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INOSACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 10 XWUMHM Ha YypOBHe cpeaHero o6iero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dPezmepanbHOro 3akKoHa OT 29.12.2012 Ne 273-®P3 «006
obpazoBanuu B Poccuiickoii Pezepaiiui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
denepanbHON 00pa3oBaTe/IbHOM TpOrpaMMbl CpeHero o01jero o6pa3oBaHUS
(®OIT COO), mpeacraBneHHbix B desepasbHOM  TOCYJapCTBEHHOM
obpa3oBarensHOM cTaHgapTe COO, ¢ yuétom KoHijemniyy nperojiaBaHus yueOHOro
npeiMeTa «XHUMUs» B 00pa3oBaTe/ibHbIX OpraHu3aiusix Poccuiickoit demepariuuy,
peaM3yroIIMX OCHOBHbIE 00pa3oBaTe/ibHbIe MPOrPaMMbl, 1 OCHOBHBIX T0JIO’KeHUH
«Crparerum pa3Butusi Bocrutanus B Poccurickoun ®epepaiiyu Ha nepuog, 1o 2025
roga» (Pacriopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHoBy 1OAX0/I0B K pa3paboTKe IMpOrpaMMbl 10 XUMHH, K OIpefie/leHUI0
o011ieit crpaTeruy 00yueHusl, BOCIMTAHUS U Pa3BUTHS 00YyUarolUXCsl Cpe/[CTBAMU
yueOHoro npeamera «XumMust» st 10—11 kaccoB Ha 6a30BOM YPOBHE COCTaBU/IH
KoHLernTyanbHble mnonoxeHuss ®I'OC COO o B3aumooOyC/IOB/IEHHOCTU Liefei,
coJiep)kaHusi, pe3ynbTaToB oOyueHHsi W TpebOOBaHMWI K YPOBHIO TTOATOTOBKH
BBIITY CKHHKOB.

XrMHueckoe obpa3oBaHue, roTyyaeMoe BBbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allid, SIB/ISETCS HEeOTbeM/IEMOM uacTbl0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalioM peaju3ald  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe KJ/HOUEBbIX IIeHHOCTeM, MPHUCYIUX
1[eJIOCTHOM CHUCTeMe XHUMHUUeCKOro o0pa3oBaHusi. OTH IIEHHOCTH KacaroTCs
TI03HAHMS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MHUPOBO33peHUS U OOIIel Ky/IbTyphI
YeJ/IOBeKa, a TaKyKe IKOJIOTHYeCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO
W TIDUPOJIHOM cpefie. Peanu3yeTcsi xumuueckoe obpa3oBaHue 0Oyuaroluxcs Ha
yPOBHe cpefiHero 0011iero o6pa3oBaHUst Cpe/ICTBaMU yueOHOT0 TipeZiMeTa « XUMUs»,
coZlepkaHWe U TIOCTpOeHWe KOTOpOro orpefesieHbl B IpOrpaMMe IO XUMHH C
Y46TOM CrelM(PUKA HayKd XUMHH, €€ 3HaueHWs B TO3HAaHWUW TIPUPOJAbLI U B
MaTepyaabHOW >KU3HU 0011[eCTBa, a TakKKe C yUTOM OOLUX Ljefieid ¥ MPUHIUIIOB,
XapaKTepU3yHIIUX COBPEMEHHOe COCTOsSIHWe CUCTeMbl CpejHero o0riero
obpa3oBanus B Poccuiickont depepaliiu.

XuMUsSI KaK 2JIeMeHT CUCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0Co0yl poJib B
COBpPeMeHHOMW I[MBW/IM3AllUM, B CO3[jaHUH HOBOW 0a3bl MaTepyaTbHOM KYJILTYPHI.
OHa BHOCUT CBOU BKJIaJ, B (hOPMHPOBaHKeE paljMOHATLHOIO HAYYHOT O MBIIIEHUS], B
Co3/jaHKe 11eJIOCTHOTO TIpe/iCTaBeHHs 00 OKpy’KarollleM MHUpe Kak O eJUHCTBe
NIpUPOAbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TOHWMAaHUS
BeLL[eCTBEHHOTO COCTaBa OKPYXKAIOLEro MHpa, OCO3HAHHWSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BeIleCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTIMH IIPUMEHEHHUS.



TecHO B3auMO/IeliCTBYSI C APYTMMM eCTeCTBEHHbIMU HayKaMW, XMMUS CTasa
HEOTHeMJ/IEMOM YaCcTbI0 MUPOBOU KYJIbTYPhl, HEOOXOUMBIM YC/IOBUEM yCIIEIIHOTO
TPyJa W JKU3HU KaKZoro uneHa oOmiectBa. CoBpemMeHHasi XMMMsSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEeXHOJIOTMM HarlpaB/ieHa Ha pelleHue
r06anbHBIX Mpo6eM yCTOWUMBOTO pa3BUTHS Ye/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUEeCKOH, MUIL[eBOM, IKOJTOTMUeCKOM 0€30T1aCHOCTH M OXPaHbI 3/[0POBbSI.

B cooTtBercTBUM C 0OIMMU 1e/IMU W TIPUHIMIIAMHU CpeiHero o0iiero
obpa3oBaHus cozep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
M3y4eHHs1) OPUEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/IbTypPHYIO TIO/ITOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O WM [/ BbIPAaOOTKM  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IHOUEHUSI B JKW3Hb COLMyMa, TIPOJOJDKEHUS
o0Opa3oBaHUs B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPeCTBEHHO C XUMHEH.

CocTap/isAOIMMY  TIpeaMeTa  «XUMHsS»  SIBJISIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumus» M «OOillasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/Iep>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKM: CHUCTeMa
3HaHWI TI0 HeOpraHWUeCKOH XUMUH (C BKIFOUeHWEM 3HaHUW W3 00lel XUMUn)
OpraHhuyeckou xvmuu. @OpMHUpPOBaHWE AAHHOM CUCTEeMbl 3HAHWM TPU W3YUEHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPEHMs] BCEro MHOTooOpasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TEOPHI XUMUH.

Crtpykrypa cozep>xaHust KypcoB — «OpraHuueckass xumus» U «OOiras u
HeopraHuyeckass XUmusi» C(opMUpOBaHa B TporpaMme MO0 XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmaTepuana u 00yc/ioBIeHa
HUCTOpUYECKM  O0OOCHOBAaHHBIM  pa3BUTHMEM  3HAaHUW Ha  OMpejeEéHHBIX
TeOpPeTUYeCKUX YPOBHAX. Tak, B KypCce OpraHMYecKOM XHMWUM BelllecTBa
pacCMaTpUBAIOTCS Ha YPOBHe K/IaCCUUECKOW TeOpUM CTPOEHUsI OpraHu4yecKrx
COelMHEeHWW, a TakKkKe Ha YPOBHE CTepeOXWUMHUECKUMX U  3JeKTPOHHBIX
TIpe/iCTaB/IeHUi 0 cTpoeHUH BelriecTB. CBeJieHHs1 00 U3yuaeMbIX B Kypce BellleCTBax
JAFOTCSI B Pa3BUTUU — OT YTJIEBOJIOPO/IOB [I0 CJIOKHBIX OHMOIOTUUECKH aKTUBHBIX
coefvHeHuid. B Kypce  opraHMY4ecKoul  XUMMM  TI0JIy4alOT  pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHus TepBOHava/IbHbIE
ripe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPHM3HAKaX BeIleCTB,
3aBHCHMOCTU CBOMCTB BeILleCTB OT UX CTPOEHHs, 0 XMUMHUUYECKOU peaKI[vu.

[Ton HOBBIM yI7IOM 3peHHs B TMpeAMeTre «XWMHsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3yueHHbI Ha YpPOBHe OCHOBHOro 00iijero ob6pa3oBaHus
TeOpeTUYeCcKU maTepuan U (akKTo/JOrMYecKue CBeJeHWs O BelllecTBax U
XUMHUECKON peaki[uu. Tak, B UacTHOCTH, B Kypce «OOIass U HeopraHuyeckas
XUMHS)» O00yYaroIUMCs TPeOCTaB/IsieTCss BO3MOJKHOCTb OCO3HATh 3HaueHHe
TepUoANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/[0JIOTHYeCKUX TI03HUIUH,



riybke TIOHSATH HWCTOpHUYECKOoe U3MeHeHHe (YHKIMA 3TOr0 3akOHa — OT
obob1aroreit 0 0ObSICHSIONE 1 TIPOrHO3UPYIOIIEH.

EpuHas cucTteMa 3HaHMM O BaKHEWIIIMX BeIeCTBaX, UX COCTaBe, CTPOEHUU,
CBOMCTBax W MPUMEHEHHH, a TaKXKe O XMMHUUECKUX peaklUsiX, UX CYL[HOCTU U
3aKOHOMEPHOCTSX TIPOTeKaHus JOI0JHsIeTCs B Kypcax 10 u 11 KiaccoB 3/1eMeHTaMu
coJlep>KaHusi, UMEIOLMMHU KYJIbTYPOJIOTUYECKUA W TMPHUKIIAHOM XapakTep. JTU
3HaHUS CIOCOOCTBYIOT TOHMMAHWIO B3aMMOCBSI3M XMMHU C APYTMMH HayKaMH,
PacKpbIBAKOT €€ poJib B TTIO3HABaTe/TbHOM Y MPaKTUYEeCKOH JesATe/IbHOCTU Ue/l0BeKa,
CrIoCcOOCTBYIOT BOCITUTAHUIO YBaXKeHHUsI K TIPOLIeCCy TBOpUYeCTBa B 06/1aCTH TeOpUH
Y IPAKTUYeCKUX MPUI0KEHU XUMUH, IOMOTatOT BbIIYCKHUKY OPUEHTHPOBAThCS B
OOII[eCTBEHHO M JIMYHOCTHO 3HAYMMBIX ITpo0/jiemMax, CBSI3aHHBIX C XUMHEM,
KPUTUUECKH OCMBIC/IMBaTh UH(OPMAL[MIO ¥ IPUMEHSITh €€ 17151 [OTO/THeHUS] 3HaHUH,
pellieHUs UHTe/IJIeKTya/IbHbIX U 9KCIIepUMEeHTa/IbHbIX UCC/Ie/loBaTe/IbCKUX 3a/au. B
1[eJIOM CcoZiep)kaHue ydyeOHOro TpeameTa «XWMHS» [JaHHOTO YPOBHSI HM3y4YeHUs
OpHEHTHPOBAHO Ha (hopMHUpOBaHHE Y 00yUarOIINXCs MUPOBO33PEHUECKON OCHOBBI
7S TIOHUMaHusi (UI0COPCKUX HJleld, TaKuX KakK: MaTepuaibHOe eIUHCTBO
HEOPraHUYeCKOT0 M OPraHUueCcKOT0 MHPa, 00YC/I0B/IEHHOCTb CBONCTB BEII[eCTB UX
COCTaBOM UM CTPOEHHEM, [T03HABaeMOCTh IPUPOJHbBIX SIBJIEHUU MYTEM SKCIIepUMEHTa
Y pelleHus1 TPOTUBOPEUYMM MeXKJy HOBbIMM (haKTaMd W TeOpeTHYeCKUMH
TIpe/ITIOChITKAMH, OCO3HaHKE POJI XUMHH B PellleHUH YKOJIOTUUeCKUX TpobieM, a
Takke 1pobsieM cOepekeHUs] SHEPreTUUeCKUX PeCypPCOB, ChIPbsl, CO3/IaHMsI HOBBIX
TEeXHOJIOTUM ¥ MaTepUasoB.

B nnaHe peleHusi 3aZia4  BOCIWTAHUS, Ppa3BUTUSI W COLMA/IM3al[dd
00yuaroIuXxcs MPUHATbIE TPOrPAMMON TI0 XWMHH TIOAXOJbI K OTpe/e/IeHHI0
coflepKaHUsi U TIOCTPOeHHWsi TipeiMeTa TIpefyCMaTpuBarOT (opMUPOBaHUE
YHUBepCaIbHbIX yueOHBIX AeMCTBUM, MMeIOINX 6a30Boe 3HaUeHUe 1l pa3/TMUHbIX
BUJIOB [leITe/IbHOCTH: pellleHus TpoOsieM, TIOMCKa, aHaiu3a U 00paboTku
vHbOpMaI[ii, HeoOXOAWMBIX [Jid TpPHOOpeTeHUs OIbITa MPAKTUYECKOW W
WCC/Ie/IOBaTe/IbCKOM /leATe/TbHOCTH, 3aHMMarolllel Ba)kKHOe MeCTO B T103HAaHUU
XUMUHU.

B mpakTuke mperojiaBaHys XWMHMM KaK Ha YPOBHE OCHOBHOrO 00iijero
oOpa3oBaHusl, TaK ¥ Ha YPOBHe cpe/iHero o0iero oopa3oBaHusi, TIPU OIpe/ie/IeHNH
coj/lep>KaTe/IbHOM XapaKTepUCTUKU liejlell u3ydyeHUsi TpeaMeTa HarpaBjieHUeM
MepBOCTENEHHOW 3HAUMMOCTH TPAJULIMOHHO MNpU3HAETCST (OPMUpPOBaHHWE OCHOB
XUMHUYECKON HayKu KakK 00/1laCTH COBPEMEHHOI'O eCTeCTBO3HAHUs, MPAKTUUYeCKOMn
JleATeJIbHOCTU uejioBeKa M KaK OJHOT0 M3 KOMITIOHEHTOB MUPOBOW KYJBbTYpPhI. C
MeTOIMYeCKOM TOUKW 3PEeHHs] TaKOW MOAXOJ K OmpeJe/eHUI0 liejiel H3yudeHUs
Tipe/iMeTa sIB/ISIETCS BIIOJIHE OMPaBAAHHbBIM.



CornacHO JaHHOW TOUKe 3peHHs TJIaBHBIMHU IIeJIAIMUA WU3Y4YeHUs TIpefMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 K71.) AB/IAIOTCS:

e (opMHpOBaHME CUCTEMBl XMMUUECKHMX 3HAHUM KaK BaKHeMIleun
COCTaBJ/ISFOIIIEM eCTeCTBEHHO-HAyUHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
Jie’KaT K/roueBble MOHATHS, (DyHAaMeHTanbHbIe 3aKOHBI U TeOPHUH XHUMHUH,
OCBOEHMe si3blka HayK{, YCBOEHHe U TIOHMMaHWe CYIHOCTU JOCTYTHbIX
000011]eH1IT MUPOBO33pPeHUeCKOro XxapakTepa, 03HaKOMJ/IeHHe C UCTOpHel X
Pa3BUTHS U CTAaHOBJIEHUS;

» (opmHUpOBaHUe U pa3BUTHe TPeJCTAB/IeHH 0 HayUHbIX MEeTOZaX MO3HaHHs
BeIIeCTB U XUMHUUYECKUX peaKliuii, He0OX0JUMBIX ZIJisl IPUOOpeTe sl yMeHHM
OPHUEHTUPOBAThCSI B MHPE BEI[eCTB W XMUMHUECKUX SIBJIEHHM, WMEIOL[UX
MECTO B TIPUPO/Ie, B IPAaKTUUECKOM U TTIOBCeIHEBHOM >KH3HU;

e pa3BUTHe YMEHUU 1 CTIOCOOO0B JiesTe/IbHOCTH, CBSI3aHHBIX C HabJTroZieHreM u
00bsICHEHeM XUMHUUYeCKOro JKCIlepuMeHTa, CoO/roZieHreM — TpaBuI
6e3omacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsimy c 3TuM, cofiepkaTe/ibHasi XapaKTePUCTHKA Iie/iel U 3a/iau U3yueHust
TipeMeTa B IPOrpaMMe 10 XMMHUH YTOUHeHa ¥ CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETaMU B CHCTeMe cpefiHero obiiero obpa3oBanus. CerojiHs B
TIPeIoIaBaHNK XUMHH B OOJIBITIEN CTETIeHHW OTAAETCs TIPeTIOUTeHHe ITPaKTHUeCKOM
KOMIIOHEHTe  Cojiep)KaHusi 00yueHHs, OPHEeHTHPOBAHHOW Ha  TIOATOTOBKY
BLIITYCKHUKA 00111e00pa3oBaTe/IbHOM OpraHW3alvM, BJIAJEIOero He HabopoMm
3HaHWM, a (YHKLIHMOHA/TBHOW I'DaMOTHOCTBIO, TO €CTh CIIOCO0aMU U yMeHUSIMU
AKTHUBHOTO TIOJTYUeHHs 3HAaHUKM M PUMEHEHHS UX B PealbHOM >KU3HM [I7IS PeIeHus]
NIPaKTHUUeCKUX 3a7iau.

B cBs131 € 3TUM TP U3yUYeHUU npeaMeTa « XUMHUs» JOMUHHUPYIOIIee 3HaueHHe
NIproOpeTaroT Takue 1ie/id U 3a/lauk, Kak:

a/larTalfysl 00yJaromuxcsl K YC/IOBUAM JUHAMHUYHO Pa3BHBAIOIETOCS MUpa,
dbopMUpoBaHre  WHTE/JIEKTyaJbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
camo0bpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATETLHOMY TIPHUHSTHIO TPaMOTHBIX
pellleHNi B KOHKPeTHBIX >KU3HEHHBbIX CUTYalMsX, CBSI3aHHBIX C Bel[eCTBaMU U WX
TIpUMeHEeHHEeM;

dopmMrpoBaHre y OOyuaroOlUMXCs K/IIOUEBBIX HABBIKOB  (K/TIOUEBBIX
KOMTIETeHIIW), WMEIOINX yHHWBepcaibHOe 3HaueHWe [/ pa3/IMuHbIX BU/OB
JesTeNTbHOCTH: pellleHus 1pobsieM, TOMCKa, aHaimm3a U 06paboTku nH(opMaly,
He0OXOUMBIX /151 IPHOOPETEHHS OITbITA [IeATeTbHOCTH, KOTOPAast 3aHUMaeT BaXKHOe
MEeCTO B TI0O3HAHWM XWMHH, a TakKXKe i OLIEHKU C TIO3WI[UM SKOJIOTUUeCKOU
6e301acHOCTY XapaKTepa B/IUSHUS Bell[eCTB ¥ XUMHUUeCKUX ITPOLIeCCOB Ha OPraHU3M
yeJjiOBeKa U MPUPOJHYIO Cpeay;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTEJIEKTyaJbHbIX W TBOPYECKHX
CTII0COOHOCTeM 00yUarIUXCsI: CITOCOOHOCTH CaMOCTOSITETbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBHH C >KU3HEHHBIMH TTOTPEOHOCTSIMH, HCIIOb30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TeXHOJIOTHM /il TIOMCKA M aHanu3a yueOHOU U
HayYHO-TIONY/IIPHOM MHPOPMAIUM XUMHUYECKOT'0 CO/IeP>KaHus;

dbopMrpoBaHe 1 pa3BUTHe ¥ 00yUarolUXCs aCCOLIMAaTUBHOTO U JIOTUYECKOTO
MBIIIIEHUS], HabJTFOaTe TbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbie 0COOeHHO
HeoOXOJWMBI, B YaCTHOCTH, TIPH TJIAHUPOBAHWUM U TIPOBEAEHUU XUMUUYECKOTO
9KCTIepPUMEHTa;

BOCIIUTaHWe Yy oOyuvarommxcs yOeXJEHHOCTH B  T'yMaHHCTHYeCKOMU
HaTpaB/JIeHHOCTA XWUMHH, €€ Ba)KHOW pO/IM B PeIIeHUH TII00a/TbHBIX IPobeM
palLMOHA/ILHOTO TIPUPO/IOTIONH30BaHMS, TTOTIOJTHEHUSI YHEPTeTUUECKHUX PeCypCOB H
COXpaHeHHUs TPHPOJHOTO0 PABHOBECHs, OCO3HaHUS HeOOXOAUMOCTH OepeKHOTro
OTHOILIEHUS K TIPUPOJie U CBOEMY 3/[I0POBbIO, a TakKe TPUOOpeTeHHsl OIlbITa
WCTIO/Tb30BaHUs TIOJIyUeHHBIX 3HAHWM /11 TIPUHSTHS TPAMOTHBIX peIleHdld B
CUTYAI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM maHe cpegHero oOIero oOpa3oBaHWS y4eOHbIN IIpeaMeT
«XUMHSI», U3ydaeMbli Ha 0a30BOM YPOBHe, SIB/ISIeTCS 00s13aTe/IbHBIM YueOHBIM
TIpeIMETOM.

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpeaHero obiijero o6pa3oBanus, coctassieT 68 yacos: B 10 kacce — 34 yaca (1 gac
B Hejleslt0), B 11 kacce — 34 yaca (1 yac B Hefie/to).



COAEPXXAHUE OBYUEHUA
10 K/TACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHMUeCKON XMMHHU

[IpegmeT opraHAuYeCKOM XWUMHU: eé BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
TOJTyUeHUU HOBBIX BeIlleCTB YW MaTepuasioB. Teopusi CTPOeHUsI OpPraHUuYecKUX
coenuHenuii A. M. bByTnepoBa, eé 0CHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuYecKux BewecTB. ['omosorusi, wu3omepusi. XuMUYecKas CBs3b B
OpraHhYeCKUX COeJMHEHUSIX — OJVHApHbIE U KPaTHbIE CBSI3U.

[IpeacTaBieHne O KiacCU(pUKAL[MM OpraHAuecKux BeljecTB. HoMeHKnaTypa
OpraHhYeCKuX COeJUHEHWH (CUCTeMaThueckKas)) W TpUBHUa/bHble Ha3BaHUS
Ba)KHEMIIINX Ipe/ICTaBUTe/IeN KJIaCCOB OPraHUYeCKUX BeILeCTB.

OKCrepYMeHTa/lbHble MeTO/bl W3yueHHsi BeLIeCTB W WX MpeBpalleHul:
03HAKOMJIEHHE C 00pa3rjaMH OpraHueCcKHX Bell[eCTB U MaTepraaMy Ha X OCHOBE,
MO/leTMpOBaHWe MOJIEKY/T OpraHWUeCKUX BeleCTB, HaO/IIo/leHHe U OIrMCaHue
JIeMOHCTPALMOHHBIX OMBITOB MO TMPEBPAILlleHUI0 OPraHWYeCcKUX BeIecTB IpHU
HarpeBaHuM (T/1aB/ieHHe, 00yT/IMBaHWe U TOpeHue).

Yraesoaopoabl

AJKaHBI: COCTaB W CTpOeHWe, TOMOJIOTMYeCKuH psj. MeTaH M 3TaH —
MpoCTelllie TMpeJCTaBUTeM a/KaHOB: (U3WuyeckKhe M XHWMUUeCKUe CBOMCTBA
(peakuuu 3amellleHUs] U TOPEeHMs), HaxO)KJeHuWe B TMpUPOJe, TMOJyuyeHue Hu
TIpUMEHeHHUe.

AJIKeHBI: COCTaB M CTPOEHWE, TOMOJIOTUYECKUM Psifi. DTUIEH Y MPOIWJIeH —
MpOCTellliMe TMpeJCTaBUTeM aJKeHOB: (U3Wuyeckdhe M XHMUUECKUe CBOMCTBA
(peakuuu TUAPUPOBAaHWS, TaJOT€eHUPOBAHUWsS, TUApaTaldd, OKWUC/IeHUS U
TO/IMMEepU3aLuK), oJlydeHue 1 IpUMeHeHue.

Ankaguensl: Oytamuen-1,3 u MeTwi0OyTagueH-1,3: cTpoeHue, BayKHeHIIMe
XMMHUECKre CBOMCTBA (peakuuys Tosmmepusanuu). [lonmyueHre CHHTeTHUECKOTO
KayuyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUUECKUH psifl. AlleTHIeH
— TIPOCTeMIUM TIpe/CTaBUTe/Nb aJKWMHOB: COCTaB, CTpoeHue, Gu3HMUecKue U
XMMHUECKHe CBOMCTBA (peakluu TUpUPOBaHUs, TaJIOTeHUPOBaHUs, TUApaTaliy,
rOpeHusi), MoyuyeHre U IpUMeHeHMe.

Apenbl. beH3os1: cocTaB, cTpoeHue, (Pu3nueckue M XUMHUUYECKUe CBOMCTBA
(peakuuy rajsioreHMpOBaHWs M HUTPOBAHWUS), TIOJIyuyeHre U TipuMeHeHue. Tosyosn:
cocmas, cmpoeHue, (u3uueckue U Xumuueckue ceolicmea (peaxkyuu
2a/102eHUPOBAHUS U HUMPOBAHUS), No/yueHue u npumeHeHue. TOKCUUHOCTb apeHOB.



['eHeTUuecKasi CBsI3b MEXAY YTJeBOAOPO/AaMU, MPUHAZJIeKAI[UMU K pa3/iduHbIM
KJlacCaM.

[IpupogHble WCTOYHUKUA YIraeBOAOPOAOB. IIpupoAHBIM ra3 W MOMYTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobbl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHr (TepMHUUYeCKuM, KaTaIUTUYeCKuu), nuponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B TPOMBIILJIEHHOCTH U B ObITy. KaMeHHBI
yroJib ¥ IPOAYKTHI ero rnepepaboTKu.

OKClepyMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W MX MpeBpalljeHul:
03HaKOMJIeHHe C 0bpa3ilaMy TIacTMacc, KayuyykKoB U pe3uHbl, KoJiekiuu «HedTb»
U «YT0Jib», MOJEeIUPOBaHKEe MOJIeKYJ YIJIeBOJIOPOJOB U Ta/ioreHONpOU3BOAHBIX,
TIpoOBe/ieHNe MpaKTUUYeckoil paboThl: To/lyueHre TU/eHa U 3ydyeHre ero CBOMCTB.

PacuéTHbie 3agaum.

BbruncieHWss 10 ypaBHEHHIO XWUMWUYECKOM peakiuu (Maccel, 00bEMa,
KO/IMYeCTBa MCXO/JHOTO BellleCTBa WJ/IM TIPOJYyKTa peakluM 0 M3BECTHbIM Macce,
00BEMY, KOJIMUECTBY O/IHOTO U3 UCXO/HBIX Bell|eCTB UK MPOAYKTOB PeaKLUn).

Kucnopojcoaepxaigye opraHuyeckye coeJuHeHUs

[IpenesnbHble OAHOATOMHBIE CHUPThL. MeTaHOM UM 3TaHOJ: CTPOEHUe,
du3nueckue W XUMHUYECKHMe CBOWCTBA (peaklyMd C aKTUBHBIMM MeTaslJlaMH,
rajJioreHOBOJOPO/iAMH, TOpEeHME), NpvMeHeHWe. BofopoiHble CBSI3U  MeXIy
MOJIeKyJIaM{ CITMPTOB. [leliCTBHe MeTaHO/Ia U 3TaHOJIa Ha OpPraHv3M uejioBeKa.

MHoroaToMHble  CIOUPTbl. OTWIEHIJIMKOJb W  TJIMLEPUH: CTpOeHHUe,
dbu3Mueckue W XUMMYeECKWe CBOMCTBa (B3aMMOJeHCTBHE CO  Ii[eJIOUHBbIMU
MeTas/ulaMM, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIUpPThI). [leliCTBHe Ha
OpraHusM yesioBeka. [IpriMeHeHHe rauLieprHa U 3TUEHTJIUKOJIS.

deHOJI: CTpOeHUWe MOJeKy/bl, (U3MUecKue W XUMUUYeCKhe CBOMCTBA.
TokcuuHOCTb (peHoua. [IprmeHeHre peHoa.

Anpperuapl U Kemoubl. Dopmanbaeruj, aleTtajbAeru/: CTPOeHue,
(¢ur3nueckue U XMMHUUeCKHe CBOMCTBA (peakLMM OKWCJIEeHUSI U BOCCTaHOBJIEHMS,
KaueCTBeHHbIe Peaklyu), MoyueHre U IpUMeHeHue.

OZHOOCHOBHBIe TIpe/ie/lbHbie KapOOHOBbBIE KMC/IOThl. MypaBbUHAS U YKCYCHast
KUC/IOTBI: CTPOeHue, (pr3rueckre U XMMUUeCcKre CBOMCTBa (CBOMCTBa, 00Iue AJis
KJlacca KMCJI0T, peakLys STepu(pUKaLyn), noayueHre U npuMeHenre. CteapuHoBast
Y OJIEMHOBAsi KUCJIOTHI KaK TIPe/[CTaBUTE/N BBICIIMX KapOOHOBBIX KHC/IOT. Mbia
KaK COJIA BBICIIUX KapOOHOBBIX KUCJIOT, UX MOFOIIlee JefiCTBHe.

CnoxHble 3(Upbl KakK TIPOU3BOJHbIE KAapOOHOBBIX KHUC/IOT. ['Waponus
CJ10XKHBIX 3¢UpoB. Kupsl. ['naponms xupos. [IpumeHenuve xupoB. buosornueckas
POJIb XKUPOB.

YrneBoApl:  cocCTaB, KjaacCU(PUKauus  yrieBojoB  (MOHO-, [Ju- W
rosiicaxapu/ibl). I'/itoko3a — TpocTeiiiiiii MOHOCaxapy/: 0COOeHHOCTH CTPOeHMsI




MOJIeKY/Ibl, (hr3uUecKre U XMMHUUYeCcKre CBOMCTBA (B3aMMO/IeMCTBYE C TH/IPOKCH/IOM
meau(II), okrcieHre aMMUauyHbBIM pacTBOpPoM OKcu/ia cepebpa(l), BoccraHoB/eHue,
Opo>keHMe T/IFOKO3bl), HAaX0XKeHWe B MPUpo/ie, IpUMeHeHue, Oroioruueckasi poib.
doTtocuHTe3. PpyKTO3a Kak U30Mep IIFOKO3bI.

Kpaxman u pemtronosa Kak NpyupofHble rnoauMepsl. CTpoeHWe Kpaxmasia U
Le/uit0io3bl.  Pu3nueckue W XMMUUYECKWe CBOMCTBA Kpaxmasna (TMApOJU3,
KaueCTBeHHasi peakijysi C U0JIOM).

OKCIepuMeHTa/lbHble MEeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
npoBeJieHWe, Hab/fOZileHre W OIMCaHWe AeMOHCTPALMOHHBIX OIBITOB: TOpeHHe
CIUPTOB, KaueCTBeHHbIe peakLUW OAHOATOMHBIX CIHUPTOB (OKUC/IEHWe 3TaHoJIa
okcugiom Meau(Il)), MHOroaToMHbIX CHOUPTOB (B3aUMOJEUCTBHE TJIUL|EPUHA C
ruapokcugom meau(1l)), anbaerugoB (OKMC/IeHHe aMMUAYHBIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom meau(Il), B3auMoOAeMCTBHE Kpaxmala C HOJOM),
TIPOBe/IeHHe TTPaKTUUeCKO paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuéTtHble 3a7auu.

Bblunc/ieHWss 10 ypaBHEHHIO XWMWUECKOM peakiuu (Macchl, 00bEMa,
KOJIMYeCTBa MCXOJHOrO BellleCTBa WK TPOJAYKTa PeaklUM M0 U3BECTHbIM Macce,
00BEMY, KOJIMUECTBY OIHOTO U3 UCXO/HBIX Bell[eCTB WK TIPOAYKTOB PeaKI|H).

A3oTcojeprkalye opraHuyeckre coeJMHeHus.

AMUWHOKHUC/IOTHI Kak aM(OTepHbIe OpraHdueckue coefiuHeHrs. dusnueckue u
XMMUUYECKre CBOMCTBA aMMHOKHUCJIOT (Ha mpuMepe rauiyHa). buosormueckoe
3HaueHre aMUHOKUCOT. [lenTuapl.

beskyu Kak NpUpOAHBbIE BBICOKOMOJIEKYJ/ISIpHbIE coelvHeHUs. [lepBuuHas,
BTOpDHMYHAasi W TpeTUYHas CTPYyKTypa OenkoB. XuMHUeCcKHe CBOWCTBa OeKOB:
TUIPO/IN3, IeHaTypal[usi, KaueCTBeHHbIe peakiiy Ha OesKu.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W MX I[peBpallleHU:
HaO/IroIeHre 1 OMUCaHWe JeMOHCTPAlIMOHHBIX OMBITOB: JeHaTypaius 6e/lKoB Tpu
HarpeBaHUH, 1IBeTHbIE peaki[iu Oe/TKOB.

BbiCcOKOMO/1eKy/ISIPHBbIE COeANHeHMS

OCHOBHBIE TOHATUSI XUMUH BBICOKOMOJIEKYJIIPHBIX COeJWHEHUMN: MOHOMEp,
To/IMMep, CTPYKTYPHOe 3BeHO, CTereHb MoMMepHr3aliii, CpeiHssl MOJIeKy/IsipHast
Macca. OCHOBHbIE MeTOAbl CHUHTE3a BBICOKOMOJIEKY/SIDHBIX COEQUHEHUU —
TO/IMMepU3aLus Y TTOJIMKOH/eHCaLUsl.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX I[peBpalleHUu:
03HaKOMJ/IeHHe C o0Opa3siiaMy MPUPO/IHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMacc,
KayuyKOB.

MesxkripeiMeTHBIe CBSI3U.

Peanuzanys MeXripeJMeTHbIX CBSi3eM P U3yYEeHUH OPraHWueCKOU XMMHUU B
10 kmacce ocylecTB/sieTCs uUepe3 UCIO/b30BaHWe KakK OOIIMX eCcTeCTBeHHO-



HAYYHbIX TIOHATHH, TaK W TIOHSTHH, SBJSIOIIUXCS CUCTEMHBIMM [JIsI OT/eTbHbIX
TpPeZIMETOB eCTeCTBEHHO-HAyUHOT'0 I[UK/IA.

OO6111e ecTeCTBeHHO-HayuUHbIe MOHATUS: SIBJIeHHE, HAyYHbIN (haKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/lu3, CUHTe3, KjlaccuduKalus, MepuoANYHOCTh, HabsoeHue,
n3MepeHue, SKCIIePUMEHT, MO/le/TMpOBaHHe.

du3vka: MaTepus, SHEPrusi, Macca, aTOM, JJIeKTPOH, MOJIEKY/Ia,
JHEPreTUUeCKUi YpPOBEHb, BEIIeCTBO, TeJ0, O0BbEM, arperaTHOe COCTOSIHUE
BeIlecTBa, (hr3nuecKye BeJTMUMHbI U eIMHULIBI UX U3MEePeHMs.

Buosiorus: KieTka, opraHusM, Ouocdepa, obMeH BeIlleCcTB B OpraHu3Me,
dorocuHTe3, OUOJIOTUYECKU AaKTHUBHBbIe BeljecTBa (0e/iKu, YTIeBOABI, >KUDBI,
(epMeHThI).

[eorpadusi: MuHepasbl, TOPHbIE TIOPOABI, TI0JIe3HbIe UCKOTIaeMble, TOTIIUBO,
pecypchl.

TexHosOTHsI: TMINEBbIe TPOJYKTHI, OCHOBBI PAllMOHAIBHOTO TMTAHUS,
MOIOILI[e CPeJICTBA, JIeKAPCTBEHHbIE M KOCMEeTUUYeCKHe TIperaparhl, MaTepUasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKASA XNUMUA

TeopernuecKkue 0CHOBbI XUMHUU

XvMUYeCcKnd 3nemMeHT. Atom. fAnpo aroma, M30TOMNBL.  JDJIEKTPOHHAs
000/10UKa. JHepreTuueckre ypoBHH, TOJypOBHU. ATOMHbIe opbuTanu, s-, p-, d-
yyieMeHThl. OCOOEHHOCTH pacIipefie/ieHUsi 37IeKTPOHOB TI0 OopOWTansM B aToMax
3JIEMEHTOB TePBbIX UeThIPEX MepUOZi0B. DJIeKTPOHHAsA KOH(PUTypaLivsi aTOMOB.

[Teprognuecknit 3ak0oH U Ilepyuoanyeckas cuCcTeMa XMMHAUYECKUX 37IEMEHTOB
. Y. MenpeneeBa. CBsi3b MeproJUUeCKOro 3aKkoHa U Ileproanyeckol CHUCTeMbl
xumMuyeckux sneMmeHToB [I. V1. MeHzeneeBa C COBpeMEHHOM TeOpHel CTPOEHUSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOMCTB XHWMHUUECKHUX 3/1€EMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIeCTB I10 TPYyMIaM U TepHojjaM.
3HaueHUe NepuoJUYeCKOro 3aKOHa B pa3sBUTHH HAYKHU.

CtpoeHve BellleCTBa. XUMHYECKasi CBs3b. BHIbl XWMHYECKOW CBS3U
(KOBaJIeHTHasi HemoJIIpHasi W MOJisIpHasi, WOHHAsl, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHUsI KOBQ/JIEHTHOM XHMUUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
aKllenTopHbil). BopopogHass cBsi3b. BaneHTHOCTb. DeKTPOOTPHULIATEbHOCT.
Crenenb okrc/ieHusl. IOHbI: KATUOHBI U aHUOHBI.

BemjectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJIIPHOTO  CTPOeHMsl.  3aKOH
TIOCTOSTHCTBA COCTAaBa Bel[eCTBa. TWUMbl KPUCTA/UIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeI[eCTB OT THIa KPUCTA/UIMUeCKOM PelEéTKY.



[ToHsitue o aucriepcHbIX cucTeMax. VICTWUHHbIe UM KOJUIOMJHbIE PacTBOPHI.
MaccoBasi [10/151 Bell[eCTBa B paCcTBODe.

Knaccudukanus HeopraHu4ecKux COeJMHEeHUMN. Howmenknatypa
HEOpraHWYeCcKHX BelecTB. ['eHeTMyecKass CBS3b HEOPraHWYeCKHWX BeIeCTsB,
TIpUHA/JIeXKaluX K pa3/inuyHbIM KIaccaMm.

Xumuueckass — peakuusi.  Kiaccudukanuss — XMMHAYeCKUX — peakUydd B
HEOPraHWYeCKOM W OpraHW4yeckOM XMMHW. 3aKOH COXPaHeHHs MacChl BEILEeCTB,
3aKOH COXPaHeHUs U MpeBpaleHus] SHePruu NPy XUMHAYeCKUX pPeakLysX.

CKOpOCTb peakijiy, eé 3aBUCUMOCTh OT Pa3inuHbIX (hakTopoB. OOpaTuMbie
peakiuyd. Xumu4eckoe paBHOBecre. DakTopbl, BAUSIOLIME HA COCTOSIHUE
XyuMuyeckoro pasHoBecus. [1puHnun Jle [lartesnbe.

OneKTponuTrhyeckas guccoruanys. CubHble U cabbie y1eKTpouThl. Cpesia
BOJIHBIX PAaCTBOPOB BeIeCTB: KUC/iasi, HelTpasibHasl, 1je/I0UHasl.

OKUC/TUTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKLUH.

OKCrepyMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB W WX MpeBpalljeHu:
neMoHcTparus tabnui «Ileproanueckasi cucreMa XUMHAYeCKUx yiemeHToB 1. U.
MeHziesieeBa», H3ydeHWe MoOJesiell KPUCTA/UTMUECKUX PeIIETOK, Hab/iro/eHue |
OTMCaHue JIeMOHCTPALIMOHHBIX U 1abOpaTOPHBIX OMBITOB (pa3/okKeHWe TepoKCUa
BOZIOpPO/Ia B MPUCYTCTBUY KaTaJU3aTopa, OIpe/ie/ieHre CpeJbl PACTBOPOB BEILECTB
C TIOMOLI[bI0 YHUBEPCATBLHOT 0 MHAWKATOPA, peaKl[ii HOHHOT0 00MeHa), TpoBeZieHre
MIPaKTUUeCKO# paboThl «BvsiHYe pa3MuHbIX (DaKTOPOB Ha CKOPOCTh XMMHUUECKOMH
peakLn».

PacuéTtHble 3a7auu.

Pacuétel 1O ypaBHeHMSIM XMMHWUYECKUX peaklui, B TOM YHCJIe
TePMOXUMHUUYECKUe PAaCUEThI, PAaCUEThI C UCIIOIb30BaHWEM TTOHSITUSI «MacCOBast [10Jist
Bell[eCTBa».

Heoprannueckas xumms

Hemertamnbl. [lonokeHve Hemerta/sioB B [lepuoguueckod — cucTeme
XUMHUeCKUx 3reMeHTOB [. V. MeHzeneeBa U 0COOEHHOCTU CTPOEHUsI aTOMOB.
dusrueckre CBOMCTBA HEMeTa/lIOB. AJIOTPONUSI HeMeTa//IoB (Ha TIipumepe
KUCJI0pO/ia, cephbl, hocdopa u yriaeposa).

XVMHUYeCKre CBOMCTBA Ba)KHEMIIMX HeMeTa/l/IoB (Ta/loreHOB, Cephbl, a30Ta,
docchopa, yrinepoja U KpeMHMs)) WU MX  coeAuHeHHUM  (OKCH/OB,
KUCJIOPOACO/IepXKalliX KUCI0T, BOJOPOAHbBIX COeJUHEHHUH).

[IpumMeHeHVe BayKHEHIIMX HEMETA/IJIOB U UX COeIMHEHUM.

Metamnnbl. Ilonoxenne meta/ioB B Ileprosnueckor cUCTeMe XWUMHYECKUX
snemeHToB [I. 1. MenpeneeBa. OcobeHHOCTA CTPOEHUsI JIEKTPOHHBIX 000/10ueK
aToMOB MeTas/uioB. OOiue ¢usnueckue cBoiicTBa MeTanioB. CIijilaBbl MeTasl/IoB.
ONeKTPOXUMHUYECKUW Psifi HANPSDKEHU MeTaslioB.



XUMHUeCKre CBOMCTBA Ba)KHEWIIIMX MeTas/uiIoB (HAaTpUM, Kaaud, KasbL[WH,
MarHui, aJlfOMUHUMN, LIUHK, XpPOM, »KeJie30, Me/lb) U UX COeIMHeHUHN.

Ob1ue cnocobbl mosyueHus MeTannoB. [IpumeHeHUe MeTa/yiIoB B OBITY U
TeXHUKe.

OKCrepyMeHTa/lbHble MeTO/bl W3yueHHsl BeleCcTB W WX MpeBpalljeHul:
M3ydeHre KOJIeKIUU «MeTanabl U CIlaBbl», 00pa3ljoB HEMeTal/ioB, pellieHue
JKCIIepUMeHTabHBIX 3a/lau, HaOmofieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBITOB (B3aMMOENCTBUE TUPOKCH/IA a/FOMUHHUS C pacTBOpaMU
KUCJIOT U 1ije/loueli, KaueCTBeHHbIe peaKl[Mi Ha KaTUOHbI MeTaslJIOB).

PacuéTHble 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeaKIMM BeIeCTB,
pacuéTel Macchl (06bEMa, KOJTMUECTBA BeIleCcTBa) MPOAYKTOB peaKi[id, eC/T O/IHO
13 BellleCTB UMeeT MPUMeCH.

XuUMUS U )KH3Hb

Posib xumuM B obecrieueHHH 3KOJIOTUYECKOM, SHEPreTHUecKod W THIIeBOMN
6e3011acCHOCTH, PA3BUTHH MeWLMHBLL. [IOHATHE O HAy4YHBIX MeTO/AaX TO3HAHUS
Bel[eCTB Y XUMUUECKUX PeaKLUi.

[lpeactaBnenuss 00 OOMMX HAyuHbIX TIPUHI[UMIIAX  TMPOMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIMX BellleCTB.

Ye/ioBeK B MHpe BeleCTB U MaTepuajioB: BaKHeHIIMe CTPOUTe/bHbIe
MaTepuaibl, KOHCTPYKLIMOHHble MaTepuasnbl, KpacKWh, CTeKJ0, KepaMHKa,
MaTepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHws.

XvMHUSI M 3[I0pOBbe UejiOBeKa: IIpaBW/a MCIO0JIb30BaHUS JIeKapCTBEHHBIX
TiperiapaToB, TMpaBuia 0e30MacHOr0 MCI0/Ib30BaHMsl TperapaToB ObITOBON XUMUU
B [TOBCEIHEBHOM KW3HMU.

MexripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXXIpeMETHBIX CBs3ell  TpU  W3ydeHUH oOmer u
HeopraHMyeckou xvuMuM B 11 Kjacce OCyILeCTB/IsSIeTCS yepe3 UCMO/b30BaHUe Kak
OOII[MX eCTeCTBeHHO-HAYUYHBIX TOHATUM, TaK W TIOHSATUH, SIB/ISIOIUXCS
CUCTEeMHBIMHU /11 OT/Je/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUHOI' O LIUK/Ia.

OOb1ue ecTeCcTBeHHO-Hay4yHbIe MOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CHUHTe3, KaacCU(PUKalus, T[epuoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/IeJIMPOBaHUe, U3MepeHUe, sIBJIeHHe.

du3uKa: MaTepusi, JHEprusi, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEMTPOH, WOH,
W30TOM, Pa/IMOaKTUBHOCTb, MOJIeKYJIa, SHEPreTUUeCKU ypPOBeHb, BeIleCTBO, TeJlo,
00BEM, arperaTHOe COCTOsSIHWE Bell[eCTBa, (H3nUecKre BeJUUUHbI U eUHULIBI UX
V3MepeHusi, CKOPOCTb.



Buosiorus: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHH3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, TIOJIe3HbIE UCKOIaeMble, TOTIMBO,
pecypchbl.

TexHOoMOorusl: XuMuUYeckasi MPOMBILUIEHHOCTb, MeTa/Ulyprus, TPOU3BO/ICTBO
CTPOUTEJIbHBIX MaTeprasioB, CebCKOX035MCTBEHHOEe TPOWU3BO/CTBO, IIWIeBast
TIPOMBIIILJIEHHOCTb,  (hapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETHUYeCKUX MpenapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAsI TTPOMBILLIEHHOCTb, HAHOTEXHOJIOTHU.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHHUA ITPOI'PAMMEI 110 XM
HA BA3OBOM YPOBHE CPEIHEI'O OBIJEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolUMHUCS TIpOrpaMM cpefiHero o0miero o6Opa3oBaHus —(JTMUHOCTHBIM,
MeTarnpeJMeTHbIM W NpeAMeTHbIM). HayuHO-MeToguWueckou OCHOBOW /ISt
pa3pabOTKKU TUIaHMPYEeMbIX pe3y/JbTaTOB OCBOEHHsI MPOrpaMM CpefHero oOiero
00pa3oBaHUs SBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TTO/IXO/,.

B CoOTBeTCTBUM C CUCTEMHO-AesiTe/TlbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
obr11iero obpa3oBaHus Bblle/IeHbI CeAYIOIIMe COCTaB/IsIoIHe:

OCO3HaHHEe OO0YyYaroIUMHMCS POCCUMCKON TpakJaHCKOH WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/le/IeHUI0;

Ha/JIMuMe MOTUBALMU K 00yUeHHIo;

LjeJieHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXX/JeHul JTMUYHOCTH Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEM U NCTOPUUECKUX TPaUIMi 6a30BOM HAYKU XUMHM;

TOTOBHOCTb U CIOCOOHOCTb O0OY4Yarol[uXcsi PYKOBOJCTBOBAThCSI B CBOeM
JesiTeNTbHOCTU 1[€HHOCTHO-CMBIC/IOBBIMHA YCTAaHOBKaMU, TPUCYIIUMU LieJIOCTHOU
CUCTeMe XMMUUeCKOro o0pa3oBaHus;

Ha/In4ue TIPaBOCO3HAHUS KOJIOTUUYEeCKON KYJIbTYPhl U CTIOCOOHOCTH CTaBUTh
1[e/TU U CTPOUTh >KU3HEHHbIEe TJIaHbI.

JINYHOCTHBIE pe3y/ibTaThbl OCBOEHUsI TIpeAMeTa «XHMHsI» JOCTUTaloTCsS B
eIUHCTBe yuyeOHONW U BOCMUTaTeNbHOW [IeSITeIbHOCTA B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMM, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
1 WjeajaMd POCCHUHCKOTO TPaKIAHCKOTO OOIecTBa, NMPUHATHIMH B 00IIeCTBe
HOpMaMH ¥  TIpaBWIaMU  TIOBeJeHUs, CIOCOOCTBYIOIIMMHM  TIpOLjeccam
CaMOTIO3HAHUS, CaMOpAa3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMUHOCTH
00yUaroIuXCsl.

JIMYHOCTHBIE pe3yJ/ibTaThl OCBOEHUs TMpeaMeTa «XUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa T03HABAaTeJbHOM M MPAKTUUECKOW [1esATeTbHOCTU
o0yuaroluxcs Mo peany3alyy TMPUHATHIX B 00IlecTBe LeHHOCTelH, B TOM UHC/ie B
YacTu:

1) rpakIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIOIIMMHUCS CBOMX KOHCTUTYI[MOHHBIX TpaB 1 00si3aHHOCTeH,
yBayKeHUSI K 3aKOHY U IPaBOIOPSIZIKY;

Tpe/iCTaB/ieHUsi O COLMAJbHBIX HOpPMaxX M TIPaBUIaX MEXIUUHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOMH ZiesITe/TbHOCTU MPU CO3/1aHUM YueOHBIX
MIPOEKTOB, pellleHH yueOHbIX U MI03HaBaTe/IbHBIX 33/jau, BHITIOJTHEHUH XMMUUECKUX
5KCIIePUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh YW TIPUHMMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY WU
apryMeHTHI [PYTUX MPU aHa/u3e Pa3/inyHbIX BUJOB yueOHOU JiesTeTbHOCTY;

2) IaTPMOTUYECKOr0 BOCIIUTAHMA:

L[EHHOCTHOTO OTHOLIEHWS] K MCTOPUYECKOMY M HAyYHOMY Hac/Ie[uio
0TeuyeCTBeHHOMN XMMUHY;

yBa)KEHUsI K TIpPOLieCcCy TBOpYeCTBa B 007aCTH TeOPUM U TMPAKTHUUECKOTO
NPYMEHeHUs1 XMMUM, OCO3HaHHUs TOrO, UTO JOCTW)KEHHSI HayKU eCTb pe3y/IbTaT
JIATeNbHBIX ~ HaO/o/leHnl, KPOMOT/IMBBIX  SKCIIepUMEHTA/IbHbIX  TIOMCKOB,
MOCTOSTHHOTO TPY/a YYEHbIX U NTPAKTUKOB,;

VHTepeca Y M03HaBaTe/IbHbIX MOTUBOB B [10JIyYeHHUH U MIOC/IeIyIOIeM aHa/lr3e
MH(OpMaLMK O Nlepe/jOBbIX JOCTU)KEHUSIX COBPEMEHHOM OTeYeCTBeHHON XUMUUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

HPaBCTBEHHOI'O CO3HAHUs1, STUYECKOr0 MOBe/IeHNUS;

COCOOHOCTH OLIeHMBAaTh CUTYalUU, CBSI3aHHbIE C XUMUYECKUMU SIBJIEHUSIMH,
Y TIPYHMMAaTh OCO3HaHHbIe pelleHts], OPUEeHTUPYSCh Ha MOpalbHO-HPAaBCTBEHHbIE
HOPMBI Y 1|eHHOCTH;

TOTOBHOCTH OL|€HMBAaTb CBOE TOBeJeHWEe W MOCTYIIKM CBOMX TOBAapHUILEd C
MO3ULMM HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE IOC/e[CTBUM 3TUX
MOCTYTIKOB;

4) ¢hopMupoBaHus Ky/IbTYPbI 3i0POBbSI:

MOHUMaHUs 1[eHHOCTel 370poBoro U Oe3omacHOro obpasa >KU3HW,
HeoOX0/IMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/J0POBBIO;

cobmtoienysi mipaBus Oe3ormacHoro oOpailleHHsi C BelljecTBaMu B ObITY,
TOBCE/IHEBHOM »KM3HU U B TPYJ0BOM1 [1eTeIbHOCTH;

MOHMMaHHWsl L|€eHHOCTM TpaBUl WHAWBUJYAJbHOTO W  KOJIEKTHBHOIO
6e30macHOro rnoBe/ieHus1 B CUTYyaLMsIX, YTPOXKAIOLMX 3/J0POBbIO 1 JKU3HU JTH0/el;

OCO3HaHUS TOC/Ee/ICTBUM M HENpUSITUSl BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1s, HAPKOTUKOB, KYPEeHHUS]);

5) TPyAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie[loBaTe/bCKOM
JesiTe/IbHOCTH,  OOIIeCTBEHHO  TIO/Ie3HOM, TBOPUECKOM U APYIUX BUZAAX
JesiTeNIbHOCTH;

YCTaHOBKM Ha aKTUBHOe ydYacTHe B pelleHWd MpakKTUYecKuX 3afau
coLMa/lbHOM HaTlpaB/IeHHOCTHU (B paMKax CBOero Kjacca, IIKOJIbI);



WHTepeca K TPaKTUUeCKOMY M3y4eHHUI0 Mpodeccrii pa3IMuHOTo pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHWM T10 XUMUU;

yBa)keHUSI K TPY/Ly, JIOJIIM TPY/la ¥ pe3y/ibTaTaM TPY/I0BOH /IesiTe/IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUIYaJbHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccMr W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCcoB U
notpebHOCTe 0011]eCTBa;

6) 53K0/10rMYeCcKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1lesieco0b0pa3HOr0 OTHOIEeHUs K TPUPoje, KaK HCTOUHHUKY
CYILL[eCTBOBAHUSI JKU3HU Ha 3eMie;

TOHUMaHUsl TJI00A/ILHOTO XapakTepa SKOJOTHYeCKUX Mpo0sieM, BIIHSHUS
5KOHOMHYeCKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUS HeOOXOAWMOCTU WCIIONB30BaHUS JOCTIDKEHUM XUMUU /IS
pelilieHus1 BOIPOCOB PALIMOHAILHOTO TIPUPO/I0TI0Tb30BaHMS;

aKTUBHOTO HEMpUATUS [IeWCTBUM, NPUHOCSIIMX Bpell OKpY»Karolen
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3WPOBaTh HeOJ/AarorpHUsSTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHM U TIpe/IoTBpalljaTh UX;

Ha/IMYMsi Pa3BUTOTO SKOJIOTMUECKOT0 MbIIIeHHS], SKOJIOTMUeCKOl Ky/IbTYpBHl,
OTIbITA JlesITe TbHOCTH 9KOJIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUS
PYKOBO/ZICTBOBaTbCSI UMW B T103HaBaTe/TbHOW, KOMMYHHUKAaTHBHOM W COI[MA/IbHOM
MpaKTHKe, CMOCOOHOCTM ¥ yMEeHHSI aKTMBHO TPOTUBOCTOSITH HZAEOIOTHU
xemodobuu;

7) eHHOCTH HAayYHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTU MHPOBO33PEHHs], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HaYKU U 00ITIeCTBEHHOM MPaKTHUKM;

MOHUMaHHUs CreluUKY XUMHUM KakK HayKd, OCO3HaHUsI e& pOoIu B
dbopMHpOBaHMY palMOHALHOTO HAyYHOT'O MBbIIIJIEHUs,, CO3[jaHWUHU 11eJIOCTHOT'O
npeZicTaB/ieHust 00 OKpy»KarollleM Mupe Kak O eJUHCTBe TMPUPO/Ibl U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeM W pellleHuH TpobsieM CcoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0c0o00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[MBU/IM3ALUU: B €€ T'YMaHUCTUUeCKOU HallpaB/IeHHOCTH U Ba)KHOM POJIM B CO3/[JaHUHU
HOBOM 0a3bl MaTepuaJbHOM KYJIbTYpPBI, peIleHHH TI100ambHbIX TpoOsieM
YCTOWUMBOTO Pa3BUTHS Ue/IOBEYEeCTBA — ChIPbEBOM, SHEPreTUUeCKOH, MUI[eBOU U
9KO0JIOTMUeCcKor 6e30MacHOCTH, B pPa3BUTHMH MeUIIMHbI, 0bOecrieueHur YCIOBUM
YCIIeIIHOTO TPYAA U SKOJIOTHUYeCKU KOM(OPTHOM XKU3HU KaXK/I0T0 ujieHa 00I1iecTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUS CYIIHOCTU MeTO/IOB
T03HAHUS, WCI0J/Ib3yeMbIX B eCTeCTBeHHbIX HayKaX, CIIOCOOHOCTH MCIO/b30BaTh
ToJiydaemMble 3HaHUS [T aHa/IW3a U 00bSICHEeHUS SIBJIEHUI OKPY KaroIl[ero Mupa u



TIPOUCXOAAIIMX B HEM M3MeHeHHUH, yMeHus fiesiaTh 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX ()aKTOB ¥ UMEIOLIUXCS JaHHbBIX C L[e/IbI0 MOJyUeH s JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITeJTbHO MCIO/b30BaTh XWMUUECKHWe 3HaHWs [iIs
peliieHUsI IP06JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

MHTepeca K MO3HaHUI0 U UCC/Iei0BaTe/IbCKOW JesiTeTbHOCTH;

rOTOBHOCTM W  CIIOCOOHOCTM K  HelpepbiBHOMY  00pa3oBaHMIO U
camMo00pa30oBaHui0, K AaKTUBHOMY IIOJIyUeHUIO0 HOBBIX 3HAaHUM 10 XWMUU B
COOTBETCTBUH C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0COOeHHOCTSM Tpy/la B pa3iuMuHbIX chepax mpodeccruoHaabHON
JesITeNTIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MerTarnpeiMeTHble pe3y/ibTaTbl OCBOEHUsI yueOHOTO mpeaMeTa «XUMHS» Ha
ypOBHe cpefiHero o0iriero 06pa3oBaHus BK/IFOUAIOT:

3HauMMble  AJi1  (OpMUPOBaHUSI ~ MUPOBO33peHUs 00yuaroImxcs
MeXIUCLUTITMHADHBIe (MeXXIIpeJIMeTHbIe) OOIleHay4yHble MOHSTHS, OTpakarolue
1]eJIOCTHOCTh Hay4YHOM KapTHMHbI MHpa M CHelu(puKy MeTOJ0B TI03HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BellleCTBO, SHEPTUsl, sIBJIeHUeE,
TIpolLiecc, CUCTeMa, HayuyHbld (PakT, TPUHLUII, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopwusi, UCC/IeloBaHre, HaO/MoieHre, U3MepeHue, YKCIIeEPUMEHT U IDYTHe);

yHUBepca/ibHble yueOHble JlelicTBUs (TI03HaBaTebHble, KOMMYHUKaTHBHbIE,

perysiTUBHbIE), obecrieunBaroLe (hopMHupoOBaHue (yHKLMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHL[UH 00yJaroLuxcs;
CTIOCOOHOCTD obOyyJaroImxcs WCTI0/Tb30BaTh OCBOEHHBIE

MeXIUCLUTIIMHApHbIe, MUPOBO33peHUYeCKre 3HaHWsI U YHUBepCa/ibHble yueOHbIe
JIeMICTBUSI B MI03HABATe/IbHOW 1 COLIMAIbHOM TIPAKTUKe.

MertanpeaMeTHble pe3y/bTaThl OTPakKarOT OB/aJleHue yHUBepCaabHbIMU
yueOHbIMU  TI03HaBaTe/NbHbIMH, KOMMYHMKaTUBHBIMU U  Pery/STHBHBIMU
JIeCTBUSIMU.

OBJjiafieHue YHHUBepCa/IbHBIMU y4eOHbIMH N03HaBaTe/IbHbIMU
JIeiICTBUSAAMU

1) 6a3oBble IOrHUeCKHe AeHCTBUS:

camocTosiTe/ibHO ~ (OpMy/MpOBaThb M aKTyaJU3upoBaTh  Mpobsemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

orpefiesisiTh LU JleATe/IbHOCTH, 3ajjaBasi IapamMeTpbl W KPUTEPUU HX
JOCTVDKEHUSs], COOTHOCUTD pe3y/bTaThl [esiTe/IbHOCTU C TIOCTaB/IeHHbIMU Le/ISIMU;

WCITIO/Tb30BaTh MPU OCBOEHUU 3HAHUMW TMPUEMBI JIOTUUECKOTO MBbIILJIEHUST —
BbI/Ie/ISITh XapaKTepHble MPU3HAKU TIOHATUWA U yCTaHAB/IMBaThb UX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS AJis1 00BsICHEHUS OT/IeNTbHBIX (DaKTOB U
SIBJICHUU,

BLIOMpaTb OCHOBAaHHS U KpUTepUU [ Kjaccu(UKaliyd BelecTB U
XUMUYECKUX peaki[ui;

yCTaHAB/IMBATh TPUUMHHO-C/Ie/ICTBEHHbIE CBSI3W MEXAY U3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IOTMM), BBISB/ATH 3aKOHOMEPHOCTHM W TIPOTHMBOPEUUsi B pacCMaTpHUBaeMbIX
ABJIEHUSTX, (HOPMYTMPOBATh BHIBOZIBI U 3aK/TFOUEHNS;

MIPUMEHSTDH B Tpoliecce TO03HAHUSI, UCI0J/Ib3yeMble B XUMUU CUMBOJINUECKHEe
(3HaKOBbIE) MO/Ie/TH, IPe0Opa30BbIBaTh MO/Ie/TbHbIE MPe/CTaBAeHUs — XUMUUeCKUU
3HaK (CMMBOJI) 3/IeMeHTa, XuMuueckast (popmyisia, ypaBHeHHe XHUMUUECKOW peakiiu
— TIpY pellleHWU yueOHBIX MMO3HaBaTeMbHBIX M MPAKTUUYECKWX 3a/iau, MPUMEHSITh
Ha3BaHHbIe MO/e/IbHbIe Mpe/CTaB/eHus /il BbISIBJIeHUs] XapaKTepHbIX MPU3HAKOB
M3y4yaeMbIX Bell[eCTB U XMMUYEeCKHX peaKI|Ui.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHiCTBHUSA:

B/Ia/IeTb OCHOBAaMH METO/IOB HAy4YHOTO TMO3HaHHWs BEIeCTB U XUMHUECKHUX
peakLuu;

dbopMyMpoBaTh Lie/M U 3a/lauM UCC/IeI0BaHusl, UCTI0b30BaTh MOCTaB/IeHHbIE
W CaMOCTOsITeNIbHO C(hOPMY/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HAHUS ¥ OCHOBBI Jijiss (hOPMUPOBAHUS THIIOTE3bI 110 MPOBEpPKe TMPaBUIbLHOCTH
BBbICKa3bIBaeMbIX CY)K/IEeHHH;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBe/IeHUs
yUeHHYeCKHX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/MI0/IaTh 3a X0/[0M
TpoIjecca, CaMOCTOSITeIbHO TIPOTHO3WMPOBATh €ro pe3y/bTaT, (HOpPMYIMpPOBaTh
0000111eHUs ¥ BBIBOZIbI OTHOCUTE/ILHO IOCTOBEPHOCTH Pe3yJ/IbTaTOB UCC/ie/I0BaHus,
COCTaB/IATh 000CHOBAHHBIN OTUET O MPO/ie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0oBaTeIbCKOM W TPOEKTHOU
JesiTe/IbHOCTU, TIPOSIBJIITE CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
TOUCKY MeTO/IOB pellleHUs] TMpPaKTAYeCKuX 3a/layu, MPUMEeHeHWI0 Ppa3/InyHbIX
MeTO/IOB TT03HaHUSI.

3) pabora c uadopmarue:

OPHMEHTUPOBAThCSI B PA3/IMUHBIX HCTOYHWKAx WHopMaluu (Hay4dHo-
TIOMy/IsIpHasi JiUTepaTypa XWUMHUUeCKOTO COJ/lep>KaHus, CIIpaBOuYHble Mocobus,
pecypcel VIHTepHeTa), aHaIU3MpOBaTh MH(GOPMALIMIO Pa3/IMYHbIX BUJOB U (HOPM
TIpe/iCTaBJ/IeHus], KPUTHUYECKU OlleHUBaTh eé JI0CTOBEPHOCTh u
HETIPOTUBOPEUNBOCTH;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
orbope wHbOpMaMKM, HeoOXoAUMOW [/ BBITOMHEHWS ydeOHBIX 3a7au
orpe/ie/IeHHOr' O TUIIA;

nprobpeTaTh OMBIT HWCIOJIB30BaHUsS HWH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHUMaibHyl0  (OpMy  TpeZCTaB/ieHus
nHbopMaLuu (cxembl, rpadyKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUE);

WCII0/Tb30BaTh HayUHbBIN sI3bIK B KaUeCcTBe CPe/ICTBa IMPU paboTe C XMMHUYeCKOH
vHdopMalMeli: MpUMeHsATb MeXrpeaMeTHble ((du3uyeckue W MaTeMaTHUecKue)
3HaKU U CUMBOJIBI, (POpMy/ibl, abOpeBUATyPbI, HOMEHK/IATYPY;

WCTO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE Cpe/iCTBa
HarJIsiiHOCTH.

OBajieHNie yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le AUajora u/uim
JUCKYCCUM,  BbICKa3biBaTh  ujied, (GOpMy/JMpoBaTb CBOU  TPeAJIOKeHHs
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1auy;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/IbHOW [lesTe/IbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEePCTHHMKAMM MPU BbITIOJIHEHUU
XUMHUUECKOT0 3KCIeprMeHTa, TIPaKTUUeCcKoi paboThl M0 MCC/IeOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pea/n3aliyd yueOHOTo MpoeKTa U (JOpMyIUPOBaTh BHIBOZbI
M0 pe3yJ/ibTaTaM IPOBEEHHbIX WCCAeJ0BAaHUM TyTEM COTJlIaCOBaHUSl MO3ULUN B
xojle 06CcyXKaeHus: 1 00MeHa MHEHUSIMH.

OBJlafieHHe YHUBepPCa/IbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITe/IbHO TIJIAHUPOBAaThb M OCYLLECTBJSATh CBOKO I103HABATE/IbHYIO
JesiTeNIbHOCTb, OMpefe/isis eé 1jelM U 3afaud, KOHTPOJMPOBAaThb U IO Mepe
He0OXOMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJIfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUA Y4eOHbIX M MCC/e[oBaTebCKUX 3afiau, BbIOMpaTh Haubosiee
3¢ dexTUBHbIM CrOCO6 WX pellleHUs C yYETOM TOJNyueHWs] HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX PeaklIvsX;

OCYLLIECTB/ISITh CAMOKOHTPOJIb CBOEH ZIesiITe/IbHOCTA Ha OCHOBE CaMOaHan3a u
CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/ibTaThl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

c(hOpMUPOBAaHHOCTb  TIpe/ICTaB/€HUM O XUMHUUECKOM  COCTaBJIstOlen
eCTeCTBeHHO-HayYHOUM KapTHHBI MHpPa, POJIM XUMHUH B TTO3HAHUM SIBJIEHU TIPUPO/IbI,



B (OpDMHPOBaHUM MBbIIIJIEHUS W KYJbTYPbl JIMUHOCTH, €€ (yHKLMOHATBLHOU
IPaMOTHOCTH, He0OXOIUMOM [I/IsT pellieHUs] MPaKTUYeCKuX 3a/lad v 3KOJ0TrUUeCKU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TPUPO/IHOM Cpe/ie;

B/IaJleHhe  CUCTEMOM  XUMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaeT:
OCHOBOMOJIArarolne TOHATUS (XMMHAUYECKUM SJIeMeHT, aToOM, 3JIeKTPOHHasi
000/10UKa aToMa, MOJieKyJia, BaJleHTHOCTb, 3/IeKTPOOTPHULAaTe/IbHOCTb, XUMHUUeCKasl
CBsI3b, CTPYKTypHasi (hopmysia (pa3BépHyTas M COKpall|éHHasi), MO/b, MOJISpHasi
Macca, MOJISIPHBIN 00bEM, yT/IePOJHbBIN CKeleT, PyHKIMOHa/IbHAS TPYIIa, paJuKal,
V30MepUsi, U30MepPbl, TOMOJIOTUYEeCKUU Psif], TOMOJIOTH, YT/1€BOAOPO/bI, KUCIIOPOA U
a30Tco/iep)Kale COoeJJMHeHHs, MOHOMep, TIOJMMep, CTPYKTYpPHOe 3BEHO,
BBICOKOMOJIEKYJ/IIDHbIE COEIMHEHUsI); TeOpUM U 3aKOHbl (Teopusi CTPOEeHMSsI
opraHvueckux BeujectB A. M. ByTtiepoBa, 3aKOH CcOXpaHeHUs MacChl BellleCTB);
3aKOHOMEDHOCTH, CUMBOJIMYECKUU $S3bIK XWMHWHM; MHDPOBO33DEHUeCKHe 3HaHWS,
Jexanie B OCHOBe TMOHUMaHWA TMNPUUYMHHOCTH M CUCTEMHOCTU XHWMHYEeCKHX
siB/IeHUH, (AKTO/IOTHUeCKHe CBeJleHUs1 O CBOWMCTBax, COCTaBe, IIOJy4YeHUM U
0e30I1aCHOM HCTIO/Ib30BAaHUM BAa)KHEHIIIMX OPraHWYeCKUX BEIIeCTB B OBITY U
TIPaKTUYeCKOM JesiTeJIbHOCTH YeI0BeKa;

c(hOpMUPOBAHHOCTb YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHATUM,
yCTaHaB/IMBaTh MX B3aMMOCBS3b, MCII0/b30BaTh COOTBETCTBYIOIUE MOHSTUS TIPU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpallleHr OpraHuueCKuX COeIMHEHNH;

chOpMUPOBAHHOCThL YMEHUWM HCI0/Ib30BaTh XWUMUUECKYH) CUMBOJIMKY IS
COCTaB/IeHUsSI MOJIEKY/SIDHBIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKPAILEHHOW)
dbopMys1 OpraHMYeCKMX Bel[eCTB W ypaBHEHUM XUMHUUECKUX peakLui,
W3roTaB/IMBaTh MO/JIe/IM MOJIEKYJl OPraHUYeCcKUX BeIecTB /i1 WITIOCTPALUM UX
XMMUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHWM yCTaHaB/AMBaThb MPUHAJJIEXKHOCTb W3yUeHHbIX
OpraHhuYeCcKuX BelleCcTB MO0 MX COCTaBy M CTPOEHUI0 K OIpeJeéHHOMY
KJIaccy/rpynmne coeiuHeHuW (Yr/1eBOAOPOAbI, KHUCIOPOA, U a30TCojepXKalue
COeIMHEHWs, BBICOKOMOJIEKYJIIDHbIE COeJAWHEHHWs), [aBaTb WM Ha3BaHUS TI0
cucteMatnueckoli HoMmeHksaTtype (IUPAC), a Takke NpPUBOAUTL TPUBHAIbHbIE
Ha3BaHUS OT/E/JbHBIX OpPraHMYeCKUX BelecTB (3TWIeH, MPOIWIeH, aljeTH/IeH,
STUJIEHTJIUKOJIb, TJULEPUH, (eHos, (opManbleru/, aleTaabJeruji, MypaBbUHas
KUCJIOTa, YKCYCHAasi KUCJIOTa, OJIeMHOBast KUCJIOTa, CTeapuHOBas KUCJ/IOTa, TJIFOKO3a,
dbpyKTO3a, KpaxmaJl, 1ie/I/1t0/103a, TULHH);

c(hOpMHUPOBAaHHOCTb YMEHMSI OMNpeAe/sTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHUYeCKUX COeIMHeHUsX (O/JMHapHbIe U KPaTHbIE);

chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSTb TIOJIOKEHUsSI TEeOPUU CTPOEHUs
opraHuyeckux BeijectB A. M. ByTtnepoBa /st 00bsICHeHHs 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHeHUsI MacCChl Bell[eCTB;



chOpMUPOBAHHOCThL YMEHUI XapaKTepU30BaTh COCTaB, CTPOeHUe, (hr3uuecKue
M XUMHYEeCKHMe CBOMCTBA THUITMYHBIX TIpe/ICTaBUTe/ield pa3/MUHbIX K/acCoB
OpraHWYyecKux BellecTB (MeTaH, 3TaH, STU/IeH, TIPOIWJIeH, alleTu/eH, OyTaaueH-1,3,
MeTunbyTaguen-1,3, 6eH30/1, MeTaHOJ, ITAHOJI, STUJIEHTJIMKO/Ib, TIULePUH, (eHOJI,
aljeTanb/leru/i, MypaBbUHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a, Kpaxmall, Lie/IIH/103a,
aMUHOYKCYCHasi KUCJIOTa), WIIIOCTPUPOBAaTh T'€HETUUECKYH0 CBSI3b MEXAY HUMH
ypaBHEHUSIMH COOTBETCTBYIOIIMX XWMHUYECKUX peaklyid C UCI0Ib30BaHUEM
CTPYKTYPHBIX (hOpMYT;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJHOIO
ChIpbs (HedThb, TPUPOAHBIN T'a3, YTOJb), CIIOCOOBI X TepepadOTKH M MPaKTHUYeCKOe
TpYMeHeHre TIPOAYKTOB TiepepaboTKy;

chOpMUPOBAaHHOCTh YMEHWM TIPOBOJUTH BBIYMCIAEHUS [0 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/MYeCTBa MCXOAHOTO BeIljeCcTBa WM TPOAYKTa
peaki|u 110 M3BeCTHLIM Macce, 00bEMY, KOJIMUECTBY OJJHOT'O M3 UCXO/IHBIX BEIlleCTB
WY TIPOIYKTOB PeaKINM);

cchOpMHUPOBAaHHOCTh yMEHWM B/afieTb CHUCTEMOH 3HaHWMM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/Ib3yeMbIX B XMMUU MPU W3Y4YeHUU BeIeCTB U
XUMUUECKUX siBIeHUd (HabO/roieHre, U3MepeHre, SKCIIepUMeHT, MO/Ie/TMPOBaHMe),
WCII0/Ib30BaTh CHUCTEMHbIe XUMUUYECKWe 3HaHWS [Jid TIPUHSATHS pelleHud B
KOHKDeTHBbIX JKM3HEHHbIX CUTyal[usiX, CBsI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHUeM;

chopMUPOBAHHOCTh YMeHUM COO/I0AATh TIpaBU/Ia MOb30BaHUS XUMUUeCKOH
MOCYy/IoM U JlabopaTOpHbIM 00OpyZIOBaHMEM, a TakKXXe IpaBWia oOpalreHus C
BellleCTBaMH B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHHIO J1ab0paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTb YMEHWM T[UIAaHWPOBaTb M BBIMOJHATE XUMUYECKUAN
5KCTMepyUMeHT (TpeBpallieHusi OpraHuueCcKrX BellleCTB MIPU HarpeBaHWH, MoyYeHue
5TWJIEHA U U3yueHure ero CBOMCTB, KaueCTBeHHbIe peaKLiMi OpraHUueCKHX BeleCTB,
JeHaTypaiyst 6esKoB MPY HarpeBaHWH, 1IBeTHbIE peaKiiy 0e/IKOB) B COOTBETCTBUH
C TIpaBWIaMH TexXHWKW 0e30macHOCTH Tipu oOpallleHuu C BellleCTBaMu U
nabopaTopHbIM  00Opy/ZOBaHWEM, TIPeZCTABASTh  pe3y/abTaThl XUMHUUECKOTO
SKCreprMeHTa B (opMe 3aluCu ypaBHEHHM COOTBETCTBYIOLIMX peakLuid U
dbopMyIMpoBaTh BLIBOJbI HA OCHOBE 3TUX Pe3yJ/bTaToB;

chOpMUPOBAHHOCTb yMEHUM KDUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
MH(pOpMaLMIO, TOJy4yaeMyl U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vH(popmaLuu, VIHTepHeT U Apyrux);

chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOfaTh  TpaBua  IKOJIOTHYECKH
1je/ieco00pa3HoOro TIOBefleHHsI B OBITY W TPY/JOBOW [eSTebHOCTA B LIeJsX
COXPaHeHHUsl CBOEro 37I0POBbsi U OKpY’Kalolllell MpPUPOJHON Cpejibl, O0CO3HABaTh



OMAaCHOCTb BO3JEWCTBUS HA >KMBbIE OPraHU3Mbl OMpe/e/IEHHbIX OpPraHUYeCKuX
BeII[eCTB, TMOHMMasi CMbICT TIoKa3artesis I1/1K, MosicHATH Ha mpuUMepax CIIoCcoObI
yMeHbIIIEHUs] W TpefOoTBpallleHUs1 WX BPEeAHOr0 BO3/IEUCTBUS HAa OpraHu3M
yesI0BeKa;

AJisT 00yJarouxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMM 37I0POBbSI: YMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeTO/aX II03HAHWS BeleCTB U
XUMUUECKUX SIBJIEHUM;

JJIsT  CJIeTIBIX U CJIADOBUJAIIMX OO0yUarouXCs: YMeHHe HCII0/Ib30BaTh
pesibe(yHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaitisa /s 3aricy XUMUUeCKUX

dbopmy.
11 KITACC

[TpemMeTHBIE pe3y/ibTaThl OCBOeHUs Kypca «OOImasgs ¥ HeopraHuueckas
XUMUHsA» OTPAXKAKOT!

chOpMUPOBAHHOCTL ~ MpEeACTaBJIeHUM: O XUMHUYECKOM COCTaBJIsItOLLEen
eCcTeCTBeHHO-HayUHOM KapTHUHbI MUPa, POJIA XUMHWH B [IO3HAHWU SIBJIEHUM TTPHUPO/IbI,
B (OPMHUDOBaHMU MBIIUIEHUS] U KYJbTYpbl JIMUHOCTH, €€ (DYHKI[MOHATbHON
IPaMOTHOCTH, HeOOXOJUMOM /IS pellieHUs] MPaKTUYeCKUX 3a/lad M 3KOJIOTHUeCKH
000CHOBAaHHOTO OTHOIIIEHUST K CBOEMY 3/]J0POBBIO U TIPUPOJHOM Cpe/ie;

B/IaJleHhe  CUCTeMOM  XUMHUYeCKMX  3HaHMM, KOTOpas  BKJ/IHOYaerT:
OCHOBOMOJIAraroiiue MOHATUS (XMMUUEeCKHUW 3/IeMeHT, aToM, u30Tom, S-, p-, d-
3/IEKTPOHHbIE OpOWTaMM aTOMOB, HWOH, MOJIEKY/a, MOJb, MOJSPHBIM 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATEIbHOCTD, CTENeHb OKUCJIEHUs, XUMUYeCcKasi CBSI3b
(KoBasileHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJOPO/Hasi), KpUCTas/yinueckasl peléTka,
TUTMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIeKTPOJIUTHI,
3/IeKTPOJIMTUYECKass [AUCCOLMALUS, OKUC/IUTEeNb, BOCCTAHOBUTENb, CKOPOCTh
XMMUYECKOU peakld, XUMHUUeCKOe paBHOBECHE); TeOPUHM U 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKOM JuCColMaliuM, Tepuoaudeckuii 3akoH 1. V. MeHjesneeBa,
3aKOH COXPaHEeHHUsI MacChl BeIeCTB, 3aKOH COXPaHEHUs Y MpeBpallleHus] SHepruu
MpU XUMUYECKUX peaklusix), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH $I3bIK XUMUH,
MHPOBO33DEHUYECKUE 3HaHWs, JieXXalllie B OCHOBe MOHWUMAaHWS TMPUYMHHOCTA M
CUCTeMHOCTU XHMMUUECKHX SIBJIEHUM, (PAaKTOIOrhUeckrue CBeJleHUs] O CBOWCTBAX,
cocTaBe, TI0/TydeHUH U 6e30MacHOM MCIIOh30BaHUM BaXKHEUIIINX HEOPTaHUUeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU ZiesTe/IbHOCTU Ue/IOBeKa;

chOpMUPOBAHHOCTh YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHSATUM,
yCTaHaB/IMBaTh MX B3aMMOCBSI3b, HCII0/Ib30BaTh COOTBETCTBYHOIIME TOHSITHS TpHU
OMNMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX MpeBpallleHul;

chOpMUPOBAHHOCTh YMEHUWM HCIO/Ib30BaTh XWUMUUECKYH) CUMBOJIMKY IS
coctaBieHuss GOpPMy/a  Bel[eCTB U  yYpaBHEHUM XWMUUECKUX  Ppeaklui,



cuctematnueckyro HoMeHKIaTypy (IUPAC) v TpuBHaibHble Ha3BaHUs OTHe/IbHBIX
HeOpraHWueCKUx BeljecTB (yrapHbIM Tra3, YIJIEKMC/IbIM Ta3, aMMUAK, raliéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CO/ia, MUPUT U [IPYTUE);

c(hOpMHUPOBaHHOCTb YMEHUH OMpe/e/IsiTb BaJIEHTHOCTb U CTEeHb OKUCIEHUS
XUMUUECKUX 3J7IEMEHTOB B COEJWUHEHHUSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs13U (KOBas/ieHTHasi, MOHHasi, MeTa/lyInyecKkasl, BOJJOPO/JHasi) B COeAUHEHUSX, TUI
KPHCTa/UIMUeCKOM DeLIETKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIeKYJ/IsipHas,
VIOHHas!, MeTa/l/InvecKas), XxapakTep CpeZibl B BOJAHBIX paCTBOPaxX HEOPraHWYeCKUx
CcoeIMHeHMH;

chOpMUPOBaHHOCTh YMEeHUU yCTaHaB/IUBAaThb TIPUHA/IEXKHOCTh
HeOpraHuvyeCcKWx BeLeCTB [0 HMX COCTaBy K ONpefe/IéHHOMY KJacCy/rpymre
CoeJMHeHWH (TPOCThIe BellleCTBa — MeTa//Ibl U HeMeTasllbl, OKCH/bl, OCHOBaHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COTN);

c(hOpMUPOBAHHOCTb YMEHUW PACKPbIBaTh CMBIC/ M€PUOJAYECKOro 3akoHa /1.
V. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLYI0, OOBSICHUTETbHYHO
Y TIPOTHOCTUYECKYHO (DYHKIUU;

chOpMUPOBAHHOCThL YMEHWM XapaKTepu30BaTb 3/€KTPOHHOE CTPOeHue
aTOMOB XUMHUECKHUX 3jieMeHTOB 1-4 mieprogoB Ileproguueckor CUCTEMBI
XUMUUeckux 3yemeHTOB [I. V. MeHgeneeBa, WCMHOJb3ys MOHATUSA «S-, p-, d-
3/IEKTPOHHBIE OpPOUTA/IN», «3HEPTeTHUeCKHe YPOBHW», 00BSICHATH 3aKOHOMEPHOCTH
V3MEHeHUs] CBOMCTB XMMHUUECKHX 3JIEMEHTOB U HUX COeJUHEHUH M0 Tepuojam M
rpynnam [lepuoarueckou cuCTeMbl XUuMUUeCKUX 3/1emeHTOB /. V1. MeHieneeBa;

chOpMUPOBAaHHOCTh ~ YMEHHM  XapaKTepu3oBaTb  (OIMHWChIBATh)  0OIIMe
XMMUYECKWe CBOWMCTBA HEOpPraHWYeCKUX BelleCTB  pa3/IMYHbIX  KJIacCOB,
MOATBEPXKAATh CYL[eCTBOBAHME TeHEeTUUeCKOM CBSI3U MEXX]y HeOpraHu4eCKUMH
BellleCTBaMH C ITOMOLbI0 YPaBHEHUM COOTBETCTBYHOLMX XUMUYECKUX PeaKLUM;

c(hOpMHUPOBAaHHOCTb YMeHMsI K/IaCCU(MUIIMPOBATh XUMHUYECKUe peaklUU I0
pa3/MUHbIM NpHU3HaKaM (YUC/Iy U COCTaBy pearvpyrolux BeLecTB, TeIJIOBOMY
3¢ deKTy peakijuy, U3MEHEHHUIO CTelleHel OKWCIeHWs 3JIeMeHTOB, 00paTUMOCTH
peaklyy, y4yacTHIO0 KaTaau3aTopa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTaB/SITh YPaBHEHHUs peaki[uid pa3/UyHbIX
THUIIOB, TIO/THBIE W COKpAIIEHHbIe YpaBHeHUs peaKiiii HOHHOr0 0OMeHa, YUHUThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeakLUU UAYT 40 KOHLIA;

chOpMUPOBAHHOCTb yMEHUM TIPOBOJUTH peakLWW, [OATBep>KJarollye
KaueCTBEHHbIM COCTaB pAa3/MUHbIX HEOPraHWYeCKUX BelleCcTB, paclio3HaBaTh
OTMBITHBIM ITYyTéM MOHBI, TIPUCYTCTBYIOLIME B BOJHBIX PaCTBOPax HEOPraHWYeCKHUX
BelLIeCTB;



chOpMUPOBAHHOCTL ~YMEHUM  pacKpbIBaThb CYIL[HOCTb  OKUC/IATETbHO-
BOCCTAHOBUTE/IbHBIX peaKlii MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUECKOM
peakiMy OT pa3/IMuHbIX (PAKTOPOB; XapaKTep CMellleHUs] XMMUUeCKOr0 paBHOBECHSI
B 3aBMCHMMOCTH OT BHeIlIHero Bo3zeucTBus (rpuHLun Jle [llaTtesnbe);

c(OpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaTb XHWMHUUECKHe TIPOLIeCChI,
JieKallie B OCHOBE TPOMBILIJIEHHOTO MOJIyYeHUsl CePHOM KWUCJIOThI, aMMHAaKa, a
Takke CHOPMHUPOBAHHOCTb MpeACTaB/ieHHi 00 OOIMX HayUHBIX TPUHLIATIAX U
9K0JIOTHYECKUX MpobieMax XMMHUUYeCKOT0 IMPOU3BO/ICTBa;

c(OPMUPOBaHHOCTb yYMEHWM TMPOBOJUTH BBIYUC/IEHHS C WCIO/Ib30BaHUEM
TIOHSITUST «MaCCOBasi 10Jisl BeLl[eCTBa B PACTBOPe», 00bEMHBIX OTHOLLIEHUIA ra30B TpU
XUMHUECKUX PpeaKlUsX, MacChl Bell[eCTBa WIM 00bEMA Ta30B 0 HM3BECTHOMY
KOIMUeCTBY BeIleCTBa, Macce WU O0OBEMY OJHOTO W3 yUaCTBYIOIIUX B Peakiuu
BeLL[eCTB, TeryioBoro 3¢¢ekra peaklMd Ha OCHOBE 3aKOHOB COXPAaHEHWsS! MacCChl
BeLL[eCTB, NIPeBpalLleHrs U COXPaHeHHWsl SHePruy;

cchopMHUPOBAaHHOCTh YMeHU COO/MIOAATh TIpaBUIa MOb30BAaHUS XUMHUUECKOH
MOCY/IOM W JlabopaTOpHbIM O0OpPYZIOBaHWEM, a TakKXKe IpaBWia oOpalreHus C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abOpaTOPHBIX
XUMUUECKUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUJIaHUPOBaTh U BBIMOJHATD XUMUUYECKUN
SKCIepUMeHT (pas/io’keHue TMepoKCHUAa BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa,
orpejiesieHHe Cpefbl pPacTBOPOB BEIeCTB C TOMOLIbI0  YHUBEPCAIbHOIO
VH/IMKaTopa, BIWSHUE Pa3/IMYHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU peakLuu,
peakiuy HMOHHOrO oOMeHa, KaueCTBeHHble PeakIMM Ha CyabdaT-, KapboHaT- U
XJIOpU/-aHWOHBI, HA KaTMOH aMMOHWS, pellleHre 5KCIepUMEeHTabHbIX 3a/au I10
TeMaM «MeTainbl» U «HemeTannbl») B COOTBETCTBUU C TpaBW/IaMU TeXHUKHU
6e3omacHOCTU TIpY OOpallleHuH C BelljeCcTBaMy U 1abopaTOpHbIM 000pyI0BaHKEM,
Mpe/ICTaB/IATh pe3y/bTaTbl XWMHUUYECKOTO SKcrepuMeHTa B (Gopme 3anucu
yPaBHEHUM COOTBETCTBYIOIIMX pPeakLvii ¥ (POpMy/IMpPOBaTh BbIBO/bI HA OCHOBE 3TUX
pe3yJbTaToB;

Cc(OPMUPOBAHHOCTb yMEHUM KPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
vHdoOpMalMio, TIoJlydyaeMyH) U3 pa3HbIX MCTOYHUKOB (CpeACcTBa MaCCOBOU
KOMMYHUKaLuu, IHTepHeT U IpyTUXx);

chOpMUpPOBAaHHOCTL ~ YMEHMM  COO/o/laTh  TIpaBW/a  3KOJIOTUUECKU
1jesiecoobpa3HOro ToBefieHUsi B ObITY W TPYJOBOM JeATebHOCTU B LEJIAX
COXpaHeHUsI CBOEro 3/I0POBbSI U OKDPY’Karolller TPUPOJHOM Cpebl, OCO3HABaThb
OMaCHOCTb BO3/I€MCTBUS Ha >KUBbIE OPraHU3MBbI OIpe/e/IéHHbIX BelleCTB, TTIOHUMas



cMmbIc/T Tokasaresisi TI[IK, MOSCHATE Ha IIpUMEpPax CIIOCOObI YMEHbBIIEHUS H
TpeJiOTBPAILeHUs UX BPeJHOI0 BO3JEMCTBUS HA OPraHM3M YesI0BeKa;

J71s1 00y4YaroIuXxcss ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYMHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U C/IabOBUIAIMX 0O0yuaroluxcs: yYMeHHe HCII0J/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 0Oo3HaueHMi JI. Bpaiisia /s 3amucy XMMHUUYeCKHUX

dbopmyi.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inuecTBo yacos JJIEKTPOHHBIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (uppoBbIe)
Ne n/nn Konrponbnsie | IIpakTHueckue
NpOrpamMMsl Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHNYeCKOU XUMHUH
[TpesmeT opraHnuyeckou xumun. Teopust
1.1 CTPOEHMs] OPraHu4yeCcKuX CoeJUHeHUM A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3zpen 2. YriieBoaopo/bl
2.1 [IpepnenbHbIe yrieBOAOPOAbI — aKaHbL 2
99 HenpegenbHble yrieBoA0pobl: alKeHbl, 6 1
’ a/Ka/IneHbl, a/IKUHbI
2.3 ApomMatuueckue yrieBoJopO/bl 2
94 [TprpozHbIe UCTOUHVKHU YT/I€BOOPOZOB U 3 1
' ux nepepaboTka
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikamjyue opraniueckuie CoeJUHeHUs
3.1 Crinptsl. deHon 3
3.9 Anbnernapl. KapOoHOBbBIE KMC/IOTBI. 7 1
' CrioxHble 3GUpbI
3.3 YTrneBojbl 3 2




Wtoro no pa3peny

13

Pa3pgen 4. A3oTcojepikainye OpraHudecKue coefuHeHUs!

4.1 AMuHbL. AMUHOKUC/IOTEL. Benku 3
Wtoro no pa3geny 3
Pa3pen 5. BbicOKOMOJ/IeKy/IApHBIE COeAMHeHU

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no paspeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (uudpoBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMoB. [Tepuorueckuii 3aKOH
1.1 v [leprogrueckasi cucTeMa XMMHAYECKUX 3
snemeHTOB []. 1. MeHpeneeBa
12 Crpoenue BemjecTBa. MHoroobpasue 4
' BEIL[eCTB
1.3 XuMHUYeCcKre peakluu 6 1 1
Wroro no pa3peny 13
Pa3pgen 2. Heoprannueckasi XuMmusi
2.1 Mertanbl 1
2.2 Hewmetanbl 1 1
53 CBs13b HeOPraHUUeCKUX U OPraHUYeCKUX 5
' BEIL[eCTB
Wroro nio pasgeny 17
Pa3pgen 3. Xumus u )XU3Hb
3.1 XuUMUS Y )KU3Hb 4
Wtoro no paszemny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
No ara u(pposbie
n/n Tema ypoka Bcero Kourposeubie | Ipakrudecku ﬂ3yqeﬂuﬂ ﬁﬁizoBaTeanme
padoThI e padoThI pecypent
1 [IpesgMeT opraHMYeCcKON XUMUH, eé 1
BO3HMKHOBEHME, pa3BUTHe U 3HAUEeHHe
Teopust CTpOeHNsI OpraHu4eCcKUX
2 coeguHenu A. M. Bytneposa, eé 1
OCHOBHBbI€ T0JIO’KEeHHS
[TpencraBnenyve o KnaccupuKaluu
3 opraHnveckux BelectB. HomeHknaTypa 1
(cucremaTnyeckasi) 1 TpUBHUAJIbHbIE
Ha3BaHUsl OPraHUYeCKHX BellleCcTB
4 AJIKaHBI: COCTaB U CTpPOeHue, 1
TOMOJIOTUYECKUU PsiJ,
c MeTaH ¥ 3TaH — MpoCTelIe 1
TIpe/ICTaBUTE/N aJIKaHOB
6 AJKeHBbI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTW/IeH Y IPONWIeH — MPOCTeule 1
TIpe/iCTaBUTE/IN alKeHOB
8 [MpakTrueckas pabota Ne 1. «Ilomyuenuve 1 1
3TW/IeHAa U U3yUYeHUe ero CBOMCTB»
Ankapvensl. byraguen-1,3 u
9 MeTunOyTaguen-1,3. [TomyueHue 1

CUHTETUUEeCKOr0 KayuyKa U Pe3UHBI




AJIKMHBI: COCTaB ¥ 0COOEHHOCTH
CTpO€Hu4, rOMOJIOTHYeCKH pAA.

10 AnleTusieH — TMPOCTeMNIINM
TIpe/|CTaBUTe/b a/TKUHOB

1 BbIunicsieHus 110 ypaBHEHUIO XUMUUECKOU
peakiuu

1 Apenbl: 6eH3071 ¥ TONTyos1. TOKCUYHOCTh
apeHoB

13 ['eHeTHyeckasi CBsI3b yT/IEBO/IOPO/IOB,
TIPUHA/J|/IeKaIUX K Pa3/IMuHbIM K/laccam
[Tpupo/HbIe UCTOUHKKHU YTJIEBOJOPOAOB:

14 TIPUPO/IHBIN ra3 ¥ MOMyTHbIE HePTSIHbIE
rasbl, He()Th U TIPO/IYKTHI €€ repepaboTKu
[Tpupo/iHbIe UCTOUHKKHU YTJIEBOIOPO/OB:

15 TIPUPOJHBIN ra3 U MonyTHbIe HePTSIHbIE
rasbl, He()Th U TIPOIYKTHI €€ repepaboTKu

16 KontponbHast pabora 1o paszgeny
«YTn1eBo0opobI»

17 [TpenenbHbIe OJHOATOMHbBIE CITAPTHI:
MeTaHOJI U 3TaHoJ1. BogoposHas cBs3b

18 MHoroatomMHbie CIIUPTHI: STUIEHTIMKOJIb
Y TIULIePUH
@eHOo/: CTpOeHHEe MOJIEKY/JIbI,

19 (dur3nueckre U XMMHUYeCKre CBOMCTBA,
NpUMeHeHHe

20 Anbperuppl: hopManbaerus u
aneTanbaeruj. AleToH

21 O/THOOCHOBHbIE TIpe/e/ibHbIe KApOOHOBbIE




KHCJ/IOTBI: MyPaBbHMHAA U YKCYCHasd

22

[MTpakTrueckast pabota Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KUCJIOThI»

23

CTeapI/IHOBaH H 0JIeMHOBAaA KMUCJ/IOTHI, KaK
IpeiCTaBUTe/IM BBICIINX Kap6OHOBLIX
KHUC/I0T

24

Mpi/1a KaK COJTH BBICIIMX KapOOHOBBIX
KMCJ/IOT, KX MOHOIIIee [IeMCTBUe

25

CnoxxHble 3¢UpbI KaK MPOX3BOJHbIE
KapOOHOBBIX KUCJIOT. ['UIPOSM3 CJIOMKHBIX

3¢1poB

26

JKupbl: ruziponus, npuMeHeHuUe,
Buosioruueckast poJib XKUPOB

27

YrneBogpl: cocTas, KiaccubUKalys.
BakHelive rpesicTaBUTeNN: [JIFOKO34,
¢$pykTO3a, caxapo3a

28

KanMaJI M 11eJJTF0J/1I03a KaK IIpUPOAHbIe
TMOJINMEPBI

29

KontposnpHast paboTa o pasgeny
«Kucnopozcozepskaiiye opraHuueckue
coenvHeHus»/ Becepoccuiickas
npoBepouHasi paboTa

30

OO011jas1 XapaKTepPUCTHKA
a30TCOZieprKaliX OpraHu4YeCcKrx
coenvHeHu / Becepoccuiickast
NpoBepouHasi paboTa

31

AMUHEBI: MEeTU/aMUH U aHWUJIMH

32

AMMHOKHUCIOTBI KaK aM(oTepHbie




OpraHrnyeckue coeJHeHHsd, UX

Bbenku kak npupogHbIie
BBICOKOMOJIEKYJISIPHbIE COeJUHEeHHsI

OHMoJIorMUeCcKoe 3HaueHue, HEHTI/IABI.

OcCHOBHBI€ TIOHSATUSI XUMUH

33 BbICOKOMOJIEKY/ISIPHBIX COe/IMHEeHUIN 1
OcCHOBHbIE MeTOZIbI CUHTE3a
34 BBICOKOMOJIEKY/ISIPHBIX COe/JMHEeHUM. 1
[TnacTmaccel, Kay4yKu, BOJIOKHa
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosinyecTBo uacoB

Bcero

KonTpo/sibHBIE
padoThI

ITpakTHyecku
e padoThI

Hara
U3yYeHHs

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBare/IbHbIE

pecypchbl

XVMUYeCKUi 3/1eMeHT. ATOM.
OneKTpOHHAasi KOH(UrypaLys aTOMOB

[Tepuoanueckuii 3akoH U [lepuoanueckas
CUCTeMa XMMHUUeCKUX 37emeHToB 1. U.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopyrel CTPOeHUsI aTOMOB

3aKOHOMEpPHOCTU W3MeHeHUsl CBONCTB
XUMHYECKUX 3JIEMEHTOB U UX COeIMHeHUN
T0 rpynnam U nepyuozam. 3HaueHue
MepUOIAYeCKOr0 3aKOHA U CUCTEMBI
XMMHUUeCKux 31eMeHTOB .M. MeHjeneeBa
B Pa3BUTUM HaYKU

Crtpoenue BelrjecTBa. XuMuueckas CBs3b,
eé BU/IbI; MEXaHW3MbI 00pa30BaHUs
KOBaJIeHTHOM CBsi3U. BojopoaHas cBs3b

BaneHTHOCTb. D/1eKTPOOTPULIATETLHOCT.
Crenens okuc/ieHus1. Bemjecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOEeHUs

[ToHsITHE O JUCTIEPCHBIX CUCTEMaX.
VicTvHHBIE ¥ KOJJIOU/THBIE PaCTBOPBI.
MaccoBasi [10/1s1 Bell|eCTBa B PaCTBOpe




Knaccudukaiysi 1 HoMeHK/IaTypa
HeopraHMueCcKuX COeJMHeHU.
['eHeTHUeCKasi CBSI3b HEOPTaHUYeCKUX
BeIlleCTB, pa3/IMYHbIX KJIaCCOB

Krnaccudukaiys XuMruueCcKUx peakiyii B
HEOPraHUUYeCKOM U OpraHuuecKol XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
CcoXpaHeHUs1 U MpeBpallleHus] SHePTruH Mpu
XUMUAYECKUX peaKLUsiX

CkopocTb peakiiyi. OOpaTUMbIe peaKIHH.
XUMHYEeCKOe paBHOBeCHe

10

[MpakTrueckast pabota Ne 1. «BrusiHue
pa3/IMUHBIX (AaKTOPOB Ha CKOPOCTh
XUMHUUYECKON peakLun»

11

OIeKTPOIUTAYECKAs UCCOLAALIUS.
[TonsiTue o BogopogHoM nokasaresie (pH)
pactBopa. Peakijuu MOHHOTO 0OMeHa.
I'maponus opraHuuecKux U
HeOpraHUyeCcKHXx BellleCTB

12

OKHCUTETEHO-BOCCTaHOBUTETbHBIE
peakiyu. [Tonsarue 06 aneKkTponrse
pacriaBoB ¥ PaCTBOPOB COJIeH

13

KonTtponbHast pabota o paszgeny
«TeopeTrueckre OCHOBBI XUMUM»

14

MeTtasibl, UX MOJIOXKEHVE B
[Teproanueckoi cucTeMe XUMUUECKHUX
aneMmenToB . I. MeHzieneeBa u
0Cc00eHHOCTH cTpoeHHst aToMoB. O01IHe




(u3ryeckre CBOMCTBA MeTa/lJIOB

15

CrniaBbl MeTaNI0B. DJIEKTPOXUMUYECKUN
PSiZi, HarpsDKeHUH MeTaslioB

16

XUMHUUECKHe CBOHCTBA BAXKHEMIIIHX
MeTa/uIOB (HaTpuM, Kaauu, KaabLuH,
MarHuh, aJiflOMUHUN) U UX COeUHEHUM

17

XuMuryeckue CBOMCTBa XpoMa, MeIu U X
CcoeIMHEeHUM

18

XuMHUecKre CBOMCTBA I[UHKA, »Keje3a U UX
CcoeIMHEeHUM

19

[Mpaktryeckast pabora Ne 2. "Pernienve
9KCIIepUMEeHTa/IbHBIX 3a/ia4 10 Teme
«Metannbn»"

20

HemeTannel, MX M0OJIOYKeHHE B
[Teproanueckol cucTeMe XUMHUYeCKUX
aneMmeHToB 1. 1. MeHzieneeBa u
0COOEHHOCTH CTPOEHHsI aTOMOB

21

du3nueckre CBOKWCTBa HEMETAJIIOB.
AnnoTporusi HemeTalIo0B (Ha IpUMepe
KHCJIOPOAa, cepsl, hochopa U yriaeposa)

22

XuMuyeckue CBOMCTBA rajioreHOB, Cepbl U
VX COeJVHeHUH

23

XyMHUUecKre CBOMCTBa a30Ta, ¢pocdopa 1
HX COeJJMHEeHUM

24

XuMHUecKre CBOMCTBA YIiepo/ia, KpeMHUS
1 UX COeJMHEeHMI

25

[IpyMeHeHre BayKHEUILIMX HEMETa/lJIOB U UX
coeZIMHEeHUM




26

O06o06111eHre ¥ cUCTeMaTH3alysl 3HaHUH 110
Teme «HemeTtasnnel». BelunciaeHus 1o
ypaBHEHUsIM XUMHUUYECKUX peaklui 1
TEePMOXUMUYECKHEe PACUYETHI

27

[MTpakTrueckast pabota Ne 3. «PereHue
9KCIIepUMEeHTA/IbHBIX 3a/ia4 I10 TeMe
"Hemetasier"»

28

KoHntposibHast paboTa 1o TeMam
«Metannbi» U «HemeTanibi»

29

HeopraHnuueckue 1 opraHu4ecKue
KUC/I0TEL. Heoprannueckue u
OpraHn4ecKrie OCHOBAHUS

30

AmoTepHble HeopraHuJeckye 1
opraHuueckue coefiiHeHus1. ['eHeTHUecKas
CBSI3b HEOPraHWYeCKUX U OpraHnyecKux
BellleCTB

31

Posib xumun B obecrieueHUH
9KOJIOTHUYEeCKOH, IHepreTHUeCKon 1
TIUIL[eBOM 0e30MacHOCTH, Pa3BUTHH
MeIUL[UHBI

32

[TpeacraBieHust 06 00LHUX HAyUHbIX
TIPUHLUIAX MPOMBILIIEHHOTO TIOSTyYeHH st
Ba)KHEUILIMX BeIeCTB

33

YenoBek B MHpe BeleCTB U MdTepHajioB

34

XVMUS U 3[,0pOBBE YesloBeKa

OBLIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

34







IIPOBEPSAEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 K/TACC

Kop
npoBepsieMoro
pe3yJ/bTara

ITpoBepsiemMble NpefMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMBbI CPe/JHEero 00I1ero 00pa3oBaHusA

1

TeopeTrueckre OCHOBBI OPraHUYeCKON XUMUU

1.1

CdopMHUpOBaHHOCTH TIPe/ICTaBIeHUN 0 XMUMUUECKOW COCTaBJISIOLIeN
€CTeCTBeHHOHayYHOW KapTUHbI MHpPA, POJIM XWMHUU B TIO3HAHUU
SIBJIEHUIA TIPUPOJbl, B (DOPMUDOBAHUM MBIILIJIEHHSI U KYJIbTYPbI
JMYHOCTH, €8 (YHKIHMOHA/TLHOM TPaMOTHOCTH, HeOOXOAUMOU [/t
pellieHns TIPaKTHUeCKUX 3aZlau M JKOJIOTUYeCKU 00OCHOBAHHOTO

OTHOILIEHHA K CBOEMY 310POBBIO U HpHpO,E[HOfI cpege

1.2

Bnajenvie cucremMod XUMMUECKMX 3HAHWM, KOTOpas BKJ/IOYaeT:
OCHOBOMO/Iararolye TIOHSATHS (Monekya, BaJIEHTHOCTb,
3/1IeKTPOOTPULIATE/ILHOCTh, CTelleHb OKUC/IeHWs], XUMHUecKasl CBsi3b,
MOJTb, MOJISIPDHAs Macca, MOJISIpHBbIA O0BEM, YTIepoJHbIN CKeseT,
(GyHKL[MOHa/bHAsi ~ TpyMna, pajyKaa, MW30MepHsi, HW30MephI,
rOMOJIOTUUECKUI psifi, TOMOJIOTH, YTJIeBOAOPOAbI, KHWCIOPOA- U
a30Tco/iepsKalliie coefvHeHUs], OMOMOrMYecky aKTHUBHBIE BelllecTBa
(yrneBozel, XUpbI, OeKu), MOHOMEp, TIOJIUMepP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/ISIDHbIE COe/IMHeHUs1); TeOpMHM U 3aKOHbI (Teopusi
XUMHWYeCKOT0 CTpOeHMsi opraHuyeckux BeiecTB A.M. Bytiepoga),
3aKOHOMEpPHOCTU, CHMBOJIMUECKUN SI3bIK XWMHUH, (DaKTOJIOrHUUecKue
CBeJIeHUsI O CBOMCTBax, COCTaBe, TIOMyYyeHHH U 0Oe30macHOM
WCTIOMb30BaHUM Ba)KHEHIIMX HeOpraHWueckuX W OpraHUuyecKux

BelecCTB B 6bITy n HpaKTHHECKOﬁ AedaTe/IbHOCTH Ue/iIOoBeKa

1.3

C(l)OpMI/IpOBaHHOCTb YMEHI/Iﬁ BBIABJ/IATE XdPAKTEPDHbIE TIPHU3HAKH
HOHHTHﬁ, YCTaHaBJ/IMBATb HnXx B3alUMOCB3b, HCI10/1b30BAaTh
COOTBETCTBYIOLIME TIOHATHUA IIPU OINMMCAHMKW COCTaBd, CTPOEHHA U

rpeBpallieHni OpraHuuecKux CoeJuHeHuN

1.4

Cc()OPMHPOBAHHOCTb YMEHUM HCIO0/Ib30BaTh XUMUYECKYH CUMBOJIUKY
JU/1s1 COCTaB/IeHHsI MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BépHYTOM,
COKpalléHHot) (opMyn oOpraHUuUeCKUx BeleCTB W ypaBHEHWM
XVUMHAYeCKMX  peakLd,  W3roTaBlMBaTbh  MOJe/NW  MOJIEeKYJI
OpraHUYecKHX BeIleCcTB [/ WIIIOCTpalMd UX XWUMUYEeCKOro Hu

MIPOCTPAHCTBEHHOT'O CTPOEHUSI




1.5

ChopMUpOBaHHOCTL yMEHWW yCTaHAB/IMBAThb IPUHA//IEKHOCTD
M3y4YeHHbIX OpraHUYeCKUX BeIllecTB M0 UX COCTaBy U CTPOEHHUIO K
onpeJenéHHOMY Kiaccy (Tpynme) coeiuHeHUM (YTreBOAOPO/IbI,
KHUCJIOPOZ, U a30TCoZep)Kallje COeJMHeHUs, BbICOKOMOJIEKY/ISIPHbIE
COe[JMHeHUs1), JaBaTb MM Ha3BaHUA [0 CUCTeMaTU4YeCKOu

HomeHk/atype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMeHUSI OTIpe/ie/ISiTh BU/Ibl XUMUUYECKOU CBSI3U B

OpraHUuYeCcKHX COeJMHEeHUsX (OAUHApHbIe U KpaTHbIE)

1.6

ChopMUpPOBaHHOCTb yMEHUS] TIPUMEHSTh: TOJI0XKEHUS] TeOpUH
CTpOeHHUs1 OpraHuueckux BemectB A.M. BytiepoBa /s 00bsicHeHUS
3aBUCMMOCTHM CBOMCTB BellleCTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHeHUs1 MacChl BeleCTB

Yrnesomoponel.  Kuciopogcomepskaique W a30TCOjeprKallue

OpraHnydyeckure Coe JMHEHU . BBICOKOMO]'IEKYJIHI)HBIE CcoeIMHEHMA

2.1

CchopMUpOBaHHOCTb yMeHUM TIPUBOJWUTH TPHBUA/bHble Ha3BaHUs
OT/le/IbHBIX OPraHMYeCKUX BellecTB (3TW/IeH, NPOMNWIeH, aljeTU/IeH,
STUJIEHIJIMKOJIb, T/IMLEepUH, (eHos, dopMmanbAerus, aleTaabAerus,
MypaBbMHasi KHC/IOTA, YKCyCHasi KHUCJ/IOTa, OJIEMHOBasi KUCJIOTA,
CTeapyHOBasi KMCJIOTa, IJIIOKO3a, (PYKTO3a, KpaxmaJs, Lie/ir/03a,

TJIULVH)

2.2

CdopMHUpOBaHHOCTh YMEHUM XapaKTepu30BaTb COCTaB, CTPOeHMUe,
¢bu3nueckre M XUMHUYECKHe CBOWCTBA TUITMYHBLIX Tpe/iCTaBUTes el
Pa3/IMUHBIX K/I1aCCOB OpPraHMYeCcKUX BelllecTB (MeTaH, 3TaH, STUJIEH,
NIpONMJIeH, alleTwieH, OyragaueH-1,3, MetunOytaaueH-1,3, GeH3ou,
MeTaHOJI, 3TaHOJ, STUIEHT/IMKO/Ib, TJIULePUH, (eHOJ, alleTaaberu,
MypaBbHMHasi M YKCyCHasi KMCJIOThI, TJIFOKO3a, KpaxmaJl, Lie/Ir0/i03a,

aMHHOYKCYCHasi KUCJIOTa)

2.3

ChopMUpPOBaHHOCTb YMEHHsI WTIOCTPUPOBATh FeHETUUECKYHO CBSI3b
MeXJy TUNWUYHBIMA TpeJCTaBUTeNSIMA  pa3/IMuHbIX  K/1aCCOB
OpraHUYeCKHWX  BellleCTB  ypaBHEHUSIMHU COOTBETCTBYIOLLIUX

XUMHAYeCKUX peaki|i C UCI0/Ib30BaHUeM CTPYKTYPHBIX (GOpPMYT

24

ChopMUpOBaHHOCTL ~ YMEHHUSI  XapaKTepu30BaTh  UCTOUHUKU
YTIeBOAOPOHOTO ChIphsi (He(Th, MPUPOIHBIN Ta3, yrojb), CIIOCOOBI
UX T1epepabOTKM U TPAKTUUECKOe TPUMEHEHWe TIPOJyKTOB

nepepaboTKU

XUMUA U )KU3HL. PacuéTnl

3.1

CdhopMHUpOBaHHOCT YMEHWM B/IaJeTb CHUCTEMOM 3HaHWU 00




OCHOBHBIX MeTOJaX Hay4YHOIrO IO3HaHWS, UCMO/b3yeMbIX B XUMHUU
NPy M3y4YeHUHM BeIeCTB M XUMWYECKUX siBjieHWi (HabmroneHue,
V3MepeHue,  SKCIIeDUMEHT,  MO/le/IMpOBaHKe),  HCII0/Ib30BaTh
CUCTEMHblE XUMHWUECKHe 3HaHUsl [/ TIPDUHATHA PpeLleHUud B
KOHKDETHBIX >KU3HEHHbBIX CHUTYal[UsiX, CBSI3aHHBIX C Bell|eCTBaMU U

HX IIpUMEHEHHEM

3.2

ChopMUpPOBaHHOCTh YMEHHWM COO/MOaTh TIpaBU/Ia T0/Ib30BAHUS
XUMHUECKON TIOCYZIo U J1TabopaTOpHBIM 000pyZi0BaHUEM, a TaKKe
rpaBu/Ia oOpallieHus C BeIeCTBAMU B COOTBETCTBUN C HHCTPYKI[USIMH

I10 BBITTIOJTHEHHIO J'Ia60paT0prIX XHUMHNYeCKHUX OIIbITOB

3.3

CchopMUpOBaHHOCTb ~ YMEHM  IJIaHUPOBaTh W BBITOJHATh
XUMUUECKUN KCTIePUMEHT (TpeBpallleHusI OpraHuYecKuX BellecTB
MpY HarpeBaHWM, TIOJlyueHWe STHJIeHa W W3yUYeHHe ero CBOWCTB,
KaueCTBeHHbIe peakI[Ud OpraHUueCKUx BeIecTB, JeHaTypalus
0enTKOB MPHU HarpeBaHUH, LIBeTHBIE PeaKlii Oe/TKOB) B COOTBETCTBUU
C TIpaBU/IaMH TeXHUKH 0e3011acCHOCTHU TP 00pallieHUH C BelljeCTBaMU
U J1abopaToOpHBIM 000py/ZIOBaHWEM; TIPEACTaB/ISATh Pe3y/IbTaThl
XUMUYECKOro 9JKCrepuMeHTa B (opMe 3alycd  ypaBHeHWM
COOTBETCTBYIOIIMX peakijuii u (OopMy/JMpOBaTh BLIBO/IbI HAa OCHOBE

9TUX pPe3yJ/IbTATOB

3.4

ChopMUpOBaHHOCTL ~ YyMEHUM  MPOBOJWTb  BBIYUC/AEHUS  TIO
XUMHAYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIMUeCTBA UCXOHOTO
BellleCTBa WM TMPOJYKTa peakiu M0 W3BeCTHBIM Macce, 00BEMY,

KOJ/IM4eCTBY O4HOI'O U3 NCXOAHbIX BEILIECTB WU/IK ITIPOAYKTOB peaKL[I/II/I)

3.5

CchopMUpOBaHHOCTb ~ YMEHMM  KpUTHMYeCKM  aHaJu3UpoBaTh
XUMHUUECKYI0 MH(OpPMAaLMIO, MOy4YaeMyl0 M3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(MopMalv, ceTh VIHTepHeT U Apyrue)

3.6

CcdopMHpOBaHHOCTh YMeHUH COO/0aTh TpaBUIa 9KOJIOTHUECKU
1]1e/1ecO00pa3HOTO TOBeJieHUsT B OBITY U TPYJOBOU /IeATeTbHOCTH B
Lle/IIX COXPAHEeHUs1 CBOEro 370pPOBbS U OKpYXKarol[ed TNPUPOJHOU
CpeZibl, 0CO3HaBaTh OMACHOCTb BO3/I€HCTBUsI Ha KUBbIE OPTaHU3MbI
orpe/ie/IEHHbIX OpPraHWYeCcKUX BelleCTB, TIOHMMasi CMBIC/I [T0Ka3aTesist
[MOK (mpefenbHO [AOMYyCTUMOM KOHLIEHTpAl[MK), TIOSCHSITH Ha
npyUMepax CrocoObl YMeHbIIIeHUsT ¥ TIpe/IOTBPAIieH!s] UX BPeJHOTO

BO3,£[€I‘/’ICTBI/IH Ha OpraHuv3M 4ejIOBEKa

11 K/TACC




Kop
npoBepsieMor
0 pe3yJibTarTa

IIpoBepsieMble MpeJMeTHbIE Pe3y/abTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/Hero o001ero 00pa3oBaHus

1

TEOPETI/I‘—IECKI/IE OCHOBBI XMMHWH

1.1

Bragenne cucTteMol XMMMUECKMX 3HAaHWMW, KOTOpas BKJIIOUYaeT:
OCHOBOTIOJIAraloIe  TOHATUS  (XUMWUeCKWW  J/IeMeHT,  aToM,
3/IeKTPOHHasi 000/I0UKa aroma, S-, p-, d-3JIEKTPOHHBbIE OpOWUTaIN
aTOMOB, WOH, MOJIEKYJ/la, BaJIeHTHOCTh, 37€KTPOOTPHUIATETHLHOCTD,
CTeTieHb OKWCJIeHUS, XUMUYecKasi CBSi3b, MOJIb, MOJIIPHasi Macca,
MOJISIDHBIN 00BEM, KPUCTA/UTMUeCKasi PeIeéTKa, TUITbl XUMHUeCKUX
peakiuii (oKMCIUTENbHO-BOCCTaHOBUTE/TbHEIE, 9K30- u
3HJJ0TepMHUUECKHe, peaKI[Md MOHHOTO 0OMeHa), PaCTBOP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUThI, 37IeKTPOJIMTAYECKas] AUCCOLMALUS, OKHUC/TUTE/h,
BOCCTaHOBHTE/Ib, CKOPOCTh XWMHUYECKOW peakKlid, XAMHUEeCKOoe
paBHOBecHe); TeOpUM U 3aKOHbI (Teopusi 3/eKTPOTUTHUECKOMH
muccouyauuy, Ilepuomnueckuii 3akoH [I.M. MeHgeneeBa, 3akoH
COXpaHeHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK XUMUH,
(hakTo/OTMUECKHe CBe/leHUs O CBOMWCTBAaX, COCTaBe, TMOMYYeHUH WU
6e30MMacHOM HCIT0/Tb30BaHUY BaXKHEHIITNX HEOPraHUUeCKUX BEILeCTB B

OBbITY ¥ MPAKTUYeCKOU /iesiTe/TbHOCTH UesioBeKa

1.2

CchopMUpPOBaHHOCTb yYMEHUI BBISIBISATH XapaKTepHble MPU3HAKU U
B3aMMOCBSI3b M3YUYE€HHBIX IOHSATUM, MPUMEHSITb COOTBETCTBYIOLME
TIOHATHSA TIPU OINWCAHWU CTPOEHUS] M CBOWCTB HeOpraHW4eCKUX
BelleCTB M UX MpeBpallieHHl; BbISB/IATh B3aUMOCBSI3b XUMHUYECKHUX
3HaHMM  C  TIOHATUSAMU W TIPeJCTaBAeHUSIMM  [IPYTHX

€CTeCTBeHHOHAYYHBIX IMTPeAMETOB

1.3

BJIEI,[LEHI/IE OCHOBHBIMHM METOJaMHW HAyUHOI'O IIO3HAHHUA BeEINeCTB U
XUMHUUYECKUX SIBJIEHUM (Ha611}0,qu1/1e, n3MepeHue, 5SKCIIepUMEHT,

MoO/leTMpPOBaHUe)

1.4

CchopMHUpOBaHHOCTbL YMEHUM OMpeZesiATh BaleHTHOCTh M CTeleHb
OKHUCJIEHUSI XUMHUUECKUX 371eMeHTOB B COeJUHEHUSIX pa3/MuHOr0
COCTaBa, BWJ, XUMHUUECKOW CBs3M (KOBa/IeHTHasi, HOHHas,
MeTaJl/TnuecKasi, BOZOPOHasi) B COeIMHEHUSIX, TUTT KPUCTA/VTAUeCKOU
PEeIIETKY KOHKPETHOTO BelljecTBa (aTOMHasi, MOJIeKYJ/IsIpHasi, MOHHas,

MeTaJ'IJ'II/I‘JECKaH)

1.5

CchopMUpoBaHHOCTL YMEHU OTpe/ie/IsiTh XapakTep Cpe/ibl B BOJHBIX

pacTBOpax HeOpPraHUUeCKUX COoeJUHeHUH




1.6

CchopMHUpPOBAaHHOCTb ~ yMeHHUsI  KIacCU(ULMPOBATh  XUMHUYeCKHe
Peakiuu 0 pa3/InyHbIM MPH3HAKaM (YMC/IY U COCTaBY Pearrupyroiux
Bell[eCTB, TerioBOMYy 3(deKTy peakijuu, H3MeHeHHUIO CTeleHel
OKWCJIEHUsI ~ 3JIEMEHTOB,  OOpaTMMOCTM  peaklUW,  Yy4yaCTHIO

KaTam3aTopa)

1.7

CchopMHpPOBaHHOCTL yYMEHUW COCTaB/SATb ypaBHEHHWs peakLui
pa3/MUHBIX TUIIOB, TOJIHbIe M COKpPAlLEHHblEe ypaBHEHMS peakLuii
WOHHOTO OOMeHa, YUWThIBasi yCJOBUS, TPU KOTOPBIX 3TU peaki[uu

UAYT 0 KOHLIA

1.8

CdopMUpOBaHHOCTH yMeHHUI MIPOBOJIUTH peakLuy,
NoJTBep K arolye KauyeCTBeHHbIN COCTaB pas/IMYHbIX
HeOpraHUUYeCKHUX BelecTB, pacCllO3HaBaTh OMbBITHBIM ITyTEM HOHBI,

TIPUCYTCTBYIOLLME B BOJHBIX PACTBOPaxX HEOPraHUUECKHX BellleCTB

1.9

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ PAaCKpPbIBATh CYIIHOCTb OKHUC/IMTE/IbHO-
BOCCTAaHOBHTEJ/IbHBIX peaKuHﬁ nocpeacresomMm COCTaBJ/IeHUd

3JIEKTPOHHOT'O OaslaHca 3TUX peaKLlI/Iﬁ

1.10

ChopMHUpPOBAaHHOCTb YMEHUH OOBSICHATH 3aBUCHMMOCTb CKOPOCTH

XUMHUYECKON peakliy OT pa3/IMuHbIX (PaKTOPOB

1.11

CchopMUpPOBaHHOCTL YMEHHM OOBSACHATHL XapaKTep CMelleHus
XUMUUECKOr0 PABHOBECHs B 3aBUCUMOCTH OT BHEILITHET0 BO3/eUCTBUS

(npuxLmn Jle [lartesnbe)

OO6masi 1 HeopraHuJecKasi XUMUSsI

2.1

CchopMHpOBaHHOCTb YMEHUM pacKpbiBaTh CMbICA Ileproanueckoro
3aKOHa O.u. MenpeneeBa 51 JIeMOHCTPUPOBATh ero

CUCTeMaTU3UPYIOLIYI0, OOBSACHUTENBbHYIO M  TPOrHOCTUYECKYIO

byHKIN

2.2

CchopMHUpPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  3JIEKTPOHHOE
CTpOEHHWEe aTOMOB XHWMWUeCKUX 37eMeHTOB 1-4 mnepuozioB
[lepyoanueckor  CUCTeMbl  XMMWUYeCKUX  31emeHToB  [.U.
MeHiesieeBa, UCTIOJIB3YS TIOHATHS «S-, p-, d-37IEKTPOHHbBIE OpPOHTaIN»,
«IHEepreTUYeCKUe YPOBHU», OObACHSATh 3aKOHOMEPHOCTH U3MEHEeHUsI
CBOMCTB XMMUYECKUX 37IeMEHTOB U UX COeJIMHEHHWH 10 Mepuojam 1
rpynmnamMm [leproauueckorl CUCTEMbI XWUMHUUeCKUX 3jieMeHTOB [I.U.

MengesneeBa

2.3

CchopMHUpOBaHHOCTb YMEHWM XapaKTepU30BaTh (OIMUCHIBATH) 0011
XUMHUUeCKUe CBOMCTBA HeOpraHMYeCKUX BeIeCTB pa3/MUHbIX

KJIaCCOB, MO/ITBEP>K/IaTh CYIECTBOBAHNE TeHeTUUYECKOW CBS3U MEXXIY




HeopraHn4eCKruMH BeleCTBaMH C IMMOMOILbIO ypaBHEHI/Iﬁ

COOTBETCTBYIOIIMX XMUMUYECKUX pPeakLui

2.4

CchopMUpPOBAaHHOCTL yMEHUM yCTaHaB/IMWBAThb TPUHAAJIEXHOCTh
HEOpPraHWYeCcKHX BellleCTB M0 UX COCTaBy K OMpeZie/IEHHOMY K/accy
(rpynmne) coejiHeHUI (MPOCThIE BeleCTBa — MeTa/l/lbl U HeMeTaJllbl,

OKCH/JibI, OCHOBdHHA, KHUC/IOThI, an)OTeprIe rMAPOKCHBI, COJ'II/I)

2.5

CcdopMUpOBaHHOCTb YMEHUM UCII0/1b30BaTh XUMHUYECKYH0 CUMBOJIUKY
JJ11  cocTaBieHUsi (OpPMy/ BelLeCTB W ypaBHEHUHW XUMHUYeCKHUX
peakiui, cucreMatnyeckyro HomeHknatypy (IUPAC) v TpuBuanbHble
Ha3BaHWs OTJe/bHBIX HeOpraHWYeCKWxX BelecTB (yrapHbld ras,
YIJIeKUC/IbIA ra3, aMMUakK, raiiéHasi U3BecTb, HeralléHasi H3BeCTb,

MUTbEBasi COZla, TUPUT U [IpyTHre)

2.6

CdhopMUpPOBaHHOCTb YMEHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOIIHe
XUMHUeCKWe CBOMCTBA HeOpraHMYeCKMX BeIeCTB pa3/MUHbIX
KJIaCCOB, MO/ITBEPKATh CYII[eCTBOBAaHUE TeHETUUECKOW CBSI3U MEXXIY
HEOpraHWueCKMMM  Bell[eCTBAMU C  TIOMOIIBIO  YPaBHEHUM

COOTBETCTBYIOIIMX XMMUYECKUX peakLui

2.7

CchopMUpPOBAaHHOCTL ~ YMEHUH  [JIaHUPOBaTb U BBITIOJIHSATh
XUMHYECKUM IKCIepuMeHT (pas/jio)keHWe TIepoKCHZa BOAOpOAa B
MPUCYTCTBUM KaTa/M3aTopa, Orpe/ieieHre Cpe/ibl paCTBOPOB BellleCTB
C TIOMOILBK YHUBEPCA/JLHOIO MWH/UKATOpPA, BJIUSHHE Pa3/IUYHbIX
(akTOpOB Ha CKOPOCTb XMMMUECKOW peaklU{, peakldd HOHHOTO
oOMeHa, KaueCTBeHHbIe peakI[uM Ha Cy/bdat-, KapboHaT- U XJI0pU/-
aHMOHBI, Ha KaTHOH aMMOHMUS, pelleHre SKCIIepUMeHTaIbHbIX 3aZau
1o TeMaM «MeTanb» U «HemeTtasnsibl») B COOTBETCTBUM C IIPaBUIaMU
TeXHUKW 0Oe3omacHOCTH 1pu  oOpalljeHWd C BelllecTBaMM U
nabopaTopHbIM  00OpyJOBaHWEM;  TIPeACTaBISATb  Pe3yJ/IbTaThl
XUMHUYECKOr0 JKCliepuMeHTa B  ¢GoOpMe 3anMcu  ypaBHeHUM
COOTBETCTBYIOLL[UX peakliil U (pOpMy/IMpOBaTh BBIBO/bI HA OCHOBE

3THUX pe3yJ/IbTaTOB

2.8

CdhopMHUPOBaHHOCTh yMEHWI COO/I0/IaTh TIpaBW/a TIO/b30BaHUs
XUMHUYECKOW TIOCYZoi W y1labopaTOpHBIM 000pyJOBaHMEM, a TaKxkKe
npaBuIa obpaleHusi C BeI[eCTBAMU B COOTBETCTBHUH C MHCTPYKLIUSIMA

T10 BBIINTOJITHEHHUIO JIa60paTOpHLIX XUMHWUYECKHX OITbITOB

2.9

CcdopMHpOBaHHOCTb ~ yMEHHM  XapakTepu3oBaTb  XUMHYeCKHe
TIPOLIeCCHI, JieXKalljie B OCHOBE IPOMBILIEHHOTO TO/Ty4YeHUs] CePHOU
KHCJIOTBI, aMMHAKa, a Takxke CHOPMUPOBAHHOCTH TIPe/CTaBIeHH 00

O0IIMX HAyyHbIX TPUHLUINAX M JKOJOTHYECKUX mpobsieMax




XUMHNYECKOrI'o rMMpon3BOACTBA

XUMUA U )KU3Hb. PacuéTnl

3.1

CcdopMUpPOBaHHOCTD TIpe/ICTaB/IeHUM 0 XUMHUYeCKOH COCTaBJIsOLel
eCTeCTBEHHOHAYYHOW KapTWHbI MHpPA, POMA XWMHUW B T[103HAHUU
SIB/IEHUI TIPUPO/bl, B (POPMUPOBAHUU MBIILIEHUS] U KYJIbTYPbI
JIMYHOCTH, eé (YHKIMOHA/ILHOW TI'PaMOTHOCTH, HeoOXOoAUMOM st
pellleHHsT TIPaKTHUeCKUX 3aZiau M JKOJOTUYeCKH 00OCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3/I0POBbIO Y IPUPOAHOM Cpefie

3.2

ChopMHpOBaHHOCTL ~ YMEHHMM  KPUTUUECKA  aHaJIu3UpOBaTh
XUMHYECKYI0 MH(OpMaL1io, MOoJyyaeMyr W3 pa3HbIX MCTOUHUKOB

(cpemcTBa MacCcoBOYM KOMMYHMKALMK, CeTh VIHTepHeT U ipyrue)

3.3

ChOopMHUpPOBAaHHOCTb YMEHHWM COOJII0JaTh TpaBWIa 3KOJTOTHUYECKH
1jesieco0bpa3HOro ToBeZieHHs1 B ObITY W TPYZOBOM [esTeTbHOCTU B
Lie/IIX COXpPaHEHHUsI CBOEro 3/I0POBbsi M OKPY’Karolller MpPUPOAHOU

cpenbl

3.4

Oco3HaBaTh OINACHOCTb BO3/IEMCTBUSI Ha JKHUBble OpraHU3Mbl
orpefle/IéHHBIX BelLeCTB, IIOHMMass CcMblca Tokasartens [1/IK,
TOSICHSITD Ha MTPUMepax Crioco0bl yMeHbILIeHHUsI U TTPeJ0TBPaIlieHHst UX

BpeJJHOTO BO3/|eHCTBYS Ha OPraHu3M YejioBeKa

3.5

CchopMHpOBAaHHOCTb ~ YMEHMM  TMPOBOJUTb  BBIUMC/IEHUS  C
VICTIO/Ib30BaHUEM TOHSITUSI «MaccoBasl [10J1s1 BellleCTBa B pacTBOpe»,
O00BEMHBIX OTHOLLIEHWH Tra30B TPU XMUMHUYECKUX PeakIUsX, MacChl
BellleCcTBa WM 00bEMa ra3oB IO U3BECTHOMY KOTWYeCTBY BellleCTBa,
Macce wid 00bEMY O/HOTO W3 Y4YaCTBYIOIIMX B peaklud BellecTB,
TernyIoBoro 3¢ geKTa peakljii Ha OCHOBe 3aKOHOB COXpaHeHHsI MacChl

BeIL|eCTB, MpeBpalLeHUs] U COXpaHeHUs SHeprun




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg

IIpoBepsieMblii 3/IeMeHT COfiep>KaHUA

1

TEOPETI/I‘-IECKI/IG OCHOBBI OpF&HH‘-IECKOfI XUMHUHN

1.1

[TpegmeT opraHMuecKOM XMMHM: eé BO3HUKHOBEHHWe, pPa3BUTHE U 3HaueHue B
TM0JlyUeHUU HOBBIX BeIeCTB U MaTepuasoB. Teopusi CTPOEHUs] OpraHuYecKUX

coeguHenn A.M. ByTnepoBa, eé OCHOBHBIE ITOI0KeHUSsI

1.2

CtpykrypHble (OpMy/bl OpraHu4yecKux BellecTB. ['omomnorus, u3omepwusi.
XyMUUecKasi CBSI3b B OpPraHWYeCKUX COeAUHEHUSIX — OJMHAapHble M KpaTHbIe

cBsi3u. [IpesicTaBieHue 0 KacCU(PUKALMK OpraHUUecKuX BellleCcTB

1.3

HomeHKnaTypa opraHMuecKux CoeJMHeHu# (CucTeMaTUuecKas) U TpUBHA/IbHbIe

Ha3BaHMS BAXKHEUIIINX Hpe,Z[CTaBHTEHEﬁ K/IaCCOB OpraHMYeCKuX BelecCTB

YrneBojopozbl

2.1

AnKaHbBI: COCTaB M CTpOEHWe, TOMOJIOTWYeCcKuil psii. MeTaH U 3TaH —
MpOCTeMIlIre Tpe/CTaBUTeNN ajJKaHOB: (pH3UUecKhe W XMMHUeCcKhe CBOMCTBa
(peakuuy 3aMellleHHsi UM TOpeHUs), HaXOX[eHue B TpUpOje, TMOyuyeHUe U

NpUMeHeHHe

2.2

AJKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUMN psifi. DTWIEeH U TpOIu/eH —
NIPOCTeNIIe TpeJCTaBUTeNM aJKeHOB: (M3MYecKhe U XMMHUUYecKHe CBOWCTBA
(peakuyy TrUApPUPOBaHUSs, TrajJOre€HUPOBAHMS, THJpaTalid, OKUCJIeHUs |

M0JIMMepU3aLiii), No/lyueHre U IpUMeHeHne

2.3

Ankaguensl: Oytaguen-1,3 u MetunbyrtaaueH-1,3: CTpoeHHWe, BayKHEHIIIHe
XUMHYEeCKUe CBOMCTBA (peakLiys oiiMepu3alum). [TonyueHrne CHHTeTUUECKOTO

KayuyKa U pe3VHBI

24

AnNKuUHBI: coCcTaB ¥ 0COO@HHOCTH CTPOEHUs], FTOMOJIOTUUeCKUM psifi. ALleTH/IeH —
NPOCTeNIINY TIpe/iCTaBUTe/Ib aJKUHOB: COCTaB, CTpPOeHHe, ¢u3nUecKkue U
XMMHUUeCKWe  CBOMCTBa  (peakUUM THJPUPOBAHMUS,  TaJOreHUPOBaHMUS,

ruipaTanuu, FOPEHI/IH), IojiyueHre U rIipuMeHeHune

2.5

Apenbl. BeH3on: coctaB, cTpoeHue, ¢Gu3nueckhe U XMMHYeCKHe CBOWCTBA
(peakuuy rajoreHUpOBaHWsI W HUTPOBaHMA), MOy4YeHWe W TIPUMEHEeHHe.
Tosnyon: coctaB, cTpoeHue, (uU3MUecKMe U XUMUYeCKHe CBONCTBa (peakiuu
rajloreHUpOBaHKsl U HUTPOBaHUsI), MOAyueHUe U TNpuMeHeHHe. TOKCUYHOCThb

dPDEHOB. I'eneTnueckasi CBSI3b MEXAYy yrjieBogopojaMu, TPpHUHAAIEKAIIMMU K




Pa3/IMYHBIM KJ/IaCCaM

2.6

[MpuposHble WCTOYHUKW YIJIEBOAOPOJOB. [IpUpOAHBIM Ta3 U TOMyTHbIE
HedTsiHBIe Ta3bl. HedTh 1 eé nmpoucxoxkgeHue. Criocobbl rmepepaboTKu HedTH:
TeperoHka, KpeKWHT (TepMHUYeCKHWM, KaTaJuTUuecKuil), muposin3. [1pogyKTbl
niepepaboTKU He()TH, UX MPUMEHEHHe B TPOMBIIIEHHOCTH U B ObITy. KamMeHHbIM

yT0JIb U TIPOAYKTHI ero rnepepaboTku

Kucnopoacozepskaiye opraHiueckie CoeJUHeHusI

3.1

[IpenenbHble OQHOATOMHBIE COUPTHL. MeTaHOM W 3TaHOM:  CTPOEHHe,
¢du3nMueckre ¥ XUMHUeCKUe CBOWCTBA (peakluu C aKTUBHBIMU MeTajjlaMH,
rajioreHoBO/IOpPO/laMy, TOpeHHue), NpuMeHeHWe. BoJopofHble CBSI3U MeXIY
MoJieKy/aMU CUpTOB. [leiicTBUe MeTaHO/Ia U 3TaHO/la Ha OPraHM3M YeJsioBeKa.
MHoroatomMHble CIUPThL. DTU/IEHTJIMKO/b U [JIULIEPUH: CTPOeHue, (r3nueckre
M XUMHUUeCKue CBOMCTBa (B3aUMOJEHCTBUE CO IIe/IOYHBIMU MeTaslaMH,
KaueCTBeHHasl peaklsi HA MHOTOaTOMHble COUPTHI). [leiicTBMe Ha OpraHv3M

yeJ/ioBeKad. HPI/IMGHEHI/IQ rJIMLeprHa U 3TUJIEHTJIMKOJIA

3.2

deHoON: CTpoeHHWe MOJIeKy/bl, (U3NUeckue U XHMMHUUeCKHe CBOWCTBA.

TokcruuHoCTh (peHosa. [IpumeHeHue dheHona

3.3

Anbperuzibl U KeToHbl. @opMasbJery/], alleTaabAerus: cTpoeHue, Gusnueckye
U XUMUYeCKHWe CBOWMCTBa (peakluu OKHUC/IeHUsI U  BOCCTAHOBJIEHUS,

KaueCTBeHHbIe peaKL[I/II/I), mojiyueHre U MpuMeHeHre

3.4

O/IHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBbIE KUC/IOThL. MypaBbUHasi U YKCYCHast
KUCJIOTBI: CTpOeHHe, hU3NUecKre U XUMHUUYeCcKHe CBOMCTBa (CBOMCTBa, 00IIe
JJIsT Kjlacca KHUC/IOT, peakiusi 3TepuduKalyu), ToJiyueHre W TpUMeHeHUe.
CreapuHOBasi ¥ 0JIEMHOBAsi KUC/IOThI KaK MPe/ICTaBUTE TN BBICIIUX KapOOHOBBIX

KUC/IOT. MBl/1a KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MORoIee ,ELEIZCTBHE

3.5

CnoxxHble 3(pUpbl Kak TTPOU3BO/IHbIE KAPOOHOBBIX KMC/IOT. ['MAPO/IN3 C/IOXKHBIX
3¢upoB. Kupsbl. 'uaponus xupos. [IprMeHeHWe XUPOB. brosoruyeckasi posib

JKUPOB

3.6

YreBosibl: COCTaB, KAaCCUPUKALUS yrieBo0B (MOHO-, U- U TIOJIMCaXapyu/pbl).
['moko3a — MpocTeHilnii MOHOcaxapuj: OCOOEHHOCTU CTPOEHHs MOJIeKYJIbI,
dbusnuecke U XUMUUECKHWe CBOWCTBA (B3aUMO/IeHCTBHE C TUPOKCUIOM
meau(Il), okuc/ieHWe  aMMMauHbIM ~ pacTBopoM  okcuzaa  cepebpa(l),
BOCCTAHOBJIeHWe, OpoKeHre T/TFOK03bl), HAX0XKJeHue B TIpUpo/ie, IpuMeHeHue,
6ronornyeckasi ponb. PotocuHTe3. PpyKTO3a KaK M30Mep T/H0K03bl. Kpaxman
Y 1]e/UI10JI03a KaK TIPUPO/HbIe rommepbl. CTpoeHWe KpaxMasia U Lie/I/TH0/I03bI.
dusrueckue W XUMUYECKHe CBOMCTBA KpaxMmasa (TMApPOIu3, KauyeCTBEHHas

peakiiyisi C U0ZIOM)




A3oTcogepikaliye opraHuuecKre coeIMHeHusT

4.1

AMHHOKHCIOTHI KaK am(oTepHble opraHuueckue coefuHeHUs. dusnueckue U
XUMHYECKUe CBOMCTBA aMHUHOKHUCJIOT (Ha MpuMepe rauiuMHa). buosornueckoe

3HaueHHe aMHMHOKHCJIOT. HEHTI/I,Z[I)I

4.2

benky Kak TIpUpOJHBIE BBICOKOMOJIEKY/ISAPHbIE coefvHeHUs. [lepBuuHas,
BTOPUYHAsl M TpPeTHUUYHasi CTPYKTypa OenkoB. XWMHUeCKHe CBOWCTBA Oe/IKOB:

TUJPOJIN3, IeHaTypaLlysi, KaueCTBeHHbIe Peaklvuy Ha Oesiku

BbicokoMoOneKysipHble Coe/IMHeHNs

5.1

OCHOBHbIE TIOHAITHSI XUMHM BbICOKOMOJEKYJIIDHBIX COe/IMHEeHUH: MOHOMep,
NOJAUMep, CTPYKTYpHOe 3B€HO, CTeleHb I[I0JIMMepu3aliuM, CpejHss
MoJjieKy/isipHasi Macca. OCHOBHble MeTO[bl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX

COoeIMHeHUU — M0JIMMepHr3aLisi U MOJIMKOH/eHCalyst

5.2

OKCliepuMeHTa/lbHble METO/[bl HK3y4YeHUs BeLeCTB U UX [peBpalleHUil:
O3HaKOM/IeHHe C oOpa3ljaMd TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

I1IaCTMAacC, KayuyyKoB. [losyueHre CHHTeTHYeCKOro KayuyKa U pe3rHbl

11 K/TACC

Kop

HpOBepHEMbIﬁ 3JIEMEHT CO/AePKaHUA

1

TEOPETI/I‘-IECKI/IE OCHOBBI XMUMH

1.1

XUMHUUECKUH 3/1eMeHT. ATOM. S1po aToMa, U30TOITb. DJIeKTPOHHAsi 000/10UKa.
OHepreTuyeckye ypOBHH, TIOJYPOBHU. ATOMHbIe OpOUTAasH, S-, p-, d-37IeMeHTHI.
OcobeHHOCTH pacripe/iesieHUst 3/IEKTPOHOB TI0 OPOUTA/ISIM B aTOMax 3JIeMEHTOB

MepBbIX UETHIPEX MEePUO/0B. D/IeKTPOHHAsA KOH(UTypaLisi aTOMOB

1.2

[Tepuoanueckuii 3akoH U Ilepuojuueckass cucTeMa XMMUUECKUX 3JIeMEHTOB
O.U. Menpeneea. CBsi3b NeproAMYECKOro 3akoHa u [leproanueckoit CCTeMBbI
XUMUUeCcKux 37eMeHTOB [.V1. MeHiesileeBa C COBpeMeHHOM Teopuel CTpOeHus
aTOMOB. 3aKOHOMEDHOCTH W3MeHEeHMUsI CBOWMCTB XWMHUECKUX 3/IEeMEHTOB W
o0pa3yemMbIX UMH TIPOCTBIX M CJIOXKHBIX BeIeCTB TI0 IPyTMriaM U TepruojiaMm.

3HaueHue rnepuogndyeckoro 3akKOHa B Pd3BUTHHU HAYKKU

1.3

Crpoenue BemjecTBa. XWUMHYeCKass CBs3b. DBuJbl XUMHUYECKOM CBSI3U
(koBasleHTHasi HemoJisipHasg YW TOJsipHasi, WOHHAs, MeTa/uinueckasi). VoHbI:
KaTHOHbI M aHWOHBI. MexaHW3Mbl 00pa30BaHUSI KOBAJIEHTHOH XMMHUeCKOH

cBs13M (0OMEHHBIM 1 IOHOPHO-aKIeNTOPHLIHN). BogopogHas CBsI3b

1.4

BasieHTHOCTB. D/1IeKTpOOTpULIAaTeIbHOCTh. CTereHb OKUCIeHHS

1.5

BeliiecTBa MO/EKy/ISIpHOIO M HEMOJIEKYJIIPHOTO CTPOEHMs. 3aKOH MOCTOSTHCTBA




COCTaBa BelleCTBa. Turibl KPHUCTA/IJIMYECKUX DEH.IéTOK. 3aBHCUMOCTb CBOMCTBa
BeljecTs OT TwuIla KPI/ICTaJIJII/I‘-IECKOﬁ pELHéTKH. Ilonstue o JAUCIIEPCHBIX
cucrtemMax. VIcTUHHBIE U KOJI/IOWJAHbIE€ PaCTBOPLI. MaccoBas A0Jid BelljeCTBa B

pacTBope

1.6

Knaccudukarus HeopraHu4YecKux COeJMHEeHUM. HomeHknartypa

HeOopraHn4yeCKHrX BeleCTB

1.7

Xumuueckasi — peakuusi. Krmaccudukaiyss — XMMUYeCKMX — peakUuid B
HeopraHu4ecKoOu ¥ OpraHMyeckor XMMHU. 3aKOH COXpaHeHHs1 MacChl BellleCTs,

3dKOH COXpaHeHHS U IpeBpallleHrd SHEPTIUU IMPU XUMHUUYECKHX DeaKLHUAX

1.8

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/InyHbIX (PAKTOPOB

1.9

ObparuMble peakuyu. XuMHUeckoe paBHOBecwe. akTOpbI, BIUSIOIME Ha

COCTOSIHUe XUMHUUeCKOro paBHOBecust. [Tpuniun Jle [latense

1.10

OnekTponuTUyeckast aucconyanysi. CuibHble U cabble 3y1eKTpouThl. Cpesa
BOJHBIX pAacTBOPOB BeLeCTB: KUCJIasi, HeWTpa/ibHasi, Ile/oYyHas. Peakiuu

WOHHOro 0OMeHa

1.11

OKHCIUTe/TbHO-BOCCTAHOBUTEILHbBIE peakiun

Heopranuueckasi xumust

2.1

HemeTtannbl. [TosioxxeHue HemeTanioB B [lepuouueckoi cucteMe XMMUYeCKHUX
ynemeHTOB [I.V1. MeHzeneeBa 1 0cOO€HHOCTH CTPOeHHUsI aTOMOB. Pu3nyeckue

CBOMCTBA HeMeTassioB. AJITIOTPONKSI HeMeTa/UIoB (Ha TNpuUMepe KHC/IOPOZa,
cepsl, ¢pocdopa U yriaepoa)

2.2

XyMUUeCKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/l/IoB (TajJioreHoB, Cephbl, a30Ta,
tdocchopa, yriepoja W KpemMHUs]) M UX COeJUHEeHUNW  (OKCHJOB,
KUCJIOPO/ICO/IePXKAlllUX KUC/IOT, BOAOPOAHBIX coefuHeHU). [IpuMeHeHUe

Ba)KHEMIIINX HeMeTaJlJIOB U UX COE,ELI/IHEHI/II‘/JI

2.3

Mertannsl. ITonoxxenve MmetamioB B [lepuoguueckod crcTeMe XUMHUUYECKHX
snemenToB [1.11. MenieneeBa. OCOO€HHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/10UeK
aToMoB MeTasyioB. O61ire ¢pu3ryeckre cBoiicTBa MeTaioB. CIijlaBbl METa/IIOB.

ONeKTPOXUMHUUECKUM s/l HAallPSUKeHWHA MeTaslIoB

24

XyMHUUeCcKre CBOMCTBA Ba)KHEWIIIMX MeTas/yIoB (HaTpWUM, Kajiui, KasbLUi,
MarHuH, aJlOMUHUH, ITMHK, XPOM, JKe/e30, Me[ib) U UX coeauHeHui. OOIme

CITOCOOBI MOJIy4e€HHs METAJI/IOB. HPI/IMQHEHI/IE MeTaJ/1/IOB B 6bITy 1 TeXHHKe

2.5

I'eHeTHuUecCKas CBsI3b HeOprdHM4YeCKUX BelleCTB, IIPUHAA/IEXKaAHUX K DA3/TMUHBIM

K/1aCcCaM

XUMUA U XKU3Hb

3.1

Ponp xyMuM B 0bOecrieueHUH 3KOJ'IOFH‘-IECKOI>1, SHEPFETHHECKOﬁ u HI/IH.[EBOﬁ




6630HaCHOCTI/I, Pa3BUTHHU MeOWULIMHBI. ITousTHe o HayUHBIX METOOdX IMO3HaHHA

BelleCTB U XMMHUUeCKHX peaKLII/Iﬁ

[pencraBnenys 06 OOLMX HAYUHBIX MPUHLIATIAX MPOMBILIIIEHHOTO TTO/TyYeHHUsT

BaKHEHIIINX BeleCTB. Ye/ioBek B MHpe BeleCTB U MaTepHaJIoB: BayKHeHIII1e

3.2 CTpoUTe/IbHbIe MaTepuasbl, KOHCTPYKL[MOHHbIe MaTepuasbl, KPacKu, CTeKIo,
KepaMyKa, MaTepuasbl [ 3/eKTPOHHMKH, HaHOMaTepHuasbl, OpraHu4eckie 1
MHUHepasbHbIe YA00peHust
XuMHs U 3/10pOBbe YesiOBeKa: IpaBWla MCII0/Ib30BaHUS JIeKapCTBEHHBIX

3.3 TnperapaToB, IpaBusia 0e30racHOro MCIOIb30BaHUS IIpernapaTtoB OBITOBOM

XUMHHU B HOBCG,I[HEBHOI‘/’I JKU3HU




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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