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MHOACHHUTEJIbHASA 3AIIMCKA

Paboyas nporpamma rno XMMuMM Ha YpPOBHE CpefHero o6Liero obpasoBaHus
pa3paboTaHa Ha OCHoBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepauimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(hefiepasibHOM 06pasoBaTe/ibHOM nporpaMmbl cpedHero obLero
o6pasoBaHna(POIl COO), npefcTas/eHHbIX B PefepaibHOM FOCYAapCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yetom KoHuenumMu npenogaBaHUs
yyebHOro npeamMeTa «XuMmMus» B 06pa3oBaTe/lbHbIX OpraHn3aumnsax PoCCUICKOMN
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble MNPOrpammbl, WU
OCHOBHbIX MOMIOXEHUA «CTpaTermm pasBUTMS BOCMUTAHUA B POCCUIACKOMN
depepaymm Ha nepmog go 2025 roga» (PacropshkeHue [NpaBuTensctea P® ot
29.05. 2015 Ne 996 - p.).

XUMMUA Ha YPOBHE YrNYyO/MEHHOrO M3YYeHWA 3aHUMMaeT BaXXHOe MeCTO B
CUCTEMe eCTeCTBEHHO-Hay4yHOro o6pasoBaHua Yyyawmxca 10-11  knaccos.
N3yyeHne npegmeTa, peannsyemMoe B YCNOBUAX  AuUddepeHLMpOBaHHOrO,
NPoPuUILHOro 00yYeHWs, NpPU3BaHO 0b6ecneynTb 006LLEe0Opa3oBaTe/IbHYHO U
OOLLEKY/IbTYPHYHO  MOArOTOBKY  BbIMYCKHWKOB  LUKO/bI, HE0OXoAUMYH A/
afanTaumm Ux K 6bICTPO MEHAIOLLMMCA YCIOBUAM XXU3HU B COLMYME, a Takxke A/1F
NMPOAO/HKEHNSA 00YYeHNs B OpraHmM3aumsax NpogeccuoHanbHOro obpa3oBaHus, B
KOTOPbIX XUMUA ABMISETCA OAHON U3 MPUOPUTETHBIX AUCLMUMIIVH.

B nporpammMe Mo XuvMUM HasHayeHWe npegmeTa «XUMUSA» MOAyYaeT
MOAPOGHYKD  MHTepnpeTauMid B COOTBETCTBUMM C  OCHOBOMOJIAratoLLMMU
nonoxeHusmn ®roC COO o B3aMMO06YCNOBNEHHOCTU LENen, coaepxXaHus,
pe3ynbTaTtoB 00yyeHUs U TPebOoBaHWA K YPOBHIO MOArOTOBKM BbIMYCKHUKOB.
CBMAETENbCTBOM TOMY SIBNAKOTCA CreAYyHOLIME BbINOAHAEMble MPOrpaMmMoi no
XUMUKN YHKLNN:

e MH(OPMaLMOHHO-METOAMYECKAS,, peann3aums KOTopol obecneyvBaeT
MoflydyeHve nNpefcTaBfeHUs O Lensx, COAepXaHwuu, 06LLei cTpaTerumu
00y4eHuns, BOCNUTaHUA U Pa3BUTUA 00yYatoLLMXCA CPeACcTBaMu MpeaMeTa,
MN3y4aemMoro B paMKax KOHKPeTHOro npoguns;

e OpraHu3aLyoHHO-NIaHNPYOLLAS, KoTopast npegycMatpmsaet
onpeseneHne: MPUHUUNOB CTPYKTYPUPOBAHUA W MOCMeLoBaTe/IbHOCTYU
N3yyeHUs y4yebHOro martepuana, KOMIMYECTBEHHbIX U KAaYeCTBEHHbLIX ero
XapaKTepUCTUK; MOAXO0A0B K (POPMMPOBAHMIO COAEpPXKaTe/IbHOW OCHOBbI
KOHTPONA M OLEHKM 06pa3oBaTefibHbIX [AOCTMXKEHUIA 06yvatoLmxcs B
pamKax WTOroBOi artTecTaumMnm B (OpMe €eAMHOro rocyAapCTBEHHOrO
aK3aMeHa Mo XMmuw.

Mporpamma ans yrny6neHHoro n3yyeHmns XUMni:



e YCTaHaB/IMBAET WHBAapUaHTHOe MpeLMETHOE COAepXKaHue, 06s3aTeNbHOe
ANA V3yYeHMs B pamKax OTAeflbHbIX npoduniein, npegycmarpusaeTt
pacnpegeneHne N CTPYKTypupoBaHME €ero Mo Kraccam, OCHOBHbIM
cofiep>kaTeNnbHbIM NMHUAM/pasfenam Kypca;

o [AET NpUMepHOe pacrpegenieHe y4ebHOro BpPeMeHW, PeKOMEHAYemMoro
AN N3yYeHUs OTAENbHbIX TEM;

o npepfiaraeT MpUMEPHYH MOC/eA0BaTeNIbHOCTb  M3Y4YeHUst  Yy4eOHOro
marepuasia C Y4eTOM JIOrMKM MOCTPOEHNA Kypca, BHYTPUNPEAMETHBLIX U
MeXnpeLMETHbIX CBA3EN;

o [laET METOAMYECKYIO UHTEPPETALMIO Lenel 1 3agay U3yvyeHns npegmMeTa
Ha yrny6/1€HHOM YpOBHe C Y4ETOM COBPEMEHHLIX MPUOPUTETOB B CUCTEME
cpegHero o6ulero o06pa3oBaHMs, COAEPXKATE/IbHOW  XapaKTepUCTUKK
MNaHUPYEMbIX pe3y/bTaTOB OCBOEHMS OCHOBHOM 06pa3oBaTeNbHONA
Nporpammb cpefHero obuiero 0bpa3oBaHuA (MMYHOCTHBIX,
MeTanpeAMeTHbIX, MPeAMETHbIX), a TaKKe C YYETOM OCHOBHbIX BWIOB
y4yebHO-Mo3HaBaTe/IbHbIX  AEACTBUA  0Oy4atollerocd Mo  OCBOEHMIO
CoAepXXaHus npeagmera.

Mo BCeM Ha3BaHHbLIM MO3ULUMSAM B MporpamMme Mo XMMUWU MNpeLycMOTpeHa
MPEeMCTBEHHOCTb C O0Oy4YeHMEM XUMWW Ha YPOBHE OCHOBHOrO 0OLLEro
obpazoBaHMs. 3a MpefenaMu  YCTAHOB/IEHHOW MporpamMmMord NO  XUMKM
06s13aTeNIbHOM (MHBapMaHTHON) COCTaBASAOLEN COAepXKaHMs Y4ebHOro npeamera
«XMMUSI» OCTaeTCA BO3MOXHOCTb BblOOpPa €ro BapuvaTUBHOW COCTaB/SIHOLLEN,
KOTopas AO/MKHa OnpefensTbCs B COOTBETCTBMM C HarpaB/ieHWEM KOHKPETHOro
npoduns oby4veHuns.

B COOTBeTCTBUM C KOHUENnTya/lbHbiMU nosioxkeHnamm droc COO o
Ha3Ha4yeHMn npeameToB 6a30BOro U Yrnyo/feHHOro YPOBHEM B cUCTeMe
AndhepeHUMPOBaHHOIO 00Yy4YeHMsA Ha YPOBHe cpedHero obuiero o6pa3oBaHUA
XAMUA Ha YPOBHe YrNybneHHOro W3y4YeHUs HanpasieH Ha peasvsauumio
MPEeMCTBEHHOCTN C  NOCNefylowmmM  3TarnoM  NOAyYeHUs  XMMUYECKOro
06pa3oBaHMs B pamKax W3y4YeHust CrneunasibHbIX eCTeCTBEHHO-HAYyUHbIX |
XUMUYECKNX AMCUMMINH B BY3aX M OpraHm3aumsax cpegHero npogeccroHaibHoro
obpasoBaHMsA. B 3TOi CBA3WM W3yyeHue npeameTa «XUMUS» OPUEHTUPOBAHO
MPEVMYLLECTBEHHO Ha  pacluMpeHWe W yrinybneHWe  TEOpeTUYecKorW U
MPaKTUYECKOW MOArOTOBKM 06yYatoLLmMXCs, BblOpaBLLMX ONpeAeneHHbIn Npodub
06yyeHus, B TOM YKCe C NePCneKTUBOM NOCNEeAYIOLWEro NonyyYeHUs XMMUYECKoro
06pas3oBaHuNA B opraHu3aumsax npodeccuoHasibHOro obpasoBaHus. Hapsagy ¢ aTum,
B cBeTe TpeboBaHmMin ®IOC COO K njaHMpyembiM pesy/nibTataM OCBOEHUSA
(hegepanbHOM  00pa3oBaTe/lbHOM nNporpaMMbl  cpeaHero obuiero obpa3oBaHUA
n3ydyeHve npegmeTa «XUMUS» OPUEHTMPOBAHO TakXKe Ha pelleHne 3aaad



BOCMUTaHMUA U COLMATIBHOTO Pa3BUTUA 00y4aroLMXCs, HA POPMUPOBaHME Y HUX
OOLLEMHTENNEKTYaNIbHBIX YMEHWIA, YMEHWUIA paumoHanm3auumn yyebHoro tpyga u
0606LLEHHbIX  CNOCOGOB  AEATENbHOCTW, WMEKOWMUX  MEXAUCLMUINIIMHAPHbIN,
HaanNpeAMEeTHbI XapakTep.

CocTaBnsloWyMN nNpeameTa «XUMUsS» Ha YPOBHE YIYyONEHHOTO U3Y4YeHUs
SBNAOTCA YrNyONeHHble Kypcbl — «OpraHuyeckas xummsa» un  «O6las u
HeopraHuyeckas xumus». Npyu onpeaeneHnn NoaxoLoB K 0TOOPY M CTPYKTYPHOWA
OpraHu3auMmn cofepXXaHus 3TMX KypcoB B MNporpaMme No XMMUW 3a OCHOBY
NpUHATLI nonoxeunss ®rOC COO o pa3nmumsax 6a30BOro U yrniy6neHHOro
YPOBHEN MU3y4YeHNs npeamMeTa.

OcHoBY cofgepXaHus KypcoB «OpraHuyeckad Xumusi» un  «O6lasa wu
HeopraHuyeckas XuWMUS» COCTaB/sSieT COBOKYMHOCTb MPeAMETHbIX 3HaHWM U
YMEHWNIA, OTHOCALUMXCA K 6a30BOMY YPOBHIO M3ydeHMsi npeamMeTa. dTa cucTeMa
3HaHWI MoJslyvaeT OnpeAeneHHOe TeOpPeTMYeCKoe AOMOJHEHWE, MO3BO/ISAHOLLEE
OCO3HAHHO OCBOMTb  CYLLECTBEHHO OOMbLWIMA  06bEM  (haKTOMOrMYECKOro
matepvana. Tak, Ha Yrny6/eHHOM YpOBHE W3ydeHUs npeameTa obecrieyeHa
BO3MOXHOCTb 3HAUMTE/IbHOTO YBENMYEHNS 00bemMa 3HaHWA 0 XUMUYECKUX
3/leMeHTax U CBOMCTBAX WX COELUHEHWIA Ha OCHOBE paclUMpeHus 1 yrny6neHus
NpeacTaBNeHNn O CTPOEHWUM BeLLeCTBa, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTAX
MPOTEKAHUA peakupii, pacCMaTPUBAEMBIX C TOUKWN 3PEHNA XUMUYECKOW KUHETUKMN
N TepMOAMHAMUKK. W3yyeHMe Mepuoamyeckoro 3akoHa W [lepuoamyeckoi
CUCTEMbl  XMMWYECKUX  3/IEMEHTOB  6asupyeTcd  Ha  COBPEMEHHbIX
KBaHTOBOMEXAHMYECKMX MPeLCTaBNeHMsX O CTPOeHMM aToMa. XMMUYecKas CBsi3b
0OBACHSAETCS C TOYKM 3PEHUS SHEPTETUYECKMUX U3MEHEHMIA MPK ee 06pa3oBaHUK U
paspyLleHnm, a Takke C TOUKWU 3peHns MexaHU3MOB ee 0b6pa3oBaHus. 3y4veHue
TUNOB  peakunin  AOMNONHAeTCH  (DOPMMPOBaHMEM  MNpeAcTaBieHud 00
3NEKTPOXMMMYECKMX MpPOoLeccax 1 3M1eKTPOM3e pacnjiaBoB M PacTBOPOB BELLECTB.
B Kypce opraHuM4ecko XMUMMM NPU PacCMOTPEHUM PeakLMOHHON CrOoCO6HOCTY
COefIMHeHWI yaenseTca 0coboe BHYMaHWe BONpocaM 06 3/1IEKTPOHHbIX addekTax,
0 B3aVIMHOM B/IMSAHAM aTOMOB B MOJIEKY/IaX U MexXaH13max peakLunia.

Ocoboe 3HayeHVe WMeeT TO, UTO Ha COfepXKaHMe KypCOB XUMUK
Yyrny6neHHOro YpoBHS M3yYeHUs N5 KNaccoB onpefeneHHoro npoduns (rnaBHbIm
06pa3oM Ha WX CTPYKTYpY W XapakTep [AOMNOMHEHMIA K 06Lein cucteme
NpeAMETHbIX 3HAHWI) OKa3bIBalOT BIUAHME CMEXHblE NpeAMeTbl. Tak, Hanpumep,
B COAepXaHUW npegmeTa A8 KNacCoB XUMUKO-(DU3NYECKOro npodmaa 60nbLuoe
3HauyeHne 6yayT UMETb 3/1eMeHTbl y4ebHOro Martepuana no obuier xumun. Mpu
M3ydeHUM npegmeTa B AaHHOM Cfiydae akuUeHT OyaeT cAeniaH Ha OOWHOCTb
MeTOZO0B MO3HaHWUSA, 0OLHOCTL 3aKOHOB M TEOPUA B XUMUU U B (PU3NKE: aTOMHO-
MONeKyNApHas Teopusa (MOfieKynsapHas Teopus B (hM3MKe), 3aKOHbI COXPaHeHus



MacCbl WM 3Hepruu, 3aKOHbl TEPMOAUHAMUKW, 3MEKTPO/3a, NPeACTaBNeHNs o
CTPOEHMW BELLECTB U APYroe.

B 71O e Bpema B cogepXxaHuu npeameta AN KNacCoB  XMMUKO-
6uonornyeckoro npotuna 60nbLUWIA yaenbHbIA BeC 6yaeT MMETb OpraHuMyeckas
Xvumus. B 3aToM  cnyyae  nNpeAocTaBnseTcs  BO3MOXHOCTb — An1s  6osee
0OCTOATE/ILHOTO  PAaCCMOTPEHMS  XUMWYECKOW  OpraHum3aummM  K/IeTKM  Kak
OMO/IOTMYECKON CUCTEMbI, B COCTaB KOTOPO BXOAAT, K MpuUMepy, Takue
CTPYKTYPHble KOMMOHEHTbl, KaK /nunuael, 6enku, Yrneesofbl, HYKIeUHOBble
KMCNOTbl U apyrve. Mpy 3TOM 3HaHUA O COCTaBe M CBOWCTBAX MpeAcTaBuUTESElN
OCHOBHbIX K/acCOB OpraHWYecKMX BeLeCTB CNyXaT OCHOBOW AN W3y4YeHus
CYLLIHOCTM NpOoLeccoB POTOCKHTE3A, AblXaHWs, NULLEBapeHNs.

B nnaHe dQopmunpoBaHMA OCHOB Hay4YHOro MUPOBO33PEHUS, OCBOEHWS
06LLeHayYHbIX METOZOB MO3HAHWA W OMbITa MPaKTUYECKOro NPUMEHEHUS HaYUHbIX
3HaHUIN M3ydeHne npeameTa «XUMUS» Ha Yrny6neHHOM YpPOBHE OCHOBaHO Ha
MEeXMNPeAMETHbIX CBA3AX C Y4YeOHbIMW nNpeaMeTamy, BXOAAWMMM B COCTaB
npeAMeTHbIX 06nacTeil «ECTeCTBeHHO-Hay4Hble MNpeAMeTbl», «MaTtemaTvka u
NH(OopMaTMKa» 1N «PyCCKUin A3bIK U IUTepaTypa.

Mpy n3yyeHUM y4yebHOro npeameTa «XMMUS» Ha Yrnyo6MEHHOM YpPOBHE
TakXke, Kak Ha YpOBHE OCHOBHOIO W1 cpefdHero obuiero obpasosaHus (Ha 6a30BOM
YPOBHe), 3afa4yeli NepBoCTENeHHOW 3HAYMMOCTM ABMISETCA (DOPMUPOBAHME OCHOB
HayKu XUMUW KakK 06/1acT COBPEMEHHOr0 eCcTeCTBO3HaHMA, MPaKTUYECKOiA
[eATeNIbHOCTI YesioBeKa M 0HOr0 U3 KOMMOHEHTOB MUPOBOIA Ky/bTypbl. PeLleHune
3TON 3afaynm Ha Yrny6neHHOM YPOBHe W3y4yeHWs npeAMeTa npeanonaraet
peanu3aumio Takux Lenen, Kak:

o (hopMUpOBaHME MNPeACTaBNeHUA: O MaTepuasibHOM eAUHCTBE MUpa,
3aKOHOMEPHOCTAX M NO3HaBaeMOCTU AB/IEHNIA NPUPOAbI, O MeCcTe XMMUK B
CUCTEME eCTECTBEHHbIX HayK W eé Befylei ponu B o06GecrneyeHuu
YCTOMYMBOrO  PasBUTMS  Ye/loBeYeCTBa: B peWeHUMM  npobnem
3KOJIOTMYECKON, 3HEPreTUHEeCKOM M MULLEBOIN 6e30MacHOCTU, B pasBUTMK
MeULMHBI, CO3[aHNM HOBbIX MaTepranoB, HOBbIX UCTOUHNKOB 3HEPTUK, B
obecrneyeHUn paumMoHaIbHOro MNPUPOAONO/b30BaHMSA, B (POPMUPOBAHMK
MMPOBO33PEHNS M 00LLel Ky/bTypbl Yef0BEeKa, a TakXe 3KOJI0MMYecKu
060CHOBAHHOI0 OTHOLLUEHMSI K CBOEMY 3[10POBbIO 1 MPUPOAHOIA Cpeae;

e OCBOEHME CUCTEMbl 3HaHWIA, feXawmx B OCHOBE  XUMUYECKOW
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTuHbI MMpa: (hyHAAMeHTa/IbHbIX
MOHATWM, 3aKOHOB W TEOPUA XUMWUK, COBPEMEHHBIX MPeACTaB/IEHNIA O
CTPOEHMM BellecTBa Ha pasHblX YPOBHAX — arOMHOM, WOHHO-
MOMEKYNAPHOM,  HaAMONEKYNSAPHOM, O  TepMOAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKMX peakumii, o



XMMWUYECKOM paBHOBECUMW, PacTBOpPaXxX M AUCMEPCHBIX cUcTeMax, 06 0bLmx
Hay4HbIX NPUHLMNAX XMMUYECKOTO NMPON3BO/ACTBA;

o (hopmMupoBaHMEe Yy  oOy4aroLmxcs OCO3HAHHOI0 MOHVMaHNS
BOCTPe6OBaHHOCTM CUCTEMHbIX XUMWUYECKUX 3HAHUA [ANsi O6bACHEHUS
K/OYEBbIX MAei U NpobneM COBPEMEHHOW XUMUM, ANA OOBLACHEHMS Y
MPOrHO3MPOBaHUA SBNEHWI, UMEIOLWMX eCTECTBEHHO-HAYYHYHO MPUPOAY;
rPaMOTHOr0 peLleHns Npo6sem, CBA3aHHbIX C XUMUER, MPOrHO3MPOBaHUS,
aHaM3a 1 OLEHKM C NO3ULINIA 3KONOrMYecKor 6e30nacHOCTU NOCNeCTBUN
ObITOBOA W NPOW3BOACTBEHHOW [eSATE/IbHOCTU YeNioBeKa, CBA3aHHOW C
XUMUYECKMM  MPOU3BOACTBOM,  MCMO/b30BAHMEM UK NepepaboTKoi
BELLeCTB;

o yrnybneHve nNpeACTaBMEHWA O  Hay4HbIX  MeTodax  MO3HaHWA,
HeoOXOAUMbIX N5 MPUOBPETEHNS YMEHWUIA OPWEHTUPOBATLCA B MUpE
BELLECTB W OOBACHEHUS XUMWUYECKUX SIBNEHWUWA, UMEKLMX MeCcTo B
npupoae, B MPaKTUYECKON AeATENbHOCTA U MOBCEAHEBHON XXM3HMW.

B nnaHe peanu3aumn nepBoOYepefHbIX BOCMUTATENbHbIX W Pa3BMBaOLNX
(OYHKUMIA LIeNOCTHOM CUCTEMbl CpeAHero obuiero obpasoBaHUsA MPU U3yYeHWUU
npegmetra «XUMUS» Ha  Yrny6neHHOM ypOBHe 0COOYH  aKTyaslbHOCTb
MPUOBPETAIOT TaKMe LIeNN U 3aa4m, Kak:

e BOCMUTAHWE YOEXAEHHOCTM B MO3HABAEMOCTM AB/IEHWIA MPUPOLbI,
YB@OKEHUS K MNpoueccy TBOpYecTBa B 06/1aCTU  TEOPETUYECKMX U
MNPUKNaAHbIX MCCNeA0BaHUIN B XUMUW, (HOPMUPOBAHME MUPOBO33PEHUS,
COOTBETCTBYHOLLEr0O COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKMU;

e pa3BUTME MOTUBALMM K OOYYEHMHO W MO3HAHWK, CMOCOBHOCTEN K
CaMOKOHTPO/MKO M CaMOBOCMWUTAHMKD  HAa  OCHOBE  YCBOEHMS
06LLIeYe/I0BEYECKMX LLeHHOCTEN;

e pasBMTME MNO3HaBaTE/IbHbIX MHTEPECOB, UHTENNEKTYaNIbHbIX Y TBOPYECKUX
CMOCOGHOCTEN 0by4varoLmMxcs, (OPMUPOBAHWE Y HUX CO3HATENbHOrO
OTHOLLEHNA K €aMo0b6pa3oBaHWIO U HeMnpepbiBHOMY 06pa30BaHUIO Kak
YC/OBUIO YCNELLHOW NPodecCcMoHaNbHON U 06LLLECTBEHHOW AeATENbHOCTH,
OTBETCTBEHHOI0 OTHOLLEHUS K CBOEMY 3[0POBbD W MOTPEOGHOCTU B
3[10pOBOM 00pase XKU3Hwu;

o (POpMMpOBaHME YMEHMIA N HaBbIKOB PasyMHOro MNPUPOLOMNO/b30BaHMS,
pasBUTME 3KONOrMYECKOW Ky/bTYpbl, NPUOBPeTEHNE ONbITa 06LLECTBEHHO-
M0/1€3HOI 3KO/IOMMYECKOIN [esATeNIbHOCTH.

Obuee YnCNO Yacos, NPeAYCMOTPEHHbIX ANS U3YYEHUS XUMUWN Ha Yrny61eHHOM
YPOBHe cpeAHero ob6uiero obpasosaHus, cocTtasnseT 204 yacos: B 10 knacce —
102 vaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPI'AHNUYECKAS XUMMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

MpegMeT 1M 3HAYeHMe  OpraHUYeckoM  XMMWUW, MpefcTaBleHne 0
MHOroo6pasunn opraHNYecKnx CoeanHEHNIA.

ONeKTpPOHHOe CTPOEHWe aToma Yr/epoja: OCHOBHOE W BO30YXXAEHHOe
COCTOSIHMS. BaneHTHble BO3MOXHOCTW atoma Yriepoga. XMMuUYeckas CBs3b B
OpraHMyecknx coeguHeHuax. Tunbl  rMépuamsaumMm aTtoMHbIX — opbuTanei
yrnepofa. MexaHn3mbl 06pa3oBaHNA KOBA/IEHTHOM CBA3W (0OMEHHbIV 1 JOHOPHO-
aKUenTopHbIA). Tunbl NepekpbiBaHUS aTOMHbIX opbuTanend, O- W T-CBA3W.
OfavHapHas, ABoMHas 1 TporHas cBA3b. Cnocobbl paspbiBa CBA3E B MOeKynax
OpraHu4Yeckux BellecTB. [MoHATME O CBOOOAHOM paguvkane, Hykneogpune u
anekTpoduse.

Teopuss CTPOEHWUA OpraHuWYecKMx coeauvHeHnin A.M. byTneposa mu
COBpPeMeHHble NPeACTaBeHNs O CTPYKTYpe MOeKyn. 3HaueHne TeOpUn CTPOEHWS
OpraHUYeckUx CcoeauHeHuin. MonekynspHble W CTPYKTYpHble  (hOpMY/ibl.
CTPYKTYypHble  JOpMynbl  pa3/IMYHbIX BUAOB: Pa3BEPHYTasd, COKpaLLEHHas,
cKefneTHasa. W3omepus. Bugbl M30MepuUn: CTPYKTYpHasd, MPOCTPaHCTBEHHAS.
ANEKTPOHHbIE 3MEKTbI B MOSIEKYIAX OPraHUYeCKUX CoeanHEHWUA (MHAYKTUBHbIN
N Me30MepPHbI APPEKTBI).

MpefcTaBneHne 0 KnaccUMKaumMm OpraHuMyecknx BellecTB. lloHATME O
(hyYHKUMOHanbHOM rpynne. Fomonorus. Fomonoruyeckue psgbl. CucteMaTnyeckas
HOMeHKNaTypa opraHunyecknx coefamHeHunii (IUPAC) 1 TpuBMa/ibHble Ha3BaHUS
OTAeNbHbIX NPeACcTaBUTENEN.

OC06eHHOCTM U Knaccugmkauma opraHuyecknx peakumin. OKUCNNTENbHO-
BOCCTaHOBUTE/IbHbIE PeaKLMn B OpraHNYecKom XMMmun,

JKCNepuMeHTa/IbHblE METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHuId:
O3HaKOM/leHMe C ob6pasuaMm OpraHUYecKMx BeLLecTB W MaTepuaiamMv Ha uX
OCHOBe, OnNbITbl MO MpPeBPALLEHNIO OPraHNUYecKMX BELLECTB MpPWU HarpeBaHWK
(nnaBneHne, 06YrnMBaHME W TOPeHWE), KOHCTPYMPOBaHWE MOAENEN MOJeKY
OpraHNYecKmx BELLECTB.

YriaeBoaopoanl.

AnKaHbl. TOMO/IOrMYeCcKUn psg ankaHoB, 06LLas gopMyna, HOMeHKIaTypa u
N30Mepuns. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHWE MOJEKYN anKaHoB, Sp°-
rmépuamsaums atoMHbIX opbuTanein yrnepopga, 0-CBs3b. PU3MYECKMe CBOMCTBA
aJIKaHOB.



XUMUYECKMEe CBOMCTBA a/lkaHOB: peakuun 3ameLleHus, WN30MepusaLnu,
AerMapupoBaHns, LMKNN3aumm, NMponaunsa, KpeknHra, ropeHns. MNpeacraeneHve o
MexaHu13Me peakunii paguKasbHOro 3ameLleHus.

HaxoxgeHue B npupoge. Cnocobbl NonyyYeHUs U NMPUMEHEHNE aKaHoB.

LinknoankaHbl. Obwas popmyna, HoMeHKnatypa un nsomepuss. OCo6eHHOCTH
CTPOEHMS N XMMMUYECKUX CBOWCTB MasbiX (UMK/IONponaH, UMKIobyTaH) U
06bIYHbIX (LMKMIONEHTaH, UMKIOreKcaH) LMKnoankaHoB. Crnocobbl nonyyeHUs U
MPUMEHEHWE LIMKNOaIKaHOB.

AJKeHbl. TOMONOrnYecknin psag, ankeHoB, 06Las hopMyna, HOMeHKIaTypa.
ONeKTPOHHOE UM MPOCTPAHCTBEHHOE CTPOEHWE MOMEKyn anKeHoB, Sp’-
rmopuamsaums aToMHbIX opbuTtanen yrnepofa, o- W T-CBA3W. CTPYKTypHas u
reomMeTpmyeckas (UMC-TpaHc-) u3oMepus. Pusnyeckne CBOMCTBA  a/IKEHOB.
XMMMYECKMEe CBOWCTBA: peakuuu MNPUCOeLUHEHUS, 3aMeLLeHNs B O-MOJIOXKeHWe
Npyv ABOMHOW CBSA3W, MOAUMepU3aluMn U oKucrneHus. Mpasuno MapKoBHMKOBA.
KayecTBeHHble peakummn Ha [BONHYLO CBS3b. CNOCOOLI NONYYEHNUS U MPUMEHEHNE
aJIKEHOB.

AnkagveHbl. Knaccugmkaums ankagueHoB (CONpsXKEHHbIE, N30/IMPOBaHHbIE,
kymynuposanmvie). OCOGEHHOCTN 3/IEKTPOHHOIO CTPOEHNSA Y XUMUYECKNX CBOWCTB
COMPSHKEHHbIX  AneHoB, 1,2- u  14-npucoeguHeHue.  onvmepusayms
COMPSHKEHHBIX AneHoB. Cnoco6bbl NOMyYeHUs U MPUMEHEHWE anKaWeHOB.

ANKWHBI. TOMONOrMYeCcKnin pag anknMHOB, 06LWas gopmMyna, HOMeHKaTypa u
N30Mepusa. DNEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHME MOJIEKYNT aJIKMHOB, Sp-
rmépuamsaums aToMHbIX opbuTaneit yrnepoga. ®Pusmyeckme CBOMCTBA a/IKMHOB.
XUMMYECKMe  CBOWCTBA:  peakuuMum  MPUCOESUHEHUSs,  AUMepu3auum U
TpuUMepu3aummn, okncneHns. KMcnoTHble CBOMCTBA alIKMHOB, UMEOLLMX KOHLIEBYHO
TPOWNHYHO CBS3b. KayeCTBEHHbIE peakLmMmn Ha TPOMHYHO CBA3b. Crnocobbl NoMyYeHms
N MPUMEHEHNE aNIKUHOB.

ApomaTtuyeckue yrneeogopoAbl (apeHbl). TOMOMOrMYecKUii psifi apeHoB,
o6Las gopmyna, HOMeHKNaTypa U U3o0Mepus. NEKTPOHHOE 1 NPOCTPAHCTBEHHOE
CTpoeHMe Monekynbl 6eH3ona. Pu3nyecknme CBOMCTBA apeHOB. XMMUYECKME
CBOWMCTBa 6EH30/1a U ero roMo/IoroB: peakummn 3ameLLeHns B 6eH30/IbHOM KOJIbLE U
YINeBOAOPOAHOM pajukane, peakumn MpUCOeAMHEHUs, OKWUCNeHWe TOMOJIOroB
6eH3ona. [pefactaBneHne 06 OPWEHTUPYHOLLEM [EACTBUM 3aMecTUTEeNel B
GEH30/IbHOM KO/bLie Ha MNpUMepe anku/bHbIX PaguKanos, KapOoKCWU/IbHOMW,
rMOPOKCUNBbHOW, aMWHO- W HUTPOrpynnbl, atomMoB ranoreHoB. OCOGeHHOCTU
XUMUYECKNX CBONCTB CTMpona. Monumepusaums ctmpona. Cnocobbl nonyyeHus u
MPUMeHEHNe apoMaTUYeCKMX Yr1eBoA40POA0B.

MpupogHbIv ra3. MonyTHble HeTAHbIE rasbl. HE()Tb U ee NMPOUCXOXAEHME.
KameHHbIN yronb U NpofyKTbl ero nepepadboTkn. Crnocobbl nepepaboTkn HeQTH:



MeperoHka, KpPeKMHr (TepMUYECKU, KaTaSIMTUYECKMIA), PUPOPMUHT, MUPOSINS.
[MpoAyKTbl NepepaboTKn HeTH, X MPUMEHEHUE B MPOMbILLIEHHOCTU U B ObITY.

["eHeTUYeCKas CBA3b MEXY Pa3/IMUYHbIMK Kiaccamu YrieBoL40POA0B.

ONEKTPOHHOE CTPOEHWE Ta/loreHnNpPou3BOAHbIX YINeBOAOPOLOB. Peakumm
3aMelleHNs  rajoreHa Ha  MAPOKCOrpynmny, HWUTPOrpynny, LuaHorpymnny,
amuHorpynny. JledCcTBMe Ha TraJloreHnpou3BoAHbIE BOLHOIO M CMUPTOBOIO
pacTBopa Lwenoun. B3ammogeincTeve auranoreHaikaHoB C MarHMEM W LUHKOM.
MMoHATME 0 METa/IN100PraHNYeCcKmX COeIHEHUSIX. Vcnonb3oBaHue
ra/loreHnpPon3BOAHbLIX  YrneBOAOPOLOB B ObITy, TEXHWKE W TNpPU  CUHTe3e
OpraHM4yecKunx BeLLECTB.

JKCNnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLLeHNii:;
n3yyeHue (M3NYECKNX CBOMCTB YrIeBo40pO40B (PacTBOPMMOCTDL), Ka4eCTBEHHbIX
peakuuin yrneBofopooB pa3NYHbIX KnaccoB (0becLBeynBaHne OGPOMHON UK
MOLHOW BOAbI, pacTBopa MepMaHraHata Kaivs, B3aMMOfeWCTBMe aueTunieHa ¢
aMmMMavyHbIM  pacTBOpom okcuga cepebpa(l)), KayecTBEHHOE OOHapyXXeHue
yrnepoja W BOAOPOAA B OPraHMYecKUX BeLLEeCTBax, MOMlyYeHWe 3TuieHa W
M3y4yeHne ero CBOMCTB, O3HAKOMJIEHWE C KOMEKUMAMU «HedpTb» 1 «¥YTOoNb», €
obpasyamyM nniacTMacc, KayydykoB W Pe3uHbl, MOJe/nMpoBaHMe  MOJeKy/
YrneBOLOPOA0B U rasioreHnpon3BoAHbIX Yr1eBO40POAO0B.

Kucaopoacoaep:xammue opranndecKkue cCoeJUHEHHS.

MpefenbHble OAHOATOMHble CnUPTbl. CTpoeHWe Monekyn (Ha npumepe
MeTaHoNna W 3TaHona). omonoruvyecknin psa, obuas dgopmyna, M3oMepus,
HOMeHKNatypa W Knaccugpukaums. ®Pusnyecknme CBOMCTBA  MpefesibHbIX
OAHOATOMHbIX CNUPTOB. BoJopoAHble CBSA3M MeXay MOoSieKynaMmu CrmvpToB.
XUMUYEeCKMe CBOWCTBA: peakuuMu 3aMelleHunsi, fervapartaumu, OKUCNEHWUS,
B3aMMOJENCTBME C  OpPraHMYeCKMMM M HEeopraHM4yecKMMM  KUC/OTamu.
KauecTBeHHas peakumsi Ha 04HOaTOMHbIe CUPTbI. [leCTBME 3TaHOMa U MeTaHoNa
Ha opraHusm 4enoseka. Cnocobbl MOMYy4YeHUs M MPUMEHEHWE OAHOATOMHbIX
CMNMPTOB.

MpocTble agmpbl, HOMeHKNaTypa 1 n3omMepus. OCO6eHHOCTU (PUNYECKUX U
XMMUYECKNX CBOICTB.

MHOroatoMHble CNUPTbl — 3TWIEHIIMKOMb U TNIMUEPUH. Pusmyeckne U
XMMUYECKNe CBOWCTBA: peakLun 3aMeLleHns, B3auMOLENCTBME C OpraHNYeCKUMMN
N HEopraHWYeCKMMM KUCNOTaMW, KayeCTBEHHas peakuMss Ha MHOroaTOMHbIe
cnupTbl. MpefcTaBneHne O MexaHu3Me peakumidi HyKneo(MIbHOro 3aMeLleHus.
[enictBne Ha opraHusm 4enoseka. Crocobbl MNOAyYeHUA U MPUMEHEHUE
MHOr0aTOMHbIX CMUPTOB.

®eHon. CTpoeHWe MOJIEKY b, B3aUMHOE B/IMSHUE TUAPOKCOrpynnbl U
6eH30/1bHOrO siapa. Pusmyeckne cBoicTBa (heHona. OCOBEHHOCTU XMMUYECKMX



CBOWMCTB (beHona. KayecTBeHHble peakumMm Ha (eHon. TOKCUMYHOCTL (heHosa.
Cnoco6bl nofyyvyeHns 1 NpuMeHeHue eHona. deHonopmanbaerngHas cMorna.

KapboHWU/IbHbIE COBANHEHUS — anblernabl U KETOHbI. DNEKTPOHHOE CTPOeHMe
KapbOHU/IbHOW rpynnbl. FoMonornyeckne psaabl anbAerniaoB U KeTOHOB, 06Las
(hopmyna, M3oMepusi M HOMeHKnatypa. Pu3M4Yeckue CBOWCTBA a/lbAeruaos U
KEeTOHOB.  XMMW4YecKuMe CBOWCTBA  a/bferngoB UM KETOHOB:  peakuuu
npucoeanHeHns. OKUCEHNe anbervaoB, KayeCTBEHHbIE peakumy Ha anbaernabl.
Crocobbl NoyvyeHns 1 NPMMeHeHWe anbaeruaos U KETOHOB.

OLOHOOCHOBHbIe NpefesibHble KapooHOBbIe KMUCNOTbl. OCO6EHHOCTU CTPOEHUS
MOMEKYN KapbOHOBLIX KACNOT. 13oMepurs U HOMeHKNaTypa. Pusmyeckme cBOCTBa
O[JHOOCHOBHbIX MNpeAenbHbIX KapOOHOBbIX KWUCNOT. BoAOpOAHbIE CBA3N Mexay
MO/IeKylaMy KapboHOBbIX KMUCNOT. XMMUYECKME CBOMCTBA: KUC/IOTHblE CBOWNCTBA,
peakumsa atepudmkalmn, peakuum c y4vaCcTUeM Yr/eBOAOPOAHOrO pafukKana.
OCO6EHHOCTM  CBOIMCTB MYpPaBbWMHOW KUCNOTbl. TlOHATME O NPOU3BOAHbIX
KapbOHOBbLIX KUC/IOT — CMOXHBIX 3ghmpax. MHoroobpasve KapboHOBbIX KWUC/OT.
OC06eHHOCTM CBOWCTB HenpefebHbIX M apoMaTUyeCcKMX KapboHOBbLIX KWC/OT,
ANKAPO6OHOBbLIX KWUCNOT, MMAPOKCMKAPOOHOBBLIX KUCMOT. MpeActaBuTeNin BbICLLMX
KapbOHOBbIX KMWCMOT: CTeapuHOBas, NaJibMUTMHOBAA, OJfIEMHOBASA, juHoNesas,
JuHoAeHo8ast KNCNOTbl. Cnocobbl NOyYeHUs U NPUMEHEHNE KapOOHOBbIX KUC/OT.

CnoxHble 3agupbl. omonornyecknin pag, oobwas qopmyna, MU3OMepus 1
HOMeHKnaTypa. ®Pu3nyeckne N XMMUYECKME CBOWCTBA: TMAPOAN3 B KUC/ION ©
LLLeNIOYHOWA cpefe.

XXupbl. CTpoeHune, (M3nyecKne N XMMMYECKNEe CBOMCTBA XMPOB: rMapon3 B
KUCMOW W LWenoyHoin cpefe. OCo6eHHOCTM CBOMCTB XUPOB, COAepXXalnX OCTaTKu
HenpeaebHbIX XXMPHbIX KACNOT. XK1pbl B NpUpose.

Mblina Kak COMM BbICLUMX KAPOOHOBbIX KUC/IOT, X MOIOLLiEe AeACTBIE.

Ob6ulas xapakTepucTuka yrnesonos. Knaccugukaums yrnesonos (MoHo-, aun-
N nonucaxapugbl). MoHOcaxapufibl: TNHOK03a, (PPYKTO3a, ranakrosa, pubosa,
Ae30Kcnpnbo3a. Pusnyeckre CBOINCTBA M HaxoXaeHue B npupoge. POTOCKHTES.
XMMUYeCKne CBOCTBA I/TOKO3bI: peakuun ¢ y4acTUeM CNIMPTOBbIX U anbAerngHom
rpynn, CrnMpTOBOE M MOJIOYHOKUCIOE 6poXKeHue. TpuMMeHeHWe T[/IOKO3bl, ee
3HaYeHVe B XXU3HeAeATe/IbHOCTM opraHusma. [ucaxapuibl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHasnvBaroLLMe U HEBOCCTaHaB/MBarOLLMe ancaxapuabl. Mmaponms
Ancaxapuaos. HaxoxaeHne B npupode v npumeHeHue. MNonncaxapuibl: Kpaxman,
rMMKoreH wn uenntonosa. CTpoeHWe MakKpOMOSIEKY/N Kpaxmasa, F/IMKOreHa u
Lenonosbl. Pu3Myeckne CBOMCTBA Kpaxmania W LEeIno3bl. XUMUYECKMe
CBOWMCTBA Kpaxmana: rmaponns, KayeCTBEHHas peakuus ¢ MogoM. XMMUYeCKue
CBOWMCTBA Le/IK0/I03bl: TMAPONN3, MOMyYeHNe 3(MPOB LefNto3bl. MoHATME 06
NCKYCCTBEHHbIX BOJIOKHaX (BMCKO3a, aLeTaTHbIN LLESK).



AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX MNpPeBpaLLeHNii:;
PacTBOPUMOCTb Pa3/INYHbIX CMMPTOB B BOAE, B3aMMOZENCTBME 3TaHO/Ia C HATPUEM,
OKWCNeHWe 3TWUMI0BOMO CNUpTa B a/ibAerng Ha packasieHHOW MefHOW MPOBOJIOKE,
OKWUCNeHWe 3TWI0BOrO CNupTa AMXPOMAToOM Kasmsd (BO3MOXHO MCMOb30BaHWe
BUAEOMaTePUaIOB), KayeCTBEHHble peakuuy Ha anbgerngbl (C rMAPOKCUMAOM
AnammuHcepeopa(l) wn  rugpokengom  mMegu(ll)), peakums  ravuepuHa  C
rugpokengom mMeau(ll), XrMMuyeckne CBOCTBA PacTBOpa YKCYCHOW KWCMOTI,
B3aMMO/ENCTBME pacTBopa r/Ko3bl ¢ ruapokemgom meau(ll), B3avmogencTamne
Kpaxmana C MOOM, peLleHMe 3KCNepuMeHTabHbIX 3a4ay no TemMam «CnupTobl U
(heHONbI», «KapboHOBbIE KMCNOTbI. CNOXHbIE 3(MPbI».

A30Tc0)1ep>lcaume OpPraHnvYe€CKue COCANHECHUA.

AMVHbI — OpraHMyecKue npousBoaHble ammuaka. Knaccugpmkauma aMmmHOB:
amaTMyecKme 1 apomaTuyeckue; MnepBuYHbIe, BTOPUYHbIE U TPETUYHBIE.
CTpoeHune Mosnekyn, obwas opmyna, M3oMepus, HOMeHKNaTypa n usnyeckue
CBOMCTBA. XUMWNYECKOEe CBOWCTBA aM{PaTUUECKNX aMUHOB: OCHOBHblE CBOWCTBA,
a/IKUNNPOBaHKe, B3aMMOENCTBME MEPBUYHBLIX aMWUHOB C a30TUCTOWM KWUCNOTOMW.
Conn anknnammoHus.

AHWANH — npefcTaBuTe/lb aMWUHOB apomatuyeckoro psaga. CTpoeHue
aHWnHa. B3avMHOe BMAHME Tpynn aTOMOB B MOJieKysie aHunmHa. OCo6eHHOCTH
XUMUYECKNX CBOWCTB aHW/MHA. KayeCTBEHHble peakuum Ha aHunvH. Crnocobbl
NosydeHNss U NPUMeHeHVEe anupaTuyeckmux amuHOB. [lonyyeHWe aHWAMHA W3
HUTPOGEH30/a.

AMWHOKMCNOTLI. HOMeHKnaTypa 1 nsomepus. OTaenbHbIe NpeacTaBUTeNn o-
aMVHOKWUCNOT:  FIMUMH,  anaHuH.  ®Pusnyecknme CBOMCTBA  aMUHOKUCIIOT.
XUMUYEeCKMe  CBOWCTBA aMMHOKMCNOT KaK  aM(OTEPHbIX  OpraHMyecKux
COEAMHEHWNIA, peakuUMs MOJIMKOHAeHCaUMK, 06pa3oBaHWe MNenTUAHOW CBA3W.
Buonornyeckoe 3HayeHne aMMHOKMUCNOT. CUHTE3 1 rMapoav3 NenTuAaoB.

Benkn Kak npuvpofHble nonumepbl. [NepBMYHas, BTOPMYHAA U TPeTUYHas
CTPyKTypa 6enkoB. XMMUYeCKMe CBOMCTBa O€NKOB: TMAPONn3, AeHaTypauus,
KauyeCTBEHHbIe peakLmmn Ha 6enku.

JKCnepMMeHTa/lbHblE MeTOAbl WM3Y4YeHWs BEWECTB W WX NpeBpaleHui:
pacTBopeHvie GenkoB B BOfAe, AeHaTypauusi GefiKOB MpW HarpeBaHWW, LBETHbIE
peakuMnm Ha OGenku, pelleHWe IKCMePUMEHTa/IbHbIX 33dady Mo Temam
«A30TCcofepxaLllme opraHuyeckue COEANHEHNA» n «Pacno3HaBaHwue
OpraHNYecKmx CoeJMHeHNN».

BricokoMoJ1eKyJISIpHbIE COeIUHEHMNS.

OCHOBHbIE MOHATUA XUMWUW BbICOKOMOJEKYNAPHLIX COEAVUHEHUIA: MOHOMeP,
nonMmMep, CTPYKTYPHOE 3BEHO, CTeneHb Noanmepusaunmn, CpefHAA MOeKynsapHas



macca. OCHOBHble MeTOAbl CUHTe3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nosmmepu3aums 1 NoIMKOHAeHcauums.

MonvMepHble MaTepuanbl. [lnactMaccel  (MNOAWITUAEH, MOIMMPONUIEH,
MOIMBUHUAXOPUA,  NOMAUCTUPOA,  MOAUMETUIMETAKPUIAT,  MONNKapOOHaThl,
NnonnaTuneHTepedTanar). YTunmsaumns 1 nepepadboTka nnacTuka.

AnacTomepsbl: HaTypasibHbIl KayuyK, CUHTETUYECKME KayuJyKu
(byTaaneHoBbI, XNOPONPEHOBBIN, N30MPEHOBLIN) 1 CUNMKOHBI. Pe3nHa.

BonokHa: HaTypa/bHble (X10MOK, LWEPCTb, LWENK), UCKYCCTBEHHbIe (BUCKO3a,
aLeTaTHOe BO/IOKHO), CUHTETUYeCKMe (KarnpoH 1 NnaBcaH).

Monnmvepsl crneumasnbHoOro Ha3Ha4eHus (TethnoH, KeBnap,
3N1EKTPONPOBOAALLME NOANMepPbI, Buopasznaraemble NoaMMepb!).

JKCNnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWeCcTB W WX MNpeBpaLeHnii:;
O3HaKoM/ieHMe ¢ 0bpasuamm NPUPOAHbIX U UCKYCCTBEHHbLIX BO/IOKOH, MiacTMacc,
Kay4yyKOB, peLleHMe 3KCNepuMeHTaslbHbIX 3afad no Teme «PacrnosHaBaHue
M1acTMacc 1 BOJIOKOH».

PacueTHble 3aga4n.

HaxoxaeHne MONeKynsapHo (opMy/ibl OpraHWYeckoro COeAMHEHUs Mo
MacCOBbIM  [0NAM  3/IEMEHTOB, BXOAALWMX B €ro CcocTaB, HaxoX[eHue
MONEKYNAPHOW  (POPMY/bl  OPraHNUYeckoro CoeAuvHEHUs No Macce (0ObLEMY)
NPOAYKTOB CropaHusi, Mo KO/MMYecTBy BellecTBa (Macce, 00BLEMY) MNPOAYKTOB
peakuunm wu/nnm WCXOAHbIX BELIECTB, YCTAHOBMIEHWE CTPYKTYPHON (opmy bl
OpraHM4yecKoro BeLecTBa Ha OCHOBE ero XMMMWYeCKMUX CBOMCTB WM CrocoboB
MoslyyeHns, ornpegeneHve A0NM BbiXo4a NPOAYKTa peakuuMum OT TeopeTUYeCKM
BO3MOXKHOr 0.

MexnpeLMeTHble CBA3N.

Peannzauma MmexxnpeamMeTHbIX CBA3ei Npu U3y4YeHUN OpraHMYecKon XMMmm B
10 Knacce OCYLLECTB/ISETCA UYepe3 MCMO/b30BaHME KakK OOLMX eCTeCTBEHHO-
Hay4YHbIX MOHATUWA, TaK W MNOHATWUWA, MPUHATBLIX B OTAENbHLIX MNpeameTax
eCTEeCTBEHHO-Hay4HOro LMKna.

O6uine ecTeCTBEHHO-Hay4YHble NMOHATUA: SABNEHME, HAYUHbIA (PaKT, rmnoTesa,
Teopus, 3aKOH, aHa/n3, CUHTE3, Knaccugukaumsa, HabnwogeHue, WU3MeEpPeHUe,
3KCMePUMEHT, MOAE/b, MOZENMPOBaHME.

®du3mka: marepusi, aToM, 3MEKTPOH, MPOTOH, HENTPOH, MOJeKyna,
3HEpPreTMYeCKUin YpoBeHb, BELLECTBO, Teno, 00bLEM, arperatHoe COCTOsIHWE
BellecTBa, (DM3NYECKMe BeNYMHbI, eAMHULbI WU3MEPEHUS, CKOPOCTb, 3HEPrus,
macca.

Buonorusi: Knetka, opraHu3m, 3KocucteMa, 6uocdepa, MeTabonusMm,
HacneACTBEeHHOCTb, aBTOTPO(HbLIA M TeTePOTPOHbIA TUM MUTaHUS, BPOXKEHMe,



(hoTOCMHTE3, [AbIXaHWe, OenKkwu, YrneBoAbl, >XUPbl, HYKIEUHOBbIE KWUCIOTbI,
(hepMeHTHI.

["eorpadms: nosesHble UCKOMaeMble, TONMBO.

TexHoMorns: nuuesble MNPOAYKTbl, OCHOBbI PauMOHa/IbHOrO MUTaHUs,
MOIOLLME CPeacTBa, MaTepuasibl U3 UCKYCCTBEHHBIX Y CUHTETUYECKMX BOIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMMUS

Teopeanecmle OCHOBBI XUMMHHU.

AToM. CocTaB aTOMHbIX f4ep. XUMUYEeCKnin aneMeHT. M3otonbl. CTpoeHne
3/IEKTPOHHbIX 000/104EK aTOMOB, KBAHTOBble UMC/a. DHEpPreTnyeckne YpPoBHU U
NnoAypoBHU. ATOMHble opouTanu. Knaccmgmkauma XMMUYeCKNX 3N1eMeHTOB (s-, p-,
d-, f-anemeHTbl). PacripefeneHne 3MEKTPOHOB MO aTOMHbIM  Op6GUTaNAM.
ANEKTPOHHbIE KOH(UIypaLmy aTOMOB 3/IEMEHTOB MePBOro—4eTBEPTOr0 NeproLoB
B OCHOBHOM M BO30Y)>KAEHHOM COCTOSIHUW, 3/IEKTPOHHbIE KOH(Mrypauum MOHOB.
ONeKTPOOTPULATENLHOCT.

Meprofnyeckunin 3akKoH 1 lMepuroanyeckas cucTema XMMUYECKUX 3/1EMEHTOB
O./. MeHgeneeBa. CBA3b NepuoanYeckoro 3akoHa v eproanyeckorl CUCTEMbI
XUMUYECKNX  3/IEMEHTOB C  COBPEMEHHOM  TEOpMei  CTPOeHWs  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHNS CBONCTB XMMUYECKNX 3/IEMEHTOB 1 06pa3yeMbIX UMK
MPOCTbIX W CMOXHbIX BewecTts Mo rpynnaMm W nepuojam. 3HayeHue
nepuogmyeckoro 3akoHa .M. MeHpaeneesa.

Xnmnyeckas CcBA3b. Buabl XMMWUYECKON CBA3WN: KOBa/leHTHas, WOHHaS,
meTa/iMyeckasd. MexaHU3Mbl 00pa3oBaHNA KOBA/IEHTHOW CBA3W: OOMEHHbIA W
[AOHOPHO-aKLENTOPHbINA. SHEPTUA U A/IMHA CBSA3M. MONSPHOCTL, HaNpPaB/eHHOCTb U1
HacbILLAEMOCTb KOBa/IeHTHOM CBA3W. KpaTHble CcBA3W. BopgopogHas CBA3b.
MeXXMoNeKynspHble B3aMMOenCcTBUS.

BaseHTHOCTb W Ba/leHTHble BO3MOXHOCTW aTOMOB. CBSA3b 3/1IEKTPOHHOM
CTPYKTYPbI MOJIEKY/T C UX FEOMETPUYECKUM CTPOEHNEM (Ha Npumepe COeAUHEHWI
3/IEMEHTOB BTOPOro Neprosa).

[MpencTaBneHne 0 KOMMIEKCHbIX coeiMHeHMAX. CocTaB KOMMIEKCHOro MOoHa:
KOMMeKcoobpasoBaTte/lb, /UraHabl. 3HayeHWe KOMMEKCHbIX COeAUHEHWA,
[MoHATME O KOOPAMHALNOHHOW XUMUMN,

BellectBa  MOMEKYNAPHOrO M HEMOMEKYNAPHOro  CTPOeHus.  Tunbl
KPUCT/IINYECKNX PELLETOK (CTPYKTYP) M CBOWCTBA BELLECTB.

[NoHATWE 0 AMCNEPCHbIX cucTemMax. VICTMHHBbIE pacTBopbl. [peacTaBneHue o
KONMonAHbIX pacteopax. Cnocobbl BblpaXeHUA KOHLUEHTpauuuM pacTBOPOB:
maccoBas 05 BELLeCTBa B pacTBOpE, MONAPHaa KOHLEHTpaums. HacbIWweHHbIe 1
HeHacbILEeHHbIe pacTBOPbI, PACTBOPMMOCTL. Kpuctannornapars.



Knaccugmkauma n HOMeHKIaTypa HeopraHMyeckux BeLLecTB. TpuBHUasibHble
Ha3BaHWs OTAe/bHbIX NPeACTaBUTeNel HEOPraHNYECKMX BELLECTB.

Knaccnukaums XMMNYeCKMX peakumini B HEOpraHMyecKoim U opraHnyeckom
XUMUN. 3aKOH COXPaHEHWsi MacChbl BELLECTB; 3aKOH COXpaHeHWa 1 NnpeBpaLleHuns
SHEPTUN NPU XUMNYECKNX peakumsax. Tennosble aeKTbl XUMUYECKUX peakLmi.
TepmMoXMMUYecKne ypaBHEHUS.

CKOpOCTb XMMWUYECKOW peakuuu, ee 3aBUCMMOCTb OT Pas/InyHbIX (PaKTOpPOB.
["OMOreHHble 1 reTeporeHHble peakunn. Katanms n Katanmsatopsl.

Ob6paTtumble 1 HeobpaTUMble peakumn. XMMmyeckoe pasHoBecue. KoHcTaHTa
XUMNYECKOTO paBHoBecuA. PakTopbl, BAUAIOLLME HA MOJIOXKEHME XUMUYECKOTO
paBHOBeCUs: Temnepartypa, AaBleHNe N KOHLEeHTpaL MM BELLECTB, YyYacTBYHOLINX B
peakuun. MpuHuun Jle LWatense.

AnekTponutuyeckaa auccoumaums. CunbHble U cnabble  31eKTPOUTHI.
CteneHb Aamccouymaummn. Cpefa BOAHbIX PacTBOPOB: KUC/OTHasA, HeWTpasibHas,
wenoyHas. BogopogHblin nokasatens (pH) pactsopa. 'maponms conet. Peakuymm
MOHHOI0 06MeHa.

OKNCNUTENBbHO-BOCCTAHOBUTE/bHBLIE  peakumn.  CTeneHb  OKUCNeHus.
OkucnnTenb W BOCCTaHOBWUTEeNb. [lpoueccbl OKUCMEHUSA W BOCCTaHOB/IEHUA.
BaxHeliume OKUCUTENN W BOCCTaHOBUTENW. MeTog 3M1eKTPOHHOro 6anaHca.
ONeKTPo/IM3 pacTBOPOB U PacniaBoB BELLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX NpPeBpaLeHNiA;
pas3fNoXkeHe Mnepokcuia BOAOpOJa B MPUCYTCTBMM  KaTanmsaTopa, MoAenu
KPUCTa/IIMYECKNX PELLETOK, NPOBeLeHM e peakLin MIOHHOIro 0O6MeHa, ornpegeneHve
Cpefbl pacTBOpPOB C MOMOLUGID WHAWMKATOPOB, M3yYeHWe B/USAHUA Pas/IMyHbIX
(haKTOPOB Ha CKOPOCTb XUMWYECKOW peakuum W MOJIOKEHNE XMMUYECKOro
paBHOBeCUS.

Heoprannyeckasi xumusi.

MonoxeHve HemeTanioB B  [leproAMyYecKo  CUCTEME  XMMUYECKUX
anemeHToB [.. MeHaeneeBa 1 0COGEHHOCTM CTPOEHUS UX aTOMOB. PU3MYECKMe
CBOWMCTBA HeMeTa/I0B. ANNOTPONUSA HEMETAINOB (Ha NPUMepe K1cnopoaa, cepsbl,
(hocchopa n yrnepopa).

Bogopoga. lMonyuyeHve, ¢usnMyeckne M XMMUYECKME CBOWCTBA: peakuum C
MeTalaMM M HemeTa/ilaMi,  BOCCTaHOBWTE/IbHblE  CBOWCTBa.  uapwvabl.
TonNNVBHbIE 3N1EMEHTHI.

[FanoreHbl. HaxoxaeHve B npupoge, Cnocobbl nosny4veHus, usnyeckue u
XMMUYeCKne CBOWCTBa. ["a/loreHoBOAOPOAbl. BadkHelLne KMUCNOPOACOAepKaLLine
COeAMHEHUSA TaloreHoB. J1abopaTopHble U MPOMbILL/IEHHbIE CMOCO6bI MOMYyYeHUS
rasioreHoB. NprYMeHeHVe raloreHoB N X COefMHEHU.



Kucnopon, 030H. JlabopaTopHble M MPOMbILL/IEHHbIE CMOCO6LI MOMYyYeHUs
Kucnopoga. ®usmyeckne U XMMUYECKMe CBOIMCTBA UM MPUMEHEHWE Kucopoga u
030Ha. OKcrAbl 1 NepoKcuapbl.

Cepa. HaxoxpgeHve B npupoge, CMocobbl MonyyeHUs, U3NYECKME U
XMMunyeckne csoiictBa. Ceposogopoa, cynbguabl. Okcug cepbi(1V), okeug
cepbl(VI). CepHuctasd n cepHas KWCNOTbl U MX coinm. OCOBGEHHOCTU CBOMCTB
CepHOM KMCNoTbl. MprUMeHeHWe cepbl 1 €& CoeANHEHMWIA.

A30T. HaxoxpeHuve B MpupoAe, CMOCOOblI MOMYyYeHUs, (U3NYECKue U
XUMUYECKMe CBOMCTBA. AMMMaK, HATPUAbI. OKcuibl azoTa. A30TUCTas U a30THas
KMCNOTbI N UX cONM. OCOBEHHOCTN CBOMCTB a30THOM KMCOTbI. NpuMeHeHNe a3oTa
N ero coeAnHEHNn. A30THble YO06peHNs.

docdop. HaxoxageHne B npupofe, Cnocodbl MOMyyYeHUs, (U3NYECKME W
XMMUYeckmne cBorcTBa. doctuabl U dochmH. Okemabl docdopa, ¢ochopHas
Kucnota u eé conu. MNpumeHeHne docdopa U ero coearHeHnin. PochopHble
yA06peHus.

Yrnepog, HaxoxaeHve B npupode. AJIOTPOMHblE  MOAUMDMKaLMK,
®du3nyeckne N XMMUYECKMe CBOIMCTBA MPOCTbIX BELLECTB, 06pa3oBaHHbIX
yrnepogoM. Okeng yrnepoga(ll), okeng yrnepoga(lV), yronbHas Kucnota u ee
CONMN. AKTMBUPOBaHHbLINA Yrofb, agcopoums. ®dynnepeHsl, rpageH, yrnepogHble
HaHOTPYOKW. TpYMeHeHMe NPOCTbIX BeLEeCTB, 06pa30BaHHbIX YrnepogoMm, 1 ero
COEUHEHNIA.

KpemHuin. HaxoxaeHne B npupoge, Cnocobbl NonyvyeHus, (usnmyeckue u
XuMunyeckme csoiictBa. Okena KpemHusa(lV), KpemHueBas KWUCNOTa, CUMKAThI.
MpyMeHeHWe KPeMHUS 1 ero coeuHeHnin. CTeKs10, ero nonyyeHune, Buabl CTekna.

[MonoXxeHne metanioB B Neprnognyeckoin cucteme XMMUYECKMNX 3/1EMEHTOB.
OCO6EeHHOCTM CTPOEHMS 3NEKTPOHHbLIX 000/104eK aTtomMoB MeTanioB. O6Lme
(m3nyeckne cBoWCTBA MeTanNoB. pUMeHeHWe MeTafIoB B ObITY M TEXHUKe.
CnnaBbl META/IO0B.

INEKTPOXMUMUYECKNIA  psAa  HanpsbkeHud  MeTannoB.  O6ume  cnocobbl
Mony4veHmns METasI/0B: rmapomeTannyprus, NUpoOMeTaNNyprus,
anekTpomeTannyprus. FoHATME O Koppo3um MeTasinoB. Cnocobbl 3aliuTbl OT
Koppo3uw.

ObLwasa xapaktepuctuka MeTannoB IA-rpynnbl MeprognMyeckort CUCTEMbI
XUMUYECKUX 3/1IeMEHTOB. HaTpuii 1 Kanuii: nonydveHue, (u3nyeckne u
XMMUYECKMe CBOMCTBA, MPUMEHEHME MPOCTbIX BELLECTB U UX COEAMHEHWIA.

Obuwan xapaktepuctuka metanio IIA-rpynnbl Mepuognyeckon CUCTeMbI
XUMUYECKNX 3/1IEMEHTOB. MarHui un KanbUuui: NonyyeHue, (U3nMYeckne u
XVMUYECKMe CBOICTBA, MPUMEHEHME MNPOCTbIX BEWECTB U WX COeAVHEHWIA.
YKeCTKOCTb BOAbI 1 CNOCOObI €€ YCTPaHEeHNS.



ANIOMUHWIA: MONTyYeHNe, PU3NYECKME N XMMUYECKNE CBOWCTBA, NMPUMEHEHME
MPOCTOr0 BELUECTBA W €ero coefuHeHWA. AMQOTepHble CBOWCTBA OKCuAa W
rMAPOKCMAA /IFOMUHUSA, TMAPOKCOKOMMIEKCHI afTFOMUHUA.

Obuwaa xapaktepucTmka MeTanioB NoboyHbiX noarpynn  (B-rpynn)
[MeprognYecKor CUCTEMbI XMMUYECKMX 3/IEMEHTOB.

dur3nYecKne 1 XMMUYECKNe CBONCTBA XPOMa M ero coefuHeHnid. OKcuibl 1
rngpokenabl xpoma(ll), xpoma(lll) n xpoma(VI). Xpomatel 1 guxpomatsl, KX
OKUC/UTE/bHble CBOWCTBA. [1oNyYeHne 1 NprMeHeHre Xpoma.

®dunsmyeckme ” XMMUYECKMe CBOWCTBA MapraHua W ero COefUHEHWIA.
BaxHeiwme coeamHeHns mapradua(ll), mapraHua(lVv), mapraHua(VI) wu
mapraHua(VII). MNepmaHraHaT Kanus, ero OKUCINTENbHbIE CBOMNCTBA.

dur3nyecKne N XMMUYECKE CBOMCTBA >Kefe3a N ero coeamHeHnin. OKcuipl,
rmapokeunabl 1 conv xxenesa(ll) n xenesa(lll). MonyyeHne 1 NpMMeHeHWe Xernesa
W ero CrJsiaBos.

dur3nyecKne N XMMMYecKmne CBOMCTBA MeAn U ee CoeaMHEHWIA. onyyeHne 1
MPUMEHEHNE MeaN U ee COeUHEHU.

LIMHK: nony4yeHue, (U3NYECKMe N XMMUYeCKMe CBOMCTBA. AMQOTEpHble
CBOICTBa OKCKAA U TMAPOKCHAA LMHKA, TMAPOKCOKOMIIEKCHI LMHKA. MpUMeHeHne
LIMHKa 1 ero CoeIMHeHNIA.

JKCnepMMeHTalbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpPeBpaLeHNiA:;
n3yyeHne 00pasLLlOB HEMETa/INIOB, FOpPeHWe cepbl, (ocopa, Xenesa, MarH1A B
KUcnopode, W3y4vyeHne Konnekumm «MeTannbl U CnaaBbl», B3anUMOAENCTBME
LLEe/IOYHBLIX U LLe/IOYHO3EMENbHBIX META/INIOB C BOAOW (BO3MOXHO MCMO/b30BaHMe
BUeOMaTePUaIoB), B3aMMOLENCTBME LIMHKA W XKenesa C pacTBopaMu KUC/OT U
LLie/I04el, Ka4eCTBEHHbIE peakLMn Ha HeOpraHMYecKre aHMoHbI, KaTUOH BO0poAa
N KaTMOHbl MeTassioB, B3aMMOMENCTBUE TUAPOKCUAOB a/IOMUHUA W LUMHKa C
pacTBOpamm K1CNOT W LWeNIoYeld, pelleHne sKCrnepMmMeHTaIbHbIX 3a4a4 No Temam
«[anoreHbl», «Cepa n ee CoeiMHEHMs», «A30T U Pocthop N NX COeAVHEHUS»,
«MeTannbl rnaBHbIX NOArpynn», «MeTan/bl MO6OYHbLIX NOATPYMM».

X¥MHUS U KU3Hb.

Ponb XuMun B 06eCneveHnn yCcTonumBoro pasBuTnsa venoeyecTtsa. MNoHsTHe
O HayyHbIX MeToAax MO3HaHMA W MEeTOLOMOrMN  HayyHOro WccnefoBaHuS.
HayuHble NprHLMNbI OpraHn3aLmMm XMMmMYecKoro npon3soAcTsa. MpomblLieHHble
CNoco6bl NONYYeHUs BaXXHENLUMX BeLLECTB (Ha NpuMepe Npov3BOACTBa aMMMaKa,
CEpPHOM KWUCNOTbl, MeTaHoMa). MPOMbILLNEHHbIE COCOObLI NOMYYEHUS METANINOB U
CnsiaBoB. XMMUYECKOe 3arpsisHEHWe OKPYXKatoLei cpedbl U ero nocrefcTBuUS.
Posb Xxnmnmn B 06ecrneyeHnr 3HePreTuYeckoin 6e3onacHoCTHU.

Xnmma 1N 300poBbe  4enoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuna
1CMO0/Ib30BaHNA NEeKapCTBEHHbIX NPenapartoB. Posib XMMUKU B Pa3BUTUN MEAULIMHDI.



XUMUS MULLN: OCHOBHbIE KOMMOHEHTHI, NULEBble A06aBKWU. Ponb Xxumumn B
obecneyeHMn NULLIEBOI 6e30MacHOCTMU.

KocmeTnyeckne u napromepHble cpefcTtsa. bbiToBas xumud. [MpasBuna
6e30nacHOro MCrosib30BaHNA MpenapaToB ObITOBOW XUMWW B MNOBCEAHEBHOMN
YKU3HN,

XUMUA B CTPOUTENLCTBE: BaXKHENWLINE CTPOUTE/bHbIE MaTepuasbl (LEeMEHT,
OETOH).

XuUMnA B CENbCKOM X0351cTBE. OpraHnyeckne U MUHepasbHble YA06peHUs.

CoBpeMeHHble KOHCTPYKLMOHHbIE MaTepuasibl, KPacKu, CTEKIO0, KepaMuKa.
Matepuasbl gna 3NeKTPOHUKNA. HaHOTEXHONOTUN.

PacueTHble 3aga4n.

PacueTbl: Maccbl BellecTBa UM obbema rasoB Mo M3BECTHOMY KOMYECTBY
BelllecTBa, Macce WM 06bEMY OAHOrO M3 YYaCTBYHLIMX B peakuun BELLECTB,
maccbl (06bema, KONM4YecTBa BeLLeCTBa) MPOAYKTOB peakuun, ecinm Of4HO W3
BELLLECTB MMEET npumMecu, maccbl (06beMa, KONM4YecTBa BELLECTBA) MPOAyKTa
peakuun, ecnm OAHO W3 BeLWeCTB [JaHO B BWAe pacteopa C OnpeaeseHHon
MacCOBOW [A0/Meil PacTBOPEHHOro BeLlecTBa, MaccoBOWM [0/IM U MOMSIPHOW
KOHLEHTpaLu/ BelecTBa B pacTBOpe, AONM BbiXoda MNPOAYKTa peakuuu OT
TEopPeTUYECKN BO3MOXHOTO.

MexnpeaMeTHbIe CBSI3N.

Peannzauma  MeXnNpeaMeTHbIX — CBA3e  MPU  M3YyYeHUM oO6Wern U
HeopraHMyecKom XxmuMmmmn B 11 Knacce OCyLLEeCTBASIETCA Yepe3 UCMO0/b30BaHME Kak
O6LLMX €CTECTBEHHO-HAYUHbIX MOHATUM, TaK U NOHSATUIA, NPUHATLIX B OTAENbHbIX
npeaMeTax eCTeCTBEHHO-Hay4HOro LMKna.

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHME, HAYYHbIA (PaKT, rmnoTesa,
Teopus, 3aKOH, aHanu3, CUHTe3, Knaccupukaums, nepuognuyHocTb, HabnogeHue,
N3MepeHne, IKCNePUMEHT, MOAE b, MOLENMPOBaHME.,

®du3nka: marepus, MUKPOMUP, MaKpPOMWUP, aTtoM, 3/EeKTPOH, MPOTOH,
HEWTPOH, NOH, U30TONbI, PaAN0aKTUBHOCTb, MOJEKYNA, SHEPTETUYECKUIA YPOBEHD,
BeLecTBO, Teno, 06beM, arperaTHoe COCTOSIHME BellecTBa, WAeabHbIN ras,
(hn3nyecKme BENMUNHBI, eANHULbI M3MEPEHMS, CKOPOCTb, 3Heprus, macca.

Buonorus: Knetka, opraHn3M, skocuctema, buoctepa, metabosm3m, Makpo-
N MUKPO3NEMEHTbI, BESIKU, XXUPbI, YINEBOAbI, HYKIENHOBbIE KMCNOTbI, (DEPMEHTHI,
FOPMOHbI, KPYroBOPOT BELLECTB M NMOTOK 3HEPrun B 3KOCUCTEMaX.

[Ceorpadms: MuHepasnbl, FOpHblE NMOPOAbI, NOME3HbIE MCKOMaeMble, TOM/IUBO,
pecypcel.

TexHONorna: XMMmMYeckass NPOMbILLIEHHOCTb, MEeTayprus, CTPOUTENbHbIE
maTtepuabl, CeNbCKOX03ANCTBEHHOE MPOM3BOACTBO, NULLEBAA MPOMBILLIEHHOCTD,
(hapmaLeBTNYECKas MPOMBILLIIEHHOCTb, NMPOM3BOACTBO KOCMETUYECKNX



npenapaToB, MPOM3BOACTBO  KOHCTPYKLMOHHbIX —MaTepuanoB, 3NeKTPOHHas
MPOMBbILLISIEHHOCTb, HAHOTEXHO/OT WM.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA YT NNYBNNEHHOM YPOBHE CPEAHEI O OBLWEI O OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXO4OM B CTPYKType
JMMYHOCTHbIX Pe3ynbTaToB OCBOEHWUA MpegMeTa «XWMUs» Ha YPOBHe CpefHero
obllero o06pasoBaHMs BbifefIeHbl  CNefytolimMe COCTaB/AKOWMe: 0CO3HaHWe
00yy4aloLMMNCA  POCCUINCKOA TPaXKAAHCKON WAEHTUYHOCTW; TOTOBHOCTb K
CamMopa3BUTUIO, CAaMOCTOATE/IbHOCTM 1 CaMOOMNPeLeNeHnIo; Haimume MOTUBaLnn K
00YyYeHMIO; TOTOBHOCTb W CMOCOBGHOCTbL 0OYy4arloLMXCa PYKOBOACTBOBATHCA
MNPUHATBIMA B  00LIEeCTBE nNpasBWiamMy M HOPMaMu  MOBELEHWS;  Halnyue
MPaBOCO3HaHWSA, 3KOJIOTMYECKOWN KY/bTYpPbl; CMOCOOHOCTb CTaBUTb LIENIN U CTPOUTD
YKU3HEHHbIE NaHbl.

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA npeametra  «XUMUA»  OTPaXKaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTe/IbHOW U MPaKTUYECKON [AeATesIbHOCTH
0byyaroLmxca B npoLecce peanmsauum 06pasoBate/ibHOM AeATeNIlbHOCTY.

Paboyas nporpamma cpopMmpoBaHa ¢ y4ETOM paboyeit NporpaMMbl BOCAUTaHMS
MAQOY nuuea Nol, rpae BblAeNeHbl LUefeBble OPUEHTUPbLI  pe3y/bTaToB
BOCMUTaHWUSA:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMA 06yYatoOLWUMINCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 0653aHHOCTEN,
YBaXKEHUS K 3aKOHY W MPaBonopsaaKy;

0CO3HaHHO BbIpaXXatoLLMMM CBOK POCCUICKYHO IPaXKaaHCKYHO
MPUHAANEXHOCTb (MAEHTUYHOCTL) B NOAMKY/IbTYPHOM, MHOrOHaLMOHA/TbHOM Y
MHOIOKOH(eCCMOHaIbHOM POCCMICKOM 0O6LLIECTBE, B MMPOBOM COO6LLIECTBE.

NpeacTaBNeHUs O COUMa/IbHbIX HOPMax W MpaBunax MeX/INYHOCTHbIX
OTHOLLEHWNIA B KONNEKTUBE;

FOTOBHOCTM K COBMECTHO TBOPYECKOW [eATENbHOCTM MNpU  CO3AaHMK
yUYeOHbIX MPOEKTOB, PELLEHMN YYEOHbIX M MO3HaBaTE/IbHbIX 3aAay, BbIMOHEHWM
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOGHOCTM MOHMMaTb W MNPUHUMATb MOTMBbI, HaMEpPEeHWs, NIOTUKY W
aprymeHTbl APYruX Npv aHann3e pa3nnyHbIX BUAOB YyYEOHON AeATENbHOCTY;

CO3HaBaTb CBOE eAMHCTBO C HapoA4OM POCCUM KaK MCTOYHUKOM BNacTu 1
CYOBEKTOM ThICAYENIETHEN POCCUINCKOI rocyiapCTBEHHOCTH, C PoCCUMIACKMM
rocyAapCTBOM, OTBETCTBEHHOCTb 3a €r0 pasBuUTUE B HACTOALLEM U OyayLLEM Ha
OCHOBE UCTOPMYECKOro NPOCBELLEHMS, CHOPMUPOBAHHOTO POCCUICKOTO
HaLMOHa/IbHOr0 UCTOPMYECKOrO CO3HaHMS.



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOrO OTHOLUEHUS K WCTOPMYECKOMY W HayyHOMY Hacneauto
OTEeYECTBEHHOW XUMUK;

YBaXXEHUs K MpoLieccy TBOpPYecTBa B 06/1acTU TEOPUM M MPaKTUYECKOTO
MPUIOXEHNS XUMWUK, OCO3HAHWSI TOFO, YTO [AaHHble HayKuU ecTb pe3ynbTar
ONATENbHBIX  HAGMIOAEHWA,  KPOMOT/MBBLIX  3KCMEPUMEHTA/IbHbIX  MOUCKOB,
MOCTOSAHHOIO TPYy/a YUYeHbIX U NPaKTUKOB;

MHTEpeca W MO3HaBaTeNlbHbIX MOTVMBOB B MOMYYEHWM W NOCNEAYHOLLEM
aHanM3e MHGopMaLMK 0 NepeioBbIX AOCTUXEHMSAX COBPEMEHHON OTEYECTBEHHOM
XUMUW;

BbIpaXXaTb CBOH) HALMOHA/IbHYHO, 3THUYECKYH NPUHAANEXHOCTD,
NPVBEPXKEHHOCTb K POJHO Ky/bType, N060Bb K CBOEMY Hapogy.

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTUN OLIEHMBATbL CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMUN ABNEHUAMU,
M NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LEHHOCTU;

rOTOBHOCTU OLeHMBAaTb CBOE MOBeAeHWe N MOCTYMKW CBOMX TOBapuLLen ¢
MO3MLUMIA HPABCTBEHHbIX M NPaBOBbIX HOPM U C YYETOM OCO3HaHWSA MOC/eACTBUIA
MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 WM  6Ge3onacHOro obpasa >XWU3HW,
HeoOXOAMMOCTN OTBETCTBEHHOIO OTHOLLEHWA K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHna npaswusi 6e3onacHOro obpalleHWs C BellecTBamMy B ObITY,
MOBCEAHEBHOW XW3HW, B TPY/0BOI AEATENbHOCTY;

MOHWUMaHMS  LIEHHOCTM MpaBui  UHAMBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefeHUst B CUTYaLMsIX, YIrPoOXatoLWmMX 340P0BbI0 U XXU3HW NIOLEN;

OCO3HaHWA MOCNEACTBUIN U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpe6ieHuns
aJIKOros, HAPKOTUKOB, KYPEHNS);

MOHUMaHWS N BblPaXXEHNA B NPaKTUYECKON AesTeIbHOCTM LIEHHOCTM XXIU3HMU,
300p0Bbs 1 6€30MaCHOCTU, 3HAYEHWE NINYHBIX YCUNIA B COXPaHEHUN 1
YKPEn/IeHNM CBOEro 30P0BbS N 3L0POBbSA APYIUX NOLEN.

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATMBHOW  KOMMETEHTHOCTM B Y4YeBHO-MCCNefoBaTe/IbCKOM
[eATeNIbHOCT,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W Apyrux  Bupaax
feATenbHOCTY;



YCTaHOBKM Ha aKTUBHOE Yy4yaCTMe B PELUEHUM MPaKTUYeCKMX 3agad
coumanbHOM Hanpae/ieHHOCTM (B paMKax CBOEro K/acca, LLKO/bI);

MHTEepeca K NpakTUYeCKOMY M3yYeHMIO MPoteccuii pasiMyHoro poaa, B TOM
4mce Ha OCHOBE NPUMEHEHWS NPEAMETHbIX 3HaHWUIA N0 XUMUK;

YBaXKEHUS K TPYAY, NOA4SM Tpya 1 pesynbTataM TPYL0BOIN AeATeIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHAMBUAYa/IbHON  TPaeKTopum
obpa3oBaHus, Oyayllend npodeccun M peanmsaumm COBCTBEHHbLIX XXM3HEHHbIX
MNaHOB C YYETOM /IMYHOCTHbIX MHTEPECOB, CMOCOBHOCTEN K XUMWUW, NHTEPECOB Y
NnoTpebHOCTEN 06LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYECKM LIeNecoobpas3HOro OTHOLLEHWA K MPUPOAE KaK MCTOYHMKY
CYLLLECTBOBaHNSA XM3HW Ha 3eM/Ie;

MOHWMaHMS TN06aNbHOr0 XapakTepa 3KOOMMYECKUX Npobnem, BAUAHWUS
3KOHOMWYECKMX NPOLIECCOB Ha COCTOSIHME NPUPOAHON 1 coLunanbHOW cpeapl;

0CO3HaHUS HeobXOAMMOCTU  WCMOMb30BAaHUA  [JOCTUDKEHUA XUMUKU  [ANs
peLLEeHNs BOMPOCOB paLoHabHOro NpYpPoAonob30BaHNS;

aKTVBHOIO  HeNpuATMS  [ENCTBWIA, MPUHOCALLUMX Bpef OKpyXKatoLlel
NPUPOAHON cpeae, YMEHUS MNPOrHO3MpoBaTb HE6M1AronpuUsiTHblE 3KOM0rMyecKune
nocneacTevs NPeanpPUHNUMaEMbIX AEACTBU U NPeaoTBpaLlaTh UX;

HaMUMA PasBUTOr0 3KOIOMMUYECKOr0 MbILLMIEHNS, 3KONIOMMYECKON KYNbTypbl,
onbITa AeATeNbHOCTH 9K0NOrMYECKOiA HanpaB/feHHOCT!, YMEHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHON M COLMaNbHON
NpaKTUKe, CMOCOGHOCTM W YMEHUSI aKTMBHO MPOTMBOCTOATb  WAEOOrUN
Xemohoouu;

AEMOHCTpaLUMs B NOBeAEHNM CPOPMMPOBAHHOCTI 3KOIOTMYECKOI KyNbTYpbl Ha
OCHOBE MOHMMaHNS BAUSHUA COLMabHO-3KOHOMMYECKMX NMPOLECCOB Ha NPUPOAY,
B TOM YKC/e Ha rno6anbHOM YpOBHE, OTBETCTBEHHOCTb 3a AECTBUSA B NPUPOLHOM

cpepe.

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MVPOBO33PEHUNS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHKO Pa3BUTUSA
HayKW 1 06LLEeCTBEHHOW NPaKTUKK;

MOHMMaHWSA CNeUUdUKN XUMUN KaK Hayku, OCO3HaHWA ee ponv B
(hopmMrpoBaHNM  PaLMOHAIBHOTO HAay4HOrO MbILW/IEHNS, CO3[4aHWUN LEenoCTHOro
MpeLcTaBneHns 06 OKpYXKaloLleM MUPEe Kak O efJMHCTBE MPUPOLbl U YeNOBEKa, B
MO3HaHUN MPUPOAHBIX 3aKOHOMEPHOCTEW W peLleHun MpobneM CoXpaHeHus
MPYPOAHOro PaBHOBECUS;

yOeXXAEHHOCTM B 0CO60M  3HAYMMOCTM  XUMUU AN COBPEMEHHOM
UMBUAM3ALUMA: B €€ TYMaHWCTUYECKON HanpaB/leHHOCTU M BaXHOW po/n B
CO3JaHUM HOBOW 6as3bl MaTepuasibHOW Ky/bTypbl, B pelleHUn [106a/bHbIX



npobnem yCTOMYMBOIrO pPasBUTUA 4YeNlOBEYECTBA — CbIPbEBOI, 3HEPreTUYECKON,
MWLLEBOIN 1 3KOOrMYeCKoi 6e30nacHOCTH, B pasBUTUN MeaULMHBI, 0becnevyeHnn
YCNOBUIA YCMELLUHOro TPyAa M 3KOMOrMYeCcKn KOMGOPTHOM YXXM3HM KaX0ro YsieHa
00L1ecTBa;

eCTECTBEHHO-Hay4YHOW rPamMOTHOCTU: MOHMMaHUS  CYLHOCTM  MeTO/0B
MO3HAHWA, UCMO/Mb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOOHOCTM MCMO0/b30BaTh
rnoslyyaemble 3HaHWUA A1 aHaIn3a U 0ObACHEHNA ABMEHWUIA OKPY>KAKOLLEro Mupa v
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUSA AenaTb 060CHOBaHHbIE 3aK/NHUEHUS Ha
OCHOBE Hay4yHbIX (haKTOB W WMEKOWMUXCA AaHHbIX C Lebio  NOoMyYeHWUs
NOCTOBEPHbIX BbIBO/IOB;

CMOCOBHOCTN CaMOCTOATENIbHO WUCMOMb30BaTb XMMUYECKME 3HaHUS [Ans
peLleHnst Npo6eM B peasibHbIX XXU3HEHHbIX CUTYaLUsIX;

NHTEepeca K NO3HaHWUIO, UCCNeA0BaTeIbCKOM AeATENIbHOCTMY;

rOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pa3oBaHuU0 U
camoo6pa3oBaHUI0, K aKTUBHOMY MO/lYYEHUIO HOBbIX 3HAaHWA MO XMMUKU B
COOTBETCTBUU C XXM3HEHHbIMW NOTPEOHOCTAMU;

MHTepeca K 0COBEHHOCTAM Tpyda B pas3/MyHbIX cdepax npogecCroHabHOM
AeATeNbHOCTN.

pasBUTMSE M MNPUMEHEHUS| HaBbIKOB  HAOMOAEHWS, HAKOMMEHUS U
cucTeMaTmsaumMm (PakToB, OCMbIC/IEHNSA OMbITa B €CTECTBEHHO-HAy4YHON 061acTy
MO3HaHWA, UCCMef0BaTe/IbCKON AeATeNbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHble pe3ysnbTaTbl OCBOEHWSA MPOrpamMmMbl MO XMMUWM Ha YPOBHE
cpefHero 06LLero 06pasoBaHNs BK/IOYAKOT:

3HaYMMble AN (DOPMMPOBAHUS  MUPOBO33PEHMS  00Yy4aroLMXCS
MeXAUCLMNIMHapHbIe (MeXNpeaMeTHbIE) 06LLeHayuYHble MOHATUS, OTpaxarolme
LLeNOCTHOCTb  HAy4YHOW KapTWHbI Mupa W Cheuudurky MeTOAOB MNO3HaHUS,
NCMOJb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELECTBO, SHeprus, ABMeHue,
npouecc, CUCTeMa, HayUHbIN aKT, NPUHLUMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccnefoBaHve, HabNo4eHVE, U3MEPEHUE, IKCMEPUMEHT 1 ApyTrue);

YHUBepCa/lbHble Y4YebHble AeACTBUA (Mo3HaBaTe/lbHble, KOMMYHUKaTUBHbIE,

PErynaTuBHbIE), obecneunsaroLLme (hopMUpoBaHue (hYHKLMOHA/TbHOM
rPaMOTHOCTM M COLMaIbHOM KOMMETEHLUMM 06YyyatoLwmnxcs;
CMOCOBHOCTD obyyaromxcs MCMoMb30BaTh OCBOEHHbIE

MEXANCLMMNIMHAPHbIE, MMPOBO33PEHYECKME 3HAHUSI U YHUBEPCA/lbHbIE Y4YeOHbIe
[eNCTBUSA B NO3HABATE/IbHOW M COLMaNbHOM NPaKTUKe.



MeTanpeAMeTHble pe3y/ibTaTbl OTPaXatoT OB/afeHNE YHUBEPCASIbHbIMY
YyYeOHbIMW  MO3HABATE/IbHbIMW,  KOMMYHUKATUBHbIMW U PErynsaTUBHbIMU
[EeNCTBUAMMN,

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATE/IbHO  (hOpMYy/NMpoBaTb M akTyanmsmposatb  npobnemy,
paccMaTpvBaTb ee BCECTOPOHHE;

onpefenATb LUenu [eAaTenbHOCTM, 3ajaBas MapameTpbl U KPUTEpUn nx
LOCTVXKEHNA, COOTHOCUTL pe3ynbTaThbl AesATe/IbHOCTM C NOCTaBNeHHbIMU LeNSMMU;

MCMoMb30BaTb MPU OCBOEHUWN 3HAHWIA MPUEMbI IOTMYECKOr0 MbILLEHUS:
BblAENATb XapaKTepHble MPU3HaKM MOHATMIA M yCTaHaBNMBaTb MX B3aMMOCBSI3b,
MCMONb30BaTb COOTBETCTBYIOLLME NMOHATUA AN 0ObACHEHNUSA OTAENbHBIX (DaKTOB U
ABNEHUNA;

BbIGMpaTb OCHOBaHUA W KpUTepun ANnd  Knaccuukaumm BewlecTs W
XUMNYECKUX PeakLni;

yCTaHaBNMBaTb  MPUUYMHHO-CNEACTBEHHbIE CBA3M  MeXay M3y4vaemMbiMU
ABNEHUAMN;

CTPOUTb NIOTUYECKNe paccyXXaeHus (MHAYKTMBHbIE, [AeAYKTUBHbIE, [0
aHasiornmn), BbIABMATL 3aKOHOMEPHOCTM W MPOTUBOPEYMs B paccMaTpuBaeMblX
ABMIEHUSAX, (DOPMYNNPOBATL BbIBOAbI U 3aK/THOUEHNS;

NPUMEHATL B MpPOLecce No3HaHMUA MUCMNO/b3yeMble B XUMUU CUMBOJINYECKME
(3HaKoBbIe) MoaeNn, NPeobpas3oBbIBaTh MOE/bHbIE NPEACTABEHNS — XUMUYECKNI
3HaK (CMMBOJ) 3/MeMeHTa, XuMMU4Yeckasd qopmyna, YpaBHEHME XUMUYECKOM
peakuun — Npu pelleHnn Y4ebHbIX MO3HaBaTe/lbHbIX W MPaKTUYECKUX 3amad,
NPUMEHATb Ha3BaHHble MOJe/bHbIE NMPEeACTaBIEHNA AN BbIABNEHUA XapaKTePHbIX
MPU3HAKOB M3y4aeMblIX BELLECTB Y XUMUYECKNX PeaKLUiA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BNafleTb OCHOBaMW MeTOA0B Hay4yHOro rno3HaHWA BelleCTB U XUMUYECKNX
peakuuia;

(hopMynMpoBaThb Lie/IN 1 3aa4mn NCCNeA0BaHNs, UCMOMb30BaTh MOCTAB/IEHHbIE
N CamoCTOATENIbHO C(OPMYNMPOBaHHbIE BOMPOCHI B KayecTBe WHCTPYMEHTa
MO3HaHMA U OCHOBbI AN (hOPMMPOBaHMA TUMOTE3bl MO MPOBEPKe NpPaBU/IbHOCTU
BbICKa3bIBAEMbIX CY>KAEHWIA;

BNafleTb HaBblKamMW CaMOCTOATE/IbHOr0 MiaHUpoBaHUA U NPOBeAeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUSA HabnogaTh 3a X040M
nmpouecca, CamOCTOSTENIbHO MPOrHO3MpPoBaTb €ro pesynbTaT, (OPMY/IMPOBaThb
06006LeHNA 1 BbIBOAbI OTHOCUTE/IbHO AOCTOBEPHOCTYM Pe3y/ibTaToB UCCNef0BaHMS,
COCTaBNATb 060CHOBaHHbI OTHET O NPOAeNaHHOM paboTe;



npuobpetatb OMbIT YYEHWUYECKOM WCCNeAoBaTeNbCKON U MPOEKTHOW
[eATeNbHOCTN, MNPOSBNATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB peLleHns NPaKTUYecKMX 3aday, MPUMEHEHUIO Pa3/INYHbIX
MEeTO/0B MO3HaHWS.

3) pabora ¢ unpopmMaumei:

OPUEHTMPOBATLCA B Pa3/IMYHbIX WMCTOYHUKAX MHGopMaumn  (Hay4Ho-
MonynspHas /fmTepaTypa XUMWYECKOrOo COAEPXKaHUsi, CrpaBOYHble Mocobus,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb UHOPMaLMIO pasiNyHbIX BMAOB U (POPM
npeacTaBieHuns, KPUTUYECKM OLeHMBaTb ee [0CTOBEPHOCTb 7
HENpPOTMBOPEYMBOCTD;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
oTObOope MH(opMauunW, HeobXoAMMOW [ANA  BbINO/HEHMS  Y4YeOHbIX  3ajau
onpesAenéHHOro Tuna;

npurobpeTaTb OMbIT MCMNOMb30BaHNUA WMHOPMAaLMOHHO-KOMMYHWKATUBHBIX
TEXHOJIOMNIA U Pa3/INYHbIX MOUCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMa/IbHYIO  (DOPMY  MpefcTaB/eHUs
NHopMaLMn (CXeMbl, rpadnku, gnarpaMmmbl, TabnuLbl, PUCYHKN U ApYyTrue);

MCNONb30BaTb HAayYHbIA HA3bIK B KayeCcTBe CpeAcTtea npu pabote ¢
XUMUYECKON MHopMaUUed: MNPUMEHSTb  MeXNPeaAMETHble  ((PU3nYecKue U
mMaTeMaTUYecKmne) 3Haku 1 CUMBOJIbI, (hopMYy/bl, ab6peBMaTypbl, HOMEHKNATYPY;

nCcnosb3oBaTb 3HAKOBO-CMMBO/TNMYECKNE CPEACTBA HarnagHOCTW.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3a/1aBaTb BOMPOChI MO CYLLECTBY 06CY»K/aeMO TeMbl B X0/e Avanora u/vnu
AVCKYCCU, BbICKa3bIBaTb MAeM, (hOpMy/MpPOBaTb CBOV NPEAsIOXEHNS
OTHOCUTENbHO BbINOMHEHUS NPE/IOXKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTeNbHOW AesTeNbHOCTH,
MO/TYYEHHbIX CAMOCTOSTENIbHO MM COBMECTHO CO CBEPCTHMKAMM MPU BbIMOMHEHNM
XVMUYECKOrO 3KCMNEepUMEHTa, NMPaKTUYeCKo paboTbl MO MCCMef0BaHMIO CBOWCTB
N3yyaeMblX BELLECTB, peann3aumm yuebHOro nNpoekTa, 1 opmynmpoBaTb BbIBOAbI
No pe3y/bTaTam MNPOBEAEHHbIX UCCMeA0BaHWUIA MyTEM COrfacoBaHUsi NO3WLMIA B
XoAe 06CyXaeHna 1 06MeHa MHEHUAMN.

PerynasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eiCTBUSA:



CaMOCTOATE/IbHO MNJIaHMPOBaTb U OCYLECTBNATb CBOKO MO3HABATE/IbHYHO
NesATeNIbHOCTb, OMNpeaenss eé uenM W 3afavn, KOHTPO/IMPOBaTb W MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeaiaraeMbli  anropuTm  AeNCTBUIA  NpK
BbIMOMIHEHUM Y4YebHbIX W MCCNnefoBaTe/lbCKUX 3adad, BblbMpaTb Hambonee
3heKTUBHbIA CNOCO6 WX PELIeHNS C YYETOM MO/YYEHUSI HOBbIX 3HAHUIA O
BeLLLECTBAX N XMMNYECKUX pPeakLmsiX;

OCYLLECTB/NATb CaMOKOHTPO/Ib [eATe/IbHOCTM Ha OCHOBE CamoOaHamM3a W
CaMOOLIEHKMN.

INNPEJIMETHBIE PE3YJIBTATBI

MpegMeTHble pe3y/ibTaTbl OCBOEHMS NPOrpPaMMbl N0 XUMUMW Ha Yry6/1eHHOM
YPOBHE Ha YpPOBHe CpefHero 06Llero obpa3oBaHWA BK/IKOYaAKOT crneunguyeckmne
AN y4ebHOoro npegmMeTa «XnMns» HayyHble 3HaHUSA, YMEHWS U COCOObI AeNCTBNIA
MO OCBOEHWIO, UHTEPMpeTaUMm 1 NpeobpasoBaHNIO 3HAHWI, BUAbI AeATENbHOCTH
MO MOSIYYEHMIO HOBOIO 3HAHWUA W MPUMEHEHUIO 3HAHUI B Pa3INYHbIX YYeOHbIX
CUTYaLMAX, a TakXKe B peasibHbIX XKM3HEHHbIX CUTYaUMsX, CBA3aHHbIX C XMUed. B
nporpaMMe Mo XUMWM MpeAMeTHble pe3ynbTaTbl MNpeAcTaBfieHbl M0 rogam
N3yYeHus.

10 KJIACC

MpeaMeTHble  pe3y/ibTaTbl  OCBOEHMS Kypca «OpraHuyeckas XuMmus»
OTpaXaroT:

CPOPMMPOBAHHOCTb MPEACTaBNEHWIA: O MECTe M 3HAYEHUN OpPraHWNYECKON
XVMUWN B CUCTEME ECTECTBEHHbLIX HayK W eé posn B 06ecreyeHnn YCToMYnBOro
pa3BMTUA YeNoBeYeCTBa B PeLUeHUN NPO6IeM 3KONOrMUYECKON, SHEPTETUYECKON 1
MnLLEeBOM 6e30MacHOCTW, B PasBUTMN MeAMLMHbI, CO3[4aHUN HOBbIX MaTepuasos,
HOBbIX MCTOYHMKOB 3HEPrUNn, B obecrneyeHnn paLyoHaNbHOro
MPVMPOAONO/b30BaHNSA, B (DOPMUPOBAHMN MUPOBO33PEHMS U OOBLLEN KynbTypbl
yesioBeKa, a TakXke 9KOM0rMyeckM O0OOCHOBAHHOIO OTHOLLEHWA K CBOEMY
3[10pOBbIO 1 NPUPOAHOI cpefe;

BNafieHNe  CUCTEMOM  XMMMYECKMX  3HaHWIA,  KOTopas  BK/HOYAEeT:
OCHOBOMONarakLMe NOHATUA — XUMUYECKNIA 31EMEHT, aTOM, AP0 M 3MEKTPOHHaN
obonoyka aroma, S-, p-, d-aTOMHble OpbuTasM, OCHOBHOE W BO30YXAEHHOE
COCTOSHMSI aTOMa, rmépuamMs3aums aTOMHbIX OpbuTaneid, WOH, MOMEKyna,
Ba/IEHTHOCTb, 3/1IEKTPOOTPULATENIbHOCTb, CTEMEHb OKUC/IEHUSA, XUMUYECKas CBA3b,
MOJIb, MOSIPHasA Macca, MONSPHbIA 06beM, YIrNepoaHbI CKeneT, (IyHKLUMOHa/IbHas
rpynna, pagvkan, CTPYKTypHble (opMynbl (pa3BepHyTble, COKpALLEHHbIe,
CKeNeTHbIE), M30Mepus CTPYKTypHast U MPOCTPaHCTBEHHas (reoMeTpuyeckas,
ONTNYecKas), W30Mepbl, TFOMONOrMYECKUIA psid, FOMOJSIONK, YrNeBOAOPOAbI,
KICNOPOA- W a30TCoAepXKalliye opraHuyeckue COoefMHeHWs, MOHOMep, NOAuMep,



CTPYKTYPHOE 3BEHO, BbICOKOMOJEKY/NAPHbIE COEAMHEHUS; TEOPUW, 3aKOHbI
(nepvognyecknin 3akoH [. WN. MeHpeneeBa, Teopus CTPOEHWUA OpraHWYecKux
BewecTB A. M. byT/iepoBa, 3aKOH COXPaHeHNs MaccChbl BELLECTB, 3aKOH COXPaHeHNA
N MpeBpaweHns 3HeprmM npu  XMMUYECKUX peakumsax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIA A3bIK XMMUKW, MUPOBO33PEHYECKME 3HAHWSA, feXallne B OCHOBe
MOHUMaHNS MPUYMHHOCTM N CUCTEMHOCTM XMMMUYECKUX ABMIEHWNIA; MPeLCTaB/eHNs
0 MexaHM3Max XUMUYECKUX peakuuid, TepMOAMHAMUYECKMX W KUHETUYECKUX
3aKOHOMEPHOCTAX WX NPOTEKaHWA, O B3aMMHOM B/IMSHUX aTOMOB W Fpyrn aTtoMoB
B MoO/ieKynax (MHAYKTUBHbIA 1 ME30MEPHbIA apeKTbl, opueHTaHTbl | 1 |1 poaa);
(hakTOMOrMYECKMe CBeAEHMS O CBOMCTBAxX, COCTaBe, MOJlyYyeHUM U 6e30MacHoOM
MCMO/b30BaHUN BaXKHEMLLMX OpraHMYecKMX BELLECTB B ObITYy M MPaKTUYeCKOn
[EeATeNbHOCTN  YeNoBeKa,  O0OWMX  Hay4yHbIX  MpUHUMNAX  XMMWYECKOro
nponsBoAcTsa (Ha Npumepe NPOM3BOACTBA MeTaHo/a, NnepepaboTKn HedTn);

CPOPMMPOBAHHOCTb YMEHWIA: BbISBATL XapaKTepHble MPU3HaKK MOHATUNA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BATb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHuK CoCTaBa, CTPOEHNSA M CBOMCTB OPraHNYeCcKnUX COeaNUHEHWIA;

ChOpPMMPOBAHHOCTb YMEHWIA:

MCMO/b30BaTb XMMUYECKYHO CUMBOJINKY A1 COCTaB/IEHNA MOJIEKYNAPHbLIX Y
CTPYKTYPHbIX (pa3BepHYTbIX, COKPALLEHHbIX U CKENETHbIX) (POPMYN OpraHnyYecKmx
BELLECTB;

COCTaBNATb YPaBHEHUS XUMUYECKUX PeakLMii U pacKpbiBaTb UX CYLLHOCTb:
OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHLIX ~ peakuMii  NOCPeACTBOM  COCTaB/IEHUS
3NEKTPOHHOro 6GanaHca 3TUX peakuuin, peakUuuMil WMOHHOro 0OMeHa MyTeM
COCTaB/IeHUs UX MOJHbIX U COKPALLEHHbLIX NOHHBIX YPaBHEHWIA;

N3roTaB/MBaTb MOZENN MOJSIEKY/T OPraHNYeCKMUX BELECTB A8 UNNKCTpauum
NX XMMUYECKOro U NPOCTPAHCTBEHHOIO CTPOEHNS;

CPOPMMPOBAHHOCTb YMEHWIA: yCTaHaB/MBaTb MPUHAANEXXHOCTb M3YYEHHbIX
OpraHNYecKMx BeLeCTB MO WX COCTaBy W CTPOEHWIO K OnpeaeneHHOMY
Knaccy/rpynne CcoefjMHeHWW, faBaTb WM Ha3BaHMS MO CUCTEMaTUYeCKOn
HoMeHKnaType (IUPAC) v npuBOAWUTb TPUBMA/IbHbIE Ha3BaHUA ANA OTAENbHbIX
NpefAcTaBUTENe OpraHUYeCKMUX BELLECTB (3TWU/EH, aueTueH, TONYos, MMLEPWH,
3TUNEHTINKONb, (DeHOs, dopmanbaerng, auetanbferug, aueToH, MypaBbuHas
KNC/IOTa, YKCYCHasA K1C/0Ta, CTeapnHOBas, 0/IEMHOBasA, Na/lbMUTMHOBAA KUCOTHI,
rMALMH, anaHuH, ManbTo3a, (PPYKTO3a, aHWIMH, AVBUHWA, WU30MPEH, X/T0POMpeH,
CTUPON 1 Apyrue);

COPMMPOBAHHOCTb  YMEHUSI  ONPefensdTb BUA XWMWUYECKOM CBA3M B
OpraHNYecknx coefuHeHnax (KOBa/leHTHasd W WMOHHas CBA3b, O- W TI-CBA3b,
BOJOPOAHasA CBA3b);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Bellects A. M. byTtneposa 45151 06bACHEHNS 3aBUCUMOCTI CBOWCTB
BELLECTB OT UX COCTaBa M CTPOEHUS;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
K/1laCCOB OpraHMYecKnX BeLLEeCTB: allkaHOB, LIMK/I0&/IKaHOB, a/IKEHOB, aJIKajUeHOB,
a/IKNHOB, apoMaTU4ecKUX YrneBofopO4OB, CMUPTOB, a/lbAernaoB, KeTOHOB,
KapOOHOBbLIX KWUCMOT, NPOCTbIX U CMOXHbLIX 3MPOB, XXMPOB, HUTPOCOEANHEHNIA 1
aMWHOB, aMWHOKWUCNOT, 06enkos, yrneesodoB (MOHO-, AW- W MOMcCaxapuaos),
WNKOCTPUPOBATb  TEHETUYECKYHD  CBA3b  MeXJy  HUMW  YpaBHEHUAMU
COOTBETCTBYIOLMX XMMUYECKUX peakumMi C UCMOMb30BaHNEM CTPYKTYPHbIX
thopmyn;

CPOPMMPOBAHHOCTL YMEHUSI MOATBEPXAATb Ha KOHKPETHbIX MpuMepax
XapaKTep 3aBUCUMOCTM peakLMOHHON CNOCOBHOCTY OPraHNYeCcKnX CoeMHEHNA OT
KpaTHOCTW 1 TUMa KOBAIEHTHOM CBSA3M (O- U T-CBA3M), B3aMMHOI0 B/IMAHWSA aTOMOB
W Tpynn aTOMOB B MOJIEKY/IaxX;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepm30oBaTb MCTOUHWUKN YIIEBOLAOPOAHOIO
Cbipbsi  (He(PTb, MPUPOAHLIA ras, Yronb), CMNOCOObI €ero nepepaboTkn u
MPaKTMYeCKoe NPMMeHeHWe NPOAYKTOB NepepaboTKy;

ChopMMPOBAHHOCTb BNAafeHNS CUCTEMOM 3HAHWA O eCTeCTBEHHO-Hay4YHbIX
mMeTofax Mo3HaHUs — HabMOAEHUN, N3MEPEHUN, MOLENMPOBAHNN, 3KCMEPUMEHTE
(pealbHOM M MbIC/IEHHOM) Y YMEHWSA NPUMEHSATb 3TU 3HaHUS;

CPOPMMPOBAHHOCTb  YMEHWS MPUMEHATb  OCHOBHble  Onepaumu
MbIC/IUTENIbHOW  AEATeNIbHOCTU — aHa/M3 U CUHTE3, CpaBHEHWe, 06006LLeHMe,
cucTeMaTmn3aumio, BbISB/IEHNE NPUUYNHHO-CNEACTBEHHbLIX CBA3EW — A1 U3YYeHUs
CBOWCTB BELLECTB Y XUMUYECKNX peaKkLii;

CPOPMMPOBAHHOCTb YMEHWIA: BbISIBNATL B3aMMOCBA3b XUMUYECKMX 3HAHWI C
MOHATUAMM W NPEACTaBNEHUAMU APYTMX eCTECTBEHHO-HaY4YHbIX NpPeaMeToB AN
6ofee 0CO3HAaHHOI0 MOHWMaHMS CYLUHOCTW MaTepuasibHOro eauHCTBa Mupa,
NCMO/Mb30BaTb CUCTEMHbIE 3HAHUA MO OPraHWYeCcKOn XMMUKU ANsi OOBbACHEHUS U
MPOrHO3MPOBaHUS ABMEHWUIA, UMEIOLLIMX ECTECTBEHHO-HAYYHYO NPUPOAY;

CPOPMMPOBAHHOCTb  YMEHWIA: MPOBOAWUTL  PacyeTbl MO XMMUYECKUM
(hopmynam 1 ypaBHEHUAM XMMUYECKMX PeakLMil C UCMO/b30BaHMEM (DU3NYECKMX
Be/MUMH (Macca, 00bEM ra30B, KO/MMYECTBO BELLECTBA), XapaKTepu3yHLLMX
BellecTBa C KOJIMYECTBEHHOM CTOPOHbI: pacyeTbl MO HaXOXAEHUH XUMUYECKOM
(hopmynbl BewlecTBa MO W3BECTHbIM MACCOBbIM [OSIAM XUMUYECKUX 3/1EMEHTOB,
MPOAYKTaM CropaHus, NI0THOCTW ra3000pa3HbIX BELLECTB;

ChopMMPOBAHHOCTb YMEHWIA: MPOrHO3MPOBaTL, aHA/IM3MPOBaTh N OLLEHMBATb
C NO3UMA  3KONMOrMYecko  6e30MacHOCTM  MOCNeACTBMS  ObITOBOWM U



NMPOWN3BOACTBEHHON AEATE/IbHOCTW  YenioBeKa, CBSi3aHHOW C  nepepaboTKom
BELLEeCTB, UCMO/b30BaTb MOYUYEeHHbIe 3HAHWUA ANS NPUHATAA TPaMOTHbIX PeLleHWi
Npo6/ieM B CUTYaLMSX, CBA3AHHbIX C XUMUEN;

CPOPMMPOBAHHOCTL YMEHMIA: CaMOCTOSATEeNbHO MAaHMpoBaTb U MPOBOAUTL
XVUMUYECKNIA 3KCMEPUMEHT (NMONyyYeHne U M3y4yeHWe CBOWCTB OpraHWYecKmx
BELLECTB, KayeCTBEHHble peakuuMn YrneBOAOPOAOB Pa3/IMYHbIX  KMaccoB MU
KNC/IOPOACOAEPXKalMX OpPraHNYecknX BELLECTB, PeLleHue 3KCMepPUMEHTaIbHbIX
33fla4 Mo pacno3HaBaHWIO OpraHMYecKMX BeLecTB) C COOMHOAEHMEM MpaBun
6e3onacHoro o6bpalleHnss ¢ BewlecTBaMn W nabopaTtopHbIM 060PYAOBAHUEM,
(hopmynmpoBaTb Lenb WUCCNeAoBaHWsA, MNPeACTaBsATb B pas/IMyHOM  (hopme
pe3ynbTaTbl 3KCNEPUMEHTA, aHANIM3MPOBATb 1 OLLEHMBATL UX JOCTOBEPHOCT;

ChOpPMMPOBAHHOCTb YMEHWIA:

cobnofatb npasuia 3KOMOrMYeCKN Lie1ecoobpasHOro noBefeHUst B ObITY U
TPYLOBON [eATEIbHOCTU B LENAX COXPaHEHUsi CBOEro 3[0POBbS, OKPY>KatoLLEi
MPUPOLHON Cpeabl N OCTUMXKEHMS ee YCTONYMBOIO Pa3BuTUS;

0CO3HaBaTb OMACHOCTb TOKCUYECKOro [eNCTBUA Ha >KUBble OpraHu3Mbl
OrnpefeneHHbIX OpraHNYecKnX BeLLLECTB, MOHUMas cMbIc nokasatens MAK;

aHaM31pPoBaTh LeN1ecoo0bpa3HOCTb NMPUMEHEHWNS OPraHMYeCcKUX BeLLECTB B
MPOMBbILLNIEHHOCTU U B BbITY C TOYKM 3PEHNS COOTHOLLEHWS PUCK-MNO0/b38;

ChOpMMPOBAHHOCTb YMEHMIA: OCYLLECTBNATL Lie/IeHanpaB/ieHHbIA  MOUCK
XUMUYECKOIN MHopMaL MM B pa3/IMUHbIX UCTOUYHMKAX (Hay4yHas 1 y4ebHO-Hay4YHas
NnnTepaTypa, CPeAcTBa MaccoBor MHGopmauun, VIHTepHET 1 apyrue), KPUTUYECKU
aHa/IM31pPoBaTb XMMUYECKYH MH(opMaL Mo, nepepabaTbiBaTb €€ M MUCNo/b30BaTh
B COOTBETCTBUM C NOCTaBNEHHOM Y4eBHOW 3aayei.

11 KIIACC

MpeameTHblE pe3ynbTaTbl OCBOEHUS Kypca «O6Liasd M HeopraHuMyeckas
XUMUSA» OTPaXKatoT:

CPOPMMPOBAHHOCTL MNPEACTaB/IEHNA: O MaTepuasibHOM €eAUHCTBE MWUpa,
3aKOHOMEPHOCTAX W MO3HABaEMOCTU SIBMIEHWIA NPUPOALI, O MEeCcTe U 3HauYeHUu
XMUN B CUCTEME €CTECTBEHHbIX HayK W €& ponv B 06ecrneyeHnn YCTOMUMBOIO
pasBUTUS, B PeLUeHUN NpobiemM 3KONOrMYecKon, 3HepreTMyeckKorm U MULLEBON
6e30MacHOCTW, B PasBUTMU MeAWLMHbI, CO3[4aHUU HOBbIX MaTepuaioB, HOBbIX
MCTOYHUKOB 3HEpPruu, B 06ecreyeHMn pauyoHa/IbHOro NpUpPOoLOMNo/b30BaHNA, B
(hopMMpOBaHUM  MUPOBO33PEHUST N OOLWE KyNbTypbl YerioBeka, a Takxke
3KO/IOTMYeCKM 0OOCHOBAHHOIO OTHOLUEHWA K CBOEMY 3[0pOBbl0 U MPUPOLHOMN
cpege;

BfafeHne  CUCTEMON  XMMMYECKMX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OCHOBOMOJararowme MOHATUA — XUMWUYECKUA 3/1EMEHT, atoMm, AAP0  aTtoma,
N30TOMbI, 3N1EKTPOHHAA 060/104Ka aToma, S-, p-, d-aTOMHble OpbuTann, OCHOBHOE U



BO30Y)X/IEHHOE COCTOSHMA artoma, rnmopuamsaums aToOMHbIX OpouTanein, WOH,
MOJIeKyna, Ba/IeHTHOCTb,  3/1EKTPOOTPULATENIbHOCTb, CTEMEHb  OKWUC/IEHWS,
XUMUYeCKad CBsi3b (KOBa/IeHTHas, WOHHasA, MeTa/l/IMyecKasi, BOOPOAHas),
KpUCTA/IINYECKas PeLUETKa, XMMUYecKass peakuusi, pacTBOp, 3MeKTPOSUTHI,
He3NeKTPONNTLI, 3MEeKTPONUTMYECKass Auccoumaums, CTerneHb  Auccoumauun,
BOJOPOAHBIA MOKa3aTeNb, OKWUCNTENlb, BOCCTAHOBWUTE/Nb, TEMMNOBOM 3PQeKT
XUMNYECKON peakLMn, CKOPOCTb XMMMUYECKOW peakLmn, XMMMUYECKOe paBHOBECHE,;
Teopu N 3aKOHbl (TEOpPUS 3NEKTPOIMTUYECKOW AMccoumaumnn, nepuoanyecKuii
3aKoH .M. MeHeneeBa, 3aKOH COXpaHeHUA MacChbl BELLLECTB, 3aKOH COXPaHEeHNs U
NpeBpaLLeHNs SHEPTMM MPU XUMUYECKNX peakumsax, 3aKOH MOCTOSAHCTBa cOCTaBa
BELLIECTB, 3aKOH AEMCTBYHOLIMX Macc), 3aKOHOMEPHOCTM, CUMBOJIMYECKUIA A3bIK
XUMUWN,  MUPOBO33PEHYECKME  3HAHWA, feXalle B  OCHOBE  MOHMMaHMS
MPUYNHHOCTM N CUCTEMHOCTU  XUMMWYECKUX  SIBIEHWUI;  COBPEMEHHbIE
NpeacTaB/eHNss O CTPOEHUN BeLecTBa Ha aTOMHOM, WMOHHO-MOMEKY/IAPHOM WU
HaMONEKYNAPHOM YPOBHSX; MPEACTaBMEHMS O MeXaHM3MaX XMMUYECKUX
peakuu, TEPMOAMHAMUYECKUX W  KUHETUYECKMX  3aKOHOMEPHOCTAX  MX
MPOTEKaHMNA, O XMMWUYECKOM PaBHOBECMM, pPacTBOpax W AMCMEPCHbIX CUCTEMAX;
(haKTONOrMYeckme CBeeHUS O CBOWCTBAX, COCTaBe, MOMyYEHUN U 6e30MacHOM
NCMOMb30BaHUN BaXKHEMLUMX HEOPraHWYeCKMX BELLECTB B ObITY M NPaKTUYECKOM
NEeATENIbHOCTW  YeNloBeKa,  OOLMX  Hay4yHbIX  NPUHUMMNAX — XUMWYECKOro
NMPOV3BO/CTBA;

COPMMPOBAHHOCTb YMEHWIA: BbISBNATL XapaKTepHble MPU3HAKN MOHATUN,
yCTaHaB/MBaTb UX B3aMMOCBSA3b, MCMNO/b30BaTb COOTBETCTBYHOLLME MOHATUS MPW
OMMCaHNN HEOPraHNYeCKMX BELLECTB U 1X NPEBPaLLEHNI;

ChOPMMPOBAHHOCTb YMEHUSI UCMO/b30BaTb XUMWYECKYHD CUMBOJIMKY [/1S
COCTaB/ieHMs  JOpMy/n  BELLECTB W YPaBHEHM  XUMWYECKMX  peakuui,
cuctemarmyeckyto HomeHknatypy (IUPAC) n TpuBManbHble Ha3BaHUSA OTAE/bHbIX
BELLIECTB;

ChopMMPOBAHHOCTb YMEHNSA OMpPefensTb Ba/IEHTHOCTb U CTeMeHb OKUC/IEHUSA
XUMUYECKNX 3/1EMEHTOB B COEAMHEHMSIX, BUL XMMWUYECKON CBA3M (KOBasIeHTHas,
MOHHasA, MeTa/l/IMyecKasd, BOAOPOAHAas), TWUN  KPUCTAIIMYECKOM  PELLETKM
KOHKPETHOIO BeLLEeCTBa;

COPMMPOBAHHOCTb YMEHMSI 0OBACHATb 3aBUCMMOCTb CBOWCTB BELLECTB OT
BUAa XMMWYECKOWN CBS3M W TUMNA KPUCTA//IMYECKON PELLETKN, OOMEHHbIA U
[AOHOPHO-aKLENTOPHbIA MeXaHM3Mbl 06pa3oBaHns KOBaSIEHTHOM CBA3M;

C(hOPMMPOBAHHOCTb  YMEHWA:  KnaccuuumpoBaTb:  HeopraHM4yeckue
BeLLleCTBa Mo MX COCTaBYy, XMMUYECKNE peakLmm No pa3IMYyHbIM Npu3Hakam (4mncny
N COCTaBYy pearvpyrolmx BeWeCcTB, TernsoBoMy 3MMeKTY peakumnn, N3MEHEeHUIo
CTEMEHEeA OKWUCNEeHWUA 3/1eMEHTOB, 06paTUMOCTW, Y4aCTUIO KaTtanmszatopa W



APYrue); cCamoCTOATE/IbHO BblOMPATb OCHOBAHUA M KpUTEPUU A1 Knaccugukaumm
N3yyaeMblX BELLECTB N XMMUYECKUX peakLni;

ChopMMPOBAHHOCTb YMEHWNA PacKpbiBaTb CMbIC/T NMEPUOANYECKOro 3akoHa M.
. MeHfeneeBa 1 IeMOHCTPUPOBATL €ro CUCTEMATU3NPYIOLLYHO, 0OBACHUTENbHYHO
1 NPOrHOCTUYECKYH (YHKLNN;

COPMMPOBAHHOCTb YMEHWI: XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEeHMe
aTOMOB M WOHOB XUMWYECKUX 3/IEMEHTOB MepBOro—4YeTBEPTOro Mepuoaos
Mepuognyeckor  cuctembl  A.A. MeHgeneeBa,  UCMOMb3ys  MOHATUA
«3HepreTUYecKne YpPOBHU», «3HEPreTUyeckne nofaypoBHU», «S-, p-, d-aTOMHble
opbuTann», «OCHOBHOE W BO30YXKAEHHOE 3HEepreTMyeckme COCTOSHUA aTtomax;
0OBACHATL 3aKOHOMEPHOCTN M3MEHEHMSI CBOWCTB XUMWYECKUX 3/1EMEHTOB N UX
CoeAMHEHUn no nepuofgam W rpynnam [lepuognyeckon cuctemsl . W.
MeHzeneeBa, Ba/leHTHblIE BO3MOXHOCTM aTOMOB 3/1eMEHTOB Ha OCHOBE CTPOEHWS
NX 3NEKTPOHHBIX 060/10YEK;

ChopMMPOBAHHOCTb  YMEHWI:  XapakTepu3oBaTb  (ONUCbIBaTb)  06LLMe
XMMUYECKMe  CBOWCTBA  BELWECTB  Pas3/IMYHbIX  K/accoB,  MOATBEPXAATb
CYLLIeCTBOBaHME TFeHETUYECKON CBA3N MeX[Ay HeopraHuyecKMMW BeLecTBaMun C
MOMOLLbIO YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX peaKLni;

CPOPMMPOBAHHOCTb  YMEHUSI  PacKpbiBaTb  CYLLHOCTb:  OKUC/IUTE/NbHO-
BOCCTaHOBMUTE/IbHbIX PeakLMil NocpeACTBOM COCTaB/eHUs 3M1eKTPOHHOro 6anaHca
3TUX peakuuit; peakumii MOHHOro O0BMeHa MYTEM COCTaB/IEHMS WX MOMHBbIX W
COKPALLEHHbIX  WOHHbIX  YPaBHEHW;  peakuuMi  TUAPONM3a;  pPeakLui
KOMM/IeKcoobpa3oBaHmsa (Ha NpruMepe rmapoKCOKOMM/IEKCOB LNMHKA U a/liOMUHWSA);

CPOPMMPOBAHHOCTb  YMEHUS OOBACHATL  3aKOHOMEPHOCTWM  MPOTEKaHUS
XUMUYECKNX peakumii C YY4ETOM WX 3HEepPreTMYeCKUX XapaKTepuUCTUK, XapaKTep
N3MEHEHMSI CKOPOCTM XMMMUYECKOM peakuMm B 3aBUCUMOCTU OT Pas/INYHbIX
(hakTOpPOB, a TaKXKe XapakTep CMeLLeHNA XMMNUYECKOTO PaBHOBECUS NOJ, BIMAHMEM
BHELUHWX BO3AencTBUIA (NpuHumn Jle LLatenbe);

COPMMPOBAHHOCTb  YMEHUSI  XapaKTepu3oBaTb XMMMUYECKME peakuumu,
nexkalie B OCHOBE MPOMbILLNIEHHOTO MOMYYEHUA CEPHON KWUCNOTbl, aMMUaKa,
06lMe Hay4yHble MNPUHUMMBI  XUMUYECKMX MPOU3BOACTB; LENecoobpasHoCTb
MPUMEHEHUS HEOPraHWYeCKNX BELLECTB B MPOMbILLMIEHHOCTU U B ObITY C TOYKU
3peHNs COOTHOLLUEHWS PUCK-NO/b3a;

CpopMMPOBAHHOCTb BNAafleHNUs CUCTEMOWM 3HaHWIA O MeTofdax Hay4yHoro
MO3HaHWA SBNMEHUA NpUPoAbl — HabNOAeHME, W3MepeHue, MOAEeNnpoBaHue,
3KCMEePUMEHT (peasibHblil Y MbIC/IEHHBII), NCMO/Mb3YEMbIX B CTECTBEHHbIX HayKax,
YMEHUA MPUMEHATL 3TU 3HAHWA MPU 3KCNIEPUMEHTa/IbBHOM UCCNeL0BaHNN BELLECTB
N AN OOBACHEHMS XUMWUYECKUX SABMIEHWA, MMEKOWMX MeCTO B MNPUPOAE,
MPaKTUYECKOW AeATeIbHOCTU YeNOBeKa 1 B MOBCEAHEBHOMN XXU3HW;



ChOpPMMPOBAHHOCTb YMEHUSA BbISIBNATL B3aMMOCBA3b XUMUYECKUX 3HAHWUIA C
MOHATUSAMMN W NPEACTaBNEHUAMWN APYrMX eCTECTBEHHO-HayuYHbIX MPeaMETOB AN
60/1ee 0CO3HAHHOr0 NMOHMMaHUS MaTepuanibHOro eMHCTBa MUPa;

COPMUPOBAHHOCTb YMEHMS MNPOBOAMTbL PacyeTbl: C  MCMO/Mb30BaHMEM
MOHATUIA «MaccoBasi 40NS BELLECTBA B pacTBOpe» U «MOMSIPHAs KOHLUEHTpaUus»;
Maccbl BellecTsa UM obbema rasa no U3BeCTHOMY KOIMYeCTBY BelecTBa, Macce
UM 06bEMY O[IHOTO M3 YYacTBYHOLLMX B peakuMu BeLLECTB; TEMI0BOro addekra
peakuun; 3HayeHus BOAOPOAHOro MNoKasaTens PacTBOPOB KWUCMOT W LUENOYen ¢
N3BECTHON CTeMeHb Auccoumaummn; Mmaccbl (06beMa, KOMMYeCTBa BELLECTBA)
NPoAyKTa peakumun, ecnv OAHO M3 UCXOAHbIX BELLECTB [aHO B BW/E pacTBopa C
onpefenéHHOM MaccOBOW [0/1eli paCTBOPEHHOIO BeLLECTBa WM 1aHO B M30bITKE
(MmeeT npumecn); AONN BbIXOAa MPOAYKTa peakuun; OObEMHBLIX OTHOLLEHWIA
rasos,;

COPMMPOBAHHOCTb YMEHWIA: CaMOCTOSATENbHO MNMaHMPOBaTb M NPOBOAUTH
XUMUYECKUA  3KCMEPUMEHT  (MpoBefleHMe  peakuuin  MOHHOro  06MeHa,
NOATBEPXKAEHNE KAYECTBEHHOIO COCTaBa HeOpPraHMYeCKNX BELLIECTB, OnpefeneHmne
Cpefbl PacTBOPOB BELIECTB C TMOMOLLbHD WMHANKATOPOB, W3Y4YeHUE BUAHUA
pasNYHbIX  (PAKTOPOB Ha CKOPOCTb  XUMWYECKOW  peakumu, peLleHune
3KCMepMMeHTa/lbHbIX 3aga4y Mo Temam «MeTanibl» U «Hemetanibl») ¢
cobnofeHnem npasun 6e30nacHOro 06palleHns ¢ BewecTsaMmm 1 1abopaTopHbIM
obopyaoBaHMeM, opMynMpoBaTb  LeMb  UCCNeAoBaHWs, NPeACTaBNsaTb B
pasNNYHoOM (hopme pe3y/ibTaTbl 3KCMEPUMEHTA, aHa/IM3MPOBaTb M OLEHMBATb WX
[AOCTOBEPHOCTb;

chopMMPOBAHHOCTb YMEHMIA: CO6MOAATL NpaBua NoMb30BaHUS XMMUYECKOM
nocygoin un nabopaTtopHbiM 0060pyAOBaHMEM, OOpalleHUsi C BellecTBamMu B
COOTBETCTBUN C WMHCTPYKUMUAMW MO BbINOHEHNIO /1a00PATOPHBLIX XUMUYECKMX
OMbITOB, 3KOMOIMMYECKN LeNecoobpasHoOro mnoBedeHns B ObITy W TPYAOBOM
AEeATeNbHOCTN B LIENSIX COXPaHEHMs1 CBOEr0 3[10PO0BbS, OKPYXKatoLein NpupoaHoit
cpedbl WM [JOCTMXKEHWUA ee YCTOMYMBOrO pasBUTUS, 0CO3HABaTb OMACHOCTb
TOKCMYECKOro Ae/CTBUS Ha XXMBble OpraHu3Mbl OMNpefeneHHbIX HeopraHUYecKux
BeLLleCcTB, NOHMMaAa cMmbica nokasatens MAK;

COPMMPOBAHHOCTb YMEHMWIA: OCYLLECTBNATL LieNeHanpaB/ieHHbIA  MOUCK
XUMUYECKOM MH(opMaLMK B Pa3IMUHbIX MCTOUYHMKAX (Hay4Hasi 1 y4ebHO-Hay4Has
nuTepartypa, CpeacTBa MaccoBov MHGopMauun, VIHTEPHET 1 ApYrue), KpUTUYECKN
aHa/M3MpoBaTb XMMUYECKYIO MH(opMaumto, nepepabaTbiBaTb €€ 1 UCMO0/b30BaTb
B COOTBETCTBUW C NOCTaB/IEHHOW Y4ebHOW 3aa4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOM XUMUM

http://xumuk.ru

MpeAMeT opraHnyeckom xmmuun. Teopus -pasnnyHble
1.1 CTPOEHUS OpraHNYecKmx coeamHeHnin A. M. 8 XVMUYeckune
ByTneposa 3HLMKNoNeanu
WToro no pasgeny 8
Pa3nea 2. Yriesogopoasbl
http://xumuk.ru
21 MpegenbHble yrnesoAopoabl — akaHbl, 5 ~PasNtHbIe
. LAKOANKAHD XUMUYecKume
JHUMKNONeanm
http://xumuk.ru
29 HenpegenbHble Yrnesofopobl: afikKeHbl, 14 1 -pasninyHble
' a/TKaieHbl, alIKNHbI XUMUYeCKune
JHUVMKoNeAnN



http://xumuk.ru/
http://xumuk.ru/
http://xumuk.ru/

http://xumuk.ru

-pasfinyHble
2.3 ApomMaTunyecKune yrneBogopoab! (apeHsl) 8 XUMUNYECKNE
3HUMKoNeaMn
http://xumuk.ru
54 MprpoaHbIe NCTOYHUKM YTIEBOAOPOLOB N UX 4 "PasNHHEIE
: nepepaGoTKa XUMUYecKue
3HUMKNoNeanu
http://xumuk.ru
-pasfinyHble
2.5 ["anoreHnponsBogHbIe YrneBo40p0A0B 4 XUMNYECKNE
SHUMKoNeann
WToro no pasgeny 35
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
http://xumuk.ru
-pasinyHble
3.1 CnupTbl. ®eHon 11 XUMUYECKME

3HLMKNONeann



http://xumuk.ru/
http://xumuk.ru/
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KapboHu/bHble COeANHEHNSA: aNlbAernapl v -pasnnyHble
3.2 KeTOHbl. Kap60oHOBbIe KMCNOTbI. CNOXHbIe 21 XMMMYecKume
aumpbl. XKupbl 3HUMKNoneaum
http://xumuk.ru
-pasnuyHble
3.3 Yrnesofbl 9 XUMUNYECKNe
3HLMKNoNeanu
WToro no pasgeny 41
Pa3nen 4. A3oTconeprxkaiye opranudeckue coeJMHeHus1
http://xumuk.ru
-pasinyHble
4.1 AMUHbI. AMUHOKNCNOTLI. Benku 12 XUMMUYECKNE
SHUMKNONeanm
Toro no pasgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
http://xumuk.ru
51 BbICOKOMONEKYNsApHbIE COeANHEHUSA 6

-pas3nnyHbIE
XUMUyeckue
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11 KIIACC

N HaumenoBan Koun4yecTBo 4acoB DJIeKTPOHHbIE
© | We pa3elioB H (umdpoBbie)
n/ Bcer  KouTpoubu IIpakTnyeck
TeM oOpa3oBaTe/ibHbIE
I ble paboThI ue padboTsbl
NnporpaMmmbl PeCypcChl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTtpoeHue
dToma. http://www.chem.msu.
Mepropunyeck su
NIA 32KOH 1 —
11 | Tepuopuuecka 9 - 31eKTPOHHas
A cucTema 61bnMoTeKa yUeOHbIX
XUMAHECKNX MaTepuanioB No XMMUN.
anemeHTOB /.
n.
MeHpaeneesa
http://www.chem.msu.
SuU
CT1poeHune -
BELLeCTBa. - 3/71IEKTPOHHaA
1.2 1
MHoroo6pasn 6M6NOTEKA YHEBHbIX
€ BELLIECTB MaTepunanos no XnumMunm.
http://www.chem.msu.
su
Xummnyeckue -
13 19 1 3 3NEKTPOHHas
peakumnn OMbMoTeKa yUebHbIX
MaTepuanos No XMMUH.
WToro no pasgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
http://xumuk.ru
21 HeMeTa bl 31 1 3 -pa3nnyHble XMMUYECKMe
SHUMKNONeLMUN
22 Metannw 23 1 2 http://xumuk.ru
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-pasnnyHbIe XMMNYECKMe
3HLMKNONeanu
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Pa3zgen 3. XumMus u ;Ku3HbL

http://www.hij.ru

MeTozbl
Nno3HaHuA B -KypHan "Xumua u
XUMUKN. XUMUS XWU3Hb"

N XXN3Hb

3.1

WToro no pasgeny 9

OBLLEE
KOMYECTBO
YACOB MO
NMPOrPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus, 10 knacc/ MNabpuensH O.C., Octpoymos W.IM., Cnagkos C.A.,
AKUMOHepHOoe 06LLecTBO «3aaTenscTBo «IpocselueHme» 2017
Xumus, 11 knacc/ MabpuensH O.C., Octpoymos W.T"., Cnagkos C.A.,

AKUMOHepHoe 06LLecTBO «3aaTenscTBo «IpocselueHne» 2017

B.H.[opoHbkuH, A.l".BepexxHada, B.A.®Pespanesa EI'3-2023 Xumuna

METOANYECKHNE MATEPHAJIBI JIUISA YUUTEJIA
YuebHuk. Xumma 10 knacc. Yrny6neHHblin yposeHsb . MabpuensH O.C.

MoHomapes C.HO. Octpoymos N.IM.«dpodha» 2020
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://xumuk.ru

-pPa3/INvyHbIE XUMNYECKME SHLMKTONEQNN

http://www.hij.ru

-KYpHan " XuUMUA 1 KU3HL"
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