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HOSACHUTEJ/IBHAS 3AIIMCKA

Mporpamma nNoO XWMWUWM Ha YPOBHE CcpedHero o6ulero o6pa3oBaHNA
paspaboTaHa Ha ocHoBe defepasibHOrNo 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBaTenibHoM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHuUs
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOMOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoccuiicKoi
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [Mpasutensctea PO ot
29.05. 2015 N2 996 - p.).

OcHoBY MOAXOA4OB K pa3paboTke nporpaMmbl MO XMMUKW, K ONpeaeneHuto
06LLel cTpaTern obyyeHus, BOCNUTaHMS U PasBUTUA 0ByYatoLLMXCA CpeacTBaMm
yyebHoro npegmeta «Xummsa» ana 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUIN
KoHUeNTyasbHble nonoxeHna ®rOC COO o B3aMMOOOGYCMOBNEHHOCTU LENen,
COlePXKaHWsA, pe3ynbTaToB 06yyeHUs M TpebOBaHMI K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

Xnmnyeckoe 06paszoBaHue, nosny4yaemoe BbINYCKHMKaMM
06LLe0bpa3oBaTe/IbHON  OpraHn3aunn, SBNSETCA HEOTbEM/IEMO 4YacTblo  UX
obpa3oBaHHOCTU. OHO CAYXUT  3aBepLlaloWMM  3TanoM  peamsauuy  Ha
COOTBETCTBYIOLEM €My 6a30BOM YpPOBHe K/IHOYEBLIX LEHHOCTENR, MPUCYLLMX
LIe/IOCTHOW CUCTEME XMMWYECKOro o06pas3oBaHus. 3TW  LEHHOCTM KacatoTCH
MO3HaHWA 3aKOHOB MPUPOAbI, (HOPMUPOBaHA MUPOBO33PEHNA U 0OLLIEN KYNbTYpbI
YefioBeKa, a TakKXe 3KOMOrnmyecku 06OCHOBAHHOIO OTHOLUEHUS K CBOEMY
340pPOBLI0 U MPUPOAHON cpefe. PeannsyeTcsi XuMMUYecKoe 06pa3oBaHMe
0byuyaloLmMxca Ha ypoBHe cpefdHero o6Lero obpasoBaHus cpeacTBamy yy4ebHOro
npeaMeTa «XUMUSA», COAepXaHue W MNOCTPOEeHWe KOTOPOro oOnpefdeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEUUdUKN HayKU XUMWUW, €€ 3HaYeHns B
MO3HaHUW NPUPOAbI U B MaTepuanibHON >KM3HM OOLLECTBA, a TakKXe C YYETOM
O6LWMX Lenerl M NPUHUMMIOB, XapaKTepusyLWmMX COBPEMEHHOE COCTOsSHME
cucTeMbl cpeaHero obLlero obpasosaHms B Poccuinickoi deaepauun.

XUMUA Kak 3N1EMEHT CUCTEMbl €CTECTBEHHbIX HayK MrpaeT 0cobyto posib B
COBPEMEHHOW UMBUIM3aLMK, B CO3A4aHUM HOBOW 6a3bl MaTepuasibHON Ky/bTypbl.
OHa BHOCUT CBOW BKNaf, B (hOpMM1POBaHMe pauoHa/IbHOr0 Hay4YHOro MbILLISIEHUS,
B CO3[aHune LefloCTHOro MpefcTaB/ieHns 00 OKpyXKatoLleM Mupe Kak O efVHCTBE
MPUPOAbl N 4YenoBeKa, KOTOpoe (DOPMUPYETCA B XMMWUM HA OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)XAKOLLEro Mupa, OCO3HaHUS B3aMMOCBA3N Mexay
CTPOEHMEM BELLECTB, X CBONCTBAMM U BO3MOXKHLIMI 06/1aCTAMU NPUMEHEHUS.



TecHO B3aMMOfENCTBYSA C APYrMMU eCTeCTBEHHbIMM HayKaMu, XUMUSA cTana
HEOTHEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/I0BUEM YCMELLHOI0
TPpya W OKU3HW KaXAOoro u4sneHa obulectBa. COBpeMeHHas XMMUA Kak Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHOMOrMiA HanpaBfieHa Ha peLleHune
rnobanbHbiXx NpPo6seM YCTOMUYMBOrO pPas3BUTMS YesloBeYeCTBa — CbIPbEBOWA,
3HEPreTMYECKO, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[10P0BbS.

B cooTtBeTcTBUM C OOWMMM LENsMU U MPUHUMNAMU CPefHero 0oOLLero
06pa3oBaHuMs cogepXaHue npeameTa «Xumns» (10-11 Knaccbl, 6a30Bblil YPOBEHb
N3y4YeHUns)) OPUEHTUPOBAHO MPEVNMYLLIECTBEHHO Ha OOLLEKYNbTYPHYHO NOArOTOBKY
obyvarolmxcs, HeobXoAMMYKD UM AN BbIpabOTKM  MUPOBO33PEHYECKMX
OPVEHTUPOB, YCMELIHOrO BK/IKOYEHUS B XKWU3Hb  COUMYMa, MNPOLO/DKEHUS
06pa3oBaHuns B pa3/IMYHbIX 061acTsAX, He CBA3AHHbLIX HENOCPEACTBEHHO C XUMUEN.

CocTaBnaowyMn  npeameta  «XUMusi»  SBASIOTCA  6a30Bble  KYpCbl —
«OpraHnyeckas Xummsa» n «OO0LWas U HeopraHMyeckas XWMUS», OCHOBHbIM
KOMMOHEHTOM COZEPXKaHNA KOTOPbIX ABMAKOTCA OCHOBbI 6a30BOi HayKuW: CUCTeMa
3HaHWI MO0 HEOPraHMYeCcKOM XUMUK (C BKNKOUYEHMEM 3HAHWUIA U3 OOBLLIEA XUMUK) U
OpraHN4Yeckon xnummn. PopMMpoBaHMe AaHHOW CUCTEMbI 3HAHWMI MPU U3YUEHUU
npegmeTa obecrneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NOHATUIA, 3aKOHOB U TEOPUIA XUMUW.

CTpyKTypa cogepaHuns KypcoB — «OpraHu4yeckas Xumus» M «O6uiad u
HeopraHmyeckass XumMusi» CopMMpOBaHa B MporpaMMe MO XMMWM Ha OCHOBE
CUCTEMHOIO NOAX0Aa K W3Y4YeHMHO Y4yebHOro matepvana W 0O6ycnoBMeHa
NCTOPUYECKM  OBOCHOBaHHbIM  Pa3BUTMEM  3HaHMI  Ha  ONpPeAenéHHbIX
TEOPETUYECKNX YPOBHAX. TaK, B KypCe OpraHuM4ecKoh XWMUU BeLLEeCTBa
paccMaTpuBalOTCA Ha YPOBHE K/AaCCMYECKON Teopun CTPOEHUS OpraHUYecKmx
COEIMHEHW, a TakkKe Ha YPOBHEe CTEPEOXUMUYECKMX W  3NeKTPOHHbIX
NpPeAcTaBNEHUIA O CTPoeHUM BellecTB. CBefeHUs 06 M3y4yaeMblX B Kypce
BELLECTBAX AalTCs B PasBUTUM — OT YIN1eBOAOPOA0B A0 C/OXHbLIX GMONOrMYeCcKm
aKTVBHbIX COefIMHEHMIN. B Kypce OpraHM4yeckom Xumuu MNOAy4varoT pasBUTUE
chopMmMpoBaHHbIE Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHus MepBOHaYasibHble
NpeacTaBneHNs 0 XUMUYECKON CBA3W, KNaCcCUPUKaLMOHHBIX NMpU3HaKaxX BeLecTs,
3aBMCMMOCTM CBOWMCTB BELLECTB OT UX CTPOEHNUS, O XMMMYECKON peakumn.

Mog HOBbIM YI/IOM 3peHVs B npeameTe «XuMusi» 6a30BOro  YpPOBHS
pacCMaTpuBaeTCs W3Y4YEeHHbIA Ha YPOBHE OCHOBHOrO 06LEro 06pa3oBaHUA
TEOPeTUYECKNA MaTepuan W (DaKTONOrMyecKne CBeAEHMS O BellecTBax W
XVIMUYECKONM peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4eckas
XUMUS»  0ByYaloLMMCS  MPeLOCTaB/IAETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MeproANYECKOrO 3aKOHa C OOLLIETEOPETUYECKUX U METOAOMOMMYECKUX MO3ULNNA,



rNyGXe MOHATb WCTOPMYECKOE W3MEHEHME (YHKUWIA 3TOr0 3akKoHa — OT
0606LLaroLen 40 06BACHAIOLLEN Y NPOrHO3UPYIOLLENA.

EavHas cuctema 3HaHWIA 0 BaXKHEMLLMX BELLIECTBAX, X COCTaBe, CTPOEHUN,
CBOMCTBaxX WM MPUMEHEHMUN, a TaKXKE O XUMWUYECKUX peakumsx, UX CYLLHOCTU ©
3aKOHOMEPHOCTAX MNpOoTeKaHWs [ornonHseTca B Kypcax 10 »m 11 Knaccos
3NleMEHTaMV  COZIEPXKaHWS, UMEKOWNMN  KyNbTYPOSIOrMYEeCKUin 1 NPUKNaaHON
XapakTep. OTW 3HaHUS CMOCOOCTBYIOT MOHMMAHWUIO B3aUMOCBSI3U XUMUKN C
APYTUMU HayKaMK, PacKpbiBalOT €& pofib B MO3HABATENbHOW WM MPaKTUYECKOM
[eATeNIbHOCTN YefioBeka, CroCOOCTBYHOT BOCMMTAHMIO YBaXKEHWUS K npoLeccy
TBOPYECTBa B 06/1aCTU TEOPUN N MPAKTUYECKUX MPUIOXKEHUIA XUMUW, MOMOTatoT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOLECTBEHHO W IMYHOCTHO 3HAYMMBbIX
Npo6nemax, CBSi3aHHbIX C XMMWEN, KPUTUYECKM OCMbICMBATb WMH(OPMaLMO 1
NPUMEHATL €& [ANA MOMOMHEHWUA 3HaHWIA, pPeLLeHNs WHTENNEKTYaNbHbIX U
3KCMEPUMEHTa/IbHbIX UCCNEA0BaTENbCKMX 3afay. B uenoM cogep)kaHve y4ebHoro
npeameta «XUMWUS»  [AHHOFO  YPOBHSI  M3Y4YeHWUsI OPUEHTUPOBAHO  Ha
(hopmMMpoBaHMe Y 00Y4arOLLIMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHMMaHUS
(hunococknx maen, TakMx Kak: MaTepuasbHOe eAMHCTBO HEeOpraHM4Yeckoro u
OpraHM4yeckoro mwupa, 06YC/NOBNEHHOCTb CBOWCTB BELECTB WX COCTaBOM W
CTPOEHMEM, MNO3HABAaEMOCTb MPUPOAHBLIX SBMEHWUI MYTEM 3KCMEepUMeHTa W
PELLEHNS MNPOTMBOPEYMIA MEXIY HOBbIMM (hakTaMM U TeOPeTUYECKUMY
MPeanochIsIKaMy, 0CO3HaHME POMM XMW B PELLIEHNM 3KOMOMMYECKMX NPo6/eMm, a
TaKXXe Npo6siem coepexxeHmst 3HEPreTUYECKNX PecypcoB, Cbipbsi, CO34aHNS HOBbIX
TEXHO/IOMNIA 1 MaTepnanos.

B nnaHe pelweHus 3agad  BOCMMTaHMS, pPasBATUSA W coLManm3aLmm
00yyYaloLMXCA MPUHATbIE MPOrPaMMoil MO XUMWM MNOAXOAbl K OMpeAeneHunto
COAEPXaHWA W MOCTPOeHMs npeAMeTa MpegycMaTpuBatoT  (hOPMUPOBaHMUE
YHMBEPCA/IbHbIX  YYEOHbIX [AENCTBMIA, WMeoWmMX 6a30BOe 3HayeHMe A1
Pa3/IMuHbIX BWAOB [EATENbHOCTW: PELLUEHNS nNpob6neM, MOUCKa, aHanmn3a W
06paboTKM MH(oPMaLUM, HEOOXOAMMbIX NS NPUOOPETEHNSA OMNbITa NPaKTUYECKOM
N UCCNefoBaTeNbCKON AeSATeNbHOCTM, 3aHVMAOLLE BaXXHOE MECTO B MO3HAHWM
XVIMUN.

B npakTvke npenogaBaHMsi XMMUWM KaK Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMs, TaK U Ha YPOBHE CPeAHEro o6LLero obpasoBaHuUs, Npy onpeaeneHnm
COAEPXKATENbHON XapaKTEPUCTUKM Leneln U3ydyeHUs npeamMeTa Harpas/ieHUeM
MepBOCTENEHHOM 3HAYMMOCTU TPaAMLMOHHO MPU3HAETCA (POPMMPOBaHME OCHOB
XVIMUYECKOM HayKM KaK 06/1acTU COBPEMEHHOr0 eCTeCTBO3HAHWSA, MPaKTUYECKONA
AEATENIbHOCTU YeNoBeKa M KakK OAHOr0 M3 KOMMOHEHTOB MMPOBON Ky/bTypbl. C
METOMYECKON TOUKM 3pPEHUs TakoW MOAXOL K OrMpefeneHuto Lenein n3yveHus
npegmeTa ABMSETCS BNOHE ONpaBAaHHbIM.



CornacHo [aHHO TOYKe 3PeHUs TNaBHbIMW LENSAMU U3YYeHUs npeameTa
«XnMUs» Ha 6a3oBoM ypoBHe (10 —11 K/.) ABNAKOTCS:

o (hopMUpPOBaAHME CUCTEMbl  XUMWYECKMX  3HAHWMA  KaK  BaKHeWLUeW
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWMHbI MUpa, B OCHOBE KOTOPOWA
NeXaT K/KYeBble MOHATUA, PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUM,
OCBOEHVE fi3blKa HayKW, YCBOEHWe W MOHUMaHWe CYLLHOCTM [AOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapakTepa, 03HAKOMJIEHMe C UCTOpUel
NX PasBUTUS N CTAHOB/IEHUS;

o (hopMUPOBaHME W PasBUTME NMPEACTABNEHNIA O HayYHbIX METOAAX MO3HAHUSA
BELLECTB U XMMMWUYECKUX peakuuid, HeobXoAuMbIX AN NPUOGpPeTEeHMS
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB M XUMUYECKUX SIB/IEHWNA,
NMEIoLMX MECTO B MPUPOJE, B MPAKTUYECKOW U NMOBCEAHEBHOW XN3HW;

e Pa3BUTME YMEHWIA 1 CNOCOBOB AEATENBHOCTU, CBSA3aHHbIX C HAONHOAEHVEM U
OOBACHEHMEM  XUMWUYECKOrO  3KCMEepUMEHTa, COOMHAEHVMEM  MpaBui
6e30nacHOro obpalleHus ¢ BeLLecTBamu.

Hapagy ¢ aTum, cogepykatenibHas XapakTepucTuKa Lener 1 3a4ad n3yyeHus
npeaMeTa B nNporpaMMe Mo XMMmUM YyTOUHEHa 1 CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMY MpUOpUTETaMK B CUCTEME CPeaHero obulero obpasoBaHuns. CerogHs B
npenogaBaHMM  XMMUW B OONbLUEN  CTENeHW OTAAETCA  NPeArnoYTeHue
MPaKTUYECKOW KOMIMOHEHTE COfepXKaHWs 00y4YeHWUs, OpPWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYCKHMKA 00LLe06pa3oBaTe/lbHON OpraHu3aumn, BNaferoLlero He
HabopoM 3HaHWA, a (PYHKUMOHA/IbHOMN rPamMOTHOCTbIO, TO €CTb crocobamu u
YMEHMSMMN aKTUBHOMO MOYYEHUSI 3HAHWI U NPUMEHEHNS X B PEASIbHOW YXMU3HU
ANS peLeHns NPaKTUYecKnX 3aaad.

B cBA3M C 3TUM Npu un3ydeHUU npegmeta «XUMUS» LOMUHUPYLOLLEe
3HayeHVe NPUOBPETAIOT TaKKe Lesn 1 3afa4um, Kak:

afanTaumsa obydarolmxcs K yCnoBuaM AMHaAMUYHO pPa3BMBatOLLErocs Mupa,
(hopMMpoBaHMEe  WHTENNIEKTYa/lbHO  Pa3BMTOM  JIMYHOCTM,  rOTOBOM K
camo0o6pa30BaHUIO, COTPYLHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPAMOTHbIX
PELUEHNIN B KOHKPETHbIX YXXM3HEHHbIX CUTyaLMaX, CBA3aHHbIX C BELLECTBAMU N KX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy  0Oy4alOLWMXCA  KNHYEBbIX  HaBblKOB  (K/HOYEBBIX
KOMMETEHUMI), UMEKOLWMX YHUBEPCA/IbHOE 3HaYeHWe [AN9 PasINYHbIX BWIOB
[eATeNbHOCTU: pewleHns Npo6ieM, Noucka, aHanmsa n 06paboTKN MHGopMaLmm,
HeoOXOANMbIX ANA MPUOBPETEHNUA ONbiTa [AeATeNIbHOCTW, KOTopas 3aHMMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKM C  NO3nLMiA
9KOJIOTMYECKO 6e30MacHOCTM XapakTepa BAMAHWUA BELLECTB M XUMUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeKa 1 NPUPOAHYIO CPeay;



pa3BMTME NO3HABATeNbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX UM TBOPYECKUX
CNOCOBHOCTEN 06yYatoLWMXCSA: CNOCOBHOCTM CaMOCTOATE/IbHO MPUOBPETATb HOBbIE
3HaHWA MO0 XUMUMN B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCMO/b30BATb
COBpPeMeHHble MHOPMALMOHHbIE TEXHOIOMUI NS MOUCKA U aHanm3a yyuebHou U
Hay4HO-NOMY/NAPHON NHDOPMALMN XUMUYECKOTO COAEPXKaHUS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06yHatoLMXCA acCoLMaTUBHOIO N TOrMYECKOro
MbILL/IEHMSA, HabNOAATeIbHOCTW, COBPAHHOCTN, aKKYPAaTHOCTU, KOTOPble 0COBEHHO
HeoOX0oAMMbI, B 4aCTHOCTW, MPU MIaHMPOBAHUN W TMPOBEAEHUN XMMMWUYECKOrO
3KCMEPUMEHTE;

BOCMUTaHWE Yy Obyvalolmxca  YOe)XaEHHOCTM B F'YMaHUCTUYECKOW
HanpaB/IeHHOCTU XUMWMK, €€ BaKHOM Pon B pelleHMn rnobaibHbIX Npobiem
paumoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MPMPOAHOro pPaBHOBECUS,, OCO3HAHUA HEO6XOAMMOCTM BGepeXxHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0POBbHO, a TakXke MPUOBPeTeHNs OrbiTa
MCNONb30BaHUA MOJMTYYEHHbIX 3HAHWIA AN MPUHATMS FPaMOTHbIX PeLUeHniA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU ABNEHUSMM.

B yyebHOM nnaHe cpegHero o06Llero o6bpas3oBaHMsA npeaMeT «XUMUSA»
6a30BOro YpOBHSA BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMETbI».

OO6LLiee YmMCo YacoB, OTBEAEHHBIX A1 U3YUYEHUS XUMWK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTtaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Heaento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

MpegmeT OopraHMYecKoi XMMUN: eé BO3HWKHOBEHMWE, pa3BUTUE U 3HAYEHUE B
MONYYEHUM HOBLIX BELLECTB M MaTepuanoB. Teopus CTPOEHUSA OpraHNYecKux
coeanHeHunin A. M. bByTnepoBa, eé 0CHOBHbIE NON0XeHUsA. CTPYKTYpHble opMy/ibl
opraHuyeckux Bewects. [omonorusa, wusomepusa. XuUMUYecKas CBA3b B
OpraHNYecKnx COeAUHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumMm opraHMYeckmx BeLlecTs. HomeHKaTypa
OpraHN4YeckUx COoefuHeHW (cucTematmyeckas) W TpUBMa/IbHblE Ha3BaHWS
BaXKHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYeCcKnX BELLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLeHnii:;
O3HaKOM/leHMe C o6pasuaMn OpraHNYeckuMx BeLLeCTB WM MaTepuvaiamy Ha uX
OCHOBe, MOZe/NMpoBaHNe MOJIEKY/T OpraHMYecKMxX BeLLecTB, HabMogeHne U
onncaHve AeMOHCTPaLVOHHbLIX OMNbITOB MO NpeBpaLLeHNo OpraHMYeCcKnX BeLLECTB
Npun HarpesaHnn (NnasneHne, 00yrnnMBaHe U rOPeHne).

Yriesoaopoasl

AJlKaHbl: COCTaB W CTPOEHWe, FOMOMOrMyeckuin pag. MeTaH M aTaH —
npocTeilume NpPeAcTaBUTENN ankaHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss U TOpPeHus), HaxoXaeHue B MpuUpoge, Mony4deHue W
NPUMEHEHMe.

AJIKEHbI: COCTaB U CTPOEHME, rOMOIOTMYECKNA psd. DTUIEH U MPONUIeH —
npocTeiilumMe NpPeAcTaBUTENN aKEHOB: (U3MYECKME W XMMUYECKMe CBOMCTBA
(peakuymm  ruapuvpoBaHUs, raNOreHMpPoBaHUs, ruaparauun, OKUCIEHUS U
nonvMmMepusaLmmn), nNofyvyeHme n NpuMeHeHue.

AnkagueHbl: 6ytaameH-1,3 n metunbytagueH-1,3: CTpoeHue, BaXHelLIne
XMMUYEeCKMe CBOWCTBA (peakumsi nonvmMepmsaunn). MonyyveHne CUHTETUYECKOrO
KayuyKa 1 pe3uHbl.

ANKWHBI: COCTaB M 0COBEHHOCTN CTPOEHMS, FOMONOIMYECKUIA psag. ALETUIEH
— MNPOCTEALIMIA NpeacTaBUTENlb aNKMHOB: COCTaB, CTPOEHWe, (M3nYecKue W
XMMUYECKNe CBOMCTBA (peakuuu rmapurpoBaHus, rasioreHnpoBaHns, rugparaumm,
ropeHus), Nosy4vyeHne 1 NpUMeHeHNe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (IM3MYeCKMe U XUMUYECKMe CBOICTBA
(peakuuy rasioreHNpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHue. Toryon:
cocmae, cmpoeHrue, 4)143144601@[6 u XumuyecKue ceolcmea (peam;uu
cajloceHUposarnus u Humpoeaﬂuﬂ), nojayienue u npumeHenue. TOKCUYHOCTb



apeHoB. [eHeTWyecKasa CBA3b MeXAy Yrnesofopojamu, MpuHagnexawumm K
pa3/IMyYHbIM Knaccam.

MpupoaHble MUCTOYHUKW YrneBoAOpOLOB. [MPUPOAHbLIA a3 M MOMyTHble
He(hTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTkn HegTn:
MeperoHka, KPeKUHr (TepMUYECKUA, KaTaIMTUYECKUin), nuponns. [poayKTbl
nepepaboTKN HeTH, UX NPUMEHEHME B NPOMbILLIIEHHOCTU U B ObITY. KamMeHHbII
Yrosib 1 MPOAYKTHI ero nepepaboTKu.

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLLeHNii:;
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykoB W Pe3uHbl, KOJIEKLUM
«HepTb» U «YTONb»,  MOAENMPOBaHWE  MOJSIEKYN  YrNeBOJOPOAOB U
rafloreHoNPOM3BOAHbIX, NPOBeLeHMEe NPaKTUYeCKOW pPaboTbl: NOMyYeHUe aTuneHa
N U3YyYEHME ero CBOWCTB.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumy (Maccbl, 00bEMA,
KO/IMYecTBa MCXOLHOr0 BeLLEecTBa MM NPOAYKTa peakuuu Mo U3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xamue opranndecKkue coeIuHeHMsI

MpefencHble OfHOATOMHbIE CNUPTLlL. MeTaHON W 3TaHON: CTPOEHKe,
(M3nyeckne M XUMWYECKME CBOWCTBA (peakumnm C aKTMBHbIMK MeTasinamu,
raJioreHoBOAOPOAaMM, TOpPEHUE), NPUMeEHeHVe. BoLOpPOAHblE CBA3N  MeXAy
MosieKyiamy cnupToB. [encTB1e MeTaHOMa U 3TaHO/1a Ha OpPraHn3M YenoBekKa.

MHOroatoMHble  CMPTbl.  ITWIEHT/IMKObL W T/INLUEPUH:  CTPOEHME,
(m3myeckne W XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LUE/IOYHbIMM
MeTa/l/laMK, KayeCTBEHHasi peakuusi Ha MHOroaTOMHble CnupTbl). [elcTBue Ha
opraHu3m yenoseka. [MpuMeHeHWe rAvLepUHa U 3TUIEHTIMKONS.

®eHOoN: CTPOeHWe MONEKYNbl, (U3NYECKME W  XMMUYECKMe CBOWCTBA.
ToKcn4yHOCTb (heHona. MNprmeHeHWe (eHona.

Anbflernibl N kemownwv. PopManbAerng, auetasbierni:  CTPOeHWUe,
(M3nyeckne N XMMMUYECKMe CBOMCTBa (peakuum OKUCIEHWUS UM BOCCTaHOB/IEHUS,
KayeCTBEHHbIe peakLumn), NolyyeHne n NpUMeHeHMe.,

O[HOOCHOBHble NpefenbHble  KapOOHOBble  KWCMOTbl.  MypaBbUHas U
YKCYCHasi KUC/MOTbI: CTPOEHWe, (IM3NYECKMe N XMMUYECKMe CBONCTBa (CBOICTBA,
obLme Ana Knacca KACNOT, peakuma atepudunkalmmn), nofyvyeHe n npuMeHeHme.
CTeapnHOBas 1 0fieMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
K1CNOT. Mbina Kak CO/n BbICLLIMX KAPOOHOBBIX KUC/OT, X MOtOLLee AENCTBYE.

CnoxHble 3umpbl Kak MPOM3BOAHbIE KapObOHOBLIX KUCAOT. [mnaponuns
CNOXHbIX 3¢MpoB. XKupbl. 'Maponm3 XmMpos. NprmeHeHKe XNPoB. buonormnyeckas
POJIb XXNPOB.




Yrneeogbl:  cocTae, Knaccugukauus — yrnesogos  (MOHO-, Au- U
nonmcaxapugbl). IMOKo3a — NPOCTeNLMIA MOHOCaxXapua: 0CO6EHHOCTU CTPOEHWS
MOSIEKY/bl,  (PU3NYEeCKMe W XMMUYeCKue CBOWMCTBa  (B3aMMOAENCTBME C
rugpokeugom mean(ll), okucreHne amMmMmumadHbIM pacTBopoM okcmuga cepebpa(l),
BOCCTaHOB/IEHME, OPOXeHWe T[/HKO3bl), HaxOXXAeHVe B MNPUpoAe, NPUMEHeHNE,
bronornyeckas ponb. PoTocuHTe3. PPyKTO3a KakK N30Mep T/IHKO3bl.

Kpaxman n uenntonosa Kak npupogHole nonvmepsl. CTpoeHre Kpaxmana u
LUennonosbl. dusnyeckme N XMMUYECKME CBOWCTBA Kpaxmana (rvgposnus,
KayeCTBEHHas peakums ¢ MoLoM).

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX MNpPeBpaLLeHNii:;
NpoBefeHve, HabMoAeHe U OonucaHue [LeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, KauyeCTBEHHble peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHOo/fa
okcugom megu(ll)), MHOroatomHbIX CrnMpPToB (B3aMMOAENCTBME T/MLEPUHA C
rugpokeugom megu(ll)), anbaerngos (OKUCNeHWE aMMUaYHbIM PacTBOPOM OKCuaa
cepebpa(l) n rugpokcngom wmeau(ll), B3ammoAenCTBME Kpaxmana C WOAOM),
MpoBeaeHVe NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumm (Maccbl, 00bEMA,
KONMYecTBa UCXOQHOr0 BeLecTBa MAM NpPoAyKTa peakumn no U3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY OA4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

A30TCOAepXKaLlme opraHnyeckmne CoefUHeHS.

AMUWHOKMCNOTbI KaK aM(POTepPHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XUMWYECKME CBOICTBA aMMHOKWUCMOT (Ha npumepe rnvumHa). bruonornyeckoe
3HayeHne aMmMHOKMCAOT. MNenTuapl.

Benkn Kak NpUpoOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHUs. [lepBuYHas,
BTOPMYHAs W TpeTUYHas CTPYyKTypa OenkoB. XMMUYeCKMe CBOMCTBA 6eNKOB:
rMAPONN3, feHaTypauus, KayeCcTBeHHbIe peakumn Ha Benku.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB W WX MNpeBpaLleHNiA:;
HabMoeHe N ONMcaHNe AeMOHCTPALUMOHHBIX OMbITOB: AeHaTypauns 6enkoB rnpu
HarpeBaHun, UBEeTHbIe peakuunn 6eKoB.

BLICOKOMOJIeKyJIHprIe CoeaAUHCHUA

OCHOBHbIE MOHATUA XUMWUW BbICOKOMOEKYNAPHbIX COeAMHEHUIA: MOHOMep,
nonmMmep, CTPYKTYpPHOE 3BEHO, CTeMeHb NOANMMEPU3aLMN, CPEAHAS MOMEKYNSpHas
macca. OCHOBHble MeETOAbl CUHTE3a BbICOKOMOJEKY/NAPHbLIX COEAUHEHUIA —
nosiMMepur3aLms 1 NoIMKOHAeHcauus.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX MNpeBpaLleHNiA:;
O3HaKoM/IeHMe ¢ obpasuamy NPUPOAHLIX U UCKYCCTBEHHbLIX BOIOKOH, MacTmacc,
Kay4yKOB.

MexnpeLMeTHble CBA3N.



Peannsauuns MmexxnpeaMeTHbIX CBA3EN NPU U3YyYeHUN OPraHNYecKom XMMun B
10 Knacce OCYLLECTBNAETCA Yepe3 WCMOMb30BaHME KaK OOLMX €eCTeCTBEHHO-
HaY4HbIX MOHATWUW, TaK U MOHATUIA, ABNAIOWMXCA CUCTEMHBIMU 19 OTAENbHbIX
NpeAMEeTOB eCTECTBEHHO-HAYUYHOI 0 LMK/A.

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHWE, HAYYHbIW (PaKT, rmnoTesa,
3aKOH, Teopusi, aHa/in3, CUHTe3, Knaccuunkaums, nepuognMYHoOCTb, HabNoLeHNe,
N3mMepeHne, IKCNepUMeHT, MOAeNNPOBaHNE.

du3mka: Marepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyNa,
3HEPreTMyeCcKU YpOBEHb, BELLECTBO, Teno, 00BLEM, arperaTHoe COCTOSHME
BeLLEeCcTBa, (DM3nMYecKmne BENMYUHBI N eANHNULLbI UX U3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdepa, 0O6MeH BeLLeCTB B OpraHu3me,
(bOTOCUHTE3, OMONOrMYeCKN aKTMBHble BellecTBa (6enku, YrneBoAbl, >XUPbl,
(hepMeHTbI).

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcsl.

TexHonorns: nuuieBble MNPOAYKTbl, OCHOBbl PauMOHA/IbHOr0 MUTaHus,
MOIOLLME CPeACTBa, /IeKapCTBEHHbIE M KOCMETMYECKME MpenapaTbl, MaTepuabl U3
NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUIA  3nemMeHT. ATOM. HAApo atoma, W30TOoMbl. JNEKTPOHHas
000/104Ka. DHEPreTMyeckKne ypoBHW, NoAypoBHU. ATOMHble opbuTtann, s-, p-, d-
anemeHTbl. OCO6EHHOCTM pacnpefeneHns 3MeKTPOHOB Mo opbuTansdM B aTomax
3/1EMEHTOB MePBbIX YeTbIPEX NMeproL0B. INEKTPOHHAA KOH(UIypaLms aTOMOB.

MepuroamMyeckunin 3akoH 1 Mepuogmyeckass cUCTeMa XMMUYECKNX 3N1IEMEHTOB
O. V1. MeHpeneeBa. CBa3b NMepuvoanMyeckoro 3akoHa v Neprnognyeckoin cUCTEMbI
XUMU4Yeckux anemeHToB [. V. MeHfeneeBa ¢ COBPEMEHHON Teopuell CTPOEHUS
aToOMOB. 3aKOHOMEPHOCTW W3MEHEHUS| CBOWCTB XUMWUYECKUX 3EMEHTOB MU
0bpasyeMblX WMW MPOCTbIX M CMNOXHbIX BELWECTB MO rpynnaMm U nepuogam.
3HayeHne NepruoaMYecKoro 3akoHa B pa3BuUTMUM HayKMW.

CTpoeHue BewlecTBa. XMMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNOMApPHas, MOHHasA, MeTaimyeckas). MexaHU3Mbl
006pa3oBaHNA  KOBAJIEHTHON XWMWUYECKOW CBA3N (OOMEHHbIM U LOHOPHO-
aKUenTopHbIA). BogopofaHasi CBsA3b. BaneHTHOCTb. 3NeKTPOOTPULATE/IbHOCTD.
CreneHb OKUCNeHNA. OHbI: KaTUOHbI 1 aHUOHBI.



BellectBa MOSIEKYNIAPHOTO W HEMONEKYNAPHOrO  CTPOeHus.  3akoH
MOCTOAHCTBA COCTaBa BelllecTBa. TUMbl KPUCTAIIMYECKNX PELUETOK. 3aBMCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AuChepCHbIX cucTemMax. VICTUHHbIE W KOMMOWAHbIE PacTBOpPbI.
MaccoBas 014 BelllecTBa B pacTBOpe.

Knaccugpmkaums HeopraHn4yecKunx COEAIVHEHWNIA. HomeHKnaTypa
HeopraHM4yecknx BeLecTB. [eHeTM4yecKas CBA3b HeopraHM4eCKUX BeLLecTB,
NpUHagNexalmx K pasnmyHbIM Kaccam.

Xummyeckass  peakumsa.  Knaccudgmkaums — XUMUYECKUX — peakumin B
HEOpraHM4yecKom U OPraHN4YeckKo XMMMKU. 3aKOH COXPaHeHMs MacCbl BeELLECTB,
3aKOH COXPpaHeHusa 1 NpeBpaLleHnsa 3HePrum nNpn XMMMYeCKnX peakumsax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas3/inyHbIX (PakTopos. ObpaTnMble
peakunn. XMMUYeCKoe paBHOBecue. PakTopbl, BAUAIOLLME HA COCTOAHME
XMMMUYecKoro pasHosecus. INpuHuun fle LLlaTense.

AnekTponuTryeckas amccoumnaums. CunbHble 1 cnabble anekTponuTel. Cpefa
BO/HbIX PaCTBOPOB BELLECTB: KUCMas, HEMTpasibHas, LLLeNoYHas.

OKNCNUTENbHO-BOCCTAHOBUTE/bHbIE pPeakLni.

JKCnepuUMeHTanbHble MeTOAbl M3YYeHUA BELLECTB U WX MpPeBpaLeHNiA;
AeMOHCTpauna Tabnuuy, «lMepnognyeckas cucteMa XMMUYeCKUX anemeHTos M. W.
MeHaeneeBa», U3yyeHWE MOAENEN KPUCTANNIMYECKMX PELLETOK, HabntodeHue u
onucaHme AeMOHCTPALUMOHHbIX M 1abopaToOpPHbIX OMbITOB (Pa3noXeHne nepokcmaa
BOZOPO/a B NMPUCYTCTBUN KaTasn3aTopa, OnpefesieHne cpeabl pacTBOPOB BeLLeCTB
C TMOMOLUbK YHMBEPCA/IbHOrO WHAMKATOPa, peakuMM WOHHOro 06MmeHa),
NpoBefleHMe MPaKTUYECKOW paboTbl «BnnsHmMe pa3nnyHbIX (hakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacyéTHble 3aaumn.

PacuéTbl MO YpaBHEHUAM XMMUYECKMX peakuuid, B TOM 4ucne
TEPMOXMMUYECKME PaCYUBTbl, PacyéTbl C WCMO/b30BaHMEM MOHATUA «MacCoBas
[10N4 BeLLeCcTBax.

Heoprannyeckasi xumus

HemeTannbl. [lonoxeHne HemeTanioB B  [lepnognyeckoin  cucTeme
XUMUYecknx anemeHtoB [. . MeHpaeneesa M OCOGEHHOCTW CTPOEHWS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTasnoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, hocopa v yrnepoaa).

XUMUYECKME CBOWCTBA BaXKHEWLUMX HemeTannoB (rasioreHoB, Cepbl, a3oTa,
(hocthopa, yrnepoda U KPeMHUS) M UX  COeMHEeHWA  (OKCMAOB,
KNCMOPOACOAEePXXalMX KNCNOT, BOAOPOAHbIX COeAMHEHNIA).

MpUMeHeHNe BaXKHENLLNX HEMETA/I/IOB U UX COEANHEHWA,



MeTannbl. MonoxeHne metanioB B Mepuognyeckoin CUCTEME XUMUYECKMX
anemeHToB . . MeHpaeneeBa. OCO6EHHOCTN CTPOEHUS 3M1eKTPOHHbIX 060/104eK
atomoB MeTan0B. O6LWme (hranyeckme cBoicTBa MeTasioB. CnsaBbl MeTa/I/OB.
INEKTPOXNUMUYECKUNIA PAL HANPSHKEHWIA METas/OB.

XUMMYECKME CBOWMCTBA BaXXHEWLUMX MeTaN/IoB (HaTpUW, Ka/iui, KanbLui,
MarHWia, antoMUHWIA, LMHK, XPOM, XKeNne3o, Mefb) 1 UX COeAUHEHNIA.

O6ume cnocobbl NonyyvyeHUss MeTanioB. MNMpUMeHeHWe MeTansioB B ObITY U
TEXHUKeE.

AKCNnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeLEeCTB M WX MNpPeBpaLLeHnii:;
n3yyeHne Kosnekumn «MeTannbl U Ch/iaBbl», 00pasL0B HEMETasioB, PeLleHue
3KCMEPUMEHTa/IbHbIX 3afady, Hab/ofeHWe M OnucaHWe AeMOHCTPAUMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCUAA a/TIFOMUHKA C pacTBopamu
KNC/OT W LLEeNoYei, Ka4yecTBeHHble peakLy Ha KaTUOHbI MeTasoB).

PacuéTHble 3ajaumn.

PacuéTtbl Maccbl BellecTBa UM 00bEMA rasoB MO M3BECTHOMY KO/IMYECTBY
BeLecTBa, Macce WM 06bLEMY OAHOIO M3 Yy4acCTBYHOLIMX B peakuun BeLLEeCTs,
pacyétbl mMacchbl (06bEMA, KONMYECTBA BeLLECTBA) MPOAYKTOB peakuun, ecnvm 0gHo
13 BELLECTB UMEET NPUMECH.

X¥MHUS U KU3Hb

Ponb xummnn B 06ECNEYEHNN 3KOMOTMUECKON, SHEPreTUYECKOW M NLLEBO
6e30MacHOCTW, Pa3BUTUM MeAUUMHbL. TTOHATME O Hay4HbIX MeToAax MO3HaHWS
BELLECTB Y XMMUYECKNX peaKL i,

MpeacTaBneHnss 06  06WMX Hay4YHbIX NPUHLMNAX  MPOMbILLIEHHOMO
MOy4YeHUS BaXKHENLLNX BELLECTB.

UenoBek B MUpe BELECTB WM MaTePUaIOB: BaXXHEMLIME CTPOUTE/IbHbIE
marepuasibl, KOHCTPYKUMOHHblEe MaTepuasnbl, Kpacku, CTEKNO, Kepamuka,
martepvanbl AN8 3NeKTPOHMKK, HaHOMaTepuasbl, OpraHuyeckne U MUHepasbHble
yLo6peHus.

Xumna W 300pOBbe YesioBeKa: Mpaswia WCMOb30BAHUA JIEKAPCTBEHHbIX
npenapaToB, Npasuia 6e30MacHOr0 MCMo/b30BaHNA NpenapaToB ObITOBON XMMUK
B MOBCEAHEBHOW XXM3HMU,

MexnpeAMeTHble CBA3N.

Peannzauma  MeXnpeameTHbIX  CBA3e  MNPU  M3YYeHUM  O6Len U
HeopraHM4yeckoim xmmmm B 11 Knacce oCyLLeCTBNSETCS Yepe3 MCMo/b30BaHMe Kak
O6LMX  eCTECTBEHHO-HAay4YHbIX MOHATWMIA, TaK W  MOHATUIA, ABNAOLMXCA
CUCTEMHbIMM NS OTAENbHbIX NPeAMETOB eCTECTBEHHO-HaY4YHOI0 LMKNa.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopus, aHaaM3, CUHTe3, Kaccupukauus, nepuoanMYHOCTb,  HabnaeHve,
3KCMEepPUMEHT, MOAE/IMPOBaHNe, N3MEpPEHUE, SB/EHNE.



du3mnKa: maTepus, IHeprus, Macca, aToM, 3/1EKTPOH, MPOTOH, HETPOH, WOH,
130TOM, PaIMOaKTUBHOCTb, MOMIEKY A, IHEPreTUYeCKuiA ypoBeHb, BELLLECTBO, TeNo,
06bEM, arperaTHOe COCTOSIHME BELUECTBA, (U3NUECKME BENMYUHBI U eAUHULbI NX
M3MepPeHUs, CKOPOCTb.

Buonorua: KneTka, OpraHuWsMm, 3KocucTeMa, Ouoctepa, Makpo- W
MUKPO3NEMEHTbI, BUTaMUHbI, 0OMEH BELLIECTB B OpraH13Me.

[eorpamsi: MMHepanbl, ropHble NOPOAbI, NOME3HbIE UCKOMaeMble, TOM/MBO,
pecypcs!.

TexHoNornsa: XMmmyeckas NPOMbILLIEHHOCTb, MeTanayprus, npousBoACTBO
CTPOUTENbHbIX MaTepuanoB, CeNbCKOX03ACTBEHHOE MNPOM3BOACTBO, MNULLEBAs
NPOMbILLNEHHOCTb,  (DapMaLieBTUYECKas  MPOMbILLNEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3N1EKTPOHHAs MPOMbILLINEHHOCTb, HAHOTEXHOIOT N,



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBbI MO XUMWU
HA BASOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®droCc COO ycraHaBnMBaeT TpeboOBaHUS K pe3ynbTaTaM OCBOEHUS
obyvaroMmcs  nporpamMMm  CpeAHero obuwero 06pa3oBaHUA  (JIMUHOCTHBIM,
MeTanpeAMeTHbIM M MPeAMETHbIM).  Hay4yHO-MeTOAMYECKOM OCHOBOW  Ans
pa3paboTKN MaHMPYyeMbIX Pe3y/ibTaTOB OCBOEHMS MPOrpamMm CpefHero oouiero
06pa3oBaHuns ABMSETCA CUCTEMHO-AEATEIbHOCTHBIN NOAXOA,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKType
NINYHOCTHbIX Pe3y/bTaTOB OCBOEHMSI MpeameTa «XUMWsS» Ha YPOBHE CPeAHEro
06LLero 06pa3oBaHns BblgeNieHbl CNeaytoLLMe CoCTaBNAoLWMeE:

0CO3HaHMe O06yYatoLLMMUCA POCCUNCKOM FPadKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTMHO, CAMOCTOSATENIbHOCTM U CaMOOMPeAeNEHNIO;

Ha/Mune MOTUBALMMN K 00YYEHNIO;

LieNeHanpaB/ieHHOe pa3BUTME BHYTPEHHUX YOEXAEHWUIA NTMUYHOCTM Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XMW,

FOTOBHOCTb M CMOCOGHOCTb 06YyYatoWMXCA PYKOBOACTBOBATLCA B CBOEM
AEATENIbHOCTU LIEHHOCTHO-CMbICNOBLIMU YCTaHOBKaMW, MPUCYLLMMMK LENOCTHOM
CUCTEME XMMUYECKOI0 06pa3oBaHms;

Ha/Mumne NPaBOCO3HAHUA 3KOMOTMYECKON KyNbTypbl U CIOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL YXXM3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMUS» OOCTUratoTCA B
eIMHCTBE YYeOHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBMM C
FYMaHUCTUYECKUMU, COLMOKY/bTYPHbLIMK, AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMM
N naeanamyv POCCUCKOro rpaXkaaHCKoro o6ulecTsa, MPUHATbIMU B 0O6LLECTBE
HOpMamMuM W MpaBWIaMu  MOBEAEHWUs,  CMOCOGCTBYHOWMMM  npoLeccam
CaMOMOo3HaHWsi, CamopasBUTUS W  HPaBCTBEHHOIO CTaHOBMEHUS  JINYHOCTYU
0byyaroLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHWS npeaMeTa «XWMUSI»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYECKON AeATe/lbHOCTH
06yyaroLMxca No peasmsaumy NPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YuC/e B
4acTu:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHUSA 0OYYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 006513aHHOCTEN,
YBaXKEHUS K 3aKOHY 1 MPaBoNopsaKy;

NpeacTaBNeHUs O COUMaIbHbIX HOPMax W MpaBunax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FOTOBHOCTM K COBMECTHO TBOPYECKOW [eATeNbHOCTM MPU  CO34aHMK
yUebOHbIX MPOEKTOB, PelleHMn Y4ebHbIX W Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUM
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTU MOHMMATb WM MPUHMMATb MOTMBbI, HaMEpPEHWUs, JIOTUKY W
apryMeHTbl ApYyrux npu aHannse pasinyHbIX BULO0B YH4eOHON AesATeNIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LLEHHOCTHOINO0 OTHOLUEHMS K WCTOPUYECKOMY W Hay4yHOMY Hacneiuto
0TeYeCTBEHHOW XUMUN;

YBaXeHUA K Mpoueccy TBOpYecTBa B 00/1aCTU TeOpUM WM MPaKTUYeCKOro
MPUMEHEHUS XUMUM, OCO3HAHWA TOrO, YTO AOCTUDKEHUA HAYKW ecTb pe3y/fbTaT
LJINTENbHBIX  HaOMOLEHWUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHBLIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;

MHTepeca WM MNO3HaBaTe/IbHbIX MOTMBOB B MOJIyYEHWW W MOC/EAYHOLLEM
aHa/n3e MHgopmaumMm o0 nepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHOM
XUMUW;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS S

HPaBCTBEHHOI0 CO3HaHMS, 3TUYECKOro MNOBEAEHNS;

CMOCOBHOCTU OLIEHMBATbL CUTYaLMN, CBA3AHHbIE C XUMUYECKUMW SIBNIEHUSAMMU,
N MPUHMMATbL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACL HA MOPa/ilbHO-HPaBCTBEHHbIE
HOPMbI 1 LLEeHHOCTH;

FOTOBHOCTM OLeHMBaTb CBOE MOBeAeHMEe W MOCTYMNKN CBOMX TOBapuLlen C
MO3MLUMIA HPABCTBEHHbLIX M MPaBOBbIX HOPM W OCO3HaHWE MOCMeACTBUIA 3TUX
MOCTYNKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e30MacHOro ob6pasa  XKWM3HW,
HeoOX0AMMOCTN OTBETCTBEHHOr0 OTHOLUEHWS K COOCTBEHHOMY (hM3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobntofeHna npaswua 6e3onacHOro o6palleHus C BellecTBamMyu B ObITY,
MOBCEAHEBHOM XXMU3HU U B TPYA0BOW AeATENIbHOCTY;

MOHNUMaHMSA LEHHOCTM MpaBul  WHAVBUAYALHOTO U KOMJIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAX, YrpoXKatoLwmx 3[40P0BbIO M XKN3HWN NIOAENR;

0CO3HaHWA NOCNEeACTBUIA U HENPUATUA BPefHbIX MpUBbIYeK (YnoTpebneHns
aJIKorons, HapKOTUKOB, KYPeHNs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOMW  KOMMETEHTHOCTM B Y4eBHO-MCCNefoBaTe/IbCKoM
[eATeNIbHOCTN,  OOLEeCTBEHHO MONE3HOW, TBOPYECKOM W Jpyrux  Buaax
[eATeIbHOCTY;

YCTAHOBKM Ha aKTUBHOE Yy4yacTWe B PeLUeHUM MNpaKTUYecKuX 3agad
coumanbHOM Hanpae/ieHHOCTM (B paMKax CBOEro K/acca, LLKO/bI);



MHTepeca K NpakTUYecKOMY M3yYeHUIO NPoeccuii pasiniyHoro poga, B TOM
ymncsie Ha OCHOBE MPUMEHEHUS NPEAMETHbIX 3HaHWI M0 XMW,

YBKEHUS K TpyAY, NIOAAM TpyAa W pesynbTatam TPYLOBOIN LeaTeIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHAMBUAYa/IbHON  TPaeKTopum
obpa3oBaHus, Oyayllerd npoeccMm K peannsalm COBCTBEHHbIX YXM3HEHHbIX
M1aHOB C YYETOM JINYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUKN, NHTEPECOB U
NnoTpebHOCTEN 06LLECTBA;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

3KONOrMYECKM LenecoobpasHoro OTHOLLEHWS K NPUMpoAe, Kak WCTOYHUKY
CYLLLECTBOBaHNSA XXM3HW Ha 3eM/Ie;

MOHMMaHWSA TN106a/IbHOTO XapakTepa 3KOJIOTMYECKUX Mpob6nemM, BANAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOM U CoLManbHOR cpeapl;

0CO3HaHUSi HeobXOAMMOCTU  WUCNONb30BaHUA  [JOCTUDKEHWUA XUMUKU  [ANs
PeLLEHNS BOMPOCOB paLyoHaibHOro NPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTUA  [ENCTBUIA, NPUHOCAWMX Bpef  OKpYXatoLlei
MPUPOAHOIA Ccpede, YMEHWUS MNPOrHO3MPOBaTh Heb6MaronpusTHbIE 3KOIOrMYecKune
MocnefCcTBUSA NPeAnpUHUMaEMbIX AeACTBUIA U NpesoTBpaLlaTh UX;

HaIMUMA PasBUTOr0 3KOSIOMMUYECKOr0 MbILLMIEHUS, 3KONOTMYECKON KyNbTypbl,
onbITa AeATeNbHOCTH 3K0NOrMYECKOiA HanpaB/fIEHHOCTW, YMEHNS
PYKOBOACTBOBATLCA UMW B MO3HaBAaTENbHON, KOMMYHUKATUBHON M COLManbHOM
MPaKTMKe, CMOCOOHOCTM W  YMeHUS aKTUBHO MNPOTMBOCTOATL  WAEONOIMK
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

CPOPMMPOBAHHOCTN MUPOBO33PEHMS,, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUA HAYKM 1 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNEUUdUKN  XUMUM  KaK HayKW, OCO3HaHMA e€ ponu B
(hopMMpOBaHNM  PaLMOHAIbLHOrO Hay4HOr0 MbIW/EHNS, CO3A4aHWN LENOCTHOrO
NpeacTaBNeHNs 06 OKPYXKatoLEM MUPE Kak O efMHCTBE NPUPO/bl U YENOoBEKa, B
MO3HaHMN MNPUPOAHBLIX 3aKOHOMEPHOCTENM W PelleHnn MpobiaeM CoxXpaHeHus
MPYPOAHOro PaBHOBECWS;

y6eXXAEHHOCTM B 0CO6GOM  3HAYMMOCTM  XUMWUM AN COBPEMEHHOM
UMBMAM3AUMN: B €€ TyMaHWUCTUYECKON HanpaBfieHHOCTM W BaXKHOW ponu B
CO3JjaHNN HOBOI 6a3bl MaTepuanbHON KynbTypbl, PELLUEHUN FN06anbHbIX NPO6IEM
YCTONYMBOrO Pa3BUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUYHECKOW, MULLIEBON U
9KONOrMYecKoin 6e30nacHOCTM, B PasBUTUM MeULMHbI, 0becnevyeHnn YCnoBUiA
YCMELIHOrO Tpyda W 3KOMOrMYeCKM KOMGOPTHOW D>KM3HM KaXKAOro 4jieHa
00L1ecTBa;

eCTEeCTBEHHO-Hay4yHOW TPaMOTHOCTW: MOHMMAHWUA CYLWHOCTW MeTOLOB
MO3HaHMS, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKaX, CMOCOOHOCTU MCMO/b30BaTb



Mosiy4aeMble 3HaHWS 419 aHaM3a U 0OBACHEHNSA ABIEHUIA OKPYXKatoLwero mupa u
MPOUCXOAALLMX B HEM M3MEHEHWIA, YMeHUS enaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4HbIX (aKTOB M MMEILWMXCA faHHbIX C UeNbl  Moay4vyeHns
[AOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTU CaMOCTOATENIbHO MCMOMb30BaTb XMMUYECKMe 3HaHUS NS
peLLeHns Npo6ieM B peasibHbIX XXU3HEHHbIX CUTYaUUsX;

MHTepeca K NO3HaHWIO U UCCeA0BaTeNbCKON feATeNbHOCTHY;

FrOTOBHOCTM M CMOCOOGHOCTM K  HerpepbiBHOMY  00pa3oBaHuO U
camoo6pa3oBaHUIO, K aKTUBHOMY [MOJIYYEHUIO HOBbIX 3HaHWA MO XUMUK B
COOTBETCTBUU C XXM3HEHHbIMW NOTPEOHOCTAMU;

NHTEpeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccnoHanbHOM
[eATeNIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHUS Y4eOHOro npeamMeTa «XUmms» Ha
YPOBHE CpeAHero 06LLero 06pasoBaHUs BKIKOYAOT:

3HaYMMble AN (DOPMMPOBAHUS  MUPOBO33PEHMS  00Yy4aroLMXCS
MeXANCLMNIMHapHbIe (MeXnpeaMeTHbIe) 06LLeHay4YHble MOHATUS, OTpaxaroLme
LLeNNIOCTHOCTb Hay4YHOW KapTUHbI Mupa W Cneunpuky MeToLOB MNO3HaHWS,
MCNONb3YeMbIX B €CTECTBEHHbIX Haykax (MaTepus, BELLECTBO, 3HEPrUs, SABNEHME,
Mpouecc, CUCTeMa, HayUHbIN akT, NPUHLUMN, TMnoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccnefoBaHve, HabnoLeHVEe, U3MEPEHUE, IKCTIEPUMEHT 1 ApyTrue);

YHUBepCa/lbHble Y4YeOHble AeACTBUA (Mo3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,

PErynsiTuBHbIE), obecneynBatoLLme (hopmmpoBaHue (hYHKLMOHa/IbHOM
rPaMOTHOCTM 1 COLMabHOM KOMMETEHUMM 06yyatoLwmnxcs;
CMOCOBHOCTb obyyaromxcs 1CMOoMb30BaTh OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWS M YHMBEpPCa/lbHble Y4YebHble
[eNCTBUSA B NO3HABATE/IbHOW M COLMaNbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKAKT OB/laleHNe YHUBEPCa/IbHbIMN
Yy4yebHbIMM  MO3HaBaTe/lbHbIMW,  KOMMYHWKATUBHbIMW U PErynsaTUBHbIMM
AEeNCTBUAMMN.

OBJaaaeHune YHHBEpPCATbHBIMH YueOHbIMU NMo3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENIbHO  (hOPMYy/NMpoBaTb M akTyanm3mpoBaTb  MNPoGemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

onpefenATtb LUenu [OeAaTenbHOCTW, 3ajaBas MapameTpbl U KPUTEpUn nx
LLOCTKEHUA, COOTHOCUTL pe3ynbTaTbl AeATE/IbHOCTM C NOCTaBMEHHbLIMUY LIeNAMU;

MCMONb30BaTb MPW OCBOEHWM 3HAHWI MPUEMBLI IOTMYECKOr0 MbILLMIEHNS —
BbIAENATb XapaKTepHble MPU3HAKM MOHATMIA U YCTaHaBIMBaTb MX B3aMMOCBSA3b,



MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06bACHEHUS OTAE/bHbIX (haKTOB U
ABNEHUI;

BblOVMpPaTb OCHOBaHWA W  KpUTEpUM [N1F  KNacCUPUKaLuMM  BeLlecTB U
XUMUYECKNX peakLuii;

yCTaHaB/MBaTb MNPUYNHHO-CNEACTBEHHbIE  CBA3M  MEXAYy M3y4aeMbIMu
ABNEHNAMU;

CTPOUTb NIOrMYecKne paccyxpeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanornn), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI M 3aK/THOUEHWS;

MPUMEHATb B MPOLIECCe MO3HAHWUS, UCMO/b3yeMble B XUMUN CUMBOJINYECKNE
(3HakoBble) Mogenn, Npeobpas3oBbIBaTb MOAE/bHbIE MPeACTaBNeHNS — XUMUYECKMIA
3HaK (CMMBO/M) 3/MeMEHTa, XMMU4Yeckas qopMmyna, YpaBHEHME XUMUYECKOMN
peakuunm — Mnpu pelieHnn yyebHbIX MO3HaBaTe/lbHbIX W MPaKTUYECKUX 3afad,
MPUMEHATb Ha3BaHHble MOZe/bHble NPEACTaBNEHNA A/19 BbIABEHNS XapaKTepHbIX
MPU3HAKOB N3y4aeMblX BELLECTB M XUMUYECKNX peakLni.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BflafeTb OCHOBaMM METOLOB HAy4YHOro MO3HAHWUA BELLECTB M XUMWUYECKNX
peakuuii;

(hopMynunpoBaThb LeNn 1 3afa4un 1nccnefoBaHns, UCMOMb30BaThb NOCTaB/IEHHbIE
M CamMOCTOATE/IbHO COPMY/IMPOBaHHbIE BOMPOCbl B KayeCTBE WHCTPYMeHTa
MO3HAHWA N OCHOBbI A4/19 (hOPMMPOBaHKSA TUNOTE3bI MO NPOBEPKE NPaBUIbHOCTU
BbICKa3bIBAEMbIX CY>KAEHWI;

BfafeTb HaBblkaMW CaMOCTOSATE/IbHOTO MJIaHUPOBaHWUA U MPOBeAeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATbL YMEHNA Habno4aTh 3a XO40M
npouecca, CamOCTOATE/IbHO MPOrHO3MpPOBaTb €ro pesy/bTar, (POPMY/IMPOBaTb
0606LLEHNS N BbIBOAbI OTHOCUTENIHO AOCTOBEPHOCTY Pe3y/bTaToB UCCNeL0BaHNS,
COCTaBNATb 060CHOBaHHbIA OTHYET O NPOAeaHHOW paboTe;

npuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOA U MPOEKTHOM
[eATeNbHOCTA, MPOSBAATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB peLleHNs NPaKTUYecKMX 3adad, MPUMEHEHUIO Pa3/INYHbIX
MeTO/0B MO3HaHWA.

3) pabora ¢ unpopmMaumeii:

OPUEHTMPOBATLCA B Pas3/IMYHbIX WUCTOYHUKAX MHDopMauum  (Hay4Ho-
MonynspHas JfmMTepaTypa XUMWYECKOrOo COAEPXKaHus, CrpaBOYHble Mocobus,
pecypcbl VIHTepHeTa), aHa/M3MpoBaTb UHMOPMAaLMIO pas/IMyHbIX BUAOB U (hopm
npefcTaB/eHus, KPUTUYECKM oLeHMBaTb eé [NOCTOBEPHOCTb 7
HENpPOTMBOPEYNBOCTb;



(hopMy/IMpoBaTh 3amnpocbl U NMPUMEHATL pPas/IMyHble METOAbI MpY MOUCKe Y
oTbope MHGopMauunW, Heob6XoAMMOW ANA  BbINOMAHEHMS  Y4YeOHbIX  3aaad
onpefengéHHoro Tmna,

npurobpeTaTb OMbIT WCMNOMb30BaHWUSA MHKHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI 1 PasINYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYKO  (hopMy  MNpeAcTaB/IeHNs
NHopMaLnn (CXembl, rpadunkm, AvarpaMmmbl, TabMULbl, PUCYHKU 1 OPYTUe);

MCMOMb30BaTb Hay4yHbIM S3bIK B KayeCTBe CpeAcTBa npu pabote ¢
XVUMUYECKOW  MH(OpMaUMen: NPUMEHATb  MeXNpeaMeTHble  ((hn3nyeckume U
mMaTeMaTUYecKune) 3Haku U CUMBOJIbI, (DOPMY/bl, a66peBMaTypbl, HOMEHKIATYPY;

MCNonb3oBaTb W MNPeobpasoBbiBaTb  3HAaKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsgHoCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY»K4aemMoil TeMbl B X0fe Auanora u/mnm
AMCKYCCUKM,  BbICKa3blBaTb  MAen, (hopMy/nMpoBaTb  CBOW  NPeAJIOXKeHWs
OTHOCUTE/IbHO BbIMOJ/IHEHWS NPeL/I0XEHHON 3afauun;

BbICTYMNaTb C MNpe3eHTauMeil pe3ynbTaToB MO3HaBaTe/IbHOW [eAaTeslbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHMKAMU NMPY BbIMOSHEHUN
XMMUYECKOr0 3KCreprMeHTa, NpakTUYecKoin paboTbl N0 UCCMef0BaHUIO CBOMCTB
M3y4aemblX BELLECTB, pean3almmn y4ebHOro npoekTa U POpMyInMpoBaTh BbIBOAbI
Mo pesynbTaTtam MPOBeAEHHbLIX WCCNeAoBaHWUIA MyTEM COrnacoBaHus NO3ULMIA B
X0Ae 06CyXAeHNA 1 06MEHA MHEHUAMMN.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJIAATHBHBIMHA HeﬁCTBHHMH:

CaMOCTOSATEe/IbHO MMIaHMpPOoBaTb M OCYLLECTBNATbL CBOK MO3HABATE/IbHYHO
[eATeNIbHOCTb, Ornpegenss eé uenv W 3afadv, KOHTPOAMpPOBaTb M MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii  anropuTm  AeNCTBUIA  NpU
BbIMO/IHEHUM  Y4YeOHbIX W WCCNefoBaTeNlbCKMX 3adad, BblouMpaTb Hambosee
3PQEKTMBHbIA CMNOCO6 WX pelleHnss ¢ YYETOM MONYYEHUS] HOBbIX 3HAHWUIA O
BELLECTBAX N XUMUYECKUX peakUmsiX;

OCYLLECTBNATb CaMOKOHTPO/b CBOEI [eATeNIbHOCTU Ha OCHOBE CamoaHa/In3a
N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

MpegMeTHble  pe3y/ibTaTbl  OCBOEHMS Kypca «OpraHuyeckas Xumus»
OTpaXatoT:

COPMUPOBAHHOCTb  MPEACTaBNEHUA O  XUMWUYECKOW  COCTaB/SOLLEN
eCTECTBEHHO-HaYy4YHON KapTWHbI MUpa, POAM XUMUW B MO3HAHUW  ABNEHUI



npupogsl, B  (DOPMUPOBAHUN  MbILWIEHUA U KY/NbTypbl  JIMYHOCTM, €é
(hYHKLMOHA/IbHON rpaMOTHOCTW, HEOOXOAMMOW AN15 PeLLeHNs NPaKTUYeCcKnX 3agau
N 3KOMOrM4yeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0POBbI0 U MPUPOLHOM
cpese;

BfafieHne  CUCTEMON  XMMMYECKUX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OCHOBOMofararoLme MoHATUS  (XMMWUYECKWMIA  3MIEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aTOMa, MOJeKy/a, BaSIEHTHOCTb, 3/1EKTPOOTPULATE/TbHOCTb, XUMUYECKas
CBA3b, CTPYKTYpHaa (opmyna (pasBépHyTas M COKpaléHHas), MO/b, MONSpPHas
macca, MOJIFPHbIA 00bEM, YrNepoAHbIA CKeneT, (YHKUMOHa/IbHas rpynna,
pagvkasi, n3omepusi, N30Mepbl, TOMOIOTMYECKUIA PSAA, TOMOJIOTW, YrneBoopoabl,
KICNOPOA W a3oTcofepXalime COefMHeHUs, MOHOMeP, NOAMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/ISIPHbIE COEAMHEHNSA); TEOPUN N 3aKOHbI (TEOpPWUS CTPOEHUSA
opraHuyeckux Bewlects A. M. ByTniepoBa, 3aKOH COXpaHeHUs MaccCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKUI $A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
neXkawjme B OCHOBE MOHUMaHUS MPUUYUHHOCTM U CUCTEMHOCTU XUMUYECKUX
ABNEHWI, (HaKTOMOrMYecKMe CBeAEeHUs O CBOWCTBAX, COCTaBe, MONYYEHUN U
6e30MacHOM UCMO/b30BaHUN BaXKHEMLUMX OpraHU4YeckuX BeLLECTB B ObITy U
MPaKTUYECKOW AeATeNbHOCTU Yesl0BeKa;

CPOPMMPOBAHHOCTb YMEHWUIA BbISIBNATL XapaKTepHble MPU3HAKN MOHATWA,
yCTaHaBNMBaTb MX B3aMMOCBS3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA MPU
OnucaHuM cocTasa, CTPOEHWSA U MPeBpaLLeHnin OpraHUYeCKUX COeAUHEHNI;

ChOpMMPOBAHHOCTb YMEHWUIA WUCMOMb30BaTb XMMUYECKYH) CUMBOMNKY [N
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (Pa3BEPHYTON, COKpaLLEHHOW)
(hopmMyn  OpraHMYecKMX BeLECTB W YpaBHEHUA  XMMUYECKUX  peakLui,
M3roTas/MBaTb MOZENN MOMEKY/T OpraHNYecKMX BELLECTB A1 WAMCTpauum mx
XMMUWYECKOI0 1 NPOCTPAHCTBEHHOIO CTPOEHNS;

ChopMMPOBAHHOCTb YMEHMWIA YCTaHaB/MBaTb MPUHALANEXHOCTb M3YYEHHbIX
OpraHM4YecKMx BeLWECTB MO WX COCTaBy W CTPOEHWO K onpeaenéHHoMmy
Knaccy/rpynne coeamHeHuii  (YrneBogopoAbl, KUCNOpo4 W a30TcofepxKalive
COEAMHEHUNS, BbICOKOMOMNEKY/NAPHbIE COeAMHEHWNs), [faBaTb WM Ha3BaHUSA MO
cuctematuyeckorr HomeHknatype (IUPAC), a Takxe NpuMBOAUTb TPUBMASIbHbIE
Ha3BaHWUsA OTAE/IbHbIX OPraHNYeckuUx BewecTB (3TWNEeH, MPONWUAEH, aueTWU/IeH,
3TUNEHTNINKONb, TAULUEPUH, (eHoN, dopmanbaernd, auetanbaerng, mypasbuHas
KNCOTa, YKCYCHas K1CNOTa, 0/1eMHOBas K1CI0Ta, CTeapuHOBas KUCOTa, M1H0KO033,
(hpyKTO3a, Kpaxmas, Lensoso3a, rMnumH);

COpMMPOBAHHOCTb YMEHUS ONpeaensTb BUAbl XUMWYECKOW CBSI3U B
OpraHMyecKnx CoeanHeHNAX (O4NHapHbIe N KpaTHbIe);



ChOpMUPOBAHHOCTL YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux Bellects A. M. byTneposa 5151 06bACHEHNSA 3aBUCMMOCTN CBONCTB
BELLLeCTB OT MX COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNA MacChl BELLECTB;

COpMMPOBAHHOCTL  YMEHWU  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hm3nyeckne N XMMUYECKMe CBOMCTBA TUMUYHLIX MPeACTaBUTENE Pas/INYHbIX
KNacCOB OpraHN4Yeckux BellecTB (MeTaH, 3TaH, 3TW/IEH, NPOMWIEH, aueTu/eH,
oyTaaveH-1,3, meTunéytagmeH-1,3, 6eH301, MeTaHON, 3TaHO/, 3TWUIEHT/INKO/b,
rNALEpVH, (DeHOs, aueTanbAerng, MypaBblMHas M YKCYCHas KWUCOTbI, T/1H0K03a,
KpaxmaJi, Lesiniin103a, aMMHOYKCYCHas KMUCoTa), UTIOCTPUPOBATL FTeHETUYECKYHO
CBA3b MeXAY HUMW YpPaBHEHUAMW COOTBETCTBYHOLUMX XUMUYECKUX peakuui C
1CMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn30BaTb UCTOUHUKN YTIEBOLAOPOLHOIO
Cblpbsi  (He()Tb, MPUPOAHbLIA ras3, Yrofb), Crocobbl WX nNepepaboTKn U
MpaKTUYecKoe NPUMeHeHMe NPOAYKTOB MepepaboTku;

CPOPMMPOBAHHOCTb YMEHWUI MNPOBOAUTL  BbIYUCIEHUS MO XMMUYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/MMYeCTBa MCXOLHOMO BeLLecTBa WAM MPOAYKTa
peakuum no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOLHbIX
BELLECTB UM MPOAYKTOB peakLuumn);

ChopMMPOBAHHOCTb YMEHWIA BnafgeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMO/b3YEMbIX B XUMUM MPU U3YYEHUUN BELLECTB U
XUMUYECKNX ABNEHNI (HAabNoAeHNE, N3MEPEHME, SKCMIEPUMEHT, MOENMPOBaHME),
NCMOMb30BaTb CUCTEMHbIE XWMMWYECKME 3HAHWA AN MNPUHATUA pPeLleHuid B
KOHKPETHBIX >KMU3HEHHbIX CUTyauusXx, CBSi3aHHbIX C BellecTBAMU W UX
MPUMEHEHUNEM;

CPOPMMPOBAHHOCTL YMEHWIA CO6MIOAATL NPaBu/Ia MoJb30BaHUA XUMUYECKOM
nocyaon m nabopaTopHbIM 0060pYyAOBaHMEM, a TakKXe npaBuia 06palleHus C
BellecTBamMy B COOTBETCTBMM C MHCTPYKLUMAMW MO BbINO/HEHNIO N1a60PATOPHBIX
XUMMUYECKNX OMNbITOB;

CPOPMMPOBAHHOCTb YMEHWIA NAaHMPOBaTb W  BbIMOMHATD  XMMUYECKUIA
3KCNepuMeHT (npeBpaLleHns opraHMyYecKnx BeLLECTB NPU HarpeBaHuu, nosiyyeHune
3TWNEHA W W3yYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnyYecKmx
BeLLecTB, AeHaTypauus GenkoB NPV HarpeBaHWM, LBETHblE peakuuy GenkoB) B
COOTBETCTBMM C MpaBuiaMuU TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U1 nabopaTopHbIM  060pYyAOBaHWEM, MPeACTaB/ATL pe3ysnbTarhl
XMMUYECKOrO 3KCMepvMeHTa B (hOopMe 3anucy ypaBHEHWI COOTBETCTBYHOLLMX
peakuunin 1 hopMynnMpoBaTh BbIBO/bl HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHMI KPUTUYECKM aHaIn3MpoBaTb XMMUYECKYHO
WH(OPMaLMIO, MONy4YaeMyrd M3 pasHbIX WCTOYHWMKOB (CpeAcTBa MacCOBOM
NHopmauun, IHTEpPHET 1 Apyrux);



ChOPMMPOBAHHOCTb ~ YMeHWIA  cobnofaTh  MpaBuia  3KOMOTMYeCKU
LleniecoobpasHoro noBeAeHWst B ObITY W TPYAOBOW AeATENbHOCTM B LENsx
COXpaHeHUs CBOEro 3[10pPOBbSi U OKpPY)KaroLleid NpupoaHoli cpefpbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUS Ha >KMBble OPraHW3mbl OMPeAenéHHbIX OpraHNYecKux
BELLIECTB, MOHMMAs CMbIC/ MokaszaTens MAK, NOACHATb Ha NpumMepax Crocoobl
YMEHbLUEHVS U NPeoTBPaLLeHNs WX BPEAHOro BO3AENCTBUS Ha OpraHuam
Ye/0BeKa;

NS 06YyYaroLMXCA C OrPaHWUYEHHbIMM BO3MOXHOCTSIMI 3[0POBbS: YMEHWE
NPUMEHSTb 3HaHUS 06 OCHOBHbIX [OCTYMHbIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKUX SBNEHWIA;

ONS CNenbiX W CnaboBMAALMX O0OYYarOLMXCA: YMeHMe WCMNOoMb30BaTh
PeNbeqHO-TOUEYHYIO CUCTEMY 0603HaYeHWiA J1. Bpaiins ans 3anmMcy XUMUYECKMX

(hopmy.
11 KJIACC

MpeameTHble pe3ynbTaTbl OCBOEHUs Kypca «O6was n HeopraHu4yeckas
XUMUS» OTPAKatoT:

COpMMPOBAHHOCTb  MPEACTaBNEHNA: O  XMMWUYECKOM  COCTaB/SOLLEN
eCTECTBEHHO-Hay4YHOW KapTWHbI MWpa, POAM XUMWUA B MNO3HAHWUM SABJIEHWIA
npupoael, B  (JOPMUPOBAHMM  MbILMEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/11 PeLLeHNs NpPaKTUYecKnX 3aaay
N 3KONOTMMYECKM 060CHOBAHHOIO OTHOLLUEHUS K CBOEMY 3[0POBbK W NPUPOAHONA
cpege;

BNafeHne  CUCTEMON  XMMMYECKMX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OcHoBoOMonaratowpe NOHATUSA (XUMWYECKUIA 3N1eMeHT, atom, usorton, s-, p-, d-
3NEKTPOHHbIE OpPOWUTaNM aToMOB, WOH, MOMEKYNa, MOfb, MOMAPHbIA 06BEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENLHOCTL, CTEMEHb OKUCMEHUSA, XUMUYECcKasa CBA3b
(KoBaleHTHas, MOHHasA, MeTa/lIyecKas, BOAOPOAHANA), KPUCTA/IINYECKas PeLUBTKa,
TUNbl  XUMUYECKUX  peakuui, pacTBOp, 3NMEKTPO/NTbI,  HE3NEKTPONNTHI,
3NeKTPONNUTUYECKaA Auccoumnaumnsi, OKUCINTeNb, BOCCTAHOBUTENb, CKOPOCTb
XVMUYECKOW peakuun, XMMUYECKOe paBHOBECUE); TEOpUM W 3akKoHbl (Teopus
3NEKTPONUTMYECKON Auccoumaunn, nepuoamyecknii 3akoH [. V. MeHaeneesa,
3aKOH COXPaHeHWs MaccCbl BeLLeCTB, 3aKOH COXpaHeHUA W MpeBpaLLeHns 3Heprum
MNpU XUMUYECKUX peakumax), 3aKOHOMEPHOCTW, CMMBOJIMYECKUI A3bIK XUMUMU,
MWPOBO33pPeHYECKNEe 3HaHWUA, feXalline B OCHOBE MOHMMaHWA MPUUYNUHHOCTU 1
CUCTEMHOCTU XUMUYECKUX ABMEHWNIA, (haKTONOrMYecKMe CBeAEeHWUA O CBOMCTBAX,
COCTaBe, Moly4YeHnn 1N 6e30MacHOM MCNOb30BaHUM BXKHENLLNX HEOPraHUYeCKNX
BELLLECTB B ObITY M NPaKTUYECKON AesATe/IbHOCTU YE/0BEKE;



CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKW MOHATURA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
ONUCaHUN HEOPraHMYeCKMX BELLECTB U UX NPeBpaLLeHi;

ChOPMMPOBAHHOCTb YMEHWUIA WCMOMb30BaTb XUMUYECKYH CUMBOMNKY [ANA
COCTaB/IeHMs  (JOPMy/N  BELIECTB W YpaBHEHWIA  XMMUYECKUX  peakuui,
cuctemarmyeckyto HomeHknatypy (IUPAC) n TpuBMasnbHble Ha3BaHUA OTAE/bHbIX
HeopraHMYecknx BelleCTB (YrapHblii ras, Yrnekucnblid ras, ammuak, rawéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBAsA COAa, MUPUT N ApYrure);

ChopMMPOBAHHOCTb YMEHWIA ONpeaesiATb BA/IEHTHOCTb M CTeMNeHb OKUC/IEHUA
XUMUYECKNX 3/IEMEHTOB B COEAMHEHUAX Pas3/IMYHOro COCTaBa, BMA XUMWUYECKOM
cBA3N (KOBa/IeHTHAsA, MOHHAA, MeTa/l/IYeckas, BOLOPOAHAA) B COeAMHEHUAX, TUM
KPUCTa/I/IMYECKOM PELLETKM KOHKPETHOro BellecTBa (aTOMHasi, MOJeKynspHas,
MNOHHas, MeTa/l/Inyeckas), XapakTep cpefbl B BOAHbIX pacTBOpax HeopraHM4ecKumx
COEQIMHEHNIA;

chopmMm1pPOBaHHOCTb YMEHWNA yCTaHaB/MBaTb MPUHALNEXHOCTb
HeopraHMyecKnx BELLEeCTB MO WX COCTaBy K OnpefenéHHoMy Knaccy/rpynne
COefIMHeHWn (MpocCTble BelwecTBa — MeTa/l/Ibl U HEMeTas/lbl, OKCUAbI, OCHOBaHMS,
KNCMOTbI, aM()OoTepHble TMAPOKCUABI, COMN);

ChopMMPOBAHHOCTb YMEHWIA PaCKPbIBATb CMbIC/ MEPUOAMYECKOro 3akoHa M.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYHO, 0OBbACHUTENTbHYIO
N MPOrHOCTUYECKYHO (DYHKLNN;

COPMMPOBAHHOCTb  YMEHWIA  XapaKTepu30BaTb 3/MIEKTPOHHOE CTPOEHME
aTOMOB  XVMMMWYECKUX 3neMeHToB 1-4 nepuodoB [lepnoamyeckor CUCTEMBI
XUmnyecknx snemeHtos M. M. MeHfeneesa, MCNoOb3ys MNOHATUA «S-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTuyeckmne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XUMUYECKUX 3/IEMEHTOB U NX COeAMHEHNI
Mo nepuogam un rpynnam Mepnoamnyeckort CMCTeMbl XUMUYECKUX 3fieMeHToB . U,
MeHzeneesa;

CPOPMMPOBAHHOCTL  YMEHWI  XapakTepu3oBaTb  (OMucbiBaTb)  06LiMe
XMMUYECKMEe  CBOMCTBA  HEOPraHMYeCKMX  BELLeCTB  Pas3IMUHbIX  K/1acCos,
MNOATBEPXAATb CYLLECTBOBaHME TEHETUYECKOM CBSI3M MeXAY HeopraHM4ecKumu
BeLLlecTBamu C NMOMOLLbHO YPaBHEHWIA COOTBETCTBYHOLMX XUMUYECKNX pPeakLUia;

ChOpMMPOBAHHOCTb YMEHUS KacCUPUUMPOBaTbL XMMUYECKME peakuun o
Pa3IMYHBLIM MpU3HaKam (YNCNy M COCTaBy pearvpyrolimMx BeLLeCTB, TENJI0BOMY
3ahekTy peakunmn, M3MEHEHUHO CTEMNeHe OKWUCMEHMS 3/1EMEHTOB, 06PaTUMOCTU
peakuuun, y4acTUIO KaTanmsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasInNyHbIX
TUMOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakLUiA MOHHOTO 0O6MeHa, Y4nTbIBas
YCNOBUSA, NPV KOTOPbIX 3TV peakumm nayT A0 KOHUQ;



ChOpMMPOBAHHOCTb  YMEHWI MPOBOAWUTbL  peakumun, MOATBEPXKAAtoLLMe
KauyeCTBEHHbIA COCTaB Pa3/IMYHbIX HeopraHMYecKUX BELLECTB, pPacro3HaBaTb
OMbITHLIM NYTEM WMOHbI, MPUCYTCTBYHOLLME B BOJHbIX pacTBOpax HeopraHM4ecKmnx
BELLEeCTB;

ChOPMMPOBAHHOCTb  YMEHWA  PacKpbiBaTb  CYLUHOCTb  OKMC/UTE/bHO-
BOCCTaHOBUTE/bHbIX PeaKLMin NOCPeACcTBOM COCTaB/EHUS 3M1EKTPOHHOIO GanaHca
3TUX peakuuii;

ChOPMMPOBAHHOCTb YMEHMWIA 0OBACHATL 3aBUCUMOCTb CKOPOCTM XUMNYECKOM
peakumn OT pa3NYHbIX (PaKTOPOB; XapaKTep CMELLEHNS XMMUYECKOro paBHOBECUS
B 3aBMCMMOCTM OT BHELLHEro Bo3aenctansa (NpuHumn Jle LLatense);

COPMUPOBAHHOCTb YMEHMIA XapaKTepu3oBaTb XUMWYECKME MPOLIECCHI,
nexkalye B OCHOBE MPOMbILLJIEHHOTO MOMTYYEHUSI CEPHOM KUCMOTbI, aMMUaKa, a
TakXke C(hHOpMMPOBAHHOCTb MPEACTaBEHNA 06 O0OLWMX Hay4YHbIX MPUHLMNAX W
3KOJTIOTMYECKMX NMPo6/ieMax XMMUYECKOro NPon3BOACTBA;

ChOpMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C WUCMO/b30BAHUEM
MOHATUA «MaccoBast [0/ BeLLeCTBA B PacTBOpe», 06bEMHbLIX OTHOLUEHWIA ra3oB
MNpU XMMUYECKMX peakLMax, MacChbl BELLECTBa UM 00bEMA rasoB Mo U3BECTHOMY
KONMYEeCTBY BeLLecTBa, macce Uanm 06bEMY OAHOr0 M3 Y4aCTBYHOLIMX B peakumu
BeLLEeCTB, TEN0BOro 3((heKra peakuUmMm Ha OCHOBE 3aKOHOB COXPaHeHWs Macchbl
BELLLEeCTB, NPEBPALLEHUNS 1 COXPAHEHWUS SHEPTUN;

chopMMPOBAHHOCTb YMEHWIA COBMOAATL NPaBMa NONb30BaHNS XMMUYECKOWA
nocyaon m nabopaTopHbiM 0060pyfOBaHMEM, a TakXe npaBuia obpalleHus C
BeLLleCTBaMU B COOTBETCTBMM C MHCTPYKUMUAMWU MO BbIMNOHEHNIO NabopaTOPHbIX
XUMNYECKMX OrbITOB;

COPMUPOBAHHOCTb YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCNepUMEHT (pa3fioXKeHne nepokcuaa BoAopoda B NPUCYTCTBMU KaTanmsaTopa,
onpefenieHne cpefbl PacTBOPOB BELLECTB C  MOMOLLbID  YHMBEPCA/ILHOIO
NHAMKATOPA, B/IMSIHWE Pa3/INyHbIX (JaKTOPOB Ha CKOPOCTb XMMUYECKOW peakuuu,
peakuMM MOHHOro OOMeHa, KauyeCTBEHHble peakUuuMu Ha Cyfbdar-, kapboHaT- u
X/I0PUA-aHNOHbI, HA KaTMOH aMMOHWS, PeLleHue 3KCMepUMEHTaIbHbIX 3a4a4y Mo
Temam «MeTannbl» U «HemeTanibl») B COOTBETCTBAM C MpaBUNaMU TEXHUKU
6e30nacHOCTM Npu 06paLLeHnn ¢ BelecTBamy 1 nabopaTopHbIM 060pYA0BaHNEM,
NpeAcTaBNATb  pe3ynbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopme  3anuvcu
YPaBHEHWNIA COOTBETCTBYHOLMX peakunin 1 (PopMynmMpoBaTh BbiBOAbl Ha OCHOBE
3TUX Pe3y/bTaTos;

COPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XMMUYECKYHO
NH(OPMaLMIO, MOMy4yaemMytd W3 pasHbIX WUCTOYHMKOB (CpeacTBa MacCOBOWM
KOMMYHUKaummn, VIHTEpHET 1 apyrux);



ChOPMMPOBAHHOCTb ~ YMeHWIA  cobnofaTh  MpaBuia  3KOMOTMYeCKU
LleniecoobpasHoro MNoBeAeHWst B ObITy W TPYAOBOW [AEATENbHOCTM B LENsX
COXpaHeHUs CBOEro 3/10pOBbSi M OKpY)Kalolleld NpupofHoli cpefpbl, 0CO3HaBaTb
OMacHOCTb BO3/EICTBMS Ha XKMBble OPraHn3Mbl ONPeAeNEHHbIX BELLLECTB, NMOHMMAs
CMbicn nokazatens MAK, NOACHATb Ha NpuMepax CrocoObl YMeHbLUEHUsS U
npefoTBpaLLEHNS UX BPeAHOr0 BO3AeCTBINSA Ha OPraHN3M YeN0BeKa;

ONS 00YYaloLMXCS C OrpaHWYeHHbIM BO3MOXHOCTSIMA 3[10POBbS: YMEHNE
NPUMEHSTb 3HaHUS 06 OCHOBHbIX [OCTYMHbIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKUX SBNEHWIA;

ONS CnenbiX W CNaboBUAALIMX 0O0YYalOLIMXCS: YMEHWE WCMO/b30BaTh
PeNbeHO-TOUEYHYIO CUCTEMY 0603HaYeHWiA J1. Bpaiins ans 3anmMcy XUMUYEeCKUX

hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM U @pPoBbIE
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOM XMMUM
MpeaMeT opraHnyYeckoi xmmuun. Teopus htto://school
1.1 CTPOEHMS OPraHNYecKMX CoeanHEHNI A. 3 ARD/ISEhOO™
collection.edu.ru/
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
http://school-
2.1 MpefencHble YyrneBo4opoabl — a/IKaHbl 2 collection.edu.ru/
59 HenpegenbHble yrneBoL0opoAbl: a/ikeHbl, 6 1 http://school-
' KalNeHbl, aIKUHbI collection.edu.ru/
http://school-
2.3 ApomaTtunyeckme yrnesogoposbl 2 collection.edu.ru/
54 [MprpoaHbIe NCTOYHUKM YTIEBOAOPOLO0B U 3 1 http://school-
' nx nepepaboTka collection.edu.ru/
http://school-
2.5 1 )
collection.edu.ru/
WToro no pasgeny 14
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeJUHEHNs
http://school-
3.1 CnnpTbl. deHoN 3 M
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.9 Anbgerngbl. Kap6oHOBbIE KMCNOTbI. 7 1 http://school-
' CnoXHble 3thupsbl collection.edu.ru/
3.3 Yrnesogpl 3 1 http://schaol-
collection.edu.ru/
WToro no pasgeny 13

Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus

http://school-

4.1 AMUHbI. AMUHOKNUCNOTLI. Benku 3 ;
collection.edu.ru/

WToro no pasgeny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 MnacTMaccsl. Kayuyku. BonokHa 2 http://schoc 1//S_Ch00|-
collection.edu.ru/
WToro no pasgeny 2

OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 35 2 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmenoBanue a31eJioB 1 TeM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. MeprnognyecKnii 3aKoH htto://school

11 n MNepnogmyeckas cucTema XMMNYECKUX 3 THULFBLO0
collection.edu.ru/

anemeHToB . . MeHaeneesa

12 CtpoeHwe BelecTBa. MHOroobpasue 4 http://school-

' BeLLEeCTB collection.edu.ru/
http://school-

1.3 XuMunyeckune peakLmm 6 1 1 ;
collection.edu.ru/
http://school-

viToro o pasaeny 13 collection.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
http://school-

2.1 MeTannbl 6 1 ATALTSENO0™
collection.edu.ru/
http://school-

2.2 HemeTannbl 9 1 1 ;
collection.edu.ru/

53 CB#3b HEOpPraHNYecKnX 1 opraHn4ecKunx 9 http://school-

' BELLIECTB collection.edu.ru/
http://school-
viToro no pasaeny 17 collection.edu.ru/
Pa3nen 3. Xumus u ;Ku3Hb
http://school-
3.1 XUMUA N KNU3Hb 4 ATALTISENO0™

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Toro no pasgeny 4

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 34






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
MpeameT opraHMYecKor Xummnu, eé http://school-
1 1 ;
BO3HWKHOBEHWE, PAa3BUTUE N 3HAYEHNE 01.09.2023  collection.edu.ru/
Teopus CTPOEHNA OpraHNYecKnx http://school
2 coepnHerin A. M. byrneposa, ee 1 08.09.2023  collection.edu.ru/
OCHOBHbI€e MOI0XeHUA
MpefcTaBneHne 0 Knaccugukaumm
OpraHMYyecKux BeLecTs. HomeHKnaTypa http://school-
3 1 i
(cucTematunyeckast) 1 TpUBUa/IbHbIE 15.09.2023  collection.edu.ru/
Ha3BaHWA OpraHNYeCKMX BeLLEeCTB
AJIKaHbl: COCTaB N CTPOEeHNe, http://school-
4 . 1 ;
rOMOSIOrNYeCcKnn pag 22.09.2023  collection.edu.ru/
MeTaH 1 3TaH — npocTelwne http://school-
5 1 ;
npeacTaBUTeNN aikaHoB 29.09.2023  collection.edu.ru/
: . http://school-
6 AJIKEHbI: COCTaB N CTPOEHKE, CBOWCTBA 1 06.10.2023  collection.edu.ru/
7 ATWNeH 1 NpPonueH — NpocTeiine 1
npeacTaBUTeNN a/IKeHOB 13.10.2023
MpakTunyeckas padota Ne 1. «lMony4yeHune http://school-
8 o 1 1 }
3TU/IEHA N N3YYEeHNe ero CBOUCTB» 20.10.2023  collection.edu.ru/
9 AnkagneHbl. bytagneH-1,3 n 1 http://school-
meTunbytaameH-1,3. MNonyyeHne 27.10.2023  collection.edu.ru/
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CMHTETUYECKOTO KayuyKa 1 pe3vHbl

AJKWHBI: cOCTaB M 0COBEHHOCTH CTpOeHN4,

http://school-

10 romonormqefkmm pag. AueTuneH — 10112023 collection.edu.ru/
NPOCTENLLNIN NPeCcTaBUTeNlb /TIKUHOB

1 BbluncneHns No ypaBHEHMO XMMUYECKOIA http://school-
peakumnn 17.11.2023  collection.edu.ru/

12 ApeHbl: 6eH301 1 TOMYos. TOKCUYHOCTb http://school-
apeHoB 24.11.2023  collection.edu.ru/
["eHeTMYecKasn cBs3b Yr1eBoL0pOL0B, http://school-

13 ;
NpuHagnexXalinx K pasfiMyHbIM Knaccam 01.12.2023  collection.edu.ru/
MprpoaHbIe NCTOYHUKM YTIEBOAOPOLOB:

14 n pm po AHbIVI ras u non :ble HegTzHﬂle fttp.//school-

pupoA yT ! 08.12.2023  collection.edu.ru/
rasbl, He()Tb M MPOAYKTbI €é nepepaboTKn
[MprpoaHbIe NCTOYHUKM YT N1eBOAOPOLOB:

15 NPUPOAHLIV ras n I'IOI'IyTHb[e He(pTAHble 15.12.2023
rasbl, He()Tb M MPOAYKTbI €é nepepaboTKn

16 KoHTposnbHas paboTta no pasgeny
«Y'TNeBoaopoabi» 22.12.2023

17 MpefensbHble 04HOATOMHbIE CNNPTHI: http://school-
METaHO/N 1 3TaHo/. BogopoaHas cBA3b 29.12.2023  collection.edu.ru/

18 MHoroaToMHbIle CUPTLI: 3TUNEHTIUKO/b U http://school-
rMNLEPUH 12.01.2024  collection.edu.ru/
®eHoN: CTPOEHNE MOMEKYNbI, PU3NYECKME http://school-

19 o i
N XMMNYECKNe CBONCTBA, NPUMeHeHne 19.01.2024 | collection.edu.ru/

20 Anbaervapl: hopmanbaerug v http://school-
auetanbgerns. AUeToH 26.01.2024  collection.edu.ru/

21 O[HOOCHOBHbIE NpeaebHble KAP6OHOBbLIE http://school-
KMUCNOTbI: MypaBbUHasA 1 YKCYCHas 02.02.2024  collection.edu.ru/
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MpakTnyeckas pabota Ne 2. «CBoICTBa

http://school-

22 o i
pacTBopa YKCYCHOIN KNCNOTbI» 09.02.2024  collection.edu.ru/
CTeaprHoBas 1 0/1€MHOBAs KUCNOTbI, Kak htto:/ischool

23 NpeLCTaBUTENN BbICLLUMX KapOOHOBbIX 16.02.2024 _ucollection.edu.ru/
Kucnot
Mblina KaK Co/v BbICLUNX KapOOHOBbIX http://school-

24 o ;

KWCNOT, UX MOIOLLEe AEUCTBUE 01.03.2024  collection.edu.ru/
CnoxHble 3(hmpbl Kak NMpov3BOAHbIE htto:/fschool

25 Kap60OHOBbIX KACNOT. MMAPOn3 CNOXHbIX 15.03.2024 _p—collection.edu.ru/
agumpoB

26 JKvpbl: rnaponuns, npuMeHeHue, http://school-
bronorunyeckas posb X1pos 22.03.2024  collection.edu.ru/
YneBofpl: COCTaB, Knaccugpukaums. htto:/fschoal

27 BaxkHeunLune npeCcTaBUTENN: TNIHOKO3a, 05.04.2024 _picollection.edu.ru/
(hpyKTO3a, caxaposa

28 Kpaxman u uennonosa Kak npupogHble http://school-
nosiMmepbl 12.04.2024  collection.edu.ru/
KoHTposibHas paboTa no pasgen

29 «chﬁo 04C0 IDe xa meg rAaHm)t:ecr(me hitp://school-

POACOAEPKaLLE Op 19.04.2024  collection.edu.ru/
COeANHEHUA»
. http://school-

30 AMAHI: METVNAMIH 1 aHUNH 26.04.2024  collection.edu.ru/
AMUHOKMNCNOTbI KaK aM()OTepPHbIE htto/fschool

31 OPFAHMHECKAE COGRNHCHMA, X 03.05.2024  collection.edu.ru/
ouonormyeckoe 3HayeHve. Mentuabl
benku Kak npupoaHble http://school-

32 ;
BbICOKOMO/EKY/IAPHbIE COEAMHEHNSA 10.05.2024  collection.edu.ru/

33 OCHOBHbIe NOHATUA XUMU http://school-
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BbICOKOMO/IEKYNAPHBIX COEANHEHNI 17.05.2024  collection.edu.ru/
OcCHOBHble MeTO/bl CUHTE3a htto:/ischool
o p://school-
34 BbICOKOMO/IEKY/IAPHBIX COEANHEHUN. 1 94.05.2024  collection.edu.ru/
[nacTmacchl, Kayyykun, BOIOKHa
OBLUEE KOJTMYECTBO YACOB NO 34

NMPOIrPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 XUMNYECKNIA 3neMeHT. ATOM. DNEeKTPOHHaS 1 http://school-
KOH(Mrypawms aTomoB 06.09.2023  collection.edu.ru/
Mepnoanyecknii 3aKoH 1 MNepuognyeckas

5 cMcTEMa XMMUYECKKX anemeHToB [. U. 1 http://school-
MeHzeneeBa, UX CBA3b C COBPEMEHHOM 13.09.2023  collection.edu.ru/
Teopuvein CTPOeHUs aTOMOB
3aKOHOMEPHOCTM N3MEHEHWS CBOICTB
XUMUYECKMNX 3/1EMEHTOB U NUX COEAUHEHNIA
no rpynnam v nepnogam. 3HayeHune http://school-

3 1 .
NnepuoanNyYecKoro 3akoHa 1 CUCTEMBI 20.09.2023  collection.edu.ru/
XUMUYeckunx anemeHTos .. MeHpaeneesa B
pasBUTUN HayKK
CTpoeHue BelllecTBa. XMMUYeCKas CBA3b, eé

4 BU[bl; MEXaHM3Mbl 06pa30BaHus 1 futp:fischogls

AL, . P 27.09.2023  collection.edu.ru/
KOBaJIEHTHOW cBA3W. BojopoaHasa CBA3b
BaneHTHOCTb. DNeKTpPooTPULATE/IbHOCTb.
CreneHb OKucneHus. BellecTsa http://school-

5 1 .
MOJIEKYNIAPHOTO N HEMOJIEKYNIAPHOTO 04.10.2023  collection.edu.ru/
CTPOeHns
[MoHATME O AUCMEPCHbIX CUCTEMAX.

6 VICTUHHbIE 1 KONNouHbIe pacTBOpPbI 1 R

AFbIE P el 11.10.2023  collection.edu.ru/

MaccoBasi [10/151 BELLIECTBA B PacTBOpe
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Knaccudukaums n HomeHknaTtypa
HEOpPraHMYecKnNX COeANHEHWIA.

http://school-

! ["eHeTMYecKasa CBA3b HeopraHN4ecKnx 18.10.2023 = collection.edu.ru/
BELL,ECTB, pa3/IMYHbIX K1accoB
Knaccnhmkaums XMMnyecknx peakLmii B
HeopraHN4ecKom 1 OpraHNYecKon Xumnm. htto://school-

8 3aKOH CoXpaHeHWs MacChl BELLLECTB; 3aKOH 95 10.2023 _p—collection.edu.ru/
COXPaHeHus 1 NpespaLleHns 3Heprum npu
XUMUYECKNX peakLmsax

9 CkopocTb peakuun. ObpaTnMble peakuum. http://school-
XUMNYeCKoe paBHOBecHe 08.11.2023  collection.edu.ru/
MpakTnyeckas pabota Ne 1. «BnusHue htto://school

10 pasnqublxvqoaKTopos Ha CKOpOCTb 15.11.2023 _picollection.edu.ru/
XUMUYECKOWN peakLum»
AnekTponuTUyeckasa guccoumaums. MNMoHatue
0 BoflopoAHOM rokasaTene (pH) pacTeopa. http://school-

11 i
PeakLun MOHHOro obmeHa. M'maponuns 22.11.2023  collection.edu.ru/
OpraHnyecKmx 1 HeOpraHNM4YecKnX BELLLECTB
OKMNCNTENIbHO-BOCCTAHOBUTESIbHbIE htt:/ischool-

12 peakumu. MoHATHE 06 3ﬂ€KTp£)J'IVI3e 99.11.2023 _p—collection.edu.ru/
pacnsiaBoB 1 pacTBOPOB COJEN

13 KoHTposnbHas paboTa no pasgeny http://school-
«TeopeTnYecKmne 0OCHOBbI XMMUMN» 06.12.2023  collection.edu.ru/
MeTansbl, UX NOMoXeHWe B Meprnoanyeckoi
cucTeme XMMUYECKNX anemeHToB . U. htto://school

14 MeHzeneesa 1 0CO6EHHOCTU CTPOEHNUS 13.12.2023 _picollection.edu.ru/

atomoB. O6Lme hn3nyecKmne cBONCTBa
MeTa/110B
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CnnaBbl METaNN0B. JNEKTPOXUMNYECKNI

http://school-

15 o i
pAL Hanps>XeHU MeTas10B 20.12.2023  collection.edu.ru/
XNMUYeCKMe CBOMCTBA BAXKHENLLNX htto:/fschool

16 METMHOBV(HanMM’ KA, Ka\:I'IbLI,l/II/I, Markn, 27.12.2023  collection.edu.ru/
IIOMUHUNIA) U NX COeAUHEHUIA

17 XVMUYecKme CBOMCTBA XpOMa, Meaun 1 Ux http://school-
COeIMHEHW 10.01.2024  collection.edu.ru/

18 XVMUYecKme CBOMCTBA LMHKA, XKenesa h Ux http://school-
COeANHEHWI 17.01.2024  collection.edu.ru/
MpakTnyeckas pabota No 2. "PelueHune

19 3KCNepUMeHTa/IbHbIX 334ay Mo TeMe hitp://school-

g " h 24.01.2024  collection.edu.ru/
«MeTtannbi»
HemeTtansibl, X NONOXeHWe B

20 MeproanYEecKOin CUCTEME XUMUYECKNX http://school-
anemeHToB A. . MeHaeneesa n 31.01.2024  collection.edu.ru/
0COBEHHOCTUN CTPOEHUS aTOMOB
®un3nyecKne CBOMNCTBA HEMETA/IIOB. htto/fschool

2 AVINOTPONIS HEWETANI08 (Ha MpUMEpe 07.02.2024  collection.edu.ru/
KNCopoza, cepsbl, hocopa 1 yrneposa)

99 XUMUYECKMe CBONCTBA rasioreHoB, cepbl U http://school-

NX COeAVHEHNIA 14.02.2024  collection.edu.ru/
XunmMmnyeckme CBOMCTBa a30Ta, hocodpa 1 nx http://school-

23 o .
COoeVHEHNN 21.02.2024  collection.edu.ru/
XUMUYECKMe CBOCTBA YrNepoaa, KPeEMHMS 1 http://school-

24 o i
NX COEAUHEHUN 28.02.2024  collection.edu.ru/

o5 MpUMeHeHNe BaXKHENLLNX HEMETANINOB U UX http://school-
COEANHEHWI 06.03.2024  collection.edu.ru/

26 O606LLeHME 1 cUCTEMATM3aLMSA 3HAHWIA MO http://school-
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Teme «HemeTan/bl». BbluncneHms no 13.03.2024  collection.edu.ru/
YPaBHEHMUSAM XUMUYECKNX peakLuii 1
TEPMOXUMUYECKNE PacUEThI
MpakTryeckas pabota Ne 3. «PeLueHne htto:/fschool
! .a.KcnepMMEHT.?anbIX SAAd O TEME ! 20.03.2024  collection.edu.ru/
HemeTannbl"»
28 KoHTposnbHas paboTa no Temam «MeTansbl» 1 http://school-
n «HemeTtannbi» 03.04.2024  collection.edu.ru/
HeopraHnyeckune 1 opraHNYecKme KUCNoThbl. http://school
29 HeopraHuyeckue v opraHn4eckue 1 10.04.2024 _p—collection.edu.ru/
OCHOBaHuA
AM(OTEPHbIE HEOPraHMYeCKMe 1
opraHuyecKue coegnHeHus. ['eHeTYecKas http://school-
30 1 .
CBA3b HEOPraHMYecKnX 1 opraHnyeckmx 17.04.2024  collection.edu.ru/
BELLEeCTB
Po/b XMMuK B 06eCreyveHnn 3KOOrMYeCKOi, http:/fschool
31 9HepPreTUYecKo 1 NLLEBOM 6e30NacHOCTH, 1 94.04.2024 _picollection.edu.ru/
pasBUTUN MeLULUHBbI
MpefcTaBneHns 06 06LLMX HaYYHbIX
32 n pmﬂ nnax n OMblLunI(Ja-‘HHoro)ll'lon YyeHus 1 http:/fschool-
P U'u P y 08.05.2024  collection.edu.ru/
BaXKHEWLLUNX BELLECTB
http://school-
33 Yenosek B MUpe BELLECTB U MaTepnaioB 1 15.05.2024  collection.edu.ru/
http://school-
34 XMW 1 340POBLE HenoBeka L 22.05.2024  collection.edu.ru/
OBLEE KOMMYECTBO YACOB INO 34

NMPOIrPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumnsa / TabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A., AKLUNOHEpPHOe
06LLecTBO «M3aaTenbCTBO «I1poCBeLLEHNE

e Xumusa, 11 knacc/ MabpuensH O.C., O6LLEeCTBO C OrpaHNYEHHOW
OTBETCTBEHHOCTbIO «APODA»; AKLNOHEPHOE 06LLIECTBO «l13aTeNbCTBO
«[1pocBeLLeHne»

» Xumusa, 11 knacc/ MabpuensH O.C., Octpoymos N.I"., Cnagkos C.A.,
AKUMOHepHOoe 06LLecTBO «l13aaTenscTBo «IpocBeLLeHme»

» Xumusa, 11 knacc/ EpemuH B.B., KysbmeHko H.E., po3gos A.A., JlyHuH B.B.;
nof pepakumein JiyHnHa B.B., O6LLECTBO C OrpaHNUYeHHO OTBETCTBEHHOCTbIO

«APO®A»; AKLMOHepHOe 00LLEeCTBO «M13aaTenbCcTBO «pocBeLLeHnes»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

Xumusa. 11 knacc. ba3osblil ypoBeHb. MeToanyeckoe nocobme 4964 aBTopsbl:
FabpuensH Oner Cepreesny, KaHanaaT nefarormyeckmx Hayk, npogeccop,
3aC/y)XXeHHbI yuntenb Poccuinickoin Pefepaumn, Nepsblid naypear npeMum
M3apun MockBbl B 06/1aCTV 06pa3oBaHms, ceMUKpaTHbIi COpOCOBCKMIA naypear,
MepBblii N06eanTeNb KOHKypca «YuuTens roga» (1990). HarpaxaeH naMsTHOM
mefanbto «850 neT MockBe», NOYETHbIM 3HaKOM « XXV NeT 6e3ynpeyHoit

cny»xoe r. Mockse»., Cnankos Ceprein AHatonbesndy, K. n. H, asTop YMK no



XUMUU N ecTecTBO3HaHWIO, pykoBoauTenb npoekTa 'K «[1pocseLLeHne»

cTouHuk: https://rosuchebnik.ru/material/khimiya-11-klass-bazovyy-uroven-

metodicheskoe-posobie-gabrielyan/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/

http://uroki.net/






