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MHNOACHUTEJIBHAS 3AIIMCKA

Mporpamma nNO XWMWUM Ha YPOBHE CpedHEro o06Llero 06pa3oBaHUs
pa3paboTaHa Ha OCHOBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
obpaszoBaHUM B Poccuiickon deaepaumm», TpeboBaHMn K pe3ynbTataM OCBOEHUS
(beaepanbHOM 00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obulero obpa3oBaHUA
(®OM COO), npeactaBneHHblX B PefepasbHOM  rocygapCTBEHHOM
obpasoBatenibHoM cTaHgapte COO, ¢ y4yétom KoHuenuuMu npenogaBaHus
yuyebHOro npeamMeTa «XummMus» B 06pa3oBaTe/IbHbIX OpraHn3aumnsax PoCCUICKOMN
denepaunn, peasM3yoUMX OCHOBHble 006pa3oBaTeflbHble MNPOrpammbl, WU
OCHOBHbIX MOJMIOXXEHUA «CTpaTermm pasBUTMS BOCMUTAHUA B POCCUIACKOM
depepaymm Ha nepmog go 2025 roga» (PacnopsbkeHue [NpaBuTensctea P® ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXO[0B K pa3paboTKe NporpaMmbl MO XMMUW, K OMNpPeaeneHuto
06LLel cTpaTern obyyeHus, BOCNUTaHMS U PasBUTUA 0ByYatoLLMXCA CpeacTBaMm
yyebHoro npegmeta «Xumusa» gna 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUIN
KoHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeNn,
coaepXXaHus, pe3ynbTaToB 06Y4YeHWss W TPebOoBaHU K YPOBHKO MOATOTOBKM
BbIMYCKHWKOB.

Xnmunyeckoe 06pas3oBaHue, nosny4yaemoe BbINYCKHMKaMM
06LLe0bpa3oBaTe/IbHON  OpraHM3aunn, SABNAETCS HEOTbEM/IEMON 4acTbio KX
06pa3oBaHHOCTU. OHO CAYXUT  3aBepLUalolMM  3TanoM  peaimsauuM  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHE K/IHOYEBbIX LEHHOCTEN, MNPUCYLLNX
LIeNNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HAHNA 3aKOHOB NPUPO/bI, POPMUPOBAHMSA MUPOBO33PEHNSA N 06LLEN KY/bTYpbI
UesioBeKa, a TakKXe 3KOMOrnmyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMy
300pPOBLI0 U MPUPOAHOI cpefe. PeannsyeTcsi XMMUYecKoe 06pa3oBaHMe
0byyaloLmMxca Ha ypoBHe cpefHero o6Llero obpasoBaHMs cpeacTBaMy y4ebHOro
npeaMeTa «XUMUSA», COAepXaHue W MNOCTPOeHWe KOTOPOro OnpefdeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEUUdUKN HayKU XUMWUW, €€ 3HaYeHns B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HW O0OLLECTBa, a Takke C Y4ETOM
O6LWMX Lenerl W NPUHUMMIOB, XapaKTepusyoLWmMX COBPEMEHHOE COCTOSIHME
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA Kak 3N1EMEHT CUCTEMbl €CTECTBEHHbIX HayK MrpaeT 0cobyto posib B
COBPEMEHHOW UMBUIM3ALMK, B CO3A4aHUM HOBOW 6a3bl MaTepuasibHON KyNbTypbl.
OHa BHOCUT CBOI1 BKfag B (hOpMUPOBaHME pauyoHasIbHOr0 Hay4YHOr0 MbILLIEHNS,
B CO3[aHune LefloCTHOro MpefcTaB/ieHns 00 OKpyXKatoLleM Mupe Kak O efVHCTBE
Npupoabl 1N 4YenoBeKa, KOTopoe (HOPMMPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA



BELLLECTBEHHOr0 COCTaBa OKPYXKAalOLLEro Mmpa, OCO3HaHUA B3aUMOCBSA3N MEX[Y
CTPOEHMEM BELLECTB, X CBONCTBAMM U BOSMOXKHLIMI 06/1aCTAMU NPUMEHEHNS.

TecHO B3aMMOfENCTBYSA C APYrMMU eCTECTBEHHBbIMM HayKaMWn, XUMUSA CTana
HEOTHbEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/IOBUEM YCMNELLHOI0
TPya W JKU3HW KaX[oro 4neHa obulectBa. COBpeMeHHas XMMMUA Kak Hayka
cosugatenibHas, Kak HayKa BbICOKMX TEXHOMOrWiA HanpaBfieHa Ha peLUeHune
rnobanbHbIXx NpPo6seM YCTOMUYMBOrO pPa3BUTMS YesloBeYeCTBa — CbIPbEBOWA,
3HEPreTMYECKON, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[0P0BbS.

B cooTtBeTcTBUM C OOWMMW LENsMU U MPUHUMNAMU CPegHero 0oOLLero
o6paszoBaHus cofep>kaHune npeameta «Xummsa» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yYeHUs) OPUEHTUPOBAHO MPEVNMYLLIECTBEHHO Ha OOLLEKYNbTYPHYHO NOArOTOBKY
obyvarolmxca, HeobXoAMMYKD WM AN BbIpabOTKM  MMUPOBO33PEHYECKMX
OPVEHTUPOB, YCMELIHOrO BK/IKOYEHUS B XKM3Hb  COUMYMa, MPOLO/IKEHUA
06pa3oBaHmMs B pa3/IMYHbIX 061acTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CocTaBnaowyMn  npeameta  «XUMusi»  SBASIOTCA  6a30Bble  KYpCbl —
«OpraHnyeckas Xummsa» u «O6Was 1 HeopraHMyeckas XuWMUS», OCHOBHbIM
KOMMOHEHTOM COAEPXKaHWNS KOTOPbIX SBMSKOTCA OCHOBbI 6a30BOi HayKuW: CUCTEMA
3HaHWI MO HEOPraHWYEeCKOM XMMUK (C BKNKOUEHMEM 3HAHWIA U3 OOLLEA XUMUK) U
OpraHn4Yeckon xnummn. PopMMpoBaHNe AaHHOW CUCTEMbI 3HAHWMI MPU U3YUEHUU
npegmeTa ob6ecneyvnmBaeT BO3MOXHOCTb PacCMOTPEHUS BCero MHOroobpasms
BELL,ECTB Ha OCHOBE OOLLMX NOHATWIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTpyKTypa codepXaHuns KypcoB — «OpraHu4yeckas Xumus» n «O6uas u
HeopraHmyeckas XuMmus» CHopMMpoBaHa B Mporpamme Mo XMMUW Ha OCHOBE
CUCTEMHOIO MOAxoja K W3ydeHMIO Y4yebGHOro Mmatepuana W 06yc/oB/eHa
NCTOPUYECKM  OBOCHOBaHHbIM  Pa3BUTMEM  3HaHMI  Ha  ONpPeAenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4ecko XMMUW BeLLECTBa
paccMaTpuBalOTCA Ha YPOBHE K/acCMYECKOW Teopun CTPOEHUSI OpraHM4YecKuX
COeIMHEHWI, a TakkKe Ha YpPOBHEe CTEPEOXUMUYECKMX W  3NEeKTPOHHbIX
NPeacTaBNEHUIA O CTPoeHUM BellecTB. CBefleHUs 06 M3y4yaeMblX B Kypce
BELLECTBAX AalTCs B Pa3BUTMM — OT YIN1eBOAOPOA0B A0 C/OXHbIX GMONOrMYeCcKm
aKTVBHbIX COEIMHEHMI. B Kypce OpraHM4yeckom Xumuu MNONy4varoT pasBUTUE
ChOpMMPOBAHHbIE Ha YPOBHE OCHOBHOMO 00LLEro obpasoBaHus nepBoHaYa/IbHbIE
NpeacTaBneHNst 0 XMMUYECKON CBA3W, KNaCcCUPUKALMOHHBLIX MPU3HaKax BeLLECTB,
3aBMCMMOCTM CBOWCTB BELLECTB OT UX CTPOEHNUS, 0 XMMUYECKON peakumn.

Mof4 HOBbIM YI/NIOM 3peHUs B npeameTe «XuMus» 6a30BOr0  YpPOBHS
paccMaTpuBaeTCs M3YYeHHbI Ha YPOBHE OCHOBHOMO 006Llero o6pasoBaHuMA
TEOPeTUYECKNA MaTepuan W (PaKTONOrMYeCcKne CBeAeHUs O BeLlecTBax MU
XMMUYECKOW peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHuM4yeckas
XUMUS»  0ByYaloLMMCS  MPeLOCTaB/IAETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue



MepPOANYECKOrO 3aKOHA C OOLLETEOPETUYECKMX U METOA0NOMMYECKUX MO3NLNNA,
rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHWE (YHKUMIA 3TOro 3akoHa — OT
0606LaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EnvHas cuctema 3HaHUA O BaXKHEMLLMX BeLecTBax, UX COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKXKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX MNpOoTeKaHWs AononHseTca B Kypcax 10 m 11 Knaccos
aNleMEeHTaMM  COflepXKaHWs, UMEKOWMUMU  KyNbTYPONIOrMYECKUin U NPUKNagHON
XapakTep. 3TW 3HaHUA CMOCO6CTBYIOT MOHVMAHWIO B3aUMOCBA3N XUMUKN C
APYTUMU HayKaMK, PacKpbiBalOT eé pofib B MO3HABATENIbHOW M MPaKTUYEeCKOM
[eATeNIbHOCTN YesioBeka, CrocOoOCTBYHOT BOCMMUTAHUIO YBaXKEHWA K npoueccy
TBOPYECTBA B 06/1aCTU TEOPUMN N NPAKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOTatoT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOLWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
npobnemax, CBA3aHHbIX C XMMWEW, KPUTUYECKM OCMbICIMBATb WMH(OPMaLMo 1
NPUMEHATb €& [ANd MOMOSHEHWUA 3HaHWI, PeLueHns WHTENNEKTYalbHbIX U
3KCMEPUMEHTa/IbHbIX UCCNEA0BaTENbCKMX 3afay. B uenomM cogep)kaHve y4ebHoro
npegmeta  «XUMWUS»  [aHHOrO  YPOBHS  M3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmMmpoBaHMe Y 06yYatOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
(hnnococknx maen, TakMx Kak: matepuasibHOoe efMHCTBO HeOpPraHM4eckoro u
OpraHMyeckoro mwmpa, 00YC/NOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MNO3HABAaEMOCTb MPUPOAHBLIX SBMAEHWUI MYTEM 3KCMEepUMeHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM  (hakTaMu U TeOPeTUYECKUMM
MpeanockIsIKaMm, 0CO3HaHMe POv XMMUKN B PELLEHNM 3KOTIOTMYECKNX NpobeM, a
TaKXxXe Npob6siem coepexxeHnst IHepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbIX
TEXHO/IOMMIA 1 MaTepunasnos.

B nnaHe peweHus 3agad  BOCMMTaHMS, pPasBATUS W coLManm3aLmm
0byyaloLmxca MPUHATbIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefAeneHuto
COAepPXKaHWA M MOCTPOeHMs npeAMeTa MpegycMaTpmBatoT — (hopMmUpoBaHue
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWmMX 6a30Boe 3HayeHMe A1
Pa3/IMuHbIX BWAOB [EATENbHOCTW: pPELLUEHUS MNpob6neM, MOUCKa, aHanmn3a W
06paboTKN MH(opPMaLMK, HEOOXOANMBIX A1 MPUOBPETEHUSA ONbITa NPAKTUYECKOA
N UCCNeAoBaTENbCKON [AESTENbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMs, TaK U Ha YPOBHE CPeAHEro o6LLero obpasoBaHuUs, Npy onpeaeneHnm
COAEePXKATEeNbHON XapaKTePUCTUKM Leneld U3ydeHus npeameTa Harpas/ieHVeM
MepBOCTENEHHOM 3HAYMMOCTU TPaAMLMOHHO MPU3HAETCA (POPMMPOBaHME OCHOB
XMMUYECKON HayKn Kak 061acT COBPEMEHHOIO eCTeCTBO3HaHMSA, MPaKTUYEeCKOM
AeATeNIbHOCTN YenoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C



METOANYECKOMN TOUKM 3PEHUs TakoW MNoAxXod K OnpefeneHuto Lenein mn3yyeHus
npeaMeTa AB/ISETCA BMOJIHE OnpaBAaHHbIM.

CornacHo [aHHOW TOYKe 3peHus TNIaBHbIMK LeNfsgMU U3YYeHns npeameTa
«XnMUs» Ha 6a30BoM ypoBHe (10 —11 Ki.) ABNAKOTCS:

o (hOpMUpPOBAHME CUCTEMbI  XMMWYECKMX 3HAHWMA  KakK  BadKHeWLUei
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWMHbI MUpa, B OCHOBE KOTOPOIA
NeXaT K/KYeBble MOHATUA, PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHME fi3blKa HayKW, YCBOEHWE W MOHUMaHWE CYLLHOCTW [AOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapakTepa, 03HAKOMJIEHMe C UCTOpUel
NX PasBUTUSA N CTAHOB/IEHUS;

o (hOopMUPOBaHME W Pa3BUTME NMPEACTaBNEHNIA O HayYHbIX METOAAX MO3HaHUSA
BELLECTB U XUMMWUYECKUX peakuuid, HeobXoAuMMbIX AN NPUOOPETEHMS
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB UM XUMUYECKUX SIBIEHWNA,
NMEIoLMX MECTO B MPUPOJE, B MPaKTUYECKOW 1 NMOBCEAHEBHON XKU3HU;

e PasBuUTME YMEHWIA 1 CNOCOOOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM U
OOBACHEHMEM  XMUMWUYECKOrO  3KCMEpPUMEHTa, COOMIAEHVMEM  MpaBui
6e30nacHOro obpaltleHus ¢ BeLLecTBamu.

Hapagy ¢ aTum, cogepykatenibHas XapakTepucTuKa Lener 1 3atad n3yyeHus
npeaMeTa B NporpaMMe Mo XMMmnm yTOYHEHa 1 CKOPPEKTMPOBaHa B COOTBETCTBMU
C HOBbIMW MpUOpUTETaMK B CUCTEME CPeaHero obulero obpasoBaHns. CerogHs B
npenogaBaHMM  XMMUW B OONbLUEN  CTENeHW OTAAETCA  NPeArnoYTeHMne
MPaKTUYECKOW KOMIMOHEHTE COAEepXKaHUst 0O6YyYeHWUs, OPWEHTUPOBAHHON Ha
MOArOTOBKY BbINMYCKHMKA 00LLe06pa3oBaTe/lbHON OpraHn3aunn, BnaferoLlero He
HabopoM 3HaHWA, a (PYHKUMOHA/IbHOM rPamMOTHOCTbIO, TO eCTb crocobamu u
YMEHMSMMN aKTUBHOMO MOYYEHUSI 3HAHWI N NPUMEHEHNS X B PeaibHOWM YXXMU3HU
ANS peLeHns NPaKTUYecKnX 3aaad.

B cBA3M C 3TUM Npu M3ydeHUU npegMeTa «XUMUA» LOMUHUPYLOLLEee
3HayeHVe NPUOBPETAIOT Takme Lenn 1 3afa4m, Kak:

aflanTaumsa oby4varowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs Munpa,
(hopMMpoBaHME  WHTENNIEKTYa/lbHO  PasBMTOM  JIMYHOCTM,  rOTOBOM K
camoo6pa3oBaHUI0, COTPYLHUYECTBY, CaMOCTOATE/IbBHOMY MPUHATUIO TPaMOTHbIX
PELUEHNI B KOHKPETHbIX XXMU3HEHHbIX CUTyaLMaX, CBA3aHHbIX C BELLECTBAMU N KX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy  0Oy4alOLWMXCA  KNHOYEBbIX  HaBblKOB  (K/HOYEBBIX
KOMMNETEHLMIN), MMEIOLWMX YHUBEPCA/IbHOE 3HayeHWe A1 pPas3/InyHbIX BUAOB
[eATeNbHOCTU: pelleHns nNpo6sieM, Noucka, aHanmsa n 06paboTKM MHGopMaLmK,
HEOOXOANMbIX ANA MPUOBPETEHNA ONbiTa [AeATeNIbHOCTW, KOTopas 3aHWMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKU C NOo3nLMia



9KOJIOTMYECKO 6e30MacHOCTM XapakTepa BAMAHWUA BELLECTB M XUMUYECKUX
MPOLECCOB Ha OpraHM3M YesioBeka v NMPUPOLHYHO Cpedy;

pasBuUTME MO3HaBATE/IbHbIX WHTEPECOB, WHTENIEKTYaNlbHbIX M TBOPYECKMX
CNOCOBHOCTEN 06yYatoLWMXCS: CNOCOBHOCTM CaMOCTOATE/IbHO MPUOBPETATb HOBbIE
3HaHWA MO0 XUMUMN B COOTBETCTBUM C XXM3HEHHBLIMW NOTPEOHOCTAMU, UCMO/b30BATb
COBpPeMeHHble MHOPMaLMOHHbIE TEXHOIOTUKX A1 NMOUCKa U aHann3a yyebHoW U
Hay4HO-NOMY/NAPHON NHDOPMALMN XUMUYECKOTO COAEPXKaHUS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06yYatoLMXCA acCoOLMaTUBHOIO N TOrMYECKOro
MbIL/IEHMSA, HabNOAATeIbHOCTW, COBPAHHOCTN, aKKYPAaTHOCTU, KOTOPble 0COBEHHO
Heo6X04MMbI, B YaCTHOCTW, MPW MNIAHUPOBaHUM W MPOBEAEHUN XMMWUYECKOro
3KCNEPUMEHTE;

BOCMUTaHME Yy Obyyalolmxca  YOe)XaEHHOCTM B F'YMaHUCTUYECKOW
HanpaB/eHHOCTU XUMWMK, €€ BaKHOM Pon B pelleHMn rnobaibHbIX Npobem
paumoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MNPUPOAHOro pPaBHOBECWUS, OCO3HAHWA HeobX0AMMOCTM 6epeXxHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0POBbHO, a TakXe MPUOBPEeTeHNs OrbiTa
NCMO/Mb30BaHNA MOJMYYEHHbIX 3HAHWA AN MPUHATUA TPaMOTHBLIX PeLLueHnA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU ABNEHUSMMN.

B yyebHOM nnaHe cpefHero o6ulero o6pas3oBaHMs npeaMeT «XUMUSA»
6a30BOro YpoBHSA BXOAUT B COCTaB MpeAMETHON 06/1acTn «ECTeCTBEHHO-HaYYHble
NpeaMETbI».

OO6LLiee YmMCo YacoB, OTBEAEHHBIX A1 N3YUYEHUS 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 Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKol XMMUN: eé BO3HUKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MOMYYEHMM HOBLIX BELLECTB U MaTepuanoB. Teopusa CTPOEHUS OpraHNYecKux
coeanHeHuin A. M. byTnepoBa, eé 0CHOBHbIE NONOXeHWSA. CTPYKTYpPHbIe POpMY/bl
opraHuyeckmx BellectB. [omonorusa, u3omepus. XuMUYecKasa CBf3b B
OpraHNYecKMx COeAMHEHUAX — OAUHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 Knaccupukaumum opraHMYecknx BellecTB. HomeHKnaTypa
OpraHMYyecKnx COeAMHEHWUN (CUcTemMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/ieHMe C o6pasliaMn OpraHMYeckKMx BeLecTB U MaTepuasiamy Ha KX
OCHOBE, MO[e/NMpoBaHWe MOSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onncaHne AeMOHCTPaLMOHHbLIX OMbITOB MO NMpeBpaLLeHNo OpraHUYeCcKNX BeLLLeCTB
Npwu HarpesaHUK (NnaBfeHne, 06YrMBaHNE U ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHMe, TFOMOMOrMYeckuin psg. MetaH M 3TaH —
NpoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NPUMEHEHNE.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA pag. STUEH U NPOMNUIEH —
MNPOCTeALLNe NPeACTaBUTENN a/IKEHOB: (DM3NYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpVpPOBaHUS,  FaJIOrEHNUPOBaHNA, TUapaTaunn, OKWUCNEHUA U
nosimmepur3ammn), NoayyYeHe N NpUMeHeHMe.

AnKagueHbl: 6yTaameH-1,3 1 MeTunbytagmeH-1,3: CTPOeHMe, BaXKHeNLne
XMMUYECKMe CBOMCTBa (peakums nonvMmMepusaumm). onyvyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpoCTerWwmniA NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (U3nyeckre u
XMMUYeECKMe CBOMCTBa (peakuun ruapvpoBaHus, ranoreHMpoBaHus, ruaparayun,
ropeHus), NosyvyeHne 1 NPUMeHeHue.

ApeHbl. BeH30/1: cOCTaB, CTPOEHWe, (PU3MYECKME U XMMUYECKME CBOWCTBA
(peakummn rasioreHMpoBaHUA N HUTPOBAHWA), MONyYeHWe N NpUMeHeHue. Toayon:
cocmae, Cmpoerue, qbu3utte01<ue u xumuyeckue ceoticmaeda (peam;uu
CAJIOCCHUPOBAHUA U Humpoeaﬂuﬂ), noJjyyenue u npumeHeHue. TOKCUYHOCTb



apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBoLopojamMu, npUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHblE rasbl. HedTb M eé nponcxoxkaeHune. Crnocobbl nepepaboTKn HedTn:
MEPeroHKa, KpPeKWHr (TePMUYECKMIA, KaTaIMTUYECKMin), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHWE B MPOMbILLIEHHOCTU M B ObITy. KameHHbIi
Yro/ib 1 MPOAYKTbI €ro nepepadboTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykoB W PesuHbl, KOMIEKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJMIEKYN  YrNeBOAOPOAOB U
rajioreHonpPon3BoOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOSyYeHNe aTUIeHa
N U3yYeHMe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00bLEMA,
KO/IMYeCTBa MCXOAHOr0 BeLLEeCTBa WM NPOAYKTa peakuuu Nno M3BEeCTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble 0o4HOATOMHbIE CnMPTbl. MeTaHON W 3TaHON: CTPOEHME,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMWU MeTasinamu,
rasloreHoBOAOPOAAMI, TOPEHME), MpPUMEHeHWe. BofopoAaHble CBAN  Mexay
MO/IeKy1iaMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHOMa Ha OpPraHn3M YesioBeka.

MHOroaToMHble  CNUPTbLl.  JTUIEHIIMKONb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatomHble crnvpTbl). [elcTBue Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

®eHOM: CTPOEHMe MOJEKY b, (U3NYECKMe U XMMUYECKMEe CBOWCTBA.
TOKCMYHOCTL (PeHona. MpumeHeHWe heHona.

Anbpernabl U xemonwvl. POpManbierng, auetanbferng:  CTPOEHMe,
(hM3MYeCKMe U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakumK), NofyvyeHne n NpuMeHeHwe.

OfOHOOCHOBHble npefenbHble  KapboHOBble KUCMOTbl. MypaBbuHasa U
YKCYCHasl KUC/IOTbl: CTPOEHWNe, IM3NYEeCKMe N XMMUYECKMe CBOWCTBA (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CTeapvHoBasd M ONnenHoBas KMUCNOTbl Kak MpeacTaBUTeNIN BbICLUMX KapOOHOBbIX
KMCNOT. Mblfia Kak CO/M BbICLLUMX KAPOOHOBBIX KUCNOT, X MOKOLLIee AeNCTBME.

CnoxHble 3aupbl Kak MNPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [MAponus
CNIOXHbIX 3(MPOB. XXunpbl. MMAP0aM3 XMpoB. NprmeHeHKe XNPOoB. bruonornyeckas
POJb >KNPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesogoB  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rmgpokcmagom megu(ll), okucneHve amMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IEHME, OPOXEeHWe T[NHKO3bl), HaxXOXAeHVe B MNpupoAe, NMPUMeEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NoL0oM).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
nNpoBefeHve, HabMOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, Ka4yeCTBEHHblE peakuuMn OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHO/Ma
okcngom meau(ll)), MHOroaToMHbIX CrnMPTOB (B3aMMOAENCTBME TFNULIEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anmmopenCTBME Kpaxmania C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XMMUYECKOW peakumm (Maccbl, 06bEMa,
KONMYecTBa UCXOLHOrO BeLLecTBa UM NPOoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKallme opraHuyecKmne CoeuHeHNs.

AMUWHOKMCNOTBI KaK aM(DOTepPHbIE OpraHNYeckue coeauHeHus. dusmnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPUYHAasA WM TPETUYHasA CTPYKTypa 6e/KoB. XUMWYECKMe CBOWCTBA Oe/IKOB:
rMAPONN3, fleHaTypaLms, KayeCTBeHHbIe peakuuy Ha 6esku.

JKCNepuMeHTa/IbHblE METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHuid:
HabnoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6e1KoB npu
HarpeBaHun, UBETHbIe peakLun 6eKoB.

BricokoMoJIeKyasIpHBIE COeAUHEHU S

OCHOBHble MOHATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLmn, CPeaHAs MOEKyNsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nosiMMmepu3aLms 1 NoIMKOHAeHcaUmS.

AKCNepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX NpeBpaLeHuii:
O3HaKOM/IeHMe C obpasuamy NPUPOAHLIX U UCKYCCTBEHHbLIX BOSIOKOH, MiacTmacc,
Kayu4yKOB.

Me>xnpeLMeTHble CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHUN OPraHNYecKon XvMumn B
10 Knacce OCYLLECTBNAEGTCA 4Yepe3 WCMONb30BaHME KaK OOLUMX eCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHain3, CUHTEe3, Knaccuukalms, nepuognyHoCTb, HabnLeHue,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, IHeprus, Macca, aToM, 3/MeKTPOH, MOJeKyna,
3HEPreTMyYecKUn YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusM, 6uocdepa, 06MeH BeLLecTB B OpraHu3Me,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

["eorpacumsi: MUHepasbl, FOPHbIE MOPO/bl, NOMe3Hble NUCKOMaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOHOLLME CPeACTBa, IEKAPCTBEHHbIE N KOCMETUYECKMe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHEPreTUYeckne YpoBHW, NOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d-
aneMeHTbl. OCOBGEHHOCTM pacnpefenieHns 31eKTPOHOB Mo opbuTansM B aTtomax
3/IEMEHTOB MePBbIX YETbIPEX NMePUOA0B. DNEKTPOHHAA KOH(UIypaLms aTOMOB.

Meprognyeckunin 3akoH 1 Meproanyeckast cucTeMa XMMUYECKUX 3N1EMEHTOB
O. V. MeHpeneeBa. CBA3b NeproAMYECcKOro 3akoHa v Nepruoanyeckoin cUCTeMb!
XUMUYECKNX anemeHToB [l. . MeHpaeneeBa C COBPEMEHHOI TeOpuei CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWUS CBOWCTB XWMWUYECKUX 3/1EMEHTOB U
0bpasyembIX MMU MPOCTbIX W CMIOXHbIX BELEeCTB MO rpynnam u Mepuogam.
3HaueHVe NepruoaNYeCKOro 3aKoHa B PasBUTUN HayKMW.

CTpoeHve BewecTBa. XUMUYeckas CBA3b. Buabl XMMUYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNONAPHas, WOHHasA, MeTaiimyeckas). MexaHU3Mbl
06pa3oBaHNSi  KOBAJIEHTHOMN XMMWUYECKOW CBA3N (OOMEHHbIM W [OHOPHO-
aKLenTopHbIA). BogopofgHas CBA3b. BasneHTHOCTb. 3MeKTPooTpPUUATEe/IbHOCTD.
CteneHb OKUCNEHWUA. IOHbI: KATUOHbLI U aHUOHBI.



BewlectBa  MOSIEKYNAPHOTO W HEMONEKYNAPHOTO  CTPOeHus.  3aKoH
MOCTOAHCTBA COCTaBa BeLLeCcTBa. TwMbl KPUCTAININYECKMX PELLETOK. 3aBUCMMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTBa B pacTBOpe.

Knaccugmkaums HeopraHMyeckmnx COeAVHEHWNIA. HomeHKnaTypa
HeOpraHMYyeCcKMX BeLlecTB. [eHeTMYecKas CBA3b HeopraHMYyeckuUX BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNMYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXpaHeHWA 1 NpeBpaLleHns 3HEPrm Npu XMMUYECKUX peakLmsX.

CKOpoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMmYeckoro pasHosecus. MNpuHumn fle LLlaTense.

AnekTponnTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponutsl. Cpeaa
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE pPeakLnn.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUIt:
AeMOHCTpauma Tabnuu, «lMepnognyeckas cuctema XMMUYECKUX anemeHTos . W.
MeHzeneeBa», U3yyeHWe MOAENeNn KPUCTAINIMYECKUX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPALMOHHbBIX U NabopaTopHbIX OMNbITOB (Pa3/noXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BELLECTB
C MOMOLLbKD YHUMBEPCA/IbHOTO WHAMKATOPa, peakum WMOHHOro 00MeHa),
NpoBeaeHMe NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuid, B TOM  4uchne
TEPMOXUMUYECKME PaCUYEThbl, pPacyéTbl C WCMO/b30BAHWEM MOHATUA «MacCoBas
[0N5 BELLEeCTBa».

Heopranuuyeckasi xumusi

HemeTtannbl. MonoxeHve HemeTannioB B [lepuognyeckoin  cucteme
XUMUYECKUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHUS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTannoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Ku1cnopoaa, cepsbl, hoctopa v yrneposa).

XVMUYecKne CBOMCTBA BaXXKHEMLUMX HemeTasinoB (rasioreHoB, cepbl, a3oTa,
ochopa, yrnepoga U KPEMHMS) WU UX  COeAMHeHWA  (OKCWAOB,
KNC/IOPOACOAEPXKaLlnX KUCMOT, BOLAOPOLHbIX COeAVHEHUIA).

[MpUMeHEeHNe BXKHENLLNX HEMETa/I/TOB U UX COEANHEHWA,



MeTtannbl. MonoxxeHve meTannoB B epuoagnyeckoin cucTteme XMMUYECKUX
anemeHToB [. . MeHpeneeBa. OCOGEHHOCTU CTPOEHUS 3M1IEKTPOHHBIX 060/104eK
aTomoB MeTannoB. O6Lme (hranyeckme cBoiicTBa MeTanioB. CnnaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BAXKHEMLUMX MeTanioB (HaTpui, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeAMHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITy U
TeXHUKe.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
n3yyeHne Konnekumn «MeTansibl U Cniasbl», 06pasLoB HEMETa//10B, peLleHune
9KCMEPUMEHTa/IbHbIX 3afad, HabnofeHVe W OnucaHne AEeMOHCTPALUMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aFOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0YeR, KaueCTBEeHHbIE peakLmn Ha KaTUOHbI METasI/oB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KOMMYECTBY
BELeCcTBa, Macce UM 06bEMY OAHOMO M3 Y4YaCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYECTBA BELLLECTBA) NPOAYKTOB peakLmm, ecinm 0fHO
3 BELLLECTB UMEET NMPUMECH.

XHUMHUS U )KM3Hb

Ponb XvMun B 06ECNEYEHMN 3KONTOTNYECKOM, 3HEPreTUYECKOM N MULLEBON
6e30MacHOCTW, Pas3BUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKMNX PeaKLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TyYeHWst BaXKHEMLUMX BELLECTB.

UenoBeKk B MMUpe BELLECTB WM MaTepuanoB: BaXKHEMLIME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, KpacKu, CTEKNO, Kepamuka,
martepuasbl AN8 3NEeKTPOHWKM, HaHOMaTepuasbl, OpraHM4Yeckne U MUHepasbHble
yL06peHus.

XvMusi 1 300pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHWNA NEKAPCTBEHHbIX
npenapaTos, npaBuaa 6e30MacHOro UCMo/b30BaHWS NPenapaToB ObITOBON XUMUK
B MOBCEAHEBHOW XXN3HM,

MexXnpegMeTHbIe CBA3N.

PeaMzaums  MeXnNpeaMETHbIX  CBSI3eM  NpU  U3ydeHUM  obWweid U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
O6LMX EeCTEeCTBEHHO-HAay4YHbIX MOHATWI, TakK W MOHATUIA, ABNAOLWMXCA
CUCTEMHbIMU ANA OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI 0 LK.

OO6LuUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Knaccupukauus, nepuoanMYHOCTb, HabnaeHve,
3KCMEPUMEHT, MOZENMPOBaHNE, N3MEPEHUe, SB/IEHNE.



du3nKa: MaTepusi, IHeprus, Macca, aTom, 371EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWE BeLLecTBa, (PU3NYECKUe BESIMUMHBI U e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonornsa: kneTka, opraHuW3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcel.

TexHoMorns: Xmmmnyeckas MpPOMbILLIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILLNIEHHOCTb,  (PapMaLieBTMYeCKass  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA NPOIrPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeaMeTHbIM M MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMSETCA CUCTEMHO-AEATE/IbHOCTHbIA MOAXOA,.

B coOTBETCTBUM C CUCTEMHO-AEATENbHOCTHBIM MOAXO4OM B CTPYKType
JINYHOCTHbIX Pe3y/IbTaTOB OCBOEHMS MpeamMeTa «XUMUsS» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTI 1 CamMOOMNpPeeneHuIo;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNieHanpaB/IeHHOe pa3BUTUE BHYTPEHHUX YOeXAEHWUIA NIMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYalOLMXCA PYKOBOACTBOBATLCS B CBOEW
[eATeNIbHOCTU LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK  LieI0CTHOM
CUCTEME XMMUYECKOr0o 06pa3oBaHus;

Ha/IM4mMe NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA npeaMeTa «XuUMUs» LOCTUTAKOTCA B
eMHCTBE Y4eOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N naeanaMmm POCCUINCKOro rpakaaHcKoro obuiectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMWU W MpaBuiaMu  MOBEAEHWUs,  CMNOCOOCTBYHOLWMMM  MpoLeccam
CamMono3HaHMsi, CaMOpa3BUTUS W  HPaBCTBEHHOrO CTaHOB/IEHUSI  JIMYHOCTM
0byyatoLLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTpaXKarT
CPOPMMPOBAHHOCTb OrMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [AeATe/IbHOCTU
obyyatoLLmXca No peannsaumy NPUHATLIX B 06LLECTBE LLEHHOCTENR, B TOM Yu1C/ie B
4acTu:

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HaHMA 00yYatLWUMMNCA CBOUMX KOHCTUTYLIMOHHBIX MpaB U 0653aHHOCTEN,
YB@KEHUSA K 3aKOHY Y NPaBOMOPALKY;

MPeLCTaB/IEHNss O COUMAIbHBIX HOpPMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWI B KOJINEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHnn Yy4ebHbIX U Mo3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMAaTb W MPUHUMAaTb MOTMBbI, HaMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBXKEHUA K Mpoueccy TBOpYecTBa B 06/1aCTM TeOpUMM U MPaKTUYECKOro
MPYMEHEHNS XMMUKU, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBbIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUW W MOCNeyHOLEeM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTUN OLEHMNBATb CUTYaLMK, CBSA3aHHbIE C XUMUYECKUMMN SBNEHUSMN,
M NMPYHUMaTb OCO3HaHHbIE PeLLeHNs, OPUEHTUPYSACL Ha MOPa/ibHO-HPABCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefAeHWe N MOCTYMKW CBOMX TOBapuLLen C
MO3NLUMIA HPaBCTBEHHbLIX W MPaBOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMaHMS  LIEHHOCTE 3[0pOBOr0 UM 6e30macHOro ob6pasa  XXWM3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[10POBbLHO;

CO6MOAeHNA npaBun 6e30MacHOro obpalleHus ¢ BellecTsamy B ObITy,
MOBCEAHEBHOW XW3HW W B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS  LEHHOCTM MpaBui  WHAMBMAYASIbHOTO W KONJIEKTMBHOIO
6e30MacHOro NoBefAeHUst B CUTYaLMsX, YIPoXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNeACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebneHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATMBHOW  KOMMETEHTHOCTM B Y4ebHO-MCCNefoBaTe/IbCKoM
[eATeNbHOCTN,  OOLLECTBEHHO MOMIE3HON, TBOPYECKON W APYyrux  Bupax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTVMBHOE Yy4yacTMe B peLleHWM NpakTUyYecKnx 3agad
coumasibHoM HanpasneHHOCTH (B pamKax CBOEro Kacca, LUKO/bI);



NHTEepeca K NMpakTUYeCKOMY U3Y4YeHWUIO MPOoMeccuin pasiniyHoOro poga, B Tom
4mc/ie Ha OCHOBE NMPUMEHeHWS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOW AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayuiein npoeccun U peanmsauumnm COOGCTBEHHBLIX KU3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYeCKM Lien1ecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLECTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN06aNbHOr0 XapakTepa 3KOJIOTMYECKUX Npobsem, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NMPUPOAHOIA 1 CoLanbHOM cpeapbl;

0CO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAaHUA  JOCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpuaTUA  OeWCTBUA, MPUHOCALMX Bped  OKpPY>XKatoLein
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbILIEHNS, 3KOIOrMUYECKON KynbTypbl,
onbITa [eATe/IbHOCTH 3K0/0rMYECKOiA HanpasfeHHOCTH, YyMeHUA
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOGHOCTM W  YMEHUS aKTMBHO MPOTMBOCTOATb  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopMUpOBaHMM PaLMOHA/IbHOIO HAY4YHOrO MbILW/IEHUS, CO34aHUM  LIeNIOCTHOrO
NpefcTaB/ieHNs 06 OKPY>KatoLemM Mupe Kak O efAuHCTBE MPUPOAbl U YenoBeKa, B
MO3HAHUWM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn MpobreM CoxXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3ALMN: B €€ TyMaHUCTUYECKOM HanpaBfeHHOCTW W BaXKHOM ponu B
CO3JaHnN HOBOW 6a3bl MaTepuasbHON KyNbTypbl, PeLleHN r1o6abHbIX NPo6/em
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
9KO/IOrMyecKoin 6e30nacHOCTM, B PasBUTUM MeLULMHbI, 0b6ecnevyeHnn YCnoBuii
YCMELWHOro TpyAa M 3KOMOTMYECKM KOMMOPTHOM >KM3HM KaX[Oro uieHa
00LLecTBa;

eCTECTBEHHO-HAay4YHON TPaMOTHOCTM: MOHWMaHUS  CYLLHOCTM MeTO/OB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHbIX HayKaX, CMNOCOOHOCTW UCMO0/b30BaTh



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNIEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWMUXCA [aHHbIX C Le/blo  MoMyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOGHOCTM K  HenpepbiBHOMY  06pa3oBaHUiO U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUM C XKXMU3HEHHbLIMU NOTPEOHOCTAMY;

MHTepeca K 0COGEHHOCTAM TpyZda B pPas/IMYHbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOM KapTWHbI Mupa W cneyuduky MeTOA0B MO3HaHWS,
MCMNO/Nb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MPOLecC, CMCTeMaA, HayUHbI haKT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCcnefoBaHne, HabnoaeHNe, M3MepeHNe, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4yebHble aelicTBUS (MO3HaBaTe/NbHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YHatOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHMS U YHUBePCasibHble y4ebHble
[eCTBUA B NO3HABATENbHOW M COLMaIbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMAAEHNE YHMBEPCA/IbHbIMM
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHUKATMBHbIMU U PErynsaTUBHbIMU
AEeACTBUAMMN.

OBnaneHne YHUBEpPCAJIbHBIMU y‘leﬁHLlMI/I MO3HABATCJIbHBIMHA
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CamMoCTOSATE/IbHO  pOpMyNMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3ajaBas MNapameTpbl U KPpUTEPUM UX
AOCTUDKEHUS, COOTHOCUTL Pe3ynbTaTbl AesTe/lbHOCTU C NOCTaBNEHHbLIMU LENAMM;

1CMoNb30BaTb NP OCBOEHWUM 3HAHWUWA MPUEMbI NOMMYECKOT0 MbILIEHNS —
BblAeNATb XapaKTepHble MPU3HaKM MOHATWIA M yCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYOLLME NOHATUA AN 06bACHEHWS OTAENbHbIX (HaKTOB U
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  NPUUYUHHO-CNEACTBEHHbIE CBSI3M  MEXAYy  M3y4aeMbIMK
SABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTW W MPOTMBOPEUMS B paccmaTpuBaembiX
ABNEHNAX, POPMYMPOBATL BbIBO/bI U 3aK/THOUEHWS;

MPUMEHSATb B NPOLIECCE MO3HAHUS, UCMO/b3YeMble B XUMUN CUMBOJIMYECKIME
(3HaKoBbIE) MOJENM, NPe0bpPa30BbIBaTb MO/E/bHbIE NPEACTaBNEHNSA — XUMUYECKUNIA
3HaK (CMMBOM) 3NMEMEHTa, XUMUYecKas (opMyna, YpaBHEHME XMMWUYECKON
peakuum — npu pelleHnn yyebHbIX MO3HaBaTe/lbHbIX WM MPaKTUYECKUX 3aaad,
MPUMEHATb Ha3BaHHbIE MO/E/IbHbIE NPeACTaBNEHNS AN BbISBNEHNS XapaKTepHbIX
MPV3HAKOB N3y4aeMbIX BELLECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMM METOAOB Hay4HOro MO3HaHWS BELLECTB M XUMUYECKMX
peakuuia;

(hopMynMpoBaThb LN 1 3afa4mn UccnefoBaHns, UCNob30BaTh NOCTaB/EHHbIE
M CaMOCTOATENbHO CHOPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS M OCHOBbI A5 (HOPMUPOBaHWSA FMNOTE3bl MO NPOBEPKE MPaBUIbHOCTY
BbICKa3bIBAEMbIX CY>KAEHWIA;

BNafeTb HaBblkaMW CaMOCTOSTENIbHOTO MMaHUPOBaHWA U MPOBeAEeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATb YMEHUS HabnoaaTb 3a X040M
npouecca, CamoCTOSTENIbHO MPOrHO3MpPoBaTb €ro pesynbTaT, (OpPMYyIMpoBaThb
06006LLEeHMS 1 BbIBOAbI OTHOCUTE/ILHO JOCTOBEPHOCTM PE3YNbTATOB UCCMEA0BaHMS,
COCTaBNATb 060CHOBaHHbIA OTHYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNeloBaTeNbCKOW W MPOEKTHOM
AeATENIbHOCTN, MNPOSBAATL CMOCOOGHOCTb M TFOTOBHOCTb K CamMOCTOSITENIbHOMY
MOWCKY METOAOB pEeLUEHNS MNPaKTUYECKMX 3adad, MPUMEHEHUIO Pa3NYHbIX
METO/0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6WS,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb UHAOPMaLUIO pasfinyHbIX BUAOB U (hopm
npeacTaBneHus, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYNBOCTb;



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTObOpe MH(opMauunW, HeobXoAMMOW [ANS  BbIMO/HEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BaHUSA UHHOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaLMn (CXeMbl, rpadnku, gnarpaMmbl, TabnuLbl, PUCYHKN U ApYyTrue);

MCNONb30BaTb HAyYHbIA HA3bIK B KayeCcTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTeMaTMyecKkmne) 3Haku 1 CUMBO/bI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsaHoCTW.

OB.]IaIleHl/le YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MOJTyYEHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMM MPW BbIMO/IHEHNN
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm yyebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MNPOBEAEHHLIX UCCNEA0BaHUA MyTEM COrfacoBaHuUs MO3vUMIA B
X0Ae 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb NpeasiaraeMblii - anroputm  AeACTBUIA  NpK
BbIMO/IHEHUM  Y4YeOHbIX W WCCMefoBaTe/lbCKUX 3a4ad, BblbvpaTb Hamborsee
3 eKTUBHbINA CNOCO6 MX peLleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBE caMoaHa/n3a
N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeameTHble  pe3ynbTaTbl  OCBOEHUS Kypca «OpraHu4yeckas XuMusi»
OTPaXKaKoT:

ChOpPMMPOBAHHOCTb  MPEACTaB/IEHMA O  XMMWYECKOW  COCTaB/AOLLEN
eCTECTBEHHO-HAay4YHON KapTUHbI MWUpa, POAN XUMWW B TMO3HAHWUW SBNEHWUM



npupoael, B  (hOPMUPOBAHMM  MbILWNEHUA W KYNbTypbl  MYHOCTW, eé
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/11 PeLleHNs NpakKTUYecKnX 3aaay
N 3KONIOTMYECKM 060CHOBAHHOIO OTHOLLUEHWS K CBOEMY 3[0POBbIO U NPUPOAHON
cpeae;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBonosnarawowe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aToOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHasa qopmyna (pa3BépHyTas M COKpaléHHas), MOJb, MONAPHas
macca, MONAPHbIA O00BLEM, YINepoAHbIA CKeneT, (YHKUMOHa/IbHas rpynna,
pafvKan, U3omepus, N3oMepbl, FOMONOTMYECKNIA psaf, rOMOSIONN, YrieBo40poabl,
KUCMopoa 1 asoTcofepXKaline CoefVMHEHUA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpaHeHUsi MacCbl BELLECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM UCMO/b30BaHMN BaXKHEWLLNX OpraHMYecKuUX BeWecTB B ObITy U
MPaKTUYECKOW AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKKU MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMmMcaHunM CoCTaBa, CTPOEHUA 1 NpPeBpaLLeHNiA OpraHNYeCcKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBOJIKY A5
COCTaB/IeHUsI MOJMIEKY/IIPHbIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMeaTb MOAENN MOJSIEKY/T OPraHUYecKMX BeLLecTB ANa UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTb YMEHWI YCTaHaBNMBaTb MPUHAAJIEXXHOCTb M3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KWUCNOPOL W a30Tcofepxaive
COeNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpvMBOAWTL TpUBMA/bHblE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
K1CNoTa, YKCYCHaa KMUCNoTa, O/leMHOBasA K1CNoTa, CTeapuHOBasA K1CIOTa, K033,
(bpyKTO3a, Kpaxmas, Lensioo3a, rmunH);

ChOpMMPOBAHHOCTb YMEHWUA OMNpefensaTb BUAbl XUMWYECKOW CBSI3U B
OpraHMyecKunx coenHeHusAX (OANHaPHbIE U KPaTHbIe);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Belects A. M. byTtneposa A/ 06bACHEHNSA 3aBUCUMOCTIN CBOWCTB
BELLEeCTB OT X COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KN1acCoOB OpraHN4Yeckux BellecTB (MeTaH, 3TaH, 3TW/IEH, NPOMW/IEH, aueTu/IEeH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Lie/intoo3a, aMUHOYKCYCHast KUC/0Ta), UAKOCTPUMPOBaTb FeHETUYECKYHO
CBA3b MEXAY HMMU YypaBHEHWAMMW COOTBETCTBYHOLMX XMMMUYECKUX peakunin
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn3oBaTb MCTOUHUKN YIIEBOAOPOAHOIO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CMAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPUMeHeHNe NPOAYKTOB NepepaboTKy;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuuMm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELL,EeCTB UM MPOAYKTOB peakunm);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOW 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YeEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMoaeHre, N3MEPEHME, SKCNEPUMEHT, MOAENMPOBaHME),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUA [ANA MNPUHATMS pelleHnid B
KOHKPETHbLIX >KU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BelWecTBaMu U KX
MPYMEHEHMNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a Takxe Mpaswia obpalleHus c
BelLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMW MO BbINOJIHEHMIO NabopaTOPHbIX
XUMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb  YMEHWIA MIAaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHMW, LBETHble peakuuy Genkos) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOrO 3KCMepvMeHTa B (hOopme 3anucy ypaBHEHUI COOTBETCTBYHOLLUX
peakuunin 1 hopMynnMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

CPOPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBATb XUMWUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
NHopmauunn, VIHTEpPHeT 1 Apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/ nokasaTend MAK, noscHATbL Ha npuMepax Cnocoobl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX W cnaboBuaswmx 00y4yaroLmMxcs: YMeHMe WUCMo/b30BaTh
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHM4Yeckas
XVIMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MPEACTaBNEHMA: O  XMMWYECKON  COCTaBNAIOLLEN
eCTECTBEHHO-HAay4YHOW KapTUHbI MWUpa, POAN XUMWUW B TMO3HAHUW  SIBNEHWUI
npupodbl, B (OPMMPOBAHUN  MbIWMEHUA U KY/NbTYpbl  JIMUHOCTU, €€
(hYHKLMOHa/IbHOM rpamMOTHOCTI, HEO6XOAMMOW AN PELLeHNs NPaKTUYeCKUX 3aaay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO M MPUPOAHOIA
cpeae;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBoOMonararowme NOHATUS (XUMWYECKUIA 3N1eMeHT, atom, usoton, s-, p-, d-
3NIEKTPOHHbIE OpOMTaNM aTtoMOB, WOH, MONEKYNa, MOfb, MOJSIPHbIA 06bBEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMEHb OKUCMEHWS, XMMMUYECKast CBA3b
(KoBaNeHTHas!, MOHHas, MeTa/IMYecKasi, BOAOPOAHas), KpUCTanIMueckas peLuéTka,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3NEKTPOUTbI,  HE3NEKTPONUTSI,
3NEKTPONUTMYECKaa Auccoumalms, OKUC/IWUTENb, BOCCTaHOBUTENb, CKOPOCTb
XVIMUYECKONW peakuun, XMMUYECKOE PaBHOBECWE); TEOpUWM W 3aKOHbI (Teopus
3NEKTPO/IMTUYECKOA Auccoumanmm, Nepuoanyecknin 3akoH . . MeHaeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHMst U MpeBpaLLeHNs 3Heprum
MNPy XMMUYECKUX peakumsx), 3aKOHOMEPHOCTWU, CUMBOJSIMYECKUIA SI3bIK XUMUW,
MVPOBO33PEHYECKME 3HAHMS, NEXallMe B OCHOBE MOHMMaHUS MPUUYUHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYECKMe CBeAEeHWUS O CBOMCTBAX,
COCTaBe, Moly4YeHnn 1N 6e30MacHOM MCNOMb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLIECTB B ObITY M NPaKTUYECKOW AeATeNbHOCTU YeNlI0BEKa;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCMOMb30BaTb XMMUYECKYKD CUMBOJIMKY [A/15
COCTaBNleHMs  (POPMyN  BeLeCTB M YpPaBHEHWA  XUMUYECKUX  peakLuid,
cuctemaTnyeckyto HomeHknatypy (IUPAC) v TpuBuasbHble Ha3BaHWsA OTAENbHbIX
HeopraHMyecknx BelecTB (YrapHbld ras, YrfieKuc/blii ra3, amMMuak, rawiéHas
N3BECTb, HeraluéHas n3BecTb, NUTbEBAA COAA, MUPUT U ApYTUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XUMUYECKNX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BUL XMMUYECKON
cBs3n (KOBa/IeHTHasA, MOHHasA, MeTalInyeckas, BOAOPOAHas) B COeANHEHUAX, TUM
KPUCT/ININYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), XxapakTep cpefbl B BOAHbIX pacTBOpax HEOpPraHNYecKmx
COEQIMHEHNIA;

ChopMMPOBaHHOCTb YMeHUM yCTaHaB/MBaTb MPUHaANEXHOCTb
HeopraHMyecknx BeLLECTB MO WX COCTaBy K OnpeaenéHHoMy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BeELLeCTBAa — MeTa/l/Ibl U HEMETas/bl, OKCU/bl, OCHOBaHWS,
KNCNOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHpeneesa 1 1eMOHCTPUPOBATL €ro CUCTEMATU3NPYIOLLYHO, 0O BACHUTE/IbHYIO
N MPOrHOCTUYECKYHO (DYHKLNW;

CPOPMMPOBAHHOCTb YMEHWIA  XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHue
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYECKUX anemeHToB M. V. MeHgeneeBa, WCNonb3ys MOHATUA «S-, p-, d-
3N1EKTPOHHbIE opouTann, «3HEpPreTmnyeckue YPOBHW, 06BACHATb
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMMUYECKUX 3/IEMEHTOB U UX COeLUHEHWI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa;

CPOPMMPOBAHHOCTL  YMEHWIN  XapakTepu3osaTb  (OMuMCbiBaTb)  06LMe
XMMUYECKMe  CBOWCTBA  HEOPraHMYeCKMX  BELWECTB  Pas3/IMYHbIX  K/accoB,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHn4ecKuMu
BeLLeCcTBaMM C MOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pasNYHbLIM MNpU3Hakam (YUCNy U COCTaBy pearvpyrolimMx BeLLECTB, TENI0BOMY
aheKTy peakunn, M3MEHEHMIO CTEeMNeHel OKWUCNEHUSI 3/1EMEHTOB, 06pPaTUMOCTU
peakuuun, y4acTUIO KaTasmsaTopa);

ChOpMMPOBAHHOCTb YMEHWIA COCTaB/IATb YPaBHEHUS peakuui pPasIMyHbIX
TUMOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHUS peakL il MOHHOTO 06MeHa, y4nTbIBast
YCNOBUSA, NPU KOTOPbIX 3TV peakumm nayT A0 KOHUa;



ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBopax HeopraHM4YecKux
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTAHOBMUTE/IbHbIX PeakLMil NocpeLCTBOM COCTaB/IeHUsA 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn 0T pa3INyHbIX (haKTOPOB; XapaKTep CMELLEHMS XMMUYEeCKOro paBHOBECHS
B 3aBMCMMOCTY OT BHELUHEro Bo3aencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakXe C(HhOPMMPOBAHHOCTb MPEACTaBMEHM 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MNPy XMMUYECKMX peakumsax, Maccbl BelecTsa Uanm 06bEmMa rasoB Nno M3BeCTHOMY
KOMMYeCTBY BeLLecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEMN0BOro apdekTa peakumyM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHNS 1 COXPAHEHWNS 3HEPTUN;

CthopMMPOBAHHOCTb YMEHWIA coBN0AaTh NpaBuia NoMb30BaHNSA XUMUYECKOM
nocyaoi n nabopaTopHbIM 0060pYyOBaHMEM, a TakKXe npaBuia o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MaHMPOBaTb W BbIMOJHATL  XUMUYECKMNIA
3KCNepuMeHT (pasfioXkKeHue nepokcuaa BoAopoda B NPUCYTCTBMU KaTaim3aTopa,
orpefesieHne cpefbl PacTBOPOB BELLECTB C  MOMOLLbHD  YHMBEPCA/ILHOIO
NHAMKATOpPa, BINAHME Pa3/INyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuum Ha cynbdar-, KapboHaTt- U
X/TOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHne 3KCMePUMEHTa/IbHbIX 3aAay Mo
Temam «MeTannbl» 1 «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e30MacHOCTM Npu 06paLLeHnn ¢ BelecTBamMy 1 nabopaTopHbIM 060pYyL0BaHNEM,
MPeacTaBNATb  pe3y/nbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopMe  3anmcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX pe3y/bTaToB;

CPOPMUPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XUMWUYECKYHO
NH(OPMALMIO, MOMly4aemMyrd U3 pasHbIX WUCTOYHMKOB (CpefcTBa MacCOBOW
KOMMYHUKaummn, VIHTepHET 1 apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUA Ha XMBble OpPraHn3mbl ONpeaenéHHbIX BELLECTB, MOHMMaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAxX MO3HAHUS BeLLeCTB U
XUMUYECKNX ABNEHUIA;

ANA  CMenbiX W CnaboBMadwmMx 06yyarowmxca: YMeHWe WCMosb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpainnsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX coefuHeHN A. 3
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
2.1 MpeaensbHble yrnesoaopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKaivieHbl, aNKNHbI
2.3 ApomMaTnyecKue yrnesoopoabl 2
24 MpupoAHbIE UCTOYHWKNM YTNIEBOAOPOLOB U 3 1
nx nepepaboTka
WToro no pasgeny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfiernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesofbl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayyykun. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpouabusie Ilpakruyeckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. MeprnognyecKnii 3aKoH
11 n MNepnogmyeckas cucTema XMMNYECKUX 3
anemeHToB . . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLECTB
1.3 XUMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTannbl 6 1
2.2 HemeTannbl 9 1
53 CBA3b HeOpraHMYecKnx 1 opraHNYecKmnx )
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB 10 NMrPOIrPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fa[:;:ennﬂ :)lgg;z((;?a:fenbnme
padoThI padoTsbI pecypesI
1 MpeameT opraHMYecKor Xummnu, eé 1
BO3HWUKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHUSA OPraHNYecKmX
2 coeanHeHunin A. M. bytneposa, eé 1
OCHOBHbI€ MO0JI0XKEHNA
MpefcTaBneHne o0 Knaccugukaumm
3 opraHunyeckux sellects. HomeHknatypa 1
(cuctemarunyeckasn) 1 TpUBMasIbHbIe
Ha3BaHWA OpraHUYecKnX BeLLecTB
4 AJKaHbI: COCTaBUI/I CTPOEeHMe, 1
rOMONOrNYECKNIA pAag,
5 MeTaH v 3TaH — npocTeLne 1
npeacTaBUTeNN aikaHOB
6 AKeHbI: COCTaB M CTPOEHME, CBOCTBA 1
7 ATWNeH 1 NpPoNWIeH — NpocTeiLne 1
npeacTaBUTENN a/IKEHOB
8 MpakTunyeckas padota Ne 1. «lMony4yeHue 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
AnkagneHol. bytagnen-1,3
9 meTunbytaameH-1,3. MNonyyeHne 1

CUHTETNYECKOTI O Kay4vyKa N Pe3nHbI




ANKVHBI: COCTaB 1 0COBEHHOCTM CTPOEHMS,

10 rOMONOrMYecKnin psag. ALeTuneH —
MPOCTeNLLNIA NPeLCcTaBUTE b a/IKUHOB

11 BbluncneHns nNo ypaBHEHWO XMMUYECKOIA
peakuun

12 ApeHbl: 6eH30/ 1 ToMyo . TOKCUYHOCTb
apeHoB

13 ["eHeTUYecKas CBA3b YrNeBOL0POAOB,
NpUHagIexaLmx K pasiMyHbIM Knaccam
MpupoaHbIe NCTOYHMKM YT NEBOLOPOLOB:

14 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu
MpypoAHbIe NCTOYHWKM YTNEBOAOPOLOB:

15 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu

16 KoHTponbHas paboTa rno pasgeny
«YTNeBoaopoabl»

17 MpegenbHble 04HOATOMHbIE CNINPTI:
MeTaHoN 1 3TaHoN. BogopofHas cBA3b

18 MHoOroaTtomHble CNUPTLI: ATUNEHTIMKOb U
rLEpVH

19 deHon: cTpoeHue niloneKynbl, (hu3nyeckune
N XMMUYECKMNe CBONCTBA, MPYMeEHeHne

20 Anbperngpl: popManbaerng u
aueTanbgeru. ALETOH

21 O[LHOOCHOBHbIE Mpeje/bHble KapboHOBbIE
KMCNOTbI: MypaBbUHasA U YKCyCcHas

22 MpakTnyeckas pabota Ne 2. «CBoiCTBa




pacTBopa YKCYCHON KNCNOTbI»

CTteapuHoOBas 1 0N1enHOBas KUCMOTbI, Kak

23 NnpeLCTaBUTENN BbICLLIMX KapOOHOBbIX
Kucnot

24 Mblina Kak conu BbICLLII/I‘)J( KapOOHOBbIX
KUCMOT, NX MOloLLee AelcTBue
CnoxHble aghmpbl Kak Npov3BOAHbIe

25 Kap6OHOBbIX KACNOT. MMAponn3 CNOXHbIX
agumpoB

26 YKupbl: rnaponus, npyMeHeHue,
bronorunyeckas posb X1pos
YneBofpl: COCTaB, Knaccupukaums.

27 BaxkHenLLWe nNpeACcTaBUTENN: T/IHOKO33,
(hpyKTO3a, caxaposa

08 Kpaxman v uennkonosa Kak npupoaHble
nonnmMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Kuncnopopcoaepxalliye opraHn4eckume
COEAVHEHUA»

30 AMWHbI: METUNAMWUH N aHUNTVH
AMUHOKMNCNOTbI KaK aM()OTepPHbIE

31 opraHnyecKue coeguHeHns, nx
oronorunyeckoe 3HaveHve. Mentuabl

39 Benkun kak npupoaHble
BbICOKOMO/IEKYNIAPHbIE CORANHEHMSA
OCHOBHbIE NOHATUA XUMU

33 BbICOKOMO/IEKYNAPHbLIX COEAVHEHNI

34 OCHOBHbIe MeTO/bl CUHTe3a




MnacTmacchl, KayuyyKun, BOIOKHa

BbICOKOMONEKYNSAPHBIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHas
KOH(hMrypawms aToMoB

Meprognyecknii 3akoH 1 Mepurogmnyeckas
cucTeMa XMMUYECKnX anemeHTos . L.
MeH[eneeBa, NX CBA3b C COBPEMEHHOM
Teopwei CTPOeHNS aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTN M3MEHEHWSI CBOICTB
XUMUYECKNX 3N1EMEHTOB M X COEAUHEHWIA NO
rpynnamM v nepuogam. 3Ha4yeHue
NnepuoaNYecKoro 3aKoHa 1 CUCTeMbl
XMMUYecknx anemeHTos .. MeHpaeneesa B
PasBUTUN HayKu

CTpoeHue BelllecTBa. XMMMYECKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06Pa30BaHUS
KOBaNIEHTHOM CBA3W. BogopoaHast CBsi3b

BaneHTHOCTb. DNEKTPOOTPULLATENBHOCTD.
CTeneHb OKMCNeHNs. BellecTBa
MO/IEKY/IAPHOTO U HEMONEKYNSIPHOTO
CTPOEHNS

MOHATME O ANCTIEPCHBIX CUCTEMAX.
VICTUHHbIE 1 KOMNOWAHbIE PACTBOPSI.
MaccoBast 0/151 BELLLECTBA B PacTBOpE




Knaccudmkaums n HomeHKnaTtypa
HEOpraHMYecKMX CoeanHeHNi. MeHeTUYecKas
CBA3b HEOPraHWYeCKMX BELLECTB, PasNnyHbIX
KnaccoB

Knaccupukaumsa XMMnyecknx peakLuii B
HeopraHW4YecKoin 1 OpraHNYecKon XuMuu.
3aKOH COXpaHeHWs MaccChl BELLLECTB; 3aKOH
COXPaHEeHMA 1 NPeBpaLLEeHNS IHEPT N NpU
XMMUYECKMX peakLmsaxX

CKopocTb peakumun. Obpatumble peakuuu.
XMMUYECKOe paBHOBECKE

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pa3IMYHbIX PAKTOPOB Ha CKOPOCTb
XUMWUYECKOW peakLum»

AnekTponuTuyeckasa guccoumaums. MNMoHatTue
0 BOJOpOAHOM nokasatene (pH) pacTtsopa.
Peakuun noHHOro obmMeHa. 'vaponuns
OpraHNYyecKmXx 1 HeOpraHNMYecKnx BeLLEeCTB
OKMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. MoHATUe 06 3N1eKTPOIn3e
pacrnnaBoB 1 pacTBOPOB COJei

KoHTposnbHas paboTta no pasgeny
«TeopeTnyecKmne OCHOBbI XUMUUN»

14

MeTanbl, UX NoNoXeHwe B Mepnoanyeckoi
CUCTEME XMMUYeCcKuxX anemeHToB . L.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNUS
atomoB. O6Lme nsnyeckmne cBOMNCTBa
MeTas10B




15

CnnaBbl META/IIOB. DNEKTPOXUMUYECKIIA psif,
HanpsHKeHUn MeTa/I10B

16

17

18

XMMUYECKNE CBOCTBA BAXKHEMLLNX
MeTasINoB (HaTpWi, Kanni, KanbLWi, MarHui,
TIOMUHUIA) N UX COeANHEHI

XVMMYEeCKMe CBOWCTBA XPOMa, Meaun 1 1X
COeIMHEHMI

XVMUYeCKMe CBOMCTBA LMHKA, XKenesa u nx
CoeAMHEHUI

19

MpakTnyeckas pabota Ne 2. "PelleHne
3KCNepuMMeHTa/IbHbIX 334a4 Mo TeMe
«MeTannbi»"

20

21

22

HemeTansbl, X No0XKeHNe B
MeproanYecKoin cncTeMe XMMUYECKNX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHNA aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTponusa HemeTansoB (Ha npumepe
KNCopoga, cepsbl, hocopa 1 yrneposa)
XVMUYeCKMe CBOCTBA ra/loreHoB, Cepbl 1 NX
COeAMHEHUI

23

Xu1MmnyecKmne CBOMCTBa a30Ta, hocodpa n nx
COEANHEHWI

24

25

XVMUYecKme CBOICTBA Yrnepoaa, KpeMHUs 1
NX COeUHEHWIA

MprMeHeHne BaXKHELLMX HEMETAN/IOB U NX
COeAMHEHUI

26

O606LLeHNEe N cMcCTEMATM3aLMA 3HAHWIA MO




Teme «HeMeTan/bl». BblunmcneHus no
YPaBHEHVSAIM XUMUYECKNX peakLinii 1
TEPMOXMMUYECKME PacUEThI

MpakTnyeckas pabota Ne 3. «PeLleHune

27 JKCMNepMMeHTa/IbHbIX 3a4a4 Mo Teme 1
"HemeTtannbl"»

28 KoHTposibHas paboTa no TeMam «MeTasibi» L
n «HemeTtannbl»

29 HeopraHuyeckue n opraHnM4Yeckune KMCnoTbl. 1
HeopraHnyeckue 1 opraHM4eckne 0CHOBaHMA
AM{OTepHbIe HeopraHMyecKune u

30 OpraHuyeckue coeauHeHus. MeHeTUYeCKas 1
CBSI3b HEOPraHNYeCKNX 1 OpraHNYecKnx
BeLLeCTB
Posib XMMUK B 06eCreveHnm 3K0N0rM4ecKoi,

31 3HEPreTMYECKOW 1 NnLLEBOI 6e30MacHOCTH, 1
pasBUTUN MeANLIHDI
MpeacTaBneHns 06 06LLMX HayYHbIX

32 NPUHLMNAaX MPOMbILLIEHHOTO NOyYeHNs 1
BaXXHENMLLINX BELLECTB

33 Uenosek B MMpe BELLECTB M MaTepnasioB

34 XUMUs 1 300pP0OBbE YesloBeKa

OBLEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME




IIpunoxenune Nel

®opmbl yueTa padoyeii nporpaMMbl BOCIUTAHUSA B padoueil mporpamMme
10 XUMHH

Paboyasi nporpamma BocnutaHus MBOY COLL Ne 3 peannsyeTcs yepe3 WUCMO/b30BaHMe
BOCMUTATE/ILHOIO NOTeHLMana ypokoBs. 31a paboTa OCYLLECTB/AETCA B CMEAYHOLLMX (hopmax:
- nobyxXzaeHve obyyvaroLmxca cobnofatb Ha YpokKe 06LLenpuHATbIE HOPMbl MOBELEHWS, npasuia
06LeHNa co cTapwmmMmn (negarormyecknmy paboTHUMKamu) U cBepcTHUKamy (0Gyyatowmmmcs),
MPVHLMNbLI Y4eBHOIR AUCLMNINHBI U CaMOOPraHu3aLum;

- NPUBMEYEHNE BHUMaHWUS 0OYYalOLMXCA K LEHHOCTHOMY acrnekTy W3y4yaeMblX Ha YpoKax
NPeAMETOB, ABNEHWIA, COBbITUIA Yepes3: AEMOHCTPaLMIO 06YYalOLMMCS NMPUMEPOB OTBETCTBEHHOIO,
rpakaaHCKOro MoBefeHWs, MPOSIBMIEHNS UENOBEKOMOOMS 1 A06POCEPAEYHOCTM; 0O6paLleHue
BHMMaHWsi Ha HPABCTBEHHbIE aCMeKTbl HaYUHbIX OTKPbITUIA, KOTOPbIE M3YYatOTCs B JaHHbIA MOMEHT
Ha YPOKe; Ha SIPKUX aesTeneld KynbTypbl, YY4eHbIX, NOUTUKOB, CBSA3AHHLIX C M3Y4aeMbIMW B JaHHbIN
MOMEHT TeMaMu, Ha TOT BK/af, KOTOPbI/i OHW BHECNM B Pa3BUTWE Hallleli CTpaHbl M MUpa, Ha
[0CTOliHbIE MOAPaXKaHUS NMPUMEPbI UX XKM3HW, HA MOTUBbI UX MOCTYMNKOB; UCMO/b30BaHWE Ha YPOKax
MHopMaLMK, 3aTParBaroLLEN BaXKHbIE COLMabHbIE, HPABCTBEHHbIE, STUUYECKIE BOMPOCHI;

- CNOMb30BaHME BOCNUTATE/IbHLIX BO3MOXHOCTEA cofepXaHus y4yebHOro npegmeTta  Ans
(hopmupoBaHMA Yy  00y4atoWMXCA  POCCUMCKMX  TPaAMLMOHHBLIX  AYXOBHO-HPABCTBEHHbLIX W
COLMOKY/bTYPHBIX LIEHHOCTEN Yepe3 NOA6GOP COOTBETCTBYHOLUMX TEKCTOB AJ11 YTEHUS, NPOBGAEMHbIX
CUTYauuin ans 06CyXaeHNs B Knacce;

- UHMLMMPOBaHME OOCYXAEHWI, BbICKa3blBaHWA CBOEr0 MHEHWS, BbIpabOTKM CBOEro SIMYHOCTHOMO
OTHOLLUEHUSA K M3yYaeMbIM COObITUAM, NMLAM;

- BK/IOYEHVME B YPOK WrpoBbIX Mpouedyp, KOTOpble MOMOralT MNoALepXaTb MOTMBALMIO
06yyaroOLWMXCA K NOMYYEHUIO 3HAHWIA, HaNaXXMBaHWUIO NO3UTUBHBLIX MEXINYHOCTHLIX OTHOLLUEHWI B
Knacce, NOMOratoT YCTaHOB/IEHUIO JOOPOXKeNaTeIbHOM aTMoc(hepbl BO BPEMS YPOKa,;

- NPUMEHEHNe Ha YPOKe WHTEPaKTMBHbLIX (OPM paboTbl, CTUMYMMPYIOWMX MO3HABATE/IbHYHO
MOTMBaLMIO 00YyYatOLLMXCS;

- NPYMEHEHNe TPYyNNoBOK PaboTbl UK PaboTbl B Napax, KOTOpPble COCOOCTBYOT PasBUTUIO HABbIKOB
KOMaHAHOI paboTbl 1 B3aMMOENCTBUIO C APYrMU 06YyyatoLLMMNCS;

- Bbl60p N WNCNonb3oBaHME Ha YPOKaxX METOA0B, METOAMK, OKasbIBalOLWMX BOCMUTATE/IBHOE
BOB,U,EVICTBI/IG Ha JIMYHOCTb B COOTBETCTBUW C BOCMUTaTE/IbHbIM WMAE/I0M, LENbHO WU 3afjavdaMin
BOCMUTaHUA;

- VHAUMMPOBaHME W MOAJEPXKA WCCNe0BaTeNbCKON AesTeNbHOCTM LWKOMbHMKOB B (hopme
BK/HOYEHWE B YPOK Pa3fNYHbIX MCCef0BaTENbCKMX 3aaHNi, YTO 1aeT BO3MOXHOCTb 06y4atoLLMMes
NPMOBPECTM HaBbIKM CaMOCTOATENIbHOrO PELLEHMS TEOPETUYECKO NPoGiembl, FeHepupoBaHus U
0(hOpM/IEHMSI COBCTBEHHBIX TUMOTE3, YBAKWUTENbHOrO OTHOLIEHWS K YY)XXKMM nAesMm, ny6/inyHoro
BbICTYM/IEHWS!, apryMEHTMPOBAHNS U OTCTanBaHWS CBOEl TOUKM 3pEHUS;

- YCTaHOB/IEHNE YBAXXUTE/NbHbIX, AOBEPUTENbHBIX, HEOPMabHbIX OTHOLLEHUA MEXAY YYuTeNnem M
YUeHVKamK, co3flaHne Ha YPoKaxX 3MOLIMOHa/IbHO-KOM(OPTHOI cpefbl.
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