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ITOAACHUTEJIBHAS 3AIINCKA

[TporpaMMa 1O XWUMHUHW Ha YpOBHe cpegHero o0ijero o0pa3oBaHus
pa3pabotraHa Ha ocHOBe ®PezepanbHOrO 3akKoHa OT 29.12.2012 Ne 273-d3 «O6
obpa3oBanuu B Poccuiickoii Pesepaiiin», TpeOOBaHUM K pe3yJ/ibTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl CpefiHEro o0Oimero o6pa3oBaHUs
(®OIT COO), npencraBieHHbIXx B  @enepalbHOM  T'OCY/apCTBEHHOM
obpa3oBaresibHOM cTtaHgapTe COO, ¢ yuétom KoHijerniyy npernojaBaHyst yueOGHOTO
npegMeTa «XHUMHUs» B 0Opa3oBaTenbHbIX OpraHu3alusax Poccutickoit denepariy,
peann3yIolX OCHOBHBIe 00pa30oBaTe/ibHbIe POrPaMMbl, 1 OCHOBHBIX TI0JI0>KEeHUI
«CTpaTeruu pa3sutys Bocrutanusi B Poccuiickor ®enepanuu Ha niepuog o 2025
roga» (Pacnopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHoBYy 10AX0/I0B K pa3paboTKe IMpoOrpaMMbl MO0 XUMHH, K OIpejeeHUI0
obeti ctpaTeruu o0yueHusl, BOCTIMTAHUSI U Pa3BUTHUsI, 0OYUArOIUXCSl CPeJICTBAMU
yuebHOro mpeameTa «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIU
KOHIIeTTyanbHble monokeHnss ®I'OC COO o B3anMM0O00YC/IOBIEHHOCTU LieJiei,
cofiep)KaHusi, pe3y/lbTaToB oOOyueHUsi W TpebOOBaHWN K YPOBHIO TIOATOTOBKU
BBITTYCKHUKOB.

XrMHueckoe obpa3oBaHue, rojiyyaemoe BBIMTYCKHUKaMH
ob1meobpa3oBaTeslbHOM  OpraHM3allvd, SIB/ISEeTCS HEeOTheM/IEMOM UacThi0 MX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIIalOIIMM JSTalloM peasM3alui  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe K/HOUEBBIX I[€HHOCTeH, TPUCYILUX
[[eJIOCTHOM CUCTeMe XHWMHUYeCKoro oOpa3oBaHus. OTH LEHHOCTH KacCaroTCs
TMO3HaHKS 3aKOHOB TIPUPO/bI, (HOPMUPOBaHUSI MUPOBO33PeHUs U 0011[el Ky/IbTYPbl
yesioBeKa, a Tak>Ke IKOJIornueckr 000CHOBAaHHOTO OTHOILIEHHUSI K CBOEMY 3/J0POBBIO
W TIpUPOAIHOM cpejie. Peanm3yercs xuMudeckoe oOpa3oBaHre 00yYaromMxcsi Ha
yPOBHe cpeiHero o011iero oOpa3oBaHus CpeZicTBaMU yueOHOT0 rpeiMeTa « X UMHUSI»,
coJlep)kaHWe M MOCTPOeHWe KOTOpPOro orpefesieHbl B IMpPOrpaMMe IO XWUMHH C
y4éTOM CrieliMpuKA HayKUu XUMUU, €€ 3HaueHUs B TI03HAaHWW TIPUPOJIbI U B
MaTepyaTbHON >KU3HU 00I11leCTBa, a TakKe C YUETOM OOIMX Liesiel U TIPUHLIUIIOB,
XapaKTepU3yIoINX COBPEMEHHOe COCTOSIHMe CHUCTeMbl CpefiHero 001ero
obpa3oBanus B Poccuiickoit ®esneparyu.

XuMHSI KaK 3/7IeMeHT CHUCTeMbI eCTeCTBEHHBIX HayK WUTpaeT 0COOyiO poJib B
COBpPeMeHHOW IMBW/IM3al[iM, B CO3ZAHMW HOBOW 06a3bl MaTepuasbHOW KYJbTYDBHI.
OHa BHOCUT CBOM BKJ1aZ, B () OPMHUPOBaHKe PaLMOHA/JIbHOTO HAYYHOI'O MBILUIEHKS, B
CO3/laHMe 11eJIOCTHOTO TIpe/CTaBeHHsI 00 OKpY’KalollleM MHUpe KaK O e[MHCTBe
MPUPO/IbI M YesioBeKa, KoTopoe (hOPMUPYeTCs B XMMHUM Ha OCHOBe TOHUMaHUs
BELL[eCTBEHHOI'0 COCTaBa OKPY)KaroL[ero MHpa, OCO3HAHUS B3aWMOCBSI3U MEXIY
CTPOEHHEM BelLleCTB, UX CBOMCTBaMU U BO3MOKHBIMHU 00/1aCTSIMU TTPUMEHeHUS.



TecHo B3aMMOENCTBYs C APYTMMH eCTeCTBEeHHbIMA HayKamH, XWUMHs CTaja
HeoTheMJ/IeMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOIUMbIM YC/IOBUEM YCIEIIHOTO
TPyZ@a U >KU3HU KaXA0oro useHa obiectBa. CoBpeMeHHasi XMMMs KaK HayKa
Cco3uZiaTesNibHAs, KaK HayKa BBICOKMX TEeXHOJIOTMM HarpaBjeHa Ha pelleHue
rjo0anbHBIX TMpo0ieM YCTOWUYMBOTO pa3BUTHSI UeloBeYeCTBa — ChbIPbEeBOM,
JHEepPreTHUYECKOM, MUILIeBOM, IKOJIOrMUeCcKor 6e301MacHOCTH M OXPaHbI 310POBbSI.

B cootBeTcTBUM C OOIMMH LieAsIMU W TIPUHLIMIIAMU CpefiHero oOI11ero
obpa3oBaHus cojiep)KaHue npeaMera «Xumus» (10—11 kmacchbl, 6a30BbIM YpOBEHb
M3yueHUs) OPHEeHTUPOBAHO MPEUMYIIeCTBEHHO Ha OOILeKy/IbTYPHYIO MOATOTOBKY
oOyvaromuyxcs, HeoOXOAUMYyH0 UM i1 BBIPAOOTKM  MHPOBO33PEHUECKUX
ODWEHTHPOB, YCIELIHOTO BKJIIOUEHHS B JKM3Hb COLMYMa, MPOJOJ/DKEHUs
o0pa3oBaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPe[CTBEHHO C XUMUEH.

CocTapiAOmyMH  TIpeaMeTa  «XUMHS»  SIBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOljas ¥ HeopraHWueckasi XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHUsi KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HayKH: CHUCTeMa
3HaHWM 110 HeOPraHWYeCKOW XMMHH (C BK/IIOUEHHEM 3HaHWM W3 00Ieid XUMUN) U
OpraHhuyeckou xvumuu. @OpMHUpPOBaHME JAHHOM CUCTEMbl 3HAHWW TPUA HW3yUYEeHUU
npeaMera obecrieurBaeT BO3MOXKHOCTb PacCMOTDPEHMsSI BCEro MHOT0o0pasusi
BeII|eCTB Ha OCHOBe OOIIUX TTOHSTHM, 3aKOHOB M TEOPU XUMUMU.

CrTpykTypa copepskaHus KypcoB — «OpraHuueckas xumus» U «OOmias u
HeopraHuyeckass XUMusi» C(OpMHpOBaHa B TporpaMme MO0 XUMHM Ha OCHOBE
CUCTeMHOTO TIOAXO/a K WU3yueHMIO yueOHOro warepuana U 0O0yC/IOBIeHa
HWCTOPUYECKM  OOOCHOBAaHHLIM  pa3BUTHEM  3HAaHWW Ha  ONpeJeEeHHBIX
TeOPeTUYeCKUX YpOBHSX. Tak, B Kypce OpraHM4eckOd XWMHMM BellecTBa
pacCcMaTpUBAlOTCS Ha YPOBHE K/IaCCMYeCKOW TEeOpUM CTPOEHHsI OpraHhvyecKux
COelMHEHWW, a TakKe Ha YPOBHE CTEPeOXUMMYECKUX U  3JeKTPOHHBIX
npe/iCTaB/ieHuii 0 CTpoeHH BellecTB. CBejeHHs 00 M3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS B PA3BUTUM — OT YTJIEBOJOPO/IOB /10 CJIOXKHBIX OMOJIOTMYeCKH aKTHUBHBIX
coefuHeHWHM. B  Kypce  OpraHMYecKOM XWUMHUM  MOJIy4arOT  pa3BUTHE
cchopMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHus MepBOHaYa/IbHbIE
Mpe/iCTaB/IeHNs] 0 XMMUUYECKOM CBsI3M, KIaCCU(UKALIMOHHbIX MPU3HAKaX BellecCTs,
3aBMCUMOCTU CBOMCTB BeILeCTB OT UX CTPOEHUS], 0 XUMUUeCKOU peaklyu.

[Ton HOBBIM yr7ioM 3peHHS B mpeaMmere «XUMHS» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCs W3YyUeHHbI Ha YpPOBHe OCHOBHOro o0iero o6pa3oBaHus
TeOpeTUYeCKU Marepuaq U (aKTOJOTMUeCKhe CBeJeHUsl O BelllecTBax U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOIasi © HeopraHudeckast
XUMUs» OOYYarOIUMCS TIPEe/IOCTaB/ISIeTCST BO3MOXKHOCTb OCO3HaTh 3HaueHHe
MepuoAMuecKoro 3akoHa C OO0IeTeopeTHUYeCKUX U MeTO/I0/IOTUUeCKHX TMO3ULIUH,



ry0ke TIOHSITb WCTOpUYECKOe U3MeHeHHWe (YHKLMA 3TOro 3akoHa — OT
obo0111aroitieit 10 0ObSICHSIOMIEH 1 TTPOTrHO3UPYIOIIEH.

EnuHas cucteMa 3HaHWW O Ba)KHEMIIMX BellleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaxX Y MPUMEHEHHU, a TaKKe 0 XMMHUUECKHUX peakl[UsX, UX CYLIHOCTA U
3aKOHOMEPHOCTSAX MPOTeKaHMs J0M0JHseTCsd B Kypcax 10 1 11 KiaccoB 3/1eMeHTaMu
coJlep>KaHusl, UMEIOLMMU KYJIbTYPOJIOTUYECKUA U TMPUKIQHOM XapakTep. JTH
3HaHHWsI CMOCOOCTBYIOT TOHHMMAHHIO B3aMMOCBSI3M XMMHUU C JDYTMMM HayKaMw,
PacKphIBAIOT €€ poJib B TTIO3HABATE/IbHOW U MPAKTUUYECKOU J1eITeIbHOCTH Ye/I0BeKa,
CTII0COOCTBYIOT BOCITUTAHUIO YBaXKeHUsI K MPOLIeCCy TBOPUYECTBAa B 00/1IaCTH TeOPHH
Y TIPaKTUUeCKUX MPUIOKEHUU XMMUM, TOMOTar0T BbIMYCKHUKY OPUEHTUPOBATHCS B
O0IIleCTBEHHO U JIMYHOCTHO 3HAUMMBIX TpobJsieMax, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKHA OCMBIC/IMBATh UH(POPMALIMIO ¥ IPUMEHSTh eé J71s1 TTION0J/THEeHWSI 3HaHWH,
pelleHusI UHTe/JIEKTYa/IbHbIX U SKCIIepUMeHTaIbHbIX UCC/IeJ0BaTe/IbCKUX 3a/1au. B
I[eJIOM CO/lep)KaHHe yueOHOro TipeMeTa «XHMHs» JIaHHOTO YPOBHS W3yUeHUs
OpHEHTUPOBaHO Ha (hopMUpOBaHUe y 00yUarol[UXCsl MUPOBO33PEeHUYECKON OCHOBBI
AJ1s1 TIOHMMaHus (QUIOCOPCKUX Wel, TaKhuX Kak: MaTepuajbHOe eJUHCTBO
HEOPraHWYeCKOTo W OpraHuuecKoro Mupa, 00yC/I0B/IeHHOCTh CBOMCTB BeIIeCTB UX
COCTaBOM U CTPOEHUEM, [T03HABAEMOCTh NMPUPO/IHBIX SIBIEHWUN MYTEM SKCIePUMEHTa
W pelleHusi TPOTUBOPEUYMM MeKJy HOBBIMM (hakKTaMh U TeOopeThyeCKHUMU
TIpe/ITIOChI/IKaMH, 0CO3HaHKe POJId XMMHU B PellleHHWH SKOJ0ruueckux npobsem, a
Tak)ke mpobsiem cOepe)keHuUsi IHePreTUUeCKUX PeCcypCoB, ChIPhsi, CO3[jaHUSI HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B nnaHe pemeHusi 3aZjay  BOCIMTAHUS, Pa3BUTHSI U COLIMAIMU3aLIUU
00yuaroIuxcss MPUHATbIE MPOTPaMMOM I10 XWMWU TIOAXOMAbI K OITpe/le/IeHHIO
coflepKaHUsi U TIOCTPOEHHUsi TIpeAMeTa TIpeAyCcMaTpuBalOT (OpPMHUPOBaHUE
YHUBepCaTbHBIX YueOHBIX AeMCTBUM, UMEIOINX 6a30Boe 3HaUeHUe [/ pa3/TMUHbIX
BU/IOB JIeSTe/IbHOCTU: pellleHusl Tpo0sieM, TOMCKa, aHaiu3a W 00paboTKu
wHbOpMaI[ii, HeoOXOJUMBIX [JjisI TIPUOOpeTeHHWs OIbiTa TIPAKTHUECKOH U
MCC/IeIOBAaTe/IbCKON /leITe/IbHOCTH, 3aHUMalollell BakKHOe MeCTO B TO3HaHUU
XUMUHU.

B mpakTvke mperiofiaBaHus XMMHK KaK Ha YpOBHE OCHOBHOTO 001ijero
oOpa3oBaHMsl, TaK ¥ Ha YPOBHe CpeZiHEro o0Iriero oOpa3oBaHus, TIPY OTpeie/leH|H
co/lep)KaTe/IbHOW XapaKTepUCTUKU liejield U3ydeHusl TipeJiMeTa HarpaB/eHueM
MepBOCTEeNeHHONW 3HAUMMOCTH TPAJULIMOHHO TpPU3HaéTcsi (hOpMUpPOBaHWE OCHOB
XUMHUECKON HayKd Kak 00/1aCTM COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTUYeCKOou
JleATeJIbHOCTU uejioBeKa M KaK OZJHOTO M3 KOMIIOHEHTOB MMPOBOM KynbTypbl. C
MeTOJWYeCKOW TOYKU 3peHHsI TaKOW TMOAXOJ, K OMpe/esieHur0 liejied U3yueHust
rpeZiMeTa SIB/ISIeTCSI BIIOJIHE OTIpaB/laHHbIM.



CorsiacHO JaHHOW TOUKe 3peHHUs TJIaBHbIMU Le/ISIMM U3yueHusi TipeiMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 KJ1.) SIBASIFOTCS:

e (QopMHUpOBaHHME CHUCTeMbl XUMHUYECKMX 3HAaHHW KaK BaKHeUIlleu
COCTaBJIAIOLEN eCTeCTBEHHO-HAYYHOU KapTUHBI MHpa, B OCHOBe KOTOPOH
NieXXaT K/rueBble TIOHATHS, (yH/laMeHTa/lbHble 3aKOHbI U TeOpHUH XUMUH,
OCBOeHHe si3blKa HayK{, YCBOEHHe W TOHUMaHWe CYIHOCTU AOCTYIHbIX
0000111eH1II MUPOBO33peHYeCKOro XapakTepa, 03HaKOMJIeHHe C UCTOpHel Ux
Pa3BUTHUS U CTAHOBJIEHUS;

e (opMUpOBaHUe U pa3BUTHE TMPE/CTaB/Ie€HUI 0 HAyUHbIX MeTO/aX MO3HaHUs
BeIIeCTB ¥ XUMUUECKUX PeaKiiii, HeoOX0JUMbIX /i PHOOpeTeHsT yMeHUH
OpPUEHTUPOBAThCSI B MUDe BellleCTB M XUMHUECKUX SIBJIEHUM, HMMEIOLUX
MeCTO B MpUpO/ie, B MPAaKTUUeCKOW U MOBCeHeBHOU »KU3HU;

e Ppa3BUTHE YMeHWM U CIOCOO0B JiesTeTbHOCTH, CBSI3aHHBIX C Hab/roieHneM u
00bsICHEHMEM XMMUYECKOro JKCTiepuMeHTa, COOJrofieHreM — MpaBuMil
6e3oriacHOro obpaiiieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofiepkaTe/ibHasi XapaKTePUCTUKa 1ie/iell 1 3afiau U3ydeHus
rpeMeTa B IPOrpaMMe 0 XMMHUM YTOUHEeHa ¥ CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBLIMM TIPUOPUTETAaMHM B CUCTeMe cpefHero oOiero obpa3oBanusi. CerofiHsi B
TIpPeroiaBaHNK XMMHU B OOJIbITIeN CTeTIeHW OTJaéTCs MpeAriouTeHre TTPaKTHUeCKOH
KOMIIOHEHTe  cojiep)KaHusi 00yueHHs, OPHEHTHPOBAHHOW Ha TIOATOTOBKY
BBIITYCKHHKA 00111e00pa3oBaTe/lbHOM OpraHM3al|M, BIaJielolero He Habopom
3HaHWM, a (YHKIMOHATBHOM TI'PaMOTHOCTBIO, TO €CThb CIOCO0aMU U YMeHUSIMU
aKTHWBHOTIO MO/TyUeHusl 3HaHUM U TIPUMeHeHUsI UX B peasibHOM YKU3HU [I/Is1 PellleHus]
MpaKTUUeCKUX 3ajau.

B CBs13M € 3TUM IIPHY U3yYeHUH MpeaMeTa « X UMHUs» JOMUHHUPYIOIIlee 3HaueHue
NpUOOpeTaroT Takue 1ie/id U 3a/laud, Kak:

aflanTalys 00yJarUuXcs K yCJIOBUSM JUHAMUUHO Pa3BUBAIOLIETOCS MUPA,
dbopMrpOBaHWe  WHTE/NIEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camo0bpa30oBaHuI0, COTPYHUYECTBY, CAMOCTOSITEJTbHOMY TIPUHSATHIO TPAMOTHBIX
pellleHNi B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C Bell[eCTBaMU M UX
TIpUMeHeHHeM;

dopmupoBaHre y 0Oy4arOIIMXCS  K/FOUEBBIX HABBIKOB  (K/THOUEBBIX
KOMITeTEeHIIU), HMMEIIUX yHUBepcaibHOe 3HaueHue [ pa3/MuHbIX BHUJIOB
JlesiTe/TbHOCTU: pellleHursl 1po6sieM, MOKCKA, aHanu3a U o0paboTku uHpopMaruu,
HeoOX0IUMBIX /1J1si TPUOOpeTeHus OTbITa [IesiITe/IbHOCTH, KOTOpasi 3aHMMaeT BayKHOe
MeCTO B TO3HAHUM XUMHM, a TakKe [Jisi OLEHKU C TO3WLUH SKOJI0rUuecKoi
6e30macHOCTH XapaKTepa B/IMSHUS BeIleCTB U XUMUYeCKHX MPOL[eCCOB Ha OPTaHK3M
ye/ioBeKa M MPUPOJHYIO Cpeay;



pa3BUTHe Tl03HaBaTe/bHbIX WHTEPeCOB, WHTEe/UIeKTyaJbHbIX U TBOPYECKUX
CrIocoOHOCTeM 00yUaromUXCsl: ClIOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBbIE
3HaHUs 110 XUMUU B COOTBETCTBUM C XKU3HEHHBIMU MTOTPEOHOCTSIMU, UCTIOIH30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH /I TIOMCKA U aHa/ikM3a yueOHOU U
HayYHO-TIONY/IIPHON MHPOPMAaI[ii XUMHUUIECKOT'0 CO/Iep>KaHUST;

¢dbopMrpoBaHue U pa3BUTHe Y 00yUarol[MXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIL/IeHHsI, 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 rao0anbHbIX MNpobiiem
paLMOHaNBHOTO TIPUPO/IOTIOIH30BaHUs, TIOTIO/IHEHUSI SHePreTUYeCKUX pecypcoB U
COXpaHeHHUs TIPUPOJHOTO0 PABHOBECHs], OCO3HAHHS HEOOXOAMMOCTH OepesKHOTOo
OTHOIIIEHHSI K TIPUPOJie U CBOEMY 3/I0POBBIO, a TakKKe MpHOOpeTeHUs OIMbITa
WCTIO/Tb30BaHUs TIO/IyUeHHBIX 3HAHWM /IS TIPUHSATHS TPaMOTHBIX pellleHud B
CUTYaI[UsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 11aHe cpegHero o6iero oOpa3oBaHUs TpeAMET « XHUMHUSI»
6a30BoOro ypoBHSI BXOAWT B COCTaB IpeIMeTHOM 006/1acTh «EcTecTBeHHO-HayUYHbIe
TIpeIMEeThI».

OO011jee YKCII0 YaCOB, OTBEAEHHBIX /IJIs1 U3yUeHUs XUMUH, Ha 6a30BOM ypOBHe
cpenHero obiiero o6pa3oBanusi, coctasisieT 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 OPraHUUYeCKOU XUMHH

[IpegMeT opraHMYeCKOM XUMUU: €€ BO3HUKHOBEHWE, Da3BUTHE U 3HAUeHUeE B
MOJlyYeHUW HOBBLIX BellleCTB U MaTepuasioB. Teopus CTpPOeHUs OpraHU4yecKux
coenuHeHu A. M. ByTiepoBa, eé 0CHOBHbIe M0J10KeHUs1. CTPYKTypHbIe (POPMY/IbI
OopraHuyeckux BemectB. ['omosiorvs, wu3omepus. XuMmuuyeckas CBS3b B
OpraHNuyYeCcKux CoeJiJMHeHUsIX — OJJMHAPHbIe U KpaTHbIe CBSA3U.

[TpencraBneHve o KjaccuduUKalyyd OpraHuyeckux BemecTB. HomeHkaTypa
OpraHMYecKux COeJuHeHWH (cucTeMaTWyeckas) W TpUBHaIbHble Ha3BaHUS
Ba)KHEUIIMX MpeJCTaBUTe/el K/1aCCOB OPraHUueCKUX BellleCTB.

OKCrepuMeHTa/lbHble MeTOZbl W3Y4YeHUs] BellleCTB W HX [peBpallleHuM:
03HaKOMJIeHHe C 0Opa3ijaMi OpraHuYeCKUX BellleCTB U MaTeprajlaMU Ha MX OCHOBE,
MO/leTMpOBaHKe MOJIeKY/l OpraHWUeCKUX BellleCTB, HaO/ofieHWe U OIMucaHue
[IeMOHCTPALIMOHHBIX OIBITOB I10 IIpeBpAlljeHUI0 OpraHWYeCcKUX BeLeCcTB I[IpU
HarpeBaHUM (T/1aB/ieHUe, O0yTIMBaHUe U TOPeHUe).

YraeBsopopoanl

AJIKaHBI: COCTaB M CTPO€HHEe, TOMOJIOTUUeCKUW psif. MeTaH U 3TaH —
MpOCTelllIe Tpe/CTaBUTe/N alKaHOB: (U3MUecKue U XUMUYecKhe CBOMCTBa
(peakuuu 3amellleHUs] U TOPEHMs), HaxoXK[JeHue B TpUpOJle, MOayueHrue Hu
TIpYUMeHEeHUe.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUW psAfl. DTWIEH U MPOMUIeH —
MpoCTeuIe TpeACTaBUTe/d aJKeHOB: (U3MUYecKue U XHMUYeCKhe CBOWMCTBa
(peakuMy  TUAPWPOBAaHUS, Ta/lOTeHUPOBAHMS, THJpaTalyW, OKHWCJIeHUS U
MO/IMMEepPU3aLuK ), MoJlydeHue U TIpUMeHeHue.

Ankaguensl: OyragueH-1,3 u MeTwnOytagueH-1,3: CcTpoeHWe, BayKHEHIIIHe
XMMUUeCKre CBOMCTBA (peakuusi ronuMepu3anuu). [lomyueHne CHUHTETUYECKOTO
KayudyKa Y pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUYECKUH psifi. AlLleTHUIeH
— TMPOCTEMIINA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpoeHWe, ¢u3nueckue U
XMMUUeCKre CBOMCTBA (peakiuy TWIpUpOBaHUs], raJOreHUpOBaHusl, TUipaTaliuy,
rOpeHust), MoJiyueHue U TIpUMeHeHue.

Apensl. beH3on: coctaB, cTpoeHue, (Quanueckue U XUMHUYeCKHe CBOMCTBa
(peakuMy rajoreHWpOBaHWS ¥ HUTPOBAHUSA), MOJydeHUe U npumMeHenue. Tosyosn:
cocmas, cmpoeHue, cpusuueckue U  Xumuyeckue ceolicmea (peakyuu
20/102eHUPOBAHUS U HUMPOBAHUS1), No/yueHue u npumeHeHue. TOKCUMYHOCTb apeHOoB.
['eHeTnyecKasi CBSI3b MEXAY YIJIEBOAOPOJAaMH, TIPUHAMJIEXAIUMUA K pPa3/TUUYHbIM
KJlaccam.



[IpupoJHble WCTOYHWKMU YI/IeBOJOPOAOB. [IpUpoAHBIM ra3 W MOIMyTHbIE
HedTaHble Ta3bl. HedTh U eé mpoucxoxaeHre. Criocobbl mepepaboTKu HedTH:
reperoHka, KpeKWHr (TepMUuecKui, KaTaJlUTHUYecKuil), nupoJin3. [IpoayKTbi
nepepaboTKy HeTH, UX TIPUMeHeHHe B TTPOMBIILJIEHHOCTH U B ObITy. KaMeHHBIM
yTOJIb ¥ TIPOAYKTHI ero rmepepadoTKH.

OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BeLIeCTB U WX MpeBpallleHUi:
03HaKOMJIeHHe ¢ 0bpa3sliaMu T/1acTMace, KayuyyKoB U pe3uHbl, Koyiekiuu «HedTb»
U «YT0JIb», MOJeNMpOBaHe MOJIeKYJl YI7eBO/0PO/IOB U rajloreHONpOU3BO/JHbIX,
TIpOBe/ieHHe MMPaKTUUeCckou paboThl: TTo/TyueHHe ITUIeHa U U3yUeHre ero CBOMCTB.

PacuétHble 3amaun.

BbruncsieHusi 10 ypaBHEHHWIO XUMUUeCKOM peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOTO BelecTBa W/IM TMPOJYKTa peakluu IO M3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 UCXO/HBIX BEI[eCTB WX TIPOAYKTOB PEAKITUH).

Kuciopojcoaepxaiijue opraHuuecKue coeJuHeHus

[IpepenbHble OAHOATOMHBIE CIUPTBL. MeTaHOM UM 3TaHOM: CTPOEHHUe,
du3nueckue W XUMHYECKHMe CBOWCTBa (peaklUyMd C aKTUBHBIMM MeTa/l/laMH,
rajioreHoOBOJOpO/laMH, TOpeHue), NpvMeHeHWe. BoJopojHble CBSI3U MEXAY
MOJIeKyJlaMy CITMPTOB. [elicTBUe MeTaHO/Ia U 3TaHO/Ia Ha OpPraHK3M uejioBeKa.

MHoroaToMHble  CIUPThL.  DTUMEHTJIMKOAbL U TJIULIepHUH: CTPOEHHE,
du3nueckue ¥ XUMUYECKHe CBOWCTBA (B3aWMOJEHCTBHE CO IeJI0YHBIMU
MeTa/ulaMH, KauyeCTBeHHasi peaklds Ha MHOIrOaTOMHble COUPTHI). [lelicTBUe Ha
opraHu3sM uesioBeka. [IpyMeHeHUe TUI[ePUHA U STUIEHTJIUKOJIS.

deHoJ: CTpOeHUWe MOJIeKy/bl, (u3nueckhe U XHMUUYECKUe CBOMCTBaA.
TokcruuHOCTh (peHosa. [IpyumeHeHue deHoIa.

Anbaeruibl U KemoHbl. DopManbierus, aleTaabJeruji:  CTPOeHue,
du3nueckue U XMMUUeCKWe CBOMCTBA (peakiuu OKWUC/IeHWSI U BOCCTaHOBJ/IEHUS,
KaueCTBeHHbIe Peakiyi), MoJIyueHre U TipuMeHeHue.

OZHOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBBIE KUC/IOThL. MypaBbHHAs U YKCYCHas
KUCJIOTBI: CTPOeHue, (pu3ndeckre ¥ XMMHUUYeCKHe CBOMCTBA (CBOMCTBa, 001iye /s
KJlacca KUCJIOT, peakiys 3Tepu(puKaLin), noayueHre v npumeHenve. CteapuHoBasi
M OJIEMHOBAsi KMCJIOThI KaK TIpPe/iCTaBUTe/I BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJ/TM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOII[ee eliCTBHE.

CnokHble 3(GUpPbl KaK IPOM3BOJHBIE KAapOOHOBBIX KHC/IOT. I'Maponu3
CoKHbIX 3¢bupoB. XKupbl. 'naponus xxupoB. [IppuMeHeHue XuUpoB. bronoruueckas
POJIb XKUPOB.

YrneBogpl: cocTaB, KhaccudbuKalus — yriaeBosoB  (MOHO-, [AU- U
noscaxapu/ibl). I'/itoKo3a — MpOCTeMImii MOHOCaxapu/l: 0COOEHHOCTU CTPOEeHUS
MOJIeKYJIbI, (hr3nUecKre U XMMHUUeCcKre CBOMCTBa (B3auMo/IeliCTBUe C TUPOKCUIOM
meau(Il), okucieHrne aMMrauHbIM PacTBOpoM okcHjia cepebpa(l), BocctaHoBIeHMe,




Opo’keHue T/IFOKO3bl), HaX0XKeHe B TIPUpo/ie, MpuMeHeHue, O1oornyeckasi poJib.
doTtocuHTe3. pyKTO3a KakK U30Mep IJIHOKO3bI.

Kpaxman v netosio3a Kak NpupojHble nosvMepbl. CTpoeHue Kpaxmasa U
Le/to03bl.  dusvueckue W XUMHAUYECKME CBOMCTBA KpaxMana (TUpOJU3,
KaueCTBEHHasi peaklys C U0JI0OM).

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeLeCTB U MX TpeBpallleHUN:
npoBeJieHWe, HabJtOZileHe W OIMCaHWe JeMOHCTPALIMOHHBIX OIMbITOB: TOpeHHe
CMMPTOB, KaueCTBEHHbIE PeaKlMM OAHOATOMHBIX CIHUPTOB (OKUC/IEHWEe 3TaHoja
okcugoM Megu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOZEMCTBUE T/MLEPUHA C
ruapokcugom meau(1l)), anbaeruoB (OKMC/IeHHe aMMUAYHBIM PacTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMozelcTBHe Kpaxmana C HOZAOM),
ITpOBe/IeHHe TTPaKTUUeCKOoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuétHele 3aauu.

BbruncsieHusi 10 ypaBHEHHWIO XWMHUYECKOH peakiuyd (Macchl, 00BEMa,
KO/IMYeCTBa MCXOHOTO BelllecTBa W/IM TMPOJYKTa peakiuu IO M3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BeIl[eCTB WX TIPOAYKTOB PeaKI|H).

A3oTcogeprkalljye opraHuueckue coeJMHeHus.

AMUHOKHC/IOTHI Kak aMm(OTepHbIe OpraHAueckue coeguHenus. dusnueckue v
XMMUWUeCKre CBOMCTBA aMMHOKUCIOT (Ha MpuMepe TraulyHA). buonoruueckoe
3HaueHWe aMUHOKUCJIOT. [lenTuapbl.

befku Kak MpUpOJHbIE BBICOKOMOJIEKYJ/ISIDHbIE coelvHeHus. [lepBuuHas,
BTOpPHMYHAas W TpPeTUYHass CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBa OeKOB:
TW/IPOJIU3, IeHaTypal[ysi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepuMeHTa/lbHble MeTOZbI M3Y4YeHUs] BeIleCTB W HUX [peBpallleHuM:
HabJIr0/IeHe 1 OfrcaHue J[eMOHCTPAI[MOHHBIX OMBITOB: /ieHaTypalusi 6eKoB Mpu
HarpeBaHUH, LIBEeTHbIE peaKliy Oe/TKOB.

BbiCcoOKOMOJIeKy/ISIpHBbIE COeAUHEeHMS

OCHOBHbIE TOHSTUSI XMMHUU BbICOKOMOJIEKYJIIPHBIX COeAUHEHU: MOHOMEp,
MoJIMMep, CTPYKTYPHO€e 3BEeHO, CTelleHb MOoJMMepu3aliiu, CpeiHsIsI MOJIeKY/IsipHast
Macca. OCHOBHble MeTOAbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COEeJIUHEHUd —
MoJIMMepHr3aLusi ¥ MOJTUKOH/eH Cal[usl.

OKCrepuMeHTa/lbHble MeTOZbl M3Y4YeHHUs BeleCTB M HX M[peBpallleHuM:
03HaKOMJIeHHe C oOpasiiaMy MPUPOHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJlacTMacc,
KayuyKOB.

MesxripeMeTHBIe CBSI3U.

Peanuzaniysi MeXXrpeJMeTHbIX CBsI3€M MPU U3YUeHUU OpraHUueCckKou XMMUM B
10 ksacce oOCyIeCTB/sSIETCS 4Yepe3 HCIOb30BaHHE KakK OOIUX ecTeCTBEeHHO-
Hay4HbIX TOHSTHM, TaK W TIOHSATUM, SIBJSIOMIUXCS CUCTEMHBIMM [JIs1 OT/Ae/bHBIX
TpeMeTOB eCTeCTBEHHO-HayYHOT0 LIUKJ/IA.



OO61e ecTecTBeHHO-HayUHbIe TIOHSTHUS: SIBJIeHUe, HayuHbIN (DaKT, rumoresa,
3aKOH, TeOpHs, aHa/lu3, CHUHTe3, KjaccuuKalysi, MepuoAruuHOCTb, HabmojeHue,
M3MepeHue, SKCIIePUMEHT, MO/Ie/TUPOBaHUe.

®du3uka: MaTepusi, SHeprusi, Macca, aToM, 3JeKTPOH, MOJIeKyIa,
SHepPreTUUeCKWil ypOBeHb, BeIeCTBO, Tel0, O0bEM, arperaTHoe COCTOSIHUE
BeIleCTBa, (pu3nuecKre BeJTUUMHBI U eJUHULIBI UX U3MepeHVsl.

buosnorus: knetka, opraHusM, 6Ouocdepa, oOMeH BellleCTB B OpraHHU3MEe,
dorocuHTe3, OUONOTHYECKU aKTUBHbIe BelllecTBa (0OenKu, YriaeBoAbl, >XUPHI,
(dbepmeHTHI).

[eorpaduisi: MUHepasbl, TOPHbIE TIOPOALI, T0JIe3Hble UCKOTIaeMbie, TOTIIUBO,
PeCypChl.

TexHosiOTHsI: TMINEBbIE TPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TMTaHUS,
MOIOILI[1e CPe/ICTBa, JieKapCTBeHHbIe ¥ KOCMeTHUeCKre rperapaThl, MaTeprasbl 13
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJTACC
OBIIIASI N HEOPTAHNYECKAS XUMUSA

TeopernyecKue 0CHOBbI XUMHUH

XUMUYeCKUU 3nemMeHT. ATom. fAapo artoma, H30TOMBL.  JIEKTPOHHAas
o0oji0uKa. JHepreTUUecKrue ypOBHHU, MOAYPOBHU. ATOMHBIe opbuTany, s-, p-, d-
3/ieMeHThl. OCOOEHHOCTH pacripefiesieHus1 7IeKTPOHOB TI0 OopOUTaisiM B aTOMax
3JIeMEHTOB TePBbIX UETHIPEX MEPUOO0B. DJIeKTPOHHAsE KOH(PUrypaLusi aTOMOB.

[Teprognueckuii 3aKoH U [leproauyeckast cicteMa XMUMUUeCKUX 3/1eMeHTOB /1.
N. MeHgeneeBa. CBsi3b MepUOJUUYECKOr0 3akOHa W Ilepuoanueckor CUCTeMbl
xumMuueckux snemeHToB [I. V1. MeHzeneeBa C COBpeMEeHHOM TeOpUel CTPOEeHUs
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsI CBOMCTB XHWMHWYECKHUX 3JIEMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIeCTB IO TPyMIaM U IepHo/aM.
3HaueHue MepruoUYeCcKoro 3aKOHa B pasBUTUU HAYKMU.

CrpoeHue BeljecTBa. XUMHUYeCKass CBfI3b. BHAbBl XMMHUUYECKOW CBSI3U
(KoBaneHTHasi HeroJisipHasi U TOJsIpDHAsi, MOHHasi, MeTajinyeckas). MexaHU3Mbl
oOpa3oBaHMsI KOBA/JIEHTHOH XUMWUeCKOW CBsS3M (OOMEHHBIM U IOHOPHO-
aKLenTopHbiM). BogopoaHas cBsi3b. BaneHTHOCTb. 3O€KTPOOTPULIATETBEHOCTD.
CrernieHb OKUC/IeHYs. VIOHbI: KATUOHBI U AHUOHBI.

BemjectBa  MOJIEKYJISDHOTO U HEMOJIEKY/ISIDHOTO — CTpOeHHusl. 3aKOH
IIOCTOSIHCTBA COCTaBa BelljecTBa. UMbl KPUCTA/UIMUECKUX PellféTOK. 3aBUCUMOCTh
CBOKMCTBA BeIL[eCTB OT TUIA KPUCTA/UTMYECKON PEIIETKHU.

[ToHATHEe O [ucriepCcHbIX cucTteMax. VICTUHHBIE U KOJUIOWJHBIE PAaCTBOPHI.
MaccoBas 7j0/1s1 BelljecTBa B pacTBope.



Knaccuduvkanms HeopraHUYecKux CcoeIUHeHU. HomeHKnaTypa
HeOpraHuvecKWx BellecTB. ['eHeTMyeckass CBS3b HEOPraHUYECKUX BeLecTB,
TIpUHAJJ/IeXKal X K Pa3/IMYHbIM KJ/laccam.

Xumuueckasi — peakius.  Kraccudukaiys — XMMAYeCKUX — peakluid B
HEOPraHWYeCcKOM M OpraHWuYeCKOU XMMHUM. 3aKOH COXPaHEeHHs MacChl BeIeCTB,
3aKOH COXPaHeHUs U TIpeBpalleHrs SHePryuy MpyU XMMHAUYeCKUX peakLysX.

CKOpOCTb peaklyy, eé 3aBUCUMOCTb OT Pa3/MuHbIX (pakTopoB. OOpaTHMbIe
peakiuu. XuUMHUYECKOe paBHOBecue. @aKTOpbl, BAUSIOIIME HA COCTOSTHHE
XyuMuyeckoro pasHoBecusd. I1puniun Jle [laresnbe.

OnekTponMTHyeckas auccoruanys. CuibHbIe U cjiabble 31eKTposThl. Cpesia
BOZIHBIX PACTBOPOB BeLECTB: KUC/Iasi, HeMTpaJibHas, Le/0YHasl.

OKuCUTeIbHO-BOCCTaHOBUTEJIbHbBIE PeaKLUH.

OKCrepuMeHTa/lbHble MeTOZbl W3Y4YeHUs] BellleCTB W HX [peBpallleHuM:
nemMoHcTpanyst Tabmmi «[leproguyeckasl cucTeMa XUMHAUYECKUX 3emeHToB []. U.
MeHiesieeBa», M3ydeHUe Mojejieli KPUCTA//IMUeCKUX PeIIETOK, HalmofeHrde U
OTMCaHue JIeMOHCTPALIMOHHBIX U JJabopaTOPHBIX OIBLITOB (pa3/ioykeHue TepoKcH/ia
BOZ0PO/ia B MPUCYTCTBUU KaTaanu3aTopa, Orpejie/ieHre Cpefibl PACTBOPOB BEIECTB
C TIOMOIIIbIO YHUBEPCaTbHOT0 MHAWKATOPa, PeakIMi HOHHOTO 0OMeHa), TTPoBe/[eHHe
MIPAKTHUeCKOH paboThl «BMsiHe pa3MMuHbIX (DaKTOPOB Ha CKOPOCTb XMMHUECKOMH
peakum».

PacuéTtHsle 3agauu.

Pacuétbl 1O ypaBHEHMSIM XUMHUECKUX peaki[ud, B TOM UHCJIe
TePMOXHMMHUUYECKHUE PAaCUYEThI, pACYETHI C UCIIOIb30BaHUEM TTOHSATHUS «MacCoBas J0JIs1
BellleCTBa».

Heoprannueckass Xumus

Hemetamnbl. ITlonoxkenve Hemeta/sioB B Ilepuoguyeckor  cucreme
XUMHUeCKUX 37emMeHTOB []. V1. MeHzeneeBa M 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBOWCTBA HeMeTas/uioB. AJUIOTPONUSI HeMeTa//IoB (Ha mpumepe
KUCJIOPOJa, cephl, pocdopa u yrieposa).

XUMHUeCKre CBOMCTBA BaKHEMIIMX HeMeTa//IOB (TajioreHOB, Cepbl, a30Ta,
docchopa, yrieposa U KpeMHUs)) W MX  coeAuHeHUW  (OKCHJOB,
KUCIOPOACO/Iep KalliuX KUCJI0T, BOAOPOAHBIX COeUHEHHUN).

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

MeTtannel. Ilonoxenve metaioB B [leproguueckor CUCTeMe XUMUYECKUX
ynemeHToB 1. 1. MenpeneeBa. OcoO6eHHOCTU CTPOEHUs 37eKTPOHHBIX 000/10ueK
aToMoB MeTa/uioB. Ob1ue ¢usnueckue cBoicTBa MetasuyioB. CrijlaBbl MeTaslIOB.
ONeKTPOXUMHUYECKUW Psifi HAaNPSPKEHW MeTaslIoB.

XUMHUYeCKre CBOMCTBA Ba)KHEHWIIMX MeTa//IOB (HaTpUM, Ka/di, KaJbLIui,
MarHuu, aJtOMAHUM, [IUHK, XPOM, >Kejie30, MeZib) U UX COeJUHEeHUH.



OO6mme crocoObl MoMyueHHss MeTa/loB. [IpuMeHeHHe MeTasyioB B ObITY U
TeXHUKE.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeLeCTB U MX TpeBpallleHuN:
H3yueHre KOJUIeKIUM «MeTasuibl U CIUIaBbl», 00pa3l[0OB HEMETAsIOB, pellleHre
9KCTIepUMEeHTabHBIX 3afiau, Hab/iioJieHre W OlMCaHWe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OMBITOB (B3aUMOZEMCTBUE TUIPOKCHA aJFOMUHUS C pPacTBOpaMU
KUCJIOT U 11je/ioueli, KayeCTBeHHbIe peakl[uM Ha KaTUOHbI MeTaslIOB).

PacuétHble 3amaun.

PacuéTbl Macchl Bell[eCTBa WM 00BbEMa ra3oB 10 W3BECTHOMY KOJAUYECTBY
BellleCcTBa, Macce Wik 006BEMY ONHOTO W3 yuaCTBYIOIIMX B PeaKI[UH BEIeCTB,
pacuéThl Macchl (06bEMa, KOJIMUeCTBa BellleCTBa) MPOAYKTOB peaki[i, eC/Iu O/IHO
13 BellleCTB UMeeT NPHUMEeCH.

XuUMHUS U )KU3Hb

Pomb xumuM B obecrieyeHWH SKOJIOTMUECKOM, SHEePreTHYecKod U THITeBOM
6e301acHOCTH, Pa3BUTHUM MeAULIMHBL. [IOHSTHE O HayuyHBIX MeTOoZax TO3HaHHs
Bell[eCTB U XMMUYECKUX peaKiuil.

[MpencraBnenuss 06 OOIMX HAay4yHbIX TIPUHLMIIAX — ITPOMBIILIEHHOTO
MOTyUeHUs] BayKHEUIIINX BeIlleCTB.

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

XvMHUsI U 3[I0POBbe ue/ioBeKa: MpaBW/a HCIOJb30BaHUS JIeKapCTBEHHBIX
TIperiapaToB, TipaBH/ia 6€301MacHOr0 UCITO/Ib30BAHMUSI TTPerapaToB OLITOBOM XUMUH B
TOBCEeJHEBHOM YKHU3HHU.

MexnpegMeTHbIe CBSA3U.

Peanu3ariusi  MeXKIIpeMETHBIX  CBsi3eli TMpU  M3yueHWW OOIel u
HeopraHu4eckord XxvMuM B 11 KJjiacce OCyIeCTBJISIETCSI Uuepe3 UCIO/Ib30BaHUe KaK
OOIMX eCTeCTBeHHO-HAyUHBIX TIOHATHM, TaK W TIOHATUM, SIBJISTFOIIAXCS
CUCTEMHBIMU [1JI51 OT/Ie/IbHBIX MPeMETOB eCTeCTBEHHO-HAaYYHOr0 LIUK/Ia.

OO01iye ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIA (DAKT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHa/lu3, CHUHTe3, KiacCubHUKalys, TepuoJAYHOCTb, HabmromeHue,
9KCIIePUMEHT, MOZIe/IUPOBaHUe, U3MepeHUe, sIBJIeHUe.

du3nKa: MaTepusi, SHEPrUsi, Macca, aToM, 3JIeKTPOH, POTOH, HEUTPOH, UOH,
M30TOIl, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYeCKU YPOBEHb, BELeCTBO, TeJO,
00BEM, arperaTHoe COCTOSIHWE BEIeCTBa, (hU3NUeCKre BeJTMUMHBI U eUHUIIbI UX
M3MepeHus, CKOPOCTb.

buosnorus: KneTka, oOpraHu3M, 3KOocucTeMa, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpTaHU3Me.



['eorpadusi: MUHepasibl, TOPHbIE MOPO/bI, T0JIe3HbIEe UCKOTaeMble, TOTLIMBO,
pecypchl.

TexHo0rKsA: XUMHUUeCKasi MPOMBILLIEHHOCTb, METasulyprusi, MPOU3BO/JCTBO
CTPOUTENIbHBIX MAaTepUasioB, CeIbCKOXO35IMCTBEHHOE TIPOU3BO/CTBO, THILIEeBast
TIPOMBIIIJIEHHOCTh,  (papMalleBTUYecKasi  MPOMBIILJIEHHOCTb,  TTPOU3BO/ICTBO
KOCMeTUUYeCKUX T[pernapaToB, TPOM3BO/ACTBO KOHCTPYKLIMOHHBIX MaTepHUasoB,
3JIeKTPOHHAs TPOMBILIEHHOCTb, HAHOTEXHO/IOTHH.



IIJTAHPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA BA30OBOM YPOBHE CPEAHEI'O OBIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATBI

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

B CoOOTBeTCTBUM C CUCTEMHO-ZESTe/NbHOCTHBIM TOAXOZO0OM B CTPYKType
JMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TpefMeTa «XHMHs» Ha yYPOBHe CpeJHero
ob11iero obpa3oBaHus Bbl/le/IeHbI CIeAYIOIIe COCTaBISIOITe:

OCO3HaHHWe OO0yYarIUMHCSI POCCHNMCKOW T'PaXKJAaHCKOW HAEHTHYHOCTA —
rOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/ie/IeHUI0;

Ha/Inyrie MOTUBAIK K 00yueHuo;

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

TOTOBHOCTb U CIMOCOOHOCTH OOYyUarol[uXCsi PYKOBOJCTBOBAaTbCSI B CBOeM
JesITe/IbHOCTU  LJeHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, TPUCYLIUMU L[e/I0OCTHOU
cucTeMe XMMHUeCKoro obpa3oBaHusi;

Ha/IMure MpaBOCO3HAHUS SKOJOTUUeCKOM KyJIbTYPhl U CTIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTH >)KU3HEHHbIE MJIaHbI.

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHUs TpeAMeTa «XUMHUs» JOCTUTAlOTCs B
eIVHCTBe Yy4yeOHOW W BOCTIMTATEe/JILHOW [IeSITEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMH, COLIMOKYIbTYPHBIMH, IYXOBHO-HPAaBCTBEHHBIMU 11€HHOCTSIMU
W WjJeasaMd POCCUMCKOTO TPaXkKAAHCKOro OOIIecTBa, MPUHATHIMH B 0OIIecTBe
HOpMaMH Y  TpaBWJaMH  TIOBeJleHUs,  CIOCOOCTBYIOIMMH  IIpolieccam
CaMOIO3HaHMs, CAMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJIEHUS] JIMUHOCTU
00yJaroImuxcsl.

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

1) rpakAaHCKOr0 BOCIUTAHUA:

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

Mpe/iCTaB/IeHdsT O COLIMAJbHBIX HOPMax M TMpaBWiaX MeXKIMUHOCTHBIX
OTHOILIEHH! B KOJIJIEKTHBE;



rOTOBHOCTH K COBMECTHOM TBOPUECKOM ZiesiTe/IbHOCTHU MPU CO3AaHUU YueOHBIX
TIPOEKTOB, pellieHrnH yueOHbIX U TT03HaBaTe/IbHBIX 3a/iau, BHITIOJTHEHUM XUMUUeCKUX
9KCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMePeHUs], JIOTUKy U
apryMeHThI PYTUX TIPYU aHa/In3e pa3/IMIHbIX BUJIOB YueOHOM /lesTeTbHOCTH;

2) IaTPHOTHUYECKOT0 BOCIIMTAHUA:

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

yBa)KeHUsI K TIPOIIecCy TBOpUecTBa B 00/1laCTM TEOPHUM U TPAKTUUYECKOTrO
NIPUMeHeHHsI XMMHH, OCO3HAHUs TOTO, UTO AOCTID>KEHUsS HAyKU eCTh pe3y/bTaT
IATeNbHBIX ~ HaO/Mo/eHnld, KpPOMOT/IMBBIX  SKCIIepUMEHTA/NbHBIX  TIOMCKOB,
TOCTOSTHHOTO TPYZa YUEHBIX U TTPAKTUKOB,

WHTepeca 1 I03HaBaTeIbHbIX MOTHBOB B ITOJIYYeHUH U TIOC/IeIYIOITEM aHa/Ir3e
HWHGbOpPMAIH O TIePe/[OBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TTIOBe/IeHNSI;

CrIoCOOHOCTH OLIeHWBAThb CUTYAl[MH, CBS3aHHbIE C XUMUYECKUMU SIBJIEHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpPa/IbHO-HPaBCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OILleHWBaTh CBOE TIOBe/leHHWe U TIOCTYIKH CBOMX TOBapwuilled C
MO3UIMM HPABCTBEHHBIX WM TPABOBbIX HOPM M OCO3HaHWeE IIOCTe[CTBUN ITHUX
TOCTYTIKOB,;

4) bopmupoBaHusA Ky/JIbTYPhI 310POBbA:

MOHWMaHWs 1[eHHOCTel 370poBoro W 0Oe3ormacHOro obOpa3a  JKU3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBeHHOMY (M3UUeCKOMYy M
TICUXUYECKOMY 3/I0POBBIO;

coOsrofieHUsT TIpaBU/ Oe30racHOro oOpalleHusi C BellecTBaMu B OBITY,
TIOBCe/IHEBHOM >KU3HU U B TPYZ0BOM /lesITe/TbHOCTH;

MOHUMaHWs 1[eHHOCTH TIPaBWI WHAWBUYaJbHOTO U  KOJUIEKTUBHOTO
6e3011acHOTO MOBeIeHUs B CUTYALUsIX, YI'POKAIOIINX 3[J0POBBIO U YKU3HU JIFOel;

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

5) TPyAOBOr0 BOCIIUTAHUSA:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTU B  y4yeOHO-HMCC/ieoBaTeTbCKOM
nesiTeIbHOCTH,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOW W JPYTUX  BHZAX
NesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHe B peIleHHH TNPaKTUUeCKUX 3ajad
COLIMabHOM HampaB/IeHHOCTH (B paMKax CBOEro KJacca, IIKOJIbl);



MHTepeca K MPAaKTUYeCKOMY M3yUYeHHI0 MpodecCcruid pa3MyHoro poja, B TOM
yuC/ie Ha OCHOBE MPUMeHeHUs! PeJMeTHbIX 3HaHUM M0 XUMUWY;

yBa)kKeHUSI K TPYY, JIFOASM TPy/a U pe3ybTaTam TPYA0BOH JesiTeTbHOCTY;

TOTOBHOCTA K OCO3HAaHHOMY BBIOOpY WHAWBHUIYa/JIbHOM TpPAeKTOPHUH
obpa3zoBanHus, Oymyieidi mpodeccryd W peasu3alliid COOCTBEHHBIX >KU3HEHHBIX
TJIAaHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTel K XUMUM, UHTePeCcoB U
noTpeGHOCTeM 0OITeCTBa;

6) 3K0/10ru4eCcKoro BOCIIUTaHUSA:

5KOJIOTUUECKHU 1]e/1ecO00pa3HOro OTHOILIEeHUsT K TIPUpOJe, KaK WCTOYHUKY
CyLL[eCTBOBaHMUS XU3HU Ha 3eMJie;

MOHWMaHHWs TJ/I00abHOTO XapakTepa S5KOJOTMUeCKUX mMpobsiem, BIIUSHUS
5KOHOMMUECKUX MPOLIECCOB Ha COCTOSTHUE MPUPOIHOM U COLIMAILHOM Cpe/ibl;

OCO3HaHUSI HeOOXOAWMOCTH WCITIO/b30BaHUS JOCTIDKEHUM XUMHUU /ISt
pellleHrs BOIPOCOB paLMOHAIbHOTO MPUPO/0IT0J/Ib30BaHUS;

AKTUBHOTO HENpUSTHS [JeMCTBUM, TIPUHOCAIIMX BpeJ, OKpYyXKarollen
TIPUPOJTHOM Cpefie, yMeHUsI MPOTHO3MPOBaTh HeOJ/arornpusiTHbie 3KO0JIOTHYeCcKHe
MOC/1e[ICTBUS MPeANPUHUMAaEMbIX AeMCTBUM U NIPeIOTBpalliaTh UX;

Ha/IM4Us Pa3BUTOTIO 9KOJIOTMUYECKOTO MBIIIIEHUS], IKOJIOTHUeCKON KY/IbTYPHl,
omnbITa JlesATe/TbHOCTH 9K0JIOTUYeCKOn HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B MO3HaBaTe/IbHOW, KOMMYHUKATUBHOW W COLMATbHOU
MpAaKTUKe, CIOCOOHOCTH W YMEeHHsI AaKTHUBHO TIPOTHUBOCTOSITh  WJ€0JIOTHUH
xemoobuuy;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

Cc()OPMUPOBaHHOCTU MHUPOBO33DEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU 1 0011[eCTBeHHOMN TIPAKTUKWY;

MOHUMaHUsl ClelU(PUKA XMMUU KakK HayKd, OCO3HaHUsi eé poid B
(OpMHUpPOBaHMK PpaLMOHABHOTO HAy4YHOIO MBILLIEHUS, CO3[JaHAW LIeJI0CTHOTO
npe/icTaB/ieHUss 00 OKpYyKarollleM MHpe KakK O eIMHCTBe TIPUPOAbLI U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpo0/ieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECHUS;

yOeXXIEHHOCTH B 0CO0OM 3HAUMMOCTM XWMWM JIJII  COBPEMEHHOM
LIMBU/IU3ALIUU: B €€ TYMaHUCTUUECKOM HallpaB/IeHHOCTH U BaXXKHOM POJIU B CO3/laHUU
HOBOM 0a3pl MarepuasbHOM KyJbTYPhl, pelIeHWd T100aqbHBIX TpobeM
YCTOMUYMBOIO PAa3BUTHS Ue/IOBeUeCTBa — CbIPbEBOM, SHEPreTUYeCKOHW, MUILEBOM U
9KOJIOTMUeCKOW 0e30MacHOCTH, B pa3BUTUU MeJULMHbI, 00ecriedeHHWU YCIOBUMN
YCITEITHOTO TPYZA U SKOJIOTHYeCKH KOMGMOPTHOM KU3HHU Ka)KIOTO ujieHa 00I1eCTBa;

eCTeCTBeHHO-HayYHOM TpPaMOTHOCTU: TIOHUMAaHUSI CYIIHOCTU MeTO/I0B
TMO3HaHUSI, UCTI0/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh
ToJiyyaeMble 3HaHUs [Jis aHaiu3a U 00BsICHEeHUS sIBJIEHUH OKPY»Kalolllero Mupa 1



MIPOMCXO/SAIINX B HEM M3MeHeHUH, yMeHus ZieflaTh 000CHOBaHHbIE 3aK/TIOUEHUS Ha
OCHOBe Hay4HbIX (DAaKTOB ¥ UMEIOIIMXCS JAHHBIX C LIe/TbI0 TTO/TyUeHHs I0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CAMOCTOSITEJTbHO HCII0/Ib30BaTh XWUMHUECKHe 3HaHWS IS
peliieHusI Ipo0/ieM B peaslbHBIX KU3HEHHBIX CUTYalUsX;

WHTepeca K M03HaHUIO U UCCTIe/JOBATeIbCKOM IeATeTbHOCTY;

TOTOBHOCTH U CIIOCOOHOCTM K  HETpPepbIBHOMY  00pa3oBaHHIO M
camMo00Opa3oBaHuio, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUW 110 XWUMWUU B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMUY;

MHTepeca K 0CO0EHHOCTSIM TpyJa B Pa3/iMuHbIX cdepax npodeccroHambHOM
nesITeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATbBI

MertaripefMeTHbIe pe3y/IbTaThl OCBOEHHS yueOHOTo rpeaMeTa «XUMHsS» Ha
ypOBHe cpefiHero obiiiero o6pa3oBaHus BKIFOYAIOT:

3HauMMble i1 (OPMHPOBAaHMS  MHPOBO33DEHHSI  OOyYaroIuxcs
MEXIUCIATIIMHAPHBIE (MeXKITpeJMeTHbIe) oOIleHayUHble TIOHATHS, OTPaKaroliye
1[e/IOCTHOCTh HAayUYHOM KapTUHBI MHUpa M CHenuduky MeTOJOB I03HAHU,
WCTIO/b3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO, SHEPIHs, sBJIEHHE,
TIPOL[eCC, CUCTeMa, HayuHbIA (DAKT, MPUHI[UI, TUTIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, UCciiefloBaHue, Hab/roieHre, W3MepeHre, SKCIIEPUMEHT U pYyTHe);

yHUBepcabHble yueOHbIe JefcTBUs (TT03HABaTe/bHbIE, KOMMYHUKAaTHBHEIE,

peryasiTUBHBIE), obecrieunBaroIyie dbopmupoBaHue (hyHKLIMOHAJIbHOM
T'PaMOTHOCTH U COLIMA/TbHOW KOMITeTEHI[UHM 00yUaroInxcs;
CIIOCOOHOCTh 00yUaroImuxcst WCII0/Tb30BaTh OCBOEHHbIEe

MEXXIUCIATITMHApHbIe, MUPOBO33peHUeCKHe 3HAHWS W YHUBepCa/bHble yueOHbIe
JIeUCTBUS B ITO3HABATe/IbHOU U COL[MA/IbHOM TIPaKTHKe.

MertanipegMeTHbIe pe3y/bTaThl OTPaXKalOT OBJaJieHUe YHUBepCaIbHbIMU
y4eOHbBIMH  TI03HABaTe/bHBIMH, KOMMYHUKAaTHBHBIMH W  PeTy/ISTUBHBIMU
JIeICTBUSIMU.

OBnagenue YHHBepCa/IbHbIMHU y4eOHbIMH NMo3HaBaTe/IbHbIMH
e CTBUSMM:

1) 6a3oBbIe JIOTHYECKHE IeHCTBUS:

CaMOCTOSITe/IbHO  (DOpPMY/IMPOBaTh W aKTyaJM3HWpoBaTh  Mpobsemy,
BCeCTOPOHHE eé pacCMaTpuBaTh;

onpejie/iATh 1leJid JesiTe/TbHOCTH, 3ajaBasl MapaMeTpbl M KPUTEPUM UX
[NOCTW)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl JAesITe/IbHOCTH C NMOCTaBJIeHHBIMU Le/ISIMU;

WCIMO0JIb30BaTh TIPM OCBOEHWH 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIJIEHUST —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHSITUM U yCTaHAB/IMBATh WX B3aUMOCBS3b,



MCTI0/Ib30BaTh COOTBETCTBYIOIIME TIOHSITUS [Ji1 00BsICHEHUS OT/le/TbHBIX (DaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHWS W KPUTEPUM [/s1 KJaCCU(PUKAIL[MM BeIecTB U
XUMUYECKHX peakLiy;

yCTaHaBIUBaTh TMPUUMHHO-C/IE/ICTBEHHbIE CBSI3U MeXAY U3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTb JIOTUUECKWe pacCyKAeHusi (MHIYKTHMBHbIe, [eAYKTUBHbIE, TIO
aHas/IoruM), BbISB/ISATb 3aKOHOMEPHOCTW W TIPOTHBOPEYMsT B pacCMaTPUBaeMbIX
sIBJIEHUsIX, (HOPMY/TMPOBATh BHIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B TpOIecce MO3HaHUsl, UCT0/Ib3yeMble B XUMUU CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BbIBaTh MO/le/TbHbIe TIPe/[CTaBIeHUs] — XUMUUeCKU
3HaK (CMMBOJI) 37IeMeHTa, XuMHUueckasi (popMysa, ypaBHeHHEe XMMHUUeCKOUW peakiiu
— TIpU pellleHrny yueOHBIX TO3HABaTe/NbHBIX M TPAKTUUECKUX 3a7iau, TTPUMEHSTb
Ha3BaHHbIe MO/ie/TbHble Tpe/ICTaB/AeHUs [Jisl BbISIBJIEHUs] XapaKTepHBIX MPHU3HAKOB
M3y4yaeMbIX BellleCTB U XMMUYEeCKHX peakiuil.

2) 6a3oBbIe HCC/Ie0BaTe/TbCKUE AeHCTBUA:

B/JIaZIleTh OCHOBaMH METO/IOB HayUHOIO MO3HaHUSI BELIeCTB U XUMUUYECKHUX
peakLuy;

dbopMynupoBaTh 11e/14 1 3a/lau UCCe/IoBaHUs, UCTI0/Ib30BaTh IMOCTaB/IeHHbIE
M CaMOCTOSITeJIbHO C(OpPMyJ/IMpOBaHHbIE BOIMPOCHl B KauyecTBe WHCTPYMEHTa
MO3HaHWS U OCHOBBI /i1 ()OPMUPOBAHUS THIIOTE3bI MO MPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBa€MbIX CY>K/l€eHU;

B/aZieTh HaBbIKaMW CAMOCTOSITeJTbHOTO ILJIaHUPOBaHUSI U TIPOBeZIeHUsI
yUeHUUYEeCKHUX SKCIIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHUs Hab/roJaTh 3a XOZ0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3ysbTar, (POpMyJ/IHMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTU Pe3y/IbTaTOB MCC/IeZI0BaHNS,
COCTaBJ/ISITh 000CHOBAaHHBIM OTUET O TIPOie/laHHOM paboTe;

NproOpeTaTh OMNBIT yUeHWYECKOW HWCCIe/I0OBaTeNIbCKOM W MPOEKTHOU
JesiTeIbHOCTH, TIPOSIB/ISAITH CTIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOMCKY METO/IOB pellleHus MPaKTUUeCKUX 3ajiay, MpUMeHeHUI0 Pa3/IMYHbIX MEeTO/I0B
MO3HaHUSI.

3) pabora c uadopmanueii:

OpHEHTHPOBAaTbCS B PA3/IMUHbIX HCTOUHMKAX WHMOpMauu (HayuyHO-
TIOTMy/IsIpHAasl  JIMTepaTypa XWUMHUECKOTO COJiep>KaHus, CIIpaBOuUHbIe Mocobus,
pecypchbl VIHTepHeTa), aHa/IM3MpOBaTh MHGOPMALUIO pa3/IMuHbIX BUJIOB U (hopM
TIpe/iCTaB/IeHus], KPUTHUUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh U
HEeTIPOTUBOPEUNBOCTb;



(bopMyIMpoOBaTh 3anpoChl ¥ MPUMEHSTh Pa3/IUuUHble METOAbI TIPU MOWCKE U
orbope wuHbOpMalMM, HeoOXOoAUMON [T  BBITIOHEHUs yueOHBIX 3ajau
OIpe/ie/IeHHOT0 TUIIa;

nprobpeTaTh OMBIT HCIOJIb30BaHUs WH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM U Pa3/IMUHBIX TOMCKOBBLIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHUMajJbHyl0  ¢GOpMy  TpeZCTaB/ieHus
nHbopmaluu (cxeMbl, rpadyKH, JUarpaMMbl, TaO/IULIbI, PUCYHKU U PYTHE);

MCTIO/Ib30BaTh HayUHbBIN SI3bIK B KaueCTBe Cpe/iCTBa MpU paboTe C XUMHUUeCKon
vHbopMalLeli: TPUMEHSITb MeXIIpeJMeTHble (pu3nyeckue U MaTemMaTUuecKue)
3HaKW ¥ CUMBOJIBI, (hOpMYJibl, abOpeBUaTypbl, HOMEHK/IaTypy;

WCTIOJ/Ib30BaTh U Tpeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZiCTBa
HarJisiIHOCTH.

OBnajeHue yHUBepCa/JIbHBIMA KOMMYHUKAaTUBHBIMHU JeHiCTBUAMM:

3ajlaBaTh BOIMPOCHI TI0 CYIIIeCTBY 00CY>KJaeMoli TeMbl B X0/l hajiora u/uim
JUCKYCCHHW, BbICKa3blBaTb  uAeHd, (GOPMYIMpOBaTb CBOM  MpeAJIOKeHUst
OTHOCHUTE/IbHO BBITIO/THEHUSI MIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIATh C Mpe3eHTal[uell pe3y/bTaTOB I103HAaBaTe/JbHOW [1esTe/IbHOCTH,
TMOJIyUeHHbIX CAMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHUKAMU TPU BBITTOJHEHHUN
XUMUAYECKOTO 3KCIIePUMEeHTa, TIPaKTHYecKol paboThl M0 MCC/Ie0BaHUIO CBOMCTB
M3ydaeMbIX Bell[eCTB, peanu3aliui yueOHOTo TpoekTa U (OpMy/IUpOBaTh BbIBOAbI
M0 pe3y/bTaTaM TIPOBEAEHHBIX HCC/Ae[OBaHUM IMyTEM COIJIaCOBAaHUS TTO3ULIUA B
xofie 06cykaeHrst 1 oOMeHa MHEHUSIMHU.

OBnajeHyue YHUBePCA/ILHBIMHU PeryaisiTHBHbIMH /IeUCTBUSIMU:

CaMOCTOSITe/IbHO TUIAHMPOBAaTb U OCYLECTB/STh CBOH T103HABaTe/bHYHO
JesiTeTbHOCTh, OIpefiesisia e€ Leaud M 3aJauyd, KOHTPOJMPOBaTb M MO Mepe
HeO0OXOAMMOCTA KOPPeKTHPOBATh TIpe/JlaraeMblii  alrOPUTM JE€NCTBUN TpU
BBITOJIHEHUM yueOHbIX U WCCAelOBaTe/IbCKUX 3ajau, BbIOMpaTh Haubosee
3¢ dexTrBHbIN CrOCO6 WX pellleHUs C yUETOM TIO/yYeHHWs] HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYILeCTB/ISITh CAMOKOHTPOJIb CBOEH ZesiTe/IbHOCTA Ha OCHOBe caMOaHa/iM3a u
CaMOOLIEHKH.

INMPEAMETHBIE PE3YJ/IBTATDBI
10 KJ/TIACC
[IpegMeTHble pe3y/bTaThl OCBOeHMsI Kypca «OpraHhueckass XUMUSI»
OTpaXkaroT:
c(hOpMHPOBAaHHOCTb  TIPeZICTaB/eHUMA O XUMHUUECKOM  COCTaBJSIOLLen
eCTeCTBeHHO-HayUHOW KapTHUHbI MUPa, POJIA XUMHWH B ITO3HAHUU SIBJIEHUU TIPUPO/IbI,
B (OPMUDOBAaHHWU MBIIUIEHUSI U KY/JAbTYpPbl JIMUHOCTH, €€ (QYHKI[MOHATBLHOU



rPaMOTHOCTH, HeOOXOAUMOM /1S pellieHUsT MPaKTUUeCKUX 3afiau U 9KOJIOTHYEeCKU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJHOM Cpe/ie;

BJaZleHue  CUCTEeMOW  XMMWYECKWX  3HaHWW, KOTOpas  BKJ/IKOYAeT:
OCHOBOMOJIArarwIye TMOHATUSI (XMMUUECKHWW 3JIeMEHT, aTOM, 3JIeKTPOHHasi
000J10uKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IEKTPOOTPULIATe/IbHOCTh, XUMUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTash U COKpallléHHasi), MOJib, MOJISIpDHasi
Macca, MOJISIPHBIN 00BEM, yT/IepoiHbIN cKeneT, hyHKIMOHAMbHAs TPYIINa, pPaJuKal,
M30MepUsi, U30MepPbl, TOMOJIOTUYECKUU Psif], TOMOJIOTH, YI/1€BOJOPO/bI, KUC/IOPOA U
a3oTcofep)Kalllie COeJVHEeHHs, MOHOMEp, TOJUMep, CTPYKTYPHOe 3BEeHO,
BBICOKOMOJIEKY/ISIPDHbIE COEIMHEHUsI); TEeOPUM U 3aKOHbl (Teopusi CTPOEeHUSs
opraHuueckux BeljecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHHsI MacChl BeIleCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUIM $3bIK XHMMHW; MHPOBO33DEHUYECKHEe 3HaHUS,
JeXkaliye B OCHOBE TMOHUMAaHWS MNPUYUHHOCTM M CHUCTEMHOCTH XUMWYECKUX
sIBJIeHWM, (DaKTONOrMUecKue CBelleHusI O CBOWMCTBax, COCTaBe, MOJyUeHUU U
6e30IacHOM HCIO/Ib30BaHWN Ba)KHEWIIIMX OPraHAYecKHWX BeIecTB B ObITY U
TPaKTUYeCKOM JesiTeJIbHOCTH Yel0BeKa;

chOpPMUPOBAHHOCTb YMEHUW BBISIBJIATb XapaKTepHble MPU3HAKWA TOHSITHM,
yCTaHaB/IUBaTh UX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIME TOHSTHS MPHU
OMMCaHWUU COCTaBa, CTPOEHUS U MpeBpalljeHu OpraHu4ecKux CoeMHeHNH;

c(hOpMUPOBAaHHOCTb YMEHUW WCIO/b30BaTh XWMUUECKYH) CHUMBOJIUKY IS
COCTaBJIeHHUsI MOJIEKY/ISIPHbIX M CTPYKTYPHbIX (pa3BEpPHYTOM, COKpaIlEHHOM)
dbopMy/s1 OpraHMYeCKuX BelleCTB W YpaBHEHUWM XHMUUECKHUX peakiuH,
M3roTaB/JMBaTh MOJIe/Id MOJIeKYJl OPraHMYeCKUX BeleCTB AJisi WUTKOCTPalUU UX
XHMMUUECKOTO Y TTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCThL YMEHUM yCTaHaB/AMBaThb MPHUHAJJ/IEXKHOCTb W3yUeHHbIX
OpraHhuYeCcKuX BeILIeCTB II0 WX COCTaBy M CTPOEHUIO K OIpeJe/éHHOMY
KJIacCy/rpynmne coeguHeHur (yryieBOOpPOAbl, KHUCIOPOJ M a30TCOZeprKaljue
COeIMHEHUsI, BBICOKOMOJIEKY/IIDHbIE COeJWHEHUsI), [laBaTb WM Ha3BaHUS TIO0
cuctematudeckoii HomeHkatype (IUPAC), a Takke TpHUBOJUTH TpPUBHA/IbHbIE
Ha3BaHUSI OTAE/JbHBIX OPraHWYEeCKUX BeLeCTB (3TWIeH, TPOIMWIeH, aleTU/IEeH,
3TUIEHIJIMKOJIb, TJ/IMLIepYH, (eHos, dhopMmaibierusi, aueTaablerusi, MypaBbuHasi
KWUCJIOTa, YKCYCHas KMC/I0Ta, OJIeMHOBAasi KMCJ/I0Ta, CTeapuHOBast KMC/I0Ta, TIF0K03a,
dbpyKTO3a, Kpaxmari, Lie/1/1t0J103a, TJIULWH);

chOpMUPOBAHHOCThL YMEHUsI OlpeJeNsiTh BUAbl XUMUYECKOW CBSI3U B
OpraHhuYeCKuX COoeIMHeHUsIX (OJWHApHbIE U KPATHbIE);

c(hOpMHUPOBAaHHOCTb yMEHHUSI TIPUMEHSATh TIOJIOKEHUsI TEeOPUM CTPOEHUs
opraHuyeckux BeilecTB A. M. byTtnepoBa a1 06bsiCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHEeHMs1 MacChl BellleCTB;



chopMHUPOBAaHHOCThL YMEeHHWI XapaKTepu30BaTh COCTaB, CTpOeHUe, Pu3ndecKre
M XUMHUYEeCKHMe CBOMCTBA THUITMYHBIX TIpe/CTaBUTE/Neld pa3/IMYHbIX KJ1acCoOB
OpraHhYecKrx BellecTB (MeTaH, 3TaH, STUJIeH, TIPOIWJIeH, alleTu/aeH, Oytaauen-1,3,
MeTu0yTagueH-1,3, 6eH30/1, MeTaHOJI, TAHOJ, STU/IEHIJIUKOJIb, TJINLIEPUH, (heHO,
aLjeTaabJeru/i, MypaBbrHasi U YKCyCHasi KUCJIOTBI, TJIFOKO3a, Kpaxmarsl, LeJIJIr0JI103a,
aMUHOYKCYCHasi KUCJIOTa), WITIOCTPUPOBAaTh T€HETUUECKYH0 CBSI3b MEXAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOLLMX XHWMUUECKUX Ppeakluid C HCI0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepu30BaTh UCTOUHMKU YTI€BOJOPOHOTO
CbIpbst (He)Tb, PUPOAHBIN ra3, yroJib), Criocobbl UxX nepepaboTKK U TIPaKTHYeCcKoe
TpYMeHeHre TIPOIYKTOB repepaboTKy;

c(hOpMUPOBAaHHOCTb YMEHWW TMPOBOAUTH BBIYMCIEHUS] [0 XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEéMa, KOJMYeCTBAa MCXOJHOTO BeleCTBa WM TMPOJYKTa
peaKLIvK 110 U3BeCTHBIM Macce, 00bEMY, KOJIMUEeCTBY OJJHOTO U3 UCXO/IHBIX Bell|eCTB
WU TIPO/IYKTOB Peaklivi);

chOpMHPOBAaHHOCTL YMEHMM BJ/IaJleTh CHUCTEMOM 3HAaHWH 00 OCHOBHBIX
MeTO/laX HayuHOTO MO3HaHUsl, UCMO0JIb3yeMbIX B XMMHH TIPU U3YU€HUH BeleCTB U
XUMUAYECKUX siB/IeHUM (Hab/rojeHre, n3MepeHre, SKCIIepUMeHT, MO/e/IMPOBaHUe),
VCII0/Ib30BaTh CUCTEMHbIE XMMUUYECKWe 3HaHUS /[ TPUHATHAS peLleHud B
KOHKDETHBbIX JKW3HEHHbIX CUTyalusX, CBSI3aHHbIX C BellleCTBAMM U HUX
TIpUMeHeHUeM;

copMHPOBAHHOCTb YMEHUM COOJII0aTh TIPaBU/Ia TI0/Ib30BAHMSI XUMHUUECKOM
nocylo 1 JlabopaTopHBIM 000OpyZOBaHWEM, a TakKe IpaBWia OOpalleHusi C
BeIlleCTBaMU B COOTBETCTBUU C MHCTPYKI[USIMH T10 BBITIOJTHEHHIO J1a00pPaTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTbL yMEHWM TUIAHUPOBaTh MW BBIMOJIHATh XUMUUYECKUU
5KCIIepUMEHT (TpeBpalleHusl OpraHuYeCcKrX BeLeCTB IIPU HarpeBaHWU, TOJTyYeHue
5TUJIEHA U U3yUeHHe ero CBOMCTB, KaUeCTBEHHbIE PeakKL|Mi OPraHuueCcKUX BelecTs,
JeHaTypaiyst 0e/KOB MPY HarpeBaHWH, LIBEeTHbIE peakluy 0eIKOB) B COOTBETCTBUU
C TIpaBWIaMH TexXHWKH 0e30macHOCTH Tipu oOpallleHrdyd C BellecTBaMu M
nabopartopHeiM  060pyZiOBaHHWEM, TMPEACTaB/SAThL Ppe3ylbTaTbl XUMHUYECKOTrO
SKCIIepUMeHTa B (opMe 3anvCd YpaBHEHHMM COOTBETCTBYHOIMX peakLud H
(opMyIMpOBaTh BBIBO/bI HA OCHOBE 3TUX PE3yJ/bTaTOB;

Cc()OpMUPOBAHHOCTb YMEHUM KPUTUUYECKM aHa/JIW3UpPOBaTh XHWMHYECKYHO
vHboOpMalMio, TOy4yaeMyH) U3 pa3HbIX MCTOUHHMKOB (CpefcTBa MacCOBOM
nHpopmaruu, IHTepHeT U Apyrux);

chOpMHUPOBAaHHOCTh ~ yMEHHMM  COOMoZaTh  TMpaBUa  IKOJIOTHYECKH
11esiecoo0pa3HOro TOBeZieHHsT B OBITY U TPY/JOBOW [JeSTeTbHOCTH B LIeJsX
COXpaHeHMUs] CBOEr0 3/I0pPOBbSl U OKPYJKarollled IMPUPOJLHOM Cpefbl, 0CO3HABaTh



OMAaCHOCTb BO3/IEMCTBUSI Ha >XUBbIE OPraHU3MbI OINpeJenéHHbIX OpPraHUYeCcKUX
Bell[eCTB, MOHUMasi CMbICT TioKaszaTess I1/IK, MosicHITh Ha mpuMepax CIocoObI
YMEHBIIEHUSI W TNpeJOTBPAllleHUs] WX BPEAHOr0 BO3JEUCTBUSI Ha OpraHU3M
Yyesi0BeKa;

A7isT 00yYaroIuxcsl C OrpaHUYEeHHBIMM BO3MOKHOCTSIMU 37I0POBbSI: YMeHUe
NIPUMEHSITb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZaX TO3HaHWs BeIeCTB U
XUMUYECKHUX SIBJIEHUY;

IJi  chernbiX U CAab0oBUAAIMX 00yuarouXcsi: yMeHHe MCIO/b30BaTh
pesibeHO-TOUeUHYI0 cucTeMy 0603HaueHu JI. Bpaiins A/s 3armicyd XUMHUUeCKUX
dbopmyn.

11 KJTACC

[TpenmMeTHbIe pe3y/ibTaThl OCBOeHUst Kypca «OOIlas M HeopraHuueckas
XAMUSI» OTPakaror:

c(hOpMHUPOBAaHHOCTb  TpPEJCTaB/JI€EHUM: O XUMHUUECKOW COCTaBJISIIOLLIEN
eCTeCTBeHHO-HayUHOW KapTHUHbBI MUPA, POJIA XUMUU B ITO3HAHWU SIBJIECHUU TIPUPO/IHI,
B (OpPMUPOBaHWM MBIIUIEHUSS M KY/JIbTYPhl JIMUHOCTH, €€ (YHKLMOHAIbHOM
IPaMOTHOCTH, HeOOXOAUMOM [I/Is1 pellieHusT TIPAKTUUeCKUX 3a7au U SKOJOTUUeCcKu
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbIO U TIPUPOZHOM cpejie;

B/IaJleHhe  CUCTeMOM  XMMWUECKHMX  3HaHWM, KOTOpasi  BKJ/IKOUaeT:
OCHOBOIIOJIararolye TOHATUSI (XUMUYeCKUl 37eMeHT, aToM, M30Tom, S-, p-, d-
3/IeKTPOHHbIE OpOWTaMM aTOMOB, HWOH, MOJeKyJa, MOJib, MOJIAPHBIA OO0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPUL[ATE/IbHOCTb, CTEleHb OKUC/IEeHUs], XUMHUUeCKas: CBS3b
(KoBanieHTHasi, MOHHas, MeTa/l/TInyecKasi, BOJOPOAHas), KPUCTA/I/TMYeCcKast peliéTKa,
TUMbl XUMWUECKUX  peaklWWl, pacTBOp, 3JIeKTPOJIUThI, HE3Je€KTPOUTHI,
3JIEKTPOJINTUYECKass [AUCCOLMAaLWs, OKUC/IUTeIb, BOCCTAHOBUTEIb, CKOPOCTb
XMMMYECKOM peaklid, XMMUYeCcKOoe paBHOBeCHEe); TeOpUU M 3aKOHbI (Teopus
3JIeKTPOJIMTUUECKON [TUCCOLMALUM, TiepuoAaudeckul 3akoH [I. V. MeHpesneeRa,
3aKOH COXPaHEeHUsI MacChl BeLeCTB, 3aKOH COXPaHEeHUS U TIpeBpalleHus] SHEePTUUn
MPU XUMHUYECKUX DPeakUsiX), 3aKOHOMEDHOCTH, CHUMBOJIAUECKUN SI3bIK XUMUH,
MHPOBO33DEHUYECKHE 3HaHHW{, JeXallue B OCHOBe ITOHMMAaHUS MPUUMHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBJIEHUM, (PaKTOJIOrMueckue CBeZieHUsi O CBOMCTBax,
cocTaBe, TTOJTy4eHUH ¥ 6e30T1aCHOM WCTIOIh30BaHUH Ba)KHEHIIIMX HeOpraHUUeCKUX
BeIIeCTB B OBITY ¥ MPAaKTUUECKOM JesITe/TbHOCTH UeI0BeKa;

chOpMUPOBAHHOCTh YMEHUW BBISIB/IATb XapaKTepHble MPU3HAKWA TTOHSITUM,
yCTaHaB/IMBaTb UX B3aUMOCBSI3b, MCII0JIb30BaTh COOTBETCTBYIOLME TIOHATHS TPU
OMNMCaHWW HeOpraHWYeCKUX BeIleCTB Y WX MpeBpalleHul;

c(hOpMHPOBAaHHOCTb YMEHWW WCMO0JIb30BaThb XUMHUUECKYH) CHUMBOJIUKY [I/I51
cocTaBjieHdss (oOpMys BellleCTB M  ypaBHEHUM XUMUUECKHUX  peaki[uH,
cuctematnyeckyro HoMeHKIaTypy (IUPAC) v TpuBHasibHbIe Ha3BaHUs OTHe/IbHBIX



HeOopraHW4YecKux BellecTB (yrapHblid Ta3, YIJIeKUC/IbIM ra3, aMMMakK, raiiéHas
W3BECTh, HeraléHasi U3BeCThb, MUThEBast COZA, MMUPUT U IpyTHe);

c(hOpMUPOBAHHOCTb YMEHUH OIpe/e/isiTb BaleHTHOCTb U CTeleHb OKUC/IEHUS
XMMUUECKUX 3JIEMEHTOB B COEWHEHHUSX Pa3/IMuHOr0 COCTaBa, BUJ, XUMHYECKOU
CBsA3U (KOBa/IeHTHasl, MOHHAsI, MeTa//InuecKasi, BOJJOPO/IHasl) B COeIMHEHUSIX, THII
KPUCTa/UTMUeCKOW DEelIETKM KOHKPETHOrO BelllecTBa (aTOMHasi, MOJIEKYJ/IspHasi,
VOHHas!, MeTa/l/In4yecKas), XapakTep Cpe/ibl B BOAHBIX pacCTBOpPaxX HeOPraHUYeCKHUX
coeIlMHEeHWH;

chOpMUPOBAHHOCTh yMEHUU yCTaHaB/IUBaThb TIPUHA/IJIe)KHOCTh
HeOpraHWYeCcKHX BeIecTB MO MX COCTaBy K OIpefe/IéHHOMY KJacCy/TpyIie
coelMHeHU! (MPOCThIe BEIeCTBa — MeTa/Ulbl U HEMETaJlIbl, OKCUbl, OCHOBaHUS,
KHUC/I0ThI, aM(OTepHbIe TUAPOKCH/IbI, CON);

c(hOpMHUPOBAaHHOCTb YMEHUU PaCKpbIBaTh CMbIC/I TTEPUOANYECKOrO 3aKoHa /l.
V. MeHiesieeBa U IeMOHCTPHUPOBATh €0 CUCTEMAaTH3UPYIOIIYIO, 00BICHUTETLHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAaHHOCTbL YMEHWM XapaKTepu30BaTh 3/€KTPOHHOE CTpPOeHUe
aTOMOB XUMHUECKHUX 3JjieMeHTOB 1-4 mnepuosoB Ileprogrueckor CUCTEMBI
XUMHUueckux snemeHToB [I. W. MeHjeneeBa, UCMOJb3ysl TOHATUS «S-, p-, d-
3/IEKTPOHHBIE OPOUTA/IN», «3HEPreTHUeCKHe YPOBHU», 00BSICHATE 3aKOHOMEPHOCTH
M3MeHEeHUs] CBOMCTB XUMHUECKUX 3/IEMEHTOB M UX COeJMHEHUU IO Tmepuojam |
rpynmnam [lepuoanueckor cucTeMbl XUMUUeCcKux syiemeHToB 1. V1. MeHnzeneesa;

chOopMHUPOBAaHHOCTh ~ YMEHH  XapaKTeph30BaThb (OINMMCHIBATH)  OOIIMe
XMMUUEeCKHMe CBOMCTBA HEOpPraHWUYeCKUX BeIleCTB  pa3/IduHbIX  KJAaCCOB,
MOATBEPXKAAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3M MeXX/y HeopraHuyeCKUMU
Bell[eCTBaMU C MOMOILIbI0 YPaBHEHUM COOTBETCTBYIOILIMX XUMUUECKUX PeakLvi;

c(hOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBaTh XUMHUECKHe DPeakLyd TI0
pa3/iMuHbIM MpU3HaKaM (YMCIYy M COCTaBy pearvdpyrolidX BeleCTB, TEIJIOBOMY
3¢ deKTy peakijuv, U3MEHEHHUIO CTelleHel OKHCIeHUs 3JIEMEeHTOB, 00paTUMOCTH
peakliyy, yuyacTHIO0 KaTaau3aTopa);

c(hOpMUPOBAHHOCTL YMEHWUW COCTaB/SITh YPaBHEHHWs DPeaklyid pa3/MuHbIX
THUTIOB, TIOJTHbIE Y COKPAIl[EHHbIe YPaBHEHUs PeakIuii MIOHHOTO 0OMeHa, YUUThIBast
yCJIOBUSI, TIPY KOTOPBIX 3TH Peakiiy UAYT 40 KOHIIa;

c(hOpMHPOBAaHHOCTb YMEHWM MPOBOJUTHL PpeaklUuM, TOATBepPXKAarolire
KaueCTBEHHbIM COCTAaB pAa3/IMYHbIX HEOPraHWUeCKHMX BelleCTB, pPacCliO3HaBaTh
OMBITHBIM MYTEM HOHbI, IPUCYTCTBYIOIIME B BOJIHBIX PaCTBOPAX HEOpraHWYeCKHUX
BellleCTB;

chOpMHUPOBAaHHOCTb YMEHMM PpacKpbiBaTb CYI[HOCTb  OKUC/IUTEIbHO-
BOCCTAHOBUTE/TIbHBIX PeakKldii MOCPe/ICTBOM COCTaBJIeHUsI 3JIeKTPOHHOTO OajlaHca
TUX peaKLuu;



cchOpMHPOBAHHOCTb YMEHUH 00BSICHSTH 3aBUCHUMOCTb CKOPOCTH XMMHUUECKOU
peakiK OT pa3/InyHbIX (PAaKTOPOB; XapaKTep CMelljeHUs] XUMHUUYeCKOr0 paBHOBeCHS
B 3aBUCUMOCTH OT BHeIlIHero Bo3zercTBus (npuHiuI Jle Ilatenbe);

c(OpMHPOBAHHOCTh YMEHUIN XapaKTepu3oBaTb XHWMHUYECKHe TIPOLeCChl,
Jie>Kalliye B OCHOBe TIPOMBILIJIEHHOTO TO/yueHHsI CepHOM KWC/I0ThI, aMMMakKa, a
Takke C(hOpPMHUPOBAHHOCThL TIpeACcTaBieHHi 00 00X Hay4YHbIX MPUHLUIAX U
9K0JIOTHYEeCKUX TpobyieMax XUMHUUeCKOro MPOU3BO/[CTBa;

chOpMUPOBAaHHOCThL yYMEHWI TPOBOJUTL BLIYMC/IEHUSI C WCIO0/b30BaHUEM
TIOHSATHST «MaCCOBasl 10Jisl BellleCTBa B PaCTBOPEe», 00bEMHBIX OTHOILLIEHUH T'a30B IPU
XUMAYECKUX peaklusiX, MacChl BelllecTBa WM 00BEMa ra3oB 1O H3BECTHOMY
KOJTMUeCTBY BellecTBa, Macce WIM 00BEMY OHOTO M3 yUaCTBYIOIIMX B peakldu
BeIlleCcTB, TeryioBoro 3¢dekTa peakliyd Ha OCHOBe 3aKOHOB COXpaHEHMsI MacChl
Bell[eCTB, TIpeBpallleHUsi U COXpaHeHUsl SHepruuy;

copMHPOBAHHOCTb YMEHUM COOJII0aTh TIPaBU/Ia TI0/Ib30BAHMSI XUMHUUECKOM
MOCy/Io W JlabopaTOpHbIM 00OpyZOBaHHEM, a TaKXKe IpaBWIa OOpalleHusi C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKI[USIMHU TIO BBITIOJIHEHUIO J1ab0paTOPHBIX
XUMHUUECKUX OITbITOB;

chOpMUPOBAaHHOCThL YMEHWM TUIAaHUPOBaTh U BBITIOJIHATh XUMUUYECKUM
SKCMepUMeHT (pa3/io’keHre TepoKCH/a BOJOpOJa B MPUCYTCTBMM KaTaau3aTopa,
oripefiejieHe Cpefibl pacTBOPOB BeIIeCTB C TIOMOIIbIO YHUBEPCA/IbHOTO
WHAWKATOpa, BAWsSHYE Pa3/MUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUUECKOW peaklivH,
peakllid MOHHOTO OOMeHa, KaueCTBeHHble Deaklud Ha Cy/bdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHMSI, pellleHHe 3KCIepuMeHTa/lbHbIX 3ajiau T10
TeMaM «MeTannbl» U «HemeTamibl») B COOTBETCTBUM C TIPaBHU/IaMU TEXHUKU
0e30macHOCTH TIPU 00pallleHHH C BeIieCTBaMHU M JTabopaTOpHLIM 000pYZOBaHHUEM,
TIpe/ICTaB/ISTh pe3y/abTaThl XWMHYECKOrO SKCTieprMeHTa B Qopme 3arucu
ypaBHEHUI COOTBETCTBYIOIIMX peakiiuii ¥ (popMy/IMpOBaTh BbIBO/IbI HA OCHOBE 3TUX
pe3y/IbTaToB;

chOpMHUPOBAaHHOCTh YMEHHWM KPUTUYECKH aHaJIU3UpPOBaTh XHUMHUYECKYHO
wHbOpMaIMio, TIOJMydyaeMyH) W3 pa3HbIX WCTOUHHMKOB (CpeJCcTBa MaCCOBOM
KOMMYHUKaIH, IHTepHeT U IpyTHX);

chopMHUPOBAaHHOCTh ~ yMeHMM  COOMOAaTh  TMpaBUa  IKOJIOTHUUYECKH
1[e/1ecoo0pa3HOro TIOBeleHHsT B OBITY W TPYAOBOW [JeSITEIbHOCTH B IIEJIAX
COXPaHEHHUsl CBOEro 37I0POBbsi U OKPY’Karollell MPHUPOJHOW Cpefibl, OCO3HABaTh
OMAaCHOCTb BO3/I€MCTBUS Ha >KUBbIE OPraHU3Mbl OTpe/le/IEHHBIX BellleCTB, TOHUMast
cmbicn mokasarenss [T1/JK, mosicHSTH Ha TipuMepax Croco0Obl YMeHbBIEHUS U
Npe/0TBpallieHUs] UX BPeJHOTO BO3/IeMiCTBHYSI Ha OPraHK3M UesioBeKa;



A7isi 00yvaromMxcs C OrpaHUYeHHbIMHA BO3MOXKHOCTSIMU 3[J0POBbSI: YMeHUe
NIPUMEHSITb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZaX TIO3HaHWs BelecTB U
XUMHUYECKHUX SIBJIEHUY;

IJis  ChernbiX U CAab0BUAAIMX 00yuarouxcsi: yMeHHe MCIO/b30BaTh
pesibehHO-TOUeUHYI0 cucTeMy 0603HaueHw JI. Bpaiins A/s 3armicyd XUMHUUeCKUX

dbopmyiL.

MamepuaibHo-mexuuueckas 6a3za yenmpa «Touka pocma» ekaiouaem & ceobs
cogpeMeHHble U Kjaaccudeckue npubopbi. ITociedHue npouwiiu MHO20/1€MHIOI0
anpobayuio 8 wKo/ie U nojayyuau npusHavue y yuumeseil xumuu. K Hum
omHocsamcsi: npubop 0/151 0eMoHCMpayuu 3aéUCuMOCmu CKOpocmu peakyuu om
pa3auydHbIX (pakmopos, annapam 0/ NpPoeedeHUs] XUMUYEeCKUX peaKyutl,
npu6op 015 onbiMoe ¢ 31eKMmpu4ecKum MmMokKom, npuéop 015 usyyeHusi cocmaea
8030dyxa u MHozue dpyzaue.



TEMATNUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos
Ne HauMeHoOBaHHe pa3/ie/ioB u Hcnob3oBanue J/IEKTPOHHbIE
n/m TeM MporpamMmeI KOHTPOHBHBIE HpaKTI/I‘IECKI/Ie oﬁopynogaﬂnﬂ (HHq)pOBble)
paboTb! padors! nenrpa «Touka oOpa3oBaTe/bHbIE
pocTa» pecypchl
Pa3zgen 1. TeopeTrnueckre 0CHOBBI OPraHNYeCKON XUMUH
[TpeameT opranuyeckoit
PeA T1p DLMOP
xuMuU. Teopus CTpoeHUst
1.1 P P http://school-

OpraHUYecKHX CcoeJUHeHUN
A. M. bytneposa

collection.edu.ru

Uroro no pasgeny

Pa3pen 2. YrieBoaopoabl

[TpenenbHBIE YTI€BOAOPO/BI

2.1
— a/IKaHbI
HernpenenbHelie

2.2 YIJIeBOOPO/BI: A/IKeHBI, 1
asIKaZjueHsbl, aIKUHbI

23 ApomMatuyeckue

' YTJIEBOIOPO/IBI

[IpuposHbIe UCTOYHUKU

24 yIJIeBOZOPOZIOB U UX 1

niepepaboTKa

JlaTauk BBICOKOM
TeMIEepaTypsbl,
Jatuuk
TeMIepaTypbl
TUTATUHOBBIN

®LIOP

http://school-
collection.edu.ru

®IIMIOP

http://school-
collection.edu.ru

PIIVIOP

http://school-
collection.edu.ru

OLIOP

http://school-
collection.edu.ru



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

Wroro no pasgeny 13

Paszpen 3. Kuciopoacoaep kaijue opranmueckve coeAuHeHUs

JlaT4MK BBICOKOHN OLNOP
3.1 Cnuptel. ®enon 3 TeMIEPaTypBbl, http://school-
Jatuuk collection.edu.ru
TEeMIEPATypPhI ®LIOP
3.9 Anbpernzpl. KapboHoBbIE 7 —— htto://school-
KUCI0ThL. Co>kHBIe 3(UphI W3MepeHTe _p—collection.e duru
TEMIEPATypPhI
[IEpPEX0/10B
AJJIOTPOITHBIX
MoauduKaIui PLMOP
3.3 YriaeBoabl 3 CepBI; H3MepeHHe http://school-
TeMIepaTyphI collection.edu.ru
TIJIaBJICHUS
BEIIECTB.
Uroro no pa3geny 13
Pa3pen 4. A3oTcopepikainyie opraHudeckuie coefuHeHus
Hatunk pH PLNOP

41 AMUHBI. AMHUHOKHUCJ/IOTEIL. 3
) Benku

Wroro no pasgeny 3
Paspen 5. BeicoKoMoJ1eKy/IAspHbIe COeAUHEHUA

ITnactmaccel. Kayuyku.

5.1
BosokHa

http://school-
collection.edu.ru

PIIVIOP

http://school-
collection.edu.ru

Wroro no pasgeny 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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11 K/TACC

KosnyecTBo yacos HNcnonb3oBanue 3/eKTpoHHbIe
Ve et e Ko g S wipanse
paGoThI paGoThI obpa3oBare/ibHbIE
pocTta» pecypcsI
Paspen 1. Teopernueckre 0CHOBbBI XUMHH
CTpoeHue aTOMOB. Harauk
[Teprognueckuii 3aK0H 1 BBICOKOH OLNOP
1.1 [Teproguueckas cucrema 3 TeMIEpaTypsbl, http://school-
XUMHYeCKUX s1emeHToB /1. U. JaTtuuk collection.edu.ru
MeHnpeneeBa TEMIEPATYpPhI
MJIATUHOBBIN ®LMOP
12 ogpase secrs ¢ hipfchiol:
collection.edu.ru
OLIOP
1.3 XUMuHyeckue peakLiiy 6 1 1 http://school-
collection.edu.ru
Wroro no paspeny 13
Pa3zpen 2. Heoprannueckass XuMusi
Jlatumk PIINOP
2.1 MeTannibl 6 1 BBICOKOU http://school-
TEMIIEPATYPBI, collection.edu.ru
U3MepeHue ®LMOP
2.2 Hemeranbl 9 1 1 TEMIICPATyPEI http://school-
ILIaBJICHHA collection.edu.ru
53 CBs13b HEOPraHUYeCKUX U 5 BEICCTB DLIOP

OpraHN4yeCcKux BellecCTB



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

http://school-
collection.edu.ru

Wroro no pasgeny 17
Pazgen 3. XuiMua U XXH3Hb
Jatunx pH PLUNOP
3.1 XUMUS U )KU3Hb 4 http://school-
collection.edu.ru
Wrtoro no paspeny 4
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




YUYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbBI V11 YYEHUKA

» Xumust, 10 kmacc/ Pynsutuc I'.E., @enpaman @.I7., AKioHepHOe 00111eCTBO
«3parenbcTBO «IIpocBellieHre»

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

* I'apa. H. H. 3agaunuK ¢ «rmoMoImfHUKOM». 10 — 11 K/maccel: mocobue st
yuaruxcs obijeobpasosar. yupexxaenuii / H. H. T'apa, H. 1. 'abpyceBa. —
Mocksa: IIpocseiienue, 2013. — 95 c.

METOJUYECKUE MATEPHUAJIBI /151 YUUTEJIA
«T"apa H. H. Xumusi: ypoku B 10 kacce: nmoco6ue s yuutesis / H. H. 'apa. —
Mockga: IIpocseienue, 2014. — 127 c.;
«"apa H. H. Xumusi: ypoku B 11 knacce: nocobue s yuutess / H. H. 'apa. —
Mocksa: IIpocsemenue, 2014. — 127 c,;
e Pageukuni A. M. Xumus. [Ingaktuueckuit Mmatepras. 10 — 11 kiaccer:
rocobue fy1s1 yunresieit obmeobpasosar. yupexaenuii / A. M. Pagenkuii. —

Mocksa: [Ipocserenue, 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/



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

