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INOACHUTEJIBHAS 3AIIMCKA

Mporpamma N0 XWUMWUW Ha YPOBHE CcpedHero o6ulero o6pa3oBaHUA
pa3paboTaHa Ha OCHoBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
obpaszoBaHUM B Poccuiickon dPeaepaumm», TpeboBaHMn K pe3ynbTataM OCBOEHUS
(befiepasibHOM 06Gpa3oBaTe/IbHON MporpaMMbl cpefHero o6ulero obpasoBaHus
(®OM COO), npeactaBneHHblx B defepa/lbHOM  rOCYAapCTBEHHOM
obpasoBatenibHoM cTaHgapte COO, ¢ y4détom KoHuenuuMu npenogaBaHuUs
yyebHOro npeamMeTa «XuMmMus» B 06pa3oBaTe/lbHbIX OpraHn3aumnsax PoCCUICKOMN
degepaunn, peasiM3yoOWMX OCHOBHble 06pa3oBaTefibHble MNPOrpammbl, WU
OCHOBHbIX MOJIOXKEHNA «CTpaternm pasBuTUA BOCMUTAHUA B POCCUIACKOM
depepaymm Ha nepmog go 2025 roga» (PacriopsbkeHue [MNpaBuTtensctea Pd ot
29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOAO0B K pa3paboTKe NporpaMmbl MO XMMUW, K ONpeaeneHuto
06LLEel cTpaTernn obyyeHus, BOCNUTaHMS U Pa3BUTUSA 0OYYarOLLIMXCA CPeacTBaMu
y4yebHoro npegmeta «Xumusa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
CoflepXKaHus, pe3ynbTatoB 00y4veHUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, nosly4yaemoe BbIMYCKHKaMK
06Le0bpa3oBaTe/lbHON  OpraHu3auun, SBASETCA HEOTbEM/IEMOM 4YacTblo  MX
obpasoBaHHOCTU. OHO CAYXWUT  3aBepLlalOWMM  3TanoM peaimsauny  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IHOUYEBbIX LEHHOCTEN, MPUCYLLNX
LIeNIOCTHOM CMUCTEME XUMWYECKOro 06pa3oBaHusi. TU LEHHOCTM KacatoTcH
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHMS MUPOBO33PEHNS U 00LLEN KyNbTYpbl
YesioBeKa, a TakXe 3KOMOrnMyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
30POBbI0 1 MPUPOAHOA cpefde. Peanusayetca XuMMU4YecKoe 0b6pasoBaHue
0byyatoLLMXca Ha YpoBHe cpefHero obLlero obpasoBaHusa cpeacTBamm y4ebHOro
npeaMeTa «XUMUS», COAepXaHWe W MNOCTPOEHWe KOTOPOro onpeaeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeunudUKN HayKu XUMWUW, €€ 3HaYyeHns B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HW 0O6LLEeCTBa, a Takke C YYETOM
06WMX Uenel M NPUHUMMOB, XapaKTepu3ylLWMX COBPEMEHHOE COCTOSHUE
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.

XUMUA KaK 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BKNag B (hopMUpOBaHMEe pauvoHasibHOMr0 Hay4YHOro MbILLIIEHNS,
B CO3[aHune Le/loCTHOro NpefcTaBieHns 006 OKpyXKatoLleM MUpe Kak O efVHCTBE
NpUpoabl N 4YenoBeka, KOTopoe (HOpPMUMPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBOMNCTBAMW MU BOSMOXXHbLIMI 061aCTAMW NPUMEHEHNS.



TecHO B3aMMOZENCTBYA C APYTUMWN eCTECTBEHHbIMW HayKamu, XMMUA cTana
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpPbl, HEOOXOANUMbIM YCI0BMEM YCMELLIHOMO
Tpyfa W XXU3HN KaXKAOro uneHa obuiectBa. CoBpeMeHHas XMMWUA Kak Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHOMOrMiA HanpasfieHa Ha peLleHune
rnobasbHbIX NpPobseM YCTOMUYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HepPreTMYeCKO, NULLLEBOIA, IKO/TOTMYECKON 6e30MacHOCTM 1 0XPaHbl 3[40P0BbS.

B cootBeTCcTBUM C OOWMMW UENAMU U MPUHUMNAMU CpeaHero obuiero
obpaszoBaHus cofepxkaHune npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTUPOBAHO MPEVNMYLLIECTBEHHO Ha OBLLEKYbTYPHYHO NOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IKOYEHWA B XKU3Hb  COUMYMa, MPOLO/IKEHWS
06pa3oBaHNsA B pa3ninyHbIX 061aCTAX, He CBA3AHHbLIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnaiowmmMm  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHunyeckas xummsa» u «O6Wasd 1 HeopraHMyeckas XuWMUS», OCHOBHbIM
KOMMOHEHTOM COZepXXaHWsA KOTOPbIX SBMSAKOTCA OCHOBbI 6a30BOI HayKu: cucTemMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegmeta obecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa colepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «O6Las u
HeopraHuyeckas XuMMusi» CcopmmpoBaHa B MNporpamme Mo XUMWKW Ha OCHOBe
CUCTEMHOIO MOAX0A4a K W3y4YeHMIO Y4yebHOro matepuana W 06Yyc/oB/ieHa
NCTOPUYECKM  OBOCHOBAHHbIM  pa3BUTMEM  3HaHMI  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XWMUW BeLLecTBa
paccmMaTpmBatoTCA Ha YPOBHE K/laCCUMYECKOW TEopUWM CTPOEHUS OpraHnUYecKmx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUMn O CTpoeHUM BellecTB. CBefeHus 06 M3yvaembliX B Kypce
BeLlecTBax AaloTcs B PasBUTUM — OT Yr/1IeBOAOPOLOB A0 C/OXHbLIX 6MON0rMYecKu
aKTUBHbLIX COeIMHEHWA. B Kypce OpraHM4Yecko XUMWW MOMy4aroT pasBUThe
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006Llero 06pa3oBaHus MepBOHaYasibHble
NPeLCTaB/IEHUSI O XMMUYECKOI CBA3M, KNaCCU(IMKALMOHHBLIX MPU3HaKaxX BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, 0 XUMUYECKOIN peakumn.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XuUMUs» 6a30BOr0  YPOBHS
paccmMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMyecKniA matepuan u  (akToNornyeckue CBeAeHMS O BeLecTBax U
XMMUYECKOW peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XVMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3HayeHue
MePOANYECKOrO 3aKOHA C OOLLIETEOPETUYECKMX U METOAOMOMMYECKUX MO3MLMIA,



rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHME (YHKUWMIA 3TOro 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EavHas cuctema 3HaHUA 0 BaXKHEMLLMX BeLLEeCTBax, X COCTaBe, CTPOEHUN,
CBOIMCTBaxX WM MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU ©
3aKOHOMEPHOCTAX MNPOTEKaHMA fJonosHaeTcd B Kypcax 10 wm 11 Knaccos
aNleMEHTaM/  COflepXKaHWs, UMEKOWNMU  KyNbTYPONIOrMYECKUA U NPUKNagHON
XapakTep. 3TW 3HaHUS CMOCOGCTBYIOT MOHMMAHWMIO B3aUMOCBSI3U XUMUKU C
APYTUMU HayKaMK, PacKpbiBalOT eé pofib B MO3HABATENIbHOW M MPaKTUYeCKOM
[eATeNIbHOCTN YesioBeka, CrocOOCTBYHOT BOCMUTAHUIO YBaXKEHUS K npoueccy
TBOpPYeCTBa B 06/1aCTU TeOPUN N NPAKTUYECKUX MPUIOXKEHUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
npo6remax, CBSI3aHHbIX C XMMWEN, KPUTUYECKM OCMbICAMBATb WUH(OPMaLUIO U
NPUMEHATb €& [AN4 MOMOSHEHUA 3HaHWIA, pelleHNs WHTENNEKTYaslbHbIX 1
3KCMepPUMEHTa/IbHbIX MUCCMef0BaTeNbCKMX 3afay. B uenom cogep)kaHve y4ebHOro
npegmeta  «XUMWUS»  [aHHOrO  YPOBHS  M3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06yYatOLLMXCA MUPOBO33PEHUYECKO OCHOBbI AN MOHUMaHUA
(nnococknx maen, TakMx Kak: maTepuasibHOe eAMHCTBO HEOpPraHM4yeckoro wu
OpraHMyeckoro mwupa, 00YC/NOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUIA MYTEM 3KCMNepuMeHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM (hakTaMu U TeopeTUYeCKMMMU
NpeanocbIfIKaMu, 0CO3HaHME PON XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6eMm, a
TaKXXe Npob6siem coepexxeHnst IHepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbIX
TEXHO/IOMNIA 1 MaTepunasnos.

B nnaHe peweHus 3agad  BOCMMUTaHMS, pasBUTUA W coLMaIn3aLmm
0byyaloLMXCa MPUHATBIE NPOrpaMMoOin MO XMMWUWM NOAXOAbl K OMNpefeneHunto
COAEPXaHWA W MOCTPOeHMs npeAMeTa npegycmaTpuBatoT  (hOpMUpPOBaHMNE
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30BOe 3HayeHWe A1
Pa3/IMyHbIX BWUAOB [eATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKM MH(opPMaLUK, HEOOXOAUMBIX A1t NPUOBPETEHMS ONbITa NPaKTUYECKOIA
N UCCNeAoBaTeNbCKON [AESTENbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero 0bpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM Leneii MU3yyeHns npeamMeTa HarnpaBneHWeM
MePBOCTENEHHOM 3HAYMMOCTU TPAAMLMOHHO MPU3HAETCA (POPMMPOBAHME OCHOB
XMMUYECKOW HayKM KaK 061acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNIbHOCTN YeNoBeKa M Kak OAHOro M3 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOANYECKON TOYKM 3PEHUA TaKOM noaxon K OnpefeneHnto Lenein n3yyeHus
npeameTa SBNSETCSA BNOHE ONpaBAaHHbIM.



CornacHo [aHHON TOYKe 3peHus TNIaBHbIMK LefsgMU U3yYeHns npeameta
«XnMUs» Ha 6a3oBoM ypoBHe (10 —11 K/.) ABNAKOTCS:

o (hOpMUpPOBAHME CUCTEMbI  XMMWYECKUX  3HAHWMA  KakK  BadKHeWLUei
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUpa, B OCHOBE KOTOPOIA
nexkat K/oyeBble NOHATUA, PYyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUM XUMUM,
OCBOEHVE fi3blKa HayKW, YCBOEHWe W MOHUMaHWe CYLLHOCTM [AOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapaKTepa, O03HaKOMJ/IEHWE C UCTOpUEit
NX Pa3BUTUA N CTAHOB/IEHNS;

o (popMMpoBaHME 1 pa3BUTME NPEACTABIEHNIA O HAYUHbIX METOAAX MO3HAHWS
BELWECTB M XMMUYECKUX peakunil, HeobXo4UMbIX A9 NpPUOBpPeTeHNS
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB M XUMWUYECKUX SBJIEHWNA,
MMEIoLMX MECTO B MPUPOJE, B MPAKTUYECKOW 1 NMOBCEAHEBHOW XMN3HW;

e pasBuTME YMEHUI N CNOCOBOB AeATENIbHOCTU, CBA3aHHbIX C HabIO4eHVEM U
OObACHEHMEM  XMMUYECKOTO  3KCMEepMMeHTa, COG/IAeHMEM  NpaBus
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapagy ¢ aTum, cogepykate/nibHas XapakTepucTuKa Lenein v 3agay nsyyeHus
npeAMeTa B NporpaMme Mo XMMuM YTOUYHEHAa U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUoOpUTETaMM B CUCTEME CpefHero obulero obpasoBaHus. CerogHs B
npenofaBaHMM XUMMM B OOMbLUEM  CTeMeHW  OTAAETCA  MpeanoyvTeHue
MPaKTUYECKON KOMIMOHEHTe COofepXKaHusi 00y4YeHUsi, OPUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKA 00LLLe06pa3oBaTe/lbHON OpraHn3auun, BnaferoLLero He
HabopoM 3HaHWW, a (hYHKUMOHa/bHOMW rPaMOTHOCTbIO, TO eCTb crocobamun u
YMEHUAMU aKTUBHOIO MOSYYEHUS 3HAHWUIA U NPUMEHEHUS UX B PeaslbHOMN YXMU3HU
A1 peLLeHNs NPaKTUYecKnX 3aiau.

B cBA3M C 3TUM npu u3ydeHUU npegmeta «XUMUS» SOMUHMPYHOLLEE
3HayeHVe NPUOBPETAIOT TaKKe LeNn 1 3afa4m, Kak:

afantauma oby4yarolmxca K YCnoBuAM AMHaAMUYHO Pas3BMBAKOLLIErOCsa MUpa,
(hopmMMpoBaHMe  WHTENNIEKTYa/lbHO  Pa3BMTOM  JIMYHOCTM,  rOTOBOM K
camoo6pa3oBaHuNIo, COTPYAHUYECTBY, CaMOCTOATENIbHOMY MPUHATUIO TPaMOTHBIX
PELUEHNI B KOHKPETHbIX YXXMU3HEHHbIX CUTyaLMaX, CBA3aHHbIX C BELECTBaMU N KX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy 0Oy4alOLWMXCA  KIHYEBbIX  HaBblKOB  (K/HOYEBbIX
KOMMETEHUMI), UMEKOLWMX YHUBEPCA/IbHOE 3HaYeHWe [AN9 PasINYHbIX BWIOB
[eATeNbHOCTU: pelleHns nNpo6nemM, Noucka, aHanmsa 1 06paboTku MHhopMauun,
HeoOXOANMbIX ANA MPUOBPETEHNUA ONbiTa [AeATeNIbHOCTW, KOTopas 3aHMMaeT
Ba)KHOE MeCTO B MO3HAHUM XMMUW, a TaKke [N OUEHKM C MNo3numi
3KONOrMYecKon 6e30MacHOCTU XapakTepa B/IUSHUA BELWECTB U XUMUYECKUX
MPOLLECCOB HAa OPraHmM3M YesioBeKa 1 NPUPOLHYIO CPeLy;



pa3BMTME MNO3HaBaTeNbHbIX WMHTEPECOB, WHTENNEKTYya/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMWUM B COOTBETCTBUM C XKMU3HEHHBLIMM NOTPEOHOCTAMM, UCNONb30BaATb
COBpeMEHHbIe MHOPMaLMOHHbIE TEXHONIOMMK AN151 NOUCKA U aHanm3a y4YebHom 1
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAepXKaHNS;

(hopmmpoBaHMe 1 pasBuTHE Y 06yHatoLWMXCA acCOLMATUBHOIO N NOrMYECKOro
MbILLIeHNA, HabntogaTeIbHOCTH, COOPaHHOCTHU, aKKYpPaTHOCTU, KOTOPbIE OCO6EHHO
HeoOX0AMMbI, B 4aCTHOCTW, MPWU MJaHMPOBaAHUM W MPOBEAEHUM XUMWUYECKOTO
3KCNEPUMEHTE;

BOCMUTaHME Yy Ob6yuvalolmxca  YOeXXAEHHOCTM B FYMaHUCTUYECKOWA
HanpaB/IeHHOCTU XUMWMW, €€ BaKHOM PONN B PeLeHMU rNobanbHbIX NpPobem
paLyOoHanbHOIo NPUPOAOMNOb30BaHNSA, NOMOMHEHUS SHEPreTUYECKUX PECYPCOB U
COXpaHeHns MNPMPOAHOro PaBHOBECWUS, OCO3HAHWA HEeo6X0AMMOCTU 6GEepeXXHOro
OTHOLUEHNA K MNPUPOAe W CBOEMY 3[I0POBbHO, a TakKXe MPUOBPETEHNSA OrbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PELLUEHWUIA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMM SABIEHUAMM.

B yuyebHOM nnaHe cpeaHero o06LLEro 06pa3oBaHUst NpeaMeT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYy4YHble
NpeaMETbI».

OO6LLee YMCno YacoB, OTBEAEHHBIX A1 U3YUYEHUSt XUMWK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yvaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeaMeT opraHMyecKorl XMMUN: eé BO3HMKHOBEHWE, pasBUTHE U 3HAYEHME B
MONYYEHMM HOBLIX BELLECTB M MaTepuasioB. Teopua CTPOEHUA OpraHU4ecKunx
coeanHeHuin A. M. bByTnepoBa, eé 0CHOBHbIE NONOXeHMSA. CTPYKTYpPHble POpMY/bl
opraHuyeckux BewlecTs. [omonorua, wusomepusa. XUMUYecKasa CBA3b B
OpraHNYecKMx COeMHEHUAX — OAUHAPHBIE U KpaTHbIe CBA3N.

MpefcTaBneHne 0 KnaccuuKaumMm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHMYyecKnx COeAMHEHWU (CUcTemMaTMyeckas) W TpWBMASIbHblE Ha3BaHWA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OpraHNYeCcKmx BeLLECTB.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHNiA:
O3HaKoOM/ieHVe C obpaslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MO[e/NMpoBaHWe MOJSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB MO NPEBPaLLEeHN0 OpraHNYeCKMUX BELLECTB
Npw HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB U CTPOEHWe, TOMOJOTMYecKnin psg. MeTaH M 3TaH —
NPoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3NYECKMEe N XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOTNYECKUIA pAL. DTUEH U NPONUIEH —
NpoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME N XMMUYECKMe CBOMCTBA
(peakumv  rTMOpUpPOBaHUSA,  TaJIOTEHUPOBAHNA, TUapaTauun, OKWUCNEHUA U
nosiMmepur3aLmmn), NoayyeHe N NPpUMeHeHuMe.

AnkaaveHbl: 6yTaameH-1,3 1 meTunbytagmeH-1,3: CTPOeHME, BaXHeMLme
XMMUYeCKMe CBONCTBa (peakums nonmmepusaumn). MonyyvyeHne CUHTETUYECKOIO
Kay4yyKa 1 pesuHbl.

AJIK/HbI: COCTaB U 0COBEHHOCTUN CTPOEHWS, FOMOIOTNYECKUNIA psad. ALETUIEH
— MpoCTerWwmnin NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (u3nyeckre u
XMMUYeECKMe CBOMCTBa (peakunn ruapupoBaHusi, ranoreHnpoBaHus, ruaparauum,
ropeHuns), nony4eHe N NPUMEHEHME.

ApeHbl. BeH30/1: cocTaB, CTPoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOWCTBA
(peakumy rasioreHMpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHne. Toryon:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumudeckKue ceoticmaea (peakuuu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOAYUeHUue U npumeHenue. TOKCUUYHOCTb



apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBofopoAamMu, nNpUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrNeBOAOPOAoB. [pupOAHbIA a3 1 MnomnyTHble
He(pTAHblE rasbl. HedhTb 1 eé nponcxoxkaeHwe. Crnocobbl nepepaboTkn HeTu:
MePeroHKa, KPeKWHr (TePMUYECKMIA, KaTaMTUYECKMi1), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIEHHOCTU 1 B ObITY. KameHHbIi
Yro/ib 1 MPOAYKTbI ero nepepadoTKu.

SKCnepuMeHTa/IbHble METOAbl M3YYeHUst BELeCTB M UX MNPEeBPaLLEHWIA:
O3HaKOM/ieHMe C obpasuamy MaacTMacc, KayyykKoB W PesuHbl, KOMIeKL MK
«HetpTb» ©N  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB U
rajIoreHonpPon3BOAHbIX, NPOBEAEHNe NPAKTUYECKON PaboThbl: MOSyYeHUe aTU/eHa
N U3y4YeHMne ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KO/IMYeCcTBa MCXOAHOI0 BeLLEeCTBa WM NPOAYKTa peakuuu no MU3BEeCTHbIM Macce,
06bEMY, KOMMYECTBY OAHOI0 13 UCXOAHbIX BELLLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHndecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLL. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHbIMWU MeTasinamu,
rasioreHoBOAOPOAAMI, TOPEHME), MpUMeHeHWe. BofopofHble CBA3N  MexXay
MO/IeKylaMu CNPTOB. [leCTBME MeTaHOMa 1 3TaHO/a Ha OpraHn3M Ye/oBeKa.

MHOroaToMHble  CNUPTbl.  ITUIEHINIUKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKME CBOWCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBEHHast peakuus Ha MHOroatomHble cnvpTbl). [elcTBuE Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

®eHOoN: CTPOEHMEe MOSEKY/bl, (M3MYECKMe M XMMUYECKMEe CBOMCTBA.
ToKcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, auetanbferng:  CTPOEHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLumm), Nofy4yeHe n NPUMeHeHMe,

OfOHOOCHOBHbIe npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHWNe, Pn3NYeCKne N XMMUYECKMe CBOWCTBA (CBOMCTBA,
o6LLUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CreapvHoBad M ONenHoBas KUCMNOTbl Kak MpeAacTaBUTeNM BbICLUMX KapOOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe eNCTBYE.

CnoxHble 3upbl Kak MPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [MAponus
C/TIOXKHbIX 3(MpPOB. XKupbl. 'MAPon3 XXnpos. MNprMeHeHre XXNPoB. bronornyeckas
POb >XUPOB.




Yrneeogpl: coctae, Knaccuukauma — yrnesodos  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLIMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rugpokcmagom megu(ll), okucneHve aMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IeHME, OPOXEeHWe T[/IH0KO3bl), HaxOXAeHve B NPUpPoAe, NPUMEHeHNe,
buonornyeckas posib. PoToCUHTE3. DPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lennonosbl. Pu3nyeckme © XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C MoLoM).

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
npoBefeHve, Hab/MOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, KauyeCTBEHHble peakuun OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHOMA
okcngom meau(ll)), MHOroaTomMHbIX CrMPTOB (B3aMMOLENCTBME TNULEPUHA C
rmgpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anMMoAeNCTBME Kpaxmana C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KONMYecTBa UCXOLHOr0O BeLLecTBa UAM NPOoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KONMMYECTBY OAHOI0 13 UCXOAHbIX BELLLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKaLlme opraHnyecKmne CoeuHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepPHbIE OpraHNYeckne coeguHeHusd. dusmyeckme
N XMMMUYECKME CBOWCTBA aMWHOKMCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHvie aMmMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHUs. [lepBUYHas,
BTOPMYHAsA W TPETUYHasA CTPYKTypa 6e/KoB. XUMWYECKMe CBOWCTBA Oe/IKOB:
rMAPONN3, fleHaTypaLus, KaueCTBeHHbIe peakuuy Ha 6esku.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuIt:
HabMoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6enKoB npu
HarpeBaHuu, UBETHbIe peakuun 6e/KoB.

BricokoMoJIeKyJISIpHbIE COEIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLmn, CPeaHAs MOEKyNsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl M3YYeHUS BELLECTB W WX MpeBpaLLeHuI:
O3HaKOM/ieHMe C obpasuamy NPUPOAHLIX M UCKYCCTBEHHBLIX BOIOKOH, MiacTmacc,
Kay4yKOB.

MexnpeAMeTHble CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHU OPraHNYecKon XMMumn B
10 Knacce OCYLLECTBNSAETCA 4Yepe3 WCMO/b30BaHME KaK OOLMX eCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OO0LLKMe eCTeCTBEHHO-HAYUHble MOHATUSA: ABNEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccudukaums, nepuoanMyHOCTb, HabNaeH e,
N3MepeHune, IKCNepUMeHT, MOAE/TMPOBaHNE.

®du3mka: Matepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyNa,
3HEPreTMYeCcKUin YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHMWE
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHWS.

Buvonorua: knetka, opraHusM, 6uocepa, O6MeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

[eorpacusi: MUHepasbl, FOPHbIE MOPO/bI, NOMe3Hble NCKOMaeMble, TOMINBO,
pecypcel.

TexHonorna: nuueBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO MUTaHUS,
MOHOLLME CPeACTBa, /IEKAPCTBEHHbIE N KOCMETUYECKMe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3nemMeHT. ATOM. $AOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. JHEpreTMYecKMe YPOBHM, NOAYPOBHU. ATOMHbIE opbuTamu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB Mo OpouTanaM B aToOMax
3/IEMEHTOB MePBbIX YETbIPEX MEePUOA0B. DNEKTPOHHASA KOH(UTypaLmsa aTOMOB.

Meprofgnyeckunin 3akoH 1 Mepuroanyeckast cucTeMa XMMMUYECKUX 3/1IEMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMb!
XUMU4Yeckux anemeHToB [. . MeHfefneeBa C COBPEMEHHON TeOpuell CTPOeHUS
aToMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XWMUYECKUX 3/1EMEHTOB U
06pa3yeMbIX WMMKU MPOCTbIX W CAOXHbLIX BELeCTB MO rpynnam u nepuosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMMUYeCcKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonapHas W MNonsapHas, WOHHasA, MeTasnnyeckas). MexaHu3mbl
06pa3oBaHMsi  KOBa/IeHTHOM XMMW4YeckorW CBA3M (OOMEHHbIA U [OHOPHO-
aKkUenTopHblil). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENILHOCTb.
CteneHb oKUCNEHNA. OHbBI: KAaTUOHbI 1 @HNOHBI.



BewectBa MONEKYNsSpHOr0O W HEMOMEKYNAPHOINO  CTPOeHMs.  3aKoH
MOCTOSAHCTBA COCTaBa BeLlecTBa. TuMbl KPUCTA/IMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AWCnepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLeCTBa B pacTBOpe.

Knaccuukaums HeopraHM4ecKunx COeAVHEHWNIA. HomeHknatypa
HeopraHMyeckmx BewecTB. [eHeTMyecKas CBSA3b HEOPraHM4YecKMX BELLECTB,
NpUHageXxalmx K pasfiMyHbIM Kaccam.

Xumndeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNYeckor XUMUM. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXPaHeHWs 1 MpeBpaLleHns 3HEPT UM NMPU XUMUYECKNX PeakLnsX.

CKOpOoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOSHME
XUMUYeckoro pasHosecus. INpuHumn Jle LLaTense.

AnekTponnTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponnuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTE/IbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
AeMOHCTpauma Tabnuu, «Mepnogmyeckas cuctema XMMUYECKMX 3fieMeHToB . U.
MeHzeneeBa», MU3yyeHWe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPaLMOHHbBIX 1 NabopaTopHbIX OMbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHve cpesbl pacTBOPOB BELLECTB
C MOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakumMm WOHHOro 00MeHa),
NpoBeaeHme NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuyéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMWNYECKME PACYETHI, PacyéTbl C MCMOMb30BaHVWEM MOHATUA «MaccoBas
[0NS BeLLEeCcTBa».

Heoprannyeckasi xummus

HemeTtannbl. [MonoxeHve HemeTannioB B [lepnognyeckon  cucTeme
XUMUYECKUX 3anemeHToB [. . MeHpaeneesa M OCOOGEHHOCTN CTPOEHWS aTOMOB.
dun3myeckme CBONCTBA HeMeTa/NoB. ANNOTPONUA HeMeTaioB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XNMMYECKMe CBOMCTBA BaXKHEWLUMX HeMeTanioB (rasioreHoB, Cepbl, a30Ta,
(hocthopa, yrnepoda U KPEMHMS) M UX  COeAMHEHWUA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MpYMeHeHWe BaXKHENLLMX HEMETAINIOB 1 UX COEAMHEHWIA.



MeTtannbl. MonoxeHve meTannoB B epuoamnyecKoin cucTeMe XMMUYECKNX
anemeHToB [. . MeHpeneeBa. OCOGEHHOCTU CTPOEHUS 3M1IEKTPOHHBIX 060/104eK
aTomoB MeTannoB. O6Lme hranyeckne cBoiicTBa MeTanioB. CnniaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PAL HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BaXKHEWLUMX MeTanoB (HaTpui, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeANHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITY U
TeXHUKe.

SKCnepuMeHTa/IbHble METOAbl M3YYeHUst BeLeCTB M UX MNPeBPALLEHWIA:
n3yyeHne Konnekumm «MeTansibl U Cnasbl», 06pasLoB HEMETas/10B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afay, Hab/ogeHWe W onucaHme AEMOHCTPALMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA alOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0Yen, KaueCTBEHHbIE peakLny Ha KaTUOHbI MeTasI/oB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA rasoB Mo M3BECTHOMY KOMMYECTBY
BELLeCcTBa, Macce UM 06bEMY OAHOIO M3 Y4YaCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Macchbl (06bEMa, KOMMYECTBA BELLLECTBA) NPOAYKTOB peakLuun, ecim 0AHO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KONOTMYECKON, SHEPreTUYECKON M NULLEBON
6e30MacHOCTW, PasBUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX MEeToAaxX MO3HaHWS
BELLECTB N XMMUYECKNX PeakLUiA.

MpenctaBneHnss 06  O6WMX  HAyYHbIX MNPUHUMNAX  MPOMbILLIIEHHOMO
MO/TlyYeHWst BaXKHEMLIMX BELLECTB.

UenoBek B MMUpEe BELLECTB W MaTepuanoB: BaXHEMLLUME CTPOUTENbHbIE
mMaTtepuanbl, KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKNO, Kepamuka,
marepuasbl 418 3NEKTPOHMKM, HaHOMaTepuasbl, OpraHMYeckne u MUHepasibHble
y06peHus.

XvMusi 1 300pOBbE YeOBeKa: MpaBWfa WCNOMNb30BaHWNA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMo/b30BaHUS NpenapaToB GbITOBON XNUMUK
B MOBCEAHEBHOW XXN3HMU,

Me>xnpeLMeTHble CBA3N.

PeaMzaums  MeXnpeAMETHbIX  CBSi3e  MpU M3yYeHUM  obWeld U
HEOpraHM4yeckoim xmmmm B 11 Knacce OCYLLECTBMSAETCS Yepe3 MCMO/b30BaHNE Kak
OOLMX eCTECTBEHHO-HAyYHbIX MOHATWMIA, TaK W MOHATUIA, SBASIOLWMXCA
CUCTEMHbIMUW AN OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HaYYHOr0 LMKNa.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaamM3, CUHTe3, Knaccuukaums, nNepuoauyHOCTb, HabtoL4eHwe,
3KCMEPVMEHT, MOAENNPOBaHNE, N3MEPEHME, SB/IEHME.



du3nKa: MaTepusi, 3Heprus, Macca, aTom, 3M1EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY A, SHEPTeTUUYECKNIA YPOBEHDb, BELLIECTBO, TENO,
06bEM, arperatHoe COCTOSIHWME BeLecTBa, (PU3NYECKMe BENIMUMHBI N eLUHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonorns: knetka, opraHuM3m, 3KocucTema, 6uocepa, Makpo- Wu
MWKPO3/IEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE UCKOMaeMble, TOMNBO,
pecypchl.

TexHoMorns: Xmmmnyeckas NpPOMbILIIEHHOCTb, MeTajilyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, NULLEBas
MPOMbILLMIEHHOCTb,  (PapMaLieBTMYeCKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenaparoB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasnos,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATBlI OCBOEHUNA NPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHUSA K pe3y/nbTaTaM OCBOEHUS
obydarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHus  (JIMUHOCTHbIM,
MeTanpeaMeTHbIM 1M MpPeaMeTHbIM).  Hay4yHO-MeTOAMYecKOn OCHOBOW  Ans
paspaboTKN MIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPorpaMM CpefHero Oo6LLero
06pas3oBaHNA ABMAETCA CUCTEMHO-LEATENIbHOCTHbIV NMOAXOA.

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXO4OM B CTPYKType
JINYHOCTHbIX Pe3y/IbTaTOB OCBOEHMSI npegMeTa «XUMWs» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBNAOLWME:

0CO3HaHVe O06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTU 1 CaMOOMNpPeAeNeHuIO;

Ha/IM4me MOTUBaLUK K 00YYEHNIO;

LieNieHanpaB/ieHHOe pa3BUTUE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 UCTOPUYECKNX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LIeHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK  LieIOCTHOM
C1CTEME XMMUYECKOr0o 06pa3oBaHus;

Ha/IM4me NPaBOCO3HAHUA 3KOSIOrMYECKON Ky/bTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTb XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeamMeTa «XuUMus» [LOCTUTAKTCA B
eMHCTBE Y4eOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBMM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOro rpakaaHCKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWs,  CMNOCOOGCTBYHOWMMM  MpoLeccam
CamMOMno3HaHMsi, CaMOpa3BUTUS U  HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTb OMbITa MO3HABATE/IbHOW W MPaKTUYEeCKOW [eATe/IbHOCTM
obyyatoLLmMXca No peannsaumy NPUHATLIX B O6LLIECTBE LIEHHOCTEN, B TOM YKC/e B
4acTu:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHUA 06YYatOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTER,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefACTaBNeHNss O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM NpU  CO34aHUM
YUYeOHbIX MPOEKTOB, PeLleHNN Yy4ebHbIX U MO3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HaMEPEHWs, JIOTUKY W
aprymeHTbl ApYrvx Npy aHan3e pasInyHbIX BUAOB Y4eOHOW AeATeNIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEeYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOpUM WM MPaKTUYECKOro
MPYMEHEHNS XUMUKN, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBbIX  HAOMIOAEHWI,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W MNO3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUN W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TeYeCTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLeHMBaTb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABJIEHUAMM,
M NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LEHHOCTU;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefeHWe N MOCTYMKW CBOMX TOBapuLLen ¢
MO3NLUMIA HPaBCTBEHHbLIX W MPABOBbIX HOPM W 0OCO3HaHMe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XXWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCEAHEBHOW XW3HW 1 B TPYA0BOM AeATEIbHOCTY;

MOHNUMaHMS LEHHOCTM MpaBui  UHAMBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNeACTBUI U HEMPUATUA BPefHbIX NPUBbIYeK (YNoTpebreHus
aJIKOros, HAPKOTUKOB, KYPEHNS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHVUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOiA
[eATeNIbHOCT,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B PeleHWM NpPaKkTUYecKMx 3ajad
coumasibHOM HanpasneHHOCTM (B pamKax CBOEro Knacca, LWKO/bI);



NHTEepeca K NMPakTUYeCKOMY M3YYeHU0 NMPOogeccunini pasfiMyHoro poga, B TOM
4mc/ie Ha OCHOBE NMPUMEHeHWS NPeAMETHbBIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, NO4AM TpyAa 1 pesynbTataM TPYL0BON AeATeIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY WHAMBUAYa/IbHOW  TpaeKTopuu
obpaszoBaHus, 6yayuleil npodeccun U peanmnsaumm COBCTBEHHBIX XXM3HEHHbIX
MNaHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMOCOOHOCTEN K XUMWUW, NHTEPECOB Y
NMoTpebHOCTEN 06LLECTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

3KONOrMYecKM LenecoobpasHoro OTHOLUEHWA K NPUPoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX NpPobsem, BUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOSHME NMPUPOAHOIA U CoLabHOM cpeapbl;

OCO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAHUA  JOCTUXKEHUA XUMUKU  ANs
peLLeHns BOMPOCOB pauoHaIbHOro NPUPOA0NoIbL30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyecKune
nocneAcTens NPeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOOrMYECKOro MbILLEHUS, 3KONOMMUYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W  YMEHUS aKTMBHO MPOTMBOCTOATb  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTX  MUPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0BOLLECTBEHHOW NPaKTUKK;

MOHUMaHMS CNeunuUKM  XUMUM  KaK HayKW, OCO3HaHWAa eé ponv B
(hopmMMpOBaHMM  PaLMOHASTILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpYXXatoLeM MUpe Kak O efIMHCTBE NMpUpPOAbl 1 YesioBeKa, B
MO3HAHUM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn Mpob/eM CoXpaHeHus
MPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0COOG0OM  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBUNM3aUMN: B €€ TyMaHWUCTMYECKOM HanpaB/eHHOCTU W BaXXHOW ponu B
CO3JjaHnN HOBOW 6a3bl MaTepuasibHON KyNbTypbl, PELUEHUN TN06anbHbIX MPo6em
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYecKM KOMGOPTHOM D>KMU3HM KaXKAOrO 4/ieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHMMaHWA CYLLHOCTW MeTOOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CroCOBHOCTM MCMO/b30BaTh



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUS fenaTb 060CHOBaHHbIE 3aK/TOUeHNs Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWMUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMOMb30BaTb XUMUYECKME 3HaHMS  [Ns
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO U UCCe0BaTeNbCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJ/IyYEHUIO HOBbLIX 3HaHWA MO XMMUKX B
COOTBETCTBUM C XXM3HEHHBLIMU NOTPEOHOCTAMU;

MHTepeca K 0CO6EHHOCTAM TpyZda B pas/IMYHbIX cdepax npodeccroHabHOM
AeATeNbHOCTN.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YYeOHOro npeameTa «XUMusi» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  Ans  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXNpeaMeTHbIE) 06LLeHayUYHble NMOHATUS, OTpaxKatoLime
LeNIOCTHOCTb  HAay4HOM KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BEeLLeCTBO, IHEPrusl, SBNEHNE,
MPOLeCC, CMCTeMA, HayUHbI (haKT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNeaoBaHWe, HabNoAeHNe, U3MepeHne, IKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBaroLLme (hopMmpoBaHue (hYHKLMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YYatOLLMXCS;
CMOCOBHOCTb obyyaroLLmxcs 1CMo/b30BaTh OCBOEHHbIE

MEeXANCUUNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHUS N YHMBEPCa/IbHble Y4YebHble
AeNCTBUSA B NO3HABATE/IbHOW M COUManbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMAAeHNE YHUBEPCA/IbHbIMU
y4eOHbIMM  MO3HaBaTe/IbHbIMK,  KOMMYHMKATUBHbIMW U PErynsTUBHbIMY
AEeACTBUAMMU,

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘l@ﬁHblMI/I MO3HABaATCJIbHBIMHU
NefCTBUSMM:

1) 6a30BbIe JJOrMUYeCKHUeE eiiCTBHUS:

CamMoCTOSATe/IbHO  (pOpMy/NMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3afaBas napameTpbl M KpUTepUn KX
AOCTVKEHWS,, COOTHOCUTb Pe3ynbTaTbl AeSATENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTh MPW OCBOEHWMW 3HAHWIA MPUEMbI NOMMYECKOrO MbILLNEHUS —
BbIAENATb XapaKTepHble MPU3HAKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYIOLLME NMOHATUSA AN 06bACHEHUS OTAEMbHbIX (HaKTOB U
ABNEHUN;

BbIOVMPaTb OCHOBaHWA W  KpUTEpPUM [ANA  KNacCUPUKauMM  BeLLecTB U
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXay U3yyYaeMbIMU
ABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AEAYKTUBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU M MPOTMBOPEUMS B pacCcMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAL! 1 3aK/NHOYEHNS;

MPYMEHATb B NPOLIECCe NO3HAHWUA, UCMOJb3YeMble B XMUMUM CUMBOJIMYECKME
(3HaKoBbIE) MOAENM, NPe0bpPa3oBbIBaTb MO/E/bHbIE NPEACTAaBIEHNSA — XUMUYECKMIA
3HaK (CMMBOJ) 3/eMeHTa, XuMMU4Yeckasd (opMmyna, YpaBHEHME XUMUYECKOM
peakuMM — Npu peweHMn yyebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3afau,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHNs 415 BbISBIEHUS XapaKTepHbIX
MPV3HAKOB M3y4aeMbIX BELLIECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIE0BATEIbCKHE NeliCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOrO MO3HaHMSI BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UccrefoBaHWs, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATENIbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMSI M OCHOBbLI ANS (HOPMUPOBAHUA TUMOTE3bI MO MPOBEPKE MPaBUIbHOCTY
BbICKa3bIBaEMbIX CYXXAEHUI;

BafleTb HaBblKamMy  CaMOCTOSITE/IbHOr0  MaHWPOBaHWA W NPOBeLEHNS
YUYEHUYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMeHUSA HabNto4aTh 3a XOA40M
npouecca, CamOCTOATE/IbHO MPOrHO3MpoBaTb €ro pesynbTaT, (HOPMY/MPOBaThb
0606LLeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTHYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOM W MPOEKTHOM
AEATeNIbHOCTWN, MNPOSBAATb CMNOCOOGHOCTb M TFOTOBHOCTb K CamOCTOSITE/lbHOMY
MOMCKY METOAOB pEeLUeHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INUHbIX
METO/0B NMO3HaHWS.

3) padora ¢ ungopmanmei:

OpPVEHTMPOBATLCA B Pa3IMYHLIX UCTOYHMKAaX WHGopMaumMm  (Hay4Ho-
nonynsipHas nuTepatypa XUMWYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6MS,
pecypcbl NHTepHETa), aHaIM3MpoBaTb MH(OPMaLMIO pasfMyYHbIX BUAOB U OPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTOOpe MH(opMauun, HeobXoAMMOW ANA  BbIMO/HEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOOMMIA U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPaTL  ONTUMa/IbHYO  (DOPMY  NpeAcTaB/ieHNs
NHopMaLmMn (CXeMbl, rpadnku, gnarpaMmmbl, TabnuLbl, PUCYHKN U ApyTrue);

MCNONb30BaTb HAYUHbIA S3bIK B KayeCTBe CpeAcTtea npu pabote ¢
XUMUYECKON  MHopMaUmen: NPUMEHSTb  MeXNpPeaAMETHble  ((PU3NYecKue U
MaTemMaTMyecKkme) 3Haku 1 CUMBO/bI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aemMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (HOPMynMpoBaTb  CBOM  MPeAsioXeHus
OTHOCUTE/IbHO BbIMOIHEHNS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUWYECKOr0 3KCNEepuUMeHTa, NpPakTUYecKoin paboTbl MO UCCNeL0BaHUIO CBOWCTB
N3yyaeMblX BELLECTB, peann3aumm y4yebHOro npoekta n opmynMpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MNPOBeAEHHbLIX UCCMef0BaHUA MyTEM COriacoBaHUs No3uUMA B
Xofe 06CyaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATE/IbHO MMaHMPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpedenss eé uennm v 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMbliA - anropuTm  AeACTBUA  NpK
BbIMO/IHEHMM YYeOHbIX W WCCNefoBaTeNIbCKUX 3adad, BblbmpaTb Hambonee
3 eKTUBHbIA CNOCO6 UX pelieHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBe caMoaHan3a
N CAMOOLIEHKMN.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

MpeaMeTHbIE pe3ynbTaTbl OCBOEHMSI Kypca «OpraHuMyeckas XUMUsI»
OTpaXaroT:

COpMUPOBAHHOCTb  MPEACTaBMEHUA O  XUMWUYECKOW  COCTaBASHOLLEN
eCTECTBEHHO-Hay4YHOM KapTWHbI MUpa, POAM XUMUW B MO3HAHWUW ABNEHUI



npupoael, B  (JOPMUPOBAHMN  MbILNIEHUA W KYNbTYypbl  IMYHOCTW, eé
(hYHKLUMOHa/IbHOW rpamMoOTHOCTH, HEOOXOAMMOW A/1A PeLLeHNs NPaKTUYeCKUX 3aaay
N 3KONIOTMYeCKM 060CHOBAHHOIO OTHOLLUEHWS K CBOEMY 3[40POBbI M MPUPOAHONA
cpeze;

BMafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowe MoHATUA  (XMUMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BA/IEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XUMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas M COKpaléHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA 00BLEM, YrnepoaHblid  CKenet, (YHKUMOHa/IbHas rpynna,
pafvKan, “3omepus, N3omMepbl, FOMONOTMYECKNIA pPajg, rOMOSIONK, YrneBo4opoabl,
KUCnopoa 1 asoTcofepXKaliue coefuMHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWMCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM WCMO/Mb30BaHUN BaXKHEWLINX OpPraHMYecKUX BeWecTB B ObITY U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTb YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKW MOHATUA,
yCTaHaB/MBaTb WX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHnM COCTaBa, CTPOEHNS 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTL YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBONKY NS
COCTaB/IeHUsI  MOJMIEKY/IIPHLIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmMyn  OpraHuMYecKMX BELECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuia,
n3rotaesnMeaTb MOAEN MOMEKYN OpPraHMYecKmx BeLlecTB ANA UANKCTpauumn mx
XNMWNYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTb YMEHWI YCTaHaBNMBaTb MPUHAAJIEXXHOCTb W3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coeamHeHUiA  (YrneBofOpOAbl, KWCNOPOL W a30Tcofepxalive
COEAVNHEHNs, BbICOKOMOMEKYNAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHblE
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWEeH, MPOMNWUEH, aueTWUseH,
3TUNEHTINKONb, TANLUEPUH, (heHonN, opmanbaernt, auetanbaerng, mypasbUHas
K1CNoTa, YKCyCHaa KMUCNoTa, 0/leMHOBasA K1CNoTa, CTeapnHOBas K1C0Ta, K033,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTL YMEHUA OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpPraHNYecKmx coeMHeHNAX (OAMHAPHbIE N KPaTHbIE);



CPOPMUPOBAHHOCTb YMEHMS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Belects A. M. byTnepoBa A/ 00bACHEHNSA 3aBUCMMOCTU CBOWCTB
BELLECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH COXPaHeHMNs MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMWUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
K/1aCCOB OpraHNYeckmx BellecTB (MeTaH, 3TaH, 3TW/eH, MPOMW/IEH, aueTWUseH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCNOTbI, [/1H0KO3a,
KpaxmaJsi, Le/intoo3a, aMMHOYKCYCHas KUC/0Ta), UAKOCTPUPOBaTb FeHEeTUYECKYHO
CBA3b MEXAY HMMU YypaBHEHWAMMW COOTBETCTBYHOLMX XUMMUYECKUX pPeakunin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYT;

CPOPMMPOBAHHOCTb YMEHUSA XapaKTepn30BaTb UCTOUHWUKW YTIEBOJOPOLHOMO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CrAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPMMeEHeHWe NPOAYKTOB NepepaboTKy;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHMAM (Maccbl, 06bEMa, KONMYECTBA UCXOAHOr0 BeLLecTBa WM MPOAyKTa
peakumMv Mo W3BECTHbIM Macce, 00bEMY, KOMMYECTBY OAHOM0 W3 WCXOLHbIX
BELL,ECTB WM MPOAYKTOB peakuumn);

COpMMPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMOb3YeEMbIX B XUMUM MPU U3YYEHUUN BELLECTB U
XUMUYECKUX ABNIeHWIn (Hab/loAeHne, N3MEPEHUe, 3KCNEePUMEHT, MOAENMPOBaHNE),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUA [ANA MNPUHATUS pPelleHuid B
KOHKPETHbLIX >KU3HEHHbIX CUTyaumsiX, CBAI3aHHbIX C BelWecTBaMu U KX
MPYMEHEHMNEM;

CPOPMMPOBAHHOCTbL YMEHWNIA COONIOAATL NPaBu/Ia MoJb30BaHUA XUMUYECKOM
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a TakXe Mpaswia obpalleHus c
BeLecTBaMn B COOTBETCTBMM C MHCTPYKUMUAMU MO BbINOAHEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEHA W W3YYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnYecKmx
BELLleCTB, AeHaTtypauusi 6enkoB MpW HarpeBaHWW, LBETHblE peakuuMy GenkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6e30nacHOCTM npu  obpalleHun ¢
BewlecTBaMm U 1abopaTopHbIM  060pYA0BaHMEM, MPeLCTaBNATbL  Pe3y/bTaThl
XMMUYECKOrO 3KCMeprMeHTa B (hopme 3anucy ypaBHEHWI COOTBETCTBYHOLLUX
peakLmin 1 PopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWIN KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OpPMaLMIo, NOMyyvyaeMyrd W3  pasHblX WCTOYHMKOB (CpefcTBa MaccoBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);



C(hOpMMPOBAHHOCTb ~ YMEHWW  cob6/MofdaTb  MpaBuia  3KOOMMYECKM
LienecoobpasHoro rmnosefeHNss B ObITY W TPYAOBOW [eATE/IbHOCTM B LENsX
COXpaHeHns CBOEro 3[0pOBbS M OKpY>KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefAenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHUMas cMbic/ nokasaTend MAK, noscHATb Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO3L4ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANs 06yyaroWmMXca C OrpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLEeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX W cnaboBuAAWMX 00y4aroLMXCSA: YMeHWe WUCMoMb30BaThb
penbe)HO-TOUEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKMX

hopmy.
11 KIIACC

MpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHMyeckas
XVMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MpPEACTaBNEHMA: O  XMMWYECKOW  COCTaBNAIOLLENA
eCTeCTBEHHO-HayYHON KapTUHbI MWpa, POAM XUMUW B MO3HAHUWN SIBNEHWI
npvpodbl, B (HOPMMPOBAHUM  MbILLMEHNA W KynbTypbl  IMYHOCTK, €€
(bYHKLMOHANLHON FPamMOTHOCTW, HEO6XOAMMON AN PELUEHNS NPaKTUYECKNX 3aay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0POBbLIO M MPUPOAHOIA
cpege;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBOMOMararLme NOHATMS (XMMWYECKMIA 3MeMeHT, aTtoM, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpOMTaNM aTtoMoB, WOH, MONEKYna, MOfb, MOJSIPHbIA 0ObEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMEHb OKUCMEHUS, XMMMUYECKasi CBA3b
(KoBaneHTHas!, MOHHas, MeTaIMYecKasi, BOAOPOAHas), KpUCTanImyeckas peLuéTka,
UMbl  XMMWYECKMX  peakuuWil, pacTBOp, 3MEKTPONNTbI,  HE3NEKTPONMUTHI,
ANIEKTPONMTUYECKAs  AMCCOLMALNS, OKWCIUTENb, BOCCTaHOBMTE/Nb, CKOPOCTb
XVMUYECKOW peakuun, XMMUYECKOE PaBHOBECWE); TEOpUM W 3aKOHbl (Teopus
3NEKTPO/IMTUYECKOA AmMccoumanmm, Nepuoanmyecknin 3akoH . . MeHaeneesa,
3aKOH COXpaHeHus MacCbl BELLECTB, 3aKOH COXPaHEHMst U MpeBpaLLeHNs 3Heprum
MNPy XUMUYECKUX peakumsx), 3aKOHOMEPHOCTWU, CUMBOJSIMYECKUIA S3bIK XUMUN,
MVPOBO33PEHYECKME 3HAHMS, fieXallMe B OCHOBE MOHUMaHUS MPUYUHHOCTU W
CUCTEMHOCTM XMMMWYECKMX ABMEHWIA, (haKTONOrMYECKME CBEAEHUSi O CBOMCTBAX,
cocTaBe, NONy4YeHUN 1 6e30MacHOM UCMO/b30BaHUN BXKHEMLLMX HEOPTaHWYECKMNX
BELLECTB B ObITY M NPaKTUYECKON AeAaTeNIbHOCTU Ye/I0BEKa;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYHOLLME MOHATUSA MPU
OMMCcaHM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTL YMEHWUIA MCNONb30BaTb XMMUYECKYKD CUMBONKY A5
COCTaBNleHMs  (POPMyN  BeLeCTB W YypPaBHEHWA  XUMWUYECKUX  peakLuid,
cuctematmyeckyto HomeHknatypy (IJUPAC) n TpuBMasibHble HasBaHUA OTAE/bHbIX
HeopraHMyecknx BellecTB (YrapHblA ras, YrfeKuc/blil ras, amMMuak, rawéHas
N3BECTb, HeraléHas n3BecTb, NUTbLEBAsA COAQ, NMUPUT N ApYTUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro COoCcTaBa, BUJ XUMUYECKON
CBA3N (KOBa/leHTHas, MOHHas, MeTa/lInYecKas, BOAOPOAHAs) B COEAUHEHUAX, TUM
KPUCT/ININYECKOM PEeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOJeKynsipHas,
MNOHHasA, MeTa/l/Inyeckas), XapakTep cpefbl B BOLHbIX pacTBOPax HeOpraHN4ecKmx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHM4yecKMX BeLLEeCTB MO WX COCTaBy K onpeaenéHHoMmy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIe BewecTBa — MeTa/l/Ibl U HEMETa/bl, OKCU/bl, OCHOBaHWS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneeBa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENIbHYIO
1N MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOeHue
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuodoB [lepnoamyeckort CUCTEMbI
XUMUYecKnx anemeHtoB M. . MeHgeneeBa, MCNonb3ys MNOHATUA «sS-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMMUYECKNX 3/IEMEHTOB U UX COELNHEHUI
No nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB . U,
MeHzeneesa,;

CchopMMPOBAHHOCTbL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLME
XMMUYECKMe CBOWCTBA  HEOPraHWYeCKMX BELWECTB  Pas3/IMYHbIX  K1accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHM4ecKumu
BeLLecTBaMM C NMOMOLLLbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCUPULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (YUCny 1 COCTaBy pearvpyroLimx BeLLecTB, TernsioBomy
ahekTy peakuun, M3MEHEHMIO CTemneHel OKUC/EHUSI 3MIEMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KataimsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHNSA peaKLMii MOHHOIO 0OMeHa, YYnTbIBas
YC/I0BUS, MPY KOTOPbIX 3TW peakunm nayT A0 KOHLa,;



ChOpMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOoATBEPXKAatoLLme
Ka4yeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX PacTBOpax HeopraHuyecKnx
BELLECTB;

CPOPMMPOBAHHOCTb ~ YMEHWUA  PacKpbiBaTb  CYLWHOCTb  OKUC/IUTE/NbHO-
BOCCTAHOBUTE/IbHbIX PeakLMil NoCpPeACTBOM COCTaB/IeHUs 3M1eKTPOHHOro GanaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUIA 0OBACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOWA
peakuumn OT pasinyHbIX (haKTOpPOoB; XapakTep CMELLEHNA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTY OT BHELUHEro Bo3aencTaua (NpuHumn e LLlaTenbe);

CPOPMMPOBAHHOCTb YMEHMIA  XapaKTepu3oBaTb XMMUYECKMe MPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX HayYHbIX MPUHLMNAX W
3KO0NOrMYecKmx nNpobnemMax XMMUYeCKOro npou3BoOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C WUCMO/Mb30BAHMEM
MOHATUA «MaccoBas A0S BeLecTBa B pacTBOpe», 00bEMHbIX OTHOLLUEHWI ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLLecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEM0BOro apdeKTa peakumy Ha OCHOBE 3aKOHOB COXPaHEHWUs Macchbl
BELLLeCTB, NPeBPALLEHUNS 1 COXPAHEHWNS 3HEPTUN;

ChopMMPOBAHHOCTb YMEHUIA cobtoAaTh npasua rnosb3o0BaHNS XMMNYECKO
nocyaon m nabopaTopHbiM 060pYyOBaHMEM, a TakKXe npaBuna o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUMUAMMK MO BbINO/HEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCNepuMeHT (pasfioXkeHue nepokcuaa BoAopoAa B NPUCYTCTBMU KaTaim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCAIbHOIO
WHAMKATOPa, BANAHME Pas/inyHbIX (HaKTOPOB Ha CKOPOCTb XMMUWYECKOW peakLuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha CyrnbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHre 3KCMepUMEHTa/IbHbIX 3aAay Mo
TemaM «MeTanibl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKK
6e3onacHoOCTM npu obpalleHmn ¢ BelecTBamn 1 nabopaTtopHbIM 060pyA0BaHMEM,
MPeacTaBNATb  pe3ynbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin n (popMynmMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb YMEHWIN KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OpPMaLMIO, MONyYaeMyto M3 pasHbIX WCTOYHWMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTEpHET 1 apyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  NpaBuna  3KOIOMMYECKM
LienecoobpasHoro rmnosefeHNss B ObITY W TPYAOBOW [eATE/IbHOCTM B LENsX
COXpaHeHns CBOEro 3[0pOBbS U OKPY>KaroLlei MpupofHOM cpefbl, 0CO3HaBaTb
0MacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELECTB, NOHUMAaS
cMmbicn nokasatens MAK, NOACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA W
NpefoTBPAaLLEHNS NX BPeAHOr0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

ANA 00y4yaroWwmMxcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSIMU 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBMaAWmMX 06yYaroWwmUxca: YMeHWe WCMosb30BaTb
penbe)HO-TOUEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKMX

hopmyn.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
MpeameT opraHMyYeckor Xumnn. Teopus
1.1 CTPOEHMSI OPraHNYecKMX CoeanHEHNI A. 3
M. byTtneposa
WToro no pasgeny 3
Pa3nen 2. Yraesonopoabt
2.1 MpepenbHble yrnesoAopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKaivieHbl, aNKNHbI
2.3 ApomaTtunyecKkme yrnesogoposbl 2
24 MpupoAHbIe UCTOYHWKM YTNEBOAOPOLOB U 3 1
nX rnepepaboTka
WToro no pasgeny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agupbl
3.3 Yrnesogbl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayyykun. BonokHa 2
WToro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KoanuecTBo 4acoB JIeKTPOHHBbIE
No /nt HaumeHoBaHue pa3iesioB U TeM Konrpoabubie  IIpakTuyeckue (uu¢posBbie)
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
CTpoeHune aToMOB. MeprognyecKnii 3aKoH
1.1 n MNeprogmnyeckasa cMcTemMa XMMUYECKNX 3
anemeHToB . . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLIECTB
1.3 XUMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtannesl 6 1
2.2 HemeTtannbl 9 1 1
23 CBA3b HeOpraHMYecKnx 1 opraHNYecKmnx )
' BELLIECTB
WToro no pasgeny 17
Pa3zgen 3. XuMus u :KU3HL
3.1 ‘ XUMUS N XXU3Hb 4
WToro no pasgeny 4
OBLLEE KONMMYECTBO YACOB MO NMPOrPAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypenI
1 MpeaMeT opraHNYecKor XuMmn, eé 1
BO3HWUKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHUSA OPraHNYecKmX
2 coeanHeHunin A. M. bytneposa, eé 1
OCHOBHbI€ MO0JI0XKEHNA
MpefcTaBneHne 0 Knaccugukaumm
3 OpraHMyecKux BeLlecTs. HomeHKnaTypa 1
(cuctemarunyeckasn) 1 TpUBUasIbHbIE
Ha3BaHWA OpraHMyecKnx BeLLecTB
4 AJKaHbI: COCTaBUI/I CTPOeHMe, 1
rOMONOrNYECKNIA pAag,
5 MeTaH v 3TaH — npocTeline 1
npeacTaBUTeNN a/ikaHOB
6 ANKeHbI: COCTaB U CTPOEHME, CBOCTBA 1
7 ATnNeH 1 NponuieH — npocTeliwne 1
NnpeacTaBUTENN a/IKEHOB
8 MpakTnyeckas padota Ne 1. «lMony4yeHue 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
AnkagneHsl. bytagnen-1,3
9 meTunbytaaneH-1,3. MonyyeHne 1

CUHTETMYECKOr0 KayyyKa 1 pe3uiHbl




ANKVHBI: COCTaB 1 0COBEHHOCTM CTPOEHMS,

10 rOMONOrMYecKnin paga. AueTuneH —
NPOCTeNLLUNIA NpeLCcTaBUTE b a/IKUHOB

1 BbluncneHns nNo ypaBHEHWO XMMUYECKOIA
peakuun

12 ApeHbl: 6eH30/ 1 ToMyo . TOKCUYHOCTb
apeHoB

13 "eHeTUYecKas CBA3b YrNeBOLOPOAOB,
NpUHagIexaLnx K pasiMyHbIM Knaccam
MpupoaHbIe NCTOYHMKM YTIEBOLOPOLOB:

14 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu
MpypoAHbIe NCTOYHWKM YTNEBOAOPOLOB:

15 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI eé nepepaboTKu

16 KoHTponbHas paboTa rno pasgeny
«YTNeBoaopoabl»

17 MpegenbHble 04HOATOMHbIE CNINPTI:
MeTaHoN 1 3TaHoN. BogopoaHasa cBA3b

18 MHoOroatomHble CNUPTLI: ATUNEHT KOS U
rLEepVH

19 deHon: CTpoeHue thﬂEKyﬂbl, (hn3mnyeckune
N XMMUYECKMNe CBONCTBA, MPUMEHeHne

20 Anbgerngpl: popManbaerng v
aueTanbgeru. ALETOH

21 O[LHOOCHOBHbIE Mpeje/bHble KapboHOBbLIE
KMCNOTbI: MypaBbMHas U YKCYCHas

22 MpakTnyeckas pabota Ne 2. «CBoICTBa




pacTBopa YKCYCHON KNCNOTbI»

CTteapuHoOBasa 1 0N1enHOBas KUCIOTbI, Kak

23 NpeLCTaBUTENN BbICLLUMX KapOOHOBbIX
Kucnot

24 Mblina Kak conu BbICLLII/I‘)J( KapOOHOBbIX
KUCMOT, UX MOloLLee AelcTBue
CnoxHble a(hmpbl Kak Npov3BOAHbIe

25 Kap60OHOBbIX KACNOT. MMAPONn3 CNOXHBIX
agumpoB

26 YKupbl: rnaponus, npyMeHeHue,
bronorunyeckas posb X1pos
YneBofpl: COCTaB, Knaccupukaums.

27 BaxkHeiLLWe nNpeACcTaBUTENN: T/IHOKO3a,
(hpyKTO3a, caxaposa

08 Kpaxman v uennosnosa Kak npupogHble
nonvmMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Kuncnopopcogepxallye opraHn4eckue
COEAVHEHUA»

30 AMWHbI: METUTAMUH U aHWUNH
AMUHOKMNCNOTbI KaK aM(poTepHbIe

31 opraHnyecKue coegnHeHns, nx
omonoruyeckoe 3HaveHve. Mentuabl

39 Benkun kak npupoaHble
BbICOKOMO/IEKYNIAPHbIE CORANHEHMSA

33 OCHOBHbIE NOHATUA XUMUN
BbICOKOMO/IEKYNAPHBIX COEANHEHNI

34 OCHOBHbIe MeTO/bl CUHTe3a




MnacTmacchl, KayuyyKun, BOIOKHa

BbICOKOMONEKYNSAPHBIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKNIA 3N1IeMEHT. ATOM. DNIEKTPOHHas
KOH(Mrypawms aToMoB

Meprogunyecknii 3akoH 1 Mepurogmnyeckas
cucTeMa XMMUYECKnX anemeHTos . L.
MeHzeneeBa, NX CBA3b C COBPEMEHHOM
Teopwei CTPOeHNS aTOMOB

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTN M3MEHEHWSI CBOICTB
XUMUYECKNX 3N1EMEHTOB M X COEAUHEHWIA NO
rpynnamM v nepuogam. 3Ha4yeHue
NnepuoaNYecKoro 3aKoHa 1 CUCTeMbI
XUMUYecknx anemeHTos .. MeHaeneesa B
PasBUTUN HayKu

CTpoeHue BelllecTBa. XMMMYECKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06Pa30BaHUS
KOBa/IEHTHOI CBA3W. BogopoaHast CBsi3b

BaneHTHOCTb. DNEKTPOOTPULLATENBHOCTb.
CTeneHb OKMCNeHNs. BellecTBa
MOIEKY/IAPHOTO U HEMONEKYNSIPHOTO
CTPOEHNS

MOHSATVE O AUCMEPCHBIX CUCTEMAX.
VICTWHHBbIE 1 KONNOUAHbIE PacTBOPbI.
MaccoBas [J0/151 BeLLLeCTBa B pacTBOpe




Knaccudmkaums n HomeHknatypa
HEOpraHMYecKMX CoeanHeHNi. MeHeTUYecKas
CBA3b HEOPraHWYeCKMX BELLECTB, PasNnyHbIX
KnaccoB

Knaccupukaumsa XMMnyecknx peakLuii B
HeopraHWYecKoin 1 OpraHNYecKon XuMuu.
3aKOH COXpaHeHWs MaccChl BELLLECTB; 3aKOH
COXPaHEeHMA 1 NPeBpaLLEeHNS IHEPT N MPK
XMMUYECKMX peakLmsax

CKopocTb peakumn. Obpatumble peakuuu.
XMMUYECKOe paBHOBECKE

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pa3IMyHbIX PAKTOPOB Ha CKOPOCTb
XUMWUYECKOW peakLum»

AnekTponuTuyeckasa guccoumaums. MoHatme
0 BOJOpOAHOM nokasatene (pH) pacTtsopa.
Peakuun noHHoro obmeHa. 'vaponuns
OpraHNYyecKmXx 1 HeOpraHNMYecKnx BeLLEeCTB
OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. MoHATUe 06 31eKTPOIn3e
pacrnaBoB 1 pacTBOPOB COJei

KoHTposnbHas pabota no pasgeny
«TeopeTnyecKmne 0OCHOBbI XUMUUN»

14

MeTansbl, UX NonoXeHwe B Mepnoanyeckoi
CUCTEME XMMUYeCKMX anemeHToB [. L.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNUS
atomoB. O6Lme n3nyeckmne cBONCTBa
MeTasI/0B




15

CnnaBbl METAIIOB. DNEKTPOXUMUYECKMNIA psif,
HanpsHKeHUn MeTa/I10B

16

17

18

XMMUYECKNE CBOCTBA BAXKHEMLLNX
MeTasINoB (HaTpWi, Kanni, KanbLWii, MarHui,
TIOMUHKIA) N UX COeANHEHNI

XVMUYecKme CBOMCTBA XpoMa, Meamn U Ux
COeAMHEHUI

XVMUYeCKMe CBOMCTBA LMHKA, XKenesa u nx
COeAMHEHUI

19

MpakTnyeckas pabota Ne 2. "PelleHue
3KCNepMMeHTa/IbHbIX 334a4 Mo TeMe
«MeTannbi»"

20

21

22

HemeTansbl, X MooXKeHe B
MeproanyecKoin cMcTeMe XMMMYECKNX
anemeHToB [. . MeHaeneesa n
0COBEHHOCTU CTPOEHNSA aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTponusa HemeTanoB (Ha npumepe
KNCopoga, cepsbl, hocopa 1 yrneposa)
XVMUYeCKMe CBOCTBA ra/sloreHoB, Cepbl N NX
COeAMHEHUN

23

Xu1Mmnyeckme CBOICTBa a30Ta, hoctopa 1 nx
COEANHEHWN

24

25

XVMUYecKme CBOICTBA Yrnepoaa, KpeMHUs 1
NX COeUHEHWIA

MpryMeHeHMe BaXKHEMLLIMX HEMETAN/IOB N X
COeAMHEHUI

26

OGOO6LLEHME 1 CUCTEMATM3ALIMS 3HAHWIA MO




Teme «HeMeTan/bl». BbluncneHus no
YPaBHEHVSIM XUMUYECKNX peakLinii 1
TEPMOXMMUYECKME PacUEThI

MpakTnyeckas pabota Ne 3. «PeLueHKe

27 JKCMNepMMeHTa/IbHbIX 3a4a4 Mo Teme 1
"HemeTtannbl"»
KoHTposbHas paboTa no TeMam «MeTasibi»

28 n «Hemetannbi»/Bcepoccuiickas 1
npoBepoYHasn paboTa

29 HeopraHuyeckue 1 opraHnM4Yeckne KMCnoTbl. 1
HeopraHuyeckue 1 opraHM4eckne 0CHOBaHMA
AM{OTEpHbIe HeopraHUyecKune u

30 opraHnyeckue coeamHeHus. ["'eHeTnYecKas 1
CBSI3b HEOPraHNYeCcKNX 1 OpraHNYecKnx
BeLLEeCTB
Posib XMMUK B 06eCreveHnm 3K0N0rMYeCKoW,

31 3HEPreTMYECKOW 1 NnLLEBOI 6e30MacHOCTH, 1
pasBUTUN MeANLIHDI
MpeacTaBneHns 06 06X HayYHbIX

32 NPUHLMNAX NPOMbILLIEHHOTO MOMYyYeHNs 1
Ba)KHENMLLINX BELLECTB

33 Uenosek B MMpe BELLECTB M MaTepunasnios

34 XVMUA N 300PpOBLE YesloBeKa 1

OBLEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 10 knacc/ Pyasutuc I.E., ®envamaH .M., AKLUMOHEPHOE 06LLIECTBO
«M3patenscTBO «l1pocBeLleHme»
* Xumus, 11 knacc/ Pyasutuc I.E., ®enbamaH @.I"., AKLUMOHEPHOE 06LLECTBO

«W3patenbcTBo «lpocseLleHmne»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

Xumusi. Ypoku B 10 Knacce : nocobue ansa yumtenein oouieobpasosar.
yupexaeHuin / H. H. Mapa. — M. : INpoceeLleHmne, 2015

Xumus. Ypoku B 11 Knacce : nocobue ana yumTenein obuleobpasosar.

yupexxaeHuii / H. H. M'apa. — M. : TpocBeLleHne, 2015

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

dIrimcC "Mos wkona"



