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ITOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1O XWUMHHM Ha YpOBHe cpeAHero o06iero o06pa3oBaHus
pa3pabotaHa Ha ocHOBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-P3 «O6
obpa3oBanuu B Poccuiickoit Pesneparyini», TpeboBaHM K pe3ybTaTaM OCBOEHUsI
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl CpefiHEro o0iero o6pa3oBaHUs
(®OIT COO), rmpeacraBieHHbIx B @DemepasbHOM  TOCYlapCTBEHHOM
obpa3oBaresibHOM cTtaHgapTe COO, ¢ yuétom KoHijerniyy npernojaBaHyst yueOHOTO
npegMeTa «XHUMHUs» B 00pa3oBaTeibHbIX OpraHu3auusax Poccubickoit ®eqepaiiyy,
peasM3yIoLX OCHOBHBIe 00pa3oBaTe/ibHbIe POrpaMMbl, 1 OCHOBHBIX TOJIOKEHUIA
«CTpaTeruu pa3utus Bocrutanusi B Poccuiickor ®@enepanuu Ha niepuog o 2025
roga» (Pacnopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAX0/I0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpejeeHUI0
obmeti cTpaTeruu o0yueHusl, BOCTIMTAHUSI U Pa3BUTHUsI, 0OYUaIOIUXCsl CPeJCTBAMU
yuebHOro npeameTa «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIU
KOHLIeTTyanbHble monokeHnss ®I'OC COO o B3anMMOO00YC/IOBIEHHOCTH IieJIeH,
cofiep)kaHusi, pe3y/nbTaToB oOyueHUsi W TpeOOBaHWN K YPOBHIO TIOATOTOBKU
BBITTYCKHUKOB.

XrMHueckoe obpa3oBaHue, roryyaemoe BBIMYCKHUKaMU
ob1meobpa3oBaTeslbHOM  OpraHM3allvd, SIB/ISEeTCS HEeOTheM/IeMOM YacThi0 MX
obpa3oBaHHOCTH. OHO CAYKUT 3aBeplIalOIMM STaliOM peaju3aldd  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe K/HOUEBBIX I[€HHOCTeH, TPUCYILUX
[[eJIOCTHOM CHUCTeMe XHWMHUYeCKoro oOpa3oBaHusl. OTH I1[eHHOCTU KacarTCs
TMO3HaHKS 3aKOHOB TIPUPO/bI, (HOPMUPOBaHUSI MUPOBO33PEHUs U 0011[el Ky/IbTYPbl
yesioBeKa, a TakKe IKOIornueck 000CHOBAaHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBBIO
W TIPUPOZIHOM cpejie. Peanm3yercs xuMudeckoe oOpa3oBaHve 0O0yYarOmMXcsi Ha
yPOBHe cpeiHero o011iero o0pa3oBaHus CpeficTBaMU yueOHOTo rpegMeTa « X MUs»,
coJlep)kaHWe M TOCTPOeHWe KOTOpPOro orpefesieHbl B TMpOrpaMMe IO XWUMHH C
yU4éTOM CIellM(PUKA HayKU XUMUMU, €€ 3HaueHWsi B TI03HaHUM TMPUPOJbI U B
MaTepyaTbHON >KM3HU 00IIleCTBa, a TakKe C YUETOM OOIIUX 1iesiell ¥ TIPUHLIAIIOB,
XapaKTepU3yIoINX COBPEMEHHOe COCTOSIHMe CHUCTeMbl CpefHero o0iero
obpa3oBanus B Poccuiickoit ®ezneparyu.

XUMUSI KaK 37IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT ocoOyro posib B
COBpPEMeHHOW IMBW/IM3al[iM, B CO3[AaHMU HOBOW 06a3bl MaTepuasbHOW KYJbTYDBHI.
OHa BHOCHUT CBOH BK/1a/i B )OPMHPOBaHKeE pPaLMOHA/IbHOTO HAYUHOT'O MBILIEHUS, B
CO3/laHMe 11eJIOCTHOTO TIpe/CTaBjeHHsI 00 OKpYy’KalollleM MHpe KaK O e[NHCTBe
MPUPOJBI U YesioBeKa, KOTOopoe (OPMUPYETCS B XMMHM Ha OCHOBE TOHUMaHUS
BELL[eCTBEHHOI'0 COCTaBa OKPYXKArOL[ero MHpa, OCO3HAaHWS B3aMMOCBS3U MEXIY
CTPOEHHEM BelLl[eCTB, UX CBOMCTBaMU U BO3MOKHBIMHU 00/1aCTSIMU TTPUMEHeHUS.



TecHO B3aMMOZENCTBYs C APYTMMM eCTeCTBEeHHbIMA HayKamH, XWUMHs CTaja
HeoTheMJ/IeMOl YaCTbI0 MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YC/IOBUEM YCIIEIIHOTO
TPyZa WU >KM3HU KaxA0ro useHa obiectBa. CoBpeMeHHasi XMMHsI KakK Hayka
Co3uZiaTeslbHAs, KaK HayKa BBICOKMX TEeXHOJIOTMM HarpaBjeHa Ha pelleHHue
rjo0anbHBIX TMpo0/ieM YCTOWUYMBOTO pa3BUTHSI UeloBeYeCTBa — ChbIPbEeBOH,
HEepPreTHUYeCKOM, MUILeBOM, IKOIOrMUeCcKoM 6e301MacHOCTH M OXPaHbI 310POBbSI.

B cootBercTBUM C OOIIMMH LiefsIMM M TIPUHLIMIIAMH CpefilHero o006iijero
obpa3oBaHus cojiep)KaHue npeaMera «Xumus» (10—11 kmacchbl, 6a30BbIM YpOBEHb
M3yueHUs) OPUEeHTUPOBAHO MPEeUMYILeCTBEHHO Ha OOILeKy/TbTYPHYIO TOATOTOBKY
oOyvaromuyxcs, HeoOXOAUMYyH0 UM i1 BBIPAOOTKM  MHPOBO33pPEHUECKUX
ODWEHTHPOB, YCIEIIHOIO BKJIOUEHUSI B JKM3Hb COLMyMa, MPOAO/DKEHUS
o0pa3oBaHUs B pa3MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPeICTBEHHO C XUMUEH.

CocTapiAOmMyMH  TIpeaMeTa  «XUMHS»  SIBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOljas ¥ HeopraHWueckasi XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHUsi KOTOPBIX SIBJISIFOTCSI OCHOBBI 6a30BOM HayKu: cHCTeMa
3HaHWM 110 HeOPraHWYeCKOW XMMHH (C BK/IIOUEHHEM 3HaHWK W3 00Ieid XUMUN) U
OpraHhuyeckou xvumuu. POpMHpOBaHME JAHHOM CUCTEMbl 3HAHUM MPU U3yYeHUH
npeaMera obecrieurBaeT BO3MOXKHOCTb PacCMOTPEHMsSI BCEro MHOT00o0pasusi
BeII|eCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB W TeOPHi XUMUHU.

CrTpykTypa copepskaHus KypcoB — «OpraHuueckas xumus» U «OOmias u
HeopraHuyeckass XuMHs» C(OpMHpOBaHa B MpoOrpaMMe IO XMMHUA Ha OCHOBe
CUCTeMHOTO TIOAXO/Ja K WU3yueHHIO yueOHOro warepuana U 00yC/IOBIeHa
HWCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWUHW Ha  OMpeJeéHHBIX
TeOPeTUYeCKUX YpOBHSX. Tak, B Kypce OpraHM4eckOd XWMHM BellecTBa
paccMaTpUBAlOTCS Ha YPOBHe K/aCCMUeCKOW TeOpUM CTPOEHHsI OpraHhyeCcKux
COelMHEHW, a TakKe Ha YPOBHE CTEPeOXUMMYECKUX U 3JeKTPOHHbBIX
Tpe/iCTaB/IeHUi 0 CTpoeHNH BellecTB. CBeZieHUst 00 M3yuaeMbIX B KypCe BellleCcTBax
JAIOTCS B PA3BUTUM — OT YTJIEBOJOPO/IOB /10 CJIOXKHBIX OMOJIOTMYeCKH aKTHUBHBIX
coefuHeHWW. B Kypce  OpraHMYeCKOM XUMHWA  TIOJIy4yarOT  pa3BUTHE
cchopMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHus TepBOHava/IbHbIE
TNpe/iCTaB/IeHNs] 0 XMMUYEeCKOM CBsI3U, KIaCcCU(UKALIMOHHbIX MPHU3HaKaX BellecCTs,
3aBMCUMOCTU CBOMCTB BeILeCTB OT UX CTPOEHUS], 0 XUMUUeCKOU peaklvu.

[Ton HOBBIM yr7ioM 3peHHs B TipeaMeTe «XHUMHS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YyUeHHbI Ha YpPOBHe OCHOBHOro o0iero o6pa3oBaHus
TeOpeTUYeCKU Marepuaq U (aKTOJIOrMuecKre CBeJeHUs O BellecTBax U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOIasi © HeopraHudeckast
XUMUs» OOYYarOIUMCS TIPe/IOCTABJISIETCSI BO3MOXKHOCTb OCO3HAaTh 3HaueHHe
MepuoANUecKOro 3akoHa C OO0IeTeopeTHUYecKUX U MeTO/I0/IOTUUeCKUX TMO3ULIUH,



ry0)ke TIOHSITb WCTOpUYECKOe U3MeHeHHWe (YHKLUMM 3TOro 3akoHa — OT
obo0111aroitieit 10 0ObSICHSIOMIEH 1 TTPOTrHO3UPYIOIIEH.

EpuHas cvcteMa 3HaHWW O Ba)KHEMIIMX BellecTBax, X COCTaBe, CTPOEHUH,
CBOMCTBaxX Y MPUMEHEHHU, a TaKXKe 0 XMMHUUECKHUX peakl[UsX, UX CYLIHOCTA U
3aKOHOMEPHOCTSX NPOTeKaHUs J0M0JHseTCd B Kypcax 10 1 11 KiaccoB 35ieMeHTaMu
coJlep>KaHusl, UMEIOLMMHU KYJIbTYPOJIOTUYECKUA U TMPUKIQHOM XapakTep. OJTH
3HaHHWsI CMOCOOCTBYIOT TIOHMMAHUIO B3aUMOCBSI3W XMMHHK C JIPYTUMH HayKaMw,
PacKpBIBAIOT €€ poJib B TTO3HABATe/bHOM U MPAKTUUYECKOU [1eATe/IbHOCTU Ue/iOBeKa,
CTII0COOCTBYIOT BOCITUTAHUIO YBaXKeHUsI K MPOLIeCCy TBOPUYECTBAa B 00/IaCTH TeOPHH
Y TIPaKTUUECKUX MPUIOKeHUU XMMUM, IIOMOTat0T BbIITYCKHUKY OPUEHTUPOBATHCS B
O0IIleCTBEHHO U JIMYHOCTHO 3HAUMMBIX TpobJsieMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHA OCMBIC/TMBATh UH(POPMALIUIO Y IPUMEHSITh e€ J7151 TTOTN0JTHEeHWSI 3HaHWH,
pelleHusI UHTe/JIEKTYa/IbHbIX U SKCIIepUMeHTabHbIX UCC/IeJ0BaTe/IbCKUX 3a/1au. B
1[eJIOM CO/lep)KaHre yueOHOro TpegMeTa «XWMHUs» HAHHOTO YPOBHSI W3yUeHHs
OpHEeHTUPOBaHO Ha (hopMUpOBaHUe y 00yUarol[UXCsl MUPOBO33PEeHUYECKON OCHOBBI
AJ1s1 TIOHMMaHus (QUIOCOPCKUX Wel, TaKhX Kak: MaTepuajbHOe eJUHCTBO
HEOPraHUYeCKOTo ¥ OpraHUuecKoro Mupa, 00yC/I0B/IeHHOCTh CBOMCTB BeIIeCTB UX
COCTaBOM U CTPOEHUEM, [T03HABAEMOCTh MPUPO/IHBIX SIBJIEHUH MYTEM SKCIIEpUMEHTa
W PpelleHusi TPOTUBOPEUMM MeXKAy HOBBIMM (PaKTaMU U TeOpeTUYeCKUMU
TIpe/ITIOChI/IKaMK, 0CO3HaHKe POJId XMMHUU B PellleHHWH SKOJ0ruueckux npobsem, a
Tak)Ke MpobsieM cOepe)keHusl IHePreTUUeCKUX PeCcypCoB, ChIPbsi, CO3/JaHUSI HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B nnaHe pemeHusi 3aZjady  BOCIMTAHUS, Pa3BUTHSI U COLIMAIMU3aLIUU
00yuaroluXxcss MPUHSATbIE MPOTrPaMMOM 10 XWMWU TIOAXOJAbI K OITpe/le/IeHHIO
coflepKaHUsi U TIOCTPOEHHUsi TIpeAMeTa TIpeAyCcMaTpuBalOT (OpPMUPOBaHUE
YHUBepCaIbHBIX YUeOHBIX AeNCTBUMA, UMEIOIX 0a30BOe 3HaUeHue /1/Is1 pa3/InuHbIX
BU/IOB JIeSITe/IbHOCTU: pellleHusl Tpo0sieM, TOMCKa, aHaiu3a W 00paboTKu
WHbOpMaI[ii, HeoOXOAWUMBIX [yid TpHUOOpeTeHUs] OIbITa TPAaKTUUeCKOW U
WCC/IeIOBAaTe/IbCKOW /leITe/IbHOCTH, 3aHUMalollell Ba)KHOe MeCTO B TO3HaHUU
XUMUHU.

B mpakTvke TmiperiofiaBaHusi XMMUM KakK Ha YPOBHe OCHOBHOTO 0OIIIero
oOpa3oBaHMsl, TaK ¥ Ha YPOBHe CpefiHero o0Iriero oopa3oBaHus, TIPH OTpeie/IeHUH
co/lep)KaTe/ibHOM XapaKTepUCTUKU liejied W3ydeHusl TipeJiMeTa HarpaB/ieHueM
MepBOCTENeHHONW 3HAUMMOCTH TPAJULIMOHHO TpU3HaéTcsi (hOpMUpOBaHWE OCHOB
XUMHUECKON HayKd Kak 00/1aCTH COBPEMEHHOTO eCTeCTBO3HAHUS, NMPaKTHUeCKOU
JleATeJIbHOCTU uejioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpPhI. C
MeTOJWYeCKOW TOYKU 3peHHsI TaKOW TMOAXOJ, K OMpe/esieHur0 liejied U3yueHust
rpeZiMeTa SIB/ISIETCSI BIIOJIHE OTIpaB/laHHbIM.



CorslacHO JaHHOW TOUKe 3peHMs T/JIaBHbIMU Lie/IsIMU M3yueHHus TpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KJ1.) SIBASIFOTCS:

e (opMHpOBaHHE CHUCTeMbl XMMHUYECKMX 3HaHUW KaK BaKHeUIleu
COCTaBJIAIOLEN eCTeCTBEHHO-HAYYHOU KapTUHbI MMpa, B OCHOBe KOTOPOH
JieXXaT K/IKHuUeBble TIOHATHUS, (yH/laMeHTa/IbHble 3aKOHbI U TeOPUU XUMUH,
OCBOeHHe si3blKa HayK{, YCBOEHHEe W TOHUMaHWe CYIHOCTU AOCTYIHbIX
0000111eH1IT MUPOBO33peHYeCKOro XapakTepa, 03HaKOMJIeHHe C UCTOpHel Ux
Pa3BUTHUS U CTAHOBJIEHUS;

e (dopMUpOBaHUe U pa3BUTHE TMPe/CTaB/Ie€HUI 0 HAyUHbIX MeTO/axX MO3HaHUs
BeIIeCTB ¥ XUMUUECKHX PeaKIvii, He00X0IUMBIX 711 probpeTeHs] yMeHUH
OpUEHTUPOBAThCSI B MHUDe BellleCTB U XUMHUECKUX SIBJIEHUM, HMMEIOLUX
MeCTO B MpUpPO/ie, B TPAaKTUUeCKOM 1 MTOBCeJHEBHOM >KU3HU;

e Ppa3BUTHE YMEHWM U CIOCOOOB JiesTeTbHOCTH, CBSI3aHHBIX C Hab/roieHneM u
00bsSICHEHMEM XMMUYECKOr0 JKCTepUMeHTa, COOJIo[jleHeM TIpaBuiI
6e3or1acHOro obpaiiieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofiepkaTesibHasi XapaKTepUCTHKa 1iejiell U 3a/iau U3yueHus
rpeMeTa B IPOrpaMMe 10 XMMHUM YTOUHEeHa ¥ CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBLIMM TIPUOPUTETAaMHM B CUCTeMe cpefHero obOiero obpa3oBanusi. CerofiHs B
TIPeroiaBaHNK XMMHH B OOJIbITIeN CTeTIeHW OTJaéTCs MpeAriouTeHre TTPaKTHUeCKOH
KOMIIOHEeHTe  cojiep)KaHusi 0o0yueHHUs, OPHEHTHPOBAaHHOW Ha TIOATOTOBKY
BBIITYCKHHKA 00111e00pa3oBaTe/lbHOM OpraHM3al|M, BJaJielolero He Habopom
3HaHWM, a (PyHKI[MOHAJBHOM TI'PaMOTHOCTBHIO, TO eCThb CIOCo0aMu U YMeHUSIMU
aKTHUBHOTIO MOTyUeHusl 3HaHUM U TIPUMeHeHUsI UX B PeasibHOM YKU3HU [I/Is1 PellleHus]
MpaKTUUeCKUX 3ajau.

B CBs13M € 3TUM IIpHU U3yYeHUH NpeaMeTa « X UMHUs» JOMUHHUPYIOIIlee 3HaueHue
NpUOOpeTaroT Takue 1ie/id U 3aflaud, Kak:

aflanTalys 00yJaroluXcs K yCJAOBUSAM JWHAMUUHO Pa3BUBAIOLIETOCS MUPA,
dbopMrpOBaHWe  WHTE/NIEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camo0bpa3oBaHuI0, COTPYJHUYECTBY, CAMOCTOSTETbHOMY TPUHSATHIO IPAaMOTHBIX
pellleHNi B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C Bell[eCTBaMU M UX
TIpUMeHeHHeM;

dopmupoBaHre y 0OyvaroIUXCsl K/IOUEBBIX HABBIKOB  (K/TFOUEBBIX
KOMITeTEeHIIU), HMMEIIINX YHUBepcaibHOe 3HaueHue [ pa3/MuHbIX BHUJIOB
JiesiTe/TbHOCTU: pellleHrst pobsieM, MOKCKa, aHanu3a U o0paboTku uHdopMaruu,
HeoOXO0IUMBIX /1J1si TPUOOpeTeHus OTbITa [|esiITe/IbHOCTH, KOTOpasi 3aHMMaeT BayKHOe
MEeCTO B TO3HAHWM XUMHUM, a TakKe JJisi OLEHKU C TO3WLUN SKOJ0ruuecKoi
6e30macHOCTH XapaKTepa B/IMSHUS BeIleCTB ¥ XMMUUYEeCKHUX MTPOL[eCCOB Ha OPTaHK3M
ye/ioBeKa ¥ MPUPOJHYIO Cpeay;



pa3BUTHe Tl03HaBaTe/bHbIX WHTEPeCOB, WHTEe/IeKTyaJbHbIX U TBOPYECKUX
CIIoCcOOHOCTeN 00yUaroUXCsl: ClIOCOOHOCTH CaMOCTOSITETbHO TTPHOOpeTaTh HOBbIE
3HaHUs 110 XUMUU B COOTBETCTBUM C XKU3HEHHBIMU TTOTPEeOHOCTSIMU, UCTI0/Th30BaTh
coBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTHH /I TIOMCKA U aHa/ikM3a yueOHOU U
HayYHO-TIONY/IIPHON MHPOPMAaIi XUMHUUIEeCKOT'0 CO/Iep>KaHUST;

dbopMrpoBaHue U pa3BuTHe Y 00yUarolUXCsi aCCOLMaTUBHOTO U JIOTUUECKOT0
MBIIILJIeHHsI, HaO/MoAaTe/IbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJWMbI, B UYaCTHOCTH, TIPH TJIAHUPOBAaHWM U TIPOBEEHUHA XUMUUYECKOTO
9KCTIePUMEHTa;

BOCTIMTaHWE Y OOydYarommxcsi YOeKJEHHOCTH B  T'yMaHHCTHYECKOU
HarpaB/IeHHOCTH XUMUH, €€ Ba)KHOW DOMU B pellleHud raobanbHbIX MNpobiiemM
paLMOHabHOTO TIPUPO/IOTIOIH30BaHUsI, TIOTIO/IHEHUSI SHEPreTUUeCKUX pecypcoB U
COXpaHeHHUs TIPUPOJHOTO0 PABHOBECHs], OCO3HAaHHS HEOOXOAMMOCTH OepesKHOTOo
OTHOIIIEHHSI K TIPUPOJIe W CBOEMY 3/I0POBBLIO, a TakKKe MPHOOpeTeHHs OIlbITa
WCTIO/Tb30BaHUsI TIO/IyUeHHbIX 3HAHWM /i TIPUHSATUS TPaMOTHBIX pellleHud B
CUTYaI[UsIX, CBSA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 11aHe cpegHero o0OIero oOpa3oBaHUs TpeAMET « XHUMHUSI»
6a30BoOro ypoBHSI BXOAWT B COCTaB IpeIMeTHOUM 00/1acTh «EcTecTBeHHO-HayUHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCOB, OTBeAEHHBIX /IJIs1 U3yUeHUs] XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiiero o6pa3oBanusi, coctas/sieT 68 yacos: B 10 kacce — 34 yaca (1 gac
B HeZient0), B 11 knacce — 34 yaca (1 yac B Hefie/to).



COJAEP)XAHUE OBYUEHUSA
10 KJIACC
OPI'AHNYECKA{A XUMUA

TeoperuyecKue 0CHOBBI OPraHUUYeCKOHU XUMHH

[IpegMeT opraHMYeCKOM XUMUU: €€ BO3HUKHOBEHWE, Da3BUTHE U 3HAUeHUeE B
IOJlyYeHUW HOBBLIX BellleCTB U MaTepuasioB. Teopus CTpPOeHUs OpraHU4yecKux
coenuHeHui A. M. ByTnepoBa, eé ocHOBHbIe MoJi0KeHHsI. CTPYKTypHbIe (hOpMY/Ibl
OpraHuyeckux BemectB. ['omosiorus, wu3omepus. XuMuUuyeckas CBS3b B
OpraHNyYeCcKux CoeJiJMHeHUsIX — OJJMHAPHbIe U KpaTHbIe CBSA3U.

[TpencraBneHve o kKjaccuduKalyMyd OpraHuyeckux BemecTB. HomeHkaTypa
OpraHMYecKux COeJuHeHWH (cucTeMaTMyeckas) W TpUBHaIbHble Ha3BaHUS
Ba)KHEUIIMX MpeJCTaBUTe/eN K1aCCOB OPraHUUeCKUX BelleCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3Y4YeHWs] BellleCTB W HX [peBpallleHuM:
03HaKoOMJIeHHe C 0Opa3ijaMi OpraHuyeCKUX BelliecTB U MaTeprajaMU Ha MX OCHOBE,
MO/leTMpOBaHKe MOJIeKY/l OpraHWYeCKUX BellleCTB, HaO/IoieHHe U OIMucaHue
[IeMOHCTPALIMOHHBIX OIBITOB II0 IIPeBpalljeHUI0 OpraHWYecKUX BeLlecTB I[IpU
HarpeBaHUM (TJ1aB/ieHUe, 00yTIMBaHUe U TOPeHUe).

YraeBsopopoasl

AJIKaHBI: COCTaB W CTPOEHHEe, TOMOJIOTUUeCKUW psifi. MeTaH U 3TaH —
MpOCTelllIe Tpe/CTaBUTe/NM alKaHOB: (pU3MUeCKMe U XUMUYecKhe CBOMCTBa
(peakuuu 3amellleHUs] U TOPEHMs), HaxoXK[JeHue B TMpUpojle, TOIyueHue W
TIpYUMeHEeHUe.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUW psAfl. DTWIEH U MPOIUJIEH —
MpoCTeuIe TpeACTaBUTe/d aJKeHOB: (U3MUYecKue U XHMUYeCcKhe CBOWMCTBA
(peakuM TUADUPOBaHUS, TaJlOTEHUPOBAHMS, TUApaTaliHd, OKHWCJIEHUS U
TO/IMMEepU3aLuK), oJlydeHue U TIpUMeHeHue.

Ankaguensl: Oyraguen-1,3 u MeTwnOytagueH-1,3: CcTpoeHWe, BayKHEHIIIHe
XMMUUeCKre CBOMCTBa (peakuusi ronuMepu3anuu). [lomyueHne CHUHTETUYECKOTO
KayudyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUeCKUN psifi. ALleTusieH
— TMPOCTEMIINA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpoeHWe, ¢u3nueckue U
XMMUUeCKre CBOMCTBA (peakiuu TWIpUpOBaHUs, rajloreHUpOBaHUs], TU/ipaTaliu,
rOpeHust), MoJiyueHue U IpUMeHeHue.

Apensl. beH3on: cocTaB, cTpoeHue, pusdueckrue U XUMHUYeCKHe CBOMCTBA
(peakuMy TrajiOreHWpPOBaHWS ¥ HUTPOBAHUS), MOJydeHUe U npumMeHeHue. Tosyosn:
cocmas, cmpoeHue, c¢uszuueckue U  XxXumudeckue ceolicmea  (peakyuu
20/102eHUPOBAHUS U HUMPOBAHUS1), No/yUeHue u npumeHeHue. TOKCUMYHOCTb apeHOoB.
['eHeTnyecKasi CBSI3b MEXAY YIJIEBOAOPOJaMHU, TIPUHAAJ/IEXKAL[MMU K Pa3/IMUHbIM
KJlaccam.



[IpyupoJHble UCTOYHWKMU YI/IeBOJOPOAOB. [IpUpoAHBIM ra3 W MOIMyTHBIE
HedTaHble Ta3bl. HedTh U eé mpoucxoxaeHue. Criocobbl mepepaboTku HedTH:
reperoHka, KpeKWHr (TepMUuecKui, KaTaJlUuTHUYecKuil), nupoJin3. [IpofyKTbi
nepepaboTKy HeTH, UX TIPUMEHeHNe B IMPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yT'OJIb ¥ TIPOAYKTHI ero rmepepadoTKH.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeL|eCTB U MX TpeBpallleHUN:
03HaKOMJIeHHe ¢ 0bpa3sliaMu T/1acTMace, KayuyyKoB U pe3uHbl, Koyiekiuu «HedTb»
U «YT0JIb», MOJie/IMpOBaHre MOJIEKYJl YIJIeBO/IOPOJOB U rajioreHONpPOM3BO/HBIX,
TIpOBe/ieHHe MMPaKTUUeCckoi paboThl: TIo/TyueHHe ITU/IeHa U U3yUeHre ero CBOMCTB.

PacuétHble 3amaun.

BbruncsieHus 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOTO BelecTBa W/IM TMPOJYKTa peakluu IO M3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 UCXO/IHBIX BEI[eCTB WX TIPOAYKTOB PeaKIiH).

Kuciopojcoaepxaiijue opraHuuecKyue coeJuHeHus

[IpenenbHble OAHOATOMHBbIE CHOUPTHI. MeTaHOM W 3TaHOJ: CTPOEHWUe,
du3nueckue W XUMHYeCKHMe CBOWCTBa (peaklUyMd C aKTUBHBIMM MeTajl/laMH,
rajioreHoBOJOpO/laMH, TOpeHue), TIpuMeHeHWe. BoJopoiHble CBSI3U MEXAY
MOJIeKyJlaMy CITMPTOB. [elicTBUe MeTaHO/Ia U 3TaHOJ/Ia Ha OpPraHK3M ueJioBeKa.

MHoroaToMHble  CIUPThL. OTW/EHIJIMKONL W TJIMIEPUH: CTpOeHHe,
du3nueckue ¥ XUMUYECKHe CBOWCTBA (B3aWMOJEHCTBHE CO IeJ0YHBIMU
MeTa/ulaMH, KauyeCTBeHHasi peakllds Ha MHOroaTOMHble COUpTHI). [elicTBUe Ha
opraHu3sM uesioBeka. [IpyMeHeHUe TUI[ePUHA U STUIEHTJIUKOJIS.

@deHOJI: CTpOeHUWe MOJIeKY/bl, (U3Mueckie U XUMUUYECKUe CBOMCTBaA.
TokcruuHOCTh (peHosa. [IprumeHeHue deHoIa.

Anbaeruabl U KemoHbl. DopManbieruj, aleTaabJerusl: CTPOeHue,
¢du3nueckue U XMMUUeCKHe CBOMCTBA (peakiuu OKWUC/IeHWSI U BOCCTaHOBJ/IEHUS,
KaueCTBeHHbIe Peakiyi), MoJIyueHre U ipuMeHeHue.

OHOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBBIE KUC/IOThL. MypaBbHHAs U YKCYCHasT
KUCJIOTBI: CTpOeHue, (pu3ndeckre U XUMUUYeCKHe CBOWMCTBA (CBOMCTBA, 0OIIMe Ajis
KJlacca KUCJIOT, peakiys 3Tepu(PuKaLin), noayueHye v npuMmenenve. CteapuHoBasi
M OJIEMHOBAasi KMCJIOTHI KaK TIpPe/ICTaBUTe/IM BBHICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJTM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOII[ee eliCTBHE.

CnokHble 3¢GUpPbl KaK TMPOW3BOJAHbIE KApOOHOBBIX KHUCIOT. ['maposu3
CnoKHbIX 3¢bupoB. XKupbl. 'naponus xxupoB. [IppuMeHeHue xuUpoB. bronoruueckas
POJIb XKUPOB.

YrneBogpl: cocTaB, KhaccubuKalus — yriaeBosoB  (MOHO-, [AU- U
nosicaxapyibl). I'JiloKo3a — MpOCTeMIMii MOHOCaxapu/l: 0COOEHHOCTU CTPOeHUS
MOJIeKYJIbI, (hr3nUecKre U XMMHUUeCcKre CBOMCTBa (B3auMo/IeliCTBUe C TUAPOKCUIOM
meau(Il), okucieHrne aMMuauHbIM pPacTBOpoM okcHia cepebpa(l), BoccraHoBeHMe,




Opo’keHue T/IFOKO3bl), HAaX0XKAeHue B IpUpo/ie, MpUMeHeHue, O1oornyeckasi poJib.
doTtocuHTe3. pyKTO3a KakK U30Mep IJIHOKO3bI.

Kpaxman v netoo3a Kak NpupojHble nosvMepbl. CTpoeHue Kpaxmasa U
Le/to03bl.  dusMueckue U XUMHAUYECKMEe CBOMCTBA KpaxMania (TUpOJU3,
KaueCTBEHHasi peaklys C U0JI0OM).

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeL|eCTB U MX TpeBpallleHUN:
npoBefieHUe, HabOJItOJileHe U OIMcaHWe JeMOHCTPALIMOHHBIX OITBITOB: TOpeHHe
CMMPTOB, KaueCTBEHHbIe PeaKlMM OAHOATOMHBIX CIHUPTOB (OKUC/IEHWEe 3TaHojia
okcugoMm Megu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEMCTBUE TML[EPUHA C
ruapokcugom meau(1l)), anbaeruoB (OKMC/IeHHe aMMHUAYHBIM PacTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMozelcTBHe Kpaxmana C HOZAOM),
ITpOBe/IeHHe TTPaKTUUeCKOoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuéTtHele 3aauu.

Bblunc/ieHUsi 10 ypaBHEHHIO XWMWUECKOM peakiuu (Macchl, 00bEMa,
KOJIMYeCTBa MCXOJHOTO BelllecTBa WM TPOJyKTa peakluu IO M3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO U3 UCXOHBIX BeIl[eCTB WX TIPOAYKTOB PeaKI|H).

A3oTcogeprkalijye opraHuuyeckue coeJMHeHus.

AMUHOKHC/IOTHI Kak aMm(OTepHbIe OpraHhueckue coefiuHeHus. Prusnyeckue u
XMMUUeCKre CBOMCTBA aMUHOKUCJIOT (Ha MpuMepe TraulyHAa). buonorunueckoe
3HaueHWe aMUHOKUCJIOT. [lenTuapbl.

befkn Kak MpUpOJHbIE BBICOKOMOJIEKYJ/ISIDHbIE coOeluvHeHus. [lepBuuHas,
BTOpPHMYHAas W TpPeTUYHass CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBa Oe/KOB:
TW/IPOJIU3, IeHaTypal[ysi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepuMeHTa/lbHble MeTOZbl M3Y4YeHHUs BelleCTB M HX [peBpallleHuM:
HabJIr0/jeHe 1 OfMCaHue J[eMOHCTPAI[MOHHBIX OMBITOB: /ieHaTypalusi 6e/KoB Mpu
HarpeBaHWH, LIBEeTHbIE peaKliy Oe/TKOB.

BbicOKOMOJIeKy/ISIpHBbIE COeAUHEeHMS

OCHOBHBIE TIOHATUSI XMMHUH BbBICOKOMOJIEKYJ/IIPHBIX COeIUHEHUN: MOHOMep,
MoJIMMep, CTPYKTYPHOE 3BEeHO, CTelleHb MOoJMMepU3aliid, CpeAHsisi MOJIeKy/isipHast
Macca. OCHOBHble MeTOAbl CHHTEe3a BbICOKOMOJIEKYJ/ISIDHBIX COEeJUHEHUd —
MoJIMMepHr3aLysi ¥ MOJTUKOH/eH Cal[usl.

OKCrepuMeHTa/lbHble MeTOZbl W3Y4YeHUs] BeIleCTB W HX [peBpallleHuM:
03HaKoOMJIeHHe ¢ oOpa3siiaMu MPUPOHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB.

MesxxripeMeTHbIe CBSI3H.

Peanuzaiiysi MeXXrpeJMeTHbIX CBsI3€M MPU U3YUeHUU OpraHUueCcKou XMMUU B
10 ksacce oOCyIeCTB/sSIETCS 4Yepe3 HCIOb30BaHHE KakK OOIUX eCcTeCTBeHHO-
Hay4HbIX TOHSTHM, TaK W TIOHSATUM, SIBJSIOMIUXCS CUCTEMHBIMM JJIs1 OT/Ae/bHBIX
TpeIMeTOB eCTeCTBEHHO-HayYHOT0 LIUKJ/IA.



OO61e ecTecTBeHHO-HayYHbIe TIOHSTHS: SIBJIeHUe, HayuHbIN (DakT, rumoresa,
3aKOH, TeOpHs, aHa/lIu3, CHUHTe3, KiaccuuKalysi, mepuoAruuHOCTb, HabmojeH e,
M3MepeHue, SKCIIePUMEHT, MO/[e/TUPOBaHUe.

®du3vka: MaTepus, SHeprusi, Macca, aTOM, 3JIeKTPOH, MOJIeKY/a,
SHepPreTUUeCKHWil ypOBeHb, BeIeCTBO, Tel0, O00bEM, arperaTHoe COCTOSIHUE
BeIlleCTBa, (pu3nuecKre BeJTUUMHBI U eJUHULIBI UX U3MepeHVSsl.

buosnorus: kimetka, opraHu3M, 6Ouocdepa, oOMeH Bell[eCTB B OpraHuU3Me,
doTocuHTe3, OUONOTHYECKU aKTUBHbie BelllecTBa (0OenKu, YriaeBOAbl, >KUPHI,
(dbepmeHTHI).

[eorpadusi: MUHepasbl, TOPHbIE MOPOALI, TOJIe3Hble UCKOTIaeMbie, TOTIIUBO,
PeCypChl.

TexHosiOTHsl: TMINEBbIe TPOAYKTHI, OCHOBBI PALIMOHAIBHOTO TMTAHUS,
MOIOILI[1e CPe/ICTBa, JIeKapCTBeHHbIe U KOCMeTHUeCKre TMperiapaThl, MaTepuasbl 13
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJTACC
OBIIIASI N HEOPTAHNYECKAS XUMUSA

TeopernyecKue 0CHOBbI XUMUH

XUMUYeCKUU 3nemMeHT. ATom. fAapo aroma, H30TOMBIL. JJIEKTPOHHAas
o0oji0uKa. JHepreTUUecKHue ypOBHHU, MOAYPOBHU. ATOMHbIe opbutam, s-, p-, d-
y/ieMeHThl. OCOOEHHOCTH pacripefiesieHusi 371eKTPOHOB T0 OpOuTaissM B aTomax
3JIeMEHTOB TePBbIX UEThIPEX MEePUO0B. DJIeKTPOHHAsE KOH(PUrypaLusi aTOMOB.

[Teproanueckuii 3akoH u [leproauyeckast cicteMa XMUMUUeCKUX 3/1eMeHTOB /1.
N. MeHgeneeBa. CBsi3b MepUOJAYECKOr0 3akoHa W Ilepuoanueckor CUCTeMBbI
xuMuueckux snemeHToB [I. VI. MeHzeneeBa C COBpeMeHHOW TeOpUeU CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUs1 CBOMCTB XHWMHWYECKHUX 3JIEMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIeCTB IO TPyMIaM U TepHo/aM.
3HaueHue MepruoUYeCcKOro 3aKOHa B pasBUTUU HaYKHU.

CrpoeHne BeljecTBa. XuUMUYeCKass CBs3b. Buabl XWMHUECKOW CBS3M
(KoBasieHTHasi HeroJisipHasi U TOJsIpDHAsi, MOHHasl, MeTajinyeckas). MexaHU3Mbl
oOpa3oBaHMsI KOBA/JIEHTHOH XUMWUeCKOW CBsS3M (OOMEHHBIM U IOHOPHO-
aKLenTopHbiM). BogopogHas cBsi3b. BaneHTHOCTb. 3D€KTPOOTPULIATETBHOCTD.
CrernieHb OKUC/IeHYs. VIOHBbI: KATUOHBI U aHUOHBI.

BemjectBa  MOJIEKYJISIPHOTO U HEMOJIEKY/ISIDHOTO — CTpOeHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BelljecTBa. UMbl KPUCTA/UIMUECKUX PelléTOK. 3aBUCMMOCTb
CBOKMCTBA BeILL[eCTB OT TUIA KPUCTA/UTMYECKON PEIETKH.

[ToHAaTHe O [ucriepcHbIX cucTteMax. VICTUHHBIE U KOJUIOWJHBIE PAaCTBOPHI.
MaccoBas 707151 BeljecTBa B pacTBope.



Knaccuduvkanms HeopraHUYeCcKux coeIUHeHU. HomeHKknaTypa
HeOpraHuvecKWx BellecTB. ['eHeTMyeckass CBS3b HEOPraHUYECKUX BeLecTB,
TIpUHAJ/IeXKaMX K Pa3/IMYHbIM KJ/lacCam.

Xumuueckass — peakius.  Kraccudukaiys — XMMAYeCKUX — peakluid B
HEOPraHWYeCcKOM M OpraHhueCcKOM XWMWUM. 3aKOH COXPaHEeHHsi MacChl BeIleCTB,
3aKOH COXPaHeHUs U TIpeBpalleHrs SHePryy MPpyU XMMHAUYeCKUX peakLysX.

CKOpOCTb peaklyiy, eé 3aBUCMMOCTb OT pa3uuHbIX (pakTopoB. OOpaTUMbie
peakiuu. XuUMHUYECKOe paBHOBecue. @aKTOpbl, BAUSIOIIME HA COCTOSTHHE
xyuMuyeckoro pasHoBecusd. I1puarur Jle [lartesnbe.

OnekTponmTryeckas auccorranys. CuibHbIe U cjiabble 31eKTposiThl. Cpesa
BOJIHBIX PACTBOPOB BeILECTB: KUCJIasi, HeMTpaJibHas, Le/0YHasl.

OKuCUTeTbHO-BOCCTaHOBUTEJIbHbBIE PeaKLUU.

OKCrepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BellleCTB U WX [peBpallleHuM:
nemoHcTpanyst Tabmmi «[leproguyeckasl cUcTeMa XUMHAYECKUX 3emeHToB /1. U.
MeHiesieeBa», H3ydeHHe MoZesieli KPUCTA//IMUeCKUX PeIIETOK, HabmoieHrde U
OTMCaHue JIeMOHCTPALIMOHHBIX U J1JaDOPAaTOPHBIX OMBITOB (pa3/iokeHe TIepOKCHa
BOZ0OPO/ia B MPUCYTCTBUM KaTaau3aTopa, Orpe/ie/ieHre Cpe/ibl PACTBOPOB BEIeCTB
C TIOMOIIIbIO YHUBEPCATbHOT0 MHAWKATOPa, PeakIiMi HOHHOTO 0OMeHa), TPoBe/[eHHe
MIpaKTHUeCKOH paboThl «BusiHYe pa3MMuHbIX (DaKTOPOB Ha CKOPOCTb XMMHUECKOMH
peakum».

PacuéTtHble 3agauu.

Pacuétbl 1O ypaBHEHMSIM XUMHUECKUX peaklud, B TOM UHCJIe
TePMOXHMMHUUYECKHUE PAaCUYEThI, PACYETHI C UCIIOIb30BaHUEM TTOHATHUSI «MacCoBas J0JIst
BellleCTBa».

Heoprannueckass Xumus

Hemetamnbl. ITlonoxenve Hemeta/usioB B Ilepuoauyeckor —cucreme
XUMHUeCKUX 37emMeHTOB []. V. MeHzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBOWCTBA HeMeTas/uioB. AJUIOTPOMNUST HeMeTa//IOB (Ha TIpuMepe
KUCJIOPOJa, cephl, pocdopa u yrieposa).

XUMHUeCKre CBOMCTBA BaKHEMIIMX HeMeTa//IOB (TajloreHOB, Cepbl, a30Ta,
docchopa, yriepoja U KpeMHMs)) U MX  coeAMHeHUW  (OKCH[OB,
KUCIOPOACO/Iep KalliuX KUCJI0T, BOAOPOAHBIX COeUHEHHUN).

[IpuMeHeHVe Ba)KHEHIIIMX HEMETA/IJIOB U UX COeIMHEHUM.

MeTtannel. Ilonoxenve metaioB B [leproguueckor CUCTeMe XUMUYECKUX
ynemeHToB [I. 1. MenHpeneeBa. OCOOEHHOCTH CTPOEHMS 37IeKTPOHHBIX 0060/104eK
aToMoB MeTa/uioB. Ob1ue ¢usnueckue cBoicTBa mMetasuyioB. CrijlaBbl MeTaslIOB.
ONeKTPOXUMHUYECKUN Psif| HaNPSPKEHU MeTaslIoB.

XUMHUYeCKre CBOMCTBA Ba)KHEHWIIIMX MeTa//IOB (HaTpUM, Ka/di, KaJbLIui,
MarHuu, aJtOMHAHUM, [IUHK, XPOM, >Keje30, MeZib) U UX COeJUHEeHUH.



OO6mme criocoObl MoMyyeHUs: MeTasioB. [IprMeHeHHe MeTa/lJIoB B OBITY U
TeXHUKE.

OKCrepyMeHTa/lbHble MeTO/bl W3yUeHUs] BeleCTB U MX TpeBpallleHUM:
H3yueHre KOJUIeKIUHM «MeTauibl U CIUIaBbl», 00pa3l[OB HEMETAsIOB, pellleHre
9KCTIepUMEeHTabHBIX 3afiau, Hab/iioJieHre W OIMCaHWe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OMBITOB (B3aUMOZEMCTBUE TUIPOKCHUA aJlOMUHUSI C pPacTBOpaMU
KUCJIOT U 11e/iouel, KaueCTBeHHbIE PeaKI[MM Ha KaTUOHbI MeTaslJIOB).

PacuétHble 3amaun.

PacuéTbl Macchl Bell[eCTBa WM 0O0BbEMa ra3oB 10 W3BECTHOMY KOJIAYECTBY
BellleCcTBa, Macce Wid 00BEMY OFHOTO W3 yUYaCTBYIOIIMX B PEaKI[UH BEIeCTB,
pacuéThl Macchl (06bEMa, KOJIMUeCTBa BelllecTBa) MPOAYKTOB peaKLiy, ec/ii OfHO
13 BellleCTB UMeeT MPHUMEeCH.

XuUMUS U )XKU3Hb

Pob xumuM B obecrieueHUH SKOJIOTMUECKOM, SHEePreTHYecKod U THITeBOM
6e301acHOCTH, PA3BUTHUM MeWLMHBLL. [IOHSTHE O Hay4yHBIX MeTOZAAaX IO3HAHUS
Bell[eCTB U XMMUYECKUX peaKiuil.

[MpencraBnenuss 06 OOIMX HAay4HbIX TIPUHLMIIAX — ITPOMBIILIEHHOTO
TOTyUYeHUs] BayKHEUIIINX BeIlleCTB.

YenoBeK B MHpe BelIeCTB W MaTepuasoB: Ba)KHEWIIWe CTPOUTE/bHbIE
Marepuasbl, KOHCTPYKLIMOHHbIE MaTepuasbl, KpacKl, CTeK/I0, KepaMHKa,
MaTrepuasbl [/isl 371eKTPOHUKH, HaHOMaTepUasibl, OpraHu4yeckve WU MUHepa/ibHble
yI00peHwusl.

XvMUsI U 3[I0POBbe Ue/IOBeKa: MpaBW/a WCMOJb30BaHUS JI€KapCTBEHHBIX
TIperiapaToB, TipaBH/ia 6€301MacHOr0 UCITO/Ib30BAHMUS TTPerapaToB OLITOBOM XUMUH B
TOBCEeJHEBHOM KH3HHU.

MexnpegMeTHbIe CBSA3U.

Peanu3ariusi  MeXXIIPeIMETHBIX  CBsi3eli TMpU  W3yueHWW OOIel u
HeopraHu4eckor xMMuM B 11 K/jiacce OCyI[eCTB/SIETCSI uepe3 UCIO/b30BaHUe KaK
OOIMX eCTeCTBeHHO-HAyUHBbIX TIOHATHM, TaK W TIOHITUM, SIB/ISTFOIIUXCS
CUCTEMHBIMHU /151 OT/Ie/IbHBIX MPeAMETOB eCTeCTBEHHO-HAayYHOr0 LIUK/Ia.

OOb1iye ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIA (DAKT, TUIIOTe3a, 3aKOH,
TEOpHsl, aHa/lu3, CHUHTe3, KlacCUbUKalys, TepUoAUYHOCTb, HabJozeHue,
9KCIIePUMEHT, MOZIeITUPOBaHUe, U3MepeHUe, sIB/IeHUe.

du3uKa: MaTepusi, SHEPrUsi, Macca, aToM, 3JIeKTPOH, POTOH, HEMTPOH, UOH,
M30TOIl, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbB, BELeCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHHME BeIleCTBa, (hU3nUecKre BeJTMUWHBI U eJUHHUIIbI UX
M3MepeHus, CKOPOCTb.

buosnorus: KneTka, oOpraHu3M, 3KOocucTeMa, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.



['eorpadusi: MUHepasibl, TOPHbIE MOPO/bI, T0JIe3HbIE UCKOTaeMble, TOTLIMBO,
pecypchl.

TexHo0rMs: XUMHUUeCKasi MPOMBILLIEHHOCTb, METasulyprusi, MPOU3BO/JCTBO
CTPOUTE/IbHBIX MAaTepUasioB, CeIbCKOXO35IMCTBEHHOE TIPOU3BO/CTBO, THILIEeBast
TIPOMBIIIJIEHHOCTb,  (papMalleBTMUecKasi  MPOMBIILJIEHHOCTb,  MPOW3BO/ICTBO
KOCMeTUUYEeCKUX TMpernapaToB, TMPOM3BOJACTBO KOHCTPYKLIMOHHBIX MaTepHuasoB,
3JIeKTPOHHAs TPOMBILIEHHOCTb, HAHOTEXHO/IOTHU.



IIJIAHVPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATBI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/bTaTaM OCBOEHUS
o0OyuarolMMHUCS TIpOrpaMM  cpefiHero o01miero o6Opa3oBaHus (JTMUHOCTHBIM,
MeTaripeIMETHbIM M TMpeAMeTHbIM). HayuHo-MeTo[HMueCcKOM OCHOBOW /ISt
pa3pabOTKU TJIaHMPYeMbIX pe3y/IbTaTOB OCBOEHHs MPOrpaMM CpegHero o0Iiero
oOpa3oBaHus SIBJISIETCS CUCTEMHO-/IeSITe/IbHOCTHBIN TOAXO[.

B COOTBeTCTBUM C CUCTEMHO-ZESTe/bHOCTHBIM TOAXOZOM B CTPYKType
JUYHOCTHBIX pe3y/bTaTOB OCBOEHUs TpefMeTa «XHMHs» Ha yYPOBHe CpeJHero
ob11iero ob6pa3oBaHus Bbl/le/IeHbI CIeAYIOIIe COCTaBISIOITe:

OCO3HaHHWe OO0yUYarIUMHCSI POCCHNMCKOW T'PaXKJAaHCKOW HAEHTUYHOCTA —
rOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/ie/IeHUI0;

Ha/Inyrie MOTUBAIUK K 00yueHuo;

1je/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX yOeXAeHW JTMUHOCTA Ha OCHOBe
K/TFOUeBBIX [IeHHOCTeH Y NCTOPUUECKHUX TPAAULIMK 0a30BOi HayKH XUMHUU;

TOTOBHOCTb U CIMOCOOHOCTH OOYyUarol[uXCsi PYKOBO/CTBOBAaTbCSI B CBOeM
AesITe/IbHOCTU  LJeHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, TPUCYLIUMU L[e/I0OCTHOM
cucTeMe XMMHUeCKoro obpa3oBaHusi;

Ha/iMure MpaBOCO3HAHUS SKOJIOTMUUeCKOM KYJIbTYPhl U CTIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTH >KU3HEHHbIE MJIaHbI.

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHUs TpeAMeTa «XUMHUs» JAOCTUTalOTCs B
eIVHCTBe Yy4yeOHOW W BOCTIMTATEe/JILHOW [IeSITEIbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMH, COLIMOKYbTYPHBIMH, YXOBHO-HPAaBCTBEHHBIMU 11€HHOCTSIMU
W WjJeajaMd POCCUMCKOTO TPaXkKJAAHCKOro OOIIecTBa, MPUHATHIMM B 0OIIjecTBe
HOpMaMH Y  TpaBWJaMHM  TIOBeJleHUs,  CIOCOOCTBYIOIMMH  IIpolieccam
CaMOIO3HaHUs, CAMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJIEHUS] JIMUHOCTU
00yJaroImuxcsl.

JInuHOCTHBIE pe3y/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHs» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITa T103HABATE/NbHOM M TNPAKTUUYECKON [AesiTeJIbHOCTH
00yuaroluXcs 10 pear3aliy TIPUHSTHIX B 00II[eCTBe 1IeHHOCTel, B TOM YKCJie B
YacTu:

1) rpakAaHCKOro BOCIUTAHUA:

0CO3HaHUsI 00YYaOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00513aHHOCTeH,
yBa)KeHHUsI K 3aKOHY M [PaBOMOPSAKY;

Mpe/iCTaB/eHdsT O COLIMAJbHBIX HOPMax M TMpaBWiaX MeXKIMUHOCTHBIX
OTHOILIEHHH B KOJIJIEKTHBE;



rOTOBHOCTH K COBMECTHOM TBOPUECKOM JiesiTe/IbHOCTU MPU CO3AaHUU YueOHBIX
TIPOEKTOB, pellieHHnH yueOHbIX U TT03HaBaTe/IbHBIX 3a/iau, BHITIOJTHEHUN XUMUUeCKUX
9KCTIePUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh YW TIPUHUMATb MOTHBBI, HaMePeHUs], JIOTUKy U
apryMeHThI IPYTUX TIPYU aHa/In3e pa3/IMIHbIX BUJIOB YueOHOM /esTeTbHOCTH;

2) IaTPHOTHUYECKOT0 BOCIIMTAHUA:

L[EHHOCTHOTO OTHOILIeHUSI K WCTOPUYECKOMY U HayyHOMY Hac/e[uio
OTeueCTBeHHOM XHMMUU;

yBa)KeHUsI K TIPOIlecCy TBOpUecTBa B 00/laCTM TEOPHUM W TMPAKTUUECKOTO
NIPUMeHeHHsI XMMHH, OCO3HAHUs TOTO, UTO AOCTHD>KEHUsS HAyKU eCTh pe3y/bTaT
IATeNbHBIX ~ Hab/mo/eHnl, KpPOMOT/IMBBIX  SKCIIepUMEHTA/NbHBIX  TIOMCKOB,
TOCTOSTHHOTO TPYZA YUEHBIX U TTPAKTUKOB,

WHTepeca 1 I03HaBaTeIbHbIX MOTUBOB B TTOJTyUeHHH U ITOC/Ie[yIOIIeM aHa/T13e
HWHGbOpPMAIUH O TIePe/[OBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUMY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOT0 TTIOBe/IeHNSI;

CrIoCOOHOCTH OLIeHWBAThb CUTYAl[UH, CBSI3aHHbIE C XUMUYECKUMU SIBIEHUSIMH,
¥ TIPUHMMATh OCO3HAHHBIE peIlleHHs], OPUEHTHUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OILleHWBaTh CBOE TIOBe/leHHe U TIOCTYNKH CBOMX TOBapuileid C
MO3UIMM HPaBCTBEHHBIX M TPABOBbIX HOPM M OCO3HaHWeE IIOCTe[CTBUN ITHUX
TOCTYTIKOB,;

4) bopmMupoBaHusA Ky/JIbTYPHI 310POBbA:

MOHWMaHWsA I[eHHOCTel 370poBoro U 0Oe3omacHoro obpasa >KW3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBeHHOMY (hM3UUeCKOMy M
TICUXUYECKOMY 3/I0POBBIO;

coOsrofieHUsT TipaBU/ Oe30racHOro oOpalleHusi C BellecTBaMu B OBITY,
TIOBCEeTHEBHOM >KU3HU U B TPYZ0BOM /leATeTbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIPaBWI WHAWBUAYAJbHOTO W  KOJIIEKTUBHOTO
6e3011acHOTO MOBeIeHUs B CUTYALUsIX, YIPOKAIOIINX 3/J0POBBIO U >KU3HHU JIFO/el;

OCO3HAHUS TIOC/Ie/ICTBUNM W HENpUSATHS BPeJHBIX TPUBbIUEK (yroTpebsieHus
aJIKOT0J151, HADKOTHUKOB, KYPEHHUS);

5) TPyAOBOr0 BOCITUTAHMSA:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCC/efoBaTeTbCKOM
nesiTeIbHOCTH,  OOII[eCTBEHHO — TI0/Ie3HOM, TBOPUECKOW W JOPYTUX BHZAX
NesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHe B peIleHWH TNPaKTUUeCKUX 3ajad
CoLIMabHOM HampaB/IeHHOCTH (B paMKaX CBOEro KJiacca, IIKOJIbl);



MHTepeca K MPaKTUYeCKOMY U3yUeHHI0 Mpo¢deCcCUil pa3iuuyHOro poza, B TOM
yuC/ie Ha OCHOBE MPUMeHeHUs PeJMeTHbIX 3HaHUM M0 XUMUWY;

yBa)KeHUSI K TPYY, JIFOASM TPy/a U pe3ybTaTaM TPYAOBOH JesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHUAYa/JIbHOM TpPaeKTOPUU
obpa3zoBanHus, Oyaymiedi mpodeccryd ¥ peanu3alldd COOCTBEHHBIX >KHW3HEHHBIX
TJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTel K XUMUM, UHTePeCcOB U
noTpeGHOCTeM 0OITeCTBa;

6) 3K0/10ru4eCcKoro BOCIIUTaHUSA:

5KOJIOTMUECKHU 1]e/1eC000pa3HOro OTHOILIEeHUsT K TIPUpOJie, KaK WCTOYHUKY
CyLL[eCTBOBaHMUS XU3HU Ha 3eMJie;

MOHUMaHHWs T/I00a7TbHOTO XapakTepa S5KOJOTMYeCKUX TMpobsieM, BIIMSHUS
5KOHOMMUECKUX MPOLIECCOB Ha COCTOSTHUE MPUPOIHOM M COLIMAILHOM Cpe[ibl;

OCO3HaHUS HeOOXOAWMOCTH WCITIOb30BaHUS JOCTIDKEHUM XUMHU /ISt
pellleHrs BOIPOCOB pallMOHAIbHOTO MPHUPO/IOMNOJIb30BaHUS;

AKTMBHOTO HEMNpUSTHS JEeMCTBUM, TIPUHOCSIIMX Bpell  OKpY’Karolleu
TIPUPOTHOM Cpefie, YMeHUsI MPOTHO3MPOBaTh HeOJ/arornpusiTHbie 3KO0J/IOTHYeCcKHe
MOC/Ie[ICTBUS MPeANPUHUMAaEMbIX JeMCTBUIM U NIPeIOTBPalliaTh UX;

Ha/IM4Us Pa3BUTOTO KOJIOTMUYECKOTO MbIIIIEHUS], 9KOJIOTMUeCKOM KY/IbTYpHI,
omnbITa JlesATeTIbHOCTH 9K0JIOTUYeCKOU HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B MO3HaBaTe/IbHOW, KOMMYHUKATUBHOW W COLMATbHOU
MpAaKTUKe, CIOCOOHOCTH W YMeHHsI AaKTHUBHO TIPOTHUBOCTOSITh WJ€0JIOTHUH
xemoobuuy;

7) e HHOCTH Hay4YHOT0 TO3HAHUA:

Cc()OPMUPOBAaHHOCTH MHUPOBO33DEHUS], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU 1 00I11[eCTBeHHOM TIPAKTUKWY;

MOHUMaHUsl ClelU(PUKA XMMUU KakK HayKd, OCO3HaHUsi eé po/d B
(OpMHUpOBaHMK PaLMOHABHOTO HAay4YHOI'O MBILLJIEHUS, CO3[JaHAW LeJI0CTHOTO
npe/icTaB/ieHuss 00 OKpYyKarollleM MHpe Kak O eIMHCTBe TIPUPOAbI U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM U pellleHuH TIpo0sieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECHUS;

yOeXXIEHHOCTH B 0CO0OM 3HAUMMOCTM XWMWM JIJII  COBPEMEHHOM
LIMBU/IU3ALIUU: B €€ TYMaHUCTUUECKOM HallpaB/IeHHOCTH U BaXKHOM POJIU B CO3/1aHUU
HOBOM 0a3bl MaTepuasbHOM Ky/bTYPhl, pelIeHNH T100asbHBIX TpobeM
YCTOMUYMBOIO PAa3BUTUS Ue/IOBeUeCTBa — CbIPbEBOM, SHEPreTUYeCKOHW, MUILIEBOM U
9KOJIOTMUeCKOW 0e30MacHOCTH, B pa3BUTUU MeJULMHbI, 00ecriedeHHWU YCIOBUMN
YCITEITHOTO TPYZA U SKOJIOTHYeCKH KOMGMOPTHOM KU3HU Ka)KIOTO ujieHa 0011ecTBa;

eCTeCTBeHHO-HayYHOM TpPaMOTHOCTU: TIOHUMAaHUSI CYIIHOCTU MeTO/I0B
TO3HaHUS, UCTI0/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh
ToJ/iyuyaeMble 3HaHUs [Jis aHaiu3a U 00BsICHEeHUS sIBJIEHUH OKPY»Kalolllero Mupa 1



MIPOMCXO/AIINX B HEM U3MEHeHUH, yMeHUs [ieJlaTh 000CHOBaHHbIE 3aK/TFOUeHUS Ha
OCHOBe Hay4HbIX (DAaKTOB Y UMEIOIIUXCS JAHHBIX C LIeJTbI0 TTO/TyUeHHsI I0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CAMOCTOSITE/TbHO HCII0/Ib30BaTh XUMHUECKHe 3HaHWS s
peliieHusI Ipob/ieM B peasbHBIX KU3HEHHBIX CUTYalUsX;

WHTepeca K M03HAHUIO U UCC/Ie/[0BaTeTbCKON IeATeTbHOCTY;

TOTOBHOCTH U  CIOCOOHOCTM K  HETpPepbIBHOMY  00pa3oBaHHIO M
camMo00Opa3oBaHuiO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUA 110 XWUMWUU B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMUY;

MHTepeca K 0COOeHHOCTSIM Tpy/Ja B Pa3/iMuHbIX chepax mpodeccruoHaIbHON
NesITeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATbBI

MertaripejMeTHbIe pe3y/IbTaThl OCBOEHHS yueOHOTo rpeaMeTa «XUMHsS» Ha
ypOBHe cpefiHero obiiiero o6pa3oBaHUs BKIHOYAIOT:

3HauMMble i1 (OPMHPOBAaHMS  MHPOBO33DEHHSI  OOyYaroIuxcs
MEXIUCIATIIMHAPHBIE (MeXXITpeJMeTHbIe) 00IjeHayuHble TIOHATHS, OTpakarolirie
I[e/IOCTHOCTb HAayuyHOM KapTUHBI MHUpa M CHeruduKy MeTOJOB IO3HAHWA,
WCTIO/b3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPrHs, sBJIeHHE,
TIPOL[eCC, CUCTeMa, HayuHbIA (DAKT, MPUHI[UI, TUTIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopwus, UCC/iefloBaHue, HabJroieHre, u3MepeHue, SKCIIePUMEHT U pyTHe);

yHUBepcabHble yueOHbIe JelcTBUs (TT03HABaTe/bHbIE, KOMMYHUKATHBHEIE,

peryasiTUBHBIE), obecrieunBaroIyie dbopmupoBaHue (hyHKLIMOHAJIbHOM
I'PaMOTHOCTH U COLIMA/TbHOW KOMITeTEHI[UM 00yYaroIuxcs;
CIIOCOOHOCTh 00yYaroImuxcst WCII0/Tb30BaTh OCBOEHHbIEe

MEXXIUCIATIIMHApHBbIe, MUPOBO33peHUECKHe 3HaHUS M YHHBepCa/bHble yueOHbIe
JIeUCTBUS B ITO3HABATe/IbHOU U COL[MA/IbHOM TIPaKTHKe.

MertanipegMeTHbIe pe3y/bTaThl OTPaXKalOT OBJaJeHUe YHUBepCaIbHbIMU
y4eOHbIMH  TIO3HABaTe/bHLIMH, KOMMYHUKAaTHBHBIMH W  PeTy/ISTUBHBIMU
JIeICTBUSIMU.

OBnagenue YHHBepCa/IbHbIMHA y4eO0HbIMH Mo3HaBaTe/IbHbIMH
e CTBUSIMM:

1) 0a3oBbI€e JIOTHYECKHE I CTBUS:

CaMOCTOSITe/ILHO  (DOpPMY/IMPOBaTh W aKTyaJM3HWpoBaTh  Mpobjemy,
BCeCTOPOHHE eé pacCMaTpuBaTh;

onpefie/iATh LleJid JesiTe/TbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUM UX
JNOCTW)KEHHS], COOTHOCUTD Pe3y/IbTaThl AesITe/IbHOCTHU C TTIOCTaB/IeHHBIMU LIeJISIMU;

WCIM0JIb30BaTh TIPM OCBOEHWH 3HAHUM MNPUEMBI JIOTMYECKOTO MBIILIJIEHUST —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHSTUM U yCTaHAB/IMBATh WX B3aUMOCBS3b,



MCII0/Ib30BaTh COOTBETCTBYIOL[ME TIOHATUS A1 00BbsSICHEeHUs OT/e/IbHbIX (PaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHWS W KDUTEPUM [/ KIaCCU(PUKAI[MM BeIlecTB U
XUMUYECKHX peakLiy;

yCTaHaBIUBaTh TMPUUMHHO-C/Ie/ICTBEHHbIe CBSI3U MeXAY U3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKWe pacCykAeHusi (MHIYKTHMBHbIe, JeAyKTUBHbIE, TIO
aHas/IOTuM), BbISB/SATh 3aKOHOMEPHOCTA W TIPOTHMBOPEYMsS] B pacCMaTpHBaeMbIX
sIBJIEHUsIX, (HOPMY/TMPOBATh BHIBO/IbI U 3aK/IFOUEHHUSI;

TIPUMEHSITh B TpOIiecce MO3HaHUsl, UCT0/Ib3yeMble B XUMUU CUMBOJINUECKUE
(3HaKOBBIE) MO/IeNH, TIpeoOpa30BbIBaTh MO/le/TbHbIe TIPe/[CTaBAeHUs] — XUMUUeCKU
3HaK (CMMBOJI) 37IeMeHTa, XuMHUueckast (popMysia, ypaBHEHHEe XUMHUUYeCKOU peaki[uu
— TIpU pellleHrny yueOHBIX TO3HABaTe/NbHBIX M TPAKTUUECKUX 3a7iau, TTPUMEHSThb
Ha3BaHHbIe MO/ie/TbHbIe Tpe/iCTaBAeHUs [Jisl BbISIBJIEHUs] XapaKTepHBIX MPHU3HAKOB
M3y4yaeMbIX BellleCTB U XMMUYEeCKHX peakiuil.

2) 6a3oBbIe HCC/Ie0BaTe/IbCKUE IeHCTBUA:

B/JaZileTh OCHOBaMH METO/IOB HAYYHOTO MO3HAHWSI BEIeCTB U XUMHYEeCKUX
peakLuy;

dbopMynupoBaTh 11714 1 3a/laud UCCe/IoBaHUs, UCTI0/Ib30BaTh IMOCTaB/IeHHbIE
M CaMOCTOSITeJIbHO C(OpPMyJ/IMpOBaHHbIE BOIMPOCHl B KauyecTBe WHCTPYMEHTa
MO3HAaHWS U OCHOBBI Ji1 (DOPMUPOBAaHUSI TUMOTE3bl 0 MPOBEPKe MPaBUIbHOCTH
BbICKA3bIBa€MbIX CY>K/l€HU;

B/aZieTh HaBbIKaMW CAMOCTOSITeJTbHOTO TIJIaHUPOBaHUSI U TIPOBeJIeHUsI
yUeHUUYEeCKHUX SKCIIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHUs Hab/roJaTh 3a XOZ0M
rpoliecca, CaMOCTOSITeJIbHO TIPOTHO3MPOBaTh €ro pe3ysbTar, (OpMYJIMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/IeI0BaHUS,
COCTaBJ/ISITh 000CHOBAHHBIM OTUET O TIPOJie/laHHOM paboTe;

NproOpeTaTh OIBIT yUeHWYECKOW HWCCIeI0OBaTeNIbCKOM W MPOEKTHOU
AesiTeIbHOCTH, TIPOSIBJISAITH CTIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
TOMCKY METO/IOB pellieHus MPaKTUUeCKUX 3aZiay, MPUMeHeHUI0 Pa3/IMUHbIX METO/I0B
MO3HaHUSI.

3) pabora c uadopmanueii:

OpHEHTHPOBAaTbCS B PA3/IMUHbIX HCTOUHMKAX WHMOpMauu (HayuyHO-
TIOMy/IsIpHAasl JIMTepaTypa XWUMHUECKOTO COJ/iep>KaHus, CIIpaBOUHbIe Mocobus,
pecypchl VIHTepHeTa), aHaIM3UpOBaTh MH(OPMALMIO pa3/iMuHbIX BUOB U (opM
TIpe/iCTaB/IeHus, KPUTHUUECKU OlleHUBaTh eé JIOCTOBEPHOCTh U
HEeTIPOTUBOPEUNBOCTh;



(hopMyIMpoBaTh 3anpoChl U MPUMEHSITh Pa3/IMuUHble MEeTOAbI TIPU MOUCKE U
orbope wuHbOpMalMM, HeoOXOoAUMON [T BBITIOHEHWs y4ueOHBIX 3ajau
OIpeie/IeHHOT0 TUIIa;

nprobpeTaTh OMBIT HCIOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM U Pa3/IMUHBIX TOMCKOBBLIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHUMajbHyl0  ¢GOpMy  TpeZCTaB/ieHus
nHbopMaIuu (cxeMbl, rpadyKH, JUarpaMMbl, TaO/IULIbI, PUCYHKU U IPYTHE);

MCTIO/Tb30BaTh HayUHbBIN SI3bIK B KaueCTBe Cpe/iCTBa IPU paboTe C XUMUUeCKOM
vHbopMalLeli: TIPUMEHSITb MeXIIpeJMeTHble ((pu3nyeckue U MaTemMaTUuecKue)
3HaKW ¥ CUMBOJIBI, (hOpMYJibl, abOpeBUaTypbl, HOMEHK/IaTYpy;

WCTIOJ/Ib30BaTh W Tpeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZiCTBa
HarJsiIHOCTH.

OBnajeHyue yHUBepCa/JIbHBIMA KOMMYHUKAaTUBHBIMHU JeHICTBUAMM:

3aflaBaTh BOIMPOCHI TI0 CYIIIeCTBY 00CY»KJaeMoli TeMbl B X0/l [haiora u/uim
JUCKYCCHHW, BbICKa3biBaTb  uAeHd, (GOPMYIMpOBaTb CBOM  MpeAJIOKeHUst
OTHOCHUTE/TbHO BBITIO/THEHUSI MIPe/I/I0’KeHHOM 3a/jauy;

BBICTYAaTh C Mpe3eHTal[Mel pe3y/bTaTOB I0O3HABaTeIbHOW [AesiTebHOCTH,
TMOJIyUeHHBIX CAMOCTOSITE/IbHO UJIM COBMECTHO CO CBEDCTHHUKAMU TPU BBITIOJIHEHUN
XUMUAYECKOTO KCIIePUMEeHTa, TIPaKTHUecKol paboThl 10 MCC/IeJ0BaHUIO CBOMCTB
M3ydaeMbIX Bell[eCTB, peanu3aluu yueOHOTo TpoekTa U (OpMy/IMpOBaTh BbIBOAbI
M0 pe3yJ/ibTaTaM ITIPOBEAEHHBIX WCC/Ae[JOBAHUM TyTEM COIJIaCOBaHHUsI MO3MULUN B
xofie 06cyxaeHrs 1 oOMeHa MHEHUsIMHU.

OBnajeHyue yHUBePCA/ILHBIMHU PeryaisiTHBHbIMH /IeUCTBUSIMU:

CaMOCTOSITe/IbHO TUIAHMPOBAaTb U OCYLECTB/STh CBOH T103HABaTE/bHYHO
JesiTe/TbHOCTh, OIpefie/isia e€ Leaud M 3ajauyd, KOHTPOJMPOBaTb U TI0 Mepe
He0OXOIMMOCTH KOPPeKTHPOBaTh TIpejjlaraeMblii aJrOpPUTM JIeMCTBHA  TIpH
BBITOJIHEHUM yueOHbIX U WCCAelOBaTe/IbCKUX 3ajau, BbIOMpaTh Haubosee
3¢ dexTrBHbIN CrOCO6 WX pellleHUs C yUuETOM TIOJyYeHHWs] HOBBIX 3HAaHUUA O
Bell[eCTBaX U XUMUUECKUX peaKkLUsX;

OCYILeCTB/ISITh CAMOKOHTPOJIb CBOEH ZIesiTe/IbHOCTA Ha OCHOBE caMOaHa/n3a u
CaMOOLIEHKH.

INMPEAMETHBIE PE3YJ/IBTATDBI
10 KJ/TIACC
[IpegMeTHble pe3y/bTaThl OCBOeHMsI Kypca «OpraHhueckass XAMUSI»
OTpaXkaroT:
c(hOpMHPOBAaHHOCTb ~ TIPe/ICTaB/eHWMA O XUMHUUECKOM  COCTaBJISItOLLer
eCTeCTBeHHO-HayUHOW KapTHUHbI MUPa, POJIA XUMHWH B ITO3HAHUU SIBJIEHUM TIPHUPO/IbI,
B (OPMUDOBAaHWU MBIIUIEHUS] U KY/JAbTYpPbl JIMUHOCTH, €€ (QYHKI[MOHATbHOU



rpPaMOTHOCTH, HeOOXOAUMOM /1S pellieHUsT PaKTUUeCKUX 3afiau U 9KOJIOTHYEeCKU
000CHOBAaHHOTO OTHOLIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJHOM Cpe/ie;

BJaZleHUe  CUCTEMOW  XUMWYECKWX  3HaHWW, KOTOpas  BKJ/IKOYAeT:
OCHOBOMOJIAraroIue TOHATUS (XMMUUECKWH 3JIEMEHT, aTOM, 3JIEKTPOHHasi
00oJ/10uKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IeEKTPOOTPULIATe/IbHOCTh, XUMUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysia (pa3BépHyTas W COKpallléHHas), MOJib, MOJISIpHasi
Macca, MOJISIPHBINM 00BEM, YT/IepOIHbIN cKeneT, GyHKI[MOHaIbHAs TPYIIa, paguKall,
M30MepUsi, U30MepPbl, TOMOJIOTUYECKUU Psif], TOMOJIOTH, YT/1€BOJOPO/bI, KUC/IOPOA U
a3oTcofepXKalllie COeJVHEeHHs, MOHOMEp, TOJuUMep, CTPYKTYpPHOe 3BEeHO,
BBICOKOMOJIEKYJ/ISIPDHbIE COEJIMHEHWsI); TEeOPUM U 3aKOHbI (Teopusi CTPOEHHs
opraHuueckux BeijecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHMs MacChl BellleCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUIN $3bIK XMMHW; MHPOBO33DEHUECKHEe 3HaHUS,
JeXkale B OCHOBE TMOHUMAaHWS MNPUYUHHOCTM M CHUCTEMHOCTH XUMWYECKUX
sIBJIeHWH, (PaKTONOrhMUecKrue CBeleHHsT O CBOMCTBaX, COCTaBe, MOJIYyYEHUH U
6e30IacHOM HCIO/Ib30BaHUN Ba)KHEUIIIMX OpraHWYecKuX BeIecTB B ObITY U
MPaKTUYeCKOM JeiTeJIbHOCTH Ye/l0BeKa;

chOpMUPOBAHHOCTb YMEHUW BBISIB/IATb XapaKTepHble MPU3HAKWA TOHSTHM,
yCTaHaB/IUBaTh UX B3aMMOCBSI3b, HUCIMOJIb30BaTh COOTBETCTBYIOI[ME TOHSATUSI NIPU
OMMCaHWUU COCTaBa, CTPOEHHUS U MpeBpallieHuH OpraHuueCKUX COeIMHEHNH;

c(hOpMUPOBAHHOCTbL YMEHUW WCIO/b30BaTh XWMUUECKYH) CHUMBOJIUKY [JIs
COCTaBJIeHHUsI MOJIEKY/ISIPHBIX M CTPYKTYPHbIX (pa3BEpPHYTOM, COKpaIlEHHOM)
dbopMy/s1 OpraHWYeCKuX BelleCTB W ypaBHEHUMM XUMWUECKHUX peakl[uH,
M3roTaB/JMBaTh MO/Ie/Td MOJIeKYJl OPraHUYeCcKUX BeIeCTB /i WIHOCTPALuU HUX
XHMMUUECKOTO Y TTIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCThL YMEHUIM yCTaHaB/AMBaThb MPHUHAJJ/IEXKHOCTb W3yUeHHbIX
OpraHhuYeCcKuX BeLIeCTB II0 MX COCTaBy M CTPOEHHUIO K OMpeJe/éHHOMY
KJIacCy/Tpynmne coeguHeHur (yryieBO4OpPOAbI, KHUCIOPOJ M a30TCOZeprKaljye
COeIMHEHUsI, BBICOKOMOJIEKY/IIPHbIE COeJWHEHUsI), [laBaTb WM Ha3BaHUs TIO0
cuctematudeckoii HomeHkatype (IUPAC), a Takke TpHUBOJUTH TpPUBHA/IbHbIE
Ha3BaHUSI OTAE/NbHBbIX OPraHWYeCKUX BeL[eCTB (3TW/IEeH, TIPONWJIEeH, aleTUIeH,
3TUIEHIJIMKOJIb, TJIMLIepYH, (eHos, dhopMablerusi, aleTaabAeru]i, MypaBbUHas
KHUCJIOTa, YKCYCHas KMC/I0Ta, OJIeMHOBAsi KACJ/I0Ta, CTeapuHOBast KMC/I0Ta, TJIF0KO03a,
dbpyKTO3a, Kpaxmari, Lie/1/1t0J103a, TJIULWH);

chOpMUPOBAHHOCThL YMEHMsI OlpeJensiTh BUAbl XUMUYECKOW CBSI3U B
OpraHhuYeCcKuX COoeIMHeHUsIX (OJMHApHbIE U KPATHBIE);

c(hOpMHPOBAaHHOCTb YMEHUsI MPUMEHSTb TI0JI0)KeHUS] TeOpUM CTPOEeHUs
opraHuyeckux BeillecTB A. M. byTtnepoBa /s 06bsicCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHEeHMs1 MacChl BellleCTB;



chopMHUPOBAaHHOCThL YMEeHHI XapaKTepu30BaTh COCTaB, CTPOeHUe, (Pru3ndecKre
M XUMHYEeCKHMe CBOMCTBA THUITMYHBIX TIpe/CTaBUTE/Ned pa3/IMUHbIX KJ1acCOB
OpraHhYecKrx BellecTB (MeTaH, 3TaH, STUJIeH, TIPOIWJIeH, alleTuaeH, Oytaauen-1,3,
MeTu0yTaaueH-1,3, 6eH30/1, MeTaHOJI, STAaHOJ, STUIEHIJIUKOJIb, TJIULepHH, (eHo,
aLeTanb/eru/i, MypaBbrHasi U YKCyCHasi KUCJIOTBI, [JIFOKO3a, KpaxmaJl, LeJIIt0/103a,
aMUHOYKCYCHasi KUCJIOTa), WITIOCTPUPOBAaTh T€HETUUECKYH0 CBSI3b MEXAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOLLMX XHWMUUECKUX Ppeakluid C HCI0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpMHPOBAHHOCTh YMEHUSI XapaKTepru30BaTh UCTOUHHKU YTI€BOJJOPOHOIO
CbIpbst (He)Tb, MPUPOAHBIM ra3, yroJib), Criocobbl Ux repepaboTKu U PaKTHYeCcKoe
TpUMeHeHre TIPOIYKTOB repepaboTKy;

c(hOpMUPOBAHHOCTb YMEHHWW TMPOBOAUTH BBIYMCIEHUS] [0 XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJIMUeCTBA MCXOJHOTO BeIlleCTBa WIM TPOAYKTa
peaKLIvH 10 U3BeCTHBIM Macce, 00bEMY, KOJIMUEeCTBY OJJHOT'O U3 UCXO/IHBIX BEI[eCTB
W/TW TIPO/IYKTOB Peaklivi);

cchOpMHPOBAaHHOCTL YMEHMM BJ/IaJIeTh CHUCTEMOM 3HAaHWH 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCM0JIb3yeMbIX B XMMHUH TIPU M3YUEeHUU BelleCTB U
XUMUAYECKUX siB/IeHUN (Hab/ro[ieHre, n3MepeHre, SKCIiepuMeHT, MO/le/TMPOBaHKe),
VCII0/Ib30BaTh CUCTEMHbIE XMMWUYECKWe 3HaHUS [ TPUHATHAS peLleHud B
KOHKDETHBbIX JKW3HEHHbIX CUTyalusX, CBSI3aHHbBIX C BellleCTBAMM U HUX
TIpUMeHeHUeM;

copMUPOBAHHOCTb YMeHUM COOJIF0aTh TIPaBU/Ia TI0/Ib30BaHUSI XUMUUECKOU
Mocylol U JylabopaTopHbIM 00OpyZOBaHMEM, a TakKe IpaBWia OOpalieHusi C
BeIlleCTBaMH B COOTBETCTBUU C MHCTPYKI[USIMH T10 BBITIOJTHEHHIO J1a00pPaTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTbL yMEHWM TUIAHUPOBaTh U BBIMOJIHATh XUMUUYECKUU
5KCIIepUMEHT (TpeBpalleHusl OpraHuYeCcKrX BeLeCTB IIPU HarpeBaHWU, TOJTyYeHre
5TUJIEHA U U3yUeHre ero CBOMCTB, KaUeCTBEHHbIE PeakKL|Mi OPraHuueCKUX BeLecTB,
JeHaTypaiyst 0esIKOB MPY HarpeBaHWH, LIBEeTHbIE peakluy 0eIKOB) B COOTBETCTBUHU
C TIpaBWIaMH TexXHWKHA 0e30macHOCTH TIpU oOpallleHuW C BelljecTBaMU U
nabopatopHbiM  0060pyZiOBaHWEM, TPEACTAB/AThL Ppe3ylbTaTbl  XUMHUECKOTO
SKCIepUMeHTa B (OopMe 3anvCd YpaBHEHWMM COOTBETCTBYHOIMX peakLud W
(OopMyIMpOBaTh BBIBO/bI HA OCHOBE 3TUX PE3YyJ/bTaTOB;

C()OpMUPOBAHHOCTb YMEHUM KPUTUUYECKH aHa/JIW3UpPOBaTh XHWMHUUYECKYHO
vH(boOpMalMio, TOy4yaeMyH) U3 pa3HbIX MCTOUHHMKOB (CpeAcTBa MacCOBOM
nHpopmaluu, IHTepHeT U Apyrux);

chOpMHUPOBAaHHOCTh ~ yMEHHMM  COOMoOJaTh  TpaBUa  IKOJIOTHYECKH
11esieco00pa3HOro TOBeZieHHsT B OBITY U TPY/JOBOM [JeSITeJIbHOCTH B LIeJIsiX
COXpaHeHMs] CBOEr0 3/10pPOBbSl UM OKpY’Karollled IMPUPOLHOM CpeAbl, OCO3HaBaTh



OMaCHOCTb BO3/IeMCTBUSI HA >KUBbIE OPraHW3Mbl OMpe/e/EHHBIX OpPraHUYecKux
Bell[eCTB, MOHUMasi CMbICT TloKaszaTens I1/1K, MosicHSTh Ha mpuMepax CIoCcoObI
YMEHbIIEHUSI W TNpeJOTBPAllleHUs] WX BPEAHOr0 BO3JEUCTBUSI Ha OpraHU3M
YyesioBeKa;

A7isT 00yYaroIuXxcsl C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHHe
MPUMEHSITb 3HaHHSI 00 OCHOBHBIX [JOCTYMHBIX MeTO/ax II03HAHUSl BeIeCTB U
XUMUYECKHUX SIBJIEHUY;

IJis  chernbiX U C/ab0oBUAAIMX 00yuarouXcsi: yMeHHe MCIO/b30BaTh
pesibehHO-TOUeUHYI0 cucTeMy 0603HaueHu JI. Bpaiins A/s 3armicyd XUMUUeCKUX
dbopmyn.

11 KJTACC

[TpenmMeTHbIe pe3y/bTaThl OCBOeHUss Kypca «OOIlas ¥ HeopraHuueckas
XAMUSI» OTPakaror:

c(hOpMHUPOBAaHHOCTb ~ TpPeJCTaB/JIEHUM: O XUMHUUECKOW COCTaBJISIIOLLEN
eCTeCTBeHHO-HAayUHOW KapTHUHbBI MUPA, POJIA XUMUU B ITO3HAHWU SIBJIECHUU TIPUPO/IHI,
B (OpDMUPOBaHWM MBIIUIEHUSS M KY/JAbTYpPbl JIMUHOCTH, €68 (PYHKIMOHA/IBbHON
I'PaMOTHOCTH, HeOOXOIUMOM /IS pellieHUs] MPAaKTUYeCKUX 3a/ilau M 9KOJIOTHYeCKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbIO U TIPUPOZHOM cpejie;

B/IaJleHhe  CUCTeMOM  XMMWUECKHMX  3HaHWM, KOTOpasi  BKJ/IIOUaeT:
OCHOBOIIOJIArarolye TOHATUSL (XUMUYeCKUd 37eMeHT, aToM, M30Tom, S-, p-, d-
3/IeKTPOHHbIE OpOUTaM aTOMOB, HWOH, MOJIeKy/Ja, MOJb, MOJISIDHbI 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPUL[ATE/IbHOCTb, CTEleHb OKUC/IEeHUs], XUMHAUeCKas: CBS3b
(KoBanieHTHasi, MOHHas, MeTa/l/TnyecKasi, BOJOPOAHas1), KPUCTA//TMYeCcKast peliéTka,
TUMbl ~XUMWUECKUX  peaklWWl, pacTBOp, 3JIeKTPOJIUThI, HE3JeKTPOUTHI,
3JIEKTPOJINTUYECKass JAUCCOLMALMs, OKUC/IUTEeIb, BOCCTAHOBUTEb, CKOPOCThb
XMMMYECKOM peaklid, XMMUYeCcKoe paBHOBeCHEe); TeOpUU M 3aKOHbI (Teopus
3JIEKTPOJIMTUUECKON [UCCOLMALuM, TiepuoAudeckud 3akoH [I. V. MeHpeneeBa,
3aKOH COXPaHEeHUsI MacChl BeLeCTB, 3aKOH COXPaHEeHUsl U TIpeBpalleHUs] SHepruu
MPU XUMHUYECKUX DPeakUsiX), 3aKOHOMEDHOCTH, CHUMBOJIAUECKUN SI3bIK XUMUH,
MHPOBO33DEHUYECKHE 3HaHHW{, JeXKallue B OCHOBe ITOHMMAaHUsSI MPUUMHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBJIEHWH, (PaKTO/OrMyeckue CBeJleHHsi O CBOMCTBAX,
cocTaBe, TTOJTydeHUH ¥ 6e301aCHOM UCTIOb30BaHUHM BKHEMIIINX HEOPTaHUUECKUX
BeIIeCTB B OBITY ¥ MPAaKTUUYECKOM JesITe/TbHOCTH UeI0BeKa;

chOpMUPOBAHHOCTL YMEHUW BBISIB/IATb XapaKTepHble MPU3HAKWA TTOHSITUM,
yCTaHaB/IMBaTb UX B3aUMOCBS$I3b, MCII0JIb30BaTh COOTBETCTBYIOL[ME TOHATHS MPU
OMNMCaHWW HeOPraHWYeCKUX BeIeCTB U UX MpeBpall|eHul;

c(hOpMHPOBAaHHOCTb YMEHWW WCMO0JIb30BaThb XUMHUUECKYH) CHUMBOJIUKY [I/Is1
cocTaBjieHdss (oOpMys BellleCTB M  ypaBHEHUM XUMUUECKHUX  peaki[uH,
cucrtematnyeckyro HoMeHKNIaTypy (IUPAC) v TpuBHasibHbIe Ha3BaHUsL OTAEIbHBIX



HeopraHWYecKux BellecTB (yrapHblid Ta3, YIJIeKUC/IbIM ra3, aMMMakK, TalléHast
W3BECTh, HeraléHasi U3BeCThb, MUTheBast COZA, MUPUT U IpyTHe);

c(hOpMUPOBAHHOCTb YMEHUH OIpe/e/isiTb BaleHTHOCTb U CTeNeHb OKUC/IEHHUS
XMMUUECKUX 37IEMEHTOB B COEAUHEHHUSX Pa3/IMuHOr0 COCTaBa, BUJ, XUMHUUYECKOU
CBsA3U (KOBa/IeHTHasl, MOHHAsl, MeTa/JInuecKasi, BOJJOPO/IHas) B COeJUHEHUSX, TUII
KPUCTa/UTMUeCKOW DEeIIETKM KOHKPETHOrO BelllecTBa (aTOMHasi, MOJIEKYJIspHas,
VOHHasl, MeTa//In4yecKas), XapakTep Cpe/ibl B BOAHBIX pacCTBOPaX HeOPraHUYeCKHUX
coelMHeHWH;

chOpMUPOBAHHOCTh yMEHUU yCTaHaBJ/IUBaThb TIPUHA/IJ/Ie)KHOCTh
HEeOPraHWYeCcKWX BeIIeCTB MO0 KX COCTaBy K OMNpeAeéHHOMY KjacCy/Tpyrire
coelMHEeHUH (MPOCThIe BeIeCTBa — MeTa/Ulbl U HEMETaJlIbl, OKCUbl, OCHOBaHUS,
KHUC/IOThI, aM(OoTepHbIe TUAPOKCH/IbI, COTN);

c(hOpMHUPOBAaHHOCTb YMEHUM PaCKpbIBaThb CMBIC/ MepUOAUYECKOro 3akoHa /1.
V. MeHienieeBa M IeMOHCTPHUPOBATh €0 CUCTEMAaTH3HUPYIOIYI0, 00BICHUTE/TbHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCTbL YMEHWM XapaKTepu30BaTh 3/E€KTPOHHOE CTpPOeHUe
aTOMOB XUMHUECKHUX 3JjieMeHTOB 1-4 mniepuosoB Ileprogrueckor CUCTEMBI
XUMUUeckux 3snemeHTOB [I. M. MeHjeneeBa, UCMOJ/b3ysl TOHATUS «S-, p-, d-
3/IEKTPOHHBIE OPOUTA/IN», «3HEPTreTHUeCKHe YPOBHI», 00BSICHATH 3aKOHOMEPHOCTH
V3MeHeHUs] CBOMCTB XUMHUECKUX 3/IEMEHTOB M UX COeJMHEHUW IO Tepuojam |
rpymmnam [lepuoanueckor cucTeMbl XUMUUeCKUX 37eMeHTOB [. V1. MeHeneeBa;

chopMHUPOBAaHHOCTh ~ YMEHWM  XapaKTepu3oBaTh (OMHKCBLIBaTh)  0OIIMe
XMMUUEeCKHMe CBOMCTBA HEOpPraHWUYeCKUX BeIleCTB  pa3/IduHbIX  KJAaCCOB,
MOATBEPXKAAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3M MeX]y HeopraHuyeCKuMU
Bell[eCTBaMU C MOMOILIbI0 YPaBHEHUM COOTBETCTBYIOL[UX XUMUUECKUX PeaKLii;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBATh XUMHUYeCKHe peakluu TI0
pa3/iMUHbIM MpPU3HaKaM (YMCIy WM COCTaBy pearvdpyrollydX BeleCTB, TEIJIOBOMY
3¢ heKTy peakijuv, U3MEHEHHUIO CTelleHel OKHCIeHUs 3JIEMEeHTOB, 00pPaTUMOCTH
peakiyy, yuacCTHIO KaTaJu3aTopa);

c(hOpMUPOBAHHOCTL YMEHWUW COCTaB/SITh YPaBHEHHWs DPeaklyi pa3/MuHbIX
THUTIOB, TIOJTHbIE W COKPAIl[EHHbIe YPaBHEHUs PeakIii MOHHOTO 0OMeHa, YUUThIBast
yCJIOBUSI, TIPY KOTOPBIX 3TH Peakiiy UAYT 0 KOHIIa;

c(hOpMHPOBAaHHOCTb YMEHWM MPOBOJUTbL PpeaklUuM, TOATBepXKAarolire
KaueCTBEHHbIM COCTAaB PAa3/IMYHbIX HEOPraHWUeCKUX BelleCTB, pPaco3HaBaTh
OMbITHBIM MYTEM HOHBI, TIPUCYTCTBYIOLIME B BOJAHBIX PAaCTBOpax HEOPraHUYeCKUX
BellleCTB;

chOpMHUPOBAaHHOCTb YMEHMM PpacKpbiBaTb CYI[HOCTb  OKUC/IUTEIbHO-
BOCCTAHOBUTE/IbHBIX PeakKldii MOCPe/ICTBOM COCTaBJIeHUsI 3JIeKTPOHHOTO OajaHca
TUX peakKLuu;



cchOpMHPOBAHHOCTb YMEHUH 00BSICHSTH 3aBUCHMOCTb CKOPOCTH XUMHUECKOM
peakiu OT pa3/InyHbIX (PAaKTOPOB; XapaKTep CMelleHUs] XUMHUUYeCKOTr0 paBHOBeCHS
B 3aBUCUMOCTH OT BHeIlIHero Bo3zercTBus (mpuHLuI Jle Ilatenbe);

c(OpMUPOBAHHOCTh YMEHUIN XapaKTepu3oBaTb XUMHUUECKHEe TpPOLIeCChl,
Jie>Kaljye B OCHOBEe TPOMBILIJIEHHOTO T0/yueHusl CepHOM KWC/IOThI, aMMHakKa, a
Takke C(hOpPMHUPOBAHHOCThL TpeACcTaBieHHN 00 00X Hay4YHbIX MPUHLUIAX U
9K0JIOTHYEeCKUX MpobyieMax XUMHUUeCKOoro MPOr3BO/[CTBa;

chOpMUPOBAaHHOCThL yYMEHWM TPOBOJUTL BLIYUC/IEHUS C WCI10J/Ib30BaHUEM
TIOHSATHST «MaCCOBasl 10Jisl BellleCTBa B PaCTBOPe», 00bEMHBIX OTHOILLIEHUI ra30B MPU
XUMAYECKUX peaklusiX, MacChl BelllecTBa WM 00BEMa ra3oB 1O W3BECTHOMY
KOJIMUeCTBY BeIleCcTBa, Macce WM 00BEMY OHOTO M3 yUaCTBYIOIIMX B peakldu
BeIleCTB, TelyioBoro 3¢d@ekTa peakliii Ha OCHOBe 3aKOHOB COXpaHEHMsI MacChl
Bell[eCTB, TIpeBpallleHUsi U COXpPaHeHUsl SHepruy;

copMHPOBAHHOCTb YMEHUM COOJII0jaTh TIPaBU/Ia TI0/Ib30BAHMSI XUMHUUECKOM
MOoCy/o W JlabopaTOpHbIM 00OpyZOBaHHEM, a TaKXKe IpaBWIa OOpalljeHusi C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKI[USIMU TIO BBITIOJIHEHUIO 71ab0paTOPHBIX
XUMHUUECKUX OITbITOB;

chOpMUPOBAaHHOCThL yMEHWM TUIAaHUPOBaTh MW  BBIMIOJIHATh XUMUUYECKUM
5KCMepUMeHT (pa3/io’keHre TepoKCH/a BOJOpOJa B MPUCYTCTBMM KaTaau3aTopa,
oripefieJieHHe Cpefibl pacTBOPOB BeIeCTB C TIOMOIbIO YHUBEPCA/IbHOTO
WHAWKATOPa, BIWsSHUE Pa3/MYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW peaklvy,
peakllid MOHHOTO OOMeHa, KaueCTBeHHbIe peaklid Ha cynbdar-, kKapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHMS, pellleHHe 3KCIepuMeHTa/lbHbIX 3ajiau T10
TeMaM «MeTannel» U «HemeTamibl») B COOTBETCTBUM C TIPaBHU/IaMU TEXHUKU
0e30macHOCTH TIpU 00pallleHHH C BeIieCTBaMHU M JTabopaTOpHLIM 000pYZOBaHHUEM,
TIPe/ICTaB/SITh pe3y/abTaThl XUMHYECKOTO SKCreprMeHTa B (opme  3armcu
ypaBHEHUI COOTBETCTBYIOIIMX peakijuii ¥ (popMy/IMpOBaTh BLIBO/IbI HA OCHOBE 3TUX
pe3y/IbTaToB;

chOpMHUPOBAaHHOCTh YMEHUM KPUTUUECKH aHaJM3UPOBaTh XUMUUECKYHO
wHbOpMaI[Mio, TIOJMydyaeMyH) W3 pa3HbIX MCTOUHHMKOB (Cpe[CTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U ApyTHX);

chOpMHUPOBAaHHOCTh ~ yMeHUM  COOMoAaTh  TMpaBUa  IKOJIOTHUYECKU
11e/1ecoo0pa3HOro TIOBeleHHsT B OBITY W TPYAOBOM [JeSTEIbHOCTH B IIEJIAX
COXPaHEHHUsl CBOEro 370POBbsi M OKpY’Karolljell MPHUPOJHOW Cpefibl, OCO3HAaBaTh
OTMAaCHOCTb BO3/I€MCTBUS Ha >KHBble OPraHU3MbI OMpe/ie/IEHHbIX BellleCTB, TOHUMasl
cmbicn mokasarenss [1/JK, mosicHSTh Ha TipuMepax CrocoObl YMeHbBIEHUS U
Npe/OTBpallieHUs] UX BPeJHOTO BO3/IeliCTBHYSI Ha OPraHM3M UejioBeKa;



A7isi 00yuarouxcst C OrpaHHYeHHbIMHA BO3MOXXHOCTSIMU 3/]J0POBBSI: yMeHUe
MPUMEHSITb 3HaHHS 00 OCHOBHBIX [JOCTYMHBIX MeTO/ax TII03HaHUSl BeIeCTB U
XUMUYECKHUX SIBJIEHUY;

IJi  ChernbiX U CAaboBUAAIMX 00yuaromuXcsi: yMeHHe MCIO/b30BaTh
penbehHO-TOUeuHYI0 crucTeMy obo3HaueHui JI. Bpaiiis A5 3aricyd XUMHUUYeCKUX
dbopmyi.



TEMATNUYECKOE IVNTAHUPOBAHUE

10 K/TACC

KosmmuecTBo yacoB

JekTpoHHbIe (H(poBHIe)

Ne HaumeHoBaHMe pa3/ie/ioB U TeM oOpa3oBaTe/bHbIE PeCYPChI
n/n NnporpaMmal Beero KontposbHbie IIpakTuueckue
padoThI padoThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
I1 i .T
peaMeT OpraHu4yecKou XUMUU GOE)I/IH DLOP
1.1 CTPOEHUsI OpPraHuyeCcKux COeJUHEHUM A. 3 .
http://school-collection.edu.ru
M. Bytneposa
Wrtoro no paspgeny 3
Paspen 2. YrieBoaopo/bl
OLNOP
2.1 I1 — 2
PEACIIDHEIE YIVICBOROPOAR! — A/TKAHH! http://school-collection.edu.ru
29 HerpezienibHble yri1eBOZ0pPOAbI: a/lKeHBI, 6 1 OLNOP
' asKaiueHbl, alIKUHbI http://school-collection.edu.ru
OLNOP
2.3 A 2
POMATHHECKHE YTTIEBOR0POAST http://school-collection.edu.ru
24 [IprpopaHbIe ICTOYHUKU YII€EBOLOPOOB U 3 1 OLONOP
' UX repepaboTka http://school-collection.edu.ru
Wroro no pasgeny 13

Paspen 3. Kuciopoacoaepikaiue opraniueckye CoeAUHeHUs

3.1

Crinprsl. deHon

3

OLIOP
http://school-collection.edu.ru




3.9 Anpperuzpl. KapboHOBBIE KUCIOTHI. 7 SPLNOP
' CnoxxHble 3¢upbl http://school-collection.edu.ru
SPLNOP
3.3 N 3
FIEBORE http://school-collection.edu.ru
Wroro no pasgeny 13
Pa3pen 4. A3oTcojepikalnye opraHuvdeckyie coefuHeHus
4.1 A A OKMCJIO be 3 OLUOP
' MUHEL AMIHORMCIOTBL. BETKH http://school-collection.edu.ru
Wroro no pasgeny 3
Paspen 5. BeicokoMoJ1eKy/IspHbIe COeAUHEeHUA
OLNOP
5.1 I1 .K .B 2
JIACTMACCRL. RayHyKH. DONoKHa http://school-collection.edu.ru
Wroro no pazpeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 KJTACC

HaumeHoBaHMe pa3/e/ioB U TeM

KosmmuecTBo yacoB

JeKTpoHHbIe (1{u(poBHIe)
oOpa3oBaTe/bHBIE PeCcypChI

Ne i/
NporpamMmMsbI Beero KourponbHbie IIpakTuueckue
padoThI padoThI
Pa3pen 1. Teoperuueckue 0CHOBBI XUMHH
C LI Vi
TpoeHHe aToMOB. [Teprouecknii 3aKOH DLIOP
1.1 u [leprognueckasi cucTeMa XMMHUYeCKUX 3 )
http://school-collection.edu.ru
sanemeHToB /1. 1. MeHpeneeBa
12 Crpoenue BemiecTBa. MHoroobpasue 4 dONOP
' BelLleCTB http://school-collection.edu.ru
OLNOP
1.3 X 6 1 1
VIMIHECKHE peditiin http://school-collection.edu.ru
Wroro no paspeny 13
Pa3zpen 2. Heoprannueckass XuMusi
OLNOP
2.1 M 6 1
ARt http://school-collection.edu.ru
OLINOP
2.2 H 9 1 1
eMETaIbt http://school-collection.edu.ru
23 CBs13b HEOpraHUYeCKUX U OpraHnyecKux ? PLNOP
' Bell|eCTB http://school-collection.edu.ru
Wroro no pasgeny 17
Pa3pen 3. Xumus u XKU3Hb
OLNOP
3.1 XUMUS U )KU3Hb 4 2

http://school-collection.edu.ru




Wtoro no pasgeny

OBLIEE KOJIMYECTBO YACOB I1O0
[MTPOI'PAMME






YUYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V11 YYEHUKA

» Xumust, 10 knacc/ Pyasutuc I'.E., @enpaman @.I7., AKiioHepHOe 00111eCTBO
«3parenscTBO «IIpocBellieHre»

» Xumus, 11 kmacc/ Pyasutuc I'.E., @enpaman @.I7., AKiiioHepHOe 00111eCTBO
«M3parensctBO «IIpocserenue»

* I'apa. H. H. 3agaunuK ¢ «1moMoImfHUKOM». 10 — 11 K/1accel: mocobue s
yuaruxcs obijeobpazosar. yupexxaenuii / H. H. T'apa, H. 1. 'abpyceBa. —
Mocksa: IIpocseiienue, 2013. — 95 c.

METOJUYECKUE MATEPHAJIBI /11 YUUTEJIA
«"apa H. H. Xumusi: ypoku B 10 kacce: moco6ue s yuutesis / H. H. 'apa. —
Mockga: IIpocseienue, 2014. — 127 c.;
«T"apa H. H. Xumusi: ypoku B 11 kacce: nmoco6ue s yuutesis / H. H. 'apa. —
Mocksa: IIpocsemenue, 2014. — 127 c.;
e Pageukuii A. M. Xumus. [Ingaktuueckuit Mmatepras. 10 — 11 kiaccer:
rocobue Jy1s1 yuuresieit obmeobpasosar. yupexaenuii / A. M. Pagenkuii. —

Mocksa: [Ipocselenue, 2011. — 127 c.

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETA

MHTEPHET
®LINOP http://school-collection.edu.ru

https://mob-edu.com/
https://www.imumk.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 56329272446943365375691549892248362578707919144
Bnapgeney Meadosa Mapuxa BaneHTUHOBHa

OeicTevTened C 24.03.2023 no 23.03.2024
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