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depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

depepanbHaa paboyas nporpamma no yyebHomy npeamety «Xummusi» (6a30Bblit
ypoBeHb) (nMpegMeTHas 06nacTb «ECTeCTBEHHO-Hay4Hble MpeaMeTbl»)  (danee
COOTBETCTBEHHO - MpOrpaMma no XMMmnn, XMmMms) BKIOYAET NOSCHUTENbHYHO 3aruncky,
cofep>XaHne 00y4deHus, NnaHMpyemble pe3ysbTaTbl OCBOEHMS NPOrpaMmbl N0 XUMUMK,
nnaHupyemble pe3ynbTaTbl, TEMaTUYECKOE NaHNPOBaHNE.

MosicHUTeNbHast 3anMcKa OTpaXkaeT o6LMe Lennm M 3afgadn U3yuYeHus Xumuu,
XapaKTepuUCTUKY MNCUXONOrMYECKMX MNPEANOChIIOK K €8 M3Yy4YeHUH 06y4aroLmmmcs,
MeCTO B CTPYKType Yy4ebHOro nnaHa, a TakKXke MoAXoAbl K OTOOpY cofdepXKaHwus,
K OnpefeneHMto MNaHUPYyeMbIX pPe3ynbTaToB WM K  CTPYKType TemaTU4ecKoro
NNaHMPOBaHWs.

CofepxaHune  00y4YeHUs  pacKpbiBaeT  cofdepXXaTeflbHble  /IMHWW,  KOTOpble
npegnaratoTcs Ana 06sa3aTeflbHOr0 M3YYeHUs B KaX[JOM K/acCe Ha YpPOBHe CpefHero
obLiero obpasoBaHus.

MnaHmpyemble pe3ynbTaTbl OCBOEHMS MpoOrpaMmMbl MO  XMMWUW  BK/KOYaKOT
NNYHOCTHbIE, MeTanpeamMeTHble pe3ynbTaTbl 3a BeCb Nepuofd 00yYeHMs Ha YPOBHE
cpeaHero o6uiero o6pa3oBaHUs, a TakXke NpeAMeTHble AOCTVKEHMS 00y4aroLierocs
3a KaX/blil rog 06y4eHus.

MOACHUTENBbHASA 3ATINCKA

MporpamMmma nNo XMMUKM Ha YPOBHe CpefHero obuiero obpasoBaHMa paspaboTaHa
Ha ocHoBe ®efepasnbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUK
B Poccuiickon depepaumm», TpebOBaHWIA K pe3ynbTatamM OCBOEHUS hedepasibHOM
obpa3oBaTe/lbHO MNporpamMMbl  cpegHero obuiero o6pasoBaHus (POM COO),
npeacTasfieHHbIX B defepasibHOM rOCyLapCTBEHHOM 006pa3oBaTe/lbHOM CTaHgapTe
COO, c¢ yuyétom KoHuenumu npenogaBaHUa Yy4yebHOro npegMetra «XUMUA»
B 06pa3oBaTe/ibHbIX OopraHu3aumsax Poccuinicko ®epepaun, peasmsyowmnx 0OCHOBHbIE
obpa3oBaTe/ibHble MPOrpammbl, W OCHOBHbIX MOMOXEHNI «CTpaTernm pasBuTUS
BocnuTaHmsa B Poccuiickoil ®epepaumm Ha nepuof o 2025 roga» (PacnopsbkeHue
MpasuTtensctea P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY MoAX0A0B K paspaboTKe Nporpammbl M0 XUMWUKU, K ONpeaeneHnto obLei
cTpaternn oby4yeHus, BOCNUTAHWA M Pa3BUTMA 0OydatoLLMXCsa cpeacTBaMu yyebHOro
npegmera «Xumma» and  10-11  knaccoB Ha 6a30BOM  YPOBHe  COCTaBUU
KOHLUeNTyanbHble nonoxenms @®@roc COO o B3aMMO0O6YCMOBNEHHOCTU LENeNn,
cogepXaHusi, pe3ynbTaToB 00y4YeHMss U TpebOBaHUM K YPOBHKO MOAFOTOBKM
BbIMYCKHWKOB.

B cooTBeTCTBMM C AaHHbIMK MONOXKEHUAMW MporpaMMa no Xumum (6a3oBblit
YPOBEHb) Ha YPOBHE cpefHero obLlero obpasoBaHus:

yCTaHaB/MBaeT o06da3aTeNibHOe  (MHBapWaHTHOE) MPeLMETHOe  COAepXKaHue,
onpeaenseT KONM4YeCTBEHHbIE N KAYECTBEHHbIE €ro XapakTepUCTUKN Ha KaxAoM 3Tarne
N3yyeHUs npegmeta, npegycMaTpuBaeT NPUHLMUMNLI CTPYKTYPUPOBAHUA COLEPXKaHUs U
pacrnpeseneHuns ero rno Knaccam, OCHOBHbIM pasfenam u Temam Kypca;
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[aéT NpuMepHoe pacnpefeneHne yyebHbIX 4YacoB MO TeMaTUYeCKUM pasjenam,
PEKOMEHAYET NPUMEPHYI0 MOCNeA0BaTeNlbHOCTb W3YUYeHUs OTAeNbHbIX Tem Kypca
C YYETOM MEeXNPeLMETHbIX U BHYTPUMpPEeLMETHbIX CBA3eM, IOrMKN y4ebHOro npotecca,
BO3PaCTHbIX 0CO6eHHOCTen obyyatowmxcst 10-11 Knaccos;

[AaET MeTOAMYECKYHO WHTEeprnpeTaumio Lenerl W3yyvyeHUs npegmera Ha YpOBHe
COBPEMEHHbLIX ~ MPUOPUTETOB B  CUCTeMe  cpeaHero  obuero  06pas3oBaHus,
cojepykaTeNbHOM XapaKTepUCTUKN MNaHUPYeMbIX pPe3y/ibTaTOB OCBOEHWUS OCHOBHOM
obpas3oBaTe/sibHOM  nporpaMMbl  cpefHero obulero 06pa3oBaHUS  (JIMYHOCTHBIX,
MeTanpeamMeTHbIX,  NPeAMETHbIX),  OCHOBHbIX  BWMAOB  Y4eOGHO-MO3HaBaTe/IbHOM
[eATeNbHOCTN  06yuvatoLlerocsd Mo OCBOEHWUIO cofepxaHus npeameTa. 1o Bcem
Ha3BaHHbIM MO3MUMAM B MporpaMMe Mo XUMUKU  COG/MOLeHA MNPEEeMCTBEHHOCTb
C (pefepasnbHOM paboyelt MPOrpaMMoil OCHOBHOIO 06LLero 06pa3oBaHMsA MO XUMUK
(ans 8-9 knaccos 0bpa3oBaTe/lbHbIX OpraHm3aLmil, 6a30Bblil YPOBEHD).

Xumnyeckoe o06pas3oBaHuMe, NOayvaeMoe BbIMYCKHMKaMU 06LLe0bpa3oBaTelbHOMN
opraHusauuu, SBNASETCA HEOTbEMIEMOM 4YacTbl0 WX 06pa3oBaHHOCTM. OHO CAYXUT
3aBeplUaloWmnmM 3Tanom peanus3aunMmM Ha COOTBETCTBYHOLEM eMy 06a30BOM YpOBHe
K/TOYEBbIX LLleHHOCTEN, NPUCYLLMX LeNIOCTHOM CUCTEME XMMUNYECKOro 06pa3oBaHus. ITu
LLEHHOCTM KacalTCH MO3HAHUA 3aKOHOB MPUPOAbI, (POPMUPOBAHUA MUPOBO33PEHUSA U
o6Lein KynbTypbl YenoBeKa, a TakKXe 3KOMOrMyeckM OOOCHOBAHHOIO OTHOLLIEHWS
K CBOEMY 3[0pOBbl0 U NPUPOAHON cpefe. Peannsyetcs Xumu4yeckoe o6pasoBaHue
0byyaloLmMxcs Ha YpoBHEe cpefdHero o6Lero o6pasoBaHWs CpeAcTBaMM Y4YeBHOro
npeameta «XuvMuUs», COLepXKaHUe 1 NOCTPOEHUe KOTOPOro ornpefesneHbl B nNporpaMmme
MO XMMUWN C YY4ETOM CReUMUKNA HAYKU XUMWUW, eé 3HAYeHWUS B MO3HAHWW NPUPOLbI U
B MarepuvanbHOM >KM3HM 00LlecTBa, a TakKkKe C Y4Y€TOM 0OWWX Uuenen w
MPUHLMNOB, XapaKTepu3yHLINX COBPEMEHHOE COCTOSIHWE CUCTEMbI CPefHero 06Lero
obpasoBaHusi B Poccuiicko Pepepaumn. Tak, Hanpumep, npu  HOPMMPOBaAHNN
cogepXaHus npeameTa «XUMWS» YYTeHbl ChefdyrollMe MOMOXEeHUS 0 creynguke u
3HAYEHUN HaYKN XMW,

XUMUS  KaK 3N1eMeHT CUCTEMbl eCTECTBEHHbIX HayK MWrpaeT o0cobyt posb
B COBPEMEHHON UMBWUIM3aLMK, B CO3[4aHNM HOBOW 6a3bl MaTepuanbHOM KynbTypbl. OHa
BHOCUT CBOi1 BKaA B (hOPMUPOBaHME paLOHaibHOr0 Hay4YHOrO MbILWIEHUS, B CO3AaHMe
LLe/IOCTHOrO MpefCcTaBieHns 006 OKPY)XXalLleM MuUpe Kak O efUHCTBE Mpupoabl U
yesioBeka, KOTopoe (hopMUPYeTCA B XUMUM HA OCHOBE MOHMMAHWUS BELLECTBEHHOIO
COCTaBa OKPY>KatoLero Myupa, 0CO3HaHUS B3aMMOCBA3N MeXY CTPOeHUEM BeLLEeCTB, MUX
CBOMCTBaMU 1 BO3MOXHbIMW 06/1aCTAMU MPUMEHEHUS.

TecHO B3aMMOLEWCTBYA C APYrMMM €eCTECTBEHHbIMW Haykamu, XMMUA CcTana
HEOTHEM/IEMON 4YacTbl0 MUPOBOM Ky/bTYpbl, HEOOXOLMMbIM YC/IOBUEM YCMELIHOIO
TpyAa W OKU3HM KaXKAoro u4neHa obuectea. CoOBpeMeHHas XWMWUA KakK Hayka
co3ufaTenbHas, Kak HayKa BbICOKUX TEXHOMOMMIN Hanpas/ieHa Ha peLleHne rnobasbHbIX
Npo6/ieM YCTOMUYMBOIO Pa3BUTUS YE/I0BEYECTBA - CbIPbEBOM, 3HEPTETUYECKON, MULLEBOIA,
9K0/I0TMYeCKoM 6e30MacHOCTM U OXpaHbl 3[40POBbA.
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B cOOTBETCTBMM C OOLLUMMN LLeNIAMU U MPUHLMNAMK CpeHero obuiero o6pasoBaHms
cogepxaHue npeametra «Xumus»  (10-11  knaccbl, 6a30Bblil  YPOBEHb W3YYEHUS)
OPUEHTUPOBAHO MPEUMYLLLECTBEHHO Ha O0OLLEKYNbTYPHYIO MOArOTOBKY 06y4aroLmxcs,
Heo6XoAMMY0 UM AN BblpabOTKM MUPOBO33PEHUYECKMX OPUEHTUPOB, YCMELUHOrO
BK/IIOYEHUS B XKU3Hb COLMYMa, MPOLO/HKEHUS 06pa3oBaHUA B pas3/IMYHbIX 06/1acTaX,
HEe CBSI3aHHbIX HENOCPEACTBEHHO C XUMMUENA.

CocTansiowmmm npegmeta «XuMmnsa» SBns0TCA 6a3oBble Kypcbl - «OpraHuyeckas
XUMUs» N «OB6LLAas N HEOPraHNYecKas XMMUs», OCHOBHbIM KOMMOHEHTOM COAEPXKaHUs
KOTOpbIX SABNSAKOTCA OCHOBbI 6a30BOW HayKu: cUCTeMa 3HaHWUW MO HeopraHWyecKou
XUMUN  (C  BK/IOYEHWEM 3HAHWUWA U3 0OWERn XUMUKM) W OPraHMYEecKom XuMmUW.
dopmmnpoBaHMe [aHHOW CUCTEMbl 3HaAHWUWA MpPU U3ydeHUU MpeameTa obecneyvnBaet
BO3MO>XHOCTb pacCMOTPEHMSA BCEro MHOroo6pasunsi BELL,ECTB Ha OCHOBE 0OLLMX MOHATUI,
3aKOHOB 1 TEOPUIA XUMUW.

CTpyKTypa cofep)aHusi KypcoB - «OpraHuyeckas Xumus» un «O6uasa u
HeopraHuyeckas XvMMus» cthopmmpoBaHa B Nporpamme no XMmMmm Ha OCHOBE CUCTEMHOIO
nogxoga K U3yYeHWO Yy4yeOGHOro Marepuana W 06YC/IOB/IEHA UCTOPUYECKM
060CHOBaHHbIM Pa3BUTMEM 3HAHWI Ha ONPeAenEHHbIX TEOPETUYECKNX YPOBHAX. Tak,
B KypCe OpraHM4ecKor XMMWUW BeLLeCcTBa paccMaTpuBatoTCs Ha YPOBHE K/1acCUUecKoWn
TEOPUMN CTPOEHMUS OpraHUYecKUX COeIMHEHWI, a TaKXKe Ha YPOBHE CTEPEOXUMUYECKUX U
3/IEKTPOHHbIX NPeACcTaB/ieHnin 0 CTPOoeHUM BelecTB. CBefieHMs 06 M3yyaembiX B Kypce
BellecTBax [alTcA B pasBUTUM - OT Yr/IEBOAOPOLOB [0 C/OXHbIX OMOMNOrnMYecKu
aKTMBHbIX COEIMHEHUA. B Kypce OpraHMYeckom XuMuUWM MONyYarT pasBuUTUe
C(hopMMpOBaHHbIE Ha YPOBHe OCHOBHOrO 06Lero o06pa3oBaHMA MepBOHAYasibHble
NpeAcTaBNeHNss O XUMWYECKOW CBSI3W, KacCM(UMKALMOHHBIX MNPU3HaKax BeLLecTs,
3aBMCUMOCTM CBOMCTB BELLECTB OT UX CTPOEHMUSA, O XMMNYECKOW peakumm.

Moa HOBbIM  YrOM  3peHMss B npeameTe  «XuUMmusi»  6a30BOr0  YPOBHS
paccMaTpMBaeTC  M3YYEHHbIA Ha YPOBHE OCHOBHOrO  06Wero o6pa3oBaHus
TEopeTnyecknii maTepman u (HakTonormyeckne cCBefieHUs O BELLECTBAX U XMUMUYECKOWA
peakuuun. Tak, B 4YaCTHOCTHU, B Kypce «O6LLas 1 HeopraHnyeckas XuMns» 06yvaroLnumecs
NPeaocTaBNfeTCs  BO3MOXHOCTb  0CO3HaTb  3HAaYeHMEe MEepuoLMYecKoro 3akoHa
C OOLLETEOPETUYECKMX U METOLOMOTMYECKUX MO3ULMIA, TNYyOXKe MOHATb UCTOPUYECKoe
M3MEHEHME (YHKUMIA 3TOro 3akoHa - OT 0606Luialoleir A0 OOBACHAKOLWENA 1
MPOrHO3MPYHOLLEN.

EamMHas cucTemMa 3HaHU O BaKHEWMLLMX BeLWecTBaX, WX COCTaBe, CTPOEHUMU,
CBOWMCTBaX W MPUMEHEHUM, a TaKKe O XUMMYECKUX pPeakumax, WX CYLIHOCTU W1
3aKOHOMEPHOCTAX MpOoTeKaHWa aornosHsetca B Kypcax 10 m 11 KnaccoB 3fieMeHTamu
coaepXXaHusi, UMEKLMUMIN KYNbTYPONOrMYeCKMin U NPUKNaAHON XapakTep. OTU 3HaHUA
CNOCOOGCTBYHOT MOHUMAHMIO B3aMMOCBSA3N XUMUK C APYTMMU HayKamK, pacKpbiBaloT eé
pofib B MO3HaBaTe/IbHOM W MPAKTUYECKOW AesTeNIbHOCTM 4Ye/loBeKa, Cnoco6CTBYIOT
BOCMMUTAHUIO YBaXXeHUS K NpoLeccy TBOPYEecTBa B 061acTV TEOPUM U NPaKTUYECKUX
MPUNOXEHUA XMMMUK, MNOMOratOT BbIMYCKHUKY OPUEHTUPOBATbCA B 0OLLECTBEHHO
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M NINYHOCTHO 3HAYMMbIX NPo6GemMax, CBsi3aHHbIX C XUMUEW, KPUTUYECKN OCMbIC/IMBATb
MH(OPMaLMIO U NPUMEHATb eé AN NOMONHEHNA 3HAHWIA, peLleHNs UHTENNEeKTYa/lbHbIX
N 3KCMEepPMMEHTa/IbHbIX MCCNefoBaTeNbCKMUX 3afdad. B uenom cogepxkaHue y4vyebHOro
npegmeta «XUMUA» AAHHOTO YPOBHSI M3YyYeHUs OPUEHTMPOBAHO Ha (hopMuMpoBaHue
y 06yyarowmxca MUPOBO33PEHYECKOM OCHOBbI A5 MOHMMaHUA (UNOCOPCKUX MAeN,
TaKMX KaK: MaTepuasibHOe €e[MHCTBO HEOpPraHM4yeckoro W OpraHMYeckoro mupa,
06YyC/IOBMIEHHOCTb CBOWCTB BELLECTB MX COCTaBOM W CTPOEHWeM, MO03HaBaeMOCTb
MPUPOAHBLIX ABMEHWNIA MYTEM 3KCMEPUMEHTA U PELUEHNS MPOTUBOPEUNIA MeXY HOBbIMM
(hakTaMM M TeopeTUYeCKUMM NPeAnocbiiKaMu, OCO3HaHWe POAN XMMUWU B PeLleHUn
9KOJIOrMYecKnX npobsem, a Takxe npobreM cbepexeHns 3HepreTUHeCKMUX Pecypcos,
CbIpbs, CO34aHNA HOBbIX TEXHOMIOMMUIA N MaTepunanos.

B nnaHe pelleHuns 3agay BOCMMTaHMSA, pPasBUTUS U coumanm3aumm oby4daroLmxcs
MPUHATbIE MPOrpamMmMoii Mo XMMUK NOAX0Ab! K ONpeAeneHnto CoAepXXaHnsa 1 NOCTPOEHNUS
npegmMeTa npegycMaTtpuBaloT (QOpMUPOBaHME YHUBEPCASIbHLIX YYeOHbIX AeNncTBUiA,
MMeoLLNX 6a30B0e 3HAYEHUE A/1A Pa3/INUHbIX BULOB AeATEe/IbHOCTU: peLLeHmns npobnem,
noucka, aHannsa n 06paboTKN MHDOpPMaLUK, HEOBXOAMMBIX ANA NPUOBPETEHNS OMbiTa
MPaKTUYECKON W uccnefoBaTesibCKoM AeATeNbHOCTH, 3aHMMaloWein BaKHOe MECTO
B MO3HAHUN XUMUN.

B npakTuke npenogaBaHns XMMUN Kak Ha YpoBHe OCHOBHOIO 06LLero obpa3oBaHus
Tak 1 Ha ypoBHEe cpeAHero obLiero obpasoBaHus, Npu onpeaeneHnn coaep)kaTesibHon
XapaKTepUCTMKN  Leneil  M3yYeHMss npefameTa HanpaBfeHWEM  MEePBOCTEMEHHOM
3HAYMMOCTWN TPaAMULMOHHO NPU3HAETCS (POPMMPOBAHME OCHOB XMMWYECKON HayKU Kak
061aCT COBPEMEHHOI0 CTECTBO3HAHMA, NPAKTUYECKOW AesTeNIbHOCTM Ye/l0BEKA N KaK
OAHOr0 M3 KOMMOHEHTOB MWPOBON KynbTypbl. C METOAMYECKON TOUKM 3PEHUS TaKOWn
NoAXo[4 K onpeaeneHuto Uenen n3yyeHmns npegmeTa aBnsetcs BnosHe onpasAaHHbIM.

CornacHo JaHHOW TOUKe 3PEeHNS rNMaBHbIMU LENAMUN M3yUYeHNs npeameTa « XUMmns»
Ha 6a30BoM ypoBHe (10-11 Kn.) ABNAOTCH:

(hopMMpOBaHME CUCTEMbI XUMWYECKUX 3HAHWI KakK BaXKHEWLIEe COCTaBNsHOLLEN
eCTeCTBEHHO-Hay4YHON KapTWHbI MUpa, B OCHOBE KOTOPOM N1eXKaT K/UeBble MOHATUS,
(hyHAaMeHTa/lbHble 3aKOHbl W TEOPUW XUMWUW, OCBOEHME A3blKa HayKW, YCBOEHME U
MOHMMaHME CYLUHOCTU AOCTYMHbIX 0606LLEHNA MUPOBO33PEHYECKOrO XapakTepa,
03HaKOMJIEHME C UCTOPMEI UX Pa3BUTUSA U CTAHOB/IEHUS;

(hopMMpoBaHMe W pa3BUTUE TMpPeACTaBNEHUA O Hay4yHbIX MeTofax MO3HaHUS
BELECTB W XUMUYECKMX Ppeakuuin, HeobXoAMMbIX [ANs NPUOBPETEHUS YMEHWUMN
OPMEHTUPOBATLCS B MUPE BELLECTB U XUMNYECKNX SB/IEHUI, UMEIOLLMX MECTO B NPUPO/E,
B MPaKTUYECKOI 1 NOBCEAHEBHOW XKU3HMU;

pasBuTMEe YMEHWA M CnocoboB AesTeNIbHOCTU, CBA3aHHbIX C HabMOAEHUEM U
00BSACHEHMEM XMMUYECKOro 3KCNnepumeHTa, Cco6Mt0AeHNeM npaBun  6e30MacHOro
o6palleHmns ¢ BeLecTBamu.

Hapsagy ¢ 3Tum cofepxaTenbHasi XapakKTepuUCTMKa Lenerd n 3aday U3yyYeHus
npeagmMeTa B MporpamMme No XMMWUW YTOYHEHA U CKOPPEKTUpOBaHa B COOTBETCTBMM



depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

C HOBbIMM MpuopuTeETaMW B CUCTEME CpedHEro obuiero obpasoBaHusi. CerofgHs
B npenojaBaHUM XUMUW B GOMbLUEA CTENEHU OTAAETCA NPeAnoYvYTEHME MPaKTUYECKOi
KOMMOHEHTE COAEPXKaHWs 00y4YeHMsi, OPUEHTUPOBAHHONM Ha MOArOTOBKY BbIMYCKHMKA
oloweobpa3oBaTe/lbHOM  OpraHu3aumun, Bfajelolwero He Habopom  3HaHWI, a
(hYHKLMOHa/IbHOW rPaMOTHOCTbLIO, TO €CTb Ccrocobamnm U YMEHUsIMU aKTUBHOIO
MONYYEHUSI 3HAHUI N MPUMEHEHMUSA MX B PeasibHON XXMU3HWU ANS PeLleHnst NpakTUYecKnx
3ajau.

B 37Ol cBA3M Npu M3ydeHMM MpegMeTa «XUMUS» [OMUHUPYIOLLEE 3HaYeHMWe
NPMoGpPeTaloT TakMe Lenn 1 3agayvu, Kak:

afantauma o6yuvaroLnxcs K YCMOBMSM AUMHAMWYHO pa3BMBalOLLErocs Mupa,
(hopmmnpoBaHMe MHTENNEKTYa/IbHO Pa3BMTOM NNYHOCTM, FTOTOBON K CaMO06pa30BaHuio,
COTPYAHUYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO TPAMOTHbIX PELUEHNA B KOHKPETHbIX
YKM3HEHHbIX CUTyaLunsX, CBA3aHHbIX C BELWLECTBAMU N UX NPUMEHEHUEM;

(hopmmnpoBaHMe y 0BYyYaOLLMXCS KNHOUYEBLIX HAaBbIKOB (KNHOUEBLIX KOMMETEHLMIA),
MMEKLNX YHUBEPCA/IbHOE 3HayeHWe AN PasIUYHbIX BUAOB AEATE/IbHOCTU: pPeLleHns
npobnem, noucka, aHaaMsa W 00paboTKM  MHGOpMauuK,  HeobXOAUMbIX
ANA NprMobpeTeHnst onbiTa AeaTeNIbHOCTM, KOTOpas 3aHUMaET BaXKHOE MECTO B MO3HaHUW
XUMUK, a TakKke AN OLEHKU C MO3MLMIA 3KONOrMYecKoil 6e30MacHOCTM XapakTepa
BIUAHUSA BELECTB M XMMUYECKMX MPOLLECCOB Ha OpraHvM3M 4enoBeka W MPUPOAHYH
Cpedy;

pa3BUTME MNO3HaBaTe/lbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX W TBOPYECKMX
CNOCO6GHOCTEN 06YyYatOLLMXCA: CMNOCOOHOCTM CaMOCTOATENbHO MpUobpeTaTb HOBbLIE
3HaHWUA MO XUMWUK B COOTBETCTBMM C XXU3HEHHLIMWU MOTPEOHOCTSIMM, WCMOMNb30BaTb
COBPEMEHHbIE MHOPMALMOHHbIE TEXHONOMMK AN MOUCKa M aHanm3a y4ebHOon 1 HayuHO -
NoNynspHON MH(OPMaL MM XMMUYECKOTO COAepXKaHus;

(hopMMpoBaHMe M pasBUTME Y 06YyYaroLWMXCA accouMaTUBHOIO W NIOFMYECKOro
MbILNEHNSA, HabMoAaTeNbHOCTU, COBPAHHOCTK, aKKypaTHOCTW, KOTOpble OCOBEHHO
Heo6X0oAMMbl, B 4YaCTHOCTW, MNpPW MNAAHWPOBAHUM W MNPOBEAEHUN XUMUYECKOrO
3KCNEPUMEHTE;

BOCMMTaHME Y 00yUaroLWmnxcsa yoexaEHHOCT B T'yYMaHUCTUYECKOW HarnpaBieHHOCTH
XUMUKN, €€ BaXHOW pPoOMM B PELIEHMM T[N106anbHbIX NPO6MEM  palMOHabHOIO
NPUPOAONONbL30BaHNSA,  MOMOMHEHMS  3HEPreTUYECKMX PECYpPCoB U COXPaHEHWS
MPUPOAHOr0  paBHOBECUSA, OCO3HAHMS HEO0OXOAMMOCTU  6epeXXHOro  OTHOLLEHWUS
K NpupoAe W CBOEMYy 3[0pOBbl, a TakKXe MpuobpeTeHMs oOnbiTa WMCMOMb30BaHUS
MOMYYEHHbIX 3HAHWI AN NPUHATUA TPaMOTHbLIX PeLUeHUA B CUTyauusx, CBsi3aHHbIX
C XMMUYECKUMU ABNIEHUSIMU.

Llenm 1 3agaum  um3ydeHMs npegmeta «XuUMUS»  MNOAYYUIM  NOAPOOHYHO
METOANYECKYD WHTepnpeTaunto B pasgene «lnaHuMpyemble pe3ynbTaTbl OCBOEHUS
nporpammbl MO0 XUMUKW», 6narogaps Yemy ob6ecrnedyeHO YETKOe MPeAcTaBleHne O TOM,
Kakue 3HaHMA W YMEHMS MMEeKT NpPSAMOe OTHOLUEHWE K peanv3aumy KOHKPETHOMW
Lenm.
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B yyebHOM nnaHe cpefHero o6Llero obpazoBaHUs npeameT «Xumus» 6a30BOro
YPOBHS BXOAWUT B COCTaB NpeAMeTHON 061acTn «ECTECTBEHHO -HayYHble NPeAMETbI».,

OO6Lyee 4MCMo 4YacoB, PEKOMEHAOBAHHbLIX A1 WU3YYEHUA XUMUM - 68 4acos:
B 10 knacce - 34 yaca (1 yac B Hegento), B 11 knacce - 34 yaca (1 yac B Hefiento).
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COAEPXAHNE OBYUEHNAL

10 KNACC

TeopeTnyeckne OCHOBbI OPraHNYecKon XMmMum

MpeameT opraHWYecKoW XuMuW: €€ BO3HWKHOBEHMWe, pas3BUTME W 3HAYEHMe
B MONYYEHUM HOBBLIX BELECTB W MaTepuasnoB. Teopus CTPOEHUA OpraHNYeckKmnx
coeguHeHnin A.M. byTnepoBa, €€ OCHOBHble MONOXeHUs. CTPYKTYpHble (HOpMYy/ibl
OopraHn4Yeckux BellecTB. ['omonorns, nsomepusa. Xmmumyeckasa CBA3b B OpraHUYECKux
COeIVHEHNAX - OfMHAapHble N KpaTHbIe CBA3W.

[MpencraBneHve 0 KnaccuukaumMy OpraHWYeckMx BewecTB. HomeHknatypa
OpraHnMyYyecKnx CoefuHeHW (cucTematmyeckas) U TPUBUaIbHbIE Ha3BaHUS BaXXHEMLINX
NpeLCcTaBUTENIEN KNACcCOB OPraHNYeCcKUX BELLECTB.

JKcnepuMeHTaNbHble METO/bl N3YYEeHUS BEWECTB U UX NpeBpaLLeHmnid

O3HakoM/eHue ¢ 06pasuamm opraHMYecKmx BELECTB 1 MaTepmasaMum Ha X OCHOBE,
MOZENMPOBaHNe MOJIEKY/T OpraHMYeckux BewllecTB, HabMo4eHne W onucaHue
AEMOHCTPaLMOHHBIX OMNbITOB MO NPEBPALLLEHNIO OpraHUYECKMUX BELLLECTB NPY HarpeBaHmm
(nnaBneHwe, 06yrnnmBaHe N ropeHue).

Yrnesofoponsbl

AJIKaHbl: COCTaB 1 CTPOeHWe, rOMONOrnNYecknii pag. MeTaH 1 aTaH - NpocTeiLume
NpeAcTaBUTENIN a/IKaHOB: (PU3MYECKME N XMMUYECKMe CBOMCTBA (peakuum 3aMeLLeHns 1
ropeHuns), HaxoXxaeHve B Npupoae, NnosiyvyeHre 1 NpuMeHeHue.

AJIKeHbI: COCTaB W CTPOEHWe, TFOMONOTUYECKUA pag. OTWAeH U NPOMWieH -
MpoCcTenLlme NpeacTaBUTENN a/IKEHOB: (PU3NYECKUE N XMMUYECKME CBONCTBaA (peakuuu
rMAPVPOBaHWA, TafloreHNpPoBaHNA, ruaparaumm, OKUC/MEeHWS W NoJvMMepusalmm),
NoslyyeHne N NPUMEHEHNE.

AnkagueHbl: OyTaavMeH-1,3 1 MeTunbytaameH-1,3: CTPOeHME, BaKHelLlune
XUMUYECKMe CBOWCTBa (peakuus nonmmepmsayun). TlonyyeHne CUHTETUYECKOTO
KayuyKa U pesuHbl.

AJIK/HbI: COCTaB U OCOGEHHOCTW CTPOEHMUS, TOMOIOrMYECKUin pagd. AUeTWUieH -
MPOCTENLINIA NpeACTaBUTE/b &/IKMHOB: COCTaB, CTPOEHMe, (DU3NYECKME U XUMUYECKME
CBOMCTBa (peakuwu TruApvpoOBaHWA, TraJloreHUPOBaHNSA, ruapataumu, ropeHus),
nony4veHve N NpUMeHeHwe.

ApeHbl. BeH30n: cocTaB, CTPOEHUe, U3NYeCKMe N XMMUYECKNe CBOMCTBA (peakuuu
ra/loreHNpPoBaHUA W HUTPOBAHUSA), MONYYEHUE W nNpuMeHeHue. Tonyon: CoCcTas,
CTpOeHWe, (OM3NYECKMe W XMMUYECKMe CBOMUCTBA (peakuuy ranoreHMpoBaHus u
HUTPOBaHUSA), MOMyYeHNe N MpUMeHeHne. TOKCUMYHOCTb apeHoB. [eHeTM4yeckas CBA3b
MeXAy yrnesofopofamu, NpuHaanexxawmnmMmm K pasnnyHbiM Knaccam.

1 KypcMBoM B TeKCTe BblAeNeHbl 3/1eMeHTbl COAepXXaHUs Y4eGHOro marepuana, KOTOpble M3y4atoTcs
B 03HAKOMUTE/NIbHOM MJjlaHe M He BK/KYaloTCA B COCTaB MpeaMeTHbIX pe3ynbtatoB ocsoeHusa POl COO
Ha 6a30BOM YpPOBHe.
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MpupoaHble NCTOUYHUKN YrneBoaopoaos. MpupoaHblid ra3 1 NonyTHble HePTSAHbIE
rasbl. HepTb 1 e€ nponcxoxxaeHne. Cnocobbl NepepaboTKN HePTU: NeperoHKa, KPeKUHr
(TepMuYecKuin, KaTanuTuyeckuin), nuponus. [poayKTbl nNepepaboTKu HedpTh, KX
MPMMEHEHME B MPOMbILIMEHHOCTM U B ObITy. KaMeHHbI Yrofib M MNPOAYKTbl €ero
nepepaboTKu.

SKCNepMMeHTaNbHbIE METO/bl M3YUYEHUS BELLECTB W X NpeBpalleHunii

O3HaKoM/IeHMe ¢ 06pasLiamu M1acTMace, KayuyKoB U pe3uHbl, KONMekuumn «Heqtb»
N «Yronb», MOAENNPOBaHWE MOJNIEKYN YINeBOJOPOA0B U [anoreHonpon3BOAHbIX,
NpoBeAeHVe NPAKTUUYECKOW paboThl: NOMYUYEHME STUNIEHA U N3YUeHME ero CBOICTB.

PacuéTHble 3afayn

BbluncneHns No ypaBHEHUIO XUMWUYECKOW peakuum (Maccbl, 06bEMa, KOMYEeCTBa
MCXOOHOr0 BellecTBa WM TMPOAYKTa peakumm Mo W3BECTHbIM Macce, O0ObEMY,
KO/INYECTBY OLHOr0 M3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakumm).

Kucnopogcofepsallime opraHMyeckmne coeguHeHuns

MpepenbHble 0A4HOATOMHbIE CNUPTLI. MeTaHoN M 3TaHOM: CTPOeHUE, (PU3NYECKME U
XUMUYECKMEe CBOMCTBa (peakumy C aKTUBHbIMW MeTansaMu, rasioreHoBOA4OPOAamMu,
ropeHve), npumeHeHue. BoJopoAHbIe CBA3W MeXAy MONeKynamu cnupTos. [eicteue
MeTaHO/1a 1 3TaHO/1a Ha OPraHn3m YenoBeKa.

MHOroaTomMHble CNUPTbL. STUNEHTIUKONL U TIMLEPUH: CTPOEHMe, (pusnyeckme u
XUMUYECKMe CBOWCTBa (B3aMMOLENCTBME CO LLENOYHBIMU MeTa/laMKn, KayeCTBEHHas
peakuMsi Ha MHOroaTOMHble CnUpTbl). [eilcTBME Ha OpraHu3m 4enoseka. MpuMeHeHWe
rNLEepuHa 1 3TUNEHTIMKONS.

®eHo/: CTPOEHUE MOJEKYSIbl, PU3NYECKME N XMMMUYECKNE CBOWCTBA. TOKCUYHOCTb
(beHona. MprMeHeHne heHoa.

Anbaernfibl 1 KeTOHbl. Popmanbaerus, auetanbierni: CTpoeHue, PUsnyeckune un
XUMUYECKMe CBOWCTBA (peakuuy OKMUC/IEHUS U BOCCTAHOBMIEHUS, KayeCTBEHHbIE
peakuuu), nosiyyeHvie 1 NPUMeHeHwe.

AUETOH: CTPOEHME, (PM3NYECKME U XMMUYECKME CBOMCTBA (peakuuu OKUCNEHNS W
BOCCTAHOB/IEHNSA), MOMYYEHNE N NPUMEHEHME.

O[ZHOOCHOBHbIE NpefenbHble KapboHOBblE KWCMNOTbl. MypaBbMHas M YKCYCHas
KICNOTbI: CTPOEHWE, (hU3NYEeCKMe N XMMUYECKIe CBOMCTBa (CBOMCTBA, 00LLMe Ans Kacca
KUCMOT, peakuua aTepudukaumm), nonyyvyeHne w npumeHeHme. CTeapuHOBas MU
0/1leMHOBAasA KUC/MOTbI KaK NMPeacTaBUTENN BbICLLUMX KAPOOHOBbLIX KMCNOT. Mblna Kak conwu
BbICLLMX KapOOHOBBIX KACNOT, UX MOIOLLLEE AelCTBHE.

CnoxXHble 3upbl Kak MpPou3BOAHbIE KapOOHOBBLIX KUCNOT. [MAPOAN3 CNOXKHBIX
aupo.. XKupbl. 'Mapoans KMpos. MNprmeHeHKe XMPOB. buoiornyeckas posb >KMPOB.

YrneBopl: COCTaB, Knaccuukaumsa yrnesofos (MOHO-, AWM- W Monucaxapujbl).
[(1l0K03a - MPOCTEeNLLNIA MOHOCaxapna: 0CO6eHHOCTU CTPOEHNA MOMEKY/bI, (DU3nYecKne
M XMMUYEecKMe CBOWCTBa (B3aMmogencTBue c rugpokcugom megu(l), okKucneHwe
aMMuayHbIM pPacTBOpoM okcupa cepebpa(l), BOCCTAHOBNEHME, OPOXEHWE T[/H0KO3bI),
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HaxoX[eHne B npupoge, NpuMeHeHue, buonormyeckasa posib. POTOCUHTE3. DpPyKTO3a
Kak 1M30Mmep r1HKOo3bl,

Caxaposa - npeacTaBnTeNb AWCaxapuaos, rMAPON3, HaxO>KAeHWe B NpuUpoge u
MPYMEHEHME.

Kpaxman v uennwno3a Kak npupofHble nonvMepbl. CTpoeHMe Kpaxmana W
Lennono3bl. PM3NYECKME N XUMUYECKUE CBOMCTBA KpaxMana (rmaponmns, KayecTBeHHas
peakuus ¢ NoLoMm).

JKcnepuMeHTaNbHble METO/Abl U3YUEHNS BEWECTB U UX NpeBpaLleHnin

MpoBefeHve, HabnOAeHWe WM OnucaHWe AEeMOHCTPALWOHHbLIX OMbITOB: rOpeHue
CNUPTOB, Ka4eCTBEHHbIe peakLMn 04HOATOMHbIX CMUPTOB (OKUCNEHME 3TaHOMAa OKCULOM
mean()), MHOroatoOMHbIX CMAMPTOB (B3aMMOAEWCTBME [NMLEPUHA C TUAPOKCUAOM
megun(l)), anbgernaos (OKUCNEHME aMMuadHbIM pPacTBOPOM oOKcupaa cepebpa(l) w
rmgpokeugom  meam(l), B3aMMmofelcTBMe Kpaxmana € MOAOM), MpoBefeHue
NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOIN KUCNOTbI.

PacuéTHble 3a/auu

BblUMCNEHNS MO YPABHEHUIO XUMUYECKOW peakLumn (Maccbl, 06bEMa, KOMMYECTBA
MCXOAHOr0 BeLlecTBa WM MPOAYKTa peakuuyu Mo W3BECTHbIM Macce, OObEMY,
KOMIMYECTBY OAHOIO M3 UCXOAHbIX BELLECTB WX MPOAYKTOB peakLmn).

A30TCcofepKaline opraHnyeckmne CoeJuHeHNA

AMUHbI. MeTunamvH W aHWIUH: COCTaB, CTPOeHUe, (OU3NYECKME U XUMUYECKME
cBoncTBa (ropeHve, B3anMoAeiic TBME C BOAONW W KUCNOTamu).

AMVHOKNCNOTbI KaK aM(OTEPHbIE OpraHWyeckne CcoeamHeHusi. PU3nYeckme |
XUMUYECKNE CBOMCTBA aMUHOKUCNOT (Ha NpUMepe rnumHa). buonornyeckoe 3HavyeHme
amMVMHOKucNoT. MenTuapi.

Benkn Kak NpuMpofHble  BbICOKOMOJIEKYNSAPHbIE  COeAUHEHUs.  TlepBuUYHas,
BTOPUYHAA M TPETMYHAs CTPYKTypa 6enKoB. XMMMYEeCKne CBOMCTBa 6E/KOB: TMAPO/N3,
AeHaTypauus, Ka4eCTBEHHbIE peakLun Ha 6enKu.

3KCI'I€pI/IM€HTaJ'IbeIe MEeTOAbl N3YyHYEHNA BEWECTB N UX I'IpEBp&LLI,EHVIVI
H&6I’IPO,U,GHVI€ N onncaHne AeMOHCTPalMOHHbLIX OMNbITOB: AeHaTypaunA 6enKoB
MNpn HarpesaHnn, LUBETHbLIE PeaKL NN 0eNKoB.

BbICOKOMONIEKYNSPHbIE COEAMHEHMS

OCHOBHblE MOHATUS XUMWUW  BbICOKOMOJEKY/ISIPHbIX COEAUHEHWNIA: MOHOMEP,
nonumMep, CTPYKTYPHOE 3BEHO, CTEMEHb MNONMMEPU3aLMK, CPeAHAN MONeKYNapHas Macca.
OCHOBHbIE MeTOAbl CMHTE3a BbICOKOMONEKYSAPHBLIX COEAMHEHWUIA - NOAUMEpU3aLuns U
NONMKOHAEHCaUWS.

MnacTMaccbl (MOAMATWNEH, NOAMMNPONWUAEH, MONUBUHUNXNOPWA, MOAUCTUPON).
HaTypaibHblii X CUHTETUYECKMe Kayyykn (OyTagueHOBbIA, X/NOPONPEHOBBIA K
N30MpPeHOoBbIN). BonokHa: HaTypanbHble (X10MOK, LWeEPCTb, LWENK), WCKYCCTBEHHbIE
(aueTaTHOE BONOKHO, BUCKO3a), CUHTEeTUYecKue (KanpoH vnascaH).
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SKcnepuMeHTaNbHble METO/bl N3YUYEHUS BELECTB U UX NpPeBpaLleHui
O3HaKoM/ieHMe ¢ 06pa3uaMmn NPUPOAHbIX U UCKYCCTBEHHbIX BOMIOKOH, MiacTmacc,
Kayu4yKOB.

MexnpeLMeTHble CBA3N

Peanusaumsa MeXnpeaMeTHbIX CBA3e MpU  U3YYEHUW OpPraHUYecKom XUmMuu
B 10 Knacce OCyLLECTB/IAETCA Yepe3 MUCMOo/b30BaHNE KaK O6LLMX eCTECTBEHHO -HaY4YHbIX
MOHATUWA, TaK W MOHATUIA, ABNAKOLWMUXCA CUCTEMHbLIMU A/ OTAE/bHbIX MNPeAMeTOoB
eCTeCTBEeHHO-Hay4HOro LuKa.

OO6LUre ecTeCTBEHHO-HaYYHble NOHATUA: ABMIEHWE, HAYYHbIW (DaKT, TMNoTe3a, 3aKOoH,
Teopus, aHanu3, CUHTe3, Knaccugumkauusa, nNepuognuyHoCcTb, HabnwaeHve, U3MepeHue,
3KCNEPUMEHT, MOLENNPOBaHNe.

®usmkKa: MaTepusi, 3HEPrus, mMacca, atoM, 3/1eKTPOH, MOJIEKY/a, IHEPreTUYeCKnii
YpPOBeHb, BeLLeCTBO, Teno, 00bEM, arperatHoe COCTOSIHWE BeLlecTBa, (U3MYeckme
BE/IMUMHBI N eAIMHULbI X N3MEPEHNUS.

Buonornsa: Knetka, opraHusM, 6uocgepa, OOMEH BelleCTB B OpraHu3Mme,
(hOTOCUHTES, BUONOTNYECKUN aKTUBHbIE BelllecTBa (benku, yrneBopl, Xupbl, PEPMEHTLI).

eorpaus: MWHepasbl, TFOPHblIE MOPOAbl, MNOME3Hble WCKOMaeMble, TOMUBO,
pecypcel.

TexHoNorvs: nuuueBble NPOAYKTbI, OCHOBbl PaLUMOHa/IbHOTO MUTAHWUSA, MOKLLME
CpPeACTBa, NEKaPCTBEHHbIE 1 KOCMETUYECKIME MpenapaTsbl, MaTepmasibl U3 NCKYCCTBEHHbIX
N CUHTETUYECKUX BOJSIOKOH.

11 KNACC

TeopeTnyeckme OCHOBbLI XMW

XVUMUYECKNIA 3neMeHT. ATOM. A4po aTtoma, M30TOMbl. DNEKTPOHHasi 060104Ka.
JHepreTnyeckme YpPOBHM, NOAYPOBHW. ATOMHble opbutanu, S-, p-, d- 3MeMeHTHI.
Oco6eHHOCTM pacnpesenieHns 3/IEKTPOHOB NO OpbuTaisaM B aTOMax 3/1EMEHTOB MepPBbIX
4eTbIPEX MEPUOLOB. DIEKTPOHHAA KOH(Urypawuma aToMOB.

Mepnoanyecknini 3akoH u [lepmoanyeckas CUCTEMa XMMUYECKUX 3/1EMEHTOB
0. MeHgeneeBa. CBSi3b NEpPUOAMYECKOro 3akoHa W [lepnoamnyvecko CUCTEMbI
XUMUYecknx anemeHTos .. MeHaeneeBa ¢ COBPEMEHHON TeOPUE CTPOEHNS aTOMOB.
3aKOHOMEPHOCTM WM3MEHEHMS CBOWMCTB XMMWYECKMX 3/1EMEHTOB M 06pasyembIX UMK
MPOCTbIX N C/MOXHbIX BELWECTB NO rpynnaMm v nepuogam. 3HayeHue Mepuoanyeckoro
3aKOHa B pPasBUTUN HayKWN.

CTpoeHue BellecTBa. XMMMYECKas CBA3b. Buabl XMMUYeckon cBA3N (KoBasieHTHas
HemnonspHas W MonspHas, WOHHadA, MeTanInyeckas). MexaHu3mbl 06pa3oBaHuA
KOBa/IEHTHON XMMWNYeCKOW CBA3WN (0OMEHHbIA N AOHOPHO-aKLEeNnTopHbIn). BogopoaHas
CBA3b. BaneHTHOCTL. DnekTpooTpuuatenbHoCTb. CTeneHb OKUCIEHUA. VOHbI: KaTUOHbI
N @aHWOHbI.
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BellecTBa MONEKYNAPHOTO N HEMOJIEKYNAPHOIO CTPOEHUA. 3aKOH MOCTOAHCTBA
COCTaBa BelecTBa. Tunbl KPUCTA//IMYECKUX PELLETOK. 3aBUCUMOCTbL CBOMCTBA BELLECTB
OT TUMNa KPUCTAINYECKON PELLETKMN.

[MoHATMeE O AncnepCHbIX cucteMax. ICTUHHbIE U KONnouaHble pacTBopbl. MaccoBasd
[0NA BelllecTBa B pacTBOpe.

Knaccugukaumsa HeopraHMYeckux coefvHeHWA. HomeHKnaTtypa HeopraHuyeckux
BellecTB. [eHeTMyecKad CBA3b  HEOpPraHMYecKMX  BELLECTB,  NPUHaANeXalmux
K Pa3NIMyHbIM K/iaccam.

Xumunyeckas peakums. Knaccuukaums XMMUUYeCKUX peakunii B HeOpraHUyecKom
M OpraHMYyeckoh XMMUK. 3aKOH COXPaHeHUs MacCbl BELLECTB, 3aKOH COXPaHeHUs u
NnpeBpaLLeHna 3Heprum Npu XMMNYECKNX peakunsax.

CKOpoCTb peakuuu, eé 3aBUCUMOCTb OT pas/In4YHblX (hakTopoB. ObpaTumble
peakunmn. XumMnyeckoe paBHoBecne. daKTopbl, BANAIOLLINE HA COCTOAHNE XMMWYECKOro
pasHoBecus. MNMpuHunn Jle LLaTense.

AnekTponuTnyeckad puccoumaumsa. CunbHble W cnabble 3nekTponuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KuCas, HernTpanbHas, WwenoyHas. MoHATne 0 BOAOPOAHOM
nokasatene (pH) pacTeopa. PeakuuMyu MOHHOro obmMeHa. MMAPONN3 HEOPraHUYeCcKux u
OpraHnMYecKmnx BeLLecTB.

OKMCNUTENIbHO-BOCCTAHOBUTENIbHbIE  peakuun. TloHATMe 06  3nekTponuse
pacnnasoB M PacTBOPOB CoMel. MpumeHeHne aneKTponusa.

JKcnepuMeHTaNlbHble METO/bl N3YYEeHUS BEWECTB U UX NpeBpaLLeHmnid

JemMoHcTpauma Tabnuy «llepnofgmyeckas cuctema XMUMUYECKUX 3/1EMEHTOB
0. MeHaeneeBa», W3yyeHMe MoAeNne KPUCTaIMYECKUX PELIETOK, HabnoaeHue
N ONUCaHWe [AeMOHCTPaUMOHHbLIX U NlabopaToOpPHbIX OMbITOB (pas3foXeHne nepokcuaa
BOAOpPOAa B MPUCYTCTBMW KaTanmsatopa, ornpeaeneHue cpefbl pPacTBOPOB BELLECTB
C MOMOLLI YHUBEPCA/IbHOTO MHAMKATOPa, peakuuMy MOHHOro 06MeHa), npoBefeHue
MPaKTUYeCKoin paboTbl «BnvsHMEe pasnnyHbIX (DAKTOPOB Ha CKOPOCTb XUMUYECKOA
peaxkunmn.

PacuéTHble 3a/auu
PacuéTbl MO YPaBHEHUAM XUMWUYECKUX PeakLvii, B TOM yMcne TEPMOXUMUYECKMe
PaCUEThI, PaCU€ThbI C UCMONb30BAHNEM MOHSTUS «MaccoBas [0/s BELLECTBaAx.

HeopraHunyeckas Xxmmumsa

Hemetannbl. onoxeHne HemeTannoB B [MepnoAMYECKON CUCTEME XUMUYECKUX
anemeHToB [./. MeHgeneeBa 1 0COGEHHOCTU CTPOEHUS aTOMOB. PU3NYECKME CBONCTBA
HeMeTaNNoB. ANOTPONUA HemeTannoB (Ha NpuUMepe KMCopoaa, cepbl, docdopa u
yrnepoga).

XVMMUYECKMEe CBOWCTBA BaXXHEMWIMX HemeTannoB (rasoreHoB, Cepbl, as3oTa,
(hocthopa, yrnepoga U KPemHUs) U UX COeAMHEHUI (OKCUAOB, KMUCIOPOACOAEPKALLNX
KNCNOT, BOJOPOAHbIX COEAMHEHNIA).

MpuMeHeHe BaXXHENLLMX HEMETAN/IOB U UX COeAMHEHWIA.
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MeTannbl. [onoxeHne weTannoB B [1eprogMyecKoin cUCTeMe XMMMUYECKUX
anemeHToB .. MeHpaeneeBa. OCO6EHHOCTU CTPOEHMS 3/IEKTPOHHbLIX 060/104EK aTOMOB
meTannoB.  O6wWMe  (m3nMyeckme cBoicTBa  MeTannoB.  Cnnaebl  MeTa/oB.
SNEKTPOXMMUNYECKUNIA pAS HanpsXXeHNA MeTasIoB.

XMUMUNYeCKNe CBOMCTBA BaXKHENLLMX MEeTa/NIoB (HaTpuid, Kanuid, KanbUuid, MarHum,
a/TIOMVHUIA, UMHK, XPOM, XKene3o, Mefib) U UX COeUHEHWIA.

O6Lwwme crnocobbl MonyvyeHNs meTannoB. MeTannyprus. Kopposusi meTannos.
Cnocobbl 3aWnThl 0T KOPPO3uKn. NprMeHeHne MeTaI0B B ObITY N TEXHUKE.

3Kcnep|/||v|eHTaanb|e MeTOAbl N3yHYEHNA BELWECTB N UX I'IpGBp&LLI,GHI/II\/’I

|/|3yl-IEHI/Ie Konnekuun «MeTannbl U CniaBbl», O6p3.3LI,OB HEMETaNNO0B, pPeLleHne
IKCNEepMeHTabHbIX  3ajad, Ha6mo,quV|e n onncaHne AeMOHCTPaUMNOHHbLIX W
na6opaToprlx OrfbITOB (B38.VIMO,EI,E‘I7ICTBI/I€ rmapokcnaa antoMnMHUA € paCcTBopamMmin KUC/OT
n LLI,E]'IO‘-IEI\/'I, KayeCTBEHHbIE peaKLMN Ha KaTUOHbI MeTa]'I]'IOB).

PacuéTHble 3afayn

PacuyéTbl Maccbl BellecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce UnnM 06bEMY OHOr0 M3 Y4YacCTBYIOLWINX B peakLuy BeLLeCcTB, pacyéThbl
mMaccbl (06bEMa, KONMMYecTBa BeLLecTBa) MPOAYKTOB peakuuun, ecnv OAHO U3 BELLECTB
NMeeT NMpuMecu.

XNMUA N XKU3Hb

Ponb XvMum B 06ecnevyeHUn 3KONOMMYECKON, 3HEPreTMYeCKOW W MNULLEBON
6e30MacHOCTH, PasBUTUN MeAUUNHbI. TOHATME 0 Hay4YHbIX MeTOAax MOo3HaHWUS BeLLecTB
N XUMUYECKUX pPeakLmii.

MpefctaBneHns 06 06WMX Hay4HbIX MPUHLMMNAX MPOMbILINIEHHOrO MOay4YeHus
BaXXHEMLUNX BELLIECTB.

UenioBeK B MMpe BELLECTB M MaTepuasnioB: BaXKHelLIne CTpoUTe/IbHble MaTepuasl,
KOHCTPYKLNOHHbIE marepuansl, Kpacku, CTeK/o, Kepamuka, martepuanbl
A9 3IEKTPOHMKKN, HAHOMaTepuasbl, OpraHMyeckne N MMHepabHble YA00peHNS.

XUMnUs N 3[00pOBbe  YesioBeKa: MpaBuna  UCMOMb30BAHUA  NIEKAPCTBEHHbLIX
npenaparos, MpaBuna 6e30MacHOro0 WCMNoAb30BaHWA MNpenapaTtoB ObITOBON XUMWW
B NMOBCEAHEBHOM XXN3HM.

MexXnpeLMeTHbIe CBA3M

Peannsauma mexxnpegMeTHbIX CBsI3eMn npn MN3y4HeHn O6LLI,€I71 n HEOpFaHI/I‘-IeCKOI7I
XuMum B 11 Knacce OCyLLEeCTBAAETCA Yepe3 UCNOJIb30BaHMe Kak 06LLI,VIX €CTEeECTBEHHO-
Hay4HbIX NOHATUIA, TaK W MNOHSATWUA, ABNMAKOLWNXCA CUCTEMHBLIMW  ANA  OTAEJIbHbLIX
npegmMmeToB eCTECTBEHHO-Hay4YHOI 0 LnKna.

O6LLI,VI€‘ €CTECTBEHHO-HaYy4HbIE MOHATUA: HayHHbIVI (baKT, rmnoTesa, 3aKOH, TeoOpUA,
aHaJ/In3, CUHTES, KﬂaCCl/l(bVlKaLl,l/IFI, nepnoagnvHoOCTb, Ha6]'IPO,£|,eHI/Ie, IKCMNEPUMEHT,
MojennpoBaHne, NSMepeHMe, ABIEHNE.

dusmka: matepus, IHeprus, macca, aTom, 31IEKTPOH, NMPOTOH, HEI7ITpOH, MOH, N30TOM,
pagnoakKTUBHOCTb, MOJIEKY/A, 3HepFeTl/Il-IeCKI/II7I YpOBEHb, BeWECTBO, TENO, 00BbEM,
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depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

arperaTHOe COCTOSHME BELIecTBa, (DU3MYECKME BENUUMHBI U eAUHULbI UX U3MEPEHMS,
CKOPOCTb.

Buonorus: KneTka, opraHusm, sKOCUCTEMA, 61ochepa, MaKpo- U MUKPOINEMEHTHI,
BUTaMUHbI, 06MEH BELLLECTB B OpraHu3me.

Feorpags: MuHepanbl, TFOPHble MOPOAbl, MOME3HbIE WCKOMaemble, TOMMBO,
Pecypchbl.

TexXHOMOrns:  XMMWYECKas MNPOMbILLINEHHOCTb, MEeTannyprus, NpPou3BOACTBO
CTPOUTENMbHLIX ~ MaTepuanoB, CeNbCKOXO3AWCTBEHHOE  MPOM3BOACTBO,  NULLEBAs
MPOMBbILLIEHHOCTb, hapmaLeBTMYecKas MPOMbILLAIEHHOCTb, MPOW3BOACTBO
KOCMETMYECKMX  MpenapaToB, MPOM3BOACTBO  KOHCTPYKLUMOHHLIX — MaTepuasnos,
371IEKTPOHHAS MPOMbILLINEHHOCTb, HAHOTEXHOMOT WM.



depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

NMNTAHNPYEMBbBIE PE3YJIbTATbBI OCBOEHUA NMPOITPAMMBI TTO XUMWK
HA YPOBHE CPEAHEIO OBWEIO OBPA3OBAHWHA

NMNMYHOCTHBIE PE3YJIbTATHI

®IrOC COO ycTtaHaBnmBaeT TPebOBaHMA K pe3y/ibTaTaM 0CBOEHMA 00yYatoLLMMUNCS
nporpaMMm cpefHero obuiero o06pa3oBaHUst  (MYHOCTHLIM, MeTanpeaMeTHbIM 1
npeameTHbIM).  Hay4YHO-MEeTOAMYECKOM OCHOBOW ANd  pa3paboTKM  NnaHMpyeMblX
pe3ynbTaToB OCBOEHMS MPOrpaMmM CpefHero o6Lero o6pasoBaHus ABNSAETCA CUCTEMHO -
AeaTeNIbHOCTHbIN NoAxoa,.

B cooTBeTCTBMM C CUCTEMHO-AEATE/IbHOCTHbLIM  MNOAXOAOM B  CTPYKTYpe
NNYHOCTHbIX Pe3ynbTaToB OCBOEHUSI NpeaMeTa «XUMUs» Ha YPOBHE CPeHEro o6LLero
06pa3oBaHus BblfeseHbl Creaytowmne cocTaBAoLme:

0CO3HaHMEe 00y4alWMMUCA  POCCUIACKOM  FPaXKAaHCKOM  WAEHTUYHOCTU -
rOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/NIbHOCTM 1 CaMOOMNpPeAENEHNIO;

HanMume MOTUBALUMKN K OBOYUEHWIO;

LleNeHanpaBfeHHOe pPa3BUTUE BHYTPEHHUX YOEXAEHWIA NUYHOCTUM Ha OCHOBE
KNHOYEBbIX LlEHHOCTEN M UCTOPUYECKUX TPaauLUMiA 6a30BON HAYKN XUMWN;

rOTOBHOCTb W  CMOCOGHOCTb 0O6yYalWMXcsa PYKOBOACTBOBATbCA B CBOEM
AeaTeNIbHOCTN LLEHHOCTHO-CMbIC/I0BbIMU YCTaHOBKaMK, MPUCYLLMMN LEeNIOCTHOW CUCTeMe
XMMMYECKOro 06pa3oBaHus;

Ha/mume NPaBOCO3HAHUS 3KO/OMMYECKOM KYNbTypPbl U CNOCOOGHOCTU CTaBUTb LLENN
N CTPOUTb XKM3HEHHbIE M/aHbl.

JINYHOCTHbIe pe3yNnbTaTbl OCBOEHUS NpeaMeTa «XUMUs» AOCTUralTCA B ANUHCTBE
y4yebHO M BOCNUTATE/IbHON [AeATEeNbHOCTU B COOTBETCTBMM C TYMaHUCTUYECKUMMU,
COLMOKY/IbTYPHbLIMU, AYXOBHO-HPABCTBEHHbLIMW LLEHHOCTAMU U 1aeanamm poccuincKoro
rpaXkaaHCKoro obulecTsa, MPUHATbLIMU B 06LLECTBE HOPMaMK U NpaBuiaMy NoBeAeHWS,
CMOCOOCTBYOLWMMM MpoLeccaMm CamMOMoO3HaHWsA, CaMOpasBUTMA W HPaBCTBEHHOIO
CTaHOB/NEHUS NNYHOCTUN 0BYyYatOLLNXCS.

JINYHOCTHbIE ~ pe3ynbTaTbl  OCBOEHUS  nNpeAMeTa  «XUMUS»  OTpaxaroT
C()OPMMPOBAHHOCTb  OMbITa MO3HABaTe/IbHOM W MNPaKTUYECKOM  AeATe/lbHOCTH
obyuyaroLmxcs No peannsalmm NPUHATLIX B 00WWECTBE LEHHOCTEN, B TOM YKC/e B YaCTu:

1) rpaXkaHCKOro BOCMUTaHUS:

0CO3HaHMS 00YyYaloWMMUCH CBOMX KOHCTUTYLMOHHbLIX MpaB U 0653aHHOCTEN,
YBaXXEHWS K 3aKOHY ¥ NMPaBOMOPAAKY;

NPeACTaBNEHUS O COLManbHbIX HOPMax M MpaBuiaX MEXMMUYHOCTHbLIX OTHOLLIEHWIA
B KONNEKTUBE;

FOTOBHOCTM K COBMECTHOl TBOPYECKOWN AesTeNbHOCTU MPWU CO34aHWMU Y4eOHbIX
MPOEKTOB, PELUEHNN Y4YeBHbIX W MO3HaBaTe/bHbIX 3aAay, BbIMOHEHUN XUMUYECKMX
3KCMEPUMEHTOB;
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depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

CMOCOGHOCTN MOHMMATb U MPUHNMaTb MOTUBbI, HAMEPEHUA, NOTUKY N apPryMEHTDI
APYTNX nNpn aHa/in3e pas/indHbiX BNA0B yqe6H0|7| NEATENBHOCTH,

2) NaTPUOTUYECKOrO BOCMUTAHWS:

LLeHHOCTHOrO  OTHOLWUEHUS K  WUCTOPMYECKOMY W HAayyHOMY  Hacneamvio
0TEYECTBEHHOW XUMUU;

YBaXEHWs K Mpoueccy TBOpYecTBa B 06M1acTM TeopuM U NPaKTUYECKOro
MPUMEHEHNUS XMMWW, OCO3HaHWsS TOro, YTO [JOCTMXKEHWS HayKM eCTb pe3ynbrar
OANUTENbHbIX HAGNIOAEHWIA, KPOMOTMBbIX 3KCMNEPUMEHTA/IbHbIX MOMCKOB, MOCTOSHHOIO
TpyAa YUEHbIX U NPaKTUKOB;

MHTEpeca M No3HaBaTeNlbHbIX MOTMBOB B MOMYYEHWW W MOCNEAYIOLIEM aHanu3e
MH(opMaL MK 0 NePeaoBbIX AOCTXKEHNAX COBPEMEHHOW 0TEUECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCNUTAHUS:

HPaBCTBEHHOI0 CO3HaHWS, 3TUYECKOr0 NOBEAEHWS;

CMOCOGHOCTY OLEHMBATb CUTyaUuW, CBS3aHHbIE C XUMWUYECKUMU SBNEHUSMU,
M NPUHMMAaTb 0CO3HAHHbIe PELLEHMS, OPUEHTUPYSACL Ha MOPa/bHO -HPABCTBEHHbIE HOPMbI
W LIEHHOCTW;

FOTOBHOCTM OLiEHMBATb CBOE NMOBefeHMe 1 MOCTYMKM CBOMX TOBApWULLENA C NO3ULMIA
HPaBCTBEHHbIX U NPaBOBbIX HOPM W OCO3HaHWE NOCNeACTBMIA 3TUX NOCTYMKOB;

4) hopMUpPOBaHUA KYNIbTYPbl 3[,0POBbA:

MOHMMaHWA LEHHOCTEN 340P0BOro U 6e30nacHOro obpasa XU3HU, HeE06X0AMMOCTH
OTBETCTBEHHOrO OTHOLUEHUS K COOCTBEHHOMY (OM3NYECKOMY WU MCUXUYECKOMY
3[0POBbIO;

cobnofeHns npaswua  6e3omacHoro obpalleHMs € BewecTBamum B ObITy,
MOBCEAHEBHOM YXN3HWN 1 B TPYA0BON AEATENbHOCTW;

MOHMMaHWA LEHHOCTU NpaBu/ UHAMBUAYAIbHOrO N KOMEKTUBHOIO 6e30MacHoro
MOBEAEHUSI B CUTYaUMSX, YIPOXKAOLLNX 3[0P0OBbIO0 U XU3HW NIOAEN;

0CO3HaHWUA MNOCNeACTBUIA W HeNpuATUS BPeAHbIX NpPUBbLIYEK (YNOTPe6/eHmns
a/IKOrofsi, HAPKOTUKOB, KYPEHUS);

5) Tpy40BOro BOCMUTAHUSA:

KOMMYHUKATUBHOW KOMMNETEHTHOCTU B Y4eOHO-MCCeoBaTe/IbCKON AeATeNbHOCTMH,
06LLIECTBEHHO NOJIE3HOM, TBOPYECKOM U APYrnX BUaax AesaTeNlbHOCTY;

YCTaHOBKM Ha aKTMBHOE Yy4yacTue B PeLleHMM MNpakTUYeCKUX 3agay coumanbHOM
Hanpas/fieHHOCTU (B pamMmKax CBOEro Knacca, LWKO/bl);

MHTEpeca K MNPaKTUYEeCKOMY W3Y4YeHW0 MNpodeccnici  pas/IM4yHOro  poja,
B TOM YMC/IE HA OCHOBE MPUMEHEHMWA NPEAMETHbIX 3HAHWUI N0 XUMUMU;

YBaXKEHUS K TPyAy, NOAAM TpyAa U pesynbTaTtaM TPYA0BON AesTeNIbHOCTY;

rOTOBHOCTU K OCO3HAHHOMY BbI6OPY MHAMBUAYAIbHOW TpaeKTopun 06pa3oBaHus,
oyaylle npogeccum U peanun3auun COO6CTBEHHbLIX >KMU3HEHHbIX M1aHOB C YYETOM
NNYHOCTHbLIX WHTEPECOB, CMOCOOHOCTEM K XWUMWW, WHTEPECOB W MNOTPeGHOCTEN
obLecTBa;
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depgepanbHaa paboyas nporpamma | Xvmus. 10-11 knaccbl (6a30Bblii YPOBEHb)

6) 3KO/I0rMYeCcKoro BOCNUTaHUS:

3KONOTMYECKN  LienecoobpasHOro OTHOLIEHMS K NpUpofe, Kak WUCTOYHUKY
CYLLECTBOBAHMS XKU3HW Ha 3eMnig;

MOHMMaHUA  TNoGasbHOr0  XapakTepa 3KOMOTMYEeCcKMX Mpo6neM,  BAUSHUS
3KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHME NPUPOAHON U coLManbHOi cpeabl;

0CO3HaHMS He0b6XOAMMOCTI MCMONb30BaHWS [JOCTVMXKEHUA XUMWUMN NS PeLleHs
BOMPOCOB PaLMOHa/IbHOr0 NPYPOAONO/b30BAHUS;

aKTUBHOIO HENpUATMA AeWCTBUIA, MPUHOCAWIMX BPen OKpY>Katolleli NpupoaHOi
Cpefe, YMeHUs NPOrHo3uMpoBaTb HEeGMAaronpusTHbIE 3KOMOrMYeckne MOCNeACTBIS
NpeAnpUHNMaeMbIX AeNCTBMIA 1 NpeaoTBpaLlaTh KX;

Ha/IM4Ms PasBUTOrO0 3IKONOTMYECKOTO MbILIMEHUS, 3KOMOTMYECKON KyNbTypbl,
onbiTa [edTeNbHOCTU 3KOMOTMYECKON HanpaBneHHOCTU, YMEHWUs PYKOBOACTBOBAThbCS
MW B NMO3HaBaTeNbHOM, KOMMYHWUKATUBHOM M COLMANbHON NPaKTMKe, CMOCOGHOCTM W
YMEHMS1 aKTUBHO NPOTUBOCTOSATbL UAE0/I0MN XeMohobum;

7) LEHHOCTW HAY4YHOr0 NO3HAHUA:

C(hOpMUPOBAHHOCTN MUPOBO33PEHUS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY YPOBHIO
PasBUTUS HAYKMN N O6LLECTBEHHON NPaKTUKW;

MOHUMAHUA CNeUNPUKN XUMUN KaK HayKu, OCO3HAHUS eé ponn B (DOPMUPOBAHNN
PauMOHa/IbHOrO  HAaYYHOr0  MbILUMIEHNA,  CO34aHMM  LeIOCTHOrO  NpefCcTaB/IeHuns
06 OKpYy>XatoLem Mupe Kak O eJMHCTBE NPUPOAbl U YeNloBeKa, B NMO3HAHWUMN NMPUPOAHBIX
3aKOHOMEepHOCTEN W peLleHnn nNpobeM CoXpaHeHUs NPUPOLHOTO paBHOBECKS;

y6eXAEHHOCTY B 0COO0I 3HAUYMMOCTU XUMUW A1 COBPEMEHHOWN LMBUU3ALMN: B €€
r'YMaHUCTMYeCKOW HarnpasBfieHHOCTM W BaXXHOM ponyM B CO34aHWMM HOBOW  6asbl
MaTepuanbHOM Ky/nbTypbl, pelleHun rnobanbHbiX npobseM YCTOMUYMBOIO pPasBUTUS
4e/I0BEYECTBA - CbIPbEBOW, 3HEPreTUYECKOW, MULLEBOM M 3KONOrMYeCKOin 6e30MacHOCTH,
B pasBUTUN MeAWUMHbI, 06ecnevyeHnn YCMOBMIA YCMELIHOro TpyAa U 3KONOrMYecKu
KOMMOPTHOW XWU3HW KaXKA0ro YsieHa 00LLecTBa,;

eCTeCTBEHHO-HAYYHOW rPaMOTHOCTM: MOHWMaHUA CYLLHOCTM METOLOB MO3HaHUS,
NCMOJIb3yEMbIX B E€CTECTBEHHbIX HayKax, CMOCOOGHOCTWM WCMO/b30BaTb MOJ/lyvyaemble
3HaHMA 4Na aHanM3a U OOBACHEHUS ABNEHWUA OKPYXKAOLLero mvpa v npovcxXofaLLmnx
B HEM W3MEHEHWI, YMeHUs AenaTb 06OCHOBaHHbIE 3aKNHOUYEHWS HA OCHOBE Hay4HbIX
(haKTOB N UMEILLMXCH AaHHBIX C Le/blo Moy4YeHns 4OCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTM CaMOCTOATENIbHO MCMOMb30BaTb XMMUYECKME 3HaHUS ONS peLUueHuns
Npo6/ieM B peasibHbIX XXU3HEHHbIX CUTYaLMUsAX;

MHTEepeca K MNO3HaHUI0 U NUCCNef0BaTeIbCKOM AeATeNbHOCTH;

rOTOBHOCTW U CNOCOGHOCTY K HEMpepbIBHOMY 06pa30oBaHMi0 M caMo06pa3oBaHuio,
K aKTMBHOMY MOJTYYEHUIO HOBbIX 3HAHMIA MO XMMWUW B COOTBETCTBMM C XXU3HEHHbLIMU
NOTPeGHOCTAMU;

MHTEpeca K OCOGEHHOCTAM Tpyda B pas3/iMyHblX chepax MpPodeccroHaIbHOWA
[eATeIbHOCTH,
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METATIPEOMETHbBIE PE3YJIbTATbI

MeTanpegMeTHble pe3y/bTaTbl OCBOEHWNA Y4eOHOro npegmeTa « XUMms» Ha ypoBHe
cpefHero obuiero 06pasoBaHUs BKIKOYAIOT:

3HaYMMble ans (hopMmpoBaHus MUPOBO33PEHMS obyyatoLmxcs
MeXaucuunanHapHble  (MeXNpeaMeTHbIe) 06LeHay4YHble MOHATUS, OTpaxatoliue
LLeNOCTHOCTb HAYYHOWN KapTUHbI MMUpa 1 crneymuKy MeToL0B No3HaHUS, UCNOJb3YEMbIX
B €CTECTBEHHbIX Haykax (MaTepus, BeL,ecTBO, 3Heprus, AB/eHWe, Npouecc, cuctema,
Hay4YHbIA (DaKT, MPUHLWM, TMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, uccrefoBaHue,
HabnLeHne, N3MepeHne, SKCNePUMEHT U Apyrue);

YHVBepca/ibHble y4yebHble [AeicTBuA  (NMO3HaBaTe/lbHble, KOMMYHUKaTUBHbIE,
perynsatuBHble), obecneymsaroline (HopMmpoBaHue (PYHKLUMOHa/IbHOW FPamOTHOCTU U
COLMa/IbHOM KOMMETEHLUMUN 0BYyYaroLLMXCS;

CNOCOBGHOCTL 00YYaKLUXCH MCMOMb30BaTb OCBOEHHbIE MEXAUCLMNINHAPHbIE,
MUPOBO33PEHYECKME 3HAHUSI N YHUBEPCA/IbHbIE YYeOHble AeACTBNA B NO3HABATE/IbHOW U
COLMaNIbHOM MpaKTuKe.

MeTanpeamMeTHble pe3ybTaTbl OTPaXKaOT 0BMaAeHME YHUBEPCAIbHbIMMW YUYeOHbIMU
Mo3HaBaTe/IbHbIMWN, KOMMYHWUKATUBHbLIMW W PEFYASATUBHBIMU AEACTBUAMM.

[Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YUYebHbIe 1eNCTBUSA
Bas3oBble 0rMyeckne gericTemA:

CaMOoCTOATE/IbHO (hOPMY/IMPOBATb U aKTya/n3npoBaTb NPo6/ieMY, BCECTOPOHHE eé
paccmartpuBsaTb;

onpefensaTb Lenu fesTe/lbHOCTY, 3afaBas napameTpbl U KpUTEPUM UX SOCTUXKEHWS,
COOTHOCUTb pe3y/ibTaTbl AeATeNIbHOCTU C NOCTaBAEHHbIMU LeNIAMMU;

MCNONb30BaThb MPWY OCBOEHWW 3HAHWI MPUEMBI IOFMYECKOT0 MbILLIEHWS - BbIAENSATb
XapaKTepHble MPU3HAKNW MOHATUIA W yCTaHaBNMBaTb WX B3aMMOCBSA3b, WMCMNONb30BaATb
COOTBETCTBYHOLLME MOHATUA AN 0OBACHEHWNSA OTAE/NbHbIX (DaKTOB U ABMIEHNI;

BbIGUpPaTb OCHOBAHWUA U KPUTEPUWN NS KnacCU(MKaumm BELECTB U XUMUYECKUX
peakuuit;

yCTaHaBAMBaTb  MNPUYMHHO-CNELCTBEHHbIE  CBA3M  MeXay  M3yyYaembiMU
ABNEHUAMMU;

CTPOUTbL NOTNYECKME PacCyXAeHUs (MHAYKTUBHbIE, AeAYKTMBHbIE, N0 aHaiorum),
BbIIBNATb  3aKOHOMEPHOCTM U MPOTUBOPeYMs B  pacCMaTpuBaeMbIX SABEHUNAX,
(hopMynunpoBaThb BbIBOAbI U 3aK/HOYEHUS;

MPUMEHATb B MNPOLLECCE MO3HAHWUA, WCMOJb3yeMble B XUMUKU CUMBOSIMYECKUE
(3HakoBble) Mofenu, Npeobpa3oBbIBaTb MOAE/bHbIE NPEACTABNEHUSA - XUMUUYECKUIA 3HAK
(cumBON) anemeHTa, XMMUYecKas (HopMyna, YpaBHEHME XUMWYECKOW peakumm -
Mpu peleHnn y4ebHbIX NO3HaBaTeIbHbIX M NPaKTUYeCKUX 3afad, NPUMEHATb Ha3BaHHbIE
MOAEeNbHblE MNPeACTaBNeEHNS [15 BbISBNEHUA XapaKTEPHbIX MNPU3HAKOB W3Yy4YaemblX
BELLECTB Y XMMNYECKUX PeaKkLuid.
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Ba3oBble nUccnefoBaTe/ibCKue feCTBUSA:

B/lafieTb OCHOBaMW METOZ0B HayYHOIr0 MO3HAHWUSA BELLECTB Y XUMUYECKUX PeaKLUii;

(hopmynmpoBaTb Lenn 1 3adadu MCCnefoBaHUA, UCMOMb30BaTb MOCTaBNEHHbIE U
CamMOCTOATE/IbHO CPOPMY/IMPOBaHHbIE BOMPOChl B Ka4ecTBe MHCTPYMEHTa MO3HaHUA U
OCHOBbI AN (POPMUPOBAHMUA TUNOTE3bl MO MPOBEPKE MPaBUIbHOCTW BbICKa3blBaeMbIX
CYXXAEHNIA;

B/1aleTb HaBbIKaMy CaMOCTOATE/IbHOMO MIaHMPOBAHUA U NPOBELEHNS YHEHNYECKNX
9KCMEePUMEHTOB, COBEPLUEHCTBOBaTb YMeHWs HabnwogaTb 3a XO4OM MpoLecca,
CaMOCTOATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, (POpPMynMpoBaTb 0606LEHNA U
BbIBOAbl OTHOCUTE/IbHO [OCTOBEPHOCTU pPe3y/nbTaToB WCCNef0BaHUA, COCTaB/ATb
060CHOBaHHbIN OTYET 0 NPOAeNaHHON paboTe;

NMpuobpeTaTh OMbIT YYEHNYECKOW UCCNe0BaTe/IbCKON U NPOEKTHOW AeATeNbHOCTH,
MPOSABNATL CNOCOOHOCTb Y TOTOBHOCTb K CAaMOCTOATE/IbHOMY MOUCKY METOA0B pPeLleHus
MPaKTUYeCKNX 3a4ad, MPUMEHEHUIO Pa3NYHbIX METOA0B NO3HAHWS.

PaboTa ¢ MH(popmaymei:

OPVEHTUPOBATLCA B Pa3/IMYHbIX MCTOYHMKAX MHpOpMaunn (HayyHo-nonynspHas
nnTepaTypa XMMMYECKOr0o COLEep>KaHus, CnpaBoYHble Mocobus, pecypcbl VIHTepHeTa),
aHa/IM3npoBaTbh MH(OPMaLMIO Pa3INYHbIX BULOB U POPM MpeAcTaB/ieHUs, KPUTUYECKN
OLleHMBaTb eé JOCTOBEPHOCTb Y HEMPOTUBOPEUYNBOCTb;

(hopMynMpoBaTh 3anpochkl Y NPUMEHATL Pas3/inyHble MeTOAbI NMPU NMOUCKe U 0THope
MHhopMaLuKn, HeO6X0AMMON ANs BbIMOMHEHMS YYeOHbIX 3afay onpeLenéHHOro Tuna,

npuobpetaTtb  OMbIT  WCMONb30BAHUA  UH(POPMALMOHHO -KOMMYHUKATUBHbIX
TEXHO/IOMMIA M Pa3/INUHbIX MONCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMaNbHYIO (OPMY MpPeAcTaBleHUs MHGpopMauuu
(cxembl, rpagvkn, guarpaMmmbl, TabauLbl, PUCYHKU U OpYyTue);

MCNO/Ib30BaTb Hay4YHbI A3blK B KayeCTBe CPeACcTBa Npu paboTe C XUMUYECKOWA
MHOpMaLMen: NMPUMEHATb MeXNpeaMeTHble (PU3MYeCKMe N MaTeEMaTUYECKNE) 3HAKMN U
CUMBONbI, hopMynibl, abbpeBnaTypbl, HOMEHKNATYPY;

MCMonb30oBaTb M Mpeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CPefcTBa
HarnsgHoCTL.

KoMMYyHUKaTUBHbIE YHUBePCa/ibHbIe YYebHble AENCTBUSA:

3afjaBaTb BOMPOCbI MO CYLIECTBY O06CYXJAaeMOil Tembl B XOAe Ananora
nvnn  OUCKycCcuW, BbICKasblBaTb  MAeW, (OPMY/NMPOBaTb  CBOM  MPeAsoXeHNs
OTHOCWTE/IbHO BbIMOMHEHNS MPEeAN0XKEHHO 3a4auu;

BbICTyNaTb C Mpe3eHTauueli pe3ynbTaToB MO3HABATENIbHON  [eATeNbHOCTH,
MOMYYEHHbIX CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHUKAMW MPU BbINOJHEHWN
XUMWUYECKOr0 3KCNepUMeHTa, MPaKTUYeCKoi paboTbl MO UCC/Ef0BaHUIO CBOMCTB
N3yyaeMbiX BELUECTB, peasm3auumy y4yeGHOro MpoekTa M (OPMYyNMPOBaTb BbIBOAbI
Mo pe3ynbTaTamM NPOBEAEHHbIX WCCNEAOBaHWA MyTEM COrfacoBaHWsi MO3WLWIA B Xopfe
06CYXXAEHNS 1 06MEHA MHEHUAMU.
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PerynsiTuBHble YHUBEPCaA/IbHble YYeOHble AeACTBUA

CaMOCTOATE/IbHO ~ MJIaHMpoBaTb W OCYLLECTBAATL  CBOK  MO3HABATE/IbHYIO
OeATeNbHOCTb, Onpeaensas eé uenn W 3afayn, KOHTPO/MpOBaTb W MO Mepe
He0BX04MMOCTN KOPPEKTUPOBATL Npea/iaraeMblili afifopuT™ AeiiCTBUIA MPY BbINOSIHEHWN
y4ebHbIX U nUccneaoBaTe/lbCKMX 3adad, BbloMpaTb Hanbosnee ahPeKTMBHBIA CNOco6 MX
peLleHns C YY4ETOM MOJTyYEHUS HOBbIX 3HAHUI O BELLECTBAX Y XUMUYECKUX PeaKLmsX;

OCYLLECTB/ATb CaMOKOHTPO/b CBOEN [eATeNbHOCTM Ha OCHOBE CaMoaHaIn3a U
CaMOOLIEHKMN.

MPEOMETHDBIE PE3YJIbTATHI
10 KJTACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHNS Kypca «OpraHMyecKas XMmus» oTpaxaroT:

ChOPMUPOBAHHOCTb MPEACTABMNEHNIA O XUMMUYECKON COCTaBNAKOLLEA eCTECTBEHHO -
Hay4HOM KapTUHbI MMpPa, PO/ XUMMUMK B NO3HAHUW SABNEHWIA MPUPOAbI, B (HOPMUPOBaHNN
MbILUIEHNUA U KYNbTYpPbl IMYHOCTH, €€ (PYHKUMOHANbHOW rpaMOTHOCTM, HEe0b6X0o4MMON
ONA  pelleHns MNpakTUYeCKUX 3afjay W 3KONOrMyeckm 060CHOBAHHOIO OTHOLLEHUS
K CBOEMY 3[10POBbIO M MPUPOLHOW Cpese;

BNafleHne CMCTEMOM XMMNYECKMX 3HaHWIA, KOTOpast BK/IKOYaeT: OCHOBOMo/araroLmne
MOHATMA (XMMUYECKUIA 3NEMEHT, aToM, 3/1EKTPOHHas 0060/104Ka aToMa, MOMeKyna,
BA/IEHTHOCTb, 3MEKTPOOTPMLATENBHOCTb, XMUMUYECKast CBSI3b, CTPYKTYpHast (opmyna
(pa3BépHyTas 1 COKpaLl€HHas), MONb, MONSPHas Macca, MONAPHbLIA 06bEM, YrNepoaHbIi
cKeneT, PyHKUMOHaNbHas rpynna, pagukan, n3oMepusi, 3omMmepbl, FOMOIOrMYECKNIA Psia,
romMosioru, YrneBofopofAbl, KWCMOPOL W a30Tcofepalime COefVMHEHUs, MOHOMEP,
nonmMmep, CTPYKTYPHOE 3BEHO, BbICOKOMOEKYNSPHbIE COEAVHEHUS); TEOPUU U 3aKOHbI
(Teopusi CTPOEHUSI OpraHnYeckux Bellects A.M. ByTnepoBa, 3aKOH COXPaHEeHNs1 MaccChbl
BELLLECTB); 3aKOHOMEPHOCTW, CUMBO/IMYECKUI A3bIK XMUMUW; MUPOBO33PEHYUECKME 3HAHWS,
nexatjme B OCHOBE MOHWMAHWUS NMPUYMHHOCTU U CUCTEMHOCTU XMMUYECKUX SIBNEHWIA,
(haKTONOrMyeckne CBefeHMSI O CBOWCTBax, COCTaBe, MOMYyYeHUM U 6e30MacHOM
MCMONb30BAHUMN BaXKHEMLLIMX OpPraHNMYeCKUX BeWeCTB B ObITY W MPaKTUYECKOn
[eATeNbHOCTN YeNOBEKa;

C(hOPMUPOBAHHOCTb  YMEHWIA  BbISBNATb  XapaKTepHble MPU3HAKW  MOHATUMN,
yCTaHaBAMBaTb WX  B3aMMOCBA3b, WCMOMb30BaTb  COOTBETCTBYIOWME  MOHATMS
Npu ONUCaHMM coCTaBa, CTPOEHUS U NPeBPaLLEHNIA OpraHUYECKUX COEAUHEHNIA;

C()OPMUPOBAHHOCTb ~ YMEHWIA  WUCMOMb30BaTb  XMMWUYECKYHD  CUMBONKY
AN151 COCTaB/IEHMSA MOMIEKYNSAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKPaLLEHHOA) hopmyn
OpraHMYeckKMX BELLECTB U YPaBHEHMI XMUMUYECKMX peakuuid, M3rotaBnuMBaTb MOAEN
MOMEKY/l OpraHUYeCKUX BELLeCTB AN WANKCTPaLUM  MX  XMMUYECKOro W
MPOCTPAHCTBEHHOIO CTPOEHUS;

ChOpMMPOBAHHOCTL ~ YMEHWI  yCTaHaBNMBaTb  MPUHALANEXHOCTb  U3YYEHHbIX
OpraHMyecKnx BeLLeCTB MO MX COCTaBy W CTPOEHMIO K OnpefenéHHOMY Knaccy/rpynne
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COeIMHEHN  (YrneBOAOpOAbl,  KUCMOPOA4 M as30TcofepXawjme  COeAMHeHMs,
BbICOKOMOJIEKYNIAAPHbIE  COEAMHEHWS), [aBaTb WM Ha3BaHMA MO  CUCTEMATUYECKOM
HomeHknatype (IUPAC), a Takke NpPUBOAWUTL TPUBMA/IbHbIE Ha3BaHWUA OTAE/bHbIX
OpraHNYecKmx BeLLecTB (3TU/EH, NPONWEH, aUeTUNeH, STUIEHTINKONb, TNLEPUH, (DeHO,
(hopmasibaerva, aueTtanbaerug, MypaBbMHas KWCN0Ta, YKCYCHas KWUCoTa, OJfIeMHOBas
K1CNOTa, CTeapMHOBasA KMC/O0Ta, rNH0K03a, PPYKTO3a, Kpaxmas, LLenntso3a, riuuH);

C(hOPMUPOBAHHOCTb YMEHUSI ONPeAeNsTb BULbl XMMUYECKOWN CBA3W B OPraHNYecKnx
coefnHeHusax (0gUHapHbIe N KpaTHbIe);

C(hOPMUPOBAHHOCTb ~ YMEHWUA  MPUMEHATb  MOJIOKEHUA  TEOPUW  CTPOEHUSA
opraHmyeckux BewecTs A.M. byTtnepoBa A1 O0O6BACHEHWUS 3aBUCUMOCTW CBOMCTB
BELLLeCTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWNSI MacChl BELLECTB;

ChopMUPOBAHHOCTL YMEHMWIN XapaKTepu30BaTb COCTaB, CTPOEHUe, (M3NYecKue U
XUMUYECKME CBONCTBA TUMUYHbIX NPeACcTaBUTENed Pa3INYHbIX KNacCOB OpPraHMyecKux
BelllecTB (MeTaH, 3TaH, 3TWEeH, NMPONWeH, aueTuneH, bytaaneH-1,3, metunbyTaanex-
1,3, 6eH30/, MeTaHO/, 3TaHOM, ITUIEHTUKONb, TAULEPUH, (eHon, aueTanbaerua,
MypaBbMHasA U YKCYCHaa KUCMOTbl, TNHOKO3a, Kpaxman, Lennnnosa, aMmUHOYKCyCHas
KUCfoTa), WIIHOCTPUPOBATb TEHETUYECKYH CBA3b MEXAY HUMU  YypaBHEHUAMMU
COOTBETCTBYHOLUNX XMMUYECKMUX PeakLUil ¢ UCNOb30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOPMUPOBAHHOCTb YMEHUSA XapakTepu3oBaTb WCTOYHUKW YrNeBOLOPOAHOIO
CblpbA (He(Tb, NPUPOAHBLIA ra3, yrosib), CrOco6bl MX MepepaboTKM WM NpakTUyecKoe
NMPUMEHEHME NMPOAYKTOB nepepaboTKu;

ChOpMUPOBAHHOCTb YMEHWNI NPOBOAUTb BbIYMUCIEHNSA MO XUMUYECKUM YPaBHEHUAM
(maccol, 006bEMa, KOMMYeCcTBA WCXOLHOrO BeLleCcTBa WM MNPOAYKTA peakuuu no
M3BECTHbIM  Macce, O0O0bEMY, KO/IMYECTBY OAHOI0O U3  WUCXOAHbIX  BeLLecTB
WU NPOAYKTOB peakuum);

ChOpMUPOBAHHOCTb YMEHWIA BNafieTb CUCTEMOW 3HAHMI 06 OCHOBHbLIX MeTOAax
Hay4YHOro Mo3HaHUA, UCMOoMb3yeMbIX B XUMUN NPU U3YUYEHUUN BELLECTB U XUMUYECKUX
ABNEHNIN (HabnogeHne, U3MepeHune, 3KCMEePUMEHT, MOAENMPOBaHUE), WMCMO/Nb30BaThb
CUCTEMHbIE XMMMUYECKNE 3HAHUA ANA MPUHATUS PELUEHMIA B KOHKPETHbIX XXW3HEHHbIX
cUTyaumsax, CBA3aHHbIX C BellecTBaMu U UX NMPUMEHeHNeM,

C(hOpMUPOBAHHOCTL YMEHWIA cobntofaTb npasuia Mosb30BaHUA XMMMUYECKOMN
nocyoi n nabopaTopHbIM 060pYy0BaHMEM, a TaKXe MpaBuia 06paLleHuns ¢ BellecTBamu
B COOTBETCTBUW C UHCTPYKLMAMMU MO BbINOSIHEHMIO N1a60PATOPHbLIX XMMUYECKNX OMbITOB;

C(hOPMUPOBAHHOCTb ~ YMEHWUWA  MNaHUPOBaTb M BBINOMHATL  XUMMWYECKUN
3KCMepuMeHT (NpeBpaLleHns OpraHMYecKMX BELLECTB MPWU HarpesaHUW, MONyYeHue
3TUNIEHA W W3YyYeHWe ero CBOWCTB, KauyeCTBEHHble peakuuu OpraHMYecKMx BeLyecTs,
AeHaTypauns 6eflKOB MpU HarpeBaHWM, LBeTHble peakuun 6e/IKOB) B COOTBETCTBUM
C npaBunaMm TEXHUKM 6e30MacHOCTM Npu obpalleHnn ¢ BeLeCcTBamMn 1 n1abopaTopHbIM
obopyfoBaHMEM, MPeACTaBAATbL Pe3ynbTaTbl XUMWUYECKOro 3KCrepuMeHTa B (opme
3anucKn ypaBHEHWIA COOTBETCTBYIOLWMX peakumii n hopMyiMpoBaTh BbIBOAbI HA OCHOBE
3TUX Pe3ynbTaToB;
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ChOPMMPOBAHHOCTb  YMEHWIA  KPUTUYECKM  aHA/U3MPOBaTb  XUMUYECKYHO
MHAOPMAaLMIO, NOMyYaeMyto U3 Pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOV MH(opMaLmn,
NHTEpHET 1 apyrux);

c(hopMMPOBAHHOCTb YMEHUIA COGNtOAATL NpaBKIa 3KONOTMYECKN Lienecoo6pasHoro
NoBefleHNsi B BbITY U TPYAOBOI AEATENbHOCTY B LIENSX COXPAHEHWs! CBOErO 3[10POBbS U
OKpY)alollieli MpuUpoaHOI Cpefdbl, OCO3HaBaTb OMACHOCTb BO3AEACTBUS Ha >KMBbIE
OpraHu3Mbl ONpeAenéHHbIX OpPraHNYecKmX BeLecTB, MOHUMas cMbicn nokasatens MAK,
MOSICHATb Ha NpuUMepax Crnocobbl YMeHbLUEHWS U NpPefoTBPALLeHUs UX BpeaHOro
BO3/IeICTBNS Ha OpraHM3m YeNoBeKa;

AN 00YYatoLMXC C OrpaHWYeHHbIMW BO3MOXHOCTSMMW 3[0POBbS:  YMeHMe
NPUMEHSATb 3HAHWS 06 OCHOBHbIX [AOCTYMHbIX MeTOAax MO3HAHUS BELEeCTB W
XUMUYECKNX SBNEHWIA;

NS CNenbiX U cnaboBUAALWMX 00YYatoLMXCA: YMEHWe WCMOoMb30BaTb PenbedHo
TOUEYHYIO CUCTeMY 0603HaueHUIA J1. Bpaiing ans 3annucm XMMUYecKuX opmyn.

11 KNACC

MpeAMeTHble pe3ynbTaTbl 0CBOeHMSt Kypca «O6Las 1 HeopraHMYeckas XMMus»
OTpaXKatoT:

ChOPMMPOBAHHOCTb  MPEACTABMEHWIA: O  XMMWYECKOM  COCTaBNsHOLLEl
eCTeCTBEHHO-HayYHO KapTWHbI MUPa, PO XUMWUW B MO3HAHWU SIBNEHWA MPUPOAbI,
B (DOPMMPOBAHUM  MBILLNEHWUS W KyNbTypbl JIMYHOCTH, €&  (YHKLUMOHANbHOI
rpamMoTHOCTU, HEOOXOAMMON [ANs peLueHWs NPaKTUYeCKUX 3aday M 3KONOTrMYEecKH
060CHOBaHHOI0 OTHOLLEHUS K CBOEMY 3[]0POBbIO 11 MPUPOAHOI Cpeae;

BNajieHne CUCTEMOI XMMUYECKMX 3HAHWUIA, KOTOpas BK/KOYAeT: OCHOBOMONaratoLue
MOHATUS (XMMWYECKUIA 3NEMEHT, aToM, M30TOM, S-, p-, d- 3/1EKTPOHHble OpbUTanu
aToMOB, VOH, MONeKyna, MO/b, MONSIPHbIA 00BEM, Ba/IEHTHOCTb,
3N1eKTPOOTPULLATENILHOCTb, CTeMeHb OKWCMIEHMS, XMMMUYecKas CBsi3b (KOBasleHTHas,
MOHHas, MeTannnyeckas, BOAOPOAHAs), KpUCTaNIMYeCcKas PeléTka, TUMbl XMMUYECKMX
peakuuii, pacTBOpP, 3NEKTPONNTbLI, HEINEKTPONUTBI, ANEKTPONUTUYECKas AuccoLmaLms,
OKUCNNTENb, BOCCTAHOBWTE/b, CKOPOCTb  XMMWYECKOW  peakuuu, XMMUYecKoe
PaBHOBECME); TEOPWMM W  3aKOHbl (Teopus  3NEKTPONMUTUYECKOW  Aauccoumalmu,
nepuoanyecknii 3akoH .M. MeHaeneesa, 3aKOH COXpaHEHWs MacChbl BELLECTB, 3aKOH
COXpPaHeHNsl 1 NPeBPaLLEeHNs 3HEPTM MPU XUMUYECKUX peakLusx), 3aKOHOMepPHOCTH,
CMMBO/IMYECKUIA H3bIK XUMWMW, MUPOBO33PEHYECKME 3HAHMSA, nexallue B OCHOBe
MOHUMAaHUSA MPUYUHHOCTM U CUCTEMHOCTU XUMUUYECKUX SBNEHWN, (PaKTONOrnyeckue
CBE/IEHNSI O CBOICTBAX, COCTaBe, NOMYyYeHUN 1 6e30MacHOM MCMOMb30BaHUM BaXKHEMLLNX
HEOpraHNYecKnX BeLLEeCTB B ObITY M NPaKTUYECKOW AesTeNbHOCTM Ye/OBEK],;

ChOPMMPOBAHHOCTb  YMEHWIA  BbISBNATb  XapaKTepHble MPU3HAKU  MOHSTWUIA,
yCTaHaBNMBaTb WX  B3aWMOCBS3b, WCMOMb30BaTb  COOTBETCTBYHOLIME  MOHSATUS
MPW ONMCaHWUN HEOPraHNYECKMX BELLECTB U UX NpPeBpaLLeHWiA;
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C(hOPMUPOBAHHOCTb  YMEHUNA MCMonb3oBaTb  XUMWUYECKYHO CUMBOJIUKY
ONA COCTaBNeHUs  (opMys  BeWEeCcTB W YpaBHEHWMA  XMMUYECKUX  peakuui,
cuctematmyeckyto HomeHknatypy (IUPAC) u TpuBMasbHble Ha3BaHWA OTAENbHbIX
HeopraHMYecknx BeLlecTB (yrapHblii ra3, YrneKucnblil ras, aMMuak, ratiéHas U3BecTb,
HeralwuéHas n3BecTb, NMUTbEBAA COAa, MUPUT K ApYrue);

C(hOPMUPOBAHHOCTb YMEHWA OnpefensiTb BaJIEHTHOCTb W CTerneHb OKWUCNeHUs
XUMUYECKMX 3/IEMEHTOB B COEAMHEHUSIX Pa3NIMYHOr0 COCTaBa, BMI XMMUYECKOWN CBA3N
(koBaneHTHas, WOHHaA, MeTa/i/IMYecKas, BOAOPOAHAA) B  COEAMHEHUAX, TuUn
KpPUCTaNIMYECKOM PELLETKM KOHKPETHOrO BelecTBa (aToMHasi, MOJIEKyNsipHas, MOHHas,
MeTannyeckas), xapakTep cpebl B BOAHbIX pacTBOpax HEOPraHNYeCKMUX COEAUHEHNIA;

C(hOPMUPOBAHHOCTb YMEHWIA yCTaHaB/MBaTb MNPUHALANEXHOCTb HeopraHM4ecKmnx
BELLECTB MO WX COCTaBy K OMNpeAenéHHOMY Knaccy/rpynne COoeAuHeHWn (MpocTble
BellecTBa - MeTa/llbl U HeMeTalibl, OKCUAbl, OCHOBaHWA, KWUCNOTbl, am(oTepHble
rMAPOKCKAbI, COMK);

C(hOPMUPOBAHHOCTb  YMEHWIA  pacKpbiBaTb CMbIC/T MEePUOANYECKOr0  3aKOHa
O.V. MeHpeneeBa N 4eMOHCTPUPOBATb €ro CUCTEMATU3NPYIOLWYHO, OOBACHUTENbHYHO Y
MPOrHOCTUYECKYO (PYHKUNW;

ChOPMMPOBAHHOCTb YMEHMWIN XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOEHME aTOMOB
XUMUYECKMX 3nemMeHToB 1-4 nepuogos [1epuoAMYECKO CUCTEMbI  XMMUYECKUX
anemeHToB [.N. MeHfeneesa, UCMONb3yA MOHATUA «S-, pP-, d-3/IEKTPOHHbIE OpOGUTANN»,
«3HEPreTMYeckme YPOBHWU», O0OBLACHATb 3aKOHOMEPHOCTW  W3MEHEHUS  CBOWCTB
XUMUYECKMX 3MIEMEHTOB U MX COeAMHEHUI NO nepuodam W rpynnam [epuoanyeckomn
CUCTEMbI XUMUYecKnx anemeHToB .. MeHzeneesa;

ChOPMUPOBAHHOCTb YMEHUI XapaKTepun3oBaTb (ONMUCLIBATb) 06LLME XUMUYECKME
CBOWCTBA  HEOPraHMYecKMX  BeLLeCTB  pa3IMYHbIX  KNaccoB,  MOATBEPXAaTb
CYLLECTBOBAHME TEHETMYECKON CBA3N MeX[y HeopraHM4yeCKMMn  BelecTBamu
C MOMOLLbIO YPaBHEHWI COOTBETCTBYIOLLMX XUMMYECKUX PeakLnid;

C(OOPMUPOBAHHOCTb  YMEHUs  KiaccuuuupoBaTb  XUMUYECKMe — peakuuu
Mo pasfInyHbIM Mpu3Hakam (4MCny M COCTaBy pearvpyroLinmx BeELLeCTB, Tens0BOMY
3heKTy peakunn, W3MEHEHUHD CTENeHeil OKWUCNEHUS 3M1EMEHTOB, 06pPaTUMOCTM
peakuuu, y4yacTuio KatasmsaTopa);

ChOPMUPOBAHHOCTb YMEHWIN COCTaBNATb YPaBHEHMSA peakLUUil pa3/IMyHbIX TUMOB,
MOMHbIE M COKpaLLlEHHblEe YpaBHEHUS peakuuii MOHHOrO OOMeHa, yunTbiBas YCNOBUS,
NPy KOTOPbIX 3TW peakunn gyt A0 KOHUQ,

C(hOPMUPOBAHHOCTb  YMEHWUI NPOBOAUTL  peakuuu, noATBepxjaroLme
KauyeCTBEHHbIA COCTaB Pa3/IMYHbIX HEOPraHMYeCcKNX BELLECTB, pacrno3HaBaTb OMbITHLIM
NMYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbLIX PacTBOPax HeOpraHWYecKnX BELLECTB;

ChOPMMPOBAHHOCTb YMEHUI pacKpbIBaThb CYLLHOCTb OKUCNINTESIbHO -
BOCCTAHOBMTE/IbHbIX peakumnii NOCPeACcTBOM COCTaB/IEHUS 3NEKTPOHHOIO 6anaHca aTux
peakuuii;
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ChOPMMPOBAHHOCTb YMEHUIA OOBSACHATb 3aBMCMMOCTb CKOPOCTU  XMMUYECKOIA
peakuuu OT pas/IMyHbIX (PAKTOPOB; XapaKTep CMELLEHUS XMMWUYECKOro pPaBHOBECUS
B 3aBMCUMOCTW OT BHELLIHEro Bo3feicTBus (NpuHumn e LWatense);

c(hOpMMPOBAHHOCTb YMEHWIN XapaKTepn30oBaTb XMMUYECKME MPOLECCHI, Nexaliue
B OCHOBE MNPOMbILL/IEHHOTO MOMlYYEHUS CEPHOM KWCMOTbl, aMMMaka, a TaKxKe
chOPMMPOBAHHOCTbL NpPeACTaBNeHNI 06 0BLLMX HAayYHbIX NPUHLMNAX U 3KONOTMYECKMX
Npo6nemMax XMMUYeCKOro NPOn3BOACTBA;

c(hOpMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIMUCIEHNS C UCMOMb30BAaHWEM MOHSATHUS
«MaccoBas 101151 BELLLeCTBa B PaCTBOPE», 00bEMHbIX OTHOLLEHWIA ra3oB NPy XMMUYECKNX
peakLMsX, Maccbl BELLECTBA UM 06bEMA ra3oB MO M3BECTHOMY KO/IMYECTBY BELLECTBA,
Macce UM 06bEMY OHOFO M3 YYacTBYIOLIMX B PeakLuun BELLECTB, TeMI0BOro adheKTa
peakuuy Ha OCHOBE 3aKOHOB COXPaHEeHMs1 MacCbl BELLECTB, NMPeBPaLLEeHMS U COXPaHEHWS
3HEepPruu;

c(hOopMMPOBAHHOCTL YMEHWIA cobnofaTb MpaBuna MoMb30BaHUS  XMMUYECKOVA
nocyaoii 1 nabopaTopHbIM 060PYA0BaHMEM, a TakXKe NpaBuia 06paLleHuns ¢ BELLLeCTBaMK
B COOTBETCTBUM C MHCTPYKLMSMU MO BbINOMHEHUIO N1aB6OPATOPHbLIX XUMUYECKUX OMbITOB;

ChOPMMPOBAHHOCTb ~ YMEHWIA  MNaHMPOBaTb WM BbINOMHATb  XUMMWYECKWUIA
3KCMEepUMEHT (pasnoXeHuWe Mnepokcuaa BOAOPOAA B MPUCYTCTBUM  KaTanms3aTopa,
onpeaeneHne cpefibl PacTBOPOB BELLECTB C MOMOLLbI YHMBEPCA/ILHOrO WHAMKATOPA,
BMINSHWE Pa3/IMYHbIX (HaKTOPOB Ha CKOPOCTb XMMWUYECKON peakuuu, peakumm MOHHOFO
06MeHa, KaueCTBEHHbIe peakLumn Ha cynbhaT-, KapOoHaT- 1 XN0PUA-aHNOHbI, Ha KaTWOH
aMMOHMS, peLLeHre 3KCNepMMeHTabHbIX 3a4a4 No TeMam «MeTansibl» 1 «HemeTannbl»)
B COOTBETCTBMM C MpaBM/iaMn TEXHUKIN 6E30MacHOCTM NpU 06pallleHn C BELLLeCTBaMU 1
nabopaTtopHbiM  060pyAoOBaHMEM,  MPeACTaBNsTb  Pe3ynbTaTbl  XMMWUYECKOTO
aKCcrepumMeHTa B (JOpME 3amnucK  YpPaBHEHWIA COOTBETCTBYKOLWIMX PeakuuiA 1
(hopMynMpoBaTh BbIBO/AbI Ha OCHOBE 3TUX Pe3y/bTaToB;

ChOPMMPOBAHHOCTb  YMEHWIA  KPUTUYECKM  aHA/IM3MPOBaTb  XUMUYECKYHO
MH(OpMaLMo,  MONyYyaeMyld W3 pasHbIX WCTOYHMKOB  (CpeacTBa  MaccoBOiA
KOMMYHUKaUUW, VIHTEPHET 1 ApYruX);

c(hopMMPOBAHHOCTb YMEHUIA COBGNIOAATL NpaBIa 3KONOrMYECKU LIeNecoo6pasHoro
noBefieHNsi B BbITY U TPYAOBOI AeSTENbHOCTU B LIENSX COXPaHEHWs! CBOEro 3/10P0BbS U
OKpY>KatoLleil MPUPOAHOIA cpedbl, OCO3HaBaTb OMACHOCTb BO3AEWCTBMS Ha >KMBbIE
OpraHu3Mbl OMpeAenéHHbIX BELLECTB, MOHMMas CMbiCn nokasatens MAK, noscHATb
Ha MpMMepax Crnocobbl YMeHbLLUEHWS W NPeAoTBPaALLEHUS VX BPEAHOr0 BO3AENCTBUS
Ha OpraH13m YenoBeKa;

AN 00YYatoLMXC C OrpaHWYeHHbIMW BO3MOXHOCTSMM 3[0POBbS:  YMeHMe
MPUMEHSTb 3HaHWS 06 OCHOBHbIX [OCTYMHbIX MeToAax MO3HaHWs BeLeCcTB U
XUMUYECKNX IBNEHWIA;

ANS CNenbiX U cNaboBUAALMX 0OYyYatoLMXCA: YMEHWe WCMOoMb30BaTb PenbedHo
TOUeYHYIO cucTeMy 0603HaYeHUlA J1. Bpaiina ans 3annucm XMMUYecKnx opmyn.
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TEMATWYECKOE NNAHWNPOBAHWE

10 KITACC
HanmeHoBaHUe
0 Konnyectso
pas3fenoB u TeM
n/n yacos

yuyeGHOro npeameTa

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

MporpaMmMHOE cofepXaHue

Pa3zgen 1. TeopeTuyecknme OCHOBbI OPraHNYecKom XMmMum

1.1 Tpepmet 3
OpraHn4eckKom XmMMmun,
Teopusa cTpoeHus
OpraHnyecKmx
COeINHEHWIA
A.M. byTnepoBa

MpeaMeT opraHUYecKom XMMnK:

eé BO3HNMKHOBEHME, pa3BUTHE U
3HayYeHne B MOJIyYeHNN HOBbIX BELLECTB
N MaTepranos. Teopus CTPOeHUS
OpraHNYyecKnx CoeuHeHN

A.M. byTnepoBa, eé OCHOBHbIE
nonoxxeHus. CTPYKTYpHble (DOpPMY/ibl
OpraHnyeckux BeLlecTs. fomonorug,
n3omepusa. XMMmnyeckas CBs3b

B OPraHNYecKnX CoeIHEHUAX: KpaTHble
CBSA3K, a- N N-CBA3MN.

MpencTasneHve 0 Knaccupukauum
OpraHunyeckux BeLlecTs. HomeHknaTypa
OpraHnyecknx coeanHeHui
(cucTemaTtunyeckas) U TpMBUasbHbIe
Ha3BaHWA BaXXHENLUNX NpeacTaBUTeNei
K/1acCoOB OpraHMyecKumx BeLLEeCTB.
JKCcnepuMeHTanbHble METOAbI

n3y4vyeHnsa BewecTB N NX npeBpau_\eHlel:

OCHOBHble BUAb! AeATeNbHOCTU
obyuyaroLmxcs

PacKpblBaTb CMbIC/ U3y4YaeMbIX
MOHATUIA (BbISBNATL UX XapaKTePHbIe
NMPU3HaKK), yCcTaHaBINBaTb KX
B3aV/IMOCBS3b.

[MpYMeHATL NOMOXeHUs Teopun
CTPOEHUSA OpraHNYecKmx BeLLecTB

A. M. byTneposa Ans 06bACHEHUSA
3aBMCUMOCTM CBOMCTB BELLECTB OT NX
cocTaBa U CTPOEeHUS.

icnonb3oBaTb XMMUYECKYHO CUMBOINKY
[N151 COCTaBIeHUSA MONEKYNSAPHbIX U
CTPYKTYPHbIX (pa3BépHYTOWA,
COKpaLEHHOW) hopMy/n OpraHnMYecKux
BeLLLeCTB.

OnpepensTb BUAbI XUMUYECKOW CBA3N
(o4MHapHbIe, KpaTHbIE) B OPraHNyecKunx
COefIMHEHUSX.

PackpbiBaTb po/ib OPraHNYeCKon XMmMmm
B Npupoae, XapakTepn3osatb ee
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Toro no pasgeny
Pasgen 2. ¥Yrnesofopoabl

2.1

2.2

[MpepencHble
Yr1eBOL0POAbI -
aIKaHbl

HenpegenbHble
yrneBoAoposbl:
NIKEHbI, afIKagneHbl,
KVHBI

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

e [lemOHCTpayun:

- 03HaKOMJIeHMe Cc 0bpasuamm
OpraHMYeckKnx BELECTB U MaTepunaiaMmm
Ha UX OCHOBE;

- ONbITbl NO MPeBpPALLEHNIO
OpraHMYeckKnx BELLECTB NPW HarpeBaHMm
(nnaBneHue, 06yrnnBaHue N ropeHmne).

* JlabopaTopHble OMbITbI:

- MOfenvnpoBaHue MOSEKY
OpraHn4ecKmnx BeLLECTB

AJIKaHbI: COCTaB U CTPOeHNeE,
romMonornyecknii psag. MetaH v aTaH -
MpocTenme NpeacTaBUTENN aIKaHoB:
COCTaB, XMMNYECKOEe CTPOEHME,
(hm3nyeckne N XMMMYeckme CBOMCTBa
(peakummn 3aMeLLeHNs 1 TOPEHNS),
Hax0XJeHWe B NPUpPoae, NonyyeHne n
NMPUMEHEHME

AJIKEHbI: COCTaB U CTPOeHNe,
rOMOIOrNYECKUI paj. ITUNEH -
MPOCTENLUNIA NPeLCTaBUTEb a/IKEHOB:
COCTaB, XMMNYECKOE CTPOeHMeE,
(hm3nyeckne N XMMMYeCcKne CBOMCTBa
(peakumm rmapupoBaHmns,
rasloreHNpPoBaHud, ruaparauuu,

3HAYeHMe B XKM3HWN YeN0BEKaA,
WNNOCTPUPOBATL CBA3b C APYTrMMM
HayKamu.

Habnoaatb 1 onucbiBaTh
AEMOHCTPaLNOHHbIE ONbITbl; NPOBOANTb
1 OMUCbIBaTb NabopaTopHbIe ONbITbI U
NpakTuyeckme paboTsbl

PacKpbIBaTb CMbICN N3yYaeMblX
MOHATMIA (BbISIBNSATL UX XapaKTepHble
NPU3HaKK), ycTaHaBINBaTb UX
B3aMMOCBS$I3b, MCMO/Mb30BaThb
COOTBETCTBYIOLLME NOHATUSA

Mpn onNucaHMmM cocTasa, CTPOEHMUS U
NpeBpaLLeHNiA OpraHUYecKmx
COE[IMHEHWNA.

cnonb3oBaTb XMMUYECKYHO CUMBONKY
A/19 COCTaBNEeHNS MOJIEKYNSAPHBIX Y
CTPYKTYPHbIX (Pa3BEPHYTOM,
COKpaLE&HHO) hopMyn OpraHMyYecKmx
BELLECTB.

YcTaHaBNMBaTb NPUHAANEXHOCTb
BELLECTB K ONpeAeneHHOMY Knaccy
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2.3 Apomatnyeckue
yrneBofoposbl

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

OKUC/IEHUA Y MONMMepmr3aLnn)
HaxoXaeHune B Npupose, NonyyveHue n
NPUMEHEHME.

AnkagmeHbl: 6yTaaneH-1,3 v
MeTunbyTagmeH-1,3, XuMuyeckoe
CTPOEHMeE, peakumsa nonnmepusauunu,
NMPUMeHeHMe (419 CUHTe3a
NPUPOLHOI0 N CUHTETUYECKOI O
KayyyKa 1 pesviHbl).

AJIKUHBI: COCTaB 1 0COO6EHHOCTU
CTPOEHUSA, TOMOJIOTMYECKUIA psif.
ALETUNEH - NPOCTENLLNI
npeAcTaBUTENlb &/IKMHOB: COCTaB,
XUMUYECKOe CTPOeHue, (hU3NYECKIME U
XUMUYECKME CBOMCTBA (peaKkuun
rMApUpPoBaHnA, raoreHMpoBaHus,
rmaparalmm ropeHuns), HaxoxaeHue

B Npupoae, NofyyeHne n npuMeHeHue
ApeHbl: 6eH301 1 TONYO/, COCTaB,
XUMWNYECKoe CTPOEHNe MONeKyn,
(hM3nyeckme N XMMMYeckme CBOMCTBA
(peakumm ranoreHNPoOBaHUA U
HUTPOBaHMA), NONYYEHUE

M npumeHeHue. BnnaHue 6eH3ona

Ha opraHusMm 4enoseka. [ eHeTuyeckas
CBA3b YI/1eBOLOPO0B

yrneBoAopo/i0B Mo cocTaBy U
CTPOEHUIO, Ha3blBaTb UX

Mo cUCTeMaTUYECKO HOMEHKNATYPE;
NPUBOANTL TPUBMA/bHbIE Ha3BaHWUSA
OTAeNbHbIX NpeacTaBuTeNei
yrneBo0pOoA0B.

Onpenenatb BUAbI XMMUYECKOWN CBA3N
B MOJIEKYNaxX YrnesoAo0pOAos;
XapaKTepm3oBaTb 3aBMCMMOCTb
peakLUMOHHOW CNOCOGHOCTH
YrneBoAopoAoB OT KPaTHOCTH
KOBa/IeHTHOW CBSA3W.
XapakTepu3oBaTb COCTaB, CTPOEHNE,
NPUMEHEHUNE, PU3NYECKME 1
XUMMYECKNE CBOMCTBA, BaXKHeNLLne
cNocobbl NOMYYEeHUS TUMNYHBIX
npeacTaBUTeNen pasMyHbIX KNaccoB
yrneBoAopooB (MeTaHa, 3TaHa,
aTUMeHa, aueTuneHa, bytagnena -1,3,
6eH30na, Tonyona).

BbISIBNATb rEHETUYECKYHO CBA3b MEXY
yrnesogopoiamu 1 NoaTeepXKaaTh eé
Hamumne ypaBHEHUSIMM
COOTBETCTBYHLLNX XUMUYECKMNX
peakuuii ¢ UCrob3oBaHNeM

CTPYKTYpPHbIX (hopmyn.
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2.4 TlpupofgHble
NCTOYHUKN
Yr1eBoL0POLOB U UX
nepepaboTka

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

MpupoaHbIiA ras. MonyTHble HEPTAHbIE
rasbl. HepTb 1 eé nponcxoxaeHue.
Cnocobbl nepepaboTKM HedhTH:
MeperoHKa, KPeKUHr (TepMUYeCKni,
KaTanutuyeckuin). MpoayKTol
nepepaboTku HeTU, X NPUMEHEHNKE
B NMPOMbILLIEHHOCTYU U B ObITY.
KameHHbIn yronb n NpogyKTbl ero
nepepaboTKu.

JKCnepuMeHTanbHble METOAbI
N3yYeHns BELLECTB

M UX NpeBpaLLeHWii:

» [lemoHCTpauun:

- Konnekumn «Hetb» N «YTONb»;

- BuaeodparmeHT «BynkaHuzauus
PE3VHbI».

* JlabopaTopHble OMbIThbI:

- KayeCTBEHHOEe OnpefeneHne yrnepojaa
1 BOLOPOZA B OpraHMYecKmnx BeLlecTeax;
- 03HaKoM/eHue ¢ obpasLamm
nnacTmacc, Kay4yykoB W Pe3unHbl;

- MOZEeNnpoBaHne MONeKyn
yreBoL0pPOLO0B U
rasioreHonpPon3BOAHbIX.

* MpakTnyeckune paboTbl:

Ne 1 lMonyyeHue aTuUNEHa U N3yyeHune
ero CBOWACTB.

XapakTepn3oBaTb UCTOYHUKN
YrNeBoA0POAHONO Cbipbs (HeMTb,
MPUPOAHBLIN ras, yronb), cnocobbl Nx
nepepaboTKM 1 NPaKTUYecKoe
NMPUMEHEHNWE MOyYaeMbIX NPOAYKTOB.
cnonb3oBaTb eCTECTBEHHO-HAYUHbIE
MeTO/bl MO3HaHWNA - NPOBEAEHNE,
HabNoAeHNe 1 onrcaHne XMMNYECKoro
aKcrnepuMeHTa (nabopatopHble ONbIThbl U
npakTuyeckne paboTsbl).

CnepoBatb npasunam 6e3omnacHow
paboTbl B 1labopatopumm

Mpy NCMOMb30BaHUM XUMUYECKOWA
nocyzbl 1 060pyL0BaHUSA, a TaKXe
npasuniaM obpalleHus C BellecTeamu

B COOTBETCTBMM C MHCTPYKLNAMM
BbIMO/IHEHWA Nab0PATOPHbIX OMNbITOB U
NPaKTUYecKnx paboT Mo MoyyYeHUo 1
N3YYEHUIO OpraHNYeCcKnX BeLLeCTB.
MpeacTaBnaTb pesynbTaThl
aKcrnepmMeHTa B hopme 3anucu
YPaBHEHWIN COOTBETCTBYIOLWMX peaKLnii
W fenatb BblBOAbl HA UX OCHOBE.
MpoBOAWTL BbIYMCIEHNA

00151 onpefeneHns MoneKynspHon
(hopMy/ibl OpraHNYecKoro BeLLecTBa,
M0 ypaBHEHWIO XMMMWUYECKOW peakumm.
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MToro no pasgeny

13

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

e PacuéTHble 3agauu:

- onpefgeneHne MoneKynspHol
(hopMy/bl OPraHMYECKOro BelLecTBa

MO MaccoBbIM [10/15M aTOMOB
XUMUYECKNX 3NIEMEHTOB;

- pacyéTbl N0 YPaBHEHNIO XUMUYECKOIA
peakuuu

Pa3snen 3. Knucnopogacogepatime opraHMyeckmne coejuHeHns

3.1 CnupTbl. PeHon

3

MpeaenbHble 0AHOATOMHbIE CMINPTI:
MeTaHO/ U 3TaHO/, XMNYECKoe
CTPOEHUe, (IM3NYECKNE N XUMNYECKIME
CBOICTBA (peakuymm ¢ akTUBHbIMM
MeTannamu, raforeHoBoaopoaamu,
ropeHue), npumeHeHne. BogopoaHas
cBA3b. PU3MONOrnyeckoe AeicTene
MeTaHO/Ma 1 3TaHO/Ma Ha OpraHn3m
yenoBeKa.

MHOroaTOMHbIE CANPTbI: 3TUAEHTNKO/b
M TNLEPVIH, XMMUYECKOEe CTPOEHNE,
(hM3nMYecKmne N XMMNYECKMe CBOINCTBA
(B3anmoAeicTBME CO LENOYHBIMU
MeTannamm, KaueCTBEHHast peakLus
Ha MHOTOAaTOMHbIe CNNPTBI).
dun3nonormyeckoe aencTeme

Ha OpraHnM3M 4enoBeka. [pyMeHeHMe
FAULEPUHA U 3TUNEHTTMKONS.

CamMoCTOsTE/IbHO M1aHMPOBaTh U
OCYLLLECTB/IATb CBOKO MO3HaBaTe/IbHYHO
AeATeNIbHOCTb; NPUHMMATb aKTUBHOE
y4yacTuve B rpynnoBoi y4e6HoM’
[eaTeNIbHOCTH

PacKpbIBaTb CMbICN N3yYaeMblX
MOHATMI (BbISIBNSATL UX XapaKTepHble
NPU3HaKu), ycTaHaBNBaTb UX
B3aMMOCBS$I3b, UCMO/Mb30BaThb
COOTBETCTBYIOLLME NOHATUSA

Mpn ONUCaHMM cocTaBa, CTPOEHMUS U
NpeBpaLLLEeHNIA OpraHNYecKmX
COEANHEHWA,

cnonb3oBaTb XMMUYECKYHO CUMBOUKY
AN19 COCTaBNEHNS MONIEKYNSAPHBIX U
CTPYKTYPHbIX (pa3BEpHYTOM,
COKpaLEHHOW) hopMy/n1 OpraHnMYecKux
BELLLECTB.

YcTaHaBNMBaTb NPUHAANEXHOCTb
BELL,ECTB K Onpefe/ieHHOMY Kfaccy

MO COCTaBY M CTPOEHMIO, Ha3bIBaTb NX
MO CUCTEMATUYECKOW HOMEHKNATYPE;
NPUBOANTL TPUBMA/bHbIE Ha3BaHWUS
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3.2  Anbgerugpl.
KapboHOoBble KNCMOTHI.
CnoxHble agmpsl

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

®eHon. CTpoeHne MONEKYbl,
(hm3nyeckne N XMMMYeCcKne CBOMCTBa
(heHona. TOKCUYHOCTb (heHOoNa, ero
(hm3monornyeckoe AencTamne

Ha opraHu3mM 4enoseka. NprMeHeHMne
(peHONa

Anbfernapl: gopmanbaerng u
aueTtanbierns, XMMmMyeckoe CTpoeHue,
(hm3nyeckme N XMMMYeCcKne CBOMCTBa
(peakuum OKMCNEeHNS 1 BOCCTaHOB/IEHWS,
KauyeCTBEHHbIE peakuun), noyyeHune un
MPUMEHEHNE.

O[LHOOCHOBHbIe NpefenbHble
KapbOHOBbIE KUCMOThI: YKCYCHas
K1CNnoTa, XMUYecKoe CTPOEHNE,
(hm3nyeckme N XMMMYeckme CBOMCTBa
(obuime cBoKiCTBa KUCMOT, peakLms
aTepuuKaLmm), nofyyeHme 1
npumeHeHne. CTeapnHOBas U 0/leMHOBAs
KMCNOTbI KaK NpeCcTaBuTeNIn BbICLLMX
Kap60OHOBbIX KMC/OT. Mblna Kak conm
BbICLUMX KapOOHOBbLIX KUCIOT, UX
MOlOLLLee [ieiCTBMe.

CnoxHble a(hmpbl KakK Npon3BOLHbIE
Kap60oHOBbIX KUCMOT. MMaponus
CMOXHbIX 3(hMpOoB. XKMpbl Kak

OTAeNbHbIX NpeAcTaBUTENEiA
KNCNOPOACOAEPXKALLMX COeMHEHNIA.
XapaKTepun3oBaTb COCTaB, CTPOEHNE,
NPUMEHEHUNE, PU3NYECKME 1
XUMMYECKNE CBOMCTBA, BaXXHENLLNe
cNocobbl NOMYYEHUS TUMNYHBIX
npeAcTaBUTeNen pasMyHbIX KNaccoB
K1cnopoacoaepXxatimx coeanHeHuii
(mMeTaHoNa, 3TaHoONa, MMANLIEPUHA,
(beHona, opmanbaeruaa,
auetanbaernaa, YKCyCHom KMCnoThl,
MOKO3bl, Caxapo3bl, Kpaxmana,
LIeNt0/103bl); BbISBNSATb FEHETUYECKYHO
CBSI3b MEXAY HUMW N NOATBEPXKAATb eé
Hanmumne ypaBHEHUSIMM
COOTBETCTBYHLLNX XUMUYECKMNX
peakuuii ¢ UCronb3oBaHNeM
CTPYKTYPHbIX (hopmyr.

OnucbiBaTb COCTaB, XMMUYECKOE
CTPOEHME U MPUMEHEHWE XNPOB,
XapaKTepm3oBaTb UX 3HAYEHUE

ANS XU3HeAeATeNbHOCTN OpraHU3MOB.
Oco3HaBaTb ONACHOCTb BO3/[ENCTBUS
Ha XXM1Bble OpraHn3Mbl OnpeaeeHHbIX
OpraHNYecKmx BELLLECTB, NOSCHATb

Ha npumepax cnocob6bl YMEHbLLEHUS
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3.3  Yrnesogbl

depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

NPOVN3BOAHbIE FNNLIEPMHA W BbICLLIMX
KapbOoHOBbIX KMUCNOT. MMAPOIN3 XNPOB
YrneBofbl: cocTaB, Knaccugukayms
yrnesofos (MOHo-, an- n
nonucaxapuapl). MNOKo3a -
MPOCTENLLMIA MOHOCaxapua:
0COGEHHOCTWN CTPOEHMS MONEKY b,
(hM3nYECKME N XUMUYECKME CBOMCTBA
rNOKO3bl (B3aMOAencTane

c rugpokcmaom mean(r), okncneHue
aMMMaYHbIM PacTBOPOM OKCUAa
cepebpa(l), BocCTaHOB/EHNE, BPOXKEHME
NIHOKO3bl), HAXOXAEHWE B NPUPOJE,
MPUMEHEHME TIHOKO3bI, GMONOrnYeckas
PO/ib B XKU3HEAEATEIbHOCTN OpraHu3Ma
yenoBeka. POTOCUHTE3. PPYKTO3a Kak
M30Mep [/HOKO3bI.

Caxapo3sa - npefcTaBuTesb
Ancaxapuos, rmaponns caxapossbl,
HaxXO0X/eHWe B NPUPOAE N NPUMEHEHME.
Kpaxman v uenninosa Kak npupoaHble
MOMIMMEPBI: CTPOEHUE Kpaxmaa u
LIeNN0N03bl, PU3NYECKNE N XUMUYECKNE
CBOWCTBa Kpaxmana (rnaponms,
KauyeCTBEHHas peakuus ¢ Mogom).
JKcnepuMeHTanbHble METOAbI

n3yvyeHnsd sewecTs N nX I'IpeBpaIJ_I,(EHI/II‘/JIZ

M NpefoTBpaLLeHNs UX BPeLHOro
BO3[eNCTBUA HA OPraHn3m YenoBekKa.
cnonb3oBaTb CTECTBEHHO-HAYUHbIE
MeTOAbl NO3HaHWA - MPOBeLEeHME,
HabNo4eHNe 1 OnrcaHue XMMNUYECKOro
aKcrnepuMeHTa (nabopatopHble OnbIThbl 1
npakTuyeckme paboThbl).

CnepoBatb npasuiam 6e30nacHom
paboTbl B 1labopatopumm

Mpy NCMONb30BaHUMN XMMUYECKOWA
nocyfbl 1 060pyL0BaHUA, a TaKXe
npasunnam obpalleHuns C BeLLecTBaMm

B COOTBETCTBMM C UHCTPYKLNAMMU
BbIMO/IHEHUSA 1a60PATOPHbIX OMbITOB

M NMPaKTUYeCcKnX paboT no nosyyeHuto
N N3YYEHUIO OpPraHnYecKmnx BeLLecTs.
MpeacTaBnAaTb pesynbTaThl
aKcrnepuMeHTa B (hopme 3anucu
YPaBHEHWIN COOTBETCTBYIOLLMX peakLuuia
W fenaTb BbIBOAbl Ha MX OCHOBE.
MpoBOANTbL BbIYUC/IEHUA

ON5 onpejeneHns MoEKYNSAPHOWA
(hopMmy/ibl OpraHMyecKoro BeLecTBa,

M0 ypaBHEHUIO XMMMWUYECKOW peakumm.
CamMoCTOATe/IbHO M1aHMpPoBaTh U
OCYLLECTB/IATL CBOKD NO3HABATE/bHYIO
[eATeNbHOCTb; MPUHNMAaTL aKTUBHOE
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depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

JlabopaTopHble onbITbl:

ropeHve CrnvpToB;

B3aMMOJeNCTBMeE rmuepuHa
C rugpokcugom megm(1l);
KayeCTBEHHble peakuun anbaernaos
(OKUCNeHne aMMMaYHbIM PacCTBOPOM
oKcufaa cepebpa 1 rmapokKcnLom
mega(r));
- B3aMMOJENCTBME Kpaxmana ¢ NOLOM.
* [MpaKTnyeckne paboTbi:
No 2. CBoWicTBa pacTBopa YKCYyCHOW
KUCNOTBI.
* PacuyéTHble 3agauu:
- onpegeneHne MONeKyNSPHON
(hopMynbl OpraHMYecKoro BeLLecTsa
M0 MaccoBbIM [0/1IM aTOMOB
XUMUYECKMX 3/1EMEHTOB M NO Macce
(06bemy) NPoOAYKTOB CropaHus;
- pacyéTbl N0 ypaBHEHUIO XUMUYECKOM
peakLmm

Pasgen 4. A3oTcofepxalle opraHMUYeckune coeMHeHuns

4.1 AMWHBbI.
AMUNHOKNCNOTHI.
Benkun

3

AMWHBI: METUNAMWUH - NPOCTENLLNIA

NnpeAcTaBUTE/lb aMWHOB: COCTaB,
XUMUYECKOE CTPOEHWME, (hnsnyeckue u
XMMUYECKMe CBOICTBa (peakLum

yyacTue B rpynnoBoi y4e6Ho
[eATe/IbHOCTH

PaCKprBaTb CMbIC/T N3yHaeMbIX
MNOHATUN (BbIFIB]'IFITb NX XapakKTePHbIE
I'IpI/IBHaKI/I), yCTaHaB/IMBaTb UX
B3aMMOCBA3b, UCIMNOJIb30BaTb

3



depgepanbHasa paboyas nporpamma | Xumums. 10-11 knaccbl (6a30Bbiii YPOBEHD)

C KUC/TIOTaMn n FOpEHI/IFI), HaXoXgeHune
B npupoae. AMWHOKNCNOTbI KakK

aM)OTepPHble OpPraHNyeckne CoeiUHEHNS.

dur3nYecKne N XMMUYEeCKme CBOCTBA
aMUHOKNCNOT (Ha Npumepe rInuuHa).
buonornyeckoe sHa4yeHMe aMMHOKUCNOT.
CWHTe3 NenTnaOB.

bBenkun Kak npupogHbIe NOAUMEPSI.
[MepBMYHas, BTOpMUYHAA U TPETUYHASA
CTPYKTypa 6e/IKoB. XMMn4yeckme
CBOWNCTBa GENKOB: MMAPO/N3,
[leHatypaumsa, KayeCcTBeHHble peakumu
Ha 6enKu.

JKCnepuMeHTabHble METObI
N3yYeHUs BELLECTB N X MPeBpaLLeHWNI;
e [lemoHCTpaumn:

- [eHaTtypauus 6enKoB Npu HarpesaHuu;
- LIBETHble peakumun 6enKoB

COOTBETCTBYIOLLME MOHATUSA
Mpn onNucaHMmM cocTasa, CTPOEHMUS U
MpeBpaLLeHNiA OpraHUyYecKmx
COE[IMHEHWNA.

cnonb3oBaTb XMMUYECKYHO CUMBOIUKY
AN19 COCTaBNEHNS MONIEKYNSAPHBIX Y
CTPYKTYPHbIX (pa3BEPHYTOM,
COKpaLLEHHO) opMyn OpraHnYeckKmx
BELLLECTB.

Onpenenatb NPUHaANEXHOCTb BELLECTB
K onpefesieHHOMY K/fiaccy no cocTaBy U
CTPOEHUIO, Ha3blBaTb UX

Mo cUCTeMaTUYECKO HOMEHKNATYPE;
NPUBOANTL TPUBMA/bHbIE Ha3BaHWUS
OTAeNbHbIX NPeAcTaBUTENEN.
XapaKTepn3oBaTb COCTaB, CTPOEHUE,
NMPUMEHEHMNE, PU3NYECKME 1
XUMUYECKNE CBONCTBA, BaXKHENLLME
CNocobbl NOMYYEHUS TUMNYHBIX
npeAcTaBUTeNel a3oTcoaepkaLimx
COeANHEHNI (MeTUNaMnHa, rnLMHa,
6esKos).

OnucbIBaTb COCTaB, CTPYKTYpPY,
OCHOBHbIE CBOWCTBA 6€/KOB; MOSICHATD
Ha npruMepax 3HavyeHue 6e/1KoB

ANs opraHyu3ma YesioBeka.
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Pasgen. 5. BbICOKOMONEKYNAPHbIE COEANHEHUS

5.1 T[1nacTmacchl.
Kayuykn. BonokHa

2

OCHOBHbIE NMOHATUA XUMUW
BbICOKOMONEKY/IAPHbLIX COeANHEHWIA:
MOHOMep, NoNMMep, CTPYKTYPHOE 3BEHO,
CTeneHb NoNMMepu3aLmmn, cpesHas
MosiekynsapHasa macca. OCHOBHbIe
MEeTO/bl CUHTE3a BbICOKOMOJIEKYNAPHbIX
COeAMHEHWI - NONUMepU3aLms 1
MOJINKOHAEHCaLMS.

MnacTmaccbl (NONN3TUNIEH,
MoNMNPONUAEH, NOMBUHUIXTOPUA,
nosmcTupon). HatypanbHbIv 1
CUHTETMYECKME KayUyKM
(6yTaMeHOBbIN, XOPOMPEHOBLIN 1
M30MNPEHOBBLIN). BONOKHA: HaTypasibHble
(xonokK, WwepcThb, LWESK),
MCKYCCTBEHHbIE (aLeTaTHOe BOJIOKHO,

cnonb3oBaTb €CTECTBEHHO-HAYUHbIE
MeTOAbl No3HaHWA - HabnaaTb 1
OMuCbIBaTb AEMOHCTPALNOHHbIN
3KCMEPUMEHT.

CaMocCTOsATe/IbHO N/1aHMPOBaTh U
OCYLLECTB/IATL CBOKO NO3HaBaTe/lbHYIO
AeATeNIbHOCTb; NPUHMMATb aKTUBHOE
y4yacTue B rpynnoBoi y4e6Ho
[eaTeNIbHOCTH

Brnagetb n3yyaembIMyU XUMUYECKUMU
MOHATUAMM: PacKpbIBaTb CMbIC/
M3yyaemMblX MOHATUIA U MPUMEHATb 3TU
MOHATUA NPX ONMUCAHUKN COCTaBa U
CTPOEHUS BbICOKOMOJIEKYIAPHbIX
OpraHMYecKmnx BeLLecTB,

A8 06bACHEHNS OTAENbHbIX PaKToB U1
SB/IEHWIA.

cnonb3oBaTb XUMUYECKYHO CUMBOJIUKY
O/ COCTaBNEHNA CTPYKTYPHbIX (hopmyn
BELLECTB M YPaBHEHMWIN peakuuii
nofMMepu3aLnm 1 NONUKOHAEHCaLUN.
OnucbiBaTb COCTaB, CTPOEHMUE,
OCHOBHble CBOMCTBa Kay4yKoB,
Hanbonee pacnpocTpaHéHHbIX BULOB
nacTMacc, BOJIOKOH; NMPpUMeHeHue
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BUCKO03a), CMHTETUYECKUe (KanpoH u
naBCaH).
JKCcnepuMeHTanbHble METOAbI

n3y4vyeHnsa BewecTB N NX I'IpEBp&IJJ,GHI/IVII

» [leMOHCTpaymu:

- 03HaKOMJieHWe Cc 06pasLamm
MPUPOLHBLIX N UCKYCCTBEHHbIX BOJIOKOH,
nnacTmacc, Kay4yyKkos

B Pa3/iINdHbIX OTPaciAx.
icnonb3oBaTtb €CTECTBEHHO-HaYy4HbIE
MeToAdbl NO3HaHUA - Ha6I'IPO,CI|aTb n
OrnuncbiBaTb lCI,(-Z‘MOHCTp&LI,I/IOHHblI‘/JI
IKCMNEPUMEHT
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No

n\n

Pa3gen 1. TeopeTnyeckmne OCHOBbI XUMUN

11

HanmeHoBaHUe
pas3fenoB u TeM
y4yebHOro npegmeta

CTpoeHne aToOMOB.
Meproanyeckuii
3aKOH "
[Mepuopmyeckas
cucTemMa XMMMUYeCKnX
3N1EMEHTOB

O.W. MeHpeneesa

Konnyectso
yacos

3
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MporpaMmMHOE cofepXaHue

XnUMmnyecknii anemeHT. Atom. Coctas
aToma, M30TOoMbl. ONIEKTPOHHaA
060/104Ka. DHEPreTUYECKME YPOBHU,
noAypoBHU. ATOMHbIE opbuTanu,

S-, p-, d-, /-anemeHTbl. OCOBGEHHOCTM
pacrnpeseneHns 3/1eKTPOHOB

no opbuTansm B aToMax masblix v
60/bLLMX NepUOLOB. DNEKTPOHHAA
KOH(pUrypauma aTomMoB.
Mepnoanyecknii 3aKoH U
[Mepnoanyeckas cucteMa XMMUYECKNX
anemeHToB [I. . MeHpeneesa. CBA3b
NMepruoaMYEeCcKOro 3akoHa u
MeprnognYeckoin cMcTeMbl XMMMUUYECKNX
3/IEMEHTOB C COBPEMEHHOW Teopueit
CTPOeHMs aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHUSA CBONCTB XUMUYECKNX
3/IEMEHTOB M 06pa3yeMbIX UMW MPOCTbIX
N CNOXHbIX BELLECTB MO rpynnam un
nepuogam. 3HayeHne NepuoamnYecKoro
3aKOHa U CUCTEMbI XMMUYECKUX

OCHOBHble BUAb! AeATeNbHOCTU
obyuyaroLmxcs

PackpbiBaTb CMbIC/T U3yYaeMblX
MOHATMIA (BbISIBNSATL UX XapaKTepHble
NMpU3HaKK), ycTaHaBInBaTb UX
B3aIMOCBSA3b.

PacKpblBaTb CMbIC/1 MePUOANYECKOT0
3akoHa [. . MeHpeneesa u
NEMOHCTPUPOBAThL ero
CUCTEMATU3INPYIOLLYIO,
00BACHUTENIbHYIO U MPOTHOCTUYECKYHO
hyHKLMN.

XapakTepnsoBaTtb 3/IEKTPOHHOE
CTPOEHMEe aTOMOB XUMUYECKUX
3N1eMeHTOB 1-4 nepuofoB, UCNONb3yA
MOHATUSA S-, P-, d-3/IEKTPOHHbIE
opouTanu, sHepreTUYecKne YpoBHMU.
OOBACHATL 3aKOHOMEPHOCTH
N3MEHEHUS CBOMCTB XUMUYECKNX
3N1EMEHTOB U UX COEMHEHWNI

no nepuogam 1 rpynnam
Mepnogmny4eckom cucTembl

O. V. MeHpeneeBa
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anemeHToB .W. MeHfeneesa

B Pa3BUTUN HayKMW.
JKCNepuMeHTaNbHble METO/bI
N3y4YeHNs BELLECTB M UX MPeBpaLLeHWiA:
e [lemOHCTpayun:

Buabl Tabnuy «lMeprognyeckas cucrtema
XUMUYECKUX 3/IEMEHTOB

O.V. MeHpeneeBa»

CTpoeHue BeLlecTBa. XMMUYEcKas CBSi3b.

Buabl (KoBasieHTHasA HenonsapHasa v
NnonsapHas, MOHHas, MeTa/inyeckas) u
MexaH13Mbl 06pa30BaHUA XMMNYECKOM
cBA3n (06MEHHbIN U LOHOPHO-
aKuenTopHbI). BogopogHas cBs3b.
BaneHTHOCTb.
AnekTpooTpuuaTeibHOCTb. CTeneHb
OKucneHns. KatmoHbl N aHUOHBI.
BeLllecTBa MONEKYNAPHOIO U
HEMOJIEKY/IAPHOTO CTPOEHWS.

3aKOH MOCTOSHCTBA COCTAaBa BeLLeCTBa.
Tunbl KPUCTANINYECKNX PELLIETOK Y
CBOWCTBA BELLECTB.

[MOHATME O AUCMEPCHbIX CUCTEMAX.
NcTuHHbIe pacTBopbl. KonnyecTBeHHbIe
XapaKTepuCcTMKN pacTBOpPoB (MaccoBas
[0N5 BELLECTBA B pacTBOpE).

PacKpbIBaTb CMbIC/T U3y4YaeMbIX
MOHATUIA (BbIAENATb UX XapaKTepHble
MPU3HAKMN) U MPUMEHATH 3TW NOHATMS
Mpy ONMCaHUK cocTaBa U CTPOEHNS
BELLLECTB, A9 00bACHEHUS OTAEMbHbIX
(haKTOB N SIBNEHWA.

OnpeaensTb BUAbI XMMUYECKOW CBA3M
(KOBaneHTHOW, NOHHOM,
MeTasIMYeCcKomn, BOJOPOLAHOI)

B COEAMHEHMSX; TUM KPUCTaNINYECKON
PELLUETKM KOHKPETHOrO BELLECTBA.
OnpenensTb BaNeHTHOCTb M CTEMNeHb
OKWCNEHNS XUMUYECKNX 3/IEMEHTOB

B COeIMHEHUAX Pa3NMYHOro CocTasa.
MpoBOAUTb BbIMUCIEHUS

C UCMO0/b30BaHMEM MOHATUSA «MacCoBas
[0/19 BELLECTBa B pacTBOpE».

Bnagetb n3yyaembiMyU XUMUYECKUMM
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Knaccuukaumsa HeopraHmyeckumx
coeMHeHW. HoMeHKnaTypa
HeopraHM4yecKmnx BELLLECTB.
JKcrnepuMeHTabHble METO/bI
N3y4YeHNs BELLECTB M UX NpeBpaLLeHWiA:
» [lemoHCTpauun:
- MOZeNnn KpUcTanIN4yecKnX peLLeToK.
* PacuétHble 3agaun:

pacyeTbl C UICNO/b30BaHNEM MOHATUSA
«MaccoBas 019 PaCTBOPEHHOIO
BELLlECTBa»
XuMunyeckas peakumsa. Knaccmpukaums
XUMUYECKUX peakLmnii B HEOpraHMyecKom
M OPraHNYecKon XMMnn. 3akoH
COXpaHeHns MaccCbl BeLLeCcTB; 3aKOH
COXpaHeH1s 1 npesBpaLLeHns aHeprum
NPU XUMUYECKUX peakunsax.
CKOpOoCTb peakunu, ee 3aBUCUMOCTb
OT pa3N4HbIX (hakTopoB. ObpaTMble
peakunmn. XMMUYeCcKoe paBHOBECHE.
PakTopbl, BIMAKOLLME HA COCTOSAHME
XUMWNYECKOro paBHOBECKS.
MpuHUMn Jle LWaTenbe.
SNEKTPONIUTUYECKaa auccoumnalms.
CunbHble 1 cnabble sanekTponntel. Cpesa
BOJHbIX PacTBOPOB BELLECTB: KuCnas,
HelTpanbHas, LWenovHas. BogopogHbii

MOHATUAMM.
OO6BACHATL 3aBUCMMOCTb CKOPOCTY
XUMUYECKOW peakLmmn OT pas/InyHbIX
(haKTOpOB.

OnpepensaTb XapakTep CMeLLEeHNS
XUMUYECKOro paBHOBeCHUS

B 3aBUCMMOCTW OT BHELLHEro
Bo3gencTema (npuHumn Jle LLaTense).
CocTaBnATb ypaBHEHUSA peakuuii
Pa3NNYHbIX TUMOB; MOJIHbIE U
COKpaLL&HHble YpaBHEHMWS peaKkunid
MOHHOI0 0O6MeHa, yUnTbIBast YC/oBUS,
MNPy KOTOPBIX 3TN peakuum nayT

[0 KOHLa.

cnonb3oBaTb €CTECTBEHHO-HaY4YHble
MeTO/bl MO3HaHWA - NPOBeLeHMe,
HabM4eHNe N onmcaHne XMMNYECKOTo
aKcnepumeHTa (4eMOHCTPaLNOHHbIE U
nabopaTopHble ONbITbl, MPaKTUYECKNE
paboTbl): MO ONpefeneHnto Cpesbl
BOAHbIX PaCTBOPOB BELLECTB, peaKL il
MOHHOIr0 00MeHa, BIMSHMUIO Pa3/INYHbIX
(haKTOpPOB Ha CKOPOCTb PeaKLiuiA.
CnepoBatb Npasunam nosb30BaHUA
XUMUYECKOWN Nocyfon 1 nabopaTopHbIM
obopypaoBaHuEM.

MpeacTaBnATb pe3y/bTathl
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nokasartenb (pH) pacteopa. Peakuuu
MOHHOro 06MeHa B OpraHuyeckoim v
HeopraHM4yeckomn XMMmu.,
OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakuuun. MoHsATUe 06 3neKTpon3e
pacnsiaBoB U PacTBOPOB COMEN.
MprMeHeHWe 3N1eKTponn3a.
JKcnepuMeHTanbHble METOAbI

n3y4vyeHnsd BewecTB N NX npeBpau_\eHlel:

e [lemOHCTpayun:

- pasnoXkeHue nepokcuaa Bogoposa
B NPUCYTCTBUWN KaTasim3aropa.

* JTabopaTopHbIe OMbITbI:

- MpoBefieHne peakuuii MOHHOTO
00MeHa;

- onpepfefieHne cpefbl pacTBOPOB
BELLLeCTB C NOMOLLbIO YHUBEPCA/IbHOIO
NHAMKaTopa.

* MpakTnyeckune paboTbl:
Ne 1 BivsHue pasnnyHbIX PakTopos

Ha CKOPOCTb XMMUYECKOMW peakLmu.

* PacuyéTHble 3agauu:

- pacyeTbl N0 YpaBHEHNAM XUMUYECKUX
peakuuia, B TOM Yncne
TEPMOXMMUYECKMNE PaCUETDI

XUMMYECKOro 3KCrnepnmeHTa B hopme
3anncy ypaBHEHWIA COOTBETCTBYHOLLMX
peakuuii 1 fenatb BbIBOAbI Ha KX
OCHoOBe.

MpoBOANTL BbIYUCNEHUSA

MO YPaBHEHMAM XMMUYECKNX PeaKkL i,
B TOM YKMC/ie TEPMOXUMUNYECKME
PacyéThl
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MeTannsl
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MeTannbl. [TonoxeHne mMeTan0B

B lMepnognyeckoi cucteme XMMmMYecKmx
aneMeHToB. OCO6EHHOCTM CTPOEHUSA
3/1EKTPOHHbIX 060/104€K aTOMOB
meTannoB. Obuue rsnmyeckme CBOMCTBA
MeTanno.. MpuMeHeHne MeTasoB

B ObITY, Npupoae 1 TexHuke. Cnnasbl
MEeTa/INI0B. DNEKTPOXMMMUYECKUIA psg
Hanps>xeHni MeTaioB. O6LMe cnocobbl
nonyyeHus metannos. Kopposus
meTan10B. Cnocobbl 3aLiunThl

OT KOPPO3uK.

O6Lasa xapakTepmucTMKa MeTanoB
rnasHbIX nogrpynn (IA-rpynna,
11A-rpynna) Mepnoanyeckoin CUCTeMbI
XUMUYECKMNX 3/1EMEHTOB. ANOMUHWIA,
AMOoTepHble CBOMCTBa OKCuAa 1
rMApoKcuaa atoMUHUS.

O6Lasa xapakTepmucTMKa MeTaoB
no6oyHbIX nogrpynn (b-rpynn)
[MepnognyYeckoin CMcTeMbl XMMUYECKUX
3/IEMEHTOB: Mefb, LUMHK, XPOM, Xese30.
BaxHelLwne coegnHeHNS METaOB
(okcngbl, rMapoKcuabl, Conu).
JKCnepuMeHTanbHble METOAbI
N3y4YeHNs BELLECTB M UX NpeBpaLLeHWiA:

PackpblBaTb CMbIC/T M3yYaeMblX
MOHATWIA (BbIAENATb UX XapaKTepHble
MPU3HAKN) U MPUMEHATL 3TW NOHATUS
Mpy ONMcaHMM cocTaea U CTPOEHUS
BELLEeCTB, A5 00BACHEHUSA OTAENbHbIX
(haKTOB W SIBMEHWA.

O6BbACHATL 00LIMe 3aKOHOMEPHOCTH

B M3MEHEHWUW CBOMCTB 3/1EMEHTOB -
MEeTasI/I0B Y X COEAUHEHWUI C YHETOM
CTPOEHMNS UX aTOMOB M NONOXKEHUS

B Mepuogunyeckom cucreme
XUMUYECKMX 3/IEMEHTOB

[. . MeHpeneesa.

XapakTepn3oBaTb (OMNMCbIBATbL) 00LLMe
XUMUYECKME CBONCTBA META/I/NIOB, UX
Ba)KHEMLLMX COeANHEHWA, NoATBEPXKAas
3TO onMcaHne NpMMepaMu ypaBHEHU
COOTBETCTBYHLLNX XUMUYECKNX
peakuuii; NpUMeHeHe MeTa/10B

B pa3IMYHbIX 06M1acTAX, a Takxe
MCMob30BaHMe UX AN Co3haHus
COBPEMEHHbIX MaTepuasnos U
TEXHONOTUIA.

OnucbiBaTb CNOCO6LI 3aLUTLI META/INOB
OT KOppo3uu.

PackpblBaTb CYLHOCTb OKUC/NTENbHO-
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e [lemOHCTpayun:

- Konnekums «MeTannbl N crnnasbl».

* JTabopaTopHbIe ONbITbI:

- B3aMMOAeNCTBME rnapokcnga
IIOMUHNA C pacTBOPaMM KUCMOT U
LLLeN0oYEN;

- KayeCTBEHHble peakunm Ha KaTUOHbI
MeTa/1/10B.

* MpakTnyeckune paboTbl:

Ne 2. PellieHMe 3KCnepnuMEHTa/IbHbIX
3afiay no Teme «MeTannbl».

* PacuéTHble 3agauu:

- pacyeTbl Mmaccbl (06beMa, KonM4yecTea
BelllecTBa) NMPOAYKTa peakumu, ecnu
OZLHO U3 BelLleCcTB [jaHo B BM/e pacTeopa
C onpefeneHHon MaccoBoi fo/en
pacTBOPEHHOr O BeLLeCTBa

BOCCTaHOBUTE/IbHbIX peakuuii
NMocpeAcTBOM COCTaB/EHUA
3NEKTPOHHOro 6anaHca aTX peakumi.
MpoBOANUTL peakuun,
MOATBEPXatOLLNe XapaKTepHble
CBOMCTBA U3y4aeMblIX BELLECTB,
pacno3HaeaTtb OMbITHbIM MYTEM WOHbI
MeTasoB, NPUCYTCTBYOLLME B BOAHBIX
pacTBopax.

cnonb3oBaTb €CTECTBEHHO-HaY4YHble
MEeTO/bl MO3HaHWA - NPOBeLeHMe,
Habn4eHne N onucaHne XMMNYECKOro
aKcnepumeHTa (4eMOHCTPaLNOHHbIE U
nabopaTopHble ONbITbl, NPaKTUYECKME
paboThbl).

MpeacTaBNATb pe3ybTaThl
XUMUYECKOr0 3KCNepMMeHTa B (hopme
3arnmcun ypaBHeHWin COOTBETCTBYHOLLMX
peakuunin 1 fenatb BbIBOAbI Ha UX
OCHOBe.

CnepoBaTb npasuiam nob30BaHUA
XUMUYECKOWN Nocyfon 1 nabopaTopHbIM
obopypaoBaHueM.

MpoBOANTbL BbIYUC/IEHNA

M0 YpaBHEHUAM XMMMNYECKUX peakLmii.
CamoCTOATE/IbHO NaHMPOBaTh U
OCYLLECTBNIATL CBOKO NO3HaBaTebHYHO
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HemeTannol. MNMonoXxeHne HemeTano0B

B Meproanyeckom cncTeMe XMMmMYecKmx
anemeHToB .M. MeHpeneesa u
0COBGEHHOCTW CTPOEHNSI aTOMOB.
dn3nyeckne CBOKCTBA HEMETA/IOB.
Annotponusa HemeTan10B (Ha npumMepe

Kucnopoga, cepsbl, ocdopa u yrnepoaa).

XMUMUYECKME CBONCTBA BaXKHEMLLNX
HemeTannoB (rasoreHoB, cepbl, a3oTa,
(hocthopa, yrnepoaa n KpeMHuUs).
OKcuabl HeMEeTaNoB.
Kucnopopacoaepxatiue KUCnoThbl.
BopgopoaHble coegnHeHus
HEMETas/oB.

JKcnepuMeHTanbHble METOAbI
N3y4eHuns BELLECTB

N UX NPEBPALLEHWNIA;

» [leMOHCTpaymu:

- 06pa3sLbl HEMETaNnNoB.;

- B3aMMO/IENCTBME Men C a30THOWA
KMUCNOTOW Pas3/IMyHOM KOHLEHTpaL MK,
* JTabopaTopHbIe ONbITbI:

- KayeCTBEHHble peakLMn Ha aHWOHbI U
KaTUOH aMMOHWS.

AeATeNIbHOCTb; NPUHMMATbL aKTUBHOE
yyacTue B rpyrnnosou y4yebHoi
[eATenbHOCTH

PacKpblBaTb CMbIC/T N3YYaeMblX
MOHATWIA (BbIAENATb UX XapaKTepHble
MPU3HAKKN) U MPUMEHATL 3TW NOHATUS
Mpy OnNMcaHnM cocTasa U CTPOEHUS
BELLEeCTB, AN 00BACHEHUSA OTAENbHbIX
(haKTOB N SABMEHWA.

O6BbACHATL 06LUME 3aKOHOMEPHOCTH

B M3MEHEHWUW CBOWCTB HEMETa/II0B U UX
COeAIMHEHWNIA C YYETOM CTPOEHUSA UX
aTOMOB W NONOXEHUA

B Mepuogunyeckom cucreme
XUMUYECKMX 3/IEMEHTOB

[. . MeHpeneesa.

XapakTepu3oBaTb (ONMCbIBaTbL) 00OLLMeE
XUMUYECKME CBOMNCTBA HEMETAsINOB, UX
BaXKHEMLLMX COeANHEHWA, NoATBEPXKAas
3TO onMcaHne NpUMepaMu ypaBHEHWI
COOTBETCTBYHOLUMX XMMUYECKNX
peakuuii.

XapaKkTepusoBaTb BVUSHWNE HEMETa//I0B
N UX COEAVHEHUI Ha XUBble
OpraHun3mbl; ONUCbIBaTb NPUMEHEHNE

B pa3/IMYHbIX 06/1aCTAX NPaKTUYECKOW
[EeATeNIbHOCTN YesloBeKa.



2.3

CBA3b
HeopraHM4ecKmnx un
OpraHnyeckmx
BeLLlecTB
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* MNpakKTnyeckme paboTbl:

Ne 3. PeLLieHMe 3KCNepUMEHTa/IbHbIX
3aflay no Teme «HemeTan bI».

* PacyéTHble 3adayu:

- pacyeTbl Macchbl BelllecTea

N o6bema rasos Mo N3BECTHOMY
KOMNMYeCTBY BelLlecTBa, Macce uUau
06bEMY OIHOrO 13 YYaCTBYHOLLMNX

B peakuunm BELLEeCTB; pacyeTbl Macchl
(o6bbema, KONMYeCTBa BELLECTBA)
MPOAYKTOB peaKkunun, ecnv 04HO

N3 BeLLLeCTB UMEET NprUMecH
HeopraHunyeckune n opraHuyeckme
KMUCNoTbl. HeopraHmnyeckue v
opraHnyeckue ocHoBaHMA. AM(OTepPHbIE
HeopraHum4yeckue u opraHNyeckune
coeanHeHns. ["eHeTMYecKas CBA3b
HeopraHn4yeckmnx n opraHnYeckmnx
BELLEeCTB

MoaTBepPX4aTh CyLeCTBOBaHMWE
reHeTUYEeCKOI CBA3MN MeXay
HeopraHNM4ecKMK BeLlecTBaMm

C MOMOLLbIO YpaBHeHWM
COOTBETCTBYHLUNX XMMNYECKNX
peakLmii.

PackpblBaTb CYLLHOCTb OKUC/IUTENIbHO-
BOCCTaHOBUTE/IbHbIX peakunii
NMocpeAcTBOM COCTaB/IEHUA
3NEKTPOHHOro 6anaHca aTX peakumi.
MpoBOAUTL peakuuu,
MOATBEPXatOLLNe XapaKTepPHble
CBOMCTBa U3y4aeMblIX BELLECTB,
pacno3HaBaTtb OMbITHLIM MYTEM
aHVOHbI, NPUCYTCTBYIOLLME B BOAHBIX
pacTBopax.

cnonb3oBaTb €CTECTBEHHO-HaY4YHble
MeTO/bl MO3HaHWA - NPOBefeHMe,
HabM4eHNe N onmcaHne XMMNYECKOT o
aKcneprvMeHTa (4eMOHCTPALNOHHbIE U
nabopartopHble OMbITbl, MPaKTUYECKME
paboThbl).

MpeacTaBnATb pe3y/bTathl
XVMUYECKOro 3KCnepuMeHTa B (hopme
3arnmcun ypaBHEHU COOTBETCTBYHOLLMNX
peaku1in U fenatb BbIBOAbI Ha UX
OCHOBe.



Toro no pasgeny

Pa3zgen 3. XMMUSA U XKU3Hb

3.1.

XUMUSA N XKU3Hb

17
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Ponb XxMMnn B obecneyeHnn
3KO/I0rMYECKOM, 3HEPTreTUYECKON U
NULWEBON 6€30MacHOCTU, Pa3BUTUM
MeANUMHbI. TTOHATME O HayUHbIX
MeTofax No3HaHWA BELECTB U
XUMUYECKMX PeaKLUiA.

MpeacTaBneHns 06 06LWMX HAYYHbIX
NPUHLUMNaX NPOMbILLIEHHOrO NONYYEHUS
BaXXHEWLLMX BeLlecTB (Ha NpuMmepax
NMPOn3BOACTBA aMMMaKa, CEepHOM
KWUCNOTbI, METAHO/A).

UenoBek B MUpe BeLLECTB, MaTePUanos U
XUMUYECKMX PeakLnin: XUmus un
3[10pOBbE Ye/0BeKa; Npasuna
MCMNOJIb30BaHMA NTEKAPCTBEHHbIX

CnepoBaTb npasunam nosb30BaHUA
XUMUYECKOWN NOCyLoM 1 nabopaTopHbIM
obopyaoBaHueEM.

MpoBOANTbL BbIYUCIEHUA

M0 ypaBHEHUAM XMMMUYECKNX peakumi,
CamoCTOATE/IbHO N1IaHMPOBaTb U
OCYLLECTB/IATL CBOKD NO3HaBaTe/lbHYIO
[eATeNbHOCTb; MPUHNMaTL aKTUBHOE
y4yacTue B rpynnoBou y4yebHoi
[eATensHOCTH

PacKpbiBaTb PO/ib XMMWUW B PeLLEHNN
3HEepPreTUYecKunX, CbipbeBbIX U
9KOJIOrMYeCcKnX npobsieM YenoBeyecTsa,
OMucbiBaTb OCHOBHbIE HanpaB/ieHUS
pasBUTNA XUMUYECKOW HayKn U
TEXHOMOrUN.

MpuMeHATb Npasuia 6e30MacHOro
obpallleHuns ¢ BelecTBamu,
MCMOMb3yeMbIMI B NOBCEAHEBHOM
YKU3HW, NpaBuia NoBeAeHUs B LENsX
coepexxeHns 340P0BbS 1 OKPYXKatoLLEel
MPUPOAHON cpefibl; MOHUMaTb Bpe[
(onacHOCTb) BO3AENCTBUSI HA XKIMBble
OpraHn3mbl OnpeaeneHHbIX BELLECTB
cMbicn nokasartena MNAK, noAcHATb



Toro no pasgeny
OBLWEE KONMMNYECTBO
YACOB 110 NMPOIrPAMME
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npenaparos, rnpasnia 6e3onacHoro
NCMOJIb30BaHUA MNMpenapaToB ObITOBOW
XNMN B I'IOBCG,CI,HGBHOVI YXN3HW. bbITOBasA
XUMHNYECKaA rpaMoOTHOCTb

Ha Npumepax cnocobbl YMEHbLUEHUSA 1
NpesoTBpaLLEeHNs NX BPeLHOro
BO3[ENCTBMS.

AHann3nMpoBaTb 1 KPUTUYECKN
OLeHMBaTb MH(OPMALUIO, CBA3AHHYHO
C XMMMWYECKMMM NpoLieccamu U nx
B/IMSIHNEM Ha COCTOSIHME OKPY>KatoLLLel
cpeapl.

cnonb3oBatb NONYYEHHbIE 3HAHUSA U
npefcTaBneHns o cepax
AEATeNIbHOCTM, CBA3AHHbIX C HayKOW U
COBPEMEHHbLIMU TEXHONIOTUAMM, KaK
OCHOBY A/19 OpMeHTauun B Bblibope
CBOei byayLen NpogheccnoHaNbHOM
AEeATeNbHOCTH.

MpUHMMaTL yyacTune B 06CY>KAEeHUN

I'IpO6I'I€M XUMUYECKOWN N 3KONOTNYECKO

HanpaBfeHHOCTU, BbICKa3blBaThb
COGCTBEHHYHO MO3ULMI0 MO Npo6ieMe 1
npefnaraTb BO3MOXHble MyTH eé
peLleHns
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