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defepanbHas paboyas nporpamma no yvye6Homy npegmety «Xumus» (6a30Bblin
ypoBeHb) (nNpegmMeTHas o06nacTb «ECTeCcTBEHHO-Hay4yHble NpeaMeTbl»)  (Janee
COOTBETCTBEHHO - MporpamMmma no XMuMuu, XUMUs) BKITHOYAET MOACHUTE/IbHYHO 3aruCKy,
cofep>xaHue 06y4yeHus, NiaHMpyemble pe3y/ibTaTbl OCBOEHUS MPOrpamMMbl Mo XUMUW,
niaHMpyemMble pe3ysbTarbl, TEMaTUYECKOE MNaHUpPOBaHMe.

[MoAcHMUTENbHAsA 3annCcKa OTpakaeT o6LliMe Uenn U 3afjadn M3YUYeHUs XUMUW,
XapaKTepuCTMKY MCUXONOrNYECKMX MPEeAnoChIIOK K €€ M3yyeHUo 06yvatoLmmmcs,
MeCTO B CTPYKType Y4ebHOro nnaHa, a Takxe MNoAxoAbl K OTOOpY COoAepXXaHus,
K OMnpefeneHno MNNaHUpyemblIX pe3ynbTatoB W K CTPYKTYpe TemMaTMyeckoro
NAaH1poBaHus.

CopgepXaHne 00y4yeHMss  pacKpbiBaeT  cofepXXaTeflbHble  [IMHUKW,  KOTOPble
npegnaratoTca 41 0643aTeNlbHOT0 M3YYeHUs B KaXKAOM K/acce Ha YpPOBHE CpefHero
obLlero obpasoBaHus.

[MnaHWpyemble pe3ynbTaTbl OCBOEHUS MpOrpaMmbl MO XMMWUM  BK/IHOYAKOT
JIMYHOCTHbIE, MeTanpeaMeTHble pe3ynbTaTbl 3a BeCb Mepuos OOy4veHUs Ha YpOBHE
cpefHero o6Llero o6pas3oBaHus, a TakXe MNpeaMeTHble AOCTUXKEHMS oOydaroLlerocs
3a KaX[blil rof 06y4eHus.

NMOACHUTEJIbBHAA 3ATMTNCKA

MporpamMma Mo XMMWUM Ha YPOBHe cpefHero obuiero obpasoBaHusA paspaboTaHa
Ha ocHoBe ®eaepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUU
B Poccuiickoin depepaummn», TpeboBaHU K pe3ynbTaTamM OCBOEHUS (edepasbHOM
obpas3oBaTenbHOW Mporpammbl  cpegHero  obuiero o6pasosaHus (POIMM  COO),
MpesicTaB/ieHHbIX B ®PefepabHOM TOCYLapCTBEHHOM 06pa3oBaTe/lbHOM CTaHAapTe
COO, c y4yétom KoHuenuun npenogaBaHns Yy4debHOro npegmeTa «XUMUA»
B 06pasoBate/ibHbIX opraHusayusx Poccuiickon ®epepauunn, peainsyrowmx 0CHOBHbIE
obpa3oBaTesfibHble MPOrpammbl, W OCHOBHbIX MOJIOKEHNA «CTpaternM pasBuTUS
BocnuTaHua B Poccuiickoin depepaumn Ha nepuof Ao 2025 roga» (PacnopsihkeHue
Mpasutensctea PP ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOAXOA0B K pa3paboTKe Mporpammbl MO XMUMWUW, K ONpefeeHnto obLuen
cTpaterum o06y4yeHWs, BOCMUTAHMSA W PasBUTUA 0Oy4YarOLLMXCA CpeAcTBaMy Y4ebHOro
npegmeta «Xumus» gna 10-11  knaccoB Ha 6a30BOM  YpOBHE  COCTaBUU
KOHUEeNTyanbHble nonoxeuns <Sroc COO o0 B3aMMOOOYCNOBNEHHOCTU  LeNei,
cogepXaHus, pesynbTaToB 00y4veHMss M TpebOBaHM K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

B cooTBeTCTBUM C [aHHbIMW MNOMNOXKEHWAMW Mporpamma no Xumum (6a3oBblii
YPOBeHb) Ha YPOBHe cpefHero obLero obpasoBaHus:

yCTaHaB/MBaeT 0b6s3aTeNibHOoe  (MHBapWaHTHOE) nNpeAMeTHOe  COAep KaHue,
onpefensieT KO/MYeCTBEHHbIE N KAYeCTBEHHbIE €ro XapaKTEPUCTUKM Ha KaXK4OM 3Tarne
N3yyeHUs npeameTa, NpefycMarpmBaeT MPUHUKMBI CTPYKTYPUPOBAHUS COLEPXKaHUS U
pacrpefeneHns ero no Knaccam, OCHOBHbIM pasfenaM v TeMaMm Kypca,
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[aéT nprvMepHoe pacnpefefieHne y4yebHbIX 4acoB MO TeMaTUYecKUM pasfenam,
PEKOMEHAYET MNPUMEPHYHO MOCNeA0BaTe/IbHOCTb W3YyYeHUs OTAe/NbHbIX TeM Kypca
C YY4ETOM MeXNPeAMETHbIX U BHYTPUMNPEAMETHbIX CBSI3ei, NOrMKN y4ebHOro npouecca,
BO3pacTHbIX 0CO6eHHOCTEN 0byyvatowwmxes 10-11 Knaccos;

[aéT MEeTOAUYECKYI WHTepnpeTauuio Lenein u3ydyeHWs npegmeTra Ha YpOBHe
COBPEMEHHbIX  MNPUOPUTETOB B CUCTEMe  cpeaHero  obulero  obpas3oBaHus,
COAepXKaTe/ibHOM XapaKTepUCTUKN MNIaHUPYeMbIX pPe3y/IbTaTOB OCBOEHUS OCHOBHOIA
obpa3oBaTe/ibHOM  Mporpammbl  CpefHero obuwero o6pa3oBaHUs  (IMYHOCTHBIX,
mMeTanpeiMeTHbIX,  MPeAMETHbIX),  OCHOBHbIX  BMAOB  Yy4YeGHO-MO3HaBaTe/IbHOM
[eATeNbHOCTM  00y4aloLerocs Mo OCBOEHWUIO cofepxaHus npeameta. [lo  Bcem
Ha3BaHHbIM MNO3VMUMAM B Mporpamme MO XWMUW COOMtOLEHa MNPEEeMCTBEHHOCTb
C (begepanbHoM paboyert MpPorpammont OCHOBHOro 06Lero 06pa3oBaHUs MO XMMUK
(ans 8-9 knaccoB 06pa3zoBaTe/ibHbIX OpraHn3aLmnii, 6a30Bblii YPOBEHD).

Xumnyeckoe 06pas3oBaHMe, MOMyvyaeMoe BbIMYCKHUKaMK 06LL,e06pa3oBaTe/ibHO
opraHu3aumun, SBASETCA HEOTbEM/IEMON 4YacTbi0 WX 06pa30BaHHOCTM. OHO CAYXXUT
3aBepLUaloLL MM 3TanoM peanu3almMnm Ha COOTBETCTBYHOLEM €My 06a30BOM YPOBHE
K/TOUEBbIX LeHHOCTEN, NPUCYLLUX LLeNOCTHOM CUCTEME XMMMYECKOro 06pa3oBaHmns. ITu
LIEHHOCTM KacatoTCsi MO3HaHUA 3aKOHOB MPUPOAbl, POPMUPOBAHMS MUPOBO33PEHUSA U
06LWel KynbTypbl YeNnoBeKa, a TakXKe 3KOM0rMyeckM OOOCHOBAHHOIO OTHOLLEHUS
K CBOEMY 3[0POBbI0 W MPUPOAHOIA cpefe. PeannsyeTcs XMMMYECKoe 06pa3oBaHume
obyuvalomMxcs Ha YpoBHe cpefHero o6Luiero o06pa3oBaHWs CpeAcTBaMU y4veGHOro
npeamMeTa «XnMUsA», COAepPXKaHUe U NOCTPOeHMEe KOTOPOro onpefesieHbl B NporpaMme
Mo XMMUW C YYETOM CNEeUM(pUKN HayKU XUMUKW, e€ 3HaYeHUs B MO3HaHWU NpUpPoabl 1
B MaTepuasibHOMW KM3HM 06WecTBa, a Takke C Y4YéTOM O0OWMX Uened W
MPUHLMMNOB, XapaKTepM3yLWMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpefHero o6Luero
obpasoBaHusi B Poccuiickoin Pepepaunn. Tak, Hanpumep, npy  HOPMUPOBaHUN
cogepxaHus npegmeTa «XUMUS» YUYTeHbl Chefytolie MOMNOXeHUss O cneuuduke K
3HAYEHUN HayKN XUMUN.

XUMUA  KaK 3/IEMEHT CUCTEMbl ECTECTBEHHbIX HayK urpaeT o0cobyt ponb
B COBPEMEHHOIN LMBUIM3aLMK, B CO34aHNM HOBOW 6a3bl MaTepuasibHOW KynbTypbl. OHa
BHOCWUT CBOW BKNaf B ()OpMMPOBaHUE paLiOHa/IbHOr0 Hay4YHOro MbILW/IEHUS, B CO3faHne
LIeNOCTHOrO npeAcTaBneHns 06 OKpyXKatolWeM Mupe Kak O efMHCTBe MNpupoabl K
yesioBeka, KOTopoe (HOPMUPYeTCA B XUMWW HA OCHOBE MOHUMaHWSA BELLECTBEHHOIO
COCTaBa OKPY)KatoLLEero Mypa, 0CO3HaHWsA B3aMMOCBA3N MeX/Yy CTPOEHMEM BeLLecTB, UX
CBOWCTBAMM N BO3MOXHbIMW 061aCTAMM NPUMEHEHNS.

TeCcHO B3aMMOLENCTBYA C APYTUMW eCTEeCTBEHHbIMW HayKaMWu, XUMWUA cTana
HEOTbEM/IEMOA YaCTbiO MMWPOBON Ky/NbTypbl, HEO6XOAUMbIM YCMOBMEM YCMELHOro
Tpyfa W JKW3HWM KaXAoro uneHa obuiectea. CoBpeMeHHasi XUMWA Kak Hayka
co3njaTenibHasi, Kak Hayka BbICOKMX TEXHOMOMMIN Hanpas/ieHa Ha pelleHne rnobasbHbIX
nNpo6aeM yCTOMYMBOrO pasBUTUSA Ye/T0BEYECTBA-CbIPbEBOI, IHEPTETUYECKOM, NLLLEBOIA,
9KONOrnyeckor 6e30MmacHOCTM 1 OXpaHbl 3[40POBbA.
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B cooTBeTCTBUM C 0OLLMMU LENAMI U MPUHLMNAMK cpefHero obulero obpasoBaHus
cogepxxaHume npegmeta «Xumus»  (10-11  knaccbl, 6a30Bblil  YPOBEHb U3Y4eHUS)
OPUEHTUPOBAHO MPeNMYLLLECTBEHHO Ha OOLLEKY/bTYPHYIO NOArOTOBKY 06yuvatoLimxcs,
Heob6X0AMMYIO WM A1 BblpabOTKM MUPOBO33PEHUYECKMX OPUEHTUPOB, YCMELHOro
BK/IIOYEHNA B >KU3Hb COLMyMa, NPOAO/HKEHUS 06pa3oBaHMsi B Pas3/IMyHbIX 061acTsX,
He CBA3aHHbIX HEMOCPeACTBEHHO C XUMUEN.

CocTtaBnfowmmMmmn npeameTta « Xumus» aBnstoTca 6a3oBble Kypebl - «OpraHnyeckas
XuMus» 1 «O6Llas U HeopraHnyeckass XMMNUS», OCHOBHbIM KOMMOHEHTOM COZIePXKaHUs
KOTOPbIX SBNAIOTCA OCHOBbl 6a30BOM HayKW: CWUCTEMA 3HaHWMA MO HeopraHMYeckKowm
XUMUKM  (C  BKNKOYEHWEM 3HAHWIA K3 OOLEN XWMMUK) W OpPraHMYeCcKoOn XUMWUN.
dopMupoBaHMe [aHHOW CWUCTEMbl 3HaHWI MpU M3yYeHUU npeaMeTa obecneymBaeT
BO3MOXHOCTb PaCCMOTPEHUS BCEr0 MHOroo6pasns BewwecTB Ha OCHOBE O6LLMX MOHATUIA,
3aKOHOB ¥ TEOPUIA XUMUN.

CTpyKTypa cofepXaHusi KypcoB - «OpraHuyeckas xumus» u «O6Was u
HeopraHu4yeckas XMmms» chopMmpoBaHa B nporpamme no XMMUN Ha OCHOBE CUCTEMHOI0
nogxofa K W3y4eHMO yyebHOro martepuana u  0O6YyC/oBleHa UCTOPUYECKM
060CHOBaHHbIM Pa3BUTUEM 3HAHWIA Ha ONPeAeNéHHbIX TEOPeTUYECKUX YPOBHSAX. Tak,
B KypCe OpraHM4yeckoin XMMUW BeLLECTBa pacCMaTpPMBAKOTCA Ha YPOBHE K/1aCCUMUECKOM
TEopUN CTPOEHUS OPraHNYecKMUX COeAMHEHWI, a TaKXKe Ha YPOBHE CTEPEOXMMMUYECKUX U
3NEKTPOHHbIX NPeACTaBNeHUIA 0 CTPOeHMM BellecTB. CBefeHNs 06 n3yyvaembiX B Kypce
BelecTBax [AatoTca B pa3BUTUM - OT YI/NIEBOAOPOAOB [0 CMOXHbLIX GMONOrMYECKM
aKTMBHbIX COefMHeHWA. B Kypce oOpraHMyeckon XuMUKW MOSyvaroT pasBuTue
chopMMpoOBaHHble Ha YPOBHE OCHOBHOrO 06LWero o6pa3oBaHWA MepBOHaYasibHble
NPeAcTaBNeHnss 0 XUMWUYECKOW CBS3M, KACCM(MKAUMOHHBIX MpPU3HaKax BeLLecTs,
3aBMCUMOCTW CBOMCTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOW peakuuu.

Mog HOBbIM YrAOM 3peHusi B npeamete  «XuUMUsi»  6a30BOr0  YpPOBHSA
pacCMaTpMBaeTCA  W3YYEHHbIW Ha YPOBHE OCHOBHOro 06ulero 06pa3oBaHus
TEOPETUYECKUIA MaTepuan U (haKToMOrMYecKme CBeAeHUs O BELLeCTBaxX M XMMMUYECKOM
peakumun. Tak, B YaCTHOCTU, B Kypce «O6LLas 1 HeopraHmyeckas XumMusi» oby4arowmmcs
NpefocTaBNseTcs  BO3MOXHOCTb  OCO3HaTb  3HAYeHMe NepuoAMYEcKOro  3akoHa
C 00OWETeOpPeTUYECKUX U METOA0NOTMYECKMX NO3ULUIA, TNyBXe MOHATb MCTOPUYECKOe
M3MEHEHME (YHKUMA 3TOr0 3akoHa - OT o06o6uwarowein A0 06bACHAKWEA U
MPOrHO3UPYHOLLEN.

EanHas cuctemMa 3HaHMI O BaXXKHEWLWMX BellecTBax, WX COCTaBe, CTPOEHWN,
CBOMCTBAX W MPUMEHEHMKN, a TakKkKe O XUMUYECKUX peakuusx, WX CYLHOCTU W1
3aKOHOMEPHOCTAX MpOoTeKaHUs AonosiHAeTca B Kypcax 10 m 11 KnaccoB 3fieMeHTamu
COEepPXKaHusa, MMELWMMIN Ky/bTYPONOrMYECKNn U NPUKNaLHOM XapakTep. STU 3HaHWA
CNOCOGCTBYIOT MOHMMaHUIO B3aMMOCBSA3N XUMWUW C APYTMMMW HayKamu, packKpbiBatoT eé
ponb B MO3HABaTeNbHOM W MPaKTUYeCcKOW AeATeNbHOCTU YenoBeKa, Croco6CTBYOT

BOCMUTAHUIO YBAXEHMS K MpoLeccy TBOpYecTBa B 06/1aCTVM TEOPUM W MPaKTUUYECKUX
MPUNOXEHNIA  XUMUW, MNOMOralT BbINYCKHWUKY OPWEHTUPOBATLCS B  O6LLECTBEHHO
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M MYHOCTHO 3HAYMMbIX MPOGMEMAX, CBS3aHHbIX C XUMUEN, KPUTUYECKM OCMbIC/TMBATb
NHDOPMALMIO N NPUMEHSATb €€ ANS MOMOMHEHUS 3HAHWIA, PeLleHNs MHTENNEKTYaNlbHbIX
N 3KCMEPUMEHTa/IbHbIX WCCNeAoBaTeNlbCKMX 3afjady. B uenom cogepxkaHue y4yebHOro
npeaMeTa «XUMUS» AAHHOTO YPOBHS M3YYEHWS OPMEHTMPOBAHO Ha (HOpMUPOBaHKE
y 00y4aroumxca MUPOBO33PEHYECKON OCHOBbI A/ MOHMMaHUS (MNOCOPCKUX WAEN,
TaKMX KakK: MarepuasibHOe eAMHCTBO HEeOpraHM4yeckoro M OpraHMYeckoro Mupa,
06YCNOBMEHHOCTb CBOWCTB BELECTB WX COCTaBOM W CTPOEHWEM, MO3HaBaeMOCTb
NPUPOAHbLIX ABNEHWI NYTEM 3KCMEPUMEHTA U PELLEHMSI NPOTMBOPEUNIA MEXAY HOBbIMM
(hakTamn 1 TeopeTUYEeCKMMW MpeanocblIKamu, OCO3HaHWEe POAN XUMUW B PeLleHnm
9KOJIOTUYECKMX MNpob6siem, a Takxke MNpobrem cOepeXkeHns 3HepreTUYeckmx pPecypcos,
CbIpbs, CO3faHNs HOBbIX TEXHONOMMNIA U MaTepurasios.

B nnaHe peweHuns 3agay BOCMUTaHMS, pa3BUTUA M coLManu3aumMm 0bydaroLmxcs
MPUHATbIE MPOrpaMMOoN Mo XMMUKN NOAXOAbI K ONpeaesieHNo CoLepXXaHus 1 MoCTPOeHWS
npegmeta npegycMarpmBatoT (OpMUPOBaHUE YHUBEPCASIbHbIX Y4YeOHbIX [AeACTBUMN,
MMetoLLMX 6a30BOe 3HaUYeHMe 411 Pas/InyHbIX BULOB AeATeIbHOCTU: peLleHus npobsem,
noucka, aHanmsa u 06paboTkn MHGOpMaLMK, HEOOXOANUMbIX ANS NPUOBPETEHUS OMbiTa
MPaKTUYECKOM W WUCCNefoBaTeNbCKON [AeATENIbHOCTUN, 3aHMMaloLWell BaXXHOE MeCTO
B NO3HAHMN XUMUW.

B npakTuke npenogasaHns XMMMKU Kak Ha ypOoBHe OCHOBHOIO 06LLEero o6pasoBaHms
TaK U Ha YpPOBHe CcpefHero o6uiero obpasoBaHuUsA, Mpu OnpefefieHn CoAep>KaTeNbHOM
XapaKTepPUCTUKMA  Uenel  U3yyeHUs npegMeTa  HarpaefeHWeM  MepBOCTENEHHOM
3HAYMMOCTU TPaAULMOHHO NPU3HAETCA (HOPMUPOBAHME OCHOB XMMWYECKOM HayKu Kak
06/1aCTV COBPEMEHHOIO ecTeCTBO3HAHUA, NMPAKTUYECKOW AeATeIbHOCTU YenioBeka U Kak
OAHOr0 M3 KOMMOHEHTOB MMPOBOW Ky/bTypbl. C METOAMYECKOW TOUYKW 3PEHUS TakoW
NOAX0[, K ONpeaeNieHnIo Lener n3yyeHns npeamMeta sBnseTcs BrosiHe ornpasfaHHbIM.

CornacHo AaHHON TOUKe 3peHust TNaBHbIMU LensaMm n3ydeHns npegMeTa « XuMus»
Ha 6a30B0M ypoBHe (10-11 kn.) ABNAKOTCA:

(hopMUPOBaHNE CUCTEMbI XMUMUYECKUX 3HAHWUI KakK BadKHeWLlel COCTaBNAOLLLEN
eCTeCTBEHHO-HAY4YHON KapTUHbI MUpPa, B OCHOBE KOTOPOM NeXaT K/YeBble MOHATUS,
()yHAAMEeHTaNbHblE 3aKOHbl WU TEOPUM XMMWUW, OCBOEHME fA3blKa HayKW, YCBOEHMWE U
MOHVMaHWe CYLLHOCTW [OCTYMHbIX O0OO0OLIEHNIA MMPOBO33PEHYUECKOrO XapakTepa,
O3HaKOM/IeHMe C UCTOPUed NX Pa3BUTUA U CTAHOB/EHUS;

(hopmMupoBaHMe W pa3BUTUE MpPeLCTaB/IEHNA O HayUHbIX MeTodax MO3HaHWA
BELLECTB M XMMUYECKMX peakuuii, HeobXOoAMMbIX [ANd MpPUOBPETEHNS  YMEHWI
OPWMEHTUPOBATLCS B MUPE BELLECTB Y XMMUYECKMX SBIEHUIA, MMEIOLLMX MECTO B NPUPOAE,
B NMPaKTUYECKOM N NOBCEAHEBHOM XU3HU;

pa3BMTME YMEHWI W CrocoBOB [eATENbHOCTW, CBSI3aHHbLIX C HabMAEHUEM U
O0OBbACHEHMEM  XMMWYECKOro 3KCNepumeHTa, cobofdeHnemM npasui  6e30MmacHoOro
obpalLeHns ¢ BeLLecTBaMU.

Hapsgy C aTum copgepykaTenbHas XapaKTepucTuka uened M 3ajay  M3ydeHus
npeaMeTa B nporpamme No XMMUWM YTOYHEHA W CKOPPEKTUPOBaHAa B COOTBETCTBWM
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C HOBbIMW MpUOpWUTETaMWM B CUCTEMe cpeaHero obulero o6pasoBaHua. CerogHs
B NpenofaBaHny XMMuUM B GOMbLUEN CTeneHW OTAaéTcA NpeanoyvTeHWe MnpakTUYecKou
KOMMOHEHTE COAepXXaHus 06y4YeHUs, OpPUEHTUPOBAHHOW Ha MOLrOTOBKY BbIMYCKHMKA
otolleobpa3oBaTe/lbHOM — OpraHu3auuu, Bnajetowero He HabopoM  3HaHWW, a
(YHKUMOHaNbHON TPamMOTHOCTbIO, TO eCTb CrnocobamMu W YMEHUSMU aKTUBHOIO
MOJlYYEHUA 3HAHWI N NPUMEHEHUA UX B PEASIbHOM XXWU3HW [/1 PeLUeHns NPaKTUyYeCcKnX
3afau.

B aT0oil cBA3M Mpu uM3ydeHUM npeameta «XUMUS» AOMUHMPYIOLLEe 3HayeHue
NMpro6GpeTatoT Takme Lenu 1 3afadn, Kak:

ajantaums obydvalolmxcsd K YCNOBMAM AMHAMWYHO pPa3BMBAIOLLErOCs MUpa,
(hopmupoBaHMEe MHTENNEKTYalbHO Pa3BUTOWN SIMYHOCTW, FOTOBOM K Camo0bpa3oBaHuio,
COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX PELLEHUA B KOHKPETHbIX
XWU3HEHHbIX CUTYaUWsX, CBA3AHHbIX C BELLLECTBAMU U UX MPUMEHEHVWEM;

(hopmupoBaHmMe y 00y4arOLLMXCA KHOYEBbIX HABbIKOB (K/HOYEBbLIX KOMMETEHLUN),
MMEIOLWNX YHVBEPCA/IbHOE 3HaYeHVe A/ pas/InyHbIX BUAOB [EeATENbHOCTU: PeLleHus
npobnem, noucka, aHaamsa U 06pabOTKM  MH(opMaumn,  HEeoBXOAUMbIX
A1 PUOBPETEHNSA ONbITa AeATe/IbHOCTU, KOTOpPas 3aHMMAaeT BaXKHOe MeCTO B NO3HaHUK
XUMUKM, a TaKKe [AN9 OLUEHKM C MO3WLMIA 3KO/IOTMYeCKon 6e30macHOCTV XapakTepa
B/IMAHUA BELLECTB U XMMMWYECKMX MPOLECCOB HAa OpraHn3m 4esioBeka W MPUPOLHYHO
cpeday;

pa3BuTME MO3HABaTe/lbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX W TBOPYECKUX
CMOCOBGHOCTe 06yYaroLMXCA: CMOCOOHOCTM CaMOCTOATENbHO MpuobpeTaTb HOBble
3HaHWA MO XVMUW B COOTBETCTBUWU C >KMU3HEHHbIMW MOTPEOGHOCTAMM, WCMONb30BaTb
COBPEMEHHbIe MHPOPMALMOHHbIE TEXHOMOTMM [/19 NOUCKA 1 aHann3a y4e6HOo 1 Hay4Ho-
MonynspHON MH(opMaLMN XMMUYECKOTO COLEPXKaHUS;

(hopmMmnpoBaHMe U pasBuTHe Yy O0OyYaroLMXCA accoumaTVBHONO W NOrMYECKOro
MbILLIEHWS, Habno4aTeNnbHOCTM, COOPaHHOCTW, akKypaTHOCTM, KOTOpble OCO6EHHO
HEOOXOAMMbI, B 4aCTHOCTM, TNPW MJaHWPOBAHUM W TMPOBEAEHUN XMMMWUYECKOrO
3KCMEepPUMEHTa;

BOCMNMTaHWe y 00y4aroLLmMXcs YOeXxKAEHHOCTM B 'YMaHUCTUYECKOWN HanpaB/ieHHOCTH
XUMUKN, €€ BaXHOW ponM B pelleHWM robanbHbIX NPo6sieM  pauvoHaNbHOro
NMPUPOLONO/Ib30BaAHUSA,  MOMOSIHEHWS  3HEPTreTUYECKMX PEecypcoB W  COXPaHeHus
NMPUPOLHOTO pPaBHOBECWA, OCO3HAHWA HeoOXOAMMOCTM  BEepexXHOro  OTHOLLEHUA
K Npupofe W CBOEMY 3[0POBblO, a TakXe MNPUOBPeTeHNs OnbiTa WCMO/b30BaHUA
MOMTYYEeHHbIX 3HAHWI 018 NPUHATUA TPaMOTHBLIX PeLleHWA B CUTyaumsX, CBSA3aHHbIX
C XMMNYECKMMMN ABNEHUAMU.

Llenv 1 3agaun  m3yyeHns npeaMeTa «XuMusi»  MOAYHYUIM  NOAPOGHYHO
METOLMYECKYIO WHTepnpeTauuio B pasgene «lnaHupyemble pesy/bTaTbl OCBOEHWS
nporpammbl Mo XUMWW», 6rarofaps 4Yemy obecneyeHo YETKOe MPeACTaB/IEHME O TOM,
KakMe 3HaHWA W YMEHUA MWMEKT NpPsAMOe OTHOLWIeHME K peasin3aumv  KOHKPETHOW
Lenm.



depnepanbHaa pabodas nporpamma j Xumus. .10-1 | knaccbl (6a30Bblil YPOBEHD)

B yuye6HOM nnaHe cpefHero obulero obpasoBaHMs npeaMeT «Xumus» 6a3oBOro
YPOBHSA BXOAMT B COCTaB NMpeAMETHOM 061acTu «ECTECTBEHHO-HAYYHble NPeAMETbI».

OO6Lee 4yMCno 4acoB, PEKOMEHAOBaHHbLIX [A1A M3YyYeHUs XMMMM - 68 4acos:
B 10 knacce - 34 vaca (1 yac B Hegento), B 11 knacce - 34 yaca (1 yac B Heaento).



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

COAEP>XAHVNE OBYYEHWAL

10 KTACC

TeopeTnYecKne 0CHOBbI OPraHNYecKom XMmMmm

MpeameT oOpraHMYeckoW XuWMUW: eé BO3HWMKHOBEHWE, pa3BUTME W 3HaYeHue
B MONYYEHUN HOBbLIX BELLECTB W MaTepuasioB. Teopuss CTPOEHUA OpraHnYecKmnx
coefnHeHnin A.M. bByTnepoBa, €& OCHOBHble MOMIOXKEHUS. CTPYKTYpHble (OPMY/ibl
opraHnyeckux BewlecTs. ['omonorusa, nsomepusa. XMMuUYecKas CBA3b B OpraHUYecKux
COeANHEHUAX - OAMHapHbIe U KpaTHbIe CBA3N.

MpeacTaBneHne 0 KracCcugmkaumMm OpraHuyeckux Bewects. HomeHknatypa
OpraHMYecknx CoeamMHeHnin (cuctemaTnyeckas) 1 TpUBUA/IbHbIE Ha3BaHUA BaXKHEMLLMX
NpeAcTaBuUTeNIeN KNacCcoB OpraHNYecKmX BeLLECTB.

JKcnepuMeHTaslbHble MeTOAbl M3YUeHUsT BELLECTB U UX MPeBpaLLeHnin

O3HaKoM/IeHMe ¢ 06pa3LiaMn OpraHMYecKmX BELLECTB 1 MaTepuasiaMy Ha UX OCHOBE,
MOAENNpPOBaHME MOMEKY/T OpraHUYecKMx BeLLECTB, HabMlAeHWe W onucaHue
AEMOHCTPALMOHHbIX OMbITOB MO NPEBPALLEHNI0 OPraHNYeCKMX BELLECTB MpW HarpeBaHnu
(nnaBneHue, 0byrnvMBaHue u ropeHue).

Yrnesogopozbl

AJIKaHbl: COCTaB W CTPOEHWE, rOMOMOrMYecKnin psag. MeTaH v aTaH - npocTeliwne
NpeACTaBUTENN aNIKaHOB: (hM3MYECKMe 1 XMMUYECKME CBOMCTBA (peakumnn 3ameLLeHns u
rOpeHns), HaXoX4eHVe B NPUPOAe, MoMyYeHne 1 NpUMeHEHMe.

AJNKeHbl: COCTaB W CTPOEHME, TOMONOrMYECKUA pag. ITWNeH W MPOnuieH -
npocTeiune NpeACTaBUTENIN &/IKEHOB: (DM3MYECKME U XMMUYeCKne CBOMCTBA (peakuuu
rMAPVUPOBaHNA, Ta/IOreHMPOBaHNA, TuapaTaunn, OKWUCNEHUA W NOJMMepu3aunn),
NonyyYeHne 1 npuMeHeHwe.

AnkagveHbl: OyTagueH-1,3 1 MeTMNOyTagueH-1,3: CTPOeHMe, BaXHelLne
XMMUYeCKMe CBOMCTBa (peakums nonumepusaumm). TlonyyeHne CUHTETUYECKOTO

KayuyKa W pe3uHbl.
ANKVHBI: COCTaB M OCOGEHHOCTV CTPOEHWS,, FOMOMOTUYECKUA psd. ALETUNEH -

MPOCTeMLLNIA NpeACTaBUTENb a/IKUHOB: COCTaB, CTPOEHMe, (DU3NYECKME U XUMUYECKME
CBOicTBa (peakuuu TWAPVUPOBaHWUS, rafioOreHUPOBaHWS, rugpaTauun, ropeHus),
MonyyYeHne 1N NPUMeHeHMe.

ApeHbl. BeH30M: coCTaB, CTPOEHNME, PU3NYECKME N XUMIUYECKIE CBOCTBA (peakuum
raNoOreHNpPoBaHMs W HWTPOBaAHWS), MOMlyYeHUEe W TMpUMeHeHMe. Tonyon: COCTas,
CTPOEHMe, (PM3NYECKME W XMMUYECKME CBOWCTBA (peakuun ranoreHMpoBaHust U
HUTPOBaHWS), MONy4YeHWe W NpUMeHeHne. TOKCUYHOCTb apeHoB. [eHeTMyeckas CB3b
MEXAY YrNeBofopoAaMu, NpUHaaNexalMmy K pa3fimyHbiM Knaccam.

1 KypcvBoM B TekCTe Bbife/eHbl 3/1EMeHTbl COfepXaHWs Yy4debHOro Martepuana, KOTOpble M3y4yaroTcs
B O3HAKOMWUTE/IbLHOM nNJ1IaHE WU HE BK/HOYAKOTCA B COCTaB MPeAMETHbLIX pPe3y/ibTaTOB 0OCBOEHUA ®0n Ccoo
Ha 6a30BOM YPOBHE.



®efepanbHas paboyas nporpamma ! Xumus. 10- 11 knaccbl (6a30Bblli YpOBEHD)

MpupoaHble UCTOUYHWKW YTIEBOAOPOA0B. MpUPOAHbIA ra3 1 NonyTHble HENTAHbIE
rasbl. Hedptb 1 eé nponcxoxaeHue. Cnocobbl nepepaboTKM He(hTN: NMEePEroHKa, KPEKUHT
(TEepMUYECKMIA, KaTaIMTUYECKMin), numponu3. [podyKTbl nepepaboTKM HedpTn, KX
NMPUMEHEHNE B MNPOMbILWIEHHOCTU W B ObITYy. KaMeHHbI Yyronb W NpPoAyKTbl €ro
nepepaboTKu.

JKCrneprMMeHTaNIbHbIE METOAbI M3YUeHUS BELLIECTB M UX NPEBPALLIEHWA

O3HakoMJieHMe ¢ 06pasuaMmn NnacTMace, KayyyKoB U pe3uHbl, Konnekumm «HehTb»
W «Yronb», MOAENMPOBaHME MOMEKYN YrNeBOAOPOAOB W FanoreHonpom3BOAHbIX,
NpoBefieHMe NPaKTUYEeCKON paboTbl: MONyYeHMe 3TUNEHA U M3YYEHWE ero CBOMCTB.

PacuéTHble 3ajaun

BbluncneHnst no ypaBHeHW0 XMMUYECKON peakuum (Maccbl, 06bEMa, KOMMYecTBa
MCXOLHOTO BeLWlecTBa WM NPOAYKTa peakuuMnm MO W3BECTHbIM Macce, 00BEMY,
KO/INYEeCTBY OLHOI0 M3 UCXOAHbIX BELLECTB WM MPOLYKTOB peakuum).

Kucnopogacogep>xawime opraHn4yeckme coeuHeHus

MpefenbHble OAHOATOMHbIE CNUPTLI. MeTaHON W 3TaHO/: CTPOeHWe, (PU3NYECKne 1
XUMUYECKMe CBOMCTBa (peakuum C aKTUBHbIMW MeTajinaMu, ranoreHoBOAOpOAaMMU,
ropeHune), npumeHeHne. BogopodHble CBA3M MeXAy MOsieKynamu cnupToB. [eincteve
MeTaHo/Ma M 3TaHO/1a Ha OpPraHn3M 4esoBeka.

MHOroaToMHble CUPTbl. STUNEHTIUKOb W TNIMLEPUH: CTPOEHME, (hU3MYECKMe U
XMMUYECKMEe CBOMCTBa (B3aMMOAENCTBME CO LUENOYHbIMWU MeTa/ilaMmu, KayecTBEHHas
peakumsi Ha MHOroaTOMHble CnupTbl). [eicTBre Ha opraHn3m 4esoBeka. INpumMeHeHme
FAMLEpUHa N STUNEHTINKONS.

®eHOo/: CTPOEHUe MOJEKY/bl, (U3NYECKME N XUMUYECKME CBOMCTBA. TOKCUYHOCTb
(beHona. MNMpumeHeHWe (eHona.

Anbfernabl U KeToHbl. dopmanbierng, auetanbierng: CTpoeHue, (rU3nYeckme u
XUMUYeCKMe CBOWCTBa (peakumMnm OKWUCNEeHWS W BOCCTAHOB/IEHWUS, KayeCTBEHHbIE
peakuummn), nosiy4yeHne n NpUMeHeHue.

AUETOH: CTpOeHMe, PU3NYECKMe 1 XMMUYECKIEe CBOMCTBA (peakumu OKUCNEeHUs U
BOCCT@HOB/EHNA), NOMyYEHNE 1 NPUMEHEHME.

O[HOOCHOBHbIE MpefenbHble KapboHOBble KUCNOTbl. MypaBbUHas W YKCYCHas
KUCNOTbI: CTPOEHME, (DU3NYECKME N XUMNYECKUE CBOCTBA (CBOMCTBA, 06LLMe ANs Knacca
KUCNOT, peakuus 3atepudmkauun), nosyvyeHne u npuMeHeHne. CTeapuHoBas MU
0/1eMHOBasA KUCNOTbI Kak NpeACcTaBUTENN BbICLUMX KAPOOHOBbLIX KUCMOT. Mblna Kak conu
BbICLUMX KapOOHOBbIX KWC/OT, UX MOOLLEe [eNCTBME.

CnoxHble 3(hmpbl Kak MPOM3BOAHbIE KapOOHOBBLIX KUCMAOT. MAPOAN3 CNOXHbIX
ampoB. Xupbl. MMaponuns Xnpos. MNMpuMeHeHUe XMPOB. bruonornyeckas posb >KUPOB.

YrneBofpl: €OCTaB, Knaccuukauus yrneBogoB (MOHO-, AW- W NonMcaxapugbl).
["110KO3a - NPOCTENLMIA MOHOCaxapug: 0COBEHHOCTU CTPOEHMSI MOJIEKY/TbI, (hn3nyecKune
N XUMUYECKMe CBOICTBa (B3ammopgeincteme c rugpokengom meam(), oKucneHue
aMmMMadHbIM PacTBOPOM OKcmpa cepebpa(l), BOCCTaHOB/IEHME, OPOXKEHWE THOKO3bI),
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depepanbHas paboyas nporpamma | Xvmus. 10-11knaccbl (6a30Bblli YPOBEHD)

HaxoXJeHune B MpUpoge, NpUMeHeHue, Guonornyeckas posib. dotocuHTe3. PpyKTO3a
KaK M30Mep TNHOKO3bl.

Caxapo3a - npefcTasuTeNb Aucaxapuios, TMAPONN3, HAXOXKIEHWE B MPUpPoLe W
MPYMeHeHVe.

Kpaxman u uennmonosa Kak npupofHble nonumvepbl. CTpoeHWe Kpaxmana W
Lent0103bl. PU3NYECKME N XUMUYECKME CBOMCTBA KpaxmMana (TMAPOoAn3, KayeCTBEHHaS
peakumns ¢ nogom).

JKCNepuMeHTasIbHble METOAbl U3YYeHUs BELLECTB U UX MNpeBpaLLeHni

[MpoBefeHne, HabMOLEHNE W OMUCaHWe [EeMOHCTPAUWOHHBLIX OMbITOB: TOPEHME
CMUPTOB, KAYeCTBEHHbIE peakumMy 0LHOATOMHbIX CMUPTOB (OKMCNEeHWe 3TaHO/1a OKCUA0M
mean(M)), MHOroatomMHbIX CNMPTOB (B3aMMOLENCTBUE TrAULEPUHA C TUAPOKCUAOM
megn(H)), anbgerngos (OKUC/EHWE aMMMadyHbIM  PacTBOPOM OKcuaa cepebpa(l) u
rmgpokcmgom  meau(M), B3aMMOLeicTBMe  Kpaxmana C  MOAOM), MpoBefeHue
MPaKTUYeCcKOoi paboTbl: CBONCTBA pacTBOPA YKCYCHOM KUCMOTbI.

PacuéTHble 3aga4n

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

AsoTcofepXalline opraHnyeckune coeguHEHNA

AMUHBbI. MeTunaMuMH N aHWIWH: COCTaB, CTPOeHWe, (hU3NYecKne U XMMUYecKue
cBoncTBa (ropeHve, B3aMMOLENCTBMe C BOAON M KACNOTamhm).

AMUWHOKUC/IOTbI KakK am{gOTepHble OpraHU4eckue COefUHeHUsA. DPU3nYecKne U
XUMUYECKMe CBOWCTBA aMMHOKUCIOT (Ha NpUMepe runumHa). buonornyeckoe 3HavyeHue
aMUHoKucnoT. lNentuapl.

Benkn Kak npupogHble  BbICOKOMOJIEKYNAPHbIEe  coeAWHeHudA.  [lepBuYHas,
BTOPUYHASA U TPeTUYHas CTPyKTypa 6e/KoB. XMMUYEeCcKMe CBOMCTBA GeMKOB: rMaposmns,
JeHaTypauus, KayeCTBEHHbIe peakuMmn Ha GesKu.

JKcneprMeHTasIbHbIe METOAbI M3YyUeHUs1 BELLECTB U UX NpeBpaLleHWit
HabntogeHne © onucaHve [eMOHCTPALMOHHBLIX OMbITOB: [eHaTypauus 6Genkos
MNPV HarpeBaHWW, LBETHbIE PeakLuy GenKos.

BbICOKOMO/IEKYIAPHbIE COEANHEHNSA

OCHOBHble  MOHATUA XWMWUW  BbICOKOMOJIEKYNIAAPHBIX  COEAMHEHWIA: MOHOMep,
MoiMMep, CTPYKTYPHOE 3BEHO, CTENEHb MOMMMEPU3aLIMKN, CPEAHAA MOMIEKYNAPHAA Macca.
OCHOBHble MeTOfbl CMHTE3a BbICOKOMONEKY/NAPHbLIX COEAMHEHMWIA - MONUMepU3aLus u
MOJINKOHAEHCaLMA.

MnacTmaccol (NOMMITWIEH, MONWUMPONWNAEH, MNOAMBUHWIXNOPUA, NOAUCTUPON).
HaTypanbHbli 1M CUHTETUYECKMe Kayyyku (6yTafueHOBblA, XIOPOMpPEHOBbIA U
M30NpPeHOBbIN). BonokHa: HaTypaibHble (X10MOK, LEPCTb, LWEMK), WCKYCCTBEHHbIE
(aueTaTHOE BOMOKHO, BUCKO3a), CUHTEeTUYeCKne (KanpoH 1 aBcaH).



depepanbHasa paboyas nporpamma  Xumums. 1011 knaccbl (6a30Bblii YpOBEHD)

3KCI'IepI/IMeHT8J'IbeIe METOAbI N3y4HEHUA BELLECTB UN UX ﬂpeBpaLLI,eHl/Iﬁ

O3HakoMieHMe ¢ 0bpasuaMn NPUPOAHBIX U NCKYCCTBEHHbLIX BOMIOKOH, MiacTmacc,
Kay4yKOB.

MexXnpegMeTHbIe CBA3N

Peanusaums MeXNpeAMEeTHbIX CBA3eM NpU  M3YYeHWUM OpraHWYecKoin XuMmuwu
B 10 Knacce OCyLLeCTBASETCA Yepe3 UCNOMNb30BaHME KaK 06LMX eCTeCTBEHHO-HAYUHbIX
MOHATUIA, TaK W MOHATUMN, SBNAIOWMXCH CUCTEMHbIMWA [ANS OTAENbHbIX MNPeaMeTOoB
eCTeCTBEHHO-HaY4HOr o LUMKa.

O6LymMe ecTeCTBEHHO-HAaYUHble MOHATUS: ABNEHWe, HayUHbI (haKT, rMnoTesa, 3akoH,
Teopusa, aHaimns3, CUHTe3, Knaccugukauus, nepuoguyHocTb, HabnogeHne, U3MepeHue,
3KCNEePUMEHT, MOAENNPOBaHME.

Pu3nKa: matepus, 3Heprus, macca, atoMm, 3/1EKTPOH, MOJIEKYNa, 3HEPreTU4ecKuii
YPOBEHb, BELLECTBO, Teno, 06bEM, arperatHoe COCTOSIHME BeLLEeCTBa, (U3MYECKMe
BE/IMYUHBI U eAVHULIBI UX N3MEPEHWS.

Buonorus: knetka, opraHusMm, 6uocepa, O06MeH BeleCTB B OpraHusme,
(hoTOCUHTE3, BMONOrNYECKM aKTUBHbIE BellecTBa (6e/iku, YrneBogpl, Xupbl, PEPMEHTbI).

Feorpacmsi: MUHepa/ibl, TOPHblE MOPOAbLI, MOME3HbIE WCKOMaeMble, TOMAMBO,
pecypcsbl.

TexHONorns: nNuUWeBble MPOAYKTbl, OCHOBbl pauMOHa/IbHOTO MUTaHUSA, MOKOLLMe
CpefcTBa, NeKapCTBEHHbIE Y KOCMETUYECKME MpenapaTbl, MaTepuabl U3 UCKYCCTBEHHbIX
N CUHTETUYECKNX BOMOKOH.

11 KNT1ACC

TeopeTnyeckne OCHOBbI XUMUN

XUMUYECKNA 3neMeHT. ATOM. HAOpo aTtoma, M30TOMbl. JNEeKTPOHHas 060/104Ka.
SHepreTnyeckne YpoOBHWU, MOAYPOBHU. ATOMHble opbuTtanu, Ss-, p-, d- 3NEMEHTLI.
OcobeHHOCTV pacnpefeneHns 31eKTPOHOB M0 OpbuTansamM B aTOMax 3/1eMEHTOB MepBbIX
YeTbIPéX NeprofoB. DNEKTPOHHAA KOH(Urypaumus aTomMoB.

Mepuoguuyecknii 3akoH W [Mepuofmyeckas CUCTEMA XUMWYECKUX 3/1EMEHTOB
O.WN. MeHpeneeBa. CBsA3b NepuOAMYECKOro 3akoHa W [Mepuoguyeckoin CUCTEMbI
XUMUYecKnx anemeHtoB .M. MeHjeneeBa ¢ COBPEMEHHON Teopuell CTPOEHNs aTOMOB.
3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XUMWYECKUX 3/1EMEHTOB M 06pasyembiX UMK
MPOCTBLIX W CMOXHbIX BELLECTB MO rpynnaMm W nepuogam. 3HayeHWe Nepuoamnmyeckoro
3aK0Ha B Pa3BUTUN HaYKW.

CTpoeHVe BellecTBa. XUMMUYeCKas CBA3b. Buabl XMMMYECKON CBA3N (KOBa/leHTHas
HernonspHas W MOMFpHas, WOHHasA, MeTasnyeckas). MexaHn3mbl 06pa3oBaHUs
KOB&/IEHTHON XUMWYECKON CBA3MN (OOMEHHbIN 1 [JOHOPHO-aKuenTopHbIin). BogopogHas
CBA3b. Ba/leHTHOCTb. INEKTPOOTPULATENIbHOCTL. CTeneHb OKUCNEHUA. OHbI: KaTUOHbI
N @aHNOHBI,
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BellecTBa MOIEKYNAPHOTO U HEMOJIEKYNSAPHOTO CTPOeHUA. 3aKOH MOCTOAHCTBA
COCTaBa BelecTBa. TuMbl KPUCTANIMYECKMX PELUETOK. 3aBUCUMOCTb CBOMCTBA BELLECTB
OT TUNa KPUCT/IINYECKON PELLETKN.

[MoHATMeE 0 ancnepcHbIX cucTemax. VICTUHHbLIE U KONouaHble pacTBopbl. MaccoBas
[0N1 BeLLecTBa B pacTBope.

Knaccumkaums HeopraHMYecKux coefuHeHWiA. HoMeHknaTypa HeopraHuyecKmnx
BellecTB. [eHeTMYecKasa CBA3b  HEOPraHWYEeCKMUX  BELWEeCTB,  MPUHaANexalnx
K pas/IMyHbIM Knaccam.

Xumnyeckaa peakums. Knaccugpmkaums XMMUYECKUX peakumidi B HEOPraHNYecKomn
N OpPraHNYecKoOn XMMWW. 3aKOH COXPaHEeHUs MAacCbl BELLECTB, 3aKOH COXPaHEHUs U
npeBpaLLeHns 3Heprun Npu XMMNYeCcKnxX peaxkumnsax.

CKOpOCTb peakumun, €8 3aBMCMMOCTb OT pPa3nYHbIX (akTopoB. Ob6bpaTuMble
peakuun. XumMmnyeckoe pasHoBecue. DaKTOpbl, BAMAKOLLINE HA COCTOAHMNE XUMUYECKOTO
pasHoBecusa. MpuHuun Jle WaTtense.

AnekTponuTtnyeckas amccoumauma. CunbHble U crnabble anekTponuTel. Cpefa
BOAHbIX PacTBOPOB BELLECTB: KUCNas, HeTpasibHas, WwenoyHas. MoHaTre 0 BOJOPOAHOM
nokasaTene (pH) pacTeopa. Peakumm MOHHOro obmeHa. MMAPONN3 HEOPraHWYECKUX K
OpraHnYecKnx BELLECTB.

OKNCNNTENbHO-BOCCTaHOBUTE/IbHLIE  peakuun.  TloHATMe 06  3nekTponuse
pacnnasoB ¥ pacTBOPOB conen. NprMeHeHVe 3aNeKTPon3a.

JKcnepuMeHTaslbHble METOAbl M3YYeHUS BELLECTB U UX NPeBpaLLeHNin

[eMoHcTpauma Tabnuy «llepuogmyeckas cucTemMa XUMWUYECKUX 3/IEMEHTOB
0. MeHgeneeBa», M3yyeHMe MOAENEN KPUCTANINYECKUX PeLUETOK, HabntogeHune
N OMNUCaHWe [AeMOHCTPALMOHHBLIX U NabopaTopHbIX OMbITOB (PasfioXeHWe Mnepokcuaa
BOJOpOAAa B MPUCYTCTBMM KaTasim3aTopa, OnpeaenieHMe cpedbl pacTBOPOB BELLECTB
C MOMOLbK YHMBEPCA/IbHOTO MHAMKATOPa, pPeakumm KMOHHOro o6MmeHa), MpoBefeHue
NPaKTUYECKOM paboTbl «BrMsiHME PasNUUHbLIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOM
peakunmn.

PacuéTHble 3agaun
PacuéTbl N0 YPaBHEHMAM XUMWUYECKUX PEaKLMiA, B TOM UMCNE TEPMOXMMUYECKME
PaCUEThbl, PACUETHI C UCMO/Mb30BAHNEM MOHSATUS «MaccoBasi A0Ms BELLECTBax.

HeopraHunyeckaa xmmms

HemeTannbl. MonoxeHne HemeTannoB B [MepuogMyeckoil CUCTEME XMMUYECKMX
anemeHToB [./. MeHaeneeBa n 0CO6EHHOCTU CTPOEHMS aTOMOB. PU3NYECKME CBOMCTBA
HemeTaNI0B. ANIOTPONUSA HemeTa/lIoB (Ha MpUmepe KUCNopoga, cepbl, ¢ocgopa u
yrnepoga).

XUMUYECKMe CBOMCTBA BaXKHEMLWIMX HemeTannoB (ranoreHoB, Cepbl, as3oTa,
(hocthopa, yrnepoda U KpeEMHUS) U UX COEAUHEHMI (OKCMAOB, KMCMOPOACOAepKaLnX
KWCNOT, BOAOPOAHbIX COEAMHEHWIA).

[MpUMEHEHNE BaXKHEMLLINX HEMETANNOB U UX COeAVHEHWIA.
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depnepanbHad paboyas nporpamma j Xvmus. 10 1l knaccbl (6a30Bbili YPOBEHb)

MeTannbl. [MonoxeHve MeTannoB B [leproAMYECKO CUCTEME XUMMUYECKMX
anemeHToB .M. MeHpeneesa. OCO6EHHOCTU CTPOEHUA 3/IEKTPOHHbIX 060/104EK aTOMOB
meTannos. O6wue  Qu3nyeckne  cBoilcTBa  MeTanioB.  CnnaBbl  MeTasloB.
ANEeKTPOXUMUYECKNIA PsAf, HAaNPSXXEeHUA MeTasnoB.

XUMUYECKME CBOMCTBA BAXKHENLLMX MeTannoB (HaTpuiA, KanumiA, KanbUui, marHui,
ATIOMUHWIA, LUMHK, XPOM, Xene3o, Meflb) N UX COeANHEHWIA.

O6uwue crnocobbl nonyvyeHns MeTannos. MeTanyprus. Kopposus MeTannos.
Cnocobbl 3alMThl 0T KOppo3un. MNMprMeHeHWe METaINIOB B ObITY U TEXHUKE.

SKcnepuMeHTasIbHble METOAbI M3YUYeHUsI BELLIECTB U X NpeBpaLleHul

N3yuyeHne Konnekumn «MeTannbl U chnaebl», 00Pas3LOB HEMETan/oB, peLLeHue
3KCMEepUMEHTa/IbHbIX  33fay, HabMloAeHne W OonucaHue AEMOHCTPALMOHHBIX U
NabopaTopHbIX ONbITOB (B3aMOAECTBME TMAPOKCUAA a/IFOMUHIS C PaCTBOPAMU KUCNOT
M Lenoyeid, KaueCTBEHHbIE PeakLUM Ha KaTUOHbI MeTa/IoB).

PacuéTHble 3ada4u

PacyéTbl Mmaccbl BellecTBa WM 00bEMA ras3oB MO W3BECTHOMY KOJIMYeCTBY
BeLlecTBa, Macce UM 06bEMY OAHOr0 M3 y4acTBYIOWMX B peakumy BeLLeCTB, pPacyéThbl
maccbl (06bEMa, KOMM4YecTBa BELLECTBA) MPOAYKTOB peakuun, ecin O4HO U3 BeELLECTB
MMeeT MpUMecH.

XNMUA U XKN3Hb

Pofb XxvmMun B 06ecreyeHUn 3KOMOrMYECKOW, 3HEepreTUYecKonm © MuLLEeBON
6e30MacHOCTH, pasBUTUN MeAULMHbI. TTOHATUE O HAaYYHbIX MeTOAax Mo3HaHUA BeLLEeCTB
N XUMUYECKNX peakLuid.

MpefcTaBneHns 06 06WMX HAyYHbIX MNPUMHUMUNEX MPOMBILLIEHHOTO MOYyYeHNs
BaXKHEMLLMX BELLECTB.

UenoBek B MMpe BELLECTB MU MATepUaioB: BaXKHEWNLLME CTPOUTE/NbHbIE MaTepuaibl,
KOHCTPYKUMOHHbIE  MaTepuabl,  KpackuW,  CTeK/o,  Kepamuka,  Martepuaibl
[N15 3NIEKTPOHUKN, HaHOMaTepuasbl, OpraHUYecKne 1 MUHepasibHble YA06peHus.

XUMUA M 3[00pOBbe  YesioBeKa: MpaBwia  MCMO/b30BaHWUA  IEKAPCTBEHHbIX
npenapaToB, npasuia 6e30MacHOr0 UCMOoJ/b30BaHWUSA MpenapaToB ObITOBOWM XUMWUK
B MNOBCEAHEBHON YXM3HW.

MexxnpeLMeTHbIe CBA3N

Peanunzaumnsa mexnpeaMeTHbIX CBA3e/ MNpu M3Yy4YeHUM 06LIel M HeopraHU4YecKoWn
xvmun B 11 Knacce OCYLLECTBNSETCA 4Yepe3 MCMo/b30BaHME Kak 06LMX eCTeCTBEHHO-
Hay4YHbIX MOHATWIA, TakK W MNOHATUW, SBNAIOLMXCA CUCTEMHbIMW AN OTAe/bHbIX
NpeaMeToB eCTECTBEHHO-HAYYHOr0 LMKNa.

OOLyMe ecTeCTBEHHO-Hay4YHble NOHATUA: Hay4YHbIN (haKT, r1rnoTesa, 3aKOH, TEOpUS,
aHanM3, CUHTE3, Knaccugukaums, MepuoanyHOCTb, HAOMIOAEHNE, 3KCMEPUMEHT,
MOAENNPOBaHNe, 3MEPEHWE, SBMEHNE.

dunsmka: MaTepusi, 3Heprus, macca, aTom, 3M1eKTPOH, NPOTOH, HENTPOH, MOH, U30TOM,
PafV0aKTUBHOCTb, MOJIEKY/a, 3HEpPreTMYeCKUii ypoBeHb, BELLECTBO, TeNlo, OOBLEM,
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PepnepanbHan paboyas nporpamma | Xvmus. 10-11knaccol (6a30Bbli YPOBEHD)

arperaTHoe COCTOSIHME BELUECTBa, (M3MYECKME BENVNYMHBI U eAUHULI UX U3MEPEHNS,
CKOPOCTb.

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

leorpadms: MuHepanbl, TOPHbIE MOPOAbl, TMONEe3HbIE WCKOMaeMble, TOM/MBO,
pecypcbl.

TexHONorus: XUMUYeckas MPOMbILNIEHHOCTb, MEeTanNyprus, Mpou3BoACTBO
CTPOUTENbHBLIX ~ MaTepuanoB,  CeNbCKOXO3AWCTBEHHOE  NPOW3BOACTBO,  NMLLEBas
MPOMBILLNIEHHOCTb, (apmaLieBTUYecKas MPOMBILLNIEHHOCTb, NPOW3BO/ACTBO
KOCMETMYECKMX  MNpenapaToB,  MPOM3BOACTBO  KOHCTPYKLMOHHbLIX — MaTepuasos,
3M1EKTPOHHAS NPOMbILLINEHHOCTb, HAHOTEXHOMOTUN.
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depepanbHas paboyas nporpamma | Xumms. 10-1 | knaccbl (6a30BbIli YPOBEHD)

NAAHNPYEMBIE PE3YJIbTATblI OCBOEHWA NMPOIPAMMBbBI MO XMW
HA YPOBHE CPEAHEIO OBLEIO OBPA3SOBAHUA

JIMYHOCTHDbIE PE3YJIbTATDI

®IOC COO ycrtaHaBnMBaeT TpeboBaHUA K pe3y/ibTaTaM 0CBOEHWSA 06yYatoLmmMumcs
nporpamMm cpegHero 06ulero 06pas3oBaHWA  (IMYHOCTHbIM, MeTanpeiMeTHbIM U
npeameTHbIM).  Hay4yHO-MeTOAMYECKO OCHOBOM Ana  pa3paboTKM  NiaHUpPyeMblX
pe3ynbTaToB OCBOEHWSA MPOrpamm CpefHero o6Llero obpasoBaHUs ABMSETCA CUCTEMHO-
[eATeNbHOCTHbIA MOAXOA.

B coOTBETCTBMM C CUCTEMHO-AEATENbHOCTHLIM  MOAXO4OM B CTPYKType
NNYHOCTHbIX Pe3ynbTaToOB OCBOEHUSI MpeameTa «XUMUs» Ha YPOBHE CPeaHEro 06Lero
06pa3oBaHuUs BblAeNeHbl CefyoLine COCTaBNAOLLME:

0CO3HaHMe 06y4YaloLMMUCS  POCCUMICKON  rpaXkAaHCKOW  WAEHTUYHOCTU -
FrOTOBHOCTW K CaMOpPa3BUTUIO, CAMOCTOATE/IbHOCTM U CamMOOMPeAeIeHNIO;

HaM4me MOTMBaLUN K 0BYUEHWIO;

LiefleHanpaB/ieHHoe pa3BUTUE BHYTPEHHUX YOeXAEHWA JIMYHOCTU HA OCHOBE
K/THOYEBbIX LLEHHOCTEN N UCTOPUYECKMX TPaANLNIA 6a30BOM HayKN XNMUK,

FOTOBHOCTb M CMOCOGHOCTb  00Yy4aroLWMXCA PYKOBOACTBOBATbCA B CBOEM
[eATeNIbHOCTM LLeHHOCTHO-CMbIC/I0BbIMY YCTaHOBKaMM, NPUCYLLMMU Le/IOCTHON cucTeme
XUMNYECKOro 06pa3oBaHus;

HanM4yme npaBOCO3HAHUA 3KOIOTMYECKON KY/bTYpbl Y CMOCOBHOCTU CTaBUTL LIEN
N CTPOUTL XXU3HEHHbIE NJaHb.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUS NpeAmMeTa «XUMus» AOCTUratoTCa B e4MHCTBE
y4yebHON W BOCMUTATE/IbHON [eATEeNbHOCTM B COOTBETCTBUM C TYMAHUCTUYECKUMMU,
COLMOKYbTYPHLIMU, AYXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMU W nfeanaMmm pOCCUACKOro
rpaXkaaHckoro o6LecTsa, NPUHATLIMK B 06LLECTBE HOPpMaMK W MpaBunamy noBeaeHus,
CMOCOOCTBYIOLWMMY  MpoLeccaM  CaMOMoO3HaHWsA, CaMOpa3BUTUA W HPaBCTBEHHOrO
CTaHOB/IEHMS IMYHOCTU 0BYYarOLLMXCA.

JINYHOCTHbIE  pesynbTaTbl  OCBOEHWA  npeameTa  «XUMUA»  OTpaXkaroT
CPOPMUPOBAHHOCTL  OMblTa  MO3HABaTe/lbHOW W MPaKTUYECKON  [eATe/IbHOCTU
06yyvaroLLMXca Mo peasmsalmn NPUHATLIX B 00LLECTBE LLEHHOCTEW, B TOM YMC/E B YaCTu:

1) rpakgaHCKOro BOCMMTaHUS:

0CO3HaHUA 0OYYalOLWMMICS CBOMX KOHCTUTYLMOHHbIX MpaB W 06s3aHHOCTEI,
YBaXXEHWS K 3aKOHY 1 NPaBoOMNOPAAKY;

NPeACTaBNEHNS O COLMaNbHbIX HOPMaxX M MpaBUnax MeX/IMYHOCTHBIX OTHOLLEHMWIA
B KONNEKTUBE;

FOTOBHOCTV K COBMECTHOV TBOPYECKOW [AesTeNbHOCTM MpY CO3AaHUM YUeOHbIX
MPOEKTOB, PELUEHNN YYeOHbIX W MO3HAaBATeNbHbIX 3aAay, BbIMNOIHEHUN XUMUYECKUX
3KCNepUMEHTOB;
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depnepanbHas paboyas nporpamma | Xumusa. 1041 knaccbl (6a30Bbli YPOBEHD)

CMOCOGHOCTM MOHMMATb U NMPUHUMATL MOTMBbI, HAMEPEHWS, NIOTUKY 1 apryMeHTbI
LPYTnX Npy aHanmse pasninyHbIX BUAOB YYe6HOW AesTeNbHOCTH;

2) NaTPUOTNYECKOrO BOCMUTAHUS:

LUEeHHOCTHOrO  OTHOLUEHMS K  WUCTOPMYECKOMY W Hay4yHOMY  Hacneauto
OTEYECTBEHHOIN XUMUK;

YBOXEHMS K MpoLleccy TBOpPYecTBa B 06M1aCTM TEOPUM M NPAKTUYECKOro
NPUMEHEHUS XWMWW, OCO3HAaHWS TOro, YTO [AOCTUXKEHWS HayKuM ecTb pe3ynbTaT
ONUTENbHbIX HaGMOAEHWIA, KPOMOTNMBbLIX 3KCMEPUMEHTANbHbLIX MOWUCKOB, NMOCTOSHHOIO
TPYAa YUEHbIX U NPAKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHMM W MOCNEAYIOLLEM aHa/In3e
MHOPMALIMK O NepeoBbIX JOCTUMKEHNSAX COBPEMEHHON OTeUYeCTBEHHON XUMUK;

3) lyXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

HPaBCTBEHHOrO CO3HAHMS, 3TUUYECKOr0 MOBEAEHUS;

CMOCOGHOCTM OLEHMBATb CUTYaLMKM, CBSI3aHHbIE C XUMUYECKUMU SIBNEHUSIMU,
M NPUHUMATb OCO3HAHHbIE PeLEHNs, OPUEHTUPYSICb HAa MOPa/IbHO-HPABCTBEHHbIE HOPMb!
W LEHHOCTH;

FOTOBHOCTV OLEHMBATb CBOE MOBEAEHNE M NOCTYNKN CBOMX TOBAapULLEN C NO3MLINIA
HPaBCTBEHHbIX W NPABOBbIX HOPM W OCO3HAHWE NOCNEACTBUIA 3TUX MOCTYMKOB,

4) (hopMMpoBaHNA KyNbTYpbl 340P0BbS:

MOHVMaHUA LIEHHOCTEN 340pOBOro 1 6e30MacHOro 06pasa XKM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOIO OTHOWEHWUA K COOCTBEHHOMY (DM3MYECKOMY W MCUXMYECKOMY
300POBbIO;

cobnogeHns npasun  6esomacHOro obpalwieHMs € BewectBamnm B ObITY,
NMOBCEAHEBHOM XXWU3HW 1 B TPYA0BOW AeATENbHOCTH;

NMOHUMaHWA LIEHHOCTN MpaBui UHAMBUAYA/IbHOTO U KOMNEKTUBHOIO 6e30MacHoOro
MOBEAEHUS B CUTyaUMsX, YIPOXKAIOLLMX 340POBbI0 M XWU3HU NOAEN;

OCO3HaHWA MOCNEACTBUN W HENPUATUS BPedHbIX NpuBblYeK (ynoTpebneHus
aJTIKOrofs, HapKOTUKOB, KypeHus);

5) TpyAaoBOro BocnuTaHuUs:

KOMMYHWUKATUBHON KOMNETEHTHOCTW B y4eOHO-UCCNeaoBaTe/IbCKOM AesTeNbHOCTH,
OO6LLLECTBEHHO MO/IE3HOM, TBOPYECKOW M APYTUX BUAAX AEATENIbHOCTU;

YCTaHOBKM Ha aKTMBHOE yyacTue B PelleHMU NPakTUYecKMX 3agad CcouunasibHOWA
HanpasneHHOCTKN (B pamKax CBOEro Knacca, LUKONbI);

MHTEpeca K MPaKTUYECKOMY M3YyYeHW0  Mpoeccuin  pasMyHOro  popa,
B TOM YMC/ie HA OCHOBE MPUMEHEHMWSI NPEAMETHbIX 3HAHUI MO XUMUW;

YBaXXEHUS K TpyAy, NoAdaM Tpyda v pesynbTaTam TPYyA0BOW AesTeNbHOCTU;

FOTOBHOCTU K OCO3HaHHOMY BbIOGOpPY WHAMBWAYa/IbHOW TpaeKTopun 06pa3oBaHus,
Oyayllerd npodgeccnn U peanmsaumm COBCTBEHHBLIX >XWU3HEHHbLIX M1AHOB C Y4YETOM
JMMYHOCTHbIX WHTEPECOB, CMOCOBGHOCTEM K XWMWUMW, WHTEPECOB W MOTPeOHOCTeN
obLlecTBa;
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defepanbHaa paboyas nporpamma  Xumus. 10-11 knaccbl (6a30BbI YPOBEHb)

6) 3KO/IOrMYecKoro BoCNuUTaHus:

9KONIOrMYECKN  LieN1ecoobpasHOro OTHOLIEHUA K MPUPOAE, KaK  UCTOYHUKY
CYLLLECTBOBaHMSA XXN3HWN Ha 3eMSie;

MOHMMaHUS  rNO6a/IbHOTO  XapakTepa 9KONOrMYecKMX  npob6neMm,  BAUSHMS
39KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHWE MPUPOAHON U COLManbHON cpedpl;

OCO3HaHWSA HEO6XOAMMOCTM WCNONb30BAHUA [LOCTVXKEHUIA XUMUW ONS pelleHus
BOMPOCOB paLMOHaIbHOro NPMPOLON0/b30BaHUS;

aKTVBHOIO HEeNpuATUA [LeNCTBUM, NPUHOCALLMUX BPef OKPY>XKAHOLLEn MpUPOLHON
cpefle, YMeHMsi MpPOrHo3MpoBaTb HebNaronpuaTHbIe 3KOM0rMYecKne MocnefCcTBUS
npeAnpYHMMaemMbIX AeACTBUIA 1 NpefoTBpaLaTh uX;

Ha/MunA  PasBUTOrO 3KOIOTMYECKOrO MbILWIEHNS, 3KOMIOTUYECKOW  Ky/bTypbl,
onbiTa AeATeNIbHOCTU 3KOJIOMMYECKOM HanpaBfIeHHOCTU, YMEHWS PYKOBOACTBOBATHCA
UMW B MO3HaBaTENIbHON, KOMMYHWKATMBHOW WM COLMANbHON MNPaKTUKe, COCOBHOCTN U
YMEHUS aKTUBHO NPOTMBOCTOATb NALON0OTNN XemModpoobumu;

7) LEHHOCTWN Hay4HOro Mo3HaHMWs:

CHOPMMPOBAHHOCTN MMUPOBO33PEHMNS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHHO
Pa3BUTUA HayKN M OOLLECTBEHHON MPaKTUKK;

MOHMMaHNA CNELUNPUKN XUMUM KaK HayKW, OCO3HaHWS e€ ponn B (POPMMPOBaHUM
PaUMOHa/IbHOTO  HAaY4YHOr0  MbIW/IEHWs, CO3[4aHWM  LeNIOCTHOro  NpeAcTaB/ieHuUs
06 OKpY>KarolLleM MUpe Kak O efVMHCTBE MPUPOAbI N YenoBeKa, B MO3HaHWMN MPUPOAHbIX
3aKOHOMEPHOCTel 1 pelleHnn nNpobaeM CoxXpaHeHWs MPUPOAHOro paBHOBECKUS;

yOeXAEHHOCTM B 0CO60M 3HAYMMOCTUN XUMUKN A/t COBPEMEHHOW LUMBUNN3ALNN: B eé
r'YMaHUCTMYECKO HamnpaB/IeHHOCTU W BaXKHOM poinM B CO3f4aHWM  HOBOM  6Gasbl
MaTepuanbHOM Ky/nbTypbl, PeLleHun rnobanbHbiX Npo6semM YCTOMYMBOIO PasBUTUA
4eN0BEYECTBa - CbIPbEBOM, SHEPreTUUECKON, NULLEBOM N 3KOTOTUYECKO 6e30MacHOCTH,
B pasBUTUM MeAMLMHbI, 0BECneyvYeHnn YCoBWIA YCMELIHOTO TPyAa W 3KOMOTMYECKM
KOMMOPTHOM >XXM3HN KabKAOro YfieHa 00LLEeCTBa;

eCTECTBEHHO-HAY4YHON FPamMOTHOCTW: MOHMMaHWUA CYLLHOCTU METOAOB MO3HaHUS,
MCNONb3YeMbIX B E€CTECTBEHHbIX HayKax, CMOCOOGHOCTM WCMO/b30BaTb MNOMyYaeMble
3HaHWA N9 aHa/M3a M OOBbACHEHUS ABMIEHWUI OKPY)Xatowwero mmpa v npouCXofaLLmX
B HEM W3MEHEHWI, YMeHUs Aenatb O0O60CHOBaHHbIE 3aK/IOUYEHUS HA OCHOBE Hay4YHbIX
(haKTOB M MMEKLMXCA AaHHbIX C LIE/IbI0 NOMYyYEHUS AOCTOBEPHbIX BbIBOAOB;

CMOCOGHOCTN CaMOCTOSITENIbHO MCMONb30BaTb XMMWYECKUE 3HAHWUA AN peLLeHus
Npo6aeM B peasibHbIX XXWU3HEHHbIX CUTyaUusX;

MHTepeca K NO3HaHWIO U UCCeA0BaTe/IbCKOW AesATeNbHOCTH,;

FOTOBHOCTM WM CMOCOGHOCTU K HENpepbIBHOMY 06pa30BaHM0 M camo06pa30BaHuio,
K aKTUBHOMY MO/TYYEHMIO HOBbIX 3HaHWI MO XMMWUW B COOTBETCTBUM C XXWU3HEHHLIMU
noTpebHoOCTAMU;

MHTepeca K OCOGEHHOCTAM TpyAa B pas3fiMuHbIX cepax MpoteccnoHabHOM
AEeATeNbHOCTM.
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dbepgepanbHasa paboyvas nporpamma |Xmmmusa. 10 11 knaccel (6a30Bblii YPOBEHD)

METAMNPEAOMETHbBIE PE3YJ/IbTATbI

MeTanpefMeTHble pe3yibTaTbl OCBOEHWNA Y4eOHOro npeamMeTa « XMmMmns» Ha ypoBHe
cpefHero obuiero o6pasoBaHMs BK/IOYAIOT:

3HaYVMble AN (hOpMMPOBaHUS MMUPOBO33PEHUS obyyaroLmxca
MeXANCUMMNIMHApHbIe  (MeXNpeAMeTHble) 06LeHayyHble TMOHATUSA, OTpaxKaroLuue
LLeNOCTHOCTb Hay4HON KapTWHbI MUpa 1 CNeunguky MeToAoB Mo3HaHUA, UCMO/b3YeMbIX
B €CTEeCTBEHHbIX Haykax (Martepus, BELLeCTBO, 3Heprus, fB/eHue, MpoLecc, CUcTema,
Hay4HbIA (DaKT, NPUHLMM, rMNoTe3a, 3aKOHOMePHOCTb, 3aKOH, Teopus, WCCneLoBaHue,
Habo4eHne, N3MepeHre, 3KCMEPUMEHT 1 Apyrue);

YHuBEpCaNibHble yyebHble aeiicTBUA  (MO3HaBaTefibHble, KOMMYHWKATUBHbIE,
PErynaTUBHbIE), 0b6ecneymsaroLime (POpPMUPOBaHME (YHKLMOHA/IBHOW FPaMOTHOCTU W
COLManbHON KOMMETEHUMN 06yyatoLmxcs;

CMOCOBHOCTL 06yYarloLWMXCA WUCMOMNb30BaTb OCBOEHHbIE MEXAUCLUMINHAPHbIE,
MVPOBO33PEHYECKME 3HAHWSA U YHMUBEPCA/bHbIE YYebHble Ae/iCTBUSA B MO3HaBATENbHON U
COLManbHOM NpaKTuKe.

MeTanpegMeTHble pe3ynbTaTbl OTPaXatoT OBMafleHNe YHUBEPCA/IbHbIMW YUYebHbIMU
Mo3HaBaTe/lbHbIMU, KOMMYHUKATUBHBIMU W PErYNATUBHBLIMU AeACTBUAMN.

No3HaBaTe/IbHble YHUBEPCA/IbHbIE YUYEOHbIE AENCTBUS
BasoBble fornyeckune aeicTBUA:

CamMOCTOATENbHO (POPMYNMPOBATb U aKTyann3mpoBaTb NpobsemMy, BCECTOPOHHE eé
paccmaTpuBarth;

onpeaenaTb LUenn AesTenbHOCTK, 3a4aBasi NnapaMeTpbl U KPUTEPUN UX JOCTUXKEHUS,
COOTHOCUTb pe3yNibTaTbl AeATe/IbHOCTU C NMOCTaBAEHHbIMU LENsSMU;

MCMO/b30BaThb NMPU OCBOEHWUM 3HAHWIA NPUEMBI TOTUYECKOr0 MbILLEHNS - BbIAENSATb
XapaKTepHble MNPU3HAKM MOHATUIA WM yCTaHaB/IMBATb MX B3aMMOCBS3b, WCMO/b30BaTb
COOTBETCTBYIOLLME NOHATUA 151 OOBACHEHUS OTAENbHbLIX (PAKTOB U ABNEHUIA;

BbIGMpaTb OCHOBaHWS M KPUTEPUWU ANS KnacCU(MKaumMm BELECTB U XUMUYECKUX
peakuuii;

yCTaHaB/MBaTb  MPUYMHHO-CNEACTBEHHbIE  CBA3M  MeXAy  M3ydaeMbiMU
SBNEHUSIMMU;

CTPOUTbL /IOrMYeCcKne paccy>XaeHuns (MHAYKTUBHbIE, AeAYKTVBHbIE, MO aHanorum),
BbISIBNSATb  3aKOHOMEPHOCTM UM MNPOTUBOPEUNS B  pacCMaTpPUBAEMbIX  SIBNEHUSX,
(hopMynMpoBaTb BbIBOAbLI W 3aK/THOUEHUS;

NMPUMEHATb B MpOLEcce MO3HaHWA, WUCMNOMb3yeMble B XUMWUW CUMBOSIMYECKME
(3HakoBble) Mofenu, Npeobpa3oBbiBaTb MOAE/bHbLIE NMPEACTaBNEHNA - XUMUYECKUIA 3HAK
(cumBON) aneMeHTa, XMMUYeckasi (hopMmyna, YpaBHEHWE XUMWYECKON peakuum -
MpU peLLleHnmn y4ebHbIX NO3HaBaTeIbHbIX M MPAKTUUYECKMX 3a4a4y, NPUMEHATb Ha3BaHHbIE
MOJe/IbHble NPeACTaBNeHNA [NA BbIABMEHMSA XapaKTePHbIX MPU3HAKOB W3y4YaeMblX
BELLECTB Y XUMNYECKNX PeakLiA.
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depaepanbHasa paboyas nporpamma | Xumums. 10-1 | knaccbl (6a30Bblit YpOBEHb)

Ba3oBble nccregoBaTe/ibCKNe LeCTBUSA:

BNafleTb OCHOBaMW MeTO0B Hay4YHOr0 MO3HAHWSA BELLECTB U XUMUYECKUX peaKLuii;

(hopmynupoBaTh LeM U 3afa4nm UCCNefoBaHUs, WCMOMb30BaTb MOCTaB/IEHHbIE Y
CamMOoCTOSITENIbHO CPOPMYNMPOBaHHbIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HaHUA |
OCHOBbl A9 (hOPMMPOBAHWUSA TUMOTE3bl MO MPOBEPKe MPaBU/IbHOCTU BbICKa3blBaEMbIX
CYXXAEHWNIA;

BNafleTb HaBblKaMy CAMOCTOATENbHOIO NIaHNMPOBaHWS Y NPOBEAEHNS YHEHNYECKNX
3KCNEpMMEHTOB, COBEPLUEHCTBOBaTbL YMeEHWs HabnwgaTb 3a X0A0OM  Mpolecca,
CaMOCTOATE/IbHO MPOrHO3MpOBaTb €ro pesynbtar, (opMynMpoBaTb 00600LeHNA U©
BbIBOA4bl OTHOCWUTE/IbHO [AOCTOBEPHOCTM Pe3y/nbTaToB WCCMeAoBaHUs, COCTaB/sATh
060CHOBaHHbIM OTYET 0 NPoAenaHHo paboTe;

nprobpeTaTb OMbIT YYEHNYECKON NUCCNef0BaTeNIbCKOM U NPOEKTHON AeATeNbHOCTH,
MPOSBNATL CNOCOOHOCTb U FOTOBHOCTb K CAMOCTOATE/IbHOMY NOWCKY METOZO0B pPeLleHus
MPaKTUYeCKNX 3a4ad, MPUMEHEHNIO Pa3NINYHbIX METOAOB MO3HAHWS.

Pa6oTa ¢ nHopmaumeit:

OpPVEHTUPOBATLCA B Pa3/IMYHbIX WCTOYHWMKAX WMHGopMauuy (Hay4yHo-nonynspHas
nuTepatypa XMMUYECKOTO COZEepXKaHWs, CrnpaBOYHble Nnocobus, pecypcbl VIHTepHeTa),
aHaM3MpoBaTh MHMOPMALMIO Pas3/IMYHbIX BULOB M (HOPM MPeACTaBieHus, KPUTUYECKU
OLEeHVBaTb €€ OCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

(hopmynIMpoBaTh 3anpochl U MPUMEHATb pa3INyHble METOAbI NP MOUCKe U 0TOope
MHopMaLMK, He06XOLMMON ANA BbINOMHEHNS YUYebHbIX 3afa4 onpefenéHHOro T1na;

npuobpetaTtb  ONbIT  WCNOMb30BaHUA  MH(OPMALUOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTUIA U Pa3INYHbIX NOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO BbIGMPaTL ONTUMaIbHYH (DOPMY MNpeACTaB/ieHNs WH(OpMaLUK
(cxembl, rpadmku, guarpaMmmbl, TabnuLbl, PUCYHKN 1 ApYTUe);

MCNONb30BaTb Hay4HbIA A3bIK B KayeCTBe CpefcTBa Npu paboTe € XMMUYECKOM
MHOpMaLMen: NPUMEHATb MeXMNpeaMeTHble ((PU3NYECKMe Y MaTEMATUYECKME) 3HAKN U
CUMBO/IbI, opMysibl, ab6peBMaTypbl, HOMEHKNATYPY;

MCNOMb30BaTb M Mpeobpa3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME — CPeAcTBa
Harng4HoOCTw.

KOMMYHMKaTVBHbIE YHUBepPcasibHble yUYebHble JeiCTBUS:

3afaBaTb BOMPOCbI MO CYLIECTBY O06GCYXaeMoil TemMbl B Xo4e Avanora
WM - OUCKycCuM, BbICKasblBaTb  WAeW, (OPMYNMPOBaTb CBOM  MPEJIOKEHMS
OTHOCUTENLHO BbIMONHEHMS NMPEANOXKEHHOW 3a4auu;

BbICTYNaTb C Mpe3eHTauueld pe3ynbTaToB  MO3HABATeNbHON  [eATENbHOCTH,
MONyYeHHbIX CamMOCTOSTENIbHO WM COBMECTHO CO CBEPCTHMKAMM TMpU BbINOMHEHUM
XMMUYECKOr0 9KCMEPUMEHTa, MPaKTUYeCcKo paboTbl MO WCCEAO0BaHWIO CBOWCTB
M3yyaeMbIX BELLECTB, peanu3auuy y4yeGHOro NpoekTa M (HOPMYNMPOBaTh BbIBOADI
Mo pe3ynbTaTamM MPOBEAEHHbIX WCCNeAoBaHWiA MyTEM COrnacoBaHWst NO3ULMIA B Xofae
06CYXAEHMS1 1 06MEHa MHEHUSIMU.
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PerynatuBHble yHUBeEpPCa/ibHble y4ebHble AeNCTBUSA

CaMOCTOSTENbHO  M/laHMpOBaTb M OCYLLECTBASATb  CBOK  MO3HABATE/IbHYHO
[eATeNIbHOCTb, Onpefenss e€ uenM W 3afadv, KOHTPO/AMpoOBaTb M MO Mepe
Heo6X04AMMOCTM KOPPEeKTUPOBaTb NpegnaraeMblid afirOpUTM AeACTBUA NPU BbINONHEHWM
y4ebHbIX N 1UcCnefoBaTeNIbCKUX 3adad, BblOMpaTb Hambosee ahPeKTUBHLIA CNOco6 nxX
PEeLLeHNs C YYETOM MOMYYEHWUA HOBbIX 3HAHWUIA O BELLECTBAaX U XMMUYECKNX peakuusiX;

OCYLLECTBNATb CaMOKOHTPO/Ib CBOEN [AeATeNbHOCTM Ha OCHOBE CcamoaHaiv3a W
CaMOOLeHKN.

NMPEAMETHbBIE PE3YJIbTATDI
10 KJTACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHUS Kypca «OpraHMyecKass XMmMus» 0TpaKaroT:

ChOpMMPOBAHHOCTb NPEACTaB/IEHNIA O XMMUYECKON COCTaBNSAOLWEN eCTECTBEHHO-
Hay4HOWN KapTWHbI MUPa, PO/IN XUMMUK B MO3HAHUW SBNEHWI NPUPOAbI, B (hOpMMUPOBaHUM
MbILLUSIEHUS W KYNbTYPbl IMYHOCTK, €€ (YHKLMOHANbHOW rpaMOTHOCTU, HEO6XO0AMMON
0N1A pelleHns NpakTUYecKuxX 3afady W 3KOMOrmyeckM O6OCHOBAHHOIO OTHOLUEHWUS
K CBOEMY 3[J0POBbIO U MPUPOAHOW Ccpese;

B/lafileHe CUCTEMON XMMUYECKMX 3HAHWIA, KOTOpast BK/IOYAET: OCHOBOMO/IararoLmne
NOHATUSA (XUMWYECKWUIA 3/1EMEHT, aTOM, 3/IeKTPOHHasa 0060/104Ka aTtoma, MOJIeKYna,
B&/IEHTHOCTb, 3/IEKTPOOTPULATE/NIBHOCT, XMMMUYecKas CBfA3b, CTPYKTYpHasd opmyna
(pa3BépHyTas M COKpaLlEHHas), Mo/ib, MONSIPHAsA Macca, MOMSAPHBIA 00bEM, YrNepOaHbIN
CKeneT, PYHKUMOHaNbHaA rpynna, pagukan, U3omepus, N30Mepbl, FOMOMIOrMYECKUIA pag,
romMosiorv, YrfieBOLOPOAbl, KWUCNOPOL W a30Tcofepikaline COefLVMHEHUs, MOHOMep,
nonvuMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJEKY/ISPHbIE COEANHEHNSA); TEOPUMN U 3aKOHbI
(TeopuA CTpoeHUs opraHn4Yeckmnx selects A.M. byTnepoBa, 3aKOH COXpPaHeHWsi Macchbl
BELL,ECTB); 3aKOHOMEPHOCTW, CUMBOIMYECKUI A3bIK XUMUW; MUPOBO33PEHYECKME 3HAHNS,
nexawjme B OCHOBE MOHUMaHUSA MPUYUHHOCTU M CUCTEMHOCTU XUMUYECKUX ABNEHWIA,
(hakTONOrMYeckne CBeAeHUS O CBOWCTBAX, COCTaBe, MOJyYeHUU U 6Ge30MacHoOM
MCMOMb30BaHNN  BAXHEMLIMX OPraHWyeckKMx BeLecTB B OblTy W NPakTUYecKow
[eATe/IbHOCTU Yesl0BEeKa;

CPOPMUPOBAHHOCTb  YMEHWI  BbISBMATD  XapakKTepHble MPU3HaKW  MOHATUMN,
yCTaHaB/MBaTb WX  B3aMMOCBA3b,  WCMOMb30BaTb  COOTBETCTBYHOLME  MOHATUA
npy OnucaHUy cocTaBa, CTPOEHUA W NPEeBPaLLeHNiA OpraHUYecKmUX CoOeJUHEHW;

COPMUMPOBAHHOCTL  YMEHUNA MCMOMb30BaTb  XUMWUYECKYHD  CUMBOJIUKY
A1 COCTaB/IEHNA MOMEKYNAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOW, COKPALLEHHOI) (hopMy/I
OpraHMYecKMxX BeLLECTB M YPaBHEHWUA XMMMUYECKUX peakuuil, M3rotasnvBaTb MOLENN
MO/IEKYNl ~ OpraHMYyecKMX BeLeCcTB AN  WAIKOCTpPauMM  UX  XUMUYECKOTO U
MPOCTPAHCTBEHHOI O CTPOEHUS;

CPOPMUPOBAHHOCTb  YMEHWIN  yCTaHaBNMBaTb  MPUHALJ/IEXKHOCTb  U3YYeHHbIX
OpraHNYecKnx BELLEeCTB MO WX COCTaBy W CTPOEHWIO K OnpefenéHHOMY Knaccy/rpynne
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coeuHeHWn  (YrneBOfOPOAbl,  KWCMOPOA4 WM a30TCOAepXalivMe  COoeAuHeHus,
BbICOKOMOJIEKY/ISPHbIE  COEAMHEHMs)), [faBaTb WM Has3BaHWA MO CUCTEMATUYECKOM
HomeHknatype (IUPAC), a Takxe nNpuBOAWUTL TPUBMA/bHblEe Ha3BaHUA OTAENbHbIX
OpraHnyecKmx BeLecTB (3TWMEeH, NPONWEH, aueTUeH, STUNEHTINKOb, TINLUEPWH, (heHonN,
(hopmanbaerng, auetanbaerng, MypaBbMHas KUCNOTa, YKCYCHast KWCMOTa, OfIeMHOBas
KMCNOTa, CTeapuMHOBasA KMCNOTa, M0K03a, (PPYKTO3a, Kpaxma, Lesnosa, rmumH);

ChOpMMPOBAHHOCTb YMEHUSI ONpPeAensiTb BULbI XMMUYECKOW CBA3M B OPraHNYeCcKmnx
coefMHeHMAX (OAMHAaPHbIE U KpaTHbIE);

C(hOPMMPOBAHHOCTb ~ YMEHWUA  MPUMEHSATb  MONOXEHUA  TEOpUM  CTPOEHWS
opraHunyeckux BewectB A.M. byTnepoBa A/ OOBACHEHWUS 3aBUCMMOCTM CBOWCTB
BELLECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHEeHNS MaccChl BELLECTB;

C(hOPMMPOBAHHOCTb YMEHWI XapaKTepu3oBaTb COCTaB, CTPOEHWe, (DU3NYecKue U
XUMUYECKMe CBOMCTBA TUMUYHBIX NPeACTaBUTENEN Pa3/IMYHbIX KNacCOB OPraHMYecKmx
BeLlecTB (MeTaH, 3TaH, 3TWMEeH, MPONWeH, aueTuneH, 6yTaaneH-1,3, MeTunbyTagneH-
1,3, 6GeH30n, MeTaHO/, 3TaHO/, 3TU/EHTNINKOMb, TNULEPUH, (eHOs, aueTanbierung,
MypaBbMHaA WM YKCYCHas KWCMOTbl, [/IIOKO3a, Kpaxmas, Lennts03a, ammHOYKCyCHas
KICNOTa), WAMOCTPUPOBATb TFEHETUYECKYID CBA3b MEXAY HUMW  ypaBHEHWUAMU
COOTBETCTBYIOLMUX XUMUYECKNX pPeakuuii ¢ MCNO/b30BaHWEM CTPYKTYPHbIX (hOpMyIi;

C(hOPMMPOBAHHOCTb YMEHMSI XapakKTepu3oBaTb WCTOYHWKW  YT/1eBOAOPOAHOI0
Cbipbs (He(hTb, NPUPOAHbLIA ra3, Yronb), CNOCO6bI MX NepepaboTKM W MPaKTUYECKoe
NMPUMeHeHWe NPOAYKTOB nepepaboTKu;

ChOPMMPOBAHHOCTb YMEHUI NPOBOANTL BbIYMUCIEHUSA MO XUMUYECKUM YPaBHEHUAM
(Maccbl, 06bEMa, KOMMYecTBa WCXOLHOrO BellecTBa WM NPOAYKTa peakuuMn no
M3BECTHbIM  Macce, O0O0bEMY, KO/IMYECTBY OJHOIO W3  WCXOAHbIX  BELLEeCTB
UM NPOAYKTOB peakuum);

C(hOPMMPOBAHHOCTb YMEHWA BNafeTb CUCTEMOM 3HaHWMI 06 OCHOBHbLIX MeTOofaxX
HaY4YHOro MO3HaHWs, UCMOJb3YEMbIX B XUMWUW MPU U3YYEHUN BELLECTB M XUMUYECKMUX
ABNEHNA (HabngeHne, N3MepPeHne, 3KCMEPUMEHT, MOAENMPOBaHUE), WMCMO/b30BaTh
CUCTEMHbIE XMMWYECKME 3HAHUA ANA MPUHATUA PELUEHMIA B KOHKPETHbIX YXU3HEHHbIX
CUTYyaUMsX, CBA3AHHbIX C BELLECTBaMU U UX NMPUMEHEHVEM;

ChOpMMPOBAHHOCTL YMEHMIA cobntofaTb Mnpasuia MONb30BAHUA XMMUYECKOM
nocyoin 1 nabopaTopHbiM 060pya0BaHNEM, a TaKXKe npasu/ia 0bpaLleHns C BeLecTBaMu
B COOTBETCTBUM C UHCTPYKLMAMM MO BbIMOTHEHWNIO N1a60PaTOPHbLIX XUMUYECKMX OMNbITOB;

COPMMPOBAHHOCTL ~ YMEHWI  NJaHMpoBaTb M BBIMOMHATD  XUMUYECKUI
3KCNEPUMEHT (NpeBpalleHnss OpraHMYecKMX BELLECTB MNPW HarpeBaHWW, MOy4YeHue
3TWNEHa N M3Y4YeHWe ero CBOKMCTB, KayeCTBEHHble peakuun OpraHuWYecKnx BELLECTB,
feHaTypaums 6enKoB MNpW HarpeBaHWW, LBETHble peakuuy GefKoB) B COOTBETCTBMU
C npaBunamy TeXHUKM 6e30MacHOCTM Mpu 0bpalleHnn ¢ BellecTBamy 1 nabopaTopHbIM
obopyfoBaH/eM, NpPeAcTaBnATb pe3yfibTaTbl XMMUYECKOro 3KCMepuMeHTa B (hopme
3anucy ypaBHEHWIA COOTBETCTBYHOLMX peakunin 1 hopMymMpoBaTb BblBOAbI HA OCHOBE
3TUX Pe3y/bTaToB;
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CPOPMMPOBAHHOCTL  YMEHWA  KPUTUYECKU  aHaIM3MPOBaTb  XMMMWYECKYHO
MH(OPMaLMIO, NOMyYaeMyHo U3 pasHbIX UCTOUYHMKOB (CpeAcTBa MacCcoBOW UHGopMaLun,
VHTepHeT n gpyrux);

ChopMMPOBAHHOCTbL YMEHWIA CO6/I0AATL NpaBuia 3KON0rMYeCKN LenecoobpasHoro
nosefeHns B 6bITY M TPYAOBOW LeATENIbBHOCTU B LieSIIX COXPaHEHWs CBOEro 340p0BbSA U
OKpY>KaloLlelh NpUpPOAHOIA cpedbl, OCO3HaBaTb OMACHOCTb BO3AENCTBMSA Ha >KMBblE
OpraHn3mbl onpefenéHHbIX OpraHMYecKnX BelLecTs, NOHMMaA cMbici nokasatensa MAK,
MOACHATb Ha MpUMepax Crocobbl YMeHbLUEHMA W NpefoTBPaLLeHUs WX BPeLHOro
BO3MENCTBMSA Ha OPraHn3m YenoBeKa;

ANA 00yYaloLWNMXcAd C  OrpaHUYeHHbIMW BO3MOXHOCTAMU  3[0POBbSA:  YMeHwue
MPUMEHATb 3HAHUA 00 OCHOBHbIX [OCTYMHbIX MeToAax MO3HaHMS BELWeCTB MU
XUMNYECKUX ABNEHNIA;

OIS CenbiX U cnaboBmaalmx obydarowmxcs: yYMeHUe WKCMosb30BaTh penbedHo
TOYeYHY0 cucteMy 0603HaveHuin J1. bpaiing gns 3anucm XUMMYecKnX opmyi.

11 KJIACC

MpegmeTHbIE pe3yNbTaThl O0CBOEHUS Kypca «O6LIas W HeopraHuyeckas XUMUsS»
OTPaXatoT:

ChOPMMPOBAHHOCTb  MPeACTaBMIEHWIA: O  XMMMWYECKOM  COCTaBNsOLLel

eCTEeCTBEHHO-Hay4YHOW KapTUHbI MUpPa, POAN XMMWW B NO3HAHUW SBAEHWIA NPUPOAHI,
B (DOPMUPOBAHUM  MbILWNEHUA W KYNbTYpbl  IMYHOCTW, €&  (hYHKUMNOHAIbHOMN
rpaMoOTHOCTK, HeOOXOAMMOW [NA peleHus NPakTUYeCKMX 3afady W 3KONOrMYecku
060CHOBaHHOIO OTHOLUEHMSI K CBOEMY 3[J0POBbIO U MPUPOAHON Cpese;

BfafeHre CUCTEMON XMMMYECKMX 3HaHWIA, KOTOpas BK/IKOUAeT: OCHOBOMO/araroLmne
MOHATUA (XUMWYECKWUIA 3M1EMEHT, aToM, M30TOn, S-, pP-, d- 3MEKTPOHHble 0OpbuTanu
aToMOB, VOH, MOSIeKyna,  MOfb, MONAPHbIA 06bEM, Ba/IEHTHOCTDb,
3/IeKTPOOTPULLATE/IbHOCTL, CTEMEeHb OKUC/IEHUS, XUMUYecKas CBA3b (KOBa/leHTHas,
MOHHas, MeTa/nyecKas, BOAOPOAHAs), KpUCTaNIMYecKas PeweéTKa, TUMbl XUMUYECKMX
peakLumin, pacTBOp, 3MEKTPONNUTLI, HEINEKTPOANUTbI, ANEKTPONUTMYECKAs AmMccoumaums,
OKUC/INTENlb,  BOCCTAHOBWUTE/b, CKOPOCTb  XUMWYECKOW  peakumu, XUMUYECKoe
paBHOBECWME); TeOpMM U 3aKOHbl (TEOpMsi  3NEKTPONMTUYECKOA  Auccoumaumu,
nepuognyeckunii 3akoH .. MeHfeneeBa, 3aKOH COXpaHeHWUs MacCbl BELLECTB, 3aKOH
COXPaHEHUsI M MpPeBpaLLEHNs SHEPrUn MpPU XUMUYECKUX peakumsx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKNIA  A3bIK  XUMWUW, MUPOBO33PEHYECKME 3HaHMS, fexalme B OCHOBE
MOHUMAHNA MPUYMHHOCTU MU CUCTEMHOCTU XMMMUYECKMUX ABMEHWUIA, (HaKTONOrMYeckme
CBefleHMs 0 CBOMCTBaX, COCTaBe, MOMyYeHUN 1 6e30MacHOM UCMO/b30BaHUM BaXKHEMLLNX
HeopraHMyecKmnx BeLLECTB B ObITY U NMPaKTUYECKOW LeATeSIbHOCTU Ye/I0BeKa;

COPMMPOBAHHOCTb  YMEHWIA  BbISBNATbL  XapakKTepHble  MPU3HaKU  MOHATUMN,
yCcTaHaBnMBaTb WX  B3aMMOCBA3b,  WCMNOMb30BaTb  COOTBETCTBYHOLLME  MOHATMUS
Mpy OMMCaHUN HeopraHMYeCKNX BELLECTB N UX NPEBPALLEHWA;
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CPOPMMPOBAHHOCTL  YMEHWIA MCMONb30BaTb  XUMWYECKYHD  CUMBOIUKY
ANA cOCTaBneHus  ()OPMyN  BEWECTB WM YPaBHEHUA  XUMWYECKUX  peakuuid,
cuctemaTtudeckyto HomeHknatypy (IUPAC) un TpuBManibHble Ha3BaHMS OTAE/bHbIX

HeopraHMYyecknx BellecTB (yrapHblii ras, Yrnekucsblid ras, aMmMmuak, raliéHas u3BecTb,
HeraléHas 13BecTb, NMUTbEBas CoAa, NUPUT U ApYrue);

CPOPMUPOBAHHOCTL YMEHWIA ONpeaensiTb BaleHTHOCTb W CTENeHb OKUC/IEHUS
XUMNYECKNX 3/1EMEHTOB B COEAIVHEHMUSX Pa3/IMY4HOrO COCTaBa, BWA, XMMWUYECKOW CBA3M
(KoBaneHTHas, WOHHasdA, MeTaJIMYyeckas, BOAOPOAHAs) B  COEAMHEHUAX,  TWN
KPUCTaNIMYECKON PELUETKM KOHKPETHOrO BelecTBa (aTOMHas, MOMEKY/NSApHas, MOHHas,
MeTa/lInyecKasn), XxapakTep cpefbl B BOAHbIX pacTBOpaxX HeOpraHMYecKuUx CoeauHeHUN;

CPOPMMPOBAHHOCTb YMEHWUIA YCTaHaB/MBaTb MPUHAANEXHOCTb HEOPraHUYecKmx
BELLECTB MO WX COCTaBy K OMNpeAenéHHOMY Knaccy/rpynne coefuHeHWn (MpocTble
BeLecTBa - MeTa//ilbl U HeMEeTa//bl, OKCWAbI, OCHOBAHWA, KWC/OTbl, am{OTepHble
rMapoKcuabl, conm);

C(POPMUPOBAHHOCTb  YMEHWIA  PacKpbiBaTb  CMbIC/T  MEPUOLMYECKOr0  3aKoHa
O.N. MeHpeneesa N JeMOHCTPUPOBaTb €ro CUCTEMATU3NPYIOLLYI0, 0OBACHUTENbHYIO U
MPOTHOCTUYECKYHO (DYHKLNW;

C(hOPMUPOBAHHOCTb YMEHUI XapaKTepu3oBaTb 3/1IEKTPOHHOE CTPOeHWe aTOMOB
XUMUYECKNX 3nemMeHToB 1-4 nepuogoB [lepuoanyeckoin CUCTEMbI  XUMUYECKUX
anemeHToB [./. MeHaeneesa, UCNOMb3yA MOHATUA «S-, P-, 0-3/IEKTPOHHbIE OpbUTaNN»,
«3HEepreTMYeckne YpPOBHU», OODBACHATb  3aKOHOMEPHOCTW  U3MEHEHWS  CBOWCTB
XUMUYECKUX 3/IEMEHTOB N UX COEAMHEHMIA MO nepuogam v rpynnam Mepruognyeckoi
CUCTeMbl XMMUYECKUX 3nemeHToB .. MeHaeneesa;

C(hOpMMPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb (OMUCbIBaTb) 06LLME XUMUYECKMe
CBOWCTBA  HEOpraHMYyeCKUX  BELWECTB  Pas3/IMYHbIX  KnaccoB,  MOATBepXAaTb
CyLLeCTBOBaH/WE TEHETMYECKOM CBA3N  MeXAy HeopraHuyecKUMn  BeLlecTBamMu
C MOMOLLbIO YPaBHEHWIA COOTBETCTBYHOLNX XUMUYECKNX PeaKLii;

C(hOPMUPOBAHHOCTb  YMEHUA  KnacCUUUMPOBaTb  XMMMUYECKMe  peakuuu
Mo pas3/IMyHbIM MpU3HaKaMm (YUCIy U COCTaBy pearvpyrlowmx BeLecTs, TernsioBoMy
3a(heKTy peakumn, W3MEHEHUIO CTeneHel OKUC/IEHUS 3M1eMEHTOB, 06paTUMOCTW
peakuuun, y4acTuio KaTasmsaTopa);

C(hOPMMPOBAHHOCTb YMEHWIN COCTaBNATbL YPaBHEHUSA peakuuid pasfinyHbIX TUMOB,
MOJSIHbIE M COKpaWéHHble YpPaBHEHUS peakuuii MOHHOrNo O6MeHa, Y4YMTbiBas YCoBUS,
MNPy KOTOPbIX 3TU peakumum nayT Ao KOHLa;

CPOPMMPOBAHHOCTL ~ YMEHWA  MNPOBOAWUTL  peakumu, MOATBepPXAatoLme
KayeCTBEHHbI COCTaB Pa3/IMUHbIX HEOPraHMYeCKMX BELEeCTB, pacrno3HaBaTb OMbITHLIM
MyTEM MOHbI, NPUCYTCTBYIOLME B BOGHbIX PacTBOPaxX HeOPraHMYecKnX BeLLeCTB;

CPOPMMPOBAHHOCTb  YMEHUI  packKpbiBaTb CYLLHOCTb OKNCNUTENbHO-

BOCCTaHOBUTE/bHbIX pPeakLMin NocpeacTBOM COCTaB/IEHUS 3NEKTPOHHOIO 6anaHca aTuX
peakumii;
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COPMMPOBAHHOCTb YMEHUIA OOBACHATb 3aBUCUMOCTb CKOPOCTU XMMMUYECKOM
peakuuyM OT PasINYHbIX (HaKTOPOB; XapaKTep CMELLEHMS XMMUYECKOro pPaBHOBECUSA
B 3aBMCMMOCTU OT BHELLHero Bo3gencTauna (npuHuun Jle LWaTense);

CHOPMMPOBAHHOCTL YMEHUIN XapaKTepmn3oBaTb XMMUYECKMe NPOLECChI, Nexaline
B OCHOBE TMPOMbIL/IEHHOTO TMOMlyYeHWS CEepPHOM KWCNOTbl, aMMMaka, a Takxke
chopMMPOBaAHHOCTb NPeACTaBneHNIA 06 0OLMX HaYYHbIX MPUHUMNAX U 3KONOrMYECKMX
npobnemax XMMUYECKOro Npou3BOACTBA;

ChOpMMPOBAHHOCTL YMEHMWI NPOBOANTL BbIYMUCIEHUS C UCMOMb30BAHMEM MOHATUA
«MaccoBas JoNa BeLecTBa B pacTBope», 00BbEMHbIX OTHOLLIEHMWI ra3oB NPy XUMUYECKNX
peakuusx, Maccbl BewecTBa WM 06bEMa rasoB Mo M3BECTHOMY KOIMYECTBY BeELLECTBA,
macce nnm o6bLEMY OAHOr0 M3 y4acTBYHOLIMX B peakuumn BeWecTB, TEMnJ0BOro agyexra
peakuMm Ha OCHOBE 3aKOHOB COXPaHeHMS MacCbl BELLECTB, MPEBPALLEHNS U COXPaHEHNS
3Heprum;

C(hOpMMPOBAHHOCTbL YMeHWI cobntogatb npaBuna Mosb30BaHUA  XUMUYECKOM
nocyfoi 1 nabopaTopHbIM 060pyA0BaHMEM, a TaKXKe Nnpaswia 06paLLleHuns ¢ BeLecTBaMm
B COOTBETCTBUWN C MHCTPYKLMSAMUN MO BbINOSHEHMIO Nab0paTOPHbLIX XMMNYECKNX OMbITOB;

C(hOPMMPOBAHHOCTb  YMEHWA  NMaHWpoBaTb W BbIMOMAHATL  XUMUYECKMWI
aKCnepuMeHT (pas3fioKeHWe MepokcMaa BOLOPOJA B MPUCYTCTBUMM  KaTanm3artopa,
onpefeneHne cpeabl PacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCAIbHOMO MHAMKATOPA,
BNIUSHME Pa3/IMYHbIX PaKTOPOB Ha CKOPOCTb XMMWYECKON peakumn, peakumv UOHHOTO
06MeHa, KauyeCTBEHHbIE peakuMmn Ha cynbdat-, KapboHaT- 1 XNOpPUL-aHUOHbI, Ha KaTUOH
aMMOHMS, peLLeHne 3KCNepMMEHTa/IbHbIX 3afay Nno TeMaMm «MeTansibi» 1 «HeMeTanbi»)
B COOTBETCTBUM C MpaBuIaMy TEXHUKM 6e30MacHOCTM Mpu obpalleHnn ¢ BeLlecTBaMu U
nabopaTopHbIM obopyaoBaHveM, MpeacTaBnATb  pe3ynbrarhl XNUMMNYECKOro
aKcnepMMeHTa B (hopme 3anmMcuM  ypaBHEHUIA COOTBETCTBYIOLMX peakuuii wu
(hopMynnpoBaThb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

COPMMPOBAHHOCTb ~ YMEHWUA  KPUTUYECKM  aHa/IM3MpoBaTb  XUMWUYECKYHO
MHopMaLMio,  MNOMyvyaemMytd M3 pasHbIX  WUCTOYHMKOB  (CpeAcTBa  MacCOBOM
KOMMYHUKaummn, NIHTEPHET 1 Apyrux);

CHOPMMPOBAHHOCTb YMEHUI COONIOAATL MpaBusia 3KONOrMYEeCcKU LienecoobpasHoro
noBefeHns B ObITY U TPYAOBOWN AeATENbHOCTM B LieNIAX COXPaHEHNs CBOEro 340p0BbS U
OKpY>KatoLlel MpUPOAHOIA cpefbl, OCO3HaBaTb OMAacHOCTb BO3AENCTBUA Ha >XWBble
OpraHvM3mbl ONpeAenéHHbIX BeLLeCTB, MOHWMas cMbicn nokasatens MAK, NOACHATb
Ha NpuMMepax Crnocobbl YMeHbLUeHUS WM NPefoTBpalLeHns UX BPeAHOro BO3AENCTBUS
Ha OpraHu3M YesioBeKa;

ANs obyvalolmxca € OrpaHWYeHHbIMW  BO3MOXHOCTSIMW  3[,0POBbA:  YMEHWe
NPUMEHSATb 3HAHMA 00 OCHOBHbIX AOCTYMHbLIX MeEToAax MO3HaHWA BeWEeCTB U
XUMUYECKMX SIBNEHWNA,

ANA CNenbiX U cnaboBuasaLWLMX 00y4YatoLWmMXca: YMEHMEe WCMoMb30BaTb PenbediHO
TOYEYHYI0 CMCTeMY 0603HaYeHWiA J1. bpaiina ans 3anucu XMMUYeCKnUX opmys.
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TEMATUYECKOE NNAHNPOBAHWE

10 KN1ACC
HanmeHoBaHWe
i/ pasgenos v Tem

y4yebHOro npegverta

Konnuectso
YyacoB

®depnepanbHas paboyas nporpamma j Xumms. 10-1 | knacchl (6anoBbLL YpOBEHb)

MporpaMMHOe CofgpXKaHue

Pasgen 1. TeopeTn4ecKme 0CHOBbI OPraHNYecKoi XMMmm

11 Tpegmet
OpraHM4ecKomn Xummu.
Teopus CTpoeHus
OpraHny4ecknx
COeaVHEHWIA
A.M. byTneposa

3

MpesMeT opraHMyecKol Xumun:

eé BO3HWKHOBEHVE, Pa3BUTLE U
3HaueHwe B MOJyUYEHUN HOBbIX BELLECTB
1 MaTepuanos. Teopusi CTPOEHNS
OpPraHNYecKUX COeANHEHNI

A.M. byTneposa, eé 0OCHOBHble
nonoXxeHws. CTPYKTypHble (opMy/ibl
OpraHMYeckux BeLlecTs. Fomonorus,
n3omepus. Xnmmueckas CBsi3b

B OPraHNYeCKuNX COeAMHEHUAX: KpaTHble
CBA3W, C U N-CBA3M.

MpeacTaBneHne 0 Knaccugrkalmm
OpraHuyeckux BellecTB. HomeHknaTypa
OpraHN4ecKnX CoeanHeHUI
(cuctemarnyeckas) v TpUBMasIbHbIE
Ha3BaHUs BXKHEMLIMX MpeacTaBuUTEsNel
KNaccoB OpraHUYecKnX BeLLeCTB.
AKcnepUMeHTa/IbHbIE METOZbI

M3yYeHWs BELLIECTB U UX NPEBPALLEHUIA:

OCHOBHble BUbI AEATENILHOCTU
obyuyatoLmxcs

PackpbiBaTb CMbIC/T M3yYaeMbIX
MOHATWIA (BbIBNATL UX XapaKTepHble
MpU3HaKK), ycTaHaBnBaTb WX
B3alIMOCBS13b.

MpUMeHATL NONOXEHUS Teopun
CTPOEHNS OPraHNYECKUNX BELLECTB

A. M. byTneposa g1 06bACHEHNA
3aBMCMOCTY CBOMCTB BELLECTB OT WX
COCTaBa W CTPOEHWS.

Vcrnonb3oBaTb XMMUYECKYHO CUMBO/IUKY
[NS COCTaBMIEHNS MONEKYNAPHBIX 1
CTPYKTYPHbIX (Pa3BEpHYTOIA,
COKpaLLEHHOI) hopMyn OpraHNYecKmnx
BELLECTB.

OnpegensTb BULbI XMMUYECKON CBA3U
(oguHapHble, KpaTHbIE) B OpraHUYecKnx
COELHEHUSIX.

PackpbIBaTb poJib OpraHUYecKon XUMmm
B NPUPOLE, XapaKTepu3oBaTb ee
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VToro no pasgeny
Pasgen 2. Yrnesofopogbl

21

2.2

MpeaenbHble
yrnesofopoabl —
aNKaHbl

HenpegenbHble
Yrnesoopofpl:
aNKeHbl, anKagmneHbl,
AIKVHbI

depnepanbHas paboyas nporpamma | Xumus. 10-11 knacchl (6a30Bblil YpOBEHb)

 lemoHcTpauuu:

- 03HaKOMJIEHMe ¢ obpasLiamui
OpraHMYecKMX BeLLeCTB U MaTepuanamu
Ha VX OCHOBE;

- ONbITbl MO NPEBPALLEHNIO
OpPraHNYecKMX BELLECTB NPW HarpeBaHUn
(nnasneHune, 0byrnnBaHe 1 ropeHue).

* JlabopaTopHble OnbITbI:

- MOZeNMpoBaHue MOeKy
OpraHMYecKMX BeLLEeCTB

AJIKaHbl: COCTaB U CTPOEHMe,
romMo/IorMyeckunii pag. MeTaH 1 aTaH -
npocTeiilune NPeACcTaBUTENN A/IKAHOB:
COCTaB, XMMWYECKOe CTPOEHMe,
(hr3nyeckme N XMMUYECKMe CBONCTBA
(peakumn 3ameLLeHns 1 TopeHus),
HaxoXfeHue B NPUPOAE, NONyYeHue 1
npYMeHeHne

AJIKEHbI: COCTaB U CTPOEHMUE,
FOMO/IOTUYECKINIA psa. DTUMEH -
npocTeLwmniA NpeacTaBuUTeNb ankeHoB:
COCTaB, XMMWUYECKOE CTPOEHME,
(hn3nyeckme N XMUYecKre CBONCTBa
(peakuumn ruapuposaHus,
raoreHnpoBaHna, rugparaummn.

3HaueHwe B XKM3HU Ye/0BEKa,
WN/OCTPUPOBATL CBA3b C APYrMMM
HayKamu.

Habntogatb 1 onucbiBaTb
[EMOHCTPALMOHHbIE OMbIThbl; NPOBOAUTH
1 ONKCbIBaTh N1a60PaTOPHbIE ONbIThI U
npaKkTuyeckne paboTbl

PacKpblBaTb CMbIC/T M3yYaeMbIX
MOHATUIA (BbISBAATL MX XapakKTepHble
NpW3HaKu), ycTaHaBnnBaTb UX
B3aMMOCBSI3b, UCMO/b30BAaTh
COOTBETCTBYHOLLME MOHATUA

Mpu OMUCaHUM COCTaBa, CTPOEHUS U
NpeBpaLLeHUii OpraHUYecKnx
COEINHEHWIA.

Vcnonb3oBaTb XUMUYECKYHO CUMBOMKY
[N19 COCTaBNEHWS MOMEKYNAPHBIX U
CTPYKTYpPHbIX (pa3BépHyTON,
COKpALLEHHOI1) (hopMyn OpraHNYecKux
BELLIECTB.

YcTaHaBNMBaTb NPUHAANEXHOCTb
BELLECTB K ONpeAeneHHOMY Kraccy
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2.3 Apomartunyeckue
YrNeBojopoabl

®epepanbHas paboyas nporpamMma | Xumus LU-!1 knaccel (6a30Bblii ypOBEHb)

OKWC/IEHWA W NOMMMepU3aLmm)
HaxoXfeHne B npupoge, nosyyeHne n
MpUMeHeHwe.

AuKagmneHbl: 6yTagneH-1,3 n
MeTUN6yTagmneH-1,3, XuMnyeckoe
CTPOEHWE, peakuuns nomvepusaumm,
npumeHeHve (419 cuHTe3a
NpUpoAHOro N CUHTETUYECKOro
KayuyKa v pesuHsbl).

ANKMHbI: COCTaB U 0COBEHHOCTM
CTPOEHUS, FOMONOTUYECKUI PAA.
AUETWUNEH - NPOCTEALLNIA
npefcTaBuUTeNb &IKUHOB: COCTAB.
XUMUYECKOe CTPOeHUE, (h13NYECKME 1
XUMWYECKMe CBOWCTBA (peakuum
rMapupoBaHng, rasoreHMpPoBaHua,
rugparalum ropeHus), HaxoxgaeHve

B MPUPOAE, Mo/y4eHve 1 NpuMeHeHne
ApeHbl: 6eH30/1 1 TONyon, COCTas,
XMMUYECKOe CTPOEHME MOJEKY,
(hr3MYECKME N XMMUYECKWE CBOCTBA
(peakuuu rasoreHMpoBaHnsa un
HUTPOBaHUA), NONyYeHne

1 NpuMeHeHune. BnusHue 6eHsona

Ha opraHvsM 4esioBeka. [eHeTUuecKas
CBA3b YIeBOOPO/0B

YrNeBojopo/o0B Mo COCTaBy W
CTPOEHUIO, Ha3blBaTb UX

Mo CUCTEMATMYECKON HOMEHKNATYPE;
NPUBOAUTL TPUBUASbHBIE HA3BaHNS
OTAeNbHbIX NPeAcTaBUTENEN
YINeBOAOPOAOB.

Onpefenstb BUAbI XUMUYECKOW CBA3N
B MO/IEKy/ax yrnesogoposos;
XapaKTepn3oBaTh 3aBUCUMOCTb
PEeaKLOHHOI CMOCOBHOCTM
YrNeBojopo/oB OT KPaTHOCTM
KOBa/IEHTHOI CBA3W.
XapakTepn3oBaTb COCTaB, CTPOEHUE,
MPUMEHeHVe, QU3nYeckre u
XUMWYECKME CBOWCTBA, BaXKHelLLne
CMocobbl NONYYEHUS TUMNYHBIX
npesCcTaBUTENen pasnnYHbIX K1accoB
YrNeBOAOPOAOB (MeTaHa, 3TaHa,
3TUNeHa, aleTuneHa, byTtaameHa -1,3,
6eH30/1a, TONyoNa).

BbISBMATb FEHETUYECKYIO CBA3b MEXAY
YrNeBOLOPOAAMMN U MOATBEPXKAATb eé
Hanuuue ypaBHeHWAMU
COOTBETCTBYHOLLMX XUMUYECKMX
peakLyin ¢ MCMo/b30BaHMEM

CTPYKTYPHBIX OpMyI.
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2.4  TMpupogHble
NCTOYHUKU
YrNeBo40POAO0B U MX
nepepaboTka

PenepanbHas paboyas nporpamMma | Xumus. 10-11knacckl (6a40KbIv YPOBEHb)

MpnpoAHbIi ras. MonyTHble HEPTAHbIE
rasbl. HedhTb 11 €& NponcxXoXxaeHwe.
Cnocobbl nepepaboTkn HedTy:
MeperoHKa, KPeKMHr (TepMUYECKUIA,
KaTamTuueckuid). MpoayKTbl
nepepaboTkn He(hTH, UX NPUMEHEHWE
B NMPOMbILLAEHHOCTY U B BbITY.
KameHHbIii yrosb 1 NpoAyKThl ero
nepepaboTKu.

OKCNepUMeHTa/IbHbIE METOAbI
N3yYeHUs BELLECTB

N X NPeBpPaLLEHWiA:

* lemoHcTpauuu:

- Konnekunn «HethTb» 1 «Yronb»;

- BuaeodparMeHT «BynkaHuzaums
pe3nHbI».

* JlabopaTopHble OMbITbI:

- Ka4yeCTBEHHOe OnpefeneHve yrnepoga
1 BOZIOPOAA B OPraHNYecKyX BeLLEeCTBax;
- 03HaKom/eHue ¢ obpasuamu
MfacTMacc, Kay4ykoB W PesvHbl;

- MOJenvpoBaHve MONeKyn
YINeBof0pPOA0B U
rafioreHonpPon3BOAHbIX.

* MpakTuyeckune paboTbl:

Ne 1 lMonyueHwe aTUNEHA N U3yYeHWne
€ro CBOWCTB.

XapakTepn3oBaTh VCTOUHUKM
YINeBOAOPOAHOrO Chipbs (HE(Th,
MPUPOAHbLINA ras, yronb), cnocobbl 1x
nepepaboTKM 1 NPaKTUYECKoe
NpUMeHeHVe NONyYaeMbIX MPOAYKTOB.
Vcnonb3oBaTb eCTeCTBEHHO-HaYUHbIe
MeTOfbl MO3HaHWS - MPOBeJeHMe,
Hab/oieHNe 1 OMUCAaHVE XUMUYECKOTO
3KCnepuMeHTa (NabopaTopHble OMbIThI 1
npaKTUYeckue padoTbl).

CneposaTb NpaBuiaM 6e3onacHoi
paboTbl B nabopaTopum

MNPy UCMO/Mb30BaHUN XUMUYECKON
nocyAbl 1 060pyA0BaHMS, a TaKkxKe
npaBunam o6paLleHus C BeLLecTBaMu

B COOTBETCTBUW C MHCTPYKLUAMM
BbINO/IHEHMS TA60PATOPHBIX OMbITOB 1
NPaKTUYeCKuX paboT Mo MoayHeHUo 1
M3YYEHNIO OPraHNYeCcKMX BELLECTB.
MpeacTaBnsTL pesynbTarbl
3KcnepuMeHTa B hopme 3anmcu
YPaBHEHWI COOTBETCTBYHOLLMX pPeakLuii
W AenaTb BbIBOAbI HA MX OCHOBE.
MpoBOAUTL BbIYMCIEHNSA

L1 OnpeseneHns MONeKyNspHON
(hopMy bl OPraHNYECKOro BELLECTBa,
M0 YPaBHEHUIO XUMUYECKON peaKLnu.
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WToro no pasgeny

13

defepanbHas paboyas nporpamma j Xumus. 10-11 knacchbl (6a30Bbli YPOBEHb)

» PacyéTHble 3agauun:

- onpeaeneHne MoneKynspHoN
(hopMy/ibl OPraHNYeCcKOro BeLLecTsa

M0 MaccoBbIM [0/1iM aTOMOB
XVIMWYECKUX 3/1EMEHTOB;

- pacyéTbl M0 YpaBHEHMIO XUMUYECKOM
peakumm

Pasgen 3. Kucnopoacogepykallivie opraHUYecKme CoeamHeHUs

31 CnupTbl. PeHon

3

MpeaenbHble 0fHOATOMHbIe CMMPTBI:
METaHO/ W 3TaHO/M, XUMUYECKOE
CTPOEHME, (PU3NUYECKUNE U XUMNYECKME
cBoIicTBa (peakUyu C akTUBHbLIMY
MeTasIlaMu, TanoreHoBOAOPOAaMY,
ropeHue), NpuveHeHve. BoaopoaHas
CcBA3b. DU3N0MOrNYecKoe feincTBME
MeTaHoMa 1 3TaHOo/a Ha OpraHM3mM
yerioBeKa.

MHOroaTOMHbIe CNMPTbI: 3TUNEHTINKOMb
W TANLEPUH, XMMUYECKOE CTPOEHME,
(hM3NYECKUME U XMMMYECKME CBOICTBA
(B3ammMopelicTBIE CO LLEMOYHBIMU
MeTa//laMy, Ka4eCTBEeHHas peaKLms
Ha MHOTOATOMHbIE CNMPTBI).
dursmonornyeckoe AeiicTeme

Ha OpraHu3mM YesnioBeka. MpuMeHeHMe
rULEPUHA W 3TUNEHTIMKONS.

CaMOoCTOATE/IbHO M/1aHWMPOBaTh U
OCYLLIECTB/ISATb CBOI MO3HABATE/NbHYHO
[esTeNbHOCTb; MPUHUMATbL aKTUBHOE
yyacTve B rpynnoBoii y4e6HoOl
[esTeNnbHOCTH

PackpbIBaTh CMbICN U3y4aemblX
MOHSATUR (BbISBNATL UX XapaKTepHbIE
NPU3HaKK), yCTaHaBMBaTb UX
B3aVIMOCBA3b, MCMO/b30BATL
COOTBETCTBYHOLLIE NOHATYA

MpY OMKCAHUM COCTaBa, CTPOEHUS 1
MpeBpPaLLEHNA OpraHNYecKnX
COEAVHEHWIA.

Vcnonb3oBaTh XMMUYECKYHO CUMBOSUKY
[NS COCTaBMEHWA MONEKYNAPHBIX W
CTPYKTYPHbIX (pa3BEpHYTOIA,
COKpALLEHHOM) hopMyn OpraHUYecKux
BELLECTB.

YcTaHaBnMBaTh NPUHALIEXHOCTb
BELLECTB K ONpefieNIeHHOMY KJiaccy

M0 COCTaBY M CTPOEHMIO, Ha3bIBaTh WX
MO CUCTEMATUYECKOA HOMEHKNATYpE;
MPVYBOAUTL TPMBUA/IbHBIE HA3BaHUS
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3.2 Anbgerngsi.
KapboHoBbIe KNUCNOTBI.
CnoxHble 3thmpsl

depnepanbHas paboyas nporpamma | Xumus. 10-1 | knacchl (6a30Bblii YPOBEHb)

®deHon. CTpoeHne MoseKy bl,
(hU3nYeCKMe N XMUYECKKe CBONCTBA
(heHona. TOKCMYHOCTL (heHoNa, ero
(hr3MoNoryeckoe aencTene

Ha opraHu3m uenoseka. MNpumMeHeHve
theHona

Anbperngpl: hopmanbaerng v
auetanbierna, XMmM1M4eckoe CTPOeHue,
(h13nyeckme N XMMUYECKMe CBOMCTBA
(peakumy OKUCNEHWS 1 BOCCTAHOB/IEHUS,
KauyeCTBEHHbIE PeakLyu), MoyyeHre 1
NpUMeHeHMe.

OfHOOCHOBHbIE Mpeae/nbHble
KapboHOBbIE KUCMOThI: YKCYCHas
KMCNOTa, XMMUYECKOe CTPOEHME,
(h13MYECKME N XMMUYECKME CBOMCTBA
(obLyme cBOICTBA KWCMOT, peakums
atepudmkaLmm), nonyveHne n
npumeHeHue. CTeaprHOBast W OfleMHOBasA
KMCNOTbI KaK NPeACTaBUTENN BbICLUMX
KapboHOBbIX KMCNOT. Mblna Kak conm
BbICLUMX KapOOHOBBIX KMCNOT, UX
MotOLLee felicTBue.

CnoxHble 3¢Mpbl KaK NPOM3BOAHbIE
KapbOoHOBbIX KUCNoT. Mmaponus
CNOXHbIX 3(hMpOB. XKnpbl Kak

OTAENbHbIX NpeacTaBuTENeEN
KNC/OPOACOAEPKALLMX COEANHEHWIA.
XapakTepun3oBaTb COCTaB, CTPOEHME,
NpUMeHeHNe, (r3nYecKmne u
XUMUYECKMe CBONCTBA, BaXKHEMLLIME
Crocobbl MOMYYeHMs TUMNYHBIX
MPeACTaBUTENEN Pa3NNYHBIX KTaccoB
KUCNOPOACOAEPXKALLMX COeANHEHNIA
(MeTaHoONa, 3TaHoNMa, FMLEPUHA,
(beHona, hopmanbaernaa,
aueTanbaernga, yKCyCcHoi KucnoTbl,
I/IOKO3bl, Caxapo3bl, Kpaxmana,
LIeNNt0/03bl); BbIABAATL FEHETUYECKYHO
CBA3b MEXAY HUMU 1 NOATBEPXKAaTh eé
Hamyme ypaBHeHUAMU
COOTBETCTBYHOLLMX XUMNYECKNX
peakumid ¢ UCMONb30BaHKEM
CTPYKTYPHbIX hopmy.

OnucbIBaTb COCTaB, XMMUYECKOE
CTPOEHME W MPUMEHEHME XNPOB,
XapaKTepu30BaTb UX 3HaYeHMe

AN XKU3HEeAEesTeNbHOCTM OpraH1M3MOoB.
Oco3HaBaTb 0MacHOCTb BO3AENCTBMA
Ha >KVBble OpraHu13Mbl OMpeaeneHHbIX
OpraHMYecKnX BELLECTB, NOACHATb

Ha npumMepax crnocobbl yMeHbLLEHNS
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3.3  Yrnesogpl

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

NMPOU3BOAHbBIE TULEPUHA U BbICLUMX
KapboHOBbLIX KMCMOT. [MAPOIN3 XMpoB
YTrnesofpl: COCTaB, Knaccupmkaums
yrnesogoB (MOHO-, An- U1
nonuncaxapuabl). I'noKosa -
NPOCTeALLINIA MOHOCAXapuA;
0COBEHHOCTN CTPOEHUS MOJEKY/bI,
(h13nyeckme N XMMUYECKMe CBOCTBA
r/OKO3bl (B3aUMOZENCTBUE

¢ rugpokengom megm(H), okucneHune
amMMuaYHbIM pacTBOPOM OKcuaa
cepebpa(l), BoccTaHOB/EHWE, BPOXEHNME
rNOKO3bl), HAXOXEHWE B NPUPO/E,
MPUMeHeHVe TNKO3bI, Bronornyeckas
POsib B XXWN3HELEeATeNlbHOCTW OpraH13Ma
yenoBeka. PoToCMHTE3. PPYKTO3a Kak
130Mep HOKO3bl.

Caxapo3sa —peAcTaBuTeNb
Jvcaxapuios, rmaponus caxaposbl,
HaxXOoX[eHWe B NMPUPOAE U NMPUMEHEHME.
Kpaxman 1 uennonosa Kak npupogHble
Mo/IMMeEpPbI: CTPOEHKE Kpaxmana u
LieNINoN03bl, YU3NYECKME N XMMUYECKME
CBOIACTBa Kpaxmana (rmaponus,
KauecTBeHHas peakLys ¢ MOJOM).
3KCnepyMeHTa/IbHbIe METOLbI

U3yUeHWs! BELLIECTB W UX MpeBpaLLgHIii:

1 NPefoTBpPALLEHNS UX BPEAHOIO
BO3AEMCTBUS HA OPraHM3M Ye/oBeKa.
Vcnonb3oBaTh €CTECTBEHHO-HaYUHbIe
MeToZbl NO3HaHWS —1POBeeHYe,
HabMoEHNE 1 OMUCaHKE XMMUYECKOrO
3KCrepumeHTa (labopaTopHbIe ONbITbl U
npakTuyeckue paboTbl).

CnepoBatb npasunam 6e30nacHoii
paboTbl B naboparopum

MpY MCMOMb30BaHWN XVMUYECKON
nocyabl 1 060pyJ0BaHNS, a Takxke
npasuiam o6paLLeHus ¢ BelLecTBaMu

B COOTBETCTBUM C MHCTPYKLMAMM
BbINO/IHEHVA Tab0PATOPHbIX OMbITOB

1 NPaKTUYecKMX paboT Mo MoyyeHuo
1 U3YYEHUIO OPraHNYeCKX BELLECTB.
MpeAcTaBnsTb pesynbTaThl
3KCMepuMeHTa B (hopme 3anmcu
ypaBHEHUI COOTBETCTBYHOLLMX PeaKLuii
1 fenatb BbIBOAbI Ha UX OCHOBE.
MpoBOAMTL BbIMUCIEHUS

ONs onpeaeneHns MONIeKysipHOW
(hopMy bl OpPraHMYecKoro BeLLECTBa,
M0 YPaBHEHUIO XUMUYECKOW peaKLmu.
CamoCToATeNIbHO M/1aHNPOBAThL Y
OCYLLIECTBANATb CBOKO MO3HABATENbHYHO
[eaTeNbHOCTb; MPUHUMATL aKTUBHOE
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* JlTabopaTopHble OMbITbI:
ropeHue cnunpToB;

defepanbHas paboyas nporpamma | Xumms. 10—11 knacchl (6a30Bblli YpOBEHb)

yyacTune B rpynnoBoii y4e6HO
[EeATeNbHOCTY

- B3aMMOJENCTBUE rMLEepuHa

c rmgpokengom megu(A);

- KAayeCTBEHHbIe peakLuun anbaernios
(oKuCneHWe aMMUaYHbIM PacTBOPOM
okcmaa cepebpa 1 rmgpoKcuaom

megn(H));

- BSaMMO,ﬂ'EVICTBI/Ie KpaxXmasa C nogom.

* lMpakTnyeckne paboTbI:
Ne 2. CBOICTBa pacTBOpa YKCYCHO

KUCNOTbI.

* PacuéTHble 3agaun:

- onpefeneHne MONeKy/SIpHOl
(hopMy bl OPraHNYecKoro BeLLecTsa
MO MaccoBbIM [0NSM aTOMOB
XUMUYECKMX 3NEMEHTOB W MO Macce
(06beMyY) NPOLYKTOB CropaHuns;

- pacyéTbl N0 YPaBHEHUD XMMMWYECKOL

peakuum
WToro no pasgeny 13
Pasgen 4. AsoTcofepykalime opraHMYecKue coeguHeHNs
41 AMUHbI. 3

AMWHOKNCNOTBI.

benkn

AMWHbI; METUMAMWH - MPOCTEALLNIA
npesCcTaBuTeNlb aMUHOB: COCTaB,
XUMWUYECKOE CTPOEHME, Pr3NYecKre 1
XUMUYECKME CBOICTBA (peakLuu

PacKpblBaTb CMbICN U3y4YaeMblX
MOHATUIA (BbISBNATL UX XapaKTepHble
MpW3HaKK), yCTaHaBMBaTb UX
B3aMMOCBS3b, 1CMO/b30BATH
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depepanbHas paboyas nporpamma 1Xumus. Mbl | knaccel (6a30Bbliii YpOBeEHb}

C Kucnotamn n FODEHMFI), HaxoXaeHue
B Npupoge. AMUHOKMCIOThI Kak

aMd)OTeprle opraHn4yeckmne coeanHeEHUA.

du3snyeckme N XMMUYECKME CBOICTBA
aMWHOKMCNOT (Ha NpUMepe FnLUHA).
Bronornyeckoe 3Ha4eHe aMUHOKMCAOT.
CuWHTE3 MenTuaos.

benky Kak NpupoaHbIe NOAMMEPSI.
MepBMYHas, BTOPUYHaA W TpeTUYHasA
CTPYKTypa 6en1KoB. XuMmnyeckue
CcBolicTBa 6€MKOB: rMAPONN3,
JeHaTypaums, KauyeCcTBEHHbIE peakLmm
Ha 6enku.

JKCnepuMeHTasIbHble METOAbI
N3yYeHUs BELLECTB M X NPeBPALLEHWIA;
e [leMoHCTpauuu:

- [leHatypaums 6enKkos npy HarpesaHuu;
- LBeTHble peakuun 6enkos

COOTBETCTBYIOLLE MOHATHS

NPy OMUCaHWW COCTaBa, CTPOEHUS U
MpeBpaLLEHNn OpraHNYecKmX
COeVHEHNIA.

Mcnonb3oBaTh XMMUYECKYHD CUMBOMKY
ON51 COCTaB/IEHNSI MOMEKYNAPHBIX 1
CTPYKTYPHbIX (pa3BépHyTOMN,
COKPALLEHHOM) (hopMyn OpraHNyecKnx
BELLIECTB.

Onpenensitb NPUHAANEXHOCTb BELLECTB
K OMnpefeneHHoMy Kfaccy no cocTasy v
CTPOEHUIO, HasblBaTb X

M0 CUCTEMATUYECKOA HOMEHKNATYPE;
NPVBOAUTbL TPMBMASbHLIE Ha3BaHUS
OTAENbHbIX NPeACTaBUTENEN.
XapaKTepr3oBaTb COCTaB, CTPOEHNE,
MPUMeHeHVe, (r3ndeckre 1
XMMUYECKME CBOWCTBA, BaXKHEWLLME
CMocobbl NONYYEHUS TUMNYHBIX
npeacTaBUTeNel a30TCOAePXaLLMX
COBAVIHEHWI (METUNAMUHA, TAIMLMHA,
6enKoB).

OnwcbIBaTh COCTaB, CTPYKTYPY,
OCHOBHble CBOICTBA 6e/IKOB; MOACHATH
Ha npumepax 3HaveHue 6enKoB

ONA OpraHun3ma Yenoseka.
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WToro no pasgeny

3

depepanbHas paboyas nporpamma | Xmmmsa. 10-11 knaccbl {6a308Bblii ypOBEHb)

Pasgen. 5. BbICOKOMONEKYIAAPHbIE COeANHEHNSA

51 TlnacTmacchl.
Kayuyku. BonokHa

2

OCHOBHbIE MOHATWA XUMUK
BbICOKOMOJIEKYIPHBIX COEAVNHEHWIA:
MOHOMep, MOMNMEp, CTPYKTYPHOE 3BEHO,
CTeneHb NONVMEpPU3aLMK, CPeaHss
MonekynspHas macca. OCHOBHbIe
MeTOfbl CMHTE3a BbICOKOMONEKYNAPHbIX
COeIUHEHWIA - NOMMMEPU3aLINS 1
NO/IMKOHAEHCALUS.

MnacTmacchl (MOAN3TUNEH,
NOAMMPONUIEH, NOMIMBUHUNXN0PUL,
nonuctupon). HatypanbHbIii 1
CUHTETWNYECKUE KaydyKu
(6yTagmeHOBbINA, X/TIOPONPEHOBLIA U
130MpeHoBbIii). BonokHa: HaTypanbHble
(xnomMoK, LWepcTb, LWESK),
MCKYCCTBEHHbIE (aLeTaTHOe BOMOKHO,

Mcnonb3oBaTb eCTECTBEHHO-HAYYHbIE
MeTo/ibl MO3HaHWSA - HabmaaTh U
OMNMUCbIBATL AEMOHCTPALMOHHBII
3KCMEPVMEHT.

CamoCTosTeNbHO MMaHNPOoBaThb W
OCYLLIECTB/IATb CBOKD MO3HABATE/bHYHO
[eATeNbHOCTb; NPUHUMATL aKTUBHOE
yyacTune B rpynnoBoii y4e6HO
JesTeNnbHOCTY

BnaneTb U3y4aeMbIMA XUMUYECKMM
MOHATUAMM: PaCKpPbIBaTb CMbICHT
M3y4YaemblX MOHATUIA U NPUMEHATb 3TU
MOHSATWA MPU OMMCaHWK CcocTasa U
CTPOEHUS1 BbICOKOMONEKYNSPHBIX
OpraHUYecKnX BELLECTB,

AN 06BACHEHWS OTAENbHBLIX (PAKTOB 1
SBNEHUIA.

/cnonb3oBaTh XMMUYECKYHO CUMBOSUKY
[N COCTaB/IEHUS! CTPYKTYPHbLIX hOpMy”
BELLECTB W YpaBHEHWIA peaKLmii
MoMMePU3aLyn U MOSIMKOHAEHCALMN.
OnwcobiBaTb COCTaB, CTPOEHUE,
OCHOBHbIe CBONCTBA Kay4yKOB,
Hambonee pacnpoCTpaHEHHbIX BUOB
NnacTMace, BOMOKOH; NPUMEHeHNe
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MToro no pasgeny
OBLLUEE KONMMYECTBO
YACOB IO MNMPOrrPAMME

34

depepanbHas paboyas nporpamma | Xumms. 10— 1 knacchl (6a30Bblii YPOBEHb)

BMCKO3d), CUHTETMYECKME (KarpoH U B Pa3/IMUHbIX OTPAC/SIX.

NaBCaH). Mcrnonb3oBaTb €CTECTBEHHO-HAy4Hble
JKCneprMeHTasIbHbIE METObI MEeTOfbl MO3HaHKS —Hab/1HaaTb U
M3yYeHUs1 BELLIECTB U UX MPEBPALLEHWIA:  OMUCbIBaTL AeMOHCTPALMOHHBI

* [leMOHCTpaLMK: 3KCMEPUMEHT

- 03HaKoMJieHMe ¢ obpasLamu
MPUPOAHBIX W UCKYCCTBEHHBIX BOIOKOH,
nnacTMace, Kayyykos
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11 KNACC

No

mn

Pasgen 1 TeopeTuyecKune OCHOBbI XUMUU

11

HanmeHoBaHue
pasfenos v Tem
yuebHOro npegverta

CTpoeHue aToMOB.
Mepuoanyeckuii
3aKOH U
Mepuoanyeckas
cncrtemMma XMMMYyecKmnx
3N1eMEHTOB

4.1, MeHpeneesa

Konunyectso
YyacoB

3

depepanbHas paboyas nporpamma | Xummua 10-11 knaccel (6a30Bblii YpOBEHb)

MporpaMMHOE CofepyKaHiie

XumMunyeckmii anemeHT. Atom. CocTas
aTtoma, U30Tonbl. 3MeKTPOHHaA
0060/104Ka. SHEPreTUYeCKMe YPOBHM,
NnoaypoBHWU. ATOMHbIe opbuTany,

s, p-, d-, /-anemeHTbl. OCO6eHHOCTU
pacnpegeneHuns 3neKTPOHOB

o opbutansm B aTomMax MasbixX 1
60/bLUMX NEPUOAOB. SNEKTPOHHaAA
KOH(hMrypaumsi aToMoB.
MepuoanyEcKnii 3aKoH 1
Meproanyeckast cucTeMa XMMUYECKNX
aneveHToB [. V. MeHpeneesa. CBa3b
MepnoaNYECKOro 3aKoHa 1
Meproanyeckoit CUCTEMbI XMMUYECKUX
3/1EMEHTOB C COBPEMEHHOW Teopueit
CTPOeHNs aToMOB. 3aKOHOMEPHOCTH
N3MEHEHNS CBOMCTB XUMUYECKMX
3/1EMEHTOB 1 06pa3yembIX VMM NPOCTbIX
1 CNOXHbIX BELLECTB MO rpynnam u
nepurogam. 3HayeHue NepuoAnNYecKoro
3aK0Ha ¥ CUCTEMbI XUMUYECKMX

OCHOBHbIE BUfbI AeATENILHOCTY
06yyaroLmxcs

PackpbIBaTb CMbICNT U3y4aeMblX
MOHATUI (BbISBMATL UX XapaKTepHble
MpW3HaKuy), yctaHaBNMBaTb UX
B3aVIMOCBS3b.

PackpbIBaTb CMbIC/T NEPUOLNYECKOTO
3akoHa [I. . MeHpeneesa un
[EeMOHCTPYPOBATL ero
CUCTEMATU3UPYIOLLIYIO,
O6BACHUTENBHYIO U MPOrHOCTUYECKYHO
(YHKUMN.

XapakTepn3oBaTtb 3/IEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKUX
371eMeHTOB 1-4 nepuofoBs, UCMO/b3yA
MOHATUA s-, p-, (/-3NEKTPOHHbIE
op6uTany, aHepreTU4ecKme YpoBHM.
O6bSACHATL 32aKOHOMEPHOCTY
M3MEHEHUS CBOCTB XUMUYECKMX
3/1EMEHTOB U X COEAUHEHWIA

Mo repyogam u rpynnam
MepuoguyecKoit cucTembl

0. V. MeHpeneesa
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12

CTpoeHve BeLeCTBa.
MHoroobpasue
BeLLEeCTB

depepansHas pa6ouas nporpamma | Xumms. 50—11 knacchl {6a30Bbli YpOBEHL™

anemeHToB A.. MeHpaeneesa

B Pa3BUTUM HayKW.
OKCMNEPUMEHTA/IbHbIE METO/bI
N3yYeHUs BELLIECTB W UX NPeBPaLLEHWIA:
o [leMoOHCTpaumm:

Buapl Tabnuy, «Mepuoguyeckas cuctema
XUMWYECKNX 3/1EMEHTOB

O.N. MeHpeneesa»

CTpOeHVie BeLECTBA. XUMUYECKas CBSi3b.

Buapl (koBaneHTHas HenonsapHas v
NonapHas, VoHHas, MeTanInyeckas) u
MeXaH13Mbl 06pa30BaHNA XMMUYECKON
CBsA3M (0BOMEHHbI 1 JOHOPHO-
akLenTopHbIin). BogopoaHas CBs3b.
BasieHTHOCTb.
AnekTpooTtpuuarenbHocTb. CTeneHb
OKUCNeHUs. KaTMoHbI U aHUOHBI.
BeluecTBa MONEKYNSPHOIO 1
HEMOMEKYIAPHOTO CTPOEHMS.

3aKOH NOCTOAHCTBA COCTaBa BeLLECTBa.
TWNbl KPUCTAIINYECKMX PELLETOK U
CBOIACTBA BELLECTB.

MoHATVE 0 AMCNEPCHBIX cucTeMax.
VICTUHHBIe pacTBopbl. KONNMYeCTBEHHbIE
XapaKTepuUCTUKM pacTBOpOB (MaccoBas
[0Ns BellecTBa B pacTBOpE).

PackpbIBaTb CMbICN M3y4YaeMblX
NOHATUN (BbIAENATb UX XapaKTepHbIe
NPU3HaKM) U NPUMEHSTb 3TY NOHATVSA
NPy OMMCaHWK COCTaBa W CTPOEHMA
BELLECTB, ANA 06BACHEHUS OTAENbHbIX
(haKTOB U SBNEHWIA.

OnpefensTb BULbI XUMUYECKOW CBA3N
(KoBaneHTHOM, MOHHOWA,
METaN/INYECKO, BOAOPOSHON)

B COEZMHEHUSX; TUM KPUCTITNYECKON
PELLETKN KOHKPETHOTO BELLECTBa.
OnpenensTb BaIEHTHOCTb U CTEMEHb
OKWC/IEHNS| XMUYECKMX 3/1IEMEHTOB

B COEZIMHEHMAX Pa3fIMYHOro COCTaBa.
MpoBOAUTbL BbIYNCIEHNS

C MUCMOMb30BAHMEM MOHATUS «MaccoBas
[0N5 BellecTsa B pacTBope.

Bragetb n3yyaeMbIMy XVMUYECKUMU
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Xunummnyeckue
peakumu

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

Knaccudmkaums HeopraHn4eckmx
coefiHeHWiA. HomeHknaTypa
HEOPraHMYecKMX BELLIECTB.
OKCMepUMeHTa/IbHbIE METOAbI
M3yYeHWs BELLECTB W UX NPEBPaLLEHNiA:
 [lemoHcTpauuu:

- MOJENN KPUCTINYECKMNX PELLETOK.

» PacyéTHble 3ajauu:

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

Xumundeckas peakups. Knaccugumkaums
XUMUYECKMX peaKLil B HEOpPraHUYecKoi
1 OpraHNYeckoi XMMmUKN. 3aKoH
COXPaHEeHNs1 MacChl BELLECTB; 3aKOH
COXpaHeHUs W MPeBPALLEHS 3HEPTN
NPY XUMUYECKUX PEAKLIMSIX.

CKOpOCTb peakuym, 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,
HelTpasibHas, WwenovHas. BogopoaHbIi

MOHATUAMM.
OB6BACHATL 3aBUCUMOCTbL CKOPOCTM
XUMUYECKON peakLnu OT pasfnyuHbIX
(haKTOpOB.

OnpenensTb xapakTep CMeLLeHns
XUMUYECKOTO PaBHOBECUS

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

[0 KOHL@.

Mcnonb3oBaTh eCTeCTBEHHO-HAaYYHble
METOAbl NO3HAHWUA - MPOBeSEeHMe,
Hab/lofjeHre 1 OnmcaHne XMMNYECKOro
3KcneprmeHTa (4eMOHCTPALMOHHbIE U
NabopaTopHbIe OMbIThI, NMPaKTUYECKME
paboTbl): NO ONpeaeneHnto cpeabl
BOAHbIX PAaCTBOPOB BELLECTB, peakLii
MOHHOT0 06MeHa, B/IMAHWIO PasfiHbIX
(haKTOPOB Ha CKOPOCTb peakLyii.
CneposaTb Npasunam ronb30BaHUs
XUMWYECKO NOCyA0i 1 nabopaTopHbIM
060py0BaHMEM.

MpefcTaBnaTb pesynbTarsl
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Mtoro no pasgeny
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thenepanbHasa paboyas nporpamma j Xumus. 10—11knaccbl CITObbIM YPOBEHb)

nokasatens (PH) pactsopa. Peakuun
WOHHOTO 06MeHa B OpraHUYecKow u
HEOpraHM4yeckoin Xumuu.
OKWUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakuunu. NMoHATME 06 3neKTponuse
pacnnaBoB M pacTBOPOB COJEN.
MpumMeHeHNe 3NeKTpon3a.
OKCnepuMeHTa/IbHble MeTObI

N3y4vyeHna BELLIECTB U NX npeBpau_q,eHvu‘/’l:

e lemMoHCTpauuu:

- pasfoXxeHwe nepokcupa sofopoga

B MPUCYTCTBWUM KaTanmsaTopa.

e labopaTopHble ONbIThI:

- npoBejeHue peakLnii NOHHOTO
ob6MeHa;

- onpefeneHune cpefbl pacTBOpoOB
BEL,eCTB C NOMOW b0 YHUBEPCANIbHOTO
WHAMKaTopa.

e MpakTnyeckme paboThbi:

Ne 1. BausHue pasfimyHbiX pakTopoB
Ha CKOPOCTb XMMUYECKOW peakyuu.

e PacuéTHble 3ajaun:

- pacyeTbl N0 YypaBHEHUAM XUMUYECKUX
peakuuii, B TOM unucne
TEPMOXUMUYECKNE PACUETHI

XWUMUYECKOro aKcnepumeHTa B popme
3anncun ypaBHEHWUI i COOTBETCTBYHO LW UX
peakuuii U fenatb BbIBOAbI Ha UX
OCHOBE.

MpoBOAUTL BblYMCNEHUSA

No ypaBHEHNAM XUMWYECKNX peakumni,
B TOM 4YuC/ie TEPMOXUMMYECKNEe
pacuétsl
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Pa3sgen 2. HeopraHunyeckas xvmus

21

MeTtannbl

6

depepanbHas paboyas nporpamma | Xumus 10-11knacckl (6a30Bblii ypOBeHb)

MeTtannbl. NonoxkeHne mMetannos

B NeproAnYecKoi cucTeMe XMMNYECKNX
3neMeHToB. OCO6EHHOCTU CTPOEHNSA
3MIEKTPOHHbIX 060/104eK aTOMOB
meTannoB. ObLme r3nyeckme CBOCTBa
MeTannos. MNpuMeHeHne MeTas/oB

B 6bITY, NpUpofe v TexHnke. Cnnasbl
METaNN0B. INEKTPOXNMUYECKNIA psf,
HanpsbkeHnin MeTannos. O6LLMe Crnocobbl
nosnyyeHus metannos. Kopposus
MeTaInoB. Cnocobbl 3aLuThbl

OT KOppo3uu.

O6LLas xapakTepucTMKa MeTanioB
rnaeHbIX nogrpynn (LA-rpynna,
MA-rpynna) Meproanyeckoin cucTemsl
XUMUYECKNX 3N1EMEHTOB. AJIIOMUHUIA.
AM(OTepHbIe CBONCTBA OKCUAA U
rMAPOKCUAA aUTHOMUHMA.

O6Las XxapaKTepucTuKa MeTasos
noboyHbIX nogrpynn (b-rpynn)
MeproamMyecKoi CUCTEMbI XUMUYECKNX
3NEMEHTOB: Mefb, LIMHK, XPOM, XXene3o.
BaxHeiLwme coeiMHEHNs MeTa/I/10B
(oKcnapl, TMAPOKCUABI, CONW).
OKCMepMMeHTa/IbHble METObI
N3yYeHUS BELLIECTB W WX MPeBpaLLieHWIA:

PackpbiBaTb CMbICN N3yYaeMblX
MOHATUIA (BbILENATb UX XapaKTepHble
MPU3HaKM) ¥ MPUMEHSTb 3TV MOHATUA
Mpy OMMCaHWK COCTaBa U CTPOEHMS
BELLECTB, ANA 06BACHEHMS OTAE/bHbIX
(haKTOB W ABMEHWIA.

OO6BACHATL 06LLME 3aKOHOMEPHOCTH

B M3MEHEHUMN CBOICTB 3/IEMEHTOB -
METa/1I0B U UX COEAMHEHUIA C YYETOM
CTPOEHMS1 UX aTOMOB U NMONOXKEHNA

B [MNepuognyeckoin cucteme
XMMUYECKMX 3/1EMEHTOB

0. V. MeHpeneesa.

XapaKkTepu3oBaTb (0nu1cbIBaTb) 06LLmMe
XMMUYECKME CBOWCTBA METANNO0B, UX
BaXKHEMLUMX COeAMHEHMIA, NOATBEPXaAs
3TO ONMCaHWe NpuMepaMu ypasHeHui
COOTBETCTBYHOLLMX XUMNYECKNX
peakuuii; NpUMeHeHVe MeTanoB

B pPa3/INYHbIX 06/1aCTAX, a TakKe
MCMONb30BaHWe UX ANA CO3[aHNSA
COBPEMEHHbIX MaTepnasios 1
TEXHONOT WA

OnucbIBaTb CNOCO6LI 3aLLMThbl METa/I10B
OT KOppOo3uK.

PackpblBaThb CYLLIHOCTb OKUCUTE/IHO-

41



depepanbHas paboyas nporpamma | Xumua. KM 1knaccbl (6a30Bblii ypoBEHb)

 lemoHcTpauuu:

- Konnekuma «MeTtansibl U CrnaBbi».

* JlabopaTopHbIe OMbITbI:

- B3auMOfelCTBYe ruapokcuga
a/IIOMWHMA C PacTBOPaMy KUCOT U
LLenoYelt;

- KayeCTBEHHble peakLuy Ha KaTUOHbI
METasI/10B.

* lMpakTnyeckne paboTbi:

Ne 2. PellieHMe 3KCMEPUMEHTASTbHBIX
3ada4y no Teme «MeTanbi».

* PacuéTtHble 3aaun:

- pacyeTbl Maccbl (06beMa, KonmyecTea
BELLECTBA) NPOAYKTa peakuum, eciiv
OfJHO 13 BELLIECTB f1aHo B BUAe pacTeBopa
C OnpefeneHHoM MaccoBoii fonei
pacTBOPEHHOr 0 BELLEeCTBa

BOCCTaHOBUTE/bHbIX PeaKLmii
MOCPeACTBOM COCTaB/EHUS
3MIEKTPOHHOTO GanaHca 3TUX PeaKLyii.
MpoBOAUTL peakLyn,
MOATBEPXKAAIOLLYIE XapaKTepHbIe
CBOCTBA U3y4aeMbIX BELLECTB,
pacrno3HaBaTb OMbITHbIM NMYTEM MOHbI
MeTaINoB, NMPUCYTCTBYIOLLME B BOAHBIX
pacTBopax.

Vcnonb3oBaTb eCTeCTBEHHO-HAYYHbIE
MeTOZbl MO3HaHKS - MPOBEAEHNE,
HabtoAeHMe 1 OnNUCaHNe XUMUYECKOT0
3KCMeprMeHTa (4eMOHCTPALMOHHbIE 1
NabopaTopHble OMbIThl, MPaKTUYECKUe
paboTbl).

MpeacTaBnsaThb pe3ynbTatbl
XMMUYECKOr0 3KCMEpPUMEHTA B (hopme
3anMcu ypaBHeHUIA COOTBETCTBYHOLLMX
peakumii 1 fenatb BbIBOAbI Ha UX
OCHOBE.

CnepfoBaTh MpaBuiaM Mo/b30BaHUs
XMMUYECKOI MOCYAoi 1 nabopaTopHbIM
060pyfoBaHMEM.

MpoBOAUTL BbIYUCNEHUSA

M0 YPaBHEHUAM XMMMWYECKNX peakLyii.
CaMOoCTOSATE/IbHO M/1aHWMPOBaTh U
OCYLLECTB/IATb CBOIO MO3HABATE/NbHYHO
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2.2

HemeTansbl

depepanbHas pabouas nporpamma ] Xummua HM | knaccbl (6a30Bblii ypoBeHb)

Hemetansnbl. NonoxxeHue HeMeTaN0B

B lMepuogmnyeckoli cucTeMe XMMMUYECKNX
anemeHToB .. MeHgeneesa n
0COGEHHOCTN CTPOEHUS aTOMOB.
dun3nyeckme CBOINCTBA HEMETA//OB.
Annotponus HemeTannoB (Ha npuMepe

KUCopogaa, cepbl, (hocdopa 1 yrnepoga).

XMUMUYeCKMe CBOMCTBA BaXKHEMLLINX
HemeTansioB (ra/sioreHoB, cepbl, a3oTa,
(hocthopa, yrnepoga n KpeMHus).
OKecmabl HeMeTansos.
Krcnopoacogepatiye KUCIoThl.
BoaopoaHble coefyHeHust
HemeTa//oB.

3KcnepMeHTasIbHbIE METOAbI
M3yyeHNs1 BELLIECTB

N VX MPEBPALLIEHWIA;

* [leMoHCTpaLun:

- 00pasLibl HEMETaNNOB;

- B3aMMOJENCTBME MEAMN C a30THOM
KWCOTO Pa3fNYHO KOHLLEHTpauum.
* JlTabopaTopHble ONbIThI:

- KAa4ecTBEHHbIE peakLun Ha aHWUOHbI U
KaTuoH aMMOHMUs.

[esATeNbHOCTb; NMPUHUMATL aKTUBHOE
yyacTue B rpynnoBoii y4e6Ho
DEATENBHOCTU

PackpbiBaTb CMbIC/T M3y4aeMbIX
NOHATUIA (BbIAENATL UX XapaKTepHbIe
MPU3HAKK) U NPUMEHSTb 3TU MOHATUS
Mpy ONMCaHUN COCTaBa U CTPOEHWA
BELLECTB, A/19 06BACHEHMS OTAEMbHbIX
(haKTOB W ABMIEHWIA.

OO6BbACHATL 06LLME 3aKOHOMEPHOCTH

B U3MEHEHWM CBOWCTB HEMETANNIOB 1 X
COEMHEHWIA C YY4ETOM CTPOEHUS UX
aTOMOB 1 MOMOXKEHUS

B [MNepuoanyeckoin cucteme
XUMUYECKMX 3/1EMEHTOB

O. V. MeHpeneesa.

XapakTepu3oBaTb (OnucbIBaTh) 06LLMe
XMMUYECKME CBOWCTBA HEMETA//OB, UX
BXKHEMLIMX COeAMHEHWIA, NOATBEPXKAASA
3TO OMUCaHWe NPYMEPamMmn ypaBHEHWI
COOTBETCTBYHOLLMX XUMNYECKNX
peakLuii.

XapakTepu3oBaTb B/MSHWE HEMETa//IOB
N UX COBAVNHEHWI Ha XUBble
OpraHu3Mmbl; ONMCbIBaTb NMPUMEHEHNE

B pa3MyHbIX 06/1aCTAX NPaKTUYECKON
[leATeNIbHOCTM YeNoBeKa.
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2.3

Cea3b
HeopraHN4YecKux un
OpraHNYecKmnx
BeELLeCTB

depepanbHas paboyas nporpamma | Xumus. Mbl ! knaccol (6a30BblIii YpOBEHb;

* lMpakTuyeckue paboTbi:

Ne 3. PellieHME 3KCMEPUMEHTASTbHBIX
3afa4 Mo TeMe «HemeTta/bi».

* PacuéTHble 3agaum:

- pacyeTbl Macchl BeLLecTsa

WM o06bema rasos Mo U3BECTHOMY
KOJ/INYECTBY BeLLECTBa, Macce um
06beMY OZIHOrO Y3 Y4aCTBYIOLLMX

B PeaKLmy BELLECTB; pacyeTbl Macehl
(o6bema, KonMuecTBa BELLECTBA)
MPOLYKTOB peakLuu, eciim 0fHO

V3 BELLECTB MMEET MPUMecK
HeopraHuyeckue v opraHuyeckue
Ku1cnoTbl. HeopraHuyeckue v
opraHW4eckne ocHoBaHus. AMGOTEPHbIE
HeopraHu4yeckune 1 opraHuyeckue
coefinHeHus. MeHeTMYecKasa CBA3b
HeopraHN4yecknx 1 opraHUYecKmx
BELLECTB

MoaTBepXaaThb CyLLeCTBOBaHWe
FEHETUYECKON CBA3N MeXaY
HeopraHM4YeCKMMK BeLLLleCTBaMU

C MOMOLLbIO YPaBHEHWIA
COOTBETCTBYHOLLMX XUMUYECKNX
peakuyii.

PackpbIBaTb CYLLHOCTb OKUC/TUTENbHO-
BOCCTaHOBUTESbHbIX PeaKLmii
MOCPeACTBOM COCTaB/IEHNS
3MEKTPOHHOTO GanaHca 3TUX PeaKLyid.
MpoBoauTL peakuuu,
NOATBEPXAAOLLME XapaKTepHbIe
CBOICTBA U3y4aeMbIX BELLECTB,
pacnosHaBaTb OMbITHbIM MyTéM
aHWOHBbI, MPUCYTCTBYHOLLME B BOAHBIX
pacTBopax.

Mcnonb3oBaTb eCTeCTBEHHO-HAYUHbIE
METOAbl NO3HaHWA - NPOBeAeHNUE,
HabnoLeHNE 1 ONMCaHUE XMMWUYECKOTo
3KCneprMeHTa (LeMOHCTPALMOHHbIE 1
NabopaTopHble OMbITbl, NPAKTUYECKMe
paboTbl).

MpeacTaBnsaTh pesynbTaThl
XUMNYECKOr0 3KCMepuMeHTa B hopme
3anucy ypaBHEHWA COOTBETCTBYHOLLMX
peakuwid 1 fienatb BbIBOAbI Ha UX
OCHOBe.



WToro no pasgeny

Pazgen 3. XnMus 1 Xu3Hb

3.1

XUMUA U XN3Hb

17

®epepanbHas pabouas nporpamma | Xumums. H W | knaccbl (6a30Bbliii ypOBeHb)

Porb xvmum B 06ecneyeHunm
3KOJIOrMYeCKOIA,3HepreTMUecKoin 1
MULLIEBOY 6€30MacHOCTM, pasBUTUM
MeaVLMHbI. TTOHATKE 0 HayUHbIX
MeTofax No3HaHWsA BeLLEeCTB U
XUMUYECKNX peakLinid.

MpeacTaBneHnst 06 06LLMX HayUHbIX
MPUHLMMIAaX NPOMbILLIEHHOTO NONYYeHUs
BEXKHEMLUMX BeLLEeCTB (Ha npumMepax
NPOV3BOACTBA aMMMaKa, CepHON
KWUCNOTbI, METAHONA).

UenoBek B MUpe BELLECTB, MaTepuanos v
XUMNYECKUX peakLmid: XUMns 1
3[0pOBbE YeNoBeKa; npasuna
MCMONb30BaHMNA NIEKAPCTBEHHbIX

CneposaTb Npaswiam nosb3oBaHUs
XVMWYECKOIN Nocyaol 1 nabopaTopHbIM
060pya0BaHVEM.

MpoBoAWTL BbIYMCAEHNA

MO YPaBHEHMSIM XMMUYECKNX PeakLuii.
CamMocTosTeNIbHO NNaHMPOBaTb W
OCYLLECTBNSATL CBOKO MO3HABATE/NbHYHO
[eATeNbHOCTb; NMPUHUMATb aKTUBHOE
yyacTue B rpynnoBoii y4e6HoiA
[eATeNbHOCTI

PackpblBaTb po/b XUMWK B PELLEHNN
3HEPreTUYeCKMX, CbIpbeBbIX U
3KONOrMYeckmx Npobnem YenoBeyecTsa,
ONKCbIBaTb OCHOBHbIE HaMpaB/eHUs
Pa3BUTUS XMMUYECKON HayKMN 1
TEXHONOrnu.

MpuMeHATL Npasuna 6e3onacHoro
06paLLieHns C BeLLecTBamu,
NCMNO/b3YeMbIMU B NMOBCEAHEBHON
YKM3HU, NpaBna NoBeaeHUst B LENsX
cbepexeHns 3[0p0oBbS 1 OKpyxatoLLel
NPUPOAHOIA cpebl; NOHUMATb BPeq
(onacHoCTb) BO3AENCTBUS Ha XMBbIE
OpraH13mMbl onpeseneHHbIX BELLeCTB
cmbicn nokasarens MAK, nosacHATb
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VToro no pasgeny
OBLLEE KONMMYECTBO
YACOB 10 NMPOIrrPAMME

34

defepanbHas paboyas nporpamMmma | Xumus. 10-11 knaccel (6a tOHbIV YpOBEHb)

npenapaTos; npasuna 6e30MacHoro
CMO/b30BaHWSI NPenapaToB GbITOBOI
XUMUN B NOBCEHEBHOI XW3HW. BbITOBas
XUMMUYECKast FPaMOTHOCTb

Ha npumepax cnocobbl YMEHbLLLEHNS 1
NpesoTBPALLEHUS UX BPEAHOIO
BO3AEVCTBUS.

AHann3npoBaTb ¥ KPUTUYECKU
OLieHMBATb MHGOPMALMIO, CBA3aHHYHO
C XVMWUYECKUMI MpoLeccamu v ux
B/MSHMEM Ha COCTOSHVE OKPYXKatoLLel
cpefpl.

Vcrnonb3oBaTh NOMyYEHHbIE 3HAHUSA U
npeAcTaBfieHns o cepax
[leATeNbHOCTU, CBA3AHHbIX C HAYKOW U
COBPEMEHHbIMU TEXHOMOTNAMU, KaK
OCHOBY AN OpUEHTaLMK B Bbibope
cBoell ByayLuelt npodeccroHaIbHOM
[eATeNbHOCTY.

MpyHUMaTL yyacTue B 06CYXKAEHNN
Npo6/ieM XVUMMUYECKOI 1 3KOMOTUUECKOIA
Hanpas/IeHHOCTK, BbICKa3bIBaTh
COBCTBEHHYIO MO3MLMIO MO Npobieme
npegnaratb BO3MOXHbIe NyTy eé
peLLeHus
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