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MNOACHUTEJIBHAS 3AIIMCKA

[Mporpamma No XMMWUW Ha YPOBHe CpefHero o6ulero obpasoBaHus pas3paboTaHa Ha
OCHoBe defepasibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 06pa3oBaHMM B POCCUIACKOM
depepaunn», TpeboOBaHMIN K pe3ynbTaTaM OCBOeHUS (efepanbHOM 06pa3oBaTelbHOM
nporpammbl  cpefiHero ob6ulero oo6pasoBaHuss (POl COO), npeacTaBneHHbIX B
defepanbHOM rocyaapcTBeHHOM 0bpa3oBaTe/ibHOM cTaHAapTe COO, ¢ yyetom KoHuenumm
npenogaeBaHua y4ebHOro npegmMeTa «Xumus» B 00pazoBaTe/lbHbIX  OpraHn3aumax
Poccuiickon ®Pefepaunn, peanusyrolmx OCHOBHble 06pa3oBaTe/ibHble MporpaMmbl, K
OCHOBHbIX MOMOXEHNA «CTpaTernn pasBuTUA BOCNUTaHUA B Poccuiickoin deaepauun Ha
nepuog no 2025 roga» (PacnopskeHuve MNpasutensctea P ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0B K paspaboTke MNporpammbl MO XMMUW, K ONpefenieHunto oobLel
cTpaterMm 00y4yeHUs, BOCMUTAHUA W Pa3BUTUSA, 00ydalOLMXCA CpeacTBaMM Y4yeOHOro
npegmeta «Xumusa» ana 10-11 knaccos Ha 6a30BOM YpPOBHE COCTaBU/IM KOHLIENTYaslbHble
nonoxexnnss ®rocC COO o0 B3aMMOOOYC/IOBIEHHOCTU LIeNeid, COAEePXKaHUs, pPe3ynbTaToB
006yyeHus 1 TpeboBaHWN K YPOBHIO NMOATOTOBKM BbIMYCKHWNKOB.

Xumnyeckoe 06pas3oBaHMe, MOMy4YaeMoe BbIMYCKHMKaMU  06L1e06pa3oBaTe/lbHOM
opraHu3aumn, ABASETCA HEOTbeM/IEMO 4acTblo WX 006pa3oBaHHOCTM. OHO  CAYXWUT
3aBepLUaKoLLMM 3TanoM peasimauum Ha COOTBETCTBYHOLLEM eMy 6a30BOM YPOBHE K/THOUEBbIX
LIEHHOCTEN, MPUCYLLUMX LEeNOCTHON CUCTEME XMMMYECKOro obpasoBaHusi. DTU LEHHOCTU
KacatoTcs MNo3HaHMsA 3aKOHOB NPUPOoAbl, POPMMUPOBaHUS MUPOBO33PEHUS U OOLLEN KYNbTYPbI
YesioBEKa, a TaKXKe 3KO/IOrM4YyeckM O0OOCHOBAHHOIO OTHOLUEHWS K CBOEMY 3[0pPOBbI0 U
NpUpoaHoOA cpefle. PeannsyeTcs XMMMYeCKoe 06pa3oBaHMe O0O6yuYatoLMXCA Ha YPOBHE
cpeaHero obulero obpasoBaHust cpeAcTBaMU y4ebHOro npeameta «XMMUs», CogepXxaHve v
MOCTPOEHME KOTOPOro OnpeenieHbl B Nporpamme no XMMUW C YYETOM CreumrKn HayKu
XUMUK, €€ 3HaYeHWs B NO3HaHWUM MPUPOAbLI U B MaTepuasnbHOM XXM3HN 06LLECTBa, a Takxke C
YUYETOM 0OLUMX Lieneld 1 NPUHLMINOB, XapaKTepU3yHLLMX COBPEMEHHOE COCTOSHNE CUCTEMbI
cpeaHero obuuero obpasoBaHusi B Poccuiickoin deaepauun.

XUMUA  KaK 3/IeMEHT CUCTEMbl €CTECTBEHHbIX HayK urpaetr ocobyto ponb B
COBPEMEHHON UMBUAM3ALMA, B CO3[4aHMM HOBOM 6asbl MaTepuanbHOM KynbTypbl. OHa
BHOCWUT CBOI BK/af B (hOPMMPOBaHWE pauvOHa/IbHOr0 Hay4HOro MbILLIEHUS, B CO3JaHuMe
LIe/IOCTHOrO NpefcTaB/eHns 06 OKPY)XatoLLEeM MUPe Kak O eAVHCTBE MPUPOLbI U YeoBekKa,
KoTopoe (hopMUPYETCHA B XUMWM HaA OCHOBE MOHWMaHMS BeLLECTBEHHOro cocTaBa
OKpY>KaloLLLero Mmpa, 0Co3HaHMNA B3aMMOCBA3N MeXAY CTPOEHMEM BELLECTB, UX CBOMCTBaMU
1 BO3MOXXHbIMM 061aCTAMW MPUMEHEHNS.

TecHO B3aMMOMENCTBYS C [APYrMMU €eCTeCTBEHHbIMW Haykamu, XuMus CcTana
HEOTHEM/IEMOW YaCTbl0 MUPOBOW KY/bTypPbl, HEOOXOANMbIM YC/IOBUEM YCMELLHOro Tpyaa v
XWU3HN KaXKOoro uyseHa obuwiectea. CoBpemeHHas XMMUS KaK HaykKa co3ufartesibHasd, Kak
HayKa BbICOKMX TEXHO/OrMI HanpaB/ieHa Ha peLueHne rnobasibHbIX NpPo6sem YCTONYMBOro
pasBUTUA 4YenoBeveCcTBa — CbIPbEBON, 3JHEPreTMYECKOW, MULIEBOW, 3KOMOrMYeCcKon
6e30MacHOCTU 1 OXpaHbl 340POBbS.



B cooTBeTCTBMM C 0OLMMU UENSMU U NPUHUMNAMU CpefHEero obLero obpasoBaHus
cogepkaHve npegmeta  «Xumus»  (10-11 knaccbl, 6a30Bbli  YPOBEHb  M3Y4eHUs)
OPMEHTMPOBAHO MPEVMMYLLECTBEHHO Ha O6LEeKY/bTYPHYHO MOArOTOBKY 06Yy4aroLmxcs,
HEOOXOAMMYKD UM  [Ans  BblpabOTKM  MWUPOBO33PEHYECKMX OPWEHTUPOB, YCMELLHOro
BK/IIOYEHUA B XXU3Hb COLMYyMa, MPOAO/DKEHUS 00pa3oBaHMA B Pas3/IMYHbIX 06/1acTaX, He
CBSI3aHHbIX HEMNOCPELCTBEHHO C XNUMUENA.

CocTaBnialolWmMn npegmMeTa «XUMmus» ABNAOTCA 6a30Bble Kypcbl — «OpraHuyeckas
XumMusi» 1 «O6LLas U HeopraHMYeckass XMMUS», OCHOBHbIM KOMMOHEHTOM COAepXXaHus
KOTOPbIX ABNAOTCA OCHOBbI 6230BOI HayKW: CUCTEMA 3HAHWIA MO0 HEOPraHNYEeCKOn XumMum (c
BK/IIOYEHNEM 3HAHWIA 13 00LLEA XUMUWN) U OpPraHNYeckon Xmmun. PopMmMpoBaHne AaHHOM
CUCTEMbI 3HAHWA NpPW KU3ydeHUM MpeaMeTa 0becrneymBaeT BO3MOXKHOCTb PAacCMOTPEHUS
BCEr0 MHOroo6pasns BeLLeCTB Ha OCHOBE OBLLMX MOHATUIA, 3aKOHOB M TEOPUIA XUMUN.

CTpyKTypa cogepXaHusi KypcoB — «OpraHudyeckas xumua» ©n  «Ob6wasa u
HeopraHuyeckas Xmmus» chopMMpoBaHa B NporpaMme rno XMMUKM Ha OCHOBE CUCTEMHOIO
noaxofa K M3yvyeHuto yyebHOro matepuana u 06ycroBfieHa UCTOPUYECKM O0O6OCHOBaHHbLIM
pasBUTMEM 3HAHWIA HA OMpefeneHHbIX TEOPeTUYECKNX YPOBHAX. Tak, B Kypce opraH14ecKom
XAMUWN  BelecTBa paccMaTpuBalOTCA Ha YPOBHE KMAacCUMYECKOW Teopun  CTPOEHWUS
OpraHMyecKnx COeAMHEHWN, a TaKKe Ha YPOBHE CTePeOXMMUYECKUX W 3NEKTPOHHbIX
NpefCTaB/IEHN O CTPOEHNN BellecTB. CBefieHMst 06 M3yYaeMblX B Kypce BeLlecTBax AatoTcs
B pasBUTUN — OT Yr1eBOAOPOAOB A0 CNOXHbLIX 6MONOrMYecKU aKTUBHBLIX COefuHeHWI. B
Kypce OpraHM4yecKoin Xumum nosiyyqatoT pasBmTue cHopMUPOBaHHbIE HA YPOBHE OCHOBHOIO
obuero 06pa3oBaHMA  MepBOHaYyasibHble  MPEACTaBEHUS O  XMMUYECKOWM  CBA3W,
KnaccumKaumoHHbIX Npu3HaKax BeLLeCTB, 3aBUCMMOCTY CBOWCTB BELLECTB OT MX CTPOEHNS,
0 XMMMYECKOI peakuun.

Mo HOBbLIM YI/IOM 3peHust B NpeaMeTe «XMMnUs» 6a30BOro YpPoBHS paccMaTpuBaeTcs
M3YYEHHbI Ha YpPOBHE OCHOBHOIO 00Llero 06pa30BaHWsA TEOPETUYECKUA MaTepuan U
(haKTOMOrMYeckme CBefeHMs O BELLEeCTBAX M XMMWYECKOW peakuun. Tak, B YaCTHOCTW, B
Kypce «O6Las 1 HeopraHM4yeckas XnMus» 00yyatoLMMcs NPeaocTaBseTcss BO3SMOXHOCTb
0CO3HaTb 3HaYeHWe MepPMoAMYECKOro 3aKoHa C 0OLLETEOPETUYECKMX U METOLO/IOMMYECKMX
MNO3NUNIA, TNY6Xe MOHATb MWCTOPUYECKOE W3MEeHeHMe (YHKLMIA 3TOro 3akoHa — OT
0606LLatoLLEN A0 OOBACHAIOLLENA N MPOrHO3UPYHIOLLEN.

EanHasa cuctema 3HaHUI 0 BaXKHEMLUMX BELLLECTBAX, X COCTaBe, CTPOEHMW, CBOMCTBAX
N MPUMEHEHUN, a TaKKe 0 XMMUYECKMX peakumsX, MX CYLLHOCTM M 3aKOHOMEPHOCTAX
NpoTekaHus AononHseTcs B Kypcax 10 n 11 knaccoB afeMeHTaMu CofepXKaHns, UMEHOLLMU
Ky/IbTYPONOrMyecKnin 1 NpUKNagHoW xapakTep. 3TW 3HaHWUSA CNOCOBGCTBYHOT MOHUMAHWUIO
B3aMMOCBA3N XUMUW C APYTUMW HayKamu, PacKpbliBatOT €€ pofib B MO3HABaTe/lbHOW U
MPaKTUYECKOW AeATeNIbHOCTM Ye/lioBeKa, COCOOCTBYIOT BOCMMTAHUIO YBXKEHNSA K MpoLeccy
TBOpYecTBa B 00/1aCTV TeOpuM W MPaAKTUYECKMUX MNPUIOKEHUA XUMWUK, MOMOraroT
BbINMYCKHUKY OPUEHTMPOBATLCA B OOLLECTBEHHO M JIMYHOCTHO 3HaYMMbIX npobnemax,
CBS3aHHbIX C XWMMWEN, KPUTUYECKM OCMbICNMBATb WH(OPMAaLMIO U MPUMEHATL ee A/
MOMOMIHEHMS  3HAHWI,  peweHus  WHTENNEeKTYa/lbHbIX U 3KCMEPUMEHTaSIbHbIX
nccnefoBaTenbCKUX 3agad. B Lenom cogepykaHve ydyebHoro npeamMeTra «XnMMus» [aHHOro



YPOBHS U3yYeHUS OPUEHTUPOBAHO Ha (HOPMUPOBaHME Y 00YHaIOLLMXCA MUPOBO33PEHYECKON
OCHOBbl N1 NOHUMaHUS (UNOCOPCKNUX WAEN, TaKMX KaK: MaTepuasibHoe eAMHCTBO
HeopraHNYecKoro 1 opraHMYeckoro Mmnpa, 06ycnoBIEHHOCTb CBOMCTB BELLECTB UX COCTaBOM
W CTPOEHWEM, MO3HaBaeMOCTb MPUPOAHBLIX ABMEHUA MYTEM 3KCMEPUMEHTa U peLleHus
MPOTUBOPEUNIA MEXY HOBbIMW (DaKTamy U TeOPETUYECKUMU MpPeAnochlfiKaMy, 0CO3HaHWe
PO/IN XUMWW B PELUEHUN 3KOMOTMYECKMX MNpob/reM, a Takke npobnem coepexeHums
3HEPreTNYeCKNX pecypcoB, Cbipbs, CO34aHNA HOBbIX TEXHOIOTUIA U MaTepuasos.

B nnaHe pelleHns 3agay BOCMUTAHWSA, PasBUTUA W coumanm3aumm obyyatoLmxcs
MPUHATLIE MPOrpamMmMoi NO XMMUWU NOAXOAbI K OMNPeAeneHnIo cofepXXaHus 1 NOCTPOEHUA
npegmeTa npegycmatpuBaloT  (hOPMUPOBaHUE  YHUBEPCA/bHLIX — YYEOHbIX  AEACTBUIA,
MMEILLMX 6a30BOE 3HauYeHMe AN pasfMYHbIX BMAOB AEATENIbHOCTU: PeLleHus Mpobrnem,
noucka, aHanmsa nU 06paboTKM MH OpMaLUMK, HEoBXoAUMbIX ANfA MPUOBPeTeHMs OrbiTa
NPaKTUYECKON W WCCNeAoBaTeIbCKOM AesTeNIbHOCTU, 3aHUMatOLLEl BaXKHOE MeCTO B
MO3HaHUN XUMUMN,

B npakTuke npenojaBaHNs XMMWUW KakK Ha YPOBHE OCHOBHOMO 06LLero obpasoBaHus,
TaK U Ha YpOBHEe CpeAHero o6Llero obpas3oBaHMs, MpWY ONPedeneHnn CofdepyKaTeslbHO
XapaKTEPUCTUKN Leneid N3ydeHnst NpeameTa Hanpas/ieHNEM MEPBOCTENEHHOW 3HAYMMOCTU
TPaAULMOHHO MPU3HAETCS (DOPMMPOBaHME OCHOB XMMMWYECKOM HayKn Kak 06/1acTu
COBPEMEHHOr0 €CTECTBO3HAHWUA, NMPaKTUYECKOW AesTeNbHOCTM YeioBeka U Kak OAHOro 13
KOMMOHEHTOB MWPOBOM KynbTypbl. C METOAMYECKOM TOYKM 3PEHUSt Tako MNOAXohd K
onpeaeneHnto Lenei n3ydeHns npegmeTa sBnseTca BrosiHe ornpaBaHHbIM.

CornacHo JaHHOW TOYKe 3PEHNS FNaBHbIMK LENAMU U3ydeHns npegmeTa «XUmmsa» Ha
6a30B0M ypoBHe (10-11 Kn.) ABNAOTCA:

e (DOPMUPOBAHNE CUCTEMbI XUMWYECKUX 3HAHWA KaK BaXKHEWLLEN COCTaBNAOLLEN
€CTECTBEHHO-Hay4YHOM KapTWUHbI MUPa, B OCHOBE KOTOPOI NeXaT KNHOYEBbLIE MOHATHUS,
(hyHAaMeHTa/IbHble 3aKOHbl U TEOPUUM XUMWK, OCBOEHME A3blKa HayKW, YCBOEHMWE U
MOHVMaHMEe CYLLHOCTU [OCTYMHbIX 0606LEeHNIA MMUPOBO33PEHYECKOrO XapaKkTepa,
03HaKOM/IEHVE C UCTOPMEN NX Pa3BUTUS U CTAHOB/EHWS;

o (hopMMpOBaHME 1 pa3BUTUE NPEACTaBNEHNI O HAayUYHbIX METOoAax MO3HaHMS BELLECTB
N XUMUYECKUX  peakuuid, HeobXoAuMMbIX AN MNPUOOPETEHUS  YMEHWIA
OPWEHTUPOBATLCA B MUPE BELLECTB W XMMWUYECKMX SBMNEHUIA, UMEKOLWMX MeCTO B
npupoae, B NPaKTUYeCKON 1 NOBCELHEBHON XKN3HW;

e pasBUTME YMEHWIA W CNOCOBGOB [AEATENIbHOCTU, CBA3AaHHbIX C HaOMOAEHWEM K
06BACHEHMEM XMMUYECKOTO 3KCMNEepUMeHTa, COOMOAeHMEM MpaBun 6e30MacHoro
obpalLleHns C BeLLleCTBaMMU.

Hapsgy ¢ aTum, cofepykaTesibHasi XapaKTepuCcTUKa Lienel 1 3agayd nsyveHuns npegmeTa
B nporpaMmMe Mo XUMWMA YTOYHEHA W CKOPPEKTMpOBaHa B COOTBETCTBUM C HOBbIMU
npuvopuTeTaMn B CUCTEMe CpeaHero obLero obpasoBaHus. CerogHa B npenojasaHumn XnMMmm
B 6O/blUE CTENeHW OTAAeTCA NPEeAMNOYTEHME MPaKTUYECKOW KOMMOHEHTE COAepXKaHus
00y4YeHus, OpPWEHTMPOBAHHOW Ha MOATOTOBKY BbIMYCKHMKA 06LLe0bpa3oBaTe/IbHOM
opraHu3aumun, BnafderoLlero He Habopom 3HaHWI, a (DYHKUMOHA/IbHOW FPamMOTHOCTbIO, TO



ecTb Crocob6amyt 1 YMeHUAMM aKTUBHOIO MOJTYHEHNA 3HAHUIA U NPUMEHEHNA UX B peasibHOM
YKU3HWU 4N peLLeHns npakTUYecknx 3agay.

B cBA3M C 3TUM Npy M3y4YyeHUM npeameTa «XUMWsS» AOMUHUPYIOLLEE 3HayYeHue
NprobpeTaroT Takune Liein 1 3aga4un, Kak:

ajantauus  obyyalolmxcs K YCMOBUAM  [UMHAMUYHO  Pa3BMBANOLLErocs  Mupa,
(hopmMrpoBaHMe WHTENIEKTYa/IbHO Pas3BUTOM JIMYHOCTKW, TOTOBOM K CamMo0bpa3nBaHUIo,
COTPYAHNYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHBLIX PELIeHUA B KOHKPETHbIX
YXU3HEHHBIX CUTYaLMAX, CBA3aHHbIX C BELLeCTBaMUN U X NMPUMEHEHVEM;

(hopMUpOBaHME Y O0OYYatOLLMXCA K/IHOUEBLIX HaBbIKOB (K/HOYEBLIX KOMMETEHLMI),
MMEILLMX YHUBEpPCabHOE 3HAuyeHWe [ONA Pas/INYHbIX BULOB [AEATe/IbHOCTU: peLleHus
npo6sieM, Noucka, aHanmMsa n 06paboTKN MHDOPMAaLMKN, HEOOXOAUMBIX A1 NPUOOPETEHWS
onbITa AeATeNIbHOCTU, KOTOpas 3aHUMaeT BaXKHOE MECTO B MO3HAHWM XUMUK, a TakxKe AJ1s
OLUEHKM C NO3WLMIA 3KOMOrMYeckorM 6e30MacHOCTN XxapakTepa B/IMAHWUSA BeLLECTB U
XUMUYECKUX MPOLLECCOB Ha OPraHn3m Ye/loBeKa 1 NPUPOLHYIO CPeay;

pa3BuUTMe  MO3HABATEe/IbHbIX  WHTEPecoB, WHTEMNEeKTYya/lbHbIX W TBOPYECKUX
CNOCOBHOCTEN 06YYarOLLMXCA: CNOCOBHOCTM CaMOCTOATENIbHO MPUOGPeTaTb HOBble 3HAHUSA
MO XUMWN B COOTBETCTBUW C XXU3HEHHBLIMU MOTPEOHOCTAMM, UCMOMb30BaTb COBPEMEHHbIE
MH(OPMAaLMOHHbIE TEXHOMOTMM NS NOUCKa U aHan3a Y4eBHOM W Hay4HO-MOoMyNspHON
MH(OPMaLMN XMMUYECKOTO COAEPXKaHNS;

(hopmupoBaHMe K pasBuTMEe Y 0O0Yy4atoLMXCA acCoOUMATUBHOTO W JIOTMYECKOro
MbILL/IEHNSA, HabNOaTeNbHOCTM, COOPAaHHOCTM, aKKypaTHOCTW, KOTOpble OCOBEHHO
Heo6X0AMMbI, B YaCTHOCTW, MPU  MNJAHUPOBaHUM U NPOBEAEHUN  XUMUYECKOro
9KCMNEPUMEHTAE;

BOCMUTaHME Yy 06y4YaloLmxca Y6eXKaeHHOCTN B FYMaHUCTMYECKOW HarpaB/ieHHOCTU
XAMUKN, €& BaXHOW pPoAM B  pPeleHun r1ob6asibHbIX  MPo6/ieM  paumoHanbHOro
MPYPOAONONL30BaHNSA, NOMOSIHEHNS 3HEPreTUYECKMX PECYPCOB M COXPaHEHUS NMPUPOLHOro
paBHOBECWS, OCO3HAHWUA HEOO6XOAUMOCTU 6GEepexXHOro OTHOLLEHWS K MpUpoge U CBOemy
30POBbI0, & TakXke MNPUOBPETEHMS OMbiTa WCMO0/b30BaHUA MONYYEHHbIX 3HAHWW [ANns
MPUHATUSA FPaMOTHbIX PELLEHWNIA B CUTYaLMAX, CBA3AHHBLIX C XUMUYECKMMU ABNIEHUSMNA.

B yye6HOM nnaHe cpegHero o6bulero o6pasoBaHWA npeaMmeT «XuMusa» 6a30BOro
YPOBHS BXOAMT B COCTaB NPeAMETHON 061acTN «ECTECTBEHHO-HaYYHbIe MPeaMeTbI».

OG6LLee YMC/o YacoB, OTBEAEHHbIX ANA U3YUYEHNS XMMUK, HA 6a30BOM YPOBHE CpefHero
obLLero obpasosaHus, cocTasngeT 68 vacos: B 10 knacce — 34 yvaca (1 yac B Hefento), B 11
Knacce — 34 yaca (1 yac B HeZlento).



COJEP)KAHUE OBYUEHUSA
11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopeanecmle OCHOBbBI XUMHUH

XUMNYECKNIA 3/1eMeHT. ATOM. $HA4po aToma, W30TOoMbl. JNeKTPOHHAsA 0060/104Ka.
JHepreTMyeckne YPOBHW, MOAYPOBHW. ATOMHble opbuTtanm, s-, p-, d- 3NEMEHTHI.
OCo6eHHOCTM pacnpefenieHns 3/1eKTPOHOB MO opbuTansM B atomax 3/1eMeHTOB MepBbIX
YeTbIPEX NEPUOA0B. DNIEKTPOHHASA KOH(UIypaLms aTOMOB.

Mepvoanyecknini 3akoH K lepuognyeckas cUCTEMa XMMMUYECKUX 3nemeHToB [. W.
MeHzeneeBa. CBsizb MEPUOAMYECKOrO 3akKoHa M [1eproAnyecKorl CUCTEMbl XUMMUYECKUX
anemeHToB [. . MeHfeneeBa ¢ COBPEMEHHOW TeOPUein CTPOEHNS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHNSA CBOMCTB XMMWYECKUX 3/1eMEHTOB M 06pasyeMblX MMW MPOCTbIX U CMNOXHbIX
BELLLeCTB MO rpynnamM 1 nepnogam. 3HauyeHne NepuoanyecKoro 3aKoHa B PasBUTUM HayKMU.

CTpoeHve BewlecTBa. XUMMUYecKast CBA3b. Buabl XMMWYECKOW CBA3N (KOBa/leHTHas
HenosiApHas U NoNsApHas, MOHHas, MeTannndeckas). MexaHm3Mbl 06pa3oBaHNA KOBa/IEHTHOM
XUMUYECKOM CBA3M  (OOMEHHbIA M JOHOPHO-aKUENTOPHbIM). BogopoaHas  CBA3b.
BaneHTHOCTb. DNeEKTPoOTPULATENBHOCTL. CTeneHb OKUCNEHNA. IOHbI: KATUOHbI U aHUOHBI.

BellectBa MONEKYNAPHOro U HEMONEKYNAPHOIO CTPOEHUA. 3aKOH MOCTOSAHCTBA
COCTaBa BeLLeCTBa. TWNbl KPUCTA/IINYECKMX PELLETOK. 3aBUCMMOCTb CBOWCTBA BELLECTB OT
TUNA KPUCTaNINYECKON PELLETKN.

[MoHATME O AMCNEPCHLIX cucTemMax. VICTMHHbIE N KONNoUAHbIe pacTBopbl. MaccoBas
[l0N4 BelLlecTBa B pacTBOpE.

Knaccugmkaums HeopraHMYeckKux CcoefuHeHMn. HomeHKnaTypa HeopraHMyecKux
BelllecTB. 'eHeTMYecKaa CBA3b HEOPraHWYecKMX BELLECTB, NMPUHaANeXalmx K pas3MyHbIM
Knaccam.

Xvmundeckas peakums. Knaccupmkaums XMMUYECKMX peakumii B HeopraHW4ecKom U
OpraHM4yeckom XuvMun. 3aKOH COXPaHEHWS MacCbl BELEeCTB, 3aKOH COXpaHeHus W
npeBpaLeHNs 3HepPrmm Npn XMMMYECKNX peakLmax.

CKOpOCTb peakuun, eé 3aBUCUMOCTb OT pas3/IMyHbIX (hakTopoB. ObpaTMMble peakuuu.
XMMUYeckoe paBHoBecue. DaKTOpbI, BMAKOLLME HA COCTOAHME XMMMUYECKOro paBHOBECUS.
MpuHuun Jle Watense.

AnekTponutrnyeckas guccouymnaums. CunbHble 1 crabble anekTponutbl. Cpefa BOAHbIX
pacTBOPOB BELLECTB: KuCNas, HeTpasibHas, LLeNoYHas.

OKMCNTENBHO-BOCCTAHOBUTE/IbHbIE peakuni.

JKCnepuMeHTa/IbHble METO/AbI M3YUYeHUs BELLECTB M MX MpPeBpaLlleHnii: 4eMOHCTpaLms
Tabnuy «lMepuoguyeckas cucteMa XMMUYECKUX anemeHToB [. V. MeHfeneesa», U3y4veHune
MOZEeNein KPUCTIIMYECKUX PELLETOK, Habo4eHne M onucaHve [LeMOHCTPaUUOHHbLIX W
NnabopaTopHbIX OMbITOB (Pa3foXKeHWe nepokcuia BOLOPOAA B MPUCYTCTBUM KaTanms3aTopa,
onpefeneHne cpedbl PacTBOPOB BELLECTB C MOMOLUbIO YHUBEPCA/IbLHOIO WHAMKATOPA,
peakuMy WOHHOro 06MeHa), MpoBefdeHVEe MNPaKTUYECKOn paboTbl «BnusHMe pas3NyHbIX
(haKTOPOB Ha CKOPOCTb XMMUYECKOI peakunm».

PacuyéTHble 3agaun.



PacyeTbl Mo YpaBHEHWAM XMMUYECKUX peakumid, B TOM 4uCle TepMOXMMUYECKME
pacyeThbl, pacyeTbl C UCMO/Ib30BAHMEM MOHATUSA «MaccoBas 40/S BELLECTBa».

Heoprannueckasi Xumus

HemeTannbl. [onoxxeHne HemetansioB B [leproanyeckord CUCTEME XUMUYECKMX
anemeHToB M. . MeHaeneeBa M 0COGEHHOCTM CTPOEHUS aTOMOB. PU3MYECKME CBOWCTBA
HeMeTasiNoB. ANNOTPONMSA HemeTa/IoB (Ha MNpuMepe KWUCNopoAa, cepbl, ¢ocdopa w
yrnepoaa).

XUMUYECKMe CBOCTBA BaXKHEMLLMX HemeTanioB (ranoreHoB, cepbl, a3oTta, ocdopa,
yrnepoga M KpemHus) U WX COefMHEHMI (OKCWUAOB, KWCMOPOACOAEPXKALLMX KUCNOT,
BOAOPOAHBIX COEANHEHWIA).

[MprMeHeHNe BXKHENLLNX HEMETA/I/TOB U UX COEAUHEHWA,

MeTansnbl. MonoxeHve MeTannios B MNeproanyeckoil ccteme XMMUYECKNX 3/1EMEHTOB
O. N. MeHpeneeBa. OCO6EHHOCTM CTPOEHUA 3MIEKTPOHHBLIX 000/I04YEK aTOMOB METasI/oB.
Obume uanyeckme cBorcTBa MeTa1oB. CnjiaBbl MeTa/I0B. JNEKTPOXUMUYECKNA Psif
HanpsKeHNiA MeTasIoB.

XUMUYECKNe CBOWMCTBA BaXXHEWMLLMX METa/nNoB (HaTpWii, Kanun, KanbUuid, MarHum,
IIOMUHUIA, LMHK, XPOM, XKene3o, Mefb) 1 UX COeANHEHWIA.

O6wme cnocobbl nonyyeHUs MeTaioB. MNMpUMeHeHNe MeTa/I/I0B B ObITY M TEXHMKE.

JKcnepMeHTaNbHbIE MeTOAbl W3Y4YeHWs BEWECTB M WX MNPeBpaleHnid: M3y4veHune
Konnekummn «MeTtansibl U crnaebl», 06pasL 0B HEMETA/IOB, PeLLeHne 3KCNepUMEHTa/IbHbIX
3afa4, HabnogeHve W onuMcaHue [AeMOHCTPAaUMOHHBIX W /1abOpaTOPHbIX  OMbITOB
(B3aMMogelicTBIe TMAPOKCULa atOMUHNA C pacTBOpamm KUCNOT U LLEN0YeN, KaYeCTBEHHbIE
peakLMn Ha KaTUOHbI METAJINOB).

PacueTHble 3aga4n.

PacueTbl Maccbl BellecTBa 1M 06bemMa rasoB No M3BECTHOMY KO/IMYECTBY BeELLECTBA,
macce Uim 06beEMY OHOIo 13 y4acTBYHOLLUMX B peakLmn BELLLeCTB, pacyeTbl Macchl (06bEMa,
KO/IMYeCTBa BeLLecTsa) NPOLYKTOB peakLmm, eciv O4HO M3 BELLECTB UMEET NMPUMECH.

X¥MHUA U )KU3Hb

Ponb Xumum B 06GecrneyeHWM 3KOIOMMYECKON, 3IHEPreTUYeckKo WU MULLEBONA
6e30nacHOCTW, Pa3BUTUN MeAULMHbLI. TTOHATME O Hay4HbIX METOAax MO3HaHWSA BELLECTB U
XUMUYECKNX PeaKkLuii.

MpeacTaBneHns 06 0OWMX HAYYHbIX MNPUHUMNAX MPOMbILIEHHOTO  MOYyYeHUs
Ba>KHEMLLNX BELLECTB.

UenoBek B Mupe BELLECTB W MaTepuasioB: BaXKHeWLIMe CTPOUTE/bHblE MaTepuasbl,
KOHCTPYKLMOHHbIE MaTepuasibl, KPacku, CTEKNO, Kepamuka, matepuasibl 418 3/EKTPOHUKN,
HaHoMaTepuabl, OpraHNYecKne U MUHepasibHbIE YA006PeHUs.

XUMna 1 340pOBbE YesI0BEKA: MpaBWsia UCMOMb30BaHWA JIEKAPCTBEHHbLIX Mpenaparos,
npaBuna 6e30MacHOro MCNo/b30BaHUA MpenapaTtoB ObITOBOW XUMWM B MOBCEAHEBHOM
XU3HN.

MexnpeaMeTHble CBA3N.

Peanunsauma MexnpeameTHbIX CBA3EN NPU U3YyYeHUMN 06LLEN N HEOPTraHNYECKON XUMWW
B 11 Kknacce OCYLLECTB/IAETCA 4Yepe3 WUCMO/b30BaHME KaK OOLMX eCTeCTBEHHO-HAY4HbIX



MOHATWIA, TaK W MOHATWIA, SBNAIOWIMXCA CUCTEMHbIMW [N OTAeNbHbIX NPeaMeTOB
eCTeCTBEHHO-HAY4YHOr0 LIMKNA.

OO6LLUMe eCcTeCTBEHHO-Hay4Hble MOHSTWA: HayuYHbIA (hakT, runoTesa, 3aKOH, Teopus,
aHanM3, CUHTE3, KnaccuuKaums, NepuoauyHOCTb,  HabNMAeHNE,  3KCMEPUMEHT,
MOJENMPOBaHNE, N3MePEHNE, SIBNIEHME.

du3nKa: maTepus, IHeprus, macca, aToM, 3/1EKTPOH, MPOTOH, HEMTPOH, NOH, 130TOM,
PaaMoaKTMBHOCTb, MONEKyna, SHEPreTMYecKniA ypoBeHb, BELLLECTBO, TeNno, OObEM,
arperaTHoOe COCTOSIHME BELUECTBa, (M3NYECKME BENMUMHBI WU eAMHULIbI UX WU3MEpeHNs,
CKOpOCTb.

Buonorus: KneTka, OpraHu3M, 3KocucTeMa, Guoctepa, Makpo- M MUKPO3/EMEHTI,
BUTaMWUHbI, 06MEH BeLLECTB B OpraHu3Me.

Ceorpacisi: MUHepasibl, FOPHbIE NOPOAbI, MOME3HbIE UCKOMNaeMble, TOMINBO, PECYPChI.

TexHONMorms:  XMMMYecKas  MPOMbILLIEHHOCTb,  MeTannyprus,  NpPou3BO/ACTBO
CTPOWUTENbHbIX ~ MaTepuanoB,  CENbCKOXO3AWCTBEHHOE  MPOM3BOACTBO,  MULLEBas
MPOMbILLMEHHOCTb, (hapMaLleBTYecKas NMPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX
Npenaparos, MNPOV3BOACTBO KOHCTPYKLMOHHbIX MaTepuanos, 3N1EKTPOHHas
MPOMBbILL/IEHHOCTb, HAHOTEXHOMOT UM,



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTI'PAMMBbI 110 XUMHWHN HA
BA30OBOM YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA
JIMHHOCTHBIE PE3YJIBTATHBI

®IroC COO ycraHaBnmBaeT TpeboBaHUS K pe3y/nbTataM OCBOEHWS 06y4aroLMMuCs
nporpamMm  cpefHero o0Llero 06pa3oBaHWA  (IMYHOCTHBLIM,  MeTanpeAMEeTHbIM U
npeaMeTHbIM).  Hay4yHO-MeTOAMYecKo  OCHOBOW  Ans  pa3paboTKM  MyiaHUpyeMblX
pe3ynbTaToB OCBOEHUA MPOrpaMm CpefHero o6Liero obpas3oBaHUs SABSETCA CUCTEMHO-
[eATeNIbHOCTHbIN MOAXOA.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM NOAXO4OM B CTPYKTYPe JIMYHOCTHbIX
PE3yNbTaTOB OCBOEHWSA MpeamMeTa «XUMKS» Ha YPOBHE CPeAHEero 06uiero 06pa3oBaHus
BblAe/ieHb! C/ieAyHoLLMe COCTaBNAOLWME:

0CO3HaHMe 06y4atoLLMMUCA POCCUINCKON TpaXKAaHCKON UAEHTUYHOCTM — FOTOBHOCTU K
CaMopa3BMTUIO, CAMOCTOATE/IbHOCTI U CaMOONPeeNeHNIO;

Ha/IMumMe MOTUBALMMN K 00YYEHWIO;

LieNleHanpaB/ieHHOE Pa3BUTME BHYTPEHHUX YOEXAEHWNIA NMMYHOCTU HA OCHOBE K/THOUEBbIX
LIEHHOCTEN 1 MCTOPUYECKUX TpaanLmMiA 6a30BOM HAYKN XMW,

FOTOBHOCTb M CMOCOBHOCTb 06YYatoLLMXCA PYKOBOACTBOBATLCA B CBOE AeATE/IbHOCTH
LLEHHOCTHO-CMbIC/IOBBIMW  YCTAHOBKaMW, MPUCYLLUMMUN LLe/IOCTHOW CUCTEME XMMWYECKOro
obpasoBaHus;

Ha/IMYMe MpPaBOCO3HAHUA 3KOIOMMYECKON KY/bTYPbl U CMOCOBGHOCTU CTaBUTb LENn U
CTPOMUTb XKM3HEHHbIE MaHbl.

JINYHOCTHbIE pPe3ynbTaTbl OCBOEHMSI NpeaMeTa «XMMUsi» A0CTUralTca B eAMHCTBE
yyebHOM M BOCMUTATE/IbHOW [eATe/IbHOCTM B COOTBETCTBUM C  TYMaHUCTUYECKUMMU,
COLMOKYNbTYPHbIMK, AYXOBHO-HPABCTBEHHBLIMM LIEHHOCTAMW W Maeanamv POCCUINCKOro
rpakaaHcKoro o6uiecTsa, NMPUHATLIMK B OOLLECTBE HOpPMaMK W MpaBu/iaMu MOBEAEHWS,
CMOCOO6CTBYIOWMMM  MpoLieccaM  CaMOMOo3HaHMs, CamMopasBUTUA U HPaBCTBEHHOrO
CTaHOB/EHWS IMYHOCTUN 0BYYatOLLMXCS.

JINYHOCTHBIE pesynbTaThbl OCBOEHMS npeameta  «XUMUA»  OTpaxaroT
chopMMPOBaAHHOCTb OMbITa NMO3HABATE/IbHOW U MPaKTUYECKOW AeATeNIbHOCTM 06yuyatoLLmXCcs
Mo peanu3aunm NPUHATBLIX B 06LLLECTBE LLEHHOCTENR, B TOM YMC/e B YaCTu:

1) rpaxaaHCKOro BOCIMTAHUS .

0CO3HaHMS 06Yy4YalOLMMUCS CBOMX KOHCTUTYLMOHHLIX MpaB W  0653aHHOCTEN,
YBaXKEHWS K 3aKOHY 1 MPaBOMNOPAAKY;

NpeacTaBNeHMst O COLManbHbIX HOPMax M MpaBuiaxX MEXIMYHOCTHbIX OTHOLUEHWIA B
KON/IEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKON [eATeNbHOCTU MNpU CO3[4aHUM  Y4ebHbIX
MPOEKTOB, PeLleHMM Y4eOHbIX W MO3HaBaTeNbHbIX 3a4ay, BbIMOMHEHUM XUMUYECKUX
9KCMNEPUMEHTOB;

CMOCOGHOCTM MOHMMAaTb WM MPUHMMATb MOTMBbI, HAMEPEHWS, NIOTUKY W aprymeHTbl
APYrnX Npu aHasn3e pasnnyHbIX BUAOB YYEOHON LeATeNbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHUA:



LIEHHOCTHOIO OTHOLLEHUA K UCTOPMYECKOMY M Hay4yHOMY Hac/iefmio OTevecTBEeHHOWA
XUMUMK;

YB@)KEHUS K MPOLeCCy TBOPYeCTBa B 06/1aCTV TEOPUU U MPAKTUYECKOro NpUMeHeHns
XUMUK, 0CO3HaHMS TOr0, YTO JOCTUXKEHWSA HAYKM eCTb pPe3yNbTaT A/IMTeNbHbIX HabM04eHN,
KPOMOT/IMBbIX 3KCMEPUMEHTa/IbHbIX MOMUCKOB, MOCTOAHHOIO TPYAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/IbHbIX MOTMBOB B MO/yYeHWM W MOCNEeAYHOLWEM aHanse
MH(hopMaL MK 0 NepeaoBbIX JOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHON XUMUN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI0 CO3HAHWA, 3TUYECKOIO NMOBEAEHNS;

CMOCOOHOCTU OLEHMBATb CUTyauuW, CBfA3aHHble C XMMWUYECKAMMW SABMIEHUAMU, W
MPUHMMATb OCO3HAHHbIE PELUEeHUs, OPUEHTUPYACL HAa MOpPa/ibHO-HPABCTBEHHbIE HOPMbI Y
LIEHHOCTH;

FOTOBHOCTU OLEHMBATb CBOE MOBEAEHME M MOCTYNKM CBOMX TOBApPULLEN C MO3ULMIA
HPABCTBEHHbIX U MPaBOBbIX HOPM M 0CO3HaHWe NOCNeACTBUIA 3TUX NOCTYMKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbS:

MOHVMaHWA LeHHOCTe 340pOBOro M 6e30macHOro obpasa >XU3HW, HeobXOAMMOCTU
OTBETCTBEHHOI0 OTHOLLUEHMS K COBCTBEHHOMY (PU3NYECKOMY U MCUXNYECKOMY 3[40POBbLIO;

co6M0eHNa NpaBn 6e30MacHOro obpalleHns ¢ BeLLeCTBaMU B BbITY, MNOBCEAHEBHOM
YXN3HW 1 B TPYA0BOI AesATeNIbHOCTH;

MOHUMaHMSA LIEHHOCTU MpaBun WMHAMBUAYA/IbHOTO M KONJIEKTMBHOIO 6e30nacHoro
MoBefeHNs B CUTYaLMAX, YTPOXKAIOLLMX 3L0POBbLIO N XXN3HU NOAENR;

0CO3HaHUA MOCNEeACTBUA U HENPUATUA BPeHbIX NPUBbIYeK (YNoTpebieHns ankorons,
HapKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHVKaTVBHOW KOMMETEHTHOCTU B Y4ebHO-UCC/ef0BaTe/lbCKON AeATeNIbHOCTH,
06LLECTBEHHO MOIE3HOW, TBOPYECKON M APYruX BUAax AesTeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE YyyacTue B PeLIeHUM MNPaKTUYEeCKUX 3afad CoumaibHON
Hanpas/feHHOCTY (B paMKax CBOEro Kacca, LUKO/bl);

MHTEepeca K NPakTUYecKoOMY M3yUeHU0 Npodieccuii pasnnMyHoro poada, B TOM Ync/e Ha
OCHOBE MPUMEHEHNSA MPeAMETHbIX 3HAHWI M0 XUMUW;

yBaXKEHUS K TpyAy, NIo4amM Tpyaa v pesynbTaTtam TPYA0BON AesTeNbHOCTH,;

FOTOBHOCTU K OCO3HaHHOMY BbIGOPY WHAMBUAYaASIbHOW TpPaeKTopun 06pa3oBaHus,
oyaywien npodeccun 1 peanusaumm  COBCTBEHHBLIX JKM3HEHHbIX TMAHOB C  YYETOM
NMYHOCTHbIX UHTEPECOB, CNOCOBHOCTEN K XUMWUW, NHTEPECOB U NOTPEOHOCTEN 06LLIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

9KOJIOTUYECKM  LieNlecoobpasHOro  OTHOLIEHMS K MPUpPode, Kak — MUCTOYHUKY
CYLLLECTBOBaHNSA XXN3HU Ha 3eMNIe;

MOHNUMaHMA  rN06aIbHOr0  XapakTepa  3KO/IOTMYECKUX  Npobnem,  BAVSAHUA
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOM 1 COLMaNTbHOMN cpespl;

0CO3HaHWA HeOoOXOAMMOCTU WCMOMb30BaHUA [LOCTUDKEHWMIA XUMUW [ANS  PeLleHuns
BOMPOCOB PaLMOHa/IbHOr0 NPUPOAONO/b30BaHWS;



aKTVBHOIO HENpUATUA AENCTBUIA, NPUHOCALLMX BPEL OKPYXKatoLeli NpupoaHoin cpeae,
YyMeHUA MPOrHO3M1pPOBaTh HebnaronpusTHbIe 9KOJI0rnyeckme MocneLCcTBUA
NpegnpPUHYMaEMbIX AeACTBUIA 1 NPeAoTBpaLLaTh MX;

Ha/IMuNA Pa3BUTOr0 3KOMOMMYECKOr0 MbILLIEHUSA, 3KOMOMMYECKOW Ky/bTypbl, OMbITa
[EeATeNbHOCTN  3KOMOrMYEeCKoM HanpaBNeHHOCTU, YMEHUS PYKOBOACTBOBaTbCH UMW B
Mo3HaBaTe/IbHOM, KOMMYHWKATUBHOW W COUMaTbHOM MPaKTUKE, CMOCOOGHOCTU N YMEHWS
aKTMBHO MPOTUBOCTOATb UAEO0/IOMMM XeMOhobuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMS:

CPOPMMPOBAHHOCTN  MWPOBO33PEHMNS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY YPOBHHO
pasBUTUSA HayKM 1 0BLLLECTBEHHON NPaKTUKW;

MOHVMaHMA CNeLMpUKN XMMUN KaK HayKu, OCO3HaHWUS ee ponv B (JOpPMMPOBaHMM
pauMOHa/IbHOM0  Hay4HOro  MbIW/IEHNS, CO3[4aHWM  LeNIOCTHOrO  MpeacTaBieHns 06
OKpy)alolem Mupe Kak O eguHCTBE MpUpoAbl UM 4YenoBeka, B MO3HAHWM MNPUPOAHbIX
3aKOHOMEPHOCTEN N peLLeHnn Npo6/ieM CoXpaHeHUs NPUPOAHOro paBHOBECUS;

y6eXXIEHHOCTN B 0CO60M 3HAYMMOCTU XUMWUW AN COBPEMEHHOW UMBWUAN3ALMN: B ee
rYMaHUCTUYECKOW Hanpas/ieHHOCTM 1N BaXXHOIN pO/iM B CO3aHUN HOBOW 6asbl MaTepuaibHOiM
Ky/NbTYpbl, PeleHMn rnodanbHbIX MpPo6/emM YCTOMYMBOIO pas3BUTUA YesioBeyecTBa —
CbIPbEBOIN, 3HEPreTUYECKO, MULLEBOM M 3KOMOrMYeckorW 6e30MacHOCTM, B Pa3BUTUU
MeanLMHBI, 06ecrneyeHn YCI0BUA YCMELIHOro TpyAa U 3KOIOTMYECK KOMOPTHOW YXXMU3HW
KaXK[0ro usieHa 06LLeCTBa;

€CTECTBEHHO-Hay4YHOW rpPaMOTHOCTU: MOHUMaHMSi CYLHOCTM MeTOLOB MNO3HaHMS,
MCNOMb3YEMbIX B €CTECTBEHHbLIX HayKax, CNOCOGHOCTW MCMOb30BaTh MOyYaemble 3HaHMWS
09 aHa/m3a U OOBbACHEHUS SBNEHWIA OKPYXXaloWero Mupa M NPOMCXOAAWmMX B HEM
N3MEHEHWI, YMeHUs aenaTb 000CHOBaHHbIE 3aK/IHOYEHUS Ha OCHOBE Hay4yHbIX (DaKTOB U
MMEHOLLIMXCS AaHHBIX C LieMbl0 NOMYyYEHUS 4OCTOBEPHbIX BbIBOAOB,;

CMOCOGHOCTM CaMOCTOATE/IbHO MCMO/b30BaTb XMMWYECKME 3HAHWUA A1 peLUeHns
NPo6/sieM B peasibHbIX XKN3HEHHbIX CUTYaLMSIX;

MHTepeca K NO3HaHWIO U UCCef0BaTEIbCKON feATeIbHOCTH;

FOTOBHOCTU M CMOCOBHOCTU K HENpepbIBHOMY 06pa3oBaHUI0 M caMo0bpa3oBaHuIo, K
aKTVBHOMY MOJSTYYEHMKO HOBbIX 3HAHWIA MO XUMWWM B COOTBETCTBUMM C >KUSHEHHBLIMY
NoTpe6GHOCTAMY;

MHTepeca K OCOGEHHOCTAM Tpyfa B pa3/IMuHbIX Cepax MNpoghecCUoHaNbHOM
[eaTeNbHOCTN.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMSI YY4eOHOro npeamMetra «XWMUS» Ha YPOBHe
cpefHero 06Lero o6pasoBaHMsA BK/IOYAKOT:

3HauYMMble 4S9 (POPMMPOBAHUS MMUPOBO33PEHUSA 00YYaOLNXCA MEXAUCLUNIMHAPHbIE
(MeXXnpeAMeTHblE) 06LLeHaYUHble MOHATUSA, OTPaXKaKOLWMeE Le/IOCTHOCTb Hay4YHOW KapTUHbI
MMpa 1 cneungpuKy MeToL0B MO3HaHUSA, UCMOJb3YeMbIX B €CTECTBEHHbIX HayKax (MaTepus,
BELLLECTBO, 3HEprus, AB/eHWe, MNPOLEeCC, CUCTeMa, HayuyHbld (DaKT, MPUHUMM, TUNoTes3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpPWS, UCCNea0BaHNe, HabMloAeHNe, 3MePEHNE, SKCNEPUMEHT U

Apyrve);



YH/BepCa/ibHble  y4yeOHble  felcTBuA  (NMO3HaBaTeslbHble,  KOMMYHWKATUBHbIE,
PerynatTuBHbIe), obecrneymBaroLimMe (HOPMUPOBAHWE (PYHKLMOHAIBHON TPamMOTHOCTA W
COLMaNbHON KOMMETEHLMN 00YYarOLLMXCS;

CMOCOGHOCTb  00YyYatoLMXCA  MCMOMb30BaTb  OCBOEHHblE  MEXAUCLMMNIMHAPHBIE,
MVUPOBO33PEHYECKME 3HAHUA W YHUBEPCa/IbHblE Y4ebHble AeCTBMSA B MO3HaBaTe/lbHON U
coLmaibHOM NMpaKTuKe.

MeTanpeameTHble pe3ynbTaTbl OTPaXKatOT OBMafeHMe YHUBEPCASIbHbIMU YUYeOHbIMM
Mo3HaBaTe/IbHbIMW, KOMMYHUKATUBHBIMU 1 PErYNATUBHBIMW AeACTBUAMMU.

OBnaneHne YHuBEpCaJIbHBIMHA y‘leﬁHbIMI/I MMOo3HaBaTCJIbHBIMHA Ilef'ICTBI/IﬂMI/IZ

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATE/IbHO (POPMY/IMPOBATL WM aKTyaIn3mpoBaTb MPo6/eMy, BCECTOPOHHe eé
paccmaTpmBaTh;

onpeaensTb Lenu [eaTenlbHOCTK, 3afaBas MapameTpbl U KPpUTEPUU UX LOCTUKEHWS,
COOTHOCUTb pe3y/bTaTbl AeATe/IbHOCTI C NMOCTaB/IEHHbIMM LeNSMN;

MCMO/Ib30BaTb MPW OCBOEHUWN 3HAHWIA MPUEMbI NIOTMYECKOrO MbILL/IEHUS — BbIAENATb
XapaKTepHble MNPU3HaKM TMOHATMIA W YyCTaHaBNMBaTb WX B3aMMOCBS3b, WCMO/b30BATH
COOTBETCTBYIOLLME NOHATUA A/ 0OBACHEHUS OTAE/bHbIX (DAKTOB U ABNEHWA;

BbIOVMpaTb OCHOBaHWA W KPUTEPUN AN11 KnacCUMKaumMnm BeLeCTB U XUMUYECKMX
peakuuii;

yCTaHaB/IMBaTb NMPUYMHHO-CNEACTBEHHbIE CBA3W MEXY M3YyYaeMbIMN ABMEHNSMUA;

CTPOUTb JIOTMYECKNE pacCyXaeHus (UHLYKTMBHbIE, AeAYKTUBHbIE, MO aHanorum),
BbISIBNATL ~ 3aKOHOMEPHOCTM M MPOTMBOPEYMS B pacCMaTpUBaeMbIX — SIBIEHUNAX,
(hopmyIMpoBaTb BbIBOAbI 1 3aK/THOUEHUS;

NPUMEHATb B MpoLecce MO3HaHWUSA, WCMO/b3yeMble B XUMWUM  CUMBOJIMYECKME
(3HaKoBble) MoAenun, npeobpa3oBbiBaTb MOAE/bHbIE MPEeACTaBNEHUS — XUMUYECKUA 3HaK
(CMMBON) 3NeMeHTa, XMMUYecKast (POpMyna, YpaBHEHME XUMUYECKOW peakuunm — mnpu
PeLeHN Yy4ebHbIX MOo3HaBaTe/IbHbIX W MNPaKTUYeCKUX 3aday, MPUMEHATb Ha3BaHHble
MOZA€/NbHble NPeACTaBNeHNS A1 BbISB/IEHUS XapaKTePHbIX NMPU3HAKOB N3y4YaeMblX BELLECTB
N XMMUYECKNX peakL i,

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1€ CTBUA:

BNafleTb OCHOBaMM METO/0B Hay4YHOr0 NO3HAHWA BELLECTB M XMMUYECKUX peakLmii;

(hopmynunpoBaTb LeM U 33dadvn  UCCNefoBaHusA, WCMO0/b30BaTb MOCTaB/EHHbIE U
CaMOCTOSATE/IbHO CPOPMY/IMPOBaHHbIE BOMPOCHI B KayecTBe WHCTPYMEHTa MO3HaHWA W
OCHOBbl /11 (hOPMUPOBAHMA TUMOTe3bl MO MPOBEPKE MPaBU/IbLHOCTM BbICKa3bIBAEMbIX
CYXXAEHUI;

B/lafieTb HaBblKaMV CaMOCTOATE/IbHOMO MIaHWPOBaHUSA U MPOBEAEHUS YUYEHUYECKUX
9KCMEpPMMEHTOB,  COBEPLUEHCTBOBATb YMEHWA  HabnwogaTb 3a  XOAOM  MpoLecca,
CaMOCTOATE/IbHO NMPOrHO3MPOBaTb ero pesysbTar, POpPMynInMpoBaTb 0600LLEHNS U BbIBOAbI
OTHOCUTE/NIbHO [0CTOBEPHOCTW pPe3y/bTaTOB WCC/ef0BaHWSA, COCTaB/sATb OOOCHOBAHHbIN
OTYET 0 NpofenaHHoM paboTe;



npuobpetarb OMNbIT YYEHUYECKON WNCCNeAOoBaTelbCKOMN N MPOEKTHOW [AeATeNbHOCTH,
NPOSABNATL CNOCOOGHOCTb M FOTOBHOCTb K CAMOCTOATE/IbHOMY MOMCKY METOAOB PeLleHus
MPaKTUYeCKMX 3agay, NPUMEHEHUIO Pa3/INYHbIX METOA0B NMO3HAHWS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX MCTOYHMKAaX WH{opMauumn (Hay4yHO-nonynspHas
nuTepaTtypa XMMUYECKOro COAEepXKaHWus, CrpaBoYHble Mnocobusi, pecypcbl VIHTepHeTa),
aHaM3MpPoBaTb MH(OPMAaLMIO Pa3/INYHbIX BMAOB M (OPM NPeACTaB/eHUs, KPUTUYECKN
OLeHMBaTb eé JOCTOBEPHOCTb N HEMPOTUBOPEYMBOCT;

(hopmyniMpoBaTb 3anpocbl M MPUMEHATb Pas3/iMyHble METOAbl MPU NOUCKE U 0TOope
MHopMaLUK, HEO6XOAMMOW AJ1 BbIMOSHEHNSA YYeOHbIX 3a4a4 OnpeenieHHOro TUNa;

nNpuobpeTaTb ONbIT NCMO/b30BaAHNA MHHDOPMALNOHHO-KOMMYHMKATUBHbBIX TEXHOMOMMI
W Pa3INYHbIX NOMCKOBBIX CUCTEM;

CaMOCTOSTe/IbHO  BblOMpaTb ONTUMa/bHYKO (OPMY MpeAcTaB/NeHns MHGopMalmm
(Cxembl, rpagnKm, gruarpammbl, TabNULbI, PUCYHKN N ApYyTUe);

MCMO/b30BaTb HayuyHbIA S3bIK B KayecTBe CpeAcTBa Mnpu pabote € XMMUYECKOWA
MHOpMaLMen: NMPUMEHATb MeXMpeAMeTHble ((PU3nYeckme M MaTeMaTUyecKue) 3Haku wu
CUMBO/IbI, (hOPMY/bl, ab6peBmaTypbl, HOMEHKNATYPY;

MCNONb30BaTh M NPeobpa3oBbiBaTb 3HAKOBO-CUMBO/IMYECKME CPeCTBa HarNsa4HOCTY.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU )IeﬁCTBHSIMI/I:

3afjaBaTb BOMPOCbI MO CYLWECTBY 06CYy)XJaemonW TeMbl B Xoge Auanora wunm
AMCKYCCUM, BbICKasblBaTb Waen, (HopMynMpoBaTb CBOM NPEASIOXKEHUS OTHOCUTESIbHO
BbINOSIHEHWA NPeAIOXKEHHON 3afauu;

BbICTYNaTb C Mpe3eHTauUMen pe3ynbTaToB No3HaBaTe/IbHON AesATeNbHOCTM, MOTyYeHHbIX
CaMOCTOSATE/IbHO WM COBMECTHO CO CBEPCTHMKAMW MPU  BbIMO/HEHUN  XUMWYECKOTO
3KCNepuMeHTa, MpaKTUYecKo paboTbl MO UCCNef0BaHMIO CBOWCTB M3y4YaeMbIX BeELLECTB,
peasim3aumm y4ebHOro nNpoekTa n POpMynMpoBaTh BbIBOAbI MO pe3y/ibTaTaM NPOBeLEHHbIX
nccnefoBaHMiA MyTeM COrnacoBaHus NO3MLUMIA B Xo4e 06CY)XXAeHNA 1 06MeHa MHEHUAMM.

OB.]'IalIeHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHBHBIMHA )IBﬁCTBI/IﬂMI/IZ

CaMOCTOSATE/IbHO MNJIAHNPOBATb U OCYLLECTBNSATL CBOK MO3HABATE/IbHYIO AeATENIbHOCTb,
onpegenss ee Lenu 1 3agadu, KOHTPO/IMPOBaTb 1 MO Mepe HEO6XO0AMMOCTM KOPPEKTUPOBATb
npegnaraeMblii anropuT™M [AeNCTBMIA MPU BbINOIHEHUN YYeBHbIX W WCCNef0oBaTEIbCKUX
3afay, BblbupaTtbh Hanbosnee aPMPEKTUBHBIA CNOCO6 NX PELLEHUS C YHETOM NOMYYEHNS HOBbIX
3HaHW 0 BeLLecTBaxX N XMMNYECKUX peakUmsX;

OCYLLECTBNIATbL CaMOKOHTPO/Ib CBOEN [esTeNlbHOCTU Ha OCHOBe camoaHan3a U
CaMOOLIEHKMN.

NPEJIMETHBIE PE3YJIBTATBI
11 KJIACC

MpeameTHblEe pe3ynbTaTbl OCBOEHMSI Kypca «O6Was M HeopraHM4Yeckass XUMUs»
OTpaXaroT:

chopMUPOBAHHOCTb MpPeACTaBNEHNA: O XUMWYECKOW COCTaBAIOLLENA €eCTECTBEHHO-
Hay4YHON KapTWHbI MWpa, PO/ XMMUX B NO3HAHUW SBMEHNIA NPUPOLbI, B (DOPMUPOBAHUN
MbILLMIEHNA U KYNbTYPbl IMYHOCTK, €€ (PYHKLMOHA/IbHON rPamMoOTHOCTK, HeO6X0AMMOW s



peLleHnss MpaKTUYeCKMX 3adady M 3KOMOrMyecKn 060CHOBAHHOIO OTHOLLEHWA K CBOEMY
3[J0POBbIO 1 NPUPOAHOI Cpese;

B/lafleHNe CUCTEMON XMMMWYECKMX 3HAHWIA, KOTOpas BK/IKOYAeT: OCHOBOMOJararoLime
MOHATUA (XMMUYECKWUIA 3N1EMEHT, aTOM, M30ToM, S-, P-, d- 3NEeKTPOHHbIE OpPOUTaIN aTOMOB,
MOH, MOJIEKYNa, MOJIb, MO/IIPHbIA 00BEM, Ba/IEHTHOCTb, 3/1EKTPOOTPMLATENBHOCTb, CTEMEHb
OKWUC/IEHMA, XUMUYecKad CBA3b (KOBasleHTHasdA, MOHHasd, MeTa/inyeckass, BOLOPOAHasn),
KPUCTUI/IMYECKAs  PELUeTKa, TWMbl XMMUYECKUX peakumin, pacTBOp, 3NeKTPOUTHI,
He3NeKTPONNUTLI,  3NeKTPONUTMYeCKasds  Auccoumauns,  OKUCIUTENb,  BOCCTAHOBUTENb,
CKOPOCTb XMMWYECKON peakuun, XMMWUYECKOe PaBHOBECKE); TEOPUM W 3aKOHbI (Teopus
3NEKTPONNTMYECKON [uccoumnaumm, nepuoamyecknini 3akoH [f. V. MeHpaeneesa, 3aKoH
COXpPaHeHWs MacChbl BELLECTB, 3aKOH COXPaHeHNs 1 NpeBpaLleHns sHeprm npu XMMnUYecKmnx
peakumsx), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XUMUWM, MUPOBO33PEHYECKME 3HAHWS,
neXxawjme B OCHOBE MOHMMaHUS MPUYUHHOCTM N CUCTEMHOCTU XUMMUYECKMX SBNEHWUNA,
(baKTONOrnMyeckMe CBeAeHMss O CBOWCTBax, COCTaBe, MO/ly4YeHMM K  6Ge30nacHOM
MCMO/Ib30BaHNN  BaXKHEWLUMX HEOpraHMYyeCcKMX BewecTB B OblITy U NPaKTUYeCKOM
LeATeNIbHOCTU YefloBekKa;

COPMMPOBAHHOCTb ~ YMEHWUI  BbISBNATb  XapakTepHble  MPU3HAKM  MOHATUIA,
yCTaHaB/MBaTb UX B3aUMOCBA3b, UCMO/Mb30BaTb COOTBETCTBYHOLLUME MOHATUSA NPU ONMUCaHUM
HeopraHM4YeCcKnX BeLLECTB U UX MPeBpaLLEHNA;

ChopMMPOBAHHOCTb YMEHWI MCMONb30BaTb XUMUYECKYO CUMBOJIMKY /11 COCTaB/IEHMS
(hopmy/ BeLLECTB M YypaBHEHUA XMMWYECKUX peakLuii, CUCTeMaTUYecKytd HOMEHKNaTypy
(IUPAC) n TpvBManbHble Ha3BaHWUS OTAENbHbIX HEOPraHMYecKuX BeLlecTB (yrapHbli ras,
YINIEKUCIbINA a3, aMMUakK, ralleéHas M3BecTb, HeraleHas M3BecTb, NUTbEBas cofa, NMUPUT U
Apyrve);

ChOpMUPOBAHHOCTb  YMEHWIA  OMpefensTb BaIeHTHOCTb W  CTeMNeHb OKWC/EHMS
XUMUYECKUX 3/1EMEHTOB B COEAMHEHUSX Pa3/IMYHOr0 COCTaBa, BUA XMMWYECKON CBSA3M
(KOBa/leHTHas,  WMOHHasdA,  MeTa//INYecKas, BOAOPOAHas) B COEAMHEHUAX,  TWUM
KPUCTa/IMIMYECKOM PELLETKN KOHKPETHOro BellecTBa (aTOMHas, MOJEKY/sipHas, WOHHas,
MeTan/IM4eckas), XxapakTep cpefbl B BOAHbIX pacTBOpax HeOpraHMYeCKNX COeAMHEHNIA;

ChopMUPOBAHHOCTb YMEHMWIA  yCTaHaB/MBaTb MPUHAANEXXHOCTb  HEopraHNYecKnx
BELLLECTB MO UX COCTaBY K OMNpeAeneHHOMY Knaccy/rpynne coefiMHeHu (NpocTble BeLecTBa
— MeTa/1/lbl U HEMETa/I/Ibl, OKCUAbI, OCHOBAHWA, KACNOTbI, aM(POTEPHbIE TMAPOKCUAbI, COMNY);

chopMMPOBAHHOCTb YMEHWIA pacKpbiBaTb CMbICNT Mepuognyeckoro 3akoHa f. W.
MeHaeneesa W [EMOHCTPMPOBATb €ro CUCTEMaTU3UPYIOLLYHO, OOBACHUTENBbHYH U
MPOrHOCTUYECKYHO (PYHKLMU;

ChopMMPOBAHHOCTb  YMEHWIA  XapaKTepu30BaTb 3/IEKTPOHHOE CTPOeHMEe aToOMOB
XUMUYECKNX 3M1eMeHTOB 1-4 nepnogos Meproanyeckor CUCTEMbl XMMUYECKUX 3/IEMEHTOB
. W. MeHgeneeBa, WCMNOMb3ysa MOHATMA «S-, p-, d-31eKTPOHHbIE OpbuTann»,
«3HepPreTNYecKmne ypoBHU», OOBACHATb 3aKOHOMEPHOCTN M3MEHEHWSA CBOWCTB XMMUYECKMX
3NEMEHTOB W WX COefAMHEeHWA No rnepuodaMm W rpynnam [lepnoguyeckoin CUCTEMbI
XUMUYecknx anemeHTos . V. MeHpeneesa;



ChopMMPOBAHHOCTb YMEHMIN XapakTepu3oBaTb (ONMCbIBaTb) O6LUME XMMUYECKME
CBOWCTBA HEOPraHN4YeCKMX BELLECTB Pas3/IMYHbIX K/acCoB, MOATBEPXAATb CYLLECTBOBaHME
FeHETUYECKON CBA3WM MeXAY HeopraHM4yeCcKMM BeLLeCTBaMy C MOMOLLBI0 YpPaBHEHWI
COOTBETCTBYHOLLMX XMUMUYECKNX peakLnii;

ChopMMPOBAHHOCTb YMEHWNA KNacCUULMPOBAaTb XMMUYECKME peakLun Nno pasiMyHbIM
npu3Hakam (4MCny M COCTaBy pearvpyroliMx BELLEeCTB, TEMI0BOMY 3(MEKTY peakuuu,
M3MEHEHUIO  CTEMeHei OKWUCNEHUS  3/IEMEHTOB, 00pPaTUMOCTU  peakuuu, Y4acTuio
KaTa/simsaropa);

CPOPMMPOBAHHOCTb YMEHWIA COCTaBMIATb YPaBHEHMS peakuMil pas/NyHbIX TUMOB,
MOJIHble M COKpaLLEHHble YpaBHEHUSI peakuuii MOHHOro 06MeHa, y4uTbiBass YC/oBUA, NpW
KOTOpPbIX 3TU peakuun nayT A0 KOHLA;

CPOPMMPOBAHHOCTb YMEHUIA NPOBOAUTL peakuun, NOATBEPXKAAOLME KayeCTBEHHbIN
COCTaB Pas3/MYHbIX HEOpraHNMYecKnX BeLLECTB, pacrno3HaBaTb OMbITHbIM MYTEM WOHbI,
MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHM4YeCcKmnx BeLLecTB;

ChopMMPOBAHHOCTb YMEHWIA pacKpbIBaTh CYLLLHOCTb OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIX peakLUMin MOCPeACTBOM COCTaB/IEHWS 3MIEKTPOHHOro 6anaHca 3TuX
peaKkLUuia;

CPOPMMPOBAHHOCTb YMEHWNIA 0OBACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakumm
OT Pa3NYHbIX (DAKTOPOB; XapaKTep CMELLEHNS XMMUYECKOro paBHOBECKS B 3aBUCMMOCTY OT
BHELLUHEro Bo3aenicTausa (NpuHumn e LLlaTtense);

CPOPMMPOBAHHOCTb YMEHUI XapaKTepu3oBaTb XMMMUYECKMe MPOLecChl, fnexalie B
OCHOBE  MPOMbIL/IEHHOTO  MOSlyYeHWS  CEPHOW  KUCMOTbl, aMMmumaka, a Takxke
CPOPMMPOBAHHOCTL NPEACTABEHNA 00 OOLUMX Hay4YHbIX MPUHLMNEX U 3KOM0rMYeCKMX
Npo6ieMax XMMmM4YecKoro Npon3BoACTBa,;

ChOPMMPOBAHHOCTb YMEHWIA NPOBOAWTL BbIYUC/IEHWUA C WUCMO/b30BaHWEM MOHATUS
«MaccoBas [0/ BELLeCTBa B PacTBOPe», 0ObEMHbIX OTHOLUEHWI Fa30B MPU XMMUYECKUX
peakumsax, Maccbl BellecTBa WM 06bemMa rasoB Mo M3BECTHOMY KOJIMYECTBY BeLLECTBa,
mMacce unm obbeMy OAHOr0 M3 Y4acTBYHOLIMX B peakuuMy BeLLecTB, TEensioBoro sdekra
peakuMnm Ha OCHOBE 3aKOHOB COXPaHeHWs MacCbl BELLECTB, MPeBpalleHns N COXpaHeHus
3Hepruu;

chopMUPOBAHHOCTb YMEHMI COOMIOAATL NpaBMia NOMb30BaHNA XMMUYECKO NOCYA0M
N nabopatopHbiM 060pyAOBaHWEM, a TakXke npasuia 06palleHuss C BellecTBaMu B
COOTBETCTBMM C MHCTPYKLMAMM MO BbINOSHEHNIO N1abopaTOPHbLIX XMMUYECKUX OMNbITOB;

ChOpPMMPOBAHHOCTb YMEHWUIA MNaHWPOBATb W BbIMOMHATL XUMUYECKUIA 3KCMEPUMEHT
(pasnoXeHne nepokcuga BOAOPOAA B MPUCYTCTBUM KaTanim3aTopa, OnpegeneHue cpegl
pacTBOPOB BELUECTB C MOMOLLUGI0 YHMBEPCA/IbHOTO WHAMKATOPA, BAUAHME Pa3fIMUHbIX
(haKTOPOB Ha CKOPOCTb XMMWYECKON peakuunn, peakuuym MOHHOr0 O06MeHa, KayeCTBEHHble
peakuMn Ha cynbar-, KapboHaT- W X/OpUA-aHWOHbI, Ha KaTWMOH aMMOHWSA, peLLeHue
3KCNepuMMeHTa/bHbIX 3afa4 no Temam «MeTanibl» N «HemeTanbl») B COOTBETCTBUM C
npaBuiaMn TEXHWKW 6e30MacHOCTU Mpu 0obpallleHMn C BellecTBaMuM W /1labopaTtopHbIM
o0bopyaoBaHveM, NPeACTaBNATb Pe3y/ibTaTbl XMMUUYECKOrO 3KCMneprMeHTa B (hopMe 3anucu



YPaBHEHWIN COOTBETCTBYIOLLMX peakunii 1 (opmMynmMpoBaTb BbIBOAbl Ha OCHOBE 3TUX
pe3y/bTaToB;

CHOPMUPOBAHHOCTb YMEHUIN KPUTUYECKN aHaNIM3MPOBaTh XMMUYECKYIO MH(OpMaLMto,
MoNy4Yaemyt0 U3 pasHbIX MCTOYHMKOB (CpefcTBa MacCOBO KOMMYHUKaUnW, VIHTEPHET K
APYTVX);

COPMMPOBAHHOCTL YMEHWIA co6/I04aTh NpaBuia 3KOMOMMYeCKU LienecoobpasHoro
NnoBeAeHns B ObITY M TPYAOBON AESTENbHOCTU B LENSX COXPaHEHWs CBOEro 340pOBbS U
OKpy)KaloLle MpupoaHOM cpedbl, 0OCO3HaBaTb OMACHOCTb BO3[ENCTBUA Ha XKMBblE
OpraHu3Mbl OMpPeAeneHHbIX BELLeCTB, MOHMMas CMbic nokasatens MAK, NoAcHATb Ha
npymMepax Crnocodbl YMEHbLUEHUS WM MNPefoTBPalleHns UX BPeAHOro BO3AEMCTBUA Ha
OpraH13m YenoBeka;

ANt 06YYatOLLMXCS C OTPaHNYEHHbIMM BO3MOXHOCTAMM 340P0BbS: YMEHME NPUMEHATb
3HaHWS 06 OCHOBHbIX JOCTYMHbIX METOAAX MO3HAHWUS BELLECTB 1 XUMUYECKNX SBNEHWIA;

ANs CnenbiXx M cnaboBMaaLWMX 0OYyYatoLMXCS: YMEHWE WCMNOMb30BaTb pPenbedHo-
TOYEUHYH CUCTeMY 0603HaueHwnin J1. Bpaiina ans 3anncm XUMMYecKnx opmyin.



TEMATHUYECKOE IINTAHUPOBAHME 110 XUMHUH

11 KJIACC
KoaundecTBo yacoB 3.J'IeKTp0HHBIe
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kounrpouabusie IIpakTuueckue
NporpaMmsl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMHH
CTpoeHune aToMOB. Mepnoamnyeckmii 3aKoH
11 n lNepnogmnyeckas cucTeMa XMMNYECKUX 3
anemeHToB A. . MeHaeneesa
12 CtpoeHue BelLecTBa. MHoroobpasue 4
' BELLIECTB
1.3 XUMUNYECKNEe peakumnm 6 1 1
WMToro no pasgeny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 MeTannbl 6
2.2 HemeTannbl 9 1
53 CBA3b HEOpPraHWYecKnx 1 opraHNYecKmnx ’
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus 1 )Ku3Hb
3.1 XUMUA U XKN3Hb 4
WToro no pasgeny 4
OBUIEE KOJTMYECTBO YACOB INO NMrPOrPAMME 34 2 3




Ne
n/n

IHOYPOYHOE IINTAHUPOBAHHME 110 XUMHUH

Tema ypoka

NHcTpykTak no OT n Tb. XvMuyeckuii
3N1IEMeHT. ATOM. D/1EKTPOHHAsA KOH(Urypawms
aToOMOB

Mepnoanyecknii 3aKoH 1 MNepuognyeckas
cucTeMa XMMUYECKMX anemeHTos . U.
MeHpeneeBa, UX CBA3b C COBPEMEHHON
Teopuen CTPOeHUs aTOMOB

11 KIIACC

KoauuecTBO 4acoB

JlaTa
KonTpoabubie IIpakTuueckue
Bcero H3YYeHUs

padoThI padoThI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTM N3MEHEHWS CBOCTB
XUMUYECKMNX 3/1EMEHTOB W NX COEANHEHWIA NO
rpynnamM n nepuogam. 3HauyeHue
NepuoANYECcKOro 3aKoHa 1 CUCTEMbI
XUMUYeckunx anemeHToB .M. MeHpaeneesa B
Pa3BUTUN HaYKN

CTpoeHMe BeLLecTBa. XUMUYECKas CBSi3b, €€
BW/Ibl; MEXaHN3Mbl 06pa30BaHMsS KOBa/IEHTHOM
cBsi3n. BogopoaHas cBsisb

BaneHTHOCTb. DNeKTPOOTPULATENbHOCTb.
CTeneHb OKUCeHns. BellecTsa
MO/EKYNSPHOI0 U HEMONEKYNISIPHOTO
CTPOEHWS

[MoHATKe 0 gncnepcHbIX cuctemax. VCTUHHBIE
1 KonnongHole pactsopbl. MaccoBas fons
BELLleCTBa B pacTBope

Knaccudukaums 1 HomeHKnaTypa




HEOPraHNMYecKMX coeiMHeHN. FeHeTnYecKas
CBSA3b HEOPraHMYEeCKMX BELLLECTB, pasNYHbIX
KnaccoB

Knaccnumkaumsa XMMmMYecKnx peakLui B
HeopraHN4YecKom 1 OpraHNYecKon Xumnm.
3aK0H COXpaHeHWs MacCbl BELLLECTB; 3aKOH
COXpaHeHUs 1 MpeBpaLLeHns 3HePrm npu
XUMUYECKUX peakLmsax

10

CkopocTb peakyun. ObpaTnmMble peakuum.
XUMNYecKoe paBHoBecHe

MpakTnyeckas pabota Ne 1. «BnusHue

Pa3NINYHbIX (haKTOPOB Ha CKOPOCTb
XUMUYECKON peakLum»

11

DneKkTponuTuyeckas guccoumnauns. NMoHaTne o
BOAOPOLHOM rokasartene (pH) pacteopa.
PeakLuuu MOHHOro obmeHa. M'maponuns
OpraHMyecKnx 1 HeOpraHNM4YecKnx BeLLeCTB

12

OKUCNUTENIbHO-BOCCTAHOBUTE/bHbIE PEAKLIN.
MoHsTVe 06 3N1EKTPO/IN3E Pacn/iaBoB U1
PacTBOPOB CO/elt

13

14

15

KoHTposnbHas paboTa no pasgeny
«TeopeTnyeckne 0CHOBbI XMMUN»

MeTannbl, UX NonoxeHue B Mepnoanyeckoi
CUCTEME XMMUYECKMX anemeHToB . .
MeHgeneeBa 1 0CO6EHHOCTM CTPOEHNS
atomoB. O6Lue hn3nyeckmne CBONCTBA
MeTa/110B

Cnnasbl METANN0B. SNEKTPOXUMUYECKNIA paj
HaNPsXXKeHUIA MeTanoB

16

XNMUYECKNE CBOICTBA BaXKHEMLUUX META/OB
(HaTpwia, Kanwuia, KanbUWin, MarHui,




aJTIOMUHWUI) N UX COEANHEHUI

17

XVMUYECKMe CBOICTBA XpOMa, Meau 1 1X
COeIHEHWI

18

XUMUYECKME CBONCTBA LMHKA, Xenes3a 1 nx
COEANHEHWN

19

20

21

MpakTuyeckas pabota Ne 2. «PeLleHne
3KCNepPUMEHTaNbHbIX 3a4ay No TeMe
«MeTannibl»»

HemeTansbl, X nonoxexue B Meproanyeckoii
cMUCTeME XMMUYECKUX 3n1eMeHToB . U.
MeHzeneeBa 1 0CO6eHHOCTM CTPOEHUS aTOMOB

dur3nyecKmne CBONCTBA HEMETA/I/NOB.

ANnnoTponus HemeTannoB (Ha npumepe
Kuncnopoga, cepsbl, hocopa 1 yrnepoaa)

22

XM1MMYeCKmMe CBOMCTBA ra/loreHoB, Cepbl U NX
COEANHEHWN

23

24

XunmMmnyeckme CBOMCTBa a30Ta, hocopa 1 ux
COEANHEHWN

XVMUYecKme CBOINCTBA Yriepoaa, KpeMHUsA 1
NX COeAVHEHNIA

25

MpYMeHeHNe BXKHEMLLNX HEMETA/INIOB U UX
COEANHEHWN

26

27

28

O6006LeHMe 1 cucTeMaTU3aLmMa 3HaHWIn No
Teme «HemeTan/bl». BblumcneHus no
YPaBHEHUAM XUMUYECKNX PeaKLMii 1
TEPMOXMMMNYECKNE PACYUETHI

MpakTunyeckas padota Ne 3. «PeLleHne
3KCMEPUMEHTa/IbHbIX 334a4 No TeMe
"HemeTannbl"»

KoHTponbHas pa6oTta no TemMam «MeTan/bi» 1




«HeMmeTannbl»/Bcepoccuiickas NpoBepoYHas
paboTa

HeopraHuyeckue n opraHnyeckume K1CnoTbl.

29 HeopraHunyeckue 1 opraHM4eckne 0CHOBaHUA L
AMOTEPHbIE HEOPraHMYeCKe U

30 opraHnyeckue coegmHeHuns. ["'eHeTnYeckas 1
CBA3b HEOPraHNYEeCKMX U OPraHNYecKnx
BELLECTB
Posib XMun B 06eCreveHnm aKonornyeckonm,

31 3HEPreTMYECKOM 1 NULLEBOI 6e30MacHoCTH, 1
pasBUTUN MeSULMHBI
MpefcTaBneHns 06 06LLMX HayYHbIX

32 MPUHLMNAX NPOMbILLIEHHOT0 NOTyYeHNs 1
BaXKHEMLLMX BELLECTB

33 Yenosek B MUpe BELLECTB U MaTepuaios 1

34 XMW N 300POBLE YesloBeKa

OBUIEE KOJTMYECTBO YACOB N0 NMPOIrPAMME 34
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