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MOACHUTENbHAA 3AINMNCKA

MporpaMma no XMmMmnn Ha ypoBHE CpeAHero obLlero obpasoBaHus paspaboTaHa Ha OCHOBE
depepanbHOro 3akoHa ot 29.12.2012 Ne 273-$3 «O6 o6pasoBaHMmM B Poccuiickoit deaepaumm»,
TpeboBaHWIN K pe3y/ibTaTaM OCBOeHUs (hefepasibHOV 06pa3oBaTe/lbHOW MPOrpamMbl CpefHero
obuiero o6paszoBaHus (POl COO), npefcraeneHHbIX B PefepalbHOM rocyaapCTBEHHOM
obpasosatenibHOM cTaHgapte COO, ¢ yyétom KoHuenuumn npenogasaHns yye6HOro npegmMeta
«XyMus» B 00pa3oBaTeNibHbIX OpraHusaumax Poccuiickoli  ®efepauumn,  peanunsyrowmx
OCHOBHble 06pa3oBaTe/lbHble MPOrPammbl, M OCHOBHbLIX MONOXEHWUA «CTpaTerMnm pasBuTus
BocnuTaHna B Poccuiickoin ®depepaunn Ha nepuog Ao 2025 roga»  (PacriopsbkeHuwe
MpasutenscTea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOA0B K pa3paboTKe Mporpammbl MO XMMWUW, K OMNPEeAeneHuo 00LLei
cTpatermm oby4yeHus, BOCMUTAHWSA M PasBUTUA 00y4aroLmMXCa CpefcTBamMm yyebHOro npeamMera
«Xumms» ana 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWAM KOHLEMTYaslbHble MOSIOXKEHWS
®roC COO o0 B3aMMO0OYCNOBMEHHOCTU LEMER, CoaepXKaHWs, pe3ynbTaToB 00y4eHus ©
TpeboBaHWI K YPOBHIO MOAMOTOBKM BbIMYCKHUKOB.

XvMmunyeckoe  0b6pa3oBaHue,  MosyvyaeMoe — BbINyCKHMKaMK  06LLe06pa3oBaTe/ibHOA
opraHusaumn, SBNSETCA  HEOTbEMIEMOW  YacTbio MX  06pa3oBaHHOCTW. OHO  CAYXWT
3aBepLUaroLLMM 3TarnoM peanzaumMm Ha COOTBETCTBYIOLLEM eMy 6a30BOM YPOBHE K/IHOUEBbIX
LLEHHOCTEeR, MPUCYLUMX LEIOCTHOA CUCTEME XMMUYECKOro 006pa3oBaHus. 3TU  LIEHHOCTM
KacaroTcs Mo3HaHMsi 3aKOHOB Mpupofbl, (hOPMMPOBaHMS MUPOBO33PEHUA M 06LEl KynbTypbl
yenioBeka, a TakKXKe 3KOMOrnMyeckKM O60CHOBAHHOIO OTHOLUEHWA K CBOEMY 3[0POBbH0 U
NPUPOAHON cpefe. PeannsyeTca XMMUYECKOe 06pa3oBaHie 00y4atoLLUMXC Ha YPOBHe CpefHero
06Lero obpas3oBaHUA cpeacTBamy y4yebHOro npegmera «XWMUs», COLEPXKaHWe U NOCTPOeHue
KOTOPOro onpefeneHbl B MporpaMMe Mo XMMUW C YYETOM CrEuu@UKN HayKm Xumuu, eé
3HaYeHWs B MO3HAHUW NPUPOLLI U B MaTEPUASIbHON XXM3HU 0OLLECTBA, a TakXkKe C YUETOM 06LLMX
Lenein N NPUHLMMNOB, XapaKTepM3YHOLWMX COBPEMEHHOE COCTOSIHME CUCTEMbI CPeAHEro 0O6LLero
ob6pasoBaHua B Poccuiickoii deaepaumu.

XUMUS KaK 3/1eMEHT CUCTEMbI eCTECTBEHHbIX HayK MUrpaeT 0cobyto posib B COBPEMEHHOW
LUMBUIN3aALMM, B CO3AaHUN HOBOW 6as3bl MaTepuasibHOM KynbTypbl. OHa BHOCUT CBOW BKNaf B
(hopMUpPOBaHME PaLMOHa/IbHOrO HaYYHOro MbILL/IEHUS, B CO3MaHMNe LiefIoCTHOrO MpeLcTaB/ieHns
06 OKpY)XatoLeM Mupe Kak O efMHCTBe MPUPOLbl 1 YenoBeka, KOTOPoe (hOPMUPYETCA B XUMUM
Ha OCHOBe MOHWMaHWS BELLLECTBEHHOIO0 COCTaBa OKPY>KAalOLLEro Mypa, 0CO3HaHWA B3aUMOCBS3M
MEX[y CTPOEHVEM BELLECTB, UX CBONCTBAMU ¥ BOSMOXHbLIMU 06/1aCTAMW NPUMEHEHMS.

TecHO B3aMMOAENCTBYS C [APYrMMW  €CTECTBEHHbIMWM  HaykKamu, XUMWSA  CcTana
HEOTHEM/IEMOM YaCTbl0 MUPOBOMN KY/IbTYpbl, HEOOXOAMMbIM YCNOBUEM YCMELIHOro Tpyja W
XM3HU KaX[oro uyneHa obulectBa. COBpeMeHHas XMMUS KaK Hayka Co3ujartefibHas, Kak Hayka
BbICOKMX TEXHOJIOMMIA Hanpas/ieHa Ha peLueHre rnobasbHbIX Npo6/eM YCTOMYMBOro pasBUTUS
Ue/IOBEYECTBA - CbIPbEBOM, 3HEPreTUYeCKOW, MULLEBOR, 3KOMOTMYeCKol 6e30MacHOCT U
OXpaHbl 300POBbA.

B cooTtBeTcTBUM C OOWMMKU UensaMuM W NpUHLMNAMU CPefHero obuiero obpasoBaHus
cogepxaHve npegmeta «Xumus» (1021 knaccol, 6a30Bblil YPOBEHb M3YUYEHUS) OPUEHTUPOBAHO
NPenMyLLEeCTBEHHO Ha 00LLEeKYbTYPHYKO MOArOTOBKY 00Yy4aroLMXcA, HeoOXoaumyro uM Ans
BbIPabOTKM MUPOBO33PEHUECKUX OPWEHTUPOB, YCMELLIHON0 BK/IKOYEHWUA B >KU3Hb COLMYMa,
MPOAO/IHKEHNA 06pa30BaHNA B Pas/INUHbIX 06/1aCTAX, He CBSA3aHHbIX HEMOCPEACTBEHHO C XUMUENA.

CocTaBnatowmmmn npegmeta «XuMus» ABMAKOTCA 6a30Bble Kypcbl - «OpraHuyeckas
XUMUSA» N «OOLLIAsA 1 HEOPraHWYecKas XMMUsA», OCHOBHbIM KOMMOHEHTOM COZEepXaHUsi KOTOPbIX



ABNAKOTCA OCHOBbLI 6a30BOI HAayKW: CUCTEMA 3HAHWI MO HEOPraHNYECKON XMMUK (C BK/THOUEHMEM
3HaHWI 13 OOLLE XMMUWM) N OpPraHNYecKo XumMun. POpMUPOBaHME AAaHHONW CUCTEMbI 3HAHWI
Npu W3yyveHUM npegmMeTa obecrieymBaeT BO3MOXHOCTb PAcCMOTPEHWS BCEro MHOroobpasus
BELLIECTB Ha OCHOBE OOLLMX MOHSATUIA, 3aKOHOB M TEOPUIA XUMUW.

CTpyKTypa coaepXKaHusi KypcoB - «OpraHuyeckas xumus» 1 «O6Lias 1 HeopraHuyeckas
XUMUS» ChopMMpOBaHa B MporpaMme no XMMUKU Ha OCHOBE CMCTEMHOIO NOAX0Aa K MU3Y4YeHUHo
yye6HOro matepuana ¥ 00yCnoBNeHa WCTOPUYECKM OOOCHOBAHHLIM Pa3BUTMEM 3HaHWA Ha
onpefenéHHbIX TEOPETUYECKMX YPOBHSX. Tak, B Kypce OpraHuW4eckom XumMuu BeLiecTBa
paccMaTpuBatOTCH Ha YPOBHE K/1aCCUYECKOW TeOpUM CTPOEHUS| OpPraHMYecKUX COeAVHEHWIA, a
TaKXXe Ha YPOBHE CTEPEOXMMMUYECKMX W 3MEKTPOHHbLIX MPeACTaBNeHWn O CTPOEHUU BELLECTB.
CBefeHus 06 M3yyaeMblX B Kypce BELUECTBaX AalTCA B pasBUTUM - OT YINeBOLOPOAOB [0
C/IOXHbIX OMONOrMYECKM aKTUBHbIX COEAMHEHWIA. B Kypce OpraHM4eckom XvMuu nonyvaroT
pasBuTMe CHOPMMPOBaHHbIE Ha YPOBHE OCHOBHOIO 06Llero 06pa3oBaHWsi MepBOHaYaIbHble
NpeAcTaBNeHns 0 XUMUYECKOW CBA3W, KNAaCCUPUKALMOHHBIX MPU3HaKax BeLecTB, 3aBUCUMOCTM
CBOWCTB BeLLECTB OT UX CTPOEHMS, O XMMUYECKOW peakLyn.

Moa HOBLIM YINOM 3peHust B MpeaMeTe «XUmMusi» 6a30BOr0 YPOBHS pPaccMaTpUBaeTCs
M3YyYeHHbI Ha YpPOBHE OCHOBHOrO 06Llero 06pa3oBaHUA TEOPETUYECKUA MaTepuan 1
(haKTOMOrMYeCcKMe CBeAeHNs O BelecTBax M XUMUYECKOW peakuun. Tak, B YaCTHOCTW, B Kypce
«O6Las 1 HeopraHM4yeckas XMMms» 00y4atoLMMCS MPeaoCTaBNSAeTCA BO3MOXHOCTb OCO3HaTb
3HayeHMe NeproOLMYECKOro 3akOHa C OOLLETEOPETUYECKUX W METOAOMOrMYECKUX MO3ULMIA,
rny6Xe MOHATb WCTOPUYECKOE W3MeHeHMe (DYHKUMIA 3TOro 3akoHa - OT o6o6uiatolein [o
0OBACHAIOLLEN M MPOrHO3MPYIOLLEN.

EanHaa cuctema 3HaHUIA O BaXXHEMLLMX BELLECTBAX, MX COCTaBe, CTPOEHWU, CBOMCTBAX W
NMPUMEHEHNN, a TaKXKe 0 XUMUYECKMX peakumax, UX CYLLHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHNA
pononHsetca B Kypcax 10 M 11 K1AacCOB  3MEMEHTaMM  COAEpXKaHWus,  MMELLMMM
Ky/NIbTYPONOrMYeCKUn 1 NPUKIALHON XapakTep. 3TW 3HaHUA CNOCOOCTBYHOT MOHMMaHUIO
B3aVIMOCBA3M XUMUW C APYrMMU HayKaMW, PacKpbiBalOT €€ ponb B MO3HABaTE/IbHOW W
NPaKTUYECKOW AeATeNbHOCTM YenoBeKa, CNOCOOCTBYKOT BOCMUTAHWUIO YBaKEHMSI K MpoLeccy
TBOPYECTBa B 06/1aCTU TEOPUMN W NPAKTUYECKMX MPUNOXKEHUIA XUMUKU, NOMOratoT BbIMYCKHUKY
OpPWEHTUPOBATLCA B OOLLECTBEHHO M NIMYHOCTHO 3HAYMMbIX MPO6AeMax, CBA3aHHbIX C XUMUEN,
KPUTUYECKM OCMbIC/IMBaTb MHOPMALMIO M NPUMEHSTb €€ ANs MOMONHEHNSA 3HAHWIA, pelleHns
VHTENNEKTYa/IbHbIX M 3KCMEPUMEHTaNbHbIX UCCNeA0BaTeNbCKMX 3adad. B uenom cogepxaHue
yuyebHOro npegmera «XMMUs» AaHHOTO YPOBHS M3YyYeHNs OPUEHTUPOBAHO Ha (hOPMMPOBaHME Y
06yyatoLLMXCA MUPOBO33PEHYECKON OCHOBbLI /19 NMOHUMaHUSA (UNOCOMNCKMUX NAENR, TaKUX Kak:
mMaTepuabHOe eAMHCTBO HEOPraHMYeCKOro U OpraHNYeckoro mmpa, 06yc/ioBleHHOCTb CBOWCTB
BELLIECTB MX COCTABOM W CTPOEHMEM, MO3HABAEMOCTb NPUPOAHLIX SBEHWIA NYTEM 3KCNepUMeHTa
M pelleHns MPOTUBOPEYMIA MeXAy HOBbIMW (hakKTaMn K TEOPEeTUYECKUMW MNPeAnochbiKaMm,
0CO3HaHWe POV XMUMUW B PeLUEHMM 3KONOTrMYecKMx npobniem, a Takke NpobnemM cHepexeHus
3HEPreTUYEeCKMX PECYPCOB, Cbipbsi, CO34aHNA HOBbIX TEXHOIOMMIA N MaTepuasios.

B nnaHe peweHus 3agad BOCMUTAHWS, PasBUTUA U coumanvsauuy  0by4varoLLmMXCs
MPUHATbIE MPOrpamMMoli MO XUMWKU MOAXOAbl K OMNPeAeneHnto COAepXKaHWs W NOCTPOeHUs
npegmeTta npefycMaTpuBatoT (HOPMUPOBaHME YHUBEPCAIbHBIX YUEOHbIX AENCTBUA, VMEHOLMUX
6a30B0Oe 3Ha4YeHUe A1 pasIMYHbIX BULOB AeATENbHOCTU: peLueHns Npobiem, Noucka, aHaunsa u
06paboTKM  MH(OpPMaUMM, HeobXOoAUMbIX 4/ MPUOBPETEHMs  OnblTa MPaKTUYECKOW W
nccnefoBaTe/IbCKoM AeATeNbHOCTM, 3aHMAatOLLE BXKHOE MECTO B MO3HaHWUN XUMUN.



B npakTuke npenogaBaHns XMMUW KakK Ha YPOBHE OCHOBHOIO 00LLEro obpa3oBaHus, Tak u
Ha YpOBHe cpedHero 06WEero o06pa3oBaHMsi, NPV OMpPedeneHun  cofep>KaTenbHOM
XapaKTepUCTUKM LeNein n3yyeHus npeameTa HanpaB/ieHUMEM MEePBOCTENEHHON 3HAYMMOCTU
TPaAMUMOHHO  NpU3HaéTcAd  (DOPMMPOBaHME OCHOB  XMMMWYECKOM HayKum Kak 061actu
COBPEMEHHOIO EeCTECTBO3HaHMSA, MPaKTUYECKON AeATeNbHOCTM 4YenioBeKa W Kak OfHOro U3
KOMMOHEHTOB MMPOBO KynbTypbl. C METOAMYECKOW TOYKM 3pPEHUS Takoi MOAXOA K
onpegeneHno Leneii n3yyeHns npeameTa ABnseTcs BNoHe onpaBgaHHbIM.

CornacHo [aHHOM TOYKe 3pPeHMst TNaBHbIMK LIENSIMW M3YYeHns npeameTa «XUMUsS» Ha
6a3o0BoM ypoBHe (10 -11 K/1.) ABNAOTCS:

e (bOpPMMPOBaAHME CUCTEMbl XMMMWYECKMX 3HAHUA KaK BadKHeWLel COCTaBsoLLEi
eCTeCTBEHHO-Hay4YHON KapTUHbI MMpa, B OCHOBE KOTOPOI NeXaT KNtoUeBble MOHATUSA,
(hyHOaMeHTaNlbHble 3aKOHbl M TEOPUM XMMWUWM, OCBOEHWME $3blKa HayKW, YCBOEHME W
MOHMMaHME CYLIHOCTU [AOCTYMHbIX 060OLIEHNA MMPOBO33PEHUYECKOrO XapaKTepa,
03HaKOMJIEHME C CTOPUEN NX Pa3BUTUSA 1 CTAHOB/IEHNS;

® (hopMUpoBaHMe 1 pa3BUTUE MPEACTABNEHWIA O HayYHbIX METOAAX MO3HAHWS BELLECTB W
XUMUYECKUX peakuunii, He0OX0AUMbIX AN NPUOBPETEHMS YMEHWUI OPUEHTUPOBATLCS B
MUpe BELLECTB M XMMUYECKUNX SBNEHUIA, UMEIOLLMX MECTO B NPUPOAE, B MPAKTUYECKOWA 1
MOBCEAHEBHOM XXW3HMU;

® pa3BWTNE YMEHUA W CMOCOOOB [AEATENbHOCTU, CBA3AHHbIX C HAOGMOAEHWEM W
0ObSCHEHMEM XMMUWYECKOro 3KCMepuMMeHTa, COOMOAeHNEM npaBu  6e30MacHoro
o6palLleHns C BeLecTBaMu.

Hapsgy ¢ aTuM, cogep)kaTesibHasi XapaKTepuCTKa Lenein 1 3agay n3yyeHns npegmeta B
nporpamMmMe Nno XMMMW YTOYHEHA N CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBbIMI NPUOPUTETAMM
B CUCTeMe cpeaHero o6ulero o6pasoBaHusi. CerogHs B MpenofgaBaHWM XMMUW B OONbLLIENA
CTeneHNW OTAAETCS MpearnoyvTeHMe MPaKTUYECKON KOMMOHEHTE COAepXKaHusi 0b0y4eHus,
OPVEHTUPOBAHHOM Ha MOArOTOBKY BbIMYCKHMKA 06LL,e06pa3oBaTe/IbHON — OpraHu3aumm,
BNaAcoLEro He HabopoM 3HaHWi, a (YHKLUMOHA/IbHOW FPaMOTHOCTLIO, TO eCTb crnocobamu u
YMEHUAMMW aKTUBHOMO MOMYYEHUS 3HAHUIA U NPUMEHEHUSI UX B PEaSTbHOM XXM3HW AN PeLleHns
NPaKTUYECKNX 3a[au.

B cBA3M C 3TM MpM M3yyeHUM npeaMeTa «XUMUSi» [JOMUHMPYHOLLEE 3HauyeHue
NpVOGPETarOT TaKMe LEM 1 3aauu, Kak:

ajantauyms  obyvalowmxca K - yCMoBMAM  AUHAMUYHO  Pa3BMBAKOLLErocs  Mupa,
(hopMUpOBaHME WHTENNEKTYaslbHO Pa3BMTOW NIMYHOCTW, TOTOBOA K CamM006pa30BaHuIo,
COTPYAHNYECTBY, CAMOCTOSATENIbHOMY MPUHATUKO TPaMOTHbIX PELUEHUA B  KOHKPETHbIX
YKM3HEHHBIX CUTYaLMsX, CBA3AHHbIX C BELLLECTBAMMU U UX MPUMEHEHUEM;

(hopmmpoBaHMe Y 00YyYatOLMXCA K/OYEBbIX HaBbIKOB (KMHOUYEBLIX KOMMETEHLMIA),
VMEIOLLMX YHMBEPCA/IbHOE 3HAYEHVE AN Pas/IMyHbIX BUAOB AEATENbHOCTU: pPeLleHns npobnem,
MoMCKa, aHanM3a K 06paboTKM MHDOpPMaLMK, HEOOXOAMMBIX ANS MPUObpeTEHNs OMbiTa
[EATENbHOCTM, KOTOpas 3aHVMMaeT BaKHOE MECTO B MO3HAHWMN XMMWWU, a TaKKe A/ OLEHKW C
MO3WLMIA 3KOMOrNYECKOol 6e30MacHOCTY XapaKTepa BANSHNSA BELLECTB U XMMUYECKMX MPOLECCOB
Ha OpraHn3M YefloBeKa 1 MPUPOAHYIO Cpeay;

pasBMTME MO3HaBaTe/NbHbIX UHTEPECOB, MHTENNEKTYaNbHbIX M TBOPYECKMX CMOCOOHOCTEN
06yyaroLMXca: CNOCOOGHOCTM CamMOCTOATENIbHO MPUOGPeTaTb HOBbIE 3HAHMA MO XUMUW B
COOTBETCTBUM C XKU3HEHHBLIMU MOTPEOHOCTAMM, UCMOMb30BaTb COBPEMEHHbIE MH(POPMALMOHHbIE
TEXHOMOrMn ANa Nomncka u aHannsa y4e6HoN 1 HayYHO-MONyNSPHON NHDOPMALLMN XMMNYECKOTO
COAEPXKaHUS;



(hopmrpoBaHMe N pa3BUTHe Y 00YyYatOLLMXCA acCOLMATUBHOIO M TOrMYECKOTO MbILLIEHMS,
HabnoaaTensHOCT,  COOPaHHOCTW,  aKKypaTHOCTW, KOTOpble OCOOGEHHO Heo6XOAuMbI, B
4aCTHOCTW, MPY MIAHUPOBAHNUW U NPOBELEHUM XUMUYECKOTO SKCMEPUMEHTE,;

BOCMMTaHWE Yy 0Oy4aloWmXcs YOeXAEHHOCTU B YMaHWCTMYECKON HanpaBneHHOCTU
XUMUKW, eé BaXHOA ponuM B pelleHun  r1o6a/lbHbIX  Mpo6/ieM  palMOHa/IbHOro
NMPUPOLOMNO/b30BaHNA, MOMO/HEHUSI 3HEPreTUYeCKMX PEecypCcoB W COXpaHeHWUs MpPUPOLHOro
paBHOBECMS, OCO3HaHMSi HEO6XOAMMOCTU 6GepeXKHOro OTHOLWIEHUS K MpUPOAe W CBOEMY
300POBbIO, a TaKXKe NPUOOPeTEHNS OMbITa NUCMONb30BAHWSA NOMYYEHHbIX 3HAHWI ANA MPUHATUS
rPamMOTHbIX PELLUEHWI B CUTYaLMSX, CBA3AHHLIX C XMMUYECKUMM ABNEHUAMM.

B yye6HOM nniaHe cpefHero o6Liero obpasoBaHUs npegmeT «XUMUs» 6a30BOro YpOBHS
BXOAWT B COCTaB NpeAMETHON 061acTh «ECTECTBEHHO-Hay4YHbIE NPeAMETbI».

O6Luee 4MCNO 4acoB, OTBEAEHHBbIX A1 U3YYeHUsi XMMUKW, Ha 6a30BOM YPOBHE CpefHero
obwero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce - 34 vaca (1 yac B Hefeno), B U
Knacce - 34 yaca (1 yac B Hefieno).



COAEPXAHWE OBYYEHUA

11 KNACC
OBWAA N HEOPITAHVNYECKAA XUMUNA

TeopeTnyeckne 0CHOBbI XUMUK

XUMUYECKMIA  3neMeHT. ATOM. £Apo  atoma, W30TOMbl.  JMIEKTPOHHas 060/04Ka.
DHepreTnyeckne YpoBHU, MOAYPOBHU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OCO6eHHOCTU
pacrpefeneHns 3/1eKTPOHOB MO OpbuTaisaM B aTOMax 3/IEMEHTOB MEPBbIX YeTbIPEX MEepPUOLOB.
ANeKTPOHHaA KOH(pUrypawums aToMoB.

Mepuognyecknin 3akoH ¥ [Mepuoamueckas cuctemMa XUMUYeCKMX anemeHToB M. W.
MeHngeneeBa. CBA3b MEPUOAMYECKOTO 3aKOHa W [leproAmMyeckor CUCTEMbI  XUMUYECKUX
anemeHToB [l. . MeHpaeneeBa C COBPEMEHHOM Teopueld CTPOEHUS aTOMOB. 3aKOHOMEPHOCTM
M3MEHEHMS1 CBOMCTB XUMMUYECKMX 3/IEMEHTOB 1 06pa3yembIX UMW MPOCTbIX U CMOXKHbIX BELLECTB
no rpynnam v nepuogam. 3Ha4eHVe NepUOSNYECKOTrO 3aKOHa B Pa3BUTUN HaYKW.

CTpoeHve BellecTBa. XMMU4Yeckas CBA3b. Buabl XMMWUYeCKoW CBA3WM (KOBasleHTHas
HernonsipHas W MonApHas, WOHHasA, MeTasnyeckas). MexaHuW3Mbl 06pa3oBaHWsA KOBASIEHTHOM
XUMUYECKON CBA3N (0OOMEHHBIA M LOHOPHO-aKLEeNTopHbIN). BogopoaHas cBA3b. BaneHTHOCTb.
AneKTpooTpuLaTeNbHOCTL. CTeneHb OKUCNEHNSA. VOHbI: KATUOHbI U aHWOHbI.

BelyectBa MONEKYNIAPHOTO Y HEMONEKYNIAPHOIO CTPOeHUA. 3aKOH MOCTOAHCTBA COCTaBa
BellecTBa. Twnbl KPUCTAINIMYECKUX PELUETOK. 3aBMCMMOCTb CBOWCTBa BeLECTB OT Tuna
KPUCTa/INYECKON PEeLLETKM.

[MoHATME 0 AucnepcHbIX cucteMax. VICTMHHBIE N KONMouaHble pacTBopbl. MaccoBaa fons
BeLLlecTBa B pacTBoOpe.

Knaccuimkaums  HeopraHuMYeckMx COefuHeHWA. HoMeHKnaTypa  HeopraHM4eckKux
BewlecTB. [eHeTUYeckas CBA3b HeOopraHWYeCcKMX BELUECTB, MNPUHAANEXALUUX K pPasInyHbIM
Knaccam.

Xvmuyeckas peakums. Knaccupmkaums XMMUYECKUX peakunii B HeopraHW4yeckom u
OpPraHNYecKo XMMUKU. 3aKOH COXPaHEHWsi MacChl BELLECTB, 3aKOH COXPaHeHUs 1 npeBpaLleHus
3Hepruv Npn XMMUYECKUX peakumax.

CKOpOCTb peakuuu, eé 3aBUCMMOCTb OT Pas/inyHbIX (hakTopoB. ObpaTuMble peaxumu.
XuMunyeckoe paBHOBecue. PakTopbl, BAUAKOLWME Ha COCTOAHWE XMMUYECKOro paBHOBECKUS.
MpuHumn fle LWatenbe.

AnekTponuTuyeckas auccoumaums. CunbHble 1 cnabble 3nekTponuTbl. Cpega BOAHBIX
pacTBOPOB BELLECTB: KWUCNasi, HeMTpasibHas, LLeIoUHas.

OKUCNNTENbHO-BOCCTaHOBUTE/bHbIE pPeakLUN.

JKCnepuMeHTalbHble METOAbl U3YYeHWst BELLECTB WM WX MpPeBpaleHuid: AeMOHCTpaLms
Tabnuy, «lMepuofgnyeckas cuUCTeMa XUMMYECKMX 3nemeHToB M. V. MeHfeneeBa», u3yyeHue
MOJEeNen KPUCTAINIMYECKUX PeLIETOK, HabnojeHne W OnucaHue AeMOHCTPALMOHHbBIX U
NabopaTopHbIX OMbITOB (pPas3fNoXeHWe MepoKcuia BOZOPOAA B MPUCYTCTBUM KaTasm3aTopa,
onpeeneHne cpeabl PacTBOPOB BELLECTB C MOMOLLBHO YHMBEPCAIbHOTO MHAMKATOpa, peakuun
MOHHOro 0OMeHa), MpoBeAeHWE MPaKTUYecKoW paboTbl «BnusHWe pa3nuyHbIX (HakTopoB Ha
CKOPOCTb XMMUYECKOI peakLumy.

PacuéTHble 3agaun.



PacuéTbl M0 YpaBHEHUAM XUMUYECKUX PeakLMid, B TOM YMC/E TEPMOXUMUNYECKNE PACUETHI,
pacyéTbl C UCMONb30BaHNEM MOHATUS «MaccoBasi A0St BELLECTBa.

HeopraHnyeckas Xumus

HemeTannbl. [lonoxeHne HemeTannioB B [leprMoaMyecKoin  cUCTEME  XUMUYECKMX
anemeHtoB [. W. MeHpaeneeBa M OCOGEHHOCTW CTPOEHWA aTtoMoB. PU3NYECKME CBOWCTBA
HeMeTa/ioB. ANNOTPONMS HEMETaINOB (Ha NPUMeEPE KUCMopoaa, cepbl, hochopa 1 yrnepoaa).

XUMMYECKME CBOWCTBa BaXKHEMLLUMX HeMeTannoB (ranoreHoB, cepbl, as3oTa, ocdopa,
yrnepofa 1 KpemMHus) 1 Ux coeamHeHnii (OKCUA0B, KUCNOPOACOAEPKALLUMX KUCNOT, BOAOPOAHBIX
COEAVIHEHWIA).

[MpUMeHEHNE BaXKHEMLLNX HEMETAI/IOB U UX COEAMHEHWIA.

MeTannbl. MNonoxeHne meTannos B Nepnoanyeckori CUCTEME XUMUYECKMX 3NEMEHTOB /[,
. MeHaeneeBa. OCOGEHHOCTN CTPOEHUS 3MNEKTPOHHbIX 060/104eK aToMoB MeTanioB. O6Lume
(hm3nyeckne cBOKCTBa MeTasoB. CrnaBbl METI0B. INEKTPOXUMUYECKUIA PAL HaNPsHKEHWI
MeTa/1/10B.

XUMMYeCKMe CBOMCTBA BaXKHEMLUMX MeTasifioB (HaTPWUA, Kalvii, KanbUWiA, MarHui,
ATOMUHWIA, LIMHK, XPOM, Xene3o, Mefib) U X COeUHEHNIA.

OO6Lume cnocobbl NonyyYeHUs MeTanoB. MNMprMeHeHe METa/IIOB B ObITY U TEXHUKE.

JKCNepUMeHTa/lbHble  MeToAbl WM3yYeHUs BELeCTB WM WX NPEeBPaLLieHUil:  U3y4eHue
Konnekumm «MeTannbl M ChnnaBbl», 00pas3LOB HEMETAN/I0B, pPeLLeHVE 3KCMEPUMEHTA/IbHbIX
3afad, HabnogeHve M onucaHWe  [eMOHCTPAUMOHHbIX U NabopaToOpHbIX  OMbITOB
(B3aMOeNCTBME TMAPOKCMAA AFOMUHUA C PacTBOpPamy KWUCNOT W LLEMOYENR, KayecTBEHHbIE
peakLMn Ha KaTMOHbI METaN/I0B).

PacuéTHble 3aga4n.

PacyéTbl Maccbl BellecTBa WM 06bEMA ra3oB MO M3BECTHOMY KO/IMYECTBY BELLECTBa,
macce UnM 06bEMY OAHOMO M3 Y4YacCTBYHOLUMX B peakuun BeELLECTB, pacyéTbl Macchbl (06bEMa,
KONMYeCTBa BELLECTBA) NPOAYKTOB peakuun, eciv 04HO U3 BELLECTB UMEET NPUMECH.

XNMUNA U XN3Hb

Po/lb XMUKN B 06ECMEUYEHNIN IKOMOMMYECKOM, SHEPTeTUUECKO M NMULLIEBO 6e30MacHOCTH,
pasBUTUN MeauUUHbL. TMOHATME O Hay4yHbIX MeETOAax MO3HaHWS BELLECTB UM XMMUYECKUX
peakLumi.

MpeactaBneHns 06 0OWMX  HayYHbIX MPUHLMMAAX  MPOMbILAEHHOTO  MOMYYeHWs
BaKHEMLLIMX BELLECTB.

UenoBeK B MMpe BELIECTB W MaTepuasioB: BaXKHEWLIME CTPOUTENIbHbIE MaTepuasbl,
KOHCTPYKLMOHHbIE MaTepuasibl, Kpacku, CTeKI0, Kepamuka, MaTepuanbl A1s 3MEeKTPOHUKMU,
HaHOMaTepunasbl, OpraHUYecKne U MUHEPasbHbIe YA00PEHUS.

XuUmMna 1 3[0pOBbe YesioBeKa: MpaBuia MCMOb30BaHUA NeKapCTBEHHbIX Mpenaparos,
npasuna 6e30MacHOro UCMob30BaHNs NpenapaToB GbITOBOM XMMWUW B MOBCEAHEBHOW XXM3HW.

MexxnpegmeTHbIe CBA3MN.

Peanu3aums MeXnpeaMeTHbIX CBA3EW NPU U3yYeHUn O6LLE U HEOPraHUYECKOW XUMUW B
11 Knacce OCYLLECTBNSETCA YEpe3 MUCMNOMb30BaHME KaK OOLLMX eCTECTBEHHO-HAYUHbIX MOHSATUNA,
TaK W MOHATUNA, ABNSIOLMXCH CUCTEMHBIMU AN OTAEMbHbIX NPEAMETOB €CTECTBEHHO-HAYUYHOrO
LUMKNa.

OOLUMe eCcTeCTBEHHO-Hay4YHble MOHATUA: HayuHbIA (haKT, TUNoTe3a, 3aKoH, Teopws,
aHanms, CUHTE3, Knaccugmkaums, NepUOANYHOCTb, HabntogeHne,  3KCMEPUMEHT,
MO/ENMpPOBaHne, U3MEPEHNE, SIBMIEHUE.



du3MKa: MaTepusi, SHEprus, Macca, aToM, 3/7EKTPOH, MPOTOH, HEMTPOH, WOH, K30TOomM,
PaaMoaKTUBHOCTb, MOJIEKYNa, SHEPreTUUECKWii YpoBeHb, BELLECTBO, TeNo, 06bEM, arperaTHoe
COCTOSIHME BELLECTBA, (IM3MYECKME BENNUYNHBI U eIUHULBI X U3MEPEHNS, CKOPOCTb.

Buonorusi: Knetka, OpraHuMam, 3KocucTeMa, 6uoctepa, Makpo- U MUKPOINIEMEHTHI,
BUTaMWHbI, 0GMeH BELLIECTB B OpraH13me.

[eorpacvis: MUHepasbl, FOPHbIE MOPOAbI, MONME3HbIE UCKOMaeMble, TOMINBO, PECYPChI.

TexHOMorus:  XUMWYECKas  MPOMBILLNEHHOCTb,  METANNYprus,  MPOW3BOACTBO
CTPOUTENbHBIX MaTepunaros, CE/bCKOXO03AMCTBEHHOE MPOU3BOACTBO, nuLieBas
MPOMbILLSIEHHOCTb,  (hapMaLEBTUYECKAs MPOMbILLIIEHHOCTb, MPOU3BOACTBO  KOCMETUYECKMX
NpenapaToB, MPOWU3BOACTBO KOHCTPYKLIMOHHbIX MAaTepUasioB, 3/1EKTPOHHAS MPOMbILLIEHHOCTb,
HaHOTEXHOMONN.



MIAHVUPYEMBIE PE3YJIbTATbI OCBOEHUA TMPOTPAMMbBI O XUMUW  HA
BA30BOM YPOBHE CPEAHEIO OBLLEMO OBPA3OBAHA

NMMYHOCTHBIE PE3Y/IbTATbI

®roC COO ycrtaHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUSi 00y4aroLMMMUCA
nporpamm cpegHero ob6uwiero o6pa3oBaHUs (JIMYHOCTHLIM, MeTanpeaMeTHbIM U NpPeaMeTHbIM).
Hay4yHO-MeTO4MYECKOW OCHOBOW A1 pa3paboTKM NAaHUPYeMbIX pPe3y/ibTaTOB  OCBOEHUS
nporpamMm cpegHero obuero 06pa3oBaHuns ABSETCH CUCTEMHO-AEATENIbHOCTHbIN NOAXOA.

B COOTBETCTBMM C CUCTEMHO-AEATENbHOCTHbLIM MOAXOAOM B CTPYKTYPE JIMYHOCTHbIX
pe3ynbTaToB OCBOEHWS MpeameTa «XUMMSi» Ha YPOBHe CpefdHero o006Llero 06pa3oBaHus
Bble/IeHbI CMiefytoLye COCTaBNAOLLME:

0CO3HaHWe 06YYatOLLMMMNCH POCCUACKOM rPaXKAaHCKOW WAEHTUYHOCTM - FOTOBHOCTM K
CamMopa3BUTUKIO, CaMOCTOATE/IbHOCTY 1 CAMOOMPELeNIEHNIO;

Ha/IMume MOTUBaLUN K 0BYYEHNIO;

LilefleHanpas/ieHHOe pa3BUTVE BHYTPEHHUX YOEXAEHWUA SIMYHOCTU HA OCHOBE K/IHOYEBbIX
LLEHHOCTEN 1N MCTOPUYECKUX TPaLULMIA 6a30BOIA HAYKN XUMUW;

FOTOBHOCTb W CMOCOBGHOCTb 06Y4aroLMXCA PYKOBOACTBOBATLCS B CBOEN AEATENbHOCTM
LLEHHOCTHO-CMbIC/IOBbIMM ~ YCTaHOBKaMK, MPUCYLLMMM  LLeIOCTHON  CUCTEME  XMMWYECKOro
06pasoBaHus;

Ha/InuMe MpPaBOCO3HAHMS 3KOMOrMYECKOW Ky/NbTypbl M CMOCOBHOCTM CTaBWUTbL LEN W
CTPOUTb XXN3HEHHBIE M/1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA MpeaMeTa «XUMWsS» [AOCTUratoTCs B eAUHCTBE
yyebHOW W BOCMMTATENbHOW  [AeATENbHOCTM B COOTBETCTBMM C  FYMaHWUCTUYECKMMU,
COLMOKYNbTYPHbIMU,  [YXOBHO-HPABCTBEHHLIMW  LIEHHOCTAMW U neasiaMM  POCCUMICKOro
rpaXxaaHcKoro o6uwecTBa, MPUHATBIMA B OOLLECTBE HOpMaMM W MpaBuiaMn  MOBEAEHWS,
CNOCO6CTBYHOLLMMI NpoLeccaM CaMOro3HaHMs, caMopasBUTUA U HPABCTBEHHOIO CTaHOB/EHUS
NINYHOCTM 0BYYaKOLLMXCS.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWSI MpeaMeTa «XUMUS» OTPaKAKT CHOPMMPOBAHHOCTD
onbiTa MO3HaBaTENbHOW W MNPAKTUYECKON [AeATE/IbHOCTU 00y4aroLmMXCs Mo  peanmsaumm
MPUHATBLIX B 06LLECTBE LIEHHOCTER, B TOM YMC/E B YaCTU:

1) rpaXXaHCKOro BOCMNUTaHuA:

0CO3HaHUA 00YyYatOLLMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB MU 0653aHHOCTEN, YBaXKEHUS K
3aKOHY 1 NPaBoMopsAKY;

NPeACcTaB/eHns O CouManbHbIX HOPMax M npaBWiax MEX/MYHOCTHLIX OTHOLUEHWUA B
KO/NEKTUBE,;

FOTOBHOCTU K COBMECTHOI TBOPYECKON AesATeNIbHOCTM MPU CO3L4aHUM YYebHbIX NMPOEKTOB,
peLLeHnn YUYebHbIX 1 Mo3HaBaTeNbHbIX 33faY, BbIMOSHEHUN XUMUYECKUX 3KCNEPUMEHTOB;

CNOCOGHOCTM NOHUMATb U MPUHUMATL MOTUBBI, HAMEPEHWS, NIOTUKY U apryMeHTbl ApYruX
MpW aHann3e pas/inyHbIX BULOB YHeOHONM AeATeNbHOCTY;

2) NaTPNOTUYECKOr0 BOCNUTAHUSA:

LLEHHOCTHOrO OTHOLUEHUS K WCTOPUYECKOMY W Hay4yHOMY Hacnegmo OTeyYeCTBEHHOM
XUMUU;

YBaXKEHUA K MpOLeccy TBOPYECTBa B 06/1aCTVM TEOPUM U MPaKTUYECKOro MpUMEHeHus
XUMUW, OCO3HAHWSI TOFO, YTO AOCTUMDKEHWUS HAyKW eCTb pe3ynbTaT AAUTeNbHbIX HabnogeHWi,
KpOMOTAMBBIX 3KCMEPUMEHTa/TbHbIX MOUCKOB, MOCTOAHHOIO TPYAA YUYEHbIX 1 NPaKTUKOB;



MHTEpeca W MO3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MNOCMEAYHOLIEM aHanm3e
MH(opMauun 0 nepeoBbIX AOCTUXKEHUAX COBPEMEHHO O0TeYeCTBEHHOM XUMWMK;

3) lyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

HPaBCTBEHHOIr0 CO3HaHWS, 3TUYECKOrO MOBEAEHNS;

CNOCOGHOCTN  OLeHMBATb CUTYyauuW, CBSI3aHHble C  XMMUYECKUMW  ABNEHUAMM, U
NMPUHMMAaTb OCO3HAHHbIE pPELLEHWNs, OPUEHTMPYACb Ha MOPa/ibHO-HPABCTBEHHbIE HOPMbl U
LIEHHOCTW;

rOTOBHOCTWM OLIEHMBATb CBOE MOBEAEHWE W MOCTYMNKW CBOMX TOBapULLEA C MNO3MUMIA
HPaBCTBEHHbIX U MPaBOBbIX HOPM M 0CO3HaHWe NOCNEeACTBUIA 3TUX MOCTYMKOB;

4) hopmmMpoBaHMA KYNbTypbl 340POBbA:

MOHMMaHWS LEHHOCTEN 3A40pOBOr0 M 6e30macHOro 06pasa >XKM3HW, HeobXoAMMOCTU
OTBETCTBEHHOI0 OTHOLLIEHUS K COBCTBEHHOMY (DM3MYECKOMY U NMCUXNYECKOMY 3[0P0BbIO;

cobnogeHns npasun 6e3onacHOro obpalleHns C BewecTBamy B ObITy, MOBCEAHEBHOM
YKU3HW 1 B TPYAOBON AESATENbHOCTY;

MOHUMaHWS LEHHOCTM MNpaBu/i  MHAMBUAYASIbHOTO W KOJIIEKTMBHOrO  6e30MacHoro
NOBEAEHUS B CUTYaLMSX, YTPOXKAOLNX 300POBbIO M XXWU3HW NHOAEN;

0CO3HaHWUA MOCNEACTBUIA M HENpUATUS BPeAHbIX MPUBLIYEK (YNOTPe6NeHNs ankorons,
HapKOTWKOB, KypeHus);

5) TpyLoBOro BOCNMTaHUA:

KOMMYHVKaTMBHOW  KOMMETEHTHOCTU B Y4eOHO-MCCNefoBaTeIbCKON  AeATENIbHOCTH,
06LLECTBEHHO MOME3HOI, TBOPYECKON 1 APYTUX BUAAX AeATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pPelleHMM NpaKTUYeCKMX 3afady  CounanbHOW
HarnpaeNeHHOCTH (B paMKax CBOEro Ksacca, LUKO/bl);

MHTepeca K NpPakTUYeCKOMY M3Y4YeHMHO NPOMECCUIl pas3IMiHOrO pPoda, B TOM YMCNE Ha
OCHOBE MPUMEHEHMSI NPeAMETHbIX 3HAHWIA N0 XUMUWA;

YBaXKeHWs K TpyAy, MOA4AM TpyAa U pesynbTatam TPYA0BON AesTeNbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbIOOPY WHAMBUAYaNbHOW TPaeKTopuM 06pa3oBaHMs,
OyfyLlen npogeccun 1 peannsaumm COBCTBEHHBIX XXM3HEHHbIX MIaHOB C YYETOM JIMYHOCTHbIX
MHTEPecoB, CNOCOOHOCTEN K XMMUW, MHTEPECOB M MNOTPEOHOCTEN 06LLECTBa,;

6) 9KON0rM4ecKoro BOCNUTaHuS:

3KOMOMMYeCKN Lie1ecoobpasHOro OTHOLLEHMS K NPUPOAE, KaK MCTOUYHMKY CYLLLECTBOBAHWS
YKMU3HWU Ha 3eMre;

MOHUMaHMS rN06aIbHOr0 XapakTepa 3KOM0rMYecKUX npobaem, BIMSHUA 3KOHOMUYECKUX
MPOLECCOB Ha COCTOSAHME MPUPOAHOI M COLManbHOW Cpeabl;

0CO3HaHUA HEeO6XOAMMOCTI MCMOMb30BaHUA AOCTVXKEHNA XMMUW ANS PELLEHUS BOMPOCOB
paunoHaIbHOro NPUPOLOMNO/b30BaHuS;

aKTVBHOIO HENpUSATUA AENCTBUIA, MPUHOCALLMX BPEA OKPY>XKalOLLEn MpUpOAHON cpeae,
YMeHUs1 MPOrHo3MpoBaTb HebnaronpusATHbIE 3KOIOMMYEecKne MnocneAcTeus npeanpuHMMaeMblX
AEVCTBUIA 1 NpPeaoTBpaLLaTh UX;

Ha/IMuMsA Pas3BUTOrO 3KOMIOrMYECKOr0 MbILLIEHNS, 3KOMNOMMYECKOM Ky/bTypbl, OMbITa
[eATeNbHOCTM  3KONIOTMYECKO  HanpaB/fIeHHOCTW, YMEHMSi PYKOBOACTBOBaTbCA WMU B
No3HaBaTeNbHON, KOMMYHWUKATUBHOW N COLManbHON NpakTuKe, CoCO6HOCTU N YMEHUS aKTUBHO
NMPOTUBOCTOATL MAEO00TNN XeMohobun;

7) LEHHOCTN Hay4YHOro No3HaHus:

ChOPMMPOBAHHOCTM  MUPOBO33PEHWNS, COOTBETCTBYHOLLErO  COBPEMEHHOMY  YPOBHHIO
pas3BMTUSA HayKN 1 OOLLLECTBEHHOWN MPaKTUKW;



MOHVMAHUSA CMeunpUKN XUMUN KakK HayKu, OCO3HaHWA eé posv B (hOopMMpOBaHMK
paUmMOHa/IbHOTO Hay4YHOr0 MbILW/IEHWs, CO34aHMKN Le/IOCTHOMO NpeACcTaB/eHns 00 OKPYXXatoLLeMm
MUpPE KaK O eAuHCTBE NPMPOAbl M YenoBeKa, B MO3HAHUWM MPUPOLHbLIX 3aKOHOMEPHOCTENR W
peLueHnn NpobsieM CoXpaHeHWUs NPUPOAHOIO PaBHOBECHUS;

yOeXXAEHHOCTN B 0OCOO0N 3HAYMMOCTU XUMWUW A1 COBPEMEHHOM UMBUAM3aLMKN: B €€
r'YMaHUCTUYECKON HanpaB/IEHHOCTU W BaXHOW POMM B CO3A4aHMM HOBOIM 6asbl MaTepuaibHOW
Ky/nbTypbl, PeLleHnn rnobasbHbIX npobsemM YCTOMUYMBOrO pas3BUTUS YeNOBEYeCTBa - CbIPbEBON,
9HEPreTUYeCcKOn, MULLEBOA W  3KOMOrMYECKOW 6e30nacHOCTW, B PasBUTUM  MeAULMHBI,
o6ecrneyeHnn yCNoBuiA YCMELWHOro TpyAa 1 3KOMOrMYeCK KOM(OPTHOW YXXM3HW KaXK4Oro YneHa
06LLecTBa;

€CTECTBEHHO-HAY4YHOW FPaMOTHOCTM: MOHUMAHWA  CYLWHOCTM METOAOB  MO3HaHWS,
MCNOMb3YeMbIX B €CTECTBEHHbIX HayKax, COCOOHOCTM MCMO/b30BaTh MOJTyYaeMble 3HaHWS ANA
aHaM3a N OOBLACHEHUA ABMIEHWIA OKPY>XKAtOLEro Mupa M MPOUCXOAALWMX B HEM W3MEHEHW,
YMeHUs genatb 060CHOBaHHbIE 3aK/THOUEHNS HA OCHOBE HayUHbIX (HaKTOB 1 MMEOLMXCA AaHHbIX
C Lie/TbH0 NMOJyYeHNs AOCTOBEPHBIX BbIBOAOB;

CMOCOGHOCTM CaMOCTOATE/IbHO MCMO/b30BaTh XMMUYECKME 3HAHWS NS peLLeHns npobnem
B PealbHbIX XXM3HEHHbIX CUTyauUmsX;

MHTepeca K NMO3HaHWIO U UCCeA0BaTe/IbCKON [esTeNbHOCTY;

FOTOBHOCTM W CMNOCOGHOCTN K HenpepbiBHOMY 06pa30BaHWO UM caMoo6pa3oBaHuio, K
aKTVBHOMY MMONYYEHUIO HOBLIX 3HAHWA MO XWMUW B COOTBETCTBUM C >KMU3HEHHbLIMU
noTpebHoCTAMY;

MHTepeca K OCOGEHHOCTAM Tpyja B pasnMyHbIX cepax NpohecCMOHaIbHOM
[eATeNbHOCTU.

METAMPEOMETHbIE PE3Y/IbTATHI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Y4YeOHOro npeamMeta «XuUMUsi» Ha YPOBHE
cpeaHero o6Lero 06pasoBaHNs BKIKYAtOT:

3HayMMble AN8 (OPMMPOBAHNA MMPOBO33PEHMSI 0OYyYaOLMXCA MEXANCUUNINHAPHbIE
(MeXnpeaMeTHble) 06LLeHay4YHble MOHATUS, OTpaXKatoLme Lie/IOCTHOCTb Hay4YHOW KapTUHbI Mupa
1 cneundmnKy METOAOB MO3HAHWS, UCMO/b3YeMbIX B €CTECTBEHHbIX HaykaxX (MaTepus, BELLECTBO,
3Heprus, siBfeHne, NPOLECC, CMCTeMa, Hay4HbIi (DakT, MPWMHLMM, TMNoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwus, UccnefoBaHne, HabMOAeHME, N3MEPEHNE, SKCTIEPUMEHT U Apyrie);

yHMBEpPCANlbHble  y4yebHble  feicTBus  (MO3HaBaTeslbHbIE, KOMMYHWKaTUBHbIE,
PerynsaTuBHble), obecreymsarolime  (HOPMUPOBaHME  (DYHKUMOHAIbHOW  FPaMOTHOCTU U
couvanbHOW KOMMeTEHL MM 06yYatoLLMXCS;

CMOCOBGHOCTb  O6YYaKOLMXCA  UCMOMb30BaTb  OCBOEHHbIE  MEXAWCLMMNINHAPHBIE,
MMUPOBO33PEHYECKME 3HAHWS U YHMBEpCa/bHble Y4ebHble AENCTBUA B MO3HABATENbHON U
couuabHOW NpakTUKe.

MeTanpeaMeTHble pe3y/bTaTbl OTPXAKT OBMafeHNe YHUBEPCATbHbIMK  YyUYeOHbIMU
Mo3HaBaTe/lbHbIMU, KOMMYHUKATUBHLIMU U PErYNSTUBHBIMU AEACTBUSMU.

OBnageHune yHuBepcanbHbIMU YYeOHbIMU MO3HaBATEIbHbIMU AeACTBUAMMN:

1) 6a30Bble NOrMYecKme AencTena:

CaMOCTOATENIbHO  (hOPMYNMPOBaTb U aKTyanu3upoBaTb Mpob6sieMy, BCECTOPOHHe €€
paccmaTpuBarh;

onpeaenaTb Lenn [eaTeNbHOCTW, 3afaBast napameTpbl U KPUTEpUU WX LOCTUXKEHUS,
COOTHOCUTb pe3y/bTaTbl AeATE/IbHOCTM C NOCTaBIEHHBIMU LeNAMU;



MCNOMb30BaTb MNPU OCBOEHWW 3HAHWIA MPUEMBLI NOrMYECKOrO MbILLMEHUA - BbIAENATb
XapaKTepHble MPU3HAKMW MOHATMIA W yCTaHaBIMBaTb WX B3aMMOCBA3b, MCMO/b30BaTb
COOTBETCTBYIOLLME NOHATUSA AN 00BACHEHWS OTAE/bHbIX (PAKTOB W ABNEHWIA;

BbIOMPaTb OCHOBAHWS U KPUTEPUN /1 KNacCU(UKaLMN BELLECTB U XMMUYECKNX peakLnii;

yCTaHaBNMBaTb NPUYNHHO-CIEACTBEHHbIE CBA3N MEXAY U3y4aeMbIMU SBNIEHUAMU;

CTPOUTb JIOTMYECKUe paccyXaeHust (MHAYKTUBHbIE, [AeAYyKTVBHbIE, MO aHanorum),
BbIIBNATb 3aKOHOMEPHOCTM M MPOTUBOPEYNs B pacCMaTpuvBaeMblX fABMEHMAX, (POPMYIMpPOBaTh
BbIBO/bl W 3aKNHOYEHUS;

NMPUMEHATb B MPOLIECCe MO3HaHWUA, UCMOMb3yeMble B XUMUUA CUMBOIMYECKME (3HAKOBbIE)
Mogenn, npeobpas3oBbiBaTb MOE/bHbIE MPeACTaBNIEHNS - XUMUYECKUIA 3HAK (CMMBOJT) 3/1EMEHTA,
XUMUYeckas (hopMyna, YpaBHEHME XMMWYECKO peakumMnm - Mpyu pelleHun  yyebHbIX
Mo3HaBaTe/lbHbIX W MPaKTUYeCKUX 3afay, NMPUMEHATb Ha3BaHHble MOZe/lbHble MpeACTaB/IeHUS
[/151 BbISIBNIEHNA XapaKTePHbIX MPU3HAKOB N3y4aeMbIX BELLECTB N XUMUYECKNX PeaKLMiA.

2) 6a30Bble KccnegoBaTe/lbCKne fencTBus:

BNMafeTb OCHOBaMM METOA0B Hay4YHOr0 MO3HAHWS BELLECTB U XUMUYECKNX PeaKLnii;

(hopmynmpoBaTb UeM W 334ayn  UCCNeAOBaHWS, WCMO/b30BaTb MOCTaB/EHHblE U
CaMOCTOATE/IbHO CPOPMY/IMPOBaHHbIE BOMPOCHI B KAYeCTBE MHCTPYMEHTa MO3HaHWA U OCHOBbI
A1 (hopMMpOoBaHMs TMNoTe3bl MO MPOBePKe NPaBuIbHOCTU BbICKa3blBAEMbIX CYXKAEHUI;

BMafeTb HaBblkaMy CaMOCTOATENbHOr0 MIaHMPOBaHNA W MPOBEAEHWNS YUYEHUYECKUX
9KCMEPMEHTOB, COBEPLLEHCTBOBATb YMEHUA Hab/lofaTh 3a XO40M MPOLEecca, CaMoCTOATE/IbHO
MPOrHO3MpoBaTb €ro pesynbTar, (QoOpMynMpoBaTb 0606LLEHMS W BbIBOAbI OTHOCUTE/NbHO
[OCTOBEPHOCTY Pe3ynbTaToB WUCCNef0BaHNs, COCTaB/ATb 060CHOBaHHbIA OTYET O NPOAENAHHOM
pabore;

nprvobpeTaTb ONbIT YYEHUYECKOW WCCNef0BaTeNIbCKO W MNPOEKTHOW [eATeNbHOCTY,
MPOsBNATL CMOCOOHOCTb W TFOTOBHOCTb K CaMOCTOSITE/IbHOMY MOWCKY METOLOB peLLeHus
NPaKTUYeCKMX 3adad, NPMMEHEHNIO Pa3/IYHbIX METOL0B NO3HAHWS.

3) paboTa ¢ uHthopmaLmei:

OPUEHTMPOBATLCA B Pa3/IMUHbIX  UCTOYHMKAX WHMopMauuyM  (Hay4yHO-NonynspHas
niTepaTypa  XMMWYECKOro COAepXKaHusi, CrpaBOYHble Mocobus, pecypcbl  HTepHeTa),
aHaM3npoBaTb WHMOPMALMIO pasfiMyHbIX BUAOB W (HOPM NPEACTaBeHUs, KPUTUYECKN
OLIeHMBATb €€ OCTOBEPHOCTb M HEMPOTMBOPEUNBOCTb;

(hopmynMpoBaTb 3anpocbl U NPUMEHATb pas3/IyHble MEeTOAbl MpY MoucKe 1 0T6ope
MH(opMauum, Heo6XoAMMON AN BbINOMHEHWS yUebHbIX 3a4a4 onpeAenéHHOro TUna;

npurobpeTtaTb OMbIT NUCMOMb30BAHNUA UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOMMIA Y
Pas3NYHbIX NOVCKOBbLIX CUCTEM;

CaMOCTOATeNIbHO BblOMpaTh ONTUMa/IbHYKO (DOPMY NpPeACcTaBneHns UHQopMauun (Cxemsl,
rpagukn, guarpaMmmbl, TabNNLbl, PUCYHKU U Apyrue);

MCNOMb30BaTb Hayu4HbIA $3blK B KayecTBe CpeAcTBa Npu paboTe C  XUMUYECKOM
VH(OpMaUVen: NPUMEHATb  MeXnpeameTHble ((hM3MYecKMe M MaTeMaTUYeckue) 3Hakm |
CUMBO/IbI, hopMy/ibl, a66peBmaTypbl, HOMEHKNATYPY;

MCNOMb30BaTh M NPeobpas3oBbIBaTb 3HAKOBO-CUMBO/IMYECKME CPEeACTBA Har/ISAHOCTY.

OBnafieHve YHUBepcanbHbIMU KOMMYHUKATUBHbIMW AeACTBUAMMN:

3a/laBaTb BOMPOCHI MO CYLLECTBY 06CYXXAaeMON TeMbl B X0fe Auanora Wunm Juckyccuu,
BbICKa3blBaTb  MAeu, (OpPMy/nInpoBaTb CBOM  MPELJIOKEHUS OTHOCUTE/IbHO  BbIMOSIHEHUSA
NpeaNoXeHHOM 3ajauu;



BbICTYNaTb C Mpe3eHTauueil pe3ynbTaToB MO3HaBATE/IbHON AeSTeNIbHOCTM, MNOMYYEHHbIX
CaMOoCTOATE/IbHO WM COBMECTHO CO CBEPCTHWKAMW MPW  BbIMOSHEHUM  XMMUYECKOTO
3KCneprMeHTa, NPakTUYecKo paboTbl MO MCCNeLOBaHWIO CBOWCTB M3y4vaeMblX BeLLECTB,
peasiM3aumm y4ebHOro npoekTa U (OpPMy/nMpPOBaTh BbIBOAbI MO pe3y/ibTaTaM MPOBEAEHHBIX
nccnefoBaHMn NyTEM COrnacoBaHNs NO3LMIA B X04e 06CYXKAEHNS N 0OMeHa MHEHUAMM.

OBnafieHne yHUBepcaabHbIMU PerynsaTUBHbIMU LEACTBUAMU:

CamMOCTOATENIbHO M1aHMPOBaTb M OCYLLECTB/ATL CBOK MO3HABATE/IbHYHO [AeATeNlbHOCTb,
onpefensas eé uenn n 3a4avn, KOHTPOIMPOBATL U MO Mepe HeoOXOAMMOCTM KOPPEeKTUpPOBaTb
npegsiaraeMblii anropuTM AeNCTBUIA NPU BbINOHEHUM YYEOHbIX N MUCCNea0BaTENbCKUX 3afad,
BblOUpaTh Hanbonee aHEeKTUBHBINA CNOCOD X PeLleHns C YY4ETOM MONYYEHUS HOBbIX 3HaHWIA O
BeLLEeCTBaxX U XMMUYECKUX peakLusx;

OCYLLECTBNATb CAMOKOHTPO/Ib  CBOEW [eATeNbHOCTM Ha OCHOBE CcamoaHaiu3a W
CaMOOLIEHKM.

MPEOMETHbBIE PE3Y/IbTATbI
11 KNACC

MpeaMeTHble pe3y/nbTaTbl OCBOEHMSI Kypca «OOLas W HeopraHM4yeckas XuMUs»
OTpaXKatoT:

ChOPMMPOBAHHOCTb  MPEACTaBNEHNA: O XUMWYECKOM COCTaBNAOLWENA eCTeCTBEHHO-
Hay4YHOW KapTWMHbI MUpa, POAN XMMWUM B MO3HAHWX SBMEHWIA NPMPOAbl, B (HOPMUPOBAHMK
MbILLMIEHNS U KYNbTYPbl IMYHOCTKU, €€ (YHKLMOHANbHOW rPamMOTHOCTM, HeobXoaumon Aans
PELeHNs MPaKTUYEeCKMX 3adad W 3KONOrMYeckn O0OO0CHOBAHHOMO OTHOLLUEHMSI K CBOEMY
3040POBbLIO ¥ NPUPOLHON Cpeag;

BNafieHNe CUCTEMOM XUMWYECKMX 3HaHWIA, KOTOpas BK/IHOYMAET: OCHOBOMONararoLime
NOHATUA (XMMUYECKWIA 3/1EMEHT, aToM, M30TOnN, S-, pP-, d- 3NeKTPOHHbIE OPOMTaNN aTOMOB, WOH,
MOMieKyna, MoOfb, MONSPHbIA 00LEM, BaNEHTHOCTb, 3/1EKTPOOTPULIATENbHOCTb, CTEMEHb
OKUCNEHWs,, XMMMYecKas CBA3b (KOBa/lleHTHasi, WOHHas, MeTafMyeckas, BOAOPOAHas),
KpUCTa/IINYeCKas  pewéTka, TUMbl  XUMWUYECKUX  peakuuid, pacTBOp,  3NEKTPOUTHI,
HE3NEKTPONUTbI, 3NEKTPONNTMYECKAs AMCCOUMaUns, OKUCAUTENb, BOCCTAHOBMTENb, CKOPOCTb
XMMUYECKON  peakuun,  XMMWUYECKOe  paBHOBECME);  TeOpUM M 3aKOHbl  (Teopus
ANeKTPONUTMYECKOW AMccoumaunn, Mepuoamnyeckmin  3akoH [l WM. MeHpgeneeBa, 3aKoH
COXPaHEHNS MacCbl BELLECTB, 3aKOH COXPaHEHUS W MPeBpaLLeHVst SHEPTUM MPU XUMUYECKNX
peakuusx), 3aKOHOMEPHOCTW, CUMBOMIMYECKNIA $A3bIK XMMUM, MUPOBO33PEHYECKME 3HAHUS,
neXxawpe B OCHOBE MOHWMAHWUA MPUYUHHOCTM M CUCTEMHOCTU  XUMWUYECKUX ABMIEHWNA,
(haKTONOrnyeckKmne CBeAEHUS O CBOMCTBAX, COCTaBe, MOMy4YeHUM U 6e30MacHOM UCMOb30BaHNM
BaKHEMLLMX HEOPraHNYECKMX BELLECTB B ObITY M NPAKTUYECKONW AeATeNIbHOCTM YE0BEKa;

ChOpPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HAKN MOHATWUIA, yCTaHaB/INBATb
NX B3aMMOCBS3b, WMCMO/Mb30BaTb COOTBETCTBYHOLLME MOHATMS NPU OMMCAHUN HEOopraHMYecKnx
BELLIECTB M UX NPeBPaLLEeHWIA;

ChOPMUPOBAHHOCTb YMEHWUIA MCMOMb30BaTb XMMMUUYECKYHD CUMBOMIMKY A1 COCTaBNEHUS
(hopMyn BELUECTB W YPaBHEHWUIA XMMUYECKUX peakLMil, CUCTEMATUYECKYHD HOMEHKNaTypy
(LUPAC) n TpuBManbHble Ha3BaHWA OTAENbHbIX HEOPraHMYeCKMX BeWeCTB (YrapHblil ras,
YINEKNCNbIMA ra3, aMMMaK, raliéHas M3BeCTb, HeraléHas M3BecTb, MWTbeBast c€ofda, MUPUT WU

Apyrve);



ChOpPMMPOBAHHOCTb YMEHWIA ONpPefensTh B/IEHTHOCTb U CTENEHb OKUCEHUS XUMUYECKNX
3/IEMEHTOB B COEIMHEHMAX Pa3/IMYHOr0 COCTaBa, BUA XMMUYECKON CBA3W (KOBa/IEHTHasA, NOHHAS,
MeTa/InyecKasl, BOLOPOAHAsA) B COEAMHEHUSAX, TUM KPUCTIINYECKON PEeLUETKN KOHKPETHOro
BellecTBa (aToMHas, MOJMIEKYNIAPHAsA, WOHHasA, MeTaji/IMyecKasn), XapakTep cpefbl B BOAHbIX
pacTBOpax HeopraHNYecKUX CoefUHEHNI;

ChOPMMPOBAHHOCTb YMEHWIA YCTaHaBNMBATb MPUHALNEXHOCTb HEOPraHNYeCKNX BELLEeCTB
Mo MX COCTaBy K ornpeAenéHHOMY Knaccy/rpynne coefiMHeHWiA (MPOCTble BeLecTBa - MeTa/lbl U
HeMeTa//bl, OKCU/bl, OCHOBAHWSA, KAC/OTbI, aM(pOTEPHbIE TMAPOKCUAbI, COMNY);

ChOPMMPOBAHHOCTb YMEHWIA pacKpbiBaTb CMbICT NEpUOAMYecKoro 3akoHa [, W.
MeHaeneesa M [EMOHCTPMPOBAaTb  €ro  CUCTEMATUIMPYHOLLYHO,  OOBACHUTENbHYHD  ”
MPOrHOCTUYECKYHO (DYHKLWMK;

CPOPMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb  3/IEKTPOHHOE  CTPOEHWe  aTOMOB
XUMUYECKUX 3/1IeMEHTOB 1-4 nepuofoB Mepuoanyeckor CUCTEMbI XMMUYECKMX 3neMeHToB M. U.
MeHgeneeBa, MCNOMb3ys MOHATUSA «S-, P-, O-3M1EKTPOHHbIE OpPOUTANN», «3HEpPreTUYecKme
YPOBHU», OOBACHATb 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB XWMMWYECKUX 3EMEHTOB W WX
COeIHEeHWI No nepuogamM w rpynnam Nepruoanyeckon CUCTEMbl XUMUYECKMX 3niemeHToB . V.
MeHpeneesa,

ChOpMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb  (OMUCbIBATb) 0OLIME  XMMUYECKME
CBOMCTBA HeEOpraHMYyeckUX BeLEeCTB Pas3/IMYHbIX KIaccoB, MOATBEPXAaTb CYyLLECTBOBaHMWE
FeHeTUYECKON CBA3N MeX[y HeopraHM4YeCKUMM BewecTBaMU C  MOMOLLBIO  YpaBHEHMI
COOTBETCTBYIOLLMX XUMUYECKNX peakLii;

ChOPMMPOBAHHOCTb YMEHUA KNacCU(uMLMpOBaTb XMMUYECKUE peakuuy Mo Pas/inyHbIM
npusHakam (4MCny M COCTaBy pearvipyrolimMx BeLEeCTB, TernioBoOMY 3(MMEKTY peakuuu,
M3MEHEHWIO CTEMNeHel OKMUC/IEHNS 3/1EMEHTOB, 06PaTUMOCTY peakLun, YHaCTUIO KaTansaTopa);

CHhOpMMPOBAHHOCTb YMEHWI COCTaBATbL YPaBHEHUS PeakLMiA pasfinyHbIX TUMOB, NOJHbIE
M COKpaWEHHbIE YPaBHEHWS pPeakLMil MOHHOIO OOMeHa, YUMTbIBas YC0BUSA, MPU KOTOPbIX 3TU
peakumMu oyt A0 KOHUa;

ChOPMMPOBAHHOCTb YMEHWIA MPOBOAUTL peakuun, MNOATBEPXKAAOLME KaYeCTBEHHbIN
COCTaB Pa3/IMYHbIX HEOPraHWYecKMX BELUEeCTB, pacrno3HaBaTb OMbITHbIM MYTEM  WOHbI,
MPUCYTCTBYHOLLME B BOAHbIX PAaCTBOPaX HEOPraHWYeCcKnX BeLLECTB;

ChOPMMPOBAHHOCTb YMEHMWIN PacKpbIBaTb CYLLHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/bHbIX
peakLuuii NOCPeACTBOM COCTaBNEHMS 3NEKTPOHHOIO 6anaHca 3TUX peakLuii;

ChOPMMPOBAHHOCTb YMEHWNIA 06BACHATL 3aBUCUMOCTb CKOPOCTU XUMUYECKOW peakummn ot
pasNYHbIX (PAKTOPOB; XapakTep CMeLLEeHUs XMMWYECKOro paBHOBECUS B 3aBMCUMOCTU OT
BHELLUHero Bosgenctansa (NpuHumn fle LaTense);

CPOPMMPOBAHHOCTL YMEHWIN XapaKTepu3oBaTb XMMWUYECKUE MPOLECChl, fiexaline B
OCHOBE MPOMbILL/IEHHOMO MO/TYYEHUS CEPHOM KWC/OTbI, aMMUaKa, a Takke CHOPMUPOBAHHOCTb
npeAcTaBneHnii 06 O6LUMX Hay4HbIX MPUHLMNAX U 3KOMOMMYECKUX npobieMax XUMUYEeCKOro
MPOW3BOLCTBA,;

ChOPMMPOBAHHOCTL  YMEHWUI MPOBOAWUTL BbIYUC/EHUA C  WCMOMb30BaHUEM MOHATUSA
«MaccoBasi [0N15 BELLeCTBA B PacTBOPe», OOBLEMHbLIX OTHOLLEHWA [a30B MPU XUMUYECKMX
peakuusx, MacCbl BelecTBa MM 06bEMA rasoB MO M3BECTHOMY KO/IMYECTBY BeLLECTBa, Macce
NN 06LEMY OLHOr0 M3 Y4aCTBYIOLMX B peakuun BeLlecTs, TEMJ0BOro 3((eKra peakumm Ha
OCHOBE 3aKOHOB COXPaHeHMs MacChl BELLECTB, NPeBpaLLeHNs U COXPaHEHMWS SHepPruu;



ChopMMPOBaAHHOCTb YMEHWIA COBMOAATL NpaBuia NoMb30BaHWS XMMUYECKOW MOCYA0on ©
nabopaTtopHbIM 060PY0BaHMEM, a TaKKe Npasuna 0bpaLleHuns ¢ BelecTBaMn B COOTBETCTBUM C
WHCTPYKLMAMM MO BbIMONHEHUIO TAB0PATOPHbLIX XUMUYECKMNX OMbITOB;

ChOpMMPOBAHHOCTL YMEHWUW M/1aHAPOBaTb W BbINOMHATL XUMWYECKNA  IKCMEPUMEHT
(pa3noXeHne nepokcuaa BOAOPOAA B MPWUCYTCTBUM KaTasm3atopa, OnpefeneHne cpenpl
pacTBOPOB BELLECTB C MOMOLLbIO YHNBEPCASILHOrO MHAMKATOPA, BAMSAHWE Pas/inyHbIX PakTopoB
Ha CKOPOCTb XUMMWYECKON peakumu, peakuuMm WMOHHOro OOMeHa, KauyeCTBEHHblE peakuun Ha
Cy/bhat-, KapboHaT- U XNOPUA-aHWOHbI, Ha KaTUOH aMMOHWSA, pPeLleHre 3KCNepUMEHTa/IbHbIX
3afa4 no Temam «MeTansbl» UM «HemeTabl») B COOTBETCTBUM C MNpaBuiaMy TEXHUKU
6e3onacHoOCTM Npy obpalleHnn ¢ BelecTBaMu 1 1abopatopHbIM 060pyA0BaHUEM, NPELCTaBATb
pe3y/bTaTbl XMMWUYECKOro 3KCrepumMeHTa B (hOpMe 3anmcy ypaBHEHWUI COOTBETCTBYHOLLMX
peakuuin 1 hopMynnpoBaTh BbIBOLAbI HA OCHOBE 3TUX PE3Y/bTATOB;

CPOPMMPOBAHHOCTb YMEHWUI KPUTUYECKU aHa/M3MpoBaTb XUMWUYECKYH WH(OpMaLuto,
MoNy4yaeMyr0 M3 pasHbIX WCTOYHWMKOB (CPeACcTBa MAccoBOM KOMMYHUKauuu, VIHTepHET w
APYTUX);

chopMMPOBaHHOCTb  YMEHWIA COGNAATL MpaBuia 3KOMOrMYeCKN  LenecoobpasHoro
noeefeHNs B OblTy W TPYLOBOW [eATENbHOCTU B LENAX COXPaHeHUs CBOEro 340pOBbs U
OKpY)XatoLLell NPUPOAHOIA Cpefbl, 0CO3HAaBaTb OMacHOCTb BO3LEMCTBUA Ha XVBble OpraHu3Mbl
OrpefenéHHbIX BeLecTB, MOHMMAas CMbIC/ nokasatens MK, noscHATb Ha npumMepax Crocobsbl
YMeHbLUEHUs 1 NpeSoTBpaLLeHns X BPeAHOro BO3AENCTBUS Ha OpraHu3M YesioBeKa;

4N 00yYaloLLmMXCa C OrpaHNUYeHHbIMU BO3MOXHOCTAMMW 3[0POBbA: YMEHWE MPUMEHSATD
3HaHWA 06 OCHOBHbIX AOCTYMHbIX METO4AX MO3HaHWUSA BELLECTB U XUMUYECKNX ABMIEHUI;

4N cnenbiX U cnaboBUAAWMX  06YyYaroLLMXCA:  YMEHWe WCMoNb30BaTh  pesbedHo-
TOYEeYHYIO cucTeMy 0603HaueHWin J1. Bpaiina ans 3anmcm XUMUYecKnx hopmyii.



TEMATWYECKOE NMAHNPOBAHWME

11 KJTACC

BocnuTtaTenbHble LIENN: COAECTBOBATL B XOAE YPOKA (DOPMUPOBAHUIO CrieflyHOLLIMX MUPOBO33PEHUECKUX Meli:1) 06bEKTUBHOCTb U
peanbHOCTb OKPYXKAIOLLEro MVPa; 2) NPUUUHHO-CNEACTBEHHbIE 1 APYTUE CBA3N MEXMY SBEHUSMM; 3) HEMPepPbIBHOCTb M3MEHEHWI 1
pas3BUTKS B NPUPO/E W 06LLECTBE; 4) 06YCNOBNEHHOCTb PA3BUTUS XUMUYECKOI HayKM NOTPE6GHOCTSMU NPOV3BOACTBA, XKM3HM 1 6bITa; 5)
WCTUHHOCTb Hay4HbIX 3HaHWIA 1 3aKOHOB NpUPObI. MPoA0MHKMTL HOPMUPOBaHIME NOKA/IbHOW Hay4YHOW (XUMUYECKOIA) KapTUHbI M1pa.
OG6ecneunTb HPaBCTBEHHO-3TUYECKOE BOCMMTaHVE.

Ne n/n

Pasgen 1. TeopeTuyeckne 0OCHOBbI OPraHNYecKOM XUmmm

11

HavmeHoBaHWe pasfenos U TEM
nporpaMmmbl

MpeameT opraHMYeckon xummmn. Teopus

CTPOEHUSI OPraHNYeCKMX CoeanHeHUIA A.

M. ByTneposa

Toro no pasaeny

Pa3sgen 2. ¥Yrnesogopozbl

21

2.3

MpefenbHble YrNeBoAopoAbl — ankaHbl

HenpeaenbHble YreBoAopoabl: a/KeHsbl,
anKafIneHbl, aIKUHbI

ApomMaTnyeckne yrnesonopoabl

KonnyectBo yacoB

KoHTponbHble  [MpakTnyeckne

ONeKTPOHHbIE

(unposble)
obpasoBatesibHble

pecypchl

buonmoteka LLOK
https://rn.edsoo.ru/7f41837c
P3OLL https://resh.edu.ru/

P3LU https://resh.edu.ru/
PELLY EI2
https://ege.sdamgia.ru/
P3LL https://resh.edu.ru/
PELUY EID
https://ege.sdamgia.ru/
PELUY EI3
https://ege.sdamgia.ru/
Bubnuoteka LJOK
https://rn.edsoo.ru/7141837c


https://rn.edsoo.ru/7f41837%d1%81
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7141837%d1%81

MprpoaHble MCTOUHMKM YINEBOA0POAOB

24
N X nepepaboTka

WToro no pasgeny 13

Pasgen 3. Kucnopogcogepxaliue opraHuyeckme CoeiMHeHNS

31 CnupTbl. PeHoN 3

AN Anbfernabl. KapboHOoBble KMUCNOTbI. A
CnoXHble agmpbl

3.3 Yrnesogpl 3

WToro no pasgeny 13

Pasgen 4. A3oTcofep)kallme opraHnyeckne coeiuHeHuns

41 AMUHBbI. AMUHOKNCNOTLI. Benkn | 3

WToro no pasgeny 3

Pa3gen 5. BbicOKOMONeKynApHbIe CoeVHEHNS
51 Mnactmacchl. Kayvyku. BonokHa 2



Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
PELLY EI3
https://ege.sdamgia.ru/

PELLY EI3
https://ege.sdamgia.ru/
POLWU https://resh.edu.ru/

POLWU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnuoteka LIOK
https://m.edsoo.ru/741837c
bubnnoteka LJOK
https://rn.edsoo.ru/7f41837c
PELWLY EIN9
https://ege.sdamgia.ru/

POLWU https://resh.edu.ru/
PELLY EI3
https ://ege.sdamgia.ru/

bnbnnoteka LLOK


https://rn.edsoo.ru/7f41837%d1%81
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7_%d0%9341837%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://ege.sdamgia.ru/
https://resh.edu.ru/

Toro no pasgeny

OBLUEE KOJIMYECTBO YACOB IO
NMPOIrPAMME



https://m.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837%d1%81







MOYPOYHOE MNANAHVPOBAHUE

11 KNACC

Ne KonnyecTtBo yacos

n/ Tema ypoka Bcer KOHTPONbHBI

H 0 e paboTbl
Mpegmer

OpraHMyecKor Xnmmm, N
€6 BO3HMKHOBEHME,
pasBuTHE Y 3HaYeHne

Teopusi CTPOEHUA
OpraHnMYecKmx

coeanHeHuin A. M. 1
byTneposa, eé

OCHOBHbI€ MO0JI0XKEHUS

MpencTaBneHue o
Knaccugumkaumm
OpraHn4yeckKmx

BELLeCTB.

HomeHKknatypa 1
(cucTtematmyeckasn) u
TpVBU&/IbHbIE

Ha3BaHuA

OpraHnyeckmx



MpakTnyeckun
e paboTbl

[aTa
roy4eHu
5

ONEeKTPOHHbIe

UnpposbIe
obpaszoBaTe/ibHble

pecypcbl

P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnuoteka LIOK
https://m-edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLUY EES
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edso0.ru/714183
ic

POLL https://resh.edu.ru/
PELUY EE3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://m.edsoo.ru/7f41837
c

BocnutatenbHbl
e uenu

ObecneyunTb

YCNoBU1SA Mo
(hopMUpPOBaHUIO
CO3HaTe/IbHOM
ANCLUNANHBI U

HOpM noseaeHnA

yyaLmxcs.

ObecneynTb
ycnosus ans

BOCMUTAHWSA
MONOXNTENLHOTO
NHTepeca K
“3yyaemomy
npeameTy.


https://resh.edu.ru/
https://ege.sdam_gia.ru/
https://m-edsoo.ru/7f4183
https://resh.edu
https://ege.sdamgia.ru/
https://rn.edsoo.ru/714183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41837

BELLECTB

AJIKaHbl: cocTaB U
CTpPOeHwe,
rOMOJIOTNYECKUIA PSS

MeTaH 1 aTaH —
npocrenune
npeacraBuTenu
a/IKaHOB

AJKeHbl: COCTaB 1
CTPOEHNME, CBOWCTBA

STuneH 1 nponwueH
— npocTeliwne
npeacTaBMTENN
aKEHOB

MpakTuyeckas paboTa
Ne 1 «[lonyyeHne
3TUNEHa N N3yYeHune
ero CBOWCTB»



POLWU https://resh.eclu.ru/
PELLY EI3
https://eee.sdamgia.ru/
Bubnmnoteka LJOK
https://rn.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LJOK
https://rn.edsoo.ru/7f4183
7c

P3OLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnuoteka LLOK
https://rn.edsoo.ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELLY EI32
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
ic

Ob6ecneunTb
yCnoBusi ans
BOCNUTaHWS
NOMOXNTENBHOIO
nHTepeca K
n3y4yaemomy
npegvery.

Co3spgatb ycnosus,
obecreymBaroLLme
BOCNUTaHe
CTpeM/eHns
cobnoaatb
npasuna
6e3onacHoro
BefeHus
MPaKTUYECKNX
pabor.


https://resh.eclu.ru/
https://eee.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://rn.edsoo.ru/7f4183

ANKagneH.I.
byTtagneH-1,3 n
mMeTunéyTtaameH-1,3.
NonyyeHne
CUHTETUYECKOT O
KayuJyKa 1 pe3viHbl

ANKWHbI: coCTaB U
0COBEHHOCTK
CTPOEeHUS,
rOMOJIONMYECKUIA pAaa,
AueTnneH —
MpOCTenLLNIA
npeacTaBuTeSb
a/IKMHOB

BbluncneHna no
YpaBHEHUIO
XUMUYECKOW peakLumm

ApeHbl: 6eH30N 1
TONMyoN. TOKCUYHOCTb
apeHoB

["eHeTUYecKas CBS3b
yr1eBOA0POLOB,
npuHagexxawmnx K



P3LU https://resh.edu.ru/
PELLY EI3

https ://ege. sdam.gia.ru/
Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837
C

P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://m.edsoo.ru/7f41837
c

PILL https://resh.edu.w/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://m.edsoo.ru/7f4183
7c

P3LU https://resh.edii.ru/
PELUY EI3
https://ege.sdamgia.ru/
bubnmoteka LIOK
https://m.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/

ObecneunTb
BbICOKYHO
TBOPYECKYHO
aKTMBHOCTb Mpu
BbINO/HEHUN
AOMaLLHEro
3afjaHus.

Cnoco6CcTBOBaTh
BOCMUTaHWIO
6epexHoro
OTHOLLEHNA K
OKpYy>KatoLLei
npvpoge.

Cnoco6cTBOBaTH
(hOpMMPOBAHNIO
Hay4HOro
MVPOBO33PEHNS.

Cnocob6cTBOBaTh
OB/AIEHUNIO
HeobXoaMMbIMU
HaBbIKamu
CaMOCTOSITe/TIbHO
y4e6HoIA
AeATeNIbHOCTH.


https://resh.edu.ru/
https://rn.edsoo.ru/7f41837
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41837
https://m.edsoo
https://resh.edii.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/

pasnnyHbiM Knaccam

MpupoaHbIe
NCTOYHMKM

YT 1eBOAOPOA0B:
MPUPOAHLINA ra3 u
MOMyTHbIE HePTAHbIE
rasbl, He()Tb U
NPOAYKTbLI eé
nepepadoTKu

MpupoaHble
NCTOYHMKM
YrNeBOJ0POL0B:
NPUPOLHBI ra3 un
MomnyTHbIe HEPTAHbIE
rasbl, He(hTb U
NPOAYKTbI eé
nepepaboTKK



Bubnnoteka LJOK
https://m.edsoo.ru/7f4183
7c PO
https://resh.edu.ru/ PELLY
Er3
https://ege.sdamgia.ru/
Bubnmnoteka LLOK
https://m.edsoo.ru/7f4183
7c

P3LLU https://resh.edu.ru/
PELLUY EI2
https://ege.sdamgia.ru/
Bubnmnoteka LIOK
https://rn.edsoo.ru/7f4183
7c PO
https://resh.edu.ru/ PELLIY
Er3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
bubnuoteka LJOK
https://rn.edsoo.ru/7f4183
7c


https://m._edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.s
https://m.edsoo.ru/7f418
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f418
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183

KoHTposbHas paboTa
no pasgeny
«Y'rnesofopoabI»

MNpenenbHble
0[IHOaTOMHbIe CNUPTBI:
MEeTaHO/1 M 3TaHO/.
BopopogHasa cBa3b

MHoroaTomMHbIe
CNUPTHI:
3TUNEHTNINKO/b U
rnuepuH

deHOoN:CTPoeHme
MOJIEKY/IbI,
(hM3nNYecKme K
XVMUYECKMe CBOMCTBA,
npuMeHeHue

Anbpervapi:
(hopmasnbaerng un
auetanbgerng. ALEToH

OAHOOCHOBHbIE



P3OLU https://resh.edu.ru/
Bubnnoteka LJOK
https://rn.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LJOK
https://ni.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI2
https://ege.sdamgia.ru/
Bubnnoteka LJOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLUY EID
https://ege.sdamgia.ru/
Brubnnoteka LIOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LJOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.rn/

ObecrneynTb
yCnoBus Mo
(hopMMPOBaHUIO
CO3HaTe/IbHOiA
AUCUMNNNHBI U
HOPM MOBeLeHNs
yyatmxcs.

Co3spfatb ycnoBus,
obecneynsatoLme
BOCMMWTaHMWe
CTpeM/IeHNs
cobnoaatb
npasuna
6e3onacHoro
BefeHNS
NPaKTUYECKNX
paborT.


https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ni.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.rn/

22

23

24

25

26

npeaenbHble
KapOOHOBbIE KUC/OTbI:
MypaBblHas 1
YKCYCHas

MpaKTnyeckas paboTta
Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW
KNCNOTbI»

CreapunHoBas 1
O/1IeNMHOBAsA KWUCMOTbl,
Kak npeacTasuTenu
BbICLUMX KapbOHOBbIX
Kucnot

Mbina Kak conm
BbICLUMX KapbOHOBbIX
KUC/OT, UX MOtoLLee
JelcTBme

CnoxHble aupbl Kak
MPON3BOAHbIE
KapOOHOBbIX KUC/OT.
['Maponun3 cnoxXxHbIxX
admpos

YKnpbl: rmaponms,
MPYMEHEHNE,



PELLY EI3
https://ege.sdamgia.ru/
bubnmoteka LJOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
Bubnunoteka LJOK
https://rn.edsoo.ru/7f4183
ic

P3OLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://m.edsoo.ru/7f4183
2

P3LL https://resh.edu.ru/
PELLY EIS
https://ege.sdamgia.ru/
bubnmoteka LJOK
https://ni.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
bubnmoteka LJOK
https://m.edsoo.ru/7 14183
7c

P3LL https://resh.edu.ru/
PELLUY EI3

OpraHusoBaTb
cuTyauuu,
aKUeHTupytoLime
(hopmMupoBaHue
CO3HaTe/IbHOM
ANCUMNNHBI.

Ob6ecneunTb
yCNnoBusi Ans
BOCMUTAHUS
MOMOXUTENBLHOIO
NHTepeca K
n3yyaemomy
npeamMeTy.

Co3spgaTb ycnosus,
obecreymBaroLLme
(hopMmnpoBaHue y
YYEHUKOB


https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege._sdam_gia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.r
https://ege.sdamgia.ru/
https://m
https://resh.edu.ru/

27

28

29

30

3l

6uonormyeckas ponb
XMPOB

Yrnesofbl: COCTasB,
Knaccugukalms.
BaxxHelwe
npeacTaBUTENN:
IN0K03a, ()PYKTO03a,
caxaposa

Kpaxman v uennonosa
Kak Npupo/Hble
MoNUMEpbI

KoHTponbHas paboTa
rno pasgeny
«Kuncnopoacoaepati
ne opraHMyeckue
COeNHEHNSA»

AMUHBI: METUNAMUH 1
aHUNNH

AMWNHOKUCIOTbI KaK



https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://rn.edsoo.ru/7f4183
7c

P3LLU https://resh.edii.ru/
PELLUY EI3
https://ege.sdamgia.ru/
Bubnmnoteka LIOK
https:1im. edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLY EI3

https ://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4183
7c

POLU https://resh.edu.ru/
PELLUY EI3
https://ege.sdamgia.ru/
Bubnnoteka LIOK
https://m.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/

HaBbIKOB
CaMOKOHTPO/IA.

Ob6ecneunTtb
yCnoBus Mo
(HhOPMUPOBAHNIO
CO3HaTeNbHOM
ANCUMNHBI U
HOPM MOBefeHWS
yyaLmxcs.


https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edii.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f4183
https://resh.edu.ru

32

amcoTepHble
opraHuyeckue
COEANHEHNS, UX
6ronormnyeckoe
3HauyeHwue. MenTuapl

benkun Kak npupogHbie
BbICOKOMOJIEKY/IAAPHbIE
COeflMHeHus

OCHOBHbIe MOHATUSA
XUMUU
BbICOKOMO/EKYNAPHbIX
COEANHEHWI

OCHOBHble MeTo/bI
CUHTE3a
BbICOKOMO/EKYNAPHbIX
COEIVHEHWA.
[MnacTmacchl, KayuyKu,
BOJIOKHa

OBLLUEE KOTMMYECTBO
YACOB 10 NPOIrPAMME



PELLUY EI3
https://ege.sdamgia.ru/
Bubnmnoteka LLOK
https://rn.edsoo.ru/7f4183
7c

POLL https://resh.edu.ru/
PELLY EI3
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://rn.edsoo.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELUY EI3

https://ege. sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo0.ru/7f4183
7c

P3LL https://resh.edu.ru/
PELLY EID
https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo0.ru/7f4183
7c

CnocobcTBOBaTb
(hopMMpPOBaHUIO
Hay4HOro
MWPOBO33PEHUS;

CnocobcTBOBaTh
OB/AIEHNIO
Heo6XoANMbIMK
HaBbIKaMK
CaMOCTOSATe/TbHOM
yue6Hol
AeATeNbHOCTL.


https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege._sdam_gia.ru/
https://rn.edsoo.ru/7f4183
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f4183




YYEBHO-METOANYECKOE OBECINEYEHNE OBPA3OBATEJIbHOI'O
MPOLIECCA

OBASATEJIbHbIE YUEBHbBIE MATEPWNAJIbl ANA YYEHUNKA

o Xumus, 11 knacc/ EpemuH B,B., Ky3bmeHko H.E., Apo3gos A.A., JlyHuH B.B.; nog
peaakumelt JlyHnHa B.B., O6LLECTBO C OrpaHUYEHHON OTBETCTBEHHOCTbI «APODAY;
AKLMOHEPHOe 06LLecTBO «M30aTeNnbCTBO «I1pOCBELLEHNE

Xumud, 10 knacc / EpemuH B.B., Ky3bmeHko H.E., TepeHuH B.W., Apo3gos A.A., JIyHUH
B.B.O6LLECTBO C OrpaHNYeHHO OTBETCTBEHHOCTLIO «APOMA»; AKLMOHEPHOE 06LLECTBO

«3natenscTBO «IpocBeLLeHne»

METOOVNYECKNE MATEPUAJbLI ANA YUYNTENA

1MeTogmM4yeckoe nocobue K yuebHuKy B. B. EpemuHa,H. E. Ky3bMmeHKo, B. V. TepeHuHa 1 ap.
«Xunmms. bas3oBblil ypoBeHb». 10 knacc / B. B. EpemuH, B. V. MaxoHuHa, O. FO. CumoHoBa, .
B. EpemuHa, A. A. [po3gos, 3. KO. Kepumos. — M. : [jpoda, 2018. — 123, [5] c.
MeToanyeckoe nocobume K yuyebHmkam B. B. EpemuHa, H. E. Ky3bmeHKo, B. . TepeHnHa 1
ap. «Xumus. basoBblil ypoBeHb». 10— 11 K.

OpraHunyeckas XMMus B TecTax, 3agadax, yrnpaxHeHusx. 10 knacc. MabpuensH O.C.,

OcTtpoymoB W.I"., Octpoymosa E.E. M.: podpa, 2003. - 400c.

LN DPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbl N PECYPCbl CETWN MHTEPHET
Bubnnoteka LmppoBoro o6pazosa-TefibHOro KoHTeHTa [https://urok.apkpro.ru/]

POLW [https://resh.edu.ru/]

NHpoypok [https://infourok.ru/biblioteka/himija/type-56]

OUMNWN [https://fipi.ru/]


https://urok.apkpro.ru/
https://resh.edu.ru/
https://infourok.ru/biblioteka/himija/type-56
https://fipi.ru/

