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NMOACHUTEJIbHAA 3ATTMCKA

Mporpamma nNO XWUMWUW Ha YPOBHE cpedHero o6ulero o6pa3oBaHUA
pa3paboTaHa Ha OcHoBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
obpaszoBaHnn B Poccuiickon deaepaummn», TpeboBaHUA K pe3ynibTaTaM OCBOEHUS
(hefepasibHOM 06pa3oBaTe/IbHOM MNporpaMMbl  cpefHero o6Llero 06pa3oBaHus
(®OM  COO), npeactaBneHHblx B defepasbHOM  rOCyapCTBEHHOM
obpasoBatenibHoM cTaHgapte COO, ¢ y4détom KoHuenuuu npenogasaHus
y4yebHOro npeameta «Xumus» B 00pa3oBaTe/lbHbIX OpraHm3auusax Poccuitckoi
degepaunn, peasiM3yroOWMX OCHOBHble 06pas3oBaTefibHble MPOrpammbl, U
OCHOBHbIX MOJIOKEHNA «CTpaTerm pasBuTUA BOCMUTAHUA B POCCUIACKOM
depepaymm Ha nepmog go 2025 roga» (PacnopsbkeHue [MpaBuTtensctea Pd oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA4OB K pa3paboTke NporpamMmmbl MO XMMUWU, K OMNPeAesieHnto
06LLel cTpaTern 0byyeHns, BOCNUTaHMS U Pa3BUTUSA 0ByYatoLLMXCA CpeacTBaMu
y4ebHoro npegmeta «Xumma» ans 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBU/IM
KOHUeNTyaslbHble nonioeHns ®roC COO o B3anMo06YCNOBNEHHOCTU LENEN,
cofepXKaHusi, pe3ynbTatoB 00y4veHMs M TPebOBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XnMmnyeckoe 06pasoBaHMue, rnoslyyaemoe BbIMYCKHUKaMK
06LLe06pa3oBaTe/lbHON  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacTblo  UX
o06bpa3oBaHHOCTU. OHO CNYXWUT  3aBepLUalOUM  3TanoM  peamsauum  Ha
COOTBETCTBYIOLLEM eMy 6a30BOM YPOBHe K/IHOUYEBbIX LEHHOCTEN, MNPUCYLLUX
LLeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMA. ITU  LIEHHOCTM KacarTcs
MO3HaHWSA 3aKOHOB MPUPOAbI, POPMMPOBAHMSA MUPOBO33PEHNSA U 06LLEN KyNbTypbl
YesioBeKa, a TakXke 3KOM0rMyeckM 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
300POBbI0 M MPUPOAHOA cpefde. PeannsyeTca XuMMU4YecKoe 06pasoBaHue
0byuJaroLmMxca Ha ypoBHe cpefdHero o6Llero obpasoBaHMs cpeacTBamMy yyebHOro
npeaMeta «XUMUs», COfepXKaHWe W MOCTPOEHMe KOTOPOro OonpeaeneHbl B
nporpamme Mo XUMWUM C YYETOM CMEUM(pUKNA HAYKM XUMUKU, €€ 3HayeHUs B
MO3HaHWM MPUPOALI U B MaTepuasibHOM >KM3HU OO0LLeCTBa, a Takke C YYETOM
o6WMX Uenem M NPUHUMNOB, XapaKTepu3yLWMX COBPEMEHHOE COCTOSIHUE
CUCTeMbI CpeaHero obLero obpasoBaHns B Poccuiickoin denepaumu.

XVMUS KakK 3/IEMEHT CUCTEeMbl eCTECTBEHHbIX HayK UrpaeT 0cobyko posib B
COBPEMEHHOW UMBUIN3ALMK, B CO3AaHUM HOBOW 6a3bl MaTepuasnibHON Ky/bTypbl.
OHa BHOCMUT CBOI BK/1ag, B (hOpMUPOBaHME pauyoHaIbHOTO0 Hay4YHOr0 MbILLIIEHWS,
B CO3[aHune LefIoCTHOro MpeAcTaB/ieHns 00 OKPY)KatoLeM MUpe Kak O efVHCTBe
NPUPOAbl U YenoBeka, KOTOpoe (POPMUPYETCS B XUMWUW Ha OCHOBE MOHWMaHMS
BELLECTBEHHOI0 COCTaBa OKPYXatoLero muipa, OCO3HaHUA B3aMMOCBS3N MeXAY

CTPOEHNEM BELLECTB, NX CBOMCTBaAMM 1 BO3MOXXHbIMI 06/1aCTsIMK MPUMEHEHNA.
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TecHO B3aMMOZENCTBYS C APYTMMWN eCTECTBEHHbIMW HayKaMu, XMMUA cTana
HeOTbEM/IEMO YaCTb0 MUPOBOI KY/IbTYpPbl, HEOOXOAMMbIM YCOBUEM YCMELLHOIO
TPpyAa W JKU3HU KaKAoro uneHa obulectBa. COBpPeMEHHas XUMWA KakK Hayka
cosugaresibHas, Kak HaykKa BbICOKMX TEXHONOrWiA HanpaefieHa Ha peLueHune
rnobasbHbiXx NpobseM YCTOMYMBOrO pPasBUTMSA YesloBeYeCTBA — CbIPbEBONA,
3HEePreTUYeCcKoi, NULLLEBOIA, IKOJTIOTMYECKO 6e30MacHOCTN 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMW UENAMW U MPUHUMNAMKU CpeaHEero obulero
o6paszoBaHus cofepxkaHune npegmeta «Xummsa» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yYeHns) OPUEHTMPOBAHO MPeNMYLLECTBEHHO Ha 0OLLEKYIbTYPHYHO MOArOTOBKY
obydarowmxcs, HeobXoaMMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELWHOro BK/OYEHUA B XKU3Hb COUMYMa, MPOLO/IKEHWS
06pa3oBaHNsA B pasINyHbIX 061aCTAX, HE CBA3AHHbLIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnalowmmMmn  npegmeta  «XuUMus»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckad xumma» n «O6Was M HeopraHM4YeckKas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZepXXaHusA KOTOPbIX SBNAKOTCA OCHOBbI 6a30BO HAYKWU: CUCTeMa
3HaHW MO0 HeOpPraHMYecKon XMMUKN (C BKIHOYEHMEM 3HAHWUI U3 OOLLEN XMMUN) U
OpraHn4eckon xummn. PopMMpoBaHNe AaHHON CUCTEMbl 3HAHWUWA NPU U3YUYeHUN
npeameta ob6ecrneyvBaeT BO3MOXXHOCTb PacCMOTPeHUs BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 0OLLMX NMOHATUIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTpyKTypa codepXXaHuns KypcoB — «OpraHuyeckas Xumus» 1 «O6Las u
HeopraHuyeckas XuMus» CopMMpoBaHa B NporpaMme No XMMUKM Ha OCHOBE
CUCTEMHOrO MnoAxofJa K W3y4YeHWO Yy4yebGHOro marepvana u 06YyC/oB/eHa
NCTOPUYECKN  OOOCHOBaHHbIM  pPa3BUTMEM  3HaHW  HA  OMNpefenéHHbIX
TEOPETUYECKMX YPOBHAX. Tak, B KypCe OpraHuMyecKoh XWMUKU BeLlecTBa
paccmMaTpmMBatOTCA Ha YPOBHE K/1IAaCCUMYECKOW TeOpUM CTPOEHWUS OpraHUYecKux
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
npeLcTaBNeHnin 0 CTpoeHUM BellecTB. CBefieHus 006 wM3yvaemblX B Kypce
BeLLecTBax JalTCs B pPasBUTUU — OT YI/1EBOAOPOLOB [0 C/OXKHbLIX 6UONOrNYECKU
aKTUBHbIX COeAVMHEHWNA. B Kypce OpraHM4YeckKon XuMMUW MOMy4varoT pasBuTUe
chopmmpoBaHHbIe HA YPOBHE OCHOBHOIO 006LLEero 06pasoBaHuNs nepBoHaYasibHbIE
NPeACTaBNEHNS O XMMUYECKOW CBSA3M, KNaCCU(IMKALMOHHbLIX MPU3HaKax BELLECTB,
3aBMCMMOCTU CBOWCTB BELLECTB OT MX CTPOEHMUS, O XMMUYECKOW peakLuu.

[Mo4 HOBbIM YrnoM 3peHus B npeamMeTe «Xumusa» 6a30BOro YpPOBHS
paccMaTpuBaeTCAd W3YYeHHbIA Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHus
TEopeTMYeCcKnn matepuan v (PaKTONOrnyeckme CBeAEHMS O BeLecTBax U
XMMUYECKOW peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUS»  0ByYaloLMMCS  MPefoCTaB/IfeTCd BO3MOXHOCTb OCO3HaTb 3HayeHue
NepuroAMYECKOro 3aKoHa C 00LLeTeOPeTUYECKMX U METOA0M0MMYECKMX NO3ULNIA,



rnyo)ke TMOHATb WCTOPUYECKOE W3MEHeHWe (QYHKLUMIA 3TOro 3akoHa — OT
0606LLaroLen 40 0OBbACHAOLLEN Y NPOTrHO3NPYOLLEN.

EanHas cucTema 3HaHMIn O BaXKHEMLLMX BELLECTBaX, MX COCTaBe, CTPOEHUH,
CBOMCTBaxX W MPUMEHEHMUN, & TAKXKE O XUMUYECKUX peakuusx, UX CYLLHOCTU U
3aKOHOMEPHOCTAX NPOTEKaHMA pononHaeTca B Kypcax 10 m 11 knaccos
a/leMeHTaMM  COZEPXKaHUA, WUMEIOLWMMIN  KY/IbTYPOJIOTUYECKUIA U MPUKNALHOM
Xapaktep. 3TW 3HaHWA CMOCOOCTBYIOT MOHMMAHWIO B3aMMOCBA3N XUMWUKA C
OPYTUMU HayKamK, PacKpblBalOT eé posib B MO3HABATE/IbHOW M MPaKTUYECKOM
[eATeNIbHOCTN YesioBeKa, CroCcOOCTBYHOT BOCMUTAHUIO YBaXKeHWA K npoueccy
TBOpYECTBa B 06/1aCTU TeOPUU N NPAKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOrarT
BbIMYCKHWKY OpPWEHTUPOBATbCA B OOLWECTBEHHO W JINYHOCTHO 3HAYMMbIX
npobneMax, CBS3aHHbIX C XUMMWEN, KPUTUYECKM OCMbICNMBATb WHQOPMaUMO 1
NPUMEHATb €€ NS  MOMOJSIHEHUA 3HAaHWI, pPeLIeHNs WHTENNEKTYaNbHbIX U
3KCMepPUMEHTa/IbHbIX UCCeA0BaTEeNIbCKMX 3a4ay. B uenom cofepxxaHune y4ebHOro
npegmeta  «XUMUSA»  [AHHOTO  YPOBHA  M3YYeHWA  OPUEHTUPOBAHO  Ha
(hopMUpOoBaHMe Y 00YyYarOLLMXCA MUPOBO33PEHYECKOW OCHOBbI A1 MOHUMaHWS
(hMNOCOCKMX WNAein, TakMX Kak: MaTepuasibHOe eAUHCTBO HeOpraHW4eckoro u
OpraHM4yeckoro mwupa, O0O0YC/OBNEHHOCTb CBOWCTB BeELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWA MYTEM 3KCNepuMeHTa W
PeLleHnss MNPOTUBOPEYNA  MeXAY HOBbIMA  (DakTaMu U TEOPETUYECKMMMU
NpeAnocbI/IKamMy, 0CO3HaHME PO XMMUKN B PELLEHMM 3KOIOTMYeCKNX npobnem, a
TaKXe Npo6siem coepeXxeHnss aHepreTUYeCKNX PecypcoB, Cbipbsl, CO3[4aHUA HOBbIX
TEXHO/IOM NI 1 MaTepuasoB.

B nnaHe pelweHus 3agad  BOCMMUTaHMA, pasBUTUA UK coLMaIn3aumm
00yyYaroLLMXCA MPUHATbIE MPOrpaMMoi MO0 XMMUW MOAXOAbl K OMpefesieHunto
COAepXaHus W MOCTPOeHUs npegmeTa  MpedycmarpuBatoT — (POPMUpPOBaHME
YHMBEPCA/IbHbIX  Y4YeOHbIX [OeACTBMIA, uMeloWwmx 6a30BOe 3HayeHue )i
Pa3/IMyHbIX BUAOB [EATENbHOCTW: peLleHns npobnem, MOUCKa, aHanza u
06paboTKM MH(hopMaLMK, HEOBXOAMMbIX 4115 NPUOBPETEHUSA OMbITa NPaKTUYECKOM
N NCCNefoBaTeNIbCKON AeATeNbHOCTH, 3aHMMAaloLLel BaXKHOe MeCTO B MO3HaHUK
XUMUN,

B npakTvke npenojaBaHMsi XMMUW Kak Ha YPOBHE OCHOBHOMO OOLLEro
06pa3oBaHMA, TakK N Ha YPOBHe CpeaHero 06LLero 0bpasosaHns, Npu onpeaeeHnn
COAepPXXaTe/lbHON XapaKTepUCTUKN Lefen U3yyeHUs npeamMeTa Hanpas/ieHUeM
MepBOCTENEHHON 3HAYMMOCTN TPAAULMOHHO MPU3HAETCA (DOPMUPOBAHUE OCHOB
XMMUYECKOM HayKWM Kak 06/1acTU COBPEMEHHOro eCcTeCTBO3HaHWA, MPaKTUYeCKoi
[EeATeNIbHOCTN YeNOoBeKa M Kak OAHOr0 M3 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOMYECKON TOYKM 3peHUs TakoW MOAXOL K ONpeaeneHnto Lenei nsyyveHus
npesAmMeTa AB/ISETCA BMOJHE ONpaBLaHHbIM.
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CornacHo [aHHON TOYKe 3peHus TNIaBHbIMK LUENSMU U3YYeHUs npeaMeTa
«XnMUs» Ha 6a30BoM ypoBHe (10 —11 Kn.) ABNAKOTCS:

(hOPMUPOBAHME  CUCTEMbl  XMMWYECKMX  3HAHWUMA  KakK  BadKHeWLUei
COCTaB/IAOLLENA eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOIA
NeXaT K/KYeBble MOHATUA, PYHAAMEHTa/IbHbIE 3aKOHbI M TEOPUU XUMUMW,
OCBOEHMEe f3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LLeHNI1 MUPOBO33PEHYECKONO XapakKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUSA N CTAHOB/IEHNS;

(hopMUpOBaHMe 1 pasBUTHE MPELCTaBEHNA O HAYyYHbIX METOAAX MO3HAHUSA
BELECTB U XUMMUYECKUX peakuuid, HeobXoAuMMbIX A1 NPUoOpPeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SABMEHWUN,
MMEIOLLMX MECTO B NPUPOLE, B NPaKTUYECKOW N MOBCEAHEBHOM XXMN3HU;
pasBUTNE YMEHWNIA 1 CNOCOO0B AeATENIbHOCTU, CBA3AHHBIX C HAO/TKOAEHNEM U
OObACHEHMEM  XUMWUYECKOTO  IKCMEepUMeHTa, COOMI0AeHVMEM  MpaBus
6e30nacHOro obpaltleHns ¢ BeLLECTBaMN.

Hapsgy ¢ aTum, cofepkaTenbHas XapakTepucTuka Lenei 1 3agad n3yyeHus
npegMeTa B nporpaMmme no XMMuMM YTOYHEHa Y CKOPPeKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUoOpUTETaMK B CUCTEME CpefHero obuero obpasosaHus. CerofHs B
npenojaBaHnv  XMMUM B OO/MblUE  CTEMEeHW OTHAAETCA  NpeanoyTeHue
NPaKTUYEeCKON KOMMOHEHTE COfepXaHusi 00yyeHus, OPWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYyCKHMKA 00Lle06pa30BaTe/lbHON OpraHM3aumn, BMaAetoLLero He
HabopoM 3HaHWA, a (YHKUMOHA/IbHOW rPamMOTHOCTBIO, TO €CTb crocobamn u
YMEHVAMMN aKTUBHOMO MOJyYEHMSI 3HAHWIA U NPUMEHEHNS UX B PEasIbHOMN YXMU3HU
AN peLleHns NpakTUyYecKnx 3agad.

B cBA3snM Cc atum npu m3yyveHUU npegmeta «XUMUA» LOMUHMPYHOLLee
3HaYeHe NPMOBPETAIOT TakKe Lenn 1 3aa4um, Kak:

ajanTauma obyvaroLmMXca K YCloBUAM AMHAMUYHO Pa3BMBatOLLErocs Mupa,
(hopMUpOBaHWE  WHTENIEKTYa/lbHO ~ PasBUTOM  JINYHOCTK,  TFOTOBON K
camMo06pa3oBaHNI0, COTPYLHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPAMOTHbIX
PeLLeHNA B KOHKPETHbIX XXMU3HEHHbIX CUTYaLuaX, CBA3aHHbIX C BELLeCTBaMU N MX
NMPUMEHEHVEM;

(hopMupoBaHMe Yy  OOYy4alOWMXCA  KNHOYEBbIX  HaBblKOB  (K/THOYEBbIX
KOMMNETEHLMIN), VMEIOLWNX YHMBEPCAIbHOE 3HAYeHWe [ANS Pa3/INyHbIX BUOB
[eATeNIbHOCTU: peLueHns npobnem, Noucka, aHaimsa 1 06paboTkM MHGOopMaLmn,
HeoOX0AMMbIX A5 NPUOBPETEHUSA OMbiTa AeATe/IbHOCTW, KOTOpas 3aHUMaeT
Ba)KHOE MeCTO B MNO3HAHUM XMMUW, a TakKxke [N OUEHKU C Mo3uuui
3KOJIOTUYECKO 6e30MacHOCTM XapakTepa BAMAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHn3m YesioBeka 1 NPUPOLHYHO Cpeay;



pa3BMTME MNO3HaBaTeNbHbIX WMHTEPECOB, WMHTENNEKTYa/lbHbIX U TBOPYECKMX
CMOCOBHOCTEN 00yYatoLMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA M0 XUMUN B COOTBETCTBUM C XXMU3HEHHBIMU MOTPEGHOCTAMM, UCNONb30BATh
COBPEMEHHbIE MH(OPMaLMOHHbIE TEXHOMIOTUI 1A MOUCKA WU aHanmn3a y4ebHon v
Hay4HO-MONYNAPHON MH(OPMAaLUN XUMUYECKOTO COAEPKAHNS;

(hopMUMpOBaHMe 1 pasBuTHEe Y 00YYaKOLLIMXCA acCCOLMATUBHOIO U IOTMYECKOro
MbILLNeHNA, Habnto4aTeIbHOCTM, COOPAHHOCTHU, aKKYpPaTHOCTW, KOTOPble 0CO6EHHO
HeobX0AMMbI, B YaCTHOCTW, MPWU MJAHUPOBAHUW W MPOBEAEHUN XUMMUYECKOrO
3KCMEPUMEHTA;

BOCNWTaHWe Yy 00y4yarolmxcd  YOeXAEHHOCTM B M'YMaHUCTUYECKOM
HarnpaB/fIEHHOCTN XMMUW, €€ BAXXHOW PO/ B pPeLleHUn r1obasibHbIX Npobsiem
paunoHaIbHOro NPUPOLOMO0/Ib30BaHUSA, MOMO/HEHNS SHEPTETUYECKMX PECYPCOB U
COXpaHeHUs MNPUPOLHOr0 pPaBHOBECUS, OCO3HAHWUA HE0O6XOAMMOCTU BGepeXHoro
OTHOLLUEHUA K MPUpPOLe W CBOEMY 3[0POBbIO, a Takxe MpuobpeTeHUs OnbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PELUEHWUA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU SABNEHUSMNA.

B yuyebHOM nnaHe cpeaHero o06LLero 06pa3oBaHUst MNpeaMeT «XUMUS»
6a30B0Oro YpoBHSA BXOAMT B COCTaB NpeAMeTHON 06nactn «ECTecTBEHHO-HayUHble
npeaMeTbI».

ObLee YMCIO YacoB, OTBEAEHHBIX 418 U3YUYEeHU XUMUMK, Ha 6a30BOM YPOBHe
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COOEP>XAHWVE OBYYEHNA
10 K/TACC
OPI'AHNYECKAA XNMINA

TeopeTn4yeCKMe OCHOBbI OPraHNYecKom XMmmm

MpeAMeT opraHMyYecKol XMMUN: eé BO3HUKHOBEHWE, pPa3BUTUE U 3HAYEHUEe B
MOJly4YeHUN HOBLIX BeLLEeCTB U MaTepuanoB. Teopus CTPOEHUSA OpraHUYecKux
coeanHeHunin A. M. byTnepoBa, eé 0CHOBHbIE NOOXeHUs. CTPYKTYpPHble (hopMy bl
opraHuyeckux BewlecTs. [omonorua, wusomepusa. XuMUYecKas CBA3b B
OpraHMyecKmx CoeaNHEHUAX — OAMHAPHbIE N KpaTHbIe CBA3N.

MpeacTaeneHne 0 KnacCcMmKaumMy opraHMyeckmx BelecTs. HomeHKnatypa
OpPraHM4yecKnx COeAMHEHWU (cucTemaTuMyeckas) W TpUBMA/bHbIE Ha3BaHUA
BaKHeMLMX NpeacTaBuTenelt KnaccoB OPraHNYecKmx BELLECTB.

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUs BELeCTB M UX MNPeBPaLLEHWIA:
O3HaKOM/leHMe C 0b6pasuaMn OpraHUYecKMxX BeLLeCTB WM MaTepuasiaMyM Ha Ux
OCHOBE, MO[e/NMpoBaHWe MOJIEKY/T OpraHWyecKMX BeLLeCcTB, HabnoLeHWe wu
onucaHne LEeMOHCTPALMOHHbLIX OMNbITOB MO NPEeBPaLLeHN0 OpraHNYeCcKNX BELLECTB
npw HarpesaHUK (MnasfeHne, 0BYTNNBaHNE U TOPeHNe).

Yrnesogopoabl

AJNKaHbl: COCTaB M CTPOEHWe, TOMOJIOTMYEeCKUA psg. MeTaH M aTaH —
MpocTelime MnpeLCcTaBUTENN afIKaHOB: (DM3NYECKME U XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHUss W TOPEHUs), HAaxXOXAeHWe B NPUPOAe, MOJyYeHne W
NMPUMEHEHNE.

AJKeHbI: COCTaB M CTPOEHWE, FTOMOSIOMMYECKNIA pAg. DTUMEH WU NPOMNUIEH —
MpocTelime npeLCTaBUTENN aSIKEHOB: (DM3NYECKME U XUMUYECKMe CBOMCTBA
(peakumv  rMopvpoOBaHMS,  FaIOrEHNPOBaHWA, ruUapaTauun, OKWUCIEHUA U
nonMMepusaLmm), nosyyeHne N NpUMeHeHme.,

AnkaaveHbl: 6ytagmeH-1,3 1 meTunbytagueH-1,3: CTpoeHWe, BaXHenLIne
XUMUYECKMe CBOICTBa (peakums nonvMmMepusaumm). NMonyvyeHne CUHTETUYECKOTO
KayuyKa U pesuHbil.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUIA pad. ALeTuieH
— MpoCTeWwniA NpeAcTaBUTe/lb a/IKMHOB: COCTaB, CTPOEHWE, (U3nYeckne u
XMUMUYECKNe CBOMCTBA (peakumn ruapupoBaHuns, raloreHMpoBaHus, rmaparaymu,
ropeHuns), noslyyeHre N NPUMEHEHMe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (hM3MYecKne N XUMUYeCKne CBOMCTBA
(peakuuy rasioreHnpoBaHNa 1 HATPOBAHWUSA), MOMyYEHNE N NPUMeHeHue. Tonyon:
cocTaB, CTpOeHMe, (M3MYeCKMe U XMMUYECKMe  CBOWCTBa  (peakuuu

raforeHMpoBaHNs W HUTPOBAHMSA), MONYyYEHUE W MPUMeHeHMe. TOKCUYHOCTb
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apeHoB. [eHeTUYecKas CBA3b MeXAy YrneBofopofamn, NPUHAAIeXaWUMU K
pas/IMyHbIM Knaccam.

MpupofHble MCTOYHWMKW YrNeBOA0POAoB. [pupOAHbIA a3 u MnonyTHble
HepTAHblE rasbl. He(hTb 1 eé npoucxoxgeHne. Cnocobbl nepepaboTKn HegTn:
MepPeroHka, KpekWHr (TePMUYECKMIA, KaTaIMTUYeCKuin), nuponus. [poayKThl
nepepaboTKn HepTU, NX NPUMEHEHME B NMPOMbILLIEHHOCTN U B 6bITY. KaMeHHbIN
Yro/fib U MPOAYKTbI €ro nepepadoTKu.

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BeLeCTB U WX MNPEeBPaLLEHWIA:
O3HaKOM/IeHMe C obpasyamy MnacTMacc, KayyykoB W PesuHbl, KOIeKL MU
«HepTb» ©  «YTONMb»,  MOAENMPOBaHWE  MOSIEKYN  YrNeBOAOPOAOB U
raJIoreHonpPon3BOAHbIX, NPOBEAEHNE NPAKTUYECKON PaboTbl: MOJSTyYeHWe aTUIeHa
N U3yYeHMe ero CBOWCTB.

PacyéTHble 3aia4n.

BbluncneHns no  ypaBHEHUIO XMMWYECKON peakuum (Maccbl, 00BLEMa,
KO/IMYeCcTBa MCXOLHOr0 BeLLEeCcTBa UM NPOAYKTa peakuMu rno U3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB U/ NPOAYKTOB peakuum).

Kuncnopogcogep>katlme opraHn4ecKue coeguHeHus

MpesenbHble 0AHOATOMHbIE CNUPTbl. MeTaHON W 3TaHON:  CTPOEHMUE,
(hM3nyeckne U XMMMUYECKMEe CBOMCTBa (peakuuy C akTUBHbIMW MeTasinamu,
rasioreHoBOAOPOAAMW, TOPEHME), MpUMeHeHWe. BoLopoAHblE CBA3N  Mexay
MOJIeKylaMu CNUPTOB. [leCTBME MeTaHO/1a U 3TaHOa Ha OPraHn3M YesoBeka.

MHOroatomMHble  CMPTbl.  OTUNEHIIMKONb W TAULUEPUH:  CTPOEHME,
(hM3nyeckne M XUMUYECKMe CBONCTBA (B3aMMOAENCTBME CO  LLE/I0OYHbIMMN
MeTa/ilaMK, KayeCTBeHHas peakuuss Ha MHOroaTOMHble CrvpThbl). [eicTere Ha
opraHusm 4yenoseka. NMpumeHeHve rnLepuHa U STUEHTIMKOSIS.

deHON: CTPOEHME MOJEKYbl, (U3MYECKME W XMMMUYECKME CBOWMCTBA.
TokcnyHocTb (heHona. MNprMmeHeHWe geHona.

Anbflernabl 1M KeTOHbl. dPopmanbierng, auetasbjerng: CTPOeHue,
(hm3nyecKkne N XMMUYECKME CBOWCTBA (peakumn OKUC/IEHWA N BOCCTAHOB/EHWUS,
KayeCTBEeHHble peakLuumn), NoslyvyeHne n NpUMeHeHue.,

O[HOOCHOBHbIe MpefenbHble  KapObOHOBble  KWUCNOTbl. MypaBbUHas WU
YKCYCHasl KUC/OTbl: CTPOEHWE, PU3NYEeCKe N XUMUYECKMe CBOWMCTBa (CBOWMCTBA,
obLme ona Knacca KUCNOT, peakuma atepudukayun), nofyyeHme n npuMeHeHue.
CTeapnHoBas 1 0feMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
KNCNOT. Mblfa Kak COMM BbICLLIMX KaPpOOHOBBIX KMUC/IOT, X MOIOLLEe feinCTBIE.

CnoxHble 3upbl Kak MpPou3BOAHbIE KapbOHOBLIX KUCIOT. [mMaponus
CMIOXHbIX 3¢MpoB. XKunpbl. MMAponn3 XmMpoBs. NprmeHeHKe XNPoB. buonormyeckas
PO/Ib XXMPOB.




Yrneeogpl: CcocTaB, Knaccuukauma  yrnesodos  (MOHO-, Au- M
nonucaxapugbl). CNOKO3a — NPOCTENLLMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl, (PU3NYECKMe U  XUMUYECKMe CBONCTBA  (B3aUMOAENCTBME C
rmgpokcnagom megu(ll), okucneHme amMmMmadHbIM PacTBOpPOM okcupa cepebpa(l),
BOCCTaHOB/IEHME, OPOXEHWE TNH0KO3bl), HaxOXAeHVe B MPUpoAe, NMPUMEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a Kak M30MEpP I/IHOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenntonosbl. Pu3nyeckme © XMMUYECKMEe CBOWCTBA Kpaxmana (rMaponus,
KayeCTBeHHas peakLums C MOLOM).

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUst BELeCTB M UX MNPEeBPaLLEHWIA:
npoBefeHune, HabMgeHWe N OMuCaHWe [AeMOHCTPALMOHHbLIX OMbITOB: rOpPeHue
CMUPTOB, KauyeCTBEHHblE peakuun OAHOATOMHbIX CMNUPTOB (OKUC/EHWEe 3TaHOsa
okcngom meau(ll)), MHOroaTomMHbIX CrMPTOB (B3aMMOAENCTBME TNALEPUHA C
rmgpokcnagom meau(ll)), anbaernaos (OKMCNeHWe aMMUaYyHbIM PacTBOPOM OKCuAa
cepebpa(l) n rugpokcngom meau(ll), B3aMMoOAENCTBME Kpaxmana C WMOAOM),
NpoBefeHNe NPaKTUYeCKOW paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KUCNOTbI.

PacuéTHble 3aga4un.

BbluncneHns no ypaBHEHUIO XMMWYECKOM peakuum (Maccbl, 00bLEMa,
KO/IMYECTBa MCXOLHOr0 BeLLecTBa UM NPOLYKTa peakuum no M3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB U/ NPOAYKTOB peakuum).

A30TCoepKaLlme opraHnyecKmne CoeaUHeHS.

AMUWHOKMCNOTBI KaK aM(POTepPHbIe OPraHNYeckue coeauHeHus. dusmyeckme
N XMMWUYECKMe CBOWCTBA aMMHOKMCIOT (Ha npuMmepe rnvuuHa). bruonoruyeckoe
3HayeHVe aMnHoKuUcsoT. MenTuapbl.

Benkn Kak NpUpOAHblE BbICOKOMOJIEKYNAPHbIE COeAuHeHMs. [lepBUYHas,
BTOPUYHAsA WM TPETUYHasa CTPYKTypa 6e/KoB. XUMWYECKMe CBOWCTBA OENKOB:
rMAPONN3, feHaTypaLus, Ka4eCcTBeHHbIE peakLmm Ha 6esiku.

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUs BeLeCcTB M UX  MNPeBpaLLeHWiA:
Habno4eHne 1 onmncaHne AeMOHCTPALUMOHHBIX OMbITOB: AeHaTypauus 6e/KoB npu
HarpeBaHuW, LBETHbIE peakuun 6esKoB.

BbICOKOMOEKYISIPHbIE COeAHEHWS

OCHOBHbIe MOHATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWIA: MOHOMED,
nonvMMep, CTPYKTYPHOE 3BEHO, CTereHb NoAuMepusaLun, CpefHsas MONeKynspHas
macca. OCHOBHble MeTOAbl CWHTe3a BbICOKOMOEKYNAPHLIX COEAUHEHMIA —
nonMMepu3aums 1 NoNIMKOHAeHcauums.

JKCnepuUMeHTa/lbHble METOAbl M3yYeHUs BELeCTB M UX  MNPeBPaLLEHWiA:
O3HaKOM/IeHMe C obpasuamy NPUPOLHbLIX U UCKYCCTBEHHbLIX BOJIOKOH, MNjacTmacc,
Kay4yKOB.

MexnpeaMeTHble CBA3N.



Peanunsaums MexxnpeameTHbIX CBA3e NPU U3yYeHUN OpraHMYecKon XuMmm B
10 Kknacce OCYLLECTBNSIETCH 4Yepe3 WCMOMb3oBaHME KaK O6LMX €eCTeCTBEHHO-
Hay4YHbIX MOHSATWUIA, TaK U MOHATUN, SBNAIOLWLMXCA CUCTEMHBLIMU AN OTAENbHbIX
NpeAMEeTOB €CTECTBEHHO-HAYUYHOI 0 LMKNa.

O6Lne ecTeCTBEHHO-Hay4YHble NMOHATUA: SBNEHME, HAYUHbIA (DaKT, rMNoTesa,
3aKOH, TEOpUsi, aHa/In3, CMHTE3, KnaccupuKaums, NepuognyHocTb, HabnaeHve,
N3MepeHne, IKCNEPUMEHT, MOAENNPOBaHME.

du3nka: MmaTepus, 3Heprus, macca, aTtoM, 3MIEKTPOH, MOMEKyna,
3HEpPreTUYecKUii YpoBeHb, BELLECTBO, Teno, 0O0BLEM, arperatHoe COCTOsIHME
BeLLeCcTBa, (oM3nyecKmne BENMUYUHBI 1 eANHULLbI UX U3MEPEHNS.

Buonorus: Knetka, opraHusm, 6uocdgepa, 0OMeH BELLECTB B OpraHu3me,
(hOTOCMHTE3, OMONOTMYECKN aKTWBHble BellecTBa (6enKWu, YrneBodbl, XWpbI,
(DEPMEHTB!).

[Ceorpadms: MUHepasbl, FOPHbIE NOPOAbI, NOME3HbIE MCKOMaeMble, TOMINBO,
pecypcel.

TexHonorns: nuuweBble MNPOAYKTbl, OCHOBbl PaLMOHANLHOIO MUTaHWUS,
MOIOLLME CPEACTBa, IEKAPCTBEHHbIE M KOCMETMYECKMe NpenapaTtbl, MaTepuasbl 13
NCKYCCTBEHHbIX N CUHTETUYECKNX BO/TOKOH.

11 KNACC
OBWAA N HEOPI AHNYECKAA XUMWUHA

TeopeTnyecKmne 0CHOBbI XMMUN

XUMUYECKNA  3neMeHT. ATOM. HAOpo aToma, W30TOoMbl. JNEKTPOHHas
060/104Ka. DHEpreTnyeckne YpoBHW, MOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d-
anemeHTbl. OCO6EHHOCTM pacnpefeneHns 3M1eKTPOHOB MO OpouTansaM B aToMax
3/IEMEHTOB MePBbIX YETbIPEX NMePUOA0B. DNEKTPOHHAA KOH(UIypaLms aTOMOB.

Meprofnyeckunin 3akKoH 1 Meproanyeckas cucTema XMMMUYECKUX 3/1EMEHTOB
A. V. MeHpeneeBa. CBsA3b NepuoanMyeckoro 3akoHa v Mepnognyeckon CUCTEMbI
XUMmyecknx anemeHtoB . . MeHgeneesa C COBPEMEHHOW TeOpuelt CTPOeHUA
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XWMWYECKUX 3/1IEMEHTOB U
0bpasyembIX MMU MPOCTbIX W CMOXHbIX BELEeCTB MO rpynnam un Mepuogam.
3HayeHne NepuoLMYecKoro 3akoHa B pasBUTUN HayKHW.

CTpoeHve BewlectBa. XuUMMUYeckass CBA3b. Buibl XUMWYECKOW CBA3N
(KoBasieHTHas HenondpHas WU MonfpHas, MOHHasA, MeTasnn4yeckas). MexaHU3Mbl
006pa3oBaHNA  KOBA/IEHTHOM XWMWUYECKOW CBA3N (OOMEHHbIM U LOHOPHO-
aKLenTopHbIA). BopopodHas CcBA3b. BaneHTHOCTb. 3NeKTPOOTPULATENBHOCTb.
CTeneHb OKUCNEHUS. VIOHbI: KAaTUOHbI U aHNOHBI.
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BewlectBa  MOMEKYNAPHOTO M HEMONEKYNAPHONO  CTPOeHMsA.  3aKOH
MOCTOAHCTBA COCTaBa BeLLecTBa. TUnbl KPUCTAININYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TUMA KPUCTa/IINYECKON PELUETKMN.

[MoHATME O AuchepCHbIX cucTeMax. VICTUHHbIE U KOMNOWAHbIE PacTBOPbI.
MaccoBas [0/ BelLleCTBa B pacTBOpe.

Knaccugpmkaums HeopraHnyeckmnx COeIVHEHWIA. HomeHKknaTypa
HeopraHMyeckux BeLLecTB. [eHeTMYecKas CBA3b HeopraHuW4yeckux BeLLECTB,
NnpHagnexatlmx K pasMyHbIM Kiaccam.

Xummyeckas  peakums.  Knaccugukaumsi  XUMUYECKUX — peakumin B
HeopraHM4yeckorm M OpraHMYecKon XMMKK. 3aKOH COXPaHeHWUs MacCbl BELLECTB,
3aKOH COXPaHeHWA 1 NpeBpaLLeHns 3HePrumn Npu XUMUYECKMX PeakLmsX.

CKopoCTb peakuuu, eé 3aBUCUMOCTb OT pas3/IMyHbIX (PakTopos. ObpaTnMble
peakunn. XMMUYECKoe paBHOBecue. PakKTopbl, BAUAKOWME HA COCTOAHME
XUMUYecKoro pasHosecus. MNpuHumn fle LLaTense.

AnekTponuTnyeckas guccoumnaums. CunbHble 1 cnabble anekTponntel. Cpepa
BOAHbIX PAaCTBOPOB BELLECTB: K1C/as, HeMTpasibHas, LWeoYvHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE peakLnn.

JKcnepuMeHTaNbHbIE METOAbl W3YYeHWs BEWECTB M WX NPeBpaLLeHNIA:;
AeMOHCTpauma Tabnuy, «lMepnogmyeckas cuctema XMMmMYeckux anemeHTtos . W.
MeHzeneesa», M3yyeHVe MOJENen KPUCTAINIMYECKMX PELLETOK, HabnodeHve u
onmcaHue LeMOHCTPALMOHHbBIX W 1abopaTopHbIX OMbITOB (Pas/ioKeHWe nepokcunia
BOZOPO/a B NPUCYTCTBUN KaTanM3aTopa, OnpeaesieHne Cpeabl pacTBOPOB BeLLECTB
C TMOMOLLbID YHMBEPCA/IbHOrO WHAMKATOpa, peakuMm WOHHOro 06MeHa),
NpoBefeHNe NPaKTUYECKO paboTbl «BANSAHME pas3NyHbIX (HaKTOPOB Ha CKOPOCTb
XUMUYECKOMW peakLmm.

PacuéTHble 3aga4un.

PacyéTbl MO YpPaBHEHUAM  XMMUYECKMX peakuuin, B TOM 4ucne
TEPMOXMMUYECKNE pPaCYUYETbl, PacyéTbl C WCMOSb30BaHMEM TMOHATUA «MaccoBas
[0N4 BeLLEeCTBa».

HeopraHuyeckas xmmunsa

Hemetannbl. MonoxeHne HemetannoB B [leprogmnyeckoin  cucteme
XUMUYecknx anemeHtoB [. . MeHpaeneesa M O0COGEHHOCTW CTPOEHWS aTOMOB.
dun3nyeckne CBOMCTBA HeMeTa/NoB. ANNOTPONMA HeMeTannoB (Ha npumepe
Kncnopoaa, cepsbl, hocgopa v yrnepoa).

XMMKUYECKNe CBOWMCTBA BaXXHEWLLMX HemeTan0B (rasioreHoB, cepbl, a3oTa,
(hocthopa, yrnepoga WM KPEMHWA) U UX  COeAMHEHMI  (OKCWAOB,
KNCNOPOACOAepXXalmnX KUCNOT, BOAOPOAHbIX COEAUHEHNIA).

[MpUMeHeHNe BaXKHENLLNX HEMETA/IIOB U UX COEANHEHWIA.
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MeTannbl. [MonoxeHne meTtanios B lNMepnoanyeckort CUCTEME XUMUYECKNX
anemeHToB . . MeHaeneeBa. OCOGEHHOCTN CTPOEHUS 3M1EKTPOHHbIX 0060/104€eK
aToMoB MeTasinoB. O6Wme pusnyeckne ceoicTea mMetanioB. Cniaebl MeTassoB.
SNEKTPOXUMUNYECKUNIA Psf, HANPSHKEHWIA METa/I0B.

XUMMYECKME CBOMCTBA BaXKHEMLLMX MeTanNoB (HaTpUi, Kanuil, KanbLuui,
MarHui, aloMUHUIA, UMHK, XPOM, XXeNe3o, Mefb) U X COeAUHEHWN.

O6wume crnocobbl nonyyeHnss metTanios. MNMpUMeHeHNEe MeTasioB B ObITy ©
TEXHUKE.

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BeLeCTB M WX MNPEeBPALLEHWIA:
n3yyeHve Kosnekumm «MeTansbl U chnnasbl», 06pa3LOB HEMETA/I/IOB, PeLLeHMne
3KCNepUMeHTa/IbHbIX 33fa4y, HabnAeHWe W OonucaHve AEeMOHCTPALMOHHBLIX U
NnabopaTopHbIX OMbITOB (B3aVMOAENCTBUE TMAPOKCUAA a/TIFOMUHUA C pacTBopamu
KUCNOT W LLE/0YeR, KaUeCTBEHHbIE PeakuMy Ha KaTUOHbI METasI/oB).

PacyéTHble 3afa4n.

PacyéTbl maccbl BellecTBa UaM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BeLecTBa, Macce uavM 00bEMY OAHOrO M3 y4yacTBYHOLIMX B peakumy BELLECTB,
pacyéTbl Mmaccbl (06bEMa, KOMMYeCTBa BeLECTBa) NPOAYKTOB peakuun, ecinm 04HO
N3 BELLECTB MMEET MPUMECH.

XNMUA N XKN3Hb

Ponb XMmMun B 06eCneveHnn 3KONOrMYECKOW, IHEPreTUYECKON U NMULLEBOWA
6e30MacHOCTH, PasBUTMN MeAUUMHBIL. TTOHATME O Hay4HbIX METOAax MO3HaHUA
BELLECTB N XMMUYECKNX PeakLUiA.

MpeactasneHnss 06  06WMX  Hay4YHbIX MPUHLMNAX  MPOMbILLIEHHOTO
MOSTyYeHNs BaXKHENLLNX BELLECTB.

UenoBek B MUpe BELWECTB W MaTepuasioB. BaXKHeWLUMe CTPOUTESIbHbIE
matepvaibl, KOHCTPYKUMOHHblE MaTepuasbl, Kpacku, CTeKo, Kepamuka,
martepvanbl 419 3MEKTPOHUKM, HaHOMaTepuasibl, OpraHuyeckne U MUHepasibHble
yL06peHus.

Xumna WM 300pOBbe YeoBeKa: Mpasuia WUCMOMb30BaHUS JIEKAPCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro MCrosb30BaHNA MpenapaToB 6bITOBON XMMUK
B MOBCEAHEBHOW XW3HW.

MexXnpeLMeTHbIe CBA3N.

PeaM3aums  MeXNpeAMETHbIX  CBA3eM  MpU  M3ydeHUM  OOWed U
HeopraHuyeckor xmummm B 11 Knacce OCYLLECTB/IAETCS Yepe3 UCMOMb30BaHMe Kak
OOLWMX  €eCTECTBEHHO-HAYYHbIX TMMOHATUA, TaK W  MOHATUNA, ABNAIOLLMXCA
CUCTEMHbIMM N5 OTAE/bHbIX NPEAMETOB eCTECTBEHHO-HAYYHOIO LKA,

OOLuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKoH,
TEeopus, aHain3, CUHTe3, Knaccuukaums, nepuoauyHOCTb, HabnroaeHue,
3KCMEepPUMEHT, MOAE/IMPOBaHNe, U3MEPEHUE, AB/EHNE.
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du3nKa: MaTepusi, IHepruns, macca, atom, 3MIEKTPOH, MPOTOH, HEMTPOH, WOH,
N30TOM, PaAMO0aKTUBHOCTb, MOJIEKY/A, 3HEPTeTUUYECKNIA YPOBEHDL, BELLLECTBO, TENO,
06bEM, arperatHoe COCTOSIHWME BeLLecTBa, (PU3NYECKUE BESIMUMHBI N e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonorns:  knetka, opraHuM3Mm, 3KocucTema, 6uocepa, Makpo- W
MWUKPO3/1IeEMEHTbI, BUTaMMHbI, 0OMeH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE MOPOAbI, NOME3HbIE NCKOMaeMble, TOMAMBO,
pecypcel.

TexHoMorna: XmmMmnyeckas MpPOMbILLINEHHOCTb, MeTa/Iyprus, Npovu3BOACTBO
CTPOUTENbHBIX MaTepuanoB, Ce/IbCKOXO03ANCTBEHHOE MPOU3BOACTBO, NULLEBas
MPOMBILLNEHHOCTb,  (hapMaueBTUYeCKass  MPOMbILLMIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKUX Mpenaparos, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1EKTPOHHAsA MPOMbILLIEHHOCTb, HAHOTEXHO/IOTUN.
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NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA NMPOIPAMMBI IO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEI O OBPA3SOBAHUA

NIMYHOCTHDbIE PE3YJIBTATDI

®roC COO ycraHaBnMBaeT TpeboBaHUS K pe3y/bTaTaMm  OCBOEHUSA
obydarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (IMYHOCTHbIM,
MeTanpeaMeTHbIM U MpPeAMeTHbIM).  Hay4YHO-MeTOAMYEeCKOn OCHOBOW  Ans
pa3paboTKN MaHWpPyeMbIX Pe3y/IbTaTOB OCBOEHMS MPOrpaMm CpefHero oo6Liero
06pa3oBaHNA ABMSETCA CUCTEMHO-AEATE/IbHOCTHbIN MOAXOL,

B coOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXO4OM B CTPYKTYpe
JIMYHOCTHBLIX Pe3ynibTaToB OCBOEHUA npegMeTa «XUMUSA» Ha YPOBHE CpefHero
06LLero 06pasoBaHus BblfeNeHbl CNeaytoLLe CoCTaBNAoLWme:

0CO3HaHVe O06y4alroLMMNCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTN —
FOTOBHOCTM K CAMOPAa3BUTUIO, CAMOCTOSATE/IbHOCTM U CaMOOMPeeNieHNIO;

Ha/IM4me MOTUBaLUK K 0BYYEHNIO;

LieNieHanpas/ieHHOe pa3BUTKE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 UCTOPUYECKNX TpaauLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTb 0OYYarLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeIbHOCTU LLeHHOCTHO-CMbIC/I0BbIMU  YCTaHOBKamu, MPUCYLLMMUK  LieIOCTHOM
CUCTEME XUMNYECKOIo 06pa3oBaHus;

Ha/IMymMe NPaBOCO3HAHUA 3KO/IOrMYECKON Ky/bTypbl U CMOCOOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA npeaMeTa «XUMWsA» AOCTUratoTCs B
eVHCTBE Y4yebHOW W BOCNUTATENIbHON [eATeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKYNbTYPHBLIMU, OYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMU
N ngeanaMmm POCCUINCKOrO rpaXkKAaHCKoOro oobulectsa, NPUHATbLIMK B 0OLLECTBE
HOpMaMM 1 npaBuiaMyM  MOBELEHWA,  CMOCOOCTBYHOLWMMM  MnpoLeccam
CamMOono3HaHMs, CaMOpa3BUTUS U  HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTU
0byuyaroLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA rnpefMeTa  «XUMUS»  OTPaXKaroT
CPOPMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKON [esATe/lbHOCTU
06yyaroLLMXCA NO peann3auny NPUHATLIX B OOLLECTBE LIEHHOCTEN, B TOM YuC/e B
4acTu:

1) rpaXxaaHCcKoro BOCNNTaHUA:

0CO3HaHUA 06YYaOLLMMUCA CBOMX KOHCTUTYLIMOHHbIX NPaB U 0653aHHOCTEN,
YBAXXEHUSA K 3aKOHY Y NPaBOMNOPALKY;

MPeACTaBNeHMS O COUMaIbHBIX HOpMax W npaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;
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FOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATefIbHOCTM NpU  CO34aHuu
YyUYeOHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ady, BbIMNOIHEHWN
XUMMNYECKNX 3KCMEPUMEHTOB;

CMOCOOHOCTM MOHMMATb W MNPUHUMATb MOTMBbI, HaMEPEHWs, JIOTUKY W
apryMeHTbl ApYrux Npy aHaanse pas/inyHbIX BUAOB YUeOHOIN feAaTeIbHOCTHY;

2) NaTPUOTNYECKOr0 BOCNUTaHMS:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPUMYECKOMY W Hay4yHOMY Hacneauto
0TEYECTBEHHOW XUMUN;

YyBaXKEHUA K Mpoueccy TBopyecTBa B 001aCTU TEOPUM U MPaKTUYECKOro
NMPUMEHEHNSA XMUMUMK, OCO3HAHUA TOro, YTO [LOCTUDKEHWUS HAyKW eCcTb pesysbTar
OJIMTENbHBIX  HaOMO4EHWUA,  KPOMOT/AIMBbLIX — 3KCMEPUMEHTA/IbHbLIX  MOMUCKOB,
MOCTOAHHOTO TPY/a YYEHbIX U MPaKTUKOB;

MHTEpeca W MNO3HaBaTe/lbHbIX MOTWMBOB B MOMYYEHUW W MOCNEAYHOLLEM
aHanM3e MHGopMaLMn O nepefoBbIX LOCTUXKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) LlyXOBHO-HPaBCTBEHHOIO BOCNUTaHWS:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOrO NOBELEHNS;

CMOCOOHOCTU OLeHMBATb CUTYaLMK, CBSA3aHHbIE C XUMUYECKUMMN SBNEHUSMN,
M NPYHUMaTb OCO3HaHHbIE PeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LEEHHOCTW;

FOTOBHOCTM OLEHMBaTb CBOE MOBeAEHME N MOCTYMNKN CBOMX TOBapuLLEen C
MO3ULUMIA HPABCTBEHHbLIX W MPaBOBbIX HOPM W OCO3HAHWE MOCMeACTBUA 3TUX
MOCTYMKOB;

4) hopmMmpoBaHNA KyNbTypbl 340POBbA:

MOHMMaHUS  LEHHOCTeN 3040pOBOro K 6Ge3onacHOro 0b6pasa  KU3HMU,
HeoOX0ANUMOCTN OTBETCTBEHHOIO OTHOLLEHUS K COOGCTBEHHOMY (DM3UYECKOMY U
MCUXNYECKOMY 340POBbIO;

cobnofeHna npaswun 6esonacHOro obpalleHns C BellecTBamMu B ObITy,
MOBCEAHEBHOW XXM3HW 1 B TPY0BOIN AeATENIbHOCTH;

MOHVMaHNA  LEHHOCTW NpaBui  MHAMBUAYAbHOrO W KOMNEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YTPOXatoLMX 340P0BbI0 U XXU3HW NIOLEN;

OCO3HaHWA MOCNeACTBUIA U HEMPUATUA BPeLHbIX NpuBbIYeK (YrnoTpebreHus
aJTIKOro/1sl, HAPKOTUKOB, KYypeHus);

5) TpyA0BOro BOCNUTAHUA:

KOMMYHWKAaTMBHOW  KOMMETEHTHOCTM B y4ebHO-uccnefoBaTe/lbCKow
[eATe/IbHOCT,  OOLLEeCTBEHHO MONE3HOW, TBOPYECKOM W Jpyrux  Bupgax
[eATeIbHOCTY;

YCTAHOBKM Ha aKTUBHOE Yy4yacTWe B pelleHnM NpakTUYeckmx 3ajad
coumanbHOM Hanpae/ieHHOCTY (B paMKax CBOEro Kacca, LLKO/bI);
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NHTEepeca K NMpPakTUYeCcKOMYy U3YYeHW0 MPOoeccuin pasfiMiyHoro poga, B Tom
ymc/ie Ha OCHOBE MPUMEHEHWS NPeAMETHbIX 3HAHWUIA N0 XMW,

YBXEHUSA K TPYAY, MO4AM Tpya 1 pesynbTtatam TPyLOBOIN AeATe/IbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BblOOpY WHAMBUAYa/bHON  TPaeKTopuu
obpaszoBaHus, 6yayuiein npoeccun U peannsaumm COBCTBEHHBIX XXM3HEHHbIX
M1IAHOB C YYETOM JIMYHOCTHbIX UHTEPECOB, CMOCOOHOCTEN K XMMUKN, MHTEPECOB U
noTpebHocTeln 06LECTBa;

6) 9K0N0rM4eCcKoro BOCNNTaHUSA:

3KOMOrMYeCKM Lien1ecoobpasHoro OTHOLLEHWUA K MPUpoAe, Kak WCTOYHUKY
CYLLIECTBOBAHWSA XXM3HW Ha 3eM/ie;

MOHUMaHWA rNO6aIbHOrO XapakTepa 3KOMOMMYECKUX Mpo6siemM, BAUAHUSA
39KOHOMWYECKMX NPOLECCOB Ha COCTOAAHME NPUPOAHON 1 COLMaIbHON Cpesbl;

OCO3HaHUA He0oOXOAMMOCTU  WCMONb30BAHUA  JOCTUDKEHUA XUMUKU NS
peLLeHNs BOMPOCOB pauyoHa/IbHOro NPYPOA0NO/b30BaHNS;

aKTUBHOIO  HENpUATUS  OEWCTBUIA, MPUHOCALLMX BpeL  OKPYXKatoLLein
NMPUPOAHOW Ccpefe, YMeHUs NPOrHo3vMpoBaTb HebMaronpusATHbIE 3KONOMMYecKume
NocneAcTBUA NPeANPUHNUMAEMbIX AeNCTBU U NpeaoTBpaLaTb ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOMMYECKOro MbILIEHUS, 3KOOrMYECKON Ky bTypbl,
onbITa [eATeIbHOCTH 3K0/10rMYeCKoiA Hanpas/IeHHOCT!, yMeHUA
PYKOBOACTBOBATLCA MMW B MO3HaBaTE/IbHON, KOMMYHUKATUBHON M COLMaIbHOM
MpakTUKe, CrMocOGHOCTM W YMEHMS aKTMBHO MPOTMBOCTOSATH  WAE00OrMK
Xemohoouu;

7) LEHHOCTM Hay4HOr o No3HaHuA:

C(POPMMPOBAHHOCTN MWMPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKMN 1 0OLLECTBEHHOW NPaKTUKW;

MOHUMaHUA CNeunPUKN XUMUA  KakK HayKu, OCO3HaHUSA eé& ponn B
(hopMMpPOBaHNM  PaLMOHAIBHOTO HAy4YHOr0 MbILWIEHNS, CO34aHMM LeNOCTHOro
npeLcTaBneHnst 06 OKpYXKatoLem MUpe Kak O efMHCTBE NPUPOAbl 1 YesioBeKa, B
MO3HAHUN MPUPOAHbLIX 3aKOHOMEPHOCTEW W pelleHnn npobsieM CoXpaHeHus
MPUPOAHOIo paBHOBECUS;

yoeXXAEHHOCTM B 0COG0M  3HAYMMOCTM  XUMUU AN COBPEMEHHOM
UMBUAM3ALMN: B €€ TYMAHWCTUYECKON HanpaB/eHHOCTU W BaXKHOW ponu B
CO3[aHn1 HOBOWN 6a3bl MaTepuUasibHOW Ky bTYpPbl, PeLLUeHNN rnobasnbHbIX NPo6/em
YCTONYMBOr0 PasBUTMSA YesIOBEYECTBa — CbIPbEBON, SHEPreTUYECKOW, MULLIEBOA U
3KOJIOTMYeCcKoin 6e30MacHOCTW, B PasBUTUM MeAWLMHbI, 06ecrneyeHnn YCnoBui
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOW D>KM3HU KaXK4Oro 4sieHa
00L1ecTBa;

€CTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHWMAaHWA CYLHOCTW MeTOLOB
MO3HAHWUA, MUCMO/Mb3YEMbIX B €CTECTBEHHbIX HayKax, COCOOHOCTM MCMO/b30BaTh
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noslyyaemMble 3HaHWUA A4/19 aHaIn3a U 0ObACHEHUS ABMIEHNIA OKPYXKAOLWEro Mmpa u
MPOUCXOAALLMX B HEM M3MEHEHWIA, YMeHMs ieNlaTb 000CHOBAHHbIE 3aK/THOUEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MoMyyYeHus
[AOCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTN CaMOCTOATENIbHO WCMOMb30BaTb XMMMUYECKME 3HaHUS NS
peLleHmnst Npo6eM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

NHTepeca K NMO3HaHUIO 1 UCC/eA0BaTe/IbCKON AeATeNbHOCTH;

rOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHWi0 U
camMo0o6pa3oBaHUIO, K aKTUBHOMY MO/IYYEHUIO HOBbLIX 3HaHWIA MO XUMWUKA B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMU;

NHTepeca K 0COGEHHOCTAM Tpyda B pas3/M4YHbIX chepax NpodeccroHanbHOM
[eATeNbHOCTN.

METAMPEOMETHbIE PE3YJ/IbTATDI

MeTanpeaMeTHble pe3yfbTaTbl OCBOEHMSI Y4eOHOro npeaMeTa «XUMus» Ha
YPOBHE CpeaHero 06LLero 06pasoBaHUs BK/IHOUAOT:

3HauMMmble AN (POPMMPOBaHMS  MUPOBO33pPeHMs  0ByuvaroLmxcs
MEeXANCUMNAMHaPHbIe (MEeXNPeAMETHbIE) 06LLEeHayYHble MOHATUSA, OTpaxaroLime
LIeNOCTHOCTb HAy4yHOW KapTWHbI Mupa W Ccheuuduky MeTOAOB MNO3HaHMS,
NCMONb3YyEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, SHEPrus, SIBNEHNE,
MPOLIECC, CUCTEMA, HAYUHbIA (haKT, MPUHLIMAM, TMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, NCCneaoBaHve, HabNAeHNe, N3MEPEHMNE, SKCMIEPUMEHT 1 APYTUe);

YHMBEPCa/bHbIE Y4ebHble AeincTBMS (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsiTuBHble), obecneunBsaroLLme (hopmMrpoBaHue (hYHKLMOHa/TbHOM
rPaMOTHOCTM U COLMaNbHOM KOMMETEHLMM 00YyYarOLLMXCS;
CNOCOBHOCTb obyuJaroumxcs MCMOoMb30BaTh OCBOEHHbIE

MeXANUCLMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHUA U YHUBEPCa/lbHble YYebHble
[eNCTBMSA B NO3HABATE/IbHOW M COUMaIbHOM NPaKTUKE.

MeTanpegMeTHble pe3ynbTaTbl OTPaXKalOT OBMafleHNe YHMBEPCabHbIMU
YyYeOHbIMW  MO3HABaTe/lbHbIMW,  KOMMYHWKATUBHbIMW U PEryNSTUBHbLIMU
NENCTBUAMMN.

OBnageHne  YHMBepPCa/IbHbIMU yYeOHbIMN no3HaBaTe/IbHbIMU
NENCTBUSAMMN:

1) 6a30Bble /I0rM4YecKme JencTBUA:

CaMOCTOATENbHO  (hOopMy/nMpoBaTb W aKTyanmsupoBaTb  Mpobnemy,
BCECTOPOHHE e€ paccMaTpuBaTh;

onpefenaTb Uenu AesaTeNnbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU KX
AOCTVKEHMS, COOTHOCUTb Pe3y/bTaTbl ASTENbHOCTM C MOCTaBNEHHBIMU LeNISIMU;
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MCMOo/b30BaTb NPU OCBOEHWUM 3HAHWUWA MPUEMbI TOMMYECKOTO MbILWIEHNA —
BblAeNIATb XapaKTepHble MPU3HAKM MOHATMIA M yCTaHaBAMBaTb MX B3aMMOCBS3b,
1CMO0/Ib30BaTb COOTBETCTBYHOLLME MOHATUSA AN 00BACHEHUSA OTAENbHbIX (JaKTOB U
SIBNEHWIA;

BblOMpaTb OCHOBaHUS WM KPUTEpUM [ANA  KnacCUUKauuyv BELLECTB WU
XUMUYECKNX peaKkLuii;

yCTaHaBMBaTb MNPUYUHHO-CNEACTBEHHbIE CBA3M  MeXay MW3y4aeMbIMu
SABNEHUAMM,;

CTPOUTb JIOFUYECKNe pacCyXeHns (MHOYKTUBHbIE, [OeAYKTUBHbIE, [0
aHasiorun), BbISBMSATb 3aKOHOMEPHOCTU M MPOTMBOPEUUS B paccMaTpUBaemblX
ABNEHNAX, (POPMY/IMPOBATL BbIBOAbI U 3aK/THOUEHWS;

MPUMEHATb B NPOLECCe NO3HaHWA, UCMOMb3yeMble B XMMUN CUMBOINYECKUE
(3HaKoBble) Moaenn, NPeobpas3oBbIBaTb MOAE/bHbIE NPEACTABIEHNS — XUMUYECKI
3HaK (CMMBO/) 3/eMeHTa, XuUMU4Yeckas (opmyna, YpaBHEHME XUMWUYECKOM
peakuunm — npu pelieHnn y4yebHbIX MO3HaBaTeNlbHbIX W MPaKTUYEeCKUX 3afad,
MPUMEHATb Ha3BaHHble MOZe/bHbIe NPeACTaBNeHNA A9 BbIABNEHUA XapaKTepHbIX
MPU3HAKOB M3YyYaeMblX BELLECTB N XMMUYECKUX peakL i,

2) 6a30Bble nccnefoBaTe/IbCKME AeNCTBUS:

BfafeTb OCHOBaMM METO[OB HAay4YHOro MO3HAHWA BELLECTB U XMMUYECKUX
peakuuii;

(hopMynMpoBaThb Lienn 1 3afa4mn UccnefoBaHns, CMob30BaThb NMOCTaB/IEHHbIE
N CamMOCTOSITE/IbHO COPMY/IMPOBaHHbIE BOMPOCbI B KayeCcTBE WHCTPYMEHTa
MO3HAHUA M OCHOBbI ANS (HOPMUPOBAHWSA TUMOTe3bl MO MPOBEPKE MPaBUILHOCTU
BbICKa3bIBAEMbIX CY>KAEHWIA;

BfafeTb HaBblkaMW CaMOCTOATE/IbHOTO MJIAHUPOBaHUA U MPOBeLEHUS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMEHUSA Habno4aTh 3a X040M
npowecca, CamoCTOATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, (HopMy/MpoBaTh
0606LLIEHNS N BbIBObl OTHOCUTENBHO AOCTOBEPHOCTU Pe3y/bTaToB NUCCNeL0BaHNS,
COCTaB/sATb 060CHOBAHHbIV OTYET O NPoAeNiaHHOM paboTe;

npuobpeTatb ONbIT YYEHUYECKOM WUCCNeAoBaTeNbCKOM U MPOEKTHOWN
[eATeNbHOCT, MNPOSBNATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOSTE/lbHOMY
MOMCKY METOAOB PeLUeHNs MNPaKTUYeCKMX 3aday, MPUMEHEHWNIO Pa3INYHbIX
MEeTO/I0B MO3HaHMS.

3) paboTa ¢ HopmaLmeil:

OPUEHTMPOBATLCA B Pa3/IMYHbIX  WMCTOYHUKAX MHGopMaumn  (Hay4Ho-
nonynsapHas nuteparypa XMMUYECKOro COAepXXaHus, CrpaBOYHble Nocobus,
pecypcbl VIHTepHeTa), aHa/IM3MpoBaTb UHAOPMaLMIO pasINyHbIX BMAOB U (POpM
npeacTaB/eHus, KPUTUYECKN OLeHMBATb eé [AOCTOBEPHOCTb "
HernpoOTUBOPEYMBOCTb;
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(hopMynMpoBaTb 3anpocbl N NPUMEHATL Pas/ivyHble METOAbL! MPU MOUCKe U
oTbOope MH(popMauun, HeobXoAMMOW [ANA  BbIMOAHEHUS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTtaTb OMbIT WCMO/Mb30BaHUA WMH(POPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOMOIMIA N Pa3/INYHbIX NOVUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYHO  (POPMY  MpefCcTaB/eHUs
NHopMaLmnn (CXeMbl, rpadnku, guarpaMmbl, TabnuLbl, PUCYHKN U ApYTUe);

MCNONb30BaTb HAyUHbIA S3bIK B KayeCTBe CpeAcTBa npu paboTe C
XUMUYECKON MHopMaUmen: MPUMEHSATb  MeXNpeaMeTHble  (puanyeckme U
MaTemMaTMyecKmne) 3Haku 1 CMMBO/bI, hopMyibl, ab66peBMaTypbl, HOMEHKNATYPY;

MCronb3oBaTb U Npeobpas3oBbiBaTb  3HAKOBO-CYMBOJIMYECKME CPeAcTBa
HarnsgHoCTH.

OBnafeHve yHMBepCa/IbHbIMU KOMMYHUKATUBHbLIMWU LENCTBUAMMU:

3a/iaBaTb BOMPOCHI MO CYLLECTBY 0OCYX/AaemMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  Maew,  (hopMynupoBaTb  CBOW  MPeAnoXeHus
OTHOCUTE/IbHO BbIMOIHEHNS NPEeASIOXKEHHOIN 3a4auu;

BbICTyNaTb C Npe3eHTauuelr pesy/nbTaToB MO3HABaTe/lbHOW [eATeNlbHOCTH,
MOyYeHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMMW MPU BbINOHEHWN
XMIMUYECKOr0 3KCNepuMeHTa, NpakTUYeCcKon paboTbl MO UCCNe[0BaHNIO CBOMCTB
N3yyaeMbIX BELLECTB, peanm3aymm y4ebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesynbTataM MPOBeAEHHbIX MCCMeA0BaHUA MYTEM COrfiacoBaHWUsA MO3UUMA B
X0Ae 06CyXaeHnsa 1 06MeHa MHeHUAMN.

OBnafeHve yHMBePCa/IbHbIMU PerynAaTUBHbIMU LeACTBUSAMN:

CaMOCTOATE/IbHO MMaHWPOBaTb M OCYLLECTB/ATL CBOK MO3HABATE/IbHYHO
[eATeNbHOCTb, onpefenss eé uenn W 3adayu, KOHTPOAMpPOBaTb U MO Mepe
HeoOXOAUMOCTN  KOPPEKTMPOBATL NpeasiaraeMblii - anropuTMm  AeACTBUIA  Npu
BbIMO/IHEHUM  YYeOHbIX W  WCCNefoBaTe/IbCKUX 33dad, BblbMpatb Hambosee
3 eKTUBHBLIA CNOCO6 MX pPeLIeHNs C YYETOM MOMYYEHUSI HOBbIX 3HAHWM O
BeLLeCTBax N XMMUYECKNX peakUusXx;

OCYLLECTB/IATb CAMOKOHTPO/Ib CBOEI AeATe/IbHOCTM Ha OCHOBE caMoaHan3a
N CAMOOLIEHKMN.

NPEAMETHDIE PE3YJIBTATDI
10 K/TACC

MpeameTHble pe3y/nbTaTbl  OCBOEHMS Kypca «OpraHuyeckas XuMms»
OTPaXKatoT:
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CchopMMPOBAHHOCTb  MPEACTaB/IEHMA O  XMMMUYECKOM  COCTaBNAOLLEN
€CTeCTBEHHO-HAay4YHON KapTUHbI MWUPa, POAN XUMWUW B TMO3HAHUW SABNEHUN
npupoabl, B  (OPMUPOBAHMN  MbIWIEHNUA W KYyNbTypbl  NIMYHOCTK, €é
(hYHKLMOHA/IbHOW rpaMOTHOCTU, HEOOXOAMMOIA A1 PeLLeHNA NPaKTUYeCcKMX 3agad
N 3KOMOrMyeckn 060CHOBAHHOIO OTHOLLUEHMSA K CBOEMY 3[40pPOBbIO U MPUPOLHOM
cpeae;

BNafieHne  CUCTEMON  XMMMUYECKMX  3HaHWIW,  KOTOpas  BKJ/IHOYaeT:
OCHOBOMo/flarawLe MoHATUSA  (XMMWUYECKUIA  3N1eMEHT, aTOM, 3/IEKTPOHHaA
060/104Ka aToMa, MOJIEKY/1a, BA/IEHTHOCTb, 3/1eKTPOOTPULATE/IbHOCTb, XUMNYECKAS
CBA3b, CTPYKTYpHas opmyna (pa3BépHyTas M COKpalwéHHas), MO/b, MOJSPHas
mMacca, MOJIIPHbIA O0O0bEM, YrNepoAHbIA CKeneT, (YHKUMOHa/IbHas rpynna,
pagvKan, U3oMepusi, N30Mepbl, FTOMOIOTMYECKUIA PSAA, TOMOIOTW, YrneBogopoabl,
KNUC/OPO, M a30TcoAepXKalune COeAvHEHUs, MOHOMep, NOAnMmep, CTPYKTYpHOe
3BEHO, BbICOKOMOJEKY/ISAPHbIE COEANHEHWS); TEOPUN U 3aKOHbI (TEOPUS CTPOEHMS
opraHuyeckumx Bewects A. M. byTnepoBa, 3aKOH COXpPaHeHWs MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKMIA A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
nexkawie B OCHOBE MOHUMaHWUA MNPUUYUHHOCTM U CUCTEMHOCTM XUMWUYECKNX
SIBMIEHNA, (haKTOMOrMYecKne CBeAEHUS O CBOWMCTBax, COCTaBe, MOMYYEHUUN W
6e30MacHOM UCMO/b30BaHUN BaXXHEMLLMX OpraHUYeckmMx BeLecTB B ObITy W
MPaKTUYECKOWN AEeATENbHOCTU YeslI0BeKa;

COPMMPOBAHHOCTb YMEHWIA BbISBMATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, UCMO/Ib30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OnucaHuM cocTasa, CTPOEHNSA 1 MPeBpaLLeHnin OpraHUYeCcKUX COeAUHEHNI;

CPOPMMPOBAHHOCTL YMEHWUIA MCMNONb30BaTb XMMUYECKYID CUMBOJIUKY [N15
COCTaB/IEHUS MOMNEKYNAPHBLIX W CTPYKTYPHbIX (PasBEPHYTON, COKpaLLEHHOWN)
(hOpMyn1  OpraHMYeckKuUX BELLECTB W  YPaBHEHWA XUMUYECKUX  peakuui,
N3roTaB/nMBaTb MOAENN MOJIEKY/T OPraHUYecKUX BELLECTB A/19 WUANKCTPauun KX
XMMUYECKOro 1 MPOCTPaHCTBEHHOI0 CTPOEHNS;

COPMMPOBAHHOCTb YMEHWIA YCTaHaB/IMBATb MPUHAANEXHOCTb W3YYEHHbIX
OpraHNYeckMx BeLeCTB MO WX COCTaBy W CTPOEHWIO K OnpeaenéHHOMY
Knaccy/rpynne CcoeAavHeHWA (YrneBofOpOAbl, KWUCNOPOL W a30Tcofepxaive
COEAMHEHUNS, BbICOKOMOEKYNAPHbIE COeAVHEHUS), [aBaTb MM Has3BaHWUA MO
cuctematnyeckorr HomeHknatype (IUPAC), a Takke NpUBOAMTbL TPUBMASIbHbIE
Ha3BaHWA OTAe/IbHbIX OpPraHWYecKUX BeLLecTB (3TW/IEH, MPOMW/EH, aueTu/IEeH,
TUNEHTINKONb, TANLEPUH, (heHoN, opmanbaernt, auetanbaerng, mypaBbUHas
KNCMOTa, YKCYCHasa K1CNOTa, 0/1eMHOBAsA K1CNO0Ta, CTeapuMHOBas KMCOTa, MH0K03a,
(DPYKTO3a, KpaxmaJi, Lennonosa, rMnunH);

CPOPMMPOBAHHOCTb YMEHUA OMpeaensaTb BUAbl XUMWYECKON CBS3W B
OpraHNYecKmx CoeMHeHNAX (OAMHAPHbIE N KPaTHbIE);
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COPMMPOBAHHOCTb YMEHUS TMPUMEHATb MOJIOKEHUS TEOPUU CTPOEHUA
opraHunyeckmx Bewects A. M. byTneposa A58 06bSACHEHNS 3aBUCUMOCTI CBOMCTB
BELLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHNA MacChbl BELLLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWA  XapakTepu3oBaTb  COCTaB,  CTPOEHMUe,
(hM3nyeckne N XMMUYECKMe CBOMCTBA TUMUYHLIX MNPEeACTaBUTENIEN Pa3/INYHbIX
KNlacCoB OpraHN4Yecknx BellecTB (MeTaH, 3TaH, 3TWIEeH, MPOMW/eH, aueTWUseH,
oyTtagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TU/IEHT/INKO/b,
rNALEPVH, (DeHOS, aueTanbierng, MypaBbMHAs M YKCYCHas KWUCMOTbI, F1HOKO033,
KpaxmaJn, Lesinkoso3a, aMMHOYKCYCHaa K1UC0Ta), UNKCTPUPOBATbL FrEHETUYECKYHO
CBA3b MEeXAY HVMMW YypaBHEHWAMMW COOTBETCTBYHOLLMX XUMUYECKUX pPeakuuin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOpMY T,

CPOPMMPOBAHHOCTb YMEHWNA XapaKTepn30oBaTb UCTOUHUKN YTEBOAOPOLHOIO
Cbipbsi  (HedTb, MPUPOAHbLIA ra3, Yronb), CrAOCO6bl WX nepepaboTKn U
MPaKTUYeCKoe NpPUMeHeHNe NPOAYKTOB NepepaboTku;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL  BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/IMYeCcTBa MUCXOLHOMO BeLLecTBa WAN MPOoAyKTa
peakuunm no W3BeCTHbIM Macce, 00bEMY, KO/IMYECTBY OLHOIO W3 WCXOAHbIX
BELLECTB UM MPOAYKTOB peakLun);

COPMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMOJIb3YeMbIX B XUMUMN MPU U3YUEHUWN BELLECTB U
XUMNYECKNX ABNMEHMIA (HAOMO4EHWE, N3MEPEHNE, IKCNIEPUMEHT, MOAENPOBaHME),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUSA A1 MPUHATUA pPeLleHnin B
KOHKPETHBbIX >KWU3HEHHbIX CUTyauusx, CBf3aHHbIX C BeLlecTBAMM U UX
NMPUMEHEHMEM;

chopMMPOBaAHHOCTb YMEHWIA cobNtoAaTh npasusa nosb30BaHNA XMMNYECKO
nocyon n nabopaTtopHbIM 000pPYyAOBaHMEM, a TakXe MNpasuia o6palleHust C
BeLLecTBamM/ B COOTBETCTBMU C MHCTPYKUMAMMK MO BbIMOSIHEHUIO /1a60PATOPHbIX
XUMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
aKCNepuMeHT (NpeBpaLleHns OpraHMyecKNX BeLLeCTB NPu HarpeBaHun, NosyyeHme
3TWNeHa W W3y4YeHWe ero CBOWCTB, KA4yeCTBEHHble peakuMn OpraHNUYecKux
BeLLleCTB, [AeHaTtypauusi 6enkoB MpW HarpeeBaHWW, LBETHble peakuuu 6GenkoB) B
COOTBETCTBUMM C MpaBuiaMu TeXHUKM 6Ge3onacHOCTM npu  obpalleHun ¢
BewecTBaMy U1 nabopaTopHbIM  060pYyAOBaHWEM, MPeACTaBNATb Pe3y/bTaTbl
XUMUYECKOrO 3KCMepuMeHTa B (DOpPMe 3anucu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii 1 hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX Pe3Y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWIN KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHO
MH(OPMaLMIO, MONyYaeMyd U3 pasHblX WCTOYHWKOB (CpeAcTBa MacCOBOM
NHopMauunn, IHTEpPHET 1 Apyrux);
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Cc(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoro nosefeHNss B ObITY W TPYAOBOW [EATENIbHOCTM B LENsAX
COXpaHeHns CBOEro 3[0pOBbA W OKpY>KaroLle NpUPOAHOI Cpefbl, 0CO3HaBaTb
ONacHOCTb BO3AEVCTBUA Ha >KMBble OpraHWM3Mbl OMNPeAenEHHbIX OPraHNYecKmx
BeLLEeCTB, MOHMMas cMbic/ nokasatensd MAK, NoAcHATbL Ha npuMepax Crnocoobl
YMEHbLUEHUA W NPefoTBPaleHns UX BPeAHOro BO3M4ENCTBUA Ha OpraHu3m
YesloBeKa,;

ANA 00y4yalowmxcs ¢ OrpaHNYeHHbIMU BO3MOXHOCTAMU 340POBbSA: YMEHMe
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbLIX MEeTO4axX MO3HaHUS BELLEeCTB U
XUMUYECKUX AB/IEHWIA;

ANA cnenbiX W cnaboBuadwmx 00y4yaroLMXCsa: YMeHMe UCMOo/b30BaTh
penbeHO-TOYEUHYO cUCTeMY 0603HaYeHu J1. bpannsa ana 3anucu XMMMUYECKMX

opmyn.
11 KNTACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMSA Kypca «OO6Was u HeopraHuyeckas
XUMUA» OTPaXKaloT:

CPOPMMPOBAHHOCTb  MPEACTaB/IEHNA: O  XMMWUYECKOM  COCTaBNAOLLEN
€CTECTBEHHO-Hay4YHOW KapTUHbI Mupa, POAN XWMUU B MO3HAHUWN SABNEHWI
npupoabl, B  (OPMUPOBAHMU  MbILWIEHNA WU KYNbTypbl  JIMUHOCTW, eé
(hYHKLMOHA/IbHOW rpaMOTHOCTUN, HEOOXOAMMOIA A/19 PeLLIEeHNs NPaKTUYeCKMX 3aaau
N 3KONIOTMYECKM 0O0CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0POBbH U NMPUPOAHON
cpege;

BMlafleHne  CMUCTEMOM  XMMUYECKMX  3HAHWWA,  KOTOpas  BK/IOYaeT:
OCHOBOMo/araroLme MoHATMSA (XMMUYECKWIA 3f1eMeHT, atom, u3oTon, s-, p-, d-
3/IEKTPOHHbIE OpOWTaNIM aTOMOB, WMOH, MOJMEKYNa, MOJb, MOMAPHbIA 00bEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENIbHOCTL, CTEMEHb OKUCMEHUA, XUMNYECKas CBA3b
(KoBasieHTHas, MOHHasA, MeTa/lIMyecKas, BOLOPOAHASA), KpUCTaIIMYecKas PeLLéTka,
TUMbl  XUMWYECKUX  peakuuid, pacTtBop, 3NEKTPOINTbI,  HE3NEeKTPOUTLI,
3NeKTpoNnTUYeCKasd Auccoumnauunsi, OKUCNNTeNb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOM peakumn, XMMUYECKOe pPaBHOBECME); TEOPUM U 3aKOHbl (Teopus
3NIEKTPONIUTMYECKOI Anccoumaumm, nepuoamyecknii 3akoH [l. . MeHpeneesa,
3aKOH COXpaHeHWs MaccCbl BELLECTB, 3aKOH COXPaHEHMA N NPEBPALLEHNS 3HEepPrum
NPy XMMUYECKNX peakumsxX), 3aKOHOMEPHOCTM, CUMBOJIMYECKMIA A3bIK XUMUW,
MWPOBO33pPeHYECKNE 3HaHWUA, nexxallne B OCHOBE MOHMMaHWA MPUUYUHHOCTU M
CUCTEMHOCTU XMMUYECKUX ABMEHWNIA, (haKTONOrMYeckme CBeAeHUS O CBOMCTBAX,
COCTaBe, Moly4YeHUN N 6e30MacHOM MCNOJb30BaHUM BXKHENLLIMX HEOPraHUYeCcKuX
BELL,ECTB B ObITY U MPaKTUYECKOW AeATe/lbHOCTU YeN0BEKa,;
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COPMMPOBAHHOCTb YMEHWIA BbISBMATL XapaKTepHble MPU3HAKU MOHATUA,
YCTaHaB/MBaTb UX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMCaHNM HEOPraHNYeCKMX BELLECTB M UX NPeBPaLLeHNI;

C(POPMMPOBAHHOCTL YMEHWUIA MCNONb30BaTb XMMUYECKYID CUMBOJIUKY [N
COCTaBNeHMs  (POPMYN  BELLeCTB M YPaBHEHWA  XUMUYECKUX  peakLuid,
cuctematnyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUA OTAE/NbHbIX
HeopraHM4yeckux BeLecTB (YrapHblii ras, Yrnekucnblid ras, amMMuak, raliéHas
N3BECTb, HeraléHas U3BecTb, NNTbLEBAA COAQ, NUPUT U ApYTIe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb BA/IEHTHOCTb M CTENEHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSAX Pa3/IMYHOro CocTaBa, BWUL XMMWUYECKON
CBA3W (KOBa/leHTHas, MOHHasA, MeTalInyeckas, BOAOPOAHAs) B COEAUHEHUAX, TUM
KPUCT/ININYECKOM PeLIETKM KOHKPETHOro BellecTBa (aToOmHas, MOMEKyNsapHas,
NOHHasA, MeTa/l/IMYecKas), XapakTep Cpesbl B BOLHbIX pacTBOPax HEOpraHUYecKmx
COENHEHNIA;

chopMMpPOBaHHOCTb YMEHMI yCTaHaB/MBaTb NPUHAANEXHOCTb
HeopraHMyeckux BeLLECTB MO MX COCTaBy K OnpefenéHHoMy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIe BELLECTBA — MEeTa//Ibl U HEMETas/bl, OKCUAbl, OCHOBaHWS,
KNCMOTbl, aMOTEPHbIE TMAPOKCUbI, COMN);

CPOPMMPOBAHHOCTb YMEHWIA PaCKpPbIBaTb CMbIC/T NMEPUOAMNYECKOrO 3akoHa /.
. MeHfeneesa N eMOHCTPUPOBATb €r0 CUCTEMATU3MPYHOLLYHO, OOBACHUTE/IbHYIO
N MPOTrHOCTMYECKYO PYHKLNN;

CPOPMMPOBAHHOCTb YMEHWIA  XapakTepu3oBaTb 3/1EKTPOHHOE CTPOEeHUe
aTOMOB XMMMWYECKUX 3neMeHTOB 1-4 nepuogoB [Mepuogmyeckon  CUCTEMBI
XUMUYecknx asnemeHtoB M. . MeHfeneesa, WUCNOMb3ya MNOHATUA «S-, p-, d-
3N1EKTPOHHbIE opbuTanu», «3HepreTnyeckue YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKNX 3IEMEHTOB M UX COEAMHEHWI
no nepuogam u rpynnam Mepnognyeckoit CUCTEMbI XUMMUYECKUX 3nieMeHToB . U.
MeHAeneesa,

COPMMPOBAHHOCTL  YMEHMI  XapakTepu3oBaTb  (OMWCbIBaTb)  06LYME
XUMUYECKMe  CBOWCTBA  HEOpPraHWYeCKMX  BELECTB  Pas3/IMYHbIX  K/1accoB,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXAy HeopraHM4ecKuMu
BeLLecTBaMM C MOMOLLbHO YPaBHEHWUIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKkLi;

ChOPMMPOBAHHOCTL YMEHUS KacCUhUUMpPoBaTbh XMMUYECKME peakumn Mo
pas3/iMyHbIM Mpu3Hakam (4Mcny 1 CocTaBy pearvpyrolimx BeLLecTs, TEMI0BOMY
ahekTy peakuun, M3MEHEHUIO CTeMeHer OKWC/IEHUS 3/IEMEHTOB, 06pPaTUMOCTU
peakuun, y4acTuio KatanmsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaB/ATb YPaBHEHUS peakuMil pasInNyHbIX
TUMNOB, NOJIHbIE U COKPALLEHHbIe YpaBHEHNSA peakuuii MOHHOTO 06MeHa, y4nTbIBas
YCNOBUA, NPU KOTOPbIX 3TU peakLmu UAYT A0 KOHLA;
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COPMMPOBAHHOCTbL  YMEHWIA  MPOBOAWUTL  peakumun, MOATBEPXKAAOLLME
KauyeCTBEHHbI COCTaB pPas3/IMYHbIX HeopraHM4yecKMxX BeLLecTB, pacro3HaBaTb
OMbITHLIM NMYTEM WOHbI, MPUCYTCTBYIOLME B BOAHbIX pacTBOpPax HeopraHUYecKux
BELLeCTB;

CPOPMMPOBAHHOCTb  YMEHWIA  PacKpbiBaTb  CYLHOCTb  OKMC/IMTENbHO-
BOCCTaHOBUTE/IbHbIX PeakLMii NOCPeACTBOM COCTaB/IEHUSA 3MIEKTPOHHOIO 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCMMOCTb CKOPOCTU XMMUYECKOW
peakuumn OT pasInyHbIX (haKTOPOB; XapakTep CMELLEHUA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTYM OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTtense);

COPMMPOBAHHOCTbL YMEHMWIN XapaKTepu3oBaTb XWMUYECKMe MpPOLecchl,
nexXkaliye B OCHOBE MPOMbILLIIEHHOTO MOJTYYEHNS CEPHOM KMCMOTbl, aMMMaka, a
TaKke C(HOPMMPOBAHHOCTb MPEACTaBMEHM 06 06LUMX Hay4YHbIX MPUHLMMIAX WU
3KO0NOrMYecKmx nNpobnemMax XMMUYeCKoro npou3BoOACTBa;

CPOPMMPOBAHHOCTb YMEHMIN MPOBOAUTL BbIYUC/IEHUA C WUCMO/b30BaHMEM
MOHATUA «MaccoBas [0NS BelecTBa B pacTBOpe», 00bEMHbLIX OTHOLUEHWI ras3oB
MpU XMMUYECKMX peakumsaxX, Macchbl BelecTsa Uanm 06bEmMa rasos no M3BeCTHOMY
KOMIMYeCTBY BeLLecTBa, Macce uavM 06bEMY OLHOr0 M3 Y4aCTBYHOLIMX B peakumm
BELLECTB, TEMNI0BOro aPeKTa peakumM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLECTB, NPEBPALLEHNA N COXPAHEHUSA 3HEPTUN;

chopMMPOBaAHHOCTb YMEHWIA cObNtoAaTh Npasusa nosb30BaHNA XMMNYECKO
nocyaor n nabopaTopHbIM 060pYyAOBaHWEM, a TakKXe npaBuia obpalleHus C
BeLecTBaMy B COOTBETCTBMM C UHCTPYKUMAMM MO BbINO/HEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCNepuUMeHT (pasfioXkKeHue nepokcuaa BOAOpPOAa B NPUCYTCTBUM KaTaim3aTopa,
onpegeneHve cpeabl PacTBOPOB  BeLECTB C  MOMOLLbK  YHUBEPCa/IbHOIO
WHAMKATOPa, BANAHME Pa3/inyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuuMnm MOHHOro 0OMeHa, KayeCTBEHHble peakuum Ha CysnbgaT-, kapboHart- u
X/IOPUA-aHNOHbI, Ha KaTUOH aMMOHWSA, PeLleHue 3KCNepuMeHTa/IbHbIX 3afa4y Mo
Temam «MeTanbl» KU «HemeTanbl») B COOTBETCTBUW C MpaBUIaMyh TEXHUKM
6e3onacHoOCTM npu obpalleHnn ¢ BewecTsamm 1 1abopaTtopHbIM 060pYyA0BaHMEM,
NpeLcTaBNATL  pe3y/ibTaTbl XUMWYECKOro 3KcrepumeHTa B (hopme  3anucu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin u (popmMynMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWI KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHO
MH(OPMaLMIO, MONyYaeMy) U3 pasHblX WCTOYHWKOB (CpeAcTBa MacCOBOM
KOMMYHUKaummn, IHTepHET 1 apyrux);
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Cc(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoro nosefeHNss B ObITY W TPYAOBOW [EATENIbHOCTM B LENsAX
COXpaHeHns CBOEro 3[0pOBbS U OKpY»KaroLlei NpUpogHOM cpefbl, 0CO3HaBaTb
ONacHOCTb BO3AENCTBUSA HA XXMBbIE OPraHN3Mbl ONpeaenéHHbIX BELWECTB, NOHUMas
cmbicn nokasatens MAK, NoACHATbL Ha npumMepax Crnocobbl YMEHbLUEHUS W
npefoTBpaLLEeHNsA UX BPeLHOr0 BO3AENCTBUS Ha OpraHn3M YenoBeKa;

ANA 00y4yaroWwmxcst ¢ OrpaHNYeHHbIMU BO3MOXHOCTAMW 3[40POBbSA: YMeHWe
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbIX METOAaX MO3HAaHUS BELLEeCTB U
XUMUYECKUX AB/IEHWIA;

ONA cnembiX W cnaboBmadwmx 00y4yaroLMXCsa: YMEHMEe UCMOo/b30BaTh
penbe)HO-TOYEUHYO cUCTeMY 0603HaYeHu J1. bpannsa ana 3anucu XMMMUYECKMX

opmyn.
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TEMATWNYECKOE NMNJ1IAHNPOBAHWE
10 KNTACC

No

HanmeHoBaHWepasnenos n

KonnyectsoyacoB

KOHTpO/IbHbIE

ONEKTPOHHbIE
(undpossble)

n/n TemnporpamMmmbl
porp Beero paboThbl MpaKThHecknepatoTb! obpasoBaTe/ibHblepecypchbl
Pasgen 1. TeopeTnyeCcKne 0OCHOBbI OpraHM4YecKom XMmmm
MpeaMeT opraHUYecKon XMMnK.
1.1 Teopua CTPOEHUS OpraHNYecKmx 3
coefimHeHunin A. M. byTneposa
WToronopasgeny 3
Pa3gen 2.Yrnesofopojbl
2.1 NpefenbHbleyrneBofopoabl — aikaHbl 2
59 HenpenensHble yrnesoL0poabl: 6
' a/IKeHbl, aIKaIVeHbI, aNKUHbI
2.3 ApoMaTUYeCKNEYTIEBOA0POAbI 2
24 [NpypoaHbIe NCTOYHNKN 3 1
' YINeBOOPOAOB 1 UX NepepaboTka
Toronopasgeny 13
Pasgen 3.KucnopopcogeprkaLmeopraHmyecKmnecoegmHeHns
3.1 CnnpTbl. PeHon 3
3.9 Anbperngbl. Kap6oHOBbIE KMCNOTbI. 7 1
' CnoxHble 3¢mpbl
3.3 Yrnesogpl 3 1
Toronopasgeny 13
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Paspen 4.A3oTcofepKaLineopraHnyecKmnecoeguHEHUA

41 AMVHbI. AMVHOKMCNOTbI. Benku 3
WToronopasgeny 3
Pa3gen 5.BbICOKOMOIEKYNAPHbIECOELMHEHUA

5.1 lNnacTmacchl. Kayuyku. BonokHa 2
Toronopasgeny 2
OBLUEE KOMMYECTBO YACOB INO 34
MPOrPAMME
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11 K/NTACC

KonnyectBoyacos ONEKTPOHHbIE
Ne HanmeHoBaHMepasaenos n (UNbpoBBIE)
n/n TemMnporpaMmmbl| Bcero KoHTponbHblepaboTbl  MpaKTuyeckmnepaboThbl
obpasoBaTe/ibHblepecypcbl
Pa3gnen 1. TeopeTNYeCKNEOCHOBLIXUMUN
CTpoeHune aTOMOB.
MeproamnYeCcKNnin 3aKoH K
11 lNepnognyeckaa cucrtema 3 1
XUMUYECKMX 3nemeHToB . U.
MeHpeneesa
CTpoeHueBeLLlecTBa.
1.2 4
MHoroo6pasmeBeLLecTs
1.3 XMMUYeCcKnepeakLmm 6 1 1
WToronopasgeny 13
Pa3gnen 2.HeopraHnyeckaaxmmms
2.1 MeTtannsl 1
2.2 HemeTannsl 1
53 CBA3b HeopraHMyeckunx u )
' OpraHMYecKmx BeLLecTB
WToronopasgeny 17 1
Pasgen 3.XnmMus n >KnsHb
3.1 XNMUS N XKU3Hb 4
Toronopasgeny 4
OBLUEE KOMMYECTBO YACOB INO 34 3 3
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MPOIrPAMME
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NOYPOYHOE NMNJIAHNPOBAHUE

10 KJTACC
KonnyecTBo4vacos ONEeKTPOHHbIe
0
Eh] Temaypoka Bcero KOHTpOnbHbIe  TpakTudeckue iﬁ;ﬁLHMﬂ :ﬁﬂiEEE::Lanbw
paboThbl paboThl pecypch
1 MpeameT opraHMYecKor Xumun, eé 1
BO3HWKHOBEHWE, Pa3BUTKE U 3HAYEHWe
Teopus CTPOEHMA OPraHNYecKmX
2 coeanHeHunin A. M. byTneposa, eé OCHOBHbIE 1
MOIOXKEHUSA
MpeacTasneHne o0 Knaccugpukaumm
3 OpraHn4yecKmx BeLLlecTs. HomeHKNaTypa 1
(cuctemartunyeckas) 1 TpMBUASbHbIE
Ha3BaHWA opraHMYecKnx BeLLEeCTB
4 AJKaHbI: COCTaBVI/I CTPOEHwe, 1
rOMONOTNYECKNN pAag,
5 MeTaH 1 3TaH — npocTeliime 1
npeAcTaBUTeNN aikaHoB
6 AJIKeHbI: COCTaB N CTPOEHMe, CBONCTBA 1
7 ATWNeH 1 NponuIeH — NpocTeiLne 1
npeAcTaBUTENN aJIKeHOB
3 MpakTnyeckas pabora Ne 1. <i|'|onyquV|e 1 1
3TWUNEeHa 1 NU3yYeHre ero CBONCTB»
AnkagueHsbl. byTtagmeH-1,3 n
9 mMeTunbyTtagmeH-1,3. NonyyeHve 1
CUHTETNYECKOr0 KayyyKa 1 pesuHbl
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ANKWHbI: COCTaB M 0COGEHHOCTY CTPOEHMS,

10 rOMONOrMYecKnin psaga. AueTnneH —
npocTeiLninnpeacTaBUTeNba/IKUHOB

11 BbluncneHns No ypaBHeHNO XUMUYECKOW
peakuuu

12 ApeHbl: 6eH301 1 ToNyos1. TOKCUYHOCTb
apeHoB

13 ["eHeTnYecKas CBA3b Yr1eBOA0POLO0B,
NpUHagexawmnx K pasiMyHbIM Knaccam
MprpoaHbIE NCTOYHUKM YTNEBOLOPOLOB:

14 NPUPOAHBIV ra3 1 NonyTHbIE He(TAHbIE
rasbl, He(hTb M NPOAYKTbI €& nepepaboTKM
MpupoaHbIe NCTOYHUKM YTIEBOLOPOLOB:

15 NPUPOAHBIV ra3 1 NonyTHbIE He(TAHbIE
rasbl, He(hTb M NPOAYKTbI €& nepepaboTKM

16 KoHTponbHas paboTa no pasgeny
«Y'TNneBofopoabl»

17 MpegenbHble 04HOATOMHbIE CUPTI:
MeTaHON 1 3TaHo/1. BogopoaHaacBa3b

18 MHOroaToMHble CrMPTbI: ATUNEHT/IMKOSb U
rnLepuH

19 ®eHon: CTpoeng MOJIEKY/Ibl, (PU3NYECKME U
XMMUYeCKMe CBOWCTBA, NPUMEHEHNE

20 Anbfiernapl: popmasbaerus u
auetanbgerna. ALETOH

21 O[LHOOCHOBHbIE MpefeNibHble KapboHOBbIe

KNCNOTbI: MypaBblHaA N YKCyCHasA
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MpakTnyeckas pabota Ne 2. «CBoiCTBa

22 pacTBopa YKCYCHOW KUCNOTbI»
CreapnHoBas 1 0/1eMHOBasA KNCNOTbI, KaK

23 NpescTaBUTeNN BbICLLUMX KAPOOHOBbIX
Kucnor

24 Mblina Kak conu BblCLIJVIi( Kap6OHOBbIX
KWC/OT, UX MOtOLLee AelicTBue
CnoXKHble 3(h1pbl KaK NMPON3BOLHbIE

25 KapbOHOBbIX KMUCNOT.
"M APONN3CIOXKHBIX3aPUPOB

26 XKunpbl: rnaponus, npyMeHeHwve,
6ronorunyeckas ponb X1poB
YrneBofpl: COCTaB, KnaccupukaLms.

27 BakHeLLne NpeacTaBUTENN: TNIHOKO33,
(hPYyKTO3a, caxaposa

08 Kpaxman v uennkonosa Kak npupoaHble
nonvmMepsl
KoHTponbHas paboTa no pasaeny

29 «Kucnopoacoaepxalliye opraHn4eckue
COeANHEHUA»

30 AMWHbI: METUNAMUH U aHUIVH
AMWHOKMNCNOTbI Kak aM()oTepHble

31 OpraHMYyecKne CoeanUHEHUSA, UX
Buonornyeckoe 3HaveHwue. MenTupl

39 benku Kak npnpogHble
BbICOKOMO/IEKY/IAPHbIE COeLUHEHNUSA

33 KoHTponbHas paboTa: «A30Tcogepxatime

opraHn4yeckme coeanHeHna»
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OCHOBHble MeTOoAbl CUHTE3a

34 BbICOKOMONEKY/SAPHbIX COEAVHEHWIA. 1
MnacTmacchl, Kay4yyKu, BOIOKHa
OBLUEE KOJIMYECTBO YACOB INO 34

MPOIrPAMME

33




11 K/NTACC

No

n/
n

Temaypoka

KonnyectsoyacoB

Bce
ro

KOHTpPONbLHbIEP
aboThbl

IMpaKTnyeckue
paboThl

JaTtaunsyy
eHusa

ANeKTPOHHbIELM(POBbIeoGpasoBaTe
NbHblepecypchbl

XVMUYECKMNIA 3NIEMEHT.
ATOM. ONIEKTPOHHAA
KOH(Mrypawms aTomoB

MeproanYecKnii 3aKoH 1
Mepvognyeckasn cucrema
XUMUYeCKuNx anemeHTos /.
V. MeHeneeBa, UX CBSA3b C
COBPEMEHHOW Teopuei
CTPOEHMs aTOMOB

3aKOHOMEpPHOCTU
M3MEHEHNs CBOICTB
XUMUYECKNX 3/IEMEHTOB U
NX COeANHEHNIA NO
rpynnam v nepuogam.
3HayeHwue nepmoanyecKoro
3aKOHa 1 cucTembl
XUMUYECKNX 3/1eMEHTOB
[O.1. MeHpeneesa B
Pa3BUTUN HayKN

CTpoeHue BeLLlecTBa.
XUMUYecKas CBA3b, eé
BUAbI; MEXaHU3Mb!
06pa3oBaHNs KOBA/IEHTHOM
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cBA3n. BogopoaHasacsasb

BaneHTHOCTb.
DNeKTPOOTPULATENBHOCTb.
CTeneHb OKUCNEHNS.
BeLecTBa MONEKYIAPHOI0
N HEMOJIEKY/IAPHOI0
CTPOeHus

[MoHATNE 0 gnuCnEePCHbIX
cuctemax. VICTUHHbIe U
KO/INOUAHbIE PacTBOPbI.
MaccoBas fons BeLlecTsa B
pacTeope

Knaccudmkaums n
HOMeHKNaTypa
HeopraHNYecKmnx
COeAMHEHWNI. ["eHeTNYeCKas
CBA1I3b HEOPraHMYeCKmX
BELLLECTB, Pas/IMYHbIX
Knaccos

Knaccuukaums
XUMUYECKUX peakLnii B
HeopraHM4ecKow 1
OpraHNYecKom XMmuu.
3aKOH COXpaHeHWs Macchbl
BELLECTB; 3aKOH
COXpaHeHNs 1
npeBpaLyeHns 3Heprum npu
XUMUYECKNX peaKLmsx

CKOpOCTb peaKLuu.
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ObpaTtumble peakuuu.
XnMmnyeckoe paBHOBeECHE

10

MpakTnyeckas pabora Ne 1.
«BnusHue pa3nnyHbIX
(haKTOpOB Ha CKOPOCTb
XUMUYECKOIN peakumm»

11

ANeKTPONNTUYECKas
auccoumaums. MNoHaTme o
BOZOPOAHOM MNoKa3sarese
(pH) pacTBOpa.
PeakUM1MMOHHOroobmeHa.
MMAponM30praHNyecKnx un
HeopraHMYyeCcKNXBeLLEeCTB

12

OkucnutensHo-
BOCCTaHOBMUTE/IbHbIE
peakuuu. MoHsATHE 06
3N1eKTPO/IN3e PacrniaBoB U1
pacTBOPOB CO/ei

13

KoHTponbHas paboTa no
pasgeny «TeopeTnyeckue
OCHOBbI XVMUW»

14

MeTannbl, UX NOOXeHWe B
Mepuoanyeckon cucteme
XUMUYECKUX 3/1eMEHTOB [,
. MeHpeneesa n
0CO6EHHOCTU CTPOEHUA
aToOMOB.
O6LWmMedn3NYecKNecBonCTB
ameTasnoB
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15

Cnnasbl METAN0B.
ANEKTPOXUMUYECKINIA psf,
HanpsXXeHWin MeTanNoB

16

X1MmnYecKmne CBOMCTBA
BaXKHENLLMX MeTaoB
(HaTpwid, Kanuin, KanbLWiA,
MarHuin, antoMUHNIA) U NX
COeIMHEHWI

17

XNMUYecKmne CBOMCTBa
XpoMa, Meau 1 nUx
COeAVHEHUI

18

XMMmnyeckme CBOMCTBA
LIMHKa, XXenesa un ux
COeAVHEHUI

19

MpakTnyeckas padota No 2.
"PeLleHne
3KCNepuMeHTa/IbHbIX 3a4au
no teme «Metannbi»"

20

HemeTannbl, X NONOXEHME
B MNepuogmnyeckoii cucteme
XUMUYECKNX 311eMeHTOB /.
. MeHpeneesa n
0CO6EHHOCTU CTPOEHUA
aToMOB

21

dun3mnyeckme CBOICTBA
HemeTannoB. ANoTpPonus
HemeTan108B (Ha npumepe
Kucnopoaa, cepsbl, pochopa
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N yrnepoaa)

22

XMMmnyeckme CBOMCTBA
rafioreHoB, cepbl U NX
COeAMHEHUI

23

XVMUYecKmne CBONCTBa
a3oTa, ocodpa n nx
COeIMHEHWI

24

X1MmnYeckme cBOCTBa
yrnepoga, KpeMHUs 1 nx
COeIMHEHWI

25

MprYMeHeHNe BaXKHENLLNX
HEMETaI0B U X
COeIMHEHWI

26

O606LeHVe 1
cucTemMaTmnsaums 3HaHUn No
TeMe «HemeTansbi».
BbluncneHumsa no
YPaBHEHUAM XUMUYECKNX
peakuuii n
TEPMOXMMUYECKMNE PacUéTbl

27

MpakTnyeckas padota Ne 3.
«PeLleHne
3KCMepUMeHTaIbHbIX 3a4au
no teme "HemeTtansnbl"»

28

KoHTponbHas paboTa no
Temam «MeTannbl» U
«HemeTtanbi»

29

HeopraHunyeckue u
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OopraHn4yeckme KncnoTbl.
HeopraHunyeckue u
opraHmn4yeckme oCHoBaHUA

30

AMpOTEPHbBIE
HeopraHuyeckue u
OpraHnyeckue coeuHeHUs.
"eHeTUYecKas CBA3b
HeopraHN4YeckKnx u
OpraHM4yecKmx BeLLeCTB

31

Ponb xumun B
obecrneyeHmm
3KO/TOTNYECKOW,
3HEPreTMYECKOW 1
MNMLLEBO 6e30MacHOCTH,
pasBUTUN MEANLIMHBI

32

MpeacTaBneHns 06 obLmMxX
Hay4HbIX NPUHLMMNAX
MPOMbILLIEHHOT 0
NOMyYEHNs BAXKHEMLLNX
BELLECTB

33

Uenosek B MUpe BELLECTB U
marepuanos

34

Xnmusa n
300p0BbeYesIoBeKa

OBLEE KOJIMYECTBO
4YACOB N0 NPOIrPAMME

34

39
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YYEBHO-METOANYECKOE OBECITEHEHNE
OBPA3OBATEJIbBHOI' O NMPOLUECCA
OBA3ATE/JIbHbIE YHEBHbIE MATEPUVAJIbI 1A YYEHUKA

« Xumus, 11 knacc/ MabpuensH O.C., OctpoymoB W.I'., Cnagkos
C.A.,AKUMoHepHOe 06LecTBo «M3aaTenbCTBO «1pocBeLeHne»
METOANYECKUME MATEPUAJIbI ANTA YUHUNTENA

1. CaBuHKMHa E.B « XrMua B Tabnunuax 1 cxemax» ans noarotoskn K EM9 10-11
Knaccbl. M.AcT.2015 .

2. Xumus: 10 Knacc: KOHTPO/IbHbIE U MPOBEPOUHbIe PaboThbl K yuebHuKy O.C.
[rabpuensHa «Xumus. 10 knace» / O.C. MabpuensH, MN.H. bepeskuH, A.A.

Ywakosa n ap. — M. : Aipoga; 2016 .

LUNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbl N1 PECYPCbI CETU
NMHTEPHET

1. «EanHas konnekums Lindposbix ObpasosaTesnibHbIX PecypcoB» (Habop

LN pPOBbLIX PeECYpPCOB K

yyebHukam O.C. NabpuensHa) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php— XypHan «Xumuns».

3. http://him.1september.ru/urok/-MaTepuans! K ypoky. Bce paboTbl, Ha OCHOBe
KOTOPbIX CO34aH CalT, Oblav OMy6INKOBaHbI B XXypHasie « Xumusa». ABTopamu
caiTa npogenaHa 6onbLuas paboTa Mo CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTen C
YYETOM LLKO/BbHOIN y4ebHOM nporpaMmbl Mo npeameTy "Xumus'.

4. www.edios.ru — 91aoc — LEeHTP AUCTaHLMOHHOro 06pa3oBaHuns

41



42



