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MHNOACHUTEJIbHASA 3AIIMCKA

Mporpamma nNO XWMWUM Ha YPOBHE CpedHEro o06Llero 06pa3oBaHUS
paspaboTaHa Ha OoCHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OMN  COO), npefctasneHHblX B PefepasbHOM  rocyapCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHUs
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOJMIOXeHNn «CTpaTern pasBUTUA BOCMUTAHUA B POCCUICKON
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [MpasuTtensctea PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOAO0B K pa3paboTKe NporpaMmbl MO XMMUW, K ONpeaeneHuto
06LLEel cTpaTern obyyeHus, BOCNUTAHMS 1 Pa3BUTUSA 0OyYatoLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xumusa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUN
KOHUeNTYyasbHble nonoxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
COflepXKaHus, pe3ynbTatoB 00y4veHuUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnoslyyaemoe BbIMYCKHMKaMM
06LLe0bpa3oBaTe/lbHOM  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacCTbito KX
obpa3oBaHHOCTU. OHO CAYXXWUT  3aBepLlaloWMM  3TanoM peamsaumy  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IOUYEBbIX LEHHOCTEN, MPUCYLLNX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPO/bI, POPMMPOBaHNS MUPOBO33PEHNS U 0OLLEN Ky/bTYpbl
YesioBeKa, a TakXXe 3KOMOrnMyeckn 0OOCHOBAHHOIO OTHOLUEHUS K CBOEMY
30pOBbI0 1 MPUPOAHOA cpefde. Peanusayetca XuMMU4YecKoe 06pasoBaHue
0byyatoLLMXca Ha YpoBHe cpefHero obLlero obpasoBaHus cpeacTBamy y4ebHOro
npegmeta «XuUMUS», COAEPXaHMe W MNOCTPOEHMe KOTOPOro OnpefeneHbl B
nporpaMMe Mo XUMUW C YYETOM CMEunudUKN HayKu XUMWUW, €€ 3HayeHns B
MO3HaHMN MPUPOAbLI M B MaTepuasibHOM >KM3HW 0O6LLEeCTBa, a Takke C Y4ETOM
06WMX Uenerl M MNPUHLMMOB, XapaKTepu3yloLMX COBPEMEHHOE COCTOsHUE
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BKNag B (hopMUpOBaHMe pauyoHasibHOr0 Hay4YHOro MbILLIEHNS,
B CO3[aHuWe Le/loCTHOro NpefcTaBieHns 006 OKpyXKatoLleM MUpe Kak O efUHCTBE
NpUpoabl N 4YenoBeka, KOTopoe (HOpPMUPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBONCTBAMM U BOSMOXKHLIMI 061aCTAMU NPUMEHEHNS.



TecHO B3aMMO/ENCTBYSA C APYTMMU eCTECTBEHHbIMW HayKaMu, XMMUs cTana
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpbl, HEOOXOAUMbIM YCI0BMEM YCMELLIHOMO
TpyAa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XWMUA KakK Hayka
cosuartesibHas, Kak HaykKa BbICOKMX TEXHONOrWi HanpaefieHa Ha peLueHune
rnobasbHbIX NpobseM YCTOMYMBOrO pPasBUTMS  YesloBeYeCTBa — CbIPbEBOWA,
3HePreTMYeCKOn, NULLLEBOIA, IKO/TIOTMYECKON 6€30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMWM UENAMU U MPUHLMNAMW CpefHero o6Llero
obpaszoBaHus cofep>kaHne npeameta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTUPOBAHO MPEVNMYLLIECTBEHHO Ha OBLLEKYbTYPHYHO NOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IIOYEHWA B XKU3Hb  COUMYMa, MPOLOJIKEHWS
06pa3oBaHNsA B pa3iNyHbIX 061aCTAX, HE CBA3aHHbLIX HEMOCPEACTBEHHO C XVIMUEN.

CoctaBnaiowmmMmn  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckas xumusa» n «O6LWasd 1 HeopraHMyeckas XuWMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegmeta obecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUIA, 3aKOHOB 1 TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckast Xmmusi» n «O6Las u
HeopraHuyeckas XuMMusi» CcopmmpoBaHa B MNporpamme Mo XUMWKW Ha OCHOBe
CUCTEMHOIO NOAX0A4a K W3y4YeHMIO Yy4yebHOro matepuasa u 06Yyc/oB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XuWMUW BeLLecTBa
paccMaTpmBatoTCA Ha YPOBHE K/laCCUMYECKOW TEOpUWM CTPOEHUS OpraHuUYecKmx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUW BelecTB. CeefleHNs 06 M3y4vaemblX B Kypce
BellecTBax AalTcs B PasBUTUM — OT Yr/1IeBOAOPOAOB A0 C/OXHbLIX 6MON0rMYecKu
aKTUBHbLIX COeMHEHWA. B Kypce OpraHM4Yecko XUMWW MOSy4aroT pasBUTHe
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006LLero 06pa3oBaHus MepBOHaYasibHble
NpefCTaB/IEHUSt O XMMMUYECKOI CBA3M, KNaCCU(IMKALMOHHbLIX MPU3HaKax BELLeCTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, 0 XUMUYECKOIN peakumn.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XWMUs» 6a30BOro  YPOBHSA
paccMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMYecKNiA matepuvan u  (PakToNorMyeckne CBeAEeHWUS O BeLecTBax U
XMMUYECKOM peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4yeckas
XVMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepPOANYECKOrO 3aKOHa C OOLLIETEOPETUYECKMX U METOAONOMMYECKUX MO3NLNNA,



rnyGXe MOHATb WCTOPUYECKOE W3MEHEHME (YHKUMIA 3TOro0 3akoHa — OT
0606LLaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EavHas cuctema 3HaHUA 0 BaXKHEMLLMX BeLLECTBax, X COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX MNPOTEKaHMA JononHaeTca B Kypcax 10 m 11 Knaccos
aNleMEHTaMV  COflepXKaHWs, UMEKOWMMU  KyNbTYPONIOrMYECKUA 1N NPUKNagHONM
XapakTep. 3TW 3HaHUS CMOCOGCTBYIOT MOHVMAHWMIO B3aUMOCBSI3U XUMUKU C
APYTUMU HayKaMK, PacKpbiBalOT eé posib B MO3HABATE/IbHOW M MPaKTUYeCKOM
[eATeNIbHOCTN YesioBeka, CrocOoOCTBYHOT BOCMMUTAHUIO YBaXKEHWA K npoLeccy
TBOPYECTBa B 06/1aCTU TeOPUN N NPaKTUYECKUX MPUIOXKEHWUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYUMBbIX
nNpo6nemax, CBSi3aHHbIX C XUMWEN, KPUTUYECKM OCMbICAMBATb WMH(OPMaLMo K
NPUMEHATb €& [ANA MOMOSIHEHWUA 3HaHWIA, PeLUeHns WHTENNEKTYaNlbHbIX U
3KCMePUMEHTa/IbHbIX MUCCMef0BaTENbCKMX 3a4ay. B uenomM cofep)kaHve y4ebHoro
npeagmeta  «XUMWUS»  [aHHOrO  YPOBHS  U3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06y4atOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
nnococknx maen, TakMx Kak: maTepuasibHOe eAMHCTBO HEOPraHM4Yeckoro u
OpraHMyeckoro mwmpa, 00YCNOBNEHHOCTb CBOWCTB BELWECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUA MYTEM 3KCMepuMeHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM (hakTaMun U TeOPeTUYECKUMU
NpeanocbIsIKaMy, 0CO3HaHME POV XMMUMN B PELLEHNM 3KOTOTUYECKUX NPo6neM, a
TaKXXe Npob6siem coepexxeHnst 3HepreTUYECKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3agad  BOCMMUTaHMS, pPasBUTUA U coLMaIn3aLmm
0byyaloLWMXca MPUHATbIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefAeneHuto
COAEPXaHWA W MOCTPOeHMs npeAMeTa npegycmaTpuBatoT — (hOpMUPOBaHMNE
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30BOe 3HayeHWe A1
pas/IMyHbIX BWUAOB [EeATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKN MH(oPMaLMK, HEOOXOANMBIX A1 MPUOBPETEHUS ONbITa NPaKTUYECKON
N UCCNeAoBaTeNbCKON [AESTENbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero obpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM LIeNeid M3ydeHus npeameTa Harpas/ieHVEM
MEPBOCTENEHHOM 3HAYMMOCTU TPAAMLMOHHO MPU3HAETCA (OPMMPOBAHME OCHOB
XMMUYECKOW HayKM KaK 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNIbHOCTN YeNoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C
METOANYECKON TOYKM 3PEHWUA TaKOM noaxof K OnpefeneHnto Lenein n3yyeHus
npeameTa BNSETCSA BNOHE ONpaBAaHHbIM.



CornacHo [aHHOW TOYKe 3PeHWs TNaBHbIMK LEensMU U3ydeHuUs npegmerta
«XnMuna» Ha 6a3080M ypoBHe (10 —11 K/1.) ABNAl0TCA:

o (hOpMUpPOBAHME CUCTEMbI  XUMWYECKMX 3HAHWUMA  KaK  BadKHeWLUeW
COCTaB/AOLLEN eCTECTBEHHO-HAYYHOW KapTWMHbI MUpa, B OCHOBE KOTOPOWA
NeXaT K/KYeBble MOHATUA, (PyHAAMEHTa/IbHbIE 3aKOHbI U TEOPUN XUMUMK,
OCBOEHMe fA3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LeHNI1 MMPOBO33PEHYECKON0 XapaKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUSA N CTAHOB/IEHNS;

o (hopMUpOBaHME W pa3BUTME NMPELCTaBIEHNA O HayYHbIX METOAAX MO3HAHUA
BELECTB U XUMMUYECKUX peakuuid, HeobXoAuMbIX A1 NPUoOpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XMMUYECKUX SABNEHWUNA,
MMEIOLLMX MECTO B NPUPOJE, B NPAKTUYECKOW N MOBCEAHEBHOM XMN3HU;

e PasBUTME YMEHWIA 1 CNOCOBOB AeATENbHOCTU, CBA3AHHbIX C HAONIOAEHVEM Y
OOBACHEHMEM  XMMUYECKOTO  3KCMEepUMeHTa, COOMIOAeHMEM  MpaBu
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMUKN YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpuopuTETaMK B CUCTEME CpefHero obuiero obpasoBaHuns. CerogHs B
npenogaBaHMM  XUMUW B OOMbLUEN  CTeneHW OTAAETCA  MNPeAMnoYTEHMe
MPaKTUYECKOA KOMMOHEHTE COAepXaHUs O0OyYeHUs,, OPUEHTMPOBAHHOWN Ha
MOArOTOBKY BbIMYCKHMKa 006LLle06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (hYHKUMOHa/bHOW FPaMOTHOCTbIO, TO €CTb Ccrnocobamu u
YMEHUAMU aKTUBHOIO MOMYYEHUS 3HAHWUIA U NPUMEHEHUS UX B peanbHON XXMU3HU
AN peLleHns NpakTUYecKnx 3agad.

B cBA3nM C aTuM npu un3ydeHUn npegmeta «XUMUS» LOMUHMPYHOLLee
3Ha4eHne NPMOBPETAIOT TaKMe Lenn 1 3aadm, Kak:

aflanTaumsa obydarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatOLLErocs mMunpa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa3oBaHuNIo, COTPYLHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPaMOTHbIX
PEeLLEHNIA B KOHKPETHbIX XXMU3HEHHBIX CUTYyaUMaX, CBA3aHHbIX C BELLeCTBaMU N X
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCA  KNHOYEBLIX  HaBbIKOB  (K/THOYEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: pelleHns nNpobsieM, Momucka, aHanmsa u 06paboTKM NMHGopmaLmu,
HEOOXOAMMbIX A8 MPUOOPETEHNA OnMbiTa [AeATe/IbHOCTM, KOTOopas 3aHMMaeT
BaXKHOE MeCTO B MO3HAHUM XMMUW, a TaKke [N OUEHKM C MNo3numi
3KO/IOTMYECKO 6e30MacHOCTN XapakTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeKa 1 MPUPOLHYHO Cpesy;



pa3BMTME MNO3HaBaTENbHbIX WMHTEPECOB, MHTENNEKTYaSIbHbIX M TBOPYECKMX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWA MO0 XUMUM B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCNO/Mb30BaTb
COBpPeEMEHHbIe MHHOPMaLNOHHbIE TEXHONIOTMKU AN NOUCKA U aHanm3a yyuebHon U
Hay4HO-NOoNyNSPHON MHDOPMALUN XUMUYECKOTO COAePXKaHS;

(hopmmpoBaHMe 1 pasBuTHE Y 06YyHatoLWMXCA acCOLMAaTUBHOIO N NOrMYECKOro
MbILLNeHNA, HabntoAaTeIbHOCTM, COOPAHHOCTHU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeobX0oAMMbI, B 4aCTHOCTW, MPW MIaHMPOBAHUN W MPOBEAEHUM XUMWUYECKOIO
3KCNEPUMEHTE;

BOCMUTaHME Yy Ob6yuvalolmxca  YOeXXAEHHOCTM B FYMaHUCTUYECKOWA
HanpaB/IEHHOCTU XUMWMK, €€ BaKHOM PONN B PeLeHMU rNobanbHbIX NpPobem
paLMOoHanbHOIo NPUPOAOMNOb30BaHNSA, NOMOMHEHNS 3HEPrETUYECKNX PECYPCOB U
COXpaHeHus MNPUMPOAHOro PaBHOBECWUS, OCO3HAHWA HEo6XOAMMOCTU 6GepexXHOro
OTHOLUEHNA K MNPUPOAe W CBOEMY 3[I0POBbHD, a TakKXe MPUOBPETEHNSA OrbiTa
MCNONb30BaHUA MOMYYEHHbIX 3HAHWIA AN NPUHATMS TPaMOTHbIX PELLUEHWUA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU SABNEHUSMMA.

B yuyebHOM nnaHe cpeaHero 06LLEro o6pas3oBaHUs NpeaMeT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMETbI».

OO6LLIee YMCno YacoB, OTBEAEHHBIX A1 U3yUYEHUSt XUMWK, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 vaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKol XMMUN: eé BO3HUKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MOMYYEHUM HOBLIX BELLECTB UM MaTepuanoB. Teopusa CTPOEHUS OpraHnYecKux
coeanHeHnin A. M. bByTnepoBa, eé 0CHOBHbIE NONOXeHWSA. CTPYKTYpPHble POpMY/bl
opraHuyeckux BewlecTs. [omonorua, wusomepus. XuMUYeCcKas CBA3b B
OpraHNYecKMx COeAMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccupukaumMm opraHMYecknx BelLecTB. HomeHKnaTypa
OpraHMYyecKnx COeAMHEHWUN (CUcTemMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/ieHMe C obpasliaMn OpraHMYyecKMx BeLecTB W MaTepuanamy Ha UXx
OCHOBE, MO[e/NMpoBaHWe MOSIEKY/l OpraHWYecKuX BeLLeCTB, HabMgeHe W
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB MO NPEBPaLLEeHN0 OpraHNYeCKMUX BELLECTB
Npw HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHMe, TOMOMOrMYecKuin psg. MetaH M 3TaH —
NpoCTeLlLne NPeAcTaBUTENN a/lkaHOB: (DM3MYECKMEe W XMMUYECKMe CBOMCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA paf. STUEH U NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  rMOpUpPOBaHUSA, TaJIOrTEHNUPOBaHNA, TUapaTauun, OKWUCNEHUA U
nosiMmepur3aLmmn), NoayyYeHe N NpUMeHeHMe.

AnkaaueHbl: 6yTaameH-1,3 1 meTunbytagueH-1,3: CTpoeHue, BaXHelhLIne
XMMUYeCKMe CBOINCTBa (peakums nonmmepusaumn). MonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIKVHbI: COCTaB U 0COBEHHOCTWN CTPOEHWS, FOMOIOTMYECKUNIA psad. ALETUIEH
— MpOCTeNWniA NpeAcTaBUTENlb alIKMHOB: COCTaB, CTPOEHWE, (U3nYeckue U
XMMUYeCKMe CBOMCTBa (peakunmn ruapupoBaHunst, ranoreHnpoBaHus, ruaparauun,
ropeHuns), noy4eHe N NPUMEHEHME.

ApeHbl. BeH30/1: cocTaB, CTpoeHMe, (IM3MYeCKMe U XUMUYECKMe CBOWCTBA
(peakumy rasioreHNpPoBaHNA 1 HATPOBAHUA), MOSTyYeHNe N NpumeHeHne. Toryon:
cocmae, cmpoeHrue, qbu3utte01<ue u xumuyeckue ceoticmea (peam;uu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOdyUeHue u npumeHeHnue. TOKCUUYHOCTb



apeHoB. [eHeTuYecKaa CBA3b MeXAy Yrnesogopodamu, MpUHagNexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble WCTOYHWKW YrNeBOAO0POAOB. [MpupoAHbIA ra3 v MnomnyTHble
He(pTAHblE rasbl. HedTb M e€ nponcxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MePeroHKa, KPeKWHr (TePMUYECKMIA, KaTaMTUYECKMiA), nuponmn3. [poayKTbl
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTU 1 B ObITY. KameHHbIi
Yro/ib 1 MPOAYKTbI €ro nepepadboTKu.

JKcneprMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuit:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykKoB W PesuHbl, KOeKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB MU
rajIoreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOSyYeHNe aTUIeHa
N U3y4YeHMNe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KO/IMYeCTBa MCXOAHOr0 BeLLEeCTBa WM NPOAYKTa peakuuu Nno M3BEeCTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opranudecKkue coeAMHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMW MeTasinamu,
rasioreHoBOAOPOAAMI, TOPEHME), MpUMeHeHWe. BogopofHble CBA3N  MexXay
MO/IeKy1laMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHOMa Ha OpraHnu3M YesoBeka.

MHOroaToMHble  CNUPTbLl.  ITUIEHIIMKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatomHble crnvpTbl). [elcTBue Ha
OpraHun3mM yenoseka. NpuMeHeHne rnLepuHa N STUIEHTINKONA.

®eHON: CTPOEHMe MOSEKYNbl, (M3MYEeCKMe W XMMUYECKME CBOMCTBA.
TokcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, auetanbferng:  CTPOEHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), NoslyvyeHne n NnpuMeHeHwe.

OOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHME, PU3NYECKNe N XMMUYECKME CBOCTBA (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CteapvHoBad U ONenHOBas KUCMOTbl Kak MpPeacTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MNPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [mMaponus
C/TIOXKHbIX 3(DMpPOB. XKupbl. 'MAPon3 XXnpos. MNprMeHeHre XXNPoB. bronorunyeckas
POb >KUPOB.




Yrneeogpl: coctae, Knaccuukaums  yrnesogos  (MOHO-, Au- W
nonmcaxapugpl). 'NoKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rmgpokcmagom megu(ll), okucneHve amMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IeHMEe, OPOXeHWe T[/H0KO3bl), HaxOXAeHVe B MNpPupoAe, NPUMeEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NOLOM).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
NpoBefeHve, HabMogeHVe M OnucaHWe [AeMOHCTPaUMOHHBLIX OMbITOB: FOpPeHune
CMUPTOB, Ka4yeCTBEHHblE peakuun OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHOMA
okcugom meau(ll)), MHOroaToMHbIX CNMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meam(ll), B3anMMoAeNCTBME Kpaxmania C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00BLEMA,
KONMYeCcTBa UCXOLHOr0O BeLlecTsa UAM NPOAyKTa peakuun no M3BeCTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKaLlme opraHnyeckmne CoeuHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. XUMWYECKMe CBOWCTBA OE/KOB:
rMAPONN3, fleHaTypaLus, KayeCTBeHHbIe peakuuy Ha 6esku.

JKCnepuMeHTa/IbHble METOAbl M3YYeHUS BELEeCTB M WX MNPEBPALLEHWIA:
HabMoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauus 6enKoB npu
HarpeBaHun, UBETHble peakumn 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MosMmep, CTPYKTYPHOe 3BEHO, CTeMeHb NOMMEPU3aunn, CPeaHAs MOMEKyNapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
O3HaKOM/iIeHMe C obpasuamu NPUPOAHbLIX U UCKYCCTBEHHbLIX BOJIOKOH, MacTMacc,
Kay4yKOB.

MexnpeAMeTHbIe CBA3N.



Peannsauma mexxnpegMeTHbIX CBA3e NMPU U3yYeHU OpraHNYecKon XMmMun B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX eCTeCTBEHHO-
HaY4YHbIX MOHATUNA, TaK W MOHATUW, ABNAIOWMXCA CUCTEMHBIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognyHoCcTb, HabngeHve,
N3MepeHne, IKCNepuMEHT, MOAEIMPOBaHNE.

®du3mka: Matepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyna,
3HEPreTMyYecKUn YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusMm, 6uocepa, O6MeH BeLLeCTB B OpraHu3Me,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

["eorpatumsi: MUHepasbl, FOPHbIE MOPO/bI, NOMe3Hble NCKOMNaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOHOLLMEe CPeACTBa, IEKAPCTBEHHbIE U KOCMETUYECKUE Npernaparbl, MaTepuasbl U3
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHepreTMYeckne YPoBHMU, NOAYPOBHU. ATOMHbIE opbuTtanu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB M0 OpouTanaM B aToMax
3/IEMEHTOB MePBbIX YETbIPEX NMEePUOA0B. DNEKTPOHHASA KOH(MTypaLmsa aTOMOB.

Meprofnyeckunin 3akoH 1 Mepuroanyeckast cucTeMa XUMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMbI
XUMU4Yeckux anemeHToB [. . MeHfefneeBa C COBPEMEHHON TeOopuell CTPOeHUs
aToMOB. 3aKOHOMEPHOCTW W3MEHEHUS! CBOWCTB XWMWUYECKMX 3/IEMEHTOB U
06pa3yemMbIX WMMKU MPOCTbIX W CAOXHbIX BELEeCTB MO rpynnaM u Mepruosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMUMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonAapHas W MNonsapHas, WOHHasA, MeTasnnyeckas). MexaHu3mbl
06pa3oBaHMsi  KOBa/IeHTHOW XMMW4YeckonW CBA3M (OOMEHHbIA U [OHOPHO-
aKkLenTopHblin). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENIbHOCTb.
CteneHb oKUCNEHNA. OHbBI: KaTUOHbI 1 @HNOHBI.



BewectBa MONEKyNApHOrO U HEMOMEKYNAPHON0  CTPOeHus.  3akoH
MOCTOSAHCTBA COCTaBa BeLecTBa. TUMbl KPUCTIIMYECKUX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTBa B pacTBOpe.

Knaccuukaums HeopraHN4ecKunx COeAIVHEHWNIA. HomeHknatypa
HeopraHMyecknx BewecTB. [eHeTMyecKas CBfA3b HEOPraHNM4YeckuUx BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNUYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXPaHeHWs 1 MpeBpaLleHns 3HEPTUM NPU XMMUYECKMX peakumsX.

CKOpoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMmYeckoro pasHosecus. MNpuHumn fle LLlaTense.

AnekTponnTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponuTel. Cpeaa
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
AeMOHCTpauma Tabnuu, «Mepnognyeckas cucTtema XMMUYECKMX 3fieMeHToB . U.
MeHzeneeBa», MU3yyeHVe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPALMOHHbBIX 1 NabopaTopHbIX OMNbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBMM KaTanmsaTopa, onpeseneHre cpefbl pacTBOPOB BELLECTB
C TMOMOLLbK) YHUBEPCA/IbHOTO WHAMKATOPa, peakuMm WOHHOro 06MeHa),
NpoBeaeHMe NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuyéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMWNYECKME PACYETHI, PacyéTbl C MCMOMb30BaHVWEM MOHATUA «MaccoBas
[0NS BeLLeCcTBa».

Heoprannyeckasi xumus

HemeTannbl. [MonoxeHne HemeTannioB B [lepnognyeckon  cucTeme
XUMUYECKMUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHWS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTannoB. ANNOTPONUS HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XNMUYeCKMe CBOMCTBA BaXKHEWLUMX HemeTanioB (rasioreHoB, Cepbl, a3oTa,
(hocthopa, yrnepoda U KPEMHMS) M UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MpYMeHeHMe BaXKHENLLNX HEMETASINIOB Y UX COEAMHEHWIA.



MeTtannbl. MonoxeHne meTannoB B MeproanyecKoin CUCTEME XUMUYECKNX
anemeHToB [. . MeHpeneeBa. OCOGEHHOCTU CTPOEHUS 3M1IEKTPOHHBIX 060/104eK
aTomoB MeTannoB. O6Lme (hranyeckme cBoiicTBa MeTanioB. CnnaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BaXKHEWLUMX MeTaNioB (HaTpUW, Kanuid, KanbLui,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeAMHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITy U
TeXHUKe.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
n3yyeHne Konnekumn «MeTansibl U CnjaBbl», 06pa3LOB HEMETas/I0B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afay, Hab/ofeHWe W OnucaHWe AEeMOHCTPALMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aFOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0YeR, KaueCTBEeHHbIE peakLmn Ha KaTUOHbI METasI/oB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA ra3oB MO M3BECTHOMY KOMYECTBY
BELeCcTBa, Macce UM 06bEMY OAHOMO M3 Y4YaCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYECTBA BELLLECTBA) NPOAYKTOB peakLmm, ecinm 0fHO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KOMOTMYECKON, 3HEPreTUYECcKom 1 MULLLEBON
6e30MacHOCTW, PasBUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKNX PeakLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TyYeHWst BaXKHEMLUMX BELLECTB.

UenoBeK B MUpPE BELLECTB W MaTeEPUaioB: BaXXHENMLLME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, KpacKu, CTEKNO, Kepamuka,
martepuasbl 418 3NEeKTPOHWKM, HaHOMaTepuasbl, OpraHMyeckne U MUHepasbHble
y06peHus.

XvMusi 1 300pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHNA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOr0 UCMNob30BaHWs NPenapaToB ObITOBON XUMUN
B MOBCEAHEBHOW XXN3HMU,

Me>xnpeLMeTHble CBA3N.

PeaMzaums  MeXnNpeAMETHbIX  CBSi3eM  MNpU M3yYeHUM  obWeld U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
OOLMX EeCTECTBEHHO-HAy4YHbIX MOHATMIA, TaK W MOHATUA, SBNSIOLMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Knaccuukauus, nepuoanMYHOCTb, HabnaeHve,
3KCMEPVMEHT, MOAENNPOBaHNE, N3MEPEHME, SB/IEHME.



du3nKa: MaTepusi, IHeprus, Macca, aToM, 3/IEKTPOH, MPOTOH, HEATPOH, WOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWE BeLLecTBa, (PU3NYECKUe BESIMUMHBI U e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonorns: knetka, oOpraHuM3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE UCKOMaeMble, TOMNBO,
pecypcel.

TexHoMorns: Xmmmnyeckas MpPOMbILLIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3ANCTBEHHOE MPOM3BOACTBO, MULLEBAs
MPOMbILL/MIEHHOCTb,  (PapMaLieBTMYeCKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHWA NMPOIPAMMBbI MO XM
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMYHOCTHbIM,
MeTanpeaMeTHbIM U MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

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

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTI 1 CamMOOMNpPeeneHuIo;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNleHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXAEHWUA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLeHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKaMK, MPUCYLLMMU  LLeNIOCTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUraOTCA B
eJMHCTBE Y4YeOHOM W BOCNUTATENbHOW [eATe/IbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOro rpakaaHCKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MpoLeccam
CamMoMno3HaHMsi, CaMOpa3BUTUS W  HPABCTBEHHOrO CTAHOBMIEHUS  JIMYHOCTU
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [eATe/IbHOCTU
obyyatoLLmXca No peannsaumm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpaxaaHCcKOro BOCIMTAHMS

0CO3HaHUA 06YYatOLLMMUCA CBOMX KOHCTUTYLIMOHHBIX NpaB U 0653aHHOCTENR,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefiCTaBNeHUs O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOWN [eATeSIbHOCTM NpU  CO34aHuu
YUYeOHbIX MPOEKTOB, PeLleHMn yYebHbIX M MOo3HaBaTe/IbHbIX 3afad, BbIMOSHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LLEHHOCTHOIO OTHOLLEHMS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKN, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBLIX  HAOMIOAEHWIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX — MOUCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HAHWA, 3TUYECKOr0 NOBEAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
N NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MOBefAeHWe N MOCTYMKW CBOMX TOBapuLlen ¢
MO3NLUMIA HPaBCTBEHHBLIX WM MNPAaBOBbIX HOPM W OCO3HaHWE MOCNEeACTBUA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHna npaswusi 6e3onacHOro o6palleHWs C BellecTBamMu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  WHAVBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMsX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNEACTBUI U HENPUATUA BPeaHbIX NpuBblYeK (ynotpebneHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOWA
[eATeNIbHOCTK,  OOLLECTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCcTue B peLleHuMM MNpPaKTUYecKnx 3agad
coumasibHOM HanpasneHHOCTH (B pamKax CBOEro Knacca, LWKO/bI);



NHTEepeca K NMPakTUYeCKOMY U3YUYeHWIO NPOeCcCnin pasfiMiHoOro poaa, B ToM
4mc/ie Ha OCHOBE NMPUMEHeHWS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, MO4AM Tpyaa 1 pesynbTatam TPYA0BON AesTeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayuleil npoeccun 1M peanmnsaumym COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

9KONOrMYeCKM LienecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX Npobnem, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NMPUPOAHOIA 1 CoLanbHOM cpeapbl;

OCO3HaHUA HeoOXOAMMOCTM  WCMOMNb30BAHUA  [OCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTemsA NpeanpUHNMaeMblX AeNCTBU U NpefoTBpawaTb ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTUBHO MPOTMBOCTOATbH  MAEO0/I0rK
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopMMpOBaHMM  PaLMOHA/IBHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeOCTHOrOo
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM W pelleHnn Mpob/ieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0COOG0OM  3HAYMMOCTM  XUMUU AN COBPEMEHHOM
UMBUNM3AUMN: B €€ TYyMaHWCTUYECKOM HanpaBNeHHOCTU W BaXKHOM ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBOW, SHEPreTUUECKOW, NULLLEBOW ©
3KO/IOrMYecKoin 6e30nacHOCTW, B PasBUTUM MeAULMHbI, 06ecreyeHnn YCoBUiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW PaMOTHOCTW: MOHMMaHWA  CYLLHOCTW MeTOLOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOOHOCTM MCMO/b30BaTh



rnoslyyaemble 3HaHWA A1 aHaIn3a U 0ObACHEHUS AB/IEHNIA OKPY>XKatoLLEero Mvpa u
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLKUSsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

MHTepeca K 0CO6EHHOCTAM TpyZda B pas/IMyHbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNINHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMNO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MpoLecc, CMCTeMa, Hay4HbI (hakT, NPUHLUMM, T1NOoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNeaoBaHWe, HabNoaeHNe, U3MepeHne, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMOTHOCTM U COLManbHON KOMMETEHLMM 00YyHatOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
AeNCTBUSA B NO3HABATE/IbHOW M COLMaNnbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMafeHNE YHMBEPCa/IbHbIMU
y4eOHbIMK  MO3HaBaTe/IbHbIMW,  KOMMYHMKATMBHbIMU U PErynsTUBHbIMU
AEeACTBUAMMN.

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘l@ﬁHblMI/I MO3HaABaTCJIbHBIMHU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CamMoCTOSATE/IbHO  pOpMy/NMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3afaBas napameTpbl U KpUTEPUU KX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AESTENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTh MPW OCBOEHWMW 3HAHWIA MPUEMbI NOTMYECKOTO MbILLNEHUS —
BbIAENATb XapaKTepHble MPU3HAKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNOMb30BaTb COOTBETCTBYHOLLME NOHATUA AN 06BbACHEHNSA OTAEMNbHbIX (PaKTOB U
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXAy M3ydYaeMbIMU
ABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTMBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAb! 1 3aK/HOYEHNS;

MPYMEHATb B NPOLLECCe NO3HAHWUA, UCMO/b3yeMble B XUMUM CUMBOJIMYECKME
(3HaKoBbIE) MOAENM, NPe0bpa3oBbIBaTb MO/E/bHbIE NPEACTaBNEHNA — XUMUYECKMIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuMm — Npu peweHMn yyebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3afau,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHUs 415 BbISBIEHUS XapaKTepPHbIX
MPV3HAKOB N3Yy4aeMbIX BELLECTB M XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMSI BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UcCefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATENIbHO COPMY/NMPOBaHHbIE BOMPOCbI B KayecTBe WMHCTPYMEHTa
MO3HaHMS M OCHOBbI AN15 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTY
BbICKa3bIBaEMbIX CYXAEHUI;

BMafleTb HaBblKamMy  CaMOCTOSITENIbHOrO  MaHWPOBaHWA W NPOBeLEHNS
YUYEHUYECKMX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUSA HabNto4aTh 3a XO40M
npouecca, CamOCTOSTENIbHO MPOrHO3MPOBaTb €ro pesynbTaT, (hopMynMpoBaTb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOM W MPOEKTHOM
AEATeNIbHOCTW, MNPOSBAATL CMNOCOOGHOCTb U FOTOBHOCTb K CamMOCTOSITENIbHOMY
MOMCKY METOAOB pEeLUeHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INYHbIX
METO/A0B NMO3HaHWS.

3) padora ¢ ungopmanmei:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWYECKOro COAEepXKaHus, CrpaBO4YHble nocobus,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



(hopMynMpoBaTb 3anpocbl U NPUMEHATb Pas3/iMyHble METOAbI MPU MOUCKE Y
0TO6Ope MH(opMauun, HeobXoAMMOW AN1F  BbIMOMHEHUSA  Y4YeOHbIX  3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaL MK (CXeMbl, rpadinku, guarpaMmmbl, TabAnLbI, PUCYHKN N ApYyTure);

MCNONb30BaTb HAYYHbIA S3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  Maew,  (opMynnpoBaTb  CBOM  MpPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuell pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCNepuMeHTa, NpakTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaemMblX BELLECTB, peanu3aumm y4ebHOro npoekra u opmynmnposatb BblBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCMef0oBaHUA MyTEM COriacoBaHUs NO3uUMIA B
Xofe 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMO/IHEHMM Y4YeOHbIX W  WCCNefoBaTeNIbCKUX 3afday, Bblbupatb Hambonee
3 heKTUBHbIA CNOCO6 UX pelleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAaMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBe caMoaHan3a
1N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeaAMeTHbIE pe3ynbTaTbl OCBOEHUSI Kypca «OpraHuMyeckas XUMUsI»
OTpaXaroT:

COpMUPOBAHHOCTb  MPEACTaBMAEHUA O  XUMUYECKOW  COCTaBASOLLEN
eCTECTBEHHO-Hay4YHOM KapTWHbI MUpa, POAM XUMUW B MO3HAHUW ABNEHUI



npupoabl, B  (POPMMPOBAHUM  MbILEHUA U KYNbTypbl  IMYHOCTK, eé
(hYHKLUMOHa/IbHOW rpamMoOTHOCTH, HEOOXOAMMOW A1 PeLleHns NPaKTUYecKuX 3agau
N 3KONIOTMYeCKM 060CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[40POBbI M MPUPOAHONA
cpege;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/Na, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XUMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas U COKpalwéHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA O00BLEM, YrnepoaHblid CKenet, (YHKUMOHa/IbHas rpynna,
pafvikan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrneBo4opoabl,
KUCMopoa 1 asoTcofepXKallme coefuvHEeHUs, MOHOMep, MOSMMEpP, CTPYKTYpHOe
3BEHO, BbICOKOMO/JIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA $A3bIK XMMWW; MUPOBO33PEHYUECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM WCMO/Mb30BaHUN BaXKHEWLINX OpPraHMYecKUX BeWeCcTB B ObITy U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKWU MOHATURA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMmMcaHnn COCTaBa, CTPOEHNSA 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYH) CUMBOMIUKY A5
COCTaB/IeHUSI MOJMEKY/IIPHbIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWIA yCTaHaBNMBaTb MPUHALJIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COEAVNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHblE
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWIeH, MPOMNWUEeH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
K1CNoTa, YKCyCcHaa KMUCNoTa, 0/1eMHOBaA KMCNoTa, CTeapnuHoBasa K1CIoTa, roKosa,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);



COPMUPOBAHHOCTL YMEHUSA TMPUMEHATb MONOXKEHNA TEOpUM CTPOEHUS
opraHuyeckux Belects A. M. byTnepoBsa 415 06bACHEHUA 3aBUCYMOCTU CBOWCTB
BELLECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPaHeHNs MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
K/1aCCOB OpraHNYeckmx BellecTB (MeTaH, 3TaH, 3TW/eH, MPOMW/EH, aueTWuseH,
bytagueH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Lefinono3a, aMMHOYKCYCHas KMUCoTa), UIIOCTPUPOBaTL FEeHETUYECKYHO
CBA3b MEXAY HMMU YypaBHEHWAMMW COOTBETCTBYHOLMX XMMMUYECKUX pPeakunin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

CPOPMMPOBAHHOCTL YMEHUSA XapaKTepn30BaTb NCTOUHWUKW YTIEBOJOPOLHOMO
Cbipbsi  (HE(Tb, MPUPOAHbLIA ra3, Yronb), CrAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPUMeHeHNe NPOAYKTOB NepepaboTKu;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHMAM (Maccbl, 06bEMa, KONMYECTBA UCXOAHOr0 BeLLecTBa WM MPOAYKTa
peakumMv Mo W3BECTHbIM Macce, 00bEMY, KOMMYECTBY OAHOM0 W3 WCXOLHbIX
BELL,ECTB UM MPOAYKTOB peakumm);

COPMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOb3YeMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMWYECKUX ABNeHWIn (Hab/loAeHne, N3MePeHUe, 3KCNEePUMEHT, MOAENMPOBaHNE),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWA [ANS NPUHATUS pelleHuid B
KOHKPETHBLIX >KU3HEHHbIX CUTyauusiX, CBSI3aHHbIX C BelecTBaMu U KX
MPYMEHEHMNEM;

CPOPMMPOBAHHOCTbL YMEHWNIA COONIOAATL NPaBu/Ia Mosb30BaHUA XUMUYECKOM
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a TakXe Mnpasuia obpalleHus c
BeLecTBaMn B COOTBETCTBUMM C MHCTPYKUMUAMMK MO BbINO/HEHNIO NabopaTOpPHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKWIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnX BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEHA W W3YYeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnYecKmx
BeLLleCTB, AeHaTtypauusi 6enkoB MpW HarpeBaHWW, LBETHbIE peakumn 6efiKoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BewlecTBaMm U N1abopaTopHbIM  060pYA0BaHWEM, MPeLCTaBNATb  Pe3y/bTaThl
XMMUYECKOrO 3KCMeprMeHTa B (hopme 3anucy ypaBHEHWIN COOTBETCTBYHOLLUX
peakuuii n hopMynnpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/NbTaToB;

CPOPMMPOBAHHOCTb  YMEHWI  KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OpPMaLMIo, NOMyyvyaeMyrd W3 pasHblX WCTOYHMKOB (CpefcTBa MaccoBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);



C(hOPMMPOBAHHOCTbL ~ YMEHW  cOo6ModaTb  MpaBuia  3KOMOrMYeCcKu
LienecoobpasHoro rmnosefeHNss B ObITY W TPYAOBOW [eATENIbHOCTM B LENsAX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/ nokasaTensd MAK, NosacHATL Ha nprmMepax Crnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns UX BPeAHOro BO3M4ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA cnembiX U cnaboBuadwmx 00y4aroLMXCSH: YMeHWe WUCMoMb30BaTb
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHMyeckas
XVIMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MPEACTaB/EHWIA: O  XMMWYECKOM  COCTaBNAOLLENA
eCTeCTBEHHO-HAay4YHON KapTUHbI MWpa, POAM XUMUU B MO3HAHUWN SIBAEHWI
npvpodbl, B (HOPMMPOBAHUM  MbILLMEHNA W KyNbTypbl  IMYHOCTK, €€
(bYHKLMOHALHON FPamMOTHOCTW, HEO6XOAMMON AN PELUEHNS NPaKTUYECKMX 3a[ay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0POBbIO U NPUPOAHOIA
cpege;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBOMOMararLLme NOHATMS (XMMWYECKWIA 3MEMEHT, aToM, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpOMTanM aTtoMOoB, WOH, MONEKYna, MOfb, MOJSIPHbIA 0ObEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULATENBHOCTb, CTENEHb OKUCNEHUS, XMMMYECKast CBA3b
(KoBaNneHTHas!, MOHHas, MeTa/IMYecKasi, BOAOPOAHas), KpUCTanIMueckas peLuéTka,
UMbl  XMMWYECKMX  peakuuWil, pacTBOp, 3MEKTPONNTbI,  HE3NEKTPONMUTHI,
ANIEKTPONMTNYECKAs  AMCCOLMALNS, OKWUCIUTEb, BOCCTaHOBMTE/Nb, CKOPOCTb
XVMUYECKOW peakuun, XMMUYECKOe paBHOBECWE); TeOpUM W 3aKoHbl (Teopus
3NEKTPO/IMTUYECKOA Auccoumanmm, Nepuoanyecknin 3akoH . . MeHaeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHMst U MPeBpaLLeHNs 3Heprum
MNpyY XMMUYECKUX peakumsx), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUIA S3bIK XUMUW,
MMPOBO33PEHYECKME 3HAHMS, fieXallMe B OCHOBE MOHMMaHWS MPUYMHHOCTU W
CUCTEMHOCTM XMMMWYECKMX ABNMEHWIA, (haKTONOrMYECKME CBEAEHUSI O CBOMCTBAX,
cocTaBe, NOMy4YeHUN 1 6e30MacHOM UCMO/b30BaHUN BXKHEMLUMX HEOPTaHWYECKMNX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/lOBEKa,;



COPMUPOBAHHOCTL YMEHWNIA BbIABNATL XapaKTepHble MNPU3HAKN MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYHOLLME MOHATUSA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaBNleHVs  (POPMYyN  BELeCTB W YPaBHEHWA  XMMWYECKUX  peakuui,
cucrtematmyeckyro HomeHknatypy (IUPAC) n TpuBMasibHble Ha3BaHUA OTAE/bHbIX
HeopraHMyecknx BellecTB (yrapHbld ras, YrfieKkuc/blii ras, amMMuak, rawéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBasA COAA, MUPUT N ApYTuUe);

CPOPMMPOBAHHOCTb YMEHWIA ONpesensTb Ba/IEHTHOCTb W CTeMeHb OKUC/IEHNS
XUMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BUf XUMUYECKON
CBA3N (KOBa/leHTHas, MOHHas, MeTa/lInYeckas, BOAOPOAHAs) B COEAUHEHUAX, TUM
KPUCT/IINYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsipHas,
MNOHHasA, MeTa/l/Inyeckas), XapakTep cpefbl B BOLHbIX pacTBOPax HEOpraHN4YecKmx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHM4yecKMX BeLLEeCTB MO WX COCTaBy K onpeaenéHHoMmy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BELLEeCTBA — METa//Ibl U HEMETa//bl, OKCU/bl, OCHOBaHS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOANYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
1N MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTb  YMEHWIN  XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOEHUe
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYecknx anemeHtoB M. M. MeHgeneeBa, MCNonb3ys MNOHATUA «sS-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3MIEMEHTOB M UX COeAMHEHWI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe CBOWCTBA  HEOPraHMYeCKMX  BELWEeCTB  Pas/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHU4ecKuMu
BeLLecTBaMM C NMOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNii;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (YUCny U COCTaBy pearvpyroLimx BeLLecTB, Ten/0BOMY
ahekTy peakuun, M3MEHEHMIO CTeMNeHel OKUCEHUSI 3MIEMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KatamsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHNSA peakLMiAi MOHHOIO 0OMeHa, YYMTbIBas
YC/I0BUS, NMPU KOTOPbIX 3TV peakunn nayTt A0 KOHLa;



CPOPMMPOBAHHOCTL  YMEHMI1 MPOBOAWUTL  peakuuun, MnoATBepXKaatoLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpbiBaTb  CYWHOCTb  OKUC/IMTENbHO-
BOCCTAHOBMUTE/IbHbIX PeakLMil NocpeLCTBOM COCTaB/IeHUsA 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn OT pasinyHbIX (haKTOpPOB; XapakTep CMELLEHNA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTYM OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN  XapakKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLLecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLECTB, TEMN0BOro apdekra peakumy Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNSA 3HEPTUN;

ChOpMMPOBAHHOCTb YMEHUIA cobMtoAaTh nNpasua rnosb30BaHNS XMMNYECKO
nocyao m nabopaTopHbIM 060pYyAOBaHWEM, a TakKXe npaBuia obpalleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCNepuUMeHT (pasfioXkKeHue nepokcuaa BOAOpOAa B MPUCYTCTBUM KaTasim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BINAHME Pa3/INyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha CynbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHWSA, PeLleHue 3KCNepuMeEHTa/IbHbIX 3afa4y o
TemaM «MeTanibl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e3onacHoOCTM npu obpalleHnn ¢ BelecTBamm 1 1abopaTopHbIM 060PYA0BaHUEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumin 1 popmMynMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTEpHET 1 gpyrux);



C(hOPMUPOBAHHOCTbL  YMEHWA  cobModaTb  MpaBuia  3KOOTMYECKU
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELLECTB, MOHUMAaS
cMmbicn nokasatens MAK, NoACHATbL Ha npumepax Cnocoobl YMeHbLUEHUA W
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBuaawmx o6yyarowmxca: YMeHWe WCMonb30BaTh
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(POBbHIE)

Ne ni/m Kourpoubnble IIpakTHyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
MpeaMeT OpraHNYecKor XMmnm.
1.1 Teopus CTPOEHNA OpraHNYecKnx 3 Bubnuorexa
' P pu P LOK https://myschool.edu.ru/
coegnHeHnn A. M. bytnepoBa
WToro no pasgeny 3
Pa3znea 2. YrieBoaopoabl
91 MpesenbHble yrneso4opoabl — 5 Bubnunoteka
' anKaHbl LIOK https://myschool.edu.ru/
HenpegenbHble yrnesofopoabl: BubnunoTeka
2.2 6 1
IKeHbl, a/TIKaANEHbI, aNIKUHbI LIOK https://myschool.edu.ru/
2.3 ApomaTtunyeckme yrnesogoposbl 2 Bubnuorexa
' P y AOPOA LIOK https://myschool.edu.ru/
MpUpoLHbIE UCTOYHUKM BubnuoTteka
2.4 3 1
YrneBofopOAO0B 1 X nepepaboTka LIOK https://myschool.edu.ru/
WToro no pasgeny 13
Pa3pnen 3. Kuciopoacoaep:xkamue oprannyeckue coeinHeHust
Bubnunorteka
3.1 CnupTbl. ®eHon 3
P LIOK https://myschool.edu.ru/
39 Anbfiernabl. KapboHOBble KMCNOTbI. 7 1 Bubnuoteka
' CnoxHble 3thupsl LLOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.3 Yrnesofbl 3

bubnunoteka
LIOK https://myschool.edu.ru/

WToro no pasgeny 13

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeIuHeHus

4.1 AMUHbI. AMUHOKNUCNOTLI. Benku 3

bubnunorteka
LIOK https://myschool.edu.ru/

WToro no pasgeny 3

Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

5.1 Mnactmaccbl. Kayuykun. BonokHa 2

Bbnbnunoteka
LOK https://myschool.edu.ru/

WToro no pasgeny 2

OBLLEE KOJIMYECTBO YACOB IO

NMPOIrPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM JeKkTpoHHbIE (HU(POBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpoeHue aTomoB. Neproanyeckuii
11 3aKoH ¥ lNeproanyeckas cucTema 3 Bubnunoteka
' XUMUYeCKNX anemeHToB . W. LIOK https://myschool.edu.ru/
MeHzeneesa
12 CtpoeHue BelecTBa. MHoroobpasue 4 BubnunoTeka
' BELLIECTB LIOK https://myschool.edu.ru/
Bubnuoteka
1. XUMUYECKN KL MU 1 1
3 eckie peakiy 6 LOK https://myschool.edu.ru/
WToro no pasgeny 13
Pa3nen 2. Heoprannuyeckasi xumust
Bubnuoteka
2.1 MeTannbl 1
eTann 6 LOK https://myschool.edu.ru/
BubnunoTteka
2.2 HemeTansbl 1 1
emeTann 9 LOK https://myschool.edu.ru/
CBA3b HeopraHM4yeckux u Bubnunoteka
2.3 2
OpraHMYyecKnx BeLLEeCTB LIOK https://myschool.edu.ru/
Toro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
Bubnuoteka
3.1 XUMUA U XKN3Hb 4
LIOK https://myschool.edu.ru/
Toro no pasgeny 4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBLUEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34






HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MpeAMeT OpraHNYeckor Xmmum, eé
1 Peq p 1 CeHTABPbL
BO3HWUKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHNA OpraHNYecKnx
2 coeanHeHunin A. M. bytneposa, eé 1 CeHTAbPb
OCHOBHbIEe MOMI0XeHUA
MpefcTaBneHne o0 Knaccugukaumm
OpraHM4yecKux BelLecTs. HomeHknaTypa
3 P = yp 1 ceHTabpb
(cuctemarunyeckasn) 1 TpUBMasIbHbIe
Ha3BaHWA OpraHNYeCKMX BeLLECTB
AJIKaHbl: COCTaB U CTPOEHWe,
4 . 1 CeHTAbpb
rOMONOrNYECKNIA pAag,
MeTaH v 3TaH — npocTeline
5 P 1 OKTABPb
npeacTaBUTeNN aikaHOB
6 ANKeHbI: COCTaB M CTPOEHME, CBONCTBA 1 OKTABPb
STWNEH 1 NpPonueH — NpocTeline
7 P P 1 OKTABpPb
npeAcTaBUTENN a/IKEHOB
MpakTnyeckas pabota Ne 1. «[lonyyeHune
8 P P N y 1 1 HoABPb
3TUIEHa N N3yYeHne ero CBOUCTB»
AnkagneHol. bytagnen-1,3
9 meTunbytaameH-1,3. MNonyyeHne 1 HOABPb

CUHTETNYECKOTI O Kay4vyKa N Pe3nHbI




ANKVHBI: COCTaB 1 0COBEHHOCTM CTPOEHMS,

10 rOMONOrMYecKnin psaga. AueTuneH — HOABPb
npocTenwnii NpeacTaBnUTeNb a/IKUHOB
BbluncneHns No ypaBHeHUO XMMUYECKOIA

11 yp HOABPb
peakuuu
ApeHbl: 6eH30/1 1 TONYos. TOKCUYHOCTb

12 p y fekabpb
apeHoB
["eHeTnYecKasa CBA3b YrNeBOA0POL0B,

13 y A0P0A neKabpb
NnpuHaanexallmx K pasnMyHbIM Knaccam
MprpoaHbIE NCTOYHUKM YT IEBOAOPOLOB:

14 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE Aekabpb
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu
MprpoaHbIe NCTOYHUKM YTNIEBOAOPOLOB:

15 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE Aekabpb
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu
KoHTponbHas paboTa no pasgeny

16 AHBapb
«YTNeBoaopoabl»
MpepgenbHble 04HOATOMHbBIE CUPTSI:

17 AHBapPb
MeTaHoN 1 3TaHoN. BogopoaHasa cBA3b
MHOroaTomMHble CUPTbI: STUNEHTIUKOb U

18 AHBapb
rNALepUH
deHoN: CTPOeHNEe MONEKYbI, PU3NYECKME

19 N AHBapb
N XMMUYeCKne CBOUCTBA, NMPUMEHEHNE
Anbfierngpl: opmManbaeru u

20 ACTAAbL: GO ACTVA despanb
aueTanbgeru. ALETOH
O[IHOOCHOBHbIe NpefesibHble KapboHOBbIe

21 despanb
KNCNOTbI: MypaBbMHasa U YKCYCHas

22 MpakTnyeckas pabota Ne 2. «CBolicTBa despanb




pacTBopa YKCYCHOW KUCNOTbI»

CTteapuHoOBas 1 0N1enHOBas KUCNOTbI, KaK

23 NnpeLCTaBUTENN BbICLLIMX KapOOHOBbIX mapT
Kucnot
Mblina KakK Co/v BbICLUNX KapOOHOBbIX

24 o mapT
KUCMOT, NX MOloLLee AelcTBue
CnoxHble aghmpbl Kak Npov3BOAHbIe

25 Kap60OHOBbIX KACNOT. MMAp0n3 CNOXHbIX mapT
agumpoB
YKupbl: rnaponus, npyMeHeHue,

26 P AP P mapT
bronoruyeckas posb X1pos
YneBofpl: COCTaB, Knaccupukaums.

27 BaxkHenLLWe nNpeACcTaBUTENN: T/IHOKO33, anpenb
(hpyKTO3a, caxaposa
Kpaxman v uennkonosa Kak npupoaHble

28 P . PYIROA anpenb
nonumMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Krcnopoacoaepalliye opraHmyeckme anpenb
COELIMHEHUS»

30 AMWHbI: METUIAMUH N @aHUINH anpesb
AMUHOKMNCNOTbI KaK aM()OTepPHbIE

31 opraHnyecKue coeguHeHns, nx YE
oronornyeckoe 3HaveHve. Mentuabl
benku Kak npupoaHble

32 PPOA Mal
BbICOKOMO/IEKYNIAPHbIE CORANHEHMSA
OCHOBHbIE NOHATUA XUMU

33 o Ma
BbICOKOMOJIEKYNAPHbIX COELNHEHUNA

34 OCHOBHbIe MeTO/bl CUHTe3a EY




MnacTmacchl, KayuyyKun, BOIOKHa

BbICOKOMONEKY/SAPHBIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHas
KOH(hMrypawms aToMoB

Meprognyecknii 3akoH 1 Mepurogmnyeckas
cucTeMa XMMUYECKnX anemeHTos . L.
MeHfeneeBa, NX CBA3b C COBPEMEHHOM
Teopwei CTPOeHNS aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

JJIeKTPOHHbIE
Hara uudgposbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

ceHTAbpb

ceHTAbpb

3aKOHOMEPHOCTN M3MEHEHWSI CBOICTB
XUMUYECKNX 3N1EMEHTOB M X COEAUHEHWIA NO
rpynnamM v nepuogam. 3Ha4yeHue
NnepuoaNYEeCcKoro 3aKoHa 1 CUCTEMbI
XMMUYecknx anemeHTos .. MeHpaeneesa B
PasBUTUN HayKu

CTpoeHue BelllecTBa. XMMMYECKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06Pa30BaHUS
KOBa/IEHTHOM CBA3W. BogopoaHasi CBsi3b

ceHTAbpb

CeHTAbpb

BaneHTHOCTb. DNEKTPOOTPULLATENBHOCTD.
CTeneHb OKMCNeHus. BellecTsa
MOJIEKY/IIPHOTO U HEMONEKYNSIPHOTO
CTPOEHNS

OKTA6pb

MOHATVE O ANCMEPCHBIX CUCTEMAX.
VICTUHHbIE 1 KOMNOWAHbIE PACTBOPSI.
MaccoBast 0/151 BELLLECTBA B PacTBOpE

OKTA6pb




Knaccudmkaums n HomeHKnaTtypa
HEOpraHMYecKMX CoeanHeHNi. MeHeTUYecKas
CBA3b HEOPraHWYeCKMX BELLECTB, PasNnyHbIX
KnaccoB

OKTA6pb

Knaccupukaumsa XMMnyecknx peakLuii B
HeopraHW4YecKoin 1 OpraHNYecKon XuMuu.
3aKOH COXpaHeHWs MaccChl BELLLECTB; 3aKOH
COXPaHEeHMA 1 NPeBpaLLEeHNS IHEPT N NpU
XMMUYECKMX peakLmsaxX

HOsA6pb

CKopocTb peakumun. Obpatumble peakuuu.
XMMUYECKOe paBHOBECKE

HOsA6pb

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pa3IMYHbIX PAKTOPOB Ha CKOPOCTb
XUMWUYECKOW peakLum»

AnekTponuTuyeckasa guccoumaums. MNMoHatTue
0 BOJOPOAHOM nokasatene (pH) pacTtsopa.
Peakuun noHHOro obmMeHa. 'vaponuns
OpraHNYyecKmXx 1 HeOpraHNMYecKnx BeLLEeCTB
OKMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. MoHATUe 06 3N1eKTPOIn3e
pacrnnaBoB 1 pacTBOPOB COJei

KoHTposnbHas paboTta no pasgeny
«TeopeTnyeckmne 0CHOBbI XUMUMN»

HOAGPb

HOAGPb

nekabpb

nekabpb

14

MeTanbl, UX NonoXxeHwe B Mepnoanyeckoin
CUCTEME XMMUYeCcKuxX anemeHToB . L.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNUS
atomoB. O6Lme nsnyeckmne cBOMNCTBa
MeTas10B

nekabpb




15

CnnaBbl META/IIOB. DNEKTPOXUMUYECKIIA psif,
HanpsHKeHUn MeTa/I10B

Oekabpb

16

17

18

XVMUYECKNE CBONCTBA BAXKHEMLLNX
MeTasINoB (HaTpWi, Kanni, KanbLWi, MarHui,
TIOMUHUIA) N UX COeANHEHI

XVMMYEeCKMe CBOWCTBA XPOMa, Meaun 1 1X
COeIMHEHMI

XVMUYeCKMe CBOMCTBA LMHKA, XKenesa u nx
CoeAMHEHUI

AHBapPb

AHBapPb

AHBapPb

19

MpakTnyeckas pabota Ne 2. "PelleHne
3KCNepuMMeHTa/IbHbIX 334a4 Mo TeMe
«MeTannbi»"

AHBapPb

20

21

22

HemeTansbl, X No0XKeHNe B
MeproanYecKoin cncTeMe XMMUYECKNX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHMSA aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTponusa HemeTansoB (Ha npumepe
KNCopoga, cepsbl, hocopa 1 yrneposa)
XVMUYeCKMe CBOCTBA ra/loreHoB, Cepbl 1 NX
COeAMHEHUI

deBpanb

deBpanb

deBpanb

23

Xu1MmnyecKmne CBOMCTBa a30Ta, hocodpa n nx
COEANHEHWI

MapT

24

25

XVMUYecKme CBOMCTBA Yriepoaa, KpemMHUs 1
NX COeUHEHWIA

MprMeHeHne BaXKHEMLLNX HEMETAN/IOB N UX
COeAMHEHUI

MapT

MapT

26

O606LLeHNEe N cMcCTEMATM3aLMA 3HAHWIA MO

MmapT




Teme «HemeTanbl». BbluncneHus no
YPaBHEHVSAIM XUMUYECKNX peakLinii 1
TEPMOXMMUYECKME PacUEThI

27

MpakTnyeckas pabota Ne 3. «PeLueHne
3KCMEepUMEHTaNbHbIX 3aday No Teme
"HemeTannbl"»

anpenb

28

29

KoHTposnbHas pabota no Temam «MeTansibl»
n «HemeTanbl»

HeopraHunyeckune n opraHM4yecKne KMCNoThbl.
HeopraHunyeckune n opraHMyeckne 0CHOBaHUA

anpesb

anpesb

30

AM(OTEPHbIE HEOPraHNYeCKNE 1
OpraHuyeckye coeanHeHus. MeHeTnYecKas
CBSi3b HEOPraHWYeCKMNX N OpraHNYecKmx
BeLLEeCTB

anpenb

31

Posib XMMUK B 06eCneYeHnm 3K0I0rMUYeCKoi,
3HEPreTMYECKOo 1 NULLEBOM 6e30MacHOCTH,
pasBUTUN MeAULIMHBI

32

33

MpeacTaBneHns 06 06LLMX HayYHbIX
NPUHLMNAX NPOMbILLIEHHOrO NONyYeHNs
BaXXHENMLLINX BELLECTB

Uenosek B MMpe BELLECTB M MaTepnasioB

34

XUMUs 1 300pP0OBbE YesloBeKa

OBLEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

e Xumus, 10 knacc/ NabpuenaH O.C., O6wecTBo € OrpaHNYEHHON OTBETCTBEHHOCTLIO
«OPO®A»; AkunoHepHoe obuiecTBo «M3paTtenbcTBO «[lpocBeLlleHne»

e Xumunsa, 11 knacc/ Nabpuenax 0.C., O6WweCcTBO C OrpaHNYEHHON OTBETCTBEHHOCTbIO

«OPO®A»; AkumoHepHoe obuwectBo «N3gaTenbcTBo «lpocBeweHmne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.NabpwuensH, I.I.JlbicoBa «Xnmmsa Metoanuyeckoe nocobme — 6a30BbIli YpOBEHbL» - M.:
Opoda 2022 roa.

2. O.C.labpuensH, N.I.Octpoymos, «Ob6Lwaa xMMna B Tectax, 3agavax, ynpaxHeHmsax. 11
Knacc» — M.: poda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepe3sknH, A.A.YwakoBa «Xnmums 11 knacc: KOHTpOsbHbIE U
rMpoBepoYHblie paboTbl kK yuebHuky». — M.: [lpocda, 2021 r.

4. O.C.lN'abpuensH, I'.l'.JlbicoBa, A.l.BBegeHckasa «Xnummsa 11 knacc: HactonbHas KHura ans
yuntena». Yacte 1 - M.: Apoda, 2019 roa.

5. O.C.lrabpuensH, '.l.JIbicoBa, A.l.BBeaeHckas «XuMusa 11 knacc: HactonbHas KHura ans
yuntena». Yactb 2 - M.: Apoda, 2022 roa.

6. O.C.lN'abpuensH, N.B.PewetoB, N.I.OcTpoyMoBa «3ajaym No XMMUU 1 CNocobbl nx
peweHnuns» - M.: «lpoda», 2021roa.

7. B.I'. deHuncoBa «Xmmms 11 knacc noypoyHble nnaHbl no yuebHmnky O.C.MabpuensHa,
I.I.JieicoBon» - Bonrorpag» Yuutenb 2018roa.

8. M.A.PsiboBa, Y.HO.HeBckas, P.B.JIMHKO «TecTbl No xmmmn 11 knacc», - M.: DK3aMeH,
20109r.

9. 9. O.C.lNabpmensH, N.l.octpoymoB «XMMNUYECKMN SKCNEPUMEHT B Wwkone 11 knacc»; - M.:

Opoda. — 2019 roa. _



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPH

http://www.chemnet.ru Maserta «Xumusa» n cant ana yuntens «5 nay Ha ypok XumMumn»
http://him.1september.ru EanHasa konnekumna LLIOP: MNpeamMeTHas Konnekuns «XmmMmusa»
http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4Hble 3KCNEPUMEHTbI:
xnmuns. Konnekuymsa Poccuinckoro obuieobpasoBaTtenbHOro noprana
http://experiment.edu.ru ANXNMUK: canTt J1.10. Annkbeposon

http://www alhimik.ru Bcepoccuitckast onMMnmana WKObHUKOB MO XMMUN
http://chem.rusolymp.ru OpraHnyeckas XmMmnsa: 31eKTPOHHbIN Y4ebHUK ANSa cpeaHen
LWKOSbI

http://www.chemistry.ssu.samara.ru OCHOBbl XMWUU: 21EKTPOHHbIN Y4ebHUK

http://www hemi.nsu.ru OTKpbITbI KOANeaXK: Xnumms

http://www.chemistry.ru JuctaHumoHHast onnMmnmaga no XMM1Mn: TeIEKOMMYHUKALMOHHbIN
obpaszoBaTesibHbIN NMPOEKT

https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-4
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