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denepanpHas pabouas mporpaMma Mo y4eOHOMY mpeameTy «Xumus» (0a30BbIN
ypoBeHb) (mpeameTHas o06macTh «EcTecTBeHHO-HAaydHbIE TMpPEAMETH») (Hmanee
COOTBETCTBEHHO — MpOorpaMma IO XHMHH, XHUMHS) BKIIOYAET TMOSCHUTEIbHYIO
3aMHCKy, COJAEPKaHUE O0yUeHHUs, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS IPOrPAMMBI
0 XMMUH, TJIaHUPYEMBIE Pe3yJIbTaThl, TEMATUUECKOE IIJIAHUPOBAHHUE.

[losicHutenpHas 3amUcKa OTpakaeT OOIIMe WEeNH W 33Jaud H3y4eHUs XHUMHUH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3YyYEeHUIO 00y4aroluuMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKXKe MOAXOJbl K OTOOpY COAEpX aHUs, K
ONpENECICHUIO IJIAHUPYEMBIX  pEe3yJbTaTOB M K CTPYKType TEMaTHYECKOro
TUTAaHUPOBAHUS.

Conepxanue OOydeHMsI PacKphIBaeT COJAEpXKATEIbHbIE JIMHUM, KOTOpHIE
npearalTcs Uis 00s13aTEIbHOTO M3YUEHUsl B KaXKIOM KJIACCE Ha YPOBHE CPEJIHETO
o611ero oopa3oBaHus.

[InanupyeMble pe3ynbTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHU BKJIHOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PEe3yJbTaThl 32 BECh IMEPHOJ] OOY4YEHHsS] Ha YpOBHE
CpeaHero oo1ero o0pa3oBaHus, a TAaKXKe MPEIMETHBIE TOCTHXKEHUs 00yJarolerocs: 3a
KaXIbIH TO1 00yUYeHHUS.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuud B
Poccuiickoii ®@enepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHS (enepaabHOM
oOpa3oBaTeNbHOM MporpamMMbl cpeaHero obmiero obpazoanus (DPOII COO),
npencTaBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEeIbHOM CTaHIapTe
COO, c yuérom Konnenuuu mnpenofaBaHus Y4eOHOro TmpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHbIX Opranuzanusx Poccuiickoit @eneparyn, peaan3yrOIInX OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, M OCHOBHBIX TOJIOKeHUH «CTpateruu pa3BUTHUS
Bocniutanus B Poccuiickoit denepanuu Ha nepuoa 1o 2025 roga» (Pacnopsixenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOAXO0JIOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMpPENETICHUI0 00LIei
CTpaTeruu OOy4YEHUs, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» gaiag 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
kounentyanbapie nonoxkenus DOI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJEH,
COJCP)KaHUS, pEe3yJbTaTOB OOydYeHHsT M TpeOOBAaHWM K YPOBHIO TOATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBHMM C MaHHBIMH TOJIOKCHHUSAMH TIpOrpaMma 1Mo XHMHH (0a30BbIH
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBAapUAHTHOE) MPEIMETHOE  COJECpIKAHUE,



ONpeaeseT KOJIMUYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKNA Ha KaKJOM JTare
U3Y4YEeHUS MpEeaMeETa, MPEAyCMaTPUBAET NPUHLMIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeziesieHus ero Mo Kiaccam, OCHOBHBIM pa3zeliaM U TeMaM Kypca;

TAET MPUMEPHOE paclpeAesIeHHe YUeOHbIX YaCOB 10 TEMATHYECKUM pa3jieliaM,

PEKOMEHIYET NMPHUMEPHYIO MOCIEI0BATEIBHOCTh M3YUYEHHUSI OTAEJBHBIX TEM Kypca C
Y4ETOM MEXMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKHA y4e€OHOro Ipoliecca,
BO3pAaCTHBIX 0coOeHHOCTel oOydarommxcs 10—11 kmaccos;
Ta€T METOJAMYECKYI0 HWHTEpHpEeTaluio I1eledl Hu3ydeHus MpeAMeTa Ha YpOBHE
COBPEMEHHBIX MPHOPUTETOB B  CUCTEME CpeAaHero oOimiero  oOpa3oBaHWS,
COZIEPKATEIbHONW XapaKTEPUCTHKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHON MPOTPaMMBbI  CpeHEro o0miero oOpa3oBaHusl  (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), OCHOBHBIX BHJIOB  y4e€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH O0OydYaroumierocs IO OCBOCHHIO cojepkanus mnpeamera. [lo Bcem
Ha3BaHHBIM MO3UIMSAM B MporpaMMe MO XHMHH COOJIIOZIEHA MPEEMCTBEHHOCTh C
benepanpHOl paboueil mporpaMMoOi OCHOBHOT'O OOIIEro 00pa30BaHUs MO XUMUM (IS
8-9 kaccoB 00pa3oBaTENBHBIX OpraHU3aINNA, 0a30BbIN YPOBEHB).

XuMHuueckoe 00pa3oBaHME, MOJYYaeMO€ BBIMTYCKHHKaMU 0011e00pa3oBaTebHOI
OpraHu3alllM, SIBJIAETCS HEOTHEMIIEMOW YacTbl0 UX 00pa3oBaHHOCTH. OHO CITYKHUT
3aBepLIAONIMM STallOM peajiM3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIMX LEIOCTHOM CHCTEME XUMHUYECKOrOo OOpa30BaHUA.
OTH IIEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHHS MUPOBO33PEHUS
U 00IlEel KyJbTYphl YEJIOBEKA, a TaK¥K€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOILUEHUS K
CBOEMY 3/I0pOBbI0 M MpHUPOAHOIN cpene. Peammsyercs xumuueckoe o0Opa3oBaHue
oOyyaroluxcsi Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUS CPEACTBAMH Y4YEOHOIO
npeaMera «XUMHs», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OMpPENENeHbl B MporpaMMme
10 XUMHUH € YYETOM ceU(PUKN HAYKH XUMUHU, €€ 3HaYEHUs B TO3HAHUU MPUPOJIBI U B
MaTepuaIbHON >KU3HM OOLIECTBa, a TaKkKe C yuyéToM OOIuX Iened M MPUHIUIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro O0IIero o0pa3oBaHus
B Poccuiickoit ®enepanuu. Tak, Hampumep, 0pu (POPMUPOBAHHM COACPIKAHUSA
npeaMeTa « XuMHUs» YUTEHBI CIEAYIOIIME MONOKEHUS O cnenudUKe U 3HAUCHUH HayKu
XUMUH.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WrpaeT ocoOyl pojib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTtepuanbHOW KyibTypbl. OHa
BHOCUT CBOW BKJaA B (OPMHUPOBAHHME PALUOHAIBLHOTO HAYYHOI'O MBIIUICHUS, B
CO3/IaHHE LEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKarollleM MUPE KaK O €IUHCTBE MPUPOIbI
U 4YeloBeKa, KOTopoe (GOpMHUpYeTCs B XMMHHM HAa OCHOBE MOHUMAHHUS BEIIECTBEHHOIO
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUSI B3aUMOCBSA3U MEXKIY CTPOEHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.



TecHO B3aUMOJEHUCTBYS C JPYIrMMU €CTECTBEHHBIMM HAayKaMH, XHUMHSI CTaja
HEOTHEMJIEMOM YaCTbl0 MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHUEM YCIICIIHOTO
TpyJa M JKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XHUMHS Kak Hayka
co3ujaTeNbHasl, Kak HayKa BICOKMX TEXHOJIOTMI HampaBiieHa Ha pellleHrue riao0aabHbIX
npo0jeM yCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUYCCKOM,
MUIIEBOM, SKOJIOTUYECKON OE30IaCHOCTH U OXPaHBI 37]0POBBSI.

B cootBercTBMM ¢ OOHMMMH ULEISIMA M OPUHIMIAMU CPEAHETO OOIIero
oOpazoBanusi cojepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIA ypOBEHb
U3YUYCHHUs) OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
00ydJaromuxcsi, HeOOXOUMYIO UM Il BBIPAOOTKH MHPOBO33PEHUECCKUX OPUEHTHPOB,
YCHENIHOTO BKJIIOYEHHS B KU3Hb COIMYyMa, MPOJOJDKEHUs 00pa30BaHUs B Pa3IMUHbIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBmsiromuMu ~ mpeaMera  «XUMHS»  SIBISIFOTCSL  0a30Bble  KypChl  —
«Oprannyeckas xumus» M «OOImAasgs W HEOpPraHWyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUW TI0 HEOPraHMYECKOM XMMHU (C BKJIIOUEHHEM 3HAHUWA M3 oOuiel XUMHM) U
OpraHn4ecKkon xXuMuu. POpMHUpPOBAHWE [JAHHOW CHUCTEMBl 3HAHUW IPU H3YYECHUU
npeaMera 00eCIeurBaeT BO3MOXKHOCTb PACCMOTPEHHs BCET0 MHOI0O00pasus BEILECTB
Ha OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKass XuMHsS» cpopMHpoBaHa B TNIporpaMMe II0 XHMHH Ha OCHOBE
CHUCTEMHOTO TOAX0/a K M3YUYEHHUI0 YYEOHOro mMaTepuana u 00ycloBIeHa UCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUHN HaA ONPEETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce€ OpraHMYeCKON XMMHUHU BEIIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMU
TEOPUU CTPOCHUS OPraHUYECKUX COCAMHEHHH, a TAKKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUN O cTpoeHUH BellecTB. CBeeHus: 00 n3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCS B PA3BUTUU — OT YIJICBOJAOPOIOB JIO CJIOKHBIX OHOJOTHYECKHU
AKTUBHBIX COCIMHEHHMU. B Kypce OpraHnyeckod XHWMHUHU [OJy4aroT pPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHWs IIepBOHAYAILHBIC
MPEACTABICHUS] O XHWMHYECKOM CBSI3M, KJIacCU(PHUKAIIMOHHBIX TMPU3HAKAaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEaKIIvu.

[Ton HOBBIM yrJIOM 3peHHUS B TpeaMeTre «XUMHs» 0a30BOr0  YpPOBHS
paccMaTpWBaeTCs W3Y4YEHHBII HAa ypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
TEOPETUUYECKUI MaTepuasl U (PaKTOIOTUUECKUE CBEJEHHUS O BEIECTBAX U XUMHUYECKOU
peakiuu. Tak, B dYacTHOCTH, B Kypce «OOIas ¥ HEOpPraHUYeCKas XUMUS»
0o0ydJaronmMcsl TPeIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJOJIOTHUCCKUX TO3UINMA, TIIy0Xe TOHSThH
HUCTOPUYECKOE M3MEHEeHHE QYHKIIMI 3TOT0 3aKOHA — OT 00001IaroIIel 10 00BACHSIOIEH
Y IPOTHO3ZUPYIOLIEH.



Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, MX COCTABE, CTPOECHUH,
CBOWMCTBAaX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKIUsAX, UX CYIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHWs nomnojHsercs B Kypcax 10 m 11 kiaccoB snemeHTamMu
COZIEP/KAHUS, UMEIOIIMMU KYJIbTYPOJIOTUYECKUI U NMPUKIIAJHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMHU HayKaMH, PacKphIBAIOT €€
pOJIb B TO3HABATEIbHOW W MPAKTUYECKON JESITEIIbHOCTU YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUECKUX
MPUJIOKEHUN XMMHUHU, MOMOTAlOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHUEH, KPUTHYECKH OCMBICIMBATH
uH(OPMAIUIO U IPUMEHSTH €€ JJI NOMOJHEHUS 3HaHUN, PEIIEHUsT UHTEIUICKTYaIbHbIX
U DKCIIEPUMEHTAIbHBIX HMCCIIENOBATEIbCKUX 3a7ad. B 1ernom coaepkanue y4eOHOTo
npeaMera « XUuMus» JaHHOTO YPOBHS M3YyYECHHUSI OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
00yYaromMMXCsi MHUPOBO33PEHUECKON OCHOBBI JII MOHUMAHUS (PUIOCOPCKUX UEH,
TaKuX Kak: MaTepuajIbHOE €IMHCTBO HEOPraHMYECKOIO0 W OPraHMYeCcKOro MHpa,
00yCJIOBIICGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHHEM, IT03HABAEMOCTH
MPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUST TPOTUBOPEUUN MEXKTy HOBBIMHU
dbakTaMd U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHHME POJM XHUMHUU B PELICHUU
HKOJIOTHYECKUX MPpoOJieM, a Takke MpodsieM cOepekeHUs] IHEPTreTUYECKUX PECYPCOB,
CBIPbsi, CO3/JaHUSI HOBBIX TEXHOJIOTUH U MaTepUalioB.

B nnane pemieHus 3aja4 BOCIIUTAHUS, PA3BUTHUS U COIMATU3AMU O0yYarOIIUXCS
INPUHATBHIE MPOTPAMMOM MO XUMHHM TOJIXOAbl K OINPEICICHUIO COJICPKAHUS U
MOCTPOCHUSI TIPeJMETa MpeaycMaTpuBarOT (HOPMUPOBAHUE YHUBEPCATBHBIX Y4EOHBIX
JEUCTBUN, HWMEIIMX 0a30BO€ 3HAYEHUE JMJIS Pa3IMYHBIX BHJIOB JESATEIHLHOCTHU:
peuieHus: mpoOiem, Moucka, aHaiu3a U o0pabOTKU MHPOPMALMHM, HEOOXOAUMBIX IS
NpUOOPETEHUs]  OMbITa  MPAKTUYECKOM UM HMCCIEAOBATEILCKOM  JIESITEIBHOCTH,
3aHUMAIOIICH BaKHOE MECTO B IMO3HAHWU XUMHUH.

B mpaktuke mipenonaBaHUsi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUsl TaK M Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMs, MPU OMPEACICHUN
COJICP)KATEIIbHOM  XapaKTepUCTUKUA IeJed M3ydeHUs TMpeaMeTa HalpaBlICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCSs (OPMHUPOBAHHWE OCHOB
XUMUYECKOM HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATeIbHOCTH 4YeJOBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBON KynbTypbhl. C
METOJUYECKOM TOYKM 3PEHHUS TaKOW TMOAXOJ K ONPEACIICHUIO IeJied HW3yYeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YUYEHHUS TPEAMETA « XUMHUSI»
Ha 6a30BoM ypoBHe (10-11 x1.) aBisiroTCs:

(dhopMHUpPOBaHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaXKHEHIICH COCTaBIISIOIICH

CCTeCTBeHHO-HayQHOﬁ KapTHUHbBI MHpPa4, B OCHOBC KOTOpOﬁ JEXKaT KIKOYCBBLIC ITOHATHA,
(bYHI[aMeHTaHBHBIe 3dKOHbBI U TCOPHUU XUMHUH, OCBOCHHUC A3blIKAa HAYKH, YCBOCHHC U



MOHMUMAHUE CYIIHOCTH JOCTYITHBIX OO0OOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C MCTOpPHUEH MX pa3BUTHSA M CTAHOBJICHUS; (OPMUPOBAHHUE U PA3BUTHE
NPEICTaBICHUI O HAYYHBIX METO/IaX MO3HAHUS

BEIIECTB U XUMHUYECKUX pEaKUuid, HEOOXOAMMBIX i TNPUOOPETEHUS YMEHUM
OpUEHTHUPOBATHCS B MHPE BEUICCTB M XUMUYECKUX SBJICHUN, HUMEIOIIUX MECTO B
IpUpoJie, B MPAKTUUECKOW W TOBCETHEBHOW KHU3HU; Pa3BUTHE YMEHHUH U CIIOCOOOB
JIeSITEIbHOCTH, CBA3aHHBIX C HAOIO/ICHUEM U

OOBSACHEHHEM XHUMHUYECKOIO OJKCIIEPUMEHTa, COOJIOJICHHEM TMpaBuil 0e30MacHOro
oOparreHus ¢ BeIecTBaMu.

Hapsiny ¢ »TuM cojaepkarenbHas XapaKTepuCTHKa Leled W 3a7ad4 U3y4eHUs
npeaMeTa B IMporpaMme Mo XUMHHM YTOYHEHA M CKOPPEKTUpPOBaHA B COOTBETCTBHM C
HOBBIMU TPHOPUTETAMH B CHCTEME cpeAaHero oOmiero oOpasoBanus. Ceromgns B
NPEToAaBaHNA XUMHUH B OOJbIIEH CTENEHH OTAAETCA MPEANOYTEHHUE MPAKTHIECKOMN
KOMIIOHEHTE COJIep>KaHUsl OOYy4EHMsI, OPUEHTUPOBAHHON HA MOATOTOBKY BBITYCKHHKA
OI0II€00pa30BaTEIbHON  OpraHu3allud, BIAJACIONIET0O HE HAa0OpOM 3HaHUM, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSMH aKTHBHOTO
MOJTyYeHUs 3HAHUHM U MPUMEHEHHUS UX B PEAIbHOM KU3HU ISl PEHICHUS MPAKTHUECKUX
3a/1ay.

B »TOl CBsA3M mpu u3ydeHHH TpeaMeTa «XUMHS» JOMUHUPYIOLIEE 3Hau€HUE
IpUOOPETAIOT TaKUE MU U 33/1a4H, KaK:

afganTanys OOy4yarloIUXCsi K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(opMUpOBaHNE WHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO TPAMOTHBIX PEHICHHN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMU U WX MPUMEHEHHEM; (OpPMUPOBaHNE
y oOydarlomuxcsi KIIOYEBbIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHLHMMN), HWMEIOIIHNX
YHHMBEpPCAJIbHOE 3HAUEHUE Ul Pa3IMYHbIX BUIOB JIEATEIBHOCTH: PEIICHUs MPOOJeM,
MOKCKA, aHAIN3a U 00paboTKH MHPpOPMAILIUU, HEOOXOUMBIX
JUTS IPUOOPETEHHUS OTIBITA ACATEILHOCTH, KOTOPAasi 3aHUMAeT BAKHOE MECTO B TIO3HAHUU
XUMHH, a TakKe JJi1 OLEHKU C MO3MIMHA SKOJIOIMYeCKON O€30MacHOCTH XapakTepa
BJIMSIHUSI BELECTB U XMMHUYECKUX IPOIECCOB HA OpPraHU3M 4YeJIOBEKA U MPHUPOJHYIO
Cpelny; pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYaromuXcs: CIOCOOHOCTH CAMOCTOSITEIBHO MPUOOpETaTh HOBBIE
3HaHHUA 10 XMMHUHU B COOTBETCTBHM C YXU3HEHHBIMH IOTPEOHOCTAMHU, HCIOJIB30BATh
COBpEMEHHBbIE HMH(OpPMAIIMOHHBIE TEXHOJOTHHM J/JIs IMOMCKAa M aHaiu3a Y4eOHOH u
HAYYHOTIONYJSPHOH HMH(POPMAIMM XUMHUYECKOTO COJepKaHus; (HOpMHUpPOBAaHHE U
pazBuTHE y  OOYYarOIIMXCS  aCCOUMATUBHOTO W  JIOTUYECKOTO  MBIIIJICHHUS,
HaOJIOIATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOANMBI, B
YaCTHOCTH, TpU IUIAHUPOBAHMM U TPOBEACHUUM XUMHUYECKOTO JKCIIEPUMEHTA;
BOCTIUTaHUE Yy OOYyYarommxcsi yOSKAEHHOCTH B TyYMAaHHCTUYECKOW HampaBIEHHOCTH



XUMHH, €€ BaXXHOW POJM B PEUICHHH TJIO0AJbHBIX NPOOJIeM palMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, IIOMOJHEHHUSI JHEPreTUYECKUX PECYPCOB M COXPAHEHUs
IPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIUMOCTH OEpEeXKHOTrO OTHOIICHHUS K
OpUpOJE M CBOEMY 3/0pPOBBIO, a TakKe MPUOOPETEHUs OMbITa HCIOIb30BaAHUSA
NOJIYYEHHBIX 3HAHUW JUIsl IPUHSATHUS TPAMOTHBIX PELICHUN B CUTyalUsX, CB3AHHBIX C
XUMUYECKUMH SBJIICHUSIMH.

Hemu wu 3amaud  wu3ydyeHus mnpeaMera «XUMHUS» TOIYYWIH TMOAPOOHYIO
METOOUYECKYI0 HHTepIpeTanuio B paszaene «llnanupyempie pe3ynabTaTbl OCBOCHUS
IpOrpamMMbl IO XUMHUU», OJlarojiapsi 4yeMy 00€CHedYeHO YETKOE MPEICTABIEHUE O TOM,
KAKW€ 3HAHUS U YMEHUS UMEIOT MPSIMOE OTHOIIEHUE K Pealu3alii KOHKPETHOM LIENH.

B ydyeOHOM maHe cpeaHero odiiero oOpa3zoBaHUs MpeAMET «XUMHUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpPeAMETHOM 00nactu « EcTecTBEHHO-HAyUHbIE TPEAMETHI.

OO61iee YuciIo 4acoB, PEKOMEHIOBAHHBIX JIJI MU3YyUYCHHUS XUMUU — 68 dacoB: B 10
kiacce — 34 gaca (1 yac B Hegemo), B 11 kimacce — 34 yaca (1 yac B Henelnto).



COJIEP)KAHUE OBYUEHUSI!

10 KJIACC Teopern4eckue 0OCHOBbI OPraHMYeCKOM XUMHH

[Ipenmer opranuyeckoil XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIYyYeHUM HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOEHUS OPraHUYeCKHX
coenuHennit A.M. bytiepoBa, e€ ocHOBHble mojoxkeHus. CTpyKTypHble (HOPMYJIbI
OpraHMYeCKUX BEIIECTB. ['oMosorus, nzoMepus. XUMUYECKasi CBSI3b B OPTraHUYECKUX
COCIMHEHMSIX — OJTMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenre o kinaccupUKaIMM OpraHuyeckux BemecTB. HomeHknaTtypa
OpraHUYEeCKUX COCJIMHEHUN (CUCTEMaTUYeCKas) U TPUBHAIbHbIC HA3BaHUS BaXKHEHIINX
IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

JKcNepUMeEHTAJIbHbIE METOAbI U3YUEeHHUS BelleCTB U UX NMpeBpalleHuii

O3HakomiieHHE C OOpa3llaMd OPraHWYeCKMX BEIIECTB M MaTepuajaMud Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTaHUYECKUX BEIIECTB, HAOIIOJIEHUE U OIMHMCAHHE
JIEMOHCTPALIMOHHBIX ~ OMBITOB IO TMPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJ1aBJieHUue, OOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PsAI. MeTaH U 3TaH — MPOCTEUIINE
NPEICTaBUTENN AJIKAHOB: (DU3NUECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMEIIeHUs U
TOpPEHNs ), HAXOXKACHUE B IPUPOJIE, OTYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHW psAA. OTWIEH WU MNPONUIEH —
npocTeiine NpeCTaBUTeNN aJIKeHOB: (PU3MUYECKUe U XUMMUYECKHEe CBOMCTBA (peakuuu
TMIPUPOBAaHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHCICHHS M MOJHUMEPU3ALMH),
IIOJIyYEHHE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMcTBa (peakuusi mnoiumepusauuu). I[lodydeHue CHHTETHYECKOIo
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUI psii. ALETHIEH —
OPOCTEHIINI MpeACTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATALUUA, TOPEHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (PU3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUs M HUTPOBAHUS), IOJIYYEHUE M IPUMEHEHHE. 107ayon:
cocmas, cmpoeHue, usulecKue u XumuiecKue couUcmea (peakyuu 2ai02eHupo8anus u

! Kypcusom B TekcTe BbleI€HbI DJIEMEHTBHI COIEP/KAHMS y4eOHOrO MaTepHana, KOTOphle HM3ydaloTcsl B
03HAaKOMHTEIFHOM TUIAaHEe M HE BKIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3yibTaToB ocBoeHuss MOII COO Ha
0a30BOM ypOBHE.



HUMpPOBanus), noayuenue u npumerenue. TOKCHUHOCTb apeHOB. ['eHeTHuYeckas CBS3b
MEX]y YIJIEBOAOPOJaMH, IPUHAICKAIIUMH K PA3JINYHBIM KJIaccaM.

[IpuponHble UCTOUHUKH YTI€BOAOPOAOB. IIpupoiHbIil ra3 U NomyTHbIE HEPTIHBIE
ra3el. HeTp 1 €€ nmpoucxoxaenue. CriocoOsl nepepadoTKu HePTU: IEPETOHKA, KPEKHHT
(TepMHUYECKHM, KaTaauTHueckuii), muponus. [IpoaykTsl nepepaboTku HedTH, HUX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib M NPOAYKTBI €0
nepepaboTKu.

JKCIePpUMEHTAJIbHbIE METO/IbI H3y4YeHHUs BELeCTB M UX NpeBpalleHu i

O3HakomileHHE € 00pa3uaMu IUIaCTMAacC, KaydyKOB W PE3HHBI, KOJUIEKIUHU
«Hedptp» m  «Yroms»,  MOJENIMPOBAHHME  MOJEKYJI  YIJIEBOAOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, IPOBEACHUE NMPAKTHYECKONH PadoThl: NOJyYEHUE 3TUJICHA U
M3y4YEHHUE €r0 CBOMCTB. PacuérHble 3aqaum

Boeluucienus no ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOJAYKTAa PEAKIUH IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kuciopoacoaep:kamue opranu4ecKue coeJMHeHus

[IpenenbHble OIHOATOMHBIE CIUPTHI. METaHO U 3TaHOJI: CTPOEHUE, (U3NYECKUE U
XUMUYECKHME CBOWCTBA (pEaKIMU C AKTUBHBIMH METAJJIaMH, TaJIOr€HOBOJOPOAAMH,
ropeHue), NpuMeHeHne. Bogopoanbie CBA3M MEXIy MOJEKyJIamMu cOUpToB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHL. DTUJIECHTJIUKOIb U TJIUMLUEPUH: CTPOCHHE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO IIEJTOYHBIMU METaJNIaMU, KauyeCTBEHHAs
peakius Ha MHOTOAaTOMHbIE€ CUPTHI). JleiicTBUE Ha opraHu3M uenoBeka. [IpuMmenenue
TIMLEPUHA U DTUIIEHTJIUKOJIS.

deHoI: CTpOoeHHE MOJICKYJIBI, (PU3UUYCCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTh
¢denomna. [Ipumenenue denona.

Anbneruabl U kemoHvl. @opManbIerull, aueTalbJeTU: CTpOeHUE, GU3NIECKue 1
XUMHUYECKHE CBOWCTBAa (pEakUMW OKUCICHUS W BOCCTAHOBJICHUS, KaueCTBEHHbBIE
peakuun), noJiydeHue U NpuMeHEeHHe.

Ayemon: cmpoenue, Quzuueckue u xumuyecKue ceouUcmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUS), NOSYUEeHUEe U NPUMEHEHUE.

OAHOOCHOBHBIE TMpeneabHble KapOOHOBBIE KUCIOTHL. MypaBbuHaAsh M YKCyCHas
KHUCIIOTBI: CTpPOEHHE, (U3MUECKHME M XUMHUYECKHME CBOICTBa (CBOWCTBa, OOIIME IS
KJlacca KUCJIOT, peakius dTepuduKaiim), nojlyyeHue u npumenenue. CteapruHoBast U
OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbljia Kak CoJiu
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEUCTBHE.

Cnoxxsble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOSIN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornueckast posib )XKUpOB.
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VYrneBoabl: cocTaB, Kiaccu(UKalUs yriaeBoJOB (MOHO-, IU- U TOJUCAXapHIbI).
['moko3a — mnOpocTedmMii MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHS  MOJIEKYJIbI,
busnyeckie M XHMHYECKHE CBoicTBa (B3ammoperictBue ¢ ruapokcumom memu(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHUe, OpoXKeHHE
TJIIOKO3BI), HAX0X/ICHUE B MPUPOJE, TPUMEHEHUe, Onoorndeckas poib. DoTocunTes.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Caxaposza — npedcmasumens OuUcCaxapuoos, 2uopoau3, HaAXoMucoeHue 8 npupooe u
npumeHeHue.

Kpaxman u uemmono3a Kak mpupofHble mnoiumepbl. CTpoeHue Kpaxmana u
HEJUTI0N03bl. PU3NYECKUE M XUMUYECKUE CBOICTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs
peaKIus C UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIECTB M UX MpeBpallleHui

[IpoBenenne, HAONIONEHUE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YEeCTBECHHBIC pEAKIMH OJHOATOMHBIX CIHPTOB (OKHCIICHHE HSTaHOJA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcugom Menu(ll)), ampaernyioB (OKHCIEHHE aMMHUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom meau(ll), B3aumoaeiicTBre Kpaxmaia ¢ HOJI0M), IPOBEACHHUE
MPAKTUIECKON pabOTHI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3aga4n

Boeluucienus mo ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILECTBA WJIM MNPOAYKTa peakuMd IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIMH).

A3oTcoep:kaniue OpraHnyecKue coeInHeHHus
Amunel. Memunamun u auuauM: cocmae, cmpoeHue, puzudeckue u Xumuieckue

ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMUL).

AMHWHOKHUCIIOTHI Kak aM@oTepHble opraHuyeckue coeauHeHus. duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpPE TIIMIKMHA). brojorndeckoe 3HaUCHUE
aMHMHOKHUCJIOT. IlenTuabl.

benkn kak TpUpOAHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. llepBuunasd,
BTOpUYHAs U TPETHUUHAS CTPYKTypa OeIKOB. XMMUUYECKHUE CBOMCTBA OCJIKOB: THAPOIIH3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

JKcNepuMEeHTAIbHbIE METOAbI H3YUEeHHUS BelIeCTB U UX NMpeBpalleHuil
Habnronenue u onucanue 1eMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OCJIKOB TPHU
HarpeBaHWM, [IBETHBIC peakiuu 0eIKOoB. BbICOKOMOJIEKY IsIPHbIE COeTUHEHU S

OCHOBHBIC TIOHATHUS XHUMHU BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁ: MOHOMCP,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPHU3AlMMU, CPCAHAA MOJICKYJIApHAasi
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macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX  COCIWHEHUUA —
MOJIMMEPHU3AIUS U IIOJTUKOHICHCAITHS.

IInacmmaccol  (noausmuiien, NOAUNPONUTLCH, NOJUSUHUIXIOPUO, NOJUCTMUPOTL).
Hamypanvhotti v cunmemuueckue xayuyku (0ymaoueHoswvili, X10pONpeHoBvlll U
uzonpenosvlil). Bonokna: HamypaivHvle (XI0NOK, wepcmv, WENK), UCKYCCMEEeHHbLe
(ayemammuoe 80JI0KHO, UCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).

IKCNEePUMEHTATbHbIE METOAbI M3YUYEHHUSI BEIECTB M UX MpeBpallleHui

O3HakoMJIeHHE ¢ 00pa3liaMHu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H

Peanm3zannst MeXNpeaMETHBIX CBS3€M NIPU M3YyYEHUM OPraHMYeCKOM xumMuu B 10
KJIaCCe OCYIIECTBIISIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
IIOHATUM, TaK W IIOHATHUM, SBIAIOIIMXCS CUCTEMHBIMM Ul OTHCIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHSTHS: SBJICHUE, HAYYHBIA (DAKT, THUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHUHTE3, Kiaccu(uKaius, NEePUOAUYHOCTh, HAOIIOACHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duznka: mMaTepus, YHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUIl
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3MUECKHEC
BEJTUWYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusa: xnerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCHHTE3, OWOJOTWYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIJICBOABI, IKUPBI,
dbepMeHTHI).

['eorpadusi: mMuHepasibl, TOpPHBIE TMOPObI, TMOJE3HBIE HMCKOMAeMble, TOILIUBO,
peCypCHl.

TexHonorus: muUIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO TMUTAHUS, MOIOIIUE
CpencTBa, JIGKQPCTBEHHBbIE M KOCMETHYECKHE TMpernaparbl, MaTepHallbl U3
UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJTACC TeopeTrndeckne OCHOBbI XUMHH

Xumudeckuit aeMeHT. ATom. Aapo atoma, U30TOMNbL. DIEKTPOHHAsE 0007I0UKa.
DHepreTyecKue ypOBHH, TMOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacrpe/ieseHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYpaIKs aTOMOB.

[Tepnoanueckuii 3akoH U Ilepuoguyeckas cucteMa XUMU4YeCKuX 3jaemeHToB JI. .
MenpeneeBa. CBsi3b NEPUOANYECKOTO 3aK0HA U [lepnoanyeckoil CUCTEMbl XUMHYECKHUX
anemMeHToB JI.MI. MeHneneeBa ¢ COBpEMEHHOW TEOpHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKHX DSJIEMEHTOB W 00pa3yeMbIX UMU
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MPOCTBIX U CJIOKHBIX BEIIECTB MO IpyNNaM U HepuoiaM. 3HAYCHUE NEPUOJAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BeliecTBa. XUMUYECKas CBsI3b. BUBI XUMUYECKOU CBSI3U (KOBaJICHTHAS
HEeMoJISIpHAass W TOJsipHAsi, HWOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUsA
KOBAJICHTHON XMMHYECKOW CBs3M (OOMEHHBIN M JOHOPHO-AKIENTOPHBIN). BogopomHas
CBsI3b. BasieHTHOCTh. DeKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHUA. OHBI: KaTUOHBI
Y QHUOHBI.

BemiecTtBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA
CcOCTaBa BelllecTBa. THUIBI KPUCTAUNIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAITINYECKOU PEIIETKHU.

[lonarue o pucnepcHBIX cucTteMmax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBas 1011 BELIECTBA B PaCTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHu4eCKux
BellecTB. ['eHeTnueckass CBSI3b HEOPraHMYECKHUX BELIECTB, NPUHAEKAIIUX K
pa3IMYHBIM KJIaccaM.

Xumuueckas peakiusi. Kinaccuduxanus XMMUYECKUX peakiuii B HEOPraHUYECKOn
U OpPraHUYeCKON XHMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPALLEHUS SHEPTUHN TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (akTopoB. OOpaTtumbie
peakunu. XuMHYECKOe paBHOBecHE. DaKTOPHI, BIUSIOMINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

OnekTpoinutuueckas aucconuaius. CuibHbIe M clabbie dekTponuThl. Cpena
BOJHBIX pPACTBOPOB BEILIECTB: KHUCJAsA, HEUTpalibHas, wenouHass. [llowamue o
6o0opoornom nokazamene (PH) pacmeopa. Peakuuu wuonHoro oOmeHa. [uopoaus
HeOpeaHu4ecKux u OpeaHudeckKux 6eujecms.

OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC PCaAKIIHM. Tlonsmue 00 JdJleKkmpoJiusze

pacniasos u pacmeopos coeii. llpumenenue snekmponusa.

IKCIEPUMEHTATbHbIC METOABI M3YUYCHHUSI BelIEeCTB M UX MPeBPAILCHUH

Jemounctpanus tabnui «llepuoguyeckas cucrema xumudeckux snemeHtoB [I.M.
MeHnneneeBay, W3yuye€HHE MOJENIed KPUCTAIMYECKUX PEHIETOK, HaOMIoJeHue |
OMMCAaHHE JEMOHCTPALIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (Pa3lIOKEHHE MEePOKCHIA
BOJIOPOJIa B IIPUCYTCTBUM KaTajau3aTopa, ONPENEIICHUE CPElbl PaCTBOPOB BEIIECTB C
NOMOIIbI0 YHMBEPCAIBHOTO HMHAMKATOpAa, PEaKklMh HOHHOIO OOMEHa), IpPOBElIECHUE
NpaKTUYECKON paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

PacuéTHble 3aaa4n
PacuéTrel mo ypaBHEHUSM XMMHYECKUX PEAKIHM, B TOM YHCJIE TEPMOXHUMUYECKUE

paC‘IéTBI, paC‘IéTBI C HUCITIOJIB30BAHUEM ITIOHATHSA «MaCCOBas O0JIs1 BEIICCTBA».
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Heoprannyeckasi Xumus

Hemeramnsl. 1lonoxenue HemetamioB B Ilepuogudeckoil cucTeMe XUMUYECKHUX
anemenToB J[.U. MenneneeBa u 0cCOOEHHOCTH CTpOEHUS aTOMOB. DHU3UYECKHE CBOWCTBA
HEMETAIJIOB. AJIOTpONHS HEMETAUIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, (ochopa u
yriepoaa).

XUMUYECKHE CBOICTBAa Ba)XXHEHIIMX HEMETAIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yriaepoaa u KpeMHHs) U UX COCAUHEHMI (OKCHIIOB, KHCIOPOACOIEPKAIIIX
KHCJIOT, BOJIOPOAHBIX COETUHEHUN ).

[IprMeHeHEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne MeraimioB B llepuonnueckon cucremMe XHMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI IEKTPOHHBIX 000JI0UEK aTOMOB
metayioB. O6mue  ¢usnueckue cBoiictBa  MeramwioB. CrulaBbl  METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAJIIOB (HATPU, Kalaui, KaabllUid, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mume crnocoObl TONy4eHHS MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auyumsl om kopposuu. lIpuMeHeHre MeTalioB B ObITY U TEXHUKE.

JKCIepPUMEHTAJbHbIE METOAbI H3yYeHHs BellleCTB U UX NMPeBpPalleHuil

N3yuenne xomiekuuu «MeTamibl U CIUIaBbl», 00pa3llOB HEMETAJUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaONIoJeHue ¢ OINHCAHHE JEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIIPOKCHIA AOMHUHHUS C PacTBOPAMHU
KHUCJIOT Y LIEJI0Uei, KaYeCTBEHHBIC PEAKI[MU Ha KATHOHBI METAJIJIOB).

Pacuérnble 3a1aun

Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJHYECTBY
BEILECTBA, Macce WIH 00bEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIMUECTBa BEIIECTBA) MPOJYKTOB PEAKIMU, €CIIM OJHO U3 BEIECTB
MMEET MPUMECU. XHUMMS U KU3Hb

Pons xumMum B 00€CNEUEHUH 3KOJIOTMYECKOM, HHEPreTMYecCKOM M MHUILEBON
0e30MacHOCTH, pa3BUTUU MeIULMHBI. [IoHATHE 0 HAyYHBIX METO/IaX MO3HAHUS BEUIECTB
Y XMMUYECKUX PEaKIUH.

[IpeacraBnennss 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIINIJICHHOTO MOJIYYCHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUAJIOB: BaKHEUIIINE CTPOUTEIbHBIE MAaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTe€pHalibl, KpPacKH, CTEKJO, KEepaMuKa, MaTepHallbl JUISt
AJIEKTPOHUKH, HAHOMAaTEPHUaJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YI0OpEHUSI.

XuMHUSIT W 30POBbE UEJIOBEKA: MpaBWa MCIOJIb30BAHMUS  JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30MacHOTO KMCIOJIB30BAaHMS IPEapaToB OBITOBOM XUMHHU B

ITOBCEHEBHOM KU3HUA. MeKnpeaMeTHbIe CBA3H
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Peanu3zamus MeXNpeaMETHBIX CBSI3€H MPU M3YYEHHUU OOIIEeH W HEeOpraHMYeCcKOn
xumMud B 11 Kimacce OCymIECTBIsAETCS dYepe3 HWCMIOJIb30BAHME KaK  OOMIUX
€CTECTBEHHOHAYYHBIX IOHATHA, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMH IS
OTJIEIBHBIX IIPEAMETOB €CTECTBEHHO-HAY4YHOI'O [IUKJIA.

OO11ue ecTeCTBEHHO-HAYyYHbIE MOHATHUS: HAyYHBIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHaln3, CHUHTE3, KiIaccu(UKalusi, TEepUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJEIINPOBaHUE, U3MEPEHUE, SIBJICHUE.

dusnka: Marepus, 3HEpPrus, Macca, aToM, JJEKTPOH, NPOTOH, HEWTPOH, HOH,
U30TOI, PAJMOAKTHUBHOCTh, MOJIEKYJa, DHEPreTUYECKHH YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3WYECKUE BEIMUYMHBI M EIUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucreMa, ouochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasibl, TOpPHbIE MOPOAbI, MOJE3HBIE HMCKOMAeMbl€, TOILIUBO,
peCypcHl.

TexHoNOrus: XWUMHYECKas MPOMBIIUIEHHOCTb, METAJUIYPrus, IPOU3BOJCTBO
CTPOUTENIBHBIX  MATEPUAIOB,  CEJILCKOXO3AWCTBEHHOE  IIPOM3BOJCTBO,  IHILEBAs
IIPOMBIIIIJIEHHOCTb, dapmaneBTHUECKas IIPOMBIIIIEHHOCTb, IIPOU3BOJCTBO
KOCMETHYECKHX  NPENaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHAJOB,
AJIEKTPOHHAsS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

O®I'OC COO ycranaBnuBaer TpeOOBaHUS K  pe3ylbTaTaM  OCBOECHHS
oOydJaromuMucs  mporpaMM  cpeaHero  oOmero  oOpa3oBaHUs  (JIMIHOCTHBIM,
MeTaIpeJMETHBIM U TIpeIMeTHbIM). HayuHo-MeToauyeckoit OCHOBOM it pa3paboTKu
IUTAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS MpOrpamMM CpeAHero oOiiero oOpa3zoBaHUs
SBJIACTCS CUCTEMHO/ICSITEIbHOCTHBIN MOIXO/.

B cootBercTBUM € CUCTCMHO-ACATCIBHOCTHBIM  IIOAXOAOM B  CTPYKTYPC
JIJMYHOCTHBIX PE3YJIbTATOB OCBOCHM:A IIPCAMCTA «XUMHUSA» HA YPOBHC CPCIAHCTO O6HIGFO
06pa3OBaHI/I$I BBIJICJICHBI CJIICAYIOINEC COCTABJIAIOIINC:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUMCKON TPAXKIAHCKOM HUIEHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICJICHUIO; HAJINYNE
MOTHUBAIUU K O0Y4YCHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW W UCTOPUUECKUX TPATULIMM 0a30BOM HayKH XMMHH; TOTOBHOCTH
U CIIOCOOHOCTHh 00YYarOIIKUXCsl PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ yCTaHOBKaMH, NPUCYIIMMHU UEIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHMsi; HaTU4We MPABOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH
CTaBUTh LETU

U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIMYHOCTHBIE PEe3yabTaThl OCBOCHUS MPEAMETa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCHHUTATEIbHOW MAESITEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU U U€aIaMU POCCUHCKOTO
TPaXXTAaHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIIECTBE HOPMAaMHU M TIPABHIIAMU MTOBEACHMS,
CHOCOOCTBYIOIIMMH TIpOILlecCaM  CaMOIO3HAHMSA, CaMOpa3BUTHSL U HPABCTBEHHOI'O
CTAHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JIMYHOCTHBIE ~ pe3ylbTaThl  OCBOCHHUA  MpeaMera  «XUMHUS»  OTPaxaroT
cOpPMHUPOBAHHOCTh  OMBITA TMO3HABATEIILHOM W  MPAKTUYECKOW JIEATEIHbHOCTH
00yJaromuxcs Mo peaan3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:
1) rpasKaIaHCKOro BOCIMTAHUA:

OCO3HaHUA O6y‘IaIOHH/IMI/ICH CBOUX KOHCTUTYHOHUOHHBIX IIPpaB U O6HBaHHOCTeﬁ,
YBAXKXCHUA K 3dKOHY U ITPABOIIOPAAKY, IMIPCACTABJICHHA O COLIMAIIBHBIX HOPpMaAX U
IMpaBruJIaxX MCKIIMIYHOCTHBIX OTHOILIICHUN B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIbHOCTHU ITPHU CO3AaHUHU yqe6HBIX
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IMIPOCKTOB, PCHICHUU y‘—IC6HBIX KW II03HABATCJIIBHBIX 3a1da4, BBIIIOJIHCHHHM XHMMHYCCKHUX
9KCIICPUMCHTOB;

CITOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTHUBBI, HAMCPCHHU:, JIOTUKY U apPTYMCHTbI
APYIUuX IIPpHU aHAJINU3C PA3JIMYHBIX BUIOB y‘{C6HOﬁ ACATCIIBHOCTH,

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOTO  OTHOUIEHWS K HCTOPUYECKOMY M  HAYYHOMY  HAcCJEAUIO
OTEUYECTBEHHOW XHMMHH; YBa)XEHHUS K MPOLECCY TBOpUYECTBa B OOJACTU TEOPUU U
IIPAKTUYECKOIO0 IIPUMEHEHUS XHMHH, OCO3HAHUA TOIO, YTO JOCTMIKEHHS HAYKH €CTh
pe3ynapTaT JUIMTEIbHBIX HAONIO/IEHUHN, KPOMOTIMUBBIX AIKCIEPUMEHTAIbHBIX MOMCKOB,
IIOCTOSIHHOI'O TPy YYEHBIX U MPAKTUKOB,;

MHTEpECAa M MO3HABATEJIBHBIX MOTHMBOB B ITOJYYEHHH W TOCIEIYIOIIEM aHAIN3E
UH(OpMAIUH O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPaBCTBEHHOT'O CO3HAHUS, dTHYECKOTO TIOBEICHNS,

CIIOCOOHOCTH OOCHHUBATb CHUTyallMH, CBA3AHHBIC C XHMHYCCKHMHU BJICHUAMUH, u
IIPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPAJIbBHO-HPABCTBCHHBIC HOPMbI
N ICHHOCTH,

TOTOBHOCTH OLICHHMBATh CBOE ITIOBEACHHUE M IMOCTYIIKH CBOUX TOBapI/IIHeﬁ C HO3PILIHI>1
HPABCTBCHHLIX M IIPABOBLIX HOPM K OCO3HAHHC HOCJIGIICTBHI?I 9THUX ITOCTYIIKOB,

4) dpopMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOTO U 0€30MacHOTro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (U3MYECKOMY | IICHXHYCCKOMY
3I0POBBIO; COOJIIOACHUS MTPaBUII 0€30MMaCHOTO 0OpallleHUsI C BEIIECTBAMU B OBITY,

ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LEHHOCTH MPABWII UHIUBUIYAIIBHOTO U KOJUIEKTUBHOTO O€30M1aCHOTO
IIOBEJICHUS B CUTYALUAX, YTPOXKAIOIIMX 340POBBIO U XKU3HHU JIFOACH;

OCO3HaHUs MOCIEACTBUM U HEMPUATHS BPEAHBIX IPUBBIUEK (YIIOTpeOIeH s

aJIKOTOJIs1, HAPKOTUKOB, KYPEHU);
S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATENbCKON e TENBHOCTH,
OOLIECTBEHHO IMOJIE3HOW, TBOPUECKOM U JPYrMX BUAAX JEATEIBHOCTH; YCTaHOBKU
AKTUBHOE y4YacTHE€ B PELICHUHU MPAKTHUUYECKUX 3a/lay COLUMAJIBLHON HarpaBiIE€HHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUEHUIO Mpodecchii pa3InyHoro pojia, B TOM YUCIE
HAa OCHOBE IIPUMEHEHHS MPEIMETHBIX 3HAHUM [0 XUMUHU;, YBAXKEHUS K TPYHLY, JIOISAM
TpyAa ¥ pe3yibTaTaM TPYAOBOM AESITEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
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WHAUBUAYAIbHON TpaekTopuu oOpa3oBaHMs, Oyayied mnpodeccuu U peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMUU, UHTEPECOB M MOTPEeOHOCTEH OOIIECTBA;
6) 3K0JI0r14eCcKOro BOCIMTAHMS
AKOJIOTHYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;
MMOHUMAaHUS TJI00ATBHOTO XapaKTepa IKOJOTUUECKHUX MTPOOIIeM, BIUSHUS

9KOHOMHYCCKHUX IIPOOCCCOB Ha COCTOAHHUC HpHpOI[HOﬁ 141 COHI/IaJ]I)HOﬁ CpCIbI;
OCO3HaHUuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAHUA I[OCTI/I)KCHI/Iﬁ XUMUHA U1 PCHICHUA

BOIIPOCOB PaIlMOHAJILHOIO TPUPOIOIOIB30BAHUSA; AKTUBHOTO HEMPHUATHS JICHCTBHM,
IMPUHOCSIIUX BpE OKpYXKarolled NPUPOJHON cpele, YMEHHS MPOTrHO3UPOBATH
HEOJaronpusiTHbIE HKOJOTMUECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JACHUCTBUM U
MpeoTBpaIlaTh UX; HaJUYUs PA3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, SKOJIOTHYECKON
KYJbTYpbI, OMNbITA JCSATEIBHOCTH  DKOJOTMYECKONW  HAMpABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMHU B [O3HABATEIbHON, KOMMYHUKATUBHOW U COIMAJIbHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTMBHO MPOTUBOCTOSITH UJICOJOTUH XemodoOuu;
7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MMOHUMAaHUs CeNU(PUKN XUMUM KaK HAyKHU, OCO3HaHUs €€ posid B (GOPMUPOBAHUU
pPallMOHAJIBHOTO HAyYHOT'O0 MBIIUICHHS, CO3JaHUM IICJIOCTHOTO NpEACTaBlIeHUS 00
OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE IPUPOJIBI U YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEpPHOCTEH U pEHIeHuHu TpoOJieM COXpaHEHUsS MPUPOJAHOTO PABHOBECHUS;
yOeKAEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH I COBPEMEHHOM ITUBUIIN3AIINN:

B €€ T'yMaHUCTUYECKOM HAMpPaBICHHOCTH U BaYKHOM POJIM B CO3JJaHUU HOBOM 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUH TJI00ATBHBIX MPOOJeM YCTOWYMBOIO pa3BUTHUS
YEJIOBEUECTBA —  CBHIPHEBOM, DOHEPreTHYECKOW, TMHIINEBOM U  IKOJOTMYECKOMN
0€30macHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00ECIIEUEHNUN YCIOBUM YCHEIIHOTO Tpyda U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KaXKJAOT0 YieHa OOIIeCTBa;

CCTGCTBCHHO-Hay‘IHOﬁ rpaMOTHOCTHU: TOHMMAaHUS CYIIHOCTH MCTOAOB ITO3HAHUA,
HCIOJB3YCMbIX B CCTCCTBCHHBLIX HAYKaXx, CITOCOOHOCTH HCIIOJIL30BAaTh II0JIy4aCMBbIC
3HaHUA OJIA aHaJli3a U 00BICHEHUS SIBJICHUH OKPYKAaromero Mupa U nmpoucxoaiamux B
HEM PI3MCH€HPII>1, YMCHHA [O€J1aTb 00OCHOBaHHBIC 3aK/IIOYECHUS Ha OCHOBE HAay4YHBIX
(1)aKTOB U UMCIOIINXCA AAHHBIX C TCJIBIO MOJYUYCHUA JOCTOBCPHBIX BBIBOAOB,

CITIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS [UISI PEIICHUS
npoOjieM B pealbHBIX JKM3HEHHBIX CHUTyallMsAX; MWHTEpeca K TO3HAHUIO W
HCCIIEIOBATENIbCKOM AESTEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHMUIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUH C >KMU3HEHHBIMU
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OTPEOHOCTSIMU; UHTEpeca K OCOOCHHOCTSM Tpylda B pPasIUYHBIX cdepax
npodeccruoHanTbHON

NEATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe PE3YJIbTaThl OCBOCHHS YU€OHOTO MpeiMeTa « XUMUs» Ha YPOBHE
CpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TIOHATHS, OTPaKAOIINE
IIEJIOCTHOCT, HAy4YHOW KApTUHBI MHpa U CHEMU(HUKY METOIOB ITO3HAHWUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIEeCTBO, JHEPrus, SIBJICHHE,
mpoliecc, cCUcTeMa, Hay4Hbld (aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCJIENOBAHHE, HAOJIOJCHHE, U3MEpPEHUE, OSKCIEPUMEHT U JApPYTHE);
YHUBEpCAJIbHBIE  y4yeOHble  JeMCTBUS  (TIO3HABATEIbHbIE, = KOMMYHUKATHUBHBIC,
peryisTUBHbBIE), oOecrieunBaomme GopMupoBaHue (PyHKIIMOHAIBHON T'PaMOTHOCTH U
COIMAIbHON KOMIIETEHIIMM O0YYaroIINXCs; CIOCOOHOCTh O0YUYalOIMMUXCsl UCIIOIb30BaATh
OCBOEHHBIE MEXKJUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHUE 3HAHUS WU YHHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIE  pe3yJIbTaThl  OTPAXKalOT  OBJIAJICHUE  YHUBEPCAJIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
ba3oBble JJoruyeckue 1eMCTBUA:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh M aKTYaJTU3UPOBATh MIPOOIIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OmnpenensaTh UeAu JACSITENbHOCTH, 3a/aBas MapamMeTpbl W KPUTEPUU HUX
JNOCTHKEHHUSI, COOTHOCHUTH pE€3YyJbTaThl JEATEIBHOCTH C IIOCTABJICHHBIMU LEISAMU;
UCII0JIB30BaTh IIPU OCBOCHWM 3HAHWWA NMPUEMBI JOTMYECKOTO MBIIUICHHUS — BBIIEIATH
XapaKTEpHbIE MPU3HAKU MOHATHUA M YyCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME TOHATUA [JIs OOBSCHEHUS OTACNIbHbIX (AKTOB U SIBJICHUM;
BBIOMPATh OCHOBAHUS U KPUTEPHHM JIJISl KIIACCU(DUKAIIMU BEUIECTB U XUMHYECKUX
pEeaKuunii;

yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXK]ly U3YYaEMbIMH SIBICHUSIMU;
CTPOUTH JIOTMYECKHE pACCYX ACHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, IO AHAJIOIHUH),
BBISIBIISIT  3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHMSX,
bopMyaMpoBaTh BBIBOJABI W 3aKJIIOYEHHUS; NPUMEHSATh B TpoLEcce MO3HAHUS,
UCIIOJIb3yeMble B XHMHUHU CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3oBbIBATH
MOJICJIBHBIE TMPEJICTABICHUS — XWMHYECKHI 3HAaK (CUMBOJ) 3JIEMEHTA, XUMUYECKas
dopMyna, ypaBHEHHME XMMHUYECKON peakuum — OpU  pElEeHUH  y4eOHBIX
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MO3HABATENbHBIX W MPAKTUYECKUX 3a7a4, NPUMEHATh Ha3BAHHBIE MOJEIbHBIC
NPEACTABICHUS I BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3YYaE€MbIX BEILIECTB U
XAMHUYECKUX PEAKIUU.

ba3oBble uccienoBarebCKHe J1eCTBUS:

BJIQZIETh OCHOBAaMH METOJOB HAYYHOTO IIO3HAHWS BEUIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh LENW U 33Ja4l HCCIIEOBAHUS, UCIOJIb30BaTh MOCTABICHHbBIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JyIs1 (DOPMHPOBAHUS THUIIOTE3BI MO TIPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX
CYyXXJICHUH; BIAJETh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHHs HaONI0AaTh 3a XOIO0OM
mpoliecca, CaMOCTOSATENIBHO TPOTHO3MPOBATH €ro  pe3yibTar, (OpMyIHpOBaThH
0000IIEHHsI W BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAHUA,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MPOCIIaHHON paboTe;

IpPUOOPETATh OIBIT YYEHUYECKON UCCIIEN0BATEIHLCKON U MTPOCKTHOM JIeITEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATEIILHOMY IMOMCKY METOJIOB pEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3IMYHBIX METO/I0B ITO3HAHMUSI.

Pa6ora ¢ unpopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX UH(POpMAIUU (HaydYHO-TIOMYJIIpHAsT
JUTEpaTypa XUMUUYECKOTO COJEp>KaHus, CIIpaBOYHbIE MocoOusi, pecypchl MHTEepHeTa),
aHAIM3UPOBATh HMH(POPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MPECTaBICHUS, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNUBOCTH;

dbopMyIHpoBaTh 3aMpoChl M MNPUMEHSATHh PA3JIUYHBICE METOJbI MPHU TOUCKE U
oTOope uHpopManyK, HEOOXOAMMOM JIJIsi BBITTOTHEHUS YYeOHBIX 3aJ1au ONpeIeIEHHOTO
TUIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHUSI HH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIBHYIO (OpMY TIpeICcTaBlIeHUsS UHPOpMaIIUU
(cxemsl, rpaduKu, TMarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

MCII0JIb30BaTh HAYYHbIN S3bIK B KAYECTBE CPEICTBA MPU padOTE C XUMUYECKOU
uHpopMale: MpUMEHSITh MeXIpeaAMEeTHbIE ((PU3nUecKrue U MaTeMaTUYeCKUe) 3HAKU U
CUMBOJIBI,  (opMynbl,  aOOpeBUATypbl, = HOMEHKJIATypy;  HCIOJb30BaThb U
peo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIC YUeOHbIC JeHCTBUA:

3a7jaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOM TEMBbI B X01€ AUAIOra
W/WIM  UCKYCCHM, BBICKa3bplBaThb MJEH, (HOPMYIHpOBaTH CBOM MPEAJIOKEHHUS
OTHOCHUTEJILHO BBINIOJIHEHMS MPEIJIOKEHHOW 3aJayd; BBICTYNATh C IPE3CHTALUEH
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pE3yNbTATOB IO3HABATEJILHOM JI€ATEIbHOCTH, ITOJIYYEHHBIX CAMOCTOSITENBHO WM
COBMECTHO CO CBEPCTHMKAMHM MPHU BBIIOJIHEHHMH XWMHYECKOIO SKCIEPHUMEHTA,
IPAKTUYECKON pabOThl MO MCCIETOBAHUIO CBOWCTB M3Yy4aeMbIX BELIECTB, PeaM3allun
yu4eOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3yjibTaTaM IMPOBEAEHHBIX
UCCJENOBAHUM NYTEM COIJAacOBaHUS MO3UIMI B XOAe OOCyXkJeHus H OOMeHa
MHEHUSAMH.

PeryasitTuBHbIe YyHUBepCaJIbHbIE Y4eOHbIE 1eHCTBUS

CaMOCTOSTEJNIHO MJIaHUPOBATh U OCYUIECTBJISTh CBOIO II03HABATEIbHYIO
NEeATEIbHOCTh, ONpenensss €€ Lenu W 3aJa4yd, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOJMMOCTA  KOPPEKTUpOBaTh  MpeajiaraeéMblid  alroOpuT™M  JCHCTBUN  TpU
BBINIOJIHEHUM  Y4eOHBIX M  MCCIEOBAaTEIbCKUX  3a/lad, BbIOMpaTh Hauboliee
3 PeKTUBHBIN CITOCOO MX PELICHUSI C YYETOM MOJTYyUYECHHS] HOBBIX 3HAHUI O BEIIECTBAX U
XUMUYECKUX PEAKIUAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH IE€ATEIbHOCTH HAa OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpenMeTHbI€ pe3yabTaThl OCBOEHUS Kypca « OpraHuueckas XuMUsh» OTpa)xaror:
c(hOpMUPOBAHHOCTDH MPEJICTABICHUN O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, POJIU XUMUMU B T[IO3HAHWUU SBJICHUW MNPUPOABI, B
(GbOopMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JIUYHOCTH, €€ (DYHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOMUMON ISl PEIICHHS] TMPAKTUYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3JO0pOBbI0O W TPUPOJHON Cpele; BIAJICHUE CHCTEMOMN
XUMHUUYECKUX 3HAHUI, KOTOPasi BKIIFOYAET:

OCHOBOTIOJIATAIOIINE TMOHSITUS (XMMHUYECKUM HJIEMEHT, aTOM, AJIEKTpOHHAas 000J0uYKa
aTomMa, MOJIEKyJa, BaJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, XUMHUYECKasi CBS3b,
cTpyktypHass ¢opmyrna (pa3BépHyTass M COKpaimiéHHas), MOJb, MOJSpHas macca,
MOJISIPHBIN 00BEM, YTIEPOAHBINA CKeNleT, (YHKIMOHANIbHAS TpYIa, pajauKal, U30Mepus,
WU30MEpbl, TOMOJIOTMYECKUM  psii, TOMOJOTH, VYIJIEBOJAOPOMABI, KHUCIOPOJ U
a30TCOAEpXKAllle  COEAUMHEHUS, MOHOMEpP, TMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS);

TEOPUHU U 3aKOHBI (TEOpHsl CTPOSHUsI OopraHudeckux BemiectB A.M. bytiepoBa, 3akoH
COXpAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3bIK XUMHHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XWUMHUYECKUX SBJICHUH, (PAKTOIOTHUYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, TMOJIyYEHUH M OE30MaCHOM UCIIOJIb30BAaHUU BAXKHEUIIIUX OPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUN BBISBIISITh  XapaKTEpPHBIE MPU3HAKU  TIOHATHM,

21



yCTaHaBJIMBaTh HMX B3aMMOCBS3b, HMCIOJB30BATh COOTBETCTBYIOIIME IOHATUS  IPH
ONMCaHUM COCTaBa, CTPOECHHUA W NPEBPAILICHUA OPraHUYECKUX COCIUHEHUI;
c(hOpMUPOBAHHOCTh YMEHUHN UCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHMUSI
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEéHHON) (opMysl OpraHuYeCcKuX
BEIIECTB M YPAaBHEHHI XUMHUYECKHUX pEaKUUH, M3rOTABIMBATH MOJEIH MOJIEKYII
OpraHUYEeCKUX BELIECTB JUIS WUIIOCTPALIMU MX XUMHUYECKOTO U IMPOCTPAHCTBEHHOIO
CTPOECHHS;

chOpPMUPOBAHHOCTh ~ YMEHUH  YCTaHABIMBaTh  MPUHAMICKHOCTh  U3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO MX COCTABY U CTPOCHMIO K ONpPENeIEHHOMY KiIacCy/TpyIie
COCMHEHUM  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkAIhe  COCIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMs), JaBaTb KM Ha3BaHUS II0 CHCTEMATHYECKOM
Homenknarype (IUPAC), a Takxe NpUBOAWTH TPUBHAIBHBIE Ha3BaHHUS OTHCIBHBIX
OpraHUYECKUX BEMIECTB (PTWJICH, MPOIUJIEH, alleTWICH, JTUJICHTJIUKOJb, TIUIEPHH,
dbenon, QopManpieru, aneTadbleru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA,
OJIEMHOBas KHCJIOTa, CTEAPUHOBAs KHUCIIOTA, TJII0OK03a, PPYKTO3a, KpaxMmal, HeJUIr0I03a,
TJIMIMH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEEIATh BUIbl XUMUYECKOM CBS3U B OPraHUYECKUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI MMPUMEHATH MOJIOKEHUSI TEOPUU CTPOCHHS OPraHUYECKHUX
BemiecTB A.M. byTiepoBa st OOBSACHEHHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT HX
COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaATh COCTAB, CTPOEHUE, GPU3UUECKHUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPTraHUYECKHUX
BemecTB  (MeTaH, 3TaH, OTWICH, TMPONWICH,  ameTwWieH, OyraaueH-1,3,
MeTwiOyTaaueH1,3, O€H30J, METaHOJ, 3TAaHOJI, ATHJICHIJUKOJb, TIULEPUH, (EHOI,
aleTanbJerull, MypaBbuHas U YKCYCHAasl KHCIJIOTHI, IJIFOKO3a, Kpaxmalj, IeJUI0I03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIY HHUMHU
YPaBHEHUSIMU  COOTBETCTBYIOLIMX  XMMHYECKMX PpPEAKUUH €  HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOopMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UICTOUYHUKH YTIIEBOIOPOIHOTO

ChIpbs (HE(Th, MPUPOJHBIIA ra3, yroib), COCOObl UX MepepabOTKU U MPAKTHUYECKOE
IPUMEHEHHE POAYKTOB IepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAWTH BBIYMCICHUS IO XMMHYECKUM YpPaBHEHUSIM
(Maccel, 00BEMa, KONMMYECTBA HMCXOJHOTO BEIMIECTBA WJIM TPOAYKTa PEAKIUU T10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB HIIM MPOJYKTOB
peaKkiun);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOW 3HAHUH OO0 OCHOBHBIX MeETOAaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMBIX B XHUMUU MPU U3YYEHUU BEUIECTB U XUMHUUYECKUX
saBieHUN (HAOMIOJIEHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJICTMPOBAHUE), HCIIOJIb30BaTh
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CUCTEMHbIE XMMUYECKHE 3HAHUS JJI NPUHATUS PEIIECHUN B KOHKPETHBIX *KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM,;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOJIaTh MIpaBWila MOJIb30BaHUSI XMMHUYECKON NOCYyA0N
U J1a00opaTOpHBIM O0OPYJOBaHHEM, a TaK)Ke IpaBuiia OOpallleHHs C BELECTBAMHU B
COOTBETCTBUU C MHCTPYKIUSIMU T10 BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB;
c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJIHATH XUMUYECKUN IKCHEPUMEHT
(mpeBpallleHusT OpPraHMYECKHX BELIECTB IIPU HarpeBaHUM, IOJIY4YEHHE OSTUJICHA WU
U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEILIECTB, JACHATypaLus
OENKOB MpPH HAarpeBaHMHU, I[BETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH Oe30MacHOCTH MpH OOpalleHMH C BEllecTBaMU M J1a0OPATOPHBIM
000py/I0BaHUEM, MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO 3KCIEpUMEHTa B (opMme
3aMKMCH YPABHEHUN COOTBETCTBYIOIMX PEAKUUN U (OPMYIHPOBATH BBIBOABI HA OCHOBE
3TUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTHUYECKU AHAIM3UPOBATH XUMHUYECKYIO MH(OpMaIUIO,
NOJy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (cpeacTBa MaccoBoil mHpopManuu, HTEpHET 1
JPYTHX);

c(hOpMUPOBAHHOCTH YMEHUI COOIIOATh IPABUIIA SKOJIOTHUECKH 11eJIeCO00pa3HOro
NOBEACHUS B OBITY M TPYJOBOU AEATEIBHOCTH B LIENIAX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXKarollel IPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTb BO3JECHCTBHS Ha YKUBBIC
OpraHu3MBbl ONPEAEIEHHBIX OPraHUYECKUX BEUIECTB, HOHUMas cMbIci rokaszaTes 11K,
NOSICHATh HAa NpPHUMEpPax CHOCOObl YMEHBIIEHUS W MNPEAOTBPALEHUS HX BPEIHOTO
BO3JICHCTBHUSI HAa OpPraHM3M 4YeJOBeKa; i OOYyYarolMXCs C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsl: YMEHUE NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX
METOJaX MO3HAHUS BEIIECTB U XMMMUYECKUX SIBICHUN; JJI CIENbIX U CIa00BUASIINX
OOy4YaroIIMXcs: YMEHUE HCIOJIb30BATh PEIbePHO TOUEUHYIO CHUCTEMY O0O3HAYEHUI
JI. bpaiins q1s 3anucu XUMUYeCcKUuX Gopmy.

11 KUIIACC
[IpenmerHBIe pe3ynbTaThl OCBOSHMs Kypca «OOIIas u HEOpraHUYecKas XUMUS
OTpa)karoT:
c(hOpMHUPOBAHHOCTh NPEACTABICHUMH: O XUMUYECKOU COCTaBJISIONIEH

€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIM XMMHUH B MO3HAHHUM SIBJIEHUW MPUPOJBI, B
(GbOopMHpPOBAaHUM MBIIUICHUS U KyJAbTYpbl JMYHOCTH, €€  (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOMW [UIsl pelICHHs] NPAaKTHUYECKUX 3aJad M HKOJIOTHYECKU
000OCHOBaHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBbIO M NPUPOJIHON cpeje; BiaJeHue
CUCTEMOM XMMHWYECKMX 3HAHWM, KOTOpas BKJIOYAET: OCHOBONOJIATAIOUINE ITOHATHS
(XMIMHUYECKUH 3JI€MEHT, aTOM, U30TOIl, S-, P-, d- 3EeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIA, MOJIb, MOJIIpHBIA  00BEM, BAJICHTHOCTD

AIEKTPOOTPUILIATENILHOCTh, CTEMEHb OKHUCIEHHUS, XUMHUYECKas CBA3b (KOBAJECHTHAs,
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WOHHAS, METAITMYECKAs, BOJOPOIHAS), KPUCTALTHYECKAS PEIIETKA, TUITBI XUMHUIECKHUX
peaKInii, pacTBOpP, IEKTPOJIUTHI, HEIJEKTPOJIUTHI, FICKTPOIUTHICCKAS AUCCOIIHAIIHS,
OKHUCJIUTEIIb, BOCCTaHOBUTENb, CKOPOCTh  XHMHUYECKOU peaxIm,
XUMHUYECKOE PaBHOBECHUE);

TEOpUU u 3aKOHBI (Teopus ANEKTPOJIUTUIECKON JIMCCOIHAIINH,
nepuoanuecknil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHHUS MACChl BEILIECTB, 3aKOH
COXpaHEHUS W TMPEBPAICHUs] SHEPTUU MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUYECCKUE 3HAHUA, JCKaIlMe B OCHOBE
MOHUMAaHUSI TMPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (haKTOJIOTHICCKUE
CBEJICHWS O CBOMCTBaxX, COCTaBe, IIOJYYCHMHM ¥ O€30MaCHOM HCIIOIh30BaHUU
BOKHECHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTHYECKOW JESITEIHBHOCTH
YeJIOBEKa,

c(hOpMHUPOBAHHOCTH YMEHHU BBISBIITE  XapAaKTEPHBIE MIPU3HAKH
MOHSATAM, YCTAHABIMBATh MX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHUS
IIPU OITMCAHUH HEOPTaHNYECKUX BELIECTB U UX ITPEBPAILCHUN;
c(hOopMHPOBAHHOCTh YMEHHM  HCHOJIb30BaTh  XMMHYECKYK)  CHMBOJIMKY
JUIsl  COCTaBJICHHUS bopmyn BCIIECTB U YPaBHEHUN XUMHUYECKUX
peakiuii, cuctematnueckyto HoMeHknatypy (IUPAC) u TpuBmManpHble Ha3BaHUs
OTJICJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ra3, YIJIEKUCIBIA ra3, amMMuax,
raméHas U3BECTb, HErami€Has W3BeCTb, NHUTbEBass COJa, HUPUT U JIpyTHeE);
C()OPMUPOBAHHOCTh YMEHHUH OINpEAesATh BAJICHTHOCTb M CTENEHb OKHUCIICHUS
XMMHUYECKUX DJIIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOM CBS3H
(koBaJieHTHasi,  MOHHAas, MeTaJuInYecKasi, BOJOPOJHAs) B COEOUHEHUSX,
TUI KPUCTAJNIMYECKOW PEHIETKH KOHKPETHOro BellecTBa (aTOMHasi, MOJIEKYJISIpHasd,
VOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOJHBIX PAcCTBOPAX HEOPTraHUYECKHUX
COCIMHCHMI;
c(OpPMUPOBAHHOCTh YMEHHMI YCTaHABJIMBATh MPHUHAJIEKHOCTh HEOPraHUYECKUX
BELIECTB [0 UX COCTaBy K ONpEIEIEHHOMY KiacCy/Tpynmne COeIWHEHUH (IIpOoCThie
BEILIECTBA — METAJUIbl M HEMETAJUIbl, OKCUJbI, OCHOBAHMS, KUCIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Tiepuogudeckoro 3akona JI.W.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO HU
MPOTHOCTHUYECKYIO (PYHKIIUU;
c(hOPMUPOBAHHOCTh YMEHUW XapaKTepPU30BATh DJIEKTPOHHOE CTPOECHHE AaTOMOB
XUMUYECKUX 31eMeHToB |—4 mnepuonoB Ilepmonnyeckold CHCTEMBI XHMHYECKHX
anemeHToB JI.M1. MennesneeBa, UCNOIb3Ys TIOHATHS «S-, P-, 0-2JI€KTPOHHBIC OpOUTAITNY,
«OHEPTETHUYECKUE YPOBHM»,  OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHMX DJJIEMEHTOB M MX COCIMHEHUM II0 IIEpUOAaM MW IpyIIiam
[lepuognueckort  cucteMbl ~ XUMUYECKMX  syemeHTtoB  J[.H. Menneneena;
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c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOIUE XUMUYECKUE
CBOMCTBA HEOPraHMYECKHX BELIECTB  PA3JIUYHBIX KJIACCOB,  MOATBEPXKAATh

CYLIECTBOBAHUE T'€HETUYECKOU CBSI3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU € IIOMOILIBID YPaBHEHUW COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKLUW;
c(hOPMHUPOBAHHOCTh  YMEHUS KJaccu(ummpoBaTh XUMHYECKUE  PEaKLIUH

0 PAa3IMYHBIM MpHU3HAKaM (YUCIY W COCTaBYy pEarupyrolux BEUIECTB, TEMJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTENEeHEW OKHUCICHHSI JJIEMEHTOB, O0paTUMOCTU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHHA COCTABJIATh YPAaBHEHHS PEaKIHWA pPAa3JTMYHBIX THIIOB,
MOJIHBIE U COKpAalll€HHbIE YpaBHEHHUS PEaKIMid MOHHOTO OOMEHA, YYMUTHIBasl YCJIOBUS,
IIPU KOTOPBIX ATH PEAKLINU UAYT J0 KOHUA;

c(hopMUPOBAHHOCTH yYMEHUM MPOBOAUTL PEAKIMU,  TOATBEPKIAIOIINEC
KaueCTBEHHBIA COCTAB Pa3IMUYHBIX HEOPTAaHMYECKUX BEILIECTB, PACMO3HABAThH OIBITHBIC
NyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX pAacTBOPAX HEOPTaHUYECKUX BEIIECTB;
c(hOpMUPOBAHHOCTh  YMEHUU PacKpbIBaTh CYITHOCTh  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHHS AJIIEKTPOHHOTO OanaHca ATHUX
peaKuui;

c(hOpMUPOBAHHOCTH YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU

peakiMu OT Pa3IMUHBIX (AKTOPOB; XapaKTEp CMENICHUS XUMUYECKOTO PAaBHOBECHUS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaThb XUMUYECKHUE MPOIIECCHI, JIeKAIUE B
OCHOBE TMPOMBIIIJIEHHOTO TMOJIYYEHHSI CEPHOM KHCIOTHI, aMMHAaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUIN 00 OOIMX HAYYHBIX MPUHITUIIAX U HKOJOTHUUECKUX
npo0iemMax XHMHYECKOTO MPOU3BOACTBA; CPOPMUPOBAHHOCTh YMEHHUH MPOBOJIUTH
BBIYUCJIEHUS C HCIIOJb30BAaHUEM IOHSTHS «MaccoBasl JOJIA BEHIECTBA B pPaCTBOPE»,
00BEMHBIX OTHOILIEHHHM Ta30B MPU XUMHYECKUX PEAKIUSIX, MACChl BEIIECTBA WJIU
00bEMa Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO W3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOro 3¢ dekTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHMSI ~ MacChl  BELIECTB, MPEBPAIlCHUSI U  COXPAHEHUS  DHEPIUH;
c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAAThH MpaBWiia MOJb30BAHUS XUMHUYECKON MOCYI0M
U JabopaTopHbIM OOOpYJOBAaHWEM, a TaKXKe MpaBWiia OOpaleHUs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMU TIO BBITIOJIHCHUIO TAOOPATOPHBIX XUMHUYECKUX OTBITOB;
c(hOpPMUPOBAHHOCTh YMEHUMW IUIAHUPOBATh U BBINOJHATh XUMHUYECKUM IKCIIEPUMEHT
(pa3ioxkeHue Mmepokcuaa BoJAOPOaa B MPUCYTCTBUM KaTajanu3aTopa, ONpPeIeICHUE CPEeIb
pPacTBOPOB BEIIECTB C MOMOIIBbI) YHUBEPCAIBHOTO WHIWKATOPA, BIUSHUE PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM peakiuu, peakiuy HOHHOro OOMEHa,
KaueCTBEHHbIC peaKkIMu Ha cylbdar-, kKapOoOHAaT- U XJOPHUA-aHUOHBI, HA KaTHOH
aMMOHUS, pEIIEHWE HSKCHEPUMEHTAJIbHBIX 3aJad 1o TeMam «Metauby ¢
«HemeTannel») B COOTBETCTBHH C MIpaBUJIaMU TEXHUKH 0€30TACHOCTU MPHU OOpaIeHUN
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C BemlecTBAaMH M JIa0OpaTOpHBIM 0OOPYIOBaHHMEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO AKCIEPUMEHTa B (hOpME 3alHCH yPaBHEHUN COOTBETCTBYIOIIUX pEaKIUN
u

¢opMyIHpOBaTh BBIBOJBI HAa OCHOBE ITHX DPE3YJIbTAaTOB; C(POPMUPOBAHHOCTH YMEHUIA

KPUTHYECKH aHATU3UPOBATH XUMUUYECKYIO

uHboOpMaIlMio,  MOJYy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpEICTBA  MAacCOBOM
KOMMYyHUKanu, WHTepHET u JApyrux); cHOPMHUPOBAHHOCTb YMEHUU COONIONATH
IpaBUjia OSKOJOTUYECKH 1IEJeCOO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOH
JESTENIbHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOIIEH MNPUPOIHOU
Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha JKHUBBIE OPTaHU3MBI ONpEACIEHHBIX
BEIIeCTB, MoHMMas cmbica mokaszarens IIJIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBILIEHUSI U NMPEAOTBPAILECHUS UX BPEAHOIO BO3JEHCTBUS HA OPraHM3M YEJIOBEKa;
JUTISE OOYYArOIIMXCSl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHUE MPUMEHSTH
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKHX SBICHUI;
JUIS CIETBIX U CIa00BUASIINX O0YYaIOIINXCs: YMEHHUE UCII0JIb30BaTh Peibe(hHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uis 3anucu XuMU4eCKuX (OpMYyIL.
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