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MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA NMPOrPAMMA
y4yebHoro npeameTta «XumMus»
(6a3oBbIN ypoBeHb)
ana obyyvarowmxes 10-11 knaccos



NOACHUTEJIbHAA 3ANMUNCKA

[Mporpamma no XxuvMuUM Ha YpPOBHE cpegHero obuwero obpasoBaHUsA
pa3pabotaHa Ha ocHoBe depepanbHOro 3akoHa oT 29.12.2012 Ne 273-903 «O6
obpasoBaHum B Poccuiickon ®Pepepaumny, TpeboBaHuM K pesynbTatam
ocBoeHust degepanbHon obpasoBaTenibHOM nNporpaMmbl  cpegHero  obulero
obpasoaHusa (POl COO), npeactasneHHbIX B PegepanibHOM rocyaapCTBEHHOM
obpasoBaTtenbHoM cTaHgapte COO, ¢ yyétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumusi» B obpasoBaTesibHbIX OopraHusaumax Poccuickon
denepaunn, peanusyloLNX OCHOBHble obpasoBaTefibHble Mporpammbl, U
OCHOBHbIX nonoxeHnn «CTtpaTternn pasBuTUA BocnuUTaHuss B Poccunckon
depnepaumn Ha nepuog o 2025 roga» (PacnopsikeHue lNpasutensctea PP ot
29.05. 2015 Ne 996 - p.).

OcHoBy nogxonoB K pa3paboTke nporpamMmbl MO XUMUU, K onpeneneHuto
obuwen crpatermm oOy4YeHusl, BOCNUTaAHMA W pas3BUTUA  obyvarowmxcs
cpeactBamu ydebHoro npegmeta «Xumma» gna 10—-11 knaccos Ha ©6a3oBOM
YPOBHE  COCTaBWUNIM  KOHUeNnTyanbHble  nonoxeHns ®rOC COO o
B3aMMOODYCIOBMEHHOCTN Lenen, cogepxaHusi, pesynbTaToB OO0y4YeHnsa u
TpebOoBaHMM K YPOBHIO MOArOTOBKWN BbIMYCKHUKOB.

Xnmuyeckoe obpasoBaHue, nonyvyaemoe BbIMYCKHUKaMMK
obuweobpasoBaTenbHOM OpraHM3aumMn, SBRASETCA HEOTbEMSIEMOW 4acTblo MX
obpasoBaHHOCTM. OHO CRYXWT 3aBepliarwwmM 3dTanoM peanumsauum Ha
COOTBETCTBYIOWEM eMy 06a30BOM YpPOBHE KIHOYEBLIX LEHHOCTEW, MPUCYLLNX
LEefIoCTHON CUCTEME XUMMYECKOro obpasoBaHus. OTU LEHHOCTU KacalTcs
MO3HAHWSA 3aKOHOB NpuUpoAbl, (OPMUPOBAHUS MUPOBO33PEHUA U 0OLLen
KynbTypbl 4efioBeka, a TaKkKe 3Konormdeckm OOOCHOBAHHOIMO OTHOLUEHUA K
CBOEMY 3[00pOBbIO U NpupoaHon cpefe. Peanuayetcs xmmmnyeckoe obpasoBaHue
obyvalowmxcsa Ha YypoBHe cpegHero obuwero obpasoBaHust cpeacTBamu
yyebHOro npegmeta «XumMugay, cogepXaHue W  MNOCTPOeHMe KOTOpPOoro
onpegeneHbl B NporpaMMe no XMMuUM C YH4ETOM cCrneumpurkm Hayku xmmuum, eé
3Ha4YeHNsa B NO3HaHMK NPUPOaLI U B MaTepuasnibHON XU3HU obLLecTBa, a Takke C
yy4€ToM OOWmMx Uuenem u MNPUHUMMNOB, XapaKTEPU3YILWNX COBPEMEHHOE
COCTOSsIHME cuUCTeMbl cpeaHero obuero obpasoBaHusa B Poccuinckon degepauyun.

XUMUS KaK 9NEMEHT CUCTEMbl €CTECTBEHHbIX HayK urpaet ocobyk posnb B
COBPEMEHHOW UMBUNM3aALNK, B CO34aHNN HOBOW 6a3bl MaTepmnaribHOM KynbTypbl.
OHa BHOCUT cBOW BKMag B OpPMUPOBaAHME paUMOHANbHOrO Hay4HOro
MbILLIEHNA, B CO34aHNe LerioCTHOro npeacTtaBreHns 06 okpyKatowem Mupe Kak
0 eJuHCTBE NpUpoabl U YenoBeka, KoTopoe POPMUPYETCH B XMMUM Ha OCHOBE
MOHUMaHUSA  BELLECTBEHHOrO0 COCTaBa OKpyXawlwero Mupa, OCO3HaHUS
B3aMMOCBA3N MeXOy CTPOEeHMEM BeELLEeCTB, UX CBOMCTBAMU U BO3MOXHbIMU
obnactamu npuMeHeHns.

TecHo B3aMMOOENCTBYA C APYIMMU €CTECTBEHHbLIMU HayKamMu, XMMUA ctana
HEOTHLEMSMIEMON 4YacTbld MMPOBOWM  KyNbTypbl, HEOOXOAUMbIM  YCOBUEM
YCNELIHOro Tpyaa 1 XM3HW Kaxaoro yneHa obuwectsa. CoBpeMeHHas XMMUS Kak
Hayka co3uaaTeribHasl, Kak HayKa BbICOKMX TEXHOJSIOMM HanpasrieHa Ha peLleHne
rnobanbHbIX NpobriemM YCTOMYMBOIO pPasBUTUS YerioBeyecTBa — CbIPbEBOW,
9HEepreTMYeCcKon, NULLEBOM, AKoNornyeckon 6e3onacHOCTM N OXpaHbl 300POBbS.



B cooTtBeTcTBUM C OOBWMMKM uLensMU U NpUHUMNAMK CpegHero obuiero
obpasoBaHua copepxaHuve npeameta «Xumusa» (10-11 knaccbl, 6a30Bbi
YPOBEHb M3YyYEHUSs!) OPUEHTMPOBAHO MPEUMYLLECTBEHHO Ha OBLEKYNbTYPHYH
NoAroTOBKY obyvarowmxcs, HeobGxoanmyto M ansa BbIpabOTKM
MUPOBO33PEHYECKMX OPUEHTUPOB, YCMELLUHOrO BKMKYEHUA B XWU3Hb COLMyMa,
npogormkeHns obpasoBaHMss B pasfuYHbIX  06nacTaX, He  CBA3aHHbIX
HenocpeacTBEHHO C XUMUEN.

CoctaBnsawowmmn npegmeta  «Xvmus» aBnAOTCA 6as3oBble KypCbl —
«OpraHundeckaa xmmus» n «Obwan n HeopraHMyeckass XMMUSI», OCHOBHbIM
KOMMOHEHTOM COAEPXKaHNA KOTOPbIX ABNAKTCA OCHOBbI 6a30BOW Hayku: cuctema
3HaHW MO HEOPraHMYeckon XMMUK (C BKMOYEHUEM 3HaHWN 13 obLLen XMMnn) u
opraHnyeckon xmmun. dopMmmnpoBaHmMe OAHHOM CUCTEMbI 3HAHUM MPU U3YHEHUU
npegmeTta obecnevymBaeT BO3MOXHOCTb PaCCMOTPEHUA BCEro MHoroobpasus
BELLLECTB Ha OCHOBE OBLLNX MOHATUIN, 3aKOHOB N TEOPUIA XUMUN.

CTpykTypa cogepxaHus kypcoB — «OpraHuyeckas xumma» n «Obwasa wm
HeopraHmnyeckasa xumusi» copmMmpoBaHa B NporpamMme no XMMWUM Ha OCHOBE
CUCTEMHOrO nogxoda K uM3ydeHuwo y4yebHoro matepmana u obycrnosreHa
nctopnyeckn  0oOOCHOBaHHbIM  pas3BUTMEM  3HAHMW  Ha  onpeaenéHHbIX
TEeOpeTU4EeCKUX YPOBHAX. Tak, B KypCe OpraHuM4eckom XuMMUKW BeLlecTBa
paccMaTpuBalOTCA Ha YPOBHE KIAaCCUYECKON TEOPUN CTPOEHUSI OpraHUYeCcKux
COeQVHEHNN, a Takke Ha YpPOBHE CTEpPEeOXMMUYECKUX W  3MEKTPOHHbIX
npegcraBneHnn o CTpoeHuMn BewecTB. CeegeHuss 06 u3yvyaemblx B Kypce
BELLLECTBaxX Aal0TCs B pa3BUTUM — OT YrieBogopPOa0B A0 CIOXHbIX Bronornyecku
aKTMBHbIX coefuHeHUNn. B Kypce opraHuMyeckom XuMMWUK MNOsyyarT pasBuUTUE
cbopMMpOBaHHbIE Ha ypOBHe OCHOBHOIO obuiero obpasoBaHus
nepBoHavasribHble NPeACcTaBfeHNs O XMMUYECKOM CBA3W, KNacCUPUKALMOHHbIX
npu3Hakax BeLLeCTB, 3aBUCMMOCTU CBOWCTB BELLECTB OT WX CTPOEHUS, O
XUMUYECKOWN peakunu.

Mog HoBbIM yrnomMm 3peHna B npeamete «Xmmusi» 0as3o0BOro ypOBHS
paccMaTpuBaeTCcsa W3YYEHHbIW Ha YPOBHE OCHOBHOro obuiero obpasoBaHus
TeopeTndeckun matepuan un ¢akTonorMyeckme cBeaeHUs O BewecTBax WU
XUMUYECKON peakumun. Tak, B YacTHOCTU, B kypce «Ob6Llasa n HeopraHudeckas
XnmMusi» oby4varLmmca npeaoctaBnaeTcd BO3MOXHOCTb OCO3HaTb 3HaYeHue
NepuoanNYecKoro 3akoHa C obLLETEOPETUYECKNX U METOAONOMMYECKUX NO3NLINNA,
rmnybxe nMOHATb WUCTOpPUYECKOE U3MEHeHUe QYHKUMIA 3TOro 3akoHa — OT
obobuwatoien 40 OO6BACHSOLWEN U NPOrHO3UPYIOLLIEN.

EonHas cuctema 3HaHUn O BaXKHEMLLNX BeweCcTBax, NX coCTaBe, CTPOEHUM,
CBOMCTBaX M MPUMEHEHUM, @ TaKKe O XUMUYECKUX peakumsix, UX CYLLUHOCTU U
3aKOHOMEPHOCTAX NpoTekaHus ponosniHsaetca B kypcax 10 u 11 knaccos
afleMeHTaMn cofepXaHusl, UMEKLWUMN KyNbTYPONOrM4yecknn 1 nNpuKIagHon
xapaktep. OTU 3HaHuUs Crnocob6CTBYIOT MOHUMaHUIO B3aMMOCBA3M XUMWUWN C
APYrMMU HayKamMu, pacKkpbiBalOT €€ pofib B NO3HaBaTeNlbHOW W MNpakTUYeCcKOm
AEATEeNbHOCTU 4YerioBeka, CnocOOCTBYIOT BOCMUTAHUIO YBaXKeEHUs K Mpoueccy
TBOpYeCcTBa B 06MacTn Teopum N NPaKTUYECKUX NPUNOXKEHUA XUMUKW, NOMOratoT
BbIMYCKHUKY OpPWEHTUPOBATbCA B OOLWECTBEHHO W JIMYHOCTHO 3HAYUMbIX
npobnemMax, CBA3aHHbIX C XMMUEN, KPUTMYECKN OCMbICNMBATL MH(OpMaLUo n
NMPUMEHATL €€ Anda MNOMNOSIHEHNA 3HaHUW, pPELUEHUS WHTeNseKTyasnbHbIX W



9KCMepUMEHTanbHbIX UCcnegoBaTenbCkMx 3agad. B uenom copepxaHue
yyebHOro npegmeta «XuMusi» OAHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO Ha
dopmumpoBaHue y oby4varoLmxcs MUPOBO33PEHYECKON OCHOBbI OS5 NMOHUMaHUS
dunocodpcknx naen, Taknmx Kak: matepuanbHOe €OWUHCTBO HeOpraHU4eckoro u
OpraHnM4yeckoro mupa, 0OyCrOBMEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOOHLIX SBMEHUW MNYTEM 3KCNEepuUMeHTa W
peleHnsT NPOTUBOPEYNA MeXAy HOBbIMM (akTamMum U  TeopeTU4eCKUMM
npeanochbifikaMn, OCO3HaHME POSN XUMUM B PELLEHUN IKONOrMYECKnX npobnem,
a Takke npobrniem cbepexeHus aHepreTUYecKUx PecypcoB, CbipbdA, CO3L4aHUS
HOBbIX TEXHOJSIOMMI 1 MaTepuaros.

B nnaHe pelweHns 3agay BOCMMTaHWSA, pasBUTUS W coumanusauum
obyvaloLmxca npuHATbIE MPOrpaMMon MO XUMUM MNOAXOAbl K OnpeaerneHuto
COAepXaHua W MOCTPOeHUa npeameTa npegycMmatpmealoT  opMupoBaHue
YHMBEpCasnbHbIX Y4ebHbIX AencTBU, wumerowmx 6a3oBoe 3HayeHune gng
pasnu4YHbIX BWOOB [LEATENbHOCTU: pelleHus npobnem, noucka, aHanus3a u
obpaboTkm  MHGpopmMauun, HeobxoauMmbix ANA  NpuobpeTeHns  onbiTa
NPaKkTU4YeCKoM W UCCneaoBaTeSIbCKON LeATENbHOCTU, 3aHMMaloWen BaXHoe
MECTO B MO3HAHUN XUMUMN.

B npaktuke npenogaBaHWA XMMUM KaK Ha YpPOBHE OCHOBHOro ob6Liero
obpasoBaHusl, Tak W Ha YpOBHe cpedHero obuiero obpasoBaHus, npu
onpegeneHnn copepXaTenbHON XapakTepUCTUKM Lenen udyyvyeHus npegmeta
HanpaBfieHWeM MEepPBOCTENEHHOMW 3HAYMMOCTM  TPAAWMUMOHHO  NPU3HAETCSH
dopMMpoBaHME OCHOB XMMWYECKOW Haykm Kak obnactu COBPEMEHHOro
€CTEeCTBO3HaHUs, MPaKTUYEeCKON [esATeNnbHOCTU YenoBeka W Kak OAHOro u3s
KOMMOHEHTOB MUPOBOM KynbTypbl. C METOANYECKOM TOYKM 3PEHNSA TaKOW NOLX04,
K onpeaeneHunio Lenen nsydeHnsa npegmMmeTa siBfsieTcAa BrnonHe onpaBaaHHbIM.

CornacHo OaHHOW TOYKe 3PEeHUs rfaBHbIMU LEeNsaMu U3ydeHnsa npegmeta
«Xumusi» Ha 6aszoBom yposHe (10 —11 kn.) aBnsOTCA:

e (opmMupoBaHME CUCTEMbI XUMWYECKUX 3HAHUMA KaK BaXXHenwen
COCTaBNALLEN €CTECTBEHHO-HAY4YHOW KapTUHbI MMpa, B OCHOBE KOTOPOW
nexart KntoveBble NOHATUA, (PyHOAMeHTasnbHble 3aKOHbI Y TEOPUU XUMUMU,
OCBOEHME A3blka Hayku, YCBOEHME U MOHUMaHMe CYLIHOCTU LOCTYMHbIX
0600LLEeH MMPOBO33PEHYECKOro Xapakrepa, 03HaKoOMIIeHUe C UCTOpUEN
NX Pa3BUTUSA N CTAHOBIEHMS;

e (opmMMpOBaHME W pasBUTME NPEACTaBNEHUA O HayYHbIX MeTodax
MO3HAHWS BELWEeCTB UM XUMUYECKUX peakuui, Heobxoaumblx Ond
npnobpeTeHnsa yMeHUn OpUEHTUPOBATLCH B MUPE BELLECTB U XUMUYECKMX
SABNEHUN, MMELLNX MECTO B Npupoae, B NPaKTUYECKOM N NOBCEOHEBHOWN
XU3HU;

e pasBUTME YMEHUA N cnocoboB  OEATENbHOCTW, CBA3AHHbLIX C
HabnogeHnem 1M OBbSACHEHMEM  XMMMYECKOro  3KCNepuMEHTa,
cobntogeHem npasun 6esonacHoro obpatleHns ¢ BeLLecTBaMu.

Hapsgy ¢ 3Tum, cogepxaTenbHas XxapakTepucTuka uenem w 3agad
n3ydeHnsa npegMmeta B nporpaMmme no XMMUMM YTOYHEHA U CKOPPEKTMpOBaHa B
COOTBETCTBMM C HOBbIMM MpuOpuUTETaMM B CUCTEMe cpegHero obuiero
obpasoBaHusa. CerogHst B npenogaBaHnn XMMnn B Gorbluen CTeneHn oTaaércs
npegnovTeHne NPaKTUYECKOM KOMMOHEHTE coaepKaHus 00y4eHus,



OPVMEHTMPOBAHHOW Ha MOAFOTOBKY  BbINyCKHMKa  obLlieobpasoBaTenbHON
opraHusauuu, Bnagewwero He Habopom 3HaHuMA, a QYHKUMOHANbLHON
rPaMOTHOCTbIO, TO €CTb cnocobamm 1 yMEHUSIMU aKTUBHOIO NOYYEHUS 3HAHUI U
NPUMEHEHUS UX B pearnibHOM XN3HW OS1S peLleHns NpakTUYeCcKmxX 3agad.

B cBA3n c aTMmM npu udydeHunm npeameTa «XuMus» OOMUHMpPYOLLEe
3HayeHue NpuobpeTaloT Takne uenu n 3agayu, Kak:

aganTtaums obyyarLmnxca K yCroBmMaM AMHaMUYHO pasBMBatoLLEroca Mmpa,
dopMupoBaHMe  MHTENNEeKTyarnbHO  pasBUTOM  JIMYHOCTM, FOTOBOM K
camoobpas3oBaHuMto, COTPYAHUYECTBY, CAMOCTOATESNIbHOMY MPUHATUIO TPAMOTHbIX
peLIeHN B KOHKPETHbIX XXM3HEHHbIX CUTyauusiX, CBA3aHHbIX C BellecTBaMu U nX
NPUMEHEHUNEM;

dopmmpoBaHMe y 0Oy4aloLMXCA  KMNOYEBbIX HaBbIKOB  (KMOYEBbIX
KOMMNETEHUUN), UMEILWNX YHMBEpCcaribHOe 3HayYeHue ANA pasfuyHbIX BUAOOB
OEATEeNnbHOCTU:  pelweHna npobnem, noucka, aHanm3a U 0bpaboTku
NHpopmaLmn, HeoBXoaUMbIX 4NA NPUOBPETEHMS ONbiTa AEeATENbHOCTU, KOTOpas
3aHMMaeT BaXXHOEe MECTO B MO3HaHUM XUMUMK, a Takke Ofs OUEHKUM C No3vumin
aKonornyeckon 6e3onacHOCTM xapakTepa BIUAHUA BeLEeCTB U XUMUYECKUX
NpOLLEeCCOB Ha OpraHM3M YenoBeKa U NPUPOAHYH0 Cpeay;

pa3BuTME MO3HaBaTENbHbIX MHTEPECOB, MHTEMNNEKTyanbHbIX U TBOPYECKNX
cnocobHocTen obyvarowmxcsa: CnocobHOCTU CaMOCTOATENbHO npuobpeTaThb
HOBble 3HaHWS MO XMMWUW B COOTBETCTBUW C XXUIHEHHbIMM MOTPEeBHOCTAMM,
MCNosnb3oBaTb COBPEMEHHbIE MHEOPMALMNOHHbIE TEXHOMOrMM ANA Moucka U
aHanmsa y4ebHOM W Hay4vyHO-MOMNyNsipHOWM  MHOPMAUUN  XMMUYECKOrO
cogepXxaHus;

dopmmpoBaHmMe un pasBuTME Yy 00y4valoMXCs  acCounaTUBHOIO U
FNIOTMYECKOro  MbILNEHNs, HabngaTenbHOCTM, COBPaHHOCTW, aKKypaTHOCTW,
KOoTopble O0COBEHHO HeobxoauMMbl, B YaCTHOCTWM, MpU MNMAHUPOBAHUN U
NpOBEAEHNN XMMNYECKOrO 3KCNEPUMEHTA;

BOCNUTaHMe y obyvalowmxca yOexagEHHOCTM B FYMaHUCTMYECKOM
HanpaBneHHOCTU XMMWUWN, €€ Ba)KHOW Ponv B pelleHuu rnobanbHblix npobnem
paunoHarnbHOro NpupoaonoSib30BaHNSA, MOMOSIHEHNSA 3HEepPreTUYecKUx pecypcoB
N COXpaHEeHUs1 MPUPOAHOro PaBHOBECUKS, OCO3HAHUA HeobxoamMmocTn 6epexHoro
OTHOLUEHNSA K Npupoae M CBOEMy 3[0POBbLI0, a Takke npuobpeTeHus onbiTa
MCNOSIb30BAHNA MOMYYEHHbIX 3HAHUW ONA NPUHATUS TPaMOTHbIX peLlleHUA B
CUTyaumsax, CBA3aHHbIX C XUMUYECKUMUN SIBNIEHUSMMW.

B yyebHOM nnaHe cpegHero obuwero obpasoBaHus npeaMeT «XUMus»
6a30BOro ypoBHsi BXoAMT B cocTaB « EcTeCTBEHHO-HaAy4YHbIX NPEaMETOB>.

O6uwee 4ncno 4acoB, OTBEAEHHbLIX ANS M3YYEHUs XMMUKU, Ha Ga3oBOM
ypoBHe cpegHero obuero obpasoBaHusi, coctaBnseT 68 yacos: B 10 knacce — 34
yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 4ac B Hegento).



COOEPXAHUE OBYYEHUA
10 KITACC
OPIFAHUYECKAA XUMUA

TeopeTnyeckme 0OCHOBbI OPraHN4YeCKOU XUMUU

[MpeomeT opraHn4yeckon XMmMmnn: e€ BO3HUKHOBEHUE, pasBUTUE N 3HAYEHne
B NOJSTyYEHMM HOBbIX BELLECTB U MaTepuanoB. Teopus CTPOEHUS OpraHUYecKnx
coeguHeHnn A. M. byTtnepoBa, €€ OCHOBHble MOMOXEHUs. CTPYKTYpHblE
doopmyrnbl opraHM4eckmx BewecTts. [omonoruda, nsomepmnsa. Xmmmyeckasa cBsisb B
OpraHn4yecKkux CoeANHEHUsIX — OANHAPHbIE N KpaTHbIE CBA3MW.

[MpencraBneHne o knaccudukauum opraHnyecknx BewecTs. HomeHknartypa
OpraHM4yeckux COoeAuHEeHUn (cuctemMatmyeckasl) W TpuBMalnbHble Ha3BaHUS
BaXKHEMNLLMX NpeacTaBuUTENeNn KraccoB OpraHNYecKmnx BeLecTB.

OKCnepuMeHTanbHble MeToAbl M3YyYeHUs BEeLWecTB W UX MNpeBpaLLeHui:
O3HakomrneHne c obpasuamMu OpraHM4YecKMxX BeLLeCTB U MaTepuanamm Ha ux
OCHOBe, MOAenMpoBaHME MOJSIEKYST OpraHM4yeckux BeLlecTB, HabnwogeHue wu
onucaHue OEeMOHCTPAUMOHHbLIX OMbITOB MO NpPEeBpaLLeHno  opraHM4ecKunx
BELLLECTB Npu HarpeBaHuu (NnaBneHne, obyrnmBaHmne n ropeHne).

Yrnesogopoabl

AnkaHbl: CcOCTaB M CTpOeHue, romosniorndeckmn psg. MetaH m ataH —
npocTenune npeacraBuTenn arkaHoB: (PU3MYecKMe U XMMUYecKne CBOWUCTBA
(peakumMm 3aMelleHna U TFopeHusl), HaxoXgeHue B npupoae, nonyyvyeHue u
NpUMeEHeHwue.

AnKeHbl: COCTaB U CTPOEHWNE, rOMOSIOrMYEeCcKNUn pad. ATUEH N NPONUIeH —
npocTenune npeacraBuUTenn arnkeHoB: (PU3MYECKME U XMMUYECKne CBOWUCTBA
(peakunn rvapupoBaHus, ranoreHMpoBaHWdA, rugpartauuu, OKUCIIEHUA W
nosiMMmepusaunn), NnosiydeHne n npuMmeHeHme.

AnkagueHbl: 0ytagneHn-1,3 n metunbytaguneH-1,3: CTpoeHne, BaxHenwune
XMMUYEeCKMe CBOMCTBa (peakuus nonumepusaunn). MNonyyeHme CUHTETUYECKOrO
KayyyKka 1 pe3uHbl.

AnNKWHbLI: CcOCTaB U OCOBEHHOCTU CTPOEHUSA, TFOMOSIOrMYECKUA  pagd.
AuetuneH — npocTerwnin npeacTaBUTENb alfikMHOB: COCTaB, CTPOEHMe,
dunsmnyeckme n XuMmnyeckune CBOMCTBa (peakuum rmapupoBaHus,
ranioreHnpoBaHus, rmapaTtaunmn, ropeHns), nonyyeHme n NpUMeHeHue.

ApeHbl. beH3on: coctas, cTpoeHne, PU3NYECKNE N XUMUYECKUE CBOMCTBA
(peakumm ranoreHMpoBaHUSA U HUTPOBAHWUSA), NONyYEeHUEe U NpuMeHeHune. Tosyon:
cocmas, cmpoeHue, u3udeckue U Xumu4yeckue cgolcmea (peakuyuu
2aslo2eHuUpo8aHuUs U HUMPOBaHUsl), rnosiydeHue U rpumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTnyeckas CBA3b MexXay yrrnesogopodamMu, NpuHaanexawmmm K
pasnnyHbIM Knaccam.

[MpupogHble WUCTOYHWUKKM yrneBogopodoB. [1puMpOAHbLIM ra3 M MNONyTHble
HedTaHble rasbl. HedpTe n eé npoucxoxaeHune. Cnocobbl nepepaboTkn HedTH:
neperoHKa, KpekuHr (TepMu4ecKkumn, KaTanutudeckun), nuponua. [lpoaykTbl
nepepaboTkn HePTU, X NPUMEHEHME B NPOMbILLSIEHHOCTU N B ObITY. KaMeHHbIN
yrofib U NPOAYKTbI €ro nepepadoTKu.



JKcnepuMeHTarnbHble MeToAbl WM3YYEHUS BewecTB U UX NpeBpalleHUNn:
O3HakoMmIieHne ¢ obpasuamMum nnacTMacc, KayydyykoB W pe3uHbl, KOSneKkuuu
«Hedptb» 1 «Yronb», MoOOenNuUpoOBaHME  MOSEKyn  YrrneBo4opodoB U
ranoreHonpou3BoAHbIX, MNPOBEAEHNEe MNpakTU4eckom paboTbl:  MNonyveHune
3TUNEeHa N n3y4YeHne ero CBOUCTB.

PacuyéTHble 3agaun.

BbluMcneHna no ypaBHEHMIO XUMMYECKOM peakumm (maccbl, 06béma,
KonMyecTBa MCXOOQHOMo BewecTBa Unn Npoaykra peakuum rno M3BeCTHbIM Macce,
00bEMY, KONMYECTBY OAHOMO M3 UCXOOHbIX BELLECTB UNN NPOAYKTOB peakuun).

Kucnopopcopepxawme opraHmyeckme coeauHeHuns

[MpeoenbHble ogHoOATOMHble CcnupTbl. MeTaHoN W 3TaHOM: CTPOEHME,
du3myeckne n XMMMYecKkne CBOMCTBA (peakuuMm C akTUBHbIMW MeTasnsiamu,
ranoreHoBogopodaMn, ropeHue), npuMeHeHue. BoaopoaHble CBA3N MexXay
MOseKyrnamu cnmpToB. [lecTBME MeTaHOMNa 1 3TaHoMa Ha OpraHn3mM 4YerioBeka.

MHoOroatoMHble  CMMPTbl.  JTUMEHITIMKOSNIb U TNIMUEPUH:  CTPOEHME,
dun3myeckne u XMMUYECKME CBOWCTBA (B3aMMOLEWCTBME CO  LUESNTOYHbIMU
MeTannamu, KadecTBeHHasa peakuns Ha MHOroatoMHble CnupThbl). [encTene Ha
opraHusm yenoseka. [pumeHeHne rnuuepuHa n 3TUNEHINUKONS.

deHon: CcTpoeHWe Mornekynbl, U3MYecKne u XUMUYEeCKMe CBOWCTBA.
TokcnyHocTb dpeHona. MNpumeHeHne eHona.

Anbgervagbl U KemoHbl. dopmanbgerng, auetanbaerug:  CTPOeHue,
dun3myeckne n xmmmyeckne CBOMCTBa (peakumm OKUCHEHUA N BOCCTAHOBIEHUS,
Ka4yeCTBEHHbIE peakunn), Nosy4eHne n NnpuMeHeHne.

OAOHOOCHOBHbIE nNpeaenbHble KapOoHOBble KUCNOTbl. MypaBbmHas w
YKCYCHasi KACIOTbl: CTPOeHne, omsnyeckne n Xxmmmyeckme ceoncTea (CBOMCTBA,
obwmne pgns  knacca  KWACMOT, peakuus  atepudpukaumn), nonyyvyeHve u
npumMmeHeHne. CTeapnHoBasa N OfieMHOBAs KUCIOTbl Kak NpeacTaBUTENN BbICLLMX
KapOOHOBbLIX KMCNOT. Mbifia Kak conu BbICLUMX KApOOHOBLIX KMCMNOT, NX MotoLlee
JencTeme.

CnoxHble 3dupbl Kak Mpoun3BoAHble KapOOHOBbLIX KucnoT. [maponus
CNOXHbIX  3admpoB. XKupbl. [vgponus  xumpos. [lpUMeHeHne  XMPOB.
Buonornyeckas posnb X1pos.

YrneBogbl: cocTaB, kKnaccudukauma — yrneBogoB  (MOHO-,  Ou- U
nonucaxapuabl). MNoKo3a — NPOCTENLLNIA MOHOCaxapua: 0COBEHHOCTM CTPOEHUS
MOMeKynbl, uU3N4eckne ©n XUMUYECKMe CBOWCTBa (B3aMMOAENCTBME C
rmgpokcungom meau(ll), okucneHne ammmadHblM pactBOpoM okcuaa cepebpa(l),
BOCCTAHOBIIEHNE, BPOXEHME TNIOKO3bl), HAXOXAEHNE B Npupoae, NpPUMEHEHUE,
Buonornyeckas posnb. PoTocmHTE3. PpPyKTO3a Kak M3OMEP rMOKO3bI.

Kpaxman n uenntonosa Kak npupoaHble nonmmepbl. CTpoeHne kpaxmana u
uennonosbl. dusnyeckne u XMMMUYECKME CBOWCTBA Kpaxmana (rmgponus,
KadeCTBEHHasi peakunsa ¢ MOLOM).

JKcnepuMmeHTanbHble MeToAbl U3YyYeHUs BeLeCTB U UX NpeBpaLleHUi:
nposegeHne, HabnwgeHne N onucaHue AEeMOHCTPALUMOHHbLIX OMbITOB: rOpeHue
CANPTOB, Ka4eCTBEHHbIE peaKkumn OgHOATOMHbLIX CMUPTOB (OKUCIEeHWe 3TaHona
okcmgom megu(ll)), MHoroaTOMHbIX CNMPTOB (B3aMMOAEWCTBUE [MMLEPUHA C
rmgpokcugom  meaun(ll)), anbgerngoB (okucneHve amMmmumadvyHbiM - PacTBOPOM
okcnpa cepebpa(l) n rmgpokcugom meau(ll), BsammopgencTeme kpaxmana c




noaooMm), npoBedeHne npakTU4eckon paboTbl: CBOWCTBA pacTBOpa YKCYCHOM
KMCNOTbI.

PacuyéTtHble 3agaun.

BbluMcneHna no ypaBHEHUIO XUMMYECKOW peakumm (maccbl, 06béma,
KonmyecTBa MCXOOQHOMo BewecTBa Unn NpoaykTa peakuyum rno M3BeCTHbIM Macce,
00bEMY, KONMYECTBY OAHOMO M3 UCXOOHbIX BELLLECTB UKW NPOAYKTOB peakuun).

AsoTcogepxallume opraHm4eckme coeanuHeHns.

AMMHOKMCIIOTBI Kak amdOoTepHble opraHuyeckne coegmHeHnsa. dusmyeckune
N XMMWYECKME CBOWMCTBA aMWHOKUCNOT (Ha npumepe rnuumHa). brnonormnyeckoe
3HayeHne aMmmHokMcnoT. MNenTtuabl.

Benku kak npupodHble BbICOKOMONEKYNSPHbIE coeauHeHud. [lepBuyHas,
BTOPUYHAA W TpeTuyHasa CTpykTypa OenkoB. Xumuyeckne cBoWCTBa OENKOB:
rmaoponua, geHaTypauusi, Ka4eCTBEHHbIE peakLmm Ha Benku.

OKcnepMMmeHTanbHble MeTodbl U3YyYEeHUS BELEeCTB U UX NpeBpaLLEHUMN:
HabngeHne 1 onucaHue AeMOHCTPaAUMOHHbLIX OMbITOB: AeHaTypauus 6enkos
npwn HarpeBaHun, LBETHbIE peakuumn 6enkos.

BbicokOMoOneKynsipHblie coeAuHeHnsA

OCHOBHbIE MOHATUS XUMUM BbICOKOMOJEKYNSAPHbBIX COEOUHEHUI: MOHOMED,
noniMmep,  CTPYKTYpHOe  3BEHO, CTeneHb  NonuMmepusaumn,  cpeaHsas
MonekynsapHas macca. OCHOBHble MeTOoAbl CUMHTE3a BbICOKOMOSEKYNAPHbIX
COoeIHEHMI — MONMMEpPU3aUnsa 1 NOSIMKOHAEHCALUMS.

OKCcnepuMeHTanbHble MeToAbl M3Yy4YeHUs BELWeCcTB W UX MNpeBpaLLeHu:
O3HakoMIieHne ¢ obpasuamMmm NPUPOAHbLIX M UCKYCCTBEHHbIX BOSIOKOH, niacTmacc,
Kay4yKOB.

MexxnpeamMmeTHbIe CBSA3MN.

Peanusaums mexnpegMeTHbIX CBA3EN NPU U3y4eHUM OpraHMYeckorm XMMum
B 10 knacce OCyLleCTBNSAETCA Yepes3 MCMNofb30BaHME Kak 0BLMX €CTECTBEHHO-
Hay4HbIX MOHATUNA, TaK U MOHATUN, ABMASIOWMXCSA CUCTEMHBIMW OIS OTAENbHbIX
npegmMeToB eCTECTBEHHO-HAY4YHOro LMKna.

O6wune eCcTeCTBEHHO-HAY4YHble MNOHATUSA: HABMNEHME, Hay4yHblh  akT,
rmnoTesa, 3akoH, Teopusl, aHanua, CUHTEe3, Knaccudukauums, NepuoanyHOCTb,
HabnogeHne, USMepeHne, SKCNEPUMEHT, MOAENNPOBaHNE.

dusnka: wmartepusa, SHeprusi, Macca, aToMm, ONEeKTPOH, Morekyna,
9HEpreTMYyecKnin ypoBeEHb, BELLECTBO, Teno, OObLEM, arperatHoe COCTOSIHME
BelllecTBa, hmnsnyeckme BENNUYNHbI U e AUHULILbI X U3MEPEHMSI.

Buonorus: knetka, opraHumaMm, Guocdepa, obMeH BeLLeCTB B OpraHu3Mme,
dOTOCUHTE3, OMONOrMYeckn akTMBHble BellecTBa (6enku, yrneBoabl, XUpbl,
depMeHTHI).

["eorpadus: MmuHepansbl, ropHble NOpPoabl, NOMEe3HbIE NCKoNaeMble, TOMNMBO,
pecypchbl.

TexHonorvs: nuueBble NPOAYKTbl, OCHOBbI paLMOHANbLHOrO MUTaHUS,
MotoLWMEe CpeacTBa, NeKapCTBEHHbIE N KOCMETUYECKME npenapaTbl, MaTepuansbl
N3 NCKYCCTBEHHbIX M CUHTETUYECKMNX BOSTOKOH.

11 KINNACC

OBbLAA W HEOPTAHUYECKAA XUMUA



TeopeTnyeckme oCHOBbI XUMUU

XuMmnyecknin anemeHT. ATomM. Agpo artoma, Ku30TOoMNbl. JNIEKTPOHHAas
obonoyka. QHepreTuyeckmue ypoBHU, NOOYPOBHU. ATOMHble opbuTtanu, s-, p-, d-
anemeHTbl. OcobeHHOCTM pacnpeeneHns aNeKTpoHOB No opbutanam B atomax
9NeMeHTOB NepBbIX YeTbIPEX NepnoaoB. DNEKTPOHHAA KOHUrypaLmsi aToOMOB.

Mepuogunyeckun 3akoH u MNepuoanyeckaa cuctemMa XMMUYECKUX 3NIEMEHTOB
O. V. MengeneeBa. CBA3b nepnognyeckoro 3akoHa un Neprnogmnyeckon cUCTeEMBbI
xummyecknx anementoB . . MeHgeneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUS
aToMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBOWCTB XUMUYECKUX IIIEMEHTOB W
obpasyemMblX VMW MNPOCTbIX M CIIOXHbIX BELECTB MO rpynnam u nepuogam.
3Ha4yeHne Nepmoanyeckoro 3akoHa B pa3BuUTUN HayKMU.

CTtpoeHue BewecTtBa. Xumumdeckad cBs3b. Buabl xummdeckonm cBs3n
(koBaneHTHas HernonspHas v NonsipHas, MOHHas, MeTannuyeckasi). MexaHn3mbl
obpas3oBaHMA KOBaneHTHOM XMMUYECKOM CBA3M (OOMEHHbIN U JOHOPHO-
akuenTopHbin). BogopoagHas cBA3b. BaneHTHOCTb. ONekTpooTpuuaTenbHOCTb.
CteneHb okucneHuns. MIoHbl: KATUOHbI N @HUOHBI.

BewectBa MONEKyNnsApHOro W HEMOMEKYNSPHOrO CTPOEeHUs. 3akoH
MOCTOSIHCTBA  COCTaBa  BewecTBa. [uNbl  KPUCTASIMYECKUX  PELUETOK.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMA KPUCTANINYECKON PELLETKMN.

[MoHATMe O gucnepcHbIx cuctemax. VICTUHHbIE N KONNOUAHbIE PacTBOPLI.
MaccoBas [ons BellecTBa B pacTBope.

Knaccudumkaumsa HeopraHM4YecKunx CoeIMHEHNN. HomeHknaTtypa
HeopraHn4yecknx BeLlecTB. [eHeTudeckad CBA3b HeOpPraHWYecKuMx BeLLecTB,
NPUHaAnexawmnx K pasnnuyHbIM Krnaccam.

Xumnyeckaa  peakumsa.  Knaccudukauus  XMMUYECKUX — peakumn B
HEeopraHM4YecKom N OpraHNYeckon XMMuW. 3aKOH COXPaHEHUs MacCbl BELLECTB,
3aKOH COXpPaHEeHUs 1 NpeBpaLLeHNst SHEPrMM MPU XMMUYECKUX peakLnsax.

CKopoCTb peakuum, eé 3aBMCUMOCTb OT pasnnyHbix paktopoB. ObpaTumMble
peakumn. Xumuyeckoe paBHoBecue. PakTopbl, BAUAKOWME HA COCTOSIHUE
XumMunyeckoro pasHosecus. MNpuHuun Jle LWWaTtenbe.

anekTponutuyeckas guccoumaumsi. CunbHble U crabble 9NeKTponuTbl.
Cpena BOOHbIX pacTBOPOB BELLECTB: KMUCMasi, HenTparbHas, WenoyHas.

OKucnNUTENbHO-BOCCTAHOBUTESbHbIE peaKkLnn.

JKcnepuMmeHTanbHble MeToAbl M3YyYeHUs BeLecTB U UX NpeBpaLleHUi:
AeMOoHcTpauna Tabnuy «lMNepuognyeckas cuctema xmmmyeckmx anemeHTos [1. U.
MeHngeneeBay», ndyyeHne mMopenen Kpuctannmyeckux pelléeTok, HabnaeHne u
onucaHve OEeMOHCTPAUUOHHbIX W nabopaTopHbIX ONbITOB  (pasrnoXxeHue
nepokcuaga BOOOpPOAA B MPUCYTCTBMM KaTanusaTopa, ornpegeneHue cpenbl
pacTBOPOB BeELLECTB C [MOMOLWbLI YHUBEPCANbHOMO WHAMKATOpPa, peakumnm
MOHHOrO obmeHa), npoBefeHue npakTuyeckon paboTbl «BnusiHWe pasnuyHbIX
dbaKTOpOB Ha CKOPOCTb XMMUYECKON peakLny.

PacuéTHble 3agaun.

Pacyétel No ypaBHEHUSM XUMWYECKMX peakunmn, B TOM 4ucne
TEPMOXUMUYECKNE PacCHETbl, PpacY€Tbl C UCMOSIb30BAHMEM MOHATUS «MaccoBas
A0S BewecTsay.

HeopraHuyeckasa xmmus



Hemetannbl. [lonoxeHne Hemetannos B [lepuogunyeckon cucrteme
xnmmyecknx anemenToB [1. 1. MengeneeBa n 0COB6EHHOCTN CTPOEHUA aTOMOB.
dunsnyeckne cBOMCTBaA HemeTannoB. AnnoTponna HemeTannoB (Ha npumepe
Kncrnopoga, cepbl, oocdopa n yrinepoga).

XnmMnyeckne CBOMCTBA BaXKHEWLUMX HEMeTarnsoB (ranoreHoBs, cepbl, a3oTa,
doccopa, yrmepoga U KPEMHMA) WU UX  coednHeHun  (OKCuOaos,
Kncrnopogcogepxawmx KMcnoT, BO4OPOAHbIX COeAUHEHUN).

[MpymMeHeHne BaxXHENLINX HEMETAanoB U NX COeQUHEHUN.

MeTtannbl. [NonoxeHne metannos B [lepnoanyeckon cuCTeMe XMMUYECKNX
anemeHToB [1. 1. Menaeneesa. OCOBEHHOCTM CTPOEHUA SNEKTPOHHBIX 060NoYeEK
atomoB MetTannoB. O6wwme duamyeckne ceonctea Metannos. Cnnasbl
MeTasnsoB. ANEeKTPOXNMUYECKUIN PAL HANPSXKEHUA MEeTarsoB.

XUMMYeCcKne CBOMCTBA BaXKHEWLLMX METansnoB (HaTpwui, Kanuini, KanbLuw,
MarHui, antoMUHUIA, LMHK, XPOM, Xene3o, Meb) N UX COeaUHEHUN.

O6wwme cnocobbl nonydeHns metannos. [lpMumeHeHne MeTannoB B BbITY n
TEXHUKE.

OKcnepuMmeHTanbHble MeToAbl M3YyYEeHUS BELECTB U UX NpPEeBpaLLEHUN:
nayyeHue konnekumm «Metannbl n cnnasbl», 06pa3LOB HEMETanNoB, peLleHne
9KCrnepuMeHTanbHbIX 3agad, HabngeHne U onncaHne OeMOHCTPAUMOHHBIX W
nabopaTopHbIX ONbITOB (B3anMoOAeNCTBUE rMapoKCnaa antoM1MHUS C pacTBopaMu
KMCNOT U Werno4ven, KadeCTBEHHbIE peakumm Ha KaTUOHbI MeTarsos).

PacuéTHble 3apgaun.

PacuyéTbl Mmacchl BellecTBa nn odbbEma rasoB No U3BECTHOMY KONMYECTBY
BelllecTBa, Macce unm obbLEMY OAHOrO M3 yyacTBYHOLMX B peakuun BeLLecCTB,
pacyé€Tbl Maccbl (06bEMa, KonmyecTBa BellecTBa) NPOAYKTOB peakumn, ecnu
OAHO 13 BELWEeCTB MMEET NMPUMECH.

XMUA N XKU3Hb

Ponb xumun B obecneyeHnn 3Konorn4yeckom, aHepreTM4eckon n nNueBomn
BGesonacHoOCTH, pasBUTUM MeauuuHbl. MMOHATHME O Hay4vHbIX MeTodax MO3HaHUS
BELLECTB M XMMUYECKUX PeaKLUN.

MpeactaBneHmss 06 0OWMX Hay4YHbIX MNPUHUMNAX  NPOMBbILNEHHOrO
NnosTly4eHnsa BaXKHENLLNX BELLECTB.

Uenosek B MUpe BeWECTB M MaTepuanoB: BaXHeuwme CTpouTerbHble
mMartepuanbl, KOHCTPYKUMOHHbIE MaTepuanbl, Kpacku, CTEKNO, KepaMuka,
MaTepuarnbl ans 3NeKTPOHMKN, HaHOMaTepuarnbl, OpraHNYeckne U MMHeparnbHble
yaoobpeHus.

XnmMnst 1 300pOBLE 4YErioBEKa: MpaBuna MCMNosib30BaHUS NeKapCTBEHHbIX
npenapartoB, npaBuna 6e30MacHOro WUCNoNb30BaHUA npenapaToB ObITOBOM
XUMUKN B NOBCEAHEBHOW XXN3HM.

MexnpeaMeTHble CBA3MN.

Peanusaums MexnpegMeTHbIX CBA3en nNpu  M3ydeHUn obwen u
HeopraHuyeckon xmumum B 11 Knacce ocyLLeCcTBNAeTCA Yepes UCNorib3oBaHMe Kak
obLWNX eCcTeCTBEHHO-HAyYHbIX MOHATUA, TakK W MOHATUNA, SABNSAOLMXCS
CUCTEMHbBIMU ONA OTAENbHbIX NPEeAMETOB €CTECTBEHHO-HAYYHOro LMKna.

O6Lwune ecTecTBEHHO-HAY4YHblE MOHATUA: HaY4YHbIA GDaKT, rMNOTE3a, 3aKOH,
Teopusi, aHanus, CWHTe3, Knaccudukaums, nepuoanyHoOCTb, HabnaeHue,
9KCMNEPUMEHT, MOaenupoBaHue, n3aMepeHune, siBrieHne.



dusmka: matepusi, IHeprusi, macca, aTom, 3MeKTPOH, NMPOTOH, HEWTPOH, MOH,
N30TOMN, PaAMOaKTUBHOCTb, MOJEKyra, 3HEepreTUYeckuin YpOBEHb, BELLECTBO,
Teno, obbéM, arperatHoe COCTOsIHME BellecTBa, (OU3MYECKNE BENUYMHbI U
eanHULbl X N3MEPEHUS, CKOPOCTb.

Buonorus: knetka, opraHu3am, 3kocuctema, 6uoccdepa, Makpo- MU
MUKPO3NEeMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3me.

Feorpadusi: MMHepanbl, ropHble NOPoAbl, NONe3HbIE NCKONaeMble, TOMMMBO,
pecypcbl.

TexHonorns: xummyeckasi NPOMbILLSIEHHOCTb, METanyprus, NpoM3BoACTBO
CTPOUTENbHbLIX MaTepuanoB, CeflbCKOXO3SANCTBEHHOE NPOW3BOACTBO, NULLEBas
NPOMbILLNIEHHOCTb,  (hapMaueBTUYeckasi NPOMbILINEHHOCTb, MPOU3BOACTBO
KOCMETMYECKMX MpenapaToB, NPOU3BOACTBO KOHCTPYKLMOHHbLIX MaTepuarnos,
3NEKTPOHHAsS NPOMbILLUNEHHOCTb, HAHOTEXHOMOTUN.



NNAHVUPYEMBIE PE3YIIbTATbI OCBOEHWA MNMPOIPAMMBI 1O XUMUA HA
BEA3OBOM YPOBHE CPEAHEIO OBLLEIO OBEPA3SOBAHNA

JINYHOCTHDbIE PE3YJIbTATDI

®roC COO ycraHaBnuBaeT TpeboBaHMs K pesynbTataM OCBOEHUS
obyvawowmmucsa nporpamm cpegHero obuiero obpasoBaHUA  (JIMYHOCTHLIM,
MeTanpegMeTHbIM U NpegMeTHbIM). Hay4yHO-meToaudeckorM OCHOBOW  Ans
pa3paboTkn NnaHMpyeMblx pe3ysibTaTOB OCBOEHUSI NporpamMm cpegHero obuiero
obpasoBaHus ABNSETCA CUCTEMHO-AEATESNIbHOCTHbIN NOAXOMA.

B cooTBeTCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOOAXOAOM B CTPYKType
NIMYHOCTHbIX pe3ynbTaTOB OCBOEHUS npegmeTa «XMMUsSI» Ha YPOBHE CpedHEero
obuiero obpasoBaHus BblOeMNEHbI Criegyloume CoCTaBnsaoLwme:

OCO3HaHMe O0by4yarLMMNUCA POCCUNCKON TPaKOAaHCKOM WOEHTUYHOCTU —
rOTOBHOCTU K CaAMOpPa3BUTUIO, CAMOCTOSTENBHOCTU 1 CaMOONpeaeneHuto;

HanMymMe MoTMBaLUKN K 0OYyYEHUIO;

LueneHanpaBrieHHOE pPasBUTUE BHYTPEHHUX YOEXOEHUA JNMYHOCTU Ha
OCHOBE KITHOYEBbIX LLEHHOCTEN U NCTOPUYECKNX Tpaamunm 6a3oBoN HayKn XMMuM;

rOTOBHOCTb M CMNOCOBHOCTb OBy4varLmMxXCcs pPyKOBOLCTBOBATbLCA B CBOEW
AEATENbHOCTU LLIEHHOCTHO-CMbICIIOBbIMM YCTAaHOBKaMW, NPUCYLLMMU LeNOCTHOM
cucTemMe XmmMm4yeckoro obpasoBaHus;

HanMymMe NPaBOCO3HAHUS IKOSTOMMYECKOW KYSbTYpbl U CNOCOBHOCTN CTaBUTb
Lenn U CTPOUTb XKU3HEHHbIE NI1aHbl.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUS NpeaMeTa «XMMusiy OOCTUrarTcsa B
eaVHCTBe Yy4yeOHOWM n BOCNUTATENbHOW AOeATenbHOCTM B COOTBETCTBUN C
rYMaHUCTUYECKMMM, COLMOKYNbTYPHBIMW, OYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMM
N ngeanamm PoCCUMACKOro rpaxgaHCKoro obuiecTBa, NPUHATbIMM B obLiecTBe
HOpMamMuM M MpaBufamMu  NOBEAEHUs,  CNOCOOCTBYOLWMMM  Npoueccam
cCamMOmno3HaHusl, camMopasBUTUS U HPaABCTBEHHOIO CTAHOBMNEHUA JIMYHOCTHU
obyvaroumxcsi.

JInyHOCTHLIE pe3ynbTaTbl OCBOEHUS npeaMeTa  «XUMusi»  OTpaxatoT
C(hopMUPOBAHHOCTL OMbiTa MNO3HaBaTENbHOM W MNPaKTUYECKOW OEeATEeNbHOCTU
oby4atoLmxcs no peanumsauum NPpUHATLIX B 06LLLECTBE LLleHHOCTENW, B TOM Yucne B
yacTu:

1) rpaxxgaHCKOro BOCNUTaHUS:

OCO3HaHMs  obyyalWmMMMcs  CBOMX  KOHCTUTYLMOHHBIX  MpaB W
0053aHHOCTEN, YBaXXEHUS K 3aKOHY U NPaBONOPSAKY;

npeacTaBfeHNa O couMmanbHbiX HOPMax W npasunax MEXIUYHOCTHbIX
OTHOLUEHWIN B KONNEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKON [OEATENbHOCTU MpU Cco3gaHum
y4ebHbIX MPOEKTOB, peLlEeHMN y4eOHbIX U NO3HABATENbHbLIX 3a4ady, BbiMNOHEHUM
XUMUYECKNX IKCMEPUMEHTOB;

CMoCOBGHOCTM MNOHMMATb W NPUHMMATb MOTMBbLI, HAaMEPEHMUs, FOTUKY W
aprymMeHTbl APYrnx Npu aHanuse pasnuyHbiX BUOoB y4ebHOM AeATEeNbHOCTY;

2) NaTpMOTUYECKOro BOCNUTAHUA:

LEHHOCTHOrO OTHOLWUIEHUS K WCTOPUYECKOMY W HayyYHOMY Hacneguio
OTEYECTBEHHOW XUMUU;



yBaXX€HUS1 K Mpoueccy TBopYecTBa B obGnactm Teopum U MpPakTUYEeCKOro
NPUMEHEHUS XMMUWN, OCO3HAHUS TOro, YTO LOOCTUMXKEHUS HAYKM ecTb pesynbTtar
ONUTENbHbIX  HabMOOEHUA, KPOMOTIIMBLIX  3KCMEPUMEHTAsNbHbLIX  MOUCKOB,
NMOCTOSIHHOIO TPyAa YYEHbIX U MPAKTUKOB;

MHTEpeca M MNOo3HaBaTesNbHbIX MOTMBOB B MOMYYEHUN M NOCMEOYIOLWEM
aHanuse  uHopMauunm O  NepedoBblX  AOCTMKEHUSIX  COBPEMEHHOWN
OTEYECTBEHHOW XUMWUM;

3) AYXOBHO-HPaABCTBEHHOIO BOCMUTAHUA:

HPaBCTBEHHOIO CO3HAHWUS, 9TUYECKOro NOBEAEHMS;

CMOCOOHOCTM  OuEeHMBaTb CUTyauuW, CBS3@HHblIE C  XUMUYECKUMU
ABMEHNAMMU, N NPUHMMATb OCO3HAHHbLIE PELLUEHUSI, OPUEHTUPYACL HA MOpanbHO-
HPaBCTBEHHbIE HOPMbI N LEHHOCTY;

rOTOBHOCTW OLEHMBATb CBOE MoBedEHME U MOCTYMKU CBOMX TOBAapWULLIEN C
NO3NULUMA HPABCTBEHHbLIX M MPAaBOBbIX HOPM W OCO3HaHWE MNOCNeaCTBUN 3TUX
MOCTYIMKOB;

4) choopMnpoBaHMA KyNbTypbl 340POBbA:

NMOHMMAHUA LIEHHOCTEW 300pOoBOro M 0GesonacHoro obpasa XKu3Hu,
HeobX0ANMOCTN OTBETCTBEHHOIO OTHOLLEHMSI K COBCTBEHHOMY (PM3MYECKOMY U
NCUXNYECKOMY 340POBbIO;

cobniogeHns npasun ©6e3onacHoro obpaweHust ¢ BewecTtBamum B ObITy,
NOBCEOHEBHOW XN3HU 1 B TPYAOBOW AEATENBHOCTY;

MOHUMAHUA LEHHOCTW MpaBuil  UHOMBUAOYANbHOIO W KOMNEKTUBHOIO
Ge3onacHoOro noBeAeHnst B CUTyauusix, yrpoxarLwmx 340p0OBbI0 U XXU3HW N0AEN;

OCO3HaHMWs NOCNeACTBMA N HENPUATUS BPeOHbIX NpuBbIYEK (YynoTpebneHuns
arnkorosnsi, HAapKOTUKOB, KYpeHusl);

5) TpyAoBOro BOCNUTaHUA:

KOMMYHUKAQTUBHON  KOMMETEHTHOCTM B  Yy4yebHO-uccrnegoBaTenbCKon
AeATenbHOCTN, OOLWEeCTBEHHO MOSIe3HOW, TBOPYECKOW W Apyrux Buaax
AeATEeNbHOCTHU;

YCTAaHOBKM Ha aKTMBHOE y4yacTue B pPELUEHUN MNpPaKTUY4EeCKMX 3agad
coumnanbHOM HanpaBfEeHHOCTM (B paMKax CBOEro Knacca, LWKOSbI);

NMHTepeca K NPaKTU4EeCKOMY U3yYeHUo Npodeccuin pasnnyHoro poga, B ToM
4yucne Ha OCHOBE NPUMEHEHUA NPeaMETHbIX 3HAHUIM MO XUMUN;

yBaXX€HUS K Tpyay, Nogam Tpyaa v pesynbtatam TPpyaoBOWN OeATENbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbIOOpY WHAMBMAYaANbHON TpaekTopum
obpasoBaHus, Oyayuwen npodeccnun n peanu3aummn CoOCTBEHHbBIX >XU3HEHHbIX
NfaHoOB C YYETOM FNIMYHOCTHbBIX MHTEPECOB, CNOCOBHOCTEN K XUMUK, MHTEPECOB U
noTpebHocTen obLecTBa;

6) akonorn4yeckoro BOCNUTaHUA:

9KONOrMYecKkn LenecoodbpasHOro OTHOLWEHUS K Mpupoge, Kak WMCTOYHUKY
CYLLEeCTBOBAHUSA XM3HN Ha 3emne;

NOHMMaHNA rnobanbHOro Xapakrepa 3KOMormyeckux npobrnem, BRUSHUSA
9KOHOMMYECKNX NPOLIECCOB Ha COCTOSAHME NPUPOOHON U CoLUManbHOW cpeapl;

OCO3HaHMs HeobXoaMMOCTM WUCNOMb30BaHUA OOCTUXKEHUA XUMUU ANS
peLleHns BONPOCOB paLMOHarbHOro Npupoaononb30BaHuUs;



aKTUBHOIO HEnpuAaTUA OEeUCTBUW, MPUHOCALLMX BpeL OKpyXatoLlen
NPUPOOHON cpefe, YMEHUs MporHo3mpoBaTb HebraronpuaTHbIE 3KOSOrMyeckme
nocrneacTsnsa NpeanpuHMMaeMblx 4ENCTBUA 1 NpeaoTBpallaTth Ux;

HanMyns pasBUTOro SKONOrMYECKOro MbILUSEHUS, SKOSNIOMMYECKON KynbTypbl,
onbiTa AeAaTenbHOCTU 3KOJSI0rnM4ecKkomn HanpaBreHHOCTN, yMeHUs
PYKOBOACTBOBATLCA MMM B MO3HaBaTENbHOM, KOMMYHUKATUBHOW N COLManbHON
npakTuke, CMNOCOBGHOCTM W yYMEHUSI aKTMBHO MNPOTMBOCTOATb WAEO0NOrK
xemogobuu;

7) LEHHOCTN Hay4HOro NO3HaHusA:

chOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLLErO0 COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAYKN U OBLLLECTBEHHOW NPAKTUKM;

NOHUMAHUA CneunuUKN XUMUUM  KaK HayKW, OCO3HaHMS €€ ponum B
dopMMpOBaHMM pPaLMOHANBHOIO HAYYHOrO0 MbIWIIEHUS, CO34aHUM LeSTOCTHOro
npeacrtasneHnst 06 OKpyXKaroLweM MUpe Kak O e4uMHCTBE NPUpoAbl 1 Yyernoseka, B
NO3HAHMM MPUPOOHbLIX 3aKOHOMEPHOCTEN W pelleHUn npobrnemM CoxpaHeHus
NPUPOOHOro paBHOBECUS;

yb6exxgéHHOCTM B  0COBOM  3HAYMMOCTU XMMUM ONS  COBPEMEHHOW
umBMnM3aumMm: B €€ TryMaHUCTUYECKOW HamnpasfeHHOCTU W BaXXHOW ponun B
co3gaHMM HoBoM 6asbl MaTepuarnbHOM  KymnbTypbl, peleHun rnodanbHbIX
npobnemM yCTOM4YMBOro pas3BUTUS YErOBEYECTBA — ChbIPbEBOW, 3HEPreTU4ECKONn,
NULLEBOW N 3KONOrMyeckom 6e3onacHoCcTu, B pasBnuTun MeanumnHel, obecnevyeHmnn
YCMOBUA YCMNELIHOro Tpyaa M 3KOSIOrm4yeckn KOMOPTHON XXU3HU KaXKAoro vneHa
obLiecTBa;

€CTeCTBEHHO-HAay4YHOM [PaMOTHOCTU: MOHWUMaHUS CYLWHOCTU MeTOAOB
NO3HaHMUS, UCNOSIb3YEeMbIX B €CTECTBEHHbIX HayKkaX, CNOCOBHOCTN UCMNONb3oBaTb
nosiydaemble 3HaHUS ONS aHanmsa u 06bACHEHUSA ABMEHUI OKpY»KatoLero Mmmpa
N MPOUCXOOAWMX B HEM U3MEHEHWN, yMeHuss pfenatb OOOCHOBaHHbIE
3aKMYEHNA Ha OCHOBE Hay4YHbIX (PAKTOB M UMEKLWMXCA AaHHbIX C Lenbto
nosly4eHnsa OCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATENBbHO WCNOMb30BaTb XMMWYECKME 3HaHWUS Ond
pelueHnsi Npobnem B pearbHbIX XU3HEHHbIX CUTYaUUSX;

MHTEepeca K NO3HaHWUIO U UccrefoBaTenbCKon AeATeNbHOCTY,

rOTOBHOCTM W CMNOCOBHOCTM K  HenpepbiBHOMY 0Opas3oBaHuiO U
camMoobpas3oBaHUiO, K aKTMBHOMY MOMYYEHU0 HOBbIX 3HAHWA MO XUMUM B
COOTBETCTBUM C XXU3HEHHBLIMW NOTPEBHOCTAMN;

WHTepeca K  ocobeHHOCTAM  Tpyda B pasfMyHbIX  cepax
npodeccuoHanbHON OeATENbHOCTH.

METANPEOMETHbIE PE3YJIbTATDI

MeTanpegmMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOoro npeameta «XumMus» Ha
YypOBHe cpeaHero obuiero obpasoBaHms BKOYAOT:

3HauMMble  AnNS  OpMMPOBaHUS  MMPOBO33pEeHUs  oby4varoLmxcs
MeXaucumninHapHble (MexnpeamMeTHble) o0lWeHayyHble MOHATUS, oTpaxatowme
LENIOCTHOCTb Hay4YyHOM KapTUHbI Mupa U cneuuduky MeTo4oB MO3HaHMUS,
MCNONb3yeEMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BeLUeCTBO, 3Heprus,
sIBNEeHMe, MNpoLecc, CcucTema, HayYHbii  akT, MpuHUMN, runoTesa,



3aKOHOMEPHOCTb, 3aKOH, Teopusi, uccnegoBaHue, HabnwgeHue, U3MepeHue,
9KCNEePUMEHT 1 Apyrue);
YHUBepcanbHble y4ebHble AeNcTBUA (NO3HaBaTeNbHble, KOMMYHUKATUBHbIE,

perynaTuBHbIE), obecneumBatoLimne dopmupoBaHue dYHKLNOHaNbHON
rPamMOTHOCTU U CoLMarnbHOM KOMNETEHLNN 0ByYaroLLmMXCs;
CNoCcoBHOCTb oby4atoLmxcs ncnonb3oBaTb OCBOEHHbIE

MeXOMCUMNINHaPHbIE, MMPOBO33PEHYECKNE 3HAHUSA N YHMBEPCarbHblE y4eOHble
AENCTBUS B NO3HaABaTENbHOW U COLManbHOW NpakTuKe.

MeTanpeameTHble pesynbTaTbl OTpaxaltT OBMageHUe YHMBepCarbHbIMU
y4ebHbIMM  MNO3HaBaTeNbHbIMW,  KOMMYHUKATUBHbBIMW U PEryNATUBHBIMU
NENCTBUAMMN.

OBnageHne yHuBepcCanbHbIMU y4yeOHbIMMU no3HaBaTeNbHbIMU
AEeNCTBUAMM:

1) 6a3oBble norn4yeckne AencTBUs:

camocToaTenbHO  hopmynupoBaTb W akTyanuaupoBaTb  Npobnemy,
BCECTOPOHHE €€ paccMmaTpuBaTb;

onpeaensTb Uenn AeATeNbHOCTW, 3adaBas napamMeTpbl U KpUTeEpun ux
OOCTWXKEHUSI, COOTHOCWUTb pe3ynbTaTbl AEATENbHOCTU C  MOCTaBfEHHbIMU
Lenamu;

MCNoNb30BaTh MPU OCBOEHUM 3HAHUK MPUEMBI JIOTMYECKOrO MbILUSEHNS —
BblAENATb XapakTepHble NPU3HaKM NOHATUN M yCTaHaBnMBaTb MX B3aUMOCBS3b,
MCNoSib30BaTh COOTBETCTBYIOLLME NOHATUSA ANA 0ObACHEHUSI OTAENbHbIX (PaKTOB
N ABNEHUN;

BblbMpaTb OCHOBaHMS W KpUTepuM ANA  Knaccugukaumm BewecTB U
XUMUNYECKUX peakuuii;

yCTaHaBNuBaTb MPUYNHHO-CNEACTBEHHbIE CBA3N MeXay Wu3y4yaeMbiMu
ABMEHUAMMU;

CTPOUTb FOrMYeCcKne paccyxaeHusa (MHOYKTUBHble, OeAyKTUBHbIE, MO
aHanormm), BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPEYUs B paccMmaTpuBaeMblX
ABNEHNAX, GOPMYNMPOBaTh BbIBOAbI U 3aKNOYEHUS;

NPUMEHATL B NPOLECCE NO3HAHUS, UCNOMb3yEMbIE B XMMUM CUMBOSNINYECKNE
(3HakoBble) Mogenu, npeobpas3oBbiBaTb MoOAENbHble NpeacTaBneHus —
XUMUYECKMIN 3HAK (CMMBOS) 3nemMeHTa, Xumudeckas ¢opmyna, ypaBHEHME
XUMUYECKON peakumm — TMpu  pPeleHnn Yy4ebHbIX Mno3HaBaTESbHbIX U
npakTU4YeckMx 3agay, NPUMEHSTb Ha3BaHHble MOAEINbHble NpeAcTaBneHus ans
BbISIBMIEHUS1 XapaKTEpPHbIX MPU3HAKOB M3Yy4YaeMblX BELWECTB U  XMMUYECKUX
peakuunm.

2) 6a3oBble uccnepgoBaTenbCkue AeNCTBUSA:

BNageTb OCHOBAMM METOAOB HAay4yHOro MO3HaHMS BELLECTB U XMMUYECKMX
peakumi;

dopmynupoBaTb UENM W 3agadnm  UCCregoBaHUA,  UCMNONb30BaTb
MOCTaBMEHHbIE N CAaMOCTOATENbHO CHOPMYNMPOBAHHbIE BOMPOCHI B Ka4yecTBe
WHCTPYMEHTa MO3HaHMUsI U OCHOBbI ANA dOPMUPOBaHMS MMNOTe3bl NO NPOBEpKe
NpPaBUITbHOCTU BbICKa3biBAEMbIX CYXXOEHUN;

BNageTb HaBblkaMWU CaMOCTOATENbHOrO MMaHMPOBaHUA U NPOBELEHUS
YYEHMYECKMX IKCMEPMMEHTOB, COBEPLLUEHCTBOBATbL YMEHMSA HabnogaTtb 3a Xo40M
npouecca, CaMOCTOATENbHO NPOrHO3MpoOBaTh ero pesynbTaT, hopmynupoBaTtb



obobuieHnss 1 BbIBOObl  OTHOCUTENBHO  AOCTOBEPHOCTM  pe3ynbTaToB
nccneaoBaHus, CocTaBnNATb 060CHOBAHHbLINM OTYET O NpoAenaHHon paboTe;

npuobpetatb OMNbIT YYEHUYECKON WUCCNedoBaTeNIbCKOM U NPOEKTHOM
AEATENbHOCTN, MPOSABASATL CMOCOOGHOCTb M FOTOBHOCTb K CaMOCTOATESNIbHOMY
MOUCKY METOAOB peLlleHUs npakTUYecKUx 3agay, NPUMEHEHUI0 pPasSinYHbIX
MeTOLOB NO3HaHUS.

3) paboTta ¢ uHcpopmaumen:

OPUEHTUPOBATLCSA B  PasfIMYHbIX WUCTOYHMKAX WHJOpPMauUMn (HayyHo-
nonyngpHas nutepatypa XUMWUYECKOro COAEPXKaHMWs, CrpaBOYyHble nocobus,
pecypcbl MHTepHeTa), aHanM3npoBaTb MH(POPMaLNIO PasnnYHbIX BUOOB U OOpM
npencrasfieHns, KpUTUYECKM oLeHuBaTb eé AOCTOBEPHOCTb n
HenpoOTMBOPEYMBOCTD;

dopmynmMpoBaTb 3anpockl N NPUMEHATb pas3fnyHble MeTobl MPU NOUCKe U
otbope wWH(opmaumm, HeobxoaMmon ANs  BbINOMHEHUA Yy4ebHbIX 3agad
onpenenéHHoro Tmna;

npuobpeTtaTtb ONbIT UCNONb30BaAHUS WH(OPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMNOIMMN N PasSINYHbIX MONUCKOBbLIX CUCTEM,;

camMoCToATeNbHO  BblbUpaTb oOnNTMManbHyt0  OpMYy nNpeacTaBreHus
MHdopMaLmm (cxembl, rpadovikn, amarpamMmmel, Tabnuubl, PUCYHKU N gpyrue);

MCNoNb30BaTb Hay4HbIM A3bIK B KayecTBe cpeactsa npu paborte c
XUMNYECKON MH(popMaumnen: NpUMEHATb MexXnpeameTHble (dusndeckune u
MatemaTuyecKmne) 3Hakm u CUMBOSbI, popMyribl, abbpeBmnaTypbl, HOMEHKNATypYy;

ncrnonb3oBaTtb M npeobpasoBbiBaTb 3HAKOBO-CMMBOSIMYECKME CpeacTBa
HarnagHoOCTW.

OBnageHne yHMBepcanbHbIMU KOMMYHUKaTUBHbIMU AEACTBUAMM:

3agaBaTb BOMNPOCHI MO CywecTBy obOCyXgaemonm TeMbl B Xo4e Awnanora
n/vnn gmckyccun, BbiCKasbiBaTb uaen, opmynvpoBaTb CBOM NPEanoXeHus
OTHOCUTENBHO BbIMOMIHEHMS MPEAIOKEHHOM 3a4a4u;

BbICTYNaTb C Mpe3eHTaumen pesynbTaToB No3HaBaTesSIbHON OeATEeNbHOCTMH,
NofyyYeHHbIX CaMOCTOATENbHO WM COBMECTHO CO CBEpPCTHUKaMu  npu
BbIMONMHEHUN  XMMUYECKOrO0  3KCNepuMMeHTa, npakTudeckon paboTbl  nNo
nccrneaoBaHU CBOMCTB M3yvaeMblX BeLWeCTB, peanusauum y4ebHoro npoekTa u
dopmynunpoBaTb BbIBOAbI MO pe3yribTaTaMm MpoBeAEHHbLIX UCCNegoBaHUN NYTEM
cornacoBaHus NO3nMUNn B Xxoae obcyXaeHnsa n obMeHa MHEHUSIMM.

OBnageHne yHMBepcasribHbIMU PerynsaTUBHbIMU AeUCTBUSAMMU:

CaMOCTOATENIbHO MNSIaHUpoOBaTb UM OCYLLECTBMISATb CBOK MNO3HaBaTESNbHYHO
AeATenbHOCTb, onpefenda ee uenu u 3agadun, KOHTponMpoBaTb U MO Mepe
HeobXO4MMOCTU KOPPEKTUPOBATbL NpeanaraemMbli  anroputm  AenCTBUN  Npwu
BbIMONMHEHMN Y4YeBHLIX M nccnegoBaTenbCKMX 3agad, BblbupaTb Haubonee
3(PPEKTUBHBIN CMOCODO MX pelleHnss C YYETOM MOSyYEeHUS HOBbIX 3HAHUK O
BELLLeCTBaAX U XMMUYECKNX peakuunsx;

OCYLLEeCTBMIATb  CaMOKOHTPOSlb  CBOEN  OeATEeNnbHOCTM Ha  OCHOBE
camoaHanusa n CaMoOLEHKMN.

NMPEAMETHbDIE PE3YJIbTATDI

10 KINNACC



MpeameTHble pes3ynbTaTbl OCBOEHUA Kypca «OpraHnyeckas XvMUA»
oTpaxator:

C(hopMUPOBAHHOCTL MNPEACTaBfIEHMA O XUMUYECKOM COCTaBNSOLLEN
€CTECTBEHHO-HAy4YHOW KapTUHbl MUpa, PONMM XUMUW B MO3HAHUM SBIIEHUN
npupoabl, B (QOPMUPOBAHMUM  MBbIWMEHNUA W KynbTypbl  JIMYHOCTW, €€
PYHKUMOHANBHOMW PaMOTHOCTM, HeOBXOoAMMOW LN peLlueHUs MNPaKTUYECKUX
3agady M 3Konormyeckn OOBOCHOBAHHOIO OTHOLLUEHMSI K CBOEMY 3[0POBbI0 U
npupoaHon cpeae;

BNageHne CUCTEMON  XUMMUYECKUX  3HaHUK, KOTopas  BKIOYaeT:
OCHOBoOMosiarawwmne MnoHATUS (XUMWYECKUMW 3reMeHT, aToOM, 3reKTPOHHas
obonoyka aTtoma, MOfeKyna, BalleHTHOCTb, 3fEKTPOOTPULATENBHOCTD,
XUMM4Yeckas CBS3b, CTPYKTypHas opmyna (pasBépHyTas M COKpalEHHas),
MOMNb, MONSPHaAss Macca, MOnspHbIn  O0O0BLEM,  YrnMepoaHbl  CKeneT,
dyHKUMOHaNbHas rpynna, pagukan, n3oMepusi, Usomepbl, FOMONOrMYECKUn psaa,
romonoru, Yyrnesogopodbl, KUCAOpO4 W asoTcodepXxaline CcoefuHeHWs,
MOHOMep, NONUMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJEKYNSAPHbIE COeANHEHUS);
TEeOpUN 1 3aKOoHbI (Teopusi CTPOeHUs opraHndeckmx sewects A. M. bytneposa,
3aKOH COXpaHeHusi MacCbl BeLleCTB); 3aKOHOMEPHOCTWU, CUMBOSIMYECKUN A3bIK
XUMUM;  MUPOBO33PEHYECKME 3HAHWHA, fexawme B OCHOBE MOHMMaHUSA
NPUYNHHOCTU U CUCTEMHOCTN XMMUYECKNX SIBNEHUIN, DaKTONOrMyeckne ceegeHuns
O CBOWCTBax, cocTaBse, MonyyeHun n 6e3onacHOM UCMONb30BaHUM BaXXHENLLINX
OpraHM4yecKux BeLecTB B ObITY U MPaKkTUYECKON OeATEeNbHOCTN YEeroBeKa;

C(POPMUPOBAHHOCTL YMEHUI BbIABNATbL XapakTepHble MNPU3HaKuU MOHATUN,
yCTaHaBnuBaTb UX B3aMMOCBS3b, UCNOMb30BaTb COOTBETCTBYOLLMNE MOHATUSA NPU
onMcaHum coctaBa, CTPOEHUSA U NpeBpPaLLEHNN OpraHNYeCKUX COeaNHEHWUI;

CchOPMUPOBAHHOCTb YMEHUIA MUCMONb30BaTb XMMWUYECKYHD CUMBOSIMKY ANd
COCTaBIIEHNA MONEKYNAPHbIX U CTPYKTYPHbIX (pPa3BEPHYTOW, COKpaLLEHHON)
dopMyn  OpraHMYyecKMx BeLLeCTB W  YpaBHEHUA XMMUYECKUX peakuun,
n3roTaBnNMBaTb MOLENN MOSIEKYNT OpraHMYeckux BELLeCTB ANS UANCTpaunm nx
XMUMMUYECKOro U NPOCTPAHCTBEHHOIO CTPOEHMS;

C(OOPMMPOBAHHOCTb YMEHUI YCTaHaBNuBaTb MPUHALNEXHOCTb U3YYEHHbIX
OpraHM4yeckux BeLeCcTB MO WX COCTaBy M CTPOEHUIO K onpeaenéHHomy
Knaccy/rpynne coeauvHeHu (yrneBoopoabl, KUCNopog W asoTcogepxalime
COeOVHEHNS, BbICOKOMOSEKYNSIPHbIE COeAMHEHUs), OaBaTb UM HasBaHWUA MO
cuctematmyeckon HomeHknatype (IUPAC), a Takke npuBOAUTb TpuBUAsbHbIE
Ha3BaHWsl OTAENbHbIX OpraHWYeckUx BeLLeCcTB (3TWUMEH, MPONWieH, aueTuneH,
STUNEHITIMKOSb, MMULEPUH, heHon, dopManbaerns, auetansgern, MypasbnuHas
KMCNOTa, YKCYCHasd KUCMOoTa, OfleMHoBasl KUCNoTa, CcTeapuHoBasi KUCMOTa,
rNoKo3a, ppykTo3a, Kpaxmar, Lennonosa, ruuuH);

C(POPMMPOBAHHOCTL YMEHUS oOnpefendtb BuAbl XUMWYECKOW CBA3N B
OpraHn4yecKkux coeanHeHusIx (ogMHapHble U KpaTHbIe);

C(hOPMMPOBAHHOCTE YMEHUSA MPUMEHATH MOSIOXKEHNA TEOpUU CTPOEHUS
opraHuyeckux Bewects A. M. bytnepoBa ans o6bACHEHMS 3aBUCUMOCTMU
CBOMCTB BeLlEeCTB OT WX COoCTaBa W CTPOEHUS; 3aKOH COXpPaHEeHUs Macchl
BELLECTB;



C(hOpMMPOBAHHOCTL YMEHUM  XapakTepu3oBaTb COCTaB, CTPOEHue,
dusnyeckne n XMMmMYecKkne CBOWCTBA TUMNWYHBLIX MpeacTaBuTernen pasnnyHbIX
KnaccoB OpraHm4eckux BewecTB (MeTaH, 3TaH, 3TWUIMEH, NPonureH, aueTuneH,
o6ytagneH-1,3, metunbytagueH-1,3, 6eH30M, MeTaHOS, 3TAHOS, STUNEHITINKONb,
rMuuepuH, deHon, aueTtanbgerna, MypaBbMHAa M YKCyCHast KMCROThI, FIOKO3a,
Kpaxman, Lennonosa, aMUNHOYKCYyCHas Kucrnorta), NNCTpUpoBaTh
reHEeTUYECKYIO CBA3b MEXAY HUMU YPaBHEHMSAMU COOTBETCTBYHOLLMX XMMUNYECKNX
peakunin C ICNONb30BaHMEM CTPYKTYPHbIX (hOpMYyIT;

chOpPMNPOBAHHOCTb yMeHUs XapakTtepusoBaTb NCTOYHUKN
YyrneBogopoaHOro Cbipbsa  (HETb, MNPUPOAHbLIA ra3, yrosnb), CNocodbl KX
nepepaboTkn N NpakTnyeckoe NpUMeEHeHNe NpoayKToOB nepepaboTku;

COPMUPOBAHHOCTb YMEHUI MNPOBOAUTb BbIYUCAEHUS MO XUMUYECKUM
ypaBHeHMsIM (Maccbl, 06bEMa, KonuyecTsa UCXOOHOro BeLLecTBa Unv npoaykra
peakumm no M3BECTHbIM Macce, OObEMY, KOMMYECTBY OLHOrO W3 UCXOOHbIX
BELLECTB UNN NPOAYKTOB peakuum);

C(bOpPMMPOBAHHOCTb YMEHMA BrageTb CUCTEMOW 3HaHMA 06 OCHOBHbIX
MeToAax Hay4yHOro NO3HaHWs, UCMOMb3yeMbIX B XMMUN NPU U3YYEHUN BELLLECTB U
XUMUYECKMX ABNEHUN (HabniogeHue, n3mepeHme, 9KCMEPUMEHT,
MOLENNPOBaAHMNE), NCMOMb30BATb CUCTEMHbIE XUMUYECKME 3HAHUS NS NPUHATUS
peLleHN B KOHKPETHbIX XXU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BeLlecTBaMu U nX
NPUMEHEHNEM;

CcOpMUPOBAHHOCTb  YMEHM  cobntogaTtb  npaBuna  NoSfib30BaHUSA
XnuMmyeckon nocygon v nabopaTopHbiM ObBopygoBaHMEM, a Takke npasuna
obpalleHns ¢ BewecTtBaMu B COOTBETCTBUMM C MHCTPYKUMUSIMU MO BbIMOMHEHWUIO
nabopaTopHbIX XMMUYECKNX OMNbITOB;

ChOPMUPOBAHHOCTb YMEHWUA MNSIAHMPOBATb W BbIMNOMNHATL XUMUYECKUI
9KCNEPUMEHT (MpeBpalleHnsl OpraHUYeckux BeLllecTB MNpU  HarpeBaHuu,
nonyyeHne 3TUNEHa W U3y4YEeHME €ero CBOWCTB, KAYeCTBEHHble peakuum
OpraHM4yeckux BeLWecTB, [AeHaTypaumss 6enkoB npwu HarpeBaHwW, LBETHblEe
peakumMm 6enkoB) B COOTBETCTBUM C MpaBunaMm TEXHUKM ©6e3onacHoCcTM npwu
obpalleHun ¢ BelecTBamu 1 nabopaTtopHbIM 0bBopyaoBaHWEM, NPEeACcTaBnATb
pe3ynbTaTbl XUMWUYECKOrOo 3KCcnepumeHTa B ¢opme 3anncu  ypaBHEHUN
COOTBETCTBYIOLUNX peakumMn u ¢QopmynupoBatb BbIBOAbI HAa OCHOBE 3TUX
pe3ynbTaTos;

ChOPMUPOBAHHOCTb YMEHUN KPUTUYECKM aHanuM3mMpoBaTb XUMMUYECKYHO
WHpopMaLMIO, MNONy4YaeMyld M3 pasHbIX MCTOYHMKOB (CpeacTBa MaccCOBOM
nHdopmaumm, IHTEpPHET 1 Apyrnx);

COPMUPOBAHHOCTL  YMEHUn  cobniogatb  npasBunia  3KOMOrMYecku
uenecoobpasHoro noeedeHUss B ObITy M TPyAoOBOW [LEATENbHOCTU B LENsX
COXpaHEHUs CBOEro 340pOBbsi M OKpY)XXatollen NpupogHoOn cpedbl, 0CO3HaBaTb
ONacHOCTb BO3OEWCTBUS Ha >XMBble OpraHn3Mbl OnpenenéHHbIX OpraHUYecKux
BELLEeCTB, NOHMMas cmbicn nokasatens MNOK, noscHATb Ha npumepax cnocoObl
YMEHbLUEHMST U NpefoTBpaLleHNs WX BpeaHOro BO3OEWCTBUSI Ha OpraHuMam
4YenoBekKa;

ans oby4varowmxess ¢ orpaHUYeHHbIMU BO3MOXHOCTSAMU 300POBbSA: YMEHUe
NPUMEHATb 3HAHWSA 0O OCHOBHbLIX AOCTYMHbIX METOAAax MO3HAHUS BELLECTB U
XUMUYECKNX SABIEHUN;



Ona cnenbix U cnaboBuaawmMx oOy4valWMXCs: YMEeHMEe MCMNonb30BaTb
pernbedHO-TOYEYHYI0 cnuctemy obosHaveHuin J1. bpannga ansa 3anucu XMMmn4ecknx

dopmyn.
11 KINTACC

MpeamMmeTHble pesynbTaTbl OCcBoeHUA kypca «Obuwass M HeopraHudeckas
XUMUSA» OTpaxaroT:

ChopMNPOBAHHOCTL MPEeACTaBfEHNA: O XMMWUYECKOM COCTaBnsoLWEN
€CTeCTBEHHO-Hay4YHOM KapTUHbl MUpa, POSIM XUMUM B MO3HAHUWN SABIIEHUN
npupodbl, B (OPMUPOBAHUN  MbIWSIEHNUA W KYSbTypbl  JINYHOCTU, €€
PYHKUMOHANBHOM TPaMOTHOCTM, HeOoBXo4MMOW LN peLUeHUs MPaKTUYECKUX
3ajay un akonormyeckn OOOCHOBAHHOIMO OTHOLWIEHUS K CBOEMY 3[40POBbIO W
NpUpoaHON cpeae;

BNageHne CUCTEMOW  XMMWYECKMX  3HAHUW, KOTopasi  BKIHOYaeT:
OCHoOBoOMonarawLwme nNoHATUA (XMMUYECKUA 3NEeMEHT, aToM, usoTon, s-, p-, d-
9NEeKTPOHHble opbuTanu aTtoMoB, WOH, MOMEKyfna, MOSflb, MOMSPHbIA OOBLEM,
BaNEHTHOCTb, 3SIeKTPOOTPULATENBHOCTb, CTENeHb OKUCMEHUS, XuMU4yeckas
CBA3b (KOBaneHTHas, WOHHasi, MeTannumyeckasa, BOOOPOAHas), Kpuctannmyeckas
peLeéTKa, TUMbl XMMUYECKUX peakuui, pacTBoOp, ANEKTPOSIUTbI, HEINEKTPOSUTI,
anekTponuTuyeckass guccoumaumsi, OKUCIUTESb, BOCCTAHOBUTESNb, CKOPOCTb
XUMNYECKOW peakumn, XMMUYECKoe paBHOBECUE); TeopuM U 3aKOHbl (Teopus
aneKkTponuTuyeckon aumccoumaummn, nepuogmyeckun 3akoH . . MeHnpeneesa,
3aKOH COXpaHEHNSA MacChbl BELLECTB, 3aKOH COXPaHEHUSs U NpeBpaLLeHnsi SHePrnm
NpU XMMUYECKNX peakumsax), 3aKOHOMEPHOCTU, CUMBOSIMYECKUN SA3bIK XUMUWN,
MUPOBO33pEHYECKME 3HAHUSA, Nexallne B OCHOBE MOHMMaHUS NPUYUHHOCTU U
CUCTEMHOCTU XUMWYECKUX SABMNEHUN, pakTonornyeckme ceefeHns 0 CBOUCTBAX,
cocTase, nonydyeHnn 1M 6e3onacHOM  UCMONb30BaHUM  BaXXHEWLIMX
HeopraHM4yeCcKnx BeLLECTB B ObITY U NPaKTUYECKON OEeATENbHOCTUN YenoBeka;

C(hOpPMUPOBAHHOCTbL YMEHUI BbIABNATbL XapakTepHble MNPU3HaKuU MOHATUN,
yCTaHaBnuBaTb MX B3aMMOCBS3b, MCNOSIb30BaTb COOTBETCTBYIOLLME MOHATUS NpU
OnMcaHuM HeopraHMYeCcKnx BeLeCcTB U UX NpespaLleHnit;

C(hOPMMPOBAHHOCTE YMEHUA WUCMONb30BaTb XMMWYECKYD CUMBOSUKY ONA
coctaBneHnsa dopmysi  BeleCcTB W  YpaBHEHUW XUMWUYECKUX  peakuun,
cuctematmyeckyto  HomeHknatypy (IUPAC) wn  TpuBuanbHble Ha3BaHuS
OTAESbHbIX HEOpraHMYecknx BellecTB (YrapHbli ras, yrinekucsbli ras, aMmmMumak,
rawéHasi U3BecTb, HerawéHasa U3BecCTb, NUTbeBada cofa, NMpPUT 1 apyrue);

ChOPMUPOBAHHOCTL  YMEHUN oOnpeaenaTb BaneHTHOCTb W CTeneHb
OKUCIEHUS XMMUYECKUX INIEMEHTOB B COEAMHEHUSX PasfMYHOro coctaBa, Bug
XUMUYECKON CBA3N (KOBareHTHas, MOHHas, MeTannuyeckasd, BogoponHas) B
COEaVHEHNSAX, TUM KPUCTanIMYeckon peLleTkn KOHKPEeTHOro BelllecTsa (aToMHas,
MONeEKynsapHasi, MWOHHas, MeTannuyeckasl), XxapakTep cpeabl B BOOHbIX
pacTBOpax HeopraHMYeCcKNx CoeqUHEHUN;

chOpPMUPOBAHHOCTb YMEHUI yCTaHaBNMBaTb NPUHAANEXHOCTb
HeopraHM4eckMx BELLEeCTB MO WX COCTaBy K onpedenéHHomy knaccy/rpynne
coeAuHEHUI (npocTble BewecTBa — MeTannbl WM HemeTannbl, OKcuabl,

OCHOBaAHWA, KUCJ10Thbl, aM(*)OTeprle rmapokcunasbl, COJ'II/I);



C(POPMMPOBAHHOCTE YMEHUN pacKpbiBaTb CMbICIT NEPUOANYECKOro 3aKoHa
AO. W. MeHgeneeBa W OEeMOHCTPUPOBATL €r0  CUCTEMATU3UPYIOLLYIO,
00BACHUTENBHYIO U NPOrHOCTUYECKY (PYHKUUUK;

C(POPMMPOBAHHOCTE YMEHUN XapaKTepu3oBaTb 3NIeKTPOHHOE CTpoeHue
aTOMOB XMMUYeCKUX arnemeHToB 1-4 nepuoposB [lepuognyeckon cuctembl
xummnyeckux anementoB . . MeHgeneeBa, ucnonb3yst NOHATUS «S-, p-, d-
9NIEKTPOHHbIE opbuTtanmy, «3HepreTnyeckme YPOBHUY, OO BACHATD
3aKOHOMEPHOCTUN U3MEHEHUS CBONCTB XMMUYECKNX ANIEMEHTOB U UX COeANHEHUN
no nepuogam u rpynnam lNepnognyeckon CUCTEMbl XUMUYECKNX driemMeHToB [.
N. MeHpeneesa;

chOpMMPOBAHHOCTb YMEHUM XapakTepu3oBaTb (onucbiBaTb) obwme
XUMNYECKMEe CBOMCTBA HEOPraHWYecKMX BeLLeCTB pPasfiMyHblX  KI1accos,
noaTBepXaaTb CYLLECTBOBAHWE FEHETUYECKOW CBA3U MexOy HeopraHu4ecKnmu
BeLLleCTBaMU C NMOMOLLIbIO YpaBHEHUIN COOTBETCTBYIOLLNX XMMUYECKUX peaKLnit;

C(OOPMMPOBAHHOCTb YMEHUS KIaccuunumpoBatb XMMUYECKNE peakuumn no
pasnUYHbIM NpU3HaKam (4MCny M CocTaBy pearvpyrolmx BewecTB, TEnnoBoOMy
aheKTy peakunmn, NI3MEHEHUIO CTEMNEHEN OKUCIIEHUS ANIEMEHTOB, 0OPaTUMOCTH
peakumu, yqacTuio KatannsaTopa);

C(bOPMMPOBAHHOCTb YMEHUN COCTaBMATb YPaBHEHUS peakuun passinyHbIX
TUNOB, MOSMIHblIE W COKPALEHHble YpaBHEHWA peakunin WOHHOro obmeHa,
yunTbiBasi yCNoBus, Npu KOTOPbIX 3TN peakumm ngyT 0O KOHUa;

C(bOPMMPOBAHHOCTL YMEHUA MNPOBOAUTL peakuuu, noaTeepxjaroLume
Ka4yeCTBEHHbIN COCTaB pasfiUYHbIX HEOpraHWYeckUx BeLlecTB, pacrno3HaBaTb
ONbITHBIM MYTEM MOHbI, NPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HeOpraHMYeckmx
BELLECTB;

C(POPMMPOBAHHOCTE  YMEHUA  pacKpbiBaTb CYWHOCTb  OKUCIIUTESbHO-
BOCCT@HOBUTESbHbIX peakuuMi MocpeaCcTBOM  COCTaBMEHUA  9NEKTPOHHOro
BGanaHca 3Tux peakuum;

C(POPMMPOBAHHOCTE  YMEHUN  OOBACHATbL  3aBUCUMOCTb  CKOPOCTHU
XMMUYECKON peakuunm OT pasfnyHbiX (akToOpoB; XapakTep CMeLleHus
XMMMUYECKOrO pPaBHOBECUSI B 3aBMCUMOCTU OT BHELLUHEro BO34encTBus (NpuHUUN
Jle WaTtenbe);

C(OOPMMPOBAHHOCTE YMEHUN XapakTepu3oBaTb XUMUYECKME MNpOoLEeCChl,
nexatine B OCHOBE MPOMBILLSIEHHOMO MOSTyYEHUSI CEPHON KMUCNOTbI, aMMKuaka, a
Takke CPOPMUPOBAHHOCTL npeactaBneHMn 06 O6LWKMX HayYHbIX NpUHUMNaxX W
aKonormnyecknx npobriemax XMMnM4eckoro Npon3BoLCTBa;

CchOPMUPOBAHHOCTb YMEHUN MPOBOAUTL BbIYUCAEHUS C UCMOMb30BaHUEM
MOHATUS «MaccoBasa 40N BellecTBa B pacTBope», 06bEMHbIX OTHOLLIEHUI ra3oB
NpU XMMNYECKUX peakLmsiX, MaccChl BelecTsa unn ob6beéma rasos rno N3BECTHOMY
KONMYecTBYy BellecTBa, Macce unm o6bEMy O4HOro M3 y4acTBYHOLLUMX B peakumnn
BELLLECTB, TENMOBOro adpdpekta peakumm Ha OCHOBE 3aKOHOB COXpaHEHUA MaccChl
BELLECTB, NPeBpPaLLEHNS U COXPAHEHUS QHEPTUU;

C(bOPMMPOBAHHOCTL  YMeHUr  cobniogaTb  npaBunia  Nonb30BaHUSA
XnuMmyeckon nocygon v nabopaTopHbiM Ob6opygoBaHMEM, a Takke npasBuna
obpalleHns ¢ BelecTtBaMn B COOTBETCTBUM C UHCTPYKLUMSMWU MO BbINOSTHEHMUIO
nabopaTopHbIX XMMUYECKUX OMbITOB;



C(POpPMUPOBAHHOCTL YMEHUN MNaHMPOBaTb W BbINOSHATL XUMWUYECKUN
9KCNEepUMEHT (pasfnoXeHne nepokcmaa Bogopoda B NPMUCYTCTBUM KaTanmsaTopa,
onpegeneHne cpeabl pPacTBOPOB BELLECTB C  MNOMOLLBID  YHMBEpPCasribHOro
MHOMKaTOpA, BNUsIHUE Pas3fNyHbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKON peakuuu,
peakuMm MOHHOro obmeHa, Ka4yeCTBEHHbIE peakunn Ha cynbdart-, kapboHaT- u
XITOpUO-aHNOHbI, HA KAaTUOH aMMOHMUS, peLLUEeHNE IKCNEPUMEHTanbHbIX 3a4ay no
Temam «MeTtannel» n «HemeTannbi») B COOTBETCTBMM C MpaBUniaMn TEXHUKM
GesonacHocTM nNpu  obpaweHMM C  BelwecTBamMuM U nabopaTopHbIM
obopynoBaHueM, npeactaBnATb pe3ynbTaTbl XMMUYECKOrO 3SKCNEepUMEHTa B
dopme 3anncu ypaBHEHUA COOTBETCTBYHLUMX peakumn un opmynmpoBaTb
BbIBObl HA OCHOBE 3TUX PE3YNbTaTOB;

C(hOPMUPOBAHHOCTL YMEHUN KPUTUYECKM aHanmM3anmpoBaTb XMMUYECKYIO
MHOpPMaLMIO, MOMy4YaemMyd U3 pasHbiX WCTOYHWKOB (CpeactBa  MacCOBOW
KOMMYHUKauuun, HTepHeT n gpyrux);

C(bOPMMPOBAHHOCTL  YMeHU  cobniogaTb  MpaBuna  3KOSTOrMYecku
uenecoobpasHoro noBedeHnss B ObiITy M TPyaoOBOW AEATENbHOCTU B LENAX
COXpPaHEHNSA CBOEro 340POBbS U OKPYXXaloLEen NPUPOAHON cpenbl, OCO3HaBaTb
OMacHOCTb BO3OEWCTBUSI Ha XWUBble OpPraHu3Mbl ONpedenéHHbIX BeLeCTB,
noHMmast cmbicn  nokazatens [MOK, nodcHATb Ha npumepax CcnocoObl
YMEHbLUEHNST M NpPeaoTBpalleHns UX BPeOHOro BO3AEWCTBUSA Ha OpraHusm
YyeroBeka;

Ana obyyarwmxca ¢ orpaHUYeHHbIMU BO3MOXHOCTSMWU 340P0BbA: YMEHUE
NPUMEHATb 3HaHMS 06 OCHOBHbLIX OOCTYMHbIX METoAax MO3HaHWA BELLECTB WU
XUMUNYECKNX ABMNEHWUI;

ANna cnenbiXx W cnaboBuadawmnx oOy4valrWMXCcs: YMEeHuMe MUCMnosib3oBaTb
pernbedHO-TOYEYHY0 cnuctemy obosHavyeHun J1. bpannga onsa 3anucum XMMmn4eckmx

dopmyrn.



TEMATUYECKOE NMNIAHUPOBAHUE
10 KINACC

Ne n/n

HanmeHoBaHue pa3genoB u
TeM nporpamMmmbl

KonuyecTtBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckune
paboTbl

ANEeKTPOHHbIe
(uncppoBblie)
obpas3oBaTenbHble
pecypchl

Paspen 1.

TeopeTuyeckne oOCHOBbI OPraHM4eCcKon XMmMmum

MpeamMeT opraHN4ecKomn XUMUN.

1.1 Teopust CTpOEHUS OpraHNYecKnx 3
coeanHeHnn A. M. bytnepoBa
Ntoro no pasgeny 3
Paspen 2. YrneBogopoAabl
5 1 MNpenenbHble yrnesogopoabl — 5
ankaHol
50 HenpegenbHble yrnesogopoabl: 6 ’
ankeHbl, ankagueHbl, ankuHbl
2.3 ApomaTtundeckue yrrnesoaopoabl 2
MpupogHbie NCTOYHUKM
2.4 yrneeogopoaoB U Ux 3 1
nepepaboTka
WToro no pasgeny 13

Pasgen 3. Kucnopoacoaepxawme opraHn4eckue coeauHeHus

3.1 CnnpTbl. eHon 3
Anbgernapbl. KapboHoBble
3.2 7 1
KMcnotbl. CnoxHble adumpbl
3.3 Yrnesoabl 3 2
WToro no pasgeny 13

Paspen 4. AsoTcoaepxalyme opraHuyeckme coeanHeHus




4.1 \ AMUHBI. AMUHOKMCIOTLI. Berku 3
Wtoro no pasgeny 3
Pa3nen 5. BoicokoMonekynspHble coeanHeHus

5.1 \ lMnactmacckl. Kayyykn. BonokHa 2
WToro no pasgeny 2
OBLEE KOJIMHECTBO HACOB INO 34

NMPOIrPAMME




11 KINTACC

HanmeHoBaHue pa3genoB U TemM

KonuyecTBO 4YacoB

ANEeKTPOHHbIe
(uncppoBblie)

Ne n/n nporpamMmmbl Bcero KoutponbHble  Mpaktnyeckue obpa3oBaTefibHble
paboTbl paboTbl pecypehl
Paspen 1. TeopeTnyeckme OCHOBblI XMUMUU
CTpoeHune aToMoB.
lMepuoaon4yecknin 3akoH u
1.1 Mepuognyeckasa cncrema 3 1
Xummnyeckmnx anemeHtos . U.
MenpeneeBa
10 CTpoeHue BelecTBa. 4
’ MHoroo6bpasue BeLecTs
1.3 Xnmuyeckune peakumm 6 1
Ntoro no pasgeny 13
Paspen 2. HeopraHu4yeckasa xumus
2.1 MeTannsl 6 1
2.2 HemeTannbl 9 1 1
53 CBs3b HEOPraHNYEeCKnX U 5
OpraHM4yeCcKnX BELLECTB
WToro no pasgeny 17
Pasgen 3. XuMmusi n Xu3Hb
3.1 XUMUS N XKU3Hb 4
WToro no pasgeny 4
OBLUEE KOJIMYECTBO YACOB MO 34 5 3

NMPOrPAMME







NOYPOYHOE MIAHUPOBAHUE

10 KITACC
Ne T
nln emMa ypoka

KonuyectBO 4yacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

HOaTta
M3y4yeHus

ONEeKTPOHHbIe
uncpoBble
obpasoBartenbHble
pecypchbl

MpeomeT opraHnyeckon
XUMUK, €€ BO3HUKHOBEHME,
pasBUTUE 1 3Ha4YeHne

Teopus cTpoeHuns
OopraHn4ecKknx coeanHeHnn
A. M. bytneposa, eé
OCHOBHbIE MOSTOXEHMS

lNpepncTtaBneHune o
Knaccugukaumnm
OpraHM4ecKnx BeLLEeCTB.
HomeHknaTtypa
(cuctematnyeckas) un
TpyBManbHble Ha3BaHUS
OpraHM4ecKnx BeLLEeCTB.
KoHTponbHasa pabota Ne1.
«CTapToBasi KOHTpPONbHada
paboTa (HeopraHunyeckas
XUMUS)»

ArKaHbl: cocTaB 1
CTPOEHME, rOMOSIOrM4YECKNI

psaa

MeTaH n aTaH —
npocTenmne
npeacTtaBUTENN ankaHoB




ArnKeHbl: cocTaB U
CTpO€EHMne, CBOUCTBA
OTUNEH N NpPonuneH —
npocTenme
npeacraBUTENN ankeHoB

MpakTnyeckasn paboTta Ne 1.
«lMNonyyeHne aTuneHa n
N3y4YeHne ero CBOMCTB»

AnkagueHsbl. bytagueH-1,3
n metundyrtaamen-1,3.
[MonyyeHne cMHTETUYECKOro
KaydyKka 1 pe3uHbI

10

11

12

13

14

AInKWHbI: cOCTaB 1
0COBEHHOCTUN CTPOEHMS,
roMosIorm4ecknn psg.
AueTtuneH — npoctenmm
npeacraBuTenb anknHoOB

BbluncneHuns no YpaBHEHNIO
XUMUYECKOUN peakunmn

ApeHbl: BeH30s1 1 TONYOor.
TOKCMYHOCTb apeHoB

FeHeTnYecKas cBA3b
yrneBoOopoaos.,
npuHaanexatmx K
pPasnu4YHbIM Knaccam

MpupoaHble NCTOYHUKN
yrneBoaoponoB:
NPUPOAHBLIN a3 1 NOMyTHbIE
HeTAHbIE ra3bl, He(PTb U
NPoAyKTbl €€ nepepaboTKu




15

16

17

MpupogHbie NCTOYHUKM
yrneBogopoaoB:
NPUPOAHBLIN ra3 1 NOMyTHbIE
HeTAHbIE ra3bl, He(PTb U
NPoAYKTbl €€ nepepaboTku
O606LeHne no Teme
«Yrnesogopoabl»
MpenenbHble 0 gHOATOMHbIE
CNNPTbI: METAHOI U 3TaHOI.
BogopogHas cBsa3b

18

MHoroatomHble CMnpTHbI:
STUNEHITIMKOJIb U TMnuepuH

19

20

21

deHon: cTpoeHne
MOneKynbl, husndeckme n
XUMUYEeCcKne CBOUCTBA,
NpUMeHeHne

Anbgernapbl: doopmanegerm
n auetanbgerng. ALEeToH
OOHOOCHOBHbIE
npeaesibHble KapOoHOBLIE
KACNOTbI: MypaBbUHas U
yKCyCHas

22

23

MpakTnyeckasn pabota Ne 2.
«CBowncTtea pacTtsopa
YKCYCHOWM KUCIOTbI»

CteapuHoBas n onenHoBas
KUCNOTbI, KaK
NpeacTaBUTENM BbICLLNX
KapOOHOBbIX KUCNOT

24

Mbina kak conn BbICLLMX




25

26

27

28

29

KapOOHOBbLIX KNCAOT, UX
MotloLlee encTemne

CrnoxHble acmpbl Kak
NPOn3BOAHbIE KAPOBOHOBbLIX
KUCNOT. Maponmns3 CroXHbIX
adupos

Knpsbl: rmgponus,
NpUMEHeHwNe,
buonormnyeckasa posib Xnpos

YrneBoapl: COCTaB,
Knaccuukauums.
BaxHenwwne
npeacTaBuUTENN: rnoKo3a,
dpyKTO3a, caxaposa

Kpaxman un uenntonosa Kak
NpupoaHble NONMMeEpPHI

KoHTponbHasa pabota Ne2
no pasgeny
«Kucnopogcoaepxawimne
opraHuyeckue
coeanHeHnA»/
Bcepoccunckas
npoBepo4vHas paboTta

30

Obuwas xapaktepucTuka
asoTcogepxalmx
OpraHNYecKnx coegmHeHumn

31

AMUHbBI: METUNTAMUH 1~
AHUINNH

32

AMUNHOKNCIOTbI KakK
aMdOTEPHbIE OpraHn4eckmne




33

34

coeauHEHUs, nx
Oronormyeckoe 3Ha4YeHue.
MNentnabl. benkn kak
npupoaHbie
BbICOKOMOINEKYNSAPHbIE
coeguHeHuna. KoHTponbHas
paboTta Ne3 toroBas
«OpraHunyeckast Xumusi»

OCHOBHbI€ MOHATUSA XUMUMN
BbICOKOMONEKYIAPHbIX
coeanHEeHnn

OcHOBHble MeTOdbl CUHTE3a
BbICOKOMOSEKYNAPHbIX
coeanHeHun. lNnacTtmaccsl,
KaydyKu, BOSIOKHa

OBLLEE KOJINYECTBO YACOB
Nno NPOrPAMME

34




11 KINTACC

Ne
n/n

Tema ypoka

KonuyecTBO 4YacoB

KoHTpornbHble

Bcero
paboTbl

MNMpakTnyeckne
paboTbl

OdaTta
M3y4vyeHus

ANEeKTPOHHbIE
undpoBble
obpasoBartenbHble
pecypchl

XUMUYECKUIN 3N1eMEHT. ATOM.
OneKTPOHHAsA KOHUrypaums
aTomoB

Mepuogunyeckunit 3akoH un
Mepuogunyeckasn cuctema
XMMMYeCKnx anemeHTos [l.
N. MeHpoeneeBa, nx cBsA3b C
COBpPEMEHHOWN Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHNS
CBOMNCTB XMMUYECKUX
3NTIEMEHTOB U NX COeQUHEHUI
no rpynnam v nepuogam.
3HayeHne nepmoanyeckoro
3aKOHa U CUCTEMBI
Xxmmunyeckmnx anemeHToB ..
MeHgeneesa B pa3suTumn
HayKu

CTpoeHue BellecTBa.
XnmMmunyeckas cBsi3b, eé
BUAbI; MEXaHU3MbI
obpa3oBaHNsa KOBaNE€HTHON
cBsA3n. BogopoaHas cBA3b

BaneHTHOCTb.
OneKkTpooTpULaTENBHOCTD.




CTeneHb OKUCNEHMS.
BewecTtBa MonekynapHoro u
HEMONEKYNAPHOro CTPOEHUS

[MoHATHE 0 AncnepcHbIX
cucrtemax. IcTuHHbIE 1
KONnougHble pacTBOpbI.
MaccoBasa gonsa BellecTBa B
pactBope. KoHTpornbHas
paboTta Ne1 «BxogHas
AanarHocTuka 3a kypc 10
Knaccan.

Knaccudukaums n
HOMeHKnaTypa
HeopraHM4YecKnx
coeanHeHunn. ['eHeTn4yeckas
CBSA3b HeopraHM4YecKnx
BELLECTB, pasfinyHbIX
KraccoB

Knaccudumkaumsa XmumMmyeckmux
peakunn B HEOpraHn4eckomn
N OpraHN4yeCcKom XUMUMN.
3aKoH COXpaHeHUs1 Macchbl
BELLLECTB; 3aKOH COXpaHEeHUs
N NpeBpaLLEHNsT IHEPrnn

NP XMMUYECKUX peakLmnsax
CKopoCTb peakuuu.
Ob6paTuMble peakumu.
XnumMnyeckoe paBHoBecue

10

MpakTnyeckasn pabota Ne 1.
«BrnnsaHune pasnunyHbix
¢rakTOpOB Ha CKOPOCTb




11

XUMUYECKOWN peakunmny»

OnekTponuTrnyeckas
anccoumaums. NoHaTme o
BOOOPOAHOM MoKasaTene
(pH) pactBopa. Peakuuu
NOHHOro obmeHa. M'maponua
OpraHN4ecKknx u
HEeopraHM4YeCcKnx BELLECTB

12

13

OkncnutenbHo-
BOCCTaAHOBUTESbHbIE
peakuuun. MNMNoHaTne ob
3MEeKTPOnn3e pacnnasoB n
pacTBOPOB COSien

O606wweHne no pasgeny
«TeopeTnyeckne oCHOBbI
XUMUU»

14

15

16

MeTannbl, UX NonoXxexHue B
MNepuogunyeckon cucteme
XUMUYecknx anemeHTos [.
N. MeHpoeneeBa un
0COBEHHOCTUN CTPOEHMUS
aTtomoB. O6Lwne gumsnyeckne
CBOWCTBa MeTarnmnos

CnnaBbl MeTanNsos.
ONEKTPOXUMUYECKNIN pag,
Hanps>XeHUn meTarnnos

XnMumyeckme cBomncTea
Ba)XHEeMLNX MeTansos
(HaTpuin, Kanuwn, Kanbuun,
MarHuin, antoMUHUN) N NX
coeanHeHnn




17

XnmMumnyeckme cBoncTea
Xpoma, Meaun n nx
coeAVHEHNN

18

19

XnmMmunyeckme cBoncTea
LMHKa, »Kenesa un nx
coeauHEeHnn

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

20

HemeTannbl, ux nonoxeHue
B lNepuogunyeckon cucrteme
XUMUYECKUX drieMeHToB [.
N. MenpeneeBa u
0COBEHHOCTUN CTPOEHUS
aToMOB

21

dunsnyeckne cBoncTea
HemMeTannoB. AnnoTponus
HemMeTannos (Ha npumepe
Kucropoga, cepsbl, pocdopa
n yrnepoga)

22

XumMumnyeckme ceBomcTaea
ranioreHoB, cepbl U UxX
coeAVHEeHNn

23

24

XuMunyeckme cBoncTBa
asoTa, oocdopa n nx
coeanHEeHnn
XnumMunyeckne cBoncCTBa
yrnepoaa, KpeMHUS 1 X
coeanHeHnn




25

MpumeHeHne BaxxHeNLWnX
HemMeTansnoB N Nx
coeAVHEHNN

26

O600LeHne u
cuctemMaTmsaumnsa 3HaHMn No
Teme «HemeTtannbi».
BbluncneHuns no ypaBHeHUsIM
XUMUYECKNX peaKkunn mn
TEPMOXMMMYECKME PaCHETHI

27

28

29

MpakTnyeckasn pabota Ne 3.
«PelwleHne
3KCnepuMeHTanbHbIX 3aga4
no teme "Hemetannbl"»

KoHTponbHasa pabota Ne2
no temam «MeTtannbi» U
«HemeTtannbl». Toroeas
KOHTpOsSibHas paboTa
HeopraHuyeckne un
OopraHn4eckune KMcnoTbl.
HeopraHunyeckue n
OpraHn4yecKne OCHOBaHMS

30

AmdoTepHsble
HeopraHuyeckue u
opraHuyeckne coeguHeHus.
'eHeTn4eckas CBA3b
HeopraHn4yecknx un
OpraHuyeckux BeLlecTB

31

Ponb xumun B obecnevyeHnmn
3KOJTIOrM4eckon,
3HEpPreTnyeckon n NULLEBOMN
©e30nacHOCTU, pa3BUTUN




MeOULMHbI
MpeactaBneHnsa 06 obumx
Hay4HbIX NPUHLMNAx
NPOMbILLIIEHHOIO MNOMNy4YeH s
Ba)KHENLLNX BELLECTB

32

Uenosek B M1pe BeLLECTB U
mMaTepuanoB

33

34 Xnmusi n 300poBbE YeroBeka

OBLWEE KOJIMYECTBO YACOB
Mo NPOrPAMME

34







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

10 KITACC

Kon
npoBepsieMoro
pe3ynbTara

1

NMpoBepsiemMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM OOpa3oBaTesfibHOM NporpaMmMbl cpeaHero
ob6Lero o6pasoBaHus

TeopeTnyeckme 0CHOBbI OpraHN4YeCcKomn XMMmnm

1.1

CdopmMnpoBaHHOCTL NpPeacTaBneHNUn O  XUMWUYECKOW
COCTaBnsOLWEN eCTeCTBEHHOHAY4YHOU KapTUHbI MUpa,
ponn XUMUKM B MNO3HAHUM SIBNEHMA NpuUpodbl, B
POPMMPOBAHUN MBbILUSIEHUS U KYNbTYypbl JIMMHOCTU, €€
YHKUMOHANBHOW rpamMoTHOCTH, Heobxogumon Ans
peleHns  MpakTU4ecKux 3agady W IKOSTOrnyeckm
000OCHOBaAHHOIO OTHOLUEHUS K CBOEMY 3[40pOBbl U
npupogHon cpeae

1.2

1.3

BnageHne cuctemMon XMMUYECKMX 3HaHWUA, KOTopas
BKITIOYAET: OCHOBOMOMarawwune MnoHATUS (Monekyna,
BaNeHTHOCTb,  ANMEeKTPOOTPMUATENbHOCTb,  CTEMNEHb
OKUCIEHNS, XUMUYECKasa CBA3b, MOJIb, MOSISIpHas Macca,
MOMSIPHbIN 00BbEM, yrnepoaHbIN cKener,
dyHKUMOHaNbHaa  rpynna,  pagukan,  M3oMepus,
N30Mepbil, FOMOJOrMYECKUN psa, romMorsoru,
yrneBogopoAbl,  KUCMOpoA4- M asoTcofepxaiume
coefguHeHus, OGuonormyeckn akTMBHble  BeLLECTBaA
(yrmeBoabl, kupbl, ©6enku), MOHOMEp, NONUMep,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE
COEANHEHNS); TEOpMM M 3aKOHbI (TEopUst XMMWUYECKOro
CTpoeHus1 opraHmnyeckux Bewects A.M. BbyTtneposa),
3aKOHOMEPHOCTW,  CUMBOJSIMYECKMN  A3BIK  XMMUMW,
dakTonornyeckne cBegeHMss O CBOWCTBaX, COCTaBe,
nony4yeHmm n 6e30nacHOM MCMONb30BaAHUN BaXXHEMLUNX
HEOPraHM4YeCcKNX N OPraHU4YecKMx BeLleCcTB B ObITy MU
NpaKTUYeCKon AesATENbHOCTN YenoBeKa

CdopMUPOBAHHOCTb YMEHUIN BLISABIATL XapaKTepHble
NPU3HaKW MOHATUN, YCTaHaBnMBaTb MX B3aUMOCBS3b,
MCnonb3oBaTb  COOTBETCTBYHOLLME  MOHATUA npu
onucaHuMM  cocTaBa, CTPOEHUA W NpeBpaLlleHum
OpraHMYecKux coeanHeHN

1.4

1.5

ChopMUPOBAHHOCTbL YMEHUN UCNONb30BaTb XMMUYECKYIO
CUMBOSMIMKY  ONsi  COCTaBMNEHUS  MOSEKYNSApPHbIX U
CTPYKTYPHbIX (pasBEpHYTOM, COKpaLLEHHOM) opmMyn
OpraHM4yeckux BeLLECTB W YPaBHEHUN XUMUYECKMX
peakuuin, n3roTaBnuBaTtb mMoaenu MOMeKyn
OpraHM4yeckux BeLecTB And  uiancTpaumm  ux
XUMUNYECKOrO U NPOCTPaHCTBEHHOIO CTPOEHUS

CdhopMmpoBaHHOCTb YMEHWI ycTaHaBnmBaTb




1.5

1.6

NPUHAASIEXHOCTb U3YYEHHbIX OpraHMYecknx BellecTB Mo
MX COCTaBy M CTPOEHUID K onpenenéHHomy Knaccy
(rpynne) coeounHeHun (yrneBoOopoOAdbl, KUCIOpod W
asoTcogepxawne coefuHeHUsi, BbICOKOMOSEKYNSAPHbIE
coeiHEHNS), AaBaTtb 7Y Ha3BaHus no
cuctemaTtudeckon HomeHknatype (IUPAC)

CdopmMupoBaHHOCTb  YMEHUA  onpedensatb  BuAbl
XMMUYECKOM CBA3N B OPraHUYecKnx coeamHeHnsax
(oamMHapHbIE N KpaTHbIE)

CdopMMpOBaHHOCTE YMEHUS MPUMEHSTL: MOMOXEHUS
Teopum CTpoeHna  opraHumyeckux BewectB A.M.
bytnepoBa pgns 0ObsCHEHMST 3aBUCMMOCTU CBOWCTB
BELLLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
MaccCbl BELLECTB

Yrnesogopoapbl. Kucnopoacogepxatyme "
asoTcogepxawme opraHuyeckue coeNHeHus.
BbicokoMmonekynspHble COeANHEHUS

2.1

ChopmMMpoBaHHOCTL YMEHUI MPUBOAUTL TpUBUAIIbHbIE
Ha3BaHWsl OTAENIbHbIX OpPraHMYeckux BELLECTB (3TUIEH,
NponuneH, aueTuneH, STUMEHIMUKONb,  MULEPWH,
deHon, dopmanbagerng, auetanbnervg, MypaBbuHad
KACMOTa, YKCyCHasi KMCNoTa, OfieMHOBasi KUCnoTa,
cTeapvHOBas KucnoTa, rnoko3a, pyKTo3a, Kpaxman,
Lennwnosa, rmuuunH)

2.2

CdopMnpoBaHHOCTb YMEHUI XapaKTepusoBaTb COCTaB,
cTpoeHne, u3NYeCcKne U XUMUYEeCcKne CBOWNCTBA
TUNUYHBIX ~ NpeAcTaBUTENEN  PasfUyHbIX  KIaccoBs
OpraHuM4yeckux BewlecTB (MeTaH, 3TaH, 9TWMEH,
nponuneH, auetuneH, OyTtaamen-1,3, meTunbyTagmeH-
1,3, ©OeH30on, MeTaHosl, 9TaHomn, 9STUIEHITUKONb,
rmuuepuH, deHon, aueTtanbgerna, MypaBbuHast U
YKCyCHasi KWUCIOTbl, [fOKO3a, Kpaxmarn, Luensonosa,
aMWHOYKCYCHas Kucnorta)

2.3

CdopmMnpoBaHHOCTb yMeHMs NNNICTPUPOBATb
reHeTUYECKYI0 CBSI3b mMexay TUNNYHBIMK
NpeacTaBUTENSAMU Pas3fIUYHbIX KNacCoB OpraHMYeckmx
BELECTB YPaBHEHUSMU COOTBETCTBYHOLUUX XUMUYECKUX
peakuuii C NCMOSTb30BaHMEM CTPYKTYPHbLIX (OpPMYI

2.4

3.1

CdopmunpoBaHHOCTb yMeHUs XapakrepusoBaTtb
NCTOYHUKU yrrneeoopoaHOro CblpbA (HepTb,
NPUPOAHbIA ra3, Yrofb), cnocobbl ux nepepaboTkn wn
npakTn4yeckoe npuMeHeHne NpPoaykToB nepepaboTku
XnmMunsa n XunsHb. PacuyéTbl

CdopmMnpoBaHHOCTb YMEHUIN BNageTb CUCTEMOW 3HAHUI
06  OCHOBHbIX  MeTodax  Hay4yHOro  Mno3HaHus,




3.2

MCNOMb3yEMbIX B XUMUW NPU M3YYEHUM BELLECTB U
XUMUYECKNX  aBNeHUn  (HabniogeHue, U3MepeHue,
9KCNEPUMEHT, MoLennpoBaHue), NUcnosib3oBaTb
CUCTEMHbIE  XUMUYECKME 3HaHUA Ona  NPUHATUS
PELEHNN B  KOHKPETHbIX >KM3HEHHbIX CUTyauusXx,
CBSI3aHHbIX C BELLLECTBAMU U UX NPUMEHEHNEM

CdopmupoBaHHOCTb yMeHM cobnogate nNpasBuna
NMONb30BaHMUS XMMMUYECKOM MNOcyaon M nabopaTopHbIM
obopygoBaHueM, a Takke npaBuna obpaleHus C
BelleCTBaMnU B COOTBETCTBUM C WHCTPYKUMAMM MO
BbINOSTHEHMIO NabopaTOPHbLIX XMMUYECKUX OMbITOB

3.3

CdopmnpoBaHHOCTb YMEHUM nnaHMpoBaTb n
BbIMONHATL XUMMUYECKNA 3JKCNEPUMEHT (npeBpalleHuns
OpraHMYeckux BeLeCcTB MNpW HarpeBaHun, MOfyyYeHune
3TUNEeHa W Un3y4YeHWe €ero CBOWCTB, KayeCTBEHHbIE
peakuMm OpraHMYecKkuMx BeLLecTB, AeHaTypauust 6enkos
npu HarpeBaHwn, LBETHble peakumm 6enkoB) B
COOTBETCTBMM C NpaBuniamMmm TeXHMKM 6e3onacHoOCTn npu
obpawieHmm ¢ BewectBamMm UK nabopaTopHbIM

obopynoBaHuem; npeacTasnsTb pesynbTaThbl
XMMUYECKOro  9KCNepuMeHTa B (popme  3anucu
ypaBHEHUN COOTBETCTBYHOLLNX peakunn n

chopMynunpoBaThb BbIBOAbLI HA OCHOBE 3TUX Pe3yfbTaToB

3.4

CcopMMpPOBaAHHOCTb YMEHWI MNPOBOAUTL BbIYMCIEHWS
Nno  XMMWUYECKMM  YypaBHEHUAM (Maccbl, O0OBLEMaA,
KOonu4yecTBa WUCXOOQHOro BewecTBa WM nNpoaykta
peakumnm no W3BECTHbIM Macce, OOBLEMY, KONMYEecTBY
OLHOrO N3 NCXOLHbIX BELLECTB MM NPOAYKTOB peakumnn)

3.5

3.6

11 KNNACC

Kon

CchopMUPOBaAHHOCTb YMEHUM KPUTUYECKN
aHanManpoBaTb XMMUYECKYHO MHGOpMaLMIO,
nony4yaemyto U3 pasHblX WCTOMHWMKOB  (cpeacTea
MaccoBoOW MHpopMaumK, ceTb VIHTEpHeT 1 apyrue)

CopmupoBaHHOCTE  yMeHUM cobrnogaTe  nNpasuna
aKonornyeckn uenecoobpasHoro nosedeHus B ObITy u
TPYOOBOW OeATENbHOCTM B LENsiX COXPaHEHWUs CBOEro
300pOBbSI U OKpyXawlien  npupogHom  cpeabl,
OCO3HaBaTb OMACHOCTb BO3AENUCTBUA Ha  XMBble
OpraHm3aMbl OMpeaenéHHbIX OpraHNYeckux BELLECTB,
noHuMmasa cmbicn  nokasatena [AOK  (npegoensbHo
AOMNYCTUMOW KOHUEHTpauun), MOSACHATb Ha npumepax
CcnocoObbl yMeHbLUEHUS U NpeaoTBpaLLEeHUst X BpeaHOoro
BO3J€eNCTBUSA HA OpraHn3m 4yernoseka

npOBepﬂeMble npeaAMeTHblIe pe3yiibTaTbl OCBOEHUA




npoBepsemMoro
pe3ynbTaTa

OCHOBHOW OoGpa3oBaTesibHOW NPOrpaMmmMbl CpeaHero
obuwero obpaszoBaHus

1

TeopeTquCKme OCHOBbI XUMWUIA

1.1

BrnageHne cuctemMom XUMMYECKMX 3HAHWKW, KOTopas
BKMOYAET: OCHOBOMOMarawLwme MnoHATUS (XMMUYECKUI
3MIEMEHT, aToM, 3NIEKTPOHHas obonoyka aTtoma, s-, p-, d-
SNEKTPOHHble opbuTann aToMoB, WOH, MoOIeKyna,
BaneHTHOCTb, ANEKTPOOTPULATENBHOCTb, cTeneHb
OKUCNEHUSA, XMMMYECKas CBS3b, MOJSIb, MOJISIpHas macca,
MOSISIPHBbIN  OOBEM, KpuUCTannuyeckas pewléTka, Tumbl
XUMNYECKUX peakunn (okmcnuTernbHo-
BOCCTAHOBMUTEMbHbLIE, 3K30- U  3HAOTEPMUYECKME,
peakuun MOHHOro obMeHa), pacTBOp, INEKTPOSIUTHI,
HEQNEKTPONUTLI,  dNeKkTponuTudeckass  auccouuauus,
OKUCNNTENb, BOCCTAHOBUTENb, CKOPOCTb XUMWUYECKOM
peakunn, XMMMYECKOEe PaBHOBECUE); TEOPUM WU 3aAKOHbI
(Teopus 3MNEKTPONTUTNYECKON avccounaumn,
Mepuoanveckmn 3akoH [O.N. MengeneeBa, 3akoH
COXPaHeHus1 Macchbl), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUI
A3bIK XMMWUKN, DAKTONOrMYeckme CBeaeHMs O CBOWCTBAX,
cocTtaBe, MOflydYeHUM un 6GesonacHOM UCMNONb30BaHUMU
BaXHEMWINX HEeOopraHM4Yecknx BewectB B ObiTy u
NPaKTU4ECKON AEATENBbHOCTM YeroBeka

1.2

1.3

ChopMUPOBAHHOCTb YMEHWI BbISBIATb XapakTepHble
NPUM3HaKN W  B3aMMOCBS3b  WM3YYEHHbIX  MOHSATUN,
NPUMEHSITb COOTBETCTBYIOLUME MOHATMS MPU OMMCaHUU
CTPOEHMSI U CBOWCTB HEOPraHUYeckUX BELIECTB U WX
npeBpalleHnii; BbISBNSATb B3aMMOCBSA3b  XMMMUYECKMX
3HAHWN C MOHATMSIMM W NPEeACTaBNEHUAMU  OPYrnX
€CTEeCTBEHHOHaYYHbIX NPeaMETOB

BnageHne OCHOBHbIMM METOAaMW Hay4YHOro MO3HaHUS
BELWEeCTB M XUMUYECKMX sBNeHun (HabnogeHue,
N3MepeHne, 3KCNePUMEHT, MOAENNPOBAHMUE)

1.4

CdopMnpoBaHHOCTb YMEHUW onNpeaensiTb BareHTHOCTb
M CTeneHb OKUCMEHUS XMMUYECKUX INEMEHTOB B
COEOVHEHNAX pPasfnUYHOro cocTaBa, BWUL XUMWYECKOM
CcBA3M  (KOBamneHTHas, NOHHasd, MeTannuyeckas,
BOOOPOAHAs) B COEAMHEHUSAX, TUM KpUCTansmyecKkon
PEeLLETKN KOHKPETHOro BellecTBa (aToMHas,
MOJEKYIsipHas, MOHHas, MeTannmyeckas)

1.5

1.6

CdopMnpoBaHHOCTL YMEHUM Orpefendtb XxXapakrep
cpegbl B BOAHbIX  pacTBOpax  HeopraHW4ecKux
coeanHEeHnn

CdopmunpoBaHHOCTb YMEHUSA KnaccudguumpoBaTb
XUMUYECKME peakunn No pasnmnyHbIM npusHakam (4uncny




1.7

N COCTaBYy pearvpyloLnx BEWECTB, TENNOBOMY 3 deKTy
peakunn, U3MEHEHNIO CTEMEHEN OKUCIIEHUSI ANTIEMEHTOB,
obpaTMMoCTuM peakuuu, y4acTumo KatanmsaTopa)

CdopMUPOBaAHHOCTb YMEHUI COCTaBMATb YpaBHEHUS
peakunn pasfnyHbiX TUMNOB, MOSHbIE U COKPALLEHHbIE
YpaBHEHUS peakumin WOHHOro obMeHa, Yy4yuTbiBast
YyCNOBUS, NPU KOTOPbIX 3TN peakuum ngyt oo KoHua

1.8

CdopMUPOBaAHHOCTb  YMEHUA  MPOBOAUTL  peakuum,
noaTBepXaalLme KavyeCTBEHHbI COCTaB pPasfnyHbIX
HeopraHM4Yeckux BeLeCTB, pacno3HaBaTb OMbITHbIM
NYyTEM WOHbI, MPUCYTCTBYKOLWME B BOAHbIX pacTBOpax
HeopraHM4eCcKnx BELLECTB

1.9

1.10

CdopMnpoBaHHOCTb YMEHUW pacKpbiBaTb CYLWHOCTb
OKUCIUTENbHO-BOCCTAHOBUTENbHbIX peakuum
nocpeacTBOM COCTABMEHMS ANEKTPOHHOro GanaHca aTnx
peakumi

CdopMUPOBaAHHOCTb YMEHUN OOBACHATbL 3aBUCMMOCTb
CKOPOCTU XMMUYECKOW peakumm OT pasnnyHbiX hakTopoB

CdopMUPOBAHHOCTb  YMEHU OBOBACHATL  XapakTep
CMELLEHNSA XMMMYECKOro paBHOBECUKS B 3aBUCUMOCTU OT
BHeLUHero Bo3gencteus (npuHumn Jle WWaTtenbe)

2.1

Obuwas n HeopraHn4yeckast XMumms

CdopMUPOBaAHHOCTb  YMEHUA  pacKpbliBaTb  CMbICI
Mepuoguyeckoro  3akoHa  [O.U. MeHoeneeBa u
AEMOHCTPMPOBaTb ero CUCTEMAaTU3NPYIOLLYIO,
00 BACHUTENBHYIO U NPOrHOCTUYECKYHO (DYHKLNN

2.2

CdopmMnpoBaHHOCTb YMEHUN XapakTepusoBaTtb
3J1IEKTPOHHOE CTPOEHNe aTOMOB XUMWYECKUX 3I1IEMEHTOB
1-4 nepuwopoB [lepunognyeckon CUCTEMbI XUMUYECKUX
anemeHToB [.N. MeHoeneeBa, UCNONb3yd MOHATUA «S-,
p-, 0-3NeKTpOHHble opbuTanu», «3HepreTuyeckue
YPOBHU», OOBACHATb 3aKOHOMEPHOCTU  U3MEHEHUs
CBOMCTB XUMWYECKMX ISIEMEHTOB U UX COEAUHEHUI NO
nepwogam wn rpynnam [lepnogmyeckon  cuUcTeMmsbl
xummnyeckmnx anemeHToB .. MeHgeneeBa

2.3

CdopMupoBaHHOCTb YMEHUN XapakTepu3oBaTtb
(onucbiBaTb) obLwne XMMUYeckmne CBOWCTBA
HeopraHM4yecknx  BeLWeCcTB  pasfiMdHbIX  KNaccos,
noaTeepXaaTb CyLeCTBOBAHME TEHETUYECKOM CBA3MU
MeXay HeopraHMyeckMmu BellecTBamuM C MOMOLLbIO
ypaBHEHUN COOTBETCTBYHOLLUNX XUMUYECKUX peakuum

2.4

CdopmnpoBaHHOCTb YMEHUM yCcTaHaBnuBaTb
NPUHAANEXHOCTb HEOpPraHMYeckMx BewecTB Mo  MX
COCTaBY K onpeaenéHHoMy knaccy (rpynne) coeanHeHnn
(NpocTble BewecTBa — MeTanmbl U HemeTanmbl, OKCuabl,




OCHOBaHMS, KUCNOTbI, aMOTEPHbIE MMOPOKCUObI, COMNK)

2.5

2.6

CdopmMnpoBaHHOCTb YMEHUM ncnonb3oBaTb
XUMUYECKYIDO CUMBOSMNKY AN COCTaBfeHus opmyn
BEeWeCTB U  YypaBHEHUM  XUMWUYECKUX  peakuuu,
CUCTEMaTUYECKYHO HOMeHKnaTypy (IUPAC) n
TpvBManbHble Ha3BaHUS OTAENbHbIX HeopraHM4ecKmnx
BELLeCTB (yrapHbld ras, Yrrekucrnbli ras, amMmuak,
raléHas n3BecTb, HeralwéHasa n3BecTb, NUTbeBasa coaa,
nMpUT 1 apyrue)

CdopmunpoBaHHOCTb YMEHUN XapakrepusoBaTtb
(onncbiBaThb) obume XUMunyeckue CBOMCTBA
HEeoOpraHM4yecknx  BewecTB  pasfn4yHbIX  KNaccos,
noaTBepXaaTb CyLleCTBOBaHWE T[EeHEeTMYEeCKOM CBSA3M
MexXay HeopraHMyeckMmu BellecTBamuM C MOMOLLbIO
ypaBHEHUN COOTBETCTBYHOLLUNX XUMUYECKUX peakLuum

2.7

CdopmunpoBaHHOCTb YMEHUN nnaHMpoBaTb n
BbIMOMHATL  XUMWYECKUA 3KCNEPUMEHT (pasnoxeHue
nepokcuga Bogopoda B NPUCYTCTBUKM KaTanusatopa,
onpeneneHne cpeibl pacTBOPOB BELECTB C MOMOLLbIO
YHUBEPCANbHOIrO MHAMKATOpa, BIUAHUE PasfUYHbIX
(paKTOpOB Ha CKOPOCTb XMMMUYECKOM peakumnun, peakumm
MOHHOrO obMeHa, KayeCTBEHHble peakunn Ha cynbgart-,
KapboHaT- M XNOpua-aHUOHbl, Ha KaTMOH aMMOHMUS,
pelweHne 3KCnepuMmeHTanbHblX 3agady rno  Temam
«MeTtannbl» un «HemeTannbl») B COOTBETCTBUN C
npasusiamMmm TEXHUKM GesonacHoOCTU npu obpalleHun ¢
BewectBamMn 1 nabopaTopHbiM  0bopyaoBaHUEM;
npeacTaBnaTb pesynbTaTbl XMMUYECKOro 3KCnepuMeHTa
B popme 3anucu ypaBHEHUN COOTBETCTBYIOLLMX peakLmi
n  dopmynupoBaTb BbIBOAbI Ha  OCHOBE  3TUX
pes3ynbTaTos

2.8

2.9

CdopmupoBaHHOCTb  yMeHMn  cobnogate  nNpasuna
Nofib30BaHMUs XUMWYECKOM Mocyaon un nabopaTopHbIM
obopynoBaHMeM, a Takke npaBuna obpaweHunsa c
BellecTBaMM B COOTBETCTBUM C MHCTPYKUMAMU MO
BbIMONHEHMIO NTabopaTopPHbIX XMMUYECKUX OMbITOB

CdopMupoBaHHOCTb YMEHUN XapakTepu3oBaTtb
XUMUYECKMe  npoueccbl,  nexawue B OCHOBe
NPOMBILUIIEHHONO  NOMyYeHus CepHoU KNCOTblI,
aMmuaka, a Takke cOpPMUPOBAHHOCTb NMpeacTaBneHumn
06 o06WwmMx HaydHbIX MAPUHUMNAX W 3KOSTOrMYeCKnX
npobriemMmax XMMn4eckoro Npon3BoacTBa

3.1

XUMUA 1 Xn3Hb. PacuéTnbl

CdopmMnpoBaHHOCTb NpeacTaBneHNn O  XUMWUYECKOW
COCTaBnsALIEN €eCTEeCTBEHHOHay4YHOW KapTUHblI MUpPa,




3.2

ponNnM  XMMUW B TMO3HaHMM SBNEHUW nNpupoabl, B
opMMPOBaAHUM MbILIIEHUS U KyNbTypbl IMYHOCTU, €é
PYHKLUMOHANBHOMW rpaMoOTHOCTM, Heobxogumon gns
peleHnss  MpakTU4ecknx 3agady U 3KOJIOrMyecku
0DOOCHOBAHHOIO OTHOLUEHWA K CBOEMY 340POBbl0 W
npupoaHon cpene

CdopmmnpoBaHHOCTb YMEHNN KPUTUYECKU
aHanuaupoBaTb XUMUYECKYHO MHdopMaLmio,
nosiydaemMyto U3  pasHblX MCTOYHMKOB (CpedcTBa
MaccoBOW KOMMYHUKaUuK, ceTb IHTEPHET 1 apyrue)

3.3

3.4

3.5

CdopmupoBaHHOCTb yMeHM cobnogatb  nNpasuna
aKonormyeckn uenecoobpasHoro nosegeHns B BObITy U
TPYOOBOW OeATENbHOCTM B LEMNsX COXPaHEHWUs CBOEro
340pPOBbS N OKpY>KaroLLen NpupoaHOn cpeabl
Oco3HaBaTb OMNAcHOCTb BO3OEWCTBMST HA  >KUBble
OopraHn3amMbl OMpefenéHHbIX BeELLEeCTB, MOHUMAasi CMbICH
nokaszatensa [OK, noscHATb Ha npumepax cnocobbl
YMEHbLUEHUSS W NpefoTBpalleHns ux  BpPedHoro
BO34€eNCTBUSA HA OpraHn3m Yyernoseka

ChopmmpoBaHHOCTb YMEHMUI NPOBOANTL BbIYUCIIEHUSA C
NCNoSib30BaHMEM MOHATUS «MaccoBasi 40N BELeCTBa B
pacTBope», OOBLEMHbLIX  OTHOLIEHWA TrasoB  Mpwu
XUMUYECKMX peakumsix, Maccbl BellecTBa unn obbéma
ra3oB MO U3BECTHOMY KONMYECTBY BeLLleCTBa, Macce unu
06bEMY OLHOro0 U3 y4acTBYKOLWMX B peakumn BeLLecTB,
Tennosoro addekra peakuMm Ha OCHOBE 3aKOHOB
COXpPaHEHUs  Maccbl BeLLeCcTB, nNpeBpaleHus u
COXPaHEHUNS 3HEPrmm




NMPOBEPAEMBIE 3JIEMEHTbI COOEPXAHUA

10 KITACC

Koa

MpoBepsieMbI 3n1IeMeHT coaepXaHus

1

TeopeTnyeckme 0CHOBbl OpPraHN4YeCcKkomn XMMmnm

1.1

1.2

[MpeomeT opraHMYeckon XMMunN: €€ BO3HUKHOBEHWE, pa3BuUTUE U
3HayeHne B MOSTyYEHUN HOBLIX BELLECTB U MatepuanoB. Teopus
CTpoeHna opraHunyeckux coeguHeHnn A.M. bytneposa, eé
OCHOBHbIE MOMOXEHUS

CTpyKkTypHble OpMYynbl OpraHM4Yeckmx BellecTB. [omonorus,
n3omepusi. XmMmmyeckasi CBsisb B OpraHM4eCKUX COeaUHEHMUIX —
oOVHapHble U KpaTHble  cBs3W.  [lpeacrtaeneHne o
Knaccudukaumm opraHM4ecknx BeLecTs

1.3

HomeHKnaTypa OopraHn4ecknx COeNHEHNN (CI/ICTeMaTI/I‘-IeCKaFI) 7
TpBMaribHbleé Ha3BaHUA BaXKHENLLUNX Hpe,D,CTaBVITeﬂeVI KrnaccoB
OpraHn4eckmnx BeLLECTB

Yrnesogopoapbl

2.1

2.2

2.3

2.4

2.5

AnkaHbl: cOCTaB W CTpPOeHue, romoriormyeckun psg. MetaH wu
9TaH — MNpoCTeNne npeacTaBuUTENM ankaHoB: uamyeckue u
XUMUYECKME CBOMCTBA (peakuuMm 3aMELLEHUs U TOpPEHUs),
HaxoXaeHne B Npupoae, NosyvyeHne n NnpuMeHeHmne

AnKeHbl: COCTaB U CTPOEHME, FOMOSIOTUYECKUA psig. OTUMEH U
nponuneH — NpocTenlume NpeacTaBUTENM ankeHoB: usnyeckme
" XUMUYeckmne CBOWCTBa (peakumm rMApUpOBaHMS,
ranoreHnpoBaHus, rmapaTauun, OKUCNEHUs U NONUMepU3auunn),
nony4YeHne u NpUMeHeHne

AnkagueHbl: 6ytagueH-1,3 u metundbytagmeH-1,3: CTpOeHuUe,
BaXKHeNLLIMe XMMUYECKMe CBOWCTBA (peakumsa nonumepusaumn).
[MonyyeHne CMHTETUYECKOrO KayvyKka U pe3nHbI

AInKWHbLI: cOCTaB N OCOBEHHOCTU CTPOEHUSA, FOMOSTOMMYECKUI PAL.
AueTuneH — npoCTENLMA MNpeacTaBUTESb ankUHOB: COCTaB,
CTPOeHne, u3n4eckne u XMMUYECcKUe CBOMCTBa (peakuuu
rMOpVpoBaHus,  ranoreHMpoBaHud, rugpaTtaumm, ropeHus),
nosiy4eHne n npuMmeHeHune

ApeHbl. beH3on: cocTas, CTpoeHue, (pusndyeckme nu XuMmn4eckme
cBoMcTBa  (peakuuMn  ranoreHMpoBaHuss U HUTPOBAHUSA),
nosiyyeHne u npumeHeHuwe. Tornyon: cocTaB, CTpPOeHMe,
dunsmnyeckne n XuMunyeckue CcBOMCTBa (peakuyum
rafioreHNPoBaHUS U HUTPOBaHMUS), NOJSTydEHUE U NPUMEHEHME.
TOKCUYHOCTb apeHosB. "eHeTMnyeckas CBSA3b mMexay
yrnesogopogamu, npuHagnexalimmm K pasnuyHbiM Krnaccam

2.6

MpupoaHble WCTOYHMKM yrreBoaopodoB. [lpupodHbin ras u




nonytHole HedTsaHble rasbl. HedTb M e€ npoucxoxgeHue.
Cnocobbl nepepaboTku HedTH: neperoHka, KPEKUHT
(Tepmuyecknn, KaTanuTn4eckun), nnMponus. MpooyKThbl
nepepaboTkn HedPTN, UX NPUMEHEHNE B NPOMbBILLIIEHHOCTU U B
ObITY. KaMeHHbIN yronb 1 NPoayKTbl ero nepepaboTku

3.1

Kucnopoacoaepxalune opraHMyeckme coeauHeHus

[MpepenbHble oOgHOATOMHbIE CnUPTLl. MeTaHonm ©  3TaHoN:
CTPOEHUEe, (Pu3Myeckme M XMMUYEeCKMe CBOWCTBa (peakuum cC
aKTUBHbIMW  MeTannamu, ranoreHoBogopodamu, T[OpPeHue),
npumMeHeHne. BooopogHble CBA3WM Mexay MOrieKkynamu CrnvpToB.
[denctBne mMeTaHona W 3TaHONa Ha OpraHuU3M YerioBeka.
MHOroaToMHbIE CUPTLI. ATUNEHITINKONb N MULEPUH: CTPOEHME,
dun3myeckne uM XMMUYECKME CBOWCTBaA (B3aMMOAENCTBME CO
WeNIoYHbIMX ~ MeTarniamMmn,  KavyeCTBeHHast  peakumss  Ha
MHOroatoMHble cnupTbl). [enctBne Ha oOpraHu3M 4ersioBeka.
[MpMeHeHne rmuueprHa N 3TUNEHITNKONS

3.2

deHoN: CcTpoeHue Monekynbl, uandeckme wn XMMUYeckue
cBoncTBa. TokcnYHOCTb dpeHona. lNpumeHeHne beHona

3.3

3.4

Anbgermabl M KeToHbl.  dopmanbgervg, auetanbgerung:
CTPpOEHne, un3n4eckne ”n XMMUYECKME CBOMCTBa (peakuuu
OKUCMEHNS W  BOCCTAHOBMEHUS, KadyeCTBEHHble peakuun),
nosiy4eHne n npuMmeHeHune

OAQHOOCHOBHbIE npenenbHble KapboHOBLIE KNCNOTbI.
MypaBbmHasi M yKCyCHasi KMCROTbl: CTpPOeHue, duandeckne wu
XMMUYeckne cBoncTBa (CcBoncTBa, oOLMe Ona Kracca KUCHoT,
peakuma  aTepudpukaummn),  nosiydeHne 1 NpUMEHEHMe.
CteapuHoBasi M oOnewHoBasd KUCMOTbl Kak MpeacTtaBuUTenu
BbICLLUMX KapOOHOBbIX KMCNOT. Mbina Kak Cconv  BbICLUNX
KapOOHOBbIX KACMNOT, X MoKLlee JeACTBNE

3.5

CnoxHble adupbl Kak npousBogHble KapOOHOBLIX KUCHOT.
moponuna  cnoxHblX adgupoB. XKupbl. [nMgponums  XUpos.
[MpnmeHeHwue xnpoB. buonornyeckas ponb XUPOB

3.6

YrneBogbl: cOCTaB, Knaccudgukaumsa yrnesofgoB (MOHO-, AN- U
nonucaxapuabl). [MokKo3a — npocTevwui  MOHOCaxapua:
0COBEHHOCTM CTPOEHUA MOMEKyIbl, MU3MYECKME N XMMUYECKNE
cBoKcTBa (B3anmopgencteme ¢ rugpokeungom meau(ll), okmcneHmne
aMMmnavHbiM pacTBOpoM okcuaa cepebpa(l), BocctaHoBneHMe,
OpoxxeHue TMKo3bl), HaxoXAeHue B npupoae, MNpUMEHeHue,
buonornyeckass ponb. PoTocnHTe3d. PpykTOo3a Kak um3oMep
rnoko3bl. Kpaxman wn uenntonosa kak npupoaHble MNonvmepbl.
CTpoeHue kpaxmarna un uennonosbl. Pusndeckne n xmmmyeckme
CBOMCTBa kpaxmarna (rmgponus, Ka4ecTBeHHas peakumsi ¢ MoaoMm)

A3oTcoaep)xaline opraHnyeckne coequHeHus

4.1

AMUNHOKMCIIOTbI Kak aMOTEPHbLIE OpraHMYeckne COeaUHEHUS.
dunsnyeckne n XxMmmmyeckme CBOMCTBa aMMHOKMUCIOT (Ha npumepe




4.2

rnvuuHa). buonornyeckoe 3HayeHne ammHoKMcNoT. MNenTuapl

benkn kak npupogHble BbICOKOMOSIEKYNAPHbIE COEONHEHUS.
[MepBnyHasa, BTOpUYHAA U TpeTuyHaa CTpykTypa 6enkos.
Xummnyeckne cBoncTBa 6enkoB: rmoponua, geHatypauus,
Ka4yeCTBEHHbIE peakunmn Ha Benku

BbICOKOMOJ'IeKyJ'IFIpH bleé coeagnHeHunA

5.1

OCHOBHbIE MOHATUS XMMUM BbICOKOMOMEKYISAPHBIX COEAUHEHWI:
MOHOMep, nonumep, CTPYKTYpHOE 3BEHO, cTeneHb
nonumepusaunm, cpegHss MonekynsipHass Macca. OCHOBHble
MEeToAbl CWHTE3a  BbICOKOMOINEKYMSAPHbIX  COEAMHEHUNn  —
nonMmepusaumns U NONMKoOHAeHcaUns

5.2

JkcnepvMeHTanbHble MeTodbl  M3Yy4YeHMs] BeLecTB U UX
npeBpalleHnii: O3HaKoOMsleHMe C obpasuamMyM NpUMpPOAHbIX U
MCKYCCTBEHHbIX BOJIOKOH, MnacTMacc, kayyykoB. [lonyyeHue
CUHTETMYECKOrO KaydyKa 1 pe3uHbl

11 KIACC

Koa

MpoBepsieMbI 3r1eMeHT coaepXaHus

1

1.1

1.2

TeopeTquCKme OCHOBbI XM

XuUMunyecknin anemeHT. AToM. Aapo atoma, n30Tonbl. SNEKTPOHHas
obonoyka. OJOHepreTMyeckne ypoOBHW, NOAYPOBHU. ATOMHbIE
opbutann, s-, p-, d-anemeHTbl. OcobeHHOCTM pacnpeneneHns
9MIEKTPOHOB MO opbuTanam B aToMax 3fIEMEHTOB NEPBbIX YETbIPEX
nepuoaoB. ANeKTPOHHAA KOHUrypaumns atomos

Mepuoguyeckun 3akoH u [lepuogmyeckass cuctema XMMUYECKUX
anemeHToB [./. MeHaeneeBa. CBs3b NEepUoanYEcKoro 3akoHa W
Mepuognyeckon  CUCTEMbI  XMMUYECKMX  anemeHtos  [O.W.
MeHoeneeBa C COBpPEMEHHOW TeOpuenh CTPOEHUss aTOMOB.
3aKOHOMEPHOCTN U3MEHEHUSI CBOWCTB XUMWYECKUX ONIEMEHTOB U
obpasyembIX UMW MPOCTbIX M CHOXHbIX BELeCcTB MO rpynnamMm u
nepuogam. 3HayeHe NepUoaNYECKOro 3aKkoOHa B pa3BUTUM HayKu

1.3

CtpoeHue BewecTBa. XMmmyeckasi cBssb. Buabl Xummnyeckon cesam
(koBaneHTHasi HenonspHas 1 NonsipHas, MOHHas, MeTannmyeckas).
MOHbI: KATUOHbI M aHNOHLI. MexaHn3mbl 06pa3oBaHMst KOBanNeHTHOM
XMMmMyeckon cBsasn  (OBMEHHbIM N OOHOPHO-aKUENTOPHbIN).
BogopoaHas cBsa3b

1.4

1.5

BaneHTHOCTb. QnekTpooTpmuaTenbHOCTb. CTENeHb OKUCIIEHUS

BewiectBa MOMEKynapHOro U HEMOMEKYNSAPHOrO CTPOEHUS. 3aKoH
NMOCTOSIHCTBA COCTaBa BellecTBa. Tunbl  KpUCTanimnyecknx
PELLETOK. 3aBMCUMOCTb  CBOWCTBA BewecrtB  OT  Tuna
Kpuctannuyeckon pewetkn. [NoHATMe O AUCNEpPCHbIX cUcTemax.
NcTuHHbIE 1 KonnomngHble pactBopbl. MaccoBasa gonsa BewecTsa B
pacTBope




1.6

Knaccudumkaumsa HeopraHnyecknx coeguHeHnn. HomeHknatypa
HeopraHn4yecKnx BeLLecTB

1.7

1.8

1.9

1.10

Xumunyeckaa peakumsa. Knaccudukauus XUMUYECKUX peakunn B
HEOpPraHM4Yeckonm W OpraHNYeckorm XuMMuUU. 3aKOH COXPaHEeHUs
MaccCbl BELLECTB, 3aKOH COXpPaHEHUS U NpeBpaLLeHns 3Heprum npu
XUMUNYECKUX peakumsx

CKopocCTb peakuunu, eé 3aBUCMMOCTb OT pasfinyHbiX hakTopoB
Obpatumble peakumn. Xummyeckoe paBHoBecue. dDakTopbl,

BNMSAOLLME HA COCTOSIHME XMMUYEcKoro pasHoBecus. NpuHuun Jle
laTenbe

OneKkTponuTnyeckass  auccoumaums. CunbHble ©n  cnabble
anektponutbl. Cpega BOAHbIX pPACTBOPOB BELWECTB: Kucnas,
HenTparnbHas, WwenoyHasa. Peakumm noHHoro obmeHa

1.11

OKMCNUTENBHO-BOCCTAHOBUTESNBbHbBIE peakuum
HeopraHunyeckasa xumus

2.1

HemeTtannol. NonoxeHne HemeTtannos B [Nepuognyeckon cucteme
xummyecknx oanemeHtoB .. MengoeneeBa u 0CODOEHHOCTU
CTpoeHuss  atomoB.  dusmdeckme  CBOMCTBA  HeMeTarnsoB.
AnnoTtponua HemeTansioB (Ha nNpumMepe  Kucnopoda, cepbl,

docopa u yrnepoaa)

2.2

XnmMmnyeckne CBOMCTBA BaKHENLLMX HEMETAsOB (ranoreHoB, cepbl,
asoTta, ocdopa, yrnepoga W KPEMHUSA) M UX COEOMHEHWN
(okcunpgos, Kncnopogcoaepxatimx KMUCIOT, BOOOPOAHbIX
coeauHeHunn). [puUMeHeHne BaXHeWWwux HemeTannoB u  Ux
coeNHEHUN

2.3

MeTtannbl. lMonoxeHne wmetannoB B [lepnognyeckon cucrteme
xummyecknx anemeHtoB .. MeHpeneeBa. OcobeHHOCTU
CTPOEHUSI SNEKTPOHHbIX obonovek artomoB Metanno. O6wwne
dusnyeckume cBOUCTBA MeTannos. Cnnassbl MeTanmnos.
ONEKTPOXMMUNYECKUI pa HAaNPSXKeHNN MeTansos

2.4

2.5

XUMmMYeckne CBOMCTBA BaXHEWLWIMX MeTannoB (HaTpun, Kanumu,
KanbUWn, MarHun, antoMUHUKW, LUHK, XPOM, Xene3o, Medb) U UX
coeguHeHnn. Obwue cnocobbl nonyyeHns metannos. [NpumeHeHne
MeTasnsoB B ObITy U TEXHUKE

"eHeTn4yeckasi cBs3b HeopraHM4YeCcknx BeLeCcTB, NpnHaaneXxawmx K
pa3/inyHbIM KJ1lacCaMm

XMUSA U XN3Hb

3.1

3.2

Ponb xumum B oGecrneyeHnn IKONMOrM4Yeckon, SHepretTudeckon u
nuweBon ©e3onacHOCTW, pasBUTUM MeauuuHbl. [loHATME o
Hay4YHbIX MeTOA4axX NO3HaHUS BELLIECTB N XUMUYECKUX peakLuii

MpeacTtaBneHns 06 obLMX Hay4HbIX MPUHLMMNAX MPOMbILLISIEHHOIO
NONyYeHNsi BaKHEWMLLMX BellecTB. YenoBek B MUpe BELLECTB U
mMaTepuarnos: BaXXHenLme CTPOUTENbHbIE martepuansl,
KOHCTPYKUMOHHbIE ~ MaTepuanbl, Kpacku, CTEKNo, Kepamuka,




matepuanbl Ans SMNeKTPOHUKWM, HaHoMmaTepuanbl, OpraHu4yeckue u
MUHepanbHble yaobpeHus
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