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INOACHUTEJIBHAS 3AIIMCKA

Mporpamma nNO XWUMWUW Ha YPOBHE CpelHEro o6ulero obpa3oBaHUA
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), npeactasneHHblx B defepaslbHOM  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
06LLel cTpaTern obyyeHus, BOCNUTaAHMS 1 Pa3BUTUSA 0Oy4YatoLLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xummsa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUENTYyasbHble nonoxeHna ®roOC COO o B3aMMO0OOYCNOBNEHHOCTU LENEN,
CoflepXKaHus, pe3ynbTatoB 00y4veHUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnosyyaemoe BbIMYCKHMKaMM
06Le0bpa3oBaTe/lbHON  OpraHu3auun, SBASETCA HEOTbEM/IEMOM 4YacTblo  MX
06bpa3oBaHHOCTU. OHO CAYXUT  3aBepLlalOWMM  3TanoM  peasmsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IHOUYEBbIX LEHHOCTEN, MPUCYLLNX
LIeNNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHMS MUPOBO33PEHNS U 00LLEN KyNbTYpbl
YesioBeKa, a TakXXe 3JKOMOornMyeckn 0OOCHOBAHHOIO OTHOLUEHUA K CBOEMY
30POBbI0 1 MPUPOAHOA cpefde. Peanusayetca XuMMU4YecKoe 0b6pasoBaHue
0byyatoLLmMXca Ha YpoBHe cpefHero o6bulero obpasoBaHMs CpeacTBaMu y4eOHOro
npeaMeTa «XUMUS», COAepXaHWe W MNOCTPOEHWe KOTOPOro onpeaeneHbl B
nporpaMMe Mo XUMUW C YYETOM CreunuduKn Hayku XUMUKW, eé 3HaYeHus B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HW 0O6LLEeCTBa, a Takke C YYETOM
06WMX Uenen u NPUHUMNOB, XapaKTepusylowmx COBPEMEHHOE COCTOSHME
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.

XUMUA KaK 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HayK WUrpaeT 0Co6y posb B
COBPEMEHHOWN UMBUM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BK/ag, B (hopMUpOBaHMEe pauyoHasibHOr0 HayYHOro MblLLEHNS,
B CO3[aHune Le/loCTHOro NpefcTaBieHns 006 OKpyXKatoLleM MUpe Kak O efVHCTBE
NpUpoAbl 1N YenoBeKa, KOTOpoe (POPMMPYETCA 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, HEOOXOAUMbLIM YC/IOBMEM YCMELLIHOMO
Tpyfa W XXU3HU KaXKAOro uneHa obuiectBa. COBpeMeHHas XMMUA KakK Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHOMOrMiA HanpasfieHa Ha peLleHune
rnobasbHbIXx NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HepPreTMYeCKO, NULLLEBOIA, IKO/TOTMYECKON 6e30MacHOCTM 1 0XPaHbl 3[40P0BbS.

B cootBeTcTBUM C OOWMMW UENAMU U MPUHLMNAMW CpefHero o6Llero
obpaszoBaHus cofepxkaHune npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4eHns)) OPUEHTUPOBAHO NPENMYLLIECTBEHHO Ha OOLLEKY/IbTYPHYIO NOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IIOYEHWA B XKU3Hb  COUMYMa, MPOLOSIKEHWS
06pa3oBaHNsA B pa3ninyHbIX 061aCTAX, He CBA3AHHbLIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnaiowmmMm  npegMeta  «XUMusa»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHunyeckas xummsa» u «O6Wasd 1 HeopraHMyeckas XuWMUS», OCHOBHbIM
KOMMOHEHTOM COZepPXaHWs KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAyKWU: cUCTeMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xummn. PopMmMpoBaHne AaHHOW CUCTEMbI 3HAHWUIA MPU U3YYeHUN
npegmeta obecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa colepXXaHusi KypcoB — «OpraHuyeckass Xxumus» m «O6Las u
HeopraHuyeckas XuMMus» CopmmpoBaHa B Mporpamme Mo XMMUKM Ha OCHOBE
CUCTEMHOIO MOAX0A4a K W3y4YeHMIO Y4yebHOro matepuana W 06Yyc/oB/ieHa
NCTOPUYECKN  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XWMUW BeLLecTBa
paccMaTpmBatoTCA Ha YPOBHE K/IaCCMYECKO TEOpUM CTPOEHWUS OpraHUyecKmnx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUMn 0 CTpoeHUW BelecTB. CeefleHMs 06 M3y4vaemblX B Kypce
BeLecTBax AalTcs B PasBUTUM — OT Yr/1IeBOAOPOAOB A0 C/OXHbIX 6MON0rMYecKu
aKTUBHbLIX COefIMHEHWA. B Kypce OpraHM4Yeckoi XUMWUW MOMy4varoT pasBUTUE
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006Llero 06pa3oBaHus MepBOHaYasibHble
NpefCTaB/IEHUS O XMMMUYECKON CBA3M, KNAaCCU(MKALMOHHBLIX NMpU3HaKax BeLLEeCTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, 0 XUMUYECKOIN peakumn.

o4 HOBbIM YrOM 3peHWs B npeaMeTe «Xumus» 6a3oBOro YpPOBHS
paccmMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMyecKniA matepvan u  (akToNornyeckme CBeAeHMS O BeLecTBax U
XMMUYECKOW peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XYMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3HayeHue
MepPMOANYECKOrO 3aKOHa C OOLLIETEOPETUYECKMX U METOAONOMMYECKUX MO3NLNNA,



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

EavHas cuctema 3HaHWIA O BaXXHEMLLMX BeLLECTBaX, UX COCTaBe, CTPOEHUN,
CBOIMCTBaxX WM MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU ©
3aKOHOMEPHOCTAX NPOTEKaHMA fonosiHaeTcd B Kypcax 10 m 11 Knaccos
aNleMEHTaM/  COflepXKaHWs, UMEKOWNMU  KyNbTYPONIOrMYECKUA U NPUKNagHON
XapakTep. 3TW 3HaHUA CMOCOOCTBYIOT MOHMMAHWMIO B3aUMOCBS3U XUMUKN C
APYTUMU HayKamK, pacKpblBalOT eé pofib B MO3HABaTE/IbHOW M MPaKTUYEeCKOi
[eATe/IbHOCTN 4esioBeka, CrocOoOCTBYHOT BOCMUTAHUIO YBaXKEHUS K Mpoueccy
TBOpPYeCTBa B 06/1aCTU TeOPUN N NPAKTUYECKUX MPUIOXKEHUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
Npo6nemax, CBSi3aHHbIX C XUMWEN, KPUTUYECKM OCMbICAIMBATb WMH(OPMaLMo 1
NPUMEHATb €& [AN4 MOMOSHEHUA 3HaHWIA, pelleHNs WHTENNEKTYaslbHbIX 1
3KCMepPUMEHTa/IbHbIX MUCCMef0BaTeNbCKMX 3afay. B uenom cogep)kaHve y4ebHOro
npegmeta  «XMMUS»  [aHHOrO  YPOBHS  U3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmMmpoBaHMe Y 06yYatOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
(nnococknx maen, TakMx Kak: maTepuasibHOe eAMHCTBO HEOpPraHM4yeckoro wu
OpraHMyeckoro mwupa, 00YC/NOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUIA MYTEM 3KCMNepuMeHTa W
PELLUEHNS NPOTMBOPEYMIA MEXAY HOBbIMM (hakTaMu U TeOPeTUYECKUMU
NpeanocbIfIKaMu, 0CO3HaHME PON XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6eMm, a
TaKXXe Npobsiem coepexxeHnst IHepreTUYeCKNX PecypcoB, Cbipbs, CO34aHUA HOBbIX
TEXHO/IOMNIA 1 MaTepunasnos.

B nnaHe peweHus 3agad  BOCMMUTaHMS, pasBUTUA W coLMaIn3aLmm
06yyaloLWMXCa MPUHATBIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefeneHnto
COAEPXaHWA W MOCTPOeHMs npeAMeTa npegycmaTpuBatoT  (hOpMUpPOBaHMNE
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WUMeloWwmMx 6a30BOe 3HayeHue A1
Pa3/IMyHbIX BWUAOB [eATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKM MHGoPMaLUK, HEO6XOANMBIX AN NPUOBPETEHNS OMNbITa NPaKTUYECKON
N UCCNeAoBaTeNbCKON [AESTENbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTvke npenojaBaHWs XMMUW KaK Ha YpPOBHE OCHOBHOIO 06LLero
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero 0bpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM Leneii MU3yyeHns npeamMeTa HarnpaBneHWeM
MePBOCTENEHHOM 3HAYMMOCTU TPAAMLMOHHO MPU3HAETCA (POPMMPOBAHME OCHOB
XMMUYECKOM HayKM Kak 06/1acTU COBPEMEHHOI0 eCTeCTBO3HaHWUS, MPaKTUYeCcKoi
[eATeNIbHOCTN YenoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C
METOANYECKON TOYKM 3PEHUA TaKOM noaxon K OnpefeneHnto Lenein n3yyeHus
npeameTa SBNSETCSA BNOHE ONpaBAaHHbIM.



CornacHo [aHHON TOYKe 3PeHUs NaBHbIMU LEeNAMU M3Y4YeHus npeameta
«XnMUs» Ha 6a3oBoM ypoBHe (10 —11 K/.) ABNAKOTCS:

o (hOpMUpPOBAHME CUCTEMbI  XUMWYECKMX 3HAHWUMA  KaK  BadKHeWLUeW
COCTaB/AKOLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUpa, B OCHOBE KOTOPOWA
NeXaT K/IKYeBble MOHATUA, PyHAAMEHTa/IbHbIE 3aKOHbI Y TEOPUM XUMWUN,
OCBOEHMe f3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LeHNI1 MMPOBO33PEHYECKON0 XapaKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUSA N CTAHOB/IEHNS;

o (hopMUpOBaHME W pasBUTHE NMPELCTaBEHNA O HayYHbIX METOAAX MO3HAHUA
BELECTB U XUMUYECKUX peakuuid, HeobXoAuMMbIX ANd MPUobpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKUX SABNEHWUNA,
MMEIOLLMX MECTO B NPUPO/E, B NPaKTUYECKOW U MOBCEAHEBHOM XMN3HU;

e PasBuUTME YMEHWIA 1 CNOCOBOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM U
OOBACHEHMEM  XMMWUYECKOTO  3KCMepuMeHTa, COGMOAEHNEM  NpaBun
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMUKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUOpUTETaMK B CUCTeMe CpefHero obuero obpasosaHus. CerogHs B
npenogaBaHMM  XUMUW B OOMbLUE  CTeneHW OTAAETCA  MNPeArnoYTeHMe
MPaKTUYECKOA KOMMOHEHTE COAepXXaHUs OOy4YeHUs, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLle06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWM, a (YHKUMOHaNbHOM rPaMOTHOCTbIO, TO eCTb crnocob6amu u
YMEHUAMMN aKTUBHOMO MOYYEHUSI 3HAHWIA U NPUMEHEHNS NX B PEasIbHOM YXMU3HU
AN peLleHns NpPakTUYecKnx 3agad.

B cBA3nM C aTuM npu mM3ydeHUM npegmetra «XUMuS» LOMUHMPYHOLLEee
3HaYeH1e NPMOBPETAIOT TaKMe Lenn 1 3aadu, Kak:

afanTtaumsa oby4varowmxcs K ycroBuam AMHaMUYHO Pas3BMBatoOLLErocs MuUpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  TOTOBOW K
camoo6pa3oBaHuUio, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPAMOTHbIX
PELLEHNIA B KOHKPETHbIX XXMU3HEHHbIX CUTYaLMaX, CBA3aHHbLIX C BELLeCTBaMU N X
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCA  KNHOYEBLIX  HaBbIKOB  (K/THOYEBbIX
KOMMNETEHLMI), MMEIOLWMX YHUBEPCA/IbHOE 3HauyeHWe [AN4 pas/InyHbIX BUAOB
[eATeNbHOCTU: peLleHns npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HEOOXOAMMbIX A8 MPUOOPETEHNUA OnMbiTa [AeATe/IbHOCTM, KOTopas 3aHMMaeT
BaXKHOE MeCTO B TMO3HAHUM XMMUKW, a TaKxke [N OUEHKM C MNo3numii
3KOJIOTMYECKON 6e30MacHOCTN XapakTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeka 1 NPUPOAHYHO Cpeay;



pa3BMTME MNO3HaBaTeNbHbIX WMHTEPECOB, WHTENNEKTYya/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN 06yYatoLWMXCcs: CNOCOBHOCTM CaMOCTOATE/IbHO NMPUOBPETATh HOBbLIE
3HaHWA MO0 XUMWUM B COOTBETCTBUM C XXM3HEHHBLIMW NOTPEOHOCTAMM, UCNO/b30BaTb
COBpeMEHHbIe MHOPMaLMOHHbIE TEXHONIOMMK AN151 NOUCKA U aHanm3a y4YebHom 1
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAepXKaHNS;

(hopmmpoBaHme 1 pasBuTme Y 06yUatoLMXCs acCoOLMaTUBHOIO N NOrMYECKOro
MbILLNeHNA, Habnto4aTeIbHOCTM, COOPAHHOCTU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeoOX0AMMbI, B 4aCTHOCTW, MPWU MJaHMPOBaAHUM W MPOBEAEHUM XUMWUYECKOTO
3KCNEPUMEHTE;

BOCMUTaHME Yy O6yvalolMXca  YOeXXAEHHOCTU B F'YMaHUCTUYECKON
HanpaB/IeHHOCTU XUMWMW, €€ BaKHOM PONN B PeLeHMU rNobanbHbIX NpPobem
paLMoHanbHOro NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPTETUYECKNX PECYPCOB U
COXpaHeHns MNPMPOAHOro PaBHOBECWUS, OCO3HAHWA HEeo6X0AMMOCTU 6GEepeXXHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[I0POBbHD, a TaKXe MPUOBPETEHNS OMbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PELLUEHWUIA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU SABNEHUSMMA.

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

OO6LLee YMCno YacoB, OTBEAEHHBIX A1 U3YUYEHUSt XUMWK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (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 opraHMyYecKorl XMMUN: eé BO3HMKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MONYYEHMM HOBLIX BELLECTB M MaTepuasioB. Teopua CTPOEHUA OpraHU4ecKunx
coeanHeHnin A. M. bByTnepoBa, eé 0CHOBHbIE NONOXeHUSA. CTPYKTYpPHbIe (hopMy bl
opraHuyeckux BewlecTs. [omonorua, wusomepusa. XUMUYecKasa CBA3b B
OpraHNYecKMx COeAUHEHUAX — OAUHAPHBIE U KPaTHbIe CBA3MW.

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

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
O3HaKoOM/ieHVe C obpaslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MO[e/NMpoBaHWe MOJSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onucaHne LEMOHCTPALMOHHbLIX OMNbITOB MO NPEeBpaLLeHN0 OpraHNYeCKNX BELLECTB
Npwn HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHWe, TOMOJIOTMYeCKUin psg. MeTaH M 3TaH —
NPoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3NYECKMEe N XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHue 1
NpUMeHeHwe.

AJIKeHbI: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA paf. STUEH U NPOMNUIEH —
NpoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME N XMMUYECKMe CBOMCTBA
(peakumv  TMApUpPOBaHMS, TaJIOTEHUPOBAHNA, TUApaTauun, OKUC/IEHUA U
nosiMmepur3aLmmn), NoayyeHe N NPpUMeHeHuMe.

AnkaaueHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWE, BaXHelLIue
XMMUYeCKMe CBONCTBa (peakums nonmmepusaumn). MonyyvyeHne CUHTETUYECKOIO
Kay4yyKa 1 pesuHbl.

AJIK/HbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOJIOTMYECKNIA psif. ALeTueH
— MpoCTerWwmnin NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (u3nyeckre u
XMMUYeCKMe CBOMCTBa (peakunn ruapupoBaHuns, ranoreHnpoBaHus, ruaparauun,
ropeHuns), nony4eHe N NPUMEHEHME.

ApeHbl. BeH30/: cocTaB, CTpoeHMe, (IM3MYEeCKMe U XMUMUYECKUe CBOWCTBA
(peakumy rasioreHNpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHne. Toryon:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumuyeckue ceoticmad (peam;uu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOAYUeHUue U npumeHenue. TOKCUUYHOCTb



apeHoB. [eHeTuyeckasd CBA3b MeXay Yrnesofopogamu, npuHagnexawnmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrNeBOAOPOAoB. [pupOAHbIA a3 1 MnomnyTHble
He(pTAHblE rasbl. HedTb M e€ npoucxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MePeroHKa, KPeKWHr (TePMUYECKMIA, KaTaMTUYECKMi1), nuponmn3. [poayKTbl
nepepaboTKn HeTH, NX NPUMEHEHWE B NPOMbILLIEHHOCTN U B ObITY. KaMeHHbIN
Yro/ib 1 MPOAYKTbI ero nepepadoTKu.

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHui:
O3HaKOM/ieHMe C obpasuamy MaacTMacc, KayyykKoB W PesuHbl, KOMIeKL MK
«HetpTb» ©N  «YTONMb»,  MOAENNPOBaHME  MOMIEKYN  Yr/eBOAOPOAOB U
rajIoreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOSyYeHNe aTUIeHa
N U3y4YeHMne ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KO/IMYeCcTBa MCXOAHOI0 BeLLEeCTBa WM NPOAYKTa peakuuu no MU3BEeCTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB 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  Mexay
MO/IeKylaMy CNUPTOB. [leACTBME MeTaHOMa U 3TaHO/a Ha OPraHn3M YesoBeka.

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

®eHOoN: CTPOEHWe MONEKYNbl, (M3MYeCKMe W XMMUYECKME CBOMCTBA.
ToKcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwvl.  POpManbAerng, auvetanbferng:  CTPOEHME,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), nofyvyeHne n NnpuMeHeHwe.

OfOHOOCHOBHbIe npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHWNe, Pn3NYeCKne N XMMUYECKMe CBOWCTBA (CBOMCTBA,
06LLUMe Ans Knacca KUCMOT, peakums aTepudukaumm), nofyyeHne n npuMeHeHuve.
CteapvHoBad 1 OnenHOBas KUCMOTbl Kak MpPeAcTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe eNCTBYE.

CnoxHble 3upbl Kak MPOM3BOAHbIE KapOOHOBbLIX KUCIOT. [maponus
C/TIOXKHbIX 3(MpPOB. XKupbl. 'MAPon3 XXnpos. MNprMeHeHre XXNPoB. bronornyeckas
POb >XUPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesofos  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLIMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl, (PU3NYeCKMe U  XUMWUYECKMe CBOMCTBa  (B3aMMOfeincTBme C
rugpokcmagom megu(ll), okucneHve aMMmuadHbIM pacTBopoMm okcupaa cepebpa(l),
BOCCTaHOB/IeHMEe, OPOXEeHWe T[H0KO3bl), HaxOXAeHVe B MNpupoAe, NPUMeHeHNe,
buonornyeckas posib. PoToCUHTE3. DPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonvmMepbl. CTpoeHWe Kpaxmana u
Lennonosbl. Pu3nyeckme © XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NOLOM).

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
npoBefeHve, Hab/MOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, KayeCTBEHHblE peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHOMA
okcugom meau(ll)), MHOroaToMHbIX CrMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rmgpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom wmeau(ll), B3anmmopenCTBME Kpaxmana C WMOAOM),
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, KOMMMYECTBY OHOI0 N3 NCXOAHbIX BELLECTB M/ NPOAYKTOB peakLuum).

A30TCoAepXKaLlme opraHnyecKmne CoeuHeHNs.

AMUWHOKMCNOTBI KaK aM(POTepHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XMMMUYECKME CBOWCTBA aMWHOKMCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHvie aMmMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHUs. TlepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. XUMWYECKMe CBOWCTBA O€/KOB:
rMAPONN3, fleHaTypaLus, KaueCTBeHHbIe peakuuy Ha 6esku.

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

BricokoMoJIeKyJISIpHBbIE COeIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMePU3aLnn, CPeAHAS MOMEKYNAPHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHuId:
O3HaKOM/ieHMe C obpasuamy NPUPOAHLIX M UCKYCCTBEHHBLIX BOIOKOH, MiacTmacc,
Kay4yKOB.

MexnpeAMeTHbIE CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHU OPraHNYecKon XMMumn B
10 Knacce OCYLLUECTBNSAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX eCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OOLLKMe eCTeCTBEHHO-HAYUHble MOHATUSA: ABNEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognyHocTb, HabnaeHve,
N3MepeHune, IKCNepUMeHT, MOAE/TMPOBaHNE.

®du3mka: Matepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyNa,
9HEPreTMYeCcKUin YpPOBEHb, BELLECTBO, Teno, OO0bLEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHWS.

Bvonorua: knetka, opraHusMm, 6uocepa, OOMeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

eorpacumsi: MUHepasbl, FOPHbIE NMOPOAbI, MOJe3HbIE NCKONaeMble, TOMIUBO,
pecypcel.

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

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3nemMeHT. ATOM. $AOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHepreTMYeckme YPoBHMU, NOAYPOBHU. ATOMHbIE opbuTamu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB Mo OpouTanaM B aToOMax
3/IEMEHTOB MNePBbIX YETbIPEX NMEePUOA0B. DNEKTPOHHAA KOH(UIypaLms aTOMOB.

Meprofnyeckunin 3akoH 1 lMeproanyeckast cucTema XMMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMb!
XUMU4Yeckux anemeHToB [. . MeHfefneeBa C COBPEMEHHON TeOpuell CTPOeHUS
aToMOB. 3aKOHOMEPHOCTW W3MEHEHUS| CBOWCTB XUMWUYECKUX 3/IEMEHTOB MU
06pa3yeMbIX WMMU MPOCTbIX W CAOXHbIX BELeCTB MO rpynnaM u Mepruosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMMUYeCcKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonsapHas U MNONAPHas, MOHHasA, MeTaiinmyeckas). MexaHU3Mbl
06pa3oBaHMsi  KOBa/IleHTHOM XMMW4YeckorW CBA3M (OOMEHHbIA U [OHOPHO-
aKkUenTopHblil). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENILHOCTb.
CteneHb oKUCNEHNA. OHbBI: KAaTUOHbI 1 @HNOHBI.



BewectBa MONEKYNsSpHOr0O W HEMOMEKYNAPHOINO  CTPOeHMs.  3aKoH
MOCTOSAHCTBA COCTaBa BeLecTBa. TuMbl KPUCTAIIMYECKUX 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
HEOPraHMYecKoi M OpraHNUYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXPaHeHWs 1 NpeBpaLleHns 3HEPTUM NMPU XMMUYECKMX peakLmsX.

CKOpOoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOSHME
XUMMYeckoro pasHosecus. MNpuHumn fle LLlaTense.

AnekTponnTuyeckaa guccoumnaums. CunbHble 1 cnabble anekTponutsl. Cpeaa
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTE/IbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
AeMOHCTpauma Tabnuu, «lMepnognyeckas cuctema XMMUYECKUX anemeHTos . W.
MeHzeneeBa», MU3yyeHWe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPaLMOHHbBIX 1 NabopaTopHbIX OMbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BELLECTB
C MOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakumM WMOHHOro 006MeHa),
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
[0N BeLLecTBa».

Heoprannyeckasi xummus

HemeTtannbl. [MonoxeHve HemeTannioB B [lepnognyeckon  cucTeme
XUMUYECKUX 3anemeHToB [. . MeHpaeneesa M OCOOGEHHOCTN CTPOEHWS aTOMOB.
dun3nyeckne CBONCTBA HeMeTannoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Ku1cnopoaa, cepsbl, hoctopa v yrneposa).

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

MpYMeHeHMe BaXKHENLLNX HEMETASINIOB 1 UX COEAMHEHWIA.



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

XUMNYECKME CBOMCTBA BAXKHEMLUMX MeTanioB (HaTpui, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeANHEHWIA.

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

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
n3yyeHne Konnekumn «MeTansibl U CnjaBbl», 06pasL0oB HEMETa/10B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afay, Hab/ogeHWe W onucaHme AEMOHCTPALMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA alOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0YeR, KaUeCTBEeHHbIE peakLn Ha KaTUOHbI METaJI/oB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KO/MYECTBY
BELLeCcTBa, Macce UM 06bEMY OAHOIO M3 Y4YaCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYECTBa BELLLECTBA) NPOAYKTOB peakumm, ecinm 0fHO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECreYeHMN 3KOTOTNYECKOM, 3HEPreTUYECcKoW N MULLLEBON
6e30MacHOCTW, pPasBUTUM MeAuUMHbL. TMOHATME O Hay4HbIX MeTodax MO3HaHWA
BELLECTB N XMMUYECKNX PeakLUiA.

MpeactaBneHnss 06  O6WMX HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOTO
MO/TlyYeHWst BaXKHEMLIMX BELLECTB.

UenoBeKk B MUpPE BELLECTB U MaTepuanoB: BaXXHEMLLUME CTPOUTE/bHbIE
mMaTtepuanbl, KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKNO, Kepamuka,
marepuasbl 418 3NEKTPOHMKM, HaHOMaTepuasbl, OpraHMYeckne u MUHepasibHble
y06peHus.

XvMusi 1 3[0pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHUA NEKAPCTBEHHbIX
npenapaTos, NpasBuaa 6e30MacHOro UCMo/b30BaHWS NPenapaToB ObITOBON XUMUK
B MOBCEAHEBHOW XXN3HMU,

Me>xnpeLMeTHble CBA3N.

PeaMzaums  MeXnpeAMETHbIX  CBSi3e  MpU M3yYeHUM  obWeld U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
OOLMX eCTECTBEHHO-HAyYHbIX MOHATWIA, TaK W MOHATURA, SBNSIOLWMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaamM3, CUHTe3, Kiaccuukauus, nepuoanMYHOCTb, HabnoaeHve,
3KCMEPUMEHT, MOAENMPOBaHNE, N3MEPEHME, SIB/IEHUE.



du3nKa: MaTepusi, 3Heprus, Macca, aTom, 3M1EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY A, SHEPTeTUUYECKNIA YPOBEHDb, BELLIECTBO, TENO,
06bEM, arperatHoe COCTOSIHWE BeLLeCcTBa, (PU3NYECKUe BESIMUMHBLI N e4UHNLBI UX
N3MepeHusi, CKOPOCTb.

Buonorms: knetka, opraHuM3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWKPO3/IEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

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

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



NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA NPOIrPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHUSA K pe3y/nbTaTaM OCBOEHUS
obyyarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMUHOCTHbIM,
MeTanpeaMeTHbIM 1M MpPeAMeTHbIM).  Hay4yHO-MeTOAMYecKon OCHOBOW  Ans
paspaboTKN MIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPorpaMM CpefHero Oo6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOA,.

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

0CO3HaHVe O06yYatoLLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTI 1 CamMOOMpPeeneHuIo;

Ha/IM4me MOTUBaLUK K 00YYEHNIO;

LieNleHanpaB/IeHHOe pa3BUTME 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  YCTaHOBKaMW, MPUCYLLMMMK  LieIOCTHOM
C1CTEME XMMUYECKOro 06pa3oBaHus;

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

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUratOTCA 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 1 MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MnpoLeccam
CamMOMno3HaHMsi, CaMOpa3BUTUS U  HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTM
obyuyaroLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTb OMbITa MO3HABATE/IbHOW W MPaKTUYEeCKOW [eATe/IbHOCTM
obyyatoLLmXca No peannsaumm NPUHATLIX B 0OLLECTBE LLEHHOCTEN, B TOM YUC/iE B
4acTu:

1) rpamaaHCcKOro BOCIIMTAHMS

0CO3HaHUA 06YYatOLLMMMCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 06513aHHOCTEN,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefACTaBNeHNss O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATe/IbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHNN Yy4ebHbIX U MO3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HaMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npv aHasn3e pasnnyHbIX BUAOB y4eOHON AeATeIbHOCTY;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEeYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOpUM WM MPaKTUYECKOro
MPUMEHEHNS XMMUWU, OCO3HAHWA TOr0, YTO AOCTVMXKEHWS HayKW ecTb pesysbTar
AJMTENbHBbIX  HAOMIOAEHWI,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TeYeCTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

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

rOTOBHOCTU OLeHMBAaTb CBOE MOBefeHMe W MOCTYMKW CBOMX TOBapuLLen C
MO3NLUMIA HPaBCTBEHHbLIX W MPABOBbIX HOPM W 0OCO3HaHMe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XXWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWA K COBCTBEHHOMY (DM3NYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCEAHEBHOW XW3HW 1 B TPYA0BOI AeATe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  UHAMBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefeHUs B CUTYaLMsX, YIPOXatoLmMX 340P0Bb0 U XXU3HW NIOLEN;

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

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHVUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCefoBaTe/IbCKOiA
[eATeNIbHOCTN,  OOLEeCTBEHHO MOME3HON, TBOPYECKOM W Apyrux  Bupaax
[eATeNbHOCTY;

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



NHTEepeca K NMPakTUYeCKOMY M3YYeHU0 NMPOogeccunini pasfiMyHoro poga, B TOM
4MCrie Ha OCHOBE NMPUMEHEHWS NPeAMETHbIX 3HAHWUIA N0 XMW,

YBaXKEHUSA K TPyAY, NO4AM TpyAa 1 pesynbTataM TPYL0BON AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WHAMBUAY&/IbHOW  TPaeKTopum
obpaszoBaHus, 6yayuleil npodeccun U peanmnsaumm COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMUN, NHTEPECOB U
NMoTpebHOCTEN 06LLECTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYeCKM Lien1ecoobpasHoro OTHOLIEHWA K NPUPOoAe, Kak MCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX NpPobsem, BUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NPUPOAHON 1 coLmaibHOWN Cpefpl;

OCO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAHUA  JOCTUXKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/IbHOI0O MPYPOAOMNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHON cpeae, YMeHUs MPOrHo3MpoBaTb He6MaronpusATHbIE 3KONOrMYecKue
nocneAcTens NPeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbILIEHNS, 3KOOrMUYECKON KynbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTE/lbHON, KOMMYHWKATUBHON M COLManbHOM
NpaKTUKe, CMOCOBHOCTM W  YMEHUS aKTMBHO MPOTMBOCTOATb  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0BOLLECTBEHHOW NPaKTUKK;

MOHUMaHMS CneunUKA  XUMUM  KakK HayKW, OCO3HaHUs eé ponn B
(hopmMMpOBaHMM  PaLMOHASTILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpYXKatoLeM MUPe Kak O efMHCTBE NPUPOAbl U YenoBeKa, B
MO3HAHUM MPUPOAHLIX 3aKOHOMEPHOCTEM M pelleHnn Mpob/eM CoXpaHeHus
MPUPOLHOrO PaBHOBECUS;

yOeXXAEHHOCTM B 0COOG0OM  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBUNM3aUMN: B €€ TyMaHWUCTMYECKOM HanpaB/eHHOCTU W BaXXHOW ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbLIX NPO6IeM
YCTONYMBOr0 PasBUTMS Ye/loBEYECTBA — CbIPbEBON, SHEPreTUYECKOW, MULLIEBON U
3KO/IOTMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyeHnn YCnoBuii
YCMELWHOro Tpyda W 3KOMOrMYecKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHMMaHWA CYLLHOCTW MeTOOB
MO3HaHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOGHOCTM WUCMO/b30BaTh



noslyyaemble 3HaHWUA A1 aHaIn3a U 06bACHEHWNA ABNEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBaHHbIE 3aKNHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWMUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO WCMONb30BaTb XUMUYECKME 3HaHWs  Ans
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO U UCCe0BaTeNbCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUO HOBbLIX 3HAHWA MO XWMUKU B
COOTBETCTBUM C XXM3HEHHBLIMU NOTPEOHOCTAMU;

MHTepeca K 0CO6EHHOCTAM TpyZda B pas/IM4HbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YYeOHOro npeameTa «XUMusi» Ha
YPOBHE CpeAHero o6LLero 06pas3oBaHMs BK/IOYAKOT:

3HauMMble  Ans  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUYHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOM KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
CMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELeCTBO, 3HepPrus, sBneHue,
MPOLeCC, CMCTeMA, HayUHbI (haKT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNefoBaHWe, HabNoaeHNe, U3MepeHne, SKCNEPUMEHT 1 pyrue);

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

PErynsTUBHbIE), obecneyuBaroLLme (hopmrpoBaHue (hYHKLMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YYatOLLMXCS;
CMOCOBHOCTb obyyaroLLmxcs 1CMosb30BaThb OCBOEHHbIE

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

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMAAEHUE YHUBEPCA/IbHbIMM
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHWUKATMBHbIMWU W PErynsTUBHbIMU
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, 3ajaBas NapameTpbl U KpUTEpUM UX
AOCTVKEHWS,, COOTHOCUTb Pe3ynbTaTbl AeSATENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTh MPW OCBOEHWW 3HAHWIA MPUEMbI NIOMMYECKOTO MbILLIEHUS —
BbIAENATb XapaKTepHble MPU3HAKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06BACHEHUS OTAENbHbIX (JaKTOB U
ABNEHUN;

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

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXAy M3yYaeMbIMU
ABNEHNAMU;

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

MPYMEHATb B NPOLIECCe NO3HaHWUA, UCMOJb3YeMble B XUMUN CUMBOINYECKME
(3HaKoBbIE) MOAENM, NPe0bpPa3oBbIBaTb MO/E/bHbIE NPEACTAaBIEHNSA — XUMUYECKMIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuMm — Npu peweHMn Yy4ebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3ajad,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHNs 415 BbISBIEHUS XapaKTepHbIX
MPV3HAKOB M3y4aeMbIX BELLIECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

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

(hopmynIMpoBaThb LieSIn 1 3aa4mn UccnefoBaHus, UCNONb30BaTh MOCTaB/IEHHbIE
M CaMOCTOATENIbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMEHTa
MO3HaHMS M OCHOBbI AN15 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTY
BbICKa3bIBaEMbIX CYXXAEHUI;

B/lafleTb HaBblKamMy CaMOCTOSITENIbHOrO  MaHWPOBaHWA W NPOBefeHUs
YUYEHUYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMeHUSA HabNto4aTh 3a XOA40M
npouecca, CamOCTOSTENIbHO MPOrHO3MpPOoBaTb €ro pesynbTaT, (OpPMYyIMpoBaThb
0606LLeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbI OTHYET O NPOAeNaHHOM paboTe;

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

3) padora ¢ ungopmanmei:

OpPVEHTMPOBATLCA B Pa3IMYHbIX UCTOYHMKaX WHGopMaumMm  (Hay4Ho-
nonynsipHas nuTepatypa XUMWYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6MS,
pecypcbl VHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTb;



(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
TEXHO/OMMIA U Pa3INYHBLIX MOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATb  ONTUMaIbHYO  (DOPMY  MpefCcTaB/ieHUs
NHopMaLmMn (CXeMbl, rpadnku, gnarpaMmmbl, TabnuLbl, PUCYHKN U ApyTrue);

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

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

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/jaBaTb BOMPOCHI MO CYLECTBY 06CYX/AaeMO TeMbl B X0fe Auanora u/mnm
AMCKYCCUK,  BbICKasblBaTb  Maew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMOIHEHNS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCMepuMeHTa, NpPakTUYecKon 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 YHUBEPCAJIbHBIMH PEryJSSTUBHBIMHU ACHCTBUSIMM:

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/IHEHUM Y4YeOHbIX W WCCNefoBaTeNlbCKMX 3aday, BblObMpaTb Haubosee
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 rpamMOTHOCTU, HEOOXOAMMO A/1A PeLLeHNs NPaKTUYecKuX 3agau
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/Na, BA/IEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMUMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas M COKpaléHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA 00BLEM, YrnepoaHblid  CKenet, (YHKUMOHa/IbHas rpynna,
pafvKan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrnesoLopoabl,
KUCnopoa 1 asoTcofepXKaliue CcoefuvHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTW, CUMBOJIMYECKNIA A3bIK XUMWMW; 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
MPaKTUYECKOW AeATeIbHOCTU YeNOBEKa,;

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

CPOPMMPOBAHHOCTL YMEHWUIA WCNONb30BaTb XMMUYECKYID CUMBOJIUKY [AN15
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;

CPOPMMPOBAHHOCTL YMEHWIA YCTaHaB/MBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coeamHeHUiA  (YrneBofOpOAbl, KWCNOPOL W a30Tcofepxalive
COEAVNHEHNs, BbICOKOMOMEKYNAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHble
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWEeH, MPOMNWUEH, aueTWUseH,
3TUNEHTINKONb, TANLUEPUH, (heHonN, opmanbaernt, auetanbaerng, mypasbUHas
K1CoTa, YKCyCHaa KMUCNoTa, O/leMHOBasA K1CnoTa, CTeapnHoBasa K1CnoTa, roKo3a,
(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. byTniepoBsa 415 00bACHEHNSA 3aBUCMMOCTW CBOMCTB
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 TeHETUYECKYIO
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 NPMMeHeHWe NPOAYKTOB NepepaboTKu;

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 U/ 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 NPUHATUS pelleHuid 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 MHCTPYKUMAMU MO BbINOMHEHNIO NabopaToOpPHbIX
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 0GenkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6e30nacHOCTM npu  obpalleHun ¢
BewlecTBaMm U 1abopaTopHbIM  060pYA0BaHMEM, MPeLCTaBNATbL  Pe3y/bTaThl
XMMWYECKOrO 3KCMepvMeHTa B (hopMe 3anucy ypaBHEHWIA COOTBETCTBYHOLLUX
peakLmin n PopMynIMpoBaTh BbIBOLAbI 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  cob6MofdaTb  MpaBuna  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, MOHMMas cMbic/ nokasaTend MAK, NoACHATL Ha nprmMepax 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 cnaboBuadwmMx 00y4yarolmMxcs: YMeHWe WUCMob30BaTb
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  XMMWYECKOM  COCTaBNAOLLENA
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 MPUPOAHONA
cpege;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBOMOMAararLme NOHATMS (XMMWYECKMIA 3MeMeHT, aTtoM, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpOMTaNM aTtoMoB, WOH, MONEKYna, MOfb, MOJSIPHbIA 0ObEM,
Ba/IEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, CTENEHb OKUCMEHWS, XMMMYECKast 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), 3aKOHOMEPHOCTM, CUMBOJSIMYECKUIA HA3bIK XUMUW,
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 AeATeNIbHOCTUN Ye/IOBEKE,;



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 CUMBOJIMKY [AN15
COCTaBNleHMs  (POPMyN  BeLeCTB W YypPaBHEHWA  XUMWUYECKUX  peakLuid,
cucrtematmyeckyto HomeHknatypy (IUPAC) n TpuBMasibHble Ha3BaHUA OTAE/bHbIX
HeopraHMyecknx BellecTB (YrapHblA ras, YrfeKuc/blil ras, amMMuak, rawéHas
N3BECTb, HeraléHas U3BecTb, NUTbLEBAA COAQ, NMUPUT N ApYTure);

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
KPUCTA/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/Ibl U HEMETas/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 [lepnoamyeckon CUCTEMbI
XUMUYeCKUx anemeHtoB M. M. MeHgeneeBa, MCNonb3ys MNOHATUA «s-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKNX 3NIEMEHTOB M MX COeAMHEHI
No nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB . U,
MeHzeneesa,;

CchopMMPOBAHHOCTbL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLME
XMMUYECKMe CBOWCTBA  HEOpPraHWYeCKMX BELEeCTB  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 (4YUCcny M CocTaBy pearvpyroLimx BeLLeCTB, Ten/l0BOMY
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, NMPU KOTOPbIX 3TV 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;

CPOPMMPOBAHHOCTL ~ YMEHWU  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/bHO-
BOCCTaHOBUTE/IbHbIX PeaKkLMin NOCPeACTBOM COCTaB/IEHUS 3/1EKTPOHHOIO banaHca
3TUX peakuuii;

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

ChOPMMPOBAHHOCTb YMEHMIA XapaKTepu3oBaTb XUMWYECKME MPOLLECCHI,
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/IEHUA C UCMO/b30BaHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLLecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEM0BOro apdeKra peakumy Ha OCHOBE 3aKOHOB COXPaHeHUs 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 MHCTPYKUMUAMMU MO BbINOIHEHUIO abopaTOpPHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCNepuMeHT (pasfioXkeHue nepokcuaa BoAopoAa B NPUCYTCTBMU KaTaim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCAIbHOIO
WHAMKATOPA, BINAHME Pa3/IMyHbIX (DaKTOPOB Ha CKOPOCTb XMMUYECKOW peakLuu,
peakuMnm MOHHOro 0OMeHa, KayeCTBEHHble peakuun Ha CynbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHre 3KCMepUMEHTa/IbHbIX 3aAay Mo
TemaM «MeTanibl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKK
6e3onacHoOCTM npu obpalleHnn ¢ BewecTBamm 1 n1abopaTopHbIM 060PYA0BaHUEM,
MPeacTaBNATb  pe3ynbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin n (popMynmMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHa/IM3MPOBaTb  XMMMUYECKYHO
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 WM OKpY»XKaroLeil npupogHOM 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 00y4yaroWmMxcs ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSIMU 340POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBMaAWmMX 06yYaroWwmUxca: YMeHWe WCMosb30BaTb
penbeHO-TOUEUHYHO CUCTEMY 0603HaYeHui J1. bpannsa ana 3anucn XMMUYeCKnx

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
Pasznea 2. YrieBoaopoabl
2.1 MpeaenbHble 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
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfernabl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agupbl
3.3 Yrnesofbl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

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




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. IMeprognyecKnii 3aKoH
11 n MNMepnogmyeckas cucTemMa XMMNUYECKUX 3
anemeHToB . . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLECTB
1.3 XMMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTannbl 1
2.2 HemeTannbl 1 1
53 CBA3b HeOpraHMYecKnx 1 opraHNYecKmnx ’
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

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 opraHn4yecKkux seLlects. HomeHknatypa 1
(cuctemarunyeckas) 1 TpUBMasIbHbIE
Ha3BaHWA OpraHMyecKnx BeLLecTB
4 AJKaHbI: COCTaBUI/I CTPOeHMe, 1
rOMONOrNYECKNIA pAag,
5 MeTaH v 3TaH — npocTeline 1
npeacTaBUTeNN aikaHOB
6 ANKeHbI: COCTaB M CTPOEHME, CBOMCTBA 1
7 ATWNeH 1 NponuieH — NpocTeline 1
NnpeacTaBUTENN a/IKEHOB
8 MpakTnyeckas padota Ne 1. «lMony4yeHue 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
AnkagneHsl. bytagnen-1,3
9 meTunbytaameH-1,3. MNonyyeHne 1

CMHTETNYECKOTI O Kay4vyKa N Pe3nHbI




ANKVHBI: COCTaB 1 0COBEHHOCTN CTPOEHMS,

10 rOMONOrMYecKnin psag. ALeTuneH —
NPOCTeNLLUNIA NpeLCcTaBUTE b a/IKUHOB

11 BbluncneHns nNo ypaBHEHWO XMMUYECKOIA
peakuun

12 ApeHbl: 6eH30/1 1 TONYyos1. TOKCUYHOCTD
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 N MPOAYKTHI €é nepepaboTKu

16 KoHTponbHas paboTa rno pasgeny
«YTNeBoaopoabl»

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

18 MHoOroaTtomHble CNUPTLI: ATUNEHTIMKOb U
rNLEPVH

19 deHon: cTpoeHue thﬂeKyﬂbl, (hu3nyeckune
N XMMUYECKMNe CBONCTBA, MPUMEHeHne

20 Anbgerngpl: popManbaerng v
aueTanbgeru. ALETOH

21 O[LHOOCHOBHbIE Mpeje/bHble KapboHOBbLIE
KMCNOTbI: MypaBbUHasA U YKCyCcHas

22 MpakTnyeckas pabota Ne 2. «CBoiCTBa




pacTBopa YKCYCHON KMCNOTbI»

CTteapuHoOBasa 1 0N1enHOBas KUCIOTbI, Kak

23 NpeLCTaBUTENN BbICLLUMX KapOOHOBbIX
Kucnot

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

25 Kap6OHOBbIX KACNOT. MMAP0IN3 CNOXHbIX
agumpoB

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

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

08 Kpaxman v uennkonosa Kak npupogHble
nonvmMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Kuncnopopcogepxallye opraHn4eckue
COEAVHEHUA»

30 AMWHbI: METUNAMWUH N aHUNTVH
AMUHOKNCNOTbI KaK aM()OTepPHbIe

31 opraHnyecKue coegnHeHns, nx
omonoruyeckoe 3HaveHve. Mentuabl

39 Benkun kak npupoaHble
BbICOKOMO/IEKYNIAPHbIE CORANHEHMSA
OCHOBHbIE NOHATUA XUMUN

33 BbICOKOMO/IEKYNAPHBLIX COEAMHEHWI

34 OCHOBHbIe MeTO/bl CUHTEe3a




MnacTmacchl, KayuyyKun, BOIOKHa

BbICOKOMONEKYNSAPHBIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHas
KOH(hurypawms aToMoB

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

KoanuecTBo 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. 3HavyeHue
NnepuoaNYecKoro 3aKoHa 1 CUCTeMbI
XUMUYecKnx anemeHTos [.1. MeHaeneesa B
PasBUTUN HayKu

CTpoeHue BelllecTBa. XMMMYECKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06Pa30BaHUS
KOBa/IeHTHOM cBA3W. BogopoaHas CBA3b

BaneHTHOCTb. SNEKTPOOTPULLATENBHOCTD.
CTeneHb OKMCNeHNs. BellecTBa
MO/IEKY/IAPHOTO U HEMONEKYNSIPHOTO
CTPOEHNS

MOHATVE O ANCMEPCHBIX CUCTEMAX.
VICTUHHbIE 1 KOMNOWAHbIE PACTBOPSI.
MaccoBast 0/151 BELLECTBA 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 NPeBpaLLEHNS IHEPT N NPU
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. MNMoHatTue
0 BOAoOpoAHOM nokasatene (pH) pacTteopa.
Peakuun noHHoro obmeHa. 'vaponuns
OpraHNYyecKmx 1 HeOPraHMYecKnX BeLLEeCTB
OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. MoHATUe 06 3N1eKTPOIn3e
pacrnnaBoB 1 pacTBOPOB COJei

KoHTposnbHas paboTta no pasgeny
«TeopeTnyecKmne 0OCHOBbI XUMUUN»

14

MeTansbl, UX NonoXeHwe B Mepnoanyeckoi
CUCTEME XMMUYECKMX anemeHToB [. U.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNUS
atomoB. O6Lme nsnyeckmne cBONCTBa
MeTas/10B




15

CnnaBbl METAIIOB. DNEKTPOXUMUYECKMNIA psif,
HanpsHKeHUn MeTa/I10B

16

17

18

XMMUYECKNE CBONCTBA BAXKHENLLNX
MeTasINoB (HaTpWi, Kanni, KanbLWii, MarHui,
TIOMUHKIA) N UX COeANHEHNI

XVMUMYEeCKme CBOWCTBA XPOMa, Meaun 1 1X
COeIMHEHMI

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 ccTeMe XMMUYECKNX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHNSA aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTponusa HemeTanoB (Ha npumepe
KNCopoga, cepsbl, hocopa 1 yrneposa)
XVMUYecKne CBOMCTBA ra/loreHoB, Cepbl 1 NX
COeAMHEHWI

23

XnMmnyeckmne CBOMCTBa a30Ta, thocthopa 1 nx
COeANHEHWN

24

25

XVMUYecKme CBOICTBA Yrnepoaa, KpeMHUs 1
NX COeUHEHWIA

MprMeHeHne BaXKHEMLLNX HEMETA/IOB U UX
COeAMHEHUI

26

O606LLeHNEe N cucTEMATM3aLMA 3HAHWIA NO




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

MpakTnyeckas pabota Ne 3. «PeLueHKe

27 JKCMNepMMeHTa/IbHbIX 3a4a4 Mo Teme 1
"HemeTtannbl"»

28 KoHTposibHas paboTa no TeMam «MeTasibi» L
n «HemeTtannbl»

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

30 OpraHuyeckue coefnHeHns. MeHeTUYecKas 1
CBSI3b HEOPraHNYeCKNX N OpraHNYecKnx
BeLLeCTB
Posib XMMUK B 06eCreveHnm 3K0N0rM4ecKoi,

31 3HEPreTMYECKOW 1 NnLLEBOI 6e30MacHOCTMH, 1
pasBUTUN MeANLIMHDI
MpeacTaBneHns 06 06LLMX HayYHbIX

32 NPUHLMNAaX MPOMbILLIEHHOrO NOMyYeHNs 1
BaXXHENLLINX BELLECTB

33 Uenosek B M1pe BELLECTB M MaTepPNaioB

34 XUMUs 1 300pPOBbE YesioBeKa

OBLEE KOJIMYECTBO YACOB IO 34

NMPOIrPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus / MabpuensH O.C., Octpoymos W.T"., Cnagkos C.A., AKUNOHEPHOE

06LecTBo «M3aatenscTBo «IpocBeLLleHme»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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