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NHOACHUTEJIbHASA 3AIIMCKA

Mporpamma nNO XWMWUA Ha YPOBHE CpedHEro o6ulero o6pa3oBaHNA
paspabotaHa Ha ocHoBe ®defepasbHOr0 3akoHa OT 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(befepasibHOM 06pa3oBaTe/IbHON MporpaMMbl cpefHero o6ulero obpasoBaHus
(®OMN  COO), npeactasneHHblx B dPefepasibHOM  rOCYAAPCTBEHHOM
obpaszoBatesibHoM cTaHgapte COO, ¢ y4yétom KoHuenuuMu npenogaBaHUs
yyebHOro npeamMeTta «XunmMus» B 00pa3oBaTe/IbHbIX OpraHn3aumax POCCUICKON
degepaunn, peasiM3yoOWMX OCHOBHble 06pa3oBaTefibHble MNPOrpammbl, WU
OCHOBHbIX MOJIOXeHNin «CTpaTern pasBUTUSA BOCMUTaHWA B PoccuiicKoi
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [MpasuTtensctea PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAO0B K pa3paboTKe NporpaMmbl MO XMMUKW, K ONpeaeneHuto
06LLel cTpaTern obyyeHns, BOCNUTaHMS 1 Pa3BUTUSA 0OyYatoLLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xumma» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUeNTyasbHble nonoxeHna ®rOC COO o B3aMMOOOGYCMOBNEHHOCTU LeNen,
COflepXKaHus, pe3ynbTatoB 00y4veHUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnoslyyaemoe BbIMYCKHMKaMM
06Le0bpa3oBaTe/ibHOM  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YaCTbio KX
o6bpa3oBaHHOCTU. OHO CAYXUT  3aBepLlaloWMM  3TanoM peaimsaumy  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IHOUYEBbIX LEHHOCTEN, MPUCYLLNX
LIeNIOCTHOW CUCTEME XMMWYECKOro o06pas3oBaHus. 3TW  LEHHOCTM KacatoTCH
MO3HaHMS 3aKOHOB MPUPOAbI, POPMMUPOBAHMSA MUPOBO33PEHNSA U 06LLEN Ky/bTypbl
YesioBeKa, a TakKXe 3KOMOrnmyecku 06OCHOBAHHOIO OTHOLUEHUS K CBOEMY
30POBbI0 1 MPUPOAHOA cpefde. PeanusyeTca XuMMU4YecKoe 06pasoBaHue
0byyatoLLMXca Ha YpoBHe cpefHero o6bulero obpasoBaHMs CpeacTBaMu y4eOHOro
npegmeta «XUMUs», COAEPXaHMe W MNOCTPOEHMe KOTOPOro OnpefeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeuudUKN HayKu XUMWUW, €€ 3HaYeHns B
MO3HaHUWM NPUPOAbI U B MaTepuanibHON >KM3HM OOLLECTBA, a TakKXe C YYETOM
06WKMX Ueneln u MNPUHUMNOB, XapaKTepusylowmX COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obLuero obpasosaHus B Poccuiickoi deaepauun.

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BKNag B (hopMUpOBaHME pauyoHasibHOr0 Hay4YHOro MblLLIEHNS,
B CO3[aHune Le/loCTHOro NpefcTaBieHns 006 OKpyXKatoLleM MUpe Kak O efUHCTBe
MPUPOLbl 1N 4YenoBeKa, KOTOpoe (DOPMUPYETCA B XMMWUM HA OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBONCTBAMW U BO3MOXKHBIMU 061aCTAMU NPUMEHEHUS.

TecHO B3aMMOfENCTBYSA C APYrMMU eCTECTBEHHbIMM HayKaMu, XUMUSA cTana
HEOTbEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/I0BUEM YCNELLHOr0
Tpyfa W XXU3HU KaXKAOro uneHa obuiectBa. COBpeMeHHas XMMUA Kak Hayka



co3ujaTenibHas, KaK Hayka BbICOKMX TEXHOJIOTWUI HampaB/fieHa Ha peLueHune
rnobasibHbIX NPO6/MEM YCTOMYMBOrO Pa3BUTUS 4YeNOBEYECTBA — CbIPbEBOM,
3HEPreTMYECKO, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[0P0BbS.

B cooTtBeTcTBUM C OOWMMW LENsMU U MPUHUMNAMA CPefHero 0oOLLero
o6paszoBaHus cofepxkaHune npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3yyYeHns) OPUEHTMPOBAHO MPENMYLLECTBEHHO Ha OOLLEKYNbTYPHYH MOArOTOBKY
obyyvatoLmxca, HeobXxoAMMYKO MM AN BbIpabOTKM  MUPOBO33PEHYECKNX
OPWEHTUPOB, YCMELIHOrO BK/IKOYEHUS B KWU3Hb  COUMYMA, MPOLO/DKEHUSA
06pa3oBaHuns B pa3/IMYHbIX 061aCTAX, He CBA3AHHbLIX HENOCPEACTBEHHO C XUMUEN.

CocTaBnslowMMN  npeameTa  «Xumus»  SBNAIOTCS  6a3oBble  KypCbl —
«OpraHuyeckas xumusi» nM «O6Was M HeopraHMyeckas XWMUSA», OCHOBHbIM
KOMMOHEHTOM COZepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAYKWU: cUCTeMa
3HaHWI MO HEOPraHMYeCKOW XUMUK (C BKNKOUYEHMEM 3HAHWUIA U3 OBLLIEA XUMUK) W
OpraHn4eckon xnummu. PopMMpoBaHNe AaHHOW CUCTEMbI 3HAHWMI MPU U3YUEHUU
npegMeTa obecreynBaeT BO3MOXXHOCTb PacCMOTPEHMS BCEro MHOroobpasus
BELLIECTB Ha OCHOBE OOLLIMX NOHATWIA, 3aKOHOB 1 TEOPUIA XUMUM,

CTpyKTypa codepXaHuna KypcoB — «OpraHu4yeckas Xumusa» n «O6uas u
HeopraHuyeckas XuMMusi» copmmpoBaHa B MNporpamme Mo XUMWU Ha OCHOBE
CUCTEMHOIO MOAX0A4a K W3y4YeHMIO Y4yebHOro matepuana u 06Yyc/oB/ieHa
MCTOPUYECKN  OOOCHOBAHHbIM  PasBUTMEM  3HAHWA  Ha  OMpefenéHHbIX
TEOPEeTUYECKNX YPOBHAX. Tak, B KypCe OpraHW4yeCcKon XUMUW BeLLeCcTBa
paccMaTpuBalOTCA Ha YPOBHE K/AaCCUYECKON Teopun CTPOEHUS OpraHUYecKmX
COeIMHEHW, a TakkKe Ha YPOBHEe CTEPEOXUMUYECKMX W  3NIeKTPOHHbIX
NpefcTaBfeHNA O CTpPoeHUWM BellecTB. CeefeHMss 06 WM3yvaeMbIX B Kypce
BelLlecTBax JatoTCA B pasBUTUM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6UONOrNYecKu
aKTUBHbLIX COeMHEHWA. B Kypce OpraHM4Yecko XUMWW MOMy4arT pasBUThe
chopMMpOBaHHbIE HA YPOBHE OCHOBHOrO 06LLEro 06pasoBaHUs MepBOHaYasibHbIE
NpeacTaBNeHNss 0 XUMUYECKON CBA3W, KNacCUPUKaLMOHHBIX NMpU3HaKax BeLLecTs,
3aBMCMMOCTU CBOMCTB BELLECTB OT UX CTPOEHWUS, O XUMUYECKOI peakL .

oA HOBbIM YrNOM 3peHuss B npeaMeTe «XWMUs» 6a30BOr0  YPOBHS
pacCMaTpuBaeTCs W3Y4YEeHHbIA Ha YPOBHE OCHOBHOrO 06LEro 06pa3oBaHUA
TEOPeTUYECKNA MaTepuan W (DaKTONOrMYecKne CBeAEHUS O BeljecTBax MU
XMMUYECKOM peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las 1 HeopraHu4yeckas
XUMUSA»  0Oy4valoWmMMca NpefoCTaBseTcd BO3MOXHOCTb 0CO3HaTb 3HaYeHue
MePUOAMNYECKOr0 3aKoHa C 0OLLETEOPETUYECKMX M METOAONOMMYECKNX NO3ULMNA,
rnyo)ke MOHATb WCTOPUYECKOE W3MEHEHMe (YHKUMIA 3TOM0 3aKoHa — OT
06006LatoLLEe A0 OOBACHAIOLLENA U MPOrHO3UPYHIOLLEN.

EanHas cuctema 3HaHWUA O BaXXHEWLUMX BELLLECTBaX, MX COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHUUN, & TAKXKE O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX MNPOTEKaHMA aononHaeTca B Kypcax 10 m 11 Knaccos
aNleMeHTaMM  COZEPXKaHUS, WUMEIOLMMUN  KY/bTYPO/IOTUYECKUIA U MPUKNaLHOM
XapakTep. OTW 3HaHWA CMOCOOGCTBYKOT MOHUMaHWMKO B3aMMOCBA3N XUMUM C
OPYTUMU HayKamK, PacKpbiBalOT eé posib B MO3HABATE/IbHOW M MPaKTUYEeCKOM



[eATeNbHOCTU YeNoBeKa, CMOCOOCTBYHOT BOCMUTAHUIO YBAXKEHUSA K MpoLeccy
TBOPYECTBA B 06/1aCTV TEOPUU U MPAKTUYECKUX NPUNOXKEHUA XUMWUK, NOMOratoT
BbIMYCKHUKY OPWEHTMPOBATLCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
Npobnemax, CBA3aHHbLIX C XMMWEW, KPUTUYECKU OCMbICIMBATb WH(OPMaLMo 1
MNPUMEHATL €& [ANA MOMOSHEHWUA 3HaHWIA, pPelleHNs WHTENNEKTYalbHbIX U
aKCNepuMeHTa/IbHbIX UCCNefoBaTeNbCKMX 3aaa4. B Lenom cogepxxaHve yyebHOro
npegMeta  «XUMUS»  [AHHOTO  YPOBHS  M3Y4YeHMS  OPMEHTMPOBAHO  Ha
(hopmmpoBaHMe Y 06y4aroLLMXCA MUPOBO33PEHUYECKO OCHOBbI A1 MOHUMaHWSA
(hnnocoPcknx maen, TakMx Kak: marepuasibHoe efMHCTBO HeopraHM4eckoro u
OpraHn4yeckoro Mupa, 00YC/IOB/IEHHOCTb CBOWCTB BeLLECTB WX COCTaBOM U
CTPOEHMEM, TMO3HaBaeMOCTb MPUPOAHbLIX ABMEHWA MYTEM 3KCMEPUMEHTA U
PeLleHnss MNPOTMBOPEUYNA  MeXAYy HOBbIMA  (DakTaMu W TEOPETUYECKMMMU
MpeanockIsIKaMy, 0CO3HaHME POSIM XMMUKN B PELLIEHNW 3KOIOTMYECKMX NPobsiem, a
TaKXXe Npob6siem coepexxeHnst 3HepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbIX
TEXHO/IOMNIA 1 MaTepunasos.

B nnaHe peweHns 3adad  BOCMWTaHWA, PasBUTUA W couManmnsaumm
obyyvaloLmxca MPUHATbIE MPOrpammoin Mo XUMWUM NOAXOAbl K OMpefesieHnto
COAEPXKaHWA W MOCTPOeHMs npeAMeTa MpegycMaTpmeatoT — (hOpMMpoBaHue
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30Boe 3HayeHWe A1
PasIMYHbIX BWAOB [AEATENbHOCTU: pelleHns npobneM, MNOWCKa, aHaun3a Wu
06paboTKM MH(opMaLMK, HEOOXOAMMbIX ANS NPUOBPETEHNSA ONbITa NPAKTUYECKON
N UCCNefoBaTeIbCKON [AesATeNbHOCTM, 3aHVMAOLLE BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npaktuke npenogaBaHUsi XMMUM KakK Ha YpPOBHe OCHOBHOr0O 06LLero
06pas3oBaHus, Tak 1 Ha YPOBHe cpefHero o6Llero obpasoBaHus, Npu onpegeneHmm
COAepXaTeNlbHON XapaKTepUCTUKN Liefeil U3ydeHuss npeameTa Hanpas/ieHVeM
MepBOCTENEHHOM 3HAYMMOCTU TPaLMLMOHHO MPU3HAETCA (POPMMPOBaHME OCHOB
XMMUYECKOM HayKM KaK 061acTU COBPEMEHHOro eCcTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNbHOCTN YesioBeKa M Kak O4HOM0 U3 KOMMOHEHTOB MUPOBOA KynbTypbl. C
METOMYECKON TOYKM 3pPEeHUs TakoW NOAXOL K OrMpefeneHutO Lenein m3yveHus
npeaMeTa AB/ISETCA BMOJIHE OnpaBLaHHbIM.

CornacHoO [aHHON TOYKe 3PEeHMst TNaBHbIMW LENAMU U3ydeHUs npeamMeTa
«XnMUs» Ha 6a308oM ypoBHe (10 —11 Ki.) ABNAKOTCA:

o (hOPMUPOBAHME CUCTEMbI  XMMWYECKMX 3HAHWUIA  KaK  BadKHeWLUeW
COCTaB/AIOLLEN eCTeCTBEHHO-HAYYHOW KapTWUHbI MUpa, B OCHOBE KOTOPOM
NeXxaT K/KYeBble MOHATUA, (PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHVE fi3blKa HayKW, YCBOEHWE W MOHUMaHWE CYLLHOCTW [AOCTYMHbIX
0600LLEHNIA MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMJIEHWE C UCTOPUEN
NX PasBUTUSA N CTAHOB/IEHUS;

o (hopMUpOBaHME W pa3BUTME NMPELCTaBIEHNA O HayYHbIX METOAAX MO3HAHUSA
BELLECTB M XMMUYECKUX peakunil, HeobXo4UMbIX A9 NPUOBpPeTEHNS
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKUX SABMEHWUNA,
NMEIOLNX MECTO B MPUPOLE, B MPAKTUYECKOW U MOBCEAHEBHOW XN3HW;



e Pa3BUTME YMEHWMIA N CNOCOBOB AeATENbHOCTU, CBA3AHHbIX C HAGMOAEHNEM U
OOBACHEHMEM  XMMWUYECKOrO  3KCMepUMeHTa, COOMIAeHVEM  MpaBusi
6e30nacHoOro obpaltleHus ¢ BeLLecTBamu.

Hapsagy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Lenei 1 3a4ad n3yyeHus
npegmeTa B Nporpamme no XMMUMK YTOYHEHa Y CKOPPeKTUPOBaHa B COOTBETCTBUM
C HOBbIMY MpuopuUTETaMK B CUCTEME CpefHero obuero obpasoBaHuns. CerogHs B
npenogaBaHMM  XUMUW B OOMbLUE  CTeneHW OTAAETCA  MPeArnoyTeHMe
MPaKTUYECKON KOMMOHEHTE COAepXXaHUs O0Oy4YeHUs, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLle06pa30oBaTe/lbHOW OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (PYHKUMOHa/IbHOW TPamMOTHOCTbIO, TO eCTb Ccrocobamu u
YMEHMAMMN aKTUBHOMO MOyYEHUSI 3HAHWIA U NPUMEHEHNA NX B PEasIbHOM YXMU3HU
AN peLleHns NpaKTUYecKnx 3agad.

B cBA3nM C 3TUM npu un3ydeHUU npegmeTa «XUMUS» LOMUHMPYLOLLee
3Ha4eHne NPMOBPETAIOT TaKue LeNn 1 3aaum, Kak:

aflantaumsa obydarowmxcs K ycnoBuaM AMHaAMUYHO pasBMBatOLLEroca Munpa,
(hopMupoBaHMEe  WHTENNEKTYa/IbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
caMo06pa3oBaHNto, COTPYAHUYECTBY, CaMOCTOATENbHOMY MPUHATUIO FPaMOTHbIX
PEeLLEHNA B KOHKPETHbIX XXM3HEHHBIX CUTYaUMaX, CBA3aHHbLIX C BeLLeCTBaMU N nX
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4arOLUMXCA  KNHOYEBLIX  HaBbIKOB  (K/THOYEBbIX
KOMMNETEHLMIN), MMEIOLWMX YHUBEPCA/IbHOE 3HauyeHWe [AN4 pas3/InyHbIX BUAOB
[EeATeNIbHOCTU: peLueHus npobnem, Novcka, aHannsa n 06paboTkM MHGOopMaLn,
HeO6XOAMMBIX A/19 NPUOGPETEHUS OMbiTa [AesATeNbHOCTU, KOTopas 3aHMMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a Takke [N OUEHKM C MNO3nLMiA
3KO/IOTMYECKO 6e30MacHOCTN XapakKTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeka 1 NPUPOAHYIO Cpeay;

pa3BMTME MNO3HaBATENbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX UM TBOPYECKUX
CNOCOBGHOCTEN 06yYatoLWMXCS: CNOCOBHOCTM CaMOCTOATE/IbHO MPUOBPETATb HOBbIE
3HaHUA NO XMMWUW B COOTBETCTBUM C XKU3HEHHBLIMI NOTPEOHOCTAMU, UCNOMNb30BaTb
COBpeMeHHble MHHOPMaLMOHHbIE TEXHO/IOTMK A1 NMOUCKa U aHann3a yy4ebHou U
Hay4YHO-MOoNYNSPHON MHPOPMALMM XUMNYECKOTO COAEPXKAHWS;

(hopMMpOBaHue 1 pasBuTHE Y 00YYaKOLLIMXCA acCOLMATUBHOIO M JIOTMYECKOro
MbIL/IEHMSA, HabNOAATeNbHOCTU, COBPAHHOCTN, aKKYPaTHOCTU, KOTOPble 0COBEHHO
HeoOX0AMMbI, B 4aCTHOCTW, MPU MNaHWPOBaHUM W MPOBEAEHUN XMMUYECKOrO
3KCNEPUMEHTE;

BOCNUTaHWe Yy  00y4arolmxcsd  YOeXAEHHOCTM B FYMaHWUCTUYECKOM
HanpaBfeHHOCTU XUMWMK, €€ BaKHOM POn B peleHMn rnobanbHbIX Npobnem
paunoHabHOro NPUPOLONO0/b30BaHUS, MOMOMHEHNS SHEPTETUYECKMX PECYPCOB U
COXpaHeHUs MPUPOLHOr0 pPaBHOBECWS, OCO3HAHWUA He0OXOAMMOCTU GepeXHOro
OTHOLUEHUA K MPUPOLe W CBOEMY 3[0POBbI0, a Takxe MpuobpeTeHWs OnbliTa
MCMO/Mb30BAHNA MOJYYEHHbIX 3HAHWA NS MPUHATUA TPaMOTHBLIX PeLLueHnA B
CUTYaUUsX, CBA3AHHbIX C XUMUYECKUMW SABNEHUAMMU.



B yuyebHOM nnaHe cpedHero o06LLero o6pa3oBaHUA MNpPeaMEeT «XUMUS»
6a30BOro YPOBHSA BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMETbI».

O6Liee 4UMCO YacoB, OTBEAEHHBIX A8 U3YUEHMS XMMUMK, Ha 6a30BOM YPOBHE
cpefHero obulero obpasosaHus, cocTtaBnseT 68 yacos: B 10 knacce — 34 vaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefento).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

MpegmeT OopraHMYecKoi XMMUN: eé BO3HWKHOBEHMWE, pasBUTUE U 3HAYEHUE B
MOMYYEHUM HOBLIX BELLECTB UM MaTepuanoB. Teopusa CTPOEHUS OpraHnNYecKux
coeanHeHunin A. M. bByTnepoBa, eé 0CHOBHbIE NMON0XeHUsA. CTPYKTYpHble PopMy/ibl
opraHuyeckmx BellectB. [omonorusa, un3omepusa. XMMUYECKas CBA3b B
OpraHNYecKnx COeAUHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccupuKaumm opraHMYecknx BellecTB. HomeHKaTypa
OpraHU4YeckUx COefuHeHU (cucTematmyeckas) W TpUBMaA/IbHblE Ha3BaHWS
BaXKHEMLLMX NpeacTaBUTENEN KNacCoB OPraHNYecKnX BELLECTB.

JKCNepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/IeHMe C ob6pasuaMn OpraHMyecKMx BeLLeCTB W marepvanamm Ha ux
OCHOBE, MO[e/NMpoBaHWe MOJSIEKY/l OpraHuWYeckuX BeLLeCTB, HabMgeHe W
onncaHme AeMOHCTPAaLMOHHbLIX OMbITOB MO NMPeBpaLLeHNI0 OpPraHUYeCcKnX BeLLLeCTB
Npwn HarpesaHnu (NnasneHne, 00yrnnBaHe U ropeHune).

Yriesoaopoabt

AJlKaHbl: COCTaB W CTPOEHMe, FOMOJSIOrMYeckud pag. MeTaH UM aTaH —
NpoCTeLlLne NPeacTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss U TOpPeHus), HaxoXaeHue B MpUpoge, MonydeHue W
NPUMEHEHNE.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOIOTMYECKUA psd. DTUIEH U MPONUIeH —
npocTelilume NpPeAcTaBUTENN ankKeHOB: (M3MYECKMe U XMMUYECKMe CBOMCTBA
(peakuymm  ruapuvpoBaHUs, raNOreHMpPoBaHUs, ruaparauun, OKUCMEHUS U
nonvMmMepusaLmmn), nofyvyeHue n NpuMeHeHue.

AnkaaueHbl: 6ytaameH-1,3 1 metunbytagueH-1,3: CTpOeHWE, BaXHelLIne
XMMUYeCKNe CBOWCTBA (peakuus nonnmepusauum). MonyyveHne CUHTETUYECKOrO
Kay4yyKa 1 pesuHbl.

ANKWHBI: COCTaB M 0COBEHHOCTN CTPOEHMS, FOMONOTMYECKUIA psg. ALETUIEH
— MNPOCTEALIMIA NpeacTaBUTENlb aNKMHOB: COCTaB, CTPOEHWe, (M3nYecKue W
XMMUYEeCKNe CBOMCTBA (peakuun rmapupoBaHus, rasioreHnpoBaHus, ruaparauum,
ropeHus), Nosy4vyeHne 1 NpUMeHeHue.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOWCTBA
(peakumm rasioreHMpPoBaHUA 1 HUTPOBAHWA), MOMyYeHNe N NPUMeEHeHWe. Toxyon:
cocmae, cmpoeHrue, (j)u3uuecm¢e u Xxumudeckue ceoticmaed (peam;uu
CAJIOCEHUPOBAHUA U Humpoeanuﬂ), nojyyenue u npumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBofopojamMu, nNpUHagnexawmmm K
pasfINYHbIM Knaccam.

MpupoaHble MUCTOYHUKW YrneBoAoOpOLOB. [MpUPOAHbIA ra3 M MOMyTHble
He(pTAHbIE rasbl. HeTb n eé npoucxoxaeHve. Crnocobbl nepepaboTKn HeTH:
MeperoHka, KPeKUHr (TepMUYECKUA, KaTaIMTUYECKUin), nuponns. [poayKTbl



nepepaboTkn HedTU, UX NPUMEHEHNE B NPOMbILLIEHHOCTM U B ObITY. KameHHbIiA
Yrosib 1 MPOAYKTHI ero nepepaboTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/IeHMe C obpasyamy MnacTMacc, KayyykoB W Pe3uHbl, KOMeKLMK
«He(Tb» ©M  «YTOMb»,  MOAENMPOBaHME  MOJEKYNn  YI/NeBOAOPOAOB U
raloreHoNPOV3BOAHbIX, NPOBeeHVEe NPaKTUYeCKOW PaboTbl: NONyYeHUe aTUneHa
N U3yYEeHME ero CBOWCTB.

PacuéTHble 3ajauun.

BbluncneHns no ypaBHEHWIO XUMUYECKOM peakumm (Maccbl, 00BbEMa,
KONMYecTBa UCXOAHOI0O BeLecTBa UAM NpoAdyKTa peakumn no M3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xammue opranndecKkue coeIuHeHMsI

MpefenbHble OAHOATOMHblE CNUPTbl. MeTaHON W 3TaHOM: CTPOEHMUE,
(m3nyeckne M XUMWYECKME CBOWCTBA (peakumnm C aKTMBHbIMK MeTasiamu,
ra/ioreHoBOAOPOAAaMM, TOpPEHUE), NPUMeHeHVe. BoLOpPOAHbIE CBA3N  MeXAy
MosieKyiamy cnupToB. [eicTB1e MeTaHOMa U 3TaHO/1a Ha OpPraHn3m YenoBeka.

MHOroatomMHble  CMPTbl.  OTUNEHIIMKONb U TNIALEPUH:  CTPOEHWE,
(m3myeckne M XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LUE/IOYHbIMM
MeTa/l/laMK, KayeCTBEHHas peakuusi Ha MHOroaTOMHble CnupTbl). [elcTBue Ha
opraHusMm 4yenoseka. NMpumeHeHve rnLepuHa U STUIEHTIMKONA.

®eHOoN: CTPOEHMe MONEKy/bl, (U3NYECKME W  XMMUYECKME CBOWCTBA.
ToOKCMYHOCTb (peHona. MNprmeHeHNne deHona.

Anbperngbl N xemowuwvt. DPopManbAerni, aueTtanbAerui: CTPOEHWue,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KayeCTBEHHbIe peakuun), NofyvyeHue 1 NpUMeHeHue.

O[HOOCHOBHbIe MnpefenbHble  KapOOHOBble  KWUCMOTbl.  MypaBbUHas U
YKCYCHasi KUC/OTbI: CTPOEHWe, (IN3MYeCKne N XMMUYECKUe CBOMCTBa (CBOICTBA,
06LLUMe Ans Knacca KUCOT, peakums aTepudmkaumm), nonyvyeHne 1 npUMeHeHue.
CTeapnHOoBas 1 0feMHOBas KUC/OTbl Kak MpeACTaBUTENIM BbICLUMX KapOOHOBbLIX
KMCNOT. Mbina Kak CO/n BbICLLUMX KaPOOHOBBIX KMCMOT, X MOKOLLee AENCTBIE.

CnoxHble 3upbl Kak MNPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [Maponus
CNIOXHbIX 3(DMpOoB. XKnpbl. 'MAPoan3 XXnpos. MNpruMeHeHre XNPoB. bruonorunyeckas
PO/Ib XXMPOB.

Yrneeogpl:  coctae, Knaccugmkauus  yrnesogos  (MOHO-, Au- U
nonucaxapupl). 'NOKo3a — NPOCTEMLLMIA MOHOCaxapui: 0COGEHHOCTN CTPOEHUS
MOMEKY/bl, (PU3NYECKMEe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rugpokcugom megu(ll), okucneHne amMmmMumadHbIM pacTBopoM okcmuga cepe6bpa(l),
BOCCTaHOB/IEHME, OPOXEHWE T[/HKO3bl), HaxOXXAeHWe B MNPUpoAe, NPUMEHEHNE,
buonornyeckas posb. PoTocuHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme W XMMUYECKMEe CBOWCTBA Kpaxmana (rmaponus,
KayeCTBEHHas peakums C N0L0M).




SKCNepuUMeHTa/lbHblE METOAbl M3YYeHMs BeLeCcTB U WX NpeBpalleHui:
NpoBefeHve, HabMOAeHe U OnucaHue [LeMOHCTPALMOHHbLIX OMbITOB: TOpPeHue
CMUPTOB, KauyeCTBEHHblE pPeakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWEe 3TaHO/Ma
okcngom megu(ll)), MHOroatomMHbIX CrMPTOB (B3aMMOAENCTBME T/MLEPUHA C
rugpokeugom megu(ll)), anbaerngos (OKUCNeHVE aMMUaYHbIM PacTBOPOM OKCKaa
cepebpa(l) u rugpokcngom meau(ll), B3aMMoOAENCTBME Kpaxmana C WOLAOM),
MpoBeAeHNe NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacuéTHble 3ajauun.

BbluncneHns no ypaBHEHUIO XUMUYECKOM peakumy (Maccbl, 00bEMa,
KONMYecTBa UCXOAHOI0O BeLecTBa UAM NpoAdyKTa peakumn no M3BeCTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLLECTB UM NPOLYKTOB peakuum).

A30TCOAepKaLlme opraHnyecKmne CoefUHeHNS.

AMUWHOKMCNOTbI KaK aM(DOTepPHble OpraHNYeckue coeanHeHns. dusnyeckme
N XUMWYECKME CBOMCTBA aMUHOKWUCMOT (Ha nmpumepe rnavumHa). bruonornyeckoe
3HayeHVie aMmMHOKMCAOT. MNenTuapl.

Benkn Kak NpUpOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHWs. [lepBuYHas,
BTOPMYHAs W TpeTuYHas CTPYKTypa OenkoB. XMMWUYeCKMe CBOMCTBa 6eNKOB:
rMAPONN3, feHaTypauus, KayeCcTBeHHble peakumn Ha 6enku.

JKCnepMMeHTa/lbHbIE MeTOAbl WM3Y4YeHWs BeWEeCTB M WX MNpPeBpaLLeHnii:;
HabMoeHEe N ONMcaHNe AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6enkoB npu
HarpeBaHun, UBEeTHbIe peakuunn 6eKoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHbIE MOHATUA XUMWUK BbICOKOMOEKYNAPHLIX COEANHEHUIA: MOHOMep,
nosmmep, CTPYKTYpPHOE 3BEHO, CTeMeHb NOANMMePU3aLMn, CPeAHAS MOMEKyNsapHas
macca. OCHOBHble METOAbl CUHTE3a BbICOKOMOJEKYNAPHLIX COEAUHEHUIA —
nosiMmMepur3aLms 1 NoIMKOHAeHcauus.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpPeBpaLeHNiA:;
O3HaKOM/eHMe ¢ obpasuamy NPUPOAHLIX M UCKYCCTBEHHbLIX BOIOKOH, MNacTmacc,
Kay4yKOB.

MexnpegMeTHbIe CBA3N.

Peanusauuns mexxnpeaMeTHbIX CBSA3EM NPU U3yUYeHUN OpraHNYecKom XMMun B
10 Knacce OCYLLECTBNAETCA Yepe3 WCMOMb30BaHME KakK OOLMX €eCTeCTBEHHO-
Hay4YHbIX MOHATWUNA, TaK W MOHATUN, ABNAOWMXCA CUCTEMHbLIMU A1 OTAE/bHbIX
NpeLMEeTOB eCTECTBEHHO-HAYUYHOI 0 LMK/,

OO6LLKMe eCTeCTBEHHO-HAayUHble MOHATUS: ABNEHWE, Hay4YHbI (DaKT, rMnoTesa,
3aKOH, Teopus, aHann3, CUHTEe3, Knaccuukaums, nepuognuyHocTb, HabnoLeHNe,
N3MepeHne, IKCNepUMEHT, MOAE/TMPOBaHNE.

du3nka: MmaTepus, 3Heprus, macca, aToM, 3M1EKTPOH, MOJMeKyna,
3HepPreTMYecKUi YpoBeHb, BeLLECTBO, Teno, O0ObLEM, arperatHoe COCTOsiHWE
BeLLeCTBa, (DM3MYeCKmne BENMYUHBI N eANHULbI UX U3MEPEHNS.

Buonorns: knetka, opraHusm, 6uocdepa, 06MeH BeLLeCTB B OpraHusMme,
(bOTOCUHTE3, OWONOrMYeCKN aKTMBHble BellecTBa (6enku, YrneBoAbl, >XMPbl,
(hbepMeHTbI).



[Ceorpagms: MUHepanbl, rOpHble NOPOAbI, NOME3Hble UCKOMaeMble, TONNBO,
pecypcsl.

TexHoNMorms: nuuieBble MPOAYKTbl, OCHOBbI PaLMOHaNbHOTO MUTaHUS,
MOIOLLIMe CPeACTBa, IeKapCTBEHHbIE M KOCMETMYECKME NpenapaTtbl, MaTepuabl 13
MCKYCCTBEHHbIX I CUHTETUYECKIMX BOSIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

TeopeaneCKne OCHOBBI XUMHH

XUMWYECKNIA  3nemMeHT. ATOM. HAOpo aroma, W30TOMbl. JNEKTPOHHasA
060/104Ka. DHEPreTNYeckme YpoBHW, NOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d-
anemeHTbl. OCO6EeHHOCTM pacnpefeneHns 3M1eKTPOHOB Mo opbuTansdM B aTomax
3/IEMEHTOB MNePBbIX YETbIPEX NMEePUOA0B. DNEKTPOHHAA KOH(UIypaLms aTOMOB.

Mepuroamyeckunin 3akoH 1 lMNMepnogmyeckass cCUCTeMa XMMUYECKNX 3MIEMEHTOB
O. V. MeHpeneea. CBA3b NMeproanMyeckoro 3akoHa v Neprnognyeckoin CUCTEMbI
XUMUYECKNX anemeHToB [l. . MeHpeneeBa C COBPEMEHHOI TeOpWei CTPOEHMS
aToMOB. 3aKOHOMEPHOCTW W3MEHEHUSi CBOWCTB XUMWUYECKUX 3/IEMEHTOB MU
0bpasyembIX MMU MPOCTbIX W CMOXHbIX BELEeCTB MO rpynnam u nepuogam.
3HayeHne NepruoMYecKoro 3akoHa B pa3BuUTUM HayKMW.

CTpoeHve BewecTBa. XUMUYeckas CBA3b. Buabl XMMUYECKOR CBA3N
(KoBaleHTHas HenonsapHas W MNOMApPHas, WOHHasA, MeTaimyeckas). MexaHU3Mbl
06pa3oBaHNSl  KOBAMIEHTHOM XUMWUYECKOW CBA3N (OOMEHHbIA W [JOHOPHO-
aKUenTopHbIA). BogopofdHasi CBSA3b. BaneHTHOCTb. 3NEKTPOOTPULIATENIbHOCTb.
CteneHb OKNCNEHUS. VIOHbI: KaTWOHbI Y aHUOHBI.

BellecTtBa MOSIEKYNIAPHONO W HEMOJNIEKYNAPHOIO  CTPOeHus.  3akOoH
MOCTOAHCTBA COCTaBa BELLeCTBa. TWUMbl KPUCTAIINYECKMX PELLETOK. 3aBUCMMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/ININYECKOW PELLETKN.

[MoHATME O AUCMEPCHbIX cucTemMax. WICTUHHbIE W KOMMOWAHbIE PacTBOpPbI.
MaccoBas 014 BelllecTBa B pacTBOpe.

Knaccugmkaums HeopraHMyecKunx COeAVHEHWNIA. HomeHknatypa
HEeOpraHMYyeCcKMX BeLLecTB. [EeHeTUYecKas CBA3b HeopraHWYyeckuxX BELLECTB,
NPUHAANEXaLLMX K pa3IMYHbIM Knaccam.

Xumnyeckas  peakums.  Knaccumkaumst  XUMWYECKMX — peakumid B
HEOpraHM4ecKom U OpPraHNYeckoi XMMMKU. 3aKOH COXpPaHeHMs MacCbl BELLECTB,
3aKOH COXpaHeHWA 1 NpeBpaLleHns SHEPrm Npu XMMNYECKUX peakLmsX.

CKOpOoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopos. O6paTnMble
peakumn. XMMUYecKoe paBHOBecue. PaKTOPbl, BAUAIOLIME HA COCTOSIHME
XUMmyeckoro pasHosecus. MNpuHumn fle LLaTense.

AnekTponuTmyeckas amccoymnauns. CunbHble 1 cnabble anekTponuTbl. Cpega
BOJHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHasd, LLenoYHas.

OKMCNNTENIbHO-BOCCTAaHOBUTE/bHbIE pPeakLnN.



SKCNepuUMeHTa/lbHblE METOAbl M3YYeHMs BeLeCcTB U WX NpeBpalleHui:
AeMOHCTpauma Tabnuy, «lMepuogmyeckas cucteMa XMMmnYecknx anemeHtos . W.
MeHzeneeBa», U3y4YeHWE MOAENEeNn KPUCTANIMYECKUX PELLETOK, HabntodeHue u
ornuncaHue LeMOHCTPaLMOHHbBIX 1 NabopaTopHbIX OMbITOB (Pa3/foXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHre cpefbl paCTBOPOB BELLECTB
C MOMOLLbIO  YHMBEPCAILHOMO WMHAMKATOpa, peakuMm WOHHOro 06MeHa),
NpoBeaeHMe NpaKTUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOMN peakLmm».

PacuéTHble 3ajauun.

Pacyétbl MO  YpaBHEHWAM  XUMWYECKMX peakumil, B TOM  4ucre
TEePMOXMMUYECKME pacyéTbl, pacyéTbl C WCMOMNb30BAHWEM MOHATUSA «MaccoBas
[0N5 BeLLecTBay.

HeopraﬂnquRaﬂ XUMUs

HemeTannbl. [MonoxeHve HemeTanioB B [lepnognyeckon  cucTeme
XUMUYeCKUX anemeHToB [. . MeHpaeneesa M OCOOGEHHOCTW CTPOEHWS aTOMOB.
®un3nyeckme CBONCTBA HeMeTa10B. ANNOTPONUSA HeMeTaioB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XUMUYECKME CBOMCTBA BaXXHEWLUNX HEMETaN/I0B (rasioreHoB, Cepbl, a30Ta,
ochopa, yrnepoga U KPEMHMS) U UX  COeAMHeHUA  (OKCWOB,
KNCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHNIA).

MpUMEHEHNE BaXKHENLLNX HEMETAIOB U UX COEANHEHUIA.

MeTannbl. MonoxeHne metanioB B NMepnognyeckon cucTteme XMUMUYECKUX
anemeHToB . N. MeHgeneesa. OCOBEHHOCTN CTPOEHUSI 3NEKTPOHHbIX 060/104eK
aToMoB MeTannoB. O6Lme husnyeckme cBoicTBa mMeTanioB. CrinaBbl MeTa/oB.
ANEKTPOXMUMUYECKUNIA PSS HANPSKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BAXHEWLUMX MeTanoB (HaTpui, Kanuid, KanbLWW,
MarHuia, aftoMVHWIA, LMHK, XPOM, XKeNe3o, Mefb) U UX COeAUHEHNIA.

O6uwme crnocobbl nony4veHnss metanios. MNMpUMeHeHNe MeTanioB B ObITY ©
TEXHUKe.

JKCNepuMeHTa/IbHblE METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHuid:
n3yyeHve Kosnekumm «MeTan/ibl U Chasbl», 00pa3LoB HEMETA/IIOB, PeLUeHune
3KCNepUMeHTa/IbHbIX 3afa4y, HabMlAeHWe W OnucaHue AeMOHCTPALMOHHBLIX U
NnabopaTopHbIX OMbITOB (B3aMMOAEACTBME TMAPOKCUAA alOMUHUA C pacTBopamu
KICNOT 1 LLeN0Ye, KaueCTBEHHbIE peakLUy Ha KaTUOHbI MeTasINoB).

PacuéTHble 3ajauun.

PacuéTbl maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce uaM 06bEMY OAHOrO M3 y4yacTBYHOLIMX B peakumn BELLECTB,
pacyéTtbl Maccbl (06bEMa, KONMMYecTBa BelLecTBa) NPOAYKTOB peakumu, eciim o0fHO
13 BELLECTB UMEET NPUMECH.

XuMHUSI U )KM3Hb

Ponb xumunn B 06eCnevyeHnn 3KOMOrMYECKOn, SHEPreTUYecKon 1 NMLLEBON
6e30MacHOCTW, Pa3BUTUM MeAUUMHbL. TTOHATME O HayYHbIX MeToAaxX MO3HaHWS
BELLECTB Y XMMUYECKNX peaKL i,



MpencrtaBneHns 06  0O6WMX  Hay4yHbIX MPUHLMNAX  MPOMbILLIEHHOrO
MOJTyYeHUs BaXKHeMLIMX BELLECTB.

UenoBek B MUpe BELECTB U MaTepuasioB: BaXKHEMLLUME CTPOUTE/IbHbIE
maTepuvabl, KOHCTPYKUMOHHble MaTepuasibl, Kpacku, CTeK/0, KepamuKa,
martepvanbl 418 3NeKTPOHMKM, HaHOMaTepuasibl, OpraHuyeckne U MUHepasibHble
y06peHus.

XUMUA U 300pOBbe YeNOBeKa: MpaBuia WUCMO/b30BaHUS JIEKAPCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro MCNoAb30BaHWA MpenapaToB ObITOBON XUMUN
B MOBCEAHEBHOW XW3HW.

MexnpeLMeTHble CBA3N.

PeaMzaums  MeXNpeaMETHbIX  CBS3eM MpU M3ydyeHUM  oOWeld U
HeopraHM4yeckoim xmmmm B 11 Knacce OCyLLEeCTBNAETCS Yepe3 MUCMo/b30BaHNe Kak
OOLMX  eCTeCTBEHHO-HaY4YHbIX MOHATUA, TakK W MOHATUIA, ABAAOLWMXCS
CUCTEMHbIMM NS OTAE/NbHbIX NPeAMETOB eCTECTBEHHO-HaYYHOI0 LKA,

OO6LLUMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Kaccupukauusa, nepuoanMYHOCTb,  HabntogeHwe,
3KCMEPUMEHT, MOZENNPOBaHNE, N3MePeHMe, SB/EHME.

du3nKa: MaTepusi, 3Heprus, mMacca, aTom, 371EKTPOH, NMPOTOH, HEMTPOH, VOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY/A, 3HEPTeTUUYECKNIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTHoe COCTOsIHME BeLLEeCTBa, (PM3NYECKME BEIMUMHBI U efUHULbI UX
N3MepPeHMsi, CKOPOCTb.

Bvonorua: knetka, opraHuM3M, 3KOCMCTeMa, Ouocepa, Makpo- U
MWUKPO3/IeEMEHTbI, BUTaMMHbl, 0OMEH BELLECTB B OpraHu3me.

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NOME3HbIE MCKOMaeMble, TOMMBO,
pecypcbl.

TexHoNorns: Xmmmnyeckass MpPOMbILIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOUTENbHBLIX MaTepuanoB, CeNbCKOXO03ANCTBEHHOE MPOM3BOACTBO, NULLEBAS
MPOMbILLNIEHHOCTb,  (PapMaLieBTMYeCKass  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETMYECKMX NpenapaTtoB, MPOU3BOACTBO KOHCTPYKLUMOHHbIX MaTepuanos,
3/1IEKTPOHHAsA MPOMbILLIEHHOCTb, HAHOTEXHO/IOT UK.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHWNA MNMPOIPAMMBbI MO XM
HA BA3SOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

®roCc COO ycraHaBnMBaeT TpeboBaHUSA K pe3ynbTaTaM OCBOEHUS
obydarowmmmncs nporpaMMm  cpefHero 06uiero 06pasoBaHWA  (IMYHOCTHbLIM,
MeTanpeaMeTHbIM U NPeAMeTHbIM).  Hay4yHO-MeTOAMYEeCKO OCHOBOW A/
paspaboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MporpaMM CpefHero 0o6Luero
06pa3oBaHuns ABMISETCA CUCTEMHO-AEATE/IbHOCTHBIN NOAXOA.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKType
JINYHOCTHbIX Pe3y/bTaTOB OCBOEHMSI npegMmeTa «XUMWs» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHMe O06y4atoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPA3BUTUIO, CAMOCTOATE/IbHOCTU 1 CaMOOMpPeseneHuIo;

Ha/IM4yme MOTUBaLUK K 00YYEHNIO;

LieNleHarnpaB/ieHHOe Pa3BUTME BHYTPEHHMX YOEXAEHWIN IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKNX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLeHHOCTHO-CMbIC/IOBbIMM  YCTAHOBKaMK, MPUCYLLUMU  LLeNIOCTHOM
CUCTEME XMMUYECKOr0 06pa3oBaHus;

Han4yme NpaBOCO3HAHWA 3KOIOMMYECKO KYNbTYPbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYUHOCTHbIE pe3ynibTaTbl OCBOEHMSA MpeaMeTa «XUmus» [LOCTUratoTcd B
eJMHCTBE Y4eOHOM W BOCNUTATENbHON [EeATEeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOro rpaKaaHCKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MnpoLeccam
CamMOono3HaHMs, CaMOopasBUTUS W  HPaBCTBEHHOrO CTAHOB/IEHUS  JINYHOCTU
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHUS npeaMeTa  «XUMUSI»  OTpakaroT
CPOPMMPOBAHHOCTb OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [eATe/IbHOCTM
obyyatoLLmXca No peannsaumm NPUHATLIX B 0OLLECTBE LLEHHOCTEN, B TOM YUC/iE B
4acTu:

1) rpaxaaHCcKOro BOCIMTAHMS

0CO3HaHMA 06yYatoOWUMINCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 0653aHHOCTEN,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

MPeACTaB/IEHNss O COUMAIbHBIX HOpMax W MpaBuiax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;

FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLleHnn Yy4ebHbIX U MO3HaBaTesbHbIX 3afay, BbIMOHEHUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTN MOHMMATb WM MPUHMMATb MOTMBbI, HaMEpPEHWUs, NOTUKY W
apryMeHTbl ApYyrux npu aHannse pasinyHbIX BULOB YH4EOHON AesTeNbHOCTH;



2) IAaTPUOTHYECKOT0 BOCTIMTAHUS

LLEHHOCTHOINO0 OTHOLWUEHMS K WCTOPUYECKOMY W Hay4yHOMY Hacneauto
OTEeYeCTBEHHON XUMUMW;

YB@KEHUS K MpoLeccy TBOpYecTBa B 006/1aCTM TEOPUM N MPAKTUYECKOro
MPUMEHEHNS XMMMWKN, OCO3HAHWA TOr0, YTO AOCTUMXKEHMS HayKW eCcTb pe3yfbTart
LJINTENbHBIX  HAOMOLEHWUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHBLIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;

MHTEpeca W Mo3HaBaTeNlbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHanM3e MHgopMauumn 0 nepeoBbIX AOCTUXKEHUSX COBPEMEHHONM 0TEYECTBEHHOM
XUMUN;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MNOBeAEHNS;

CMOCOGHOCTUN OLEHMNBATbL CUTYyaLMK, CBSI3aHHbIE C XUMUYECKUMMN ABNEHUSMNA,
M NMPVHUMaTb OCO3HaHHbIE PeLLEeHNs, OPUEHTUPYSCL HA MOpPa/ibHO-HPABCTBEHHbIE
HOPMbI 1 LLEeHHOCTH;

FOTOBHOCTM OLeHMBaTb CBOE MOBeAeHMe W MOCTYMNKU CBOMX TOBapuLlen C
MO3NLUMIA HPaBCTBEHHBLIX W MNPABOBbIX HOPM W OCO3HaHMe MOCNeACTBUIA 3TUX
MOCTYMKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e3omacHOro ob6pasza  XKWM3HW,
HeoOX0AMMOCTN OTBETCTBEHHOr0 OTHOLUEHWS K COOGCTBEHHOMY (hM3MYECKOMY W
MCUXMYECKOMY 3[10POBbLIO;

cobnofeHns npasun 6e30MacHOro obpalleHusi ¢ BellecTBamy B ObITy,
MOBCEAHEBHOM XXWN3HW U B TPYA0BOW AeATENbHOCTY;

MOHMMaHNA LEHHOCTW MpaBUN  WMHAMBUAYa/IbHOMO W KOJINIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAX, YIrpoXatoLWwmx 340P0BbIO M XKN3HW NIOMENR;

OCO3HaHWA MOCNEACTBUIA U HEMPUATUS BPeAHbIX NPUBbIYEK (YNOTpebneHus
a/IKOronsi, HapPKOTUKOB, KYpPEHNS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOW  KOMMETEHTHOCTM B Y4eBHO-MCCNefoBaTe/IbCKOM
[eATeNIbHOCTN,  OOLEeCTBEHHO MOME3HON, TBOPYECKOM W Apyrux Buaax
AeATeNbHOCTY;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTWe B PELUEHUM MPaKTUYECKMX 3adad
coLManbHOM HanpaBneHHOCTH (B pamKax CBOEr0 Knacca, LUKO/bI);

MHTepeca K NpakTUYecKoOMy 13y4YeHMHo Npoteccuid pasiniyHoro poga, B TOM
YnCcne Ha OCHOBE MPUMEHEHNS NPEAMETHbIX 3HaHWI N0 XNUMUU;

YBaXXEHUS K TpyAy, NI0AAM TpyAa 1 pesynbTatam TPYA0BON AeATelbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHAMBUAYaNbHON TPaeKToOpUK
obpas3oBaHus, Oyayllend npoeccMm K peannsalm COBCTBEHHbIX >XM3HEHHbIX
M1aHOB C YYETOM SIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUMN, MHTEPECOB U
NoTpebHOCTEN 06LLECTBA;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



3KONOrMYecKn LenecoobpasHOro OTHOLUEHMS K MPUPOAE, Kak WUCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHMMaHWSA TN106a/IbHOTO XapakTepa 3KOJIOTMYECKUX MpPo6aemM, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSHNE NPUPOLHON 1 coLnanbHON cpeapl;

OCO3HaHUS HeobXOAMMOCTU  WUCMOMb30BAaHUA  [JOCTUDKEHUA XUMUKU  ANs
peLLeHns BOMPOCOB pauyoHa/ibHOro MPYPOAOMNO/b30BaHNS;

aKTUBHOrO  HenpusaTUS  OEWCTBUA, MPUHOCALMX Bpeld  OKPYXKatoLein
NPUPOAHOIA Ccpeae, YMEHUsS MPOrHO3MpoBaTb HebMaronpusaTHbIE 3KONOrMYeCKme
MnocnecTBUsA NpeanpUHUMaeMbIX AeACTBUA U NPeaoTBpaLLaTh UX;

Ha/IM4MA PasBUTOr0 3KOSIOMMUYECKOro MbILLMEHUS, 3KOIOrMYECKON KyNbTypbl,
onbiTa [eATeIbHOCTH 3K0NI0rMYeCKoiA Hanpas/IeHHOCTH, yMeHUA
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLManbHOM
MPaKTMKe, CMOCOOGHOCTM W YMEHUS aKTUBHO MNPOTMBOCTOATb  WAEONOrMM
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHNSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUA HAYKM 1 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNeUUdUKN XUMUN KaK HayKu, OCO3HaHWA €€ ponv B
(hopMMpOBaHNM  PaLMOHAILHOrO Hay4HOrO MbIW/EHNS, CO3A4aHWN LENOCTHOrO
NpeacTaBineHns 06 OKpYXKatoLeM MUPe Kak O efMHCTBE NPUPOAbl U YeNnoBeka, B
MO3HaHUN MPUPOAHBLIX 3aKOHOMEPHOCTENM W pelleHnn MpobneM CoXpaHeHus
MPYPOAHOro PaBHOBECKS,

yOeXXAEHHOCTM B 0COOG0OM  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3AUMN: B €€ TYMaHWUCTUYECKON HanpaBfeHHOCTM W BaXKHOM ponu B
CO3[aHn1 HOBOW 6a3bl MaTepUasibHOM KyNbTYPbl, PeLleHUN rnobasnbHbIX NPo6em
YCTONYMBOrO PasBUTMSI Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUECKOM, NULLIEBOI Y
9KONOrMYeCcKoin 6e30nacHOCTM, B PasBUTUM MEAULIMHbI, 06eCneYeHnn YCnoBUiA
YCMELIHOrO Tpyda W 3KOMOrMYECKM KOMGOPTHOW D>KM3HM KaXKAOro 4jieHa
006LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHWMaHWA CYLLHOCTU MeTOOB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHBLIX HayKaX, CMNOCOGHOCTW UCMO/b30BaTb
MoNlyYaeMble 3HaHMS 4N aHanmM3a U 00BACHEHNS SIBNEHWUI OKPYXXatoLero mupa un
MPOMCXOAALLMX B HEM M3MEHEHWIA, YMEHMS fenaTb 060CHOBaHHbIE 3aK/THYEHNS Ha
OCHOBE Hay4HbIX (aKTOB W WMEKLWMXCH fAaHHbIX C UeNbl  Nony4vyeHns
[0CTOBEPHbIX BbIBOAOB;

CMOCOOGHOCTM CaMOCTOSITENIbHO WCMOMb30BaTb XUMWUYECKME 3HaHMS  [ANs
peLLeHns Npo6eM B peanbHbIX XXN3HEHHbIX CUTYaLNsX;

MHTepeca K NO3HaHWIO 1 UCCNeA0BaTe/IbCKOM AeATeNIbHOCTH,

FOTOBHOCTM M CMNOCOBGHOCTM K  HeMnpepbiIBHOMY  00pa3oBaHUO U
CaMo06pa3oBaHNI0, K aKTUBHOMY MO/IyYEHUIO HOBbIX 3HaHWA N0 XMMUKU B
COOTBETCTBUU C XXM3HEHHBIMU NOTPEOHOCTAMY;

NHTEepeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccroHabHOM
AeATeNIbHOCTH.



METANPEAMETHBIE PE3YJBTATDBI

MeTanpeameTHble pe3y/ibTaTbl OCBOEHUS Y4eOHOro npeamMeTta «XuUMus» Ha
YPOBHE CpeAHero 06LLero 06pasoBaHUs BKIKOYAOT:

3HaYMMble 4N OPMMPOBAHMA  MUPOBO33pPeHMs  0byuvaroLmxca
MeXANUCLMNIMHapHbIe (MeXNpeaMeTHbIe) 06LLeHay4YHble MOHATUSA, OTpaxaroLme
LIeNOCTHOCTb Hay4YHOW KapTUHbI Mupa W Cneuupuky MeToLOB MNO3HaHWA,
NCMO/b3yeMbIX B €CTECTBEHHbIX HayKaxX (MaTepusi, BELLECTBO, SHeprus, ABMeHue,
Mpouecc, CUCTeMa, HayUHbIn (akT, NPUHLUMN, T1MnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UccnefoBaHve, HabNto4eHVEe, U3MEPEHUNE, SKCMEPUMEHT 1 Apyrue);

YHVBepCa/ibHble Y4YebHble AenCTBUA (Mo3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,

PErynsiTUBHbIE), obecneynBatoLLme (hopMmpoBaHue (hYHKLUMNOHA/TbHOW
rPaMOTHOCTM U COLManbHOM KOMMETEHLMM 06YHarOLLIMXCS;
CNOCOOHOCTb obyyaromxcs NCMO/Ib30BaTh OCBOEHHbIle

MEXANCLMNIMHAPHbIE, MUPOBO33PEHUYECKNE 3HAHWUA U YHUBEPCa/lbHble YYebHbIe
[eNCTBMA B NO3HABATE/IbHOW M COLMaNIbHOM NPaKTUKE.

MeTanpeAMeTHble pe3y/bTaTbl OTPaXaloT OB/afeHNe YHMBEPCASIbHbIMM
YUYeOHbIMW  MO3HABaTe/IbHbIMW,  KOMMYHWKATUBHbIMW U PErynsaTUBHbIMU
NENCTBUSMMN.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHLlMI/I IMMO3HABATCJIBbHbBIMU
AEeHCTBUSIMMU:

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CamMoCTOSITENIbHO  JOpMyNMpoBaTb M aKTyanusmpoBaTb — Npobnemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

onpefenaTb LUenu [eaTeNbHOCTW, 3aJaBasd MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTbL pe3ynbTaTbl AesTe/IbHOCTU C MNOCTaBNEHHbIMU LeNAMM,;

1CMoNb30BaTb NPU OCBOEHWUM 3HAHWUA MPUEMbI NOMMYECKOTO MbILIIEHUS —
BblAENATb XapaKTepHble MPU3HaKK MOHATWIA U yCTaHaBNMBaTb MX B3aMMOCBSI3b,
1CMOMb30BaTb COOTBETCTBYHOLLME MOHATUSA AN51 06BACHEHNS OTAENbHbLIX ()aKTOB U
ABNEHUN;

BbIOMpaTb OCHOBaHUS W KpUTepUW ANnd  Knaccuukaumm BewecTs W
XUMUYECKNX peakLni;

yCTaHaB/MBaTb MPUYNHHO-CNEACTBEHHbIE  CBA3M  MEXAy M3y4aeMbIMu
SABNEHUAMM,;

CTPOWUTb JIOrMYEeCKMe paccyXaeHns (MHAYKTUBHbIE, AeAYKTUBHble, O
aHanoruu), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI U 3aK/THOYEHWS;

MPUMEHATb B MPOLIECCe MO3HAHWUSA, UCMO/b3yeMble B XUMUN CUMBOJINYECKIE
(3HakoBble) Moaenun, Npeobpas3oBbiBaTb MOE/bHbIE NPEACTAaBEHNS — XUMUYECKNI
3HaK (CMMBOS) 3/MEMEHTa, XuMMU4Yeckas qopMmyna, YpaBHEHME XUMUYECKOM
peakuunm — npu pelieHnn yyebHbIX MO3HaBaTelbHbIX W MPaKTUYECKUX 3afad,
MPUMEHATb Ha3BaHHbIe MOZe/IbHble NPeACTaBNeHNA A/19 BbIAB/IEHNA XapaKTepHbIX
MPU3HAKOB M3y4aeMblIX BELLECTB Y XUMUYECKNX PeaKkLUiA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



B/lafleTb OCHOBaMM METOZO0B Hay4HOro MO3HaHWS BELLECTB U XMMUYECKUX
peakuuii;

(hopmyIMpoBaThb LieSIn U 3afa4n UccrefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATE/IbHO CQOPMY/IMPOBaHHbIE BOMPOCbI B KayecTBe WHCTPYMeHTa
MO3HaHMS U OCHOBbI A5 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

B/lafleTb HaBblKamMy  CaMOCTOSTENIbHOr0  MIaHWPOBaHWA W MPOBELEHNS
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMEHNA Habnto4aTh 3a XOLOM
npouecca, CamOCTOATE/IbHO MPOrHO3MpPOBaTb €ro pesysnbTar, (POPMY/IMPOBaTh
0606LLEHNS N BbIBOAbI OTHOCUTENbHO AOCTOBEPHOCTY Pe3y/bTaToB UCCNeL0BaHNS,
COCTaBNATb 060CHOBaHHbIA OTHET O NPOAeNaHHOM paboTe;

NpuobpeTaTb OMbIT  YYEHWYECKOW UCCNefoBaTe/IbCKOM W MPOEKTHOW
[eATeNbHOCTN, MNPOSBNATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB peLUEHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO PasINYHbIX
MEeTO/0B MO3HAHWS.

3) pabdora ¢ ungopmanmei:

OPVEHTMPOBATLCA B Pa3/IMYHbIX  UCTOYHMKAX WHGopMaumMm  (Hay4Ho-
nonynspHas /fmTepaTypa XUMWYECKOro COAEPXKaHWUs, CrpaBOYHble Mocobus,
pecypcbl VHTepHETa), aHaIM3MpoBaTb MH(OPMaLMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBieHuns, KPUTUYECKM OLeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHSATb Pa3/IMYHbIE METOAbI MPWU NMOUCKe U
oTbope MH(opMauunW, HeobXoAMMOW ANA  BbINOMHEHMS  Y4YeOHbIX  3ajad
onpeaenéHHoro Tmna;

npuobpeTaTb OMbIT MCMNOMb30BaHNUA WMHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHO/OMMI U Pa3INYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMaIbHYO  (DOPMY  MpefcTaB/eHUs
NHhopMaLmm (CXeMbl, FpatnKu, anarpammbl, Tabnuubl, PUCYHKN 1 ApYrue);

MCNONb30BaTb HAyYHbIA $3bIK B KayecTBe CpeAcTtea npu pabote ¢
XVUMUYECKOW  MH(OpMaUMein: NPUMeHATb  MeXnpeameTHble  ((hn3nyeckue u
MaTeMaTMyecKme) 3Haku 1 CUMBO/IbI, (hOPMY/ibl, a60peBMaTypbl, HOMEHKNATYPY;

ncrnonb3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME  CPeACcTBa
HarnsiAHoOCTH.

OBnaneHne YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMU IleﬁCTBHHMH:

3a/laBaTb BOMPOCHI MO CYLLEeCTBY 06CYX/4aemMoi TeMbl B Xofe auanora u/vnm
AMCKYCCUKM,  BbICKa3blBaTb  WAen,  (hopMynMpoBaTb  CBOM  MPEANOXEHUS
OTHOCUTE/IbHO BbIMNOHEHNS NPEASIOXKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pesynbTaToB MO3HaBaTe/lbHOW [AesTeNlbHOCTH,
MO/TyYeHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCreprMeHTa, NMpPakTUYecKoi paboTbl N0 UCCNEL0BaHNIO CBOWCTB
M3y4aemblX BELLECTB, pean3almmn y4ebHOro npoekTa U POpMynMpoBaTth BbIBOAbI
Mo pesynbratam MPOBeAEHHbLIX WUCCMeAoBaHWUA MyTEM COrnacoBaHus NO3vLMA B
XoAe 06CyXaeHna 1 06MeHa MHEHUAMN.



OBJ1aieHNe YHUBEPCAJIbLHBIMH PEeryIsiTUBHBIMHU IEHCTBUAMMU:

CaMOCTOATE/IbHO M/IAHUPOBaTb W OCYLLECTB/IATL CBOK MO3HABATE/bHYHO
[eATeNIbHOCTb, Ornpeaenss eé uenv W 3afadv, KOHTPOAMPOBaTb M MO Mepe
He0OXOAMMOCTN  KOPPEKTMPOBAaTL MpeasiaraeMblii - aropuTM  AeACTBUIA  NpK
BbIMO/IHEHUM  Y4YeOHbIX W  WCCNefoBaTe/lbCKMX 3adad, BbloMpaTb Hambosee
3 heKTUBHbIA CNOCO6 WX pPeLIeHNs C YYETOM MOMYYEHUS HOBbIX 3HaHWWA O
BELLECTBaX N XUMUYECKUX peakUmsiX;

OCYLLeCTB/ATb CAaMOKOHTPO/Ib CBOE [eATe/IbHOCTU Ha OCHOBE camoaHa/n3a
N CAMOOLIEHKMN.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

MpegMeTHble  pe3y/ibTaTbl  OCBOEHMS Kypca «OpraHuyeckas XuMmus»
OTpaXaroT:

ChOpMMPOBAHHOCTb  MPEACTaB/EHNUA O  XUMWUYECKOW  COCTaB/AOLLEN
eCTECTBEHHO-Hay4YHON KapTWHbI MUPa, POM XUMUW B TMO3HAHUW ABMIEHWI
npupodsl, B  (DOPMUPOBAHUM  MbIWIEHUA W KY/NbTypbl  JIMYHOCTK, eé
(PYHKLMOHA/IbHON rpaMOTHOCTW, HEOOXOAMMOW ANS PeLLeHns NpakTUYecKnx 3atad
N 3KONOrMYecKn 060CHOBAHHOIO OTHOLLUEHMSA K CBOEMY 3[0POBbK M NPUPOAHON
cpese;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HAHWI,  KOTOpasi  BKJ/IKOYaeT:
OCHOBOMofararowme MoHATUS  (XMMUYECKMIA  3M1IEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aTOMa, MOJIeKyNa, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMUMUYECKas
CBSI3b, CTPYKTYpHas ¢opmyna (pasBépHyTasi U COKpaléHHas), MO/b, MONsSipHas
macca, MOJISIPHbIA 00bEM, YrnepodHbIA CKeneT, (YHKUMOHabHas rpynna,
pafvKa, U3omepus, N3oMepbl, FOMONOTMYECKNIA psf, rOMOSIOrK, YrieBogopoabl,
KICNOPOA W a30TcofepXalime COefMHeHWs, MOHOMeEP, NOUMep, CTPYKTYypHOe
3BEHO, BbICOKOMONEKYNAPHbIE COEANHEHMST); TEOPUMN U 3aKOHbI (TEOPUS CTPOEHMS
opraHuyeckux BewlectB A. M. ByTnepoBa, 3aKOH COXpaHeHUs MacCbl BELLECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA $A3bIK XUMWKU; MUPOBO33PEHYUECKME 3HAHWS,
neXkalie B OCHOBE MOHUMaHWUA MPUYUHHOCTM N CUCTEMHOCTU XMMUYECKMX
SBNEHWI, (HaKTOMOrMYecKMe CBeAEeHMs O CBOWCTBaX, COCTaBe, MONYYEHUN K
6e30MacHOM WCMO/b30BaHMN BaXKHEMLINX OpPraHMYecKUX BeWEeCcTB B ObITy U
MPaKTUYECKOW AeATeNbHOCTU YeNl0BeKa;

CPOPMMPOBAHHOCTb YMEHWIA BbISIBNATL XapaKTepHble MPU3HAKN MOHATUMN,
yCTaHaB/MBaTb MX B3aMMOCBHA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMmMcaHnK CoCTaBa, CTPOEHNS 1 NPeBPaLLeHNIA OpraHNYeCKNX CoeAMHEHNI;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMUYECKYH) CUMBOMINKY [A/15
COCTaB/IEHUSA MOJIEKY/IAPHBLIX U CTPYKTYPHbIX (Pa3BEPHYTON, COKpaLEHHOW)
(hopMyn  OpraHMYecKMX BeLWEeCTB W  YpPaBHEHUA  XMMUYECKUX  peakLuui,
N3roTaB/MBaTb MOAENN MOMEKYNT OpraHUYecKUX BELLeCTB A/1F WKCTpauun nx
XMMUYECKOr0 1 NPOCTPAHCTBEHHOIO CTPOEHNS;



CPOPMMPOBAHHOCTb YMEHWI YCTaHaBMBATb MPUHALNEXHOCTb M3YYEeHHbIX
OpraHMYeckMx BELECTB MO WX COCTaBy W CTPOEHUIO K onpeaeneéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofopoAbl, KUCNOPOL W a30TcofepxKalive
COEAVNHEHNs, BbICOKOMOIEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Ha3BaHWA Mo
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAWTL TPUBUA/IbHbIE
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWeH, MPOMNWUMEH, aueTWU/eH,
3TUNEHTINKONb, TANLEPUH, (heHon, dopmanbaernt, auetanbaerng, mypasbUHas
KWCNOTa, YKCYCHasA KICOTa, OJIEMHOBAaA KUC/0Ta, CTeapnHOBas KUC/I0Ta, K033,
(bpYyKTO3a, Kpaxmas, Lienskno3a, rMnumH);

ChOpMMPOBAHHOCTb YMEHWUA OMpefensaTb BUAbl XUMWYECKOW CBS3U B
OpraHNYecKmx CoeMHeHNAX (OAMHAPHbIE N KPaTHbIE);

CPOPMUPOBAHHOCTb YMEHMSA TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Beulects A. M. byTtneposa An1si 06bACHEHNS 3aBUCUMOCTU CBOWCTB
BELLLeCTB OT MX COCTaBa U CTPOEHMS; 3aKOH COXPaHEHNA MacChbl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWIA  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMWUYHBLIX MPeLCTaBUTENE PasINYHbLIX
KNacCoB OpPraHN4Yeckmx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eH, aueTUIeH,
bytagueH-1,3, metunbytagmeH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TWU/EHT/INKO/b,
rNALEpPUH, (heHos, aueTanbaerni, MypaBbMHas W YKCYCHas KWUCNOTbI, T/IHOKO33,
KpaxmaJ, Lesintososa, aMMHOYKCYCHasa KUCoTa), UANKOCTPUPOBaTbh FrEHETUYECKYIO
CBA3b MEXAY HVWMMW YpaBHEHWAMMW COOTBETCTBYHOLUMX XUMUYECKUX peakuuii C
MCMONb30BaHNEM CTPYKTYPHbIX (POPMY;

C(hOpMMPOBAHHOCTb YMEHUA XapaKTepu3oBaTb MCTOYHUKN YIeBOLOPOAHOIO
Cblpbsi  (He(Tb, MPUPOAHbLIA ra3, Yronb), Crocobbl WX nNepepaboTKn U
MpaKTUYecKoe NpPMMeHeHVe NPOAYKTOB MepepaboTKu;

CPOPMMPOBAHHOCTL YMEHWIA NPOBOAWUTL  BbIYUCIEHUS MO XMMUYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BeLlecTBa WAM MPOoAyKTa
peakumMm no W3BECTHbIM Macce, 006bLEMY, KOMMYECTBY OLHOIMO M3 MCXOAHbIX
BELLECTB UK MPOAYKTOB peakLun);

ChOPMUPOBAHHOCTb YMEHWIA BMaAeTb CUCTEMOW 3HaHWA 06 OCHOBHbIX
MeToZax Hay4yHOro no3HaHus, UCNOob3yeMbIX B XUMUW NPU U3yUYeHNWN BELLLECTB U
XUMUYECKNX ABNEHNIA (HabntoaeHre, N3MePeHNe, SKCNEePUMEHT, MOAENMPOBaHME),
NCMOMb30BaTb CUCTEMHbIE XWMMWYECKME 3HAHWA AN19 MNPUHATUA pPeLleHuid B
KOHKPETHbIX J>KU3HEHHbIX CUTyauusax, CBA3AHHbIX C BeLecTBaMn U UX
NPUMEHEHNEM;

chopMMPOBAHHOCTb YMEHWIA CO6M0AAaTb NpPaBua Noib30BaHUA XMMUYECKOWA
nocyaom m nabopaTopHbiM 060pyOBaHMEM, a TakXe npaBuna obpalleHus C
BelLLleCTBaMM B COOTBETCTBMM C MHCTPYKUMAMWU MO BbIMONHEHUIO /1a60PaTOPHbIX
XNMWYECKUMX OrbITOB;

ChOPMMPOBAHHOCTb  YMEHWA MIaHMPOBaTb W BbIMOJMIHATL  XUMUYECKWIA
aKCnepuMeHT (NpeBpaLleHns opraHMyecKnx BELLECTB MPU HarpeBaHuu, nosiyyeHune
3TWNEHAa W W3yYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnYecKmx
BeLLeCTB, AeHaTypauus OenkoB NPV HarpeBaHWW, LBETHble peakuuu OGenkoB) B



COOTBETCTBMM C nMpaBwiaMuM TeXHUKM 6Ge3onacHOCTM npu  obpalleHnn c
BellecTBaMyM UK flabopaTopHbIM 060pYyAOBaHMEM, MpPeAcTaBNsATb Pe3y/bTarhbl
XMMUYECKOro 3KCrnepuMeHTa B (DOpMe 3arucu ypaBHEHMI COOTBETCTBYHOLLMX
peakuunin 1 (hopMynnMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

COPMMPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XUMMUYECKYHO
NHOPMaLMIO, MOMly4aeMytd W3 pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOWM
NHQopmauun, VIHTEpHeT 1 Apyrux);

C(hOpMMPOBAHHOCTb  YMeHWU  cobnodaTb  NpaBuna  3KOIOMMYECKM
LienecoobpasHoro rnosefeHNss B ObITYy W TPYAOBOM [AeATENbHOCTU B LENax
COXpaHeHus CBOEro 3[0pOBbS M OKpY>KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefAenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas CMbic/i nokaszaTensd MAK, NoscHATL Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO3AEWCTBUA HA OpraHu3m
4eslI0BEKa;

ANs 06yYaroLWmUXcA C OrpaHNYeHHbIMU BO3MOXXHOCTAMW 3[40POBbA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnenbiX W cnaboBuadwmMx 00y4yaroLmMxXcs: YMeHWe WUCMoMb30BaTb
penbe)HO-TOUEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

hopmy.

11 KIIACC

MpeaMeTHblE pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHM4Yeckas
XVIMUS» OTPaXKatoT:

COPMMPOBAHHOCTb  MPEACTAaBNEHNA: O  XMMWUYECKOM  COCTaBASOLLEN
eCTECTBEHHO-Hay4YHOM KapTUHbI MUPa, POAM XUMUW B MNO3HAHUW SIBIEHWIA
npupodbl, B  (DOPMUPOBAHUM  MbIWMEHUA W KyNbTypbl  [IMYHOCTK, €é
(hYHKLMOHA/TbHON rPaMOTHOCTU, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3agad
N 3KOMOrmyeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO U NMPUPOAHOM
cpese;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHMI,  KOTOopas  BKJIHOYaeT:
OcHoBoMonaratowye NOHATUSA (XMMWYECKUIA 3N1eMeHT, atom, usorton, s-, p-, d-
3NIEKTPOHHbIE OpOMTaNM aTtoMoB, WOH, MOSEKYNa, MOfb, MOJSIPHbIA 06bEM,
Ba/IEHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTEeMNeHb OKWUCMEHUS, XUMUYECKas CBA3b
(KoBaneHTHas, NOHHasA, MeTa/lIMyecKas, BOAOPOAHAS), KpUCTa/IINYecKas peLuéTka,
TUNbl  XUMUYECKUX  peakuui, pacTBOp, 3NMEKTPO/NTbI,  HE3NEKTPONTHI,
3NEKTPONNTMYECKaa Auccoumalms, OKUCIUTENb, BOCCTaHOBUTENb, CKOPOCTb
XVMUYECKOW peakuun, XMMWYECKOe paBHOBECWE); TEOPUM W 3aKOHbl (Teopus
3NEKTPONIMTMYECKOW auccoumalmmn, nepuoamyeckmin 3akoH A. . MeHpaeneesa,
3aKOH COXpaHeHWs MaccCbl BELLECTB, 3aKOH COXPaHeHUst U MpeBpaLLeHNs 3Heprum
MNPy XMMUYECKUX peakumusax), 3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XUMWW,
MWPOBO33PEHYECKME 3HAHUSA, fieXalime B OCHOBE MOHMMAHUA MPUUUHHOCTM U
CUCTEMHOCTU XUMUYECKUX ABMIEHWUIA, (haKTONOrMYecKMe CBeAeHWUA O CBOMCTBAX,



cocTaBe, NOy4YeHUn 1 6e30MacHOM MCMO/b30BAHUM BaXKHEWLLIMX HEOPraHNYeCKnX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/IOBEKE,;

CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKN MOHATUMN,
yCTaHaB/MBaTb MX B3aMMOCBSA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMMCcaHN1 HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTL YMEHWIA MCNONb30BaTb XMMUYECKYH) CUMBOINKY [A/15
COCTaBNleHVs  (POPMyN  BELLeCTB U YPaBHEHUA  XMMWYECKUX  peakuui,
cuctemaTnyeckyto HomeHknatypy (IUPAC) n TpuBuasbHble Ha3BaHWsA OTAENbHbIX
HeopraHMyecknx BellecTB (YrapHblA ras, YrfieKuc/blii ras, amMMuak, rawéHas
N3BECTb, HeralléHas n3BecTb, NUTbeBasA COAa, MUPUT N ApYyrue);

CPOPMMPOBAHHOCTbL YMEHUIA ONpPefeNATh BAIEHTHOCTb U CTeMeHb OKUC/IEHNS
XUMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro COoCTaBa, BUJ XUMUYECKOW
cBs3n (KOBa/IeHTHasA, MOHHas, MeTall/Iyeckast, BO4OPO4Has) B COeAMHEHUAX, TUM
KPUCT/ININYECKOM PELUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/linyeckas), Xxapaktep cpefbl B BOAHbIX pacTBOpax HeOpraHMYecKnx
COEQIMHEHNIA;

chopMmMpPOBaHHOCTb YMEHWNA yCTaHaB/MBaTb MPUHALNEXHOCTb
HeopraHM4yecKMX BeLEeCTB MO WX COCTaBy K OnpegenéHHoMy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BeLLeCTBA — METa//Ibl U HEMETa/bl, OKCU/bl, OCHOBaHWS,
KUCMOTbI, aM)OTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneeBa 1 AeMOHCTPUPOBATb €r0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENIbHYIO
N MPOrHOCTUYECKYHO (DYHKLNW;

ChOpMMPOBAHHOCTb  YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEHME
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuodoB [leprnoamyeckort CUCTEMbI
XUMUYecKnx anemeHtoB . . MeHgeneeBa, MCNonb3ys MNOHATUA «sS-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTmnyeckmne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKNX 3MIEMEHTOB M UX COeAUHEHWIA
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHToB 1. U,
MeHzeneesa;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  (OMuMcbiBaTb)  06LiMe
XMMUYECKMe  CBOWCTBA  HEOPraHWYeCKMX  BELWECTB  Pas3/IMYHbIX  K/1accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHn4ecKumu
BeLLeCcTBaMM C MOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLii;

ChOPMMPOBAHHOCTb YMEHUS KaCcCUPULMPOBATbL XMMUYECKME Peakuun o
pasNYHbLIM MpPU3Hakam (YUCNy U COCTaBy pearvpyroliMx BeLLeCTB, TENJ0BOMY
ahekTy peakuun, M3MEHEHUIO CTemneHel OKWUCNEHMS 3/1EMEHTOB, 06PaTUMOCTU
peakuun, y4acTuio KatanmsarTopa);

ChOpMMPOBAHHOCTb YMEHWI COCTaB/IATb YPaBHEHUS peakuui pasMyHbIX
TUMNOB, NOJIHbIE W COKPALLEHHbIE YPaBHEHUSA peakunii NOHHOIO 06MeHa, YYUTbIBaS
YCNOBUSA, NPU KOTOPbIX 3TV peakumm nayT A0 KOHUa;

CPOPMMPOBAHHOCTb  YMEHWIW NPOBOAWTL  peakuuu, NoATBepXKaatoLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYeCcKUX BeLLECTB, pPacro3HaBaTb



OMbITHLIM NYTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PACTBOPaxX HeOPraHNYecKumx
BELLeCTB;

CPOPMMPOBAHHOCTL  YMEHWUA  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTAHOBUTE/IbHbIX PeakLMil NoCcpPeACTBOM COCTaB/IeHUs 3M1eKTPOHHOro GanaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOWA
peakuun OT pasIMyHbIX PaKTOPOB; XapaKTep CMeLLeHNA XMMUYECKOro paBHOBECUS
B 3aBMCMMOCTM OT BHELLIHEro Bo3gencTansa (npuHumn fle LLatense);

COPMMPOBAHHOCTb YMEHMIN XapaKTepn3oBaTb XWMUYECKMe MpPOLECChl,
nexXkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHUA CEPHON KUCMOThbI, aMMUaka, a
TakKe C(HhOPMMPOBAHHOCTb MPEACTaBMEHM 06 06LLMX HayYHbIX MPUHLMNAX W
3KOJIOTUYECKMX MPOo6/ieMax XMMMUYECKOro Npons3BoACTBa;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C WUCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06béma rasos no M3BECTHOMY
KONIMYECTBY BeLLEeCTBa, Macce Uanm 06bEMY OAHOr0 M3 YYaCTBYHOLIMX B peakuuun
BeLLEeCTB, TEMN/IOBOro 3(h(heKTa peakumMm Ha OCHOBE 3aKOHOB COXPaHeHMs Macchbl
BELLLeCTB, NPeBPALLEHUNS N COXPAHEHWNSA 3HEPTUN;

ChOpMMPOBAHHOCTb YMEHUIA cobtoAaTh nNpasua rnosb30BaHNS XMMNYECKO
nocyaoi m nabopaTopHbIM 060pyAOBaHMEM, a TakKXe npaBuia o6palleHus C
BeLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1A00PaTOPHbIX
XUMUYECKNX OMbITOB;

COPMMPOBAHHOCTb  YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCNepuMeHT (pasfioXkeHue nepokcuaa BoAopoda B NPUCYTCTBMU KaTaim3aTopa,
orpefesieHne cpefbl pPacTBOPOB BELIECTB C MOMOLLbIO YHMBEPCA/IbHOIO
WHAMKATOPa, BINAHME Pa3/InyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuum Ha CynbgaT-, KapboHaTt- U
X/IOPUA-aHNOHbI, Ha KaTMOH aMMOHUS, PeLleHne 3KCMePUMEHTa/IbHbIX 3aAay no
Temam «MeTanbl» U «HemeTanibl») B COOTBETCTBAM C MpaBUMaMU TEXHUKU
6e30MacHOCTM Npu 06paLLeHnn C BelecTBaMmy 1 nabopaTopHbIM 060pYyL0BaHNEM,
MNPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin 1 opmynMpoBaTth BblBOAbI HA OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHa/IM3MPoBaTb XMMUYECKYHO
MH(OpPMaLMIO, MONyYaeMyto M3 pasHbIX WCTOYHMKOB (CPeAcTBa MacCOBOM
KOMMYHUKaummn, VIHTepHET 1 apyrux);

chopMMpPOBaHHOCTL  YMeHWU  cobntogatb  NpaBuna  3KOMOMMYECKU
LienecoobpasHoOro nosefeHNss B ObITY W TPYAOBOWN [AeATENIbHOCTU B LENsAX
COXpaHeHus CBOEro 3[0pOBbA M OKpY>KaroLle NPUPOAHOI cpefbl, 0CO3HABaTb
OMacHOCTb BO3AENCTBUA Ha XXMBble OPraHn3mMbl ONpeAenéHHbIX BELLECTB, MOHMMAS
cMmbicn nokasatens [MAK, NoACHATbL Ha npuMepax Cnocobdbl YMeHbLUEHUA W
NpesoTBPALLEHNA UX BPeLHOr0 BO3AEeNCTBUA HA OpraHu3M YesioBeka;



ANa 00y4aroLmMxcs ¢ OrpaHNYeHHbIMU BO3MOXHOCTSAMW 3[40POBbS: YMEHME
MPUMEHATb 3HaHWA 06 OCHOBHbIX AOCTYMHbLIX METOAAaX MO3HAaHWA BELLECTB W
XUMUYECKNX ABNEHUIA;

ANs CNenbiX W CcnaboBuaswmx obyyarowmxcs: YMeHWe WCMNoNb30BaTh
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsg ana 3anmucu XMMUYECKMX

hopmy.
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s://m.edso0.ru
1.1 Teopua CTPOeHUs OpraHNYecKnx 3 EI/IpﬁI'IVIOTeKa P3LL
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WToro no pasgeny 3
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Bubnmoteka LLOK
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KOHTPO

JIbHBbIE

padoThI

I1PAKTH

yecKkue

padoThI

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

MpeaMeT opraHMYecKoin Xmmmm, eé
BO3HWMKHOBEHWE, pa3BUTHE U
3HayeHue

Bubnunoteka LLOK
https://m.edsoo.ru
Bubnnoteka PILL
https://resh.edu.ru

Teopus CTPOEHNSA OpraHNYecKmX
coeguHeHuin A. M. byTnepoBa, eé
OCHOBHbl€e MOJIOXEHMNA

[MpefcTaBneHNe 0 Knaccugukawmm
OpraHMyecKnX BeLLECTB.
HomeHKnaTypa (cuctematmyeckas) n
TpVBU&/IbHbIE Ha3BaHUS
OpraHMyecKnx BeLLecTB

AJIKaHbl: COCTaB 1 CTPOEHME,
rOMOJIOTUYECKNIA paj,

MeTaH 1 3TaH — npocTelilune
npeacTaBUTEN ankaHoB

AJIKeHbI: COCTaB 1 CTPOEHME,
CBOWCTBa

STUNEH 1 NPONUNEH — MpPOCTeiiLLne
NpesCcTaBUTENN a/IKEHOB

MpakTnyeckas padota No 1.
«[lonyyeHne aTnIEHa U N3yYeHne
ero CBOMCTB»

AnkagueHbl. bytagmen-1,3 n
mMeTunbyTtaameH-1,3. NonyyeHne
CUHTETNYECKOr0 KayuyKa 1 pesuHbl

10

AJIK/HbI: COCTaB U 0COBEHHOCTM
CTPOEHWS, FOMO/IOFMYECKNIA PSA.
AUeTUNEH — NPOCTENLLNIA
npeacTaBuTeNb a/IKNHOB

11

12

13

BbluncneHns No ypaBHeHUO
XVMUYECKON peakuum

ApeHbl: 6eH30/1 1 TONyon.
TOKCMUYHOCTb apeHoB

CeHeTMYecKast CBA3b Yr1eBOAOPO/0B,
NPUHALIEXALLMX K Pa3NYHbIM
Knaccam

14

MpUPOAHBIE UCTOUHMKY
YIN1eBOA0PO0B: NPUPOAHBIN ras n



https://m.edsoo.ru/
https://resh.edu.ru/

MoMyTHble HehTAHbIE rasbl, HeTb 1
NPOAYKTbI €& nepepaboTKm

15

16

MpUPOAHBIE UCTOUHMKY
YIN1eBOA0PO/0B: NPUPOAHBIN Fas n
MoMyTHbIe HeTSHbIE rasbl, HEPTb
MPOAYKTbI €€ NepepadoTKy

KoHTponbHas paboTa no pasgeny
«YTNeBogopoabl»

17

18

19

[MpenencHble 04HOATOMHbIE CUPTHI:
MeTaHO/ 1 3TaHo/N. BogopoaHas
CBA3b

MHoOroaToMHble CvpPTbI:
3TUNEHTIMKONb U TNULLEPUH

deHo/: CTPOEHME MONEKYbl,
(*)I/ISVI‘-IECKI/IG N XMMNYECKNE
CBOWCTBA, NPUMEHEHNE

20

Anbfernapl: hopmasbaerng v
auetanbgerni. ALETOH

21

22

23

O[LHOOCHOBHbIE Mpefe/bHble
Kap6OHOBbIE KMCNOTbI: MypaBbUHas U
YKCYCHas

MpakTnyeckas padota Ne 2.
«CBOIWCTBA pacTBOpa YKCYCHOM
KMCNOTbI»

CteapurHoBas 1 011eMHOBas KUCNOThI,

KaK npeactaBuTeN BblCLUNX
Kap60HOBbIX KUCNoT

24

Mbina KaK Co/in BbICLLNX
KapOOHOBbLIX KUC/IOT, MX MOtOLLIee
fencTeme

25

26

27

CnoxHble 3¢mpbl Kak NMPon3BOAHbIe
KapbOHOBbLIX KMCMOT. M'naponus
C/TOXXHbIX 3(VpoB

XXupbl: rnaponus, npuMeHeHue,
fronorunyeckas posb X1UpPoB
YneBojpl: COCTaB, Knaccugukaums.
BaxkHenLne npeacTasuTenu:
r7I0K03a, (PPYKTO3a, caxaposa

28

Kpaxman v uenntonosa Kak
NPUPOAHbIE NOIMMEPBI

29

KoHTponbHas pa6oTa no pasaeny
«Kuncnopoacogepxatuye
OpraHNYecKune CoeMHEHNN»

30

AMWHbI: METUNAMUH U aHUINH

31

AMVHOKMNCOTbI Kak aM(oTepHbIe
OpraHnYecKune CoeaNHEHNS, NX




6110/10rMYecKoe 3HaYeHwe. MenTnabl

benku Kak npupogHble

32 BbICOKOMO/EKYNSAPHbIE COeANHEHUSA 1
33 OCHOBHbIe MOHATUA XUMUWK ) 1
BbICOKOMO/EKYNAPHLIX COEAUHEHNNA

OCHOBHbIE MeTO/bl CUHTE3a
34 BbICOKOMO/IEKYNAPHbLIX COEANHEHWIA. 1
[MnacTmacchbl, Kay4yKu, BOJIOKHa
OBLWEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME




11 KJIACC

KoanuyecTBo 4acoB

N JJIeKTPOHHbIE
[1)
- TeMa ypoka s - - udposbie
n/n yp o 2o ZEgE uudp
= £ £38 2 2 5 o6pa3oBaTe/bHbIe
> =} e 2
m z==sg £ &8 pecypcnl
o Bunonuoteka LIOK
XUMNYECKUIN 31EMEHT. ATOM. L
1 DNeKTPOHHas KOHhMrypaums 1 ttps.//m.eds00.1U
ATOMOB Bunbnunoteka P3LL
https://resh.edu.ru
Meproanyecknii 3aKoH un
Mepvoanyeckas cuctema
) XUMUYecKkux anemeHToB . U. 1

MeHpeneesa, UX CBA3b C
COBPEMEHHOIA Teopuein CTPOEHNS
aToMoB

3aKOHOMEPHOCTU U3MEHeHUS
CBOMCTB XMMUYECKNX 3/1EMEHTOB U
NX COeAMHEHMIA NO rpymnnam un

3 nepuogam. 3HayeHue 1
nepruoaMYecKoro 3akoHa v cCucTeMmbl
XUMUYecKux anemeHTos [.U.
MeHzeneesa B pasBUTUM HayKu

CTpoeHue BellecTBa. XMUYeckas
CBfI3b, €€ BMAbl; MEXaAHWN3MbI
06pa3oBaHmMsi KOBaSIEHTHOW CBA3N.
BopopogHasa cBAsb

BaneHTHOCTb.
AnekTpooTpuLaTenbHocTb. CTeneHb

5 oKuncneHus. BellecTtsa 1
MO/EKY/IAPHOr0 U HEMONEKY/IAPHOIO
CTPOeHus

MMoHATUE O ANCNEPCHBIX CUCTEMAX.
CTUHHbIE 1 KONOMAHbIE
pacTBopbl. MaccoBas 4ons BelecTsa
B pacTBope
Knaccugukaums n HoMeHKnatypa
HEopraHNYeCcKNx CoOeaNHEHNIA.
7 ["eHeTMyYecKasa cBA3b 1
HeopraHM4YecKnx BELLECTB,
pasNYHbIX K1accoB

Knaccugukaums Xmmmyeckmx
peakLmii B HEOpPraHM4ecKom u
OpraHNYecKon XMMUK. 3aKOH
COXPaHEeHWst MacCbl BELLLECTB; 3aKOH
COXpPaHEeHs 1 NpeBpaLLeHms

SHEPI MM NPU XMMUYECKMX PeaKLmsaX
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CkopocTb peakummn. ObpaTumble
peakumn. XMMNUYeCKoe paBHOBeCHE

10

MpakTunyeckas padota Ne 1.
«BnnsHme pasinyHbIX (hakTopoB Ha
CKOPOCTb XMMUYECKOW peakLmm»

11

ANeKTponMTMYEeCKas guccoLmaums.
[MoHATMEe 0 BOAOPOAHOM MOKa3aTese
(pH) pacTBopa. Peakmm MOHHOIo
obmeHa. M'aponm3 opraHUYecKmx 1
HeopraHN4YecKnx BELLECTB

12

13

OKMNCNNTENbHO-BOCCTAHOBUTEbHbIE
peakuuu. MoHATUe 06 3M1EKTPOIN3E
pacnniaBoB 1 pacTBOPOB CONeN

KoHTponbHas pa6oTa no pasaeny
«TeopeTnyecKne 0CHOBbI XUMUM»

14

15

MeTannbl, UX NOMOXKeHWE B
Mepnoanyeckoin cucteme
XUMUYECKNX 3anemeHToB . .
MeHfeneeBa 1 0CO6eHHOCTH
CTpoeHus aToMoB. Obume
(bM3nyecKme CBOMCTBA METa//IOB

CnnaBbl META/I0B.

DNeKTPOXUMUYECKUIA psif
HaNPsYKEHUIA MeTannoB

bnbnuoteka LLOK
https://m.edsoo.ru

Bubnnoteka P3LL
https://resh.edu.ru

16

XUMUYECKME CBONCTBA BAXKHEMLLNX
MEeTaNN0B (HaTpWii, Kani, KanbLmia,
MarHuii, aftoMUHNIA) N UX
COeANHEHWI

17

18

19

X1MMYecKme CBOMCTBA XpoMa, Meau
N UX COEAMHEHMI

X1MnYecKmne CBOMCTBA LMHKa,
enesa n UX CoeanHEHNN
MpakTnyeckas pabora Ne 2.

"PeLleHne sKCnepnuMeHTaIbHbIX
3afay no teme «MeTansibi»"

20

HemeTtannbl, UX NONOXeHNe B
Meproanyeckoin cucreme
XUMUYECKNX anemeHToB . .
MeHpeneesa n 0CO6EHHOCTH
CTPOEHWNsi aTOMOB

21

dur3nyecKkmne CBONCTBA HEMETA/I/OB.
AnnoTponus HemeTannoBs (Ha
npumMepe KMcnopoaa, cepbl,
(hocdhopa 1 yrnepoaa)

22

XuMmyeckue cBoNCTBa rasioreHos,
Cepbl U UX COeAMHEHWIA



https://m.edsoo.ru/
https://resh.edu.ru/

23

XVMUYecKme CBOCTBA a30Ta,
(hocotpa 1 Nx cCoeanHEHNI

24

25

26

27

XUMMUYECKMe CBONCTBA Yriepoaa,
KPEMHUSA N UX COeANHEHWI

MprMeHEHNe BaKHERLLINX
HEMETa/INIOB U UX COeUHEHWIA

O606LLeHME N cucTeMaTU3aLUs

3HaHWU no Teme «HemeTannbI».
BblumcneHns no ypaBHeHNAM 1
XUMUYECKUX peakunii 1
TEPMOXMMUYECKME PACYUETDI

MpakTnyeckas pabota Ne 3.
«PeLleHne 3KCNepUMeHTaNIbHbIX 1
3afay no teme "HemeTtannbl"»

28

29

30

31

32

KoHTposnbHas paboTa no Temam
«MeTannbi» n «<HemeTanIbI»

HeopraHnyeckne n opraHuyeckue
KMCNOTbl. HeopraHuyeckme un 1
opraHn4eckne oCHoBaHUA

AM(OTEPHbIE HEOPraHMYECKME U
OpraHn4yecKme coeMHeHus.

"eHeTnYecKas CBA3b 1
HeopraHMyecKnx u opraHuyecKmx

BELLeCTB

Ponb XnuMum B 06ecrneveHmm
3KO/I0MMYECKOA, 3HEPreTUYECKON U
nyLEeBor 6e30NacHOCTU, Pa3BUTUN
MeANLMHBI

MpeacTaBneHns 06 06LLMX HayYHbIX
MPVHLMNAX NPOMbILLIEHHOTO 1
MONyYeHNs BaXKHEMLINX BELLECTB

bnbnnoteka LLOK
https://m.edsoo.ru

Bubnnoteka P3LLU
https://resh.edu.ru

33

YUenoBeK B MUpe BeLLECTB U
maTepuanos

34

OBLLEE KOJIMYECTBO YACOB 10O

XVMUA 1 300POBbE YesloBeKa 1

34

NMPOIrPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 knacc/ MabpmensH O.C., OctpoymoB W.I'., Cnagkos C.A.,
AKUMOHepHoe 06LLecTBO «13aaTenscTBo «IpocBeLLeHme»
» Xumusa, 11 knacc/ MabpuensH O.C., Octpoymos N.I"., Cnagkos C.A.,
AKUMOHepHoe 06LLecTBO «l13aaTenscTBo «IpocBeLLeHme»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
MeToamyeckoe nocobue ans yuntend.-pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

MpeseHTauus (MHPOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html

Ypok (Undposas 6ubnmnoteka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article

Bugeoypok: http://school-collection.edu.ru/

Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217

Bugeoypok (MHTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-
zhizni-cheloveka

Ypok (PALU): https://resh.edu.ru/subject/lesson/6149/

Bugeoypok: http://school-collection.edu.ru/

Bugeoypok (MHTepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

Ypok (Aknacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217

Ypok (Undposas 6ubnunoteka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article

MpeseHTauusa (MHPOYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.htm
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