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MOACHUTEJIbHAA 3ATTMCKA

Mporpamma nNo XWMWUW Ha YPOBHE CcpedHero o6ulero o06pa3oBaHKUA
paspabotaHa Ha OCHoBe defepasibHOro 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMKM B Poccuiickoin ®defepaummn», TPeb0BaHWI K pe3y/ibTaTaM OCBOEHUS
(hegepanbHOM 06pa3oBaTe/lbHOM MporpaMMbl CPefHEero oo6Lero o6pa3oBaHus
(POIMN  COO), npeacrtaBneHHbIX B degepasibHOM  FOCYAapPCTBEHHOM
obpaszoBatenibHoM cTaHgapte COO, ¢ y4yétom KoHuenumMu npenogaBaHuUs
yuyebHOro npeameta «XuMMus» B 006pa3oBaTe/lbHbIX OpraHM3aumax PoCCUIACKOM
defepauynn, pean3yrOLLMX OCHOBHble 06pa3oBaTesfibHble  MPOrpammbl, U
OCHOBHbIX MOJIOXKEHNA «CTpaTernm pasBuTUS BOCMUTAHUA B POCCUIACKOMN
depepaumn Ha nepuof fo 2025 roga» (PacnopspkeHue [lMpasuTtensctea PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pas3paboTke NporpamMmbl MO XMMUWU, K OMPeAesieHnto
06LLel cTpaTern obyyeHus, BOCNUTaHMS 1 PasBUTUSA 0ByYatoLLMXCA CpeacTBaMu
y4yebHoro npegmeta «Xumua» ansa 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBU/IV
KOHUeNTyasbHble nonoxeHna ®rOC COO o B3aMMO0OO6YCNOBNEHHOCTU LENeN,
coAepXKaHusi, pe3ynbTatoB 00y4veHMs W TpPeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XvMmnyeckoe 06pasoBaHMue, rnoslyyaemoe BbIMYCKHUKaMK
06Le0bpa3oBaTe/lbHON  OpraHu3auun, SBMSETCA HEOTbEM/IEMOM 4YaCTbi KX
06bpa3oBaHHOCTU. OHO CAYXWUT  3aBepLlaloWMM  3TanoM  peamsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YpPOBHe K/IHOYEBbIX LEHHOCTEW, MNPUCYLLUX
LLeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMA. ITU  LIEHHOCTM KacarTcs
MO3HaHWA 3aKOHOB MPUPOAbI, (OPMMPOBAHNSA MUPOBO33PEHUA N OBLLEN KYNbTYpPbI
Ye/sioBeKa, a TakXke 3KOM0rMyeckM 0OOCHOBAHHOIO OTHOLLEHWUA K CBOEMY
300POBbI0 N MNPUPOAHONA cpefde. PeannsyeTca XuMMU4YeCKoe 06pasoBaHue
0byyaloLmMxca Ha ypoBHe cpefdHero o6Lero obpasoBaHusa cpeacTBamy yy4ebHOro
npeameta «XWMUs», COAepXKaHWe W TMOCTPOEHMe KOTOPOro OnpeaeneHbl B
nporpamme Mo XUMWUM C YYETOM CMeUM(pUKN HayKW XUMUW, eé 3Ha4yeHus B
MO3HaHWM MPUPOALI M B MaTepuasibHOM >KM3HU OO0LLeCTBa, a Takke C Y4ETOM
o6WMX Uenem M NPUHUMNOB, XapaKTepu3yHLWMUX COBPEMEHHOE COCTOSHUE
CUCTeMbI CpeaHero o6Lero obpasoBaHusi B Poccuiickon degepaunn.

XVMUSi Kak 3/1IeEMEHT CMUCTEMbl eCTECTBEHHbIX HayK MrpaeT 0Cobyr posb B
COBPEMEHHOW UMBUIN3aLMK, B CO3AaHUM HOBOW 6a3bl MaTepuasnibHON KyNbTypbl.
OHa BHOCMUT CBOI BK/ag, B (hOpMUpPOBaHME pauyoHaIbHOT0 Hay4YHOr0 MbILLIIEHWS,
B CO3[aHune LefloCTHOro MNpeAcTaB/ieHns 00 OKPY)XKatoLeM Mupe Kak O efVHCTBE
NPUPOAbl N YenoBeKa, KOTOpPoe (POPMUPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLECTBEHHOI0 COCTaBa OKPYXXaloLlero mupa, OCO3HaHUA B3aMMOCBS3N MEXAY
CTPOEHMEM BELLECTB, X CBOMNCTBAMU U BO3MOXXHbLIMW 061aCTAMU NPUMEHEHUS.



TecHO B3aMMOZENCTBYS C APYTMMKN eCTECTBEHHBIMW HayKaMun, XMMUs cTana
HeOTbeM/IEMO YaCTb0 MUPOBOI KY/bTYpPbl, HEO6XOAMMbBIM YC/TOBUEM YCMELLHOIO
TPyZa W >KU3HU KaXKAoro uneHa obulectsa. COBpPeMEHHAs XUMWA Kak Hayka
cos3uaresibHas, Kak HaykKa BbICOKMX TEeXHOMOrMIA Harpae/eHa Ha peLleHune
rnobasibHbiXx NpobseM YCTOMYMBOrO pPasBUTMSA YesloBeYeCTBA — CbIPbEBOWA,
3HEPreTUYeCKOoi, NULLLEBOIA, IKOTIOTMYECKO 6e30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMW UENAMU U MPUHUMNAMKU CpedHEero obulero
obpaszoBaHus cofepxkaHune npeameta «Xummsa» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yYeHns) OPUEHTMPOBAHO MPeNMYLLECTBEHHO Ha 0OLLEKYNbTYPHYHO MOArOTOBKY
obyvarowmxcs, HeobxogMMyHd WM A0S BbIpabOTKM  MUPOBO33PEHYECKUX
OPWEHTMPOB, YCMELIHOr0 BK/IKOYEHUA B >KU3Hb  COUMYMa, MPOLO/IKEHMS
06pa3oBaHNsA B pasINyHbIX 061aCTAX, HE CBA3AHHbLIX HEMOCPEACTBEHHO C XVIMUEN.

CoctaBnalowmmMmn  npegmeta  «XUMus»  ABNAKOTCA  6a30Bble  KYypCbl —
«OpraHnyeckad xumua» n «O6Was M HeopraHNM4YeckKas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZepPXaHusA KOTOPbIX SBNAKOTCA OCHOBbI 6a30BOI HAYKWU: CUCTeMa
3HaHWIN MO0 HeOpPraHMYecKon XMMUKN (C BKIKOYEHMEM 3HAHUIA 13 0OLLE XUMUK) U
OpraHn4eckon xummn. PopMMpoBaHNe AaHHON CMUCTEMbl 3HAHWIA MPU U3YUYeHUM
npeameta ob6ecrneyvBaeT BO3MOXXHOCTb PacCMOTPeHUs BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 0OLLMX NMOHATUIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTpyKTypa codepXaHuns KypcoB — «OpraHu4yeckas Xumus» n «O6Laa u
HeopraHuyeckas XumMus» CchopMMpoBaHa B Mporpamme Mo XMMUM Ha OCHOBE
CUCTEMHOrO noAxofJa K W3y4YeHWO Y4yebGHOro marepvana u 060yc/oB/eHa
NCTOPUYECKN  OOOCHOBaHHbIM  PasBUTMEM  3HaHWA  HA  OMNpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B KypCe OpraHM4yecKOh XWMUU BeLlecTBa
paccmMaTpuBatoTCA Ha YPOBHE K/aCCUMYECKOW Teopun CTPOEHUS OpraHUYecKumx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W  3NEKTPOHHbIX
npeLcTaBNeHnin 0 CTpoeHUM BellecTB. CsefieHuss 006 M3y4vaemblX B Kypce
BeLLecTBax JalTCsA B pPasBUTMU — OT YI/IEBOLAOPOLOB A0 C/OXKHbLIX 6UONOrNYECKU
aKTUBHbIX COeAVMHEHWNA. B Kypce OpraHM4Yeckon XMMUW MOMy4varoT pasBuTUe
chopmmpoBaHHbIe Ha YPOBHE OCHOBHOI0O 006LLero 06pasoBaHuNsa nepBoHaYasbHbIE
NPeACTaBNEHNS O XUMUYECKOW CBSA3M, KNaCCU(IMKALMOHHbLIX MPU3HaKax BELLECTB,
3aBMCMMOCTU CBONCTB BELLECTB OT UX CTPOEHMUS, O XMMUYECKOI peakLuu.

[Mo4 HOBbIM YrnoM 3peHus B npeamMeTe «Xumusa» 6a30BOro YpPOBHS
paccMaTpuBaeTCAd W3YYeHHblA Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHMA
TEopeTMYeCcKnin matepuan v (PakTONOrnyeckme CBeAEHMS O BeLecTBax U
XMMUYECKOW peakumun. Tak, B 4aCTHOCTW, B Kypce «O6Las 1 HeopraHM4yeckas
XUMUSA»  00yYvaromnmca MpefocTaBseTcd BO3MOXKHOCTb 0CO3HAaThb 3HaueHwue
NepuroAMYECKOro 3aKoHa C 00LLeTeOpPeTUYECKMX U METOA0M0MMYECKMX NO3ULUIA,



rnyéXke nMOHATb WCTOPUYECKOE W3MEHeHWe (QYHKLUMIA 3TOro 3akoHa — OT
0606LaroLein 40 06BACHAIOLLEN Y MPOTrHO3NPYHOLLEN.

EanHas cucTema 3HaHWA O BXKHEMLUMX BeLLeCTBaX, MX COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHMUN, & TaKXKE O XUMUYECKUX peakuusx, UX CYLHOCTU U
3aKOHOMEPHOCTAX MNPOTEKaHMA gononHaeTca B Kypcax 10 m 11 knaccos
a/leMeHTaMN  COZEPXKaHUS, UMEIOLWMMUN  KY/bTYPOSIOTUYECKUA U NPUKNaLHON
Xapaktep. 3TW 3HAHWA CMOCOOCTBYKOT MOHUMAHWUIO B3aMMOCBA3N XUMUK C
OPYTUMU HayKamK, PackpblBalOT eé pofib B MO3HABATE/IbHOW M MPaKTUYECKOM
[eATe/IbHOCTN YesioBeKa, CrocOoOCTBYHOT BOCMUTAHUIO YBaXKEHWUA K npoueccy
TBOpYECTBa B 06/1aCTU TEOPUU N NPAKTUYECKUX MPUIOXKEHWUIA XUMUK, MOMOraroT
BbIMYCKHWKY OPWEHTUPOBATbCA B OOLECTBEHHO W JIMYHOCTHO 3HAYMMbIX
npobneMax, CB3aHHbIX C XUMMWEN, KPUTUYECKM OCMbICNMBATL WHQOPMaUMO 1
NPUMEHATb €€ NS  MOMOJSIHEHUA 3HAaHWI, PeLueHNs WHTENNEKTYalbHbIX U
3KCMEePVMEHTa/IbHbIX MUCCMef0BaTe/IbCKMX 3a4ay. B uenom cogepxxaHvie y4ebHoro
npegmeta  «XUMUSA»  [AHHOTO  YPOBHA  M3YYeHWA  OPUEHTUPOBAHO  Ha
(hopMUpoBaHMe Y 00Yy4arOLLMXCA MUPOBO33PEHYECKOW OCHOBbI A1 MOHUMaHWS
(hMNOCOCKMX WML, TakMX Kak: MaTepuasibHOe eAUHCTBO HeOopraHW4yeckoro wu
OpraHM4yeckoro mwupa, O00YCNOBNEHHOCTb CBOWCTB BeLLECTB WX COCTaBOM U
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUA MYTEM 3KCMNepuMeHTa W
PELleHnss NPOTUBOPEUNA  MeXAYy HOBbIMMA  (hakTaMu U TEOPETUYECKMMMU
NpPeAnocbI/IKaMu, 0CO3HaHME POMN XMMUU B PELLEHMIN 3KOIOTMYECKUX NMPob/eM, a
TaKXe Npo6siem coepexxeHns IHepreTUYeCKNX Pecypcos, Cbipbs, CO34aHNA HOBbIX
TEXHO/IOM M 1 MaTepuasoB.

B nnaHe pelweHus 3agad  BOCMUTaHMA, pasBATUA UK coLMaIn3aumm
06yyatoLMXCA MPUHATbIE MPOrpaMMoi MO XMMUW MOAXOAbl K OMpefesieHunto
COAepXaHus W MOCTPOEHUs npeameTa MpedycMmarpuBatoT  (POpPMUpPOBaHME
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMetoWmMx 6a30BOe 3HayeHMe [
Pa3/INyHbIX BUAOB [EATENbHOCTW: peLleHns npobnem, MOUCKa, aHainza u
06paboTKM MH(hopMaLMK, HEOBXOAMMbIX AN NPUOBPETEHUSA OMbITa NPAKTUYECKOM
N NCCNeLoBaTeNlbCKON AeATeNbHOCTH, 3aHMMAaloLLel BaXKHOe MEeCTO B MO3HaHUK
XUMUN,

B npakTvke npenojaBaHMsi XMMUW Kak Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMA, Tak N Ha YPOBHe CpeaHero obLlero 06pasoBaHus, Npw onpeaeneHmum
COAepXXaTe/lbHON XapaKTepUCTUKN Lefell U3ydeHUs MpeamMeTa HanpasieHUeM
MepBOCTEMNEHHON 3HAYMMOCTWN TPaAULMOHHO MPU3HAETCA (DOPMUPOBAHWME OCHOB
XVMUYECKOW HayKM Kak 061acTU COBPEMEHHOro ecTeCTBO3HaHWA, MPaKTUYeCKoi
[eATeNIbHOCTN YeNoBeKa U Kak O4HOro M3 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOMYECKON TOYKM 3peHUs TaKoW MNOAXOL K ONpeaeneHnto Lenei n3yyveHus
npesAmMeTa AB/ISETCA BMOJIHE ONpaBLaHHbIM.



CornacHo [aHHON TOYKe 3peHus TNIaBHbIMK LeNfsgMU U3YYeHUs npeameTa
«XnMuna» Ha 6a3080oM ypoBHe (10 —11 K1) ABnsATCA:

(hOpMUPOBaAHME  CUCTEMbI  XMMWYECKMX  3HAHWUIA  KaK  BadKHeWLUel
COCTaB/IAOLLEA eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOIA
NneXaT K/KYeBble MOHATUA, (PYyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHMe fi3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LLeHNI1 MUPOBO33PEHYECKONO XapakTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUSA N CTAHOB/IEHNS;

(hopMUpOBaHMe 1 pa3BUTHE MPELCTaBEHNA O HayYHbIX METOAAX MO3HAHUSA
BELECTB U XUMMUYECKUX peakuuid, HeobXoAuMMbIX A1 NPUoOpeTeHuns
YMEHUA OPUEHTUPOBATLCA B MUPE BELLECTB U XMMWYECKUX SABMEHUMN,
MMEIOLLMX MECTO B NPUPOLE, B NPaAKTUYECKOW N MOBCEAHEBHOM XXMN3HU;
pasBUTNE YMEHWIA 1 CNOCOO0B AEeATENIbHOCTU, CBA3AHHBIX C HAO/KOAEHNEM U
OOBACHEHMEM  XMMWUYECKOrO  3KCMepUMeHTa, COOMOAeHVEM  MpaBu
6e30nacHOro obpaltleHus ¢ BeLLECTBaMN.

Hapsgy ¢ aTum, cofepkaTenibHas XapakTepucTuKa Lenei U 3a4a4 n3yyeHus
npegMeTa B nporpaMmme no XMMuUU YTOYHEHa Y CKOPPeKTUPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuUTETaMX B CUCTEME CPeAHero obuero obpasoBaHus. CerogHs B
npenojaBaHnv  XMMUM B OO/MblUEM  CTEMEeHW OTHAAETCA  NpeanoyTeHue
NPaKTUYeCKON KOMMOHEHTe cofepXaHusi 00y4YeHus, OPWEHTUPOBAHHON Ha
MOArOTOBKY BbINYCKHMKa 00Lle0bpa30BaTe/lbHON OpraHM3aumn, BaAEOLLEro He
HabopoM 3HaHWA, a (YHKUMOHa/IbHOW rPamMOTHOCTbIO, TO eCTb crocobamun u
YMEHUAMMN aKTUBHOTO MOYYEHMS 3HAHWIA U MPUMEHEHNA UX B PeasibHON YXXU3HU
A/ peLleHns NpakTUyYecKnx 3agad.

B cBA3nM Cc atum npu m3yyveHUM npegmetra «XvMus» LOMUHMPYHOLLEee
3HaYeHne NPMOBPETAIOT Takue Lenn 1 3aayum, Kak:

ajanTtauma obyyatoLmxca K YCoBUAM AMHAMUYHO Pa3BMBatOLLErocs Mupa,
(hopMUpPOBaHWE  WHTE/NIEKTYa/IbHO  PasBUTOM  JIMYHOCTW,  TOTOBOAN K
camMmo06pa3oBaHNI0, COTPYLHUYECTBY, CaMOCTOATE/IbBHOMY MPUHATUIO TPaMOTHbIX
PeLLeHNA B KOHKPETHbIX XXU3HEHHbIX CUTYaUMaX, CBA3aHHbIX C BELLeCTBaMU N X
NMPUMEHEHVEM;

(hopMupoBaHMe Yy  0Oy4alOWMXCA  KNHOYEBbIX  HaBblKOB  (K/THOYEBBIX
KOMNETEHLMIN), MMEIOLWMX YHUBEPCA/IbHOE 3HayeHWe [ANS Pa3/INYHbIX BUOB
[eATeIbHOCTU: peLleHns npobnem, Noucka, aHaimsa 1 06paboTkM MHGOpMaLmn,
HeoOX0AMMbIX A5 NPUOBPETEHUSA OMbiTa AeATeNIbHOCTU, KOTOpas 3aHWMaeT
Ba)KHOE MeCTO B MNO3HAHUM XUMUW, a TakKxke [N OUEHKU C Mo3uuui
3KOJIOTMYeCKon 6e30nacHOCTM XapakTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHn3m YesioBeka 1 NPUPOLHYIO CPeay;



pa3BMTME MNO3HaBaTeNbHbIX WMHTEPECOB, WMHTENNEKTYaSlbHbIX U TBOPYECKMX
CMOCOBHOCTEN 00yYatoLWMXCA: CNOCOOHOCTN CaMOCTOSATE/IbHO NPUOGPeTaTb HOBbIE
3HaHWA MO0 XUMWUM B COOTBETCTBUM C XXMU3HEHHBLIMW MOTPEGHOCTAMM, UCNONb30BATH
COBPEMEHHbIE MH(OPMaLMOHHbIE TEXHOMOTUI 1A MOUCKA WU aHanmn3a y4ebHon v
Hay4HO-MONYNAPHON MH(OPMAaLUN XMMUYECKOTO COAEPXKaHNS;

(hopMUMpOoBaHMe 1 pasBuUTHE Y 00YUaKOLLIMXCA aCCOLMATUBHOIO 1 IOTMYECKOro
MbILLIeHNA, Habnto4aTeIbHOCTH, COBPaHHOCTU, aKKYpPaTHOCTW, KOTOPble 0COBEHHO
HeoOX0AMMbI, B YaCTHOCTW, MPWU MJAHUPOBAHUW W MPOBEAEHUN XUMMUYECKOrO
3KCMEPUMEHTA;

BOCNUTaHWe Yy 00y4yaromxcd  YOeXXAEHHOCTM B FYMaHUCTUYECKOM
HarnpaB/fIEHHOCTN XMMUW, €€ BAXXHOW POSIN B PeLIeHUU r106asbHbIX Npo6siem
paunoHaIbHOro NPUPOLOMO/Ib30BaHUSA, MOMO/HEHNS SHEPTETUYECKMX PECYPCOB U
COXpaHeHUs MNPUPOLHOrO pPaBHOBECWS, OCO3HAHWUA HE0O6XOAMMOCTU BGepeXHOro
OTHOLUEHUA K MPUpPOLe W CBOEMY 3[0pPOBbI0, a TakKxe MPUOBpPeTeHUs OnbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PeLUEHWUA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU ABNEHUSMA.

B yyebHOM nnaHe cpeaHero o06LLero o06pa3oBaHUs NpeaMeT «XUMUSA»
6a30B0Oro YpoBHSA BXOAMT B COCTaB NpeAMeTHON 061acTn «ECTeCTBEHHO-HAYUHble
npeaMeTbI».

ObLee 4UMCIO YacoB, OTBEAEHHBIX 418 U3YYEHMS XUMKMK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTtaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC
OPI'AHNYECKAA XMNHA

TeopeTnUyeCKMe OCHOBbI OPraHNYecKom XMmMmm

MpeaMeT opraHMYecKon XMMUN: eé BO3HUKHOBEHWE, pasBUTKE N 3HAYEHWE B
MOJly4YEHUN HOBLIX BELLEeCTB U MaTepuanoB. Teopus CTPOEHUSA OpraHNYecKux
coeaunHeHunin A. M. byTnepoBa, eé 0CHOBHbIE NON0XeHUSA. CTPYKTYPHbIE opMy/ibl
opraHuyeckux BewlecTs. [omonorua, u3somepusa. XuMUYecKasa CBA3b B
OpraHMyecKnx CoeanHeHNAX — OAMHAPHbIE N KpaTHbIe CBA3N.

MpeacTaeneHne 0 KnaccumKaumMy opraHMyeckmx BelecTs. HomeHKnatypa
OpPraHMYyecKnx COeAMHEHWU (CUcTemMaTMyeckas) W TpUBMASIbHbIE HAa3BaHWA
BaKHeMLMX NpeacTaBuTeneld KnaccoB OPraHNYeCcKmx BELLECTB.

AKCnepuUMeHTa/lbHble METOAbl M3YYEeHUS BeLeCTB M WX MNPEeBPALLEHWIA:
O3HaKOM/IeHMe C 06pasuaMn OpraHUYecKMxX BeLLeCTB WM MaTepuasiaMuM Ha Ux
OCHOBE, MO[E/NMpoBaHWe MOJIEKYNT OpraHWYecKUX BELLECTB, HabMogeHve U
onucaHne LEMOHCTPALMOHHbLIX OMNbITOB MO NPeBPaLLeHN0 OpraHNYeCKNX BELLECTB
npw HarpesaHUK (MnasneHne, 06YrNMBaHNE U TOPeHNe).

Yrnesogopoabl

AJKaHbl: COCTaB U CTPOEHWe, TOMOJIOTMYEeCKUA psg. MeTaH M 3TaH —
npocTenlime npeLCTaBUTENN aJIKaHOB: (DU3NYECKME U XUMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss W TOPEHUs), HAaxXOXAeHWe B NPUPOAe, MOJyYeHne W
NMPUMEHEHNE.

AJIKeHbI: COCTaB M CTPOeHWe, FTOMOJIOTNYECKNIA paf. DTUEH U NPONWUIEH —
npocTeiline MnpeLCTaBUTENN aSIKEHOB: (DM3NYECKME U XUMUYECKMe CBOMCTBA
(peakumv  rMopvpoBaHKs, FaIOrEHNPOBaHWA, ruapaTauun, OKWUCIEHUA U
nonMMepusaLmm), nosyyeHne N NpUMeHeHme.,

AnkaaveHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWe, BaXHenLIne
XMUMUYECKMe CBOICTBa (peakums nonvMmMepusaumm). MonyvyeHne CUHTETUYECKOTO
KayuyKa U pesuHbil.

AJIK/HbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FTOMOIOTMYECKUIA pad. ALeTuIeH
— NpoCTeWwniA NpeAcTaBUTe/lb a/IKMHOB: COCTaB, CTPOEHWE, (U3NYeckne |
XUMUYECKMe CBOMCTBA (peakunn ruapupoBaHmns, raioreHUpoBaHus, rugparauum,
ropeHuns), nosly4yeHne n NPUMeHeHMe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (hM3MYeCcKne N XUMUYECKMe CBOMCTBA
(peakuuy rasioreHnpoBaHNa N HATPOBAHUSA), MOyYeHUe N NpUMeHeHue. Tonyon:
coCTaB, CTPOeHMe, (M3MYeCKMe UM XMMUYEecKue CBOWCTBa  (peakumu
ra/loreHVpoBaHna 1 HUTPOBAHUSA), MOMyYeHWe W npuMeHeHne. TOKCUYHOCTb



apeHoB. [eHeTWYecKas CBA3b MeXAy YrneBofopofamn, NPUHAAIeXaWUMA K
PasIMYHbIM Knaccam.

MpupofHble WCTOYHWKW YrNeBOAO0POAOB. [pMpOAHbIA a3 u MomnyTHble
HepTAHblE rasbl. He(hTb 1 eé npoucxoxkaeHne. Crnocobbl nepepaboTkyM HedTu:
MepPeroHkKa, KPekKWHr (TepMUYECKWil, KaTaIMTUYeCKuin), nuponus. [poayKTol
nepepaboTKN HeTU, UX NPUMEHEHWE B NPOMbILLIEHHOCTN U B ObITY. KaMeHHbII
Yro/ib Y MPOAYKTbI €ro nepepadoTKu.

JKCnepuUMeHTa/IbHble METOAbl M3YYeHMs BeLecTB M UX MNPeBPaLLeHWiA:
O3HaKOM/IeHMe C obpasyamy MnacTMacc, KayyykoB W pPesuHbl, KOMeKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOMIEKYN  YrNeBOAOPOAOB U
raJIoreHonpPon3BOAHbIX, NPOBEAEHNE NPAKTUYECKON PaboTbl: MOSyYeHWe aTUIeHa
N U3y4YeHMne ero CBOWCTB.

PacyéTHble 3a4a4n.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BLEMA,
KONMYeCcTBa MCXOAHOr0O BeLecTBa UM NPoAyKTa peakuun no M3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB U/ NPOAYKTOB peakuum).

Kucnopogacogepxalime opraHMyeckme coeguHeHns

MpesenbHble 0AHOATOMHblE CnUPTbl. MeTaHOn WM 3TaHOM:  CTPOEHMe,
(hM3nyeckne ” XMMMUYECKMEe CBOMCTBa (peakuuy C akTUBHbIMW MeTasinamu,
raJloreHoBOAOPOAaMM, TFOpPEeHUe), NpUMeHeHVe. BoJOpPOAHbIE CBA3U  MeXAy
MOJIeKy/laMu CNUPTOB. [leCTBMe MeTaHO/1a U 3TaHO/Ma Ha OPraHn3M YesoBeka.

MHOroatomMHble  CMPTbl.  OTUNEHTIMKONb W TULEPUH:  CTPOEHME,
(hM3nyeckne M XUMUYECKMEe CBONCTBA (B3aMMOAENCTBME CO  LLE/IOYHbIMMA
MeTa/ilaMK, KayeCTBeHHas peakuuss Ha MHOroaTOMHble CrvpThbl). [encTere Ha
opraHusm 4yenoseka. MpumeHeHVe rNLEPUHA U STUNEHTIMKONS.

®eHOoN: CTPOeHMe MOSIEKY/bl, (M3MYEeCKMe W  XMMUYECKMEe CBOMCTBA.
TokcnyHocTb (heHona. MNprmeHeHWe geHona.

Anbfiernabl 1M KeTOHbl.  dopmanbierni, auetasbjerng: CTPOeHue,
(hbM3nYecKne N XMMUYECKMEe CBOMCTBA (peakumn OKUC/IEHWA N BOCCTAHOB/EHWUS,
KayeCTBEeHHble peakuun), NofyvyeHne 1 NpUMeHeHNe.

O[HOOCHOBHbIe NpefenbHble  KapObOHOBble  KWUCNOTbl. MypaBbUHas WU
YKCYCHas KUC/OTbl: CTPOEHWE, PU3NYECKMe N XMMUYECKMe CBOKMCTBa (CBOWMCTBA,
obLme ona Knacca KUCNOT, peakuma atepudukayun), nofyvyeHme n npuMeHeHue.,
CTeapnHoBast 1 0feMHOBas KUC/OTbl Kak MPeACcTaBUTeNIN BbICLUMX KapOOHOBbIX
KNCNOT. Mblfa Kak COMM BbICLLMX KaPpOOHOBBIX KMUC/IOT, X MOIOLLEe feiCTBIE.

CnoxHble 3upbl Kak MpPou3BOAHbIE KapbOHOBLIX KUCIOT. [mMaponus
CMIOXHbIX 3(MpPOB. XKunpbl. MMaponm3 Xmpos. NprmeHeHKe XMPoB. bruonormyeckas
PO/Ib XXMPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesogoB  (MOHO-, Au- MU
nonucaxapugbl). 'NOKO3a — NPOCTENLLMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBONCTBA  (B3aUMOAEWNCTBME C
rmgpokcnagom megu(ll), okucneHme amMmMmadHbIM PacTBOpPOM okcupa cepebpa(l),
BOCCTaHOB/IeHME, OPOXeHWe T[H0KO3bl), HaxOXAeHVe B MNPUpoAe, NPUMEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30MEp I/IHOKO3bI.

Kpaxman u uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenntonosbl. Pusnyeckme U XMMUYECKMe CBOCTBA Kpaxmana (rmaponwus,
KayeCTBeHHas peakums C MOLOM).

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BELeCTB M UX MNPEeBPaLLEHWIA:
npoBefeHune, HabMeHWe N OMuCaHWe [AEeMOHCTPALMOHHbLIX OMbITOB: TOpPeHue
CMUPTOB, Ka4yeCTBEHHblE peakuuy OLHOATOMHbIX CMUPTOB (OKWUCNEHWe 3TaHONa
okcngom meau(ll)), MHOroaTtomMHbIX CrnMpPTOB (B3aMMOAENCTBME TNMLEPUHA C
rmgpokcnagom meau(ll)), anbaernaos (OKMCNeHWe aMMUaYyHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom wmeau(ll), B3aMmopenCTBME Kpaxmasia C WOLOM),
npoBefeHMe NPaKTUYECKO paboTbl: CBOMCTBA PacTBOPa YKCYCHOM KMUCNOTI.

PacuéTHble 3ajaun.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BLEME,
KO/IMYECTBa MCXOLHOr0 BeLLecTBa UM NPOLYKTa peakuun no M3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB U/ NPOAYKTOB peakuum).

A30TCoepKaLlme opraHnyecKmne CoOeUHeHS.

AMUWHOKMCNOTBI KaK aM(OTepHbIe OpraHuyeckne coegunHeHuns. Pusnyeckme
N XMMWUYECKMe CBOWCTBA aMMHOKMC/OT (Ha npumepe rnvumHa). bruonoruyeckoe
3HayeHve aM1HOKUCoT. MenTuapbl.

Benkn Kak NpUpOAHble BbICOKOMOEKYNAPHbIE COeAUHeHUs. [lepBUYHas,
BTOpPUYHAsA WM TPETUYHasa CTPYKTypa 6e/KoB. XUMUYeCKMe CBOWCTBA Oe/IKOB:
rMAPONN3, fleHaTypaLus, Ka4ecTBeHHbIE peakLmm Ha 6esiku.

JKCnepuMeHTa/lbHble METOAbl M3YYeHUs BeLeCcTB M WX MNPeBPaLLEHWiA:
Habno4eHne 1 onmncaHne AeMOHCTPALUMOHHBIX OMbITOB: AeHaTypauuns 6eKoB npu
HarpeBaHun, LiBETHbIE peakuun 6e/KoB.

BbICOKOMOEKYISIPHbIE COeANHEHWS

OCHOBHble MOHATUA XMMWUW BbICOKOMOEKY/IAPHBIX COeAMHEHWIA: MOHOMED,
nonMMep, CTPYKTYPHOE 3BEHO, CTerneHb MosMmepusannn, CpeLHsas MONeKynspHas
macca. OCHOBHble MeTOfbl CUHTe3a BbICOKOMOIEKY/APHLIX COEAUHEHMIA —
nonMMepu3aums 1 NoNIMKOHAeHcauums.

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BELeCTB M WX MNPEeBPaLLEHWIA:
O3HaKOM/IeHMe C obpasuamy NPUPOAHbLIX U UCKYCCTBEHHbLIX BOIOKOH, MNacTmacc,
Kay4yKOB.

MexnpegMeTHble CBA3N.



Peanunsaums MexxnpeamMeTHbIX CBA3ei NPU U3yYeHUN OpraHMYecKon XuMmmn B
10 Kknacce OCYLLECTBNSETCS Yepe3 WCMONb3oBaHME KaK O6LMX €eCTeCTBEHHO-
Hay4YHbIX MOHSATUIA, TaK U MOHATUN, SBNAIOLWLMXCA CUCTEMHbLIMU AN OTAENbHbIX
NpeAMEeTOB €CTECTBEHHO-HAYUYHOr 0 LMKNA.

O6Lne ecTeCTBEHHO-Hay4YHble NMOHATUA: SBNEHME, HAYUHbIA (DaKT, rMNoTesa,
3aKOH, Teopusi, aHa/In3, CUHTE3, KnaccuuKaums, nepmoanyHocTb, HabnwaeHve,
N3MepeHne, IKCNEPUMEHT, MOAENNPOBaHNE.

du3nka: maTepus, 3SHeprus, Mmacca, aToM, 3N1EKTPOH, MOJeKyna,
3HEPreTUYeCcKUii YpoBeHb, BELLECTBO, Teno, O0OLEM, arperatHoe COCTOsIHWE
BeLLeCTBa, (oM3nyecKmne BENMUYUHBI 1 eANHIULLbI UX U3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdgepa, 0OMeH BELLECTB B OpraHu3me,
(hOTOCMHTE3, OMONOTMYECKN aKTWBHble BellecTBa (6enKwu, YrneBoAbl, >XUpb,
(DEPMEHTBI).

[Ceorpadms: MUHepasbl, FOPHbIE NOPOAbI, NOME3HbIE MCKOMaeMble, TOMANBO,
pecypcel.

TexHonorna: nuueBble MNPOAYKTbl, OCHOBbl PaLMOHANLHOIO MUTaHWUS,
MOIOLLME CPEACTBa, IEKAPCTBEHHbIE M KOCMETMYECKME npenapaTbl, MaTepuasibl U3
NCKYCCTBEHHbIX N CUHTETUYECKNX BOJTIOKOH.

11 KNACC
OBWAA N HEOPI AHNYECKAA XUMWA

TeopeTnyecKmne 0CHOBbI XMMUN

XUMUYECKNA  3nemMeHT. ATOM. HAOpo aToma, W30TOMbl. JNEKTPOHHas
060/104Ka. DHEpPreTnyeckne YpoBHW, NOAYPOBHU. ATOMHbIE opbutanu, s-, p-, d-
anemeHTbl. OCO6EHHOCTM pacnpefeneHns 371eKTPOHOB MO OpouTansaMm B aToMax
3/IEMEHTOB MePBbIX YETbIPEX NEPUOAOB. SNEKTPOHHASA KOH(UTYypaLmsa aTOMOB.

Meprofgunyeckunin 3akKoH 1 lMepuroanyeckas cMcTemMa XMMMUYECKUX 3/1EMEHTOB
A. V. MeHpeneeBa. CBA3b NepuoanMyecKoro 3akoHa v Mepnognyeckon CUCTEMbI
XUMn4yecknx anemeHtos . . MeHpaeneeBa ¢ COBPEMEHHOWN TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XWMWUYECKUX 3/1EMEHTOB U
0bpasyembIX MMU MPOCTbIX W CMOXHbIX BELECTB MO rpynnam un Mepuogam.
3HayeHne NepuoLMYecKoro 3aKoHa B pa3BuTUM HayKW.

CTpoeHve BewjectBa. XuUMMUYeckas CBA3b. Buabl XMMUYECKOR CBA3N
(KoBasieHTHas HenondpHas M NoMspHas, WOHHasA, MeTannnyeckas). MexaHU3MbI
06pa3oBaHNA  KOBA/IEHTHOM XWMWUYECKOW CBA3N (OOMEHHbIM U LOHOPHO-
akLenTopHbIA). BopopoaHas CcBA3b. BaneHTHOCTb. 3MeKTPOOTPULATENBHOCTb.
CTeneHb OKUCNEHUS. VIOHbI: KAaTUOHbI Y aHUOHBI,



BewlectBa MOMEKYNAPHOTO M HEMONEKYNAPHOr0  CTPOeHus.  3aKoH
MOCTOAHCTBA COCTaBa BeLLeCcTBa. TWUnbl KPUCTAININYECKMX PELLIETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TUMA KPUCTa/IINYECKON PELUETKMN.

MoHATME O AMchepCHbIX cucTemMax. VICTUHHbIE U KONNOWAHbIE PacTBOPbI.
MaccoBas [0/ BelLleCTBa B pacTBOpe.

Knaccugpmkaums HeopraHMyecKux COeIVHEHNIA. HomeHKnatypa
HeopraHMyeckux BeLLecTB. [eHeTMYecKas CBA3b HeopraHuWyeckux BeLLECTB,
NnprvHagnexatimx K pasMyHbIM Kiaccam.

Xnumnyeckas  peakums.  Knaccugumkauusi  XUMWYECKUX — peakumin B
HeopraHM4yecKorM M OpraHMYecKon XMMMW. 3aKOH COXPaHeHUs MacCbl BELLECTB,
3aKOH COXPaHeHWs 1 NpeBpaLLeHns 3HEPrumn Npu XUMUYECKMX peakLmsX.

CKopoCTb peakuuu, eé 3aBUCUMOCTb OT pas3/IMyHbIX (PakTopoB. ObpaTnMble
peakunn. XMMUYECKoe paBHOBecue. PakKTopbl, BAUAKOLWME Ha COCTOAHME
XUMmyeckoro pasHosecus. MNpuHumn fle LLaTense.

AnekTponuTmnyeckas guccoumnaums. CunbHble 1 cnabble anekTponntel. Cpea
BOAHbIX PAaCTBOPOB BELLECTB: K1C/as, HeMTpasibHas, LWeovHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLun.

JKCnepuMeHTalbHbIE METOAbl W3YYeHUSt BELEeCTB W UX MpeBpaLLEeHWiA;
AeMOHCTpauma Tabnuy, «lMepnogmyeckas cuctema XMMUYECKUX anemeHTos . U.
MeH/zeneeBa», M3ydyeHe MOJeNen KPUCTANIMYECKUX PELLETOK, HabnrodeHve u
onmcaHue LeMOHCTPALMOHHbIX 1 1abopaTopHbIX OMbITOB (Pas/iokeHWe nepokcunia
BOZOPO/a B NPUCYTCTBUN KaTann3aTopa, OnpejesieHne cpefbl pacTBOPOB BELLECTB
C TMOMOLLbD YHMBEPCA/IbHOrO WHAMKATOpa, peakuMm WOHHOro 06MeHa),
NpoBefeHNe NPaKTUYECKO paboTbl «BNnsHME pas3nyHbIX (haKTOPOB Ha CKOPOCTb
XUMUYECKOW peakLmm».

PacuéTHble 3aga4un.

PacyéTbl N0 YpPaBHEHUAM XMMWYECKMX peakunin, B TOM  4ucCne
TEPMOXMMUYECKNE PACYUYETbl, PacyéTbl C WCMO/b30BaHWEM MOHATMA «MacCOBas
[0N4 BeLLEeCTBax.

HeopraHuyeckas xmmunsa

Hemetannbl. onoxeHne HemetannoB B  [leprogMyeckon  cucteme
XUMUYeCKnUX anemeHtoB [. . MeHpaeneesa M O0COGEHHOCTW CTPOEHWS aTOMOB.
dun3nyeckne CBOMCTBA HeMETa/NoB. ANNOTPONUA HeMeTannoB (Ha npumepe
K1cnopoaa, cepsbl, hocgopa 1 yrnepoaa).

XUMMYECKNe CBOWMCTBA BaXXHEWLLMX HemeTan0B (rasioreHoB, cepbl, a3oTa,
(hocthopa, yrnepoga WM KPEMHWA) U UX  COEAMHEHMIn  (OKCWAOB,
KNCNOPOACOAepXXalmnX KUCNOT, BOAOPOAHbIX COEAUHEHNIA).

[MpUMeHeHNe BaXKHENLLNX HEMETA/ISIOB U UX COEANHEHWA,



MeTannbl. MonoxeHne meTtannos B lMepnoamnyeckort CUCTeMe XUMUYECKNX
anemeHToB . . MeHaeneeBa. OCOGEHHOCTN CTPOEHUS 3M1EKTPOHHbIX 0060/104€eK
aToMoB MeTasinoB. O6LWme pusnyeckne csoicTea mMetanioB. Cniaebl MeTas/oB.
SNEKTPOXUMUNYECKUNIA Psf, HANPSXKEHWUIA METa/10B.

XNUMMYECKMe CBOINCTBA BaXKHEMLLMX MeTanNoB (HaTpUi, Kanuil, Kanbuui,
MarHui, atoMUHUIA, UMHK, XPOM, XXeNe3o, Mefb) U UX COeANHEHWN.

O6uwme crnocobbl nonyveHnss meTanioB. MNMpUMeHEHNE MeTalsioB B ObITY ©
TEXHUKE.

JKCnepuUMeHTa/lbHble METOAbl M3YUYeHUs BeeCcTB M WUX MNpeBpaLLeHNiA:
n3yyeHve Kosnekumm «MeTansbl U Chnnasbl», 06pa3LOB HEMETA/I/IOB, PELLeHMne
3KCNepUMeHTa/IbHbIX 3afa4y, HabnlofeHMe W OonucaHve AeMOHCTPAUMOHHBIX |
NnabopaTopHbIX OMbITOB (B3aVMOAENCTBME TMAPOKCUAA a/TIFOMUHUA C pacTBopamu
KUCNOT W LLEe/0Yei, KaUeCTBEHHbIE peakLn Ha KaTVOHbI MeTas1/10B).

PacyéTHble 3ada4n.

PacuyéTbl maccbl BellecTBa UaM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BeLecTBa, Macce uavM 00bEMY OAHOrO M3 Yy4yacTBYHOLMX B peakumy BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYeCTBa BeLeCTBa) NPOAYKTOB peakuuu, eciim o4HO
N3 BELLECTB MMEET MPUMECH.

XNUMUSA U XKN3Hb

Ponb XMmMUM B 06eCnevyeHnn 3KOMOrMYEeCcKoW, IHEPreTUYECKON U NMULLEBOWA
6e30MacHOCTW, PasBUTUN MeAUUMHBIL. TTOHATME O Hay4HbIX METOAax MO3HaHUA
BELLLECTB N XMMUYECKNX PeakLUiA.

MpeactasneHnss 06  06WMX  Hay4yHbIX MPUHLMNAX  MPOMBILLIEHHOIO
NoSTlyYeHUs BaXKHEMLINX BELLECTB.

UenoBek B MUpe BELWECTB W MaTepuasioB. BaXKHeWLUMe CTPOUTESIbHbIE
matepvaibl, KOHCTPYKUMOHHblE MaTepuasnbl, Kpacku, CTeKo, Kepamuka,
martepvanbl 419 3MEKTPOHUKM, HaHOMaTepuasibl, OpraHuyeckne U MUHepasibHble
y06peHus.

Xumna W 3[0pOBbe YesioBeKa: nNpasuia MCMOob30BaHUA JIEKAPCTBEHHbIX
npenapaTos, npasnia 6e30MacHOro MCrosb30BaHNA MpenapaToB ObITOBON XMMUK
B MOBCEAHEBHOW XW3HW.

MexXnpeLMeTHbIe CBA3N.

PeaM3aums  MeXNpeAMETHbIX  CBS3eM  MNpU  M3ydYeHUU  OOWed U
HeopraHuyeckor xmummm B 11 Knacce OCYLLECTB/IAETCS Yepe3 UCMOo/b30BaHUe Kak
OOWMX  eCTECTBEHHO-HAYYHbIX TMMOHATUIA, TaK W MOHATUA, ABNAIOLLNXCS
CUCTEMHbIMMN N8 OTAE/NbHbIX NPEAMETOB eCTECTBEHHO-HAYYHOrO LK.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKoH,
Teopua, aHaan3, CUHTe3, Knaccuukaums, MepuoanyHOCTb, HabnoLeHue,
3KCMepPUMEHT, MOAE/IMPOBaHNe, U3MEPEHUE, AB/EHNE.



du3nKa: MaTepusi, IHeprus, macca, atom, 3MIEKTPOH, MPOTOH, HEMTPOH, WOH,
N30TOM, PaAMO0aKTUBHOCTb, MOJIEKY/A, 3HEPTeTUYECKNIA YPOBEHDL, BELLLECTBO, TENO,
06bEM, arperatHoe COCTOSIHWME BELLEeCTBa, (PU3NYECKUe BEIMUMHBI U e4UHNLBI UX
N3MepeHunsi, CKOPOCTb.

Buonorns: knetka, opraHuM3Mm, 3KocucTema, 6uocepa, Makpo- W
MWUKPO3/1IeMEHTbI, BUTaMKHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE MOPOAbI, NMOME3HbIE MCKOMaeMble, TOMANBO,
pecypcel.

TexHonorna: XmmMmnyeckas MpoMbILLNEHHOCTb, MeTasilyprus, NpPon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, Ce/IbCKOXO3ANCTBEHHOE MPOU3BOACTBO, NULLEBas
MPOMBILLNEHHOCTb,  (hapMaueBTUYeCKass  MPOMbILLMIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKUX MpenaparoB, MPOM3BOACTBO KOHCTPYKUMOHHBLIX MaTepuanos,
3/1EKTPOHHAA MPOMBbILLIEHHOCTb, HAHOTEXHOJIOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUA MNPOIrPAMMBI IO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLIEI' O OBPA3SOBAHNA

NIMYHOCTHDbIE PE3YJIBTATDI

®roC COO ycraHaBnMBaeT TpeboBaHUS K pe3y/bTaTaMm OCBOEHUSA
obydarowmmmncs nporpaMMm  cpegHero o6ulero 06pasoBaHUA  (IMYHOCTHbIM,
MeTanpeaMeTHbIM M MpPeAMeTHbIM).  Hay4yHO-MeTOAMYEeCKOn OCHOBOW  Ans
pa3paboTKN MaHWpPYyeMbIX Pe3y/ibTaToB OCBOEHMS MPOrpaMm CpefHero oobLiero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/TbHOCTHbIN MOAXOL,

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKTYype
JIMYHOCTHBLIX Pe3ynbTaToB OCBOEHUA npegMeTa «XUMUSA» Ha YPOBHE CpefHero
06LLero 06pasoBaHus BblfeNeHbl CNeayroLLe COCTaBNAOLWME:

0CO3HaHMe O06y4alroLMMNCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTN —
FOTOBHOCTM K CAMOPAa3BUTUIO, CAMOCTOSATENIbHOCTM U CAMOOMPeeeHNIO;

Ha/IM4me MoTUBaLUK K 0BYYEHNIO;

LieNieHanpas/ieHHOe pa3BUTKE BHYTPEHHUX YOeXEeHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LLEHHOCTEN 1 UCTOPUYECKNX TpaauLmii 6a30BOM HAYKU XUMUMW,

FOTOBHOCTb W CMOCOBGHOCTb 0OYYarLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeIbHOCTN LLEHHOCTHO-CMbIC/I0BbIMU  YCTaHOBKaMu, MPUCYLLMMMK  LLeIOCTHOM
CUCTEME XUMNYECKOIo 06pa3oBaHus;

Ha/IMymMe NPaBOCO3HAHUA 3KO/IOrMYECKON KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA npeaMeTa «XUMWUS» [OCTUraroTCA B
eVHCTBE Y4yeOHOW W BOCNUTATENIbHON [eATeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/IbTYPHbLIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N wngeanaMmm pPOCCUINCKOrO rpaXkAaHCKoOro oobuiectsa, MPUHATbLIMKA B 0OLLECTBE
HOpMamMnM 1 npaBuiaMyM  MOBELEeHWs,  CrOCOOCTBYHOLWMMM  Mnpoueccam
CaMOoMo3HaHMsi, CaMOpa3BUTUS U HPaBCTBEHHOrO CTAHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA npegMeTa  «XUMUS»  OTPaXKarT
CPOPMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYEeCKOW [AeATe/IbHOCTU
0byyaroLLmMXca No peannsaumy NPUHATLIX B OOLLECTBE LIEHHOCTEN, B TOM YuCe B
4acTu:

1) rpaXxgaHCcKoro BOCNNTaHUA:

0CO3HaHUA 06YYatoLLMMUCA CBOMX KOHCTUTYLIMOHHbIX NPaB U 0653aHHOCTEN,
YB@KEHUSA K 3aKOHY Y NPaBOMNOPALKY;

MPeACTaBNeHMS O COUMaIbHBIX HOpMax W MnpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FOTOBHOCTM K COBMECTHON TBOPYECKOW [eATEeNbHOCTM MNpU  CO3AaHuK
yUYeOHbIX MPOEKTOB, PELlEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUM
XUMMNYECKNX 3KCMEPUMEHTOB;

CMOCOOHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HaMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHanmnse pas/iMyHbIX BUAOB YUeOHON LeATeNlbHOCTHY;

2) NaTPUOTUYECKOr0 BOCNUTaHUS:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPUMYECKOMY W Hay4yHOMY Hacneauio
0TEYECTBEHHOW XUMUN;

YBXKEHUS K Mpoueccy TBopyecTBa B 0061aCTU TEOPUM W MPaKTUYECKOro
NPUMEHEHNSA XMMUK, OCO3HAHUA TOro, YTO LOCTVDKEHWUS HAyKu eCTb pesysnbTar
OJIMTENbHBIX  HABMOAEHWUIA,  KPOMOT/AIMBbLIX  3KCMEPUMEHTa/IbHbLIX  MOUCKOB,
MOCTOAHHOTO TPy/Aa YYEHbIX U MPaKTUKOB;

MHTEpeca W MNO3HaBaTe/lbHbIX MOTWMBOB B MOMYYEHUW W MOCNEAYHOLLEM
aHanM3e MHGopMaLMn O nepefoBbIX LOCTUXKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) LlyXOBHO-HPaBCTBEHHOIO BOCNUTaHUS:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOrO NOBELEHNS;

CMOCOGHOCTU OLeHMBATbL CUTYyaLWK, CBSA3aHHbIE C XUMUYECKUMMN SBNIEHUSMN,
M NPYHUMaTb OCO3HaHHbIE PeLLeHUs, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTW;

FOTOBHOCTM OLEHMBaTb CBOE MOBeAeHMEe U MOCTYMNKU CBOMX TOBapuLLEen C
MO3ULUMIA HPABCTBEHHBLIX W MPaBOBbIX HOPM W OCO3HAHWE MOCMEACTBUA 3TUX
MOCTYMKOB;

4) hopmMmpoBaHNA KyNbTypbl 340POBbA:

MOHMMaHUS  LEHHOCTeN 3040pOBOro K 6e3onacHOro 0b6pasa  KU3HMU,
Heob6X0AMMOCTIN OTBETCTBEHHOIO OTHOLLEHWS K COBCTBEHHOMY (U3NYECKOMY U
MCUXMNYECKOMY 3[10POBbIO;

cobntofeHns npaswua 6e3onacHOro obpalleHWs C BellectBamMyu B ObITY,
MOBCEAHEBHOW XXM3HW 1 B TPY0BOIN AeATENIbHOCTH;

MOHVMaHWA  LIEHHOCTW NpaBui  MHAMBUAYAbHOrO M KOMNEKTUBHOIMO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YTPOXKatoLWMX 340P0BbIO U XXU3HU NOLEN;

OCO3HaHWA MOCNeACTBUIA U HEMPUATUA BPeLHbIX NpuBbIYeK (YnoTpebreHus
aJTIKOro/isi, HAPKOTUKOB, KypeHus);

5) TpyA0oBOro BOCMUTaHUSA:

KOMMYHVWKAaTMBHOW  KOMMETEHTHOCTM B y4ebHO-UCCnefoBaTe/lbCKOW
[eATeNIbHOCTK,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W  ApYyrux  Buaax
[eATeIbHOCTY;

YCTAHOBKM Ha aKTUBHOE Yy4yacTve B PeLUeHUM NpPakTUYecKux 3ajad
coumanbHOM Hanpae/ieHHOCTY (B paMKax CBOEro Kacca, LLKO/bI);



NHTEepeca K NPakTUYeCKOMY M3Y4YeHW0 MPOoeccnin pasfiMiyHoro poga, B Tom
4mcrie Ha OCHOBE MPUMEHEHMS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, NO4AM Tpya 1 pesynbTatam TPYL0BOIN AeATe/IbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIGOpY WHAMBUAYa/IbHON  TpaeKTopuu
obpaszoBaHus, 6yayuiein npoeccun U peannsaumm COBCTBEHHBIX MM3HEHHbIX
M1AHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUKN, MHTEPECOB U
noTpe6HOCTel 00LLeCTBa;

6) 9K0N0rM4eCKOoro BOCNNTaHUSA:

9KOMOrMYeCKM Len1ecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHWSA XXM3HW Ha 3eM/e;

MOHUMaHWA rNO6aIbHOrO XapakTepa 3KOMOrMYECKUX Mpo6sieM, BANAHUSA
39KOHOMWYECKMX NPOLLECCOB Ha COCTOAHME NPUPOLHON 1 CoLMabHOWN Cpespl;

0CO3HaHUA He0oOXOAMMOCTU  WCMOMb30BAHUA  JOCTUDKEHUA XUMUKU  [ANS
peLLeHNs BOMPOCOB pauyoHa/ibHOIo NPYPOA0NO/b30BaHNS;

aKTUBHOIO  HENpuUATUS  OEWCTBUIA, MPUHOCALLMX BpeL  OKPYXKatoLLei
NMPUPOAHON Ccpefe, YMeHWs MpPOrHo3vMpoBaTb HebMaronpusATHbIE 3KOOrMYecKme
NoCneAcTBUA NPeANPUHNUMAEMbIX AeNCTBU U NpeaoTBpaLaTb Ux;

Ha/IMumMA Pa3BUTOr0 3KOIOrMYECKOr0 MbILLEHWS, 3KONOMMYECKON KYNbTYpbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCKoi HanpaseHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHON M COLMaNbHOM
NMpakTUKe, CrMoCcOOHOCTM W YMEHMS aKTMBHO MPOTMBOCTOSATL  WAE00rMK
Xemohoouu;

7) LEHHOCTM Hay4YHOro No3HaHuA:

CPOPMMPOBAHHOCTN MUPOBO33PEHNSA, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKN 1 0OLLECTBEHHOW NPaKTUKW;

MOHUMaHUA CNeUunOUKN XUMUA KakK HayKu, OCO3HaHMs eé ponn B
(hopMMPOBaHNM  PaLMOHAIBHOTO HAy4YHOr0 MbILW/IEHNS, CO34aHMM LeNOCTHOro
npefcTaBneHns 06 OKpYXXatoLwem MUpe Kak O efVHCTBe MpUpoAbl 1 YeroBeka, B
MO3HAHUN MPUPOAHbLIX 3aKOHOMEPHOCTEW W pelleHnn npobsieM CoXpaHeHus
MPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUU AN COBPEMEHHOM
UMBMAM3ALMN: B €€ TyMaHWUCTUYECKON HanpaB/eHHOCTW W BaXXHOW ponu B
CO3[aHnn1 HOBOWN 6a3bl MaTepUasibHOM Ky/NbTypPbl, PeLLUeHNN rnobasnbHbIX Npo6/em
YCTONYMBOrO PasBUTUNA YeNIOBEYECTBA — CbIPbEBOM, SHEPreTUYECKON, NULLIEBOI U
3KOJIOTMYeCcKoin 6e30MacHOCTH, B PasBUTUM MeAWLMHbI, 06ecrneyeHnn YCnoBui
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOW D>KM3HU KaXK4Oro 4sieHa
00L1ecTBa;

€CTECTBEHHO-Hay4YHOW TpPaMOTHOCTU: MOHWMAHWA CYLLHOCTW MeTOLOB
MO3HAHWA, MCMO/Mb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOOHOCTM MCMO/b30BaTh



nosly4yaeMble 3HaHWUA A4/19 aHan3a U 00BbACHEHUS ABIEHNIA OKPYXKatOLEro Mvpa u
MPOUCXOAALLMX B HEM M3MEHEHWIA, YMEHMS fieNlaTb 000CHOBAHHbIE 3aK/THYeHNs Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MoMyYeHus
[AOCTOBEPHbIX BbIBO/OB;

CMOCOBHOCTN CaMOCTOATENIbHO WUCMO/Mb30BaTb XMMMUYECKME 3HaHUS NS
peLleHmns Npo6eM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

NHTEepeca K NMO3HaHWUIO 1 UCC/e0BaTe/IbCKON AeATeNbHOCTH;

rOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHUi0 U
camMo0o6pas3oBaHNI0, K aKTUBHOMY [MO/lYYEHUIO HOBbIX 3HAHWM MO XUMUK B
COOTBETCTBUU C XXM3HEHHbLIMU NOTPEBHOCTAMU;

NHTepeca K OCOGEHHOCTAM TpyAa B pas3/IMYHbIX chepax NpodecCroHanbHOM
[eATeNbHOCTN.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMS Y4eOHOro npeameTa «XuUmms» Ha
YPOBHE CpeaHero 06LLero 06pasoBaHUs BK/IHOUAKOT:

3HauMMmble AN (POPMMPOBaHMS  MUPOBO33pPeHMsT  0ByuvaroLmxcs
MEXANCUMNAMHaPHbIe (MEeXNPeAMETHbIE) 06LLeHayUHble MOHATUSA, OTpaxaroLime
LIeNOCTHOCTb HAy4YHON KapTUHbI MuUpa W Ccheuuduky MEeTOAO0B MO3HaHUS,
NCMONMb3yeMbIX B €CTECTBEHHbIX HayKaxX (MaTepusi, BELLECTBO, SHEPrus, SIBNEHNE,
MPOLIECC, CUCTEMA, HAYUHbI (haKT, MPUHLIMAM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, NCcneaoBaHne, HabnaeHNe, N3MEPEHME, SKCMEPUMEHT U APYTue);

YHMBEPCa/bHbIE YYebHble AeincTBMS (MO3HaBaTENbHbIE, KOMMYHUKATUBHbIE,

PErynsaTuBHbIE), obecneunsaroLLme (hopmMrpoBaHue (hYHKLMOHa/TbHOM
rPaMOTHOCTM U COLMaNbHOM KOMMETEHLMM 00YYarOLLMXCS;
CNOCOBHOCTb obyuvaromxcs MCMoMb30BaTh OCBOEHHbIE

MeXANUCLMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEpCa/lbHble Yy4ebHble
[eNCTBUSA B NO3HABATE/IbHOW M COLMabHOM NPaKTUKE.

MeTanpeaMeTHble pe3y/bTaTbl OTPaXKalOT OBMafleHNe YHMBEPCaIbHbIMU
YUYeOHbIMW  MO3HABaTeNlbHbIMW,  KOMMYHUKATUBHbIMW U PEryNSTUBHbLIMU
NENCTBUAMMN.

OBnageHne  yHMBepCa/ibHbIMU yYeOHbIMN no3HaBaTe/IbHbIMU
NENCTBUSAMMN:

1) 6a30Bble I0rM4yecKme JencTBUA:

CaMOCTOATENIbHO  (hOpMYy/NMpoBaTb M akTyanmsmposaTb  MNpobnemy,
BCECTOPOHHE e€ paccMaTpuBaTh;

onpefenaTb Uenu AeaTeNnbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU KX
AOCTWKEHMS, COOTHOCUTb Pe3ynbTaTbl AeSTENbHOCTM C MOCTaBNEHHLIMU LeNSMU;

1CMONb30BaTb NPU OCBOEHWUW 3HAHWUA MPUEMbI NOTMMYECKOTO MbILINEHUS —
BblAENSATb XapaKTepHble MPU3HAKK MOHATMIA M yCTaHaBNMBaTb MX B3aMMOCBSI3b,



1CMO0/Ib30BaTb COOTBETCTBYHOLLME MOHATUA 41151 0OBACHEHUSA OTAENbHbIX (JaKTOB U
ABNEHUN;

BblOMpaTb OCHOBaHUA W  KpUTepun [ANA  Knaccuukaumm Bewects W
XUMUYECKNX peaKkLWii;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MEXAy U3yyYaeMbIMU
ABNEHNSAMU;

CTPOWUTbL JIOTUYECKNe pacCcyXieHnsa (MHOYKTUBHbIE, [AeAYKTMBHbIE, IO
aHanorum), BbISBNATb 3aKOHOMEPHOCTU M MPOTMBOPEUMS B pacCcMaTprBaeMbIX
ABNEHMAX, POPMYNNPOBATL BbIBOAb! 1 3aKNHOYEHNS;

NMPUMEHATb B NPOLIECCe MO3HaHUSA, UCMOMb3yeMble B XUMUU CUMBO/INYECKME
(3HakoBbIE) MOAENM, NPe0bpa3oBbIBaTb MOAE/bHbIE NPEACTABIEHNSA — XUMUYECKUIA
3HaK (CMMBOJ) 3/IeMEHTa, XuUMU4Yeckasd (opmyna, YpaBHEHVE XUMWUYECKOM
peakuMm — Npu peweHMn Yy4eOHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3apau,
NPUMEHATb Ha3BaHHbIe MOAE/bHbIE NPeACTaBNeHUs ANA BbISBNEHUS XapaKTepHbIX
MPU3HAKOB 13YyYaeMblX BELLECTB N XUMUYECKUX pPeakL i,

2) 6a30Bble nccnenoBaTe/IbCKNe AeNCTBUS:

BflafieTb OCHOBaMM METOLO0B HAy4YHOro MO3HaHUA BELLECTB U XMMUYECKMX
peakuuii;

(hopmyIMpoBaThb LieSIn 1 3aa4n UCCefoBaHus, UCNO/Mb30BaTb NOCTaB/IEHHbIE
M CamMOCTOSATE/IbHO COPMY/IMPOBaHHbIE BOMPOCHbI B KayeCcTBe WHCTPYMeHTa
MO3HAHUA M OCHOBbI 415 (HOPMUPOBAHWA TUMOTe3bl MO MPOBEPKE MPaBUIbLHOCTU
BbICKa3bIBAEMbIX CYXAEHUI;

B/lafleTb HaBblKamMy CaMOCTOATENbHOIO MaHMPOBaHUA W MNPOBELEHWS
YUYEHUYECKMX 3KCMEPMMEHTOB, COBEPLUEHCTBOBATb YMEHUA HabNo4aTh 3a XO40M
npowecca, CamoOCTOATE/IbHO MPOrHO3MPOBaTb €ro pesysbTar, (HOPMY/IMPOBaTh
0606LLEHNS N BbIBOAbI OTHOCUTENbHO AOCTOBEPHOCTU Pe3ynbTaToB UCC/Ief0BaHNS,
COCTaB/ATb 060CHOBaHHbI OTYET O NPOAeNaHHON paboTe;

npuobpetaTb OMbIT YYEHUYECKOW WCCMeAoBaTe/IbCKOA W MPOEKTHOW
[eATeNbHOCTN, MNPOSBNATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOSATE/lbHOMY
MOMCKY METOAOB PeLUeHNs MpaKTUYeCKUX 3aga4y, MPUMEHEHUIO Pas3/IMYHbIX
MeTO/0B MO3HaHuA.

3) paboTa ¢ MHhopMaLneil:

OPVEHTUPOBATLCA B Pa3IMYHbIX  UCTOYHMKAX WHGOpMaumMm  (HayyHo-
nonynsapHas fmTepatypa XMMUYECKOro COAepXXaHus, CrpaBOYHble MNocobus,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb MHOPMALUIO pas/INyHbIX BUAOB U popMm
npeLcTaBneHuns, KPUTUYECKN OLeHMBaTb eé [0CTOBEPHOCTb 7
HeNpPOTMBOPEYNBOCTD;



(hopMynMpoBaTb 3anpocbl N NPUMEHATL Pas/ivyHble METOAbL! MPU MOUCKe U
oTObOope MH(popMauun, HeobXoAMMOWN [ANA  BbIMOAHEHUA  Y4eOHbIX — 3ajad
onpeaenéHHoro T1na;

npuobpeTtaTb OMbIT WCMO/Mb30BaHUA WMH(POPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOMOIMIA Y Pa3/INYHbIX NOVUCKOBBLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYIO  (DOPMY  MpefCcTaB/IeHUs
NH(opMaLunn (CXeMbl, rpadnku, gnarpaMmbl, TabnuLbl, PUCYHKN U Apyrue);

MCNONb30BaTb HAyUHbIA HA3bIK B KayeCTBe Cpeactsa npu pabote C
XUMUYECKON MHopMaLMen: MPUMEHSATb  MeXNpeaMeTHble  ((pu3nyeckue u
MaTeMaTnyecKmne) 3Haku 1 CMMBO/bI, hopMybl, ab6peBMaTypbl, HOMEHKNATYPY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CYMBOJ/IMYECKME CPeAcTBa
Harns4HoCTW.

OBnafeHuve yHMBepca/ibHbIMU KOMMYHUKATUBHbLIMWU LEACTBUAMM:

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00CYX/AaeMOI TeMbl B X0fe Ananora u/mnu
ANCKYCCUK,  BbICKasblBaTb  MAaew,  (hOpMynupoBaTb  CBOM  MPeAsoXeHus
OTHOCUTE/IbHO BbIMO/IHEHNS NMPEeASIOXKEHHOIN 3a4auu;

BbICTYNnaTb C Npe3eHTauuelr pe3ynbTaToB MO3HABATe/bHOWM [eATeNlbHOCTH,
MOJTyYEHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMMW MPW BbINOHEHWN
XMIMUYECKOr0 3KCNepuMeHTa, NpakTUYeCcKon paboTbl MO UCCNe[0BaHNIO CBOWCTB
N3yyaemMblX BELLECTB, peanm3aymm yyebHOro npoekta n popmynmpoBaTth BbIBOAbI
Mo pesynbTataM MNPOBEAEHHbIX MCCMeA0BaHUA MYTEM COrfiacoBaHWsA MO3UUMA B
X0Ae 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBnafeHve yHMBepCca/IbHbIMU PerynAaTUBHbIMU LeACTBUSAMN:

CaMOCTOATEe/IbHO MNaHWpPOoBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefenss eé uenm u 3afayu, KOHTPOAMpPOBaTb U MO Mepe
HeoOXOAUMOCTN  KOPPEKTMPOBATL NpeasiaraeMblii - anroputM  AeCTBUIn  Npw
BbINO/IHEHUM  YYeBHbIX W  WCCNefoBaTe/ibCKUX 33dad, Bblbupatb Hauborsee
3 eKTUBHBLIA CNOCO6 MX pelleHns ¢ Y4ETOM MOMYYEHUSI HOBbIX 3HAHWMI O
BeLLeCTBax N XMMUYECKNX peakuusXx;

OCYLLECTB/IATb CAMOKOHTPO/b CBOEI AeATe/IbHOCTM Ha OCHOBe caMoaHan3a
N CAMOOLIEHKMN.

NMPEAMETHDIE PE3YJIbTATDI

10 K/TACC

MpegmeTHble  pe3y/ibTaTbl  OCBOEHMS Kypca «OpraHuyeckas Xumus»
OTpaXatoT:

COPMMPOBAHHOCTb  MPEACTaBNEHUA O  XUMWUYECKOW  COCTaBASOLLEN
€CTECTBEHHO-HAay4YHOW KapTUHbI MWpa, POAN XWMUM B MO3HAHUWN SABMEHWUIA



npupoabl, B  (POPMMPOBAHWM  MbILUIEHUSA W KYNbTypbl  JIMYHOCTK, €@
(hYHKUMOHa/TIbHOW rPpamMOTHOCTU, HEOOXOAMMOIA 419 PeLLeHNs NPaKTUYecKuX 3aaay
N 3KONIOTMYECKM 0O0CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0POBbK M NMPUPOAHONA
cpeae;

BMlafleHne  CUCTEMOM  XMMUYECKMX  3HAHWWA,  KOTOpas  BK/IOYaeT:
OCHOBOMosnararowpe MnoHATUA  (XMMUYECKMIA  3/1EMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIEKY 1A, BA/IEHTHOCTb, 3M1EKTPOOTPULATE/IbHOCTb, XUMNYECKaS
CBA3b, CTPYKTYpHas opmyna (pa3BépHyTas M COKpalléHHas), MO/b, MOJSSpPHas
mMacca, MONIAPHbIA 00BLEM, YrNepoaHblA CKeneT, (YHKUMOHa/IbHas rpynna,
pagvikan, U3omepus, N3oMepbl, FOMONOIMYECKUIA Paf, rOMOIONK, YrieBogopoabl,
KWUCNOPOA W as30TcoAeprkaline COefUHEHMA, MOHOMep, MOMANMep, CTPYKTYypHOe
3BEeHO, BbICOKOMOJIEKYNIAPHbIE COEAVMHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx Bewlects A. M. byTnepoBa, 3aKOH COXPaHEHUsI MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XMMUWU; MUPOBO33PEHYECKME 3HaHWS,
nexkawjne B OCHOBE MOHUMAHWA MPUYUHHOCT WU CUCTEMHOCTU XMMMUYECKUX
ABNEHWI, (haKTONOrMYeckne CBeAEeHWA O CBOWCTBax, COCTaBe, MOMyYEHUN U
6e30MacHOM UCMO/b30BAHUN BaXKHEWLIMX OPraHUYecKUX BeLecTB B ObITy U
NPaKTUYECKOI JedaTeIbHOCTU YeNlOBEKa,;

CPOPMMPOBAHHOCTb YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKKU MOHATUA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, UCMO/b30BaTh COOTBETCTBYHOLLUME MOHATUA MPU
OMuMcaHMM COCTaBa, CTPOEHUA 1 NPeBpPaLLeHNA OPraHNYeCcKX CoOeAMHEHNI;

C(POPMMPOBAHHOCTL YMEHWIA MCMNONb30BaTb XMMUYECKYH) CUMBOJIMKY [A15
COCTaBNIEeHUSI MOJIEKY/IIPHBIX W CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEHHOM)
(hopmMy/1  OpraHMYecKMX BELECTB W  YpPaBHEHUA  XMMWYECKUX  peakuui,
n3rotasnMBaTb MOZEN MOMEKY/N OpraHMYecKMx BeLLecTB ANA UAMOCTpaLumM Ux
XUMMYECKOr0 U NPOCTPAHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTb YMEHWI YCTaHaB/MBaTb MPUHALJIEXXHOCTb U3YYEHHbIX
OpraHMYyeckMx BeLecTB MO KX COCTaBy W CTPOEHWO K onpeaenéHHOMY
Knaccy/rpynne coefuHeHWA (YrneBOAOPOAbl, KWCMOPOL W a3oTcogepykalime
COEAUHEHNs, BbICOKOMOMEKYNSAPHbIE COeAWHEHWs), [faBaTb WM Ha3BaHWA Mo
cuctematnyeckor HomeHknatype (IUPAC), a Takke NpuBOAMTL TpUBMASIbHbIE
Has3BaHWA OTE/IbHbIX OpPraHWYecKUxX BeLLeCTB (3TW/IEH, MPOMW/IEH, aueTu/IeH,
3TUNEHTINKONb, TANUEPUH, (heHon, dopmanbaernd, auetanbierni, mypasbUHas
KWCNOTa, YKCYCHas KNCNOTa, OJIEMHOBAasA KNC/0Ta, CTeapuHOBaa KMUCN0Ta, IHKOo3a,
(OPYKTO3a, Kpaxmarsl, Uenskosa, rmiunH);

CPOPMMPOBAHHOCTL YMEHUA OMpefensaTb BUAbl XUMWYECKON CBS3W B
OpraHNYecKmx CoeMHeHNAX (OAMHAPHbIE N KPaTHbIE);



COPMMPOBAHHOCTb YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHunyeckmx Bewects A. M. bytnepoBa A5 06bACHEHNSA 3aBUCUMOCTI CBONCTB
BELLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHWNA MacChbl BELLLECTB;

COPMMPOBAHHOCTL  YMEHWUA  XapaKTepu3oBaTb  COCTaB,  CTPOEHMeE,
(hM3MYECKMe N XUMUYECKME CBOWCTBA TUMUYHBLIX MPeACTaBUTENE Pas/INyHbIX
KNacCoB OpraHN4Yecknx BellecTB (MeTaH, 3TaH, 3TWIEeH, MPOMW/eH, aueTWuseH,
oytagneH-1,3, metunbytagneH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TU/IEHT/INKO/b,
rNALUEpPUH, (eHon, aueTanbierni, MypasbMHas W YKCYCHas KWUCNOTbI, T/1HOKO3a,
KpaxmaJi, Lie/intos103a, aMMHOYKCYCHas KUCoTa), UIMKCTPMUPOBaTb MrEHETUYECKYHO
CBSI3b MEXAY HVWMW YPaBHEHUAMU COOTBETCTBYHOLUMX XUMUYECKUX peakumi c
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYIT;

COPMMPOBAHHOCTb YMEHWNA XapaKTepn30BaTb MCTOUHUKN YI1IEBOAOPOLHOIO
Cblpbsi  (HedTb, MPUPOAHLIA ra3, Yronb), CrAocobbl WX nepepaboTKn U
MpakTUyYeckoe NpUMeHeHVe NPOAYKTOB MepepadboTKu;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL  BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/IMYeCcTBa UCXOLHOMO BeLecTBa WAN MPOAyKTa
peakuunm no W3BeCTHbIM Macce, 00bEMY, KO/IMYECTBY OLHOIO W3 WCXOAHbIX
BELLLeCTB MM MPOAYKTOB peakLmm);

COPMMPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMOJIb3YEMbIX B XUMUMN MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABMEHMIA (HAOMO4EHWE, N3MEPEHNE, IKCNIEPUMEHT, MOJENNPOBaHME),
NCMOMb30BaTb CUCTEMHbIE XWMMWYECKME 3HAHWA AN MNPUHATUA PeLleHUid B
KOHKPETHbIX >KWU3HEHHbIX CUTyauusx, CBfA3aHHbIX C BewecTBaMn U  UX
NMPUMEHEHUNEM;

chopMMPOBaAHHOCTb YMeHUI cobNtoAaTh npasusa rnosb30BaHNA XMMNYECKO
nocyfon n nabopaTtopHbIM 000pPyAOBaHMEM, a TakXe MpaBwuia obpalleHns C
BelLLlecTBaMM B COOTBETCTBMM C MHCTPYKUMAMWU MO BbIMOHEHUIO 1a60PaTOPHbIX
XUMNYECKMX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWIA MNaHMPOBaTb W BbIMOMHATL  XUMWYECKUIA
aKCnepuMeHT (NpeBpaLleHns OpraHMyecKnX BeLLeCTB NPu HarpeBaHun, NosyyeHe
3TWNeHa W W3y4YeHWe €ero CBOWCTB, KayeCTBEHHblE pPeakuMn OpraHnYecKmx
BeLLeCTB, [AeHaTypauusi 6enkoB Mpu HarpeeBaHWW, LBETHble peakumn GenkoB) B
COOTBETCTBUM C MNpaBwiaMn TeXHUKM 6GesonacHOCTM npu  obpalleHun ¢
BewecTBaMmy U1 nabopaTopHbIM  060pYyAOBaHWEM, MPeACTaBNATb  pPe3y/bTaThl
XUMUYECKOrO 3KCNepuMMeHTa B (POPMe 3anucu ypaBHEHMIN COOTBETCTBYHOLLMX
peakuuin 1 hopMynnMpoBaTh BbiBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

COPMMPOBAHHOCTb  YMEHUIN KPUTUYECKM aHaIM3MpoBaTb XUMUYECKYHO
NH(OPMAaLMIO, MO/ly4aemMytd U3 pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOWM
NHopmaunn, VIHTEPHeT 1 Apyrux);



c(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOMOMMYECKM
LlenecoobpasHoro nosefeHNss B ObITY W TPYAOBOW [eATENIbHOCTM B LENsX
COXpaHeHWs CBOEro 3[0pOBbA W OKpY>KaroLle NpUPOAHOI Cpefbl, 0CO3HaBaTb
ONacHOCTb BO3/ENCTBUA Ha >KMBble OpraHu3Mbl OMNPeAenEHHbIX OPraHNYecKmx
BeLLEeCTB, MOHMMas cMbic nokasatensd MAK, noAcHATbL Ha npuMepax Crnocoobl
YMeHbLUEHUA W NPeAoTBPaleHns WX BPeAHOro BO3M4ENCTBUA Ha OpraHu3m
YesloBeKa,;

N8 00y4arowmxcs ¢ OrpaHUYeHHbIMU BO3MOXHOCTAMW 3[0POBbA: YMeEHWe
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbLIX MeTO4ax MO3HaHUSA BELLEeCTB U
XUMUYECKUX AB/IEHWIA;

ANA cnenbliX U cnaboBuadwmx 00y4yaroLMXCsa: YMEHMEe WUCMOo/b30BaTh
penbeHO-TOYEUHYHO cUCTEMY 0603HaYeHu J1. bpannsg ana 3anucu XMMMUYECKMX

hopmyi.
11 KNTACC

MpegmeTHble pe3ynbTaTbl OCBOEHMA Kypca «O6uwas M HeopraHm4yeckas
XUMUSA» OTPaXKaloT:

COPMMPOBAHHOCTb  MPEACTaB/IEHNA: O  XMMWUYECKOW  COCTaBNAOLLEN
€CTECTBEHHO-HAay4YHON KapTUHbI MWUPa, PON XUMWUW B MO3HAHUU SABNEHUN
npupoapl, B  (JOPMMPOBAHWM  MbIWIEHUS M KYNbTypbl  JIMYHOCTK, €&
(hYHKUMOHa/IbHOW rPamMOTHOCTU, HEOBXOAMMOIA AN PeLLeHNs NPaKTUYeCKnX 3aaauy
N 3KONOTMYeCKM 060CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0POBbK W NMPUPOAHON
cpege;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWIW,  KOTopas  BKJ/IHOYaer:
OCHoBoOMonaratowme NOHATUS (XUMWYECKUIA 3N1eMEHT, aTtom, usoTton, s-, p-, d-
3NIEKTPOHHbIE OpOWTaNIM aTOMOB, WOH, MOJMEKyna, MOJb, MOMAPHbIA 00BEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENIbHOCTL, CTEMEHb OKUCMEHUA, XUMNYECKas CBA3b
(KoBasieHTHas, MOHHasA, MeTa/lInYecKas, BOAOPOAHAs), KPUCTa//IMYeCcKas PeLLETKa,
TUNbl  XUMUYECKMX  peakuuid, pacTBOp, 3NEKTPONUTbI,  HE3NEKTPONTHI,
3NEeKTPONNTUYECKaa Aauccoumnaumsa, OKUCIUTENb, BOCCTaHOBUTE/b, CKOPOCTb
XUMUYECKOW peakumn, XMMUYECKOe PaBHOBECME); TEOPUM U 3aKOHblI (Teopwus
3NEKTPO/IMTUYECKOM Auccoumaummn, nepuoamyeckmin 3akoH A. . MeHpaeneesa,
3aKOH COXPaHeHMA MacChbl BeLLeCTB, 3aKOH COXPaHEHUA M NpeBpaLLeHnsa 3Heprum
NPU XUMUYECKUX peakumsX), 3aKOHOMEPHOCTW, CUMBOJIMYECKUA SI3bIK XUMUMW,
MWUPOBO33peHYECKMEe 3HaHWUA, NeXkallue B OCHOBE MOHUMaHUA MPUYNUHHOCTU W
CUCTEMHOCTU XMMUYECKUX ABMEHWNIA, (haKTONOrMYecKme CBeAeHUS O CBOMCTBAX,
COCTaBe, MoIy4YeHNN 1 6e30MacHOM MCNO/b30BAHUW BXKHENLLIMX HEOPraHNYeCcKuX
BELLLECTB B ObITY M NPaKTUYECKON AesATeNbHOCTIN YeI0BeKa;



COPMMPOBAHHOCTL YMEHWI BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, UCMO/b30BaTh COOTBETCTBYHOLUME MOHATUA MNPU
OMMCaHNM HEOPraHNYeCKMX BELLECTB M NX NPeBPaLLeHni;

CPOPMMPOBAHHOCTb YMEHWIA MCMNONb30BaTb XMMUYECKYH) CUMBOJIUKY [AN15
COCTaBNeHMst  (POPMy/N  BeLeCTB W YpPaBHEHWA  XUMUYECKUX  peakLuid,
cuctematnyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUA OTAE/NbHbIX
HeopraHM4yecknx BeLecTB (YrapHblid ras, Yriekucnblid ras, ammuak, raliéHas
N3BECTb, HeraléHas U3BecTb, NUTbLEBAA COAQ, NUPUT N ApYTIe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb BA/IEHTHOCTb U CTENEHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSAX Pas3/IMYHOro CocTaBa, BUL XMMWUYECKON
CBA3U (KOBa/leHTHas, MOHHasA, MeTa/lInyeckass, BOAOPOAHAsA) B COEAUHEHNAX, TUN
KPUCT/ININYECKOM PeLIETKM KOHKPETHOro BellecTBa (aTomHas, MOMEKynspHas,
MNOHHas, MeTa/l/Inyeckas), XapakTep Cpesbl B BOLHbIX pacTBOPax HEOpPraHUYecKmx
COENHEHNIA;

chopMMpPOBaAHHOCTb YMeHUMI yCTaHaB/MBaTb NPUHAANEXXHOCTb
HeopraHMyeckux BeLLEeCTB MO MX COCTaBy K OnpefenéHHoOMy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIe BELLECTBA — MEeTa//Ibl U HEMETas/bl, OKCUAbl, OCHOBaHWS,
KNCMOTbl, aMOTEPHbIE TMAPOKCUbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PaCcKpPbIBaTb CMbIC/T NMEPUOAMNYECKOrOo 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €ro CUCTEMATU3NPYHOLLYHO, OOBACHUTE/IbHYHO
N MPOTrHOCTMYECKYIO PYHKLNN;

CPOPMMPOBAHHOCTb YMEHWIA  XapakTepu3oBaTb 3/1EKTPOHHOE CTPOEeHUe
aTOMOB XMMMWYECKUX 3neMeHTOB 1-4 nepuogoB [Mepuoamyeckon  CUCTEMBI
XUMUYeCKUxX anemeHtoB M. M. MeHgeneesa, MCNOMb3ys MNOHATUA «S-, p-, d-
3N1EKTPOHHbIE opbuTanu», «3HepreTnyeckume YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKNX 3IEMEHTOB M UX COEAMHEHUI
no nepuogam u rpynnam Mepnognyeckom CMCTeMbl XUMUYECKUX 3fieMeHTOoB . U,
MeHpeneesa,

COPMMPOBAHHOCTbL  YMEHMI  XapakTepu3osaTb  (OnucbiBaTb)  06LMe
XUMUYECKMe  CBOWCTBA  HEOpPraHWYeCKMX  BELEeCTB  Pas3/IMYHbIX  K/1accoB,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXAy HeopraHM4ecKuMu
BeLLecTBaMM C MOMOLLbHO YPaBHEHWUIA COOTBETCTBYHOLLMX XUMUYECKUX peakLui;

ChOpMMPOBAHHOCTL YMEHUS KacCUPULMPOBATL XMMUYECKMUE peakumn Mo
pas3/IMyHbIM Mpu3Hakam (4Mcny M CocTaBy pearvpyrolimMx BeLLecTs, TEMI0BOMY
ahekTy peakuun, M3MEHEHUIO CTereHerl OKWC/IEHUS 3/1EMEHTOB, 06pPaTUMOCTU
peakuun, y4acTuio KatanmsarTopa);

CPOPMMPOBAHHOCTb YMEHWIA COCTaB/ATb YpPaBHEHUS peakuMin pasInNyHbIX
TUMNOB, NOJIHbIE U COKPALLEHHbIe YpaBHEHWSA peakLuid MOHHOTO 0O6MeHa, Y4nTbIBas
YC/0BUA, NPU KOTOPbIX 3TU peakLMu AYT A0 KOHLA;



CPOPMMPOBAHHOCTb  YMEHWIA MPOBOAWUTL  peakumun, MOATBEPXKAAOLLME
KayeCTBEHHbI COCTaB pPas3/IMYHbIX HeopraHM4yecKMxX BeLLecTB, pacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYIOLME B BOAHbIX pacTBOpPax HeopraHUYecKux
BELLeCTB;

CPOPMMPOBAHHOCTb  YMEHWUIA  PacKpbiBaTb  CYLWHOCTb  OKMC/IMTENbHO-
BOCCTaHOBUTE/IbHbIX PeakLMin NOCPeACTBOM COCTaB/IEHUS 3MIEKTPOHHOIO banaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCMMOCTb CKOPOCTU XMMUYECKOW
peakuumn OT pasinyHbIX (haKTOpPOB; XapakKTep CMELLEHUA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTY OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTense);

COPMMPOBAHHOCTb YMEHMIN  XapaKTepu3oBaTb XUMUYECKMe MpPOLECChl,
nexkaliye B OCHOBE MPOMbILL/IEHHOIO MOJTYYEHNA CEPHON KMCMOTbl, aMMuaka, a
Takke C(HOPMMPOBAHHOCTbL MPEACTaBNEHMI 06 06LUMX HAy4HbIX MNPUHLMMIAX WU
3K0NOrMYecKmx nNpobnemMax XMMUYeCKoro npou3BoOACTBa;

CPOPMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHUA C UCMO/b30BaHMEM
MOHATUA «MaccoBas [0Ns BeLecTBa B pacTBOpe», 00bEMHbLIX OTHOLUEHW rasoB
MpU XMMUYECKMX peakumsaxX, Maccbl BellecTBa Uanm 06bEmMa rasos no M3BeCTHOMY
KOMIMYeCTBY BeLLEeCTBa, Macce MM 00bEMY OLHOr0 M3 y4aCTBYHOLLMX B peakumm
BELLECTB, TEMN0BOro aPeKTa peakumm Ha OCHOBE 3aKOHOB COXpPaHeHWst Macchbl
BELLECTB, NPEBPALLEHNA N COXPAHEHWNSA 3HEPTUN;

chopMMPOBaAHHOCTb YMeHUIA cobntoAaTh npasusa rnosb30BaHNA XMMNYECKO
nocyaor n nabopaTopHbIM 060pYyAOBaHWEM, a TakKXe npaBuia obpalleHus C
BeLecTBaMy B COOTBETCTBMM C UHCTPYKUMAMM MO BbINO/HEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb  YMEHWIA MNaHMPOBaTb U BbIMOMHATL  XUMUYECKMNIA
3KCNepUMEHT (pasfioXkKeHue nepokcuia BOLOPOAA B MPUCYTCTBUM KaTanm3aTopa,
onpegeneHve Ccpeabl PacTBOPOB  BeLECTB C  MOMOLLbK  YHMBEPCA/IbHOIO
WHAMKATOPa, BANAHME Pa3/inyHbIX (HaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuuMnm MOHHOro 0OMeHa, Ka4yeCTBEHHble peakuun Ha CysnbgaT-, kapboHar- u
X/IOPUA-aHUOHbI, Ha KaTUOH aMMOHWSA, peLleHue 3KCNepuMeHTa/IbHbIX 3afa4y Mo
Temam «MeTanbl» U «HemeTanbl») B COOTBETCTBUM C MpaBUIaMM TEXHUKU
6e3onacHoOCTM npu obpalleHnn ¢ BeLlecTBaMmy 1 1abopaTopHbIM 060PYL0BaHUEM,
NpeLcTaBNATL  pe3y/ibTaTbl  XUMWYECKOro 3KCrepuMeHTa B (hopme  3anucu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin u (popMynMpoBaTh BblBOAbl Ha OCHOBe
3TUX Pe3y/ibTaTos;

CPOPMMPOBAHHOCTb  YMEHWI KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHD
MH(OPMaLMIO, MONyYaeMytd W3 pa3HblX WCTOYHWKOB (CpeacTBa MacCOoBOWA
KOMMYHUKaummn, IHTepHET 1 apyrux);



c(hopMMPOBAHHOCTb ~ YMeHWU  cobnodaTb  MNpaBuna  3KOMOMMYECKM
LlenecoobpasHoro nosefeHNss B ObITY W TPYAOBOW [eATENIbHOCTM B LENsX
COXpaHeHWs CBOEro 3[0pOBbA W OKpY>KaroLle NpUPOAHOI Cpefbl, 0CO3HaBaTb
ONacHOCTb BO3AENCTBUSA Ha XXMBble OpraHn3mMbl OMpeaeNiéHHbIX BELLECTB, NOHMMas
cmbicn nokasatens [MAK, NoACHATbL Ha npumMepax Cnocobbl YMEHbLUEHUA W
npefoTBpaLLEeHNsA UX BPeLHOr0 BO3AENCTBUS Ha OpraHM3M YeNoBeKa;

A8 00y4yaroWmMxcst ¢ OrpaHUYeHHbIMU BO3MOXKHOCTAMW 3[40POBbS: YMEHME
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbIX MEeTOaxX MO3HaHUS BELLEeCTB U
XUMUYECKUX AB/IEHWIA;

ONA cnembiX W cnaboBuadwmx 00y4aroLMXCs: YMEHME UCMOo/b30BaTh
penbeHO-TOYEUHYHO cUCTEMY 0603HaYeHu J1. bpannsg ana 3anucu XMMMUYECKMX

(hopmyi.



TEMATWYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

HanmeHoBaHWe pa3fienoB N TeM

KonnyecTtso yacoB

ONEeKTPOHHbIE
(unbposble)

Ne n/
o n/n NpOrpaMMbI Beero Ko6HTpoanb|e |_|p6aKTVI‘-IeCKVIe 06pasoBaTeNbHbIe
paboThbl paboThbl pecypebl
Pasgen 1. TeopeTnyecKme 0CHOBbI OPraHMYeCcKoM XNMmm
MpeaMeT opraHnyeckoin xmmun. Teopus
1.1 CTPOEHWS OPraHNYecKnX CoenHeHnn A. 3
M. byTnepoBa
Toro no pasgeny 3
Pa3gen 2. Yrnesofopoabl
2.1 NpenensHble Yyrnesofopoabl — asiKaHbl 2
59 HenpefencHble yrneBoLopoAbl: a/iKeHbl, 6 1
' NKagneHbl, a/IKNHbI
2.3 ApomaTnyeckume yrnesofopossbl 2
54 [MprpoAHbIE NCTOYHUKM YT NEeBOLOPOLO0B U 3 1
' nx nepepaboTka
Toro no pasgeny 13
Pasgen 3. Kucnopogcogepkallne opraHMyecKne coefuHeHNA
3.1 CnnpTbl. deHon 3
Anbaernapl. KapboHOBbIE KUCOTHI.
3.2 7 1
CnoxkHble athmpbl
3.3 Yrnesofbl 3 1




WToro no pasgeny

13

Pasgen 4. A3oTcofepXKallye opraHmyecKme coeJUHeHNs

4.1 AMVHBbI. AMVUHOKUCNOTbI. benku 3
Toro no pasgeny 3
Pa3gnen 5. BbICOKOMONEKYNAPHbIe COeAUHEHNS

5.1 lMnactmaccbl. Kayuyykn. BonokHa 2
WToro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KNNACC

HanmeHoBaHWe pa3fienoB N TeM

KonnyecTtso yacoB

ONEKTPOHHbIE
(undppoBble)

Ne n/n KoHTponbHble [MpaKTuyeckue
nporpamMmsil Bcero 6 6 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. TeopeTUYecKmne 0CHOBbI XUMNU
CTpoeHune aToMOB. MepnognyecKnii 3aKoH
11 n MNeprogunyeckasa cucTeMa XMMUYECKNX 3
anemeHToB . . MeHaeneesa
12 CtpoeHue BellecTBa. MHoroobpaswue 4
' BELLECTB
1.3 XVMUYECKNEe peakuunm 6 1 1
Toro no pasgeny 13
Pa3gen 2. HeopraHuyeckas xvmms
2.1 MeTansnbl 6
2.2 HemeTansnbl 9 1
53 CBA3b HeOpraHM4yecKnx 1 opraHNYecKmnx )
' BELLECTB
Toro no pasgeny 17
Pasgen 3. XMuns v >Xn3Hb
3.1 XUMUSA N KNU3Hb 4
WToro no pasgeny 4
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 34 2 3







NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
KonunyecTBo 4acoB ONEeKTPOHHbIe
iy Tema ypoka KoHTponbHble  lMpakTuueckue Aara Lucpposble
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboThl paboThl pecypch
1 [MpeaMeT OpraHMYecKor Xummnu, eé 1
BO3HWKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHUA OPraHNYEeCcKnX
2 coemHeHmin A. M. byTnepoBa, eé 1
OCHOBHbI€ MOJI0XKEeHNA
MpeacTaBneHne 0 Knaccugukaumum
3 OpraHnyeckux seLlecTs. HomeHknatypa 1
(cuctemartmyeckas) u TpUBUASbHbIE
Ha3BaHWA OpraHMyecKnX BeLLecTB
4 ANKaHbI: COCT&%}4CTDOEHM€, 1
rOMONOrNYECKNA pAaL,
5 MeTaH 1 aTaH — npocTeiiLme 1
npeacTaBnTeNn asikaHoB
6 AJIKEHbI: COCTaB U CTPOEHMe, CBONCTBA 1
7 STWNeH 1 NponuieH — NpocTeliwne 1
npeacTaBnTeNn afikeHoB
3 MpakTnyeckas padota No 1. <5I'IonyquV|e 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
AnkagueHbl. bytaguen-1,3 u
9 meTunbytaameH-1,3. MNonyyeHne 1
CUHTETUYECKOrO Kay4yyKa 1 pesuHbl




AJIKUHbI: COCTaB M 0COGEHHOCTY CTPOEHMS,

10 rOMONOrMYecKnin pad. ALeTuneH —
NpocTeiwniA NpeacTaBuUTe b aIKUHOB

11 BbluncneHns no ypaBHeHUO XUMUYECKOIA
peakuuu

12 ApeHbl: 6eH30/ 1 TOMYos1. TOKCUYHOCTb
apeHoB

13 "eHeTMYecKas CBA3b YreBOLOPOLOB,
NnpuHagnexatmx K pasfiMyHbIM Knaccam
[MprpoaHbIe NCTOYHUKM YTIEBOAOPOLOB:

14 NPUPOAHBIA ra3 1 NonyTHbIE He(hTAHbIE
rasbl, He()Tb M MPOAYKTbI €€ nepepaboTKn
MpupoLHbIE NCTOYHUKM YT IEBOLOPOLOB:

15 NPUPOAHBIA ra3 1 NonyTHbIE He(hTAHbIE
rasbl, He()Tb N MPOAYKTbI €€ nepepaboTKn

16 KoHTponbHas paboTa no pasgeny
«YTNeBoaopoabl»

17 MpenensbHble 04HOATOMHbIE CUPTHI:
MeTaHoN 1 3TaHoN. BogopoaHas CBA3b

18 MHoroaToMHble CNUPTbI: ATUNEHTIUKOIb U
rNALEepUH

19 deHon: CTpoeHue nfoneKynbl, (hnsnyeckue
N XMMUYECKNe CBONCTBA, MPUMEHEHME

20 Anbferngpl: hopMasbaerua v
aueTanbgeru. AUeToH

21 O[LHOOCHOBHbIe NpefesibHble KapboHOBbIE
KUCNOTbI: MypaBbMHasA U YKCYCHasA

22 MpakTnyeckas pabota Ne 2. «CBolicTBa




pacTBopa YKCYCHOW KUCNOTbI»

CteaprHoBasa 1 0N1enHOBas KUCNOTbI, Kak

23 NpeLCTaBUTeNN BbICLLUMX KaPOOHOBbIX
Kucnor

24 Mbina Kak conu BbICLIJVI‘)J( KapOOHOBbIX
KUCNOT, UX MOloLLee AelcTBue
CnoxHble 3¢mpbl Kak NPov3BOAHbIe

25 Kap6OHOBbIX KUCNOT. MMAP0IN3 CNOXHbIX
agmpoB

26 YKupbl: rnaponus, npyMeHeHuve,
bronormnyeckas ponb X1pos
YneBofpl: COCTaB, Knaccugpukaums.

27 BakHelLme npeacTaBUTENN: FNHOKO3a,
(hpyKTO3a, caxaposa

08 Kpaxman v uenntosnosa Kak npuposHble
nonvmMepsl
KoHTponbHas paboTta no pasaeny

29 «Kuncnopoacogepkatme opraHM4yeckme
COeLIMHEHUS»

30 AMWHbI: METUNAMUH N aHWUIVH
AMWHOKUNCNOTbI KaK aM()OTepPHbIe

31 OpraHnyecKue coegnHeHns, nx
6nonornyeckoe 3HaveHve. Mentuabl

32 benku Kak npupogHble
BbICOKOMO/IEKYNAPHbIE COeAMHEHMNA
OCHOBHbIE NOHATUA XUMU

33 BbICOKOMO/IEKYNAPHBIX COEAVMHEHWI

34 OCHOBHbIe METObl CUHTE3a




[MnacTmacchl, Kayyykn, BOIOKHa

BbICOKOMO/IEKYNSIPHbIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

34




11 KNNACC

No
n/n

Tema ypoka

KonnyecTtso yacoB

KOHTpO/bHbIE

Bcero
paboThl

lNMpaKTnyeckue
paboThl

Jata
N3y4yeHUA

ONEKTPOHHbIE

LunpposbIe
obpaszoBaTe/ibHble

pecypcbl

XUMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHaS
KOH(hurypawms aToMoB

Mepuoamyecknii 3akoH 1 Meproanyeckas
cucTema XMMn4Yecknx anemeHTos . .
MeHpeneeBa, NX CBA3b C COBPEMEHHO
Teopurei CTPOeHNs aTOMOB

3aKOHOMEPHOCTU U3MEHEHWS CBOCTB
XUMUYECKNX 3N1EMEHTOB M NUX COEAUHEHNIA NO
rpynnamM v nepuogam. 3HayeHue
NnepuoaNYecKoro 3aKoHa 1 CUCTEMbI
XUMUYecKnx anemeHToB .. MeHpaeneesa B
Pas3BUTUN HayKu

CT1poeHue BeLlecTBa. XMMMYecKas cBs3sb, eé
BU/bl; MeXaHW3Mbl 06pa3oBaHus
KOBafIeHTHOW CBA3N. BogopoaHas cBsA3b

BaneHTHOCTb. DNeKTPOOTPULLATENbHOCTb.
CTeneHb OKMCNeHns. BellecTBa
MONEKYNSPHOT0 N HEMOJIEKYNSIPHOTO
CTPOEHMSA

MoHATUE 0 ANCNEPCHBIX CUCTEMAX.
CTUHHbBIE U KONNOWAHBIE PACTBOPbI.
MaccoBasi 40/15 BelLiecTBa B pacTBope




Knaccudmkayms n HomeHknatypa
HEOpPraHMYecKnX CoeanHeHNi. MeHeTUYecKas
CBA3b HEOPraHWYeCKMX BELLECTB, Pa3INYHbIX
KnaccoB

Knaccugumkayms XmMmyecknx peakuuii B
HeopraHNYecKomn 1 opraHNYecKom XUMUN.
3aKOH COXpaHeHNs Macchl BELLECTB; 3aKOH
COXpaHeHUs 1 NpeBpaLLeHns SHEPrmn Mpu
XUMUYECKNX peakLmsx

CkopocTb peakuymn. ObpatumMble peakuuu.
XMMUYECKOe paBHOBeCKE

10

MpakTnyeckas padota Ne 1. «BnusHue
pa3NNYHbIX PaKTOPOB Ha CKOPOCTb
XVMUYECKOIN peakumms»

11

SneKTponuTuyeckasa guccoumaums. MNMoHatme
0 BOJOpOAHOM nokasatene (pH) pacTtsopa.
Peakuuy noHHoro obmeHa. 'vaponuns
OpraHNYecKmx N HeopraHNYeCKNX BELLLECTB

12

OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuyu. MoHsATUE 06 3N1EKTPONN3E
pacrniiaBoB 1 PacTBOPOB CO/eit

13

KoHTponbHas paboTta no pasaeny
«TeopeTNYecKne 0CHOBbI XMMUMN»

14

MeTannibl, UX NONOXeHWe B Meprogmyeckon
cuUCTEME XMMnyeckux anemeHTos . V.
MeHzeneeBa 1 0COGEHHOCTM CTPOEHUS
aTtomoB. O6Lme hm3nyecKmne CBOMCTBa
MeTa10B




15

CnnaBbl MeTaI0B. DNEKTPOXMMUNYECKIIA psif
HanpsKeHWin MeTansoB

16

XMMMYeCcKne CBOMNCTBA BAXKHENLLNX
MeTa/INoB (HaTpui, KanniA, KanbLui, MarHui,
ATFOMUHWIA) N UX COEANHEHNI

17

X1MUMYEeCKme CBOWCTBA XpOMa, Meau 1 UX
COeIMHEHWI

18

XVMMYecKme CBOWCTBA LMHKa, XKenesa n nx
COeIMHEHWI

19

MpakTnyeckas pabota Ne 2. "PelueHne
3KCNepuMMeEHTa/IbHbIX 3ada4 Mo TeMe
«MeTtannbl»"

20

HemeTansbl, X NOMOXeHWe B
MeprognyecKoin cncTeMe XMMMYECKnX
anemeHToB [. . MeHpaeneesa n
0COBEHHOCTU CTPOEHNS aTOMOB

21

dun3nyeckme CBOMCTBA HEMETA//IOB.
AnnoTtponus HemeTannoB (Ha npumMepe
Kuncnopoaa, cepsbl, pocthopa v yrnepoaa)

22

XVMUMYEeCKme CBOWCTBA Fa/loreHOB, Cepbl U NX
COeIMHEHNI

23

XUMMYecKune CBOCTBA a30Ta, pocdopa n nx
COeAVHEHUI

24

XVMUYecKme CBOMCTBA Yriepoaa, KpeMHUs 1
NX COeSUHEHNIA

25

MpUMeHeHVe BaXKHEALIMX HEMETA/INIOB N UX
COeIMHEHWI

26

O0606LLeHMEe 1 cucTeMATM3aLMA 3HaHWIA MO




Teme «HeMeTan/bl». BbluncieHus no
YPaBHEHVSAIM XUMUYECKNX peakLinii n
TEPMOXMMUYECKUNE PacYUEThI

MpakTnyeckas pabota Ne 3. «PeLueHne

27 JKCNEPUMEHTA/IbHbIX 33434 NO Teme 1
"HemeTannbl"»

28 KoHTposibHas paboTa no TemMam «MeTasibi» 1
n «HemeTtannbl»

29 HeopraHnyeckre 1 opraHnMYeckne KMCnoTbl. 1
HeopraHnyeckre 1 opraHM4eckne 0CHOBaHMA
AMpOTEPHbIE HEOPraHNYeCcKme n

30 opraHnyeckue coefmHeHus. ["'eHeTn4YecKas 1
CBS3b HEOPraHNYeCKNX 1N OpraHNYecKnx
BeLLeCTB
Posib XMMuK B 06eCneYeHnm 3K00rMYeCKoi,

31 3HEPreTMYeCcKOon 1 NLLLEBOI 6e30MacHOCTH, 1
PasBUTUN MeANLIMHDI
MpeacTaBneHns 06 06LLMX HayYHbIX

32 NPUHLUMNAX NPOMbILLIEHHOr0 NONy4YeHNs 1
BaXKHEMLLMX BELLECTB

33 Uenosek B MMpe BELLECTB U MaTepnasios 1

34 XVMUA 1 300pOBLE YeNloBeEKa

OBLEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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