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MNOSACHUTEJIbHAS 3AITUCKA

[Mporpamma no XMMuKn Ha YpoBHe CpefHero obLero obpasosaHus paspaboTaHa Ha OCHOBe
defepasibHOro 3akoHa 0T 29.12.2012 Ne 273-d3 «O6 06pa3oBaHuK B Poccuiickoin defepauims,
TpeboBaHWI K pe3ynbTaTam OCBOeHUS (hefepasbHOM 06pa3oBaTe/lbHOM NporpamMmMbl CPeaHEro
obuiero obpasosaHua (POIM COO), npefcTaBneHHbIX B PefepasbHOM rocyAapCTBEHHOM
obpasoBaresibHOM ctaHgapte COO, ¢ yyétom KoHuenumu npenofasaHus y4yebHOro npegmeta
«XuMusi» B 00pa3oBaTefibHbIX OpraHusaumsax Poccuiickoii  degepauuu,  peaimsyroLmx
OCHOBHble 06pa30BaTe/fibHble MPOrpaMmbl, ¥ OCHOBHbIX MOMOXKEHWIA «CTpaTernn pasBuUTUS
BOoCMWTaHWA B Poccuitickoin ®defepaumm Ha nepuog Ao 2025 roga» (PacnopshkeHue
MpasuTensctsa PP ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXofoB K pa3paboTke MporpaMMbl MO XWMUKW, K OMNpedeneHnto o6LLei
cTpaTermm oby4yeHus, BOCNUTaHUSA 1 pPasBUTUA 06ydatoLLMXCA cpeAcTBaMuM y4ebHOro npeamMera
«Xumuns» ana 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWIM KOHUEMTYaSlbHblE MOMOXKEHUSA
®roC COO 0 B3aMMO0OOYC/OBMNEHHOCTN LENed, COoAepXKaHus, pe3yNbTaToB 06yYeHus WU
Tpe6oBaHWIN K YPOBHIO NMOAFOTOBKYM BbIMYCKHNKOB.

XvMuyeckoe  06pa3oBaHue, MO/ly4aemMoe  BbIMYCKHMKaMU  06LLe06pa3oBaTe/ibHOM
opraHusauun, SBNSETCA HEOTbEMJIEMOM 4acTbl0 UX 006pa3oBaHHOCTU. OHO  CIYXUT
3aBepLialoLLMM 3TanoM peanmsaumMnm Ha COOTBETCTBYIOLLEM eMy 6a30BOM YPOBHE K/HOUEBbLIX
LLeHHOCTel, NPUCYLLMX LIeNIOCTHOW CUCTEME XMUMUYECKOro 06pa3oBaHus. ITU  LEHHOCTU
KacaloTca MO3HaHMS 3aKOHOB MPUpPOAbl, (POPMUPOBAHNA MUPOBO33PEHNSA M OOLLEA KY/bTYpbl
yesioBeKa, a TakXkKe 3KOMOMMYeCKU O6OCHOBAHHOIO OTHOLUEHWA K CBOEMY 3[0pOBbl0 U
NPUPOAHOIA cpefe. PeannsyeTca XMMU4Yeckoe o06pa3oBaHrie 00y4atoLmMXcs Ha YPOBHE CPeAHero
o0LLero obpasoBaHMA cpeAcTBaMu y4ebHOro npegmetra «XuUMusa», cofepXkaHue M NocTpoeHue
KOTOPOro onpefeneHbl B MporpaMMe Mo XWMUW C YYETOM CREeuUUKA HayKnm XUMUW, ee
3HaYeHNs B MO3HaHMN NPUPOALI U B MaTepuasibHON >XXM3HN 06LLECTBA, & TaKXKe C YY4eTOM 00LLMX
Lenern N NPUHLMMNOB, XapaKTepusyoLLMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpefHero obLiero
06pasoBaHusi B Poccuitckoin degepaumn.

XMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0cobYH PO/ib B COBPEMEHHOM
UMBUM3aLMA, B CO3[aHUN HOBOW 6a3bl MaTepuasibHOW KynbTypbl. OHa BHOCWUT CBOW BK/aj B
(hopmrpoBaHVe paLMoHaIbHOr0 Hay4YHOTO MbILLIEHUS, B CO3AaHMe Lie/IOCTHOrO NpeacTaB/ieHns
06 OKpY>XatoLeM MUpe Kak 0 eIMHCTBe NPUPOLbl U YenioBeka, KOTopoe (DOpMUpPYeTCs B XMMUN
Ha OCHOBE MOHWMaHUA BELLEeCTBEHHOIO COCTaBa OKPYXKAHOLLEro Mupa, 0CO3HaHWUSA B3aMMOCBSA3N
MEeX[yY CTPOEHMEM BELLLECTB, X CBOMCTBaMU Y BOSMOXHbIMW 0671aCTAMMU NMPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C  [APYrMMW  eCTeCTBEHHbIMW  HayKamu, XuMus cTana
HEOTHEM/IEMOM 4acCTb0 MUPOBOM KyNbTypbl, HEOOXOAMMbIM YCMOBMEM YCMELHOro TpyAa W
XM3HU KaXKAOro uneHa obuiectBa. CoBpeMeHHas XMMUA Kak Hayka co3upaTesibHas, Kak Hayka
BbICOKMX TEXHOJIOrMIA Hanpas/ieHa Ha pelleHne rnobaibHbIX NpobseM YCTOMYMBOIO Pa3BUTUSA
4esioBeYeCTBa — CbIPbEBOM, 3HEPreTUYEeCKOW, MULLEBOM, 3KOOMMYECKON 6e30nmacHoOCTU W
OXpaHbl 3[40POBbS.

B cooTBeTCTBUM C O6WMMW LENAMU U NPUHLMNAMKU CpeaHero obuero obpasoBaHus
cogepxaHve npegmeta «Xumus» (10-11 knaccbl, 6a30Bblii YPOBEHb M3YUeHUS) OPUEHTUPOBAHO
MPeMMYLLECTBEHHO Ha OOLLEKY/NbTYPHYHO MOArOTOBKY O6Y4YaroLmxcs, HeobXoaUMY UM A1
BbIpabOTKM MWPOBO33PEHYECKMX OPWUEHTMPOB, YCMELIHOIO BK/IKOYEHUA B >KU3Hb COLUYMa,
MPOLO/MKEHNS 06pa30BaHNsA B Pa3NyHbIX 06/1aCTAX, HE CBA3AHHbLIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnsowmmm npegmeta «XumMus» SBNAOTCA 0a3oBble Kypcbl — «OpraHuyeckas
XrMus» 1 «O6Las 1 HeopraHM4eckas XMMms», OCHOBHbIM KOMMOHEHTOM COZEPXKaHWs KOTOPbIX



SB/IAKOTCSH OCHOBbI 6a30BOI HAaYKMW: CUCTEMA 3HAHMWIA MO HEOPraHMYECKOn XUMUK (C BKIHOYEHNEM
3HaHWIA 13 06LLE XUMUM) U OPraHUYecKon Xummn. PopMmnpoBaHMe SaHHON CUCTEMbI 3HAHWI
npyv M3yyveHUW npegmMeTa obecneyrBaeT BO3MOXHOCTb PacCMOTPEHWUS BCEro MHOrootpasus
BELLLECTB Ha OCHOBE O6LLMX NOHATWIA, 3aKOHOB M TEOPUIA XUMUN.

CTpyKTypa cofepXaHuns KypcoB — «OpraHnyeckas Xxmmusa» n «O6Lias n HeopraHnyeckas
XMMUS» CHOPMUPOBaHa B NporpaMme No XMMMUU Ha OCHOBE CUCTEMHOIO MOAX0AA K U3YYeHUHo
y4yebHOro matepuasia M 06YC/oB/eHa WUCTOPMYECKM OGOCHOBaHHLIM PasBUTUEM 3HAHWIA Ha
OnpesenéHHbIX TeOpeTUYECKMX YPOBHSAX. TakK, B Kypce OpraHW4eckoim XuMUM BeLlecTBa
paccmMaTpuBalOTCA Ha YPOBHE K/IaCCUYECKOW TeOpUM CTPOEHWS OpraHUYecKUX COefUHEHWN, a
TaKXKe Ha YPOBHe CTEPEOXMMUYECKMX W 3MIEKTPOHHBIX MPeACTaBNeHNA O CTPOEHUW BELLECTB.
CsefieHns 06 M3y4yaeMblX B Kypce BeLLeCTBaxX AalTcA B pa3BUTUM — OT YrNeBOLOPOLOB [0
CMOXHbIX GMOMOMMYECKN aKTUBHbLIX COeAMHEHMA. B Kypce OpraHM4ecKoi XMmuu nosayyatoT
pasBuTUE CHOPMUPOBAHHbLIE Ha YPOBHE OCHOBHOMO 06LLero 06pa3oBaHWs NepBOHaYaIbHbIE
NpeacTaBNeHns 0 XMMUYECKOW CBA3W, KNacCU(UKaLMOHHBIX NPU3HaKax BeLecTs, 3aBUCUMOCTH
CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKOW peakLmu.

Moa HOBLIM Yr/IOM 3peHust B npeameTe «XuUMUs» 6a30BOr0 YPOBHS paccMaTpuBaeTCs
M3YyYeHHbI Ha YPOBHE OCHOBHOIO 06Lero 006pa3oBaHNsA TeOpPeTUYECKWi MaTepuan 1
(haKTONOrMYecKmne CBefleHNs O BELLECTBaX U XMMUYECKOW peakumn. Tak, B YaCTHOCTU, B Kypce
«O0bLLas N HeopraHMyeckas XUMUs» 06YYarOLMMCA NPeLOCTaBAETC BO3MOXHOCTb OCO3HATb
3HayeHMe MNepUOAMYECKOro 3aKOHa C OO6LLEeTEOPeTUYECKMX W METOLONOMMYECKMX MNO3ULNIA,
rny6)ke MNOHATb WCTOPUYECKOE W3MEHEHWe (YHKLMIA 3TOro 3akoHa — OT o6o6uiatollein ao
0OBACHAIOLLENA 1 NPOrHO3MPYIOLLEN.

EavHas cuctema 3HaHUIA 0 BaXXHEMLIMX BeLLecTBax, UX COCTaBe, CTPOEHWMW, CBOMCTBAX U
MPYMEHEHMI, & TaKXKe 0 XUMUYECKMX PeakLmsX, X CYLUHOCTM 1 3aKOHOMEPHOCTSAX NPOTeKaHUA
pononHsetca B kypcax 10 u 11 KnaccoB 3/eMeHTaMU  COAEPXaHWS,  MMEOLLMMU
Ky/NbTYPONOrMYECKUA U NPUKNaAHOA XapakTep. 3TW 3HaHWA CrOCOOCTBYHOT MOHUMAHWIO
B3aMMOCBA3M XUMWUM C [APYTUMW HayKamu, packpblBalOT €€ posib B MO3HABaTe/IbHON U
MPaKTUYEeCKOV AesTeNbHOCTM YenoBeKa, CNOCOOCTBYHOT BOCMUTAHMIO YBXKEHWS K MpoLeccy
TBOpYeCTBa B 06/1aCTN TEOPUM N MPAKTUYECKMX NPUIOXKEHUIA XMMWUW, MOMOFatoT BbIMYCKHUKY
OPVEHTMPOBATLCS B OOLLECTBEHHO M JIMYHOCTHO 3HaUYMMbIX NPo6/iemMax, CBA3aHHbIX C XUMUER,
KPUTWUYECKM OCMbIC/IMBATL MH(OPMALMIO U MPUMEHATb €€ AN NOMNOSIHEHWS 3HaHWUIA, peLleHuns
WHTENNEKTYalbHbIX U 3KCMEPUMEHTaNbHbIX UCCNefoBaTeNbCKMX 3afady. B LenoMm cogepxkaHue
y4e6HOro npeameta «XuUmMmsi» AaHHOr0 YPOBHS M3YUYeHUS OPMEHTUPOBAHO Ha (HOPMMPOBaHKE Y
06yyatoLMXCca MUPOBO33PEHYECKO OCHOBbLI AN MOHMMaHUSA (PUNOCOGCKUX UAEN, TaKUX Kak:
MaTepuasibHOe eJUHCTBO HEOPraHNYeCKOro U OpraH1yYeckoro Mupa, 06ycnoBIEHHOCTb CBOMCTB
BELLIECTB MX COCTABOM W CTPOEHMEM, NO3HABAEMOCTb MPUPOAHbLIX SBAEHWIA MYTEM 3KCNEPUMEHTa
M peweHns NPOTUBOPEYUMIA MEXAY HOBbIMM (akTamu W TEOPETUYECKUMM NPeanocbliKamm,
0CO3HaHWe PO XUMWUM B PeLeHMUN 3KOIOrMYeckux npobnem, a Takxke npobsiem cbeperkeHus
9HEPreTNYeCKNX PecypcoB, Cbipbs, CO3LaHNSA HOBbLIX TEXHOMOMMNIA U MaTepuaos.

B nnaHe pelweHus 3afay BOCMWTaHMS, PasBUTUA U couManmM3aumm  06y4atoLmxcs
MPUHATbIE MPOrPamMMOM MO XUMWUU NOAXOAbl K OMpPeAeneHn0 COLepXaHus U MOCTPOEHUS
npegMeTa npegsycMaTpuBaroT (HOPMUPOBaHME YHUBEPCA/IbHBIX YUYEOHbIX AEACTBUIA, UMEHOLMX
6a30B0e 3HaYeHWe /19 pa3IMYHbIX BULOB AeATeNbHOCTU: peLleHns npobiem, NOMCKa, aHaunsa u
06paboTKN  MH(OpMAUMKM, HEeobXOAUMbIX N8 NPUOOPETeHUs OMbiTa MPaKTUYECKON U
1CCnesoBaTe/IbCKOM AeATeNbHOCTH, 3aHMMALOLLLEN BAXKHOE MECTO B NMO3HAHUMN XUMUW.



B npakTuke npenogasaHns XMMUW Kak Ha YPOBHE OCHOBHOIMO 00LLiero o6pasoBaHus, Tak v
Ha YpOBHE cpefHero oobwero o06pa3oBaHWs, NpyY  OMpPeAeneHnn  COLepPXKaTe/IbHOM
XapakTepucTUKN Lenel U3yyeHWs npeLMeTa Hanpas/ieHWeM MepBOCTENEeHHON 3HaYMMOCTK
TPaAMUMOHHO MNpU3HaeTcs  (DOPMMPOBaHME OCHOB XMMMWYECKOM HaykKM Kak —obnactu
COBPEMEHHOI0 eCcTeCTBO3HaHMSA, MNPaKTUYECKON AeATe/lbHOCTW YefioBeKa M KaK OfHOro u3
KOMMOHEHTOB MMPOBOM Ky/nbTypbl. C  METOAMYECKOM TOYKM 3peHUs Takoh noaxon K
onpeseneHuno Lenein n3ydeHns npegmeTa ABSeTCA BNOJHE OrnpaBAaHHbIM.

CornacHo [aHHOI TOYKe 3peHWst NaBHbIMK LeNsMn MU3ydeHus npeameta «XUMUs» Ha
6a3080M ypoBHe (10 —11 Kn.) ABnsAOTCS:

e (DOpMMPOBaHME CUCTEMbI XUMMWYECKUX 3HaHUIA KakK BaXKHeWLleil CcoCTaBnstoLLel
€CTECTBEHHO-HaY4YHON KapTWUHbI MUPa, B OCHOBE KOTOPOI /1IeXaT K/IHYEBblE MOHATUSA,
(hyHZamMeHTa/lbHble 3aKOHbl U TEOPUM XMMWUMK, OCBOEHWME A3blka HAYKW, YCBOEHWE W
MOHVMaHMe CYLLHOCTU [OCTYNHbIX O06O0OLLIEHNA MUPOBO33PEHYECKOrO XapakTepa,
03HaKOM/IEHME C UCTOPUEN NX Pa3BUTUSA U CTaHOB/IEHUS,

e (opmupoBaHWe M pa3BUTUE MPELCTaB/EHNA O HayYHbIX METOAaxX MO3HaHUA BELLECTB U
XUMUYECKUX peakLii, He0OXO0AUMBIX A1 NPUOBPETEHUS YMEHWUIA OPUEHTUPOBATLCA B
MVpe BELLECTB U XUMUYECKUNX ABMIEHWI, NMEIOLLMX MECTO B NPUPOAE, B MPaKTUYECKON 1
MOBCEAHEBHOW XW3HW;

e pasBMUTME YMEHW W CNocobOB [eATENIbHOCTU, CBA3AHHbIX C HaOMOLeHVEM U
OOBACHEHVEM XMMWYECKOrO 3KCMepUMeHTa, CO6Mt0fLeHMEM MpaBua  6e30MnacHoro
obpalLeHns C BeLeCcTBaMu.

Hapsgy ¢ aTum, coflepXXaTe/ibHas xapakTepucTuKa Lefiein 1 3afad U3ydeHus npeamMera B
nporpaMmMe no XMMMKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBMM C HOBbIMW MPUOPUTETaMM
B CUCTeMe cpeaHero obuiero obpasosaHus. CerogHs B MpenojaBaHUM XMMWUKA B BONbLLEN
CTENeHW OTAaeTCs MpeanoyvTeHMe MNPaKTUYeCKON KOMIMOHEHTE CofepXXaHusa 06ydeHus,
OPWEHTUPOBAHHON Ha MOArOTOBKY BbIMYCKHMKA 06Le06pa3oBaTe/lbHON  OpraHmn3aumu,
BNafetoLlero He HabopoM 3HaHWI, a (PYHKLMOH/IbHOW FPaMOTHOCTbIO, TO eCTb Crocob6amu 1
YMEHUAMMW aKTUBHOMO MOMYYEHWUSA 3HAHWIA U MPUMEHEHUS UX B PeasibHOM XXMU3HW ANS PeLleHuns
NpaKTUYecKMX 3aau.

B cBA3M C 3TUM nNpU M3ydeHUM npeameTa «XuUMUS» AOMUHMPYIOLLEE 3HAYEHUe
nprobpeTaroT Takune Lenn 1 3a4a4un, Kak:

ajantaums  obydalowmxca K - YCMOBMAM  [MHAMWYHO  pa3BUBAIOLLErOCs  MUpa,
(hopmMMpoBaHMe WHTENNEKTYalbHO Pa3BUTOM  JIMYHOCTM, T[OTOBOM K Camo06pa3oBaHuio,
COTPYAHWNYECTBY, CaMOCTOSATE/IbHOMY TMPUHATAKO  FPaMOTHbIX PELIeHUA B KOHKPETHbIX
YKM3HEHHBIX CUTYaUMAX, CBA3AHHBIX C BELLECTBAMU U NX MPUMEHEHWEM;

(hopMUpoBaH/E Yy OOYYalOLLMXCA K/IHOUYEBbIX HaBbIKOB (K/MHOYEBbIX KOMMETEHLWIA),
MMEIOLLMX YHVBEPCA/IbHOE 3HAYeHVe A4S Pas/InyHbIX BUAOB AeATeNbHOCTU: peLleHns npobnem,
noucka, aHanmMsa M 006paboTKM MHDOpPMaLMKN, HEOOXOAUMBIX AN MNPUOBPETEHNS OnblTa
[eATeNIbHOCTW, KOTOopast 3aHMMaeT BaXXHOe MeCTO B MO3HAHWM XMMUK, a Takke A5 OLEHKN C
NO3uLIA 3KONOTNYeCKOM 6e30MacHOCTY XapaKTepa B/MSHNSA BELLECTB M XMMUYECKNX NMPOLLECCOB
Ha OpraHu3M 4YesioBeka 1 MPUPOAHYIO Cpesy;

pa3BuTUE NO3HaBaTE/IbHbIX MHTEPECOB, NHTENNEKTYa/IbHbIX U TBOPYECKMX CMOCOOHOCTEN
0byyaroLmxca: CnocobHOCTM CamMOCTOATENIbHO MPUOBPeTaTb HOBble 3HAHWA MO XUMUU B
COOTBETCTBMU C >XXM3HEHHbLIMW NOTPEOHOCTAMM, UCMOJb30BaTb COBPEMEHHbIE NH(OPMALMOHHbIE
TEXHOMIOMMKN AN NOUCKA 1 aHa/In3a YYeOHOM 1 HayYHO-MOMYNAPHOW MH(OPMaLMM XMMUYECKOTO
cofiepxaHus;



(hopmMrpoBaHVe 1 pa3BUTHE Y 00YyHatOLLMXCA acCOLMATMBHOIO U JTIOMMYECKOTO MbILLIEHWS,
HabnoatenbHOCTU, COOPaHHOCTK, aKKypaTHOCTW, KOTOpble OCOGEHHO HeobXo4uMbl, B
4aCTHOCTW, NPV NIAHNPOBaHMM N MPOBEAEHNN XUMNYECKOTO IKCNEPUMEHTE,;

BOCMMTaHMe Yy 00yYaloLmMXcs YOEXKAEHHOCTM B TYMaHWCTUYECKON HanpaBneHHOCTU
XMW, €& BaKHOW PpoOM B peleHnnM  rnobanbHblX — Npo6ieM  paumoHanbHOro
MPUPOAONO/L30BaHNA, MOMOMHEHUS 3HEPreTUYECKMX PECYpCOB M COXPaHEHWS NPUPOLHOro
paBHOBECKS, OCO3HaHUA HeoOXOAMMOCTN OEpeXHOro OTHOLUEHWA K MNPUPOLe W CBOEMY
3[0POBbIO, a TaKXKe NPUOBPETEHNS OMNbITa UCMO/L30BAHUA NOMYYEHHbIX 3HAHWUIA ANA NPUHATUS
rPamMOTHbIX PELLEHWI B CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMMN ABNEHUAMW.

B yuebHOM nnaHe cpefHero obuiero o6pasoBaHMst NpeaMeT «XUMus» 6a30BOro YpPOBHS
BXOAWUT B COCTaB NpeaMeTHOM 0651acTh «ECTeCTBEHHO-HAy HbIe NPeaMETbI».

OO6LLee YMco YacoB, OTBEAEHHBIX /1 U3YUYeHUss XUMUK, HA 6a30BOM YPOBHE CpefHEero
obLero obpasoBaHus, cocTtaBnseT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
Knacce — 34 yaca (1 yac B Hefeno).

Mo y4e6HOMY NnaHy LUKOMbI HA U3yYeHne XMMUK (6a30BblIi YPOBEHb) Ha YPOBHE CPeSHEro
obLero obpasoBaHus oTBoAMTCA 68 yacos: B 10 Knacce — 34 yaca (1 vac B Hefiento), B 11 knacce
— 34 yaca (1 yac B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTqucmle OCHOBBI OpFaHI/I‘{CCKOﬁ XUMHUH

MpesMeT OpraHUYecKo XMMUK: eé BO3HUKHOBEHWE, PasBUTVE Y 3HAYeHUe B MOJTyYeHNUN
HOBBbIX BELLECTB U MaTepuasioB. Teopus CTPOEHUS OpraHNYecKnx coegunHeHnin A. M. byTneposa,
€e OCHOBHble MOMIOXeHUsA. CTPYKTypHble (OPMYy/ibl OpraHWYeckux BeLlecTB. [omonorus,
n3omepusa. Xrmmyeckas cBA3b B OpraHMyecKnx CoeiMHeHNAX — OAUHapHbIE U KpaTHbIe CBA3W.

MpeactaBneHne 0 KIacCU(UKauuy  OpraHuMyeckux — Belwects.  HomeHknaTypa
OpraHMyecknx COeauHEHUA (cucTeMaTMyeckas) M TPUBU&IbHbIE Ha3BaHUSA  BaXKHEWLIMX
npeLcTaBuTeNeld KnaccoB OPraHNYecKmX BeLLEeCTB.

JKcnepuMeHTasIbHble METOLbl M3YHYeHUs BELLECTB W UX MPeBpaLLeHnid: 03HaKOMJIEHME C
obpasuamy opraHuMyecKnX BELLECTB M marepuanamy Ha UX OCHOBe, MOLENMpPOBaHME MOMEKY/
OpraHM4yeckMx BeLecTB, HabMaeHWe W OnuMcaHWe [eMOHCTPAUMOHHBLIX  OMbITOB MO
npeBpaLleHnIo OpraHMyecKnX BELLECTB NPU HarpesaHuy (NnaeneHve, 00yriMBaHue Y ropeHue).

Yraesoaopoabl

AJKaHbl: COCTaB W CTPOeHWe, TOMOSIOTMYecKniA psad. MeTaH M 3TaH — npocTeilune
NpeLcTaBUTeN aJIkaHOB: (DM3NYECKME W XMMUYECKMe CBOMCTBa (peakuuu 3ameLleHus u
ropeHunst), HaxoX/eHve B NPUPOAE, NosyYeHne N NPUMEHeHME.

AJKeHbI: COCTaB U CTPOEHUE, FOMOIOTNYECKNIA PAL. STUMEH W NPOMUIEH — NPOCTenLLne
NnpeacTaBUTeNV alKEHOB: (DU3NYECKMe U XMMWYeCKMe CBOWCTBA (peakuun ruapupoBaHus,
rafioreHMpoBaHns, rmapartawmm, OKUCIEHNA U NOMMEPU3aLLMK), NOTYHEHME Y NMPUMEHEHNE.

AnkaaneHbl: 6ytaameH-1,3 1 MeTunéyTaameH-1,3: CTPOeHMUe, BaXKHENLLIne XMMUYecKme
cBoicTBa (peakuus nonmmepm3saumm). MonyvyeHMe CUHTETUYECKOTO KayyyKa U Pe3nHbl.

AJNIKWHBI: COCTaB U 0COBGEHHOCTWM CTPOEHWS, TOMOJIOTUYECKUIA paf. AUeTUNeH —
NPOCTENLLMIA NPeACTaBUTENb a/IKMHOB: COCTaB, CTPOEHUE, (IU3NYECKME Y XUMMYECKME CBOMCTBA
(peakuum ruapupoBaHuns, raloreHNpPoBaHns, rnaparanum, ropeHuns), NoyyYeHne U NPUMeHeHe.

ApeHbl. BeH30n: cocTas, CTPOeHMe, (PU3MYECKME M XMMUYeCKMe CBOMCTBa (peakuum
raJloreHMpoBaHNA U HUTPOBaHWSA), MOMYYeHWe W MNPUMeHeHue. Toryon: cocmas, cmpoeHue,
qbus’uqecxue U Xumuyeckue ceolucmea (peakuuu 2aAll0CEHUPOBAHUA U HumpoeaHuﬂ), nojiydyerue u
npumenenue. TOKCMYHOCTb  apeHOB. [eHeTMyeckas CBA3b  Mexay  YrieBo40opoAamu,
NpUHaZNeXxalMmMmn K pas/iMyHbIM Kiaccam.

MpupoaHble NCTOYHMKM YrNeBOLOPOLOB. [pUPOAHbIA ra3 U NonyTHble HeTAHbIE rasbl.
HedTe un eé npoucxoxgeHve. Crocobbl nepepabOTKM HeMTU: MNEPEroHKa, KPEeKUHT
(TEpMUYECKNIA, KaTa/IMTUYECKINiA), MUPonn3. MpoayKTbl nepepaboTky HethTU, UX MPUMEHEHMNE B
MPOMbILLNIEHHOCTY U B 6bITY. KaMeHHbIM Yro/ib 1 NPOAYKTbI ero nepepaboTku.

JKCnepuMeHTa/IbHble METOAbl M3YHYeHUS BELLECTB W UX MPeBpaLLeHuii: 03HAKOMJIEHME C
obpasuamuy naacTMacc, Kay4yykoB W pe3viHbl, KOMnekumn «HegTb» U «YT0oNb», MOLEeNNpOBaHNe
MONeKy/l YrNeBOAOPOAOB U ranoreHonpou3BOAHbIX, MPOBefeHne NpPaKTUYecKon paboThbl:
MonyyYeHve aTUNeHa N U3yYeHne ero CBOMCTB.

PacuéTHble 3agaun.




BbluicneHNs MO ypaBHEHMIO XUMMWYECKOW peakuum (Maccbl, 06bLEMA, KONMYecTBa
MCXOLHOrO BeLLeCTBA WM MPOLYKTA peakuuy Mo W3BECTHbIM Macce, 00bemy, KOMYECTBY
0[HOr0 13 UCXOAHBIX BELLECTB U NPOLYKTOB peakLmn).

Kucsopoacoaep:xamme opranudeckKue coeIMHeHM st

MpegensHble OLHOATOMHblE CNUPTbI. MeTaHON W 3TaHON: CTPOeHMe, (U3NYECKUe |
XMMUYECKNe CBOMCTBA (peakuuMn C aKkTUBHbIMWU MeTasifiamu, rasioreHoBO4OPOLaMM, TOpeHWe),
npvMeHeHVe. BoLopoaHble CBA3M MeXAy MosieKynamu cnupTos. [eincTsne MeTaHona v aTaHona
Ha OpraHv3M YesioBeka.

MHOroatoMHble CMVPTbl. ITWNEHINKOMb W TAIMLUEPUH: CTPOEHWE, (U3MYECKMe U
XMMUYECKNe CBONCTBA (B3aVIMOAENCTBIE CO LLENOYHBbIMU MeTailaMy, KavyeCTBeHHas peakums Ha
MHOroaToOMHble CcrupTbl). [elcTBME Ha OpraHu3M 4YenoBeka. [puUMeHeHWe rauLepuHa W
STUNEHTINKONS.

®eHoM: CTPOeHWEe MOMEKYNbl, (PU3NYECKME W XMMUYECKMe CBOWCTBA. TOKCUYHOCTb
(beHona. NprMeHeHVe (eHoNa.

Anbpernibl N kemonwvi. PoOpManbLervj, aueTanbierug: CTPOeHWe, (U3NYeckne U
XMMUYECKMe CBOWCTBa (peakuuu OKWUCMEHUS W BOCCTAHOB/IEHMS, KayeCTBEHHble peakuuu),
nosly4yeHne U NPUMEHEHNE.

O[LHOOCHOBHbIE NpefenbHble KapboHOBble KUCNOTbl. MypaBbUHaA M YKCYCHas KUCMOTbI:
CTPOeHWe, P3NYECKME N XUMUYECKME CBOWCTBA (CBOMCTBA, 06LLMe A4N1s Knacca KUCNOoT, peakuums
aTepumKaumm), nonyvyeHne wn npumMeHeHne. CTeapyvHOBas W ONIEMHOBAs KUCOTbl  Kak
NpeLCcTaBUTeNy BbICLUMX KapOOHOBBIX KMUCMOT. Mblla Kak COMM BbICLUIMX KapbOHOBbLIX KWC/IOT,
NX MOtoLLee AENCTBME.

CnoXkHble 3upbl Kak MpPou3BOAHble KapOOHOBLIX KUCNOT. MMAPON3 CNOXHbLIX 3(PMPOB.
XXupbl. T'naponns Xupos. NprumMeHeHKe XXMPoB. bruonornyeckas posb XUpPOoB.

YrneBofpl: COCTaB, Kaccugukaums yrnesogos (MoOHO-, An- U nonmcaxapuibl). FNoko3sa —
NPOCTeALIMIn MOHOCaxapuj: OCOOGEHHOCTU CTPOEHUS MOJIEKY/IbI, (PU3NYECKME WU XUMUYECKME
cBoiicTBa (B3avmopgeictaue c rugpokcugom megu(ll), okucneHne amMmMuayHbIM pPacTBOPOM
okcnpga cepebpa(l), BOcCcTaHOBMEHWE, OpPOXEHME T[/IOKO3bl), HaxoXAeHWe B MNpuUpose,
npuMeHeHne, 6ronornyeckas posb. POTOCUHTE3. PPYKTO3a Kak M30MeP rHOKO3bI.

Kpaxman u uenntonosa Kak npupogHsle nonvmepsl. CTPOeHWEe Kpaxmana v LEenarsosbl.
®u3nYeckme N XMMUYeCKne CBOMCTBA Kpaxmana (rMaposns, KauecTBEHHas peakuns ¢ MoLOM).

JKCnepuMeHTa/IbHble METOAbl U3YYEeHUS BELLEeCTB WM WX MNPEeBpaLLeHWnidi: NpoBefeHue,
HabnAeHne M onucaHWe [eMOHCTPAUMOHHBIX OMbITOB: FOPEHMe CMMPTOB, KayeCTBEHHbIe
peakuuy OAHOATOMHbIX CMUPTOB (OKWC/MEeHWe 3TaHona okcugom Megu(ll)), MHOroatoMHbIX
CNMPTOB (B3aUMOfelcTBME rnuuepuHa ¢ rugpokeugom Mmegu(ll)), anbgerngos (OKUCNeHUe
ammMuadHbIM - pacTBopoM okcupga cepebpa(l) wn rugpokcupgom megu(ll), B3aumonencTeme
KpaxMasia C MoAoM), MNpOBeAeHMe MpaKkTUYecKonW paboTbl: CBOMCTBa PacTBOpa YKCYCHOM
KUCNOTBI.

PacyeTHble 3agauun.

BbluMcneHns No ypaBHEHUIO XMMUYECKOM peakumn (Maccbl, 00bEMa, KO/M4YecTBa
NCXOLHOrO BeLLeCTBA WM MPOLYKTA peakuuy Mo W3BECTHbIM Macce, 00bemy, KOMYeCTBY
O[HOr0 13 UCXOAHBIX BELLECTB UM NPOLYKTOB peakLumm).

A30TCOfepKaLLMe OpraHNYeckne CoeMHeHNS.

AMWHOKMCNOTBI  KaK  am@(OTepHble OpraHN4Yeckne CcoeauHeHusd. Pusnyeckue U
XUMWYeCKMe CBOWCTBA aMWMHOKMCNOT (Ha npuvMepe ravuMHa). Buonornyeckoe 3HayeHue
amuvHoKucnoT. Mentungpl.



Benkn Kak NpUpoAHble BbICOKOMONEKY/ISIPHbIE COeAUHEHUS. lepBUYHas, BTOPUYHAA U
TPeTU4YHas CTPYKTypa 6enKkoB. XWMWUYECKMe CBOMCTBA O€NKOB: TMApoau3, AeHatypaums,
KayeCTBEHHble peakuun Ha 6enku.

JKCnepuMeHTa/IbHble METOAbl M3YUYeHWUs BeLLeCTB WM UX NpeBpalleHuid: HabnoaeHve 1
onucaHve [AeMOHCTPALMOHHbLIX OMbITOB: feHaTypauus 6efIKoB NpU HarpeBaHWW, LBETHblE
peakuun 6esKoB.

BLICOKOMOJIeKy.]'IﬂpHLIe CocaJUHECHUA

OCHOBHble MOHATUS XUMUM BbICOKOMOEKYNAPHBIX COEAUHEHWIA: MOHOMeEpP, MNOnMep,
CTPYKTYpHOE 3BEHO, CTeneHb MOAMMepusauun, CpeaHss MonekynspHas macca. OCHOBHble
METOAbI CMHTE3a BbICOKOMOJIEKYNAPHLIX COEAMHEHWI — NOMMEPU3aLMs 1 NONMKOHAEHCaLWS.

JKCnepuMeHTa/IbHble METOAbI U3YUYEeHUS BELLECTB M MX NPEBPALLEHWNIA: 03HAKOM/IEHUE C
o6pasLamu NPUPOAHLIX U UCKYCCTBEHHbIX BOMIOKOH, M1acTMace, Kay4yKoB.

MexnpeameTHble CBA3M.

Peanmsaumna MeXnpegMeTHbIX CBA3eM Mpu U3yYeHUW opraHmyeckoin xmmmm B 10 Knacce
OCYLLIECTB/AETCA Yepe3 MCMOoMb30BaHMe KaK OOLWMX EeCTECTBEHHO-Hay4YHbIX MOHATUIA, TaK W
MOHATUI, ABNAIOLLMXCA CUCTEMHBIMMW 415 OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOI 0 LMK/,

O6LyMe eCTeCTBEHHO-Hay4YHble MOHATUS: SBNEHME, HAyYHbIA (DaKT, rmMnoTesa, 3aKoH,
Teopus, aHanu3, CWHTe3, Knaccuukauymsi, MepuoanyHoOCTb, HabMlAeHne, U3MepeHue,
3KCMEPUMEHT, MOLeIMpOBaHMe.

dusnka: matepus, sHeprus, macca, aToM, 3MeKTPOH, MOMEKY/A, SHEPTeTUYECKNIA YPOBEHb,
BELLIECTBO, Te/0, 06bEM, arperaTHOe COCTOSHME BeLeCTBa, PU3NYECKNE BENNUMHBI U eANHNLbI
NX N3MEPEHNS.

Buonorusa: knetka, opraHusm, 6uocgepa, 06MeH BeLLECTB B OpraHu3mMe, (POTOCUHTES,
61010rMYecKn aKTUBHbIE BelecTBa (6enKn, yrneBofbl, XXupbl, epMeHTbI).

"eorpadms: MMHepasbl, FOPHbIE MOPOAbI, MONE3HbIE MCKOMaeMble, TONANBO, PECYPCHI.

TexHonorus: nuLiesble NPOAYKTbI, OCHOBbLI PaLMOHaIbHOrO NUTaHNS, MOKOLLME CPeACTBa,
NEKapCTBEHHbIE M KOCMETUYECKME NpenapaThbl, MaTepuanbl U3 NCKYCCTBEHHBIX U CUHTETUYECKMX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMMH

XUMWYECKUIA  3n1eMeHT. ATOM. $Apo atoma, M30TOMbl. DNEKTPOHHas 0060/10u4Ka.
SHepreTnyeckne YpoBHU, MOAYPOBHU. ATOMHbIE opbuTanu, s-, p-, d- anemeHTbl. OCO6eHHOCTH
pacnpegeneHns 3/1IeKTPOHOB MO OpObUTaIAM B aToOMax 3/IEMEHTOB MEPBbLIX YETbIPEX MePUOAOB.
ONeKTPOHHasA KOH(UrypaLms aToMOB.

Mepnognuecknii 3akoH u Tepuognyeckas cuUCTeMa XMMWUYECKUX 3nemeHToB M. W.
MeHgeneeBa. CBfA3b MEPUOAMYECKOr0 3akoHa W [1epuogmyeckolt CUCTEMbl  XUMUYECKMX
anemeHToB [l. V. MeHpaeneeBa C COBPEMEHHON Teopueil CTPOeHUs aTOMOB. 3aKOHOMEPHOCTM
N3MEHEHNS CBOMCTB XUMMYECKNX 3/IEMEHTOB 1 06pa3yeMbIX UMW MPOCTbIX N CNOXHbIX BELLECTB
no rpynnamM 1 nepuogamM. 3Ha4yeHne NepuoLMyecKoro 3akoHa B pa3BuTUM HayKMW.

CTpoeHue BellecTBa. XMMUYeCKas CBA3b. Buabl XMMWYecKoW CBA3M (KOBasleHTHas
HenonspHas ¥ MonsapHasi, MOHHasa, MeTannyeckas). MexaHW3Mbl 06pa3oBaHNsA KOBa/IEHTHOM



XUMUYECKON CBA3N (OOMEHHBIA 1 [LOHOPHO-aKLENTOPHBbIA). BogopoaHas cBs3b. BaneHTHOCTb.
AnekTpooTpuLaTeNibHOCTb. CTeneHb OKUCNEHUSA. VIOHbI: KaTUOHbI U aHUOHBI.

BelllecTBa MOMEKYNIAPHOTO N HEMOJIEKYNAPHOr0 CTPOEHUsA. 3aKOH MOCTOAHCTBA COCTaBa
BellecTBa. Twnbl KPUCTAI/IMYECKMX PELLETOK. 3aBUCUMOCTb CBOMCTBA BeLECTB OT Tuna
KPUCTa/IIMYECKOI PELLETKN.

MoHATUE O AMCNEPCHBbIX cucTeMax. VICTUHHbIE 1 KONoMAHbIE pacTBopbl. MaccoBas gons
BeLL,eCTBa B PacTBOpeE.

Knaccnmkaums  HeopraHM4YecKMX  COeAuHeHWiA. HoMeHKnaTypa HeopraHM4YecKmx
BellecTB. [eHeTMYecKasd CBSi3b HEOpraHWMYecKUX BELLECTB, MPUHALIEXALMX K Pas/IMyHbIM
Kraccam.

Xummndeckas peakums. Knaccumkauma XMMUYECKUX peakumidi B HeopraHM4Yeckom u
OPraHMyeckon XMMun. 3aKOH COXPaHEeHWS MaccChl BELLECTB, 3aKOH COXPaHeHUs U NpeBpaLLeHus
3HEPTUN NPN XUMUYECKMX PeaKkLmsaX.

CKOpOCTb peakuuun, ee 3aBUCUMOCTb OT Pa3/NyHbIX (hakTopoB. O6paTuMble peakuuu.
XvMuyeckoe paBHoBecKe. PakKTOpbl, BAUAIOLLME HA COCTOSHME XUMMWUYECKOrO0 PaBHOBECUS.
MpuHumn e LWatense.

AnekTponuTnyeckas guccoumaums. CunbHble 1 cnabble aneKTponuTbl. Cpefa BOAHbIX
PacTBOPOB BELLECTB: KWC/1as, HEMTpa/bHas, LLeNoYHas.

OKMCNNTENbHO-BOCCTAHOBUTESIbHbIE PeakLun.

AKCnepuMeHTa/IbHble METOAbl M3YYEHWUA BELECTB W WX MPeBpaLLeHUIA: AeMOHCTpaLms
Tabnuy, «lepuognyeckas cuctemMa XMMUYECKUX 3nemeHToB [. V. MeHgeneesa», U3yyeHue
MOZLenel KPUCTaJIIMYECKUX PELLETOK, HabMlofeHne U OnucaHuWe [eMOHCTPaUMOHHBIX 1
NnabopaTopHbIX OMbITOB (Pa3/ioKeHWe Mepokcuaa BOAOPOZA B MPUCYTCTBUWM KaTasm3aTopa,
ornpegeneHve cpefbl PacTBOPOB BELLECTB C MOMOLLbI YHMBEPCASIbHOrO MHAMKATOPA, peakuum
MOHHOro 06MeHa), MpPOBeAeHWe MNPaKTUYEeCKOn paboTbl «BansHMe pa3iMyHbIX (DAKTOPOB Ha
CKOPOCTb XMMUYECKOI peakLmm.

PacueTHble 3agaun.

PacyéTbl N0 ypaBHEHUSAM XUMUYECKMX PeakLyid, B TOM YKC/e TEPMOXMMUYECKNE PaCYETbI,
pacyeTbl C UCNO/Mb30BaHMEM MOHATUA «MaCcCcoBas 0N BeLLeCTBax.

Heopralmqeacaﬂ XUMHUA

HemeTannbl. [lonoXeHne HemeTasnioB B [MepuognMyeckon cuctemMe  XMMUYECKMX
anemeHToB [l. V. MeHgeneeBa M 0CO6EHHOCTM CTPOEHUS aToMOB. PuU3MYeCKMe CBOMCTBA
HeMeTanNoB. ANNOTPoONUsA HeMeTau1/10B (Ha NPUMepe KUCIopoaa, cepsbl, hoctopa 1 yrnepoaa).

XUMMYECKMe CBOICTBA BaXXHEMLLMX HEeMeTannoB (ranoreHoB, cepbl, a3o0Ta, ocgopa,
yrnepoga n KpemMHuUs) 1 ux coejJUHeHNN (OKCMAO0B, KUCOPOACOAEPXKALLMX KUCOT, BOLOPOLHbIX
COEANHEHWN).

MprYMeHeHNe BXKHENLLNX HEMETAINIOB N UX COELMHEHWIA.

MeTannbl. MNonoxeHne metannos B MeproanMyeckort CUCTEME XMMUYECKNX 3/1EMEHTOB [.
. MeHpeneeBa. OCO6EHHOCTU CTPOEHUA 3M1EKTPOHHbLIX 060/104eK aTOMOB MeTasinos. Obuine
(hm3nyeckmne cBoOMCTBa MeTa//ioB. CniaBbl METIOB. DNEKTPOXUMUYECKUIA PAL, HanpsKeHWi
METa/10B.

XUMMYECKMe CBOWCTBA BaXKHEMLUMX METaN/OB (HAaTpWiA, Kanwuid, KanbUWiA, MarHui,
ATFOMUHWIA, LUHK, XPOM, Xene30, Mefib) U X COeLUHEHNIA.

O6Lwme cnocobbl NoyYeHNUs MeTainoB. MNprUMeHeHNe MeTaINoB B BbITY Y TEXHUKE.

JKCNepuMeHTa/IbHble  METOAbl WM3YYeHUsi BELLeCTB UM WX MNPEeBPALLEHWNIA: U3yyeHUe
Konnekumn «MeTainbl M CNasbl», 00pPa3L0B HEMETAI/I0B, PeLUeHMe 3KCMNepUMEHTaIbHbIX



3afay, HabniogeHne U OnucaHWe  [AeMOHCTPAUMOHHbIX U /1ab0paTOPHbIX  OMbITOB
(B3aMmogelncTBre TNAPOKCUAA alOMUHMSA C pacTBOpPaMu KWUCMOT WU LLENoYeid, KayeCTBEHHbIe
peakLMmn Ha KaTUOHbI MEeTasINoB).

PacuéTHble 3agaun.

PacuéTbl Maccbl BellecTBa WM 06bema rasoB Mo M3BECTHOMY KOJIMYECTBY BeLLECTBa,
macce uUim 06beMY OLHOrO M3 y4acTBYHIOLMX B peakuun BeLlecTB, pacyeTbl Macchbl (06bema,
KONMYeCTBa BeLLEeCTBa) MPOAYKTOB peakLiu, ecniv O4HO U3 BELLECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponb XMMMKM B 06€CneYeHn 3KOMOTMYECKOM, 3HEPreTUYecKon 1 NuLLeBoin 6e30nacHOCTK,
pasBUTUM MeAuUMHbI. TIOHSATME O Hay4YHbIX MeTOAax MO3HAaHWA BELLEeCTB U XUMUYECKUX
peakumi.

MpeactaBneHns 06 O6WMX  HAyYHbIX MNPUHLUMNAX MNPOMBbILJIEHHOrO  MOYyYeHUs
BaXKHEMLLMX BeLLECTB.

UenoBeK B MMpe BELLECTB W MaTepuasioB: BaXKHeWLUMe CTPOUTENIbHblE MaTepuasbl,
KOHCTPYKLUMOHHbIE MaTepuasbl, Kpacku, CTEKNO, KepamuKka, MaTepuanbl A1 3NEeKTPOHUKW,
HaHoOMaTepuasibl, OpraHNyYecKne 1 MUHepasbHble YL00peHus.

XUMUS 1N 3[00pOBbe YeslOBEKa: NpaBu/ia UCMO0/b30BaHUS JIEKAPCTBEHHbIX MpenapaTos,
npasuna 6e30MacHOro 1Cnosb30BaHMsA NpenapaToB 6bITOBON XMMMK B NOBCEAHEBHOMN XN3HW.

MexnpeaMeTHbIe CBA3N.

Peannzaums MeXKnpeaMeTHbIX CBA3EN MPU U3yYeHUN OOLLEN N HEOPraHNYeCKO XMMUN B
11 Knacce OCYLLECTB/IAETCA Yepe3 UCMOo/b30BaHWe Kak 00LLMX eCTECTBEHHO-HaYUYHbIX MOHATUNM,
TakK U NOHATWIA, ABNAIOWMXCA CUCTEMHBIMW ANS OTAENbHbIX NPEeAMETOB eCTECTBEHHO-HAy4YHOr0
UMKna.

OOLumMe eCTeCTBEHHO-Hay4Hble MOHATUA: Hay4yHbIA (aKT, runoTesa, 3aKkoH, Teopus,
aHaM3,  CUHTE3,  Knaccuukaums,  MepuoamyHoOCTb,  HabnoAeHWe,  3KCMEPUMEHT,
MOZeNnpoBaHue, U3MepeHve, ABEHNE.

dusmka: mMaTepus, 3HEPrus, macca, atoM, 3MEKTPOH, NPOTOH, HEWTPOH, WMOH, M30TOnN,
PafM0aKTUBHOCTb, MOJIEKY/A, 3HEPreTUYECKUA YPOBEHb, BELLECTBO, TeNo, 06bEM, arperatHoe
COCTOSIHVE BELLeCTBa, (PU3NYeCKne BEIMUMHbI N eAMHNLLbI MX N3MEPEHMS, CKOPOCTb.

Buvonorus: Knetka, opraHu3M, 3KocucTema, 6uoctepa, Makpo- U MUKPO3INEMEHTI,
BUTaMWHbI, 0OMEH BELLIECTB B OpraHun3me.

"eorpatuns: MUHepasibl, FOPHbIE NOPO/bI, NMOE3HbIE UCKOMAaeMble, TOMIMBO, PECYPChbI.

TexHonorna:  XUMMYeckass  MPOMbILWIEHHOCTb,  MeTaayprus, MPON3BOLCTBO
CTPOMTENbHBIX maTepunasnos, Ce/IbCKOXO03AMCTBEHHOE MPOW3BOLCTBO, nuiesas
MPOMbILLUNEHHOCTb, (PapmaLeBTUYecKasi MNPOMbILLNEHHOCTb, MNPOM3BOACTBO  KOCMETMYECKUX
npenapaToB, MPOW3BOACTBO KOHCTPYKLMOHHbLIX MaTepuasioB, 3/1EKTPOHHAs MPOMbILIIEHHOCTb,
HaHOTEXHONOI N,



MAIAHVPYEMBIE PE3Y/IbTATblI OCBOEHWA MPOIPAMMBI MO XMW HA BA3OBOM
YPOBHE CPEAHEIO OBLLEIO OBPA3SOBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®IOC COO ycraHaBnMBaeT TpeboBaHUA K pe3y/ibTaTaM 0CBOEHUS 00y4atoLMMUCS NPOrpaMm
cpefHero o6uwero o06pa3oBaHWsA (JIMYHOCTHLIM, MeTarnpeamMeTHbIM U NpeaMeTHbIM). HayyHo-
METOLAMYECKO OCHOBOW A1 pa3paboTKM NiaHUpyeMbIX pPe3y/ibTaToB OCBOEHUS MPOrpaMm CpeaHero
06LLero 06pasoBaHus ABSETCA CUCTEMHO-AeATENbHOCTHBIV NOAXOS,

B COOTBETCTBMM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKTYpPe JIMYHOCTHbIX
pe3ynbTaToB OCBOEHUSA npeameta «XUMUA» Ha YPOBHE CpefHero obuiero 06pasoBaHNA BblAe/eHbI
CNefyroLLe COCTaBAIoLLMeE:

0CO3HaHWe 00y4aloLWMMNCA POCCUNCKON TPaXAAHCKOA WAEHTUYHOCTM — TFOTOBHOCTU K
CaMopa3BUTUIO, CAMOCTOATENIBHOCTU U CaMOOMPeLeNieHNIO;

Ha/Mume MOTUBaLUM K 06YYEHNIO;

LieNieHanpaB/ieHHOe pPa3BUTUE BHYTPEHHUX YOEXAEHWA NIMYHOCTM Ha OCHOBE K/HOYEBbIX
LIeHHOCTEN 1 NCTOPUYECKUX TpaauLMin 6a30BOM HayKN XUMUN;

FOTOBHOCTb WM CMNOCOBGHOCTb 0OYYatoLMXCA PYKOBOACTBOBATLCA B CBOEW [JeATe/IbHOCTU
LLEHHOCTHO-CMbIC/IOBbIMM ~ YCTaHOBKamMu,  MPUCYLUMMM  LENOCTHOW  CUCTEME  XMMMWYECKOro
06pasoBaHus;

Ha/Inyme NPaBOCO3HAHWA 3KOMOMMYECKOW KyNbTYpbl U CNOCOOHOCTM CTaBUTb LEN U CTPOUTb
YXU3HEHHbIE MNJaHbI.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHMS NpeaMeTa «XUMUsS» AOCTUrATCS B eUHCTBE Y4e6HON 1
BOCMUTATENIbHOW AEATeNIbHOCTM B COOTBETCTBUM C TYMaHUCTUYECKUMMU, COLMOKY/bTYPHBLIMU,
[OYXOBHO-HPaBCTBEHHbIMW  LEHHOCTAMW U MAeaniaMn  POCCUIACKOr0  rpaXKAaHCKOro 06LecTsa,
NPUHATLIMX B O6LLECTBE HOpPMaMM W MpaBWnaMn MOBEAEHWUS, CrOCOOCTBYHOWMMY MpoLeccam
CaMOMOo3HaHMs, CaMmopa3BMTUA U HPABCTBEHHOIO CTAHOB/IEHNS JINYHOCTM 00YYatOLLNXCS.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MpeaMeTa «XUMUS» OTpaKatoT CHOPMMPOBAHHOCTb
OnbITa NO3HABATE/IbHOW Y NPaKTUYECKOW AesATeNbHOCTM 00yyatoLwmMxca no peanmnsaumm NpuHATLIX B
06LLeCTBe LIEHHOCTEN, B TOM YMC/e B YaCTW:

1) rpa:knaHCcKoOro BOCIUTAHUA:

0CO3HaHUA 06YyYatoLMMUCA CBOMX KOHCTUTYLMOHHBLIX MpaB U 0053aHHOCTER, YBaXXEHUA K
3aKOHY 1 NPaBonopaaKy;

NPeLCTaBNeHNs O COUMaIbHbIX HOpPMax W nNpaBuiax MEeX/IMYHOCTHbIX OTHOLUEHWIA B
KONNEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOWN AEATeNbHOCTU NPW CO3[4aHUM YYe6HbIX MPOEKTOB,
peLLeHnn y4ebHbIX 1 NO3HAaBaTe/IbHbIX 3a84a4, BbINOIHEHUN XUMUYECKNX SKCNEPUMEHTOB;

CMOCOGHOCTU MOHMMATb U NPUHUMATb MOTUBbLI, HAMEPEHWS, IOTUKY W apryMeHTbl ApYrux npu
aHa/In3e pasNNYHbIX BUAOB YYeBOHOIN AeATeNIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LLEHHOCTHOIO OTHOLLUEHWS K MCTOPUYECKOMY 1 HAy4YHOMY HAaCNeui0 0TeHeCTBEHHOW XUMUW;

YBXXEHMS K MpOoLeccy TBOpYeCTBa B 06/1aCTV TEOPUM N MPAKTUYECKOrO NMPUMEHEHUS XUMUK,
OCO3HaHMWS TOrO, YTO LOCTVXKEHUS HAayKW eCTb pPe3ynbTaT ANTeNbHbIX HabMAeHNA, KPONOTANBbIX
3KCMEePUMEHTA/IbHbIX NOUCKOB, MOCTOAHHOIO TPYAA YUYEHbIX U NPaKTUKOB;

NHTepeca 1 No3HaeaTe/lbHbIX MOTUBOB B MOyYeHWUM U MOCNEAYHOLLEM aHaIM3e MHopMaLmmn o
nepeaoBbIX OCTVKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMWMK,



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI0 CO3HAHWSA, 3TUYECKOr 0 MOBeAEeHNS;

CMOCOGHOCTU OLEHMBATb CUTYauuK, CBSI3aHHbIE C XMMWYECKUMU SABIEHUAMU, U NPUHUMATb
0CO3HaHHbIe pPeLleHus, OPUEHTUPYACH HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

FOTOBHOCTM OLEHMBATb CBOE [MOBeAeHWe W MOCTYMKW CBOWMX TOBapuLLen C no3uuuii
HPaBCTBEHHbIX ¥ NPaBOBbIX HOPM W OCO3HAHWE NOCNEeACTBUIMA 3TUX NOCTYMNKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHWMaHUA LEHHOCTel 340pOBOr0 M 6e30MacHOro  o6pasa >KU3HW, Heob6XOAMMOCTU
OTBETCTBEHHOIO OTHOLLUEHWNSA K COOCTBEHHOMY (DU3NYECKOMY 1 MCUXNYECKOMY 340PO0BbIO;

cobntoeHns npasmn 6e30nacHOro obpalleHns ¢ BELLLEeCTBaMM B ObITY, NOBCEAHEBHOW XMU3HMN U
B TPYZOBOI feATeNIbHOCTY;

NMOHVMaHWSA LLeHHOCTW NMpaBu/ MHAMBUAYA/IbHOTO U KONNIEKTUBHOMO 6€30MacHOro noBefeHns B
CUTYaLMAX, YTPOXKAIOLLMX 340PO0BbIO M XKN3HW NOLEN;

OCO3HaHUA MNOCNeACTBUA W HEMpUATUA BPeAHbIX NPWBbIYEK (YNOTpebneHns ankorons,
HapKOTUKOB, KypeHus);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHWKAaTMBHON  KOMMETEHTHOCTM B Y4YeOHO-UCCMef0BaTe/IbCKOM  [eATeNbHOCTH,
06LLECTBEHHO MO/IE3HOMN, TBOPYECKOM 1 APYrvUX BUaax AesTe/lbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pelleHMM MNpakTUYecKMX 3adady  CouMasbHOM
Hanpas/fieHHOCTY (B paMKax CBOEro K/acca, LWKO/bl);

NHTEepeca K NPakTUYeCKOMY M3Y4eHUHO MPOogeccuin pasiiyHoro poga, B TOM YMC/e Ha OCHOBE
NPUMEHEHNS NPeAMETHbIX 3HAHWUIA N0 XUMWUK;

YBaXKEHUS K TPYAyY, N0AaM Tpyda v pe3ynbTaTtam TPYLOBOWN AeATeNbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbI6GOPY WHAMBMAYaANbHON TpaeKTopuu 0bpasoBaHus, Oyaylien
npoteccMn 1 peannsaumm COOGCTBEHHBIX XXM3HEHHbIX MIaHOB C YYETOM JIMYHOCTHbLIX WHTEPECOB,
CMOCOGHOCTEN K XMMUW, MHTEPECOB M NOTPEOHOCTEN 06LLECTBa,;

6) 3K0JI0rMYeCKOro BOCIIUTAHUS:

3KONOrMYecKn LeN1ecoobpasHOro OTHOLLUEHWA K MPUpoge, Kak WCTOYHMKY CYLLecTBOBaHUA
XXW3HU Ha 3emne;

NOHMMaHWA TN06abHOr0 XapakTepa 3KOIOMMYECKMX MpPo6aeM, BAMSHUA 3KOHOMMYECKMX
MPOLLECCOB Ha COCTOSHME NPUPOAHON 1 COLMaNnbHOW Cpeabl;

0CO3HaHUA HeobXOAMMOCTM WCMOMb30BaHUSA [OCTVMXKEHUIA XUMWUM [N PELUeHNs BOMPOCOB
paLoHa/IbHOrO NPUPOAONO/Nb30BAHNS;

aKTVBHOIO HEMPUATUA AeCTBUIA, MPUHOCALLMX BPe[ OKPYXKatoLLEen NpUpoaHON cpeae, YMeHNs
NPOrHO3MpoBaTh HebNaronpUsATHbIE 3KONOrMYECKMe MOCNEACTBUSA NPeAnPUHUMAEMbIX AENCTBUI W
npeLoTBpaLlaTh UXx;

Ha/IMuMa  pasBUTOrO  3KOJIOTMYECKOr0  MbILWEHUS, 3KOJIOTMYECKON  KyNbTypbl, OMblTa
[EATENbHOCTN  3KONIOTMYECKO  HanpaBNEHHOCTM,  YMEHMS  PYKOBOACTBOBAaTbCA  MMU B
MO3HaBaTe/IbHON, KOMMYHWKATMBHOW W COLMaNbHON MpaKTWKe, CMOCOOGHOCTM M YMEHWUS aKTMBHO
NPOTUBOCTOATb MAEONOrMN XeMO(Oo6UK;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

CPOPMMPOBAHHOCTY MUPOBO33PEHMUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKMN 1 06LLECTBEHHOW NPaKTUKW;

NMOHWMaHNSA CreunUKN  XMMUN  KaK Hayku, OCO3HaHMs ee poin B (DOpMUPOBaHWUU
paLMOHa/IBHOTO HAy4YHOTO MbIW/IEHWS, CO3[4aHUM LeNIOCTHOrO MNpeAcTaB/eHns 06 OKpyXKatoLeM



MMpEe KaK 0 eMHCTBE NPUPOAbLI U YesloBeKa, B MO3HAHUW NPUPOAHbIX 3aKOHOMEPHOCTEN 1 peLLeHnn
Npo6/siemM CoXpaHeHUs MPUPOAHOIO PaBHOBECHUS;

y6eXKIEHHOCTU B 0CO60I 3HAYMMOCTM XUMWUW AS1S COBPEMEHHOW LMBUIM3ALMK: B €€
rYMaHUCTUYECKOW HarnpaBfeHHOCTM W BaXHOW ponv B CO34aHWM HOBOM 6a3bl MaTepuasibHOW
KyNbTYpbl, pelleHnn rnobasibHbIX Npo6sieM YCTOMYMBOro pasBUTUSA YeNIOBEYECTBA — CbIPbEBOM,
3HEPreTMYECKOW, NULLEBOW M 3KOMOrMYecKo 6e30MacHOCTH, B pa3BUTUM MeAULMHbI, 0becreyeHnn
YCNOBMWIA YCMELHOro TpyAa U 3KOOrMYeCK KOMGOPTHOW XM3HU KaXKAO0ro YneHa 06LecTBa;

eCTeCTBEHHO-Hay4YHON  TPamMOTHOCTW:  MOHMMaHUA  CYLLHOCTM  METOZOB  MO3HaHWS,
MCNOMb3YEMbIX B E€CTECTBEHHbIX HayKax, CMOCOOGHOCTW MCMOMb30BaTb MOSyYaemble 3HaHWUS AN
aHa/In3a 1 0OBACHEHUS ABMIEHUIA OKPYXKAIOLLIErO MUpPa Y NMPOUCXOAALLMX B HEM U3MEHEHUI, YMEHNS
fenatb 060CHOBaHHbIE 3aK/IHOYEHMS HA OCHOBE Hay4YHbIX (haKTOB M UMEIOLUMXCA AaHHbIX C Le/bio
NonyYeHns LOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOATENIbHO MCMO/b30BaTh XMMUYECKME 3HAHWUS A1 pelleHns npobnem B
peasibHbIX XXU3HEHHbIX CUTYaUUsIX;

MHTepeca K NMo3HaHWUIO0 U UCCef0BaTeNbCKOW eATeIbHOCTH;

FOTOBHOCTM W CMOCOGHOCTM K HEeNpepbiBHOMY 00pa3oBaHMIO ¥ CaMO0bpa30BaHMIO, K
aKTMBHOMY NOJTyYEHWIO HOBbIX 3HAHWI N0 XUMWUKN B COOTBETCTBUM C XKXM3HEHHbIMM NOTPEOHOCTAMM;

NHTepeca K 0CO6eHHOCTAM TPy/a B Pa3NYHbIX cepax NpothecCMoHabHON AeaTeNIbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTanpegmeTHble pe3yNbTaTbl OCBOEHUA Y4eOHOr0 npeameTa «XuMUs» Ha YPOBHe CpefHero
06LLEero 06pasoBaHms BK/IHOHAtOT:

3HauMMble  Ana  ()OPMMPOBaHMSA  MUPOBO33PEHNA  OBYYaOLLMXCA  MEXANUCUMMMHAPHbIE
(MexxnpeaMeTHbIE) 06LLEHaYYHble MOHATUS, OTpaKaroLMe LeNOCTHOCTb HayYHON KapTuHbI Mupa v
CneunguKy MeToL0B MNO3HaHWA, WCMO/b3YeMbIX B €CTECTBEHHbIX Haykax (maTtepus, BeLlecTBo,
3Heprus, sABNeHne, NPOLECC, CUCTEMA, Hay4YHbIN (HaKT, MPUHLMM, TUMoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UccnefoBaHne, HabMOAeHNE, U3MEPEHME, SKCMEPUMEHT 1 ApYrie);

YHUBEpCa/lbHble Y4ebHble AeiicTBUA (NO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PerynsTUBHbIE),
obecneumsatone HopMupoBaHUe (PYHKUMOHA/IBHOW FPaMOTHOCTM U COLMaIbHOM KOMMETeHLUN
obyyaroLmxcs;

CMOCOBHOCTb obyyatoLmxcs 1CMosb30BaThb OCBOEHHbIe MEXANCUMNIMHAPHBbIE,
MMPOBO33PEHYECKNE 3HAHNSA W YHNBEPCA/IbHbIE YUYe6Hble Ae/iCTBUA B MO3HABATEIbHOW M COLMaIbHOM
npakTuKe.

MeTanpeamMeTHble  pe3ynbTaTbl  OTPaXKalOT — OBNafeHVWe  YHMBEPCA/IbHbIMK  Yy4eOHbIMM
No3HaBaTe/lbHbIMW, KOMMYHUKATUBHbIMU W PEFYNATUBHBLIMU AEACTBUAMM.

OBJIalIeHl/le YHUBEpPCAJIbHBIMU y‘leﬁHbIMI/l nmo3dHaBaTeJIbHbBIMU lleﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBHS:

CaMOCTOATENIbHO  (DOPMY/IMPOBATb M aKTyanusuposaTb MNpo6/emMy, BCECTOPOHHE ee
paccMaTpuBarh;

OnpegenaTb LENnM [edATeNbHOCTM, 334aBas nNapaMeTpbl WM KPUTEPUM UX  [JOCTUXKEHUS,
COOTHOCUTb pe3ynbTaThbl AeSATENbHOCTU C NMOCTaB/EHHbIMU LENAMU;

MCNONb30BaTb MNPV OCBOEHWWM 3HAHWWA MPUEMbI JIOTMYECKOrO MbILWIEHUA — BbI4ENATb
XapakTepHble  MpW3HaKM MOHATUA WM ycTaHaBAMBaTb WX  B3aMMOCBSA3b,  MCMO/b30BaTh
COOTBETCTBYHOLLME NOHATUS 41 0OBACHEHUSA OTAE/bHbLIX PAKTOB U SB/IEHWIA;

BbIOVIPaTb OCHOBAHWS 1 KPUTEPUU /1 KNacCUUKaLMU BELLECTB U XMMUYECKUX peakLni;

yCTaHaBMBaTb MPUUNHHO-CNELCTBEHHbIE CBA3M MEXAY U3yHaeMbIMU ABNEHUAMNA;



CTPOUTb NIOrMYeCcKne paccyXaeHus (MHAYKTUBHbIE, LefyKTVBHbIE, MO aHaIornn), BbISBMATb
3aKOHOMEPHOCTU W MPOTMBOPEYUs B paccMaTpuBaemblX SB/EHUSAX, (POPMYNNPOBATb BbIBOAbI U
3aKNYeHNS;

NMPUMEHATb B MpPOLLeCCe MO3HAHWA, WCMO/b3yeMble B XWMUW CUMBOJSIMYECKUE (3HAKOBbIE)
mofenn, npeobpa3oBbiBaTb MOLeNbHbIE MPELCTaBEHNS — XUMUYECKNA 3HaK (CMMBON) 3/1EMEHTA,
XUMUYecKas hopmyna, ypaBHeHUe XMMNYECKOW peakLmm — npy peLLeHmnn y4ebHbIX No3HaBaTe/IbHbIX
M NpPaKTUYecKMx 3agad, MpPUMeHATb Ha3BaHHble MOfefibHble MPeACTaB/ieHus A1 BblSBNEHUA
XapaKTepHbIX NPU3HAKOB M3y4aeMbIX BELLECTB Y XUMUYECKNX peakLuii.

2) 0a30Bble HCCJIeA0BaTEIbCKHE TeHCTBUS:

B/lafleTb OCHOBaMM METO0B HAy4YHOr 0 NO3HAHWS BELLLECTB N XUMUYECKNX peakLuii;

(hopmynupoBatb LenM W 33hayuv  MUCCMefOBaHUs,  WCNOMb30BaTb  MOCTAB/IEHHbIE Y
CaMOCTOATE/IbHO CHOPMYNMPOBaHHbIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA NO3HAHWA U OCHOBbI A1
(hopMMpOBaHMSA rMNoTe3bl MO NPOBEPKE MPaBU/IbHOCTU BbICKa3blBaeMbIX CYXAEHUMN;

BMlafleTb HaBblKaMyl  CaMOCTOATE/IbHOr0  M/IaHNPOBaHUA U NPOBEAEHUS  YUYEHUYECKUX
9KCMEePVMEHTOB, COBEPLUEHCTBOBATb YMeHWs Habniofatb 3a XOLOM MpoLecca, CamOCTOATE/IbHO
MPOrHo3upoBaTb ero pesy/bTar, (QOPMynMpoBaTb 0006LEHNA W BbIBOAblI  OTHOCUTENIbHO
[OCTOBEPHOCTU Pe3ynbTaToB WCCMef0BaHWs, COCTaB/sATb OOGOCHOBAHHbIA OTYET O MPOAeNaHHOM
paboTe;

nprobpeTaTb ONbIT YY4EHNYECKOW UCCef0BaTeNbCKOW U NPOEKTHOMW AeATeNIbHOCTM, MPOABNATL
CMOCOOHOCTb M TOTOBHOCTb K CAMOCTOSTE/IbHOMY MOWCKY METOAO0B PELUEeHUs MPaKTUYecKnX 3ajad,
NPUMEHEHMIO Pa3/INYHbIX METOA0B NMO3HAHMS.

3) padora ¢ unopmanmeii:

OPVEHTUPOBATLCA B PA3/IMYHbIX UCTOYHUKAX MH(opMaLMK (Hay4HO-MonynspHas nutepatypa
XVMUYECKOTO  COAepXKaHus, CrpaBOYHble Nocobus, pecypcbl WHTepHeTa), aHaaInM3npoBaTb
NHHOPMALMIO Pa3/InyHbIX BUAO0B 1 (hOPM NpeACTaBNeHNs, KPUTUYECKU OLEHNBATL ee OCTOBEPHOCTb
1 HENPOTUBOPEYMBOCTD;

(hopmynmMpoBaTb 3anpocbl UM MNPUMEHATH pas3MyHble METoAbl Mpu Moucke U oTbope
NH(opMaL MK, He06X0AMMOW A5 BbINO/IHEHNSA YYeOHbIX 3aay OnpeAeneHHOro Tuna;

npuobpetaTb ONbIT WCMO/b30BaHUA UHHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOMUIA  ©
Pa3/IMYHbIX MOVUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO BbIGMPATL ONTUMAIbHYIO (DOPMY MPEeACTaBfeHNs WHGopMauuy (CXembl,
rpaguku, guarpaMmbl, TaGNULbI, PUCYHKWN U ApYTUe);

MNCNONb30BaTb HaYUHbI A3blK B Ka4eCTBe CpefCcTBa Npy paboTe ¢ XMMUYECKON MHopMaLen:
NMPUMEHATbL MeXNpeaMeTHble ((pU3nYeckne n MaTeMaTUyecKre) 3Haku U CUMBOJIbI, (DOPMYIIbI,
abbpeBnaTypbl, HOMEHKNATYPY;

1CNONb30BaTh M NPeobpas3oBbIBaTb 3HAKOBO-CUMBO/IMYECKME CPeACTBa HarIAHOCT.

OBnaneHne YHuBEpCaJbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

3alaBaTb BOMPOCbI MO CYLLECTBY OOCY)XJaemMoil TeMbl B XOfe Auanora w/wunm [ucKyccum,
BblCKas3blBaTb  MAen, (opMynMpoBaTb CBOM  MPEA/IOKEHUS  OTHOCUTENIbHO  BbINOIHEHWS
NPeLIoKeHHON 3aaaun;

BbICTYNaTb C Mpe3eHTauuein pesy/nbTaToB MNO3HABATeNbHOW [AeATeNbHOCTU, MOMYYEHHbIX
CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHUKAMM MPU BbIMOIHEHUN XMMUYECKOTO 3KCMEPUMEHTA,
MPaKTUYecKo paboTbl MO MCCMEA0BaHUIO CBOMCTB M3y4YaeMbIX BELLECTB, peasm3auum y4ebHOro
npoekta ¥ (HOpPMy/nMpoBaTh BbIBOAbI MO pe3ynbTaTaM MPOBeAEHHbIX WCCMefOBaHUN MyTeM
COrnacoBaHms No3nLUMin B Xofe 06CYyXKAEeHNS 1 06MeHa MHEHUSIMN.

OBJ1aileHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMM IeHCTBUSIMM:



CaMOCTOATE/IbHO NJIaHMPOBaTb W OCYLLECTB/ATL CBOK) MO3HABATENIbHYHD [AeATeNbHOCTb,
onpegenss ee UenM U 3afayv, KOHTPOAMPOBaTb U MO Mepe HEeobXOAMMOCTU KOPPeKTMPOBaTb
npegnaraemblii anropuT™M [AeNCTBMIA MPU BbIMOMHEHUM Y4YebHbIX W UCCNefoBaTeNlbCKUX 3afad,
BblOMpaTh Hanbonee 3PMEKTUBHBIA CNOCO6 UX PELUEHUS C YYETOM MOMYYEHMSI HOBbIX 3HAHWI O
BELLLECTBAX U XMMUYECKNX peakLmsXx;

OCYLLLECTB/IATb CAMOKOHTPO/Ib CBOEN AeATeNIbHOCTY Ha OCHOBE CaMOaHain3a U CaMOOLLEHKM.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHNA Kypca «OpraHnyeckas XuMusa» 0TPaXkaroT:

CPOpPMMPOBAHHOCTb MPEACTaBNEHNI 0 XMMWYECKON COCTaBNAIOLLEA eCTECTBEHHO-Hay4YHOi
KapTVHbl MUPa, PONM XWMUW B MO3HAHUW SABMEHWIA NPUPOAbI, B (POPMUPOBAHUN MBbILLIEHNUA W
KyNbTYpbl IMYHOCTK, €€ ()YHKLMOHANIbHOW rpaMOTHOCTH, HEOOXOAMMON NS peLLeHNUs NPaKTUYeCKUX
3a/ia4 1 9KON0rMyeckm 060CHOBAHHOI0 OTHOLLIEHWS K CBOEMY 3[,0POBbIO U NPUPOAHON Cpeje;

B/lafleHNe CUCTEMOIN XMMWYECKUX 3HaHWI, KOTOpas BKIHOYAET: OCHOBOMO/AratLLme NoHATUSA
(XMMWYeCKNiA  3NeMeHT, aToM, 3/IeKTPOHHAas 000/104Ka aTtoMa, MOJeKy/na, BaleHTHOCTb,
3N1eKTPOOTPULLATE/IBHOCTb,  XMMWUYECKas  CBA3b, CTPYKTypHas  qopmyna  (pa3BepHyTas U
COKpaLLEHHas), MO/b, MONSIPHas macca, MONAPHbLIA 06bEM, YrNepoaHblid CKeneT, (hyHKLMOHa/IbHas
rpynna, pagvkan, n3omepus, N3oMepbl, FOMOMIOrMYECKNA pPaj, rOMOSIOTN, YrNeBOAOPOAb!, KACIOPOL,
N a30TcofepiKallye CoefuHEeHNs, MOHOMep, NOANUMEp, CTPYKTYPHOe 3BEHO, BbICOKOMOJIEKYNAPHbIE
COefIMHEHMS); TEOPUM M 3aKOHbI (TeOpus CTPOEHNSA OpraHnYeckmnx selects A. M. ByTnepoBa, 3aKOoH
COXpaHeHUs Macchl BELLECTB); 3aKOHOMEPHOCTU, CUMBO/IMYECKUIA A3bIK XUMUW; MUPOBO33PEHYECKME
3HaHWA, Nexawme B OCHOBE MOHUMaHUS MPUUYUHHOCTM M CUCTEMHOCTM XMMWUYECKUX SABNEHWNA,
(haKTOMOrMYeCKne CBeAeHMS O CBOKCTBAX, COCTaBe, NONYYeHUU W Ge30MacHOM WCMO/b30BaHUN
BaXKHEMLUMX OPraHNYecKmnx BeLLEeCTB B ObITY U NPaKTUYECKON [LeATe/lbHOCTU Ye/l0BEKa,;

ChOPMMPOBAHHOCTb YMEHWIN BbISBNIATL XapaKTepHble NPU3HaKW MOHATUIA, yCTaHaBIMBaTb UX
B3aMMOCBA3b, MWCMOMNb30BaTb COOTBETCTBYIOLUME MOHATUA MPU OMMCAHUW COCTaBa, CTPOEHUSA U
npeBpaLLeHnin OpraHNYecKnX CoeJMHEHWN;

CPOPMMPOBAHHOCTb YMEHWUI WCMNO/Mb30BaTb XUMUYECKYID CUMBOMMKY [/19 COCTaB/IEHUS
MOJIEKYNIIPHBIX N CTPYKTYPHbIX (Pa3BepHYTOW, COKpALLEHHOMR) (POpMyn OpraHMYecKuX BeLLEeCTB U
YPaBHEHUI XUMWUYECKMX peakLuid, N3roTaBnneBaTb MOLENN MOJEKY/T OPraHUYecKnx BELLECTB AJ1S
NINKCTPaLMM NX XUMUYECKOTO M NMPOCTPAHCTBEHHOIO CTPOEHNS;

CPOPMMPOBAHHOCTb YMEHWIN YCTaHaBNMBATb MNPUHALIEXXHOCTb U3YYEHHbIX OPraHMYecKmx
BELLLECTB MO UX COCTaBY M CTPOEHUIO K OMNpefeneHHOMY Knaccy/rpynne coefuHeHwniA (Yrnesogopoasl,
KICNOPOL W a30TCOAepKalime COefUHEHUs, BbICOKOMOJEKYNAPHbIE COeAMHEHWs), AaBaTb UM
Ha3BaHWA MO cucTematuuyeckoin HomeHknatype (IUPAC), a Takxe NpuUBOAWUTL TPUBUASIbHbIE
Ha3BaHWA OTAEeNbHbIX OpraHWYyecKMx BeLLecTB (3TWeH, MPONWeH, aueTW/eH, 3TWUIEHT/INKOSb,
rAMUepuH, eHon, qopmanbierva, auetasbierng, MypaBbUHas KWCN0Ta, YKCYCHas KKCOoTa,
O/IeMHOBasA KMCNOTa, CTeapMHOBAA KUC/O0Ta, M1H0K03a, (PPYKTO3a, KpaxmaJl, Lesntosiosa, ruuuH);

ChOPMMPOBAHHOCTb YMEHWUA ONpesenaTb BUAbl XUMWYECKOW CBA3M B OpraHU4Yeckmx
coeanHeHunsax (OanHapHbIe U KpaTHbIe);

CPOPMMPOBAHHOCTb YMEHUSA MPUMEHSATb MOJMIOXKEHUA TEOPUWU CTPOEHMS  OPraHNYecKmx
BewectB A. M. byTnepoBa A/ 00bACHEHMS 3aBMCMMOCTM CBOWMCTB BeLLECTB OT UX COCTaBa W
CTPOEHNS; 3aKOH COXPaHEeHNS MaCChbl BELLECTB;



ChOpMMPOBAHHOCTb YMEHWIA XapaKTepn3oBaTb COCTaB, CTPOEHME, (IU3NYECKNE U XUMUYECKMNE
CBOWCTBa TUMUYHBLIX MPeACTaBUTeNel Pas/IMYHbIX K1acCoB OpPraHWYeckmx BellecTB (MeTaH, 3TaH,
3TWNeH, MponufeH, auetuneH, 6ytaguveH-1,3, meTunbyrtaaveH-1,3, 6eH301, MeTaHO/, 3TaHof,
STWNEHTINKOSb, TNIWLEPUH, (eHOS, aueTanbierni, MypaBbWHas W YKCYCHas KUCNOTbI, T/IHOKO3a,
Kpaxmasi, Lennto3a, amMHOYKCYCHas KUCOoTa), WIMKOCTPUPOBaTb MEHETUYECKYHD CBA3b MeXAy
HAMW YpaBHEHUSIMW COOTBETCTBYIOLMX XUMUYECKMX pPeakLMii C UCMONb30BaHMEM CTPYKTYPHbIX
thopmy;

CPOPMMPOBAHHOCTb YMEHWUA XapaKTepu30BaTb WCTOUYHWKM YINeBOLOPOAHOIO Cbipbs (HedTb,
MPUPOAHBIA ra3, Yrosb), crnocobbl MX MNepepaboTKM W MNPaKTUYECKOe MNPUMEHeHWe MNPOAYKTOB
nepepaboTKu;

CPOPMMPOBAHHOCTb YMEHUIA MPOBOANTL BbIYUC/EHUS MO XUMUYECKUM ypaBHeHMsIM (Macchbl,
06bEMa, KOMMYecTBa MCXOLHOr0O BELLECTBA WM MPOAYKTA peakummn no M3BECTHbIM Macce, 00bemy,
KOMIMYeCTBY OAHOM0 M3 UCXOAHbIX BELLECTB WM NPOAYKTOB peakunm);

CPOPMMPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOM 3HaHWMI 06 OCHOBHbLIX MeTOAaxX Hay4yHOro
NO3HaHWS, UCMO/b3YEMbIX B XUMUM MPU N3YYEHUW BELLECTB Y XUMUYECKUX SBNEHUIA (HabnoaeHue,
N3MepeHne, 3KCMEepUMEHT, MOAENMPOBAHME), UCMO/Mb30BaTb CUCTEMHbIE XMMUYECKUe 3HaHWS [OJ1S
MPUHATUA PeLLeHNn B KOHKPETHBIX >XMU3HEHHbIX CUTYyaUWsX, CBA3aHHbIX C BeLlecTBaMU U UX
NPUMEHEHVEM;

CPOPMMPOBAHHOCTb YMEHWIA cobMAaTh MNpaBWiia MOb30BaHUA XUMUYECKOW MOCYAoin W
nabopatopHbIM 000pyA0OBaHMEM, a TakXe npasuia 00palleHns ¢ BellecTBaMn B COOTBETCTBUM C
WHCTPYKLMSAMW NO BbINO/IHEHNIO N12a60PaTOPHBLIX XMMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWI MNMAHMPOBaTb W BbIMOMAHATL  XUMWUYECKUIA  3KCMEPUMEHT
(NpeBpaLleHns opraHNYecKUX BeLLEeCTB MPW HarpeBaHUW, NOJyYeHUe 3TWIEHA U U3YYeHWe ero
CBOMCTB, KayeCTBEHHbIE peakUMn OpraHUYecKmMx BeLLEeCTB, fAeHaTypauus 6efikoB Npu HarpeBaHuu,
LIBETHblE peakuun 6e1KoB) B COOTBETCTBUM C NpaBuiaMmn TEXHUKM 6e30MacHOCTH Npu obpaLLeHnm ¢
BellecTBaMy 1 nlabopaTopHbIM  06OpyLOBaHWEM, NPeACTaBNATb  pe3ynibTaTbl  XUMUYECKOro
3KCMeprMeHTa B (popMe 3amnmncu ypaBHEHWIA COOTBETCTBYHOLLMX peakLmil U (hopMynnMpoBaTh BbIBOAbI
Ha OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHWIN  KPUTUYECKM aHaIM3MpoBaTb XUMUYECKYHD WHOPMaLMIO,
nofy4YaeMyto 13 pasHbIX MCTOYHWMKOB (CpPeAcTBa MaccoBoi MHopMaLun, VIHTEPHET u apyrunx);

ChopMMPOBAHHOCTb YMEHMIA CO6MI0AATL NpaBuia 3KOOrMYECKU Lie1ecoobpasHoro noBeseHus
B ObITY W TPYAOBOW [eATENIbHOCTU B LENSX COXPaHeHWUs CBOEro 3[0POBbS U OKPYXKatoLLen
NPUPOAHON Ccpefbl, 0CO3HaBaTb OMACHOCTb BO3AEMCTBUA Ha >KUBble OpraHu3Mbl OMpefeeHHbIX
OpraHNYecKMx BeLLEeCTB, MOHWMas cMbic/ nokasatens MAK, noscHATb Ha npumepax Crnocoobl
YMEHbLLEHMS U NPeao0TBpaLLeHNs UX BPeAHOr0 BO3AECTBINS Ha OpraHn3m YenoBeka;

A8 00yyaroLmXCa ¢ OrpaHUYeHHbIMW BO3MOXHOCTAMU 3[0POBbS: YMEHME NPUMEHSATb 3HaHUS
06 OCHOBHbIX JOCTYMHbIX METOAAaX NMO3HaHWS BELLECTB M XUMNYECKUX ABNEHWUNA;

AN crenbiX U cnaboBUAALMX 06yYatOLWMXCA: YMEHME UCMO/b30BaTh PebeHO-TOUEYHYHO
cucTeMy 0603HaueHui J1. bpaiina gna 3anncu XMMmMYecknx popmys.

11 KJIACC
MpeAMETHbIE Pe3ynbTaTbl 0CBOEHMS Kypca «O6LLas 1 HeopraHNUYecKas XMMIS» OTPaXKatoT:

C(hOPMMPOBAHHOCTb MPEACTaBNEHUIA: O XMMUYECKOI COCTaBNSIOLLEA eCTECTBEHHO-HAy4YHOM
KapTWHbl MUpa, PO XUMUW B MO3HAHUM SBMEHWUIA NPUPOAbl, B (HOPMUPOBAHUM MbILLMEHNS 1



KyNbTYpbl IMYHOCTU, €€ (hYHKLMOHANIbHOW rpaMOTHOCTH, HEOOXOAMMON 4N1S PeLLeHNs NPaKTUYeCKMX
3a/ia4 1 9KON0rM4eckn 060CHOBAHHOI 0 OTHOLLIEHWS K CBOEMY 3[,0POBbIO U NPUPOAHOW Cpese;

BflafleHne CUCTEMOW XMMWYECKMUX 3HAHWI, KOTOpas BK/IKOYaeT: OCHOBOMONAratLLme noHATUS
(XMMWYeCKMiA 3neMeHT, aToM, 130ToM, S-, p-, d- 3NEKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJEKY/a,
MO/1b, MONSIPHBI 06BEM, BaSIEHTHOCTb, 3NEKTPOOTPULATENIbHOCTb, CTEMEHb OKUCIEHNS, XMMUYECKas
CBA3b (KOB&/IEHTHaA, WMOHHasA, MeTasi/inyeckasl, BOLOPOLHasA), KPUCTa/I/IMYecKas peLueTka, TuMbl
XUMUYECKNX peakLMii, pacTBOP, 3MeKTPOINTbI, HE3NEKTPONIUTLI, 3NEKTPONUTUYECKAs Auccoumalns,
OKMCNNTESb, BOCCTAHOBUTE/b, CKOPOCTb XMMMNYECKON peakLmmn, XMMNYeCKoe paBHOBECKE); TEOPUN 1
3aKOHbl (Teopus 3MeKTPONMTUYECKON Auccoumaummn, nepuoguyecknin 3akoH . M. MeHpgeneesa,
3aKOH COXpaHeHWsa Maccbl BELLECTB, 3aKOH COXPaHEHWUA N MPeBpaLLEeHNs IHEPTUN NPU XUMUYECKMX
peakLmnax), 3aKkOHOMEPHOCTM, CUMBO/IMYECKUIA A3bIK XMMUW, MUPOBO33PEHYECKUE 3HAHUSA, Nexallme
B OCHOBE MOHUMaHUA MPUUYUHHOCTU N CUCTEMHOCTM XUMUYECKUX SBIEHUIA, (PaKTOMOrmyeckue
CBefeHMs O CBOWCTBax, COCTaBe, MOMYYeHUM UK 6e30MacCHOM WCMO/Mb30BAHUM  BaXKHENLLMX
HeopraHMYecKrX BeLecTB B ObITY 1 NPaKTUYECKON AeATeNbHOCTY Ye/I0BEKa;

ChOPMMPOBAHHOCTb YMEHWI BbISBNATL XapaKTepHble NMPU3HaKX MOHATUIA, YCTaHaBMBaTb UX
B3aMMOCB#3b, UCMO0/b30BaTb COOTBETCTBYIOLLIME MOHATNA NPU ONMCaHUM HEOPraHUYECKMX BELLECTB U
NX NpeBpaLleHunii;

ChOPMMPOBAHHOCTb YMEHWUI UCMO/Mb30BaTb XUMUYECKYHD CUMBO/IMKY [N1F COCTaB/eHNs
(hopmMyn BELLECTB 1 YPaBHEHWI XMMUYECKMX peakLmii, cuctematmyeckyto HoMmeHknatypy (IUPAC) u
TPpMBUa/IbHblE HAa3BaHWA OTAENbHbIX HEOPraHM4yecKMx BellecTB (yrapHbld ras, Yriekuc/blid ras,
amMMMaKk, ralieHas U3BecTb, HeralleHas 13BecTb, NUTbLEBAA COAA, NMUPUT U JpYrue);

ChOPMMPOBAHHOCTb YMEHWUI OMNpPefensTb BaJIEHTHOCTb M CTereHb OKUCIEHWUA XUMUYECKMX
3/IeMEHTOB B COEUHEHUSAX Pa3/IMYHOr0 COCTaBa, BUJ XMMUYECKOW CBA3N (KOBaJIEHTHasA, WOHHas,
MeTa/I/InYecKas, BOLOPOAHasA) B COEAUMHEHUSAX, TWUM KPUCT/UIMYECKON PELLETKA KOHKPETHOMO
BellecTBa (aTOMHasi, MOJeKyfnspHas, WOHHas, MeTa//IMYecKas), XapakTtep cpedbl B BOAHbIX
pacTBOpax HeopraHWYeCcKnx CoeMHEHNI;

ChOPMMPOBAHHOCTb YMEHWI YCTaHaBNMBaTb MPUHALJ/IEXXHOCTb HEOPraHNMYeCKUX BeLLecTB Mo
MX COCTaBy K OMpefeniéHHOMY Knaccy/rpyrnne coefuHeHuin (NpocTble BewecTBa — MeTalibl U
HeMeTa/1Nbl, OKCU/bl, OCHOBaHMS, KACNOTbI, aMPOTEPHbIE TMAPOKCUAbI, COMN);

ChOPMMPOBAHHOCTb YMEHWIA PaCKpPbIBaTb CMbIC/T NEPUOANYECKOro 3akoHa [l. V. MeHaeneesa
1 [EMOHCTPUPOBATL €r0 CUCTEMATU3VPYIOLLYIO, OOBACHUTE/IbHYIO 1 MPOrHOCTUYECKYHO (DYHKLMK;

CPOPMMPOBAHHOCTb YMEHUI XapaKTepmn30BaTb 3/IEKTPOHHOE CTPOEHME aTOMOB XMMUYECKMX
anemMeHToB 1-4 nepuoaos lMNepnoanyecko CUCTEMbI XUMUYECKUX 3nemeHToB [. V. MeHpaeneeBa,
NCMOMb3ys MOHATUA «S-, P-, 0-3M1EKTPOHHbIE OPOUTANIN», «3HEPreTUYecKmne YPOBHU», OOBACHATb
3aKOHOMEPHOCTN M3MEHEHUSI CBOMCTB XMMUYECKMX 3/1EMEHTOB U UX COESUHEHMIA NO nepuogam K
rpynnam Nepuoanyeckoin cucTeMbl XUMUYECKKX 3/1eMeHTOB . V. MeHeneesa;

CPOPMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb (OMMCbIBATb) O6LME XMMUYECKME CBOMCTBA
HeopraHWYecKMX BeLLECTB pas/IMYHbIX K1accoB, NOATBEPXAATb CYLLEeCTBOBaHMe FeHEeTUYECKON CBA3M
MEX[y HeopraHM4yeCcKUMM BeLLeCTBaMU C MOMOLLbHD YPaBHEHUIA COOTBETCTBYHOLLMX XUMUYECKMX
peakLuia;

CPOPMMPOBAHHOCTL YMEHUA KNacCUPULMPOBATL XUMWUYECKME peakumMn Mo  pasiInyHbIM
npusHakam (41cny 1 CoCTaBy pearvpyroLLMX BeLLecTB, TEMNJIOBOMY 3PPeKTY peakuum, N3MEHEHUIO
CTeneHel OKUCNEHUA 3/1eMEHTOB, 0OPaTUMOCTY PeakLMK, y4acTUI0 KaTann3aTopa);

ChOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YPaBHEHUS peakuuid pas/iyHbIX TUMOB, MOJHbIE U
COKpALLEHHble YpaBHEHWS peakuunii MNOHHOro 0O6MeHa, yUnTbiBas YC/OBUA, NPU KOTOPbIX 3TN peakLuum

WAYT 00 KOHLa;



ChOPMMPOBAHHOCTb YMEHWIA MPOBOAUTL peakLuu, MOATBEPXAAOLLME Ka4YeCTBEHHbIN COCTaB
pas/IMyHbIX HEOpraHWYecKMX BELLECTB, pacro3HaBaTb OMbITHbIM MYTEM WMOHbI, MPUCYTCTBYHOLME B
BOAHbIX pacTBOpax HeOPraHNYeCKMX BELLECTB;

ChOPMMPOBAHHOCTL  YMEHWIA  PacKpbiBaTb CYLUHOCTb OKUCUTENbHO-BOCCTAHOBUTENbHbIX
peakL1ii NoCpesCTBOM COCTaBNEHUSA 3/IEKTPOHHOI0 6anaHca 3TUX peaKLuii;

CPOPMMPOBAHHOCTb YMEHMIN OOBACHATL 3aBMCUMOCTb CKOPOCTM XMMUYECKOM peakumu OT
pas/InyHbIX (HaKTOPOB; XapaKTep CMeLLEeHUst XMMUYECKOro paBHOBECUSA B 3aBUCUMOCTM OT BHELLIHEMO
Bo3aenicTeusa (NpuHumn Jle Latense);

ChOPMMPOBAHHOCTb YMEHWIN XapaKTepn3oBaTb XMMUYECKMe MPOLECCHI, Nexallime B OCHOBE
NMPOMbILINEHHOTO  MOMTlYYEHMsi CEPHOM  KUCNOTbl, aMMuaka, a Takxke C(opMMPOBaHHOCTb
NpeLCcTaBNeHNn 06 O6WMX Hay4YHbIX MPUHLMNAX W 3KOMOrMYecKMX npobneMax XUMUYECKOro
NMPOU3BOACTBA;

ChOpMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIYMUCAEHUS C UCMOMb30BaHMEM MOHATUSA «MaccoBas
[0Na BeLecTBa B pacTBOpe», 0O0BLEMHbIX OTHOLUEHWIA rasoB NPU XMMUYECKUX peakumsX, Macchbl
BeLLlecTBa UM 06beMa rasoB No M3BECTHOMY KOIMYECTBY BeLLEeCTBa, Macce Wi 06beMy OLHOro U3
YYaCTBYHOLMX B peakLMn BeLLeCTB, TEMIOBOro 3dhekTa peakLmm Ha OCHOBE 3aKOHOB COXpaHEeHWS
MacChbl BELL,eCTB, NPeBPaLLEHNS U COXPaHEHWS 3HEPT UK,

CPOPMMPOBAHHOCTb YMEHWIA cobMoAaTh MNpasWiia MOMb30BaHUA XUMUYECKOW MOCYAoin W
nabopaTopHbIM 060pyAOBaHMEM, a TaKXXe npasuia 0bpalleHns C BeliecTBaMu B COOTBETCTBUU C
WHCTPYKLUMSMU NO BbIMO/HEHWIO N1a60PaTOPHbIX XUMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb  YMEHWUI MMaHWPOBaTb W BbINOMHATb  XUMMWYECKUIA  3KCMEPUMEHT
(paznoxkeHne nepokcuaa BOLOPOLA B NPUCYTCTBUMM KaTanu3aTopa, OonpefeneHne cpefdbl pacTBOPOB
BELLECTB C NMOMOLLbIO YHMUBEPCA/IbHOrO MHAMKATOPA, BAUAHME Pas/M4YHbIX (DAKTOPOB Ha CKOPOCTb
XVMMYECKON peakLuu, peakuum MOHHOTO 0OMeHa, KavyecTBEHHbIe peakLymn Ha CynbdaT-, KapboHaT- u
XNOPUA-aHNOHbI, Ha KaTUOH aMMOHWSA, PeLEHNe SKCNepUMeHTaNbHbIX 3ada4y no TeMam «MeTannbl»
N «HewmeTannbl») B COOTBETCTBMM C MpaBWIaMU TEXHWKM 6Ge30MacHOCTM Mpu obpaleHun ¢
BewecTBaMyM M flabopaTopHbiM  060pyAOBaHMEM, MPeACTaBNATb  Pe3ynbTaTbl  XMMWUYECKOrO
3KCMepumeHTa B (hopMe 3amnmcy ypaBHEHWI COOTBETCTBYIOLLMX PeakLmMil 1 hopMynnpoBaThb BbIBOAbI
Ha OCHOBE 3TUX Pe3y/NbTaToB,;

CPOPMMPOBAHHOCTb YMEHWIA  KPUTUYECKM aHaIM3MpoBaTb XMMUYECKYID MHOpMaLMio,
nofy4YaeMyto M3 pasHbIX MCTOYHNKOB (CPeACTBa MacCOBOV KOMMYHUKaLMKW, IHTEPHET 1 Apyrux);

ChOpMMPOBAHHOCTb YMEHMIA COONIOAATL NpaBuia 3KOMOTMYECKM LieNecoobpasHOro noBeeHus
B ObITy M TPYAOBON [eATENbHOCTM B LENAX COXPaHEHWs CBOEro 3[40POBbS U OKPYXKAHOLLEi
NPUPOAHOI cpefbl, 0CO3HaBaTb OMACHOCTb BO3AECTBMA Ha >KUBble OpraHW3Mbl OMpPeAeneHHbIX
BELLECTB, MOHMMas cmbicn nokasaTtensa MAK, nosicHATb Ha npumepax Crnocobbl YMEHbLUEHUS Y
NpeaoTBpPaLLEHNS UX BPEAHOI0 BO3AENCTBMS Ha OPraHnN3M YenoBeKa;

AN 06yYatOLLMXCA C OrpaHNUYEeHHbIMM BO3MOXKHOCTSIMU 340POBbSA: YMEHME MPUMEHSTb 3HaHWS
06 OCHOBHbIX JOCTYMHbIX METOAAX NMO3HAHWS BELLECTB M XMMNYECKUX ABNEHWNA;

ANA CnenbiX U cnaboBUAsALMX 00y4arOLLMXCSH: YMEHME WCMNOMb30BaTh PebeiHO-TOUEYHYHD
cucTeMy 0603HaueHuin J1. bpaiing gns 3anmcy XUMMmUYecknx hopmyn.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM uudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OpraHnudeckoi xumum (3 yaca)
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX coeiHeHn A 3 biibnuoreka LIOK
' P P A ' https://m.edsoo.ru/7f41a636
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YriaeBoaopoasi (13 yacos)
2.1 MpepensHble yrnesofopoabl — ankaHbl 2 biibnuoreka LIOK
' PEA y AOPOA https://m.edsoo.ru/7f41a636
HenpezenbHble yrnesoLopoabl: aflKeHbl, Bubnuoteka LILOK
2.2 6 1 .
KalNeHbl, aIKUHbI https://m.edsoo.ru/7f41a636
Bubnnoteka LIOK
2.3 APOMATUHECKIE YTNIeBOAOPOAb! 2 https://m.edso0.ru/7f41a636
54 [MprpoaHbIe NCTOYHUKM YTIEBOAOPOLO0B U 3 1 Bubnnoteka LIOK
' nx nepepaboTka https://m.edso0.ru/7f41a636
WToro no pasgeny 13

Pazgea 3. Kucaopoacoaepsxaimue opranHuyeckue coej

uHeHus (13 yacos)

Bubnnoteka LIOK
31 CnmpTel. Geron 3 https://m.edso0.ru/7f41a636
3.9 Anbfiernabl. KapboHOBble KMCNOTbI. 7 1 Bubnnoteka LLOK

CnoxkHble athmpbl

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.3

Yrnesofbl

Bubnnoteka LIOK
https://m.edsoo.ru/7f41a636

WToro no pasgeny

Pa3nen 4. A3oTcoaepikamme opranudeckue coeqnneHus (3 yaca)

13

Bubnnoteka LIOK
4.1 AMWHLI. AMUHOKNCNOTbI. Benku 3 https://m.edso0.ru/7f41a636
WToro no pasgeny 3
Pa3nen 5. BoicokomoJiekyasipHble coequHeHus (2 yaca)
Bubnunoteka LIOK
5.1 MnacTmaccbl. Kayuyku. BonokHa 2 https://m.eds00.ru/7f41a636
Toro no pasgeny 2
OBLLEE KONTMYECTBO YACOB MO NMPOIrrPAMME 34



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBanue a31eJioB 1 TeM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teoperuueckue ocHOBbI Xxumuu (13 yacos)
CTpoeHune aToMOB. Mepnognyeckmii 3aKoH
11 n MNeprogmnyeckasa cMcTemMa XMMUYECKNX 3 bubnuorexa LIOK
' VoA https://m.edso0o.ru/7f41a636
anemeHToB 1. . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4 Bnbnunoteka LIOK
' BeLLEeCTB https://m.edso00.ru/7f41a636
Bubnmnoteka LJOK
13 XUMMHECKIE peaKLim 6 1 1 https://m.edsoo.ru/7f41a636
WToro no pasgeny 13
Pa3nen 2. Heoprannmuyeckas xumus (17 yacoB)
Bubnmnoteka LJOK
2.1 Merane! 6 1 https://m.edso0o.ru/7f41a636
Bubnmnoteka LJOK
2.2 HewmeTannb! d 1 1 https://m.edso0o.ru/7f41a636
53 CB#3b HEOpPraHNYecKnXx 1 opraHn4yecKunx 5 BrubnmoTteka LIOK
' BELLIECTB https://m.edso00.ru/7f41a636
WToro no pasgeny 17
Paznen 3. Xumus u :xu3nb (44aca)
b K
3.1 XUMUSA U KN3Hb 4 nbnmorexa LIO

https://m.edsoo.ru/7f41a636
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Toro no pasgeny 4

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 34



IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka JarTa uzydyenus oOpa3oBaTe/ibHbIE
pecypcsl
Pa3zgen 1. Teoperuueckue 0CHOBBI OpraHnuyeckoid xumum (3 yaca)
1 MpesMeT opraHnYeckor XMmmm, ee BO3HUKHOBEHWE, pa3BUTHE U Bubnnoteka LIOK
3HayeHune https://m.edso0o.ru/7f41a636
Teopus CTPOEHUS OpraHNYecknx coegnHeHnii A. M. byTtneposa, ee Bubnunoteka LIOK
2
OCHOBHbI€ MOJI0XEHMUSA https://m.edsoo.ru/7f41a636
MpefcTaBneHne 0 Knaccugukawmm opraHNYecKmx BeLLecTs.
3 HEM@HKJ‘I&T a (CVICTEMa'I('I*iILIeCI;"(aH) VIpT NBUabHbIE Hui-i||3BaHI/Iﬂ bubnuorexa LIOK
yp P https://m.edso0o.ru/7f41a636
OpraHnyecKmx BeLLecTB
Paznen 2. Yraesoaopoan! (13 yacos)
4 AJIKaHbl: COCTaB U CTPOEHMWe, FOMOSIOTUYECKNIA psi butbnuorexa LIOK
' P ’ PAA https://m.edso0o.ru/7f41a636
5 MeTaH 1 3TaH — NpocTeliLne NpeaCTaBUTeNN aflKaHOoB bubnuorexa LIOK
P PeA https://m.edsoo.ru/7f41a636
6 AJIKEHbI: COCTaB N CTPOEHWe, CBOCTBA bubnuorexa LIOK
' P ’ https://m.edso0o.ru/7f41a636
7 3TVneH 1 NponuneH — NPOCTeNLLne NPeACTaBUTENN allKEHOB bubnuorexa LIOK
P P PEA https://m.edso0.ru/7f41a636
8 MpakTunyeckas padota Ne 1. «[MonyyeHne aTUNEHA U U3YYEHNE ero Bubnmnoteka LIOK
CBOMCTB» VIHCTpYKTaX Mo T\6. https://m.edsoo.ru/7f41a636
9 AnkaaveHbl. bytaameH-1,3 n metunbytaameH-1,3. MonyyeHune BubnmoTteka LIOK

CMHTETUYECKOTO KayyyKa U pPe3iHbl

https://m.edsoo.ru/7f41a636
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10 AJIK/HbI: COCTaB U 0COGEHHOCTW CTPOEHMS, FOMOIOrMYECKWNIA PAj, Bubnunoteka LIOK
AUeTUNEeH — NPOCTENLWNI NpeacTaBUTeNb aIKUHOB https://m.edsoo.ru/7f41a636
11 BbluncneHVs N0 ypaBHEHWIO XMMUYECKOW peakLum bubnnorexa LIOK
yp peaky https://m.edsoo.ru/7f41a636
) Bubnmoteka LIOK
12 ApeHbl: 6eH30/1 1 ToNyos. TOKCUUYHOCTb apeHoB https://m.eds00.ru/7f41a636
13 ["eHeTnYecKasa cBA3b YrNeBOA0POA0B, NPUHALNEXKALLNX K PA3INYHBIM Bubnmoteka LIOK
Knaccam https://m.edsoo.ru/7f41a636
MpypoAHbIE NCTOYHWKM YTNEBOAOPOLOB: NPUPOAHLIA ra3 1 NONyTHble BubnmoTteka LIOK
14 5
He(hTAHbIe rasbl, HePTb Y NPOAYKThLI ee nepepaboTKu https://m.edso0.ru/7f41a636
MpypoAHbIe NCTOYHWKM YTNEBOAOPOLOB: NPUPOLHLIA a3 1 NOMyTHbIe BrubnmoTteka LIOK
15 .
He(TAHbIe rasbl, HeTb Y NPOAYKTbLI ee nepepaboTKu https://m.edsoo.ru/7f41a636
16 KoHTponbHas paboTa no pasaeny «Yrnesogopoab!» bubnmorexa LIOK
P P pasaeny AOPOA https://m.edsoo.ru/7f41a636
Pasznea 3. Kucaopoaconepskamue oprannyeckue coefuHenus (13 gacon)
17 MpenencHble 04HOATOMHbIE CNUPTLI: METAHON 1 3TaHoN. BogopoaHas BrubnmoTteka LIOK
CBA3b https://m.edso0o.ru/7f41a636
18 MHoOroaToMHble CNUPTbI: ATUNEHTIMKONb U TNULEPUH bubnuorexa LIOK
pTbI- Hep https://m.edsoo.ru/7f41a636
®eHOo/: CTPOEHVE MOJIEKY/bI, (DU3NYECKME N XUMUYECKME CBOICTBA, BrubnmoTteka LIOK
19
npUMeHeHne https://m.edso0.ru/7f41a636
_ Bubnmnoteka LJOK
20 Anbfernapl: hopmanbaerna n auetanbaerng. AUeToH https://m.edso0.ru/7f41a636
21 O[IHOOCHOBHbIe NpefesbHble KAPOOHOBbLIE KUCOTbI: MypaBbuHas 1 BubnmoTteka LIOK
YKCYyCHas https://m.edso0.ru/7f41a636
99 MpakTnyeckas pabota Ne 2. «CBOICTBA pacTBOPa YKCYCHOW KUCOTbI»
NHCTpyKTaXK no T\6.
Bubnmnoteka LJOK
23 CreapuHoBas 1 0/1leMHOBasA KICOTbI, KaK NPeACTaBUTENN BbICLLUX

https://m.edsoo.ru/7f41a636
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KapOOHOBbLIX KMUC/OT

24 Mblfia Kak COMn BbICLLUMX KapOOHOBbIX KMUCMOT, UX MOHOLLIee AeCTBME buibnnorexa LIOK
https://m.edsoo.ru/7f41a636
CnoXkHble 3(npbl KaK NPOn3BOAHbIE KApOOHOBbLIX KUCNOT. M'Maponus BrubnmoTteka LIOK
23 C/TOXXHbIX 3(MpPoB https://m.edsoo.ru/7f41a636
26 YKupbl: rngponus, npuMeHeHne, 61oIornyeckas posb XX1UpPoB 5M6H_M0TeKa HOK
https://m.edsoo.ru/7f41a636
97 YrneBofbl: COCTaB, Knaccupukaums. BaxkHenLwne npeactaBuTenu: BrubnmoTteka LIOK
r/110K033, (PPYKTO3a, caxapo3sa https://m.edso0.ru/7f41a636
28 Kpaxman v uenntonosa Kak npuposHbie NoanMepsl EMGH_MOTEKa HOK
https://m.edsoo.ru/7f41a636
29 KoHTponbHas paboTa no pasgeny «Kucnopoacoepkatime Bubnunoteka LIOK
opraHnyecKune coesnHEHNA» https://m.edsoo.ru/7f41a636
Pasznen 4. A3oTconepxkamme oprannyeckue coefuHenus (3 yaca)
Bubnmoteka LIOK
30 AMVHbBI: METUNAMWH N aHUNH https://m.edsi.ru/7f41a636
AMUWHOKMCNOTbI KaK aM()oTepHble OpraHnyecKne CoeUHEHUS, UX Bubnunoteka LILOK
31
6ronormnyeckoe 3HayeHve. Mentuabl https://m.edso00.ru/7f41a636
32 Benku Kak npuposHbIe BbICOKOMONEKY/APHbLIE COeMHEHUS 5M6“_M0TEKa HOK
https://m.edsoo.ru/7f41a636
Pasnen 5. BoicokomosiekyasipHble coequHenus (2 yaca)
33 OCHOBHbI€E MOHATUA XUMUMN BbICOKOMOSIEKY/IAPHbLIX COEAUHEHWI 5M6“.MOTEKa HOK
https://m.edsoo.ru/7f41a636
34 OCHOBHble MeTO/bl CMHTE3a BbICOKOMOEKYNSPHbIX COEANHEHNIA. Bnbnunoteka LIOK

MnacTmacchbl, Kay4yKu, BOJIOKHa

https://m.edsoo.ru/7f41a636

OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME

34
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11 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne
/ Tema ypoka JarTa uzydyenus oOpa3oBaTe/ibHbIE
n/n
pecypchbl
Pazgea 1. Teoperuueckue ocHoBbI Xxumuu (13 yacos)
Bubnnoteka LIOK

XUMUYecKuii anemeHT. ATOM. DNEKTPOHHAs KOH(MIypaLms aTOMOB

MNepuoanyecknii 3akoH 1 Meproanueckast CUCTEMA XMMNYECKMX
anemeHToB [1. V. MeHfeneeBa, NX CBs3b C COBPEMEHHOI Teopueli
CTPOEHMS aTOMOB.

3aKOHOMEPHOCTV N3MEHEHWS CBOMCTB XMMMUYECKUX 3/IEMEHTOB U UX
COefIUHEHWIA Mo rpynnamM 1 neproaam. 3HaueHne Nepruoanyeckoro
3aKOHa 1 CUCTEMbI XUMMYECKMX anemeHToB [./. MeHaeneesa B
Pa3BUTUN HayKM.

https://m.edsoo.ru/7f41a636

bnénmoteka LLOK
https://m.edsoo.ru/7f41a636

bnénmoteka LLOK
https://m.edsoo.ru/7f41a636

CTpoeHue BellecTBa. XMMMNYECKas CBA3b, e BUAbI; MeXaHU3MbI BrubnmoTteka LIOK
06pa3oBaHns KOBaJIEHTHOW CBA3WN. BofopoaHas CBA3b. https://m.edsoo.ru/7f41a636
BafeHTHOCTbL. DNeKTpooTpULaTeIbHOCTb. CTeneHb OKUC/IEHUA. Bubnmoteka LIOK
BeLLecTBa MONEKYNAPHOIO Y HEMOMIEKYNIAPHOIO CTPOEHWS. https://m.edso00.ru/7f41a636
[MoHATME O AUCNEPCHbIX cucTemax. CTUHHBIE U KONIONAHbIE BrubnmoTteka LIOK
pacTBopbl. MaccoBas 4014 BeLLeCTBa B pacTBOpe. https://m.edsoo.ru/7f41a636
Knaccugukaums n HoMeHKnaTypa HeopraHM4YeCKuX COeanHEHNIA. Bubnunoteka LIOK

["eHeTMYecKasa CBA3b HEeOPraHNYeCKNX BELLLeCTB, pas/InYHbIX K/1accoB.

https://m.edsoo.ru/7f41a636

Knaccugmkaums XMMUYeCKNX peakuuii B HEOpraHNYeCKoli 1

OpraHnyecKoi XM, 3aKOH COXPaHEHUs MacChl BELLEECTB; 3aKOH Bubnmoteka LIOK
COXPaHEeHWS 1 NMPeBPALLEHNS 3HEPTUN NPU XUMUYECKUX PEaKLIMAX. https://m.edsoo.ru/7f41a636
Bubnmnoteka LJOK

CkopocTb peakumun. Obpatumble peakunm. XMMmnyeckoe paBHOBeCHE.

https://m.edsoo0.ru/7f41a636
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10 MpakTuyeckas pabota Ne 1. «BansHue pasinyHbIX (hakTopoB Ha Bubnunoteka LIOK
CKOPOCTb XMMUYECKOW peakuum» NHCTPYKTax Mo T\6. https://m.edsoo.ru/7f41a636
DneKkTponuTUYecKasa guccoumnauns. NoHATUE 0 BOLOPOLAHOM MoKasaTesne

11 (pH) pacTBopa. Peakumm MOHHOIO 06MeHa. 'MApPon3 opraHNYecKmx u bubnuorexa LIOK

P ' ' https://m.edso0.ru/7f41a636
HeopraHM4yecKnx BeLLeCTB.

12 OKMCNNTENIbHO-BOCCTAHOBUTE/bHBIE peakuumn. MNMoHATre 06 BrubnmoTteka LIOK
3N1eKTPO/IN3e PacrniaBoB U PacTBOPOB COJEN. https://m.edsoo.ru/7f41a636

13 KoHTposnbHas paboTta no pasgeny «TeopeTUyeckme OCHOBbI XUMUU» bubnuorexa LIOK

P P paspeny P ' https://m.edsoo.ru/7f41a636
Paznen 2. Heoprannueckas xumus (17 yacon)
MeTannbl, UX NONOXeHWe B [Meprofnyeckor CUCTEME XUMUYECKMX
14 anemeHToB . 1. MeHaeneeBa 1 0CO6EHHOCTU CTPOEHNS aTOMOB bubnmorexa LIOK
o A . P ' https://m.edsoo.ru/7f41a636
O6Lume hr3nyecKme CBOCTBA META/I/IOB.
15 CnnaBbl METANINOB. DNEKTPOXUMUYECKUIA PSAA HANPSXKEHWIA METaSINOB butbnuorexa LIOK
' P PAA P ' https://m.edsoo.ru/7f41a636

16 XNMMYeCKMe CBOMCTBA BXKHENLLNX METaNN0B (HaTpWii, Kani, Bubnunoteka LILOK
Ka/bLLMiA, MarHuiA, a/ITOMUHWIA) 1 UX COELMHEHWIA. https://m.edsoo.ru/7f41a636

17 XNMMYeCKMe CBOMCTBA XpOMa, Meun 1 UX COeANHEHMI bubnuorexa LIOK

poma, MeA A ' https://m.edsoo.ru/7f41a636
18 XUMMYeCcKmne CBOMCTBA LMHKaA, YKefle3a 1 UX CoeJUHEHWA bubnuorexa LIOK
4 ' A ' https://m.edso0o.ru/7f41a636

19 MpakTnyeckas pabota Ne 2. "PeLleHne 3KCNepuMeHTa/IbHbIX 3a4a4y Mo Bubnunoteka LIOK
Teme «MeTannbl»"” VIHCTPYKTaXx no T\6. https://m.edsoo.ru/7f41a636
HemeTanbl, X NonoxxeHve B Mepnognyeckoin cucteme XMMMYECKNX BrbnmoTteka LIOK

20
anemeHToB . . MeHfeneeBa n 0CO6EHHOCTW CTPOEHWS aTOMOB. https://m.edsoo.ru/7f41a636

21 dun3myeckme CBOMCTBa HEMETa/IOB. ANIOTPONNA HEMETaN0B (Ha Bnbnunoteka LIOK
nprMepe KUCnopoaa, cepsbl, hocgopa n yrneposa). https://m.edsoo.ru/7f41a636

22 XMNMUYeCKMe CBOMCTBA ra/loreHoB, Cepbl U X COeANHEHNIA. Bnbnunoteka LIOK
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23 XunMmnyecKme CBOMCTBa a30Ta, hochopa U UX CoeAUHEHNIA buibnnorexa LIOK
’ P A ' https://m.eds00.ru/7f41a636
24 XVMUYecKme CBOMCTBA Yrepoaa, KPeMHUSA U UX COeaUHEHWI bubnnorexa LIOK
yrnepoaa, Kp A ' https://m.edso0o.ru/7f41a636
25 MprYIMeHeHWe BaXKHENLLNX HEMETA/IIOB U UX COEAMHEHWI buibnnorexa LIOK
P A ' https://m.eds00.ru/7f41a636
O606LLeHMe 1 cucTeMaTU3aLMa 3HaHMIA No TeMe «HemeTannbi».
26 BbluncneHns No ypaBHEHMSIM XMMUYECKNX peakLuii 1 buibanorexa LIOK
yp . peakil https://m.edsoo.ru/7f41a636
TEPMOXMMUYECKME PACYUETI.
MpakTnyeckas pabota Ne 3. «PeLleHre 3KCNepUMeHTa/IbHbIX 3a4ad Mo Bubnmoteka LIOK
27 n n
Teme "HemeTannb!"» VIHCTPYKTaXx no T\6. https://m.edsoo.ru/7f41a636
Bbubnmnoteka LJOK
28 KoHTponbHas paboTa no Temam «MeTanbl» U «HemeTan ibl». https://m.eds0o.ru/7f41a636
29 HeopraHuyeckue n opraHnyeckume KMcnoTbl. HeopraHnyeckue un Bubnunoteka LIOK
opraHnyecKme OCHOBaHMA. https://m.edsoo.ru/7f41a636
30 AM{OTepHble HeOpraHWYecKne 1 OpraHUyecKne CoeavHeHNS. Bubnmoteka LIOK
"eHeTnYecKas CBA3b HEOPraHWUYeCKMX U OPraHNYeCKMX BeLLEeCTB. https://m.edso0.ru/7f41a636
Pasznen 3. Xumus u :ku3nb (44aca)
31 Posb XMMmK B 06€CneYeHn 3KOIOrMYECKO, SHEPTeTUYECKON U Bubnunoteka LIOK
MULLLEBOI 6e30MacHOCTY, pasBUTUM MeLUNLVHBI. https://m.edso00.ru/7f41a636
39 MpeacTasneHns 06 06X HAYUHbIX MPUHLMNAX NPOMbILLIEHHOMO BrubnmoTteka LIOK
NONMYYeHNst BAXKHENLLNX BELLECTB. https://m.edsoo.ru/7f41a636
33 UefioBeK B MMpe BELLECTB U MaTepuasnioB buibnnorexa LIOK
pe BeLl P ' https://m.edsoo.ru/7f41a636
Bubnmoteka LIOK
34 XMUA 1 300P0BLE YesloBeKa. H

OBLEE KOJIMYECTBO YACOB MO NMrPOIrrPAMME 34

https://m.edsoo0.ru/7f41a636
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xumwus. 10 knacc: yue6. ans 06L1e06pa3oBaT. opraH13aLmii: 6a3oBblil ypoBeHb/I.E. Pyasutuc,
®.I". PenbamaH.-8-e n3g.-M.:lMNpocselueHne, 2021

2. Xumus. 11 knacc: 6a30Bblii ypoBeHb: yUuebHuK / I.E.PyasuTuc, @.I. denbamaH.-9-e 1.,

cTep.- Mocksa: NpoceeLleHune, 2022

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumunsa. Ypoku B 10 knacce : nocobue ans yuntens / H. H. apa. MNMpocselleHve, 2014;

3) KasaHueB HO. H. Xumus. «KoOHCTpyKTOp» TeKyLero KoHTpons. 11 knacc (nocobue ans
yumTens). BeHtaHa — Mpady, 2011;

4) Xumus. Anpaktnyeckunia matepran. 10 — 11 knaccbl; nocobue ans yyawmxcs obeobpasosar.
yupexaeHuii / A. M. Pageukunid. MpoceelleHmne, 2011

5) MapLuaHosa I".J1.: «COopHUK aBTOPCKMX 3a4ady no xumum 8-11 knaccos», n3g. BAKO, 2017

6) LN.I". XomueHKo: «COOPHMK 3aia4 1 YNPaXKHEHWA N0 XUMUW AN CpefHel WKobl» - M., HoBast
BO/MHa, 2017 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.r

https://myschool.edu.ru/

https://fipi.ru/

https://content.edsoo.ru/lab/ - VIHTepaKTVBHble BUPTYasibHbIE 1a60PAaTOPHbIE N MPaKTUYECKMe
paboThl

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumuns
(3aHMMaTeNbHblE  OMbITbl, 3NEKTPOHHbIE MaKaTbl U TECTbI)

http ://www. chemnet.ru/rus/anekTpoHHas 6161oTeKa N0 XUMUK

www.elementy.ru

www.fcior.edu.ru

WWwW.Xumuk.ru

www.nplusl.ru

Www.nanometer.ru
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