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NMOACHUTENbHASA 3ANMUNCKA

Mporpamma no xumum Ha ypoBHEe cpeaHero obuiero obpasoBaHus paspaboTaHa
Ha ocHoBe ®PepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBaHun B
Poccuiickon ®depgepaumny, TpeboBaHMM K pesynbTatam OCBOeHUs deaeparnbHOu
obpasoBaTenbHOM nporpamMmmbl  cpegHero obuwero obpasoBanua (POl  COO),
npeacraBneHHbix B PegepanbHOM rocygapcTBeHHOM obpasoBaTerlbHOM CTaHaapTe
COO, c y4yétom KoHuenumm npenogaBaHus ydebHoro npegmetTa «XuMusi» B
obpasoBaTtenbHbIX opraHusauusix Poccuinckon depepauuun, peanuayowmx OCHOBHbIE
obpasoBaTenbHble MNporpamMMbl, W OCHOBHbIX MNOSMOXeHUNn «CTpaTerMm pasBuUTUS
BocnutaHus B Poccunckon ®depepaunmn Ha nepuop o 2025 ropa» (PacnopspkeHue
MpaBsutensctea P® o1 29.05. 2015 Ne 996 - p.).

OcHoBy noaxofoB K pa3paboTke nporpamMbl MO XMMUK, K onpegeneHnto obLuen
cTpatermm obydeHus, BOCNUTaAHUA U pa3BUTUS obyyarowmxcs cpeactBsaMmm yv4ebHoro
npegmeta «Xumua» ana  10-11 knaccoB Ha 6a3oBOM ypOBHE COCTaBWN
KoHuenTyanbHble nonoxeHns ®roC COO o B3auMOOBYCNOBMEHHOCTU LUenen,
cogepxaHus, pesynbtatoB obyyeHuMs ©n  TpeboBaHMA K YPOBHIO MOLrOTOBKU
BbIMYCKHUKOB.

Xnmmyeckoe obpasoBaHune, nonyvyaemoe BbiMyCKHUKamMu obLieobpasoBaTenbHON
opraHusauuun, ABNAeTCS HeoTbeMSeMOM 4YacTbld KX O0bpas3oBaHHOCTU. OHO CryXuT
3aBepllarowMm 3TanoM peanuMsauunm Ha COOTBETCTBYKLWeEM eMy 6a30BOM ypoBHe
KNHOYEBbIX LLEHHOCTEN, MPUCYLLNX LLeNTOCTHON CUCTEME XMMUYECKOro obpa3oBaHna. OTn
LLEHHOCTWN KacalTCs NO3HaHMS 3aKOHOB Mpupoabl, OpMUPOBAHNSA MUPOBO33PEHUS U
obLen KynbTypbl YerioBeka, a TakkKe 3KOSormyeckm O6OCHOBaHHONO OTHOLUEHMUS K
CBOEMY 3[0pOBbl0 W NpupogHon cpepe. Peanusyetcsa xumumyeckoe obpasoBaHue
oby4yarowmxca Ha ypoBHe cpefHero obuero obpasoBaHua cpencrTBamu ydebHoro
npegMmeTa «XvMusiy, cogepxaHme n noCTpoeHne KOTOPOro onpeaenieHbl B nporpamme
No XMMUKN C YYETOM CneunmKkn HayKn XMMUK, €€ 3HAYEHUS B NO3HAHMM NPUPOabl U B
MaTepuanbHON XM3HK obllecTBa, a Takke C y4éToM oOWwmMx uenerd u MNpUHUKUNOB,
XapakTepusyLnx COBpeMEHHOE COCTOSIHME CUCTeMbl cpeaHero obwero obpasoBaHus
B Poccuinckon depepauuu.

XNMUSI KaK 3fIEMEHT CUCTEMbl E€CTECTBEHHbIX HayK urpaet ocobyw ponb B
COBPEMEHHOM UMBUNM3aLMK, B CO34aHMM HOBOW 6a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCUT CBOM BKNag B (popmMuMpoBaHME pauUMOHASNIbHOMO HAy4YHOro MbIWSIEHUS, B
co3daHue LEernocTHOro npeacTaBneHMst 00 OKpyXalwwemM Mupe Kak O eauHCTBe
npupoabl M 4YernoBeka, KOTOpoe OPMUPYETCA B XUMUMM Ha OCHOBE MOHMMAaHMUSA
BELLLECTBEHHONO COCTaBa OKpyXawwero Mupa, OCO3HaHUSA B3auMMOCBSA3M MeXay
CTPOEHNEM BELLECTB, NX CBOMCTBAMM N BO3MOXHbLIMW 06NacTaAMU NPUMEHEHMS.

TecHo B3aMmMogencTBys C ApPYrMMM €CTECTBEHHbIMW Haykamu, Xumus crana
HEOTbEMIIEMOM 4YacTbl0 MUPOBOW KyNbTypbl, HEOOXOOUMbIM YCNOBMEM YCMNELUHOro
Tpyda W KU3HM Kaxgoro uneHa obuwectBa. CoOBpeMEHHasi XMMUSI Kak Hayka
co3naaTernbHasl, Kak Hayka BbICOKMX TEXHOSIOrMI HanpasneHa Ha pelueHne rnobdanbHblX
npobnem yCTOMYMBOrO pasBUTUA 4YENOBEYECTBA — CbIPbEBOWN, 3SHEPreTUYEeCcKon,
MALLLEEBOWN, SKONOrM4ecKkon 6e30nacHOCTM 1 OXpaHbl 300POBbS.

B cootBetctBUM C obWMMKM  UenaMu U NpyHUMNaAMuU - cpegHero  obuiero
obpasoBaHuna cogepxaHue npegmeta «Xummusa» (10-11 knaccel, 6a30BbIi YPOBEHb
N3y4yeHnsl) OPUEHTUPOBAHO MNPEUMYLLECTBEHHO Ha OOLeKynbTypHYO MOArOTOBKY



obyvarowmxca, HeobxoaumMyto UM Ans BblpaboOTKM MUPOBO33PEHYECKUX OPUEHTMPOB,
YCMELLUHOMo BKIOYEHUS B XXW3Hb COUMyMa, NPOLOMKeHUss 0Opa3oBaHNa B pPasfmyHbIX
obnacTax, He cBA3aHHbIX HENOCPEACTBEHHO C XUMUEN.

CoctaBngwowmmm  npegmeta  «Xumunay  aBndaoTcss  6as3oBble  Kypcbl  —
«OpraHudeckas xumusa» n  «OBwaa W HeopraHnyeckass XuMMWUSA», OCHOBHbIM
KOMMOHEHTOM COAEPXXaHUA KOTOPbIX SABMSKTCSA OCHOBbI 6a30BOM Hayku: cuctema
3HaHWMA MO HEOpraHM4yeckom XuUMuM (C BKIKOYEHMEM 3HaHWA K3 obLen Xumuun) u
opraHnyeckon xvmmun. PopmmpoBaHMe [OaAHHOW CUCTEMbI 3HAHUA NPU  U3YyYEHUMU
npegmeTta obecneynBaeT BO3MOXHOCTb pacCMOTPEHUsSI BCero MHoroobpasuns BeLlecTs
Ha OCHOBE OBLLMX MOHATUIN, 3aKOHOB 1 TEOPUIN XUMUMW.

Ctpyktypa cogepxaHma kypcoB — «OpraHumdeckad xumma» un «Obwasa wu
HeopraHuyeckas xumusi» cdopMuMpoBaHa B MporpaMme Mo XMMUM Ha OCHOBEe
CUCTEMHOro noaxoda K udyyeHuto yyebHoro matepmana m obycrnoBrneHa UCTopUYecku
0B0CHOBaHHbLIM Pa3BUTMEM 3HAHUW Ha onNpeaenéHHbIX TEOPEeTUYECKMX YPOBHAX. Tak, B
Kypce OpraHM4eckon XMMuUM BelleCcTBa pacCMaTpMBalOTCA Ha YPOBHE KracCU4eCcKow
TEOpPUM CTPOEHUSI OPraHNYECKNX COEQNHEHNI, a TakkKe Ha YPOBHE CTEPEOXMMNYECKUX U
9NEKTPOHHbIX NpeAcTaBneHnin 0 CTpoeHun BelecTs. CBeaeHns o6 nsyvyaemMblx B Kypce
BelllecTBax AalTCs B pasBUTUM — OT YrNeBOOOPOAOB A0 CIOXHbIX Buonornyecku
aKTUBHbIX coefuHeHUn. B Kypce opraHMyeckonm XuMUM nofyvalT passBuTue
COpMMpPOBaHHbIE Ha YPOBHE OCHOBHOro obuiero obpasoBaHWs nepBOHaYasibHbIe
npeacTaBnNeHna O XUMUYECKOM CBSA3W, KNAacCU(PMKALMOHHBLIX MNpPU3HaKax BeLLEeCTB,
3aBMCUMOCTW CBOMCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKON peakLnn.

Mog HOBbIM yrnmomM 3peHuss B npegMmete «Xymus» 6a3oBOro ypoBHSA
paccMaTpMBaeTCs U3YYEHHbI Ha YpOBHE OCHOBHOro obuwero obpa3oBaHus
TeopeTnyeckumn Matepuan u (paktonorndyeckme cBeJeHNa O BeLLeCcTBax U XMMUYECKON
peakumn. Tak, B 4YacTHOCTM, B Kypce «O6waa wun HeopraHnyeckad XuMUAY»
oby4yarowmmca NpeaocTaBnseTca BO3MOXHOCTb OCO3HaTb 3HA4YeHue nepuoauyeckoro
3aKoHa C obLleTeopeTMyeckux M MeTOAOSOMMYECKMX Mo3uumin, rnybxe MOHATb
NCTOPUYECKOE U3MEHEHME (YHKUMA 3TOr0 3akoHa — OT obobuwawowen [o
OO BACHAOLEN U NPOrHO3UPYIOLLIEN.

EovHas cuctema 3HaHMA O BaXKHEMWLLMX BeLLECTBaX, MX COCTaBe, CTPOEHUW,
CBOMCTBaX W MPUMEHEHMM, a TaKkKe O XUMUYECKMX peakumsax, UX CYLIHOCTU W
3aKOHOMEPHOCTAX NpoTekaHus gononHaeTca B kKypcax 10 u 11 knaccoB anemeHTamu
coepXXaHus, UMeLUMN KyNbTypPOroOrM4eckun U npuknagHon xapakrep. OTU 3HaHUS
CMOCOBCTBYIOT MOHMMAHUIO B3aUMOCBSA3N XUMUU C OPYTMMU HayKaMW, pacKpbiBaloT eé
poNnb B MO3HaBaTESNIbHOW W MNPaKTUYECKON OeATEeNbHOCTU YeroBeka, CnocobCTBYHOT
BOCMUTAHUIO YBa)XEHUSA K Mpoueccy TBOpYecTBa B 06ractv Teopum UM NpakTUYeCcKUX
NPUNOXEHNUA XMMWUK, MNOMOralT BbIMYCKHUKY OPUEHTUPOBATbCSA B OOLLECTBEHHO WU
NMYHOCTHO 3HaYUMbIX Npobriemax, CBSA3aHHbIX C XMMWEW, KPUTMYECKM OCMbICNUBaTb
NHpopMaUNIO 1 NPUMEHATb €€ AN NOMNOMHEHUS 3HAHWUI, PELUEHNS NHTENNEKTYanbHbIX
N 3KCNepUMeEHTanbHbIX UCcneaoBaTenbCkMx 3agad. B uenom cogepxaHue y4vebHoro
npeameTta «XMMus» OaHHOMO YPOBHSI M3yYeHUss OPUEHTUPOBAHO Ha PopMUpOBaHME Y
oby4yarlowmnxca MUPOBO33PEHYECKOM OCHOBbI ANA MOHMMaHUS UIOCOCKUX UAOEN,
TakMx Kak: mMaTepuanbHOe eAWHCTBO HEeOopraHM4Yeckoro u OpraHU4yeckoro mupa,
00yCnoBnNEeHHOCTb CBOWCTB BELLECTB MX COCTAaBOM W CTPOEHMEM, MO3HABAEMOCTb
NPUPOAHBLIX SABMIEHMI NYTEM 3KCNEPUMEHTA N PELLEHMS NPOTUBOPEYNA MEXAY HOBbIMM



akTamMn n TeopeTU4ecKMMU MPeanochbifikaMyu, OCO3HAHWE PONn XUMUU B peLleHun
aKonornyeckux npobnem, a Takke npobrnem cbepexeHus aHepreTU4ecKnx pecypcos,
Cblpbsi, CO34aHNSA HOBbIX TEXHOMOIMMI N MaTepmarnos.

B nnaHe pelleHnsa 3agay BOCNUTAHWSA, pa3BUTUS U coLmanmsaumm obyyaromxca
NPUHATbIE NPOrPaMMONn NO XUMUK MOAXOAbI K OrnpeaeneHntio coaepXXaHusa n noCcTpoeHns
npeameTta npegycmaTpuBaoT OpMUPOBaAHME YHUBEpPCASbHbIX YYeOHbIX OENCTBUM,
nmerowmnx 6as3oBoe 3HaYeHWe ANA PasnuYHbiX BUOOB OEATENbHOCTU: pelleHus
npobnem, noucka, aHanu3a u 06paboTkn WHGoOpMauuK, HeobxoguMbIX AN
npuobpeteHnss onbiTa MpPakTU4EeCKOM U uccnefoBaTeNbCKOW  AeATEeNbHOCTMH,
3aHMMatoLEen BaXXHOE MECTO B NMO3HAHUM XUMUN.

B npaktuke npenogaBaHMs XMMWW KakK Ha YpPOBHE OCHOBHOroO oO6Lero
obpasoBaHud, Tak U Ha ypoBHe cpefHero obuwiero obpasoBaHUs, Npu onpeaeneHun
cogepXaTenbHOM XapakTepUCTMKM uUenen Uu3ydeHus npeameTa  HarnpasrieHueM
NEepBOCTEMEHHON 3HAYNMMOCTM TPAAULMOHHO NpU3HAETca OPMUMPOBaAHNE OCHOB
XMMUYECKON Haykn Kak obnactu COBPEMEHHOrO0 €eCTECTBO3HaHUSA, NPaKTUYEeCKOM
AEeATEeNbHOCTM YerioBeka W Kak OA4HOro U3 KOMMOHEHTOB MWPOBOM KynbTypbl. C
METOOMYECKOM TOYKM 3peHUs TakoM noaxond K ornpefeneHvuo uernem usyyeHus
npeameTa ABMAsSeTCA BNOSIHE ONpaBAaHHbIM.

CornacHo pJaHHOM TO4YKe 3pEeHUst [MaBHbIMM LEensaMu Uu3ydeHns npegmeTta
«Xumunay Ha 6asoom yposHe (10 —11 kn.) aBnsatoTcS:

e (hpopmupoBaHMe CUCTEMbI XUMUYECKUX 3HAHUN KaK Ba)KHEWLLEW COCTaBIISIOLLEN
€CTeCTBEHHO-HAy4YHOW KapTWHbl MUpa, B OCHOBE KOTOPOM NiexaT KrtoveBble
NOHATUSA, (PyHOAMEHTarbHbIe 3aKOHbl U TEOPUM XUMUU, OCBOEHME SA3blKa HayKMW,

yCBOEHWEe 7 NoHMMaHue CYLLHOCTW AOCTYMHbIX 0606LLEeHN
MUPOBO33PEHYECKOrO XapakTepa, O3HaKOMIEeHUEe C UCTOpUEN UX PasBUTUSA U
CTaHOBMNEHUS;

e opMUpOBaHME N pa3BUTME MNPEeOCTaBEHUA O HayYHbIX MeToAdax MO3HaHUS
BELLECTB N XMMUYECKUX peaKkuui, HeobXoauMMblX ONs NpuobpeTeHns yMeHUN
OPVEHTUPOBATLCHA B MUPE BELLECTB U XUMNYECKUX SABNEHUIN, UMEIOLLNX MECTO B
npupoae, B NpakTM4eCcKon U NOBCELHEBHOWN XXN3HU;

e pasBMTME YMEHUM N CNOCODOOB OEATENbHOCTWU, CBA3a@HHbLIX C HabnogeHMeEM wn
0b6bsICHEHNEM XUMUYECKOr0 3KCNEepPUMEHTa, cobntogeHnem npaswus
6Ge3onacHoro obpatleHnsi C BELLLECTBAMMU.

Hapsgy ¢ aTum, cogepxatefnbHas XapakTepucTuka uenern u 3agad usyyeHus
npegmeTta B nporpammMe MO XMMUM YTOYHEHA M CKOPPEKTMpPOBaHa B COOTBETCTBMM C
HOBbIMW MpuopuTeTamm B CUCTEME cpeaHero obuwero obpasoBaHusi. CerogHs B
npenogaBaHMM XuMmn B OOnbLUEN CTENeHM OTAaETCa NpeanoyvTeHME MNPaKTUYECKON
KOMMOHEHTE coAepXXaHus 00y4YeHus, OPUEeHTUPOBAHHOM Ha MOArOTOBKY BbIMYCKHUKA
obuweobpasoBaTtensHOM OpraHuM3auuu, Bragewwero He HabopoMm 3HaHuMK, a
YHKUMOHANbHOM T[PaMOTHOCTbIO, TO €CTb cnocobamm ” YMEHUSIMA aKTUBHOIO
NONyYEeHUs1 3HAHUN N NPUMEHEHUSI UX B pearnbHOW XXMU3HWU ONs1 PELLUEHUST MPAKTUYECKNX
3agau.

B cBA3n ¢ 3TUM Npu mn3yveHun npegmeTa «XumMusi» OOMUHUPYHOLLEEe 3HadYeHue
npuobpeTaroT TakMe Lenu 1 3agaydu, Kak:

agantauyus oby4valwmxcsa K YyCnoBuAM OMHAaMUYHO pasBMBAalOLLErocs Mupa,
dopMupoBaHue MHTENNEKTyanbHO Pa3BUTON JIMYHOCTWU, TOTOBOW K camoobpas3oBaHuto,



COTPYAHNYECTBY, CaMOCTOATENbHOMY MPUHATUIO FPAMOTHbBIX PELUEHUA B KOHKPETHbIX
XM3HEHHbIX CUTYaUMAX, CBA3AHHbIX C BELLECTBAMU U X MPUMEHEHNEM;

dopMMpoBaHNE Yy 0BYyYaIOLMXCS KIOYEBbIX HABbIKOB (KITHOYEBbLIX KOMMETEHLNN),
UMEeLNX YHMBEpCcanbHOe 3HavyeHne AN pasfivyHbiX BUOOB OEeATESNIbHOCTU: peLueHns
npobnem, noucka, aHanu3a u 06paboTkn wHGoOpMaUuK, HeobxoauMbIX AN
npnobpeTeHns onbiTa AEATENbHOCTU, KOTOopas 3aHMMaeT BakHOe MEeCTO B MO3HaHMK
XMMUKN, a TaKkke AN OUEHKM C MOo3uuMiA 3Komormyeckon 6e30macHOCTU xapakrepa
BNUSHUS BELLECTB U XMMWYECKMX MPOLIECCOB Ha OpraHuM3M 4YerioBeka M NpUpoaHYyH
cpeay;

pasBMTME MNO3HABaTElbHbIX WHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKMX
crnocobHocTen oby4varomxcsa: CnocobHOCTM camMoCTOATENbHO npuobpeTaTb HOBbIE
3HaHUA MO XUMUM B COOTBETCTBUM C XU3HEHHbIMU MNOTPEBHOCTAMM, UCNONb30BaTb
COBpPEMEHHblE WH(OPMALMOHHbIE TEXHOMOMMU ANA Mnoucka W aHanusa y4yebHou u
Hay4HO-NONYNAPHON MHPOPMaLMN XMMNYECKOTO COAEPKAHUS;

dopMMpoBaHNe M pasBuTME Yy OOy4aroLMXCa accouMaTMBHOIO M FIOMMYECKOro
MbILLNIEHNS, HabnogaTenbHOCTU, COOPaHHOCTU, aKKypaTHOCTW, KOTOpble OCOBEHHO
HeobxoOuMMbl, B YaCTHOCTW, MNpWU MMAAHUPOBAHUM W MNPOBELEHUMM XMMWUYECKOro
9KCNEPUMEHTA;

BOCNUTaHue y  obyvarowmxcs y6exgéHHoCcTH B rYMaHUCTUYECKON
HanpaBfieHHOCTU XUMWUW, €€ BaXHOW ponuM B peweHun rnobanbHbIX npobnem
paunoHanbHOro npUPOAOMNOSib30BaHUS, MOMOSIHEHNA JHEepPreTMYECKUX pecypcoB U
COXpaHEeHUs MNPUPOOHOrO0 paBHOBECUHA, OCO3HaHMA HeobxoguMmocTn 6GepexxHoro
OTHOLIEHMST K MpUMpo4e W CBOEMY 3[0POBbl, a Takke npuobpeTeHus onbiTa
MCNOMb30BaHMSA NOJTYYEHHbIX 3HAHUN ANSA NPUHATUSA TPaMOTHbIX PELLEHUI B CUTyaunsXx,
CBSA3aHHbIX C XUMUYECKUMN ABMIEHUSIMMU.

B yuyebHoM nnaHe cpegHero obuiero obpasoBaHus y4ebHbIN npeameT «XumMnsay,
n3y4yaembli Ha 6a30BOM ypoBHE, ABNsAeTCA 06a3aTenbHbIM Y4eOHbIM NPEegMETOM.

O6Lwee uymcno 4vacoB, OTBEAEHHbLIX AN U3YYEeHUs XMMUKU, Ha Gas3oBOM YpPOBHE
cpenHero obuiero obpasoBaHus, coctaBnseT 68 yacos: B 10 knacce — 34 yaca (1 4ac B
Hegent), B 11 knacce — 34 4yaca (1 4ac B Hegeno).



COOEPXXAHUE OBYYEHUA
10 KINACC
OPIrAHUYECKAA XUMUA

TeopeTuyeckne oCHOBbI OpraHU4eCKou XuMumn

lMpeomeT opraHMYeckon XMMUWU: €€ BO3HUMKHOBEHWE, pasBUTUE U 3Ha4YeHWe B
NnonyyYeHMn HOBbIX BeWecTB W MartepuanoB. Teopusi CTPOEHUS OpraHUYecKux
coeauHeHnn A. M. bytnepoBa, €€ OCHOBHble nonoxeHusi. CTPyKTypHble opmynbl
opraHnyecknx BellecTB. ['omonorunda, nsomepus. Xummyeckas CBA3b B OpraHM4ecKux
COeIHEHUAX — OAMHapPHbIE N KpaTHbIE CBA3W.

lNpenctaBneHMe o knaccudukaumm opraHuMyecknx BelwecTB. HomeHknaTypa
OpraHnyecknx coeguHeHun (cuctemaTuyeckas) u TpyMBMarnbHble Ha3BaHUS BaXKHENLUNX
npeacraBUTENEn KraccoB OpraHMYeCcKmnxX BELLLECTB.

OKCnepyMeHTanbHble MeTOAbl M3YyYeHUs BelecTB W UX NpeBpaLleHuii:
O3HaKomIieHne ¢ obpasuamMy OpraHMYecKMx BeLecTB U MaTepuanamum Ha UX OCHOBE,
MOAENMpPOBaHMEe MOJSIEeKynl OpraHM4yeckux BelwlecTB, HabnwogeHve U onucaHue
AEMOHCTPALMOHHBIX  OMbITOB MO  MpPeBpalleHU0  OpraHUYeckux BewecTB npu
HarpeBaHuu (NnasneHue, obyrnMBaHne N ropeHune).

YrnesoagopoAbl

AnkaHbl: cocTaB U CTpoeHue, romosiornyeckun pag. MetaH n ataH — npocrenwime
npeacTaBUTENU ankaHoB: oM3nYeCKne N XMMU4eCcKne CBOMCTBA (peakunmn 3aMeLLeHna n
ropeHust), HaxoXxaeHue B Npupoae, Nofny4yeHue u npuMeHeHue.

AnKeHbl: COCTaB W CTPOEHMEe, FOMOSMOTMYECKUn psd. IOTUMNEH U NPONUeH —
npocTenme npeactaBuTenu ankeHoB: (oM3nyeckne N XmmMmyeckme CBOMCTBa (peakumm
rMMOpUpPOBaHUs, ranoreHMpoBaHus, ruapaTtauuu, OKUCIIEHUST UM nonuMmepusauummn),
nony4yeHe 1 NpMMeHeHe.

AnkagueHbl: OytagueH-1,3 wn metunbytagmeH-1,3: CTpOEHME, BaXHeWme
XUMUYECKNe CBOMCTBaA (peakums nonumepusauum). [llonyyeHne CUMHTETUYECKOro
KaydyKka 1 pesuHbl.

AnKuHbI: cocTaB U OCOBEHHOCTM CTPOEHUSA, FOMOSIOrMYEeCcKUn psa. AueTuneH —
NPOCTEeNLLMA NpeacTaBuTemNb ankMHOB: COCTaB, CTPOEHUE, hn3nYecKne U XMMmmuyeckmne
cBouCcTBa (peakuuMuM rmMapupoBaHWUA, rarloreHUMpoBaHUs, rugpataumm, ropeHus),
nosly4eHme n NpuMeHeHne.

ApeHbl. beHson: coctaB, cTpoeHue, uU3Ndeckne u XuUMUYECKMe CBOWCTBA
(peakummn ranoreHMpoBaHNA W HUTPOBAHMUS), MNOSlydeHUe W nNpUMeHeHue. Tonyor:
cocmas, cmpoeHue,  ¢husudyeckue U  Xumuyeckue  ceolcmea  (peakuuu
2alslo2eHUpo8aHUs U HUMPOBaHUs), MoslydeHue U rnpumMmeHeHue. TOKCUYHOCTb apeHOB.
eHeTnyeckaa CBA3b Mexay YyrneeBogopodamu, MpuHagnexawmmMmm K pasfvyHbIM
Knaccam.

MpupogHble UCTOYHMKM yrieBoaoponoB. [pupoaHbIi ra3 U nonyTHble HeTAHbIE
rasbl. HepTb n eé npoucxoxaeHune. Cnocobbl nepepadboTkm HePTU: NEePEroHKa, KPEKUHT
(TepMmnyeckun, katanutudecku), nuponua. [llpoaykTbl nepepaboTkn HedTH, uX
NPUMEHEHNE B NPOMBILLNEHHOCTM U B ObITy. KamMeHHbIi yronb W NpoayKTbl €ro
nepepaboTku.



OKCNepyMeHTanbHble MeTOAbl U3YyYeHUs BelwecTB W UX NpeBpaLleHnit:
O3HakomreHue ¢ obpasuamu nnacTMacc, kayvyykoB U pe3uHbl, konnekumm «HedTb» u
«Yronb», MOAENUPOBaHME MOSEKYN YrneBOLOPOAOB W ranoreHonpou3BOAHbIX,
npoBefeHne NpakTnyeckon paboTbl: NonyvYeHne aTuneHa n nsydeHue ero CBOMCTB.

PacuyéTHble 3agaun.

BbluMcneHns no ypaBHEHUIO XMMUYECKON peakuun (Maccbl, 06bEéma, KonuyecTsa
MCXOAHOro BeLWecTBa WU MPOAYKTa peakuMm Mo W3BECTHbIM Macce, OObEMYy,
KONMYeCTBY OAHOIO U3 UCXOOHbIX BELLECTB UM NPOAYKTOB peakuun).

Kucnopoacoaepxawme opraHm4yeckme coeauHeHUsA

MpepenbHble 0 gHOATOMHbIE CcnMPTbl. MeTaHon 1 aTaHon: CTpoeHne, usndeckme
N XMMWYECKME CBOWCTBA (peakuuMum C akTMBHbIMWM MeTannamu, ranoreHoBoAopodamu,
ropeHue), npumeHeHne. BooopoaHble CBA3WM Mexay Moriekynamu cnuptoB. [encTteue
MeTaHosia U 9TaHoma Ha OpraHn3m Yenoseka.

MHoroatoMHble CnupPTbl. DTUNEHININKONb M ULEPUH: CTPOoeHne, unandeckmne u
XMMUYECKME CBOWCTBa (B3aMMOAEWNCTBME CO LUEMOYHBbIMW MeTanfamu, kadecTBeHHas
peakuus Ha MHOroaTOMHble cnnpTbl). [lencTBMe Ha opraHM3m 4YenoBeka. [IpuMeHeHne
rmuuepuHa 1 3TUNEHITIMKONS.

deHon: CTpoeHne MoneKynbl, PU3NYECKMe N XMMNMYeckne CBOMCTBA. TOKCUYHOCTb
deHona. NpumeHeHne peHona.

Anbaernabl n kemoHbl. Popmanbaerng, auetanbaerma: ctpoeHne, ousmyeckne u
XUMUYECKMEe CBOWCTBaA (peakumMM OKUCMEHUS W BOCCTAHOBMEHWUS, KadeCTBEHHblE
peakummn), Nony4yeHne n NpuMeHeHue.

OQHOOCHOBHbIE MpeaernbHble kapboHoBble KUCMOTbl. MypaBbuHAsA U yKCycHas
KMCNOTbl: CTPOEHne, PU3MYECKMe M XMMUYECKME CBOWCTBa (CBOWMCTBa, obuwme ans
Knacca KuUCNoT, peakumnsa atepudukauun), nonydeHve n npumeHeHue. CteapuHoBas u
OnenHoBas KMCNOTbl Kak NpeacTaBUTENM BbiCLUMX KapOOHOBbLIX KMCNOT. Mbina kak conu
BbICLLUMX KApBOHOBbLIX KACMNOT, X MOKOLLEE AENCTBME.

CnoxHble adupbl Kak Npou3BoAHble KapOOHOBbLIX KMUCAOT. MMApoOnu3 CrnoXHbIX
adupos. XKupbl. M'mgponus xupos. NpumeHeHne XunposB. bruonornyeckasa ponb XUPOB.

YrneBogbl: COCTaB, Knaccudpukaumsi yrnesogos (MOHO-, AW- U nonucaxapuibl).
[noKo3a — nNpocTerwmnni MoHOocaxapui: OCOBEHHOCTM CTPOEHUSI  MOJSIEKYbI,
dur3nMyeckne M XMMUYECKME CBOWCTBa (B3aumogencteme ¢ rugpokcungom megu(ll),
OKMCNEeHMe amMMmadHbiM pacTBOpPOM okcuaa cepebpa(l), BocctaHoBneHue, bpoxeHne
rMIOKO3bl), HAaXoXaeHne B npupoge, npuMmeHeHune, duonornyeckas ponb. PoTocmHTES.
®pykTO3a KaKk M30OMEp IFHOKO3bI.

Kpaxman u uennionosa Kak npupogHble nonumepbl. CTpoeHue kpaxmana u
uennonosbl. Pusmyeckne n Xmmmuyeckne CBOMCTBa Kpaxmana (rmaponms, KayecTBeHHas
peakuusi C Nogom).

OKkcnepuMeHTanbHble MeTOAbl  M3YyYeHUsi BelecTB W UX NpeBpaLleHuii:
npoBeaeHve, HabngeHne n onnucaHne 4EMOHCTPALMOHHBIX OMbITOB: FOPEHME CNNPTOB,
KayeCTBEHHble peakuMn O[HOATOMHbIX CNUPTOB (OKUCMEHWE 3TaHona OKCUOOM
meau(ll)), MHOroaTOMHbIX CMNMPTOB (B3aMMOAEWCTBME [NMUEpuMHaA C TMOPOKCUOO0M
meau(ll)), anbgerngoB (oKUCreHMe amMMumayHbIM pacTBOPOM okcuaa cepebpa(l) u
rmgpokcngom  meau(ll), B3aMmogencTtBme Kpaxmana C  MOAOM), NpoBeAeHue
npakTnyeckon paboTbl: CBOMCTBA pacTBopa YKCYCHOM KUCMOTbI.

PacuéTtHble 3apaun.




BbluncneHna no ypaBHEHMIO XMMUYECKOW peakumm (Macchl, 06bEma, konnyecTsa
MCXOAHOr0 BeLWecTBa WU MPOAYKTa peakuMm Mo W3BECTHbIM Macce, OObEMYy,
KONM4YeCTBY OAHOIO U3 UCXOOHbIX BELLECTB U NPOAYKTOB peakuun).

A3oTcoaepikalime opraHM4yeckne coeanHeHus.

AMMHOKMCIOTblI Kak amdoTepHble OpraHudeckne coeauvHeHunsa. dusmyeckne u
XUMUYECKMEe CBOMCTBA aMUHOKUCIOT (Ha npumepe rmuumHa). buonornyeckoe sHayeHve
amuHokmcnoT. MNentuapl.

bBernkn KkKak npupoaHble BbICOKOMONEKYNsipHble coeauHeHus. [lepBuyHas,
BTOpUYHAA N TpeTU4Haa CTpykTypa 6enkoB. Xumumyeckme cBonctea OenkoBs: rmaponms,
AeHaTypauns, KayeCTBEHHbIE peakunn Ha 6enku.

OKCnepuMeHTanbHble MeTOAbl  M3YyYeHUsl BeleCcTB W UX NpeBpaLleHui:
HabngeHne M onucaHne LEMOHCTPALUMOHHLIX OMbITOB: AeHaTypauus ©6enkoB npwu
HarpeBaHUW, LIBETHbIE peakumn 6enkos.

BbicokoMorneKkynsipHble coeAuHeHuUst

OCHOBHblE MOHATUS XUMUM  BbICOKOMOMEKYMSIPHLIX COEOUHEHUN: MOHOMEp,
nonMMep, CTPYKTYpPHOE 3BEHO, CTEMEHb MNONMMepu3aunn, CpeaHssi MOSiekynspHas
macca. OCHOBHble MeToAbl CUHTE3a  BbICOKOMOJSIEKYNSAPHbIX COEOMHEHUA  —
nonuMmepusaumsi U NONMKOHAeHcauus.

OKCnepuMeHTanbHble MeTOAbl M3YyYeHUs1 BelWeCTB W UX NpeBpaLleHuii:
O3HakoMneHume ¢ obpasuamm MNPUPOOHbLIX M MCKYCCTBEHHbLIX BOJIOKOH, MSiacTMmacc,
Kay4yKoB.

MexnpeameTHble CBA3MW.

Peanunsauua mexnpeamMeTHbIX CBA3EN Mpu U3yvyeHuu opraHmyeckon xmmum B 10
Knacce OCYLLECTBNSIETCS 4epe3 MCMoNb3oBaHME Kak OOLMX eCTeCTBEHHO-Hay4YHbIX
NMOHATUA, TakK W MOHATUW, SABNSAIOLWINXCA CUCTEMHbIMM ONs OTAEMbHbLIX NPEeaMETOB
€CTeCTBEHHO-Hay4YHOro LuKna.

O6Lwmne ecTecTBEHHO-Hay4YHble MOHATUSA: SBMlIEHME, HayYHbIM (pakT, rmnoTesa,
3aKOH, Teopusl, aHanms, CuHTEe3, Krnaccudukaums, NepuoaudHOCTb, HabnwaeHue,
N3MepeEHne, SKCNEPUMEHT, MOLENNPOBAHNME.

dusmka: maTepusi, IHeprusi, Mmacca, aToMm, 3NeKTPOH, MOSeKyna, aHepreTu4ecKni
YPOBEHb, BELIECTBO, Terio, 00bEM, arperatHoe COCTOsiHME BelecTBa, ouamyeckue
BENUYUHBI N €OMHULbBI X U3MEPEHUS.

Buonorus: knetka, opraHuam, 6uocdcepa, obmeH BewEecTB B OpraHuame,
dOoTOCUHTE3, OMONorMyeckn akTuMBHble BelwlecTBa (Oenkn, yrneBoAbl, >KUPbI,
depPMEHTHI).

leorpadus: MuHepanbl, ropHble MOpPoAbl, MNONE3HbIE WCKONaemble, TOMMMBO,
pecypchl.

TexHonorus: nuueBble MPOAYKTbl, OCHOBbI pauMOHanbHOrO MNUTaHUS, MolLme
cpeacTBa, JleKapCTBEHHblE UM KOCMEeTMYeckue npenapartbl, MaTepuanbl u3
NCKYCCTBEHHbIX N CUHTETUYECKNX BOJTOKOH.

11 KNNACC
OBLWAA N HEOPTAHUYECKAA XUMUA

TeopeTquCKMe OCHOBbI XUMUH



Xumndeckmn anemMmeHT. ATom. Aapo atoma, M30Tonbl. ONEKTPOHHAsi 000NoYKa.
OHepreTnyeckne ypoBHU, NOOYPOBHU. ATOMHble opbutann, s-, p-, d- 3nNemeHTbl.
OcobeHHOCTN pacnpeneneHns 3SMNekTpoHOB MO opbutansm B aToMax 3IEMEHTOB
nepBbIX YETbIPEX NEPMOAOB. DNEKTPOHHASA KOHUrypaumnsa atToMoB.

lMepuogunyecknin 3akoH u lNepunoanyeckas cuctema xmummdeckmx anementos . U.
MeHpeneea. CBA3b nNepnognyeckoro 3akoHa u lNepmognyeckon cUCTeEMbl XUMUYECKNX
anemeHtoB [. W. MeHgeneeBa C COBpPEMEHHOW Teopuenh CTPOEHUs aTOMOB.
3aKOHOMEPHOCTU U3MEHEHMUSI CBOMCTB XMMUWYECKMX INIEMEHTOB M 0OpasyemMbiX VMU
NPOCTbLIX U CIOXHbIX BewecTB MO rpynnam u nepuogam. 3HavyeHne nepuoamvecKkoro
3aKoHa B pa3BUTUM HaYKW.

CTpoeHue BellecTBa. XumMmnyeckasa cBasb. Buabl XumMmnyeckom cBA3N (KoBaneHTHas
HenonspHasi W nonsipHasl, MOHHadA, MeTannuyeckas). MexaHu3mbl obpasoBaHUs
KOBaneHTHOM XMMUYECKON CBA3N (OOMEHHbLIN M OAOHOPHO-aKLEeNTOpPHbIN). BogopoaHas
CBs3b. BaneHTHOCTb. AnekTpooTpuuaTenbHOCTb. CTeneHb OKUCEHUS. MOHbI: KaTUOHBI
N @HUNOHBI.

BewecTtBa MONEKynsipHOroO M HEMONEKYNSIPHOIO CTPOEHUsl. 3akOH MOCTOSIHCTBA
coCTaBa BelWeCcTBa. TWUNbl KPUCTANNMYECKNX pPELUETOK. 3aBMCUMOCTb CBOWCTBA
BELLECTB OT TMMNa KpUCTanian4eckomn peLleTKu.

MoHATME O pJgucnepcHbiX cuctemax. MCTUHHbIE M KONMowmgHble pacTBOpbI.
MaccoBas oons BewecTsa B pacTBope.

Knaccudmkauus HeopraHudecknx coeauHeHnn. HomeHknatypa HeopraHu4eckux
BewecTB. [eHeTuMyeckaa CBA3b HeEOpPraHMYeckuUx BewecTB, npuHagnexawmx K
pasfunYHbIM Knaccam.

XumMmndeckasa peakums. Knaccudpumkaumsa XMMUYECKNX peakumini B HeopraHn4eckom
N OpraHM4Yeckom XMMWUW. 3aKOH COXPaHEHUs1 MacCbl BELUECTB, 3aKOH COXPaHEHUS W
npeBpaLLeHnst IHEPTN NPU XUMUYECKNX peakLusiX.

CKkopoCTb peakumn, €€ 3aBUCUMOCTb OT pas3nun4yHbiX draktopoB. ObpaTumble
peakuumn. Xmmumyeckoe paBHoBecue. PakTopbl, BAUAIOLWNE HA COCTOSIHUE XUMUYECKOTO
paBHoBecwus. [MpnHumn Jle WaTtense.

AnekTponutnyeckaa amccoumaums. CunbHble n cnabble anektponutbl. Cpena
BOJHbIX PaCTBOPOB BELLECTB: KNCNas, HeUTpanbHas, WenovHas.

OKMCNUTENBHO-BOCCTAHOBUTESbHBIE PeaKLMW.

OKcnepuMMeHTarnbHble MeToAbl W3y4YeHusi BEeWeCcTB W WX NpeBpALLEHUN:
AeMoHcTpauma Tabnuy «lepuognyeckaa cuctema XxumMudeckmx anemeHtos [. .
MeHngeneesa», wu3ydeHMe Mogenen KpuUcTannuyeckux peLleTtok, HabnwgeHve un
onvcaHue OEeMOHCTPaLMOHHbIX M NabopaTopHbIX ONbITOB (pasnoXeHue nepokcuaa
BOOOPOAA B MPUCYTCTBUW KaTanuaaTopa, onpeneneHne cpenbl pacTBOPOB BELLECTB C
NMOMOLLbI YHMBEpPCAlNbHOMO WHAMKATOpa, peakuunm WOHHOro obMmeHa), npoBeaeHue
npakTnyeckon paboTbl «BnusiHe pasnuuHbiX (PakTOPOB Ha CKOPOCTb XUMMUYECKOM
peakunn.

Pac4éTHble 3agaumn.

PacyéTtbl N0 ypaBHEHUSIM XMMUYECKMX peakuui, B TOM YMCrie TEPMOXUMUYECKME
pacYé€Tbl, paCcY€Tbl C UCNONb30BaHMEM NOHATUSA «MaccoBasi A0S BELLECTBay.

HeopraHnyeckasa xumums

HemeTtannbl. [NonoxeHne HemeTannoB B [lepnoanyeckon cUcTemMe XMMUYECKUX
anemeHtoB [1. . MeHgeneeBa n 0OCOBEHHOCTM CTPOeHMA aTtomoB. Puamyeckme



CBOMCTBA HemeTannoB. AnnoTponus HemeTansnoB (Ha nNpuMmepe Kucropoda, cepbl,
docopa u yrnepoga).

XnMmyeckme CBOWCTBA BaXXHENWMX HemeTannos (ranoreHoB, cepbl, asoTa,
docopa, yrnepoga u KPeMHUSA) U UX COEAMHEHNN (OKCUOOB, KMCNOPOLCOAEPKALLNX
KMCNOT, BOAOPOAHbIX COEANHEHUN).

MpumMeHeHne BaXXHENLUNX HEMETANMOB N UX COeAMHEHUI.

MeTtannel. [llonoxeHne wmeTannoB B [lepuoanyeckon cuUCTEME XUMUYECKUX
anemeHnTtoB [1. N. MeHgeneeBa. OCOBEHHOCTU CTPOEHUSA IMEKTPOHHBLIX 0OBOMoYeEK
atomoB MeTannoB. O6uwwme dusmyeckme csonctBa meTannoB. Cnnasbl MeTansos.
ONEKTPOXUMUNYECKUI PAS HANPSXKEHNA MeTansoB.

XnMmyeckme CBOMCTBA BaXXHEWLINX MeTasnmnoB (HaTpuK, Kanum, KanbLuim, MarHun,
antoMUHUIA, UUHK, XPOM, Xenes3o, Meab) U UX COeANHEHUN.

O6wme cnocobbl nonyyvyeHuss meTtannoB. [lpymeHeHne meTannoB B ObITy wn
TEeXHUKe.

OKcnepMMeHTanbHble METOAbl N3YYEeHUs1 BELLECTB N UX NPEBPaLLEHUn: ndydeHmne
konnekuun  «MeTtannsl M cnnaebly», 00pasUoB  HemMeTannos, peLleHne
9KCNepuMeHTanbHbIX 3agad, HabnogeHne wn  onucaHne OEeMOHCTPALMOHHBIX U
nabopaTopHbIX OMbITOB (B3aMMOAEWNCTBME TMOPOKCUOA antoMUHUS C pacTBopamMu
KACIOT U LWeSoYen, Ka4eCTBEHHbIe peakLmu Ha KaTUOHbI MeTarsoB).

PacuéTHble 3agaun.

Pacuyétbl mMaccbl BelwlecTBa unM oObEMa rasoB MO WM3BECTHOMY KONMYECTBY
BelllecTBa, Macce unv o6 bEMy OAHONO M3 y4acCTBYIOLIUX B peakuumn BELLECTB, PpacyéThI
Maccbl (06bEMa, KonmMyecTBa BellecTBa) NPOOYKTOB peakunn, ecnn O4HO U3 BeLecTB
NMeEeT NpUMecH.

XUMunA 1 XU3Hb

Ponb xvmum B obecnevyeHum 3IKOMOMMYEeCcKOW, IHEepreTMYeckon W MuLLEBON
BGesonacHoCTH, pa3BuUTUN MeguUnHbL. [TOHATUE O HayYHbIX MeToAax NO3HaHUA BeLLecTB
N XUMUYECKUX PEeaKLINN.

MpencraBneHus o6 o6LWMX HayYHbIX MPUHLMMNAX MPOMbILINIEHHONO MNONy4YeHNs
Ba)XHEWNLUNX BELLIECTB.

UenoBek B MMpEe BELIECTB M MaTepuarnoB: BaXHeWWwue CTPoUTENbHbIE
MaTtepuanbl, KOHCTPYKLUMOHHbIE MaTepuarnbl, Kpacku, CTEKIO, Kepamuka, marepuansl
AN 9NEKTPOHUKN, HaHOMaTepuarnbl, OpraHN4Yeckne n MMHeparnbHble yaobpeHus.

XuMmna 1 300pOBbEe  YerioBeKa: npaBuia  MUCMNoMb30BaHUS  NEeKapCTBEHHbIX
npenapaTtoB, npaBuna 6e3onacHoOro UCNonb3oBaHUA MNpenapaTtoB ObLITOBON XUMUU B
NOoBCEOHEBHOW XU3HWU.

MexnpeameTHble CBSA3MN.

Peanunzauua mexnpegMeTHbIX CBA3en nNpu u3yvyeHun oblien u HeopraHU4Yeckom
xumum B 11 Knacce ocyllecTBnsieTcsl Yepes UCMonb30BaHME Kak OBbLINX eCTeCTBEHHO-
Hay4YHbIX MOHATUMWA, TaK W TMOHATUW, SBASKOWUXCA CUCTEMHBIMUA AN OTAENbHbIX
npeamMeToB eCTECTBEHHO-HAY4YHOro LuKna.

O6wmne ecTeCTBEHHO-HAy4Hble TMOHATUS: HayuyHbld akT, runoTesa, 3akoH,
Teopusi, aHanmM3, CUHTe3, Knaccudukauus, NepuoanyHoOCTb, HabnaeHue,
9KCMEPUMEHT, MOLENUPOBaHNE, NU3SMEPEHME, ABNEHME.

dusnka: maTtepud, SHeprusi, mMacca, aToM, 3SIEKTPOH, MPOTOH, HEWUTPOH, WOH,
M30TON, PagNOaKTUBHOCTb, MOSEKyNna, 3HepreTUYecKUin ypoBeHb, BELLEeCTBO, Terno,



0ObEM, arperaTtHoe COCTOsIHME BeLlecTBa, (PU3MYECKME BENUYUMHBLI U eaVHULUbI UX
N3MepeHMsl, CKOPOCTb.

Buonorus: kneTka, opraHMam, akocuctema, brocdepa, Makpo- 1 MUKPOINIEMEHTHI,
BMTaMWHbI, 0OOMEH BELLECTB B OpraHvM3me.

leorpacmsi: MuHeparnbl, FOpHble MOPOAbl, MONe3Hble WUCKonaemble, TOMMMUBO,
pecypcsl.

TexHonorvs: Xummuyeckasi MNPOMbILNEHHOCTb, MeTannyprusi, NPOU3BOACTBO
CTPOUTENbHLIX  MaTepuasnoB, CefbCKOXO3SMCTBEHHOE  MPOM3BOACTBO,  MULLEBast
NMPOMBbILLINIEHHOCTb, dhapmMaueBTUYeckas MPOMBbILLIIEHHOCTb, NpPoOn3BOACTBO
KOCMETUYECKMX  MNpenapatoB, MNPOM3BOACTBO  KOHCTPYKUMOHHBLIX  MaTepuarnos,
3MEeKTPOHHAas MPOMbILLIIEHHOCTb, HAHOTEXHOOMUN.



NMIAHAPYEMbBIE PES3YIIbTATbI OCBOEHUWA MPOMPAMMbBbI MO XUMUN HA
BEA30OBOM YPOBHE CPEAHEIO OBLEI O OBEPA3SOBAHNA

JINYHOCTHBLIE PE3YJIbTATDI

®roC COO ycraHaBnMBaeT TpeboBaHWA K pe3ynbTaTaM  OCBOEHUS
obyyarowmmmca  nporpamm  cpegHero  obuwiero  obpasoBaHuss  (JIMYHOCTHbLIM,
MeTanpeaMeTHbIM 1 NpegMeTHbIM). Hay4yHO-meToamn4yeckom OCHOBOW Ansi pa3paboTku
nnaHupyembiX pes3ynbTaTOB OCBOEHWUS Nporpamm cpegHero obuiero obpasoBaHusd
ABMISETCA CUCTEMHO-AEATENbHOCTHBLIN NOAX0A.

B cooTBeTcTBMM C CUCTEMHO-OEATENBbHOCTHBIM  MOAXOAOM B CTPYKType
NMNYHOCTHbIX pe3ynbTaToB OCBOEHUS NpeaMeTa « XMMusi» Ha YypoBHE cpefHero obuiero
obpa3oBaHns BblOeNEHbI CrieayoLne CoCcTaBnsaoLme:

OCO3HaHWe o0y4yalWnMMUCA POCCUNCKON  TPaXOAHCKOM  WAEHTUYHOCTU  —
rOTOBHOCTM K CAMOpPa3sBUTUIO, CAMOCTOSTENBHOCTU U cCaMOoOonNpeaeneHuio;

Hanuyve MoTMBaLmm K 0By4YeHuto;

ueneHanpasrneHHOe pasBuUTME BHYTPEHHUX YOeXOeHUn nUYHOCTM Ha OCHOBEe
KNOYEBbIX LEHHOCTEN U UCTOPUYECKUX TPpaauLmi 6a30BON HAYKU XUMUN;

FrOTOBHOCTb W CMNOCOBHOCTL OBy4allmMxca pyKoBOACTBOBATbCA B CBOEW
AEeATEeNbHOCTU  LLEHHOCTHO-CMbICIIOBbIMM ~ YCTAHOBKaMW,  MPUCYLUUMU  LIENOCTHOM
cUcTeMe XmmMmyeckoro obpasoBaHus;

HanMyne NPaBOCO3HAHUS SKONOMMYECKON KyIbTypbl U CNOCOBHOCTU CTaBUTb LEenn
N CTPOUTb XXM3HEHHbIE NNaHbl.

JIndHOCTHbIE pe3ynbTaTbl OCBOEHUS rMpeameTa  «XuMust»  OOCTUralTcs B
eoVHCTBE Yy4yebHOM U1 BOCNUTATENbHOM AEATEeNbHOCTM B COOTBETCTBUM  C
YMaHUCTUYECKUMU, COLMOKYSNbTYPHbIMU, [OYXOBHO-HPABCTBEHHLIMW LEHHOCTAMU U
noeanamMmm pocCUNCKOro rpaxgaHckoro obuecTsa, NpUMHATLIMKU B 06LecTBE HOpMamu U
npaBunamMmn NoBeaeHusi, CnocoBCTBYIOLLMMI NpoLeccamMm Camono3HaHWs, CaMOpa3BUTUS
N HPABCTBEHHOIO CTAHOBMEHUS NMNYHOCTM OBYyYarOLLNXCS.

JIndHOCTHbIE  pes3ynbTaTbl  OCBOEHUS  nNpegMeTa  «XuMusi»  OTpaxaroT
C(OOPMUPOBAHHOCTL  OMblTa MNO3HaBaTESIbHOM W MNPaKTUYeCcKoM AeaATeNbHOCTU
obyyaromuxca No peanus3auun NpUHATbIX B obLlecTBe LEHHOCTEW, B TOM 4ucne B
yacTu:

1) rpaxaaHCKOro BOCNUTaHUA:

OCO3HaHUsA 00y4yalLWNMMUCA CBOUX KOHCTUTYLUMOHHBIX MNpaB W 00si3aHHOCTEWN,
YBaXXEHUS K 3aKOHY M NPaBOMNOPSAKY;

npeacTaBneHnsa o coumnaribHbIX HOpMax 1M NpaBuax MeXIMYHOCTHBIX OTHOLLUEHWI
B KONSIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTM MpU CO34aHun y4YebBHbIX
NPOEKTOB, pelleHnn y4ebHbIX KU Mo3HaBaTeNbHbIX 3a4ay, BbIMNOSHEHUM XUMMUYECKUX
9KCNEepPUMEHTOB;

CMOCOBHOCTN NOHUMATb M MPUHUMATb MOTUBbLI, HAMEPEHUS, NTOTUKY U apryMeHTbI
APYrMx Npyv aHanmse pasfiMyHbIX BUAOB y4ebHON AeATENBHOCTMU;

2) naTpMOTUYECKOro BOCNUTAHUSA:

LUEHHOCTHOrO  OTHOLWIEHUS K  UCTOPUYECKOMY W Hay4yHOMY  Hacneguio
0OTEeYeCTBEHHOWN XUMUN;



yBaXXeHUs K rpoueccy TBopyecTBa B obnactu Teopum U NpakTU4eCcKoro
NPUMEHEHNA XUMUK, OCO3HaHMA TOro, YTO [AOCTWXKEHUA Haykm ecTb pesynbrar
ANUTENbHbIX HabMAEHNA, KPONOTNNBbLIX 3KCNEPUMEHTANbHBIX MOUCKOB, MOCTOSIHHOMO
TpyAa YYEHbIX U MPaKTUKOB;

MHTepeca W no3HaBaTesfbHbIX MOTMBOB B MOJSTYYEHUN U MOCneayweMm aHanmse
NHpopMaLuun 0 NepeaoBbIX AOCTUKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPAaBCTBEHHOro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HaHWUA, 3TUYECKOro NoBeAeHUS;

CNOCOBHOCTN OueHMBaTb CUTyauUWUW, CBA3AHHblE C XMMWYECKMMWU SBIIEHUSMU, W
NPYHMMAaTb OCO3HAHHbIE PELLEHUS, OPUEHTUPYSACH HA MOParibHO-HPABCTBEHHbBIE HOPMbI
N LEHHOCTH;

rOTOBHOCTM OLeHMBaTb CBOE NoBeaeHne 1 NOCTYMKM CBOMX TOBapULLEN C NO3ULINI
HPaBCTBEHHbIX U NPABOBbIX HOPM M OCO3HaHWe NOCNeACTBUMA 3TUX NOCTYMNKOB;

4) hopMmupoBaHUs KynbTypbl 340POBbA:

NOHMMaHMSA  LeHHOCTenW 3goposBoro  uM  6esonacHoro  obpasa  XWU3Hw,
HeobXoOMMOCTN OTBETCTBEHHOrO OTHOLWEHUS K COOCTBEHHOMY (U3NYECKOMY U
NCUXNYECKOMY 340POBbIO;

cobniogeHna npasun GesonacHoro obpauweHuss ¢ BewectBamu B ObITy,
NOBCEAHEBHOM XXMU3HM U B TPY40BOWN OEATENBHOCTY;

NMOHVMaHNA LLEHHOCTM NpaBun UHOMBUAYANbHOMO M KOSMEKTUBHOrO 6Ge3onacHoro
NoBeAEeHUs B CUTYaUMUsiX, YrpoXatloLmnx 300POBbIO U XU3HU Noaen;

OCO3HaHMA MNOCMEACTBUA W HENPUATUSA BpeaHbiX NpuBbiYEK (ynoTpebrneHus
ankorosnsi, HAPKOTMKOB, KYpPeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKaTUBHOW KOMMNETEHTHOCTU B yyebHOo-uccnegoBaTenbCKom
AEATENbHOCTW, 00LEeCTBEHHO NOMNE3HON, TBOPYECKOW 1 APYrnX BUAaX AeSATENbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTMe B pPEeLUEeHUM MPaKTUYECKUX 3agad coumarbHON
HanpaBfIEHHOCTM (B paMKax CBOEro Knacca, LKOnbI);

MHTEepeca K NpakTU4eCcKoMy U3yd4eHnto NpodeCccuin pasnMyHoro poaa, B TOM yucne
Ha OCHOBE MPUMEHEHMUSA NPEOMETHbIX 3HAHUIN MO XUMUMK;

yBaXeHUA K Tpyay, Nogam Tpyaa n pesynbtataMm TpyaoBOW AeATENbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BbI6OpPY MHOMBMAOYaANbHON TpaeKkTopuu obpasoBaHus,
Oyaywen npodeccum n peanusaumm COBOCTBEHHbIX XWU3HEHHbLIX MSIaHOB C YYETOM
NINYHOCTHBLIX MHTEpPecoB, CMOCOOGHOCTEM K XUMUM, MWHTEpPEecoB U NoTpebHocTen
obuiecTBa;

6) aKonornyeckoro BOCNUTaHUA:

9KOMOrMyeckn LenecoobpasHoro OTHOLWIEHUSS K Npupoae, Kak MCTOYHUKY
CYLLIeCTBOBaHUS XU3HWN Ha 3emMne;

NoHMMaHMa rnobanbHOro xapaktepa 9KOMorM4ecknx npobnem, BrUSIHUSA
9KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHNE NPUPOAHONM 1 coumnanbHOM cpeapl;

OCO3HaHMA HeobXoOMMOCTU UCMONb30BaHUA AOCTMXKEHUA XUMUW ONS peLleHus
BOMPOCOB paLMOHanbHOrO NpUpoLonofb30BaHuS;

aKTUBHOTO HENpuATUS OEeWCTBUK, MPUHOCALLMX Bpen OKpyXKarowen MpupoaHON
cpede, YMeHVst NpOrHo3upoBaTb HebnaronpuaTHblE 9KOMOrMyeckne nocneacTeus
npeanpvHMMaemMbIX 4ENCTBMI U NpeoTBpaLlaTth Ux;



HanuuMs pasBUTOrO 3KOSMOMMYECKOrO MbILLMIEHUS, 3KONMOMMYECKOM KynbTypbl,
onblTa AEATENIbHOCTU 3KONIOrMYEeCKOW HanpaBrieHHOCTU, YMEHUS PYKOBOLCTBOBATbCA
MMK B MNO3HaBATESIbHOW, KOMMYHMKATUBHOM M COUManbHOW MpakTuKe, CrOCOBHOCTU U
YMEHNSA aKTUBHO NPOTMBOCTOATb MAEONOrnn xemogobuu;

7) LeHHOCTU Hay4YHOro No3HaHuA:

COOPMUPOBAHHOCTN MUPOBO33PEHNSA, COOTBETCTBYIOLLEro COBPEMEHHOMY YPOBHIO
pPas3BUTMSA HAYKN N OBLLLECTBEHHOM NPaKTUKMK;

NOHMMaHMA CrneunduKkn XMMUKU KaK HayKu, OCO3HaHUA €€ ponn B (hopMnpoBaHnn
paunoHanNbHOro Hay4yHOro MbIWMEHUs, CO34aHUM LIeNOCTHOro npeactaBneHns ob
OKpy)XawLeM MuUpe Kak O edVHCTBEe Nnpupodbl U 4enoBeka, B MO3HAHUW MPUPOLHbIX
3aKOHOMEPHOCTEN U peLLeHnn Npobnem coxpaHeHns NPUPOAHOro paBHOBECUS;

y6exxa€HHOCTM B 0COBOM 3HAYMMOCTU XUMUWN LN COBPEMEHHON LMBUAN3ALUK: B
€€ TyYMaHUCTMYECKOW HanpaBfeHHOCTM W BaXHOW pONM B CO34aHUM HOBOW 06asbl
MaTepuanbHOW KynbTypbl, pelleHnn rnobasnbHbiX npobrem yCcTOMYMBOro pasBUTUS
yeroBeyectBa — CbIPpbE€BOW, SHEpPreTM4YECcKoW, MNUWEBOM U IKOJIOrMYecKom
6esonacHoCcTW, B pasBuUTMM MeauuMHbl, obecnevyeHun YCrioBUM YCMNELHOro Tpyda u
9KONOrm4eckn KOMOPTHOM KN3HU KAXKA0ro YrneHa obuecTsa;

€CTeCTBEHHO-Hay4YHOM PaMOTHOCTU: MOHMMAHUSA CYLIHOCTU METOAOB MO3HaHUS,
NCMONb3yeMbIX B €CTECTBEHHbIX Haykax, CMoCOOHOCTM MCNoSib3oBaTb MOfyYyaemble
3HaHUA Ona aHanusa n 0H6bSACHEHUS SBMEHUIN OKpYXXaloLero Mmpa n NpouCcXoasaLinx B
HEM M3MEHEHUN, YyMeHUs fenaTb OOOCHOBaHHble 3aKMio4YeHUs Ha OCHOBE Hay4HbIX
(akTOB U UMEILLUNXCA OaHHbIX C Lenblo NOonyYyeHns 4OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOSATENBHO UCMNOMb30BaTb XMMUYECKUE 3HaHUS ONSA peLleHus
npobnem B peanbHbIX XU3HEHHbIX CUTYaUNSX;

MHTEepeca K MO3HaHWUIO N UccneoBaTenbCKON AeATeNbHOCTY;

FOTOBHOCTM M1 CMOCOBHOCTU K HENpepbIBHOMY 06pa3oBaHUI0 1 caMoobpa3oBaHuio,
K aKTUBHOMY MOJSTyYEHUIO HOBbIX 3HAHUW MO XMMWUU B COOTBETCTBUU C KU3HEHHbLIMU
noTpebHOCTAMM;

MHTepeca K OCOBGEHHOCTAM TpyAa B pasfnuuyHbiX cdepax npodeccuoHanbHOM
AEeATENbHOCTMW.

METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS y4vyebHoro npeameTra «XuMusi» Ha
YpOBHE cpeaHero obuwero obpasoBaHns BKOYAIOT:

3Ha4YuMble ans dopMmnpoBaHus MUPOBO33PEHUS oby4atowmnxcs
MeXxgucumnnuHapHbele (MexnpeamMeTHble) ObLleHayyYHble MOHATUS, OTpaxaroline
LeNIOCTHOCTb Hay4YHOWN KapTWHbI M1pa 1 cneunduky MeTogoB NO3HaHUSA, UCMOSb3yeMbIX
B €CTECTBEHHbIX Haykax (MaTepus, BELLECTBO, IHEPrUsl, siBNeHne, npouecc, cuctema,
Hay4HbIN (paKT, NPUHUMN, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, uccrnegoBaHue,
HabngeHne, nsmepeHne, aKCNEPUMEHT U apyrue);

yHMBepcarnbHble y4yebHble [eWCTBMA (MOo3HaBaTesflbHble, KOMMYHUKATUBHbIE,
perynatueHble), obecneunsarome opMmpoBaHne yHKUNOHANbHOW rPamMOTHOCTU U
counanbHON KOMNETEHLUN 0By4atoLLNXCS;

CMOCOBHOCTb 0BYyYaloLWMXCSA WUCMNOMb30BaTb OCBOEHHbIE MEXAUCLUMMINHAPHbIE,
MUMPOBO33pEHYECKNE 3HAHUSA N YHUBEpPCalnbHble y4ebHble AeNCTBUS B NO3HaBaTENbHOM
N coumaribHON npakTuke.



MeTanpeameTHble  pesynbTaTbl  OTpaxawT OBfajeHuMe  YyHMBepCanbHbIMU
y4eBHbIMM NO3HABaTENbHBIMU, KOMMYHUKATUBHBIMW N PEFYNATUBHLIMU AENCTBUSIMUA.

OBnapeHue yHuBepcasnbHbIMU Y4eOHbIMM NO3HaBaTeNbHbIMU OEeNCTBUSIMM:

1) 6a3oBble norn4yeckne AencTBUA:

CaMOCTOATENBHO (POPMYNMPOBaTbL U akTyanuampoBaTb Npobremy, BCECTOPOHHE
€€ paccmaTpuBaTb;

onpegenaTb Uenn OesTenbHOCTW, 3agaBas MnapamMeTpbl W KpUTepun  unx
AOCTUMXEHUS, COOTHOCUTL peayrbTaThl AEATENBHOCTM C NOCTABMEHHBIMU LLENAMMU;

MCnonb3oBaTb MNPU OCBOEHUW 3HAHUA TMPUEMbI  FIOTMYECKOrO MbILISIEHNA —
BblAENATb XapakKTepHble MNPU3HAKM MNOHATUA M YyCTaHaBnMBaTb WX B3aMMOCBS3b,
MCNONb30BaTb COOTBETCTBYKOLLME MNOHATUS AN OObACHEHWS OTAENbHbIX (PakToB W
SABMEHUN;

BblOMpaTb OCHOBAHUSA N KPUTEPUWN ONS Knaccudukaumm BELLECTB U XMMUYECKUX
peakunin;,

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY M3y4aeMbIMU SABIEHUSMM;

CTPOUTb NOMMYECKNE pacCyXaeHus (MHOYKTUBHbIE, OeAYKTUBHbIE, MO aHanorum),
BbISIBMSAITb  3aKOHOMEPHOCTU M NPOTUBOPEYNA B paccMaTpuBaeMblX SBIEHUSIX,
PopMynNMpoBaTh BbIBOAbI U 3aKNOYEHMS;

NPUMEHATb B MpoLecce MO3HaHWUA, WUCNOMb3yeMble B XUMUW CUMBOSIMYECKME
(3HakoBble) Mogenu, npeobpasoBbiBaTb MOAENbHbIE MPEACTABMEHNA — XMMWUYECKUN
3HaK (CMMBOM) aneMeHTa, xummyeckaa opmyna, ypaBHEHME XMMWUYECKOW peakuun —
npy peweHnn Y4ebHbIX NOo3HaBaTeNlbHbIX M MPAKTUYECKUX 3adadvy, NPUMEHNATb
Ha3BaHHble MOAENbHble MNPeACTaBneHnsa Ons BbIIBIEHUSA XapaKTEepHbIX MNPU3HAKOB
N3yyaeMblX BELLECTB U XUMUYECKMX peakL .

2) 6asoBble uccnegoBaTenbCKue eNCTBUA:

BNageTb OCHOBaMW METOOOB HAy4yHOro MO3HAHWUS BELWEeCTB W XUMUYECKUX
peakuun,

dopmynmMpoBaTh LENU U 3agayn UCCreaoBaHus, UCNONb30BaTh NOCTABMEHHbIE U
CaMOCTOATENbHO CHOPMYNMPOBAHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBbI A5 dOPMUPOBAHUSA TMNOTE3bl MO NPOBEpPKe NPaBUITbHOCTU BbiCKa3biBaeMbIX
CY>XOEHUN;

BNnageTb HaBblkaMXM  CAMOCTOATENIbHOMO  MSI@HMPOBAHUSA U MPOBEAEHUSA
YYEHMYECKNX IKCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHWA Habniogatb 3a XO4OM
npouecca, CamMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbtar, ¢opMynupoBaTb
0600ueHna M BbIBOOAblI OTHOCUTENbHO [LOCTOBEPHOCTM pPe3yNnbTaTOB MCCReAoBaHus,
COCTaBnATb 060CHOBAHHbLIM OTYET O NpoaenaHHon paboTe;

npuobpeTtatb  OMbIT  YYEHMYECKOW  UCCReaoBaTeNbCKOM U MPOEKTHOWM
AEATENbHOCTU, NPOSABMATbL CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOSTENbHOMY MOUCKY
METO0B PEeLLUEHNS NPaKTUYECKNX 3aaay, MPUMEHEHMUIO Pa3NNUYHbIX METOA0B NO3HAHUS.

3) paboTa ¢ nucpopmaumen:

OPMEHTUPOBATLCA B PasfIUYHbIX UCTOYHMKAX MHGOPMaumMm (HayyYHo-nonynsipHas
nutepaTtypa XMMUYECKOrO COOEepXKaHusi, cnpaBOYHble nocobus, pecypcbl VIHTepHeTa),
aHanuanpoBaTb MHMOOPMALMIO pasnnYHbIX BUAOB U OPM NPeacTaBleHNs, KPUTUYECKN
oueHMBaTb €€ AOCTOBEPHOCTb N HENPOTUBOPEUNBOCTD;



dopMynupoBaTtb 3anpocbl U MNPUMEHATb pasnU4YHble MeTodbl NPU MOUCKE W
oTbope nHpopmaumm, HeobxoaMMon s BbINONHEHUS y4ebHbIX 3a4ad onpeaenéHHoro
T™Mna;

npuobpetatb  OMNbIT  UCMOMb30BaHUSA  MHAOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOMNOMMM 1 PasnnyHbIX NOUCKOBBLIX CUCTEM;

CaMOCTOATENbHO BbiIOMpaTh ONTMManbHy0 opmy npeacTaBneHnss nHdopmaumm
(cxembl, rpacukn, gnarpaMmmbl, Tabnuupbl, pUCYHKN N apyrue);

MCNonb3oBaTb Hay4dHbIM A3bIK B Ka4YecTBe cpeactsa npu paboTte ¢ XMMUYECKOM
NHopMaumnen: NPUMEHATb MeXnpeaMeTHble (PU3ndeckme n matemaTU4ecKne) 3Hakm u
CMMBOIbl, opMynbl, abbpeBnaTtypbl, HOMEHKNATYPY;

ncnonb3oBatb U npeobpasoBbiBaTb  3HAKOBO-CMMBOMMYECKME  cpeacTsa
HarnsgaHoCTw.

OBnapeHue yHuBepcasrbHbIMU KOMMYHUKaTUBHbIMU AeACTBUAMM:

3agaBaTb BOMPOCHI MO cywlecTBy obcyXgaemon TemMbl B xXoge auanora wu/nnu
ANCKYCCUW, BbICKasblBaTb naeu, oopmynmpoBaTb CBOW MNPeOsIOKEHUS OTHOCUTENbHO
BbINOSTHEHUA NPEeASIOXKEHHON 3a4a4u;

BbICTYyNaTb C Mpe3eHTaumen pesynbTaToB MO3HaBaTeNbHOW [OeATEeNbHOCTMH,
NOSTYYEHHbIX CAMOCTOATESNIbHO WS COBMECTHO CO CBEPCTHWKaMW MNpU BbIMNOSIHEHUN
XUMUYECKOrO 3KCMepuMeHTa, MpakTuyeckorm paboTbl MO  MUCCNegoBaHUK CBOMWCTB
n3yvdaemblxX BeLecTB, peanu3auumn ydebHoro npoekta u opmMynmpoBaTb BbIBOAbI MO
pesynbTaTtamM MNPOBEAEHHbLIX WCCrefOoBaHUW MYyTEM COrfacoBaHUA MO3ULMA B Xon4e
obcyxageHus n obmeHa MHEHUAMMU.

OBnapeHue yHMBepcasribHbIMU PerynaTUMBHbIMU AEeUCTBUSIMU:

CaMOCTOATENbHO MNMAaHNPOBaTb UM OCYLLECTBMATb CBOK MO3HaBaTESbHYHO
AeATenbHOCTb, onpedends e€ uenu W 3agadv, KOHTPONupoBatb U MO  Mepe
HeobBX0OUMOCTM KOPPEKTMPOBaTb NpeanaraemMbii anroputMm ENCTBUIA MPU BbIMOHEHUN
y4yebHbIX 1 nccnegoBaTenbCKnX 3agad, BelbnpaTtb Hanbornee apekTMBHbLIM Cnocob nx
peLleHns ¢ Y4ETOM MOSTyYEeHUS HOBbIX 3HAHUI O BELLLECTBAX U XMMUYECKUX peakuunsXx;

OCYLLECTBNATb CaMOKOHTPOSb CBOEN OeATENbHOCTU Ha OCHOBE CamoaHanu3a u
CaMOOLIEHKM.

NMPEAMETHbIE PE3YJIbTATDI
10 KIACC

MpeoMeTHble pe3ynbTaTbl OCBOEHUSA Kypca «OpraHmyeckas XuMusi» oTpakatoT:

cthopMmnpoBaHHOCTb npeacTaBneHnmn o] XUMUNYECKOM COCTaBSAOLLEN
€CTEeCTBEHHO-HaY4YHOW KapTUHbI MUpPa, POSIM XMMUU B MO3HaHUWN SIBIIEHWUW NpUPOabI, B
dOpPMUPOBAHUN MbILLIIEHUS U KYNbTYpPbl NIMYHOCTU, €€ (PYHKLMOHANbHOW rPaMOTHOCTMH,
HeobXoaUMOWN AONsi pelleHus NpakTUYeCcKUX 3agay M 3KONormy4eckn oBOCHOBAHHOMO
OTHOLLEHMUS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

BnageHve cucrtemomn XUMUYECKNX 3HaHuN, KoTopas BKIOYaET:
OCHOBOMOJarawLwmne MOHATUA (XMMUYECKUI 3NEMEHT, aTOM, 3NEKTPOHHas obonovka
aTtoma, MorieKyna, BafleHTHOCTb, 3NEeKTPOOTPUMUATENBHOCTb, XMMUYEeCcKas CBS3b,
CTPYKTypHas copmyna (pa3BépHyTass M COKpall€HHad), Mofb, MonisipHasi macca,
MOMSPHbIA O6BEM, YrNepoaHbIN cKeneT, PYHKUNOHaNbHas rpynna, pagukar, n3omepus,



n3omMepbl, FOMOSIOTMYECKMN  psid,  FOMOMOrK,  yrneBogopoAdbl,  Kucnopog W
asoTcofepXalume  COeauHEeHUsl,  MOHOMep,  MnonvMmep,  CTPYKTYPHOE  3BEHO,
BbICOKOMOSEKYISAPHbIE  COeAMHEHUS); Teopunm U 3aKOHbl  (Teopusi  CTPOEHUSA
opraHmnyecknx BewectB A. M. bytnepoBa, 3akoH COXpaHEHWS MacCbl BeLLeCTB);
3aKOHOMEPHOCTU, CUMBOSIMYECKMIA A3bIK XMMUK; MUPOBO33PEHYECKME 3HAHUS, Nexalime
B OCHOBE MNOHMMaHMUA MPUYNUHHOCTM U CUCTEMHOCTU XUMUYECKUX  SIBMEHUN,
hakTonornyeckme CBeAEeHWss O CBOWCTBaX, COCTaBe, nofnyyvyeHun u 6HesonacHom
MCMNOMb30BaHMN BaXHEWLLUMX OpraHUYeckux BewecTB B ObITy W NpakTUYEeCKon
AEeATenbHOCTU YErnoBEeKa;

C(OOPMUPOBAHHOCTb YMEHUN BbISBASATL XapakKTepHble MNPU3HaKu MOHATUN,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, WCMNOSIb30BaTb COOTBETCTBYIOLLUME MOHATUA MpuU
OnMcaHun cocTaBa, CTPOEHNS N NPEBPALLEHNA OPraHUYECKUX COEANHEHUN;

C(OOPMMPOBAHHOCTb YMEHUA WUCMOMb30BaTb XMMWUYECKYHD CUMBONUKY AnNs
COCTaBJSIEHUSI MOJSIEKYNAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOW, COKpaLLEHHOW) chopmyn
OpraHM4YecKnx BeLLeCTB U YPaBHEHUN XUMUYECKUX peakuui, U3rotaBnveBaTb MOAENU
MOSEKYST OpraHM4YecKMx BELLECTB Ans  WNKCTpaumMmM  MX  XUMWYECKOTO W
NPOCTPaHCTBEHHOIO CTPOEHUS;

C(OOPMUPOBAHHOCTb YMEHWA YyCTaHaBnMBaTb MPUHAOSIEXHOCTb  U3YYEeHHbIX
OpraHM4YecKknx BeLLecTB MO UX COCTaBy U CTPOEHUIO K onpeaenéHHomy Kraccy/rpynne
coeauHeHun  (yrneBogoponbl, KUACMOPOA4 W as3oTcoAaepXawume  COeanHEeHus,
BbICOKOMOJSIEKYNAPHbLIE COEOVHEHMs), OaBaTb WM HasBaHMUs MO CUCTEMATUYECKOWN
HomeHknatype (IUPAC), a Takke npvBOAUTb TpuBMAamnbHble Ha3BaHWA OTAENbHbIX
opraHnyecknx BellecTB (3TWUMNEH, NPONUIMEH, aueTuneH, 3TUMNEHTINKOMb, [MULEPUH,
deHon, dopmanbaern, aueTtanbaerng, MypaBbMHasi KACNOTA, YKCYCHas KUCMoTa,
OfleMHOBAas KNCNoTa, CTeapMHOBasi KUCNOTA, rMoKo3a, hpykTo3a, Kpaxmar, Lennonosa,
FMULMH);

C(OOPMUPOBAHHOCTL  YMEHUs onpefensaTb Buabl XUMWYECKOW CBA3M B
OpraHNYeCcKNx coeguHeHnsx (OANHapHbIE N KpaTHbIE);

C(OOPMMPOBAHHOCTb  YMEHUS TMPUMEHATb  MOJSIOXKEHUA  TEOPUM  CTPOEHMS
opraHnyecknx Beuwects A. M. bytnepoBa ans o6bACHEHMSI 3aBUCUMMOCTU CBOWCTB
BELECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHMs1 MacCbl BELLLECTB;

CchopMUPOBAHHOCTb YMEHUN XapaKTepmu3oBaTb COCTaB, CTPOEHUEe, pusnyeckmne u
XUMUYECKNE CBOMCTBA TUMUYHLIX NPeACcTaBUTENEN PasfnMyYHbIX KIacCoOB OPraHNUYecKux
BELLEeCTB (MeTaH, 9TaH, 3TUMeH, NponuneH, auetTuneH, bytagueH-1,3, metunbyrtagmeH-
1,3, 6eH30n, MeTaHon, 3TaHOJ, 3TUMEHINIMKONb, FNuuUepuH, deHon, aueTtanbaerug,
MypaBbMHasi MU YKCyCHasl KUCMOTbI, FIIOKO3a, Kpaxmarn, Lennonosa, aMUHOYKCyCHas
KMCnoTa), WANMICTPUpoBaTb TEHETUYECKYD CBSA3b MeEXAYy HUMU  ypaBHEHUSMU
COOTBETCTBYHLLMX XMMUYECKUX PEAKLNIN C NCNOSTb30BAHNUEM CTPYKTYPHbIX (DOPMYIT;

C(OOPMUMPOBAHHOCTb YMEHUS XapakKTepusoBaTb WCTOYHMKM YrieBOOOPOAHOrO
Cbipbsi (HE(PTb, NPUPOAHBIA a3, yronb), CNOCOoObl X nNepepaboTkM U NpakTUYeckoe
NnpUMeHeHNe NpoayKTOB nepepaboTku;

C(OOPMUPOBAHHOCTb  YMEHMA  MPOBOAUTL  BbIMUCAEHUS MO  XMMWUYECKUM
ypaBHeEHNAM (Maccbl, 0bbEéMa, KonmMyecTBa MCXOAHOrO BewecTBa WU NpoaykTa
peakuum No U3BECTHbIM Macce, 06bLEMY, KONMMYECTBY OAHOIO M3 UCXOOHbLIX BELLECTB
UM NPOAYKTOB peakuunn);



ChOPMMPOBAHHOCTb YMEHUI BNageTb CUCTEMOM 3HaHUA 06 OCHOBHbLIX MeToAax
Hay4YHOro MO3HaHWs, UCMOMb3YyEeMbIX B XMMUU MPU U3YYEHUU BELLECTB U XUMUYECKUX
ABNeHnn (HabnogeHuwe, namepeHne, IKCNEepPUMEHT, MOAENUPOBaHME), UCMOMb30BaTb
CUCTEMHbIE XMMWYECKME 3HaHUS ONS MPUHATUSA peLleHUA B KOHKPETHbIX XU3HEHHbIX
CUTYyaUUsIX, CBA3@HHbIX C BELECTBaMMU U UX MPUMEHEHUEM;

COPMMPOBAHHOCTb YMEHUN cobnogaTte npasuna MoNb30BaHUA XMMUYECKOWN
nocygon wu nabopaTopHbiM o6opygoBaHveM, a Takke npasuna obpalwieHus ¢
BellecTBaMy B COOTBETCTBMM C WHCTPYKUMSMW MO BbIMNOMHEHUIO nabopaTopHbIX
XUMUYECKNX ONbITOB,

C(OOPMUPOBAHHOCTb  YMEHWW  MfaHupoBaTb W BbIMOMHATL  XMMUYECKUN
9KCNepuUMEHT (NpeBpaLLleHna OpraHMYeckUx BeLlecTB MpPU HarpeBaHuu, MonyyYyeHue
3TUMNEHa M U3y4YeHWe ero CBOWCTB, KayeCTBEHHble peakuuMyu OpraHnM4yecKux BeLLecTB,
AeHatypaunsa 6enkoB Mpu HarpeBaHuMU, LUBETHble peakuumyn GenkoB) B COOTBETCTBUU C
npasunaMmm TexHMkM GesonacHoCcTM Npu obpalleHnn ¢ BellecTBaMn nU nabopaTtopHbIM
obopynoBaHveM, nNpeactaBnATb pes3ynbTaTbhl XMMUYECKOro 3JKCnepumMeHTa B opme
3anncu ypaBHEHUN COOTBETCTBYIOLLMX peakumi n hopmMynmpoBaTh BbIBOAbl HA OCHOBE
9TUX pe3ynbTaToB.;

C(OOPMUPOBAHHOCTb  YMEHUA  KPUTUYECKM  aHanuanmpoBaTb  XMMWYECKYHO
WHoOpMaUuo, noriydaemyro M3 pasHblX  WUCTOMHUKOB  (CpeactBa  MacCoBOW
nHpopmaunn, IHTepHeT u apyrux);

COPMUPOBAHHOCTb YMeEHNI cobnogaTb npasuna 3KOMornyecku
uenecoobpasHoro noseeHnsa B ObITy N TPY4OBOM AEATENBHOCTU B LENsiX COXpaHeHUs
CBOEro 3[0pOBbS WU OKpyXalLlen MpupoaHON cpedbl, OCO3HaBaTb OMAaCHOCTb
BO3AENCTBUS Ha XMBble OpraHn3mbl onpeaenéHHbIX OpraHNYeckux BeLLecTB, NoHMMas
cmbicn  nokasatens (10K, nosicHATb Ha npumepax cnocobbl YMEHbLUEHUS W
npenoTBpaLleHnst UX BPeOHOro BO34EeNCTBUS Ha OpraHM3M YernoBeka;

ans  obyyaruwmxcs C OrpaHMYeHHbIMW BO3MOXHOCTSIMU  3[0POBbSA: YMEHUe
NPUMEHATb 3HaHUA 06 OCHOBHbIX [OOCTYMHbIX MeTodaxX MNO3HaHUA BeLWecTB U
XUMUNYECKNX ABMNEHUN;

AN cnenbix U cnabosBugswmx obyyarowmxcs: ymeHme ucnosb3oBatb penbedHo-
TOYEYHY0 cuctemy ob6o3HadeHun J1. Bpannsa gns sanmcu XMMmuyeckux opmyi.

11 KINACC

MpeoMeTHble pes3ynbTaTbl 0CBOeHUsT Kypca «ObLlas n HeopraHndeckaa XumMusi»
OTpaxatoT:

cthopMmnpoBaHHOCTb npeacTaBneHun: O  XMMWYEeCKoMn COCTaBIAOLLEN
€CTECTBEHHO-HAY4YHOW KapTUHbI MUPa, POSIM XMMUM B MO3HAHUW SIBAIEHUA NpUPOabI, B
OpPMUPOBAHUN MbILLIIEHUST U KYNbTYpPbl IMYHOCTU, €€ PYHKUMOHANIbHON rPaMOTHOCTH,
HeobXxooMMOW ANA pelleHnsa NPakTUYecKMX 3adad M 3KONOormyeckn oBGOCHOBAHHOMO
OTHOLLEHMS K CBOEMY 310POBbIO N NPUPOLHOM cpele;

BnageHue cuctemom XUMUYECKNX 3HaHWN, KoTopas BKIOYaET:
OCHOBoOMonarawwme noHATUS (XMMUYECKUA 3dNeMeHT, atom, wusoTon, s-, p-, d-
9NEKTPOHHble opbuTann aToMOB, WOH, MOMeKyna, MOfb, MOMSAPHbIN OB6BLEM,
BaNeHTHOCTb, 3reKTPoOoTpULATENbHOCTb, CTEMNeHb OKUCMEHUHA, XUMWUYecKas CBS3b
(koBaneHTHada, WMOHHadA, MeTannuyeckasi, BOAOPOOHAs), KpucTannudeckas pelléTka,



TUNbI XUMUNYECKNX peakumn, pacTBop, 3NEKTPONNTHI, HE3NEeKTPONNTHI,
AMEeKTponUTUYecCKas  guccoumauumsi,  OKUCIUTENb,  BOCCTAaHOBWUTEMb,  CKOPOCTb
XUMUYECKON peakuuMu, XMMUYecKoe paBHOBECUE); TeopuuM W 3aKoHbl (Teopus
3IEeKTPONIUTUYECKON anccoumaumm, nepuogmyeckun 3akoH . . MeHpeneesa, 3akoH
COXPaHEeHMs MacCbl BeLeCTB, 3aKOH COXPaHEHMsI W NpeBpaLleHUsl 3Heprum npwm
XUMUYECKNX  peakumsax), 3aKOHOMEPHOCTH, CUMBOMNUYECKMA  A3bIK  XUMUW,
MUPOBO33PEHYECKME 3HAHUA, nexallne B OCHOBE MNOHMMaHUS MNPUYUHHOCTU U
CUCTEMHOCTU XMMUYECKUX SABJIEHUN, (paKToONormdyeckme cBedeHUA O CBOMWCTBaXx,
cocTaBe, nonyyeHMn n 6e3onacHOM WCMONb30BaHUN BaXKHENLUNX HEOopraHU4YecKmnx
BELLECTB B ObITYy 1 NpaKTUYECKON AEATENBHOCTU YESOBEKa;

C(OOPMUPOBAHHOCTb YMEHUN BbISBASATL XapakKTepHble MNPU3HaKu MOHATUN,
yCTaHaBnMBaTb WX B3aMMOCBS3b, MCMNOSb30BaTb COOTBETCTBYIOLUME MOHATUSA MpuU
OMMUCaHUN HEOPraHMYECKMX BELLLECTB U UX NPEBPALLEHNN;

C(OOPMUPOBAHHOCTb YMEHUA  UCMOMb30BaTb XMMUYECKYHD CUMBONUKY AnNs
cocTaBfieHMst OpPMyIT BELLECTB U ypaBHEHUN XUMUYECKUX PeaKkLnin, CUCTEMaTUYECKYHO
HomeHknatypy (IUPAC) wn TpuBManbHble Has3BaHWSA OTAESbHbIX HEeOopraHU4Yeckmnx
BeLLleCcTB (yrapHbln ras, Yrnekucnbli ras, amMmuak, rawéHas M3BeCTb, HerawéHas
N3BECTb, NUTbEBAA cofa, MUPUT N apyrue);

C(OOPMUPOBAHHOCTb YMEHUN onpeaenaTb BaneHTHOCTb UM CTEMNeHb OKUCNEHUSs
XUMUYECKNX INTIEMEHTOB B COEAMHEHUSIX PasfMYyHOro cocTaBa, BUA XMMWYECKOW CBA3U
(koBaneHTHasaA, WOHHas, MeTannuMyeckasa, BoAoOpoAHasl) B  COEOUHEHMsX, Tun
KpUCTannnyeckon peLléTkn KOHKPEeTHOro BellecTBa (aTOMHas, MosiekynapHas, MOHHas,
MeTannumyeckas), xapakrep cpefbl B BOAHbIX pacTBOpax HeEOpraHN4YeCKnx coeguHeHUn;

ChOPMMPOBAHHOCTb YMEHMWI YCTaHaBnMBaTb MPUHALMEXHOCTb HEOPraHMYeCcKmnx
BELLECTB MO MX COCTaBYy K onpenenéHHomy Knaccy/rpynne coeguHeHun (npocTble
BewecTBa — MeTansibl U HeMeTamnnbl, OKCMAbl, OCHOBAHWUS, KMCMNOTbl, aMdoTepHble
rmapoKcuabl, Conm);

CchopMUPOBAHHOCTb YMEHUM pacKpbiBaTb CMbICIT Nepuoanyeckoro 3akoHa [l. W.
MeHngoeneeBa W OEMOHCTPUPOBATL €ro CUCTEMATU3UPYHOLLYIO, OOBSACHUTENbHYIO WU
NPOrHOCTUYECKYIO DYHKLINN;

C(OOPMUPOBAHHOCTb YMEHUI XapakTepu3oBaTb 3NEKTPOHHOE CTpPOeHMe aTOMOB
XuMmndecknx anemeHtoB 1-4 nepuogoB [lepuoanyeckon CUCTEMbl  XMMWUYECKNX
anementoB [1. W. MeHgeneeBa, ucnonb3yst MNOHATUA «S-, P-, d-3MNEKTPOHHbIE
opbuTanm», «3HepreTM4yeckne YpoBHWUY, OOBACHATL 3aKOHOMEPHOCTU W3MEHEeHUs
CBOMCTB XMMUYECKUX INIEMEHTOB M WX COEAMHEHWW MO nepuogam W rpynnam
Mepuogunyeckon cnctemol xummndeckmx anemeHToB [1. . MeHaeneesa;

CchOpPMMPOBAHHOCTb YMEHUIN XapakKTepmn3oBaTb (ONMcbiBaThb) ObOLUME XMMUYECKMNE
CBOMCTBA  HEOPraHM4YeckuUx  BELLECTB  pasfMYHbIX  KNaccoB, MNOATBEPXAaTb
CYLLLECTBOBaHME T[EHETUYECKON CBA3N MexXOy HeopraHM4YeckMMn BewecTBamu C
NOMOLLbIO YPaBHEHUIN COOTBETCTBYHOLLMX XMMNYECKNX PeakLn;

C(hOpMUPOBAHHOCTE YMEHUA KnaccuuumpoBaTb XUMUYECKME peakunm no
pasfiMyHbIM Npu3Hakam (4UCry W COCTaBy pearnpylowmx BeLLEeCTB, TeEMNIoBOMY
a(hheKkTy peakumn, MU3MEHEHU CTeneHenm OKUCMEHNA 3feMeHTOB, 0bpaTMMoCTu
peakumu, y4acTuIo KaTanuaaTtopa);



CchopMUPOBaAHHOCTb YMEHUW COCTaBIIATb YPaBHEHUA peaKkUnii pasnnyHbIX TUMOB,
MOMHbIE N COKPALLEHHbIE YPaBHEHUS peakuuin MOHHOro obmMeHa, yuuTbiBas yCroBus,
Npw KOTOPbLIX 3TN peakuun uayT OO KOHUA;

COPMUPOBAHHOCTbL  YMEHWA  MNPOBOAMTbL  peakuuwn,  nogTeepxgaroLiune
KayeCTBEHHbI COCTaB pasfnn4yHbIX HEOPraHN4YeCKUX BELeCTB, pacno3HaBaTb OMNbITHbIM
NYyTEM MOHBI, NPUCYTCTBYIOLLME B BOAHbLIX pacTBOpax HeOpraHN4eCcknx BeLlecTs;

COOPMMPOBAHHOCTb yMEeHUM pacKpblBaTb CYLLIHOCTb OKMCNUTENbHO-
BOCCTaHOBUTENbHbIX peakumii nocpeacTBOM COCTaBIEHMS ANEKTPOHHOro 6anaHca aTumx
peakuun,

COPMMPOBAHHOCTb YMEHUN OOBACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOWN
peakuum OT pasnuyHbIX (PakTOpPOB; XapakTep CMeLleHUs XMMUYECKOro paBHOBECUSA B
3aBMCUMOCTU OT BHELUHero Bo3gencramsa (npuHumn Jle WaTtenbe);

COPMUPOBAHHOCTb YMEHUIN XapaKTepu3oBaTb XMMUYECKME NPOLECCHI, Nexaliune
B OCHOBE [MPOMBILSIEHHOINO MOflyYEHUS CEepPHOM KUCMOTbl, aMMuaka, a Takke
COOPMUPOBAHHOCTb NpeacTaBneHnin 06 obLMX HayYHbIX NPUHLUMAAX U 3KOSTOrMYeCKUX
npobnemax XMmMn4eckoro npoM3BoACTBa;

CPOPMUPOBAHHOCTb  YMEHWA MNPOBOAUTE  BbIYUCIIEHUS C  UCMOMb30BaHUEM
NOHATUA «MaccoBasd OONS BelwecTBa B pacTBope», OObEMHbBIX OTHOLLEHUA ra3oB Mnpwu
XUMUYECKNX peakuusiXx, Maccbl BewectBa UMM OObEMa rasoB MO WU3BECTHOMY
KONMM4YecTBy BeLLlecTBa, Macce unM OO6bEMY OOHOrO0 M3 Y4acTBYKOLWMX B peakuuu
BELLeCTB, TEMSoBOro adydekrta peakumm Ha OCHOBE 3aKOHOB COXpPaHEHUs MaccChbl
BELLECTB, NpeBpaLleHNs U COXpaHEHUST SHepPruu;

C(OOPMUPOBAHHOCTL YMEHU cobnogaTtb npaBuna Mofb30BaHUS XUMUYECKOWN
nocygon wu nabopaTtopHbiM obopyooBaHMEM, a Takke npaBuna obpaweHus cC
BellecTBaMn B COOTBETCTBUM C WHCTPYKUMAMU MO BbINOSIHEHUIO nabopaTopHbIX
XUMUNYECKNX ONbITOB;

C(OOPMUPOBAHHOCTb  YMEHWW  MfaHupoBaTb U BbIMOMHATL  XMMUYECKUNA
9KCNEPUMEHT (pasnoXxeHue nepokcuaa BoAopoda B NPUCYTCTBMM  KaTanusaTopa,
onpefeneHve cpeabl pacTBOPOB BELLECTB C MOMOLLbIO YHUMBEPCAbHOrO MHAMKaTOpa,
BNUSIHNE PasfiMYHbIX PakKTOPOB HA CKOPOCTb XMMMUYECKOW peakumn, peakumm NMOHHOro
obmeHa, KayeCTBEHHble peakumm Ha cynbdaT-, kapboHaT- u XIopua-aHWOHbI, Ha
KaTUOH aMMOHUS, peLleHne IKCMepuMMeHTarnbHbIX 3agad no temam «MeTannbi» |
«HemeTtannbi») B COOTBETCTBUN C NpaBUnamMm TEXHMUKM Ge3onacHOCTM Npu obpalleHun
C BewectBamMn n nabopatopHbiM o0boOpydoBaHWEM, NpPeAcTaBnATb pes3yrbTaThbl
XMMUYECKOro aKCnepumMeHTa B (popme 3anmcu ypaBHEHU COOTBETCTBYHOLMX peakuum n
opMynNnpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3yrbTaToB.,;

CPOPMUPOBAHHOCTb  YMEHUN  KPUTUYECKM  aHanuM3mpoBaTb  XUMWUYECKYIO
WHOpMaUUIo, norydaemyrd U3 pasHblX  WUCTOMHUKOB  (CpeacTtBa  MacCoBOW
KOMMYHUMKaLMK, IHTEpHET 1 Apyrux);

COOPMUPOBAHHOCTb yMeHuUM cobnogaTb npasuna 9KONornyecku
uenecoobpasHoro noseaeHust B ObITy U TPyLOBON OEATENBHOCTU B LENSAX COXPaHEHMUS
CBOEro 300pOBbSi W OKpyXalollen npupoaHON cpedbl, OCO3HaBaTb OMAaCHOCTb
BO3OENCTBMS HA >XMBble OpraHmambl OMpeAesi€HHbIX BELLECTB, MOHMMAasi CMbICH
nokasatensa MNAK, nosacHATb Ha npumepax cnocobbl YMEHbLUEHUS U NpeaoTBpaLLeHNs
X BpeHOro BO34eNCTBUS Ha OpraHn3m YerioBeka;



Ana  obyyalLWnXcd C OrpaHUYeHHbIMWU BO3MOXHOCTSMW  3[00POBbS: YMEHue
NPUMEHATb 3HAHUA 06 OCHOBHbIX [OOCTYMHbIX MeToAaxX MNO3HaHUA BELWEeCTB U
XUMUYECKNX ABIEHUMN;

Ang cnenbix 1 crnaboBngawmx obyyarLwmxcs: yMeHne Ucnonb3oBaTtb peribedHo-
TOYEYHYIo cuctemy ob6o3HaveHun J1. Bpannsa gnsa 3anncu XMMm4ecknx dopmyrn.



TEMATUYECKOE NMIAHUPOBAHUE

10 KINACC
KonuyectBO 4YacoB OneKTPOHHbIe
Ne ni/n HaumeHoBaHMe pa3aenoB n Tem KouTponuHuie  Mpakrudeckue (uncppoBbie)
nporpamMmbl Bcero obpasoBaTenbHble
paboTbl paboThbl pecypebi
Paspen 1. TeopeTyeckmue oCHOBbI OPraHM4YeCKoON XMMum
MpeameT opraHnyeckon xummn. Teopus
1.1 CTPOEHUS OpraHnyecknx coegnHeHnn A. M. 3
ByTtneposa
WToro no pasgeny 3
Paspgen 2. YrneBogopoabl
2.1 MpenenbHble yrneBoaopoabl — asikaHbl 2
29 HenpegenbHble yrneBogoponbl: ankeHsbl, 5 1
ankagueHbl, ankuHbl
2.3 ApomaTunyeckue yrrnesogopoabl 2
24 MprpoAHbIE NCTOYHWUKM YINEBOAOPOAOB U 3 1
nx nepepaboTka
WToro no pasgeny 13
Paspen 3. Kucnopoacopgepxawme opraHn4yeckme coeguHeHus
3.1 CnupTbl. ®eHon 3
3.0 Anbaernabl. KapboHoBbIE KNCTOTbI. - 1
CnoxHble acdhupbl
3.3 YrneBogbl 3 2

Wtoro no pasgeny 13




Pasgen 4. AsoTcoaepalyme opraHnyeckne coeguHeHus

4.1 ‘ AMUHbI. AMWMHOKUCTIOTLI. Bernknu 3
WTtoro no pasgeny 3
Pasgen 5. BbicokomonekynspHble coegUHEHUA

5.1 ‘ lNMnacTtmaccel. Kayvyku. BonokHa 2
WToro no pasgeny 2
OBLUEE KONMYECTBO YACOB MO NMPOIrPAMME 34




11 KIACC

KonuyecTtBo yacoB OneKTPOHHbIe
HanmeHoBaHue pa3agenoB u TemM
Ne n/n KoHtponbHblie [paktuyeckne (uncposbie)
nporpammbl Bcero
paboTbl paboTbl obpasoBaTesibHble
pecypchbl
Pasgen 1. TeopeTuyeckme oCHOBbI XMMUU
CtpoeHune atomoB. [Nepnognyeckmin 3akoH
1.1 n MNeprnogmyeckas cuctemMa XMMMUYeCKNX 3
anemenToB [1. 1. MeHpeneeBa
19 CtpoeHue Beuwectea. MHoroobpasue 4
’ BellecTB
1.3 Xnmmn4yeckume peakumm 6 1 1
Wtoro no pasgeny 13
Pasgen 2. HeopraHnyeckasa xmmus
2.1 MeTannbl 6 1
2.2 HemeTtannebl 9 1
53 CBA3b HEOpPraHNYEeCKNX U OpraHNYeCcKnx 2
| BellecTB
WToro no pasgeny 17
Pazgen 3. XuMmua n XnsHb
3.1 ‘ XUMUS N XKU3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB IO NPOIrrPAMME 34 2 3




NOYPO4YHOE NMNIAHUPOBAHUE

10 KNACC
KonunyecTtBo 4yacoB ONeKTPOHH
Ne fata ble
nln Tema ypoka Beero KoHTponbHble [lpakTuyeckue n3yueHns undposbie
paboTbl pa6oTbl obpa3oBaTte
NbHble
pecypchbl
1 lMpeomeT opraHMyeckon xmmmm, eé 1
BO3HVWKHOBEHWE, Pa3BUTNE N 3HAYEHUNE
5 Teopusa CTPOEHNST OpraHNYEeCKNX COeaANHEHNN 1
A. M. bytnepoBa, eé OCHOBHbIE€ NOSIOXEHUS
MpenctaBneHune o krnaccudgpumkaumm
3 opraHu4eckmx Bewects. HomeHknaTtypa 1
(cuctematumyeckas) n TpuBMasnbHble Ha3BaHUS
OpraHN4ecKMx BELLEeCTB
4 ArkaHbl: cocTaB U CTPOEHWNe, roMOSIorM4eckun 1
pag
5 MeTaH n aTaH — npocrenwne 1
npeacTtaBuTeNn ankaHoB
6 AnKeHbl: coCcTaB U CTPOEHME, CBOMCTBA 1
7 OTuUneH n NnponuneH — npocTenwne 1
npeacTtaBUTENN ankeHoB
8 MpakTuyeckas pabota Ne 1. «[lonyyeHune 1 1
aTUIeHa N n3yyeHne ero CBONCTB»
AnkagueHbl. bytaguen-1,3 n metunbytaguen-
9 1,3. lMonyyeHne CUHTETUYECKOrO KayyyKka 1 1
pe3nHbI




AnKuWHbI: cocTaB U 0COBEHHOCTM CTpOoeHwUA,

10 romosiorndyeckumn pag. AuetuneH —
NPOCTeNLLM NpeacTaBUTESNb anknHoB

11 BbluncrneHns no ypaBHEHUIO XMMUYECKOWN
peakuuu

12 ApeHbl: 6eH30M 1 ToNyon. TOKCMYHOCTb
apeHoB

13 "eHeTMyeckasa CBA3b yrreBogopoaos,
npuHagnexawmnx K pasnuyHbIM Krnaccam
MpupogHble NCTOYHWKM YINeBO4OPOOOB:

14 NPUPOAHBIV ra3 1 NoNyTHblE HEePTAHbIE rasbl,
HedTb N NPOAYKTbI €€ nepepaboTku
Mp1pOAHbIE UCTOYHWNKM YINEeBOAOPOAOB:

15 NPUPOAHBIV ra3 1 NoNyTHbIE HETAHbIE rasbl,
HedTb N NPOAYKTbI €€ nepepaboTku

16 KoHTponbHas paboTa no pasgeny
«Yrneeogopoabi»

17 MpepenbHble 0AHOATOMHbIE CINPTLI:
MeTaHonN 1 3TaHos. BogopoaHasa cBA3b

18 MHOroaToOMHbIE CNUPTLI: ATUNEHTTIUKOMb U
rMyUepuH

19 deHon: CTpoeHm? MOReKyIibl, PU3nYeckme n
XMMUYECKME CBOUCTBA, NPUMEHeHne

20 Anbgernabl: hopmanbgerng n auetanbgerua.
AueToH

21 OpHooCHOBHBIE NpeaerbHble KapboHOBbIE
KMCNOTbI: MypaBbMHasi U YKCyCHas

22 MpakTuyeckas pabota Ne 2. «CBoncTtea




pacTtBOpa YKCYCHOMW KUCIOTbI»

23

24

CTeapVIHOBaﬂ N onenHoBasaA KNCIOTbI, KakK
npencraBuTesin BbiCLUNX Kap6OHOBbIX KUCnoT

Mbina Kak conm BbICLUNX KApOOHOBLIX KACIIOT,
X MotoLLlee AencTBue

25

CnoHble 3pmpbl Kak NPOM3BOAHbIE
KapOGOHOBbIX KMCMOT. MMAPONN3 COXHbIX

admpos

26

27

28

Knpbl: rugponuns, npuMeHeHue,
Ouonornyeckasi posib XXnpos
Yrnesogbl: cOCTaB, kKnaccudukauus.
BaxHenlwune npeacrtaBuUTeNn: MOKO3a,
dpyKTO3a, cCaxaposa

Kpaxman v uenntonosa kak npupoaHble
nosiMmepsl

29

KoHTponbHas pabota no pasgeny
«Kucnopogcogepxatiue opraHnyeckme
coeguHeHus»/ Bcepoccumnckasa npoBepoyHas
paboTa

30

31

Ob6uwas xapakTepucTuka asoTcogepxaLlmnx
opraHuyeckmnx coegnHeHumn / Becepoccuinckas
nposepoyvHasa paboTa

AMUHbI: METUNAMUH U aHUINNH

32

AMWNHOKUCIIOTbI Kak amoTepHbIe
OpraHnyeckne coeguHeHns, ux
BGuonornyeckoe 3HayveHue. MNMentuabl. benku
KaK NpupoaHble BbICOKOMOSIEKYTSAPHbIE
coeNHeHus




OCHOBHbIE NOHATUSA XUMUKN

1
33 BbICOKOMOIEKYISPHBIX COEAMHEHWIA
OcHOBHble METOAbI CUHTE3a
34 BbICOKOMOJEKYSIPHBIX COEAMHEHWIA. 1
MnacTtMaccol, kKaydyku, BONOKHa
OBLEE KONMYECTBO YACOB MO NPOIrPAMME 34




11 KINACC

KonuyectBo 4YacoB OneKTPOHHbIe
Ne Harta uncpoBble
Tema ypoka KoHTponbHble [lpakTtuyeckue
n/n Bcero M3yyeHMs obpasoBaTesibHble

paboTbl paboTbl pecypcbi

XUMNYeckum anemeHT. ATom.
ONeKTPOoHHast KoHGUrypauus aTomMoB

Mepuogunyecknin 3akoH n MNeprnoguyeckas
cucTema xmmmyecknx anemeHTos [1. .

2 MeHgeneeBa, Ux CBA3b C COBPEMEHHON 1
Teopuen CTPOEeHUs aToMOB
3aKOHOMEPHOCTU U3MEHEHNSA CBOUCTB
XUMUYECKNX SNEMEHTOB U NX

3 coeguHeHun No rpynnam 1 nepuogam. 1

3Ha4yeHne Nepruoanyeckoro 3akoHa u
CUCTEMbI XUMMYecknx anementos [.U.
MeHgeneesa B pa3BUTUN HayKK

CTtpoeHue BellecTBa. Xnmmyeckas
CBA3b, €€ BUAbl; MEXaHN3MbI
00pa3oBaHNs KOBaNIEHTHOW CBA3MW.
BooopogHas cBsa3b

BaneHTHOCTb.
OnekTpooTpuuatenbHocTb. CTeneHb
oKucneHus. Bellectsa MONEKYNsIPHOIO n
HEMONEKYNSIPHOro CTPOEHUS

MoHsTUE O AUCTEPCHBIX CUCTEMAX.
6 NcTUHHBIE 1 KONnouaHble pacTBOpbLI. 1
MaccoBasi fons BelllecTBa B pacTBOpe




Knaccudurkaumna n HomeHknatypa
HeopraHM4yeckux CoeaNHeHUN.
"eHeTMYyecKkasa CBSA3b HEOPraHUYeCKnX
BELLECTB, Pa3fiMyHbIX KNaccoB

Knaccudmkaums XuMn4eckmx peakuum B
HeopraHN4YecKom N OpraHNYeCcKon XMMUN.
3aKOH COXpaHEHNSA MacChbl BELLECTB;
3aKOH COXpaHEeHMUs 1 NpeBpaLLeHns
SHEPrnUn NPU XMMUYECKMUX peakumsax

CkopocTtb peakunn. Obpatnmble
peakuuun. Xmmmyeckoe paBHoBecue

10

11

12

13

MpakTtnyeckasa pabota Ne 1. «BnusaHue
pasfiMyHbIX PakTOPOB Ha CKOPOCTb
XUMUYECKON peakunm»

AnekTponuTnyeckast guccoumanms.
MoHAaTne o BogopoaHom nokasatene (pH)
pactBopa. Peakuun noHHoro obmeHa.
M'maponua opraHN4ecknx un
HeopraHM4Yeckunx BeLLecTB

OKMCNUTENBHO-BOCCTAHOBUTENbHbIE
peakumm. MNMoHsTHe 06 anekTponuse
pacnnaBoB 1 pacTBOPOB COe

KoHTponbHas paboTa no pasgeny
«TeopeTnyeckne OCHOBblI XUMUU»

14

MeTannbl, X NONoXeHne B
Mepunoanyeckon cucTteme XMMmMHYeCcKnx
anemenToB [. . MeHaeneesa u
ocobeHHOoCTH cTpoeHust atomoB. ObLume
du13nyeckne CBoOMcTea MeTansoB




15

CnnaBbl MeTanmnoB. SNEKTPOXMMUYECKUN
pag HaNPsP>KeHUn MeTannos

16

17

18

XMMYyeckme CBOMCTBA BaXKHENLLINX
MeTanmnos (HaTpUn, Kanuu, Kanbuumn,
MarHum, antoMMHUN) N X COeaUHEHNI

XnMn4eckme CBOMCTBa Xpoma, Meam n ux
coegnHeHnn

XnmMmun4yeckme CBOMCTBA LIMHKA, Xene3a n
UX coegnHeHun

19

MpakTnyeckas pabota Ne 2. "PeweHune
aKcnepuMeHTarnbHbIX 3a4ad No Teme
«MeTtannbi»"

20

21

22

HemeTannbl, ux nonoxeHue B
Mepunoaonyeckom cucTteme XMMmMHYeCcKnx
anemeHToB [. . MeHgeneeBa u
0COBEHHOCTN CTPOEHUS] aTOMOB

dunsmnyeckme cBOMUCTBA HEMETASOB.
AnnoTtponua HemeTannos (Ha Nnpumepe
Kncrnopogaa, cepsbl, pocdopa u yrnepoaa)
XnMn4eckme CBOMCTBA ranoreHoB, cepbl
N NX COeaNHEHUN

23

XumMmunyeckme cBoucTBa asoTa, ooccopa
N NX COeanHEHUN

24

25

XnMmnyeckme CBOMCTBA yrrepoaa,
KPEMHUS 1 NX COeaANHEHUI

MpumeHeHne BaXXHENLWNX HeMeTarnnoB 1
NX coeguHeHnN

26

O0600LeHne n cnctemaTusauuns 3HaHUn




no Teme «HemeTannbl». BbluMcnenus no
YPaBHEHMSIM XMMUYECKMX peaKLunii 1
TEPMOXMMUYECKNE PACHETDI

27

MpakTnyeckas pabota Ne 3. «PelieHune
3KCNnepuMeHTarnbHbIX 3agay no Teme
"HemeTtannbl"»

28

29

KoHTponbHas paboTta no Temam
«MeTannbl» n «HemeTannbI»

HeopraHuueckue n opraHnyeckue
KucnoTbl. HeopraHnyeckue u
opraHu4eckne OCHOBaHus

30

AmMdoTepHbIe HeopraHnyeckmne un
OopraHu4eckne CoeauHeHus.
"eHeTMYecKkasa CBSA3b HEOPraHUYECKUX U
OpraHN4yecKnx BeLLecTB

31

Ponb xumun B obecneveHnmn
9KOJTIOrMYECKON, IHEPreTUYECKON 1
nuwieBon 6e30nacHOCTU, pasBUTUU
MeOVLNHBI

32

MpencraBneHuns 06 obLUMX HaYYHbIX
NPUHUMNAX NPOMbILLSIEHHOrO NOMyYeHns
BaXkKHENLLNX BELLECTB

33
34

YenoBek B M1pe BeLLeCcTB U MaTepuarnoB
Xnmus 1 300poBbe YernoBeka

OBLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

34




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATENIbHON NPOIrPAMMbI

10 KIACC

Kon
npoBepsieMo
ro
pe3ynbTaTa

1

11

MpoBepsieMblie NpeaMeTHbIe pe3yfibTaTbl OCBOEHUA OCHOBHOM
obGpas3oBaTenbHOM NporpamMmbl cpeaHero oéuero o6pasoBaHus

TeOpeTI/I‘-IeCKI/Ie OCHOBbI OpFaHMHeCKOIZ XM

CdopmnpoBaHHOCTb npegcraBneHnn o] XMMUYECKOMN
COCTaBnAOWEN €CTECTBEHHOHAY4YHOM KapTUHbI MUpa, ponn XumMum
B MO3HaHUW SABNEHWA NpUpoadbl, B POPMUPOBAHUN MbILUSIEHNS WU
KynbTypbl  JIMYHOCTU, €€  (PYHKUMOHaNbHOM  PaMOTHOCTH,
HeobXoauMON ANs pelleHnsa NpakTUYeCcKUxX 3agad U 3KOSormyecku
0B0OCHOBAHHOIO OTHOLUEHUS K CBOEMY 3[40pOBb0 M NPUPOAHOMN
cpene

1.2

BnageHne cuctemMonm XUMWUYECKUX 3HaHWUW, KOTOpas BKIKOYaEeT:
OCHoBoOMosnaratowue NOHATMSA (monekyna, BaNl€HTHOCTb,
3MEeKTPOOTPMLIATESNIbHOCTL, CTENEHb OKUCIEHUS, XMMUYECKasa CBA3b,
MOfb, MOMSAPHas Macca, MOSISpHbIM OOBLEM, YrnepoaHbIN CKeser,
dyHKUMOHanNbHaa  rpynna, pagukan, U3oMmepusi, U30Mepbl,
roMOSIOrMYECKUN  psia, TOMOSOrK, YrneeBogopoabl, Kucropog- u
asoTcoaepxallume coeguHeHusi, bBUONOrM4YecKkn akTMBHbIE BELLECTBA
(yrneBogpbl, Xupbl, 6enkn), MOHOMep, Nonnmep, CTPYKTYPHOE 3BEHO,
BbICOKOMOSEKYNSPHbIE COEAMHEHUS); TEOPUM U 3aKOHbl (Teopus
XUMUYECKOro CTPOEHUsI opraHndeckux Bewiects A.M. bytneposa),
3aKOHOMEPHOCTU, CUMBOJSIMYECKUI A3bIK XUMWUKN, DaKTONOrn4eckne
CBeeHNs O CBOWCTBaX, COCTaBe, nosiydyeHun u ©Be3onacHoM
NCMNOSIb30BaHNUN BaXXHEWLLUMX HEOPraHU4Yecknx U OpraHnYecKmnx
BELLECTB B ObITY 1 NPAKTUYECKON OeATENbHOCTU YenoBeka

1.3

CopMMpPOBaHHOCTb YMEHWIA BbISIBNSATb XapaKTepHble MpU3Haku
MOHATUI, yCTaHaBnMBaTb MX B3aUMOCBSA3b, WCMONb30BaTb
COOTBETCTBYIOLLME MOHATUS MPU ONMUCaAHUM COCTaBa, CTPOEHUSI U
npeBpaLLEeHNiA OPraHUYECKNX COeANHEHUN

1.4

CchOPMUNPOBAHHOCTb YMEHNI NCNonb30BaTb XUMUNYECKYHO
CMMBOSIMKY AN COCTaBIIEHUSI MOMEKYNSPHbIX UM CTPYKTYPHbIX
(pa3BépHyTON, COKpaLLEHHOM) (POPMYN OpraHMYECKMX BELLECTB U
YPaBHEHUN XUMUYECKUX peakumi, M3roTaBnmBaTb MOLENN MOSEKYN
OpraHN4yecKknx BeELLEeCTB ANs WANKCTpaumMmM WX XUMUYECKOrO W




NMPOCTPaHCTBEHHOIO CTPOEHNS

1.5

1.5

CopmmnpoBaHHOCTL YMEHUW yCTaHaBNuBaTb MNPUHAANEXHOCTb
N3y4YeHHbIX OpraHMYeckux BeLecTB MO MX COCTaBy M CTPOEHUIO K
onpegenéHHomy kraccy (rpynne) coeguHeHun (yrnesBogopoasbl,
KMcnopopn 1 asoTcoaepxalime coeHeHWs, BbICOKOMOSEKYIAPHbIe
coevHeHus), [faBaTb WM Ha3BaHUA NO CUCTEMaTUYECKOWN
HomeHknaTtype (IUPAC)

C(bOle/IpOBaHHOCTb YMEHUA onpenendarb Buabl XUMNYECKON CBA3N
B OpraHn4ecknx coegnHeHndx (OLI,I/IHaprIe n KpaTHbIe)

1.6

2.1

2.2

C(bOle/IpOBaHHOCTb YMEeHUA NPUMEHATLb. TMOJIOKEeHUA Teopun
CTpOEHUA opraHn4yeckmnx BelleCTB AM. ByTnepOBa and
OObACHEHNS1 3aBMCUMMOCTM CBOWCTB BELLUECTB OT WX cocTaBa W
CTpOEHUA; 3aKOH COXpaHEHNA MacCChbl BELLECTB

Yrnesogopoabl.  Kucnopogcogepxawime ©n  asoTcoaepxaline
opraHunyeckmne coeiHeHUs. BblCOKOMOeKkynapHble cCoeanHeHUs

CdopMnpoBaHHOCTb YMEHUN NPUBOAUTL TPUBMAsbHbIE Ha3BaHUSA
OTAENbHbIX OPraHNYeCcKMX BeLecTB (3TUMEH, NPONUIEH, aueTuneH,
STUNEHIMNKONb, rMuuUepuH, deHon, dopmanbaerna, auetanbaeria,
MypaBbMHasi KWUCIOTa, YKCYCHasi KWCMOTa, OfIeMHOBAasi KMUCIOTa,
cTeapuHoBas KMUCNOTa, rNKo3a, PpykTo3a, Kpaxmar, Luennionosa,
rNULMH)

CdopMnpoBaHHOCTb YMEHUI XapaKTepM3oBaTb COCTaB, CTPOEHME,
dunsnyeckme n XMMmM4eckne CBOWMCTBA TUMUYHLIX NpeacTaBuTenemn
pasnNUYHbIX KNacCcoB OpraHN4YecKMx BelecTB (MeTaH, 3TaH, 3TUMEH,
nponuneH, auetuneH, 6ytaguen-1,3, metunbytagnen-1,3, 6eHson,
MeTaHon, aTaHon, 3TUNEHITINKOSb, rMULEPUH, deHon,
auetanbgerng, MypaBbMHas W YKCyCHasi KUCMOThbl, [fOKO3a,
Kpaxmar, uensionosa, aMMHOYKCYyCHasi KUCNoTa)

2.3

2.4

Cd)OpMI/IpOBaHHOCTb YMEeHNA  UINICTPUpPOBaTb FEHETU4EeCKyro
CBA3b MeXay TUMUYHbIMK npeacTtaBUTENIAMU pPa3fiMyHbIX KIlaCcCoB
OpraHn4yeckmnx BellecTB YpaBHEHNAMU COOTBETCTBYHOLNX
XUMUYECKNX peaKLlI/IIZ C ncnosnb3oBaHNEM CTPYKTYPHbIX cbopmyn

CcdopmnpoBaHHOCTL  YMEHUS  XapakTepu3oBaTb  MCTOMHUKM
yrneBoAopOAHOro Cbipbsi (HeTb, NPUPOAHLIN ras, yronb), cnocobbi
nx nepepaboTkM U nNpakTU4Yeckoe MpUMEHEeHNe NPOAYKTOB
nepepaboTku

XumMmnsa v XmsHb. PacuéTnbl




3.1

CcopmupoBaHHOCTE yMeHM BnageTb CUCTEMOW 3HaHUM 06
OCHOBHbIX MeTodax Hay4HOro mno3HaHus, UCMOMb3yeMbIX B XUMUU
npu M3y4YeHUN BeELWEeCTB N XUMMUYECKUX SABMEeHUM (HabnogeHue,
N3MEpPEHNEe,  IKCMEPUMEHT, MOAENMpoBaHME), MUCMNOMb30BaTb
CUCTEMHbIE XUMWYECKME 3HAHUSA Ons MPUHATUS peLleHnin B
KOHKPETHbIX )XM3HEHHbIX CUTYauusaX, CBA3aHHbIX C BeLlecTBaMu N nx
NPUMEHEHNEM

3.2

CdhopmunpoBaHHOCTE YMeHMI cobrnogate npasBuia MNofb30BaHUSA
XMMUYECKOW Mocyaon n nadopatopHbiM 0bOpyagoBaHMEM, a Takke
npaBuna obpalweHns ¢ BewecTBamMnm B COOTBETCTBMM C
WHCTPYKUMAMM N0 BbINOSHEHUIO  NabopaToOpHbIX  XMMUYECKMX
OnbITOB

3.3

CcopmnpoBaHHOCTE  YMEHWA  NNaHWpoBaTb WU BbIMOSMHATD
XUMUYECKUA IKCNEPUMEHT (NpeBpaLLEHUS OpraHNYeCcKMX BELLECTB
NPy HarpeBaHWW, MOSTyYeHVMEe I3TWUMEHA W U3YyYEeHUEe €ero CBOWCTB,
Ka4yeCTBEHHble peaKkuMM OpraHMYeckux BeLecTB, AeHaTypauus
GenkoB Npu HarpeBaHwW, LUBETHble peakuunm 6GenkoB) B
COOTBETCTBMM C MNpaBunamMum TeXHUKM ©e3onacHoCcTM  npwu
obpalueHnn c BewectBamn Ku nabopaTtopHbiM 06OpyagOBaHMEM;
npeacTaBnATb pe3ynbTaTbl XMMUYECKOrO JKcnepumMmeHTa B dopme
3anncu ypaBHEHMI COOTBETCTBYIOLUMX peakumn n oopMynmpoBatb
BbIBOAbl HA OCHOBE 3TUX pPe3yrnbTaToB

3.4

CcopmmnpoBaHHOCTL  YMEHUA  MPOBOAUTL  BbIYUCNEHUA MO
XUMWYECKNUM ypaBHEHUSM (Macchl, 06bEMa, KonmyecTBa NCXOOHOrO
BeLlecTBa UNU nNpoaykra peakumn rno U3BecTHbIM Macce, 06BLEMY,
KONMM4YeCcTBY OAHOMO W3 WCXOAHbIX BELeCTB WM NpoayKTOB
peakuumn)

3.5

3.6

CcopmMnpoBaHHOCTL  YMEHUIA  KPUTUYECKM  aHanm3nMpoBaTb
XUMUYECKYIO WHOPMAaLMIO, MOMy4YaeMytd M3 pasHbiX MCTOYHMKOB
(cpeacTtBa maccoBou nHdopmaumm, cetb VIHTEPHET n gpyrue)

CdopmnpoBaHHOCTL yMeHU cobnogaTb NpaBuna 3KONOrnMYecku
uenecoobpasHoro noeedeHus B 6bITy U TPy4OBOM AEATENBHOCTU B
Lensx CoOXpaHeHMsi CBOEro 300pOBbsi M OKpYXKaloLen MNpUpOaHON
cpenpbl, 0Co3HaBaTb ONACHOCTb BO3AENCTBUSA HA XKMUBblE OPraHM3Mbl
ONpeaenéHHbIX  OpraHMYeckUx  BELLECTB, MOHMMasi  CMbICH
nokazatena [1OK (npegenbHO JONYCTUMOW  KOHUEHTpauun),
NOSICHATbL Ha NpUMepax cnocobbl YMEHbLUEHUSA 1 NpefoTBPaLLEHNS
NX BPEAHOro BO34eNCTBMUS Ha OpraHn3mM YerioBeka




11 KNNACC

Koa
npoBepseMoro
pe3ynbTaTa

1

11

1.2

1.3

MpoBepsieMble NpegMeTHbIe pe3yrnbTaTbl 0OCBOEHUSI OCHOBHOM
o6GpasoBaTenbHOM NporpaMmbl cpegHero obuero obpasoBaHus

TeopeTquCKme OCHOBbI XM

BrnageHne cucteMon XUMWYECKMX 3HAHWW, KOTOpas BKIIOYaEeT:
OCHOBOrosarawwme MoHATUS  (XMMWUYECKUM  3NeMeHT,  aTom,
3MeKTpoHHasi oborioyka atoma, S-, p-, d-aNeKkTpoHHble opbutanu
aToOMOB, WOH, MOfeKyra, BaneHTHOCTb, 3NeKTPOoOoTpUUaTENbHOCTD,
CTeneHb OKUCMEHUS, XMMWUYeckas CBSA3b, MOSb, MOMspHas Macca,
MOMSPHbIA OOBLEM, KpuUCTannuyeckasi pelléTka, TUMbl XUMUYECKUX
peakunin (OKMCNNTENBHO-BOCCTAHOBUTENBHbIE, 9K30- n
3HOOTEepMMYECKue, peakumm  MOHHOro  obmeHa), pacTBop,
3NEKTPONUTbI, HEANEKTPONUTbI, JNEeKTPOonUTMYeckas auccoumauus,
OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMWYECKOW peakuuw,
XMMUYECKOE  paBHOBeECWE);  Teopunm U 3aKOHbI (Teopus
anekTponutudyeckon auccoumaumn, [llepuogudeckmun 3akoH [.U.
MeHOeneeBa, 3aKOH COXpaHEHWs  MacCbl), 3aKOHOMEPHOCTMU,
CUMBOSIMYECKUA  A3bIK  XUMUKM, (PakKTonormyeckne cBefdeHuss o
CBOMCTBaX, COCTaBe, MonydYeHun u 6e30MacHOM UCMOb30BaHUU
BaXXHENLUMX HEeOopraHMYyecknx BelecTB B OblITy W MpakTUYecKomn
AEeATENbHOCTM YernoBeka

CopMmMpoBaHHOCTb YMEHUIN BbIABMAATL XapakTEpPHbIE MNPU3HAKU U
B3aMMOCBSA3b M3Y4YEHHbIX MOHATUA, MPUMEHATb COOTBETCTBYHOLUME
NMOHATUSA NPU OMUCaAHUM CTPOEHUSS U CBOWCTB HEOPraHM4eCcKux
BELWEeCTB U MX NpeBpalleHuin; BbISBMATb B3aMOCBS3b XUMUYECKNX
3HaHUN c NOHATUSAMU n npeacTaBneHnsiMu apyrux
€CTEeCTBEHHOHAY4YHbIX NpeaMeTOoB

BnageHne OCHOBHbIMM MEeTO4aMM Hay4yHOro MO3HaHWS BELLECTB WU
XUMUYECKUX SABMEHUA (HabnwgeHue, u3MepeHune, 3KCNEePUMEHT,
MOAeNnMpoBaHue)

1.4

C(bOpMI/IpOBaHHOCTb yMeHI/IIZ onpependaTtb BaneHTHOCTb U CTeneHb
OKUCneHna XmMmmyecknx 3J1IEMEHTOB B COeOUHEHUAX pPa3iim4yHoro
CcoCTaBa, BN XUMUNYECKOM CBA3N (KOBaJ'IeHTHaFI, MOHHaA,
mMeTannmn4yeckas, BO,D,OpO,D,HaFI) B coeaunHeHnAXx, T™nN
KpI/ICTaJ'IﬂI/I‘-IeCKOIZ peLUéTKI/I KOHKPETHOIo BellecTBa (aTOMHaﬂ,
MoOneKynapHaa, MOHHadA, MeTaJ'IJ'II/I‘-IeCKaFI)
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CdopmMmpoBaHHOCTbL YMEHUM OrpefensTb Xapaktep cpefbl B
BOOHbIX pacTBOpax HeEOpraHN4YeCckux coeaMHeHnn

1.6

1.7

1.8

CdopmMmpoBaHHOCTbL  YyMeHUs  KnaccuduumpoBatb  XMMUYECKUe
peakuuu no pasnu4yHbIM npusHakam (Y1cry U cocTaBy pearnpyroLwmx
BelecTB, TensoBOMYy 3(PdeKkTy peakumn, N3MEHEHU0 CTeneHeun
OKUCIIEHUSI  3NEeMEHTOB,  0OpaTUMOCTM  peakuuu,  y4acTuio
KaTanusartopa)

ChopMMpoBaHHOCTb YMEHUW COCTaBMnATb YpPaBHEHUA peakuun
pasnnyHbIX TUNOB, MOSIHbIE U COKPAaLLEHHblE YpaBHEHUS peakuun
MOHHOrOo obMmeHa, yuuTbiBasi YCMNOBUS, MPU KOTOPbIX 3TU peakuuu
nayT 40 KoHua

CdopmmpoBaHHOCTb YMEHWNN NpoBOANTb peakuun,
noagreepxgatoLlne KayeCTBEHHbI cocTaB pasnn4YHbIX
HeopraHMYeckMx BeLLecTB, pacno3HaBaTb OMbITHbIM MYTEM WOHbI,
NPUCYTCTBYIOLLNE B BOOHLIX pacTBOpax HeOpraHN4eCcknx BeLecTs

1.9

1.10

1.11

ChopMUPOBaAHHOCTbL YMEHWUIA pacKpbiBaTb CYLLHOCTb OKUCITUTENbHO-
BOCCTAHOBMTESNbHbLIX  peakuui  MocpeacTBOM  COCTaBneHust
3NEeKTPOHHOro GanaHca aTuX peakuui

ChopMnpoBaHHOCTL YMEHUN OOBACHATL 3aBUCUMOCTb CKOPOCTU
XUMNYECKON peaKkunn oT pasnyHbliX dakTopoB

ChopMMpOBaHHOCTb YMEHUN OOBACHATbL XapakTep CMELLEHUsI
XMMUYECKOrO  paBHOBECUS B 3aBMCMMOCTM  OT  BHELLHEro
BosgeuncTeua (npuHumn Jle WaTenese)

Ob6was n HeopraHnyeckast XMMus

2.1

2.2

CopmMmMpoBaHHOCTbL YMEHUI packpbiBaTb CMbicn [lepnoguyeckoro
3aKoHa O.u. MenpeneeBa 7 AEeMOHCTPUpOBaTh ero
CUCTEMATUUPYIOLLYIO, OOBACHUTENBHYIO U NPOrHOCTUYECKYHO
dyHKUMM

CopMMpoBaHHOCTb  YMEHUA  XapaKTepu3oBaTb  INEKTPOHHOE
CTPOEHME aTOMOB XMMUYECKMX anemeHTtoB 1-4 nepuogos
lMepuogunyeckon cUcTeMbI XUMUYECKUX 3N1eMeHTOB O.un.
MeHngeneeBa, MCNonb3ys MNOHATUA  «S-, pP-, d-3NEKTPOHHbIE
opbuTanm», «3HepreTuyeckne ypoBHm», 06 bACHATbL 3aKOHOMEPHOCTU
N3MEHEHNSA CBOMCTB XMMWYECKMX IFIEMEHTOB U UX COEAMHEHWUA NO
nepuwogam u rpynnam [llepuognyeckon cuUCTEMbI  XMMWUYECKUX
anemeHToB .M. MeHgeneesa

2.3

CchopmmnpoBaHHOCTbL YMEHUI XapakTepu3oBaTb (onucbiBaTb) obLyme




2.4

XMMUYEeCKMEe CBOMCTBA HEOPraHWYecKMX BeLWEeCTB  pPasfnnyHbIX
KnaccoB, noaTBepX4aTb CyLWEecTBOBaHME T[EeHEeTUYEeCKOW CBS3M
MeXay HeopraHM4yeckMmy BeLlecTBaMyM C MOMOLLBI YpaBHEHMWN
COOTBETCTBYIOLLMX XUMUYECKNX PeaKLmin

CopMUPOBaAHHOCTL  YMEHUW yCTaHaBnuBaTb MNPUHAAMEXHOCTb
HeopraHNM4yecknx BeLLECTB MO UX COCTaBy K onpeaeri@HHOMY Knaccy
(rpynne) coeauvHeHun (NpocTble BewectBa — MeTannbl U
HemeTanmnbl, OKCUAObl, OCHOBaHWSA,  KUCMNOTbl, aMdOTepHbIe
rmapokcuabl, Conu)

2.5

2.6

ChopMUPOBaAHHOCTb YMEHUI UCMOSb30BaTh XMMUYECKYIO CUMBOSINKY
ANA cocTaBneHus OpMyn BELLECTB U YypaBHEHUA XUMUYECKUX
peakunin, cuctematTnydeckyto HomeHknatypy (IUPAC) u TpuBuarnbHble
Ha3BaHMA OTAENbHbLIX HeopraHM4yeckux BewecTB (yrapHbl ras,
yrrekncnbln ras, ammmak, rawéHasi U3BecCTb, HeralléHas U3BeCTb,
nuTbeBas coga, MMpUT 1 apyrue)

CdopmMmpoBaHHOCTb YMEHUIN XapaKTepusoBaTtb (OnucbiBatb) obuime
XMMWYECKME CBOWCTBA HEOPraHWYecKMxX BELLECTB  PasfnUYHbIX
KnaccoB, MOATBepXAdaTb CyLIEeCTBOBAHME T[EeHEeTUYEeCKOW CBA3M
MeXay HeopraHM4YeckMMn BellecTBamuM C MOMOLLBI ypaBHEHWN
COOTBETCTBYHOLLUMX XMMUYECKNX PEaKLIMM

2.7

ChopMMPOBAHHOCTE  YMEHMI  MNNaHMpoBaTb U BBINOSMHATD
XMMUYECKUA SKCMEPUMEHT (pasnoXeHue Mnepokcuaa BOAopona B
NMpUCYTCTBMM KaTanu3aTtopa, ofnpedeneHne cpedbl pacTBOPOB
BELLECTB C MNOMOLbD YHMBEPCAINbHOIO WHAMKATOpaA, BhUsIHME
pa3nnyHbiX )aKTOPOB HA CKOPOCTb XMMMUYECKOW peakuuu, peakumm
NMOHHOro obMeHa, Ka4eCTBEHHbIE peakLMmn Ha cynbdar-, kapboHaT- n
XNopua-aHOHbI, Ha KaTMOH aMMOHUS, peLueHune
3KCnepuMeHTanbHbIX 3agay no tTemam «Metannbi» n «HemeTannbi»)
B COOTBETCTBUM C npaBuramum TexHukn ©OesonacHocTn npu
obpalleHnn c BewecTBamm n nabopaTtopHbiM 006OpPyOOBaHMEM;
npeacTaBnATb pe3ynbTaTbl XMMUYECKOrO 3KcnepumeHTa B dopme
3anncu ypaBHEHMI COOTBETCTBYIOLLUMX peakuuin u opmynmpoBaTb
BbIBObl HA OCHOBE 3TUX Pe3ynbTaToB

2.8

2.9

CopmmpoBaHHOCTbL YMeHMr cobntogate npasuna MNofb30BaHUS
XUMMYECKOWN nocyaon n nabopaTtopHbiM 06opydoBaHMEM, a Takke
npasuna obpaweHnss C BellecTBaMM B  COOTBETCTBMM C
WHCTPYKLUUAMM MO BbIMOSHEHNIO NTabopaTOPHbIX XMMUYECKMUX OMNbITOB

C(bOpMI/IpOBaHHOCTb yMeHMVI Xapakrepun3oBaTtb XnMmmn4yeckmne




3.1

NpoLEecChl, Nexalime B OCHOBE NPOMbILLIIEHHOrO Nofy4YeHna cepHoOu
KMCNOTbl, aMMMnaka, a Takke cqOpMUPOBAHHOCTL NpeacTaBneHnn ob
oOLWMX Hay4YHbIX MNPUHLMMIAX W IKONOrMyeckmx npobrnemax
XMMMUYECKOro Npon3BOACTBa

XuUMus N Xun3Hb. PacyéeTol

CdopmMMpoBaHHOCTb NpeaCcTaBleHN O XMMUYECKON COCTaBnaAoLLemn
€CTECTBEHHOHAY4YHOM KapTUHbI MWUpa, PONU XUMUW B MNO3HaAHUMU
ABMEHUA npupodbl, B (POPMUPOBAHUN MbIWLNEHNA W KyNbTypbl
NINYHOCTKN, €€ (PYHKUMOHANbHOW rpamMoTHOCTWU, Heobxoammown ansd
peleHns MnpakTUYEeCKUX 3adad W 3KONOrmyeckn 0OOCHOBAHHOIO

OTHOLLIEHMS K CBOEMY 3[]0POBbI0 1 NPUPOAHON cpeae

3.2

CdopmmpoBaHHOCTb YMEHUN KPUTUYECKN aHanusnposaTb
XUMUYECKYIO MHGOPMaLMIO, MNOSTlyYaemMyd U3 pasHbiX WUCTOYHMKOB

(cpencTtBa MaccoBo KOMMYHMKaLMK, ceTb IHTEpPHET u apyrue)

3.3

CdopmmpoBaHHOCTbL yMeHU cobntofate npaBuiia 3KOS0rMyecku
LenecoobpasHoro noeefeHns B GbITy U TPyAoOBOW AEATENBbHOCTU B
Lensx COXpaHeHUst CBOEro 3[0pPOBbS M OKpYXalolen npupogHoOn
cpenbl

3.4

3.5

Ocos3HaBaTb OMAaCHOCTb BO3OEWUCTBMSI Ha >XMUBble OpraHn3ambl
onpenenéHHbiXx BewecTB, MNOHMMasi cMmbicn  nokasatens 10K,
NOSICHATbL Ha NMpuMMepax Cnocobbl YMEHbLUEHMST U NPeaoTBpaLLEHMS
X BPEAHOro BO34ENCTBMA HA OPraHn3M YyerioBeka

ChopMUMPOBaAHHOCTL  YMEHWA  NPOBOAUTL  BBLIYMCIEHMS  C
NCNonb30BaHMEM MOHATUS «MaccoBasi A0S BELLeCTBa B pacTBOpPEY,
OOBEMHBIX OTHOLUEHMI Ta30B MPU XUMUYECKMX PpeakLusax, Macchbl
BelllecTBa Unm obbEéma rasoB Mo M3BECTHOMY KONMYECTBY BELLECTBA,
macce unu o6bEMy OAHOrO M3 y4acTBYHOLLMX B peakuuu BELLECTB,
TennoBoro addekTa peakuum Ha OCHOBE 3aKOHOB COXpaHeHMs
Macchl BELLECTB, NPeBpaLLEeHNs U COXPaHEHUS SHEPrm




NMPOBEPAEMbBIE 3JIEMEHTbI COOEP>XXAHUA

10 KIACC

Koa

MpoBepsieMbIl anemMeHT coaepKaHus

1

TeopeTnyeckne 0CHOBbI OPraHNYecKon XMmMmm

11

1.2

lMpeomeT opraHMYecKoM XMMUU: €€ BO3HWKHOBEHMWE, pas3BUTUE N 3HayYeHue B
Nony4YeHn HOBbIX BELLECTB M MaTepuanoB. Teopus CTPOEHUS OpraHU4ecKmx
coeanHeHun A.M. bByTnepoBa, e€ OCHOBHbIE MONOXEHUS

CTpykTypHble OpMyInbl OpraHn4yeckux BewecTs. [omornorus, wusomepus.
Xnmumyeckasi CBA3b B OpraHUYecKnx COoeaMHEHUAX — OOUHapHble U KpaTHble
cea3un. [NpeacraeneHve o knaccudukaumm opraHM4ecKnx BeLecTs

1.3

HomeHKnaTypa OopraHn4yeckunx coenHEeHuN (CI/ICTeMaTI/I‘-IeCKaFI) N TpBmasibHble
Ha3BaHUA BaXXHEMLLNX I'Ipe,D,CTaBI/ITeJ'IeI7I KnaccoB opraHn4eckmx seLliecTtB

Yrnesogopoap!

2.1

2.2

AnkaHbl: coCTaB M CTpOeHue, romonorndyeckun pag. MetaH u ataH —
npocTteniMe npeacraBuUTENn ankaHoB: PU3MYECKMe U XMMUYECKME CBOWCTBA
(peakuumn 3amelleHMs M TOpeHMUsl), HaxoXAeHue B Mpupoae, MnonyyeHue wu
npuMeHeHune

AnKeHbl: COCTaB W CTPOEHWE, FOMOSOTMYECKUI psid. OTUIMEH UM NponuneH —
npocTenimne npeacTaBUTENn ankeHoB: bU3NYeckMe M XMMUYECKME CBOWCTBA
(peakunn rMAPUPOBAHUS, FanoreHMpoBaHWs, ruapaTauuv, OKUCIEHUS W
nonumepusaumm), NonyvyeHne n npuMeHeHue

2.3

2.4

AnkagueHbl: O6ytagueH-1,3 n metunbytagmeH-1,3: CTpOEHME, BaXHeWLne
XUMUYECKME CBOWCTBA (peakumsa nonumepusaunmn). NonydyeHne CMHTETUYECKOro
Kaydyka 1 pe3uHbl

AnKWHbI: COCTaB N 0COBEHHOCTU CTPOEHUSA, rOMONOrMdecknin psag. AueTuneH —
NPOCTENLLMA NpPeacTaBUTENb alKMHOB: COCTaB, CTPOEHue, usndeckne wu
XUMUYECKNe  CBOWCTBa  (peakumm rMMOpupoBaHng, ranoreHMpoBaHus,
rmgpartaummn, ropeHus), NnonyYyeHme n NpUMeHeHne

2.5

2.6

ApeHbl. BeHson: cocTtaB, CTpoeHue, (puanyeckne n XMMuUYeckne CBOWCTBA
(peakuun ranoreHMpoBaHUS W HUTPOBAHWUA), MOMNy4YeHNEe U NPUMEHEHME.
Tonyon: coctaB, CTpOeHWe, PM3MYECKME U XMMUYECKME CBOKMCTBA (peakuuu
rafioreHMpoBaHNS U HUTPOBAHUA), MOMydYeHne U NpPUMeEHeHne. TOKCUYHOCTb
apeHoB. [eHeTnyeckas CBA3b MexXay yrrneBogopogdamu, fnpuHagnexawmmm K
pasriMyHbIM Kraccam

MpupogHble WUCTOYHMKM  yrneBogopodoB. [lpupoAdHbIl ra3 M NONyTHble
HedTaHble ra3bl. HedpTb 1 e€é npoucxoxgenne. Cnocobbl nepepaboTkm HedPTu:




NneperoHKa, KpPeKuHr (TepMUYecKun, KaTanuTudeckun), nuvponus. [lpoaykTbl
nepepaboTkn HedTH, NX NPUMEHEHNE B MPOMBILLIIEHHOCTU U B ObITy. KameHHbIn
yronb 1 NPoAYKTbl €ro nepepaboTku

Kucnopoacoaepxatiue opraHnyeckne coeauHeHus

3.1

MpenenbHble oOAHOATOMHble chnMpPTbl. MeTaHoOnm W 3TaHOM: CTPOEHME,
dm3nyeckne M XUMUYecKkne CBOWCTBA (peakuuMnm C akTUBHbIMKM MeTannamu,
ranoreHoBo4opodamMu, ropeHue), npuMeHeHve. BopopogHble cBS3M mexay
Monekynamu cnupTtoB. [leicTBe MeTaHomna 1 3TaHona Ha OpraHM3m YeroBeka.
MHoroaToMHblE CNUPTLI. DTUMNEHTTMKOSb U TIINLEPUH: CTPOEHNE, (n3n4eckune u
XMMUYeckne CBOWCTBA (B3aMMOLEWNCTBME CO  LLENOYHbIMKM  MeTarnsamu,
KayeCcTBEHHasl peakuusi Ha MHOroaToMHble cnvpTbl). [JeMcTBME Ha OpraHu3m
yenoseka. [pyMeHeHVe ruepuHa 1 3TUNEHr KOS

3.2

deHON: CTpoeHMe MorneKkynbl, uandeckne ©n XMMUYECKME CBOMCTBA.
TokcuyHocTb doeHona. MNpumeHeHne eHona

3.3

3.4

Anbaernabl U keToHbl. ®opmansbaerna, aueTtanbaerna: cTpoeHvne, dousndeckue
M XUMUYECKMe CBOWCTBaA (peakuum OKUCMEHUS W BOCCTaHOBNEHMS,
KayeCTBEHHble peakLun), NonydYeHme u NpuMeHeHne

OpHoocHOBHbIE npeaernbHble KapboHoBbIE KMCMOThl. MypaBbuHasa U yKkCcycHas
KMCNOTbI: CTpoeHne, husnveckne n xmmmyeckme CBoMCTBa (CBOWCTBa, obuime
ANS Krnacca KUCNOT, peakuus aTepudukauuu), MnoflydeHne W npuMeHeHue.
CteapuHoBas 1 onenmHoBas KNCMNOTbl Kak NpPeacTaBUTENY BbICLUMX KapOOHOBbLIX
Kncnot. Mbina kak conu BbiCLLUMX KAPOBOHOBLIX KUCMNOT, X MOKOLLEE AENCTBME

3.5

3.6

4.1

CnoxHble aupbl Kak Npon3BoAHble KAapOOHOBLIX KMCMOT. MMApOonn3 CrnoXHbIX
adupos. XKupbl. 'maponus xupos. NpumeHeHne xnpos. buonormyeckas ponb
Xnpos

YrneBoapl: cocTap, Krnaccudumkaumsa yrnesogoB (MOHO-, AW- U nonmMcaxapuabl).
[MioKo3a — MNpocTenwnn MoOHocaxapua: OCOBEHHOCTM CTPOEHUSI MOJSIEKYbI,
dusnyeckne un XumMmyeckme CBOWCTBa (B3aMMOLEWCTBME C  MOPOKCUOOM
mean(ll), okumcneHme  ammmadHbiM  pacTBOpoM  okcupga  cepebpa(l),
BOCCTAHOBMNEHWEe, BpoxXeHne rMKo3bl), HaXoXaeHne B npupoae, NpUMeEHeEHme,
BGuonornyeckasa ponb. PoTocnHTe3. PpykTO3a KaKk M3oMep rMoKo3bl. Kpaxman m
Luennono3a kak npupodHble nonumepbl. CTpoeHue Kpaxmana u Lennonosbl.
®dusnyeckne M XMMmMYeckme CBOWCTBA Kpaxmana (rmgponus, KavyecTBeHHas
peakumsi C nogom)

AsoTcoaepalliue opraHm4eckne coeauHeHns

AMMHOKMCIOTbLI Kak aM@oTepHble opraHudeckne coeanHeHusi. dusnyeckme u
XMMUYECKME CBOWMCTBA aMMHOKMCIIOT (Ha npuMmepe rnuumHa). brnonornyeckoe




3Ha4yeHne amuHokmMcnoT. MNentngbl

4.2

Benkn kak npupoaHble BbICOKOMONEKYNSPHble coeauHeHus. [lepBu4yHas,
BTOPMYHas U TpeTudHasi CTpykTypa 6enkoB. Xumwuyeckue cBoWcTBa OEriKoB:
rMAPONN3, AeHaTypauuns, KaUeCTBEHHbIe peakuum Ha 6enku

BbICOKOMOJ'IeKyJ'IFIprIe coeanHeHnA

5.1

5.2

OCHOBHblE MOHATUS XUMWUWU  BbICOKOMOSEKYNSIPHBIX COEAMHEHMI: MOHOMEp,
nonumep, CTPYKTYpHOE  3BEHO, CTeMeHb  Monumepusaunu,  CpeaHsas
monekynsipHas Macca. OCHOBHble MeToAbl CUHTE3a BbICOKOMOMEKYNSPHbIX
coeaVHEeHWn — NnonMmepu3saunst U NONIMKOHAEHcaUUs

JkcnepuMeHTanbHble MeTodbl W3YyYeHUsI BeLecTB W UX MNpeBpaLleHui:
O3HaKoMrieHne ¢ obpasyamm NPUPOOHLIX W UCKYCCTBEHHbLIX BOJSOKOH,
nnactMacc, kay4ykoB. MNonyyeHne CMHTETUYECKOro Kayyyka U pe3uHbl

11 KNNACC

Kon

npOBepﬂeMbIVI ANIeMeHT coaepxXaHus

11

TeopeTquCKme OCHOBbI XUMWNIA

Xnmmyeckn anemeHT. ATom. Aapo atoma, n3oTonbl. ANEKTPOHHaA 00onoYKa.
OHepreTuyeckme YpoBHW, MNOAYPOBHW. ATOMHble opbutanu, s-, p-, d-
anemeHTbl. OcobeHHOCTM pacnpefeneHnss 3neKTPoOHOB Mo opbutansm B
aTomax 3fieMEeHTOB MepBbIX YETbIPEX NEPUOAOB. DNEKTPOHHASA KOHUrypaums
aTtomMoB

1.2

Mepuogunyecknin 3akoH M lNepuogmyeckas cucteMa XMMUYECKUX SNIEMEHTOB
O.WN. MeHnpgeneeBa. CBaA3b nepuogudeckoro 3akoHa w [lepuogmyeckon
cucTeMbl Xmummnyecknx anemenTos [1.1. MeHgeneesa ¢ COBPEMEHHOM TEOPUEN
CTPOEHNA aToMOB. 3aKOHOMEPHOCTUM WU3MEHEHUSI CBOWCTB XUMUYECKUX
3NEeMeHTOB U 0bpasyeMblX UMW NPOCTbIX U CIIOXHbIX BELWEeCTB Mo rpynnamM u
nepvogam. 3HayeHne NepnoanvecKkoro 3akoHa B pa3sBuTUnN Hayku

1.3

CtpoeHne BewectBa. Xumudeckass CBA3b. Buabl XMMUYeEcKoM CBA3M
(koBaneHTHass HenonapHasi U NONSPHasa, WOHHadA, mMeTannuyeckas). oHbil:
KaTUOHbl N aHMOHbl. MexaHu3mbl 0bpa3oBaHWSA KOBANEHTHOMW XMMWUYECKOWN
cBs3M (OOMEHHbIN U JOHOPHO-aKUEeNTOPHbIN). BogopoaHas cBsA3b

1.4

BaneHTHOCTb. QnekTpooTpuuatenbHoCTb. CTeneHb OKMCNeHus

1.5

BewectBa MOneKynsipHOro M HEMONEKYNAPHOro  CTpoeHusa.  3akoH
NMOCTOSIHCTBA COCTaBa BeLWecTBa. Tunbl  KPUCTaNSIMYECKUX  PEeLUETOK.
3aBMCMMOCTb CBOMCTBa BeLWECTB OT TuMa KPUCTanSIMYECKON pPeLUETKN.




MoHATME O OMCMNEepCHbIX cUcTEMax. VICTUHHbIE U KOMMOWOHbIE PacTBOPbI.
MaccoBas [ons BellecTsa B pacTBope

1.6

Knaccudgmkauus HeopraHn4yecKnx COeaVNHEHUN. HomeHknatypa
HeopraHN4YecKnx BeLLECTB

1.7

1.8

1.9

1.10

Xumumnyeckas peakuus. Knaccudomkauyus XUMUYECKNX peakumim B
HeopraHM4Yeckon N opraHNYecKkon XMMmMnN. 3aKOH COXPaHEHUS1 MacChbl BELLECTB,
3aKOH COXpPaHEHUs1 N NPEBPALLEHNSA SHEPTUM MPU XUMNYECKNX PEeaKLMSX

CKopocCTb peakumm, €€ 3aBUCUMOCTb OT pPasfiMyHbIX akTopoB

O6paTtumble peakuun. Xummyeckoe pasHoBecue. DakTopbl, BNUAKOLWME Ha
COCTOSAHME XnmMmndeckoro pasHosecus. MNpunHumn Jle WWaTtense
onekTponutnyeckas anccoumaums. CunbHble U cnabole anektponuTtel. Cpega
BOAHbIX PaCTBOPOB BELUECTB: KuCMasi, HenWTpanbHas, wenoyHasa. Peakumm
MOHHOro obmeHa

1.11

OKncnnTenbHO-BOCCTAaHOBUTESbHbIE peakunn

HeopraHquCKaﬂ XUMNA

2.1

2.2

Hemetannbl. [lonoxeHne HemeTannoB B [lepuognyeckon cucrteme
xummyecknx anemenTos .M. MeHgeneesa n 0cO6EHHOCTM CTPOEHNST aTOMOB.
dunsnyeckne cBOMCTBa HeMeTannoB. AnNnoTponus HEMETanNMoB (Ha npumMmepe
Kncrnopogaa, cepsbl, pocdopa u yrnepoaa)

XNMMYECKne CBONCTBA BaXHEWLUMX HEMeTansnoB (ranoreHoB, cepbl, asoTa,
doccopa, yrmepoga M KpPEMHUA) U UX  COeaMHEHWA  (OKCWOoB,
Kncrnopogcoaepxalimx KUCoT, BOOOPOAHbIX coefuHeHuin). [pumeHeHue
BaXXHEMNLLUNX HEMETANMNOB N UX COeAUHEHUN

2.3

Metannel. NonoxeHne meTtannoB B [lepuognyeckon cuctemMe XMMUYECKUX
anementoB [O.. MeHgeneeBa. OCOBGEHHOCTM CTPOEHUSA SNEKTPOHHbIX
obonoyvek atomoB MeTannoB. OO6wwue usnyeckne cBoncTBa MeTanNoB.
CnnaBbl MeTanmnoB. ONEKTPOXUMUYECKUIA PSS HANPSXKEHNN MeTannoB

2.4

XnMmyeckme CBOWCTBa BaXHEWLWIUX MeTannoB (HaTpuW, Kanuu, Kanbuuu,
MarHum, anioMUHUN, LUHK, XPOM, Xenes3o, Medb) U ux coeanHeHun. Obwme
crnocobbl nony4yeHnsa metannos. NpuMeHeHne MeTansnoB B ObITY 1 TEXHUKE

2.5

3.1

eHeTnyeckass cCBA3b HeopraHM4eCkKnx BeLWlecTB, nMNpuHaanexawmnx K
pa3nn4yHbIM Kriaccam

XnUMnsa v XnsHb

Ponb xummn B obecneyeHum 3KONOrMYeckom, SHEpreTUHEcKom M NULLEBOWN
6Ge3onacHoOCTH, pa3BUTUN MeanUnHbl. [TOHATME O Hay4YHbIX METOAAX NO3HAHMUS
BELLECTB U XMMNYECKUX PeaKLNM




3.2

3.3

MpeactaBneHnsa 06 o6LWMX HAayYHbIX NPUHLMNAX MPOMbILLIIEHHOTO NOMyYeHUs
Ba)XHEMLUNX BeLLecTB. Yenosek B MMpe BELWECTB U MaTepuarnoB: BaXHeNLLmne
CTpOUTESNbHbIE MaTepuarbl, KOHCTPYKLMOHHbIE MaTepuarnbl, Kpacku, CTEKNo,
Kepamuka, matepuanbl Ofs 9NEeKTPOHUKN, HaHOMaTepuarsbl, OpraHn4eckue m
MUHeparnbHble yaobpeHus

XnmMmst M 300pOBbE 4YerioBeka: npaBuiia MCMNONb30BaHUSA feKapCTBEHHbIX
npenapaToB, npaBuna 6e3onacHOro MUcnonb3oBaHWA npenapatoB ObITOBOW
XUMUN B NOBCEOHEBHOM XN3HU




YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI OJ1A YYEHUKA

METOAOMYECKUE MATEPUAIbLI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbIl U PECYPCbI CETHU

MHTEPHET



