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MOSICHUTEJBbHAS 3AIIMCKA

Paboyas nporpamma no XMMuMM Ha ypOBHE CpefHero obuiero 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
o6paszoBaHna(POI COO), npefcTaBneHHbIX B PefepaibHOM FOCYLapCTBEHHOM
obpaszoBaTesibHOM cTaHgapte COO, ¢ ydétom KoHuenuun npenogaBaHus
yyebHOro npeamMeTa «XuMmMus» B 06pa3oBaTe/lbHbIX OpraHn3aumnsax PoCCUICKOMN
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble MNPOrpammbl, WU
OCHOBHbIX MOMOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoccuiAicKoi
depepaumm Ha nepuog oo 2025 roga» (PacropspkeHue [MpaButensctea PP oT
29.05. 2015 N2 996 - p.).

XUMMUA Ha YPOBHE Yry6/MEHHOrO M3YYeHWA 3aHUMMaeT BaXXHOe MeCTO B
CUCTEMe eCTeCTBEHHO-Hay4yHOro o6pasoBaHua Yyyawmxca 10-11  knaccos.
N3yyeHne npegmeTa, peannsyemMoe B YCNOBUAX  AUDQepeHLMpOoBaHHOrO,
NPOPUILHOro 00yYeHWUs, NPU3BaHO 06ecneynTb 06LLIEOOPA30BATE/IbHYHO U
OOLLEKY/IbTYPHYHO  MOArOTOBKY  BbIMYCKHWKOB  LUKO/bI, HE0OXoAUMYH A/
afanTtaumm Ux K 6bICTPO MEHAIOLLMMCA YCIOBUAM XXU3HU B COLMYME, a TaKkxkKe A/1F
MPOAO/HKEHNSI 00YYeHNs B OpraHmM3aumsax npogeccUoHanbHOro 06pa3oBaHus, B
KOTOPbIX XUMUA ABMSETCA OAHOWN U3 NPUOPUTETHBIX AUCLUMNIINH.

B nporpammMe Mo XuvMUM HasHayeHWe npegmeTa «XUMUSA» MOAyYaeT
MOAPOGHYKD  MHTepnpeTauMid B COOTBETCTBUMM C  OCHOBOMOJIAratoLLMMU
nonoxeHusamn ®roC COO o B3aMMOOOYCNOBMNEHHOCTU LENEN, COoAepXKaHus,
pe3ynbTaToB 00yyeHUss M TPebOBaHWA K YPOBHIO MOArOTOBKM BbIMYCKHUKOB.
CBMAETENbCTBOM TOMY SIBNAKOTCA CreAYyHOLIME BbINOAHAEMble MPOrpaMmMoi no
XUMUKN YHKLNN:

e MH(OPMaLMOHHO-METOAMYECKAS,, peann3aums KOTopol obecneyvBaeT
MoflydyeHne nNpefCcTaBNeHUss O LensiX, COAepXKaHuu, 06Leil cTpaTerunu
00y4eHuns, BOCNUTaHWA U PasBUTUA 00yYarOLLMXCA CpeAcTBaMu MpeaMeTa,
MN3y4aemMoro B paMKax KOHKPeTHOro npoguns;

e OpraHu3aLyoHHO-NIaHNPYOLLAS, KoTopast npegycMatpmsaet
onpeseneHne: MNPUHUMUMNOB CTPYKTYPUPOBaHUA U MNOCIe[0BaTeIbHOCTU
N3yyeHUs y4yebHOro mMartepuana, KOMIMYECTBEHHbIX U KAYECTBEHHbIX €ro
XapaKTepUCTUK; MOAXO0A0B K (POPMMPOBAHMIO COAEpPXKaTe/IbHOW OCHOBbI
KOHTPONA M OLEHKN 006pa3oBaTe/lbHbIX [LOCTUXKEHWUIA 06ydaroLmxca B
pamKax WTOroBOi artTecTaumMnm B ()OpMe €eAMHOro rocyAapCTBeHHOro
3K3ameHa rno Xxmmmu,

Mporpamma ana yrny61&EHHOr0 U3y4eHNsa XUMUN:



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

o [aET NpuMepHOe pacrpefenieHVe y4ebHOro BpPEMEHM, PEKOMEHAYEMOro
AN19 N3yYeHUs OTAEeNbHbIX TeM;

o npepfiaraeT MpUMEPHYH MOC/eA0BaTeNIbHOCTb  M3Y4YeHUst  Yy4eOHOro
marepuasia ¢ Y4€TOM IOrMKM MOCTPOEHNA Kypca, BHYTPUNPEAMETHbLIX U
MeXnpeLMETHbIX CBA3EN;

o [AET METOAMYECKYIO UHTEPMPETALMIO Lenel 1 3agay U3yvyeHns npeameta
Ha yrny61éHHOM YpOoBHe C Y4ETOM COBPEMEHHbIX MPUOPUTETOB B CUCTEME
cpegHero o6ulero o06pa3oBaHMs, COAEPXKATE/IbHOW  XapaKTepUCTUKK
MNaHUPYEMbIX pe3y/bTaTOB OCBOEHMS OCHOBHOM 06pa3oBaTeNbHONA
nporpammb cpeaHero obLlero 06pa3oBaHuA (MMYHOCTHBIX,
MeTanpeaMeTHbIX, NMPeAMEeTHbIX), a Takke C YYETOM OCHOBHbIX BWOB
y4yebHO-Mo3HaBaTe/IbHbIX  AEACTBUA  0Oy4atollerocd Mo  OCBOEHMIO
CoAepXXaHus npeagmera.

Mo BCem Ha3BaHHbLIM MO3ULMSAM B MporpamMme Mo XMMUWM MNpegycMOTpeHa
MPEeMCTBEHHOCTb C OOy4YeHMEM XUMWM Ha YPOBHE OCHOBHOIO OOLLEro
obpazoBaHMs. 3a MpefdenaMy  YCTaHOB/IEHHOW MporpamMMor No  XUMUM
06s13aTeNIbHOM (MHBapMaHTHON) COCTaBASAOLEN COAepXKaHMs Y4ebHOro npeamera
«XUMUS» OCTaéTC BO3MOXHOCTb BblGOpa €ro BapuvaTUBHON COCTaBNAIOLLEN,
KOTopas AO/DKHa OnpefensTbCs B COOTBETCTBMM C HarnpaB/ieHWEM KOHKPETHOro
npoduns oby4veHus.

B COOTBeTCTBUM C KOHUENnTya/lbHbiMU nosioxkeHnamm droc COO o
HasHayeHUM npegMeToB 06a30BOr0 W yrnybnéHHOro YpPOBHEA B CUCTEMe
AndhepeHUMPOBaHHOIO 00YyYeHMss Ha YpPOBHe cpedHero obulero o06pa3oBaHus
XAMUA Ha YPOBHe YrNybneHHOro W3Y4YeHUs HanpasleH Ha peanunsauuto
MPEeMCTBEHHOCTN C  NOCNefylowmmM  3TarnoM  NOAyYeHUs  XMMUYECKOro
06pa3oBaHMs B pamKax W3y4YeHust CrneunasibHbIX eCTeCTBEHHO-HAYyUHbIX |
XUMUYECKNX AMCLUMMINH B BY3aX M opraHm3aumsx cpegHero npogeccnoHanbHOro
obpasoBaHMsi. B 3TOM CBA3M M3ydeHMe npeamMeTa «XUMUS» OPUEHTMPOBAHO
MPEVMYLLECTBEHHO Ha  pacluMpeHWe W yrinybneHWe  TEOpeTUYecKorW U
MPaKTUYECKOW MOArOTOBKM 06yYatoLLmMXCs, BblOpaBLLMX ONpeAenéHHbIN Npodub
06y4eHUs, B TOM YumC/ie C NepcneKT1BOA NOCNeAYHOLLErO NOMYyYeHNS XMMUYECKOTO
06pas3oBaHNA B opraHu3aymsax npogeccmoHaibHOro obpasosaHms. Hapsgy ¢ atum,
B cBeTe TpeboBaHmMin ®IOC COO K njaHMpyembiM pesy/nibTataM OCBOEHUSA
(hegepanbHOM  00pa3oBaTe/lbHOM nNporpaMMbl  cpeaHero obuiero obpa3oBaHUA
n3ydyeHne npegmMeTa «XUMUS» OPUEHTMPOBAHO TaKXKe Ha pelleHne 3adad



BOCMUTaHMA U COUMAIbHOTO Pa3BUTUA 00y4YaroLmMXCs, Ha (hOPMUPOBaHKE Y HUX
OOLLEMHTENNEKTYaNIbHBIX YMEHWIA, YMEHWUIA paumoHanm3auumn yyebHoro tpyga u
0606LLEHHBIX  CNOCOGOB  AeATENbHOCTU, WUMEKOWMUX  MEXAUCLMUMIIMHAPHbIN,
HaanNpeAMEeTHbI XapakTep.

CocTaBnsowyMn npeameTa «XUMUs» Ha YPOBHE YrNyONEHHOTO U3YUYeHUs
SABNAOTCA YrNyOnéHHble Kypcbl — «OpraHuyeckas xumms» un  «O6Llas u
HeopraHuyeckas xumus». Npyu onpeaeneHnn NoaxoLoB K 0TOOPY M CTPYKTYPHOWA
OpraHu3auMmn cofepXXaHus 3TMX KypcoB B MNporpaMme No XMMUW 3a OCHOBY
NPUHATBLI nonoXeHns ®rocC COO o pas3nnumax 6a30BOro U yrayo/néHHoro
YPOBHEN M3y4YeHNs npeamMeTa.

OcHoBY cofgepXaHus KypcoB «OpraHuyeckad Xumusi» un  «O6lasa wu
HeopraHuyeckas XuWMUS» COCTaB/sSieT COBOKYMHOCTb MPeAMETHbIX 3HaHWM U
YMEHWNIA, OTHOCALLUMXCA K 6a30BOMY YPOBHIO M3ydeHUs npeameta. dTa cucTema
3HaHWI NoflyvaeT OnpeAenéHHoe TeopeTMYeCcKoe [AOMNOMHEHWe, MO3BOJISAIOLLEE
OCO3HAHHO OCBOMTb  CYLLECTBEHHO OOMbLWINA  06BEM  (haKTOMOrMYECKOro
matepvana. Tak, Ha Yrny6/néHHOM YpOBHE W3ydeHUs npeameTa obecrieyeHa
BO3MOXHOCTb  3HAUMTE/IbHOTO YBE/IMYEHNA O0O6bEMA 3HaHW O XMMMUYECKUX
a/leMeHTax U CBOMCTBAX UX COEAUHEHWA HA OCHOBE paclUMPeHWs U yrny6neHus
NpeacTaBNeHNn O CTPOEHWUM BeLLeCTBa, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTAX
MPOTEKAHUA peakupii, pacCMaTPUBAEMBIX C TOUKWN 3PEHNA XUMUYECKOW KUHETUKMN
N TepMOAMHAMUKK. M3ydeHWe NepuoamMyeckoro 3akoHa MW [leproamyeckoi
CUCTEMbl  XMMWYECKMX  3/IEMEHTOB  6a3upyeTcd  Ha  COBPEMEHHbIX
KBaHTOBOMEXAHMYECKMX MPeLCTaBNeHMsX O CTPOeHMM aToMa. XMMUYecKas CBsi3b
0OBACHAETCS C TOYKM 3PEHUSA SHEPreTUYECKUX U3MEHEHUI Npu eé obpa3oBaHNn U
paspyLleHnm, a Takke C TOUKWN 3peHns MexaHU3MOB eé obpa3oBaHus. M3y4veHue
TUNOB  peakunini  AONOMHAeTCH  (DOpPMMPOBaHMEM  MNpeAcTaBieHUd 00
3NEKTPOXMMMYECKMX MpPOoLeccax 1 3M1eKTPOM3e pacnjiaBoB M PacTBOPOB BELLECTB.
B Kypce opraHuM4ecko XUMMM NPU PacCMOTPEHUM PeakLMOHHOM CrOCO6HOCTM
COefIMHeHWI yaenseTca 0coboe BH1UMaHWe BOMpPocaMm 06 3M1EKTPOHHbIX 3(MeKTaX,
0 B3aVIMHOM B/IMSAHAM aTOMOB B MOJIEKY/IaX U MexXaH13max peakLunia.

Ocoboe 3HayeHVe WMeeT TO, UTO Ha COfepXKaHMe KypCOB XUMUK
Yrny6/1EHHOIr0 YPOBHSA U3YyYeHUs A4/19 K1acCoB onpesenéHHOro npoduns (rnaBHbIM
06pa3oM Ha WX CTPYKTYpY W XapakTep AONOMHEHWA K O0O6LLen cucteme
NpeAMETHbIX 3HAHWI) OKa3bIBalOT BIUAHME CMEXHblE NpeAMeTbl. Tak, Hanpumep,
B COAepXaHUW npegmeTa A1a KNaccoB XUMUKO-(DU3NYECKOro npodmaa 60nbLuoe
3HayeHne B6yayT UMETb 3/1eMeHTbl y4ebHOro mMartepuana no obulerd Xxvmun. Mpu
N3ydeHUM npegmeTa B AaHHOM Crlyyvae akuUeHT OyfeT chenaH Ha O06LHOCTb
MeTOZO0B MO3HaHWUSA, 0OLHOCTL 3aKOHOB M TEOPUA B XUMUU U B (PU3NKE: aTOMHO-
MONeKyNApHas Teopusa (MOfieKynsapHas Teopus B (hM3MKe), 3aKOHbI COXPaHeHus



MacCbl WM 3Hepruu, 3aKOoHbl TePMOAUHAMUKW, 3MEKTPO/N3a, NPeACTaB/leHNs 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  OpraHm3aummM  KeTKM  Kak
OMO/IOTMYECKON CUCTEMbI, B COCTaB KOTOPOM BXOAAT, K MpUMepy, Takume
CTPYKTYPHble KOMMOHEHTbl, KaK /nunuael, 6enku, Yrneesofbl, HYKIeUHOBble
KMCNOTbl 1 apyrue. Mpy 3TOM 3HaHUA O COCTaBe M CBOWCTBAX MNpefAcTaBUTENEN
OCHOBHbIX KJ/1acCOB OpraHWYeCcKMX BeLEeCTB CNyXXaT OCHOBOW A/ W3Y4YeHus
CYLLIHOCTM NpOoLeccoB POTOCKHTE3A, AblXaHWs, NULLEBapeHNs.

B nnaHe dQopmunpoBaHMA OCHOB Hay4YHOro MUPOBO33PEHUS, OCBOEHWS
06LLeHayYHbIX METOZOB MO3HAHWA W OMbITa MPaKTUYECKOro NPUMEHEHUS HaYUHbIX
3HaHUI M3ydeHne npeameTa «XUMUSI» Ha Yrny6néHHOM YPOBHE OCHOBaHO Ha
MEeXNPeAMETHbIX CBA3AX C Y4YeOHbIMKM nNpeaMeTamMu, BXOAAWMMM B COCTaB
npeAMeTHbIX 06nacTeil «ECTeCTBeHHO-Hay4Hble MNpeAMeTbl», «MaTtemaTvka u
NH(OopMaTMKa» 1N «PyCCKUin A3bIK U IUTepaTypa.

Mpy n3yyeHUM y4yebHOro npeaMeTa «XUMUS» Ha Yrnyo6/1eéHHOM YPOBHE
TakXke, Kak Ha yYpOBHE OCHOBHOIO U cpefHero obulero obpasoBaHns (Ha 6a30BOM
YPOBHe), 3afa4yeli NepBoCTENeHHOW 3HAYMMOCTM ABMISETCA (DOPMUPOBAHME OCHOB
HayKu XUMUW KakK 06/1acT COBPEMEHHOr0 eCcTeCTBO3HaHMA, MPaKTUYECKOiA
[eATeNIbHOCTI YesloBeKa M 0HOr0 U3 KOMMOHEHTOB MUPOBOIA Ky/bTypbl. PeLleHme
3TON 3afaynm Ha YrnyonéHHOM YPOBHe W3y4YeHWs npeAMeTa npeanonaraet
peanu3aumio Takux Lenen, Kak:

o (hopMUpOBaHME MNPeACTaBNeHUA: O MaTepuasibHOM eAUHCTBE MUpa,
3aKOHOMEPHOCTAX M NO3HaBaeMOCTU ABMIEHWUIA NPUPO/bI, O MECTE XUMWU B
CUCTEME eCTECTBEHHbIX HayK W eé Beaylleln ponnm B 06ecneveHum
YCTOMYMBOrO  PasBUTMS  Ye/loBeYeCTBa: B peWeHUMM  npobnem
3KOJIOTMYECKON, 3HEPreTUHEeCKOM M MULLEBOIN 6e30MacHOCTU, B pasBUTMK
MeAULMHBI, CO3[aHNM HOBbIX MaTepuanoB, HOBbIX MCTOYHNKOB 3HEPTUN, B
obecneyeHNn pauUmMoHaIbHOrO0 MPUPOAONONbL30BaHMSA, B (HOPMUPOBAHUN
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
COCTaB/AIOLLEN eCTECTBEHHO-HAYUYHON KapTUHbI MUpa: (DyHAaMEHTa/IbHbIX
MOHATUI, 3aKOHOB M TEOPUA XMMUW, COBPEMEHHbLIX MpPeACTaB/EHNA O
CTPOEHMM BellecTBa Ha pasHblX YPOBHAX — arOMHOM, WOHHO-
MOMEKYNAPHOM,  HaAMONEKYNSAPHOM, O  TepMOAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSAX MNPOTEKAHUS XUMUYECKMX peakuumii, o



XMMUYECKOM PaBHOBECUMW, PacTBOpPax U AUCMEPCHbIX CUCTEMaX, 06 06LMX
Hay4HbIX NPUHLMNAX XMMUYECKOTO NMPON3BO/ACTBA;

o (opmupoBaHMe Yy  06yvatoLLMXCS 0CO3HaHHOr o MOHVMaHNS
BOCTPe6OBaHHOCTM CUCTEMHbIX XMMMWYECKUX 3HAHWA AN 06bACHEHUA
K/OYEBbIX MAei U NpobneM COBPEMEHHOW XUMUM, ANA OOBLACHEHMS Y
MPOrHO3MPOBaHUA ABNEHWIA, MMEIOLMX eCTECTBEHHO-HAYYHYHO NPUPOaY;
rPaMOTHOr0 peLleHns Npo6sem, CBA3aHHbIX C XUMUER, MPOrHO3MPOBaHUS,
aHaM3a 1 OLEHKM C NO3NLINIA 3KONOrMYECKoin 6e30MacHOCTM NOCNeACTBUIA
ObITOBOA W NPOW3BOACTBEHHOW [eSATE/IbHOCTU YeNioBeKa, CBA3aHHOW C
XUMUYECKMM  MPOM3BOACTBOM,  MCMO/b30BaHMEM UK NepepaboTKoi
BELLIECTB;

o YrNybneHve npeACTaB/eHWA O  HayyHbIX  MeTodax  MO3HaHMS,
HeoOXOAUMBIX [N MPUOBPETEHNS YMEHWUIA OPUEHTUPOBATLCA B MUpe
BELLECTB W OOBACHEHUS XUMWUYECKUX SIBNEHWUWA, UMEKLMX MeCcTo B
npupoae, B MPaKTUYECKON AeATeNIbHOCTU 1 NMOBCEAHEBHOMN XKN3HN.

B nnaHe peanmsauuy NepBOOYEPEAHbIX BOCMMTATENbHbIX W Pa3BMBatOLLMX
(OYHKUWIA LLeNOCTHOW CUCTEMbI CpefHero obLiero obpas3oBaHUs NpU U3yYeHUK
npeaMeta «XUMUSI» Ha  YrNy6/néHHOM  YpPOBHE 0COOYH) — aKTyaslbHOCTb
MPUOBPETAIOT TaKMe LIeNN U 3aa4m, Kak:

o BOCMUTaHWE YOEXAEHHOCTM B MO3HABAEMOCTU SBNEHWUA MNPUPOAbI,
YBaXKEHMS K MpoLeccy TBOpYeCTBa B 06/1aCTM  TEOPETUYECKUX U
MPUKNaAHbIX MCCNeAoBaHUI B XUMUK, (OPMUPOBAHME MUPOBO33PEHUS,
COOTBETCTBYHOLLEr0O COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKMU;

e pa3BUTME MOTMBALMM K OOYYEHMKO W MO3HAHWUKO, CMOCOOHOCTEN K
CAMOKOHTPO/IKO X CaMOBOCMWTAHWKO  Ha  OCHOBE  YCBOEHMS
06LLe4e10BEYECKNX LIEHHOCTEN;

o pasBMTME MO3HaBATE/IbHbIX MHTEPECOB, NHTENNEKTYa/IbHbIX Y TBOPYECKUX
CMOCOGHOCTEN 0by4varoLmMxcs, (OPMUPOBAHWE Y HUX CO3HATENbHOrO
OTHOLLUEHUS K Camoo6pa3oBaHM0 WM HENpPepbIBHOMY 00pa30BaHMIO0 Kak
YCNOBMIO YCMELLIHONM NPOgeCCMOHabHON M 0BLLIECTBEHHON AEATENLHOCTH,
OTBETCTBEHHOIN0 OTHOLUEHMS K CBOEMY 3[0POBbHO M MOTPeGHOCTV B
3[10pOBOM 00pase XKU3Hwu;

o (POpMMpOBaHME YMEHMIA N HaBbIKOB PasyMHOro MNPUPOLOMNO/b30BaHMS,
pa3BMTME 3KONOMMYECKON Ky/bTYypbl, NPUOGPETEHNE OMbITa OOLLECTBEHHO-
MONE3HOM 3KOOrMYECKON AeATENbHOCTH.

OG6LLee YMCO YacoB, NPefyCMOTPEHHBIX ANS U3YUYeHUS XUMUK Ha Yry61eHHOM
YPOBHe cpeAHero ob6uiero obpasosaHus, cocTtasnseT 204 yacos: B 10 knacce —
102 vaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPI'AHNUYECKAS XUMMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

MpegMeT 1M 3HAYeHMe  OpraHUYeckom  XMMWUW, NpefcTaBleHVe o
MHOroo6pasunn opraHNYecKnx CoeanHEHNIA.

ONeKTpPOHHOE CTPOeHWe aToma Yr/epoja: OCHOBHOE W BO30YXXAEHHOe
COCTOSAHMS. BaneHTHble BO3MOXHOCTW aTtoma Yriepoga. XMMuUYeckas CBs3b B
OpPraHMYyecKnx CoeauHeHnax. Twunbl  rMépuamM3auum  aToMHbIX  opbuTanel
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 pagukane, Hykneouie u
anekTpoduse.

Teopuss CTPOEHWS OpraHuWYeckmx coeamHeHmin A.M. byTtneposa U
COBpPeMeHHble NPeACTaBeHNs O CTPYKTYpe MOeKyn. 3HaueHne TeOpUn CTPOEHWS
OpraHUYeckUx CcoeauHeHuin. MonekynspHble W CTPYKTYpHble  (hOpMY/ibl.
CTpYKTypHble  (DOPMY/ibl  Pa3/IMYHbIX BWAOB: pa3BépHyTasd, COKpalEHHas,
ckefneTHas. W3omepus. Bugbl n30Mepun: CTPYKTYpHas, MpOCTPaHCTBEHHas.
ANEKTPOHHbIE 3MEKTbI B MOSIEKYIAX OPraHUYeCKUX CoeanHEHWUA (MHAYKTUBHbIN
N Me30MepPHbI APPEKTBI).

MpefcTaBneHne 0 KnaccumKaumMm opraHuyeckmx BewecTB. [MoHATME O
(hyYHKUMOHanbHOM rpynne. Fomonorus. Fomonoruyeckue psgbl. CucteMaTnyeckas
HOMeHKNaTypa opraHuyecknx coeamHeHunii (IUPAC) 1 TpuBMa/bHble Ha3BaHUA
OTAEe/NbHbIX NpecTaBUTENEN.

OC06eHHOCTM U Knaccugmkauma opraHuyecknx peakumin. OKUCNNTENbHO-
BOCCTaHOBUTE/IbHbIE PeaKL N B OpraHNYecKom XMMUK.

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, 06YrnMBaHWMEe W TOPEHME), KOHCTPYMpoOBaHWE MoOAEeNei MONeKYy/
OpraHNYecKmx BELLECTB.

YrieBoaopoasl.

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. O6was gopmyna, HoMeHKnatypa n nsomepumsa. OCo6eHHOCTH
CTPOEHMS N XMMMUYECKUX CBOWCTB MasbiX (UMK/IONponaH, UMKIobyTaH) U
06bIYHbIX (LMKMIONEHTaH, UMKIOreKcaH) UMKIoaikaHoB. Crnocobbl MonyyeHus u
MPUMEHEHWE LIMKNOaIKaHOB.

AJKeHbl. TOMONOrNYecknii psg ankeHoB, 06Las hopmMyna, HOMeHKaTypa.
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: peakuuMn MNPUCOeLUHEHUSs, 3aMeLLEeHNs B O-MOJIOXKeHWe
Npyv ABOMHOW CBSA3W, MOAUMepU3aluMn U oKucrneHus. Mpasuno MapKoBHMKOBA.
KayecTBeHHble peakummn Ha [BONHYLO CBS3b. CNOCOOLI NONYYEHNUS U MPUMEHEHNE
aJIKEHOB.

AnkagueHbl. Knaccugmkaums ankagueHoB (CONpsXKEHHbIE, N30/IMPOBaHHbIE,
kymynuposantvie). OCOGEHHOCTN 3/IEKTPOHHOIO CTPOEHNSA Y XUMUYECKNX CBOWCTB
COMPKEHHbIX  AgueHos, 1,2- wn  1,4-npucoeguHeHve.  lNonnmepunsauns
CONPSHKEHHBIX AneHoB. CNoco6bl NOMYyYeHUs U MPUMEHEHWE anKaMEHOB.

ANKWHBI. TOMONOrMYeCcKnin pag anknMHOB, 06LWas gopmMyna, HOMeHKaTypa u
N30Mepusa. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN aIKMHOB, Sp-
rmépuamsaums aToMHbIX opbuTaneit yrnepoga. ®Pusmyeckme CBOMCTBA a/IKMHOB.
XUMMYeCKMe  CBOICTBA:  peakuuMn  MPUCOEAUHEHUSs,  AUMepu3aun  ”
TpUMepu3aummn, oOKUCIeHNs. KUCNOTHbIe CBOMCTBA a/IKUHOB, UMEHOLLMX KOHLIEBYIO
TPOWNHYHO CBS3b. KayeCTBEHHbIE peakLmMmn Ha TPOMHYHO CBA3b. Crnocobbl NoMyYeHms
N MPUMEHEHNE aNIKUHOB.

ApomaTtuyeckue yrneeogopoAbl (apeHbl). TOMOMOrMYecKUii psifi apeHoB,
o6Lasa opmyna, HOMeHKaTypa u U3oMepust. NEKTPOHHOE U NPOCTPaHCTBEHHOE
CTPOeHMe MoneKynbl 6eH30na. PU3NYeckme CBOWCTBA apeHOoB. XMMUYecKue
CBOWMCTBa 6EH30/1a U ero roMo/IoroB: peakummn 3ameLLeHns B 6eH30/IbHOM KOJIbLE U
YINeBOAOPOAHOM pajunkase, peakumMn MpUCOeANHEHUs, OKWUCNeHWe TOMOJIOroB
6eH3ona. [pefactaBneHne 06 OPWEHTUPYHOLLEM [EACTBUM 3aMecTUTEeNel B
GEH30/IbHOM KO/lbLie Ha npUMepe ankuibHbIX PaguKanoB, KapboKCWU/IbHOMW,
rMAPOKCUIbHON, aMWHO- W HUTPOrpynnbl, atoMoB ranoreHoB. OCOGEHHOCTM
XUMUYECKNX CBONCTB cTMpona. Monvmepusaums ctmpona. Cnocobbl NofyvyeHus u
MPUMeHEHNe apoMaTUYeCKMX Yr1eBoA40POA0B.

MpupoAaHbIA ra3. onyTHble HeTAHbIE rasbl. HepTb 1 €€ NponcxoxaeHue.
KameHHbIN yronb U NpofyKTbl ero nepepadboTkn. Crnocobbl nepepaboTkn HeQTH:



MeperoHka, KPeKMHr (TEePMUYECKUIA, KaTaSIMTUYECKUIA), PUDOPMUHT, MUPOINS,
[MpoAyKTbl NepepaboTKn HeTH, X MPUMEHEHUE B MPOMbILLIEHHOCTU U B ObITY.

["eHeTMYeCKas CBA3b MEXY Pa3/IMUYHbIMK Kiaccamu YrieBoL40pPOA0B.

ONEKTPOHHOE CTPOEHWE Ta/loreHnNpPou3BOAHbIX YINeBOAOPOLOB. Peakumm
3aMelleHNs  rajioreHa Ha  TUMAPOKCOrpynny, HUATPOrpynny, LuaHorpynmny,
amuHorpynny. JledCcTBMe Ha TraJloreHnpou3BoAHbIE BOLHOIO M CMUPTOBOIO
pacTBopa LWénoun. B3ammogeincTeme guranoreHankaHoB C MarHMeM U LUHKOM.
MMoHATME 0 METa/IN100PraHNYeCcKmX COeIHEHUSIX. Vcnonb3oBaHue
ra/loreHNnpPon3BOAHbIX YrNeBOAOPOLOB B ObITy, TEXHWKE W NpPU  CUHTE3e
OpraHM4yecKunx BeLLECTB.

IKCnepMMeHTa/IbHblE  MeTOAbl WM3Y4YeHWs BeWeCTB M WX MNPeBPaLLEHWA:
n3yyeHue (M3NYECKNX CBOMCTB YrIeBo40pO40B (PacTBOPMMOCTDL), Ka4eCTBEHHbIX
peakuuin yrneBofopooB pa3NYHbIX KnaccoB (0becLBeynBaHne OGPOMHON UK
MOLHOW BOAbI, pacTBopa MepMaHraHata Kaius, B3aMMOfeCTBUe aueTuieHa ¢
aMmMMavyHbIM  pacTBOpom okcuga cepebpa(l)), KayecTBEHHOE OOHapy)XeHue
yrnepoja W BOAOPOAA B OPraHMYecKUX BeLLEeCTBax, MOMlyYeHWe 3TuieHa W
M3y4yeHne ero CBOMCTB, O3HAKOMJIEHWE C KOMEKUMAMU «HedpTb» 1 «¥YTOoNb», €
obpasyamyM nnactMacc, KayyykKoOB W pe3uHbl, MOAENMPOBaHWE  MOJIEKY/T
YIr1eBOLOPOA0B U rasioreHnpon3BoAHbLIX Yr1eBOA0POL0B.

Kucaopoacoaep:xammue opranndecKkue cCoeJUHEHHS.

MpefenbHble OAHOATOMHble CnUPTbl. CTpoeHWe Monekyn (Ha npumepe
MeTaHoNna W 3TaHona). omonoruvyecknin psg, oblas dgopmyna, MU30Mepus,
HOMeHKNatypa W Knaccugpukaums. ®Pusnyecknme CBOMCTBA  MpefesibHbIX
OAHOATOMHbIX CNUPTOB. BoAopofHble CBS3M MeXay MosieKynamui CrvpToB.
XUMUYEeCKMe CBOWCTBA: peakuuMu 3aMelleHunsi, fervapartaumu, OKUCNEHWUS,
B3aUMOJENCTBME C  OpPraHMYeCKMMM M HEOpraHNM4ecKMMM  KMUC/OTaMu.
KauecTBeHHas peakumsi Ha 04HOaTOMHbIe CUPTbI. [leCTBME 3TaHOMa U MeTaHoNa
Ha opraHuMsm 4enoseka. Cnocobbl MOMYy4YeHUs M MPUMEHEHWE OAHOATOMHbIX
CMNMPTOB.

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

MHOroaTtoMHble CNUPTbl — 3TWIEHIIMKOMb U TNIMUEPUH. Pusmyeckne U
XMMUYECKNe CBOWCTBA: peakuun 3aMeLLeHns, B3aMMOAENCTBIE C OpraHNYecKMm
N HEopraHWYeCKMMM KUCNOTaMW, KayeCTBEHHas peakuMss Ha MHOroaTOMHbIe
cnupTbl. lMpefcTaBneHVe 0 MexaHu3Me peakuvii HYKNeo(hubHOro 3amMeLLeHus.
[enictBne Ha opraHusm 4enoseka. Cnocobbl MOMyYeHUS U MPUMEHEHUE
MHOr0aTOMHbIX CMUPTOB.

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



CBOWMCTB (beHona. KayeCTBEHHble peakumMun Ha eHos. TOKCUMYHOCTb (heHona.
Cnocobbl nofyveHns 1 npuMeHeHve eHona. deHonhopMasnbiermaHas cMorna.

KapboHWU/IbHbIE COBANHEHUS — anblernabl U KETOHbI. DNEKTPOHHOE CTPOeHMe
KapbOHU/IbHOW rpynnbl. FoMonornyeckne psaabl anbAerniaoB U KeTOHOB, 06Las
(hopmyna, M3oMepus M HOMeHKnaTtypa. PuU3MYeckme CBOWCTBA a/lbAervuaos U
KEeTOHOB.  XMMW4YecKuMe CBOWCTBA  albferMgoB U KETOHOB:  peakuuu
npucoeanHeHns. OKUCEHNe anbervaoB, KayeCTBEHHbIE peakumy Ha anbaernabl.
Crocobbl NoyvyeHns 1 NPMMeHeHWe anbaeruaos U KETOHOB.

OnOHOOCHOBHbIe NnpefenbHble KapboHOBble KMUCN0Tbl. OCO6EHHOCTU CTPOEHUS
MOMEKYN KapbOHOBBIX KACNOT. 13oMepust 1 HOMeHKNaTypa. ®u3nyeckne CBOMCTBA
O[JHOOCHOBHbIX MNpeAenbHbIX KapOOHOBbIX KWUCNOT. BoAOpOAHbIE CBA3N Mexay
MO/IeKylaMy KapboHOBbIX KMUCNOT. XMMUYECKME CBOMCTBA: KUC/IOTHblE CBOWNCTBA,
peakumsa atepudmkalmn, peakumm C yyacTUeM Yr/IeBOAOPOAHOIO pagmkana.
OCO6EeHHOCTM CBOMCTB MypaBbMHOW KUCNOTbl. [lOHATME O MPOM3BOAHBIX
KapbOHOBbLIX KUC/IOT — CMOXHBIX 3ghmpax. MHoroobpasve KapboHOBbIX KWUC/OT.
OC06eHHOCTM CBOWCTB HenpefebHbIX M apoMaTUyeCcKMX KapboHOBbLIX KWC/OT,
ANKAPO6OHOBbLIX KWUCNOT, MMAPOKCMKAPOOHOBbLIX KUCOT. MpeAcTaBUTeNn BbICLLIMX
KapbOHOBbIX KMWCMOT: CTeapuHOBas, NaJibMUTMHOBAS, OfIEMHOBAS, JuHOe8as,
JuHoAeHo8ast KNCNOTbl. Cnocobbl NOyYeHUs U NPUMEHEHNE KapOOHOBbIX KUC/OT.

CnoxHble 3agumpbl. Fomonornyeckuin pag, obwas gopmyna, M3oMepus u
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 Npupoje.

MbIN4 KaK COMM BbICLUNX KAPOOHOBbIX KUC/IOT, X MOIOLLiEe AeACTBIE.

Obulas xapakTtepucTuka yrnesonos. Knaccugpukaums yrnesonos (MoHo-, an-
N nonucaxapugbl). MoHOcaxapufibl: TNHOK03a, (PPYKTO3a, ranakrosa, pubosa,
Ae30Kcnpnbosa. Pusmnyeckre CBOMCTBA M HaxoXaeHue B npupoge. POTOCUHTES.
XMMMYeCcKne CBOCTBA I/THOKO3bI: peakLuun € y4acTUEM CMIMPTOBbIX U anbAerngHom
rpynn, CrnMpTOBOE M MOJIOYHOKUC/IOE 6poXKeHue. TpuMMeHeHWe T[/IOKO3bl, eé
3HaYeHVe B XXU3HeAeATe/IbHOCTM opraHusma. [ucaxapuibl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHasnMBaroLLMe N HEBOCCTaHaB/MBalOLLMe Aucaxapuabl. Mmaponus
Ancaxapuaos. HaxoxgeHne B npupode 1 npumeHeHune. MNonncaxapuibl: Kpaxman,
rMMKoreH wn uenntonosa. CTpoeHWe MakKpOMOSIEKY/T Kpaxmana, F/IMKOreHa W
Lenonosbl. Pu3Myeckne CBOMCTBA Kpaxmania W LEeIno3bl. XUMUYECKMe
CBOMCTBA Kpaxmana: rmaponus, KayeCTBEHHas peakuus ¢ 1MogaoM. XMMUYeCKue
CBOWMCTBA Le/I0/I03bl: TMAPONN3, MOMyYeHUe 3(MPOB Lenntno3sbl. MoHATHME 06
NCKYCCTBEHHbIX BOJIOKHaX (BMCKO3a, aLeTaTHbIN LLESK).



AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX MNpPeBpaLLeHNii:;
PacTBOPUMOCTb Pa3/INYHbIX CMMPTOB B BOAE, B3aUMOZENCTBME 3TaHO/Ia C HATPUEM,
OKWCNeHWe 3TWUMI0BOM0 CNUpTa B abferug Ha packasiéHHOW MefLHOW MPOBOJIOKE,
OKWUCNeHWe 3TWI0BOrO CNupTa AMXPOMAToOM Kasmsd (BO3MOXHO MCMOb30BaHWe
BUAEOMAaTEPMaIOB), KayeCTBEHHble peakuuy Ha anbgernabl (C rMAPOKCULOM
AnammuHcepeopa(l) wn  rugpokengom  mMeau(ll)), peakums  ravuepuHa  C
rugpokengom mMeau(ll), XMMuyeckne CBOWCTBA PacTBOpa YKCYCHOW KKCOTI,
B3aMMO/ENCTBME pacTBopa r/KO3bl ¢ ruapokemgom meau(ll), B3avmogencTamne
Kpaxmana C MOLOM, peLleHne 3KCNepuMeHTa/IbHbIX 334a4 no TemMam «CrnvpTbl U
(heHONbI», «KapboHOBbIE KMCNOTbI. CNOXHbIE 3(MPbI».

A30Tc0)1ep>lcamue OpPraHnvYe€CKue COCANHECHUA.

AMVHbI — OpraHMyecKue npousBoaHble ammuaka. Knaccugpmkauma aMmmHOB:
amaTMyecKme U1 apomaTtuyeckue; rMepBuUYUHbIe, BTOPUYHbIE U  TPETUYHbIE.
CTpoeHune Mosnekyn, obwas opmyna, M3oMepus, HOMeHKNaTypa n usnyeckue
CBOMCTBA. XMMWNYECKOe CBOWCTBA anNaTMyeCKMX aMMHOB: OCHOBHbIE CBOWCTBA,
a/IKUNNPOBaHKe, B3aMMOENCTBME MEPBUYHBLIX aMWUHOB C a30TUCTOWM KWUCNOTOMW.
Conn anknnammoHus.

AHUIVH — npeAcTaBUTeNlb aMWHOB apoMaTuyeckoro psga. CTpoeHue
aHWNnHa. B3avMHOe BAMAHWE Tpynn aTOMOB B MOJieKYsie aHUInHa. OCO6eHHOCTY
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. ®usnyecknme CBOMCTBA  aMUHOKWUCIOT.
XUMUYEeCKMe  CBOWCTBA aMMHOKMCNOT KaK  aM(OTEPHbIX  OpraHMyecKux
COEAMHEHWNIA, peakuMs MOJIMKOHAEHCaUMK, 06pa3oBaHMe MNenTUAHOW  CBS3W.
Buonornyeckoe 3HayeHne aMMHOKMUCNOT. CUHTE3 1 rMapoav3 NenTuAaoB.

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

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX MNpPeBpaLeHNiA:;
pacTBopeHve GenKkoB B BOfe, AeHaTypauus GefIKOB MpW HarpeBaHWM, LIBETHblE
peakuMnm Ha OGenku, pelleHWe IKCMePUMEHTa/IbHbIX 33dady Mo Temam
«A30TCcofepxaLllme opraHuyeckue COEANHEHNA» n «Pacno3HaBaHwue
OpraHNYecKmx CoeMHeHNN».

BricokoMoJ1eKyJISIpHbIE COeIUHEHMNS.

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



macca. OCHOBHble MeTOAbl CUHTe3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nosmmepu3aLms 1 NoIMKOHAeHcaUms.

MonvMepHble Matepuanbl. [lnactMaccbl  (MOAWITUEH, MOIMNPONWIEH,
MOMIMBUHUAXIOPUA,  MOAUCTUPO/,  NONUMETUIMETaKpUIaT,  MoAMKapooHaThbl,
NnonnaTuneHTepedTanar). YTunmsaumns 1 nepepadboTka nnacTuka.

AnacTomepsbl: HaTypasibHbIl KayuyK, CUHTETUYECKME KayuJyKu
(byTaaneHoBbIA, XNOPONPEHOBBI, U30MPEHOBBIN) Y CUNNKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (X10MOoK, LWEePCTb, LWENK), NCKYCCTBEHHbIE (BMCKO3a,
aLeTaTHOe BO/IOKHO), CUHTETUYeCKMe (KarnpoH 1 NnaBcaH).

Monnmvepsl crneumasnbHoOro Ha3Ha4eHus (TethnoH, KeBnap,
3N1EKTPONPOBOASALLME NONMMEPLI, BMopasnaraemble MOMMEpPDI).

JKCnepMMeHTalbHbIE MeTOAbl W3Y4YeHWs BeWEeCcTB W WX MNpPeBpaLLeHNiA:;
O3HaKOM/IeHMe C obpasuamy NPUPOAHbLIX U UCKYCCTBEHHbLIX BOSIOKOH, MacTmacc,
KayuyyKOB, peLleHVe 3KCMepuMeHTa/lbHbIX 3afady Mo Teme «Pacrno3HaBaHue
M1acTMacc 1 BOJIOKOH».

PacuéTHble 3ajaumn.

HaxoxaeHne MOneKynspHoi opMy/bl OpraHMyeckKoro COeAuHeHUs o
MacCOBbIM  [0MAM  3/1eMEHTOB, BXOAAWMX B €ro COCTaB, HaxO0XAeHue
MONEKYNAPHOW  (POPMY/bl  OPraHNUYeckoro CoeAuvHEHUs No Macce (0ObLEMY)
NMPOAYKTOB CropaHus, Mo KOMm4yecTBy BewlectBa (Macce, 06bEMY) MPOAYKTOB
peakuunm W/unnm MCXOAHbIX BELUECTB, YCTAHOB/IEHME CTPYKTYPHON (opmy/bl
OpraHM4yecKoro BeLecTBa Ha OCHOBE ero XMMMWYeCKMUX CBOMCTB WM CrocoboB
MoSlyyeHuns, OrpefesieHne [O0NM BbIXOAA NPOAYKTA peakuuy OT TeopeTUyecKu
BO3MOXHOT0.

MexnpeLMeTHble CBA3N.

Peannzauma mexxnpeameTHbIX CBA3e MPU U3YyYeHUN OpraHNYecKon XMMmm B
10 Knacce OCYLLECTB/ISETCA UYepe3 MCMO/b30BaHME KakK OOLMX eCTeCTBEHHO-
Hay4YHbIX MOHATUWA, TaK W MNOHATWUWA, MPUHATBLIX B OTAENbHLIX MNpeameTax
eCTEeCTBEHHO-Hay4HOro LMKna.

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHME, HAYy4YHbIA (aKT, rmnoTesa,
Teopus, 3aKOH, aHaIM3, CUHTE3, Knaccugukaums, HabnogeHne, WU3MEpPeHMUe,
3KCMePUMEHT, MOAE/b, MOZENMPOBaHME.

®du3mka: marepusi, aToM, 3MEKTPOH, MPOTOH, HENTPOH, MOJeKyna,
3HEpPreTMYeCKUin YpoBeHb, BELLECTBO, Teno, 0O0LEM, arperatHoe COCTOsIHWE
BeLLeCcTBa, (IM3NYECKMe BeNNYUHbI, efUHULbI WU3MEPEHUs, CKOPOCTb, 3HEprus,
macca.

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



(hoTOCMHTE3, [AbIXaHWe, OenKW, YrneBoAbl, >XUPbl, HYK/IEUHOBbIE KUCMOTI,
(hepMeHTHI.

["eorpadms: nosesHble UCKOMaeMble, TONNBO.

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

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMMUS

Teopeanecmle OCHOBBI XUMHMU.

AToM. CocTaB aTOMHbIX f4ep. XUMUYECKMin aneMeHT. M3oTtonbl. CTpoeHue
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  OpPOUTASISAM.
ONeKTPOHHbIE KOH(Urypaumm aTOMOB 3/IEMEHTOB NEepPBOro—4YeTBEPTOro NepuogoB
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 eproanyeckoil CUCTEMbI
XUMUYECKNX  3/IEMEHTOB C  COBPEMEHHOM  TEOpMei  CTPOeHWs  aTOMOB.
3aKOHOMEPHOCTW M3MEHEHWNS CBONCTB XMMUYECKNX 3/IEMEHTOB 1 06pa3yeMbiX UMW
MPOCTbIX W CMOXHbIX BewecTts Mo rpynnaMm W nepuojam. 3HayeHue
nepuogmyeckoro 3akoHa [1.11. 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, HANPaBIEHHOCTb U
HacbILLAEMOCTb KOBa/IeHTHOM CBA3W. KpaTHble CBA3W. BopgopofgHas CBS3b.
MeXXMoNeKynspHble B3aMMOenCcTBUS.

BaseHTHOCTb W Ba/leHTHble BO3MOXHOCTW aTOMOB. CBSA3b 3/1IEKTPOHHOM
CTPYKTYPbI MOJIEKY/T C UX FrEOMETPUYECKUM CTPOEHMEM (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  MOMIEKYNAPHOrO W HEMOMEKYNAPHOrO  CTPOEHUsA.  Twunbl
KPUCT/IINYECKUX PELLETOK (CTPYKTYP) U CBOWCTBA BELLIECTB.

[NoHATWE 0 AMCNEPCHbIX cucTemMax. VICTMHHBbIE pacTBopbl. [peacTaBneHue o
KONMonAHbIX pacteopax. Cnocobbl BblpaXeHUA KOHLUEHTpauuuM pacTBOPOB:
maccoBas 015 BELLecTBa B pacTBOpE, MONSAPHaa KOHLEHTpaums. HacbIWweHHbIe 1
HeHacbILEeHHbIe pacTBOPbI, PACTBOPMMOCTL. KpucTtannornapatsi.



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

Knaccnukaums XMMUYECKUX peakumii B HeOpraHMyecKon 1 opraHnyeckom
XUMUN. 3aKOH COXPaHEHUsi MacChbl BELLECTB; 3aKOH COXpaHeHWA W MpeBpaLleHuns
SHEPTUN NPU XUMNYECKNX peakumsax. Tennosble aeKTbl XUMUYECKUX peakLmi.
TepmMoXMMUYecKne ypaBHEHUS.

CKOpOCTb XMMWYECKOW peakunun, eé 3aBUCUMOCTb OT pas/IMyHbIX (hakTOpPOB.
["OMOreHHble 1 reTeporeHHble peakunn. Katanms n Katanmsatopsl.

Ob6paTtuMble 1 HeobpaTUMble peakumn. XMMMUYecKoe paBHOBecHe. KoHCTaHTa
XUMNYECKOTO paBHoBecuA. PakTopbl, BAUAIOLLME HA MOJIOXKEHME XUMUYECKOTO
paBHOBeCUs: Temnepartypa, AaBNeHNe N KOHLeHTpauMn BeLeCcTB, YY4acTBYHOLMX B
peakuun. MpuHuun Jle LWatense.

AnekTponutmnyeckasa auccouymaums. CunbHble M Cnabble  3MEKTPOMNTDI.
CteneHb Aamccouymaummn. Cpefa BOAHbIX PacTBOPOB: KUC/OTHasA, HeWTpasibHas,
wenoyHasa. BogopoaHblin nokasatens (pH) pacteopa. 'maponus coneid. Peakumm
MOHHOI0 06MeHa.

OKNCNUTENBbHO-BOCCTAHOBUTE/bHBLIE  peakumn.  CTeneHb  OKUCNeHus.
Okucnntenb W BOCCTaHOBWUTeNb. [lpoueccbl OKUCMEHMSA W BOCCTaHOB/IEHMA.
BaxHeliume OKUCUTENN W BOCCTaHOBUTENW. MeTog 3M1eKTPOHHOro 6anaHca.
ONeKTPo/IM3 pacTBOPOB U PacniaBoB BELLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX NpPeBpaLeHNiA;
pas3fNoXkeHWe Mnepokcuia BoAopoJa B MPUCYTCTBUM  KaTasms3atopa, MOZenu
KpUCTa/IIMYECKNX PELLETOK, NPoBeLeHM e peakLin MIOHHOIro 0O6MeHa, ornpegeneHve
Cpefbl pacTBOPOB C MOMOLULKD WMHAMKATOPOB, W3YyYeHWe BUAHUA PasINYHbIX
(haKTOPOB Ha CKOPOCTb XUMWYECKOW peakuum W MOJIOKEHNE XMMUYECKOro
paBHOBeCUS.

Heopranuuyeckast xumMusi.

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

Bogopoga. lMonyuyeHue, ¢usnyeckne M XMMUYECKME CBOWCTBA: peakuuu ¢
MeTalaMM M HemeTa/ilaMi,  BOCCTaHOBWTE/IbHblE  CBOWCTBa.  uapwvabl.
TonNNVBHbIE 3N1EMEHTHI.

[fanoreHbl. HaxoxgeHve B Mpupoge, Cnocobbl NonyyeHus, PU3NYECKME U
XMMUYecKne cBoWcTBa. ["asloreHoBOAOPOAbl. BaxkHelLLne KUCNOPOACOAepKaLlme
COeAMHEHUSA TaloreHoB. J1abopaTopHble U MPOMbILL/IEHHbIE CMOCO6bI MOMYyYeHUS
rasioreHoB. NprYMeHeHVe raloreHoB N X COefMHEHU.



Kucnopopn, 030H. JlabopaTopHble M MNPOMbILLMIEHHbIE CMOCOObLI MOMYyYeHNs
Kucnopoga. ®usmyeckne U XMMUYECKMe CBOIMCTBA UM MPUMEHEHWE Kucopoga u
030Ha. OKcuAbl 1 Nepokcnapbl.

Cepa. HaxoxpgeHve B npupoge, CMocobbl MonyyeHUs, U3NYECKME U
XMMunyeckne csoiictBa. Ceposogopoa, cynbguabl. Okcug cepbi(1V), okeug
cepbl(VI). CepHuctad M cepHas KWACNOTbl U MX cofnm. OCOBEHHOCTU CBOWCTB
CepHOM KncnoTbl. MpumeHeHWe cepbl 1 eé CoeANHEHWIA.

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

docdop. HaxoxaeHne B npupofe, cCnocobbl MonydeHUs, (U3NYECKUE W
XMMUYeckmne cBorcTBa. doctuabl U dochmH. Okemabl docdopa, ¢ochopHas
Kucnota u eé conu. MNpumeHeHne docdopa U ero coeamHeHnin. PocdopHble
yA06peHus.

Yrnepog, HaxoxaeHve B npupode. AJIOTPOMHblE  MOAUMDMKaLMK,
du3nyeckne N XMMUYECKMe CBOIMCTBA MPOCTbIX BELLECTB, 06pa3oBaHHbIX
yrnepogoM. Okcng yrnepopga(ll), okeng yrnepoga(lV), yronsHas kucnota u eé
CONMN. AKTMBUPOBaHHLIN Yrosnb, agcopéums. ®ynnepeHsl, rpageH, yrnepogHble
HaHOTPYOKW. TprYMeHeHNe NPOCTbIX BeLeCTB, 06pa30BaHHbLIX YriepoaoM, U 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 metansioB B Neprnognyeckoin cucteme XMMUYECKMUX 3/1EMEHTOB.
OCO6EeHHOCTM CTPOEHMS 3NEKTPOHHbLIX 000/104eK aTtomMoB MeTanioB. O6Lme
(m3nyeckne cBOCTBA MeTanNoB. pUMeHeHWe MeTanioB B ObITy N TEXHMKE.
CnnaBbl META/IO0B.

INEKTPOXMUMUYECKNIA  psAa  HanpsbkeHud  MeTannoB.  O6ume  cnocobbl
nony4veHuns MeTasI/oB: rmapomeTannyprus, NUpoMeTaNnyprus,
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
XMMUYEeCKNe CBOWCTBA, NPUMEHEHWE NPOCTbLIX BELLECTB U UX COeLUHEHWA.

Obuwan xapaktepuctuka metanio IIA-rpynnbl Mepuognyeckon CUCTeMbI
XUMUYECKNX 3/1IeMEHTOB. MarHuii 1 KanbUuuid: MofyyeHue, (U3NYecKue W
XVMUYECKMe CBOICTBA, MPUMEHEHME MNPOCTbIX BEWECTB U WX COeAVHEHWIA.
YKECTKOCTb BOAbI M CNOCOOLI €8 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 auxpomatsl, 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.

dPur3nYecKne N XMMUYEeCKne CBOMCTBA Mean N e€ coeauHeHWIA. TonyyeHne n
MPUMEHEHNE Mean 1 eé CoeJUHEHUI.

LIMHK: nony4yeHue, (U3NYECKMe N XMMUYeCKMe CBOMCTBA. AMQOTEpHble
CBOICTBa OKCMAa U r’MAPOKCMAA LUMHKA, TMAPOKCOKOMIIEKCHI LMHKA. MpuMeHeHne
LIMHKa 1 ero CoeIMHeHNIA.

IKCNepMMeHTa/lbHbIE MeTOAbl WM3Y4YeHWs BEWEeCTB M WX MNPeBPALLEHWIA:
n3yyeHne 00pasLLlOB HEMETa/INIOB, FOpPeHWe cepbl, (ocopa, Xenesa, MarH1A B
KUcnopode, W3y4vyeHne Konnekumm «MeTanibl UM CnnaBbl», B3anMOAENCTBME
LLEe/IOYHBLIX U LLe/IOYHO3EMENbHBIX META/INIOB C BOAOW (BO3MOXHO MCMO/b30BaHMe
BUEOMaTEPNa/IOB), B3aMMOLENCTBME LMHKA M >Kenesa C pacTBOpaMu KUCIOT Y
LLie/I04el, Ka4eCTBEHHbIE peakLMn Ha HeOpraHMYecKre aHMoHbI, KaTUOH BO0poAa
M KaTMOHbl MeTanfoB, B3aMMOAENCTBME TUAPOKCMAOB aNlOMUHMSA N LMHKA C
pacTBOpamm K1CNOT W LWeNIoYeld, pelleHne sKCrnepMmMeHTaIbHbIX 3a4a4 No Temam
«[anoreHbl», «Cepa 1 eé coeanHeHns», «A30T U (POCHop N UX COEAUHEHUS,
«MeTannbl rnaBHbIX NOArpynn», «MeTan/bl MO6OYHbLIX NOATPYMM».

XMMHUS U KU3Hb.

Ponb XuMun B 06eCneveHnn yCcTonumBoro pasBuTnsa venoeyecTtsa. MNoHsTHe
O HayyHbIX MeToAax MO3HaHMA W MEeTOLOMOrMN  HayyHOro WccnefoBaHuS.
Hay4yHble NPUHLMMNBLI OpraHn3aunm XMMMYecKoro npon3soAcTea. MpoMmbILLIEHHbIE
CNoco6bl NONYYeHUs BaXXHENLUMX BELLECTB (Ha NpuMepe NpPon3BOACTBA aMMUaKa,
CEPHON KUCNOTbI, MeTaHoMa). MpPOoMbILLNEeHHbIE CNOCOObLI NOMYyYeHUs MeTa10B U
CnniaBoB. XMMMWYECKOe 3arpsisHEHWe OKpPYXKatoleil cpefbl U ero nocnefcTsus.
Posb Xxnmnmn B 06ecrneyeHnr 3HePreTuYeckoin 6e3onacHoCTHU.

Xnmma M 300poBbe  YenoBeka. JlekapCTBeHHble cpefcTsa. [lpaBuna
1CMO0/Ib30BaHNA NEeKapCTBEHHbIX NPenapartoB. Posib XMMUKU B Pa3BUTUN MEAULIMHDI.



XUMMA NULLM: OCHOBHbIE KOMMOHEHTbI, NuLeBble f406aBKA. POnb XUMun B
obecneyeHMn NULLIEBOI 6e30MacHOCTMU.

KocmeTnyeckne u napromepHble cpefcTtsa. bbiToBas xumud. [MpasBuna
6e30MacHOro MCNonb30BaHNA MNpenapaToB ObITOBOM XUMWW B MOBCEAHEBHOM
XU3HN.

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

X1MUA B CeNbCKOM X0341CcTBe. OpraHnyeckue n MMHepasbHble YA00peHus.

CoBpeMeHHble KOHCTPYKLUMOHHbIE MaTepuasibl, KPacKu, CTEKIO, Kepamuka.
Matepuasbl gna 3NeKTPOHUKNA. HaHOTEXHONOTUN.

PacuéTHble 3ajaumn.

PacuéTbl: Macchl BellecTBa UM 06bEMa rasoB Mo M3BECTHOMY KO/IMYECTBY
BelecTBa, Macce mnay 06bEMY OAHOrO M3 Y4aCTBYHOLIMX B peakumu BELLECTB,
maccbl (06bEMa, KONM4YecTBa BeLLECTBA) MPOAYKTOB peakuun, ecim OfHO W3
BeLLecTB MMeeT npumecu, maccbl (00bEMa, KO/MMYeCTBa BeLLECTBA) MPOAYKTa
peakuun, ecim OAHO W3 BeWecTB [JaHO B BWAe pacTBopa C OrnpefenéHHoN
MaccoBOM [J0neil pPacTBOPEHHOIO BeLLecTBa, MacCOBOM [0NM W MONISPHON
KOHLEHTpauu BellecTBa B PacTBOpe, AO0MAM BbIXO4A MPOAYKTa peakuun ot
TEOPeTMYECKN BO3MOXKHOTO.

MexnpeAMeTHble CBA3N.

Peannzauma  MeXnNpeaMeTHbIX — CBA3e  MPU  M3YyYeHUM oO6Wern U
HeopraHM4yeckoim xmmmm B 11 Knacce OCyLLEeCTBNAETCS Yepe3 MUCMOob30BaHMe Kak
06LLMX eCTECTBEHHO-HaYYHbIX MOHATUIA, TaK U MOHATWIA, NPUHATLIX B OTAE/bHbIX
npeaMeTax eCTeCTBEHHO-HaY4HOro LMKna.

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHME, HAYYHbIA (PaKT, rmnoTesa,
Teopus, 3aKOH, aHann3, CUHTe3, Knaccugukaums, nepuoguyHocTb, HabntoaeHue,
N3MepeHne, IKCNePUMEHT, MOAE b, MOLENMPOBaHME.,

du3nka: Marepus, MUKPOMWUP, MaKpOMWp, artoMm, 3/1EKTPOH, MPOTOH,
HEWTPOH, NOH, U30TONbI, PaAN0aKTUBHOCTb, MOJEKYNA, SHEPTETUYECKUIA YPOBEHD,
BeLecTBO, Teno, 06bEM, arperaTHoe COCTOSIHME BeLecTBa, WAealbHbIA ras3,
(hn3nyecKme BENMUNHBI, eANHULbI M3MEPEHMS, CKOPOCTb, 3Heprus, macca.

Buonorus: Knetka, opraHn3M, sKocuctema, buoctepa, metabosim3m, Makpo-
N MUKPO3IEMEHTBI, 6ENKM, XXUPbI, YTIeBOAbI, HYKNENHOBbIE KNUC/OTbI, (DEPMEHTHI,
FOPMOHbI, KPYroBOPOT BELLECTB M MOTOK 3HEPrun B 3KOCMCTEMAX.

["eorpadma: MuHepasbl, rOpHbIE NMOPOAbI, NMOME3HbIE UCKOMaeMble, TOMANBO,
pecypcel.

TexHONorna: XMMmMYeckass NPOMbILLIEHHOCTb, MEeTayprus, CTPOUTENbHbIE
martepuaibl, CeNbCKOX03ANCTBEHHOE MPOM3BOACTBO, NULLEBAA MPOMbILLIEHHOCTb,
(hapmaLeBTNYECKASA MPOMBILLISIEHHOCTDb, NMPOV3BOACTBO KOCMETUYECKUNX



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



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA YT NNYBNEHHOM YPOBHE CPEAHEIO OBLWEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B CcOOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOA0OM B CTPYKType
JINYHOCTHbIX Pe3y/bTaTOB OCBOEHMSI npegMmeTa «XUMWsS» Ha YPOBHe CPeAHero
obLero 06pa3oBaHWA  BblfeNleHbl  Criefytolme  COCTaB/AOLLME:  OCO3HaHWe
00yy4aloLMMNCA  POCCUINCKOA TPaXKAAHCKON WAEHTUYHOCTW; TOTOBHOCTb K
CamMopasBUTUIO, CAMOCTOATE/IbHOCT N CaMOOMNpPeeneHunto; Hanmyme MoTMBaLun K
00YyYeHMIO; TOTOBHOCTb W CMOCOBGHOCTbL 0OYy4arloLMXCa PYKOBOACTBOBATHCA
NPUHATBIMXA B O6LLECTBE NpaBuiamm W HOpMamy  MOBEAEHUS;  Hanuume
MpPaBOCO3HaHWSA, 3KOJIOMMYECKOW Ky/bTYpbl; CMOCOOHOCTb CTaBUTb LIE/IN U CTPOUTD
YKN3HEHHbIEe MaHbl.

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHUA MpeaMeTa «XUMUS»  OTpaKarT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTe/IbHOW U MPaKTUYECKON [AeATesIbHOCTH
0byyaroLmxca B npoLecce peanmsauum 06pasoBate/ibHOM AeATeNIlbHOCTY.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHMS MpeAMeTa «XUMUSA»  OTpaxaroT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYeCKOW [AeATe/IbHOCTU
obyvaroLmxca B npotecce peannsaumm obpasoBaTesibHON AesTeNbHOCTU, B TOM
ymncre B YacTu:

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HaHMA 06yYatoLMMMNCA CBOMX KOHCTUTYLMOHHBIX NpaB 1 0613aHHOCTEN,
YBaXKEHUS K 3aKOHY ¥ NPaBONOPAAKY;

NpeacTaBNeHNs O COUMa/IbHbIX HOPMax W MpaBunax MeX/INYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;

FrOTOBHOCTM K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO3AaHuK
YUYeOHbIX MPOEKTOB, PELUEHMN YYebHbIX W MO3HaBaTe/bHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTU MOHMMATL WM MPUHMMATb MOTMBbI, HaMEPEHWUs, JIOTUKY W
aprymeHTbl ApYrux npv aHanse pasinyHbIX BUAOB yH4eOHOWN AeATENIbHOCTY;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LLEHHOCTHOIO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYECTBEHHOM XUMWUMW;

YB@KEHUS K MpoLeccy TBOpYecTBa B 006/1aCTM TEOPUM N MPAKTUYECKOro
MPUIOXKEHNA XUMWUW, OCO3HAHWA TOr0, 4TO [aHHble HayKM eCTb pe3ynbTaT
LJINTENbHBIX  HaGMOAEHUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHbIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;



MHTEpeca WM MNO3HaBaTe/IbHbIX MOTMBOB B MOJlyYEHWW W MOC/eAYHOLLEM
aHa/M3e MHgopMaumMm 0 nepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHOM
XUMUN;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI0 CO3HaHMSA, 3TUYECKOr0 MOBeLEHNS;

CMOCOBHOCTU OLIEHMBATL CUTYaLMW, CBA3AHHbIE C XUMUYECKUMW SIBNIEHUSAMMU,
N MPUHMMATbL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACL HA MOPa/ibHO-HPaBCTBEHHbIE
HOPMbI 1 LLleHHOCTH;

FOTOBHOCTM OLeHMBaTb CBOE NOBeAeHME W MOCTYMNKU CBOMX TOBapuLlen C
MO3ULMIA HPABCTBEHHbIX U NPaBOBbLIX HOPM M C YYETOM OCO3HAHWUSA MOCNeLCTBUN
MOCTYMKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e30macHOro ob6pasa  XKWM3HW,
HeoO6X0AMMOCTN OTBETCTBEHHOIr0 OTHOLUEHUS K COBCTBEHHOMY (hM3MYECKOMY W
MCUXNYECKOMY 3[10POBbLHO;

cobMofeHNa npaeun 6e30MacHOro obpalleHnsi ¢ BellecTBamy B ObITy,
MOBCeAHEBHOW XW3HW, B TPYL0BOIN AeATENIbHOCTH;

MOHMMaHWA LEHHOCTW MpaBUN  WMHAMBUAYaIbHOMO W KOJIIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaUMAX, YTPOXKAIOLLMX 340P0BbLIO N XKN3HW NOLEN;

0CO3HaHWA NOCNEACTBUIA U HEMPUATUA BPefHbIX MPUBbIYEK (YNoTpebneHns
aJIKorons, HapKOTUKOB, KYPeHNS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATMBHOW  KOMMETEHTHOCTM B Y4YeBHO-MCCNefoBaTe/IbCKoM
[eATeNIbHOCTK,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTWBHOE Yy4yacTMe B pelleHWM NpakTUyYecKnx 3agad
coLManbHOM HanpaBneHHOCTHM (B pamKaxX CBOEro Knacca, LUKO/bI);

MHTepeca K NpakTUYecKoOMy 13y4YeHMHo Npoteccuid pasiniyHoro poga, B TOM
4mcre Ha OCHOBE NPUMeEHEHWS NPeAMETHbIX 3HaHWIA N0 XUMUU;

YBaXKEHUS K Tpy4Y, No4aM Tpyaa 1 pesynbTaTtaM TPYL0BOW AeATeIbHOCTH;

FrOTOBHOCTM K OCO3HaHHOMY Bbl6OpY WHAMBUAYATIbHON  TPaeKTopUM
o6pas3oBaHus, 6yayuleit npodeccun U peanmnsaumm COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM SIMYHOCTHbLIX MHTEPECOB, CMOCOOHOCTEN K XUMMUKN, UHTEPECOB U
noTpebHOCTel 06LLECTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

3KOJIOTUYECKM Lief1Iec000pa3HOro OTHOLLEHWA K MpUpPoge KakK WUCTOYHMKY
CYLLIeCTBOBAHMSA XKN3HN Ha 3eMIE;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYeCKUX Npobsem, BAUAHWS
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOI U COLMabHON cpespl;



OCO3HaHUS HeobXOAMMOCTN  WUCMOMb30BaHUA  JOCTUDKEHUA XUMUKU  ANs
peLLEeHNs BOMPOCOB paLyoHa/ibHOro NPYPOA0MNO/b30BaHNS;

aKTVBHOIO  HeNpuATMS  [ENCTBWIA, MPUHOCALLUMX Bpef  OKpyXKatoLlel
MPUPOAHOIA Ccpefe, YMeHUS MPOrHO3MPOBaTb HebnaronpuATHbIE 3KOMOrMYecKume
MocneCcTBUA NPeAnpUHUMaEMbIX AeCTBUA 1 NpesoTBpaLlaTh UX;

Ha/IM4MA PasBUTOr0 3KOSIOrMUYECKOro MbILLMIEHUS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeNIbHOCTH 3K0NOrMYECKOA Hanpas/IEHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHON, KOMMYHUKATUBHON M COLManbHOM
MPaKTMKe, CMOCOOGHOCTM W  YMeHWA aKTUBHO MNPOTMBOCTOATb  WAE0NOrUM
Xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MVPOBO33PEHUNS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHKO pPa3BUTUS
HayKM 1 06LLeCTBEHHOWN NPaKTUKMK;

MOHMMaHWSA CNeUUdUKA XUMUN KaK HayKu, OCO3HaHWA €€ ponv B
(hopMMpOBaHMM  PaLMOHAILHOTO Hay4HOr0 MbIW/IEHNS, CO3A4aHWM LENOCTHOrO
NpeacTaBneHNs 06 OKPYXKaloLEM MUPE Kak O efMHCTBE NPUPO/bl U YENOoBeEKa, B
MO3HaHWN MPUPOAHBLIX 3aKOHOMEPHOCTEN W PELUeHUN NPO6AEM COXPaHeHWS
MPYPOAHOro paBHOBECUS,

y6eXXaEHHOCTM B 0CO6G0OM  3HAYMMOCTM  XUMWUM [N COBPEMEHHOM
UMBMAM3aUMN: B €€ TYMaHWUCTUYECKON HanpaBfeHHOCTM W BaXKHOM ponu B
CO3[aHnM HOBOW 6a3bl MaTepuanbHOW KyNbTypbl, B PeELIeHMU T106anbHbIX
Npo6neM YCTOMYMBOrO Pa3BUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MULLEBOM N 3KOIOTMYECKO 6e30MacHOCTU, B Pa3BUTUN MeULMHbI, 06ecnevyeHnm
YCNOBMWI YCMELUHOMO TPyAa M 3KOOTMYECKN KOM(OPTHOM YKU3HWN KaX0ro YseHa
006LLecTBa;

eCTECTBEHHO-Hay4HOW FPaMOTHOCTW: MOHMMaHWA  CYLLHOCTU MeTOOB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHBLIX HayKaX, CMNOCOGHOCTW UCMO/b30BaThb
MoslydaeMble 3HaHUS 418 aHan3a U 00BACHEHWNS SBIEHUIA OKPY)KatOLLEro Mupa u
MPOMCXOAALLMX B HEM M3MEHEHWIA, YMEHUS fenaTb 060CHOBaHHbIE 3aK/THYEHNS Ha
OCHOBE Hay4YHbIX (AKTOB U WMEKLMXCH fAaHHbIX C UEnbl  MoMyYeHns
AOCTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOSATE/IbHO MCMO/Mb30BaTh XUMUYECKME 3HaHMSA [ANA
peLLeHns Npo6eM B peasibHbIX XXN3HEHHbIX CUTYaUNsX;

NHTepeca K NO3HaHM0, UCCNeaoBaTeNIbCKON AeSTENbHOCTY;

rOTOBHOCTM W CMOCOOGHOCTM K  HenpepbiBHOMY  06pas3oBaHuW0 U
CaMo06pa3oBaHNI0, K aKTUBHOMY MO/IyYEHUIO HOBbLIX 3HaHWA NO XWMUKU B
COOTBETCTBUM C XKXMU3HEHHBLIMW NOTPEOHOCTAMMU;

NHTepeca K 0COGEHHOCTAM TpyAa B pas3MYHbIX cpepax NpodeccroHanbHOM
[eATeIbHOCTW.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3y/nbTaTbl OCBOEHWSA MPOrpamMmMbl MO XMMUWU Ha YPOBHE
cpefHero 06LLero 06pasoBaHNs BK/IOYAKOT:

3HaYMMble AN POPMMPOBAHMA  MUPOBO33PEHUS  0OyvatoLmXcs
MeXANUCLMNIMHapHbIe (MeXNpeaMeTHbIe) 06LLeHay4YHble MOHATUSA, OTpaxarome
LIeNOCTHOCTb HAy4YHOW KapTUHbI Mupa W Cneunpuky MeToLOB MNO3HaHWA,
MCNONb3YeMbIX B €CTECTBEHHbIX Haykax (MaTepws, BELLECTBO, 3HEPrus, SB/EHUE,
Mpouecc, CUCTeMa, HayUHbIin akT, NPUHLWM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccnefoBaHne, HabMo4eHVE, U3MEPEHUE, IKCMIEPUMEHT 1 Apyrue);

YHUBepCa/ibHble Y4YeOHble AeACTBUA (Mo3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,

PErynsiTUBHbIE), obecneynBatoLLme (hopMmpoBaHue (hYHKLMOHa/IbHOW
rPaMOTHOCTU U COLManbHOM KOMMETEHLMM 0BYYatOLLIMXCS;
CNOCOOHOCTb obyyaromxcs NCMO/b30BaTh OCBOEHHbIle

MEXANCLUMNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHUSI U YHMBEPCa/IbHbIE Yy4YebHble
AECTBUA B NO3HABATENbHOW M COLMaIbHOM NPaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OTPaXatoT OBMafeHWe YHMBEPCa/IbHbIMM
Yy4YebHbIMM  MO3HaBaTeNbHbIMK,  KOMMYHUKATUBHbIMW W PErynsiTUBHbIMU
AEeACTBUAMMN.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccmartpuBaTtb €€ BCECTOPOHHE;

onpefenaTb LUenu [esTeNbHOCTW, 3aaBasd MapaMeTpbl U KPUTEPUM KX
[OCTVKEHWS, COOTHOCUTL pe3y/bTaTbl AeATe/IbHOCTM C MOCTaBEHHbIMU LENSMU;

MCNONb30BaTb MNP OCBOEHUWN 3HAHWIA MPUEMBI NIOrMYECKOro MbILEHUS:
BbIAENATb XapaKTepHble MPU3HAaKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,
1CMO/b30BaTb COOTBETCTBYIOLLME MOHATUA AN151 06BACHEHWS OTAEeNbHbLIX (JaKTOB U
SBNEHWN;

BblGMpaTb OCHOBaHUSA W KpUTepUM A4 KnaccurKaumm Bewlects W
XUMUYECKUX peakLni;

yCTaHaB/MBaTb  MNPUUYUHHO-CNEACTBEHHbIE  CBSI3M  MeXAy  M3y4vaeMbIMu
SIBNIEHUAMU;

CTPOMTb NIOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTMBHbIE, MO
aHanornu), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHUAX, POPMYNNPOBATH BbIBOAb! 1 3aKNHOYEHNS;

MPYMEHATb B MPOLECCe MO3HaHUS UCMO/b3yeMble B XUMUUA CUMBOINYECKME
(3HakoBble) Mogenn, NpPeobpas3oBbIBaTb MOAE/bHbIE NPeACTaBIEHNS — XUMUYECKWIA
3HaK (CMMBOJ) 3/MeMeHTa, XuMU4Yeckasd qopmyna, YpaBHEHME XUMUYECKOM



peakuMn — Npu peweHMn YYebHbIX MO3HaBaTeNbHbIX WM MPaKTUYECKMX 3afau,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE NPeACTaBNEHUS 415 BbISBIEHUS XapaKTePHbIX
MPU3HAKOB N3y4aeMbIX BELLECTB M XUMUYECKNX peaKLnii.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

B/lafleTb OCHOBaMW METO[O0B Hay4HOro MO3HaHWS BELLECTB U XMMUYECKUX
peakuuii;

(hopMynnpoBaThb Lienn 1 3afa4mn UccnefoBaHns, UCMob30BaTh NMOCTaB/IEHHbIE
M CaMOCTOATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMeEHTa
MO3HaHMS M OCHOBbI 415 (hOPMUPOBAHWA TUNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

BNafleTb HaBblKamMy CaMOCTOSITENIbHOrO MMaHWPOBaHWA W NPOBEAEHNS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUS HabnogaTh 3a X040M
npouecca, CamoCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTaT, (hopMy/MpoBaTb
0606LLeHNSA 1 BbIBOALI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaToB UCCNeL0BaHUS,
COCTaB/siTb 060CHOBaHHbIV OTYET O NPOAeNaHHON paboTe;

npuobpetatb OMbIT YYEHWUYECKOM WCCNeAoBaTENbCKON U MPOEKTHOWN
[eATeNbHOCTN, MNPOSBNATbL CMOCOOHOCTb W TOTOBHOCTb K CaMOCTOSATE/lbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYeCKMX 3afa4y, MPUMEHEHMIO Pas/INYHbIX
MEeTO/0B NMO3HaHWS.

3) pabora ¢ uHpopmMaumei:

OpPVEHTMPOBATLCA B Pa3IMYHbIX UCTOYHUKAX WHDoOpMaumMm  (HayyHo-
nonynspHas fmTepatypa XUMWYECKOro COofepXKaHus, CrpaBo4YHble nocobus,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb UHOPMALUIO Pa3INyHbIX BMAOB U (OPM
npeacTaBneHuns, KPUTUYECKM OLeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHATb Pa3/IMYHbIE METOAbLI MPY MOUCKE U
oTOope MHMOpMauMK, HEo6XOAUMON [ANA  BbIMNOSHEHUS  Y4ebHbIX  3ajad
onpeaenéHHoro Tuna;

nprobpeTaTb OMbIT WCMNOMb30BaHNUSA MHHOPMAaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/OMNI 1 Pa3NNYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSATE/IbHO  BbIOMPaTb  ONTUMa/IbHYO  (DOpPMY  MpefcTaB/ieHUs
NH(opMaL MK (CXeMbl, rpadnku, guarpaMmbl, TabanLbl, PUCYHKN N OpYTUe);

MCMONb30BaTb Hay4HbI $3bIK B KayeCcTBe CpeAcTBa npu pabote ¢
XVMUYECKOW  MHGOPMaUMeRn: NPUMEHATb  MEXMpPeAMETHbIE  ((hM3MYecKme Wu
MaTemMaTnyecKme) 3Hakn 1 CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

nCcnosb3oBaTb 3HAKOBO-CMMBO/TMYECKMNE CPEACTBA HarnaaHOCTHW.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a/1aBaTb BOMPOChI MO CYLLECTBY 06CY»X/aeMOii TeMbl B X0fe Avanora u/vnu
OVCKYCCUK, BbICKa3blBaTb Ueu, (hopMynMpoBaTb CBOM NPesIoKeHs
OTHOCUTENbHO BbINOMHEHUS NPeJIOXKEHHON 3a4aun;

BbICTYNaTb C MNpe3eHTauuel pe3ynbTaToB MO3HaBaTe/lbHOW [AesiTeNlbHOCTH,
MOyYEeHHbIX CAMOCTOSATENNIbHO UM COBMECTHO CO CBEPCTHUKAMM NP BbIMNO/THEHNN
XUMWYECKOTO 3KCMEePUMEHTa, NPaKTUYeCKON paboTbl MO UCCMeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm y4ebHOro npoekTa, 1 (hopMynnpoBaTh BbiBOAbI
No pesy/nbTaTam MNPOBeAEHHbIX UCCMeA0BaHWUA MYyTEM COrfacoBaHUsi NO3NULMIA B
XoAe 06CyaeHnsa 1 06MeHa MHEHUAMN.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATE/IbHO M/IAHUPOBaTb W OCYLLECTB/IATb CBOK MO3HaBaTe/IbHYHO
[eATeNbHOCTb, Onpefenss eé uennm W 3adadvn, KOHTPOAMpoBaTb U MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii  anropuTm  AeACTBUIA  NpK
BbIMO/IHEHUM Y4YebHbIX W WCCNnefoBaTeNlbCKUX 3aday, BblbMpaTb Hambonee
3PQEKTMBHbIA CNOCO6 WX peweHnss ¢ Y4ETOM MOMYYEHUS HOBbLIX 3HAHWIA O
BELLECTBAX M XUMUYECKUX peakUmsiX;

OCYLLECTBNATb CaMOKOHTPO/b [AeATE/IbHOCTM Ha OCHOBE CamoOaHanuM3a W
CaMOOLIEHKMN.

INPEJIMETHBIE PE3YJIBTATBI

MpeameTHbIE pe3ynbTaTbl OCBOEHMSI NPOrPaMMbl MO XUMWUW Ha YrNy61EHHOM
YPOBHE Ha YpPOBHe CpefHero o6Llero obpa3oBaHWA BK/IHOYaAKOT crneunguyeckmne
ANs y4ebHOro npeameTta « XMMms» HaydHble 3HaHWS, YMEHWS 1 CNOCOObLI AENCTBWIA
MO OCBOEHMIO, UHTEPMNpEeTaLUMM 1 npeobpa3oBaHMIO 3HAHWIA, BUAbI AEATENbHOCTM
MO MOSIYyYEHMNHO HOBOrO 3HAHUS N MPUMEHEHUIO 3HAHWIA B Pa3INYHbIX YUYEOHbIX
CUTYaUUAX, a TaKXKe B PeasibHbIX XXMU3HEHHbIX CUTYaLMsX, CBA3AHHbIX C XUMUEN. B
nporpaMMe MO XUMWM NpeAMeTHble pe3ynbTaTbl MNPEeACTaBfeHbl MO  rodam
N3yYeHus.

10 KJIACC

MpegmeTHble  pe3ynbTaTbl  OCBOEHWA Kypca «OpraHu4yeckas XuMus»
OTpaXKatoT:

ChOpMMPOBAHHOCTb MPEeACTaBNEHUNA: O MEeCTe M 3HAYeHMU OpraHNYecKoWn
XUMUN B CUCTEME E€CTECTBEHHbIX HayK W eé posnm B 06ecnevyeHun yCToM4MBOro
pasBUTUS YeN0BeYeCcTBa B pelleHnn Npobnem 3KOM0rMYeCKon, aHepreTyeckom u



MYLLeBoin 6e30MacHOCTY, B PasBUTUA MeAVLUHbLI, CO3[4aHMN HOBbLIX MaTepuasos,
HOBbIX MCTOYHWNKOB 3Hepruu, B obecneyeHum paunoHaIbHOro
MPUPOLOMO/b30BaHUS, B (DOPMMPOBAHUN MUPOBO33PEHNUA M OOLLE KyNbTypbl
yesioBeKa, a TakXke 9KOM0rMyeckM OOOCHOBAHHOIO OTHOLLEHUA K CBOEMY
3[0POBbLIO 1 NPUPOLAHON Cpefe;

BfafieHne  CUCTEMON  XMMMYECKMX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OCHOBOMO/araroLye NOHATUA — XMMUYECKUIA 3/IEMEHT, aTOM, AP0 U 3NeKTPOHHas
obofioyka aroma, S-, p-, d-aTOMHble Op6GWTanM, OCHOBHOE M BO30YXAEHHOE
COCTOSIHUA aToMa, ruMbpuam3aums aTtoMHbIX OopbuTasnein, WOH, MOoJeKyna,
Ba/IEHTHOCTb, 3/IEKTPOOTPMLATE/NILHOCTb, CTEMEHb OKMC/IEHUA, XUMUYECKAs CBA3b,
MOJ1b, MOSIAPHasA Macca, MONSPHbIA 00BbEM, YINepOAHbI CKeNneT, (PYHKUMOHaIbHAS
rpynna, pagukan, CTPYKTypHble ¢opMynbl (pa3BépHYTble, COKpALLEHHbIE,
CKeNleTHbIE), M30Mepus CTPYKTYpHast W MPOCTpaHCTBEHHasd (reoMeTpuyeckas,
ONTUYecKas), W30Mepbl, TFOMOMOrMYECKUIA psd, TOMOJIONK,  YrNeBOA0POAbI,
KUC/OPOJ- M a30TCOAepyKalliie opraHuyeckne COeAuHeHUs, MOHOMeEP, Nonmep,
CTPYKTYPHOE 3BEHO, BbICOKOMOEKY/NAPHbIE COEAMHEHUS; TEOPUW, 3aKOHbI
(nepvoanyecknin 3akoH [l. V. MeHzeneeBa, Teopus CTPOEHUS OPraHUYecKmx
Bewects A. M. byTnepoBa, 3aKOH COXpaHEHMA MacChl BELLECTB, 3aKOH COXPaHEHUA
W MpeBpaweHns 3SHEPrUM Mpu  XUMUYECKMX peakumsx), 3aKOHOMEPHOCTW,
CUMBOJ/IMYECKUIA A3bIK XMMUKN, MUPOBO33PEHYECKME 3HAHWA, NeXalle B OCHOBE
MOHUMaHNS NMPUUYUHHOCTM N CUCTEMHOCTM XUMUYECKUX ABMEHWNIA; NpeACcTaB/eHNs
0 MexaHM3max XMMWYECKUX peakuuid, TepMOAUHAMUYECKUX W KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTeKaHUs, O B3aMHOM BANAHWMX aTOMOB M Fpyrnn aTOMOB
B MOfeKynax (MHAYKTUBHbIA 1 ME30OMEPHbI apeKTbl, opueHTaHTbl | 1 Il poga);
(haKTONOrnMyeckme CBefeHUs O CBOWCTBAX, COCTaBe, MOSyYeHUN U 6e30MacHOM
MCMOMb30BaHUN BaXKHEMLLMX OpraHMYecKMX BELLECTB B ObITYy M MPaKTUYeCKOn
[EeATeNbHOCTM  YeNoBeKa,  OOWMX — Hay4yHbIX  MpUHUMNAX  XMMWYECKOro
npon3BocTBa (Ha Npumepe NPOM3BOACTBA MeTaHOo/a, NepepaboTKu HedhTL);

COPMMPOBAHHOCTb YMEHWIA: BbISBNATL XapaKTepHble MPU3HAKW MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHnK CoCTaBa, CTPOEHNS U CBOMCTB OPraHNYeCcKMX COeaNHEHWIA;

ChOpMUPOBAHHOCTb YMEHMWIA:

MCMO/b30BaTb XMMUYECKYHO CUMBO/IMKY A1 COCTaB/IEHNA MOMEKYNAPHbLIX U
CTPYKTYPHbIX (pa3BEpHYTbIX, COKPALEHHBIX U CKENETHbLIX) (POPMY/T OpraHUYecKnx
BELLEeCTB;

COCTaB/IATb YPaBHEHUSI XUMUYECKUX PeakLMii N pacKpbiBaTb UX CYLLHOCTb:
OKUCNNTENbHO-BOCCTAHOBUTENIbHBIX ~ peakuuMi  MOCpPeAcTBOM  COCTaB/IEHUSA
3NEKTPOHHOro GanaHca 3TUX peakuuii, peakuuMil WMOHHOro 06OMeHa MyTéM
COCTaB/IeHUs NX MOJIHbIX U COKPALLEHHBLIX NOHHBLIX YPaBHEHWIA;



M3roTaB/MBaTb MOZENM MOJIEKY/T OPraHNYeCKMX BELECTB A8 UANKCTpauum
NX XMMUYECKOr0 U NPOCTPAHCTBEHHOTO CTPOEHWS;

ChOpMMPOBAHHOCTb YMEHWIA: yCTaHaBNMBaTb MPUHALNEXHOCTb M3YYEHHbIX
OpraHM4yeckMx BeLecTB MO WX COCTaBy W CTPOEHWUO K OnpeaenéHHOMY
Knaccy/rpynne CcOeAMHEeHW, [aBaTb WM Ha3BaHMS MO  CUCTEMaTUYECKOM
HomeHknatype (IUPAC) v npuBoauTb TpUBMA/IbHbIE Ha3BaHWUA ANA OTAe/bHbIX
NpefcTaBUTENen OPraHNYeCcKMX BeLLeCTB (3TW/eH, aueTu/eH, TONYos, TIMLEPVH,
STUNEHTINKONb, (heHoN, (opmanbierns, auetasbaerng, aueToH, MypaBbuHas
KICNOTa, YKCYCHas KUCNoTa, CTeapMHOBas, O/lenMHOBasA, Na/lbMUTUHOBAA KUC/IOTbI,
FMWUMH, anaHuH, ManbTo3a, (PPYKTO3a, aHW/VH, AUBUHWUI, U30MPEH, X/IOPOMpPEH,
CTUPON N Apyrue);

COPMMPOBAHHOCTb  YMEHUSI  ONpPeaensTb BUA XWMWUYECKON CBA3M B
OpraHMyecknx CcoeauHeHnsaX (KoBasleHTHad W MOHHas CBA3b, O- W T-CBA3b,
BOZOpOAHas CBA3b);

COPMMPOBAHHOCTb YMEHMS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Bewlects A. M. bytnepoBa A5 06bACHEHNSA 3aBUCUMOCTI CBOWCTB
BeLLECTB OT UX COCTaBa M CTPOEHUS;

CPOPMMPOBAHHOCTL ~ YMEHWIA  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMMUYHBLIX MPeLCTaBUTENEn PasINYHbLIX
K1iaCCOB OpraHMYecKnX BeLLECTB: afikaHOB, LMK/I0a/1KaHOB, a/IKEHOB, aJIKaMeHOB,
a/IKNHOB, apoMaTU4eCcKUX YrneBoAopo4oB, CMUPTOB, a/bAernaos, KeTOHOB,
KapOOHOBbLIX KWUCMOT, NPOCTbIX U CMOXHbLIX 3MPOB, XXMPOB, HUTPOCOEANHEHNIA 1
aMWUHOB, aMWHOKWUCNOT, 06enkos, yrneesodoB (MOHO-, AW- W MOMMcaxapuaos),
WNKOCTPUPOBATb  TEHETUYECKYKD  CBA3b  MeXJy  HUMW  YpaBHEHUAMU
COOTBETCTBYIOLMX XMMUYECKUX PpeakumMid C WCMOb30BaHNEM CTPYKTYPHbIX
thopmyn;

ChOpMMPOBAHHOCTb YMEHUSI TMOATBEPXKAATb HA KOHKPETHbIX MpuMepax
XapaKTep 3aBUCUMOCTM pPeakLMOHHON CNOCOBHOCTY OPraHNYeCcKNX CoOeMHEHNI OT
KpaTHOCTW 1 TUMNa KOBaSIEHTHOM CBSi3W (O- U T-CBA3M), B3aMMHOI0 B/IMAHWSA aTOMOB
W rpynn aTOMOB B MOJIEKY/IaX;

ChopMMPOBAHHOCTb YMEHWNSA XapaKTepm3oBaTb MCTOUHUKN YI1EBOAOPOAHOIO
Cblpbst  (HepTb, NPUPOAHLIA Tra3, Yrosb), CNOCOObl ero nepepaboTkn W
MpaKTUYecKoe NPYMeEHeHVe NPOLYKTOB NepepaboTku;

ChopMMPOBAHHOCTb BNAaJeHNSI CUCTEMOM 3HAHWA O eCTECTBEHHO-Hay4YHbIX
MeTofax MO3HaHUA — HabMOAeHUN, N3MepPeHUn, MOAENMPOBaHNN, 3KCNePUMEHTe
(peaslbHOM U MbIC/IEHHOM) Y YMEHUSI MPUMEHSATb 3TW 3HAHUS;

COpMMPOBAHHOCTL  YMEHUS MPUMEHATb  OCHOBHble  Orepayuu
MbIC/IMTENbHOW [eATeIbHOCTU — aHaM3 W CUHTE3, CpaBHeHWe, 006006LLeHME,



cucTeMaTM3auuto, BbISIB/IEHNE NPUYNHHO-CNEACTBEHHbLIX CBA3EW — A1 U3YYeHUs
CBOWCTB BELLECTB Y XUMUYECKNX peakLnii;

ChOpMMPOBAHHOCTb YMEHWIA: BbISIBNATH B3aMMOCBS3b XMMUYECKUX 3HAHUN C
MOHATUAMU W NPeACTaBNEHNAMMN APYTrUX eCTeCTBEHHO-HaYUHbIX NPeaMeTOB [A/14
00siee  OCO3HaHHOIO MOHUMaHUA CYLHOCTU MaTepuasibHOro efuMHCTBa MUpa,
MCMO0/b30BaTb CUCTEMHbIE 3HAHUA MO OPraHWYecKonm XMMUKU AN OOBACHEHUS W
MPOrHO3MPOBaHUA ABMIEHWNIA, UMEIOLLMX ECTECTBEHHO-HAYUHYIO NPUPOAY;

CPOPMMPOBAHHOCTL  YMEHWI: MNPOBOAWUTL  PacyéTbl MO XMMUYECKUM
(hopmyniam 1 ypaBHEHUAM XMMUYECKMX PeakLMil C UCMO0/b30BaHMEM (DU3NYECKMX
Be/MUMH (Macca, OO6bEM ra3oB, KO/IMYECTBO BELLECTBA), XapaKTepu3yoLmX
BellecTBa C KOJIMYECTBEHHOM CTOPOHbI: PacyéTbl MO HAXOXAEHUD XUMUYECKOM
(hopmynbl BewlecTBa MO W3BECTHbIM MACCOBbIM [AO/IAM XUMUYECKUX 3/1EMEHTOB,
MPOAYKTaM CropaHus, NI0THOCTU ra30006pasHbIX BELLECTB;

CPOPMMPOBAHHOCTL YMEHWIA: NPOrHO3MPOBaTb, aHa/IN3MPOBATb U OLLEHMBATb
C MNo3nUMA  3KONOrmyeckorW  6Ge30nacHOCTM  MOCNeACTBUA  ObITOBON U
MPOV3BOACTBEHHOW  [eATE/IbHOCTM  YefioBeka, CBfA3aHHOW C  NepepaboTKoi
BELLLECTB, UCMO/b30BaTb MOMYYEHHbIe 3HAHWUA ANA NPUHATAA TPaMOTHbIX PeLUeHWi
Npo6sem B CUTYyaLMsX, CBA3aHHbIX C XUMUEN;

CPOPMMPOBAHHOCTL YMEHMIA: CaMOCTOSTENIbHO MaHMpoBaTb U MPOBOAUTL
XUMUYECKUIA 3KCMepuMeHT (MoMlydyeHne W Mn3yyeHWe CBOWCTB OPraHMYeckmx
BELLECTB, KayeCTBEHHble peakuuMn YrneBOAOPOAOB Pa3/IMYHbIX KMaccoB MU
KNCNOPOACOAEPXKALLMX OpraHMYecKMX BeLLECTB, pelleHre 3KCNepuMeHTabHbIX
3afla4 No pacno3HaBaHWIO OpraHMYeCKMX BeLecTB) C COOGMOAEHMEM MpaBun
6e3onacHoro obpalleHnsi € BellecTBaMM M nabopaTtopHbIM 060pYyA0BaHMEM,
(hopmynupoBaTb LeNb WUCCNefoBaHMs, NPeAcTaBnAaTb B pasIMYHOM  hopme
pe3ynbTaTbl 3KCNEPUMEHTA, aHAIM3MPOBaTb 1 OLLEHMBATL UX JOCTOBEPHOCT;

ChOpMUPOBAHHOCTb YMEHMWIA:

Co6/0aTh NpaBuia 3KOMOrMYECKUN Lien1ecoobpasHoro noBefeHNs B ObITY U
TPYAOBOW [eATE/NIbHOCTM B LENAX COXPaHEHWUSi CBOEro 3[0POBbS, OKPYXKatoLLEN
MNPUPOLHON Cpeabl U JOCTMXKEHUS €€ YCTONYMBOro pa3BuUTUS;

0CO3HaBaTb OMACHOCTb TOKCUYECKOro [eNCTBUS Ha >KUBble OpraHu3Mbl
onpeaenéHHbIX OpraHMYecKnx BeLecTs, NOHMMas cMbicn nokasarena MNAak;

aHa/IM3MpoBaTh Le1eco00pa3HOCTb MPUMEHEHUSI OpraHUYecKUX BeELLECTB B
MPOMbILLIEHHOCTM U B ObITY C TOYKM 3PEHNS COOTHOLLEHMS PUCK-M0/1b3a;

CPOPMMPOBAHHOCTb YMEHWIA: OCYLLECTB/IATL  Lie/IeHanpaB/ieHHbIA  MOUCK
XUMUYECKON NHJopMaL MM B pas/IMYHbIX UCTOYHMKAX (Hay4yHas 1 y4ebHO-Hay4Has
nnTepartypa, CPeacTBa MaccoBov MH(opMauun, VIHTEPHET 1 ApYrue), KPUTUYECKN
aHa/IM3MpoBaTb XMMUYECKYIO UH(OpMaLMIo, nepepadaTbiBaTb €& M MCMOMb30BaTb
B COOTBETCTBUM C NOCTaB/IEHHOW Y4ebHOW 3aaaqei.



11 KJIACC

MpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «OO6Was M HeopraHuMyeckas
XUMUSA» OTPaXKaroT:

CPOPMMPOBAHHOCTL MPEACTAB/IEHNIA: O MaTepuasibHOM €eAUHCTBE  MUpa,
3aKOHOMEPHOCTAX WM MO03HaBaeMOCTU SBMNEHWIA MPUPOAbI, O MeCTe W 3HaYeHUU
XMUN B CUCTEME €CTECTBEHHbIX HayK W eé ponv B 0becrneyeHnn YCTOMUMBOIO
pasBUTUS, B PeLUeHUN NPoBIeM 3KONOrMYECKOW, 3HEpreTMyecKom W MULLEBON
6e30MacHOCTW, B PasBUTUU MeAWLMHbI, CO34aHUU HOBbIX MaTepuanoB, HOBbIX
NCTOYHUKOB 3Hepruu, B 06ecreyeHMn pauyoHaIbHOro MpUpoLoMnosib30BaHNS, B
(hopMMpOBaHMM  MMPOBO33PEHUS U O6LLE Ky/lbTypbl 4enoBekKa, a Takxke
3KOJIOTMYeCKM 0OOCHOBAHHOIO OTHOLUEHMA K CBOEMY 3[0POBbl0 U MPUPOLHOMN
cpeae;

BNafleHne  CUCTEMOM  XMMMYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
OCHOBOMoO/araroLme MOHATUA — XUMWYECKWUA 3M1EMEHT, aToM, SAPO aToma,
N30TOMbI, 3N1EKTPOHHAsA 000/104Ka aTOMa, S-, p-, d-aTOMHble Op6UTaNN, OCHOBHOE U
BO30Y)KAEHHOE COCTOSIHUA atoma, rmopuamsaums aToOMHbIX opbuTanein, WOH,
MO/IeKy/Na, BaJIEHTHOCTb,  3/IEKTPOOTPULIATENIBHOCTb,  CTEMEHb  OKUC/IEHWS,
XMMUYecKas CBA3b (KOBa/IeHTHasdA, WOHHasA, MeTa//Inyeckas, BOLOPOAHAS),
KPUCT/IINYECKAs peLlBTKa, XMMUYecKas peakumsi, pacTBop, 3/1eKTPOSUTSI,
HE3NEKTPONNTLI,  3NIEKTPONIUTUYECKAA AMccouMaums, CTeneHb  Auccoumaumu,
BOJOPOAHLIN MoKasaTeflb, OKUC/UTENlb, BOCCTaHOBWUTE/b, TEMNOBON 3AgdeKT
XMMUYECKOW peakLmmn, CKOPOCTb XMMNYECKON peakLumn, XMMUYeCKoe paBHOBECUE;
TEOpuUn U 3aKOHbI (TEOpUsi 3NEKTPONIUTUYECKOW AMccoumauumn, nepuoamuyeckumin
3aKoH .M. MeHeneeBa, 3aKOH COXpPaHeHUA MacChbl BELLLECTB, 3aKOH COXPaHEeHNs U
NpeBpaLLleHns 3HEPTnN NP XUMUYECKUX peakumsaX, 3aKOH MOCTOSHCTBa COCTaBa
BELLECTB, 3aKOH [AeWCTBYIOLMX Macc), 3aKOHOMEPHOCTM, CUMBOJSIMYECKUIA S3bIK
XMUKM,  MUPOBO33PEHYECKME  3HAHWA, JfleXkalwe B  OCHOBE  MOHUMaHWA
MPUYMHHOCTM U CUCTEMHOCTM  XMMMWYECKUX  SBNEHWI;  COBPEMEHHbIE
NpefcTaBfeHUs O CTPOEHWWM BeLLecTBa Ha aTOMHOM, WMOHHO-MOEKYNSAPHOM W
HaAMONEKYNAPHOM  YPOBHSX; MpPeACTaBfeHUss O MexaHu3Max XMMUYECKMX
peakunin, TepMOAMHAMWYECKMX W  KUHETMYECKMX  3aKOHOMEPHOCTAX KX
MPOTEKAHUS, O XMMWYECKOM PaBHOBECUM, PacTBOpPax W AUCMEPCHbIX CUCTEMAX;
(hakTONOrMYeCKMe CBEAEHUS O CBOMCTBAX, COCTaBe, MOMyYyeHWM N 6e30MacHOM
NCMOMb30BaHUN BaXXHEMLUMX HEOPraHWMYeCKMX BELLECTB B ObITY U MPaKTUYeCKOM
[eATeNbHOCTN  YenoBeKa,  OOWMX — Hay4yHbIX  MpUHUMNAX  XMMWYECKOro
MPOV3BOACTBA;

ChOPMMPOBAHHOCTb YMEHWIA: BbISBMATH XapaKTepHble MPU3HAKW MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, UCMO/b30BATb COOTBETCTBYHOLLME MOHATUA MPU
ONUCaHUN HEOPraHNYeCKMX BELLLECTB U UX NPEBPALLEHNIA;



ChOpMMPOBAHHOCTb YMEHWUS WCMOMb30BaTb XMMMUYECKYH) CUMBOMIUKY [ANA
COCTaB/IeHMs  (JOPMYy/S1  BELUECTB W YPaBHEHMI  XUMUYECKMX  PeakLui,
cuctemaTnyeckyto HomeHknatypy (IUPAC) v TpuBuabHble Ha3BaHWsA OTAENbHbIX
BELLeCTB;

ChOpMMPOBAHHOCTb YMEHUSA OMpPefenaTb Ba/IEHTHOCTb W CTeMeHb OKUC/IEHUSA
XUMUYECKNX 3/1eMEHTOB B COEAMHEHMSX, BUL XMMUYECKON CBA3N (KOBasIEHTHas,
MOHHasA, MeTa/l/Inyeckasd, BOAOPOAHAasA), TUM  KPUCT/UIMYECKON  PeLLéTKu
KOHKPETHOrO BEeLLECTBa;

CPOPMMPOBAHHOCTL YMEHUSA OOBACHATb 3aBUCUMMOCTb CBOWCTB BeLecTB OT
BUAA XMMWYECKOWN CBSA3M W TUNA KPUCTa//IMYECKON PELLETKN, OOBMEHHbIA 1
[AOHOPHO-aKLENTOPHbIA MeXaHM3Mbl 06pa3oBaHns KOBaJIEHTHOWN CBA3M;

COPMMPOBAHHOCTb  YMEHWIA:  KnacCM(MumpoBaTb:  HeopraHM4yeckue
BeLLecTBa Mo MX COCTaBy, XMMUYECKME PeakLMmn Mo pas/IMYyHbIM Npu3Hakam (Ynicny
M COCTaBy pearvpyroLix BELLeCTB, TErn/JioBOMY 3PQeKTy peakumn, U3MEHEHWNIO
CTENEeHen OKWCNEeHUS 3/1IeMEHTOB, 06paTMMOCTM, Y4yaCcTUIO KaTaimsatopa W
APYrue); camoCTOATE/IbHO BblOMPAaTb OCHOBAHWUA M KpUTepUU A1 Knaccugukaumm
N3yyaeMblX BELLECTB N XMMNYECKUX peakLnii;

ChOpMMPOBAHHOCTb YMEHWNA PACKPbIBATb CMbIC/T NMEPUOLMYECKOro 3akoHa M.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
N MPOrHOCTUYECKYHO (DYHKLNN;

CPOPMMPOBAHHOCTL YMEHMIA: XapaKTepu30BaTb 3/EKTPOHHOE CTPOEeHue
aTOMOB M WMOHOB XUMWYECKUX 3/IEMEHTOB MepPBOro—4YeTBEPTOr0 MepuosoB
Mepuogmyeckor  cuctembl  A.A. MeHgeneeBa,  UCMOMb3ysS  MOHATUA
«3HEPreTNYecKne YpPOBHU», «3HEPreTUYeckKne MopypoBHU», «S-, pP-, d-aTOMHbIe
opbuTann», «OCHOBHOE W BO30Y)KAEHHOE 3HEpPreTUYecKme COCTOSHWUA aTomMa;
0OBACHATL 3aKOHOMEPHOCTN W3MEHEHUS CBOWCTB XUMWYECKUX 3/IEMEHTOB N UX
COeIMHeHWn no nepuofam W rpynnam [lepuognyeckoin cuctemsl . W.
MeHzerneeBa, Ba/leHTHble BO3MOXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBE CTPOEHUSA
NX 3NEKTPOHHBIX 060/10YEK;

CPOPMMPOBAHHOCTL  YMEHWI:  XapakTepu3oBaTb  (OnucbiBaTb)  06LiMe
XMMUYECKMe  CBOWCTBA  BELWECTB  Pas3/IMYHbIX  KaccoB,  MOATBEPXAaTb
CYLLLECTBOBaHME TEHETUYECKOW CBSI3N MeX[Y HeopraHuyeCcKMMW BeLecTBaMu C
MOMOLLbO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX peakLni;

COPMMPOBAHHOCTb  YMEHUSI  pPackpbiBaTb  CYLWHOCTb:  OKWUCUTENbHO-
BOCCTaHOBUTE/IbHbLIX PeakLmii MocpeACTBOM COCTaB/IEHWUSA 3/1EKTPOHHOro 6asnaHca
3TUX peakuuid; peakumi WMOHHOro O6MeHa MyTEM COCTaBNEHWA WX MOMHbLIX W
COKpALEHHbIX  WMOHHbIX  YpPaBHEHW;  peakuuin  TUAPOAM3A;  peakuui
KOMIN/1IeKCo06pa3oBaHus (Ha npumepe rmapoKCOKOMIM/IEKCOB LIMHKA N a/TIOMUHNSA);



COPMUPOBAHHOCTb  YMEHMS OOBACHATbL  3aKOHOMEPHOCTW  MPOTEKaHUA
XUMUYECKNX peakumii C YY4ETOM KX 3HEepPreTUYeCKMX XapaKTepuUCTUK, XapaKTep
N3MEHEHMSI CKOPOCTM XMMMWYECKON peakuMn B 3aBUCUMOCTU OT Pas/IMYHbIX
(haKTOpOB, a TaKXXe XapaKTep CMELLEHNA XUMUYECKOro paBHOBECUSA MOJ, BINSAHUEM
BHELLHWNX BO3AenCTBUIA (NpuHUmn Sle LLlaTtense);

COPMUPOBAHHOCTb  YMEHUSI  XapaKTepu3oBaTb XMMMUYECKME peakuumu,
nexkalie B OCHOBE MPOMbILL/IEHHOTO MOIyYeHNsT CEPHON KMCMOTbl, ammuaka,
06LMe Hay4yHble MPUHUMUMBI XMMUYECKUX MPOU3BOACTB; LieNecoobpasHOCTb
MPYMEHEHNS HEOPraHNMYeCKNX BeLEeCTB B MPOMbILLIEHHOCTU U B ObITY C TOYKM
3PEeHMSt COOTHOLLEHWNSA PUCK-MNO/b3a;

ChopMMPOBAHHOCTb BNafleHNsi CUCTEMOW 3HaHWIA O MeTofdax Hay4yHoro
MO3HaHWA SBNEHWUA NpUPoAbl — HabNOAeHMe, W3MepeHWe, MOAeNnpoBaHue,
3KCMEPUMEHT (peasibHbliA U MbIC/IEHHbIN), UCNO/b3YeMbIX B CTECTBEHHbIX HayKax,
YMEHUA NPUMEHSATb 3TN 3HAHWA NPU 3KCNePUMEHTa/IbHOM UCCNeA0BaHNM BELLLECTB
N ONnA OOBACHEHMS XUMWUYECKUX SABMEHWA, WMEKOWMX MeCTO B MNPUPOSE,
MPaKTUYECKOW AeAaTeNlbHOCTU YesloBeKa 1 B MOBCEAHEBHOW XKN3HN;

ChOPMMPOBAHHOCTb YMEHUSA BbISB/IATL B3aMMOCBS3b XMMUYECKMX 3HAHWUIA C
MOHATUAMU W NPeACTaBNEHNAMMN APYTUX eCTeCTBEHHO-HaYUHbIX NPeaMeTOB A/14
60/1ee 0CO3HaHHOIO NMOHUMaHUA MaTepUabHOro eAMHCTBa MUPA;

ChopMMPOBAHHOCTb YMEHMS NPOBOAMTL Pacyétbl: C  MCMO/Mb30BaHMEM
MOHATUIA «MaccoBas [0/ BelLecTBa B pPacTBOpe» U «MONSAPHAA KOHLEHTPaLns»;
Macchbl BellecTBa UM 06bEMa rasa rno M3BeCTHOMY KOJIMYECTBY BELLECTBa, Macce
M 06bEMY OHOr0 M3 Y4acTBYIOLMX B PeakuMu BeLLeCTB; TENI0BOro apekra
peakuuun; 3HayeHMs BOLOPOAHOrO rnokasaTens pacTBOPOB KWC/MOT W LLEoYeit ¢
M3BECTHON CTerneHb Auccoumaummn; Maccbl (06bEMa, KOMMYecTBa BeLLECTBa)
NPOAyKTa peakumun, ecnv OAHO M3 UCXOAHbIX BELLECTB JaHO B BWAe pacTBopa C
onpefenéHHOM MaccoBOM [0Me PacTBOPEHHOIO BELLECTBA WM AaHO B U30ObITKE
(MMeeT npumecK); AONM BbIXOAa MNPOAYKTa peakuun; OOBLEMHbLIX OTHOLLEHWI
rasos;

ChOPMMPOBAHHOCTb YMEHMIA: CaMOCTOSITENIbHO M/IaHMPOBaTb U NPOBOAMTH
XUMUYECKNA  3KCMepUMeHT  (NpoBefeHMe  peakuuMin  MOHHOIO  06MeHa,
MOATBEPXKAEHME KAYeCTBEHHOI0 COCTaBa HeOpraHMYeCKNX BELLECTB, OnpefeseHmne
cpedbl PacTBOPOB BELECTB C MMOMOLLbD WHAMKATOPOB, W3Y4YeHWe BUAHUS
pasNYHbIX  (PAKTOPOB Ha  CKOPOCTb  XUMWYECKOW  peakuuu,  peLleHune
aKCMepuMMeHTa/lbHbIX 33ga4 Mo Temam «MeTanibl» K «Hemetanibl») ¢
cobnofeHeM npasua 6e30nacHoOro obpatleHms ¢ BelecTBamy 1 nabopaTtopHbIM
obopygosaHmem,  (hOpPMynMpoBaTb  Leflb  MUCCMeAoBaHUs, MpPeAcTaBATb B
pasNNYHOM (hopme pe3y/bTaTbl SKCMEPUMEHTA, aHa/IM3MPOBaTb M OLIEHMBATL UX
[OCTOBEPHOCTb;



ChopMMPOBaAHHOCTb YMEHWIA: cO6Nt0AaTL NpaBusia Nosib30BaHNUA XUMNYECKOM
nocygoin un nabopaTtopHbiM 0060pyAOBaHMEM, OOpalleHUsi C BellecTBamMu B
COOTBETCTBMM C MHCTPYKLUMUAMU MO BbINONHEHWUIO N1ab0PaTOPHbIX XUMUYECKMX
OMbITOB, 3KOMOMMYECKN LenecoobpasHoro rnoeedeHNss B ObITY W TPYAOBOM
[eATeNbHOCTA B LIENSAX COXPaHEHMs] CBOEro 3[10P0BbS, OKPY)KAtoLLE NPUPOAHOWA
cpefbl W [OOCTMXKEHMS €€ YCTOMYMBOrO pas3BUTKS, OCO3HaBaTb OMAcHOCTb
TOKCMYECKOro AENCTBUS Ha XXMBble OpraHM3Mbl ONpPeaenéHHbIX HeopraHNUYecKnx
BeLLleCcTB, NOHMMaAa cMmbica nokasatens MAK;

COPMMPOBAHHOCTb YMEHWIA: OCYLLECTBNATL Le/IeHanpPaB/ieHHbIA  MOUCK
XMMUYECKOI MHopMaL MK B Pa3/IMUHbIX MCTOUYHMKAX (Hay4Has 1 y4ebHO-Hay4Has
nnTepaTypa, CPeAcTBa MaccoBOW MHGopmauun, VIHTEPHET 1 ApYyrue), KpUTUYECKN
aHaM31pPoBaTb XUMMYECKYHO MH(OpMaLMIO, nepepabaTbiBaTb €€ U UCMO/b30BaTh
B COOTBETCTBUM C NOCTaBNIEHHOM Y4eBHOW 3aaqei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
n/n NporpaMMbI Bcero Koutpoabhbie  TIpakruyeckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
MpeameT opraHMyYeckor Xumnn. Teopus http://files.school-
1.1 CTPOEHMS OpraHNYecKmx coeanHeHnin A. M. 8 collection.edu.ru
byTneposa
WToro no pasgeny 8
Pasznea 2. YrieBoaopoabl
21 MpefenbHble YrneBoAopoabl — ankaHbl, 5
LMK/I0a/IKaHbl
29 HenpegenbHble YrneBoAopoLbl: a/iKeHbI, 14 1
a/TIKajeHbl, aNIKNHbI http://files.school-
2.3 ApomMaTnyecKune yrneBoaopoab! (apeHsl) 8 collection.edu.ru
24 MpupoaHbIe UCTOYHMKM YTIEBOLOPOLOB U X 4
nepepaboTka
2.5 ["anoreHnponsBogHbIe YrneBo40p0A0B 4 1
WToro no pasgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 | CnunpTbl. ®eHoN 11 1
http://files.school-
3.2 KapboHu/bHble COeanHEHNSA: aNlbaerupl v 1 1 collection.edu.ru

KETOHbI. Kap6OHOBbIe Kncnotbl. CNoXHble




aumpbl. XKupbl

3.3 Yrnesofbl 9 1
Toro no pasgeny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
http://files.school-

4.1 AMUHbI. AMUHOKNCNOTbI. Benku 12 1 2 .
collection.edu.ru

WToro no pasgeny 12

Pa3zaea S. BeicokomoieKyIsipHbIe COeIHHEHUS
http://files.school-

51 BbICOKOMONEKYNApHbIE COeANHEHUSA 6 1 :
collection.edu.ru

WToro no pasgeny 6

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 102 3 6




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToma. MeprognyecKunii 3aKoH
11 n MNepnogmyeckas cucTema XMMNYECKUX 9
anemeHToB . . MeHaeneesa http://files.school-
12 CtpoeHue BelLecTBa. MHOroobpasme 11 1 collection.edu.ru
' BELLIECTB
1.3 XUMUYECKNEe peakuunm 19 1 3
WToro no pasgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 HemeTtannbl 31 1 3 http://files.school-
22 MeTannel 23 2 collection.edu.ru
Toro no pasgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/bl NO3HAHUA B XUMUN. XUMUA U 9
' XXW3Hb
WToro no pasgeny 9
OBLUEE KOJMMYECTBO YACOB N0 NPOrPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoauyecTBO 9acoB

Tema ypoka Bee Kontpoar  Ilpakrtuue

n/ HbIe CKHe
ro
n padoThI padoThI

Jlara
usyue
HUs

DJIeKTpOHHbIe N (pPoBbIe 00pa3oBaTebHbIE PeCypChl

MpeameT 1
3HayeHue
OpraHn4ecKoi
XUMUW,
npeLcTaBieHne 0
MHOroo6pasunu
OpraHnyeckmx
COeAMHEHWI

ONeKTPOHHOe
CTpOeHMe aToma
yrnepoja
(ocHoBHOE M
BO30Y>KAEHHOE 1
COCTOSIHUSA).
BaneHTHbIe
BO3MOXHOCTU
aToma yrnepoga

5.09

6.09

Hnmepaxmus «BaneHTHOCTW 1 CTENEHW OKWC/IEHNSA aToMa
yrnepoja B pas/inyHbIX COeANHEHNAX»
http://files.school-collection.edu.ru/dIrstore/2416af9b-aae9-
11db-abbd-0800200c9a66/ch10 02 05.swf

Xnmnyeckas
CBA3b B
OopraHnyecKmnx 1
COeNHEHNAX.
MexaHun3mbl

8.09



http://files.school-collection.edu.ru/dlrstore/2416af9b-aae9-%2011db-abbd-0800200c9a66/ch10_02_05.swf
http://files.school-collection.edu.ru/dlrstore/2416af9b-aae9-%2011db-abbd-0800200c9a66/ch10_02_05.swf

06pasoBaHus
KOBa/IeHTHOWA
CBS131, CNOCOObI
paspblBa CBsI3ei

Teopus cTpoeHus
OpraHNyecKmx
coeiMHeHunn A.
M. byTneposa

12.09

Texcm «OCHOBHbIE MOJIOXKEHNA TEOPUN CTPOEHUSA OPraHNYecKmx
coemHeHnin A.M. byTnepoBa»
http://files.school-collection.edu.ru/dIrstore/2416afa3-aae9-
11db-abbd-0800200c9a66/ch10 04 01.swf

Buabl nsomepuu:
CTPYKTYpHas,
NpOCTPaHCTBEHHA
A. DNEKTPOHHbIE
3(heKTbI B
MOsieKynax
OpraHNYecKmx
COeAVNHEHWI

MpeacTaBneHune o
Knaccudgukaumm un
cucTeMaTmyeckas
HOMeHKnaTypa
(IUPAC)
OpraHnyecKmx
BELLECTB

Knaccugmkaums
peakLuuin B
OpraHunyecKoi
XUMUK

Cuctematumsaums
1 0606L1eHNE

13.09

15.09

20.09

29.09

http://metodisty.com/uploads/file 20091030153015.ppt
Ipesenmayus PowerPoint«13omepns»
http://files.school-collection.edu.ru/dlrstore/2416afaa-aae9-

11db-abbd-0800200c9a66/ch10_05 01.swf

K/zaccuqbukauuﬂ opeanuvdecKux eeujecmse
http://files.school-collection.edu.ru/dirstore/2416af99-aae9-
11db-abbd-0800200c9a66/ch10 02 03.swf



http://files.school-collection.edu.ru/dlrstore/2416afa3-aae9-%2011db-abbd-0800200c9a66/ch10_04_01.swf
http://files.school-collection.edu.ru/dlrstore/2416afa3-aae9-%2011db-abbd-0800200c9a66/ch10_04_01.swf
http://metodisty.com/uploads/file_20091030153015.ppt
http://files.school-collection.edu.ru/dlrstore/2416afaa-aae9-%2011db-abbd-0800200c9a66/ch10_05_01.swf
http://files.school-collection.edu.ru/dlrstore/2416afaa-aae9-%2011db-abbd-0800200c9a66/ch10_05_01.swf
http://files.school-collection.edu.ru/dlrstore/2416af99-aae9-%2011db-abbd-0800200c9a66/ch10_02_03.swf
http://files.school-collection.edu.ru/dlrstore/2416af99-aae9-%2011db-abbd-0800200c9a66/ch10_02_03.swf

3HaHWi No Teme

10

A~NKaHbl:
rOMONOrNYECKNIA
psg, obwas
thopmyna,
HOMeHKNaTypa u
n3omMepus,
3N1EKTPOHHOE U
NPOCTPaHCTBEHHO
e CTpPOeHwue
MOJIEKYN

dusnyeckne n
XUMUYECKne
CBOWCTBa a/IKaHOB

3.10

4.10

Buoeoonvim «B3pblB METaHa C KUCMOPOA0M»
http://school-collection.edu.ru/catalog/res/0abb627d-4185-11db-
b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-
0800200c9c10&interface=pupil&class=53&subject=31

Buoeo «I"opeHve napagnHa B yCoBusAX U3bbITKa N HegocTaTKa
Kucnopoga»38
http://files.school-collection.edu.ru/dIrstore/0abb627f-4185-
11db-b0de-0800200c9a66/x10 061.swf

11

HaxoxpaeHune
a/IKaHOB B
npupoze.
Cnocobel
NonyyeHns u
npuMeHeHve
aJIKaHOB

6.10

12

LinknoankaHsol:
obLas gopmyna,
HOMeHKaTypa u
n3omepus,

10.10



http://school-collection.edu.ru/catalog/res/0abb627d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10&interface=pupil&class=53&subject=31
http://school-collection.edu.ru/catalog/res/0abb627d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10&interface=pupil&class=53&subject=31
http://school-collection.edu.ru/catalog/res/0abb627d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10&interface=pupil&class=53&subject=31
http://files.school-collection.edu.ru/dlrstore/0abb627f-4185-11db-b0de-0800200c9a66/x10_061.swf
http://files.school-collection.edu.ru/dlrstore/0abb627f-4185-11db-b0de-0800200c9a66/x10_061.swf

13

14

0COBEHHOCTH
CTPOEHUSA U
XUMUYECKNX
CBOIACTB,
Cnocoob!
NoNyYeHns u
NpYMeHeHVe

PelleHwne
pacyéTHbIX 3ajau
Ha onpejeneHune
MOJIEKY/IIPHON
(hopmy/ibl
OpraHn4ecKoro
BeLLecTBa o
MacCOBbIM [J0/ISIM
aToMOB
3/1EMEHTOB,
BXOLALLMX B €ro
cocTas.
CucremaTtunsams
1 06006LeHNe
3HaHWIA No Teme
ANKeHBI:
rOMO/I0rYeCKunin
psga, obuias
hopmyna,
HOMeHKaTypa,
3/IEKTPOHHOE U
NPOCTPAHCTBEHHO

1 11.10
Hnmepaxmus «CTpOeEHWE, HOMEHK/IaTypa nosiydeHue u
(h13nyeckme CBOMNCTBa»
http://files.school-collection.edu.ru/dlrstore/0abb8989-4185-
1 13.10 11db-b0de-0800200c9a66/x10 064.swf

Anumayus «O6pa3oBaHMe MONEKY/bl 3TUEHA»
http://files.school-collection.edu.ru/dlrstore/0abb898b-4185-
11db-b0de-0800200c9a66/x10 066.jpg



http://files.school-collection.edu.ru/dlrstore/0abb8989-4185-%2011db-b0de-0800200c9a66/x10_064.swf
http://files.school-collection.edu.ru/dlrstore/0abb8989-4185-%2011db-b0de-0800200c9a66/x10_064.swf
http://files.school-collection.edu.ru/dlrstore/0abb898b-4185-%2011db-b0de-0800200c9a66/x10_066.jpg
http://files.school-collection.edu.ru/dlrstore/0abb898b-4185-%2011db-b0de-0800200c9a66/x10_066.jpg

15

16

17

18

e CTpoeHwue
MOJIEKY/N.
CTpyKTypHasa n
LMc-TpaHc-
nsomepus
aJIKEHOB

dun3nyeckne n
XUMMYecKme
CBOWCTBA
aNIKEHOB.
Mpasuno
MapKoBHMKOBa

Cnocobbl
nony4eHns un
npUMeHeHne
a/IKEHOB

MpakTnyeckas
paboTa Ne 1 no
Teme "lNonyyeHwne
aTnneHa u
N3y4yeHue ero
CBOWACTB"

PeleHne
pacyéTHbIX 3ajau
Ha onpejeneHune
MONEKYNSAPHOM
(hopmy/ibl
OpraHn4yeckoro
BeLecTBa

17.10

18.10

20.10

24.10

MonuaTtunneH. Ero ceoincTea n NpuMeHeHue
http://files.school-collection.edu.ru/dlrstore/0abb898e-4185-

11db-b0de-0800200c9a66/01.jpg



http://files.school-collection.edu.ru/dlrstore/0abb898e-4185-%2011db-b0de-0800200c9a66/01.jpg
http://files.school-collection.edu.ru/dlrstore/0abb898e-4185-%2011db-b0de-0800200c9a66/01.jpg

ANKagneHbl:

ANKayeHbl 1 KayvyKu

COMPSHKEHHBDIE, 20MOI02UYeCKUll psi0, U30MePUsl, HOMEHKIAMYPA AJIKAOUEHOS.
M30/IMPOBaHHbIE, Xumuueckue ceovcmea 6)ima()uena 1.3 u uzonpena:

19 KYMyﬂVIPOBaHHble 25.10 ;zjzzzeuueafme 6p0MHOu 600bl, nojaumepusayusl 6 KayuyKku.
. OcobeHHoCTH http://files.school-collection.edu.ru/dlrstore/Oabbd7a5-4185-
9NIEKTPOHHOTO 11db-b0de-0800200c9a66/x10_094.jpg
CTPOEHUS Texcm «HOMeHKnaTypa afikagneHoB»

XUMUUecKe http://files.school-collection.edu.ru/dlrstore/241724d6-aae9-
cBOliCTRA 11db-abbd-0800200c9a66/x10_093.swf

20 CONPHKEHHBIX AHuMa_uu;z «O6pasoBaHV|_e MONeKy bl 6yTaaneHa 1.3»

http://files.school-collection.edu.ru/dlIrstore/Oabbd7ad-4185-
ANEHOB 11db-b0de-0800200c9a66/ch10 14 07.jpg

Hnmocmpayus «HaTypanbHbIA KayvyK»»
Choco6bl http:/files.school-collection.edu.ru/dlIrstore/24174bd1-aae9-
NOMYYeHIs! 1 11db-abbd-0800200c9a66/risunok.jpg

21 Hnmocmpayus «CTPOEHWE PE3NHbI»

MPVMEHEHNE http://files.school-collection.edu.ru/dlIrstore/Oabbd7a8-4185-
ankafieHoB 11db-b0de-0800200c9a66/x10_097.swf

AJKVHBL:

rOMO/IOrMYeCKunin

psa, obuias

thopmyna,

HOMEHKNartypa, Anumayus «OB6pasoBaHMe MOEKY/bI aLeTUNEHa

22 3M1EKTPOHHOE 1 http://metodisty.com/uploads/file_20091128192059.ppt#259,4
NPOCTPaHCTBEHHO
e CTpOeHwue
MOJIEKY,

(hm3nyeckme
cBOMCTBa
23 Xumunyeckue Buoeo «[loflyyeHmne aLeTuIeHa, ero XMMM4YecKre CBOMCTBax»



http://files.school-collection.edu.ru/dlrstore/0abbd7a5-4185-%2011db-b0de-0800200c9a66/x10_094.jpg
http://files.school-collection.edu.ru/dlrstore/0abbd7a5-4185-%2011db-b0de-0800200c9a66/x10_094.jpg
http://files.school-collection.edu.ru/dlrstore/241724d6-aae9-%2011db-abbd-0800200c9a66/x10_093.swf
http://files.school-collection.edu.ru/dlrstore/241724d6-aae9-%2011db-abbd-0800200c9a66/x10_093.swf
http://files.school-collection.edu.ru/dlrstore/0abbd7ad-4185-%2011db-b0de-0800200c9a66/ch10_14_07.jpg
http://files.school-collection.edu.ru/dlrstore/0abbd7ad-4185-%2011db-b0de-0800200c9a66/ch10_14_07.jpg
http://files.school-collection.edu.ru/dlrstore/24174bd1-aae9-%2011db-abbd-0800200c9a66/risunok.jpg
http://files.school-collection.edu.ru/dlrstore/24174bd1-aae9-%2011db-abbd-0800200c9a66/risunok.jpg
http://files.school-collection.edu.ru/dlrstore/0abbd7a8-4185-%2011db-b0de-0800200c9a66/x10_097.swf
http://files.school-collection.edu.ru/dlrstore/0abbd7a8-4185-%2011db-b0de-0800200c9a66/x10_097.swf
http://metodisty.com/uploads/file_20091128192059.ppt#259,4

CBOWCTBa
KMHOB

http://files.school-collection.edu.ru/dlrstore/0abbb09d-4185-

11db-b0de-0800200c9a66/x10_083.swf

24

25

26

27

28

KayecTBeHHbIe
peakuum Ha
TPOVHYO CBA3b
Cnocobbl
nony4eHns un
npUMeHeHne
a/IKWHOB

PeLleHwe 3agauv:
pacyéTbl No
YpaBHeHIO
XUMUYECKOM
peakumm
Cucrematumsaums
1 0606L1eHnEe
3HaHWI No Teme

ApEeHbI:
rOMO/IOrMYeCKunin
psa, obuias
thopmyna,
HOMeHK/aTypa.
SNEeKTPOHHOE U
NPOCTPaHCTBEHHO
e CTpoeHMe
MOneKyn 6eH3ona
1 TONyona, X
(hm3nyeckme
cBOMCTBa



http://files.school-collection.edu.ru/dlrstore/0abbb09d-4185-%2011db-b0de-0800200c9a66/x10_083.swf
http://files.school-collection.edu.ru/dlrstore/0abbb09d-4185-%2011db-b0de-0800200c9a66/x10_083.swf

29

XnmMmunyeckue

CBOICTBa dPEHOB:

peakuum
3aMelLLieHus

30

31

32

XnmMunyeckue

CBOWCTBa apeHOB:

peakLmm
npucoeanHeHNs,
OKUCneHne
romMonioroB
6eH30na

OcobeHHoCTH
XUMUNYECKUX
CBOICTB CTMpONa

PelueHne
PacYETHBIX 3ajau
Ha onpegeneHune
MOJIEKY/IIPHOM
(hopmy/ibl
OpraH14eckoro
BeLLlecTBa

Hoxzyqenue 5€H30]la U3z ceKcaHa u ayenmujeHa. Xumuueckue
ceolicmea 5€H30ﬂa.‘ copeHue, cajloceruposarnue, Hunmpoearue.
Ilpumenenue 6enzona
http://files.school-collection.edu.ru/dIrstore/24174bdc-aae9-
11db-abbd-0800200c9a66/ch10 16 01.swf

Buoeoonvim «HWTpoBaHMe 6eH30na»
http://files.school-collection.edu.ru/dIrstore/24174be8-aae9-
11db-abbd-0800200c9a66/benzola primenenie copy.jpg

33

Cnocobebl
Nnony4eHns un
NnpuMeHeHne
apeHoB

34

["eHeTnUecKas
CBA3b MeXay
pas/IMyHbIMM



http://files.school-collection.edu.ru/dlrstore/24174bdc-aae9-11db-abbd-0800200c9a66/ch10_16_01.swf
http://files.school-collection.edu.ru/dlrstore/24174bdc-aae9-11db-abbd-0800200c9a66/ch10_16_01.swf
http://files.school-collection.edu.ru/dlrstore/24174be8-aae9-%2011db-abbd-0800200c9a66/benzola_primenenie_copy.jpg
http://files.school-collection.edu.ru/dlrstore/24174be8-aae9-%2011db-abbd-0800200c9a66/benzola_primenenie_copy.jpg

Knaccamu

YrneBoLOPOA0B
PacuéTtbl no
YpaBHEHUSM
XUMUYECKNX
35 peakuui.
Cucremartmsauus
1 06006LeHNE
3HaHWIA No Teme
MpUpOaHBIN ras.
36 MonyTHble
He(TAHbIe rasbl
KameHHbI yronb
37 N NPOAYyKTbI €ro
nepepaboTKu
Benszun u nonssimue 06 oxmanoeom yucie
http://school-collection.edu.ru/catalog/res/41bd9379-166c¢-43de-
939e-cf0216d806d8/?from=8f5d7210-86a6-11da-a72b-
HeTb 1 cnocobbl 0800200c9a66&
eé nepepaboTKy. Buoeo «[JeMOHCTpaLs 3KCMNEPUMEHTa N0 U3YUYeHNIo CBOICTB
38 MNpumeHeHne HeqTn» _
MPOAYKTOB http://www.rusedu.ru/detail_4274.html
nepepaboTKM IIpezenmayus no meme
HedhT http://www.chemistry.ssu.samara.ru/album.htm
Unnrocmpayus «[eperoHka HedpTu»
http://www.chemistry.ssu.samara.ru/chem1/index1.htm
["eHeTMyYecKas
39 CBA3b MEXY

pasnnyHbIMn



http://school-collection.edu.ru/catalog/res/41bd9379-166c-43de-939e-cf0216d806d8/?from=8f5d7210-86a6-11da-a72b-0800200c9a66&
http://school-collection.edu.ru/catalog/res/41bd9379-166c-43de-939e-cf0216d806d8/?from=8f5d7210-86a6-11da-a72b-0800200c9a66&
http://school-collection.edu.ru/catalog/res/41bd9379-166c-43de-939e-cf0216d806d8/?from=8f5d7210-86a6-11da-a72b-0800200c9a66&
http://www.rusedu.ru/detail_4274.html
http://www.chemistry.ssu.samara.ru/album.htm
http://www.chemistry.ssu.samara.ru/chem1/index1.htm

Knaccamm
yrNeBoaopooB

40

41

42

43

44

["anoreHonpounsso
[Hble
yrneBo40POA0B:
3N1EKTPOHHOE
CTPOEHMUE;
peakuun
3amMelLeHms
rasioreHa

[OelicTBre
LLienIo4Yen Ha
ranoreHnpounsBos
Hble.
B3aumopgenictaue
AuranoreHanKaHo
B C MarHvem u
LIMHKOM

CucTemarunsaums
1 0606LLEeHnE
3HaHWIA No
pasgeny
"Yrnesogopopbl"
KoHTponbHas
paboTa rno Teme
"Yrnesogopoab!"
MpefenbHoble
O[JHOATOMHble
CNUPTBI:

Anumayus «O06pa3oBaHMe BOAOPOLHbIX CBS3EN MeXAY
MONeKynamm cnmpra»
http://files.school-collection.edu.ru/dlrstore/bed30099-8cff-



http://files.school-collection.edu.ru/dlrstore/bed30099-8cff-%2011db-b606-0800200c9a66/ch10_17_14.jpg

rOMO/IONMYECKIIA
psa, obuias
thopmyna,
CTPOEeHMe
MONEKY,
n3omepus,
HOMeHKNaTypa,
Knaccugukauums,
(hn3nyeckne
CBOICTBA

11db-b606-0800200c9a66/ch10 17 14.jpg

Hnmocmpayus «[1eACTBUE 3TaHOMa Ha OpPraHn3M»
http://files.school-collection.edu.ru/dlIrstore/bed3009a-8cff- 11db-
b606-0800200c9a66/ch10 17 15.jpg

45

Xnmunyeckne
CBOICTBA
npeaenbHbIX
0[IHOaTOMHbIX
CnupToB

Buoeoonvim «OKUCNEHWe 3TaHONA» (mecm Ha anKo2oub)
http://files.school-collection.edu.ru/dirstore/70100a16-6b4e-
aeld-748e-6534b12afcdd/index.htm

46

Cnocobebl
Nony4eHns u
npuMeHeHne
0[IHOaTOMHbIX
CnupTOB

47

MpocTble aupsbl:

HOMEeHK/1aTypa u
n3omepus,
0COGEHHOCTH
(PM3NYECKMX U
XUMNYECKNX
CBOWCTB

48

MHOroaTomMHble
CNUPTLI:

FﬂuuepuH KdkK npe()cmaeumeﬂb MHO2O0AMOMHbBIX CNUPMOE.
Kauecmeennas PeAKyUsl Ha MHO20ANOMHbLE CnNUpNbl.



http://files.school-collection.edu.ru/dlrstore/bed30099-8cff-%2011db-b606-0800200c9a66/ch10_17_14.jpg
http://files.school-collection.edu.ru/dlrstore/bed3009a-8cff-%2011db-b606-0800200c9a66/ch10_17_15.jpg
http://files.school-collection.edu.ru/dlrstore/bed3009a-8cff-%2011db-b606-0800200c9a66/ch10_17_15.jpg
http://files.school-collection.edu.ru/dlrstore/70100a16-6b4e-ae1d-748e-6534b12afcdd/index.htm
http://files.school-collection.edu.ru/dlrstore/70100a16-6b4e-ae1d-748e-6534b12afcdd/index.htm

49

50

51

52

53

3TUNEHTINKO/b U
FNINLEPVH, UX
(hm3myeckme n
XUMUYECKMe
CBOICTBa

Cnoco6bl
nony4eHns u
NpUMeHeHne
MHOr0aTOMHbIX
CnMpTOB

deHon: CTpoeHwue
MOJIEKY b,
(hm3myeckme
CBOWCTBaA.
TOKCUYHOCTb
(heHONa

XNUMUYecKne
cBoicTBa (heHoNa

Cnocobbl
nony4eHns un
NpUMeHeHne
(heHONa

MpakTnyeckas
paboTa Ne 2.
PeweHne
3KCNepUMeHTa/IbH
bIX 334a4 no Teme
"CnupTbl N

HpuMeHeHue 2iuyepuna Ha oCHose C80ﬂCWl6
http://files.school-collection.edu.ru/dIrstore/bed3009e-8cff- 11db-
b606-0800200c9a66/index mht.htm

Buoeo «KayeCTBeHHas peakums Ha (PeHOs»
http://files.school-collection.edu.ru/dlrstore/d7779893-8cff-

11db-b606-0800200c9a66/ch10 18 10.jpg



http://files.school-collection.edu.ru/dlrstore/bed3009e-8cff-%2011db-b606-0800200c9a66/index_mht.htm
http://files.school-collection.edu.ru/dlrstore/bed3009e-8cff-%2011db-b606-0800200c9a66/index_mht.htm
http://files.school-collection.edu.ru/dlrstore/d7779893-8cff-%2011db-b606-0800200c9a66/ch10_18_10.jpg
http://files.school-collection.edu.ru/dlrstore/d7779893-8cff-%2011db-b606-0800200c9a66/ch10_18_10.jpg

(heHonbI"

54

55

56

57

58

Cucrematmsaums
1 0606LLeHNE
3HaHWI NO Teme

Anbferngpl n
KETOHbI:
3/IEKTPOHHOE
CTpOeHwue
KapOOHW/bHOM
rpynnbl;
rOMO/IOrMyecKme
psabl, 06LWas
thopmyna,
n3omMepus 1
HOMeHKnartypa

Anbferngpl n
KETOHbI:
(hm3myeckme
CBOICTBa;
peakumm
npucoeguHeHNns
Peakuun
OKMCNEHUA 1
KayeCTBEHHblE
peaxumm
anbAernaos un
KETOHOB

Cnocobbl
nony4eHns

Buoeo «Peakuus “cepebpsHoOro sepkana’»
http://files.school-collection.edu.ru/dlrstore/d777989d-8cff-

11db-b606-0800200c9a66/ch10_19 09.jpg



http://files.school-collection.edu.ru/dlrstore/d777989d-8cff-%2011db-b606-0800200c9a66/ch10_19_09.jpg
http://files.school-collection.edu.ru/dlrstore/d777989d-8cff-%2011db-b606-0800200c9a66/ch10_19_09.jpg

anbaernios u
KETOHOB

59

OAHOOCHOBHbIE
npegenbHble
KapbOoHOBbIE
KWCNOThI,
0COBEHHOCTN
CTPOEHUS UX
MONEKyn

60

61

62

63

i3omepus n
HOMeHKnaTypa
Kap60OHOBbIX
KNCNOT, UX
(hm3myeckme
cBOMCTBA

XNMUYecKne
CBOWCTBA
npeaenbHbIX
0[JHOOCHOBHbIX
Kap6OHOBbIX
KUCnoT

OcobeHHOCTH
CBOWCTB
MYypaBbMHOW
KUCNOTbl.
MHoroo6pasue
Kap6OHOBbIX
Kncnot

OcobeHHOCTH




CBOWACTB:
HenpeaenbHbIX U
apoMaTUYeCcKmX
Kap6OHOBbIX,
[ANKapOOHOBbIX,
rMApPOKCMKap6oH
OBbIX KMCNOT.
MpencTaBuTenu
BbICLLNX
Kap6OHOBbIX
KncnoT

64

lNoHATME O
NMPOU3BOAHbIX
Kap6OHOBbIX
KncnoT

65

Cnoco6bl
nonyyeHns u
NpUMeHeHne
Kap6OHOBbIX
KncnoT

Ilpumenenue ykcycnou Kuciomoi
http://files.school-collection.edu.ru/dIrstore/d77798al-8cff-
11db-b606-0800200c9a66/ch10 20 02.swf

66

CnoxHble 3thmpbl:

rOMOIOrNYECKNIA
psg, obuias
hopmyna,
n3oMepus 1
HOMeHKnaTypa

67

dunsnyeckne u
XUMUYECKMe
CBOWACTBa 3(hMpoB



http://files.school-collection.edu.ru/dlrstore/d77798a1-8cff-%2011db-b606-0800200c9a66/ch10_20_02.swf
http://files.school-collection.edu.ru/dlrstore/d77798a1-8cff-%2011db-b606-0800200c9a66/ch10_20_02.swf

68

PelueHne
pacyéTHbIX 3afay:
Mo ypaBHEHMWHO
XUMUYECKOM
peakuum, Ha
onpejeneHmne
MOJIEKY/IIPHOM
(hopmy bl
OpraHM4YecKoro
BellecTBa

69

70

71

MpakTnyeckas
pabota Ne 3.
PelleHne
3KCMNEepPUMEHTabH
bIX 3324 Mo Teme
"Kap6oHoBble
KNCNOTbI.
CnoxkHble
aumpsbl”

YKnpbl: cTpoeHue,
(hm3myeckume n
XUMUYecKune
cBOMCTBA
(rmaponus)

OcobeHHOCTH
CBOWCTB XMPOB,
cofiepXKaLLmx
oCTaTKu
HenpeaenbHbIX

Xumuyeckue c8olicmea Hcupos: uopoaus (OmvlieHue) u
2UOpuUposanue HcuoKux sHcupos. llpumenenue xupos
http://files.school-collection.edu.ru/dlrstore/d777bfad-8cff-11db-
b606-0800200c9a66/ch10 21 03.jpg



http://files.school-collection.edu.ru/dlrstore/d777bfad-8cff-11db-b606-0800200c9a66/ch10_21_03.jpg
http://files.school-collection.edu.ru/dlrstore/d777bfad-8cff-11db-b606-0800200c9a66/ch10_21_03.jpg

XXUPHBIX KACNOT.
Xnpbl B npupoae

72

73

Mblina Kak conu
BbICLLINX
KapOOHOBbIX
KWCNOT, UX
MotoLLee
nevicTaue.
lNoHATME O
CUHTETMYECKNX
MOHIOLLMX
cpeacteax (CMC)
["eHeTnYeckasn
CBA3b
yrnesofopoAos 1
KWC/OPOACOAEPX
almx
OpraHNYecKmx
BELLIECTB

74

75

76

Pacuétbl no
YpPaBHEHMSM
XUMUYECKNX
peakLuii
CucTematmsauus
1 0606L1eHME
3HaHWUI Mo Teme
Ob6uwasn
XapaKTepucTunka
YrNeBOA0B U




Knaccugukaums
yrNeBofoB
(MOHoO-, an- n
nonuncaxapugbl)

77

MoHocaxapufbl:
(hnsnyeckne
CBOWCTBaA U
HaxoxgeHve B

npupoae

Anumayus «<PaBHOBeCHe Tpex (hopM r/10KO3bl B OAHOM
pacTeBope»
http://school-collection.edu.ru/catalog/res/d778f827-8cff-11db-
b606-0800200c9a66/?interface=catalog

Buoeo «Pacrno3HaBaHWe rMHK03bl C MOMOLLH0 Ka4eCTBEHHbIX
peaKLnii»
http://pedsovet.org/components/com_mtree/attachment.php?link

1d=11234&cf id=24

78

[MprmeHeHne
rNOKO3bI, €6
3HayeHve B
Xn3HefeaTeNnbHOC
TN opraHnsma

79

80

[Jucaxapunabi:
caxaposa,
MasibTo3a U
NakTo3a.
HaxoxaeHne B
npupogae un
npuMeHeHve
fmncaxapvios
Monuncaxapupbl:
CTpOeHMe
MaKpOMO/IEKY/,
(hm3nyeckme n



http://school-collection.edu.ru/catalog/res/d778f827-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/d778f827-8cff-11db-b606-0800200c9a66/?interface=catalog
http://pedsovet.org/components/com_mtree/attachment.php?link_id=11234&cf_id=24
http://pedsovet.org/components/com_mtree/attachment.php?link_id=11234&cf_id=24

XMMUYECKme
CBOIACTBa,
npYMeHeHNe

81

MoHATue 06
NCKYCCTBEHHBIX
BOMIOKHaxX

82

PelueHne
pacyeTHbIX 3afa4
Ha onpefeneHve
[l0Nn BbIXo4a
npoayKTa
peakuun ot
TEOpeTUYeCKN
BO3MOXXHOI0

83

CucrtemaTtusawms
1 06006LeHNe
3HaHWUi Nno

pasgeny

84

KoHTponbHas
paboTa rno Teme
"Kncnopoacoaep
Xauipe
opraHuyeckue
coeHeHns"

85

AMUHbI:
Knaccugukaums,
CTpOEeHMe
MOneKyn, o6Luas
thopmyna,

http://files.school-collection.edu.ru/dlrstore/d778f83d-8cff- 11db-

b606-0800200c9a66/ch10_25_01.swf



http://files.school-collection.edu.ru/dlrstore/d778f83d-8cff-%2011db-b606-0800200c9a66/ch10_25_01.swf
http://files.school-collection.edu.ru/dlrstore/d778f83d-8cff-%2011db-b606-0800200c9a66/ch10_25_01.swf

n3omepus,
HOMeHKnaTypa v
(hm3myeckme
CBOICTBA

86

XuMnyeckue
cBOICTBa
anmhaTnYecKmx
amMVHOB

87

AHUNNH:
CTpOeHMe
aHWNNHa,
0COBEHHOCTH
XUMNYECKNX
CBOWCTB aHW/NHA

88

Cnocobsl
nonyyeHns u
NpYMeHeHVe
anmaTnyecKmx
aMMHOB

89

90

AMMWHOKUCNOTbI:
HOMEHK/aTypa v
n3omepus,
(hm3myeckme
CBOICTBA.
OTaenbHble
npeacTasnTenu o-
aMUHOKUC/IOT

XUMUYECKHne
CBOWCTBa

http://files.school-collection.edu.ru/dirstore/d7791f31-8cff- 11db-

b606-0800200c9a66/ch10_26 03.swf



http://files.school-collection.edu.ru/dlrstore/d7791f31-8cff-%2011db-b606-0800200c9a66/ch10_26_03.swf
http://files.school-collection.edu.ru/dlrstore/d7791f31-8cff-%2011db-b606-0800200c9a66/ch10_26_03.swf

adMWUHOKMCAOT, UX

6ronornyeckoe
3HayeHwue
aMUHOKMCNOT.
CuHTe3 1
rmaponuns
nenTnaoB
Mooenv 3D «[epBnYHas CTPYKTypa benka» (ppazmenm
MOJIeK)bl)
http://files.school-collection.edu.ru/dlrstore/d7791f3b-8cff- 11db-
b606-0800200c9a66/ch10 27 04.qif
Hnnrocmpayus «CTpoeHne 6eIKOB: BTOPUYHASA CTPYKTYpa»
benkn Kak http:/files.school-collection.edu.ru/dlrstore/d77913e-8cff- 11db-
npupoAHble b606-0800200c9a66/ch10 27 07.jpg
91 nosiMmepbl; Hnnrocmpayus «HeTBEPTUYHAA CTPYKTYpa 6enka» (na npumepe
CTPYKTYPbI 2emo2nodbuna)
6e/1KOB http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-
b606-0800200c9a66/?interface=catalog
Buoeo «KayeCTBeHHble peakLun Ha 6enkn: uypeToBas v
KCaHTOMPOTENHOBAsA»
http://www.chemistry.ssu.samara.ru/album.htm
XUMUYECKune
92 o
CBOICTBa 6eNKOB
A3oTCcofepxatlme
reTepoLMKINYecK
ne coeIHEHNA.
93 HyknenHoBble
KMUCNOTbI: COCTaB,
CTPOEHME U

6uonornyeckas



http://files.school-collection.edu.ru/dlrstore/d7791f3b-8cff-%2011db-b606-0800200c9a66/ch10_27_04.gif
http://files.school-collection.edu.ru/dlrstore/d7791f3b-8cff-%2011db-b606-0800200c9a66/ch10_27_04.gif
http://files.school-collection.edu.ru/dlrstore/d7791f3e-8cff-%2011db-b606-0800200c9a66/ch10_27_07.jpg
http://files.school-collection.edu.ru/dlrstore/d7791f3e-8cff-%2011db-b606-0800200c9a66/ch10_27_07.jpg
http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/?interface=catalog
http://www.chemistry.ssu.samara.ru/album.htm

posb

94

MpakTnyeckas
paboTa Ne 4,
PeLleHune
3KCMepuMeHTa/IbH
bIX 334a4 Nno Teme
"AsoTcofepxKaLlm
e opraHuyeckue
coefHeHns"

95

96

97

MpakTnyeckas
paboTa Ne 5.
PelueHne
3KCMepUMeHTa/IbH
bIX 334a4 Nno Teme
"Pacno3HaBaHue
OpraHnyecKmx
coeiMHeHnin"

KOoHTponbHas
paboTa rno Teme
"AsoTcofepxKaLm
e opraHuyeckue
coegnHeHns"

OCHOBHble
MNOHATUS XUMUN
BbICOKOMO/EKY/A
PHbIX
COEANHEHWNI 1
MeToAbl NX
CUHTE3a —




nonMmepu3aLms n
MONMKOHAEHcaLW
f

98

lMnacTmacchl.
YTununsaumsa un
nepepaboTka
nnacTuka

Buoeoonwim «[onyyeHne nnacTtMacc Ha npumepe
pe3opuUMHpopMaber MaHOM CMO/Ibl»
http://www.chemistry.ssu.samara.ru/chem6/index6.htm
Hnmocmpayus «HeKoTopble BXXHENLLNE CUHTETUYECKME
NoNMMEpbI»
http://www.chemistry.ssu.samara.ru/chem6/index6.htm

99

100

2nacTomepbl:
HaTypa/bHbIl
CUHTETUYECKME
Kayuykn. Pe3nHa

BonokHa:
HaTypa/ibHble,
NCKYCCTBEHHbIE,
CUHTETMYECKME.
Monnmepsl
cneymanbHOro
Ha3HayeHus

101

102

MpakTnyeckas
paboTa Ne 6.
PelleHne
3KCMepPUMEHTa/IbH
bIX 3a4a4 Nno Teme
"Pacno3sHaBaHue
nnacTmacc un
BO/IOKOH"

0606LLEHME 1



http://www.chemistry.ssu.samara.ru/chem6/index6.htm
http://www.chemistry.ssu.samara.ru/chem6/index6.htm

cucTemartmsauma
N3y4YeHHOro
marepuvana no
Teme
"BbICOKOMONEKyn
ApHble
coegnHeHns"
OBLLEE
KO/MMYECTBO
YACOB INO
NMPOrPAMME

102




11 KJIACC
Ne

o/ Tema ypoka

KoanuecTBo 4acoB

Kourtpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jara
U3y4eH
us

JleKTPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PeCYPChI

ATtom. CocTas
aTOMHbIX f4ep.
XnMmnyeckni
3NeMeHT. M3oTonbl

6.09

Buoeoypox no meme (onnaiin)
http://himekoscho.ucoz.ru/atom?2.htm

CTpoeHue
3NEKTPOHHbIX
000/104EK aTOMOB,
KBaHTOBbIE Ynca

7.09

Ipezenmayus «CTpoeHMe atoma. KBaHTOBbIE ymcna»
(cratiovr 1-16)

36

http://www.bsmu.by/files/chem/ppt/stroenie.ppt

Knaccudumkaums
XUMUYECKNX
3/1IEMEHTOB (S-, p-,
d-, f-anemeHTbI)

PacnpegeneHue
3/1EKTPOHOB MO
aTOMHbIM
opbuTanam

ONEKTPOHHbIe
KOHurypawmm
aTOMOB 3/1eMEHTOB
B OCHOBHOM ¥
BO30Y)KAEHHOM
COCTOAHMM

8.09

13.09

14.09



http://himekoscho.ucoz.ru/atom2.htm
http://www.bsmu.by/files/chem/ppt/stroenie.ppt

ONEKTPOHHbIE
KOH(Mrypaumm
MNOHOB.
AnekTpooTpuLaTen
bHOCTb

Mepnoanyeckuii
3aKOH U”
Mepuopnyeckas
cucrema
XUMUYECKNX
anemeHToB 4. U.
MeHpeneesa, CBA3b
C COBPEMEHHO
Teopuen CTpoeHus
aToOMOB

14.09

24.09

http://files.school-collection.edu.ru/dIrstore/3c96a890-aae9-

11db-abbd-0800200c9a66/ch11l 05 07.swf

3aKOHOMEpPHOCTYU
N3MEHEeHWS CBONCTB
XUMUYECKNX
3/1EMEHTOB
06pasyemMbIX UMW
MPOCTbIX 1
CMOXHbIX BELLECTB
Mo rpynnam un
nepvogam
Cuctematmsaums u
00600LLIEHME 3HAHWI
Mo Teme

27.09

29.09

10

Buabl Xumnyeckoii
CBA3N. MexaHn3Mbl

4.10

QﬂekmpoompuuameﬂbHocmb
http://files.school-collection.edu.ru/dIrstore/3c96a897-aae9-



http://files.school-collection.edu.ru/dlrstore/3c96a890-aae9-%2011db-abbd-0800200c9a66/ch11_05_07.swf
http://files.school-collection.edu.ru/dlrstore/3c96a890-aae9-%2011db-abbd-0800200c9a66/ch11_05_07.swf
http://files.school-collection.edu.ru/dlrstore/3c96a897-aae9-%2011db-abbd-0800200c9a66/ch11_06_04.swf

06pa3oBaHms
KOBa/IEHTHOIA CBA3M.
BogopoaHas cBA3b.
MeXXMoneKynsipHble
B3aMMOENCTBNS

11db-abbd-0800200c9a66/ch11 06 04.swf

Texcm «KOBaneHTHas XMMUYECKas CBS3b.
ANeKTPOOTPULLATENIBHOCTb»
http://files.school-collection.edu.ru/dIrstore/3c96a898-aae9-
11db-abbd-0800200c9a66/ch11l 06 05.swf

Anumayus «O0bpa3oBaHye KOBaSIEHTHO CBSA3N»
http://www.xenoid.ru/materials/himiya/uch _chem_osnteorhim

05.php

11

12

13

BaneHTHOCTL 1
BaJIEHTHbIE
BO3MOXHOCTU
atomos. CBA3b
3N1EKTPOHHOM
CTPYKTYpbI
MOJEeKYN C NX
reomMeTpUYecKnm
CTPOeHnem

MpeAcTaBneHNs o
KOMM/IEKCHbIX
COEIUHEHVSX:
COCTaB ¥
HOMeHKNaTypa

BeulectBa
MOJIEKY/IAPHOrO 1
HEMO/IEKYIIPHOIO0
CTpoeHuA. Tunbl
KPUCTa/IINYECKNX
peLleToK u
CBOICTBA BELLECTB

5.10

6.10

11.10

http://metodisty.com/uploads/file 20091030153015.ppt



http://files.school-collection.edu.ru/dlrstore/3c96a897-aae9-%2011db-abbd-0800200c9a66/ch11_06_04.swf
http://files.school-collection.edu.ru/dlrstore/3c96a898-aae9-%2011db-abbd-0800200c9a66/ch11_06_05.swf
http://files.school-collection.edu.ru/dlrstore/3c96a898-aae9-%2011db-abbd-0800200c9a66/ch11_06_05.swf
http://www.xenoid.ru/materials/himiya/uch_chem_osnteorhim05.php
http://www.xenoid.ru/materials/himiya/uch_chem_osnteorhim05.php
http://metodisty.com/uploads/file_20091030153015.ppt

14

15

16

lNoHATHE O
[MCMEPCHbIX
cucTemax.
MpencTaBneHne o
KONTIOUAHBIX
pacTBopax

ICTVHHbIE
pacTBopbI:
HaCbILLIEHHbIE 1
HEHaCbILLEHHbIE,
pacTBOPUMOCTDb.
Kpuctannorugparbl

Cnocobbl
BbIpaXKeHus
KOHLEHTpauum
pacTBOpoB

12.10

13.10

13.10

Pacmeopenue xax ¢usuxo-xumuueckutl npoyecc.

Cn0006bl 8bIPASNCEHUSl KOHYEeHmpayuu pacmeopos,

maccoead ()Ojlfl pacmeopeHHoco seuecmea
http://www.26421alex2.edusite.ru/DswMedia/chistyieveshaest
vaismesi.ppt#275

17

PelleHne 3aaa4 ¢
NCMONb30BaHNEM
MOHATUIA "MaccoBas
fons
pacTBOpPEHHOIO
BellecTsa",
"MonspHas

KOHUeHTpauuns"

18.10

18

Knaccnukaums n
HOMeHKaTypa
HeopraHNYecKnx
BELLLeCTB

|

19.10



http://www.26421alex2.edusite.ru/DswMedia/chistyieveshaestvaismesi.ppt#275
http://www.26421alex2.edusite.ru/DswMedia/chistyieveshaestvaismesi.ppt#275

19

CucrtemaTusaums n
0606LLeHMe 3HaHWIA
Mo Teme

1

20.10

20

KOHTpO/bHas
paboTa no Temam
"CTpoeHue aToma.
Mepnoanyeckunii
3aKOH U
Mepuognyeckas
cucrema
XUMUYECKNX
anemeHTOB 4. U.
MeHpeneesa",
"CTpoeHue
BeLLecTBa.
MHoroo6pasue
BellecTB"

25.10

21

Knaccudumkaums
XUMUYECKNX
peakumii B
HEopraHM4ecKon u
opraHMyecKomn
XUMUK. 3aKOH
COXPaHeHUs Macchbl
BELLLECTB; 3aKOH
COXpaHeHUs 1
npeBpaLyeHns
3HEPrum nNpw
XUMUYECKNX




peakLmsx

22

Tennosble agheKTbl
XUMUYECKNX
peakuui.
Tepmoxumunyeckme
ypaBHEHWS

23

BbluncneHusa no
ypaBHeHUAM
XUMUNYECKNX
peakuuii 1
TEPMOXUMUYECKNM
ypaBHeHUAM

24

CkopocTb
XUMUYECKO
peakumu, eé
3aBMCUMOCTb OT
pasINyHbIX
(hakTOpoB. KaTtanus
W KaTa1msaTopbl

http://school-collection.edu.ru/catalog/res/bd0d808e-db78-
3d2-e3b2-5388709d7222/?interface=catalog

25

[TOMOreHHble N
reTeporeHHble
peakuuu

26

MpakTnyeckas
pa6ota Ne 1 no
Teme "BnusaHue
pas3INYHbIX
(haKTOpOB Ha
CKOPOCTb
XUMUYECKOM



http://school-collection.edu.ru/catalog/res/bd0d808e-db78-f3d2-e3b2-5388709d7222/?interface=catalog
http://school-collection.edu.ru/catalog/res/bd0d808e-db78-f3d2-e3b2-5388709d7222/?interface=catalog

peakunn"

27

Ob6paTnMble 1
HeobpaTnMble
peakuuu.
XuMnyeckoe
paBHOBecHe

http://school-collection.edu.ru/catalog/res/6294a55c-8¢86-
4feb-8bdc-acc1fb0aa906/?interface=catalog

28

MpakTnyeckas
pabota Ne 2 no
Teme "BnusaHne
pasnnyHbIX
(haKTOpOB Ha
MOSIOXKEHMe
XUMUYECKOro
paBHOBeCKA"

29

30

31

DNeKTPoNnTUYecKa
A guccoumaums.
CunbHble 1 cnabble
3NEKTPONUTBI.
CreneHb
Aauccoumaumm
VoHHOoe
npov3seseHne
BoAbl. Cpega
BO/HbIX pacTBOPOB.
BogopoaHblit
nokasaresb (pH)
pacTtsopa

Mfmaponus conei.
Peakuun,

T'uoponus Heopeanuueckux u OpeaHU4ecKux coeOuHeHull
http://files.school-collection.edu.ru/dlrstore/12dc6439-2e63-



http://school-collection.edu.ru/catalog/res/6294a55c-8c86-4feb-8bdc-acc1fb0aa906/?interface=catalog
http://school-collection.edu.ru/catalog/res/6294a55c-8c86-4feb-8bdc-acc1fb0aa906/?interface=catalog
http://files.school-collection.edu.ru/dlrstore/12dc6439-2e63-%203d56-d368-5df0c766c663/index.htm

rnpoTeKaroLime B
pacTBopax
3N1eKTPONNTOB

3d56-d368-5df0c766c663/index.htm

Texcem «"MApoONn3 conemn», eudeoonvim« NAPONN3 CONEN»
http://files.school-collection.edu.ru/dlrstore/372d8434-f645-
4ee6-827d-c286¢2e5013b/index.htm

Buoeoonvim «I'naponuns coneii, 06pa3oBaHHbIX CUNbHbIM
OCHOBaHMEM W C/1aboii KNCNOTOMN»
http://files.school-collection.edu.ru/dlIrstore/c42348e8-2ae0-
804e-7d49-ce4b65aec87b/index.htm

Buoeoonwim «I'naponus conei, 06pa3oBaHHbIX CnabbiM
OCHOBAHMEM W CU/IbHOW KNCOTON»39
http://files.school-collection.edu.ru/dIrstore/2ce7202c-322b-
4b0c-4724-88f54b7503fb/index.htm

Buoeoonvim «I"'maponns conei, 06pa3oBaHHbIX Cladbbim
OCHOBAHMEM W C/1aboii KNCNOTOM»
http://files.school-collection.edu.ru/dIrstore/80fe23a3-b863-
a380-7762-7b1fb593e2f1/index.htm

32

MpakTnyeckas
pa6ota Ne 3 no
Teme "XuUMUYecKne
peakuunn B
pacTBopax
3N1eKTpoIMTOoB"

33

OKucNUTenbHO-
BOCCTAHOBUTE/bHbI
e peakuuun.
BaxHeliwne
OKNCANUTENN U
BOCCTaHOBUTE/NN

34

MeToz
3N1eKTPOHHOI0



http://files.school-collection.edu.ru/dlrstore/12dc6439-2e63-%203d56-d368-5df0c766c663/index.htm
http://files.school-collection.edu.ru/dlrstore/372d8434-f645-%204ee6-827d-c286c2e5013b/index.htm
http://files.school-collection.edu.ru/dlrstore/372d8434-f645-%204ee6-827d-c286c2e5013b/index.htm
http://files.school-collection.edu.ru/dlrstore/c42348e8-2ae0-%20804e-7d49-ce4b65aec87b/index.htm
http://files.school-collection.edu.ru/dlrstore/c42348e8-2ae0-%20804e-7d49-ce4b65aec87b/index.htm
http://files.school-collection.edu.ru/dlrstore/2ce7202c-322b-%204b0c-4724-88f54b7503fb/index.htm
http://files.school-collection.edu.ru/dlrstore/2ce7202c-322b-%204b0c-4724-88f54b7503fb/index.htm
http://files.school-collection.edu.ru/dlrstore/80fe23a3-b863-%20a380-7762-7b1fb593e2f1/index.htm
http://files.school-collection.edu.ru/dlrstore/80fe23a3-b863-%20a380-7762-7b1fb593e2f1/index.htm

(3neKTOHHO-
MOHHOr0) 6anaHca

35

36

37

dnekTponus
pacTBOpOB K
pacnnasoB BeLLEeCTB

PelueHne 3aga4
pasNNYHbLIX TUMOB

PelleHne 3aga4
pasNNYHbIX TUMOB

http://www.iro.yar.ru/new08/berezkin.ppt#256

38

Cucrtematusaums n
00606LLIEHME 3HAHWI
rno Teme
"Xnmunyeckume
peakuyumn'

39

KOHTposbHas
paboTa rno Teme
"Xnmnyeckue
peakuyumn'

40

[MonoxkeHwne
HeMeTa/1/10B B
Mepnoanyeckoi
cucteme
XUMUYECKNX
anemeHToB . U.
MeHaeneesa v
0COBEHHOCTH
CTPOEHUS nX
aToOMOB.
dusnyeckune



http://www.iro.yar.ru/new08/berezkin.ppt#256

CBOVCTBA
HemeTaJ1/10B

41

Annotponus
HemeTaN10B (Ha
npuvepe
Ku1cnopoaa, cepel,
(hocthopa 1
yrnepoaa)

42

Bopgopog:
MosiyyeHue,
(hn3nyeckme n
XUMUYeCKMe
csoicTea. M'mapuabl

43

44

45

["anoreHsbl:
HaxoXaeHue B
npupoze, crnocoobsl
noslyyeHuns,
(hm3myeckme n
XUMUYECKME
CBOWCTBa

["anoreHoBogopoAb!
. BaxHelwne
KMCNOPOLCOAepKa
LLine coeiMHeHns
rasioreHoB

JNabopatopHble 1
MPOMbILLNEHHbIE
CNocoobl
nony4eHms

http://school-
sector.relarn.ru/nsm/chemistry/Rus/Data/Text/Ch2 4.html



http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/Text/Ch2_4.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/Text/Ch2_4.html

rasioreHos.
MprMeHeHwMe
raloreHoB u nx
COeIMHEHW

46

47

MpakTnyeckas
pabota Ne 4.
PelleHne
3KCMePUMEHTa/IbHbI
X 3aga4 no teme
"lanoreHb!"
Kucnopoa:
nabopaTopHble 1
MPOMbILL/IEHHbIE
CNocoobl
NonyyeHus,
(hn3nyeckme n
XUMUNYECKIME
cBovicTBa. O30H.
MpumMeHeHne
Kncnopoga v 03oHa

48

49

Okcuapl 1
nepokcuabl
PelueHne 3aga4
pasNNYHbIX TUMOB

50

Cepa: HaxoxaeHue
B MpUpose,
cnocoo6bl
noslyYeHuns,
(hm3nYecKme n




XUMUYecKme
CBOICTBA

o1

52

53

CepoBogopog,
Cynbpubl
Kuncnopogcoaepxa
e coejuHeHns
cepbl. OCO6eHHOCTH
CBOWCTB CepHoiA
KUCNOThI

MpakTnyeckas
pabota Ne 5.
PelueHune
3KCMEePUMEHTa/IbHbI
X 33/a4y no Teme
"Cepa un eé
coegnHeHns"

54

A30T: HaxoXaeHue
B NpMpoSE,
CNocoobl
nonyyeHmns,
(hn3nyeckme n
XUMUYECKne
CBONCTBa. AMMMaAK,
HUTPUbI

55

Kucnopoacogepxa
LLie COeJUHEHNS
asoTa.
OCc06eHHOCTH
CBOWCTB a30THOW




KNCNOTbI

56

57

MpuMeHeHMWe a3oTa
N ero coefvHeHWI.
A30THbIe
yAo6peHus
docdop:
HaxoXeHwve B
npupoge, cnocoobbl
nonyyeHuns,
(hn3nyeckme n
XUMUYECKMe
CBOWCTBA.
dochuabl 1
thocuH

58

Okcngabl hocdopa,
(hocthopcofepxatm
e Kucnotel. Conu
(hocthopHoin
KUCNOTb

59

MpumMeHeHne
(hoctopa 1 ero
COEANHEHWA.
dochopHble
yA006peHuns

60

MpakTnyeckas
pabota Ne 6.
PelleHwne
9KCNepUMEHTa/IbHbI
X 3a/ia4y rno teme




"A30T 1 (pocthop U
NX coeguHeHns"

61

62

63

Yrnepoga:
HaxoXjeHue B
npupogae,
a/INoOTPOIHbIE
MoauprKaumu,
(hm3myeckme n
XUMUYECKMe
CBOWCTBA,
NpUMeHeHne

Okeng
yrnepoga(ll), okeng
yrnepoga(lVv),
YronbHas Kucnora u
eé conm

PelueHne 3aga4
pasNNYHbIX TUMOB

-

64

65

KpeMHuii:
HaxoXaeHue B
npupoze, crnocoobsl
Mony4YeHus,
(hm3myeckume n
XUMUYECKMe
CBOWCTBA

Okcup
KpemHua(1V),
KpemHueBas
KUCNOTa, CUNNKATbI




66

67

MpumMeHeHne
KPeMHUs 1 ero
COEVHEHWIA.
Crekrno, ero
nosy4yeHue, BUAbI
cTekna

PelueHne 3aga4
pasNNYHbLIX TUMOB

68

CucTtematusaums n
006006LLIEHME 3HAHWI
no Teme
"HemeTtanno!"

69

70

71

KOHTposbHas
paboTa rno Teme
"HemeTtannb!"

AHanuns
pesy/nbTaToB
KOHTPO/IbHOIA
paboThbl, KOPPEKLMSA
oLnboK

MonoxeHwne
MeTa/oB B
Mepnoanyeckoi
cucteme
XUMUYECKMX
3N1EMEHTOB.
OCc06eHHOCTH
CTPOEHUs
3NEKTPOHHBbIX




000/104eK aTOMOB
MeTaJ1/10B

72

O6Lwme hrsmnyeckme
CBOWCTBA MeTaJsI/0B.
MpumeHeHne 1
MeTa/110B B ObITY 1
TeXHUKe

http://www.rusedu.ru/detail 1900.html

http://www.openclass.ru/lessons/50555

73

74

75

76

CnnaBbl METANNOB.
Kopposus 1
METas1/10B

PelleHne 3aga4
pasNNYHbIX TUMOB

ANEKTPOXUMUYECKM
A pAL HanPsHKEHUI
meTannos. Obuine
Cnocoo6bl
noslyyeHuns
MeTasnnoB

O6bulasn
XapaKTepucTuka
meTannos IA-
rpynnbl
Mepnoanyeckoi
CUCTEMbI 1
XUMUYECKNX

3NeMeHTOB. Hatpuit

N Kanni:

noJlyyeHue,

(hm3nYecKme n

http://www.rusedu.ru/detail 2435.html



http://www.rusedu.ru/detail_1900.html
http://www.openclass.ru/lessons/50555
http://www.rusedu.ru/detail_2435.html

77

78

79

XUMMYECKMe
CBOICTBA,
NpYMeHeHne
MPOCTbIX BELLECTB U1
NX COeANHEHNI
Ob6uiasn
XapakTepucTunka
meTannoB IA-
rpynnbl
MepvoanyecKon
CUCTEMBI
XVMUYECKNX
3/1EMEHTOB.
MarHuii n Kanbuuia:
nonyyeHwe,
(hm3nyeckume n
XUMUYeECKMe
CBOWCTBA,
NpYMeHeHne
MPOCTbIX BELLECTB U
NX COEeANHEHNI

JKECTKOCTb BOAbI U
cnocoo6b! eé
yCTpaHeHus

ANOMUHWIA:
Nony4YeHue,
(hM3nYecKme 1
XUMUYeCKne
CBOVCTBA,

http://school149.avers-telecom.ru/dlrstore/d77a57d7-8cff-

11db-b606-0800200c9a66/chll 23 06.swf



http://school149.avers-telecom.ru/dlrstore/d77a57d7-8cff-11db-b606-0800200c9a66/ch11_23_06.swf
http://school149.avers-telecom.ru/dlrstore/d77a57d7-8cff-11db-b606-0800200c9a66/ch11_23_06.swf

NpUMeHeHne

80

AMGOoTEPHbIE
CBOICTBa OKCuaa u
rmapokcunga
ATFOMUHNSA,
rMAPOKCOKOMMIEKC
bl &IIOMUHMSA, UX
NpYMeHeHne

81

82

PelleHwne 3agau
pasNYHbLIX TUNOB

MpakTnyeckas
pabota Ne 7.
PelleHne
3KCMEePUMEHTa/IbHbI
X 33/a4y rno Teme
"MeTannbl rNaBHbIX
nogrpynn"

83

84

O6uas
XapaKTepucTrKa
MeTannoB
NMO60YHbIX
noarpynn (b-
rpynn)
Mepvoanyeckon
CUCTEMBI
XUMUYECKNX
3N1EMEHTOB

dusnyeckme n
XUMUNYECKme




CBOWCTBa Xpoma v
ero CoeauHeHM, nx
NpUMeHeHne

85

86

87

88

BaxkHeiLLKne
CoeflIMHeHNs
MapraHua.
MepmaHraHar
Kanus, ero
OKUCNUTENbHbIE
CBOWCTBa

dusnyeckme u
XUMUYeECKue
CBOWCTBA Xese3a u
ero CoefiJMHeHuM.
MonyyeHue un
NMPUMeHeHMne
CMnnaBoB Xenesa

dusnyeckune n
XUMUYecKme
CBOWCTBa Mean 1 eé
COEANHEHWI, NX
NMPUMeHeHMe

dusmyeckne n
XUMUYeCKne
CBOWCTBA LIMHKa U
ero CoefIMHeHNIM, nx
NMPUMEHEHMe.
'mapokcokoMnIeKe
bl UMHKA




89

90

91

92

MpakTnyeckas
pabota Ne 8.
PelueHune
3KCNepUMeHTa/IbHbI
X 3afia4 no Teme
"MeTannbl
NMOBOYHbIX
nogrpynn*
PelleHne 3aga4
pasNNYHbIX TUMOB

O606LeHrEe n
cucTemartmsaums
N3YYEHHOro
marepuana no teme
"MeTtannbl"

KOHTpO/bHas

paboTa rno Teme
"MeTannbl"

93

AHanuns
pe3ynbTaToB
KOHTPO/IbHOIA
paboTbl, KOpPEKLMS
OLLIM6OK

94

Ponb xumun B
obecneyeHnn
YCTOYMBOrO
pasBuTUSA
Ye/l0BEYeCTBa.
MoHsATME O




Hay4HbIX METOAaX
ncecregosaHmsA
BELLECTB

95

96

97

98

99

HayuHble
NPUHLMMBI
opraHu3aymm
XUMUYECKOI0
Npon3BOACTBA.
[MpOMbILLIEHHbIE
CNocoobl
noNyyeHuns
BaXKHEMLLNX
BELLECTB

XUMnYyeckoe
3arpsasHeHue
OKpYyXKatoLLel
cpefbl v ero
nocneacTems
Xumunsa 1 340poBbLe
YesioBeka.
JleKapCTBeHHbIe
cpeacTea

XuMmna nuwn. Ponb

XUMUK B
obecneyeHnn
MWLLEBOA

6e3onacHoCTU

KocmeTtunueckue un
napoMepHble

http://www.vitamarg.com/eco/article/679-vliynie-bitovoy-
himii

http://art.thelib.ru/medicine/healthy/pischevaya himiya.html

http://www.antirak-center.ru/index.php?catid=32&page=85
http://www.referat.onru.ru/onbdrf/2006/11/05/st10977.zip



http://www.vitamarg.com/eco/article/679-vliynie-bitovoy-himii
http://www.vitamarg.com/eco/article/679-vliynie-bitovoy-himii
http://art.thelib.ru/medicine/healthy/pischevaya_himiya.html
http://www.antirak-center.ru/index.php?catid=32&page=85
http://www.referat.onru.ru/onbdrf/2006/11/05/st10977.zip

cpeacTtBa. bbiToBas
XUmns

100

XumMmng B
CTPOUTENbLCTBE.
BaxHeliwne
CTPOUTENbHLIE U
KOHCTPYKLUNOHHbIE
maTepuasbl

101

X1MUA B Ce/Ib.CKOM
XO035CTBE.

OpraHuyeckue u 1
MVHepasibHble

ya06peHus

102

CucrtemaTusaums n
006006LLIEHME 3HAHWI 1
no Teme

OBLEE KOJIMYECTBO
YACOB IO 102
NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumuna 10/ MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., AKLUNOHEPHOe
06LLEeCcTBO «M3aaTenbCTBO «I1poCBeLLEHNe

e Xumus, 11 knacc/ MabpuensH O.C., Octpoymos N.I"., Cnagkos C.A.,
AKUMOHepPHOEe 06LLecTBO «M13aTenbCTBO «lMpocBeLeHmes

YUebHUK. Xumuns. Yrny6neHHblin yposeHb. O.C. MabpuensH, I'.I". JibicoBa

Elr3 -2024 (TpeHMPOBOYHbIe BapUaHTbl)

METOANYECKHNE MATEPHAJIBI UISA YYUTEJIA
Xumuna. Yrny6neHHblin yposeHs. O.C. MabpuensH, I'.I". JlbicoBa

XomyeHko W.I". PewueHwne 3agay no xumunun. — M.: OO0 «l3paTenscTBo HoBas
BonHa», 2010. — 256¢.

["nvHka H.J1. O6wwasa xumms. 30atenscTBo «Xnmms»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

«EpnHasa konnekumsa Lingpposbix ObpasosatesibHbIX Pecypcos» (Habop LndpoBbIX
pecypcos K yyebHnkam O.C. MabpuensaHa) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php— XXypHan «Xumus».
http://him.1september.ru/urok/-Matepunansl K ypoky. Bce paboTbl, Ha OCHOBe
KOTOpPbIX CO3AaH CalT, Oblnv OMy6NNKOBaHbI B XKypHane « Xnumus». ABTopamu
caiTa npofenaHa 6onbLas paboTa N0 CUCTEMATU3NPOBAHMIO Fa3eTHbIX CTaTel C
YUYETOM LUKO/IbHOW Yy4ebHOM nporpammbl Mo npeamety "Xumunsa",

www.edios.ru — NA0C — LEHTP AUCTaHLMOHHOI0 06pa3oBaHNA

www.km.ru/education - y4yebHble maTepuasibl U croBapy Ha cainte «Kupunn u
Medhogunin

http://djvu-inf.narod.ru/ - aneKTpoHHas 6ubnnoTeka



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
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