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MOACHUTEJIbHAA 3ATTMICKA

[MporpaMMa NO XUMUM Ha YPOBHe cpeaHero o6buero obpasoBaHWA
paspaboTaHa Ha ocHoBe PefepanbHOro 3akoHa OT 29.12.2012 Ne 273-93 «O06
obpasoBaHuy B Poccuitickoi ®Pefepaumm», TpeboBaHWA K pe3y/bTaTaM OCBOEHMS
(befiepasibHOM 06pa3oBaTe/IbHOW MporpaMMbl  CpefHero o6Llero ob6pa3oBaHuWS
(®POINMN  COO), npeacTtaBneHHbIX B deaepasbHOM  rOCyAapPCTBEHHOM
obpasoBatenbHoMm ctaHgapte COO, ¢ ydétom KoHuenuuMm npenogasBaHus
yyebHOro npegmMeTta «XumMusi» B 06pa3oBaTe/ibHbIX OpraHuM3aumax POCCUINCKOMN
defepaumun, peanusyoWMX OCHOBHble 00pa3oBaTefibHble Nporpammbl, W
OCHOBHbIX MOMOXeHUA «CTpatermm pasBuUTUS BOCMUTAHUA B POCCUIACKOMN
denepaymm Ha nepmog ao 2025 roga» (PacnopshkeHue [MNpaButensctea P® ot
29.05. 2015 Ne 996 - p.).

OcHoBY MoAX0A0B K pa3paboTke nporpamMmbl MO XUMWUW, K OMpefeneHunto
o6Lyert cTpaternm obyyeHus, BOCNUTaHUSA N Pa3BUTUSA 06YyYarOLLMXCA CpeacTBaMu
y4yebHoro npegmeta «Xumua» ana 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBU/M
KoHUenTyasibHble nonoxeHns ®rOC COO o B3aMOOOGYCNOBNEHHOCTU LeNein,
coAepaHusi, pe3ynbTaToB 00Yy4YeHWs U TpPebOBaHU K YPOBHKO MOATOTOBKM
BbIMYCKHWNKOB.

XUMMnYeckoe 0bpa3oBaHue, nonyyaemoe BbIMYCKHUKaMU
06LLe0bpa3oBaTelbHOM  OpraHmM3aummn, SBNSETCA HEOTbEMJIEMOW 4YaCTblo KX
obpasoBaHHOCTU. OHO CAYKMT 3aBepLlalOLMM  3Tarnom  peannsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHE K/IHOYEBLIX LEHHOCTEN, MNPUCYLLNX
LLe/IOCTHON CUCTEME XMMUYECKOro 06pa3oBaHuA. 3TW  LIEHHOCTU KacaroTcs
MO3HaHWA 3aKOHOB NPUPOLbI, POPMUPOBAHNSA MUPOBO33PEHNSA N OOLLEN KYNbTYpbI
4enoBeKa, a TaKXe 3KO/ornyeckn OOOCHOBAHHOIO OTHOLUEHWA K CBOEMY
340POBb0 U MPUPOLHOM cpefe. Peanmsyetcd XumMuU4yeckoe 06pas3oBaHue
0byyaloLmMXca Ha ypoBHE cpefHero obuiero obpasosaHus cpeacTBamMy yyebHOro
npegmeta «XUMUA», COOEpPXKaHMe U MNOCTPOEHUE KOTOPOro OnpefeneHbl B
nporpaMMe Mo XUMUW C YYETOM CNeunuUKN HayKu XUMUKW, e€ 3HayYeHus B
MO3HaHWM NPUPOALI U B MaTepuasibHOM >XM3HM OOLLECTBa, a TakKXe C YYETOM
06LWMX Ueneln M NPUHUMNOB, XapaKTepu3ylLMX COBPEMEHHOE COCTOSHME
cucTeMbl cpefHero obulero obpasoBaHus B Poccuiickoin deaepaunu.

XUMMA KaK 3MIEMEHT CUCTEMbI €CTECTBEHHbLIX HayK MUrpaeT 0cobyl posib B
COBPEMEHHOW UMBUAM3aLMN, B CO3[4aHMN HOBOW 6asbl MaTepuasibHON Ky/NbTypbl.
OHa BHOCUT CBOiA BKNaf B JOpMMUpPOBaHME paumoHaIbHOTO0 HayYHOr0 MbILLIEHWS,
B CO3[aHVe Lie/IOCTHOrO NMpefcTaBieHns 06 OKpY>KatoleM MUpe Kak O eAuHCTBe
npupoabl ¥ 4enoBeka, KOTOpPoe POPMUPYETCH B XMMUM Ha OCHOBE MOHWMaHWA
BELLIeCTBEHHOI0 COCTaBa OKpY»KalolLero mupa, OCO3HAHUSA B3aMMOCBA3UN MeXAy
CTPOEHMEM BELLECTB, MX CBOMCTBAMUN 1 BO3MOXKHBIMU 06/1aCTAMM NPUMEHEHNS.



TecHO B3aMMOJENCTBYSA C APYrMMU eCTECTBEHHbLIMU HayKaMu, XUMUS CTana
HEOTbEM/IEMOWM YaCTbHO MMPOBOI KY/bTYpPbl, HEO6XOANMbLIM YC/TOBUEM YCIMELLHOIO
Tpyda W XXU3HW KaXAOro uneHa obulectBa. COBpEMEHHas XMMUSI KakK Hayka
co3nparesibHas, KakK HayKa BbICOKMX TEXHO/MOMMA HanpaB/ieHa Ha peLleHue
rno6asibHbIX NPO6MEM YCTONYMBOrO PasBUTUA YENOBEYECTBA — CbIPbEBOWA,
3HepreTUYeCcKOn, NULLEBOI, IKONOrMUYECKON 6e30MacHOCTM U OXpaHbl 300POBbS.

B cooTBeTCTBUM C OOWMMW UENSMUA U MPUHUMNAMUA CpedHero o6Luero
obpa3oBaHusa cofdepxaHue npeameTa «Xunmmns» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yUYEeHNs)) OPUEHTUPOBAHO NPENMYLLIECTBEHHO Ha OOLLEKY/IbTYPHYIO MOArOTOBKY
obyvarowmxcsd, HeobxoAMMyHd UM A9 BblpabOTKM  MUPOBO33PEHYUECKNX
OPUEHTUPOB, YCMELLIHOTNO BK/IKOYEHMS B XKWU3Hb COLMYMa, MPOAOIHKEHNS
06pa30BaHns B pa3IMYHbIX 061aCTAX, HE CBSA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnsloWMMN  npeaMeTa  «XUMUsi»  SBNAIOTCS  6a3oBble  KypCbl —
«OpraHnyeckass xummsa» n «O6Las 1 HeopraHWYecKas XMMUSI», OCHOBHbIM
KOMIMOHEHTOM COflepXKaHUsi KOTOPbIX ABNAKOTCA OCHOBbI 6a30BOM HayKW: CUCTEMaA
3HaHWIN N0 HEOPraHNYeCKOn XMMUK (C BKIHOUYEHWEM 3HAHWUIA U3 OOLLEA XUMUN) U
opraHuyeckon Xumun. ®opmMmMpoBaHMe AaHHOW CUCTEMbI 3HAHWUIA MPU N3YUHEHUK
npegMeTa ob6ecrneyunBaeT BO3MOXXHOCTb PacCMOTPEHMS BCEro MHOroobpasus
BELLLECTB Ha OCHOBE 06OLLMX MOHSATUI, 3aKOHOB M TEOPUIA XUMUM,

CTpyKTypa cofepaHusi KypcoB — «OpraHuyeckas Xummsa» n «O6uas un
HeopraHM4yeckas Xumus» cgopmMmpoBaHa B MNporpamme Mo XUMUW Ha OCHOBE
CUCTEMHOrO noaxofda K W3y4YeHWO Yy4yebHOro marepvana u 06YycroBeHa
MCTOPMYECKM  OOOCHOBaHHbIM  Pa3BUTMEM  3HAHWA  Ha  OMpeAenéHHbIX
TEOPETUYECKUX YPOBHSX. Tak, B KypCe OpPraHM4YecKom XMMUWM BeLLEeCTBa
paccMaTpuBalOTCA Ha YPOBHE KNAaCCUYECKOM TeOopun CTPOEHMSI OpraHUYecKmx
COEAMHEHNA, a TaKXe Ha YPOBHE CTEPEOXMMMUYECKUX W  3MEKTPOHHbIX
NpeAcTaBeEHNA O CTPOeHUM BellecTB. CBefleHMss 00 M3y4vaeMblX B Kypce
BELLLleCTBaxX [aloTCs B pa3BUTUM — OT YI/1€BOAOPOAOB [0 C/OXHbIX GUONOrNYECKN
aKTUBHbIX COEMHEHWIA. B Kypce OpraHU4YecKom XMmMunM MNONyyaroT pa3BUTUE
chopmmMpoBaHHbIE HA YPOBHE OCHOBHOrO 006Llero o6pasoBaHUA NepBOHaYasbHbIE
NPeAcTaB/EHNS O XUMNYECKOI CBSA3N, KNACCM(MKaLMOHHBLIX NPU3HaKaX BELLECTB,
3aBMCMMOCTW CBOMCTB BELLIECTB OT UX CTPOEHWUS, O XMMUYECKOM peakLun.

[Mof HOBbLIM YINOM 3peHust B npeamMeTe «XuMUsi» 6a30BOro  YPOBHS
pacCcMaTpuBaeTCs W3YYEHHbIA Ha YPOBHE OCHOBHOro 06Liero o6pa3oBaHUs
TEOpPeTUYECKUA MaTepuan U (haKTONOrMYeckne CBEAEHWS O BeLlecTBax U
XMMUWYECKON peakumun. Tak, B 4acTHOCTW, B Kypce «O6Llas M HeopraHM4yeckas
XMMUS»  00y4YaloWwmmea NpefocTaBnseTcd BO3MOXHOCTb 0CO3HaTb 3HaueHue
NepuoaMYECcKOro 3akoHa C OOLLETEOPETUYECKMX WU METOAO0NOMMYECKUX MO3ULKIA,



rnyGXe MOHATb WCTOPMYECKOE W3MEHEHME (YHKUMIA 3TOro 3akoHa — OT
0606LLaroLein 40 06BACHAIOLLEN 1 NPOrHO3UPYIOLLENA.

EavHas cuctema 3HaHUIA O BaXKHEMLLMX BeLLECTBaX, UX COCTaBe, CTPOEHUN,
CBOMCTBaxX WM MPUMEHEHMUN, a TaKXKe O XMMWUYECKUX peakumsax, MX CYLLHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHWs AononHsetca B Kypcax 10 w11 Knaccos
aNeMeHTaMn  COfepXKaHusi, UMEKOLWMMMN  Ky/NbTYPONOrMYeCKUn 1M NPUKNagHOM
XapakTep. 3TW 3HaHUA CMOCOOCTBYHOT MOHWMAHWMIO B3aUMOCBA3N XUMUKN C
OPYTMU HayKamu, pacKpblBatOT €€ posib B MO3HABaTe/IbHOW M MPaKTUYEeCKOi
LeATeNbHOCT YeNoBeKa, CroCOOCTBYHOT BOCMUTAHUIO YBaXKEHWA K npoueccy
TBOpYeCTBa B 061aCTU TEOPMU N MPAKTUYECKUX MPUNOXKEHWUIA XMMUK, NMOMOratoT
BbIMYCKHNKY OpPMEHTMPOBATbLCA B OOLLECTBEHHO W JIMYHOCTHO 3HAUYMMbIX
npo6nemax, CBA3aHHbIX C XMMWEN, KPUTUYECKM OCMbICIMBATb MH(OPMALMIO U
NPUMEHATb €& AN MNOMNOMHEHUS 3HAHWIA, PELUEHUS MWHTENNEKTYaNbHbIX U
3KCMepuUMeHTa/IbHbIX UCCNefoBaTeNlbCKNX 3aaad. B uenom cogepxaHue yye6HOro
npegmeta  «XUMWA»  [AHHOrO  YPOBHS  M3Y4YeHMSs OPUEHTUPOBAHO  Ha
(hopMMpOBaHME Y 0OYYatOLLUMXCA MUPOBO33PEHUYECKON OCHOBbLI A5 MOHUMMaHUA
(hnnococknx naen, TakMX Kak: maTepuasibHOe eAMHCTBO HEopraHW4yeckoro u
OpraHM4eckoro mmpa, OO6YCNOBNEHHOCTb CBOMCTB BELLECTB MX COCTaBOM U
CTPOEHMEM, MNO3HABAEMOCTb MPUPOAHBLIX SBMEHWIA MyTEM 3KCMEpPUMEHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM  (hakTaMM U TeOPeTUYECKUMMU
NpeanocbifiKaMm, 0CO3HaHME PO XMW B PELLIEHNM 3KONOTMYECKUX NPobnem, a
TaKKe Npo6nem coHepexxeHnst SHePreTUYECKNX PecypcoB, Cbipbsi, CO34aHUS HOBbIX
TEXHONOrMn 1 MaTepuasos.

B nnaHe peweHns 3agad BOCMMTaHWSA, pasBUTUA W counanmnzaumm
0byyaloLMxXca MPUHATbIE MPOrpamMMoii MO XUMWM NOAXOAbl K OMNpefeneHunto
COAEPXaHWA W MOCTPOeHMs npeaMeTa npefgycmaTpusatoT  (hOpMUpPOBaHME
YHMBEPCA/IbHbIX  YYEOHbIX [EeACTBUA, WMELWMX 6a30BOe 3HayYeHue Ans
pasfIMyHbIX BWAOB [EATENbHOCTW: pPeLIeHNs Mpobnem, MNOMCKa, aHanusa Wu
06paboTKM MH(opMaLun, HEOOXOANMBIX A1 NPMOBPETEHMS OMNbITa NPaKTUYECKOWA
W nCCneaoBaTe/ibCKoM AeATeNbHOCTH, 3aHMMAloLWeli BaXXHOE MeCTO B MO3HAHWM
XUMUW.

B npakTuke npenogaBaHUs XMMWW KakK Ha YPOBHE OCHOBHOMO OOLLEro
06pa30BaHus, TaK U Ha YPOBHE CpefHEro obLLero obpasoBaHus, Npy onpeaeneHnm
COAEPXKATENbHON XapaKTepUCTUKM Leneli M3ydyeHns npeaMeTa HanpaBieHUeM
MEPBOCTENEHHOM 3HAYMMOCTW TPAAMLUMOHHO MPU3HAETCA (HOPMMPOBaHME OCHOB
XMMNYECKOM HayKM Kak 061acTU COBPEMEHHOr0 eCTeCTBO3HaHWSA, MPaKTUYECKOi
OeATENbHOCTU YenoBeKka M Kak OAHOI0 M3 KOMMOHEHTOB MMPOBON KynbTypbl. C
METOAMYECKON TOYKN 3PEHMsI TakKoi NOAXoA K ONPeAeneHuto Lenein M3yyeHus
npeameTa ABISETCS BNOJHE ONpaBAaHHbIM.



CornacHo [aHHON TO4YKe 3peHUst TNaBHbIMU LENsMU U3yYeHUs npegmeTa
«XuMusA» Ha 6a30BoM ypoBHe (10 —11 kn.) ABAAKOTCA:

. (DOPMMPOBAHME  CUCTEMbI  XMMUYECKMX  3HAHWN  KaK  BadKHeiLlein
COCTaB/IAOLLEN eCTeCTBEHHO-HAY4YHON KapTWUHbI MUpPa, B OCHOBE KOTOPOIA
NeXart K/HYeBble MOHATUA, PYHAAMEHTaIbHbIE 3aKOHbI U TEOPUU XUMUMU,
OCBOEHMe A3blKa HayKW, YCBOEHME W MOHUMaHWe CYLLHOCTW [LOCTYMHbIX
0606LLEHNI MNPOBO33PEHYECKOr0 XapakTepa, O3HaKOMJIEHME C UCTOpUeit
NX PasBUTUA U CTAHOB/IEHUS,

. (hopMMpOBaHME 1 pasBUTME NPEACTABEHNIA O HAYUYHbIX METOAAX MO3HAHWA
BELLECTB M XMMWUYECKUX peakuuil, HeobXoAuMbIX AN NpUobpeTeHuns
YMEHUI OPMEHTUPOBATLCA B MUPE BELECTB M XUMWUYECKUX SBJIEHUNA,
MMEIOLLMX MECTO B NPUPOAE, B NPaKTUYECKOW N NMOBCELHEBHOM XXU3HW;
pasBuUTME YMEHWNIA N CNOCOBOB AeATENIbHOCTM, CBSA3aHHbIX C Habo4eHNneM v
OObACHEHWEM  XUMWYECKOro  3KCMepuMeHTa, COO/MOAeHNeM  Mnpasun
6e30MacHOro obpatleHns ¢ BeLLecTBamu.

Hapsgy ¢ aTvm, cogepxkartesibHas XapakTepucTuka Lenen 1 3afad nsyyeHus
npeamerta B nporpamMmme rno XMMmMM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMM MpPUOPUTETAMM B CUCTEME CpefHero obuiero obpasosaHuns. CerogHsa B
npenofaBaHUM  XUMWW B OONbLUEA  CTENeHW  OTHAETCA  MpefnoyTeHune
MPaKTUYeCKOM KOMIMOHEHTE COofepXKaHnsa 00y4yeHWs, OpPWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYCKHMKA 006LLLe06pa3oBaTe/lbHON OpraHmn3aunmy, BnageroLero He
HabopoM 3HaHWK, a (PYHKUMOHaNbHOW rPaMOTHOCTbIO, TO eCTb Crocobamu K
YMEHUAMWN aKTUBHOIO MOSTYYEHUA 3HAHUI MU NMPUMEHEHWUS UX B PeasibHON YXMU3HU
[N1A peLleHns NpakTUYeckmx 3agay.

B cBAsn C 3TUM npu mM3ydeHun npegmeta «XuMMUS» LOMUHMPYHOLLEE
3HayeHue NpuobpeTaroT Takme Lienn 1 3afadu, Kak:

afanTtaumsa obyyaroLmMxcs K yCnoBusaM AMHAMUYHO pa3BMBaloLLLEroca Mupa,
(hopmMupoBaHME  WUHTENNEKTYa/lbHO  Pa3BMTOM  JIMYHOCTW,  TOTOBOM K
camMmoo6pa3oBaHuNIO, COTPYAHNYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX
PELLUEHNI B KOHKPETHbIX XXMU3HEHHbIX CUTYaLMsX, CBA3aHHbIX C BELLECTBAMU U UX
MPUMEHEHUEM;

(hopMupoBaHMe Y  0OYYalOLMXCA  KNHOYEBLIX  HABbIKOB  (KNHOYeBbIX
KOMMNETEHL M), VMEILWMX YHUBEPCA/IbHOE 3HAYeHWe [N PasINYHbIX BUAOB
LeATeNIbHOCTU: peLleHns npobsiem, NOMCKa, aHasmM3a U 06paboTKM MHGopmaLnw,
HeoOX04MMbIX [NS MPUOBPETEHUs OnbiTa [LEeATeSIbHOCTW, KOTopas 3aHUMaeT
Ba)KHOE MeCTO B [MO3HaHUW XWUMWM, a Takke A1 OUEHKM C NO3nLMIA
9KO/IOrMYecKoin 6e30MacHOCTM XapakTepa B/IMAHUA BELLECTB M XUMWUYECKMX
MPOLLECCOB Ha OpraH13M YesioBeKa 1 NPUPOLHYHO Cpeay;



pasBuTME MO3HABATE/IbHbIX WMHTEPECOB, WHTENIEKTYa/lbHbIX WU TBOPYECKUX
CMOCOBHOCTEN 06yYatoLMXCSA: CNOCOOHOCTM CaMOCTOATE/IbHO NPUOGpPEeTaTh HOBbLIE
3HaHUA MO XMMWUMN B COOTBETCTBUM C YKM3HEHHbLIMW NOTPEOHOCTAMM, UCMOb30BaThb
COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOOTUKN AN MOUCKa U aHann3a yyebHou U
Hay4HO-NOMY/NSAPHON NHHOPMALMN XUMUYECKOTO COLEPXKaHNS;

(hopMmnpoBaHMe 1 pasBUTHE Y 0OYHaIOLLMXCA acCOLMATUBHOIO U IOTMYECKOro
MbILLIEHWS, HabNto4aTeIbHOCTU, COOPaHHOCTM, aKKYpaTHOCTW, KOTOPble 0CO6EHHO
HeoOX04MMbl, B YaCTHOCTW, MPU MIaHWPOBAHUN W MPOBEAEHUN XMMUYECKOrO
9KCNEPUMEHTA;

BOCNMUTaHME Yy  Obydvalowmxcsd  YOeXXAEHHOCTM B TYMaHUCTUYECKOM
HanpaBNeHHOCTN XUMWUW, eé BAXXHOW PO/ B PeLUeHMU T[106a/bHbIX MpPo6siem
paunoHaIbHOro0 NMPUPOLOMNO/b30BaHUSA, MOMOMHEHUA 3HEPTETUYECKMX PECYPCOB U
COXpaHeHWs NPUPOAHOI0 PaBHOBECWSA, OCO3HAHUA HE06X0AMMOCTM BepeXxHOro
OTHOLUEHMS K MPUPOLe W CBOEMY 3[0pOBbi0, a Takke MpuobpeTeHUs OrbiTa
MCMOMb30BaHNUA MOMYYEHHbIX 3HAHWUIA AN MNPUHATMS TPaMOTHbIX PELLEHUIA B
CUTYaUUsX, CBA3AHHbLIX C XMMUYECKUMU SB/IEHUSAMM.

B yyebHOM nnaHe cpegHero o6Llero o6pa3oBaHUA MnpegmMeT «XUMUSA»
6a30BOro YpoBHSA BXOAWUT B COCTaB MpeLMEeTHON 06/1acTh «ECTeCTBEHHO-HAYUHbIe
NpeaMeTbI».

OO6LLee YMCIo YacoB, OTBEAEHHBIX A4/1F U3YUeHUsT XUMUK, Ha 6A30BOM YPOBHe
cpefHero obulero obpasosaHus, coctaenseT 68 vacos: B 10 knacce — 34 vaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 vac B Hefento).



COOEP>XAHVE OBYUEHUA
10 KJTACC
OPI"AHNYECKAA XNMUNHA

TeopeTnUeCKMe OCHOBbI OPraHNYecKon XMmum

MpegMeT opraHMYecKon XUMmUK: eé BO3HUKHOBEHNE, Pa3BUTUE M 3HaYeHVe B
MO/ly4YeHNN HOBbIX BELLECTB W MaTEpPUanoB. Teopus CTPOEHUA OPraHUYECKUx
coeanHeHunin A. M. byTtnepoBa, eé 0CHOBHble NONOXeHUsA. CTPYKTYPHbIe (hOpMY/bl
OpraHuMyeckux BewecTs. [omonorusa, wusomMepusa. XuMUYECKas CBA3b B
OpraHMYeCKUX CoeIHEHNAX — OMHAPHbIE U KPaTHbIE CBA3N.

[MpefcTaBneHne 0 KnaccugmkaumMm opraHuyeckmx BellecTs. HomeHKnatypa
OpraHNU4YecKMx COeAuHeHUI (CucTematuyeckas) W TpUBUa/IbHble Ha3BaHMS
BaXKHeMLNX NpeAcTaBUTeNEN KNaccoB OPraHNYeCcKnX BELLEeCTB.

JKCNepuMeHTa/IbHblE MeTOAbl WM3Y4YeHWs BeLecTB M UX NpPeBpaLleHNii:
O3HaKOM/ieHMe C obpaslaMy OpraHNM4YecKMX BELLECTB W MaTepuasiamMy Ha UX
OCHOBE, MOfeNnpoBaHMe MOMEeKYn OpraHMYecKMxX BeLLeCcTB, HabnoaeHVe U
onuncaHne AeMOHCTPaLMOHHbLIX OMbITOB MO MPeBpaLLEeHNI0 OpraHMYEeCcKUX BeLLecTB
npwn HarpesaHUu (NnaeneHne, 06yravBaHue U ropeHue).

Yrnesogopoabl

AJIKaHbl: COCTaB W CTPOEHWe, TOMOJSIOTUYECKUA psg. MeTaH M aTaH —
NpocTeilne NPeACcTaBUTENIM alKaHOB: (M3MYECKMe W XMMUYeCKMe CBOMCTBA
(peakunn 3aMeLleHns 1 TOPeHMs), HaxOoX[AeHue B NpupoLe, MonydeHue W
NMPUMeHeHMe.

AJIKeHbI: COCTaB M CTPOEHWE, FOMOMOrMYECKNIA psg. DTUNEH U NPONUIEH —
NpocTeillne NPeAcTaBUTENIM alKEHOB: (M3MYECKMe W XMMUYECKMe CBOMCTBA
(peakunn  rMAPUPOBaHWA,  rasioreHUPOBaHNA, ruapaTauun, OKUCIEeHUA W©
nonvmMepusaLmnn), NoyyeHe n NpUMeHeHue.

AnkagveHbl: 6ytagueH-1,3 1 metunbytagueH-1,3: CTpoeHMe, BaXKHEMLMe
XMIMUYeCK/e CBONCTBa (peakuus nonvmepusauuu). MonyvyeHne CUHTETUYECKOIO
KayudyKa 1 pe3vHbl.

AJIKWHBI: COCTaB M 0COGEHHOCTU CTPOEHMS, TOMOJIOTUYECKMIA paf. ALeTueH
— MNPOCTEAWMIA nNpeacTaBUTeNlb aKMHOB: COCTaB, CTPOEHWe, (U3NYecKne 1
XMMUYeCK/e CBOMCTBa (peakuuun rmapupoBaHuns, raioreHNpoBaHus, rugparauun,
ropeHuns), Nosly4yeHne n NnpuMeHeHwe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (M3MYEeCKMe U XMMUYECKMe CBOWCTBA
(peakuun ranoreHMpPoOBaHUA M HUTPOBAHWA), NONYyYeHe N NPUMEHeHWe. Tonyon:
cocTas, CTpoOeHue, U3MYECKMEe W XUMUYECKMe  CBOWCTBa  (peakumu
rasloreHNpoBaHna 1 HUTPOBAHWA), MNOMyYeHWe W npuMeHeHne. TOKCUYHOCTb



apeHoB. [eHeTnyeckasd CBA3b MexZAy Yr/feBOA0POAaMK, MpPUHALNeXaWwMMn K
pas/IMYHbIM Knaccam.

MpypoAHbIE UCTOYHMKM YINEeBOAOPOAOB. [IpMpOAHbIA a3 u MONyTHble
He(pTAHble rasbl. HedTb 1 eé npoucxoxaeHne. Crnocobbl nepepaboTKM HeTu:
MeperoHKa, KPeKUHr (TepMUYECKWUA, KaTaIMTUYEeCKuin), nuponus. [poayKTbl
nepepaboTKn HetTH, NX NPUMEHEHWE B NPOMbILLIEHHOCTU U B 6bITY. KaMeHHbII
Yro/ib U NPOAYKTbI ero nepepaboTKu.

JKCNepuMeHTa/IbHblE  MeTOAbl WM3Y4YeHWs BeLecTB M UX NpPeBpaLeHNii:
O3HaKOM/fieHMe C ob6pasuamm naacTMacc, KaydyykoB W pPe3uHbl, KOMNeKL MK
«He®Tb» ©U  «YTONb»,  MOAENNPOBAHME  MOMIEKYN  YrNeBOJOPOAOB U
ra/loreHoNPoON3BOAHbIX, NMPOBEAEHNE MPAKTUYECKOW PaboTbl: NOMyYeHUe 3TUNEHa
N U3y4YeHune ero CBOMCTB.

PacuéTHble 3agauun.

BbluMcneHmss Mo ypaBHEHWIO XMMUYECKOM peakumm (Maccbl, 006bEMa,
KO/IMYeCcTBa MCXOLHOrO BeLLecTBa WUAWM NPOAYKTa peakumn Mo M3BeCcTHbIM Macce,
00BEMY, KOIMYECTBY OLHOI0 U3 UCXOLHbIX BELLECTB UM NPOAYKTOB peakuun).

KucnopopcogepxatLuye opraHnyeckune coeguHeHus

[MpefenbHble OAHOATOMHblE CnNUPTbl. MeTaHON W 3TaHOM: CTPOEHMe,
(hM3nYeckne M XUMUYECKMe CBOWCTBA (peakuuMnm C aKTMBHbIMK MeTaiamu,
ra/loreHoBOLOpOJaMu, TOpPEHUe), MpUMeHeHWe. BofopoAHbIE CBA3U  Mexay
MOJIEKY/laMM CNUPTOB. [eiCTBEe MeTaHO/Ia N 3TaHO/Ma Ha OPraHn3m YesioBeka.

MHoOroatoMHble  CNUPTbl.  OTUAEHTIUKONb W T/IALUEPUH:  CTPOEHMUeE,
(hM3nyeckne U XMMUYECKME CBOWCTBA (B3aMMOAEWCTBME CO  LLENOYHbIMY
MeTasinamy, KayeCTBEHHas peakuuss Ha MHOroaTOMHble CrvpTbl). [eicTBue Ha
opraHv3m yenoseka. MNprMeHeHVe rnLeprHa U 3TUIEHTIMKONS.

deHoN: CTPOeHWe MOJEKYNbl, (IM3NYECKMEe W  XMMUYECKME CBOMCTBA.
ToKCUYHOCTb (PeHona. MNprnmeHeHWe deHoNa.

Anbgernabl M KeTOHbl. dopmanbferng, aueTaibferui: CTPOeHuUe,
(hM3nYecKre U XUMUYECKMe CBOMCTBA (peakumnm OKUC/IEHUA U BOCCTAHOBMEHMS,
KauyeCTBEHHbIe peakuun), NofyyeHne n NpuMeHeHue.

O[HOOCHOBHble NpefenbHble  KapboHOBble  KUCIOTbl. MypaBbuHad U
YKCYCHasi KMCNOTbI: CTPOeHWe, (n3nYecKre U XMMmMYeckue CBOCTBa (CBOICTBA,
o6LLne Ans Knacca KUCMOT, peakuus atepudukanmun), nonyyeHue u npuMeHeHue.
CTeapuHOBas M 0M1eMHOBAA KUCMOTbl KaK MpPeAcTaBUTENN BbICLLUMX KapbOHOBbLIX
KMCNOT. Mblfia Kak CoNM BbICLLUMX KapBOHOBBIX KUC/IOT, X MOKOLLEe [einCTBYeE.

CnoxHble 3(pupbl Kak MpPOM3BOAHbIE KapbOHOBLIX KWUCAOT. [uaponus
CNIOXHbIX 3¢MpPOB. XXupbl. MMApoan3 XXmMpos. NprMeHeHre XNpPoB. bruonornyeckas
PO/Ib XWPOB.




Yrnesogpl: COCTaB, Knaccuukauma — yrnesodoB  (MOHO-, Au- MU
nonmcaxapugpl). 'noko3a — NPOCTENLLNIA MOHOCaxapua: OCO6EHHOCTN CTPOEHUSA
MOSIEKY/bl,  (PU3NYECKMe U XMMUYeCKMe CBOWCTBa  (B3aUMOAENCTBME C
rmgpokcugom megu(ll), okucneHne ammmuayHbIM PacTBOpPOM okcupaa cepebpa(l),
BOCCTaHOB/IEHME, OPOXEHME T[/H0KO3bl), HaxXOXAeHWe B Npupofe, NPUMEHeHNe,
buonornyeckas posib. PoToCnHTE3. PPYKTO3a KaK M30Mep NHOKO3bI.

Kpaxman u uenntonosa Kak npupogHole nonvmepbl. CTpoeHVe Kpaxmania U
Lennonosbl. ®Pusnyeckne © XUMUYECKME CBOWCTBA Kpaxmana (rvaponus,
KayecTBeHHasA peakums ¢ MOLOM).

JKCNepuMeHTa/IbHblE MeTOAbl WM3Y4YeHWs BeLecTB M UX NpPeBpaLleHNii:
npoBefeHve, HabMaeHVe N OnucaHWe [AeMOHCTPALMOHHbIX OMbITOB: rOpeHue
CNUPTOB, Ka4yeCTBEHHble peakuuy OAHOATOMHbLIX CNUPTOB (OKUCNEHWEe 3TaHoNa
okcugom megm(ll)), MHOroaTomMHbIX CNUPTOB (B3aMMOAENCTBUE TNULEPUHA C
rmgpokcmaom megu(ll)), anbgerngos (OKMCIeHMe aMMMadHbIM PacTBOPOM OKCMAa
cepebpa(l) u rugpokengom Megu(ll), B3aMMoAeNCTBME Kpaxmasa C MOLOM),
NpoBeAeHVe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCOTbI.

PacuéTHble 3agauun.

BbluucneHnss Mo ypaBHEHWIO XMMUYECKOM peakumm (Maccbl, 006bEMa,
KONMYecTBa MCXOAHOrO BeLecTsa WM NPOoAyKTa peakumm no M3BeCcTHbIM Macce,
06bEMY, KOMMYECTBY OLHOI0 13 UCXOAHBIX BELLECTB U/ NPOLYKTOB peakuum).

A30TCOfepXKaLLiMe opraHM4ecKmne CoeaUHeHS.

AMWHOKMCNOTbI KaK aM(DOTePHble OpraHUyeckue coeguHeHus. ®usmyeckme
N XMMUYECKMe CBOMCTBa aMMHOKWUCNOT (Ha npumepe ravumHa). bruonormyeckoe
3HayeHne aMMHOKUCNoT. MenTuabl.

Benkn Kak NpupoAHble BbICOKOMOJIEKYNAPHbIE COefMHeHUs. [lepBUYHas,
BTOPMYHaA W TPeTUYHas CTPyKTypa O6enkoB. XUMWUYECKMe CBOWCTBA OEeNKOB:
rMAPoONu3, feHatypauns, Ka4eCTBEHHbIE peakLmmn Ha 6esKu.

JKCNepuMeHTa/IbHble  MeTOAbl WM3Y4YeHWs BeLecTB M UX NpPeBpaLeHNiA:
Habo4eHEe N ONMcaHNe AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauus 6eKoB npu
HarpeBaHuu, LBETHbIe peakuuy 6e/1KoB.

BbICOKOMOEKYNAPHbIE COeLUHEHMS

OCHOBHble MOHATUSA XMMUM BbICOKOMOJIEKYNIAPHbLIX COELMHEHUIA: MOHOMEP,
nofMmep, CTPYKTYpPHOe 3BEHO, CTeMeHb NMOANUMEPU3aLNA, CPEeAHAS MOMEKYNSapHas
macca. OCHOBHble MeTOfbl CUHTE3a BbICOKOMOMIEKYNIAPHLIX COEAUHEHNIA —
nofimmepm3anmns 1 NoIMKOHAeH caLMS.

JKCnepuMeHTa/IbHblE  MeTOAbl WM3Y4YeHWs BeLeCcTB M UX NpPeBpaLeHNii:
O3HaKOMJIeHMe C 06pasLammn NPUPOLHLIX U UCKYCCTBEHHbLIX BOMIOKOH, MiaacTMacc,
Kay4yKOB.

MexxnpeLMeTHble CBA3N.



Peanunsaums MeXnpeaMeTHbIX CBA3EN MPU M3yyYeHUM OpraHNyecKom XMMmm B
10 Knacce OCYLLECTB/AETCA 4epe3 MWCMOMb30BaHME KaK OOLUMX ecTeCTBEHHO-
Hay4YHbIX MOHATWUIA, TaK U MOHATUIA, ABMAIOLMXCA CUCTEMHBLIMWU ANS OTAENbHbIX
NpeLMETOB eCTECTBEHHO-HAYUYHOr 0 LMKNa.

O6LWue eCTeCTBEHHO-HAaYUHbIE MOHATUSA: SIBNEHME, HayYHbIA (aKT, rmnoTesa,
3aKOH, Teopus, aHanu3, CUHTEe3, Kraccupukaums, nepuoguyHocTb, HabnoLeHue,
M3MepeHue, IKCNepUMeHT, MOAENNPOBaHME.

du3nka: martepus, 3Heprus, macca, aToM, 3/IEKTPOH, MOMeKyna,
9HepreTUYecKMii ypoBeHb, BELLECTBO, Teno, OOBLEM, arperaTtHoe COCTOSHUE
BELLLECTBa, IM3nUeCKMe BeIMUNHbLI U eIMHNLbI UX N3MEPEHUS.

Buonorvsa: knetka, opraHusm, 6uocgepa, 0OMeH BELECTB B OpraHu3me,
(hoTOCMHTE3, OMOMOrMYECKN akTVBHble BellecTBa (6efiku, YrneBodbl, XXWpbl,
(hepmeHTbI).

"eorpams: MUHepasbl, TOPHbIE MOPOAbI, NOME3HbIE UCKOMaeMble, TOM/UBO,
pecypchl.

TexHoNMorvs: nuweBble MNPOAYKTbl, OCHOBbl PaUMOHa/IbHOro MNUTaHUS,
MOIOLLME CPefCTBa, IEKAPCTBEHHbIE Y KOCMETMYECKME NpenapaTbl, Matepuabl 13
MCKYCCTBEHHbIX N CUHTETUYECKNX BOSIOKOH.

11 KJTACC
OBWAA N HEOPITr AHNYECKAA XNMWHA

TeopeTnYeCKMe OCHOBbI XMMNU

XUMUYECKNA  3anemMeHT. ATOM. HAApo aroMa, W30TOMbl. JNEeKTPOHHas
060M104Ka. DHepreTUyeckne YpoBHW, NMOAYPOBHU. ATOMHble opbutann, s-, p-, d-
anemeHTbl. OCOGEHHOCTW pacnpefefieHNs 3/1eKTPOHOB Mo opbuTansam B aTomax
31IEMEHTOB MePBbIX YETbIPEX NEPUOAOB. INEKTPOHHAA KOH(DMIypaLms aTOMOB.

Mepvoanyecknii 3akKoH 1 Mepurognyeckas cucteMa XMMUYECKUX 31IEMEHTOB
O. V. MeHgeneeBa. CBA3b MepUOAMYECKOro 3akoHa 1 epruognyeckoin CUCTEMbI
XMMUYeCKUX 3anemeHToB [l. . MeHpaeneeBa C COBPEMEHHON TeOpWen CTPOEHWS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWUS CBOWCTB XMMMWUYECKUX 3/1EMEHTOB U
0bpasyembIX VMU MPOCTbIX W C/IOKHbIX BELECTB MO rpynnam u nepuosam.
3HayeHMe NeproAmNYEeCcKoro 3aKoHa B pa3BuTUN HaYKW.

CTpoeHue BellecTBa. XUMMYecKas CBS3b. Buabl XMMUYECKOW CBA3N
(koBaJIeHTHas HenonspHasa M MNoNspHas, WOHHas, MeTasnyeckas). MexaHuU3Mbl
06pa3oBaHNA  KOBA/IEHTHOM  XMMMYeCKOW CBA3N (OOMEHHbIA U LOHOPHO-
akuenTopHbIA). BogopofHas cBfA3b. BafeHTHOCTb. JNeKTPOOTPULATE/IbHOCTD.
CTeneHb OKUCNeHNs. MIOHbI: KaTUOHbI Y aHUOHBI.



BeliectBa MONEKYNAPHOrO M HEMOMEKYNSAPHOro  CTPOeHus.  3akoH
MOCTOSIHCTBA COCTaBa BeLlecTBa. TUnbl KPUCTIIMYECKMX PELLBTOK. 3aBUCMMOCTb
CBOMCTBA BELLECTB OT TUMNa KPUCTaINYECKOW PELUETKN.

[MoHATME O AWUCMEPCHbIX cuUcTemMax. VCTUHHbIE W KOMMOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTsa B pacTBOpe.

Knaccugpmkaums HeopraHNYecKmnx COeAVHEHWIA. HomeHKnatypa
HeopraHWYyeCcKMX BeLlecTB. [EeHeTMYecKas CBf3b HeopraHuMyeckux BELLECTB,
NPUHaANexXamnx K pasnyHbIM Kiaccam.

Xumnyeckasa  peakumsi.  Knaccuukaumss  XMMUYECKMX — peakuuMi B
HeopraHM4yecKon M OpraHNYecko XMMMKU. 3aKOH COXPaHeHUs MaccCbl BELLECTB,
3aKOH COXpaHEeHUA 1 NPeBPAaLLEHNs 3Heprm NP XMMMUYECKNX peakLmusaX.

CKOpOCTb peakuun, eé 3aBMUCUMOCTb OT pas/inyHbIX (hakTopos. ObpaTuMble
peakumn. XMMUYECKOoe paBHOBecue. PaKTopbl, BAUAKOLWIME Ha COCTOSAHME
XnmMmyeckoro pasHosecus. MNpuHunn fle LaTenbe.

AnekTponuTmyeckas guccoymnaumsa. CunbHble 1 cnabble anekTponutbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KW1CNas, HeMTpasibHas, LWeoYvHas.

OKMNCNNTENbHO-BOCCTAHOBUTE/IbHBIE PeaKLUW.

JKCnepuMeHTalbHble MEeTOAbl M3YyYeHWUs BELECTB U WX [peBpaLeHWii:
feMoHCcTpauma Tabnuy, «lMepnogmnyeckas cuctema XMMuUyeckmx anemeHTos . W.
MeHzeneeBa», U3ydeHMe MOAENen KPUCTaN/IMYECKMX PeLLETOK, HabnoaeHve 1
onucaHne LeMOHCTPALMOHHbLIX M 1a60paTOPHbLIX OMbITOB (pasfioXkeHne nepokcuia
BOAOPOa B NPUCYTCTBUN KaTanmsaTopa, ornpeaesieHne cpefbl pacTBOPOB BELLECTB
C MOMOLbK YHMBEPCA/IbHOrO WHAMKATOpPa, peakuuv WOHHOro 00MeHa),
NpoBefieHMe MPaKTMUYECKOM paboTbl «BnnsHMe pa3nnyHbIX (hakToOpoB Ha CKOPOCTb
XVIMUYECKOI peakLmmn».

PacuéTHble 3agauun.

PacuéTbl MO YypaBHEHUAM  XMMWUYECKUX peakuuin, B TOM 4ucne
TEPMOXMMUYECKME PacyéTbl, pacyéTbl C WCMOMb30BaHWEM MOHATUSA «MacCoBas
[0N5 BeLLlecTBa».

HeopraHunuyeckas xmmus

Hemetannbl.  MonoxeHne HemeTasnoB B [lepvogmyeckord  cucteme
XUMUYECKMX 3nemeHToB . . MeHpeneeBa M 0COGEHHOCTU CTPOEHUS aTOMOB.
dun3nyecKne CBOINCTBA HeMeTa/NoB. ANINOTPONUA HeMeTasioB (Ha npumepe
Kucnopoga, cepbl, hocdopa 1 yrnepoaa).

XUMNYECKME CBOWCTBA BaXHEWLUNX HEMEeTaN/I0B (raioreHoB, cepbl, a3oTa,
ochopa, yrnepoga U KPEMHMS) U UX  COEAMHEHWA  (OKCWAOB,
KNCNOPOACOAepXaLnX KNCNOT, BOAOPOAHbIX COEAVHEHNIA).

[MprMeHeHVEe BXKHENLLIMX HEMETA/IIOB U X COEAMHEHNIA.



MeTannbl. MonoxeHne metanioB B lMepnognyeckont cucTemMe XMMUYECKUX
anemeHToB . N. MeHgeneeBa. OCOBGEHHOCTU CTPOEHUA 3MEKTPOHHBLIX 060/104eK
aToMoB MmeTannoB. O6wue usmyeckne ceoicTea metanioB. Cnnaebl MeTas/oB.
ANEKTPOXMMUYECKUNIA PAL HANPSXKEHWIA MeTa/IOB.

XUMMYECKNe CBONCTBA BaKHEMLLMX MEeTanioB (HaTPWil, Kanvi, Kaibuui,
MarHui, afloOMUHWIA, LUHK, XPOM, Xefle30, Mefb) U UX COe4MHEHUIA.

O6upme cnocobbl nonyvyeHns metansioB. NMpYMeHeHWe MeTanioB B ObITy ©
TEXHUKeE.

JKCNepuMeHTa/IbHblE  MeTOAbl WM3Y4YeHWs BeLecTB M WX NpPeBpaLeHNii:
n3ydeHne Koniekumm «MeTansibl U ChnaBbl», 06pa3LOB HEMETAIOB, PeLUeHMne
3KCNepUMeHTa/IbHbIX 33fa4y, HabMlAeHVWe W OMucaHWe [EeMOHCTPALMOHHBIX U
NabopaTopHbIX OMbITOB (B3aMMOAENCTBME TMAPOKCUAA aIlOMUHUA C pacTBOpamu
KMCNOT W LWesIoYei, Ka4ecTBeHHbIE peakLMmy Ha KaTMOHbI METasIoB).

PacuéTHble 3agauun.

Pacuétbl maccbl BelwjectBa UM 06bEMA rasoB MO M3BECTHOMY KONMNYECTBY
BelecTea, macce unM 06bEMY OAHOr0 M3 Y4acCTBYHOLWMX B peakuuu BeELLECTB,
pacyétbl Mmaccbl (06bEMa, KONMYecTBa BelLecTsa) NPOAYKTOB peakLuuu, eciiv 0gHO
3 BELLECTB MMEET NPUMECH.

XUMUA N XKN3Hb

Ponb XnuMnum B 06eCneYeHN 3KOMOTMYECKON, 3HepreTMyYecKorm 1 MNuLLeBo
6e30nacHOCTM, PasBUTMN MeAUUMHbL. TTOHATME O Hay4HbIX METOAax MO3HaHWA
BELLECTB M XMMUYECKUX peaKkLUil.

MpeactaBneHnsa 06  0OWMX  HAYYHbIX MPUHUMNEGX  MPOMbILWIEHHOrO
MO/Ty4YeHNA BXKHENLLNX BELLECTB.

UenoBek B MMUpe BELWECTB W MaTepuaioB: BadKHeWLUMe CTPOUTESIbHble
Martepuanbl, KOHCTPYKLUMOHHble MaTepuanbl, Kpacku, CTeK/10, Kepamuka,
mMartepuanbl 419 3NeKTPOHUKM, HaHOMaTepuasbl, OpraHuyeckne M MMHepasbHble
ya0bpeHus.

XUMnA 1 3[0pOBbe YesioBeka: npasuia WUCMOb30BaHUA JIEKAPCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro MCMnosb30BaHWA NpenapaToB 6bITOBON XUMUK
B MOBCELHEBHOM XXM3HM.

MexxnpeLMeTHble CBA3N.

Peanmsauma  MeXNpeaMeTHbIX — CBA3e  NpU  U3yyeHUM  oOlenhn u
HeopraHuyeckon xmmumn B 11 Knacce OCYLLECTB/IAETCA Yepe3 UCNO/b30BaHME Kak
06LWMX eCTeCTBEHHO-HAYYHbIX MOHATUA, TaKk W  MOHATUW,  SABNAIOLLMXCS
CUCTEMHbIMW NS OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 KA.

OOLime ecTeCTBEHHO-HAY4Hble MOHATMSA: Hay4HbIA (PaKT, rMnoTesa, 3aKoH,
Teopus, aHann3, CUHTe3, Knaccuukaums, MepuoanyHOCTb, HabngeHue,
3KCNEePUMEHT, MOAe/IMPOBaHNe, N3MEPEHIE, SABIEHNE.



du3nKa: maTepus, aHeprus, macca, aToM, 3/1EKTPOH, MPOTOH, HEMTPOH, WOH,
M30TOM, PafMOaKTUBHOCTb, MOJIEKY/A, 3HEPreTUYECKUA YPOBEHb, BELLLECTBO, TENO,
06bEM, arperatHoe COCTOSIHME BELLeCTBa, (DM3MYECKME BETMUMHBI U eAUHULLbI NX
N3MepeHns, CKOPOCTb.

Buonorus: knetka, opraHuM3Mm, 3Kocuctema, Ouocepa, Makpo- WU
MUKPO3/1EMEHTbI, BUTaMUHbI, 06MEH BELLLECTB B OpraHu3me.

"eorpams: MUHepasbl, TOPHbIE MOPOAbI, NOME3HbIE UCKOMaeMble, TOM/IUBO,
pecypcsl.

TexHONornsa: Xmmu4yeckas MpPOMbILLIEHHOCTb, MeTalTyprus, MPOM3BOACTBO
CTPOUTENIbHBLIX MaTepuasioB, CefbCKOX03ANCTBEHHOE MPOM3BOACTBO, MULLEBAS
MPOMbILL/IEHHOCTb,  (PapmalieBTMYeCcKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYEeCKMX MpenapaToB, MPOU3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1IEKTPOHHAsA MPOMbILLIEHHOCTb, HAHOTEXHO/IOT U,



NMNAHNPYEMBIE PE3Y/IbTATblI OCBOEHUA MNMPOIPAMMBbI MO XMW
HA BA3OBOM YPOBHE CPEAHEIO OBLLEIO OBPA30OBAHKA

NMNYHOCTHDbIE PE3YJIbTATDI

®roc COO ycraHaBnMBaeT TpeboBaHMA K pe3y/bTataM OCBOEHUSA
obyvyatolmmmncs nporpamm  cpefHero o6uwero o6pasoBaHMsA  (IMYHOCTHBIM,
MeTanpeAamMeTHbIM M NpeAMeTHbIM).  Hay4YHO-MeTOAMYECKOn OCHOBOW NS
pa3paboTKy MaaHUpyemblX Pesy/bTaTOB OCBOEHWUS MporpaMM CpegHero o6uiero
06pa3oBaHNA ABNSETCA CUCTEMHO-AEATENIbHOCTHbIN NMOAXOA,.

B COOTBeTCTBAU C CUCTEMHO-AEATENIbHOCTHbIM MOAXOAOM B CTPYKTYype
NMYHOCTHBIX Pe3yNnbTaTOB OCBOEHUSI npeamMeTa «XMMUS» Ha YPOBHE CPefHEero
o6LLero o6pasoBaHus BblAeNeHbl CNefytoLLe COCTaBNAOLME:

0CO3HaHVe 06yvatoLMMNCA POCCUNCKOW TPaX[AHCKOW WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOATE/IbHOCTU 1 CAMOOMpPeLeNeHNIO;

Han4yve MoTMBaLMK K 00YyYeHWIO;

LienieHanpaBneHHoe pasBUTME BHYTPEHHMX YOEXAEHWIA IMYHOCTM HA OCHOBE
K/TOUEBbIX LLEHHOCTEN M UCTOPUYECKNX TpaauLmin 6a30BOM HAYKU XUMUUK;

FOTOBHOCTb W CMOCOBGHOCTL 0O6YyYatoLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNbHOCTU LLeHHOCTHO-CMbIC/IOBBIMW  YCTAHOBKaMu, MPUCYLLMMU  LLeIOCTHOA
CUCTEME XMMNYECKOro 06pa3oBaHus;

Ha/IM4YMe NPaBOCO3HAHWSA 3KONOrMYECKOW Ky/bTYpbl M CMOCOOHOCTU CTaBUTb
LIeN N CTPOUTD XKU3HEHHbIE MJIaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MpeameTa «XUMUA» [OCTUraloTCA B
eIMHCTBE Yy4yebHOW W BOCNUTATE/IbHOW [eATeSIbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMU, COLMOKYIbTYPHBIMM, AYXOBHO-HPABCTBEHHBIMU LEEHHOCTAMM
N ngeanaMmnm POCCUACKOro rpaXkAaHCKoro o6LlecTsa, MPUHATLIMU B O6LLECTBE
HOpMamMy 1 nNpasBwWiamu  MOBeAeHWs,  CMOCOBGCTBYHOLWMMU  MnpoLeccam
CamMOMo3HaHWsi, CamoOpa3BUTMA W  HPaBCTBEHHOrO CTAHOB/IEHUA  JINYHOCTM
0byuyaroLmxcs.

JINUHOCTHbIEe  pe3ynbTaTbl OCBOEHWSA Mpeameta  «XUMUSA»  OTpaXkaloT
ChOPMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [eATe/IbHOCTU
0byyatoLmMxcs No peannsaumm NPUHATLIX B 0OLLLECTBE LIEHHOCTENR, B TOM YuC/e B
yacTu:

1) rpaXkgaHCcKoro BOCNUTaHUA:

0CO3HaHWs 00y4YaloLWNUMNCA CBOMX KOHCTUTYLMOHHBIX NpaB U 0643aHHOCTEN,
YBXKEHMWA K 3aKOHY W1 MPaBOMoOpAAKY;

NPeacTaB/leHNs O COLMa/ibHbIX HOpPMax W MpaBuiax MeXIUYHOCTHbIX
OTHOLLEHWI B KOJINEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW [eATeSIbHOCTM NpU  CO34aHUM
y4YeOHbIX MPOEKTOB, PeLleHnn y4ebHbIX U Mo3HaBaTe/lbHbIX 3a4a4, BbIMOHEHUN
XVIMUYECKMX IKCMEPUMEHTOB;

CMOCOBGHOCTN MOHMMATb WM NPUHMMATb MOTMBbI, HaMepPeHWUs, NOrUKY |
aprymMeHTbl Apyrux npu aHanmse pasvyHbIX BUAOB Y4eOHOW AeaTeNbHOCTY;

2) NaTPUOTUYECKOIr0 BOCMNTaHUS:

LLEHHOCTHOrO0 OTHOLUEHWA K WCTOPUYECKOMY W Hay4yHOMY Hacneauto
OTEYECTBEHHON XUMUK;

YBaKEHWUA K Mpoueccy TBOpYecTBa B 006/1aCTU TeopuM U MPaKTUYECKOrOo
MPUMEHEHNA XMMUMK, OCO3HAHWUA TOrO, YTO [AOCTMDKEHMS HAYKW eCTb pe3ynbTaT
DIMTENbHBIX  HAONIOAEHWIA,  KPOMOT/MBLIX — 3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOSAHHOIO TPY/Aa YYEHbIX 1 MPaKTUKOB;

MHTepeca W MO3HaBaTe/IbHbIX MOTUBOB B MO/YyYEHWM W MOCNeLYHOLLEM
aHanu3e MHgopmaumMm o nepeaoBbIX AOCTUXKEHUAX COBPEMEHHON OTEYEeCTBEHHOM
XUMUK;

3) LYXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUSA:

HPaBCTBEHHOIO CO3HaHWA, 3TUYECKOr0 NMOBeAEHNS;

CMOCOBGHOCTN OLIEHMBATL CUTYaLMW, CBA3AHHbIE C XUMUYECKUMW SBNEHUSMMU,
M NPUHMMAaTb OCO3HaHHbIE PeLLeHUs, OPUEHTUPYACL HA MOPa/ibHO-HPABCTBEHHbIE
HOPMbI U LLEHHOCTW;

FOTOBHOCTW OLEHMBaTb CBOE MNOBeAeHWME WM MOCTYMKM CBOMX TOBapULLEN C
MO3NLUMIA HPaBCTBEHHbLIX W MNPaBOBbIX HOPM W OCO3HaHWE MOCNeACTBUA 3TUX
MOCTYMKOB;

4) (hopMMPOBaHUSA KYNbTYpbl 340P0BbS:

MOHUMaHNA LIEHHOCTE 3[0pOBOro 1 6Ge3onacHOro o6pasa XXWU3HW,
HeoOX0AMMOCTN OTBETCTBEHHOI0 OTHOLUEHWA K COOCTBEHHOMY (DM3NYECKOMY U
MCMXMYECKOMY 3[10POBbLHO;

cobnogeHns npasun 6e3onacHoOro obpalleHWsa C BellecTBamMu B ObITY,
MOBCeLHEBHOW XXM3HW 1 B TPYA0BOIN LeATeNIbHOCTH;

MOHMMAHUA  LIEHHOCTM MpaBuil  UHAUBMAYAILHOTO W KOMJIEKTUBHOIO
6e30MacHOro NoBefeHUs B CUTYaLMsAX, YIrpoXatoWwmX 340P0Bb0 U XXU3HW NOLEN;

0CO3HaHWsA NOCNeACTBUIA U HeNPUATUA BPeAHbIX MPUBbIYEK (YNoTpebneHus
aJIKOro/1s, HapKOTUKOB, KYpPeHUs);

5) TpyZLOBOro BOCMNUTaHUSA:

KOMMYHVUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-UCCNef0BaTebCKOM
[eATeNbHOCTN,  OOLLECTBEHHO  MOMIE3HOW, TBOPYECKOW W ApYrnx  BuAax
[eATeNbHOCTU;

YCTAHOBKM Ha aKTMBHOE Yy4yaCcTMe B pPeleHMM NpaKkTUYeCKMX 3agad
coumanbHOM HanpaBeHHOCTM (B paMKaxX CBOEro Kfacca, LUKO/bI);



MHTepeca K NpakTUYeCKOMY M3YyYeHUI0 NPOogeccuii pasiMyHoro poja, B TOM
ymcrie Ha OCHOBE NMPUMEHEHMS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUA K TPYAY, /I0AAM Tpyaa U pe3ynbTatam TPYAO0BON AesTeNIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY Bbl6OpPY WHAMBUAYASIbHON  TPaeKTopUK
obpas3oBaHusa, Oyayllerd npoeccum M peanu3aumym COOCTBEHHBIX YXU3HEHHbIX
MNNaHOB C YYETOM JINYHOCTHLIX MHTEPECOB, CMOCOOHOCTEN K XUMUWU, UHTEPECOB U
noTpebHOCTEN 06LLECTBA;

6) 3KONOrMyYecKoro BOCMmUTaHUS:

9KO/IOrMYECKM LienecoobpasHoro OTHOLLEHWA K MPUPoLe, Kak UCTOYHMKY
CYLLIECTBOBaHWUSA XN3HN Ha 3eMe;

MOHMMaHUA TN106aNbHOr0 Xapaktepa 3KOJIOTMYeCKMX Npobnem, BANAHUSA
9KOHOMMYECKMX NPOLLECCOB Ha COCTOAHME NPUPOLHON 1 COLMaIbHON Cpesb;

0CO3HaHWA HeobXOAMMOCTW  WUCMO/b30BAHUA  AOCTVKEHWA XUMWUW NS
peLLeHnst BOMPOCOB pauyoHa/IbHOro NPMpPOA0N0Ab30BaHNUS;

aKTUBHOIO  HenpuAaTUA  LeNCTBUA, NPUHOCAWMX BpeL  OKPYXKatoLLein
NPUPOLHON cpede, YMeHUs MPOrHo3MpoBaTb HebMaronpusATHbIE 3KONOrMYecKume
nocneAcTens NpeanpUHNMaeMbIX LEeNCTBUIA U NpeaoTBpaLLaTh nX;

Ha/IMYMA Pa3BUTOr0 3KOIOMMYECKOr0 MbILL/IEHNS, 3KOIOrMYECKOI KyNbTypbl,
onbITa [eATeNbHOCTY 9KO/IOTMYECKOM Hanpas/IeHHOCTH, YMEHWS
PYKOBOZCTBOBATLCA UMW B MO3HaBaTE/IbHON, KOMMYHWKATUBHON M COLMaNbHOM
NpaKTMKe, CMOCOGHOCTM W YMEHMS aKTMBHO MPOTMBOCTOSATL  MAEO/IOrK
xemoobuu;

7) LEHHOCTM Hay4HOr o No3HaHus:

ChopMMPOBAHHOCTM  MUPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BMTUA HAYKWN 1 0OLLLECTBEHHOW NPaKTUKMK;

MOHMMaHUA CneynuKM  XMUMUM  KaK HayKW, OCO3HaHMA eé& ponn B
(hopMUpOBaHMM PaLMOHANIBHOIO HAYYHOrO MbIL/IEHNS, CO34aHUMN LIENOCTHOrO
NpefcTaBfeHNs 06 OKpYXKatoLwem MUpe Kak O eAUHCTBE NMPUPOAbl U YenioBeka, B
MO3HaHWM MPUPOAHbIX 3aKOHOMEPHOCTENW W pelleHun npobreM CoXpaHeHWs
MPUPOLHOIro paBHOBECUS;

yOeXXAEHHOCTM B 0COO0OM  3HAYMMOCTM  XUMUW 4N COBPEMEHHOM
UMBUNM3AUMN: B €€ TYyMaHWUCTUYECKOW HanpaBNeHHOCTU W BaXHOW ponn B
CO3[,aHNM HOBOW 6a3bl MaTepUasibHOW KY/bTYpbl, PELLEHNN r106a/bHbIX NPO6/eM
YCTOMUYMBOIrO Pa3BUTUA YeNOBeYeCTBa — CbIPbEBOM, IHEPreTUYECKO, MULLEBON U
9KO/IOrnMYeckoin 6e30nacHoOCTH, B pasBUTUM MeaWLMHbI, 0BecrneyveHnn YCnoBuii
YCNELWHOro TpyAda W 3KONOrMYECKM KOM(GOPTHOM D>KM3HM KaXAoro uieHa
00LecTBa;

eCTEeCTBEHHO-Hay4YHOW PamMOTHOCTU: MOHMMAaHUA  CYWHOCTM MeTOOB
MO3HaHWA, MUCMOMb3YeMbIX B €CTECTBEHHbIX HayKax, CrMoCOOHOCTM WCMO/b30BaTh



MofyyYaeMble 3HaHWS 4N11 aHANN3a U 0GBACHEHWS SBNEHUI OKPYXKAIOLLLEro MUpa
MPOMCXOAALLMX B HEM U3MEHEHWIA, YMEHMS AienaTb 060CHOBaHHbIE 3aK/THOUEHUs Ha
OCHOBE HayuHblX (AKTOB 1 WMEIOLMXCS [aHHbIX C  LENbH  MOMy4YeHus
[0CTOBEPHBIX BbIBO/OB;

CMOCOGHOCTY  CaMOCTOSTENIbHO MCMOMb30BaTh XUMUYECKUE 3HAHUS [N
PeLLEHNs NPO6/IEM B peasibHbIX XU3HEHHbIX CUTYaLUSIX;

MHTepeca K MO3HaHWIO U UCCNeA0BaTENbCKON AedTeNbHOCTH;

FOTOBHOCTM M CMOCOGHOCTM K  HEMpepbiBHOMY  00pa30oBaHUI0 I
CamM006pa3oBaHN0, K aKTUBHOMY MOMYYEHUIO HOBbIX 3HAHWA MO XUMUM B
COOTBETCTBUM C XKU3HEHHBLIMI NMOTPEBHOCTAMU;

MHTEepeca K 0COGEHHOCTAM TpyAa B pasnuHbIX cepax NpodheccnoHanibHOl
[ESTENbHOCTMW.

METAMNPEOMETHDIE PE3Y/JIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI y4ebHOro npeameTta «XUMus» Ha
YPOBHE CpefiHero 06LLero 06pasoBaHNs BKIKOYAtOT:

3HauMMble  Ans  (OPMMPOBAHMS  MUPOBO33PEHMS  OOYYatOLLMXCS
MEXAUCLMMNMHAPHbIE (MEXNPeaMETHbIE) 06LLEeHaYUHble MOHATMS, OTpaXKatoLime
LLeNOCTHOCTb HAay4HON KapTWHbl MUpa W chneuuduky MeTOA0B MO3HaHus,
MCMOMb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLIECTBO, SHEPrus, sIBNeHue,
MPOLECC, CUCTEMA, HAYUHbI (haKT, NPUHLIMM, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UCCNeAoBaHNe, HabNoAeHNe, U3MEPEHMNE, IKCTIEPUMEHT U APYTUe);

YHVBEpCaNbHble y4eOHble AeNCTBMS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynaTuBHbIE), obecneynBaroLLme (hopmMurpoBaHue (hYHKLMOHaNbHOM
rPaMOTHOCTM 1 COLMaNIbHON KOMMETEHL MM 06YHatOLLMXCS;
CMOCO6HOCTb obyuaroLLmxcs MCNONb30BaTb OCBOEHHbIe

MEXANCLUMUMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEpPCa/ibHble Y4YebHble
[EeNCTBMSA B NMO3HABATE/IbHOW M COLMaNbHOM NPaKTUKE.

MeTanpe4MeTHble pe3y/bTaTbl OTPAXaloT OBMaJeHNe YHMBEPCA/IbHbIMY
y4yeOHbIMW  MO3HaBaTe/lbHbIMW,  KOMMYHWKATUBHbIMWA W PEryNATUBHbLIMY
[EeNCTBUAMM,

OBnafeHne  YHUBepCa/ibHbIMU yyebHbIMU no3HaBaTeN1bHbIMU
AEeNCTBUAMMN:

1) 6a30Bble /IOrNYecKMe AeNCTBUS:

CaMOCTOSITe/IbHO  (hopMy/nMpoBaTb M aKTyannsmpoBaTb  Npobnemy,
BCECTOPOHHE eé paccMaTpuBaTh;

onpefenaTb LUenu [LeATeNbHOCTW, 33fdaBas MnapameTpbl M KpUTepUn KX
[AOCTUDKEHUSA, COOTHOCUTbL pe3y nbTaThbl AesATe/IbHOCTU C MOCTaBEHHbIMU LeNSAMU;

MCNONb30BaTh MPXU OCBOEHMMW 3HAHWIA MPUEMBI NOrMYECKOrO MbILIEHNA —
BblAENATb XapaKTepHble MPU3HaKNU MOHATMI M yCTaHaBnMBaTb MX B3aMMOCBA3b,



MCNONb30BaTh COOTBETCTBYIOLLME MOHATUSA AN OOBACHEHUSA OTAENbHbIX (JaKTOB U
ABNEHWUN;

BblOVMpaTb OCHOBaHWA W KPUTEPUUA AN1A  KnacCUuKaumnm  BeLecTB W
XVIMUYECKNX peakunii;

yCTaHaB/MBaTb  MPUUUHHO-CNEACTBEHHbIE  CBA3NM  MeXAy U3y4vaembIMU
ABNEHUAMM,;

CTPOUTbL /IOTMYECKUe paccyxieHns (MHAYKTUBHbIE, AefyKTVBHble, MO
aHanoruu), BbISIBNATb 3aKOHOMEPHOCTW W MPOTUBOPEYMs B paccmaTpurBaeMblX
ABNEHUAX, (DOPMYNNPOBATb BbIBOAbI U 3aK/HOYEHUS;

MPUMEHATbL B NPOLIECCe MO3HAHWUA, UCMO/b3yeMble B XMMUU CUMBOJIMYECKNE
(3HaKoBble) Mofenn, NPeobpa3oBbIBaTb MOAE/bHbIE NPEACTaBNEHNUS — XUMUYECKUNIA
3HaK (CMMBOJ) 3/eMeHTa, XuUMU4Yeckas (hopmyna, YpaBHEHME XUMUYECKOM
peakuum — Mnpu peleHnn yyeOHbIX MO3HaBaTe/lbHbIX WM MPaKTUYECKUX 3ajad,
MPUMEHATL Ha3BaHHble MO/e/IbHble NPeACTaBNeHNA 4S9 BbIAB/IEHNA XapaKTepHbIX
MPU3HAKOB M3y4aeMblX BELLECTB Y XUMUYECKNX PeaKLUiA.

2) 6a30Bble McCnefoBaTeNlbCKME AENCTBUS:

B/lafleTb OCHOBAMW METOAOB Hay4YHOro Mo3HaHWs BELLECTB M XUMUYECKNX
peakuuii;

(hopmynmMpoBaTb Len 1 3afa4n uccnefoBaHus, UCMob30BaTh NOCTaB/EHHbIE
M CaMOCTOSITEeNIbHO C(OPMY/IMPOBAHHbIE BOMPOCbI B Ka4yeCTBe WHCTPYMEHTa
MO3HaHWA M OCHOBbI A48 (DOPMUPOBAHWA TUMOTE3bI MO MPOBEPKE MPaBUILHOCTU
BbICKa3blBaeMbIX CY)XXAEHWIA;

BlafleTb HaBblKamMy CaMOCTOATENbHOrO MAaHWPOBaHUA W NPOBeAEHWS
YUYEHNYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUS HAO/MOAATb 33 XOA40M
npouecca, CamMOCTOATE/IbHO MPOrHO3MpPoBaTb €ro pesy/nbTaT, (POPMY/IMPOBaTbH
0606LLEeHNS 1 BbIBOAbI OTHOCUTENbHO AOCTOBEPHOCTN Pe3yNbTaTOB UCC/ef0BaHNS,
COCTaB/IATb 060CHOBaHHbI OTHET O NPOAeNIaHHON paboTe;

npuobpeTatb  OMbIT  YYEHWYECKOW WCCNefoBaTeNbCKOA U MPOEKTHOM
[eATeNbHOCTW, NPOABAATbL CMOCOGHOCTb W TFOTOBHOCTb K CaMOCTOSTE/lbHOMY
MOMCKY METOAOB peLleHns NPakTUYeCKUX 3afdad, MPUMEHEHUIO Pa3INYHbIX
MEeTOZ0B MO3HaHWS.

3) paboTa ¢ MHhopMaLmeil:

OPUEHTUPOBATLCA B Pa3/IMYHbIX WUCTOYHMKAX WUHGopMauun  (Hay4Ho-
nonynspHasa /fmTepaTypa XMMUYECKOrO COAepXXaHus, CnpaBoYHble nocobus,
pecypcbl VIHTEpHeTa), aHa/M3MpoBaTb UH(OPMaLMIO pas/iMdHbIX BUAOB U (hopM
npeLCcTaB/eHus, KPUTUYECKM OLeHMBaTb eé [OCTOBEPHOCTb "
HENpPOTNBOPEUYNBOCTD;



(hopmynMpoBaTthb 3anpocbl U MPUMEHATb Pa3/iMYHble METOAbI MPU MOUCKE U
oTOOpe MH(opMauuMK, HeobXoAMMOW  [ANA  BbINONHEHWMS  Y4eOHbIX  3ajad
onpeaenéHHoro Tuna;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MHHOPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOMOTMIA U Pa3INYHbIX MONCKOBbLIX CUCTEM;

CaMOCTOSITE/IbHO  BbIOMPaTb  ONTUMa/IbHYKO  JOpMYy  MpeACcTaB/ieHUs
NHpopmaLmm (CxXeMbl, rpaduKK, AmarpaMmMbl, TabnLbl, PUCYHKN N ApYTrue);

MCNONb30BaTb HAYYHbIA A3bIK B KayeCTBe CpeAcTBa nNpu pabote C
XVMUYECKON MHopMaumed: NPUMEHATb  MeXNpeaMeTHble  (pu3nyeckne U
MaTemaTMyecKme) 3Hakn 1 CUMBOJIbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKIATYPY;

MCnonb3oBaTb M Npeobpas3oBblBaTb  3HAKOBO-CMMBO/IMYECKME CPeACcTBa
HarnsgHoCTW.

OBnafeHne YHMBEPCA/IbHbIMN KOMMYHUKATUBHbIMU AeNCTBUSAMWA:

3afaBaTb BOMPOCHI MO CYLLECTBY 06CYXXaemMolr TeMbl B X0fe Auanora u/mnm
AMCKYyCCUW,  BbICKasblBaTb  Maew,  (HOPMynMpoBaTb  CBOM  MpPeanoXeHus
OTHOCMTE/IbHO BbIMOIHEHUA NPeAN0XeHHON 3a4auu;

BbICTyNaTb C MNpe3eHTauuen pe3ynbTaToB MO3HABATE/lbHOW [eATeNbHOCTH,
MO/Ty4YeHHbIX CAMOCTOATE/IbHO U/ COBMECTHO CO CBEPCTHUKAMM MPW BbINOSHEHWN
XVIMUYECKOr0 3KCNnepuvMeHTa, NpakTUyecKoin paboTbl N0 UCCNeL0BaHNIO CBOWCTB
M3yYaeMbIX BELLECTB, peasm3aummn y4yebHOro npoekta 1 popmMynmpoBaTh BbIBOAbI
Mo pesy/nbTaTtam MNPOBeAEHHbLIX WCCNeA0BaHWA NMYTEM COrnacoBaHus Mo3vumii B
Xo[ie 06CY)XXAeHNS 1 06MeHa MHEHUAMM.

OBnafieHne YHMBEPCA/IbHbIMWN PerynaTUBHbIMU AeNCTBUAMN:

CaMOCTOSTE/IbHO MNaHMPOoBaTb W OCYLECTBNATbL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefenss eé uenn W 3afadvn, KOHTPOAMpOBaTb U MO Mepe
HeoOXOAMMOCTN  KOPPEKTMPOBaTb MpedsiaraeMblii - anropuTm  AeWACTBUA  NpK
BbINO/IHEHMM  YYebHbIX W WCCMeaoBaTe/lbCKMX 3afad, BblOMpaTb Hambonee
3 heKTUBHBbIA CNOCO6 MX pelleHns C Y4ETOM MOSYYEHMSI HOBbIX 3HAHWIA O
BELLEeCTBax M XMMUYECKUX peakLunsX;

OCYLLIECTB/ATb CAMOKOHTPO/b CBOEW [eATe/IbHOCTU Ha OCHOBe camoaHan3a
1 CAMOOLIEHKMN.

NMPEAMETHbBIE PE3YJIbTATDI

10 KNTACC

MpegmeTHble  pe3y/nbTaThl OCBOEHMSt Kypca «OpraHu4yeckas XuMusi»
OTpaXkaroT:

ChOPMMPOBAHHOCTb  MPEACTABNEHUIA O  XUMWUYECKOW  COCTaBNAOLLEl
eCTeCTBEHHO-HAYUHOV KapTUHbl MUpa, POAM XUMUWM B MO3HAHWUW  SIBMEHWI



npupodbl, B  (JOPMUPOBAHUM  MbILNEHUA WU KYNbTypbl  JIMYHOCTK, eé
(hYHKLUMOHa/IbHOI FPamMOTHOCTK, HEO6XOAMMO 415 PeLLeHNs NpaKTUYeCcKuX 3agau
N 3KONOrMYecKn 060CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[40POBbK U MPUPOAHONA
cpege;

BMafieHne  CUCTEMOA  XMMUYECKMX  3HAHWA,  KOTOpas  BKJ/IKOYaeT:
OCHOBOMonNararowe MoHATUS  (XUMUYECKUIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aToMa, MOJSIEKYNa, BA/IEHTHOCTb, 3/1eKTPOOTPULATE/IbHOCTb, XMMUYECKaS
CBA3b, CTPYKTYpHas qopmyna (pasBépHyTad U COKpaléHHas), MOJb, MONAPHas
Macca, MOMSIPHbIA 00bEM, YrnepofHbld CKeneT, (YHKUMOHaNbHasa rpymnna,
pagukas, M3oMepusi, U30Mepbl, TOMOJIOrMYECKUIA psAg, TOMOOMN, YrieBoLopoAbl,
Kucnopog n asotcoepykaline COeauHEHUs, MOHOMep, MOAnUMep, CTPYKTYpHoe
3BeHO, BbICOKOMOJEKYNAPHbIE COeAVHEHMNSA); TEOPUN U 3aKOHbI (TEOPUSA CTPOEHUS
opraHuyeckmx Bewects A. M. byTnepoBa, 3aKOH COXpaHeHWs MacCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XMMWUW; MUPOBO33PEHYECKME 3HAHWUS,
nexaliue B OCHOBE MOHUMaHUA MNPUYUHHOCTM U CUCTEMHOCTU XUMWYECKUX
ABNEHWI, (aKTONornyeckne CcBeAeHWS O CBOWCTBax, COCTaBe, MOMyYEHUN U
6e30MacHOM MCMO/Mb30BaHMN BaXKHEWLUMX OpraHMYeCKMX BewecTB B ObITY K
MPaKTUYECKOW AeATeNbHOCTU YeNoBeKa,;

COPMMPOBAHHOCTL YMEHWUIA BbISBNATL XapaKTepHble MPU3HaKN MOHATUA,
YCTaHaB/IMBaTb MX B3aMMOCBA3b, MCMO/Mb30BaTb COOTBETCTBYIOLLME MOHATUA MPU
onmcaHnmn cocTaea, CTPOEHUS 1 NpeBpaLLeHniA OpraHNYecKnX CoeMHEHNI;

ChOPMMPOBAHHOCTb YMEHWUIA UCMO/b30BaTb XMMUYECKYH CUMBOMUKY NS
COCTaB/IEHNA MOMNEKYNAPHbIX U CTPYKTYPHbIX (Pa3sBEpHYTON, COKpALLEHHON)
(hopMyn  OpraHuMYecKMX BeWEeCTB U  YpaBHEHWA  XMMUYECKUX  peakLui,
N3roTaBNMBaTb MOAENN MOMEKYN OpraHM4yeckux BeLLecTB And WAACTpaunm ux
XUMUYECKOTO N NPOCTPAHCTBEHHOIO CTPOEHUS;

ChOpMMPOBAHHOCTb YMEHWIA YCTaHaB/MBaTb MNPUHAANEXHOCTb W3YYEHHbIX
OpraHMYecKux BELWECTB MO MX COCTaBy W CTPOEHUKD K onpefenéHHoMmy
Knaccy/rpynne CoeAvHeHWA (YrneBofOpOAbl, KUCMOPO4 W asoTcofepxaliune
COefMHEeHNs, BbICOKOMOJIEKYNAPHbIE COeAMHEHWd), [JaBaTb WM Has3BaHWA MO
cuctematnyeckorr HomeHknatype (IUPAC), a Takke NpUMBOAUTL TPUBUA/IbHbIE
Ha3BaHWA OTAefIbHbIX OpPraHWYyeCcKuX BeLlecTB (3TWIEeH, MNPOMWMEH, aueTWUneH,
TUNEHTINKONb, TNIMUEPVH, (eHon, dopmanbiern, auetanbierng, MypaBbuHas
KNCNOTa, YKCYCHas KNCNOTa, O/IEMHOBAsA KUCNOTa, CTEAPUHOBAA KUCIOTa, MHKO3a,
(hpyKTO3a, Kpaxmas, Lenntonosa, rumnH);

ChOPMMPOBAHHOCTL  YMEHWUA ONpefensaTb BUAbl XUMWUYECKOW CBA3M B
OpraHuyecKkmnx coeMHeHNAX (OAMHAPHbIE U KpaTHbIe);



C(hOPMMPOBAHHOCTb YMEHUS TMPUMEHATb TOMOXEHU Teopun CTPOEHUS
opraHuyeckmx Bewects A. M. bytneposa A/19 06bACHEHNA 3aBUCMMOCTU CBOWCTB
BeLLeCTB OT MUX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWA MacChl BELLECTB;

COPMMPOBAHHOCTbL  YMEHWI  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hM3NYECKME N XMMMUYECKMEe CBOMCTBA TUMUYHbLIX MpeACcTaBUTeNeil pasINyHbIX
K/MacCoB OpraHNMYecKMX BellecTB (MeTaH, 3TaH, 3TW/EH, MPOMW/eH, aueTWuneH,
byTtagmeH-1,3, MeTunoytaaueH-1,3, 6eH301, MeTaHO/, 3TaHO/, 3TWUIEHI/INKO/b,
FNALEPWH, (DEeHON, aueTanberni, MypaBbMHAsA W YKCYCHad KWUCNOTbI, [/IHOKO3a,
KpaxmaJi, Lennkno3a, aMMHOYKCYCHas K1C/oTa), UNMKCTPMPOBaTb TEHETUYECKYHO
CBA3b MeXAY HVWMMW YpPaBHEHUAMU COOTBETCTBYHOLUMX XUMUYECKUX peakuuii ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYIT;

ChOpMMPOBAHHOCTb YMEHUA XapaKTepn3oBaTb UCTOUYHUKN YrneBoLOPOLHOr0
Cblpbs  (HedTb, MPUPOAHBLIA ras, Yrosb), CAOCOObI KX nNepepaboTKn U
MPakTUyecKoe npumeHeHVe NPOAYKTOB NepepadboTKu;

ChOpMMPOBAHHOCTb YMEHWUI MPOBOAWUTL BbIYMUC/IEHUA MO  XUMWUYECKUM
ypaBHeHUsAM (Maccbl, 06bEMA, KOMMYEeCTBa MCXOLHOr0O BeLLecTBa WM MPOAYKTa
peakumMmM Nno W3BECTHbIM Macce, 00bEMY, KOMMYECTBY OLHOIMO W3 WCXOAHbIX
BeLLEeCTB UM NPOAYKTOB peakLun);

ChOpMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOM 3HAHWA 06 OCHOBHbIX
MeTo4ax HayyHOro rno3HaHus, UCMOMNb3yeMbIX B XUMUWN MPU U3YHEHNN BELLECTB Y
XVIMUYECKUX ABNEeHUIA (HabntogeHne, n3MepeHne, aKCNepMMEHT, MOAENNPOBaHME),
MCNONb30BaTb CUCTEMHbIE XWMWYECKME 3HAHWA AN MPUHATUA pPeLleHnid B
KOHKPETHbIX >KMU3HEHHbIX CUTyaLusX, CBA3aHHbIX C BewecTBamMu U UX
NMPUMeHeHueM;

ChopMMPOBaAHHOCTb YMEHWIA COBMOAATL NpaBuia Mnosb30BaHUA XMMUYECKO
nocyfoin n nabopaTopHbIM 000pyfOBaHMEM, a TaKXe npasuia obpalleHus C
BeLLlecTBaMn B COOTBETCTBUM C MHCTPYKUMAMW MO BbIMNOSHEHMIO 1a60OPATOPHBIX
XUMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb  YMEHWIA M1IAaHMPOBATb W BbIMOMHATL  XUMWYECKMIA
aKCnepuMeHT (NpeBpaLLeHnsa OpraHNYeCcKNX BELLLeCTB NPU HarpeBaHUu, Noy4veHme
aTWNeHa W W3yYeHWe ero CBOWCTB, KayeCTBEHHblE peakuMn OpraHNYecKnx
BeLLeCTB, [eHaTypaumsa 6GenkoB MpW HarpeeaHWu, LBeTHble peakuun 6Genkos) B
COOTBETCTBUM C MpaBuiaMuM TeXHUKM 6e30nmacHOCTM npu  obpalieHun ¢
BellectBaMn ¥ nabopatopHbIM 060pYyAOBaHWEM, MpPeACTaBNATb pPe3y/bTathl
XMIMUYECKOro 3KCrnepumeHTa B (POpPMe 3anucu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuin 1 (hopMynnMpoBaTh BblBOAbI HA OCHOBE 3TUX Pe3ybTaTos;

COPMMPOBAHHOCTb  YMEHUI  KPUTUYECKM aHa/IM3MPOBaTb XUMUYECKYHO
MH(OpMaLMio, MOSyYaemyto U3  pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOMA
NHpopmauun, IHTepHeT n apyrunx);



C(hOPMMPOBAHHOCTb  YMeHWW  cobnodatb  npaBuna  3KOMOMMYECKN
LleN1ecoobpasHoro noeefeHNs B ObITY WM TPYAOBOW [eATENIbHOCTM B LENAX
COXpaHeHWs CBOEro 3[0pOBbS M OKpYXKaroLeil NpUpoaHON cpefbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBMSA Ha >XMBble OpraHu3Mbl OMpefenéHHbIX OpraHMyecKmnx
BELWeCTB, MOHUMasA cmbici nokasatens MAK, NoscHATL Ha npumepax Crocoobl
YMEHbLUEHNS W NPeAoTBpaLleHns WX BPeAHOro BO3AENCTBMA Ha OpraHusm
4esloBeKa;

A8 00y4yaroLWmMxca ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMW 3[0POBbSA: YMeHWe
MPUMEHATb 3HaHWA 06 OCHOBHbLIX AOCTYMHbIX METOfax MO3HAaHUA BELEeCTB U
XUMUYECKUX ABNEHWUIN;

ANA cnenbiX M CNaboBUAAWMX 00y4YalOWMXCA: YMEHME UCMOb30BaThb
penbeHO-TOYEUHYHO cUCTEMY 0603HauYeHUI J1. Bpailng ans 3anmcu XMMUYECKUX

(hopmy.
11 KNACC

MpeameTHble pe3ynbTaTbl OCBOeHMS Kypca «O6Llas M HeopraHuyeckas
XUMUS» OTPaXKALOT:

C(hOPpMMPOBAHHOCTb  MPEACTaBMEHUA: 0  XMMUYECKOW  COCTaBASAOLLEN
eCTeCTBEHHO-Hay4YHO/ KapTUHbl MWpa, POAM XWMWUWM B MO3HAHUW  ABMEHWIA
npupoabl, B  (HOPMUPOBAHUM  MbILWINEHUS WU KyNbTypbl  NYHOCTW, €@
(hYHKLMOHANLHOW rPaMOTHOCTY, HEO6XOAMMOW AN peLleHns NPaKTUYeCKMX 3a4au
M 3KOMOrMYeCKN 060CHOBAHHOIO OTHOLLUEHWS K CBOEMY 3[10POBbH) U MPUPOAHONA
cpege;

BNafieHNne  CUCTeMOM  XMMWYECKMX  3HaHWIA,  KOTOpas  BK/IOYaeT:
OCHOBOMONAaratLe MOHATUS (XMMUYECKWUIA 3MeMeHT, aToM, u3oTon, s-, p-, d-
3M1EKTPOHHbIE OpOWTaIM aTOMOB, WOH, MONEKyna, MOfb, MONSIPHbIA 06BLEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULIATENIbHOCTb, CTEMEHb OKUCNEHMS, XUMUYECKas CBSA3b
(KoBaNieHTHas, MOHHas, MeTanIM4YecKas, BOAOPOAHas), KpUCTanMueckas peLléTka,
TANbI  XUMWYECKUX  peakLMWil, pacTBOpP, 3NEKTPONMUTbI,  HE3NEKTPONUTHI,
3NEKTPONNTNYECKAs  AUCCOLMALIMSA, OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOW peakuun, XMMUYECKOe PaBHOBECWE); TEOPUW WU 3aKOHbl (Teopus
3NEKTPONUTUYECKO Auccoumauum, nepuoamyecknin 3akoH . V. MeHpaeneesa,
3aKOH COXPaHeHUs MacChl BELLECTB, 3aKOH COXPaHEHWs W MPeBPaLLEeHNs 3HEPrim
MNP XMMUYECKMX peakuumsix), 3aKOHOMEPHOCTW, CUMBO/IMYECKUIA SI3bIK XMMUMK,
MWUPOBO33PEHYECKME 3HAHWS, fleXKallle B OCHOBE MOHUMAHWS MPUYMHHOCTU U
CUCTEMHOCTM XUMWUYECKUX SIBMIEHWUIA, (HaKTONOTrMYecKne CBEAEHWs O CBOWCTBAX,
cocTaBe, MosyYeHUn 1 6e30MacHOM MCMO/Mb30BaHNN BaXKHEMLLMX HEOPraHNYeCKNX
BELLIECTB B ObITY 1 MPAKTUYECKON AeaTeNbHOCTY Ye/OBeKa;



COPMMPOBAHHOCTb YMEHWUIA BbISBNATL XapaKTepHble MPU3HAKN MOHATUNRA,
yCTaHaBNMBaTb MX B3aMMOCBSA3b, MCNO/Mb30BaTb COOTBETCTBYIOLLME MOHATUSA MpU
OnmcaHnn HeopraHNYeCcKMX BELLLECTB M NX NPeBpaLLeHN;

ChOPMMPOBAHHOCTL YMEHWUIA WCMO/b30BaTb XUMUYECKYH CUMBOMUKY [ANA
COCTaBfleHNA  (POPMY/N  BELLECTB W YPaBHEHUA  XUMWUYECKUX  peakuui,
cucrtemartmyeckyto HomeHknatypy (IUPAC) n TpvBmanbHble Ha3BaHUA OTAE/bHbIX
HeopraHuyecknx BelecTB (YrapHolid ras, YrfeKkuc/blii ras, amMMuak, railéHas
N3BECTb, HeralwéHasa u3BecTb, NUTbeBas CoAa, NMUPUT N Apyrue);

ChopMMPOBAHHOCTb YMEHWIA ONpeAaensiTe Ba/IEHTHOCTb U CTerNeHb OKMUC/IEHUA
XVIMUYECKUX 3/1EMEHTOB B COEMHEHWNAX Pas3/IMYHOrO COCTaBa, BUA XMUMUYECKOM
CBA3W (KOBa/leHTHas, MOHHas, MeTa/iiMyeckas, BOAOPOAHAsA) B COEAMHEHUAX, TUN
KPUCTa/INIMYECKON PeLl&TKM KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MOHHasA, MeTa/l/IMyeckasn), XapakTep cpefbl B BOAHbIX pacTBOpPax HeopraHMyecKux
COEQIMHEHNIA;

ChopMMPOBAHHOCTb YMEHW yCTaHaB/MBaTb NPUHAAIEXHOCTb
HeopraHMYecKMX BeLLecTB MO WX COCTaBy K onpeaenéHHomy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BELLECTBA — MeTa/l/ibl U HEMETa//Ibl, OKCUAbI, OCHOBaHWS,
KUCNOTbIl, aMOTEPHbIE TMAPOKCUAbI, CONN);

ChopMMPOBAHHOCTb YMEHWIA PaCKpbIBaTb CMbIC/T MEPUOANYECKOrO 3aKoHa .
. MeHpeneesa 1 JeMOHCTPUPOBATL Ero CUCTEMATU3NPYIOLLYHO, OOBbACHUTENBbHYIO
N MPOrHOCTUYECKYIO (PYHKLNN;

ChOPMMPOBAHHOCTb  YMEHWIA  XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEHMe
aTOMOB  XMMWYECKMUX 3MeMeHTOB 1-4 nepuofoB [Mepnogmyeckort CUCTEMBI
XUMUYeckux snemeHtoB . V. MeHpgeneesa, MUCMofb3yd MNOHATUA «S-, p-, d-
3/IEKTPOHHbIE opouTanmn, «3HepreTUYecKme YPOBHW, OOBACHATD
3aKOHOMEPHOCTU M3MEHEHWNA CBOMCTB XMMMUYECKUX 3/IEMEHTOB U UX COELNHEHWI
Mo nepuogam u rpynnam Mepnoanyeckor CUCTEMbl XUMUYECKUX aieMeHToB [. U.
MeHzeneesa;

ChopMMPOBAHHOCTbL  YMEHMI  XapakTepu3oBaTb  (OMuMcbiBaTb)  06LLMe
XMMUYECKMe CBOMCTBA  HEOpPraHWYeCKMX BELEeCTB  Pas3/IMyHbIX  K/1accos,
MOATBEPXKAATb CYLLECTBOBaHME TEHETUYECKOW CBA3N MeXJy HeopraHu4ecKumu
BELLeCTBaMM C MOMOLLbHO YPaBHEHWA COOTBETCTBYHOLLMX XUMUYECKMX PeakLnii;

ChOPMMPOBAHHOCTb YMEHWNA KnacCUULUMpPOoBaTb XMMUYECKUE peakuumn Mo
pasIMyHbIM MNpu3Hakam (4YUCny n COCTaBy pearvpyroLimx BeLLecTB, TEMI10BOMY
ahekTy peakuun, U3MeHEeHUIO CTemneHer OKWUCNEHUS 3/1EMEHTOB, 06pPaTUMOCTU
peakumu, y4acTuio Kataimsaropa);

ChOPMMPOBAHHOCTb YMEHWIA COCTaB/IATb YPaBHEHUA peakuuid pasInyHbIX
TUMNOB, MOJHbIE U COKPaLLEHHbIE YpaBHEHUS peakuuii MOHHOrO 06MeHa, Y4nTbIBas
YCNOBUSA, MPU KOTOPbIX 3TU peakumu nayT A0 KOHUA;



ChOpMMPOBAHHOCTb  YMEHWI  MPOBOAWTL  peakumu, MOATBEPXKAAtOLLMe
KayeCTBEHHbIA COCTaB pPas3/IMYHbIX HeOpraHMYeCcKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM MYTEM WMOHbI, MPUCYTCTBYHOLLNE B BOLHbIX pacTBOpax HeopraHuyecKmnx
BELLeCTB;

ChOPMMPOBAHHOCTb  YMEHWUIA  packpbiBaTb  CYLHOCTb  OKUC/UTENbHO-
BOCCTAHOBMUTE/IbHBLIX Peakuuii NMocpeLCTBOM COCTaB/IeHMs 3/1IEKTPOHHOIO 6anaHca
3TUX peakunii;

ChopMMPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOI
peakuun 0T pasINyHbIX PaKTOPOB; XapaKTep CMELLEHNS XMMNYECKOrO paBHOBECUSA
B 3aBMCMMOCTM OT BHeLLHero Bo3genctens (npuHuun Jle LLlaTtense);

COPMMPOBAHHOCTb YMEHWIN  XapakKTepu3oBaTb XWMMUYECKMe MpPOLecchl,
nexkawie B OCHOBE MPOMBILLIEHHOTO MOYYEHNA CEPHO KWCMOTbl, aMMuaka, a
TaKKe C(HOPMUPOBAHHOCTb MpPefCTaBfeHNn 06 06LWMX Hay4YHbIX MPUHUMNAX W
3KONIOrMYeCcKMX nNpobsiemax XMMMYeCKOro npou3BoACTBa;

ChOPMMPOBAHHOCTL YMEHWI MPOBOAUTL BbIMUC/IEHUA C WCMOMb30BAHMEM
MOHATUA «MaccoBas [0N1S BeLleCTBa B PacTBOpe», 0ObEMHbLIX OTHOLLUEHWIA ra3oB
MNpU XUMUYECKMX peakLmnaX, Maccbl BelecTsa UM 06bEMa rasoB No M3BeCTHOMY
KONMYeCTBY BellecTBa, Macce Wam 06bEMY OAHOIO M3 YYacTBYHOLIMX B peakuuu
BELLLeCTB, TEMN/IOBOro sekra peakuum Ha OCHOBE 3aKOHOB COXPAHEHUs Macchl
BELL,ECTB, NPEBPALLEHNs U COXPaHEHUS SHePruu;

ChopMMPOBaAHHOCTb YMEHWIA COBMOAATL NpaBuia Mnosb30BaHUA XMMUYECKO
nocyfoM n nabopatopHbIM 000pYyAOBaHWEM, a TakXke npasuia obpalleHus ¢
BeLecTBaMy B COOTBETCTBUM C MHCTPYKUMAMU MO BbIMOSHEHUIO 1a60PATOPHbIX
XVIMUYECKMX ONbITOB;

ChOPMMPOBAHHOCTb  YMEHWA MaHMPOBATb W BbIMOMHATL  XUMWYECKMIA
9KCMEepUMEHT (pas/ioXxeHne nepokcuaa BOAOPOLA B MPUCYTCTBUM KaTaim3aTopa,
onpefeneHve CcpeAbl pPacTBOPOB  BeLEeCTB C  MOMOLLbI  YHWMBEPCASIbHOTO
NHAMKATOPa, BAUAHME Pa3/IMyHbIX (DAKTOPOB Ha CKOPOCTb XMMMWYECKO peakuumu,
peakuum MOHHOTO O0OMeHa, KayeCTBEHHble peakuun Ha cynbgaT-, kapboHaT- K
XNOPUA-aHWOHbI, Ha KaTMOH aMMOHWSA, PeLleHue 3KCNepUMeHTasIbHbIX 3afa4y o
Temam «MeTannibl» U «HemeTannbl») B COOTBETCTBUW C MpaBUIaMu TEXHUKM
6e30macHOCTV Npu 0bpaLLeHny C BellecTBaMu 1 1abopaTopHbIM 060pYL0BaHMEM,
NpefcTaBNATb  pe3ynbTaTbl XMMWYECKOro 3KCMepumeHTa B (opMe  3anumcu
ypaBHEHUI COOTBETCTBYIOLMX peakunini 1 (HopMynmpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3ynbTaToBs;

COPMMPOBAHHOCTb  YMEHUI  KPUTUYECKM aHa/IM3MPOBaTb XUMUYECKYHO
MH(OpMaLMio, MOMyYaemyto U3  pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOM
KOMMYHUKaummn, VIHTepHET 1 apyrux);



C(hOPMMPOBAHHOCTb  YMeHWW  cobnodatb  npaBuna  3KOMOMMYECKN
LleN1ecoobpasHoro noeefeHNs B ObITY WM TPYAOBOW [eATENIbHOCTM B LENAX
COXpaHeHWs CBOEro 3[0pOBbS M OKpYXKaroLeil NpUpoaHON cpefbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUA Ha XXMBble OPraHn3Mbl ONpeaenéHHbIX BELECTB, MOHUMAas
cmbicn nokasatens TMAK, NOACHATb Ha npuMepax Cnocobbl YMEHbLUEHUS U
NpeLoTBpaLLEHNA X BPeAHOr0 BO3AENCTBNA Ha OpraHM3M YeNoBeKa;

A8 00y4aroLWmMxca ¢ OrpaHUYeHHbIMM BO3MOXXHOCTSAIMW 3[0POBbSA: YMeHUe
MPUMEHATb 3HaHWA 06 OCHOBHbIX AOCTYMHbIX MEeTOfax MO3HAaHUA BELECTB U
XUMUYECKUX ABNEHWUIN;

ANA cnenbiX M CNaboBUAAWMX 00y4YalOWMXCA: YMEHME UCMOb30BaThb
penbeHO-TOUEUHYHO CUCTEMY 0603HaueHW J1. Bpailng ans 3anmcu XMMUYECKUX

hopmy.



TEMATWYECKOE NMN/1AHNPOBAHWE
10 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne i/ HavmeHoBaHWe pa3genoB U TeM K M (unppoBble)
B nporpamMmb| Bcero OngOHbe'e %aKT”quK”e obpasoBaTte/ibHble
paboThbl paboThbl
pecypcsl
Pa3gen 1. TeopeTUUYeCKME OCHOBbI OPraHNYecKom XUMNK
MpeaMeT opraHNYeckom Xxummmn. Teopus
11 CTPOEHNSA OPraHNYecKnUX CoeauHeHnn A. 3
M. bytnepoBa
WToro no pasgeny 3
Pa3gen 2. Yrnesogopoasl
2.1 NpenenbHble yrnesofopobl — asikaHbl 2
99 HenpegenoHble yrnesoaopoabl: ankeHsbl, 6 1
' anKaaneHbl, anKunHbI
2.3 ApomMaTnyecKne yrnesogoposbl 2
94 [MprpoHble NCTOYHUKM YTIEBOLOPOL0B U 3 1
' nx nepepaboTka
WToro no pasgeny 13
Pasgen 3. Kucnopogcogep>kalime opraHMyecKue coeguHeHnA
3.1 CnupTbl. ®eHon 3
3. Anbperngbl. Kap6oHOBbIE KUCNOTI. 7 1
' CnoXHble 3mpbl
3.3 Yrnesofbl 3 1




WToro no pasgeny

13

Pa3pnen 4. AsoTcofepkallme opraHMYecKne coenHeHns

4.1 AMUHBbI. AMWUHOKNCNOTLI. Benku 3
WToro no pasgeny 3
Pa3gen 5. BbICOKOMO/IEKYIAPHbIe CoeANHEHNA

5.1 lMnacTmacchl. Kayyykun. BonokHa 2
WToro no pasgeny 2
OBLLEE KO/TMYECTBO YACOB MO NMPOIrPAMME 34




11 K/TACC

HavmeHoBaHMe pa3fienioB 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(undposble)

Ne n/n
nporpamMmmbl Bcero KOngOHbe'e n%aKT”quK”e obpasoBaTesibHble
paboTbl paboTbl pecypChi
Pa3pgen 1. TeopeTnUYeCcKMe OCHOBbI XUMUNK
CTpoeHune atoMoB. MeproanyecKunii 3aKoH
11 n MNeprnogmyeckasa cMcTeMa XMMUYECKNX 3
anemeHToB [. . MeHaeneesa
12 CTpoeHue BellecTBa. MHOroobpasme 4
' BELLECTB
1.3 XVMUYeCcKune peaxumm 6 1 1
WToro no pasgeny 13
Pasgen 2. HeopraHmnyeckasa Xxmmms
2.1 MeTtannsl
2.2 HewmeTtannbl 1 1
53 CBA3b HEOPraHNYeCcKMX 1 OPraHNYecKmnx )
' BELLECTB
WToro no pasgeny 17
Pasgen 3. XuMuns 1 XXn3Hb
3.1 XUMUA U KN3Hb 4
WToro no pasgeny 4
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 34 2 3







NMOYPOYHOE NMNJ1IAHNPOBAHWE

10 K/TACC
Konnyectso yacoB ONEeKTPOHHbIe
Ne Jata um@poBble
Tema ypoka
n/n P Bcero KongOHbele n%aKT”quK”e n3yvyeHnst | obpasoBaTesibHble
paboThbl paboThbl pecypChbi
1 MpeaMeT opraHNYeckKom Xumun, eé 1
BO3HWKHOBEHWE, Pa3BUTME U 3HAYEHWE
Teopusa CTPOEHNA OpraHNYecKmx
2 coeguHeHuin A. M. byTneposa, eé 1
OCHOBHbIE M0JI0XKEHUA
MpeacTaBneHne 0 Knaccugukaumm
3 OpraHnyeckux BeLlecTs. HoMeHkNatypa 1
(cuctematmyeckas) 1 TpUBMAbHbIE
Ha3BaHMs OpraHNYecKnX BeLLeCTB
4 AJKaHbl: COCTaB 1 CTPOEHME, 1
rOMOJIOIMYECKNIA Psif
5 MeTaH ¥ aTaH — npocTenLne 1
npeacTaBUTeNIN a/ikaHOB
6 AJIKEHbI: COCTaB M CTPOEHWE, CBOMCTBA 1
; STWUNEH 1 NPONWIeH — NPoCTenLLne 1
npeacTaBUTeNIN aJIkeHOB
g MpakTnyeckas pabota Ne 1. «[losyyeHune 1 1
3TW/EHA U U3YYeHWe ero CBOMCTB»
9 AnkagmeHsl. byTtaanen-1,3 n 1
meTunbyTtaaneH-1,3. MNonyyeHune




CUHTETMYECKOTO KayyyKa 1 pe3viHbl

ANKVHBI: COCTaB 1 0COBEHHOCTU CTPOEHNS,

10 rOMO/IOrMYecKnii pad. AUeTUNEH —
NPOCTeLNIA NPeLCcTaBUTeNb a/IKUHOB

1 BbluncrieHns No ypaBHeHMO XUMMNYECKO
peakuuu

12 ApeHbl: 6eH30/1 1 TONYoN. TOKCUYHOCTb
apeHoB

13 ["eHeTnyecKasa cBA3b YrNeBo0p0oL0B,
NnpuHagexawmnx K pasiMyHbIM Knaccam
[MpnpoLHbIe NCTOYHUKM YT 1EBOLOPOL0B:

14 NPUPOAHBIA ra3 U NOMYTHbIE HE(TAHbIE
rasbl, He(hTb M NPOAYKTHI €& nepepaboTKu
[MpnpoLHbIe NCTOYHUKM YT 1EBOLOPOL0B:

15 NPUPOAHBIA ra3 U NOMYTHbIE HE(TAHbIE
rasbl, He(hTb M NPOAYKTHI €& nepepaboTKu

16 KoHTponbHas paboTta no pasgeny
«YTNnesogopoab»

17 MpepensbHble 04HOATOMHbBIE CNINPTLI:
MeTaHoN 1 3TaHoN. BogopoaHasa cBA3b

18 MHOroaTtoMHble CIUPTbLI: 3TUIEHTIUKONb U
rnLepvH

19 deHoN: CTpoeHue nfoneKynbl, (hm3n4yeckme
N XMMMYeCKne CBOMCTBa, NPUMEHEHME

20 Anbfiervpl: hopmasbaerug u
aueTanbgerna. AueToH

21 O[HOOCHOBHbIE NpefenbHble KapOOHOBbIE




KWUCNOTbI: MypaBblHas 1 YKCYCHas

MpakTuyeckas pabota Ne 2. «CBoICTBa

22 pacTBopa YKCYCHON KNUCNOTbI»
CTteaprHOBas 1 0N1eMHOBasA KICOTbI, KaK

23 NpeacTaBUTENN BbICLLMX KapOOHOBbIX
K1cnot

24 Mblina Kak conu BbICLlJI/I\)’( Kap6OHOBbIX
KMCNOT, UX MOOLLee ieiiCTBMe
CnoXHble 3thmpbl KaK NPOU3BOAHbIE

25 KapOOHOBbIX KACMOT. MMAP0/IN3 CNOXHBIX
a¢mpos

26 YKupbl: rnaponns, npyMeHeHwue,
Bronoruyeckas posib X1pos
YrneBofpl: COCTaB, KnaccupmkaLms.

27 BaxHelLLve NpecTaBUTENN: INH0KO3a,
(hpyKTO3a, caxaposa

)8 Kpaxman v uenntosnosa Kak npupoLHble
noavMepsl
KoHTponbHas paboTta no pasgeny

29 «Kucnopoacoepxatlme opraHM4eckue
COeANHEHUNA»

30 AMWHbI: METUNAMWH N aHU/TUH
AMWHOKUCNOTbI KaK aM()OTepHble

31 OpraHnYeckme coeIMHEHUs, X
ononorunyeckoe 3HaveHve. Mentuabl

32 benku Kak npupoaHble

BbICOKOMO/EKYNSIPHbIE COeANHEHUs!




OCHOBHbIE NOHATUA XUMUN

33 BbICOKOMO/NEKYNSIPHbIX COeANHEHWIA 1
OCHOBHbI€ METO/bl CUHTE3a
34 BbICOKOMONEKYNSPHbIX COEANHEHWIA. 1
MnacTmacchl, Kay4yyKu, BO/IOKHa
OBLLEE KOJTMYECTBO YACOB IO 34

NMPOrPAMME




11 K/TACC

Ne
n/n

Tema ypoka

KonnyectBo yacoB

KOHTpPO/bHbIE

Bcero
paboThbl

lNpakTnyeckune
paboThbl

Jata
N3yyeHns

ONEeKTPOHHbIe

um@poBble
obpasoBaTe/ibHble

pecypcbl

XUMMNYECKUNIA 3N1IeMEHT. ATOM. DNeKTPOHHaS
KOH(Mrypauus aToMoB

Meprogmnyecknii 3akoH 1 Meproguyeckas
CUCTEMA XMMUYECKMX 3neMeHToB [. U.
MeHgeneeBa, NX CBA3b C COBPEMEHHOM
Teopueli CTPOEHMSt aTOMOB

3aKOHOMEPHOCTU M3MEHEHNS CBOCTB
XVMUYECKMX 3/1EMEHTOB M UX COEUHEHWIA NO
rpynnam v nepuogamM. 3HauyeHue
NnepuoNYecKoro 3aKoHa 1 CUCTEMbI
XUMunyeckmx anemeHToB [.1. MeHaeneesa B
PasBUTUM HayKn

CT1poeHue BewecTBa. XMMNYeCKas CBA3b, eé
BUAbI; MEXaHM3Mbl 06pa30BaHus
KOBa/leHTHOW CBsA3W. BogopoHas cBs3b

BanileHTHOCTb. DNeKTPooTPULATENBHOCTb.
CreneHb okucneHus. Bellectsa
MOJIEKYNAPHOTO N HEMOJIEKYNAPHOTO
CTpOeHus

MoHATUE O AMCNEPCHBIX CUCTEMAX.
CTUHHbIE U KONNOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTBa B pacTBope




Knaccudmkaums n HomeHKnaTypa
HeopraHM4ecKnx coeanHeHnin. MeHeTMYecKas
CBA3b HEOPraHWYeCKMX BELLLECTB, Pas/INYHbIX
KnaccoB

Knaccugukaums XmMmyecknx peakuuii B
HeopraHN4ecKom 1 OpraHNYecKon XnuMmu.
3aKOH COXpaHeHNs Macchl BELLECTB; 3aKOH
COXpaHEeHMA 1 NpeBpaLLeHnst IHeprum nNpu
XVMUYECKMNX peaKLmsxX

CkopocTb peakumun. ObpaTumble peakuuu.
XMMNYECKOe paBHOBecCKe

10

MpakTuyeckas padota Ne 1. «BnunsHue
pa3IMYHbIX PAKTOPOB Ha CKOPOCTb
XVMUYECKOM peakumm»

11

AnekTponuTMyeckas guccoumaums. MNMoHature
0 BOJ0pPOAHOM rnoKa3aTesie (pH) pacTteopa.
Peakuun MOHHOro o6meHa. M'maponms
OpraHMyecKmx N HeopraHNYecKmx BeLLecTB

12

OKUCNNTENbHO-BOCCTAHOBUTE bHbIE
peakuun. MoHATME 06 3NEKTPON3E
pacnnaBoB W pacTBOPOB CO/ei

13

KoHTponbHas paboTta no pasgeny
«TeopeTnyeckne 0CHOBbI XUMUU»

14

MeTannbl, X NosoXxeHue B Neproanyeckoit
CUCTEME XMMUYECKMX 3neMeHToB [. U.
MeHgeneesa 1 0CO6EHHOCTU CTPOEHUS
aTtoMoB. O6Lme hr3nyecKmne CBONCTBA
MeTas1/10B




15

Cnnasbl MeTaN10B. DNEKTPOXUMUYECKUNIA psS,
HanpsXeHWin MeTanIoB

16

XMMMYecKme CBOMCTBA BXKHEMLLNX
MeTa/INOB (HaTPUIA, KaInid, KabLyiA, MarHui,
ATIOMUHWIA) N UX COEAUHEHNI

17

XUMUYECKME CBOMNCTBA XpOMa, Meaun U X
COEANHEHWN

18

XUMUYECKMe CBOMCTBA LMHKA, XKenesa 1 nx
COEANHEHWN

19

MpakTunyeckas pa6ota Ne 2. "PelueHue
3KCMepMeHTa/IbHbIX 3aJad Mo Teme
«MeTtannbi»"

20

HemeTansbl, X NOMOXKEHNE B
MeprognYecKor CUCTeEME XMMUYECKNX
anemeHToB [. . MeHaeneesa n
0COGEHHOCTM CTPOEHNS aTOMOB

21

dun3nyeckme CBOMNCTBA HEMETAI/OB.
ANNoTponus HeMeTannoB (Ha npumepe
KNcnopoaa, cepbl, hocopa v yrneposa)

22

XUMUYECKMe CBONCTBA ranoreHoB, Cepbl U UX
COEANHEHWN

23

XUMnyeckue CBOMCTBaA a3oTa, pocodpa 1 nx
COEANHEHWN

24

XMMUnYecKme CBOMCTBA Yrnepoaa, KpemMHus U
NX COeUHEHNIA

25

MpUMeEHEHMe BaXKHEMLLNX HEMETA/INIOB U UX
COEANHEHWN




O606LLeHNe 1 cucTeMaTM3aLMa 3HAHWUI Mo
Teme «HemeTannbl». BbluncneHns no

26 YPaBHEHUAM XUMUYECKUX peakLmin 1 1
TEPMOXMMUYECKME PaCYUETI
MpakTunyeckas pabota Ne 3. «PeLueHune

27 IKCNepUMEHTa/IbHbIX 3a7a4 No Teme 1
"HemeTannbl"»

28 KoHTposibHas paboTa no temam «MeTansbi» 1
n «Hemetannbi»

29 HeopraHuyeckue 1 opraHn4eckne KUCIoThbl. 1
HeopraHnyeckue 1 opraHn4eckne 0CHOBaHUS
AM{(OoTEPHbIE HEOPraHUYecKue 1

30 opraHuyeckue coeamnHeHuns. Ir'eHeTUYecKas 1
CBSI3b HEOPraHNYeCKNX U OPraHNYecKnx
BeLLEeCTB
Ponb XxvMun B 06ecneyveHnm K00 MYecKoi,

31 3HEPreTMYeCKOMn 1 NULLLEBOIA 6e30MacHOCTH, 1
pasBUTUN MeaULMHbI
MpepacTaBneHns 06 06LMX HAYUHbIX

32 NPUHLUUNAX NPOMbILLJIEHHOT 0 NOSTyYeHUA 1
BaXKHeWLIMX BELLEeCTB

33 Uenosek B MUpe BELLECTB 1 MaTepnasnos 1

34 XUMUA 1 300P0BbLE YesloBeKa 1

OBLLEE KOJIMYECTBO YACOB INO 34

NMPOrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






