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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1O XWMWM Ha YpOBHe cpefgHero obijero obpa3oBaHus
pa3paboraHa Ha ocHoBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpasoBanuu B Poccuiickoii ®engepaiiun», TpeboBaHU K pe3y/ibTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/ibHOM MpOrpaMMbl cpefiHero o0iero o6pa3oBaHus
(®OII COO), npeacraBneHHblx B  PemepaJibHOM  TOCyAApPCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, ¢ yuérom KoHieniuu TpernojaBaHus
yuebOHOro mipeiMeTra «XuUMHs» B 00Opa3oBaTeNbHBIX OpraHM3alusx Poccuiickoi
denepaliuy, peanU3yHIIMX OCHOBHble 0Opa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TIONOXeHUU «CTpaTerud pa3BUTUS BOCIUTaHU B Poccuiickou
®epnepaiiuy Ha miepuof, 10 2025 roga» (Pacnopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBy MoAx0/I0B K pa3paboTKe MporpaMmbl MO XUMHH, K OTpejeeHUI0
ob1ieli crpareruu 00yueHHsl, BOCTIMTAHUSI M Pa3BUTHS 00yUaroIUXCsl Cpe/ICTBaAMU
yueOHOTO rnpeameTa «Xumusi» At 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUJIH
KoHIlernTyanbHble monokeHus PI'OC COO o B3auM0O00OYCIOB/IEHHOCTH liefiel,
cojlep>KaHusi, pe3y/ibTaTOB 0OyueHus] W TpeOOBaHWI K YPOBHIO TOJTOTOBKU
BbIITyCKHUKOB.

XrMHUueckoe obpa3oBaHue, rojiyuaeMoe BBIITyCKHUKaMU
obmieobpa3oBaTe/ibHOM  OpraHM3alvd, SIB/SeTCS HEeoThbeMJeMOW UacThl0 UX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIlAOLIUM STalioM peajau3aliid Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe K/THOUEBLIX IIeHHOCTeM, MPHUCYIIUX
1[e/IOCTHOM CHUCTeMe XUMHUYecKoro o0pa3oBaHUs. OTH 1[€HHOCTH KacCaroTCs
TI03HAHUS 3aKOHOB MPHUPO/bI, (POPMUPOBaHUST MUPOBO33peHHs U 00I1el KyIbTypbl
ye/ioBeKa, a TakKKe 9KOJOru4ecKM OOOCHOBAaHHOTO OTHOIEHHS K CBOEMY
3J0POBbI0 U TPUPOAHOW cpefie. Peanusyercss xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiijero oOpa3oBaHusI CpeACcTBaMU yueOHOTo
npeaMeTa «XHUMUS», COJlep)KaHhe U TOCTpOeHHWe KOTOpOro oripefiefieHbl B
rporpaMMme TI0 XUMHH C Y4YETOM CIeliMpUKM HAayKu XUMHUH, €€ 3HaueHus B
TO3HAHWM TIPUPOZI U B MaTepHanbHOM >XM3HH OOINeCcTBa, a TaKXe C yYETOM
o0mmx 1e/sell W TIPUHLIUIIOB, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHUE
cucteMbl cpefHero obirero obpa3oBanusi B Poccuiickoii ®efeparui.

XUMUSI KaK 3JIEMEeHT CUCTeMbI eCTeCTBEHHBIX HayK WTpaeT 0Co0yio poJib B
COBpEeMEHHOU I[MBWU/IM3AIUH, B CO3/JaHUM HOBOM 0a3bl MaTepualbHOW KYJ/IbTYPHI.
OnHa BHOCUT CBOM BKJIaJ| B (JOpPMUPOBaHKE PALIMOHATBHOTO HAYYHOTO MbIIIIEHUS,
B CO3/laHUe 1[eJIOCTHOTO TIpe/iCTaB/ieHusi 00 OKpy»KarolleM MHpe KaK O eMHCTBe
TIpUPO/BI U YesioBeKa, KOTopoe (pOpMUPYeTCs B XUMMM Ha OCHOBe TMOHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KAlOLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MeEXIY
CTpOeHMEeM BelleCTB, UX CBOMCTBAMU M BO3MO>KHBIMU 00/1aCTSIMU TIPUMEeHeHUsl.

TecHO B3aUMO/IENCTBYSI C APYTMMU eCTeCTBEHHbIMU HayKaMU, XUMHS CTaja
HeOTbeMJ/IEMOI YaCThI0 MUPOBOI KY/bTYPhl, HEOOXOJUMbIM yC/IOBUEM YCITEIITHOTO
TPyZid U J>KU3HU KaKA0ro ujeHa obOijectBa. CoBpeMeHHasi XMMHSI KakK Hayka



co3yjaTesibHasl, KaK HayKa BBICOKMX TEeXHOJIOTUM HarpaBjieHa Ha pelleHue
ri00anbHBIX MpobeM yCTOWUMBOTO pa3BUTHSL Ue/ioBeUeCTBAa — ChIPbEBOM,
SHepreTUYeCKOU, MUIeBOM, IK0JIOTUUeCKOU 0€e30MacHOCTH U OXPaHbl 3/[0POBbSI.

B cooTBeTcTBHMU € OOmMIMMU Iie/iSIMH W TIPUHLUIIAMHU CpeAHero obirero
obpa3zoBanus cozep)kaHue npeameta «Xumusi» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
M3yueHUsi) OPMeHTUPOBAHO MPEUMYIIeCTBEHHO Ha OOLeKy/IbTYPHYIO MOJATOTOBKY
oOyuaroluxcs, HeoOXoJUMyI0 WM [ BbIPaOOTKM MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIELIHOT0 BK/IIOUEHUSI B JKUM3Hb COLMYyMa, MPOJOJ/DKEHUS
oOpa3oBaHus B pa3MUuHbIX 00/1aCTsIX, HE CBSI3aHHBIX HETIOCPeJICTBEHHO C XUMUEH.

CocraBisiioliMu  TipeMeTa  «XHUMUSD»  SIBASIIOTCA  06a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOmasgs ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM CO/Iep>KaHusi KOTOPBIX SIB/ISIFOTCS OCHOBBI 0a30BOM HayKU: CHUCTeMa
3HaHUM M0 HEOpPraHUUYeCKOW XMMUU (C BK/IHOUeHHeM 3HaHUM u3 o0Iell XuMum) u
OpraHu4eckor xvMuu. PopMHUpOBaHMe AAHHOW CHCTEeMbl 3HAaHWW TPU U3y4YeHUU
npegMeTta obecrieyriBaeT BO3MOKHOCTb pPacCMOTpPEHUs BCero MHOroobpasusi
BeIIleCTB Ha OCHOBe OOIL[UX MTOHATHH, 3aKOHOB U TEOPU XUMHHU.

Crpykrypa cozepXaHusi KypcoB — «OpraHuueckass xumusi» u «OOijasi u
HeopraHuueckass XMMus» C(OpMHpOBaHa B MporpamMme IO XMMHM Ha OCHOBE
CUCTeMHOTO TIOAXoJa K U3yueHHI0 yueOHOTO Marepuana U 00yc/ioB/ieHa
UCTOpUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM 3HaHUW HAa  OMpeZiesEHHbIX
TEOPeTUUeCKUX YPOBHSX. Tak, B KypCe OpraHMYeCKOM XWMHUU BelllecTBa
pacCMaTpUBAKOTCS Ha YPOBHe KJ/IaCCMUECKOM TEeOPUM CTPOEHHsI OpraHUuYeCKHUX
COeJMHEHWN, a TakKe Ha YyPOBHE CTePeOXUMHUECKUX U 3J1eKTPOHHBIX
npe/icTaB/ieHUid O cTpoeHMu BeljecTB. CBefeHuss 00 H3yuaeMbIX B Kypce
BellleCTBaxX JAl0TCs B Pa3BUTUU — OT YTJIEBOJOPO/IOB [0 CIOXHBIX OMO0/IOTHYECKH
aKTUBHBIX COe/luHeHUN. B Kypce opraHMueckoil XWUMWUU TOy4arOT pa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00I1lero oOpa3oBaHuUsl MepBOHAYa/IbHbIE
Tipe/ICTaB/eHNsI 0 XUMUUYECKOM CBSI3H, KIaCCU(PUKAL[MOHHBIX MTPU3HaKax BelLecTs,
3aBUCHMMOCTU CBOMCTB BeILleCTB OT UX CTPOEHMUs], 0 XUMUUYECKOW pPeakiiH.

[log HOBBIM yI/IOM 3peHUs B TipeaMeTe «Xumusi» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl W3yUeHHBIM Ha YPOBHe OCHOBHOTO 00iijero o6pa3oBaHUs
TEOpeTUUeCKUd MaTepuan U (aKTOJIOTMUecKWe CBeleHHss O BeljecTBax U
XUMHYeCcKol peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOljasi U HeopraHuueckas
XUMUs» 00yJaroIMMCsl TIPe/IOCTaB/IsSIeTCS BO3MOXKHOCTh OCO3HaTh 3HaueHHe
MeproIMUeCcKOro 3akKoHa € 00llleTeopeTHYeCKUX M MEeTO/|0JIOTMUeCKUX TO3ULUH,
riyoKe TOHSATH HCTOpUYECKOe U3MeHeHMe (QYHKIMM S5TOr0 3akoHa — OT
o0o01atortieit 0 06BACHSIOLLEl 1 MPOTHO3UPYIOLIEH.

EnvHas crucTeMa 3HaHMW O Ba)KHEMIIMX BelleCcTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX W TPUMEHEHWU, a TaKKe O XUMHUeCKUX peakLusiX, UX CYLIHOCTU U
3aKOHOMEpPHOCTSIX TpOTeKaHWs JoroJsHsieTcsi B Kypcax 10 u 11 ksaccos
3/IeMeHTaMHu CO/Iep>KaHUsl, MMEIOIIUMU KyJbTYPOJIOTMUeCKUA U TPUK/IaJHOM
XapakTep. OTW 3HaHUS CMOCOOCTBYIOT TIOHMMAHHIO B3aUMOCBSI3U XUMHU C
JPYTMMU HayKaMH, DAacKpbIBalOT €8 pojib B [03HaBaTelbHONM U IPAKTUUeCKOMH



JesiTeTbHOCTU UesioBeKa, CITOCOOCTBYIOT BOCIUTAHUIO YBa)KeHUsSI K TIPOLiecCy
TBOpUeCTBa B 00/1aCTU TEOPUU U MPAKTUUECKUX TPUWIOKEHUM XUMHH, TIOMOTaroT
BBINTYCKHUKY OpPHUEHTHPOBATbCS B OOIeCTBEHHO U JIMYHOCTHO 3HAUYHMMBIX
npobsieMax, CBSI3aHHBIX C XHUMHEM, KPUTHUYECKH OCMBIC/IMBATh WHGOpPMAIUI0 U
MPDUMEHSITh €€ [jis1 TIOMOJIHEHWs 3HAaHWM, pelleHus] WHTe/IeKTYalbHbIX |
9KCTIepUMEHTaTbHBIX MCCIeoBaTe/IbCKUX 3ajiau. B 1eioM cofiepkaHue yueGHOTO
npegMetra «XWMUS» ~ JAHHOTO  YPOBHSI ~ W3yUYeHUs] OPUEHTHMPOBAaHO Ha
dbopMrpoBaHue y 0O0yYarOIUXCS MHPOBO33pEHUECKON OCHOBBI [l TIOHUMaHUs
dbunocodckux upeid, TakMX Kak: MaTepuajbHOe eJWHCTBO HEOPraHh4YeckKoro U
OpraHMYeckoro Mupa, OO0yC/IOBJIEeHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM M
CTpOeHreM, I103HAaBaeMOCTb TIPUPOJHBIX $IBJIEHWHA TIyTEM SKCIepUMEHTa U
pellleHHs] TIPOTUBOPEYUM MeXAY HOBbIMA (paKTaMU UM TeOpeTUYeCKUMH
TIpe/INOChUIKaMH, 0CO3HaHHEe PO/ XUMUHU B peIlleHUH 3KOJIOTUUeCKUX mpobsieM, a
Tak)Xe TIpo0iemM cOepeXkeHUs] IHEPreTUUeCKHUX PeCypCOB, ChIpbsl, CO3/JaHUSI HOBBIX
TeXHOJIOTUW U MaTepUasioB.

B rmuaHe peleHusi 3afad  BOCIUTAHWS, Ppa3BUTUSI W COLMA/IM3al[Ud
00yuaroluXxcss TPUHSATbIE MPOTPAaMMOM I10 XWUMWU ITOAXO[AbI K OIpele/IeHUI0
cojlepXKaHUsi U TIOCTPOeHHUs TIpeiMeTa TipefyCMaTpuBalOT (opMUpOBaHUe
YHUBepCalbHBIX y4eOHBIX [IelCTBUM, WMerOmux 0a30Boe 3HaueHue isi
Pa3UUHBIX BUJOB [JeATebHOCTH: pelleHus mpobseM, TOWCKa, aHanM3a |
06paboTku uHMOpPMaIK, He0OXOJUMBIX /1JIsT IPHOOPETEeHNs OITbITa MPAKTHUYeCKOM
Y UCC/IeJ0BaTebCKOW AesiTelbHOCTH, 3aHMMalollleld BayKHOe MeCTO B MO3HaHUMU
XUMUMU.

B nmpakTvKe mperojlaBaHysi XMMHUM KaK Ha ypOBHE OCHOBHOTO 0OIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpe/iHero o0Iriero oopa3oBaHus, TIPU OIpe/ieIeHUH
co/iepKaTe/ibHOM XapaKTepUCTUKW liejied W3yueHUsl TpefiMeTa HaripaB/ieHUeM
TepBOCTENeHHOW 3HAUMMOCTU TPAJULIMOHHO TMPU3HAETCS (hOpMUPOBaHHE OCHOB
XUMHUUECKON HayKd Kak 00/laCTM COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHUYeCKOH
JleATeJIbHOCTU ue/ioBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KYJbTYpbl. C
MEeTOAVUYECKOW TOYKU 3pDEeHHsI TaKOW TOAXOJ, K OMNpeeseHut0 Liejied U3ydeHust
ripeZiMeTa SIB/ISIETCSI BIIOJIHE OTIPaB/JaHHbIM.

CoryiacHO JaHHOW TOUYKe 3peHUsl IJVIaBHbIMU LIeJIIMU M3y4eHUs TipeiMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 k71.) SBASIOTCS:

e (dopMHpoBaHUEe CUCTEMbl XUMWUUECKHWX 3HAaHUM KaK  BaKHeMIleu
COCTaBJISIFOLIIEM eCTeCTBEHHO-HAayYHOM KapTHHbI MHpPa, B OCHOBE KOTODOU
JieXXaT KIIoueBble TIOHSTUS, (PyH/jaMeHTa/bHble 3aKOHbI Y TEOPUU XHUMUU,
OCBOEHHe sI3blKa HayKH, YCBOeHHEe W TIOHMMaHWe CYIIHOCTU [IOCTYIHBIX
0000111eHII MMPOBO33pEHUeCKOr0 XapakTepa, O3HaKOMJIeHHWe C MCTOpHel
VX Pa3BUTUS U CTAHOBJIEHUS;

e (hopMHpOBaHUe U pa3BUTHE MPe/ICTaBJIeHUM O HayUHbIX METO/IaX MO3HAHUS
BEIIeCTB W XUMHUYECKUX peakiui, HeoOXOJUMbBIX Iy TIpUoOpeTeHus
YMEHUU OPUEHTHUPOBATbCSI B MHpPEe BEILIeCTB M XUMUUYECKUX SIBJIEHUH,
VMERIIUX MeCTO B TIPUPO/ie, B MPAKTUUYECKOW U MOBCEAHEBHOM JKU3HMY;



e pa3BUTHE YMEHHWH M CITOCOOOB ZIeSITe/TbHOCTH, CBSA3aHHBIX C HaOMIOfeHreM
U O0OBSICHEHHWEM XWMHWUECKOTO SKCIIePUMeHTa, COOJII0[ileHeM TIpaBUI
Oe3oracHOro 0OpaIllieHHs C BeIljeCTBaMH.

Hapsiy c 3TuM, coziepykaTe/ibHasi XapaKTePUCTHKA 1ie/iel U 3a/lau U3yueHHust
rpeMeTa B TIporpaMMe 1o XMMUW YTOUHEHa ¥ CKOPPEKTHPOBaHa B COOTBETCTBUH
C HOBBIMHU TIPUOPUTETAaMH B CHUCTeMe cpefiHero obimiero obpa3oBaHus. CerofHsi B
TperofiaBaHU  XUMUK B Oofblllell  CTerleHW  OTAAETCs  TIpeArouTeHue
NPAaKTUYECKOH KOMIIOHEHTe COZiepXKaHHsi OO0yueHHusi, OpHUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBIITyCKHHMKa 001[e00pa30oBaTe/IbHONM OpraHU3al[iH, BJIa/IeIOIero He
HabOpOM 3HaHWH, a (YHKI[MOHAJILHOW TPAaMOTHOCTBIO, TO €CTb Crocobamu u
YMEHUSIMH aKTUBHOTO TIOJIyU€HHs] 3HAaHWUM M TIPUMEHEHHs] UX B peasbHOW YKU3HU
JUIS pellieHnst TIPaKTUYeCKUX 3aziad.

B cBs3u C 3TUM TIpM U3yueHWM TMpeaMeTa «XWUMHs» JIOMHHUDYIOIee
3HaueHue MPUOOPeTarOT TaKKWe [Ie/TU U 3aJlauu, Kak:

afiarrTalfyisi 00yJaroIuXCsl K yCJIOBUSIM TUHAMHUYHO Pa3BUBAIOIIIErOCS MUPA,
dbopMHpOBaHWe  WHTE/JIEKTyaJlbHO  pa3BUTOM  JIMUYHOCTH, TOTOBOM K
camMo00pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEJTbHOMY IIPUHSITUIO TPAMOTHBIX
pellleHNI B KOHKPeTHBIX >KU3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C Bel[eCTBaMH M UX
TIpUMeHeHeM;

dopmupoBaHre y  OOyuyarOIMXCS  K/IHOUEBBIX HABBIKOB  (K/IFOUEBBIX
KOMIIETEHIWI), MMEIOL[UX YHUBEPCATbHOE 3HAaueHUe /Il Pa3/UYHbBIX BHUIOB
JesITeNTbHOCTH: pereHus MpobsieM, MorcKa, aHanu3a U 00paboTKu MH(pOpMaILnH,
HEOOXOAUMBIX /11 TIPUOOpEeTeHUs] OIbITa [JesSTeTbHOCTH, KOTOpas 3aHWUMaeT
BaXHOE MeCTO B TIO3HAHMU XHUMHHM, a TaKKe /s OLEHKH C TO3ULUH
9KOJIOTUYECKOW 0e301MacHOCTH XapaKTepa BJUSHUS BEIeCTB W XWUMHUECKHUX
TIPOIIECCOB Ha OPTraHK3M YeJioBeKa U TIPUPOAHYIO Cpealy;

pa3BUTHE TI03HABATE/IbHBIX WHTEPECOB, WHTEUIEKTya/llbHbIX W TBOPUYECKHX
criocoOHOCTeM 00yJaroLuXcsi: CToCOOHOCTH CaMOCTOSTE/ILHO MPUOOpeTaTh HOBbIE
3HAHUS 110 XUMUW B COOTBETCTBUHU C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIONH30BaTh
coBpeMeHHbIe MH(OPMAIMOHHbIE TEXHOJIOTHH IS TIOMCKAa U aHa/ikM3a y4eOHOU U
HayYHO-TIOMY/IIPHON MH(POPMAaIUM XUMHUYEeCKOT'0 CO/IeP>KaHUS;

(dbopMHUpOBaHME U pa3BUTHE Y 00YUAIOIIMXCST aCCOLMaTUBHOTO M JIOTUUECKOTO
MBIIIJIeHHsI, HaO/MIoAaTe/TbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOHHO
HeoOXO/JMMbI, B YAaCTHOCTH, TPU TUIAHUPOBAHUM W TIPOBEIEHUM XWMUUYECKOTO
9KCTIepUMEHTAa;

BOCIUTaHWe y oOyuarommxcsi yOeXIEHHOCTM B T'YMaHHCTHYECKOU
HaTpaB/JIeHHOCTH XUMHUH, €€ Ba)KHOW pPOMM B PeIIeHHH T100a/lbHBIX IMpobsieM
PALIMOHAILHOTO TIPUPO/IOTIO/Ib30BaHUS, TIOMO/IHEHUSI SHEPTeTUUECKHUX PeCypCoB U
COXpaHeHHsI TIPUPOJHOTO PABHOBECHs], OCO3HAHHUS HEOOXOAMMOCTH OepesKHOTro
OTHOIIIEHHSI K TIPUPOJie W CBOEMY 3/I0POBBIO, a TaKKe IPUOOpeTeHHsI OIlbITa
WCTIO/Tb30BaHUs TIO/TyYeHHBIX 3HAHWM [IJI1 TIPUHSTUS TPAMOTHBIX peIleHud B
CUTYaI[USIX, CBSA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.



B yueOGHOM mulaHe cpefgHero oOIero o6pa3oBaHUs YyueOHBIM IIpeMeT
«XuMHUs», M3ydyaeMblii Ha 0a30BOM YpOBHe, SIBJISIeTCSl 00si3aTe/IbHbIM y4yeOHBIM
NpeIMETOM.

OOb111ee uMC/I0 YaCOB, OTBEJEHHBIX [I/isI U3YUeHHUs] XUMWH, Ha 6a30BOM ypOBHe
cpegHero obiriero obpa3oBaHus, coctasiisieT 68 yacos: B 10 Knacce — 34 vaca (1
yac B HeJie/t0), B 11 knacce — 34 yaca (1 4yac B HeZie/to).



COJEPKAHUE OBbYUEHUSA
10 K/TACC
OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBBI OPraHUYeCKON XUMHUH

ITpesmeT opraHvyecKoOr XUMUU: e€é BOSHUKHOBEHUe, pa3BUTHe U 3HaueHUe B
TOJIlyUeHUU HOBBIX BellleCTB W MarepuasioB. Teopusi CTpOeHUsI OpraHu4ecKux
coenvHenuid A. M. byTtnepoBa, eé ocHOBHbIe 1010KeHUsI. CTPYKTypHbIE (DOPMY/JIbI
OpraHvuyecKux BelecTB. [l'oMosorusi, wu3omepus. XuUMUYecKas CBA3b B
OpraHhYeCKuX COeJJMHeHUsIX — OVHapHbIe U KpaTHbIe CBS3U.

[TpexncraBnieHre 0 KjiacCU(PUKaLMA OpraHMYecKux BelecTB. HomeHkartypa
OpraHMYeCcKuX COeJVHeHWH (cucTeMaTuMyeckas) W TpHUBUA/IbHble Ha3BaHUS
Ba)KHEUIIINX MpeACTaBUTeel KIaCcCOB OpraHUYeCcKuX BelleCTB.

OKClepYMeHTa/IbHble MeTOZbl U3yUeHUs BelLeCTB U UX IIpeBpallleHUN:
O3HaKoMJ/IeHHe C obpasljaMu OpraHMuecKuWX BelLeCTB U MaTepuajaMud Ha HX
OCHOBe, MO/Ie/IMPOBaHMe MOJIeKYy/Jl OpraHWYecKUX BellecTB, HabsofeHue U
OIMCaHue [IeMOHCTPALIMOHHBIX OINBITOB IO NIpeBpAallleHUI0 OPraHuYeCKUX BellecTB
TNIpY HarpeBaHuWu (T/71aB/ieHUe, 00yT/IMBaHUe U TOPEeHKe).

Yraesogopoabt

AnKaHBI: COCTaB M CTPOEHWe, TOMOJIOTUYeCKWW psfA. MeTaH U 3TaH —
MpOCTellle TMpeACTaBUTeM alKaHOB: (U3MUYecKMe U XMMUYecKue CBOMCTBA
(peakuMM 3aMellleHWsT Y TOpPeHUs), HaxOXK[eHWe B IIpUpoZie, I0JyuyeHHe U
TIpUMEHeHuNe.

AJKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYeCKUN psAf. DTUIeH U MPOIUJIeH —
NpoCTeMllIe TMpeJCTaBUTeM ajJKeHOB: (U3MUeCKMe U XUMHUYeCKHe CBOMCTBA
(peakLMu TWUPUPOBAaHUS, TajJOreHWPOBAHMUSA, TIWJpaTaliy, OKWUC/IeHUsl U
NI0JIMMepU3aLiH), IIoJIyueHre U IpUMeHeHNe.

Ankaguvenbl: 6ytaguen-1,3 u meTunOyTagueH-1,3: cTpoeHue, BakKHeMIlivie
XUMUYECKHe CBOWCTBA (peakuusi nonumepusanuu). [TosyyeHne CUHTETUYECKOTO
KayuyKa U pe3uHbI.

AJIKMHBI: COCTaB ¥ 0COOEHHOCTHU CTPOEHUsI, TOMOJIOTUYeCKU psifi. ALjeTusieH
— TIPOCTEeUIINK TpeJCTaBUTe/b aJKWUHOB: COCTaB, CTPOeHWe, (U3NUeCKue U
XUMUYECKHe CBOMCTBa (peakLMy I'MApHPOBaHMS, rajoreHUpOBaHUs, TMpaTaliy,
rOpeHus1), MoJlyueHre 1 IIpUMeHeHue.

Apenbl. beH3osn: cocTtaB, cTpoeHHe, (U3MUecKMe W XHMHUYECKUe CBOKCTBa
(peakuuu rajoreHMpOBaHWsl U HUTPOBAHMS), MOJIyYeHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, usuyeckue U  Xumudeckue ceolicmea  (peakyuu
2/1026HUPOBAHUSL U HUMPOBAHUS), No/jyyeHue U npumeHeHue. TOKCHYHOCTb
apeHoB. ['eHeTHMyeckasi CBs3b MeXKJy VYIJIEBOLOPOZAAMHM, IIpUHAJJIEXALMMUA K
pas3/IMYHbIM KJlaccam.



[TpuposiHble WCTOYHWKU YIJIEBOJIOPOZIOB. IIpUpOAHBIA Tra3 M TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxzaeHue. Criocobbl mepepaboTku He(pTH:
TeperoHka, KpPeKWHT (TepMUYecKuid, KaTaJuTHuYecKuil), TUposu3. [IpoayKThbl
riepepaboTKH HeTH, UX TIPUMeHeHHe B TTPOMBIIIJIEHHOCTH W B ObITy. KaMeHHBIH
yroJib U TIPOAYKTHI €r0 riepepaboTKy.

JKcrepyMeHTa/lbHble MeTOZlbl UW3yueHUsl Bell[eCTB U WX TIpeBpallleHu:
O3HaKoM/IeHHe C oOpasljaM I171laCTMacC, KayuyKOB U pe3uHbl, KOJUIeKLIUN
«Hedbtb» u  «¥Yromb», MoJenupoBaHHWe  MOJIEKYJ  YyIJIeBOJIOPOJIOB U
ra/IOTeHONPOU3BO/IHBIX, TIPOBe/leHHe MDAKTUUeCKOW paboThl: MosiydyeHre 3THIeHa
Y 3yueHUe ero CBOWCTB.

PacuéTHbie 3agaum.

BbluviciieHUst TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOIO BellleCTBa WM TMPOJYKTa peakLiMi M0 M3BECTHbIM Macce,
00BbEMyY, KOJTMUECTBY OJTHOTO M3 UCXO/IHBIX BEIleCTB WX TTPOIyKTOB Peakiyu).

Kuciopojcoaepxaijue opraHuyeckyue coeuHeHUs

[IpesenbHble OJHOATOMHBbIE COUPTHL. MeTaHOM M 3TaHOJ: CTPOEHME,
dbu3nueckue U XUMHYeCKHMe CBOWCTBa (peaklid C aKTUBHBIMM MeTaslJlaMH,
rajJioreHOBOJOPO/iaMH, TOpeHue), TIpuMeHeHue. BojopoaHble CBSI3U MeXAY
MOJIeKyJlaMy CITUPTOB. [leliCTBHe MeTaHO/1a U 3TaHOJ/Ia Ha OpPraHr3M 4esioBeKa.

MHoOroatoMHble  CIUPTHI.  JTWIEHIIMKOIb W  TJIMLEPUH: CTPOEHUe,
¢bu3nueckue ¥ XUMUYECKHWe CBOWCTBa (B3aUMOJEHCTBHE CO  I[eJI0YHBIMU
MeTas/laMM, KaueCTBeHHasi peakl[dsi Ha MHOTOaTOMHble CIUPThI). JleiicTBue Ha
opraHusM uesioBeka. [IpyMeHeHUe rauLepUHa U STUEHTJIUKOJIS.

@®eHOJ: CTpOeHWe MOJIeKy/bl, (U3MYeCcKhe W XUMHUYEeCKHhe CBOMCTBA.
TokcuuHoCTb peHona. [IpumeHeHue geHona.

Anbperupl U KemoHbl. DopManbleru, aueTaJbJeruzi: CTPOEeHue,
(dbusrMyecke U XUMHUYECKHe CBOMCTBA (peaklUU OKWC/IeHUS] U BOCCTAHOBJIEHUS,
KaueCTBEHHbIe peaKiuu), MojiyuyeHue U IpuMeHeHue.

OnHOOCHOBHBIE TpefiefibHble KapOOHOBbIe KUC/IOThl. MypaBbUHas W
YKCyCHasi KACJIOTBI: CTPOeHHe, (pr3nyeckrve M XMMHYeCKHue CBOMCTBa (CBOUCTBA,
ob1ye /st Kacca KUC/IOT, peaklusi 3Tepudukaliym), roiyueHre U puMeHeHue.
CreapuHOBasi U OJIeMHOBasi KUCJIOThI KakK TPEeCTAaBUTEM BBICIITHUX KapOOHOBBIX
KUACIOT. Mbl/la Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIlee [ieliCTBUe.

CnoxHble 3¢Upbl KaK MPOU3BOJHbIE KApOOHOBBIX KHC/IOT. ['maponm3
CNoXKHBIX 3¢upoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue »xupoB. buosiornueckas
POJIb XKUPOB.

YrneBogpl: cocTaB, KiaacCU(uUKauus — yrieBogoB  (MOHO-, [Ju- W
rosiicaxapusbl). ['lIoKo3a — mpocTeilii MoOHOCaxapy/: 0COOEHHOCTH CTPOeHUs
MOJIEKY/ibl, (U3UUeCKMe U XUMHYEeCKhe CBOWCTBa (B3aMMOJEHCTBUE C
ruzipokcugom Meau(Il), okucieHMe aMMMauHBIM pacTBOpoM okcuja cepe6pa(l),
BOCCTAHOBJIeHUe, Opo)keHHWe T/IIOKO3bl), HaXOX/eHHe B TpUpoJe, NpPUMeHeHue,
buosoruueckasi posib. ®oTocuHTe3. PPyKTO3a KaK U30Mep TJIFOKO3HL.




Kpaxman u weto03a Kak npyupoAHbie nosuMepbl. CTpoeHWe Kpaxmania U
1e/noa03bl.  dusvueckue U XUMHUUeCKHMe CBOMCTBA KpaxMana (TUpOJU3,
KaueCTBEHHasi peakliysi C UO/I0M).

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W HX MpeBpallleHul:
TIpoBeJieHre, HaOJII0JileHre U OIHMCaHWe JeMOHCTPALIMOHHBIX OMBITOB: T'OpEHHE
CMMPTOB, KayeCTBEHHbIE peakl[Md OJHOAaTOMHBLIX COUPTOB (OKUC/IEHHEe >3TaHOoJia
okcugoM Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJEUCTBHE TIJIMLEPUHA C
rugpokcuaom meau(Il)), anbaernsoB (OKMC/ieHMe aMMHMAaYHbIM PaCTBOPOM OKCH/la
cepebpa(l) u ruapokcugom wmeau(Il), B3auMomAeMCTBHE Kpaxmala C HOZOM),
TIpOBe/ieHHe MpaKTHUeckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTHbie 3agaum.

BbluviciieHUst TI0 ypaBHEHWIO XHWMHYeCKOW peakiuu (macchl, 00BbEMa,
KOJIMUeCTBa HMCXOJHOTO BellleCcTBa WM TIPO/AYKTa peakijuy M0 U3BeCTHBIM Macce,
00BbEMyY, KOJTMUECTBY OJTHOTO M3 UCXO/IHBIX BEIleCTB WX TTPOIyKTOB Peakiyu).

A3oTcopeprkaie opraHuueckue coeJMHeHus.

AMMWHOKHUCJIOTHI KaK aM(OTepHble OpraHhueckue coefuHeHust. Pu3ndeckKre
¥ XMMHUUeCKHe CBOMCTBA aMHMHOKUCIOT (Ha mpumMepe TJMLWHA). bruonoruueckoe
3HaueHWe aMUHOKUCIOT. [lenTuapl.

befku Kak MpUPOAHBIE BBICOKOMOJIEKYJISIPHBIE COelvHeHus. llepBuuHasd,
BTOpDWYHAasi W TpeTWYHas CTPyKTypa OenkoB. XuMHUeCcKWe CBOWCTBa OesKOB:
TU/IPO/IN3, IeHaTypaljusi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCIepuMeHTa/lbHble MeTOJbl W3YUeHHs BelleCTB W WX MpeBpalleHuM:
HabJ/Tto/leHre 1 OfrcaHue J[eMOHCTPALIMOHHBIX OIBITOB: AeHaTypalus 6e1KoB mpu
HarpeBaHUM, LIBETHbIE peaKliy Oe/lKOB.

BbICOKOMOJIeKYy/IAPHBIE COe{THeHHS

OcCHOBHBIE TIOHATUSI XUMUH BbBICOKOMOJIEKYJIIPHBIX COeJUHEHUN: MOHOMep,
To/iMMep, CTPYKTYPHOe 3BeHO, CTeleHb MOoIMMepHr3aliiy, CpeJHsiss MoJIeKyasipHast
Macca. OCHOBHbIE MeTO/bI CHUHTE€3a BbICOKOMOJIEKY/ISIPHBIX COeAUHEHUd —
To/IMMepHU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BelleCTB W HUX MpeBpallleHuM:
03HaKOMJIeHHe C oOpa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB.

MesxripeiMeTHbIe CBA3M.

Peanu3aiys MeXXIipeMeTHbIX CBsi3eM MPU U3yYeHUH OPraHUYeCKOW XUMUHU B
10 kmacce ocyiiecTBasieTCsl depe3 MCIOMb30BaHWe KakK OOIMX eCcTeCTBEeHHO-
HayYHbIX MOHSTUM, TaK W TOHATHHW, SB/SIOLIUXCS CUCTEMHBIMHU [JI OTHe/TbHbIX
TpeIMeTOB eCTeCTBEHHO-HAay4YHOr 0 L{MKJIA.

OOb11ue ecTeCcTBeHHO-HayuUHble TIOHSATHUS: SiIBJieHUe, HayYHbIN (PaKT, TUIOTe3a,
3aKOH, TeOpWs, aHa/li3, CUHTe3, KaacCUbUKaIius, TepuoJuuHOCTb, HabmoeHue,
v3MepeHue, SKCIepUMeHT, MOZie/TMPOBaHUe.

®dusrka: MmaTepus, SHeprus, Macca, aToM, 3JeKTPOH, MOJIeKYJIa,
JHEepreTUYeCKUil ypOBeHb, BEI[eCTBO, Te0, O0BEM, arperaTHoe COCTOSTHHE
BellleCTBa, ((U3MUYeCKUe BeJTMUYMHBI U e[IUHULII UX U3MepPEeHUs.



buonorusi: KjieTka, opraHu3M, Ouocdepa, oOMeH BelljeCTB B OpraHu3Me,
dorocuHTe3, OMONOTHYECKM AaKTUBHbIe BeljecTBa (0OesiKu, YTIeBOABI, >KUDBI,
(epMeHThI).

[eorpadus: MyuHepasbl, TOPHbIE MOPOALI, TOJIe3HbIe UCKOTIaeMble, TOTIIUBO,
pecypChl.

TexHO/MOTUST: THUII[EeBble TPOJAYKThI, OCHOBBI Ppal[MOHAJLHOTO THUTAHUS,
MOIOLI[1e CPeJICTBa, JeKapCTBeHHbIe M KOCMeTUUeCKue Tperaparbl, MaTepuasibl U3
WCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre 0CHOBbI XUMHHU

XuMuyecknu 3nemMeHT. ATom. Aapo aToma, HW30TOMNBL. DNEKTPOHHAs
000/10UKa. JHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHbIe opbuTtanu, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacripefiesieHusi 37IeKTPOHOB 10 opbuTtansmM B aTomax
3JIeMEHTOB TePBbIX UeThIPEX NMEPUO0B. DIeKTPOHHAsE KOH(PUrypaLusi aTOMOB.

[Tepuoguueckuii 3akoH U Ileproguyeckasi cucTeMa XUMHUUECKUX 3JIEMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoJuueCcKoro 3akoHa U [leprofinueckor CHUCTeMbI
xumMuueckux snemeHToB [I. VI. MeHzeneeBa C COBpeMEHHOM TeOpHWel CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTH HW3MEHEHUsI CBOWMCTB XUMHUYECKUX 3JIeMEHTOB W
oOpa3yemMbiX MMH TIPOCTBIX U CJIOKHBIX BeILIeCTB TI0 TPYIaM W IepPUOAAM.
3HaueHUe NepuoJAUUeCcKOro 3aKOHa B pasBUTUU HayKU.

Crpoenne BeljecTBa. XuUMHYeCcKass CBfI3b. BHABI XUMHYECKOM CBSI3U
(KOBasIeHTHasi HemoJiApHasi W MOJIIpHasi, WOHHAas, MeTa/uinueckas). MexaHU3Mbl
oOpa3oBaHMsI KOBA/JIEHTHOHM XUMWUECKOW CBs3WM (OOMEHHBIM U JIOHOPHO-
aKUenTopHbiM). BogopogHas cBsi3b. BaseHTHOCTb. OneKTpOOTPULIATENBHOCT.
CreneHb okuc/ieHvs. VIOHbI: KATUOHBI U aHUOHBI.

BemjectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJIIPHOTO  CTPOeHUs.  3aKOH
TIOCTOSIHCTBA COCTaBa Bell[ecTBa. TUIbl KPUCTA/I/IMUECKUX PelléTOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT TUIA KPUCTA/I/TMUECKOU PELIETKH.

IToHsATHe O AucriepcHbIX cucTteMax. VICTUHHBIE U KOJUIOWMJHBIE PAaCTBOPBI.
MaccoBas 10J151 BellleCTBa B pacTBOpe.

Knaccugukanus HeopraHu4yecKux COeJIJMHeHHH. HomeHknarypa
HeopraHuyeckKWx BelllecTB. ['eHeTMyecKass CBs3b HeOpraHUYeCKUX BellecTs,
TIpUHaJ/IeXalux K pas/JIvuyHbIM Kjlaccam.

Xumuueckass — peakiusi.  Kraccudukanys — XMMUUYeCKUX — peaklUvid B
HEOPraHW4eCKOM M OpraHWYeCKOW XMMHUM. 3aKOH COXPAaHEeHWs MacChl BeIleCTsB,
3aKOH COXpaHeHUs U MpeBpall{eHUsl SHepruu Npu XUMUUeCKUX peakLiUsX.

CKOpOCTb peakiyu, eé 3aBUCUMOCTh OT pa3inuHbIX (hakTopoB. OOpaTuMbie
peakiuu. XuUMUUYeCKoe paBHOBecue. @PakTOpbl, BIUANIIME Ha COCTOSHUE
XuMHU4eckoro pasHoBecus. [IpuHiun Jle Ilartesnbe.



OnekTposuTHYecKas auccoryaiysa. CuibHble U crabble 371eKTpouThl. Cpesa
BO/JHbIX PaCTBOPOB BeIlleCTB: KMC/asi, HeWTpasbHas, lijeJJ0YHasl.

OkucuTeIbHO-BOCCTaHOBUTE/IbHbIE PeaKI[UU.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W HX MpeBpallleHul:
nemoHcTparus Tabmmr «Ilepuoguyeckass cucTeMa XUMUAYECKUX 3yeMeHToB /1. U.
MeHienieeBa», H3ydyeHHe MOjie/iel KPUCTA/UTMUECKUX PeIIeTOK, HabsoJeHue |
OTMCaHue JeMOHCTPALIMOHHBIX 1 JTaOOPATOPHBIX OIBITOB (pa3/oKeHHe TIepOKCHA
BOJOpO/ia B MPUCYTCTBUU KaTaau3aTopa, Ornpejie/ieHde cpe/ibl PACTBOPOB BelLleCTB
C TIOMOII[bI0 YHHBEpPCAJIbHOTO WHJWKAaTOpa, peakldd WOHHOTO 0OMeHa),
TIPOBe/IeHHe TIPAKTHUYECKOM paboThl «BiusiHe pa3/nyHbIX (aKTOPOB Ha CKOPOCTh
XMMHUYECKOU peakLium».

PacuéTHblie 3aaum.

PacuéTbl 1O ypaBHEHUSIM XUMHUUYECKMX peakluid, B TOM UHCJIe
TePMOXUMHUYECKHEe PaCuéTbl, PacuyéThl C MCIIO/b30BaHMEM TIOHSTUS «MacCOBasi
JIOJIs1 Bell[eCTBa».

Heoprannueckasa xumms

Hemetamnbl. [lomoxxeHue HeMeTa/sioB B Ilepuoauueckort — cucteme
XUMHUUeCKUX 37emMeHTOB []. V. MeHzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®du3nyecKkde CBOMCTBAa HeMeTa/uiOB. AJUIOTpONMSI HeMeTa/yIoB (Ha mnpumepe
KUCJI0OpO/a, cephl, pocdopa u yriaeposa).

XUMHUeCKHe CBOMCTBA BaKHEUIIIMX HeMeTa/lJIOB (Ta/loreHOB, Cephbl, a30Ta,
docchopa, yrnepoja U KpeMHMs)) U UX  coeAuHeHUN  (OKCHUJOB,
KUCJIOPOACOep KaliuX KAC/IOT, BOAOPOAHBIX COeJUHEHUN).

[IprMeHeHHe Ba)KHEUILINX HEMETA/IJIOB U UX COeIMHEeHUM.

Metamibl. [losnoxeHue MetannoB B Ileppoandeckor crUcTeMe XUMHUYECKHX
snemeHTOB /1. Y. MeHaeneeBa. OcoO€HHOCTH CTPOEHMS 3/IEKTPOHHBIX 000JI0UeK
aToMoB MeTasiioB. O61ue (usnueckre cBoiicTBa MeTa/uioB. CriiaBbl MeTaslIOB.
ONeKTPOXUMHUYECKUW Psifi HANPSDKEHU MeTaJslIoB.

XUMUYeCcKre CBOMCTBA Ba)KHEWIIMX MeTa//IOB (HAaTpUW, Ka/id, KasbLUAW,
MarHuu, aJlfOMUHUN, LIUHK, XPOM, Kejie30, Me/ib) U UX COeIUHEeHUMN.

OOb1ue crocobbl TIo/yueHUs1 MeTa/iioB. [IpuMeHeHWe MeTa/uioB B OBITYy W
TeXHUKe.

OKCIrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BeleCTB W WX MpeBpallleHuM:
H3ydyeHre KOJJIeKIUU «MeTamibl U CIUIaBbl», 00pa3ljoB HEMETa//IOB, pellleHue
9KCTIepUMeHTabHbIX 3afiau, HabOJtoJjeHre W OIMCaHue AeMOHCTPALMOHHBIX U
nabopaTOpPHBIX OMBITOB (B3aMMOENCTBHe TUAPOKCHA a/FOMUHHKS C pacTBOpaMH
KUCJIOT U 1je/ioueld, KaueCTBeHHbIE PeaKl[My Ha KaTHUOHbI MeTaJslIoB).

PacuéTHblie 3aaum.

PacuéThl Macchl BelllecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHUUECTBY
Bell[eCTBa, Macce WM OOBEMY OJJHOTO W3 yYaCTBYIOIIMX B peakijuu BeIIecTB,
pacuétbl Macchl (00BEMa, KO/IMUeCTBa BelljeCcTBa) MPOAYKTOB Peakiiy, ecyid O/IHO
13 BeIleCTB UMeeT TIPUMECH.

XUMHUS U )XKU3Hb



Ponb xvMuu B obecrieueHUH SKOJOTHUECKOM, SHEpreTHYecKOW U THUITIeBOU
6e30MacHOCTH, Pa3BUTUU MeAUlIMHbL. [TOHSATHE O HayyHBIX MeTOZAAX IT03HAHUS
BellleCTB U XMMUUYECKUX peaKi[uH.

ITpencraBnenyss 06 OOMMX HAyUHbIX TIPUHI[UATIAX  TIPOMBILIJIEHHOTO
TO/TyUeHUs] BaYKHEUIIINX BellleCTB.

YesioBeK B MHUpe BeIleCTB M MaTepUasioB: BaKHEHIIMe CTPOUTEe/bHbIe
Marepuasbl, KOHCTPYKLMOHHbIE MaTepuaibl, KpaCcKu, CTeK/IO, KepaMHUKa,
Marepuasbl [/l 3JIeKTPOHWKH, HaHOMAaTepuasbl, OpPraHuYeCKrue W MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[0POBbe UeJIOBEKa: MpaBu/a HCIMOJb30BaHUSA JIeKapCTBEHHBIX
TiperapaToB, TpaBuia 0e30macHOro UCI0J/Ib30BaHUs MperapaToB ObITOBOW XUMHU
B MOBCeJHEBHOM KHU3HU.

MexrnpeameTHble CBS3U.

Peanu3zaiiiss  MeXIIpeAMETHBIX CBs3eM MpuU  U3yueHUH oOOIer u
HeopraHu4eckor XxuMuM B 11 Kjlacce OCYyIeCTB/ISIETCSl Uepe3 UCMO0J/Ib30BaHUe KaK
OOIIMX eCTeCTBeHHO-HAayUHBIX TIOHSATUM, TaK W TIOHATHM, SIBJISION[AXCS
CUCTEeMHBIMHU [/ OT/Je/IbHBIX MPe/IMETOB eCTECTBEHHO-HAYUHOT'0 LIUK/Ia.

OO01ie ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4HbIM (DaKT, THUIOTe3a, 3aKOH,
TEOpHSs, aHaau3, CUHTe3, KaacCU(UKaI[Ks, TePUOJUUIHOCTh, HabmomeHue,
5KCIePUMEHT, MOZIeIUPOBAHUE, U3MeDeHUe, sIBJIeHUe.

du3uKa: MaTepusi, SHEPrusi, Macca, aTOM, 3JIeKTPOH, POTOH, HEUTPOH, UOH,
M30TOIl, PAIMOAaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUU YPOBEHb, BeLeCTBO, TeJlO,
00BEM, arperaTHOe COCTOsIHWE BellleCTBa, (H3UuecKre BeJUUYUHbI U eUHULIBI UX
V3MepeHus, CKOPOCTb.

Buosiorus: KjeTKa, OpraHusM, SKocucTeMma, Ouocdepa, Makpo- U
MHKDO3/IeMeHTbI, BUTaMHUHbI, 0OMeH BeIl[eCTB B OpraHu3Me.

['eorpaduisi: MUHepasbl, TOPHbIE TIOPO/bI, TTOJIe3HbIE UCKOIaeMble, TOILIMBO,
pecypchl.

TexHOMOrusA: XUMHUUYEeCKasi MPOMBIIIEHHOCTb, MeTa//Iyprys, MPOU3BO/ICTBO
CTPOUTEJIbHBIX MAaTepUasioB, CeIbCKOXO35IMCTBEHHOE TIPOU3BO/ICTBO, THILIEBast
TIPOMBIIIJIEHHOCTh,  (papMalieBTUUecKasi  MPOMBIIIJIEHHOCTb,  MPOU3BO/CTBO
KOCMETUYEeCKUX TpernapaToB, MPOM3BOACTBO KOHCTPYKLMOHHBIX MaTepHrasioB,
371eKTPOHHAs NPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XVIMKN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHNA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnvBaeT TpeOOBaHUSI K pe3y/bTaTaM OCBOEHUS
o0yvarIyMUCs TIporpaMM  cpefHero o0ijero o0pa3oBaHUsi (JIMUHOCTHBIM,
MeTarpeMeTHbIM W TpeAMeTHbIM). HayuHO-MeTOAMYeCKOM OCHOBOU /1Sl
pa3paboOTKU TIIaHUPYEeMbIX pe3yJ/IbTaTOB OCBOEHUsI TPOrpaMM CpejJHero o0Iero
oOpa3oBaHUs SIB/ISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIN TIOAXO[.

B COOTBeTCTBUM C CUCTEMHO-ZESiTeIbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
o0111ero 06pa3oBaHusl Bbi/ie/ieHbl C/Ie[yIOIIe COCTaB/ISIOIIHe:

OCO3HaHHWe OO0yuYarIUMHCSI POCCHUHUCKOW TPaKJAHCKONW HWAEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIpe/ieIeHUIO;

Ha/JMure MOTHBaLMU K 00yUeHHIo;

Lje/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHHUX YOeXX/eHUi JIMYHOCTH Ha OCHOBE
K/TFOUEBbIX 1[eHHOCTel M UCTOPUYeCKUX TPAJULIM 0a30BOI HaAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTb OOY4YaroL[UXCs PYKOBOJCTBOBATHCSI B CBOEM
JleITe/IbHOCTU L[eHHOCTHO-CMBIC/IOBBIMUA yCTAHOBKaMH, MPUCYIIUMH LIeJIOCTHOU
cucTeMe XUMHUUeCcKoro o6pa3oBaHus;

Ha/Inyrie TIPaBOCO3HAHUS SKOJIOTHYEeCKON KYJIbTYPbl U CTIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTh >KU3HEHHbIEe T1JIaHbI.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUS TpeAMeTa «XHUMHS» OOCTUTATCS B
eIUHCTBe yuyeOHOM U BOCTIMTATeNbHOW [eATebHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU L|€HHOCTSIMU
W WjJeajaMd POCCUMCKOTO TpaXkJaHCKOTO 001llecTBa, NMPUHITHIMU B 0OII[ecTBe
HOpMaMu W  TpaBWJaMU  TIOBeJleHUsi,  CIOCOOCTBYIOLIMMHU  TIpoLjeccam
CaMOMO3HaHMUsl, CaMOpPa3BUTHSI W HPABCTBEHHOIO CTAHOBJIEHWS JIMYHOCTH
oOyyJaromuxcs.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TpeAMeTa «XHMHUS»  OTPakaroT
Cc()OPMHUPOBAHHOCTb OMbITAa I103HABATE/JbHOM M TPAKTUUYECKOU [1eATeTbHOCTU
00yuaroIKXCs TI0 pean3aliiy NPUHATHIX B 00ILleCTBe LIeHHOCTeM, B TOM UHC/ie B
4yacTu:

1) rpa)kIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U 00s13aHHOCTEH,
yBa)keHUs1 K 3aKOHY U MPaBOMOPSJKY;

Npe/iCTaB/ieHds] O COLMAJbHBIX HOpPMax M TpaBW/IaX MEX/IAYHOCTHBIX
OTHOLIEHUM B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM [eSTe/IbHOCTH TpU CO3[aHUU
yueOHbIX MPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTesbHbIX 3a/lay, BbITIOJHEHUU
XUMUYECKHX SKCIIePUMEHTOB;



CIIOCOOHOCTH TOHHUMaTh W TIPUHUMATh MOTHBBI, HaMEepPeHUs, JIOTHMKY W
apryMeHThI IPYTUX TP aHa/IM3e pa3/InUHbIX BUJIOB YUeOHOH /1eATeTbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMA:

[[eHHOCTHOTO OTHOIIIeHHsI K HWCTOPUYECKOMY U HayYyHOMY HacC/Ie[uio
OTeueCTBeHHON XUMUMY;

yBa)KeHUsI K TpOLIeCCy TBOpYecTBa B 007aCTU TeOPUM M TPAKTUUYECKOTO
TIPUMeHeHHsI XMMHH, OCO3HAHUS TOTO, UTO AOCTHO>KEHUs HAyKU eCTh pe3yJbTaT
JIATeNbHBIX ~ HAOMO/eHNY, KpPOMOT/IMBBIX  3KCIIePUMEHTA/IbHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/a YUEHBIX U TIPAKTUKOB,

WHTepeca W T[I03HaBaTelbHBIX MOTHMBOB B TOAYYEeHUM U TIOC/IeAYIOLEeM
aHa/iM3e UHQOPMAIUK O MepeioBbIX JOCTU)KEHUSIX COBPeMEeHHOW OTedyeCTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHuS;

CIIOCOOHOCTH OIIeHMBATh CUTYAI[HH, CBS3aHHBIE C XUMUUECKUMHU SIBJIEHUSIMH,
Y TIPUHMMATh OCO3HAHHBIE PeIleHHs], OPUEHTHPYSACh Ha MOpPalTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHMBaTh CBOE TIOBeZieHHWe W TIOCTYTKH CBOWUX TOBapHUIIel C
TIO3UIIMM HPaBCTBEHHBIX W TPAaBOBBIX HOPM WM OCO3HAHHWE ITOC/TIE[CTBHUN ITHUX
TIOCTYTIKOB,;

4) dbopMUpOBaHUA KY/ILTYPHI 3/[0POBbSI:

MMOHWUMAaHUsI LIEHHOCTeH 3/0poBOro U 0Oe3omacHOro obpa3sa >KW3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYECKOMY 3/]0POBbIO;

cobmtofienysi TipaBus Oe3oracHoro obpailleHdsi C BellleCcTBaMu B OBbITY,
TIOBCEJTHEBHOM >KU3HU U B TPY/IOBOMU ZIeITeTbHOCTY;

MOHWUMaHUs 1[€HHOCTM TIpaBWI WHAWBUJYAJbHOTO U  KOJJIEKTUBHOTO
6e30macHOro MoBe/IeHUsT B CUTYaLIMsIX, YTPOXKAIOLIUX 3[I0POBBIO U >KU3HU JTHO/Iel;

OCO3HAHUS TIOC/IeICTBUNM Y HENPHUATHS BPeJHBIX TPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J15, HADKOTUKOB, KYPeHHS);

5) TPyAOBOro BOCHIUTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie[j0BaTe/IbCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOM W JPYrMX BHZAX
JesiTe/IbHOCTH;

yCTAaHOBKM Ha aKTHUBHOE ydYacThe B pellleHUuM TNpPaKTUUeCcKux 3ajau
colLManbHOW HampaB/ieHHOCTH (B paMKaX CBOero Kjacca, IKOJIbl);

VHTepeca K MPaKTUUeCKOMY H3y4eHUIO Mpodeccuii pa3/IMuHOro poja, B TOM
YKC/le Ha OCHOBE TTPUMEHEHMSI MTPeIMETHBIX 3HAaHUH 110 XUMHH;

YBa)K€HUS K TPYAY, JIFOJSM TPy/a U pe3y/bTaTaM TPYZOBOU [esTe/TbHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BbIOOPY WHAWBHUAYa/JbHOW TpPaeKTOPUU
obpa3oBanus, Oymyiei npodeccur U peanu3aliui COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YUYETOM JINUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTeN K XUMHU, UHTEPeCoB U
notpeOHOCTeM 00111eCTBa;



6) 3K0/10ruH4ecKoro BOCIIUTAHHSA:

9KO0JIOTUYECKHU 1ie/ieco0bpa3HOro OTHOIIeHUs K TIpUpojie, KaK HMCTOUHHKY
CyLL[eCTBOBaHUSA XU3HU Ha 3eMIle;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYecKHUX Mpo0sieM, BIIUSHUS
5KOHOMHUECKHUX MPOLIeCCOB Ha COCTOSTHUE TIPUPO/IHOW U COLMA/IbHOW CpeJibl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIO/b30BaHUSI [JOCTYDKEHUM XUMHH IS
pelleHust BOMPOCOB Pal[MOHATbHOTO MPUPOAOIIO/Ib30BaHuSs;

AKTUBHOTO HEMpUATUS [EeWCTBUM, NPUHOCSIIUMX Bpel OKpY’Karolen
TIPUPOJIHOM CpeZie, YMEHHs TPOTHO3WPOBaTh HeO0J/IaronpusTHbIE 3KOJIOTHYEeCKHe
TI0C/Ie/ICTBUS MpeANIPUHUMAaeMbIX eMCTBUIN U MpeoTBPAalllaTh UX;

Ha/IM4usi Pa3BUTOTO SKOJIOTMYECKOTO MbIIIEHUS], 9KOJIOTUYeCKOUN KYJIbTYPHI,
omnbITa JesiTeNTbHOCTU 3KO0JIOTMYeCKOU HarpaB/eHHOCTH, yMeHust
PYKOBO/ICTBOBAaTbCSI UMW B TO3HaBaTe/lbHOW, KOMMYHHUKAaTUBHOW W COLIMA/IbLHOM
MpaKTUKe, CMOCOOHOCTM U YMEHHsI AaKTUBHO TIPOTUBOCTOSITh W/€0JIOTUH
xemohobuu;

7) LleHHOCTH Hay4YHOT0 MO3HAHHUA:

c(hOpMUPOBAaHHOCTH MHUPOBO33DEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IIIeCTBEeHHOM MPaKTHKM;

TOHUMaHUsl ClelU(PUKA XMMUM KaK HayKy, OCO3HaHUs e€ pou B
(¢bopMHUpOBaHWM pALIMOHATBHOTO HAy4YHOT'O MBbILLIEHUS], CO3[JaHWW LIeJIOCTHOTO
Tipe/icTaBeHust 00 OKpy»KarollleM MHpe KaK O eJMHCTBe MPUPOZbI U uesioBeKa, B
TO03HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHHd Tpo0sieM COXpaHeHus
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0C000W  3HAUMMOCTH XUMHH [JII1  COBPEMEHHOM
LMBU/IM3ALIUM: B €€ TyMaHHCTUUECKOM HarpaB/JeHHOCTM W BaXKHOM pOJIA B
CO3/1aHMY HOBOM 06a3bl MaTepHalbHOMN KYJIbTYPbI, PEIlIeHUH T/I00abHBIX Mpobiem
YCTOMYUBOTO PAa3BUTUSI Ue/I0OBEUECTBA — ChIPDhEBOM, SHEPreTUUeCKOU, THUIeBOU U
9K0JIOTHUeCKOW 0e301acHOCTH, B Pa3BUTHH MEAMIIMHBLI, 00ecrieueHHWH YC/IOBHUM
YCHEIIHOTO0 Tpy/a W SKOJOTMYeCKd KOMMOPTHOM >KU3HU KaKJIOro useHa
o0I111eCTBa;

eCTeCTBEHHO-HAayUYHOW TIpaMOTHOCTH: TIOHMMaHHsl CYIIHOCTA MeTO/OB
TI03HAHMS, UCTIO/Ib3YyeMbIX B €CTeCTBEHHBIX HayKax, CIIOCOOHOCTH HCTIOJb30BaTh
ToJiyuyaeMble 3HaHUs [Jis aHa/lM3a U 00bsICHeHUs sIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIIUX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHBIE 3aK/F0UeHUs Ha
OCHOBe HayuHbIX (DaKTOB ¥ UMEIOLIMXCS [JaHHbIX C Lefbl0 TMOJyYeHHus
JIOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTU CaMOCTOSITe/TbHO HCII0/Ib30BaTh XMUMHYECKHe 3HaHWS s
peliieHuUsI po6JieM B peanbHbIX )KU3HEHHBIX CUTYaI[UsX;

VHTepeca K MO3HaHHWI0 U UCCJIe[J0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTA K  HeIpepblBHOMY  00Opa3oBaHMIO U
camMo0o0pa30oBaHUIO, K AKTUBHOMY IIOJIyU€HWI0 HOBBIX 3HAHUW 110 XWUMWUUA B
COOTBETCTBUHM C KU3HEHHBIMU MTOTPeOHOCTSMU;



HMHTepeca K 0COOeHHOCTsIM TpyZa B pa3iuuHbIX chepax mpodeccroHambHOU

JlesITe/IbHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeiMeTHbIe pe3y/bTaThl OCBOEHUsI yueOHOro TipeaMera «XUMHs» Ha
ypOBHe cpeziHero o0iiiero o6pa3oBaHusl BK/IIOUAIOT:

3HauMMble 71 (OPMHUPOBAaHUS ~ MHPOBO33pEHHUS  OOYYarOIMXCS
MeXAUCLUTIIMHApHBIe (MeXXITpeJIMeTHbIe) OOIleHayUHble TIOHSATHS, OTPaKarolfue
1[e/IOCTHOCTh HAy4YHOM KapTWHbI MUpa U CHelUPHUKYy MeTOJ0B IT03HAHUS,
WCTIO/Tb3YEMbBIX B €CTeCTBEHHBIX HayKaX (MaTepus, BellleCTBO, SHEPTUs, siB/IeHUe,
TIPOLeCC, CUCTeMa, HayuHbIA (PaKT, MPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCC/IeloBaHKe, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);

YHUBepCajibHble yueOHbIe [eHcTBUs (TT03HaBaTe/bHbIe, KOMMYHHUKAaTHBHbIE,

PEry/ISITUBHBIE), obecrieunBaroIye dbopmupoBaHue (byHKLIMOHATBHOM
I'PaMOTHOCTH M COLIMA/TbHOM KOMITETEHIIUH 00YYarOIUXCs;
CTIOCOOHOCTD oOyyJarommxcs WCITI0/Ib30BaTh OCBOEHHbIe

MeXXIUCITUTIMHApHbIE, MUPOBO33peHUYeCcKre 3HaHUS U YHUBepCajibHble yueOHbIe
JIeMCTBUS B MI03HABATE/IbHOU U COLIMAIbHOW MPAKTHKe.

MeTaripegMeTHble pe3y/abTaTbl OTpaXkalOT OBJaZileHHe YHUBepCaJTbHbIMU
yueOHBIMHA  TI03HaBaTebHBIMHA, KOMMYHUKAaTUBHBIMM W  PETY/ISTUBHBIMH
JIeICTBUSIMU.

Osapenne YHHBepCaTbHbBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NeHCTBUAMU:

1) 6a30BbIe TOrHYeCKHe JeUCTBHSA:

camMoCTosTe/IbHO  (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

ornpefensTh Leau [JesATebHOCTYU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTU)KEHUS], COOTHOCUTD Pe3y/bTaThbl JesITeIbHOCTU C TTOCTaB/IeHHBIMU LIeJISIMU;

VICII0/Ib30BaTh MPU OCBOEHUM 3HAHWUM MPUEMBI JIOTUUECKOTO0 MBIIUIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKW MOHSTHUN M yCTaHAB/IMBAThb WX B3aUMOCBS3b,
WICII0/Tb30BaTh COOTBETCTBYIOII[ME TIOHSATUS [J/Is1 0ObSICHEHUS OT/eIbHBIX (PAaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [/ KIaCCU(PUKAI[MK BEIIeCTB U
XMMUUECKHX peakLui;

yCTaHaB/IWBaTb TMPUYUHHO-CJIEICTBEHHbIE CBSI3U MEXAY HW3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTbH JIOTUUECKUe pacCyKieHusi (MHAYKTHMBHble, JeAyKTUBHbIE, TI0
aHaJIOTuM), BbISB/ATb 3aKOHOMEPDHOCTHM M TMPOTHMBOPEUMsi B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBaTh BBIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe TO3HAHUS, UCIO/Ib3yeMble B XUMUM CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BbIBaTh MO/ie/IbHbIe TIPe/ICTaB/IeHUsI — XUMUUeCKUM
3HaK (CMMBOJI) 5J/IeMeHTa, XUMHuYecKasi (opMmy/a, ypaBHEHHE XUMHYEeCKOU
peakiud — TIpY pellleHUM ydeOHbIX TI03HaBaTe/NbHbIX W MPaKTUUeCKUX 3ajad,



TIPUMEHSITh Ha3BaHHbIE MOJIe/IbHbIe TIPe/ICTaB/IeHNs ISl BbISB/IEHUs XapaKTePHBIX
TIPU3HAKOB M3yYaeMbIX BeIIeCTB U XUMUUECKUX PeaKIvi.

2) 6a3oBbIe HCC/IeioBaTe/IbCKHe /e CTBUS:

B/a/leTb OCHOBaMM METO/IOB HAy4YHOTO TO3HaHHWs BeIeCcTB U XUMHUeCKUX
peakLuu;

dbopMyMpoBaTh Lie/M U 3a/lau UCC/Ie[l0BaHKs1, UCTI0/Ib30BaTh MOCTaB/IeHHbIe
U CaMOCTOSTeNIbHO C(OPMYJIMPOBaHHbIE BOMPOChl B KaueCcTBe MHCTPYMEHTa
MO3HAHUSI U OCHOBBI /11 (POPMUPOBAHUS TUIOTE3bl M0 MPOBEPKe MPaBUIbHOCTH
BbICKA3bIBaeéMbIX CY>K/IeHUM;

BJIaZieTh HAaBbIKaMU CAMOCTOSITe/TbHOTO IJIaHMPOBaHUSI U TIPOBeAEeHUs
yueHWYeCKUX SKCTIepHMEeHTOB, COBEpIIIeHCTBOBAaTh YMeHHs1 HabIroZaTh 3a XO[0M
ripoliecca, CaMOCTOSITEJIbHO TIPOTHO3WPOBaTh €ro pe3ysbTaT, (POpPMYJIUpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/IeI0BaHUs,
COCTaB/ISATb 000CHOBAHHBIM OTUET O MPOZe/TaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HWCCIeloBaTe/IbCKOM UM MPOEKTHOM
JesiITe/IbHOCTU, TIPOSIB/IATh CIMOCOOHOCT M TOTOBHOCTh K CaMOCTOSITE/IbHOMY
MOUCKY METO/IOB pelleHus] TPaKTUUeCKWX 3afau, NPHMEHEHUIO0 pPa3IUyHbIX
MeTO/|OB MO3HaHHUSI.

3) pabora c uadopmanueit:

ODHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WHGOpMalUuM (HayuyHO-
TIOMy/IsipHasi  JiuTepaTypa XWUMHWUeCKOTO CO/iep>KaHus, CIIpaBOuHble Mocobus,
pecypcbl VIHTepHeTa), aHaIM3UpOBaTh MH(OpPMALMIO pa3IUYHbIX BUIOB U (opM
Tripe/iCTaBJ/IeHUS], KPUTHUUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh U
HEeTPOTUBOPEUYUBOCTH;

¢dbopMyMpoBaTh 3arpochl U MPUMEHSTh pa3/iiuHbie MeTO/bl TIPY TIOUCKe U
orbope wuHboOpMalMK, HEOOXOAWMOW [Jisi BBLITIOJHEHUS yueOHBIX  3afiau
OIpe/ie/IeHHOI O THIIA;

1IproOpeTaTh OIBIT HCIOJIb30BaHUSI HWH(MOPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUW Y PAa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTUMAanbHYI0  (opMy  TipefCTaB/ieHUS
vuHbopMaluu (cxembl, TpadyKU, AUArpaMMbl, TaOIHULIbI, PUCYHKH U IPYTHE);

WCTIO/Ib30BaTh HAyuHBIA s3bIK B KauyecTBe CpeZicTBa mpu pabote c
XUMUYeCKoW wuHopMalvell: TPUMEHSTbh MeXIpeaMeTHble (du3nueckue U
MaTeMaTUueCKre) 3HaKU U CUMBOJIbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTO/b30BaTh W Tpeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHWE Cpe/iCTBa
HarJIsiAHOCTH.

OByajieHUe YyHUBePCa/IbHBIMU KOMMYHUKATUBHBIMU JeUCTBUAMM:

3aZlaBaTh BOIIPOCHI IO CYIIeCTBY 00CyKZaeMol TeMbl B X0/ie AUajora u/uim
JUCKYCCUM,  BbICKa3biBaTb  Wjed, (GOpMy/JMpoBaTb CBOU  TPeAJIO’KEeHHs
OTHOCUTEJTLHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BBICTyIIaTh C Tpe3eHTal[eil pe3y/bTaTOB I03HABaTe/IbHOM [esiTe/IbHOCTH,
T0JIyUYeHHBIX CAMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHHUKAMU TPU BbITIOJIHEHUU
XUMUYECKOTO 3KCIepUMeHTa, TIPaKTHYeCcKol paboThbl M0 MCC/ieOBaHUIO CBOMCTB



M3y4yaeMbIX Bell[eCTB, peanu3aluy yuyeOHOro mpoekTa U (opMy/IMpOBaTh BLIBO/IbI
10 pe3y/bTaTaM IPOBEAEHHBIX WCCAeJOBAHUM IyTEM COrJlaCOBaHUSI MO3MLUK B
xofie 06cy>kaeHust 1 oOMeHa MHEHUsIMHU.

OBajieHNe YyHUBePCa/IbHBIMHU Pery/JIATUBHBIMU JeHCTBUAMM:

CaMOCTOSITe/TIbHO TIJIAHUPOBAaThb M OCYLLECTB/ISATh CBOK I103HABATEJ/IbHYIO
JlesITeNIbHOCTb, Orpefiesisia e€ LeM W 3a7auyd, KOHTPOJMpPOBaTb M MO Mepe
HeoOXOIMMOCTH KOPPEeKTUPOBATh TIpejjlaraeMblii  aJifOPUTM  JIeUCTBUN  TIpU
BBIITOJIHEHUM yueOHbIX U UCCAel0BaTebCKUX 3ajau, BbIOMpaTh Haubosee
5 exTUBHbIN CrOco6 MX pellleHWs C yUYETOM TOJyueHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peakLysX;

OCYLLeCTB/ISITb CAMOKOHTPOJIb CBOEH [|eITe/IbHOCTU Ha OCHOBe CamoaHasyv3a
V1 CAMOOLIeHKHU.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpeagmeTHble pe3y/bTaTbl OCBOeHUST Kypca «OpraHuyeckass XUMUSI»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTb  TIPEACTaBJ€HUM O XHUMHUUECKOM  COCTaBJISIFOLLEN
eCTeCTBEHHO-HAYYHOU KapTHUHbI MHpa, pOJA XMMHUUA B TI03HAHWW SIBJIEHUU
NpUpoAbl, B (OPMUPOBAHUU MBILUIEHHUS U  KYJbTYpPbl JIMYHOCTH, €@
GbyHKI[MOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM [I/1s pellieHUs MPaKTUYeCKuX 3a/au
¥ 9KOJIOTUUYeCK 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO M TIPUPOAHOMN
cpefie;

BJaZleHue  CUCTEeMOW  XUMWYECKHMX  3HaHWMW, KOTopas  BKJ/IHOYaeT:
OCHOBOIIOJ/IAraroljyde TMOHATUA (XMMUYECKUM 3JIeMEeHT, aToOM, 3JeKTPOHHas
000/10UKa aToMa, MOJieKyJia, BaJleHTHOCTb, 3/1IeKTPOOTPHULAaTe/IbHOCTb, XUMHUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysia (pa3BépHyTas W COKpallléHHas), MOJib, MOJIIpHasi
Macca, MOJISIpHbIE 00BEM, YI/IEPOAHBbIM CKeseT, (yHKI[MOHA/NbHAsi TpYIa,
pajivKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN DSifi, TOMOJIOTH, YTJIEBOZOPO/BI,
KUCJIOPOJ, U a30TcofepyKalllie COeJWHeHUs, MOHOMep, MOJMMep, CTPYKTYpPHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJJMHEHUs1); TEOPUU U 3aKOHBI (TeOpHUsl CTPOEHHUs
oprannyveckux Bemlects A. M. byTiepoBa, 3akOH COXpaHeHHsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $3bIK XUMHH; MHPOBO33peHuUecKue 3HaHuS,
JeXalljie B OCHOBe TOHUMAaHUS TPUUMHHOCTU M CUCTEMHOCTA XUMHUYECKHUX
sIBJIeHUM, (PAKTOJIOTUUeCKre CBeJeHUsi O CBOMCTBax, COCTaBe, MOYYeHUU U
Ge30MacHOM MCTIO/b30BaHUM Ba)KHEWIIMX OpraHMYeCKUX BeIlecTB B OBITY U
MPaKTUYECKOM JesiTeIbHOCTH YesI0BeKa;

c()OpPMUPOBAaHHOCTb YMEHUU BBISIBJISAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaTb MX B3aUMOCB$I3b, UCMO/b30BaThb COOTBETCTBYIOLME MOHATHS TPH
OMMCAHWM COCTaBa, CTPOEHHUS U MpeBpalljeH!u OpraHnueCcKux CoeMHEHN;



chOpMHPOBAaHHOCTL YMEHMM HCIIO/Mbh30BaTh XUMHUECKYH) CUMBOJIUKY ISl
COCTaBJIEHUS] MOJIEKYJIIDHBIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKpAILEHHOW)
dbopMyn opraHMYecKWX BeIeCTB W ypaBHEHWN XUMHYECKUX peaki[ui,
W3roTaB/MBaTh MOJIEIM MOJIEKY/T OpraHUYecKuX BeIecTB s WITOCTpal[uu UX
XUMUYECKOT0 Y TTPOCTPAaHCTBEHHOTO CTPOEHHUSI;

c(hOpMUPOBAHHOCThL YMEHUM yCTaHaBAMBAThb MPUHA/TIEXKHOCTb U3yUeHHBIX
OpraHuYecKuxX BeIllecTB MO0 WX COCTaBy U CTPOEHUIO K OIpe/ie/IEHHOMY
KJlacCy/Tpymrme coeauHeHuld (yr/ieBOJOpPOAbl, KHUCIOPOJ M a30TCO/eprKalue
COe/lMHEHUs], BbICOKOMOJIEKY/ISIDHbIe COeJAUHEHMs), JaBaTb KM Ha3BaHUSl TI0
cucrtematnyeckoii HoMmeHksatype (IUPAC), a Takke TPUBOAUTH TPUBHAIbHbIE
Ha3BaHUsl OTZAE/IbHbIX OpPraHUYeCcKuX BellecTB (3TWIeH, MPOMNWIEH, aleTU/IeH,
3TUIEHIIUKOJIb, T/IMLIEPUH, (eHoJ, (opMaibJerus, aleTanblerufi, MypaBbHUHast
KUCJI0Ta, YKCYCHasi KUCJI0Ta, 0JIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUCJ/IOTa, T/IF0K03a,
(dbpyKTO3a, KpaxmaJl, 1ieJI/1t0J103a, TJULHH);

chOpMHPOBAaHHOCThL YMEHMsI OIpeZiefiaTh BU/bl XUMHUECKOW CBSI3U B
OpraHuYecKux coeJuHeHUsIX (0JuHapHbIe U KpaTHLIe);

c(hOpMUPOBAHHOCTh yMEHUSI TIPUMEHSTb TI0JIOKeHUsSI TEeOpUU CTPOEeHUs
opraHuyeckux BeljecTB A. M. ByTyiepoBa /ijisi 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB
Bell[eCTB OT UX COCTaBa M CTPOEHUSsI; 3aKOH COXPaHEeHUs1 MaCChl BeIlleCTB;

chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHMUe,
¢du3nueckue M XUMHYECKHWe CBOMCTBA THUIIMYHBIX TIpe/iCTaBUTe/iel pa3/IMUHbIX
K/IaCCOB OpraHUYecKuX BelleCcTB (MeTaH, 3TaH, STW/eH, TPOIWIeH, alleTU/eH,
oyraguen-1,3, MetunoyragueH-1,3, 6eH30/7, MeTaHOJ, 3TAHOJ, STHUIEHTJIUKO/b,
IJIMLEepPUH, (PeHOJI, alleTanbJerusi, MypaBbMHasi U YKCYCHasi KUCJIOTBbI, TJIHOKO3a,
KpaxmaJi, L[e/lIt0/103a, aMUHOYKCyCHasi KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUYeCKYH0
CBS3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIUX XUMHUUECKHUX peakluid C
WCTI0/Ib30BaHHeM CTPYKTYPHBIX (hopMYJ;

c(hOpMHPOBAHHOCTh YMEHUsI XapaKTepU30BaTh UCTOUHUKU YTJIEBO/IOPOIHOTO
CeIpbsi  (HeTh, MPUPOAHBIA Ta3, yrojb), CHocobbl uX IepepabOTKN U
MIpaKTHUeCKOe TIpYMeHeHHe MPOIYKTOB repepaboTKy;

c(hOpMUPOBAHHOCTL YMEHUW TIPOBOAUTH BBIUMCIEHUS 10 XUMUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOIMUeCTBa MCXOAHOTO Bell[eCTBa WU TPOJAyKTa
peakiuM TI0 W3BEeCTHbIM Macce, 00BbEMY, KOMUUECTBY OJHOTO W3 HCXOAHBIX
Bell[eCTB WM MIPOAYKTOB peakiun);

chOpMHPOBAaHHOCTL YMEHHWM BJIaJiIeTh CHCTEMOW 3HaHWK 00 OCHOBHBIX
MeTO/aX HayUHOrO MO3HaHUsl, UCTO0JIb3YeMbIX B XMMHUHW TIPU U3YUEHUH BeLeCTB U
XUMHUUECKUX siBjieHui (HabJtro/jeHre, u3MepeHue, SKCIIepUMeHT, MO/ieTMpOBaHue),
WCTIO/Ib30BaTh CUCTEMHBbIE XUMUUECKWe 3HaHUsl il TIPUHATHS pelleHui B
KOHKDETHbIX JKW3HEHHBIX CHUTyalldsX, CBSI3aHHBIX C BellleCTBAMM U HUX
TipuMeHeHueM;

cchopMHPOBAaHHOCTh YMEHH COO/MIOAATh TIpaBU/Ia IMOTb30BAHUS XUMHUECKOMH
ToCcyZioli ¥ JlabopaTopHBIM 00O0py/OBaHHEM, a TakXKe IpaBWIa obOpalieHus C



Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKIMSMM IO BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUUECKHUX OTbITOB;

c(hOpMHUPOBAaHHOCTb YMEHUHM IIJTaHUPOBAaTb W BBIMIOMHATL XUMUUECKUH
5KCIEepUMEHT (TIpeBpalljeHus OPraHu4yeCcKrX BellleCTB TIPU HarpeBaHWU, MOTyUYeHue
S5TWJIIEHAa W W3yueHUe ero CBOWCTB, KayeCTBEHHble peakLUM OpraHuYeCcKux
BeIlleCTB, JeHaTypalus Oe/lKOB TPU HarpeBaHWU, L[BeTHble peakiuu OenkoB) B
COOTBETCTBMM C T[IpaBWIaMM TeXHUWKA 0e30macHOCTA Tipyu obOpaileHun ¢
BellleCTBAMM U Jj1abopaTOpHbIM 000pyZiOBaHWEM, TPEeACTaB/ATh pe3y/IbTaThl
XUMUYECKOT0 3KCreprMeHTa B (hopMe 3aluCU YpaBHEHUW COOTBETCTBYIOLMX
peakiyii U (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAaHHOCTb yMEHUM KDUTHYECKA aHa/lM3UpPOBaTh XHUMHUUYECKYIO
vH(MOpMalLMIo, TIOy4YaeMyK U3 pa3HbIX MCTOUHMKOB (CpeAcTBa MaCCOBOM
vHpopmaluu, IHTepHeT U Apyrux);

chOpMMPOBAaHHOCTL ~ YMEHMM  COO/MofaTh  TpaBW/a  3KOJIOTUUECKU
1jesiecoo0pa3HOro TOBefleHHsi B OBbITY U TPYAOBOM [JesTeIbHOCTU B LIeJisiX
COXpaHeHMUs] CBOEr0 3/10pPOBbSl M OKpY’Karollled MPUPOJHOU CpeJbl, 0CO3HABaTh
OMAaCHOCTb BO3/|eMCTBUS HAa >KUBbIE OPraHyW3Mbl OMNpe/e/NéHHBIX OpraHUYeCKuX
BeIIeCTB, TIOHMMasi CMbICT Toka3aTesisa [1/JK, mosicHAT, Ha TpUMepax CITOCOOBI
YMEHbIIIeHUs] W TIpeAOTBpALlleHUs] MX BPEAHOTO BO3JEUCTBHS HAa OpraHu3M
YyesI0BeKa;

J7isT 00yJaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 3[]0POBBSI: yMeHUe
TIPUMEHSITb 3HaHHS 00 OCHOBHBIX [OCTYMHBIX MeTO/ax II03HAHUSI BeIeCTB U
XUMHUYECKUX SIBJIEHUN;

I/l CJIeNbIX U CJ1aboBUAAIIMX 0OO0yuaroluXcs: yMeHHe WCI0/Ib30BaTh
pesibepHO-TOUEUHYI0 CUCTeMy 00o3HaueHM JI. Bpaiiis A/ 3amucyd XUMUUYECKHUX

dhopmy.
11 K/TACC

[TpegmeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOIijasi ¥ HeopraHudeckas
XUMUSI» OTPakaroT:

c(hOpMHUPOBAaHHOCTb  TpEeACTaB/JI€HUM: O XUMHUUYECKOW COCTaBJSHOLer
€CTeCTBEHHO-HAyUHOW KapTHHbl MWpA, pPOAM XMMWUM B TO3HAHUU SIBJIEHUMN
Npupo/bl, B (POPMUPDOBAHUM MBIIUIEHUSS W  KYJbTYpbl JINYHOCTH, €&
GbyHKI[MOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM [I/IsT pellieHUs MpaKTUYeCKuX 3a/au
¥ 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO M TIPUPOAHOMN
cpefie;

BJaZleHUe  CUCTEeMOW  XUMWYECKHMX  3HaHWW, KOTOpas  BKJ/IHOYaeT:
OCHOBOIIOJ/IArarolye TMOHATUSL (XMMUYEeCKUM 3J1eMeHT, aToM, M30Tom, S-, p-, d-
3/IeKTPOHHBIE OpOWTanIM aTOMOB, HMOH, MOJIeKysa, MOJib, MOJSIPHBIM OO0BEM,
Ba/IEGHTHOCTb, 3/IeKTPOOTPULIATeTbHOCTh, CTeNleHb OKUC/IeHUs, XUMUUecKasi CBSI3b
(KOoBaJ/ileHTHasi, MOHHas1, MeTa/l/TnuecKasi, BOJOpO/jHasi), KpUCTa/uIMuecKasl peléTka,
TUMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 9JIEKTPOJIUTBI,  HE3JIEeKTPOJIUTHI,



3JIeKTPOJIUTUYECKass [AUCCOLMALMs, OKUC/IUTeb, BOCCTAaHOBUTE/b, CKOPOCThb
XUMUYECKOM peaklMd, XUMHUYECKOe paBHOBECHE); TeOpPUM U 3aKOHbI (Teopus
3/1eKTPOJIMTUUECKON [TUCCoLMaluM, Tepuoaudeckud 3akoH [I. U. MenpeneeBa,
3aKOH COXpaHeHUsl MacChl BellleCTB, 3aKOH COXPaHeHUsl U IpeBpalljeHus SHepruu
IIPpU XMMHYECKUX peakLUsiX), 3aKOHOMEepPHOCTH, CHMBOJIMYECKHH $3bIK XUMUH,
MUPOBO33peHYeCKUe 3HaHWs, JieKalljieé B OCHOBe IOHUMaHUs IPUUYMHHOCTU U
CUCTEMHOCTH XUMHWUYECKUX SIBJIeHUH, (PaKTOJIOTMYeCKHe CBeJleHUs1 O CBOWCTBaXx,
cocTaBe, TO/Iy4eHHUH U 6e30T1acHOM MCTIOh30BaHUM BaXKHEMIIINX HeOpPraHWYeCKHX
BeIIeCTB B OBITY ¥ MPaKTUUeCKOU JesiTe/IbHOCTU UeI0BeKa;

c(hOpMUPOBAaHHOCTL YMEHUW BBISIBJISAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IMBaTb WX B3aUMOCB$3b, UCIIO/Ib30BaTh COOTBETCTBYIOLME ITOHATHA TPU
ONMCaHWW HeOPraHMYeCKUX BeleCTB U UX TpeBpalleHuk;

c()OpPMUPOBAaHHOCTb YMEHUM HCIOMb30BaTh XUMHUECKYH) CUMBOJIUKY JJIS
cocrtaBieHdss (OpPMY/J  Bel[eCTB U YpaBHEHUMM XWMHUECKMX peakLuH,
cuctematnyeckyro HoMeHKNaTypy (IUPAC) u TpuBHabHbIe Ha3BaHUS OTJEeMbHBIX
HeOpraHWYyecKrx BewllecTB (yrapHbld Tra3, YIVIEKWMC/IbIA ra3, aMMHak, raiiéHas
V3BEeCTh, HeraluéHasi u3BeCThb, MUTheBast COZA, MUPUT U IpyTHe);

c(OpMHPOBAHHOCTh YMEHHWI OMpeJeNATh BaJleHTHOCTb U CTeleHb OKUC/IeHUS
XUMHYECKUX 3JIEMEHTOB B COeJUHEHUSIX Pa3/IMYHOIO COCTaBa, BUJ XUMUYECKOU
CBA3U (KOBas/leHTHasi, MOHHAs, MeTa/JInuecKasi, BOJOPOJHasi) B COeUHEHUSIX, TUII
KPUCTA/VIMYECKOW PEeLISTKM KOHKDETHOrO BellecTBa (aTOMHasi, MOJIEKYyJsipHas,
VIOHHAasA, MeTa/lJInyecKasi), XapakTep CpeJbl B BOJAHBIX PACTBOPAX HEOPraHWYeCKUX
CcoeIMHeHUH;

c(hOpMHUPOBaHHOCTh YMEeHUU yCTaHaB/IMBaThb TIPUHA/JIeKHOCTD
HeOpraHuvyeCcKMx BeLeCTB [0 MX COCTaBy K OIpefe/éHHOMY KJacCy/TpyIire
coelMHEeHUI (MPOCThIE BeIleCTBa — MeTaslulbl U HeMeTasl/lbl, OKCU/IbI, OCHOBaHMS,
KHUCJIOTBI, aM(OTepHbIe TUAPOKCH/bI, COMH);

c(OpMUPOBaHHOCTb YMEHUI PACKPbIBATh CMBIC/ NTEPUOJAYECKOTO 3akoHa /1.
. MeHpieneeBa U eMOHCTPUPOBaTh €ro CUCTEMATU3UPYIOIIYI0, 00BSICHUTETbHYTO
Y IPOTHOCTUUECKYIO (QYHKLWY;

cOpMHPOBAaHHOCTb YMEHMM XapaKTepu30BaTb 3/IEKTPOHHOE CTPOeHHe
aTOMOB XUMHUYECKUX »3jeMeHTOB 1-4 mnepuonoB Ileproguueckor CHUCTEMBI
xummuyeckux sseMeHToB [I. WM. MeHpgeneeBa, MCMHOJb3ys TOHSTUSA «S-, p-, d-
3/IeKTPOHHbIE opburtanm», «3HepreTuyeckKue YPOBHI», OOBSICHITD
3aKOHOMEPHOCTH WM3MEHEHUs] CBOWCTB XMMUUECKUX 3/IEMEHTOB M HUX COeJVUHEeHUU
0 Mepuozam U rpymnnam Ilepuogrueckor cucTeMbl XMMHAUECKUX 3yiemeHToB 1. U.
MeHnpeneeBa;

chOpMHPOBAaHHOCTL ~YMEHUM  XapaKTepu3oBaTb  (OMUCHIBaTb)  OOIIMe
XUMUYECKHe CBOMCTBA HEOPraHWUYeCKUX BelleCTB  pa3/IMYHbIX  KJacCOB,
TO/ATBEPKJATh CYIleCTBOBAHME T'e€HETHUUEeCKOW CBSI3M MeXJYy HeopraHuueCKUMHU
Bell[eCTBaMH C MTOMOLLbI0 YPaBHEHU COOTBETCTBYIOLMX XUMHUYECKUX PeakLvi;

c(OpMHPOBAHHOCTh YMEHMSI KIacCU(ULIMPOBATh XUMHUUECKHWEe DpeakLuu I10
pasMYHbIM TPU3HaKaM (YMC/Iy U COCTaBy pearvpyroliyX BellecTB, TeIJIOBOMY



3¢ deKkTy peakijuy, U3MEHEHUIO CTelleHel OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4acCTHIO KaTaau3aTopa);

chOpMHPOBAaHHOCTL YMEHUM COCTaB/SATh YpaBHEHHWs pPeakldi pa3IMuHbIX
THUIIOB, TIOJTHBIE U COKpAIl|éHHbIe YpaBHEeHUsI peakluii HOHHOTO 0OMeHa, yUUThIBast
yCJIOBUSI, TIPU KOTOPBIX 3TH pPeaki[uu UAYT [0 KOHIIA;

chOpMUPOBAHHOCThL yMEHUIN TIPOBOJIUTh peaklUuM, [OATBepXKAatolliye
KaueCTBeHHbI COCTaB pa3/MYHbIX HEOpPraHWYeCcKuX BeIecTB, paclo3HaBaTh
OMbITHBIM MYTEM HOHbI, TIPUCYTCTBYIOIIIYE B BOJHBIX PAaCTBOpax HEOPraHUYeCKuX
BelL[eCTB;

chOpMUPOBAaHHOCTL YMEHWM pacKpbiBaTb CYILIHOCTb  OKHUC/UTE/IbHO-
BOCCTAaHOBHUTE/IbHBIX peakKlii MOCPeCTBOM COCTaB/eHUs 3/IeKTPOHHOTO OasaHca
5TUX peakl1u;

c(hOpMHPOBAHHOCTb YMEHH 00BSICHSITh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM
peakiiiy OT pPa3/IMUHbIX (PAKTOPOB; XapaKTep CMeIlleHUs] XUMUUeCKOT0 paBHOBECHSI
B 3aBUCHMMOCTH OT BHellIHero Bo3elicTBus (npuHLui Jle [laTenbe);

chOpMUPOBAaHHOCThL YMEHHUIM XapaKTepu30BaTh XWMUUECKUe TIPOLieCChl,
JieXKalllie B OCHOBe TIPOMBIIIJIEHHOTO TOJyueHusi CepHOM KUC/IOThl, aMMUaKa, a
Takke C(HOPMHUPOBAHHOCTb TpeZCTaB/ieHr 00 OOIMX HayuHBIX TMPUHLIATIAX U
9K0JIOTHUYEeCKHUX MPo0ieMax XUMHUUeCKOTro IPOU3BO/ICTBa;

c(hOpMUPOBAHHOCThL yMEHUI TIPOBOJUTL BLIUMC/IEHUSI C UCIO/b30BaHUEM
TIOHSITUSI «MaccoBasi [I0Jisl BellleCTBa B PAcTBOPe», 00BEMHBIX OTHOIIIEHUM Ta30B
TIPU XUMHUYEeCKUX Peaki[usiX, MacChl BelllecTBa WM 00bEMa ra3oB 10 W3BECTHOMY
KOJTMUeCTBY BeIleCTBa, Macce WM 00BEMY OJHOTO W3 yUaCTBYHOIIUX B Peakiuu
Bel[eCTB, TerjoBoro 3¢¢ekTa peaklid Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
Bell[eCTB, TIpeBpallleHust U COXpaHeHUsl SHepPTUy;

cchOpMHPOBAaHHOCTb YMEeHUM CO0/TI0/IaTh TIPaBHU/Ia TO/Ib30BaHUSI XUMHUECKOM
TOCyZIol ¥ JlabopaTOpHBIM 00O0pYy/0OBaHHEM, a TakKXe IIpaBWIa OOpalieHus C
BeII[eCTBAMHM B COOTBETCTBUM C WHCTPYKI[USIMHU TIO BBITIOJTHEHWIO J1a00paTOPHBIX
XUMUYECKHX OIIbITOB;

chOpMUPOBAHHOCThL yMEHUWM TUIAHUPOBAaTh U BBITIOJIHATh XUMUUECKUM
JKCIepuMeHT (pa3/iokeHue TepoKCHa BOAOPO/ia B MPUCYTCTBUU KaTaiv3aTopa,
orpeJie/ieHMe CpeJbl pacTBOPOB BeIIeCTB C TOMOIIbIO  YHUBepCaIbHOTO
VHJWKATOpa, BAUSHUE Pa3/MYHbIX ()aKTOPOB Ha CKOPOCTh XMMWYECKOW peaklvy,
peakiu HMOHHOTO oOMeHa, KaueCTBeHHbIe peaklMM Ha Cy/bdaT-, KapOboHaT- U
XJIODU/I-aHUOHbI, HA KaTMOH aMMOHUS, pelleHue 3KCIIepUMeHTa bHbIX 3a/au 1o
TemMaM «MeTta/ibl» U «HemeTasibl») B COOTBETCTBHMU C TIpaBWIaMU TeXHUKHU
6e3ormacHoOCTH TIpU 00OpaIlljeHHuH C BellleCTBaMH U 1abopaTOpHLIM 000pY/I0BaHUEM,
TIpe/ICTaB/SATh pe3y/abTaThl XWMUUECKOTO SJKCIIepUMeHTa B (opMe 3amnucu
ypaBHEHUM COOTBETCTBYIOIIMX peakiuii U (opMy/aIUpOBaTh BBLIBOJbI Ha OCHOBE
3TUX pPe3y/bTaToB;

chOpMUPOBAaHHOCThL yMEHUN KPUTHYECKW aHa/lM3UpOBaTh XHUMHUUYECKYIO
vH(doOpMalMio, TIOly4yaeMyl0 U3 pa3HbIX MCTOUHUKOB (CpeficTBa MaCCOBOM
KOMMYHUKaluu, IHTepHeT U ApyTrux);



chOpMMPOBAaHHOCTL ~ YMEHMM  COO/MofaTh  TpaBW/la  3KOJIOTUUECKH
1je/lecoo0pa3HoOro TmoBefieHUss B OBITY W TPY/JOBOM [1eATeTbHOCTH B 1IEJIsIX
COXpaHeHMUsl CBOEr0 3/I0pPOBbSl M OKpY’Karollled MPUPOJHOM CpeJibl, OCO3HABATh
OTaCHOCTb BO3/IEMCTBUS Ha >KUBbIe OPraHU3MbI OTpe/le/IEHHBIX BellleCTB, TOHUMasI
cmbIcn TioKaszarens II/IK, MOsiCHATP Ha TipUMepax CrocoObl yMeHbBIIeHUS |
Tipe/IoTBpallleHus1 UX BPeJJHOTO BO3/IeHiCTBYSI Ha OPraHK3M Ue/l0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 3/J0POBBSI: yMeHMe
NIPUMEHSTb 3HaHUS 00 OCHOBHBIX [OCTYIHBIX METO/aX II03HAHUSI BEIeCTB U
XUMUYECKUX SIBJIEHUM;

JJIsT  CJIeTbIX U CJIabOBUAAIIMX OO0yuarol[uXcs: yYMeHHe WCII0/b30BaTh
pesibe(yHO-TOUeUHYH0 cuctemMy obo3HaueHuit JI. Bpaitis /st 3arvcy XMMUUeCKUX

dbopmy.



TEMATHNYECKOE INTAHUPOBAHHWE
10 K/TACC

KoimnuyecTrBo yacos JJIeKTPOHHBbIE
Ne /i HanmMeHoBaHMe pa3/je/ioB U TeM (qudposbie)
B NMpOrpamMMmslI Bcero KO;[TPOJIBHBIE l'[pﬁax’mqecm[e oOpa3oBare/bHbIE
padoThI padoTsI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH
[TpenmeT oprannyeckoii xumun. Teopust
1.1 CTPOeHUsI OPraHUYeCKUX COeJUHEeHUU A. 3
M. bytneposa
Wtoro no pazpeny 3
Pa3zpen 2. YrieBoaopo/ bl
2.1 IIpepnenbHble yriieBo4OpOAbl — alKaHbl 2
99 HernpezienbHble yriieBoZi0pO/bl: anKeHsl, 6 1
) asiKaJiueHbl, aJIKUHbI
2.3 Apomatuyeckue yrieBoJ0pO/bl 2
24 [TpupozHbIe HCTOUHUKHU YT/I€BOLOPOZOB U 3 1
) uX riepepaboTKa
Wtoro no pa3peny 13
Paspgen 3. Kucnopojacopep:kaijue opraHuyeckye coeJUHeHHs
3.1 Crinptel. deHon 3
Anbperuzbl. KapboHOBBIE KUC/TOTHI.
3.2 7 1
Crno>xHble 3(UpkI
3.3 YrneBosbl 3 2
Wtoro no pa3peny 13




Pa3pen 4. A3oTcopepikaiiye opraHnyecKue coeJuHeHUus

4.1 AMUHBI. AMUHOKUC/IOTBL. benku 3
Wtoro 1o paszeny 3
Paspesn 5. BbicOKOMOJIeKy/IsipHBIe COeJUHeHH S

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no pa3zpeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KITACC

Ko/muecTrBo yacoB JJIeKTPOHHBIe
Ne /nt HaumeHoBaHuUe pa3/ie/ioB H TeM (uudposbie)
B NporpamMMsbI Bcero KOﬁHTpOJIbeIe HpﬁaKaneCKne oOpa3oBaTe/IbHbIE
paboThI padoThbI pecypce
Paspgen 1. Teopernueckue 0CHOBBI XUMHUU
CtpoeHue aToMoB. [TeproiuecKuii 3aK0H
1.1 u [lepuognueckas cuctema XMUMUUeCKUX 3
sanemenToB /1. 1. MeHnzeneeBa
1.2 Crpoenue BetecTBa. MHoroobpasue 4
) BeIlleCTB
1.3 XuMHUYecKue peakiiuu 6 1 1
Wtoro no paspeny 13
Pa3zpen 2. Heoprannueckas Xxumus
2.1 Mertasnnbl 1
2.2 Hewmetasnbl 1 1
23 CBs13b HeOpraHMUeCKMUX U OpraHuueCcKux )
) BeIIeCTB
Wtoro no paspeny 17
Pa3zgen 3. XuMua U KU3Hb
3.1 XUMHUS Y )KU3Hb 4
Wroro nio pasgeny 4
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KosnuecrBo uacoB Jlara JJ/IeKTPOHHBIE
No udposbie
Tema ypoka KonTposibabie | IlpakTHueckue | H3yUeHH uabp
n/m Bcero 5 p a o0pa3oBare/ibHbIE
ThI ThI
pabo pabo pecypchl
1 [IpesgMeT opraHMYecKOU XUMuH, eé 1
BO3HUKHOBEHUe, pa3BUTHe U 3HAUeHHe
Teopust CTpOeHHsI OpraHu4eCKUX
2 coeguHeHuit A. M. BytnepoBa, eé 1
OCHOBHBbI€ T10JIOKEeHHUs
[TpeacraBnenyve o KnaccupuKaluu
3 opraHurueckux selects. HomeHkaTypa 1
(cucremaTnueckas) ¥ TpMBUa/IbHbIE
Ha3BaHUsl OPraHUUeCKHX BelllecTB
4 AJIKaHbI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUH PAJ,
5 MeTaH 1 3TaH — MpocTeuIve 1
TIpe/iCTaBUTe/N alKaHOB
6 AJKeHBbI: COCTaB U CTPOEHMUE, CBOKCTBA 1
7 OTW/IeH U MPONWUIeH — MPOCTenIIne 1
TIpe/iCTaBUTe/N alKeHOB
3 [MTpakTrueckas pabota Ne 1. «[Tomyuerne 1 1
STW/IEHA U U3yYeHue ero CBOWCTB»
Ankapvensl. byraguen-1,3 u
9 MeTunbyTaguen-1,3. [TonyueHue 1
CUHTeTUYeCKOro KayuyKa U pe3vHbl
10 AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHMs], 1
rOMOJIOTMUECKUH psifi. ALleTUIeH —




MPOCTENLLINH TTPeACTaBUTe/ b aJIKUHOB

Briuncnenus o YPdBHEHHWIO XUMHUeCKOM

11
peaxkLuu

1 Apenbl: 6eH30/1 U TOMy0J1. TOKCUYHOCTB
apeHoB

13 ['eHeTnyeckas CBSI3b yI1€BOJJOPO/IOB,
TIpUHAJJIeKalMX K Pa3/IMuHbIM K/laccam
[TpuposHbIe UCTOUHMKHU YTJIEBOLOPOZOB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIe HeTSIHbIe
rasbl, He)Tb ¥ TIPOJYKTHI €€ repepaboTKu
[TpuposHbIe NCTOUHMKHU YTJ/IEBOLOPOZOB:

15 TIPUPO/IHBIN ra3 U MOMyTHbIe HePTSIHbIe
rasbl, He)Tb ¥ TIPOJYKTHI €€ repepaboTKu

16 KonrposnpHast paboTa 1o pasgeny
«YT/1eBOOPOJbI»

17 [IpesenbHble OHOATOMHBIE CITUPTHI:
MeTaHOJI U 3TaHoJ1. BogoposHas cBs3b

18 MHoroaTtomHble CIIMPTHI: STUIEHIVIUKO/Ib U
IJIALePUH

19 ®eHOJI: CTpOEHUE MOJIEKY b, (hH3rYecKue
Y XMMHUUeCcKue CBOMCTBa, IPUMeHeHue

20 Anbperuapl: hopmansaerus u
aljerajabzeru/. ALeToH

71 O/ZIHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHas U YKCyCHast

29 [MTpakTrueckast pabota Ne 2. «CBolicTBa
pacTBoOpa YKCYCHOW KUCIOThI»

23 CreapuHOBas U 0/IeMHOBAst KUCJIOTHI, KaK

npeacTaBrUTe/IM BBICIIUX Kap6OHOBI>IX




KHUC/I0T

24

Mbl/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KHUCJIOT, UX MOHOLLee IerCTBUe

25

CrnoykHbie 3¢UPbI KaK MPOU3BO/IHbIE
KapOOHOBBIX KUC/IOT. ['UIPO/TU3 C/IOXKHBIX

3¢upoB

26

JKupel: ruiponus, nmprMeHeHue,
OuosioruUecKasi poJib >KUPOB

27

YrneBopbl: cOCTaB, KnacCUpUKaLUs.
BaskHeii1ve ripe/icTaBUTeN: TJIFOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u Lie/iton03a Kak NpUpo/Hble
TMI0JIMMepbI

29

KonTtponbHast paboTa o pasgeny
«Kucnopozcozepskaiiye opraHuuecKye
coeivHeHusI»/ Bcepoccuiickast
npoBepouHasi paboTa

30

OO0111ast XxapaKTepUCTUKA a30TCO/IePrKalluX
OpraHUYecKuX CoeIMHeHuH /
Bcepoccwuiickasi mpoBepouHast paboTa

31

AMWVHBI: MeTU/IaMHH U aHWUJIMH

32

AMUHOKHCIOTHI KaK aM(poTepHbIe
OopraHuyeckve CoeflMHeHUs], UX
Ouonoruueckoe 3HaueHue. [lenTupl.
besiku Kak npupojHble
BBICOKOMOJIEKY/ISIDHBIE COeZIMHEeHNS

33

OCHOBHBI€ TIOHATHUSI XUMUH
BBICOKOMOJIEKY/IAPHBIX COE,E[I/IHEHI/Iﬁ

34

OCHOBHEI€e MeTO/[bl CUHTe3a
BBICOKOMOJIEKYJ/IAPHBIX COG,E[I/IHEHI/II‘/‘I.




[Tnactmaccel, Kay4yKu, BOJIOKHa

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

Ko/smmuecTBo uacoB

Bcero

KoHTpo/ibHbIE
padoThI

IIpakTHUecKue
padoTsI

Jara
HU3y4eHHU
A

JJIEKTPOHHbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

XYWMUUeCKUM 37ieMeHT. ATOM. D/IeKTPOHHast
KOH(UTypalysi aTOMOB

[Teproanueckuii 3akoH U [lepruoanueckas
CcUCTeMa XUMUYeCKux 3y1eMeHToB /. U.
MeHpeneeBa, ux CBsi3b C COBPEMEHHOM
Teopyeur CTPOeHUsI aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUs] CBOUCTB
XUMHYECKHUX 37IeMEHTOB U UX COeJUHeHUU M0
rpyIiaM v rnepuojamM. 3HaueHHue
NepUOIAYeCKOro 3aKOHa U CUCTEMBI
XUMUUeckux snemeHToB [.M1. MeHpeneesa B
Pa3sBUTUU HAYKU

CrpoeHue BelllecTBa. XMMHUeCKast CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHMUs
KOBaJIGHTHOM CBsA3U. BoziopoiHas CBsi3b

BasieHTHOCTb. D/1IeKTPOOTPHULIATEIBHOCTD.
Crenienb okuc/eHus1. BeliectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOeHUsI

ITonsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUJIOMAHBIE PACTBODBLI.
MaccoBast A0J14d BellleCTBa B paCTBOpe

Krnaccudukanysi 1 HOMeHK/IaTypa
HEOpPraHWuyecKrx coeZiMHeHUN. ['eHeTUeckas
CBsI3b HEOPTraHWYEeCKHX BeleCTB, Pa3/IMUHbIX




K/1aCCOB

Krnaccudukaiys XuMrUuecKUx peakiiyii B
HeOpraHWYeCcKOW ¥ OpraHu4eckor XUMUH.
3aKOoH COXPaHeHHsI MacCChl Bel|eCTB; 3aKOH
COXPaHeHUs1 Y mpeBpallleHysl SHePruu Npy
XUMHUUECKUX peakLisxX

CkopocTb peakiuu. O6paTUMble peaki[yH.
XuMHUUeCKoe paBHOBeCHe

10

[TpakTrueckast pabota Ne 1. «BiusiHMe
Pa3/MUHBIX (AaKTOPOB Ha CKOPOCTh
XMMHUUECKON peakLiun»

11

JnekTponuThyeckas auccouuanus. [Tonsitue
0 BoZiopoHOM T0Ka3arese (pH) pactBopa.
Peakiur MIOHHOTO oOMeHa. ['maposu3
OpraHUYeCcKUX U HeOpraHUUeCKUx BelllecTB

12

OKHCTUTE/TEHO-BOCCTaHOBUTE/TbHBIE
peakuun. ITonsarue 06 smekTposmse
pacriaBoB M pacCTBOPOB COJIeit

13

KonTponsHas pabora 1o paszeny
«TeopeTrueckrie 0CHOBbI XUMUN»

14

Mertanibl, ux nonoxexHve B [leproanueckoi
CUCTeMe XUMUYeCcKux 371eMeHToB /1. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHHUS
aToMoB. O611re Gu3HUeckKre CBOMCTBA
MeTaJlJIOB

15

CruiaBbl MeTasvIoB. DJIEKTPOXUMUUECKUH Psifi
HaNpsUKeHUN MeTasllioB

16

XrMUYecKre CBOMCTBA BaXKHEMILINX
MeTasuIoB (HaTpui, Ka/uu, Kaabl1ii, MarHUu,
aJIFOMUHUN) M UX COeJUHEHUN




17

XHMUUeCKre CBOMCTBA XpOMa, MeZI U UX
CcoeZIMHeHUM

18

XrMUUeCKre CBOMCTBA L[UHKA, JKese3a U Ux
CcoeZIMHeHUM

19

[MpakTrueckas pabota Ne 2. "Pemenue
9KCIIepYMEeHTAa/IbHBIX 3a/iau 10 Teme
«MeTtab»"

20

Hemertasnbl, X No10KeHNE B
[Tepuoanueckoii cucTeMe XUMUUECKHUX
aneMmenToB . 1. MeHzeneeBa u
0Cc00eHHOCTH CTPOeHHsI aTOMOB

21

du3nueckre CBOMCTBAa HEMETAJI/IOB.
AnnoTporusi HemeTalIoB (Ha pUMepe
KHCJIOPOAa, cepsl, hochopa U yriepoa)

22

XHMUUeCKre CBOMCTBA T'ajIoreHoB, Cephbl U UX
coeZIMHEeHUM

23

XuMuyeckue CBOMCTBA a30Ta, (hocdopa U ux
coeZIMHEeHUM

24

XyMUUeCcKUe CBOMCTBA yr/iepoja, KpeMHUs U
WX COeJJUHeHUH

25

[IprMeHeHVe BaKHEUILIMX HEMETa/lJIOB U UX
coeZIMHEeHUM

26

O06o006111eHYe ¥ crUcTeMaTH3al[|sl 3HaHUH 110
TeMe «HemeTannbl». BeruncieHus mo
YPaBHEHUSIM XUMHUUYECKUX PeakLui U
TepPMOXHMMUUECKHE PACUETHI

27

[MTpakTrueckast pabota Ne 3. «Pererue
9KCIIepUMEHTaTBHBIX 3a/Iay 10 TeMe
"Hemetasnbr"»

28

KonrposneHast paboTa 1o TeMam «MeTasib»




u «HemeTtanabi»

HeOpFaHI/II—IECKI/Ie " OpraHrUyYeCKre KUC/I0ThI.

29 1
Heoprannueckyvie v opraHiyeckue OCHOBaHUS
AwmdoTepHble HeopraHuyeckue u

30 opraHaveckue coefuHeHus. ['eHeTnueckas 1
CB$13b HEOPraHUUeCKUX U OPraHnyecKux
BeIIleCTB
Posib xumuM B 06ecrieueHNH K0JI0THUECKOH,

31 SHEepreTUUeCKOU M MUIIIeBOM 0e30MacHOCTH, 1
Pa3BUTUM Me/IULIMHBI
[TpeacraBnenus 06 00X HAYUHBIX

32 TPUHLIUMNAX MPOMBILLIEHHOTO TO/TyYeH s 1
Ba)KHEMILIMX BelleCTB

33 UesioBeK B Mype BellleCTB ¥ MaTepuasioB 1

34 XUMHUA U 3[,0pOBbe YyesloBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







TIPOBEPSIEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMBbI

10 K/TACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsieMble MpeMeTHBIE Pe3y/IbTaThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/Hero o01ero 00pa3oBaHus

1

TeopeTrueckre OCHOBBI OpPraHM4eCKou XUMUU

1.1

CchopMUpPOBaHHOCTh TIPEICTABIEHUM O XMUMHUECKOM COCTaBJIstOLIei
€CTeCTBeHHOHAyYHOM KapTHMHbI MHpa, pOJU XWMWUWA B TI03HAHUU
sIBIeHW TpUpoAbl, B (OPMUPOBAaHUU MBILLJIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (QYHKLUMOHATbHOM TI'DaMOTHOCTH, HeoOXOAUMOM st
pellieHUs] TPaKTAYeCKUX 3aflau M IKOJIOTUUeCKH 0OO0CHOBaHHOIO
OTHOIIIeHHsI K CBOeMY 3/10POBbIO U TIPUPO/IHOM Ccpejie

1.2

BnageHre cucTeMOM XMMMYECKMX 3HaHMM, KOTOpas BKI/IIOYaeT:
OCHOBOMOJIAraroLye TIOHATHSA (Monekya, BaJIEHTHOCTB,
3JIeKTPOOTPHULIATe/IbHOCTD, CTelleHb OKUC/IeHUs, XUMHWUecCKas CBs3b,
MOJIb, MOJISIPHasi Macca, MOJISIPHbIN O0OBEM, YI/IepOAHBIN CKeJleT,
(dbyHKUMOHaMbHAs ~ TpyNma, — pajuKan,  W30Mepusi,  M30Mephbl,
TOMOJIOTUYECKUN PpsAJfl, TOMOJIOTH, YIJIeBOJOPOABI, KWUCIOPOA- W
a3oTCoZiepsKalljie COeJUHeHMs], OMO/IOTMUeCKU AaKTHBHbIE BeLeCTBa
(yrneBofibl, >KUpHI, O€KW), MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COe/IMHEHUs); TeOpMM U 3aKOHbl (Teopus
XUMHUUECKOTO CTpOeHMst opraHudeckux Bewjects A.M. Bytieposa),
3aKOHOMEPHOCTHM, CUMBOJIMUECKUM $I3bIK XUMMHM, (PaKTOTIOrHYecKue
CBeJleHMss O CBOMCTBAaX, COCTaBe, TIO/NiydyeHMH U 0Oe30rMmacHOM
WCII0/Ib30BaHMY  Ba)KHEMIIMX HeOpraHW4eCKMX U  OpraHh4yecKux
BeIeCTB B OBbITY 1 MPAKTUYECKOM JlesATeTbHOCTH UesioBeKa

1.3

CchopMUpPOBaHHOCTh yMEHUN BbISB/SATh XapaKTepHble TPU3HAKU
MOHATHUM,  yCTaHaBIMBaTb WX  B3aUMOCBS3b,  KCII0/Ib30BATh
COOTBETCTBYIOLLIME TIOHATHS TPU OINMCAaHUM COCTaBa, CTPOEHHUsI U
TpeBpaleHU OpraHuyecKux CoeJMHeHUN

1.4

c(hOpMHUPOBAaHHOCTh YMEHUN MCII0/b30BaTh XUMHUUYECKYH) CHUMBOJIUKY
JJIsl  COCTaB/IeHUSI MOJIEKY/ISIPHBIX M CTPYKTYPHBbIX (pa3BEPHYTOM,
COKpaléHHOoW) (opMyn oOpraHMUecKMX BelleCTB U ypaBHeHUM
XUMUAYEeCKUX peakLWi, U3roTaB/MBaTh MO/Ie/IM MOJIeKYJl OpraHuYeCKUX
BeIIeCTB /Ji WITIOCTPAL[MM WX XUMUUECKOTO W TMPOCTPAHCTBEHHOTO
CTpOeHUst

1.5

CchopMUpPOBaHHOCTL ~ yMEHUM  yCTaHAB/IMBAThb  MPUHAAJIEXKHOCTh
M3yYeHHBIX OPraHUYeCKMX BeIeCTB 10 WX COCTaBy U CTPOEHHIO0 K
onpejlenéHHOMY Kjaccy (rpymnne) coefuHeHWM (yIJ/IeBOJIOPOJbI,




KHUCJIOPOZ, M a30TCOZepiKalljie COeJVHEHHs], BbICOKOMOJIEKYJISIPHbIE
COeMHeHUs), [JlaBaTb UMM Ha3BaHUd [0  CUCTeMaTUYeCKOu
HomeHK/aType (IUPAC)

1.5

CchopMHUpOBaHHOCTL YMEHUS OTpefie/isiTh BUbl XMMUUECKOM CBSI3H B
OpraHWYecKUX coeIMHeHUsIX (OiMHapHbIe U KpaTHbIE)

1.6

ChopMHUpPOBAaHHOCTb ~ YMEHUSI TMPUMEHSITh:  TOJIOXKEHUS]  TeOpUH
CTPOEHUs1 opraHuueckux BeljecTB A.M. ByTnepoBa [1si 00bsicHeHust
3aBUCUMOCTU CBOMCTB BeIlleCTB OT MX COCTaBa U CTPOEHUs]; 3aKOH
COXpaHeHHsI MacChl Bell[eCTB

YrneBogopozsl. Kucnopopconepxartue 5 asorcojepxkaljye
opraHuyecKye coeZiIMHeHUs1. BICOKOMOJIEKYJ/ISIpHbIE COeVIHeHUS

2.1

CcdopMHpPOBaHHOCTE YMEeHWH TPUBOJUTH TpPUBUA/IbHbIe Ha3BaHUS
OT/lefIbHbIX OpPraHUuUecKWX BelleCTB (3TW/IeH, MPOMNWIEH, alleTHIIEH,
STU/EHITIUKO/b, [/IULepUH, (eHos, dopManbierny, aieranblerus,
MypaBbMHasi KHUC/IOTa, YKCyCHasi KMC/IOTa, OJIeMHOBasi KMCJ/IOTa,
CTeapyHOBasi KMCJIOTa, IJIIOKO3a, (PPYKTO3a, Kpaxmas, Lie//Ir0/103a,
TJIALVH)

2.2

CchopMHUpOBaHHOCTh yMeHH XapaKTepU30BaTh COCTaB, CTPOEHHE,
¢busnyeckue M XMUMUYECKHe CBOWCTBA THUITMUHBIX Ipe/CTaBUTeIeH
Pa3/IMUHBIX KIaCCOB OpraHMUeCKWX BeIecTB (MeTaH, 3TaH, STH/IEH,
Mponu/ieH, areTuneH, OyrtaaueH-1,3, MeTwiOyrtaaveH-1,3, 6GeH3od,
METaHOJI, 3TaHOJI, THU/IEHIVIUKO/b, TJUIepHH, (DeHOsI, alleTa/lbJeru],
MypaBbMHasi M YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxMaJsl, I[eJI/Tr0JI03a,
aMUHOYKCyCHasi KUCJIOTa)

2.3

CcdopMHpPOBaHHOCTb yMeHHsl WIHOCTPUPOBAaTh TeHEeTHUeCKyH CBSI3b
MeXAy  TUIWUHBIMM  TIPEeJCTAaBUTENSIMA  pa3/lMYHbIX  K/IacCOB
OpraHUYeCcKHX BelleCTB YPAaBHEHUSIMU COOTBETCTBYIOLMX XUMHUECKUX
peakL1ii C UCI0JIb30BaHWEM CTPYKTYPHBIX (hOpPMYI

24

CdopmrpoBaHHOCTb yMeHUst XapaKTepu30BaTh VICTOYHUKHU
yTJIEBOJJOPOAHOTO ChIPbsi (He(Th, MPUPOHBIN T'a3, YroJib), CIOCOObI UX
repepabOTKY ¥ MPaKTHUECKOe TTpUMeHeHre TIPOIyKTOB TiepepaboTKu

XUMUSA U KU3Hb. PacuéThl

3.1

CdhopMHUpoBaHHOCTh YMEHHH BJaZieTb CUCTEMOMN 3HAaHWM 00 OCHOBHBIX
MeTO/laX HayUHOTO TMO3HAHUS, UCIIO/Ib3yeMbIX B XUMUW TIPU U3yUeHUH
BEIIeCTB YW XUMHUECKUX sBJIeHUM (HaO/o/ieHre, HW3MepeHue,
9KCIepPUMEHT, Mo/leTMpOBaHue), WCII0JIb30BaTh CUCTEMHbIe
XUMHUUeCKWe 3HaHWA [/l TIDUHATHSL pelleHHd B KOHKDPETHBIX
>KA3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C Bell[eCTBaMHU U UX NIPUMeHeHHeM

3.2

CdhopMUpoBaHHOCTL yMeHUM COO/IOfaTh TpaBWia TOb30BaHUS
XUMUYECKOH TMOCYZOH M 1ab0paTOpHbIM 00OPYJOBAHUEM, a TaKXkKe




rpaBuU/ia oOpalleHust C BeleCTBaMd B COOTBETCTBHU C MHCTPYKIUSMU
T10 BBITIO/THEHUIO JTaOOPAaTOPHBIX XMMUYECKUX OTTbITOB

3.3

CdopMHUPOBAaHHOCTh YMEHUM TVIAHWPOBATh U BBITIOIHATH XMMHUUECKHI
9KCIIEPUMEHT (TIpeBpalljeHUs] OPraHUYeCKUX BEIeCTB MPU HarpeBaHUH,
TMOJTyYeHre 3TH/IeHA U MU3YUYeHHe ero CBOWCTB, KAUeCTBEHHbBIE PeaKI|U
OpraHUYeCKHX BeIIeCTB, JeHaTypalusi OeJKOB TP HarpeBaHUH,
[[BETHbIE DPeakiui OeIKOB) B COOTBETCTBMM C TIPABU/IAMH TEXHUKH
Oe3oracHOCTA TpH OOpalleHHd C BeljecTBaMH M J1labOPATOPHLIM
obopyioBaHuEM; TIpe/ICTaB/ISATh pe3y/bTaThl XUMUYECKOTO
JKCIiepuMeHTa B (opMe 3alucu  ypaBHEHUH COOTBETCTBYHOIIUX
peaxiuii ¥ GopMyIMPOBaTh BbIBO/IbI HA OCHOBE 3THX Pe3y/IbTaTOB

3.4

CchopMUpPOBaHHOCTh YMEHUM MPOBO/IUTH BHIUUC/IEHUS TI0 XUMAYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMUYeCTBa MCXOHOTO BeIllecTBa WM
MIPO/IYKTa peakL[MH 10 U3BeCTHLIM Macce, 00bEMY, KOJTMUECTBY O/IHOTO
13 UCXO/IHBIX BeIeCTB U/ MPOAYKTOB PeaKLUM)

3.5

CdopMUpOBaHHOCTD yMeHu# KPUTHUYECKU aHa/IM3UPOBAaTh
XUMUYECKy0 HMH(OpMalMio0, TMOIyYaeMyl M3 pasHbIX HCTOUHMKOB
(cpenctBa MaccoBoii nH(MOpMaLWK, ceTb VIHTepHeT U Apyrre)

3.6

CdhopMHUpPOBAaHHOCTE YMeHWM COO/M0aTh TpaBU/Ia SKOJIOTHUECKH
1jesieco0bpa3HoOro ToBe/ileHUsT B ObITY W TPY/OBOM JesITelTbHOCTH B
LessIX COXpaHeHHsI CBOero 3/10POBbsi M OKpY»Karolllell MNpUPOJHOMN
cpefibl, 0CO3HaBaTh OMACHOCTb BO3/|eMCTBUS HA >KUBble OPraHU3MbI
onpele/IEHHbIX OPraHUYeCKHWX BeLeCTB, MOHKWMAasi CMbIC/ MOKasaTeJsi
[NAK (npenenbHO [IOMYCTMMOM — KOHLIEHTpALMM), TIOSCHATH HA
npuMepax CIoco0bl YMEHbBIIEHUsT U TIPeIOTBPAILeHUSI WX BpPeJHOI0
BO3/Ie/ICTBUSI HA OpPraHU3M uejioBeKa

11 K/TACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsieMble MpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/Hero o01ero 00pa3oBaHus

1

TeopeTI/IIJECKI/Ie OCHOBBI XMMHUH

1.1

BnameHve cucTeMOl XMMHUECKMX 3HaHWM, KOTOpas BKJ/IHOUAeT:
OCHOBOMOJIArarwollye  TMOHATUS  (XMMHUYECKUM  3JIEeMEHT,  aToM,
3/IeKTPOHHAst 000/I0UKa aToMa, S-, p-, d-3/IeKTPOHHbIE OPOHTA/T AaTOMOB,
WOH, MOJIeKy/la, BaJeHTHOCTb, 3JIEKTPOOTPULIATETLHOCTb, —CTelleHb
OKUC/IEHHs], XMMHWUecKas CBSI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIN
00bEM, KpUCTa//IMUecKass pemérka, THUIbI XUMWYEeCKUX —Ppeakiyi
(OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE,  9K30- W SH/IOTeDMHYECKHe,




peakiyu MOHHOTO OOMeHa), pacTBOD, 3/IeKTPOJIMTHI, HE3JIEKTPOJIUTHI,
3/1IeKTPO/IUTHYUECKas  AUCCOLMALMS, OKWC/IWTe/b, BOCCTAaHOBUTEJIb,
CKOpPOCTb XMMWUYECKON peaklid, XMMHUYeCKOe paBHOBECHE); TeOpUU U
3aKOHbI (Teopusi 3/IeKTPOJMTUUECKON [Auccolaumy, [lepuoanueckuii
3akoH [1.I. MeHpeneeBa, 3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJ/IMUECKUI SI3bIK XUMUU, ()aKTOJIOTMUeCKre CBeJleHUs O CBOMCTBAX,
cocTaBe, TIOJy4eHHM U 0e30MacHOM UCIIO/b30BaHUM  BayKHEMIIIMX
HEOPraHUYeCKUX BEIeCTB B OBbITYy M TMPAKTUUYECKOW JeATe/IbHOCTU
yeJjioBeKa

1.2

CCl)OpMI/IpOBaHHOCTb YMEHI/Iﬁ BBIABJIATE XdPAKTEPDHbIE TIPHU3HAKW W
B3aMMOCBS3b HW3yUE€HHbIX HOHHTHﬁ, MpUMEHATL COOTBETCTBYHOIME
MOHATHUA TIpWU OIIKMCAHHWHW CTPOEHHSA U CBOICTB HeopraHn4yeCKux
BelleCTB U HX HpeBpaLL[eHHﬁ; BBIABJ/IATE B3dMMOCBSA3b XHMMHWUECKHX
3HAHUN C INOHATHUAMUA 4 rnpeacTaB/JI€eHUAMUA APYIrux
€CTeCTBEHHOHAYUYHbBIX ITPpeJMETOB

1.3

BrazieHrie OCHOBHBIMKM MeTO/IaM{ HAy4HOTO TI03HAHUS BeIeCTB U
XUMUYeCKUX SIBJIeHUN (HaOsofieHWe, UW3MepeHHe, SKCIIepUMEHT,
MO/Ie/TUPOBaHUE)

1.4

CdopmMHpOBaHHOCTL yMEHUW OMpeJeNisiTh BaJeHTHOCTb U CTeleHb
OKHC/JIeHUs XMMUUeCKUX 3JIEeMEHTOB B COeAUHEHUSIX pa3/InyHOro
COCTaBa, BMJ  XUMUYECKOM CBsi3u  (KOBaJleHTHas,  MOHHas,
MeTa/lJinueckasi, BOAOPOJHas) B COeJUHEHUSIX, TUIl KPUCTA/IMUeCKOun
peléTKA KOHKDEeTHOrO BelljecTBa (aTOMHasi, MOJeKYJ/IsipHas, MOHHas,
MeTalJInJyecKasi)

1.5

CdopMHUpPOBaHHOCTL YMEHU OIpefiesiiTh XapaKTep Cpe/ibl B BOAHBIX
pacTBOpax HeOpraHWYeCKUX COeJMHEeHU

1.6

CdopmupoBaHHOCTL ~ YMeHHUSI  K/IacCU(MUIMPOBAaTh  XUMUUYECKHe
peakiuu 1o pa3MUHbIM TIpU3HaKaM (UUCTY U COCTaBy pearvpyromux
Bel|eCTB, TermioBoMy 3G@deKTy peakiuy, W3MEHeHUIO CTereHei
OKHUC/IeHWsI ~ 3/IeMeHTOB,  OOpaTMMOCTM  peaklWH,  Y4acTHIO
KaTa/rM3aTopa)

1.7

ChopMHpOBaHHOCTb YMEHUM  COCTaB/SATH YpPaBHEHUS  peakLuil
pas/MuHBIX TWIIOB, IOJHbIE U COKpAlléHHble YpaBHEHWs peakLui
VMOHHOTO 0OMeHa, yUuTbIBast YC/IOBUS, TIPH KOTOPBIX 3TH PeakLu UAyT
J10 KOHLIa

1.8

CdopMHUpPOBaHHOCTb YMEHUI MPOBOJUTh PeakliH, MOATBep)KJaroliue
KaueCTBeHHbI COCTaB  pa3/IMUHbIX HEOPraHWYeCKUX  BelLeCTB,
pacrio3HaBaTh OMBITHBIM IMyTEéM HOHBI, TPUCYTCTBYIOLME B BOJHBIX
pacTBopax HeOpraHUYeCKHX BellecTB

1.9

ChopmMUpOBaHHOCTbL YMEHUM pacKphbiBaThb CYIIHOCTb OKUC/IATEIbHO-
BOCCTAaHOBUTEJ/IbHBIX peakiuii T1I0CPe/ICTBOM COCTaBJIEHUSI




3/IEKTPOHHOTO 0OaslaHca 3THUX peakIui

1.10

CdhopMHUPOBaHHOCTE yMeHWH OOBSICHATH 3aBUCUMOCTh CKOPOCTHU
XUMUUECKOMN peakliiy OT pa3/IMuHbIX (haKTOpOB

1.11

ChopMUPOBaHHOCTb ~ yMEHUH  OOBSICHATb  XapakTep  CMeIIeHus
XUMHAYEeCKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/eMCTBUS
(npunLmn Jle [latenbe)

OO011iast ¥ HeopraHUYecKasi XUMUST

2.1

CchopMupOBaHHOCTb yYMEHUWI pacKpeiBaTh CMbICT [leproanyeckoro
3aKOHa O.. MenpeneeBa 51 [IeMOHCTPUPOBATh ero
CUCTEMaTU3UPYIOLIYI0,  OObBSCHUTE/JIBHYIO UM  TPOrHOCTUYECKYIO

byHKLMU

2.2

CdopMHpPOBaHHOCTb YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYeCKUX 371emMeHTOB 1-4 mnepuogoB Ileproguueckon
CUCTeMBl XUMHYeCKux 3emeHToB [I.JMI. MeHzeneeBa, HCIO/Ib3Yys
MOHATUSL «S-, p-, d-37IeKTPOHHBIE OpOWTAMM», «IHEpreTUUecKue
YPOBHU»,  OOBSCHSITH  3aKOHOMEDHOCTU  WM3MeHeHUsi  CBOWCTB
XUMMUYECKUX 3JIEMEHTOB U UX COeJMHEHHH IO MepuojaM U rpymmnam
[Teproarueckor CUCTeMbI XUMHUYeCKUX 71eMeHTOB [].V1. MeHgeneeBa

2.3

ChopMUPOBaHHOCTb YMEHHUM XapaKTephu30BaTh (OIMHUCHIBATh) 0OIIHe
XUMHUUeCKHe CBOMCTBA HEOPraHWYEeCKUX BelleCTB pa3/MUHbIX KIacCOB,
MOJATBEpPXK/JaTh  CYLeCTBOBaHHWE TeHEeTUYEeCKOW  CBSI3U  MeXAY
HeOpraHWYeCKUMHM  Bell[eCTBaMU C  TIOMOIIbIO ypaBHEHUM
COOTBETCTBYHOIINX XUMUYECKHX PeakLyui

2.4

ChopmMUpOBaHHOCT, ~ YMEHHWM  yCTaHaB/IWBaTh  MPUHAAJIEXKHOCTh
HEOPraHWUYeCKUX BEeIeCTB 10 WX COCTaBYy K OMNpeZeéHHOMY KJaccy
(rpynmne) coenuiHeHU (MPOCThIe BellleCTBA — MeTa/l/lbl U HeMeTasl/lbl,
OKCH/IbI, OCHOBaHUSI, KUCJIOThI, aM(OTepHbIe THAPOKCHbI, COJTH)

2.5

CdopMHpPOBaHHOCTb YMEHHIM MCMO/b30BaTh XMMHUYECKYIH) CUMBOJIMKY
I8 cocTaB/ieHUst (OpMyJ BelleCTB U YpaBHEHHMH XUMHUUYECKUX
peakiuii, cucreMatuueckyto HoMmeHK1aTypy (IUPAC) u TpuBUanbHbIe
Ha3BaHMUs OTJe/bHbIX HeopraHWueckux BellecTB (yrapHblii ras,
YIJIEKUC/bIA a3, aMMHUaK, raméHas H3BeCcTb, HeralléHas W3BeCTb,
MUTHEBas COJa, MUPUT U JpyTUe)

2.6

CchopMHUPOBaHHOCTh YMEHWI XapaKTepu30BaTh (OMHMCHIBATh) OOIIHe
XMMHYeCKHe CBOMCTBA HeOPraHWUYeCKUX BellleCTB pa3/IM4HbIX K/IaCCOB,
MoJTBepXKJaTh  CYLeCTBOBaHMe  TIeHeTUYeCKOH  CBA3U  MeXAy
HeopraHMyeCKMMM  BellleCTBAMM  C  [IOMOLIBIO  ypaBHeHUH
COOTBETCTBYIOLMX XMMHUYECKUX PeaKLyil

2.7

CdopMHUpPOBaHHOCTh YMEHUM TJIAHUPOBATh W BITIOJIHATh XUMUUECKUI
5KCIepUMeHT (pas3/io)keHre TIepOKCHAA BOAOPOJA B MPUCYTCTBUU




KaTa/M3aTopa, Orpeje/ieHrde Cpefbl PAaCTBOPOB BEIIeCTB C MOMOIIbIO
YHUBEpPCA/bHOTO WH/JWKATOpA, BJIMSHHE Ppa3/IMUYHbIX (HaKTOPOB Ha
CKOPOCTb ~XUMHMYECKOM peakluM, peak[ud HOHHOrO OOMeHa,
KaueCcTBEeHHbBIE Peakl[Mu Ha Cy/bdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, Ha
KaTHOH aMMOHWUS, pellleHWe >KCIepUMeHTalbHbIX 3afZiau 10 TeMam
«MeTtannbi» U «HeMeTaibl») B COOTBETCTBUM C TNPABUIAMU TEXHUKH
Oe3ormacHOCTM TIpU OOpaIl[eHWH C Bel[eCTBaMM U J1TaOOpPaTOPHLIM
obopyioBaHHEM; TIpe/ICTaB/ISITh pe3y/bTaThl XUMUYECKOTO
JKCTiepuMeHTa B (OpMe 3anuCH  ypaBHEHWM COOTBETCTBYIOIIUX
peakiuii ¥ GopMyIMPOBaTh BLIBO/IbI HA OCHOBE 3THX Pe3y/IbTaTOB

2.8

CdhopMHUPOBaHHOCTh YMEHHH CO0/M0JaTh TpaBWIa  I0/Ib30BaHMS
XUMWYeCKON MocyZol W abopaTopHbIM 000py/j0BaHHEM, a TakKKe
npaBu/ia o0palljeHKst C BeleCTBaMU B COOTBETCTBUM C WHCTPYKLIUSMH
T0 BBITTO/THEHUIO JTA00PAaTOPHBIX XMMUYECKUX OTTbITOB

2.9

CdopmMHpOBaHHOCTL ~ YMEHWW  XapakTepu30BaTh  XHUMHYeCKHe
TNIPOLIeCCHI, JIe)Kalljieé B OCHOBe IMPOMBIIIEHHOIO MOJyYeHUs] CepHOMU
KHC/IOThI, aMMHaKa, a Takke C(hOPMUPOBAHHOCTh TIpeJCTaB/ieHuid 00
o0IMX HAyuyHbIX TIPUHLUIAX U  KOJIOTHUECKUX Tpobiemax
XUMHUYECKOT0 TPOU3BO/CTBA

Xumug U »ku3Hb. PacuéTnl

3.1

CdopmMUpoBaHHOCTb TPeACTaB/IEHUN O XWMHYECKOW COCTaBJISOLEeN
eCTeCTBEHHOHAyYHOM KapTMHbI MHpa, pOIM XUMHMU B IO03HAaHUU
sIBJIEHUHA TIpUPOJbI, B (DOPMUPOBAaHMM MBILUIEHUS U KYJIbTYpPbl
JTAYHOCTH, e (QYHKIMOHANIbHOW TI'PaMOTHOCTH, HeoOXoAUMOW AJist
pelleHUs] TIPaKTUYeCKHWX 3aJau W 3KOJOTHYeCKM 00OCHOBAaHHOTO

OTHOILLIEHUSI K CBOEMY 3/10POBbIO 1 TIPUPOJHOU Ccpejie

3.2

CcdopMupoBaHHOCTH yMeHU KPUTHUYECKU aHa/IM3upPOBaTh
XUMUYECKYI0 MH(OpMaL1Io, TOAyYaeMyl0 W3 pasHbIX HCTOYHHUKOB

(cpezcTBa MaccoBOM KOMMYHHUKALMK, CeTh VIHTEpHeT U ipyrue)

3.3

ChopMHUpPOBaHHOCTb yMEHHH COOJIOZATh TIpaBU/Ia  SKOJIOTHUECKH
1jesiecoobpa3HoOro ToBefileHUsi B OBITY U TPYZOBOM [leATeIbHOCTH B
Lle/IsIX COXpaHeHWs] CBOEro 3[0POBbSi U OKPY’Karollled MNpUPOJHOMN

cpebl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS HA JKUBbIe  OPraHU3MbI
orpeJie/IEHHBIX BelleCTB, TIOHUMas CMBIC/ noka3saress [1JK, mosicHATb
Ha mpuMepax crocobbl yMeHbIIIeHHsI ¥ MPe0TBPAILleH!sI X BPeJHOTO
BO3/Ie/ICTBUSI HA OPraHU3M uejioBeKa

3.5

CdopmurpoBaHHOCTh yMeHUM MPOBO/IUTH BBIUMC/IEHUS C
WCIO/b30BaHWEM TOHATUS «MaccoBasi 0/l BellleCTBa B PacTBOpE»,
00BEMHBIX OTHOILIEHWMA Ta30B TPU XUMHUECKHX PEeaKIUsIX, MacChl




BelllecTBa WM 0O0BEMA Ta30B M0 W3BECTHOMY KOJTMYECTBY BeILeCTBa,
Macce Wi 00BEMYy OJHOTO M3 YUYaCTBYHOL[MX B PeaKLWU BeLIeCTB,
TeryIoBOro 3¢¢eKra peakldd Ha OCHOBE 3aKOHOB COXPaHeHUS] MacCChbl
BeIlleCTB, MpeBpallleHrs1 U COXPaHeHUs SHePruu




ITPOBEPAEMBIE OJIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kopg,

HpOBEpHEMBIﬁ 3JIEMEHT COJAepPKaHUA

1

TeopeTnueckrie OCHOBbI OPraHU4eCKOW XUMHUU

1.1

[IpegmeT opraHuMyeckorl XWUMHM: €€ BO3HUKHOBEHHE, pDa3BUTHe U 3HaueHue B
IO/IlyUeHUU HOBBIX BelleCTB U MarTepuasioB. Teopus CTPOeHUS OpraHUYeCcKux
coenvHeHU A.M. ByTiiepoBa, eé 0OCHOBHBIE M0JI0’KEHUSI

1.2

CrpykrypHble (OpMy/bl OpraHMUeCKWX BelecTB. ['oMosiorusi, H30Mepus.
XuMuyeckasi CBsI3b B OpraHMYeCKMX COeJVUHEHUsIX — OJMHapHble W KpaTHble
cBsi3u. [IpesicTaBieHne 0 KiacCU(UKALIMKM OPraHUUeCKHX BellecTB

1.3

HOMeHKJIaTypa OpraHn4eCcKux COG,Z[I/IHEHI/If/’I (CI/ICTEM&TI/I‘—IECK&IH) U TpUBHUAJ/IbHBIE
Ha3BaHUS BAXKHEUIIINX Hpe,qCTaBHTeHEﬁ KJ/IaCCOB OpraHMYeCKHX BelleCTB

YrieBoZ0pobl

2.1

AsKaHBI: COCTaB U CTPOEHKE, TOMOJIOTUYeCKUN psifi. MeTaH U 3TaH — IpocTeilre
MpeiCTaBUTENIM  aJlKaHOB: (pU3UUeCKMe W XUMHYecKhe CBOMCTBA (peakLUu
3aMelLleHUs] U TOPeHUsi), HaX0XK/IeHHe B MPUPO/ie, TI0JIyYyeHre U pUMeHeHHe

2.2

AJKeHbI: COCTaB U CTPOeHHe, TOMOJIOTUYECKWN psifi. OTWIeH WU TMpOMUIeH —
TpoCTeiilliie TIpeJCTaBUTe/NN alKeHOB: (H3UuecKre M XUMHUUeCKhe CBOMCTBa
(peakuyy TUAPUPOBaHUSs, TajlOreHUPOBaHUs, THApaTalud, OKUCJIeHUs U
M0JIMMepU3aLvu), ToJyueHre U NpuMeHeHre

2.3

Ankaguensl: Oytaguen-1,3 u MeTunOytagueH-1,3: CTpoeHUe, BaKHeHIIVe
XMMHYeCKUe CBOMCTBa (peakuusi mojuMepu3auuu). [losyueHre CUHTETUUECKOTO
KayuyyKa U pe3uHbI

2.4

ANKuWHBL: COCTaB U OCOOEHHOCTH CTPOEHMsI, TOMOJIOTUUECKUI psifi. ALleTHIeH —
MpPOCTeNIIMK TIpeJCTaBUTe/b aJKWUHOB: COCTaB, CTpoeHWe, Gu3NuecKie U
XUMUUEeCKHe CBOWCTBA (peakluu rMpupOBaHusl, rajloreHMpoBaHus, TpaTaluy,
ropeHusi), mojiydeHre U MpUMeHeHUe

2.5

Apenbl. beH3zon: cocraB, cTpoeHue, (U3MUeCKWe U XWMHUYECKHe CBOMCTBA
(peakuyy rajoreHMpoBaHMUs M HUTPOBaHMs), MOyyeHHe U npuMeHeHue. Tosyon:
cocTaB, CTpoeHue, u3MueckMe U XUMUYeCKWe CBOMHCTBa  (peakuuu
rajJoreHMpoOBaHusl U HUTPOBaHWs), IOJlyueHHWe W TpUMeHeHHe. TOKCHMUHOCThb
apeHOB. ['eHeTHuecKas CBsI3b MeXJy YIJIeBOJOpPOJaMH, NPUHAZJIeXalUMHA K
pas/IMYHBIM K/1accaM

2.6

[TpupoHbIe UCTOUHUKU YT/IeBOAOPO0B. [IpupoAHbIi Ta3 U MOMyTHbIe He(TAHbIE
ra3el. HedTb 1 eé mpoucxoxxaenue. CriocoObl riepepaboTky He()TH: TeperoHka,
KDEKWHT (TepMUUYEeCKHd, KaTaJIMTHUeCKuil), uposn3. TIposyKThl mepepaboTKu




HeTH, UX TIpUMeHeHHe B TIPOMBIIIJIEHHOCTH W B ObITy. KameHHbBIN yronab u
TIPO/IYKTHI €T0 repepaboTKu

Kucnopozcoepikaliyie opraHi4eckue CoeiMHeHu st

3.1

[IpesenbHble OHOATOMHBIE CIIMPTHI. MeTaHO/ Y 9TaHOJI: CTPOeHHe, (PU3NYeCcKUe
¥ XUMHUUeCKWe  CBOMCTBAa  (peakuMd C  aKTWBHBIMM  MeTa/lJlaMH,
rajioreHoBO/I0OpO/laMy, TOpeHHe), TIpUMeHeHHe. BoJopojHbie CBSI3U MeXIy
MoOJIeKy/JlaMU CIUPTOB. [lelicTBME MeTaHOJ/Ia M 9TaHO/la Ha OpraHU3M uejioBeKa.
MHoroatomHble CUPThL. DTU/IEHIJIMKO/b Y TIULIEPUH: CTPOeHue, (pru3nueckrie 1
XMMHUYeCKHe CBOMCTBA (B3aMMOJEUCTBHEe CO LIeJIOYHBIMM  MeTajulaMH,
KaueCTBeHHasi peaki[usi Ha MHOTrOaTOMHble CHUpThI). [leiicTBUe Ha OpraHuW3M
yesioBeka. [IprMeHeHue rauLiepyuHa U STUIEeHIJIUKOJIS

3.2

deHO/M: CTpoeHWe MOJIeKyJbl, (U3MYeCKWe W XUMHUeCKHe CBOMCTBa.
TokcuuHoCThb (heHosta. [TprmeHeHMe dheHoMa

3.3

Anbseruzibl U KeToHbl. @opManbery/, alieTaabierusi: CTpoeHue, pusnueckue u
XMMHYeCKUe CBOMCTBA (peakLMd OKWUC/eHHWsI U BOCCTAHOBJIEHUS], KaueCTBEeHHbIe
peaklyu), MoJiydyeHre U NpUMeHeHUe

3.4

O/IHOOCHOBHbBIE TIpeZie/ibHble KapOOHOBbIe KHUC/IOThI. MypaBbMHAasi M yKCyCHasl
KHCJIOTBI: CTPOeHUe, (pu3nueckre U XMMHUUYeCKUe CBOMCTBA (CBOMCTBA, 00IIMe /1/1st
Kjlacca KWC/IOT, peakuusi 3TepuduKalyy), TOAyuYeHWe U TMpUMeHeHue.
CreapuHOBasi M OJIEMHOBAsi KMCJ/IOThI KaK TPeJCTaBUTEH BBICIIMX KapOOHOBBIX
KUCIOT. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOIOILIee eHCTBHE

3.5

CnoxxHble 3¢Upbl Kak MPOU3BOHbIe KapOOHOBBIX KUCIOT. ['MAPOU3 CIIOXKHBIX
5¢gupoB. XKupsl. ['naponus xupos. IIpumeHeHue >XvMpoB. buonoruueckass posb
JKUPOB

3.6

YrneBoabl: coCTaB, KiaccudUKalus yrieBoioB (MOHO-, AW- U TOHWCaxapufbl).
['mroko3a — TpOCTeHInii MOHOcaxapuz: 0COOEHHOCTH CTPOEHHUs] MOJIEKYJIb,
(du3nUecKre ¥ XMUMUUeCcKre CBOMCTBa (B3aumoelcTBue ¢ rugpokcuzom meau(1l),
OKHC/IeHHe aMMHauHbIM pacTBOpOM okKcuza cepebpa(l), BoccraHoB/eHME,
OpoykeHMe TJIIOKO3bI), HaxOXeHWe B TIpUpOZe, TpUMeHeHWe, Ouooruyeckas
ponb. @oTocrHTe3. DpPyKTO3a KaK M30Mep T/IH0KO03bl. Kpaxmars v 1e/iro/io3a Kak
NpupojHble mosuMepbl. CTpoeHHMe Kpaxmajia W Le/to/o3bl. dusmyeckue u
XMMHYEeCKHe CBOMCTBA Kpaxmasia (TUIpoJin3, KaueCTBEeHHAsl peakLusi C U0JJ0OM)

A30Tco/iepsKalliie opraHuuecKue CcoeluHeHUsI

4.1

AMVHOKHMC/IOTBl KaK aM@OTepHble OpraHuyeckue coefuHeHus. Pusnyeckue U
XMMHYeCKUe CBOMCTBA aMUHOKUC/IOT (Ha TpUMepe rauijMHa). buonorunueckoe
3HaueHWe aMUHOKUCIOT. [lenTubl

4.2

beniku kak TIpUpOJHBIE BBICOKOMOJIEKY/ISIDHbIE COequHeHHUs. [lepBuuHasd,
BTOPWYHAasi M TPeTWYHash CTPYKTypa Oe/sKoB. XHUMHUECKHe CBOWCTBA O€JIKOB:
TUJPOJIN3, IeHaTypallvsi, KaueCTBeHHbIe peakiuy Ha Oesiku

BricokoMoneKyisipHble coeIMHEHUSsI




5.1

OcCHOBHbIE TIOHSITUSI XUMHM BBICOKOMOJIEKYJ/ISIDHBIX COEJUHEHUM: MOHOMep,
TI0JIMMep, CTPYKTYPHOe 3BEeHO, CTelleHb MOo/IMMepr3aLiiy, Cpe/iHsis MOJIeKy/IsipHast
Macca. OCHOBHble MeTO/bl CHHTe3a BbICOKOMOJIEKY/ISIDHBIX COeJUHeHUNd —
M0JIMMepU3aLus U MOMKOH/eHC ALy

5.2

OKCllepUMeHTa/lbHble MeTO/bl H3y4yeHWs BellecTB M UX [peBpallleHui:
O3HaKOMJIeHHe C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcc,
KayuykoB. [ToslyueHre CHHTETUUECKOTO KayuyKa U Pe3UHBI

11 K/TACC

Kopg,

IIpoBepsieMblii 371eMeHT CO/iepKaHus

1

TeOPETI/I‘-IECKI/Ie OCHOBBI XMMHWH

1.1

XuMHUUeckuit ssemMeHT. AToM. S1po aToMa, M30TOMbI. JeKTPOHHasi 060JI0uUKa.
OHepreTUyecKre YPOBHH, MOyPOBHU. ATOMHbIe OpOUTany, s-, p-, d-31eMeHTbI.
OcobeHHOCTH pacripe/iesieHHs] 3JIEKTPOHOB 0 OpOWTa/NsiM B aTOMax 3/IeMEeHTOB
TepBbIX UeThIPEX MEePUO/OB. D/IeKTPOHHAsI KOH(UIypaLusi aToMOB

1.2

[Tepuoanueckuii 3akoH u [leproanueckasi cicreMa XUMHA4YeCKUx snemeHToB 1.1,
MenpeneeBa. Cpsisb INepuoguyeckoro 3akoHa W [lepuofuyeckod CHUCTeMBI
XUMHUUeCKUX 3yieMeHTOB [1.V1. MeHzeneeBa ¢ COBpeMEHHOM TeOpHUel CTPOeHUs
aTOMOB. 3aKOHOMEPDHOCTU W3MEHEHHUsI CBOWCTB XWUMHUYECKUX 3JIeMEHTOB U
o0Opa3yembIX MMH TIPOCTBIX U CJAOXKHBIX BeIeCTB I10 TPYIIaM W TepPUOJaM.
3HaueHye [epruoIUUeCcKOro 3aKoHa B pa3BUTUU HayKU

1.3

CrpoeHue BemjecTBa. XHMHYecKasi CBsi3b. Buabl XWMHUUYECKOW  CBSI3U
(KoBaneHTHasi HeToJisipHasi Y TIOJSIpDHasi, WOHHas, MeTajiMueckasi). VIOHBI:
KaTHOHBI M aHUOHBI. MeXaHN3Mbl 00pa30BaHUsI KOBaJIeHTHOW XUMUYECKOH CBSI3U
(oOMeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). BogopoaHas CBsi3b

1.4

BasieHTHOCTb. D/1eKTpOOTPULIATeIbHOCTL. CTelneHb OKUCIeHUs

1.5

BeljectBa MO/IEKY/ISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEeHMs. 3aKOH TOCTOSIHCTBA
CoCTaBa BellleCTBa. TWUMbl KPUCTA//IMUECKUX PelISTOK. 3aBUCHMOCTh CBOMCTBA
BelLl[eCTB OT TUMA KpUCTa/sIMueckor peinétku. [loHsSTHe O AUCIepCHBIX
cuctemax. VICTUHHBIE U KOJJIOWJHBIE pAacTBOpbl. MaccoBasi [j0/isi BellleCcTBa B
pacTBope

1.6

Knaccudukaiysi HeopraHidecKux coeivHeHUd. HoMeHKaTypa HeopraHuueckux
BEIL[eCTB

1.7

Xumunyeckas ~— peakuusd.  Knaccupukanmss — XMMAYECKMX — peakUdd B
HeOpraHMYeCcKoOM U OpraHh4YeckOM XMMMU. 3aKOH COXpaHeHWs] MacChl BelecTB,
3aKOH COXPaHeHUs U NpeBpallieHHs SHePrUU NpYU XUMHUYeCKHUX peakLusax

1.8

CKOpOCTb peakliyy, eé 3aBUCMMOCTb OT Pa3/IMYHbIX ()aKTOPOB

1.9

O6paTI/IMbIe peaKLru. XUMHUYeCKoe pdBHOBeCHE. CI)aKTO];)bI, BJ/IMAKOIIWE Ha




COCTOsIHUe XUMHUuecKoro pasHosecus. IIpunnun Jle Ilaresnse

1.10

Onektposutryeckasi guccouarvsa. CuibHble W (1abble 3yekTponuThl. Cpesia
BO/IHBIX PAaCTBOPOB BeIIeCTB: KUC/Iasi, HeWTpasibHas, I1e/louHast. Peakijuy HOHHOTO
oOMeHa

1.11

OxkucIUTeIbHO-BOCCTAHOBUTE/IbHbBIE peakKuun

Heopranvueckass xumusi

2.1

Hemetannel. ITonokeHre HeMeTasuioB B [leprozinueckoi cucTeMe XWUMHUeCKUX
snemenToB [I.MI. MeHzieseeBa U 0COOEHHOCTH CTPOEHUsI aTOMOB. dusnueckue
CBOMCTBa HEMeTa/I/IOB. AJIJIOTPOIMSI HeMeTa/l/IoB (Ha MpUMepe KUC/I0Po/ia, Cephl,

tdocdopa u yriepoza)

2.2

XUMHUUeCKMe CBOMCTBa Ba)KHEHIIMX HeMeTa/UIOB (rajioreHoB, Cephbl, a30Ta,
docdhopa, yrmepoga U KpeMHUs)) U UX  COelMHeHUN  (OKCHUJOB,
KUC/IOPOZCO/iepyKalliuX ~ KUCJIOT, BOJOPOAHBIX coefuHeHu). [IpumeHeHue
Ba)XKHEUIIINX HEMETAaJVIOB U UX COeJUHeHUNH

2.3

Metamibl. IlonoxxeHne wmeTanioB B [leprosnueckoid cUCTeMe XWMUUECKUX
snemeHTOB [].1. MeHzeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000/10UeK
aToMoB MeTas/u10B. OO01Me (husnyeckre cBoiicTBa MeTa/uioB. CIijlaBbl METaJI/IOB.
ONeKTpOXUMUUECKUH Psifi HallpsDKeHU MeTaslsioB

24

XyUMUUeCKre CBOMCTBA Ba)KHEMIIIMX MeTas/uioB (HaTpuM, Kajauh, Kasblui,
MarHui, a/JfOMUHUMN, IIMHK, XpOM, ’Keie30, Mellb) U UX coeauHeHui. OOIMe
crocoObl TIoTyueHust MeTa/uToB. [IprMeHeHre MeTa/VIOB B OBbITY U TEXHHKE

2.5

I'eHeTHuecKasi CBsI3b HeOopraHn4YeCkKux BeLleCTB, TIIPUHAAJIEKAIIUX K PA3/IMUHBIM
K/1acCaM

XUMHUA U )KU3HDb

3.1

Poimb xuMuu B obecrieueHHH 3SKOJIOTHUECKOH, SHEpreTMUeCcKOW W IUIIeBOM
6e301acHOCTH, Pa3BUTUM MeUI[MHBL. [IOHATHE O HAyUYHBIX MeTO/ax TO3HaHUS
Bell[eCTB U XUMUUECKUX PeaKIvii

3.2

[pescTaBnenysi 06 OOIMX HAayUHBIX MPUHLUIAX MPOMBILUIEHHOTO TOTYYeHUS
BKHEMIIMX BelljeCcTB. Ye/j0OBeK B MHpe BeleCTB M MaTepHa/oB: BaKHeWIIHNe
CTpOMTe/IbHbIe MaTepuabl, KOHCTPYKL[MOHHbIE MaTepuasbl, KpPaCKW, CTeKJIO,
KepamMHKa, Marepuanbl [js 37eKTPOHUKH, HaHOMaTepuasbl, OpraHh4YecKue U
MUHepaJibHble Y00peHust

3.3

XvMUS M 3[0pOBbe UejiOBeKa: TMpaBWia MUCMO/Ib30BaHUS JIeKapCTBEHHBIX
TIperaparoB, MpaBuU/ia 6€30MacHOr0 UCTIOIb30BaHUs MPerapaToB OLITOBOW XUMUN
B MOBCEHEBHOM KU3HU




YUYEBHO-METO/JNYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYEHUKA

METOANYECKHWUE MATEPHAJIbI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCbBI 1 PECYPCbI CETH

NMHTEPHET






