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IIOACHUTEJIbBHASA 3AIIMCKA

[lporpaMMa 1O XWMMHM Ha YpOBHe cpefHero o01ijero o6pa3oBaHUs
pa3pabotaHa Ha ocHoBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpa3oBanuu B Poccuiickoii Pesepaiiini», TpeOOBaHUM K pe3yJ/ibTaTaM OCBOEHUS
deaepanbHOll 00pa3oBaTelbHOM MpOrpaMMbl CpefiHero o01iero o0pa30BaHUs
(®0OIT COO), rmpeacraBieHHbIXx B @emepasbHOM  TOCYyapCTBEHHOM
obpa3oBaresnbHOM cTaHzapre COO, c yuérom KoHIeNIuy IiperojaBaHust
yuebHOro mipeiMera «XuUMHUs» B 00Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOrPpaMMbI, U
OCHOBHBIX TI0JIO)KeHUM «CTpaTerud pa3BUTHsI BocluTaHus B Poccuiickoi
®epnepaiiuy Ha miepuof, 10 2025 roga» (Pacnopspkenue IlpaBuTtenbctBa P oT
29.05. 2015 Ne 996 - p.).

OcCHOByY T0/IXOZIOB K pa3paboTKe TMPOTrpaMMbI 10 XUMHH, K OTMpe/ie/IeHUI0
obmeli crparervu o0y4yeHus, BOCITUTAHUSI Y Pa3BUTUsI 00yUaroIUxcsi Cpe/iCTBaMU
yuebHOro npeameTa «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIA
KoHIlenTyanbHble T0/10KeHHss PI'OC COO o B3aMMOO0OYC/IOBIEHHOCTH Iiefiei,
Cofiep>KaHHs, pe3y/ibTaToB 00yueHWss U TpeOOBaHWM K YPOBHIO TIOATOTOBKHU
BBIMTYCKHUKOB.

XuMuueckoe oOpa3oBaHuUe, roJjiyyaemMoe BbIMTyCKHUKaMU
o0O1ieoOpa3oBareslbHOM OpraHUW3al[iM, SIB/ISeTCS HeOTheMJIeMOW UacCThl0 HUX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIIAlOIIMM 3TallOM peasM3alui  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe K/HOUEBBIX I[€HHOCTeH, TPUCYIIUX
1[e/IOCTHOM CUCTeMe XUMHUYeckKoro oOpa3oBaHusl. OTHM LIEHHOCTH KacarTCs
TO03HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MHUPOBO33pPeHUs U O0IIel Ky/IbTyphI
ye/ioBeKa, a TaKXKe JKOJOTMUeCKd OOOCHOBAHHOIO OTHOIIEHWs K CBOEMY
3J0POBbI0 UM TPUPOAHOW cpezie. Peamu3yercs Xxumuueckoe oOpa3oBaHUe
o0yuaroIyxcst Ha ypoBHe cpeziHero o0irero obpa3oBaHusl CpeJCTBaMU yueOHOTO
npeaMera «XHMHUsI», COJlep)KaHWe U TIOCTPOEHHWEe KOTOPOro OIpejesieHbl B
rnporpaMme MO0 XMMHUUA C YYE€TOM CIEeLU(PUKA HayKd XUMHHW, €€ 3HaueHus B
MO3HAaHUU TIPUPO/IbI U B MaTepUa/IbHOW >XM3HU OOIIecTBa, a Takke C YUETOM
o0ImMX 1jesiell W TPUHLIUIOB, XapaKTepU3yIOLIMX COBPEMEHHOe COCTOSIHHe
cucteMbl cpefiHero o0iriero obpa3oBanusi B Poccuiickoit degepariuu.

XuUMUS KaK 37IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK UrpaeT ocoOyio posb B
COBpPEMEHHOW IMBU/IM3al[uM, B CO3JAaHMU HOBOW 0a3bl MaTepuasbHOU KYJbTYDBI.
OHa BHOCUT CBOM BK/a/Z B (OpMHPOBaHKe Pal{MOHA/bHOTO HAyUHOTO MBIILIEHUS,
B CO3/laHMe L[eJIOCTHOTO TIpe/icTaB/ieHuss 00 OKpysKarollleM MUpe Kak O eJUHCTBe
NPUPO/JbI M YesioBeKa, KoTopoe (OPMUPYeTCs B XMMHM Ha OCHOBE MOHUMaHMs
BELL[eCTBEHHOI'0 COCTaBa OKPY)KaroL[ero MHpa, OCO3HAHUSI B3aWMOCBSI3U MeEXIY
CTPOEHHEM Bell[eCTB, UX CBOMCTBaMHU U BO3MO>KHBIMHU 00/1aCTIMU TTPUMEHEHHUS.

TecHO B3aMMOZIEMCTBYS C APYTMMHM €CTEeCTBEHHbIMM HayKaMH, XMMUS CTasla
HeoTheMJ/IeMOl YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOUMbIM YC/IOBUEM YCIEIHOTO
TPyZa U >KM3HU KaxAoro useHa obOiectBa. CoBpeMeHHass XUMMs KaK HayKa



co3uziaTesNibHas, KaK HayKa BBICOKMX TEXHOJIOTHM HamnpaB/ieHa Ha pelleHue
ry106a/bHBIX  MPO6eM yCTOWMUMBOTO pa3BUTUS UeIOBEUeCTBA — ChIPHEBOM,
SHEPreTUUeCKOU, TUILeBOM, IKOJIOrMUeCKou 6e30MacHOCTH U 0XPaHbI 3/[0POBbSI.

B cooTBeTCTBMM C OOIMMU I[e/ISMM W TIPUHI[UTIAMH CpefiHero o0Iero
obpa3oBaHus cojiep)KaHue npeaMeTta «Xumus» (10—11 kmacchbl, 6a30BbIM YpOBEHb
W3y4eHsI) OPHEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKY/IbTYPHYIO TTOATOTOBKY
o0yvaromuxcs, HeoOXOAUMYIH0 UM [Jisi  BBIPAOOTKM  MHPOBO33pPEHUECKUX
ODUEHTHPOB, YCIEIIHOIO BK/IIOUEHHUS B JKU3Hb COLMyMa, MPOZAO/DKEHUS
o0pa3oBaHUs B pa3IMUHbIX 00/71aCTsIX, He CBSI3aHHBIX HEIOCPeICTBEHHO C XUMUEH.

CocTaB/siolMMy  TipeiMeTa «XUMUS» SBJISIIOTCS  0a30Bble  KypChl —
«Oprannyeckasi xumusi» U «OOIlasgs ¥ HeopraHuueckas XUMMs», OCHOBHBLIM
KOMIIOHEHTOM COZiepKaHUsi KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HaHWM 110 HeOPraHWYeCKOW XMMHH (C BK/IIOUEHHEM 3HaHWK U3 00Ieid XUMUN) U
opraHudecko xumuu. PopMUpoBaHUe AAHHOW CHCTeMbl 3HAHWM TIPU U3yUYeHUU
npeaMera obecrieurBaeT BO3MOXKHOCTb PacCMOTPEHMSI BCEro MHOT00o0pasusi
BeII|eCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB W TeOPHi XUMUHU.

CrpyKrypa cojiep)kaHusi KypcoB — «Opranuueckass Xxumusi» U «OOIass u
HeopraHuyeckass XuMusi» C(OpMHpOBaHa B TIporpaMme MO XUMMM Ha OCHOBE
CUCTeMHOTO TIOAXO/Ja K WU3yueHMIO yueOHOro Marepuaia U 0O0yC/IOBIeHa
HWCTOPUYECKM  O0OOCHOBAaHHBIM  pa3BUTHEM  3HAaHWNA Ha  OMpe/JeIEéHHBIX
TeopeTUUeCKUX YpOBHSX. Tak, B Kypce OpraHMYeCcKOM XWUMHUM BelleCTBa
paccMaTpUBAlOTCS Ha YPOBHE K/IaCCMYeCKOW TEeOpUM CTPOEHHsI OpraHhvyecKux
COelMHEHWW, a TakKe Ha YDPOBHE CTEPeOXUMHYECKUX U 3JIeKTPOHHbBIX
npe/iCTaB/ieHnA O cTpoeHuu BeljecTB. CBefieHWss 00 wu3ydaeMbix B Kypce
Bell[eCTBaxX AAOTCS B Pa3BUTHU — OT yT/IeBOJIOPOZOB [0 C/IOKHBIX OHMOIOTUUECKH
aKTHUBHBIX COeJUHeHWW. B Kypce oOpraHMuecko XWUMWM TI0/Iy4alOT pa3BUTHE
copMHUpOBaHHbBIE Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHUsl MepBOHAaYa/IbHbIE
rpe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX MPHU3HAKaX BeIecTs,
3aBMCUMOCTU CBOMCTB BeIleCTB OT UX CTPOEHUS], 0 XUMUUeCKOUW peakLu.

[Tos HOBBIM VIJIOM 3peHHSI B mpeaMeTe «XHUMHs» 0a30BOro YPOBHS
paccMaTpUBaeTCs W3YyYeHHBIM Ha YpPOBHe OCHOBHOro o0irero o6pa3oBaHus
TeOPeTUYeCKUM MaTrepual M (DaKTOJOTMUYeCcKue CBeJleHUsi O BellecTBax U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOIasi © HeopraHudeckast
XUMHUs» O00YyYaroLUMCsl TIPeIOCTaB/IsIeTCsT BO3MOXKHOCTb OCO3HaTh 3HaueHHe
MeproIMUeCcKOro 3aKoHa C 00IleTeopeTHYecKUX M MeTO/0JIOTHUeCKUX TMO3ULUH,
ry0ke TIOHSITh WCTOpPAYECKOe W3MeHeHHe (YHKIMA 3TOro 3akoHa — OT
o0o0irarorrieil 0 0OBSCHSIONEH U TPOTHO3UP YOI,

EfvHas cructeMa 3HaHMM O Ba)KHEMIIIMX BellleCcTBaxX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W TMPUMEHEHUU, a TaKKe O XUMHUUYECKHUX peaklUsiX, UX CYIIHOCTU U
3aKOHOMEDHOCTSX TIpOTeKaHusi pAonoJyHseTcs B Kypcax 10 wm 11 kjaccos
3/7IeMeHTaMU  COJiep>KaHusl, HMEIOI[MMU KYJ/IbTYPOJOTHUeCKMH U TIPUKJIaJHON
XapakTep. OTHW 3HaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBSI3M XHUMHH C
JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B MO3HABaTe/JbHOM W MPaKTUUeCKOU



JesiTe/IbHOCTU  YesioBeKa, CIOCOOCTBYHOT BOCMUTAHUIO YBaXkKeHUsI K TIPOL[eCCY
TBOpUECTBA B 00/1aCTH TeOPWUH U MPAKTUUECKUX TPUIOKEHWUM XMWY, TOMOTaI0T
BBINTYCKHUKY OpPHUEHTHUPOBATbCS B OOIECTBEHHO W JIMUHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEM, KPUTHUYECKHM OCMBIC/IMBATh WHMOPMALUI0 U
TIPUMEHSITb €€ /i TIOTNOJIHeHWs 3HaHWM, pellleHus] UHTe/IeKTyalbHbIX U
SKCTIepUMeHTa/IbHBIX UCC/e/loBaTebCKUX 3aiau. B 1jesiom cozep)kaHue yueOHOTO
rnpeiMeTa  «XHMHs»  JA@HHOTO  YPOBHSI M3y4YeHUs] OpPHMEHTHMPOBAHO  Ha
dbopMrpoBaHre y 00yYaroIIUXCsi MHUPOBO33peHUYeCKOW OCHOBBI /il TIOHMMaHUs
dbunocobckux uaeH, TakMx KaK: MaTepyajbHOe eJUHCTBO HEeOpPraHWYeckoro M
OpraHMYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB Bel[eCTB UX COCTAaBOM W
CTpOeHWeM, TI03HAaBaeMOCTb TIPUPOJHBIX SIBJIEHUM TIyTéM JKCIIepUMeHTa W
pellileHUs] TIPOTUBOPEUMM MeXJy HOBbIMH (aKTaMhd U  TeopeTUueCKUMU
TIpe/ITIOChI/IKaMK, 0CO3HaHKe POJId XMMHU B PellleHHWH SKOJ0ruueckux npobsem, a
TakKe mpobsieM cOepe)keHHsI IHEPTeTUUECKHUX PECYPCOB, ChIPbS, CO3/JaHUSI HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B nmnuaHe pellleHus 3aZlad  BOCOMTAaHWS, Pa3BUTUS U COI[MAnM3alldd
o0yuaroluXxcss TPUHSATbIE TPOTPaMMOM TI0 XWUMHWU TOAXOAbI K OIpe/ie/IeHHIO
cojlepkaHUs U TIOCTPOEHHUs TIpeiMeTa TIpelycMaTpuBalOT (OpMHUPOBaHUE
YHUBEpPCATbHBIX y4eOHbIX [eMCTBUM, UMeIONMX 0a30Boe 3HaueHWe yis
Pa3MUHBIX BUJOB [IeITe/IbHOCTH: pelleHus mnpobsem, TOWCKa, aHanu3a |
06paboTku nHbOpMaruK, HeoOX0JUMBIX /1JIsT IPUOOPeTeHNs OIbITa IPAKTHUECKOU
W WCCTIe/[OBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollled BakHOe MeCTO B TTO3HAaHUHU
XUMUHU.

B mpakTWKe TmMperojiaBaHys XWUMWA KaK Ha YpPOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHE CcpeiHero o0Iero oOpa3oBaHus, TP OMpe/ie/IeHUN
coJiep)KaTeNlbHOM XapaKTepUCTHKW Iiejieli M3yueHUsl TMpefMeTa HarpaB/ieHHeM
TepBOCTeNeHHOW 3HAUMMOCTH TPAAULIMOHHO TpU3HaéTcsi (OpMHpOBaHWE OCHOB
XUMHUECKON HayKd Kak 00/1aCTM COBPEMEHHOTO eCTeCTBO3HAHHS, NMPaKTHUeCKOU
JesiTeTbHOCTU uejioBeKa M KakK OJJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTypbl. C
MeTO/IMUeCKOM TOUKH 3peHHUs TaKOW TO/XO0[ K OIpe/ie/ieHHI0 liejiell W3yuyeHus
Tipe/iMeTa SIB/ISIeTCS BITOJTHE OTpaB/laHHBIM.

CoriiacHO /1laHHOW TOYKe 3peHusl TJIaBHBIMU IIe/ISIMU U3yueHHus TipeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 K1) AB/ISAIOTCS:

° dbopMUpoBaHWe CHCTeMbl XUMHUECKMX 3HaHMN KaK BaKHeuIei
COCTaBJISIIOIIEN eCTeCTBeHHO-Hay4YHOW KapTHMHBI MUpa, B OCHOBE KOTOPOM JiexKaT
K/IFoueBble TIOHSTHS, (yHAAMeHTa/lbHble 3aKOHbl W TEOPUU XUMHH, OCBOEHUE
A3blKa HAyKH, YCBOEHWe U TIOHMMaHHe CYIIHOCTH [JOCTYITHBIX 0000IIeHui
MHPOBO33pE€HUECKOTO XapaKTepa, O3HaKOMJ/IeHWe C HCTOpUeM WX pa3BUTUS U
CTaHOBJIEHUS;

o dbopMHupoBaHre W pa3BUTHE TIpeCTaBAeHU O HayuHbIX MeToJlax
TO3HAHWS BeIeCTB U XMMHUUECKUX peakiuid, HeoOXOUMbIX MJis TIPUOOpeTeHust
yMeHUI OpHWEeHTHUPOBAaThCS B MUpe BeleCTB U XUMHUUECKUX SIBJIeHUM, WUMerInX
MeCTO B PUPOJE, B MTPAKTUUECKOM U MTOBCEJHEBHOU >KU3HU;



J pa3BUTHe yMeHHUH U CrocobOB [esaTelbHOCTH, CBS3aHHBIX C
HaO/lro/ileHeM W OOBSICHEHMeM XHUMHUUeCKOro SKCIieprMeHTa, COOMoieHreM
npaBu/I 6e301MacHOTo 0Opall|eHus C BelljeCTBaMH.

Hapsizy ¢ 3TuM, cofiep>karesibHasi XxapaKTepUCTHKa Lieield U 3a/1au U3yueHUs
npeJiMeTa B IIpOrpamMMe T0 XUMHUM yTOUHEHAa U CKODPEKTHUPOBaHa B COOTBETCTBUU
C HOBBIMU TIDUODUTETaMU B CHCTeMe cpefHero oOijero obpasoBanus. CerojHs B
MperofiaBaHUM  XUMUM B Oofbllleld  CTemeHW OTAAETCsA  TIpeArouTeHre
MIPAaKTUUeCKONW KOMIIOHEHTe Cofiep>KaHuss oOyueHHs, OPUEeHTHPOBAHHOW Ha
TO/ITOTOBKY BBIMTYCKHHKA 0011le00pa30oBaTe/IbHOM OpraHv3alivd, B/afielollero He
HabopoMm 3HaHWM, a (YHKI[MOHATBHOW I'PaMOTHOCTBIO, TO €CTb CrocobaMu M
YMEeHUSIMU aKTHBHOTO TIO/TyUeHUs 3HAaHUM U MPUMeHeHUs] WX B peasibHON »KU3HU
JUTSI peliieHyst TTPaKTUUeCKUX 3a7iau.

B cBs3M € 3TUM TIpM U3y4YeHUH TipeMeTa «XHUMHUSI» JIOMUHUDPYIOIIee
3HayeHHe MPUOOpeTar0T Takue 1ieJid U 3a/jaui, Kak:

ajlanTaiys 00yJaroImyXxcst K YC/IOBUSIM IMHAMUUHO Pa3BUBAOILIETOCS MUPA,
dopmMHUpOBaHWe  WHTE/JIEKTyalbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHuI0, COTPY/JHUUECTBY, CAMOCTOSITE/IbHOMY TPUHSITUIO FPaMOTHBIX
pellleHNi B KOHKPeTHBIX >KU3HEHHbIX CHUTYallUsX, CBSI3aHHBIX C Bell[eCTBaMU U UX
TIpUMeHeHHeM;

dopmMrpoBaHre y 0Oydarol[UXCs K/IOUEBbIX HABBIKOB  (K/IHOUEBBIX
KOMTIeTeHIU), WMeIOIUX YHUBepCaJbHOe 3HaueHue [Jis pa3JuYHbIX BHUIOB
nesiTeIbHOCTU: pellieHus Tpo0sieM, TOMCKa, aHaau3a U 00paboTku nHbopMalvy,
HeoOXOAUMBIX [jis TpUOOpeTeHUs] OIbITa JleATebHOCTH, KOTopasi 3aHWMaeT
Ba)KHOe MeCTO B T[I03HaHWW XWUMWW, a TaKXkKe [/ OLEHKU C TIO3UIUi
9KOJIOTMUeCKOW 0e30MacHOCTA XapakTepa B/MSHUS BeIIeCTB U XUMUUYECKUX
MPOLIECCOB Ha OPTaHK3M YeJioBeKa 1 MIPUPOJHYIO Cpealy;

pa3BUTHE T03HABaTeIbHBIX MHTEPECOB, UHTE/IEKTYalbHBIX U TBOPUECKUX
criocoOHOCTel 00yyJaroluXcsi: CTOCOOHOCTH CaMOCTOSTE/ILHO ITPUOOpeTaTh HOBbIe
3HaHUS 110 XMMHUU B COOTBETCTBUM C XXKM3HEHHBIMHU TTOTPEOHOCTSIMH, HCITI0/Ib30BaTh
coBpeMeHHbIe MH(OpPMaIMOHHbIE TEXHOJIOTHH JIJIs1 TIOWCKA U aHa/iv3a yueOHOU U
HayYHO-TIONY/ISIPHON MHPOPMAaI[UM XUMHUYEeCKOT'0 CO/Iep>KaHUST;

dopmupoBaHre W pa3BuUTHe y OO0yvyaroIIMXCs aCCOLMATHBHOTO U
JIOTUUECKOTO MBbIIIeHus, HabJrofaTelbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0C00eHHO He0OX0[UMbI, B UaCTHOCTH, TIPU TJIAHKPOBAHUU U TIPOBeeHNN
XUMUAYECKOT0 IKCTIepUMEHTa;

BOCMUTaHWe Yy oO0ydarouuxcs YOeXZEHHOCTH B T'yMaHUCTHUUECKOM
HarpaB/IeHHOCTH XUMWUW, e€ Ba)KHOW pOMM B pelleHUd r100aabHbIX MpobsieM
PalMOHAILHOTO TIPUPO/IOTIOIH30BAHKS, TIOTIOJIHEHUS SHEPreTUYecKUX PecypCcoB U
COXpaHeHUs TIPUPOJHOTO PABHOBECHS, OCO3HaHUsS HEeoOXOJUMOCTH OepeXXHOTo
OTHOIIIEHWsT K TIPUPOZie M CBOEMY 3/I0pPOBBIO, a TakKe IPUOOpeTeHUst OIlbITa
WCIIO/Tb30BaHUsT TTOJTyUeHHBIX 3HAHWM /I TIPUHATHS TPAMOTHBIX PpeIleHHH B
CUTYaI[USIX, CBA3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMH.



B yuebGHOM TmiaHe cpeaHero oOijero oOpa3oBaHUs MpeaMeT «XUMUS»
6a30BOro ypoBHsI BXOJJUT B COCTaB MpeAMeTHON 00actu «EcTecTBeHHO-HayUHbIe
TpeiIMeThbI».

OO01iee yMC/I0 YacoB, OTBeAEHHBIX MJiIi W3yueHUs XUMHUM, Ha 0a3o0BOM
ypOBHe cpefiHero obiero obpa3oBaHusi, cocTaBssieT 68 uaco: B 10 knacce — 34
yaca (1 yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hejie/to).

COJEPKAHUE OBYUEHUSA

10 K/TACC

OPI'AHNYECKA{A XUMUA

TeopeTuueckne 0CHOBbI OPraHNYeCKO XUMUH

[IpegmMeT opraHMYeCcKOr XMMHUM: eé BOSHUKHOBEHHWe, Da3BUTHE U 3HAUEHUE B
MOJlyYeHUW HOBBLIX BellleCTB U MaTepuasioB. Teopus CTpPOeHUs OpraHU4yecKux
coenquHenuid A. M. byTtnepoBa, eé ocHOBHbIe 10/10)KeHUs1. CTPYKTypHbIe (hOPMYJIbI
opraHuyeckux BemectB. ['omosiorus, wu3somepus. XuMmuuyeckas CBSI3b B
OpraHuyecKux CoeZiJMHeHUsIX — OJJMHAapHbIe U KpaTHbIe CBSA3U.

[TpencraBieHre 0 KnacCU(pUKALMM OpraHAuecKux BelecTB. HomeHk/aTypa
OpraHhuYeCcKuX COeJUHEHWW (CucTeMaThueckasl) W TpUBHabHble Ha3BaHUS
B)KHEMIIINX Tpe/ICTaBUTe/IeN K/1aCCOB OPraHUYeCKUX BellleCTB.

OKCrepuMeHTa/lbHble MEeTO/[bl U3y4eHUs BelleCTB U WX IpeBpallleHUi:
O3HaKOMJ/IeHHe C oOpasllaMyd OpraHWYecKWX BeIeCTB M MarepuajaMd Ha UX
OCHOBe, MO/Ie/IMPOBaHNe MOJIEKYy/l OpPraHWYeCKUX BeIlecTB, HaOojeHne U
OMMCaHue JeMOHCTPALIMOHHBIX OIbITOB I10 MPeBpallleHHI0 OPraHuueCKUX BelleCTB
TIpYU HarpeBaHuu (T1aB/ieHWe, 00yTIMBaHUe U TOPEHHe).

Yrnesogopoabt

AJIKaHbI: COCTaB U CTPOEHHWe, TOMOJIOTUUeCKHMH psfg. MeTtaH M 3TaH —
MpoCTelillie Tpe/CTaBUTe/M alKaHOB: (U3MUecKue U XUMUYecKhe CBOMCTBa
(peakuuu 3amellleHUs] U TOpEHMs), HaxoXK[JeHue B TpUpOJie, TMOayueHue U
TIpYMeHeHUe.

AJIKeHBI: COCTaB U CTPOeHUe, TOMOJIOTUUeCKUHN Psifi. DTUJIeH Y TIPOTNUJIeH —
MPOCTEUIIMe TpPeJCTaBUTE/M alKeHOB: (PU3UUeCKMe U XUMUYECKHe CBOMCTBa
(peakuyu TUAPUPOBAaHUS, Ta/lOTeHUPOBAHMS, THJpaTalldd, OKHUC/IeHUs U
Mo/IMMepU3aliuK), MoJiydeHre 1 IpuMeHeHue.

Ankaguwenbl: OytagueH-1,3 U MetunbyragueH-1,3: cTpoeHHe, BaKHEHIIe
XHMMUUeCKre CBOMCTBa (peakuysi ronuMepu3anuu). [lomyueHrne CHUHTETUYECKOTO
KayudyKa U pe3uHbI.

ANKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHSs, TOMOJIOTMUeCKUUA DS,
AlleTisieH — TIpOCTeWIIMM TMpeACTaBUTe/Nb aJKWMHOB: COCTaB, CTpOEHUe,
bur3uueckre U XMMUYeCKre CBOMCTBA (peakLiuU TW/IpUpOBaHusl, raloreHpPOBaHus,
ruipaTaluu, TOpeHurs), oyueHrue U NpUMeHeHue.

Apenbl. beH3on: cocraB, cTpoeHue, ¢u3nUeckue U XUMUYeCKrWe CBOMCTBA
(peakuyy rajioreHWpOBaHWS Y HUTPOBAHUS), MOJydeHue U npumMeHenue. Tosyon:



cocmas, cmpoeHue, (usuueckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U  HUMPOBAHUsl), No/jAyyeHue U npumeHeHue. TOKCMYHOCTb
apeHOB. ['eHeTMueckasi CBSI3b MeXKJy VIVIEBOJOPOZAMH, NPUHAJIEXAIUMUA K
Pa3/IMYHbIM KJIaCCaM.

[TpuposHBIE MCTOUHMKM YT/€BOAOPOAOB. [IpvpoaHbIM ra3 M TMOIyTHbIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHve. Criocobsl mepepaboTku HedTu:
MeperoHKa, KPeKUHI (TepMUYeCcKWW, KaTaJluTU4YeCcKul), muposmu3. [IpoayKTel
nepepaboTku He(TH, UX NPUMeHeHHe B MPOMBILIIEHHOCTH U B ObITy. KameHHbIi
yT0JIb U TIPOAYKTHI €ro riepepaboTKy.

OKCIIepUMeHTa/IbHble MeTOJbl M3yUeHHUsl BellleCTB U HX IIpeBpalleHUi:
O3HaKoM/leHMe C oOpaslamMM [71lacTMacC, KayuykoB U pe3uHbl, KOJUIeKLUU
«Hedbtb» u  «Yromb», MoOJelMpOBaHHe  MOJIeKY/J  YIJIEBOAOPOAOB U
rajoreHONPOU3BO/IHBIX, MPOBe/ieHre MPAKTUUeCKol paboThl: MoaydyeHre 3TUjeHa
Y M3y4YeHHe ero CBOMCTB.

PacuéTtHble 3agauu.

BbIunc/ieHusi 10 ypaBHEHWIO XUMMWUECKOW peakuuu (Macchl, 00BEMa,
KO/IMYeCTBa MCXOJHOTO BelecTBa WM TMPOJAYKTa peakluu I0 M3BeCTHbIM Macce,
00bEMY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WX MPOYKTOB PeaKLvu).

Kucnopopcoaepxaigyue opraHuyeckye coeJUHeHNs

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHO/J UM 3TaHOM: CTPOeHHUe,
¢u3nuecke W XMMHUYeCKHMe CBOMCTBA (peakLMM C akKTWBHBIMU MeTasllaMy,
rajJioreHoBOJ0pO/iaMy, TOpeHue), TNpUMeHeHWe. BozopofHble CBSI3U  MeEXAY
MOJIeKyJlaMHy CITMPTOB. [leliCTBUe MeTaHOJ/1a U 3TaHOJ/Ia Ha OPraHyu3M YesioBeKa.

MHoroaTomMHble  CIIUPTBL. OTW/IEHIJIMKOIb W [JIMLEPUH: CTpPOeHHUe,
¢usnuecke M XUMHUYECKHMe CBOMCTBA (B3aUMOJEMCTBHE CO II|eJIOUHBIMU
MeTa/l/laMHi, KaueCTBeHHasl peakLUsi Ha MHOrOaTOMHbIe CIUpPTHI). [leiicTBue Ha
OpraHusM uesioBeka. [IpumMeHeHue rimLepruHa U STUIEHTJIUKOJIS.

@DeHOJI: CTpOEHMEe MOJeKybl, (U3MYecKue W XWUMHUEeCKHMe CBOMCTBA.
TokcruuHOCTh eHosia. [IprmeHenue geHoa.

Anpperuapl U Kemowbl. Dopmanblerufi, aueTanbJeruj: CTPOeHHe,
¢ur3nueckue U XMMHUUeCKHe CBOMCTBA (peakLuu OKWCJIeHWSI U BOCCTaHOBJ/IEHMS,
KaueCTBeHHbIe DeaklyH), MOJyueHre U IPUMEHEHME.

O/IHOOCHOBHBIe —TIpeZie/ibHble KapOOHOBBIE KHC/IOTBL. MypaBbuUHasi W
YKCyCHasi KMCJIOTBI: CTpOeHUe, (hr3nuecKde U XMMHUYecKue CBOWCTBA (CBOMCTBA,
ob1ye /7151 Kacca KUC/IOT, peaklusi 3TepuuKkalivm), rojiyueHre ¥ pUMeHeHue.
CreapuHOBasi U OJIeMHOBAsi KUCJIOTHI KaK TpeCTaBUTE/NN BBICIIMX KapOOHOBBIX
KUCIOT. Mbl/la Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIlee feliCTBHe.

Cnoxsble 3¢upbl KakK TMPOW3BOAHbIE KapOOHOBBIX KHUCIOT. ['maposus
cnokHbIX 3¢bupoB. XKupbl. ['naponus xxupoB. [IppuMeHeHue xxuUpoB. brionoruueckas
POJIb JKUPOB.

YrneBogpl: coctaB, Kjaccudukanus — yrieBofoB  (MOHO-, [U- W
nosiMcaxapusbl). ['roK03a — rpocTeimii MOHOCaxapu/: 0COO@HHOCTH CTPOeHUsI
MOJEeKY/bl, (U3MUecKue U XUMHUYeCKMe CBOMCTBA (B3auMMOZEMCTBUE C




ruapokcugom Meau(Il), okucieHre aMMHadyHbIM pacTBOpoM okcuzia cepebpa(l),
BOCCTaHOBJIeHWe, OpoKeHMe TJIFOKO3bl), HaXOK[eHue B TIpUPOJe, TNpUMeHeHUe,
buosiornyeckast posib. @oTocuHTe3. PpyKTO3a KaK U30Mep TJIFOKO3bI.

Kpaxmasn u 1e/to103a Kak IpyUpo/iHble rovMepbl. CTpoeHre Kpaxmasa U
Le/To03bl.  PU3Muyeckue W XUMHUUeCKWe CBOWCTBA Kpaxmana (THApOJIU3,
KaueCTBEHHasi peaklys C U0JI0OM).

OKcrnepyMeHTa/lbHble MeTOJbl W3yuyeHHUs BeIlleCTB U HX IpeBpalljeHUil:
npoBeJieHWe, HabJItOZileHe W OIMCaHWe JeMOHCTPALIMOHHBIX OIMbITOB: TOpeHHe
CIUPTOB, KaueCTBeHHbIe peakLWW OHOATOMHBLIX CIUPTOB (OKUC/IEHWe 3TaHoJa
okcugoM Menu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOZEMCTBUE TMI[ePUHA C
ruapokcuzom meau(Il)), anbaerujoB (OKrc/IeHHe aMMHMaUHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMozeMcTBHE Kpaxmana C HOZAOM),
TIpoBe/ieHNe MpaKTHYeCckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTtHble 3agauu.

BbIunc/ieHUs] 10 YpaBHEHWIO XWMHAYECKOW peakiud (Macchl, 00BbéMa,
KOJIMUeCTBa MCXOJHOTrO BelllecTBa WM MPOAYKTa peaklUU MO U3BeCTHbIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 UCXO/HBIX BEI[eCTB WX TIPOAYKTOB PEAKITUH).

A30TCojiepsKalie opraHuueckre CoeIMHeHusl.

AMUHOKUC/IOTHI KaK ambOoTepHble opraHuueckue coeuHeHus. @usnueckuie
W XUMHUecKrde CBOMCTBa aMWHOKHC/IOT (Ha TpuMepe IJMIMHA). buonornueckoe
3HaueHWe aMUHOKUCJIOT. [lenTuapbl.

be/fku Kak MNpUpOJHBbIE BBICOKOMOJIEKYJsSIpHble coefuHeHusl. [lepBuuHas,
BTOpHMYHAasi M TpeTWYHas CTPyKTypa OenkoB. XuMHUeCcKHe CBOWCTBa OeKOB:
TU/IPOJIN3, IeHaTypal[usi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKcrnepyMeHTa/lbHble MeTOAbl W3y4yeHUs BeleCTB U KX I[peBpalleHUi:
HabJ/Ir0/jeHre 1 OfrcaHue J[eMOHCTPAI[MOHHBIX OMBITOB: JieHaTypalusi 6elKoB Mpu
HarpeBaHWH, 1IBETHbIE peaKiiy Oe/IKoB.

BbICOKOMOJIeKY/ISIPHbIE COe/JUHeHUs

OCHOBHBIe TIOHSTUSI XUMUU BbICOKOMOJIEKYJIIPHBIX COeZIMHEHUI: MOHOMep,
MoJiuMep, CTPYKTYPHOE 3BEeHO, CTeleHb IMoJIMMepU3aliiu, CpefHsisi MOJIeKy IsipHast
Macca. OCHOBHblIe MeTOZbl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJIMHEHUH —
Mo/IMMepHr3aliusi U MOJMKOH/eHCal[usl.

OKcrnepyMeHTa/IbHble MeTO/bl W3yueHHs BeIeCTB M WX MpeBpalljeHui:
O3HaKoMJIeHHe C 0Opa3ljamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
Kay4yKOB.

MexripeiMeTHBIe CBSI3U.

Peanu3anysi MeXXNpeMeTHbIX CBsi3eid MPU U3yueHWW OpPraHUueCcKoW XMMHUU
B 10 kJjlacce OCyIIeCTB/sieTCsl uepe3 HKCII0/b30BaHWe Kak OOIIMX ecTeCTBEeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSITUM, SIB/SIIOLIMAXCS CUCTEMHBIMU [Jisl OTAeIbHbIX
TIpeJMeTOB eCTeCTBeHHO-HAayUHOT0 LIUK/IA.

OOme ecTeCcTBeHHO-HayuyHble TIOHSITMS: sIBJieHWe, Hay4yHbId (aKT,
TUMoTe3a, 3aKOH, Teopus, aHaiu3, CUHTe3, KaaccuduKalys, MNepuoJUYHOCTb,
HabJ/r0/jeHre, U3MepeHre, SKCIIepUuMeHT, MOZie/TMpOBaHue.



du3vka: Marepusi, SHeprus, Macca, aroM, J/leKTPOH, MOJIeKyJa,
SHepreTHYyecKWil ypoBeHb, BeIleCTBO, Teno, OOBEM, arperaTHoe COCTOSIHUe
BellleCcTBa, (pr3nuecKre BeJTMUMHBI U eJUHULIbI UX U3MepeHUsl.

Buonorusi: Knetka, opraHvsM, 6uocdepa, oOMeH BelleCcTB B OpraHusMe,
dorocuHTe3, OUONOTHYECKM aKTUBHble BelllecTBa (0Oenku, YriaeBoAbl, JKUPHI,
(dbepmeHTHI).

[eorpadusi: MUHepasibl, TOpHBIE TTOPO/IbI, TI0JIe3HbIE WCKOTIaeMble, TOTUIMBO,
pecypchbl.

TexHomorusi: mMuIleBble TPOAYKTbI, OCHOBBI pAlMOHATBHOTO TUTAHUS,
MOIOIIIe CPe/ICTBa, JIeKapCTBeHHbIe M KOCMeTHUEeCKHe TIperiaparhl, MaTepuasbl 13
MCKYCCTBEHHBIX U CHHTeTUUeCKUX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTAHUYECKASA XNMUA

TeopeTHuecKue 0CHOBbI XUMHUM

XUMUYECKUM 3jieMeHT. AToM. $Sapo aToma, M30TOMbI. DJIEKTPOHHAs
000/10uKa. JHEpPreTHUYeCcKre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
3/ieMeHTbl. OCOOEeHHOCTH pacripe/ie/ieHUsi JeKTPOHOB 10 opOuTasisiM B aTomax
3JIeMEHTOB TePBbIX UEThIPEX MEePUOO0B. DJIeKTPOHHAsE KOH(PUrypaLusi aTOMOB.

[Teprognuecknit 3aKOH U [lepuoanueckas cucteMa XMMUUECKHX 3JIEMEHTOB
O. Y. Menpeneea. CBsi3b MeprogyuuecKoro 3akoHa v [leprogmyeckor CHUCTEMBI
XUMHAUeckux 3nemMeHToB [I. YI. MeHgeneeBa ¢ COBpEMEHHOU TeOpUEN CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsI CBOMCTB XHWMHWYECKHUX 3JIEMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIeCTB I10 TPYyMIaM U TepUO/aM.
3HaueHue NMepruoAruUeCcKOro 3akKOHa B pa3BUTHH HAYKU.

CtpoeHve BeljecTBa. XUMHUUeCKasi CBA3b. Buabl XMMUUECKOM CBS3U
(KOBasieHTHasi HeTo/IsIpHasi M TOJIIpHasi, UOHHas, MeTa/yindeckas). MexaHu3Mbl
oOpa3oBaHMs KOBaJleHTHOH XUMHUYeCKOW CBsi3M (OOMeHHbI U JJOHOPHO-
aKLenTopHbid). BopopogHasi cBsi3b. BaseHTHOCTb. 3O1€KTPOOTPULIATE/ILHOCTD.
CrernieHb OKUC/IeHYs. VIOHBI: KATUOHBI U AHUOHBI.

BelwectBa MOJIEKYJISIPHOTO UM HEMOJIEKYJ/IIDHOTO  CTPOeHHs. 3aKOH
TIOCTOSIHCTBA COCTaBa BelleCcTBa. THIlbl KPUCTA/VIMUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA Bel[eCTB OT TUIA KPUCTA/UTMYECKON PEIIETKU.

[TouaTue o aucriepcHbIX cucrteMax. VICTMHHBIE W KOJUIOMJHBbIE PAaCTBOPBI.
MaccoBas 70/1s1 BeljeCcTBa B pacTBope.

Knaccudukaiius HeopraHn4eckKux COeIUHEHUN. Howmenknatypa
HeopraHhueCcKux BelecTB. [‘eHeTnyeckass CBs3b HeEOPraHMYeCKUX BelecCTs,
TIPUHAJIeXXAlMX K pa3/IMYHbIM K/accam.

Xumuueckas peakius. Knaccudukaimsi XMMMUeCKHMX — peaki[uid B
HEeOpPraHW4eckKOld M OpraHWYeCKOW XMMWUM. 3aKOH COXpaHEeHHWsI MacChl BeIlecTB,
3aKOH COXpaHeHus U npeBpallleHusl SHepruu rnpu XuMUYeCcKUX peakLiusax.



CKOpOCTb peakiuy, eé 3aBUCUMOCTb OT Pa3IUyHbIX ¢akTopoB. OOpaThMbIe
peakiuu. XuUMHUYeCKOe paBHOBecve. @aKTOpbl, BAUSIOIIME HA COCTOSTHHE
XyuMuyeckoro pasHoBecusd. [1puHiun Jle [laresnbe.

OnekTponmuTHyeckasi gucconuaiysa. CuibHble W cjlabble 3/1€KTPOJUTHI.
CpefZia BOJHBIX paCTBOPOB BeIeCTB: KUC/asi, HeUTpasbHas, 1e/J0UHasl.

OkucuTeTbHO-BOCCTaHOBUTEJIbHBIE PEAKI[UU.

OKCIrepuMeHTa/IbHble MeTO/[bl U3y4eHUs BeIleCTB U WX IpeBpalleHUN:
neMoHCTpauus Tabsmi «[leproanueckasl cucteMa XUMUAYeCKUX 3emMeHToB [1. U.
MeHienieeBa», HM3yueHUe Mojesieli KPUCTA//IMUeCKUX PeIIETOK, HabmofeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U JTaDOpPaTOPHBIX OIBLITOB (pa3/ioykeHue TepoKcHa
BOZ0PO/ia B MPUCYTCTBUU KaTaarM3aTopa, Orpee/ieHre Cpe/ibl PACTBOPOB BeIeCTB
C TIOMOII[bI0 YHHBEpPCAJbHOTO WHJWKAaToOpa, peakUWd WOHHOrO 0bOMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboTel «BiusiHue pa3nMuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMUUECKOU peakLin».

PacuéTtHble 3agauu.

PacuéTel 1O ypaBHEHUSIM XUMUUECKHMX Ppeakliuii, B TOM UHCJIe
TepMOXUMHUECKHEe PaCUéThbl, PAaCUYE€Thl C MCIIOIb30BaHUEM IIOHATUSI «MacCOBast
[10JIs BeLLleCTBay.

Heopranuyeckas XxumMus

Hemetannbl. TlonoxeHve Hemeta/usioB B [leproguueckoid cucteme
XxuMHUecKux 3nemeHTOB [. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nueckre CBOMCTBA HEMeTas/uioB. AJUIOTPONUS HeMeTa/U/IOB (Ha mpumepe
KUCJIOPOJa, cephl, pocdopa u yrieposa).

XuUMHUeCKre CBOMCTBa Ba)KHEMIIIMX HeMeTasioB (raJioreHOB, Cepbl, a30Ta,
docchopa, yriepoja U KpeMHMs)) W MX  coeAuHeHUW  (OKCH/[OB,
KUCJIOPOACOep Kaliux KACJIOT, BOAOPOAHBIX COeUHEHHUN).

[IprMeHeHVe Ba)KHEUIIINX HEMETA/JIOB U UX COeMHEHUM.

Metasnnsl. TTonoxenve MetanioB B [lepuogrueckor cUCTeMe XHMUUECKHUX
ssemeHTOB [I. V1. MeHpeneeBa. OCOOEHHOCTA CTPOEHUs JIEKTPOHHBIX 000/I0ueK
aToMOB MeTta/uioB. Ob1iue ¢usnueckre cBoMcTBa MeTasuioB. CrlaBbl MeTasUIOB.
DeKTPOXUMHUUECKWH Psij] HaTIpSDKeHUU MeTaslyioB.

XUMUYeCKre CBOMCTBA Ba)KHEUIIIMX MeTa//IOB (HaTpUM, KaluM, KasblWH,
MarHui, aJllOMUHUMN, 1IUHK, XpPOM, >Kejie30, Me/jb) U UX COeIMHEeHUH.

OO61ipe criocoOwl TIoTyueHusi MeTa/uioB. [IpuMeHeHWe MeTalioB B ObITY U
TeXHUKe.

OKCIepUMeHTa/lbHble MeTO/bl U3y4YeHUs BeILeCTB U WX IpeBpall|eHUN:
H3yueHre KOJUIeKIUU «MeTasuibl U CIUlaBbl», 00pa3l[0OB HEMeTasIOB, pellleHre
9KCTIepUMEeHTabHbIX 3afiau, Hab/itoJjeHrue W OlrCaHue [AeMOHCTPAI[MOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMOZEMCTBHE THIPOKCHA aJlOMUHUSI C PacTBOPaMU
KUCJIOT U 11je/loueid, KaueCTBeHHbIe peakl[iy Ha KaTUOHbI MeTaslyIOB).

PacuéTtHble 3agauu.

PacuéTbl Macchl BelljeCcTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMUECTBY
BellleCcTBa, Macce wid 00bEMY OJHOTO W3 YYaCTBYIOIIMX B peaki[uu BellecTs,



pacuéTbl Macchl (00BEMa, KOJIMUeCTBa BelllecTBa) MPOAYKTOB peakliy, ecld OHO
13 BellleCTB UMeeT NPUMeCH.

XuMHA U KU3Hb

Posib xvMuK B o0ecrieueHHWH SKOJIOTUYECKOM, SHePreTUueCcKou U MUILLeBOn
6e30macHOCTH, pa3BUTUM MeqULMHbI. [IOHATHE O HayuHBIX MeTOo/aX TO3HAHUS
Bel[eCTB U XMMUYECKUX peakL1il.

[lpencraBneHuss 00 OOUMX HayuHBIX TIPUHLMIAX TPOMBIILIJIEHHOTO
M0JIyyeHus] BayKHEUILIVX BelleCTB.

UenoBeK B Mupe BellleCTB M MaTepua/oB: BakKHeWIlWe CTPOUTe/bHbIe
Marepuasbl, KOHCTPYKLIMOHHBbIE MaTepuasbl, KpaCcKd, CTeK/IO, KepaMHKa,
MaTrepuasbl [Jjis1 3/IeKTPOHHWKM, HaHOMaTepuasbl, OpraHu4yeckue U MUHepa/bHbIe
ynobpeHwusl.

XvMHS ¥ 3[0pOBbe UejiOBeKa: IpaBW/a HCII0/b30BaHUS JIeKapCTBEHHBIX
TperaparoB, MpaBuia 6e30MacHOT0 MCIO/b30BaHUs TIpernapaTtoB ObITOBOW XUMUU
B ITOBCEJHEBHOM >KU3HHU.

MexnpeiMeTHbIE CBSI3H.

Peanu3aiiusi MeXNpeAMETHBIX CBs3eid TIpU U3ydeHUd oOmed u
HeopraHuyeckorm XuMuM B 11 Kjacce OCyILeCTB/ISIETCSl Yepe3 MCI0/Ib30BaHUe Kak
O0IIMX ecTeCTBEHHO-HAyUHBIX TIOHSATHM, TaK W TIOHATUMN, SIBJISIOLUAXCS
CUCTEMHBIMHU JIJIS1 OTZe/IbHBIX MPeJMETOB eCTeCTBEHHO-HAYYHOI0 LIUK/Ia.

OO1ue ecTecTBeHHO-Hay4Hble TMOHATHS: HAy4HbIM (akT, rUIoTe3a, 3aKOH,
Teopus, aHaau3, CUHTe3, KaaccuduKaiusi, TMepuoJuYHOCTb, HabmogeHue,
9KCIIEPUMEHT, MO/le/IMPOBaHNe, U3MepeHue, sIBJIeHUe.

dusrkKa: Marepusi, SHepIrus, Macca, aToM, 371eKTPOH, IIPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOaKTUBHOCTb, MOJIEKYJ/Ia, SHEPTeTUUeCKUU YPOBEeHb, BeleCTBO, Teslo,
00bEM, arperaTHoe COCTOsIHME BellecTBa, (hr3nueckue BeJMUUHBI U eJUHULIBI UX
M3MepeHNs], CKOPOCTb.

Buosiorusi:  KjeTka, OpraHu3M, 9JKOCHCTeMa, Ouocdepa, Makpo- W
MHUKDPO3JIEMeHTbI, BUTAMUHBI, 0OMEeH BeIlleCTB B OpraHU3Me.

['eorpadwmsi: MuHepasibl, TOpHbIE MTOPOJBI, TI0JIe3HbIE UCKOIIaeMble, TOTIUBO,
pecypcsl.

TexHo/orrs: XUMH4YecKasi MPOMBILLIIEHHOCTb, METa/LTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MaTepUasioB, CEeIbCKOXO3IMCTBEHHOE MPOM3BOJCTBO, MHUILEeBast
MPOMBILLIJIEHHOCTh,  (papMalleBTUUeCKasi  IPOMBIILJIEHHOCTb,  MPOM3BO/CTBO
KOCMeTHYeCKUX IIpernapaToB, IPOM3BOJACTBO KOHCTPYKLIMOHHBIX MaTepUasos,
3JIEKTPOHHAs ITPOMBILLIEHHOCTb, HAHOTEXHOJ/IOTHH.



IVNTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XMHNN HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATBI

@®I'OC COO ycraHaBnMMBaeT TpeOOBaHUsI K pe3y/jbTaTaM OCBOEHUS
00yuarolMMHUCS TIpOrpaMM cpefiHero o01miero o6Opa3oBaHus —(JTMUHOCTHBIM,
MeTanpegMeTHbIM U TpeJMeTHbIM). HaydyHO-MeToguyeckold OCHOBOW AJist
pa3pabOTKKU TIJIaHUPYeMbIX pe3y/JbTaTOB OCBOEHUs MpOrpamMM cCpejHero obiiero
00pa30BaHUs SIB/ISIETCSI CUCTEMHO-ZesITe/IbHOCTHBIM MOAXO/.

B CoOTBeTCTBUM C CUCTEMHO-/IeATeTbHOCTHBIM TOAXOMOM B CTPYKType
JIMYHOCTHBIX Ppe3y/IbTaTOB OCBOEHUSI TipeaMeTa «XHMHs» Ha YDPOBHE CpelHero
o011iero o6pa3oBaHusi BblZle/ieHbl CIeYI0Ile COCTaBJISIOIIHe:

0CO3HaHWe OOYYarOIMMHCS POCCUMCKOW TpPakJAaHCKOM HAEHTUUHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTU U CaMOOTIpe/e/IeHU0;

Ha/Inyrie MOTHBAL[UM K 00yUeHuIo;

1|eJIeHarpaB/IeHHOe pa3BUTHE BHYTPEHHUX YOeKIeHH TMUHOCTH Ha OCHOBE
K/TFOUEBbIX 1[eHHOCTel M UCTOPUUeCKUX TPAJULMi 0a30BOI HAyKU XUMUU;

TOTOBHOCTb M CMOCOOHOCTH 00YYarol[UXCs pPYKOBOACTBOBaTbCS B CBOEM
JesITeIbHOCTU  1|eHHOCTHO-CMBIC/IOBBIMU  YCTAaHOBKAMH, TPUCYLIUMU LIeJI0CTHOU
crcTeMe XMMHUeCcKoro obpa3oBaHusi;

Ha/IMure TIPaBOCO3HAHUS IKOJIOTHUECKOU KY/IbTYPhl U CTTOCOOHOCTH CTaBUTh
1[e/TU ¥ CTPOUTh KU3HEHHbIe TI/IaHBbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUs TipeAMeTa «XUMMS» [AOCTUTalOTCsl B
eMHCTBe Yy4yeOHOM ¥ BOCTIMTATENBbHOW [eATeTlbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUUYECKUMHU, COLIMOKY/IbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1[€HHOCTSIMU
W WJeasaMd POCCHMCKOTO TPaXkJaHCKOro OOIecTBa, MPUHATBIMUA B 00IleCcTBe
HOpDMAaMU U TIpaBWIaMM  TIOBe/IEHUS,  CIIOCOOCTBYIOIMMU  TIpoljeccaM
CaMOIO3HaHUsl, CAMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJEHUS] JIMUHOCTH
00yJaroImuxcs.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS] TpeaMeTa «XUMUS» OTpakaroT
c(hOpMHPOBAaHHOCTb OIbITa I[103HABATe/JbHOW U TMPAKTUUYECKOU [lesiTe/TlbHOCTH
00yyJaroIyXCcst TI0 peasn3aliy MPUHATHIX B 00IIeCTBe 1[eHHOCTe|, B TOM UHC/ie B
YacTu:

1) rpa)XaaHCKOr0 BOCIIUTAHUS:

0CO3HaHUs  OOydYarOUUMHMCS  CBOMX  KOHCTUTYLIMOHHBIX  TIpaB U
00s13aHHOCTeN, yBa)KeHUs K 3aKOHY U TIPaBOTIOPSIIKY;

NpeJiCTaB/eHUs] O COLMalbHBIX HOpPMax M TIpaBWIax MEXIMYHOCTHBIX
OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBODUECKOM [eATeNbHOCTU MpU CO3/laHuu
yueOHBIX MPOEKTOB, pellleHWH yueOHbIX M T03HaBaTe/bHBIX 3ajiay, BBITIOJTHEHUU
XUMHUUECKUX IKCTIePUMEeHTOB;



CMOCOOHOCTM TIOHMMAaThb W TIPUHUMAaTh MOTHBbLI, HaMepeHUs, JIOTUKy W
apryMeHThI IPYTUX TIPYU aHa/In3e pa3/IMIHbIX BUJIOB YueOHOM /lesTeTbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIUTAHUS

1[eHHOCTHOTO OTHOIIIeHHWsT K MCTOPUYECKOMY UM HAayyHOMY HacJe/l1io
OTeueCTBEeHHOM XHMMUU;

YBa)KeHHsI K TIpOIlecCy TBOpYeCcTBa B 00/1aCTM TeOPHWH W TIPAKTUUECKOTO
TIpUMeHeHUs1 XMUMUU, OCO3HAHUSI TOTO, UTO JOCTWD)KEHUS HayKd eCTh pe3y/bTaT
JIATeNbHBIX ~ HabmofeHnd, KpPOMOT/IMBBIX  SKCIIepUMEHTA/IbHbIX  TIOWCKOB,
TIOCTOSTHHOTO TPY/Za YUEHBIX U TTPAKTUKOB,

WHTepeca W TI03HaBaTe/bHbBIX MOTHBOB B TOJYyYeHUM M TIOC/IeAYIOIIeM
aHa/M3e MH(OpMalMM O Tepe/oBbIX JOCTHXKEHUSX COBPEMEHHON OTeueCTBeHHOM
XUMUU;

3) AYXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHUS:

HPaBCTBEHHOI'0 CO3HaHMUSI, 3TUUECKOT'0 TTOBe/IeHNSI;

CTIOCOOHOCTH  OLleHWBAThb  CHUTYal[dd, CBSI3aHHble C  XUMHYEeCKHUMH
SIBJIEHUSIMM, W TIDUHUMAaThb OCO3HaHHbIE peIlleHUs,, OPUeHTHUPYsCh Ha MOpasbHO-
HpaBCTBEeHHbIE HOPMBI U 1IeHHOCTHY;

TOTOBHOCTH OlleHUBaTh CBOE TMOBe/leHWe W TIOCTYIKW CBOMX TOBapMIIei C
MO3WIMIA HPaBCTBEHHBIX M TIPABOBBIX HOPM M OCO3HaHWEe TIOCAe[ICTBUM ITUX
TOCTYTIKOB;

4) dopMupoBaHUsA Ky/JIbTYPHI 3/[0POBbSI:

MOHMMaHUs [IeHHOCTel 370poBOro U 0Oe3ormacHoro oOpasza  JKH3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBeHHOMY (M3UUeCKOMy U
TICUXUYECKOMY 3/I0POBBIO;

cobJtro/leHrs TpaBul 0€30IacHOTO OOpalljeHHsI C BellecTBaMH B OBITY,
TOBCeJHEBHOM >KU3HU U B TPY0BOM [eSATeIbHOCTH;

TOHMMaHUsl 1IeHHOCTH TIpaBWU/I WHAWBUYaJbHOTO U  KOJIJIEKTHBHOTO
0e30I1acHOTO MMOBeJIeHHS B CUTYAIUsX, YIPOKAIOIINX 3/J0POBBIO U YKU3HHM JIIO/IEH;

0CO3HAaHUS TIOC/Ie[ICTBUI W HENPHUATHS BPeAHBIX MPUBLIUEK (yIOTpeb/ieHus
a/IKOT0J1sI, HAPKOTHKOB, KypeHUsl);

5) TPy/A0BOT0 BOCTIMTAHUS:

KOMMYHHKaTUBHOM  KOMITETEHTHOCTH B  y4eOHO-MCC/ie0BaTeTbCKOU
nesTeTbHOCTH, OOIIeCTBEHHO IIOJIe3HOM, TBOPUECKOM U  [PYTMX BHjaX
nesiTeTbHOCTY;

YCTaHOBKM Ha aKTHMBHOE YyuaCTHe B pelleHud TIpaKTUYecKuX 3ajad
COL[Ma/IbHOM HaIpaB/eHHOCTH (B paMKax CBOEro Kjacca, LIKOJIbI);

VHTepeca K MPaKTUYeCcKOMY M3ydeHUto rnpodeccrid pa3jiduHoro pojia, B TOM
yKCJie Ha OCHOBe MPUMeHeHUs NPeIMeTHbIX 3HaHUM 10 XUMUWY;

yBa)keHUs1 K TPY/ly, JIFO[ISIM TPy/ia U pe3y/bTaTaM TPYA0BOM JesiTe/TlbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUAYAJbLHOW TpPaeKTOPUU
obOpa3oBanus, Oyxyiiedd mpodeccHyd W peaM3al[id COOCTBEHHBIX >KU3HEHHBIX
TI7IAHOB C YYETOM JIMUHOCTHBIX UHTEPeCOB, CIIOCOOHOCTeN K XUMHM, UHTEPeCOB U
noTpeGHOCTeM 0OITIeCTBa;



6) 3K0/1I0rMuUecKoro BOCIUTAaHUA:

9KOJIOTMUECKH 11e/1ec000pa3HoOro OTHOIIEeHUSI K TMPHUpOjie, KaK HWCTOUYHUKY
CYIIIeCTBOBAHMS JKU3HU Ha 3eMJie;

TTOHUMaHUs TI00a/IbHOTO XapakTepa 3KO0JIOTUYECKUX Ipo0/eM, BAUSHUS
5KOHOMUYECKHUX TPOLIeCCOB Ha COCTOSIHUE TPUPO/IHON U COLMATBHOM Cpe/ibl;

OCO3HaHHSI HeOOXOAWMOCTH WCIIO/Ib30BaHUSI IOCTVDKEHUN XUMHH IS
peliieHYsi BOMIPOCOB Pal[MOHALHOTO TTPUPO/IOTI0/Ib30BaHMUS;

aKTUBHOT'O HETpUSATUS IeMCTBUM, TIPUHOCAILIMX BpeJ, OKpY’Karollei
TIPUPOJTHOM CpeZie, yMeHUsI MPOTHO3MPOBaTh HeOJarornpusiTHbie 3K0J/I0OTHYecKue
TOC/IeICTBUS MpeANPUHUMAaeMbIX 1elCTBUIN U MpeAoTBpalllaTh UX;

Ha/IMuusi  Pa3BUTOTO  JIKOJIOTUYECKOTO  MBILIIEHHs],  JKOJOrMuecKoin
Ky/JbTypbl, OTbITA [eATebHOCTH 3KOJOTUYeCKOW HampaB/leHHOCTH, YMeHUs
DPYKOBO/ICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKATHBHOW W COI[MA/IbHOM
MIPAKTHKEe, CIOCOOHOCTH U YMEHHsS aKTHBHO IIPOTUBOCTOSATH H/I€0JIOTUN
xemMoobuuy;

7) IIeHHOCTH HayYHOT'0 T03HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PeHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU 1 00IT1[eCTBeHHOM TIPaKTHUKH;

MOHWUMaHUs CTHelUPUKA XUMHH KaK HayKd, OCO3HaHWS €& po/id B
dbopMHpOBaHNWY paI[MOHATBLHOTO HAYYHOT'O MBIIIUIEHHS, CO3[AHUM IIeJIOCTHOTO
npe/iCTaBieHHst 00 OKpy»KarollleM MHpe KaK O eMHCTBe MPUPOZbl U uesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHWH TIpo0sieM COXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXKqEHHOCTM B 0CO0OM  3HAUMMOCTA XWMHWHM JJII  COBPEMEHHOM
[[UBU/IM3Al[UM: B €€ TyMaHUCTUUECKOW HarpaBieHHOCTH W Ba)XHOW DO B
CO37IaHWM HOBOI 0a3bl MaTepHaIbHOW KY/IbTYPhI, PEIIeHHH I'7100anbHBIX Po0IeM
YCTOHUMBOI'O Pa3BUTHs Ue/IOBEUECTBA — ChIPbEBOM, SHEPreTHUeCKOH, THUIIeBON U
9K0JIOTHYECKOW 0e301acHOCTH, B Pa3BUTHH MeJUIWHBI, 0becrieyeHUd YC/IOBUH
YCIIELTHOTO TPyJa M SKOJOTMYeCKHM KOM(OPTHOH >KW3HM Ka)KIOro ujieHa
o0111ecTBa;

eCTeCTBEHHO-HAayYHOM TPaMOTHOCTU: TIOHWMMAaHUS CYI[HOCTA METO/IOB
T03HAHMS, WCIIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCIIOJIb30BaTh
ToJ/TyuyaeMble 3HaHUS I aHalu3a U 00bSICHEHUS SIBJIEHUH OKPY>KaroIlero Myupa u
TIPOMCXOASAIINX B HEM M3MeHeHH, yMeHUs JleflaTb 000CHOBaHHbBIE 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (AKTOB UM UMEIOIMXCA [JaHHBIX C 1IeJIbl0  TOy4YeHHUs
JIOCTOBEPHBIX BHIBO/IOB,;

CTIOCOOHOCTH CaMOCTOSITe/IbHO MCIIONB30BaTh XUMUUECKHWe 3HAHUS [Jis
peliieHuUs1 IP0o6/ieM B peaslbHBIX KM3HEHHbIX CUTYalUsX;

MHTepeca K M03HAHUIO U UCC/Ie/[0BaTeIbCKOM /IeATeIbHOCTY;

TOTOBHOCTH M  CIIOCOOHOCTH K  HeINpephlBHOMY 00pa3oBaHHI0 U
caMo00pa3oBaHUIO, K AKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHWW 110 XWMHWU B
COOTBETCTBHUM C KU3HEHHBIMU TTOTPEeOHOCTSIMU;



VHTepeca K 0COOeHHOCTSIM TpyZia B pa3/MuHbIX cdepax npodecCuoHaTbHOM
NesiTe TbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATBI

MerTaripeiMeTHbIe pe3y/bTaThl OCBOEHHs yueOHOTOo rpeiMeTa «XUMUs» Ha
ypoBHe cpefHero obiriero 06pa3oBaHus BK/IHOUAIOT:

3HauuMble  [i5  (OPMUPOBAHUS ~ MHPOBO33DEHUS  OOYYaIOIIUXCS
MeXXIUCLIMTTMHApHBIe (MeXIIpeAMEeTHbIe) 00IleHayUYHbIe TMOHATHS, OTPaKarolue
IeJIOCTHOCTh HAy4YHOW KapTHHbI MHpa U CIeU(UKY METOJOB I03HAHWS,
UCIIO/Ib3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEL|eCTBO, SHEPTrus, siBJieHUe,
MPOLIECC, CUCTeMa, HayuHbIM (akT, MPUHLIUI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCC/IeIOBaHue, Hab/IoieHre, U3MepeHue, SKCIIEPUMEHT U IPYTHe);

YHUBepCasbHble yueOHbIe JeicTBUs (TI03HABaTe/bHbIe, KOMMYHUKAaTUBHbIE,

PEryIsTUBHBIE), obecrieunBaroIIie (dbopmHUpOBaHue (P yHKLIMOHA/TbHOU
IPaMOTHOCTH U COLIMAIbHOM KOMITIETEHI[UM 00yJarouXcs;
Croco6HOCTh obyyarormxcs VICII0JIb30BaTh OCBOEHHbIEe

MEXXIUCIATIIMHApHbIe, MUPOBO33peHUECKHe 3HAaHUS M YHHBepCa/bHble yueOHbIe
JIeWCTBUS B IO3HABATE/IbHOU U COLIMAIbHOU MPAKTHKe.

MeTtanpeqMeTHble pe3y/bTaTbl OTPAXXAKT OBJa/leHUe YHHUBEPCATbHBIMU
yueOHBIMA  TIO3HABATE/NbHBIMM, KOMMYHUKATUBHBIMH U PeTryISTUBHBIMU
JIEUCTBUSIMU.

OB/lafieHHe  yYHMBePCAJIbHBIMH  Y4eOHBIMH  T03HAaBaTe/IbHBIMHU
e CTBUSMM:

1) 6a30BbIe JIOTHYECKHE JeHCTBHS:

CcaMOoCTOSATe/IbHO  (OpMy/IMpOBaTh W aKTya/lIM3UpOBaTh  Ipobsemy,
BCECTOPOHHe eé pacCMaTpUBATh;

onpefiesiATh Le/IM JesTebHOCTH, 3a/laBasi TapaMeTpbl M KPUTEPUU HX
JOCTH)KEHHSI, COOTHOCUTD Pe3y/IbTaThl AesITe/TbHOCTH C TTIOCTaB/IeHHBIMU LIe/ISIMY;

WCII0/Ib30BaTh MPHU OCBOEHUM 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIIJIEHUS —
BbIZIE/IITh XapaKTepHble MpU3HAKW TOHSTUM M yCTaHaB/IWBaTh WX B3aWMOCBSI3b,
HCTI0JTb30BaTh COOTBETCTBYIOIIME TIOHATHS it O0BSICHEHUS OT/Ie/TbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHWS W KPUTEPUH [Jid KAaCCU(PHKAIL[MM BeL[eCTB U
XMMUUECKUX peakLi;

yCTaHaB/IWBaTb NPUUYUHHO-CJIEICTBEHHbIE CBSI3M MEXAYy U3y4aeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHe pacCyXX/eHus (UHAYKTUBHbIe, [elyKTUBHbIe, 10O
aHAJ/IOTMH), BBISIB/IATH 3aKOHOMEPHOCTW U TIPOTHMBOpeUrsi B pacCMaTPUBAEMbIX
sIBJIEHUsIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/THOUEHUSI;

TIPUMEHSITh B Mpoljecce TT0O3HaHUSI, UCTI0/Ib3yeMble B XUMUU CHUMBOJINUECKHEe
(3HaKOBBIE) MO/Ie/H, TIPe0OPa30BBIBAThL MO/Ie/TbHBIE TIPE/[CTABIEHUS — XUMHUUeCKUN
3HaK (CMMBOJI) »3/leMeHTa, XuUMHU4Yeckass (opmy/a, ypaBHEHHE XUMHUYECKOU
peakiid — TIPU peIlleHuH y4eOHBIX T103HaBaTe/NbHBIX W TIPAKTHUECKHX 3afad,



TIPUMEHSITh Ha3BaHHbIe MOZie/IbHbIe TIPe/ICTaB/IeHUs /151 BbISIBJIEHUS] XapaKTepPHbIX
TIPU3HAKOB U3yuaeMbIX BeI|eCTB U XUMUUECKUX pPeaklvi.

2) 0a3oBbIe UCC/Ie0BATEILCKHE IeHiCTBHUS:

B/a/leTb OCHOBaMU METO/IOB HAYyYHOTrO TO3HAHUS BeleCTB U XUMUYeCKUX
peakLuy;

dbopMynvpoBath LenM U 3alayd  UCCAeOBaHUsl,  MCMO/b30BaTh
MOCTaB/IeHHble W CaMOCTOSITE/IbHO C(OPMY/MpPOBaHHbIE BOMPOCHI B KauecTBe
MHCTPYMEHTa MO3HaHUsI U OCHOBBI [/ (DOPMHPOBAHUSI THIIOTE3bl TI0 TIPOBEPKE
MPaBUIBHOCTU BbICKAa3bIBa€MbIX CY>K/I€HUN;

BJIaZIETh HaBbIKAMHW CaMOCTOSTE/IbHOTO TIJIAHUPOBaHUS W TPOBE/IeHHs
yUeHUYeCKUX 3KCIIepUMeHTOB, COBepIlIeHCTBOBaTh YMeHUs Hab/tofaTh 3a XOZ0M
rpoliecca, CaMOCTOSITE/IbHO TIPOTHO3MPOBaTh €ro pe3ysbTar, (POpMyJ/IHMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB MCC/IeI0BaHus,
COCTaBJ/IATH 0O0CHOBAHHBINM OTUYET O TIPOZiesiaHHOM paboTe;

npuobpeTaTtb OMBIT Y4YeHUUECKOW HCC/Ief0BaTe/IbCKOM U TPOEKTHOM
NesiTe/TbHOCTH, TIPOSIB/IATH CIOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITE/TBHOMY
MOWCKY METO/IOB pelleHus] TPaKTUUeCKWX 3aZiau, MNPUMEHEHUI0 pa3/MuHbIX
METO/]OB MO3HaHHUSI.

3) pabota c uadopmaruei:

OpHUEHTHPOBAaTbCSI B pa3/IMUHbIX MCTOYHMKAX UHopMalu (Hay4dHO-
TOMy/sIpHasi JiMTepaTypa XWUMHWUeCKOTO COJ/iep>KaHus, CIIpaBOuUHble Mocobus,
pecypcbl VIHTepHeTa), aHaIM3UpOBaTh MH(OpPMALMIO pa3/IMYHbIX BUAOB U (opM
Trpe/iCTaBJ/IeHus], KPUTHUUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUUBOCTH;

(dhopMyMpoBaTh 3arpochl U MPUMEHSTh pa3/iMuHble METO/bI TIPU MOUCKe U
orbope wHbOpMarMK, HeoOXOAUMON [T BBIIOHEHWS ydeOHBIX 3ajau
oripe/ie/IeHHOI O THIIa,

nproOpeTaTh OMBIT HCIOJ/Ib30BaHUS WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUM U Pa3/TMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTHManbHYH (OpMy  TIpeZCTaB/eHuUs
uHbopMaIu (cxeMbl, TpadUKH, AMArpaMMBbl, TaOMHIIbI, PUCYHKH U JPYTHeE);

UCTIONb30BaTh HAyuHbIA s3bIK B KauecTBe Cpe/CcTBAa TMpu pabore cC
XUMUYECKOM MH(pOpMaLMe: TIPUMEHSATb MeXIpeAMeTHble ((pusnueckre U
MaTeMaTHuecKre) 3Hak1 U CUMBOJIbI, (popMyJibl, abOpeBUaTypbl, HOMEHK/IATYpY;

UCTO/b30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE Cpe/iCTBa
HarJIsiAHOCTH.

OBaieHHe YHMBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3a/laBaTh BOMPOCHI TI0 CYILIeCTBY 00CY»K/jaeMoi TeMbl B X0/ie AUasiora u/uam
JUCKYCCWHW, BbICKa3biBaTb  ujeHd, GOPMYIUpOBaTb CBOM  TpeAJIoKeHust
OTHOCUTEJTLHO BBITIOJTHEHUS TTPe/I/I0O’KeHHOU 3a/1aul;

BBICTYTIaTh C TIpe3eHTaldell pe3y/bTaTOB MO3HABAaTe/NbHOU JesiTe/IbHOCTH,
T0JIyUeHHBIX CAMOCTOSITE/IbHO UJTM COBMECTHO CO CBePCTHUKAMU MPH BBIMOHEHUN
XUMHUUECKOT0 KCTiepruMeHTa, TIPaKTUUeCcKol paboThl 10 MCC/eJOBaHUIO CBOMCTB



M3ydaeMbIX Bell[eCTB, peanu3alui yuyeOHOro mpoekta u (GopMy/JMpoBaTh BbIBOZbI
M0 pe3yJ/ibTaTaM IIPOBE/IEHHbIX WCC/Ae0BAHUM TyTEM COIJIaCOBaHUWs MO3UIUI B
xo/ie 00cyKaeHust 1 0bMeHa MHEHUSIMH.

OgjiaieHHe YHHMBePCAa/IbHBIMU Pery/iSTUBHBIMHU /IeUCTBUAMM:

CaMOCTOSITe/IbHO TIJIaHUPOBaTh W OCYIIECTB/ISATh CBOI TI03HABaTe/bHYHO
JesiTeTbHOCTh, OIpefiesisis e€ 1leld M 3aJjlaud, KOHTPOJIMPOBaTh M 1O Mepe
HeoOXO/IUMOCTH KOPPEeKTUPOBAThb IpefjlaraeMblii  aJfOPUTM  JeMCTBUM  TIpU
BLITIOJIHEHUM y4YeOHBIX U HCCeloBaTe/bCKUX 3afiad, BbIOMpaTh Haubosee
3¢ deKTUBHBIM CrOCO0 MX pelieHus C Y4ETOM TOJyueHUs HOBBIX 3HAHHUK O
BelleCTBaX U XUMHUUYECKUX PeakKi[usix;

OCYILIeCTBJISITh CAMOKOHTPOJIb CBO€H [lesiTe/lbHOCTH Ha OCHOBe CcamMOaHasu3a
Y CaMOOIIeHKH.

INPEAMETHBIE PE3YJIbTATHI

10 K/TACC

[IpegMeTHble pe3y/bTaThl OCBOeHMSI Kypca «OpraHuueckas XUMUsI»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh ~ TIPECTaB/J€HUA O XUMHUUYECKOU COCTaBJISIOIIEeN
eCTeCTBEHHO-HAYYHOU KapTWUHbI MHpa, pOJM XUMHUWA B TI03HAHWW SIBJIEHUU
MpupoAbl, B (OPMHUPDOBAHMM MBILIUIEHUS W  KYJbTypbl JIMUHOCTH, €€
(byHKI[MOHAIBHOM TPaMOTHOCTH, He0OX0IUMOM [I7Is pellieHUs] PaKTUYeCKuX 3a/jau
M 9KOJIOrUUYeCK 000CHOBAHHOTO OTHOIIIEHHWSI K CBOEMY 3[J0POBBIO W TIPUPOJHOM
cpefie;

B/IaJleHWe  CUCTeMOM XHWMHWYeCKWX 3HaHWW, KOTOpasg  BKJIKOYAeT:
OCHOBOIIOJ/IAraroliye TMOHATUA (XMMHWUYECKHM 3JIeMEHT, aTOM, 3JIeKTPOHHast
000J/10uKa aTOMa, MOJIeKYJIa, BaJIeHTHOCTb, 3/IEKTPOOTPULIATe/IbHOCTh, XUMHUUeCKast
CBsI3b, CTPYKTypHas (opmysa (pa3BépHyTasi M COKpaléHHasi), MOJb, MOJSIpDHast
Macca, MOJISIpHbIE 00BEM, YI/IePOAHBIM CKeneT, (yHKIMOHa/IbHasi TPYIIMa,
pajivKasi, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN DPSifi, TOMOJIOTH, YTJIeBOJOPO/BI,
KUCJIOPOJ, U a30Tcofepykallye COeIUHEeHUs, MOHOMEpP, MOJIMMep, CTPYKTYpPHOE
3BEHO, BbICOKOMOJIEKYJISIDHbIE COeMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS
opraHnyeckux Beilects A. M. byTiepoBa, 3akOH COXpaHeHHsI MacChl BeLeCTB);
3aKOHOMEpPHOCTH, CHUMBOJIMYECKUM SA3bIK XMMHW; MHPOBO33pEHYEeCKHe 3HaHWf,
Jiekale B OCHOBe TIOHMMAaHMSl IIPUUYMHHOCTM M CUCTEMHOCTU XUMHYECKUX
sIB/IeHUM, (PAKTOJIOTUYeCKHe CBeJleHHWsT O CBOWCTBax, COCTaBe, IMOIyYeHUU U
6e30macHOM WCMOMb30BAHMN Ba)KHEMIIIMX OpraHUUecKuX BelecTB B ObITY u
MIPaKTUYECKOM JesiTeIbHOCTH YesI0BeKa;

c()OpPMHPOBAHHOCTb YMEHWU BBISAB/IATh XapaKTepHble TPU3HAKW MOHATUM,
yCTaHaB/IMBaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLME MOHSTUSI MPU
OMMCAHUM COCTaBa, CTPOEHHS U MpeBpallleHUd OpraHiuecKux CoeIMHeHUH;



c(hOpPMUPOBAHHOCTb YMEHUM WCIO/b30BaTh XUMUYECKYH) CUMBOJIMKY [JIsI
COCTaB/IEHUS] MOJIEKYJIIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOM)
dbopMy/n1 OpraHMuUeCKWX BelleCcTB W ypaBHEHUM XWMHUYECKUX peaklui,
M3roTaB/IMBaTh MO/ MOJIEKY/l OpraHWYeCKUX BeleCTB /i1 WUIIOCTPaLuu UX
XUMHUUECKOT0 U IPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMHPOBAHHOCTh YMEHUI yCTaHaB/IMBaTh MPUHAJJIEKHOCTb U3YUYEHHBIX
OpPraHMYecKHX BeLeCTB MO HUX COCTaBy M CTPOEHUIO K Orpe/eéHHOMY
KJlacCy/rpynmne coeguHeHud (yrjieBOAOpPOAblI, KUCIOPOJ M a30TCOZeprKaljue
COe/JMHEHUs], BbICOKOMOJIEKY/ISIDHbIE COeJUHEHMs), [aBaTb KM Ha3BaHUS II0
cuctematndyeckoii HomeHkatype (IUPAC), a Takke TpHUBOJUTH TpPUBHA/IbHbIE
Ha3BaHUsl OTHAE/bHbIX OpPraHUYeCKUX BellecTB (3TW/eH, MPOMNWeH, alleTU/eH,
3TUIEHIJIMKOJIb, T/IMLIEpUH, (eHos, dhopMasblerusi, aueTaabAeru]i, MypaBbUHast
KUCJIOTa, YKCYCHasi KUC/I0Ta, OJIeMHOBasi KUC/I0Ta, CTeapMHOBasi KUCJ/IOTa, TJIF0K03a,
(GpyKTO3a, KpaxmaJl, Lie/IJIt0J103a, TJIMLYH);

chOpMHPOBAHHOCTL YMEHUsI OMpeJeNsiTb BUJbl XUMUUECKOW CBSI3U B
OpraHUYecKrX COeIMHEeHUsIX (OMHapHbIe U KPAaTHBIE);

chOpMHPOBAHHOCTb YMEHHsSI TIPUMEHSITh TI0JIOKEHUSI TEeOpUH CTPOeHUsI
opraHuueckux BeiriectB A. M. BytnepoBa fi/isi 06bsicCHeHUsI 3aBUCMOCTU CBOWCTB
BeIIeCTB OT UX COCTaBa U CTPOEHMUs; 3aKOH COXPaHeHUs1 MacChl BeILleCTB;

chOpMHPOBAaHHOCTh ~ yMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOEHHUe,
du3nueckue U XUMHUYECKWe CBOWCTBA THUITMYHBIX TIpeCTaBUTEed pa3/duHbIX
K/IaCCOB OpraHUYecKuX BellleCTB (MeTaH, 3TaH, 3TWJ/EeH, TPOIWIeH, alleTUJeH,
Oyraguen-1,3, MetunOyragueH-1,3, 6eH30/i, MeTaHO/, 3TaHOJI, 3TUJIEHTJ/IUKOJIb,
I/IMLepyH, (peHoJI, alleTajb/erusi, MypaBbMHasi U YKCYCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[e/I/It0/103a, aMUHOYKCYCHasi KUCJI0Ta), WITFOCTPUPOBAaTh FeHEeTUUYECKYHO
CBSI3b M€Ky HUMHU YpaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUUYECKHUX peakLUl C
MCTIOJTb30BaHNEeM CTPYKTYPHBIX (hopMyi;

c(hOpMHPOBAHHOCTh yMeHUsI XapaKTepru30BaTh VICTOUHUKU
yT7IEBOAOPOAHOTO ChIphsi (HedTh, TIPUPOJHBIA Ta3, Yrojb), CIOCOOBI WX
nepepabOTKY U MpaKTHUUeCKoe NpUMeHeHHe TIPOIYKTOB repepaboTku;

chOpMHPOBAaHHOCTh yMEHUW TMPOBOJAWTH BBIYMC/IEHUSI [0 XUMHUECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJIMYeCTBAa MCXOJHOTO BeleCTBa WM MPOJYKTa
peakiMy T0 HW3BECTHbIM Macce, 00bEMY, KOIMUECTBY OJHOTO M3 MCXO[HBIX
BeLeCTB WY NPOJYKTOB pPeakLvn);

chOpMHPOBAaHHOCTh YMEHHWM B/aJileTh CHUCTEMOM 3HaHWM 00 OCHOBHBIX
MeTO/|aX HayuHOTrO MO3HaHUsl, UCI0/Ib3yeMbIX B XMWY TNPY U3yUeHUH BeleCcTB U
XUMUAYECKUX siB/ieHUN (Hab/ro[eHre, n3MepeHre, SKCIIepuMeHT, MO/le/TMPOBaHKe),
MCIO0/Ib30BaTh CUCTEMHble XUMHWYECKUe 3HaHWsA [Jid TIPUHSTUS pelleHrud B
KOHKDETHBIX J>KM3HEHHBIX CUTyallUsiX, CBSI3aHHbIX C BellecTBaMU U UX
TIpUMeHeHreM;

cOpMHPOBAaHHOCTb ~ yMeHWM  COOJIOZATh  TpaBWIa  I0JIb30BaHMUS
XUMUAYEeCKOW MOoCyZold ¥ jabopaTOpHbIM 000py/0OBaHMEM, a TakKXKe TIpaBUIa



oOpalljeHus1 C BeljeCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TIO BBITIOJTHEHUIO
nabopaToOpHBIX XUMUUECKHX OTTbITOB,;

c(hOpMUPOBAHHOCTbL yMEHUH TIJIAHUPOBAaTb U BBIMNOIHATE XUMHUECKU
9KCIepuMeHT (TpeBpalljeHusl OpraHuYeCcKrX BelecTB IIPU HarpeBaHuU, To/lyyeHue
3TWIeHa W W3yueHHWe ero CBOWMCTB, KaueCTBEeHHble peaklMd OpraHuyeCcKux
BeIIeCTB, ZieHaTypalys Oe/IKOB TpYM HarpeBaHWH, I[BeTHbIe PeakIu Oe/lkoB) B
COOTBETCTBMM C TIpaBWIaMH TeXHHUKWA Oe3oracHocT Tipy obpaiieHnd C
BellleCTBAMM U Jj1abopaTopHbIM 000pyZOBaHHEM, TPeJACTaB/sATbL pe3y/bTaThbl
XUMHMUECKOTO 3KCliepuMeHTa B ¢GopMe 3afluch ypaBHEHUM COOTBETCTBYHOIIMX
peakiuii U GOpMyIUpPOBaTh BLIBOZbI HA OCHOBE 3THX Pe3yJbTaToB;

chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKH aHa/JIW3UpOBaTh XHUMHUUECKYHO
uHbOpMal[Mio, TIOJMydyaeMyH) U3 pa3HbIX KCTOUHHMKOB (CpeJCcTBa MacCOBOM
vH(opMaluu, IHTepHeT U ApYyrux);

chOpMHPOBAaHHOCTL ~ yMeHWM  coOMoOfaTh  MpaBWIa  JKOJIOTUYECKU
1[e/1ecoo0pa3HOro TIOBe/leHHsI B OBITY W TPYAOBOM [JeSTEIbHOCTH B IIe/IAX
COXPaHEHHUsl CBOEro 37I0POBbsi U OKpY’Karolljell MPHUPOJHOW Cpefibl, 0CO3HAaBaTh
OTMACHOCTb BO3/IeliICTBUSI Ha >XUBbIe OPraHU3Mbl OTMpe/le/IEHHBIX OpraHUYeCcKuX
BeIIeCTB, TIOHUMasi CMbICT Tioka3artens TT[K, mosicHITh Ha TprUMepax CIoCOObI
yMeHbIIIeHUsI W Tpe/JOTBpAllleHUs WX BPeAHOr0 BO3[EUCTBUSI Ha OpraHu3M
yeJi0BeKa;

J71s1 00y4arolUXCsi ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMeHHe
MIPUMEHSTb 3HaHHs 00 OCHOBHBIX [OCTYIHBIX MeTO/ax II03HAHUSI BeIeCTB U
XUMHUUECKUX SIBJIEHUH;

7S ClemnbiXx W C1aboBUAAIMX OOydaroluXxcs: yMeHHe HCI0/Ib30BaTh
pesibeHO-TOUeuHYI0 cucTeMy 0603HaueHui JI. Bpaiins Ass 3armicyd XUMUUeCKUX

dbopmyin.
11 K/ITACC

ITpemgMeTHBIE pe3y/bTaThl OCBOEHWS Kypca «OOimas v HeopraHudeckast
XUMHS» OTPaXKaoT:

cchOpMHPOBAHHOCTh TPEJCTAB/IEHHN: O XWUMWUECKOM COCTaBJISIOIIEH
eCTeCTBEeHHO-HayYHOH KapTHHBI MHpPA, PO XWMWUM B TI03HAHUW SIBJIEHUH
NpupoAbl, B (OPMUPOBAHWM MBIIUIEHUS U  KYJbTYphl JIAYHOCTH, €&
(byHKI[MOHATBHOM TPaMOTHOCTH, He0OX0IUMOM [I7Is pellieHUs PaKTHYeCKuX 3a/jau
M 9KOJIOTHYeCKM 0O0CHOBAHHOTO OTHOIIIEHUWSI K CBOEMY 3/J0POBBIO W TIPUPOAHOMN
cpefie;

B/IaJleHMe  CHUCTEeMOM  XUMHUUeCKHMX 3HaHWW, KOTOpas  BK/IIOUaeT:
OCHOBOITOJIAraroIye TOHATHSI (XMMHYEeCKH 3/7eMeHT, aToM, W30Tom, S-, p-, d-
9JIEKTPOHHbIE OpOWTAaTM aTOMOB, HWOH, MOJIEKYy/la, MOJib, MOJISIPHBIH O00BEM,
BaJIeHTHOCTh, 3/7IeKTPOOTPHIIATE/TbHOCTD, CTEIIeHb OKHC/IEHHSI, XUMHUUeCKasi CBSI3b
(KoBaJ/IeHTHasi, HOHHasI, MeTa/l/TnuecKast, BOZOPO/Has), KpUCTa/TnuecKasi PeréTKa,
TUTIBI  XUMUYECKUX  peaki[ii, pacTBOp, 3JeKTPOJIUThI, HE3IEeKTPOIUTHI,



3JIeKTPOJIUTUYeCKass JAUCCOLMALMsl, OKHC/IUTe/b, BOCCTAHOBUTE/b, CKOPOCTb
XMMUYECKOM peakld, XMMHUYeCKOe paBHOBeCHe); TeOpPUW U 3aKOHbI (Teopus
3JIEKTPOJIMTUUECKON [UCCOLMALUM, TepuoAaudecku 3akoH [I. V. MenpesneeBa,
3aKOH COXPaHEHHs MacChl BEIeCTB, 3aKOH COXPaHEHUs! U MpeBpallleHus1 SHepruv
MpU XUMHUYECKUX DPeakI[UsX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHHWS, JeXallieé B OCHOBe TMOHMMAaHWUsi MPUUMHHOCTU U
CUCTEMHOCTU XUMUUYECKUX SIBJIeHUH, (pakTosioruueckue CBeZleHUsI O CBOMCTBax,
cocTaBe, T0JlyueHUH U 6e30MacHOM UCTIOb30BaHUM BaXKHEMIIINX HeOpraHUYeCKuX
BeIIIeCTB B OBITY U MPaKTUUECKOU JiesiTe/IbHOCTU UeioBeKa;

c(hOpMHPOBAHHOCTh YMEHMM BBISIB/IATh XapaKTepHble MPU3HAKU MOHSITHH,
yCTaHaB/IWBaTh UX B3aMMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOLME TOHATHSA TPU
ONMCaHWW HeOPraHWYEeCKUX BeIeCTB U UX MpeBpalleHuk;

c(hOpPMUPOBAHHOCTb YMEHWM MCMO/b30BaTb XUMUYECKYH) CHUMBOJIMKY ISt
cocTaBjieHdss (QOpMys BellleCTB UM  ypPaBHEHUM XUMUUECKHUX  peaki[uH,
cuctematnyeckyro HoMeHKNaTypy (IUPAC) v TpuBHasibHble Ha3BaHUsI OT/e/IbHBIX
HeOpraHWYeCcKUX BellecTB (yrapHbld Tra3, YIJIeKUC/IbIM ra3, aMMUaK, TalléHast
13BeCTb, HeraliéHasi U3BeCTh, ITUTheBasi CoZia, MUPUT U IDYTUe);

c(hOpMHUPOBAHHOCTb yYMEHWW OMpeJe/siTb  Ba/€eHTHOCTb W  CTeleHb
OKHCJIEHUS] XUMHUUYECKUX 3JIEMEHTOB B COEAWHEHHSX Ppa3/IM4YHOr0 COCTaBa, BUJ
XMMUUECKOM CBsI3W (KOBaJIeHTHasi, WOHHAas, MeTa//Tiyeckasi, BOAOPOAHasi) B
COeJMHEeHUsIX, TUM KPUCTA/VTMYECKOM PellETKU KOHKPEeTHOro BelljecTBa (aTOMHas,
MOJIEKYJ/ISIDHAsl, UOHHAsl, MeTa/lJInyecKas), Xapakrep Cpefibl B BOJHBIX pacTBOpax
HeOpPraHu4eCcKuX COeJMHeHNH;

c(hOpMUPOBAHHOCTh YMEeHUU yCTaHaBJ/IUBaThb TIPUHA//IEXKHOCTh
HEeOPraHWYeCKWX BeLIeCTB MO KX COCTaBy K OMNpeAeIéHHOMY KjacCy/Tpyrire
COeIMHEHWH (MPOCThIe BeIecTBa — MeTa/lylbl U HEMeTasllbl, OKCU/Ibl, OCHOBAaHMUS,
KUC/IOThI, aM(OTepHbIe TUAPOKCUbI, COJN);

c(hOpMHUPOBAHHOCTh YMEHUM pacCKpbiBaThb CMbBIC/ MEPUOAUYECKOTO 3aKOHa
O. W. MeHgeneeBa M [1eMOHCTPUPOBAaTh €ro  CHCTEMAaTU3UPYHOLLYIO,
00BSICHUTE/TbHYIO U TIPOTHOCTUYECKYIO (PYHKITUM;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepu30BaTb 3/€KTPOHHOE CTpPOeHHe
aTOMOB XWMHYECKUX 3jieMeHTOB 1-4 mepuosoB Ilepuoanueckor CUCTEMbI
XxuMUueckux 3nemeHToB [I. . MeHeneeBa, UCMO/b3ysl TOHATUS «S-, p-, d-
3/IeKTPOHHbIE opburtamm», «3HepreTuueckue YPOBHI», OOBSICHITH
3aKOHOMEPHOCTH U3MEHEeHUs] CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COeJUHEHUH
T0 Tepyozam U rpynmnam Ilepuoanueckon cucTeMbl XUMHUUYECKUX 37ieMeHTOoB . U.
MeHjeneeBa;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OIMHUChIBaTh)  0OIIHe
XMMUWUEeCKHMe CBOMCTBA HEOPraHWUYeCKHMX BeIeCTB  pa3/iMuHbIX  KJacCoB,
MOATBEPXKAaTh CYI[eCTBOBaHHWE TeHeTMUYeCKOW CBSI3M MeX/y HeopraHhuyeCKUMU
BellleCTBaMU C IMOMOII[bI0 YPaBHEHHI COOTBETCTBYIOIIMX XUMHUUYECKUX peaKl[vi;

c(hOpMHUPOBAHHOCTh YMeHUsI KIaCcCU(UIIMPOBaTh XMMUUeCKHe peaki[uy I0
pa3/MYHbIM MpU3HaKaM (YMCIy U COCTaBy PEearupyroluX BeLLecTB, TEIJIOBOMY



3¢ deKkTy peakijuy, WU3MEHEHHIO CTeTleHel OKMC/IeHUsI 371eMeHTOB, 00paTUMOCTU
peakiiy, yuacTHIO KaTaau3aTopa);

chOpMUPOBAHHOCTbL YMEHUM COCTaBJISITb yYpaBHEHUs] peakiuil pa3/duHbIX
THUIIOB, TIOJTHbIE W COKpAII[éHHbIE YPaBHEHUs PeakI[iii HOHHOTO 0OMeHa, YUMThIBast
yCJIOBUSI, TIPY KOTOPBIX 3TH Peakiiy UAYT 0 KOHIIa;

c(hOpMUPOBAHHOCTbL yMeHUI TIPOBOJUTH peakldd, TIOATBep KJatolire
KaueCTBeHHbI COCTaB pa3/MYHbIX HEOpPraHWYeCKUX BeIecTB, pacro3HaBaTh
OMBITHBIM MYTEM HOHBI, TIPUCYTCTBYIOLLME B BOJHBIX paCTBOPaX HeOPraHWYeCKUX
BelL[eCTB;

c(hOpPMUPOBAHHOCTb YMEHUM pacKpbIBaTb CYLIHOCTb OKUCJ/IUTETbHO-
BOCCTAHOBHUTE/IbHBIX peakKlvii MOCpe/[CTBOM COCTaB/eHUs 3JIeKTPOHHOTo OasaHca
9TUX peakluu;

chOpMHPOBAaHHOCTh ~ YMeHUW  OOBSICHSATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM peakllid OT Ppa3/iduHbIX (PAKTOPOB; XapakTep CMelleHus
XMMHUUYECKOTO PABHOBECHSI B 3aBUCHMMOCTH OT BHEIIIHEro BO3/eWCTBUs (TMPUHLIUII
JTe IllaTenbe);

chOpMHPOBAHHOCTb yMEeHUM XapaKTepu30BaTh XUMHUUECKHWe TMPOIeCChl,
JieX<alliie B OCHOBe TMPOMBIIILJIEHHOTO TI0/IyYeHUs] CePHOM KMUCJ/IOThI, aMMMakKa, a
Takke C(hOPMHUPOBAHHOCThL TIpeACTaB/IeHHN 00 OOI[MX HAay4YHBIX MPUHIUIAX U
9K0JIOTHUECKHX TTPoO/IeMax XUMHUUeCKOT0 ITPOU3BO/[CTBa;

c(hOpPMUPOBAHHOCTb yMEHUM TPOBOJUTH BBIUMC/IEHUS] C HCI0/b30BaHHUEM
TIOHSITUSI «MaccoBasi ZI0Jisl BellecTBa B PacTBOpe», 00BEMHBIX OTHOIIIEHWM Ta30B
MIPU XUMHUYEeCKUX Peaki[usiX, MacChl BelllecTBa WM 00bEMa ra3oB 0 U3BECTHOMY
KO/TMUeCTBY BeIljeCcTBa, Macce WM 00BEMY OJHOTO M3 yUaCTBYIOIIMX B peakldu
Bell[eCTB, TeryioBoro 3¢ dekTa peakiid Ha OCHOBe 3aKOHOB COXPaHEHUsS MacChl
Bell[eCTB, TIpeBpallleHUsi U COXPaHeHUs SHepruy;

chOopMHPOBAaHHOCTE ~ yMeHMM  coO/foZiaTh ~ TIpaBW/IAa  TI0JIb30BaHUS
XUMUAYEeCKOW mMocyZold ¥ jabopaTOpHbIM 000py/JOBaHMEM, a TaKXe TIpaBU/IA
oOpalljeH|sI C BeIeCTBAMH B COOTBETCTBHM C WHCTPYKLMSIMHM T10 BBITIOJTHEHHIO
nabopaTOpHBIX XUMUUECKHX OITbITOB,;

chOpPMMPOBAHHOCTbL yMEHUU TIJTaHUPOBAaThb U BBITIOJHATE XUMHUUECKUM
9KCTMepUMeHT (pas/io’keHre TepoKCH/a BOJOpOJa B MPUCYTCTBHMM KaTaau3aTopa,
oripefieJieHe Cpe/ibl pacTBOPOB BeIleCTB C TIOMOIIbIO YHUBEPCA/bHOTO
WHAWKATOPa, BAUSIHUE Pa3/MYHbIX ()aKTOPOB Ha CKOPOCTh XMMUYECKOW peaki[uy,
peakiu HMOHHOTO oOMeHa, KaueCTBeHHbIe PeakIMM Ha Cynab(ar-, KapOoHaT- U
XJIOPU/I-@HUOHBI, HA KaTUOH aMMOHMUSI, pellieHHhe SKCIepUMeHTa/bHbIX 3aZiau I10
TemaM «MeTtamibl» U «HemeTannbl») B COOTBETCTBUM C TIpaBWIaMH TeXHUKU
6e3oracHocTy TIpu 00OpallleHrH C BelljeCTBaMH 1 1abopaTOpHBIM 000pyI0BaHHEM,
Mpe/iCTaB/sATh pe3y/ibTaTbl XMMUUECKOrO0 JKCllepruMeHTa B (opMe 3arnucu
YPaBHEHUM COOTBETCTBYIOLMX peaklUi U (OpPMY/IMpOBaTh BBIBOALI Ha OCHOBE
9TUX Pe3y/bTaToB;



chOpMHPOBAHHOCTh YMEHUM KPUTUUECKH aHa/JIW3UpOBaTh XHWMHUUECKYHO
MHpOpMaLMIO, TIOJyyaeMyH) U3 pa3HbIX MCTOUHMKOB (CpeJCcTBa MacCOBOM
KOMMYHUKaluu, IHTepHeT U Apyrux);

cOpMUPOBAHHOCTL ~ yMeHUM  COOMOJaTh  TpaBWa  JKOJIOTHYECKU
1je/lecoo0pa3HOro TIOBe/ieHHsI B OBITY YW TPY/AOBOM [JeSTEbHOCTH B IIe/IAX
COXPaHEHHUsl CBOEro 37I0POBbsi U OKPY’Karolljell MPHUPOJHOW Cpefibl, 0CO3HAaBaTh
OTACHOCTb BO3/IEMCTBUS Ha >KUBbIe OPraHU3MbI OTpe/le/IEHHBIX BelleCTB, TIOHUMast
cMbIc/T Tokasarenss TTJIK, MOSCHSTH Ha TIpUMepax CrocoObl yMeHbBIIEeHUS U
Tpe/OTBpAllleHHs] UX BPeJHOTO BO3/IeliCTBHYSI Ha OPTaHK3M UesloBeKa;

JJ1s1 00yUaroluXcsi ¢ OrpaHUUYeHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMeHHe
NIPUMEHSTb 3HaHHs 00 OCHOBHBIX [JOCTYITHBIX MeTO/ax T03HAHUS BeIeCTB U
XUMHWUECKUX SIBJIEHUH;

7T CrembiXx W C1aboBUAANMX OOyuarolUXcs: yMeHHe HCI0/Ib30BaTh
pesibeHO-TOUeUHYI0 cucTeMy ob6o3HaueHw JI. Bpaiins A/s 3armicyd XUMHUUeCKUX

dbopmy.



TEMATHUYECKOE INTAHUPOBAHHWE

10 KJIACC
Ko/mmuecTBo yacos JJIEKTPOHHBIe
HanmMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/n NMporpamMMsbI Bcero Kontporbheie  Ilpakruyecimue obpa3oBare/bHbIE
paboTsI paboThI pecypabI
Pa3gen 1. TeopeTnueckue 0CHOBbI OPraHMYeCcKON XUMUM
[TpeameT oprannueckoit xumuu. Teopusi
1.1 CTPOEeHMs] OpraHuYeCcKuX CoeJUHEeHUM A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3zpen 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBoAOpOAbl — alKaHbI 2
59 HenpenenbHbie yriieBOAOpOAbL: alKeHbl, 6 1
asKaZueHbl, aTKUHbI
2.3 ApoMaTuueckre yrieBoJopO/bl 2
24 [TpypoiHbIe UCTOUHUKHU YTJIEBO/IOPOJOB U 3 1
UX repepaboTka
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikaijue opranHnyeckue coeuHeHUs
3.1 Cnuptel. ®enon 3
39 Anbpaeruzibl. KapboHOBbBIE KUCTOTHI. 7 1
CrnoskHble 3¢upbl
3.3 YrneBoapbl 3 1




Nroro no paspeny 13
Pa3pgen 4. AzoTcojepxaiuyie OpraHuYecKre coeuHeHH s

4.1 AmyHbI. AMUHOKHUCJIOTBI. besiku 3
Wtoro no pazgeny 3
Pa3pgen 5. BbICOKOMOJIeKYy/IAPHbIE COeAUHEHMSA

5.1 [Tnactmaccel. Kayuyku. BosiokHa 2
WNtoro no paspeny 2
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11 K/TACC

HaumMeHoBaHue pa3/jeioB U TeM

KosimuecTBO yacos

OnekTpoHHbIe (HUGpPoOBbIe)

Ne n/n Konrponbnsie IIpakTnueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE PeCypChI
paboTsI paboThI
Pa3pgen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue atomoB. [Tepuoanueckuit
11 3aKOH U [lepuouueckast cucreMa 3 https://lesson.academy-
' XUMHUUeCKUX deMeHToB [. U. content.myschool.edu.ru/04/08
MeHpeneeBa
12 Crpoenue BemlecTBa. MHoroobpasue 4 https://lesson.academy-
’ BeIlleCTB content.myschool.edu.ru/04/08
https://lesson.academy-
1.3 XuMHYecKre peakiiuu 6 1 1
peaxy content.myschool.edu.ru/04/08
Nroro no pa3geny 13
Pa3pen 2. Heoprannuyeckas XuMus
https://lesson.academy-
2.1 M 6 1
CTaIIH! content.myschool.edu.ru/04/08
https://lesson.academy-
2.2 H 9 1 1
CMETAIIET content.myschool.edu.ru/04/08
53 CB$13b HEOPraHUYeCKUX U OPraHUYeCKuX 9 https://lesson.academy-
) BellleCTB content.myschool.edu.ru/04/08
Uroro nio pasgeny 17
Pa3pgen 3. XumMus u )KU3Hb
https://1 . -
31 S —— 4 ttps://lesson.academy

content.myschool.edu.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Nroro no paspeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Xumus 11 knacc (6a3oBbiii ypoBeHs) / Pyasuruc I'. E., ®enpaman @. I

Mocksa «IIpocseljeHue»

Xumus 11 knacc (6a30Bbiii ypoBeHb) / Pyasutuc I'. E., ®enpaman ©. T'.

Mocksa «IIpocBenjeHue»

METOINYECKHWE MATEPUAJIbBI V11 YUUTEJIA

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETA
NHTEPHET

https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog%0c
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