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INTOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o XMMHHM Ha YPOBHE CpeiHETo 0011ero oOpa3oBaHus pa3paboTaHa Ha ocHoBe DefepabHOTO 3aK0oHa OT 29.12.2012 Ne 273-D3
«06 obpa3zoBanuu B Poccutickoii ®eneparyn», TpeOOBaHUM K pe3y/bTaTaM OCBOeHMs (efiepaibHON 00pa30oBaTe/bHON MPOrpaMMbl CPeTHETO
obmiero obpasoBanusi (POIT COO), npexcrapieHHbIX B defepasbHOM TOCYJAapCTBEHHOM oOpa3oBarenbHOM ctaHzgapte COO, c¢ yuétom
KoHrjerun ripernojaBanusi yueOHOro mpeiMeTa « XUMUsi» B 00pa3oBaTesibHBIX opraHu3anusx Poccuiickoii deiepaliyu, peanr3ynxX OCHOBHbIE
oOpa3oBare/ibHbIe TTPOTPaMMBbI, 1 OCHOBHBIX TIOIOXKeHHI «CTpaTeruu pa3BuTus BocnuTtanusi B Poccuiickoit ®epeparyu Ha niepuog 1o 2025 roga»
(Pacnopspokenue IlpaBurensctBa P@ ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXO/I0B K pa3paboTKe MporpaMMbl IO XHWMHH, K OIpejefieHHI0 oOlleii crparernyd oOydeHHs, BOCIMTaHUSI U Pa3BUTHS
oOyuaroluxcsi cpeficTBaMu yueOHoro mpeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBU/IM KOHLIENTYyasbHbIE TOJIOKEHUS
@®I'OC COO o B3auMo00yCIOBIEHHOCTH 1ieJiel, cojiepKaHusi, pe3y/ibTaToB 00yueHUst ¥ TpeboBaHUI K YPOBHIO MO/ITOTOBKU BBIMTYCKHUKOB.

Xumnueckoe obpa3oBaHMe, IMOJlyuaeMoe BbITYCKHHKaMHU 001jeo0pa3oBaTe/lbHON OpraHu3alivy, SB/SeTCS HeOTbeM/IEMOM YacThi0 UX
obpa3zoBaHHOCTH. OHO CIY)KUT 3aBepLIAlOIIMM 3TarioM peaju3alldd Ha COOTBETCTBYIOILEM eMy 0a30BOM YypOBHe K/IFOUEBLIX IIeHHOCTeH,
TIPUCYIIUX [IeJIOCTHOW CHUCTeMe XHWMHYeCKOro oOpa3oBaHUs. DTH 1I€HHOCTH KAacalTCs TI03HAaHWs 3aKOHOB TIPUPO/IbI, (hOPMHPOBAHUS
MHPOBO33peHus M 0011iell Ky/lIbTyphl YeloBeKa, a TakKe KOJOrudecKd 000CHOBAaHHOTO OTHOIIEHWS K CBOEMY 3[J0POBBIO M TIPUPOJHON Cpefie.
Peanm3yeTcst xuMuueckoe oOpa3oBaHHe OOyuaroIUXCsi Ha YpOBHe cpefHero o0Iiero obpa3oBaHMs Cpe[CTBaMM yueOHOTO TpeAMeTa «XUMHUS»,
cofiep>kaHue U TOCTPOeHHe KOTOpPOro orpefiesieHbl B MporpaMMe Mo XUMHHU C YYETOM CIelUPUKU HayKu XUMHUM, eé 3HaueHus B TO3HaHUM
TIPUPOZBI ¥ B MaTepUa/ibHOM »KU3HU 00IIlecTBa, a TakkKe C yuéToM OOLUX Liefied ¥ TIPUHLUIIOB, XapaKTepu3yHoIMX COBPEMEHHOe COCTOsIHUe
cucTeMbl cpefiHero obiiero obpasoBanus B Poccutickoii ®ejepariuu.

XuMUs Kak 37eMeHT CHUCTeMbl eCTeCTBEHHBIX HayK HrpaeT oco0yl0 poJjib B COBpPeMEeHHOM I[MBW/IM3al[iM, B CO3[JaHUM HOBOW 0a3bl
MaTepuanbHOW Ky/ibTypbl. OHa BHOCUT CBOW BK/IaA4 B (OPMHpOBaHME pALMOHAJbHOTO HAy4YHOTO MBIILJIEHUs, B CO3/jJaHue L[eJIOCTHOTO
nipeZicTaB/ieHuss 00 OKPYXKaloll[eM MHpe KaK O eJUHCTBe TPUPO/bl M YesioBeKa, KOTopoe (OPMHUDYeTCs B XMMWUM Ha OCHOBe TTOHWMAaHUS
BEIL[eCTBEHHOT0 COCTaBa OKPYKAIOII[ero MUpa, OCO3HAHHS B3aUMOCBSI3M MeXK/[y CTPOEHHEM BeIlleCTB, UX CBOMCTBAMU M BO3MOXKHBIMH 00/1aCTSIMH
TIPUMEHEeHUSI.

TecHO B3aUMOJeMCTBYs C APYTUMU eCTeCTBeHHbIMHA HayKaMU, XMUMHUsI CTajla HeOThemM/IeMOM 4aCTbi0 MUPOBOM KYJIbTYPbI, HEOOXOJUMbIM
yC/IOBHEM YCIIeIIHOTO TPyJa M >KW3HU KakAoro usneHa obijectBa. CoBpeMeHHass XMMUsl KaK HayKa CO3MjaTe/ibHasi, KaK HayKa BBICOKHUX
TeXHOJIOTHM HarpaB/jieHa Ha pellieHue ri00anbHbIX TPobeM yCTOMUMBOrO pa3BUTHsI UesloOBeuecTBa — ChIPheBOM, SHEPreTUUYecKow, MUIIeBOMH,
9KO0JIOTUUeCKOM 6e30T1acHOCTU 1 OXpaHbl 3/I0POBBSI.

B cooTBeTcTBUH C OOIUMH LeJIIMHA M TIPUHLMITAMUA CpefHero obiiero obpa3oBaHus cozepkaHue TpeaMera «Xumus» (10—11 Kmacchl,
0a30BbIl YPOBEHb W3YyYeHHS]) OPHEHTHPOBAHO TMPEUMYIIeCTBEHHO Ha OOL[eKY/JbTYPHYIO IMOJATOTOBKY OOYYaroIUXCs, HeOOXOAMMYH UM ISt



BbIPaOOTKH MUPOBO33PEHUECKHUX OPUEHTHPOB, YCIEITHOTO BK/IFOUEHHs B )KU3Hb COLIMYMa, TIPO/IOJDKeHHsT 00pa30BaHus B pa3/IMUHBIX 00/1acTsX, He
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CoCTaB/SIOIUMU TIpeaMeTa «XHUMHs» SIBJISIFOTCS 6a30Bble Kypchbl — «OpraHudeckast XxuMusi» ¥ «OOIjas ¥ HeopraHuuecKass XUMHs»,
OCHOBHBIM KOMITOHEHTOM CO/IePKaHUsI KOTOPBIX SIBJITIOTCSI OCHOBBI 0a30BOM HAayKHW: CCTeMa 3HaHUM 110 HEOPraHUUeCKOW XUMUHM (C BKIFOUEHHEM
3HaHUK W3 OOLel XUMHMM) W OpraHuueckod xuMuu. PopMHpOBaHWE [JAaHHOW CHUCTEMbl 3HAHWUW TIpM WM3YyYeHWU TMpeaMeTra obecrieyuBaeT
BO3MO>KHOCTh PACCMOTPEHMUSI BCEIr0 MHOT000pa3us BEIL|eCTB Ha OCHOBE OOLIUX MOHSATHH, 3aKOHOB U TEOPHI XUMHH.

CTpyKTypa cofiep)KaHusi KypcoB — «OpraHuueckas Xumusi» U «O0I1ias ¥ HeopraHuJeckasi XuMHs» COPMHUpPOBaHa B MPOrpaMMe 10 XUMUU
Ha OCHOBE CHCTEMHOTO MOJXO/a K M3YUEeHHIO yueOHOro Marepuasa ¥ 00yC/OBJeHa MCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHUH Ha
OTIpe/Ie/IEHHBIX TeOPeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4YecKod XUMHM BellleCTBa paCcCMaTPUBAIOTCS HAa YPOBHE KIAaCCUYECKOW TeOpUH
CTPOEHUSI OPraHUYeCKUX COeJUHEHUH, a TaKKe Ha YPOBHE CTEPeOXUMHUUYECKUX U 3JIEKTPOHHBIX TPe/ICTaB/IeHUH O CTPOeHUH BelecTB. CBeeHUs
00 M3yuaeMbIX B KypcCe BeIlleCTBaxX JAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB [0 CIOXKHBIX OMOJIOTMUYECKU aKTHUBHBIX COelWHEHWH. B Kypce
OpPraHUYeCKOW XUMHHU T0J/IyuaroT pa3BUTHEe COPMHPOBAaHHBbIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus TlepBOHAYA/IbHbIE TTPECTAB/IEHUS O
XUMHUYECKOU CBSI3U, KIaCCU(UKAIIMOHHBIX MTPU3HAKaX BEIeCTB, 3aBUCUMOCTH CBOMCTB BEL[ECTB OT UX CTPOEHUS], 0 XUMHUECKON peaKLy.

[Tox HOBBIM YIJIOM 3peHHs B TipeaMeTe «XUMHs» 0a30BOr0 YpPOBHS pPAacCMAaTpPUBAETCs W3YUEHHBbIM Ha ypPOBHE OCHOBHOTO OOIIero
0Opa3oBaHUsI TEOPETUUECKHMI MaTeprasl U (aKTOJOrMuecKre CBeJIeHHUs O Bel[eCTBaX U XUMUUYEeCKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O6iiast
Y HeopraHWJeckasi XuMHsh» 00yuaroIuMcs TIPeI0CTaB/IseTCs BO3MOXKHOCTh OCO3HATh 3HAU€HKe TIePUOINUYeCKOro 3aKOHa C 00IIeTeOPeTHUECKUX U
METOZ0/IOTUYEeCKUX TO3UI[UH, T/Iy0)Ke TIOHSATh MCTOPHUYECKOe H3MeHeHWe (YHKIMH 3TOTO 3aKOHAa — OT 0000maromieid Ao OObSCHSIONIeH U
TPOTHO3UPYIOLIEN.

EnvHas cucteMa 3HaHWE O Ba)KHEMIIIMX BEIECTBAX, UX COCTaBe, CTDOEHUM, CBOWMCTBAX W MPUMEHEHHH, a TaKKe 0 XUMUUYECKUX PeaKIUsX,
WX CYIIHOCTM U 3aKOHOMEDHOCTSIX IIPOTeKaHus MOmojHseTcss B Kypcax 10 u 11 K/jaccoB 3/1eMEHTaMH COZIEP)KaHHUs, HMEHOIIUMH
KyJIbTYPOJIOTUUECKUH Y TIPUK/IaZHOM XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHU C APYTMMH HayKaMH, PACKPBIBAIOT
eé po/ib B TI03HABATE/IbHOW U TIPAKTUUECKOH eATe/TbHOCTH Ue/IoBeKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)K€HUs K TIPOLIECCY TBOpUYECTBa B 00/1acTu
TEOPUH U TPAaKTHUYECKUX MPUTIOXKEHUH XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBAThCsA B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMbIX Mpobiemax,
CBSI3aHHBIX C XMMHEM, KPUTHUECKH OCMBIC/IMBATh MH(MOPMALIMIO U TPUMEHSTh €€ [/ TOTOJHEHUs] 3HAHWM, PEeIleHUs] WHTE/UIeKTYalbHbIX U
9KCTIepUMEHTa/TbHBIX HCC/IeIoBaTebCKUX 3a7lad. B 1ie/ioM  cofiep>kaHue yuyeOHOTO TipegMeTa «XWMHs» JAHHOTO YPOBHSI HW3yUeHUs
OPHEHTHUPOBAaHO Ha (HOPMHUpPOBaHWE Yy OOYUarOIUXCS MUPOBO33DEHUECKOW OCHOBBI /I TIOHUMaHus (unocopckux wuzed, TaKUX Kak:
MaTepua/ibHOe eJUHCTBO HEOPraHWYecKoro M OpPraHWYecKoro Mupa, OOyC/IOBJIEHHOCTb CBOMCTB BEIECTB MX COCTaBOM M CTPOEHHUEM,
TI03HABaeMOCTb TIPUPOJHBIX SIBJIEHUM TIyTEéM OSKCIIEPUMEHTa W PpeIleHHs] TPOTUBOPEUMH MEXIYy HOBBIMU (DaKTaMHM U TeOpeTHUeCKUMH
TIPE/INOChI/IKAMU, OCO3HAaHWE POJId XMMHU B PELIeHUM 3KOJIOTMUeCKUX MpobsieM, a Takke MpobsieM cOepe)keHHs] SHEPreTUUYeCKUX PecypCoB,
CBIPBSI, CO3/JaHUsI HOBBIX TEXHOJIOTHUH U MaTepHasIOB.



B rmulaHe peineHuWs 3a/jau BOCIMTAHWsS, Pa3BUTHS W COLMANM3ALMM OOYYalOL[UXCS TIPUHSATHIE TIPOrPaMMOM IM0 XHUMHMU TIOAXO[bI K
OTIpe/Ie/IEHUI0 CO/IeP)KaHMs U TIOCTPOEeHMUsI TTpeiMeTa MpelyCMaTprUBaroT (POPMUPOBaHWE YHUBEPCATBHBIX YUeOHBIX [eHCTBUM, UMERIUX 6a30Boe
3HaUeHUe /i1 Pa3/IMUHbIX BUZOB [IeITe/IbHOCTH: pelleHus npobseM, TMOWCKa, aHaiu3a U 00paboTku wuHbOpMaryu, HeOoOXOAWMBIX /IS
TIpUOOpeTeHUs OIbITa MPAKTUUEeCKOW U UCC/IefloBaTeTbCKOU [esiTe/IbHOCTH, 3aHUMalollel BayKHOe MeCTO B TTI03HAHUM XUMUM.

B mnipakTuiKe mperofiaBaHysi XMMHAK Kak Ha YpOBHe OCHOBHOTO 0011jero oOpa3oBaHUsl, TaK U Ha YPOBHe Cpe/iHEro obiijero oo6pa3oBaHusl, Ipu
OTpe/ieJIeHUM COJlep)KaTellbHOM XapaKTepUCTUKY Liefiell M3ydeHus TMpeJMeTa HarpaB/ieHWeM IepBOCTeNeHHOM 3HAaUMMOCTU TPaJULIMOHHO
npy3HaéTcs popMUpPOBaHHE OCHOB XMMUUECKOW HayKM Kak 00JIaCTH COBPEMEHHOTO eCTeCTBO3HAHMSI, TPAKTUUeCKOU [1esiTe/IbHOCTH UeioBeKa U
KaK OZJHOTO M3 KOMIIOHEHTOB MHUPOBOU Ky/bTypbl. C MeTOLVUUYeCKOM TOYKHM 3DeHHs] TaKOW MOAXO[ K OMNpefle/IeHUI0 LieJield U3ydyeHus rpeameTa
SIBJISIETCSI BITOJIHE OTNPaBAAHHBIM.

CoriiacHO ZJAHHOM TOUKE 3pPeHUsI TJIaBHBIMH L[e/IIMU U3yUueHUs ripeaMeTa « XuMusi» Ha 6a3oBoM ypoBHe (10 —11 K1.) IBASIOTCS:

¢ (dopmMmupoBaHMe CUCTeMbI XUMHUUECKUX 3HAHUM KaK BayKHeMIllel CoCTaBistolel ecTeCTBeHHO-HayYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOM
JieXXaT K/IoueBble MOHSATUS, (DyHJaMeHTa/bHble 3aKOHbl U TEOPUU XUMHM, OCBOEHHE sI3blKa HayKH, YCBOeHWe W MOHWMaHWe CYIIHOCTH
JIOCTYTIHBIX 000011[eH1II MUPOBO33pPeHYeCKOT0 XapakTepa, 03HaKOMJIeHHe C UCTOpHel UX pa3BUTHS U CTAHOBJIEHUS;

e (¢opmupoBaHHe U pa3BUTHEe TIPeZCTaB/IeHHWN O HAyYHbIX MeTO/ax I103HaHUs BeIeCTB M XUMHUECKHX peaklLyi, HeoOXOAUMBIX /st
npuobpeTeHUs1 yMeHHUH OpHUEHTUPOBAThCSI B MUPe BeIeCTB W XUMUUECKUX SIBJIEHWM, UMEIOIINX MeCTO B TIPUPOJe, B TIPAaKTUUECKOU U
TOBCEeJHEBHOU »KU3HU;

® pa3BUTHE YMEHUH U CTIOCOOOB JIeSITeTIbBHOCTH, CBSI3aHHBIX C HAO/FOZIeHHeM U 00bsCHEHHEM XUMHUYeCKOTO KCIepUMeHTa, COO/IoieHneM
npaBu/1 Ge3omacHoro obparreHus C BeljeCTBaMHU.

Hapsiny c sTuUM, copepskaTenbHasi XapaKTePUCTUKA Lie/ied M 3ajjad M3ydyeHUs TpeJMeTa B MpOrpaMme MO XWMHWUW YTOUHEHa U
CKOPPEKTHPOBaHa B COOTBETCTBMU C HOBBLIMHM TIPHOPUTETAMH B CHCTeMe CpeJHero obOiero obpa3soBanusi. CerofHs B MpemnofilaBaHUd XUMHU B
Oosibliieii cTereHW OTAAETCS TMpeATouTeHre MPaKTUUeckol KOMITIOHEeHTe CojiepKaHusi 00y4yeHusl, OpUeHTUPOBAHHOW Ha TIOATOTOBKY BBIMTYCKHHKA
o611eobpa3oBaTe/ibHOM OpraHW3al[uy, Biajelollero He HabopoM 3HaHUM, a (YHKIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU
aKTHMBHOTO MOJTyueHUs 3HaHUM U IPUMEeHeHUsI UX B peasibHOM >KU3HU [i/1s pellieHUs IPaKTUYeCKUX 3a/au.

B B34 € 3TUM TIpU M3yYeHUH TpeiMeTa « XUMUs» JOMUHHUPYHOLee 3HaueHre pro0OpeTaroT Takue 11eJTd U 3aJjauH, Kak:

azilanTanys O0YyYarlUXCs K YCJIOBUSM [JUHAMUYHO pa3BUBAIOIIErocs MUpa, (OPMUPOBaHWE WHTE/UIEKTYaJbHO pa3BUTON JIMUHOCTH,
TOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTE/TbHOMY TPUHSTUIO TPAMOTHBIX PeIlleHUH B KOHKDETHBIX >KU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C Bell[eCTBAMU U UX IPUMEHEHUEM;

(dhopmMupoBaHue y 00ydarolUXCs K/IFOUEBbIX HABBIKOB (K/IHOUEBBIX KOMITETEHI[MH), UMEIOIINX YHHUBePCa/lbHOe 3HaueHue [JJIsi Pa3/TMuHBIX
BUJIOB [IeSITeJIbHOCTU: pellieHus 1pobJiem, Moucka, aHaau3a U 06paboTky nHdopMaly, HeoOX0AUMBIX [Jisi IPUOOpEeTeHus OTbITa /IesATeIbHOCTH,



KOTOpasi 3aHMMaeT Ba)KHOe MEeCTO B TO3HAHWU XWMHH, a TakKe /s OLeHKH C TO3WI[UH 3KOJI0TUYecKol 0e30MacHOCTH XapaKTepa BIIUSHUS
BeII[eCTB U XMMUUeCKUX TPOL[eCCOB Ha OPTaHM3M uejioBeKa U TIPUPOJIHYIO CPeay;

pa3BUTHE T03HABaTe/bHBIX WHTEPECOB, WHTE/IEKTYya/IbHBIX U TBOPUYECKMX CITIOCOOHOCTeH 00ydYaroluxcsi: CIOCOOHOCTH CaMOCTOSITe/TbHO
npuoOpeTaTh HOBbIe 3HaHHWSA T0 XWUMWUU B COOTBETCTBUU C >KU3HEHHBIMM TMOTPeOHOCTSMMU, HCII0/Ib30BaTh COBPeMeHHble WH(pOpMal[MOHHEIe
TeXHOJIOTUU [ijisl TIOWCKA U aHa/u3a yueOHOUM U HayYHO-TIONy/IIpHON MH(OPMAL[UM XMMUUYECKOT0 CO/lepyKaHus;

¢bopmMupoBaHMe U pa3BuTHe Yy O0OyuaroIMxcsi AacCOLMAaTHBHOTO U JIOTUYECKOTO MBbIILIeHus, Hab/roaTe/lbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPble 0COOeHHO He0OXO0AUMBI, B YaCTHOCTH, TIPY TVIAaHUPOBAHWH U TIPOBeZIEHUH XUMHUECKOTO SKCIIepUMeHTa;

BOCITUTaHWE y OoOydJaroumxcsi yOeXKAEHHOCTH B TYMaHMCTHYECKOM HarpaB/IeHHOCTH XWMWHM, €€ Ba)KHOW POJIM B PeIleHHd TJ00albHBIX
npo0sieM palMOHABHOTO TIPUPO/IOTI0/Ib30BaHMSI, TIOTIOJTHEHUsI YHEPTeTHUECKUX PEeCyPCOB U COXPAHEHUS! MPUPOJHOTO PABHOBECHs, OCO3HAHUS
HEoOX0IUMOCTH Oepe)KHOT0 OTHOILIEHHS K TIPUPOJie U CBOEMY 3/I0POBBIO, a TaKKe MPUOOpPeTeHHs OMbITa MCII0/Ib30BaHUS TTOJTyUeHHBIX 3HaHUH
JJ1sI TIDUHSTUS TPAMOTHBIX PellleHU B CUTYalUsIX, CBSI3aHHBIX C XUMUUYEeCKUMHU SIBJIEHUSIMHU.

B yueGHOM maHe cpeaHero oOiero obpa3oBaHus TIpeAMeT «XHUMHs» 0a30BOT0 YpOBHS BXOJUT B COCTaB TMpeAMETHOH 00JacTH
«EcTecTBeHHO-HayuHbIe TIpeZIMEThI».

OO6i11ee uKC/I0 YacoOB, OTBEJEHHBIX [I/Is M3yueHUs] XUMHH, Ha 6a30BOM ypoBHe cpefiHero obijero obpa3oBaHusi, coctapssieT 68 uacos: B 10
Ksacce — 34 vaca (1 uac B Heflent0), B 11 ksacce — 34 vaca (1 yac B Hejies0).



COJEPXAHUE OBYYEHUA
10 K/TACC
OPI'AHNYECKASA XUMUSA

TeopeTHuecKkre 0CHOBbI OPraHNUYeCcKON XUMHHU

[TpesMeT opraHMueCKOM XMMHUU: eé BOSHUKHOBEHHe, pa3BUTHe U 3HaueHue B [T0/Ty4YeHUH HOBBIX BellleCTB M MaTepuasoB. Teopust CTpOeHUs
opraHuueckux coefuHeHuii A. M. BytiepoBa, eé ocHOBHble mMosioKeHUsi. CTPyKTypHble (OpPMyJibl OpraHMYecKWX BelecTB. ['omosorus,
y30Mepusl. X¥MHUUYecKas CBsI3b B OpraHU4YeCKUX COeJMHeHUsX — OJUHapHble U KpaTHbIe CBS3U.

[MpeacraBneHve o KiacCUpUKAlMM OpraHUuecKWx BellecTB. HoMmeHK/aTypa oOpraHuuecKWX COeJUHeHU# (cucteMaTUueckas) U
TpPUBMAJIbHbIE Ha3BaHUS BaXKHENIIMX TIpe/iCTaBUTe/el K/1aCCOB OPraHUUeCKUX BellleCcTB.

OKcriepyMeHTalbHble MeTO/bl M3yueHMs BellleCTB M WX IpeBpalljeHHii: O3HakoMyleHHe C oOpasliaMM OpraHuueckKMX BelecTB U
MaTeprajaMM Ha KX OCHOBe, MO/|e/IMPOBaHHE MOJIEKYJl OpraHW4YecKHX BelecTB, HaO/oZleHHe U OMMcaHWe [eMOHCTPALMOHHBIX OIBITOB 10
TpeBpallleHUI0 OpraHMUeCcKUX BellleCTB MPY HarpeBaHWU (T1aB/ieHue, 00yTrirBaHue U TOpPeHHe).

YrneBogopoanl

AnKaHbI: COCTaB U CTPOEHHe, TOMOJIOTMYeCKU psii. MeTaH M 5TaH — MpPOCTeMIlNe MpeJCTaBUTeNN alKaHOB: (U3MUecKrie U XUMUUecKre
CBOMCTBA (peakLUM 3aMellleHUs] U TOPeHusl), HaxOXJeHne B IIPUpo/ie, OIyuyeHre U IpUMeHeHNe.

AnKeHbI: COCTaB U CTPOeHHe, TOMOJIOTUYeCKUW psii. DTWNEeH W TIPOMWIeH — TMpOoCTelilie MpeiCTaBUTe/NN alKeHOB: (U3MUecKde U
XMMHUEeCKHe CBOMCTBA (peakLiy r'MpUpOBaHMs, raJioreHMpOBaHus, THpaTalii, OKUC/IeHUs U ToMMepHr3aLiii), IojlyyeHre U IpYMeHeHue.

Ankaguensl: Oytagven-1,3 u MetunOyTagueH-1,3: cTpoeHue, BaKHelIe XMMAYeCcKHe CBOWCTBA (peakilysi nosmmepusanym). [lonyuenue
CUHTeTUYeCKOro KayuyKa U pe3uHbl.

ANKUHBI: cOCTaB U 0COOEHHOCTU CTPOEHMUs], TOMOJIOTUYeCKUI psifi. ALleTH/eH — POCTeNINI 1TpeJiCTaBUTe/ b alTKUHOB: COCTaB, CTPOEHHUE,
(u3ryeckrie 1 XMMHUECKHe CBOMCTBA (peakLjuy I'M/ipUpOBaHus, raloreHUpOBaHusl, ruipaTaliiy, FOpeHus), ojlyueHre U IpUMeHeHue.

Apensbl. Benson: cocraB, cTpoeHue, (u3nMyeckre U XMMHUUeCKHe CBOMCTBa (peakLy rajioreHUpPOBaHMS U HUTPOBaHMS), IMOJyueHUe U
npuMmeHeHue. Tonyon: cocmas, cmpoeHue, ¢pusuueckue u Xumuueckue ceolicmeda (peaxkyuu 2a102eHUpO8AHUsl U HUMPOBAHUs), NoaydeHue U
npumeHeHue. TOKCUYHOCTb apeHoB. ['eHeTHUeCKas CBSI3b MeX/Y YI/IeBOAOPOJaMH, IIPUHAZJIeKallMMH K pa3/IMuHbIM K/laccaMm.

[TpypoaHble KWCTOYHUKMU YTaeBoAopofoB. IlpupoaHblii ra3 u mnonyTHble HedTsiHble ra3bl. HedTh u eé mpoucxoxzaeHue. CriocoObt
nepepaboTKy He(TH: IeperoHKa, KpeKUHI (TepMUYeCKWl, KaTaquTudeckuil), nuposms. IIpogykTel nepepaboTky He(TH, MX INpPUMeHeHUe B
TIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrosb U MPOAYKTHI ero repepaboTKy.



OKcrepUMeHTaIbHbIE METO/IbI W3yUueHHs BeIeCTB W WX IpeBpallleHui: 03HaKoM/leHHe ¢ 0oOpas3ljamMy I/IacTMacC, KayuyyKoOB U Pe3UHBI,
koytekun «HedTb» U «¥YT0/B», MOJEIMpOBaHUE MOJIEKY/T YI/IeBOJOPO/IOB M TajlOreHOMPOU3BOAHBIX, TPOBeeHHe IPAKTUYeCKOW paboThi:
ToJTyueHure 3TUeHa U U3ydeHre ero CBOMCTB.

PacuéTtHbie 3amaun.

BbluncsieHusi M0 ypaBHEHHIO XMMWYeCKOW peakluu (Macchl, 00béMa, KOIMUeCTBa HMCXOJHOTO BelecTBa WM TIPOAYKTa peakLUH T10
M3BeCTHBIM Macce, 00BEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BeIlleCTB WK IMPOJAYKTOB PeaKI[|n).

Kucnopopcoaepxaiijue opraHuuecKue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHO/M W 3TaHO/: CTpPOeHWe, (QU3MUeckrue W XUMUUYeCKre CBOMCTBAa (peakluyd C aKTUBHBIMHU
MeTaJlJlaMH, TajloreHOBO0POJiaMU, TopeHue), IpuMeHeHue. BoJopoiHble CBsi3W MeX/1y MoJieKyaaMy CIMPTOB. [leiicTBUe MeTaHO/Ia U 3TaHO/a Ha
OpraHu3M uejioBeKa.

MHoroaTomMHbie CITUPThI. DTUIEHTIMKOJIb U TJIMLEPUH: CTpOeHure, (hr3nueckre U XUMHUUYeCKre CBONCTBA (B3aUMOEMCTBYE CO I[e/I0OUHBIMU
MeTaJlJlaMH, KaueCTBeHHasi peakiiisi HAa MHOT0aTOMHbIe CTTUPTHI). leiicTBUe Ha OpraHM3M uesioBeKa. [IpMeHeHue T/IHUI[epUHA U TUIeHT/TUKOJIS.

deHOM: CTpOeHre MOJIEKYIbI, (PU3NUecKre U XUMUUecKre cBOMCTBa. TokcMuHOCTh eHona. [Ipumenenue deHona.

Anbperuzibl 1 KemoHbl. PopManbierus, aueTanbJeruj: CTpoeHUe, (uU3MUecKre U XUMHUYECKHWe CBOMCTBa (peakLMW OKUC/IeHUs U
BOCCTAHOBJ/IEHUS], KAUeCTBEHHbIe PeaKL1K), TI0JyueHre U IpuMeHeHue.

OZIHOOCHOBHbIE TIpeZie/ibHbIe KapOOHOBBIE KUC/IOTHL. MypaBbMHAsl M YKCyCHasi KUCJIOTHI: CTPOeHHe, Gu3nUecKre ¥ XUMUUYecKre CBOMCTBA
(cBoiicTBa, OOIMe [ Kaacca KHUC/IOT, peakius 3TepudUKalvu), TojyueHre W TpuMeHeHWe. CTeapuHOBasi M OJIEMHOBAsi KUC/IOTHI Kak
TIPe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX KUC/IOT. Mblla KaK COJIH BBICIIMX KAPOOHOBBIX KUCJ/IOT, UX MOIOIIee JeiCTBHe.

CnoxxHble 3(Upbl KaK MPOW3BOZHbIE KAPOOHOBBIX KUC/IOT. ['MAPO/IN3 CIOXKHBIX 3GUPOB. JKupbl. I'uapou3 xupoB. [IpuMeHeHHe >KUPOB.
buonoruueckas posb >KUPOB.

YrneBogpl: coctaB, KaaccuUKalusi yrieBofioB (MOHO-, M- W To/Mcaxapyzbl). ['/ioko3a — mpocTelmii MOHOcaxapuj: 0COOeHHOCTH
CTPOEeHHsI MOJIeKY/Ibl, (Pu3nuecKre U XUMHYeCKre CBOMCTBa (B3auMo/jelicTBue C rugpokcugom meau(Il), okucieHWe aMMHayHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHoB/ieHUe, OpokeHHe TTH0KO03bI), HaXOK/eHWe B MPUPO/ie, IpUMeHeHre, brosioruueckasi posib. @otocuHTe3. dpykrosza
KaK MU30Mep IJIFOKO3bI.

Kpaxman u 1e/it0/103a Kak MpupofAHble nonuMepsl. CTpoeHre Kpaxmasia U Le/uit0/i03bl. Pusnyeckrue U XMMUUeCKUe CBOMCTBa Kpaxmara
(ruzponM3, KaueCTBeHHas peakiysi C M0JJOM).

OKcrepUMeHTaIbHbIE METO/Ibl W3yueHWsl BeIeCTB W WX TpeBpallleHuii: TpoBeieHWe, HabO/rofieHHe W OMUCaHWe J1eMOHCTPAI[MOHHBIX
OTBITOB: TOpeHHe CITUPTOB, KaueCTBEeHHbIe PeaKI[MH OJHOATOMHBIX CITUPTOB (OKHC/IeHHe 3TaHoia okcugom meau(Il)), MHOrOaTOMHBIX CITHPTOB
(B3auMoeticTBre rauiieprHa ¢ rugpokcugom mMeau(Il)), anpaerngop (okKuc/ieHHe aMMUAuHBIM PacTBOpPOM okcuja cepebpa(l) ¥ ruapokcuzoMm
meau(Il), B3auMozeiicTBre Kpaxmasia C M0ZioM), POBe/ieHre TIPAaKTUUeCKOM paboThI: CBOMCTBA PACTBOPA YKCYCHOM KHC/IOTHI.




PacuétHble 3aaumn.

BbIunc/ieHus: M0 ypaBHEHHIO XMMWYECKOH peakiuu (Macchl, 00béMa, KOMUeCTBa HMCXOJHOTO BeI[eCTBa WM TPOAYKTa pPeakKIUH IO
W3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 UCXOZHBIX BEIeCTB WU MPOJYKTOB PEaKI|H).

A3oTcozeprkaliiyie OpraHuuecKre CoeuHeHHS.

AMUHOKHCIOTHI Kak aM(poTepHble OpraHnueckue coeuHeHus. @u3nueckue U XMMAYeCKre CBOMCTBa aMUHOKHUCIIOT (Ha MPUMepe TJULKHA).
buonorunyeckoe 3HaueHre aMMHOKUCIIOT. [lenTuebl.

benku Kak TpUpO/iHBbIe BBICOKOMOJIEKYJISIDHbIE coefvHeHUs. [lepBUYHasi, BTOpDWYHAs U TpPeTUYHas CTPYKTypa OenkoB. XuMHUeCKHe
CBOMCTBa O€JIKOB: TUAPOJIN3, IeHaTypalis, KaueCTBeHHbIe Peakl[iu Ha OesTKu.

OKcrepUMeHTa/lbHbIE MeTO/[bI WU3YUeHHs] BeIleCTB W WX TpeBpallleHHid: HaO/foZieHne W OIMMCaHWe JeMOHCTPALMOHHBIX OIbITOB:
JeHaTtyparyst Oe/IKOB MPU HarpeBaHWH, [IBETHbIE Peakiuy Oe/IKOB.

BbicoKOMO/IEKY/IAPHBbIE COeMHEHHUA

OCHOBHBIE TIOHATHS XWMHH BBICOKOMOJIEKY/IIPHBIX COEJAMHEHWM: MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO, CTeleHb MOMMepU3aliiy,
cpezHsist MoJieKyJisipHasi Macca. OCHOBHbIE MeTO/Ibl CUHTe3a BbICOKOMOJIEKYJISIPHBIX COeZIMHEeHUH — MOoIMMepr3aLiis U MOJTMKOH/ [eHCaLusl.

OKcrieprMeHTalbHbIE MeTO/Ibl M3yueHMs BelLeCTB M WX TIpeBpallleHWi: O3HaKoMJieHHWe C oOpasijaMu TPUPOJAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJITACTMAcc, KayuyKoOB.

MexnipeiMeTHbIe CBSA3U.

Peasn3aiiysi MeXXIIpeIMETHBIX CBSI3€H MPU U3yUeHUH OpraHuYecKou XumMur B 10 Kjlacce OCyIIeCTB/ISIeTCSl Yepe3 UCIT0/Ib30BaHue Kak 00IuX
eCTeCTBeHHO-HAyUHbBIX MTOHSTHH, TaK U MOHATUMN, SIB/ISIONIUXCSI CUCTEMHBIMHM [I/I1 OT/Je/IbHBIX TPeIMETOB eCTeCTBeHHO-HayuHOT0 I[UK/IA.

OO1e ecTeCTBEHHO-Hay4Hble TIOHSITHS: SIBJIeHHWEe, HAy4HbIM (aKT, TUIOTe3a, 3aKOH, TeOpHs, aHaau3, CHUHTe3, KaaccuduKaius,
NepUOJUUHOCTD, HAO/MIOIeHre, U3MepeHHe, IKCIIEPUMEHT, MOZIe/TMPOBAHKE.

du3uKka: MaTepus, SHEPTUs, Macca, aToM, 3JIeKTPOH, MOJIeKyJla, JHepreTHUeCKrii ypoBeHb, BellleCTBO, Tesio, 00hEM, arperaTHoe COCTOsTHUe
BelllecTBa, (pr3nueckre BeJIMUMHBI U eIMHHULBI UX U3MepPeHUs.

buonorust: kietka, opraHusmM, Ouochepa, oOMeH Bell[eCTB B OpraHu3Me, (OTOCHHTe3, OHOJIOTHUYECKH aKTHBHBIe BelrlecTBa (0OesKy,
YT7IeBOABI, )KUPBI, (DEPMEHTBHI).

['eorpadus: MUHepaJsibl, TOPHBIE TIOPO/IbI, TOJIe3HbIE NCKOTIaeMble, TOTUIUBO, PECYPCHI.

TeXHOIOTHSI: THITEBbIe MPOJYKThI, OCHOBBI PAlIMOHAIBLHOTO TIMTAHUs, MOOIIME CPeZCTBA, JIEKAPDCTBEHHBIE M KOCMETHUECKHe TperiapaThl,
MaTepHasibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJTIACC



OBILIAA 1 HEOP'TAHNYECKASA XUMUSA

TeopeTnuecKkue 0CHOBbI XMMUH

XUMU4ecKui 3neMeHT. AToM. SIIpo aToMa, U30TOMbI. DIeKTPOHHAsE 000/10UKa. DHepreTuyecKre YPOBHHU, MOAyPOBHU. ATOMHbBIE OpOUTasy,
s-, p-, d- anemenThl. OCOOEHHOCTH pacIipe/ie/ieHus 37IEKTPOHOB 10 OPOUTA/IsIM B aTOMax 3/71eMeHTOB TIepBbIX UeThIPEX MepPUOZA0B. DyieKTPOHHas
KOH(Uryparusi aTOMOB.

[Tepuoanueckuii 3akoH U Ilepuojuueckas cucTeMa XUMUuecKux 3yieMeHTOB [I. M. MeHjeneeBa. CBs3b MepUOAMYECKOTO 3aKOHA U
[Teproguueckoy crcteMbl XUMHAYeCKUX 371eMeHTOB [I. V1. MeHziesleeBa C COBpeMeHHOW TeOpUel CTPOeHHsI aTOMOB. 3aKOHOMEPHOCTH W3MeHeHHUs
CBOMCTB XUMHUECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU ITPOCTHIX U CJIOXKHBIX BEI[EeCTB T10 IPYTIIaM U MeproziaM. 3HaueHHe IMePUOANYeCcKOoro 3aKOHa
B Pa3sBUTUU HAYKH.

CrpoeHue BellecTBa. XUMHYecKas: CBsi3b. BHJpl XMMHUeCKOM CBSI3U (KOBajleHTHasi HeIoJIsspHas U TOJspHasi, MOHHAsl, MeTa/l/InuecKas).
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOH XUMHMUeCKOW CBsi3M (OOMEHHBIH M JOHOPHO-AaKIeNTOpHBIN). BomopogHas cBsi3b. BaneHTHOCTb.
OJIeKTPOOTpULaTeIbHOCTb. CTereHb OKUC/IeHUs. VIOHbl: KaTUOHBI M aHUOHBI.

BeliectBa MOJIeKyJIIpHOTO Y HEMOJIEKYJIIPHOTO CTPOeHUs. 3aKOH ITOCTOSIHCTBA COCTaBa BelljeCcTBa. THIIbI KPUCTa/UIMUECKUX PeLIBTOK.
3aBUCHMOCTb CBOMCTBA BeLeCTB OT TUIA KPUCTA/I/TMUECKON PelléTKu.

[TonsiTHe 0 fucCrepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOWHBIE pacTBOPBI. MaccoBas 1011 BeljecTBa B paCTBOpe.

Krnaccudukaiiys HeopraHnueckrux coefiuHeHnid. HoMeHK/aTypa HeopraHnueckux BelljecTB. ['eHeTUuecKast CBSi3b HEOPraHUUYeCKHX BelleCTB,
TIpUHA/JIeKalMX K pa3/IMuHbIM K/laCcCaM.

Xumnueckas: peakuusi. Knaccuukais XMMUUYeCKMX peakldii B HEOPraHMUeCKOW W OpraHM4yecKod XMMHM. 3aKOH COXPaHeHMsI MacChl
BelL[eCTB, 3aKOH COXPaHeHMs U MpeBpallleHHs SHepIuu [pU XUMUYEeCKUX peakLysiX.

CKOpOCTb peakLyH, eé 3aBUCHMOCTb OT pa3/MyHbIX akTopoB. OOpaTuMbie peakiuu. XUMHUUeckKoe paBHOBecHe. DaKTOpbI, BIUSIOLIME Ha
COCTOsIHMEe XUMHUUeCcKoro paBHoBecust. [Ipunnun Jle [lartense.

Onektponutuyeckass auccoruanusi. CuibHble W c1abble 371eKTposuThl. Cpefia BOAHBIX pacTBOPOB BeILECTB: KHC/as, HeWTpasbHasi,
L[e/I0YHas.

OKuCIMTeIbHO-BOCCTAHOBUTE/IbHBIE PeaKL1U.

OKcrepUMeHTaIbHbIE METO/[bI M3YUEHHUs] BEIeCTB M WX TIpeBpallleHui: AeMOHCTpauus Tabmmi «Ilepuoguueckasi cMCTeMa XUMHUECKUX
ynemeHTOB /. V1. MeHzeneeBa», u3yueHue Mojiesiell KpUCTa/TIMUeCKUX PeLIéToK, Hab/rojeHre ¥ OnicaHue AeMOHCTPALMOHHBIX U Tab0paTOPHBIX
OTBITOB (pa3/ioyKeHHe MepoKCH/ia BOJOPOAA B MPUCYTCTBMY KaTaau3aTopa, OnpeZesieHre CpeJibl paCTBOPOB BelLeCTB C TOMOILBI0 YHUBEPCA/ILHOTO
WH/IMKaTopa, peaklud HWOHHOTO OoOMeHa), TNpoBe/eHHe TMpaKTHuecKou paboTbl «BiusiHMe pa3inyHbIX (DaKTOPOB Ha CKOPOCTb XUMHYeCKOM
peakLmn».



PacuétHble 3aaumn.

PacuéTtbl Mo ypaBHeHUSIM XUMUUECKHX peaklivii, B TOM YKC/ie TepPMOXHUMUYECKHe pacuéThl, paCuéThl C MCTI0/Ib30BaHUEM TIOHSATHUS «MaCcCOBast
[l0J151 BeLeCTBa».

Heoprannueckass xumus

Hewmetaribl. TlonoxeHnve HeMeTannoB B [lepuoanyeckoli cucteme Xumuueckux sieMeHToB [I. 1. MeHzieneeBa 1 0CO6@HHOCTH CTPOEHMUS
aTomoB. du3nyecKre CBOMCTBA HEMeTa/IJIOB. AJIJIOTPONKSI HeMeTasuioB (Ha IIpuMepe KMCI0po/a, cepel, hocdopa u yrieposa).

XuMuHyeckre CBOWMCTBA Ba)KHEMILIMX HeMeTaslioB (rajioreHoB, cepkl, a30Ta, gocdopa, yriaeposa U KpeMHUs1) U UX COelMHeHUH (OKCHU[OB,
KUC/IOPO/ICO/IePrKaLMX KUCIIOT, BOAOPOAHBIX COeAUHEHUH).

[TpuMeHeHre Ba)KHEUIIMX HEMeTasVIOB U UX COeJUHEHUN.

Mertannbl. [Tonoxxenne metarvioB B Ilepropndeckoil cucteMe XuMuueckux semeHTOB [. V. MenpeneeBa. OcoOeHHOCTH CTPOEHHS
3JIEKTPOHHBIX 000/104eK aTOMOB MeTasiioB. O0IMe Gu3nueckye CBoWCTBa MeTa/uioB. CrlaBbl META/IJIOB. DJIEKTPOXUMHUUECKUH PsiJ| HarpsDKeHUH
MeTaJsl/IoB.

XYMUUeCKre CBOMCTBa BaKHEWIIMX MeTas/ioB (HAaTpWM, KanuM, Ka/bliMi, MarHuW, aqlOMUHUM, LMHK, XPOM, >Keje30, Me[lb) U MX
COoeIMHEeHUH.

O61me criocoObl TIOy4YeHHst MeTasuioB. [IprMeHeHYe MeTasIoB B OBITY U TEXHUKe.

OKcrepUMeHTaIbHbIE METO/bI U3yUeHHs BeIl[eCTB U UX TpeBpallleHnui: u3yueHre KOJIeKIMU «MeTasl/ibl ¥ CIIaBbl», 00pa3lioB HEMETAaJI/IOB,
pellieHre 3KCIepUMeHTaIbHBIX 3a/lay, HaO/Mo[eHre W OINMCaHWe IeMOHCTPAI[MOHHBIX M J1ab0paTOPHBIX OMBITOB (B3aMMO/IEHCTBHE THAPOKCHA
aJIFOMUHUS C paCTBOpPaMU KUCJIOT U I1jejioueid, KaueCTBeHHbIe peaKlii Ha KaTUOHbI MeTasljioB).

PacuétHbie 3agaumn.

PacuéThl Macchl BelljeCTBa WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMUECTBY BEI[eCTBa, Macce WM OOBEMY OJHOTO W3 y4yaCTBYIOIIMX B
peakLvy BellecTB, pacuéThl Macchl (06bEMa, KOIMUEeCTBa BellleCTBa) MPOAYKTOB peakLvy, eC/Ti OFHO U3 BellleCTB UMeeT TIPUMeCH.

XumMo U )XU3Hb

Posib xvMum B 00ecriedeHUH 3KOJ0TUUYeCcKOW, SHepPreTUUeckod W THIIeBOW 0e30MacHOCTH, Pa3BUTUM MeAWLUHBbI. [IOHSATHe O HayuHBIX
MeTO/laX MO3HaHUS BelleCTB U XUMUUeCKHUX peaKLUu.

[TpeacraBnenus 06 00X HAYYHBIX TIPUHIUIIAX POMBIIIEHHOTO TIOJTyYeHHsT BaXKHEHIIIX BeIIeCTB.

UYesioBeK B MHpe Bell[eCTB M MaTepUasioB: BaKHelillMe CTPOWTe/IbHble MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepuasibl, KpPaCKu, CTeKJIO,
KepaMHKa, MaTepUasbl [I/is 37IeEKTPOHUKH, HAHOMAaTepyasibl, OpraHnYeCcKre U MUHepasbHble y100peHusl.

XUMHSI U 3[J0pPOBbe Ue/IOBeKa: MpaBW/a MUCIOIb30BaHUS JIEKAPCTBEHHBIX MperapaToB, MpaBuia 0e30MacHOro MCIO/Ib30BaHUsS TperapaToB
OLITOBOM XMMHU B IOBCEIHEBHOMN >KU3HU.

MexripeIMeTHbIE CBSA3H.



Pean3aniyisi MeXXIIpeJMeTHBIX CBsi3el P U3yueHHH 0011iell 1 HeoOpraHMUecKol XMMKH B 11 K/acce OCyIeCTB/sIeTCsT uepe3 MCI0/Ib30BaHe
KakK OOI[MX ecTeCTBeHHO-HAYYHBIX TMOHSTHM, TaK U TIOHSITUM, SIBJSIOLIUXCS CUCTEMHBIMU JJISI OT[E/IbHBIX TPeJMETOB eCTeCTBeHHO-HayYHOTO
L[MK/Ia.

OOmye ecTeCTBeHHO-HAay4HbIe TOHSTHS: HAay4HbIM (DaKT, THUTIOTe3a, 3aKOH, TeOpHs, aHalW3, CHHTe3, KiacCU(UKarys, TepruoAUIHOCTb,
HaOJrofieHre, SKCIIepUMeHT, MO/le/IMpOBaHue, U3MepeHue, siBleHHe.

du3uka: MaTepus, SHeprusi, mMacca, aToM, 3/IeKTPOH, MPOTOH, HEWTPOH, WOH, WU30TOI, paZiMOaKTUBHOCTb, MOJEKY/a, SHepreThuecKui
yPOBeHb, BeIlleCTBO, TeJlo, 00bEM, arperaTHoe COCTOsSIHUE BellleCTBa, (pr3ryecKre BeJIMUMHBI M eZJUHULIBI UX U3MepeHHs], CKOPOCTb.

Buonorus: kieTka, opranusM, 3KocucTeMa, brocdepa, Makpo- 1 MUKpPO3JIeMeHThl, BUTAMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

[eorpadusi: MuHepasibl, TOpPHBIE TIOPO/bl, T0/Ie3HbIE NCKOTaeMble, TOI/IMBO, PeCYPChI.

TexHomorusa: XyUMUYecKasi IPOMBILIIEHHOCTb, MeTa/uUlyprusi, TPOM3BOJCTBO CTPOWTE/bHBIX MAaTepuasioB, CeIbCKOXO03SMCTBEHHOe
TIPOU3BO/ICTBO, MHUILEBasi POMBILIEHHOCTb, (hapMarieBTHUecKasi POMBILLIIEHHOCTh, POM3BO/CTBO KOCMETUUYECKUX TpenapaToB, POU3BOJCTBO
KOHCTPYKLIMOHHBIX MaTepUasIoB, 3/IeKTPOHHAs IPOMBILLIEHHOCTb, HAHOTEXHOJIOTHH.



[INMTAHNPYEMBIE PE3YJIbTATbI OCBOEHNA IIPOI'PAMMLBI 110 XMUMMWU HA BA3OBOM YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3y/jbTaTaM OCBOEHHS OOyYarol[UMHCS TIpOrpaMM CpejHero o0iero obpa3oBaHUs
(TMYHOCTHBIM, MeTarpeAMEeTHbIM W TIpeAMeTHbIM). HayuHo-MeToquueckoli OCHOBOHM [jisi pa3pabOTKK TUIaHUPYEMbIX pe3y/IbTaTOB OCBOEHMs
TIpOrpaMM CpeZiHero o01ero o6pa3oBaHUs SBJSIETCS CUCTEMHO-AeATeTbHOCTHBINA TIOXO/I.

B COOTBETCTBUY C CUCTEMHO-/IeITe/TbHOCTHBIM ITO/IX0JIOM B CTPYKTYP€ JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIpeiMeTa « XUMHsI» Ha YPOBHe
cpezHero o61iero 006pa3oBaHus BblIeIeHbI C/IeIyIOLIHe COCTABISIOLIHe:

0CO3HaHHWEe OOYyUaroIUMHUCI POCCUHCKOM TpakKJaHCKOW WJAEHTUYHOCTU — TOTOBHOCTHM K CAMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMooTIpe/Ie/IeHHIO;

Ha/IMuKe MOTHBALIMHU K 00yueHHIo;

1ieJIeHarnpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeXXIeHWH JTMUHOCTH Ha OCHOBE K/THOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJHLIMK 06a30BOM
HAayKU XUMUH;

TOTOBHOCTb M CIOCOOHOCTh OOYyYaroIuXCsi PYKOBOJCTBOBATHCS B CBOEH [eSTeNbHOCTH I|eHHOCTHO-CMBIC/JIOBHIMUA YCTaHOBKAMH,
TIPUCYIITUMHU 1[e/IOCTHOM CUCTEME XUMHUUECKOro 0O6pa3oBaHus;

Ha/In4Me TIPaBOCO3HAHMS SKOJIOTHUECKOU KY/IbTyPhI U CIIOCOOHOCTH CTaBUTbD 1]€JIM U CTPOUTD )KM3HEHHBIE TIIaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWS TpeAMeTa «XHUMHS» [JOCTHUTAIOTCS B €AWHCTBE YyueOHOM M BOCIMTATeJIbHOW [eSTeTbHOCTH B
COOTBETCTBUM C T'YMaHUCTUUYECKMMH, COITMOKYJIbTYPHBIMH, AyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSMH M HjlealaMHd POCCHUHCKOrO TPakIaHCKOTO
ob1ecTBa, MPUHATHIMUA B 00IECTBe HOPMaMM W TPaBU/IaMH TOBeJeHUs], CIIOCOOCTBYIOIMMM TPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBJIEHUS JINYHOCTH 00YUaOIIMXCSL.

JIMYHOCTHBIE Ppe3yJbTaThl OCBOEHUS TpeaMeTa «XUMUs» OTpPaXkaroT C(HOPMHMPOBAHHOCTL OIbITA TMO3HABATE/JILHOH M TPAKTUYECKOU
JesITeTbHOCTA 00yUaroIuXxcs 110 peay3alvy IPUHSATHIX B 00IIlecTBe [IeHHOCTeH, B TOM YKCJ/Ie B YaCTH:

1) rpaXk/JaHCKOr0 BOCIIUTAaHUA:

0CO3HaHUs 00YUAFOIIMUMHUCS CBOMX KOHCTUTYI[MOHHBIX MTPAaB U 00513aHHOCTEH, YBa)KeHUsI K 3aKOHY U MPaBOIIOPSIZKY;

TIpe/ICTaB/IeHUsI O COLIMAIbHBIX HOPMaXx M MpaBU/IaX MeXX/IMYHOCTHBIX OTHOIIIEHUH B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JeSTeJIbHOCTH MPH CO3[jaHUM YUeOHBIX MMPOEKTOB, PEIIeHHWH YueOHBIX W TMO3HaBaTe/bHBIX 3a7iad,
BBITIOJTHEHUM XUMHUUECKUX SKCIIEPUMEHTOB;



CMOCOOHOCTH TIOHUMAaThb W TIPUHUMATh MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHTbl JPYTUX TP aHaju3e pPa3/uuHbIX BUZOB yuyeOHOMU
JieATeIbHOCTY;

2) NIaTPUOTHYECKOTO BOCIIUTAHUS:

LIeHHOCTHOTO OTHOIIIEHUS K NCTOPUYECKOMY Y HayYHOMY HacJIe/IuI0 OTeueCTBEHHOW XUMUM;

yBa)KeHUs K TIPOLIeCcCy TBOpUeCTBa B 00/1aCTU TEOPUU Y TIPAKTUUECKOT0 MPUMeHeHUs] XUMUU, 0CO3HaHUsI TOT0, UTO JJOCTHXKEeHHUSI HayKH eCcTb
pe3y/bTaT AIUTebHbIX Hab/H0/IeH U, KPOTIOT/IMBBIX SKCIIepUMEeHTaIbHbIX TIOMCKOB, TIOCTOSTHHOTO TPYZA YU€HBIX U TIPAaKTHKOB;

WHTepeca U Mo3HaBaTe/bHbIX MOTHBOB B TIOJTYYeHHUHU U TOC/eyIOIeM aHa/iu3e WHGOpMalUy O TiepefioBbIX JOCTH)KEHHUSIX COBPeMeHHOM
OTeueCTBeHHOU XUMUU,

3) lyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

HPaBCTBEHHOTO CO3HAHWUS, ITUYECKOTO TIOBe/IeHHS;

CITOCOOHOCTH OL|eHMBaTh CUTYal[iM, CBsi3aHHble C XUMHUYECKUMH $IBJIEHUSIMH, W TIPUHUMaTh OCO3HAHHbIE peIleHHs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTY;

TOTOBHOCTH OL|eHMBAThb CBOE IOBe/leHHe U TOCTYINKH CBOMX TOBapHIleld C TO3ULIMHA HPABCTBEHHBIX W TPABOBBIX HOPM U OCO3HaHUe
TIOC/IeJICTBUI 3TUX MOCTYIIKOB;

4) dpopMupoBaHusA Ky/IbTYPbI 3/[0POBbSI:

TIOHUMaHUsl LIEHHOCTeM 3/[0poBoro M Oe3omacHoro obpa3a >KW3HH, HeOOXOAMMOCTU OTBETCTBEHHOTO OTHOIIEHWs K COOCTBEHHOMY
(hU3UeCKOMY U MICUXUUECKOMY 3/10POBbIO;

co0/troieHyst TIpaBU/I 6e3011acHOT0 0OpaIlieHusI C BelljeCTBaMH B OBbITY, TTIOBCeITHEBHOM )KU3HU U B TPY/IOBOH /1€Te/IbHOCTH;

TIOHUMaHUsI L[eHHOCTH TIPaBW/I WHAWBHUYaTbHOTO M KOJJIEKTUBHOTO 0€30MMacHOro TOBeJeHUs] B CUTYalUsX, YIPOXKAIOLIMX 3/10POBLI0 U
JKW3HU JIIOIel;

0CO3HaHUsI TIOC/IeJCTBUI U HETIPUATHS BPeJHbIX TIPUBbIUeK (YroTpeOieHus a/IkoroJisi, HAPKOTUKOB, KYPeHHs);

5) TPy/A0BOT'0 BOCIIUTAHUA:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTU B yueOHO-HCC/IeI0BaTeIbCKON /1esiTe/IbHOCTH, 00IeCTBEHHO IT0JIe3HOM, TBOPUECKOW U APYTUX BUAAX
JesITeTbHOCTH;

YCTaHOBKH Ha aKTMBHOE YJaCTHe B PellleHUU TIPAaKTUUYeCKUX 3a/lau COLMaIbHOM HalpaB/IeHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTepeca K MPaKTHUeCcKOMY M3yUYeHHI0 MpodeCcCHii pa3IMuHOro poZia, B TOM UKC/ie Ha OCHOBe ITPUMeHeHHs ITPeAMEeTHBIX 3HAHUH 10 XUMUU;

yYBa)KeHUs1 K TPYAY, TIOJSIM TPy/ia U pe3yJibTaTaM TPY/J0BOU JesaTeIbHOCTY;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY WHAWBH/Ya/bHOW TpPaeKTOpUM 00pa3oBaHus, Oymyied mpodeccHd U peann3alud COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB C YYETOM JTMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTeN K XUMUH, UHTepeCcoB U MoTpebHoCTel 0011[eCTBa;

6) 3K0/I0rHYecKoro BOCIIUTaHHA:



9KOJIOTUYeCKH 1ieieco00pa3HOro OTHOIIEeHHs K TIPHPO/ie, KaK MCTOYHUKY CyII[eCTBOBAHUS )KU3HU Ha 3emIie;

TIOHUMaHUs T7100a/IbHOTO  XapakTepa S3KOJIOTMUECKUX TMpo0sieM, BIWSHUS SKOHOMHYECKMX TIPOLIECCOB HA COCTOSTHME TIPUPOJHON U
COLIManbHOM CpeJibl;

0CO3HaHUsI He0OXOJUMOCTH UCIT0/Ib30BaHUs JOCTKEHUI XUMUU [I71s1 pellieHHsi BOMIPOCOB PaljMOHaIbHOTO MTPUPO/0TI0/Ib30BaHMUS;

aKTUBHOT'O HEMNpUATUsl [eMCTBUM, NMPUHOCAIIMX BpeJ, OKpY)Karollell NPUPOAHOM cpefie, YMeHUs MPOrHO3MPOBaTh HeOJarornpusiTHbe
5K0JIOTMUeCKue 110C/Ie/ICTBUS NpeAlIPUHUMaeMbIX JelCTBUI U NIpeJoTBpallaTh UX;

Ha/IM4ysl PasBUTOIO 3KOJOTMUECKOrO MBILUIEHUS], 3KOJIOTMYeCKOM KyJIbTYpPbl, OIbITa [eATeJbHOCTH SKOJ0IMUYecKOd HarpaBlIeHHOCTH,
yMeHHsI PYKOBOJCTBOBaTbCs MMM B I103HABaTe/NbHOM, KOMMYHHKAaTUBHOW M COLMA/TbHOM TIPAKTHKe, CIOCOOHOCTM U YMEHUsI aKTUBHO
TIPOTHUBOCTOSITh UE0JIOTUH XeMohoouy;

7) leHHOCTH Hay4YHOI'0 MO3HAaHHUSA:

cpopMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIET0 COBDEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U 001[eCTBEHHOU TIPAaKTHKH;

MOHWMaHUsl Crielu(UKA XUMHM KaK HayKu, OCO3HaHWs eé poju B ()OPMHPOBAHHWM DPALiMOHATBbHOIO HAYUYHOI'O MBIIIEHUS, CO3JaHuu
11eJIOCTHOTO TIpe/iCcTaB/eHHs1 00 OKpy’KarollleM Mupe KakK O eJUHCTBe INpPHPOJbl U YesoBeKa, B IMO3HAHUU MPUPOJHBIX 3aKOHOMEpPHOCTed U
peliieHuM 1pobieM coOXpaHeHHUs! IPUPOJHOTO PAaBHOBECHS;

yOe>XIHHOCTH B 00001 3HAUMMOCTH XMMHU [I/I51 COBPEMEHHOM LIMBU/IM3alUY: B €6 TYMaHUCTUUeCKOW HarpaB/eHHOCTH U Ba)KHOM POJH B
CO3ZlaHUM HOBOW 0a3bl MaTepUarbHOW KY/bTYPbI, pelleHud Tr100anbHbIX IPOo0JeM YCTOMUMBOTO DAa3BUTHS UeNIOBEUeCTBA — ChIPbEBOH,
JHEPreTUYeCcKOM, MUILEBON U SKOJIOTMYeCcKOr 06e30MmacHOCTH, B pa3BUTHN MeJULMHBI, 00ecrieyeHuH YCIOBHUN YCIIEIIHOTO TPYAA U SKOJIOTHUECKH
KOM(OPTHOM )KU3HU KaXKAOTO usleHa 0011[ecTBa;

eCTeCTBeHHO-HAayYHOW TPaMOTHOCTU: TIOHUMaHUsI CYL[HOCTH METOZOB TO3HAHUs, UCIOIb3yeMbIX B eCTeCTBEHHBIX HayKax, CIIOCOOHOCTU
WCII0/Tb30BaTh TOJyYaeMble 3HaHWs JJIs aHaau3a U O0BSICHEHUs SIB/IEHUH OKDPY’KaroILlero MUpa W MPOUCXOJSUIMX B HEM W3MeHeHWUH, YMeHHUs
JiesiaTb 000CHOBaHHbBIE 3aK/IFOYEHUs] HA OCHOBE HayYHBIX (DAKTOB M UMEIOILMXCS JAHHBIX C Lie/IbI0 MOIyYeHHs! J0CTOBEPHbBIX BbIBOJOB;

CII0COOHOCTH CaMOCTOSITe/IbHO MCIT0/Ib30BaTh XMMUUeCKHe 3HaHUs /I/1s1 pellieHust 11po6/ieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K II03HaHHUIO U UCC/Ie[0BaTeIbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HerpephIBHOMY 00pa30BaHUIO U CaM000Opa30BaHMIO, K aKTUBHOMY I10JIyYeHHIO HOBBIX 3HAHWH 10 XVMUH B
COOTBETCTBHUH C KU3HEHHBIMH TTOTPeOHOCTSIMU;

MHTepeca K 0COOeHHOCTSIM TPyZa B pa3/NuHbIX chepax rnpodeccroHambHON /1esiTeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpegMeTHbIe pe3y/IbTaThl 0CBOEHUsI yUeOHOTO rpeaMeTa « XUMHsI» Ha YPOBHE CPeIHEro 0011[ero o6pa3oBaHus BK/IFOUAIOT:



3HAUMMble [T (OPMUPOBAHUS MHPOBO33DEHUS OOYUAIOIUXCA MEXIUCIUILTMHAPHBIE (MeXIpeJMeTHbIe) O0OleHayUHble TTOHSTHS,
OTpa’karolljie 11eJIOCTHOCTh HAayuHOM KapTHWHBbI MHUpA U CIeld(dUKy MeTO[OB T03HaHUs, WCI0J/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepus,
BeII|eCTBO, JHEprus, siB/ieHWe, TpOllecC, CUCTeMa, HayuyHbld (aKT, TPUHLIMII, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs, HCC/efioBaHUe,
HaOJtroieHre, U3MepeHre, SKCIIePUMEHT U JIPYTHe);

yHUBepcajibHble y4yeOHble [eiicTBUsl (TO3HaBaTe/bHble, KOMMYHHUKaTUBHbIe, Dery/sSTHBHBIE), obecrieunBatoiiye ¢GopMUpOBaHKe
(hyHKI[MOHA/TLHOM IPAMOTHOCTH M COL[A/IbHOM KOMITeTeHI[UH 00yUaroIuXCs;

CIIOCOOHOCTH 00YUarOIIUXCS WCTOb30BaTh OCBOEHHBbIE MEXAUCLUTUIMHAPHbIE, MUDOBO33peHUeCKHe 3HaHUs M YHUBepCalbHble yueOHbIe
JleMiCTBYS B MIO3HABATe/IbHOM U COLIMA/IbHOM MPaKTHKe.

MertarnpegMeTHbIe pe3y/bTaThl OTPAXKAIOT OBJIaJileHWe YHUBEPCA/bHBIMA yueOHbIMU TI03HAaBaTe/bHbIMA, KOMMYHUKATUBHBIMU W
peryJiATUBHLIMU [1eHCTBUSMHU.

OBJ/1ajleHHe YHHBEPCA/IbHBIMH YUe0HBIMH M03HABAaTeTbHBIMU IeHCTBHUAMU:

1) 0a3oBbIe JTOrMUYECKHUE [JeHCTBHA:

CaMOCTOsITe/IbHO (hOPMY/IMPOBATh U aKTya/lu3UPOBaTh MpobJieMy, BCeCTOPOHHE eé pacCMaTpUBaTh;

orpefiesisiTh LieJIM  JesiTeIbHOCTH, 3ajiaBasi MapamMeTpbl W KPUTEPUM HX [JOCTW)KEHUS, COOTHOCUTH pe3y/bTaTbl [JesiTeIbHOCTU C
TOCTaBJ/IeHHBbIMU LIe/ISIMU;

WICTI0JTb30BaTh MPU OCBOEHUM 3HAHWM MPUEMBI JIOTMUECKOT0 MBIILIEHUS] — BbIJ|e/ISITh XapaKTepHble MPU3HAKKU TIOHSTUM U yCTaHaB/IUBATb UX
B3aMOCBSI3b, UCTIO/Ib30BaTh COOTBETCTBYIOII[HE TTOHATHUS /17151 00BSICHEHUST OT/e/IbHBIX (DAKTOB U SIBJIEHUN;

BbIOMPATh OCHOBAHUS M KDUTEPHH /151 KITACCU(DUKAIUH BEIIeCTB U XUMUUECKUX PeaKIvi;

yCTaHaB/IMBaTh TIPUUUHHO-C/Ie/[CTBEHHBIE CBS3U MEXKY M3yUaeMbIMU SIBJIEHUSMU;

CTPOUTH JIOTMUECKUe pacCy>KaeHusi (MHAYKTUBHbIE, AeJyKTHWBHbIE, TI0 aHA/IIOTHH), BBISB/ISATH 3aKOHOMEPHOCTW U TIPOTHBODEUHS B
paccMaTpuBaeMbIX SIBJIEHUSIX, (POPMYJ/IMPOBATh BbIBO/bI U 3aK/IFOUEHUS;

NpUMEHSITb B TpoLlecce TI03HAHUS, HCTOb3yeMble B XUMWUM CUMBOJIMUeCKWe (3HAKOBble) MOZenH, TpeoOpa30oBbIBaTh MOZeTbHbIe
TIpe/ICTaB/ieHNsI — XUMHUeCKUI 3HaK (CHUMBOJI) 3jieMeHTa, XUMUUecKasi (opMysia, ypaBHeHHEe XUMUUYECKOW peakIUM — TPU pelleHrH yueOHBIX
MO3HaBaTe/JbHbIX U TMPAKTUYECKUX 3ajiau, TMPUMEHSTh Ha3BaHHble MoO/ie/ibHble TIpe/CTaBeHUs [Jisi BbISIBJIEHUS] XapaKTepHbIX TMPHU3HAKOB
M3y4yaeMbIX Bell[eCTB U XUMUUECKUX PeakLUil.

2) 0a3oBbIe HCC/IeI0BATe/IbCKHe el CTBHS:

B/Ia/IeTb OCHOBaMH METO/J0B HayYHOT'O TI03HAHUSI BEIL[eCTB U XUMHUUYEeCKUX pPeakijuii;

(hopMynupoBaTh LieJi U 3aZlaud UCC/IeJOBaHUS, UCTI0/Ib30BaTh MOCTAB/IeHHbBIE U CAMOCTOSITETbHO C(hOpMY/TMPOBaHHbIE BOTIPOCHI B KaueCTBe
VHCTPYMEHTA M03HaHUs U OCHOBBI Z1/151 (HOPMHUPOBAHUS TUIIOTE3bI 10 TIPOBEPKE MPaBU/IbHOCTU BbICKa3bIBAEMBIX CYKIEHUI;



B/IQ/IeTh HABBIKAMH CAMOCTOSITEJILHOTO TIJITAHWPOBAHUSI W TIPOBE/IEHUS YUEHWUECKUX HSKCIIePUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HaO/II0aTh 3a XOJOM TMpOoLiecca, CaMOCTOSITeNIbHO TIPOTHO3HMPOBATH €ro pe3ysbTar, (opMyaMpoBaTh 0000I[eHHS W BBIBOALI OTHOCHUTETHHO
JIOCTOBEPHOCTHU Pe3y/IbTaTOB UCC/IeJOBaHUs, COCTaB/IATE 0O0CHOBAHHBIN OTUET O TIPO/e/laHHON paboTe;

npuoOpeTaTh OMBIT YyUeHWYeCKOW HCCIe/oBaTe/IbCKOM W TIPOEKTHON JesTe/IbHOCTU, TIPOSIB/IATH CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TTOMCKY MeTO/IOB pellieHUsl MPaKTUUeCcKUX 3afiau, MPUMeHeHUI0 pa3/IMYHbIX MeTOZ0B TI03HAHUSI.

3) pabora c uHdopmanueii:

OPHEHTHUPOBATbCSA B PA3/IMYHbIX MCTOUHMKAX WH(OpMauu (Hay4dHO-TIOMYJISIPHAsl JIMTepaTypa XUMHUYEeCKOTO COjlepyKaHUs, CIIPAaBOYHbIe
nocobusi, pecypchl VIHTepHeTa), aHa/IM3UPOBaTh WHGOPMAILMIO PAa3UUHBIX BUZOB W (OPM TIpeACTaB/IeHUs, KPUTHUECKH OLIeHUBaTh eé
JOCTOBEPHOCTh 1 HETTPOTUBOPEUHBOCTE;

(hopMy/TMpPOBATh 3aIPOChI ¥ IPUMEHSTH pa3/IMUHbIe METO/IbI TTPY IMTOMCKe U 0TOope MH(pOpMaI[uK, He0OXOAUMOM [/t BBITIOTHEHUS YUeOHBIX
3ajiau orpe/ie/IEHHOTO TUIIa;

MpUoOpeTaTh OIBIT UCIT0/Ib30BaHKs HH(GOPMALMOHHO-KOMMYHHKATUBHBIX TeXHOJIOTHM U Pa3/TMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTUMAabHYyIO (OpMy MpejcTaB/ieHuss MHPOpMaLuu (cxembl, TpapUKH, JUarpaMMbl, Tab/ULbl, PUCYHKU U
Aipyrue);

WCTIO0/Tb30BaTh HAYYHBIN S13bIK B KaUeCTBe CPeZCTBa MpY paboTe ¢ XUMUUYeCKor MHPOPMaLyel: MPUMeHSATh MeXXIIpeMeTHbIe ((pu3uueckre u
MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBI, (hOpMYJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTI0/Tb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJTMUECKHE CPE/ICTBA HATJIJHOCTH.

OBnajieHHe YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMU AeHICTBHAMM:

3a/laBaTh BOIIPOCHI M0 CYIIECTBY OOCY)XJaeMoid TeMbl B XOJe AHajora W/WIA JUCKYCCHH, BbICKA3bIBaTh WJEW, (OPMY/JIUPOBAaTh CBOM
TIpe/I/I0KeHUsT OTHOCUTETbHO BBITIO/THEHUSI TIPe/IJI0’KeHHOU 3a/1auM;

BBICTYTIaTh C TIpe3eHTaliell pe3y/IbTaToB IM03HaBaTe/bHOMN JieaTelIbHOCTH, TIOJTYYeHHBbIX CaMOCTOSITe/IbHO UM COBMECTHO CO CB@PCTHUKAMMU
TIPY BBITIOJTHEHUH XUMUUECKOT0 SKCIIepUMeHTa, TIPaKTUYeCKOM paboThI TI0 MUCC/IeJOBAHHIO CBOMCTB M3y4aeMbIX BeIleCTB, peasu3aluu yuebHOro
npoekTa ¥ OpMyJ/IMPOBaTh BBIBOALI TI0 Pe3y/bTaTaM MPOBeIEHHBIX UCCIeJ0BaHUI TTYyTEM COTJIaCOBaHUs TIO3ULUH B X0Ze 00Cy>KaeHus U oOMeHa
MHeHUSIMU.

OBJ/1a/ileHHe YHUBEPCA/IbHBIMH PEry/JIATUBHBIMH J1efiCTBUSIMH:

CaMOCTOSITe/IbHO TJIaHUPOBATh M OCYLLeCTB/ISITh CBOIO TI03HABaTe/IbHYIO [1esITe/IbHOCTb, OTpe/iessisi eé 1ie/id U 3a/jaud, KOHTPOJIMPOBaTh U T0
Mepe HeoOXOAMMOCTU KOPPEKTHPOBATh Tpe/jjlaraeMblii a/lfOPUTM [I€HCTBUI MPH BHITIOJTHEHUM YUeOHBIX U UCC/IeI0BaTe/IbCKUX 3a/lad, BBIOMpATh
HaunboJiee 3((HeKTUBHBIN CIIOCOO UX PeIeHUs C YUETOM MOTyUYeHUs] HOBBIX 3HAHMH O BeIlleCTBaX U XUMUUECKUX PeaKIUsX;

OCYILL[ECTBJISITh CAMOKOHTPOJIb CBO€H /lesiTe/IbHOCTH Ha OCHOBe CaMOaHasli3a M CaMOOL|eHKH.



INPEIMETHBIE PE3YJ/IbTATDBI

10 K/ITACC

[TpesMeTHbIe pe3y/ibTaThl OCBOeHUS Kypca «OpraHuueckast XMMHs» OTpakatoT:

c()OpMUPOBaHHOCTh TpE/CTaBJeHUM O XUMMUECKOM COCTaBJ/SIOLe eCTeCTBeHHO-HAayUHOW KapTHMHBI MHpa, POJM XWMWUU B TO3HAHUU
sIBJIEHUWA TPUPO/IbI, B (DOPMUPOBAHUM MBIIIEHUST M KYJbTYphbl JIMYHOCTH, €€ (PyHKI[MOHA/TbHOW TPAaMOTHOCTHU, HeOOXOAMMOM /i pelleHus
NPAaKTUYeCKUX 3a/la4 ¥ 9KOJIOTMUecKr 0O00CHOBAHHOTO OTHOIIIEHHSI K CBOeMY 3/I0POBbIO U TIPUPOZHOM cpe/ie;

B/Ia/leHNe CUCTeMOM XMMMUeCKUX 3HaHUM, KOTOpas BK/HOUaeT: OCHOBOMOJAraroliye MOHATHS (XMMUYECKUM 371eMeHT, aTOM, 3/1eKTPOHHas
000/10uKa aTOMa, MOJIeKY/Ia, BaJIleHTHOCTh, 3/IeEKTPOOTPHUIATe/TbHOCTh, XUMUUECKasi CBSI3b, CTPYKTYpHast (hopMysia (pa3BEépHyTasi M COKpaIEHHas),
MOJTb, MOJISIDHasI Macca, MOJISIPHBIA 00bEM, YT/IepoJHbIA CKeneT, PyHKIMOHAMbHAas TPYTINa, paivKa, U30Mepusi, U30Mepbl, TOMOJIOTUYeCKUHN DS,
TOMOJIOTH, YTJIEBOZOPOABI, KHUCJIOPOJ U a30TCoAep)Kallje COeJMHeHWs, MOHOMep, TMOJMMep, CTPYKTYpDHOe 3BEeHO, BbICOKOMOJEKYJISIPDHbIe
COeMHEeHMs); TeOPUM U 3aKOHbI (Teopusi CTpOeHHs1 opraHvueckux BeljecTB A. M. ByTnepoBa, 3akKOH COXpaHeHHs MacChl BeLIEeCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XWUMWW; MHUPOBO33DEHUECKHEe 3HaHUf, JieXkalllie B OCHOBe NMOHHWMaHHWsI NMPUUMHHOCTA U CUCTEMHOCTH
XUMUAYeCKUX SIBJIeHUH, (DaKTo/IornuecKrie CBe/ieHHUs1 O CBOMCTBAX, COCTaBe, TOyYeHUH U 0€301MacHOM HCTIO/Ib30BaHUH BayKHEHILINX OpraHUYeCKUX
BeIleCTB B ObITY U NIPAaKTUYeCKOH /1esiTe/TbHOCTH UesIOBeKa;

chOpMUPOBAHHOCTb YMEHUM BBISIBAATL XapaKTepHble TIPU3HAaKW TIOHSITUM, yCTaHaB/IMBaTh WX B3aMMOCBSI3b, HCII0/Ib30BaTh
COOTBETCTBYIOLL[Me TIOHSATHS TIPU OMMCAHUK COCTaBa, CTPOEHUsSI U TpeBpalljeH!i OpraHnyeckuX CoelHeHu;

Cc(OpMHUPOBAHHOCTb YMEHUI MCII0/1b30BaTh XUMHUUECKYH0 CUMBOJIMKY JJIsi COCTaB/IeHUs] MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalL[éHHOM) (opMy/1 OpraHMUeCcKHX BellecTB M YpaBHEHHN XMMHUUeCKHX peaklUid, U3roTaB/luBaTh MOJeIN MOJIeKy/l OpraHuueCcKHX BelecTB
JJ151 WUTIOCTPAaLiM UX XUMHAYECKOT0 U NMPOCTPAaHCTBEHHOT'O CTPOEHMS;

c()OpMHPOBAHHOCTb YMEHMWM YCTaHaB/IMBaTh MPUHA/JIEKHOCTb M3yUYEeHHBbIX OpPraHUUeCKHWX BeIeCTB [0 MX COCTaBy M CTPOEHUID K
orpe/ie/IEHHOMY K/acCy/Tpymre coeiMHeHuH (yr/1eBOJ0pO/bl, KMCIOPO/ U a30TCO/epKalljue CoeJJMHEeHNs], BLICOKOMOJIEKY/ISIDHbIE COeZIMHEHNs),
JlaBaTb UM Ha3BaHusl Mo cuctemathueckoii HoMeHksaType (IUPAC), a Takke NMpUBOAUTH TPUBHA/IbHble Ha3BaHUSl OTJE/bHBIX OpraHMYeCcKUX
BelllecTB (9TW/eH, MPOMWIeH, alleTuleH, STUIeHI/IMKO/b, T/IMLepUH, (QeHos, Gopmanbleru]], aleTanbJeri/, MypaBbrHasi KUC/I0Ta, YKCyCHas
KUCJI0Ta, OJIEMHOBast KMCJI0Ta, CTeapUHOBAsi KUC/IOTa, I/IF0K03a, PPyKTO3a, KpaxmaJl, 1Le/I/TH0/103a, TVIMLKH);

Cc(OpMHUPOBAHHOCTb YMEHHUS OTpe/ie/IsiTh BU/Ibl XMMHUUECKOU CBSI3U B OPraHNUeCKUX COoeJuHeHUsIX (OMHapHble U KpaTHbIE);

cpOopMUPOBAHHOCTb YMeHUsI TIPUMEHSIThb TI0JIOXKEHUS] TeOPUHM CTPOeHHsl OopraHuyeckux BeirjectB A. M. BytnepoBa nis oObsicHeHHs
3aBUCHMOCTH CBOKMCTB BeLeCTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPaHeHMsI MacChl BEILleCTB;



chOpMUPOBAaHHOCTh YMEHUIM XapaKTepu30BaThb COCTaB, CTpOoeHHe, ¢u3nyUecKWe W XUMUYeCKue CBOMCTBA TUMMUHBIX IpeCcTaBUTesel
Pa3/IMYHBIX K/IaCCOB OPraHWYeCKUX BelrlecTB (MeTaH, 3TaH, STWIeH, TIPOMWU/IeH, alleTuieH, OytaaueH-1,3, MetunOyTaaueH-1,3, 6eH30/1, MeTaHOJ,
3TaHOJ, STUIEHIJIUKO/Ib, T/INLIepHH, (eHo/, alleTanbAeruj, MypaBblHas U YKCyCHasi KMCJIOThI, TJIFOKO3a, KpaxmaJi, 1ie/i/lF0/103a, aMUHOYKCYCHast
KUCJI0Ta), WUTFOCTPUPOBATh TeHETUUeCKYIO0 CBSI3b MeXAY HUMU YpaBHEHHUSIMH COOTBETCTBYIOIIMX XUMUUECKHUX PeakI[Uil C HCTOo/b30BaHHUEM
CTPYKTYPHBIX (JOPMY/JI;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepW30BaTb HCTOUHUKU YTJIEBOJOPOAHOTO ChIpbsi (He(Th, TMPHUPOAHBLINM ra3, yroyb), COCOObI MX
riepepabOTKY U MPaKTUUeCKoe TIpUMeHeHre TIPOIyKTOB TiepepaboTKy;

c(OpMHUPOBAHHOCTh YMEHUM MPOBOJUThL BBIYMCIEHUS 10 XUMUYECKUM YPaBHEHHUsIM (Macchl, 00bEéMa, KOMYeCTBa UCXOAHOTO BelljecTBa
WY TIPO/TyKTa Peakiuy 10 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY OZHOTO U3 UCXOAHBIX BEIIeCTB W MPOAYKTOB PeaKIiN);

c(OpMUPOBAHHOCTh YMEHHWH BJ/aZieTb CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJAX HAYYHOTO TIO3HAHWS, WCIO/b3yeMbIX B XWUMWUH TIpU
W3yUeHWH BeIeCTB U XUMHUUECKUX sIBJieHul (Hab/rofieHre, n3MepeHre, SKCIIepUMEHT, MO/Ie/TMPOBAHME), UCIT0/Ib30BaTh CUCTEMHbIE XUMHUUECKHE
3HaHUS JJis TIPUHSITUS pellieHni B KOHKPETHBIX KU3HEeHHBIX CUTYAL[UsIX, CBSI3aHHbBIX C BeI[eCTBaMH U UX MPUMeHeHHeM;

copMHUPOBAHHOCTL YMeHUM cOob/I0aTh TIpaBu/Ia MoJIb30BaHUsl XMMUYeCKOH ToCy/10M 1 7abopaTopHbIM 000py/J0BaHKEM, a TakKe MpaBuUsia
oOpailieHusi C BelljeCTBaMU B COOTBETCTBUM C MHCTPYKLMSIMU TI0 BBITTOJIHEHUIO /1TaB0paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTb YMEHMWI TJIAHUPOBaTh W BBIMOMHATh XUMUYECKUM SKCIepUMeHT (TIpeBpalljeHusi OpPraHWYecKrX BellecTB IIpU
HarpeBaHWH, TIOJlyueHWe STHJIeHa W W3yueHWe ero CBOWCTB, KaueCTBEHHbIe pPeaKlUHM OpPraHWYeCKWX BeIeCTB, JAeHaTypalusi OesKoB TMpHu
HarpeBaHWH, I[BETHbIE pPeaKI[ui 0e/TKOB) B COOTBETCTBUM C TIPaBUIaMH T€XHUKU 0€30MMacHOCTH TIpY 0OpalljeH!H C BeleCTBaMU U J1abopaTOpHBIM
o0opy/Zi0BaHWEM, TIPeJCTaB/SATh pe3yJbTaThl XUMHUECKOTO JKCIepuMeHTa B (opMe 3amucd ypaBHEHWH COOTBETCTBYIOI[UX peakiuid |
(hopMynupoBaTh BHIBO/IbI HA OCHOBE 3THX Pe3y/IbTaToB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUUECKU aHaIM3UPOBaTh XMMHUUECKYI0 HWH(MOpPMAlMIo, TMOy4aeMyl0 W3 pa3HbIX MCTOUHHUKOB (CpefCTBa
MaccoBoi uHdopmaium, IHTepHeT U Apyrux);

copMHUPOBAaHHOCTh YMeHHH COO/I0/IaTh TTpaBU/Ia IKOJIOTMUECKH 1eieco00pa3Horo nmoBefieHus: B ObITY U TPYZOBOM /IeATeIbHOCTH B IIeJIsiX
COXPaHEeHHsl CBOEro 37I0POBbsSi M OKPY)Karollell MPUPOJHOUN Cpefibl, 0CO3HABaTh OMACHOCTh BO3/EMCTBUSI Ha )KUBble OPraHU3MbI OTpeenéHHbIX
OpraHUYeCKUX BeIeCTB, TIOHUMasi CMbIC/T roka3satesisi [1/IK, mosicHATh Ha mpuMepax CrocoObl YMeHbIIIeHUs U TIPeJOTBPALeHHs] UX BPEJHOTO
BO3/IEMICTBUSI HA OpPraHU3M YeJIOBeKa;

JUI1 OOYYarOLIUXCsl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/]0OPOBbsI: YMEHHe TIPUMEHSTbh 3HaHWsS 00 OCHOBHBIX JOCTYITHBIX METOZAX
T03HAHUS BellleCTB U XUMUUYECKUX sIBJIeHUH;

IJIS CNeTIbIX U CTab0BUASIIHMX 00YyUarOIIUXCS: YMeHHe UCTI0b30BaTh pebe)HO-TOUeuHyI0 CUcTeMy o0Oo3HaueHuii JI. Bpaiiisa ajis 3amvcu
XUMHUUECKUX (OpMY/I.



11 K/ITACC

[TpeameTHBIE pe3y/bTaThl 0CBOEHUs Kypca «O0I1asi 1 HeopraHUuecKasi XUMHs» OTPaKatoT:

c(hOpMUPOBAHHOCTL TIPE/ICTAB/IEHUM: O XWUMMUUECKOW COCTaB/IsifOlLel eCTeCTBeHHO-HayuHOM KapTHHbI MUpa, PO/IM XMMHUW B TIO3HAHUU
sIBJIEHUMA TPUPO/IbI, B (DOPMUPOBAHUU MBIIIEHUsT U KYJbTYpbl JIMUYHOCTH, €8 (PyHKI[MOHAJBbHOW TPaMOTHOCTHU, HeOOXOAUMOM [Jisi pelleHus
NPaKTUYeCKUX 3a/lad ¥ KOJIOrMueckKru 000CHOBAHHOTO OTHOIIIEHHsI K CBOeMY 3/I0POBbIO U TIPUPOZHOM cpejie;

B/aJleHHe CUCTeMOM XMMHWUeCKUX 3HaHWM, KOTOpasi BK/IIOUaeT: OCHOBOIIOJ/IAraroiie TOHATHs (XUMHUUYEeCKU 37IeMeHT, aToM, U30Torl, S-, p-,
d- s/eKTpoHHBIe OpOWTaNM aTOMOB, WOH, MOJIEKYJa, MOJib, MOJISIDHBIA OOBEM, BajeHTHOCTB, 3JIEKTPOOTPULIATE/ILHOCTh, CTeTeHb OKHC/IeHUS,
XUMHYeCKas CBsI3b (KOBaj/ieHTHasl, MOHHasl, MeTa/UInuecKasi, BOAOPOJHAs), KPUCTA//IMUeCKasi pelIéTKa, TUIbl XUMUYECKHUX peakLyd, pacTBOD,
371eKTPOJIUThI, HEe3/IEKTPOJIUTHI, 3/IEKTPOJIMTAYECKAs AUCCOLMALIYs, OKUCIUTEeb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMHUUYECKOW pPeakluyd, XMMUYecKoe
paBHOBeCHE); TEOPUM U 3aKOHBI (TeOpUsi 31IeKTPOJTUTHUYECKOM AUCCOLMALIUM, TTIeproAnueckuit 3akoH [. V1. MeHzeneeBa, 3aKOH COXpaHeHHsI MacChl
Bell[eCTB, 3aKOH COXpaHeHWsi W TpeBpallleHWs SHePruM NpU XUMHUUYECKUX peaklysiX), 3aKOHOMEePHOCTU, CHMBOJIMYECKUW SI3bIK XUMHH,
MHPOBO33peHYeCKHe 3HaHUS, JieXKalllie B OCHOBe IOHMMAaHUsI IPUYMHHOCTH U CUCTEMHOCTU XMMHUYECKUX SIBJIEHUH, (PAKTOIOTMUYeCKUe CBeJIeHHs O
CBOMCTBAX, COCTaBe, TMOTyYeHUH U Oe30T1acHOM MCII0/Ib30BaHUM BaXXKHEWIIIMX HeOPraHWYeCKUX BelLeCTB B OBITY U MPaKTUUECKOU AesTelTbHOCTU
yesioBeKa;

chOpMUPOBAHHOCTh YMEHUM BBISIBAATL XapaKTepHble TIPU3HAKW TIOHSITUM, yCTaHaB/IMBaTh WX B3aWMOCBSI3b, HCII0J/Ib30BaTh
COOTBETCTBYHOILME MOHATHS MPY OMMCAaHWY HeOPraHWYeCKHX BeLeCTB U UX MpeBpall|eHuH;

c(hOpMUPOBAHHOCTh YMEHHUI UCIMO/b30BaTh XUMUUECKYI0 CUMBOJMKY [/l COCTaBjeHUs (OpPMY/ BelllecTB M ypaBHEHUU XUMUUECKUX
peakuui, cucrematuueckyto HomeHKIaTypy (IUPAC) u TpuBMa/ibHble Ha3BaHUSl OTAE/bHbIX HEOpPraHWYeCKWx BelecTB (yrapHbld ras,
yTJIEKUC/IbIN Ta3, aMMUaK, TallléHasi U3BeCTb, HeraléHasi U3BeCTb, MUTheBasi COZa, MUPUT U APYTUE);

c(OpMHPOBaHHOCTb YMEHUI OIpeie/siTh BaJIeHTHOCTb U CTeleHb OKUC/IeHUs] XUMUYEeCKMX 371eMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa,
BU/J, XMMUYeCKOW CBsI3U (KOBasjieHTHasi, MOHHasl, MeTa/uInueckasi, BOJOPO/iHasi) B COeUHEHUSX, TUIl KPUCTA//IMUeCKON PelIéTKM KOHKDPeTHOTrO
BelllecTBa (aTOMHasi, MOJIeKy/IsIpHasi, IOHHas, MeTa/InuecKast), XapakTep Ccpe/ibl B BOJAHbIX paCTBOpax HeOPraHUUeCKUX COeUHEeHUI;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHAB/IMBATh MPUHA/IEXKHOCTh HEOPTaHUUECKUX BeIlleCTB M0 UX COCTaBY K Orpe/ieIEHHOMY K/acCy/TpyIime
coeuHeHU (TTPOCThIe BelljeCTBa — MeTa/l/Ibl U HeMeTaJl/ibl, OKCH/Ibl, OCHOBaHUSI, KUCJIOThI, aM(OTepHbIe TUJPOKCU/IbI, COJIN);

chOpMUPOBAaHHOCTh yYMEHWM pacKpbiBaTb CMBICT TMepuoguyeckoro 3akoHa [I. W. MeHgeneeBa U /1eMOHCTPHMPOBATb €ro
CHCTEeMaTU3UPYIOLIYI0, 00BSICHUTE/IbHYIO U TIPOTHOCTHUECKYHO (PYHKIUY;

c(hOpMUPOBAHHOCTb YMEHUIN XapaKTepu30BaTh 3JIEKTPOHHOE CTpPOeHHe aTOMOB XHMMHUUYeCKUX 37eMeHTOB 1—4 mnepuopoB [leproanueckoit
cUCTeMbl XUMUUYecKux 3neMeHTOB [I. V. MeHzeneeBa, UCTMONb3ysl MOHATUSL «S-, P-, d-3/IeKTPOHHbIE OpOWUTaNN», «IHEpPreTUuecKrue YpPOBHK»,



0OBSICHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMUUYECKUX 37IEMEHTOB U UX COeJMHEHUH TI0 MeprojiaM U rpymmamM [lepruoanueckoi CUCTeMbI
XUMHUUeckux 31eMeHToB /. V1. Menzeneesa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHChIBATh) OOIHE XUMHUUYECKe CBOMCTBA HEOPTaHUUECKUX BEIIeCTB Pa3/IMUHBIX K/IaCCOB,
TO/ATBEP)KJaTh CYI|eCTBOBAHHWE T'€HeTUYeCKOW CBSI3W MeX]y HeOpraHWYeCKUMM BelleCTBaMU C TIOMOLbI0 YpaBHEHWM COOTBETCTBYHOIIMX
XUMHUUECKUX peakLii;

c(OpMUPOBAHHOCTb YMEHUSl KJaCCU(PULMPOBaTh XWMHUUYECKHEe DeakLUU 10 pa3/hyHbIM TpU3HaKaM (YMCIy U COCTaBy pearvdpyroliyux
BeIIleCTB, TeTUIOBOMY 3((deKTy peakiyu, U3MeHEeHHUIO CTereHel OKUC/IeHHsI 37IeMeHTOB, 00paTUMOCTU PeakKLiH, Y9aCTHIO KaTaar3aTopa);

c(hOpMHPOBAHHOCTh YMEHUI COCTaB/ISITh YpaBHEHUs] PeakLUil pa3/MUHbIX THIIOB, MOJHbIE M COKpAIléHHbIe YpPaBHEHUSI PeakLil IOHHOTO
oOMeHa, YUUThIBasl yCJIOBHSI, TIPH KOTOPBIX 3TH PeakI[Ui UAYT /10 KOHIIa;

c(hOpMUPOBAHHOCTh YMEHUI TPOBOJUTHL peaklvd, TOATBep)KJatolie KaueCTBeHHBbIM COCTAaB pa3/IMUHbIX HEOPraHUYeCKHWX BelleCTB,
pacrio3HaBaTh OMBITHBIM IMyTEM MOHBI, IPUCYTCTBYIOIUE B BOAHBIX paCTBOpPaX HeOPraHUUeCKUX BellleCTB;

c(hOpPMUPOBAaHHOCTb YMEHHUW pacCKpbiBaTb CYILJHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/BHBIX peakLUWid [OCPeACTBOM  COCTaB/IeHUS
3J1IeKTPOHHOT0 HaslaHca 3TUX peakLyi;

c(OpMUPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peaklUH OT pa3/MyHbIX (DAaKTOPOB; XapakTep CMeLeHUs
XMMHUUECKOTr0 PABHOBECHS B 3aBUCUMOCTH OT BHeIlIHero Bo3eicTus (npuHLum Jle Illatesnse);

c(hOopMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XUMUUECKHe TPOLIeCChI, JieXKall[ie B OCHOBe MPOMBIIIEHHOTO TI0JTyueHusl CePHON KUCJIOTHI,
aMMMaKa, a Takke C(OPMHUPOBAHHOCTH TIIpPe/CTaB/eHUH 00 OOIMX HayuHBIX TPHUHIMIIAX W SKOJOTUYECKMX MpobseMax XUMHUYeCKOTO
MPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTb YMEHHWM TIPOBOJUTH BBIUMC/IEHUS C WCIO/Ib30BaHUEM TIOHATHS «MacCOBasi [0/l BEI[eCTBa B PAaCTBOPE», 00BbEMHBIX
OTHOIIIEHU! Ta30B NP XUMHUUECKUX PeakLUsX, MacChl BeIleCTBa WK 00bEMA ra30B 0 W3BECTHOMY KOJMUYECTBY BEIECTBA, MacCe WM 00bEMY
OJJHOTO W3 yYaCTBYIOLMX B peakluM BelleCTB, TelyioBoro 3¢ @dekra peaki[ii Ha OCHOBe 3aKOHOB COXPaHEHHsl MacChl BeLeCTB, NpeBpaleHus U
COXpaHEeHHs1 SHepruy;

copMHUPOBAHHOCTh YMEHHM COO/IF0IaTh TIpaBu/Ia M0JTb30BaHUsI XMMUYeCKOH TI0CY/[0M 1 7abopaTopHbIM 000py/J0BaHKEM, a TaKKe TpaBU/ia
oOpallieHusi C BelljeCTBaMU B COOTBETCTBUM C MHCTPYKIMSIMU TI0 BBITTOJTHEHHIO /1TaO0paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM TJIAHMPOBATh U BBIMIO/IHATE XUMUUECKUI JKCIIepUMeHT (pa3/ioyKeHre MepoKCHia BOAOpPOZA B MPUCYTCTBUU
KaTajM3aTopa, orpeZie/ieHle Cpe/ibl PaCTBOPOB BeIlleCTB C MOMOILbI0 YHHUBEPCaIbHOTO0 MHMKATOpa, BAWSHUE Pa3/MUHbIX ()aKTOPOB Ha CKOPOCThb
XUMUYECKOH peakI[uM, peaki[iM MOHHOr0 oOMeHa, KaueCTBeHHble peaklud Ha Cy/b(dar-, KapOoHaT- U X/IOpH/-aHUOHBI, HA KaTUOH aMMOHHUS,
pellieHWe SKCIepUMeHTa/lbHBIX 3ajau 1o TemMaM «Metamuibl» U «HeMmeTa/uibl») B COOTBETCTBUM C TpaBWIaMH TeXHHWKHA 0e30MacHOCTH TIpU
oOpallleHHH C BelleCTBaMHA U JlabopaTOpHBIM 00OpyZOBaHWEM, IPeCTaB/sATh pe3yJbTaTbl XUMHUUEeCKOTO SKCrieprMeHTa B (opme 3amvcu
ypaBHEeHUI COOTBETCTBYHOIIMX peaklyi U (PopMy/IMPOBaTh BbIBOJbI HA OCHOBE 3TUX Pe3y/IbTaToB;



C(pOPMHUPOBAHHOCTb YMEHMM KPUTHUECKH aHaIU3MpOBaTh XUMUYECKYI0 HMH(OpMaLMIo, ToAyYyaeMylr0 U3 pa3HbIX MCTOUHUKOB (CpejCTBa
MacCOBOM KOMMYHUKaLMH, VIHTepHeT U Ipyrux);

cpopMUPOBAHHOCTb YMeHHUH COOJFOAATh TIpaBH/Ia IKOJIOTHUECKH 1]e/1iecO00pa3HOro MoBe/ieHHs B OBITY U TPYJOBOU /1eSITe/TbHOCTH B LIEJISX
COXPaHEeHHs1 CBOEro 37I0POBbsSI M OKPY’Karollel NMPUPOJHOU Cpefbl, 0CO3HABaTh OMACHOCTh BO3/JEMCTBUS Ha JKUBblEe OPraHU3MbI OIpeenéHHbIX
BelL[eCTB, MIOHUMasi cMblc1 TokasaTess [11K, nmosicHATh Ha npuMepax CriocoObl YMeHbIIeHUs 1 Tpe/iOTBpallleHus] UX BPeJHOT0 BO3ZeHCTBUS Ha
OpraHu3M uesloBeKa;

A1 00yvaroLMXcsi C OrpaHUYeHHBIMH BO3MOKHOCTSIMM 3/J0POBbSi: yMeHHe TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIIHBIX MeTOoJax
TI03HaHUS BeLLeCTB U XUMUYECKUX SIBJIEHUH;

IJISL CTIeTIBIX U C/Ia00BUASAIIMX 00yUaroLXCsi: yMeHHe UCII0/b30BaTh pebeyHO-TOUeUHy0 crucTteMy obo3Hauenuit J1. Bpaiiis g 3anvicu
XUMUUECKUX (hopMyI.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJTIACC
Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne m/m NporpamMMsbI Bcero Kourposeubie | IpakTuyeckue oOpa3oBare/IbHBIE
paboThI padoThI —
Pa3pen 1. TeopeTuueckue 0CHOBBI OPraHNYeCKOH XUMUH
[IpegmeT oprannueckou xumuu. Teopust
1.1 CTPOEHMS OPraHuYeCcKuX CoeJMHeHUM A. 3
M. bytneposa
Wtoro no pa3peny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHble YraeBOgOPObl — aIKaHbI 2
99 HeripezienibHble yriieBoZ0pO/bI: alKeHsl, 6 1
asKaJjueHsbl, aJIKUHbI
2.3 ApomMatuyeckue yrieBo0pO/bl 2
24 [IpupojHbIe HICTOYHUKHU YT/IeBOJOPOAOB U 3 1
uX repepaboTKa
Wtoro no paspeny 13
Paszpen 3. Kuciopoacoaepixaiue opraniuyeckye CoeuHeHUus
3.1 Crinptsl. deHon 3
39 Anbaerupl. KapOoHOBBIE KMCTOTHI. 7 1
Crno>xHblie 3¢UpbI
3.3 YrneBogpl 3 2




Wtoro no paspeny

13

Pa3pgen 4. A3oTcojepikainye OpraHudeckue coefuHeHUs!

4.1 AmuHbl. AMUHOKUC/IOTEL. benku 3
Wtoro no paszemny 3
Paspen 5. BbiCOKOMOJ/IeKYy/IApHBIE COeAMHeHHUA

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wtoro no pa3peny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 K/ITACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m KontponbHble | TIpakTHueckue
nporpamMMsbI Bcero obpa3oBare/ibHbIE
padoThI paboTsI
pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBbI XUMHH
Ctpoenue aToMoB. [Tepruorueckuii 3aKOH
1.1 v [lepuognueckas cuctema XUMUUECKUX 3
snemeHToB /. 1. MeHzeneeBa
12 Crpoenue BemjecTBa. MHoroobpasue 4
' BEIL[eCTB
1.3 XUMHUUeCKUe peakLuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XumMus
2.1 Mertasnibl 1
2.2 HewmeTtanbl 1 1
53 CBsi3b HeOpraHUUeCKUX U OpraHuueCcKux )
' BELI[eCTB
Wroro nio pasgeny 17
Pazpen 3. XuMuoa U )KM3Hb
3.1 XUMUS U )KU3Hb 4
Wtoro no pa3peny 4




OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

34




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJTIACC
KosinuecTBo yacos J/IeKTPOHHbIE
No Aara nudpoBbie
wn Tema ypoka Beero KonTposbHble | IIpakTHuyeckue | H3YyUE€HH oBpasoBaTe/bHbIE
paboThI padoThI A pecypent
1 [IpesMeT opraHMuYecKOu XUMUH, eé 1
BO3HMKHOBEHME, pa3BUTHe U 3HAUeHHe
Teopusi cTpoeHUsI OpraHu4eCKUX
2 coenvHeHuit A. M. BytnepoBa, eé 0OCHOBHbIe 1
T10JIO’KEeHUS
[TpencraBnenyve o KnaccupuKaluu
3 opraHvueckux semects. HomeHnknarypa 1
(cucremaTnyeckas) ¥ TpUBHUa/IbHble Ha3BaHUS
OpraHMueCKHX BellleCTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYeCKUHN PSf
c MeTaH ¥ 3TaH — TpocTeliIe 1
TIpe/iCTaBUTe N a/IKaHOB
6 AJIKeHBI: COCTaB ¥ CTPOEHHE, CBOMCTBA 1
. OTWIeH Y PONWIeH — MNPOCTeuLIe 1
Tpe/iCTaBUTe/N aIKeHOB
3 [MpakTueckas pabota Ne 1. «ITonyuenue 1 1
3TW/IeHa U U3y4YeHUe ero CBOMCTB»
9 Ankaguensl. bytagven-1,3 u 1

MeTunoyTaguen-1,3. IoayueHue




CHMHTETHUUECKOI'O KayuyKd U Pe€3UHBbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTpO€HUH,

10 TOMOJIOTUUEeCKUH psfl. ALjeThieH —
MPOCTEeMNIINI NTpe/ICTaBUTeb aTKUHOB

1 BrruncieHus o ypaBHEHUIO XUMUUECKON
peaxkLuu

12 Apenbl: 6eH3071 ¥ TONTyos1. TOKCUYHOCTh
apeHoB

13 I"'eHeTnyeckast CBsi3b yI/1eBOJOPO/IOB,
TIpUHA/J/Ie)KaluX K pas/IMUHbIM KjlaccaM
[TpuposHbIe NCTOUHUKHU YI/1€BOLOPOAOB:

14 NIPYUPOZHBIN ra3 v MOMyTHbIe He(TsHbIE rasbl,
He(Tb U TIPOJYKTHI eé repepaboTKu
[IpupojHbIe UCTOYHUKHU YI/IeBOLOPO/OB:

15 TIPUPO/IHBIN ra3 v MOMyTHbIe He(TSIHbIE rasbl,
He()Tb U IPOJYKTHI eé TiepepaboTKH

16 KouTtponsHast pabora 1o paszeny
«YTJIeBOJOPOABI»

17 ITpesenbHbIe OHOATOMHBIE CIIUPTHI:
MeTaHOJI U 3TaHoJ1. BogoposHas cBs3b

18 MHoroaTtomHble CIIUPTHI: STUEHITIMKOJIb U
[JIALePUH

19 deHOJI: CTpOEHHEe MOJIeKY/Ibl, (PU3UYeCKHe U
XUMHYeCKHe CBOKCTBA, IPUMeHeHHe

20 Anbperuzpbl: hopManbaerus U aleTanaberus,.

Auneron




O,ZLHOOCHOBHBIG rnpeaejbHbIE Kap6OHOBbIe

21 KUCJIOTBI: MypaBbUHas U YKCYyCHas

29 [MpakTryeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCJIOThI»

73 CreaprHOBasi U 0JIeMHOBast KMCJIOTHI, KaK
TIPe/ICTaBUTEN BBICIIMX KapOOHOBBIX KHUC/IOT

24 Mpl/1a KaK COJTH BBICIIIMX KapOOHOBBIX
KHCJ/IOT, UX MOHOIIiee JIeCTBUe
Cno)xHble 3¢UpbI KaK MPOX3BOJHbIE

25 KapOOHOBBIX KHUC/IOT. 'UAPOIN3 C/IOKHBIX
3¢1poB

%6 JKvpsl: ruiposv3, IpuMeHeHue,
Ouonornueckast poJib >KUpPOB
YrneBozbl: coCTaB, KnacCU(UKaLusl.

27 BakHelillve ripeficTaBUTe/NN: TJIHOKO3a,
(dbpykTOo3a, caxapo3a

)8 Kpaxmar u Lie/u1t0/103a Kak pUpoJiHbIe
T0JIMMepbI
KoHTtponbHast paboTa o paszgeny

59 «Kucnopoacogepskalye opraHuyeckye
coevHeHMs»/ Bcepoccuiickast MpoBepoyvHast
pabora
OO611ast XapaKTepUCTUKA a30TCO/IePIKaIUX

30 OpraHuWYecKUx coelrHeHUM / Becepoccuiickas
MpoBepoyHasi paboTa

31 AMUHBI: MeTU/IAMUH Y aHWIUH

32 AMMHOKUMCIOTBI Kak aM(oTepHbIe




OpraHuyecKue CoeIMHeHHs], UX
ouosornueckoe 3Hauenue. Ilentuael. benku
KaK MPHUPOJHBIE BEICOKOMOJIEKYJISIPHbIE
COoeIUHeHUsI

33 OcHOBHBI€ TIOHSTUSL XUMUH
BBICOKOMOJIEKYJ/IAPHBIX COE,E[I/IHEHI/Iﬁ

OcCHOBHbIE MeTOZIbI CUHTE3a
34 BBICOKOMOJIEKYJISIDHBIX COeIMHEeHNH.
[TnacTMaccel, Kay4yKu, BOJIOKHa

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

34




11 K/ITACC

Ne
n/n

Tema ypoka

KosmmuyecTBo uacoB

Bcero

KonTpo/ibHbIe
paboThI

IIpakTHyeckue
PadoTHI

Jara
HU3yUueHusl

JJ/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/bHbIE

pecypchbl

XYMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHast
KOH(Urypaiusi aToMOB

[Tepuoanueckuii 3akoH U [Tepuoanueckas
CHCTeMa XUMUYeCKUX 3y1emeHToB [. U.
MeHpieneeBa, X CBSI3b C COBPEMEHHOU
Teopuel CTPOeHUs1 aTOMOB

3aKOHOMEpPHOCTU W3MeHeHHsl CBONCTB
XUMHUUECKUX 3JIEMEHTOB U UX COeIMHEeHUH 110
rpyIaM U repuozam. 3HaueHue
MepUOJNYECKOr0 3aKOHA U CUCTEMBbI
XUMHUUeCcKux 371eMeHTOB [I.M1. MeH/eneeBa B
pasBUTHY HaYKH

Crpoenue BeljecTBa. XuMuueckas CBsi3b, eé
BU/IbI; MeXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU
cBsA3U. BogopoHas cBs3b

BaneHTHOCTb. D/1eKTPOOTPULIATETLHOCTD.
Crenens okucieHus. Beljectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOEeHUs

ITonsiTne o gucriepcHbIX cucTeMax. VICTUHHBIE
Y KOJJIOMHbIE PaCTBOPBI. MaccoBasi f10Jist
BellleCcTBa B paCTBOpe




Knaccudukaiysi 1 HOMeHK/IaTypa
HeopraHMuecKuX coefiMHeHuH. ['eHeTUUeCKast
CBSI3b HEOPraHUUECKUX BeIlleCTB, pa3/IMUHbIX
KJIaCCOB

Krnaccudukaiys XuMUueCcKUx peakiyii B
HEOPraHUUYeCKOM U OpraHuuecKod XUMUH.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHUsl U MpeBpallieHusl SHePTryH Mpu
XUMUAYECKUX peakLUsixX

CkopocTb peakiuu. ObpaTriMble peakijyu.
XUMHUeCKoe paBHOBecUe

10

[MpakTrueckas pabota Ne 1. «BrusiHue
pas3/IMnYHbIX (aKTOPOB Ha CKOPOCTh
XUMHUUECKOUN peakLiin»

11

DJIEKTPOJIMTUUeCKas aucconuanysd. [lonstre o
BOZIOpOJHOM IoKa3arese (pH) pacrtsBopa.
Peakiuu noHHOTO 0OMeHa. ['napon3
OpraHMuYeCcKHUX U HeOpraHMYeCKHx BelllecTB

12

OKuCIUTeIbHO-BOCCTAHOBUTEIbHBIE PeaKLIU.
[TonsiTre 06 3/1€KTPO/IM3e PAaCIvIaBOB U
pacTBOPOB COJeun

13

KonTtponbHast pabota 1o paszgeny
«TeopeTrueckre OCHOBBI XUMUM»

14

MeTasinbl, UX TI0/I0’KeHHe B [leproanueckoi
cucTeMe XMMHUeCKuXx 3yemeHToB /. 1.
MeH/jesieeBa U 0COOEHHOCTH CTPOEHHUS
aTomoB. O0611re Gusrnyeckre CBOMCTBA




MeTaJ/1JIOB

CrinaBbl MeTaNIOB. DJIEKTPOXUMUYECKUM P,

15 HarpspKeHUH MeTaslioB
XYMHUUeCKre CBOMCTBA B)KHEUIIINX METalJIOB

16 (HaTpui, Ka/iui, KaJbLWii, MarHuwy,
aTFOMUHUN) U UX COeJUHEeHUN

17 XuMuyeckre CBOMCTBa XpoMa, MeIi U UX
COoeIMHEeHUMN

13 XuMuryeckue CBOMCTBA LJUHKA, JKese3a U UX
COoeIMHEeHUM
[TpakTrueckast pabota Ne 2. "PerieHue

19 5KCIIepUMeHTabHbIX 3a/1au 110 TeMe
«Metamib»"
HemeTtasnnbl, ux nonokenve B [leproguueckoit

20 crucTeMe XMMUYeCcKux 3jieMeHToB [, U.
MeHiesieeBa 1 0COO€HHOCTH CTPOEHUS] aTOMOB
dusrueckKre CBOMCTBA HEMETAJI/IOB.

21 Asnnotponusi HemeTasioB (Ha mpUMepe
KHCJIOpO/ia, cephl, hoccopa u yrieposa)

97 XuMuyeckue CBOMCTBA rajloreHoB, Cepbl U UX
CoeIMHEeHUM

93 XyMHUUecKre CBOMCTBA a30Ta, ¢hocdopa 1 ux
coeIMHeHUH

24 XuMuUyeckue CBOMCTBA yryiepo/ia, KpeMHUs U
UX COeMHEeHMM

75 [IpyMeHeHre Ba)KHEWILIMX HEMETa/lJIOB U UX

CcoeIMHEeHUM




O06o00111eHre ¥ cUCTeMaTH3al[ysl 3HaHUH 110
TeMe «HemeTtannel». BerurcieHUs 1o

26 yPaBHEHHUSIM XUMUUeCKUX peakLvii U 1
TePMOXUMUUECKHEe PACUETHI
[MpakTryeckast pabora Ne 3. «Perienue

27 5KCIIepUMeHTabHbIX 3a/lau 110 Teme 1
"Hemerasnabr"»

)8 KoHTpospHast paboTa no TemMam «MeTasuibl» U 1
«Hemetanbi»

79 Heoprannueckyvie u opraHnyeckue KUc/IoThl. 1
Heoprannueckyvie u opraHnyeckre OCHOBaHUS
AmMdoTepHbIe HeopraHUUecKue 1

30 opraHuueckue coeguHeHus. ['eHeTHueckas 1
CB13b HEOpPraHMUeCKUX U OpraHn4yecKux
Bell[eCTB
Posib xumuM B 0becrieueHUH 3K0JI0TMUeCKOH,

31 SHEepPreTUUeCKOU M IMHUIIeBOM Oe30MacHOCTH, 1
Pa3BUTUU MeIULIMHBI
[TpencraBieHus 06 OOLHUX HAyUHBIX

32 TIPYHLIUMAX NPOMBILLJIEHHOTO MOJTyYeH s 1
Ba)KHEUIIINX BeIlecTB

33 UemoBeK B MHUpe BellleCTB U MaTepuaioB 1

34 XWUMHUA U 3[10pOBbEe YesioBeKa 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




ITPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IBTATAM OCBOEHUMSI OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

10 KITACC

Kopg,
NnpoBepsieMoro
pe3y/ibTara

ITpoBepsieMble NIpeAMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI CPe/JHEro
o01iero odpa3oBaHus

1

TEOPETI/I‘-IECKI/IE OCHOBBI OpFaHI/I‘JECKOﬁ XUMHHU

1.1

CdopMUpOBaHHOCTb TPE/CTaB/IeHUN O XMMUUECKOW COCTaB/ISIFOIIeN eCcTeCTBeHHOHAyUHOW KapTHMHBI MHpa, POJIU
XVMUU B [T03HAHWU SIBJIEHUH MPUPO/bI, B (POPMUPOBAHMU MBILJIEHHS] U KY/IbTYPbI IMUHOCTH, €€ (DYHKLMOHATbHOU
IPaMOTHOCTH, HEOOXOJMMOW [Jisi pelleHHs MPaKTUUeCKUX 3a7lad M IKOJOTUUYeCKM OOOCHOBAHHOTO OTHOIIEHHS K

CBOEMY 3/I0POBbIO U TIPUPOZHOM cpejie

1.2

Bnasenvie cucremMoll XMMHWYeCKMX 3HaHWM, KOTopash BKJIFOYaeT: OCHOBOIIOJIArarole TOHATUS (MOJIeKy/ia,
BaJIeHTHOCTh, 3JIEKTPOOTPHULIATEIbHOCTh, CTeleHb OKHWC/IeHUs, XUMHUUecKas CBsi3b, MOJIb, MOJISIpHasi Macca,
MOJISIDHBIM 00bEM, yriepoJHbIii cKeseT, (QyHKIMOHA/IbHAs TPYIINa, paJjuKa, U30Mepusi, H30Mephbl, FOMOJIOTHUeCKUN
psiZi, TOMOJIOTH, YTI€BOJOPOAbI, KACIOPOA- M a30TCOo/ep)Kalliie COeJUHeHUs], OMO0/OrMYecKd aKTUBHBbIE BeIecTBa
(yryieBojibl, XKUPBI, O€/IKK), MOHOMEp, TIOJIMMep, CTPYKTYPHOE 3BeHO, BLICOKOMOJIEKY/ISIpHbIe COeJUHEHHS1); TeOPHUU U
3aKOHbl (Teopusi XHMMHUECKOTO CTpPOeHMsi opraHuueckux BemjectB A.M. ByrtnepoBa), 3akKOHOMEpPHOCTH,
CUMBOJIMYECKUM $I3bIK XWMUH, (DaKTOJIOTHUeCKHWe CBeJeHWs O CBOWCTBAX, COCTaBe, TOAy4deHUH U OGe30macHOM
WCTI0/Ib30BaHNY Ba)KHEMIIIMX HeOpPraHWYeCKMX W OpraHUUeCKUX BeIecTB B OBITY U TIPAKTHUECKOH AesTe/bHOCTH

yesioBeKa

1.3

CdopMUpPOBaHHOCTb yMEHMWM BBbISIBISTH XapaKTepHble TPU3HAaKW TMOHSITUM, YCTaHaB/IMBaTb WX B3aWMOCBSI3b,
WCI0/Ib30BaTh COOTBETCTBYIOLME TOHATUS MPU OIMUCAHWK COCTaBa, CTPOEHUsI W TIpPeBpallleHUd OpraHuuyeCcKux

COoeIMHEeHUN

1.4

c(OpMHPOBAaHHOCTb yYMEHWW MCIO/b30BaTh XUMHUUYECKYI0 CUMBOJIMKY [J/s1 COCTaB/IEHHSI MOJIEKYJ/SPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (hOpMyJs1 OpraHMUYeCKUX BeleCTB U YpaBHEHUM XWMUUYECKUX peaklui,




H3Tr0TaB/IMBATb MOJE/IN MOJIEKYJT OPraHNUYeCKUX BeleCTB AJid WIJTFOCTPALKMH UX XUMHWYECKOTI0 U IIPOCTPAHCTBEHHOTI'O

CTpPOeHUsT

1.5

ChopMUPOBaHHOCTh YMeHUI yCTaHAB/IUBAaTh MPUHA/JIEXKHOCTh U3YYEeHHBIX OPraHMUeCKUX BeIIeCTB 110 UX COCTaBy U
CTPOEHUIO K OrpeJesiéHHOMY Kjaccy (Tpyrire) coeJuHeHH# (yr7ieBOAODPOAbI, KHUCIOPOA W a30TCojeprKalljue
COeZIMHEHUS], BBICOKOMOJIEKY/ISIPHbIE COeJUHEHHs), [laBaTh MM Ha3BaHUS T0 CHCTEMaTHYeCKOW HOMEHKJaType
(IUPACQ)

1.5

C(fl)OpMI/IpOBaHHOCTb yYMeHUA OrpefedaTb BUAbI XUMHUUECKOM CBSI3U B OpraHU4YeCKux COeJUHEHUAX (O,Z[I/IHaprIe n

KpaTHbIe)

1.6

CQ)OpMI/IpOBaHHOCTb YMEHUWA MPUMEHATH: TI0JIOKEHUA T€OPHUM CTPOEHHA OPraHUYeCKUX BeleCTB A M. BYTJ'IGDOBa

AJId 00BsCHeHHS 3aBUCUMOCTH CBOMCTB BeleCTB OT UX COCTaBad W CTPOEHMs; 3dKOH COXPaHEHNA MaCChI BeIeCTB

YrneBozpopoabl. Kucnopojcozepskame U a30TCo/epKalljie OpraHhuyeckue coeJuHeHUs. BbicOKOMOneKy/isipHble

COeJUHeHUs

2.1

CchopMUpOBaHHOCTb YMEHUW TPUBOAUTH TPUBUA/bHblE Ha3BaHUs OT/ebHbIX OPraHWYeCKUX BellecTB (STHIIEH,
NIPONWJIeH, aleTW/eH, STUJIEeHIVIMKO/b, [JIMLEepUH, (eHos, (opMmablery/, aleTaaberusi, MypaBbUHasi KUCIIOTA,

YKCYCHas KUCJ/IOTa, OJIEMHOBaA KHMC/10Ta, CTeapMHOBAaA KWCJ/I0T4d, I'JIFOKO34a, CDPYKTO%I, KpaxMaJl, LeJIJIK0J/1034, FJ'II/IL[I/IH)

2.2

CdopmMHUpOBaHHOCTb YMEHHIM XapaKTepU30BaTh COCTaB, CTPOeHUe, (pr3nueckre U XMMUUYECKHe CBOWMCTBA TUIMMUHBIX
rpefiCTaBUTe/Iel pa3/IMUHbIX KJIaCCOB OpraHUuYeCKUX BellecTB (MeTaH, 3TaH, 3TWIeH, MPOIUJeH, alleTUIeH,
OyTamuen-1,3, Mmetwi0OyTaaueH-1,3, 6eH30/, MeTaHO/I, 3TAaHOJ, STUJIEHIJIUKOJIb, TJIMLIEPUH, (EeHOJ, arjeTaabIeru/,

MYpdBbHHAA U YKCYCHadA KHUCJ/IOTBI, I'VTFOKO3d, KpaxXMaJl, [e/I/IF0/103da, daMUHOYKCYCHad KI/ICJ'[OTa)

2.3

Cq)OpMI/IpOBaHHOCTb YME€HUA W/UIFOCTPUPOBATE TE€HETUUECKYHO CBA3b MEXAY TUIIMYHBIMU TIpeACTaBUTETIAMU
Pa3/IMUHBIX K/JIaCCOB OpPraHHWYeCKUX BeEIIeCTB YPdBHEHUSMU COOTBETCTBYIOIIUX XWMHUUECKHX peaKL[I/Iﬁ C

WCI0/b30BaHWEM CTPYKTYPHBIX (pOpMYT

24

CchopMUpOBaHHOCTb yMEHHSl XapaKTepu30BaTh MCTOUHUKHU YIJIEBOJOPOJHOTO ChbIpbsi (He(Tb, NMPUPOJHBIN ras,

yT0JIb), ClIoCco0bI UX TIepepabOTKH M MpaKTHUYeCcKoe ITpUMeHeHre TIPOAYKTOB TiepepaboTKH




XUMHA U )KU3HL. PacuéThsl

3.1

CdopmMHpOBaHHOCTb YMEHUM BJlafieTh CUCTEMOM 3HaHUM 006 OCHOBHBIX MeTO/IaX HayYHOT'O TI03HAHMSI, UCITI0JIb3YeMBbIX
B XUMHUM TIpM W3y4YeHWU BeIeCTB M XUMHUUECKUX sBJAeHUd (HaO/rofieHHe, W3MepeHue, JKCIIePUMEHT,
MO/Ie/IMPOBaHKe), HWCIO/b30BaTh CHUCTEMHble XUMUYeCKWe 3HaHWs [JIs TIDUHSATHS pellleHud B KOHKPETHBIX

JKU3HEHHBIX CUTYadllUAX, CBA3dHHBIX C BeleCTBaMH U UX ITPDUMEHEHHNEM

3.2

ChopMUpPOBaHHOCTh yMeHUH COO/MI0/aTh TIpaBWIa T10/b30BaHUS XUMHUYECKOW TIOCY/Io U J/1abopaTOpHBIM
obopyJoBaHHeM, a Takke MpaBuia oOpalljeHHsl C BellleCTBaMH B COOTBETCTBUM C MHCTPYKLMSIMU T10 BBITIOJTHEHUIO

na60paT0prlx XUMHUYEeCKHUX OIIbITOB

3.3

CchopMHUPOBaHHOCTh YMEHHUH T/IaHUPOBATh U BBIMOJHATH XUMUUECKUHN SKCIIEPUMEHT (TIpeBpalljeHusi OpraHuyeCcKux
BeIIeCTB MPH HarpeBaHWH, MOJyUYeHHe 3THIeHa W W3yUeHHe ero CBOWCTB, KAUeCTBEHHbIE PEAKI[UM OpPraHUYeCKUX
BeIIleCTB, ZieHaTypalys 0e/KOB MPY HarpeBaHUH, [IBETHbIE PeaKIK 0eKOB) B COOTBETCTBUM C MPABUIAMH TEXHUKH
Oe30rmacHOCTH TIpU OOpaIlleHMH C BeljeCTBaMM U J1abopaTOpHLIM 000py/0BaHWEM; TMPEeACTAB/ATb Pe3y/bTaThl
XVUMHUYECKOTO IKCIIepUMeHTa B (hopMe 3aMuCy YpaBHEHHH COOTBETCTBYIOIIUX Peaklid U (OpPMyIUPOBaTh BHIBObI

Ha OCHOBE 3THX pe3yJ/IbTaTOB

3.4

C(bOpMI/IpOBaHHOCTb YMEHI/II;i MNpOBOAWTL BBIUKMC/IEHUA 10 XUMHUUECKHUM YPdBHEHHSAM (MaCCbI, O6'béMa, KO/IM4yeCTBa
HNCXOMHOr'o BelleCTBa WM IMPOAYKTA peaKlHK 110 M3BeCTHbIM Madacce, O6'béMy, KOJ/IMUeCTByY OAHOI0 M3 MCXOAHBIX

BeL|eCTB UM NPOJYKTOB PeaKL1n)

3.5

Cd)OpMI/IpOBaHHOCTb YMEHI/Iﬁ KPUTHYE€CKHU dHA/IM3UPOBATH XUMHNYECKYIO HHQ)OpMaL[I/II-O, nojayuydeMyr0 M3 pPda3HbIX

VCTOYHHMKOB (CpeJicTBa MacCOBOM MH(pOpMaLUY, ceTb VIHTepHeT U Apyrue)

3.6

CcdopMupoBaHHOCTb YMeHUI coO/MI0/1aTh TTpaBU/ia SKOJIOTHUeCKH 1ie/iecoo0pa3Horo roBe/ieHus B ObITY U TPY/0BOM
JlesITe/TIbHOCTU B Lie/IsIX COXpPaHeHHUsl CBOEro 3/0pOBbsS M OKpPY’Karolljell NPUPOZHOM Cpefjbl, 0CO3HaBaTh OMACHOCThb
BO3/IeMICTBUSI Ha >KMBble OpPraHU3Mbl OTpe/le/IEHHbIX OpPraHUUYeCKHX BelecTB, MOHMMasi CMbIca mokaszaTens [1JK
(npezienlbHO OTYCTUMOM KOHLI@HTpALMK), TOSICHATh Ha MpUMepax CIocoObl YMeHblIeHUs U TpeoTBpallieHUs] X

BpegHOro BOB,E[EI‘/’ICTBI/IH Ha OpraHKW3M Ue/IOBEKd




11 K/ITACC

Kop
NnpoBepsieMoro
pe3y/ibTara

IIpoBepsieMble MpejMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpPe/JHero o01ero
o0Opa3oBaHusi

1

TEOPETI/IHECKI/IE OCHOBBI XMUMHWU

1.1

Bragenne cuctemMor XMMHYECKMX 3HaHWM, KOTOpasi BK/IFOUYAeT: OCHOBOIMOJIAraroliyie MOHATHS (XMMUYEeCKUU 3J1EMEHT,
aToM, 3/eKTpPOHHasi 00o/louKa aToma, S-, p-, d-37eKTPOHHble OpOWTasyM aTOMOB, WOH, MOJIEKysa, Ba/JeHTHOCTb,
3/IeKTPOOTPULIATEIbHOCTb, CTeTeHb OKUC/IeHUs, XUMHUUecKasi CBsi3b, MOJb, MOJSIpDHasi Macca, MOJSIPHBIA 00BEM,
KpUCTa/yInueckasi — peliéTka, TUIbI XMMHUYECKUX peakUud (OKWCIUTeNbHO-BOCCTAHOBUTEbHbIE, 9K30- U
JHJOTEPMHUUECKHE, PpeaKLMM WOHHOrO o0OMeHa), pacTBOp, 3JIEKTPOJIUTBI, HE3JIEeKTPOJIUTHI, 3JIeKTPOTUTHUECKAsT
JUCCOLMALIYSI, OKUC/TUTE/b, BOCCTAHOBUTE/b, CKOPOCTh XMMHUUECKOW peakiuM, XMMHUeCcKoe paBHOBecHe); Teopuu U
3aKOHbI (Teopusi 37eKTpoJuTUUecKor auccouyanuy, Ilepuomuueckuii 3akoH .M. MeHpeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMUECKHHN $3bIK XWMUH, (haKTO/JOrMUecKre CBeJieHWs O CBOMCTBAaX, COCTaBe,
TosydeHU ¥ 0e30MacHOM HCTIO/Ib30BAaHUM Ba)KHEMIIIMX HEOpPraHW4YeCKUX BeIeCTB B ObITY W TPAaKTUUeCKOu

AedATe/IbHOCTHU Ye/I0BeKdad

1.2

CcdopMUpPOBaHHOCTb YMEHU BBISB/IATH XapaKTepHble MPU3HAKU U B3aUMOCBSI3b W3YUYEHHBIX MOHSATHM, NMPUMEHSTh
COOTBETCTBYIOLLje TIOHATUS INIPYU OMMCAHUM CTPOEHHsI U CBOWCTB HEOPraHWYeCKUX BeIleCTB M WX IpeBpallieHUl;
BBISIB/IITH B3aMMOCBSI3b XUMHWYECKUX 3HAHUW C TOHATUSAMM U Tpe/iCTaB/IeHUsIMU JPYTMX eCcTeCTBeHHOHAY4YHbIX

TipeIMeTOB

1.3

Bna,quI/Ie OCHOBHBIMM METOJaMH HAayUHOT'O ITO3HAHHUA BEIECTB U XUMUUECKHUX SIBJICHUM (Ha6]II-O,E[EHI/Ie, HU3MepeHue,

5KCIIepUMEHT, MO/le/TMPOBaHue)

1.4

Cq)OpMI/IPOBaHHOCTb YMEHI/Iﬁ onpenessaTb BaJIEHTHOCTb U CTEII€Hb OKUC/IEHUA XUMHWUYECKUX 3JIEMEHTOB B CO€IMHEHUAX
Pa3/iIMyHOro CoCTaBa, BUJ XUMHUUECKON CBSI3U (KOBaJ'IEHTHaH, HOHHAsA, MeTa/lJInyecKasd, BO,E[OpO,Z[HaH) B COeJMHEHHAX,

THUI KPUCTA/TMUECKOM PeIIeTKU KOHKPeTHOTO BellleCcTBa (aToMHasi, MOJIeKyJ/IsipHasi, MIOHHasl, MeTa/lJTiuecKasi)




1.5

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ orpenessaTh XapakTep CpeZibl B BOAHBIX PACTBOPAX HEOPrdHUYECKHUX COG,Z[I/IHeHI/Iﬁ

1.6

CdopmrpoBaHHOCTb yMeHUSI K/1acCU(GULMPOBaTh XMMUUECKUe peakLUY M0 pa3/IMYHbIM MpU3HaKaM (YMC/Iy U COCTaBy
pearvpymoiux BellecTB, TerioBoMy 3Gh(deKTy peakivy, U3MEHEHUIO CTeTleHel OKUC/IeHWsI 3JIEMEHTOB, 00paTUMOCTH

peaklivy, y4aCTHIO KaTaan3aTopa)

1.7

C(I)OPMI/IPOBaHHOCTB y'MEHI/Iﬁ COCTaBJIATb YDAdBHEHHA peaKL[I/Iﬁ Pd3/IMUHBIX THIIOB, IIOJ/IHBIE W COKpaLuéHHbIe

ypaBHEHUsI peakiiuii HOHHOTO 0OMeHa, YUMThIBasl YC/IOBHSI, TIPYU KOTOPBIX 3TH PeaKI[UH UIYT /10 KOHI[a

1.8

CchopMHUpOBaHHOCTL yMEHUM TPOBOAUTH peakluM, TOATBepXKJalole KaueCTBEHHbIM COCTaB  Ppa3/IMUHbIX
HeOpraHWYeCKUX BeIlleCTB, pAaClO3HaBaTb OMNBITHbIM MNYTEM WOHbI, TIPUCYTCTBYIOIME B BOJHBIX pacTBOpax

HeOopraHn4eCKux BeljecTB

1.9

CchopMUpPOBaHHOCTb YMeHUM DPACKphIBaTh CYIIHOCTb OKHC/IATEbHO-BOCCTAHOBUTE/IbHBIX peaklUil TOoCpeZiCTBOM

COCTaB/IeHUs IeKTPOHHOTO OanaHca 3TUX peakLvid

1.10

CchopMUpPOBaHHOCTb YMeHHH 00BACHSATH 3aBUCUMOCTb CKOPOCTH XMMHUUECKOW PeakLy OT pa3/IMuHbIX (PakToOpoB

1.11

CdopMHpPOBaHHOCTh YMeHHH 0OBSICHAT XapakTep CMeIleHHUsI XMMHUUeCKOTr0 paBHOBECHS B 3aBUCHMOCTH OT BHELITHEro

BO3elicTBUs (mpuHLuI Jle [llatesnbe)

OO6mast 1 HeopraHu4ecKasi XUMUsI

2.1

CdopmupoBaHHOCTh YMeHUM pacKpbiBaTh cMbICT [leprognueckoro 3akoHa [.1. MeH/eneeBa 1 leMOHCTPUPOBAThH €r0

CHCTeMaTU3UPYIOLY10, 00bICHUTENIBHYIO M TPOTHOCTUYECKYIO (PYHKLIUN

2.2

CdopMHUpPOBaHHOCTL yMEHWM XapaKTepu30BaTh 3JIEKTPDOHHOE CTPOeHWe aTOMOB XHMUUeCKUX 3jieMeHToB 1-4
nepuozioB [lepuoznueckoit cucTeMbl XUMUUeCKUx 31eMeHTOB [I.V. MeHzeneeBa, UCIOMb3ys TOHATUS «S-, p-, d-
3JIeKTPOHHBIE OpOUTAN», «3HEpreTHYecKre YPOBHU», OOBSCHITh 3aKOHOMEPHOCTH M3MeHEeHUsI CBOMCTB XUMUUYECKUX
3/IeMEHTOB U MX COeJIMHeHWM M0 mepuofaM W rpynnam [leprofuyeckoil CUCTeMbl XMMUUeCKUX 3jieMeHTOB [I.W.

MeHpeneeBa

2.3

C(l)OpMI/IPOBaHHOCTB YMEHI/II‘/JI XdPaKTe€PHU30BATh (OHI/ICbIBaTb) O6LLH/I€ XUMHUeCKHe CBOMCTBa HeOopraHn4yeCKHrX BelleCTB

Pa3/IMYHBIX KJIdCCOB, IOATBEPX/AATh CyIIeCTBOBaHKE reHeTHUeCKON CBSI3U MeX1y HeOpraHn4yeCKMMHU BeljeCTBaMM C




TIOMOIL[bI0 YPaBHEHUN COOTBETCTBYIOLIUX XUMUUECKUX peakIvii

2.4

CchopMHpOBaHHOCTbL YMEHUU yCTaHABIWBATh TIPUHA/IJIE)KHOCTb HEOPraHUUeCKHWX BeI[eCTB [0 UX COCTaBy K
orpefie/IEHHOMY Kiaccy (Tpyrine) coeJuHeHUM (TIPOCTble BelljeCcTBa — MeTa/l/ibl U HeMeTa/l/ibl, OKCH/bl, OCHOBAHUSI,

KHCJ/IOTHI, aM(i)OTeprIe TNAPpOKCHUBI, COJ'II/I)

2.5

CchopMUpPOBaHHOCTbL yYMEHWM UCMOb30BaTh XUMUUECKYH0 CHMBOJIUKY [l COCTaBjieHUs: (OpMys BeIlecTB WU
ypaBHeHUM XMMHUYeCKUX peakLuii, cucreMatnyeckyro HoMmeHknatypy (IUPAC) u TpuBUasibHble Ha3BaHHUS OT/E/IbHBIX
HeOpraHWYeCKUX BelecTB (yrapHbIi ra3, yrjeKUC/IbIi ra3, aMMuak, raiiéHasi U3BeCTh, HeralléHasi U3BeCTb, TUTheBast

coJia, IMPUT U JIpyrure)

2.6

C(I)OPMI/IPOBaHHOCTB y'MeHI/II‘/JI XdPaAKTe€PHU30BATh (OHI/ICbIBaTb) O6I_LH/IE XUMHUeCKHe CBOMCTBa HeOopraHnuyeCKHrX BelleCTB
Pa3/IMUHBIX KJ/IdCCOB, IIOATBEPXAATh CYIIeCTBOBaHUE reHeTHUeCKON CBSI3U MeX1y HeOpraHn4YeCKrMMU BelljeCTBaMU C

MOMOLbI0 YPaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX peakLui

2.7

CchopMUpPOBaHHOCTb YMEHMM TUIaHUPOBAaTb M BBIMOJIHATh XUMUYECKUM SKCIIepUMeHT (pas/io’keHWe TepoKcHja
BOJIOPOZia B TIPUCYTCTBUM KaTajau3aTopa, OmpejiesieHre Cpejbl paCTBOPOB BeIeCTB C TOMOLIbI0 YHHBEPCATBHOTO
WH/IMKaTopa, BJ/IMSIHME pa3/MuHbIX (PAaKTOPOB HAa CKOPOCTb XUMMUECKOW peaklud, peakldd HOHHOTO 0oOMeHa,
KaueCTBeHHble peakud Ha Cyabdar-, KapOOHaT- W X/IOPW/-aHMOHBI, HA KATHOH AaMMOHHS, pelleHHe
9KCIIePUMEHTA/IbHBIX 3a7au 1Mo TeMaMm «Metamibl» U «HemeTanibl») B COOTBETCTBUH C IIPaBU/IaMM TeXHUKU
Oe3omacHoCT TIpU OOpallleHUW C BeljecTBaMM U J1abopaTOpHBIM 000pY/IOBaHMEM; TPeCTaB/ATh Pe3y/bTaThl
XMMHUUECKOT0 3KCrepuMeHTa B (hopMe 3aricy ypaBHEHHI COOTBETCTBYIOIIMX peaklyii ¥ (OopMyTMpOBaTh BBIBO/bI HA

OCHOBe 3THX pe3yJ/IbTaToB

2.8

ChopMHUpPOBaHHOCTb YMEHHM COOJIOZIATh TpaBWIa T0Jb30BAaHUSA XUMHUECKOW TMOCY[od U J1labopaTOpPHBIM
obopy/ZioBaHMeM, a Takke TpaBW/a oOpalljeHHsi C BelleCTBaMH B COOTBETCTBUHM C MHCTPYKLUSIMU TIO BBITTOJIHEHUIO

Jla60paTOprIX XUMHWUYECKHX OITbITOB

2.9

CchopMUpPOBaHHOCTb yYMEHUM XapaKTepr30BaTb XUMHUYeCKHe IIpOLiecChl, JieXKalje B OCHOBE IIPOMBILJIEHHOTO

TI0JTyYeHHsl CePHOM KMCJIOThI, aMMMaKa, a Takke chOpMHUPOBAHHOCTD Tpe/ICTaB/IeHU 06 061X HayYHbIX TPUHLMIIAX




H 3KOJIOTHYeCKHX HPOGJIEMEIX XUMHNYEeCKOr'o MMpoOr3BOACTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CchopMUpOBaHHOCThL TIPE/ICTABIEHUM O XUMUUYECKOM COCTaBJISION[eN eCcTeCTBeHHOHAyUHOW KapTWHBI MUpa, POJU
XUMUU B M03HAHWU SIBJIEHUI TIPUPOJbI, B (POPMUPOBAHUU MBILJIEHUS] U KY/IbTYPbl JIMYHOCTH, €€ (yHKL[MOHAIbHOU
I'PaMOTHOCTH, HEOOXOJUMOW [/l pelleHus] MPaKTUYeCKMX 3a/lad M 3KOJOrMYeckd OOOCHOBAaHHOTO OTHOIIEHHUS K

CBOEMY 3/I0POBbIO U TIPUPOZHOM cpejie

3.2

CchopMUpPOBaHHOCTb YMEHUM KPUTHMYECKU aHalu3UpOBaTh XUMHUUYECKYI0 WH(GOpMaLUio, MOIy4aeMyl M3 pasHbIX

VMCTOYHUKOB (CpeJiCTBa MaCCOBOM KOMMYHHKALMK, CeTb VIHTEpHeT U Apyrue)

3.3

CdopMHUpOBaHHOCTE YMeHUH COOJF0/IaTh MpaBU/a SKOJIOTHMUECKU 1elec000pa3HOro ToBefieHus B ObITY U TPY/I0BOM

AedATe/JIbHOCTH B LIeJIAX COXPaHEHHUA CBOEro 31I0POBbA U OKPY)KaI-OU.[(Eﬁ HpHpO,E[HOﬁ cpeabl

3.4

Oco3HaBaTh OITACHOCTH BOBAGIZCTBHH Ha >XMBbI€ OPraHHU3MbI OHpe,E[eJ'IéHHbIX BelleCTB, ITOHKMMAdA CMBIC/I ITOKa3aTeId
H'Z[K, MOACHATh Ha IIpUMepdax C11I0co0BI YMEHbIIEHUS U MPpeAO0TBPpallleHrUs UX BpeJHOI'0o BO3,Z[EI>1CTBPIH Ha OpraHvsm

yesioBeKa

3.5

CdopMHUPOBaHHOCTL YMEHUU TPOBOAUTH BBIUMCAEHUS C MCIOJb30BaHUEM TOHSTUS «MaccoBasi /I0/1si BelljecTBa B
pacTBope», 00BEMHBIX OTHOIIEHWH Ta30B TMPU XUMHUECKUX DPeaklUsX, MacChl BelllecTBa WM 00ObEMa ra3oB I10
M3BEeCTHOMY KOJIMUeCTBY BeIlleCcTBa, Macce WM OOBEMY OJHOTO U3 yUaCTBYIOIIMX B PeakLUd BeIeCTB, TElJIOBOTO

3¢ deKTa peakL i Ha OCHOBE 3aKOHOB COXpaHeHHs1 MacChl BeIleCTB, MpeBpallieHrsl U COXPaHeHUs SHepruu




ITPOBEPAEMBIE OJIEMEHTBI COJEP)KAHUA

10 KJTACC
Kop IIpoBepsieMblii 3/1eMeHT COAep)KaHUA
1 TeopeTrueckrie OCHOBbI OPraHUUeCKOU XUMUU
11 [IpesgMeT opraHMYecKOr XMMUM: €6 BO3HUKHOBEHUe, pa3BUTHe U 3HAUeHUe B M10JIyUeHHH HOBBIX BellleCTB U MaTepuanoB. Teopust
' CTPOEeHMsI OpraHu4eckux coefHeHnt A.M. byTyiepoBa, eé 0OCHOBHBIE T10JI0’KEeHUS
1o CrpykTypHble (hopMyJ/ibl OpraHMuecKux BellecTB. ['oMosiorusi, usomepus. XvUMuyeckasl CBsi3b B OpraHMUeCKUX COeJMHeHUsX —
' OJJMHapHbIe U KpaTHbIe CBsi3U. [IpesicTaBieHre 0 KnacCupUKalii OpraHnuyecKrx BelecTB
13 HomeHknaTypa opraHluyeckux coejuHeHU! (CUcTeMaTHuecKas) M TpYMBHa/bHbIe Ha3BaHUsl Ba)KHEHILMX MpeZcTaBUTe/eil KJacCoB
' OpraHMYecKUXx BelecTB
2 YrneBozopozbl
51 AnKaHbI: COCTaB U CTPOEHHe, TOMOJIOTUYeCKUW psii. MeTaH M 3TaH — MpocCTeillie TpeJCTaBUTE/NN a/lKaHOB: (U3MUecKrie U
' XUMHUYeCKHe CBOKMCTBA (peakLiy 3aMellleHus] U TOpPeHusl), HaXOXK/jeHre B [IPUpo/ie, MoJlyueHre ¥ IpUMeHeHre
AsKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH Psifi. DTUIEH U MPOMU/IeH — MPOCTeMIINe Mpe/iCTaBUTe/N alKeHOB: (U3nYecKue 1
2.2 XMMHYeCKHe CBOWCTBA (peakLMM T'MJpUpPOBaHMs, rajJoreHUpoBaHus, Thparalyy, OKUC/IeHNs U ToIMMepy3aliin), ToydyeHre 1
IIpUMeHeHue
23 Ankanvensl: 6yraaveH-1,3 u MeTunOyTagueH-1,3: cTpoeHUe, Ba)kHelllMe XWMHUUeCKHe CBOWCTBA (peakiusi MoMMepu3alivn).
‘ [TosyyeHre CUHTETUYECKOrO KayuyKa U Pe3vHbI
24 ANKUHBI: cOCTaB U 0COOEHHOCTH CTPOEHHs, TOMOJIOTUUYEeCKUH psifi. AlleTH/IeH — NPOCTeNINi Npe/iCTaBUTe/b aJIKWHOB: COCTaB,
CTpoeHUe, pU3nuecKre U XUMUUeCcKre CBOMCTBa (peakLMu T'MpUPOBaHUsl, raloreHupoBaHusl, FMipaTaluy, TOpeHus), oaydeHre




" IIpUMEHEeHNne

Apenbl. BeH3om: cocTaB, cTpoeHue, pusnyeckre U XUMHUUeCcKre CBOMCTBA (peaKlvy Ta/ioreHUPOBaHKs U HUTPOBaHWUsI), TIO/TyueHre

U nipuMmeHeHue. Tonyos: cocTaB, CTpoeHHe, (U3UUeCcKre U XMMUYecKue CBOMCTBA (peakLWy rajoreHHpOBaHUsS U HUTPOBaHUS),

2.5
rojiyyeHue W TpHMeHeHWe. TOKCMYHOCTb apeHOB. [‘eHeTHuecKas CBsI3b MeXXJy YI/€BOAOPOJAMU, NPUHAIEXKAIIUMU K
pa3/IMYHbIM KJlaccam
[TpupoaHble UCTOYHUKU YT/IeBO/IOPOIOB. [IpUpOAHbIN ra3 v momnyTHble HedTsiHbIe ra3bl. HedTh U eé npoucxoxgeHue. CriocoObl
2.6 niepepaboTKU HedTH: MepPeroHKa, KPeKWHr (TepMHUECKWM, KaTalUuTHUeCKWi), muposu3. [IpoayKThbl repepaboTku HedTH, UX
NpUMeHeHre B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroJib U TIPOAYKTHI ero repepaboTku
3 Kucnopogcozepkalue opraHuyeckue coeZJMHeHNs
[IpesnenbHbIe OJHOATOMHbBIE CITUPTHI. MeTaHOJI U 3TaHOJI: CTPOeHUe, (hr3huecKre U XMMHUYeCKre CBOKCTBA (peakLiiy C aKTUBHBIMU
MeTa/UlaMM, Ta/JloreHOBOJOpPOJaMH, TOpeHHe), TNpuMeHeHWe. BomopozHble CBSI3M MeXAY MOJIeKyJaMd COUPTOB. [lelicTBUe
3.1 MeTaHoJ/ia M 3TaHO/Ia Ha OpPraHM3M uejioBeka. MHOroaToMHble CIUPTBHI. JTUIEHIVIMKO/IbL U T/IMLEPUH: CTpOeHue, (usnueckure U
XMMHYEeCKUe CBOMCTBa (B3aMMOJEMCTBHE CO I1eJIOUHBIMKA MeTa/l/laM{, KadeCTBeHHasi peakijusi Ha MHOTOaTOMHbIe CITUDTHI).
[HelicTBre Ha opraHu3m uesioBeka. [IprMeHeHMe ruLieprHa U STUIEHTJIUKOJIS
3.2 deHoOM: CTpoeHHe MOJIeKYJIbI, PU3ndeckre U XMMUUecKue CBOMCTBa. TOKCHUHOCTh deHosa. [IpumeHeHe (eHoMa
33 Anbperuabl U KeToHbl. PopManbaerui, aleTanbJeru/]: CTpoeHue, (prusnueckre U XUMUUECKHe CBOMCTBA (peakLuu OKUCIEHUS U
BOCCTaHOBJ/IEHUS], KAUeCTBEHHbIE Peaklin), MoJlydeHre U MpUMeHeHUe
O/IHOOCHOBHBIE TIpe/iesibHbIe KapOOHOBbIE KUCIOTEL. MypaBbUHasi M YKCyCHasi KUC/IOTBI: CTpPOeHHe, pU3nuecKie U XUMUUEeCKHe
3.4 CBOMCTBa (CBOMCTBA, 00II[He /17151 K/lacca KMCJIOT, Peakijus 3TepudHrKaliyii), oydeHre U npuMeHeHre. CTeaprHOBasi U OJIeMHOBAsI
KHC/IOTHI KaK TIPeZICTaBUTE/H BBICIIMX KApOOHOBBIX KUC/IOT. Mblla KaK COJTH BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOITIee JelCTBHE
35 CrokHble 3¢GHUpPbI KaK NPOU3BO/HbIE KAPOOHOBLIX KUCIOT. ['uposn3 crnoxHbIX 3¢upoB. XKupbl. ['napou3s >kupoe. ITpuMeHeHue
JKUPOB. brosiornueckasi poJib >KUpOB
36 YrneBoabl: cocTaB, Khaccuukaiusi yriaeBoJjoB (MOHO-, [W- W TMoaucaxapufbl). ['/i0OKO3a — MpOCTeWIMii MOHOCaxXapup:

0Cc00eHHOCTH CTPOEHUsI MOJIeKYJIbl, (hr3nuecKre U XMMUUecKrie CBOMCTBa (B3aumogeiicTBre ¢ ruapokcuiom Mmeau(1l), okucienue




aMMUa4yHbIM pacTBOpoM oKcuza cepebpa(l), BoccTaHOB/ieHHe, Opo)KeHHWe TJIFOKO3bl), HaxXOK/leHWe B TIpUpojie, TpUMeHeHUe,
Ouonornyeckasi posb. PorocuHTe3s. dpyKTO3a KaK M30Mep IJIFOKO3bl. Kpaxman W Iie/utioso3a Kak TPUPOJHbIE TIOJTUMEpHI.
CrpoeHue KpaxMmara U Le/io/103bl. DU3nueckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPO/n3, KaueCTBeHHasi peakLiysi C M0JI0M)
4 A3soTcojepikallje opraHuyecKye cCoeZiJuHeHus
41 AMMHOKHUCIOTHI KaK am(pOoTepHble OpraHuueckue coeguHeHus. dusnueckre U XMMHUYeCKUe CBOMCTBA aMUHOKHUC/IOT (Ha rpruMepe
' rMLyHa). bronornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl
49 benku Kak TIpUpOJHbIE BLICOKOMOJIEKY/ISIDHBbIE COe/fWHeHUs. [lepBUuHasi, BTOPWYHAsi W TpeTUYHas CTPYKTypa OesKoB.
' XUMHUeCKHe CBOMCTBA Oe/TKOB: TM/IPOJIN3, JieHaTypalysl, KaueCTBEHHbIE peaKI[UK Ha OeKu
5 BricokomMoOneKyisipHble COeTMHEeHUS
OCHOBHBIE TIOHSITUSI XWMWUMU BBICOKOMOJIEKY/ISIDHBIX COeQUHEHWH: MOHOMep, TO/JIMMep, CTPYKTYpHOe 3BEHO, CTereHb
5.1 MoJiMMepu3aluy, CpejHsis MoyeKy/sipHas Macca. OCHOBHble MeETO[bl CHHTEe3a BBICOKOMOJIEKY/SIPHBIX COEJUHEHUN —
To/IMMepur3aLys U MOJMKOHeHCaLus
5o OKcrepuMeHTallbHble MeTOJbl WM3y4YeHUsI Bel[eCTB W WX IIpeBpallleHWi: O3HaKoM/IeHHe C o0pasliaMd TIPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, I/IaCTMacC, KayuyKoB. [TosryueHre CUHTeTUUeCKOTO KayuyKa U Pe3UHbI
11 KJTIACC
Kopg IIpoBepsieMbIii 3/IeMeHT CO/iepPXXaHUsA
1 TeopeTrueckrie OCHOBBI XUMUHA
XUMHUEeCKU# 371eMeHT. ATOM. Ipo aToMa, U30TOMbI. JJIeKTPOHHasi 000/I0UKa. DHEepPreTUUeCKue YpPOBHHU, MOAYPOBHU. ATOMHBIE
1.1 opburany, s-, p-, d-amemeHTbl. OCOOEHHOCTH pacrpe/iesieHs: 37IEKTPOHOB 110 OpOUTA/sIM B aTOMaxX 3/IeMEeHTOB TIePBbIX UeThIPEX
MepuozioB. DJIeKTPOHHAsi KOHGUTypallyisi aTOMOB
1.2 [Tepuoanueckuii 3akoH U [leproanueckasi cucreMa XxuMmuueckux syieMeHToB [1.M. MeHpeneeBa. CBsi3b eproOAMYeCKOT0 3aKOHa U




HepHO,queCKOﬁ CUCTEeMBI XHWMHUUECKHMX 3/IEMEHTOB ,HI/I MEH,E[eJ'IEEBa C COBpeMEHHOﬁ TEOPHEﬁ CTpO€HHUSA aTOMOB.
3aKOHOMepHOCTI/I M3MEHEHUSI CBOMCTB XUMHUECKUX 3JIEMEHTOB U 06paByEMbIX MU TIPOCTBIX MU C/IOXKHBIX BeIeCTB I10 I'PyIiliaM U

rnepuoaam. 3HaueHue MnepruoandeCcKoro 3dKOHa B pa3BUTUH HAYKH

CTpOEHI/Ie BelleCTBd. XyUMHUUecKasi CBSI3b. BI/IABI XUMHWUECKOM CBSI3U (KOBaHEHTHaH HeroJIApHadd W I10J/IApHasA, WOHHAd,

1.3 MeTtasyueckast). VoHBI: KaTHOHBI M aHWOHBL. MexaHH3Mbl 00pa30BaHUs KOBA/JEHTHOW XUMWYeCKOW CBsi3M (OOMeHHbBIA U
JIOHOPHO-aKL[eNTOpHbIN). BogopozaHas cBsizb
1.4 BasieHTHOCTB. D1eKTPOOTPULIaTeIbHOCTb. CTeneHb OKUCIeHUs
BerjectBa MO/IEKy/ISIDHOTO U HEMOJIEKY/ISIPHOTO CTPOeHHsl. 3aKOH MOCTOSIHCTBA COCTaBa BelecTBa. TWIMbl KPUCTa/UTMUECKUX
1.5 peléToK. 3aBUCUMOCTb CBOMCTBA BellleCTB OT TUIA KPUCTa/UIMYeCKoU pelléTku. [loHaTue o aucrepcHsix cucreMax. VIcTuHHBIE U
KOJIJIOWJHBIe pacTBOpbl. MaccoBas [10J1s BelllecTBa B pacTBOpe
1.6 Knaccudukaiysi HeopraHnueckux coefiiHeHui. HoMeHK/1aTypa HeopraHMueCKUX BellecTB
17 Xumnueckasi peakuysi. Knaccrudukaiusi XMuMUUYeCKUX peaklidii B HeOPraHMUeCKOW M OpraHMueckol XMMHMU. 3aKOH COXPaHeHHsI
' MacChl Bell|eCTB, 3aKOH COXpaHeHUs U NpeBpalljeHus] SHePIUU IPU XUMUYeCKUX pPeakLUsaxX
1.8 CKOpOCTb peakliyy, eé 3aBUCUMOCTb OT pa3/UyHbIX ()aKTOpPOB
19 Ob6partuMble peakljui. XMMHUYecKoe paBHOBecue. DaKTOpHl, BAMSIOIME HAa COCTOSTHME XMMHUUECKoro paBHoBecus. [Ipuniun Jle
' IllaTenbe
110 OnekTponuTryeckas Auccouuanysi. CuibHbIe U c1abble 3/1eKTposiuThl. Cpesja BOJHBIX PACTBOPOB BeLECTB: KWC/Iasl, HeMTpabHasl,
' 1ieso4Hasi. Peakiiuy HOHHOTO oOMeHa
1.11 OKHCIUTENTEHO-BOCCTaHOBUTE/IbHBIE PeaKL[uU
2 Heopranuueckasi Xxumus
Hemetasel. [TonoxxeHue HemeTa/uioB B [lepuoauueckoit cucteMe Xumudeckux semeHToOB [I.V1. MeHzeneeBa u 0COOEHHOCTU
2.1 CcTpoeHUsI aToMOB. ®@u3nuecKre CBOMCTBAa HeMeTa/lJIOB. AJIJIOTPOIUSI HeMeTas/yioB (Ha TpUMepe KHMC/IOPo/a, cepbl, docdopa u

yrJjiepojia)




XyWMHUUeCcKHe CBOWMCTBA Ba)KHEMILIMX HeMeTa/lJIOB (rajioreHoB, cephl, a30Ta, (ocdopa, yriepojsa U KpeMHUs) U UX COeUHEeHUN

22 (OKCHAOB, KUCIOPOACOAEP KaLUX KUCIOT, BOAOPOAHBIX coeJuHeHNH). [IpuMeHeHre BayKHEUILIMX HEMETA/JIOB U UX COeJUHeHUN
Mertannel. [TonokeHre MeTta/uioB B Ileprofnueckor cucteMe XUMUUecKuX 3jemeHToB [I.M. MenzeneeBa. OcobeHHOCTH
2.3 CTPOEHHUSI 3/MEeKTPOHHBIX 000/0ueK aTOMOB MeTa/uloB. OOmue ¢usnueckue cBoWcTBa MeTaioB. CrulaBbl MeTaslloB.
ONeKTPOXUMUUECKUM PsiJi HAallpsSDKeHWH MeTaslIoB
54 XUMHUUeCcKre CBOMCTBaA BaXKHEMIIIMX MeTasuioB (HaTpU, Kaiui, Kaabl[ui, MarHUW, altOMAHUN, LUHK, XpPOM, KeJie30, Me/ib) U UX
' coeauHeHui. OO1IMe CrIoCOOBI MO/TyueHHst MeTaslIoB. [IpuMeHeHHe MeTaslIoB B ObITY U TEXHUKE
2.5 ['eHeTUuecKasi CBsI3b HEOPraHWUYEeCKUX BelleCTB, TIPUHA//IeXKalluX K pa3/IMuHbIM KjlaccaM
3 XHMHUS Y )KU3Hb
31 Posib xuMuu B obecrieueHWM 3KOJIOTUYECKOH, HEePreTHUeCcKOoW W THUINEeBOM 0e30MacHOCTH, Pa3BUTUM MeAUIIMHBL [loHSTHE O
' Hay4HbIX MeTO/laX MO03HaHUs BellleCTB U XUMHUUeCKUX peaKlui
IMTpencraBnenus 06 OOIIMX HAyUHBIX MPUHLIUIIAX TPOMBIIIIEHHOTO TIOJTyYeHHsT BXKHEHIINX BelecTB. Yesl0BeK B MUPE BeIIeCTB U
3.2 MaTepuasoB: BaKHeMIIINe CTpoUTe IbHble MaTeprasibl, KOHCTPYKLIMOHHbIE MaTepUasibl, KpaCKH, CTeK/I0, KepaMrKa, MaTepuaJbl JJis
3/IeKTPOHUKH, HaHOMAaTepHasibl, OpraHuueckre U MUHepasbHbIe y100peHus
33 XUMHS U 3[]0pOBbe UeJIOBeKa: MpaBWa WCIO/b30BAHHUS JIEKaPCTBEHHBIX TPerapaToB, IMpaBWia 0e30MacHOro HCIO/Ib30BaHUS

TrperiapaToB OLITOBOM XUMHH B TIOBCEJHEBHOM JKHU3HU




