPOBAHHOCTh, YMEHUS TPUMEHSATHh TIOJOXKECHHUS TEOPUU CTPOCHUS
opraHuueckux BemiecTB A. M. bytiepoBa 111 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH COXPaHEHHUs MAaCChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHH  XapaKTepu30oBaThb  COCTaB, CTPOCHHUE,
dbu3uYecKre M XMMHUYECKHE CBONCTBAa THIUYHBIX MPEACTaBUTEICH pPa3IUYHBIX
KJIACCOB OPTaHWYECKUX BeIIeCTB (METaH, 9TaH, JTWICH, MPOIWJICH, alleTUJICH,
OyramueHn-1,3, mermnOyranuen-1,3, OC€H30J, METaHOJ, STaHOJ, AITHJICHIIUKOJb,
IMIEpUH, (EeHOoN, aleTanbACTHI, MypaBbUHAs W YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WILTFOCTPUPOBATh T€HETHUYECKYIO
CBS3b MEXKIYy HUMU YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIIUN C
HCITOJI30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbid (He(Th, MNPUPOIHBIA Ta3, Yrojib), CHOCOObI MX TMepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE TIPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYUCIACHUS 110 XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOIO BEIECTBA WJIM MPOJIYKTa
peaKkmuyM 10 W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB MJIU TIPOAYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIQJIeTh CHCTEMOM 3HAaHUH 00 OCHOBHBIX
METOJ[aX HAyYHOI'O MO3HAHUS, UCIIOIb3yEeMbIX B XUMUHM MPU W3YUYEHHUH BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIOACHUE, M3MEPECHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCIIOJIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHWS JJIs TIPUHATHS PEIICHWA B
KOHKPETHBIX JKW3HCHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEHIECTBAMH U HX
IPUMCHCHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIOIATh MTPaBHJIA TTOIH30BAHUS XUMUYSCKOM
MocyIol W J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHUSMH TIO BBITTOJTHCHHIO J1a00PaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMCHUW TUIAHUPOBATh W BBIMOJHIATH XUMHUYCCKUHN
AKCTIEPUMEHT (IIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HarpeBaHUU, TIOJTyUCHHE
ATUJICHA W W3YYCHHUE €Tr0 CBOWCTB, KAYECTBEHHBIC PCAKIIMH OPTaHUYCCKUX
BEILIECTB, JICHATypalus OCJIKOB MpPU HArpeBaHWU, IIBETHBIC pPEaKIUU OETKOB) B
COOTBETCTBMHM C IIpaBHJIAMH TEXHUKH OC30IAaCHOCTH TpH OOpalieHun ¢
BEIIECTBAMU H JTAOOPATOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATh PE3YIbTATHI
XUMUYECKOTO OSKCIEpUMEHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOIIUX
peaknuii 1 GOpPMyYTUPOBATh BHIBOJIBI HA OCHOBE 3THX PE3YJIBTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOPMAITUIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  MpaBWia  AKOJOTHYECKU
[1eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BeIlleCTB, MoHUMAasi cMbica nokazarens [1JIK, mosicHATh Ha mpumepax CIOCOOBI
YMEHBIIICHUSI U TMPEJOTBpALIEHUS] HX BPEAHOTO BO3JICHCTBHS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUN;

JUISL CIeNbIX M CIHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHUS Kypca «OOImmas W HeopraHudyeckas
XAMUS OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XHUMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XHMHUHU B TIO3HAHWMU SIBIICHUI
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs peIISHUs PAKTUYSCKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IIPUPOJIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalONINe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTALTNYECKasl pEIETKa,
TANBl ~XUMHYECKHX  pPEAKIUW, PpPACTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peaklu¥, XHMHYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUSA W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUHN S3bIK XHMUH,
MHMPOBO33PEHUYECCKUE 3HAHMS, JICKAIME€ B OCHOBE IMOHMUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DaKTOJOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY M TPAKTUUECKOM JEATEILHOCTH YEIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHU BBISABISITH XapaKTEpPHbIC MPU3HAKU TTOHATHIA,
YCTaHABIIMBAaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUW XHMMHUYECKHX  pEaKIUi,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeEMIeCTB (yrapHbId ra3, YIJIEKUCIbIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBAa (aTOMHasl, MOJICKYJISIpHas,
HMOHHAasl, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCJMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHABIINBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPhIBATh CMBICI MEPUOIMUECKOro 3aKoHa /.
N. MenneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
AIEKTPOHHBIE opOouTamy, «IHEPreTHUYECKUe YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M WX COCTUHECHUIM
1o nepuoaaM u rpynnam [lepruoandeckoi CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOPMHPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkAaTh CYIIECTBOBAHWE TEHETUYECKOW CBSA3M MEXKAY HEOPTaHMYECKUMHU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TIpU3HAKaM (YUCIy U COCTaBy PEAarupyroliux BEHIECTB, TEIJIIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKWCIIEHUS DJIEMEHTOB, 00paTHMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHUS PEAKIIUA Pa3IMUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEeaKIMii HOHHOTO OOMEHa, yUUThIBasI
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLWH, MOATBEPKIAIOLIIE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEILECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacCTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [laTennbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHYECKHE MPOLIECCHI,
JeKallhie B OCHOBE MPOMBIILIEHHOTO MOJIYYEHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIHUINAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BAaHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
IIPU XMMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 0O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUsI SHEPTUY;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIA TTOJIH30BAHUS XUMUUECKOM
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHMEM, a TakKKe MpaBuia OOpaIleHUS C
BEIIECTBAMH B COOTBETCTBMM C WHCTPYKIMSMHU O BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATH U  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3joKeHHUE MEPOKCHIa BOJIOPOAa B MPUCYTCTBUU KaTalu3aTopa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIiuw,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metamie» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NPEJICTaBIATh pPE3yJbTaThl XHUMHYECKOTO OJKCIEpPUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakiuuil U (OpMYyJIHpPOBAaTh BHIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOWU
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCTh ~ YMEHHH  COOMIOAATh  MpaBWJIa  DKOJIOTHYECKU
1IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOM JESATENBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPY>KAlOLIEW MNPUPOJHOM CpeIbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, moscHaATh Ha mnpumepax crnocoObl yMEHBIICHUS H
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBHS HA OPraHU3M YEIIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHMS BEIICCTB H
XUMHYECKUX SIBJICHU;

JUISL CIENbIX MW CIHA0OBUASIIMX OOYYaIOIIMXCA: YMEHHUE MCHOJIb30BaTh
pensedHO-TOUCHHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
IIpeamer oprannyeckoi xumuu. Teopust
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraeBogopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 5 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBo0PO bl 2
94 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crupter. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyeckue coeAnHeHust

4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nuppoBbLIe)
Ne n/m P Kontpoabnbie | IlpakTuueckue (wcpp
NMPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonuueckas cucreMa XUMHYECKUX 3
sneMeHToB . 1. MeHaeneeBa
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYHEHUKA

Epemun B.B.,Ky3smenko H.E., Tepenun B.1.,/Ipo3nos A.A,Jlynun B.B.
Xumus. 10 knace( 6a30Bbiit ypoBeHb)-M. :Jlpoda,2021

Xummst. 11 knacc (6a3oBbrit ypoBeHs)-M.: Jlpoda,2019

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1 YUUTEJIA
O.C.TI'abpuensn, ['.I".JIsicoBa «Xumusa Metoauueckoe nmocooue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2006 rox.

O.C.TI'abpuensin, N.I'.OctpoymoB, «OO111ast XuMus B TeCTaxX, 3a/1a4ax,
ynpaxHeHusx. 11 kmace» — M.: [Ipoda, 2003 rox.

O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 11 kmacc:
KoHTposibHbIE ¥ TIpOBEepoUHbIE padOTHI K yueOHHKY». — M.: [Ipoda, 2004 r.
O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:
Hacronbhas kaura s yaurensi». Yacts 1 — M.: Jlpoda, 2003 rog.
O.C.TI'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
HacromnpHas kaura ms yaurensn». Yacts 2 — M.: lIpoda, 2003 rog.
O.C.I'abpuensu, [1.B.Pemeros, .I".OctpoymoBa «3agadu mo XuMuu 1
crocoObI ux permeHus» - M.: «/Ipoday, 2004roz.

B.I'. lenncoa «Xumus 11 kinacc noypodHble TUIaHbI 110 Y4eOHUKY

O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonarorpama» Yuutens 2003ro.



M.A Ps6oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tectel mo xumum 11 xmacey, - M.:
Oxk3ameH, 2006r.
9. O.C.I'abpuensn, N.I'.ocTpoyMOB «XUMUYECKUI SKCIIEPUMEHT B 1IKouie 11

kiacey; - M.: Ilpoda. — 2009 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Xumust Xumudeckas Hayka u oOpazoBanue B Poccun
http://www.chem.msu.su/rus

Xumus u XKuzub — XXI Bek http://www.hij.ru

lNazera «Xumus» U cant s yuurens «5 uay Ha ypoK XuMHUN»
http://him.1september.ru

ChemNet: noptayt pyHIaMEHTATLHOTO XUMUUECKOTO 00pa30BaHUs
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. Anmukx6eposoit http://www.alhimik.ru

OcHOBBI XUMUU: 00pa30BATENBHBINA CAUT JJI NIKOJILHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM KoJLiemke http://www.chemistry.ru

WebElements: oHaliH-CIPaBOYHUK XUMUYECKUX IJIEMEHTOB

http://webelements.narod.ru
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Buptyansnas xumuaeckas mkosta http://maratakm.narod.ru

3anumaTenbHas XuMHus: Bce 0 Metaiuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komneknus «EcTecTBeHHOHAYYHBIE IKCIIEPUMEHTBI» : XUMHS
http://experiment.edu.ru
Xumust s BCeX: WUTIOCTPUPOBAHHBIE MAaTEPHAIIBI 0 OOIIIeH, OpraHMYECKOM
u Heopranmdyeckort xumuu http://school-sector.relarn.ru/nsm/

DnekTpoHHas OubsmoTeka mo xuMuu U rexaukehttp://him.1september.ru
baHk memaroruueckoro omnbiTa. MeToandeckue pa3padoTKu YPOKOB XUMHUH
copocoBckux yuuteneit. http://www-windows-

1251 .edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

Xumust: Kosmekius MaTepraioB A1 YIUTEIS XUMHUH: TEMAaTHICCKHE TIIaHbI,
IIPOBEPOYHBIE PAOOTHI, MEINA-YPOKH, MAaTEPHAIIbI OJUMITHA].

http://sysmanova.narod.ru
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