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MHNOACHUTEJIBHAS 3AIIMCKA

Mporpamma nNoO XWMWUA Ha YPOBHE cpedHero o6ulero o6pa3oBaHNA
pa3paboTaHa Ha OCHOBe defepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «06
obpaszoBaHUM B Poccuiickon deaepaumm», TpeboBaHMn K pe3ynbTataM OCBOEHUS
(beaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obulero obpa3oBaHUA
(®OM COO), npeactaBneHHblx B defepa/lbHOM  rOCyAapCTBEHHOM
obpasoBatenibHoM cTaHgapte COO, ¢ y4yétom KoHuenuuMu npenogaBaHus
yuyebHOro npeamMeTa «XummMus» B 06pa3oBaTe/IbHbIX OpraHn3aumnsax PoCCUICKOMN
degepaunn, peannsyroWMX OCHOBHble 06pa3oBaTe/lbHble NpPOrpaMMbl, W
OCHOBHbIX MOJMIOXXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoCCUIACKON
depepaymm Ha nepmog go 2025 roga» (PacriopsbkeHue [MNpaBuTtenscta Pd ot
29.05. 2015 N2 996 - p.).

OcHoBY MOAXOA4O0B K pa3paboTKe NporpaMmMbl MO XMMWUW, K OMPeaeseHnto
06LLEel cTpaTern obyyeHus, BOCNUTaHMS U Pa3BUTUSA 00y4YatoLLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xumusa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KoHUeNTyasbHble nonoxeHns ®rOC COO o B3avMOOOGYCMOBNEHHOCTU LENen,
coflepXKaHusi, pe3ynbTatoB 00y4vyeHMs W TPeboBaHWA K YPOBHIO MOArOTOBKU
BblIMYCKHWKOB.

Xunmmyeckoe 0bpa3oBaHue, nonyyaemoe BbIMYCKHMKaMU
06LLe06pa3oBaTe/IbHON  OpraHM3auUnMn, SABNSETCS HEOTbEMEMOM 4acTbio KX
o6bpa3oBaHHOCTU. OHO CAYXUT  3aBepLlaloWMM  3TanoM  peamsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IHOYEBbLIX LEHHOCTEN, MNPUCYLLMX
LIeIOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakTcs
MO3HAHWSA 3aKOHOB NPUPO/bl, POPMUPOBAHMS MUPOBO33PEHNS 1 O6LLIEIN KYNbTYpbI
YefioBeKa, a TakKXe 3KOMOornmyecku 06OCHOBAHHOIO OTHOLUEHUS K CBOEMY
3[0pOBbI0 1 MPUPOAHON cpefde. PeanmsyeTca XuMMU4YecKoe 06pasoBaHue
0byyatoLLmMXca Ha YpoBHe cpefHero o6ulero obpasoBaHMsi cpeacTBaMy y4eOHOro
npeagMeTa «XUMUSA», COAepXaHue W TMOCTPOeHWe KOTOPOro OrnpeseneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeuuduKM HayKu XUMUW, €€ 3HaYeHns B
MO3HaHUWM NPUPOALI U B MaTepuanbHOM XKM3HM OOLLECTBA, a TakKXKe C YYETOM
06WKMX Ueneln u NPUHLMNOB, XapaKTepusylowmMX COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obLiero obpasosaHust B Poccuiickoi deaepauun.

XUMUA KaK 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIpaeT 0cobyro posib B
COBPEMEHHOW UMBUIN3ALMK, B CO3[4aHUM HOBOW 6a3bl MaTepuasibHON KyNbTypbl.
OHa BHOCUT CBOI BKfag B (hopMUpPOBaHMEe pauyoHasibHOr0 HayYHOro MbILLIEHNUS,
B CO34aHue LefIOCTHOro npeacTaB/eHnss 06 OKpy>KatoLweM Mupe Kak O eAnHCTBe
MPUPOAbl N 4YenoBeKa, KOTOpoe (DOPMUPYETCA B XMMWUM HA OCHOBE MOHMMaHUA



BELLECTBEHHOr0 COCTaBa OKPYXatoLero mupa, OCO3HaHUA B3aMMOCBA3N MeXAy
CTPOEHMEM BELLECTB, X CBONCTBAMW MU BO3MOXXHbLIMW 061aCTAMU NMPUMEHEHNS.

TecHO B3aMMOfENCTBYSA C APYrMMU eCTECTBEHHbIMM HayKaMu, XUMUSA cTana
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpPbl, HEOOXOANUMbIM YC/I0BMEM YCMELLHOIO
Tpyfa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XMMUA KakK Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHONOrMiA HampaefieHa Ha peLleHune
rnobasbHbIX NpobseM YCTOMUYMBOrO pPasBUTMS  YesiloBeYeCTBa — CbIPbEBOWA,
3HePreTMYeCKO, NULLIEBOIA, IKOTOTNYECKON 6€30MacHOCTM U OXPaHbl 340POBbS.

B cootBetcTBUM C OOWMMWM UENAMW U MPUHLMNAMW CpefHero o6Luero
06pa3oBaHus cofepxkaHne npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTUPOBAHO MPEVNMYLLIECTBEHHO Ha OBLLEKYbTYPHYHO NOArOTOBKY
obyJarowmxca, HeobxoAMMyHO UM A9 BblpabOTKM  MUPOBO33PEHYECKNX
OPUEHTMPOB, YCMELHOro BK/IIOYEHWA B XKU3Hb  COLUMYMa, MPOLOSIKEHWS
06pa3oBaHNsA B pa3ninyHbIX 061aCTAX, HE CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnaiowmmMm  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHunyeckasd Xumusa» u «OO6Was W HeopraHM4yeckas XWMUS», OCHOBHbIM
KOMMOHEHTOM COZEPXKaHWNA KOTOPbIX ABMIAKOTCA OCHOBbI 6a30BOi HayKuW: CUCTeMa
3HaHW N0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLE XUMUK) U
OpraHn4eckon xnummn. PopMMpoBaHne AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegmeta obecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «QO6Las u
HeopraHuyeckas XuMMusi» copmmpoBaHa B MNporpamme Mo XUMWKW Ha OCHOBe
CUCTEMHOIO MNOAX0A4Aa K W3y4YeHMIO Yy4yebGHOro MaTepuana u 00ycnoB/eHa
NCTOPUYECKN  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKMX YPOBHAX. TakK, B Kypce OpraHuW4yecko XuWMUW BeLLecTBa
paccMaTpMBatOTCA Ha YPOBHE K/laCCUMYECKOW TEOpUWM CTPOEHUS OpraHMYecKmx
COEAMHEHWI, a TakKkKe Ha YPOBHE CTEPEOXUMUYECKMX W  3NIEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUM BelecTB. CeefleHMs 06 M3y4vaemblX B Kypce
BelLecTBax Jat0TCA B pasBUTUM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6UOMOrNYEeCcKU
aKTVBHbIX COefIMHEHMI. B Kypce OpraHM4yeckom Xumuu MNoay4varoT pasBuTUE
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006LLero 06pa3oBaHus MepBOHaYasbHble
NpefCcTaB/IEHUS O XMMMUYECKOIN CBA3M, KNAaCCU(MKALMOHHBLIX NMpU3HaKax BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, O XUMUYECKON peakumn.

o4 HOBbIM YrnOM 3peHuss B npeaMeTe «XWMUsA» 6a30BOro  YPOBHS
paccMaTpuBaeTCs W3YyYeHHbI Ha YPOBHE OCHOBHOro 06uero 06pa3oBaHus
TEOPeTUYECKNA MaTepuan W (DaKTONOrMyecKne CBeAEeHUS O BeljecTBax W
XMMUYECKOM peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue



MeproLNYECKOrO 3aKOHa C OOLLETEOPETUYECKUX U METOAO0MI0MMYECKUX MO3NLNNA,
rNyoXe TMOHATb WCTOPUYECKOe W3MeHeHWe (YHKUMIA 3TOro 3akoHa — OT
0606LLatoLen 40 06BACHAOLLEN Y NPOrHO3UPYIOLLENA.

EavHas cuctema 3HaHWA O BaXKHEMLLMX BeLLEeCTBax, X COCTaBe, CTPOEHUN,
CBOMCTBaxX WM MPUMEHEHMMN, a TaKKe O XMMUYECKUX peakumsx, X CYLLHOCTU W
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
afleMeHTaMV  CofilepXKaHus, UMEKLWMMU  Ky/bTYPONIOrMYeCKUin 1 NPUKNagHoM
XapakTep. 3TW 3HaHUS CMOCOGCTBYIOT MOHVMAHWIO B3aUMOCBSI3U XUMUKU C
APYTUMU HayKaMmK, PacKpbiBalOT €& pofib B MO3HABATE/IbHOW M MPaKTUYECKOM
AeATeNIbHOCTU 4efioBeka, CroCOBCTBYHOT BOCMMTAHUIO YBaXKEHUS K Mpoueccy
TBOPYECTBa B 06/1aCTU TeOPUN N MPAKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
Npo6nemax, CBSi3aHHbIX C XUMWEN, KPUTUYECKM OCMbICAMBATb WMH(OPMaLMo K
NPUMEHATL €& [ANA MOMOMHEHWUA 3HAHWIA, pPeLIeHNs WHTENNEKTYaslbHbIX |
3KCMNepPUMEHTa/IbHbIX MUCCMef0BaTeNbCKMX 3afay. B uenom cogep)kaHve y4ebHoro
npeaMeta  «XUMUS»  [1aHHOTO  YPOBHS  M3YYEHMSI  OPMEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06y4arOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI A1 MOHWMaHUSA
(hnnococknx maen, TakMx Kak: maTepuasbHOe eAMHCTBO HEOpPraHM4yeckoro wu
OpraHM4yeckoro mwupa, 06YCNOBNEHHOCTb CBOWCTB BELECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX ABMEHUA MYTEM 3KCNEepUMeHTa U
PeleHNs NPOTMBOPEYMIA  MeXAY HOBbIMM  (hakKTaMu U TeopeTUYeCKUMU
NpeanocbINIKaMy, 0CO3HaHME POM XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6em, a
TaKXXe Npo6siem cOepexxeHnsi 3HEPreTUYECKNX PecypcoB, Cbipbsi, CO34aHNS HOBbIX
TEXHO/OMMIA 1 MaTepnanos.

B nnaHe peweHus 3agad  BOCMMTaHMS, pasBUTMS UM coumamsaumm
obyvaloLMxca MPUHATbIE MPOrpammoin Mo XUMWUM NOAXOAbl K OMpefesieHnto
COAEPXaHWA W MOCTPOeHMs npeaMeTa npeaycmaTpuBatoT — (hOpMUPOBaHMNE
YHMUBEPCA/IbHbIX  YYEOHbIX [AENCTBMIA, WMeloWmMX 6a30BOe 3HayeHMe A
pas/INyHbIX BWAOB [EeATENbHOCTW: pelleHns npobnem, MNOucka, aHaimsa W
06paboTKM MH(oPMaLUM, HEOOXOANMBIX NS NPUOOPETEHNSA OMNbITa NPaKTUYECKON
N UCCNefoBaTeIbCKON [AesSATeNbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHUM
XVIMUW.

B npakTvke npenogaBaHMsi XMMUM KaK Ha YPOBHE OCHOBHOFO OOLLEro
06pa3oBaHns, TakK U Ha YPOBHe cpeaHero obLero obpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM Leneln W3ydyeHns npeaMeTa HarnpaBneHuem
MepBOCTENEHHOW 3HAYMMOCTU TPALMLMOHHO MPU3HAETCA (POPMMPOBaHME OCHOB
XMMUYECKOW HayKM Kak 061acTU COBPEMEHHOro ecTeCTBO3HaHWA, MpaKTMyeCcKoi
[eATeNIbHOCTN YeNoBeKa M Kak OA4HOro M3 KOMMOHEHTOB MUPOBOM Ky/bTypbl. C



METOMYECKON TOYKM 3pEeHUs TakoW MOAXOA K OMpefeseHuto Leneil nu3yvyeHus
npegmeTa ABMSETCA BMNOJHE ONpPaBAaHHbIM.

CorfacHO [aHHON TOYKe 3PeHMs TNaBHbIMU LENAaMyU U3ydeHus npeamMeTa
«XnMuna» Ha 6a30B0oM ypoBHe (10 —11 K/1.) ABNA0TCA:

o (hOpMUpPOBAHME  CUCTEMbI  XUMWYECKMX 3HAHWUMA  KaK  BadKHeWLUeW
COCTaB/AOLLEN eCTECTBEHHO-HAYUYHOW KapTWUHbI MMpPa, B OCHOBE KOTOPOM
nexkat K/oYeBble NOHATUA, PYyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUM XUMUMK,
OCBOEHME fi3blKa HayKW, YCBOEHME W MOHWMaHWe CYLUHOCTM AOCTYMHbIX
06006LeHNI1 MMPOBO33PEHYECKON0 XapaKTepa, 03HaKOMJIEHWE C UCTOpUeEN
NX Pa3BUTUSA N CTAHOB/IEHUS;

o (hopMMpOBaHME 1 Pa3BUTME NPEACTABNEHNI O HayUHbIX METOAAX MO3HAHWS
BELECTB M XMMUYECKUX peakunil, Heob6XOAMMbIX ANns NpUoBpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SABMIEHUMN,
MMEIOLLMX MECTO B NPUPO/E, B NPaKTUYECKOW N MOBCEAHEBHOM XXMN3HU;

e pasBuTVE YMEHUI N CNOCOBOB AeATENIbHOCTHU, CBA3aHHbIX C Hab/IOAeHVEM U
OObACHEHMEM  XMMMWYECKOTO  3KCMEPUMMEHTa, COGMAEHMEM  NpaBui
6e30MacHOro o6paLleHns ¢ BeLeCTBaMM.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTrKa Leneid U 3a4a4 U3yyeHus
npegmeTa B Nporpamme no XMMUKN YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUOPMTETaMI B CUCTEME CpefHero obuiero obpasoBaHus. CerogHs B
npenofjaBaHWM XUMMM B OONbLUE  CTeneHW  OTAAETCH  MpeanodTeHue
MPaKTUYECKOW KOMMOHEHTE COAEepPXaHUS OOy4YeHUs,, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LL,e06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (YHKUMOHa/bHOW FPaMOTHOCTbIO, TO €CTb crnocobamun u
YMEHUAMU aKTUBHOIO MOMYYEHMSI 3HAHWUIA U NPUMEHEHUS UX B PeanbHOM YXN3HU
ANS PELLIEHNS NPAKTUYECKMX 3aau.

B cBA3M C 3TUM npu u3ydeHUU npegmeta «XUMUA» SOMUHMPYHOLLLEE
3Ha4yeHne NPMOBPETAIOT TaKme LeNn 1 3aaydm, Kak:

afantayms oby4arolmxca K YCnoBusaM AMHaAMUYHO Pas3BMBaKOLLIErOCsa MUpa,
(hopMMpOBaHMe  WMHTENNEKTYa/lbHO  pasBMTOM  JIMYHOCTM,  TOTOBOM K
CaMo06pa30BaHNIO, COTPYAHUYECTBY, CaMOCTOSTENbHOMY MPUHATUIO FPAMOTHbIX
PEeLLEHNI B KOHKPETHbIX XXMU3HEHHBIX CUTYaLMaX, CBA3aHHbIX C BELLEeCTBaMU N MX
MPYMEHEHMNEM;

(hopmMpoBaHMe Yy  0OY4arOLIMXCA  KAKOUYEBbIX HaBblIKOB  (K/HOYEBbIX
KOMMETEHUMI), UMEKLWMX YHUBEPCA/IbHOE 3HayeHWe A9 PasINYHbIX BWAOB
[EeATeNIbHOCTU: peLLeHns npobnem, Noucka, aHaimsa 1 06paboTkM MHGOopPMaLnK,
HEO6XOAMMBIX AN1f NPUOGPETEHUST OMbiTa [AesATeNbHOCTW, KOTOpas 3aHMMaeT
Ba)KHOE MEeCTO B MNO3HAHUM XUMUW, a TakKxke [N OUEHKU C MNO3ULMiA



9KONOrnyecKoin 6e30MacHOCT XapakTepa B/IUSHUA BELWECTB U XUMUYECKUX
MPOLLECCOB Ha OpraHM3M YesioBeka 1 MPUPOSHYIO Cpedy;

pa3BMTMEe NO3HaBaTeNbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX UM TBOPYECKUX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMWUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMM, UCNO/b30BaTb
COBPEMEHHbIEe MH(OPMaLMOHHbIE TEXHOMOTUI 1A MOUCKA WU aHann3a y4ebHon v
Hay4YHO-MOMNYSPHON MHPOPMALMM XMMNYECKOTO COLEPXKaHWS;

(hopmmpoBaHMe 1 pasBuTHE Y 06YHatOLMXCA acCOLMATUBHOIO 1 OrMYECKOro
MbILLINIEHUNS, HabNAATENbHOCTMN, COBPAHHOCTM, aKKYpPaTHOCTW, KOTOPbIE 0CO6EHHO
HEO6XOAMMbI, B YaCTHOCTW, MPW MNAaHWPOBaHWM W MPOBEAEHUN XUMUYECKOrO
9KCMEPUMEHTA;

BOCNUTaHWe Yy 00y4yaromxcad  YOeXXAEHHOCTM B FYMaHWCTUYECKOM
HanpaB/IeHHOCTU XUMWK, €8 BaXKHON PoOnn B PelleHWMn rnobanbHbIX Npobnem
paLyoHanbHOro NPUPOAOMNOb30BaHNSA, NOMNOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHUs MPUPOLHOro pPaBHOBECUSA, OCO3HAHWUA HeO6XOAMMOCTU BGepeXHOoro
OTHOLUEHUA K MpUpoge U CBOEMY 3[0POBbI0, a Takxe MpuobpeTeHNs OnbliTa
MCNONb30BaHUA MOJMTYYEHHbIX 3HAHWWA AN NPUHATUS TPaMOTHbLIX PeLUeHnA B
CUTYaLUAX, CBA3AHHbIX C XUMUYECKUMU SABNEHUSMMA.

B yuyebHOM nnaHe cpeaHero o6ulero 06pasoBaHUs npeameT «XUMUS»
6a30B0Oro ypoBHS BXOAMT B COCTaB NpeAMeTHON 061acT «ECTeCTBEHHO-HAYUHble
npeameThbI».

OO6LLee YMCno YacoB, OTBEAEHHbIX A1 U3yUYEeHMst XUMUW, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasoBaHus, cocTaBnseT B 10 knacce — 34 vaca (1 vac B
HeZento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

MpegMeT OpraHMYecKon XMMUN: e€ BO3HNKHOBEHWE, Pa3BUTME M 3HAYeHMe B
MONYYEHUM HOBbIX BELLECTB M MaTepuasioB. Teopus CTPOEHUA OpraHnYecKunx
coeamHeHunin A. M. bByTnepoBa, eé 0CHOBHbIE NON0XeHUA. CTPYKTYpHble PopMy/ibl
opraHuyeckux Bewects. [omonorusa, wusomepusa. XuUMUYecKas CBA3b B
OpraHNYecKnx COeIMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaB/eHne 0 KnaccurKaumMm opraHMYeckux BelLecTB. HomeHknatypa
OpraHN4YeckUx COoefuHeHW (cucTematmyeckas) W TpUBMa/IbHblE Ha3BaHWS
BaXKHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYeCcKnX BELLECTB.

JKCNepMMeHTa/IbHbIE MeTOAbl M3Y4YeHWUS BeWEeCcTB W WX NpeBpaLleHNii:;
O3HaKOM/lIeHMe C o6pasuaMn OpraHUYecKMx BeLLecTB W MartepuvaiamMmyv Ha UuX
OCHOBe, MOZe/NMpoBaHNe MOJIEKY/T OpraHMYecKMxX BeLLecTB, HabMogeHne U
onncaHve AeMOHCTPaLVOHHbLIX OMNbITOB MO NpeBpaLLeHNo OpraHMYeCcKnX BeLLLECTB
Npwn HarpesaHUn (NnasneHne, 00yrIMBaHNe U ropeHue).

Yriesoaopoasl

AJlKaHbl: COCTaB W CTPOEHWe, FOMOMOrMyeckuin psg. MetaH U 3TaH —
npocTeilume NpPeAcTaBUTENN ankaHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss U TOpPeHus), HaxoXaeHue B MpuUpoge, Mony4deHue W
NPUMEHEHMe.

AJIKEHbI: COCTaB W CTPOEHWE, FOMOIOMMYECKNA Psd. DTUIEH WU MPONUIeH —
NpocTeiilume NPeAcTaBUTENN anKeHOB: (M3MYECKMe U XMMUYECKMe CBOMCTBA
(peakuymm  rnapupoBaHUs, raNOreHMpPoBaHUs, ruaparauun, OKUCIEHUS U
nonvMmMepusaLmmn), nNofyvyeHme n NpuMeHeHue.

AnkagueHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWe, BaXHenLIne
XMMUYEeCKMe CBOWCTBA (peakumsi nonvmMepmsauun). MonyyeHne CUHTETUYECKOrO
KayuyKa 1 pe3uHbl.

ANKWHBI: COCTaB M 0COBEHHOCTN CTPOEHMS, FOMONOIMYECKUIA psag. ALETUIEH
— MNPOCTEALIMIA NpeacTaBUTENlb aNKMHOB: COCTaB, CTPOEHWe, (M3nYecKue W
XMMUYECKNe CBOMCTBA (peakuuu rmapurpoBaHus, rasioreHnpoBaHns, rugparaumm,
ropeHuns), nosly4yeHre N NPUMEHEHMe.

ApeHbl. BeH30/1: cocTaB, CTPOeHMe, (IM3MYeCKMe U XUMUYECKMe CBOICTBA
(peakuuy rasioreHNpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHue. Toryon:
cocmae, cmpoeHrue, d)u3uqecm¢e u XumuyecKue ceolcmea (peam;uu
cajloceHUposarnus u Humpoeaﬂuﬂ), nojayyenue u npumeHenue. TOKCUYHOCTb



apeHoB. [eHeTWyecKasa CBA3b MeXAy Yrnesofopojamu, MpuHagnexawumm K
pa3/IMyYHbIM Knaccam.

MpupoaHble UCTOYHUKW YrneBOAOPOAOB. [MpUPOAHbIA a3 U MNOMyTHble
He(hTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTkn HegTn:
MeperoHKa, KPeKUHr (TepMUYECKUA, KaTaIMTUYECKUin), nuponns. [poayKTbl
nepepaboTKN HeTH, UX NPUMEHEHME B NPOMbILLIIEHHOCTU U B ObITY. KamMeHHbII
Yrosib 1 MPOAYKTHI ero nepepaboTKu.

AKCnepMMeHTalbHbIE MeTOAbl W3Y4YeHWs BeLEeCTB W WX MNpPeBpaLLeHNii:;
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykoB W Pe3uHbl, KOMIeKLMK
«HepTb» U «YTOMb»,  MOAENMPOBaHWE  MOJSIEKYN  YrN1eBOAOPOAOB U
rafloreHoNPOM3BOAHbIX, NPOBeLeHMEe NPaKTUYeCKOW pPaboTbl: NOMyYeHUe aTuneHa
N U3YyYEeHME ero CBOWCTB.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumm (Maccbl, 00bEMa,
KO/IMYecTBa MCXOLHOr0 BeLLEecTBa MM NPOAYKTa peakuuu Mo U3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xammue opranndecKkue coeMHEHMsI

MpefencHble O4HOATOMHbIE CNUPTLlL. MeTaHON W 3TaHON: CTPOEHMe,
(m3myeckne M XUMWYECKME CBOWCTBA (peakumnm C aKTUBHbIMK MeTasinamu,
raJioreHoBOAOPOAaMM, TOpPEHUE), NPUMeEHeHVe. BoLOpPOAHblE CBA3N  MeXAy
MosieKyiamy cnupToB. [eicTB1e MeTaHOMa U 3TaHO/1a Ha OpPraHmn3m YenoBeka.

MHOroatoMHble  CMPTbl.  ITWIEHT/IMKObL W T/INLUEPUH:  CTPOEHME,
(m3myeckne W XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LUE/IOYHbIMM
MeTa/l/laMK, KayeCTBEHHasi peakuusi Ha MHOroaTOMHble CnupTbl). [elcTBue Ha
opraHu3m yenoseka. [MpuMeHeHWe rAvLepUHa U 3TUIEHTIMKONS.

®eHOoN: CTPOeHWe MONEKYNbl, (U3NYECKME W  XMMUYECKMe CBOWCTBA.
ToKcnyHoCTb (heHona. MNprmeHeHWe (eHona.

Anbflernibl N kemownwv. PopManbAerng, auetasbierni:  CTPOeHWUe,
(M3nyeckne N XMMMUYECKMe CBOMCTBa (peakuum OKUCIEHWUS UM BOCCTaHOB/IEHUS,
KayeCTBEHHbIe peakuuun), NolyvyeHne 1 NpYMeHeHNe.

O[HOOCHOBHbIe MpefenbHble  KapObOHOBble  KWUCMOTbl.  MypaBbUHas WU
YKCYCHasi KUC/MOTbI: CTPOEHWe, (IM3NYECKMe N XMMUYECKMe CBONCTBa (CBOICTBA,
obLme Ana Knacca KACNOT, peakuma atepudunkalmmn), nofyvyeHe n npuMeHeHme.
CTeapnHOBas 1 0feMHOBas KUC/OTbl Kak MpPeAcTaBuTeNIM BbICLLUMX KapOOHOBbLIX
KNCMOT. Mblfia Kak COMM BbICLLIMX KapOOHOBBIX KMC/IOT, X MOIOLLEe [eiCTBYE.

CnoxHble 3upbl Kak MpPou3BOAHbIE KapOOHOBBLIX KUCIOT. [mnaponus
CNOXHbIX 3¢MpoB. XKupbl. 'Maponm3 XmMpos. NprmeHeHKe XNPoB. buonormnyeckas
POJIb XXNPOB.




Yrneeogbl:  coctae, Knaccugumkauus  yrnesogos  (MOHO-, Au- U
nonmcaxapugbl). IMOKo3a — NPOCTeNLMIA MOHOCaxXapua: 0CO6EHHOCTU CTPOEHWS
MOSIEKY/bl,  (PU3NYEeCKMe W XMMUYeCKue CBOWMCTBa  (B3aMMOAENCTBME C
rugpokeugom mean(ll), okucreHne amMmMmumadHbIM pacTBopoM okcmuga cepebpa(l),
BOCCTaHOB/IEHME, OPOXeHWe T[/IH0KO3bl), HaxOXXAeHVe B MNPUpoAe, NPUMEHEHNE,
bronornyeckas ponb. PoTocuHTe3. PPyKTO3a KakK N30Mep T/IHKO3bl.

Kpaxman n uenntonosa Kak npupogHole nonvmepsl. CTpoeHre Kpaxmana u
LUennonosbl. du3nyeckme N XMMUYECKME CBOWCTBA Kpaxmana (rvgposius,
KayeCTBEHHas peakums ¢ MOL0M).

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLeHnii:;
NpoBefeHve, HabMoAeHe U OonucaHue [LeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, KauyeCTBEHHble peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHOo/fa
okcngom megu(ll)), MHOroatomHbIX CrMPTOB (B3aMMOLENCTBME TNULEPUHA C
rugpokeugom megu(ll)), anbaerngos (OKUCNeHWE aMMUaYHbIM PacTBOPOM OKCuaa
cepebpa(l) n rugpokcngom wmeau(ll), B3ammoAenCTBME Kpaxmana C WOAOM),
MpoBeaeHVe NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacyéTHble 3ada4n.

BbluncneHns nNo ypaBHEHUIO XUMUYECKOM peakumm (Maccbl, 00bEMA,
KONMYecTBa UCXOQHOr0 BeLecTBa MAM NpPoAyKTa peakumn no U3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY OA4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

A30TCOAepXKaLlme opraHnyeckmne CoefUHeHS.

AMUWHOKMCNOTbI KaK aM(POTepPHble OpraHNYeckne coeguHeHns. dusmyeckme
N XUMWYECKME CBOICTBA aMMHOKWUCMOT (Ha npumepe rnvumHa). bruonornyeckoe
3HayeHne aMmMHOKMCAOT. MNenTuapl.

Benkn Kak NpUpoOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHUs. [lepBuYHas,
BTOPMYHAs W TpeTMYHas CTPyKTypa 6enikoB. XMMUYeCKuMe CBOICTBa OesKOB:
rMAPoONN3, fleHaTypauus, KayeCcTBeHHbIe peakumn Ha Genku.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB W WX MNpeBpaLleHNiA:;
HabMoeHe N ONMcaHNe AeMOHCTPALUMOHHBIX OMbITOB: AeHaTypauns 6enkoB rnpu
HarpeBaHuu, UBeTHbIe peakuun 6e/KoB.

BLICOKOMOJIeKyJIﬂprIe COCJUHCHUA

OCHOBHbIE MOHATUA XUMWUW BbICOKOMOEKYNAPHbIX COeAMHEHUIA: MOHOMep,
nonmMmep, CTPYKTYpPHOE 3BEHO, CTeMeHb NOANMMEPU3aLMN, CPEAHAS MOMEKYNSpHas
macca. OCHOBHble MeETOAbl CUHTE3a BbICOKOMOJEKY/NAPHbLIX COEAUHEHUIA —
nosimmepu3aLms 1 NoIMKOHAeHcaUms.

SKCneprMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUi:
O3HaKoM/IeHMe ¢ obpasuamy NPUPOAHLIX U UCKYCCTBEHHbLIX BOIOKOH, MacTmacc,
Kay4yKOB.

MexnpeLMeTHble CBA3N.



Peannsauuns MmexxnpeaMeTHbIX CBA3EN NPU U3YyYeHUN OPraHNYecKom XMMun B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMOSb30BaHME KaK OOLMX €eCTeCTBEHHO-
HaY4HbIX MOHATWUW, TaK U MOHATUIA, ABNAIOWMXCA CUCTEMHBIMU 19 OTAENbHbIX
NpeAMEeTOB eCTECTBEHHO-HAYUYHOI 0 LMK/A.

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHWE, HAYYHbIW (PaKT, rmnoTesa,
3aKOH, Teopusi, aHa/in3, CUHTe3, Knaccugukaums, nepuoanMyHoCTb, HabnoLeHNe,
N3mMepeHne, IKCNepUMeHT, MOAeNNPOBaHNE.

du3mka: Marepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyNa,
3HEPreTMyeCcKU YpOBEHb, BELLECTBO, Teno, 00BLEM, arperaTHoe COCTOSHME
BeLLeCcTBa, (DM3nYecKmne BENMYUHBI N eANHULLbI UX U3MEPEHNS.

Buonorus: knetka, opraHusm, oGuocdepa, 0O6MeH BeELLECTB B OpraHu3Mme,
(bOTOCUHTE3, OMONOrMYeCKN aKTMBHble BellecTBa (6enku, YrneBoAbl, >XUPbl,
(hepMeHTbI).

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcsl.

TexHonorns: nuuesble MNPOAYKTbl, OCHOBbI PauMOHaIbHOrO  MUTAHWUS,
MOIOLLME CPeACTBa, /IeKapCTBEHHbIE M KOCMETMYECKME MpenapaTbl, MaTepuabl U3
NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA MNPOIPAMMBbI MO XUMWU
HA BASOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBNMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUA
obydarowmmmcs nporpamm  cpefHero o6Lwero 06pa3oBaHUsA  (IMYHOCTHBIM,
MeTanpeaMeTHbIM M MPeAMETHbIM).  Hay4YHO-MeTOAMYECKOM OCHOBOW  Ans
pa3paboTKN MaHMPyeMbIX Pe3y/ibTaToB OCBOEHMS MPOrpaMmm CpefHero o6Lero
06pa3oBaHus ABMSETCA CUCTEMHO-AEATEIbHOCTHBIN NOAXO0A,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKType
NINYHOCTHbIX Pe3ynbTaTOB OCBOEHMSI MpeameTa «XUMWsS» Ha YPOBHE CPeAHEro
06LLero 06pa3oBaHns BblgeNieHbl CNeaytoLLMe CoCTaBNAoLWMeE:

0CO3HaHMe O0O6Yy4aloLLMMNCS POCCUINCKOM FPaXKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTMHO, CAMOCTOSATENIbHOCTM U CaMOOMPeAeNEHNIO;

Ha/Mune MOTUBALMMN K 00YYEHNIO;

LiefieHanpaB/ieHHoe pPasBUTNE BHYTPEHHUX YOEXAEHWA IMYHOCTA HA OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XMW,

FOTOBHOCTb M CMOCOGHOCTb 06YYaloLWMXCA PYKOBOACTBOBATLCA B CBOEM
AEATENIbHOCTU LIEHHOCTHO-CMbICNIOBLIMM YCTaHOBKaMK, MPUCYLLMMU  LLENOCTHOM
CUCTEME XMMMNYECKOro 06pa3oBaHus;

Ha/Mumne NPaBOCO3HAHUA 3KOMOTMYECKON KyNbTypbl U CIOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL YXXM3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWUA MpeamMeTa «XWMUS» [OCTUralTCA B
eIMHCTBE YYebBHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBUM C
FYMaHUCTUYECKUMU, COLMOKY/bTYPHbLIMW, AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMM
N naeanamyv POCCUIACKOro rpaxaaHCKoro o6LlecTBa, MPUHATbIMU B 0O6LLECTBE
HOpMaMu 1 npasuiamyM  MOBeAeHUs,  CrOCOOCTBYHOLMMM  npoLeccam
CaMOMo3HaHWs, CamopasBUTUS W HPABCTBEHHOrO0 CTaHOB/EHUSA  JIMYHOCTK
0byyaroLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHWS npeaMeTa «XWMUSI»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYECKON AeATe/lbHOCTH
06yyaroLMxca No peasmsaumy NPUHATLIX B 06LLECTBE LIEHHOCTEN, B TOM YuC/e B
4acTu:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHUA 06YyYatOLLMMUCA CBOMX KOHCTUTYLIMOHHBIX NPaB U 0653aHHOCTER,
YBaXKEHUS K 3aKOHY 1 MPaBoNopsaKy;

NpeacTaBNeHUs O COUMaIbHbIX HOPMax W MpaBunax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FOTOBHOCTM K COBMECTHO TBOPYECKOW [eATeNbHOCTM MPU  CO34aHMK
y4YebOHbIX NPOEKTOB, pPelleHMn Yy4ebHbIX W Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHWUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W MNPUHUMATb MOTMBbI, HaMEpPEHWs, NOTUKY W
apryMeHTbl Apyrux npu aHanmse pasfivyHbIX BUAOB YHeOHOW AeATeNbHOCTY;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LLEHHOCTHOINO0 OTHOLWUEHMS K WCTOPUYECKOMY W Hay4YHOMY Hac/ieauto
OTEYECTBEHHOM XUMWUMW;

YB@KEHUS K MpoLeccy TBOpYecTBa B 006/1aCTM TEOPUM N MPAKTUYECKOro
MPUMEHEHUS XMUMUM, OCO3HAHWA TOrO, YTO AOCTUDKEHUA HAYKWU eCTb pesynbTar
LJIMTENbHBIX  HabMOAEHUA,  KPOMOT/IMBLIX  3KCMEPUMEHTa/IbHbIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;

MHTepeca WM MNO3HaBaTe/IbHbIX MOTMBOB B MOJIyYEHWW W MOC/EAYHOLLEM
aHa/n3e MHgopmaumMm o0 nepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHOM
XUMUW;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MOBELEHNS;

CMOCOBHOCTU OLEHMBATbL CUTYaLMK, CBA3AHHbIE C XUMUYECKUMW SIBNIEHUSMMU,
N MPUHMMATbL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACL HA MOPa/ilbHO-HPaBCTBEHHbIE
HOPMbI 1 LLEeHHOCTH;

FOTOBHOCTM OLEHMBaTb CBOE MOBeAeHMEe W MOCTYMNKU CBOMX TOBapuLlen ¢
MO3MLUMIA HPABCTBEHHbLIX M MPaBOBbIX HOPM W OCO3HaHWE MOCNeACTBUM 3TUX
MOCTYNKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e30MacHOro ob6pasa  XKWM3HW,
HeoOX0AMMOCTN OTBETCTBEHHOIr0 OTHOLLEHUS K COBCTBEHHOMY (hM3MYECKOMY W
MCUXNYECKOMY 3[10POBbLHO;

cobnofeHna npaswui 6e3onacHOro o6palleHWs C BellecTBamMu B ObITY,
MOBCEAHEBHOM XXMU3HU U B TPYA0BOW AeATENIbHOCTY;

MOHNUMaHMSA LEHHOCTM MpaBul  WHAVBUAYALHOTO U KOMJIEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLMAX, YTPOXKAIOLLMX 340P0BbIO U XKN3HW NOAEN;

0CO3HaHWA NOCNEeACTBUIA U HEMPUATUA BPeAHbIX MPuBbIYeK (YnoTpebneHus
aJIKorons, HapKOTUKOB, KYPeHNs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHWKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCC/ef0BaTe/IbCKOW
[eATeNIbHOCT,  OOLLEeCTBEHHO MO/ME3HON, TBOPYECKOW W Apyrux  Bupaax
[eATeIbHOCTY;

YCTAHOBKM Ha aKTUBHOE Yy4yacTve B pPeLIeHUM NpakTUYecKnMX 3ajad
coumanbHOM Hanpae/ieHHOCTM (B paMKax CBOEro K/acca, LLKO/bI);



MHTepeca K NpakTUYecKOMY M3yYeHUIO NPoeccuii pasiniyHoro poga, B TOM
ymncsie Ha OCHOBE MPUMEHEHUS NPeLMETHbIX 3HAHWIA N0 XUMUN;

YBXKeHUSA K TpyAy, NI0AAM Tpyaa v pesynbTatam TPYA0BON LeaTeNbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHAMBUAYa/IbHON  TPaeKTopum
obpa3oBaHus, Oyayllerd npoeccMm K peannsalm COBCTBEHHbIX YXM3HEHHbIX
M1aHOB C YYETOM JINYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMMUKN, UHTEPECOB U
NnoTpebHOCTEN 06LLECTBA;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

3KONOrMYECKM LenecoobpasHoro OTHOLLEHWS K NPUMpoAe, Kak WCTOYHUKY
CYLLLECTBOBaHNSA XXM3HW Ha 3eM/Ie;

MOHMMaHWSA TN106a/IbHOTO XapakTepa 3KOJIOTMYECKUX Mpob6nemM, BANAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOM 1 CoLManbHOM cpeapl;

0CO3HaHUS HeobXOAMMOCTU  MCMONb30BaHUA  [JOCTUDKEHUA XUMUKU  [ANs
PeLLEHNS BOMPOCOB paLyoHaibHOro NPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTUA  [ENCTBUIA, NPUHOCAWMX Bpef  OKpYXatoLlei
MPUPOAHOIA Ccpede, YMeHWUs MPOrHO3MPOBaTb HebnaronpuATHbIE 3KONOrMYecKme
MocnesCcTBUSA NPeAnpUHUMAaEMbIX AeACTBUIA U NpeLoTBpalaThb Ux;

HaIM4MA PasBUTOr0 3KOSIOMMYECKOr0 MbILLMIEHNS, 3KONOrMYECKON KYNbTypbl,
onbITa AeATeNbHOCTH 3K0NOrMYECKOiA HanpaB/fIEHHOCTW, YMEHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHOM M COLMaNbHOM
MPaKTMKe, CMOCOOHOCTM W  YMEHUS aKTUBHO MPOTMBOCTOATb  MAEO0/0rUK
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

CPOPMMPOBAHHOCTN MUPOBO33PEHMS,, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUA HAYKM 1 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNeUUdUKN  XMUMUN KaK HayKu, OCO3HaHWA €€ ponv B
(hopMMPOBaHNM PaLMOHANIbLHOrO HAay4HOr0 MbIW/EHNS, CO3A4aHWN LENOCTHOrO
NpeacTaBNeHNs 06 OKPYXKatoLEM MUPE Kak O efMHCTBE NPUPO/bl U YENOoBEKa, B
MO3HaHMN MNPUPOAHBLIX 3aKOHOMEPHOCTENM W PelleHnn MpobiaeM CoxXpaHeHus
MPYPOAHOro paBHOBECUS,

y6eXXAEHHOCTM B 0CO6GOM  3HAYMMOCTM  XUMWUM AN COBPEMEHHOM
UMBMNM3AUMN: B €€ TYMaHWCTUYECKON HanpaBfeHHOCTM W BaKHOM ponn B
CO3JjaHNN HOBOI 6a3bl MaTepuanbHON KynbTypbl, PELLUEHUN FN06anbHbIX NPO6IEM
YCTONYMBOrO PasBUTMSI Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUECKOM, NULLIEBOW Y
3KOJIOTMYeCcKoin 6e30MacHOCTW, B PasBUTUM MeAWLMHbI, 06ecrneveHnn YCroBuia
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HU KaxX4Oro 4sieHa
00L1ecTBa;

eCTEeCTBEHHO-Hay4yHOW TPaMOTHOCTW: MOHWMaHWA  CYLHOCTU MeTOLOB
MO3HaHMS, MCMOMb3YEeMbIX B €CTECTBEHHBIX HayKaX, CMNOCOGHOCTW UCMO/b30BaThb



MosiydaeMble 3HaHWS 411 aHaM3a U 0OBACHEHWNA SBIEHUIA OKPYXKatOLLEro Mupa u
MPOUCXOAALLMX B HEM M3MEHEHWIA, YMeHUS enaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4HbIX (aKTOB M MMEILWMXCA faHHbIX C UeNbl  Moay4vyeHns
[AOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOATENIbHO WMCMO/b30BaTb XMMMUYECKME 3HaHUS NS
peLLeHns Npo6ieM B peaibHbIX XXM3HEHHbIX CUTYaLUNsX;

MHTepeca K NO3HaHWIO U UCCeA0BaTeNbCKON feATeNbHOCTHY;

FrOTOBHOCTM M CMOCOOGHOCTM K  HerpepbiBHOMY  00pa3oBaHuO U
camoo6pa3oBaHUIO, K aKTUBHOMY [MOJlyYEHUIO HOBBbIX 3HAaHWA MO XMMUU B
COOTBETCTBUU C XXM3HEHHbIMW NOTPEOHOCTAMU;

NHTEpeca K 0COGEHHOCTAM Tpyda B pas/MYHbIX cdepax npoheccuoHabHOM
[eATeNIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHUS Y4eOHOro npeamMeTa «XUmms» Ha
YPOBHE CpeAHero 06LLero 06pasoBaHNs BKIKOYAOT:

3HaYMMble AN (DOPMMPOBAHUA  MUPOBO33PEHMS  00Yy4aroLUXCS
MeXANCLMNIMHapHbIe (MeXnpeaMeTHbIe) 06LLeHay4YHble MOHATUS, OTpaxaroLme
LLeNNIOCTHOCTb Hay4YHOW KapTUHbI Mupa W Cneunpuky MeToLOB MNO3HaHWS,
MCNONb3YEMbIX B €CTECTBEHHbIX Haykax (MaTepws, BELLECTBO, 3HEPrus, SBIEHUE,
npouecc, CUCTeMa, Hay4HbIn hakT, NPUHLUMN, TMnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccnefoBaHve, HabnoLeHVEe, U3MEPEHUE, IKCTIEPUMEHT 1 ApyTrue);

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

PErynsiTuBHbIE), obecneynBatoLLme (hopmmpoBaHue (hYHKLMOHA/IbHOM
rPaMOTHOCTY U COLMaIbHOM KOMMNETEHLMM 06Yy4HatoLwmnxcs;
CMOCOBHOCTb obyyaromxcs 1CMOoMb30BaTh OCBOEHHbIE

MeXANCLMNIMHAPHbIE, MUPOBO33PEHYECKNE 3HAHWUA U YHUBEPCa/lbHble Y4ebHbIe
[eNCTBUSA B NO3HABATE/IbHOW M COLMaNbHOM NPaKTUKe.

MeTanpeAMeTHble pe3y/ibTaTbl OTPaXatoT OB/afEeHNE YHUBEPCASIbHbIMY
YYeOHbIMW  MO3HABATE/IbHbIMWA,  KOMMYHUKATUBHbIMU U PErynsaTUBHbIMU
AEeNCTBUAMMN.

OB.]Ial]eHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHI)lMI/I MO3HABATCJIBbHbBIMU
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATE/IbHO  (POPMY/NMpOBaTb M aKTyaiusmpoBaTb  npobnemy,
BCECTOPOHHE eé paccmaTpuBarh;

OnpefenaTb LUenu [eaTeNbHOCTW, 334aBafd MapaMeTpbl W KPUTEPUM KX
AOCTUDKEHUS, COOTHOCUTbL Pe3y nbTaTbl AesATe/IbHOCTU C MOCTaB/EHHbIMU LeNAMMU;

MCMOoMb30BaTb NPU OCBOEHWUM 3HAHWUWA MPUEMBI JTOTMYECKOTO MbILIEHNA —
BblAeNIATb XapaKTepHble MPU3HaKM MOHATWMIA M yCTaHaBAMBaTb MX B3aMMOCBS3b,



1CMO0/b30BaTb COOTBETCTBYHOLLME MOHATUA AN 06BACHEHUSA OTAENbHbIX (PaKTOB U
ABNEHUI;

BbIOMpPaTb OCHOBaHUA W  KpUTepuUn A8  KnaccuuKaumm Bewlects W
XUMUYECKNX peakLuii;

yCTaHaB/MBaTb MNPUYNHHO-CNEACTBEHHbIE  CBA3M  MeXAy M3y4aeMbIMu
ABNEHNAMU;

CTPOWUTbL JIOTUYECKMe paccyxieHus (MHAYKTUBHbIE, AefyKTVBHble, MO
aHanornn), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI M 3aK/THOUEHWS;

MPUMEHATb B MPOLIECCe NMO3HaHWUS, UCMO/b3yeMble B XMMUN CUMBOJINYECKIE
(3HakoBble) Mogenn, Npeobpas3oBbIBaTb MOAE/bHbIE NPEACTaBIEHNUSA — XUMUYECKUIA
3HaK (CMMBO/M) 3/MeMEHTa, XMMU4Yeckas qopMmyna, YpaBHEHME XUMUYECKOMN
peakuunm — Mnpu pelieHnn yyebHbIX MO3HaBaTe/lbHbIX W MPaKTUYECKUX 3afad,
MPUMEHATb Ha3BaHHble MO/e/bHble NPeACTaBNeHNS A/19 BbISBNEHUA XapaKTepHbIX
MPU3HAKOB N3y4aeMblX BELLECTB M XUMUYECKNX peakLni.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BflafeTb OCHOBaMM METOLOB HAy4YHOro MO3HAHWUA BELLECTB M XUMWUYECKNX
peakuuii;

(hopMynnpoBaTb LieNn 1 3afa4m UccnefoBaHns, UCMob30BaTh NOCTaB/IEHHbIE
M CamMOCTOATE/IbHO CQOPMY/IMPOBaHHbIE BOMPOCbI B KayeCTBE WMHCTPYMeHTa
MO3HAHWA N OCHOBbI A4/19 (hOPMMPOBaHKSA TUNOTE3bI MO NPOBEPKE NPaBUIbHOCTU
BbICKa3bIBAEMbIX CY>KAEHWI;

BfafeTb HaBblkaMW CaMOCTOSATE/IbHOTO MJIaHUPOBaHWUA U MPOBeAeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUS HabnoaTh 3a X040M
npouecca, CamOCTOATE/IbHO MPOrHO3MpPOBaTb €ro pesy/bTar, (POPMY/IMPOBaTb
0606LLEHNS N BbIBOAbI OTHOCUTENIHO AOCTOBEPHOCTY Pe3y/bTaToB UCCNeL0BaHNS,
COCTaBNATb 060CHOBaHHbIA OTHET O NPOAeNaHHOM paboTe;

npuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOW W MPOEKTHOM
[eATeNbHOCTW, MNPOSBAATL CMOCOOHOCTb W TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB peLleHNs NPaKTUYecKMX 3adad, MPUMEHEHUIO Pa3/INYHbIX
MeTO/0B MO3HaHWA.

3) pabora ¢ unpopmMaumeii:

OPUEHTMPOBATLCA B Pas3/IMYHbIX WUCTOYHUKAX MHGopMaumy  (HayyHo-
MonynspHas /fmMTepatypa XUMWYECKOro COAEpPXKaHus, CrpaBO4YHble NOCobus,
pecypcbl VIHTepHeTa), aHa/IM3npoBaTb MHJOPMaLUIO pas/inyHbIX BUAOB U (POPM
NpeLcTaB/eHus, KPUTUYECKM OLeHMNBaTb eé LOCTOBEPHOCTH 7
HENpPOTNBOPEYNBOCTD;



(hopMyIMpoBaTb 3anpocbl U NPUMEHATL Pas3/iMyHble METOAbI MpY MOUCKE Y
oTbope MHGopMaUuMKW, Heob6XoAMMOW ANA  BbINOMAHEHMS  Y4YeOHbIX  3aaad
onpefengéHHoro Tmna,

npurobpeTaTb OMbIT MCMNOMb30BaHWUSA MHKHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI 1 PasINYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYO  (hopMy  MpeAcTaB/eHNs
NHopMaLnn (CXembl, rpadnkm, AvarpaMmmbl, TabNULbI, PUCYHKN U ApYyTIre);

MCMOMb30BaTb Hay4yHbIM S3bIK B KayeCTBe CpeAcTBa npu pabote ¢
XVUMUYECKOW  MH(OpMaUMen: NPUMEHATb  MeXNpeaMeTHble  ((hn3nyeckume U
mMaTeMaTUYecKmne) 3Haku U CUMBOJIbI, (hOpMY/bl, ab6peBMaTypbl, HOMEHKIATYPY;

MCNonb3oBaTb W MNPeobpasoBbiBaTb  3HAKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsgHoCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3afjaBaTb BOMPOCHI MO CYLLECTBY 00CY»K4aemMoil TeMbl B X0fe Auanora u/mnm
AMCKYCCUKM,  BbICKa3blBaTb  WAen,  (hopMy/nMpoBaTb  CBOM  MPELI0XKEHUA
OTHOCUTE/IbHO BbIMO/IHEHWS NPELN0XEHHON 3a4auu;

BbICTYMNaTb C MNpe3eHTauMeil pe3ynbTaToB MO3HaBaTe/IbHOW [eAaTeslbHOCTH,
MO/y4YeHHbIX CAMOCTOATENNbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSHEHUN
XMMUYECKOr0 3KCreprMeHTa, NpakTUYecKoin paboTbl N0 UCCNEL0BaHNIO CBOWCTB
M3y4aemblX BELLECTB, peam3almmn y4ebHOro npoekTa u (hopmynmpoBaTb BbIBOAbI
Mo pesynbTaTtam MPOBeAEHHbLIX WCCNeAoBaHWUIA MyTEM COrnacoBaHus NO3ULMIA B
X0Ae 06CyXAeHNA 1 06MEHA MHEHUAMMN.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJIAATHBHBIMHA HeﬁCTBHHMH:

CaMOCTOSATE/IbHO MMaHMpoBaTb W OCYLLECTBNATbL CBOKO MO3HABATE/IbHYIO
[eATeNIbHOCTb, Ornpegenss eé uenM W 3afadu, KOHTPOAMpPOBaTb M MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii  anropuTm  AeNCTBUIA  NpU
BbIMO/IHEHNM  Y4YeOHbIX W WCCNefoBaTeNlbCKMX 3adad, BblouMpaTb Hambosee
3PQEKTMBHbIA CNOCO6 WX peleHnss ¢ YYETOM MOMYYEHUS] HOBbIX 3HAHWIA O
BELLECTBAX N XMMUYECKUX peakUmsiX;

OCYLLECTBNATb CaMOKOHTPO/b CBOEI [eATeNIbHOCTU Ha OCHOBE CamoaHa/In3a
N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

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

COPMUPOBAHHOCTb  MPEACTaBNEHUA O  XUMWUYECKOW  COCTaB/SOLLEN
eCTECTBEHHO-HaYy4YHON KapTWHbI MUpa, POAM XUMUW B MO3HAHUW  ABNEHUI



npupogsl, B  (DOPMUPOBAHUN  MbILWIEHUA U KY/NbTypbl  JIMYHOCTM, €é
(hYHKLMOHA/IbHON rpaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3atad
N 3KOMOrMyeckn 060CHOBAHHOIO OTHOLLEHWS K CBOEMY 3[40POBbIO U NPUPOLHOM
cpese;

BfafieHne  CUCTEMON  XMMMYECKUX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OCHOBOMofararoLme MoHATUS  (XMMWUYECKWMIA  3MIEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aTOMa, MOJeKy/a, BaSIEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, XMMNYECKas
CBA3b, CTPYKTYpHaa (opmyna (pasBépHyTas M COKpaléHHas), MO/b, MONSpPHas
macca, MOJIFPHbIA 00bEM, YrNepoAHbIA CKeneT, (YHKUMOHa/IbHas rpynna,
pagukas, U3omepusi, N30Mepbl, FTOMOSIOTMYECKUIA PSA, TOMOOrW, YrneBogopoabl,
KICNOPOA W a3oTcofepXaline COefMHeHMsi, MOHOMep, MOAMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/ISIPHbIE COEAMHEHNSA); TEOPUN N 3aKOHbI (TEOpPWUS CTPOEHUSA
opraHuyeckux Bewlects A. M. ByTniepoBa, 3aKOH COXpaHeHUs MaccCbl BELLECTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKUI $A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
neXawjme B OCHOBE MNOHMMaHWS MPUYUHHOCTU M CUCTEMHOCTU XMMUYECKUX
ABNEHWI, (HaKTOMOrMYecKMe CBeAEeHUs O CBOWCTBAX, COCTaBe, MONYYEHUN U
6e30MacHOM UCMO/b30BaHUN BaXKHEMLUMX OpraHU4YeckuX BeLLECTB B ObITy U
MPaKTUYECKOWN AeATeNbHOCTU YeNl0BeKa;

ChOpMMPOBAHHOCTb YMEHWIA BbISBNSATL XapaKTepHble MPU3HAKK MOHATUN,
yCTaHaBNMBaTb MX B3aMMOCBS3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUA MPU
OnucaHuM cocTasa, CTPOEHWSA U MPeBpaLLeHnin OpraHUYeCKUX COeAUHEHNI;

ChOpMMPOBAHHOCTb YMEHWUIA WUCMOMb30BaTb XMMUYECKYH) CUMBOMNKY [N
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (Pa3BEPHYTON, COKpaLLEHHOW)
(hopmMyn  OpraHMYecKMX BeLECTB W YpaBHEHUA  XMMUYECKUX  peakLui,
M3roTas/MBaTb MOZENN MOMEKY/T OpraHNYecKMX BELLECTB A1 WAMCTpauum mx
XMMUWYECKOI0 1 NPOCTPAHCTBEHHOIO CTPOEHNS;

COpMMPOBAHHOCTb YMEHMWIA YCTaHaB/MBaTb MPUHALNEXXHOCTb WU3YYEHHbIX
OpraHM4YecKMx BeLWECTB MO WX COCTaBy W CTPOEHWO K onpeaenéHHoMmy
Knaccy/rpynne coeamHeHuii  (YrneBogopoAbl, KUCNOpo4 W a30TcofepxKalive
COEAMHEHUNS, BbICOKOMOMNEKY/NAPHbIE COeAMHEHWNs), [faBaTb WM Ha3BaHUSA MO
cuctematuyeckor HomeHknatype (IUPAC), a Takxe NpuMBOAUTb TPUBUASIbHbIE
Ha3BaHWUsA OTAE/IbHbIX OPraHNYeckuUx BewecTB (3TWNEeH, MPONWUAEH, aueTWU/IeH,
3TUNEHTNINKONb, TAULUEPUH, (eHoN, dopmanbaernd, auetanbaerng, mypasbuHas
KNCOTa, YKCYCHas K1CNOTa, 0/1eMHOBas K1CI0Ta, CTeapuHOBas KUCOTa, M1H0KO033,
(hpYyKTO3a, Kpaxmarsi, Lensonosa, ruumH);

CPOPMMPOBAHHOCTL YMEHUS OMpPefensaTb BUAbl XUMWYECKON CBS3W B
OpraHMyecKnx CoeanHeHNAX (O4NHapHbIe N KpaTHbIe);



ChOpMUPOBAHHOCTL YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux Beulects A. M. byTtneposa 515t 06bSCHEHNS 3aBUCUMOCTU CBOWCTB
BELLLeCTB OT MX COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNA MacChl BELLECTB;

COpMMPOBAHHOCTL  YMEHWU  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hm3nyeckne N XMMUYECKMe CBOMCTBA TUMUYHLIX MPeACTaBUTENE Pas/INYHbIX
KNacCoB OpraHN4Yeckmx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMWeH, aueTUeH,
oyTaaveH-1,3, meTunéytagmeH-1,3, 6eH301, MeTaHON, 3TaHO/, 3TWUIEHT/INKO/b,
rNALEpVH, (DeHOs, aueTanbAerng, MypaBblMHas M YKCYCHas KWUCOTbI, T/1H0K03a,
KpaxmaJ, Le/intoso3a, aMMHOYKCYCHas KUCoTa), UANKOCTPUPOBaTb FrEHETUYECKYIHO
CBAI3b MeXAY HWMW YpPaBHEHUAMW COOTBETCTBYHOLMX XUMWYECKUX pPeakuuin ¢
1CMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn30BaTb UCTOUHUKN YTIEBOLAOPOLHOIO
Cblpbsi  (He()Tb, MPUPOAHbLIA ras3, Yrofb), Crocobbl WX nNepepaboTKn U
MpaKTU4ecKoe NpPMMeHeHNe NPOAYKTOB MepepaboTKu;

CPOPMMPOBAHHOCTL YMEHWIA NPOBOAUTL  BbIYUCNIEHUS MO XMMUYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/MMYeCTBa MCXOLHOMO BeLLecTBa WAM MPOAYKTa
peakuum no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOLHbIX
BELLECTB UM MPOAYKTOB peakLumu);

ChOPMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOM 3HAHUI 06 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMO/b3YEMbIX B XUMUM MPU U3YYEHUUN BELLECTB U
XUMUYECKNX ABNEHNI (HAabNoAeHNE, N3MEPEHME, SKCMIEPUMEHT, MOENMPOBaHME),
NCMOMb30BaTb CUCTEMHbIE XWMMWYECKME 3HAHWA AN MNPUHATUA pPeLleHuid B
KOHKPETHBbIX >KWU3HEHHbIX CUTYyaUMsX, CBSi3aHHbIX C BeLlecTBaMU W UX
MPUMEHEHUNEM;

CPOPMMPOBAHHOCTL YMEHWIA CO6MIOAATL NPaBu/Ia MoJb30BaHUA XUMUYECKOM
nocyaon m nabopaTopHbIM 0060pYyAOBaHMEM, a TakKXe npaBuia 06palleHus C
BelecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOMHEHNIO 1a60PaTOPHbIX
XUMMUYECKNX OMNbITOB;

CPOPMMPOBAHHOCTb YMEHWIA NAaHMPOBaTb W  BbIMOMHATD  XMMUYECKUIA
3KCNepuMeHT (npeBpaLleHns opraHMyYecKnx BeLLECTB NPU HarpeBaHuu, nosiyyeHune
3TWNEHA W W3yYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnyYecKmx
BeLLeCTB, AeHaTypauus GenkoB NPV HarpeBaHMW, LBETHble peakuuun 6eNnKoB) B
COOTBETCTBMM C MpaBuiaMuU TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U1 nabopaTopHbIM  060pYyAOBaHWEM, MPeACTaB/ATL pe3ysnbTarhl
XMMWUYECKOro 3KCrnepuMeHTa B (DOpPMe 3anucu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHMI KPUTUYECKM aHaIn3MpoBaTb XMMUYECKYHO
WH(OPMaLMIO, MONy4YaeMyrd M3 pasHbIX WCTOYHWMKOB (CpeAcTBa MacCOBOM
NHopmauun, IHTEpPHET 1 Apyrux);



ChOPMMPOBAHHOCTb ~ YMeHWIA  cobnofaTh  MpaBuia  3KOMOTMYeCKU
LleNiecoobpasHoro MNoBeAeHWs B ObITy W TPYAOBOW AEATENbHOCTM B LENsX
COXpaHeHUs CBOEro 3[10pPOBbSi U OKpPY)KaroLleid NpupoaHoli cpefpbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUS Ha >KMBble OPraHW3mbl OMPeAenéHHbIX OpraHNYecKux
BELLIECTB, MOHMMAs CMbIC/ MokaszaTens MAK, NOACHATb Ha NpumMepax Crocoobl
YMeHbLUEHVS U NPeoTBpaLLeHnss WX BPEeAHOro BO3AEWCTBMA Ha OPraHU3M
Ye/0BeKa;

NS 06YyYaroLMXCA C OrPaHWUYEHHbIMM BO3MOXHOCTSIMI 3[0POBbS: YMEHWE
NPUMEHSTb 3HaHUS 06 OCHOBHbIX [OCTYMHbIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKUX SBNEHWIA;

ONS CNenbiXx W CnaboBMAALIMX O0OYYaKOLIMXCA: YMEHWE WCMO/b30BaTh
PeNbeqHO-TOUEYHYO CUCTEMY 0603HaueHWiA J1. Bpaiins ans 3anmcy XUMUYECKMX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX CoeMHeHNn A. 3
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
2.1 MpeaenbHble yrnesofopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKaivieHbl, aNKNHbI
2.3 ApomMaTnyecKue yrnesoopoabl 2
24 MpypoaHbIe UCTOYHWKIM YTNEBOAOPOLOB U 3 1
nx nepepaboTka
WToro no pasgeny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeiuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfiernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesofbl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayyykun. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 MpeaMeT opraHNYecKom Xummn, eé 1
BO3HWKHOBEHWE, Pa3sBUTHE N 3HaYEHWE 01.09.2023
JlabopaTopHoe
Teopus CTPOEHUSA OPraHNYeCcKmX
2 coefimHeHunin A. M. byTneposa, eé 1 04- 060pyAoBaHHe Ha
A - VI BYTNEpoBa, 9.09.2023 6ase LeHTpa
OCHOBHbI€ MO0JI0XKEHNA
«TOuYKM pocTax»
MpeacTaBneHne o0 Knaccugukaumm
OpraHMYyecKux BeLecTs. HomeHKnaTypa 11-
3 1
(cucTematunyeckas) 1 TpUBUa/IbHbIE 16.09.2023
Ha3BaHWA OpraHMyecKnx BeLLeCTB
abopaTopHoe
AJIKaHbI: COCTaB N CTPOEHNe, 18- obopyfoBaHMe Ha
4 . 1
rOMO/IOrMYeCKUN pag 23.09.2023  6ase LeHTpa
«TOYKM pocTax»
5 MeTaH 1 aTaH — npocTeime 1 25-
npeacTaBUTeNN alkaHOB 30.09.2023
o 02-
6 AJIKEHbI: COCTaB N CTPOEHKE, CBOWCTBA 1 210.2023
ATUneH 1 NponuneH — npocTenLme 09-
7 1
npeacTaBnTeNn a/ikeHOB 13.10.2023
8 MpakTnyeckas padota Ne 1. «[Mony4yeHune 1 1 16- JabopaTopHoe




3TU/IEHA N U3YYEeHVEe ero CBOMNCTB» 20.10.2023  obopynoBaHue Ha
6asze LeHTpa
«TOYKM pocTax»
AnKaguneHol. bytagneH-1,3 n 93-
9 meTunéytagmeH-1,3. MonyyeHune 27 10.2023
CUHTETUYECKOIO Kay4yKa 1 pesunHbl
AJIKVHbI: COCTaB 1 0COBEHHOCTUN CTPOEHMS, 07-
10 romonormqevcmm pag. AueTuneH — 11.11.2023
NPOCTENLLINIA NPeACTaBUTENb &/IKUHOB
1 BbluncneHns no ypaBHeHNO XMMUYECKO 13-
peakumu 18.11.2023
12 ApeHbl: 6eH30/1 1 TONYO0s. TOKCUYHOCTb 20-
apeHoB 25.11.2023
NabopaTopHoe
13 ["eHeTMYecKan cBA3b Yr1eBoL0pOL0B, 27.11.- 0bopyaoBaHue Ha
npuHag/exalmx K pasfiMyHbIM Kiaccam 2.12.2023 6ase UeHTpa
«TOYKN pocTa»
MpupoLHbIe NCTOYHUKM YTIEBOLOPOLOB: 04-
14 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE 9.12.2023
rasbl, HepTb M NPOAYKTbI €& NepepaboTKm o
MpupoLHbIe NCTOYHUKM YTIEBOLOPOLOB: Naboparoproe
15 NPUPOAHBIA ra3 1 NonyTHbIE He(ITAHbIE 11- 060pyAoBaHye Ha
rasbl, He(hTb U NPOAYKTbI €€ NepepaboTKM 16.12.2023  base uenpa
) «TOYKM pocTa»
16 KoHTponbHas paboTta no pasaeny 18-
«YTNeBoAopoabI» 23.12.2023
17 MpenensbHble 04HOATOMHbIE CNUPTHI: 25-
METaHO/N 1 3TaHo/. BofopoaHas cBA3b 28.12.2023




MHoroaTtomHeble CNNPTBI. 3TUNEHTNTNKO/b U

09-

18 rMNLEPUH 13.01.2024
19 deHoN: CTPOEHUe MOSIEKYIbI, (hU3nNYecKue 15-
1 XMMUYECKUNEe CBOWCTBA, MPUMEHEHMe 20.01.2024
20 Anbfernapl: hopmanbaerng n 22-
aueTanbgeru. ALEToH 27.01.2024
91 O[IHOOCHOBHbIe NpefeNibHble KapboHOoBbIe 29.01-
KWCNOTbI: MypaBbMHasa U YKCYCHasA 3.02.2024
NabopaTopHoe
29 MpakTnyeckas pabota Ne 2. «CBoOICTBa 05- obopyaoBaHue Ha
pacTBopa YKCYCHOM KNCNOTbI» 10.02.2024  6a3e LeHTpa
«TOYKN pocTa»
CreapunHOBas 1 0/1eMHOBasA KUCNOTbI, Kak 12-
23 MpeLCcTaBUTeNN BbICLLIMX KAPOOHOBBIX 17.02.2024
Kucnot
JabopaTopHoe
24 Mblina KakK Co/v BbICLUNX KapOOHOBbLIX 19- obopyfoBaHMe Ha
KUCNOT, NX MOtoLLee AeCTBUE 24.02.2024  6ase LeHTpa
«TOYKN pocTa»
CnoxHble 3(hmpbl Kak Npov3BOAHbIE 26.02-
25 Kap6OHOBbIX KACNOT. MMAPONn3 CNOXHbIX 5 03.2024
agmpoB
26 YKupbl: rmaponus, npyMeHeHue, 04-
61onormyeckas posb X1pos 9.03.2024
YrneBogbl: cOCTaB, KnaccupumKkayms. Naboparoproe
27 BaxkHelLume npeacTaBUTeNN: rNOKo3a 11 060pyAOBaHHUE Ha
’ 16.03.2024  6a3e LeHTpa

(hpyKTO3a, caxaposa

«TOYKN pocTa»




28 Kpaxman v Lenntonosa Kak npupoAHble

18-

nosiMmepbI 22.03.2024
KoHTponbHas paboTa no pasgeny 01-
29 «Kuncnopopcoaepxalliye opraHn4eckue 1 6.04.2024
COEANHEHUA»
30 AMVHbI: METUNAMWUH U aHUIVH 1 o8-
' 13.04.2024
AMUHOKNCNOTbI KaK aM()OTepPHbIE Naboparoproe
15- obopyaoBaHue Ha
31 opraHnyecKue coeguHeHns, nx 1
20.04.2024  6ase ULeHTpa
oronorunyeckoe 3HaveHve. MenTuabl
«TOYKM pocTax»
32 Benkun Kak npupoaHble 1 22-
BbICOKOMO/IEKYNAPHbIE COEANHEHUA 27.04.2024
33 OCHOBHbIe NOHATUA XUMU 1 29.04.-
BbICOKOMOJIEKYNAPHBIX COEANHEHNIA 4.05.2024
OCHOBHbIE MeTO/bl CUHTE3a 06-
34 BbICOKOMO/IEKYNAPHbLIX COeANHEHNIA. 1 11.05.2024
MnacTMacchl, KaydyKu, BOIOKHa
OBLEE KOMMYECTBO YACOB INO 34

NMPOIrPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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