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PABOYAA NPOrPAMMA

y4yebHoro npegmeTta «Xnmus. basoBbin ypoBeHb»

ansa obyyvarowmxea 10 — 11 knaccos



NMNOACHUTENBbHAA 3AMUCKA

lMporpamma MO XMMUKM Ha ypoOBHE cpegHero obuiero obpasoBaHust paspaboTaHa
Ha ocHoBe ®epepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBaHuu B
Poccunickon ®depepaunny, TpeboBaHMA K pesynbTaTaM OCBOEHUs1 denepanbHom
obpasoBatenbHOn nporpammbl cpegHero obuwero obpasoBaHna (POl COO),
npeacTtaBneHHolx B PepepanbHOM rocygapcTBeHHOM obpasoBaTenbHOM cTaHaapTe
COO, c y4yétom KoHuenuun npenogaBaHus Yy4yebHOro npegmMeTa «XuMua» B
obpasoBaTenbHbIX opraHm3aumsix Poccunckon depepaumn, peanuayowmx OCHOBHblE
obpasoBaTenbHble MNpPOrpaMmbl, M OCHOBHbIX MOMOXeHUn «CTpaTernm passuTUS
BocnuTtaHms B Poccunckon depepaumm Ha nepumog go 2025 roga» (PacnopskeHue
MpaButenbctea PO o1 29.05. 2015 Ne 996 - p.).

OcHoBy nogxonoB K paspaboTke nporpamMmmbl MO XMMUKM, K onpeaeneHnio obLuen
cTpatermn oby4veHusi, BOCMMTaHMA M pas3BuTMa obydaromxca cpeactsamu ydebHoro
npegmeta «Xumua» ana  10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBWN
KoHuenTyanbHble nonoxeHuns GroCc COO o B3auMoOObBYCnOBMEHHOCTU LENen,
cogepXaHusi, pesynbTatoB o0OyyeHus u TpeboBaHWA K YPOBHK MOArOTOBKM
BbIMYCKHMKOB.

Xnumunyeckoe obpasoBaHue, nonyvyaemoe BblMyCKHUKaMu obLieobpasoBaTenbHOM
opraHusauuun, sBrsieTcsa HeoTbeMSIeMOW 4acTbio MX obpaszoBaHHOCTU. OHO CRyXuT
3aBepLUalOWMM 3TanoM peanusauum Ha COOTBETCTBYKOLEM eMy 06a30BOM YpoOBHe
KMNtOYEBbIX LIEHHOCTEN, MPUCYLLNX LLIEeNTOCTHON CUCTEME XMMMYECKOro 06pasoBaHmst. ATu
LEHHOCTN KacalTCs MO3HAHWS 3aKOHOB MpMPOAbl, POPMUPOBAHUA MUPOBO33PEHUS U
obwen KynbTypbl 4YernoBeka, a TakkKe 3KONormyeckn OOOCHOBAHHONO OTHOLUEHUS K
CBOEMY 3[40pOBbI0 WM MpupoaHOM cpepe. PeanusyeTtca xummyeckoe obpasoBaHue
oby4varowmnxca Ha ypoBHe cpegHero obuiero obpasoBaHus cpeacTtBamu  ydebHoro
npeameTta «XuMusi», cogep)kaHne n NoCcTpoeHne KOTOpPOro onpefeneHsbl B nporpamme
MO XUMMUM C YY4ETOM CneumduKkn Haykm XumMum, €€ 3HayeHnss B NO3HaHUN Npupoabl U B
MaTepuanbHON XW3HM obLlecTBa, a Takke C Yy4é€ToM OOWMX uenerl u NPUHLUUNOB,
XapaKTepu3yoLmMx COBPEMEHHOE COCTOsIHME CUCTEMbI cpeaHero obuero obpasoBaHus
B Poccuinckon degepauuu.

XUMUSA Kak 3NEeMEHT CUCTEMbl ECTECTBEHHbIX Hayk urpaeTt ocobyk ponb B
COBPEMEHHOM UMBUNM3aALNKN, B CO34aHMM HOBOW Gasbl maTepuanbHoOW KynbTypbl. OHa
BHOCUT CBOW BKMag B (OPMUPOBAHWE pPaLMOHANbHOIMO HAYYHOrO MbIWMEHUS, B
co3faHue LEenoCTHOro npeactaBneHns 00 OKpyXawwem Mupe Kak O eaduHCTBe
npupoabl M 4enoBeka, KOTOpoe (OpPMUPYETCS B XUMUM Ha OCHOBE MOHMMaHUS
BELLECTBEHHOINO COCTaBa OKpYyXatllero Mupa, OCO3HaHMS B3auMMOCBA3WM  Mexay
CTPOEHMEM BELLECTB, X CBONCTBAMM U BO3MOXHbIMM 06M1aCTAMN NPUMEHEHNS.

TecHO B3aMMOAEWNCTBYS C APYrMMM €CTEeCTBEHHbIMW HaykaMu, XUMus cTana
HEOTbEMMNEMON YacCTbl0 MUPOBOM KymnbTypbl, HEOOXOOUMbLIM YCNOBMEM YCMNELUHOro
TPpyAa W KU3HW Kaxgoro uyneHa obwectBa. CoBpeMeHHash XMMWUS Kak Hayka
cosuaarternbHas, Kak Hayka BbICOKMX TEXHOMOrMI HanpasneHa Ha pewleHne rnobanbHbiX
npobnem ycTOMYMBOrO pasBUTUSA 4enoBeYecTBa — CbIPbE€BOW, 3JHEPreTU4ecKou,
NULLLEBON, 3KONormyeckom 6e3onacHOCTN N OXpaHbl 300POBbS.

B cootBeTcTBMM C O6WMMKM UendaMM U NpUHUMNaAMK  cpegHero obuiero
obpasoBaHunsa copgepxaHune npegmeta «Xumusay» (10-11 knaccbl, 6a30BbI YypPOBEHb
N3y4YeHnsl) OPUEHTUPOBaAHO MNPEeUMYLLECTBEHHO Ha OOLeKynbTypHYO MNOArOTOBKY



obyvarowmxca, Heobxoanumyo MM Ansa BbipaboOTKM MUPOBO33PEHYECKMX OPUEHTUPOB,
YCMNELLIHOro BKMIOYEHMS B XWU3Hb COLMyMa, NPOOOIKEeHUss 0Opa3oBaHNs B pPasfiMyHbIX
obnacTax, He CBA3aHHbIX HENOCPEACTBEHHO C XUMUEN.

CocTtaBnsaowmmn  npeagmeTta  «Xumua»  aBnstoTcs  6asoBble KypCbl  —
«OpraHuyeckas xummnsa» n  «Obwaa un  HeopraHMyeckas XMMUSI», OCHOBHbIM
KOMMOHEHTOM COepXXaHUA KOTOPbIX SABMSKOTCA OCHOBblI 6a30BOW Hayku: cuctema
3HaHMA NO HEOPraHM4YeCKOM XUMUM (C BKITHOYEHMEM 3HAHUA U3 OOLLEN XUMUMK) WU
opraHnyeckon xumun. PopmupoBaHuMe [JaAHHOW CUCTEMbl 3HAHWUA MPU  U3YyYeHUU
npeameTta obecneynBaeT BO3MOXHOCTb pacCMOTPEHUSI BCEro MHoroobpasunsa BewecTB
Ha OCHOBE OBLLNX NOHATUIN, 3aKOHOB U TEOPUIA XUMUN.

Ctpyktypa cogepxaHma kypcoB — «OpraHumyeckas xumusi» mn «Obwas wu
HeopraHuyeckass Xumusi» copmumpoBaHa B nporpamMme Mo XUMUM Ha OCHOBE
CUCTEMHOro noaxoda K usyveHumto y4ebHoro maTepuana u obycrioBrneHa UCTOpUYeCKn
0BOOCHOBaHHbIM pasBUTMEM 3HAHUW Ha OonpefenéHHbIX TEOPEeTUYECKMX YPOBHAX. Tak, B
Kypce OpraHM4eckorM XMMUW BeLLeCTBa paccMaTpuUBalOTCA Ha YPOBHE KIacCUYeCKOoWn
TEOPUN CTPOEHNSA OPraHNYeCcKUX COeaUHEHUI, a Takke Ha YpOBHE CTEPEOXUMUYECKUX U
3NEKTPOHHbIX NPeACcTaBneHn o CTpoeHun BelecTs. CBeaeHus 06 nsyvyaembix B Kypce
BellecTBax AalTCA B pasBUTMM — OT YrNeBOAOPOAOB A0 CROXHbIX 6Buonornvyecku
aKTMBHbIX coeauHeHnn. B Kypce opraHM4eckon XMW MNOnyyarT pasButue
C(POpPMUPOBaHHbLIE Ha YPOBHE OCHOBHOrO ob6uero obpasoBaHus MepBoOHaYasibHble
npeacTaBneHnss O XMMWYECKOW CBA3W, KNacCUdUKaLMOHHBIX MNpU3Hakax BeLLeCTB,
3aBUCMMOCTW CBOWCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKON peakunn.

Moa HOBbIM yrrioM 3peHWss B npegMete  «Xumusi»  0©a3oBOro  ypoBHS
paccMaTtpmMBaeTCa  MU3YYEeHHbI Ha YpPOBHE OCHOBHOro obuwero obpasoBaHus
TeopeTn4ecKnin Mmatepman u (pakTonormyeckme CBegeHust 0 BellecTBax U XMMUYECKON
peakumn. Tak, B 4acTtHOCTM, B kypce «OOwas un HeopraHM4yeckasi XUMUS»
obyyarowmmMca NpeaocTaBnAeTcs BO3MOXHOCTb OCO3HaTb 3HAYEeHMEe MepuoLMyYeckoro
3aKkoOHa C o00WeTeopeTUYeCcKnX U MeToLONOMMYECKUX MO3NUUN, rnyoxe MOHATb
NCTOPUYECKOE U3MEHeHMe YHKUMA 3TOro 3akoHa — OT obobuwatwuwen [o
0O BACHAOLLEN U NPOrHO3MPYIOLLEN.

EovHaa cuctema 3HaHW O BaXXHEWMLWIMX BeLeCTBaX, WX cCOCTaBe, CTPOEHUN,
CBOMCTBAX W MNPUMEHEHUN, a TaKKe O XUMUYECKUX PpeakuusiXx, UX CYLIHOCTU W
3aKOHOMEPHOCTSAX NpoTekaHna gonosnHseTcsa B kypcax 10 n 11 knaccoB anemeHTamu
cogepXaHus, UMeLLMMN KyNbTYPONOrMYeCckUn 1 NPUKIagHOM Xapaktep. OTU 3HaHWUS
Cnoco6CTBYIOT NOHUMAHUIO B3aUMOCBS3N XUMUK C APYTMMU HayKaMu, packpbiBaloT eé
poSfib B MO3HABaATENIbHOW W MNPaKTUYECKON OeATEeNbHOCTU 4YenioBeka, CrnocobCTBYOT
BOCNUTAHMIO YBaXXEHUSA K MnpoLeccy TBopyecTBa B 06racTu Teopun M MPaKTUYECKUX
NPUNOXEHUA XUMUMK, NOMOralT BbINYCKHUKY OPUEHTUPOBATLCA B OOLLECTBEHHO U
FNIMYHOCTHO 3Ha4MMbIX Mpobrnemax, CBA3aHHbIX C XUMMUEW, KPUTUYECKU OCMbICIINBATb
NHOPMALMIO N MPUMEHATL €€ ANs NONOSTHEHUS 3HAHUI, PeLUEeHU UHTENNEKTYarnbHbIX
N 3KCNepUMEHTanbHbIX UCCreaoBaTenbCckMx 3adadv. B uenom cogepxaHve y4vebHOro
npegMmeTa «XuUMUsi» OAHHOIO YPOBHSA U3YYeHUS OPUEHTUPOBaHO Ha popMuUpoBaHUE y
oby4aroLmnxca MUPOBO33PEHYECKOM OCHOBbI ANA MNOHUMaHUS UNOCOQCKUX WAOEMN,
TakMx Kak: mMaTepuanbHOe €eAMHCTBO HEOPraHW4Yeckoro u OpraHUYeckoro Mupa,
00yCnoBneHHOCTb CBOWCTB BELLECTB WX COCTAaBOM W CTPOEHMEM, MO3HaABAaeMOCTb
NPUPOLHbIX ABMEHUN NYTEM SKCNEePUMEHTa N peLleHna NPoTUBOPEYNA MeXay HOBbIMU



akTamn n TeopeTUYEeCKMMM NPeanoCbifikaMn, OCO3HAHWE PONN XMMUW B pPeLUEHUN
3Konormyeckmx npobnem, a Takke npobnem cbepexeHus aHepreTUYecKUx pecypcos,
Cblpbsl, CO34aHNA HOBbIX TEXHOMOMMI U MaTepuarnos.

B nnaHe pelweHna 3agay BOCNUTaHWSA, Pa3BUTMS U coumanm3aumm obyyaroLmnxes
NPUHSATbIE NPOrPaMMOon NO XMMUK NOAXOAb! K ONpeAeneHnto coaepXKaHnsa n NoCTpoeHns
npegMmeTa npegycmaTpuBaloT (opMMpOBaHME YHMBEpPCAlbHbIX YYEOHbLIX OEeNCTBUN,
nmerowmnx 6a3oBoe 3HaYeHWe ANA pasnU4YHbiX BUOOB OEATENbHOCTU: peLueHus
npobnem, noucka, aHanmsa UK o06paboTkM uMHGPOPMaumMM, HeobxoaumbIX AOns
npuobpeteHnss onbiTa MNpPakTUYECKOM U UCCnefoBaTeNibCKOW  OeATENbHOCTH,
3aHMMatoLLen BaXXHOE MeCTO B NMO3HAHUM XUMUN.

B npaktuke npenogaBaHMs XMMWW KakK Ha YpPOBHE OCHOBHOro obuiero
obpas3oBaHus, Tak U Ha ypoBHe cpeaHero obuiero obpasoBaHus, Npu onpeaeneHnn
cogepXaTenbHOM XapakTePUCTMKM Lenen Uu3ydeHnsa npeameta  HanpasfieHueM
NnepBOCTENEHHON 3HAYMMOCTU TPaAAULMOHHO TMPU3HAETCA (OPMUPOBAHNE OCHOB
XUMUYECKON HaykM Kak obnactu COBPEMEHHOrO eCTEeCTBO3HAHWUSA, MNPaKTUYECKON
AEATENbHOCTM YerioBeKa WM Kak O[HOro W3 KOMMOHEHTOB MUPOBOM KynbTypbl. C
METOAMYECKON TOYKM 3pEeHMS TakoW MNoAXOA4 K OnpedeneHuto uenen UndyyveHus
npeameTa ABNSETCH BNOSIHE onpaBAaHHbIM.

CornacHo pJaHHOM TO4YKe 3peHus [NaBHbIMK LUensaMu  un3ydeHuss npegmeTa
«Xumua» Ha 6asoBoMm ypoBHe (10 —11 kn.) asnawoTCS:

dopMUpoBaHNE CUCTEMbI XUMUYECKMX 3HaHUMA KaK BaKHEWLLEeW COCTaBMsoLEN
€CTeCTBEHHO-HAay4YHOW KapTUHblI MUpa, B OCHOBE KOTOPOW nexaT Kio4veBble
NOHATUSA, (PyHOAMEHTarnbHble 3aKOHbl U TEOPUUM XMMWUWU, OCBOEHUE A3blka HaykM,
YCBOEHME N MOHUMAHWE CYLUHOCTM AOCTYMHbIX 0606LLEHMIA MUPOBO33PEHYECKOrO
Xapakrepa, 03HaKOMJIEHNE C UCTOPUEN UX Pa3BUTUA N CTAHOBNEHUS;
dopMMpOBaHNE U pasBuUTME MNPeACTaBNEHUA O HaydHbIX MeTodax MO3HaHUA
BELECTB M XMMWYECKUX peakuui, HeobXoauMmbIX AN npuobpeTeHus ymMeHun
OPVEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SBNEHWUA, UMEKLMX MECTO B
npupoae, B NPaKTU4ECKOM U NOBCEOHEBHOW XXN3HW;

pasBuMTME YMEHMN U CnocobOB AeATENbHOCTU, CBA3AHHbIX C HabnogeHvem wu
0OBbSACHEHNMEM XMMWYECKOrO 3KCNEepUMEHTa, cobniogeHnem npasun 6e30nacHoro
obpalleHns ¢ BelecTBamu.

Hapagy c aTum, copepxaTenbHas XxapakTepucTuka uenem un 3agady UsydeHus
npegmeTa B nporpamme Mo XMMWUWM YTOYHEHa W CKOPPEKTMpPOBaHa B COOTBETCTBUW C
HOBbIMM MpuopuTETaMM B cuUcTemMe cpegHero obuwiero obpasoBaHusa. CerogHs B
npenogaBaHUM XMMUM B OOnbLUEN CTeneHn OoTAaéTca npeanovTteHrMe npakTU4ecKon
KOMMOHEHTE coaepXXaHus o0y4eHusi, OPUEHTUPOBaAHHOM Ha MOArOTOBKY BbIMYyCKHUKA
obuweobpasoBaTtenpHOM OpraHuMsauumn, Briagewowero He Habopom 3HaHuK, a
PYHKUMOHANbHOW PaMOTHOCTbIO, TO €CTb CrnocobamMmv M YMEHUAMU aKTUBHOIO
NONyyYeHnss 3HaHUM U NPUMEHEHUSI UX B peanbHOM XU3HW ONS pelleHns NpaKkTUYecKnx
3agau.

B cBA3n ¢ 3TUM Npu n3ydyeHun npegmeTta «XMMuUsS» OOMUHUPYHOLLEe 3HayYeHue
nprobpeTatoT Takne Lenu n 3agadu, Kak:

aganTtauus obydalwmxca K YCNnoBuMsIM OMHAMUYHO pas3BMBAOLLErocss Mupa,
PopMMpPOBaHNE UHTENNEKTYyaNbHO Pa3BMTOM NIMYHOCTU, FTOTOBOW K caMooOpa3oBaHuto,



COTPYAHNYECTBY, CaMOCTOATENbHOMY MPUHATUIO TPAMOTHbBIX PELUEHUA B KOHKPETHbIX
XXM3HEHHbIX CUTYaUMsaX, CBA3aHHbIX C BELLECTBAMU U UX NPUMEHEHMEM;

dopmmnpoBaHme y 00yYatoLLMXCA KMOYEBBLIX HaBbIKOB (KITHOYEBbIX KOMMETEHLNN),
NMELNX YHUBEPCAlbHOE 3HAYeHMe AN pasfvyHbiX BUOOB OEATENbHOCTU: peLleHns
npobnem, noucka, aHanmsa U 006paboTkMm umHGPOPMaUUKN, HEeoBXoAUMbIX ONs
nprMobpeTeHnsa onbiTa AESATENbHOCTU, KOTOpas 3aHMMaeT BaXHOe MEeCTO B MO3HaHMM
XUMUN, a Takke ONS OLEHKM C MO3ULUIA 3Korornvyeckon 6Ge3onacHOCTM xapakTepa
BNUSHUS BELLECTB M XMMWUYECKMX MPOLIECCOB HA OpraHM3M 4YesnioBeka M NPUPOLHYHO
cpeny;

pasBUTUE MNO3HaBATENMbHbIX WHTEPECOB, WHTENMEKTyanbHbIX U  TBOPYECKMX
crnocobHoCcTen oby4arLWmMxXcs: CNOCOBHOCTM CcaMOCToATENbHO npuobpeTaTtb HOBLbIE
3HaAHUA MO XMMWUM B COOTBETCTBUM C XKU3HEHHbIMM MNOTPEBHOCTAMM, MCNONMb30BaTb
COBPEMEHHbIE WH(OPMALMNOHHbIE TEXHOMOMMWU ANA Mnoucka W aHanu3a y4vyebHon u
Hay4HO-NoNyNAPHON MHPOPMaLIMN XMMUYECKOTO COAEPKaHWS;

dopmunpoBaHne n pasBuTue y obOy4valoLMXCA acCOUMaTMBHOIO M JIOrMYECKOro
MbILLSEHNs), HabnwaaTenbHOCTU, COBPAHHOCTWU, aKKypaTHOCTM, KOTOopble OCOOEHHO
Heobxo4uMMbl, B 4acCTHOCTW, nNpWU MNNAHAPOBaHMM W NPOBEAEHUM  XUMUYECKOrO
9KCMEPUMEHTA;

BOCMUTaHMe y  obyvawowmxcs  yOexagEeHHOCTU B rYMaHUCTUYECKOW
HaNpaBfEeHHOCTM XUMWUWN, €€ BaXHOW ponuM B peweHun rnobanbHbiX npobnem
paunoHanNbHOro NPUPOAONOSb30BaHMSA, MOMOSMIHEHUS 3HEPreTUYEeCKUX pPEeCYpPCOB U
COXpPaHEHNs1 MPUMPOOHOrO PaBHOBECKSI, OCO3HAHUA HeobXoaMMOCTU  BepexHoro
OTHOLLEHWsT K nNpuUpoA4e W CBOEMY 340pOBbl, a Takke npuobpeTeHus onbiTa
MCNONb30BaHUA NOJTYYEHHbIX 3HAHUIN ANA NPUHATUA TPaMOTHbIX PELLEHUI B CUTyaLUsX,
CBSI3aHHbIX C XMUMUYECKUMN SABMEHUSIMMW.

B y4yebHOM nnaHe cpeaHero obuiero obpasoBaHus npegMmeTt «Xumusay 6a3oBoro
YPOBHS1 BXOOUT B COCTaB nNpeamMeTHon obnactn « ECTeCTBEHHO-Hay4Hble NpeaMeThI».

OOwee yMcno YacoB, OTBEOEHHbIX ANA U3YyYeHUa XMMuW, Ha 6a30BOM YpPOBHE
cpeHero obuiero obpasoBaHus, coctaBnsaeT 68 yacos: B 10 knacce — 34 yaca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 4ac B Hegeno).



COAEPXAHUE OBYYEHUA
10 KNNACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckme OCHOBbI OpPraHNYeCKon XMMum

MpeomeT opraHM4yeckom XUMWUKW: €€ BO3HWKHOBEHME, pa3BUTME U 3HadYeHue B
NOMyyYeHNUN HOBbIX BeWecTB W MartepuanoB. Teopus CTPOEHUS OpraHn4yecKux
coeanHeHmn A. M. bytnepoBa, €€ OCHOBHble MonoxeHusi. CTPyKTypHble opMysbl
opraHunyecknx BellecTtB. ['omonornda, nsomepus. Xumudeckass CBA3b B OpraHUYecKux
COeaUHEHUAX — OQMHapPHbIE U KpaTHble CBSA3MW.

lMpenctaBneHMe o kKnaccudukaumMm opraHuMyecknx BewecTB. HomeHknaTypa
OpraHU4yecKknx coemMHeHun (cucTemaTnyeckas) n TpuBManbHble Ha3BaHUSA BaXXKHEWLLMX
npeacraBUTENEN KIaccoB OpraHUYeCKMX BELLLECTB.

OKCnepuMeHTasribHble MeToAbl W3y4eHUs BewecTB U UX NpeBpaLLeHUn:
O3HaKomIieHne ¢ obpasuamMu OpraHUYecKMx BeLecTB U MaTepuanamm Ha MX OCHOBeE,
MOLEeNMpOBaHMEe MOJIEeKyll OpraHM4Yeckux BeLlecTB, HabnogeHve w  onucaHue
AEMOHCTPALMOHHBIX  OMbITOB MO  MpeBpalleHU0  OpraHn4yeckux BewecTB npu
HarpeBaHuu (NnaeneHue, obyrnnBaHue U ropeHune).

Yrnesogopoap!

ArkKaHbl: cCoCTaB U CTPOEHNe, romoniorndeckn pag. MetaH n ataH — npocrenimne
npeacTaBUTENMN ankaHoB: oM3nYeCcKne N XMMU4ecKkne CBOMCTBA (peakumnmn 3aMeLLeHna n
ropeHust), HaxoXxgeHue B npupoae, NosiydeHne n npuMeHeHue.

AnKeHbl: COCTaB W CTPOEHME, FOMOMOrMYEeCKUn psd. OTUNEH U NPONUIeH —
npocTenLme npeacTaBUTENn ankeHoB: OM3NYECKNE N XMMUYECKME CBOMUCTBA (peakumm
rMMOpPUPOBaHUs, ranoreHMpoBaHus, ruapaTtauum, OKUCIIEHUST U NonuMepwusauun),
nosly4eHre n NnpuMeHeHue.

AnkagueHbl: OytagueH-1,3 wn metunbytagmeH-1,3: CTpOEHME, BaXHeWwme
XUMUYECKMe CBOWCTBA (peakums nonumepusaumn). [lonyyeHne CUHTETUYECKOro
KaydyKka 1 pesuHbl.

AnKuWHBbI: cocTaB U OCOBEHHOCTU CTPOEHUSA, FOMOSIOrMYeckun psg. AueTuneH —
NPOCTENLLMA NpeacTaBUTeNb ankMHOB: COCTaB, CTPOEHUE, n3nveckne U XmMmmnyeckmne
CBOMCTBa (peakumm rnapupoBaHns, ranoreHMpoBaHus, rvapataumm, ropeHus),
nosly4eHmne n NpuMeHeHne.

ApeHbl. beH3on: coctaB, CTpoeHue, (uU3aN4eckne u XUMUYecKMe CBOWCTBA
(peakuumn ranoreHMpoBaHUs U HUTPOBAHWS), MONy4YeHWe W nNpuMeHeHune. Tonyorn:
cocmas, cmpoeHue,  ¢husudeckue U  Xumuyeckue  ceolicmea  (peakuuu
2asioeeHuUpos8aHuUsi U HUMpPo8aHus), rnoslydeHue u rpumMeHeHue. TOKCUYHOCTb apeHoB.
eHeTn4eckaa CBA3b MeXay Yrnesogopodamu, npuHagnexawmumMm K pasniuyHbiM
Knaccam.

MpupoaHble UCTOYHMKM yrneBoaoponoB. [1pupoaHbIn ra3 v nonyTHble HeTAHbIE
rasbl. HedpTb 1 €€ npoucxoxgeHune. Cnocobbl nepepaboTkm HePTU: NeperoHka, KPEKNHr
(TepMuyeckuit, KatanuTudeckuin), nuvponua. [lpoaykTbl nepepaboTkm HedpTn, ux
NPUMEHEHNE B NPOMBILNEHHOCTM M B ObiTy. KamMeHHbIi yronb W nNpoayKTbl €ro
nepepaboTku.



OKCnepuMeHTanbHble MeTOAbl  U3YyYeHMs BewecTB WU UX NpeBpaLleHUii:
O3HaKkomsieHne ¢ obpasuamu nracTMmacc, KayvyykoB U pesuHbl, konnekumn «Hedptb» n
«Yronb», MOAENUPoBaHMe MOJSIeKyNn YrrneBofOpPOAOB U ranoreHonpou3BOOHbIX,
npoBeAeHne NpakTn4eckon paboTbl: NOy4YeHe aTUNEHa N N3yYeHne ero CBOMCTB.

PacuyéTtHble 3agaun.

BbluncneHnsa no ypaBHEHUIO XMMWYECKOW peakumm (Maccbl, 06bEma, KonmyecTea
MCXOOHOro BeLlecTBa WNW MPOAyKTa peakuMmM no W3BECTHbIM Macce, OOBLEMY,
KONMYeCTBY OAHOIr0 M3 MCXOOHbIX BELLECTB Ui NMPOAYKTOB peakunn).

Kucnopopacoaepxalwine opraHmyeckme coenHeHns

lNpepenbHble ogHOATOMHbIe cnupThl. MeTaHoN 1 3TaHON: CTpoeHue, husnyeckmne
N XMMUYECKME CBOWCTBA (peakuuMum C akTUMBHbIMW MeTannamu, ranoreHoBogopogamu,
ropeHue), npumeHeHne. BoaopoaHble CBA3M Mexay Monekynamu cnuptoB. [encTteue
MeTaHoMa 1 3TaHosia Ha OpraHn3m YyerioBeka.

MHoOroatoMHble CnMPTbl. STUSMEHITIMKOSb U NIULEPUH: CTPOeHue, usmyeckne u
XUMUYECKME CBOWCTBa (B3aMMOAEWNCTBME CO LLENOYHbIMW MeTanfamu, KadecTBeHHas
peakumsi Ha MHOroaToMHble cnupThl). [lencTBMe Ha opraHuam yenoBeka. [NpumeHeHne
rMuuepuHa n 3TUNEHIMMKONS.

deHon: cTpoeHne Mornekyrnbl, PU3NYECKNE U XMMUYECKME CBONCTBA. TOKCUYHOCTb
deHona. NpumeHeHne peHona.

Anbaernabl u kemowbl. opmanbaerns, auetanbaerna: ctpoeHme, ousnyeckne u
XUMUYECKME CBOWCTBA (peakumMm OKUCMEHUSI U BOCCTAHOBMEHWUS, KayYeCTBEHHbIE
peakummn), nonyyeHne n NnpuMeHeHue.

OpHOOCHOBHbIE MpeaenbHble kKapboHOBble KUCIOTbl. MypaBbUHAA U yKCyCHas
KACNOTbI: CTPOeHue, u3nyeckme M XMMUYeckme CBOWCTBa (CBOWMCTBa, obuime aAns
Knacca KUCNOT, peakumsa atepudukauyunm), nonydeHne n npumeHeHne. CteapmHoBas n
OnenHoBas KMCMOTbl Kak NpeacTaBuUTENM BbICLUMX KAapOOHOBLIX KUCNOT. Mblfia kKak conm
BbICLLUMX KapOOHOBbIX KACIOT, UX MOKOLLIEE AENCTBME.

CnoxHble adupbl Kak Npou3BOAHblE KapOOHOBbLIX KUCNOT. [MAPONU3 CIOXHbBIX
acpmpos. XKupsbl. M'mgponns xmpos. NpumeHeHne xmnpoB. bronormnyeckas ponb X1pos.

Yrnesofbl: CoCTaB, Knaccudukaums yrnesogos (MOHO-, AW- U nonmcaxapuipbl).
[noKo3a — NpPOCTENWMA MOHOCaxapui: OCOBEHHOCTU CTPOEHUSI  MOJIEKYNbI,
dum3myeckme M XMMmuyeckme CcBOWCTBa (B3aumogeuncteue c rugpokcugom megu(ll),
OKUCNEeHne amMMmadHbiM pacTBOpoOM okcuaa cepebpa(l), BocctaHoBneHue, bpoxeHne
FNIOKO3bl), HaxoXaeHne B npupoge, npuMmeHeHune, buonornyeckas ponb. PoTocuHTES.
®pyKTO3a Kak n3oMep rIoKO3bl.

Kpaxman v uenntonosa kKak npupoaHble nonumepbl. CTpoeHue Kpaxmana u
uennonosbl. PU3nyeckme n XMMmmuyeckme CBOMCTBa Kpaxmana (rmgponms, KadecTBeHHas
peakuus ¢ MOAoM).

OKCNepMeHTanbHble MeTOAbl  U3YyYeHMs BewecTB U UMX NpeBpaLleHui:
npoBegeHne, HabnoaeHne 1 onncaHme AeMOHCTPALMOHHBIX ONbITOB: FOPeHne CNnpToB,
Ka4eCTBEHHbIE peakuMm OAHOATOMHbIX CNMPTOB (OKUCIIEHME 3JTaHoMa OKCUOOM
megu(ll)), MHOroaToMHbIX CNUPTOB (B3aMMOAEWCTBUE [MnuuepuHa C MApPOKCUMAOM
meau(ll)), anbgerngoB (OKMCREHME aMMMayHbiM pPacTBOPOM okcuaa cepebpa(l) wm
rmgpokcngom  megu(ll), B3aumogencTBMe Kpaxmana C  MO4OM), npoBedeHue
npakTn4yeckon paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KUCMNOThI.

PacuyéTtHble 3agayn.




BbluMcneHnsa no ypaBHEHUIO XMMUYECKOM peakuun (maccbl, 06béma, KonmdecTsa
MCXOQHOro BeLllecTBa WNM MNpoOAyKTa peakumm Mo M3BECTHbIM Macce, O6BLEMY,
KONUYeCTBY OOQHOMO M3 MCXOAHbLIX BELLECTB UM NPOAYKTOB peakLumn).

AsoTcoaepkalime opraHn4yeckne coeanHeHus.

AMWHOKMCIIOTbI Kak am@OTepHble OpraHuMyeckne coeavHeHus. dusmyeckne u
XUMUYECKNE CBOMCTBA aMUHOKUCNOT (Ha npumepe rmuumHa). buonornyeckoe sHayeHue
aMmuHokucnoT. Mentngpbl.

Benkn Kak npupoaHble BbICOKOMOMEKYNsipHble coeanHeHusi. [lepBudHas,
BTOPMYHAA N TPEeTMYHAa CTPyKTypa GenkoB. Xnmudeckne cBonctesa 6enkoB: rugponms,
AeHaTypauus, Ka4eCTBEHHbIE peakuumn Ha 6enku.

OKCnepuMeHTarnbHble MeToAbl W3y4YeHus1 BewecTB U UX NpeBpaLLEHUN:
HabniogeHne M onucaHue AEMOHCTPALMOHHbIX OMbITOB: AeHaTypaums 6enkoB mnpu
HarpeBaHuK, LBETHbIE peakuumn 6enkos.

BbicokoMonekynspHble coeanHEeHns

OCHOBHblE MOHATUS XMMWKW BbICOKOMOJNEKYNSPHBLIX COEAWUHEHUN: MOHOMEP,
noniMMep, CTPYKTYpHOE 3BEHO, CTeneHb MnosiMMmepusaumm, cpefHsisi MosfiekyndpHas
macca. OCHOBHble MeToAbl CUHTE3a  BbICOKOMOJSIEKYNSAPHbIX  COegUMHEHUA  —
nonuMmepusaumsi U NOMKOHAEHcaUns.

OKCnepuMMeHTarnbHble MeTodbl WU3y4YeHUst BELWeCTB M UX MNpeBpaLleHUi:
O3HakoMneHue ¢ obpasuamMmn MNPUPOOHBLIX M MCKYCCTBEHHBLIX BOJSIOKOH, MflacTmacc,
Kay4yKoB.

MexnpeameTHble CBA3MN.

Peanusauus mexnpeaMeTHbIX CBA3eW Npu uU3ydYeHuu opraHudeckon xumuum B 10
Knacce OCYyLLUeCTBNSIeTCS 4Yepe3 MCMNoNb3oBaHME Kak OBLMX eCTeCTBEHHO-HayYHbIX
MOHATUW, TaK M MNOHATUN, SABNSAIOWUXCA CUCTEMHLIMWA AONS OTAENbHbIX NPeaMeToB
€CTECTBEHHO-HaY4YHOro LuMKna.

O6Lwmne ecTecTBEHHO-HAY4YHbIE MOHATUA: SBNEHME, HayyHbIM pakT, rmnoTesa,
3aKOH, Teopusi, aHanmMs, CUHTe3, Kraccudukaumsa, MnepuoguyHoCTb, HabnwaeHue,
n3MepeHune, aKCnepuMeHT, MoaennpoBaHue.

dunsmka: maTepus, 3Heprusi, macca, aTomM, 3NEKTPOH, MOSEKyna, SHEPreTU4ECKni
YPOBEHb, BELLECTBO, Terno, 00bEM, arperatHoe COCTOsIHME BeLecTBa, puanmyeckue
BEMNYMHbBI N €OUHULbI X U3MEPEHUS.

Buonorus: knetka, opraHu3Mm, 6uocdepa, oOMeH BelecTB B oOpraHuame,
dOoTOCUHTE3, OMONOrMyeckn akTuMBHble BewecTBa (Oenkn, yrneBodbl, XMpbl,
PEePMEHTHI).

leorpaduns: MuHepansbl, ropHble MOpoAbl, MOfie3Hble MCKOMaemble, TOMMMBO,
pecypchbl.

TexHonornsa: nuwieBble NPOAYKTbl, OCHOBbI PaUMOHANbHOrO MUTaHWUA, MOKOLMe
cpeactBa, feKkapCTBEHHble UM KOCMEeTUYeckue npenapatbl, Martepuansl U3
NCKYCCTBEHHbIX M CUHTETUYECKNX BOSTOKOH.

11 KINNACC
OBLUAA W HEOPITAHUYECKAA XUMUA

TeopeTnyeckne oCHOBbI XMUN



Xvmundeckni anemeHT. ATom. Aapo atoma, u3oTomnbl. ONEKTpoHHas o06onoyka.
OHepreTuyeckme YypoBHWU, MNOAYPOBHW. ATOMHble opbutanu, s-, p-, d- SNeMeHThbl.
OcobeHHOCTN pacnpefeneHns aNekKTPoHOB Mo opbutansm B aTtomMax 3feMeHTOB
nepBbIX YeTbIPEX NEePUOAOB. ANEKTPOHHAA KOHpUrypaumns aToMoB.

Mepuogunyecknin 3akoH u MNepnoanyeckas cuctema xmummdeckmx anementos . Y.
MengeneeBa. CBa3b nepnogmyeckoro 3akoHa u lNepmnogmyeckon CUCTEMbI XMMUYECKUX
anemeHtoB [1. W. MeHgeneeBa C COBpPEMEHHOM Teopuen CTPOEHUs aToMOB.
3aKOHOMEPHOCTU WU3MEHEHNA CBOMCTB XUMMUYECKMX 3MEMEHTOB U 06pasyembiXx UMUK
NPOCTbIX U CIIOXHbIX BewecTB Mo rpynnam u nepuogam. 3HavyeHne nepuoamnmvecKkoro
3aKkoHa B pa3BUTUM HayKN.

CTpoeHue BelecTBa. Xummnyeckasa cBs3b. Buabl xummyeckom cBsa3n (koBaneHTHas
HenonsgpHas W nonsipHas, WOHHas, MeTannuyeckas). MexaHu3ambl 0OpasoBaHus
KOBaneHTHOM XMMUYECKOn CBA3N (OOMEeHHbIM U OOHOPHO-aKuenTopHbIn). BogopoaHas
cBA3b. BaneHTHOCTb. AnekTpooTpuuatenbHoCTb. CTeneHb okMcneHns. oHbl: KaTUOHbI
N aHUOHBI.

BewectBa MONEKynapHOro MU HEMONEKYNAPHOro CTpPoeHusl. 3akoH MOCTOSIHCTBA
cocTaBa BellecTBa. TuMnbl KPUCTaNSIMYECKMX pPeELIETOK. 3aBUCMMOCTb CBOMCTBA
BELLEeCTB OT TMMNa KpUctaniandeckom peLleTKN.

MoHaTMe o paucnepcHblx cuctemax. WCTUHHbIE W KONMOMAHbIE PacTBOpbI.
MaccoBasa nons BewecTsa B pacTBope.

Knaccudukauma HeopraHnyecknx coegumHeHun. HomeHknaTtypa HeopraHu4Yeckux
BellecTB. [eHeTnyeckas CBA3b HEOPraHMYecKMx BeLWEeCTB, nNpUHagnexawmx K
pasfMyHbIM Krnaccam.

XumMmndeckas peakumsi. Knaccugpumkaumns XMMUYECKNX peakumin B HeopraHn4eckom
N OpraHM4Yeckom XumMmn. 3aKOH COXpPaHEHUs MacCbl BELLECTB, 3aKOH COXpPaHEHUusi u
npeBpaLLEeHNs SHEPTUN NPU XUMUYECKUX PeaKLUNNAX.

CKopocTb peakuun, eé 3aBMCUMOCTb OT pasnuyHbix dakTopoB. ObGpaTtumble
peakumn. Xummndeckoe paBHoBecue. Paktopbl, BAUSOLWNE HA COCTOAHUE XMMWUYECKOro
paBHoBecus. [MpunHumn Jle WaTtense.

onekTponutuyeckaa guccoumaums. CunbHble n cnabble anektponuthl. Cpeaa
BOOHbIX paCTBOPOB BELLECTB: KMCNas, HENTpanbHas, Weno4vHas.

OKncnNnTEenNbHO-BOCCTAHOBUTESbHLIE peakLumu.

OKcnepvMeHTanbHble MeToAbl WU3y4YeHus BewecTB M UX MNpeBpaLLeHUn:
AeMOHCTpaums Tabnuy, «llepuognyeckas cuctema Xmmumyeckux anemeHtos [. W.
MeHgeneesa», u3yyeHMe MOAENEN KPUCTANSMYECKMX pPeweéTok, HabnwaeHne u
onucaHue OeMOHCTPaLMOHHbBIX U nabopaTopHbIX ONbITOB (pa3noXeHue nepokcuga
BOOOpPOAA B MPUCYTCTBUWM KaTanusaTopa, onpegeneHne cpefbl pacTBOPOB BELLECTB C
MOMOLLIbIO YHMBEPCANbHOrO MHAMKAaTopa, peakumMm WOHHOro obmeHa), npoBeaeHue
npakTuyeckon paboTbl «BnuaHve pasnnyHbiX (OaKTOPOB Ha CKOPOCTb XMMUYECKOM
peakuumy.

PacuéTtHble 3apaun.

Pac4éTbl N0 ypaBHEHUSIM XUMWYECKUX peakuun, B TOM YUCre TEPMOXMMUYECKNE
pacyé€Tbl, pacY€Tbl C NCNOSNb30BaHMEM MOHATUSA «MacCcoBasi 40N BELLECTBAY.

HeopraHunyeckas xumus

HemeTtannbl. NonoxeHne HemeTannoB B [lepnognyeckon CUCTEME XUMMUYECKUX
anementoB [. WN. MeHgoeneeBa M 0COBGEHHOCTM CTPOEHMst aTtomoB. Puaumyeckue



CBOMCTBa HemeTannosB. AnnoTponus HemeTansnoB (Ha npuMepe Kucropoga, cepbl,
doccopa u yrnepoga).

XUMUYECKNEe CBOWCTBA BaXHEMWIMX HeMmeTannoB (ranoreHoB, cepbl, asoTa,
docopa, yrnepoga u KpeMHUA) U UX COedMHEHUN (OKCUOO0B, KMcnoponcoaepXalumx
KNCNOT, BOAOPOAHbIX COEANHEHUN).

[NMpuMeHeHne BaXXHENLUNX HEMETaNNoB U NX COeANHEHUN.

Metannel. [llonoxeHne wmeTtannoB B [lepuognyeckon cucteMe XUMUYECKUX
anemenTtoB [1. N. MeHpeneeBa. OCOOEHHOCTU CTPOEHUS IMEKTPOHHBLIX 000No4YeKk
atomoB MetannoB. O6uwwme dusmyeckne ceonctea meTannoB. Cnnaebl MeTanmos.
ONEKTPOXUMUYECKUI P HAaNPs>XKEHUA MeTansoB.

XUMMYECKne CBOMCTBA BaXXHEMWLLMX MeTansmoB (HaTpuK, Kanum, KanbLui, MarHum,
antoMUHUNA, UUHK, XPOM, Xenes3o, Mefib) U UX COeANHEHUN.

O6wme cnocobbl nonyyvyeHuss metannoB. [lpymeHeHve meTannoB B ObITy
TEXHUKE.

OKcnepuMeHTarnbHble METOAbl N3YyYEeHUs1 BELLECTB U UX NPeBpaLLEHUN: U3y4eHne
Konnekyum «MeTannsbl M  cnnasbly, obpasuoB  HemeTanmnos, pewleHne
aKCrnepuMeHTanbHbIX 3agady, HabnwgeHne W onucaHue AOEMOHCTPAUUOHHbBIX U
nabopaTopHbIX OMbITOB (B3aMMOAEWCTBME TUOPOKCMOA anOMUHUMS C pacTBopamu
KMCNOT W LLENOYEN, KAYECTBEHHbIE peakL M Ha KaTUOHbI MeTarnsoB).

PacuéTtHble 3agaun.

Pacuyétbl mMaccbl BelwectBa unM oObEMa rasoB MO WM3BECTHOMY KONUYECTBY
BelLlecTBa, Macce unm o6 bEMy O4HOro M3 y4acTBYIOLIMX B peakuumn BELLECTB, pacyéTbl
mMaccbl (06bEMa, KonmMyecTBa BeELLECTBA) NPOAYKTOB peakuun, ecnv 0gHO M3 BELLECTB
nMeeT NpuMecH.

XUMUS N XKU3Hb

Ponb xummm B obecneyeHur 3IKOSOrMYECKOW, IHEPreTMYeckom U MNULLLEBOWN
6Ges3onacHoCTH, pa3BUTUN MeauUMHbI. [TOHATUE O Hay4YHbIX METOAAX NO3HAHNSA BELLECTB
N XMUMUYECKNX PEaKLINNA.

MpencrtaBneHns o6 obWKMX HayYHbIX NPUHLMMIAX MPOMbILLSIEHHOrO MOMyYeHns
Ba)KHENLLNX BELLECTB.

UenoBek B Mupe BELECTB M MaTepuanoB. BaXHEWWmMe CTPOUTENbHbIE
MaTtepuanbl, KOHCTPYKLUMOHHbIE MaTepuarbl, Kpacku, CTEKSo, Kepamuka, matepuansl
OS5 9NEeKTPOHUKN, HaHOMaTepuarbl, OpraHN4Yeckne n MMHeparsbHble yaobpeHus.

XumMnst M 300pOBbE YerioBeEKa: MpaBuina  WUCMONb30BaHUS  FIEKAPCTBEHHbIX
npenapaToB, npasunia 6e30MacHOro MCNonb3oBaHWA NpenapaToB ObITOBOM XMMUKN B
NoBCEeAHEBHOW XNU3HWU.

MexnpeameTHble CBSA3MN.

Peanusauua mexnpegMeTHbIX CBA3eN Npu U3yvyeHun obLien nm HeopraHn4ecKowm
XumMmn B 11 Knacce OCyLLECTBMSIETCA Yeped MCMNONb30BaHNE Kak OOLMX eCTECTBEHHO-
HaYYHbIX MOHATUWA, TaK W TMOHATUN, SBASIOWUXCA CUCTEMHLIMUA AN OTAENbHbIX
npegMeToB eCTECTBEHHO-HAYYHOro LuMKna.

O6Lwmne ecTeCTBEHHO-HAy4HbIE TMOHATUA: HayudHbld akT, ruMnoTesa, 3akoH,
Teopus, aHanma, CuHTe3, kKknaccudumkaumsa, nepuoaudHoCcTb,  HabnwgeHue,
9KCNEPUMEHT, MOAENUPOBAHNE, NUBMEPEHME, ABNEHME.

dusnka: maTtepus, dHeprus, mMacca, aToOM, I3EKTPOH, MPOTOH, HEWTPOH, WOH,
N30TON, PagnoaKTUBHOCTb, MOSEKyfia, 3HepreTUYyecKuin ypoBeHb, BELLECTBO, Terno,



0O6béM, arperaTtHoe COCTOSIHME BelwlecTBa, (U3MYECKUE BENUYUHBLI U eauHUUbl KX
N3MepeHMsI, CKOPOCTb.

Buonorus: kneTka, opraHMam, akocuctema, buocdepa, Makpo- 1 MUKPOISIEMEHTHI,
BMTaMWHbI, OOMEH BELLECTB B OpraHu3me.

leorpadusi: MuHeparbl, FOpHble MOPOAbl, MONesHble Wckonaemble, TOMMMBO,
pecypcbl.

TexHonorna: XxumMuyeckast MNPOMBbILNEHHOCTb, MeTannyprusi, NpPOWU3BOACTBO
CTPOUTENbHLIX  MaTepuarnoB, CefbCKOXO3SIMCTBEHHOE MPOM3BOACTBO, MULLEBast
MPOMBbILLNIEHHOCTb, dhapmMaueBTUYecKas NPOMBbILLNIEHHOCTb, NPON3BOACTBO
KOCMETUYECKMX  MNpenapatoB, MNPOM3BOACTBO  KOHCTPYKUMOHHbLIX  MaTepuarsos,
3MNEeKTPOHHAs NMPOMbILLIIEHHOCTb, HAHOTEXHOSOTUM.



NMNAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMBbI MO XUMUU HA
BA30OBOM YPOBHE CPEAHEIO OBLUEIO OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

®droC COO ycraHaBnuBaeT TpeboBaHna K pesynbTatam  OCBOEHUS
obyvaowmmmca  nporpamMm  cpegHero  obuwero  obpasoBaHusi  (JIMMHOCTHbIM,
MeTanpegMeTHbIM U NpeaMeTHbIM). Hay4yHo-meTogudeckon OCHOBOW Ansi pa3paboTku
nNnaHnpyemMblX pe3ynbTaTOB OCBOEHMS MNporpamm cpegHero obuiero obpasoBaHus
ABNAETCA CUCTEMHO-AEATENbHOCTHbIN NOAXOA.

B cooTtBeTCTBUM C CUCTEMHO-OEATENbHOCTHLIM MOAXOAOM B CTPYKType
FNIMYHOCTHbIX pe3ynbTaTOB OCBOEHUS nNpeameta « XMMnsa» Ha ypoBHE cpeaHero obuiero
obpasoBaHnA BblgeneHbl crnefyoLlme coctasnsowme:

OCO3HaHMe O0o0y4alWMMNCA POCCUNCKON  FPaXXOAHCKOM  WMAEHTUYHOCTU  —
FrOTOBHOCTM K CaMOpasBUTUIO, CAMOCTOATENBHOCTU N caMOoonpeaeneHunio;

HanMyne MoTMBaUUKN K 00y4eHWIo;

uerneHanpasfieHHoe pasBUTUE BHYTPEHHUX YOeXOeHWNn NUYHOCTM Ha OCHOBE
KNKYEBbIX LLEHHOCTEN U UCTOPUYECKMX TpaauLumi 6a3oBON HAYKN XUMUN;

FOTOBHOCTb W CMOCOBHOCTL OBy4aloLmxca pPyKOBOLCTBOBATLCA B  CBOEW
AEATENIbHOCTU  LLEHHOCTHO-CMbICIIOBbIMW ~ YCTaHOBKaMu,  NPUCYLUUMU  LIENOCTHOM
cucTeMe XMMUYeCKoro obpasoBaHus;

Hanu4ve NPaBOCO3HAHUS 3KOSTOMMYECKOW KyIbTypbl U CNOCOBHOCTU CTaBUTb Lenu
N CTPOUTb XXN3HEHHbIE NMaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUS MpeamMeTa  «XuMusay» LOCTUralTcs B
eanHcTBe  yvyebHOM M BOCNUTATENbHOM  AEATENIbHOCTM B COOTBETCTBUM  C
rYMaHUCTUYECKUMU, COLMOKYNbTYPHbIMU, OYXOBHO-HPABCTBEHHLIMU LEHHOCTAMU U
naeanamMmm poCcCUNCKOro rpaxkgaHckoro obuiecTsa, NpUHATbLIMU B 06LLEeCTBE HOPMaMn U
npasunaMmmn noBeneHnsi, CnocobCcTBYOWUMN NpoLieccaM CaMorno3HaHWs, camopasBuTUs
N HPABCTBEHHOIO CTAHOBEHUS IMYHOCTU ODYy4atoLLNXCA.

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUS  NpeameTa  «XuMua»  OTpaXKarT
C(hOpMUPOBAHHOCTL  OMbITa NO3HaBaTENIbHOM U MPAKTUYECKOW  OeATENbHOCTU
oby4varowmnxca no peanusaumm NPUHATBIX B oOLLeCTBe LIEHHOCTEW, B TOM 4ucre B
yacTtu:

1) rpaxgaHCcKoro BOCNUTAHUS:

OCO3HaHMA 0OyYalLWNMNUCH CBOMX KOHCTUTYLMOHHbLIX NpaB M 00s3aHHOCTEN,
yBa)XXEHUS K 3aKOHY M NPaBONopsiaKY;

npeacraBneHns 0 counanbHbIX HOpMax U NpaBunax MeXITMYHOCTHbBIX OTHOLLIEHUIA
B KOJIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW OEATENbHOCTM MpU co3daHum y4ebHbIX
NPOEKTOB, peLlleHnMM y4ebHbIX MU MO3HaBaTESNbHbIX 3a4ad, BbINOSTHEHUN XUMUYECKUX
9KCNEePUMEHTOB;

CNOCOBHOCTN NOHMMATb U NPUHUMATb MOTUBbI, HAMEPEHUS, NOTUKY N apryMeHTbl
APYrUX Npu aHanuae pasnuyHbiX BUAOB Y4eOHON OeATENbHOCTY;

2) NaTPUOTMYECKOro BOCMUTAHNSA:

LUEHHOCTHOrO  OTHOLWUEHMSI K  MUCTOPUYECKOMY W HaAy4yHOMY  Hacneguio
OTEYECTBEHHOWN XUMUU;



yBaXEHMUS K npoueccy TBopYyecTBa B 0OMnactm TeopuM M NPaKTUYECKOro
NMPUMEHEHNA XMMWKW, OCO3HAHUSA TOro, 4YTO [AOCTMXKEHUA HAyKM ecTb pesynbTaT
ANUTENbHbIX HABMIOAEHUIN, KPONOTIIMBLIX 3KCNEPUMEHTASIbHbIX NMOUCKOB, NMOCTOSIHHOIO
TpyAa YYEHbIX N NMPaKTUKOB,

MHTEpeca M No3HaBaTesNbHbIX MOTMBOB B MOJSTYYEHUU U MOCNenyloweM aHanumse
NHJOPMaLNUKM O NepesoBbIX AOCTUXKEHNAX COBPEMEHHON OTEYECTBEHHOMN XUMUU;

3) OYyXOBHO-HPABCTBEHHOIO BOCMUTaHUS:

HPaBCTBEHHOIO CO3HAHWUSA, ATUYECKOro NOBEAEHUS;

CNocOBHOCTN OLeHMBaTb CUTyauUWW, CBS3AHHbIE C XUMWYECKMMWU SIBIIEHUSMU, W
NPUHUMATb OCO3HaHHbIE PELUEHNS, OPUEHTUPYSACH HA MOpaSibHO-HPABCTBEHHbIE HOPMbI
N LEHHOCTW;

rOTOBHOCTM OLIEHMBATb CBOE MOBEAEHME M MOCTYMNKM CBOMX TOBapuULLEN C NO3nLMIA
HPaBCTBEHHbIX 1 NPABOBbIX HOPM M OCO3HaHWEe NOCNeACTBUMA 3TUX NOCTYMKOB;

4) doopMUpPOBaHUSA KyrbTypbl 300POBbS:

NMOHMMaHUA  LEeHHOCTeM 3O0poBoro W 6e3onacHoro  obpasa  XM3HW,
HeobXo4MMOCTN OTBETCTBEHHOrO OTHOLWIEHUS K COOCTBEHHOMY (OU3NYECKOMY U
NCUXNYECKOMY 300POBbIO;

cobniogeHna npasun GesonacHoro oOpauweHnss € BelwecTtBamu B ObiTy,
NoBCEOHEBHOW XXU3HN U B TPYAOBOW AEATENBHOCTMU;

MOHMMaHNA LIEHHOCTM NpaBun UHOMBUOYANbHOMO U KONMEKTUBHOro 6e3onacHoro
NOBEAEHMUS B CUTYaUUsIX, YTPOXKaKOLLMX 300POBbIO U XXU3HU Noaen;

OCO3HaHUA MNOCNeACTBUA W HENPUATUS BpedHbiX npuBbibek (ynoTpebneHus
arnkorons, HapKOTUKOB, KypeHus);

5) TpyooBOro BOCNMTaHUS:

KOMMYHUKaTUBHOM KOMMNETEHTHOCTH B y4yebHo-nccnenoBaTenbCcKom
AeATENbHOCTM, OBLECTBEHHO NOME3HON, TBOPYECKON U APYrMX BUAAX AEATENbHOCTMY;

YCTAHOBKM Ha aKTMBHOE y4acTuMe B pPELLUEHUN NPaKTUYECKUX 3agad coumaribHOW
HanpaBfIEHHOCTN (B paMKax CBOEro Krnacca, LWKOMbI);

NHTepeca K NPakTUY4EeCKOMY U3YyHEHUIO NPOodIeccuin pasnnuyHoro poga, B ToM vuicrne
Ha OCHOBE MPUMEHEHMNS NPEAMETHbIX 3HAHUIN NO XUMUU;

yBaXkeHUs K Tpyay, Nogam Tpyaa n pesynbtatam TpyaoBON OeATENbHOCTY;

FOTOBHOCTM K OCO3HaAHHOMY BbIOOPY MHAMBUAOYaNbHOW TpaeKkTopumM obpasoBaHus,
Oyaywen npogeccum M peanu3aumm COBCTBEHHBIX XWU3HEHHbIX MSIaHOB C YYETOM
NNYHOCTHbLIX WHTEPEcOB, CMOCOBHOCTEM K XUMWKW, WHTEPECOB W noTpebHocTen
obuwecTBa;

6) 9KONOrM4YEeCKOro BOCNUTaHUS:

9KONormyeckn LenecoobpasHoro OTHOLWEHUST K Npupoae, Kak MCTOYHUKY
CYLLIECTBOBAHUS XU3HWN Ha 3eMre;

noHMMaHna rnobanbHOro  xapakrepa 9KONMOrM4eckux npobnem, BAUAHWUA
9KOHOMMYECKMX NPOLECCOB HAa COCTOSIHWME NPUPOAHON U coumarbHON cpeapbl;

0CO3HaHMA HeobXOo4MMOCTU MUCMONb30BaHUSA AOCTVKEHUA XUMUM ONS peLLeHus
BOMPOCOB paLMOHarbHOro NPMPOLONOSib30BaHMS;

aKTUBHOIO HenpuATUA OeNCTBUKW, MPUHOCALLUX Bpen OKpyXarllen npupoaHOn
cpede, YMeHUst NpOrHo3upoBaTb HeOnaronpuaTHblE SKOMOrMYeckne nocneacTeus
npeanpvHMMaemMbIx 4ENCTBMI U NpegoTBpalLaTh uX;



HanUuMs pPasBUTOrO 3JKOSMOMMYECKOTrO MBbILLMEHUS, 3KONMOMMYECKOW  KyrbTypbl,
onblTa AEATENbHOCTM 3KOMOrMYECKON HanpaBfiEHHOCTU, YMEHUS PYyKOBOACTBOBATbCS
UMM B NO3HaBaTENbHOW, KOMMYHUKATMBHOM M COLManbHOW MpaKTUKe, CnocCoBHOCTU n
YMEHUSA aKTUBHO NPOTMBOCTOATb MAEONOrnn xemogoobuu;

7) UEHHOCTN Hay4YHOro NO3HaHUS:

ChOpPMMPOBAHHOCTN MUPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKM M OBLLLECTBEHHOM MPaKTUKW;

MOHMMaHNA CNeUngUKN XMMUN KaK HayKn, OCO3HaHNA €€ ponn B hopMMpoBaHUn
paunoOHaNbHOr0 Hay4yHOro MbILWNEHMS, CO34aHUM LIEeNOCTHOro npeactaBrieHns o6
OKpYyXXalLWeM MuUpe Kak O edMHCTBE MpupoAdbl M YenoBeka, B MO3HAHWN MPUPOOHbLIX
3aKOHOMEPHOCTEN U peLLEHNN NPOBIeEM COXpaHEHMSI MPUPOAHOIO PaBHOBECHS;

y6exxaéHHOCTM B 0COBO0M 3HAYMMOCTM XUMUKN A1 COBPEMEHHOW LMBMNM3aUMK: B
€€ TYMaHUCTUYECKOW HarnpasfeHHOCTM W BaKHOW ponu B co3gaHun HoBow 6Gasbl
MaTepuanbHOW KynbTypbl, pelleHun rnobanbHblX Npobriem yCTOMYMBOro pasBUTUSA
yeriopeydectBa — Cblpb€BOW, 3JHEPreTM4eckom, MULLEBON U SKOSIOrM4eCcKomn
BGesonacHocTW, B pasBUTUN MeauuuHbl, obecrneyeHun yCrnoBun yCnewHoro Tpyda u
3KONOrM4yeckm KOMGOPTHOWM XXN3HM KaXXO0ro YneHa obuiecTsa;

€CTECTBEHHO-HAY4YHOW FPaMOTHOCTU: MOHMMAHUSA CYLLHOCTU METOAOB MO3HaHUS,
NCNOnb3yeMbIX B €CTECTBEHHbIX HayKax, CMoCOOHOCTM MCNoNb3oBaThb MOfyYyaemble
3HaHUsA ONsa aHanmMsa N 06bACHEHUS SIBMIEHUA OKPYXatoLero Mmpa 1 nponcxogsawmx B
HEM W3MEHEHWN, YyMeHus genatb OOOCHOBaHHblE 3aKMYEHUS Ha OCHOBE HayuYHbIX
(aKTOB U MMEIOLMNXCA OAHHbIX C LEeNblo NONyYeHMsi 4OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOSTENBHO UCMNOMb30BaTb XMMUYECKME 3HAHUSA ONA peLleHus
npobnem B peanbHbIX XXN3HEHHbIX CUTyaLUSX;

WMHTEepeca K MO3HaHMIO U UccnegoBaTenbCkon AeATENbHOCTY;

rOTOBHOCTM M CMNOCOBHOCTM K HEMpPEpPbIBHOMY 06pa3oBaHuMio 1 caMoobpasoBaHuio,
K aKTMBHOMY MOSMYyYEHUIO HOBbIX 3HAHUM MO XMMWUM B COOTBETCTBMU C >KU3HEHHBLIMWU
notpebHocTaMU;

MHTepeca K OCOBEeHHOCTAM Tpyda B pasfuyHbIX cdepax npodeccuoHanbHOM
NEeATENbHOCTH.

METAMNPEAOMETHbBIE PE3YJIbTATDI

MeTanpeameTHble pesynbTaTbl OCBOEHUSA Yy4vyebHoro npeameta «XuMusi» Ha
YpOBHe cpeaHero obwero obpasoBaHns BKAOYAIOT:

3Ha4YNMble ans dopMMpoBaHUS MUPOBO33PEHUS oby4aromxcs
MEXANCUUNINNHAPHbIE  (MeXnpeaMeTHble) obLieHayyHble MNOHATUS, OTpaxarowme
LEeNOCTHOCTb HAay4YHOW KapTUHbI MMpa MU cneunduky METOA0B NO3HAHWUSA, UCMONb3yEMbIX
B €CTECTBEHHbIX Haykax (MaTepus, BELLEeCTBO, IHeprusi, ssBreHune, npoLecc, cuctema,
Hay4HbI (pakT, NPUHUMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpud, UccrnegoBaHue,
HabnogeHne, naMepeHne, IKCNEPUMEHT 1 apyrue);

yHMBepcarnbHble Yy4yebHble OencTtBusi (No3HaBaTeslbHble, KOMMYHUKaATUBHbIE,
perynatneHbele), obecneynsarowme popmmpoBaHme (yHKUMOHANBHOW rPaMOTHOCTU U
coumnarnbHON KOMMNETEHLUN 00y4atoLLNXCS;

CrMOCOBHOCTb O0y4aloLWMXCSA WUCMONb30BaTb OCBOEHHbIE MEXAUCUMMIIMHAPHbIE,
MMUPOBO33pEHYECKNE 3HAHNA N YHUBEPCanbHble y4ebHble AENCTBUS B NO3HABATENbHON
N coumnanbHOM NPaKTUKe.



MeTanpeameTHble  pe3ynbTaTtbl  OTpaXxalwT OBMageHue  yHMBepcasnbHbIMU
y4yebHbIMM No3HaBaTENbHLIMU, KOMMYHUKATUBHBIMU U PEFYNSATUBHLIMU OENCTBUSIMUA.

OBnageHune yHuBepcarnbHbIMN y4eOHbIMW NO3HaBaTESTbHbIMU AENCTBUSIMU:

1) 6a30Bble nornyeckne OencTBus:

CaMOCTOATENBHO POPMYNUPOBATL M akTyanuampoBaTb Npobrnemy, BCECTOPOHHE
eé paccmaTpuBartb;

onpegenaTb LUenn OesaTenbHOCTW, 3agaBas napamMeTpbl W KpUTepum  unx
AOCTUXKEHUS, COOTHOCUTb pe3yNnbTaThbl 4EATENbHOCTN C NOCTABMEHHBIMU LENSAMY;

MCrnonb30BaTb MNPU OCBOEHUN 3HAHWUA TMPUEMBbI FIOTMYECKOrO MbILLMIEHNA —
BblAENATb XapakTepHble MPU3HAKM MOHATUA W YyCTaHaBnMBaTb WX B3aMMOCBS3b,
MCNonb30BaTb COOTBETCTBYHOLUME MOHATUA ONs1 OObACHEHUA OTAENbHbIX (DAKTOB WU
SABIMEHUN;

BblOMpaTb OCHOBAHUSA N KPUTEPUWU ONs Knaccudukaumm BeWecTB U XUMUYECKMX
peakuun,

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHLIE CBA3M MEXAY M3y4YaeMbIMU SBIIEHNAMMU;

CTPOUTb JlIOrMYeckne paccyxaeHus (MHOYKTUBHbIE, AeAYKTUBHbIE, MO aHanorum),
BbISIBMSAITb  3aKOHOMEPHOCTU M NPOTUBOPEYNS B pacCMaTpMBaEMbIX SIBMEHUSX,
dopmynmnpoBaTh BbiBOAbI U 3aKMIOYEHNS;

NPUMEHATL B MNpouecce MNO3HAHWUA, WUCMONb3yeEMblE B XUMUW CUMBOJSIMYECKME
(3HakoBble) Moaenun, npeobpasoBbiBaTb MOAESbHbIE MPEACTaBNEHUS — XUMUYECKUI
3HaK (CMMBO) SneMeHTa, XMMmuyeckasi popmyna, ypaBHEHME XMMUYECKOW peakuumn —
npu peleHnn y4yebHbIX Mo3HaBaTemNbHbIX W MPaAKTUYECKMX 3adad, MPUMEHSATb
Ha3BaHHble MOAENbHble MPeACTaBneHna Ofs BbISIBEHUA XapaKTEPHbIX MPU3HAKoB
N3ydaemblX BELLECTB U XUMUYECKNX peaKkLnN.

2) 6asoBble uccregoBaTefnbckue 4eNcTBuUs:

BNageTb OCHOBaAMM METOAOB HAy4YHOro MO3HaHMS BELWECTB U XUMUYECKUX
peakunn,

dopMynNupoBaTth Lenu 1 3agadn nccrnegoBaHus, UCNonb3oBaTh NOCTABMEHHbIE U
CaMOCTOATENBHO CPOPMYNMPOBaHHbIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUSA U
OCHOBbI A51s1 POPMUPOBAHUSA TMMNOTE3blI MO NPOBEPKE NPaBUITbHOCTU BbICKa3blBAEMbIX
CYXXOEHUN;

BNageTb HaBblkaMXW  CaAMOCTOATENbHOIO  MMaHMPOBaHMS U NpOBedeHus
YYEHUYECKNX IKCMEPUMEHTOB, COBEPLUEHCTBOBaTb YMEHWsS Habnigatb 3a XOA4AOM
npouecca, CaMOCTOSTENbHO MPOrHO3MpoBaTb €ro peaynbtar, (opMynMpoBaTh
0606LeHna 1 BbIBOOAbI OTHOCUTENBLHO OOCTOBEPHOCTM pe3yrbTaTOB WUCCNeaoBaHUA,
COCTaBnATb 0O0CHOBAHHbLIM OTYET O NpoaenaHHon paboTe;

npuobpetatb  ONbIT  YYEHWYECKOM  MCCredoBaTeNbCkOM U MPOEKTHOM
AEATENbHOCTU, MPOSIBNATL CMOCOOHOCTb U FOTOBHOCTb K CAaMOCTOATEINTbHOMY MOWUCKY
METOA0B PELLUEHNS NPAKTUYECKNX 3a4ay, MPUMEHEHUIO PA3NINYHbIX METOO0B NO3HAHUS.

3) paboTa ¢ nHpopmaumen:

OPMEHTUPOBATLCA B PasfUYHbIX MCTOYHMKAX MHGOPMauMm (HayyYyHoO-MonynspHas
nutepatypa XMMMYECKOrO COAEpXKaHusl, CnpaBOYHble nocobusa, pecypcbl VIHTepHeTa),
aHanuanpoBaTb MHMOPMALMIO pas3nnYHbIX BUAOB 1 DOPM NPeacTaBreHNs, KpUTUYECKN
oLeHnBaTb €€ AOCTOBEPHOCTb N HEMPOTUBOPEUNBOCTD;



opMynNupoBaTb 3anpocbl U MNPUMEHATb pasnU4YHble MeToabl NPU MOUCKE W
oT6ope nHpopmaunmn, HeobxoaMMon AN BbINOMHEHUSA y4eOHbIX 3a4a4 onpeaenéHHoro
™nNa;

npuobpetatb  OMNbIT  UCMONb30BaHUS  MHAPOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMMM 1 PasnmyHbIX NOUCKOBbLIX CUCTEM;

CaMOCTOATENbHO BbiOMpaTh ONTUMarnbHy0 opMy npeacTaBneHns nHdopmauun
(cxembl, rpadounkn, guarpammbl, Tabnuubl, pUCYHKK U apyrue);

MCNONb30BaTb Hay4HbIM A3bIK B Ka4ecTBe cpeactsa npu paboTte C XMMUYEeCKOn
NHpopMaumnen: NPUMEHATb MeXnpeamMeTHble (PU3ndeckme n maTtemaTnMiecKkme) 3Hakn n
CUMBOIbI, opMyribl, abbpeBuaTypbl, HOMEHKNATYPY;

ncnonb3oBatb M nNpeobpas3oBbiBaTb  3HAKOBO-CMMBOMMYECKME  CpeacTBa
HarnsggHoCTw.

OBnageHuve yHnBepcanbHbIMU KOMMYHUKATUBHBIMU OENCTBUSMM:

3agaBaTb BOMPOCHI MO CyLlecTBY OOCyxgaemon TeMbl B xode Auanora wu/unm
ANCKYCCUK, BbiCKasbiBaTb uaeun, opmMynmpoBaTb CBOM MPELNOXEHUA OTHOCUTENbHO
BbINOSTHEHUA NPEASIOXKEHHON 3a4a4u;

BbICTyNnaTb C Mpe3eHTauMen pes3ynbTaToB MO3HaBaTENbHOW OEATENbHOCTMH,
MOMYYEHHbIX CaMOCTOATENBbHO WM COBMECTHO CO CBEPCTHMKaMu MNpv BbINOSIHEHWM
XUMWYECKOTO 3KCMEepMMEHTa, npakTuyeckon paboTbl MO WUCCNEeLOBaHWMIO CBOWCTB
n3yyaemblx BELLECTB, peanu3auumn ydebHoro npoekta u opmMynmpoBaTb BbIBOAbI MO
pesynbTatam nNpoOBEeAEHHbLIX WUCCNEeAoBaHMM MYTEM COrnacoBaHUA MNO3ULMA B Xon4e
obcyxaeHus 1 obmMeHa MHEHUAMN.

OBnageHve yHMBepcanbHbIMU PErynsTUBHbIMU LENCTBUSIMU:

CaMOCTOATENbHO MMNaHWPOBaTb UM  OCYLECTBMATb CBOK MO3HaBaTENbHYIO
AEeATEeNbHOCTb, Onpedensds e€ uenu W 3agavn, KOHTPONMpoBaTb U MO  Mepe
HeoOX0AMMOCTN KOPPEKTUPOBATL NpeaiaraeMblin anropuTM AENCTBUM MPU BbINOSTHEHUN
y4yebHbIX 1 nccnenoBaTenbCknx 3agad, BblbupaTtb Hanbonee apdekTnBHbIA Cnocob nx
peLLeHns C Y4ETOM MOSTyYEHUSI HOBbIX 3HAHMI O BELLLECTBAX U XMMUYECKUX peaKkuusXx;

OCYLLECTBNATb CAMOKOHTPOSNb CBOEN OeATEeNbHOCTU Ha OCHOBE camoaHanusa u
CaMOOLEHKM.

NMPEOMETHbIE PE3YJIbTATbI
10 KNNACC

MpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHmyeckas Xmmusay oTpaxator:

cthopMmnpoBaHHOCTb npeacTaBneHumn o] XUMUNYECKOM COCTaBIAOLLEN
€CTECTBEHHO-HAY4YHOW KapTUHbI MUPa, POSIM XUMUM B MO3HAHUWN SIBMIEHWA NPUPOabI, B
OPMUPOBAHUN MbILLIIEHUST U KYNbTYPbl IMMHOCTU, €€ DYHKLMOHANIbHON rPaMOTHOCTH,
HeobXxooMMOW AN peleHnsa NpakTUYeckMx 3agad WM 3Korormyeckn obOCHOBAHHOIO
OTHOLLEHMS K CBOEMY 310POBbIO N NPUPOLHOM cpele;

BnageHue cuctemom XUMUYECKNX 3HaHWN, KoTopas BKNtOYaeT:
OCHOBoOMoMararowme MOHATUA (XUMUYECKUA SNEMEHT, aTOM, 3NEKTPOHHas obono4ka
aTtoma, MoreKyrna, BalleHTHOCTb, 3JIeKTPOOTPMUATENBHOCTb, XUMWUYecKas CBA3b,
CTPYKTYpHasi cdopmyna (pasBépHyTas M COKpalwéHHad), MOfb, MONSApHas Macca,
MOJSIPHbIA 06BbEM, YrrepoaHbIn ckeneT, PYHKUMOoHanNbLHas rpynna, pagukar, nsomepus,



n3omMepbl, FOMOMOrMYECKUn  psd, rOMOSory,  yrrnesogopodbl,  KUCIopod U
asoTcogepXawime  COeauHEHWsl,  MOHOMep,  Mnonumep,  CTPYKTYpPHOE  3BEHO,
BbICOKOMOSIEKYNSAPHbIE  COEAWHEHWS); TEeopUM U 3aKOHbl  (Teopusa  CTPOEHUs
opraHnyecknx Bewects A. M. bytneposa, 3akoOH COXpaHEHWs MacCbl BeLlecTB);
3aKOHOMEPHOCTU, CUMBOSIMYECKUI A3bIK XMMUU; MUPOBO33PEHYECKNE 3HAHUSA, Nexalume
B OCHOBE [MOHUMaHUS TMPUYUHHOCTU U CUCTEMHOCTU  XUMUYECKUX  SBIIEHUN,
drakTonornyeckme CcBedeHWs O CBOWCTBaX, COCTaBe, nofyyeHun u 6esonacHoMm
MCNOMb30BaHMM BaXHEWLUMX OpraHNM4yeckMx BelecTB B OblITy W NpakTU4ecKown
AeATeNIbHOCTU YeroBeKa;

C(hOpMUPOBAHHOCTE YMEHUN BbIABNATL XapakTepHble MPU3HaAKM MOHATUN,
yCTaHaBnMBaTb WX B3aUMOCBS3b, MWCMOMb30BaTb COOTBETCTBYHOLIME MNOHATUS NpwU
OrnMcaHun cocTaBa, CTPOEHNA N NPeBPALLEHUA OPraHUYECKUX COeANHEHUN;

C(OOPMUPOBAHHOCTb YMEHUA  UCMOMb30BaTb XMMWYECKYHD CUMBOSUKY ANs
COCTaBIIEHMUSI MOJIEKYNSAPHBIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKpALLEHHON) chopmyn
OpraHU4yecKMx BeLLeCTB M ypaBHEHUA XMMWYECKUX peakuun, U3rotaBnuBatb MoLenu
MOSEKYIT  OpraHM4yeckMx BeLWecTB [Ansd  WUICTpaumMm  UX  XUMWYECKOro W
NPOCTPaHCTBEHHOIO CTPOEHUS;

COPMUPOBAHHOCTb YMEHWUW YCTaHaBNMBaTb MNPUHAOSIEXXHOCTb  U3YYEHHbIX
OpraHU4ecKMx BeLlecTB Mo MX COCTaBy M CTPOEHUIO K onpedenéHHomMy Knaccy/rpynne
coeauHeHun  (yrnmeeBogopoAbl,  KUACMOpPOA4 UM asoTcofepXxawume  coeanHeHus,
BbICOKOMOSEKYNSIpHblE COeAuHEHUs ), [aBaTb WM HasBaHUs MO CUCTEMaTU4EeCKOW
HomeHknatype (IUPAC), a Takke npvBOAUTb TpuBMAmNbHble Ha3BaHWA OTAENbHbIX
OpraHU4yecKknx BeLLeCTB (3TUNEeH, NPOMNWMEH, aueTWUneH, 3TUNEHITIMKOSMb, FNLEPUH,
deHon, dopmanbgerng, audetanbgern, MypaBbUMHasi KUCMOTa, YKCYyCHas KUCNOTa,
OflenHoBasd KUCnoTa, CTeapuMHOBas KUCNOTA, MMKo3a, (hpyKTo3a, Kpaxmarl, Lennonosa,
FMULUMH);

COPMMPOBAHHOCTb  YMEHUS  onpefensTb BuAbl XUMUYECKOW CBA3N B
OpraHN4YecKnx coeguHeHusx (OANHapHbIE U KpaTHbIE);

C(OOPMUPOBAHHOCTb  YMEHUS  MPUMEHATb  MOSNIOXKEHUA  TEOPUM  CTPOEHUSA
opraHnyecknx Bewecte A. M. bytnepoBa ans o6bACHEHMSI 3aBUCUMMOCTU CBOWCTB
BELLECTB OT UX COCTaBa U CTPOEHWS; 3aKOH COXPaHEeHUS MacChbl BELLECTB;

C(hOPMUPOBAHHOCTb YMEHU XapakTepu3oBaTb COCTaB, CTPOeHue, husnyeckune un
XUMMYECKNEe CBOMCTBA TUMUYHbLIX NpeacTaBuUTenen pasnnyHbiX KNaccoB OpraHUyeckux
BELLIECTB (MeTaH, 3TaH, 3TUIMEH, NPONuUneH, aueTuneH, bytagueH-1,3, meTundbyrtagmeH-
1,3, ©eH30n, MeTaHon, 3TaHon, STUIEHIMUKONb, FMUUEpuH, deHorn, aueTanbaerng,
MypaBbMHas U YKCyCHas KWUCMOTbI, FMOKO3a, Kpaxman, Lennono3a, aMUHOYKCyCHas
KMCRoTa), WANICTPUpoBaTb FEHETUYECKYHD CBA3b MEXAY HUMWU  ypaBHEHUSIMU
COOTBETCTBYHOLLMX XUMUYECKUX PeAKLUN C NCMOSTb30BAHNEM CTPYKTYPHbLIX (DOPMYII;

C(OOPMUPOBAHHOCTb YMEHUS XapakKTepu3oBaTb WCTOYHUKM YrNeBOOOPOAHOro
cblpbsl (HE(Tb, NPMPOAHBLIA ra3, yrosnb), CNoCcoObl MX NepepaboTkn K npakTudeckoe
npUMeHeHNe NpoayKToB nepepaboTku;

COPMMPOBAHHOCTb  YMEHUW  MPOBOAUTb  BBIYUCIIEHMS MO XUMUYECKUM
ypaBHEeHUAM (Maccbl, Ob6bEMa, KONMMYecTBa WUCXOOHOrO BellecTBa WNM npoaykTa
peakuum no U3BECTHbIM Macce, 06BLEMY, KONMMYECTBY OAHOMO M3 UCXOOHbIX BELLECTB
UM NPOAYKTOB peakuunn);



COPMMPOBAHHOCTb YMEHUN BNageTb CUCTEMON 3HAHWA OO OCHOBHbIX MeToAax
Hay4YHOro MO3HaHUSA, UCNOSIb3yeMbIX B XUMUM NPU MU3YYEHUN BELLECTB U XUMUYECKUX
aBneHMn (HabniogeHne, U3MepeHue, 3KCNEPUMEHT, MOAENUPOBaHUE), UCMONb30BaTb
CUCTEMHbIE XMMWYECKME 3HAHUS ONA MPUHATUSA pPeLleHUA B KOHKPETHbIX YKU3HEHHbIX
CUTYyaumsx, CBA3aHHbIX C BELWECTBAMMU U UX NPUMEHEHNEM;

C(bOPMUPOBAHHOCTL YMEHU cobntogate npaBuna MoNb30BaHUS XUMUYECKOWN
nocygon u nabopaTopHbiM o6opydoBaHMeEM, a Takke npaswuna obpalleHna ¢
BELEeCTBaMN B COOTBETCTBMM C WHCTPYKUMSAMW MO BbINOSIHEHMIO nabopaTopHbIX
XUMUYECKNX OMNbITOB,;

C(hOpMUPOBAHHOCTL  YMEHUA  NNaHMpoBaTb W BbIMNOMHATL  XMMUYECKUN
9KCNEpPUMEHT (npeBpalleHnUsi OpraHMYecKMx BeLLeCTB MpU HarpeBaHuW, nosyyeHue
3TUNIeHa U n3y4yeHue ero CBOWCTB, KayeCTBEHHble peakuuMy OpraHM4ecKnx BeLLEeCTB,
AeHatypauunsa 6enkoB Npu HarpeBaHuM, LUBETHble peakumym GenkoB) B COOTBETCTBUM C
npaBunaMmm TEXHWKN Ge3onacHOCTM Npu obpalleHnn ¢ BellecTBaMn U nabopaTtopHbIM
obopygoBaHveM, NpeactaBnAaTb pesynbTaTbl XMMUYECKOro 3KcnepumeHTa B opme
3anncu ypaBHEHUN COOTBETCTBYIOLLMX peakumi u hopmMynmpoBaTb BbIBOAbI HA OCHOBE
9TUX pe3ynbTaToB;

CPOPMUPOBAHHOCTb ~ YMEHUMA  KPUTUYECKM  aHanuM3mpoBaTb  XUMWUYECKYHO
WHpopmauuo, MonyvYaemyrd U3  pasHbIX  MUCTOYHMKOB  (CpeactBa  MacCOBOM
nHpopMmauun, IHTepHeT 1 apyrux);

COOPMUMPOBAHHOCTb yMEHUM cobnogatb npasuna 9KOMOrMyecku
uenecoobpasHoro noseaeHUs B ObITy U TPYLOBOW OEATENBHOCTUN B LENSAX COXpPaHEeHUs
CBOEro 3[40pOBbA W OKpyXatollehn npupoaHoOM cpedbl, OCO3HaBaTb OMACHOCTb
BO3AENCTBUS Ha XMBble OpPraHn3Mbl ONPeaesiEHHbIX OPraHNYecKnx BELLECTB, MOHMMast
cmbicn nokasatens [OK, noscHATbL Ha npumepax Ccnocobbl YMEHbLUEHUS U
npeaoTBpaLleHns nx BpeaHoro BO34EeNCTBMS Ha OpraHn3M YernoBeka;

Ana  obyyawlWmnxcs C OrpaHVYeHHbIMWU  BO3MOXHOCTSIMW  3[0POBbS: yMEHue
NPUMEHATb 3HAHUA 0O OCHOBHbIX [OCTYMHbIX MeTog4ax MO3HaHUA BELLECTB U
XUMUYECKUX ABNEHUN;

ANng cnenbix 1 crnaboBngawmx obyyaloLWwmnxes: YMeHNe ncnonb3oBaTb perbedHo-
TOYEeYHyo cuctemy ob6o3HaveHunn J1. Bpanna ons 3anMcn XMMmMYecknx opmyi.

11 KNNACC

MpeameTHble pesynbTaTbl OCBOEHMS Kypca «O0wan n HeopraHudeckass XMMmnsa»
oTpaxatoT:

ChOpPMMPOBAHHOCTb npencraBneHuin: O  XMMWYECKOW  COCTaBnsoLEN
€CTeCTBEHHO-HaYy4YHOM KapTUHbI MUpa, POfiv XUMUM B MO3HAHUWN SABMEHUA NPpUpoabl, B
OpPMUPOBAHUN MBILLIIEHUS U KYNbTYpPbl NIMYHOCTU, €€ PYHKLNOHANbHON rpaMOTHOCTH,
HeobXoaMMOWN ONsl pelleHus NpakTUYeCKUX 3agady M 3KONormdeckn oBOCHOBAHHOMO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

BnageHve cucremomn XUMUYECKUX 3HaHun, KoTopas BKItOYaeT:
OCHOBOMOMarawwme MNOHATUS (XMMUYECKMA 3dNemMeHT, artom, wusoTon, s-, p-, d-
9NEeKTPOHHbIE OpbuTann aTtoMoOB, WOH, MOJfeKyna, MoJSib, MOMSAPHbIN OOBLEM,
BaNeHTHOCTb, 3MeKTPOOTPULATENbHOCTb, CTENeHb OKUCIEHUS, XMMUYecKasi CBS3b
(koBaneHTHad, WOHHaA, MeTannuMyeckasl, BOAOPOAHAas), KpucTannuyeckas peLuéTka,



TUNbI XUMUYECKMX peakumn, pacTBop, ANEKTPONNTHI, HEe3NEeKTPONUTHI,
MEeKTponMTUYecCkass  guccoumaumsi,  OKUCIIUTESlb,  BOCCTAHOBMUTESb,  CKOPOCTb
XUMUYECKON peakumnm, XMMUYEcKoe paBHOBECUE); TeopuM W  3aKoHbl (Teopusi
3MEKTPONUTUYECKON auccoumaumm, nepuogmyeckun 3akoH 1. . MeHgeneesa, 3akoH
COXpPaHEeHUs1 MacCbl BELLECTB, 3aKOH COXpPaHEeHUs W NpeBpalleHUsa 3JHeprum npu
XUMUYECKNX  peakumsax), 3aKOHOMEpPHOCTN, CUMBOJSTNYECKNI A3bIK  XUMUWN,
MWPOBO33PEHYECKME 3HaAHWUA, fexallne B OCHOBE MNOHMMaHUA MNPUYNUHHOCTU W
CUCTEMHOCTM XUMMUYECKUX SBIMIEHUW, (paKToNormdyeckme cBeaeHns O CBOWCTBaAXx,
cocTtaBe, nonyyeHum un ©6e30nacHOM MCMOMNb30BaAHUN BaXXHEWLWNX HEeOopraHU4ecKmx
BELLLECTB B ObITY 1 MPaKTUYECKON AEATENbHOCTM YENOBEKa;

C(hOpMUPOBAHHOCTL YMEHUN BbIABNATbL XapakTepHble TMPU3HaKU  MOHATUM,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, WCMNOSIb30BaTb COOTBETCTBYIOLLUME MOHATUA MpuU
OnMMCaHNN HEOpPraHMYECKNX BELLLECTB N UX NPeBpaLLEHUI;

C(hOpMUPOBAHHOCTE YMEHUM UCMONb30BaTb XUMWYECKYHD CUMBOJSIMKY  AN1S
cocTaBneHns oopMyI BELLECTB U YPaBHEHUA XUMNYECKUX peaKkUnin, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) wn TpuBmanbHble HasBaHWA OTAESbHbIX HeopraHu4eckux
BellecTB (yrapHbl ras, Yrnekucnbl ras, amMmuak, rawéHas Mu3BecCTb, HerawéHas
N3BECTb, NUTbEBAA coda, MUPUT N gpyrue);

C(hOpMUPOBAHHOCTb YMEHU ONpeaensiTb BaneHTHOCTb W CTeneHb OKUCNEeHUs
XUMWYECKNX 3NIEMEHTOB B COEOQVMHEHUSX Pa3fIMYHOro COCTaBa, BUO XMMUYECKON CBA3U
(koBaneHTHad, WOHHas, MeTannuMyeckasd, BOAOpPoAHAas) B  COEOUHEHMsX, Tun
KPUCTannnM4yeckon peLeTkN KOHKPETHOIO BELLlECTBA (aTOMHas, MONEKynsapHas, MOHHas,
MeTannmyeckas), Xxapakrtep cpefbl B BOAHbIX pacTBOpPax HEOPraHMYeCKUX COeANHEHUN;

C(OOPMUPOBAHHOCTb YMEHUM YCTaHaBnMBaTb MPUHALMEXHOCTb HEOpPraHUYecKux
BELLECTB MO WX COCTaBy K onpefenéHHomy Knaccy/rpynne coeguHeHun (npocTble
BelwecTBa — MeTalsibl U HeMeTannbl, OKCUAbl, OCHOBAHWUS, KUCNOTbl, aM(OoTepHble
rmapoKcuabl, Conmn);

C(OOPMUPOBAHHOCTb YMEHU pacKkpbiBaTb CMbICT Nepuoamnveckoro 3akoHa [. W.
MeHgeneeBa W OeMOHCTPUPOBATb €ro0 CUCTEMATUBUPYIOLLYIO, OOBSCHUTENbHYIO W
NPOrHOCTMYECKY (PYHKLNNK;

ChOpMUPOBAHHOCTE YMEHUN XapaKTepusoBaTb SNIEKTPOHHOE CTpPOEeHWEe aTOMOB
XuMmnyecknx anemeHtoB 1-4 nepuogoB [lepnoamyeckon CUCTEMbI  XMMUYECKNX
anementoB [. W. MeHgeneeBa, ucnonb3yss MNOHATUA «S-, P-, d-3MNEKTPOHHbIE
opbutanu», «3HepreTM4Yeckne ypOoOBHUY», OOBACHATb 3aKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XUMWUYECKMX IMEMEHTOB W WX COEOMHEHMM NO nepuogam W rpynnam
lNepunognyeckon cnctembl Xummnyeckux anemeHTos [1. 1. Mengeneesa;

C(OOPMMPOBAHHOCTb YMEHUIN XapakTepu3oBaTb (ONucCbiBaThb) ObGLIME XMMUYECKUE
CBOMCTBA  HEOPraHM4YyeckKMx  BELLEeCTB  pasfUYHbIX  KnaccoB, NOATBEPXOaTb
CyLLeCTBOBaHME TEHEeTUYECKON CBSA3M MeXOAYy HeopraHMyeckMumun BewecTBamMn C
NMOMOLLbIHO YPaBHEHUIN COOTBETCTBYHOLLMX XMMUYECKUX PeaKLNNA;

C(OOPMUPOBAHHOCTb YMEHUS KnaccuduumpoBatb XMMUYECKME peakuuu no
pasnuYHbiM Npu3Hakam (4Mcny M COCTaBy pearvpylowmx BeLllecTB, TensoBomy
3(phekTy peakummn, WU3MEHEHUID CTEMNEHEeN OKUCIEHNA 3SNeMeHTOB, 0bpaTMMOCTu
peakuuu, y4acTuio KatanmsaTopa);



COOPMUPOBAHHOCTb YMEHUN COCTaBNATb YPaBHEHUS peakuuin pasnnyHbIX TUMOB,
NOMHbIE N COKPALLEHHble YpaBHEHUS peakuuin MOHHOro obMeHa, y4uTbiBas YCIOBUS,
npwv KOTOPbLIX 3TN peakuun uayT OO KOHUA;

C(OOPMUPOBAHHOCTL  YMEHUM  NPOBOAUTbL  peakuuun,  noaTBepkaaroLume
Ka4yeCTBEHHbIN COCTaB pasfIMyHbIX HEOPraHNYeCKNX BellecTB, pacrno3HaBaTb OMbITHLIM
NMYTEM MOHbI, NPUCYTCTBYIOLLIME B BOOHbIX pacTBOpax HeopraHN4ecknx BeLlecTs;

CPOPMUPOBAHHOCTb yMeHuUM packpbiBaTb CYLLIHOCTb OKUCNUTESTbHO-
BOCCTAHOBUTESbHbIX peakumii NocpeacTBOM COCTaBIEHUS ANEKTPOHHOro 6anaHca aTumx
peakunn,

C(OOPMUPOBAHHOCTb YMEHUN OOBACHATL 3aBUCMMOCTb CKOPOCTUM XUMUYECKOW
peakuum OT pasnuyHbIX (PakTOpOB; XapakTep CMeLLeHUss XMMUYEeCKOro paBHOBECUA B
3aBMCUMOCTU OT BHeLUHero Bo3genctemsa (npuHumn Jle WaTtenbe);

COOPMUPOBAHHOCTb YMEHUN XapaKTepns3oBaTb XMMUYECKME NPOoLIeCChl, fiexatlume
B OCHOBE [POMBILMEHHONO MONYyYeHUss CEepPHOW KUCMOTbl, aMMuaka, a Takke
ChOPMUPOBAHHOCTb MpeAcTaBneHnin 06 oBLNX HayYHbIX NPUHLMNAX U 3KONOrMYeCKMX
npobremax XMMmM4eckoro Npon3BoaCcTBa;

C(OOPMUPOBAHHOCTb YMEHUM NPOBOAUTbL BbIYUCIIEHUS C  WUCMOMb30BaHNEM
MOHATMSA «MaccoBas AO0NA BeLlecTBa B pacTBope», OObEMHbIX OTHOLLEHUIW rasoB Mpu
XUMUYECKNX peaKumsx, Maccbl BellectBa wnnm ob6bEMa rasoB MO U3BECTHOMY
KONuyecTBy BellecTBa, Macce unnm OB6bEMY OAHOrO M3 Y4yacTBYKOLWMX B peakumm
BelLlecTB, TennoBoro addekra peakuum Ha OCHOBE 3aKOHOB COXpPaHEHUs1 Macchl
BELLIECTB, NpeBpaLleHNs U COXpaHeHUs SHepruu;

ChOPMUMPOBAHHOCTL YMEHU cobntogate npaBuna MNoNb30BaHUS XUMUYECKOWN
nocygon u nabopaTopHbiM o6opydoBaHMeM, a Takke npaswuna obpalieHna ¢
BellleCcTBaMN B COOTBETCTBUM C WHCTPYKUMAMM MO BbINOSIHEHMIO NabopaToOpHbIX
XUMUYECKNX ONbITOB;

C(hOpMUPOBAHHOCTL  YMEHUA  NNaHMpoBaTb W BbIMOMHATL  XMMUYECKUN
9KCNEepUMEHT (pasnoxeHue nepokcuga BoOAOpOLa B NPUCYTCTBMM KaTanusaTopa,
onpegeneHve cpefbl pacTBOPOB BELLECTB C MOMOLLBI YHUMBEPCANbHOrO MHAuKaTopa,
BNUAHUE PasfiMyHbIX PakTOPOB Ha CKOPOCTb XMMUYECKOW peakumn, peakumm MOHHOro
obOMeHa, KayeCTBeHHble peakumm Ha cynbdart-, KapboHaT- M XMOpPUA-aHUOHbI, Ha
KaTMOH aMMOHMS, pelleHMe I3KCcnepuMmeHTanbHblX 3agad no temam «MeTannbi» wu
«HemeTtannbi») B COOTBETCTBUN C NpaBuUiiamMm TeXHUKM BesonacHoCTU npu obpalleHun
C BewectBamn K nabopaTopHbiM 0OOpyaoBaHMEM, nNpeacTaBnATb pesynbTaTbl
XUMUYECKOro aKcnepumeHTa B (popme 3anmcu ypaBHEHUN COOTBETCTBYIOLNX peakuumn u
dopmynmnpoBaTh BbIBOAbI HA OCHOBE 3TUX pPe3ynbTaToB;

C(OOPMMPOBAHHOCTb  YMEHUN  KPUTMYECKM  aHanuampoBaTb  XUMUYECKYH
WHpopmauuilo, MNonyvYaemyrd U3  pasHbIX  MCTOYHMKOB  (CpeactBa  MacCOBOM
KOMMYHUKaLMK, IHTEepHET 1 apyrux);

chopMMpPOBaAHHOCTb YMEHUIn cobnogatb npasuna 9KOJIOrMYEeCKH
LenecoobpasHoro noBeaeHns B ObITy N TPYLOBOW AEATENBHOCTU B LENsiX COXpaHEeHUs
CBOEro 3[0pOBbS U OKpyXawllen MnpupoaHOW cpedbl, OCO3HaBaTb OMacHOCTb
BO3JEUCTBMS HA >XMBble OpraHnaMbl OMpefesi€HHbIX BeELEeCTB, MOHMMas CMbICH
nokasartens MNAK, nosacHATbL Ha npumMmepax cnocobbl YyMEHbLUEHUS N NpeaoTBpaLLEeHNs
X BPeAHOro BO34ENCTBUS Ha OpraHn3m YeroBeka;



Ana  obyyawmnxca C OrpaHNYeHHbIMWU BO3MOXHOCTSIMW  3[00OPOBbS: yMEHMWe
NPUMEHATb 3HaHUA 06 OCHOBHbIX [OOCTYMHbIX MeTodaxX MO3HaHUA BeLLeCcTB U
XUMUYECKNX ABNEHUN;

ANng cnenbix 1 crnaboBngawmx obyyarLWmnxcs: YMeHNe ncnonb3oBaTb penbedHo-
TOYEeYHyo cucteMy obo3HavyeHun J1. bBpanna gns 3annucm XMMmmdecknx opmyinn.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

HauvmeHoBaHue pa3aenoB u TemM (udbpoBbie)
Ne n/n KoHTponbHbIe MpakTnyeckune
nporpamMmbli Bcero 6 6 obpa3oBaTesnbHble
paboThbl paboTbl pecypcbi
Paspen 1. TeopeTnyeckue oCHOBbl OPraHM4YeCKoON XMMUm
MpeomeT opraHnyeckon xumuun. Teopusa
1.1 CTPOEHNA OpraHNYeCcKuUX coegmHeHun A. 3
M. bytnepoBa
Wtoro no pasgeny 3
Pasgen 2. YrneBogopoabl
2.1 MpepenbHble yrneBogopoabl — asikaHbl 2
29 HenpenenbHble yrnesoaopoapl: 6 1
' arnkeHbl, ankaguneHbl, ankuHbl
2.3 ApomaTunyeckune yrnesoaopoapl 2
o4 MpupogHble NCTOYHWMKM YrieBoAopoL0B 3 1
' n nx nepepaboTtka
WToro no pasgeny 13
Pasgen 3. Kucnopoacoaepxawme opraHun4eckme coeamHeHus
3.1 CnupTbl. ®eHon 3
3.0 Anbaerngbl. KapboHoBblE KNCIOTbI. 7 1
' CnoxHble agoupbl
3.3 Yrnesoabl 3 2
WToro no pasgeny 13




Pasgen 4. AsoTcogepxallume opraHMyeckme coeguHeHuUs

4.1 AMUHBI. AMUHOKMCITOTBI. Benkn 3
WToro no pasgeny 3
Pasgen 5. BbicokomonekynspHblie coeAUHEHUA

5.1 lMnactmaccel. Kayyykn. BonokHa 2
Wtoro no pasgeny 2
OBLLEE KONMYECTBO YACOB MO 34

NMPOrPAMME




11 KNNACC

KonuyecTBO YacoB

ANeKTPOHHbIe

Ne n/n HauvmeHoBaHue pa3aenoB n TemM K f (undpoBbie)
- nporpamMmbi Bcero OHTPOTNbHEIE pakTuieckne obpa3soBaTesibHble
paboTbl paboTbl
pecypchl
Pasgen 1. TeopeTuyeckme 0OCHOBbI XUMUMN
CtpoeHune atomos. lNepunogmyeckmi
11 3akoH u lNepuoamnyeckasa cuctema 3
’ XMMmnyeckmnx anemeHtos [1. U.
MeHpeneeBa
12 CtpoeHue BewectBa. MHoroobpasue 4
’ BeLLlecTB
1.3 Xnmumyeckme peakumm 6 1 1
Wtoro no pasgeny 13
Pa3gen 2. HeopraHnyeckasa xmmus
2.1 MeTannbl 6 1
2.2 HemeTtannsbl 9 1 1
23 CBs13b HEOPraHMYEeCKNX N OpraHN4YeCcKmx 9
' BeLlecTB
WToro no pasgeny 17
Paspgen 3. Xumusa v Xn3Hb
3.1 XUMUSA U KU3Hb 4
WToro no pasgeny 4
OBLLEE KONMMYECTBO YACOB IO 34 5 3

NMPOrPAMME







NOyYPOYHOE NMNIAHUPOBAHUE

10 KNACC
KonuyecTtBO YacoB ANeKTPOHHbIe
Ne Data uncppoBble
Tema ypoka KoHTponbHble MpakTnyeckne
n/n Bcero 6 6 U3yyeHus obpa3oBaTernibHble
aboThbl aboTbl
P P pecypchbl
< .. https://academy-
MpeameT opraHM4ecKkon Xummu, eé
BO3HUKHOBEHWE, pa3BUTUE U 1 content.apkpro.ru/ru/cat
P alog/04/10?class=10
3HayeHue
Teopusa cTpoeHUst opraHUYeCcKux https://academy-
coeguHeHun A. M. bytneposa, eé 1 content.apkpro.ru/ru/cat
OCHOBHbIE NOJIOXXEeHU4 alog/04/10?class=10
MpeacTtaBneHue o Knaccugukaumm
OpraH14ecKknx BeLLECTB. https://academy-
HomeHknatypa (cuctematmyeckasi) u 1 content.apkpro.ru/ru/cat
TpuBUanbHble Ha3BaHUA alog/04/10?class=10
OpraHN4YecKnx BeLLecTB
https://academy-
ArnkaHbl: COCTaB 1 CTPOEHME,
FOMONOMMIECKIN DS 1 content.apkpro.ru/ru/cat
PA alog/04/10?class=10
. https://academy-
MeTaH n aTaH — npoctenwne
DEACTABUTENN ANKAHOB 1 content.apkpro.ru/ru/cat
PeA alog/04/10?class=10
https://academy-
ArKeHbl: COCTaB 1 CTPOEHMUE,
cBOCTBA 1 content.apkpro.ru/ru/cat
alog/04/10?class=10
OTUNeH n nponuneH — npocTenwne 1 https://academy-



https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10

npegcraBuTesin arfikeHoB

content.apkpro.ru/ru/cat

alog/04/10?class=10

MpakTnyeckasa paborta Ne 1.

NnonyTHble HePTAHbIE rasbl, HePTb U

NpoAaykTbl €€ nepepaboTkm

8 «lNonyyeHne aTuneHa n nsyyeHue
€ro CBOMCTB»

AnkagueHbl. bytagmeH-1,3 u https://academy-

9 meTunbytagueH-1,3. MNonyyexne content.apkpro.ru/ru/cat
CUHTETMYECKOTO KayyyKa 1 pe3unHbl alog/04/10?class=10
AIKVHbI: COCTaB 1 0COOEHHOCTU
CTPOEHUS, TOMOIOrMYECKNIA Psi https://academy-

10 ApeTI/IJ'IeI-; DOCTEMLLIMA PAA. content.apkpro.ru/ru/cat

H P alog/04/107class=10
npeacraBUTENb aNkUHOB
https://academy-
BblumcneHns no ypaBHeHUIO
11 CUAMUYECKOM DKL content.apkpro.ru/ru/cat
P H alog/04/107class=10
https://academy-
ApeHbl: 6eH30n 1 Tonyon.
12 T OKCAIHOCTL ADEHOR content.apkpro.ru/ru/cat
P alog/04/10?class=10
eHeTnyeckas cBa3b https://academy-

13 yrneesogopoaoBs, NpuHagnexawmx K content.apkpro.ru/ru/cat
pas3fn4vHbIM Knaccam alog/04/10?class=10
MpupoAHbIE NCTOYHUKM

FMEeBOAOPOAOB: MPUPOAHbIN ra3 v https://academy-
14 I}'I/OI'I THbIepHe(*)T.FIHEIepFibI HedTb U content.apkpro.ru/ru/cat
y N ’ alog/04/10?class=10
NpoaykTbl €€ nepepaboTkm
MpupoaHble NCTOYHUKM
FMEeBOAOPOLAOB: NMPUPOAHbIN ra3 v https:/facademy.
15 y p ' p p A content.apkpro.ru/ru/cat

alog/04/10?class=10



https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
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KoHTponbHasa paboTa no pasaeny

16
«Yrneeogopoabi»
lMpegenbHble 0 4HOATOMHbIE CANPTLI: https://academy-

17 MeTaHon u ataHon. BogopoaHas content.apkpro.ru/ru/cat
CBA3b alog/04/10?class=10
MHoroaToMHble cnnpThI: hhpsiifacacemy.

18 content.apkpro.ru/ru/cat
STUNEHINNKOSb U MULepuH Jlog/04/107class=10
deHon: cTpoeHne Monekynbl, https://academy-

19 dom3ndeckme n xmummyeckune content.apkpro.ru/ru/cat
CBOWNCTBA, NPUMEHEHNE alog/04/10?class=10
Anbgernabl: popmanegern u https://academy-

20 aLeTanbaerm,. ALeTon content.apkpro.ru/ru/cat

alog/04/10?class=10
OpaHoOCHOBHbIE NpeaernbHble https://academy-

21 KapbOHOBbIE KMCMOTbI: MypaBbUHas content.apkpro.ru/ru/cat
N yKCcycHas alog/04/10?class=10
MpakTnyeckasa pabota Ne 2.

22 «CBowcTBa pacTBopa yKCyCHOM
KMCINOTbI»

CteapuHoBas 1 onenHoBas https://academy-

23 KMCNOThI, KaK NpeacTaBuTenu content.apkpro.ru/ru/cat
BbICLUNX KAapOOHOBLIX KACIOT alog/04/10?class=10
Mbina kak conu BbICLLNX https://academy-

24 KapbOHOBbLIX KUCMNOT, UX MoKoLLEe content.apkpro.ru/ru/cat
gencrtesue alog/04/10?class=10

o5 CnoxHble 3dumpbl Kak NPOM3BOAHbIE https://academy-

Kap60HOBbIX KUCIOT. Fw:l,ponms

content.apkpro.ru/ru/cat
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CNOXHbIX 3UPOB

alog/04/10?class=10

XKupbl: rmgponus, npumeHeHme,

https://academy-

26 content.apkpro.ru/ru/cat
Buonornyeckas posb XUpoB 2log/04/10?class=10
Yrnesoabl: coctas, kKnaccudukaums. https://academy-

27 BaxHenwme npeacraBuTenm: content.apkpro.ru/ru/cat
rnoko3a, opykTosa, caxaposa alog/04/10?class=10

https://academy-

28 Kpaxman 1 uennionosa kax content.apkpro.ru/ru/cat
NpUpoaHbIE NONNMEPDI 2log/04/102class=10
KoHTponbHas paboTa no pasgeny
«Kncnopoacogepxawue

29 opraHuyeckmne coeguHeHus »/

Bcepoccuinckas npoBepoyHasi
paboTa
Ob6uwas xapakrepuctuka
https://academy-

30 asOTCOp'epraLU'MX OpraHlil‘-IeCKl/lx content.apkpro.ru/ru/cat
coegmHeHun / Becepocceuiickas 2log/04/10?class=10
npoBepoyHas paboTa

https://academy-
31 AMWHbI: METUNAMUH N aHUINH content.apkpro.ru/ru/cat
alog/04/10?class=10
AMUNHOKMCIOTbI Kak amOoTepHbIe
opraHnyeckme coeguHeHus, ux https://academy-

32 bunonornyeckoe 3Ha4deHue. [entmapbl. content.apkpro.ru/ru/cat
Benku kak npupogHble alog/04/10?class=10
BbICOKOMOJEKYTSIpPHbIE COeaMHEHUS

33 OCHOBHbIE NOHATUS XUMUN https://academy-

BbICOKOMOJ1EKYIAPHbIX coeauHeHuNn

content.apkpro.ru/ru/cat
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alog/04/10?class=10

34

OcHoBHble MeTOabl CMHTE3A

BbICOKOMOINEKYIAPHbIX COeUHEHUN.

MnacTmaccel, kayyyku, BONOKHa

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

34

https://academy-

content.apkpro.ru/ru/cat

alog/04/10?class=10
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11 KNNACC

Tema ypoka

KonunyecTtBo yacoB

Bcero

KoHTporbHbIe
paboTbl

MpakTnyeckue
paboTbl

OdaTta
NU3y4YeHus

AneKTPOHHbIe unudpoBbIe
obpa3oBaTesfibHble pecypcChbl

XUMNYECKMN SNIEMEHT.
ATOM. OneKTpoHHas
KOHoUrypauma aTomoB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

Mepuognyecknin 3akoH n
Mepuogunyeckasa cuctema
XUMUNYECKNX anemMeHToB [].
N. MeHoeneeBa, nx cBsi3b C
COBpPEMEHHOM TEOPUEN
CTPOEHMNS1 aTOMOB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

3aKOHOMEepPHOCTH
N3MEHEHNS CBONCTB
XUMWYECKNX 3NTEMEHTOB U
NX COEANHEHWI MO rpynnam
n nepuogam. 3Ha4eHmne
NnepunoanyecKoro 3akoHa u
CUCTEMbI XMMUYECKNX
anemenToB [.U.
MeHpgeneesa B pa3suTun
HayKmn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

CTpoeHue BellecTBa.
XuMmnyeckas cBsidb, €€
BUAObl; MEXAHMU3MbI
obpasoBaHnsA KOBanNeHTHON
cBa3n. BogopogHas cBA3b

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11
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BaneHTHOCTb.
OnNeKTpooTPMUATENBHOCTb.
CTteneHb OKUCNEHUS.
BelecTtBa MonekynspHoro
N HEMONEKYNAPHOro
CTPOEHUS

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

lMoHATMe 0 gncnepcHbIx
cuctemax. ACTUHHbIE K
KONMonaHble pacTBOpbI.
MaccoBasga gons BewecTsa
B pacTBope

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

Knaccudukauma n
HOMeHKNnaTypa
HeopraHN4Yecknx
coeanHeHnn. ['eHeTn4eckas
CBs13b HEOPraHMYeCcKnx
BELLIECTB, Pa3fnNyHbIX
KnaccoB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

Knaccudgmkauus
XUMWYECKNX peakuum B
HeopraHn4yeckomn u
OpraHN4YecKon XumMmmnm.
3aKoH coxpaHeHust Macchbl
BELLECTB; 3aKOH
COXpaHeHus n
npeBpaLLeHns IHepPrnm npu
XUMWYECKNX peakumsix

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

CKopoCTb peakuuu.
O6paTtumble peakumu.

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11
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XuMmnyeckoe paBHoBecue

10

MpakTnyeckasa pabota Ne 1.
«BnnsHne pasnuyHbIx
¢aKkTOpPOB Ha CKOPOCTb
XUMWYECKON peakumnmy»

11

nekTponuTuyeckas
aunccouuauud. MNonatue o
BOOOPOAHOM nokasaTene
(pH) pactBopa. Peakuuu
NMOHHOro obmeHa. 'maponua
OpraHNYecKnx u
HeopraHM4YeckMx BELLLECTB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

12

OkucnutenbHo-
BOCCTaHOBUTESIbHbIE
peakumn. NoHsaTne od
31EKTPONn3e pacniaBoB n
pacTBOPOB CONEN

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

13

KoHTponbHas paboTta no
pa3geny «TeopeTuyeckmne
OCHOBbI XMUMUWN»

14

MeTannbl, X NONoXxeHue B
Mepuogunyeckon cucteme
XUMWYECKNX anemMeHToB [].
N. MengeneeBa un
0COBEHHOCTN CTPOEHUS
atomoB. Ob6uiue
dom3nyeckme ceBonCTBa
MeTannosB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

15

Cnnasbl MeTansnos.

https://academy-
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ONEKTPOXNMUNYECKUI pag
HanpsHpKeHUn MeTannos

content.apkpro.ru/ru/catalog/04/11?class=11

16

X1UMMYeckmne CBOMUCTBaA
Ba)KHEWNLUNX MeTarnnoB
(HaTpuin, Kanun, KanbLUuWK,
MarHuin, antoMmMHUN) N nx
coegnHeHnn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

17

Xummnyeckmne ceBomcTea
Xpoma, Meam n nx
coegnHeHnn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

18

Xummnyeckmne ceBomcTea
LMHKa, Xenes3a n ux
CcCoOeIMHEHNN

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

19

MpakTnyeckasn pabota Ne 2.
"PeweHne
3KCnepuMeHTarnbHbIX 3aga4
no teme «Metannbi»"

20

HemeTtannbl, nx nonoxeHune
B Nepunogunyeckon cucteme
XUMUYECKNX anemeHToB [.
. MeHoeneeBa un
0COBEHHOCTN CTPOEHUS
aToMOB

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

21

dunsnyeckme ceomncTea
HemMeTannos. AnnoTponus
HemeTannos (Ha npumepe
Kncrnopoga, cepbl,
docopa u yrnepoga)

https://academy-
content.apkpro.ru/ru/catalog/04/11?class=11

22

XumMmunyeckme cBomncTBa

https://academy-
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ranoreHoB, cepbl U NX
coegnHeHnn

content.apkpro.ru/ru/catalog/04/11?class=11

23

Xummnyeckmne cesomcTea
asoTa, oocdopa n nx
coegnHeHnn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

24

Xummnyeckmne ceBomcTea
yrnepoaa, KpeMHUS N nx
coegnHeHnn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

25

MpumeHeHne BaxxHENLLNX
HemeTanmnoB n nx
coegnHeHnn

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

26

O06o0LeHne n
cuctemMaTmaauunsa 3HaHum no
TeMme «HemeTtannbi».
BbluncneHus no
YpaBHEHUAM XMMUYECKUX
peakumnn n
TEPMOXMMUYECKNE PACHETDI

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11

27

MpakTnyeckasa pabota Ne 3.
«PeweHne
3KCnepuMeHTarnbHbIX 3aga4
no teme "Hemetannb!"»

28

KoHTponbHas paboTta no
Temam «MeTtannbi» n
«HemeTtannbi»

29

HeopraHun4yeckue n
OpraHn4yeckmne KUCoTbl.
HeopraHnyeckne u
OpraHn4yeckne OCHoOBaHUs

https://academy-

content.apkpro.ru/ru/catalog/04/11?class=11
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AmdoTepHble
HeopraHuyeckue u
opraHnyeckne coeIMHEHUS.

https://academy-

30 1
["eHeTn4eckas cBA3b content.apkpro.ru/ru/catalog/04/11?class=11
HeopraHN4eCknx 1
OpraHn4yeckmnx seLlecTB
Ponb xumunun B obecneyeHum
3KOJSTIOrM4YECKOMN,
< < https://academy-
31 3HEepreTM4Yeckom n nNULLEBON 1
content.apkpro.ru/ru/catalog/04/11?class=11
BGesonacHocTn, pasBuTUn
MeAULMHbI
MpeactaBneHns 06 obLmnx
HaY4YHbIX NMPUHLUMNAaX
y pyHL https://academy-
32 NPOMBbILLNIEHHOIO 1
. content.apkpro.ru/ru/catalog/04/11?class=11
nony4vyeHna BaXxXHenLmnx
BeLlecTB
https://academy-
Uenosek B Mupe BeLLECTB U
33 1 content.apkpro.ru/ru/catalog/04/11?class=11
maTepuarnos
https://academy-
XuMusi n 340poBbLE
34 1 content.apkpro.ru/ru/catalog/04/11?class=11
yelioBeka
OBLUEE KOJIMYECTBO YACOB 34

MNo rNMPOrrAMME
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

Kon
npoBepsemMoro
pesynbTaTa

1

OBPA30BATEJIbHOMN NPOrPAMMbI
10 KNNACC

MpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl 0CBOEHUS OCHOBHOM
obpasoBaTenbLHOW NporpaMmbl cpeaHero o6lero o6pasoBaHus

TeopeTnyeckne 0CHOBbI OPraHNYecKon XMmMum

1.1

CdopmMnpoBaHHOCTb NpeacTaBfiEHUA O XMMUYECKOW COCTaBNSAOLLEN
€CTEeCTBEHHOHAY4YHOW KapTWHbl MUpa, PONMU XMMWUU B MNO3HaHUU
ABMEHUA NpUPOAbl, B (OPMUPOBAHUN MBbILWSIEHUS W KynbTypbl
NNUYHOCTK, €€ (PYyHKUMOHAaNbHOM rPaMOTHOCTKU, Heobxooumown and
pPeWeHns npakTU4YEeCKUX 3agad W 3Konorndeckm o060CHOBAHHOrO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHON cpeae

1.2

BnageHne cuctemonm XMMUYECKMX 3HAHWKW, KOTOpas BKIOYaeT:
OocHoBoMosarawLune MOHATUS (monekyna, BaNneHTHOCTb,
3NEeKTPoOTPMLATESNIbHOCTL, CTEMEHb OKUCIEHUS, XUMUYecKasa CBA3b,
MOfb, MOSsSIpHasi Macca, MOMSAPHbIN OObEM, YrnepodHbIN CKener,
dyHKUMOHanNbHas  rpynna, paguvkan, W3oMepusd,  n3oMmepsbl,
rOMOMIOrMYECKUN  psag, FOMOMOrK, YrneBogopoabl, KUCMOpoA- U
asoTcofepXalume coeanHeHusi, BMonorMyeckn akTMBHbIE BellecTBa
(yrneBogbl, xupbl, 6€nkun), MOHOMEpP, NONIMMEP, CTPYKTYPHOE 3BEHO,
BbICOKOMOJSIEKYNSAPHbIE COEOMHEHUS); TeOpuM U 3aKOHbl (Teopus
XUMUYECKOro CTpOeHusa opraHmnyeckmx BewectB A.M. bytneposa),
3aKOHOMEPHOCTU, CUMBOSIMYECKUIN NA3bIK XUMUK, aKToNlormyeckme
cBeJeHMs O CBOWCTBax, CoOCTaBe, MoflydeHUn u ©BGesonacHoM
MCNONMb30BaHUN  BaXHEWLLMX HEOPraHU4eCKUX W  OpraHnUYecKmnx
BELLECTB B ObITY 1 MPaKTUYECKOM OeATeNbHOCTU YernoBeka

1.3

1.4

CopMnpoBaHHOCTE YMEHUIN BbISBNATL XapaKTepHble MPU3HaKu
MOHATUA,  yCTaHaBnMBaTb WX  B3auMMOCBSA3b,  UCMOMb30BaTb
COOTBETCTBYHOLLME TMOHATUA MNPU OMUCaAHUM COCTaBa, CTPOEHUS U
npeBpaLLeHNn opraHMYecKknx CoeaNHEHUN

chOpMMPOBAHHOCTb YMEHUIN NCMONb30BaTb XMMUYECKYHD CUMBOSIMKY
ANSi COCTaBMNEHMSI MOMEKYNSPHbIX W CTPYKTYPHbIX (pa3BEpPHYTOW,
COKpaLLlEHHOM) hOPMYNT OpPraHUMYecKMX BELLeCTB U YypaBHEHMI
XMMUYECKUX  peakuuil,  U3roTaBnvMBaTb  MOAENU  MOMeKyn
OpraHNYeckMx BeLLecTB ANs WAMCTPauMn UX XMMUYECKOro WU
NPOCTPaHCTBEHHOIO CTPOEHMS




1.5

CcopmmnpoBaHHOCTL  yMEHMM  yCTaHaBnuBaTb NPUHAOSIEXHOCTb
N3yYeHHbIX OpraHMYecKkMx BeLLecTB MO MX COCTaBy M CTPOEHUIO K
onpegenéHHomy knaccy (rpynne) coeavHeHun (yrnesogopoabl,
KMCropoa M asoTcoAepXxawue coeAMHEHUs, BbICOKOMOSEKYSAPHbIE
coeiHeHus), [daBaTb WM HasBaHUA MO  CUCTeMaTU4eCKom
HomeHknaTtype (IUPAC)

1.5

CopMrpoBaHHOCTb YMEHMS onpeaensiTb BUabl XMMUYECKOW CBSA3M B
OpraHNYecKnx coeauHeHUsIX (oanHapHbIe U KpaTHbIE)

1.6

2.1

CopMMPOBaAHHOCTb  YMEHUSI MPUMEHSATb:  MOJIOXKEHUS  TEopuU
CTPOeHUsi opraHnyeckux Bellects A.M. BytnepoBa ansi 06bSCHEHUS
3aBMCUMOCTV CBOWCTB BELLECTB OT WX COCTaBa M CTPOEHUS; 3aKOH
COXpaHeHWNsi Maccbl BELLECTB

Yrnesogopoabl.  Kucrnopoacogepxailime UM asoTcoaepkaliue
opraHu4yeckne coeguHeHus. BbICOKOMONEKynsApHble coeauHeHns

CdopmnpoBaHHOCTL YMEHUIA NPUBOAUTL TpPUBMANbHbIE Ha3BaHWUS
OTAENbHbIX OpPraHUYecKUx BeLLEeCTB (3TWUIMEH, NPOMNUNeH, aueTureH,
STUNEHIMNKONb, MMUUepuH, deHon, dopmanbaern, auetanbaerua,
MypaBbWHaAs KWUCIOTa, YKCyCHasi KuCnoTa, OfieMHOBasd KWUCIoTa,
CTeapuHOBas KucroTa, rnoko3a, pyKkTo3a, Kpaxman, Lennionosa,
rMULUMH)

2.2

CdopmMnpoBaHHOCTb YMEHUA XapaKTepu3oBaTb COCTaB, CTPOEHME,
dm3ndeckme U XMMMYECKMe CBOWCTBA TUMUYHLIX MNpeacTaBuTenen
PasfiMyHbIX KNacCoB OpraHM4YecKnx BellecTB (MeTaH, 3TaH, 3TUNMEeH,
nponuneH, aueTtuneH, O6ytagueH-1,3, metunbytagunen-1,3, 6eHson,
MeTaHon, aTaHon, STUNEHTTINKONb, FMULEPUH, deHon,
auetanbgerna, MypaBblHasa 1 yKCYyCHasa KACNOTbI, IMOKO3a, Kpaxmarn,
Lennso3a, aMMHOYKCYCHas K1crnoTa)

2.3

CopMMpPOBaHHOCTb YMEHMS UNNIOCTPMPOBATL MEHETUYECKYIO CBSA3b
Mexay  TUNUYHBbIMKM  MPeAcTaBUMTENsIMM  PasfUYHbIX  KMaccoB
OpraHNYecKkmx BellecTB ypaBHEHUAMU COOTBETCTBYHLLMX
XUMUYECKUX peakLmii C UCMONb30BaHMEM CTPYKTYPHbIX hopMyI
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3.1

CdopmupoBaHHOCTb yMeHus XapakTepu3oBaTtb NCTOYHMKM
YyrneBOAOPOAHOro Cbipbsa (HE(PTb, NPUPOAHBLIN ras, yrosnb), Cnocobbl
Mx nepepaboTkKm W  nNpakTU4yeckoe MNpUMEHEHME MPOAYKTOB
nepepaboTku

XUMUS 1 Xn3Hb. PacyéTnl

CdopMnpoBaHHOCTb YMEHMM BnageTb CUCTEMOW 3HaHUW 06




OCHOBHbIX METOAaxX Hay4YHOro NMo3HaHWs, UCMONb3YeMbIX B XMMUMK NP
M3YYEHUN BELLECTB U XUMWUYECKUX sBNeHurn (HabniogeHwue,
n3MepeHue,  SKCMEPUMEHT,  MOAENUPOBaHWE),  UCMONb30BaTb
CUCTEMHbIE XUMMUYECKME 3HAHUS AN  MPUHATUS  pelleHuin B
KOHKPETHbIX XWM3HEHHbIX CUTYaUUsiX, CBA3aHHbIX C BELECTBaAMU U UX
NPUMEHEeHNeM

3.2

3.3

3.4

CcopmMMpoBaHHOCTb yMeHUn cobnogatb npasuia Mnosfib30BaHUSA
XuMmM4yeckon nocygon u nabopatopHbiM 06OpyAOBaHMEM, a TakKke
npaBuna obpaweHns C BewecTtBamMm B  COOTBETCTBUM C
NHCTPYKUMAMM NO BbINOSTHEHUIO NabopaTopHbIX XMMUYECKMX OMNbITOB

ChopMMPOBaAHHOCTL  YMEHWUI  NNaHMpoBaTb U BbINOMHATb
XMMUYECKUIA 3KCMEepUMEHT (NpeBpalLleHns OpraHUYeckMx BeELLECTB
Npu HarpeBaHWM, MONy4YeHUEe 3TUNeHa WM U3yYeHWe ero CBOWCTB,
Ka4yeCTBEHHbIE peaKkUMn OpraHUMYecknx BeLecTB, [AeHaTypauus
GenkoB Npu HarpeBaHUW, LUBETHblE peakumm 6enkoB) B COOTBETCTBUM
C NpaBuaMm TeXHMKN B6e3onacHoCTK Npy obpaLleHnn ¢ BelwecTBamm
n nabopaTopHbiM 0OOOpyooOBaHWEM; NpeAcTaBnsATb pe3yrbTaTbl
XMMUYECKOTO  3KCrepuMeHTa B ¢opme 3anucu  ypaBHEHWIA
COOTBETCTBYIOLLMX peakuuii U popmynupoBaTb BbIBOAbl HA OCHOBE
3TUX pe3yrnbTaToB

ChopMUPOBaAHHOCTL  YMEHMI  MPOBOAMTL  BbIYUCIIEHUS MO
XUMUYECKUM ypaBHEHUSM (Maccbl, 06bEMa, KonmMyectBa WUCXOAHOro
BellecTBa WNM NpoayKTa peakuun Mo U3BECTHbIM Macce, 0b6bémy,
KONMYECTBY OAHOMO U3 UCXOAHbIX BELLECTB MW NPOAYKTOB peaKkLun)

3.5

3.6

CdopmupoBaHHOCTb YMEHUN KpUTUYECKM aHanuaupoBaTtb
XUMUYECKYO WHGOPMaUMo, MNosly4aemMytd M3 pasHbiX UCTOYHUKOB
(cpenctBa maccoBou MHdopmaumm, ceTb IHTEpHET n apyrue)

CdopmMnpoBaHHOCTL yMeHU cobntogate npaBuna  3KOMOrMyecku
uenecoobpasHoro noseaeHust B 6bITy U TpyooBOW OeATENbHOCTU B
Lensix COXpaHeHusi CBOero 340pPOBbA W OKpyXKaloLwenh MnpupoaHOn
cpeapbl, 0Co3HaBaTb OMNACHOCTb BO3AEWNCTBUS HA KMBble OpraHU3mbl
OnpefenéHHbIX  OpraHM4yeckux  BewecTB, MOHMMasi  CMbICH
nokasatens MNAOK (npegenbHO ONYyCTUMOWM KOHLUEHTPALMKM), NOSCHATb
Ha npumepax cnocobbl YMEHbLUEHUS W NpefoTBpaLLEeHUs UX
BPeOHOro BO34ENCTBUSA HA OpraHM3M YyenoBeka

11 KINNACC



Kon
npoBepsieMoro
pesynbTaTa

MpoBepsieMbie NpeaMeTHbIE pe3yNbTaTbl 0CBOEHUS OCHOBHOM
oGpasoBaTenbLHOM NpPorpaMmbl cpegHero obuero o6pasoBaHus

1

TeopequeCKme OCHOBbI XMWIA

1.1

BnageHne cuctemMonm XUMWYECKMX 3HaAHWW, KOTopas BKIIHOYaeT:
OCHOBOMoOslararwWwue  MNOHATUS  (XMMWYECKUA  3NIeMEHT,  aToM,
SNeKTpoHHass obonoyka artoma, S-, p-, d-3NEeKTPOHHbIEe opbuTanu
aToOMOB, MWOH, MOfEKysfia, BaNeHTHOCTb, 3NEKTPOOTPULATENbHOCTD,
CTEMNEHb OKUCNEHUS, XMMMYECKasi CBSA3b, MOJSlb, MOMsipHasi Macca,
MONSPHbIN OOBEM, KpUCTannMyeckass pewéTtka, TUMbl XUMUYECKUX
peakuum (OKMCNNTENBHO-BOCCTAHOBUTENBHbIE, 3K30- n
3HOOTEPMUYECKME, peakuum MOHHOrO  0OMeHa), pacTBop,
SNEKTPONNTbI, HESNEKTPONUTBI, JNEKTPONMTMYECKAs AMccoumaums,
OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMWYECKOW peakumu,
XUMmn4eckoe paBHOBecue); Teopumn n 3aKOHbI (Teopus
anekTponutuyeckon guccoumauuu, [llepuognveckun 3akoH [.U.
MeHgeneeBa, 3akOH COXpPaHEHWS  Macchbl), 3aKOHOMEPHOCTH,
CUMBOJSIMYECKUA  A3bIK  XUMUW,  (paKTonormyeckme CcBeaeHust o
CBOWCTBaX, COCTaBe, MosiydeHMn u 6e30nacHOM UCMNONb30BaHUN
BaXKHENLLMX HEOpraHM4Yeckux BewecTB B ObiITy M NpakTUYeCcKon
AeATenbHOCTN YenoBeka

1.2

ChopMnpoBaHHOCTL YMEHWUIN BbISBMATL XapakKTepHble MPU3HaKN u
B3aMMOCBA3b M3YYEHHbIX MOHATUIA, MPUMEHSTb COOTBETCTBYHOLUMNE
MOHATUA NpPU OMNUCaHMU CTPOEHUA U CBOUCTB HEOPraHWYecKux
BELLECTB M UX MpeBpaLleHnin; BbIABNATbL B3aMMOCBS3b XMMUYECKUX
3HaHUK C NOHATUSMMU n npeacTaBneHns Mu Apyrnx
€CTeCTBEHHOHAaYYHbIX NPeaMEeTOB

1.3

1.4

1.5

BrnageHve OCHOBHbIMM METOA4aMW Hay4YHOro NO3HaHWA BELECTB U
XUMUYECKNX sIBMEeHUn (HabnogeHne, M3MepeHue, IKCMEePUMEHT,
MOAEeNMpoBaHue)

CC*)OpMI/lpOBaHHOCTb yMGHI/IIZ onpegenAaATtb BaJlIeHTHOCTb U CTEeneHb
OKUCINNEHUNA XUMUYECKUX 3JNeMeHTOB B COeAMHEeHUAX pa3rim4yHoro
COCTaBa, BN XUMUNYECKOM cBA3N (KOBaJ'IeHTHaFI, MOHHaA,
mMeTanrnn4yeckas, BO,EI,OpOﬂ,HaFI) B coeaunHeHnAdXx, T™n
KpMCTaﬂﬂMHeCKOVI peLUéTKI/I KOHKpPETHOIro BellecTBa (aTOMHaFI,
MOnekKynapHad, MOHHadA, MeTaJ'IJ'II/I‘-IeCKaFI)

CdopMnpoBaHHOCTL YMEHUN OMNpeaensaTb Xapaktep cpegbl B




BOAHbIX pacTBOpax HEOPraHNYeCKUX CoeaUHEHWI

1.6

1.7

CdopMnpoBaHHOCTL  YMeHUs  KnaccudumuupoBaTb  XMMUYECKUE
peakumm No pasnuyHbIM NpusHakam (4UCny 1 CocTaBy pearvpyroLmx
BeELecCTB, TensioBOMY 3dEKTy peakumn, WU3IMEHEHUID CTerneHemn
OKUCNEHUS  3NeMeHToB, 0bpaTMMOCTM  peakuuun,  y4acTuro
KaTtanusartopa)

CopMMPOBaAHHOCTb YMEHMI COCTaBNSATb YPaBHEHUSI peakumi
pPasnUYHbIX TUMOB, MOJSIHbIE M COKPALLEHHbIE YpPaBHEHUSI peakuui
MOHHOro OOMeHa, yuYuTbiBasi YCIOBMS, MPU KOTOPbIX 3TU peakumu
nayT 4o KoHua

1.8

1.9

CdopmnpoBaHHOCTb YMEHUN NPOBOANUTL peakumn,
noaTreepxagaroLume Ka4yeCTBEHHbIN coCTaB passiyHbIX
HeopraHM4yeckMx BeLLECTB, pacrno3HaBaTb OMbITHbIM MYTEM WOHbI,
NPUCYTCTBYIOLLME B BOOHbLIX pacTBOpax HEOPraHMYeCcKnx BeLlecTB

ChopmnpoBaHHOCTb YMEHWNI packpbiBaTb CYLLIHOCTb OKUCIUTENBHO-
BOCCTaHOBUTENbHbIX peakumm nocpencTtsom cocTaBneHus
3neKTpoHHoro 6anaHca aTux peakuun

1.10

CopMMpOBaHHOCTb YMEHWUA OOBSACHATL 3aBMCMMOCTb CKOPOCTU
XUMUYECKOWN peaKkLmmn OT pasnmyHbIX (DakTopoB

2.1

CdopMnpoBaHHOCTb YMEHUN OODBACHATL XapakTep CMELLEeHUs
XMUMUYECKOrO paBHOBECUKS B 3aBUCUMOCTW OT BHELLUHEr0 BO34ENCTBUSA
(mpuHumn Jle WaTenbe)

Ob6was n HeopraHuyeckasa XMmusi

CdopMnpoBaHHOCTL YMEHUIW packpbiBaTb cMbIcn [leproguyeckoro
3aKoHa n.n. MenpeneeBa " OEeMOHCTpUpOBaTh ero
CUCTEMATU3NPYIOLLYID, OOBACHUTENbHYKD UM MPOrHOCTUYECKYH

dyHKLMN

2.2

CdopMMpOBaHHOCTL  YMEHUIN  XapakTepu3oBaTb  3NEKTPOHHOE
CTPOEHME aTOMOB XMMUYECKMX anemMeHToB 1-4 nepuogos
Mepuogunyeckomn cucTeMbl XUMUYECKMX 3M1eMeHTOB O.u.
MengoeneeBa, wCMonb3ya MOHATUSA  «S-, p-, d-9NEKTPOHHbIE
opbutanu», «aHepreTnyeckne ypoBHmn», OO bACHATbL 3aKOHOMEPHOCTU
N3MEHEHNA CBONCTB XMMWYECKUX 3NIEMEHTOB N UX COEOMHEHUN MO
nepuogam wu rpynnam [lepuognyeckon CUCTEMbI  XUMWYECKUX
anemeHToB [1./. MeHaoeneesa

2.3

ChopmmnpoBaHHOCTE YMEHUIN XapakTepu3oBaTb (OnNucbiBaTb) obuime
XUMUYECKME CBOWCTBA HEOPraHMYecKUX BeLeCTB  pPasfNYHbIX




KnaccoB, MOATBEPXAaTb CYLIECTBOBAHWE TE€HETUYEeCKOW CBSA3M
MeXay HeopraHM4YeckMMn BeLlecTBaMM C MOMOLLbI  YpaBHEHUN
COOTBETCTBYHOLLMX XMMUYECKNX peaKLmin

2.4

2.5

CopMMPOBaAHHOCTL  YMEHWA yCcTaHaBnuMeaTb  MPUHAONEXHOCTb
HeopraHuyeckux BeLLecTB MO UX COCTaBy K OonpefenéHHoMy Knaccy
(rpynne) coeamMHeHun (MpocTble BelecTBa — MeTansbl 1 HemeTansbl,
oKCuApbl, OCHOBaHUSA, KACMNOTbI, amoTepHble MapOKCUAbI, CONN)

ChopMMPOBaHHOCTb YMEHUIN UCMONb30BaTh XMMUYECKYH0 CUMBOIUKY
ANsi cocTaBreHns opMyn BeLecTB W YpaBHEHUN XUMUYECKUX
peakuuin, cucremaTtudeckyto HomeHknatypy (IUPAC) u TpuBuaneHble
Ha3BaHUA OTAErNbHbIX HeopraHM4yeckux BewecTB (yrapHblii ras,
Yyrnekucnbin ras, amMmmuak, raléHas Wn3BecCTb, HeralwéHasi U3BECTb,
nUTbEeBas cofa, NMpUT 1 apyrue)

2.6

2.7

2.8

CdopmMnpoBaHHOCTbL YMEHUI XapaKkTepunsoBaTtb (onucbiBaTb) obLine
XUMUYECKME CBOMCTBA HEOPraHMYeCKMX BELLECTB  pasfnYHbIX
KnaccoB, MoATBEpXAaTb CyLLEeCTBOBAHME T[EHEeTUYECKOW CBSA3N
MEeXay HeopraHM4Yeckumm BeLLeCTBaMn C MOMOLLBb YpaBHEHWUN
COOTBETCTBYIOLLMX XMMNYECKUX PEAKLUN

CchopMMPOBaHHOCTb  YMEHWA  NNaHMpoBaTb M BbIMOMHATb
XUMUYECKNIA IKCMEPUMEHT (pasnoXeHue nepokcMaa BoAOpoda B
NpUCYTCTBMM  KaTanusaTopa, onpegerneHne cpedbl pacTBOPOB
BELECTB C MOMOLLb YHMBEPCANbHOIO WHAMKATOpa, BhUsiHME
pa3nMyHbiX (PAKTOPOB Ha CKOPOCTb XMMMUYECKOW peakuuu, peakuuun
MOHHOIO 0OMeHa, Ka4yeCTBEHHbIE peakLmn Ha cynbdaT-, KapboHaT- n
XNopua-aHNOHbI, Ha KaTUOH aMMOHWS, peLueHne
9KCNepuMeHTanbHbIX 3aga4 no Temam «Metannbi» 1 «Hemetannbi»)
B COOTBETCTBMM C MpaBunamum TeEXHWKM ©Ge3onacHOCTU npw
obpalleHnn c BewlectBamm n nabopaTopHbiM 060pyaOBaHUEM;
npeacTaBnATb pesynbTaTtbl XMMUYECKOro 3KcnepumeHTa B dopme
3anncu ypaBHEHU COOTBETCTBYIOLLMX peakuuin n cdopmMynmpoBaTtb
BbIBOAbl HA OCHOBE 3TUX pe3ynbTaToB

CdopmMmpoBaHHOCTL yMeHWUn cobntogaTtb MpaBuna Mnosib30BaHUSA
XUMM4Yeckonm nocygon um nabopaTtopHbiM 0BopyaoBaHMEM, a Takke
npasuna obpaweHns C BewecTtBamMm B  COOTBETCTBUM C
WMHCTPYKUUAMM NO BbIMOMHEHNIO NTabopaTOPHbIX XMMUYECKNX OMNbITOB

2.9

COopMMPOBaAHHOCTL  YMEHUI  XapaKTepu3oBaTb  XUMUYECKUE
MPOLeCChbl, Nexalume B OCHOBE NPOMbILLIIEHHOTO MOSy4YeHNs1 CEPHOM
KMCNOTbl, aMMMaka, a Takke chopMMPOBaHHOCTb NpeacTaBneHnii oo




obLnx Hay4HbIX MNpuHUMNAxXx W1 3KOJIOTNM4YEeCKnX np06r|e|v|ax
XMMUYECKOIo npon3soacrtea

Xumusa mn xm3Hb. PacuéTni

3.1

3.2

3.3

3.4

CdopmMnpoBaHHOCTL NpeAcTaBfEHNA O XMMUYECKOW COCTaBNSAOLEN
€CTeCTBEHHOHay4YHON KapTuUHbl MUpa, PON XUMUN B MNO3HAHUU
ABMEHMA nNpupoabl, B (POPMUPOBAHUN MbILLMEHNA W  KYNbTypbl
NINYHOCTU, €€ (YHKUMOHANbHOW rPaMOTHOCTWU, Heobxogumon ansd
pelweHns npakTU4YecKnx 3agad W SKONOrm4yeckn oOBOCHOBAHHOIO

OTHOLLIEHUSI K CBOEMY 3[10POBbIO M NPMPOAHON cpeae

CopMMpoBaHHOCTb YMEHWA KPUTUYECKU aHanu3npoBaTb
XMMUYECKYID MHopMaLMIo, MofyYyaemyld M3 pasHbiX WUCTOYHWUKOB

(cpencTBa MaccoBoOW KOMMYHUKaUWUK, ceTb VIHTepHeT 1 apyrue)

CdopmMnpoBaHHOCTL yMeHU cobniogatb npaBuia  3KONOrMyecku
uenecoobpasHoro noBeaeHns B GbITy M TPyOOBOW OEATENbHOCTU B
Lenax COXpaHeHUA CBOEro 340POBbS M OKpyXatoLen MpUpoaHON
cpenbl

Oco3HaBaTb OMAcCHOCTb BO3OEWUCTBMSI Ha >KMBble OpPraHn3ambl
onpefenéHHbIX BeLlecTB, MNOHMMas cMmbicn  nokasatena 10K,
NOSAACHATbL Ha MpuMepax crnocobbl YMEHbLUEHUS U NpeaoTBpaLLEHUs
NX BPEAHOro BO34ENCTBMS Ha OpraHn3M YerioBeka

3.5

CopmnpoBaHHOCTE  YMeEHUI NpoBOAMTb  BbIMUCMEHUS  C
MCNOMb30BaHMEM MOHATUS «MaccoBas A0NSA BeLLeCcTBa B pacTBOpey,
OOBEMHbLIX OTHOLUEHMI Ta30B MpU XMMWUYECKUX peakumsax, mMaccbl
BellecTBa unn obbLEma rasos no U3BECTHOMY KONMYECTBY BeLLecTBa,
mMacce unm o6bEMy OOHOrO M3 Y4acCTBYIOLLMX B peakumMym BeLecTB,
TennoBoro adpdekta peakumMm Ha OCHOBE 3aKOHOB COXpaHeHus
MacChbl BeLeCTB, NpeBpaLleHnsi U COXPaHEHNSA 3HEPTUn




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KIACC

Koa

1.1

lNMpoBepsieMbin anemMeHT coaepKaHus
TeopeTnyeckne OCHOBbI OPraHNYecKkon XMmMum
MpeomeT opraHMyeckon XUMWUKW: €€ BO3HWKHOBEHWE, pas3BUTUEe U 3HavyeHne B
NnofnyyeHNn HOBbIX BELLECTB U MaTepuanoB. Teopusi CTPOEHUS OpraHUYeckux
coeanHeHun A.M. byTtnepoBa, eé OCHOBHbIE MOSTOXEHUS

1.2

CTpyKTYypHble (OpMyrnbl OpraHuMyeckux BeLllecTB. [OmMonorusi, M3omepus.
Xumunyeckasi CBA3b B OpraHMYeCcKUX COEAMHEHUSIX — OAMHAPHbIE U KpaTHble
cBsi3u. MNpeacraBneHne o knaccudukaumm opraHM4ecknx BeLLLeCTB

1.3

HomeHknaTypa opraHM4YeckMx coeguHeHun (cuctematudeckas) U TpuBUarnbHble
Ha3BaHUS BaKHENLLMX NpeacTaBUTENeN KNacCoB OpraHMYeCcKnx BeLLeCTB

2.1

2.2

2.3
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2.6

Yrnesogopoasb!

AnKaHbl: COCTaB U CTPOeHue, romornoruyeckuii psg. MeTtaH 1 ataH — npoctenune
npeactaBuMTENM ankaHoB: (U3MYECKME U XMMUYECKME CBOUCTBa (peakumu
3aMeLLeHns 1 TopeHust), HaxoxaeHve B Npupoae, NonyvyeHne n npumMeHeHne

AnKeHbl: COCTaB M CTPOEHMEe, FOMOSIOrMYECKUA psd. OTUNEH U NPONUieH —
npocTtenumMe npencTaBUTENU arnkeHoB: OU3NYECKME N XMMUYECKMEe CBOWCTBA
(peakunn  rMapupoBaHWA, rarioreHUpoBaHus, rugpataumm, OKUCAEHUA W
nosiMmepusawmm), nony4eHne n NnpUMeHeHne

AnkagueHbl: ©yTtagueH-1,3 1 MeTunbytagueH-1,3: CTpoeHune, BaxHeuwme
XUMUYECKNe CBOWCTBa (peakuusi nonmmepusauumm). lNonyvyeHne CUHTETUYECKOro
Kayyyka u pe3uHbl

AInKWHBI: COCTaB U OCODEHHOCTU CTPOEHUS, TOMOSIOrMyeckun pag. AueTuneH —
NpocCTenWwnn npeactaBuTernb arnkMHOB: COCTaB, CTPOEHMWe, duandeckue wu
XMMUYECKME CBOMCTBA (peakumn ruapuvpoBaHus, ranioreHMpoBaHus, rmaparaumm,
ropeHust), nosiy4eHme n NnpumMeHeHmne

ApeHbl. BeH3on: coctaB, CTpoeHue, usanyeckne n XUMUYEcKMe CBOWCTBA
(peakumm ranoreHMpoBaHUA U HUTPOBAHWS), NONyYeHne 1 npuMeHeHue. Tonyon:
cocTtaB, CTpoOeHue, U3N4eckne U1  XMMUYecKMe CBOMCTBa  (peakumu
ranoreHNpoOBaHMS W HUTPOBAHUSA), MNOSTyYEeHUME WU NpUMeEHeHMe. TOKCUMYHOCTb
apeHoB. [eHeTudeckast CBA3b MeXAy YrrnesogoponamMu, npuHagnexawmmm K
pasnu4YHbIM Knaccam

[MpupoaHble UCTOYHUKKM yriesoaopoaos. [pnpoaHbIn ra3 n NonyTHble HePTAHbIE




3.1

rasbl. Hedptb n eé npoucxoxgeHme. Cnocobbl nepepaboTkn HeTU: NEPEroHka,
KPEKUHT (TEPMUYECKMI, KaTanuTuieckun), nmponui. [poaykTbl nepepaboTku
He(TN, UX NPUMEHEHME B MNPOMBbIWSIEHHOCTU U B ObiTy. KaMeHHbIn yronb u
npoayKTbl ero nepepaboTku

Kvucnopoacoaepaline opraHMyeckne coeauHeHns

MpenenbHble 0AHOATOMHbIe CnupPTbl. MeTaHoN 1 3TaHOM: CTPOEHUE, U3nNYeckme
MW XMMUYEeCKMe  CBOMCTBA  (peakuum C  aKTUMBHbIMKM  MeTannamm,
ranoreHoBoAopoAaMu, ropeHue), npumeHeHne. BogopoaHble CBS3N  Mexay
MoneKkynamu cnupTtoB. [lecTBMe MeTaHona U 3TaHomna Ha opraHuM3M YerioBeka.
MHoroaToMHble CNVMPTbl. QTUMEHINMKOMb U FMULEPUH: CTpoeHue, buandyeckme u
XMMUYeckne CBOMCTBA (B3aMMOAEWCTBME CO  LUENOYHBIMW  MeTannamu,
KayeCcTBEHHas peakuusi Ha MHOroaTOMHble CnNUpTbl). [encTBMe Ha OpraHuam
yenoseka. [pMMeHeHne rmuepuHa 1 3TUNEHr KOS

3.2

deHon: CcTpoeHuMe MOnekynbl, (uanyeckme U XMMUYECKMe CBOWUCTBaA.
TokcnyHocTb oeHona. MNpumeHeHne eHona

3.3

3.4

3.5

3.6

4.1

Anbaernapl U keToHbl. ®opManbaerna, aueTanbaerna: CTpoeHue, pusnyeckme u
XMMUYECKME CBOWCTBA (peaKUuMn OKUCINEHUSI U BOCCTAHOBMEHUS!, KaYECTBEHHbIE
peakuun), Nonyy4eHme n NnpuMeHeHne

OpHoocHOBHbIE NpefenbHble KapOoHOoBble KUCNOThl. MypaBbuMHass M yKcycHas
KMCNOTbI: CTpOeHue, (bn3nveckne n XMMmMYeckme cBOWCTBa (CBOMCTBa, obuiuve
ANa  Knacca KUCNOT, peakumsa atepudpmkauun), nonyyeHne u MNpUMEHEHNE.
CTeapnHoBasi 1 ONENHOBAst KUCIOTbl KakK npeacTaBUTENnN BbICLUMX KapOOHOBbLIX
Kncnot. Mbina kak conn BbICLUMX KapOOHOBLIX KMCMOT, UX MOKOLLIEE AENCTBME

CrnoxHble aupbl Kak Npou3BOAHbIE KapOOHOBbLIX KUCIOT. MOpPONU3 CROXHbIX
admpoB. Kupbl. M'maponus xupos. lNpumeHeHne xupoB. brnonornyeckass ponb
XUpos

YrneBoapl: cocTaB, Knaccudpukaums yrneBogoB (MOHO-, AN- U nonucaxapuibl).
[Moko3a — npocTenwnn MoHocaxapui: OCOBEHHOCTU CTPOEHUS MOJIEKYnbl,
n3myeckme n xmmmyeckme CBonCcTBa (B3ammogencTeme ¢ rmgpokcngom meaun(ll),
OKUCNEHNEe amMMumavHbIM pacTBOpOM okcuaa cepebpa(l), BoccTaHOBNEHue,
OpoXXeHue rnoKo3bl), HaxoXAeHne B npupode, nNpuMeHeHue, Buonormyeckas
ponb. PoToCMHTE3. PPYKTO3a KaK M3oMep rmnoko3bl. Kpaxman n uennwonosa Kak
npupogHbie nonumepbl. CTpoeHne kKpaxmana u uennionosbl. dPusnyeckme wu
XMMUYECKME CBONCTBA Kpaxmana (rmaposivs, kayecTBeHHasi peakumsi C M0O4oM)

A3soTcoaepxauwme opraHM4yeckne coeauHeHus

AMWHOKMCIIOTbI Kak amMdqOTEPHbIE OpraHnyeckne coeguHeHusi. dusndeckmne wu
XUMUYECKNEe CBOWCTBA aMUHOKUCIIOT (Ha npumepe rnuvuuHa). buonorunyeckoe




3HayeHne ammnHokmncnort. Nentngbl

4.2

Benkn Kkak npupoaHble BbICOKOMONEKYNsSipHble coeauHeHus. [lepBuyHas,
BTOPUYHAA WM TpeTudHas CTpykTypa 6enkoB. XumMuyeckne CBOWCTBA OENKOB:
rMAPONU3, AeHaTypauunsi, Ka4eCTBEHHbIE peakumm Ha benku

BblcokoMoneKynsipHble CoOeAMHEHMS

5.1

5.2

Koa

OCHOBHbIE MOHATUS XUMWUWU BbICOKOMOINEKYNSPHBLIX COEAMHEHWU: MOHOMEp,
nonumep,  CTPYKTYpHOe  3BEHO, CTEeMeHb  fonuMMepusauun,  cpeaHsis
MonekynsipHasi macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOSIEKYISIPHbIX
coeMHEeHWI — NonNnMMepu3aLmsa 1 NONMKOHAEeHcaLMs

JKkcnepuvMeHTanbHble MEeTOAbl W3Yy4YeHUsi BELWIEeCTB M UMX NpeBpaLleHuit:
03HaKoMIieHne ¢ obpasuamm NPMPOAHbLIX U MCKYCCTBEHHbLIX BOJIOKOH, MracTmacc,
Kay4yKoB. [ony4yeHne CUHTETUYECKOro Kayyyka 1 pe3uHbl

11 KINACC

MpoBepsiemMbIi 3neMeHT cogepkaHus

1.1

TeopeTquCKme OCHOBbI XMNA

XUMHN4eckmn anemeHT. AToMm. Agpo aToma, M30ToMbl. ANEKTPOHHas oborouka.
OHepreTMyeckme ypoBHU, NOAYpPOBHU. ATOMHble opbutanu, s-, p-, d-afleMeHTHI.
OcobeHHOCTN pacnpeneneHnst afeKTPOHOB NO opbuTanam B aToOMax 351EMEHTOB
nepBbIX YETbIPEX NEPMOAOB. DNEKTPOHHAA KOHUrypaumnsa aToMoB

1.2

Mepuogunyecknin 3akoH 1 lNepunognyeckas cuctema XMMmnyecknx anemeHtos .M.
MengeneeBa. CBs3b nepuoamMyeckoro 3akoHa wu [lepuogmyecko CUCTEMBI
XumMmndeckmnx anemeHtoB [.. MeHaoeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUS
aTtomMoB. 3aKOHOMEPHOCTM W3MEHEHUSI CBOMCTB XUMWUYECKMX IMIEMEHTOB W
obpasyemMbiX MMW MNPOCTbIX W CIIOXHbIX BELECTB MO rpynnaMm wn nepuogam.
3HayeHne NepnoamMyeckoro 3aKkoHa B pasBmMTUM HayKu

1.3

1.4

1.5

CtpoeHne BewectBa. XuMmudeckass CBsA3b. Buabl XMMMYECKOW  CBA3U
(koBaneHTHasa HenonspHasi M NONdApHas, WOHHas, MeTannuyeckas). WOoHbI:
KaTMOHbI N aHNOHbI. MexaHn3mbl 0b6pa3oBaHNS KOBANeHTHON XUMUYECKOW CBS3U
(0BMEeHHbI 1 AOHOPHO-aKLEeNTOPHbIN). BogopoaHas cBs3b

BaneHTHOCTb. OnekTpooTpuuatenbHOCTb. CTENEHb OKUCIIEHUS

BewecTtBa MONEKynNsApHOro M HEMOIEKYNAPHOrO CTPOEHUA. 3aKkOH NMOCTOSIHCTBA
CcoCTaBa BellecTBa. Tunbl KPUCTANIMYECKMX PELETOK. 3aBUCMMOCTb CBOWCTBA
BELWEeCTB OT TUNa KpUcTannmyeckon peleéTkn. NoHaTne o AncnepcHblx cuctemax.
NcTuHHbIE M KONNoungHble pacTBopbl. MaccoBasi 40N BewlecTBa B pacTBoOpe




Knaccudumkauuna HeopraHMyecknx coeguHeHnn. HomeHknatypa HeopraHMyYecKmnx

1.6
BELeCTB
XumMmndeckas peakuus. Knaccmumkaums XuMnMYecknx peakunin B HeopraHny4eckom
1.7 N OpraHMYeckon XMmMmn. 3aKOH COXpPaHEHUS1 MacChbl BELLECTB, 3aKOH COXpaHEeHUs
N NpeBpaLleHnst SHEPTNN NPU XMMUYECKMX peakLmnsax
1.8 CKopOCTb peakumu, eé 3aBUCUMOCTb OT PasfiMyHbIX (daKkToOpoB
19 ObpaTtumble peakunn. Xumudeckoe paBHoBecue. PakTopbl, BNUsSIKOWME Ha
' COCTOsIHME Xummyeckoro pasHoBecusi. MpuHumn Jle Wartenbe
OnekTponuTtuyeckas guccounaums. CunbHble n crnabble anekTponutbl. Cpeaa
1.10 BOAHbIX PaCTBOPOB BELLECTB: KACMas, HenTpanbHas, WwernoyHasa. Peakumm MoHHOro
obmeHa
1.11 OKnCnMTENBHO-BOCCTAHOBUTENBHbIE peaKLmm
2 HeopraHun4deckast xumus
HemeTtannol. lNonoxeHne HemeTannos B [lepnognyeckon cucteMe XMMUYECKUX
21 anemenToB .M. MeHgeneeBa n 0cobeHHOCTM CTpoeHuss aToMoB. Pusmyeckme
CBOMCTBa HemeTannoB. ANMNOTponusi HemeTansnioB (Ha npuMepe Kucropoaa,
cepsbl, hocdopa n yrnepoaa)
XnmMmyeckme CBOWCTBA BaXHEWWMX HemeTannoB (ranoreHoB, cepbl, as3oTa,
29 doccopa, yrnepoga U KPEMHMSA) WU UX  COeAMHEHMn  (OKCMAOB,
Kncrnopogcogepxalumx — KMCNOT, BOAOPOAHbLIX  coeauHeHun). [lpumeHeHune
Ba)KHEMLUNX HEMETANNOB U UX COeANHEHNI
Metannbl. [lonoxeHne meTannoB B [lepyogmMyeckon cCUCTEME XUMMUYECKUX
23 anemeHToB .M. MeHgeneeBa. OCOBEHHOCTUN CTPOEHUSA 3NEKTPOHHbBIX 000NoYeKk
atomoB wMmeTannoB. O6wwue dusnyeckne cBonctBa MeTtannoB. Cnnasbl
MEeTanmnoB. ONEKTPOXUMUYECKUN PAS HAaNPsXKeHUA MeTansmos
XnmMmyeckme CBOMCTBAa BaXXHENLUMX METanNoB (HAaTpUN, Kanun, Kanbuuim, MarHumn,
2.4 antOMUHUIA, UWHK, XPOM, Xenes3o, menb) u ux coeanHeHun. Ob6uwme cnocobbl
nonyyeHns metannos. NpumeHeHne meTansnos B ObITy 1 TEXHUKE
25 "eHeTn4eckasa CBSA3b HEOPraHNMYECKUX BELLECTB, NpUHAgnexawmnx K pasnnyHbiM
Knaccam
3 XUMUSA N XKU3Hb
Ponb xumum B obBecnevyeHun 3SKONOrnM4eckon, IHEepPreTMYeckom U MULLLEBON
3.1 6esonacHoCTW, pasBuUTMM MeauuuHbl. [OHATUE O Hay4dHbIX MeTodax MO3HaHWUSA
BELLECTB M XUMUYECKNX peaKLmii
39 MpeactaBneHns 06 oOLWMX HayYHbIX MPUHLMNAX MPOMBbILLSIEHHOrO MNOSy4YeHus

BaXXHEWLINX BeLlecTB. YenoBek B MMpe BELLECTB M MaTepuaroB:. BaXHeunue




cTpouTelibHble MaTepuarbl, KOHCTPYKUUMOHHbIE MaTepualbl, KpacCKW, CTEKIO,
KepaMuka, mMatepuarnbl AInA 3NEeKTPOHUKW, HaHOMaTepuanbl, opraHn4yeckne wu
MUHeparibHble yp,o6peH|/|;|

3.3

Xumusi 1M 300poBbe YerioBeka: MpaBuiia WCMONb30BaHWUS  JNEKAPCTBEHHbIX
npenapaTtoB, npaBuna Ge3onacHOro WCronb3oBaHUS npenapaTtoB ObITOBON
XVIMUU B NOBCEAHEBHOM >KU3HM
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