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MOACHUTE/IbHAA 3AMNMNCKA

Mporpamma nNo XWMWUW Ha YPOBHE CcpedHero o6ulero o06pa3oBaHKUA
paspabotaHa Ha OocHoBe ®defepasibHOr0 3akoHa OT 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMKM B Poccuiickoin ®defepalimn», TPeb0BaHWn K pe3ynbTaTaM OCBOEHNS
(hegepanbHOM 06pa3oBaTe/lbHOM MporpaMMbl CPefHEero oo6Lero o6pa3oBaHus
(POIMN  COO), npeacrtaBneHHbIX B degepasibHOM  FOCYAapPCTBEHHOM
obpasoBaTtenibHOM cTaHgapTe COO, ¢ yuéTom KoHuenumu npenogaBaHns y4ebHOro
npeameTta «Xummsa» B 06pazoBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®epepaumu,
peasin3yoLLmMX OCHOBHbIE 06pa3oBaTe/IbHbIE NMPOrPamMmbl, ¥ OCHOBHbIX MOIOXEHNI
«CTpaternn passutusi BocnutaHna B Poccuiickoin degepaunn Ha nepunog ao 2025
roga» (PacnopsbkeHue Mpasutensctea PP o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pas3paboTke NporpamMmbl MO XMMUW, K OMPeAesieHnto
06LLEel cTpaTerny obyyeHns, BOCNUTaHWS N Pa3BUTUA 00YyYarOLLIMXCA CPeacTBaMu
y4yebHoro npegmeta «Xumua» ansa 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBU/IM
KOHUenTyasibHble nonoxeHna ®rOC COO o B3aMMO0OOGYCMOBNEHHOCTU LEfen,
cofepXKaHusi, pe3ynbTatoB 00y4veHMs M TPebOoBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHUKOB.

XvMmnyeckoe obpasoBaHue, nosiy4aemoe BbIMYCKHNKaMM
06Le0bpa3oBaTe/lbHON  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacTblo  UX
06bpa3oBaHHOCTU. OHO CAYXWUT  3aBepLlaloWMM  3TanoM  peansauum  Ha
COOTBETCTBYIOLLEM €My 06a30BOM YPOBHe K/IHOYEBbIX LEHHOCTEN, MNPUCYLLUX
LIe/IOCTHOW CUCTEME XMMWYECKOro 06pa3oBaHus. ITU LEHHOCTU KacaroTcs
MO3HaHWSA 3aKOHOB MPUPOAbI, POPMMUPOBAHMSA MUPOBO33PEHNSA U 06LLEN Ky/bTYpbl
UesIoBeKa, a TakXKe 9KOJI0OrMYecK 060CHOBaHHOI0 OTHOLLEHMS K CBOEMY 3[J0POBbHO
N NPUPOLHON cpefe. PeannsyeTca XMMUYECKOe 06pa3oBaHMe 00y4varowmxcs Ha
YPOBHE CpefiHEro 06LLero o6pasoBaHns CpeAcTBamm YH4eOHOr o npeameTa «KX XUMus»,
COZiepXKaHne 1 MOCTPOeHMe KOTOPOro onpefesieHbl B MporpaMMe Mo XUMum ¢
YUYETOM CNeunMprKN HayKm XUMUKW, €€ 3HayeHUs B MO3HaHUW NPUPOAbl U B
MaTepuaibHOM XKN3HN OOLLECTBa, a Takke C YYETOM 0OLMX Lenein v NPUHLMUMNOB,
XapakKTepu3yrLmX COBPEMEHHOe COCTOSIHWE CUCTEMbl CpefHero  obuiero
o6pasoBaHus B Poccuiickoin ®epepaumu.

XVMUSi KakK 3/1IeEMEHT CMUCTEMbl eCTECTBEHHbIX HayK MrpaeT 0Cobyr po/b B
COBPEMEHHOW UMBUIN3ALMK, B CO3AaHMM HOBOW 6a3bl MaTepuasnibHON KyNbTypbl.
OHa BHOCUT CBOi1 BK/1ag, B (DOPMMPOBaHMEe paLMOHa/IbHOr0 Hay4YHOT0 MbILLIEHNS, B
CO3fjaHne Le/IOCTHOrO MpeAcTaBieHnss 006 OKpY)KaloLleM MUpe Kak O efUHCTBE
Npupoabl U YenoBeka, KOTOpoe (DOPMUPYETCA B XMMWUW HA OCHOBE MOHMMaHWUS
BELLECTBEHHOI0 COCTaBa OKPYXXaloLlero mupa, OCO3HaHWUA B3aMMOCBS3N MeXAy
CTPOEHMEM BELLECTB, UX CBOMCTBAMM 1 BO3MOXKHbIMM 061aCTAMU MPUMEHEHNS.



TecHO B3aMMOZENCTBYS C APYTMMWN eCTECTBEHHbIMU HayKaMun, XUMUA cTaa
HeOTbeM/IEMO YaCTb0 MUPOBOI KY/bTYpPbl, HEO6XOAMMbBIM YC/TOBUEM YCMELLHOIO
TPpyZa W XXU3HU KaKAoro uneHa obuiectsa. COBpeMeHHass XUMWA Kak Hayka
cosuaresibHas, Kak HayKa BbICOKMX TEXHONOrMi HanpaefieHa Ha peLueHune
rnobasbHbiXx NpobseM YCTOMYMBOrO pPasBUTUSA YesloBeYeCTBA — CbIPbEBOWA,
3HEPreTUYeCKOoi, NULLLEBOIA, IKOTIOTMYECKO 6e30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMW UENAMU U MPUHUMNAMU CpPeaHero oobLero
06paszoBaHus cofepxkaHune npegmeta «Xummsa» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yYeHns) OPUEHTMPOBAHO MPeNMYLLECTBEHHO Ha 0OLLEKYNbTYPHYHO MOArOTOBKY
obyvarowmxcs, HeobxogMMyHd WM A0S BbIpabOTKM  MUPOBO33PEHYECKUX
OPWEHTMPOB, YCMELIHOro BK/IKOYEHWA B XKU3Hb  COUMYMa, MPOLOSIKEHWS
06pa3oBaHNsA B pa3INyHbIX 061aCTAX, HE CBA3AHHBLIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnalowmmMmn  npegmeta  «XUMus»  ABNAKOTCA  6a30Bble  KYypCbl —
«OpraHnyeckad xumua» 1 «O6Las M HeopraHM4Yeckas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHusA KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: CUCTeMa
3HaHWIN MO0 HeOpPraHMYecKon XMMUKN (C BKIKOYEHMEM 3HAHWUI U3 OOLLEN XUMUK) U
OpraHn4eckon xummn. PopMMpoBaHNe AaHHON CMUCTEMbl 3HAHWIA MPU U3YUYeHUM
npeameta ob6ecrneyvBaeT BO3MOXXHOCTb PacCMOTPeHUs BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NOHATUIA, 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  pa3BUTMEM  3HaHM  HA  ONpefenéHHbIX
TEOPETUYECKMX YPOBHAX. Tak, B KypCe OpraHuM4yecKoh XWMUW BeLLecTBa
paccmMaTpuBatoTCA Ha YPOBHE K/aCCUMYECKOW Teopun CTPOEHUS OpraHUYecKumx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W  3NEKTPOHHbIX
npeLCcTaBNeHnin 0 CTpoeHWM BelecTB. CBefieHMs 06 M3yYaeMblX B KYPCe BeLecTBax
[at0TCA B PasBUTUM — OT YINeBOLOPOLOB [0 C/OXHbLIX 6GUOMOrMYECKN aKTUBHbIX
COeAMHEHNA. B Kypce  OpraHM4yeckKo  XWMWUM  MOMy4YaroT  pasBuUThe
chopmmpoBaHHbIe Ha YPOBHE OCHOBHOI0O 006LLero 06pasoBaHuNsa nepBoHaYasbHbIE
NPeACTaBNEHNS O XMMUYECKOW CBSA3W, KNAaCCU(IMKALMOHHbBIX MPU3HaKax BELLECTB,
3aBMCMMOCTU CBOWCTB BELLECTB OT MX CTPOEHMUS, O XMMUYECKOW peakLuu.

[Mo4 HOBbIM YrnoM 3peHus B npeamMeTe «Xumusa» 6a30BOro YpPOBHS
paccMaTpuBaeTCAd W3YYeHHblA Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHMA
TEOpeTUYeCKNin maTepuan U (haKTONOrMYecKue CBeAeHVS O BeLecTBax U
XMMUYECKOM peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUSA»  00yYvaromnmca MpefocTaBseTcd BO3MOXKHOCTb 0CO3HAaThb 3HaueHwue
NepuoAMYECKOro 3aKoHa C 0OLLEeTEOPeTUYECKUX U METOA0M0MMYECKUX NO3NLNIA,



rnyéXe nMOHATb WCTOPMYECKOE W3MEHeHWe (MYHKLMIA 3TOro 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN M NPOTrHO3NPYHOLLEN.

EanHas cucTema 3HaHWIA O BaXKHEWLUMX BeLLeCTBaX, MX COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHMUN, & TaKXKE O XUMUYECKUX peakuusx, UX CYLHOCTU U
3aKOHOMEPHOCTAX NpoTeKaHUs fononHaeTca B Kypcax 10 n 11 knaccoB 3/1ieMeHTamMu
COAePXXaHus, UMEeKLWUMN KyNbTYPOSIOrMYeCKUA U NPUKIALAHON XapakTep. IOTu
3HaHUA CroCcoO6CTBYHOT MOHMMAHUIO B3aUMOCBA3N XUMUM C APYTMMU HayKamw,
PacKpbIBatOT €€ Posib B NMO3HABATE/ILHOW M NMPAKTUYECKON LeATeNIbHOCTM Ye/loBeka,
CMOCOGCTBYHOT BOCMMTaHMIO YBXKEHMS K MPOLECCY TBOpYeCTBa B 061aCTV TeOpuK
M NPaKTUYECKNX MPUNOXKEHNIA XMMUK, NOMOTAIOT BbIMYCKHUKY OPUEHTUPOBATLCS B
OOLLECTBEHHO W JIMYHOCTHO 3HA4YMMbIX MpobemMax, CBS3aHHbIX C XUMWEMN,
KPUTUYECKM OCMbIC/IMBATL MH(OPMALLMIO 1 MPUMEHATD €€ N5 NOMNOIHEHNS 3HAHU,
PeLLeHNs HTENNEKTYaNlbHbIX 1 AKCNEPUMEHTa/IbHBIX UCC/eA0BaTeIbCKMX 3aaa4y. B
LlenoM cofepkaHme y4yebHOro npeameTa «XuUMUs» [aHHOTO YPOBHS M3YYeHWSs
OPUEHTMPOBAHO Ha (hOpMUPOBaHKE Yy 00yYatOLMXCA MUPOBO33PEHYECKON OCHOBBI
ANA MOHUMaHUA  PUIOCOGICKMX WNAein, TakKuUX Kak: MatepuasibHoe eAMHCTBO
HeopraHM4yecKoro 1 opraHM4Yeckoro Mvpa, 06yc/ioBfIeHHOCTb CBOWCTB BELLECTB UX
COCTaBOM ¥ CTPOEHMEM, M03HaBaeMOCTb NMPUPOAHBIX ABNEHNI NYTEM 3KCNEPUMEHTa
N peleHns MpoTUBOPeUNiA MeXZay HOBbIMW (hakTaMu W TeOpeTUYeCKUMu
NpeAnocbI/IKaMy, 0CO3HaHME PO XMW B PELUEHMM 3KOIOTMYECKNX NpobreM, a
TaKke NPo6sieM COepeXXeHNs IHEPTeTUYECKNX PECYPCOB, Cbipbs, CO34aHNA HOBbIX
TEXHO/IOMMI 1 MaTepuasos.

B nnaHe pelweHus 3agad  BOCMMUTaHMA, pasBUTUA W coLMaIn3aumm
0byyaloLMXCca MPUHATbIE MPOrpaMmmoi Mo XUMWUM NOAXOAbl K OMpefesieHnto
COAepXaHus W MOCTPOeHUs npegmeTa MpedycMmarpuBatoT  (POpPMUpPOBaHME
YHVBePCa/IbHbIX Y4eOHbIX AeCTBUI, MMEIOLLMX 6a30B0Oe 3HAUEHME ANS Pa3/INYHbIX
BUOOB [eATENbHOCTW: peLleHns npob6iemM, Moucka, aHaamsa v 06paboTKu
NHopMaLMKN, HeobXoANUMbIX ANs  MPUOBPETEHNUS ONbITa MNPaKTUYECKON WU
nccnefoBaTeNlbCKOM AeATeNbHOCTW, 3aHMMAlOLLE BaXKHOE MeCTO B MO3HaHWK
XUMUN,

B npaktuke npenojaBaHUsi XMMUM KakK Ha YpPOBHe OCHOBHOrO 06LLero
06pa3oBaHMA, Tak N Ha YPOBHe CpeaHero 06Lero obpasosaHus, Npu onpeaeeHnn
COlePXKATeNbHON XapaKTePUCTUKM Lenel U3yvyeHns npeaMeTa HanpasieHUnem
MepBOCTENEHHON 3HAYMMOCTN TPAAULMOHHO MPU3HAETCA (DOPMUPOBAHWE OCHOB
XMUMUYECKOW HayKM KaK 06/1aCTV COBPEMEHHOIO eCTEeCTBO3HaHMA, MPaKTUYeCcKou
[eATeIbHOCTN YeNoBeKa U Kak OAHOro0 M3 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOMYECKON TOYKM 3peHUs TakoW MOAXOL K ONpeaeneHnto Lenei nsyyveHus
npegMeTa AB/SETCA BMNO/HE ONpaBAaHHbIM.



CornacHo [aHHOW TOYKe 3PeHMs TNaBHbIMU LEeNsSMU U3YYeHUs rnpegMeTa
«XnMuna» Ha 6a3080M ypoBHe (10 —11 K1) ABnsATCA:

(hOpMUPOBAHME  CUCTEMblI  XMMUYECKUX  3HAHWA  KakK  BadKHeWLUei
COCTaB/IAKOLLENA eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOIA
NneXaT K/KYeBble MOHATUA, (PYyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHMEe fA3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LLeHMI1 MMPOBO33PEHYECKOr0 XapaKTepa, 03HaKOMJIEHWE C UCTOPUEI NX
Pa3BUTUA U CTAHOB/IEHUS;

(hopMUpOBaHMe 1 pasBUTHE MPELCTaBEHNA O HayYHbIX METOAAX MO3HAHUSA
BELLECTB N XMMUYECKMX peakLmii, He0OX0ANMBbIX 415 MPUOBPETEHNSA YMEHNN
OPVEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SBNEHWIA, MMEHLMX
MeCTO B NMpupoje, B NPaKTUYECKOM 1 MOBCELHEBHOM XU3HU;

pasBUTNE YMEHWIA 1 CNOCOO0B AEeATENIbHOCTU, CBA3AHHBIX C HAO/KOAEHNEM U
OOBACHEHMEM  XMMWUYECKOrO  3KCMepUMeHTa, COOMOAeHVEM  MpaBu
6e30nacHOro obpaltleHus ¢ BeLLECTBaMN.

Hapsgy ¢ aTuMm, cofiep)kaTe/ibHast XapakTepucTuKa Lenein 1 3agady n3yyeHus
npegMeTa B NporpaMme rno XMMUM yTo4HeHa 1 CKOPPEKTUPOBaHA B COOTBETCTBUM C
HOBbIMW MpUOpUTETaMU B CUCTEMe cpefdHero obuiero obpasoBaHusA. CerogHs B
npenojasaHny XMMUN B 60/bLLEIN CTENeHW OTAABTCA NPeAnoYTEHME NPaKTUYECKON
KOMMOHEHTE  COAepXXaHus  00yyeHMsi, OPWEHTUPOBAHHOMW Ha  MOArOTOBKY
BbIMYCKHMKa 06LLeobpa3oBaTe/lbHON OpraHu3aumun, BNaferollero He Habopom
3HaHWI, a (PYHKUMOHaNbHON rPamMOTHOCTbIO, TO eCTb CrocobamMn u ymMeHUsMU
aKTUBHOIO NOJTyYeHUs 3HAHWI 1 MPUMEHEHUS NX B PeasIbHOMN YXNU3HWN AN15 peLleHuns
MPaKkTUYeCKMX 3ajau.

B cBSi3K € 3TUM NpY U3yYeHUn NpeamMeTa «XUMns» AOMUHUPYIOLLLEE 3HAYEHWE
NproobpeTaroT Takme Lienn 1 3aja4n, Kak:

ajanTtauma obyyatoLmxca K YCoBUAM AMHAMUYHO Pa3BMBatOLLErocs Mupa,
(hopMUpPOBaHWE  WHTE/NIEKTYa/IbHO ~ PasBUTOM  JINYHOCTK,  TFOTOBON K
camMo06pa3oBaHNIo, COTPYAHUYECTBY, CaMOCTOATE/IbBHOMY MPUHATUIO TPaMOTHBIX
PeLLeHNA B KOHKPETHbIX XXU3HEHHbIX CUTYaUMaX, CBA3aHHbIX C BELLeCTBaMU N X
NMPUMEHEHVEM;

(hopMupoBaHMe Yy  0Oy4alOWMXCA  KNHOYEBbIX  HaBblKOB  (K/THOYEBBIX
KOMMNETEHLMI), VMEIOLWNX YHMBEPCAIbHOE 3HAYeHWe [A1S Pa3/INyHbIX BUOB
[eATeNIbHOCTU: peLleHns npobnem, Noucka, aHaimsa U 06paboTkM MHGOopMaLmn,
HeobX0AMMbIX 415 MPUOBPeTEHNS ONblTa AeATe/IbHOCTU, KOTOPas 3aHMMaeT BaXXHOe
MECTO B MO3HaHWU XMMWUW, a TaKXKe A/19 OUEHKM C MNO3ULMIA 3KOMOrMYecKoM
6e30MacHOCTM XapaKTepa B/IMAHNA BELLECTB U XMMUYECKMNX NPOL,ECCOB Ha OPraHn3Mm
4esioBeKa 1 MPUPOLHYHO Cpesy;



pa3BMTME MNO3HaBaTeNbHbIX WUHTEPECOB, WHTENNEKTYyaNlbHbIX UM TBOPYECKMUX
CMOCOBHOCTEN 00yYatoLWMXCA: CNOCOOHOCTN CaMOCTOSATE/IbHO NPUOGPeTaTb HOBbIE
3HaHWA MO0 XUMWUM B COOTBETCTBUM C XXMU3HEHHBLIMW NOTPEOHOCTAMM, UCNOMb30BATh
COBPEMEHHbIE MH(OPMaLMOHHbIE TEXHOMOMMIN 419 NOUCKa WU aHanM3a YYe6HOW 1
Hay4YHO-NONYNAPHOM NHOPMAaLMM XUMMUYECKOTO COLEPXKaHNS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06YyHatoLLMXCA acCOLMATUBHOIO N OrMYECKOro
MbILLIEHWS, Habo4aTeNbHOCTU, COOPaHHOCTM, aKKYPaTHOCTU, KOTOPble OCOOEHHO
Heo6XoAMMbl, B YaCTHOCTM, MPW MNaHUPOBAHWM W NPOBEAEHUN XUMUYECKOTO
3KCMEePUMEHTE;

BOCMMTaHMe Yy 0OyuvalolmMxcs  YOeXAEHHOCTM B FYMaHWUCTUYECKOM
HanpaBNEHHOCTN XUMWUW, €€ BaKHOM PONM B pelleHMn rnobanbHbIX Npobnem
paLMoHa/IbHOro NPUPOAOMNOL30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHMsi NMPUPOAHOI0 pPaBHOBECUS, OCO3HAHUA HEeOBXOAUMOCTU GEpexXHOro
OTHOLLEHMS! K MpUPOAe W CBOEMY 3[0POBbI, a TaKXe MNPMOBPETEHNS OnbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PeLUEHWUA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU SABNEHUSMNA.

BocnuTtaTenbHblii NOTeHUMaN npeaMeTa «XUMns» peasinsyeTcs Yepes:

- MPWBNEYEHNE BHUMaHMS OOY4YarOLLMXCS K LEHHOCTHOMY acrnekTy
N3yYyaeMblX Ha YPOKax SB/IEHWIA, OpraHM3aLmio paboTbl C NOMyYaeMon Ha YpoKe
COUManbHO 3HAYMMOM MHgopmaumen — WHALMUPOBaHME ee 06CYXaeHUs,
BbICKa3blBaHMs 00YyYatoLLMMUCA CBOErO MHEHWS MO ee MOBOAY, BblpaboTKM CBOEIO
OTHOLLIEHMS K HEN;

- [JeMOHCTpauuio  obyvalowmmcs  NPUMEPOB  OTBETCTBEHHOTO,
rpaXxaaHCKoro rnoeefeHus, NPOsIBMIEHNS YeNOBEKO/IOOMA U A06pOCepAeYHOCTH,
yepes MoAbop COOTBETCTBYHOLIMX TEKCTOB A1 UTEHWA, 3afay A1 PeLleHus,
NPO6/EMHBIX CUTYaLUA A1 06CYXKAEHWS B Kacce;

- MPUMEHEHME HA YPOKE WHTepPaKTMBHbIX (hopM  paboTbl C
06yYalOWMMUCS: NUHTENNEKTYaIbHbIX UrP, CTUMYUPYIOWMX MO3HABATENbHYHO
MOTMBaLMIO 00yYaloLLMXCS; AUAAKTUYECKOro TeaTpa, rAe NonyyeHHbIe Ha YpoKe
3HaHWA 00bIrPbLIBALOTCA B TeaTPasibHbIX MOCTAHOBKAX; AUCKYCCUIA, KOTOPbIE AatoT
06y4valoWMMCA BO3MOXKHOCTb MPMOBPECTU ONbIT BeAEHMS KOHCTPYKTUBHOIO
Aunanora; rpynnoBow paboTbl UK paboTbl B Mapax, KOTOpble yyaT 00y4aroLLmXcs
KOMaH/HOI paboTe 1 B3aMMOAENCTBUIO C APYrMM 00y4atoLLMMmCS;

- VHAUMUPOBaHME W MOAMAEPXKKY WCCNefOBaTENIbCKOM  AeATENIbHOCTU
00y4aroLMXCA B paMKax peasm3aumMn UMW WHAMBUAYATbHbIX M TPYMNMoBbIX
nccnefoBaTeNlbCkUX — MPOEKTOB, 4YTO  fgacT  obyvarowymcs  BO3MOXKHOCTb
NPMOBPECTM HaBbIK CaMOCTOATE/IbHOMO pPeLLeHnst TeOPeTUYECKOW MpPo6eMbl,
HaBblIK FreHepMpPoBaHNs 1 0hOPMIEHNS COBCTBEHHbIX NEN, HaBbIK YBAXXNTENBHOIO
OTHOLLIEHMSI K YYXXMM 1aesM, 0hOpM/IEHHbIM B paboTax ApYrux muccnenoBatesnen,
HaBblK MYyGAMYHOIO BbLICTYMNEHNS Nepes ayauTopueRn, apryMeHTUpPOBaHUSA W
OTCTavMBaHWsA CBOEN TOUKWN 3PEHNS.



B yyebHOM nnaHe cpeaHero o06LLEro o06pas3oBaHUs NpeaMeT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHOM 06/1acTn «ECTeCTBEHHO-HaY4Hble
NpeaMeTbI».

ObLee 4UMCIO YacoB, OTBEAEHHBIX 415 U3YUYeHUsS XUMUK, HA 6A30BOM YPOBHE
cpeaHero o6Lero obpasoBaHus, coctasnseT 68 yacos: B 10 knacce — 34 yaca (1 vac
B Hefento), B 11 knacce — 34 yaca (1 yac B Heento).



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

TeopeTn4yeCKmMe OCHOBbI OpraHM4ecKoi XMmm

MpeaMeT opraHMYecKol XMMUN: eé BO3HMKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MOJly4YEHUN HOBLIX BELLECTB U MaTepuanoB. Teopus CTPOEHUSA OpraHNUYecKux
coeanHeHunin A. M. byTnepoBa, eé 0OCHOBHbIE NON0XeHUSA. CTPYKTYPHbIE opMy/ibl
opraHuyeckux Bewlects. [omonoruna, wusomepusa. XuMU4YecKasa CBA3b B
OpraHMyecKnx CoeaNHEHUAX — OAMHAPHbIE N KpaTHbIe CBA3N.

MpeacTaeneHne 0 KnaccumKaumMy opraHMyeckmx BelecTs. HomeHKnatypa
OpPraHMYyecKnx COeAMHEHWU (CUcTemMaTMyeckas) W TpUBMASIbHbIE HAa3BaHWA
BaKHeMLIMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmX BELLECTB.

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BELeCTB M UX MNPEeBPaLLEHWIA:
O3HaKOM/IeHMe C 06pa3L,ammn oOpraHMYeCKmX BELLLECTB Y MaTepuraiamMmy Ha X OCHOBE,
MOZE/NMPOBaHNE MOJeKY1 OPraHMYecKMx BeELLEeCTB, HabNIOLeHWe W OnucaHue
NEMOHCTPALUMOHHbLIX OMbITOB MO MpeBpaLleHNo OpraHMYeckux BeLLECTB Npu
HarpesaHuu (NnaBfeHne, 06yrnvMBaHe U ropeHue).

Yrnesogopoabl

AJKaHbl: COCTaB M CTPOEHWe, TOMOJIOTMYeCKUA psg. MeTaH K aTaH —
npocTenlime npeLCTaBUTENN aJIKaHOB: (DU3NYECKME U XUMUYECKMe CBOMCTBA
(peakumy 3ameLLeHMss N TOPEHUs), HaxOoXAeHWe B MPUPOLE, MNONyYeHVe U
NMPUMEHEHNE.

AJIKeHbI: COCTaB M CTPOeHWE, FTOMOSIOTMYECKNIA pAg. DTUEH U NPOMWUIEH —
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: CTpoeHue, BaXHenLIme
XMUMUYECKMe CBOICTBa (peakums nonvMmMepusaumm). MonyvyeHne CUHTETUYECKOTO
KayuyKa U pesuHbil.

AJIK/HbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FTOMOIOTMYECKUIA pad. ALeTuIeH
— NpOCTeWNIA NpeAcTaBUTENlb &IKWMHOB: COCTaB, CTPOEHWE, (U3NYecKne U
XMUMUYECKNe CBOMCTBA (peakunn rugpupoBaHuns, ranoreHMpoBaHus, rugparauum,
ropeHuns), nosly4yeHne n NPUMeHeHMe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (hM3MYeCcKne N XUMUYECKMe CBOMCTBA
(peakuuy rasioreHnpPoBaHNa N HATPOBaHUSA), MOJyYEHUE U NMPUMEHeHWe. Tonyon:
coCTaB, CTpOeHMe, (M3MYECKMEe U XMMUYEecKue CBOWCTBa  (peakuuu
rasioreHVpPoBaHna 1 HUTPOBaHKA), NOyYeHne U NPUMeHEHKE. TOKCUYHOCTb apeHOB.



["eHeTMyecKasa CBA3b MeXay YrnesoLopojamu, NpUHaLnexawummn K pasinyHbiM
Knaccam.

MpupofHble MCTOYHWMKW YrNeBOA0POAOB. [pupPOAHbIA a3 1 MnonyTHble
HepTAHblE rasbl. He(hTb 1 eé npoucxoxkaeHne. Crnocobbl nepepaboTkyM HedTu:
MepPeroHka, KpekWHr (TePMUYECKMIA, KaTaIMTUYeCKuin), nuponus. [IpoayKTol
nepepaboTKn HepTU, NX NPUMEHEHWE B NPOMbILLIEHHOCTN U B 6bITY. KaMeHHbIN
Yro/ib Y MPOAYKTbI €ro nepepadoTKu.

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BELeCTB M WX MNPEeBPaLLEHWIA:
O3HaKoM/1eHMe ¢ 06pasLiaMuy NaacTmMacc, KayudykoB 1 PesuHbl, Konekuumn «Hedtb»
N «¥YTONb», MOLENNPOBaHNE MOMEKYN YreBOLAOPOAO0B U rasoreHonpou3BoAHbIX,
NpoBefeHme NPaKTUYeCKOW paboTbl: NOyYeHWe 3TUNEHA U N3YUeHWe ero CBOMCTB.

PacuéTHble 3aga4un.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BLEME,
KO/IMYeCcTBa MCXOLHOr0 BeLLEeCcTBa UM NPOAYKTa peakumn rno U3BeCcTHbLIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 13 UCXOAHbIX BELLECTB MU NPOAYKTOB peakLuum).

Kuncnopogcogepxkatime opraHn4ecKue coeuHeHns

MpegenbHble O4HOATOMHbIE CNUPTLL. MeTaHON W 3TaHOM: CTPOEHMUe,
(hM3nyeckne U XMMMUYECKMEe CBOMCTBa (peakuuy C akTUBHLIMW MeTasinamu,
ra/loreHoBOA0OPOAaMM, TOPEHUE), NpUMeHeHVe. BoJOpOAHble CBA3N  MeXay
MOJIeKylaMu CNUPTOB. [leCTBME MeTaHO/1a U 3TaHOMa Ha OPraHn3M YesoBeka.

MHOroaToMHble  CNUPTbl.  ITUAEHIIMKOAb U TNIULUEPUH:  CTPOEHMUe,
(hM3nyeckne M XUMUYECKMe CBONCTBA (B3aMMOAENCTBME CO  LLEI0OYHbIMMU
MeTa/iflaMK, KayeCTBeHHas peakuuss Ha MHOroaTtoOMHble CrupThbl). [eincTBue Ha
opraHu3m yenoseka. [MprumeHeHWe rAULEPUHA U 3TUNEHTIMKONA.

®eHOoN: CTPOeHWe MOJSIEKY/bl, (IM3MYEeCKMe W  XMMUYECKMEe CBOMCTBA.
TOKCMYHOCTb (PeHona. MNMprmeHeHe deHona.

Anbferngbl M KETOHbl. dopmanbierng, aueTanbferuj: CTPOEHUe,
(hn3nyeckme M XUMMUYeCKMe CBOWCTBA (peakumn OKWUCNEHUS U BOCCTaHOB/EHWS,
KauyeCTBEHHbIe peakuun), NofyvYeHme N NnpuMeHeHwe.

O[ZHOOCHOBHbIe NpejesibHble KAPOOHOBbLIE KUCIOTbI. MypaBbMHasA N YKCYCHas
KUCNOTbI: CTPOEHWE, (DU3NYECKMe N XUMNYECKME CBONCTBA (CBOCTBa, 06LmMe ans
Kflacca KWUC/OoT, peakums aTepumrkaumm), nonyyeHve n npumeHeHve. CteaprHoBas
N ONenHOBAs KUC/MOTbl KakK NpPeAcTaBuUTeNIN BbICLUMX KapOOHOBbLIX KUCAOT. Mblnia
KaK CO/ BbICLUNX KaPOOHOBbLIX KUC/IOT, NX MOKOLLEe AeCTBME.

CnoxHble 3upbl Kak MPOM3BOAHbIE KapOOHOBBLIX KUCIOT. [Maponus
CNOXHbIX 3¢MpoB. XKupbl. MMaponn3 XmMpos. NprumeHeHKe XNPoB. bruonornyeckas
POJIb XXNPOB.

Yrneeogbl:  coctae, Knaccugukaums — yrnesogos  (MOHO-,  Au- M
nonucaxapugbl). CNOK03a — NPOCTENLLMIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS




MOEKY/bl, (JU3MYeCKNe 1 XMMUYeCKMe CBONCTBA (B3aMMOAENCTBME C TMAPOKCUAOM
meaun(ll), okncneHne aMMmadHbIM pacTBOPOM okcraa cepedpa(l), BoccTaHOBMEHME,
OpOXKeHWe rNI0KO3bl), HAXOXAEHWNE B NPUPOAE, NPUMEHeHWe, BMOoIornyeckas posb.
@POoTOCUHTE3. PPYKTO3a KaK N30Mep I1HOKO3bI.

Kpaxman u uenntonosa Kak npupogHole nonvmepsl. CTpoeHre Kpaxmana u
LUennonosbl. dusnyeckme M XMMUYECKME CBOWCTBA Kpaxmana (rmaposus,
KauyeCTBEHHasA peakLus ¢ MOLOM).

JKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BELeCTB M WX MNPEeBPaLLEHWIA:
npoBefeHue, HabMOLeHNe N OMUCaHWe [EeMOHCTPALMOHHBLIX OMbITOB: TFOpPeHue
CMUPTOB, KauyeCTBEHHblE peakuun OLHOATOMHbIX CMMPTOB (OKUC/EHME 3TaHoMa
okcngom megu(ll)), MHOroatoMHbIX CNUPTOB (B3aMMOAENCTBME T/MLEPMHA C
rugpokcngom meau(ll)), anbaernaos (OKMCNeHWe aMMUayHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokengom megu(ll), B3aMMoAeNCTBME Kpaxmana C WOAOM),
NnpoBe/eHNe NPaKTUYEeCKOM paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KUCNOTI.

PacuéTHble 3aga4un.

BbluncneHnss Mo ypaBHEHUIO XUMUYECKOM peakumy (maccbl, 00bEMa,
KO/IMYecTBa MCXOLHOr0 BeLLEeCcTBa UM NPOAYKTa peakuMn rno U3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 N3 MCXOAHbIX BELLECTB U/ NPOLYKTOB peakuun).

A30TCoepKaLlme opraHMyeckmne CoOeUHeHS.

AMVHOKMNCNOTbI KakK aMm(pOoTepHbIe opraHmuyeckune coegnHeHus. dusnyeckme u
XUMUYECKMe CBOCTBA aMWHOKMCNOT (Ha Mpumepe rnvuymHa). buonoruyeckoe
3HayeHVe aM1HoOKUCsoT. MenTuapbl.

Benkn Kak NpYpOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHUs. [lepBuyHas,
BTOPMYHAsA W TpeTuYHas CTPYyKTypa 0enkoB. XMMUYecKue CBOWCTBA OE/IKOB:
rMAPONN3, fleHaTypauus, Ka4eCcTBeHHbIe peakUmm Ha 6esiku.

JKcnepMeHTa/lbHbIE METOAbl W3YYeHWs BEWEeCTB M WX MNPeBpaLLeHNiA:;
HabMo4eHNe 1 onmncaHne AeMOHCTPALMOHHBIX OMbITOB: feHaTypalmsa 6esKoB npu
HarpeBaHun, LBETHbIE peakuunn 6esKoB.

BbICOKOMOIEKYNAPHbIE COeANHEHUSA

OCHOBHbIE MOHATUA XUMWUW BbICOKOMOJIEKYNAPHLIX COEAMHEHUIA: MOHOMEP,
nonnmep, CTPYKTYPHOe 3BEHO, CTEMEHb NOMMEPU3ALNN, CPeaHAS MOeKyspHas
macca. OCHOBHble METOAbl CWHTE3a BbICOKOMONEKYNAPHbLIX COEAUHEHUA —
nosMMepusauLms 1 NosIMKOHAeHcauums.

JKcnepMeHTa/lbHbIE MeTOAbl W3YYeHWS BEWEeCTB M WX MNpPeBpaLLeHNii:;
O3HaKoM/ieHMe ¢ obpasuamy NPUPOAHLIX M UCKYCCTBEHHBLIX BOIOKOH, NiacTmacc,
Kay4yKOB.

MexXnpeLMeTHbIe CBA3N.

Pean3aums MexKnpeAMeTHbIX CBA3E NPU U3YUYeHUW OpraHNYeckom XMMmmn B
10 Knacce OCYLLUECTBNAETCA 4Yepe3 WCMONb30BaHME KaK OO6LMX eCTeCTBEHHO-



Hay4YHbIX MOHATUIA, TaK U MOHATWUIA, ABNAIOLWMXCA CUCTEMHbLIMU AN OTAENbHbIX
NpeAMETOB €CTECTBEHHO-HAYUYHOI 0 LKA,

Ob6uine ecTeCTBEHHO-Hay4YHble MOHATUA: ABMEHME, HAYUHbIA (PaKT, rMnoTesa,
3aKOH, Teopus, aHa/n3, CUHTE3, KnaccupuKalms, NepuognyHoCTb, HabnaeHve,
N3MepeHune, IKCNePUMEHT, MOAENNPOBaHNE.

®du3nka: Mmatepus, 3Heprus, Macca, aTtoM, 3/IEKTPOH, MOJEKyna,
3HEPreTUyYeCKM YpPOBEHb, BELLECTBO, Teno, O0O0BLEM, arperaTHoe COCTOSHME
BeLL,eCTBa, (PM3NYECKME BENNUNHBI N eAUHULBI UX N3MEPEHWS.

Buonorus: knetka, opraHusm, 6uocdgepa, 0OMeH BeLLeCTB B OpraHusme,
(DOTOCMHTE3, OMONIOTMYEeCKN akTuBHble BellecTBa (6enku, YrneBodbl, >XWpbl,
(PEPMEHTBI).

["eorpama: MuHepasbl, FOPHbIE MOPOAbI, NMOME3HbIE UCKOMaeMble, TOMANBO,
pecypcsl.

TexHoMorns: nuilesble MPOAYKTbl, OCHOBbl PauMOHAIbHOrO MUTaHUS,
MOHOLLMEe CPeACTBa, /IEKAPCTBEHHbIE M KOCMETUYECKMe npenaparsbl, Matepuabl 13
NCKYCCTBEHHbIX N CUHTETUYECKNX BOJIOKOH.

11 KNNTACC
OBWAA N HEOPI AHNYECKAA XUMWA

TeopeTnyeckne 0CHOBbI XMMUN

XUMWYECKNA 31eMeHT. ATOM. HAApo artoma, W30TOMbl. DNEKTPOHHas
000/104Ka. DHEpreTuyeckmne ypoBHW, NOAYPOBHU. ATOMHbIe opbuTtanu, s-, p-, d-
anemeHTbl. OCOBGEHHOCTM pacnpefenieHns 31eKTPOHOB Mo opbuTanam B atomax
3/IEMEHTOB MepPBbIX YeTbIPEX NepuoLoB. INEKTPOHHAA KOH(UrypaLmsa aTOMOB.

[MeproamyecKunii 3aKoH 1 MNMepnoanyeckas cuctema XMMUYECKNX 31emeHToB [,
. MeHpeneeBa. CBfA3b NepMoMYecKoOro 3akoHa U [lepuognyeckoil CUCTEMbI
XUMUYECKNX anemeHToB [l. . MeHpaeneeBa C COBPEMEHHOI Teopuel CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XWMWUYECKUX 3/1EMEHTOB U
0bpasyembIX MMW MPOCTbIX W CIOXHbIX BELECTB MO rpynnam u Mepuogam.
3HauyeHVe NepruoANYECKOro 3aKoHa B Pa3BUTUN HayKMW.

CTpoeHve BewecTBa. XUMUYeCKast CBA3b. Buabl XMMUYECKON CBA3M
(KoBasieHTHas HenonfpHas M NoMspHas, WOHHasA, MeTainnyeckas). MexaHU3Mbl
006pa3oBaHNA  KOBA/IEHTHOM XWMWUYECKOW CBA3N (OOMEHHbIM U LOHOPHO-
aKLenTopHbIn). BopopoaHas cBA3b. BafieHTHOCTb. 3NeKTPOOTPULATENBHOCTb.
CTteneHb oKncneHns. VIoHbI: KaTUOHbI U aHUOHbI.

Bewectsa MONEKYNAPHOrO M HEMOJIEKYNIAPHOIO  CTPOEHUs.  3aKOoH
NMOCTOAHCTBA COCTaBa BellecTBa. TUMbl KPUCTIIMYECKNX PELUETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TUMA KPUCTa/IINYECKON PELUETKN.



[MoHATMe 0 AucnepcHbIX cuctemax. VICTUHHbIE U KOMMOUAHbIE PacTBOpbI.
MaccoBas 104 BelLleCTBa B pacTBOpe.

Knaccugmkaums HeopraHn4eckmnx COEANHEHWA. HomeHKknatypa
HeopraHMyeckux BeLLecTB. [eHeTMyeckas CBA3b HeopraHuW4yeckux BELLECTB,
npuHagnexatLmx K pasiMyHbIM Knaccam.

Xumnyeckas  peakums.  Knaccuumkaums — XMMUYECKMX — peakuuMi B
HeopraHM4yecKorM M OpraHMYyecKon XMmMuK. 3aKOH COXPaHeHWs MacCbl BELLECTB,
3aKOH COXpaHeHWs 1 NPeBpaLLeHnsa 3HEPTUN NPU XUMUYECKUX PeaKkLMsX.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas/nyHbIX (PakTopos. ObpaTnmble
peakumn. XuMMUYeckoe paBHOBecue. DaKTOPbI, BAAKOLLME Ha COCTOAHME
XMMWYECKoro pasHosecus. MNMpuHumn Jle LaTtense.

AnekTponuTnyeckas guccoumnaums. CunbHble 1 cnabble anekTponntel. Cpepa
BOAHbIX PACTBOPOB BELLECTB: KuCNast, HelTpasibHas, LLenoYHas.

OKMCNNTENbHO-BOCCTAaHOBUTENbHbIE peakLnn.

JKcnepMeHTa/lbHbIE METOAbl W3YYeHUA BewecTB U MX MNPEBPALLEHWIA;
AeMOHCTpauma Tabnuu, «lMepnognyeckas cuctema XMMUYECKUX aneMeHTos . U.
MeHzeneeBa», M3ydyeHe MOAeNen KPUCTAINIMYECKUX PELLETOK, HabnrodeHve v
ornmcaHve LeMOHCTPALVOHHbLIX U 1abopaTopHbIX OMbITOB (Pas/okKeHWe nepokcunaa
BOZOpOJa B NMPUCYTCTBUUN KaTa/im3aTopa, onpefeneHne cpeabl pacTBOpPOB BELLECTB
C NMOMOLLBH YHMBEPCA/IbHOTO MHAMKATOPA, PeakLmMm MOHHOTo 06MeHa), MpoBeaeHVe
MPaKTU4eCcKoi paboTbl «BnsHUe pa3nyHbIX PakTOpPOB HA CKOPOCTb XMMMWUYECKOM
peakumm».

PacyéTHble 3aia4n.

Pacyétbl N0 YpaBHEHUAM XMMWUYECKMX peakunmin, B TOM  4ucne
TEPMOXMMUYECKMNE PACUETbI, PaCUYEThI C UCMOMb30BaHMEM NOHATNSA «MaccoBas 40N
BELLecTBa».

HeopraHunyeckasa xmumusa

HemeTannbl. TlonoxeHne HemeTannoB B  [lepnogmMyeckor  cucTeme
XUMUYECKNX anemeHToB [. . MeHgeneesa M 0COGEHHOCTU CTPOEHUS aTOMOB.
dun3nyeckne CBOMCTBA HEMETa//IOB. ANNOTPONUA HeMeTaIoB (Ha npumepe
Kncnopoaa, cepsbl, hocgopa v yrnepoaa).

XVMUYeCKne CBONCTBA BaXKHEMLUMX HemeTasnoB (rasioreHoB, cepbl, a30Ta,
(hocthopa, yrnepoga WM KPEMHWA) U UX  COeAMHEHMIn  (OKCWAOB,
KNCIOPOACOAEPXKalmMX KUCNOT, BOAOPOLHbIX COeAVHEHNA).

[MpUMeHEHNe BXKHENLLNX HEMETA/I/TOB U UX COEANHEHWA,

MeTannbl. MonoxeHne metannios B lMepnoamMyeckort CUCTEME XUMUYECKUX
anemeHToB . . MeHpaeneeBa. OCO6EHHOCTN CTPOEHUS 3/1EKTPOHHbIX 0060/104€eK
aTomoB MeTasinoB. Obwme uanyeckne ceoilctea MeTanoB. CnyaBbl MeTasI/OB.
ANEKTPOXUMUNYECKUNIA PAL, HANPSXKEHNUIA METa/I0B.



XUMMYECKME CBOWMCTBA BaXHEWLUMX METa//IoB (HaTpuid, Kannii, KasbLWW,
MarHui, atoMUHUIA, UMHK, XPOM, XXeNe3o, Mefb) N X COeANHEHW.

O6uwme crnocobbl nony4eHnss meTanioB. MNMpUMeHeEHNE MeTalsioB B ObITY ©
TEXHUKE.

AKCnepuUMeHTa/lbHble METOAbl M3YYeHUs BeLeCTB M UX MNPeBPaLLeHNIA:
n3yyeHne Kosnekumm «MeTan/ibl U Chnasbl», 00pa3LOB HEMETA/I/IOB, PeLLeHune
3KCNepUMeHTa/IbHbIX 33fa4y, HabnAeHVMe W OonucaHve AeMOHCTPALMOHHBLIX U
NabopaTopHbIX OMNbITOB (B3aMMOENCTBME TMAPOKCHAA /TFOMUHKA C pacTBopamu
KUCNOT W LLEe/0Yei, KaUeCTBEHHbIE peakLy Ha KaTVOHbI METas1/10B).

PacyéTHble 3ada4n.

PacuyéTbl maccbl BellecTBa UaM 06bEMA rasoB N0 M3BECTHOMY KOJIMYECTBY
BeLecTBa, Macce unvM 00bEMY OAHOrO M3 Yy4yacTBYHOLMX B peakumy BELLECTB,
pacyéTbl Maccbl (06BbEMA, KOMMYECTBa BELLECTBA) MPOAYKTOB peakuuun, ecim of4HO
N3 BELLECTB MMEET MPUMECH.

XUMUSA N XKN3Hb

Ponb XMMUM B 06eCnevyeHnn 3KOMOrMYECKOW, IHEPreTUYECKON U NMULLEBOWA
6e30MacHOCTW, PasBUTMN MeAUUMHBIL. TTOHATME O Hay4HbIX METOAax MO3HaHUA
BELLECTB N XMMUYECKNX PeaKLUiA.

MpeactasneHnss 06  06WMX  Hay4yHbIX MPUHLUMNAX  MPOMBILLIEHHOMO
MOyYEHNS BAXKHEMLLINX BELLECTB.

UenoBek B MUpe BELWECTB W MaTepuasioB. BaXKHeWLUMe CTPOUTESIbHbIE
mMaTepuaibl, KOHCTPYKUMOHHbIE MaTepuasibl, Kpacku, CTEK0, Kepamuka,
martepvabl 419 3MEKTPOHUKM, HaHOMaTepuasibl, OpraHuyeckne U MUHepasibHble
y06peHuns.

Xumna W 3[0pOBbe YesioBeka: nNpasuia MCMob30BaHUA JIEKAPCTBEHHbIX
npenaparos, npasuia 6e30nacHOro UCnosib30BaHWA NpPenapaToB 6bITOBON XUMUN B
NMOBCEAHEBHOWM YKU3HMW.

MexXnpeLMeTHbIe CBA3N.

Peannsauma  MeXnpegMeTHbIX — CBA3e Npu  U3ydeHMM  obwend u
HeopraHuyeckor xmummm B 11 Knacce OCYLLECTB/IAETCS Yepe3 UCMOo/b30BaHUe Kak
OOLWMX €eCTECTBEHHO-HAYYHbIX TMOHATUA, TaK W  MOHATUNA, ABNAIOLLMXCA
CUCTEMHbIMMN N8 OTAE/NbHbIX NPEAMETOB eCTECTBEHHO-HAYYHOrO LK.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKoH,
Teopus, aHan3, CUHTe3, Knaccuukaums, MepuoanyHOCTb, Habno4eHNe,
3KCMEepPUMEHT, MOAE/IMPOBaHNe, U3MEPEHUE, AB/EHNE.

Pu3mka: marepus, IHeprus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, WOH,
M30TON, PaAM0aKTMBHOCTb, MOJIEKY/A, SHEPTeTUYECKNIA YPOBEHD, BELLLECTBO, TESO,
06bEM, arperaTHoe COCTOSIHVE BeLLecTBa, (PU3NYECKNe BEe/IMUMHBI U eAUHULLBI NX
N3MepPEeHNs, CKOPOCTb.



Buonorus: KneTka, OpraHuW3Mm, 3KocucTeMa, Ouocdepa, Makpo- W
MUKPO3NEMEHTbI, BUTAMUHbI, 0OMEH BELLIECTB B OpraH13Me.

[eorpavs: MUHEpasbl, rOpHble NOPOAbI, NONe3HbIE UCKOMaeMble, TONNBO,
pecypcsl.

TexHONMOrnsa: XMMmyeckas NPOMbILLNEHHOCTb, MeTannyprus, npousBoAcTBO
CTPOMTENbHbIX MaTepuanoB, CenbCKOXO3ANCTBEHHOE MPOW3BOACTBO, MULLEBas
MPOMbILLEHHOCTb,  (apMaLeBTUYECKAas  MPOMbILLIEHHOCTb,  MPOW3BOACTBO
KOCMETMYECKMX MpenapaToB, MNPOM3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3NeKTPOHHas MPOMbILLIEHHOCTb, HAHOTEXHOOT UM,



NMNAHNPYEMBIE PE3YJIbTATbBI OCBOEHUA MNPOIPAMMBbI IO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLLIEI' O OBPA3SOBAHNA

NIMYHOCTHDbIE PE3YJIBTATDI

®roC COO ycraHaBnMBaeT TpeboBaHUS K pe3y/ibTaTaMm 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 CcOOTBETCTBUM 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, CAMOCTOATENIbHOCTM U CAMOOMPeSeieHNIO;

Ha/IM4me MoTUBaLUK K 0BYYEHNIO;

LieNieHanpas/ieHHOe pa3BUTKE BHYTPEHHUX YOeXEHWUI 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» [OCTUratoTCA B
eVHCTBE Y4yeOHOW W BOCNUTATENIbHON [eATeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/IbTYPHbLIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOrO rpaXkKAaHCKoOro oobuiectsa, NPUHATLIMK B 0OLLECTBE
HOpMamMM 1 npaBuiaMyM  MOBELEeHUs,  CrOCOOCTBYHOLWMMM  Mnpoueccam
CaMOoMo3HaHMsi, CaMOpa3BUTUS U HPaBCTBEHHOrO CTAHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYUHOCTHbIE  pe3ynbTaTbl  OCBOEHUA npegMeTa  «XUMUS»  OTPaXKarT
CPOPMMPOBAHHOCTb OMbITa MO3HABATE/IbHOW W MPaKTUYECKON [esATe/lbHOCTU
0byyaroLLmMXca No peanmsaumy NPUHATLIX B OOLLECTBE LIEHHOCTEN, B TOM YuC/e B
4acTu:

1) rpaXxgaHCcKoro BOCNNTaHUA:

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

MPeACTaBNeHMS O COUMAIbHBIX HOpMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



rOTOBHOCTM K COBMECTHOI TBOPYECKOW AeATENIbHOCTM NPY CO34aHNN YHeOHbIX
MPOEKTOB, PeLLEHNM YyYebHbIX U MO3HaBaTe/IbHbIX 33au, BbIMOHEHNN XUMUYECKMX
3KCMEepPUMEHTOB;

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

2) NaTpUoOTMYeCKOro BOCMUTaHUS:

LLEHHOCTHOTO OTHOLLEHUS K WCTOPUMYECKOMY W Hay4yHOMY Hacneauio
OTEYECTBEHHON XUMWUMK;

YBXKEHUS K Mpoueccy TBopyecTBa B 0061aCTU TEOPUM W MPaKTUYECKOro
NMPUMEHEHNSA XMMUK, OCO3HAHUA TOro, YTO LOCTVDKEHWUS HAyKu eCTb pesysnbTar
AJMTENIbHBbIX  HAOMIOAEHWI,  KPOMOT/IMBLIX  3KCMEPUMEHTa/IbHbIX — MOUCKOB,
MOCTOSAHHOIO TPY/Aa YUYEHbIX U NMPaKTUKOB;

MHTepeca 1 No3HaeaTe/lbHbIX MOTVBOB B NOYYEHUN 1 MOCEAYOLLEM aHaIn3e
MH(OpPMaLLMKN O NePeaoBbIX JOCTUXKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMIUK,

3) IyXOBHO-HPaBCTBEHHOI 0 BOCMUTAHUSA:

HPaBCTBEHHOr0 CO3HAHWA, 3TUYECKOrO NOBEAEHNS;

CMOCOBGHOCTU OLIEHMBATL CUTYaLMW, CBA3AHHbIE C XUMUYECKUMU SBNIEHUSAMMU,
M NPYHUMaTb OCO3HaHHbIE PeLLeHUs, OPUEHTUPYACL HA MOPa/lbHO-HPaBCTBEHHbIE
HOPMbI U LlEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefeHMe W MOCTYMKU CBOMX TOBapuLLen ¢
MO3VLMIA HPABCTBEHHbIX WM MPaBOBbIX HOPM W OCO3HaHWE MOCNeACTBUA 3ITUX
MOCTYMKOB;

4) hopmMmpoBaHNA KyNbTypbl 340POBbA:

NMOHMUMaHWSA LIEHHOCTE 3[40pOBOr0 K 6Ge3onacHOro ob6pasza XKU3HW,
HeoOX0ANUMOCTN OTBETCTBEHHOrO OTHOLLEHWA K COOCTBEHHOMY (DM3UYECKOMY W
MCUXNYECKOMY 3[10POBbLHO;

cobntofeHns npaswua 6e3onacHOro obpalleHWs C BellecTBamMu B ObITY,
MOBCEAHEBHOW XWN3HW U B TPYL0BOI AeATE/IbHOCTHU;

MOHUMaHUSA LEHHOCTM MpaBui  WHAMBMAYASIbHOTO W KOJJIEKTMBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YTPOXKatoLWMX 340P0BbIO U XXU3HU NIOLEN;

OCO3HaHWA NOCNEACTBUIA U HEMPUATUA BPefHbIX MPuUBbIYEK (YnoTpebreHus
aJTIKOro/isi, HAQPKOTUKOB, KypeHus);

5) TPyA0BOIro BOCMUTAHUSA:

KOMMYHWKAaTMBHOW  KOMMETEHTHOCTM B y4ebHO-uCCnefoBaTe/lbCKOW
[eATeNbHOCTN,  OOLLECTBEHHO  MOMIE3HON, TBOPYECKOW W ApYyrnx  BuAax
[eATeIbHOCTY;

YCTAHOBKM Ha aKTUBHOE Yy4yacTve B pPelleHn NpakTUYecKmx 3ajad
COLMaNbHO Hanpas/ieHHOCTM (B paMKax CBOEro K/acca, LKO/bl);



NHTEepeca K NMpakTUYeCKOMY U3YUYeHW0 NPOoeccuin pasfiniyHoro poaa, 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 YXM3HEHHbIX
M1AHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUKN, MHTEPECOB U
noTpe6HOCTel 00LLeCTBa;

6) 9K0N0rM4eCKOoro BOCNNTaHUSA:

9KOMOrMYecKM Lien1ecoobpasHoro OTHOLLEHWA K NPUPoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHWSA XM3HW 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  HENpUATUS  OEWCTBUIA, MPUHOCALLMX BpeL  OKPYXKatoLein
NMPUPOAHON Ccpefe, YMeHWs MpPOrHo3vMpoBaTb HebMaronpusATHbIE 3KOOrMYecKme
NoCneAcTBUA NPeANPUHNUMAEMbIX AeNCTBU U NpeaoTBpaLaTb Ux;

Ha/IMumMA Pa3BUTOr0 3KOIOrMYECKOr0 MbILLEHWS, 3KONOMMYECKON KYNbTYpbl,
onbITa [eATeIbHOCTH 3K0/10rMYeCKOiA Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHON M COLMaNbHOM
NMpakTUKe, CrMoCcOOHOCTM W YMEHMS aKTMBHO MPOTMBOCTOSATL  WAE00rMK
Xemohoouu;

7) LEHHOCTM Hay4YHOro No3HaHuA:

CPOPMMPOBAHHOCTN MUPOBO33PEHUSA, 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 U YernoBeka, B
MO3HAHUN MPUPOAHbLIX 3aKOHOMEPHOCTEW W pelleHnn npobsieM CoXpaHeHus
MPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUU AN COBPEMEHHOM
LUMBUM3ALMUN: B €8 N'YMaHUCTUYECKOW HanpaB/IeHHOCTY 1 BaXKHOW poJin B CO34aHNN
HOBOW 6a3bl MaTepuasibHOW KyNbTypbl, PeweHun rnobanbHbIX MNpPo6/em
YCTONYMBOrO PasBUTUNA YeNIOBEYECTBA — CbIPbEBOM, SHEPreTUYECKON, NULLIEBOI U
3KOJIOTMYeCcKoin 6e30MacHOCTH, B PasBUTUM MeAWLMHbI, 06ecrneyeHnn YCnoBui
YCMELIHOro TpyAa 1 3KONOrMyYecKM KOM(OPTHOM XXM3HM KaXKAO0ro YneHa 00LLecTsa;

€CTEeCTBEHHO-Hay4HOW TpPaMOTHOCTW: MOHWMAaHWA CYLLHOCTW MeTOLOB
MO3HaHWA, UCMO/Mb3YEMbIX B €CTECTBEHHbIX HayKaX, CMOCOOHOCTU MCMO/b30BaTh
nosly4yaemMble 3HaHWUA A4/19 aHaIn3a U 0ObACHEHUS ABMIEHNIA OKPYXKatOLWEero Mmpa u



MPOUNCXOAALLMX B HEM N3MEHEHWIA, YMEHUNS fienaTb 060CHOBaHHbIE 3aK/TIOUYEHNSA Ha
OCHOBE Hay4YHbIX (PaKTOB 1 UMEOLLMXCH AaHHBIX C Lie/IbH MOTyYeHNs 4OCTOBEPHBIX
BbIBO0B;

CMOCOOHOCTM  CaMOCTOATE/IbHO MCMNO/Mb30BaTb XUMUYECKME 3HaHWS [N
peLLeHns NpobeM B peasibHbIX XXU3HEHHbIX CUTYaLUMAX;

MHTepeca K NO3HaHWIO 1 UCCMe[0BaTENbCKON feATeIbHOCTHY;

FrOTOBHOCTM M CMOCOOGHOCTM K  HerpepbiBHOMY  00pa3oBaHuO U
caM0006pa30BaHNi0, K aKTUBHOMY MOJIYEHUIO HOBbIX 3HAHWA MO XMMUW B
COOTBETCTBMU C XXM3HEHHBIMW NOTPEOHOCTAMY;

NHTEpeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccnoHaibHOM
[eATeNbHOCTN.

METAMNPEOMETHbBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Y4EOHOro npeameTa «XUmms» Ha
YPOBHE CpeaHero 06LLero 06pasoBaHUs BK/IHOUAOT:

3HauMMble AN (DOPMMPOBAHUS  MUPOBO33PEHMS  0OY4arOLNXCS
MEeXANCUMNAMHaPHbIe (MEeXNPeAMETHbIE) 06LLeHayUHble MOHATUSA, OTpaxaroLime
LIeNOCTHOCTb HAy4YHOW KapTUHbI MuUpa W cheuuduky MEeTOAO0B MO3HaHUS,
NCNONb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLECTBO, 3HEPIUs, SB/EHUE,
MPOLIECC, CUCTEMA, HAYUHbI (haKT, MPUHLIMAM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, ccnefoBaHve, HabN4eHNe, N3MEPEHNE, SIKCNEPUMEHT U APYTUe);

YHMBEPCa/IbHbIE YUYeOHble AeincTBMS (MO3HaBaTENbHbIE, KOMMYHUKATUBHbIE,

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

MeXANCLMMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEpCa/ibHble y4ebHble
[eNCTBUSA B NO3HABATE/IbHOW M COLMaIbHOM NPaKTUKE.

MeTanpeaMeTHble pe3y/nbTaTbl OTPaXatoT OB/afeHNe YHMBEPCASIbHbIMM
YUYeOHbIMW  MO3HABaTeNlbHbIMWA,  KOMMYHUKATUBHbIMW WU PEryNSTUBHbLIMU
[EeNCTBMAMMN.

OBnageHwue YHUBEpPCa/IbHbIMMN yYeOHbIMN no3HaBaTe/IbHbIMU
NENCTBUSAMMN:

1) 6a30Bble 10rMYecKme enNCcTBUS:

CaMOCTOATENIbHO  (hOpPMYy/NMpoBaTb M akTyanmsmpoBaTb  MNpobnemy,
BCECTOPOHHE eé paccmaTpuBaTs;

onpefenaTb Uenu AesaTeNbHOCTW, 3adaBas MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTb Pe3y nbTaTbl AesTe/lbHOCTU C MOCTaBNEHHbIMU LENAMM;

MCMOo/Mb30BaTb NPU OCBOEHWUM 3HAHWUWA MPUEMbI TOTMYECKOTO MbILWIEHNA —
BbIENATb XapaKTepHble MPU3HaKM MOHATMIA U YCTaHaBIMBaTb MX B3aMMOCBA3b,



1CMO/Ib30BaTb COOTBETCTBYHOLLME MOHATUA AN 00BACHEHNSA OTAENbHbIX ()aKTOB U
ABNEHUN;

BblOMpaTb OCHOBaHUSA W  KpUTepuu [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 pacCcMaTpvBaeMbIX
ABNEHMAX, POPMYNNPOBATL BbIBOAb! 1 3aKNHOYEHNS;

NMPUMEHATb B NPOLIECCe MO3HaHUSA, UCMOMb3yeMble B XUMUU CUMBO/INYECKME
(3HakoBbIE) MOAENN, NPe0bpa3oBbIBaTb MOAE/bHbIE NPEACTABIEHNSA — XUMUUYECKUIA
3HaK (CMMBON) 3/1lEMeHTa, XUMUYecKast popmysa, ypaBHeHMEe XMMNUYECKOW peakLnm
— MW peLleHnn y4ebHbIX MO3HABaTEe/IbHbIX UM NPaKTUYeCKUX 3a4ad, NMPUMEHSATb
Ha3BaHHble MOZe/IbHble NPeACTaB/eHNsA 415 BbISBMEHNA XapaKTePHbIX NMPU3HaKOB
N3yyaeMblX BELLECTB Y XMMUYECKNX PeaKLnia.

2) 6a30Bble nccnenoBaTe/IbCKNe AeNCTBUS:

BflafieTb OCHOBaMM METOLOB 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 MPaBUILHOCTU
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
MOUCKY METO/0B peLleHns NPaKTUYeCKNX 3aaa4, NPUMEHEHNIO Pa3/IMYHbIX METOA0B
MO3HaHUSA.

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 1 NPUMEHATL Pas/IyHble METOAbI MPU MOUCKe U
oTbOope MH(popMauun, HeobXoAMMOWN [ANA  BbIMOAHEHWS  Y4YeOHbIX — 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);

MCNONb30BaThb HAYUHbI A3bIK B KQ4eCTBE CPeACTBa Npy paboTe C XMMUYECKOM
NHOpMaLMen: NPUMEHATb MeXNpeaMeTHble ((M3nMYecKne M MaTemMaTUYecKue)
3HaKW 1 CUMBO/IbI, (POPMYbl, abbpeBnaTypbl, 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  Maew,  (hopMynnpoBaTb  CBOW  MPeAnoXeHus
OTHOCUTE/IbHO BbIMO/IHEHNS NMPEeASIOXKEHHOIN 3a4auu;

BbICTYNnaTb C Npe3eHTauuelr pe3ynbTaToB MO3HABATe/bHOWM [eATeNlbHOCTH,
MOJTyYEHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMM MPW BbINO/IHEHWN
XMIMUYECKOrO 3KCNepuMeHTa, NpakTUYeCcKon paboTbl MO UCCNe[0BaHNIO CBOMCTB
N3yyaemMblX BELLECTB, peanm3auymm 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 - anroput™M  AedCTBUIn  Npw
BbIMO/IHEHUM  Y4YeBHbIX W  WCCNefoBaTe/IbCKUX 33dad, BblbMpaTb Hambosee
3 eKTUBHBLIA CNOCO6 MX pelleHns ¢ Y4ETOM MOMYYEHUSI HOBbIX 3HAHWMI O
BeLLeCTBax N XMMUYECKNX peakuusXx;

OCYLLECTB/IATL CAMOKOHTPO/1b CBOEN [eATe/IbHOCTM Ha OCHOBE camoaHan3a u
CaMOOLIEHKMN.

NMPEAMETHDIE PE3YJIbTATDI

10 K/TACC

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

COPMMPOBAHHOCTb  MPEACTaBNEHUA O  XUMWUYECKOW  COCTaBASOLLEN
€CTECTBEHHO-HaY4YHOW KapTWHbI MMPa, POSIY XMMUKU B MO3HAHWW SIBNEHWIA NPUPOABI,



B (JOPMUPOBAHUM MBbILLEHUS N KYNbTYpPbl JIMUHOCTK, €€ (YHKLMOHa/IbHOM
rpaMoTHOCTM, HEOOXOAMMOW A1 PeLleHns NPaKTUYEeCKUX 3a4a4 1 3KOMOrMYecKu
060CHOBaHHOI0 OTHOLLIEHMSI K CBOEMY 3[,0POBbIO U NMPVPOAHOI Cpese;

BMlafleHne  CMUCTEMOM  XMMUYECKMX  3HAHWWA,  KOTOpas  BK/IOYaeT:
OCHOBOMofarawLye MoHATUA  (XMMWUYECKWIA  3N1IEMEHT, aTOM, 3/1eKTPOHHas
060/104Ka aToOMa, MOJIEKY 1A, BA/IEHTHOCTb, 3M1EKTPOOTPULATE/IbHOCTb, XUMNYECKaS
CBA3b, CTPYKTYpHasa opmyna (pasBépHyTas U COKpalléHHas), MO/b, MOJSPHas
macca, MOJIIPHbIA 00BEM, YrNepoaHbIiA CKeneT, (PYHKUMOHaIbHas rpynna, pagukan,
N30Mepus, N30Mepbl, TOMOSIONMYECKUIA Psf, TOMOJIOTU, YTNEBOAOPOLbI, KUCNOPOA, U
asoTcogepXalline CcCoefMHEHWUs, MOHOMEpP, MNOAMMeEp, CTPYKTYpPHOe 3BEeHO,
BbICOKOMOJIEKY/IIPHbIE  COEAMHEHWA); TeopuM W 3aKoHbl (Teopus CTPOeHUA
opraHuyeckumx Bewects A. M. byTnepoBa, 3aKOH COXpPaHeHUsi MaccChbl BeLLecTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMUWU; MUPOBO33PEHYECKME 3HaHWS,
nexale B OCHOBE MOHUMAaHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKUX
ABNEHWI, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMyYEHUN U
6e30MacHOM UCMO/b30BAHUN BaXKHEWLUNX OpPraHUYecKUX BeLecTB B ObITY U
MPaKTUYECKOWN AeATENbHOCTU YeslI0BeKa;

CPOPMMPOBAHHOCTL YMEHWIA BbISBNATL XapaKTepHble MPU3HaKK MOHATUA,
yCTaHaBMBaTb WX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHuM COCTaBa, CTPOEHUA 1 NPeBpPaLLeHNIA OPraHNYeCcKX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA WCMOMb30BaTb XUMUYECKYHD CUMBOMNKY NS
COCTaBNeHUSI MOJIEKYNIIPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKpALLEHHOM)
(hopmMy/1  OpraHMYecKMX BELECTB W  YpPaBHEHUA  XMMUYECKUX  peakuui,
n3rotaBnvMBaTb MOAENN MONEKYN OPraHUYeCKMX BeLLeCTB ANA UANKCTpauumn mx
XUMMYECKOr0 U NPOCTPAHCTBEHHOI0 CTPOEHUS;

COPMMPOBAHHOCTL YMEHMWIA YCTaHaB/IMBaTb MPUHALNEXXHOCTb W3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUKO K oOnpeaeneéHHoMy
Knaccy/rpynne coegvHeHUA (YrneBofopoAbl, KWUCNOPOL W a30Tcogepxaive
COEAUHEeHNs, BbICOKOMOMIEKYNSAPHbIE COeAWHEHWs), [faBaTb WM Ha3BaHWA Mo
cuctematnyeckor HomeHknatype (IUPAC), a Takke NpUBOAMTL TPUBMASIbHbIE
Ha3BaHWA OTAe/bHbIX OpraHMyeckux BewlecTB (3TWIEH, MNPOMNWMEH, aueTWNeH,
3TUNEHTINKONb, TANUEPUH, deHon, dopmanbaernd, auetanbierni, mypasbUHas
KWCNOTa, YKCYCHas KNCNO0Ta, O/IEMHOBAasA KIC/0Ta, CTeapuHOBasa KMUCN0Ta, rHKo3a,
(OPYKTO3a, Kpaxmarsl, Uenskosa, rmiunH);

COPMMPOBAHHOCTL YMEHWUA OMpefenaTb BUAbl XUMWYECKOW CBS3W B
OpraHNYecKmx CoeMHeHNAX (OAMHAPHbIE N KPaTHbIE);

COPMMPOBAHHOCTL YMEHUS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux BeulectB A. M. byTtneposa An1si 06bSCHEHNS 3aBUCUMOCTI CBOWCTB
BELLLeCTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHWA MacChbl BELLECTB;



ChopMUPOBAHHOCTb YMEHWI XapaKTepr30BaTb COCTaB, CTPOEHUE, (hU3nYecKune
N XUMUYECKMe CBOWCTBA TUMUYHbLIX MPeACTaBUTENe pPas/fIMyHbIX K1acCoB
OpraHn4YecKux BeLlecTs (MeTaH, 3TaH, 3TU/IEH, NPONWEH, aleTuneH, bytaaneH-1,3,
mMeTunoyTtaameH-1,3, 6eH30/1, METAHO/, 3TAHO/1, ATUMEHT/INKOSIb, FNIULEPUH, (DEHOT,
aueTasnbaerng, MmypaBbiHas 1 YKCyCHas KUCNOTbI, FNHOK03a, KpaxmMasl, Lesnnosa,
aMUHOYKCYCHaa KWCoTa), WINKOCTPUPOBAaTh MEHETUYECKYHO CBA3b MEXAY HUMU
YPaBHEHUAMU COOTBETCTBYHOLUMX XUMUYECKUX peakuuii C  MCMOoSb30BaHNEM
CTPYKTYPHBIX (hopmyi;

CPOPMMPOBAHHOCTL YMEHUA XapaKTepn30BaTb UCTOYHWUKN YTIEBOAOPOLAHOMO
CbIpbs (HEeTb, NPMPOAHBINA ra3, yrosb), Cnocobbl X NepepadboTKU 1 NPaKTUYECKoe
NMPUMeHeHMe NPOAYKTOB NepepadboTKy;

CPOPMMPOBAHHOCTb YMEHWUIA MPOBOAWUTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHMAM (Maccbl, 06bEMa, KONMYECTBA UCXOAHOr0 BellecTBa WM MPOAyKTa
peakLmm o U3BECTHbIM Macce, 06bEMY, KOJIMYECTBY OHOI0 U3 UCXOAHbIX BELLECTB
VN NPOAYKTOB peakumn);

ChOpMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOM 3HAHWA 00 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOJIb3YEMbIX B XUMUM MPU U3YHEHUWN BELLECTB U
XUMUYECKNX ABNEHNIA (HabNoaeHMe, N3MEPEHME, SKCNIEPUMEHT, MOAENNPOBaHNE),
MCNONb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWUSA A1 MPUHATUA pPeLleHnin B
KOHKPETHbIX >KWU3HEHHbIX CUTYyauWsX, CBA3aHHbIX C BelecTBaMnM U UnX
NMPUMEHEHMWEM;

CPOPMMPOBAHHOCTbL YMEHWIA CO6MOAATEL NPaBu/ia MoJb30BaHUSA XUMUYECKOM
nocyaor n nabopaTopHbIM 060pYAOBaHWEM, a TakXe npasuna obpalleHns c
BeLecTBaMy B COOTBETCTBMM C UHCTPYKUMAMM MO BbINO/HEHNIO NabopaTopHbIX
XUMUYECKUNX OMbITOB;

COPMMPOBAHHOCTb YMEHWA MMaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCMePUMEHT (NpeBpaLLeHNs OpraHNYeCcKmnx BeLLEeCTB NPU HarpeBaHuK, NoayyYeHne
3TW/EHA U U3YyYeHWNe ero CBOMCTB, KAYECTBEHHbIE PeakL M1 OpraHNYecKmnx BeLLeCTB,
AeHaTtypauna 6eIKoB Npv HarpeBaHuu, LBETHbIE peakLn 6e/1KoB) B COOTBETCTBUM
C npaBunaMy TeXHUKM 6e30nmacHOCTM Mpu  obpalleHMn C  BellecTBaMu 1
nabopatopHbIM  060pyAOBaHMEM, MPEACTaBNATbL  pPe3y/nbTaTbl  XUMUYECKOro
aKCMepyMeHTa B (POpMe 3anucy YpaBHEHWI COOTBETCTBYIOLLMX peakumini u
(hopMyIMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTOB;

COPMMPOBAHHOCTb  YMEHUI KPUTUYECKM aHaIM3MpoBaTb XUMUYECKYHO
NH(OPMaLMIO, MOMly4aemMyrd U3 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOW
NHopmauunn, VIHTEpPHeT 1 Apyrux);

CPOPMMPOBAHHOCTL  YMeHW  cob6ntofaTb  MpaBWna  3KOJIOTMYECKMN
LieniecoobpasHoOro noseAeHUss B ObITy M TPYAOBOW [AeATENIbHOCTU B LenisX
COXpaHeHns CBOEro 3[0pOBbA W OKpY>KaroLle NpUPOAHOI Cpefbl, 0CO3HaBaTb



OMacHOCTb BO3JENCTBMA Ha >KMBble OpraHu3Mbl OMpefenéHHbIX OpraHNYecKnx
BELLEeCTB, MOHUMaa cmbicn nokasatens MAK, nosacHATb Ha npumepax Crocoobl
YMeHbLUEHUA W NPeAoTBPaleHns WX BPeAHOro BO3L4ENCTBUA Ha OpraHu3m
Ye/l0BEKa;

N8 00y4arowmMxcss ¢ OrpaHUYeHHbIMU BO3MOXHOCTAMW 3[40POBbA: YMEHWe
MPUMEHATb 3HaHWA 00 OCHOBHbIX [OCTYMHbIX MeTofAax MO3HaHWS BELEeCTB U
XUMUYECKNX SABNEHWIA;

ONA cnembiX W cnaboBmadwmx 00y4aroLMXCs: YMEHME UCMOo/b30BaTh
pefbeh)HO-TOUEYHYIO CMCTeMY 0603HaueHui J1. bpanina gns 3anucu XMMMYecKnx

hopmy.
11 KNACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMS Kypca «O6wWas uM HeopraHuyeckas
XUMUS» OTpaXKaroT:

COPMMPOBAHHOCTb  MPEACTaB/EHNA: O  XMMWUYECKOM  COCTaBNSAOLLEN
€CTECTBEHHO-Hay4HOW KapTWHbI MMPa, POSIY XMMUK B MO3HAHUW ABIEHUIA NPUPOAI,
B (hOPMUPOBAHMM MbILWIEHNA W KYNbTYpPbl JIMUHOCTU, €€ (YHKLMOHaIbHOM
rpaMoOTHOCTM, HEOOXOAMMOW A1 PeLleHNs NPaKTUYeCKNX 3agay 1 3KOM0rMYecku
060CHOBAHHOI0 OTHOLLEHWS K CBOEMY 3[,0POBbIO 1 MPUPOAHON Cpeje;

BMlafleHne  CUCTEMOM  XMMUYECKMX  3HAHWWA,  KOTOpas  BK/IOYaeT:
OCHOBOMo/ararLme MoHATMSA (XMMUYECKWIA 3feMeHT, atom, msoTon, s-, p-, d-
3/IEKTPOHHbIE OpOWTaNIM aTOMOB, WMOH, MOJMIEKYNa, MOJb, MOMAPHbIA 00BEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULATE/IbHOCTb, CTeMNeHb OKWUCNEHUS, XUMNYECKas CBA3b
(KoBasleHTHas, MOHHasA, MeTa/lInyecKas, BOLOPOLHAS), KpUCTa/IIMYecKan PeLLéTka,
TUMbl  XUMWYECKUX  peakuuid, pacTtBop, 3MEKTPOINTbI,  HE3NEeKTPOUTLI,
3NIEKTPONNTMYECKaA Auccoumanms, OKUC/UTENb, BOCCTaHOBUTENb, CKOPOCTb
XUMUYECKOM peakumn, XMMUYECKOe PaBHOBECME); TEOPUM U 3aKOHbl (Teopus
3NEKTPO/IMTUYECKOM Auccoumaummn, nepuoamyeckmin 3akoH A. . MeHpaeneesa,
3aKOH COXpaHeHWs MaccChbl BELLeCTB, 3aKOH COXPaHeHWUs U MpeBpaLleHns 3Heprum
NPy XMMUYECKNX peakumsxX), 3aKOHOMEPHOCTW, CUMBOJIMYECKMIA HA3bIK XUMUW,
MWPOBO33PEHYECKME 3HAHUSA, fieXaliue B OCHOBE MOHUMAHWUA MPUYMHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWNIA, (haKTONOrMYeckme CBeAeHUS O CBOMCTBAX,
cocTaBe, Noy4yeHnn 1 6e30MacHOM UCMO/b30BaHNN BAXKHENLLNX HEOPraHUYeCKMX
BELLEeCTB B ObITY U MPaKTUYECKOW AeATe/IbHOCTY YeN0BEKa,;

CPOPMMPOBAHHOCTL YMEHWIA BbISBNATL XapaKTepHble MPU3HaKN MOHATUN,
yCTaHaB/MBaTb MX B3aMMOCBA3b, NCMO/Ib30BATb COOTBETCTBYHOLLME MOHATUA MPU
OMMCaHNM HEOPraHNYeCKMX BELLLECTB U NX NPeBpaLLeHui;

CPOPMMPOBAHHOCTL YMEHWIA MCMNONb30BaTb XMMUYECKYH) CUMBOJIUKY [AN15
COCTaBNeHMst  (POPMyn  BeLLeCTB W YPaBHEHUA  XUMWUYECKUX  peakuui,



cuctematunyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUA OTAENbHbIX
HeopraHM4yecknx BeLlecTB (YrapHbli ras, Yrfiekuc/blil ra3, amMMuak, rawiéHas
N3BECTb, HeralléHas 13BecTb, NUTbEBAsA COAQ, MUPUT U ApYyrue);

CPOPMMPOBAHHOCTb YMEHUI ONpPeLeNATh BA/IEHTHOCTb U CTEMEHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSAX Pas3/IMYHOro CocTasa, BUJL XUMUYECKON
CBA3W (KOBa/IeHTHas, MOHHas, MeTa/lInyecKas, BOLAOPOAHAs) B COEAUHEHUAX, TUM
KPUCT/ININYECKOM PeLUETKM KOHKPETHOro BellecTBa (aToOmHas, MOMEKynspHas,
MNOHHasA, MeTa/l/IMYecKas), XapakTep cpefbl B BOAHbIX pacTBOpax HeEOpraHWYecKmx
COENHEHNIA;

chopmMMPOBaHHOCTb YMEHNA yCTaHaB/MBaTb NPUHAAIEXHOCTb
HeopraHMyecknx BeLLEeCTB MO WX COCTaBy K oOnpefenéHHomy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIe BELLECTBA — MEeTa/l/Ibl U HEMETas/bl, OKCUAbl, OCHOBaHWS,
KNCMOTbl, aM()OTEPHbIE TMAPOKCULbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PaCcKpPbIBaTb CMbIC/T NMEPUOAMNYECKOr0o 3akoHa /.
. MeHfeneeBa 1 eMOHCTPUPOBATb €r0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
N MPOTrHOCTMYECKYIO PYHKLNN;

COPMMPOBAHHOCTbL  YMEHWA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEHME
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuogoB [Mepuoamyeckon  CUCTEMBI
XUMUYecknx asnemeHtoB M. . MeHfeneesa, WUCNOMb3ys MOHATUA «S-, p-, d-
3/IEKTPOHHbIE OPOUTANNY, «3IHEPTETUYECKME YPOBHW», 0O BACHATb 3aKOHOMEPHOCTY
N3MEHEHMSI CBOMNCTB XUMWYECKUX 3/IEMEHTOB M MX COEAUHEHUIA MO Nepuogam u
rpynnam eproanyeckoin CUCTEMbI XUMUYECKMX 3neMeHToB . . MeHaeneesa;

COpMMPOBAHHOCTbL  YMEHWIA  XapakTepu3oBaTb  (OMuMcbIBaTb)  06LLME
XMMUYECKMEe  CBOWCTBA  HEOPraHMYeCKMX  BeLeCTB  Pas3/IMyHbIX  K/1accos,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXAY HeopraHW4ecKumMu
BeLLeCTBamu C MOMOLLbHO YPaBHEHMI COOTBETCTBYHOLLMX XUMUYECKUX Peakunii;

CPOPMMPOBAHHOCTL YMEHUS KaCcCUPULMPOBATL XMMUYECKME peakuun no
Pa3NYHBLIM MpU3HaKam (YUCNy M COCTaBy pearvpyroliyMx BeLLecTB, TEMNJ0BOMY
adekTy peakunn, N3MEHEHUIO CTEMeHel OKMC/EHMS 3M1EMEHTOB, 06pPaTUMOCTU
peakumu, y4acTuio Katanmsaropa);

CPOPMMPOBAHHOCTb YMEHWIA COCTaBMIATb YPaBHEHUS peakuui pPasMyHbIX
TUMNOB, NOJIHbIE U COKPALLEHHbIe YpaBHEHWSA peakLuid MOHHOTO 0O6MeHa, Y4nTbIBas
YC/I0BUSA, NMPU KOTOPbLIX 3TW peakunn NayT A0 KOHLa,

COPMMPOBAHHOCTb  YMEHWI MPOBOAWUTL  peakumun, MOATBEPXKAAOLLME
KauyeCTBEHHbIA COCTaB pPas3/IMYHbIX HeopraHW4yeCcKMxX BeLLecTB, pacro3HaBaTb
OMbITHLIM NYTEM WOHbI, MPUCYTCTBYIOLLME B BOAHBLIX PacTBopax HeopraHU4yecKumx
BeLLLeCTB;



COPMUPOBAHHOCTb  YMEHWUIA  packpbiBaTb  CYLUHOCTb  OKUC/IUTENbHO-
BOCCTaHOBUTE/IbHbIX PeakLMin NOCPesCTBOM COCTaB/IeHUSA 3/1EKTPOHHOIO banaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOW
peakuumn OT pasinyHbIX (haKTOpOB; XapakTep CMELLEHNA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTM OT BHELLHero Bo3gencrensa (npuHuun fle LLlaTtense);

COPMMPOBAHHOCTbL YMEHMIN  XapaKTepu3oBaTb XUMUYECKMe MpPOLECChl,
nexXkawme B OCHOBE MPOMBILLIEHHOIO MOMTyYeHWUs CepHO KUCNOTbI, aMMUaka, a
TaKke C(HOPMMPOBAHHOCTbL MPEACTaBMEHM 06 06LUMX HAy4HbIX MNPUHLMNIAX WU
3K0N0rnyeckmx NpobnemMax XMMUYECKOro npon3BOACTBa;

CPOPMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHUA C UCMO/b30BaHMEM
MOHATUA «MaccoBast 0/151 BELLLECTBA B pacTBOpe», 00 bEMHbIX OTHOLLUEHWA ra3oB npu
XMMUYECKUX peakumsx, MacCbl BellecTBa WM 00bEMa rasoB MO WM3BECTHOMY
KOMIMYeCTBY BeLLEeCTBa, Macce MM 06bEMY OLHOr0 M3 YYaCTBYHOLMX B peakumm
BELLECTB, TEMN/IOBOro 3()(heKTa peakuMm Ha OCHOBE 3aKOHOB COXPaHeHWs Macchbl
BELLECTB, NPEBPALLEHNA N COXPAHEHWNSA SHEPTUN;

chopMMPOBaAHHOCTb YMeHUI cobNtoAaTh npasusa nosb30BaHNA XMMNYECKO
nocyaor n nabopaTopHbIM 060pPYAOBaHWEM, a TaKXe npaBuia obpalleHns c
BeLecTBaMy B COOTBETCTBMM C UHCTPYKUMAMM MO BbINO/HEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA MMaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCMEePUMEHT (pasnoXxeHne nepokcuaa BOLOPOAA B NMPUCYTCTBUAM KaTam3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHWMBEPCAIbHOIO
WHAMKATOPa, BANAHME Pa3/inyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuunm MOHHOro 0OMeHa, KayeCTBEHHble peakuum Ha CynbgaT-, kapboHart- u
X/IOPUA-aHUOHbI, Ha KaTUOH aMMOHWSA, PeLleHue 3KCNepuMeEHTa/IbHbIX 3afa4y Mo
Temam «MeTannbl» U «HemeTan/bl») B COOTBETCTBUM C MNpaBuiaMu TEXHUKU
6e3onacHoOCTM npu obpalleHnn ¢ BeLlecTBaMmy 1 1abopaTopHbIM 060PYL0BaHUEM,
NPeACTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWIA COOTBETCTBYHOLLMX peakLuii 1 (DOPMY/IMPOBaTL BbIBOAbLI HA OCHOBE 3TUX
pe3ybTaToB;

CPOPMMPOBAHHOCTb YMEHWI KPUTUYECKM aHa/IM3MpoBaTb XMMUYECKYHD
MH(OPMaLMIO, MONyYaeMytd W3 pasHblX WCTOYHWKOB (CpeAcTBa MacCOBOM
KOMMYHUKaummn, VIHTEpHET 1 apyrux);

Cc(hopMMPOBAHHOCTb ~ YMeHWU  cobnofdaTb  MNpaBuna  3KOIOMMYECKM
Lilen1ecoobpasHoOro nosefeHnss B ObITy M TPYAOBOW [AeATENIbHOCTU B LensX
COXpaHeHUs CBOEro 340p0BbA M OKpYXKaroLlel NPUpPOLHOM Cpefbl, 0CO3HaBaTb
ONacHOCTb BO3AENCTBUSA HA XXMBbIe OPraHn3Mbl ONpeaeniéHHbIX BELWECTB, NOHMMas



cmbicn nokasatensa MAK, MOACHATb Ha npuMepax Crnocobbl YMEHbLUEHUSA W
npefoTBpaLLEHNS UX BPe4HOr0 BO3AENCTBUA Ha OPraHn3M Yel0BeKa;

A8 00y4yaroWwmMxcs ¢ OrpaHUYeHHbIMU BO3MOXKHOCTAMW 3[40POBbS: YMEHME
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbIX METOAaX MO3HAaHUS BELLEeCTB U
XUMUYECKUX AB/IEHWIA;

ANA - cnenbiX W cnaboBuadwmx 00y4yaroLMXCcsa: YMEeHMe WUCMOo/b30BaTh
penbe)HO-TOUEUHYHO CUCTEMY 0603HaYeHu J1. bpannsg ana 3anucn XMMMUYECKMX

hopmy.



TEMATWNYECKOE NMNJ1AHNPOBAHWE
10 K/TACC

KonnyecTtso yacoB

ONEKTPOHHbIE

No i/ HanmeHoBaHWe pa3genos 1 Tem K n (undppoBble)
) nporpamMmb| Bcero 06H TPOTIGHBIC P 6aKTVIl-IECKVIe obpasoBaTe/ibHble
paboTbl paboTbl pecypeb!
Pasgen 1. TeopeTn4YecKme 0CHOBbI OPraHMYecKom XNmmm
MpeaMeT opraHNYecKom XMMmm.
11 Teopusa CTPOEHUS OpraHNYecKmx 3 itps:Jilesson.acacemy-
' P pu P content.myschool.edu.ru/04/10
coefnHeHnn A. M. bytneposa
MToro no pasgeny 3
Pasgen 2. Yrnesogopoabl
2.1 NpefencHble YrneBofopoabl — a/IKaHbl 2 itps:Jilesson.acacemy-
' Pea y AOPOA content.myschool.edu.ru/04/10
HenpeaenbHble yrnesoLopoabl: https://lesson.academy-
2.2 6 1
IKEHbI, a/IKaanEHbI, aNKUHbI content.myschool.edu.ru/04/10
https://lesson.academy-
2:3 ApOMATIHECKIAE YT/IEBOA0POAb! 2 content.myschool.edu.ru/04/10
[pnpoaHbIe NCTOYHNKMK YT 1eBOA0POA0B https://lesson.academy-
2.4 3 1
N nX nepepaboTka content.myschool.edu.ru/04/10
WToro no pasgeny 13
Pasgen 3. KucnopogacogepykaLime opraHnyeckmne coefmHeHns
https://lesson.academy-
3.1 CnupTbl. Gexon 3 content.myschool.edu.ru/04/10
3. Anbfernapl. Kap6oHOBbIE KMCNOTbI. 7 1 https://lesson.academy-

CnoxHble agupbl

content.myschool.edu.ru/04/10




https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 Yrnesofbl 3 1

WToro no pasgeny 13

Pa3pnen 4. AsoTcogepkalime opraHn4ecKue coenHeHns

https://lesson.academy-
4.1 AMUWHbI. AMWUHOKNCNOTbI. Benku 3 content.myschool .edu.ru/04/10
WToro no pasgeny 3
Pa3gen 5. BbICOKOMONEKYNSAPHbIe coeanHeHNSA
https://lesson.academy-
51 INnacTtmaccel. Kaydyyku. BonokHa 2 content.myschool.edu.ru/04/10
WToro no pasgeny 2

OBLIEE KOJIMYECTBO YACOB IO

NMPOrPAMME 34 2 2




11 KNNACC

Konnyectso 4acoB

ONEKTPOHHbIE

HanmeHoBaHWe pa3genos 1 Tem (undppoBble)
Ne n/n KOHTpONbHbIE  [1paKTUyeckune
nporpamMmbi Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pasgen 1. TeopeTuUyecKmne 0CHOBbI XM
CTpoeHue aToMOB. Neproanyeckumin
3aKOH 1 lNeprogunyeckasa cuctema https://lesson.academy-
11 3
XUMUYECKNX 3nemeHToB [1. U. content.myschool.edu.ru/04/11
MeHzeneesa
CTpoeHue BelecTBa. MHoroobpasue https://lesson.academy-
1.2 4
BELLIeCTB content.myschool.edu.ru/04/11
https://lesson.academy-
13 AnmmHeckue peakumm 6 1 1 content.myschool.edu.ru/04/11
MToro no pasgeny 13
Pa3fen 2. HeopraHnyeckas xvumums
https://lesson.academy-
2.1 Mertane! 6 1 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 HewmeTannb! d 1 1 content.myschool.edu.ru/04/11
CBA3b HEOpPraHMYecknx 1 opraHNYecKnx https://lesson.academy-
2.3 2
BELLEeCTB content.myschool.edu.ru/04/11
WToro no pasgeny 17
Pasgen 3. XMMuna v >Xn3Hb
https://lesson.academy-
3.1 XVUMUA U XKN3Hb 4 > Y

content.myschool.edu.ru/04/11




WToro no pasgeny

OBLIEE KOJIMYECTBO YACOB 10O
NMPOrPAMME
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NOYPOYHOE NMNJTAHNPOBAHUE

10 KJTACC
KosinyecTBo 4acos ONEeKTPOHHbIe
[9]
:/_n Tema ypoka Bcero KoHTponbHbIe  TpakTudeckue ﬁ?;jeHMﬂ (I;llgg;ps(();;fenwble
paboThl paboThl pecypCh!
1 [MpeameT OpraHMYecKor Xummnu, eé 1
BO3HWKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHUSA OPraHNYEeCcKnX
2 coeimHeHnin A. M. byTnepoBa, eé 1
OCHOBHbI€ MOJI0XKEeHNA
MpeacTaBneHne 0 Knaccugukaumum
3 OpraHnyeckux seLLecTs. HomeHknatypa 1
(cuctemartmyeckas) u TpUBUASbHbIE
Ha3BaHWA OpraHMyecKnX BeLLecTB
4 ANKaHbI: COCTanVI CTPOEHue, 1
rOMONOrNYECKNA pAaL,
5 MeTaH 1 aTaH — npocTeiiLme 1
npeacTaBnTeNnn 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 n
9 meTunbytaameH-1,3. NonyyeHve 1
CUHTETUYECKOrO Kay4yyKa 1 pesuHbl




ANKNHBI: COCTaB N 0COBEHHOCTH
CTPOEHUS, FOMO/IOTMYECKINIA paj,.

10 o
ALETUNEH — NPOCTENLINN
npeacTaBuTeNb aKMHOB

1 BbluncneHns no ypaBHeHWO XMMUYECKOIA
peakuuu

12 ApeHbl: 6eH30/ 1 TOMYos1. TOKCUYHOCTb
apeHoB

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

14 NPUPOAHBIA ra3 1 NonyTHbIE He(TAHbIE
rasbl, He()Tb 1 MPOAYKTbI €é nepepaboTKu
[MprpoaHbIe NCTOYHUKM YTIEBOAOPOLOB:

15 NPUPOAHBIA ra3 1 NonyTHbIE He(ITAHbIE
rasbl, He()Tb M MPOAYKTbI €€ nepepaboTKn

16 KoHTponbHas paboTa no pasgeny
«YTNeBoaopoabl»

17 MpepensbHble 04HOATOMHbIE CUPTHI:
MeTaHON ¥ 3TaHo/. BogopoaHas cBA3b

18 MHoOroaToMHble CNUPTbLI: STUNEHTIMKO/b
N TNALEpPUH
deHoN: CTPOEHNE MOJIEKY b,

19 (h3nyecKmne N XMMmMYecKmne CBOCTBA,
NPYMEHEHNE

20 Anbaerngbl: opmasnbaerng v

aueTanbaerna. AUeToH




O/HOOCHOBHbIE Npe/ie/bHble KAPGOHOBbIE

21 KMCNOTbI: MypaBbUHasA 1 yYKCyCcHas

27 MpakTnyeckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KUCNOTbI»
CreapurHoBas 1 0/1eMHOBasA KUCNOTbI, Kak

23 MpeLCcTaBUTeNN BbICLLIMX KAPOOHOBbIX
Kucnot

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

25 KapOOHOBbIX KMUCMOT. MMAp0IN3 CNOXHbIX
aupos

26 JKupbl: rnaponus, npyMeHeHue,
bronormnyeckas ponb X1pos
YneBofpl: COCTaB, Knaccugpukaums.

27 BakHelLme npeacTaBUTENN: FNHOKO3a,
(hpyKTO3a, caxapo3a

28 Kpaxman n uenntonosa Kak npupoaHble
nonvmMepsl
KoHTponbHas paboTta no pasaeny

29 «Kucnopoacogepkatme opraHM4yeckme
COELIMHEHUS»

30 AMVHbBI: METUIAMWH N aHWUNNH
AMUWHOKMNCNOTbI KaK aM()oTepHbIe

31 OpraHn4ecKue CoeuHeHNns, nx
6nonornyeckoe 3HaveHve. Mentuabl

32 benku Kak npupoaHble

BbICOKOMO/IEKY/NISIPHbIE COEANHEHNS




OCHOBHbIe NMOHATUSA XMW

33 BbICOKOMO/EKYNAPHbIX COEANHEHWI 1
OCHOBHbIe MeTOAbl CUHTe3a
34 BbICOKOMO/IEKY/ISIPHBIX COEANHEHWIA. 1
[nacTmMacchl, Kay4yykn, BONOKHa
OBLWEE KOMMYECTBO YACOB INO 34

NMPOrPAMME




11 KNNACC

Ne
n/n

Tema ypoka

Konnyectso 4acoB

KOHTpPO/IbHbIE

Bcero
paboThl

lNpaKTnyeckue
paboThl

Jata
N3yyeHUs

ONEeKTPOHHbIE

umdposble
obpaszoBaTefibHble

pecypcbl

XUMUYECKWNIA 3NeMEHT. ATOM.
ANeKTPOHHas KOH(pUrypaumns atTomos

Mepuoanyecknin 3akoH n Meproanyeckas
cucTemMa XMMn4Yeckmnx anemeHTos . .
MeHpeneeBa, UX CBS3b C COBPEMEHHO
Teopuren CTPOeHNs aTOMOB

3aKOHOMEPHOCTW M3MEHEHNS CBOWCTB
XUMUYECKNX 3/IEMEHTOB U UX COEAUHEHNIA
no rpynnamM n nepuogamM. 3HayeHune
NepnoamNYecKoro 3akoHa 1 CUCTEMbI
XUMKUYeckux anemeHToB [.1. MeHaeneesa
B Pa3BUTUN HaYKU

CTpoeHMe BelLecTBa. XUMUYECKas CBSi3b,
eé BUAbl; MeXaHU3Mbl 06pa30BaHNS
KOBa/IeHTHOM CBS3W. BogopoaHas CBsi3b

BafleHTHOCTb. DNEKTPOOTPULLATENIbHOCTb.
CTeneHb oKuUcneHus. Belectsa
MO/EKYNSPHOI0 U HEMONEKYISPHOTO
CTPOeHMS

MoHATME O AUCNIEPCHBIX CUCTEMAX.
CTVHHbIE U KONNOWHbIE PACTBOPbI.
MaccoBas 40715 BelLecTBa B pacTBope




Knaccudukaums n HomeHknaTtypa
HEOPraHMYeCcKNX COeANHEHWIA.
"eHeTMYeCKas CBA3b HEOPraHNYECKNX
BELLLECTB, pas/INYHbIX K1accoB

Knaccugukaums XuMMyYecKnx peakumii B
HeopraHM4ecKon 1 OpraHNYecKom XMMNUK.
3aKOH COXpaHeHNs Macchl BELLECTB; 3aKOH
COXpaHeHMUsA 1 MPeBpaLLeHNs 3HEPrmn Mpu
XUMUYECKUX peakLmsx

CkopocTb peakyun. ObpaTnmMble peakLuuu.
XNMUYECKOe paBHOBECKE

10

MpakTnyeckas pabota Ne 1. «BnusHue
pasnn4YHbIX PaKTOpPOB Ha CKOPOCTb
XUMUYECKOW peakLmm»

11

ANeKTpoNnTUYeCKasa auccoumams.
MoHATMe 0 BOLOPOAHOM nokasatene (pH)
pacteopa. Peakuuv NOHHOIo 0bMeHa.
["Maponn3 opraHNYECKNX n
HeopraHMYyecKnx BeLLecTB

12

OKUCNNTENIbHO-BOCCTAHOBUTE/bHbIE
peakuum. MoHsTME 06 3N1EKTPONN3E
pacrniaBoB U PacTBOPOB COnelt

13

KoHTponbHas pa6oTa no pasaeny
«TeopeTnyecKne 0CHOBbI XUMUM»

14

MeTansbl, X NONOXEHNE B
Mepunoanyeckor cnucteme XMMMYECKNX
anemeHTOB [. . MeHaeneesa n
0COBEHHOCTU CTPOEeHMS aToMoB. ObLme
(hn3nyeckmne CBONCTBA META//OB




15

CnnaBbl METAN/IOB. DNEKTPOXUMUYECKMIA
pAA HanpPsHXKeHWIA MeTanoB

16

XNMUYECKMe CBOMCTBA BAXKHENLLNX
MEeTa/110B (HaTpWiA, Kannii, Kanbumi,
MarHui, aftoMUHWIA) N UX COeAUHEHNIA

17

XVMUYECKIMe CBOICTBA XPOMa, Meau 1 1X
COeIMHEHWI

18

XVMUYeCKme CBOWCTBA LMHKA, XKenesa n nx
COeIMHEHWI

19

MpakTnyeckas pabota Ne 2. "PelueHune
9KCNEePUMEHTa/IbHBIX 3a4ad Mo TeMe
«MeTannbi»"

20

HemeTtansibl, UX NONOXeHve B
MeprogNYecKoin cucTeMe XMMmMYeCKnX
anemeHTOB [. . MeHaeneesa n
0COGEHHOCTUN CTPOEHNS aTOMOB

21

dun3nyeckme CBOMCTBA HEMETA/IOB.
AnnoTponus HemeTannoB (Ha NpuMepe
Kucnopoaa, cepsbl, octhopa v yrnepoaa)

22

XVMUYECKIMe CBOICTBA ranoreHoB, Cepbl 1
NX COEANHEHNIA

23

XUMMYecKune CBONCTBa a30Ta, pocodpa n
NX COeANHEHNI

24

XVMUYecKme CBOMCTBA Yrepoaa, KpemMHUs
N UX COeMHEHWI

25

MpUMeHeHVe BXKHEMLIMX HEMETA/INOB 1 UX
COeIMHEHWI




26

O606LLeHME 1 cucTeMaTM3aLMs 3HaHWI Mo
Teme «HemeTanbl». BblumcneHus no
YPaBHEHUAM XUMUYECKUX peaKLmin h
TEPMOXMMUYECKME PacYHETbI

27

MpakTnyeckas pabota Ne 3. «PeLueHne
3KCMepUMEHTa/IbHbIX 3a4a4y Mo Teme
"HemeTannbl"»

28

KoHTponbHas paboTa nNo Temam
«MeTannbl» n «<HemeTanbl»

29

HeopraHuyeckue n opraHnyeckue
KMUCNOTbl. HeopraHnyeckue v
opraHn4yeckmne oCHOBaHWA

30

AMDOTEPHbIE HEOPraHWUYECKNe 1
OpraH1Yeckue CoeiMHeHs. eHeTnYecKas
CBSi3b HEOPraHWYeCKMX 1 OpraHNYecKnX
BELLiECTB

31

Porb XvMnK B 06ecrieyeHnn
3KO/I0TMYECKOM, 3HEPreTUYECKON 1
MULLLEBOI 6E30MaCHOCTH, Pa3BUTUM
MeANLMHBI

32

MpepnctasneHns 06 06LLMX HaYUHbIX
NPUHLMNAX NPOMBILLIEHHOIO NOMYYeHNSs
BaXKHEMLUNX BeLLeCTB

33

UenioBeK B MMPE BELLECTB 1 MaTepuasion

34

XMW N 300POBLE YesloBeka

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34







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

* Xumus, 11 knacc/ Pyasutuc I.E., ®enpbgmaH @.IM., AKUMOHEPHOE 06LLIECTBO
«M3naTenbcTBO «1pocBeLLeHne»
» Xumusa, 11 knacc/ MabpuensH O.C., Octpoymos N.I"., Cnagkos C.A.,

AKLMOHepHOe 06LLecTBO «/31aTebCcTBO «IMpocBeLLeHme»

METOONYHECKNE MATEPUAJIbI AJTA YUUTENA

https://lesson.academy-content.myschool.edu.ru/04/10

LINPPOBbBIE OEPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
NMHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-content.myschool.edu.ru/04/11






