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MOSACHUTEJIBHAS 3AIINCKA

Pabouyad nporpamMmMa no XMMMUWU Ha YPOBHE CPeaHero obulero obpa3oBaHus
pa3paboTaHa Ha OCHoBe defepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «06
obpasoBaHuKn B Poccuiickoin Pefepauum», TpeboBaHUA K pe3ynbTataM OCBOEHUA
(heiepanbHOM 06pasoBaTeNbHOM nporpamMmmb cpedHero obLLero
o6paszoBaHMa(POI COO), npeactaBneHHbIX B PeaepanbHOM rocyaapCTBEHHOM
obpasoBaTenbHOM cTaHgapte COO, ¢ y4yétom KoHuenuun npenogaBaHus
yyebHOro npegmeTta «XuMmMusi» B 00pa3oBaTefibHbIX OpraHu3aumsax PoCCUMInCKON
defepauny, peannsyloWMX OCHOBHble 00pa3oBaTe/lbHble MNPOrpammbl, U
OCHOBHbIX MOMIOXEHNA «CTpaTernm pasBuUTUA BOCMUTAHUA B POCCUIACKOM
depepauynm Ha nepuog ao 2025 roga» (PacnopsbkeHue lNpaBuTensctea P ot
29.05. 2015 Ne 996 - p.).

XUMMA Ha YpPOBHe Yrny6/MEHHOr0 M3y4YeHWs 3aHUMaeT BaXXHOe MeCTO B
CUCTEMe eCTeCTBEHHO-Hay4yHOro o6pasoBaHua Yyyawmxcs 10-11  Kraccos.
N3ydeHne npegmeta, peasivMzyeMoe B YCOBUAX  AMKD(EPEHLMPOBAHHOrO,
NPoOPUILHOrO 00yYeHWs, nNpu3BaHO O06ecneynTb 06LLLe06pa30BaTENbHYD U
O6LLEKY/IbTYPHYIO  MOAFOTOBKY  BbIMYCKHWKOB  LUKO/bI, HEOOXOAUMYHO A1
afanTaumm nx K 6bICTPO MEHAOLLMMCS YCIOBUAM XXMU3HU B COLMYME, a TaKkxKe A/
MPOLO/MKEHNS 00YYeHNA B OpraHmM3aumsax npoeccMoHaibHOro obpas3oBaHus, B
KOTOPbIX XUMUS ABNSETCA OAHOM U3 NPUOPUTETHBIX ANCLUMNIINH,

B nporpamme nNo XuMMUW Ha3HayeHWe npeameta «XUMUS» Monyyaet
MOAPOGHYKD  MHTepnpeTaumid B COOTBETCTBMM C  OCHOBOMO/AraroLLMm
nonoxeHuamn ®rocC COO o B3aMMOOOYCNOBNEHHOCTM LENein, COoAepXKaHus,
pesynbTaToB 00yyeHMs U TpeboBaHWN K YPOBHIO MOArOTOBKM BblMYCKHUKOB.
CBUAETENbCTBOM TOMY SBAKOTCSH CNEAYHOLWME BbIMNOHAEMble MPOrpaMMon Mo
XUMUKN YHKLNN:

e WH(OpMaLMOHHO-METOANYECKAS, pean3aums KOTOpOW obecreynBaeT
MonyyeHve npeacTaBNeHnss O LensX, COAepXKaHuW, o6Lieli cTpaTernu
006yuYeHus, BOCMIUTAHUA N Pa3BUTUS 00YYarOLLMXCA CpeAcTBaMu Npeamera,
M3y4aemoro B pamkax KOHKPETHOro npouns;

e OpraHM3auMoHHO-NNAHNPYOLLLasA, KoTopas npegycmaTpueaet
onpefeneHne: MPUHLUMNOB CTPYKTYPUPOBAHUA U MOC/EA0BaTENbHOCTY
N3yyeHns y4yebHOro maTtepuana, KOIMYECTBEHHbIX M KauyeCTBEHHbIX ero
XapaKTepUCTUK; MoAXOA0B K (JOPMMPOBAHUIO COAepXKaTe/IbHO OCHOBbI
KOHTPONIS U OLEHKM 06pa3oBaTesibHbIX [AOCTUMXKEHUIA 06yyaroLmXcs B
pamKax WTOroBOW arTecTaumMum B (POpMe eAMHOro rocyAapCTBEHHOrOo
3K3ameHa Nno Xumuu.

[Mporpamma gnsa yrnyonéHHoro nsyyeHus XMMmm:



e YCTaHaBNMBaeT WHBAapPUaHTHOE NpPeAMETHOe coaepXXaHue, 06s3aTenlbHoe
019 U3YdeHMs B pamKax OTAeNbHbIX nNpodunen, npegycMaTpusaet
pacrnpefeneHve W CTPYKTYpuUpOBaHWe €ero Mo Knaccam, OCHOBHbIM
coepXxatesnibHbIM NMHUAM/pa3genam Kypca;

o [a8T MpUMepHOe pacnpegeneHne y4ebHOro BPEMEHU, PEKOMEHLYEMOro
A1 N3YYEHUSA OTAE/bHbIX TEM;

o npefnaraeT MNPUMEPHYH NOCNeA0BaTeNlbHOCTb  U3YYEHUS  Yy4ebHOro
martepvana C YY4ETOM JIOTMKM MOCTPOEHUSA Kypca, BHYTPUNPEAMETHbIX U
MEeXNPeAMETHbIX CBA3EN;

o [1aET METOAMYECKYIO UHTEPMpEeTALMIO Lenel 1 3agay n3yvyeHns npeamMeta
Ha yrny618HHOM YPOBHe C YYETOM COBPEMEHHbIX NMPUOPUTETOB B CUCTEME
cpeaHero o6Llero 06pa3oBaHWs, COMEPXATENIbHOM  XapaKTePUCTUKK
M1aHUPYeMbIX pPe3ynbTaTOB OCBOEHUS OCHOBHOM  06pa3oBaTe/bHOW
nporpammb CpeaHero obulero 0bpa3oBaHus ("MMYHOCTHBIX,
MeTanpeameTHbIX, MPeAMETHbIX), a TakKKe C YYETOM OCHOBHbIX BW[OB
yuyeOHO-Mo3HaBaTe/lbHbIX ~ AEACTBMIA  0Oy4atoLlerocd Mo  OCBOEHMHO
COZlepXXaHus npegmera.

Mo BCeM Ha3BaHHbLIM MO3ULMAM B MporpaMMe Nno XMmuu MpesycMoTpeHa
MPEEeMCTBEHHOCTb C OOYyYEeHMEM XMMUW Ha YPOBHE OCHOBHOIO OO6LLEro
obpa3oBaHMs. 3a npefenaMyv  YCTaHOBMEHHOW  MPOrpaMMon nNo  XMMUK
06s13aTeNIbHOM (MHBApMaHTHOM) COCTaBASAOLLEN COAepPXaHMsi Yy4eObHOro npeameta
«XUMUs» OCTaéTCs BO3MOXHOCTb BblOOpa ero BapvaTUBHOM COCTaB/AIOLLEN,
KOTopas [O/HKHa OnpeaensAtbCs B COOTBETCTBMM C Hanpas/ieHVEeM KOHKPETHOro
npouna 0byyeHus.

B COOTBETCTBUM C KOHUenTyalbHbIMX nonoxeHnamm Proc COO o
HasHa4yeHUW npeameToB 6a30BOro W Yrny6néHHOr0 YpPOBHe B CUCTEME
ANQdepeHUMpPoBaHHOIO 00YYeHNs Ha YPOBHe CpedHero o6Luero ob6pasoBaHus
XUMUSi Ha YPOBHe YrNy6NEHHOr0 W3Y4YeHWs HanpaB/ieH Ha peann3aumio
MPeeMCTBEHHOCTX  C  MOCNeAyHLWMM  3TarnoM  MOMYYeHUS  XMMMWUYECKOro
06pa3oBaHNA B pamMKax W3y4YeHUs CrneunasibHbIX eCTeCTBEHHO-HAYUHbIX U
XUMUYECKUX AVUCUMMNNH B By3aX U OpraHu3aumsax cpegHero npogeccnoHabHoro
obpasoBaHMsi. B 3TOM CBA3W M3ydyeHMe npeamMeTa «XUMWsS» OPUEHTUPOBaHO
NMPeMMYLLECTBEHHO Ha  pacluMpeHne W yrnybneHne  TeOPETUYECKON W
NPaKTUYeCKOW MOArOTOBKU 06y4YatoLLmMXCs, BblOpaBLLMX OMNpeAenéHHbIA Npoduib
06yu4eHus, B TOM YnC/e C NepcnekTMBOM NocnefytoLLero nonyyYeHus XMMmyeckoro
06pa3oBaHNa B OpraHu3aLmnsax npogeccuoHanbHOro obpasosaHns. Hapsagy ¢ atum,
B cBeTe Tpe6oBaHuin PIrOC COO K nnaHMpyembiM pe3y/nbTaTaM OCBOEHUS
(befiepanbHOM 06pa3oBaTe/lbHON MporpaMMbl  CpefHero o6ulero obpa3oBaHMS
n3ydeHve npegmeta «XWMUS» OPUEHTMPOBAHO TakKXKe Ha pelleHWe 3adad



BOCMUTAHUA N COLMANbHOIO PasBUTUS 0By4atoLmMXCsi, Ha (DOPMUPOBAHUE Y HUX
OOLLENHTENNEKTYa/IbHbIX YMEHWA, YMEHUIA paumoHanmn3aumn yyebHoOro Tpyga u
0606LLEHHbIX  CNOCOBOB  AEATENbHOCTW, WUMEKOLWMUX  MEXAUCLMNINHAPHBIN,
HaanpeAMeTHbINA XapakTep.

CocTaBnstowmmmn npeaMmeTa «XnUmMmns» Ha YpoBHe Yray6/1eHHOro nsy4veHus
ABNAKOTCA YrnybnéHHole Kypcbl — «OpraHuvyeckas xumus» un «Obuwas u
HeopraHuyeckas xumus». Mpun onpeaeneHnn NoaxoaoB K 0TO60pY U CTPYKTYPHON
opraHusauum CcofepXKaHnsa 3TUX KypcoB B Mporpamme Mo XUMWW 3a OCHOBY
NPUHATLI nonoxeHna eroc COO o pas3nnumax 6a30BOro U yrny6néHHoro
YPOBHEN M3y4yeHNs npeamMeTa.

OcHOBY cogepXaHnsa KypcoB «OpraHuyeckas xumus» un «O6wasa u
HeopraHuyeckas XWMUS» COCTaBMSIET COBOKYMHOCTb MPeAMETHbLIX 3HaHWMIn U
YMEHWIA, OTHOCALLMXCH K 6a30BOMY YPOBHIO M3Yy4eHWs npeamerta. JTa cuctema
3HaHWI MOoNyYaeT onpefenéHHOe TeopeTMYecKoe [OMOSIHEHME, MO3BONAOLLLEe
O0CO3HAHHO OCBOWTb  CYLLECTBEHHO 60MbLINA  06bEM  (DAKTO/IOrMUYECKOro
matepuana. Tak, Ha YrnybnéHHOM YpOBHe W3y4veHUs npegmeta obecrneyeHa
BO3MOXXHOCTb  3HQUMTE/IbHOrO YBeNNYeHUs O00bEMA 3HAHUA O  XUMUYECKUX
3/leMeHTax M CBOMCTBaX WX COEAUHEHWMIA Ha OCHOBE paclUMpeHus 1 yrny6neHus
NPeLCTaBNIEHNA O CTPOEHWW BELLLECTBA, XMMWUYECKON CBA3M M 3aKOHOMEPHOCTAX
NPOTeKaHUA peakuuii, pacCMaTPMBAEMbIX C TOUKU 3PEHUS XUMNYECKON KMHETUKM
N TepMOAMHAMUKKN. W3ydeHVWe MNepuoaMYecKoro 3akoHa W [eprofnyeckon
CUCTEMbl  XMMMWYECKUX  3/1eMeHTOB  6asupyeTtcd  Ha  COBPEMEHHbIX
KBAHTOBOMEXaHUYECKNX NPeACTaB/eHNAX O CTPOEHUM atoma. XMMMYeckas CBA3b
0OBACHSAETCA C TOYKM 3PEHUS SHEPTETUYECKUX U3MEHEHMIA NMpK eé 0bpa3oBaHMK U
paspyLleHnn, a TaKkKe C TOYKWU 3peHUs MexaHW3MOB eé 0bpas3oBaHus. W3y4yeHue
TUNOB  peakuuMii  AONOMHsAeTCA  (POPMUPOBaHMEM  MpeacTaBineHuin 06
3/IEKTPOXMMMYECKMX NPOoLeccax 1 3/1IeKTPO/M3e PacrniaBoB M PacTBOPOB BELLECTB.
B Kypce opraHuM4eckoin XvMuU NPU PacCMOTPEHUWN pPeakLMOHHOW CroCOOHOCTYH
COeAMHEHWNI yaenseTcs 0cob0e BHUMaHKe BOrpocam 06 3MEeKTPOHHBIX adidheKTax,
0 B3aVIMHOM B/IMSIHAW aTOMOB B MOJIEKY/IaX M MeXaHU3Max peakLumi.

Ocoboe 3HayeHVMe MWMeeT TO, YTO Ha CcogepXaHue KypcoB XUMUU
yrny6néHHOro YpoBHA U3y4eHUs A/1 KNacCcoB OnpefenéHHOro npogmns (rnaBHbIM
06pa3oM Ha WX CTPYKTYpYy W XapakTep AOMONHEHWA K 06Lleld cucteme
NpeAMETHbIX 3HAHWI) OKa3bIBalOT BINAHME CMEXHble NpeaMeTbl. Tak, Hanpumep,
B cofepXXaHuu npeamMeTa A8 KnacCcoB XMMMUKO-(PU3NYECKOro npogunas 6osbLuoe
3HayeHWe B6yayT MMeTb 3M1EMEHTbI y4ebHOro marepuana rno obuier xmmun. Mpw
M3ydeHUN npeameTa B [AHHOM Cryyae akUeHT OydeT caenaH Ha O0OLHOCTb
METO/0B MO3HaHWA, 0OLLHOCTb 3aKOHOB W TEOPWUIA B XMMUU U B (PU3NKE: aTOMHO-
MOJIEKYNApHas Teopus (MOSieKyNspHas Teopus B (DU3MKE), 3aKOHbl COXPaHEHUs



MacCbl WM 3HEepruu, 3aKkOoHbl TEPMOAMHAMUKW, 3MEKTPONU3a, MPeAcTaB/eHNs o
CTPOEHWM BELLECTB 1 ApYyroe.

B TO e BpeMs B cOAepXaHWM npegMeTa A4S K1acCoB  XMMMUKO-
6ronornyeckoro nNpoguna 6onbLWNIA yaenbHbIA Bec 6yAeT UMeTb OpraHM4YecKas
Xumms. B 3TOomM  cnydae  MpefoCTaBNseTCAd  BO3MOXHOCTb — Ans  6onee
06CTOATE/ILHOIO  PacCMOTPEHUS  XMMWYECKOM  opraHmM3aumMnm  KNeTKM  Kak
OVOMOrMYecKOn CUCTEMbl, B COCTaB KOTOPOW BXOAAT, K MpuUMepy, Takue
CTPYKTYPHble KOMMOHEHTbI, Kak nunuabl, 6enkun, Yyrnesoabl, HYKIeUHOBbIE
KMCNOTbI W Apyrue. Tpu 3TOM 3HaHWS O COCTaBe W CBOWCTBax MpefcTaBUTENei
OCHOBHbIX KJ/1aCCOB OpraHMYecKMX BELECTB CNYy)XaT OCHOBOW AN U3y4YeHus
CYLLLHOCTW MPOLLeccoB (DOTOCKMHTE3], AbIXaHWs, NULLEBAPEHUS.

B nnaHe QopmupoBaHMsi OCHOB Hay4YHOro MWPOBO33PEHUS, OCBOEHMS
06LLeHayYHbIX METOAO0B MO3HAHWA W ONbITa MPaKTUYECKOr0 NPUMEHEHMNS HAaYYHbIX
3HaHWA M3ydeHMe npeameTa «XUMUS» Ha Yrny6/1EHHOM YPOBHE OCHOBaHO Ha
MEXMNPEeAMETHbIX CBA3AX C Y4eOHbIMM npeaMeTamu, BXOAAWMMW B COCTaB
npeaMeTHbIX o0b6nacTeli «ECTeCTBEHHO-Hay4Hble MNpeaMeTbl», «Marematuka |
MHhopMaTUKa» U «PyCCKMIA 3bIK 1 NUTepaTypar.

Mpy n3ydeHUM y4yebHOro npeamMeTa «XUMWS» Ha YrnyonéHHOM YPOBHE
TaKKe, KaK Ha YpOBHEe OCHOBHOIO M cpefHero obuiero obpasosaHus (Ha 6a30BOM
YPOBHE), 3afa4eil NepBOCTENEHHOM 3HAYMMOCTU ABMSIETCA (DOPMUPOBaHKE OCHOB
HayKM XMMUW Kak 06/1aCT COBPEMEHHOr0 eCTeCTBO3HaHMS, MNPaKTUYeCKOM
[eATeNIbHOCTY Ye/l0BEKa U OHOr0 13 KOMMNOHEHTOB MUPOBOW Ky/bTypbl. PelleHune
3TON 3ajayun Ha YrnybnéHHOM YpPOBHe WM3y4veHUs MpeAMeTa npeanosnaraet
peasin3auuio Takmnx Lienen, Kak:

o (opmMupoBaHWE MpPeAcTaBNeHWn: O MaTepuaibHOM eAuMHCTBE  MUpa,
3aKOHOMEPHOCTSAX 1 NMO3HaBaeMOCTU SIBIEHWIA MPUPOAbI, O MECTE XUMUN B
CUCTEME eCTECTBEHHbIX HayK W eé Befyllein ponm B 0b6ecrieyeHum
YCTOAYMBOrO  pPa3BUTUA  Ye/loBeYyecTBa: B pelleHMn  npobnem
3KONOrMYECKO, 3HEPreTUHECKOM M MULLLEBON 6e30MnacHOCTW, B PasBUTUK
MeAnLMHbI, CO3[aHM HOBbIX MaTepranos, HOBbIX UCTOYHUKOB 3HEPruu, B
obecrneyeHn pauMoHa/IbHOrO MPUPOLOMNO/b30BaHUS, B (POPMMPOBAHUK
MMPOBO33PeHNA 1 00LLeN Ky/bTypbl Ye/l0BEKa, a TakXKe 3KO0rMyYecKu
060CHOBAHHOI0 OTHOLLUEHMS K CBOEMY 3[10POBbIO U MPUPOAHOIA Cpeae;

e OCBOEHVME CUCTEMbl 3HaHWIA, feXawmx B OCHOBE XUMUYECKOM
COCTaB/IAOLLE eCTECTBEHHO-HAYYHOW KapTuHbI Mupa: yHAaMeHTa/IbHbIX
MOHATWIA, 3aKOHOB W TEOPUA XUMWUW, COBPEMEHHBIX MpPeACTaBMEHNA O
CTPOEHMM BelleCTBa Ha pasHbIX YPOBHSAX — arOMHOM, WOHHO-
MOJSIEKYNIAPHOM,  HAAIMONIEKYNAPHOM, O  TEPMOAMHAMUYECKMX U
KWHETUYECKMX 3aKOHOMEPHOCTSAX MPOTEKAHNA XUMWYECKMX peakuuid, o



XMMMWYECKOM paBHOBECUW, pacTBOPax M AUCMEPCHbIX CUCTEMaXx, 06 06LLMX
HaY4HbIX MPUHLMNAX XMMUYECKOro NpOoun3BOACTBA,;

« (hopmMuMpoBaHue y  obyvaroLimxcs OCO3HAHHOr0 MOHUMaHNA
BOCTPeO60BAHHOCTN CUCTEMHbIX XUMMWUYECKUX 3HAHWA AN 0O6bACHEHUA
K/HOYEBbIX MAe M Npob/rieM COBPEMEHHOW XUMUMW, AN OOBLACHEHUS W
MPOrHO3MPOBaHUA ABNEHWI, UMEIOLMX eCTECTBEHHO-HAYUYHYO MPUPOAY;
rPaMOTHOrO peLleHns NPo6sieM, CBA3aHHbLIX C XMMUWEN, MPOrHO3MPOBaHUS,
aHa/13a 1 OLEHKN C Mo3ULMIA 3KOIOTMYeCKO 6e30nacHOCTM NOCNeACTBIIA
ObITOBOM WM NPOW3BOACTBEHHON [AeATENIbHOCTU YeNioBeKa, CBA3aHHOW C
XVMUYECKUM  MPOM3BOACTBOM,  WUCMOMb30BaHMEM U MepepaboTKOM
BELLECTB;

o yrnybneHve nMpefcTaBfeHWA O  HayyHbIX  MeTodax  MO3HaHMS,
HEOOXOAUMBIX A/19 NPUOOPETEHUs YMEHWIA OPUEHTUPOBaTLCA B MUpe
BELLECTB M OOBACHEHUS XUMUYECKUX SBNEHWIA, WMEIOWMUX MeCTO B
Npupose, B MPaKTUYECKOW AeATeNIbHOCTU 1 MOBCEAHEBHOW YXU3HWN.

B nnaHe peanm3auum nepBoOYepefHbIX BOCMUTATENbHLIX W Pa3BMBAOLLMX
(hYHKUMIA LIENOCTHOM CUCTEMbl CpefHero obulero obpasoBaHWst MpPU M3YYeHUU
npegmeta «XuUMuUS» Ha  Yrny6néHHOM  YpoBHE 0COOYH  aKTyaslbHOCTb
NPUOBGPETAIOT TakMe Lenn 1 3agadum, Kak:

e BOCMMTaHWe YOEXAEHHOCTM B MO3HABAEMOCTM AB/IEHWIA  MPUPOAbI,
YB@OKEHNA K MPOLECCYy TBOPYECTBa B 00/1aCTU  TEOPETUYECKUX U
MPUKNagHbIX MCCNeL0BaHU B XUMUW, (HOPMUPOBaHME MUPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKMU;

e pazBUTME MOTUBAUMM K OOYYEHMIO W MO3HaHWUI, CrocobHOCTEN K
CaMOKOHTPO/II0 M CaMOBOCMWUTAaHUIO  HA  OCHOBE  YCBOEHUA
06LL,eYe10BeYECKNX LIEHHOCTEN;

e pasBuUTME MO3HABATE/bHbIX MHTEPECOB, UHTENNEKTYa/IbHbIX N TBOPYECKMNX
CMOCOGHOCTen O0by4varoWwmuxcs, (OpPMUPOBaHME Y HUX CO3HATEIbHOrOo
OTHOLUEeHMA K CaM000pa3oBaHWMIO W HeMnpepbIBHOMY 006pa3oBaHMIO Kak
YC/IOBMIO YCNELLHON NPOoecCMOHa/IbHON U 06LECTBEHHOW AeATENIbHOCTH,
OTBETCTBEHHOI0 OTHOLLEHWS K CBOEMY 3[0pOBbKD W MOTPebHOCTM B
3[10p0OBOM 06pa3se XN3HW;

o (OopMMpOBaHME YMEHWIA N HaBbIKOB PasyMHOr0 MPUPOLOMNO/b30BaHMS,
pasBUTME 3KOMOrMYECKOW Ky/bTYpbl, MPUOBPETEHME OMbITa 06LLLECTBEHHO-
M0/1Ie3HOI 3KO/IOTMYECKOIN AeATeNIbHOCTH.

ObLee yMCno Yacos, NPeLYCMOTPEHHbIX ANS U3YYEHUS XUMUW HA Yry6/IEHHOM
YPOBHe cpefHero obuiero obpasoBaHus, cocTaBnset 204 yacos: B 10 Knacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 vaca B Hefiefno).



COIEPKAHUE OBYUEHUA
10 KIIACC

OPIAHNYECKAS XUMUSA

TeopeTquCKne OCHOBBI opralmqecxoifl XUMHUMH.

MpegMeT UM 3HaYeHWe  OpraHMYecKoM  XMMUKM,  MNPeAcTaBlieHMe 0
MHOroo6pasum opraHNYecKmx CoegNHeHN.

JNeKTPOHHOe CTPOeHMe aTtoma yrnepofa: OCHOBHOE M BO3BYXAEHHOE
COCTOSAHMA. BaneHTHble BO3MOXHOCTWM aTtoma Yriepoja. XUMWYeckas CBf3b B
OpraHMyecknx CcoeguHeHnax. Tunbl  rnMépuamMsaumMnm aTtoMHbIX — opbuTasnei
yrnepoga. MexaHn3mMbl 06pa3oBaHUsi KOBa/IEHTHOM CBSA3U (OOMEHHbIN 1 IOHOPHO-
aKLEnTopHbIA). Tunbl NepekpbiBaHMS aTOMHbIX OpbuTanein, o- W T-CBA3N.
OfvHapHas, ABOMHas M TPoiHaa cBsA3b. Cnocobbl pas3pbiBa CBA3E B MOSEKYNax
opraHuyeckux Beulects. [loHATME O CBOOOAHOM pajukane, Hykneopune u
anekTpoune.

Teopusi CTPOEHMS OpraHuWYeckKUx coeauHeHnin A.M. bytneposa W
COBPEMEHHbIe MPeACTaB/IeHNA O CTPYKTYpPe MOJIeKy 1. 3HaAUYeHNe TeOPUN CTPOEHUS
OpraHU4YeckMx CcoeauHeHWn. MonekynspHble W CTPYKTYPHble  (DOPMYIib.
CTpyKTypHble  (hOpMYy/bl  Pa3UYHbIX BWAOB: pa3BEPHYTasd, COKpalEHHas,
ckeneTHas. W3omepusi. Buabl un30Mepun: CTPYKTYpHas, MPOCTPaHCTBEHHas.
ANEeKTPOHHbIE 3PMEKTLI B MOJIEKYNAX OPraHUYeCcKuX coefvHeHU (MHAYKTUBHbIN
N ME30MEpPHbI 3NMEKTBI).

MpefcTaBneHne 0 KnaccumKauum opraHuyecknx BellecTB. [MoHATWE O
(hyHKUMOHanbHoM rpynne. Fomonorus. Fomonoruyeckue psgbl. CuctemaTnyeckas
HOMeHKnaTypa opraHudecknx coeguvHeHuin (IUPAC) u TpuBManbHble Ha3BaHMS
OTAeNbHbIX MpeLCcTaBUTENEN.

OCO6eHHOCTM N KaccuuKaumsa opraHuyecknx peakumin. OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE PeakL My B OpraHNYecKom XUmumm,

JKCNepuMeHTa/IbHble METOAbl M3YYEHUS BELLECTB W WX MNpeBpaLLeHUIA:
O3HaKoM/IeHMe C obpasuaMmn OpraHMYecKMx BeLLEeCTB W maTepuanamm Ha ux
OCHOBe, OnNbITbl MO MPEBPALLEHNIO OPraHNYecKMX BELLECTB MPU  HarpeBaHWK
(nnaBneHune, 06YrnMBaHWE W TOPEHWE), KOHCTPYWMPOBaHWE MOAENe MOMEKyN
OPraHNYecKmX BeLLECTB.

YriaeBoaopoasbl.

AnKaHbl. [OMONOrnYecKnin psg ankaHoB, 06was opmMysna, HOMeHKaTypa u
n3omepms. DNeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHWME MOMEKYN ankaHoB, Spi-
rmépuamsaums atomMmHbIX opbuTanen yrnepoga, 0-CBA3b. PuU3MYeCKMe CBOMCTBA
aJIKaHOB.



XUMMYECKMe CBOCTBA aNKaHOB: peakUuMn 3aMeLLeHns, K3oMepusaunu,
AervapupoBaHna, LMKIn3aumm, NMponnsa, KpeknHra, ropeHus. MNpeacraeneHne o
MexaHu3me peakLmin pagnKasbHOro 3aMeLL,eHus.

HaxoxgeHune B npupoge. Cnocobbl NofyvyeHns 1 NpUMeHeHNe anikaHoB.

LiknoankaHbl. O6LLasa opmyna, HoOMeHKNatypa u nsomepus. OcCo6eHHOCTH
CTPOEHMSI M  XUMUYECKUX CBOWCTB ManbIX (UMKNONPONaH, UMKNOGYTaH) W
06bIYHbIX (LMKMIONEHTaH, UMK/IOTeKcaH) LUMKIoa1kaHoB. Crnocobbl MonyyeHus u
NpYMeHeH e LMKN0aIKaHOB.

ANKeHbl. TOMONOrnMYecknin psg ankeHos, obLlas opmyna, HOMeHKNaTypa.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MONeKyNn  afkeHoB,  Sp?-
rmopmamsaums aToMHbIX opouTanein yrnepoga, o- M T-CBA3N. CTPYKTypHas W
reomeTpuyeckas (UMc-TpaHc-) un3omepusi. PusMYeckne CBOMCTBA a/IKEHOB.
XUMUYeCKMe CBOWCTBA: peakumn MPUCOeSUHEHUS, 3aMeLLeHNs B O-MOMOXeHMe
npv ABOMHON CBA3W, MOAUMepU3aUMU WU OKUCNeHus. Tpasuio MapKOBHMKOBA.
KayecTBeHHble peakumn Ha ABONHYH CBA3b. CNocobbl NOMyYeHuss 1 NPUMEHeHMe
a/IKEHOB.

AnkagueHbl. Knaccuukauus ankagmeHoB (COMpsyKEHHbIE, N30/IMPOBaHHbIE,
kymynuposanvie). OCOOEHHOCTIN 3N1EKTPOHHOI0 CTPOEHUS U XUMUYECKNX CBOMCTB
COMPSOKEHHBLIX  AuveHoB, 1,2- wn  1,/4-npucoeguHeHve.  lMonnumepmsaymns
COMPSXXEHHbIX AneHOoB. Cnocobbl NofyyeHns U NpUMeHeH1e aikaineHoB.

AJKVHbI. TOMOIOrMYeCKUiA pag, alKMHOB, 06LLas hopmynia, HOMeHKaTypa v
n3oMepus. INEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWe MOMeKyn aJIKMHOB, Sp-
rmépuamsaumsa aToMHbIX opbuTanein yrnepoga. ®usmyeckme CBOWCTBA a/IKUHOB.
XUMMYECKMEe  CBOWCTBA:  peakuuy  MPUCOEAMHEHWs,  AuMepusauun U
TpUMepu3saumm, oKUcIeHns. KUCNOTHbIe CBONCTBA a/IKUHOB, UMEIOLLNX KOHLIEBYHO
TPOVHYIO CBA3b. KauecTBeHHbIE peaKkLmn Ha TPOMHYHO CBA3b. Cnocobbl NonyYeHus
N NPUMEHEHWE aIKVHOB.

ApomaTtuyeckune yrnesogopodbl (apeHbl). TOMONOrMYecKUin psfg apeHos,
ob6Lasa opmyna, HOMEHKMaTypa U N3oMepus. SNEKTPOHHOE 1 NPOCTPAHCTBEHHOE
CTpoeHMe Monekynbl 6eH3ona. Pu3nyeckne CBOMCTBA apeHOB. XUMUYECKMe
CBOMICTBa 6eH30/1a 1 €ro roMOoJIOr0B: peakLny 3amMeLleHns B 6eH30/1bHOM KOJIbLE U
YrneBoOPOAHOM pafuKane, peakuuv NpPUCOEAUHEHWNSA, OKWUCNEHWE TOMO/IOroB
6eH3ona. [MpefcTaBneHne 06 OPMEHTMPYIOLWEM AEACTBUM 3aMecTUTeNlel B
OEH30/IbHOM KO/lbLie Ha MpuUMepe  alKW/bHbIX pPafuKaioB, KapOOKCU/IbHOW,
rMAPOKCU/bHON, aMWUHO- W HUTPOrpynnbl, atomMoB ranoreHoB. OCOGEHHOCTU
XVMWYECKNX CBOWCTB cTUpona. Monumepusayms ctupona. Cnocobbl NofyveHns u
NPUMEHEHNe apoMaTMUecKmnX yrnesoLopoA0B.

MpupogHbIv ra3. MonyTHble He(hTAHbIE rasbl. HeTb 1 eé NMPOMCXOXaEHNE.
KameHHbI1 yronb 1 NpofyKTbl ero nepepabotku. Crnocobbl nepepaboTKu HeghTH:



MeperoHKa, KPeKUHr (TepMUYECKWA, KaTa/IMTUYECKWUIA), PUGOPMUHT, NUPOKU3.
[MpoAyKTbI NepepaboTKn He(ITU, UX MPUMEHEHWNE B MPOMbILLIEHHOCTU U B ObITY.

"eHeTUYeCKas CBA3b MEXAY Pa3/IMYHbIMK KnaccaMmu YrieBOLOPOLOB.

ONEKTPOHHOE CTPOEHWE Tra/oreHNPOnN3BOAHBIX YI/IeBOAOPOLOB. Peakuuu
3aMeLLeHNs rasoreHa Ha TUAPOKCOrpynmny, HUTPOrpynny, wuuMaHorpynny,
amuHorpynny. [leiicTBMe Ha raloreHnpou3BO4HblE BOLHOrO W CrIMPTOBOMO
pacTBopa LWénoyn. B3aumopencTsme AuranoreHasikaHoB C MarHMeM W UMHKOM,
[MoHATME 0 MeTa1/I00praHNYecKmx COeAMHEHUAX. icnonb3oBaHme
rafloreHNPon3BoAHbLIX  YreBOAOPOAOB B ObITy, TEXHMKE W TMpPU CUHTE3e
OpraHNYecKmX BELLECTB.

AKCNnepuMeHTa/IbHbIE METOAbl W3YYeHWS BEWEeCTB W WX NPEeBPaLLeHNA:
n3ydeHne U3MYeCKNX CBOMCTB YrneBofopoaoB (PacTBOPUMOCTL), KaueCTBEHHbIX
peakunin yrneBoopofoB pas/IMyHbIX KnaccoB (ob6ecugeyvBaHue GPOMHON WK
MOLHOW BOAbl, pacTBopa MepMaHraHata Kaius, B3avMOAENCTBUe aueTuneHa ¢
aMMMayHbIM pacTBOpom okcuga cepebpa(l)), KayecTBeHHOe OOHapyXeHue
yrnepofa W BOLOPOAA B OpraHUYecKUX BeLLecTBax, MNOMYyYeHMe 3TUIeHa U
M3y4YeHne ero CBOMCTB, O3HAKOMJIEHME C KOMMeKumsmm «HepTb» M «YToMb», C
obpasuamu niacTMacC, KayydyykoB W pe3uHbl, MOAE/NMPOBaHNE  MOJIEKY/T
Yr1eBO4OPOLO0B Y ra/loreHnpon3BOAHbIX YT1eBOL0OPOL0B.

Kucaopoacoaep:xamme opraHn4ecKue coeIuHeHUs.

MpefenbHble OfHOATOMHble CnupTbl. CTpoeHMe Monekyn (Ha npvMepe
MeTaHOMa W 3TaHona). [omonoruvyeckuii psa, oblas dgopmyna, K3omepus,
HOMeHKfaTypa W Knaccugukaumus.  dusmyeckme  CBOMCTBA  NpPeaesbHbIX
OAHOATOMHbIX CMMPTOB. BoAOpOAHblE CBSA3M MeXAy MONeKynamm CrnmpToB.
XUMMYeckme CBOWCTBA: peakuMu 3amelleHuns, aermgparaumu, OKWUCIEeHUs,
B3aMMOLENCTBME C  OpPraHMYeCcKMMM U HEOPraHMYecKMMM  KUC/IOTamu.
KayecTBeHHas peakuus Ha OAHOATOMHbIE CNUPTLI. [eiicTBMe 3TaHO/Ia U MeTaHo/a
Ha opraHu3m d4enoseka. Cnocobbl MOMYYEHUS U MPUMEHEHWE OAHOATOMHbIX
CMNUPTOB.

[MpocTble agupbl, HOMeHKNaTypa 1 nsomepusi. OCO6eHHOCTU (DU3NYECKUX U
XUMUYECKNX CBOWCTB.

MHoOroaToMHble CNUPTbLI — 3TWIEHIIMKOb U TIMUEPUH. Pusndeckne u
XUMUYECKMe CBOWCTBA: peakumy 3aMeLleHns, B3aMMOLENCTBIE C OpraHUYeCcKUMU
M HEopraHM4yeCKMMM KUCMOTaMW, KayeCTBEHHas peakuMsi Ha MHOroaTOMHble
cnupTol. TMpeacTaBneHne 0 MexaHu3me peakuuid HYKNeo(mWbHOro 3ameLleHus.
[eiicTBne Ha opraHusm 4enoBeka. Cnocobbl MOAYYEHUS U MPUMEHEHUE
MHOr0aTOMHbIX CMUPTOB.

®eHon. CTpoeHWe MOMeKy/bl, B3aUMHOE BUAHWE T[UAPOKCOrpynnbl U
6eH30MbHOr0 fAgpa. Pusmyeckme cBoicTBa (heHoma. OCOBEHHOCTU XUMUYECKMX



CBOMCTB (peHoNa. KaueCTBeHHble peakuuu Ha (eHosn. TOKCMYHOCTbL (heHona.
Cnocobbl NonyyYeHns 1 npumMeHeHe eHona. deHongopmanbaerngHas cMona.

KapboHWNbHbIE COBAUHEHUSA — a/bervabl U KETOHbI. DNEKTPOHHOE CTPOeHWE
KapObOHW/IbHOW Tpynnbl. FoMonornyeckme pagbl anbAerngoB M KeToHoB, 06Luias
(hopmyna, M30OMepus M HOMeHKnatypa. Pu3MYeckme CBOWCTBA a/lbAernaos U
KETOHOB.  XUMWYECKMe CBOWCTBa  albfermaoB WM KETOHOB:  peakuuu
npucoeanHeHns. OKMCNeHne anbernaoB, KayeCTBEHHbIE peakuny Ha anbherupl.
Cnocobbl NosyYeHns v NPUMeHeHVe afibAernioB N KETOHOB.

O[IHOOCHOBHbIe NpefenbHble KapboHOBble KUCOTbl. OCO6EHHOCTM CTPOEHNS
MOJIEKYN KapOOHOBbLIX KNCNOT. 30Mepus 1 HOMeHKNaTypa. du3nyeckme CBOMCTBa
O[HOOCHOBHbIX MpeAenbHbIX KapObOHOBLIX KWCMOT. BoJOpPOAHbIE CBA3N MeXay
MOJIEKYlaMM KapOOHOBbLIX KUC/IOT. XUMWYECKME CBONCTBA: KMCNOTHbIE CBOWCTBA,
peakuua 3TepuuKaumMm, peakumMm C Yy4yacTMeM Yr/IeBOLOPOAHOrO pajukana.
OCOBGEHHOCTM CBOWCTB  MYpaBbWHOW  KUCNOTbl. [MOHATME O MPOU3BOAHBIX
KapOOHOBbIX KUCNMOT — CNOXHbIX 3(hmpax. MHoroobpasve KapOboHOBbIX KWUC/OT.
OCO6eHHOCTN CBOWCTB HenpefesibHbIX M apoMaTMyecKUX Kapb6oHOBbLIX KWUC/OT,
ANKAPOOHOBBIX KWC/OT, TMAPOKCUKAPOOHOBbLIX KUCNOT. IMpeacTaBUTeNn BbICLLMX
KapOOHOBbIX KWUC/OT: CTeapuHOBas, MNaJbMUTUHOBAsA, O/IEUHOBAA, JuHoIes8as,
JuHONeH06ast KNCNOTbl. Cnocobbl MoyYyeHns 1 npuMeHeHne KapboHOBbIX KUC/IOT.

CnoxHble agupbl. omMonornyecknii pag, obwas qopmyna, MU3oMepust ©
HOMeHKNatypa. ®Pusnmyeckme M XUMUYECKMe CBOMCTBA: TMAPONU3 B KUC/IOW U
LLLEeNIOYHON cpeae.

XKupbl. CTpoeHre, hr3nYecKne N XMMMUYECKe CBOINCTBA XMPOB: MMApPOo/n3 B
KICNOW W LLenoYHoin cpege. OCo6eHHOCTM CBOMCTB XKUPOB, COAepXXaLlMX oCTaTKu
HenpeaenbHbIX XXUPHBIX KACMOT. XKupbl B NpUpoe.

MbIN& Kak Conu BbICLLUMX KaPOOHOBLIX KMUC/OT, X MOKOLLee AENCTBYE.

Ob6Llas xapakTepucTuka yrnesofos. Knaccudukauus yrnesogos (MoHo-, aun-
N nonucaxapuibl). MoHocaxapuibl: rNHOK03a, (PYKTO3a, ranakrosa, pub03a,
ne3okcupunbosa. Pu3nyeckme CBOWCTBA U HaxoxaeHue B npupoge. PoTocuHTes.
XUMMYECKMe CBONCTBA I/THOKO3bl: peakumn ¢ y4acTMeM CUPTOBbLIX U anbAerngHom
rpynn, CrAMPTOBOE W MOJIOYHOKMUCIOE OpoXKeHue. [puMeHeHMe T[/IHOKO3bl, eé
3HAYEHWEe B XXU3HeLeATeIbHOCTM opraHusma. [ucaxapuibl: caxaposa, MabTo3a U
naktosa. BoccraHasnvBatoLLMe M HEBOCCTaHaB/MBaroLWme aucaxapvabl. Mmaponus
Ancaxapuios. HaxoxaeHve B Npupoge u npumeHeHue. MNonucaxapuibl: Kpaxmar,
rMMKOreH wn uenntonosa. CTPOeEHME MaKpOMOMEKyn Kpaxmana, TIMKoreHa wu
Lenntonosbl. PU3NYECKMe CBOMCTBA Kpaxmasa W LUenntnosbl. XuMUYecKue
CBOMCTBa Kpaxmasa: rmaponus, KayecTBeHHas peakuusi ¢ MofoM. XUMUYecKue
CBOWCTBA LeN/IH0/03bl: TMAPOK3, MONyYeHne 3(MpPOB Lenntoo3bl. MNoHATHE 06
MCKYCCTBEHHbIX BO/TOKHAX (BMCKO3a, aleTaTHbIN LLIENK).



JKCnepuUMeHTa/lbHble MeTOfbl M3Y4YeHUs BEWECTB W WX NpeBpaLleHuit:
PacTBOPUMOCTb Pa3/IMYHbIX CUPTOB B BO/E, B3aVMOENCTBME 3TaHO/a C HATPUEM,
OKMC/IEHNe 3TWU/IOBOrO CrMpTa B aNbfernf Ha pacKaléHHOM MefHOW NPOBOJIOKE,
OKWNC/IEHMEe 3TUIOBOIO CnMpTa AMXPOMATOM Kasims (BO3MOXHO MCMOMb30BaHWe
BUAeOMaTepManoB), KayeCTBeHHble peakumn Ha anbgerngbl (C rMapPoOKCUMAOM
anammuHcepeopa(l) wn  rugpokecuagom  meanu(ll)), peakums  ravuepuHa  c
rmgpokevagom meau(ll), Xvmu4yeckue CBOWCTBA PacTBOpa YKCYCHOW KWCMOTHI,
B3aMMOAENCTBME pacTBopa rKo3bl ¢ ruapokeuaom meau(ll), B3aumogenictTeme
Kpaxmana C MoA0M, pelleHne 3KCrepuMeHTasbHbIX 3a4ad no temMam «CnupTbl U
(heHosbI», «KapboHOBbIe KNCNOTbI. CNOXHbIE 3(MPbI».

A30Tc0z1ep>1caume OPraHmv4eCKMue COCANHCHUA.

AMUHbI — OpraHn4Yeckre NPou3BOAHbIE aMMmaka. Knaccugukaumsa ammHOB:
aMgaTUYeckme 1 apomaTtuvyeckue; MepBuUYHbIe, BTOPUYHbIE W TPETUYHbIE.
CTpoeHune monekyn, obwas ¢opmyna, M3oMepus, HOMeHKNatypa 1 usnyeckue
CBOKMCTBA. XMMNYECKOe CBOMCTBA a/M(PATUUECKNX aMUHOB: OCHOBHbIE CBOWCTBA,
aIKWNNPOBaHKe, B3aMMOENCTBME MEPBUYHBIX aMWUHOB C a30TUCTOW KWCNOTOMN.
Conn anknnaMmMoHus.

AHWIMH — npeacTaBuUTelb aMUHOB apomatumyeckoro psga. CTpoeHuve
aHWNnHa. B3avMHOe BNMsHME TPYNN aToMOB B MoJieKy/ie aHunnHa. OCob6eHHOCTH
XUMUYECKNX CBOWCTB aHWIMHa. KayeCcTBeHHble peakuum Ha aHWamH. Crnocobbl
MOMyYEHUs U MNPUMEHeHVE anngaTUYecKMX ammHoB. [lofyyeHue aHuIMHa W3
HUTpO6eH30/a.

AMUHOKUCOTbI. HOMeHKNaTypa 1 nsomepusa. OTaenbHble NpeacTaBuTeNu o-
aMWHOKMCNOT:  TAUUMH,  anaHWH. ®Pusmyeckne CBOWCTBA  aMUHOKMCIIOT.
XUMMYeckme  CBOWCTBA  aMWHOKUCIOT  Kak  aM(OTepHbIX  OpPraHnyecKmx
COEIMHEHWI, peakuMsi MOMMKOHAEHCaUMW, 06pa3oBaHMe MNenTUAHOM CBA3M.
Buonornyeckoe 3HayeHne aMMHOKMCNOT. CUHTE3 1 TMapoan3 NenTULoB.

Benkn Kak npupogHble nonuvmMepsl. epBuyHas, BTOpUYHAs M TPeTUYHAS
CTPYKTypa 0eflkoB. XUMUYeCKMe CBOWCTBA OENKOB: TMAPOU3, [feHaTypauus,
KayeCTBEHHble peakLum Ha 6enku.

JKCNnepuMeHTa/IbHbIE METOAbl WM3YYeHWS BEWEeCTB W WX NPEBPaLLeHNA:
pacTBopeHve GefiKOB B BOfe, AeHaTypauus 6efiKOoB Mpu HarpeBaHuW, LBETHbIE
peakuunm Ha OGenku, pelleHVe  3KCMePUMEHTa/IbHbIX 33f4a4 Mo TeMam
«A30Tcoaepxatue opraHuyeckue coeANHEHNA» W «Pacno3HaBaHue
OpraHNYecKmx CoeMHEHNIA».

BbIcOKOMOJIEKY/JISAPHBIE COCTMHECHUS.

OCHOBHble MOHATUS XUMWUW BbICOKOMOMEKYNIAPHBIX COELUHEHMIA: MOHOMED,
nosiumep, CTPYKTYPHOE 3BEHO, CTereHb MOMMMepU3aLnn, CPeaHas MOoeKynsapHas



macca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOJEKYNAPHbIX COEAUHEHWIA —
noivmepm3aLms 1 NoIMKOHAEHcaUNS.

MonumepHble Mmatepuanbl. lnactMaccbl  (MOAMITUNIEH,  MOUMPOMNWIEH,
MONIMBUHUAXMIOPUA,  NOMWUCTUPO/,  MOMMETUIMETAKPUAAT,  NOANKapOboHaTsl,
NoNnaTUneHTepedTanar). YTunusaumsa n nepepaborka niactunka.

AnacTomepbl: HaTypa/lbHbIl KayuykK, CUHTETUYECKME KayuyKu
(6yTagneHoBbIN, XN0PONPEeHOBBIA, N30MPEHOBbLIN) U CUIMKOHbI. Pe3nHa.

BonokHa: HaTypasibHble (X/I0MOK, LWEPCTb, LWENK), UCKYCCTBEHHbIE (BUCKO3a,
aueTaTHOe BO/IOKHO), CUHTETUYECKME (KarnpoH 1 /1aBCaH).

[Monvmepsl cneunanbHoro Ha3HaYyeHus (TethnoH, KeBnap,
3/IEKTPONPOBOAALLME NOMMMEPbI, b1opasnaraemble MoMMepb!).

JKCNepMMeHTa/IbHbIE METOAbl M3Y4YeHWS BeEWEeCTB W WX MNPEBPaLLEHNIA:
03HaKoM/ieHMe ¢ obpasuamu NPUPOLHbLIX Y UCKYCCTBEHHbLIX BOSIOKOH, MacTmacc,
Kay4yyKOB, pelleHne 3KCMepuUMeHTa/IbHbIX 3afay Mo Teme «Pacrno3HaBaHue
M1acTMacc 1 BOJIOKOH».

PacuéTHble 3afauun.

HaxoxaeHne MoNeKynsipHoM (hopMy/ibl  OpraHMyeckoro COeAUHEHUs Mo
MaccoBbIM  [0/1AM  3/1EMEHTOB, BXOAAWMX B €ro CocTaB, HaxoX[eHue
MOMEKY/NSIPHOM  (POPMY/bl  OPraHMYecKoro CoeauHeHWs no macce (06bEMY)
NMPOAYKTOB CropaHus, Mo Konm4yecTBy BeuwlectBa (Macce, 06bEMY) NPOAYKTOB
peakumMn W/MNN UCXOAHbIX BELLECTB, YCTAHOB/IEHWE CTPYKTYPHON (opMy/bl
OpraHM4yecKoro BeLLeCTBa Ha OCHOBE €ro XMMMWYeCKMX CBOMCTB M/IM CroCcO60B
NoflyyeHuns, ornpefesieHne AO0NM BbIXOAA NPOAYKTA peakumy OT TEOPEeTUYECKU
BO3MOXHOT 0.

MexxnpeLMeTHble CBA3MN.

Peannzauma MeXxnpeaMeTHbIX CBA3EN NPU U3YYeHUN OpraHNYecKon XUMnUmn B
10 knacce OCYLLECTB/IAETCA 4Yepe3 WCNOMb30BaHME KaK OO6LMX eCTeCTBEHHO-
Hay4YHbIX TMOHATWA, TaK W TMOHATMIA, MPUHATBIX B OTAENbHbIX MNpeameTax
eCTeCTBEHHO-Hay4HOr 0 LiMKna.

O6une ecTeCTBEHHO-Hay4YHble MOHATUA: ABMIEHME, HAYUHbI (DaKT, rMnoTesa,
Teopus, 3aKOH, aHann3, CUHTE3, Kraccuukauusa, HabnwgeHne, W3MepeHue,
3KCMNepUMEHT, MOAe/b, MOJENNPOBaHME.

®dusmkKa: MaTepus, aTtoMm, 3MIEKTPOH, MPOTOH, HENTPOH, MOJeKyna,
3HEepPreTUYecKnin ypoBeHb, BELLECTBO, Teno, O0O0bEM, arperaTHoe COCTOsSHME
BELLECTBa, (PM3MYECKMe BENNUYUHBI, eAUHULbI U3MEPEHUs, CKOPOCTb, 3HEPTus,
macca.

Buonorns: Knetka, opraHuW3Mm, 3Kocuctema, 6uociepa, MeTabonNMn3M,
HacnefCTBEHHOCTb, aBTOTPOHbLIA N TeTepoTPOgHbIA TUM NUTaHUA, BPOXeHue,



(hoTOCMHTE3, [blXaHWe, O6enKW, YrneBodbl, >XWpbl, HYKNEMHOBbIE KWUCNOTI,
(hepMEHTBI.

"eorpadus: nonesHble NCKOMaeMble, TOMNBO.

TexHonornsa: nuuieBble MPOAYKTbl, OCHOBbl PaLMOHa/IbHOr0 MUTaHus,
MOHOLLIME CPeAcTBa, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKNX BOJTOKOH.

11 KJIACC

OBHIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI XMMHH.

AToM. CocTaB aTOMHbIX fifiep. XUMUYECKUA anemeHT. 3oTonbl. CTpoeHue
3/IEKTPOHHBLIX 000/104EK aTOMOB, KBAHTOBble YMC/A. DHEPreTUYeckne YPOBHU U
NoAypOBHN. ATOMHble opbutann. Knaccnpmkaums XMMmMUYeCcKnx 3aieMeHToB (S-, p-,
d-, f-anemeHTbl). PacnpefeneHve 37EKTPOHOB MO aTrOMHbIM  OpbUTanaMm.
ANEKTPOHHbIE KOHMUIypaLum aToMOB 3/IEMEHTOB MepBOr0—4eTBEPTOro NMepurosoB
B OCHOBHOM W BO36Y)>XEHHOM COCTOSIHWUMW, 3/1EKTPOHHbIE KOH(Urypauum MOHOB.
ONEKTPOOTPULATENBHOCT.

Mepvoanyeckuii 3akoH 1 Mepnogmnyeckas cucteMa XMMUYECKUX 3/1EMEHTOB
O.1. MeHpgeneeBa. CBsA3b NepuOANYECKOro 3akoHa M eprnognmyeckoin CUCTeMb
XUMUYECKMX  3/IEMEHTOB C  COBPEMEHHOM  Teopueil  CTPOeHUss  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHNSA CBOWCTB XMMUYECKUNX 3/1EMEHTOB 1 00pa3yemMbIX UMK
MPOCTbIX M CNOXHbLIX BEWecTB Mo rpynnam W nepuogam. 3HayeHue
nepuoamyeckoro 3akoHa A.M. MeHaeneesa.

Xummyeckasi CBA3b. Buibl XMMWYECKON CBS3W: KOBa/IEHTHasA, MOHHas,
MeTasinyeckass. MexaHu3Mbl 00pa3oBaHMA KOBAJIEHTHOW CBA3W: OOMEHHbIA U
[AOHOPHO-aKUENTOPHbIA. SHEprua n gnnHa cessu. MonspHoCTb, HanpaBieHHOCTb U
HacbILLAeMOCTb KOBaJIeHTHOM cBsi3n. KpaTHble cBA3W. BopgopogHas CBA3b.
MeXXMoneKynspHble B3aMMOAeCcTBUS.

BaneHTHOCTb U Ba/leHTHble BO3MOXHOCTU aTOMOB. CBfA3b 3/1EKTPOHHOM
CTPYKTYPbl MOJIEKY/T C MX FeOMETPUYECKUM CTPOEHMEM (Ha Mpumepe CoeanNHeEHUM
3/IEMEHTOB BTOPOro nepmoaa).

[MpesacTaBneHne 0 KOMMNNEKCHbIX coefnHeHnsAX. CocTaB KOMM/IEKCHOMO MOHa:
KOMM/IeKCO0bpa3oBaTe/b, /UraHabl. 3HayeHWe KOMIMIEKCHbIX  COeAMHEHMWIA.
[MOHATME O KOOPAMHALMOHHON XUMUN.

BelwiectBa  MONEKYNAPHOTO WM HEMONEKYNAPHOrO  CTPOeHWUA.  Tunbl
KPUCTaI/IMYEeCKNX PELLETOK (CTPYKTYP) M CBOMCTBA BELLECTB.

[MoHATME O AMcNepCHbIX cucTemMax. ICTMHHbIe pacTeopbl. [peacTasneHue o
KONMonaHbIX pactBopax. Cnocobbl BblpaXKEHUS KOHLEHTpauum pacTBOPOB:
MaccoBas [0NA BeLLecTBa B pacTBope, MONAPHasA KOHUeHTpauus. HacbllleHHble U
HeHacCbILLEeHHbIe PacTBOPbI, PaCTBOPMMOCTb. KpucTaniormgparsl.



Knaccuumkaumst 1 HOMeHKNaTypa HeopraHM4ecKux BeLecTB. TpuBMasibHble
Ha3BaHWs OTAeNbHbIX NPeACTaBUTENEn HEOPraHUYECKMX BELLECTB.

Knaccnmkaums XMMMYecKuX peakuuii B HEOPraHMYeCcKon 1 opraHMYeckKoim
XUMUK. 3aKOH COXPaHeHMs1 MacCbl BELLECTB; 3aKOH COXpaHeHWs U npeBpaLleHus
3HEPrn NPU XMMUYECKMX peakumsax. TennoBble aPQeKTbl XUMUYECKMX peakLUid.
TepMOXMUMYECKNE yYpaBHEHNS.

CKOpPOCTb XMMUYECKOI peakumun, eé 3aBUCMMOCTb OT pas/InyHbIX (haKTOpPOB.
[TOMOreHHbIe 1 reTeporeHHble peakummn. Katanus n katanmsatopbl.

O6paTnMble 1 HeobpaTMMble peakuun. XnMmyeckoe pasHoBecue. KoHCcTaHTa
XUMNYECKOro paBHOBecusA. DaKTOpbl, BAMSAIOWME Ha MOMIOXKEHNE XUMUYECKOro
paBHOBECUS: TeMrepaTypa, AaBfeHWe N KOHLEHTPaL MM BELLIECTB, YHaCTBYIOLLMX B
peakunu. MpunHuun fle LWatenbe.

AnekTponutmyeckas guccouynaumsa. CusibHble W cnabble  3/1EKTPONUTI.
CreneHb auccoumaumn. Cpefla BOAHbLIX PacTBOPOB: KWUCNOTHasi, HEMTpasibHas,
wenoyHas. BogopoaHbli nokasatens (pH) pactsopa. 'viaponus conent. Peakuuu
MOHHOro 0bmeHa.

OKMCNNTENbHO-BOCCTaHOBUTE/IbHbIE  peakuun.  CTeneHb  OKUC/IEHWA.
Okucnutens WM BOCCTaHOBUTENb. [1poLecCbl OKWUCNEHUSS U BOCCTAHOB/IEHUS.
BaxHeiwne okucnutenu v BoccTaHOBUTENW. MeTOL 3N1eKTPOHHOro 6anaHca.
SNeKTPon3 pacTBOPOB W Pacn/iaBoB BELLECTB.

JKCNepuMMEHTa/lbHbIE METOAbl WM3Y4YeHWS BEWECTB W WX MNPEBPALLEHNIA:
pas3fioKeHne nepokcuaa Bogopoda B MNPUCYTCTBUW  KaTasim3atopa, MoAenu
KpUCTa/ININYECKNX PELLETOK, NPOBeAeHNe peakLMili NOHHOro obMeHa, onpeaeneHue
cpefdbl pacTBOPOB C MOMOLIGIO WHAMKATOPOB, W3Y4YeHWe BAUAHUSA PasIMYHbIX
(haKTOPOB Ha CKOPOCTb XUMWYECKOWA peakumn W MONIOKEHNE XUMMUYECKOro
paBHOBECHUS.

Heoprannyeckasi Xumusl.

[MonoxkeHne HemeTanoB B [lepuognMyeckoil  CUCTEME  XUMUYECKUX
anemeHToB [./. MeHaeneesa 1 0CO6EHHOCTM CTPOEHWUA UX aTOMOB. PU3MYECKUE
CBOWCTBA HeMeTasl/10B. AJJIOTPONUS HEMETA/INIOB (Ha MPUMepe KMUCIopoaa, cepsbl,
(hocchopa v yrnepoaa).

Bogopoga. Mony4yeHune, (prU3NYecKMe M XMMUYECKME CBOWMCTBA: peakuun C
MeTafnamm W HemeTan/aMu, BOCCTaHOBWUTE/bHble  CBOWCTBA.  [mapuapbl.
TonMMBHbIE 3MIEMEHTBI.

[anoreHbl. HaxoxgeHwe B Mpupofe, Cnocobbl MonyyeHus, PU3NYecKme u
XMMUYeCKMe CBOWCTBa. ManioreHoBOAOPOAbl. BaxkHelwme KUCNOpoAcoAepallme
COeANHEHNS rasioreHoB. J1labopaTopHble Y NMPOMbILLIEHHbIE CMOCOOLI NOMYYEHUS
rasioreHoB. NprMeHeHVe rasioreHoB N X COeAUHEHNA.



Kuncnopog, 030H. JlabopaTopHble U NPOMbILL/IEHHbIE CMOCOObLI MOMYYeHNA
Kucnopoga. ®usnyeckne M XMMUYECKUe CBOWCTBA WM MPUMEHEHWe Kucnopoga K
030Ha. OKcuapbl U NepoKcuabl.

Cepa. HaxoxgeHue B npupoge, CNocobbl MOAyyYeHWs, (U3MYecKne W
XnMudeckne csoictBa. Ceposogopoa, cynbguabl. Okcnpg cepbi(1V), okeug
cepbl(VI). CepHuctas n cepHas KuCnoTbl M uX conn. OCOBGEHHOCTU CBOWCTB
CEPHOI KNCNOTbI. [NpnMeHeHne cepbl 1 eé CoeANHEHNIA.

A30T. HaxoxpgeHve B Npupofe, CMocoObl MoMy4vyeHUs, (U3NYECKue U
XUMUYECKMEe CBOMCTBA. AMMMaK, HATPUAbI. OKcuabl a3oTa. A30TUCTas U a30THas
KUCNOTbI U UX CONN. OCOBEHHOCTY CBOWCTB a30THOM KUCNOTbI. NpuMeHeHVe a3oTa
N €ro cCoeMHeHNn. A30THble Y100peHUs.

docop. HaxoxaeHve B npupoge, Cnocobbl NOMydeHus, (PUNYECKne |
XUMU4Yeckne ceoicTBa. dochuabl U docduH. Okemabl docdopa, ¢ochopHas
Knucnota n eé conu. MNpumeHeHWe qocdopa U ero coearHeHnin. PochopHble
yf00peHuns.

Yrnepog, HaxoxgeHue B npupode. ANNOTPOrMHble  MOAUDUKaLMK,
®dusnyeckme ” XUMUYECKMe CBOMCTBA MPOCTbIX BeLLEeCTB, 06pPa30BaHHbIX
yrnepogom. Okcug yrnepoga(ll), okcug yrnepoga(lV), yronbHas kucnota v eé
conn. AKTMBUPOBAHHBIA Yronb, agcopbums. ®ynnepeHbl, rpadeH, yrnepogHole
HaHOTPYOKM. TpYMeHeHNe NPOCTbIX BELECTB, 06pa30BaHHbIX YriepoaoM, U ero
COENHEHNIA.

KpemHuii. HaxoxgeHne B npupoge, Cnocobbl NofyyveHus, usnyeckmne u
XnMudeckne csoitctBa. Okcump KpemHuA(IV), KpemHueBas KWCNoTa, CUIMKAThI.
[MpuMeHeHNe KPeMHNA 1 ero coefnHeHnA. CTeK/0, ero nonyyeHne, BUibl CTeka.

MonoxeHne mMeTainoB B Iepuoanyeckoin cucteme XMMUYECKUX 3/IEMEHTOB.
OCOGEHHOCTU CTPOEHUS 3MIEKTPOHHBLIX 000/104eK aToMOB MeTanioB. Oo6Lime
(hbn3myeckne CBONCTBA MeTa/INOB. [MPUMEHEHUEe MeTa//IOB B ObITY U TEXHUKE.
CnnaBbl MeTa1/10B.

JNEKTPOXUMUYECKUIA  PAf,  Hanps>keHWA MeTanioB.  O6Lme  crnocobbl

MoNTyuYeHus MEeTa/1/10B: rMAPOMETaNNYPrus, NUPOMETaNYpPrus,
anekTpomeTannyprus. FoHATME 0 KOppo3uu MeTannoB. Crnocobbl 3aWuThbl OT
KOPPO3WM.

Obuwan xapakTepucTnka MeTannoB IA-rpynnbl eproanMyeckoin CUCTeMbI
XUMUYECKNX 3/1IEMEHTOB. Hatpui un  Kanvil: nony4veHue, (U3NYECKMe U
XMMUYeCKue CBOWCTBA, MPUMEHEHME MPOCTbIX BELLECTB U UX COEAMHEHMWIA.

Obuwan xapaktepucTuka metannios IIA-rpynnbl Mepuognyeckoin CUCTEMBI
XUMUYECKMX 3/IEMEHTOB. MarHuii 1 KanbUWii: nony4veHue, ¢usnyeckne 1
XMMUYECKMe CBOWCTBA, MNPUMEHeHMEe TMPOCTbIX BELWECTB M WX COeAUHEHWIA.
JKECTKOCTb BOAbI M CNOCO6LI €8 yCTpaHeHUs.



ANIOMVHWIA: NoNyyYeHne, (PU3NYECKne N XMMUYECKNE CBOCTBA, NMPUMEHEHME
MPOCTOro BellecTBa M €ro CoeAuHeHWA. AMMOTEpHble CBOWCTBa OKcCuaa U
rMAPOKCHAA a/IIOMUHUSA, TUAPOKCOKOMIIEKCHI &/TIOMUHKS.

Obuwan xapakTepucTuka MeTaioB MNo6oyHbIX nogrpynn  (B-rpynmn)
[MeproanyecKor CUCTEMbI XUMUYECKNX 3/IEMEHTOB.

du3nyecKme N XMMUYECKNe CBOMCTBA XpOMa 1 ero coefuHeHnin. OKcuabl 1
rugpokengbl xpoma(ll), xpoma(lll) n xpoma(VI1). Xpomatbl U AUXPOMATbI, WX
OKUCNUTENbHbIE CBOMCTBA. [oNyyYeHre U NPUMEHEHNE XpoMa.

®dun3nyeckne ” XMMUYECKMe CBOICTBA MapraHua W €ero CoeAMHEHWUA.
BaxHewne coeauHeHns  mapradua(ll), wmapraHua(lVv), mapraHua(VI) wu
mapraHua(VIl). NepmaHraHaTt Kasivsi, ero OKUCINTeNbHbIe CBOMNCTBA.

®un3nyecKne N XMMUYECKE CBOMCTBA Kefe3a N ero coegmHeHnin. Okeuasl,
rmapokenabl 1 conu xenesa(ll) n xenesa(lll). MonyyeHne n NpUMeHeHNe Xenesa
W ero crnaBoB.

®un3nyecKne N XMMMUYECKMe CBOINCTBA Mean U eé coeauHeHWNA. TonyyeHve u
NMPUMEHEHNE Mean 1 e€ CoeJUHEHNIA.

LIMHK: nony4yeHue, (U3NYECKMe W XMMWYECKMe CBOMCTBA. AMQOTEpHbIe
CBOICTBa OKCMAA W TMAPOKCUAA LIMHKA, MAPOKCOKOMINIEKCHI LMHKA. MprMeHeHne
LIMHKA N ero COeANHEHWIA.

JKCnepuMeHTa/IbHbIE METOAbl W3YYeHWS BEWEeCTB M UX NPEeBPaLLeHNIA:
M3yyeHne 06pa3LLOB HEMETA/I/IOB, FOPEHMe cepbl, (pocdopa, Xenesa, MarHWa B
KIUCNopode, W3yvyeHne Konnekuum «MeTannibl M CNaaBbl», B3aUMOAENCTBUE
LLLeNOYHBIX W LLIeNI0YHO3EMEIbHbIX META/INIOB C BOLOM (BO3MOXHO MCMO/b30BaHNUe
BUAeOMaTeprasnioB), B3aMOAENCTBUE LIMHKA W Xene3a C pacTBopamu KUC/OT U
LLieNIoYeld, Ka4eCTBEHHbIE peakLMn Ha HeopraHMYecKmne aHMOHbI, KATUOH BOAOPOAa
M KaTWOHblI MEeTasNoB, B3aMMOAENCTBME TUAPOKCUAO0B aIOMUHMUA W LMHKA C
pacTBopaMu KUCNOT W LLEN0Yeid, peLleHne aKCrneprMeHTalbHbIX 3a4a4y no Temam
«["anoreHbl», «Cepa 1 eé coeamHeHUs», «A30T U ocdhop U UX COeANHEHUS,
«MeTansbl rnaBHbIX NOArpynn», «Metansibl MO60YHbIX NOATPYNM».

XHUMHUS U )KU3Hb.

Porb XvMun B 06ecneveHnn yCTomumnBoro pasBuTus venobeyvecTsa. MNoHATHe
O Hay4HbIX MeToJax MO3HaHUA W METOLO/IOTUNA Hay4yHOro WCCNef0BaHuS.
HayuHble NpYHLMNbI OpraHM3aLmMm XMMMYecKoro Npon3soaCcTea. MNpombILieHHbIe
CNoco6bl NOMyYeHNs BaXXHENLLUMX BELECTB (Ha MpumMepe MPOM3BOACTBA aMmMUaKa,
CepHOM KWUCNOTbI, MeTaHosa). MpoMbILLIEHHbIE COCOObLI NMOMYyYeHNss MET/INOB U
CnNaBoB. XMMMWYECKOe 3arpsisHeHVe OKpYXKatoLlei cpedbl U ero nocrefcTsus.
Ponb X1Mnn B 06ecreyeHnm aHepreTUYeckoin 6e30nacHoOCTM.

XvMnsa 1 300poBbe  YenoBeKa. JleKapCTBeHHble cpeacTtBa. [lpaBuna
MCMO/Mb30BaHNA NeKapCTBEHHbIX MpenapaTos. Posib XUMUK B pasBnUTUA MeAULMHBI.



XUMUSA MULLM: OCHOBHbIE KOMIMOHEHTbI, MULLEBbIE A06aBKK. Po/b XMUK B
o6ecnevyeHnmn NULLLEBOI 6e30MacHOCTW.

KocmeTnyeckne n napgromepHble cpeacTtBa. bbiToBas xumus. [MpaBuna
6e30MacHOro MCrosib3oBaHWA MNpenapaToB ObITOBOW XUMUW B MOBCEAHEBHOW
XU3HW.

XUMKUsi B CTPOUTENbCTBE: BaXKHENLLNE CTPOUTENbHblE MaTepuaibl (LEMEHT,
OETOH).

XuUMuns B Ce/IbCKOM X035icTBe. OpraHnyeckmne N MUHePaIbHbIE YA06peHNs.

CoBpeMeHHble KOHCTPYKLMOHHbIE MaTepuasibl, Kpacku, CTEKNO, Kepamuka.
MaTtepuanbl g1 3NEKTPOHUKN. HaHOTEXHO0ornu.

PacyéTHble 3ajayw.

PacuéTbl: Macchl BelecTBa UM 06bEMA rasoB MO M3BECTHOMY KOMNYECTBY
BELLEeCTBa, Macce uamM 06bEMY OLHOrO M3 Y4aCTBYHOLWMX B peakuuu BELLECTB,
maccbl (06bEMa, KOMM4yecTBa BeLLECTBA) MPOAYKTOB peakuuu, €ecnm Of4HO W3
BELLECTB MMeEET Mpumecn, maccbl (06bEMa, KONM4YeCTBa BeLLEeCcTBa) NPoAyKTa
peakuun, ecnnm OfHO W3 BeLWeCTB f[aHO B BWAe pacTBopa C OnpeaenéHHon
MaccoBOi [0neli pacTBOPEHHOrO BeLeCTBa, MacCOBOW [0 U MOJSPHOM
KOHLUEHTpauMM BelecTBa B pacTBOpe, A0/ BbIXOA4A MPOAYKTa peakumm ot
TEOPeTMYECKN BO3MOXKHOT 0.

MexnpeLMeTHbIE CBA3M.

Peanmzauma  MeXnpeaMETHbIX  CBS3eM  MNpU M3ydeHUM  OOWeid U
HeopraHM4yeckom xmmmn B 11 Knacce OCYLLECTBNAETCS Yepe3 MUCMOob30BaHNe Kak
06LLMX eCTECTBEHHO-HAYYHbIX MOHATUW, TakK U NMOHATUIA, MPUHATLIX B OTAENbHbIX
npeamMeTax eCTeCTBEHHO-Hay4YHOro LMKa.

OOLLMe eCTeCTBEHHO-Hay4YHble MOHATUA: SBIEHNE, HAYUHBbIN (haKT, rmnoTesa,
Teopus, 3aKOH, aHainu3, CUHTE3, Knaccuukaums, nepuognyHoCcTb, HabnogeHwe,
N3mMepeHue, IKCNePUMEHT, MOZeNb, MOAENMPOBaHME.

®du3nka: MaTepusi, MUKPOMUP, MaKpOMWUpP, atoMm, 3/EKTPOH, MPOTOH,
HENTPOH, WOH, U30TOMbI, PaANOaKTUBHOCTb, MOJEKY A, 3HEPreTUYECKUIA YPOBEHD,
BELLECTBO, Teno, OObEM, arperaTHoe COCTOSIHME BeLecTBa, WAeasbHbIA ras3,
(hn3myeckme BeNIMUNHBI, eANHULbI M3MEPEHWS, CKOPOCTb, 3Heprus, macca.

Buonorus: Knetka, opraHusM, akocucrtema, bmocepa, MeTabosnm3m, Makpo-
N MUKPO3/IEMEHTbI, 6ENKK, XNPbI, YTNeBOAbl, HYKNEUHOBbIE KUCNOTbI, (DePMEHTHI,
FOPMOHbI, KPYroBOPOT BELLECTB U MOTOK 3HEPrn B IKOCUCTEMAX.

"eorpamsa: MuHepasbl, TOPHbIE NOPOAbI, MOME3HbIE UCKOMaeMble, TOM/MBO,
pecypcbl.

TexHONorna: XMMmMYeckas NpPOMbILLIEHHOCTb, METa/TypPrus, CTPOUTENbHBIE
martepuasbl, CeflbCKOX039MCTBEHHOE MPOU3BOACTBO, MULLEBAsA MPOMbILLIEHHOCTD,
(hapmaLeBTNYECKas MPOMbILLIEHHOCTD, MPOM3BOACTBO KOCMETUYECKNX



npenapaToB, MPOM3BOACTBO  KOHCTPYKLMOHHbIX MaTepuanoB, 3MeKTPOHHas
MPOMBILLIEHHOCTb, HAHOTEXHO/OMMN.



NMNAHVPYEMBbBIE PE3YJIbTATbI OCBOEHNA MNMPOITPAMMbI MO XUMNI
HA YT NNYBJIEHHOM YPOBHE CPEAHEI O OBLLEIO OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MMOAXOAOM B CTPYKTYpe
JINYHOCTHBLIX pPe3y/nbTaTOB OCBOEHUS MpeameTa «XWMUSi» Ha YPOBHE CpefHEero
obuiero o06pa3oBaHMs  BblfeNieHbl  Chnefytolime COCTaB/AOWMe: 0CO3HaHue
06yyvaloLLMMNCS  POCCUMCKOA  TPadXKAAHCKOA  WAEHTUYHOCTW; TOTOBHOCTb K
CaMOopa3BMTUIO, CAMOCTOSATENIbHOCTM M CaMOOMNPeAeNeHnIO; Haimye MOTMBaLUK K
00Yy4YeHMIO; TOTOBHOCTb M CMOCOBGHOCTb O00YYatOLUMXCH PYKOBOACTBOBATLCS
NPUHATBIMX B 00OLLECTBE nMNpaBWnamy W HOPMamy  MOBEAEHWUs;  Halnyme
NpaBOCO3HaHWSA, 3KOTOMMYECKO KYNbTYPbl; CMOCOOHOCTb CTaBUTL Lie/IN U CTPOUTD
YXU3HEHHbIE NaHbl.

JINYHOCTHbIE  pe3y/bTaTbl OCBOEHMSI MpeameTa  «XUMUS»  OTpaXKaroT
ChopMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [eATe/IbHOCTU
obyuatoLLMXCca B npouecce peanusaumm 06pasoBaTe/ibHOM AeATeNIbHOCTU.

JINYHOCTHbIE  pe3y/bTaTbl OCBOEHWSI MpeameTa  «XUMUS»  OTpaXKaroT
ChopMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W NPaKTUYECKOW [eATe/IbHOCTY
obyyatoLmxca B Mmpouecce peasmsaunm obpazoBaTeNbHOW AeATeNlbHOCTU, B TOM
yuncne B 4YacTu:

1) rpaxaaHCKOTr0 BOCIMTAHMS .

0CO3HaHWsA 06YyYalLUMINCA CBOMX KOHCTUTYLMOHHBIX NpaB U 0643aHHOCTEN,
YBa@KEHNA K 3aKOHY M NPaBonopsaaKY;

NpeacTaBneHns O  COUMasibHbIX HOpMax W MpaBuiax MeXIMYHOCTHBIX
OTHOLLIEHWNIA B KON/IEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW [eATeNlbHOCTU Npu  CO34aHuK
YUYeOHbIX MPOEKTOB, PeLUeHUN Yy4ebHbIX W Mo3HaBaTe/bHbIX 3a4a4, BbIMOIHEHUN
XVMWYECKNX 3KCNEPUMEHTOB;

CMOCOGHOCTM MOHMMaTb W MPUHUMATb MOTMBbI, HaMEpPEeHWs, SIOTUKY W
apryMeHTbl ApYyrux npu aHanuse pasinyHbIX BUAOB YHEOHON AeATeNbHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

LLEHHOCTHOTO OTHOLUEHUS K WCTOPUYECKOMY W Hay4yHOMY HAac/iefmio
OTEYECTBEHHON XUMWMK;

YB&KEHNA K MpoLeccy TBOpYeCcTBa B 00/1aCTV TEOPUM U NPaKTUYECKOro
MNPUIOXKEHNA XUMWUKW, OCO3HAHUA TOrO, YTO AaHHble HayKM eCTb pe3ynbTaT
LJIUTENbHbIX  HabMOAEHWIA,  KPOMOT/MBLIX — 3KCMEPUMEHTa/IbHbIX — MOWCKOB,
MOCTOSAHHOI O TPYZAa YYEHbIX 1 MPaKTUKOB;



MHTEpeca W Mo3HaBaTelbHbIX MOTMBOB B MOMYYEHUN W MOCNEAYIOLLEM
aHaIn3e MH(opmauumn 0 NepefoBbIX LOCTUXKEHWUAX COBPEMEHHOW OTeYeCTBEHHONA
XUMUW;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOr 0 CO3HaHWA, 3TUYECKOr0 NOBEAEHNS;

CMOCOGHOCTUN OLEHMBATbL CUTYaLMK, CBS3aHHbIE C XMUMUYECKUMU SABNEHUSMNA,
M NPVHUMATb OCO3HAHHbIE pPeLleHns, OPUEHTUPYSACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTW;

FOTOBHOCTW OLEHMBATb CBOE MOBEAEHMe WM MOCTYNKM CBOMX TOBapULLEN C
MO3ULMIA HPABCTBEHHbLIX U MPaBOBbIX HOPM U C Y4ETOM OCO3HAHWUA MOCNEeLCTBUI
MOCTYMKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

MOHMMaHMS  LIEHHOCTE 340poBOro M 6Ge3onacHOro ob6pasa  XKU3HW,
HeoO6X0AMMOCTN OTBETCTBEHHOIO OTHOLUEHWA K COOCTBEHHOMY (PU3MYECKOMY W
MCUXMYECKOMY 3[10p0BbIO;

cobMofeHNa npaeun  6e30MacHOro obpallleHnsi C BellecTBamn B ObITY,
MOBCEAHEBHOW XM3HW, B TPY/A0BOI AeSATENIbHOCTH;

MOHMMaHWUA LEHHOCTW NpaBun  UHAMBUAY&IbHOrO UM KOMIIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YIPOXAKOLNX 340P0BbIO M XXMU3HW NOLEN;

0CO3HaHWA NOCNEeACTBUIA U HEMPUATUA BPeAHbIX MPUBbIYEK (YNOTpebeHus
aJTIKOr 0151, HAPKOTMKOB, KypeHus);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHVUKaTUBHOW  KOMMETEHTHOCTM B y4ebHO-UCCnefoBaTeNbCKOM
[eATeNbHOCTW,  OOLLECTBEHHO [MOMIE3HOW, TBOPYECKOW W APYyrux  Buaax
[eATeNIbHOCTY;

YCTAaHOBKM Ha aKTMBHOE Yy4yacThe B pPeLeHnM NpakTUYecKux 3agad
coumanbHOW HanpaBNeHHOCTM (B paMKax CBOEro K/acca, LLKO/bI);

MHTEepeca K NPakTUYECKOMY U3Y4YeHWo MPOoeccnin pasniniHoro poga, B Tom
ymncne Ha OCHOBE NMPYMEHEHMNSA MPeAMETHbIX 3HAHWUIA N0 XUMUN;

YBXKEHWA K TPYAY, NIOAAM Tpyda 1 pe3ynbTaTam TPYA0BOW AeATeNIbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY Bbl6OpPY WHAMBUAYASIbHON  TpaeKTopuu
obpaszoBaHus, Oyayulein npoeccun N peanmsaumm COBCTBEHHBLIX KU3HEHHbIX
M1aHOB C YYETOM /INYHOCTHbLIX MHTEPECOB, CMOCOOHOCTEN K XUMWMN, UHTEPECOB U
noTpebHoCTeN 06LLEeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

3KOMOrMYeCcKn LienecoobpasHOro OTHOLLEHUS K MPUPOAE KakK WCTOYHUKY
CYLLLECTBOBAHWSA XXM3HW Ha 3eMie;

MOHMMaHMSA TN06aNbHOr0 XapakTepa 3KO/IOTMYeCKUX Mnpobsiem, BAUAHUSA
39KOHOMMYECKUX NPOLLeCCOB Ha COCTOAHME NMPUPOAHOW M CouUnanbHOM Cpeabl;



OCO3HaHMSI HeobXOAMMOCTM  WUCMO/Mb30BaHUA  AOCTVDKEHUA XUMUWU OIS
peLLeHns BOMPOCOB paLyoHa/IbHOro MPYPOAOMNOSb30BaHNS;

aKTUBHOrO  HENpusATUA  AENCTBUA, MPUHOCAWMX Bped  OKPYXKatoLLei
NPUPOAHOIA cpeae, YMEHWS NPOrHO3MPOBaTb HEeBMaronpusiTHble 3KONOrMYecKme
nocneacTBusA NpeanpYHUMaeMbIX AeCTBUIA U NPeaoTBpaLlaTh UX;

Ha/IMuMsA Pa3BUTOr0 3KONOrMUYECKOr0 MbILLISIEHMS, 3KOMOMMYECKOW KyNbTypbl,
onbITa [eATeNbHOCTH 3KO0/10rM4eCKOl Hanpas/fIeHHOCT!, YMeHWs
PYKOBOACTBOBATLCS VMW B MO3HABaTe/bHON, KOMMYHWKATUBHOW W COLMAbHON
MPaKTMKe, CMOCOOGHOCTM W YMEHWS aKTMBHO MNPOTMBOCTOATb  MAEONOrUK
Xemohoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MMPOBO33PEHNS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKV 1 0OLLECTBEHHOW NPaKTUKMK;

MOHMMaHWSA CNeuuduKN  XMMUU  KaK HayKW, OCO3HaHUA €€ ponn B
(hOPMMPOBaHNM PaLMOHA/IbLHOr0 Hay4yHOro MbILWAEHWS, CO3[4aHWUN  LIeNOCTHOMO
npeacTaBneHns 06 OKpYXKatoLeM MUPe Kak O eJMHCTBE NPMPOAbl U YeNoBeKa, B
MO3HaHWN MNPUPOAHBLIX 3aKOHOMEPHOCTEW W peLleHnn MpobneM CoXpaHeHus
NPUPOAHOro paBHOBECKS;

yOeXXAEHHOCT B 0COO0M  3HAYMMOCTM  XMMUW 1S COBPEMEHHOM
UMBUIM3aUMA: B €€ TyMaHWUCTUYECKON HanpaBMeHHOCTM W BaXHOM ponu B
CO3JaHMM HOBOW 6as3bl MaTepuasibHOW Ky/bTypbl, B peleHnn rnobasbHbIX
Npo6ieM YCTOMYMBOrO Pa3BUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MULLLEBOM N 3KONOrMYecKol 6e30MacHOCTH, B PasBUTUMN MeULMHbI, 06ecreveHnm
YCNOBWIA YCMELLIHOrO TPyAa U 3KONMOrMYecKn KOMOPTHOMN XKN3HW KaXA0ro YfeHa
00L1eCTBa;

€CTECTBEHHO-Hay4HOW PaMOTHOCTW: MOHWMaHWA  CYLLHOCTU MeTO[OB
MO3HaHWS, MUCMOMb3YeMbIX B €CTECTBEHHbIX HayKaX, CMOCOGHOCTW MCMO/b30BaThb
NosyyaeMble 3HaHWS ANS aHann3a U 0OBACHEHWS SIBNEHWUIA OKPYXKatoLero Mupa u
MPOUCXOAALLMX B HEM U3MEHEHWIA, YMeHUA [enaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4yHbIX (aKTOB W WMEKLWMXCA [AaHHbIX C LEMbl  NOMyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOGHOCTM  CaMOCTOATENIbHO MUCMO/Mb30BaTb XUMUYECKME 3HaHUS  [ANs
peLLeHns Npo6sieM B peasibHbIX XXU3HEHHbIX CUTYaUUSAX;

MHTepeca K NO3HaHWI0, UCCNeA0BaTe/IbCKOM LeATeIbHOCTY;

FOTOBHOCTM M CMOCOGHOCTM K  HenpepbiBHOMY  00pa30BaHWM0 U
camMo06pa3oBaHNtO, K aKTMBHOMY [MO/IYYEHUIO HOBbIX 3HAHWA MO XUMWU B
COOTBETCTBUU C XKXM3HEHHBIMU NOTPEOHOCTAMY;

MHTepeca K 0COOGEHHOCTAM Tpyfa B pas3/iMyHbIX ctiepax npogecCMoHaIbHOM
AEATENbHOCTW.



METAINIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHble Pe3y/bTaTbl OCBOEHMSI MPOrpaMmMbl MO XUMUU Ha YPOBHE
CpefHero o6LLero 06pa3oBaHMs BKIHOYAIOT:

3HauMMble AN (DOPMUPOBAHWA  MUPOBO33PEHUSI  0BYyYarOLLMXCA
MeXANCUUNIMHaPHbIEe (MEXMNPeAMETHbIE) 00OLLEeHay4YHble NOHATUS, OTpaxaroLune
LIeNIOCTHOCTb  HAaYy4YHOW KapTWUHbI MUpa W crneyndukKy METOAO0B MO3HaHUS,
NCNO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, 3HEPrus, SABNEHME,
npoLecc, CUCTeMa, HayUHbI (hakT, NPUHLMM, rMnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopwus, UccnefoBaHne, HabNOAEHWE, U3MEPEHNE, SKCMEPUMEHT U APYrIe);

YHMBEpCa/lbHble Yy4ebHble AeACTBUSA (NO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynaTuBHbIE), obecneymBaroLLme (hopmMmpoBaHue (hYHKLMOHaNbHOM
rPaMOTHOCTM 1 COLMaNIbHOM KOMMNETEHLMM 06YYatOLLNXCS;
CMOCOBHOCTb obyyaroLmxcs 1CNOMb30BaTh OCBOEHHble

MEXANCLUMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHUA W YHUBEPCa/IbHble y4YebHble
[eCTBUS B NO3HaBaTe/IbHOW U COLManbHOM NPaKTUKe.

MeTanpeaMeTHblE pPe3y/bTaTbl OTPaXatoT OB/afeHNe YHMBEPCaSIbHbIMU
YY4EOHbIMM  MO3HaBaTeNlbHbIMK,  KOMMYHUKATUBHbIMW W PErYNATMBHbIMU
[eACTBUSAMN.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYECKHUE eMCTBUSL:

CaMOCTOATENbHO  (hOPMYNMPOBAaTb U aKTyaM3upoBaTb  MPOGnemy,
pacCMaTpunBaTb ee BCECTOPOHHE,

onpegendaTb uenn AeAatTenbHOCTN, 3ajaBad MapaMeTpbl WU KPUTEPUN UX
AOCTMXKEHNA, COOTHOCUTb PeE3ynbTaTbl AEATENIBHOCTW C MOCTaBNEHHBbIMU LIENTAMUA;

nCcnosib3oBaTb MpPU OCBOEHUN 3HaAHWUI I'Ipl/IéMbI IOrM4yeCcKoro MblLneHnA:
BblAENATb XapPaKTePHbIE MPU3HaKn NOHATUI ” YCTaHaB/IMBaTb UX B3aMMOCBA3b,
MNCMNo/1b30BaTb COOTBETCTBYHOLLWE MOHATUA ON1A 00BbACHEHUS OTAeNbHbIX q3aKTOB n
AB/IEHWIA;

BblOMpPATb OCHOBAHUS W KPUTEPUM [ANS  KNacCU(MKaLUMKM  BELLECTB U
XVMUYECKMX PeaKLInii;

yCTaHaB/NMBaTb MPUYNHHO-C/NIEACTBEHHbLIE  CBA3N MeEXAy WU3yvYaeMbiMU
ABIEHNAMMU,

CTPOUTb  JIOTUYECKME paccy>XaeHus (MHAYKTUBHbIE, [AeAYKTUBHbIE, MO
aHaJ'IOFI/II/I), BbIABNATL 3aKOHOMEPHOCTU W MPOTUBOPEYNA B pPacCMaTpuBaeMbIX
ABNIEHNAX, (DOPMY/IMPOBATL BbIBOAb! U 3aK/THOUEHNS;

MPUMEHATL B NMpouUeCcCe MNMo3HaHNA MUCNoJib3yemble B XUMUN CUMBOTNYECKNE
(3HaKOBbIE) MOAEeNM, NPeobpas3oBbIBaTb MOAE/bHbIE NPEACTaBNEHNS — XMMUYECKNIA
3HaK (CMMBOM) 3/7IEMEHTa, XUMM4YecKass (OpMyna, YPaBHEHME XMMUYECKON



peakuMy — Npu PeLleHnn Y4ebHbIX MOo3HaBaTe/IbHbIX WM MPaKTUYECKMX 3aaad,
NPUMEHSATb Ha3BaHHble MOJENbHbIE NMPeACTaBNEHNSA A1 BbIABEHNUSA XapaKTepHbIX
MPU3HAKOB M3y4YaeMblX BELLLECTB Y XUMUUECKNX PeaKkLWiA.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BfafeTb OCHOBaMW METOJO0B Hay4YHOro rMo3HaHWsA BELLECTB M XUMWUYECKMX
peakuuii;

(hopMynMpoBaTh LeNn 1 3afa4vn 1UccneaoBaHus, UCMob30BaTb NOCTABEHHbIE
M CaMOCTOATENbHO COPMY/MPOBaHHbIE BOMPOCHI B KayeCTBE WHCTPYMeHTa
MO3HAHUA M OCHOBbI ANA (HOPMUPOBAHWA TUMOTE3bl MO MPOBEPKE MPaBU/IbHOCTU
BbICKa3bIBAEMbIX CY)XXAEHWIA;

BNafeTb HaBblKaMW CaMOCTOSITE/IbHOrO MMaHUPOBaHWS W MNPOBEAEHUS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUS HAO/M0AATb 3a XOA40M
npouecca, CamMOCTOSTE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, (POPMY/IMPOBaTh
0606LLIEHNS 1 BbIBOAbI OTHOCUTENBHO AOCTOBEPHOCTY Pe3ynbTaToB UCCNeA0BaHNS,
COCTaB/sATb 060CHOBAHHbIV OTHYET O NPoAeNaHHOM paboTe;

npuobpetatb OMNbIT  YYEHWYECKOM UCCNeAoBaTeNbCKON U MPOEKTHOM
[eATeNbHOCTU, MNPOSBNATbL CMOCOGHOCTb M FOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB PELeHNs MNPaKTUYEeCKUX 3ada4y, MPUMEHEHUIO Pas3NYHbIX
METO/0B MO3HaHWMA.

3) pa6ora ¢ nugopmanmeii:

OPMEHTMPOBATLCA B Pas3/IMYHbIX UCTOYHUKAX WMHGopMauum  (Hay4Ho-
nonynspHas nuTepaTypa XUMUYECKOrO COAEPXKaHWUsi, CMpaBOYHbIE MOCO6US,
pecypcbl VIHTepHeTa), aHaM3MpoBaTb MHQOPMaLMIO pPas/IMyHbIX BUAOB M (hopMm
npefcTaB/eHmns, KPUTUYECKM OLeHMBaTb eé [AOCTOBEPHOCTb 7
HeNpPOTUBOPEYNBOCTb;

(hopMyNMpPoBaThb 3anpocbl M NPUMEHATb Pa3NNyHble METOAbI MPU MOUCKE U
oTObOope MH(opMauun, HeobXoAMMOW [ANA  BbIMOMHEHMS  Y4YeOHbIX — 3ajad
onpenengéHHoro Tmna,

npuobpeTaTb OMbIT WUCMO/Mb30BAHMS  UHHOPMALMOHHO-KOMMYHWUKATUBHBIX
TEXHOMOMNIA U Pa3/INYHbIX MOUCKOBbLIX CUCTEM;

CamMOCTOSITE/IbHO  BbIOMpPaTL  ONTUMaIbHYHO  (DOPMY  MpefcTaB/ieHUns
NH(opMaLnn (CXeMbl, rpaduku, guarpammbl, TabMLbl, PUCYHKM U APYTrue);

MCMoNb30BaTb Hay4HbIA $3bIK B KayeCcTBe CpeAcTBa npu pabote ¢
XUMUYECKON WH(OpMaLMen: MPUMEHATb  MeXnpeameTHble  (pusmyeckne wu
MaTemaTMyecKmne) 3Hakm 1 CUMBO/IbI, (DOPMY/bl, ab6peBMaTypbl, HOMEHKNATYPY;

NCNoJib30BaTb 3HAKOBO-CMMBO/TMYECKNE CPEACTBA HarnAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:



3afjaBaTb BOMPOChI MO CYLLECTBY 06CYXAaeMOM TeMbl B X0A4e ananora nu/mnm
ANCKYCCUW, BbICKa3bIBaTb NAen, (DOPMYIMpoBaTb CBOW MPea1oKeHNs
OTHOCUTE/IbHO BbIMOTHEHWS NPELI0XEHHON 3a4auu;

BbICTYNaTb C MNpe3eHTauuelr pe3ynbTaToB MO3HaBaTeNlbHOW [AeATeNbHOCTH,
MONTYYeHHbIX CAMOCTOSATENIbHO UM COBMECTHO CO CBEPCTHMKaMM MPU BbINOTHEHNN
XUMUYECKOr0 3KCMNepMMEHTa, NMPaKTUYecKoi paboTbl N0 MCC/ef0BaHNIO CBOMCTB
M3yYaeMbIX BELLECTB, peanm3aumm y4ebHOro npoekTa, 1 hopmynmposaTtb BbIBOAbI
No pesy/nbTataM NPOBEAEHHbLIX UCCMeA0oBaHUA MYTEM COrnacoBaHUs Mo3vuui B
XoAe 06cyXaeHns u 06MeHa MHEHUAMN.

PeryisiTuBHBbIE YHHBeEpCcaJbHbIe Y4eOHbIe NelCTBHUSA:

CaMOCTOATE/IbHO MNJIaHMPOBaTb WM OCYLLECTB/IATb CBOK MO3HaBaTe/bHYHO
OEATeNbHOCTb, OMnpefenss eé uenn W 3agayn, KOHTPONMPOBaTb M MO Mepe
HeoOXOAMMOCTN  KOPPEKTMPOBaTb MNpedsiaraeMblii  anroputm  AeNCTBUIA  NpK
BbIMOMHEHNM YYEOHbIX W WCCNeAoBaTeNlbCKUX 3afay, BblOMpaTb Hambonee
3PMEKTMBHBIA CMOCO6 MX peweHnsi ¢ YY4ETOM MOMYYEHUS HOBbIX 3HAHWIA O
BELLLECTBAX M XMMUYECKMX peakumsXx;

OCYLLECTB/ITb CAMOKOHTPO/b AEATENbHOCTM Ha OCHOBE CamoaHanm3a u
CaMOOLIEHKM.

IMPEJMETHBIE PE3YJBbTATBI

MpeaMeTHbIe Pe3ynbTaTbl OCBOEHUS! MPOrPaMMbl MO XUMUK Ha Yrny61EHHOM
YPOBHE Ha YPOBHE CpedHero 06LIero 06pasoBaHVs BKMKOYAOT cheuudunyeckme
ANs yu4ebHOro npeameTa «XMMUs» HayuHble 3HaHWS, YMEHUS 1 CNOco6bl AeCTBIA
MO OCBOEHWID, MHTEPNpPEeTaUuUM 1N NPeobpa3oBaHNI0 3HAHWUIA, BUAbI AESTENbHOCTU
MO MOMYYEHNIO HOBOMO 3HAHUA W MPUMEHEHUIO 3HAHWUIA B PasNNUHbIX YUYeOHbIX
CUTYaLWMSX, a TAKXKE B PeasbHbIX XXM3HEHHbIX CUTYaLMAX, CBA3aHHbIX C XUMUEA. B
nporpaMme Mo XUMUKM MpPeAMeTHble pe3ynbTaThl MPEACTaBleHbl MO rogam
N3YUeHUs.

10 KJIACC

[MpegMeTHble  pe3ynbTaTbl  OCBOEHMA Kypca «OpraHuyeckas XUMUA»
OTpaXatoT:

ChopMMPOBAHHOCTb MPEACTaB/IEHNIA: O MeCTe U 3HAaYeHUU OpraHM4YecKoWn
XVMUWN B CUCTEME eCTECTBEHHbIX HayK W eé ponn B 0becrevyeHnn YCToMYMBOro
Pa3BUTUSA YenoBeYecTBa B PELLEHUN NMPOBIEM 3KOMOrMUYECKO, IHEPreTUYECKON 1



NWLLEBOA 6e30MacHOCTK, B PasBUTUN MeAMLMHbI, CO3[aHNM HOBbIX MaTepunanos,
HOBbIX NCTOYHWNKOB 3Hepruu, B obecrneyeHnm paunoHaIbHOr 0
NPYPOAONO/b30BaHNA, B (POPMUPOBAHUN MUPOBO33PEHUA N 0OLLEN KY/bTYpbl
Ye/IOBEKa, a TakXke 3KOMOTMYECKM O0OOCHOBAHHOrO OTHOLUEHUS K CBOEMY
340P0BbLI0 1 NPUPOLHOI Cpefe;

BlafleHne  CMUCTEMOM  XMMUYECKMX  3HaHWWA,  KOTOpas  BKJ/IHOYAeT:
OCHOBOMONArarLme NOHATUA — XUMUYECKUIA 3/1EMEHT, aTOM, AP0 1 3N1eKTPOHHAS
obonoyka atoma, S-, p-, d-aTOMHble OpOWTaNM, OCHOBHOE U BO3BYXAEHHOE
COCTOSIHMSI  aToMa, rubpuamsaumMs aToMHbIX opbuTaneid, WOH, MOMeKyna,
B&/IEHTHOCTb, 3/1EKTPOOTPULIATE/IbHOCTb, CTEMEHb OKUCNEHUSA, XMMUYECKas CBA3b,
MOJ1b, MONSAPHAsA Macca, MONAPHbIA 00bEM, YIrNepOAHbIN CKeNneT, PYHKLMOHa/IbHas
rpynna, pagukan, CTPYKTYpHble opMynbl (pa3BépHYTble, COKpALLEHHbIE,
CKefIeTHbIE), W30MepUs CTPYKTYpHas W MNPOCTPaHCTBEHHas (reoMeTpuyeckas,
ONTUYecKasd), M30Mepbl, TFOMO/MIOrMYECKUIA psd, TOMOJIOrK,  YrIeBOAOPOAbI,
KUCMOPOZL- 1 a30TCOAepKalllie OpraHWyecKue COefMHeHusi, MOHOMep, NouMep,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNIAPHbIE COEAMHEHWS; TEOPWUW, 3aKOHbI
(nepmogmyecknii 3akoH . W. MeHgeneeBa, Teopusi CTPOEHMSI OPraHU4YecKmx
BewecTB A. M. byTnepoBa, 3aKOH COXPaHEHWNS MacChl BELLLECTB, 3aKOH COXPaHEeHNs
N MpeBpalleHnss 3SHepruv npu  XMMUYECKMX peakumsax), 3aKOHOMEPHOCTH,
CUMBO/IMYECKUIA A3bIK XUMUKU, MUPOBO33PEHYECKME 3HAHWA, NeXalle B OCHOBE
MOHMMAaHWSA NPUYNHHOCTM N CUCTEMHOCTU XUMWYECKUX ABNEHWIA; NpeLCTaB/eHns
0 MexaHM3mMax XMMUYECKUX peakLnid, TepMOAUHAMUYECKUX W KUHETUYECKMX
3aKOHOMEPHOCTSAX MX NPOTEKaHUs, 0 B3aMMHOM BJ/IMSSHW aTOMOB W FPyrin aToMoB
B MosieKynax (MHAYKTUBHbIA 1 Me30MepPHbIn athheKTbl, opueHTaHTbl | 1 Il poga);
(haKTOMOrMYeCKMe CBEAEHUS O CBOWCTBAxX, COCTaBe, MOMydyeHWM U 6e30nacHOM
MCNOMb30BaHNM BaXKHEMLLMX OPraHMYecKmx BeWEeCTB B ObITy M MPaKTUYeCKOM
[EATeNlbHOCTM  4enoBeka, 00WMX  Hay4HbIX  NPUHUMNAX  XUMUYECKOro
npon3BoAcTBa (Ha Npumepe NPOM3BOACTBA MeTaHo/a, NepepaboTKm HeghTH);

CPOPMMPOBAHHOCTL YMEHWIA: BbISAB/ATL XapaKTepHble NPU3HAKK MOHATUNA,
yCTaHaB/IMBaTb MX B3aUMOCBS3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA NPW
OrnmcaHnM coCTaBa, CTPOEHNSA M CBOMCTB OPraHNYeCKUX COeANHEHWIA;

ChopMMPOBAHHOCTb YMEHMWIA:

MCNONb30BaTh XMMNYECKYHO CUMBOINKY AJ19 COCTaB/eHUA MOJIEKY/IAPHBIX U
CTPYKTYPHbIX (pa3BEpPHYTbIX, COKPALLEHHBIX U CKENETHbIX) POPMY/ OpraHNYecKuX
BELLleCTB;

COCTaBNATb YPaBHEHUA XUMWUYECKUX peakLMil U pacKpbiBaTb UX CYLLYHOCTb:
OKUC/IUTENIbHO-BOCCTAHOBUTE/bHLIX  peakuMii  NOCPeACcTBOM  COCTaB/eHUSA
3/IEKTPOHHOro 6asiaHca 3TMX peakuuid, peakuuMin WMOHHOTO O0OMeHa MyTéM
COCTaB/IEHMS NX MOMHbIX N COKPALEHHBIX NOHHbIX YPaBHEHWA;



M3roTaBNMBaTb MOAENN MOJSIEKY/T OPraHNYeCKMX BELLECTB A8 WINOCTpaLmMm
NX XMMWYECKOTO M NPOCTPAHCTBEHHOI O CTPOEHMS;

CPOPMMPOBAHHOCTL YMEHWIA: yCTaHaB/IMBaTb MPUHAANEXXHOCTb M3YUYEHHbIX
OpraHMYyeckMx BeWecTB MO MX COCTaBy M CTPOEHWO K onpeaenéHHomy
Knaccy/rpynne COeAWHeHWA, [aBaTb WM Ha3BaHWA MO CUCTEMATUYECKOW
HomeHKnatype (IUPAC) n npvBoanTb TpUBMa/IbHbIE Ha3BaHUS ANS OTAENbHbIX
NpeLCcTaBUTENeil OPraHNYeCcKmX BELLECTB (3TWEH, aueTu/IeH, TONyos, FULEPVIH,
ATUNEHTINKOMb, (PeHon, qopmanbherus, auetanbaerni, aueToH, MypaBbUHas
KNCNOTa, YKCYCHasA KUCNoTa, CTeapuHoBas, 0/leMHOBas, NasibMUTUHOBAA KUCOTbI,
[MIALUUH, aflaHWH, MaibTo3a, (PPYKTO3a, aHWIVH, LUBUHWI, U30MPEH, X/10POMpPEH,
CTUPON 1 Apyrue);

ChopMMPOBAHHOCTL  YMEHUSI  ONpPeaensTb BUA XWMWUYECKOM CBA3M B
OpraHN4Yecknx CcoefuHeHnaX (KOBa/leHTHad W WMOHHasa CBA3b, O- W T-CBA3b,
BOAOPOAHasA CBA3b);

ChOpMMPOBAHHOCTb  YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux Bewlects A. M. byTneposa 45151 06bACHEHNS 3aBUCUMOCTI CBOCTB
BELLECTB OT MX COCTaBa N CTPOEHWS;

ChOPMMPOBAHHOCTL ~ YMEHWIA  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hm3nyeckne N XMMUYECKMe CBOMCTBA TUMUYHbIX MpPeACTaBUTENei pas/IMUHbIX
K/1aCCOB OPraHUYecKumx BELLeCTB: a/IkaHOB, LIMKN0a/IKaHOB, a/IKeHOB, a/IkaNeHoB,
a/IKNHOB, apoMaTUYecKuX YrieBOLOPOLOB, CNUPTOB, a/bAervaoB, KeTOHOB,
KapOOHOBbIX KWCMOT, NPOCTLIX U CMOXHBLIX 3QUPOB, XXMPOB, HUTPOCOEANHEHWNIA 1
aMMHOB, aMWHOKMCNOT, 6enKkoB, YrnesofoB (MOHO-, AW- W MNOMUCaxapuios),
WNMIOCTPUPOBaTb  FEHETUYECKYKD  CBA3b  MEXAY  HMMM  ypaBHEHWSIMU
COOTBETCTBYIOLMX XUMUYECKMX pPeakuuid C  WCMOMb30BaHWEM CTPYKTYPHbIX
opmyn;

ChopMMPOBAHHOCTb YMEHUS MOATBEPXKAATb HA KOHKPETHBLIX MpuMepax
XapakTep 3aBUCUMOCTU PeakLMOHHON CNOCOBHOCTI OpraHUYecKUX COeJMHEHUI OT
KpaTHOCTW 1 TWMa KOBa/IEHTHOM CBA3W (O- 1 T-CBA3M), B3aMMHOr 0 B/IMSAHWS aTOMOB
W Fpynn aToMOB B MOJIeKyNax;

ChOPMMPOBAHHOCTb YMEHWNA XapaKTepu3oBaTb UCTOYHUKN YrNeBoLOPOAHOrO
Cblpbsi  (He(PTb, MNPUPOAHLIA ras, Yronb), Crocobbl ero nepepaboTkn u
NpaKTUYeCcKoe NPYMEHeHVe NPOLYKTOB NepepaboTku;

ChopMMPOBaHHOCTL BNAAEHUA CUCTEMON 3HAHWA O eCTECTBEHHO-Hay4YHbIX
MeTofax MO3HaHUA — HaONOAEHMMN, U3MEPEHNN, MOAEMPOBAHNN, SKCMEPUMEHTE
(peaslbHOM 1 MbIC/IEHHOM) M YMEHUS MPUMEHATb 3TU 3HAHUS;

chopMMPOBAHHOCTL  YMEHWUS NMPUMEHATb OCHOBHble onepatuu
MbIC/IMTENIbHOW [eATeNIbHOCTM — aHa/u3 U CUHTEe3, CpaBHeHWe, 0600LleHMe,



cucTemaTu3aumto, BblSIBNIEHNE MPUYUHHO-CNEACTBEHHbIX CBSI3eM — ANA U3YYeHUs
CBOWCTB BELLECTB N XMMUYECKNX pPeakLWiA;

ChOpMMPOBAHHOCTb YMEHWIA: BbISIBNSATb B3aMMOCBA3b XUMUYECKUX 3HAHUI C
MOHATUAMM W NPEACTaBNEHNAMU [PYTrUX eCTECTBEHHO-Hay4YHbIX NPeAMETOB A/
6ofee OCO3HAHHOIO0 MOHWMAaHMS CYLUHOCTW MaTepuasibHOro eAuHCTBa Mupa,
MCMOMb30BaTb CUCTEMHbIE 3HAHWA MO OPraHWYeCKOM XMMUKU AN 0OBbACHEHUS U
MPOrHO3MPOBaHMS ABNEHWNI, UMEIOLLIMX ECTECTBEHHO-HAYUHYIO NPUPOAY;

ChOpMMPOBAHHOCTb  YMEHWIA: MPOBOAMTL  PAaCUéTbl MO XUMWYECKMM
(hopMmynam 1 ypaBHEHUAM XUMUYECKUX peakUmid C UCMOoNb30BaHNEM (DU3UUECKNX
BeIMUMH (Macca, OObEM ra3oB, KO/NMYECTBO BELLECTBA), XapaKTepU3yoLmX
BELLECTBA C KO/MYECTBEHHON CTOPOHbI: PACYETbl MO HAXOXAEHUH XMMWUYECKOM
(hopMynbl BeLlecTBa MO W3BECTHbIM MAaCCOBbIM [ONSIM XUMUYECKNX 3M1EMEHTOB,
NPOAYKTaM CropaHus, NA0THOCTW ra3006pa3HbIX BELLECTB;

chopMMPOBaAHHOCTb YMEHWNIA: MPOrHO3MPOBaTh, aHaIM3MPOBaTh U OLLEHMBATb
C MO3UUMA  3KOMOrMYyeckom  6e30nmacHOCTM  MOCNeACTBUA  ObITOBOM U
NMPOV3BOACTBEHHOW  [EATE/IbHOCTM  4efioBeka, CBA3aHHOW C  MepepaboTKoi
BELL,ECTB, MCMO0/b30BaTb NOMYYEHHbIE 3HAHWUA ANS NPUHATUA FPaMOTHbIX PeLleHWi
Npo6/eM B CUTYaLMSAX, CBA3AHHbIX C XUMUEN;

ChopMMPOBAHHOCTb YMEHMIA: CaMOCTOSTE/IbHO M1aHMPOBaTb U MPOBOAMTH
XUMUYECKUIA 3KCMEPUMEHT (MONlyvyeHne W U3ydYeHWe CBOWCTB OPraHMYecKux
BELLECTB, KayeCTBEHHble peakUuMu YrneBOAOPOAOB Pa3/IMYHbIX KNaccoB MU
KNCNOPOACOAEPXKALLNX OPraHUYecKMX BELLECTB, PELUEHWE 3KCMEPUMEHTa/bHbIX
3afja4 Mo pacno3HaBaHMIO OpPraHNUYecKMX BELWEeCTB) C COGMOAEHWEM MpaBusI
6e3onacHOro obpalleHnsi C BellecTBaMM W 1abopaTopHbIM  060PYA0BaHNEM,
(hopMynunpoBaTb LeMb WCCNeA0BaHWsA, NPeACTaBsATb B PasfIMYHON  hopme
pe3ynbTaTbl SKCNEPUMEHTA, aHA/IM3MPOBaTb 1 OLIEHMBATb UX [OCTOBEPHOCTb;

ChOpMMPOBAHHOCTb YMEHMWIA:

cobnoaaTh npasuna 3KONOrMYeCcKn LienecoobpasHoro noeefeHNs B ObITY U
TPYAOBOW [OEATENIbHOCTM B LENAX COXPaHEHUSi CBOEro 3[0pOBbS, OKPYXKatoLLEN
NPUPOLHON Cpeabl U LOCTMXKEHMS €€ YCTOMYMBOro pa3BuTUS;

0CO3HaBaTb OMAaCHOCTb TOKCUYECKOro [AeWCTBUA Ha >KMBble OpraHu3Mbl
onpefenéHHbIX opraHMYecKux BeLLEeCTB, NoHMMas cMbicn nokasatensa MNAk;

aHanM3npoBaTb LENeco0bpa3HOCTb MPUMEHEHUS OPraHMYecKUX BELLECTB B
MPOMbILLIEHHOCTM 1 B BbITY C TOYKW 3PEHNA COOTHOLLEHUS PUCK-MO/b3a;

ChopMMPOBAHHOCTb YMEHWIA: OCYLLECTBAATL Lie/IeHanpaBieHHbIA  MOUCK
XUMMWYECKON MHPOPMAaLMK B Pa3/IMYHbIX UCTOYHMKAX (Hay4Has 1 y4ebHO-Hay4Has
nnTepaTypa, CpeacTBa MaccoBoi MHdopmaunn, VIHTEpPHET 1 ApYyrue), KpUTUYECKN
aHaM3MpoBaTb XMMUYECKYIO MH(OPMaLMIO, nepepabatbiBaTb €& U UCMO/b30BaTb
B COOTBETCTBUM C NOCTaB/IEHHON Yy4ebHON 3aaaqeil.



11 KJIACC

MpeLMeTHble pesynbTaTbl OCBOeHMSA Kypca «OO6Was M HeopraHu4yeckas
XUMUS» OTPaKatoT:

ChopMMPOBAHHOCTL MPEACTaB/IEHWIA: O MaTepuaslbHOM efMHCTBE MUpa,
3aKOHOMEPHOCTAX W MO3HABAEMOCTM SIBMIEHWIA NPUPOAbLI, O MECTe U 3HaYeHUU
XVMUWN B CUCTEME ECTECTBEHHbIX HayK W eé ponn B 06ecreyeHun yCTOMUMBOro
pasBUTUA, B pPeLUeHMM MPo6MIeM 3KOTOrMYECKON, 3HEPreTUYECKOn M MULLEBOWA
6e30nmacHoOCTW, B pPasBUTMM MeAUUMHBLI, CO3[4aHWN HOBbIX MaTepuanos, HOBbIX
MCTOYHMKOB 3Hepruu, B 06ecrneyeHnn pauMoHa/IbHOro NpYpPoLONo/ib30BaHUA, B
(hOpMMPOBaHNM  MMPOBO33PEHUS U O6LLE Ky/NbTypbl 4esioBeka, a Takxke
3KOMOrMyeckn 0H60CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[40POBbIO U MPUPOLHON
cpeae;

BlafleHNne  CMUCTEMOM  XMMUYECKMX  3HaHWWA,  KOTOpas  BKJ/IHOYAeT:
OCHOBOMoO/araloLme MOHATUA — XUMWUYECKWUA 371EMEHT, atoM, $4p0 aTtoma,
M30TOMbI, 3/1IEKTPOHHAsA 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpbuUTann, OCHOBHOE U
BO30OY)KAEHHOE COCTOSAHWA aToMa, rmopuaMsaumsi aToOMHbIX OpbuTaneir, WOH,
MO/IeKYNa, BaJIEHTHOCTb,  3/IEKTPOOTPULIATENbHOCTL,  CTEMeHb  OKWUCNEHUS,
XMUYeckas CBA3b (KOBa/leHTHAas, WOHHAasA, MeTa/l/inyeckas, BOLOPOAHAS),
KpUCTa//IMyecKas pellétka, XUMU4Yeckas peakums, pacTBop, 3N1eKTPONUTHI,
HeaNeKTPONnUTbI, 3NeKTPONUTMYeCKass Auccoumaums, CTerneHb  Auccoumauumn,
BOLOPOAHbIA MNOKas3aTe/lb, OKWUCIWUTENlb, BOCCTaHOBWUTE/b, TEMIOBOA 3PHEKT
XUMUYECKOW peakLmmn, CKOPOCTb XMMUYECKOM peakLmmn, XMMUYECKoe paBHOBECUE,
TEOpUN N 3aKOHbI (TEOpPWUs 3NEKTPOIMTUYECKOW AMccoumaumn, nepruogmyeckmii
3akoH [.W. MeHeneeBa, 3aKOH COXPaHEHWA MacChl BELLLECTB, 3aKOH COXPaHEHNS U
NpeBpaLLeHnsa SHEPrMM NPU XUMUYECKUX peakumax, 3aKOH NMOCTOAHCTBA CocTaBa
BELLLECTB, 3aKOH [AEWCTBYIOLMX Macc), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIA A3bIK
XUMWUW,  MUPOBO33PEHYECKME 3HaHWA, JieXalme B  OCHOBE  MOHMMaHUA
MPUYMHHOCTM N CUCTEMHOCTM  XMMUYECKUX  SIBMIEHWIA;  COBPEMEHHbIE
NpeacTaBeHnss O CTPOEHWWM BeLLecTBa Ha aTrOMHOM, WOHHO-MOJSIEKYNSAPHOM W
HaAMOMIEKYNIAPHOM  YPOBHSX; MPEACTaB/IEHMA O MeXaHM3MaxX XUMUYeCcKuX
peakunin, TEepMOAUHAMUYECKMX W KUHETMYECKUX  3aKOHOMEPHOCTSX KX
NpoTeKaHna, 0 XMMWYECKOM PaBHOBECUM, PacTBOpax W AUCMEPCHbIX CUCTEMAX;
(haKTOMOrMYeCKMe CBeAEHUS O CBOWCTBAX, COCTaBe, MOSy4eHWM U 6Ge30MacHoOM
MCMOMb30BAHNN BAXXHENLLMX HEOPraHUYecKMX BeLLeCTB B ObITY M NPaKTUYECKOn
[eATeNbHOCTM  4enoBeka, 00WMX  Hay4HbIX  NPUHUMNAX  XUMUYECKOro
NPOW3BOLACTBA;

ChOPMMPOBAHHOCTL YMEHWIA: BbISBATL XapaKTepHble MPU3HAKK MOHATUNA,
yCTaHaBNMBaTb UX B3aMMOCBSA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUSA NPU
OrnmcaHn1 HeopPraHNYeCKMX BELLECTB M UX NPeBpaLLeHni;



ChOPMMPOBAHHOCTb YMEHUSA WCMOMb30BaTb XUMUYECKYHD CUMBOMUKY [/
coCcTaBNeHust  (POPMYN  BELLeCTB U YPaBHEHUA  XUMWUYECKUX  peakuuid,
cuctemartmyeckyto HomeHknatypy (IUPAC) u TpuBmnasbHble Ha3BaHWUSA OTAE/bHbIX
BELLLeCTB;

ChopMMPOBAHHOCTb YMEHNSA OMpPeaensTb Ba/IEHTHOCTb U CTeMeHb OKMUC/IEHUS
XUMUYECKUX 3/1EMEHTOB B COEAMHEHUSAX, BUL XMMWYECKON CBA3W (KOBAJIEHTHaS,
MOHHasA, MeTa//IMyeckasd, BOAOPOAHAsA), TUM  KPUCT/UIMYECKON  PeLLéTku
KOHKPETHOr0 BELLECTBA;

ChopMMPOBAHHOCTb YMEHUS O0OBACHATb 3aBUCUMOCTb CBOWCTB BELLECTB OT
BMUAA XMMWYECKOW CBSI3M WM TUMNA KPUCTa//IMYECKOW PELUETKM, OOMEHHbIA 1
[NOHOPHO-aKLENTOPHbIN MexaHM3Mbl 06pa30BaHNA KOBa/IEHTHOM CBA3W;

ChopMMPOBAHHOCTL  YMEHWIA:  KnacCU(MUMpoBaTb:  HeopraHW4eckue
BELLLECTBA MO MX COCTaBYy, XMUMWYECKME PeaKLUn Mo pasiMyHbIM NpusHakam (Ynucny
M COCTaBy pearvpyroLMx BeLLeCTB, TEMIOBOMY 3(MEKTY peakuuu, U3MEHEHUIO
CTEMeHei OKWUCNEeHWUA 3/1eMEeHTOB, 00pPaTUMOCTW, Y4aCTUIO KaTtanmsatopa U
APYrune); camoCcTOsATe/IbHO BblGUPAaTb OCHOBAHWA U KPUTEPUN AN Knaccugmkaumm
N3y4aemblX BELLECTB N XUMUYECKUX peakLmii;

ChopMMPOBaAHHOCTb YMEHUSA PacKpbIBaTh CMbIC/ NEPUOLMYECKOro 3aKoHa M.
. MeHaeneeBa 1 eMOHCTPUPOBATb €r0 CUCTEMATU3NPYIOLLLYHO, OOBbACHUTENbHYIO
N NPOrHOCTUYECKYHO (DYHKLNN;

CPOPMMPOBAHHOCTL  YMEHWIA: XapaKTepun3oBaTb 3/IEKTPOHHOE CTPOEeHUe
aTOMOB M WOHOB XUMWYECKUX 3/IEMEHTOB MepBOr0—4YeTBEPTOr0 Mepuojos
Mepnoguuyeckor  cuctembl  O.W. MeHpeneesa, ncnonb3ys NOHATNA
«3HepreTMYecKmne YpPOBHU», «3HEPreTuyeckme MOAYPOBHU», «S-, p-, d-aTOMHble
opbuTann», «OCHOBHOE W BO30YXAEHHOE 3HEPreTUYecKMe COCTOAHWUA aToMa;
06BACHATL 3aKOHOMEPHOCTN M3MEHEHUS CBOWCTB XMMWYECKUX 3/1IEMEHTOB U KX
CoeAVHEHNn no nepuofgam u rpynnam [epuognyeckon cuctemsl [. W.
MeHpeneeBa, BaJIeHTHble BO3MOXXHOCTM aTOMOB 3/1eMEHTOB Ha OCHOBE CTPOeHUS
NX 3NEKTPOHHBIX 060/104€K;

ChopMMPOBaHHOCTL  YMEHWI:  XapakTepu3oBaTb  (ONMUCbIBaTb)  06LLMe
XMMUYECKMe  CBOWCTBA  BELUECTB  Pas3/IMYHbIX  KaccoB,  MOATBEPXKAaTb
CYLLLECTBOBAHME TEHETUYECKOW CBA3M MeX[Y HeopraHu4yeCcKMMW BeLlecTBaMu C
MOMOLLbHO YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX PeaKLniA;

ChopMMPOBAHHOCTb  YMEHMSI  PacKpbiBaTb  CYLWHOCTb:  OKWUC/UTENbHO-
BOCCTaHOBUTE/bHbLIX PeakL1in NocpeacTBOM COCTaB/eHUS 3/1EKTPOHHOIO GanaHca
3TUX peakuuil; peakuuii MOHHOTO OOMeHa MYTEM COCTaB/IEHWUA WX MOJSHbIX Y
COKPALLEHHbIX  WMOHHbIX  YpPaBHEHWA;  peakuuit  TWMApPONM3a;  peakLuuii
KOMMJ1EKCO06pa3oBaHNA (Ha Npumepe rmapoKCOKOMM/IEKCOB LMHKA N aIFOMUHNSA);



ChOPMMPOBAHHOCTb  YMEHUSI  OOBACHATL  3aKOHOMEPHOCTU  MPOTEKaHWs
XUMUYECKUX pPeakumil ¢ Y4ETOM KX 3HEPreTUYECKMX XapaKTepUCTUK, XapakKTep
M3MEHEHUS CKOPOCTU XMMMUYECKOW peakuMnm B 3aBUCUMOCTU OT Pas/INYHbIX
(haKTOPOB, a TaKXKe XapakTep CMeLLeHN XMMNUYECKOro paBHOBECUS MO/ B/IMSIHUEM
BHELLHWX BO3fencTBuiA (NpuHumn Jle LLaTense);

CPOPMMPOBAHHOCTL  YMEHUSI  XapaKTepu3oBaTb XMMMUYECKME — peakumu,
nexaline B OCHOBE MPOMbILLIIEHHOrO MOMYYEHUS CEPHON KUCMOTbI, aMMMaKa,
o6LiMe Hay4yHble MNPUHLUMUMBI  XUMWYECKMX MNPOU3BOACTB; LIeNecoobpasHoCTb
NMPUMEHEHNSI HEOPraHWMYECKUX BELLECTB B MPOMbILIIEHHOCTU U B ObITY C TOYKM
3PEHUA COOTHOLLEHUS PUCK-MO0/b3a,;

CPOPMMPOBAHHOCTL BAAEHUS CUCTEMOA 3HAHUI O MeToAaxX Hay4Horo
NMO3HaHWA SBNEHWA NpPUPOAbl — HabNIoAeHMe, W3MepeHue, MOAeNnpoBaHue,
3KCMEPUMEHT (peasibHblil 1 MbIC/IEHHbIN), CMOJb3YEMbIX B ECTECTBEHHbIX HayKax,
YMEHNA MPUMEHATb 3TN 3HaHWS NPW IKCNEPUMEHTa/IbHOM UCC/e0BaHNM BeLLECTB
M ANA  OOBACHEHWS XUMUYECKUX SABMEHWN, WUMEIOLWMX MeCTO B MPUpPOAE,
NPaKTUYECKOW AeATeNlbHOCTY YesloBeKa U B MOBCEAHEBHOMN YXN3HMU,

CPOPMMPOBAHHOCTb YMEHUSA BbISBNATL B3aMMOCBA3b XMMUYECKUX 3HAHWUIA C
MOHATUAMU W NPEeACTaBNEHNAMMN APYrUX eCTeCTBEHHO-Hay4YHbIX MPeaMeToB s
60/1ee 0CO3HAHHOr0 NOHMMaHUA MaTepuaibHOro eANUHCTBA MUPA;

ChopMMPOBAHHOCTb  YMEHUS MNPOBOAMTbL PacuéTbl: C  MCMNOMNb30BaHWEM
MOHATUI «MaccoBas [0/15 BeLlecTBa B PacTBOPe» N «MOMSAPHas KOHLEHTpauusy»;
Macchl BelecTBa Uan o6bEMa rasa rno M3BECTHOMY KOMMYECTBY BeLLLECTBA, Macce
NN 06bEMY OJHOr0 M3 YYacTBYHOLUMX B peakumy BELLECTB; Ternn0Boro agdexra
peakunn; 3Ha4yeHUsi BOAOPOAHOr0 MoKasaTens pPacTBOPOB KWCMOT W LUENOYen C
M3BECTHOW CTENeHbio Auccoumaummn; maccbl (06bEMa, KOMMYeCcTBa BELLECTBA)
NPoAyKTa peakuun, ecnm OAHO M3 UCXOAHBIX BELLECTB [JaHO B BWAe pacTeopa C
ornpefenéHHOM MaccoBOM [10/1e PacTBOPEHHOrO BeLLecTBa UM AaHo B U30bITKE
(MMeeT npumMecw); [LONM BbIXOAA MNPOAYKTa peakuun; O0OBLEMHbLIX OTHOLLIEHWI
rasos;

ChopMMPOBAHHOCTb YMEHWIA: CaMOCTOSTE/IbHO MIaHMPOBaTb U MPOBOAMTH
XUMUYECKUA  3KCNepuMeHT  (NpoBefeHVe  peakuuil  MOHHOro  0bMeHa,
NOATBEPXKAEHNE Ka4eCTBEHHOr0 COCTaBa HeopraHMYecKnX BeLLeCTB, OnpegesieHune
cpefbl pacTBOPOB BeLLECTB C MOMOLLbO WHAMKATOPOB, W3y4YeHWe BUSHUSA
Pa3MYHbIX  (PAKTOPOB Ha  CKOPOCTb  XUMWUYECKOWM  peakuuun,  peLueHue
3KCMEPUMEHTa/IbHbIX 3a4a4 no TemMam «MeTanibl» U «HemeTannbi») ¢
cobntofeHeM npasua 6e30MacHOro obpatleHns ¢ BellecTsamm 1 nabopaTtopHbIM
obopygoBaHueMm, (HOpMynMpoBaTb  LeNb  WUCCNefoBaHWs, MNpPeAcTaBnsTb B
pasninyHoOM (hopme pesynbTaTbl IKCMEPUMEHTA, aHa/IM3MpPoBaTb M OLEHMBaTL WX
[AOCTOBEPHOCTb;



ChopMMPOBAHHOCTb YMEHWIA: COBNIOAATL NMpaBuIa Mosb30BaHUA XMMNYECKOM
nocyaonM wn nabopaTopHbiM 060pyaoBaHMEM, OOpalleHns ¢ BellecTBaMu B
COOTBETCTBMU C MHCTPYKUMAMU MO BbINOHEHUIO 1a00PATOPHbIX XUMUYECKUX
OMbITOB, 3KO/IOTMYECKN Lief1ecoobpasHoro mMoeefeHns B ObITy W TpyLOBOWA
[eATeNbHOCTU B LENAX COXPaHEHUsi CBOEro 3[0POBbS, OKPYXKatoLLleil NpupoaHON
cpeibl W [OCTUMDKEHMS €€ YCTOMYMBOrO pasBUTKSA, OCO3HaBaTb OMACHOCTb
TOKCMYECKOro [eWCTBUA Ha >KMBble OpraHu3Mbl OMNpefenéHHbIX HeopraHUYecKux
BELLLeCTB, NOHMMas cMbicn nokasatensa MNAK;

ChOpMMPOBAHHOCTb YMEHWIA: OCYLLECTBNATL  Lie/IeHanpaBieHHbIA  MOUCK
XUMUYECKOM UH(OPMaLMK B Pa3IMYHbIX UCTOYHMKAX (Hay4Has 1 y4ebHO-HayuHas
nnTepaTypa, CPeAcTea MaccoBoin MHGopmaunn, VIHTEpPHET 1 Apyrue), KpUTUYECKM
aHaM3MpoBaTb XMMUYECKYIO MHOpMaUMIo, nepepadaTbiBaTb €€ 1 UCMONb30BaThb
B COOTBETCTBUM C NOCTaB/IEHHON y4YebHON 3aaaqeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTpoasnbie  IIpakTnueckue
n/n NporpamMMmal Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
MpeameT opraHnyeckon Xxumnn. Teopus
1.1 CTPOEHMSA OpraHNYecKnx coefmHeHunii A. M 8 bubnmoreka LIOK
' P P A o https://m.edsoo.ru/d69df650
bytneposa
Toro no pasgeny 8
Paspnea 2. YrieBonopoasl
21 MpeaenbHble yrnesofopoAbl — askaHbl, 5 Bubnnoteka LIOK
' LMK/I0a/IKaHbl https://m.edso0.ru/d69df650
29 HenpegensHble YrnesoLopoabl: afikeHbl, 14 1 Bubnunoteka LIOK
' aNKaAneHbl, aNkKuHbI https://m.eds00.ru/d69df650
Bubnunoteka LIOK
2.3 ApomaTtunyeckue yrneBofopoabl (apeHbl) 8 https://m.eds00.ru/d69df650
54 [MpupoaHblE NCTOYHUKW YINeBOLOPOLOB U UX 4 Bubnnoteka LIOK
' nepepaboTka https://m.eds00.ru/d69df650
Bubnunoteka LIOK
2.5 ["anoreHnpounsBofHbIe YrnesoLopoA0B 4 1 htts://m.edsoo.ru/d69df650
WToro no pasgeny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
3.1 CnnpTbl. PeHoN 11 1 bubnnoreka LIOK

https://m.edsoo.ru/d69df650
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Kap6oHWU/bHble COeANHEHMS: anbAerufbl 1

Bubnuoteka LIOK

3.2 KeTOHbl. Kap60oHOBble KNCNOTbI. CNOXHbIe 21 htts://m.edsoo.ru/d69df650
ampbl. XKupbl
Bubnunoteka LIOK
33 YINIeBozb o https://m.eds00.ru/d69df650
WToro no pasgeny 41
Pa3nea 4. Aszorcoaeprkaniue opraHn4yecKue coeJuHeHHUs
Bubnunoteka LIOK
4.1 AMVHBI. AMVHOKUCNOTbLI. Benku 12 httos://m.edsoo.ru/d69df650
WToro no pasgeny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMONEKYNApHbIE COEANHEHNSA 6 bubnmorexa LIOK
' ynap A https://m.edso0.ru/d69df650
WToro no pasgeny 6
OBLEE KOJTMYECTBO YACOB N0 NPOIrPAMME 102
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aejoB U TeM uudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
MporpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
CTpoeHune aToma. MNeproLnmyecKunin 3aKoH
1.1 n I'Fl)e nopnyeckas CME):Teh.Clll'a XUMNYECKNX 9 bubnmorexa LIOK
' pvioa https://m.edsoo.ru/2dd57f24
anemeHToB /1. . MeHpeneesa
12 CtpoeHue BellecTBa. MHoroobpasue 11 1 Bubnmoteka LLOK
' BELLECTB https://m.edsoo.ru/2dd57f24
Bubnunoteka LIOK
13 XUMIHECKIE peaKLym 19 ! 3 https://m.edsoo.ru/2dd57f24
WToro no pasgeny 39
Pa3nea 2. Heopranmueckasi xumust
Bubnunoteka LIOK
21 HemeTanb! 31 1 3 https://m.edso0.ru/2dd57f24
bubnmnoteka LIOK
22 Metanno 23 ! 2 https://m.edsoo.ru/2dd57f24
WToro no pasgeny 54
Paznen 3. Xumusi 1 :KU3Hb
31 MeTobl N03HaHWA B XUMUWN. XUMUSA 1 9 Bubnnoteka LIOK
' XM3Hb https://m.edso00.ru/2dd57f24
WToro no pasgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
MNpegMeT 1 3HaveHne
OpraH1yecKomn xmMmmn,
npeacTas/eHne o 1 bubmmoreka LIOK
PeA https://m.eds00.ru/3686e6f5
MHOroo6pasuny opraHN4YecKmx
COeIVHEHW
ANeKTPOHHOE CTPOEHMe aToma
rnepoga (OCHOBHOE U
313/0365)/»(;,;,@2Hoe COCTOSAHMS) 1 bubnmoteka LIOK
' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIe BO3MOXXHOCTU
aToma yrnepoga
XnMnYeckas cBAsb B
OpraHnYecKmx CoeMHeHUsAX.
MexaH13Mbl 06pa3oBaHNs 1 bubnmoteka LIOK
. https://m.edso0.ru/8d39f5c8
KOBa/IEHTHOW CBSi3U, CMOCO6bI
paspblBa CBSA3EM
Teopusa CTpoeHUs
OpraHnyecknx coeguHeHUn A 1 bubnmoreka LIOK
P A ' https://m.edso0.ru/9e595ch8
M. byTneposa
Buabl n3omepun: CTPYKTypHas,
NPOCTPaHCTBEHHAS. 1 Bubnmoteka LLOK
ANEKTPOHHbIE 3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIeKy/nax OpraHNYecKmx



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COeAVHEHW

NpepcTaBneHne o
Knaccugmkaumum v

bubnunoteka LIOK

6 CACTEMATMHECKAA https://m.edsoo.ru/c212dd21
HomeHknatypa (IUPAC)

OpraHnyecKux BeLLecTB

7 Knaccugukaums peakumii B Bubnnoteka LLOK
OpraHM4ecKom Xummnm https://m.edsoo.ru/ba5706aa

g CucTematmsaums n 0606L1eHme bubnunoteka LIOK
3HaHWIA No Teme https://m.edsoo.ru/87a37cab
AJKaHbl: FTOMO/IOrYeCKUiA psia,
o6Lwas dopmyna,

9 HOMEHK/aTypa 1 n3omMepus, bubnunoteka LIOK
3NIEKTPOHHOE U https://m.edso0.ru/25a14636
NPOCTPaHCTBEHHOE CTPOEHME
MONEeKynN

10 dusmyeckne N XMMmMYeckume bubnmoteka LIOK
CBOWCTBA a/IKaHOB https://m.edsoo.ru/3137711c
HaxoxgeHne ankaHoB B

11 npupoge. Cnocobbl NosyyeHus bubnorexa LIOK

https://m.edsoo.ru/259b0a5b
N MPYMEHEHWE afIKaHOB
LinknoankaHbl: obuias
(hopmyna, HOMeHKNaTypa v

12 n30Mepus, 0CO6EHHOCTH Bubnnoteka LLOK
CTPOEHUA N XUMNYECKNX https://m.edso0.ru/156730d2
CBOICTB, COCOObI NOMYyYeHNS 1
npumeHeHve

. bubnunoteka LIOK

13 PelleHWe pacyéTHbIX 3a4a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

onpegeneHvie MONeKynsapHoiA
(hopMy/bl OPraHNYecKoro
BeLLeCTBa Mo MacCOBbIM LONAM
aTOMOB 3/1EMEHTOB, BXOAALLMX
B ero cocras. Cuctemarunsaums
1 0606LLEHME 3HAHWIA MO Teme

AJTKEHbI: FOMO/IOrMYECKWIA PSIA,
o6Lwas dhopmyna,
HOMEHK/aTYypa, 3/IEKTPOHHOE 1

Bubnmoteka LIOK

14
NMpOCTPaHCTBEHHOE CTPOEHME https://m.edsoo.ru/273b0ale
monekyn. CTpyKTypHasa 1 uuc-
TpaHC-M30Mepusa aikeHoB
Pu3nyeckune N XMMUYeCcKme
15 CBOICTBA a/ikeHOB. MpaBuno bubnmoreka LIOK
P https://m.edso0.ru/21069ccd
MapKoBHMKOBa
16 Cnocobbl nofyyeHns u Bubnmoteka LLOK
NPUMEHEHWE aJIKEHOB https://m.eds00.ru/665dc058
MpakTnyeckas paboTta Ne 1 no
17 Teme "TlonyyeHve aTUNIEHa N bubnmoreka LIOK
y . https://m.edso0.ru/0941eed8
N3y4YeHne ero CBOMCTB
PelleHWe pacyéTHbIX 3a4a4 Ha
18 onpejeneHve MosieKynsapHoOn bubnnoteka LIOK
(hopMy/bl OPraHNYecKoro https://m.edsoo.ru/e9ea9921
BelLlecTBa
ANKafneHbl: CONPSXKEHHbIE,
N30/IMPOBaHHbIE,
bubnunoteka LIOK
19 KYMY/IMPOBaHHbIe.

OCO06EHHOCTY 3NEKTPOHHOIO
CTPOEHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XVMMMYecKme CBOMCTBA Bubnunoteka LIOK
COMPSAXEHHbIX JNEHOB https://m.edso0.ru/e561253d
21 Cnocobbl NofyyeHns u Bubnnoteka LLOK
NpPUMeHeHne askaneHoB https://m.edso0.ru/1aa81660
AJIKV/HbI: TOMOJIOTUYECKUIA psg,
06Las opmyna,
22 Ho:InJleHKcﬁafyga, 3N1EeKTPOHHOE U Bubnmoreka LIOK
https://m.edsoo.ru/68b6cc4c
NPOCTPaHCTBEHHOE CTPOEHME
MOMEKY, (hM3MYECKMe CBOMCTBA
23 XVMMYeCKne CBOMCTBA aIKMHOB bubnmoreka LIOK
https://m.edso00.ru/23493a93
24 KauecTBeHHble peakLn Ha Bubnunoteka LIOK
TPOIHYIO CBA3b https://m.edsoo.ru/7b1c48da
25 Cnocobbl nonyyeHns 1 Bubnnoteka LIOK
NPUMeHeHWE ankKMHOB https://m.edsoo.ru/a6f9alea
PelueHue 3afay: pacyéTbl No
26 ypaBHEHM}OiMMI/?quKOIZ bubnmoteka LIOK
https://m.edsoo.ru/5db8e526
peakumu
27 CVICTeE/IaTVISaLWIFI 1 0606LLeHMe
3HaHWI No Teme
ApEeHbI: FTOMOJIOrMYeCKUiA psig,
o6Lwas hopmyna,
08 HOMEHK/aTypa. SNEKTPOHHOE U bubnunoteka LIOK
NPOCTPaHCTBEHHOE CTPOEHNe https://m.edsoo.ru/a92a7094
MOneKyn 6eH3ona 1 Tonyona,
NX (PU3NYECKME CBONCTBA
29 XVMUYeCKMe CBONCTBA apeHOB: bubnunoteka LIOK

peakLy 1 3aMeLLieHNs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XVMMMYecKme CBOMCTBA dPEHOB:

30 peakL1un nprcoesmHeHns, bubnmoreka LIOK
https://m.edsoo.ru/a44alaed

OKMC/IeHWe romMosioros 6eH3ona

31 OCO6EHHOCTU XUMUYECKNX bubnmoteka LIOK
CBOICTB CTMpO/a https://m.edso0.ru/d5018a54
PelleHWe pacyéTHbIX 3a4a4 Ha

39 onpejeneHve MoneKynsapHon Bubnnoteka LLOK
(hopMYy/ibl OPraHMyecKoro https://m.edsoo.ru/53461a2c
BelLlecTBa

33 Cnocobbl nonyyeHns u Bubnmoteka LLOK
NpYMeHeHWe apeHoB https://m.edso0.ru/6f717d09
"eHeTMYecKas CBA3b MeXay

34 pasnnYHbIMK Knaccamm
yrneso40poL0B
PacuéTbl No ypaBHeHUAM
XUMUYECKNX peakLnid.

35
CucTematmsaums n 0606L1eHme
3HaHWIA No Teme

36 MprpoaHbIl ras. MonyTHble
He(TAHbIe rasbl

37 KameHHbIN yronb 1 NpoayKTbl bubnmoteka LIOK
ero nepepaboTKu https://m.edso00.ru/69b3398b
HedTb 1 crniocobbl eé

38 ne;)*:apa60TKm. MpyMeHeHne bubnmorexa LIOK

https://m.edsoo.ru/21f9de78

MPOLYKTOB NepepaboTKu He(hTu
"eHeTnYecKas CBA3b Mexay

39 pasNnMYHbIMK Kaccamm

yrneBoaopo/oB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["a/loreHonpPOn3BOAHbBIE
YrN1eBOJ0PO/0B: 3MEKTPOHHOE

bubnunoteka LIOK

40
CTpPOeHMe; peakLmn 3aMeLLeHns https://m.eds00.ru/82b4d759
rasoreHa
[JencTeue wwenoyen Ha
rasloreHnpon3BoAHbIe.
41 B3avmogeiictaue
[MrafioreHasnkaHoB C MarHmem u
LNHKOM
CucTematmsayms n 0606LieHme
42 3HaHWIA No pasgen bubnvoreka LIOK
N PasA N y https://m.edso00.ru/20e89f22
Yrnesofopoabl
43 KoHTposibHas paboTa no teme bubnunoteka LIOK
"Yrnesogopogbl" https://m.eds00.ru/95¢9e298
MpeaenbHble 0AHOATOMHbIE
CNVPTbI: FOMONOTNYECKUIA psAg,
obLuasa hopmyna, CTpoeHue
44 MOI;I'IJ16K (1*1) Esgme vmp bubnmotexa LIOK
yn, PR, https://m.edsoo.ru/df04c5cd
HOMEHKNaTypa,
Knaccumkaums, usmnyeckme
CBOICTBa
XUMMYeCcKne CBONCTBA
45 npegenbHbIX 0A4HOATOMHbIX bubnmotexa LIOK
PeA A https://m.edsoo.ru/26ee34fe
CNUpTOB
Cnocobbl nonyyeHns u
46 npuMeHeHne 04HOaTOMHbIX bubnmotexa LIOK
P A https://m.eds00.ru/484100000000000
CNupTOB
47 MpocTble 3upsbl: Bubnnoteka LLOK

HOMEHKNaTypa 1 U3oMepus,

https://m.edsoo.ru/c2c788bh2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COGEHHOCTUN PU3NYECKMX W
XUMUYECKNX CBOICTB

MHoroaToMHble CNUPTHI:
ITUNEHTNNKO/b U TNNLUEPUH, UX

bubnmoteka LIOK

48
(hM3nYeCKme N XMMNYECKMe https://m.edsoo.ru/ee4d84aa
CBOIACTBa
Cnocobbl nofyyeHns u

49 NpUMeHeHVe MHOTr0aTOMHbIX bubmuoreka LIOK

https://m.edsoo.ru/d12e567d
CnupTOoB
PeHOo/: CTPOEHVE MOJIEKY/IbI,
50 opmsmquKv?e CBOICTBa ’ bubnmorexa LIOK
' https://m.edsoo.ru/2ce7268
TOKCUYHOCTb (PeHosa
o bubnunoteka LIOK
51 XUMUYyeckmne CBOUCTBA (peHoNa
P https://m.edso00.ru/037ca5f9

59 Cnocobbl nonyyeHns u Bubnnoteka LLOK
npuMeHeHve eHona https://m.edsoo.ru/c77ddf4c
MpakTnyeckas pabota Ne 2.

PeLleHne akcnepMMeHTa/IbHbIX Bubnnoteka LLOK

53 h
3ada4 no teme "CnnpTbl N https://m.edsoo.ru/fd0ced09
(heHosbI"

54 CucTematmsaums n 0606L1eHme bubnunoteka LIOK
3HaHWIA No Teme https://m.edso00.ru/1810ch9b
Anbernibl N KETOHbI:
3/IEKTPOHHOE CTPOEHue

55 KapOOHWbHOW rpynmbl; Bubnnoteka LLOK

FOMO/IOrMYeCKMe psifibl, 0611as
thopmyna, nsomepus u
HOMeHKNaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

Anbernibl N KETOHbI:

bubnmoteka LIOK

56 M3NYECKME CBOMCTBA; peakumm
@ peaki https://m.eds00.ru/c887425¢
npucoeanHeHns
Peakummn OKMCNEHNS 1
57 KayeCTBEHHbIe peaKL bubnmoteka LIOK
peaxly https://m.edso00.ru/a393baa9
anbernios N KETOHOB
58 Cnocobbl nony4yeHns Bubnnoteka LLOK
anbAeruaoB N KETOHOB https://m.edsoo.ru/520d1c51
OpAHOOCHOBHbIE MpefesbHble
59 Kap60OHOBblEe KMC/OTbI, Bubnmoteka LLOK
0COBEHHOCTUN CTPOEHUSA UX https://m.edsoo.ru/fecOb113
MONeKyn
V3omepusi 1 HoOMeHKnaTypa
60 Kap60OHOBbIX KUCNOT, UX bubnmoteka LIOK
o https://m.edso00.ru/700cc87b
(hn3nyeckune cCBOMCTBA
XUMMYeCcKue CBONCTBa
61 npeaenbHbIX 04HOOCHOBHbIX bubnmoteka LIOK
PeA A https://m.eds00.ru/40e6e0e9
Kap6OHOBbIX KACNOT
OC06eHHOCTY CBOICTB
62 MYpaBbUHOWN KUCNOTbI. Bubnuoteka LIOK
MHoroo6pasne Kap6oHOBbIX https://m.edsoo.ru/bb31be71
Kucnor
OCO6EHHOCTM CBOMCTB:
HenpeaesbHbIX 1
apoMaTUYeCKMX KapOOHOBbIX,
P P bubnunoteka LIOK
63 ANKapOOHOBBIX,

IVAPOKCMKAPBOHOBbBIX KUCMOT.

MpeacTaBUTENM BbICLUMX
KapOOHOBbIX KNUC/IOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

MoHATME 0 NPOM3BOAHBIX

Bubnunoteka LIOK

64 Kap6OHOBbIX KACNOT https://m.edso0.ru/0d162d9d
Cnocobbl nonyyeHns u

65 npuMeHeHne IZip60HOBbIX bubnuoreka LIOK

https://m.edso0.ru/7c065c9d

Kucnot
CnoxHble 3thmpbl:
rOMO/IOrYecKuin psd, obuas Bubnnoteka LLOK

66
(hopmyna, nomepus u https://m.edsoo.ru/adfffe6d
HOMeHK/aTypa

67 dusmyeckne N XMMmMYeckKume Bubnmoteka LLOK
CBOICTBA 3(hMpoB https://m.edsoo.ru/ad6b94b2
PeLueHne pacyéTHbIX 334a4y: no
YPaBHEHWNIO XMMUYECKOM

68 peakLmu, Ha onpegeneHne
MONEKYNAPHOM POPMY bl
OpraH14YecKoro BeLlecTsa
MpakTnyeckas padbota Ne 3.

69 PeLleHne akcnepMMeHTa/IbHbIX Bubnnoteka LLOK
3afa4 no Teme "Kap6boHoBble https://m.edso0.ru/486671fb
K1cnoTbl. CNoxHble aumphbl”
Knpel:

10w oo GuGnmorera LOK

https://m.edso0.ru/al9c5b98

(rmgponuns)
OC06eHHOCTYM CBOWCTB XXMPOB,

71 coepykallux oCTaTKu Bubnnoteka LLOK
HenpeaenbHbIX XXUPHbIX https://m.eds00.ru/b0331922
K1CNoT. XXnpbl B Npupose

72 Mbina Kak conu BbICLLUUX bubnnoreka LIOK

https://m.edso0.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapbOHOBbLIX KUCNOT, UX
motoLLee aeicTane. MoHATUE O
CUHTETUYECKNX MOKOLLMX
cpeacteax (CMC)

eHeTUYEeCKast CBS3b
yrNeBoaopo/0B U

bubnunoteka LIOK

73
Kucnopogacoepxatmx https://m.eds00.ru/56790c96
OpraHn4ecKux BeLLecTB

74 PacyéTbl No ypaBHEHNAM
XUMWNYECKNX peaKLnii
CucrtemaTtusaums n 0606LLeHme bubnunoteka LIOK

75 o
3HaHW No Teme https://m.edsoo.ru/f8eaf2eb
OObLLas xapakTepucTmka
YrNeBOAO0B N Knaccugukaums Bubnnoteka LLOK

76
yrnesogos (MOHO-, Aun- 1 https://m.edsoo.ru/7a9693al
rosimcaxapusbl)

MoHocaxapupl: husmyeckme
77 CBOMCTBA Mpngo»T €HVe B bubnuoreka LIOK
A https://m.edsoo.ru/b4bdda2d
npupogae
[MpumeHeHWe TNOKO3bI, eé
78 SHAYCHME B Bubnmoteka LLOK
https://m.edsoo.ru/5e61122d
XW3HeLeATeIbHOCTN OpraHn3ma
[uncaxapuapl: caxaposa,

79 ManbTO3a N NaKTo3a. Bubnnoteka LLOK
HaxoxaeHne B npupoge n https://m.edsoo.ru/eb0384e7
NpUMeHeHWe Aucaxapuios

80 Monucaxapubl: CTPOEHME bubnunoteka LIOK

MaKpOMOoseKyn, (pusnyeckue 1

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XMMUYECKNe CBOICTBA,
NpUMeHeHne

MoHATME 06 NCKYCCTBEHHbIX

bubnunoteka LIOK

81
BO/TOKHaX https://m.eds00.ru/6216e766
PelueHne pacyeTHbIX 334ay Ha
82 onpefeneHne Ao BbiIXoaa bubnunoteka LIOK
NnpoAyKTa peakummn ot https://m.edsoo.ru/7fde47ef
TEOPeTUYECKN BO3MOXHOIO
CucTematmsaums n 0606L1eHme bubnunoteka LIOK
83 o
3HaHWK No pasgeny https://m.edso00.ru/08d4364c
KoHTposbHas paboTa rno teme
84 "Kucnopogacogepxatume Bubnmoreka LIOK
PoAcoAepall] . https://m.edso00.ru/42c6678e
OpraHn4yeckKue coeiMHeHNs
AMWHBI: Knaccugukaums,
CTPOEHMe MONeKy, 06LLas
85 qoop my”na Msomeyvm ; bubnmoreka LIOK
pMyna, PyA, https://m.edsoo.ru/efa7e6ca
HOMeHKnaTypa 1 usnyeckue
CBOWCTBa
86 X1MMYecKme CBOMCTBA bubnunoteka LIOK
anmpaTnYecKmnx aMMHOB https://m.edsoo.ru/1bc5cf80
AHUNWH: CTPOEHME aHUNNHA,
87 OC06eHHOCTil)/I XUMUYECKUX bubmuoreka LIOK
N, https://m.edsoo.ru/39cd21f1
CBOWCTB aHWNNHA
Cnocobbl nofyyeHus u
88 NMPUMEHeHVE annpaTnYecKmnx bubnmoreka LIOK
https://m.edso00.ru/eal38763
aMMHOB
89 AMUHOKNCNOTbI: HOMeHKNaTypa bubnunoteka LIOK

N N30MepUs, PU3nYeckme

https://m.edso0.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
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CBOICTBA. OTAeNbHbIE
NpeCcTaBUTENN O-aMUHOKMC/IOT

XnMnyeckue CBOCTBaA
aMUHOKUCNOT, UX

90 610/10rMYecKoe 3HauveHme bubnmoteka LIOK
https://m.edsoo.ru/77df705a
aMnHoOKMCNOT. CHHTE3 U
rMaponus nenTuaos
o1 Benkun Kak npupoLHble bubnunoteka LIOK
NoMIMMEPbI; CTPYKTYpPbl 6ENKOB https://m.eds00.ru/429e9899
o bubnmoteka LIOK
92 XunmMnyeckune cBoincTea 6e1KoB httos://m.edsoo.ru/6237306d
A3oTcogepxatlme
reTepouUMKINYeckme
93 coe,qu)/lHL:)HMﬂ. HyknenHoBble bubmuoreka LIOK
https://m.edso00.ru/521d1431
KMC/MOTbI: COCTaB, CTPOEHME U
bronoruyeckas posb
MpakTryeckas paboTa Ne 4.
PeLueHne akcnepuMeHTaIbHbIX
94 38734 10 TeMe bubnunoteka LIOK
https://m.edsoo.ru/8e3c02d1
"AsoTcofepxatlme
opraHuyeckune coeguHeHus"
MpakTnyeckas pabota Ne 5.
95 PeLueHne akcnepnMeHTaIbHbIX Bbubnunoteka LIOK
3a4a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHnyecKmnx coeanHeHnin"
KoHTponbHas paboTa no Teme
96 "Asofcop,epmapm,me bubmuoreka LIOK
N https://m.edsoo.ru/ce561bc7
opraHuyeckue coeguHeHns
97 OCHOBHbIe MOHATUSA XUMUWK bubnunoteka LIOK
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BbICOKOMO/IEKYNAPHbIX
COeAVHEHWI 1 MeTOAbI NX
CUHTe3a —NoNNMepr3aLms n
NOSIMKOHAEHCaLNs

https://m.edsoo.ru/7aa63ebd

08 MnacTmacchl. ¥YTunnsaumus n 1 bubnunoteka LIOK
nepepaboTKa nsiacTuka https://m.edso0.ru/82242e0f
AnacTomepbl: HaTypasibHbIN

99 CI/IHTeTI/Il-IeFLKI/Ie K%/Zykm. 1 bubnmoteka LIOK

https://m.edso00.ru/246103ec
Pe3nHa
BonokHa: HaTypasibHble,

100 NCKYCCTBEHHbIE, 1 Bubnuoteka LLOK
CUHTETMYecKue. [Tonnmepsl https://m.eds00.ru/5963a601
cneunanbHOro HasHayeHus
MpakTnyeckas pabota Ne 6.

101 PeLueHne akcnepnMeHTaIbHbIX 1 Bubnuoteka LLOK
3a4a4y no Teme "Pacrno3HaBaHue https://m.edsoo.ru/3aebd77a
njacTmacc 1 BOJIOKOH"
0O606LeHme 1 cucTemaTmsaums
N3y4eHHOro MaTepuana no Teme Bubnmoteka LLOK

102 1
"BbICOKOMONEKYNAPHbIE https://m.edsoo.ru/6a22b1e8
coefmHeHuns"

OBLLEE KOJIMYECTBO YACOB INO 102

NMPOIrPAMME
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchl
1 ATom. CocTaB aTOMHbIX 4ep. 1 Bubnmoteka LLOK
XUMNYECKINIA 3NeMEHT. A30TonbI https://m.edsoo0.ru/59c112ee
) CTpoeHue 3M1EKTPOHHBIX 060/104€eK 1 Bubnmoteka LLOK
aToMOB, KBaHTOBbIE YnCna https://m.edsoo.ru/b4d9fffa
3 Knaccugmkauma XmMmyecknx 1 Bubnmoteka LLOK
3/1IEMEHTOB (S-, p-, d-, f-an1eMeHTbI) https://m.edso0.ru/61294af9
4 PacnpegeneHve 31eKTPOHOB Mo 1 bubnunoteka LIOK
aTOMHbIM Op6UTansm https://m.edsoo.ru/f5f750fe
ONeKTPOHHbIE KOH(UTypaLm aToMOB
) 3ﬂeMeETOB B OCHOI;tI)-IOI\EI/FI)/I ) 1 bubmmoreka LIOK
. https://m.edso0.ru/8149e846
BO36Y>XAEHHOM COCTOSIHUM
ONeKTPOHHbIE KOH(UTypaLv NOHOB. bubnunoteka LIOK
6 1
ONeKTPoOTPULATENBHOCTb https://m.edsoo.ru/a0764b24
MeproanyecKnii 3aKoH 1
Mepnogunyeckas cnucTemMa XMMUYECKUX
7 anemeHToB [. . MeHaeneeBa, CBA3b C 1 bubmuoreka LIOK
ro f" ’ https://m.eds00.ru/16957¢01
COBpPEMEHHOWN Teopueit CTPOeHUS
aToOMOB
3aKOHOMEPHOCTM N3MEHEHNS CBOICTB
3 XUMUYECKNX 3/1EMEHTOB 1 06pasyembIX 1 Bubnmoteka LLOK
UMM MPOCTLIX U CMOXHbIX BELLECTB MO https://m.edsoo0.ru/f8468927
rpynnamM n nepuogam
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CurcTemaTunsaums 1 0606LLEeHNe 3HaHNIA

Bubnunoteka LIOK

9
no Teme https://m.edsoo.ru/8fad2942
Buabl Xummyeckoi cszu. MexaHu3Mbl
06pa3oBaHns KOBa/IEHTHOW CBA3N. bubnunoteka LIOK
10
BogopogHasa cBs3b. https://m.edso0.ru/5a8072af
MeXXMOoneKynsipHble B3auMOLeiCTBUS
BaneHTHOCTb U Ba/IEHTHbIE
11 BO3MOXHOCTM atomMoB. CBA3b Bubnmoteka LIOK
3N1EKTPOHHOM CTPYKTYPbI MOJIEKYN C UX https://m.edsoo.ru/3d2ca093
reoMeTpuYecKUM CTPOEHNEM
12 MpeacTaBneHnsa 0 KOMMIEKCHbIX Bubnnoteka LLOK
COeZIMHEeHUAX: COCTaB M HOMeHKnaTypa https://m.edsoo.ru/8c66b12a
BeLLecTBa MONEKYNAPHOTO U
13 HEeMO/IEKYNSAPHOIO CTPOEHMA. Turbl Bubnnoteka LIOK
KPUCTa/IIMYECKMX PELLETOK M CBOMCTBA https://m.edso0.ru/e167635b
BeLLecTB
[MoHATME O ANCMEPCHBIX CUCTEMAX.
14 MpeacTaBneHne 0 KONMOUAHBLIX bubnmoreka LIOK
PeA A https://m.edsoo.ru/da2c70e4
pacTBopax
VICTUHHbIE PacTBOPbI: HACbILLEHHbIE 1
15 HeHacbl erHbIe ZCTBO I/IMLI(-)'ICTb bubmmoreka LIOK
- P P ' https://m.edsoo.ru/e9ccdd8d
Kpuctannorugpartbl
16 Cnoco6bl BbIpaXXEHNA KOHLEHTpaLmMu bubnunoteka LIOK
pacTBopoB https://m.edso0.ru/328e653a
PelueHue 3a7a4 C UCNO/b30BaHMEM
17 MOHATWIA "MaccoBas foNs bubnunoteka LIOK

pacTBOPEHHOrO BeLlecTsa”, ""MosispHas
KOHUeHTpauna"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukaumsa n HoMeHknaTypa Bubnnoteka LIOK
HeopraHMYecKnx BELLECTB https://m.edsoo.ru/bf9e108d

19 Cuctematmsaums 1 0606LLeHNE 3HAHWI bubnunoteka LIOK
no Teme https://m.edsoo.ru/8d2c6a3a
KoHTposibHas paboTa rno Temam
"CTpoeHune aTtoma. Neprnoanyeckmii

20 3aKOH 1 lNeprogunyeckasa cuctema Bubnnoteka LLOK
XUMUYECKNX anemeHToB . . https://m.edso0.ru/70a60aa4
MeHgeneesa", "CTpoeHMe BeLecTBa.
MHoroo6pasue BeLLeCTB"
Knaccmgmkaums XMMMYeCcKnxX peakuuia
B HEOpraHM4yeckow 1 opraHM4ecKoi

21 XUMUN. 3aKOH COXpaHeHns macchbl bubnunoteka LIOK
BELLECTB; 3aKOH COXPaHeHMA n https://m.edso0.ru/6335cdd2
npespaLleHns 3Heprum npu
XUMNYECKUX peakLmax
Tennosble 3NPeKTbl XUMUYECKUX

22 peakLuiA. Teﬁioxmmmqecme bubnuoreka LIOK

https://m.edsoo.ru/d1db86da

ypaBHeHus
BbluncneHms no ypaBHeHUAM

23 XUMUYECKUX peazﬂmﬁ 7 bubmmoreka LIOK

https://m.edsoo.ru/87b13954

TEPMOXMMUYECKMM YPaBHEHUAM
CKOpOCTb XMMUYECKOW peakuum, eé

24 3aBMCHUMOCTb OT Pas3/INYHbIX (hakTopOB.
KaTtanuns n Kataimsatopsbl

25 [TOMOreHHbIe 1 reTeporeHHble peakumm

26 MpakTuyeckas pabota Ne 1 no Teme bubnunoteka LIOK

"BnunsiHMe pa3fyHbIX (hakTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XMMWYECKOI peakummn”

ObpaTtnmMble 1 HEOBPaATVIMbIE peaKLmN.

bubnunoteka LIOK

2t Xumnyeckoe paBHoBecue https://m.eds00.ru/30952f9b
MpakTnyeckas paboTa Ne 2 no Teme
28 "BnusiHMe pa3nnyHbIX (hakTOPOB Ha bubnmoteka LIOK
" https://m.edsoo.ru/3bf34e17
MOMOXeHNe XMMUYeCKOro paBHoBecus
DNeKTPONUTUYeCKasa guccoLmauns.
29 Cmanile 1 cnabble QIF"I'EKT ;llnmEH bubnmoteka LIOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb guccoumanmnm
oHHoe npoun3sefeHue Boabl. Cpefa
30 BOZHbIX :cnao OAB Bogo p'o Hblrl)‘/’l i bubnmorexa LIOK
A P PoB. BOA0ROA https://m.eds00.ru/3966ca89
nokasatesnb (pH) pacteopa
M'maponus conei. Peakumum,
31 NnpoTeKaroLLne B pacTBopax bubnmoreka LIOK
P . P P https://m.edsoo.ru/09d5adbd
3/1eKTPOINTOB
MpakTnyeckas paboTa Ne 3 no Teme
32 ")Z/IMI/I‘-IECKVIG pea|< KN B pacTBopax bubmuoreka LIOK
p . P P https://m.edsoo.ru/2e3daeb0
3N1EKTPO/NTOB
OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
33 eaKkuun. BaxxHenLLne oKUCIUTeNn 1 Bubnmoreka LIOK
P ' https://m.eds00.ru/56226060
BOCCTaHOBUTE/NN
34 MeTog, 3NeKTPOHHOTO (3/1EKTOHHO- Bubnnoteka LLOK
MOHHOrO0) 6anaHca https://m.edsoo.ru/fb691387
35 DNeKTponn3 pacTBopoB 1 pacrnnaBoB Bubnnoteka LLOK
BELLECTB https://m.eds00.ru/93fb97d2
36 PelleHue 3afa4 pasnnyHbIX TUMOB bubnmoteka LIOK
afad p https://m.edso00.ru/5a859d16
37 PelleHne 3a7a4 pasnINyHbIX TUMOB bubnnoteka LIOK
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https://m.edsoo.ru/5afa265d

38 CucTematmsaums 1 0606LLeHNE 3HAHWI bubnunoteka LIOK
no Teme "Xumnyeckune peakummn' https://m.edso0.ru/c161eb85
KoHTposnbHas paboTa no Teme Bubnunoteka LIOK

39 mn mn

XUMUYECKMNe peakumnm https://m.edsoo.ru/a8a0a930
MonoxkeHne HemeTan/10B B
MepnoanyecKoin cncteme XMMMYeCKnX
40 anemeHToB . . MeHzeneesa n bubnmoteka LIOK
T https://m.edsoo.ru/8ca2dcad
0COGEHHOCTM CTPOEHNS UX aTOMOB.
dun3nyeckmne CBONCTBA HEMETAN/IOB
AnnoTponua HemeTtannos (Ha npumepe
41 KUCno Ioo a, cepbl, hocdo (am PP bubnmoteka LIOK
PoAa, cepel, P https://m.edsoo.ru/ef92c91c
yrnepoga)

42 Bopgopoga: nonyyeHue, husmyeckme n Bubnnoteka LIOK
XMMUYecKune ceoicTea. Mmapuabl https://m.edso0.ru/0aa8f613
["anoreHbl: HaXoXXAeHWe B Npupoae,

43 cnocobbl non qe):-(lﬂﬂ q)mmchE)(MAe n bubnmoteka LIOK

y I https://m.edso0.ru/4e223795
XMUMNYECKMEe CBONCTBA
"anoreHoBogopoAbl. BaxkHenwne
44 K1CNopo, coﬂepmgl ne coefMHeHNA bubnmoreka LIOK
POACOAEPMaLl A https://m.edso00.ru/6b3255e6
raioreHoB
JTabopaTopHble U NPOMbILLIEHHbIE

45 CNocobb! MOTy4YEHNS ranoreHoB. bubnunoteka LIOK
[MprMeHeHWe raioreHoB u nx https://m.edsoo0.ru/6971aca4
COEAINHEHNI
MpakTnyeckas paboTa Ne 4. PelueHue

bubnunoteka LIOK
46 3KCMepuMeHTa/IbHbIX 3a4a4 Nno Teme

"["anoreHsb!™

https://m.edsoo.ru/8b26fecd
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Kucnopog: na6opaTtopHble
MPOMBILL/IEHHBIE CMOCOGbI MONYYEHNS,

bubnunoteka LIOK

47 o
(PM3MYecKmne N XMMUYEeCKMe CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. NpumeHeHMe K1cnopoga 1 030Ha

bubnunoteka LIOK
48 OKcuabl 1 nepokcuabl
A P A https://m.edsoo.ru/5c8816a0
49 PelueHne 3apay pa3iMyHbIX TUMOB Bubmmoteka LIOK
afad p https://m.edsoo.ru/2b6d8bab
Cepa: HaxoXaeHne B npupoae,
50 cncr))co6b| I'I:I("Iql-leHMFI df)l/l;:l)/ll-lpéCKl/le n bubnmoteka LIOK
y . https://m.edsoo.ru/46afael6
XVUMUYECKME CBOWCTBA
Bubnmoteka LIOK

°1 CepoBoaopoa, Cynbuap! https://m.edsoo.ru/7c875999
Kuncnopoaconepykawime coeinHeHMS

52 cepsbl gc'qo6eﬁ|-l'|HFZ)CT;JI CBOIZCT'DI'B CepHom Bubmmoteka LIOK

pel. P https://m.edsoo.ru/8cfa2548
KNUCNOThI
MpakTnyeckaa padoTa Ne 5. PelueHume

53 3KF::ne I/IMeHTaI'IFl):HbIX 3a4a4 no Teme Bubmmoteka LIOK

N P ) a,q https://m.edsoo.ru/Oafb05e4
Cepa v eé coefjMHeHUs
A30T: HaX0X/eHWe B NpUpPoaE,

54 CNocoObbl NonyyeHns, PU3nNYecKme n Bubnnoteka LLOK
XMMWYECKMe CBOIMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUADbI
Kuncnopoaconepykawime coeanHeHUS

55 asoTa F())cp'o6elzﬂ'HI-Fl)OCTLlilJI CBOMCfB a30THOW Bubmmoteka LIOK

) https://m.edsoo.ru/e2965afe
KNUCNOTbI
56 MpuMeHeHWe a30Ta 1 ero CoeAMHEHWIA. Bubnnoteka LLOK

A30THble ya06peHus

https://m.edsoo0.ru/129f5059
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docop: HaxoxaeHne B Npupose,
Cnocobbl Moy4eHns, husnyeckmne n

bubnunoteka LIOK

57 o
XUMUYecKmne cBoincTea. Pochunibl 1 https://m.edsoo.ru/9a6b43ec
thocmH
Okcumapl hocdopa,
58 cbocq)ﬂ c(j)) ed;(g ne kucnotbl. Conn bubnmoreka LIOK
PCOASPIGI ' https://m.eds0o.ru/c7a2d429
(POCOPHOI KMCNOTbI
59 MpumeHeHwKe ocdopa 1 ero Bubnmoteka LIOK
coenHeHnin. PochopHble Yao6peHus https://m.edso00.ru/a218070a
MpakTnyeckas paboTa Ne 6. PeleHue
60 3KCMEepPUMeHTasIbHbIX 334a4 No TeMe bubnmoteka LIOK
N N https://m.edso0.ru/8175ac3f
A30T 1 (hochop 1 NX CoeAMHEHNS
Yrnepos: HaxoxaeHue B Npupose,
annoTPOnHble MoAUpUKaLmu, Bubnnoteka LIOK
61 o
(hM3nYecKmne N XMMUYECKMe CBOCTBA, https://m.edsoo.ru/1eb19f9e
NMPUMeHeHne
Okcup yrnepoga(ll), okecu
62 rne ptl)ya(l\?) \ I'(Ol'l)bHaﬂ KﬂcnOTa neé bubnmoreka LIOK
YrIIepon Y https://m.edsoo.ru/dba58adf
conu
63 PelueHve 3afa4 pa3NnMyYHbIX TUMOB bubnmoreka LIOK
P https://m.edso00.ru/6029b609
KpemHui1: HaxoXaeHue B Npupoge,
64 CI'IpOCO6bI non q:(lilql/lﬂ mmsmﬁefklfe 7 bubnmoreka LIOK
y - https://m.edso0.ru/143558ab
XVIMUYECKWEe CBONCTBA
65 Okeng kpemuusa(1V), KpemHueBast Bubnnoteka LLOK
KMUCNoTa, CUIMKaThI https://m.eds00.ru/3170e7bl
bubnunoteka LIOK
[MprMeHeHne KpemMHUs 1 ero
66 P P https://m.edsoo.ru/393cdac0

coeiviHeHWiA. CTEKNO, ero Nony4eHue,

https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BMAbl CTEKNA

67 PelueHue 3a7a4 pasnNyHbIX TUMOB bubnmorexa LIOK
anai p https://m.edsoo.ru/b6241801
68 Cuctematmsaums 1 0606LLeHNE 3HAHWI Bubnmoteka LIOK
no teme "Hemetannbl" https://m.edso0.ru/6e864db5
69 KoHTposibHas paboTa rno teme Bubnmoteka LLOK
"HemeTtanno!" https://m.edsoo.ru/d0484c76
20 AHann3 pe3ynbTaToB KOHTPO/IbHOM bubnunoteka LIOK
paboTbl, KOPPEKLMS OLLNOBOK https://m.edso0.ru/2b7e9510
Mono>keHne MeTanNoB B
MepnoanyecKoin cncteme XMMMYECKMX
71 3neMeHToB. OCOBEHHOCTUN CTPOEHNS bubnmoreka LIOK
' https://m.edso0.ru/9839c16¢c
3/TEKTPOHHbIX 060/104EK aTOMOB
MeTas/10B
O6Lume (hr3nyecKme CBONCTBA
72 MeTu;nnoOE [NprmeHeHne meTanoB B bubmmoreka LIOK
P https://m.edsoo.ru/51dac9d3
ObITY 1 TEXHUKE
73 Cnnasbl MeTannos. Koppo3sus Bbubnunoteka LIOK
MeTas10B https://m.edsoo.ru/42b872e3
74 PelleHne 3aa4 pasnnyHbIX TUMOB Bubnmoreka LIOK
anai p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUIN PSS HAMPSHXKEHWI
75 meTanioB. O6Lme cnocobbl NonyyYeHns bubnnoreka LIOK
' https://m.eds00.ru/94eb377a
MeTas/10B
O6LLas xapaktepuctmka metanios I1A-
76 rpynnbl Meproamnyeckor cucTeMbl bubnunoteka LIOK

XUMUYECKUX 3N1EMEHTOB. HaTpuii 1
Kanuii: nonyyeHue, usnyecke u

https://m.edsoo.ru/el2c26b3
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XMMMWYECKMe CBOWCTBA, MPYMEHEHNE
MPOCTbIX BELLECTB U UX COeUHEHWIA

O6Lwas xapakrepuctuka metanios HA-
rpynnbl Meprognyeckoin cucTemsl
XMMMWYECKNX 3N1EMEHTOB. MarHuii u

Bubnmoteka LIOK

77 o
Ka/IbLiMiA: NosiyyeHne, hnsmyeckme n https://m.edsoo.ru/7c3e49c0
XMMWYECKINe CBOMCTBA, MPUMEHEHME
MPOCTbIX BELLECTB 1 UX COeAMHEHWIA
78 YKEcTKOCTb BOAbI M CrOCOObLI eé bubnunoteka LIOK
YCTpaHeHns https://m.edsoo.ru/c74bfae9
79 ANOMUHWIA: NONyYeHne, (hM3nYeckue m Bubnnoteka LLOK
XMMUYECKINe CBOMCTBA, MPUMEHEHME https://m.edso0.ru/0e79b266
AM{(OoTEpPHbIE CBOCTBA OKCKAA U
rMApoKCMaa alloMUHKA, Bubnnoteka LIOK
80
rMAPOKCOKOMMEKCHI STIOMUHUA, UX https://m.edso00.ru/5d12d318
NpUMeEHeHue
81 PelleHve 3afa4 pa3NNyYHbIX TUMNOB
MpakTnyeckas paboTa Ne 7. PewueHune
82 IKCMEPUMEHTa/IbHbIX 3a4a4 Mo TeEMe bubnmoreka LIOK
" P aA " https://m.edsoo.ru/27a4af43
MeTansbl rnaBHbIX NOArpynn
O6LLas xapakTepucTmka MeTassioB
no6oyHbIX nogrpynn (b-rpynn) Bbubnunoteka LIOK
83 o
MepriofmyecKon CUCTEMbI XUMUYECKUX https://m.eds00.ru/610d7431
3/1IEMEHTOB
®uU3nYeCcKme N XMMMYECKME CBOCTBA
84 XpOMa 1 ero CoefiHeHNI, Nx bubnnorera LIOK
P A ’ https://m.edso00.ru/9911bef3
npUMeHeHne
85 BaxkHeiLume coeanHeHNs MapraHua. bubnnoteka LIOK
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MepmaHraHat Kanms, ero
OKUC/ITENbHbIE CBONCTBA

https://m.edso0.ru/039d69c8

dur3nyecKmne 1 XMMUYECKME CBOIMCTBA

86 Kenesa n ero coegnHeHunin. MNonyyeHne bubnuoreka LIOK
A ' y https://m.edso0.ru/1b7f8741
N MPUMEHeHWe CMNaBoB XKefesa
®dU3nNYECKME N XMMMUYECKME CBOCTBA
87 Mean 1 eé CoeUHEHWIA, NX Bubnmorexa LIOK
' https://m.edso0.ru/2bc0f954
NpUMEHeHMe
dun3nyecKmne N XMMUYECKMe CBOMCTBA
LIMHKA W €ro COeANHEHWI, NX bubnunoteka LIOK
88
npuMeHeHne. ['MAPOKCOKOMM/IEKCHI https://m.edsoo.ru/b1f2beal
LUMHKa
MpakTnyeckas paboTa Ne 8. PelueHue
89 3KCrneprMeHTa/IbHbIX 33434 No Teme bubnmoteka LIOK
" P oA " https://m.edsoo.ru/a6e352ea
MeTasn/bl M060YHbIX MOArpYynmn
90 PelueHve 3afa4 pa3NNYHbIX TUMNOB bubnmoteka LIOK
anaip https://m.edso0.ru/a8b83d83
O606L1eHMe 1 cucTemMaTn3aums
91 N3y4yeHHOro Matepuasna no Teme bubmmoreka LIOK
" Y " P https://m.edsoo.ru/e91fe975
MeTannbl
92 KoHTponbHas paboTa rno teme Bubnnoteka LLOK
"MeTanno!" https://m.edsoo.ru/83f63ea3
AHann3 pe3ynbTaToB KOHTPO/IbHOWA bubnunoteka LIOK
93
paboTbl, KOPPEKLMSA OLLNBOK https://m.edsoo.ru/9ebff2fd
Ponb xrmum B 06ecneyeHmm
94 YCTONYMBOrO Pa3BMTUSA Ye/TIOBEYECTBA. bubnunoteka LIOK

[MoHATME 0 Hay4HbIX MeToAaX
nccnenoBsaHnA BeELWECTB

https://m.edsoo0.ru/080fel1f0
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Hay4Hble NpUHLMMbI opraHm3aLmmn
95 XUMUYECKOro npounsBoACTBa. 1 Bubnmoteka LLOK
MpOMbILLNEHHBIE CMIOCO6bI MONYYeHNS https://m.edsoo.ru/2e45a44f
BaXKHEMLLMX BELLECTB
XUMMNYecKoe 3arpssHeHmne
96 OKpY>KatoLLeli cpefpbl 1 ero 1 bubmmoreka LIOK
PYyaiot PeA https://m.edso00.ru/9f11bf51
nocneacTBuA
97 X1MUS 1 300PpOBbE YesloBeKa. 1 bubnunoteka LIOK
JlekapcTBeHHbIe CpeAcTBa https://m.edso0.ru/a6552721
98 XuMna nuwm. Ponb Xxmumnn B 1 Bubnmoteka LLOK
obecneyeHny NULLLEBOI 6e30MacHOCTY https://m.edsoo.ru/1f7b5bd2
99 KocmeTnyeckue 1 napgproMepHble 1 Bubnmoteka LLOK
cpeacTea. bbiToBas xvmua https://m.edsoo.ru/da4d2d5a9
Xnmusi B CTpoUTeNbCTBE. BaxkHellme
100 CTPOUTESIbHbIE U KOHCTPYKLMNOHHbIE 1 bubmmoreka LIOK
https://m.eds00.ru/61e69003
maTepuabl
X1MUS B CEIbCKOM XO3AINCTBE.
101 OpraHuyeckune n MUHepasbHble 1 bubnnorexa LIOK
P P https://m.edsoo.ru/fd39587d
yA06peHus
102 Cuctematmsaums 1 0606LLEHNE 3HAHWIA 1 Bubnnoteka LLOK
no Teme https://m.edsoo.ru/db979c70
OBLWEE KOJIMYECTBO YACOB N0 102

NMPOrPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOTI'O ITPOLECCA.
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHHUKA:

- Xumus, 10 knacc/ MabpuensaH O.C., Octpoymos U.IM., Cnagkos C.A.,
AKUMOHepHOe 06LLecTBO «3aaTensCcTBO «I1poCBeLLEHME.
- Xumus, 11 knacc/ MabpuensH O.C., Octpoymos U.I"., Cnagkos C.A.,
AKLMOHepHOe 06LecTBO «/134aTenbCcTBO «I1poCcBeLLeHme.
- Meprogmyeckasa cuctema XMmMnyeckmnx anemeHTos .. MeHgeneesa.

- Tabnuua pacTBOPUMOCTM, 3NEKTPOXUMUYECKIIA pPsifl HANPSYKEHWS! METa/IOB.

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA:

https://uchitel.club/fgos ®rOC COO.
https://edsoo.ru/mr-himiya/ MeTognyeckune nocobus n pekomeHgaumm.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

- https://educont.ru/?utm source=eljur,

- https://edu.skysmart.ru/,

- https://resh.edu.ru/,

- https://uchi.ru/,

- https://www.yaklass.ru/.
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