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depnepanbHad pabodas nporpaMma no yvyebHomy npeamety «Xumus» (6a30Bbli
ypoBeHb) (npegmMeTHas 06nacTb  «ECTeCTBEHHO-Hay4yHble NpeaMeTbl»)  (Janee
COOTBETCTBEHHO - MpOrpamMmma no XUMuu, XMMns) BKIIKOYAET NOSCHUTENIbHYIO 3amucKy,
cogepXxaHue 00yyeHMs, NnaHUpyeMble pe3ynbTaTbl OCBOEHMSI NPOrpamMmmbl MO XMMUMK,
nnaHupyemble pesynbTaTbl, TEMAaTUYECKOE NIaHNPOBaHMe.

MosACHWUTeNbHAA 3anmMcKa OTpakaeT ob6lwMe uUenM W 3afadn U3yUYeHUs XUMUW,
XapaKTepuCTMKY MCUXONOrMYECKUX MPEeAnoCbIIOK K €€ M3yyeHUo 0b6yuvatoLmMmMucs,
MECTO B CTPYKType Yy4yebGHOro nnaHa, a Takxe Mnoaxodbl K OTOOpY COAepXKaHus,
K OMpefeneHnto MnaHUpyeMbIX pe3ynbTaToB W K CTPYKType TemMaTM4ecKoro
NNaHMpPoBaHWS.

CofepxaHve 00y4yeHMs  pacKpbiBaeT — cofepKaTeflbHble  JIMHWMW,  KOTOpble
npegnaratoTca Ana 0653aTeNlbHOr0 M3yYeHUs B KaXKAOM Knacce Ha YpPOBHe CpefHero
ob6Llero obpasoBaHus.

MnaHWpyemble pe3ynbTaTbl OCBOEHUS MpOrpaMmbl MO XMMWUW  BK/IHOYAKOT
NMYHOCTHbIE, MeTanpeameTHble pe3y/bTaTbl 3a Becb Mepuof 06y4YeHWss Ha YpPOBHe
cpefHero obuiero 06pas3oBaHWs, a Takxe MpefMeTHble [LOCTUXKEHMS 00y4aroLlerocs
3a KaXKbli1 rof 00y4yeHus.

MOACHUTEJIbBHAA 3ATMTNCKA

[MporpamMma Mo XMMWUM Ha YPOBHe cpefHero obuiero obpasoBaHMsA paspaboTaHa
Ha ocHoBe ®eaepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUU
B Poccuiickoin depepaummn», TpeboBaHUI K pe3ynbTaTamM OCBOEHUS (edepasbHOM
obpas3oBaTenbHOW nporpammbl  cpegHero o6ulero o6pasosaHus (POIM  COO),
npeAcTaBfieHHbIX B ®PefepabHOM rOCyAapCTBEHHOM 006pa3oBaTe/lbHOM CTaHJapTe
COO, c¢ y4yétom KoHuenuun npenojaBaHns Yy4debHOro npegmeTa «XUMUA»
B 06pasoBate/ibHbIX opraHu3ayusx Poccuiickon deaepauunn, peannsyrowmx 0CHOBHbIE
obpa3oBaTe/fibHble MPOrpammbl, W OCHOBHbIX MOJIOKEHNA «CTpaternn pasBuUTUS
BocnuTaHUa B Poccuiickoin depepaumn Ha nepuof Ao 2025 ropa» (PacnopshkeHue
Mpasutensctea PP ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOAXOA0B K pa3paboTKe Mporpammbl MO XUMWUW, K ONpeaeneHnto obLuel
cTpaterum 00y4yeHWUs, BOCMUTaAHMSA W PasBUTUA 0Oy4YaroLLMXCA CpeAcTBaMU Y4ebHOro
npegmeta «Xumua» ana 10-11  knaccoB Ha 6a30BOM  ypOBHe  COCTaBU/IM
KOHUEeNTyanbHble nonoxeumss <Proc COO o B3aMMOOOYCNOBNEHHOCTU  LeNei,
cogepXaHus, pesynbTaToB 00y4veHMss M TpebOBaHM K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

B COOTBETCTBUM C AaHHLIMU MOMIOXKEHUAMU nporpamma no xumuun (6as3oBblii
YPOBeHb) Ha YpOBHe cpeAHero obuiero obpasoBaHus:

yCTaHaB/MBaeT o06dA3atenibHoe  (MHBapuWaHTHOE) MNpeAMETHOE  COAepXKaHue,
onpeensieT KO/IMYECTBEHHbIE M KaYeCTBEHHbIE ero XapakTepuUCTUKM Ha Kax4oM 3Tare
N3yyeHUs npeameTa, NpesycMarpmBaeT MPUHUUMBI CTPYKTYPUPOBAHUS COLEPXKaHUS U
pacnpejeneHuns ero rno Kiaccam, OCHOBHbIM pa3fenam v TemMam Kypca;
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[aéT nprvMepHoe pacnpefefieHne y4yebHbIX 4acoB MO TeMaTUYeCKUM pasfenam,
PEKOMEHAYET MNPUMEPHYHO MOCNeA0BaTe/IbHOCTb W3YyYeHUs OTAe/NbHbIX TeM Kypca
C YYETOM MeXNpeAMETHbIX U BHYTPUMNPELMETHbIX CBA3eW, IOTMKN y4ebHOro npouecca,
BO3pacTHbIX 0CO6eHHOCTen obyyatowmxcs 10-11 Kiaccos;

[aéT METOLUYECKYID WHTEepnpeTauuio Lenein W3ydyeHWs npegmeTra Ha YpOBHe
COBPEMEHHbIX  MNPUOPUTETOB B CUCTEMe  cpeaHero  obuero  obpas3oBaHus,
COAepXKaTe/ibHOM XapaKTepUCTUKN MNIaHUPYeMbIX pPe3y/IbTaTOB OCBOEHUS OCHOBHOIA
obpas3oBaTeNlbHON  MporpaMmMbl  cpefHero  o6wero o06pa3oBaHWA  (JIMYHOCTHbIX,
MeTanpeaMeTHbIX,  MNPeAMETHbIX),  OCHOBHbIX  BMAOB  Y4yeGHO-NO3HaBaTe/IbHOWA
[eATeNbHOCTM  00y4aloLerocs Mo OCBOEHWIO cofepxaHus npeameta. [lo  Bcem
Ha3BaHHbIM MO3VUMAM B Mporpamme MO XWMMUW COOMtOLEHa MNPEeMCTBEHHOCTb
C (begepanbHoOli paboyeil NporpaMMoil OCHOBHOro 06LLero 06pasoBaHWs MO XUMUM
(ans 8-9 knaccoB 06paszoBaTe/ibHbIX OpraHn3aLmnii, 6a3oBblii YPOBEHD).

Xumnyeckoe o06pas3oBaHMe, MOyvyaeMoe BbIMYCKHUKaMK 06LLe06pa3oBaTe/ibHO
opraHv3auuun, SBISETCA HEOTbEM/IEMON 4YacTbi0 WX 06pa30BaHHOCTM. OHO CAYXXUT
3aBepLualoLL MM 3TanoM peanu3auMum Ha COOTBETCTBYHOLEM emy 06a30BOM YPOBHE
K/TOYEBbIX LIEHHOCTEN, NPUCYLLMX LLeNOCTHON CUCTEME XUMUYECKOTO 06pa3oBaHus. ITu
LIEHHOCTM KacatoTCsi MO3HaHUA 3aKOHOB MPUPOAbl, POPMMPOBAHNUS MUPOBO33PEHUSA U
06LWe KynbTypbl YenoBeKa, a TakXKe 3KOM0rMyeckM OOOCHOBAHHOIO OTHOLLEHUSA
K CBOEMY 3[0pPOBbI0 W MPUPOAHOIA cpefe. Peannsyetcs XMMMYecKoe 06pa3oBaHume
obyuvalomMxcs Ha YpoBHe cpefHero o6Liero o6pas3oBaHWs CpeAcTBaMU y4vebHOro
npeamMeTa «XnUMUSA», COAepPXKaHUe 1 NOCTPOeHME KOTOPOro onpefefieHbl B NporpaMme
Mo XMMUW C YYETOM CNEUMpUKN HayKU XUMUMW, e€ 3HaYeHUs B MO3HaHWU MNpUpoabl U
B MaTepuasiibHOM >KM3HM 06LLeCTBa, a Takke C Y4Y4ETOM 0OWMX Uenerd WU
MPUHLMMNOB, XapaKTepu3ytoLMx COBPEMEHHOE COCTOSIHWE CUCTEMbl CPeAHero o6Lero
obpasoBaHus B Poccuiicko defepaunn. Tak, Hanpumep, npy  (HOPMUPOBAHNN
cofepxaHus npeameta «XUMWSA» Y4yTeHbl CefyloLlie MOMIOXKeHUs O Creunpuke u
3HAYEHUN HayKN XUMUN.

XMW KaK 3/1eMeHT CUCTeMbl ECTECTBEHHbIX HayK WrpaeT o0cobyto posb
B COBPEMEHHOWN UMBUAMN3ALMK, B CO3LaHUM HOBOWN 6asbl MaTepuasibHOW KynbTypbl. OHa
BHOCWT CBOI BKag B (DOPMUPOBaHME PaLMOHa/IbHOr0 HayYHOrO MbILLIEHNS, B CO3LaHue
LIe/IOCTHOTO MNpeACTaBfieHNs 00 OKPYXalolem Mupe Kak O efVWHCTBE MpupoAbl U
YesioBeKa, KOTOPOe (POPMUPYETCA B XUMWUM Ha OCHOBE MOHVMMAHWUA BeLLECTBEHHOrO
COCTaBa OKPY)XatoLLEero Mvpa, 0CO3HaHWsA B3aMMOCBA3N MeX/y CTPOEHMEM BeLLecTB, UX
CBOICTBaMM 1 BO3MOXXHbIMW 06/1aCTAMW NMPUMEHEHNS.

TeCcHO B3aMMOLENCTBYA C APYTUMW eCTEeCTBEHHbIMW HayKaMu, XUMWUA CcTana
HEOTHEM/IEMOA YaCTbHO MMUPOBON Ky/bTypbl, HEO6XOAUMbIM YCMOBMEM YCMELHOro
TPyfa W JKW3HW KaXAoro uneHa obuiectea. CoBpeMeHHasi XUMWA KakK Hayka
CO3uAaTesibHas, Kak Hayka BbICOKMX TEXHO/OMMIA HanpaB/fieHa Ha peLleHre rnodasibHbIX
nNpo6aeM yCTOMYMBOrO pPasBUTUA Ye/T0BEYECTBA-CbIPbEBOI, IHEPTETUYECKOM, NNLLLEBOIA,
9KONOrnyeckom 6e30MmacHOCTM 1 OXpaHbl 3[40POBbS.
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B cooTBETCTBUM C OOLLMMU LENAMW U MPUHLMNAMK cpefHero obuiero obpasosaHus
cogepxaHme npegmeta «Xumusi» (10-11  knaccbl, 6a30Bblil  yPOBEHb W3Y4eHUS)
OPUEHTUPOBAHO MPEeNMYLLLECTBEHHO Ha OOLLEKY/IbTYPHYIO NMOArOTOBKY 00y4vatoLimxcs,
Heob6XoAMMYIO WM A1 BblpabOTKM MUPOBO33PEHYECKMX OPUEHTUPOB, YCMELIHOro
BK/IIOYEHWA B XXU3Hb COLMyMa, NPOLO/HKEHUA 06pa3oBaHMs B Pas3/IMyHbIX 061acTsX,
He CBA3aHHbIX HEMNocpeACTBEHHO C XMMUEN.

CocTaBnatowmmmn npegmeta « XuMus» aBasoTca 6a3oBble Kypebl - «OpraHmyeckas
XUMusI» 1 «O6LLIas 1 HeopraHMYeckast XMM1s», OCHOBHbIM KOMMOHEHTOM CO/epyKaHWs
KOTOpbIX SBMAKOTCA OCHOBbl 6a30BOM HAyKu: CUCTEMa 3HaHWA MO HeopraHWYeckoin
XUMUKM  (C  BK/IKOYEHWEM 3HAHWA K3 OOLEN XUMUK) W OpPraHUYecKon XUMUK.
dopMupoBaHMe [aHHOW CWUCTEMbl 3HAHWW MpU WU3yYeHUW npeaMeTa obGecnevmBaeT
BO3MOXHOCTb PaCCMOTPEHUS BCEr0 MHOroo6pasns BeLeCcTB Ha OCHOBE O6LLMX MOHATUNR,
3aKOHOB ¥ TEOPUIA XUMUN.

CTpyKTypa cogepXaHus KypcoB - «OpraHuyeckas xumua» un «O6waa w
HeopraHnyeckas XMMmus» chopMmpoBaHa B MporpaMmMe no XMMmum Ha OCHOBE CUCTEMHOTO
nogxofa K W3y4eHWO yyebHOro martepuana W  0OYyC/IOBMieHA UCTOPUYECKM
060CHOBaHHbIM Pa3BUTUEM 3HAHWIA Ha ONpefenéHHbIX TEOPeTUYECKUX YPOBHAX. Tak,
B KypCe OpraHM4yeckor XVMMUW BeLlecTBa pacCMaTpuBalOTCA Ha YPOBHE K1acCMYecKoi
TEopumn CTPOEHMNS OPraHNUYecKNUX COeAUHEHWIA, a TaKkXKe Ha YPOBHE CTEPEOXUMUYECKUX U
3/IEKTPOHHbIX MPEACTaBNeHN 0 CTPOeHUU BellecTB. CBefeHMsA 06 U3yyaeMbiX B Kypce
BeLLecTBax [AalTcs B pasBMTUM - OT YI/1eBOLOPOLOB [0 CJ/IOXKHbIX OMOMOrNYecKu
aKTUBHbIX COeAUHEHWUA. B Kypce OpraHM4ecKoOm Xumuu MONyYatoT pasBUTHE
chopMMpOBaHHble Ha YPOBHE OCHOBHOrO 06LWero o6pasoBaHWA MepBOHaYa/IbHbIe
NPeACTaBfEHNS O XMMWUYECKOW CBSA3M, KNaCcCUPUKALMOHHBLIX MpU3Hakax BeLLeCTB,
3aBMCUMOCTY CBOMCTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOW peakuuu.

Mof HOBbIM yrnoM 3peHuss B npeamete  «XuMUsi»  6a30BOr0  YpOBHA
pacCMaTpuvBaeTCs  M3YYEHHbIA Ha YpOBHe OCHOBHOro 06Llero o6pasoBaHus
TeopeTMYecKunii MaTepuan U PakToNornyeckne CBeAEHUS O BELLEeCTBAX U XMMUYECKONA
peakuun. Tak, B 4aCTHOCTU, B Kypce «O6LLas 1 HeopraHNM4eckas XMmus» 06y4varoLmnmcs
NpefocTaBnAeTcd  BO3MOXHOCTb  OCO3HATb  3HAYeHMe MNepuoAMYEecKoro  3akoHa
C 0OLLEeTEOPETUYECKUX M METOLOMOrMYECKUX NO3NLUMIA, TNy6Xe NOHATb UCTOPUYECKOE
M3MEHeHMe (YHKUMIA 3TOro0 3akoHa - OT o6o6uiatoller A0 OObACHAIOLWEN U
MPOrHO3MPYIOLLENA.

EavHas cuctemMa 3HaHM O BadKHEMLWMX BeLecTBax, WX COCTaBe, CTPOEHWM,
CBOWMCTBaX W MPUMEHEHUW, a TaKXe O XMMUYECKUX peakumsix, UX CYLIHOCTN W
3aKOHOMEpPHOCTAX MpOoTeKaHUs fonosiHAeTcA B Kypcax 10 u 11 knaccoB 3fieMeHTamu
COePXKaHus, VMEILWMMIN KYbTYPONOrMYECKNIA U NPUKNALHOW XapakTep. 3TU 3HaHWA
CNOCOGCTBYHOT MOHMMaHMIO B3aMMOCBA3N XUMWUW C APYTMMM HayKaMu, PackKpbiBatoT eé
pofib B MO3HABaTe/IbHOM W MPaKTUYECKOW [esTeNlbHOCTM 4YesioBeKa, CMoco6CTBYIOT

BOCMUTAHUIO YBaXKEHMSI K MPOLIECCY TBOPYECTBa B 06M1aCTV TEOPUM W MPaKTUYECKUX
MPUNOXEHUA XMMWUK, MOMOTalOT BbIMYCKHWKY OPUEHTMPOBATLCA B 0OLLECTBEHHO
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M IMYHOCTHO 3HAYMMbIX NPO6/eMax, CBA3aHHbIX C XUMUEN, KPUTUYECKN OCMbIC/IMBATb
NHDOPMALMIO N NPUMEHSATb €€ NS MOMNOMHEHUS 3HAHWI, pelleHUs UHTeNNeKTYalbHbIX
N 3KCMEePUMEHTA/IbHbIX WCC/eA0BaTeNlbCKMX 3afady. B uenom cogepykaHue yyebHOro
npegMeTa «XUMUS» JaHHOTO YPOBHA W3Y4YeHWS OPUEHTMPOBaHO Ha (hOpMUpOBaHue
y 00y4atoLMXCA MUPOBO33PEHYECKON OCHOBbI A1 MOHUMaHWUSA (UIOCO(CKUX Uaen,
TaKMX KaK: MaTepuaibHOe egUHCTBO HEOpraHM4eckoro W OpraHuMyeckoro Mupa,
00YC/OB/MIEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W CTPOEHWEM, MO3HaBaeMOCTb
NPUPOLHbLIX ABNEHWI NYTEM 3KCMEPUMEHTA U PELLEHMS NPOTUBOPEUNA MeXAY HOBbIMM
(hakTaMn ¥ TEOPETUYECKUMU MNPeAnochblIKaMuK, OCO3HaHWe POAN XUMWUU B PeLUEHUU
3KO/IOrMYECKUX Npobnem, a Takke npobrieM COepeXkeHnsi 3HepreTUYecKnX pPecypcos,
CbIpbs, CO3L4aHNSA HOBbIX TEXHONOMUIA U MaTepunasos.

B nnaHe pelwleHus 3afay BOCNUTaHMSA, pa3BUTUA M coLManu3aumMm obydaroLmxcs
MPUHATbIE MPOrpaMMor Mo XMW NMOAXOAbI K OMpefenieHNo CoLepXaHUs 1 NMoCTPOeHWS
npeaMeTa npegycmatpusatoT (DOPMUPOBaHME YHUBEPCAbHBLIX Y4YeOHbIX AeNCTBUIA,
MMeroLWnX 6a30B0e 3HaYeHVe /1 pas/INyHbIX BUAOB AeATeNIbHOCTU: pPeLleHns npobsem,
noucka, aHanusa u 06paboTky MHpopmMaLumn, HeobXoAMMbIX 41 NPUOBPETEHMS OnMblTa
MPaKTUYeCKOW W WCCMef0BaTeIbCKON [eATeNIbHOCTU, 3aHMMatoLWeld BaKHOe MeCTo
B NO3HAHNUN XUMUW.

B npakTuke npenogaBaHnsa XMMUM Kak Ha YpOBHE OCHOBHOIO 06LLero o6pasoBaHus
TaK M Ha ypOBHe cpefHero obwiero obpasoBaHuUs, Mpu onpegesieHnn CopepXKaTeNbHOM
XapaKTepuCTUKMN  Lenelr  U3ydeHUs nNpeaMeTa  Hanpas/feHWeM  NepBOCTENeHHOW
3HAYMMOCTUN TPASULMOHHO NPU3HAETCA (HOPMUPOBaHME OCHOB XMMWYECKOW HayKu Kak
06/1aCTV COBPEMEHHOI0 eCTeCTBO3HAHUA, MPAKTUYECKOW AeATeSIbHOCTU Ye/loBeKa U Kak
OAHOr0 M3 KOMMOHEHTOB MMPOBOM Ky/nbTypbl. C METOAMYECKOW TOYKW 3PEHUS TaKoiA
MOAXOA K ONpeAeneHnto Lenen n3yyeHuns npegmeTa sBASeTCA BMOSIHE OnpaBAaHHbIM.

CornacHo [aHHON TOYKe 3peHus TNaBHbIMU LensaMm nsyyeHns npegMeTta « XuMms»
Ha 6a3oBoM ypoBHe (10-11 Kn.) ABnsAOTCA:

(hopMUpPOBaHME CUCTEMbI XMMWUYECKUX 3HAHWI KakK BadKHeWLlel COCTaBNAOLLEN
eCTEeCTBEHHO-Hay4YHOM KapTUHbl MWpa, B OCHOBE KOTOPOW NeXaT K/KYeBble MOHATUS,
()yHAaMeHTaNbHble 3aKOHblI WU TEOPUM XMMUW, OCBOEHME A3blka HayKW, YCBOEHMWe U
MOHVMaHWe CYLLHOCTU [OCTYMHbIX 0O00OLIEHNIA MUPOBO33PEHYUECKOrO XapakKTepa,
03HaKOMJIEHWE C UCTOPUE UX pa3BUTUA U CTaHOBNEHWS,

(hopmupoBaHMe 1 pa3BUTWE MpPeLCTaB/leHNA O HayUHbIX MeToZax MO3HaHWA
BELLECTB M XMMUYECKMX peakuui, HeobXOoAMMbIX [ANd MpUoBpeTeHns  YMeHWI
OpPWMEHTUPOBATLCS B MUPE BELLECTB Y XMMUYECKUX AB/IEHUIA, MMEOLLMX MECTO B NPUPOE,
B MPaKTUYeCKOl 1 NOBCEAHEBHOMN YXN3HW;

pa3BuTME YMEHW W CrocoBOB [eATeNbHOCTW, CBA3AHHbLIX C HabMeHWEM U
OOBACHEHMEM XMMWYECKOrO 3KCMepuMeHTa, COob6MoAeHneM npasu  6e30nmacHoro
obpalleHns C BeLlecTBamMu.

Hapagy c atum cofepkaTe/fibHasd XapaKTepucTuMKa LUenel u 3adady U3yyeHus
npegMeTa B nporpamme Mo XMMUW YTOYHEHA W CKOPPEKTUPOBaHa B COOTBETCTBUU
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C HOBbIMW npuopuTeTaMuM B CUCTeMe cpefHero obulero ob6pasoBaHusA. CerofHs
B NpenojaBaHny XMMUN B OOMbLUEA CTeMeHN OTAaETCA NpeAnoyvTeHWe MpaKTUYecKom
KOMIMOHEHTe cofepXXaHns 00Yy4YeHUsi, OpPUEHTMPOBAHHON Ha MOArOTOBKY BbIMYCKHUKA
oloLweobpa3oBaTeNbHON — OpraHu3auuv, Bnafeloulero He HabopoMm  3HaHuW, a
(hYHKUMOHANBbHOW rpamMOTHOCTbIO, TO €eCTb crnocobamMm W YMEHUSMU aKTUBHOTO
MOJTYYEHUA 3HAHWI N NPUMEHEHUA UX B PeasibHOM XXU3HW A/1 PeLLUeHNst NPaKTUYeCKnX
3afau.

B 37O cBA3M MpW M3yyeHUM npeameTa «XUMUS» AOMUHMPYHOLLEE 3HaYeHue
NpuobpeTaroT Takue Lenm 1 3agaym, Kak:

ajantauma ob6yvarolmxcAd K YCMOBMAM [AMHAMWUYHO pa3BMBAKOLLEroca Mupa,
(hopmupoBaHME WHTENNEKTYaNlbHO PasBUTO NIMYHOCTU, FOTOBOM K CaM00bOpa30BaHuio,
COTPYAHNYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHBIX PELleHNA B KOHKPETHbIX
YKU3HEHHbIX CUTYyaLUAX, CBA3AHHbIX C BELECTBAMMU U UX NPUMEHEHUEM;

(hopmupoBaHMe y 00YyYarOLMXCA KIHOYEBLIX HABbIKOB (KMHOYEBLIX KOMMETEHLNN),
NMeoLMX YHUBEPCA/IbHOE 3HAYeHWe A1 Pas/IMYHbIX BUAOB AEATENbHOCTU: peLLleHus
npobnem, noucka, aHaimM3a M 006pabOTKM  MH(opmaumn,  HeobXOAMMbIX
AN19 NpuobpeTeHns OnbiTa AeATe/lbHOCTU, KOTOpas 3aHMMaeT BaXKHOE MeCTO B NO3HaHUM
XUMUW, a TaKxKe A0S OLEHKM C MO3ULMIA 3KONOrm4yeckoi 6e30nacHOCTU XapakTepa
BIUSHUS BELLECTB U XMMUYECKUX MPOLECCOB Ha OpraHu3M YesioBeka U MPUPOLHYHO
Cpeay;

pasBUTME MO3HaBaTEe/IbHbIX WHTEPECOB, WHTENNEKTyallbHbIX W TBOPYECKUX
CNOCOGHOCTE 06yuvatoLLMXCA: CMOCOOGHOCTM CaMOCTOSTeNIbHO MPUOGpeTaTb HOBbIE
3HaHUS MO XMMWUM B COOTBETCTBUM C >KMU3HEHHbIMWU MNOTPEBHOCTAMMU, MCMOMb30BaTb
COBpPEMEHHbIEe MH(OPMALMOHHbIE TEXHOMOMNN 15 MOUCKA 1 aHan3a y4ebHON 1 Hay4Ho-
NonynspHON MHGOPMaLMN XMMUYECKOTO COAEPXKaHNS;

(hopMMpoBaHMEe N pasBUTME Yy 00Yy4vatoLMXCA accouMaTUBHOIO W NIOFMYECKOro
MbILLIEHNS, HabntoLaTeNbHOCTM, COOPaHHOCTK, akKypaTHOCTM, KOTOpble OCOBGEHHO
HeOOX04MMbI, B YaCTHOCTW, MpW NJaHWPOBaHUW U NPOBEAEHUN  XUMWUYECKOI0
9KCNEPUMEHTE;

BOCMMUTaHMe y 06y4atoLmxcs yoex aéHHOCTU B N'YMaHUCTMYECKOW HanpaBieHHOCTH
XUMUKN, eé BaKHON ponv B peweHUn rnobanbHbIX Mpo6siem  pauMoHanbHOro
NPMPOAONO/b30BaHNSA,  MOMOMIHEHNA  3HEPreTUYECKMX PECYpcoB M COXPaHeHMS
MPMPOAHOr0  paBHOBECUSl, OCO3HaHMSA  HEOO6XOAMMOCTU  BGepeXXHOro  OTHOLLEHMS
K NpuUpoae W CBOEMY 3[0pPOBbl0, a TakKXe MPUOBPETEHUS OMbiTa WCMONb30BaHMS
MOMYYeHHbIX 3HAHWI ANA NPUHATUA TPAMOTHBIX PELeHUA B CUTyaumax, CBA3AHHbLIX
C XMMUYECKNMU ABJIEHUAMU.

Llenv w1 3agaun  m3yyeHns npeaMeTa «XUMUsI»  MOMYHYUIM  MOAPOGHYHO
METO[MYECKYIO WHTepnpeTaumo B pasgene «lnaHupyemble pe3y/bTaTbl OCBOEHWS
nporpammbl Mo XUMuK», 6rarofaps 4Yemy obecrneyeHo YETKOe MPeACTaB/IEHME O TOM,
Kakue 3HaHWA M YMEHWS WMEKT MpsIMOe OTHOLUEHME K peanun3aumy KOHKPETHOM
Lenmu.



depepanbHaa paboyvas nporpamma j Xumums. .10-1 | knaccbl (6a30BbIli YPOBEHb)

B yuye6HOM nnaHe cpefHero o6uiero obpasoBaHMs npeaMeT «Xumusi» 6a3oBOro
YPOBHS BXOAMT B COCTaB MpeAMETHOM 061acTN «ECTECTBEHHO-HAY4YHble NPeAMETbI».

OO6Lee 4Mcno 4YacoB, PEKOMEHAOBaHHbLIX A8 M3YyYeHUs XMMMM - 68 4acos:
B 10 knacce - 34 yaca (1 yac B Heflento), B 11 knacce - 34 yaca (1 yac B Hefento).



depnepanbHaa paboyas nporpamma | Xumms. 10-11knaccbl (6a30Bbili YPOBEHD)

COAEP>XAHVNE OBYYEHWAL

10 KJTACC

TeopeTnyecKne 0CHOBbI OPraHM4YecKom XUmMnm

MpeameT oOpraHMYeckorW XWMUW: eé BO3HWMKHOBEHWE, pa3BUTME W 3HaYeHue
B MONYYEeHUN HOBbLIX BELLECTB U MaTepuasioB. Teopus CTPOEHUA OpraHnYecKmnx
coegnHeHnin A.M. bByTnepoBa, eé OCHOBHble MOMIOXKEHUS. CTPYKTYpHble (DOPMY/ibl
opraHnyeckux BewlecTs. ['omonorusa, nsomepusa. XMMuUYecKas CBA3b B OpPraHUYecKux
COeANHEHUAX - OAMHAapHbIe U KpaTHbIe CBA3N.

MpeacTaBneHne O KraccugmMkaumMm OpraHuyeckux Bewects. HomeHknatypa
OpraHMYecknx CoeamMHeHnn (cuctemaTnyeckas) 1 TpMBUA/IbHble Ha3BaAHUA BaXKHEMLLMX
MpeLCcTaBUTENIEN K/IACCOB OPraHMYecKnX BeLLeCTB.

JKCrnepMeHTa/IbHble METOAbI M3YUYeHUS BeLLECTB U UX NpeBpaLleHuni

O3HakoM/IeHMe ¢ 06pa3LiaMn OpraHMYecKmX BELLECTB 1 MaTepurasiaMy Ha UX OCHOBE,
MOJeNMpoBaHMe MOJIeKY/l OpraHWYeckuMx BewecTs, HabnofeHVe W onucaHue
AEMOHCTPALMOHHbIX OMbITOB MO NPEBPALLEHNI0 OPraHNYeCKMX BELLLECTB MpW HarpeBaHnu
(nnaBneHue, 06yrnvMBaHue u ropeHue).

Yrnesogopoabl

AJKaHbl: COCTaB M CTPOEHWE, TOMOIOrnYecknii pag. MetaH v aTaH - npocTeiiine
NpeLCTaBUTENN aJIKaHOB: (DM3NYECKME N XMMUYECKME CBOMCTBA (peakummn 3ameLLeHmns 1
rOpeHns), HaXoXAeHWe B NPUPOAe, MoNyyYeHne 1 NpUMeHeHMe.

ANKeHbl: COCTaB W CTPOEHME, TOMONOrMYECKNA pag. ITWNeH U MPOMnueH -
npocTeiilne NpeACTaBUTENIN &/IKEHOB: (DM3MYECKME M XMMUYECKMe CBOMCTBA (peakuuu
rMAPVUPOBaHNA, Ta/IOreHMPOBaHNA, ruapaTaunn, OKWUCNEHUS W NOJMMepu3aunmn),
nosy4yeHne N NPUMeHeHNe.

AnkagveHbl: OyTagueH-1,3 © MeTMNOyTaaueH-1,3: CTPOeHMe, BaXHelLne
XUMUYecKne cBoictBa (peakums nonumepusayummn). [losyyeHne CUHTETUYECKOrO

KayuyKa W pe3uHbl.
AJNKUHbI: COCTaB 1 OCOGEHHOCTW CTPOEHMS, TOMONOrMYeckuin pag. AUeTWeH -

NPOCTEALWNIA NpeACcTaBUTENb aNKUHOB: COCTaB, CTPOEHME, (IU3NUYECKME U XMMUYECKME
cBoiicTBa (peakuuy TWAPUPOBaHWUS, rafioreHUPOBaHWS, rugpaTalun, ropeHus),
MonyyYeHne N NPUMeEHeHUe.

ApeHbl. BeH30M: cocTaB, CTPOEHUE, (HM3NYECKME N XUMUYECKME CBOMCTBA (peaKLim
ranoreHMpoBaHWs W HUTPOBaHMS), MNOMy4YeHUe U NpuMeHeHWe. Tonyon: COCTas,
CTPOEHMe, (PM3NYECKME W XMMUYECKMe CBOWCTBA (peakuun ranoreHMpoBaHust U
HATPOBAHMS), MOMYYeHWe W NpUMeHeHWe. TOKCUYHOCTb apeHOoB. eHeTuyeckas CBsi3b
MeXy YrneBofopoAamu, NPUHaANEXaLMMK K Pa3NUYHbIM Kiaccam.

1 KypcvBoM B TeKCTe Bbife/eHbl 3/1EMEHTbl COfepXKaHWs Yy4ebHOro MaTtepuana, KOTOpble M3y4aroTcs
B O3HAaKOMWUTE/IbHOM TnNJ/1IaHE WU HE BK/HOYaKOTCA B COCTaB MpPeaMETHbIX pPe3y/ibTaToB OCBOEHUA ®0n Coo
Ha 6a30BOM YPOBHE.



depepanbHas paboyas nporpamma ! Xumumsa. 10- 11 knaccbl (6a30Bblil YpOBEHb)

MpupoaHble UCTOUHUKW YTNEeBOAOPOA0B. pUPOoAHbIA a3 1 NonyTHble HENTAHbIE
rasbl. HethTb 1 eé nponcxoxaeHme. Cnocobbl nepepaboTKn He(TU: MEPeroHKa, KPeKUHr
(TepMUYECKNIA, KaTaIMTUYECKWIA), NMponu3. TpofyKTbl nNepepaboTKM HeTH, KX
MPUMEHEHNe B MPOMbILWIEHHOCTY W B ObITy. KaMeHHbIA yronb M NpoAyKTbl €ro
nepepaboTKu.

JKcnepuMeHTasIbHble METOAbI M3YUYeHUsT BELLIECTB U UX NpeBpaLleHuit

O3HaKoM/IeHMe ¢ 06pasLiamMmn NnacTMacce, KayuyykoB W pesnHbl, Konnekuum «HehTb»
N «Yronb», MOAEeNMPOBaHNe MOMEKY/ YrNeBOAOPOAOB U ranoreHornpousBOAHbIX,
NpoBefieHNe NPaKTMYeCKol paboTbl: NOMyYeHne 3TUNEeHa U U3yUYeHne ero CBOIACTB.

PacuéTHble 3ajaun

BbluncneHns No ypaBHEHUIO XMMUYECKOW peakuum (Maccbl, 06bEMa, KOMMYecTBa
MCXOLHOTO BeLWlecTBa WM NPOAYKTa peakuMnm MO W3BECTHbIM Macce, 00BEMY,
KO/INYEeCTBY OLHOI0 M3 UCXOAHbIX BELLECTB WX MPOLYKTOB peakuum).

Kucnopogacogepxalime opraHnyecKmne coeMHeHus

MpefenbHble 0AHOATOMHbIE CNUPTLI. MeTaHOo/ U 3TaHON: CTPOeHWe, u3nyeckune u
XMMUYeCK/e CBONCTBA (peakuuMnm C aKTUBHbIMW MeTaa/iamu, rasoreHoBoAopoLamu,
ropeHve), npuMeHeHve. BogopogHble CBA3WM MeXxay MosieKynamu cnupTtos. [eicteue
MeTaHo/Ma M 3TaHOo/1a Ha OpPraHn3M YesioBeKa.

MHOroaToOMHble CNPTbl. STUNEHTIUKONb W TANLEPUH: CTPOEHME, (hU3MYECKMe U
XUMUYECKMe CBOWCTBA (B3aMMOLENCTBME CO LUENOYHBbIMW MeTasilaMu, KayecTBeHHast
peakums Ha MHOroaToMHble CrMpTbl). [eicTBME Ha opraHu3Mm 4esioBeka. MpumMeHeHue
rNULEpPUHa N 3TUIEHTINKONS.

®eHOoN: CTPOEHUe MOMEKY/bl, (U3NYECKME N XUMUYECKME CBOMCTBA. TOKCUYHOCTb
(beHona. NMpumeHeHWe (eHona.

Anbfernabl U KeToHbl. dopmanbierng, auetanbaerng: CTpoeHue, (rUsnyeckme u
XMMUYECKMe CBOWCTBa (peakumMn OKWUCNEeHWS W BOCCTAHOB/IEHWUS, KayecTBEHHbIE
peakumm), NosyvyeHne n NPUMeHeHNe.

AUETOH: CTpOeHMe, PU3NYECKME 1 XMMUYECKIE CBOMCTBA (peakumu OKUCNEeHUs U
BOCCTaHOB/NEHNA), NOMYYEHNE 1 NPUMEHEHME.

O[HOOCHOBHbIE MNpefenbHble KapbOoHOBble KUCNOTbl. MypaBbMHas W YKCYCHas
KMCNOTbI: CTPOEHUE, PU3NYECKME N XMMUYECKIMEe CBONCTBA (CBOMCTBa, 06LLMe ANa Knacca
KUCMOT, peakuus 3tepudmkauum), nonyvyeHne u npumMeHeHne. CTeapuHoBas MU
0/1eMHOBasA KUCNOTbI Kak NpeACTaBUTENN BbICLUMX KaPOOHOBbLIX KUCMOT. Mblna Kak conu
BbICLUMX KapOOHOBbIX KWCMOT, UX MOOLLEe [eNCTBME.

CnoxHble 3hmpbl Kak Mpou3BOAHble KapOOHOBLIX KWCIOT. MAPOAN3 CMNOXHBLIX
ampos.. XKupbl. FMaponns Xunpos. MNprMeHeHne XUPOB. Bronormyeckas posib XXUPOB.

Yrneeofbl: cOCTaB, Knaccuukauma yrnesogos (MOHO-, AM- W Monucaxapuibl).
["110KO03a - NPOCTENLNIA MOHOCaxapug: 0CO6EHHOCTN CTPOEHMSI MOJIEKYSTbI, (hn3nyecKune
M XMMUYECKMe CBOWCTBa (B3aMMofeicTBme ¢ rugpokcmgom meaun(), okucneHue
aMmMMadHbIM PacTBOPOM OKcupaa cepebpa(l), BOCCTaHOB/IEHME, OPOXKEHWE TNHOKO3bI),

10



depepanbHad paboyas nporpamma | Xvmus. 10-11knaccbl (6a30Bbili YPOBEHD)

HaxoX/[eHne B Mpupoge, NpuUMeHeHue, Guonormyeckas posb. ®OTOCUHTE3. PpyKTO3a
KaK U30Mep rtOKO3b.

Caxaposa - npeAcTaBnTeNb Aucaxapugos, rMAPONN3, HAXOXKAeHWe B Npupoge u
NPUMEHEHNE.

Kpaxman u uenntonosa Kak npupofHble nonumepbl. CTpoeHWe Kpaxmana U
LeNt03bl. PU3NYECKME N XUMUYECKME CBOMCTBA Kpaxmana (TMApPoAn3, KayeCTBEHHas
peakumns ¢ nogom).

JKcrneprMeHTaNbHbIe METOAbI U3YUEHUST BELLLECTB U UX MpeBpaLLeHNit

MpoBefeHWe, HabNIOAEHUe W ONUcaHWe [EeMOHCTPALMOHHbLIX OMbITOB: FOpPeHue
CNUPTOB, KAYeCTBEHHbIE peakumy 04HOATOMHbIX CMUPTOB (OKMCNEeHWe 3TaHO/1a OKCUAO0M
mean(1)), MHOroaTOMHbIX CNUPTOB (B3aMMOAENCTBME T[NiMUEPUHA C TUAPOKCUMAOM
megun(H)), anbgernaos (OKUCMEHWE aMMMadHbIM  PacTBOPOM OKcuaa cepebpa(l) u
rmgpokcugom  mean(M), B3aMmogencTBme  Kpaxmana C  MOAOM), MNpoOBefeHue
NPaKTUYeCcKO paboTbl: CBONCTBA pacTBOPA YKCYCHOM KUCMOTbI.

PacuéTHble 3aga4n

BbluncneHnsi no ypaBHEHUIO XMMUYECKON peakuum (maccbl, 06bEMa, KONM4YecTBa
MCXOAHOr0 BellecTBa WAM MPOAYKTa peakuunm Mo M3BEeCTHbIM Macce, 00BEMY,
KO/IMYeCTBY OLHOM0 M3 UCXOLHbIX BELLECTB WM NPOAYKTOB peakunm).

A30Tcogep)Kallme opraHMyeckme coeMHeEHNS

AMUHBbI. MeTunaMuMH N aHWIMH: COCTaB, CTPOeHWe, (U3NYecKne W XMMUYecKue
coiicTBa (ropeHve, B3aMMoeNCTBMUE C BOJOW 1 KACNOTamu).

AMVHOKNCNOTbI KaK am{goTepHble OpraHuW4yeckne coefuvHeHMs. Pu3nyveckne u
XUMUYECKNE CBOMCTBA aMUHOKMCAOT (Ha NpUmepe rnnumHa). buonornyeckoe 3HaveHue
aMUHoKMcnoT. lNentuapl.

Benkn Kak nNpuUpofHble  BbICOKOMOJIEKY/SAPHbIE  COeAUHEeHUs.  lepBMYHas,
BTOPUYHAsA U TPeTUYHas CTPYKTypa 6e/IKoB. XMMUYEeCKMe CBOMCTBA GENKOB: rMAposns,
JeHaTypauns, Ka4eCTBeHHbIe peakumm Ha Genku.

JKCNeprMeHTas/IbHbIE METOAbI M3YUeHUs BELLECTB U X NpeBpaLleHWii
HabntogeHne © onucaHve [eMOHCTPALMOHHbLIX OMbITOB: [eHaTypauus 6Genkos
NPV HarpeBaHWW, LBETHbIE PeaKLuy GenKos.

BbICOKOMOEKYNAPHbIE COEAMHEHNS

OCHOBHble MOHATUS XMMUW  BbICOKOMOJIEKYNIAPHLIX  COEAMHEHUIA:  MOHOMep,
NoIMMep, CTPYKTYPHOE 3BEHO, CTEMEHb MOMMMEPU3aLIMN, CPEAHAA MONEKYISPHas Macca.
OCHOBHble MeTOfbl CUHTE3a BbICOKOMONEKY/APHbLIX COEAMHEHMWIA - MONUMepU3aLmns u
MOSIMKOHAEHCaLMS.

MnacTmacchl (NOMMATWAEH, NONUNPONWAEH, MNOAMBUHUAXNOPUA, MOAUCTUPON).
HaTypanbHbli W CUHTETUYECKMe Kayyyku (byTafueHOBbIA, XIOPOMpPEHOBbIA U
M30MPEHOBbLIN). BonokHa: HaTypaNbHble (XMOMOK, LEePCTb, LWENK), WCKYCCTBEHHbIE
(aueTaTHOE BOMOKHO, BMUCKO3a), CUHTETUYeCKMe (KanpoH W1 iaBcaH).



depepanbHaa paboyvas nporpamma  Xumms. 10—11 knaccbl (6a30BbI/i YPOBEHD)

JKCcneprMeHTa/lbHble METOAbl N3YyYeHUA BELLECTB U UX I'IpEBp&LLI,EHMﬁ

O3HakoMNeHMe ¢ 06pasuaMun NPUPOAHbIX U UCKYCCTBEHHbIX BOMIOKOH, MiacTmacc,
Kay4yKOB.

MexnpegMeTHbIe CBA3N

Peanusaums MeXnNpeaMEeTHbIX CBA3eM NpU  U3YYeHWUM OpraHWYecKon Xumuwu
B 10 Knacce OCyLLECTB/ISETCA Yepe3 MCNO/b30BaHMe KaK 06LMX eCTeCTBEHHO-HAYUHbIX
MOHATUWA, TaK W MOHATUMW, SBNAIOWMXCA CUCTEMHbIMUA [NA OTAENbHbIX MNPeaMeTOoB
eCTeCTBEHHO-HaY4HOr o LMK/a.

OO6LumMe ecTeCTBEHHO-HAYUHble MOHATUS: AB/EHWe, HaYUHbI (DaKT, r1MnoTesa, 3akoH,
Teopusa, aHaimns3, CUHTe3, Knaccugukaums, nepuoguyHocTb, HabngeHue, U3MepeHKe,
3KCNEepUMEHT, MOAENNPOBaHME.

dusmka: matepus, 3Heprus, Macca, aToMm, 3/EKTPOH, MOJEKYNa, 3HepreTUyecKunii
YPOBEHb, BeLLECTBO, Teno, 06bEM, arperatHoe COCTOSHME BeLLeCTBa, (U3MYecKme
BE/IMYUHBI U eAVHULLBI UX N3MEPEHWS.

Buonormna: knetka, opraHuam, 6uocdepa, O0OMeH BelleCTB B OpraHu3Mme,
(hOTOCMHTE3, BMONOrMYECKN aKTUBHbIE BellecTBa (6e/1Kn, YrneBogpl, XX1pbl, DEPMEHTHI).

[eorpatmsi: MUHepasbl, TOPHble MOPOAbI, MOME3HbIE WCKOMaeMble, TOMMBO,
pecypcsl.

TexHonorus: nuuieBble MPOAYKTbI, OCHOBbI PaLMOHA/ILHOrO MUTaHUSA, MOKLLME
CPeACTBa, NeKapCTBEHHbIE Y KOCMETUYECKME NpenapaTtbl, MaTepuasibl U3 UCKYCCTBEHHbIX
N CUHTETUYECKNX BOTOKOH.

11 KJTACC

TeopeTnyecKmne 0CHOBbI XUMUN

XUMUYECKNA 3neMeHT. ATOM. AOpo aTtoMa, M30TOMbl. JNEeKTPOHHas 060/104Ka.
DHepreTnyeckne YPOBHW, MOAYPOBHU. ATOMHble opbutanun, s-, p-, d- 3MEMEHTHI.
OcobeHHOCTM pacnpefeneHns 3/IEKTPOHOB MO OpouTansiM B aTOMax 3/IEMEHTOB MepBbIX
YeTbIPEX NEepMoaoB. DNEKTPOHHAA KOHDUrypaumus aToMOB.

Mepuognuecknii 3akoH W [epuofgmyeckas cUCTEMA XUMWUYECKUX 3N1EMEHTOB
O, MeHgeneeBa. CBsA3b MNepuOAMYECKOro 3akoHa W [Mepuognyeckoin CUCTEMbI
XUMn4Yecknx anemeHtoB .M. MeHfeneeBa ¢ COBPEMEHHON Teopuell CTPOEHNS aTOMOB.
3aKOHOMEPHOCTM WU3MEHEHUS CBOWCTB XMUMWYECKUX 3/1EMEHTOB M 06pasyembiX UMUK
MPOCTbIX W CMIOXHbIX BELUECTB MO rpynnam U nepuogam. 3HayeHWe Nepuoamyeckoro
3aKOHa B PasBUTUM HayKW.

CTpoeHVe BellecTBa. XUMMUYECKas CBA3b. Buabl XMMMYECKON CBA3N (KOBa/leHTHas
HermonsapHad W MONApHasA, WOHHadA, MeTannnyeckas). MexaHW3Mbl 06pas3oBaHUA
KOBa/IeHTHON XUMWNYECKOA CBA3MN (OOMEHHbI 1 JOHOPHO-aKUEenTopHbIA). BogopoaHas
CBA3b. BasleHTHOCTb. 3NeKTPoOTPULATENLHOCTL. CTeneHb OKUCNEeHWUS. VIOHbI: KaTUOHbI
N aHWNOHbI.
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depepanbHas pabodas nporpamma j Xumums. 10-11 knaccbl (6a30Bbili YPOBEHD)

BelwlectBa MOMEKYNSAPHOTO M HEMOJIEKY/IAPHOIO CTPOEHUs. 3aKOH MOCTOSHCTBA
cocTaBa BelecTBa. TuMbl KPUCTaANNIMYECKUX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB
OT TUMa KPUCTa/IIMYECKON PELLETKMN.

[MoHATME 0 ANCMEPCHBIX CUCTeMaX. VICTUHHbIE 1 KONNOWAHbIE pacTBOpbl. MaccoBas
[0N51 BELECTBA B pacTBOpe.

Knaccugpukayms HeopraHMyecknx coefuHeHuin. HomeHKnatypa HeopraHMyecKux
BewecTB. [eHeTMYecKas  CBA3b  HEOPraHUMYeCKMX  BeLeCTB,  MpUHaAIexalmx
K pas3/IMyHbIM K/accam.

Xumnyeckaa peakumsi. Knaccugpmkaumsa XMMUYECKUX peakumii B HEOPraHNYecKom
N OPraHN4YecKom XMMUW. 3aKOH COXPaHEHMS MacCbl BELLECTB, 3aKOH COXPaHEHUs U
NpeBpaLLeHns 3HEPTUM NMPU XUMUYECKUX peakLmsX.

CKOpoCTb peakumn, eé 3aBUCUMOCTb OT pa3nM4yHbIX (akTopoB. Ob6paTMMble
peakumn. Xummyeckoe paBHoBecue. DakKTopbl, BIMAKOLLME HAa COCTOSAHME XMMMUYECKOr0
pasHoBecua. MNpuHumn Jle LLaTense.

AnekTponutuyeckas pauccoumauma. CunbHble U cnabble anekTponuTbl. Cpepa
BOJHbIX pacTBOPOB BELLECTB: KuCNas, HeTpasbHas, WwenovHas. MNMoHATMe 0 BOJOPOAHOM
nokasaTene (pH) pacTBopa. Peakumn MOHHOro obmeHa. MMApPONN3 HEOPraHWYECKUX K
OpraHnyecKunx BeLLeCTB.

OKNCNTENbHO-BOCCTAHOBUTENbHbIE  peakumMn. TloHATWe 06  3neKTponuse
pacnnaBoB ¥ pacTBOPOB conen. MNprmeHeHne aneKTponn3a.

JKCNepuMeHTasIbHble METOAbl N3YYeHUS BELLECTB U UX MpeBpaLleHnin

[emoHcTpaumsa Tabnuy «[llepuognyeckasd cucTeMa XUMUYECKUX 3/1EMEHTOB
0. MeHgeneeBa», W3yyeHMe MOAENEN KPUCTAN/IMYECKUX PeLIETOK, HabnogeHune
N onucaHne [LeMOHCTPAUMOHHBLIX W 1abopaTOpPHbIX OMbITOB (Pas3fnoXXeHue nepokcuaa
BOZOpOoAa B MPUCYTCTBMM KaTasim3aTopa, OnpeAeneHne cpefbl pacTBOPOB BELLECTB
C MOMOLLbK YHMBEPCASIbHOTO WHAMKATOpa, peakumy MOHHOro 06MeHa), npoBeAeHue
MpPaKTUYecKor paboTbl «BansHMe pasiMyHbIX (aKTOPOB Ha CKOPOCTb XMMMWYECKOi
peakunmn».

PacuéTHble 3afaumn
PacyéTbl Mo ypaBHEHUAM XMMUYECKUX peakuuil, B TOM 4uc/ie TEPMOXMMUYECKUe
pacyeTbl, pacy€Tbl C UCMONb30BaHMEM MOHATUA «MaccoBas A0/ BELLEeCTBa».

HeopraHuyeckasa xmmums

HemeTannbl. onoxeHne HemeTannoB B [MepuofgMyeckoil cUCTEME XMMUYECKMX
anemeHToB [./. MeHaeneeBa n 0CO6EHHOCTM CTPOEHUS aTOMOB. Pu3NYeCKme CBONCTBA
HeMeTaINoB. ANNOTPONUSA HeMeTasnoB (Ha Mpumepe Kuciopoga, cepbl, ocgopa u
yrnepoga).

XMMUYECKME CBOWCTBA BaXKHEWMLLIMX HeMeTan 0B (rasioreHoB, Cepbl, a30Ta,
(hocthopa, yrnepoga n KpemHus) 1 UxX coefvHeHU (OKCUAOB, KMCNOPOACOAEPXKaLLMX
KMCNOT, BOAOPOLHbLIX COeMHEHWIA).

MpUMeHeHNe BaXXHEMLLNX HEMETAINOB U UX COEAUHEHWIA.

13



depepanbHaa paboyvas nporpamma j Xumma. 10 Il knaccbl (6a30BbIi YPOBEHL)

MeTtannbl. [MonoxeHne MeTanioB B [lepuoguMyeckoli CUCTEME  XUMUYECKMX
anemeHToB [./. MeHgeneeBa. OCO6EHHOCTU CTPOEHMS 3NEKTPOHHbLIX 060/104EK aTOMOB
metannoB. O6wWwme  (u3Myeckme cBoWCTBa  MeTannoB.  CnnaBbl  MeTasIoB.
SNEKTPOXUMUYECKNIA PSS HAMPSXKEHNIA MeTa/IoB.

XUMUYECKME CBOMNCTBA BaXKHEMLLMX MeTannoB (HaTpuiA, Kaauni, KanbUWiA, marHui,
aIIOMVHWIA, UMHK, XPOM, XKene3o, Meflb) 1 UX COeANHEHMWIA.

O6uwwme cnocobbl nonyyeHuss meTannoB. MeTannyprus. Kopposus MeTannos.
Cnocobbl 3alnTbl 0T KOPPo3un. MNMpUMeHeHNe MeTanoB B BbITY U TEXHUKE.

JKcneprMMeHTaNIbHbIe METOAbI U3YUYeHMS BELLECTB U UX NPeBPaLLIEHWIA

N3yyeHne konnekumm «MeTaiibl M CMaBbl», 06pasLoB HEMETANOB, peLleHune
3KCMepUMeHTa/bHbIX 3afjay, HabMAeHne W onucaHue AEMOHCTPALMOHHbBIX U
NabopaTopHbIX ONbITOB (B3aMOAECTBME TMAPOKCHAA a/IFOMUHMS C PacTBOPaMU KMCNOT
M LWenoyeid, Ka4eCTBEHHbIE PeakLuM Ha KaTUOHbI MeTas/IoB).

PacuyéTHble 3agaumn
Pacyétbl Mmaccbl BellecTBa WM 00bEMA ras3oB MO W3BECTHOMY KOJIMYECTBY
BeLlecTBa, Macce uanm 06bEMY OLHOr0 M3 y4yacCTBYHOLWMX B peakuuy BELeCTB, pPacyéTol

Maccbl (06bEMa, KOMMYeCTBa BELUECTBA) MPOAYKTOB peakLuW, ecii OAHO W3 BELLECTB
MMeeT NPUMECH.

XUMUA U XKN3Hb

Ponb Xxumum B 06eCreYEHMN IKOMOTMYECKOW, 3HEepreTMYecKom u NuLLEeBON
6e30MacHOCTU, PasBUTUN MeAULMHbI. TTOHATUE O HAYYHbIX MeToAax Mo3HaHUA BeLLEeCTB
N XUMUYECKNX PeakLuid.

MpefcTaBneHnss 06 O6WMX HayYHbIX MPUHUMNAX MPOMBILIEHHOTO MNOMYyYeHNs
BaXXHEMLUNX BELLECTB.

UenoBek B Mupe BELLECTB M MaTePUaIOB: BaXKHEMLLME CTPOUTENbHbIE MaTepuaibl,
KOHCTPYKUMOHHbIE ~ MaTepuanbl,  KpackuW,  CTeKIo,  Kepamumka,  Martepuasibl
AN 3NEKTPOHUKN, HaHOMaTepuasbl, OpraHNYyeckme 1 MUHepasibHble YA06peHus.

XUMnUA M 3[00pOBbe  YefioBeKa: MpaBuia  MCMO/b30BaHWA  NIEKaPCTBEHHbIX
npenapaToB, npaBuia 6e30MacHOr0 UCMO/b30BaHWA MpenapaToB ObITOBOM XUMWK
B MOBCEAHEBHOI YXU3HN.

MexnpegMeTHble CBA3W

Peanunzaumna MexnpeaMeTHbIX CBA3eA MNpU M3y4YeHUW OOLIel M HeopraHM4ecKomn
xvmun B 11 Knacce OCYLLECTB/IAETCA 4Yepe3 MCMOo/b30BaHMe Kak 06LMX ecTeCTBEHHO-
Hay4HbIX MOHATUIA, TaK W MOHATWMW, SABNAAOWMXCA CUCTEMHbIMUA [ANA  OTAENbHbIX
NpeAMETOB eCTeCTBEHHO-HAaYy4HOr0 LMKna.

OO6Line eCTeCTBEHHO-HaYy4YHble MOHATUA: HayuYHbIA (PaKT, rmnoTesa, 3aKoH, Teopus,
aHaM3, CUHTE3, Kiaccugukauus, nepuoguyHoCcTb, HabNOAeHMe, 3KCMEPUMEHT,
MOZEeNNpoBaHune, U3MepeHne, SBEHNE.

dusmka: maTepusi, 3Heprus, macca, aTom, 3/1eKTPOH, NPOTOH, HENTPOH, MOH, U30TOM,
PafVv0aKTUBHOCTb, MOJIEKY/a, 3HEPreTMYeCKUiA YpoBeHb, BELLECTBO, Teno, OO0BLEM,
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PenepansHas paboyas nporpamMma | Xumms. 10-11knacchbl (6a30Bbiii YPOBEHb)

arperaTHoe COCTOSIHWE BELUECTBa, (M3MYECKMe BENMYMHBbI U eAUHULBI UX U3MEPEHNS,
CKOPOCTb.

Buonorvs: Knetka, opraHusM, akocuctema, 6uocdepa, Makpo- U MUKPO3NEMEHTI,
BUTaMMWHbI, 0GMEH BeLLECTB B OpraHU3Me.

leorpadms: MuHepanbl, TOPHble MOPOAbl, MONe3HbIE WCKOMaeMble, TOM/MBO,
pecypcbl.

TexHONorns: XMUMUYeckas MPOMbILNIEHHOCTb, MeTannyprus, Mpou3BoACTBO
CTPOUTENbHBLIX ~ MaTepuanoB,  CeNbCKOXO3AWCTBEHHOE  MPOM3BOACTBO,  NMLLEBas
MPOMBILLNEHHOCTb, (hapmaLieBTUYecKas MPOMBILLNIEHHOCTb, NPOW3BO/ACTBO
KOCMETMYECKMX  MNpenapaToB,  MPOM3BOACTBO  KOHCTPYKLMOHHbIX — MaTepuasos,
3M1EKTPOHHAS NPOMbILLINEHHOCTb, HAHOTEXHOMOTUN.
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depepanbHas paboyas nporpamma | Xumms. 10-1 | knaccbl (6a30Bblli YPOBEHD)

NAAHNPYEMBbIE PE3YJIbTATblI OCBOEHUA NMPOIPAMMBbBI N0 XMW
HA YPOBHE CPEAHEIO OBLWEIO OBPASOBAHUNA

JIMYHOCTHDbIE PE3YJIbTATDI

®IroC COO ycrtaHaBnMBaeT TpeboBaHUA K pe3yibTaTaM 0CBOEHUSA 06yYaroLmmMuncs
nporpaMM cpefHero o6uwero 06pa3oBaHUs  (JIMYHOCTHbLIM, MeTanpeiMeTHbIM U
npegmeTHbIM).  Hay4yHO-MeTOAMYeCKOi OCHOBOM Ana  pa3paboTKM  NiaHUpPyeMblX
pe3ynibTaToB OCBOEHUA NPOrpamMmmM CpefHero obuiero obpasoBaHUs ABNSAETCA CUCTEMHO-
[eATeNIbHOCTHbIA NOAXOA.

B coOTBETCTBMM C CUCTEMHO-LEATE/IbHOCTHbIM  MOAXOAOM B CTPYKType
NNYHOCTHBIX Pe3ynbTaToB OCBOEHUSI NpeameTa «XUMUS» Ha YPOBHE CpPeAHEro 06Lero
06pa3oBaHus BblAeneHbl CefytoLive COCTaBNALLME:

0CO3HaHMe 06y4valoLMMUCS  POCCUMICKON  rpaxkdaHCKOW  WAEHTUYHOCTU -
FOTOBHOCTU K CamopasBUTUIO, CAMOCTOATE/IbHOCTU M CaMOONPeLeNeHNIO;

Ha/IM4me MOTMBaLUN K 0BYYEHWIO;

LleNeHanpaBneHHOe pa3BUTNE BHYTPEHHUX YOEXAEHWA JSIMYHOCTM Ha OCHOBE
K/TIOYEBbIX LIEHHOCTEN N UCTOPUYECKMX TPaANLMIA 6a30BOM HayKN XMW,

FOTOBHOCTb M CMOCOBGHOCTb  00Yy4aroLWMXCA PYKOBOACTBOBATbCA B CBOEM
[eATeNIbHOCTW LLeHHOCTHO-CMbIC/IOBbIMW YCTaHOBKaMU, NPUCYLLMMM LLe/IOCTHOM CUCTEME
XUMUYECKOro 06pa3oBaHus;

Ha/InumMe MPaBOCO3HaHMS 3KOIOMMYECKOW KYNbTYpbl Y CMNOCOBHOCTW CTaBUTb Lie/N
N CTPOUTb XXU3HEHHbIE M/1aHbl.

JINYHOCTHbIEe pe3ynbTaTbl OCBOEHUS MpeaMeTa « XUMUS» AOCTUTatoTCA B eMHCTBE
y4yebHOW W BOCNUTATENbHON [EATe/IbHOCTM B COOTBETCTBUMM C TFYMAHUCTUYECKUMU,
COLMOKY/IbTYPHBIMU, AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMU W nfeanaMm pOCCUACKOro
rpaXAaHckoro o6uecTsa, NPUHATLIMK B 06LLECTBE HOPMaMK W MpaBunamy noBefeHus,
CMOCOGCTBYIOLWMMY  MpoLeccaM  CaMOMNoO3HaHWs, CaMOpa3BUTUA W HPaBCTBEHHOrO
CTaHOBNEHUS IMYHOCTU 00YYarOLLMXCS.

NInyHoCTHbIE  pe3y/nbTaTbl  OCBOEHWA  npegmeTa  «XWMUA»  OTpaxkaroT
COPMUPOBAHHOCTL  OMblTa  MO3HABaTe/lbHOW W MPaKTUYECKOW  LeATe/IbHOCTU
06yyatoLMXca Mo pean3aunm NPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YMC/E B YacTW:

1) rpakgaHCKOro BOCMUTaHUS:

0CO3HaHUA 00YYalOLWMMICS CBOMX KOHCTUTYLMOHHbIX MpaB W 06s3aHHOCTEN,
YBXEHWS K 3aKOHY 1 NPaBOMNOPAAKY;

NPeACTaBNEHNS O COLMaNbHbIX HOPMaxX M MpaBUnax MeX/IMYHOCTHBIX OTHOLLEHWIA
B KO/NIEKTUBE;

FOTOBHOCTV K COBMECTHOW TBOPYECKOW [AesTeNbHOCTM MpW CO3AaHUM Y4eOHbIX
MPOEKTOB, PELUEHNN YYeOHbIX W MO3HaBaTeNbHbIX 3afay, BbIMNOIHEHUN XUMUYECKUX
3KCNepUMEHTOB;
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depnepanbHaa pabodas nporpamma | Xumms. 1041 knaccbl (6a30Bblli YPOBEHb)

CMOCOGHOCTM NOHMMATb U NMPUHUMATL MOTUBbI, HAMEPEHWSA, NIOTUKY U apryMeHTbI
APYTVX MpW aHa/M3e pasMyHbIX BUAOB YYEOHOW AeATeNbHOCTY;

2) NaTpPUOTUYECKOro BOCMNTaHUS:

LLEHHOCTHOrO  OTHOLWIEHWA K  MCTOPMYECKOMY WM Hay4yHOMY  Hacneauto
OTEYECTBEHHOW XUMUW;

YBOXEHMS K TMpoueccy TBOpYecTBa B 00/MacT TeOpMM W MPAKTUYECKOro
NPUMEHEHNS XMMMUK, OCO3HaHMUS TOro, YTO [AOCTMXKEHMS HayKM €CcTb pe3ysnbTar
ANUTENbHBLIX HaBNOAEHWIA, KPOMOTAMBbLIX 3KCNEePMMEHTaIbHbIX MOWCKOB, MOCTOSHHOIO
TpyAa YYEHbIX M NPaKTUKOB;

MHTEpeca M MO3HaBaTe/lbHbIX MOTMBOB B MOJYYEHUW W NOCNEAYIOWEM aHam3e
MH(OPMaLMK O NepefoBbIX LOCTUXKEHMAX COBPEMEHHOW OTEYECTBEHHON XUMUN;

3) AyX0BHO-HPaBCTBEHHOr0 BOCNUTAHMSA:

HPaBCTBEHHOrO CO3HAHUS, 3TUYECKOr0 MOBEeAEHMS;

CMOCOOHOCTM OLUEHMBATb CUTyaLWK, CBSI3aHHbIE C XUMUYECKUMU SIBNEHUSIMU,
M NPUHMMATb 0CO3HAHHbIE PELLEHNS, OPUEHTUPYSCL HA MOPaibHO-HPABCTBEHHbIE HOPMbI
N LEHHOCTY;

FOTOBHOCTU OLIEHMBATb CBOE MOBEAEHME U MOCTYNKM CBOMX TOBAPWLLLEH C MO3MLMIA
HPaBCTBEHHbIX W MPaBOBbIX HOPM M 0CO3HaHWE MOCNEACTBUIA 3TUX NOCTYMKOB;

4) (hOpMMPOBaHNA KYNbTYPbl 340POBbSA:

MOHUMaHMA LIEHHOCTe 3[40p0BOro 1M 6e30nacHOro obpasa XXM3HKN, HEO6X0AMMOCTM
OTBETCTBEHHOIO0 OTHOLWIEHWS K COOGCTBEHHOMY (DU3NYECKOMY W  NCUXMYECKOMY
3[10pOBbIO;

cobnofeHns npasun  6esonacHoro obpalleHus € BewectBamu B ObITY,
MOBCEAHEBHON YXN3HWN 1 B TPYA0BOI AeATENbHOCTY;

MOHVMaHUA LEHHOCTW NpaBun UHAUBUAYAIbHOIO M KOMNEKTUBHOIO 6e30MacHoro
NOBEAEHUA B CUTyaUMsX, YIPOXKAIOLLMX 340POBbIO W XXWU3HU NHOAEN;

OCO3HaHWA MOCNEeLACTBUN U HENPUATUS BPeAHbIX MNpuBblYeK (ynoTpebieHus
aJTIKOro/i, HapKOTUKOB, KypeHus);

5) TpyAaoBOro BoCcnMTaHUS:

KOMMYHWUKATUBHON KOMMNETEHTHOCTW B y4eOHO-UCCea0BaTe/IbCKOM AesTeIbHOCTH,
06LLIECTBEHHO MO/ME3HOM, TBOPYECKOW M APYTMX BUAAX AESATENIbHOCTU;

YCTaHOBKM Ha aKTMBHOE yyacTuWe B PELLUEHMM MNPaKTUYECKMX 3adady CounanbHOWA
HanpasfeHHOCTU (B paMKax CBOEro Kfacca, LUKOfbI);

MHTEpeca K MPaKTUYECKOMY  M3YyYeHW0  Mpoeccuin  pasiMyHOro  popa,
B TOM YMC/Ie HA OCHOBE MPUMEHEHMUS NPEAMETHbIX 3HAHUI MO0 XUMUW;

YBXEHUA K Tpy4y, N0AAM Tpyaa U pesynbtataMm TPYAOBON AesTeNIbHOCTMU;

rOTOBHOCTU K OCO3HaHHOMY BbIGOpY WHAMBUAYa/IbHOW TpaeKTopun 06pasoBaHus,
oyayuwiein npodgeccun n peannsaumm COBCTBEHHbLIX >XMU3HEHHbLIX M1aHOB C YYETOM
NMYHOCTHbLIX WHTEPECOB, CMOCOGHOCTEN K XWMWMW, WHTEPECOB W MOTPe6HOCTe
00L1eCTBa;
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depepanbHaa pabouas nporpamma Xumus. 10-11 knaccbl (6a30Bblil YPOBEHb)

6) 9KONOrMYECKOro BOCNUTaHUA:

9KO/IOTMYECKN  LieIecoobpasHoro OTHOLUEHMS K MPUPOAe, KaK  UCTOUYHUKY
CYLL,eCTBOBaHUA YXU3HWN Ha 3emne;

MOHVMaHUA  rNo6a/IbHOTO  XapakTepa 3KONOrMYecKux  npob6nieMm,  BAUAHUSA
9KOHOMMYECKMX MPOLECCOB Ha COCTOSAHVE MPUPOLHOM U COLMANIbHON Cpeabl;

OCO3HaHWA HEo6XOAMMOCTM WCNONb30BAHUA [LOCTVXKEHUIA XUMUW [ANA pelleHuns
BOMPOCOB paLMioOHa/IbHOT0 NPUPOLOMN0Nb30BaHUS;

aKTVBHOIO HenpuaTUA [LenNCTBUM, NMPUHOCALLUX BPef OKPY>KAaKLLen MpUPOLHOM
cpede, YMeHMsi MNpOrHosvposaTb HebnaronpuATHbIe 3KO/IOTMYecKue Moc/nefcTens
npeAnpvHUMaemMbIX AeACTBUA 1 NpefoTBpaLLaTh uX;

HaMunA  PasBUTOrO 3KOJIOTMYECKOrO MbILWMEHNS, 3KOMOTMYECKOW  Ky/bTypbl,
onbiTa AeATE/IbHOCTU 3KO/IOTMYECKOM Hanpas/IeHHOCTU, YMEHUS PYKOBOLCTBOBATHCA
MW B MO3HaBaTe/IbHOW, KOMMYHWKaTUBHOW W COLMAIbHOW MPaKTUKe, CrOCOOGHOCTU U
YMEHUA aKTUBHO NPOTUBOCTOATL MAEONOTUN XeMohobuu;

7) LEHHOCTN Hay4HOro Mo3HaHus:

COPMMPOBAHHOCTN MMUPOBO33PEHMNS, COOTBETCTBYIOLLENr0 COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKN M OOLLECTBEHHOMN MPaKTUKK;

MOHUMaHNA CNELUPUKNA XUMUM KaK HayKW, OCO3HaHWUS e€ ponv B (POPMMPOBaHUM
PaLMOHA/IbHOTO  HAay4YHOr0  MbIW/IEHWS, CO3[4aHWM  LIENIOCTHOrO  NpeACTaB/eHMs
06 OKpY>KarolleM MUpe Kak O efIMHCTBE MPUPOAbI N YenoBeKa, B MO3HaHWN MPUPOLHbIX
3aKOHOMEPHOCTE 1 peLleHnn NpobiemM CoXpaHeHUs MPUPOAHONO PaBHOBECKS;

yOeXXEHHOCTM B 0CO60I 3HAYMMOCTU XUMUW L5 COBPEMEHHOW LMBUNU3ALUN: B eé
r'YMaHUCTUYECKON HanpaBfeHHOCTM W BaXHOW pPoOAM B CO3[4aHWM  HOBON  6asbl
MaTepuanbHOM KynbTypbl, PELIeHUN [06anbHbIX NPO6/eM YCTOMUMBOrO PasBUTUA
4e/l0BEeYEeCTBa - CbIPbEBOM, SHEPreTUYECKON, NULLEBOM N 3KOTOTMYECKO 6e30MacHOCTH,
B pasBUTUM MeAMLUMHbI, 0GecneyvyeHUn YC/OBWIA YCMELWHOMO TPpyAa W 3KOMOTMYEeCcKM
KOMCOPTHOM »XM3HM KaXKA0ro 4sieHa 06LlecTBa;

eCTECTBEHHO-HAy4YHON rPamMOTHOCTW: MOHMMAaHWUA CYLLHOCTX METOLOB MO3HaHUS,
MCNONb3YEMbIX B ECTECTBEHHbIX HayKax, CMOCOOGHOCTM WCMO/b30BaTb MNONyYaeMble
3HaHMA [ANS aHanM3a M OObACHEHMS ABMEHWUI OKPYXKatOLEro mMupa v NpOUCXOASLLINX
B HEM W3MEHEHWI, YMeHWsi Aenatb 0O0CHOBaHHbIE 3aK/IOUYEHUSI HA OCHOBE HayuYHbIX
(haKTOB M MMEKOLMXCA AaHHbIX C Le/bl0 NOMYyYeHUs AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTU CaMOCTOSTENIbHO MCMOMNb30BaTh XMMWYECKUE 3HAHWUA [N peLleHns
NPo6neM B peasibHbIX XXWU3HEHHBIX CUTyaLNsX;

MHTepeca K NO3HaHWIO W NCCef0BaTeIbCKOW LeATeNlbHOCTHY;

FOTOBHOCTM M CMOCOGHOCTU K HeMpepbIBHOMY 06pa3oBaHMIO 1 caMo06pa3oBaHmio,
K aKTUBHOMY MOJlYYEHUIO HOBbIX 3HAHWIA MO XMMWUW B COOTBETCTBUM C XXMU3HEHHLIMU
noTpebHoCTAMU;

MHTepeca K OCOGEHHOCTAM TpyfAa B PasnnyHbIX cepax MNpPoheccroHaIbHON
AEeATEeNIbHOCTW.
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depepanbHaa paboyas nporpamma |Xumumsa. 10 11 knaccbl (6a30Bblli YPOBEHD)

METATNPEOMETHbBIE PE3YJIBTATDI

MeTanpefMeTHble pe3y/ibTaTbl OCBOEHWUS Y4eOHOro npeameTa « XMMmns» Ha ypoBHe
cpefHero obuiero o6pasoBaHMs BK/OYaIOT:

3HauMMble ans (hopMUpOBaHMS MUPOBO33PEHMS o6yyatomxcs
MeXANUCUMNINHApHbIe  (MeXNpeLMeTHble) 06LeHay4YHble MOHATUSA, OTpaxaroLliue
LLeNOCTHOCTb Hay4HOIN KapTWHbI MMpa 1 Cneunuguky MeToAoB NO3HaHUSA, NCMO/b3YeMbIX
B €CTECTBEHHbIX HayKkax (MaTepusi, BELLEeCTBO, 3Heprus, sBneHue, NpoLecc, CUcTema,
Hay4YHbIA (haKT, MPUHLMN, rUMNoTesa, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCnefoBaHue,
Habno4eHne, N3MepeHre, 3KCMEPUMEHT U Apyrue);

YHMBepCa/lbHble  yyebHble AelcTBUA  (NO3HaBaTeflbHble, KOMMYHUKATUBHBbIE,
perynsaTuBHble), obecneumsarowime HopmmpoBaHue ¢YHKUMOHANBHON rPamoTHOCTM W
COLManbHOM KOMMETEHUMM 06yyatoLmnXCs;

CMOCOBHOCTb  06YYatOWMXCA UCMONb30BaTb OCBOEHHbIE MEXAUCUUMINHAPHbIE,
MWUPOBO33pEHYECKME 3HAHWSA U YHUBEPCa/IbHbIE YUYebHble 4eCTBUSA B NMO3HABaTE/IbHON 1
coumanbHON NpakTuKe.

MeTanpegMeTHble pe3ynbTaTbl OTPaXXatoT OBMafleHNe YHUBEPCA/IbHBIMU YUYe6HbIMU
no3HaBaTe/IbHbIMU, KOMMYHWUKATUBHbLIMU U PErYNATUBHbLIMU LEACTBUAMMN.

[No3HaBaTe/ibHble YHUBEPCa/IbHbIE YYeOHbIEe AENCTBUS
BasoBble ornyeckune eicTBUA:

CamMOCTOATENbHO (POPMYNNPOBATb U aKTyan3mpoBaTb NpobsieMy, BCECTOPOHHE eé
paccmaTpuBarth;

onpefenaTb LUenn AesTeNbHOCTK, 3a4aBasi NnapaMeTpbl U KPUTEPUN UX LOCTUXKEHUS,
COOTHOCUTb pe3ynibTaTbl AeATe/IbHOCTU C MOCTaBEHHbIMU LENsSMU;

MCMO/b30BaThb NMPU OCBOEHWUMW 3HAHWIA NPUEMBI NTOTUYECKOTO MbILLMEHNS - BbIAENSATb
XapaKTepHble MNPU3HaKW MOHATUIA WM yCTaHaBIMBaTb MX B3aMMOCBS3b, WCMO/b30BaThb
COOTBETCTBYIOLLME NOHATUA N5 OOBACHEHUS OTAE/bHBIX (PAKTOB U ABNEHUI;

BbIGMpaTb OCHOBaHWUS WM KPUTEPUWU ANS KnacCU(MKaumMm BELECTB U XUMUYECKUX
peakumii;

yCTaHaBNMBaTb  MPUYUHHO-CNELCTBEHHbIE  CBA3WM  MeXAy  U3y4vyaeMbIMu
SABNEHUSIMU;

CTPOUTb NOrMYecKue paccyXaeHuns (MHAYKTUBHbIE, AeAYKTVUBHbIE, MO aHanorum),
BbISIBNSATb  3aKOHOMEPHOCTM UM MNPOTUBOPEUNS B  pacCMaTpUBaeMbIX — SBNEHUSAX,
(hopMynMpoBaTb BbIBOAbI W 3aK/THOYEHNS;

NMPUMEHATb B MpoLecce MO3HaHWA, WUCMNOMb3yeMble B XUMWW  CUMBOSIMYECKME
(3HakoBble) Mofenn, NPeobpas3oBbiBaTb MOAE/bHbIE MPEACTABMNEHNS - XUMUYECKNIA 3HAK
(cumBON) aneMeHTa, XMMUYeckasi (hopmyna, YpaBHeHWE XUMWYECKON peakumm -
MpU peLLeHnmn Y4ebHbIX NO3HaBaTe/IbHbIX M MPAKTUUYECKMX 3afa4, NPUMEHATb Ha3BaHHbIE
MofAeNnbHble MNPeACTaBNEHUS [ANA BbISBNEHMS XapaKTEPHbIX MPU3HAKOB WN3y4vaeMblX
BELLLECTB Y XUMNYECKMX PeakLmia.
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depaepanbHasa paboyas nporpamma | Xumums. 10-1 | knaccbl (6a30Bblil YpOBEHb)

BasoBble nUccneaoBaTeibCKNe AeCTBUS:

BNafieTb OCHOBaMW METOA0B Hay4YHOr0 MO3HAHUS BELLECTB M XMMUYECKNX peakLnii;

(hopMyniMpoBaTh LenM M 3afayn UCCnefoBaHus, MCMOb30BaTb MOCTaB/IEHHbIE U
CaMOCTOATENbHO CHOPMYNMPOBaHHbIE BOMPOCbl B KaYeCTBE MHCTPYMEHTA MO3HaHUA U
OCHOBbI AN (hOPMUPOBAHNA TMNOTE3bl MO MNPOBEPKE MNPaBW/IbHOCTU BbICKa3bIBaEMbIX
CYXXAEHWIA;

BNafeTb HaBblKaMy CaMOCTOATE/IbHOIO NJaHMPOBaHUS 1 MPOBEAEHMNSI YHEHNYECKNX
3KCMEPMMEHTOB, COBEPLUEHCTBOBaTb YMeHMs HabnwaaTb 3a XOAOM npouecca,
CaMOCTOATE/IbHO NPOrHO3MpoBaTb €ro pesynbTar, (OPMYIMpPoBaTb 0006LLEHNS U
BbIBOAbl OTHOCWUTE/NIbHO AOCTOBEPHOCTM Pe3ynbTaTOB WCCMeA0BaHMS, COCTaB/sTh
060CHOBaHHbIN OTYET O NPOAENaHHON paboTe;

npuobpeTaTb OMNbIT YYEHUUECKOW MCCNeaoBaTeNbCKOM M NPOEKTHON AeATEeNbHOCTH,
NPosBNSATb CNOCOOHOCTb U FOTOBHOCTb K CAMOCTOATENIbHOMY NOWCKY METOAO0B PeELUEHMS
NPaKTUYECKNX 3aaay, MPUMEHEHUIO Pa3NNYHbIX METOA0B NO3HaHWS.

Pa6oTa ¢ nHopmaumeit:

OpPVEHTUPOBATLCA B Pa3/IMYHbIX WCTOYHWMKAX WMHGopMauuy (Hay4yHo-nonynspHas
nuTepatypa XMMUYECKOrO COAEpXKaHWs, CrnpaBOYHble NOco6umsi, pecypcbl VIHTepHeTa),
aHaM3MpoBaTh MH(OPMaLMIO Pas/IMYHbIX BUAOB M (HOPM MpPeLCcTaBeHns, KPpUTUYECKM
OLeHMBaTh €€ JOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

(hopMynMpoBaTh 3anpochl U MPUMEHATb pas3/INyHble METOAbI NP MOWCKe 1 0TOOpE
MHOpMaLMK, He06XOAMMOWN ANA BbINOMHEHNSA YUYebHbIX 3af4a4 onpefenéHHOro T1na;

npuobpetaTtb  ONbIT  WCNONb30BaHUS  MH(OPMALMOHHO-KOMMYHUKATUBHbIX
TEXHONOTMIA N PasINyHbIX NOUCKOBbLIX CUCTEM;

CaMOCTOATE/NIbHO BbIOMPaTL ONTUMabHYH (DOPMY MNpeCcTaBfieHNs WHHOPMaLUK
(cxeMbl, rpadmku, guarpaMmmbl, TabnauLbl, PUCYHKN U Opyrue);

MCNONb30BaTb Hay4HbIA A3blK B KayeCTBe CpefcTBa Npu paboTe € XMMUYECKOM
MHopMaLMen: NPUMEHATb MEXMNPeAMETHbIE ((DU3NYECKME N MaTEMATUYECKME) 3HAKMN W
CUMBO/Ibl, POPMYNbl, a66peBMaTYpbl, HOMEHKNATYPY;

MCNOMb30BaTb M Mpeobpa3oBbiBaTb  3HAKOBO-CUMBOJIMYECKME  CPeAcTBa
HarnsagHoCTH.

KoMMyHUMKaTUBHbIE YHUBEPCa/IbHbIE YHebHble AeACTBUS:

3aflaBaTb BOMPOCbI MO CYLIECTBY 06CY)XJaeMol Tembl B X0Ae Auanora
Wivin - OQUCKycCuM, BbICKasblBaTb  WMAew, (OPMYy/IMpoBaTb  CBOM  MPeOXKeHMS
OTHOCMTENbHO BbIMOSTHEHWSA NPEeAIOXKEHHOW 3afauu;

BbICTyNnaTb C Mpe3eHTauMeil pe3ynbTaTOB  MO3HABATe/IbHOW  AeATeNbHOCTH,
MOSTYYEHHbIX CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHMKaMMW MpW BbINOIHEHUN
XUMUYECKOr0 3KCMEPUMEHTa, MPaKTUYeCKOMn paboTbl MO MCCefoBaHUIO CBOWCTB
M3yyaemblX BELLECTB, peanu3aumy y4ebHOro npoekta U (OopMyInpoBaTb BbIBOAb!
No pesynbTaTtam MPOBeAEHHbLIX MCCMeAoBaHMIA NYTEM COrMacoBaHWA MNO3NLUMIA B XOfe
06CyXeHnss 1 06MeHa MHEHUSMMU.
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PerynaTtumBHble YHUBepPCasibHble YUYebHble NeNCTBUS

CaMOCTOATENIbHO  M/IaHMpOBaTb M OCYLLECTBMATb  CBOK  MO3HABATE/IbHYIO
[eATeNbHOCTb, Onpefenss €€ uennm W 3adadn, KOHTPOAMpOBaTb W N0 Mepe
He0OX0AMMOCTM KOPPEKTUPOBATL NpeAnaraemblii anroput™ AeiCTBUA NPU BbINOHEHNN
y4ebHbIX N 1UccnefoBaTeNlbCKUX 3adad, BblOMpaTb Hambonee ahPeKTUBHbLIA CNOCO6 nX
PELLEHUNS C YYETOM MOMYYEHWNS HOBbIX 3HAHWUI O BELLECTBAX U XMMUYECKNX peakLusX;

OCYLLEeCTBNATb CAaMOKOHTPO/Ib CBOEN [eATeNbHOCTUM Ha OCHOBE CcamoaHaiv3a W
CaMOOLeHKW.

NMPEAMETHBIE PE3YJIBTATbI
10 KTACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHUS Kypca «OpraHnyecKkas XMmMus» 0TpaxaroT:

ChOopMMPOBAHHOCTb NPEACTaB/IEHNA O XMMUYECKOIN COCTaB/IAKOLWEN eCTeCTBEHHO-
Hay4YHOW KapTWHbI MUPa, PO XUMWUW B MO3HaHWUN ABNEHWIA NPUPOAbI, B (hOPMUPOBaHMK
MbILLMEHNS W KYNbTYPbl IMYHOCTKM, €€ (DYHKUMOHaNbHOM rpamMoOTHOCTM, Heo6X0AMMOiA
[0S pelleHns NpakTUYecKuMX 3afjady W 3KOMOrmyeckM O60CHOBAHHOIO OTHOLUEHWUS
K CBOEMY 3[J0pOBbIO U MPUPOAHOIA cpefe;

B/IaleHNE CUCTEMOM XMMUYECKNX 3HAHWIA, KOTOpas BK/IKOYaeT: OCHOBOMOararLme
MOHATUA (XMMWYECKUIA 3/1eMEHT, aToM, 3/IeKTPOHHas 000/104Ka aToma, MOJeKyna,
B&/IEHTHOCTb, 3/IEKTPOOTPULATE/NIBHOCTb, XMMMYecKast CBfA3b, CTPYKTYpHas opmyna
(pa3BépHyTas 1 COKpaléHHas), MO/b, MONSAPHasA Macca, MONAPHbIA 06BEM, YrNepoaHbIN
CKeneT, (hyHKLMOHaNbHaa rpynna, pagukan, n3omepus, N3oMepbl, rOMOOrMYECKUIA psig,
rOMONOrY, YreBOAOPOAbI, KWC/MOPOL W a30TCOoZepKalliue COefVHEeHWUs, MOHOMep,
nofmmep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNIAPHbLIE COEAMHEHNS); TEOPUM U 3aKOHbI
(Teopus CTpoeHUs opraHuyeckmx BellecTB8 A.M. ByTnepoBa, 3aKOH COXpPaHEHMS MaccChbl
BELLLECTB); 3aKOHOMEPHOCTW, CUMBO/IMYECKMNIA A3bIK XMMUMW; MUPOBO33PEHYECKIME 3HAHWS,
nexkalie B OCHOBE MOHUMaHUA MPUYUHHOCTU U CUCTEMHOCTU XMUMWUYECKUX SABNEHWNA,
(hakTONOrMYeckne CBeAEHUS O CBOWCTBAX, COCTaBe, MOSyYeHUU U 6Ge30MacHoOM
MCMOMb30BaHNN  BAXHEMLLIMX OpPraHMyeckMx BeLecTB B ObITy M NPaKTUYeCKoW
AeATeNbHOCTY YenoBeKa;

COPMUPOBAHHOCTb  YMEHMI  BbISIBNATL  XapaKTepHble  MPU3HaKW  MOHATUMN,
yCTaHaB/MBaTb WX  B3aMMOCBA3b,  WCMOMb30BaTb  COOTBETCTBYHOWME  MOHATUA
Mpy OMMUCaHUM COCTaBa, CTPOEHMS U NPeBPALLEHUIA OpraHUYeCcKnX COeAUHEHWNA;

COPMMPOBAHHOCTb ~ YMEHWIA  WCNONb30BaTb  XMMMUYECKYHD  CUMBOJIUKY
[/19 COCTaB/IEHNS MOJIEKYNIAAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpaLLEHHOM) hopMyn
OpraHMYecknx BeLLeCTB M YpaBHEHUA XMMWYECKUX peakuuid, M3rotaeimBaTb MOAENN
MOSIEKY/lT ~ OpraHU4YeckMX BeWecTB AN WAMCTpauum  UX  XMMUYECKOro u
MPOCTPaHCTBEHHOr0 CTPOEHNUS;

C(POPMMPOBAHHOCTb  YMEHW  YCTaHaBNMBaTb  NPUHALNEXHOCTb  U3YYEHHbIX
OpraHMyecKnX BELLECTB MO MX COCTaBy WM CTPOEHWMIO K OMpeAenéHHOMY Knaccy/rpynmne
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coefuHeHWn  (YrneBOAOPOAbl,  KWCMOPOA4 WM a30TCOAepXalivMe  COeauHeHus,
BbICOKOMOJIEKY/ISAPHbIE  COEAMHEHMs)), [faBaTb WM Has3BaHWA MO CUCTEMATUYECKOM
HomeHknatype (IUPAC), a Takxe npuBOAWUTL TPUBMA/IbHble Ha3BaHUA OTAENbHbIX
OpraHnyecKmx BeLecTB (3TWMEH, NPONWEH, aueTWUeH, STUNEHTINKOb, TNLUEPWH, (heHonN,
(hopmanbaerng, auetanbaerng, MypaBbMHas KUCNOTa, YKCYCHast KWCMOTa, OfIeMHOBast
KWUCNOTa, CTeapMHOBas KNCNOTa, MN0K03a, (DpYKT03a, Kpaxmasl, Lesnionosa, MnumH);

ChOpMMPOBAHHOCTb YMEHUSI ONPeAensiTb BULbI XMMUYECKOW CBSA3M B OPraHNYeCcKmnx
coefMHeHUAX (OAMHapPHbIE U KpaTHbIE);

C(hOPMMPOBAHHOCTL ~ YMEHWUA  MPUMEHSATb  MONOXEHUA  TEOpUM  CTPOEHWS
opraHunyeckux BewectB A.M. BbyTnepoBa A/ OOBbACHEHWUS 3aBUCMMOCTM CBOWCTB
BELLECTB OT MX COCTaBa W CTPOEHUS; 3aKOH COXPaHEeHNS MaccChl BELLECTB;

C(hOPMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb COCTaB, CTPOEHUe, (hU3NYecKue U
XUMUYECKMe CBOMCTBA TUMMUYHBIX NPeACTaBUTENIEN Pa3/IMYHbIX KNacCoB OPraHMYecKmx
BeLLeCTB (MeTaH, 3TaH, 3TWMEeH, MPONWeH, aueTuneH, 6yTaaneH-1,3, MeTunbyTagneH-
1,3, 6eH301, MeTaHO/, 3TaHO/, 3TU/EHTNINKOMb, TNWLEPUH, (eHos, aueTanbierng,
MypaBbMHaA WM YKCYCHas KWCMOTbl, T/IIOKO3a, Kpaxmasn, Lennto3a, ammHOYKCyCHas
KICNOTa), WAMOCTPUPOBATb TFEHETUYECKYID CBA3b MEXAY HUMW  ypaBHEHUAMU
COOTBETCTBYIOLUX XUMUYECKNX peakuuii ¢ MCNOMb30BaHWEM CTPYKTYPHbIX hopMyIi;

C(hOPMMPOBAHHOCTb YMEHUSI XapakKTepu3oBaTb WCTOYHWKWM  YT/1eBOAOPOAHOIO
Cbipbs (He(hTb, NPUPOAHbLIA ra3, Yronb), CNOCO6bI WX NepepaboTKM W MpPaKTUYECKoe
NPUMeHeHKe NPOAYKTOB NepepaboTKu;

ChopMUPOBAHHOCTb YMEHMWI NPOBOAUTL BbIYUCIEHUS M0 XUMUYECKUM YPaBHEHWSAM
(Maccbl, 06bEMa, KO/MMYyecTBa WCXOLHOrO BellecTBa WM NPOAYKTa peakuuMm o
M3BECTHbIM  Macce, OObEMY, KO/IMYECTBY OLHOIO W3  WCXOAHbIX  BELLECTB
UM NPOAYKTOB peakuun);

C(hOPMMPOBAHHOCTb YMEHWA BNafeTb CUCTEMOM 3HaHMI 06 OCHOBHbLIX MeTOofax
Hay4YHOro MO3HaHWs, UCMO/b3YEMbIX B XUMWUW MPU U3YYEHUN BELLECTB M XUMUYECKUX
ABNeHWIN (HabnogeHne, U3MepeHue, 3KCMEPUMEHT, MOAENMPOBaHUE), WCNO/b30BaTb
CUCTEMHbIE XMMWYECKNE 3HAHUA ANA MPUHATUA PELUEHMIA B KOHKPETHbIX YXU3HEHHbIX
CUTYyaUMsX, CBA3AHHbIX C BELLECTBaMU U UX NMPUMEHEHVEM;

ChOpMMPOBAHHOCTL YMEHUWIA cobntofaTb Mnpaswia MoAb30BAHUA  XMMUYECKOM
nocyoin 1 nabopaTopHbIM 060pya0BaHUEM, a TaKXKe Nnpasuia 06paLleHns C BeLecTBaMu
B COOTBETCTBUM C UHCTPYKLMAMM MO BbIMOTHEHWNIO 1a60PaTOPHbLIX XUMUYECKMX OMNbITOB;

COPMMPOBAHHOCTL ~ YMEHWI  NJaHMpoBaTb M BBIMOMHATD  XUMUYECKUI
3KCNepUMeHT (NpeBpaLLeHns OpraHUYeckMx BELLEeCTB MPU HarpeBaHuM, MNOyYeHue
3TWNEHa N M3Y4YeHWe ero CBOKMCTB, KayeCTBEHHble peakuun OpraHuWYecKmx BeLLECTB,
AeHaTypaums 6enKoB NpW HarpeBaHWW, LBETHble peakuuy GefKoB) B COOTBETCTBMU
C npaBunamy TeXHWKM 6e30MacHOCTM Mpy 0bpalleHnn C BellecTBamy 1 NabopaTopHbIM
obopyfoBaH/eM, NpPeAcTaBnATb pe3ysibTaTbl XMMUYECKOro 3KCNepuMeHTa B (hopme
3anucy ypaBHEHWIA COOTBETCTBYIOLMX peakumin 1 hopMynmMpoBaTb BblBOAbI HA OCHOBE
3TUX Pe3y/bTaToB;
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CPOPMMPOBAHHOCTL  YMEHWIA  KPUTUYECKM  aHa/IM3MPOBaTb  XMMMWYECKYHO
MH(OPMaLMIO, NONYyYaeEMYH U3 pasHbIX UCTOYHMKOB (CpeacTBa MacCcoBOW MHGopMaLun,
NHTepHET n gpyrux);

ChopMMpPOBAHHOCTbL YMEHWI CO6MI0AATL NpaBKaa 3KOM0rMYecKn LienecoobpasHoro
noBefeHns B 6bITY M TPYAOBOW AeATENIbHOCTU B LiENIIX COXPaHEeHWs CBOEro 340p0Bbs U
OKpY>KatoLLleld NPUPOAHOI cpefbl, OCO3HaBaTb OMACHOCTb BO3AEWCTBUS HA XKMBble
opraHu3Mbl onNpeaenéHHbIX OpraHUYecKuX BewecTs, NOHMMas CMbica nokasatens MAK,
MOSICHATL Ha npuMepax Cnocobbl YMEHbLUEHUS W NPefOTBPALLEHMS WX BPEAHOro
BO3[ENCTBMSA Ha OPraHn3M YenoBeKa;

ONs 00y4aroLMXcs € OrpaHWYeHHbIMU  BO3MOXHOCTAMW  3[0POBbSA:  YMEHWe
MPUMEHATb 3HAHMA 00 OCHOBHbIX [OCTYMHbIX MeTOoAax MO3HaHMS BELWEeCTB MU
XUMNYECKUX ABMEHNIA;

A1 CnenbiX U cnaboBmaaLmx o0ydarowmxcs: yYMeHUe WCosb30BaTh penbedHo
TOYEYHYI0 cucTeMy 0603HauveHWin J1. bpaiing gnsa 3anucm XUMMYeCKUX opmyi.

11 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «O6Was 1 HeopraHWYeckass XUMUS»
OTpaXxaroT:

ChOpPMMPOBAHHOCTb npeacTaBneHui: 0  XMMMWYECKOW COCTaBNAOLLEN

eCTeCTBEHHO-Hay4YHON KapTWHbI MUPa, POSIM XMMUX B MO3HAHUWN SABMIEHWIA MPUPOAbI,
B (DOPMUPOBAHUM  MbILWNEHUA W KYNbTYpbl  JIMYHOCTW, €&  (hYHKLMOHAIbHOM
rpaMoOTHOCTK, HEOOXOAMMOW [NA peweHns NPakTUYeCKMX 3afady W 3KONOrMYecKu
060CHOBaHHOIO OTHOLUEHMA K CBOEMY 3[J0POBbIO U MPUPOLHOW Cpese;

BNlafleHNe CUCTEMOM XMMUYECKNX 3HAHWIA, KOTOpasi BK/IKOYAeT: OCHOBOMNOararoLme
MOHATMSA (XMMWYECKWIA 3/1eMEHT, aToM, W30ToM, S-, p-, d- 3MEKTPOHHblE OopbuTanu
aTOMOB, NOH, MO/NEKyna,  MoJb, MONSAPHbINA 00bEM, Ba/IEHTHOCTb,
3/1IEKTPOOTPULLATENbHOCTb, CTeMeHb OKMUC/IEHUS, XUMWUYeckas CBA3b (KOBasleHTHas,
MOHHasA, MeTa/l/InyecKas, BOAOPOLHASA), KPUCTAIIMYeCKas PeLléTka, TUMbl XMMUYECKMX
peakLmMin, pacTBOp, 3MEKTPO/NUTLI, HEINEKTPONNTbI, 3NEKTPONUTMYECKAs AmMccoumaums,
OKUC/INTENb,  BOCCTAHOBWUTE/b, CKOPOCTb  XUMWYECKOW  peakumu, XMMUYECKoe
paBHOBECWME); TEOpMM W 3aKOHbl (TEOpMst  3NEKTPONMTUYECKOA  Auccoumnaumm,
nepuogmyecknin 3akoH .. MeHpaeneeBa, 3aKOH COXpaHEHWs MacCbl BELLECTB, 3aKOH
COXPaHEHUS 1 MpeBpaLleHns SHepruv Mpu XUMUYECKUX peakumsax), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUNIA  S3bIK  XUMWUW, MUPOBO33PEHYECKME 3HaHMS, feXxalime B OCHOBE
MOHUMaHUS MPUYUHHOCTUN N CUCTEMHOCTU XUMWUYECKUX SBNEHWIA, (DaKTONOrMYeckme
CBefleHMs O CBOICTBax, COCTaBe, NOyYeHUN 1 6e30MnacHOM MCNO/b30BaHUN BaXKHENLLINX
HeopraHMyecKmnx BeLLEeCTB B ObITY U NMPaKTUYECKOW AeATeSIbHOCTU Ye/I0BeKa;

CPOPMUPOBAHHOCTb  YMEHMWIN  BbISBNATL  XapakKTepHble MPU3HAKW  MOHATUMN,
yCTaHaBMBaTb WX  B3aWMMOCBA3b,  MCMO/Ib30BaTb  COOTBETCTBYHOLLME  MOHATUSA
MpW ONMCaHUN HEOPraHNYEeCKNX BELLECTB N UX MPEeBPALLEHWA;
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C(hOPMMPOBAHHOCTL  YMEHMIA MCMOMb30BaTb  XMMMWYECKYH)  CMMBOJINKY
AN coCTaBfeHus  (hOpMy/n  BEWEeCTB W YpaBHEHWA  XUMWYECKUX  peakuui,
cucrtematmyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUA OTAE/NbHbIX
HeopraHM4eckKnx BelecTB (yrapHblii ras, Yrnekucsblid ras, amMmuak, raliéHas m3BecTb,
HeraléHas 13BecTb, MMTbEBas cofa, NUPUT N ApYrue);

C(hOPMMPOBAHHOCTb YMEHWIN OMpefensiTb BaJIeHTHOCTb W CTeMeHb OKWUC/IEHNA
XUMUYECKUX 3/1EMEHTOB B COEAUHEHMWAX Pa3/IMYHOrO COCTaBa, BUA XUMWYECKOW CBA3N
(KoBaneHTHas, WOHHas, MeTa//IMyeckas, BOAOPOAHAs) B  COEAMHEHUAX,  TWN
KPUCTa/I/IMYECKOW PELLETKM KOHKPETHOrO BellecTBa (aTOMHasA, MONeKynspHas, MOHHas,
MeTalInyecKas), XxapakTep cpefbl B BOAHbIX pacTBOpaxX HeOpraHWYecKUX COeaVHeHWI;

CPOPMUPOBAHHOCTb YMEHWIA YCTaHaBNMBATb MPUHALNEXKHOCTb HEeopraHMyeckmx
BELECTB MO WX COCTaBy K OnNpefenéHHoOMY Knaccy/rpynne coefuHeHW (npocTble
BelecTBa - MeTa//lbl U HeMeTa//lbl, OKCWAbI, OCHOBAHWA, KWC/OTbl, am{OTepHbIe
TMAPOKCUAbI, CONNY);

C(POPMUPOBAHHOCTb  YMEHWIA  pacKkpbiBaTb CMbIC/T  MEPUOLMYECKOr0  3aKoHa
O.N. MeHpeneeBa U JeMOHCTPUPOBATb €ro CUCTEMATU3MPYIOLLYI0, OOBACHUTENbHYIO U
MPOTrHOCTUYECKYHO (DYHKLNW;

ChOPMUPOBAHHOCTL YMEHWUI XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHWe aTOMOB
XUMUYECKNX 3eMeHTOB 1-4 nepuogoB [Mepnognyeckoin  CUCTEMbl  XUMUYECKUX
anemeHToB [./. MeHaeneeBa, UCNONb3yA MOHATUA «S-, P-, 0-3/1IEKTPOHHbIE OpOUTANIN»,
«3HEPreTUYecKne YpPOBHWU», OOBACHATb  3aKOHOMEPHOCTM  U3MEHEeHUS  CBOWCTB
XUMUYECKUX 3/1EMEHTOB N UX COEAMHEHMIA MO nepuogam w rpynnam Mepuognyeckoin
CUCTEMbI XMMUYECKUX anemeHToB [.1. MeHaeneesa;

ChOpMMPOBAHHOCTb YMEHUIA XapaKTepu3oBaTb (OMUCbIBaTb) O6LUME XUMUYECKME
CBOWCTBA  HEOpraHMYeCKUX  BELWIECTB  Pa3/IMYHbIX  KnaccoB,  MOATBepPXAaTb
CYyLLEeCTBOBaHME TEHETUYECKOM CBA3N  MeX[y HeopraHuyecKUMM  BeLlecTBaMu
C NMOMOLLbIO YPaBHEHNI COOTBETCTBYHOLLNX XUMUYECKUX peakLui;

C(hOPMMPOBAHHOCTb  YMEHUA  KnacCUuUUMpoBaTb  XMMMUYECKMe  peakuuu
Mo pas3/IMyHbIM MpU3HaKaMm (4UCy U COCTaBy pearvpyrowmx BeLecTs, TernsioBOMY
aheKTy peakuun, W3MEHEHUHD CTEMEHEN OKWUCNEHWUA 3M1EMEHTOB, 06paTMMOCTK
peakLun, y4acTUO0 Katanmsaropa);

C(hOPMMPOBAHHOCTb YMEHMWIN COCTaBNATbL YpPaBHEHUA peakuuid pasfinyHbIX TUNOB
MOJIHble N COKpalléHHble YpaBHeHWA peakuuil MOHHOro OOMeHa, Y4uTbiBas YC0BUS
MNPy KOTOPbIX 3TN peakuny nayT A0 KOHLa;

C(hOPMUPOBAHHOCTb  YMEHWA  MPOBOAUTL  peakuumm, MoATBepXAatoLme
KayeCTBEHHbIN COCTaB Pa3/IMYHbIX HEOPraHNMYeCKMX BELLECTB, pacrno3HaBaTb OMbITHbIM
MyTEM MOHbI, NPUCYTCTBYIOLWME B BOAHbIX PacTBOpPax HeOpraHMYecKnX BeLLecTB;

C)OPMMPOBAHHOCTb  YMEHWIA  pacKpbiBaTb CYLLHOCTb OKUCNNTENIbHO-

BOCCTAHOBUTE/bHbIX PeakLnii NoCpeiCTBOM COCTaBNEHUA 3M1EKTPOHHOro 6anaHca aTux
peakumii;
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ChOPMMPOBAHHOCTb YMEHWUIA OOBACHATb 3aBUCMMOCTb CKOPOCTU XMMMUYECKON
peakumMn OT pas3fiMyHbIX (HaKTOPOB; XapaKTep CMELLEHMS XMMWUYECKOro paBHOBECUSA
B 3aBMCMMOCTU OT BHELLHEro Bo3aelicTauna (npuHuun Jle LLaTense);

ChOPMMPOBAHHOCTb YMEHWIA XapaKTepPn3oBaTb XMMUYECKME MPOLIECCHI, Nexallne
B OCHOBE MNPOMbILLIIEHHOTO MOMYYEHWS CEPHOM KWCMOTbl, aMMMaKa, a Takxke
chopMMpOBaHHOCTb NPeAcTaBneHUl 06 0OLMX HayYHbIX MPUHUMNAX U 3KONOrMYECKMX
npo6seMax XMMUYECKOr0 NPOM3BOACTBA;

C(hOPMMPOBAHHOCTb YMEHMWI NPOBOANTL BbIYUCIEHNA C UCMONb30BaHUEM MOHSATUA
«MaccoBasi [JoNa BelLlecTBa B pacTBOPE», 06bEMHbIX OTHOLLEHWIA Ta30B NMPU XMMUYECKNX
peakUusax, MacCbl BeWECTBa WM 06bEMaA rasoB Mo M3BECTHOMY KOIMYECTBY BELLECTBA,
macce nnM 06bEMY OAHOMO M3 y4aCTBYHOLIMX B peakLun BELLECTB, TENMOBOrO adhekTa
peakuuM Ha OCHOBE 3aKOHOB COXPaHEeHMs MacCbl BELLECTB, MPEBPALLEHNS U COXPaHEHUS
3Hepruu;

chOpMMPOBAHHOCTb YMeHWIAi cobnoaaTb MpaBuMna MOMb30BAHUS  XUMUYECKON
nocyaon n nabopaTtopHbiM 060pYA0BaHNEM, a TAKXKE MpaBuia 006paLleHns ¢ BelecTBaMm
B COOTBETCTBUMN C MHCTPYKLMSIMUN MO BbIMNOSHEHMIO Nab0PaTOPHbIX XMMNYECKNX OMbITOB,;

C(hOPMMPOBAHHOCTb  YMEHWIA  NAaHWPOBaTb W BbINOMAHATb  XMMUYECKWIA
aKCnepuMMeHT (pa3fnioXXeHne MepokcMaa BOAOPOAA B MPUCYTCTBMM  KaTanm3aTtopa,
onpefeneHne cpefbl pPacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCANIbHOIO MHAMKATOPA,
BIMSIHNE PA3INYHbIX (PaKTOPOB Ha CKOPOCTb XMMWYECKOW peakuuu, peakuum UOHHOro
006MeHa, Ka4yeCTBEHHbIE peakUMn Ha cynbdat-, KapboHaT- 1 XNOPUA-aHWOHbI, Ha KaTUOH
aMMOHMS, peLLeHne 3KCNepMMeHTa/IbHbIX 3afay no TeMaMm «MeTansibl» U «HeMeTan bl»)
B COOTBETCTBMM C NpaBUIamMm TEXHMUKK 6e30MacHOCTV Mpu 06paLLeHn C BELLLECTBaMMK 1
nabopaTopHbIM  060pyfAOBaHMEM, MNPEACTaBNATb  Pe3y/bTaTbl XUMUYECKOr0
aKCMepumMeHTa B ()OpMe 3anuMcu  ypaBHEHW COOTBETCTBYIOLLMX peakumi wu
(hopMynunpoBaThb BbIBO/bl HA OCHOBE 3TUX PEe3y/bTaTOoB;

CDOPMMPOBAHHOCTb  YMEHWUIA  KPUTUYECKM  aHa/IM3MpoBaTb  XUMWUYECKYHD
MH(OPMaLMIO,  MOMyYaeMyrd 13 pas3HbIX  WCTOYHWMKOB  (CpeacTBa  MacCOBOWA
KOMMYHUKaummn, VIHTepHET n apyrux);

cpopMMPOBAHHOCTb YMEHWIA COOMOAaTh NpaBuia 3KONOTMYECKN LienecoobpasHoro
noBefeHns B ObITY 1 TPYAOBON AeATENbHOCTM B LENSIX COXPaHEHNs1 CBOEro 3/10p0BbS U
OKpY>KatolLleld MpUPOAHOIA cpeflbl, OCO3HaBaTb OMAacHOCTb BO3MAENCTBMS Ha XXUBblE
OpraHM3mbl OMNpeAenéHHbIX BELLECTB, MOHUMas cMmbici nokasatens MAK, NosCHATb
Ha npumepax Cnocobbl YMEHbLUEHUS W NPeAoTBPaLLEHMS WX BPEAHOr0 BO3AENCTBUA
Ha OpraHu13m 4YenoBeka;

Ans  oby4valoWwmnxcs € OrpaHUYeHHbIMU BO3MOXKHOCTAMM  3[l0POBbSA:  YMEHUE
NMPUMEHATb 3HaHWA 06 OCHOBHbIX AOCTYMHbIX METOAax MO3HaHWS BELLeCTB U
XUMUYECKMX SIBEHWIA,

AN cnenbiX N CNnaboBUAALLMX 06YyYatoLMXCA: YMEHME WCNONb30BaTb PebetiHO
TOYEYHYIO CMCTeMy 0603HaueHmnin J1. bpaiins gna 3anucn XMMmn4eckux hopmyn.
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TEMATUYECKOE NNAHNPOBAHWE

10 KN1ACC
Ne HanmeHoBaHWe
i pa3genos v Tem

yuebHOro npeamera

Konunuectso
YyacoB

depepanbHas paboyas nporpamma j Xumums. 10-1 | knacchl (6a/10BbLL YPOBEHb)

MporpaMMHoe coaepykaHue

Pasgen 1. TeopeTUyecKune oCHOBbI OPFraHUYeCcKOol XUMMIA

11 Tlpegmet
OpraHN4yeckKom XMMuu.
Teopus CTpoeHUs
OpraHNyYecknx
COeaMHEHWIA
A.M. byTneposa

3

MpeaMeT OpraHUYecKol Xummn:

e BO3HVKHOBEHVE, Pa3BUTUE U
3HaueHvie B NMOSYYEHUN HOBbIX BELLECTB
1 MaTepuanos. Teopus CTPOeHUs
OpraHNYecKnX CoeanHeHNI

A.M. ByTnepoBa, eé 0OCHOBHbIe
nonoXeHws. CTPYKTYpHble hopMy/ibl
OpraHnYeckux BeLlecTB. Fomonorus,
n3omepus. XMMUYeckas CBssb

B OPraHNYecKuX COeAMHEHUAX: KpaTHble
CBAI3W, CT 1 N1-CBSA3M.

MpencTasneHne o Knaccugrkalmm
OpraHuyeckmx BeLlecTB. HoMeHKnaTypa
OpraHUYecKUX CoeavHeHUI
(cuctemaTuyeckast) U TpUBUabHBbIE
Ha3BaHUA BXXHEMLIMX MpeacTaBuTeNei
KNaccoB OpraHNYecKmx BeLLECTB.
3KcnepUMeHTa/IbHbIE METOZbI

N3yYeHUA BELLECTB U UX I'IDEBpaLU'eHI/IW

OCHOBHble BWfbl AEATENBHOCTU
obyyaroLmxcs

PacKpbIBaTb CMbICN U3YyYaeMblX
MOHATWIA (BbISBNATL UX XapaKTepHble
MPU3HaKK), ycTaHaBnBaTb WX
B3aMMOCBA3b.

MPUMEHSATL MOMOXEHUS TEOPUM
CTPOEHMA OPraHNYecKunx BeLLecTB

A. M. byTneposa g1s 06bACHEHNA
33BMCKMOCTY CBOWCTB BELLECTB OT MX
cocTaBa W CTPOEHUS.

Vcnonb3oBaTb XMMUYECKYHO CUMBOJIUKY
[NS COCTaBMIEHNS MONEKYNAPHBIX 1
CTPYKTYpPHbIX (Pa3BEpHYTON,
COKpALLEHHOIA) (hopMyn OpraHNYecKux
BELLECTB.

Onpefensitb BUAbI XUMUYECKOW CBSA3N
(oauHapHble, KpaTHbIE) B OpraHUYecKmnx
COEAMHEHUAX.

PackpbIBaTb po/ib OPraHUYecKon XUMmm
B NPUPO/e, XapaKTepu3oBaTb ee
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Vtoro no pasgeny
Pasgen 2. Yrnesofopogbl

21

2.2

MpefenbHble
YrneBoLopoasl —
a/IKaHbl

HenpepenbHble
YrNeBogoposb:
a/IKeHbI, aNIKafyeHbl,
aNIKVHbI

®epnepanbHas paboyas nporpamma | Xumumsa. 10-11 knacckl (6a30Bblil ypOBEHb)

 lemoHcTpauuu:

- 03HaKoMJieHue ¢ obpasLamm
OpraHM4ecK1x BeLLecTB U MaTepuanamu
Ha X OCHOBE;

- OMbITbl MO NPEBpPALLEHNIO
OpraHNYecKMX BELLECTB NpW HarpeBaHWu
(nnaBneHune, 06YrNNBaHNE N FOPEHUE).

* JlTabopaTopHble OMbITbI:

- MOJenMpoBaHne MONeKys
OpPraH1YecKunX BeLLEeCTB

AJIKaHbl: COCTaB U CTPOEHWE,
romMonoruyeckuin psg. MetaH v aTaH -
npocTeiLne NpeaCcTaBUTENN &/IKAHOB:
COCTaB, XMMWUYECKOe CTPOEHME,
(hr3nYecKMe U XUMNYECKME CBOCTBA
(peakumn 3ameLLeHns 1 ropeHus),
HaxoXeHue B NpUpoAe, NonyyeHve n
npyYMeHeHne

AJIKEHbI: COCTaB W CTPOEHME,
rOMOSIOTUYECKUIA psif. DTUNMEH -
npocTeimnii NpeAcTaBuTENb aNKEHOB:
COCTaB, XMMWUYECKOEe CTPOEHME,
(hr3nYECKMEe N XMMUYECKMe CBOCTBA
(peakuumn rnapupoBaHus,
ranoreH1poBaHna, ruapartaumm.

3HaueHe B XKM3HU Ye/0BEKa,
WNNHOCTPUPOBATL CBS3b C APYTUMK
HayKamu.

Ha6ntogaTb 1 onncbiBaThb
JEMOHCTPALVOHHbIE OMbIThl; NPOBOAUTHL
1 OMMUCbIBaTb N1aBOPaTOPHBIE OMbITbI 1
npaKTUyeckue paboTbl

PacKpbIBaTb CMbIC/T U3y4aeMbIX
NOHATUIA (BbISBNATL UX XapaKTepHble
NpU3HaKK), ycTaHaBMBaTb UX
B3aVIMOCBS3b, MCMO/b30BATH
COOTBETCTBYHOLLME MOHATUA

NPV ONMCaHWK COCTaBa, CTPOEHMS U
npeBpaLleHuii opraHNYecKux
COeAVHEHW.

Wcnonb3oBaTb XMMUYECKYHO CUMBO/MKY
L)1 COCTaB/IEHNSI MOMIEKYIAPHBIX U
CTPYKTYPHbIX (Pa3BEPHYTON,
COKpaLLEHHOIA) hopMy/ OpraHN4ecKmx
BELLIECTB.

YcTaHaBMBaTb NMPUHAANEXHOCTb
BELLECTB K OMNpefiesieHHOMY Knaccy
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2.3 Apomartuyeckue
YrNeBof0pPOLbl

depepanbHas paboyas nporpamMmma | Xumus LU-11 knaccol (6a30Bblii YpOBEHb)

OKUC/IEHWS 1 NONMMEPU3ALIN)
HaxOoX[eHWe B Npupoge, MnosyyeHue u
MPUMEHEHNE.

AnkagueHbl: 6yTagneH-1,3 u
mMeTunbyTaaneH-1,3, Xummueckoe
CTPOEHWE, peakLus NomMepu3aLmm,
npyMeHeHWe (4N cuHTe3a
MPVPOLHOTO N CUHTETUYECKOTO
KayuyKa U pesHbl).

AJIKMHBI: cOCTaB U 0COGEHHOCTM
CTPOEHUs, FOMOIOrMYECKUIA psf.
AUETWNEH - NPOCTeALLINiA
NPeACTaBUTENb &/IKUHOB: COCTaB.
XMMUWNYECKOE CTPOEHWME, (PU3nNUECKME 1
XMMUYECKME CBOCTBA (peakLmm
TMAPVPOBaHYA, ranoreHnpoBaHms,
rugparaLlumy ropeHus), HaxoxaeHve

B MPUPOAE, NOyYeHre 1 NPUMEHEHNE
ApeHbl: 6eH30M1 1 TONyon, COCTas,
XUMUYECKOE CTPOEHWE MOJEKY,
(h13nyeckme N XMMMUYeCKue cBoiicTea
(peakumu rasoreHMpoBaHna un
HWUTPOBaHUA), NOMyYeHne

1 nprmMeHeHne. BnnsHue 6eHsona

Ha opraHv3M 4esoBeka. [eHeTUuecKas
CBfA3b YIIEBOOPOAO0B

VI NIeBOI0POAOB MO COCTaBY
CTPOEHUIO, HasblBaTb UX

MO CMCTEMATMNYECKO HOMEHKNATYPE;
NPVBOAWTL TPMBMANbHbIE HA3BaHUS
OTAeNbHbIX NPeACcTaBUTENEN

Y NeBOLOPOAOB.

OnpeaenaTtb BUAblI XMMUYECKON CBA3N
B MOJIEKY/ax YrNeBOA0POAOB;
XapaKTepn30BaTb 3aBMUCKHMOCTb
PEeaKLUOHHOI CMOCOGHOCTM
YrNeBOAOPOA0B OT KpaTHOCTU
KOBa/IEHTHOIN CBA3M.
XapaKTepn3oBaTb COCTaB, CTPOEHME,
NPUMeHeHNe, h3nYeckue n
XUMWYECKME CBOICTBA, BaXKHelLLne
CMoco6bl NOMYYEHNSt TUMNYHBIX
npefcTaBUTeNeld pasINYHbIX KNaccoB
YrNIeBOAOPOAOB (MeTaHa, 3TaHa,
3TWUNeHa, aleTuneHa, byTaaueHa -1,3,
6eH30Ma, TONyona).

BbISBNATb FeHETMYECKYHO CBA3b MeXAay
YrNeBOAOPOAAMM M MOATBEPXKAATb eé
Ha/MuMe ypaBHEHUSAMU
COOTBETCTBYHOLLMX XUMUYECKNX
peakLyil ¢ MCMo/b30BaHMEM

CTPYKTYPHbIX (hopmyn.
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2.4  TlpvpofHble
NCTOYHMKN
YINIEBOAOPOA0B U UX
nepepaboTka

denepanbHas paboyas nporpamMma | Xvmus. 10-11knacchl (6a40KbIv YPOBEHb)

MpupogHbIi ras. MonyTHble HedTAHbIE
rasbl. HedpTb 1 €8 NponCXoxaeHue.
Cnocobbl nepepaboTkn HedTw:
neperoHKa, KPekUHr (TepMMYeCKUid,
KaTannTuueckuid). MpoayKTbl
nepepaboTKy HedTH, UX NPUMEHEHNe
B NPOMbILLAEHHOCTY U B BbITY.
KameHHbIli yronb v NpoayKTbl ero
nepepaboTKu.

OKCNepUMeHTa/IbHblE METObI
M3YYEHWsI BELLECTB

1 UX NpeBpaLLeHNiA:

* leMOHCTpaumu:

- KOMneKuun «HethTb» 1 «YTOMb»;

- BuaeoparMeHT «BynkaH13aums
pesviHbI».

* JlabopaTopHbIe OMbITI:

- KayeCTBEHHOe onpefesfieHve yrnepoga
1 BOJOPOZA B OPraHNYecKnx BeLLecTBax;
- 03HaKomseHue ¢ obpasuamu
M1acTMacc, KayyykoB W pesvHbl;

- MOfenupoBsaHve Monekyn
YI/1IEBOAOPOA0B U
rasioreHonpPoOn3BOAHbIX.

* MpakTuyeckune paboTbl:

Ne 1 MMony4yeHwe aTuneHa u n3yyeHue
€ero CBOVCTB.

XapaKTepu30BaTh VCTOUHUKM
YINeBOAOPOAHOrO Chipbs (He(Th,
MPVPOAHbINA ras, yronb), cnocobbl 1x
nepepaboTKM 1 NpaKTU4ecKoe
NpUMEHeHVe NOMyYaeMbIX MPOAYKTOB.
Vcnonb3oBaTb eCTECTBEHHO-HAYYHbIE
METOfbl MO3HaHWS - MPOBeJEHMe,
Hab/lofeHre 1 ONMUcaHne XMMUYECKOTo
aKcneprmeHTa (1abopaTopHble OMbITbl U
npakTuyeckne paboTbl).

CnepoBaTb npaBuiam 6e3onacHoi
paboTbl B nabopaTopum

Mpy UCMO/b30BaHUN XUMUYECKOW
nocy/bl 1 060pyAOBaHMS, a TaKkKe
npaBunam o6paLleHus C BeLLecTBaMu

B COOTBETCTBUW C MHCTPYKLUAMM
BbINO/IHEHMS TA6OPATOPHBIX OMbLITOB 1
NPaKTUYeCKMX paboT Mo MoayHeHUo 1
M3YYEHNIO OpPraHNYecKMX BELLECTB.
MpeacTaBnaTh pesynbTathl
3KcneprMeHTa B (hopme 3anmcu
YpaBHEHWA COOTBETCTBYHOLLMX peaKLinii
W AenaTb BbIBOAbI HA MX OCHOBE.
MpoBOAUTL BbIYMCIEHNS

L191 ONpeseneHnst MONEKYNSIPHON
(hopMy/ibl OPraHNYecKoro BeLLECTBa,
M0 YpaBHEHUIO XUMUYECKOI peakLnu.
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WToro no pasgeny

13

denepanbHas paboyas nporpamma j Xumus. 10-11 knacchl (6a30Bblii YPOBEHb)

e PacyéTHble 3agauun:

- onpegeneHne MONeKynspHoN
(hopMy/ibl OpraHMYeckKoro BeLLecTBa

N0 MaccoBbIM [0/1IM aTOMOB
XVMWYECKUX 3/1EMEHTOB;

- pacyéTbl M0 YPaBHEHMIO XUMUYECKOI
peakumm

Pasgen 3. Kucnopogcofeprkatiine opraHMyeckue coeiMHeHus

31 Cnwuptbl. ®eHon

3

MpefenbHble 0AHOATOMHbIE CIIMPTBI:
METaHO/ W 3TaHOM, XUMMNYeCKoe
CTPOEHME, (PU3NYECKUNE U XUMMNYECKME
cBOIiCTBa (peakuyu C akTUBHbIMU
MeTa/IlaMu, TasloreHOBOAOPOAaMY,
ropeHue), NpuMeHeHve. BogopoaHas
CcBsi3b. PU3NONOrMYecKoe AeiicTBME
METaHo/a 1 3TaHOo/a Ha OpraHn3mM
YerioBeKa.

MHOroaTOMHbIE CMVPTbI: 3TUEHTINKOMb
W TALEPVH, XMMUYECKOE CTPOEHME,
(hM3nYECKME 1 XMMUYECKNME CBOICTBA
(B3aumopeiicTBME CO LLEMOYHBIMU
MeTanlaMu, KauyeCTBEHHas peakLys
Ha MHOTOAaTOMHbIE CNMPTBI).
DU3N0Nornyeckoe aeicTene

Ha OpraHv3M 4enoseka. MpumeHeHne
rNALEPUHA W 3TUNEHT VKOS

CaMOCTOSTENbHO MJIAHMPOBATb W
OCYLLECTB/IATL CBOK) MO3HABATE/NbHYHO
LEeATeNbHOCTb; NMPUHUMATL aKTUBHOE
yyacTue B rpynroBoit y4e6Ho
LeATeNbHOCTM

PackpbIBaTb CMbICN U3y4aeMbIX
MOHATUI (BbISBNATbL UX XapaKTepHble
MPU3HaKK), yCTaHaBMBaTb UX
B3aMMOCBA3b, UCMONL30BaTh
COOTBETCTBYHOLLME MOHATYA

MpW OMMCaHUM COCTaBa, CTPOEHUS W
MpeBpaLLEHNiA OpraHNYecKux
COEANHEHWIA.

Vcnonb3oBaTh XMMUYECKYHO CUMBONNKY
[NS COCTaBMIEHNS MONEKYNAPHBIX W
CTPYKTYPHbIX (pa3BEpHYTOA,
COKpALLEHHOI) hopMy/ OpraHNYecKnx
BELLECTB.

YcTaHaBNMBaTh NPUHALIEXHOCTb
BELLIECTB K OnpefieneHHOMy Knaccy

M0 COCTaBY W CTPOEHMIO, Ha3bIBaTb WX
MO CUCTEMATUYECKO HOMEHKNATYPE;
MPUBOANTbL TPUBUASbHBIE HA3BaHNS
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3.2  Anbgerugbl.
Kap60oHoBble KACNOTbI.
CnoxHble 3thmpsl

PepepabHan paboyas nporpamma | Xumus. 10-1 | knaccbl (6a30BbIi YPOBEHb)

deHon. CTpoeHne MOseKy bl,
(h13MYECKME N XMMUYECKMe CBOICTBA
theHona. TOKCMYHOCTL (heHona, ero
(hr3MoNOTrNYecKoe AencTemne

Ha OpraHu3M 4enoseka. MpumeHeHue
theHona

Anbperngpl: hopmanbaerng v
aueTasnbferni, X1MMMYecKoe CTPOeHue,
(hri3MYeCKMe N XMMUYECKNe CBONCTBA
(peakumy OKUCNEHWS 1 BOCCTAHOB/IEHUS,
KauyeCTBEHHbIE PeakLyu), MoyyeHre 1
NpUMEHeHMe.

OJHOOCHOBHbIE NpefenbHble
KapboHOBbIE KUCMOThI: YKCYCHas
KMCNOTa, XMMUYECKOE CTPOEHME,
(h13MYECKME N XMMUYECKME CBOCTBA
(obLyme cBOICTBA KWUCMOT, peakums
aTepumKaLmm), nonyyeHve n
npumeHeHue. CTeaprHOBast W O/leMHOBasA
KWCNOTbI KaK NPeACTaBUTENN BbICLUMX
KapboHOBbIX KUCNOT. Mblna Kak conm
BbICLUMX KapPBOHOBLIX KMCNOT, UX
MotoLLee felicTBue.

CnoxHble 3¢Mpbl KaK NPOM3BOAHbLIE
KapbOoHOBbIX KUCNOT. Muaponus
CNOXHbIX 3(h1poB. XKnpbl Kak

OTAeNbHbIX NpeacTaBnTE el
KNC/OPOACOAEPKALLMX COEANHEHWIA.
XapakTepu3oBaTb COCTaB, CTPOEHWE,
npuMeHeHne, (r3nyeckmne u
XUMUYECKNe CBONCTBA, BaXKHEMLLIME
Crocobbl MOMYyYeHNs TUMNYHBIX
npeacTaBuUTENei PasINUHbLIX KNaccoB
KMCNOPOACOAEPKaLLMX COBANHEHNI
(meTaHoONa, 3TaHoNMa, FMLEPUHA,
(beHona, hopmanbiernaa,
aleTanbaernaa, yKCycHoi KucnoTbl,
INIOKO3bl, Caxapo3bl, Kpaxmana,
LIeNNI0/103bl); BbIABASATL FEHETUYECKYHO
CBA3b MEXAY HUMU U1 NOATBEPXKAATh eé
Hamume ypaBHeHUAMUN
COOTBETCTBYHOLLMX XUMNYECKNX
peakumid C NCMONb30BaHNEM
CTPYKTYPHBbIX (hopMmy.

OnucbIBaTb COCTaB, XMMNYECKOE
CTPOEHME W MPUMEHEHME XUNPOB,
XapaKTepu30oBaTb UX 3HaUeHWe

AN XKN3HEAEATeIbHOCTM OpraH13MOoB.
Oco3HaBaTb 0MacHOCTb BO3AENCTBMA
Ha YKMBble OpraHM3Mbl ONpeaeneHHbIX
OpraHMYecKnX BELLECTB, MOSCHATb

Ha MpuUmepax crnocobbl yMeHbLIEHUS
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3.3  Yrnesogpl

depnepanbHas paboyas nporpamma j Xumms. 10-11 knacchl (6a30Bblii ypoBeHb}

NPOW3BOAHbBIE TULEPUHA U BbICLUMX
KapboHOBbLIX KUCMOT. [MAPOIN3 XMpoB
YTrnesofbl: COCTaB, Knaccupmkaums
yrnesoAoB (MOHO-, au- 1
nonuncaxapvabl). 'noKosa -
MPOCTeLLNIA MOHOCaxXapua;:
0COBEHHOCTN CTPOEHUS! MOJEKY/bI,
(h13nyeckme N XMMUYECKMe CBOICTBA
r/10K03b! (B3aMMOgencTame

¢ rugpokengom megu(H), okucneHne
amMMuaYHbIM pacTBOPOM OKcuaa
cepebpa(l), BoccTaHOB/NEHWE, BPOXEHME
rNOKO3bl), HAXOXAEHWE B NPUPO/E,
MPUMeHeHVe TNKO3bI, Bronornyeckas
POfib B XXM3HELeATeNlbHOCTW OpraHu3Ma
yenioBeka. PoTocMHTE3. PPYKTO3a Kak
130Mep FHOKO3bl.

Caxapo3sa —peAcTaBuTe/b
Jvcaxapuios, rmaponus caxapossbl,
HaxXOX[eHWe B NMPUPOAE U NMPUMEHEHME.
Kpaxman u uenntonosa Kak npupogHble
Mo/IMMEpPbI: CTPOEHKE Kpaxmana u
LeNINoN03bl, YU3NYECKME N XUMUYECKME
CBOIACTBa Kpaxmana (rmaponus,
KaueCcTBEHHast peakuys ¢ VOAOM).
3KCnepyMeHTasIbHbIe METObI

U3yUeHUs1 BELLIECTB W UX MpeBpaLLgHIii:

1 NpesoTBpaLLEHUs UX BPEAHOTO
BO3EMCTBUS HA OPraHM3M Ye/oBeKa.
Vcnonb3oBaTh eCTECTBEHHO-HaYYHble
MeToZbl NO3HaHWs —1POBeeHYe,
Hab/oEHME 1 OMUCaHKE XMMUYECKOr0
3KCrepumeHTa (labopaTopHbIe ONbITbl U
npakTuyeckue paboTbl).

CnepoBatb npasunam 6e30nacHoii
paboTbl B naboparopum

MpY MCMOMb30BaHWN XVMUYECKON
nocyabl 1 060pyL0BaHNS, a TakKe
npasuiam o6paLleHus ¢ BelLecTBaMu

B COOTBETCTBUM C MHCTPYKLMUAMM
BbINO/IHEHVA TabOPATOPHbIX OMbITOB

1 NPaKTUYecKMX paboT Mo MofyyeHUo
N U3YYEHWIO OPraHNYeCcKX BELLECTB.
MpeAcTaBnSTb pesynbTaThl
3KCMepuMeHTa B (hopme 3anmcu
ypaBHEHUIA COOTBETCTBYHOLLMX PeaKLuii
W jenatb BbIBOAbI Ha X OCHOBE.
MpoBOAMTL BbIMUCNEHUS

[Ns onpeaeneHns MoNeKynspHow
(hopMy/ibl OPraHNYeCKOro BeLLECTBa,
M0 YPaBHEHUIO XUMUYECKOW peaKLnu.
CamoCToATeNbHO M1aHNPOBAThL Y
OCYLLIECTBAATb CBOKO MO3HABATENbHYHO
[eaTeNbHOCTb; MPUHUMATL aKTUBHOE
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* JlabopaTopHbIe OMbITI:
- TOpeHVe CNMpPTOB;

depepanbHas paboyas nporpamma | Xumus. 10—11 knacchl (6a30Bblli YPOBEHb)

yyacTune B rpynnoBoii y4e6HO
[EeATeNbHOCTU

- B3aMMOJENCTBYE rAnLeprHa

C rmgpokengom megu(A);

- KAYecTBEHHble peakLun anbaernios
(OKMCNEHMe aMMMaYHBIM PacTBOPOM
okcmaa cepebpa 1 rmapoKcuaom

mean(H));

- B3aUMOZENCTBME Kpaxmana C MofoM.

* MpakTuyeckme paboTbl:
Ne 2. CBoiicTBa pacTBOpa YKCYCHOI

KUCNOTbI.

* PacuéTHble 3agauu:

- OnpeaeneHne MOMeKyspPHON
(hopMy/ibl OPraHNYecKoro BeLLecTBa
MO MaccoBbIM [0NSM aTOMOB
XMMUYECKUX 371IEMEHTOB U M0 Macce
(06BbEMY) NPOLYKTOB CropaHus;

- pacyéTbl N0 YPaBHEHUIO XMMUYECKOI

peakumn
WToro no pasgeny 13
Pasgen 4. A3oTcogepXKallme opraHnyeckme CoeanHeHns
41 AMWHbI. 3
AMUHOKNCNOTbI.
Benku

AMWHBI; METUNAMUH - MPOCTEALLINIA
npescTaBuUTeNb aMUMHOB: COCTaB,
XMMUWYECKOE CTPOeHUe, (hrsnyeckie u
XMMUYECKMe CBOICTBA (peakLuu

PacKpbIBaTb CMbIC/T U3YUYaeMbIX
MOHATUIA (BbISBATL UX XapaKTepHble
MPW3HaKK), yCTaHaBMBaTb UX
B3aVIMOCBS3b, MCMO/Mb30BaTh
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depgepanbHas paboyas nporpamma 1Xumus. Mbl | knaccbl (6a30Bblli ypoBeHb}

C KMCMOTaMK U TOPEHWs!), HaXoxaeHue
B Mprpoae. AMUHOKMCNOTBI Kak

amoTepHble OpraHNYECKMe COEANHEHUS.

Pu3nyecKne N XMMUYECKME CBOCTBA
aMVHOKMCNOT (Ha NpuMepe rnLmHa).
Bronornyeckoe 3Ha4eHMe aMMHOKMCHOT.
CuHTE3 NenTuaoB.

Benkn Kak npupofaHble NosMMepsl.
MepBMYHas, BTOPUYHAA W TPeTUYHasA
CTPYKTYypa 6enkoB. Xumuueckue
CBOICTBa 6EMKOB: IMAPONN3,
JeHaTypauus, Ka4yeCTBEHHbIE peakLium
Ha 6esku.

JKcnepuMeHTasIbHbIE METOAbI
M3yYeHNs1 BELLIECTB U VX MPeBPaLLEHWIA;
* [emoHcTpauumu:

- [eHaTypauust 6e/KoB MY HarpeBaHuu;
- LBeTHble peakLumn 6enkos

COOTBETCTBYHOLLME NOHATUS

Mpy ONMCaHWK COCTaBa, CTPOEHUS U
NpeBpaLLEeHnin opraHNYecKmnx
COeIHEHNIA.

Vicnonb3oBaTh XMMUYECKYH CYMBOIMKY
[N COCTaBMIEHNS! MOMEKYNAPHBIX U
CTPYKTYPHbIX (pa3B&pHyTOMN,
COKpaLLEHHOI) (hopMyn OpraHNYecKmnx
BELLIECTB.

Onpeaensts NPUHALNEXHOCTb BELLECTB
K OnpeaeneHHoOMY Knaccy Mo cocTaBy U
CTPOEHWIO, Ha3bIBaTb UX

Mo CUCTEMATUYECKOW HOMEHKNATYpE;
NpPMBOANTbL TPMBMASbHbIE Ha3BaHUS
OTAeNbHbIX NpeacTaBUTeNei.
XapaKTtepu3oBarb COCTaB, CTPOEHME,
NpUMeHeHwe, hnsnyeckme n
XUMUYECKME CBOICTBA, BaXKHeliLLne
CMocobbl NOTYYEHNSt TUMNYHBIX
npefcTaBuTeneli a3oTCoAepXKaLLmX
COeANHEHWI (MeTUNaMUHA, TANLMHA,
6e/1KoB).

OnwcbIBaTh COCTaB, CTPYKTYPY,
OCHOBHbIE CBOWCTBa 6€/1KOB; MOSCHATH
Ha MpuMepax 3HayeHue 6enKoB

ANs OpraHu3ma yenoseka.
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Mtoro no pasgeny

3

®epepanbHas paboyas nporpamma | Xumms. 10-11 knaccbl {6a308Bblii ypOBEHb)

Pa3gen. 5. BbICOKOMOEKYNAPHbIE COeAMHEHNS

51 TlnacTmacchl.
Kayuyku. BonokHa

2

OCHOBHbIE MOHATWS XUMUM
BbICOKOMOJIEKY IAPHBIX COEAVNHEHWIA:
MOHOMep, Mon1Mep, CTPYKTYPHOE 3BEHO,
cTeneHb NOAMMEPM3aLMK, CpeaHsa
MorneKynspHast Macca. OCHOBHble
MeTO/jbl CMHTE3a BbICOKOMOMEKYNAPHbIX
COEAVHEHWIA - MoMMepu3aLms u
MOMIMKOHAEHCALUS.

MnacTtmaccbl (NOAN3TUNEH,
NO/MMPONWIEH, NOSIMBUHUAXI0PUL,
nonncTmpon). HatypanbHbli 1
CUHTETUYECKMNE KayuyKu
(6yTaaneHoBbI, XNOPOMPEHOBLIA 1
130MpeHoBbI). BONOKHa: HaTypabHble
(XNOMoK, LWepcTb, LWENK),
NCKYCCTBEHHbIE (aLeTaTHOe BOMOKHO,

Vcnonb3oBaTh eCTeCTBEHHO-HaYUHble
MeTo/bl MO3HaHWA - HabmoaaTh U
ONMCbIBaTb AEMOHCTPALMOHHBLIN
3KCMEPUMEHT.

CamoCTosTeNbHO MNaHNPOBATb W
OCYLLIECTBSATb CBOK MO3HABATE/bHYHO
[eATeNbHOCTb; NPUHUMATL aKTUBHOE
yyacTve B rpynnoBoii y4eb6Hol
[esTenbHOCTH

BrageTb 13y4aeMbIMi XMMUYECKUMM
NOHATUSIMW: PacKpbIBaTb CMbIC/T
M3yYaembIX MOHATUIA 1 NPUMEHSTb 3TV
MOHATWS NPU ONMUCaHWK COCTaBa U
CTPOEHMSI BbICOKOMO/EKYIAPHBIX
OpraHUYeCKUX BELLIECTB,

4151 06bACHEHUS OTAENbHbIX (DAKTOB 1
ABNEHWIA.

cnonb3oBaTh XMMUYECKYHO CUMBOUKY
A1 COCTaB/IEHNS CTPYKTYPHbIX hopmyn
BELLECTB 1 YpaBHEHUIA peakuil
nosMMepu3aLymn 1 NoSMKOHAEH AL MK,
OnucbiBaTb COCTaB, CTPOEHME,
OCHOBHbIE CBOWCTBA Kay4yKoB,
Hambo/ee pacnpPoCTPaHEHHbIX BUIOB
naacTMacc, BOIOKOH; NPUMEHEHNe
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YACOB M0 NMPOIrrPAMME
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defepanbHas paboyas nporpamma | Xumus. 10—11 knaccel (6a30Bblii YpOBEHb)

BMCKO3a), CUHTETUYECKUE (KarnpoH U B Pa3/IMUHbIX OTPAC/SIX.

NaBCaH). Mcnonb3oBaTh eCTECTBEHHO-HayYHbIE
JKcnepyMeHTasbHbIE METOfbI MeTOobl MO3HaHWS —Ha6/AaTb U
M3yUEHUs1 BELLIECTB U UX MPEBPALLEHUIA:  OMMUChIBATL AEMOHCTPALMOHHbI

* [leMoHCTpauuu: 3KCMEepPUMEHT

- 03HaKOMJ/IEHVEe C 06pasLaMu
NPUPOAHBIX N UCKYCCTBEHHbIX BOJIOKOH,
niacTMacc, Kay4yKoB
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11 KNACC

No

mn

Pasgen 1 TeopeTuyeckune OCHOBbI XMW

11

HanmeHoBaHue
pasgenos v Tem
y4yebHOro npegvera

CTpoeHWe aTOMOB.
Mepuoanyeckuii
3aKOH 1
Meprogmyeckasn
cuctemMa xXuMmmyeckKunx
3/1EMEHTOB

4 .. MeHgeneesa

Konun4yecTtso
4yacoB

3

defepanbHas paboyas nporpamma | Xumua 10-11 knaccbl (6a30Bblii ypoBeHb)

MporpaMMHOe cofepyKaHiie

XUMNYECKMii anemeHT. ATom. CocTaB
atoma, M30TOMbl. DNEeKTPOHHasA
060/104Ka. DHEPreTMYecKne YpoBHH,
nofypoBHWU. ATOMHbIE OpoUTaN,

s-, p-, d-, /-anemeHTbl. Oco6eHHOCTU
pacnpefenieHns 3/1eKTPOHOB

no opbutansam B aToMax MasbiX 1
60MbLUMX NEPUOLOB. DNEKTPOHHaAA
KOH(MrypaLms aToMoB.
MepuoanyecKmnii 3aKoH 1
Meprofunueckas cnctema XMMUYECKUX
anemveHToB . . MeHgeneesa. Cssisb
NneproanYecKoro 3akoHa u
MeprognyecKoii CUCTEMbI XMMUYECKUX
3/1EMEHTOB C COBPEMEHHOW Teopueit
CTPOEeHMst aTOMOB. 3aKOHOMEPHOCTY
N3MEHEHNS CBOCTB XUMUYECKMX
3/1leMEHTOB M 06pasyembIX UMK MPOCTbIX
W CNOXHbIX BELLECTB NO rpynnam u
nepvogam. 3HayeHvie NepruoNYecKoro
3aKOHa M CUCTEMbI XUMUYECKUX

OCHOBHble BUfbI AEATENBHOCTY
obyuatoLmxcs

PackpbiBaTb CMbIC/ U3yYaeMblX
MOHATUI (BLIABNATb UX XapakKTepHble
MpW3HaKu), ycTaHaBIMBaTb UX
B3aMMOCBS3b.

PacKpbIBaTb CMbIC/T NEPUOANYECKOrO
3akoHa . . MeHpeneesa 1
[EMOHCTPUPOBATL €ero
CHCTEMATU3NPYIOLLYIO,
O6BACHUTENBHYHO 1 NPOrHOCTUYECKYHO
(DyHKLMN.

XapakTepn3oBaTtb 3/1eKTPOHHOe
CTPOEHMNE aTOMOB XUMUYECKNX
371eMeHTOB 1-4 nepuofoBs, UCMNO/b3ys
MOHATYUA s-, p-, (/-371EKTPOHHbIE
op6uTany, 3HepreTUYecKme YpoBHM.
OOBBACHATL 3aKOHOMEPHOCTY
M3MEHEHNs CBOWCTB XUMUYECKUX
3/1IEMEHTOB W X COeANHEHUIA

Mo nepuojam v rpynnam
MeproanyecKoi CMCcTeMbI

O. . MeHgeneesa
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12

CTpoeHve BeLeCTBa.
MHoroobpasue
BeLLEeCTB

depepanbHas pa6ouas nporpamma | Xumms. 50—11 knacchl {6a30BbliA YpOBEHL™

anemeHToB A.. MeHpaeneesa

B Pa3BUTUM HayKW.
OKCMNepPUMEHTa/IbHbIE METObI
M3yYeHVS1 BELLIECTB U UX NPeBPaLLEHWIA:
¢ [leMoHCTpauuu:

Buapl Tabnuy, «Mepuoguyeckas cuctema
XUMWYECKNX 3/1EMEHTOB

O.N. MeHpeneesa»

CTpoeHue BellecTBa. XUMMYECKAs CBA3b.

Buap! (koBaneHTHas HenonsapHas v
nonapHas, MoHHas, MeTanInyeckas) u
MeXaH13Mbl 06pa30BaHNA XUMUYECKOI
cBA3U (0OMEHHbIA 1 JOHOPHO-
akLUenTopHbIin). BoaopoaHas CBs3b.
BasieHTHOCTb.
AnekTpooTtpuuarenbHocTb. CTeneHb
oKUMcneHus. KaTmoHbl 1 aHUOHBI.
BeluecTBa MONEKYNSPHOIO 1
HEMOEKYIAPHOTO CTPOEHMS.

3aKOH NOCTOAHCTBA COCTaBa BELLECTBa.
TWNbl KPUCTAIINYECKMX PELLETOK Y
CBOIICTBA BELLECTB.

MoHATVE 0 AMCNEPCHBIX cUCTEMAX.
VIcTvHHble pacTBopbl. KonnyecTBeHHbIE
XapaKTepuUCTUKM pacTBOpPOB (MaccoBas
[0N19 BeLecTBa B pacTBOpeE).

PackpbIBaTb CMbICN U3Yy4YaeMblX
NOHSATUR (BbIAENATb UX XapaKTepHbIe
NPU3HaKM) U NPUMEHSTb 3TV MOHATVSA
NPy OMMCaHWK COCTaBa W CTPOEHMA
BELLECTB, A1 0OBbSCHEHUS OTAEMbHbIX
(haKTOB U SBNEHWIA.

OnpefensTb BULbI XUMUYECKOI CBA3N
(KoBaneHTHOM, MOHHOWA,
METaN/INYECKOiA, BOAOPOSHON)

B COEAMHEHUSX; TUM KPUCTIINYECKON
PELLETKN KOHKPETHOTO BELLECTBa.
OnpefensTb Ba/IEHTHOCTb U CTEMEHb
OKVC/IEHWS| XMUYECKX 3/IEMEHTOB

B COEAIMHEHMAX Pa3fIMYHOro COCTaBa.
MpoBOAUTbL BbIUNCIEHNS

C MCMOMb30BAHMEM MOHATUS «MaccoBas
[0N5 BeLlecTsa B pacTBope».

Bragetb n3yyaeMbIMy XVMUYECKUMU

38



13

Xumunyeckue
peakumu

depepanbHas paboyas nporpamma | Xummsa. 10-1 | knaccbl (6a30BbliypOBEHb)

Knaccudmkaums HeopraHn4eckmx
coefiHeHWiA. HomeHknaTypa
HEOPraHNYecKMX BELLIECTB.
OKCMepUMeHTa/IbHbIE METOAbI
M3yYeHWs BELLLECTB W UX NPEBPaLLEHNIA:
 [lemoHcTpauuu:

- MOJENN KPUCTINYECKMNX PELLETOK.

» PacyéTHble 3ajauu:

- pacyeTbl C MCMOMb30BaHWEM MOHSATMSA
«MaccoBas [0/151 PaCTBOPEHHOI0
BELLECTBa»

Xumundeckas peakuus. Knaccugumkaums
XVMUYECKMX peaKLil B HeOpraHUYecKoi
1 OpraHNYeckoi XMMmUM. 3aKoH
COXPaHEeHWs1 MacChl BELLECTB; 3aKOH
COXpaHEHUs W MPeBPALLEHNS 3HEPTN
NPY XUMUYECKUX PEAKLIMSIX.

CKOpOCTb peakuum, ee 3aBUCUMOCTb

OT pasnnyHbIX hakTopoB. O6paTMble
peakumn. XrMUYecKoe paBHOBECKE.
®aKTOpbI, BAVAOLLYE HA COCTOSHME
XMMUYECKOTO PaBHOBECUS.

MpuHumn Sle LWatense.
SNeKTPONUTUYECKas AuccoLmaLms.
CwvinbHble 1 cnabble anekTponutsl. Cpega
BOJHbIX PaCTBOPOB BELLECTB: KuUCas,
HeTpasibHas, WwenovHas. BogopoaHbIi

MOHATUAMM.
OB6BACHATL 3aBUCUMOCTbL CKOPOCTM
XUMUYECKON peakLnm OT pasnyiHbIX
(haKTOpOB.

OnpegensTb xapakTep CMeLLeHns
XMMUYECKOTO PaBHOBECUS!

B 3aBMCMMOCTM OT BHELLHEro
Bo3gelicTena (npuHumn JSle LWatenbe).
CocTaBnsATb YpaBHEHUSA peakLmii
Pa3fIMYHbIX TUMOB; MOMHbIE Y
COKpALLEHHbIE YpaBHEHUSA peaKLmii
MOHHOro 06MeHa, yumnTbIBas yCcnosus,
NPy KOTOPbIX 3TV peakuun nayT

[0 KOHL@.

Mcnonb3oBaTh eCTECTBEHHO-HAYYHble
METOAbl NO3HAHUA - MPOBeSEeHMe,
Hab/lofieHre 1 onmcaHne XMMNYECKOro
3KcnepyumeHTa (4eMOHCTPALMOHHbIE U
NabopaTtopHbIe ONbIThI, NMPaKTUYECKME
paboTbl): NO ONpeaeneHnto cpeabl
BOAHbIX PAaCTBOPOB BELLECTB, peakLuii
MOHHOT0 06MeHa, B/IMAHWIO PasfniHbIX
(haKTOPOB Ha CKOPOCTb peakLyii.
CneposaTb Npasunam Mosb30BaHUs
XUMWYECKO NOCyA0i 1 nabopaTopHbIM
060py0BaHMEM.

MpefcTaBnaTb pesynbTarsl
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thepepanbHas paboyas nporpamma j Xumus. 10—11knaccel CITObbIM YPOBEHb)

nokasatens (PH) pactsopa. Peakuun
NOHHOTO 06MEHa B OPraHM4ecKoii n
HeopraHn4yeckomn Xnumuu.
OKNCNUTENLHO-BOCCTAHOBUTENbHBIE
peakuuu. MoHATHE 06 3NeKTpONN3e
pacnnasos M pacTBOPOB CONEN.
MpumeHeHne 3neKTpon3a.
3KC|'|ep|/|MeHTaJ'|be|e MEeTOAbI

M3yYeHUs1 BELLIECTB U UX MpeBpaLLgHIii:

e lemoHCTpauuu:

- pasfioXeHWe nepokcupa sojopoja

B MPUCYTCTBWUWN KaTanmsaTopa.

e labopaTopHble ONbIThI:

- NpoBejeHue peakunit NOHHOTO
o6MEeHa;

- onpefeneHue cpefbl pacTBopoB
BEL,eCTB C NOMOL,bIO YHUBEPCANbHOTO
MHANKaTOpa.

e MpakTnyeckne paboTbl:

Ne 1. BausiHue pasfimyHbiX pakTopos
Ha CKOPOCTb XMMUYECKOW peakyuu.

e PacyéTtHble 3agauu:

- pacyeTbl N0 ypaBHEHUAM XUMUYECKUX
peakuuii, B TOM unucne
TEPMOXUMUYECKNE paCUEThI

XWUMUYECKOro aKcnepumeHTa B popme
3anuncy ypaBHeHMWH COOTBETCTBYIO W NX
peakumnii n genatb BbIBOAbl Ha UX
OCHOBE.

MpoBOAUTL BblYNCIEHUSA

No ypaBHEHNAM XUMWUYECKNX peakLumnii,
B TOM 4yucie TeEpPMOXUMUYECKNE
pacuétol
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Paspen 2. HeopraHunyeckas xvmus
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Metannbl

6

depgepanbHas paboyas nporpamma | Xumums 10-11knacchl (6a30Bblii ypOBEHb)

Metannbl. MonoXeHne meTtannios

B NeproanYecKoi cucTeMe XMMNYECKNX
3neMeHToB. OCO6EHHOCTUN CTPOEHNA
3/IEKTPOHHbIX 060/104eK aTOMOB
meTa10B. ObLume r3nyeckme CBOKCTBa
MeTannos. MNpuMeHeHne MeTasoB

B 6bITY, Npupoge v TexHnke. Cnnasbl
METaNNO0B. JNEKTPOXNMUYECKUI pAf,
HanpsbkeHnii meTannos. O6Lme cnocobbl
nosyyeHns meTannos. Kopposus
meTansioB. Crnocobbl 3alunTbl

OT KOppo3uu.

O6LLas XapaKTepucTMKa MeTa/1/1I0B
rnasHbIX nogrpynn (LA-rpynna,
MA-rpynna) MepnoanyecKoin cnctembl
XUMUYECKUX 3N1EMEHTOB. AJIIOMUHUIA.
AMoTepHbIe CBOICTBA OKCUAA U
rMApoKCUAa /TIOMUHMA.

O6Luas xapaKTepucTUKa MeTaIo0B
noboyHbIX nogrpynn (b-rpynn)
Meproanyeckoii CUCTEMbI XUMMUYECKNX
3NEMEHTOB: Mefb, LIMHK, XPOM, XXene30.
BaxHelilLne coegnHeHUs MeTannoB
(oKcnapl, TMAPOKCUABI, CONW).
JKCMepMeHTa/IbHble METO/bI
N3y4YeHUs BELLIECTB W UX MPeBpaLLeHWIA:

PackpbiBaTb CMbIC M3YyYaeMblX
MOHATUIA (BbILENATH UX XapaKTepHble
MPU3HaKM) ¥ NPUMEHSATb 3TV NOHATUS
Mpy ONMCaHWK COCTaBa U CTPOEHUA
BELLECTB, A 06BSCHEHUS OTAENbHbIX
(haKTOB ¥ SIBNEHNIA.

OO6BACHATL 06LLME 3aKOHOMEPHOCTH

B M3MEHEHUMN CBOVCTB 3/IEMEHTOB -
METa/I10B U UX COEAMHEHUIA C YYETOM
CTPOEHUSI UX aTOMOB U MOMOXEHNS

B Meproauyeckoii cucteme
XMMUYECKMX 3M1EMEHTOB

O. V. MeHpeneesa.

XapakTepr3oBaTb (ONUCbIBaTL) 06LLe
XMMUYECKME CBOWCTBA METANNO0B, UX
BaXKHEMLUMX COeANHEHWIA, NOATBEPXKaas
3TO OMUCaHKe NpYMepamMi ypaBHeHUiA
COOTBETCTBYHILLMX XUMNYECKUX
peakuuii; NPUMEHeHe MeTansoB

B pa3/NYHbIX 06/1aCTAX, a Takke
1CMONb30BaHWe UX ANA CO3[aHNA
COBPEMEHHbIX MaTepnasnos u
TEXHO/OT WA

OnwuckIBaTb CNOCO6bI 3aLLUThbl METa/10B
OT KOppo3uK.

PackpblBaThb CYLLHOCTb OKVUCUTENIbHO-
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depnepanbHas paboyas nporpamma | Xumus. KM 1knacchl (6a30Bblii ypOBEHb)

* leMoHcTpauuu:

- Konnekums «MeTansibl 1 Crasbl».

* JlabopaTopHble OMbITbI:

- B3aMMOfeCTBME rmapoKcuaa
IIOMVHMA C pacTBopamy KWUCNOT U
LLie1ove;

- KauyeCTBEHHbIE PeaKLMM Ha KaTWOHBbI
METas/oB.

* lMpakTuueckue paboTbi:

No 2. PelLieHVe aKCNepUMeHTaTbHbIX
3aga4 no teme «MeTassibi».

* PacuétHble 3agaum:

- pacyeTbl Maccbl (06beMa, KOMM4ecTsa
BELLLECTBA) NPOAYKTa peakuum, ecim
O[HO 13 BELLECTB JaHo B BUfe pacTeopa
C OMNpeAeneHHON MaccoBoiA Aoneit
pacTBOPEHHOTrO BeLLecTBa

BOCCTaHOBUTENbHbIX PeaKLmii
MOCPeLCTBOM COCTaB/EHNA
3M1eKTPOHHOTO 6anaHca aTX peakLuid.
MpoBOAMTL peakLmy,
NOATBEPXKAAIOLLYVIE XapaKTepHbIe
CBOICTBA U3y4aeMblX BELLECTB,
pacno3HaBaTb OMbITHLIM MYTEM WOHbI
MeTa/NI0B, NMPUCYTCTBYIOLLME B BOAHbBIX
pacTBopax.

Vicnonb3oBaTb €CTECTBEHHO-HAYYHbIE
MeTOZbl MO3HaHWSA - NPOBEAEHNE,
Hab/OfEHVE M OMMCaHUE XMMWNYECKOr0
3KCMepyMeHTa (4eMOHCTPALMOHHbIE 1
NabopaTtopHble OMbIThl, NPaKTUYeCKue
paboTbl).

MpeAcTaBnsTh pesynbTaThl
XMMUYECKOTO 3KCMepUMeHTa B opme
3anMcu ypaBHeHUIA COOTBETCTBYHOLLMX
peakumii 1 fenaTb BbIBOAbI Ha UX
OCHOBE.

CnepoBaTh MpaBuiaM Mosb30BaHUs
XVMUYECKOI NOCYA0MA 1 NabopaTopHbLIM
060pyaoBaHNEM.

I'Iposo,qmb BblHUCNEHNA

MO YPaBHEHNAM XUMMWNYECKNX peakLyii.
CamoCToATeNbHO NNaHMPoBaTh U1
OCYLLECTB/ISATL CBOK) MO3HABATE/bHYHO
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2.2

HemeTannbl

®epepanbHas pabouyas nporpamma ] Xumus HM | knaccbl (6a30Bblii ypoBeHb)

HemeTannbl. MonoxeHve HeMeTasnoB

B [NeprogmnyecKoii cucteme XMMUYECKNX
anemeHToB .M. MeHgeneesa v
0COBEHHOCTU CTPOEHUS aTOMOB.
®u3nyecKme CBOICTBA HEMETANIOB.
Annotponus HemeTanoB (Ha npuMepe

Ku1cnopoga, cepbl, hocdopa 1 yrnepoga).

XVMUYECKMe CBONCTBA BaXKHEMLLINX
HeMeTannoB (ranoreHoB, cepbl, a3oTa,
thocthopa, yrnepoga n KpeMHus).
Okenfapl HeMeTansIoB.
Kucnopoacogepxaliye KACNOTbI.
BopgopoaHble coegnHeHus
HemeTanoB.

3KCNeprMeHTa/TbHbIE METOAbI
M3yyeHVs1 BELLECTB

W UX NPeBpPaLLEHNIA;
 [emoHcTpauuun:

- 06pa3ubl HEMETaI/I0B;

- B3aMMOfENCTBYe Meay C a30THOM
KMCNOTOM PasNYHOM KOHLLEHTpauuu.
* JTabopaTopHble OMbITbI:

- KayecTBEHHbIE peakLun Ha aHUOHbI U
KaTWOH aMMOHMS.

[esATeNbHOCTb; NMPUHUMATb aKTUBHOE
y4yacTue B rpynmoBoii y4ebHol
[eATenbHOCTU

PacKpbIBaTb CMbICA N3y4aeMbIX
MOHATWIA (BbIAENATb UX XapaKTepHble
MPU3HaKM) U NPUMEHSATb 3TW MOHATUSA
Mpy ONMCaHUM COCTaBa U CTPOEHWA
BELLECTB, /1 06BSCHEHNS OTAEMbHbIX
(haKTOB U ABMEHNIA.

O6BbACHATL 06LLME 3aKOHOMEPHOCTH

B M3MEHEHWM CBOWCTB HEMETAIOB U X
COEAMHEHWIA C YH4ETOM CTPOEHUS UX
aToOMOB M NOJIOXEHUS

B Meprogunyeckoii cucteme
XUMUYECKMX 3/1EMEHTOB

O. V. MeHgeneesa.

XapakTepu3oBaTb (OnucbIBaThb) 0bLLme
XMMUYECKME CBONCTBA HEMETASNOB, WX
BaXKHEMLUMX COeAMHEHWIA, MOATBEPXaas
3TO OMUCaHWe NPYMEPaMM ypaBHEHNIA
COOTBETCTBYHOLLMX XUMNYECKNX
peakuuii.

XapakTepu3oBaTb BAUSHWE HEMETa//I0B
N UX COEAVNHEHMIA Ha XXMBble
OpraHu3mbl; ONMcbiBaTb NMPUMEHEHKE

B Pa3NYHbIX 06/1aCTAX NPaKTUYECKOW
[leaTenbHOCTM YenoBeKa.
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2.3

CBsi3b
HeopraHN4yecknx u
OpraHM4ecKmnx
BELLIECTB

depepanbHas paboyas nporpamma | Xumusa. Mbl ! knaccbl (6a30BblIii ypOBEHb;

* [paKTnyeckne paboThI:

Ne 3. PellieHMe 3KCMepPUMEHTabHbIX
3aa4 no TemMe «HemeTanbi».

* PacuéTtHble 3afauu:

- pacyeTbl Macchl BelLecTBa

1M obbema rasos Mo U3BECTHOMY
KO/IMYECTBY BeLLECTBa, Macce Wi
06beMY OJHOO Y3 Y4aCTBYIOLLMX

B peakLmWy BeLLECTB; pacyeTbl Macchl
(o6bema, KonMuecTBa BELLECTBA)
NPOAYKTOB peakunu, eci 0O4HO

V3 BELLECTB UMEET MpuUMecH
HeopraHuyeckue v opraHuyeckvie
KucnoTbl. HeopraHuueckue u
opraHMYeckme ocHoBaHus. AMGOTEPHbIE
HeopraHuyeckune 1 opraH14eckme
coefiMHeHMs. "eHeTMYeCcKas CBA3b
HeopraHM4ecKux 1 OpraHNYecKmx
BeLLEeCTB

MoaTBepXaaThb CyLLecTBOBaHMe
FEHETUYECKON CBA3N MeXay
HEopraHW4YeCKUMU BeLLeCTBaMM

C NMOMOLLbIO YpaBHEHWIA
COOTBETCTBYHOLLMX XMMUYECKNX
peakLyiA.

PackpbIBaTb CYLLHOCTb OKUCUTENbHO-
BOCCTaHOBUTESbHbIX peaKLmii
MOCPeLCTBOM COCTaB/IEHNS
3NEKTPOHHOTO GanaHca 3TUX Peaxuuid.
MpoBoauTL peakuuu,
MOATBEPXKAAIOLLME XapaKTepPHbIe
CBOCTBA U3y4aeMbIX BELLECTB,
pacrnosHaBaTb OMbITHbIM MyTéM
aHWOHbI, MPUCYTCTBYHOLLME B BOAHBIX
pacTBopax.

Wcnonb3oBaTb eCTECTBEHHO-HaY HbIE
METO/bl MO3HaHUs - NPOBeJeHMe,
HabNoLeHNe 1 ONMCaHNE XMMUYECKOro
3KCneprMeHTa (LeMOHCTPALMOHHbIE 1
NabopaTopHble OMbITbl, NPaKTUYECKMe
paboTbl).

MpeacTaBnaTb pesynbTaThl
XVMUYECKOr0 3KCMepUMeHTa B (hopme
3anMcy ypaBHeHUIA COOTBETCTBYHOLLIMX
peakumid 1 fenatb BbIBOAbI Ha UX
OCHOBE.



WToro no pasgeny

Pasgen 3. XuMns v Xu3Hb

3.1

XnMus 1 XKn3Hb

17

depepanbHas paboyas nporpamma | Xvmums. H W | knaccbl (6a30Bblii ypoBeHb)

Porb XvMum B 06ecneyeHunm
3KO/I0MMYECKOW,3HEPTeTUYECKON 1
MULLIEBOY 6€30MacHOCTW, pasBUTUM
MeauUMHBI. [OHATHE 0 HayYHbIX
MeTofax No3HaHus BELLECTB U
XVMUYECKNX peaKLinid.

MpeacTtaBneHns 06 06LLMX HayYHbIX
MPUHLMMAaX NPOMbILLIEHHOTO MOMYYeHUs
BXKHEMLUMX BELLECTB (Ha MpuMepax
MpOM3BOACTBA aMMMWaKa, CEpHON
KWUCNOTbI, METAHONA).

UenoBek B MUpe BeLLECTB, MaTepuanios 1
XUMUWYECKUX PeaKLWiA: XUMUS 1
300pOBbE YENI0BEKA; Npasiia
UCMONb30BaHUS NIEKAPCTBEHHBIX

CnepfoBaTb Npasuiam nosb30BaHUs
XMMUYECKO MoCcyfioi 1 nabopaTopHbIM
060pyfoBaHVEM.

MpoBOAUTL BbIYUCIEHNA

M0 YPaBHEHWAM XUMWYECKNX PeaKuuii.
CamoCTOATeNbHO MNAaHNPOBATb U
OCYLLIECTB/NATb CBOKO MO3HABATE/bHYHO
[eATeNbHOCTb; MPUHUMaTb aKTUBHOE
yyacTue B rpynnoBoii y4e6HOA
[eATeNnbHOCTH

PacKpblBaTb po/ib XUMWKN B PeLLEHNN
3HEPreTUYECKUX, CbIPbEBbLIX U
3KOMOrMYecknx npobsiem YenoBeyvecTsa,
OMK1CbIBaTb OCHOBHbIE HampaBieHus
Pa3BUTUS XMMWUYECKOIN HayKu W
TEXHOOrnN.

MpuMmeHATL Npasuia 6e30MacHOro
06palLLieHMs C BeLlecTBaMu,
NCMO/Nb3YeMbIMU B NMOBCEAHEBHON
YKU3HW, NpaBuia NoBeeHns B LesX
chepeXxxeHnst 300p0Bbs U OKpYXKatoLLeit
NpPUPOAHOI cpeabl; MOHMMaTL Bpeq,
(onacHoCTb) BO34eliCTBMA Ha XXMBble
OpraHu3Mbl ONpeaeneHHbIX BELLECTB
cMblicn nokasatens MAK, noacHATb
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VToro no pasgeny
OBLUEE KOJIMYECTBO
YACOB 10 MNMPOIrPAMME

34

depepanbHas paboyas nporpamma | Xvmms. 10-11 knacchl (6a tOHbIA ypOBEHb)

npenapaTos; npasusa 6e30MacHoro
CMO/b30BaHYS NPenapaToB GbITOBOI
XUMMN B NOBCEHEBHOI XW3HW. BbITOBas
XUMUYECKast rpaMOTHOCTb

Ha npumepax Crnocobbl YMEHbLLEHUS U
npeaoTBpaLLEHNst MX BPEAHOIo
BO3AEVCTBUS.

AHaNM3NPoOBaTh N KPUTUYECKN
OLEHMBATb MHAOPMaLMIO, CBA3AHHYHO
C XMMUYECKMMM MpOLEccamm 1 nx
B/IMSIHMEM Ha COCTOSIHME OKpY)KaroLLei
cpeapl.

Vcnonb3oBaTh NOMyYEHHbIE 3HAHUSA U
npeaCcTaBeHns 0 chepax
[eATeNbHOCTW, CBA3aHHbIX C HAyKOI 1
COBPEMEHHBIMW TEXHONOTUAMMU, KaK
OCHOBY AN OpVeHTaLMK B Bblbope
CBOeiA Byayleii NpodeccMoHabHONM
[leATeNbHOCTH.

MpUHMMATL y4acTue B 0BCYXKAEHNM
Npo6/1ieM XUMUYECKOI 1 3KOMOTNYECKON
HanpaB/feHHOCTH, BbICKa3bIBaTh
COBCTBEHHYIO MO3ULMIO MO Npo6ieme U
npegnaratb BO3MOXHbIe NyTy eé
peLLeHNs
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