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IMOSACHUTEJIBHASA 3AIINCKA

[lporpaMma 10 XWUMHM Ha YypOBHe cpeiHero o6iiero o6pa3oBaHUs
pa3paboraHa Ha ocHOBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpa3zoBannu B Poccuiickoii Pezepaiiii», TpeboBaHU K pe3yibTaTaM OCBOEHMS
denepanbHOM 00pa3oBaTeNbHOM MporpaMMbl  CpefHEro oOilero o6pa3oBaHUs
(®OIT COO), npeacraBaeHHbIX B PenepasbHOM — TOCYZApCTBEHHOM
obpa3oBarenbHOM cTaHzapre COO, ¢ yuérom KoHienuu Tperno/jaBaHusl
yuebHOro mipeiMeTa «XHMHs» B 0Opa3oBaTe/bHBIX OpraHu3auusax Poccuiickoi
denepaliy, peanu3yHIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTPaMMbI, U
OCHOBHBIX TIONOXeHUW «CTpaTerud pa3BUTUS BOCIUTaHUA B Poccuiickou
®enepaumu Ha nepuof, a0 2025 roga» (Pacnopsbkenue IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKke IMporpaMMbl 10 XWUMHH, K OIpeje/eHUI0
o01ieli crpaTteruu 00yueHus:, BOCTIMTAHUS M Pa3BUTHS 00YyUarolUXCsl CPe/[CTBAMH
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHe COCTaBUJIU
KoHIlenTyanbHble To/iokeHHusT PI'OC COO o B3anmMo0OyC/IOBJIEHHOCTH TieJiel,
cojJiep)KaHusi, pe3ynbTaToB o0OyueHHss W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

Xummnyeckoe oOpa3oBaHue, roryuyaeMoe BbIITyCKHUKaMH
o61mieobpa3oBaTesibHOM  OpraHMW3alvd, SIB/ISETCS HEeOTheMJIeMON YaCThi0 WX
obpa3zoBaHHOCTM. OHO CAYKUT 3aBepIlAOLIUM 3TalioM peanu3aliid  Ha
COOTBETCTBYIOILleM eMy 0a30BOM YpOBHe KJ/IOUeBbIX IIeHHOCTeM, MPHUCYIUX
L[eJIOCTHOM CUCTeMe XUMHUYecKoro o0pa3oBaHUs. OTH LEHHOCTH KacaroTCs
TI03HAHMS 3aKOHOB MPHUPO/BI, (POPMHUPOBaHUS MHUPOBO33PEHHs U 00ITel KyIbTyphbl
ye/ioBeKa, a TaKXKe OSKOJOTMUeCKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3J0POBbI0 U TpPUPOAHOW cpefe. Peamusyercs xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiijero o6pa3oBaHusl Cpe/icTBaMU yuebOHOTo
npeaMera «XHMHsI», COJep)KaHWe U TIO0CTPOeHHWe KOTOPOro OnpefesieHbl B
rporpaMme 1O XHMWUU C YYETOM CIeLUPUKA HAayKU XUMHUW, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HM O00IleCTBa, a TakKKe C yUETOM
o0mMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obiriero obpa3oBanusi B Poccuiickoii degeparyu.

XUMUSI KaK 3JIEMEHT CUCTEMbI €CTeCTBEHHBIX HayK WrpaeT 0co0yio poJib B
COBpeMEeHHOW I[MBW/IM3AlUM, B CO3/JaHUM HOBOWM 0a3bl MaTepuanbHOW KYJbTYPHI.
OHa BHOCUT CBOU BK/aj, B (hOpPMUPOBaHKe Pal[MOHATLHOIO HayYHOTO MBIIIJIEHUS,
B CO3/IaHHE L[eJIOCTHOTO TIpeZiCTaBeHHsi 00 OKpY’KarollleM MHpe KakK O eJIUHCTBE
TIpUPO/II U YesioBeKa, KOTopoe (opMHpYyeTCss B XMMUM Ha OCHOBE TMOHHMMAaHUS
BellleCTBEHHOI'0 COCTaBa OKPY’KAlLero MUpa, OCO3HAHUSI B3aUMOCBS3U MEXIY
CTPOEHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSIMU MIPYMEHEHMS.



TecHO B3auMMO/IeliCTBYSI C APDYTMMM eCTeCTBeHHbIMU HayKaMH, XUMUS CTaa
HeoTheMJ/IeMOl YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIEIIHOTO
TPyZid Y >KW3HW KaKJOro usjeHa obiectBa. CoBpeMeHHass XHUMHSI KakK Hayka
co3yjiaTe/ibHasi, KaK HayKa BbICOKMX TEXHOJIOTMM HarlpaB/ieHa Ha pelleHue
ri06anbHBIX Mpo6eM yCTOWYMBOTO pa3BUTHs Ue/IOBeYeCTBA — ChIPbEBOM,
9HEepreTHUYeCKOM, MUILeBOM, IKOIOrMUecKou 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTBeTCTBUM C OOLIUMH I[eISIMH W TIPUHI[UTIAMH CpeJHero oOIrero
obpa3oBaHus cojepkaHue npeaMeTta « Xumus» (10-11 Knaccel, 6a30BbIl YPOBEHb
M3y4eHUs1) OPUEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/bTyPHYIO TIO/ITOTOBKY
oOyyJarommuxcs, HeoOXOAUMYHO UM [/ BbIPaOOTKM MHPOBO33PeHUECKHX
OpPUEHTUPOB, YCIIEIHOIO0 BK/IKUYEHUSI B JKU3Hb COLMyMa, [POJAOJDKEHUS
o0Opa3oBaHMs B pa3/MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPE[CTBEHHO C XUMUEH.

CocTap/iAOmMMA  TIpeaMeTa  «XUMHSI»  SBJSIOTCA  0a30Bble  KypChbl —
«Opraanueckasi xumusi» u «OOijasgs ¥ HeopraHuuyeckas XUMUs», OCHOBHBIM
KOMITOHEHTOM COZiepKaHHUsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HAHUH 110 HEOPTaHUUeCKOW XUMUH (C BK/IIOUeHHEeM 3HaHUHW U3 o0IIel XUMHUH) U
OpraHhueckou xvumuu. @OpMHUpOBaHWE [AHHOM CHUCTEMbl 3HAHWW TP HU3yUYeHUU
npegMeTa obecrieyrBaeT BO3MOKHOCTb pacCMOTpPEHMs BCero MHOroobpasusi
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB M TEOPU XUMUHU.

Crpykrypa copepxXaHust KypcoB — «OpraHuueckas xumus» U «O6irjas u
HeopraHuyeckass XuMHsi» C(OpMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIO[XO0Za K WU3yueHUI0 yueOHOro wMaTepuasa U 00yc/OBIeHa
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWM Ha  OMpeJe/éHHBIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYeCcKOM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHE K/IaCCMUeCKOW TeOpUM CTPOEHUsI OpraHh4yecKux
COelMHEHWW, a TakKKe Ha YPOBHE CTEpeOXUMHUECKUX U  3JeKTPOHHBIX
Tpe/iCTaB/ieHd O cTpoeHnr BeirlectB. CBeieHHss 00 U3ydaeMbIX B Kypce
BeIlleCTBaxX JAIOTCS B Pa3BUTHU — OT YTJIEBOJOPO/IOB 0 CIOXKHBIX OHMOJ/IOTHUYeCKH
aKTHUBHBIX COeIUHeHW. B Kypce opraHuueckoll XWUMHUM TIOJy4alOT pa3BUTHE
chopMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHavabHbIe
rpe/iCTaB/IeHUs] 0 XUMUUECKOW CBSI3U, KaCCU(PUKALIMOHHBIX TIPHU3HAKaX BeIlleCTB,
3aBUCHMMOCTH CBOMCTB BeILeCTB OT UX CTPOEHUSI, 0 XUMUUYECKOW peaKIvu.

[Tog HOBBIM YIJIOM 3peHUs B TipeiMeTe «XUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yueHHbI Ha YpOBHe OCHOBHOTO 00ijero o6pa3oBaHUs
TeopeTUYeCcKU maTepuan U (HaKTOJIOrMYecKre CBeJleHWsi O BellecTBax U
XUMHUeCKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOIlas ¥ HeopraHu4yeckas
XUMUs» 00yJaroIMCsl  TIPe/IOCTaB/IsSIeTCS BO3MOXKHOCTh OCO3HaTh 3HaueHHe
TepUoANUeCKOTr0 3aKoHa C 00IeTeopeTHYecKUX W MeTO/[0JIOTHYeCKUX TIO3HULUH,
rybkKe TIOHATh HCTOpHYECKOe U3MeHeHHWe (YHKIMKA 3TOro 3akKoHa — OT
0006111aro111eil 10 00BACHSIONEH U IPOTHO3UPYIOIIEeH.

EfvHas cucTeMa 3HaHUM O Ba)KHEMILIMX BellleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W TMPUMEHEHHH, a TAKXKe O XUMHUYECKHX DeaklHUsiX, UX CYLIHOCTU U



3aKOHOMEpDHOCTAX MpoTeKaHusi JoroyHsercss B Kypcax 10 um 11 kiaccoB
3jIeMeHTaMU  COZIepKaHHWsl, WMEIOLMMU KY/IbTYpOJIOrMUeCKU W TPUKJIaJHOU
XapakTep. OTU 3HaHUSl CIOCOOCTBYIOT TIOHMMAaHUWIO B3aUMOCBSI3M XUMHU C
JPYTMMM HayKamH, pPacKpbIBalOT €€ pOJib B TO3HABaTe/JbHOW M TPaKTUYeCKOU
JesiTe/IbHOCTU  YeJIOBeKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHUsT K TIPOIECCY
TBOpYECTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TPUIOKEHWN XUMUH, TIOMOTaoT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOI[eCTBEHHO U JIMYHOCTHO 3HAUYHUMbBIX
npobsieMax, CBSI3aHHBIX C XUMHEM, KPUTHYECKH OCMBIC/IMBAThL WHGOPMAI[UI0 U
TIDUMEHSITb €€ /i1 TIOTIOJTHEHWSI 3HaHWM, pelleHUs] WHTe/JIeKTyalbHbIX U
9KCTepUMeHTaIbHbIX MCC/e/loBaTe/IbCKUX 3ajiau. B 11e/ioM cofiepkaHue yueOHOTO
npeiMeTa «XUMHUs»  JAHHOTO  YPOBHS  M3yUeHUsT OPUEHTUPOBAHO Ha
dbopMrpoBaHre y 0O0yYarOIMUXCS MHPOBO33PEHUECKON OCHOBBI [JisI TIOHUMAaHMUS
dbunocodckux upaeil, TaKMX Kak: MaTepuajbHOe eJWHCTBO HEOPraHWYecKoro U
OpraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeleCTB WX COCTaBOM M
CTPOEeHMEM, TI03HAaBaeMOCTb MPUPOAHBLIX SBAEHWW MyTEM SKCIIepUMEHTa |
pellieHUsi TIPOTHBOPEUYUM MeXAy HOBbIMU (aKTaMM U  TeopeTUueCKUMH
TIpe/ITIOChI/TKaMH, OCO3HaHKe POJI XUMHUH B PellleHHUH SKOJ0TMuecKux rpobsem, a
TakKe 1pobsiemM cOepe)keHUs1 SHEPreTUUYECKUX PeCyPCOB, ChIPbsi, CO3[JaHUSI HOBBIX
TeXHOJIOTUH U MaTepUasioB.

B nmaHe pelieHusi 3afad  BOCIUTaHWS, Ppa3BUTUST W COLMA/IM3aLUA
00OyuaroluXxcs TPUHAThIE TMPOTPAMMOIM T0 XWMWHK TIOAXO[bI K OTIpe/eIeHHI0
colepKaHUsi M TIOCTPOEHHWsi TIpeAMeTa TpeAyCMaTpuBalOT (OpMUPOBaHUE
YHUBEpCalbHBIX yUeOHBbIX JeHCTBUN, WMelmux 0a3oBoe 3HaueHUe /s
Pa3UUHBIX BUJOB [JeATebHOCTH: pelleHds TMpobseM, TOWCKa, aHaiau3a |
06paboTku nHbOpPMaIMH, He0OX0JUMBIX /1J1s1 TIPHOOPETeHHs OITbITa MPAaKTHUeCKOM
Y WCCIe[0BaTebCKOW AesiTeNIbHOCTH, 3aHMMalolleld BaKHOe MeCTO B MO3HaHUU
XUMUHU.

B rmpakTuKe TmMperolaBaHys XUMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpefHero o0Irero oopa3oBaHus, TIPYU OIpeeIeHUH
coJlep>KaTe/IbHOM XapaKTepUCTHMKU Liejield U3ydyeHUsl MpeaMeTa HarpaB/ieHWeM
MepBOCTENeHHOW 3HAUMMOCTU TPAJULIMOHHO TPHU3HAETCS (OpMUPOBaHME OCHOB
XUMHUeCKON HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHUeCKOu
J1esiTeTbHOCTU uesioBeKa M KakK OJJHOTO M3 KOMIIOHEHTOB MHUDOBOW KYJbTypbl. C
METOJUYECKOU TOUKM 3PEHHS] TaKOW TMOAXOJ K OIpeje/eHUr0 Lieierd W3ydeHus
ripe/iMeTa sIB/ISIETCSI BIIOJIHE OTIpaB/laHHbIM.

CornacHO J@HHOM TOYKe 3pEeHHsl TJIaBHBIMM L[e/IIMU M3Yy4yeHHUs TpeameTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 -11 K1) SBASFOTCS:

e (opMHpOBaHWe CHUCTEMbl XWMWUUECKHMX 3HAaHUM KaK  BaKHeMIlleu
COCTAaBJISIFOIIEN eCTeCTBeHHO-HAayUHOW KapTWUHbI MHpa, B OCHOBE KOTOPOU
JieXXaT K/IoueBble TIOHSTUS, (PyH/laMeHTa/bHble 3aKOHbI U TEOPUM XHMUH,
OCBOEHUe si3blKa HayKu, YCBOEHHWEe W TIOHUMaHHe CYIL[HOCTU [JOCTYMHbIX



000011leHNIT MMPOBO33PEHUYECKOTO XapaKTepa, 03HAaKOMJIEHHe C HCTOpHel
WX Pa3BUTHUS U CTAaHOBJIEHHSI;

e (opmupoBaHHe U pa3BUTHE MPeCTAB/IEHHUH 0 HayUYHbIX METOZAX IMO3HAHUS
BEIIeCTB M XUMHUECKUX peaki[ui, HeoOXOAWUMBIX i TpHobpeTeHUs
yMEHUH OpHUEHTHPOBATHCS B MHUPE BEIeCTB U XUMHUECKUX SIBIE€HUH,
MUMEOIUX MECTO B IIPUPO/Ie, B MPAKTUUECKOW U TIOBCEHEBHOU JKU3HU;

e pa3BUTHE YMEHHWM U CITOCOOOB /IeTe/TbHOCTH, CBSI3aHHBIX C HaO/MoeHueM
U 00bsicCHeHMeM XWUMWUYECKOTO 3JKCIepuMeHTa, CoO/roZieHreM TpaBuiI
6e3oracHOro obpairieHus C BelljeCTBaMH.

Hapsimy ¢ 3TuM, cofepskaTe/ibHasi XapaKTePUCTHKA Iie/ied U 3afiau U3yueHwUs
TpeMeTa B TIpOrpaMMe 10 XUMUH YyTOUHEHa ¥ CKOPPEKTHPOBaHa B COOTBETCTBUH
C HOBBIMH TIPUOPUTETAaMH B CHUCTeMe cpefiHero obimiero obpa3oBaHus. CerofHsi B
Nperno/ilaBaHuM  XMUMUKM B OOJbIIel  CTEreHW OTAAETCS  TpeAIouTeHue
MPAKTUYeCKOW KOMIIOHEHTe COZiep>KaHHsl OOydJeHHsi, OpPHUEeHTHPOBAaHHOW Ha
TIOJITOTOBKY BBIMTyCKHUKa 0011[e00pa30oBaTe/IbHOM OpraHu3al[iH, BJiafIelolero He
HaboOpoM 3HaHUWH, a (YHKI[MOHANBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu H
YMEHUSIMU aKTUBHOTO TTOJTyU€HHWs] 3HAaHWUM W TIPUMEHEHHs] UX B peasbHON JKU3HU
JUIS PellieHrst TIPaKTUYeCKUX 3a/1ad.

B cBfi3u € 3TUM TIpU U3yueHWM TipegMeTa «XWMUs» JIOMHUHHDYIOIIee
3HaueHue MPUOOpeTaloT TaKue LieJiv U 3aJlauu, Kak:

aflanTanys 00YYaroIUXCsA K YC/IOBUSM JUHAMHUYHO Pa3BUBAIOIIETrOCS MHPa,
dbopMHpOBaHWe  WHTEJUIEKTYalbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
caMo00pa30BaHuI0, COTPY/JHUUECTBY, CAMOCTOSITeJIbHOMY IIPUHSATHIO TPAMOTHBIX
pellleHNi B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Bel[eCTBaMH U UX
TIpUMEeHEeHUEeM;

dopmupoBaHre y  0OyuarOIUXCS  K/IHOUEBBIX HABBIKOB  (K/TFOUEBBIX
KOMIIETeHIN), WMEIOINX yHHBepCajibHOe 3HaueHHe /I Pa3/MuHbIX BH/OB
JesiTeTbHOCTU: pellleHus 1pobsieM, TIOMCKa, aHair3a U 00paboTku HMHGbopMaluy,
HEOOXOAUMBIX /11 TIPUOOpEeTeHUs] OIbITa [JeSTebHOCTH, KOTOpas 3aHUMaeT
BaXHOE MeCTO B TIO3HAHMU XUMHHM, a TakKXe /I OIeHKH C TIO3MLUN
9KO0JIOTUUECKOW 0e301TacCHOCTH XapaKTepa BWSHHUS BeIeCTB U XUMHAUYECKUX
TIPOLIECCOB Ha OPTaHK3M YeJioBeKa U MPUPOJIHYIO0 Cpealy;

pa3BUTHE TI03HABATEIbHBIX WHTEPECOB, WHTE/IEKTYa/JbHbIX W TBOPUECKHUX
CTIOCOOHOCTEM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITeTbHO MPHUOOpeTaTh HOBbIE
3HAHUS 110 XUMUH B COOTBETCTBHH C >KU3HEHHBIMH TTOTPEOHOCTSIMH, HUCIIOb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHUH i TIOMCKA U aHa/iM3a y4eOHOM U
HaY4YHO-TIOMY/IIPHOM WH(MOPMAaLUK XUMHUYECKOTO COZIEP>KaHUS;

(dbopmMHpOBaHUe U pa3BUTHE Y 00YUAIOIUXCs aCCOLUATUBHOTO U JIOTHUECKOTO
MBIIIIeHUSs], HabJTFoaTe TbHOCTU, COOPaHHOCTH, aKKyPaTHOCTH, KOTOpPbie 0COOeHHO
HeoOXOWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAaHWM U TIPOBEAEHUN XUMHUUYECKOTO
9KCTIepUMEHTA;



BOCTIMTaHWe Y OOydvarommxcs yOeKJEHHOCTH B  T'yMaHHCTHYeCKOU
HaTpaB/IeHHOCTA XUMUH, €€ Ba)KHOW PO B pellleHHWH T100anbHBIX MpobseM
palMOHA/ILHOTO TIPUPO/IOTI0/Ib30BaHusl, TTOTIOTHEHUSI SHepreTUUeCcKUX pecypcoB U
COXpaHeHHsI TIPUPOJHOTO PABHOBECUsI, OCO3HAHUSI HEOOXOAMMOCTH Oepe’KHOTO
OTHOIIIEHHSI K TIPUPOJie U CBOEMY 3/I0POBBIO, a TaKke TPUOOpeTeHHsl OIlbITa
VICTI0/Ib30BaHUsl TOYUEHHbIX 3HAaHWW [Ji1 TNPUHATUS TPaMOTHBIX pelleHud B
CUTYaLUsIX, CBSI3aHHBIX C XUMUUYEeCKHUMHU SIBJIEHUSIMU.

B yuebHOM TuTaHe cpefHero oOIero obOpa3oBaHUsI TIpeAMET «XUMUSI»
6a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON o0mactu «EcTecTBeHHO-HayuHbIe
TipeIMeThbD».

OO011jee YKC/I0 YaCOB, OTBeAEHHBIX /11 U3yUeHUss XUMHH, Ha 6a30BOM ypOBHe
cpenHero o6iero obpasoBaHus, coctapisger 68 yacos: B 10 kmacce — 34 yvaca (1
yac B HeZlest0), B 11 kacce — 34 vaca (1 yac B Heziento).



COAEPXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHUHU

[IpeameT opraHMueCcKOW XMMUM: eé BOSHUKHOBEHUe, pa3BUTHE U 3HauUeHUe B
MOJTyUeHUU HOBBIX BeIlleCTB M MaTepuasioB. Teopusi CTPOEHUsI OpPraHUYecKrX
coenuHenuii A. M. byTnepoBa, eé 0CHOBHbIe 110/10)KeHHsl. CTPYKTypHbIe (DOPMYJIbI
OpraHhuecKux BewecTB. ['omonorus, wu3omepusi. XHWMHYecKas CBA3b B
OpraHhuYeCcKUX COeIMHEHUSIX — OJJMHAapHbIe U KpaTHbIe CBSI3U.

[IpencraBsieHre 0 KjaacCU(PUKALMM OpraHAUYeCcKuX BeljecTB. HoMeHKnaTypa
OpraHhuYeCcKuX COeVUHEHWW (CUCTeMaThuecKas)) W TpUBMa/bHble Ha3BaHUS
Ba)KHEUIIMX MpeJ/ICTaBUTe/eN KJIaCCOB OPraHMYeCKUX BelleCTB.

OKcrepuMeHTa/lbHble MeTOZIbl M3YyueHHWsl BellleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHUYecKUX BEIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/Ie/TUPOBaHNe MOJIEKY/l OpraHUUeCKHWX BeIIeCcTB, HaO/ofeHrne |
OMNMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPeBPAaIeHUI0 OPraHUYeCKUX BeleCTB
TIpU HarpeBaHuu (T/1aBjeHue, 00yT/IMBaHUe U TOPeHue).

Yrnesopopoanl

AJIKaHbl: COCTaB W CTpOeHHe, TOMOJIOTUYEeCKWM psijf. MeTaH U 3TaH —
TpOCTelllIe Tpe/ICTaBUTe/M a/IKaHOB: (PU3WUeCKUe W XUMHUUeCKue CBOWCTBa
(peakiuy 3amellleHUsT W TOpeHUsI), HaxXOXK/eHWe B TpUpojJie, TIONyueHue U
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWE, TOMOJIOTUYECKUU Psifi. DTUIeH U MPOIUIeH —
TpOCTelllIe Tpe/ICTaBUTE/M a/IKeHOB: (U3WUeCcKue W XUMHUUeCKHe CBOWCTBa
(peakiud TUPUPOBAHUS, TaJOreHUPOBAaHUS, TUJApATAllUM, OKUC/IEHUSI U
TO/IMMEepU3aLum), MoJlydeHue U IpUMeHeHue.

Ankaguvenbl: Oytaguen-1,3 u MetunOyTagueH-1,3: cTpoeHue, BakKHeMIlVe
XUMUYeCKre CBOMCTBa (peakuusi rosvMepusanum). IlosyueHre CUHTETUUECKOTO
KayuyKa U pe3uHbI.

AJNKWHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHH psifl. AlleTHIeH
— TIpOCTeMIlIMi TIpe/iCTaBUTe/Ib aTKWUHOB: COCTaB, CTpoeHHe, GH3HMUeCKUe U
XUMHUYEeCKre CBOMCTBA (peakLUM TMpPUPOBAaHUs, TaJIOr€HUPOBaHWs, TMApaTaluy,
ropeHust), MoJiydeHue U IpuMeHeHue.

Apenbl. beH3os: coctaB, cTpoeHue, (U3MUeCKMe U XUMHYECKUe CBOMCTBA
(peakuyy rajioreHUpOBaHWs M HUTPOBAHUS), MOAyUYeHUe U npumeHeHue. Tonyon:
cocmas, cmpoeHue, (usuveckue U Xxumuueckue ceolicmea  (peakyuu
24/102eHUPOBAHUS U HUMPOBAHUsl), No/jayuyeHue U npumeHeHue. TOKCHUYHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MeXAY YIJIeBOAOPOAAMH, TPUHAJ/IEXAUMA K
Pa3/IMYHbIM KJIacCaMm.

[Ipyupo/iHble WCTOUHUKHU YI/€BOAOPOAOB. [IpypojHBIM Tra3 W MOMYTHbIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHve. Criocobbl mepepaboTky HedTH:
TeperoHKa, KPEeKWHr (TepMHUYeCKuM, KaTaIUTU4YeCKu), nuponus. [IpogyKTbl
nepepaboTky He(TH, UX TIPUMeHeHHe B TPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIIM
yToJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHWs BellleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KayuyykOB WM pe3UHbI, KOJIIeKIUH
«Hebtb» U©  «¥Yromb», MoOJenupoBaHHWe  MOJIeKYJl  yIJIeBOIOPDO/IOB U
raJIoreHONPOU3BO/IHbIX, TIPOBe/leHre MDAKTUUeCKOW paboThl: MoJjiyueHre 3ThieHa
Yl U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agaum.

BbluvciieHUsi TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXO/JHOTO BellleCTBa W/IM TMPOJYKTa peakLiMi M0 M3BECTHbIM Macce,
00bEMY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIleCTB WM MPOJYKTOB PeaKLvu).

Kucopojcoaepikainjyue opraHuuecKye coeiHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHO/N W 3TaHONI: CTPOEHHe,
(dbu3rMueckue U XUMUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTasllaMH,
rajJioreHoBOJOPO/laMH, TOpeHue), TpUMeHeHue. BoJopoiHble CBSI3U  MeXAY
MOJIEKY/IaMHU CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJIOBeKa.

MHoroatomMHble  CIAPTHI.  ODTWIEHIJIMKOIb W TJIMLEPHUH: CTPOEHHe,
¢busrMueckue W XUMHUYECKUe CBOMCTBa (B3aMMO/|eMICTBHME CO  I11leJIOYHBIMU
MeTa/ulaM{, KaueCTBeHHasl peakljisi Ha MHOrOaTOMHble CIUPThI). [lelcTBHe Ha
opraHusM uesnoBeka. [IprMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJ: CTpOeHWe MOJIeKy/bl, (U3MUecKhe W XUMHUYECKHhe CBOWCTBA.
TokcuuHOCTh PeHosia. [IpumeHenue geHoia.

Anpperngpl M KemoHbl. DopMasnbiern],, aueTaabJerus: CTPOeHue,
¢du3nueckue U XMMUUECKUe CBOMCTBA (peaklUM OKWC/IeHUsI U BOCCTaHOBJIEHUS,
KaueCTBeHHbIE PeakLuK), MoJlyyeHre 1 IIpUMeHeHue.

OZHOOCHOBHBIe TIpefie/ibHble  KapOOHOBble KHUC/IOThl. MypaBbUHas U
YKCyCHasi KACJIOTBI: CTPOeHHe, (pr3nveckre U XUMHUUeCKHue CBOMCTBAa (CBOUCTBA,
o01ue /1S Kacca KUC/IOT, peakius 3TepuduKaliiu), royyeHrde U puMeHeHue.
CreapuHOBasi U OJieMHOBasi KUC/IOThI KakK IpeACTaBUTeIM BBICIINX KapOOHOBBIX
KUC/O0T. Mbl/ia KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOROLLee /leliCTBYe.

CnoxHble 3pUpbl KakK MpPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maposus
CNoXKHBIX 3¢UpoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue xupoB. buosioruueckas
POJIb JKAPOB.




YrneBoApl: CcoCTaB, KjaacCUpuKauus  yriaeBosoB  (MOHO-, [Au- W
ro/iicaxapuibl). I'/ioKo3a — ITPOCTeUINiE MOHOCaXapyu/: 0COOeHHOCTH CTPOEHUS
MOJIEKYJIbl, (U3UUEeCKMe W XUMHYECKhe CBOWCTBa (B3aUMOJEWCTBUE C
rugpokcuzsom meau(Il), okvcneHve amMMmuauHbIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOB/IeHWe, OpOo)kKeHMe T/TIFOKO3bl), HaXOXK/eHre B TIPUpOje, TpUMeHeHue,
buonoruyeckas posib. @orocuHTe3. PpykTO3a Kak M30Mep ITHOKO3bI.

Kpaxman u ne/to103a Kak NMpUupojHble moyvMepel. CTpoeHWe Kpaxmasa U
Le/uiroio3bl.  Pu3nueckMe W XMMHYeCKWe CBOMCTBAa Kpaxmasna (TMApoJu3,
KaueCTBEHHAs PeakLysi C HOZIOM).

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpalleHUi:
npoBeJieHUe, HaOJtOJeHe W OIMCaHWe JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIIMPTOB, KaueCTBeHHble peaklMU OJHOATOMHBIX CIHUPTOB (OKMC/IEHWe >TaHOoJj1a
okcuaom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJIEUCTBUE TJIUL|EPUHA C
ruapokcugom Meau(1Il)), anpgernioB (OKucIeHMe aMMUAUHbIM PacTBOPOM OKCH/[la
cepebpa(l) u ruzapokcugom meau(Il), B3auMozelCTBHME Kpaxmajia C HO/IOM),
TIPOBe/IeHNe MPaKTUUeCKOU paboThl: CBOMCTBA PAaCTBOpPA YKCYCHOM KUCJIOTHI.

PacuéTHbie 3agaum.

BbluvciieHUsi TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXO/JHOTO BellleCTBa W/M TMPOJYKTa peakLiMi M0 M3BECTHbIM Macce,
00bEMY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIleCTB WM MPOIYKTOB PeaKLin).

A3oTcofep)Kalye OpraHiuecKre CoeJMHeHUs .

AMHHOKUC/IOTBI KaK aM(OTepHble OpraHhvyeckude coefrHeHUs. Pusnueckue
Y XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha mpuMepe TJMIMHA). buonoruueckoe
3HaueHve aMUHOKHUC/IOT. [TenTrppl.

be/ku Kak MpUpOAHBIE BBICOKOMOJIEKYJ/ISIDHbIE COelvHeHus. llepBuuHas,
BTOpHWYHasi M TpeTUYHas CTPyKTypa OenkoB. XuMmHuUecKue CBOWCTBa OesKOB:
TU/IPO/IN3, leHaTypalusi, KaueCTBeHHbIe peaklMy Ha OesKu.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHWs BellleCTB U WX [peBpallleHUi:
HabJ/TI0/leHre 1 OfMCaHue J[eMOHCTPAIJMOHHBIX OIBITOB: eHaTypalys 6elKoB 1pu
HarpeBaHWH, LIBeTHbIe peaKliuy Oe/TKOB.

BbICOKOMOJIeKY/IIpHbIE COeJMHEeHUS]

OCHOBHBIE TOHATUSI XMMUH BBICOKOMOJIEKYJIIPHBIX COEJMHEHUN: MOHOMEP,
To/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepHr3aluy, CpefHsss MOJIeKyIspHast
Macca. OCHOBHbIE MeTOZbI CHUHTE3a BbICOKOMOJIEKYJ/IAPHBIX COEJUHEHUHd —
MOJIMMepHr3aLusl U MOJUKOH/eHCalysl.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHWs BellleCTB U WX [peBpallleHUi:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
Kay4yKOB.

MexrnpeameTHble CBA3U.



Peanu3ariyisi MeXXIpeAMeTHbIX CBsi3eld MPU W3yUeHUU OPraHUYecKOW XUMUH B
10 kmacce ocyliecTBsieTCsl depe3 MCIO/b30BaHUe KakK OOIIMX eCcTeCTBEeHHO-
HAyUHBIX TIOHATHM, TaK W TIOHATHH, SBJSIOIMIMXCS CHCTEMHBIMH MJISI OT/I€TbHBIX
TIPeIMETOB eCTeCTBEHHO-HAyUHOTO IUKJ/IA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (PaKT, TUITOTe3a,
3aKOH, Teopus, aHaju3, CUHTe3, KjaccuduKalys, TepuoAUUHOCTb, Hab/roeHue,
V3MepeHue, SKCIIePUMEHT, MOIe/TAPOBaHHUe.

du3vka: MaTepusi, SHEprusi, Macca, aroM, 3JeKTPOH, MOJIeKYJIa,
JHepreTUUeCKUil ypOBeHb, BeI|eCTBO, Ten0, O0OBEM, arperatHoe COCTOSTHHE
BelIlecTBa, (pri3nuuecKre BeJTMUMHbI U eZIMHULIBI UX N3MepeHHUs.

buonorusi: KieTka, opraHu3M, Ouocdepa, oOMeH BelljeCTB B OpraHU3Me,
doTocuHTe3, OMONIOTMUECKW AaKTHBHBbIe BellecTBa (0K, YI/IeBOJbI, JKUPHI,
(hepMeHThI).

['eorpacdusi: MUHepasibl, TOpPHBIE TIOPO/IbI, MOJIe3HbIe WCKOIaeMble, TOTUIMBO,
pecypChl.

TexHO/IOTUSI: TUIIEBbIe TPOAYKThI, OCHOBBI PpallOHA/JILHOTO TIMTaHWS,
MOIOIIIe CPeJICTBA, JIeKAPCTBEeHHbIE U KOCMeTHUeCKUe TIperapaThl, MaTepuasbl 13
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTTAHNYECKASA XUMUA

TeopernuecKue 0CHOBbI XMMHH

XuMudecku snemMeHT. ATom. SAapo aTtoma, H30TOMNBL. JN€KTPOHHAs
000/10UKa. JHEpreTUUyeckre ypOBHH, TOAyPOBHU. ATOMHBIe opbuTtamw, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacripefiesieHusi 71eKTPOHOB 10 opbuTansM B aTomax
3/71eMEHTOB TIePBbIX YeThIPEX MePU0I0B. DeKTPOHHAst KOH(MHUTypalusi aTOMOB.

[Tepyrognueckuii 3aKoH U [lepuoanueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa. CBsi3b MepuoAMYECKOro 3akoHa U [leproanyeckor CUCTeMBbI
XUMHUecKux snemeHTOB [. V1. MeHgeneeBa C COBpeMEHHOW TeOpHWeU CTPOeHUSs
aTOMOB. 3aKOHOMEpDHOCTH W3MeHeHHUsI CBOMCTB XHWMWUYECKUX 3eMeHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOKHBIX BEIIeCTB I10 TPYMIaM U II€PHO/jaM.
3HaueHre NepruoAuUYeCcKoro 3aKOHa B pa3sBUTUM HayKMU.

CrpoeHve BellecTBa. XUMHUeCKass CBA3b. BHAbI XWUMHYECKOW CBS3U
(KOBaJIeHTHasi HemoJisipHasi W TOJIIpHasi, WOHHasl, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHMs KOBaJleHTHOW XWUMHUYeCKOW CBsi3d (0OOMeHHBIM U JJOHOPHO-
aKLernTopHbil). BomopogHass cBsA3b. BaneHTHOCTb. 3OJIeKTPOOTPULATE/bHOCT.
CrernieHb okuc/ieHus1. VIOHBbI: KATUOHBI M aHUOHBI.



BellectBa MOJEKY/ISIPHOTO W HEMOJIEKY/ISIDHOTO ~ CTPOeHMsl.  3aKOH
TOCTOSTHCTBA COCTaBa BeleCTBa. TUIMbl KPUCTA/UIAUECKUX PeLIETOK. 3aBUCUMOCTh
CBOMCTBA BeLL[eCTB OT TUIMA KPUCTA//TNYECKOU PELIETKH.

[TonsiTie O AucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOMJHBIE PACTBOPBL.
MaccoBasi 10151 BellleCTBa B pacTBOpe.

Knaccudbukaiiys HeopraHuuveCcKux COoeIMHEHU M. Howmenkatypa
HEeOpraHWYecKWX BelllecTB. ['eHeTMUecKass CBsI3b HEOPraHMYEeCKUX BeIlleCTB,
TIPUHA/JIeXAIUX K pa3/IMYHbIM K1accaM.

Xumuueckasi  peakiusi.  Kraccudukanys — XMMAYECKUX — peaklUyid B
HEOPraHWYeCcKOM M OpPraHWuYeCKOM XWMHUM. 3aKOH COXpaHeHHs MacChl BeIecTB,
3aKOH COXpaHeHUs U TIpeBpallleHusl SHepruy TPYU XUMMHUUYeCKUX peakl[ysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. O6paTvMble
peakiuu. XuMHUYeCKOoe paBHOBecue. @akKTOpbl, B/UAIOL[AE Ha COCTOSTHUE
XUMUueckoro pasHoBecus. [Ipunuun Jle [laTesbe.

OnekTponuTryeckas auccoruaius. CuibHble U cyiabble 371eKTposinThl. Cpefia
BO/IHBIX PACTBOPOB BeLeCTB: KUC/Iasi, HeUTpasibHasi, L{e/I0UHasl.

OKuCIUTEeTBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpalleHUi:
JeMoHcTpanus Tabsui «[leproanueckasl cucTeMa XUMUUeCKUX 3jeMeHTOB [I. U.
MeHgeneeBa», u3yueHre Mojeseld KPUCTa/UTMUeCKUX PeIIETOK, HabsroZieHne U
OTMCcaHre JIeMOHCTPALIMOHHBIX U 1abOPaTOPHBIX OMBITOB (pa3/ioKeHe TIepOKCUA
BOZ0OPO/ia B MPUCYTCTBUU KaTaau3aTopa, OrpejesieHrde cpefibl PACTBOPOB BellleCTB
C TIOMOLIbI0 YHMBEpPCaJbHOTO WHJWKAaTOpa, peakUWd MOHHOrO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (DaKTOPOB Ha CKOPOCTH
XMMUYECKOU peakLiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKMX peaklud, B TOM UHCJIe
TePMOXMMHYECKHE DPAaCYéThl, PacyéTbl C HCIOb30BaHWEM ITOHATHS «MacCcoBas
JIOJIS1 BeLL[eCTBa».

Heoprannueckas xumms

Hemertannbl. [losmoxeHue HeMeTa/sioB B Ilepuoauueckor — cucteme
xuMu4yeckux 3neMmeHToB [. V. MeHpesneeBa U 0COOEHHOCTH CTPOEHUsI aTOMOB.
du3nyecKkre CBOMCTBA HEMETa/uIOB. AJUIOTpONMSI HeMeTa/uyIoB (Ha mnpumepe
KMCJI0pOo/a, cephbl, hocdopa u yriepoa).

XUMUYeCcKre CBOMCTBa Ba)KHEMWIIIMX HeMeTasuioB (Ta/JioreHOB, Cephl, a3oTa,
dochopa, yrnepoga U KpeMHUs)) U UX  COelUHeHUM  (OKCHUJOB,
KUCJIOPOACOIepKaluX KACJIOT, BOAOPOAHBIX COeJUHEHUN).

[IprMeHeHHe BaXKHEUILINX HEMETA/IJIOB U UX COeIMHEeHUM.



Metannel. Ilonoxenve metamnoB B Ileproguueckor cucteMe XWMHYECKHAX
snemeHToB /1. I. MeHgeneeBa. OcoO€HHOCTH CTPOEHMS 37I€KTPOHHBIX 000/10UeK
aToMoB MeTasiioB. O61ue (usnueckue cBoiicTBa MeTasuioB. CrilaBbl MeTaslIOB.
ONeKTPOXUMUUECKUH Psifi HaTIPSDKeHUU MeTasljioB.

XUMHUeCKre CBOMCTBA BaKHEUIIIMX MeTas/uiIOB (HAaTpuM, KalvuW, KaJbL[UW,
MarHuu, aJtOMUHUM, LIUHK, XPOM, >Kejie30, Me/ib) U UX COeJUHEHUH.

Ob1ue cnocobbl mosyueHusi MeTannoB. [IpumeHeHre MeTasyioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BellleCTB U WX [peBpalleHUi:
v3ydyeHue KOJIeKUUU «MeTalibl ¥ CIUlaBbl», 00pa3lioB HEMeTaJl/ioB, pelleHue
9KCIIepUMeHTabHBIX 3a/lau, HabmoZieHue W OMHucaHue JeMOHCTPAlMOHHBIX WU
nabopaTOpPHBIX OIBITOB (B3aMMO/IEMCTBHE TUAPOKCH/A aFOMUHHS C pacTBOpaMH
KUCJIOT U 1[e/I0Ueld, KaueCTBeHHbIe Peakl[Mi Ha KaTUOHBI METAJIOB).

PacuéTHble 3a1aum.

PacuéThl Macchl BelllecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce Wik 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BelecTB,
pacuéThl Macchl (06bEMa, KOJTMUECTBA BeIleCTBa) MPOAYKTOB PeaKi[i, eC/I O/IHO
Y3 BeLeCTB UMeeT IIPUMeCH.

XUMHUS U )XKU3Hb

Posib xuMuM B oOecrieueHUH 3KOJIOTHUECKOM, SHepreTHUeCKOd W TMINeBOMH
6e30mMacHOCTH, Pa3BUTHUM MeUI[MHBL. [IOHATHE O HAy4YHBIX MeTO/aX TO3HAHUS
BellleCTB M XUMUYECKUX PeaKL1u.

[TpeacraBieHuss 00 O0OMMX HAYUHBIX TIPUHIMIIAX  TIPOMBIIIIEHHOT'O
TO/TyUeHUs Ba)KHEUIIINX BellleCTB.

YesioBeK B MHpe BeIleCTB W MaTepUasioB: BaKHEMIIMe CTPOUTEeJIbHbIE
Marepuasbl, KOHCTPYKLMOHHbIe MaTepuanbl, KpaCKu, CTeKJO, KepaMUKa,
MaTtepuasbl J/s1 3/IeKTPOHUKH, HaHOMaTepuasbl, OpraHuYeCcKrue U MHUHepasbHbIe
yIo0peHwusl.

XvMHUsI U 3[0pPOBbe Ue/IOBEKa: MpaBu/a HCIMOJb30BaHUS JIeKapCTBEHHBIX
TiperiapaToB, TMpaBuia 0e30MacHOro MCI0J/Ib30BaHus MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexxripeMeTHbIe CBSI3U.

Peanmu3arisi  MeXNpeAMETHBIX  CBs3eM TpU  W3ydeHUH oOImed u
HeOpraHuveckor XMMuM B 11 Kjtacce OCYLeCTB/ISIETCS Yyepe3 UCI0JIb30BaHUe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHSATUM, TaK W TIOHSATUH, SIB/ISIOIIUXCS
CUCTEeMHBIMHU I/ OT/Je/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUYHOT O LIUK/Ia.

OOb1ie ecTeCTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epUoJUUYHOCTb, HabsomeHue,
5KCIIePUMEHT, MOZIe/IUPOBaHUe, U3MepeHUe, siBJIeHUe.



dusrKa: MaTepusi, SHePrusi, Macca, aToM, 3JIeKTPOH, MPOTOH, HEHUTPOH, WOH,
W30TOM, PAJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU yPOBeHb, BeLeCTBO, TeJlo,
00BbEM, arperaTHOe COCTOsSIHUE BelllecTBa, (hU3uUecKre BeJIMUMHBI U eJJUHUIbI X
v3MepeHus, CKOPOCTb.

Buosiorys: K/leTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- W
MHUKpPO3/IeMeHTbl, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacduisi: MUHepasibl, TOpPHbIe MOPO/bI, T0JIE3HbIE WCKOIaeMble, TOILIMBO,
pecypchsl.

TexHo0rHsA: XUMHUUecKasi TPOMBILIIEHHOCTb, MeTa/Typrusi, POU3BO/CTBO
CTPOUTE/bHBIX MaTepUasioB, CeJIbCKOXO3SMCTBEHHOE TPOU3BO/CTBO, MHUILIEeBast
TPOMBIIILJIEHHOCTb,  (bapMalieBThUecKass  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETHUYEeCKUX MpernapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



ITNTAHMPYEMBIE PE3YJIBTATEI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHHIA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCST TpOTpaMM  CpefHero o0Iero o0pa3oBaHUsl (JTMUYHOCTHBIM,
MeTaripeAMETHbIM W TpeJMeTHbIM). HayuyHO-MeTOAMYEeCKOW OCHOBOM  [i/ist
pa3pabOTKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHsSI MPOrpaMM CpeAHero oOIIero
o0Opa30BaHMS SIB/IIETCS CUCTEMHO-/IeSITe/TbHOCTHBIM ITOAXO/I.

B COOTBeTCTBMM C CUCTEMHO-ZESITebHOCTHBIM TIOAXOAOM B CTPYKType
JTMYHOCTHBIX Pe3y/JbTaTOB OCBOEHHUsI MpeaMeTa «XUMHs» Ha YPOBHE CpeJHero
ob111ero oOpa3oBaHus Bbl/le/IeHbI C/IeYIOIIe COCTaBJISIONHE:

0CO3HaHHe OO0yUaroIUMHUCSI POCCUMCKON TpakKJaHCKOW WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH Y CaMOOIIpe/ieJIeHUI0;

Ha/JMuMe MOTHBaLMU K 00yUeHHto;

1]e/leHarnpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXX[eHuil TUUHOCTH Ha OCHOBE
K/TIOUEBBIX [[eHHOCTEeHM U NCTOPUUECKUX TPaAULMi 6a30Bo HayKU XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOYyUarol[uXCs PYKOBOJCTBOBAaThCS B CBOeM
J1esITe/TbHOCTU L[€HHOCTHO-CMBIC/IOBBIMA YCTAaHOBKaMH, MPUCYILIUMU LIeJIOCTHOU
CUCTeMe XMMHUeCKOoro oOpa3oBaHus;

Ha/IMure MpaBOCO3HAHUS YKOJIOTUUECKOM KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe T1JIaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TIpeAMeTa «XHMHsI» AOCTUratoTCs B
eIUHCTBe yueOHOM ¥ BOCIMTATE/BbHOW [eATeIbHOCTH B COOTBETCTBHM C
T'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMU, YXOBHO-HPABCTBEHHLIMU 1[€HHOCTSIMHU
U WjeasaMd POCCUMCKOTO TpaXkJaHCKOTO 00I1lecTBa, MPUHATHIMU B 0OIIecTBe
HOpMaMH W  TpaBWJIaMMU  TIOBeJleHUs,  CMOCOOCTBYIOLIMMHU  TIpoLjeccam
CaMOTIO3HAaHMsI, CaMOpAa3BUTHSI U HPABCTBEHHOTO CTAHOBJ/IEHUS JIMUYHOCTU
00yuaroIuXxcsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TIpeMeTa «XHMUS»  OTpakaroT
c(hOpMUPOBAHHOCThL OMbITAa T103HABATEJBbHOM M MPAKTUUECKOW [1eATeTbHOCTU
00yuaroIuXcs 10 peann3aly IPUHATLIX B 00ITlecTBe 1[eHHOCTel, B TOM UKC/ie B
YacTu:

1) rpa)k1aHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YyYarIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTeH,
yBa)keHUsI K 3aKOHY U TIPaBOTOPS/IKY;

Tpe/ICTaB/eHUs] O COLMAJbHBIX HOpMax U TIpaBW/IaX MeX/JIAYHOCTHBIX
OTHOLIEHUH B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [eATebHOCTH TIpU CO3[AHUU
yueOHBIX TPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUECKHUX IKCTIePUMEHTOB,

CIIOCOOHOCTH TIOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY |
apryMeHThI PYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YueOHOI esaTebHOCTH;

2) IaTPHOTHUYECKOT0 BOCIIUTAHMA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUUYECKOMY M HayuHOMY Hac/euro
OTeueCTBeHHON XUMUMY;

yBa)KeHUsI K TIPOLIeCCy TBOpUYeCTBAa B 007aCTA TEODUM M TIPAKTHUECKOTO
TIPUMeHeHHs XMMHHU, OCO3HAHUs TOTO, UTO AOCTMXKeHUs HayKU eCTh pe3y/bTaT
JUIATeNbHBIX ~ HAO/MOMeHUH, KpPOMOT/MBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,

WHTepeca W II03HaBaTelbHBIX MOTHBOB B TIOAYYEHHUH U TIOC/EAYIOIEM
aHa/iM3e UH(OPMAILMU O TepeioBbIX OCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHHS;

CrIOCOOHOCTH OLIeHMBAThb CUTYAl[UH, CBS3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HAHHBIE peIleHHs], OPUEHTHUPYSCh Ha MOpalbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIeN C
TO3UIMM HPaBCTBEHHBIX M MPaBOBbIX HOPM M OCO3HaHWe IIOC/IeCTBUN 3THUX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MOHMMAaHUSI 1[EHHOCTeH 370poBOro U 0Oe30rmacHOro obpasa >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYEeCKOMY 3/10POBbIO;

cobmoienyss TipaBusl  Ge3oracHoro obpaileHuss C BelljeCTBaMH B OBITYy,
TOBCEeJHeBHOM >KU3HU U B TPYAOBOM JeATebHOCTY;

MOHUMAaHWs 1[eHHOCTH TIpaBWI WHWBUJYAJbHOTO W  KOJUIEKTHBHOTO
6e30rMacHOro MoBe/|eHHsI B CUTYal[UsIX, YTPOXKaIOI[UX 3/I0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/eICTBUM W HENpUSATHS BPeJHBIX MPUBBIYEK (yroTpebieHus
aJIKOT0J15, HAPKOTUKOB, KYPeHHS);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  yueOHO-MCC/ie[J0BaTebCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W JPYIMX  BHUZAX
JesITeJIbHOCTY;

YCTAaHOBKM Ha aKTHUBHOE ydYacThe B pellleHUuM TNpaKTUUecKux 3ajau
COLIMaTbHOM HarpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);



WHTepeca K MPaKTUUeCKOMY H3y4eHUIO Mpodeccuii pa3iMuyHOro pojia, B TOM
yKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 10 XUMUU;

YBa)KeHUsI K TPYAY, JIO/SIM TPY/ia M pe3y/ibTaTaM TPY/I0BOU [lesiTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBUYa/JLHOM TpPaeKTOPUU
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMUecKoro BOCIIUTAHUS:

9KO0JIOTUYECKHU 11e/ieco0bpa3HOTr0 OTHOIIEHUS K TIPUpojie, KaK HMCTOUHHUKY
CYILI[eCTBOBAHUS JKHU3HU Ha 3eMJie;

MOHMMaHUsA T/100a/bHOTO XapaKTepa SKOJOTMUecKUXx MpobsieM, BIUSHUS
5KOHOMUYECKUX MPOLeCCOB Ha COCTOSIHME MPUPOJHON U COLManbHON CpeJbl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUSl [JOCTKEHUM XUMHUM [IJis
pelilieHus1 BOIPOCOB PAliMOHAIbHOTO TIPUPO/I0TIOIh30BaHUS;

aKTUBHOTO HeTpUATUS [eUCTBUM, NPUHOCSIIIMX Bpell OKpYy»Karolen
TIPUPOJTHOM CpeZie, YMEHHsI MPOTHO3UPOBaTh HeO0J/IaronpusTHbIE 3KOJIOTHUYEeCKHe
TI0C/IeICTBUS TTPeATNIPUHUMAEMbIX eHCTBUI U MpeA0TBpaIlaTh UX;

Ha/JIMuMsi pa3BUTOTO SKOJIOTMUECKOTO MbIIIIeHHS], SKOJIOTMUeCKOl Ky/IbTYpBhl,
OTIbITa JlesTeTbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, yMeHUsI
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHHUKAaTHBHOM U COI[MA/IbHOM
MIPAKTHKEe, CIOCOOHOCTH Y YMEHHsI AaKTHUBHO TIPOTHUBOCTOSITH W/€0JIOTHH
xemodobuu;

7) EHHOCTH HAayYHOIr'0 TO3HAHMS:

c(OpMHPOBAaHHOCTU MHPOBO33p€EHHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IT[eCTBEeHHOM MPaKTHKM;

MOHUMaHWs CrieuUKM XUMUM KaK HayKd, OCO3HaHWs eé poau B
(dhopMHpPOBaHWN paI[MOHAIBHOIO HAYYHOT'O MBIIIEHUS, CO3[IaHUN 11eJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpyyKarollleM MHpe KaK O eJUHCTBe MPUPO/bLI U ueoBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpo0sieM COXpaHeHUs
TIPUPOTHOTO PaBHOBECHS;

ybexgéHHOCTM B 0C000W  3HAUMMOCTH XUMHUH [II1  COBPeMeHHOU
I[UBANM3AI[MM: B €€ TYMaHUCTUUECKOW HarpaBleHHOCTH W Ba)KHOW DO B
CO37laHUM HOBOM 0a3bl MaTepHaIbHOM KYJILTYPhI, PeIlleH|H I00anbHbIX TPo0IeM
YCTOMUMBOTO PAa3BUTHS Ue/I0BeYeCTBA — ChIPbEBOM, SHEPreTUUYeCKOM, MUIEBOU U
9KOJIOTMUeCcKor 06e30MacHOCTH, B pa3BUTHMH MeWIIMHBbI, 0bOecrieueHur YCIOBUM
YCIIEIITHOTO TPyJa W SKOJOTMUeCKW KOMGMOPTHOM JKHW3HU KaKIOro ujieHa
o0111eCTBa;

eCTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMaHUs CYI[HOCTA MeETO/|OB
T03HAHMS, WCII0/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCII0/b30BaTh



To/lyuyaeMble 3HaHUS [Jis aHa/lv3a U 00bsICHEeHUs SIBJIEHWH OKPY’Kaloll[ero MUpa |
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBAaHHBIE 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DakKTOB U WMEIOIIUXCS [JaHHBIX C 1[efIbI0  TOJyUeHus
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH  CaMOCTOSITeTbHO HCI0/Ib30BaTh XUMHUYECKUe 3HaHWS [/
peliieHusi pobJieM B peasibHbIX KU3HEHHBIX CUTYaLUsIX;

VHTepeca K TT03HaHUI0 U UCC/Ie/I0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HeNpephiBHOMY 00pa3oBaHMIO U
camoo0pa30oBaHWIO, K AKTUBHOMY TIOJIyUeHHIO HOBBIX 3HAaHUM 10 XWUMHUU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

VMHTepeca K 0COOeHHOCTsIM Tpy/a B pa3iuuHbIX chepax npodeccroHanbHOU
JiesiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertarpeiMeTHbIe pe3yJ/ibTaTbl OCBOEHHsI yueOHOro mpeameTa «XuUMHs» Ha
ypOBHe cpefHero obiriero 06pa3oBaHus BK/IFOUAIOT:

3HauMMble A7 (OPMHUPOBAaHUS ~ MHPOBO33pEHHSI  OOYYaroIMXCs
MeXXAUCLUTITMHADHBIe (MeXKIIpeJIMeTHbIe) oOIleHayYHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyUYHOM KapTWUHblI MHpa U CleUU(UKy MeTOJOB MO3HaHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIleCTBO, SHeprus, siBjeHue,
Tipoliecc, CUCTeMa, Hay4yHbld (paKT, TMPUHIUII, TUTIOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/IefloBaHre, HaO/moieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

PEryasiTUBHBIE), obecrneurBaroLLe (¢hopMHUpoOBaHue (yHKLMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHLIMU 00yYaroLuXCs;
CTIOCOOHOCTD obOyyJarormxcs WICTI0/Tb30BaTh OCBOEHHbIe

MeXIUCITUTUTMHApHbIE, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCa/ibHble yueOHbIe
JIeMCTBUS B O3HABATEIbHOU U COLIMA/IbHOU MPAKTHKe.

MertarnpegMeTHble pe3y/bTaTbl OTPaXkalOT OBJaZileHWe YHUBEPCaTbHbIMU
yueOHBIMH  TI03HABaTeIbHBIMM, KOMMYHUKATHBHBIMH W PETYISTUBHBIMH
JIeMICTBUSIMU.

Osapenue YHHBepCaTbHBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NeiCTBUAMU:

1) 6a3oBbIe JIOrHUeCcKHe /JeHCTBHUS:

CaMOCTOATE/IbHO  (popMy/IMpOBaTh W aKTya/lM3upoOBaTh  Ipobsemy,
BCECTOPOHHE eé pacCMaTpUBATh;

omnpefieNiATh LA [AesiTe/TbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUM UX
JIOCTHYKeHHsI, COOTHOCUTb Pe3y/ibTaThl [esiTe/TbHOCTH C TTI0CTaB/IeHHBIMU LIe/ISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIIEHUST —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHSTUM M yCTAaHAB/IMBAaTh WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJis1 00BsICHEHUSI OT/le/TbHBIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS W KpUTepUU [Is1 KjiacCH(UKal[iyd BeleCTB U
XUMHUYECKUX peaki[ui;

yCTaHaB/MBaThb TPUUYMHHO-C/E[CTBEHHbIE CBSA3M MeXJy HW3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHe PpacCyKAeHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IoTuM), BbISB/IATb 3aKOHOMEPHOCTHM W TMPOTHMBOpPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJIMPOBaTh BLIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe TO3HaHUs, UCIO/Ib3yeMble B XUMUU CUMBOJIMUECKUE
(3HaKOBbIE) MO/Ie/H, peobpa3oBbIBaTh MO/le/bHbIE Mpe/iCTaBIeHUs] — XUMAUeCKUM
3HaK (CUMBOJI) 9/ieMeHTa, XuMuueckasi ¢GopMmy/a, ypaBHEHHE XUMHYeCKOU
peakiuy — TIPU pellleHNH yueOHBIX TI03HABaTe/JbHbIX M TIPAKTHUUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOZie/IbHbIe TPe/ICTaB/IeHHUs [J1s BbISIBIEHUS] XapaKTepPHbIX
TIPU3HAKOB U3yUaeMbIX BeIleCTB U XUMUUECKUX PeakIvi.

2) 0a3oBbBIe HCC/Ie0BaTe/IbCKHE AeliCTBUA:

BJIaZileTh OCHOBaMH METO/IOB HAYUHOTO TO3HAHWS BEIeCTB U XUMHUeCKUX
peakiyu;

dbopMyIMpoBaTh Lie/M U 3a/lauM UCC/IeI0BaHKs1, UCTIOIb30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeTbHO C(OpPMYJ/IMpOBaHHbIE BOIPOCHI B KaueCcTBe UMHCTPyMeHTa
TI03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMBIX CY>K/I€HUW;

B/Ia/IeTh HaBbIKAMH CAMOCTOSITe/IbHOTO IJIAaHMPOBAaHUSI U TIPOBe/eHUs
yUeHWYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabMoAaTh 3a XO[I0M
ripoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (OpMYJ/IUpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3yJ/IbTaTOB UCC/eI0BaHUs,
COCTaB/ISATH 000CHOBAHHBIM OTUET O MPOJie/ilaHHOM paboTe;

npuoOpeTaTh OIBIT YYEHWUYECKOW HWCCIeIoBaTeIbCKOM W TIPOEKTHOU
JesiITe/IbHOCTH, TIPOSIB/IATH CMOCOOHOCT M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelleHus] TIPAaKTUYeCKUX 3a/lay, MNPUMEHEHUIO pa3/TuyHbIX
MeTO/IOB ITO3HAHMS.

3) pabora c uadopmanueii:

ODHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WHGOpMaLUU (Hay4yHO-
TIOMyJIsIpHasi iMTepaTypa XUMUUECKOTO COj/lep)KaHHs, CITPaBOYHbIe T10COOUS,
pecypcel VIHTepHeTa), aHanM3MpoOBaTh MH(OPMALMIO pa3/IMYHbIX BUJOB U (OpM
Tipe/iCTaBJIeHus], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



(dhopMyMpoBaTh 3ampoOChkl U TIPUMEHSITh Pa3/IMUHbIE METO/IbI MU TIOUCKe U
orbope wHbOpMaMKM, HeoOXOAUMON /11  BBIIOJIHEHWS y4eOHBIX 3a7ad
OIpe/ie/IeHHOI' O THUIIa;

nprobpeTaTh OMBIT KCIO/B30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHIM Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHUMaibHyl0  (GOpMy  TpeACTaB/ieHUs
nHbopMaLuu (cxembl, rpadvKy, AUarpamMmbl, TaOIULIbI, PUCYHKHU U [IPYTHE);

WCTIONb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcTBa Tpu pabore c
XUMUYeCKor uHdopMaluel: TpPUMeHSTh MexXIpeaMeTHble (du3uueckue U
MaTeMaTUueCKre) 3HaKU U CUMBOJIbI, (hOpMYyJibl, a0OpeBUaTypbl, HOMEHK/IATypy;

WCTOJb30BaTh M Mpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE CpejiCTBa
HarJIsiJHOCTH.

OByajieHle YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

3aZlaBaTh BOIIPOCHI T10 CYIIIeCTBY 00CYyKZaeMoi TeMbl B X0/le AUajora u/uim
JUCKYCCUM,  BbICKa3biBaTb  Wjeu, (GOpMy/JMpoBaTb CBOW  TpeJJIOXKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TTPe/I/IOKEHHOM 3a/1aul;

BBICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I103HABAaTe/IbHOW [leATe/IbHOCTH,
T0JIyYeHHBIX CAaMOCTOSITE/TbHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPU BbITIOJTHEHUH
XUMHUUECKOT0 SKCIeprMeHTa, MpaKTUuecKol paboThl M0 MCC/IeJOBaHUIO CBOWCTB
M3yuaeMbIX Bell[eCTB, peaau3aluy yueOHOro mpoekTa U (opMyIMpOBaTh BEIBOJbI
10 pe3yJ/bTaTaM TIPOBEAEHHbIX KCCAe[OBAHUM TyTEM COrJlaCOBaHHWs MO3ULUN B
xo/1e 06cyXmeHust 1 0OMeHa MHEeHHSIMH.

OBJlafieHHe YHUBePCa/IbHBIMU PeryJiaTUBHbIMH /[eUCTBUSIMU:

CaMOCTOSITEeJIbHO TIJIAHUPOBAaTb M OCYLLECTB/ISATh CBOK I103HABATeJIbHYIO
JesiTeNTbHOCTb, OMpejiesisis eé 1enu U 3aZlaud, KOHTPOJMPOBaTh U 10 Mepe
HeO0OXOIMMOCTH KOPPeKTHPOBAThb TIpe[jlaraeMblii  a/JfOPUTM JIeMCTBUM  TIPH
BBITIOJTHEHUU Y4eOHBbIX M MCC/e[ioBaTebCKUX 3aflau, BbIOMpaTh Haubosiee
5 dexTUBHbIN CrOCO0 MX pellleHUs C yYETOM TOJyueHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peaKklusX;

OCYLLECTB/ISITb CAMOKOHTPOJIb CBOEH [1eiTe/TbHOCTU Ha OCHOBe CamMOaHasiv3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI

10 K/TACC

[IpegmeTHble pe3y/bTaTbl OCBOeHUS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaror:

chOpMHUPOBAaHHOCTb  TIpeZICTaB/eHUM O XHUMUUeCKOW  COCTaB/sitolei
eCTeCTBEHHO-HAYYHOU KapTUHbI MHpa, pOJM XWMHUWA B TI03HAHWUW SIBJIEHUU



Npupojbl, B (OPMUPDOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIAYHOCTH, €é
byHKI[MOHATbHOM TPaMOTHOCTH, He0OX0IUMOM [1/1s pellieHUs PaKTUYeCcKuX 3a/jau
Y 9KOJIOTMUeCKU 0OOCHOBAHHOTO OTHOLLEHUsSI K CBOEMY 3/[0POBbIO0 U TPUPOAHOMN
cpeze;

BJIa/leHUe  CUCTeMOM  XUMHUYEeCKMX  3HaHWM, KOTOpasg  BKJIIOYaerT:
OCHOBOIIOJ/IAraroljyde TMOHATUA (XMMUUYECKUM 3JIeMEeHT, aToM, 3JeKTPOHHas
000/10UKa aToMa, MOJIeKy/ia, BaJleHTHOCTb, 3/IEKTPOOTPHULAaTe/IbHOCTb, XUMUUeCKast
CBsI3b, CTPYKTypHas (opmyJsia (pa3BépHyTasi M COKpalléHHas), MOJib, MOJISIpHast
Macca, MOJIIpDHBIA 00BEM, YIepoAHBbIM CKesieT, (YHKI[MOHA/IbHAs TPYIIIa,
pajivika, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUN DSifi, TOMOJIOTH, YTJIEBOAOPO/bI,
KUCJIOPOJ, U a30Tco/epyKallye COeJVHEeHUs, MOHOMeEp, MOJUMep, CTPYKTYpPHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJIMHEHMS1); TEOPUU M 3aKOHBI (TeOpusi CTPOeHHs
opraHuueckux BewjectB A. M. ByTnepoBa, 3aKOH COXpaHEHHMs] MacChl BelleCTB);
3aKOHOMEPHOCTHU, CUMBOJIMUECKUM $I3bIK XUMHWH; MHPOBO33DEHUeCKue 3HaHWUS,
Je)xalde B OCHOBE TOHMMAaHWS TMPUUMHHOCTM M CUCTEMHOCTH XWUMHYECKHUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeJeHUsI O CBOMCTBAaxX, COCTaBe, IOJyYEHUU U
Ge30rMacHOM UCTIOb30BaHUM Ba)KHEHIINX OpraHWYeCKUX BeIeCTB B OBITY U
NPaKTUYECKOM JesiTeIbHOCTH YesI0BeKa;

c()OpPMUPOBAHHOCTb YMEHUW BBISIBJISAITb XapaKTepHblE TMPH3HAKK MOHATUM,
yCTaHaB/IUBaTb MX B3aUMOCB$3b, UCIIO/Ib30BaTh COOTBETCTBYIOIUE MOHATHSA TPH
OMUCAHUM COCTaBa, CTPOEHUS U MpeBpallleHUi OpraHuuecKux CoeiMHeHW;

c(hOpMUPOBAaHHOCTb YMEHUU HCII0/b30BaTh XWUMHUUECKYH) CUMBOJIMKY JJIs
COCTaB/IEHUS] MOJIEKYJIIDHBIX W CTPYKTYPHBIX (pa3BEDPHYTOM, COKpAILEHHOK)
(GopMy/s1 OpraHMYeCKMX BeLleCTB W ypaBHEHMM XUMHYECKUX peakLui,
W3roTaB/IMBaTh MOZENW MOJIEKY/J OpPraHUuYeCKuX BeIecTB [y WIIOCTpaluu UX
XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAaHHOCTb YMEHWM YCTaHAB/IMBAaTb MPHUHAJJIEXXHOCTb W3YUEHHBIX
OpraHMYeCcKux BeIecTB MO KX COCTaBy W CTPOEHUIO K OIpefe/éHHOMY
K/lacCy/rpymrme coefuHeHUW (yr/ieBOAOpPOAbI, KHUCJOPOJ U a30TCOAeprKalue
COoelMHEHHWs], BbICOKOMOJIEKY/ISIDHbIe COeJUHEHMsI), [JaBaTb WM Ha3BaHUS 1O
cuctematndyeckord HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHMUSl OTJe/IbHbIX OpPraHUYeCKuX BelecTB (3TWIeH, MPOMNWIeH, aleTH/IEeH,
3TWIEHIJIUKOJIb, T/IMLIEPUH, (eHoJ, (opManibierus, aleTaab/eruj, MypaBbHUHas
KUCJIOTa, YKCYCHasi KUC/I0Ta, OJIeMHOBAasi KUC/I0Ta, CTeapuHOBasi KUCJ/I0Ta, T/IF0KO3a,
(dbpyKTO3a, KpaxmaJl, 1ie/I/1t0/103a, TIULMH);

c(OPMUPOBAaHHOCTb YMEHMs OIpeJeNsaTb BHUAbl XWUMHUYECKOU CBSI3U B
OpraHu4ecKux CoeJuHeHUsIX (OguHapHbIe U KpaTHbIEe);



chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSATb TIOJIO)KEHUsSI TEeOpUU CTPOEHUS
opraHndeckux BeilectB A. M. byTtnepoBa A/ 00bsCHeHNs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHeHUs1 MacChl BellleCTB;

c(hOpMHPDOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHUe,
¢u3nueckue U XUMHUUYECKWe CBOMCTBA THUITMYHBIX TMpeJCTaBUTe/el pa3IUuHbIX
K/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, STW/EeH, TPOIWIEeH, alleTU/IeH,
Oytaguen-1,3, metunbyrazueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, 3TUIEHTJIUKOb,
[JIULEpUH, (PeHoJI, alleTajb/lery/l, MypaBbMHasg U YKCYCHasi KWCJIOThI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KAC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXKJYy HUMHU YpaBHEHHUSIMU COOTBETCTBYIOLIMX XWUMHUYECKHUX peakLUi C
WCTI0/Ib30BaHHEeM CTPYKTYPHBIX (hOpPMY.JI;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHWKU YTIJ/IeBOJOPOJAHOIO
Celpbst  (HeTh, TIPUPOAHBIA Tra3, Yrojb), CIOCOObBI HUX IepepaboOTKU M
TIpaKTUUeCKoe TpYMeHeHHe TIPOIYKTOB riepepaboTKy;

chOpMHPOBAaHHOCTL YMEHUU TIPOBOJAUTH BBIUMCIAEHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOMUECTBAa MCXOAHOTO BeI[eCTBa WM IPOJyKTa
peakiuM TI0 W3BEeCTHbIM Macce, 00BbEMY, KOMUUYECTBY OJHOTO W3 HCXOAHBIX
BelL[eCTB WU NPOAYKTOB peakiun);

chOpMHPOBAaHHOCTL YMEHWM BJaJileTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayuHOTO TMO3HaHUsl, UCTI0/Ib3YeMbIX B XMMUU TIPU W3yUeHUU BeIecTB U
XUMHUECKUX sIB/IeHH (HabJrojeHre, n3MepeHue, SKCIIePUMEeHT, MOZIe/ITMpOBaHue),
WCII0/Ib30BaTh CUCTEMHbIE XWMWUYECKUe 3HaHUsl [Jid TIPUHATHS pelleHud B
KOHKDETHbIX JKW3HEHHBIX CUTYyalldsX, CBSI3aHHBIX C Bell[eCTBAMM U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTh YMeHUM COOMIOATh TIpaBUia MOJIb30BAHUS XUMUUECKOM
MoCy/Io M JlabopaTOpHbIM 000pyJOBaHHEM, a TaKXKe IpaBwia oOpaIeHus: C
Bell[eCTBAMU B COOTBETCTBUU C MHCTPYKIMSMU I10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCThL yMEHWM TUIAHUPOBaTh U BBIMIOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalljeHusl OpraHhuYeCcKUX BeleCTB IIPU HarpeBaHWU, ToJlyYyeHue
3TWJIeHa U W3yueHHe ero CBOWCTB, KaueCTBeHHble peakI|MM OpraHUueCcKuX
BeIIeCTB, ZeHaTypalys Oe/lKOB TpYM HarpeBaHWH, I[BETHbIe peakiuu Oe/KOB) B
COOTBETCTBMM C TIpaBWIaMH TeXHUKHA 0e30MacHOCTU TIpU obpalieHud C
BellleCTBAMM U JiabopaTOpHbIM 000pyZOBaHHEM, TMpeJACTaB/ATbh pe3y/bTaThl
XUMHUYECKOT0 3KCrepyMeHTa B (opme 3amucu ypaBHEHMM COOTBETCTBYIOIIMX
peakiiyii ¥ (hOpMy/IMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCThL yMEHUN KDUTHYECKA aHa/lM3UpOBaTh XUMHUUYECKYIO
vH(pOpMalMIo, T0Jly4yaeMyl) U3 pa3HbIX MCTOYHUKOB (CpeACcTBa MacCOBOU
vH(popmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTh ~ yMeHUM  coOMoAaTh  TMpaBua  9KOJIOTHUYECKH
1je/lecoo0pa3HOro TIOBefleHHsI B OBITY U TPY/OBOM [eSTeIbHOCTU B  LIeJIsiX
COXpaHEeHMUs1 CBOEro 3/0pPOBbSl M OKPY’Karollleld MPUPOJHOM Cpeibl, OCO3HABaTh
OMAaCHOCTb BO3[IEUCTBHS HA >KMBble OPraHU3Mbl OMpPEAeJEHHBbIX OpraHUueCKUX
BeII[eCTB, TMOHUMasi CMBIC/T TIoKasaressi I1/1K, IMosicHATL Ha IpHUMepax CIIOCOOBI
YMEHBLIEHUs] M TpeAOoTBpPALlleHUs] MX BPEeJHOr0 BO3JEeUCTBHS HAa OpraHu3M
YyesI0BeKa;

JJisT 00yUaroIuXCcsl C OrpaHUYeHHBIMH BO3MOXKHOCTSIMHM 3/I0POBBSI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX MeTO/ax I103HAHHUS BeIleCTB U
XUMHYECKUX SIBJIEHUN;

IS CHAeTNbIX U CAaboBUIAIIMX O00ydYarol[uXxcsi: yMeHHWe UCII0/Ib30BaTh
pesibeyHO-TOUeUHYI0 cucTeMy ob6o3HaueHu JI. Bpaiiis As 3aricyd XMMHUECKUX

dbopmy..
11 KJTACC

[TpeaMeTHble pe3y/nbTaThl OCBOeHMs Kypca «OOijasi ¥ HeopraHuuecKas
XUMUS» OTPa’KaroT:

chOpMUPOBAHHOCTL  TMpeACTaBAeHUN: O XHWMUUECKOW COCTaBJISIOLIen
eCTeCTBeHHO-HAyUHOW KapTHMHbI MHpA, POIM XMMWUM B TO3HAHWU SIBJIEHUM
NMpupo/bl, B (OPMUPOBAaHWM MBIIUIEHUS] W  KYJbTYPbl JIAYHOCTH, €€
GbyHKI[MOHATBEHOM TPaMOTHOCTH, HeOOXOIUMOM [I/Is pellieHUs PaKTUYeCKUX 3aau
¥ 9KOJIOTUUYeCK 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[OPOBBIO W TIPUPOAHOMN
cpepe;

B/IaJleHhe  CUCTeMOM  XUMMHUUeCKWMX  3HaHWM, KOTOpasi  BKJ/IKOYaerT:
OCHOBOIIO/Iararolie TOHSATUSL (XUMUUeCKUi 3/1eMeHT, aToM, W30Torm, S-, p-, d-
3/IeKTPOHHbIE OpOWTaMM aTOMOB, HWOH, MOJeKyJa, MOJb, MOJISIDHbI 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTb, CTENeHb OKUC/IeHUSl, XUMUYeCKas: CBS3b
(KOoBaJiIeHTHasi, MOHHas1, MeTa/l/TnuecKasi, BOJOpO/Hasi), KpUCTa/yInuecKasl peléTka,
TUMbl ~XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJUTBI,  HE3JIeKTPOJIUTHI,
5/IeKTPOJINTUYECKass JAUCCOLMALMs, OKUC/IUTEeNb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKOW peakl[uy, XUMHYeCKOe paBHOBECHE); TEOPUU W 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKON [TMCCOLMaluM, Tiepuoaudeckut 3akoH [I. V. MenpeneeRa,
3aKOH COXPaHEeHHs MacChl BeleCTB, 3aKOH COXPaHEeHWs W MpeBpallleHusl SHepruu
MpU XUMUYECKUX peaklUsix), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33DEHUYECKHE 3HaHHs, Jieallje B OCHOBe TOHMMAaHUS TPUYMHHOCTA M
CHUCTeMHOCTU XHMMMWUYECKUX SIBJIEeHUM, (PaKTOJOTUUeCcKre CBe/leHUsi O CBOMCTBAX,
cocTaBe, TI0/TydeHHUH U 6e30MacHOM MCTIOh30BaHUM BaXKHEUIIINX HeOPraHUYeCKUX
BeIIeCTB B OBITY ¥ MPaKTUUECKOU JesiTe/ITbHOCTH UesI0oBeKa;



c(hOpMUPOBAHHOCTh YMEHUW BBISIBJISAITb XapaKTepHble TMPH3HAKW TOHSTUM,
yCTaHaB/IMBaTh MX B3aUMOCBS3b, WCII0/Ib30BaTh COOTBETCTBYIOIME TOHATHUSA TPHU
OMNMCaHWU HeOPraHWYeCKUX BeIecTB U UX TpeBpall|eHul;

c(hOpMHPOBaHHOCTb YMEHUM UCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJIS1
coctaBieHuss (GOpPMy/J Bell[eCTB U  ypaBHEHUM XUMHUUECKUX  peakiui,
cucteMmatuyeckyro HoMeHKNIaTypy (IUPAC) u TpuBHasibHble Ha3BaHUs OT/e/IbHBIX
HeOpraHu4ecKux BelllecTB (yrapHbld Ta3, YIVIEKUC/IbIM ra3, aMMUaK, TalléHasi
13BeCTb, HeraliéHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IPYTUe);

c(hOpMUPOBAHHOCTh YMEHHUI OTpe/ie/isiTb BaJleHTHOCTb U CTeleHb OKUC/IeHUs
XUMHUYECKUX 3JIeMEHTOB B COEJMHEHUSIX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBsI3U (KOBas/ieHTHasl, MIOHHas, MeTa//TnuecKasi, BOJOPOJHasi) B COeJJMHEHUSIX, TUI
KPUCTa/UIMUeCKOW DelIETKM KOHKDETHOr'O BelllecTBa (aTOMHasi, MOJIeKYJ/ISIpHas,
VIOHHas, MeTa/lJInYecKasi), XapakTep CpeJbl B BOJHBIX PaCTBOPAX HeOPraHUYeCKUX
CcoeIMHeHUH;

c(hopMHPOBaHHOCTH yMeHUU yCTaHaB/IMBaTh TIPUHA/JIEXKHOCTD
HeOpraHu4yecKrWx BeLeCTB II0 UX COCTaBy K OIpefe/IéHHOMY KJ/acCy/IpyIie
COoeIMHEHWH (MPOCThIe BellleCcTBa — MeTas/ulbl U HeMeTall/Ibl, OKCH/Ibl, OCHOBaHUS,
KMC/IOThI, aM(OoTepHble TUAPOKCH/IbI, COH);

c(OpMUPOBAHHOCTb YMEHUI PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
. MeHzieneeBa U IeMOHCTPUPOBATh €ro CUCTEMATHU3UPYIOIIYI0, 00BSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO0 (DYHKI[WY;

c(hOpMUPOBAaHHOCTb YMEHWM XapaKTepr30BaTh 3JIEKTPOHHOE CTpPOEeHHe
aTOMOB XMUMHWYECKHUX 3jieMeHTOB 1-4 mnepuozsoB Ilepuoanueckord CUCTEMBI
XuMHUueckux syemeHToB [I. U. MeHgeneeBa, WCMOOJb3ysl TOHSATHA «S-, p-, d-
5/IeKTPOHHBIE opburtamm», «3HepreTuyecKue YPOBHU», OOBSICHITH
3aKOHOMEPHOCTHU M3MEHEHUs] CBOWCTB XMMUUECKUX 37IEMEHTOB U UX COeJVHEeHUU
10 TieproZiaM U rpymmnam [lepuoanueckor CUCTeMbl XUMUUYeCKUX 371eMeHToB [, U.
MeHpeneeBa;

chOpMHPOBAaHHOCTL ~YMEHUM  XapaKTepu3oBaTh  (OMMCHIBATh)  OOIIHe
XMMHYeCKMe CBOWCTBA HEOPraHWYeCKUX BeL|eCTB PAas3/IMYHbIX  K/1acCCOB,
MOATBEPXKJaTh CYI[eCTBOBaHHWE TeHeTUYeCKOW CBSI3M MeX/y HeopraHhyeCKUMHU
BellleCTBaMU C IMOMOIL[bI0 YPaBHEHUH COOTBETCTBYIOILIUX XUMUUYECKUX PeaKIuy;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBaTh XUMHUUECKHe peakiuu T10
Pa3/IMUHbIM TIPU3HAKaM (YMC/Iy Y COCTaBy pearvdpyrolldX BeL[eCTB, TeIJIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTeleHel OKHMC/IeHUsI 3J1eMeHTOB, 00paTUMOCTU
peaklyy, yJaCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUM COCTaB/SITh YpPaBHEHHUs DPeaklyi pa3IUuHbIX
THUIIOB, TIO/THbIE U COKpAIléHHbIe ypaBHeHHsI peaklii MOHHOTO 0O0MeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TU PeakLUU UAYT 10 KOHLA;



c(OpMUPOBAHHOCTb YMEHMI MPOBOJUTH PpeakLUW, IOJATBepXKJarolue
KaueCTBEHHbIM COCTaB pa3/IMUHbIX HEOPraHWYeCcKUX BelleCTB, paclio3HaBaTh
OTLITHBIM MYTEM MOHBI, IPUCYTCTBYIOLLIME B BOJHBIX PACTBOPAX HEOPraHWYeCKUX
BeILIeCTB;

c(OpMUPOBAaHHOCTb ~yYMEHUW PpacKpbIBaThb CYLIHOCTb  OKUC/IATEIbHO-
BOCCTaHOBUTE/bHBIX pPeakliii MOoCpeICTBOM COCTaB/IeHUs 3JIEKTPOHHOro GasaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUUeCKOU
peakiiu OT pa3/MyHbIX (PAKTOPOB; XapaKTep CMeLeHUs] XMMHUYeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zercTus (npuHuun Jle HlaTense);

chOpMUPOBAaHHOCTh YMEHHI XapaKTepu3oBaThb XWMUUYECKHe TIPOLeCChl,
Jie)kalye B OCHOBE MPOMBILUIEHHOTO MOAYYeHUs] CePHOM KUC/IOThl, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh Tpe/CTaBleHui 00 O0L[MX HayuyHbIX TMPUHLIMIAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/ICTBa;

cOpMUPOBAHHOCTh YMEHUI TMPOBOJUTH BBIUMC/IEHUS C HCI0Jb30BaHUEM
TIOHATHUSI «MaccoBasi /10Jisl BellleCTBa B pacTBOpe», 0OBEMHBIX OTHOLIEHWN Ta30B
MpY XUMHWYeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB IO W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce WM 00bEMY OJHOIO M3 yuyaCTBYIOIIMX B peakLu
BeLL[eCTB, TeIyioBoro 3¢¢ekra peakld Ha OCHOBE 3aKOHOB COXPAHEHWS MacChl
BeIL|eCTB, MpeBpalleHUs] U COXpaHeHUs] SHepruuy;

c(OopMHUPOBAHHOCTb YMEHUM COO/II0aTh TIpaBU/Ia MOIb30BAHUS XUMUUECKOU
MoCy/Io W JlabopaTOpHbIM 000OpyJOBaHHEM, a TakKXKe IpaBwia oOpaleHus: C
Bell|eCTBaMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1ab0OpaTOPHBIX
XUMHUUECKUX OIbITOB;

c(OpMUPOBAHHOCTb YMEHWM I[JIAaHUPOBaTb M BBIMOJHATE XUMHYECKUHN
5KCIIepPUMEHT (pas/io’keHre TepoKCHa BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe CpeJbl pacTBOPOB BeIIECTB C TOMOLIbI0 YHHBEPCATbHOTO
VH/WKATOpa, B/IWsSHHE pPa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHYECKOW peakLvH,
peaklyyd MOHHOTO oOMeHa, KaueCTBeHHble peakluu Ha Cy/b¢aT-, KapOoHaT- U
XJIOpW/-aHWOHBI, HA KaTUOH aMMOHMS, pellleHHe 5KCIIepUMeHTaIbHbIX 3a7ad I10
TeMaM «MeTtanibl» U «HemeTasibl») B COOTBETCTBUM C TIpaBWIaMM TEeXHUKHU
Ge3omacHOCTH MpU 0OpallleH!H C BelljeCTBaMU U 1abopaTopHBIM 000py/[0BaHKEM,
NIpe/iCTaB/STh pe3y/bTaTbl XUMHUECKOrO SKCIepuMeHTa B (opme 3ammvcu
yPaBHEHUI COOTBETCTBYIOLIMX peakLyid U (OpPMy/IMpOBaTh BBIBOJbI Ha OCHOBE
3TUX pe3y/bTaToB;

cOpMUPOBAaHHOCTb YMEHUM KPUTUUYECKH aHa/JW3UpOBaTb XHWMHUYECKYHO
vH(pOpMaLMIO, TI0JyyaeMyl0 U3 pa3HbIX HCTOUHMKOB (CpeAcTBa MacCOBOM
KOMMYHHUKaLMH, VIHTepHeT u Ipyrux);



chopMHUPOBAaHHOCTh ~ yMeHUM  coOMoAaTh  TMpaBua  9KOJIOTHUYECKH
1je/lecoo0pa3HOro TIOBefleHHsI B OBITY U TPY/OBOM [eSTeIbHOCTU B  LIeJIsiX
COXpaHEeHMUs1 CBOEro 3/0pPOBbSl M OKPY’Karollleld MPUPOJHOM Cpeibl, OCO3HABaTh
OMaCHOCThb BO3/|eHCTBUS Ha KUBbI€ OPraHU3MBbI OIpe/le/IEHHbIX BellleCTB, TOHUMast
cMmbIc/T Tokasarenst ITJIK, MOSCHSTH Ha IIpUMEpPaxX CIIOCOObI yYMEHBIIEHUS H
TpeJiOTBPAILeHUs] UX BPeJHOT O BO3JEMCTBUS HA OPraHM3M YesIOBeKa;

J71s1 00yJaroIuxcss ¢ OorpaHUYeHHBIMU BO3MOXXHOCTSIMM 3/]0POBbSI: YMeHHe
TIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX MeTO/aX IT03HAHHUS BEIeCTB U
XUMHUYECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U CJ1IabOBUAAIIMX OO0yuaroluXcs: YMeHHe WCII0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 0Oo3HaueHui JI. Bpaiiis /i 3amucy XUMHUYECKHUX

dhopmy.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacoB
No HaumeHoBaHue pa3jesioB OnekTpoHHbIe (udpoBbIie)
Koutposnbhblie | IIpakTnuyecku
n/n U TeM NpPorpamMmabl Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoThI e paboTbl
Pa3gen 1. TeopeTnueckue 0CHOBbI OPraHHUeCKON XUMHUM
EgnHan konnekums LLOP http://fcior.edu.ru/
Bupgeoypoku no xumuu, 7-11 kn.http://mriya-
[IpesMeT opraHnyecKou urok.com/categories/himiya/

11 XumuH. Teopusi CTpoeHns 3 MpeseHTaLmM K YpoKam 1 BHEKNACCHbIM

OpraHUYecKHUX CcoeJlMHeHUM MeponpuATUAM,
A. M. Bytnepoga xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html
Wtoro no paspeny 3
Pa3pen 2. YrieBoaopo/bl
XKypHan "Xumusa n xumukun'"http://chemistry-
chemists.com/

2.1 HpepermbHbie yr1eBon0pozE! 2 JucTaHunoHHbIe Kypchl npy MITY Ans noArotoBku
— dJIKaHbl abuTypueHToBhttp://do.chem.msu.ru/rus/abitur/dl/
HenpepenbHeie

2.2 YI1€BOIOPO/bI: aJIKEHBI, 6 1
anKaJveHbl, aJIKUHbI
ApoMaTtuuecKue Eannan konnekums LIOP http://fcior.edu.ru/

2.3 2
YIJIeBOLOPO/bI



http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/

ITpupoaHble UCTOUHUKU

2.4 yIJIEBOOPOZOB U UX 3 1
repepaboTKa
Wtoro no pa3peny 13

Pazpen 3. Kuciopoacoaepikaijue opranHiuyeckue CoeuHeHUs

3.1 Criptel. deHon 3

WebElements: oHnaiiH-CnpaBOYHNK XMMUYECKMX
anemeHToB http://webelements.narod.ru/

Xumus gns Bcex: WIICTPUPOBaHHbIE MaTepuabl
no o6LLEe, OpraHNYeCcKom N HeopraHNYeCKo
XUMUK

http://school-sector.relarn.ru/nsm/

XnMmnyeckuii
crnpaBoyHuK hitp://tehtab.ru/Guide/GuideChemistry/

Anbperugel. KapboHOBBIE

3.2 7
KUC/IOThI. Cr10KHBIe 3(DUpbI
EanHan konnekums LLOP http://fcior.edu.ru/
3.3 Yr/ieBofpbI 3 1
Wtoro no pa3zpeny 13

Pa3pen 4. A3oTcopepikaijue opraHnyecKue coeJUHeHUs

41 AMUHBI. AMUHOKUC/IOTEL. 3
) Benku

EanHas konnekums LLOP http://fcior.edu.ru/

WUtoro 1o paszaeny 3

Paspen 5. BbicokoMoJ1eKy/IsipHbIe COeJUHEeHUs

5.1 [Tnactmaccel. Kayuyku. 2

EnnHana konnekums LLOP http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://webelements.narod.ru/

BoJsokHa

Nroro nio pasgeny
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11 K/TACC

Ko/smmuecTBO yacos

Ne HanmeHoBaHuUe pa3fiesioB U JeKTpoHHbIe (1{u(poBbIe)
KouTtposbHblie | IIpakTHueckue
n/n TeM NPorpaMmsbI Bcero oOpa3oBaTe/IbHBIE PeCcypChI
paboThI padoThI
Pa3pgen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoerine aTOM?B' JucraHiyoHHble Kypcbl ipu MI'Y ais
[Tepuogrueckri 3aKOH U MO/IrOTOBKY
1.1 Ileprionyeckas cucrema 3 aburypuentoshttp://do.chem.msu.ru/rus/abitur/dl/
XUMHUUECKUX 371eMeHTOB [].
W. MeHpeneeBa
CTpoeHHe BeljecTBa. Enunas xomekuus LIOP http:/fcior.edu.ru/
1.2 4
MHoroo6pa3ue BelecTB
1.3 XyUMUUeCKue peakijuu 6 1 1 AJIXUMMUK http://www.alhimik.ru/
Wtoro no pa3zpeny 13
Pa3pen 2. Heoprannueckasi XuMus
JucraHiyoHHble Kypcbl ipu MI'Y nis
MOATOTOBKU
2.1 Meraibl 6 1 abutypuenrtoshttp://do.chem.msu.ru/rus/abitur/dl/
2.2 Hewmetasbl 9 1 1
)3 CBs13b HEOPraHUUECKHX U ) Enunas komnekuusi LIOP http://fcior.edu.ru/
' OpraHU4ecKuX BelecTB AJIXUMUK http://www.alhimik.ru/
Wtoro no paspeny 17

Pa3pen

3. XuMHA 1 )KU3Hb



https://multiurok.ru/goto.php?url=http://www.alhimik.ru/
http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/
http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/

JucTtadionHbie Kypcobl ipyu MI'Y nis
MOATOTOBKHU

3.1 XUMUS U KU3HD 4 abutypuenTtoshttp://do.chem.msu.ru/rus/abitur/dl/
Nroro nio pasgeny 4
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https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/

YUYEBHO-METOJUYECKOE OBECIIEYHEHUWUE OBPA30BATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

Bugeoypoku ro xumumy, 7-11 ki.http:/mriya-urok.com/categories/himiya/

[Tpe3eHTalMy K ypOKam M BHEKJIACCHBIM MepPOIpusaTHsaM, xumus http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

Hauasnbhbili Kypc xumuu: http:// www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na fIngekce https://zno.yandex.ua/ru/chemistry/

MvcTaHiMoHHBIe KYpChl pu MI'Y a1s moarotoBku abutypuentoshttp:/do.chem.msu.ru/rus/abitur/dl/

METOANYECKHWNE MATEPHUAJIbI V11 YUUTEJIA

BupTryanbHag x¥Muueckas LIKoJj1a http:/maratakm.narod.ru/

[Toptan "CeTb TBOpueckux yuuTesei" http://it-n.ru/default.aspx

Coo0111eCTBO B3aMMOTIOMOIIM yuuTenel. Xumus http://pedsovet.su/load/97

["azeta "Xumusa" v caut A yuurtesns " nuay Ha ypok xumuu' http://him.1september.ru/

WebElements: oH1aliH-ClIpaBOUHMK XMMHAYECKHUX 371eMeHTOB http://webelements.narod.ru/

http://www.chemnet.ru I'azeta « XuMusi» ¥ calT /51 yunutessi «5 Uy Ha ypOK XUMUN»

IINPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Enunas komnekums I1OP http:/fcior.edu.ru/



http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
https://multiurok.ru/goto.php?url=http://him.1september.ru/
https://multiurok.ru/goto.php?url=http://pedsovet.su/load/97
https://multiurok.ru/goto.php?url=http://it-n.ru/default.aspx
https://multiurok.ru/goto.php?url=http://maratakm.narod.ru/
https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/
https://multiurok.ru/goto.php?url=https://zno.yandex.ua/ru/chemistry/
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/

http://www.chemistry.ssu.samara.ru

IlepeueHb 3/1eKTPOHHBIX 00pa30BaTe/ILHBIX PECYPCOB MO0 XUMHUH

http://www.chemnet.ru I'azeta «Xumusi» 1 calT Jjis1 yuutens «51 Uy Ha YpoK XUMUM»
http://him.1september.ru Enunas komnekius LIOP: TTpeameTHast KOIeKLUST « XUMUASI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe

9KCIIePUMEHTHBI: XUMUSI.

http://chem.rusolymp.ru Opranuueckasi XuMusi: 3JIeKTPOHHBIN yueOHUK /1Jis CpeiHeH 1IKOJIbI
OCHOBBI XMUH: 3JIEKTPOHHBIN yuebHuUK http://www hemi.nsu.ru OTKpBITEINM KO/UTiemK: XUMUS
http://www.edu.yar.ru/russian/projects/predmets/chemistry /[rcTaHI[MOHHbIE SBPUCTUUYECKUE
OJIUMITHAA/IbI 10 XUMUU

http://www eidos.ru/olymp/chemistry 3annumaTesibHasi XUMUSI

http://www 104.webstolica.ru Knaccudukaimsi xumrueckux peakijun
http://classchem.narod.ru KouTpen — Xumusi i1s1 BcexX: yueOHO-UHMDOPMAaILMOHHBIN CalT
http://bolotovdv.narod.ru HaHoMeTp: HaHOTeXHO/IOrMUeCcKoe Co0b11[eCTBO

http://www. nanometer.ru OH/1aliH-CIIPaBOYHUK XUMHUUYECKHX 3/IEMEHTOB

WebElements http://webelements.narod.ru IToryispHasi 6ubmoTeKa XUMUUECKHX 3/IEMEHTOB



http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe ¥ CIIpaBOUHbIE MaTePUAJIBI T10
xumuu http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Calit «BupTyanbHasi XumudecKasi 11KoJa»
http://maratakm.narod.ru Caut «Mwup xumumn»
http://chemistry. narod.ru XuMuK.py: caliT 0 XumMuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noptan ChemPort.Ru
http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueGHble u cripaBouHble MaTepyasbl
http://ru.wikipedia.org/wiki/Xumus Xvumus /151 BCeX: U/IFOCTPUPOBaHHbIe MaTepHrasbl 10
ob11iei, opraHuecKoi ¥ HeOpraHUYeCKON XUMUU
http://school-sector.relarn.ru/nsm Xvumusi u )xu3Hb — X XI BeK: HayUHO-TIOMY/ISIPHbIN
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIKonbHHKaM O XWMMM:

cauT XxuMuueckoro Qakynbrera Antl'Y

http://www chem.asu.ru/abitur nekTpoHHasi 6M6/MOTeKa 10 XUMUU 1 TEXHUKE



