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MOACHUTEJIbHAA 3AMNNCKA

Paboyas nporpamMma no XMMuWM Ha YpPOBHE CpefHero o6Liero obpasoBaHuS
pa3paboTaHa Ha OCHoBe defepasibHOro 3akoHa 0T 29.12.2012 Ne 273-d3 «06
obpasoBaHuKn B Poccuiickoin Peaepaunm», TpeboBaHWUIA K pe3y/ibTaTaMm OCBOEHUSA
(henepanbHoW 06pa3oBate/bHO nporpamMmbl cpeaHero o6LLero
06pazoBaHuA(POIT COO), npeAcTaB/eHHbIX B PefepasibHOM roCcyAapCTBEHHOM
obpasoBarte/sibHOM cTaHgapte COO, ¢ ydyétom KoHuenuumn npenogaBaHus
yyebHOro npeameta «XuMus» B 06pa3oBaTe/lbHbIX OpraHu3aumsax Poccuiickoi
degepaunn, peasM3yOWNX  OCHOBHble  06pasoBaTte/ibHble  MporpaMMmbl, U
OCHOBHbIX NOMOXeHNA «CTpaTernm pasBnTusa BOCMUTaHWUSA B POCCMIACKOM
depepaunn Ha nepuog fo 2025 roga» (PacnopspkeHue [lMpasutensctea P® ot
29.05. 2015 Ne 996 - p.).

XUMUA Ha YpOBHE YrNY6/MEHHOrO M3y4YeHUs 3aHUMaeT BaXXHOE MECTO B
CUCTEME  eCTeCTBEHHO-Hay4yHOro o6pasoBaHus yyawmxcd 10-11  Kfaccos.
N3yyeHne npegmerta, peann3yemMoe B YCNOBMAX  AM((DEPEeHLMPOBAHHOrO,
NpoUILHOro  00y4YeHUsi, MNpPU3BaHO 06ecneunTb 00LLEe06pPa30BaTE/IbHYIO I
O6LLEKYNIbTYPHYIO  MOAFOTOBKY  BbIMYCKHWMKOB  LUKO/IbI, HEOOXOAMMYK [/
afantauum nx K 6bICTPO MEHAIOLMMCSH YCIOBUAM XM3HU B COLMYME, a TakxKe [/
NPOAO/MKEHNS 00y4YeHMs B OpraHu3aumsx MpoeccuoHasibHOro o6pasoBaHus, B
KOTOPbIX XMMUS ABSETCA O4HON U3 MPUOPUTETHBLIX AUCLMNNH.

B nporpamme Mo XUMWW HasHauyeHue npeameTa «XUMUA»  MONyYaeT
MOAPOGHYKD  MHTeprpeTauyuMio B COOTBETCTBUM C  OCHOBOMOMAratoLLMMm
nonoxeHnsmm ®roC COO o0 B3aMMOOOGYC/NOBMEHHOCTU Leneld, CcofepXaHus,
pe3ynbTatoB 00y4YeHWUss W TpebOBaHWA K YPOBHKO MOArOTOBKM BblMYCKHUKOB.
CBUAETENbCTBOM TOMY SIBNAKOTCA Cnedytolme BbIMOSHAEMble NPOrpammoii Mo
XUMUN DYHKLUNN:

' MHOPMaLMOHHO-MeTOAMYECKAsA, peann3alUms  KOTOpoi  obecrneumBaeT
nonyyeHne nNpeacTaBNeHUS O LENSX, COAepXXaHMW, O06LLei CcTpaTerum
00Yyu4eHMsl, BOCMUTaHUS W PasBUTUS 0BYYatOLLIMXCS CPEACTBAMU MpeaMeTa,
M3y4yaemMoro B pamMmKax KOHKPETHOro npoduns;

» OPraHM3aLMOHHO-NNAHUPYIOLLAs, KOTopas NpesycMaTpuBaeT OMNpeaeNieHne:
MNPUHUMNOB  CTPYKTYPUPOBAHUA UM MOCMeA0BATENbHOCTA  MU3YUYeHUs
yyeOHOro  MaTtepuana,  KO/MMYECTBEHHbIX W KAYeCTBEHHbIX  €ro
XapaKTepUCTUK; MOAXOA0B K (DOPMMPOBAHUIO COMEPXKATe/lbHON OCHOBbI
KOHTPONS 1 OLIEHKM 006pa30BaTe/lbHbIX [JOCTUXKEHWUI 00YyYaloLUXCs B
paMKax WTOroBOi atTecTauuyu B (hOpMe eAuHOro rocyAapCTBEHHOrO
3K3aMeHa Mo XUMum.

MporpaMma anst yrny6néHHoro n3yyeHust XUMmnm:



* yCTaHaB/NBaeT UHBaPUaHTHOE MNPeAMETHOE COAepPXKaHue, 0bs3aTenbHoe Ans
M3yyeHWss B paMKax  OTAeflbHbIX  Npoduiein, npegycmarpuBaeT
pacnpefeneHme ¥ CTPYKTypuUpOBaHMe ero no Knaccam, OCHOBHbIM
coAepXKare/ibHbIM NMHUAM/pa3fenam Kypca;

* JaET NpuMepHOoe pacrpefenieHne y4ebHOro BpemMeHu, PEKOMeHLYeMOro Ans
N3yYeHUs OTAe/bHbIX TeM;

* NpegniaraeT  MpUYMEPHYK0  MOC/ef0BaTe/IbHOCTb  U3Y4YeHust  y4yebHOro
marepvana ¢ y4YETOM NOTMKWU MOCTPOEHUA Kypca, BHYTPUMPELMETHbLIX U
MeXMNpeaMEeTHbIX CBA3eM;

» JaET METOAMYECKYIO MHTEPMPeTaUMio Liefieil 1 3agay u3yveHns npegmMera Ha
yrny6neHHOM YPOBHE C YYETOM COBPEMEHHbLIX MPUOPUTETOB B CUCTEME
cpeaHero o6Llero 06pa3oBaHKUs,  COAEpPXKaTeNlbHOW  XapaKTepUCTUKM
MNNaHMpyembIX Pe3ynbTaTOB OCBOEHMS OCHOBHOW  06pa3oBaTe/ibHOM
nporpamMmmb cpeaHero obLero 06paszoBaHus (MMYHOCTHBIX,
MeTanpeaMeTHbIX, MPeAMeTHbIX), a TakKke C YYETOM OCHOBHbIX BWJOB
y4eOHO-M03HaBaTe/lbHbIX ~ AEACTBUA  00y4atoLlerocd Mo  OCBOEHUIO
coAepXaHusi npeamera.

Mo BCeM Ha3BaHHbLIM MO3UUMSAM B Mporpamme Mo XMMUW MpeLycCMOTPeHa
MPeeMCTBEHHOCTb C 00y4YeHVEM XUMWM HA YPOBHE OCHOBHOrO 0OLLEro
obpasoBaHMs. 3a npefenamy  YCTAHOB/IEHHOW  MPOrpaMMoin  No  XUMuu
0653aTeNbHON (MHBApWMAHTHOIN) COCTaB/IAIOLLEN COAEPXKaHWUsA Yy4ebHOro npeamMeTa
«XUMUA» OCTaBTCA BO3MOXHOCTb BblOOpa €ro BapuaTMBHOM COCTaBNAIOLLEN,
KOTOpas [O/KHa ONpefensTbCA B COOTBETCTBMM C HanpaB/ieHWeM KOHKPETHOro
npotmnnsa obyyeHms.

B COOTBETCTBUM C KOHUENTyasbHbIMX nonoxeHusamm Proc COO o
HasHayeHUW npeaMeToB 6a30BOr0 U Yray6/MeEHHOTO YpOBHEM B CUCTeMe
AnddepeHUmMpoBaHHOro 00y4YeHUs Ha YpOBHe cpefHero o6LLero o06pa3oBaHUs
XAMUA  Ha YpPOBHe YINYONEHHOrO W3y4YeHUs Hanpas/eH Ha peainsauuto
MPeeMCTBEHHOCTM  C  MOCNeAYHWMM  3TarnoM  MOAYYEHUSs  XUMUYECKOro
00pa3oBaHMs B pamKax W3y4YeHUs CneuuasibHbIX eCTeCTBEHHO-Hay4YHbIX U
XUMUYECKMX AUCLMNIMH B By3ax W OpraHv3aumuax CpegHero npogeccMoHaibHOro
obpasoBaHud. B 3TOM CBA3M W3ydyeHMe npeamMeTa «XUMUS» OPUEHTMPOBAHO
NPeVMyLLEeCTBEHHO Ha  pacluMpeHve W yriaybneHne  TeOPETUYECKON U
MPaKTUYECKOW MOArOTOBKM 06y4atoLMXCcs, BblOpaBLUMX ONpeAenéHHbIN npodub
06y4yeHMs, B TOM YKC/e C MNEPCreKTUBO NocneaytoWwero noayyYeHns XMMMYecKoro
06pa3oBaHNA B OpraHn3aumnax npogeccnoHasbHoOro obpasosaHns. Hapsagy ¢ atum,
B cBeTe Tpe6oBaHui P®rOC COO K nnaHMpyeMbIM pe3y/bTaTaM OCBOEHUS
(hefepanibHOM  06pa3oBaTe/lbHOM MNporpammbl  cpefHero 06Liero 06pa3oBaHuS



N3yyeHve npeameTa «XMMUS» OPMEHTUPOBAHO TaKXEe Ha pelleHre 3afad
BOCMUTAHNA W COLMANIbHOIO PasBMTUSA 00y4atoLMXCcs, Ha (OPMUPOBAHME Y HUX
OOLLEMHTENNIEKTYa/IbHBIX YMEHWUIA, YMEHWIA paumoHanuM3aumn yyebHoOro tpyga w
0606LEHHBIX  CNOCOB0B  AEATENIbHOCTY,  UMEKOLWMX  MEXAUCUMMIUHAPHLINA,
HaAnpe4MeTHbIN XapakTep.

CocTaBnstowumn npeameta «XnMUsi» Ha YPOBHE YI/Ty6NEHHOIO M3Yy4eHUs
ABNAKTCA YrnybnéHHble Kypcbl - «OpraHuyeckad Xxumus» n «O6waa u
HeopraHnyeckas xumus». Fpu onpeaeneHn NoAaxoaoB K 0T60pY U CTPYKTYPHOIA
OpraHv3auuMn CoAepXKaHust 3TMX KypcoB B MporpaMMe Mo XWMUKU 3a OCHOBY
NpuHATLI nonoxeHns ®roC COO o pa3nmumax 6a30BOro M yrny6/1eéHHOro
YPOBHEIN N3y4yeHUs npegmerta.

OcHoBY cofepXaHus KypcoB «OpraHuyeckas xumusa» U «Obuwasa w
HeopraHnyeckas XWMWs» COCTaBNSAET COBOKYMHOCTb MNPeAMETHbIX 3HAHWA U
YMEHWI, OTHOCALMXCA K 6a30BOMY YPOBHIO M3y4YeHUs npegmeTa. Ta cuctema
3HaHW Mo/MyYaeT OnpefenéHHOe TeopeTMYeCKoe [OMOSIHEHME, MO03BONAOLLEe
OCO3HAaHHO  OCBOMTb  CYLLUECTBEHHO OONbLIMA  0O6BEM  (haKTO/IOMMYECKOro
maTepuana. Tak, Ha YrnybnéHHOM YpOBHe W3y4deHWs npegmeta obecreyeHa
BO3MOXHOCTb  3HQUMTENIbHOTO  YBENIMYEHMSI 06bEMA 3HAHUA O XMMWUYECKUX
3/leMeHTax W CBOMCTBaX MX COEAMHEHWIA Ha OCHOBE pacLUMpeHus W yrnybneHus
NpefcTaBNeHnin 0 CTPOEHMU BELLECTBa, XMMUYECKOM CBA3N U 3aKOHOMEPHOCTAX
NPOTeKaHWs peakUmii, paccMaTpuBaeMbiX C TOYKM 3PEHUS XMMUYECKON KNHETUKU
N TepMOAMHAMUKKN. W3yyeHre nepuoanMyeckoro 3akoHa W [leprofmyeckon
CUCTEMbI XUMUYECKMX  3/1EMEHTOB basunpyeTcs Ha  COBPEMEHHbIX
KBaHTOBOMEXaHWNYECKNX MPeACTaB/IeHNAX O CTPOeHUM aTtoMa. XMMUYeckast CBSA3b
0OBACHAETCA C TOUKN 3PEHUA IHEPTETUYECKUX U3MEHEHWIA Mpu eé 06pa3oBaHUM U
paspyLleHnn, a Takke C TOYKW 3pEHUS MexaHU3MOB eé obpa3oBaHuA. W3yuyeHue
TUNOB  peakuuMi  [ONONHAeTCA  (hOPMMPOBaHMEM  MpefcTaBleHnid 06
3NIEKTPOXMMMYECKMX NPOLEccax 1 3MeKTPOM3e pacrniaBoB U PacTBOPOB BELLECTB.
B Kypce OpraHM4eckoil XMMUKU MNPU PacCMOTPEHUU PeaKLMOHHON CrOCOGHOCTY
COeJUHEHNI yaenseTca 0coboe BHMMaHMe BOMpPocam 00 3MEKTPOHHbLIX 3ddeKTax,
0 B3aUMHOM BAWSHUM aTOMOB B MOJIEKY/IaX 1 MeXaH13Max peakuyi.

Ocoboe 3HayeHMe WMeeT TO, 4TO Ha COMepXXaHWe KypcoB XUMUM
Yrny6/1EHHOr0 YPOBHS M3YYeHUs 419 KNaccoB OnpeAenéHHoro npoduns (rnasHbIm
06pa3oM Ha WX CTPYKTypy W XapakTep [AOMNOSHEHUA K O0OLled CuUcTemMe
NpeaMeTHbIX 3HaHWIA) OKa3bIBalOT B/IUSHUE CMEXHble MpeameTbl. Tak, Hanpumep,
B COfepXXaHUu npeamerta AN1S KNaccoB XMMMUKO-(OM3MYECKOro npouna 60nbLuoe
3HayeHne ByayT UMEeTb 3M1eMeHTbl y4ebHOro MaTepuana no obulen xumuun. Mpu
M3yYyeHUN npeameTa B [JaHHOM Cny4vae akueHT OyneT cAenaH Ha OOLLHOCTb



METOA0B MO3HaHMS, OOWHOCTb 3aKOHOB W TEOPUA B XUMUM U B  (DU3NKE:
aTOMHOMOMNeKynspHas Teopust  (MOnieKynspHas Teopusi B (DU3MKE), 3aKOHbI
COXpPaHEHMs MacCbl UM  3HepPrun, 3aKOHbl TepPMOAWHAMMWKMK, 3NeKTPOn3a,
npeacTaB/ieHNs 0 CTPOEHUW BELLECTB W ApYroe.

B T0 e Bpema B  cofepXaHunm  npegmeta 418 K/1accoB
XUMUKOOBNONOIMYECKOro  npotmna  6onblUMiA - yaenbHbIA  Bec  OydeT WMETb
opraHunyeckas xvmmsa. B 3ToMm cryyae npefocTaBnseTcs BO3MOXKHOCTb Ans 6onee
0O6CTOATENbHOrO  PacCMOTPEHUS  XMMWUYECKON  opraHm3aumyM  KNeTkn  Kak
OMOMOIrMYECKON CUCTEMbI, B COCTaB KOTOPOWM BXOAAT, K NpuUMepy, Takue
CTPYKTYPHblE KOMMOHEHTbI, KaK nunuabl, Oefku, Yrnesofbl, HYK/IENHOBbIE
KMCNoTbl U gpyrue. Mpu 3TOM 3HaHMS O COCTaBe W CBOWCTBAX MpefCcTaBUTENeN
OCHOBHbIX K/1acCOB OpraHWYecKMX BELWEeCTB CY)KaT OCHOBON [ANA  U3Y4YeHUS
CYLLIHOCTM NPOLIECCOB (POTOCUHTE3A, AblXaHWUA, MULLEBAPEHUS.

B nnaHe ¢opmMupoBaHMS OCHOB HAy4HOro MMPOBO33PEHNS, OCBOEHMSA
06LLEHayYHbIX METOA0B MO3HAHWA 1 ONbiTa NMPaKTUYECKOr0 NMPUMEHEHUSA Hay4HbIX
3HaHWUIA M3ydeHne npeameta «XUMUS» Ha Yrny6nEHHOM YPOBHE OCHOBAHO Ha
MEXMNPeAMETHbIX CBA3AX C Y4eOHbIMM nNpeaMeTaMu, BXOAAWMMM B COCTaB
NpeaMeTHbIX 0bnacteil «ECTeCTBEHHO-HayuHble MNpeAMeTbl», «MaTtemaTuka W
MH(hopMaTrKa» N «PYCCKUIA A3bIK U MTepaTypax.

Mpu n3yyeHnn y4yebHOro npeameTa «XUMUS» Ha yrnyb6neHHOM YPOBHE
TaKXe, KaK Ha YPOBHE OCHOBHOIO M cpeAHero obuiero obpasosaHus (Ha 6a30BOM
YPOBHE), 3afayeil MepBOCTENMEHHON 3HAYMMOCTW ABNsSiETCH (HOPMUPOBaHME OCHOB
HayKM XUMWM KakK 06/1aCTV COBPEMEHHOI0 eCTEeCTBO3HAHWA, MNPaKTUYECKOi
[eATeNbHOCTN YesioBeKa W OfHOro M3 KOMMOHEHTOB MUPOBOW Ky/bTypbl. PelleHue
3TOM 3afayuM Ha YrnyonéHHOM YpoBHe W3yyeHMsi MpeameTa npeanonaraeT
peann3aunio Takux LIenen, Kak:

* ()OpMMpOBaHME MpeACTaB/eHWA: 0  MaTepuasbHOM  eAMHCTBE  MMpa,
3aKOHOMEPHOCTAX 1 NMO3HaBaeMOCTUW AB/IEHWIA MPUPOLbI, 0 MeCTe XUMUN B
CUCTEME EeCTECTBEHHbIX HayK UK eé Befylled ponu B o0becrneyeHun
YCTONYMBOTO  pasBUTUA  YesioBeYyecTBa: B pelleHWM  npobnem
9KO/OrMYEeCKOM, 3HEPreTUYECKOW 1 NLLEBOIN 6e30MNacHOCTU, B Pa3BUTUK
MeAMLMHBI, CO34aHUM HOBbIX MaTepuasioB, HOBbIX UCTOYHUKOB 3HEPTUW, B
obecrneyeHnn paumoHasibHOro MNPUPOLONO/b30BaHMsA, B (DOPMUPOBAHUN
MMUPOBO33pPeHUA 1 OOLLE Ky/bTypbl Ye/lOBEKA, & TakKXKe 3KO0rMYecKm
060CHOBAHHOI0 OTHOLLUEHUS K CBOEMY 3[10POBbIO 1 MPUPOLHON Cpeje;

* OCBOEHME  CUCTEMbl  3HAHWW, NeXawmx B  OCHOBE  XMMWUYECKOWA
COCTaB/IAOLLEN eCTECTBEHHO-HAYUYHON KapTWUHbI MUpa: yHAAMEHTa/IbHbIX
MOHATWI, 3aKOHOB U TEOPUIA XWMMWKW, COBPEMEHHbLIX MPEACTaBEHNIA O



CTPOEHMM  BeWecTBa  Ha  pasHbIX  YPOBHAX -  aTOMHOM,
MOHHOMONEKYNSAPHOM, HAAMONEKYNSAPHOM, O TEPMOAMHAMMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKAHUSI XMMUYECKUX peakuui, o
XMMMYECKOM PaBHOBECMM, PaCcTBOPax W AMCMEPCHbIX CUCTEMAX, 06 0OLNX
HaY4HbIX MPUHLIMNAX XMMMUYECKOTr0 NPOMN3BOACTBA,;

* (hopmmnpoBaHme y obyuvaroLmxcs 0CO3HaHHOro MOHUMaHNA
BOCTPE60BAHHOCTN CUCTEMHbIX XMMWYECKUX 3HAHWIA [Ans 06bACHEHWS
K/MKOYEBbIX WAEA U NPOGMEM COBPEMEHHOW XUMWKM, ANA OOBACHEHUS W
MPOrHO3MPOBAHNSA SBMEHWIA, MMEIOLLMX ECTECTBEHHO-HAYUYHYHO MPUPOAY;
rPaMOTHOIO PeLLeHNs NPo6eM, CBA3aHHbIX C XMMUWE, NPOrHO3MPOBaHMS,
aHa/In3a 1 OLEHKM C NO3NLMIA 3KONOrMYecKor 6e30nacHOCTY NOCNeACTBUIA
ObITOBOM 1 MPOM3BOACTBEHHON [AEATENIbHOCTM Ye/loBeKa, CBA3aHHOM ¢
XUMWUYECKMM  NPOW3BOACTBOM,  WCMO/b30BaHWEM U NepepaboTKoi
BELLIECTB;

* yrny6neHne NpeacTaBfeHNA 0 HayUHbIX METOAax MO3HaHUs, HEOOXO0AMMbIX
AN NPUOBPETEHMS YMEHWIA OPUEHTUPOBATLCA B MUPE BELLECTB U
06bACHEHNS XUMWYECKMX SBMNEHWIA, WUMEKWMX MeCcTo B MpUpoAe, B
MPaKTUYECKON AesTeNbHOCTU U MOBCEAHEBHOW YXU3HW.

B nnaHe peanusaymm MepBOOYEPEeAHbIX BOCMUTATENbHbIX 1 Pa3BMBAOLLMX
(YHKUMIA LENOCTHOM CUCTEMbI CpefHEero o6Llero obpas3oBaHMsi MPU M3y4YeHUK
npegmetra «Xumus» Ha  yrny6néHHOM  YPOBHE  0OCOOYHD — aKTyaslbHOCTb
NproBpeTatoT TaKMe Lenn 1 3adayum, Kak:

» BOCNUTaHWE YOeXXAEHHOCTM B NO3HABAEMOCTU ABMEHWUI NPUPOLbI, YBAXKEHNS
K rnpoueccy TBOpYecTBa B 06/1aCTU TEOPETUYECKUX W  MNPUKNagHbIX
“ccneLoBaHuiA B XUMUK, (hopmmpoBaHme MMPOBO33pPeHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO PasBUTUA HaYKM;

* pa3BUTME MOTMBAUMM K OOYYEHWIO W  MO3HaHUI0, CMOCOBGHOCTEA K
CAMOKOHTPONK M CaMOBOCMMTaHMKO  Ha  OCHOBE  YCBOEHUS
00LLEeYeN0BEYECKMX LIEHHOCTEN;

* pa3BUTME MO3HaBaTe/IbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX W TBOPYECKMX
CNocobHoCTeNn obyvarolmxcs, (QOopMUpPOBaHME Y HUX CO3HATE/IbHOrOo
OTHOLLEHMS K Camo06pa3oBaHMIO M HENpepbiBHOMY 06pa30BaHMIO Kak
YC/IOBMIO YCMELLHONM NPOgecCUOHaNbHON 1 0BLLIECTBEHHON AeSTENbHOCTH,
OTBETCTBEHHOrO OTHOLUEHWA K CBOEMY 3[0POBbIHO W MOTPeBHOCTM B
3[0POBOM 006pase XXM3HU;

* ()opMMpOBaHME YMEHMI M HaBLIKOB pPa3yMHOro MPUPOAOMNO/b30BaHNS,
pasBuTME  3KOOMMYECKOM Ky/bTypbl, npuobpeTeHne  onbiTa
06LLIECTBEHHOMNONE3HON 3KONOrMYECKOW AeATENbHOCTU.



OO6LLee YMCNO YacoB, MPeayCMOTPEHHbIX AN U3YUYEHUST XUMUKN Ha Yrny6/1eHHOM
YPOBHE cpeaHero obuero obpasosaHus, cocTtasnser 204 uvacos: B 10 Knacce -
102 yvaca (3 yaca B Hegento), B 11 knacce - 102 yaca (3 yaca B Hefento).

COLEPXAHVE OBYYEHUNA
10 KTACC

OPIrAHNYECKAA XNMINA

TeopeTnYecKMe 0CHOBbI OPraHMYecKom Xummn.

MpegmeT ¥ 3HayYeHWe  OPraHUYecKoOnm  XumuuW,  NpefacTaBneHne o
MHOroo6pasuy opraHM4yecknx CoefMHeHWUN.

ONEeKTPOHHOe CTPOEHWe aTtoma Yriepoja: OCHOBHOe U BO30YXAEHHOe
COCTOSAHMA. BaneHTHble BO3MOXHOCTW aToMa yrnepoga. XuMU4Yeckasd CBfA3b B
OpraHMYecknx coefuHeHuax. Twunbl  M6PUAM3aUMM  AaTOMHbIX  OpbuTanei
yrnepoga. MexaHn3mbl 00pa3oBaHMs  KOBa/IeHTHOW  CBS3W  (OOMEHHbIA U
[AOHOPHOAKLENTOPHBIN). TUMbl NepeKpbIBaHMS aTOMHbIX OpbuTasneid, 0- 1 N-CBA3MN.
OfuHapHasi, [BONHas M TPOiMHas cBsi3b. Cnocobbl paspbiBa CBA3EN B MOMEKYNax
opraHnyeckux BellecTs. [loHATME O CBOOOAHOM paguKane, HyKeouie W
anekTpoduse.

Teopusi CTPOEHUS  OpraHMYecKMxX coeauvHeHuin A.M. bytnepoBa 1
COBPEMEHHbIe MPeACTaB/eHNA 0 CTPYKTYpe MOMeKyn. 3Ha4yeHne Teopumn CTPOEHUA
OpraHNYeckuX CcoeaMHeHWA.  MOneKynsipHble U CTPYKTYpPHble  (HOPMY/bl.
CTpyKTypHble  pOpMy/ibl  pas/finyHbIX  BUAOB:  pas3BEpHyTas, COKpaLlEéHHas,
CKefneTHasa. W3omepusa. Bugbl u30Mepun: CTPYKTYpPHasi, NPOCTPaHCTBEHHaS.
SNEeKTPOHHbIE 3((EKTLI B MOJIEKY/1aX OPraHUYeCKUX COeANHEHUIA (MHLYKTUBHbIN
N Me30MepHbI 3(h(eKTbl).

MpefcTaBneHne 0 KnacCU(MKaLUM OpraHMyeckux BellecTB. [MoHATME O
(hyHKUMOHaIbHOI rpynne. Fomonorus. Fomonoruyeckue pagsl. Cuctematmyeckas
HOMeHK/iaTypa opraHmdeckux coefuHeHnin (IUPAC) n TpuBManbHble Ha3BaHWS
OTAEeNbHbIX MpeacTaBuUTeNen.

OcobeHHOCTH " Knaccumkaums OpraHnYecKmnx peakLuid.
OKMCNNTENbHOBOCCTAHOBUTE/IbHbIE PEaKLN B OPraHNYECKOn XMMUK.

JKCNepyMEHTaNbHbIE METOAbl U3YYeHWs BEWECTB M UX MpeBpaLleHWii:
O3HaKOM/IEHMEe ¢ o06pas3uamy OpraHMYeckMX BELIECTB W MaTepuanamuM Ha Ux
OCHOBE, OnbITbl MO MPEBPALLEHNIO OPraHMYeCKMX BELLECTB MPW  HarpeBaHWK
(nnaBneHne, 06YrAMBaHWE W TOPEHME), KOHCTPYMPOBaHME MOAENeA MOMeKyn
OpPraHMyecKnX BELLECTB.



Y rnesonopoabl.

AJKaHbl. TOMONOrMYecKnin psig ankaHoB, 06Las hopmyna, HOMEHKIaTypa u
n3oMepus. DNEeKTPOHHOe W MPOCTPAHCTBEHHOE CTPOEHME MOMEKYN a/IKaHOB,
8p3rnbpuamsaL s aTOMHbIX OpbuTanein yrnepoga, 0-cea3b. Pu3nyeckme CBOMNCTBA
aJIKaHOB.

XMMUYeCKMe CBOWCTBA a&lKaHOB: peakuun 3aMelleHuns, U13oMepusauuu,
[ernapupoBaHmns, LUMKIM3aLmMm, nuponnsa, KPeknHra, ropeHuns. MpencraeneHvie o
MexaHun3me peakuuii paguKabHOro 3ameLLeHms.

HaxoxaeHune B npupoge. Cnocobbl NofyveHNUs n NpUMeHEHVE a/lkaHoB.

LinknoankaHbl. O6Lwas gopmyna, HoMeHKnatypa u nsomepmsa. OCobeHHOCTH
CTPOEHWS U XMMMWUYECKMX CBOWCTB Ma/blX (LUMKIOMPONaH, UMKAoBGyTaH) W
06bIYHbIX (LMKIOMNEHTaH, UMKIOreKcaH) LuKioankaHoB. Crnocobbl nony4vyeHuUs w
MPUMEHEHME LMK/I0a/IKaHOB.

AKeHbl. TOMOMIOTMYECKMIA psfd alkeHoB, o6Las qopmyna, HOMeHKnaTtypa.
SNEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/ aNlKeHOB, 3p2rnbpuamsaums
aTOMHbIX opbuTanen yrnepoga, o- u A-cBsisn. CTPYKTYypHas M reomMeTpuyeckas
(umc-TpaHc-) nsomepus. PUNYECKME CBOMCTBA a/lkeHOB. XUMWYECKMe CBOWCTBA:
peakuun MPUCOEANHEHUNS, 3aMeLLeHUss B a-MOMOXeHWe npu ABOMHON CBA3W,
nofiMmepusaumm n okucneHns. Mpasnno MapkoBHMKOBa. KayeCTBEHHble peakumu
Ha [1BOMHYO CBA3b. CNOCobbI NOMYYEHNUS U NPUMEHEHNE a/IKEHOB.

ArnkagmeHbl. Knaccugpumkauma ankagmeHoB (COMpsXXEHHbIE, N30MPOBaHHbIE,
KYMyNpoBaHHble). OCO6eHHOCTU 3/1EKTPOHHOIO CTPOEHUS Y XUMUYECKUX CBOWCTB
COMPSXKEHHbLIX  AmeHoB, 12- un  1,4-npucoegnHeHve.  Nonumepusauns
CONPSXKEHHBIX AMeHOB. Crnocobbl NONyYeHUS 1 MPUMEHEHWE a/IKaaeHOB.

ANKWHbI. TOMOMOrMYeCKNin pag anknHoB, oblias opMyna, HOMeHKnaTypa 1
n30Mepus. DMEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY alKUHOB,
Bprubpugnsaums atoMHbIX opbuTaneit yrnepoga. ®@usnyeckmne cBOMNCTBA aKNHOB.
XVMUYecKe  CBOWCTBA:  peakuuu  MPUCOEAVHEHMs,  AuMepu3auum U
TpuMepu3auun, okucneHns. KncnoTHble CBOMCTBA a/IKMHOB, UMEIOLLMX KOHLIEBYHO
TPOVHYIO CBA3b. KayeCTBEHHbIE peakuun Ha TPOMHYHO CBA3b. Cnocobbl NomyYeHns
W MPUMEHEHMe aJIKUHOB.

ApomaTnyeckune YyrneBogopoabl (apeHbl). TOMONOrMYecKUin psafg apeHos,
obulas (opmyna, HOMEHKATypa 1 U30Mepus. INeKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOeHMe MONekynbl 6eH3ona. PuU3MYeCcKMe CBOWCTBA apeHOoB. XUMUYECKUe
CBOICTBa 6eH30/1a 1 ero roMosIoroB: peakumn 3aMeLLeHns B 6eH30/1bHOM KOJibLE U
YIN1eBOLOPOAHOM pafuKane, peakuuu MpUCOeAVMHEHUs, OKWC/IEHWE TOMOJIOroB
beH3ona. [pefcraBneHne 06 OpPUEHTUPYIOLLEM [OEACTBMM 3aMecTuUTeNeld B
OEH30/IbHOM  KO/lbLe Ha MpuvMepe  aJIKWbHbIX PafuKanoB, KapbOKCUIbHOM,



rMAPOKCUIBHOW, aMWHO- UM HUTPOrpynmnbl, aTtoMoB ranoreHoB. OC06eHHOCTY
XUMUYECKNX CBONCTB cTUpona. MNonnmepunsaums ctupona. Cnocobbl NonyveHns u
MPYIMEHeHWEe apoMaTMUeCKKX Yr1eBo40pOoL0B.

MpupoAHbIi ra3. MonyTHble HePTSAHbIE rasbl. He(hTb 1 €€ NPOMCXOXKAEHME.
KameHHbIN yronb 1 NpoayKTbl ero nepepabotkn. Cnocobbl nepepaboTky HeQTK:
MeperoHKa, KPeKnHr (TEPMUYECKINIA, KaTaIMTUYECKWNIA), PUPOPMUHT, NUPON3.
MpoayKTbl NepepaboTKn HEPTH, NX NMPUMEHEHME B NPOMBILLIEHHOCTU U B ObITY.

"eHeTNYeCKaa CBA3b MEeXAY Pas/IMYHbIMU Klaccamu yYrieBo40pOLOB.

ONEKTPOHHOE CTPOEHMe Ta/IoreHNPOM3BOAHBIX YINeBOLOPOA0B. Peakumu
3aMeleHns  rasloreHa Ha  TMAPOKCOrpynmy,  HWTPOrpynny, UuaHorpymnny,
amuHorpynny. [leicTeBue Ha rajioreHnpov3BOAHblIe BOAHOMO W CMUPTOBOrO
pacTBopa LWénoun. B3aumopgencTsme auranoreHaskaHoB ¢ MarHWEM W LMHKOM.
MoHsATHNE 0 MeTanoopraHnyecKmnx COeIVHEHWSIX. cnonb3oBaHve
raJIoreHNPoOuN3BOAHbIX  Yr/IeBOLOPOLOB B ObITy, TEXHWKE W MNpU  CUHTE3e
OpraHNYecKmnx BeLLECTB.

JKCNepUMeHTa/IbHble  MeTOAbl M3Y4YeHWUs BeWecTB U WX MpeBpaLleHWiA;
U3y4deHune PU3NYECKNUX CBOWCTB YrneBOA0OPOA0B (PacTBOPUMOCTbL), KauyeCTBEHHbIX
peakuuin yrneBoopoAoB Pa3/NYHbIX KnaccoB (obecuBeunBaHMe OPOMHOM WK
MOAHOW BOAbI, pacTBOpa MepMaHraHaTa Kaaus, B3aMMOLENCTBME aueTuieHa ¢
amMuMayHbIM  PacTBOpPOM OKcuaa cepebpa(l)), KayeCTBEHHOE OOHapyXeHue
yrnepoja ¥ BOAOPOAA B OPraHUMYecKMX BellecTBax, MOJyYeHVe ITWIeHa U
N3y4YyeHne ero CBOWCTB, O3HAKOM/IEHWe C KOMNeKumamu «HeTb» M «YTonb», €
obpasulamy niactMacc, KayyykoB W  pe3uHbl, MOAENMpoBaHWe  MOJIEKY/
YTr/1eBOLOPOAO0B ¥ raloreHnpon3BOAHbIX YrieBoLOPOL0B.

Kucnopogacoaepyatlime opraHM4ecKme CoejuHeHs.

MpefenbHble OAHOATOMHblE cnuUpTbl. CTpoeHWe Mofiekyn (Ha npumepe
MeTaHona 1 3taHona). [omonornyeckuii pag, ooéwas qopmyna, n3oMepus,
HOMeHKNaTypa U  Knaccuukaums.  ®dusnyeckme  CBOWCTBA  MpefesibHbIX
OAHOATOMHbIX CNUPTOB. BOJOPOAHbIE CBA3M  MeXAy MOJIeKyiamy CrnupToB.
XUMMYeCKMe CBOWCTBA: peakuMn 3aMelleHus, Aermapatauun,  OKUCIEHUS,
B3aMMOJENCTBME C  OPraHNUYecKUMM U HeopraHWYeCKUMU  KUCNOTaMMm.
KayecTBeHHas peakums Ha O4HOATOMHbIE CNUPTLI. [eicTBme aTaHoMa U MeTaHo/a
Ha opraHusM 4enoseka. Cnocobbl MOMYy4YeHUs W MPUMEHEHVE O4HOATOMHbIX
CMMpTOB.

MpocTble aupbl, HOMeHKNaTypa u nsomepus. OCO6eHHOCTM (DU3NYECKUX W
XUMUYECKNX CBOWCTB.

MHoOroaToMHble CNUPTbl - 3TUIEHINUKOMAbL W TNAUEPUH. DU3NYecKne i
XUMUYECKNe CBOICTBA: peakunn 3aMeLLEHNA, BS&MMOAGVICTBI/IG C opraHn4yecKnMmMmu



W HeopraHMYeCKMMWN KWUCNOTaMK, KayeCTBEHHas peakumss Ha MHOroaTOMHble
cnupTbl. lMpefcrasneHne 0 MexaHU3Me peakumid HYKIeo(unbHOro 3amMeLleHus.
[elicTBne Ha opraHu3Mm denoseka. Crocobbl NOAyYeHUSs W MPUMEHEHMe
MHOI0aTOMHbIX CMWPTOB.

®eHon. CTpoeHWe MOJeKy/bl, B3aVIMHOE B/USHUE TUAPOKCOrpymnnbl
6eH30MbHOro sapa. Pusmyeckme cBoicTBa (PeHona. OCOBEHHOCTU XMMUYECKUX
CBOMCTB (peHona. KauyeCTBeHHble peakumMnm Ha (eHon. TOKCMYHOCTL (peHona.
Cnocobbl MonyyeHns n NpuMeHeHne geHona. dPeHonopmanbaernaHas cMona.

Kap6oHU/bHble COeUHEHNS — aNibAernabl U KETOHbI. DNEKTPOHHOE CTPOEHMe
KapOOHMMbHOM Tpynnbl. FOMONMOrnyeckne psabl anbaerngoB M KETOHOB, 06Las
(hopmyna, u3oMepus M HOMeHKnatypa. Pusmyeckue CBOWCTBA a/ibAerngos U
KETOHOB.  XMMWYECKMEe  CBOWCTBa  albAernaoB W KETOHOB:  peakuum
npucoeamHeHns. OKMCNeHVe anbAernaoB, KayecTBEHHbIE peakuyn Ha anbierngpi.
Cnocobbl NOMYYEHUS 1 NMPUMEHEHME a/lbernaoB N KETOHOB.

O[HOOCHOBHbIe NpefeNibHble KapboHOBbIe KUCOTbl. OCO6EHHOCTU CTPOEHMSA
MOJIeKy/T KapOOHOBbLIX KUCOT. 30Mepursi 1 HOMeHKNaTypa. Pu3nyeckme CBONCTBa
OAHOOCHOBHbIX MNpefesibHbIX KapbOHOBLIX KWCNOT. BOAOPOAHbIE CBA3M MEXAY
MOJIEKy/laM1 KapbOHOBbIX KUCNOT. XMMWYECKMe CBOMCTBA: KUC/IOTHble CBOWMCTBA,
peakuus aTepuuKaumn, peakuuMm C y4vacTMeM Yr/eBOLOPOAHOrO paavkana.
OCOGEHHOCTN  CBOWCTB  MYpaBbWUHON  KUCNOTbI. TlOHATME O  MPOU3BOAHBIX
KapOOHOBbIX KWUCNOT - CMIOXHbIX 3thmpax. MHoroobpasve KapOboHOBbIX KWCOT.
OC06EeHHOCTY CBOWCTB HenpefesibHbIX W apoOMaTUYeCKMX KapOOHOBbLIX KWC/OT,
ANKApOOHOBbLIX KWCMOT, MMAPOKCMKAPOOHOBbLIX KUCNOT. MpeacTaBuMTeNy BbICLLIMX
KapOOHOBbIX KWCNOT: CTeapuHOBasA, MaJlbMUTMHOBASA, ONlEMHOBasA, NIMHONEBAS,
NIMHONEHOBas KMCMOTbl. Cnocobbl NOMyYeHUs 1 NprMeHeHe KapboHOBbLIX KWUCIIOT.

CnoxHble 3upbl. Fomonornyecknini psg, obuas qopmyna, MU3OMepus W
HOMeHKnaTypa. ®usnyeckne W XUMUYECKMEe CBOMCTBA: FMAPON3 B KWUCION U
LLLe/IOYHO cpefe.

Xunpbl. CTpoeHue, hM3NYECKE U XUMUYECKME CBOMCTBA XKMPOB: rMApPOn3 B
KICNOI 1 WenoyHo cpepe. OCO6EHHOCTU CBOMCTB XXMPOB, COAEPXKALLMX OCTaTKM
HenpeaenbHbIX XXUPHbLIX KACIOT. XXnpbl B NpMpoae.

Mbina Kak conn BbICLLMX Kap6OHOBbIX KNCNOT, NX MOKOLLEE ,U,el‘/JICTBI/Ie.

O6Lasa xapakrtepuctuka yrnesogos. Knaccudukaumsa yrnesogos (MoHO-, Au-
W nonucaxapugbl). MoHOcaxapuipl: T/10K03a, (PPYKTO3a, rasakrosa, prbosa,
[e30Kcnprnbo3a. PuU3NYecKMe CBOMCTBA W HaxoxieHue B npupoge. POTOCKMHTES.
XVMUYecKune CBOWCTBA I/OKO3bl: peakuum ¢ y4acT1eM CNMPTOBbLIX U aNberngHom
rpynn, CrnupTOBOE W MOJSIOYHOKMC/I0E OpoXKeHue. TpuUMeHeHWe [/IHoKOo3bl, eé
3HaYeHMe B XKM3HEAEeATe/IbHOCTM opraHusma. Aucaxapuipl: caxaposa, MasbTo3a u



nakto3a. BocctaHaBnmBaroLiMe ¥ HeBOCCTaHaBMBaroLLMe aucaxapuabl. naponus
AancaxapuaoB. HaxoxzeHve B npupoge v npuMeHeHue. Fonncaxapugpl: Kpaxman,
rAMKoreH u uenmonosa. CTpPoeHVWE MaKpOMONeKy/ Kpaxmana, r/IMKOreHa W
Lennonosbl. PU3NYECKMe CBOWCTBA Kpaxmaia W Leonosbl. XUMUYECKUe
CBOMCTBA Kpaxmana: ruaposin3, KauyeCTBEHHasA peakuus C MoAoM. XUMUYECKue
CBOWMCTBA LeN/IH0M03bl: TMAPON3, NOy4veHre 3hMpoB Lenntonossl. MoHaThe 06
MCKYCCTBEHHbIX BOJIOKHAX (BMCKO3a, aLeTaTHbI LIESK).

SKCNepuUMeHTaslbHble  METOAbl M3YYeHUS BELLECTB M UX MPeBpaLLeHWiA:
PacTBOPUMOCTb Pa3/IMYHbIX CIMPTOB B BOAE, B3aUMOLEWCTBME 3TaHOMa C HATPUEM,
OKMWC/IeHVe 3TU/I0BOrO CMvpTa B afibAerng Ha pacKasiéHHON MefHOM NPOBO/OKE,
OKMWC/IEHVEe 3TWIOBOrO ChMpTa AMXPOMaTOM Kanus (BO3MOXHO WCMO/b30BaHWe
B/JeOMaTepuasioB), KauyeCTBEHHble peakuuMn Ha anbgerugbl (C r14pOKCUAOM
AnaMmmuHcepe6bpa(l) wn  rugpokengom  mean(r)), peakuus  ravuepuHa ¢
rugpokemgom megu(), XuMuyeckume CBOMCTBA PacTBOpa YKCYCHOM KWUC/OTbI,
B3aVIMOJENCTBME pacTBopa rMOKO3bl ¢ rugpokcugom megu(), B3avMogencTBume
Kpaxmana ¢ MOAOM, peLleHue 3KCMepuMeHTaNlbHbIX 3af4ady no TemMam «CrnumpTbl 1
(peHosbI», «KapboHOBbIE KUCNOTbI. COXHbIE 3QUPbI».

A30TCOfepKaLle opraHNyecKme CoeguHeHns.

AMWHBbI - OpraHuMyeckne npousBogHble aMMMaka. Knaccugukauyms ammHOB:
amgaTyecke U apomatuyeckue; MNepBUYHbIE, BTOPUYHbIE U TPETUYHbIE.
CTpoeHve Monekyn, obuwas opmyna, M30Mepus, HOMEHKatypa n (usnyeckume
CBOMCTBA. XMMUYECKOe CBOWCTBA annMdaTnyecKMX aMmHOB: OCHOBHblE CBOMCTBA,
a/IKUNMPOBaHNE, B3aMMOJENCTBME MEPBUYHBIX aMWHOB C a30TUCTOM KWC/OTOMW.
Conu ankKnnammoHus.

AHWIMH - NpeAcTaBUTeNlb aMWMHOB apomMaTuuyeckoro psiga. CTpoeHue
aHWMHa. B3aMmHOe BAMSIHWME rpynn aTOMOB B MOJeEKy/nie aHunmMHa. OCO6eHHOCTK
XVMUYECKNX CBOWCTB aHWUMMHA. KauyecTBEHHble peakuuy Ha aHWMH. Crocobbl
MONyYeHMst N MPUMEHEHVE aNPaTUYHECKUX aMMHOB. [lonyyeHWe aHuInHa M3
HUTPOOEH30a.

AMUHOKNCNOTbI. HomeHknaTypa 1 u3oMepus. OTAenbHble NpeacTaBuUTeNu
AaMVHOKWCNOT:  FAWUWH, anaHWH.  PU3NYecKMe CBOICTBA  aMUHOKWCAOT.
XUMUYECKe  CBOWCTBA  aMMHOKMCNOT KaK  am(oTepHbIX  OpraHUYecKmx
COEIUHEHWI, peakuWs MONMKOHAEHcaUMK, 06pa3oBaHMe MEenTUAHOW  CBA3MW.
Buonormyeckoe 3HadeHe aMUHOKMCNOT. CUHTE3 U TMAPONM3 NenTW0B.

Benkn Kak npupoaHble MnonumMepbl. [epBuYHasl, BTOpUYHAs U TPeTUYHas
CTPYKTypa 0enkoB. XMMWUYECKMe CBOICTBA OENKOB: TWAPOMM3, [AeHaTypauus,
KauyecTBEeHHbIe peakLyn Ha GenKku.



OKCnepuMeHTa/IbHble MeTOAbl W3Y4YeHWUss BEWeCTB U WX MpeBpaLleHnit:
pacTBopeHne 6efiKOB B BOfAe, [eHatypauus OefikoB Npu HarpeBaHWuW, LBETHbIe
peakuMm Ha OGefiKM, pelleHue  3KCNEepUMEHTa/IbHbIX 33fa4 Mo  Temam
«A30TCOfeprKallie  OpraHUYeckue  COeLUHeHUs» n «PacrnosHasaHue
OpraHNYecKnX CoeanHEHNIA».

BbICOKOMONEKY NAPHbIE COEANHEHUS.

OCHOBHbIE MOHSATUS XUMWUM BbICOKOMONEKYNSPHBIX COEAUHEHWIA: MOHOMEP,
NonMMep, CTPYKTYPHOe 3BEHO, CTeneHb MOMMMEPU3aLK, CPeaHsS MONEKYNspHas
Macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOMEKYNAPHbIX COEAMHEHWIA -
nonMMepu3aLms 1 NoNMKOHAEH ALV,

MonumepHble MaTepuanbl.  Mnactmacchbl  (MOMUITUNEH,  MOMMMPOMWUIEH,
NONMBUHUNXNIOPUA,  MOAUCTUAPON,  NONUMETUIMETAKPUNAT,  MOMMKapOOHaTbI,
nonmaTuneHTepediTanat). YTunusaums v nepepaboTka nnacTuka.

SnacTomepsi:; HaTypa/bHbll KayuyyK,  CUHTETMYECKME  KayuyKw

(6yTaMeHOBbIN, XTOPONPEHOBbINA, N30MPEHOBLIN) Y CUIMKOHbI. Pe3nHa.

BosiokHa: HaTypasibHble (X/10MOK, LWepCTb, LWENK), MCKYCCTBEHHbIE (BMCKO3a,
aLeTaTHOe BO/IOKHO), CUHTETUYECKME (KanpoH 1 flaBcaH).

[Monmmepb! cneumanbHOro Ha3HayeHus (TedpoH, KeBnap,
3/IEKTPONPOBOAALLME NONMMepPbI, BruopasnaraeMble NOAUMEpI).

JKCNepMeHTa/IbHble MeToAbl M3YYeHWUs BELLECTB U WX MNpeBpaLleHuiA:;
O3HaKOMJIEHVEe ¢ obpasLaMn MPUPOAHBLIX U UCKYCCTBEHHBLIX BOSIOKOH, M/iacTMacc,
KayyyKOB, pelUeHNe 3KCMepuMeHTa/IbHbIX 3afad Mo Teme «Pacno3HaBaHue
M71aCTMAacC U BO/IOKOH».

PacyéTHble 3aga4un.

HaxoxzaeHne MONeKynspHOW (OopMy/ibl  OpraHMY4ecKoro CoefuMHeHns no
MacCOBbIM  [J0/IAIM  3/IEMEHTOB, BXOAAWMX B €ro COCTaB, HaxOoXeHue
MOSEKYNIAPHOM  (DOPMY/Ibl  OPraHNUYecKoro coefimMHeHnst no Macce (06bEMY)
MPOAYKTOB CropaHus, Mo KO/IMYEeCcTBY BellecTBa (Macce, 06bEMY) MNPOAYKTOB
peakumMn WMnmM  UCXOAHbLIX BELLECTB, YCTaHOBNEHME CTPYKTYPHOW (hopMy/ibl
OpraHN4ecKoro BeLecTBa Ha OCHOBE €ro XMMUYECKMX CBOMCTB WM CNOCO60B
MoslyveHns, ornpefeneHne [0NM BbiIXOo4a MPOAyKTa peakuum OT TeOpeTUYecKu
BO3MOXXHOTO.

MexnpeAMeTHble CBSA3M.

Peanmzaums MeXnpeaMeTHbIX CBSA3EA NPU U3YyYeHUN OpraHNYecKon XuMun B
10 Knacce  OCYLLECTBNAETCA  yepes Mcnonb3oBaHme Kak  0bwmx
eCTECTBEHHOHAYYHbIX MOHATWIA, TaK W MOHATUA, MPUHATbIX B OTAENbHbIX
npegmeTax eCTeCTBEHHO-HaY4YHOr0O LKA,



OOLUMe ecTeCTBEHHO-Hay4YHble NOHATUA: ABNEHME, HAaYUHbIA (aKT, runoTesa,
Teopusi, 3aKOH, aHa/n3, CUHTE3, Knaccuukauus, HabNoLeHNe, U3MepeHue,
9KCMEPUMEHT, MOAENb, MOJENMPOBaHNe.

®du3mka: MaTepus, aTtoMm, 3/IEKTPOH, NPOTOH, HENTPOH, MOMeKyna,
3HEepPreTUYecKNin YpoBeHb, BELLECTBO, Teno, O0O0bEM, arperatHoe COCTOsHUE
BELLECTBa, (PM3MYECKMe BeNUMHbLI, eAUHULBI U3MEPEHUs, CKOPOCTb, 3Heprus,
macca.

Buonorms: Knetka, opraHu3Mm, 3Kocuctema, Ouocepa, MeTabonNm3Mm,
HacneCTBEHHOCTb, aBTOTPOMHBIA W TeTePOTPOMHLIA TUN MUTaHUSA, BPOXEHME,
(hOTOCUHTE3, [bIXaHWe, OeNKW, YrneBofbl, >XWPbl, HYK/IENHOBbIE KUCNOTI,
(hepMeHTH!.

"eorpadusi: nonesHble NCKOMaeMble, TOMINBO.

TexHonorns: nuweBble MNPOAYKTbl, OCHOBbI PaLMOHaNbHONO MUTaHus,
MOIOLLME CPeACTBa, MaTepuasibl U3 UCKYCCTBEHHbIX U CUHTETUYECKMNX BOMIOKOH.

11 K/TACC

OBWAA N HEOPITAHNYECKAA XNMWA

TeopeTnyeckme 0CHOBbI XUMUW.

AToM. CocTaB aTOMHbIX fAep. XUMUYecKuin anemeHT. M3otonbl. CTpoeHue
3/IEKTPOHHbIX 000/104EK aTOMOB, KBAaHTOBble 4yMCna. OHEPreTUYeCKMe YPOBHU U
NoAypoBHU. ATOMHble opbuTann. Knaccugpukaums XMMUYECKMUX 31EMEHTOB (S-, p-,
d-, f-anemeHTbl). PacnpefeneHne 3MEKTPOHOB MO aTOMHbIM  OpPOUTANAM.
ONEKTPOHHbIE KOH(Urypaumm aTOMOB 3/IEMEHTOB MepPBOro-4eTBEPTOro NnepuosoB
B OCHOBHOM U BO30Y)>XAEHHOM COCTOSIHWM, 3/1EKTPOHHbIE KOH(MUrypaumm MOHOB.
ONeKTPOOTPULATENBHOCTD.

[Mepvoanyecknii 3aKoH 1 Tepuognyeckas cucTeMa XUMUYECKUX 3/1EMEHTOB
N.W. MeHpeneeBa. CBf3b NepUOANYECKOrO 3akoHa M epnognyeckort CUCTEMbI
XVMUYECKMX  3/IEMEHTOB C  COBPEMEHHOW  Teopuel  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMMUYECKMX 3/1EMEHTOB M 06pasyembIX UMK
MPOCTbIX U  CMOXHbLIX BELWeCcTs MNO rpynnaMm ¥ nepuogaM. 3HAYeHue
nepuognyeckoro 3akoHa .M. MeHgeneesa.

XvMuyeckas CBA3b. Buabl XMMMYECKOW CBA3W: KOBasleHTHas, WOHHas,
MeTannyeckass. MexaHu3Mbl 06pa3oBaHUS KOBAJIEHTHOW CBSA3W: OOMEHHbIA 1
[AOHOPHO-aKLENTOPHbIA. IHEPrua 1 AnnHa cBsAs3n. MonspHOCTb, HanpaBeHHOCTb
HacbILLAeMOCTb KOBaJIeHTHOW CBA3W. KpaTHble cBA3W. BogopogHas CBA3b.
MeXXMo/IeKy IipHble B3aUMOLENCTBUS.



BaneHTHOCTb M Ba/leHTHble BO3MOXHOCTM aTOMOB. CBfA3b 3/1EKTPOHHOWN
CTPYKTYPbl MOJMIEKY/ C UX FeOMETPUYECKUM CTPOeHMEM (Ha npumMepe COeaMHEHUN
3/IEMEHTOB BTOPOro Mnepuoaa).

MpefcTaBfieHe 0 KOMMIEKCHbIX coeanHeHnax. CocTaB KOMMIEKCHOrO NOHa:
KOMMN/ieKcoobpasosartesib, NuUraHgbl. 3HayeHWe  KOMM/EKCHbIX  COeAMHEHWIA.
MoHATME 0 KOOPAMHALMOHHON XUMUN,

BewectBa  MOMEKYNAPHOrO M HEMONEKYNAPHOrO  CTPOEHUA.  Tunbl
KPUCTaN/IMYECKMX PELLETOK (CTPYKTYP) U CBOMCTBA BELLECTB.

[MoHATUE O AMCMEPCHbIX cucTemax. MICTUHHbIe pacTBopbl. lMpefcTaBneHve 0
KONnouaHblX pacteopax. Cnocobbl BbIpaXXeHWs  KOHLEHTpauuM  pacTBOPOB:
MaccoBas [0/19 BelecTBa B pacTBOpe, MOMAPHas KOHUeHTpaums. HacbilweHHble 1
HeHaCbILEeHHbIe PacTBOPbI, PaCTBOPUMOCTb. KpucTaniornapars.

Knaccugmkaums n HOMeHKaTypa HeopraHM4eCcKuX BeLecTB. TpuBUaibHble
Ha3BaHWs OTAE/NbHbIX NPeACTaBUTeNel HEOPraHNYeCKMX BeLLecTB.

Knaccnumkayms XMMUYECKMX peakuuii B HeOpPraHMYeCKOn W OpraHmyeckoin
XUMWUW. 3aKOH COXPaHeHWs MacCbl BELLECTB; 3aKOH COXPaHeHWs W MnpeBpaLleHns
3HEPrM NPU XMMUYECKUX peakumsX. Ternnosble aPMEKTbl XUMUYECKUX peakLi.
TepMOX1MUYecKne ypaBHeHMS.

CKOpOCTb XMMMUYECKOW peakuun, eé 3aBUCUMOCTb OT Pas/inyHbIX (haKTOPOB.
[COMOreHHble 1 reTeporeHHble peakumn. Karanms n katanmsatopbl.

Ob6paTtumble N HeobpaTUMble peakumn. XUMUYeckoe paBHoBecue. KOHCTaHTa
XUMUYECKOro paBHOBecUs. DakTopbl, BMAIOLME Ha MOSIOXKEHME XUMMUYECKOro
paBHOBECUA: TeMnepaTypa, AaB/eHne U KOHLEHTPaLMN BELLECTB, YHacTBYHOLWMX B
peakuun. MpuHumn fle LWaTensbe.

AnekTponuTnyeckas guccoumaums. CunbHble W cnabble  3N1eKTPONUTI.
CreneHb auccoumaummn. Cpefa BOAHbIX PacTBOPOB: KWUCNOTHasA, HenTpasbHas,
enoyHas. BogopoaHblii nokasatenb (pH) pacteopa. M'maponus conei. Peakumu
MOHHOro 0bMmeHa.

OKMCNNTENbHO-BOCCTAHOBUTENMbHbIE  peakumn.  CTeneHb  OKUCIEHUS.
OKMCAUTENb U BOCCTAHOBUTENb. [POLIECChI OKWUCMEHWUS W BOCCTAHOB/IEHUS.
BaxHelilLune OKUCIUTENM U BOCCTaHOBUTENW. METO/ 3MeKTPOHHOro 6GanaHca.
ONeKTPoNM3 pacTBOPOB U PAcM/aBOB BELLECTB.

OKCMnepuMeHTalbHble METOAbl W3yYeHUs BELLECTB M WX MNPeBpaLLeHUIA:;
pasnoXeHve nepokcuaa BOAOPOAA B MPUCYTCTBMM  KaTanm3aTopa, Mogenu
KPUCTaNNYECKMX PELLETOK, NPOBefeHVe peakLmii MOHHOro 0bMeHa, onpeaeneHue
cpefibl PacTBOPOB C MOMOLLUBK WHAMKATOPOB, W3y4YeHWe BAUSHWS PasfINYHbIX
(haKTOPOB HAa CKOPOCTb XMMMWYECKON peakUun W MOMOXKEHNE XUMUYECKOTO
paBHOBECKS.



HeopraHunyeckas Xxmmus.

MonoxxeHne HeMeTan0B B [Neproanyeckoin cucteme XMMUYECKUX 3/1eMEHTOB
O.W. MeHpeneesa # 0CO6EHHOCTU CTPOEHUS MX aTOMOB. PU3NYECKMe CBOCTBA
HeMeTasinoB. ANNOTPONUS HEMETaNINOB (Ha NpPYMepPe KUCMOPOoAa, cepbl, (hoctopa u
yrnepoga).

Bogopog. TMonydyeHue, ¢msnyeckne M XMMUYECKME CBOWCTBA: peakumun C
MeTalaMM U HemeTal/flamu,  BOCCTaHOBMTE/IbHblE  CBOWCTBa.  mapwibl.
TONMMBHbIE 3/IEMEHTBI.

[anoreHbl. HaxoxkaeHve B npupoge, Cnocobbl MonyyeHus, (uUMyeckune u
XMMUYeCKMe CBOWCTBa. [MasioreHoBOAOPOAbl. BakHeilne KMCNOpoAcoAepXKaLLme
COefJUHEHNs TranoreHoB. JSlabopaTopHble W MPOMbILLNIEHHbIE CMOCOObLI MOMYyYEHUS
ranoreHoB. NpuMeHeHVe raloreHoB 1 UX COeANHEHWIA.

Kncnopog, 030H. J1labopaTopHble M MPOMbILLIEHHbIE CMOCOObLI NOMYYeHUS
Kucnopoga. Pusnyeckne U XMMUYECKMe CBOWCTBA U MPUMEHEHWE KUCNopoga
030Ha. OKcKAbl 1 NepoKcubl.

Cepa. HaxoxfeHve B Mpupoge, CMNocobbl MOMyYeHUs, (U3MYECKMe ¢
XvMuyeckme ceoictea. Ceposogopod, cynbuabl. Okenp cepw(1V), okeng
cepbl(Y1). CepHucTasd u cepHas KucnoTbl M ux conn. OCOBEHHOCTM CBOWNCTB
CEPHOW KMCNoTbl. MpUMeHeHMe cepbl 1 €€ CoeMHEHWIA.

A30T. HaxoxXpgeHne B npupoge, CNOCo6bl MOMyYeHUs, (U3NYECKnEe
XMMWUYeCKMe cBoMcTBa. AMMUaK, HUTpUAbLL. OKcuabl asoTa. A30TUCTasd M a30THas
KUCNOTbI U UX conn. OCOBEHHOCTM CBOWCTB a30THOM KUCNOTbI. MpUMeHeHMe a3oTa
N ero coefMHeHMn. A30THble YA06peHNs.

docop. HaxoxaeHve B npupofe, CNocobbl NOMyyeHWs, (usnyeckmne u
XMMundeckne ceomctea. Poctmabl 1 octhuH. Okeuabl ocdopa, ochopHas
Kucnota u eé conu. lMpumeHeHwe ocopa M ero coefuHeHuUid. PochopHble
y06peHus.

Yrnepod, HaxoxpgeHue B npupode.  ANNOTPOMHblE  MOAU(UKALUN.
®dun3nyeckne 1 XMMUYECKME CBOIMCTBA MPOCTbIX BeLEeCTB, 006pa3oBaHHbIX
yrnepogom. Okcug yrnepoga(l), okeupg yrnepoga(ly), yronbHas Kucnota u eé
COMN. AKTMBUPOBaHHLIA Yronb, agcopbums. ®ynnepeHbl, rpadeH, yriepogHble
HaHOTPYOKW. puMMeHeHWe NPOCTLIX BELLeCTB, 06pa30BaHHbLIX YriepofoM, U ero
COEAVHEHUIA,

KpemHuin. HaxoxgeHve B Mpupoe, CNocobbl MOMyyYeHus, (PU3NYecKue U
XMMUYeckne cBoucTBa. Okcung KpemHuA(lY), KpemHueBas KWCnoTa, CUINKATbI.
MMpuMeHeHNe KpPeMHUSA 1 ero coefmHeHnin. CTeKo, ero nony4veHune, BUAbI CTEKNA.

MonoXeHne MeTasinoB B epnognyeckon CUCTEME XMMUYECKNX 3/1EMEHTOB.
OC06EHHOCT CTPOEHMSt 3MIEKTPOHHbLIX 000/104eK aToMoB MeTanoB. ObLme



(hm3nyeckmne cBOMCTBa MeETa/NoOB. pMMEHEHMe MeTanoB B ObITY M TEXHUKE.
CnnaBbl MeTaN/MOB.

INEKTPOXUMUYECKNIA  psifl  HanpsbkeHnid  MeTannoB.  O6wme  cnocoobl
nosnyyeHus METa/1/10B: rmapomeTaniyprug, nMpoMeTaINyprms,
anekTpomMeTannyprus. MoHATHME 0 Koppo3un meTannoB. Cnocobbl 3aliuTbl OT
Koppo3uu.

OO6las xapakTepucTuka MeTannoB IA-rpynnbl Meproanyeckoin cucTembl
XUMWUYECKUX  3MIEMEHTOB. HaTpuii 1 Kanuit: nonyyeHue, (U3NYECKME U
XMMUYECKIE CBOINCTBA, MPUMEHEHWE NPOCTbIX BELLECTB U UX COEAUHEHWIA.

O6uas xapaktepucTnka Metanios MA-rpynnbl Mepruoamnyeckoin cuctembl
XUMUYECKUX 3/1EMEHTOB. MarHuii 1 KaibUpiA:  MOSlyYeHne, (ur3nyeckue u
XUMUYECKMe CBOMCTBA, NMPUMEHEHME MPOCTbLIX BELLECTB U UX COeLUHEHWIA.
YKECTKOCTb BOfbl 1 CMOCO6LI €€ yCTpaHeHUS.

ANIOMUHWIA: NoNyYeHne, DU3NYECKNEe U XMMNYECKME CBOICTBA, NPUMEHEHME
MPOCTOr0 BeLleCcTBA U €ero CcoeauHeHWn. AMMOTEpPHble CBOWCTBA OKCMaa U
rMAPOKCMAA aIFOMUHUA, TUAPOKCOKOMINEKChI alOMUHMS.

Oblaa xapakTepuctmka MeTasiioB  NoboyHblx  noarpynn  (B-rpynn)
[MeproANYECKON CUCTEMbBI XUMUYECKNX 3/1EMEHTOB.

dun3nYeckme 1 XMMMUYECKME CBOICTBA XPOMa M ero coefmHeHnin. OKcuabl n
rmgpokengbl xpoma(), xpoma(ll) n xpoma(Y1l). Xpomatbl U AMxpomaTtbl, KX
OKUCNUTENbHbIE CBOWCTBA. onyyeHne 1 NpUMEHEHME XpoMa.

®dun3nyeckme M XMMUYECKME CBOMCTBA MapraHua W ero CoeAvHeHWui.
BaxHeiwume coeamHeHus  mapraHua(l1), mapraHua(ly), wmapraHua(yY1l) wu
mapraHua(Y ). MNMepmaHraHat Kanusi, ero OKUCNMTeNNbHbIE CBONCTBA.

dun3myeckme 1 XMMUYECKMEe CBOICTBA XKene3a U ero coegmHeHunin. OKcugpl,
rmapokcuapbl n conm xenesa() v xenesa(LU). MonyyeHne n NpUMeHEHWe >Kenesa
W ero CnsasoB.

®un3nyecKme 1 XMMUYeCKne CBOMCTBA Mean U eé coeanHeHWA. TlonyyeHune
NpUMeEHeHVe Mean 1 eé CoeaNHEHNIA.

LIMHK: nony4yeHue, (U3MYECKME M XUMUYECKME CBONCTBA. AMQOTEpPHbIE
CBOICTBa OKCUAA U TMAPOKCMAA LMHKA, TMAPOKCOKOMIMIEKCHI UMHKA. [TpumeHeHme
LIMHKA U1 ero COeAVHEHNIA,

JKCNepuMeHTa/lbHble MeTOfbl W3Y4YeHWUs BELEeCTB U UX MpeBpaLeHunit;
n3yyeHre 06pasLOB HEMETa/INIOB, TOPeHWe cepbl, ocdopa, >Kenesa, MarHus B
Kucnopoge, u3y4veHue Konnekuun «MeTannbl W ChnaBbl», B3aMMOENCTBUE
LLENOYHbIX W LEeI0YHO3EMENbHBIX METaN/I0B C BOAOW (BO3MOXKHO MCMO/b30BaHME
BUeOMaTEPUaIOB), B3aMMOAENCTBME LIMHKA W >Kefesa C pacTBopaMu KWC/IOT W
LLie/ioYeld, KaYeCTBEHHbIE peakLMn Ha HeopraHMYeckme aHMOHbI, KaTMOH BOAOpoAa



W KaTWOHbl MEeTa/N/I0B, B3aMMOfENCTBME TUAPOKCUAOB aIOMUHUA U LMHKA C
pacTBopaMn KUCNOT W LESIoYeid, peLleHne 3KCNepUMeHTa/IbHbIX 334a4 Nno Temam
«anoreHbl», «Cepa 1 eé coeAunHeHUs», «A30T W (octop M KX COeAUHEHUS»,
«MeTannbl rnaBHbIX NOArpynn», «MeTannbl NO60YHBIX NOArPYnn».

XUMUA N KU3Hb.

Ponb Xumnn B 06ecneveHnn yCToMUMBOro pa3BuTUS YenoBeyectsa. MoHATHE
0 Hay4YHbIX METOAAaX MO3HAHWA U METOLO0/IOTMM HAYUYHOro 1ccnepoBaHua. HayuHble
MPUHLMMbI OpraHM3aumMm XMMmM4eckoro nponsBoAcTsea. NpoMblilLieHHble Cnocoobb!
MoslyYyeHUss BadKHeMLWMX BellecTB (Ha NnpuMmepe MNPOM3BOACTBA aMMMaka, CepHoi
KMCNOTbI, MeTaHoNa). MpoMbILLIEHHbIE CNOCOOLI NMOMYYEHNA METa/I/IOB U CMIaBOB.
XMMUNYecKoe 3arpssHeHne OKPY>KaroLLei cpefpbl U ero nocnefcTems. Pofb Xumum B
obecrevyeHnn aHepPreTMYecKom 6e30nacHoCTy.

XyMmnsa 1M 300p0oBbe  YenoBeKa. JleKapCTBeHHble cpeacTtsa.  [pasuna
MCMO/b30BaHNA NIEKAPCTBEHHbLIX MpenapaToB. Posib XMMWK B PasBUTUWN MeLULVHLI.

XUMUS NULLK: OCHOBHbIE KOMMOHEHTbI, NuLeBble [06aBKU. Pofb XvMun B
obecneyeHnn NULLEEBOI 6e30MacHOCTN.

KocmeTnuyeckne u napgromepHble cpeactea. bbitoBas xumud. [MpaBuna
6e30nacHOro MCMosib3oBaHMSl MNpenapaTtoB ObITOBOM XWUMWUM B MNOBCEAHEBHON
XU3HW,

XUMUsi B CTPOUTENBCTBE: BaXKHeWLIMEe CTPOUTE/IbHble MaTepuasbl (LEeMEHT,
GEeTOH).

XMusi B CeIbCKOM X03aicTBe. OpraHuyeckne 1 MuHepasbHble ya00peHns.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasibl, Kpacku, CTeK/0, KepaMukKa.
MaTepuanbl Ans 3NeKTPOHUKN. HaHOTEXHOMOrnun.

PacuyéTHble 3aJayun.

PacuéTbl: Maccbl BellecTBa WM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BeLleCcTBa, macce Wanm 06bEMY OAHOrM0 M3 Y4acCTBYHOLMX B peakuuy BeLLecTB,
maccbl (06béMa, KO/MMYecTBa BeLLECTBa) MPOAYKTOB peakuun, ecim Of4HO K3
BELLECTB MMeeT npumecKn, maccbl (06bEMA, KO/MMYeCTBA BELLECTBA) MPOAYKTa
peakLuu, ec/in OAHO W3 BELLECTB JaHO B BUAe pacTBopa ¢ onpefe/iéHHONM MacCoBOWA
[0/1eil pacTBOPEHHOIO BeLLecTBa, MacCcoBOW [0NM W MONSPHOW KOHLEHTpaLmu
BellecTBa B pacTBope, [0NM BbIXof4a MNPOAYKTa peakumm OT TeopeTUYeCKM
BO3MOXHOTr 0.

MeXnpeLMeTHbIE CBA3N.

Peanmzaums  MeXNpPeAMETHbIX  CBA3e  NpY M3ydeHUU  obwend u
HEeopraHM4yeckorm XumMmmn B 11 Knacce OCYLLECTB/ISAETCA Yepe3 MCMosb30BaHUe Kak
O6LLMX eCTECTBEHHO-HAYUHbIX MOHATUMN, TaK U MOHATUIA, NPUHATLIX B OTAENbHbIX
npegmeTax eCTeCTBEHHO-HAY4YHOro LK.



O6LmMe ecTeCTBEHHO-HaY4YHble MOHATMA: AB/IEHME, HAYUHbIA (DaKT, rMnoTesa,
Teopus, 3aKOH, aHan3, CUHTE3, Kaccugukauus, nepuoguyHOCTb, HabnogeHue,
M3MEpPEHNe, IKCMEPUMEHT, MOLENb, MOAe/MPOBaHMe.

®usnka: matepus, MUKPOMUP, MakKpoOMUpP, aToM, 3/1eKTPOH, MPOTOH, HEWTPOH,
WOH, W30TOMbl, pPaAMOAKTUBHOCTb, MOJMEKYyNa, 3HEpPreTUYecKUini  YpPOBEHD,
BELLECTBO, Teno, 00bEM, arperaTHOe COCTOSIHME BeLUeCTBa, WAeaNbHbIA a3,
(hn3nyecKme BeIMYMHbI, eAVHULIbI M3MEPEHNS, CKOPOCTb, SHEPrUs, Macca.

Buonorvs: knetka, opraHn3m, aKocucTema, buochepa, MeTabonn3mM, MaKpo-
MWUKPO3N1EMEHTbI, GESIKK, XWPbI, YrNeBoAbl, HYK/EUHOBbIE KUCNOTbI, ()epMEHTI,
FOPMOHbI, KPYroBOPOT BELLECTB 1 MOTOK 3HEPTNW B 3KOCKUCTEMAX.

eorpatmsi: MUHepanbl, roOpHble MOPOAb!, MOME3HbIE NUCKOMaeMble, TOM/MBO,
pecypcbl.

TexHoMorna: XUMmMyeckas MpOMbILLIEHHOCTb, MEeTayprus, CTPOUTE/bHbIE
MaTepuasibl, CefIbCKOX03ANCTBEHHOE NPOM3BOACTBO, MULLEBas MPOMbILLIEHHOCTb,
(hapmaLeBTUYECKANA MPOMBILLIEHHOCTb, MPOU3BOACTBO KOCMETUYECKMX
npenaparoB, MNPOU3BOACTBO  KOHCTPYKLUMOHHbIX  MaTepuanoB, 3/1EKTPOHHaS
MPOMbILLIEHHOCTb, HaHOTEXHOMOT NN,



NMANAHUPYEMBIE PE3YJIbTATbI OCBOEHNA MPOIPAMMBbI MO XMW
HA YT NYBJIEHHOM YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHNA

NIMYHOCTHBIE PE3YJIBTATDI

B COOTBETCTBMM C CUCTEMHO-AESTENbHOCTHLIM MOAXOAOM B CTPYKTYype
NMYHOCTHbIX Pe3ynbTaTOB OCBOEHMSI NpeaMeTa «XUMUsS» Ha YPOBHE CPeAHEro
obwiero 06pa3oBaHWs  BbifeNleHbl  CrefytoliMe  COCTaBNAOLLME:  OCO3HaHUe
06yyvaloWUMNCA  POCCUMINCKOM  rpadKAaHCKOM  WAEHTUYHOCTW; TOTOBHOCTb K
caMopa3BUTUIO, CaMOCTOATE/IbHOCTU U CaMOONPEAENEHNIO; HaIMuMe MOTUBALN K
00yYeHM0; TOTOBHOCTb M CMOCOBHOCTb 00yYaloWMXCH PYKOBOACTBOBATHLCA
NPUHATBIMA B O6LLECTBE MpaBuiaMyM W HOpMaMu  MNOBEAEHWS;  Ha/nyue
MPaBOCO3HaHUS, 3KOMOMMYECKOM KynbTypbl; CMOCOOHOCTb CTaBUTb LIEAN W CTPOUTb
YXM3HEHHbIE MNaHbI.

JINYHOCTHble  pe3y/bTaTbl  OCBOEHMSI  NpeaMeTa  «XUMUS»  OTpaKaroT
CPOPMMPOBAHHOCTb OMbITAa MO3HaBaTe/lbHON 1 NPAKTUYECKOW [AesATeNlbHOCTH
06yyaroLLMXCa B NpoLecce peannsaumm 06pa3oBaTe/lbHON 4eATeNlbHOCTH.

JINYHOCTHble  pe3y/nbTaTbl OCBOEHMSI NpeaMeTa «XWMUS»  OTpaKatoT
CPOPMMPOBAHHOCTb OMbITA MO3HaBaTe/IbHOW U NPaKTUYECKOW [AesATeNbHOCTH
obyyaroLmxcs B MpoLecce peanvsauuy 06pasoBaTe/lbHOM [eATeNIbHOCTU, B TOM
4mncne B YacTu:

1) rpaxxgaHCcKoro BoCNmTaHuS:

0CO3HaHVS 00Y4aOLMMUNCA CBOMX KOHCTUTYLIMOHHbIX NpaB 11 00513aHHOCTEN,
YBXXEHUS K 3aKOHY 1 NpaBONOPSAKY; NPefAcTaBfeHns 0 CouManbHbIX HOpMax W

npaBunax MeXMMYHOCTHbIX
OTHOLLUEHWNIA B KONMNEKTMBE, FOTOBHOCTU K COBMECTHOW TBOPYECKOMN AesSTeNbHOCTY
NpW CO34aHUN YYebHbIX MPOEKTOB, PELLUEHNM YYeOHbIX W MO3HaBaTE/bHbIX 3aad,
BbINO/HEHUM XUMMWYECKMX 3KCMEPUMEHTOB; CMOCOOHOCTM MOHMMATb U MPUHMMATb
MOTWBbI, HAMEPEHNS, NOTUKY W
aprymMeHTbl ApYrmx Npu aHanv3e pasnyHbIX BUAOB YYeOHON AeSTENbHOCTY;

2) NaTPMOTMUYECKOr0 BOCANTAHUS:

LIEHHOCTHOIO OTHOLLIEHWS! K UCTOPMYECKOMY M HayYHOMY HaC/leamnto
OTEYECTBEHHON XMMWUK; YBaXXEHUSI K MPOLIECCY TBOPYECTBa B 061acT TEOpUN K
MPaKTUYECKOTO MPUMOXEHNS XUMWUMW, OCO3HAHWSA TOFO, YTO AaHHble HayKu ecTb
pesynbTaT  AAUTENbHbIX  HAGMOAEHWIA,  KPOMOTAMBLIX  3KCMEPUMEHTa/IbHbIX
MOWMCKOB, NOCTOSIHHOIO TPY/a YUYEHbIX U NPaKTUKOB,



MHTEPEca 1 MNO3HaBaTeNlbHbIX MOTMBOB B MOMYYEHUM U NOCMEAYHOLLEM
aHanM3e MHGopMaLny 0 NepesioBbIX AOCTUXKEHMAX COBPEMEHHOW OTeUYeCTBEHHOM
XUMUK;

3) lyXOBHO-HPABCTBEHHOI0 BOCMMTAHUS:
HPABCTBEHHOIO CO3HAHWS, 3TUYECKOro MOBEeAIEHMUS; CMOCOOHOCTY OLIEHMBATD
CUTYyaLK, CBA3AHHbIE C XMMUYECKMI SIBNEHUSIMU,

W MPVHUMATb OCO3HAHHbIE PeLLeHns, OPUEHTUPYACh HA MOPa/IbHO-HPABCTBEHHbIE
HOPMbI ¥ LeHHOCTW; rOTOBHOCTWU OLIEHMBAaTb CBOE MOBEAEHME M MOCTYMKM CBOUX
TOBapPULLEA C NO3ULMIA HPABCTBEHHbLIX W MPaBOBbIX HOPM M C YYETOM OCO3HAHWS
nocneACTBMIA NMOCTYMKOB;

4) hopMMpOBaHUA Ky bTYpbl 3L0POBbS:

MOHMUMaHWS  LEHHOCTEM 3[0pOBOT0 M 6e30rmacHOro obpasa  XKWU3HW,
Heo6X0AMMOCTN OTBETCTBEHHOIO OTHOLUEHMS K COOCTBEHHOMY (hM3NYECKOMY W
MCUXNYECKOMY 3[10pOBbIO; COONtOAEeHMS nNpaBun  6e30nacHoOro obpalleHns ¢
BeLLecTBamu B ObITY,

MOBCEAHEBHON YXU3HW, B TPYLOBOW AeATe/IbHOCTW; MOHWMaHWS LLeHHOCTW MpaBuJi

WHAVMBWAYaNbHOIO N KONNEKTUBHOMO
6e30MacHOro noBefeHNs B CUTYaUmaX, YrpoXKatowmx 340P0BbI0 1 XU3HW NIIOAENR;

0CO3HaHWS NOCNEACTBUIA N HENPUATUSA BPeLHbIX NPUBbIYEK (YNOTpebneHns
a/IKOronsi, HapKOTUKOB, KYPeHWS);

5) TPyA0BOro BOCMUTAHUS:

KOMMYHVKaTUBHON  KOMMETEHTHOCTM B Y4eOHO-UCCef0BaTeIbCKOWA
[eATeNIbHOCTK,  OOLLUECTBEHHO  MOMIE3HOW, TBOPYECKOW UM [ApyruMx  Bugax
[eATeIbHOCTU; YCTAHOBKM Ha aKTMBHOE y4acTue B peLleHnn NpakTUYecKnx 3atad
COUMabHON HanpasfeHHOCTU (B paMKax CBOEro Kfacca, LUKOMbI); MHTepeca K

MPaKTUYECKOMY M3YYeHNIO NPOgiecCnin pasMYHOro poaa, B TOM
yncne Ha OCHOBE MPUMEHEHMA MPeAMETHbIX 3HAHWA M0 XUMUK;  YBaXKEHUS K
Tpyay, nogam Tpyga v pesynbtatam TPYAOBON [eATENbHOCTM; TFOTOBHOCTU K
0CO3HaHHOMY BbIGOPY WHAMBUAYA/ILHON TPaeKToOpUM 06pa3oBaHmMs, OyayLlel
npogoeccMmn 1 peanu3aumm  COOCTBEHHBLIX XXM3HEHHbLIX TM/1AHOB C  YYETOM
JINYHOCTHbIX WHTEPecoB, CMOCOBHOCTEN K XUMWUW, WHTEPECOB U MOTPebHOCTEN
00LLecTBa;

6) 3KOMOrMYeCKOro BOCNUTaHUS:

3KOJIOrMYECKU Lien1ecoobpa3HOro OTHOLLEHWS K MPUPOAE KakK MCTOUYHUKY
CYLLECTBOBAHMUSA >KM3HW Ha 3emsie; MOHMMaHWA  106abHOMO0  Xapakrepa

3KONOrnyeckmx npobnem, BAMAHUA
9KOHOMMYECKMX MPOLECCOB HA COCTOSHME MPUPOLHON W COLMaIbHOW Cpegbl;
0CO3HaHUA HEeO0H6XOAMMOCTU UCMO/b30BaHMS JOCTVXKEHUA XUMUKN ANS



peLLeHNs BOMPOCOB pPauMOHabHOro NprYPOA0NO/b30BaHNS; aKTUBHOIO
HENPUATUA [EeACTBUA,  NPUHOCALLMX BpeL OKpy»KaroLlen NpupoaHoi
cpefe, YMeHVst MPOrHo3npoBaTh He61aronpusTHbIE 3KONOrMYecKne NocnescTems
npesnpUHMMaeMblX LeNCTBUIA 1 NpeaoTBpalaTh UX; Ha/Mums pasBuToro
3KO/IOMMYECKOr0 MbILLIIEHUS, 3KOMOTMYECKOW KYNbTypbl, OMNblTa

LeATe/lbHOCTY 9KO/IOTMYECKON  HanpaB/IeHHOCTWN, YMEHUA
PYKOBOACTBOBATLCSA MU B NMO3HaBaTe/lbHOW, KOMMYHWUKATVBHOW W COLMabHOM
MpaKTUKe, CMOCOGHOCTM n YMeHUA aKTMBHO  MPOTMBOCTOSATb
naeonornm xemohoouu;

7) LEHHOCTM Hay4YHOro No3HaHUs:

MMPOBO33PEHUNS, COOTBETCTBYHOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTMSA
HayKM M OBLLECTBEHHOW MPaKTUKK; MOHMMaHUS CneunnuKn XUMUA KakK HayKu,
OCO3HaHWs €€ po/in B (POPMUPOBAHWUM PaLMOHANIBHOTO HAYUYHOrO MbILLIEHNUS,
CO3[aHUM LeNIOCTHOIO NpeACTaB/eHMs 00 OKPYXKAKOLWEM MUpe Kak O efMHCTBe
Npuvpoabl U 4enoBeka, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTEN U peLleHuK
Npo6nemM COXpPaHEHWS NPUPOAHOIO pPaBHOBECUS; YOEXAEHHOCTM B  0COOONA
3HAYMMOCTN XUMUW A/ COBPEMEHHOM UMBWAM3AUMU: B €€ T'yMaHUCTUYECKOWA
HanpaB/IEHHOCTN W BaXHOM pPoONM B CO3[4aHWM HOBOM 6asbl MaTepuanbHONA
KyNbTypbl, B  PeLeHUn rnobasibHbIX NpPobneM  YCTOMYMBOrO  PasBUTUS
YesioBeYeCTBa - CbIPbEBOM, 3JHEPreTMYEeCKOW, MULLEBOM W 3KONOrMYECKOM
6e30MacHOCTH, B Pa3BUTUM MeAMLMHbLI, 06ECMeYeHMI YCNOBUIA YCNELLHOro Tpyaa U
3KOMOTNYECKA KOMMOPTHON HKM3HW KaXKAOro 4neHa OOLLECTBA; ECTECTBEHHO-
Hay4YHON rPamOTHOCTW: MOHUMAHWSA CYLLHOCTU METOLOB MO3HaHWSA, UCMO/b3YeMbIX
B €CTECTBEHHbIX HayKaX, CMOCOOGHOCTM MCMO/b30BaTh NOMyYaeMble 3HaHWUSA AN
aHanM3a 1 OOBACHEHWSA SBMIEHWIA OKPYXKAKOLEero mupa v MpPOUCXOAAWMX B HEM
M3MEHEHWNI, YMeHUS [enaTb 0O0CHOBaHHble 3aK/OYEeHMS Ha OCHOBE HayuHbIX
(haKTOB 1M WUMEOLWMXCA [AHHBbIX C LeNnbi MofyvyeHWs OOCTOBEPHbIX BbIBOAOB;
CMOCOGHOCTM CaMOCTOATE/IbHO UCMO/b30BaTh XMMUYECKME 3HAHUA A1
peLleHns NPo6sieM B peasibHbIX XXMU3HEHHbIX CUTYaLUsX; MHTepeca

K MO3HaHWIO, UCCNef0BaTe/IbCKON AeATeNbHOCTY;

FOTOBHOCTM W CMOCOBGHOCTM K  HenpepbiBHOMY  06pa3oBaHUIO ¥
CamMo06pa3oBaHnO, K aKTUBHOMY TOMlYYEHUIO HOBbIX 3HaHWA MO XUMUU B
COOTBETCTBUM C YKMU3HEHHbLIMW MOTPEOHOCTAMU; MHTepeca K 0CO6eHHOCTAM Tpyaa
B pa3/NIMyHbIX ctepax NPodeccnoHabHOM
[eATeNbHOCTH.

METAMNPEOMETHbBIE PE3YJIbTATbI



MeTanpegMeTHble pe3y/ibTaTbl OCBOEHUS MPOrpammbl MO0 XMMUWM Ha YPOBHe
cpeaHero o6uero obpasoBaHnsA BKIKOYAKOT:

3Ha4MMble ans (hopmMunpoBaHus MUPOBO33PEeHNA 06yyatoLmxcs
MeXAUCUUNINHapHble (MeXnpeaMeTHble) 06LeHayyYHble MOHATUSA, OTpaKaroLme
LLeNOCTHOCTb  Hay4YHOW KapTWHbI Mupa U Cneunduky METOA0B MO3HAHWS,
MCNONb3YeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLEeCTBO, SHEPrus, ABMeHNe,
MpoLecc, cucTeMa, HayuHbIA (hakT, NPUHLMM, rMnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, ucCnefoBaHue, HabMOAEHWE, W3MepeHue, 3KCMEPUMEHT U Apyrue);
YH/BEpCa/IbHble  y4ebHble [feicTBust  (No3HaBaTeslbHble, KOMMYHWUKaTUBHbIE,

PErynsiTUBHbIE), obecneymBatoLLme (hopmmpoBaHme (hYHKLMOHaNbHOA
rPaMOTHOCTM U COLMANbHOW KOMMNETEHLIMN 06BYYatOLLINXCS;
CMOCOGHOCTb 06yyaroLLmXCH MCcNoNb30BaTh OCBOEHHble

MEXANCLMNINHAPHbIE, MUPOBO33PEHYECKME 3HAHWUS W YHUBEpCasibHble Y4ebHble
AEACTBUA B NO3HABATE/IbHOM M COLMANbHON NPaKTUKE.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXarT OB/afeHNe YHUBEPCa/IbHbIMM
y4yebHbIMM  NO3HaBaTe/IbHbIMKM,  KOMMYHWUKATUBHbIMW U PErynsTUBHbIMA
[eACTBUAMM.

lNo3HaBaTeNbHbIe YHUBEPCA/IbHbIE YUYeOHbIe [eCTBUSA

1) 6a30Bble N10rM4ecKmne aencTBUS:

CaMoCTOATE/IbHO  (hOopMynMpoBaTb U akTyanmsupoBaTb  MpPo6nemy,
paccMaTpuBaTb €& BCECTOPOHHE;  OMnpefensaTb Uen [eAaTeflbHOCTW, 3afjaBas
napameTpbl U KPUTEPUN UX
[OCTVDKEHUSA, COOTHOCUTbL pe3y/ibTaTbl AeATeNIbHOCTM C MOCTaB/IEHHbIMU LeNSAMMK;
MCNOMb30BaTb MPU OCBOEHUW 3HAHWI NPUEMbI TOMMYECKOro MbILLIEHWS: BbIAENATb
XapaKTepHble  MPU3HAaKM  MOHATMA 1M yCTaHaBNMBaTb MX  B3aMMOCBS3b,
MCNONb30BaTb COOTBETCTBYHOLLME MOHATUA 419 0OBACHEHUSA OTAE/bHbIX PaKToB K
SBNEHWIA;

BbIGMPaTb OCHOBAHWA 1 KPUTEPUM A1 KNacCU(hUKaLMmn BELLECTB
XUMUYECKNX peakUmii; ycTaHaBNMBaTb MPUYUHHO-C/IEACTBEHHbIE CBA3W MeXay
N3y4yaeMbIMU SBNEHUAMMW;  CTPOWUTbL JIOrMYECKMe pacCyXaeHus (MHAYKTUBHbIE,
[eLYKTUBHbIE, MO aHaiornM), BbISBIATb 3aKOHOMEPHOCTM K MPOTUBOPEYMS B
paccMaTpuBaeMblX ABNEHUAX, (HOPMY/IMPOBATL BbIBOAbI U 3aKNHOUYEHUS; MPUMEHSATb
B Mpouecce MO3HaHWA WCMO/b3yeMble B XMMUW CUMBOSIMYECKME (3HAKOBbIE)
MoZenu, npeobpasoBbiBaTb MOAENbHbIE MNPEACTABEHNA - XUMUYECKUM 3HaK
(cumBON) 3nemMeHTa, XMMUYeckas (opmyna, ypaBHeHME XMMUYECKOW peakumm -
MNPV pelieHnn Yy4ebHbIX MO3HaBaTeNbHbIX W MNPaKTUYEeCKMX 3afay, MPUMEHSATb



Ha3BaHHblE MOJAENbHbLIE MPEACTaBNEHNA ANA BbIABNEHUA XaPaKTEPHbLIX MPU3HaKOoB
n3yvyaembIX BeELLECTB N XUMUNYECKNX peaKMMM.

2) 6a3oBble UccnefoBaTe/IbCKUE AeNCTBUS:

B/1afleTb OCHOBaMW METOZO0B Hay4YHOr0 MO3HaHWSA BELLECTB U XUMUYECKUX
peakuu; opMynmpoBaTb UenM M 3adadM  UCCNefoBaHMs,  MCMOJb30BaTb
MOCTaB/IEHHbIE U CAMOCTOSATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayecTse
MHCTPYMEHTa MO3HaHMS W OCHOBbI ANs (DOPMUPOBAHMA TUMNOTe3bl M0 MPOBEPKE
MPaBWNbHOCTM BbICKa3bIBAEMbIX CYXKAEHWUIA; BNafeTb HaBbIKaMW CaMOCTOATENbHOMO
NNaHMPOBaHNUA W NPOBEAEHUS YUYEHUYECKNX 3KCMEPVMEHTOB, COBEPLUEHCTBOBATH
YMeHUs Habnoaatb 3a X0A0M Mpouecca, CaMOCTOATE/IbHO MPOrHO3MPOBaTh €ro
pesynbTar, PopMynMpoBaTh 0606LLEHNA 1 BbIBOAbI OTHOCUTENILHO AOCTOBEPHOCTU
pe3ynbTaToB WUCCMeA0BaHMS, COCTaBNsATb 0BOCHOBAHHbLIA OTYET O NPOAENaHHOW
paboTe; npuobpeTaTb OMbIT YYEHUYECKOW WCCNefoBaTeNIbCKOW U MPOEKTHOW
AeATeNbHOCTU, MNPOSIBNATbL CMNOCOOGHOCTb U FOTOBHOCTb K CaMOCTOSATE/IbHOMY
MOMCKY METO[OB PeLUeHMs] MPaKTUYECKMUX 3afa4y, MPUMEHEHUIO pPas/INYHbIX
MEeTO/0B MO3HaHUS.

3) paboTa ¢ uHopMaLueil:

OPUEHTUPOBATLCA B Pa3/INYHbIX WCTOYHMKAX WH(opMauuyu  (Hay4Ho-
nonynspHas /nuTepaTypa XUMWYECKOTO COAEPXKaHWs, CrpaBOYHble MOCO6MS,
pecypcbl MIHTepHeTa), aHa/IM3MpoBaTh MH(OPMaLMIo pas/iMyHbIX BUAOB M (HOPM
npeacTaBneHuns, KPUTUYECKN OLEeHMBaTb eé NOCTOBEPHOCTb n
HENpPOTMBOPEUMBOCTL;,  (DOPMYNMPOBATL 3amnpocbl U MPUMEHATb  Pa3/INYHbIE
MEeTOAbl NpU Moucke M 0T6ope WH(OpMaUMK, HEOOXOAUMOWN ANA BbIMOSIHEHUS
yuyebHbIX 3afay ornpefenéHHOro Tuna;,  npuobpetaTb OMbIT UCMO/b30BaHUA
MHHOPMALIMOHHO-KOMMYHUKATUBHbIX
TEXHONOTMA W PasINYHbIX MOUCKOBbLIX CUCTEM;  CaMOCTOATE/IbHO BblOMpaTh
ONTUMaNbHYKD  (JOpMYy  MNPeACTaB/IeHMs  MHGopmauum  (CXembl,  rpagnkm,
anarpammbl, Tabnuubl, PUCYHKU W APYrUe); UCMOMb30BaTb HAYUHbIA $3blK B
KayecTBe CpeAcTBa npu pabote € XUMWUYECKON WHDopMauUMein: NpPUMEHSTb
MeXnpeaMeTHble ((PU3nYecKne N maTeMaTUYeCKUe) 3HaK1 U CUMBOSbI, POPMYIbl,
abbpeBmaTypbl, HOMEHKNATYPY;

MCMO/b30BaTb 3HAKOBO-CUMBO/IMYECKME CPeACTBA HarNsaHOCTK,

KoMMyHMKaTUBHbIE YHUBEPCa/bHbIe yUebHble AeiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYLLECTBY 06CY»/aeMoli TeMbl B XOZ€ Ananora u/vunm



OVCKYCCUM,  BbICKasblBaTb  naen,  (OPMynMpoBaTb  CBOM  MPEAsIoXKeHus
OTHOCMTE/LHO BbIMO/HEHVS MPE/IOKEHHOI 3a4aul;

BbICTYMNaTb C NPe3eHTauunen pesybTaToB No3HaBaTeIbHON AeATENIbHOCTH,
MOMYyYeHHbIX CAMOCTOSATE/IbHO MM COBMECTHO CO CBEPCTHMKAaMU MPU BbINO/HEHNN
XMUMUYECKOr0 3KCMepMMeHTa, MPaKTUYeCKONn paboTbl MO MCCMef0BaHWUIO CBOWCTB
M3yyaeMbIX BELLECTB, peanm3aumm y4yebHOro npoekTa, u opmynMpoBaTb BbIBOAbI
Nno pesynbTaTaM MPOBEAEHHbIX WUCCNefoBaHWA MyTEM COrfacoBaHuWs NO3ULMIA B
X0[e 06CyXAeHNA N 06MeHa MHEHUAMM.

PerynsiTuBHble YHUBEPCa/IbHbIe YYebHble AeCTBUSA:

CamMOCTOATENIbHO M1aHWPOBaTb W OCYLLECTB/IATL CBOK MO3HABATE/IbHYIO
[eATeNIbHOCTb, Onpefensas eé uenu W 3afadu, KOHTPOAMPOBaTb U MO  Mepe
Heo6X0AMMOCTN  KOPPEKTUPOBATb MNpeAnaraeMblii  anroputm  AeACTBUA  Npu
BbIMOMIHEHUN  YYebHbIX U WCCMef0BaTeNIbCKMX 33a4y, BblGMpaTb Hambosnee
3PPEKTMBHBIN CMOCO6 KX pelleHnss ¢ YYETOM MOMYYEHWUS HOBbLIX 3HAHWIA 0
BELLLeCTBaxX Y XUMUYECKUX peaKumsX;

OCYLLIECTBNATb CAMOKOHTPO/Ib AeATEe/IbHOCTM Ha OCHOBE CamMoaHa/m3a
CaMOOLLEHKN.

MPEOMETHbBIE PE3Y/JIbTATbI

MpeaMeTHble pe3y/bTaTbl OCBOEHMS NPOrpamMmmbl M0 XMUMUK Ha Yrny6n1EHHOM
YPOBHe Ha YpOBHe CpefHero o6Lero 06pasoBaH1s BKIHOYAKOT Crieuuduyeckme o
y4yebHOro npegmMeTa «XnMns» HayuHble 3HaHWUS, YMEHUS 1 CNocobbl AeNCTBUIA MO
OCBOEHWIO, UHTEprpeTaumMm n npeobpasoBaHNIO 3HaHWIA, BUAbI AEATENIbHOCTA MO
MO/lyYEHUIO HOBOFO 3HaHMA W MPUMEHEHWIO 3HAHWA B Pa3/INYHbIX Y4YEOHbIX
CUTYaumax, a Takke B peasibHbIX XXU3HEHHbIX CUTYyaLMsaX, CBA3aHHbIX C XUMUeN. B
nporpaMme Mo XWMUW NpPegMETHble pe3y/ibTaTbl MpeAcTaB/leHbl N0 rofam
U3yYeHus.

10 KNTACC

[MpeAMeTHbIe pe3ynbTaTbl OCBOEHNS  Kypca <<OpFaHI/Il-IeCKaFI
XUMUA» OTPaKalOT:

ChopMUPOBAHHOCTb MPEACTABNEHWIA: 0 MECTE U 3HAYEHUM OPraHNYECKON



XMUN B CUCTEME eCTECTBEHHbIX HayK U eé ponn B 06GecrneyeHMn YCTOMYMBOIO
pa3BUTMS YeNOBeYeCTBa B pPeLleHun NpPo6sieM 3KOIOrMYeCKOW, SHEPreTUYeCcKom u
NULLEBO 6e30MacHOCTK, B PasBUTUM MeAMUUHBI, CO3[4aHUN HOBbLIX MaTepuasnos,
HOBbIX NCTOYHWKOB 3Heprum, B obecneyeHnn paunoHasibHOro
NpUPOAO0NONL30BaHNS, B (DOPMUPOBAHWM MUPOBO33PEHUS U OOLLEN KyNbTypbl
Ye/IOBEKA, a TaKkXKe 3KOM0rMyeckn 060CHOBaHHOIO OTHOLLEHWS K CBOEMY 3[0PO0BbIO
W MNPUPOAHOW Ccpede; BNafeHWe CUCTEMOM XMMUYECKUX 3HaHWIA, KoTopas
BK/IHOYaET: OCHOBOIoO/aratoLwme noHATUA — XUMUYECKUIA 3/1EMEHT, aToM, S4p0 W
3NEKTPOHHAasA 0060n04Ka atoma, S-, p-, d-aTOMHble Op6buTann, OCHOBHOE W
BO36YXXAEHHOE COCTOSIHUA aToMa, rmopuamsaums aTtoMHbIX opbuTanein, WOoH,
MONIeKy/la,  BaIeHTHOCTb,  3/IEKTPOOTPULLATENIbHOCTb,  CTEMEeHb  OKWUC/EHUS,
XMMUYEeCKas CBA3b, MOJ/b, MOMSPHas Macca, MONAPHbIA 00bEM, YrnepoaHbIi
CKenet,  (DYHKUMOHaNnbHas  rpynna, pagvkan,  CTPYKTYpHble  (hOopMy/ibl
(pa3BépHYTble,  COKpalL&HHble,  CKEeNeTHbIE),  M30Mepusi  CTPYKTYpHasd U
MPOCTpPaHCTBEHHaA (reoMeTpuyeckast, OMTUYECKas), W30Mepbl, FOMO/IOrMYECKUI
pAaf, roMOMOrW, YrneBOLOPOAbl, KWUCMOPOA- U a30TCOAepKallue OpraHuyeckue
COeIMHEHNS, MOHOMep, MO/IMMepP, CTPYKTYPHOE 3BEHO, BbICOKOMOJEKY/ISIPHbIE
COeJUHEHVS; TeOpUK, 3aKOHbI (Mepuoanyecknin 3akoH . V. MeHgeneesa, Teopus
CTPOeHMs opraHnyecknx sewects A. M. byTnepoBa, 3aKOH COXpaHeHUs Macchbl
BELLECTB, 3aKOH COXPaHEHWA U MpPeBpaLleHNs 3Heprum npu  XMMUYECKUX
peakumsax), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XUMWUK, MUPOBO33PEHYECKME
3HaHWA, fieXawe B OCHOBE MOHMMAHWA MPUYUHHOCTM U CUCTEMHOCTY
XUMUYECKMX SIBMEHWIA; MpefcTaBNeHns 0 MexaHM3MaxX XUMWUYECKUX peakuuia,
TEPMOANHAMUYECKNX W  KUHETUYECKMX 3aKOHOMEPHOCTSX WX MNPOTEKaHWs, 0
B3aVIMHOM B/IUSHUW ATOMOB W Tpynmn aTtoMoB B MoOfeKynax (MHAYKTUBHBIA K
Me30MepPHbIA addeKTbl, opueHTaHTbl | 1 1l pofa); hakTonormyeckme CBefeHus o
CBOWMCTBaX, COCTaBe, MOyYyeHWM U 6E30MaCHOM WCMOMb30BaHUN  BaXKHEMLLUNX
OpPraHMYecKMX BeLLECTB B ObITY U MPaKTUYECKON [eATe/lbHOCTM YesloBeKa, 06LLmX
Hay4HbIX MPUHLUMNAX XMMWUYECKOro Mpom3BOACTBA (Ha MpUMepe NPOM3BOACTBA
MeTaHoMa, nepepaboTkM  HeT); CPOPMUPOBAHHOCTL YMEHWIA:  BbISABNATb
XapaKTepHble NMPU3HaKK MOHATUIA, YCTaHaBNMBaTb MX B3aMMOCBS3b, MCMNO/b30BaTb
COOTBETCTBYIOLLME MOHATMS NPU  OMNMUCaHWM COCTaBa, CTPOEHUS W CBOWCTB
OpraHNYecKnX CoeJUHEHN; CHOPMUPOBAHHOCTb YMEHWIA:

MCNONb30BaTb XUMWYECKYH) CUMBOJIUKY A1 COCTaB/IEHUS MOMEKYNAPHBIX W
CTPYKTYPHbIX (pa3BépHYTbIX, COKPALLEHHBIX U CKENETHbIX) POPMYN OpraHU4ecKmx
BELLECTB;,  COCTaBMATb YPaBHEHWA XMMUYECKMX pPeakuMin 1 packpbiBaTb WX
CYLLHOCTb: OKWNCNNTENbHO-BOCCTaHOBUTENbHbIX peakuui MOCPeLCTBOM



COCTaB/IEHNA 3MIEKTPOHHOIO 6GasiaHca 3TUX peakuuid, peakumii MOHHOro ObMeHa
MYTEM COCTaB/IEHUSI UX MOMHbIX U COKPALLEHHBIX MOHHbLIX YPaBHEHWIA;
N3roTaBNMBaTb MOAENN MOMEKYN OpraHUYecKnX BELLECTB Ana UancTpaumum
MX XUMWUYECKOro M MPOCTPAHCTBEHHOrO CTPOEHUS; CHOPMMUPOBAHHOCTL YMEHMIA:
YyCTaHaBNMBaTb NPUHAANEXKHOCTb U3YUYEHHbLIX OPraHMYeCcKUX BELLECTB M0 UX
COCTaBY W CTPOEHMIO K ONpeAenéHHoMy Knaccy/rpynrne COeAVHeHWI, [aBaTb UM
HasBaHMS M0 cucTtemaTuyeckonm HomeHknatype (IUPAC) wu  npuBoanuTb
TpVBMasIbHbIE Ha3BaHUA ANS OTAENbHbIX MPefcTaBuUTeNell OpraHNYecKnx BeLLEeCTB
(3TneH, aueTwneH, TONYyon, FNUEPWUH, 3TUIEHTIMKOMb, (PeHo, (opmanbaerns,
aueTanbaerus, aueTtoH, MypaBbMHAA KWUCIOTa, YKCYCHasd KWUCNOTa, CTeapuHOBas,
O/NIeVHOBasA, Ma/IbMUTUHOBASA KWUCOThI, [ALUWH, anaHuH, ManbTo3a, (PPyKTO3a,
aHWIWH, LUBWUHWUA, U30NPEH, X/IOPOMPEH, CTUPON 1 ApYrue);
C(hOpPMMPOBAHHOCTb YMEHUA ONpefensTb BUL XMMUYECKOW CBA3Y B

OpraHNYecKux coefnMHeHNsX (KOBa/leHTHas M WOHHas CBA3b, O- U J1-CBA3b,
BOAOPOAHaA CBA3b); CHOPMUPOBAHHOCTb YMEHUS NMPUMEHSATL MOSIOXKEHUS Teopun
CTPOEHUA opraHnyecknx BewlecTs A. M. byTnepoBa /1 06bSCHEHNS 3aBUCUMOCTH
CBOMCTB BeLLECTB OT UX COCTaBa U CTPOEHMS;

CPOPMMPOBAHHOCTb  YMEHWI  XapaKTepu3oBaTb  COCTaB,  CTPOEHMUe,
(M3nyeckme N XMMUYECKMEe CBOMCTBA TUMWUYHBLIX MPeLCTaBUTENEN PasINYHbIX
K/lacCOB OpraHNYeckKnx BeLecTB: alkaHOB, LMK/I0a/1KaHOB, &/IKEHOB, a/IKafMeHOB,
TKMHOB, apoMaTUYecKnMX YrneBoAopOoLOB, CMNMPTOB, aNbAernaoB, KeTOHOB,
KapOOHOBbIX KWUCMOT, MPOCTbIX U CNOXHBLIX 3()MPOB, XXMPOB, HUTPOCOEAUHEHUI 1
aMWHOB, aMMWHOKMUCNOT, 6enKkoB, YrneBofoB (MOHO-, AM- K MNOAMUCaxapuios),
WNMOCTPUPOBaTb ~ FEHETUYECKYIO  CBSI3b  MEXAY  HUMW  YypaBHEHUSMU
COOTBETCTBYIOLUMX XMMUYECKMX pPeakuMin C MCMOMb30BaHWEM CTPYKTYPHbIX
(hopmyn; ChHopMUPOBAHHOCTb YMEHUS NOATBEPXKAATb HA KOHKPETHbLIX MpuMepax
XapakTep 3aBUCUMOCTU PeakLMOHHON COCOBHOCTN OPraHNYecKnX CoeUHEHNI OT
KpaTHOCTM 1 TWMa KOBaJIEHTHOM CBA3N (0- U N-CBSA3W), B3aMMHOI0 B/IVSHUA aTOMOB
W rpynn aTtoMoB B MOJeKyfaxX; CHOPMUPOBAHHOCTb YMEHWSA XapaKTepu3oBaTb
WCTOYHVKM YINEBOAOPOAHOIO Cbipbs (He(Tb, NPUPOAHbLIA a3, Yronb), CNocobbl
ero rnepepaboTkM U MNpPaKTUYeCKoe MpPYMEHeHMe MPOAYKTOB MnepepaboTKu;
CPOPMUPOBAHHOCTb  BMaJEHUSA CUCTEMOM 3HaHUA O eCTECTBEHHO-HAYUHbIX
MeTOfax Mo3HaHWs - HabNHOAEHNMN, N3MEPEHUI, MOAE/TMPOBAHNM, IKCMEPUMEHTE
(peaslbHOM U MbIC/IEHHOM) U YMEHUSA NPUMEHSATb 3TW 3HaHUS;

C(hOPMMPOBAHHOCTb YMEHWS NPUMEHSTb OCHOBHbIE OMepauyn MbIC/IMTENbHOM
[eATENbHOCTU — aHa/M3 U CUHTE3, CpaBHeHWe, 0606LLeHMe, CUCTemMaTM3auuio,
BbISIBNIEHNE NMPUYMHHO-CNEACTBEHHbIX CBA3E — AN U3YYEHWs CBONCTB BELLECTB W
XUMWUYECKMX peakuunii; cthOpMUPOBAHHOCTb YMEHWIA: BbISIBNATb  B3aVIMOCBSI3b



XUMUYECKUX 3HAHWIA C MOHATUAMWU U NpeLCcTaBNeHUAMU [PYrnxX ecTeCTBEeHHO-
Hay4yHbIX NPeAMeToB AN 60/ee  OCO3HAHHOr0  MOHWMAaHWA  CYLLHOCTW
MaTepuasibHOr0  eAMHCTBA MWPa, WCMOMb30BaTb CUCTEMHblE  3HAHMA MO
OpraHM4yeckonm XUMuMM AN 00bACHEHUS W MPOrHO3MPOBAaHWS ABMEHWUIA, VMEKOLLMX
€CTECTBEHHO-Hay4YHY0  npupody; CHHOPMUPOBAHHOCTb YMEHMWIA:  MPOBOAUTL
PacyéTbl M0 XUMWYECKUM (OPMynamMm W YpaBHEHUAM XUMUYECKUX peakuuin ¢
MCMO/b30BaHNEM  (hM3MYECKMX BeNMYMH (Macca, O06bEM ra30B, KOJIMYECTBO
BELLECTBA), XapaKTepu3yHLIMX BeLLecTBa C KO/IMYECTBEHHOW CTOPOHbI: PacyéTbl
N0 HaxXOXAEHUO XMMWYECKOW (OPMYy/bl BeLlecTBa MO WM3BECTHbIM MaCCOBbIM
[0NSM XUMUYECKUX 3/IEMEHTOB, MPOAYKTaM CropaHus, nA0THOCTU ra3o06pasHbIX
BELLECTB;  C(HOPMMPOBAHHOCTb YMEHMWA: MPOrHO3MpoBaTh, aHaIM3NPoBaTb U
OLeHMBaTb C MO3ULMIA 3KOMOrMYecko 6e30MacHOCTM MOCMeACTBUA ObITOBON U
MPON3BOACTBEHHOW [eATEeIbHOCTM Ye/OBEeKa, CBA3AHHOW C MepepaboTKOoW BeLLecTs,
MCMNOMb30BaTh MOMYYEHHbIE 3HAHUA 41 NPUHATUA TPaMOTHbIX PeLUeHWd Npob6/em
B CUTYyaLMAX, CBA3AHHbIX C XMMWER; CHOPMUPOBAHHOCTL YMEHWUIA: CAMOCTOATE/IbHO
M1aHNPOBaTb U MPOBOAUTbL XUMUYECKWIA 3KCNEePUMEHT (NOsyyYeHne U U3yyeHue
CBOMCTB OpraHM4yecKMX BELLECTB, KayeCTBEHHble peakuuy YrneBo0pOLOB
Pa3/INYHbIX KNaccoB W KWUCNOPOACOAEPXKALLMX OpraHMYecKMX BELLECTB, peLleHue
3KCMEPUMEHTa/IbHbIX 3afady MO pacrno3HaBaHWUIO OpPraHMYyecKMX BeLecTB) ¢
cobnofeHnem npasun 6e3onacHoOro obpatleHns ¢ BewecTeaMn M nabopaTopHbIM
obopyfoBaHuMeM, (hOpMy/nMpoBaTb  Le/fb  WUCCNefOBaHWsA, NPeACTaBnsaTb B
pasfiM4yHOM (hopMe pe3ynbTaTbl 3KCNEPUMEHTa, aHa/IM3MPOBaTb W OLEHMBATHL WX
[0CTOBEPHOCTL; CHOPMUPOBAHHOCTL YMEHMWIA:

cob/ogath npasmna 3KOMOrMYECKN LieNecoobpasHOro noeefeHnst B ObITy W
TPYAOBON [OeATENbHOCTU B LIENSX COXPaHEHWUS! CBOEro 3[0POBbS, OKPYXKatoLleit
NPUPOAHON cpefdbl U [AOCTMXKEHMA €€ YCTOMYMBOrO pasBMTUA;  OCO3HaBaTb
0MacHOCTb TOKCUYECKOr0 AENCTBUSA Ha XKUBbIE OPraHn3Mbl
ONnpeaenéHHbIX OpraHnYyeckKMx BeELLECTB, MOHWMMaA cMmbicn nokasatena [4K;

aHa/IM31poBaTh Lie/Ieco0bpa3HOCTb MPUMEHEHUS OpraHNYeCKMX BELLECTB B

MPOMBILIEHHOCTM W B ObITY C TOYKM 3PEHUA COOTHOLUEHUA PUCK-NMOMb3a;
CPOPMMPOBAHHOCTb  YMEHWMIA:  OCYLLECTBAATL  LiefieHanpas/ieHHbIA  MOWCK
XUMUYECKOW MH(opMaLMN B Pa3IMYHbIX UCTOYHMKAX (Hay4yHas W y4yebHO-Hay4YHas
NnnTepaTypa, CPeacTBa MaccoBon MHopmaumn, VIHTEPHET 1 ApYrue), KpUTUYECKN
aHaIM31PoBaTb XMMUYECKYHO MH(OpMaLMIO, nepepabaTbiBaTh €& U UCMOo/b30BaTh B
COOTBETCTBUM C MOCTaB/IEHHOW Y4e6HOW 3aaqeil.

11 K/NTACC

MpeameTHble pe3y/bTaTbl OCBOEHWS Kypca «O6Was 1 HeopraHuyeckas
XUMUS» OTpaXKatoT:



CPOPMMPOBAHHOCTL MPEACTaBNEHWIA: O MaTepuasibHOM ef4UHCTBE  MUpa,
3aKOHOMEPHOCTAX 1 MO03HaBaeMOCTU SBMEHUM NPUPOAbI, O MECTe W 3HAYeHUM
XVMUW B CUCTEME ECTECTBEHHbIX HayK W eé ponn B 0GECrneveHnn YCTONYMBOIO
Pa3BUTUSA, B PELLUeHUM MPOGNEM 3KONOrMYECKON, 3HEpreTUYeckoh M MULLEBON
6e30MacHOCTN, B PasBUTUN MeAMLMHbI, CO3[aHWM HOBbLIX MaTepuanoB, HOBbIX
NCTOYHUKOB 3HEPrMK, B 06ECMeYEeHUN paLMOHaIbHOr0 MPUPOAONO/b30BaHNs, B
(hopMMpOBaHUM  MUPOBO33PEHUS W OOLWE Ky/lbTypbl YeNoBeKa, a Takxke
9K0M0rnyeckn 06OCHOBAHHOIO OTHOLLEHMSI K CBOEMY 3[0POBbIO M MPUPOAHON
cpefe; BNageHne CUCTEMON XMMUYECKNX 3HAHUIA, KOTOpas BK/IHOYAET:

OCHOBOMoOMaraloLwme MNOHATUA - XUMWUYECKUA 3N1EMEHT, aToM, $4p0 aToma,
M30TOMbI, 3/IEKTPOHHaA 060/104Ka atoma, S-, p-, d-aToOMHble opbuTan, OCHOBHOE 1
BO3OY)XAEHHOE COCTOSIHMS aToMa, rmopuausaumst aTtoOMHbIX OpbuTanein, WoH,
MOJNIEKYNa,  B&/IEHTHOCTb,  3M1eKTPOOTPULATENBHOCTL,  CTENEHb  OKUCMEHUS,
XMMUYeCcKas CBA3b (KOBa/leHTHas, WOHHas, MeTa//iIMyeckasl, BOLOPOAHas),
KpUCTaIIMYeCcKad pellétka, XMMUYecKas peakuusi, pacTBop, 3/1EKTPO/IUTSI,
He3NeKTPONNTbI,  3NMEKTPO/IUTMYECKad [Auccoumaums, CTeneHb Auccoumaunu,
BOAOPOAHbLIA  NOKasaTe/lb, OKUC/UTENb, BOCCTAHOBWTENb, TEM/IOBOM 3PREKT
XUMUYECKON peakLmmn, CKOPOCTb XMMMUYECKON peakuum, XMMUYECKOE PaBHOBECUE;
TEOpUM W 3aKOHbI (TEOpUs 3NEKTPONUTUYECKOW Amccoumaumn, nepuoanveckuii
3akoH [.M. MeHaeneeBa, 3aKOH COXPaHeHUA MacChl BELLECTB, 3aKOH COXPaHEHUA U
NpeBpaLLeHnsa JHEPTUM NMPU XUMUYECKUX peakumax, 3aKOH MOCTOAHCTBa COCTasa
BELLECTB, 3aKOH [EeNCTBYHLIMX MacC), 3aKOHOMEPHOCTW, CUMBO/IMYECKUN A3bIK
XAMUKW,  MUPOBO33PEHYECKMEe 3HAHWA, JfeXallme B  OCHOBE  MOHUMaHWUA
MNPUYUHHOCTM U CUCTEMHOCTU  XUMMWYECKUX  SIBMIEHUA;  COBPEMEHHbIE
NpeacTaBNeHna 0 CTPOEHMM BellecTBa Ha aTOMHOM, WOHHO-MOEKYNAPHOM U
HaAMOJIEKY/IAPHOM  YPOBHAX; MNPeACTaB/IeHNs 0 MexaHu3max XUMUYeCKUX
peakuuin, TepMOAUHAMUYECKUX W KUHETUYECKUX  3aKOHOMEPHOCTSX WX
NpoTeKaHNA, 0 XMMWUYECKOM PaBHOBECWUW, pacTBOpax W AUCMEepPCHbIX CUCTemax;
(hakTONOrMYeckme CBefeHUs O CBOWCTBax, COCTaBe, MOMyYeHWM W 6e30MacHOM
MCNONb30BAHUN BAXXHENLLNX HEOPraHNMYecKUX BELLECTB B ObITY M MPaKTUYECKOM
[EeATeNlbHOCTM  YenoBeKa,  OOWMX  Hay4HbIX  MpUHUMNAX — XMMWYECKOro
MPOM3BO/ACTBA; CHOPMUPOBAHHOCTb YMEHWIA: BbISBNATbL XapaKTepHble MNPU3HaKu
MOHATUHN,
yCTaHaBMBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLLUME MOHATUA NpU
OMMCcaHUN HEeOPraHNYeCKNX BELLECTB U UX NMPeBPaLLEHN;

ChOPMMPOBAHHOCTb YMEHWUS WCMOMNb30BaTb XMMUYECKYHD CUMBOJSIMKY AN
COCTaBfeHMss  (JOpMyN  BEWECTB W YPaBHEHUA  XMMUYECKMX  peakuuid,
cuctemaTnyeckyto HomeHknatypy (IUPAC) u TpuBManibHble Ha3BaHUS OTAE/bHbIX



BELLECTB; CHOPMMPOBAHHOCTb YMEHWA OMpefensTb Ba/IeHTHOCTb W CTEMNeHb
OKUC/IEHNSI XMMMWYECKUX 3/IEMEHTOB B COEAMHEHMUAX, BUL XUMWUYECKOW CBS3N
(KoBaNleHTHasA, MOHHas, MeTa//Inyeckasi, BOAOPOAHAs), TWUM  KPUCTIMYECKON
PELIETKN KOHKPETHOrO BELLEeCTBa; CHOPMMPOBAHHOCTb YMEHWUA OOBACHATb
3aBMCUMOCTb CBOWCTB BELECTB OT BMAA XMMUYECKOW CBA3M UM Tuna
KPUCTA/ININYECKOA PELIETKN, OOMEHHbIA U [AOHOPHO-aKUENTOPHbIA  MeXaHWU3Mbl
06pa3oBaHus KOBa/IEHTHOW CBA3N; chopmMm1pPOBaHHOCTL YMEHMWIA:
Knaccuguumposatb: HeopraHM4Yeckue BeLLecTBa MO WX COCTaBy, XMMMUYeCKue
peakuum no pasiMyHbIM npu3Hakam (41Ciy W COCTaBy pearvpyroLimX BeLLecTs,
TernnoBoMy 3(MMEKTY peakumn, WU3MEHEHMIO CTereHel OKWUCNEHUS 3/1EMEHTOB,
06paTMMOCTX, Y4acTUO KaTanmsatopa W [pyrue); CaMoCTOATE/IbHO BbIGMPaTb
OCHOBaHWA ¥ KpUTEPUM ANA KNacCU(MKaLMN U3yYaeMblX BELLECTB U XMMUYECKUX
peakuuii; CHOPMUPOBAHHOCTb YMEHMSi PacKpblBaTb CMbIC/T MEPUOANYECKOrO
3akoHa [O. W. MeHpeneeBa W [AEMOHCTPUPOBATL €ro0 CUCTEMATUSMPYHOLLYIO,
OOBACHUTENBHYIO U MPOTHOCTUYECKYID (YHKUMW; CHOPMUPOBAHHOCTL YMEHWIA:
XapakTepu3oBaTb 3/IEKTPOHHOE CTPOEHMe aTOMOB U WMOHOB  XMMMWYECKUX
3/1EMEHTOB NepBOro-4eTBEPTOro NepnooB

Mepvoanyeckoin  cuctembl AW, MeHaeneesa, NCMNonb3ysa MOHATUA

«3HEPreTUYeCKme YPOBHWU», «3HEPreTMyecKue NoAypPOBHWU», «S-, p-, d-aTOMHble
opbutann», «OCHOBHOE U BO30Y>XAEHHOE 3HEPreTUYEeCKWe COCTOSHUA aToma;
06BACHATL 3aKOHOMEPHOCTU W3MEHEHWUS CBOWCTB XUMWYECKUX 3/1EMEHTOB W KX
CoeiMHeHWW no nepuogam W rpynnam [epuoamyeckor cucTembl . W
MeHzeneeBa, Ba/leHTHble BO3MOXHOCTW aTOMOB 3/1EMEHTOB Ha OCHOBE CTPOEHWUS
UX 3NIEKTPOHHbLIX 060/104eK; C(HOPMUPOBAHHOCTL YMEHWIA: XapaKTepu3oBaTb
(onucbiBaTb) 06LME XMMUYECKME CBOMCTBA BELLECTB pa3/IMYHbIX  KNaccos,
MNOATBEPXKAATb CYLLUECTBOBAHME FEHETUYECKON CBA3WM MeXAy HeopraHu4yecKumMm
BELLLECTBAMM C MOMOLLBI0 YPABHEHWA COOTBETCTBYHOLLUMX XUMUYECKUX Peakuuid;
ChopMMPOBAHHOCTb YMEHUSA pacKpbIBaTb CYLLHOCTb: OKUCINTENbHO-

BOCCTAHOBUTE/IbHbIX Peakumii NocpeCcTBOM COCTaBNEHUA 3/IEKTPOHHOro 6anaHca
3TUX peakuuin; peakumid MOHHOTO O6MeHa MYyTEM COCTaB/IEHWUS WX MOSHbIX W
COKpAWEHHbIX  MOHHbIX  YpaBHeHWW;  peakuuini  TrMAPONM3a;  peakuuid
KOMMNeKcoobpasoBaHus (Ha Npumepe rmapOKCOKOMMIEKCOB LMHKA U a/TlOMUHNA);
COPMMPOBAHHOCTb  YMEHUA  OOBACHATb  3aKOHOMEPHOCTW  MPOTEKaHWs
XUMUYECKNX peakuni ¢ YY4ETOM MX 3IHEPreTUYeCKMX XapaKTepUCTUK, XapakKTep
M3MEHEHNA CKOPOCTU XMMUYECKOM peakuuMu B 3aBUCUMOCTW OT pas/IMyHbIX
(hakTOpOB, a TaKXXe XapakTep CMeLLeHNss XMMUYECKOro paBHOBECUSA MOJ, BNAHUEM
BHEWHMX BO3feicTemin (npuHumn Jle Llatenbe); chopMUPOBAHHOCTb YMEHWS
XapaKTepn3oBaTb XMMUYECKME peakLuKn, fnexaliMe B OCHOBE MPOMbILIEHHOIO



MONTyYeHUsI CEPHOM KUCNOTbI, aMMuaka, o6Lime Hay4yHble MPUHLMMLI XUMUYECKUX
MPOU3BOACTB; LEecoobpasHOCTb MPUMEHEHUA HEOPraHNMYecKMx BeLLeCTB B
MPOMBILU/IEHHOCTM M B ObITYy C TOYKM 3pPEHUS COOTHOLUEHWS PUCK-NOSb3a;
CPOPMMPOBAHHOCTL BMAAEHUS CUCTEMOW 3HaHWMI 0 MeTOAax Hay4yHOro no3HaHus
ABNEHWIA MpUpoabl — HabnofeHWe, W3MepeHue, MOAENNPOBaHUe, IKCMEePUMEHT
(peasibHbliA M MbIC/IEHHbIN), WCMOMb3YeMbIX B €CTECTBEHHbLIX HayKax, YMeHWs
NMPUMEHSATbL 3TWU 3HAHWA MPW 3KCMEPUMEHTAIbHOM WUCCNeA0BaHUM BELLECTB U AN
OOBACHEHMSI XUMUYECKUX ABMEHWUIA, MMEIOLMX MECTO B MPUPOAE, MPaKTUYeCKOM
[eATeNbHOCTU YesioBeKa U B MOBCELHEBHON XXM3HW; CHOPMUPOBAHHOCTb YMEHUS
BbISIBNIATL B3aMIMOCBA3b XMMWUYECKUX 3HAHWWA C MOHATUAMW U NpeACcTaBNeHUsMN
APYrnx ecTeCTBEHHO-HayUHbIX MpeameToB And 60/1ee 0CO3HAHHOIO0 MOHUMAaHWS
MaTepuaibHOro eMHCTBa MMpa; ChOPMUPOBAHHOCTL YMEHWSA NMPOBOAUTL PacYETHI:
C MCMOJIb30BaHMEM MOHATUIN «MaccoBast [0/ BELLEeCTBA B pacTBOPe» U «MOMSpHas
KOHLIEHTpaLWs»; MacCbl BelLeCcTBa UM 0O6bEMaA rasa Mo M3BECTHOMY KO/IMYECTBY
BeLLleCTBa, Macce WM 06bEMY OLHOrM0 M3 Y4acTBYIOLMX B peakuuy BeLLECTB;
TennoBoOro agekra peakumun; 3Ha4eHUS BOLOPOAHOrO rMoKasaTens pPacTBOPOB
KMCNOT W LWEeNoYeil C W3BECTHOWM CTeneHbio Auccoumauun; maccbl (06bEMa,
KOMMYeCTBa BeLLEeCTBa) MPOAYKTa peakuun, ecfim OAHO W3 UCXOAHbIX BELLECTB
[laHO B BW/e pacTBopa ¢ onpesenEHHOM MaccoBOI [0/l paCTBOPEHHOIO BeLLecTBa
WM JaHO B K30bITKE (MMeeT nNpuMMecK); AONN BbIXOAa MPOAYKTa peakuuu;
00BbEMHbIX OTHOLLEHWIA ra30B;

CPOPMMPOBAHHOCTL YMEHWIA: CaMOCTOSTENIbHO MaHMpoBaTh ¥ MPOBOAUTH
XVMUYECKUA  3KCMEPUMEHT  (NpoBeAeHWe  peakuuidi  MOHHOTO  06MeHa,
MOATBEPXKAEHMe KauyeCTBEHHOro COCTaBa HeOpraHW4ecKuX BeLLECTB, OnpeaeneHue
Cpeflbl PacTBOPOB BeLWECTB C MOMOLLbO WMHAMKATOPOB, W3Y4YeHWe BIVSHUS
pasMYHbIX  (JaKTOPOB  HA  CKOPOCTb  XMMWYECKOW  peakuuun,  pelueHue
3KCMEPMMEHTa/IbHbIX 3aga4 no Temam «MeTanibl» U «HemeTanbi»)
cobnoeHnem npasun 6e3omacHOro obpatleHns ¢ BewecTsaMn M n1abopaTopHbIM
obopynoBaHneM,  (DOPMynMpoBaTb UMb UCCNeAoBaHWs, MpeacTaBisiTb B
pa3fIM4yHON (PopMe pe3ynbTaTbl 3KCMEPUMEHTA, aHaIM3MPOBaTb U OLEHMBATL WX
[0CTOBEPHOCTb;

CPOPMMPOBAHHOCTb YMEHUIA: cObNt04aTb NpaBua Nosb30BaHUS XUMUYECKON
nocyfoin ¥ nabopaTopHbiM 060pyaOBaHMEM, O06palleHWs ¢ BellecTBamMu B
COOTBETCTBUM C WHCTPYKUMAMW MO BbIMOIHEHWUIO 12a60PATOPHBIX XUMUYECKUX
ONbITOB, 3KOJIOTUYECKN LIeN1ecoobpa3sHOro mnoBefeHUs B ObITy W TPYAOBOM
[eATeIbHOCTU B LIeNAX COXPaHeHUs CBOEro 340POBbSA, OKPY>KatoLeid NpUpoaHON
cpedbl WM LOCTWXKEHWA eé YCTOMYMBOrO pasBUTMS, 0CO3HaBaTb OMACHOCTb
TOKCMYECKOr0 [eNCTBUS Ha XKMBble OpPraHu3Mbl ONpefesiEHHbIX HeopraHMyecKmx



BELLIECTB, MOHMMass cmbicn Mokasatens MAK;  chopMUPOBAHHOCTb YMEHWIA:
OCYLLECTBMATb  LIeNIEHANPaB/EHHbIA  MOMCK  XMMUYECKOM  MH(opMaumn B
Pa3fMYHbIX WMCTOYHMKaX (Hay4yHasi W y4ebHO-Hay4Hasi nuTepaTypa, CpeacTBa
MaccoBOi wuHGopMaumn, WIHTepHeT u  [pyrue), KPUTUYECKN aHa/M3npoBaThb
XVMUYECKYI0 MHopMaLuuto, nepepadatbiBaTb €€ W UCMONb30BaTb B COOTBETCTBUM
C MOCTaB/IEHHON Y4eOHOI 3aaqeil.



