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MOACHUTE/NIbHAA 3ATTNCKA

[MporpaMma NO XUMUM HA YPOBHe cpeaHero o6ulero 06pa3oBaHUS
paspaboTtaHa Ha ocHoBe ®degepasbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpasoBaHmmn B Poccuitickoin defepaunn», TpebOBaHNN K pe3ynibTataM OCBOEHUS
(hefiepasibHON 06pa3oBaTe/lbHOW NporpamMmmbl cpeAHero o6uiero o6pa3oBaHus
(PO COO0), npeacraBneHHbIXx B PefepaslbHOM  rocyAapCTBEHHOM
obpasosaTe/qibHOM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHus
yyebHOro npegmetra «XuMus» B 06pa3oBaTe/IbHbIX OpraHu3aumsax Poccuinckoin
depepaummn, peasn3yoWMX OCHOBHble 00pasoBaTefibHble  Mporpammbl, W
OCHOBHbIX MONOXeHNn «CTpaTernm pasBUTUA BOCMUTAHUA B POCCUIACKON
depepaymn Ha nepuof go 2025 ropa» (PacnopspkeHue lMpaButensctea PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A40B K pas3paboTke MporpaMmbl MO XMMWW, K OMNpPefeneHuto
o6Lein cTpaTernm obyyeHns, BOCNUTaHUA U pa3BUTUS 00Yy4aloLUXCA CcpeacTBamu
yyebHoro npegmeta «Xumua» ang 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBWIU
KOHUeNTyasnbHble nonoxeHns ®rOC COO o B3aMMOO0OYCNOBMEHHOCTU LENeNn,
cojepXaHus, pe3ynbTaToB 00y4yeHUss U TpeboBaHWMIA K YPOBHKO MOATOTOBKMU
BbIMYCKHWKOB.

XuMnyeckoe obpa3oBaHue, nosyyaemoe BbINYCKHNKamK
o6Lieobpa3oBaTelbHOM  OpraHu3auuKn, SBNSETCA HEOTbEMIEMOM 4acTbl  UX
06bpa3oBaHHOCTU. OHO CNYXXMT  3aBeplUialoWMM  3Tanom  peasusauumnm  Ha
COOTBETCTBYHOLLIEM €My 6a30BOM YPOBHE K/HOUYEBbIX LEHHOCTEN, MNPUCYLLNX
LLeNOCTHOW CMUCTEME XMMMWYECKOro 06pas3oBaHuA. ITW  LEHHOCTU  KacatoTcs
MO3HaHMA 3aKOHOB MPUPOAbLI, (POPMUPOBAHUA MUPOBO33PEHUS N OOLLEN KY/bTYpPbI
yenoBeka, a TaKXe 9KOM0ormyeckm 0OOCHOBAHHOIO OTHOLUEHWS K CBOEMY
300pOBbIO M NPUPOAHOM cpefle. PeannsdyeTcs XUMU4YecKoe 06pa3oBaHue
obyyaroLmxXCca Ha YpOBHE cpefHero o6uiero obpasoBaHMsA CpefcTBaMy y4ebHOro
npeameTa «XuUMUA», COAEPXAHME W MOCTPOEHWEe KOTOPOro OrpefeneHsl B
nporpaMme Mo XUMUKA C YYETOM CrEUUPUKMA HayKMU XUMUK, €€ 3HayeHUs B
MO3HaHUM MNPUPOAbI M B MaTepuanbHOW >XM3HN O0OLLECTBA, a TakKXKe C YYETOM
06WMX Leneid M NPUHLMNOB, XapaKTePU3YHOLMX COBPEMEHHOE COCTOSIHWE
cucTeMbl cpegHero obuero obpasosaHusa B Poccuinickoin degepaumm,

XUMUSA KaK 3/1EMEHT CUCTEMbl €CTECTBEHHbIX HayK WrpaeT 0cobyk posfib B
COBPEMEHHON UMBMAN3ALMK, B CO3[4aHUN HOBOM 6asbl MaTepuanbHOW Ky/bTypbl.
OHa BHOCWT CBOW BK/ag B (hOPMUPOBaHME PaLMOHaIbHOr0 Hay4YHOro MbIL/IEHUS,
B CO3[aHue Le/IoCTHOro npeacTaB/ieHNs 00 OKpYXalLwemM MUpe Kak O efMHCTBe
NPUPOAbI M YenoBeka, KOTOPOe (MOPMUPYETCA B XUMUM Ha OCHOBE MOHUMAHUSA



BELLLECTBEHHOr0 COCTaBa OKPY)KAMOLIEro Mupa, OCO3HaHUS B3aMMOCBSI3N MEXAY
CTPOEHMEM BELLECTB, UX CBOWCTBAMM MU BO3MOXXHbLIMU 06/1aCTAMWU NMPUMEHEHUS.

TecHO B3aVMOAENCTBYS C APYTMMU eCTECTBEHHbIMU HayKamu, XUMUA cTana
HEOTbEM/IEMOM YaCTbO MUPOBOW KY/bTYpbl, HEO6XOANMBIM YC/TIOBUEM YCMELIHOIO
TPyAa W JKU3HU KaxX4oro 4neHa obuiectBa. COBpeMeHHast XMMMUSA KaK Hayka
co3ujaTenbHas, Kak HayKa BbICOKUX TEXHONOTMI HanpaefieHa Ha peLleHue
rno6asbHbIX NpPo6siem YCTOMYMBOrO pasBUTUA YesloBEYeCTBa -  CblPbEBOW,
3HepreTMYecKou, NULLEBOM, 3KOMOrMYeCcKo 6e30MacHOCTU 1 OXpaHbl 340POBbS.

B cooTBeTCTBUM C OOWUMK LENsMM WM MNPUHUMNAMKU CPeAHero o6Liero
obpasoBaHus codepxaHue npegmeta «Xummsa» (10-11 knacchl, 6a30Bblil YPOBEHb
N3yyeHns) OPUEHTMPOBAHO NPENMYLLECTBEHHO Ha OO6LLEKYNbTYPHYHO MOATOTOBKY
obyyvarolmxcs, Heob6XoAMMyld UMM AN BbIpabOTKM  MMUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELWHOr0 BKMAKYEHUS B XKM3Hb COUMYMa, MPOAO/IKEHUS
06pa3oBaHuMs B pa3NNYHbIX 061aCTsX, He CBA3aHHbLIX HEMOCPEACTBEHHO C XMMUEN,

CocTaBnawowumy  npeameta  «Xumus»  SBNAOTCS  6a30Bble  KYpCbl -
«OpraHmyeckas xumus» Kn «O6LWas M HeopraHM4Yeckas XWMUs», OCHOBHbLIM
KOMMOHEHTOM COZEPXKaHUs1 KOTOPbIX SBASKOTCS OCHOBbI 6a30BOV HayKWu: cucTema
3HaHMIN NO HEOPraHWYecKon XMMMM (C BKIKOUYEHMEM 3HAHWIA M3 OOLLEN XUMMK) K
opraHuyeckor xvmun. ®opMupoBaHue [aHHOW CUCTEMbI 3HAHWWA MPU U3YYeHWUU
npegMeta obecrneynBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasums
BELLECTB Ha OCHOBE O6LLMX MOHSATUIA, 3aKOHOB M TEOPUIA XUMUMW.

CTpyKTypa cofepXaHusi KypcoB - «OpraHuyeckass xumus» n «O6was u
HeopraHu4yeckas Xumus» copMMpoBaHa B MNporpamMme Mo XMMWUW Ha OCHOBE
CUCTEMHOTO MOAX04a K W3YyYeHUO Y4yeOGHOro MaTepuasa W 06ycnosneHa
NUCTOPUYECKM  OOOCHOBaHHbIM  pa3BUTMEM  3HaHWIN  Ha  OMpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B KypCe OpraHM4YecKoi XUMWUM BeLLECTBa
pacCcMaTpuBalOTCA Ha YPOBHE K/IACCUMYECKOW Teopum CTPOEHUS OpraHnYeckmx
COEAMHEHNI, a TakKkKe Ha YpPOBHe CTEPEOXUMWYECKUX W  3NEKTPOHHbIX
NpeAcTaBNeHnn O CTPOoeHUM BewlecTB. CBefeHMss 06 uM3y4yaeMbIX B Kypce
BelLecTBax [JalTCA B pasBUTMM - OT YINeBOAOPOAOB A0 CMOXHbLIX GMONOrMYecKu
aKTUBHbIX COefMHeHU. B Kypce OpraHMYeckoi XuMMUM MONyYaloT pasBuTUe
ChopMUPOBaAHHbIE Ha YPOBHE OCHOBHOIO 06Llero o6pas3oBaHuNs NepBOHaYaIbHbIe
NpeACTaBNeHNs 0 XMMNYECKOIN CBSA3M, KIACCU(UKALNOHHBIX MPU3HAKax BELLeCTB,
3aBMCMMOCTW CBOICTB BELLLECTB OT UX CTPOEHMUS, O XMMUYECKOI peakL i,

Mof HOBbIM YrnoM 3peHus B npegMeTe «XuMMUS» 6a30BOr0  YPOBHSA
paccMaTpMBAEeTCS W3YYEHHbI Ha YPOBHE OCHOBHOrO 00Wero o6pa3oBaHUs
TEOpeTUYeCKUA MaTepman W  (PaKTONOrMYecKne CBeAEeHWA O BelecTBax U
XUMUYECKON peakummn. Tak, B 4aCTHOCTWU, B Kypce «O6Las n HeopraHuyeckas
XUMUS»  0byvaloWMMCcA NpPefocTaBnseTcd BO3MOXHOCTb OCO3HaTb 3HAYeHMe



MePUOANYECKOr0 3aKOHa C O0OLLEeTEOPETUYECKMX WM METOLOSIONMUYECKNX MO3NLNIA,
rny6ke MOHATb WCTOPUYECKOE W3MEeHeHVWe (YHKLUMIA 3TOro 3akoHa - OT
o6o6LatoLLelt 0 00BACHSAIOLLLENA 1 NPOrHO3MPYHOLLEN.

EAnHas cucTema 3HaHUI O BaXKHeWLIMX BeLLecTBax, MX COCTaBe, CTPOEHUN,
CBOMCTBaX M NPUMEHEHUWN, a TaKXKEe O XUMUYECKUX peakuusax, UX CYLUHOCTU W
3aKOHOMEpHOCTAX MpoTeKaHMa pononHaeTca B Kypcax 10 m 11  knaccos
3NIEMEHTAMWN  COAEPXKaHWS, UMEHLWNMU  KyNbTYPOSOrMYecKUiA 1 NpUKIagHoM
Xapaktep. OTW 3HaHUA CMNOCOOGCTBYHOT MOHWUMAHWIO B3aMMOCBA3N XUMUK C
APYTMMU HayKamu, packpbiBalOT eé posib B MO3HABATE/IbHOM M MpPaKTUYeCKOoM
[eaTe/lbHOCTM YenoBeKa, CroCO6CTBYIOT BOCMUTAHUIO YBAXEHWUA K Mpoueccy
TBOpYeCTBa B 06/1aCTU TEOPUN W MPAKTUYECKUX MPUNOXKEHUIA XUMUK, MOMOTaroT
BbIMYCKHNUKY OPWEHTMPOBAaTbCA B OOWECTBEHHO W JIMYHOCTHO  3HAYMMbIX
npo6semax, CBf3aHHbIX C XMMUWER, KPUTUYECKM OCMbIC/IMBATL WHMOPMaLMIO U
MPUMEHATb e& [ONA  MOMOJIHEHUS 3HAHWA, pPelleHns WHTeNNeKTyalbHbIX W
3KCMEepPUMEHTa/IbHbIX MUCCNef0BaTeNbCKUX 3afa4y. B Lenom cogepxxaHue yvyebHOro
npegmera  «XUMMUS»  OAHHOTO  YPOBHSA  U3YYeHUss  OPMEHTMPOBAHO  Ha
(hopmupoBaHue y 00y4aroWwmMxca MUPOBO33PEHUECKON OCHOBbI A1 MOHUMaHWSA
(hmnococknx wmaen, TakUMX Kak: mMatepuanbHOe eAMHCTBO HeopraHMyeckoro wu
OpraHMyeckoro Mupa, O0OYC/OB/IEHHOCTb CBOWCTB BELLECTB WX COCTaBOM WU
CTPOEHMEM, TO3HaBaeMOCTb MNPUPOAHbLIX ABMEHWIA NYTEM 3KCNepuMeHTa W
peleHns NPOTUBOPEYUA  MeXAy HOBbIMW  (hbakTaMu U TEOPeTUYECKUMMU
MPeAnocbIIKamn, 0CO3HaHWE POIN XUMUUK B PELLEHNMN 3KONIOTMYECKUX NPo6/ieM, a
TaKXKe npob6siem cobepexxeHUs IHepreTUYecKnUX Pecypcos, Cbipbs, CO34aHUSA HOBbIX
TEXHO/IOTUIA 1 MaTepuasios.

B nnaHe peweHns 3agady  BOCMWUTaHWA, PasBUTMA U couuMann3almm
0byvaroLNXCA MNPUHATbIE MPOrpaMMoin Mo XMMUK MNOAXOAbl K OMpefeneHuto
COfepXaHnsa W MOCTPOeHUs npefmeTa npefycMaTpmsaloT  opMupoBaHue
YHUBEPCA/IbHbIX  Y4YeOHbIX AelCTBUW, UMeLWmMX 6a30BOe 3HayeHue /1A
pasfinyHbIX BUAOB [EATeIbHOCTW: pelleHua npobnem, MoucKa, aHaimsa u
06paboTKM NHGOopMaLMK, HeOBX0AMMbIX AN MPUOOPETEHMSA OMbITa NPaKTUYECKOW
M UCCNefoBaTeIbCKOM AeATeNIbHOCTH, 3aHMMAlOLein BaKHOe MeCTO B MO3HaHWM
XUMUMN,

B npakTvke npenojaBaHWs XUMUM Kak Ha YPOBHE OCHOBHOMO 0O6LLEro
06pa3oBaHus, Tak U Ha YpPOBHE CpefHero obLiero obpasosaHus, Npy onpeaeneHnn
cofepXXaTe/lbHO XapaKTePUCTUKN Leneil MU3ydeHUs npefMeTa Harpas/ieHWEM
MepPBOCTENEHHOM 3HAYMMOCTM TPafULMOHHO NPU3HaETCH (HopMMPOBaHME OCHOB
XUMUYECKON HayKM Kak 06/1acTV COBPEMEHHOIO eCTeCTBO3HaHWA, MPakTU4ecKoin
[eATeNIbHOCTM YesloBEKAa M KaK OAHOro M3 KOMMOHEHTOB MWPOBOWN KynbTypbl. C



METOAMYECKON TOYKM 3PeHMs TakOW MNOAXOL K ONpedeneHuto Uenein n3yyeHus
npegMeTa ABASETCA BMOJIHE OnpaBAaHHbIM.

CornacHo fAaHHOW TOYKe 3pPEeHUst FNaBHbIMW LeNsMU U3yYeHWUs npegmeTa
«XnmMunsa» Ha 6a3oBom yposHe (10 -11 kn.) ABNAKOTCA:

e (bopMMpOBaHME  CUCTEMbI  XMMMWUYECKMX 3HAHUA  Kak  BaXkKHelLleid
COCTaB/AIOLLEN €CTECTBEHHO-HAy4YHOM KapTWHbI MUpa, B OCHOBE KOTOPOM
Nnexkat K/4eBble NMOHATUA, (hyHOaMeHTa/lbHble 3aKOHbI U TEOpUn XUMUMK,
OCBOEHME f3blKa HayKW, YCBOEHME W MOHWMaHWe CYLHOCTU [LOCTYMHbIX
0606LLEHNIT MUPOBO33PEHYECKOrO XapaKTepa, 03HaKOM/EeHWe C UCTOpUEN
NX pasBUTUA U CTAHOBMIEHUS,

e (hopmMMpOBaHME N pa3BUTUE NPeLCTaBNeHNA 0 HayUYHbIX MeTo4ax No3HaHWA
BELWECTB U XMMUYECKUX peakuuid, HeobXOoAMMbIX [N MpUobpeTeHus
YMEHWIA OPUEHTMPOBATLCS B MMUPE BEWECTB U XUMWUYECKUX SABMEHWUMN,
MMELLNX MECTO B MPUPOLE, B MPaKTUYECKON U NOBCEAHEBHOM XXN3HN;

* pasBMTUE YMEHWUI 1 COCOBOB [eATe/IbHOCTU, CBA3AHHbLIX C HAO/O4eHNEM U
OOBbACHEHMEM  XMMWYECKOro  3KCrepuMMeHTa, COOMIOAeHWEM  npasus
6e3onacHoOro obpalleHns ¢ BeLecTBaMu,

Hapsgy ¢ aTuMm, cogepxaTenbHasa XapakTepucTuKa Lenein 1 3afay n3yvyeHus
npegmeTa B nmporpamme no XMMmMmM yTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBMM
C HOBbIMW MpuoOpUTETaMU B CUCTEME CpefHero obuiero obpasosaHus. CerofHs B
npenojaBaHUM  XMMUM B GOSbLUEA  CTEMeHU  OTHAETCA  MNpeanoyTeHMe
MPaKTUYeCKOM KOMMOHEHTe COAepXaHWs O00yyeHus, OpPUEHTUPOBAHHOW Ha
MOArOTOBKY BbIMYyCKHMKa 006LLe06pa3oBaTe/ibHOM OpraHu3aunmn, BnajetoLlero He
HabopoM 3HaHWW, a (YYHKLWOHa/IbHOW TpPaMOTHOCTbIO, TO €CTb Crnocob6amu u
YMEHUAMWN aKTUBHOIO MOSIyYeHUs 3HAHWIA N NPUMEHEHUS UX B pPeaslbHOM YKWU3HW
ANA pelleHnst NPakTUYecKmx 3agad.

B cBA3M Cc 3tMM npuv un3ydeHun npeameta «XuUMUA»  LOMUHUPYOLLEe
3HauYeHne NpMobpeTatoT Takme Lenn 1 3afadm, Kak:

agantauma o6yvaroLnXca K YCMoBMAM AUHAMUYHO pa3BMBatOLLLErocs mupa,
(bopMUpoBaHNE  WMHTENNEKTya/lbHO  PasBUTOM  JIMYHOCTW,  TFOTOBOM K
camoo6pa3oBaHuio, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX
PELUEHNIN B KOHKPETHbIX XXU3HEHHbIX CUTyauusx, CBA3aHHbIX C BeLLecTBaMU U UX
MPUMEHEHUEM;

(bopMMpoBaHME Yy  0OYyYalOLMXCA  K/HOYEBbIX  HaBbIKOB  (KNHOYEBbIX
KOMMETEHUNI), MMEKOLWUX YHUBEPCA/IbHOE 3HavyeHue [A15 Pas3/inyHbIX BUAOB
LeATeIbHOCTU: pelleHnsa npobsieM, MouckKa, aHanmsa n o06paboTKM MHpopmaLuw,
HeoOXoAUMbIX [N MPUOOPETEHUSA OMblTa [LeATeNIbHOCTM, KOTOpasd 3aHMMaeT
B&XXHOE MeCTO B MO3HAHUM XUMWUW, a TakKkKe [N OUEHKM C  NOo3nNLUi



3KOMOrMYeckoim 6e30MnacHOCTM XapakKTepa B/MAHUS BELLECTB U XUMUYECKMX
MPOLLECCOB Ha OpraHM3M YefioBeKa 1 MPUPOAHYHO Cpeay;

pasBUTME MNO3HaBATE/IbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX W TBOPYECKUX
CnocobHocTen 06yyatoLWMXCA: CNOCOOHOCTN CaMOCTOATENbHO NPUObpeTaTh HOBbIE
3HaHMSA N0 XUMUW B COOTBETCTBMM C XKU3HEHHBIMWU NOTPEOHOCTAMM, UCMO/b30BaTb
COBPEMEHHbIE MH(POPMALMOHHbIE TEXHONOINN 415 MOUCKA N aHanm3a yyebHON u
Hay4YHO-MONYNSPHOM NHPOPMALMM XUMNYECKOT0 COEPXKaHNUS;

(hopMMpOBaHNE N Pa3BUTME Yy 00YUaOLLIMXCSA acCOLUMaTMBHOIO 1 NOFMYECKOro
MblLLIEHMSA, HabNtoAaTe/IbHOCTU, COOPAHHOCTU, aKKypaTHOCTU, KOTOPblE 0CO6EHHO
HeoO6XOAMMbI, B YaCTHOCTW, NPV MAAHMPOBAHUN W MPOBEAEHUN XUMMUYECKOro
3KCMEPUMEHTA;

BocnuTaHWe Yy obydarowmxcs YO6eXAEHHOCTM B FyYMaHUCTUYECKOM
HanpaBNeHHOCTU XUMWUKN, €€ BaXKHOW pPONM B PeLleHUn rnobasnbHbIX MNpobrem
pauMoHasIbHOro NPUPOAONO/b30BaHNSA, MOMOTHEHMS SHEPTETUYECKMUX PECYpPCOoB U
COXPaHeHUs MPUPOAHOro PaBHOBECWS, OCO3HAaHWUA HE0O6XOAUMOCTU GEPEXHOro
OTHOLLUEHNA K NpUpoJe W CBOEMY 3[0POBbI0, a TaKXe MNpPUOBpeTeHUs oOrbiTa
MCMONb30BAHMUA MOJMYYEHHbIX 3HAHWA AN MPUHATUS TPaMOTHbLIX PeLeHnid B
CUTYyaumsIX, CBA3AHHbIX C XUMUYECKUMWN SABNEHUAMN.

B yye6GHOM nnaHe cpegHero obuero o6pa3oBaHUs MpeaMeT  «XUMUS»
6a30BOro YpoBHS BXOAWUT B COCTaB MpeAMeTHOM 06/1acTu «ECTeCcTBEHHO-HayuYHble
npeaMeTbI».

O6Lee uncno YacoB, OTBEAEHHBIX 4151 U3YUYEHUS XMMUW, Ha 6a30BOM YPOBHE
cpefiHero obulero obpasoBaHus, cocTaBnseT 68 yacos: B 10 knacce - 34 yvaca (1
yac B Hefento), B 11 knacce - 34 yaca (1 yac B Heflento).



COAEPXAHWE OBYYEHUA
10 KNACC
OPITrAHNYECKAA XUMWNA

TeopeTnyeckne 0CHOBbI OpraHNyeckom Xummm

MpeameT OpraHNYecKon XMMUK: eé BO3HUKHOBEHWE, pasBUTME W 3HAYEHME B
MO/lyYEHUN HOBbLIX BeLLEeCTB W MaTepuanoB. Teopus CTPOEHUA OPraHNYecKnx
coegnHeHnint A. M. bByTnepoBa, eé OCHOBHble NOM0XeHUsA. CTPYKTYpHble (hopmy/bl
opraHuyeckmx Bewects. [omonorus, wusomepua. XuMUYecKas CBA3b B
OpraHMYecKnx CoeIMHEHNAX - OfMHAapHbIe U KpaTHbIe CBA3W.

MpeacTaBneHne 0 KnaccuuKauum opraHUYecKMx BellecTs. HomeHknaTypa
OpraHuMyeckux CoefVMHEHU (cucTemaTuyeckas) W TpUBUaibHble Ha3BaHWA
BaXXHEMLINX NpeLCTaBUTeNIe KNaccoB OpPraHNYeCcKmX BeLLeCTB.

JKcnepyMeHTa/lbHble MEeTOAbl M3YyYeHUS BeLecTB U WX MpeBpaLLeHui:
O3HaKOM/lIeHVe C o6pasuamy OpraHMYyeckuUx BELLECTB W MaTepuanaMmum Ha uX
OCHOBE, MOJe/NMpoBaHNEe MOJMeKY/l OpraHWYecKMxX BeLecTB, HabMweHVe W
onncaHve AeMOHCTPALMOHHbLIX OMbITOB MO MPeBpaLleHN0 OpraHMYeCKMX BELLECTB
Npu HarpeeaHuy (nnasneHue, 00yrnMBaHueE v rOpeHue).

Yrnesofoponsbl

AnKaHbl: COCTaB W CTPOEHWe, rOMOJSIOrMYeckuin pag. MetaH u 3TaH -
npocTenive npeacTaBUTeNIN a/IKaHOB: (PU3UYECKME U XMMUYECKMe CBOWCTBA
(peakumn 3amMelleHus W TOPeHud), HaxoXAeHuWe B MNpUpoLe, NoONyyeHue U
NPUMEHEHME.

AJIKeHbI: COCTaB M CTPOEHME, TOMOJSIOTUYECKUIA paf. DTUEH U NPONUNEH -
npocTenive npeacTaBUTeNIN aAIKEHOB: (DMU3UYECKME U XMMUYECKMe CBOWCTBA
(peakumn  rMApUPOBaAHUA,  raNOrTeHMPOBaHWA,  TuApaTauun, OKWUCMEHUA W©
nonnmepusaunm), NoayyeHme n NpUMeHeHme.

AnkagueHbl: 6yTagueH-1,3 n MeTunbyTtagmeH-1,3: CTpoeHWe, BaxKHelLlue
XUMUYECKME CBOMCTBA (peakuus nonumepusauun). FonyyeHne CUHTETUYECKOTO
KayuyKa 1 pe3uHbl.

ANKWHBI: COCTaB Y 0COBEHHOCTM CTPOEHNSA, FTOMOJIOTUYECKNIA pAg. ALEeTueH
- NPOCTEWWNIA npefCcTaBUTENb aIKMWHOB: COCTaB, CTPOeHWE, (U3MYecKne K
XUMUYECKME CBOWNCTBa (peakumu ruapvupoBaHus, ranoreHnpoBaHus, rugparayuu,
ropeHuns), NosyyeHve N NpUMeHeHNe.

ApeHbl. BeH3on: cocTa, CTPoOeHMe, (M3NYECKMe M XMMWUYECKUe CBOWMCTBa
(peakumu ranoreHMpoBaHUs MU HUTPOBaHWA), NOSyYEeHUE U MPUMeHeHWe. Tonyon:
cocTas, CTpOeHMe,  (PU3MYECKMEe U XMMUYECKMe  CBOMCTBa  (peakuuu
raloreHMpoBaHNA W HUTPOBAHUA), MOMyYeHWe W nNprMeHeHre. TOKCUYHOCTb



apeHoB. [eHeTMueckas CBA3b MexAy VYrieBOA40pPOAamMu, MpUHAAeXalWnmMmn K
pasIMYHbIM Knaccam.

MpUpoAHbIE MCTOYHUKM YrNeBoAopoAoB. [pUPOAHBLIA ras u NonyTHble
HeTAHble rasbl. HethTb 1 eé npoucxoxieHue. Cnocobbl nepepaboTKn HepTu:
MeperoHka, KPeKUHr (TepPMUYECKUid, KaTanuTU4eckuid), nuponus. [IpoayKThbl
nepepaboTkn HepTU, UX MPUMEHEHUE B NPOMbILLNEHHOCTU U B BbITY. KamMeHHbIN
Yrosib U NPOAYKTbI ero nepepaboTKu.

JKCnepMMeHTa/IbHble MEeTOAbl M3YyYeHUA BelecTB WM WX MpeBpaLLeHWiA:
O3HaKOM/eHWe ¢ o6pasuamMy nnacTMacc, KayydykoB W pe3uHbl, KONMeKUUu
«HepTb» M «Yronb»,  MOAeNupoBaHWe  MOMEKYN  YIr/NeBOAOPOAOB W
rasoreHonpPon3BOAHbIX, NPOBeAEHME MPaKTUYECKOW paboTbl: NONyYeHNe 3TUNeHa
1 U3yYeHne ero CBOWCTB.

PacuyéTHble 3ajauun.

BbluncneHnss NO  ypaBHEHUIO XUMW4YECKOW peakumm (maccbl, 00bEMA,
KO/INYeCcTBa MCXOAHOrO BEeLLeCcTBa WM NPOAYKTa peakumu no U3BeCTHbIM Macce,
06bEMY, KOIMYECTBY O4HOMO M3 UCXOAHBIX BELLECTB WAN NMPOLYKTOB peakLumn).

Kucnopogcofepxalie opraHnyeckne coegmHeHuns

MpepenbHble  OAHOATOMHblE CNMPTbl.  MeTaHON W 3TaHON:  CTPOEHMe,
(hM3nYecKne M XUMWUYECKMe CBOWNCTBa (peakumum C aKTUBHbIMWU MeTasilaMu,
raslioreHoOBOAOPO4aMN, TOPeHne), MnpumeHeHve. BofopoAHble CBA3N  MeXAay
MOJIeKynamu cnvpToB. [eicTBre MeTaHOMa 1 3TaHO/a Ha OpPraHn3m YenoBeka.

MHOroatoMHble  CNUPTbl.  OTUMEHTIMKOMb U T/ILEPUH:  CTPOEHNE,
(hM3nyeckne U1 XMMUYeCKMe CBOWNCTBa (B3aMMOLENCTBME CO  LUE/IOYHbIMU
MeTanlamn, KayeCTBEHHas peakuusi Ha MHOroaTOMHble ChvpTbl). [lelcTBUe Ha
opraHu3m 4yenoseka. MNMpuMeHeHWe ranLepuHa 1 STUIEHTIMKONSA.

®eHoN:  CTpOeHWe MOMEKY/bl, (U3NYeCKne U XUMWUYECKME CBOWCTBA.
ToOKcMYHOCTb (heHona. MpuMeHeHne geHona.

Anbfiernabl 1 KeTOHbl.  Dopmanbferni, auetanbgerui:  CTPOEHWe,
(hM3nyeckne N XUMUYECKMEe CBOWCTBA (peakuun OKWUCNEeHWS U BOCCTaHOB/IEHWS,
Ka4yeCTBEHHbIE peakuun), nosiyyeHne u NpUMeHeHue.,

O[LHOOCHOBHblE MpefefibHble  KapbOHOBble  KUCMOTbl.  MypaBbuHas W©
YKCYCHasl KUCNOTbl: CTPOeHWE, (PU3NYECKMEe N XMMMUYeCKue CBOWCTBA (CBOWCTBA,
o6LLMe Ang Knacca KUCMOT, peakuusa atepudukalmm), nofyyeHne n npuMeHeHue.
CTeapnHOBas M ONeMHOBAsA KUCNOTbl KaK MpeAcTaBUTENN BbICLUMX KapOOHOBbIX
KMCNOT. Mblna Kak Con BbICLUMX KapOOHOBbIX KACNOT, X MOOLLLEE AeNCTBUE.

CnoXHble 3(Mpbl Kak MNpou3BOAHbIE KapOOHOBbLIX KWUCNOT. [maponus
CNOXHbIX 3unpoB. XKupbl. MMaponns xxupos. MNMpumMeHeHWe X1poB. Bronorunyeckas
POJIb >KMPOB.



Yrnesofdbl:  coctae, Knaccuukauma — yrneeogos  (MOHO-, AUM- M
nonucaxapuibl). NOKO3a - NPOCTEMLINIA MOHOCaxapui: OCOGEHHOCTU CTPOEHUS
MOMEKY/bl, (QU3NYecKMe ©n XUMWUYECKMe CBOWCTBa  (B3aMMOAENCTBME C
rmgpokcmaom mean(ll), oKucneHnme ammuadvyHbIM PacTBOpPOM okcupa cepebpa(l),
BOCCTaHOB/IEHNe, OPOXKEHME T[/10KO3bl), HaxXOoX[AeHWe B Npupoge, NPUMEHEHME,
bronorunyeckas ponb. PoTocnHTe3. PPyKTO3a Kak M30Mep /IHOKO3bI.

Kpaxman v uenntonosa Kak npupogHble nosnvmMepbl. CTpoeHMe Kpaxmana u
LUennonosbl. dusnyeckme U XMMUYECKME CBOWCTBa Kpaxmana (ruaponms,
KauyeCTBeHHasi peakums C MO40M).

JKcnepuMMeHTalbHble METOAbl M3YYeHUs BELLECTB W WX MNPeBPaLLEHWUIA:
npoBeAeHne, HabMoAeHNne W ONucaHue AeMOHCTPALMOHHbLIX OMbITOB: TOpPeHue
CNUPTOB, Ka4yeCTBEHHble peakuMnm OAHOATOMHbLIX CMUPTOB (OKWUC/IEHWe 3TaHosa
okcngom megn(1l)), MHOroaTOMHbIX CNUPTOB (B3aMMOLENCTBME T[/INLEPUHA C
rngpokcugom megm(1l)), anbaernaos (OKUCNEHME aMMMaYHbIM PacTBOPOM OKcuaa
cepebpa(l) n rugpokcugom wmean(1l), B3aMMOLENCTBME Kpaxmana C MOoAoMm),
NpoBefeHne NPakTUYecKon paboTbl: CBOMCTBA pacTBOPa YKCYCHOW KUCOTbI.

PacuyéTHble 3agauun.

BbluncneHnMss No ypaBHEHWIO XUMWYECKOW peakumn (Maccbl, 06bLEMA,
KO/INYecTBa MCXOAHOr0 BELLECTBA MM MPOAYKTA peakuuu No M3BECTHLIM Macce,
00BbEMY, KO/IMYECTBY OAHOM0 U3 UCXOAHbIX BELLECTB WX NPOAYKTOB peakuun).

A3oTcoepKalline opraHM4ecKne coeuHeHus.

AMUHOKNCNOTbI KaK aM(oTepHble OpraHN4eckue coefanHeHus. Pusmyeckue
N XMMUYECKME CBONCTBA aMWHOKWUCMOT (Ha NpuMepe ravumHa). buonorunyeckoe
3HayeHMe aMMHOKMCNOT. MenTuasbl.

Benkn Kak npupoAHble BbICOKOMONEKYNAPHbIE COeAUHeHUs. [lepBMYHas,
BTOPMYHAs U TPeTUYHaaA CTPYKTypa O6enkoB. XMMMUYECKMe CBONCTBA 6ENKOB:
rMAaponus, geHaTypaums, Ka4eCTBeHHble peakuun Ha 6enku.

JKcnepuMeHTaNlbHble METOAbl W3Y4YeHUA BELIECTB W WX MpeBpaLleHnii:
Hab/loieHne 1 onncaHne AeMOHCTPaLNOHHbBIX OMbITOB: AeHaTypauus 6e/iKoB npu
HarpeBaHWUN, LUBETHbIE peakLuun 6enKos.

BbICOKOMONEKYNAPHbIE COeANHEHMA

OCHOBHbI€ MOHATUS XUMUN BbICOKOMONEKYNAPHBLIX COEANUHEHUIA: MOHOMEP,
NoMMep, CTPYKTYPHOE 3BEHO, CTeMeHb MOJMMepu3aumu, CpeaHas MOMeKynspHas
macca. OCHOBHble MeTOAbl CUHTe3a BbICOKOMONEKYNAPHbIX COEAUHEHNIA -
nonmMepm3aums 1 NoanKoHAeHcauus.

JKcnepuMMeHTaNbHble METO[bl W3Y4YeHMUs BELLECTB W WX MNPEBPALLEHWIA:
03HaKoM/ieH/e C obpasyamu NMPUPOAHbLIX N UCKYCCTBEHHbIX BOJIOKOH, MacTMacc,
Kay4yKoOB.

MexnpeaMeTHbIE CBA3N.



Peannsaumns mexnpeameTHbIX CBA3E MPU U3yYeHMM OPraHNUYecKon XMMun B
10 knacce OCYLLECTBNSETCA 4Yepe3 MCMNOMb30BaHWe KakK O0OWWUX ecTecTBeHHO-
HayUHbIX MOHATWUIA, TaK N MOHATUNA, ABNAIOLWIMXCA CUCTEMHbLIMU ANS OTAENbHbIX
NpeAMEeTOB eCTeCTBEHHO-HAYYHOr0 LMK/Ia.

O6Lne eCTeCTBEHHO-HayUHbIE MOHATUA: SBNEHME, Hay4YHbIA (PaKT, rnmnoTesa,
3aKOH, Teopusl, aHanu3, CUHTE3, Knaccugukaumsi, NepuoanyHoOCTb, HabnoaeHwe,
N3MepeHue, IKCMEPUMEHT, MOLENNPOBaHME.

dusmka: Marepus, 3Heprus, Macca, aroM, 3MeKTPOH, MOJIeKy/a,
3HEpPreTMYECKMin YpOBEHb, BELLECTBO, TeN0, O0O0bEM, arperatHoe COCTOSIHUE
BELLECTBa, (hM3nNYECKME BEIMUMNHBI U eAVHULbI X U3MEPEHNS.

Buonorusa: knetka, opraHusm, 6uocgepa, 06MeH BeLLECTB B OpraHU3Me,
(hoToCUHTE3, OGMONOrMYECKM aKTUBHblE BelecTBa (6enku, Yrnesofbl, XXUpbl,
(hepMeHTbI).

eorpadusa: MUHepanbl, FOPHbIE MOPOAbI, MONE3Hble MCKOMaeMble, TOMANBO,
pecypchl.

TexHOMorusA: nuueBble MPOAYKTbl, OCHOBbl PauUMOHaNLHOINO MNUTaHWUS,
MOHOLLME CPeACTBa, NEKAPCTBEHHbIE M KOCMETMYECKMe npenapaTbl, MaTepuanbl 13
MCKYCCTBEHHbIX N CUHTETUYECKNX BOSTIOKOH.

11 KNACC
ObWAA N HEOPITAHNYECKAA XNMUNA

TeopeTnyeckne 0CHOBbI XUMUN

XUMMYECKUIA 3nemMeHT. ATOM. HAapo atoma, W30TOMbl. DNeKTPOHHas
000/104Ka. JHepreTn4eckme ypoBHW, MOAYPOBHU. ATOMHble opbuTanu, s-, p-, d-
anemeHTbl. OCOOEHHOCTU pacnpefefieHns 3/IEKTPOHOB MO opbutansam B aToMax
371eMEHTOB MepBbIX YeTbIPEX NePUooB. DNEKTPOHHAA KOH(UIypaLus aToMOB.

MepnoAnYecKnin 3aKoH 1 Mepuognyveckas cuctema XMMUYECKUX 3/IEMEHTOB
O. . MeHpgeneeBa. CBsi3b MNepPUOAMYECKOro 3akoHa M Meproanyeckoin CUCTEMbI
XUMU4Yeckmx anemeHtoB M. . MeHaeneeBa C COBPEMEHHOW TEOPWMEn CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWSI CBOMCTB XUMMWYECKMX 3/1EMEHTOB W
obpa3yemMbIX MMW TMPOCTbIX W CMAOXHbLIX BeLLeCTB MO rpynnam W nepuogam.
3HayeHne NepnuoanYecKoro 3akoHa B pasBUTUN HayKu.

CTpoeHve BellecTBa. XMMU4YecKass CBSi3b. Bufabl XUMWUYECKON CBSI3M
(KoBaneHTHas HenmonspHas WM MONspHas, WMOHHasA, MeTasn4yeckasd). MexaHM3MbI
06pa3oBaHMsA  KOBANIEHTHOW XMMMWUYECKOW CBA3NM (OOMEHHbLIA W JOHOPHO-
aKUEenTopHbIA). BogopodHas CBA3b. BaneHTHOCTb. 3NeKTPOOTpMLATENIbHOCTD.
CTteneHb OKMCNEHUA. OHbI: KATUOHbI U aHWUOHBI.



BewlectBa  MOMEKYNSIPHOrO M HEMOJMEKY/NISIPHOrO  CTPOeHMs.  3aKOH
MOCTOAHCTBA COCTaBa BeLeCTBa. TuMbl KPUCTA/INYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMUNA KPUCTA/IIMYECKOIN PELLETKMN.

MoHATME O AUCNEPCHbIX cucTeMax. MCTUHHblIE U KONNOWAHbIE PacTBOPbI.
MaccoBas 0N BeLWEeCcTBa B pacTBOpeE.

Knaccumkayms HeopraHNYecKmnx COENHEHWI. HomeHknaTypa
HeopraHM4YeckKMx BeLecTB. [EeHEeTMYEeCKas CBSI3b HEOPraHW4YecKMX BELLECTB,
NpyHagnexawmnx K pasfiMyHbiM Kiaccam.

Xummnyeckass  peakums.  Knaccugmkaumss  XMMUYECKUX — peakuumid B
HeopraHM4Yeckom M OpPraHNYecKoM XMMUW. 3aKOH COXPaHeHWUsi MacChbl BELLECTB,
3aKOH COXPaHEeHWs M MpeBpaLLLeHNS SHEPTUN NPU XUMUYECKMX peakLnsX.

CKOpOCTb peakuuu, eé 3aBUCUMOCTb OT pas/IMYHbIX (PakTopoB. ObpaTuMble
peakumn. XMMUYecKoe paBHOBecue. PakTopbl, BAUSIOWME Ha COCTOAHME
XMMUyeckKoro paBHosecus. MpuHunn fle LaTtense.

AnekTponuTuyeckas guccoumaums. CunbHble 1 cnabble anekTponutel. Cpeaa
BO/JHbIX pacTBOPOB BELLECTB: KUCNas, HeMTpanibHas, LLeN0YHas.

OKNCNNTENIbHO-BOCCTaHOBUTE/IbHbIE peakuuu.

JKcnepuMeHTalbHble METOAbl M3YYeHUs BELLECTB W WX MNpPeBpaLLeHUI:
AeMOHCTpauma Tabnuy, «lMepnogmyeckas cucrema XMMUYECKUX anemeHTtoB . W.
MeHpaeneeBa», M3yvyeHWe MOJENEe KPUCTaN/IMYECKMX PEeLIETOK, HabnogeHne u
onucaHne AeMOHCTPALMOHHbIX 1 NabopaToOpHbIX OMbITOB (pPa3noXXeHue nepokcuia
BOJOpPOJa B MPUCYTCTBMM KaTasnu3aTopa, onpeaeneHne cpefbl pacTBOPOB BELLECTB
C MNOMOLWbI YHMBEPCANbHOrO WHAMKATOPa, peakuMm WOHHOro o0bmeHa),
NpoBefeHMe NPaKTUYECKo paboTbl «BnnsHMe pas3nnyHbIX (HakTOpPOB Ha CKOPOCTb
XUMUYECKOWN peakummy.

PacuyéTHble 3ajauun.

PacyéTbl MO ypaBHEHUAM  XMMMYECKMX  peakuwin, B TOM uucne
TEPMOXMMMYECKME pPacUETbl, PacyéTbl C WUCMNONb30BaHWEM MOHATUA «MaccoBas
[0/ BELL,eCTBax.

HeopraHnyeckas xmmumsa

HemeTtannbl. TlMonoxeHne HemeTanoB B [lepuognyeckoin  cucteme
XUMUYECKMX 3nemeHTOB [. M. MeHpaeneesa U 0COGEHHOCTU CTPOEHMS aTOMOB.
®dun3nyeckne CBOMCTBA HemeTasNoB. ANNOTPONUA HeMeTa/sioB (Ha npumepe
Kucnopopga, cepbl, hocdopa v yrnepoga).

XUMMYECKMe CBONCTBA BaXKHEMLIMX HEMETan/ioB (ranoreHoB, Cepbl, a3o0Ta,
(hochopa, yrnepoga M KpPEMHMS) U UX  COEAUHEHWA  (OKCWAOB,
KNCNopoacoaepXXalimx KUCnoT, BOAOPOAHbIX COeAUHEHWA).

MpMMEHEHME BaXKHENLLNX HEMETANNOB U UX COEANHEHWA.



MeTannbl. MonoxeHve metannioB B [MepuogNYECKOn CUCTEME XUMUYECKMX
anemeHtoB . N. MeHgeneeBa. OCOOGEHHOCTM CTPOEHMUSA 3/IEKTPOHHbIX 060/104eK
atomoB MeTainoB. Obuine usnyeckme cBoMCTBa MeTannoB. Cnsasbl MeTas/oB.
INEKTPOXMMMYECKUIA pAS, HaNPsHXKeHNA MeTasnoB.

XUMMYECKME CBOWCTBA BadKHEWLUMX METanIoB (HaTPUA, Kaiuii, KasbLuWW,
MarHui, antoMUHWUIA, LUMHK, XPOM, XKefe30, Meflb) U UX COeLUHEHWIA.

O6wue crnocobbl nosyyeHUs MeTasinoB. NpuMeHeHMe MeTannoB B ObITy ©
TEXHUKe.

JKcnepyMeHTa/lbHble METOfbl M3YyYeHUS BeLecTB U WX MpeBpaLLeHWiA:
n3yyeHve Konnekuum «MeTannibl U Cniaebl», 06pasLoB HeMeTassioB, peLleHue
9KCMEepPUMEHTa/IbHbIX 3afay, HabnlfeHue u onucaHue [AeMOHCTPaLUOHHbIX |
nabopaTopHbIX OMNbITOB (B3aMMOAENCTBME TMAPOKCMAA a/llOMUHWUA C pacTBOpamMu
KUC/IOT W LLEN0Yeid, KaYeCTBEHHbIE peakLMmn Ha KaTMOHbI METASI/NOB).

PacuyéTHble 3ajauun.

PacuéTbl Maccbl BewlecTBa WaM 0O6bEMA rasoB MO M3BECTHOMY KO/IMYECTBY
BellecTsa, macce WaMm 06bEMY OLHOIO M3 Yy4acTBYIOLWMX B peakuuy BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYeCTBa BeLLecTBa) NPOAYKTOB peakuuun, ecniv 04HO
3 BELLECTB MMEET MpUMeCH.

XUMUA U XKU3Hb

Ponb XvMun B 06ecrneyeHnn 3KONOrMYeCKON, 3HepreTUYecKon 1 MNuLLeBOW
6e30MacHOCTM, PasBUTUM MeauUMHbI. TTOHATUE O Hay4yHbIX MeToAaxX MO3HaHUA
BELLECTB M XMMMNYECKUX peakLmil.

MpeacTaBneHns 06  06WMX  HayYHbIX  MPUHUMMIAX  MPOMbILLIEHHOIO
MOMyYeHUs BXKHENLLNX BeLLeCTB.

UenoBek B Mupe BeLECTB M MaTepuasioB: BaXKHeWllune CTPOUTESIbHbIe
mMarepuanbl, KOHCTPYKUWOHHblIE MaTepuanbl, Kpacku, CTeK/0, Kepamuka,
Marepuasnbl ONA 3NEKTPOHUKKW, HaHOMaTepuasbl, OpraHuyeckne U MUHepasbHble
yL06peHus.

Xumna n 300poBbe 4YenoBeka: MpaBwuia MCMOMNb30BaHUA JIEKapCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro0 UCMoab30BaHUA Npenaparos ObITOBON XMMUK
B NMOBCEAHEBHOM XXN3HW,

MexxnpeameTHble CBA3N.

Peannsaumss  MeXNpeLMeTHbIX  CBA3eW  MpU  u3ydyeHun  obwen wu
HEeopraHNM4Yeckoin xmmum B 11 Knacce OCYLLECTB/AETCA Yepe3 UCMO/b30BaHMe Kak
O6LWMX  eCTeCTBEHHO-HayUHbIX MOHATWIA, TaK W  MNOHATUR, ABNAKOLMXCA
CUCTEMHbIMU 418 OTAE/NbHbIX NPeAMeTOB eCTECTBEHHO-HAYYHOIO UMK,

OO6Luine eCTeCTBEHHO-HayuHble MOHATUA: Hay4YHbIA (PaKT, runoTesa, 3aKoH,
Teopusa, aHain3, CUHTE3, Kiaccugukauus, nepuoanyHOCTb,  HabnodeHue,
3KCMEPUMEHT, MOJENNpPOBaHKE, N3MEPEHWE, ABIEHNE.



®u3mka: matepus, 3Heprus, Macca, aTtom, 31eKTPOH, NPOTOH, HEWTPOH, WOH,
M30TOM, PafMOaKTUBHOCTb, MOJIEKY/A, SHEPreTUYECKNn YPOBEHb, BELLECTBO, Teno,
06bEM, arperaTHOe COCTOSIHME BeLLecTBa, (DM3UYECKME BENNYMHBI U eOUHULbI UX
M3MepPEHNs, CKOPOCTb.

Buonorua: kneTka, opraHuM3Mm, 3KocucTema, Ouoctepa, Makpo- W
MUKPO3/1IEMEHTbI, BUTaMWUHbI, 0OMEH BeLLECTB B OpraHu3Me.

Ceorpadua: MUHepasbl, TOPHbIE MOPOAbI, MOME3HbIE MCKONaemble, TOMIUBO,
pecypcsbl.

TexHonorus: Xummyeckas NPOMbILLINEHHOCTb, MeTannyprus, npou3BoACTBO
CTPOUTENIbHBIX MaTepuanoB, CeNbCKOXO3AMCTBEHHOE MPOM3BOACTBO, MuLLEeBas
MPOMbILWNEHHOCTb,  (apMaueBTUYecKass  MPOMbILIEHHOCTb,  NPOW3BOACTBO
KOCMETUYECKUX MpenaparoB, MNPOU3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3/1IEKTPOHHAsA MPOMbILIIEHHOCTb, HAHOTEXHOOM M.



MITAHNPYEMBIE PE3YJIbTATbBI OCBOEHUNA MNMPOIMPAMMBbBI MO XUMNK
HA BA3OBOM YPOBHE CPEAHEIO OBLLEIO OBPA3OBAHNA

NMNYHOCTHbIE PE3Y/IbTATDbI

®roCc COO ycraHaBNMBaeT TpeboOBaHMA K pe3ynbTaTaM OCBOEHUSA
obyvarowMMmmncs nporpamm cpefHero ob6uwero o6pasoBaHUs  (IMYHOCTHbIM,
MeTanpegMeTHbIM 1 MpeAMeTHbIM). Hay4yHO-MeTOAMYeCKOW OCHOBOW  Afid
pa3paboTKM MNiaHUPYyeMbIX Pe3ynbTaToOB OCBOEHWA MPOrpaMMm CpefHero o6Lyero
06pa3oBaHuns SBNAETCA CUCTEMHO-AEATENIbHOCTHbIA NOAXOA,

B CcOOTBETCTBUM C CUCTEMHO-AEATE/IbHOCTHLIM MNOAXOLOM B CTPYKType
JIMYHOCTHbIX pPe3ynbTaToOB OCBOEHWA npeametra «XWMUSA» HA YPOBHE CPefHero
06LLero obpazoBaHuns BblAeNIeHbl CefyoLmMe COCTaBNALLME:

0CO3HaHMe 00yYaloWwmMMUCA POCCUMCKON rpaxKAaHCKON WAEHTUYHOCTU -
FTOTOBHOCTM K CamOpa3BUTUIO, CAMOCTOATENIbHOCTU Y CAMOOMPEAENIEHMIO;

HaMumne MOTMBALNN K 00YUeHWIO;

LleNeHanpaBieHHoe pa3BUTUe BHYTPEHHUX YOeXAeHUA NMYHOCTU Ha OCHOBE
KNHOYEBbLIX LEEHHOCTEN N NCTOPUYECKNX TPaAULMIA 6a30BOM HAYKU XUMUN;

rOTOBHOCTb W CMNOCOOHOCTb 06yYaloLMXCA PYKOBOACTBOBATLCA B CBOEW
[eATe/IbHOCTM LeHHOCTHO-CMbIC/I0BbIMW  YCTAHOBKaMu, MPUCYLLMMU  LeNI0CTHOM
CUCTeMe XMMUYECKOro 0bpasoBaHus;

Ha/M4me NPaBOCO3HAHWA 3KONOMMYECKOM Ky/bTYpbl U CMOCOBHOCTU CTaBUTb
LLeN N CTPOUTb XU3HEHHbIE M/IaHbI.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMA MpeameTa «XUMUA» [OCTUraKTCA B
eMHCTBe Yy4yebHOMW W BOCMUTATE/IbHON [eATe/IbHOCTM B COOTBETCTBUM C
r'YMaHUCTUYECKUMW, COLNOKY/TbTYPHBLIMU, AYXOBHO-HPABCTBEHHbLIMW LEHHOCTAMM
M ungeanamy POCCUNCKOTO rpadKAaHCKOro obuiectsa, NPUHATbIMW B 00LLeCcTBe
HOpMamu 1 MpasuWiamn  MOBeLEeHMs,  CMOCOOCTBYHOLWMMM  MnpoLeccam
Camoro3HaHus, CcamopasBUTUS W  HPABCTBEHHOrO CTAHOB/MIEHUA  JINYHOCTU
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHWA npefAMetra  «XUMUSA»  OTpaxkarT
ChOpMUPOBAHHOCTbL  OMbITa MO3HABATE/IbHOW W MPAKTUYECKOW [esTe/IbHOCTY
obyyaromxcs no peannsaymm NPUHATLIX B 06LLECTBE LIEHHOCTE, B TOM YuC/ie B
4acTu:

1) rpaXaHCKOro BOCMUTaHUA:

0CO3HaHMA 06yYatoLLMMUCS CBOMX KOHCTUTYLUMOHHbLIX NpaB U 0653aHHOCTEN,
YBaXXEHUS K 3aKOHY U MPaBoMnopsaaky;

NPeAcTaBNeHns 0 CouMasibHbIX HOPMax W npaBuiax MeX/INYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW [eATeNbHOCTU Mpu  Cco34aHuu
y4ebHbIX MPOEKTOB, PeLleHUN y4YeOHbIX WM NO3HaBaTeNbHbIX 334ay, BbIMO/HEHUM
XUMUYECKMX IKCNEPUMEHTOB;

CNOCOBHOCTM MOHWMAaTb W NPUHMMATb MOTMBbI, HaMepeHus, JIOTUKY |
apryMeHTbl ApYrux nNpv aHanvae pasnyHbIX BUAOB YUYEeBHOW AesTeNbHOCTH;

2) NaTPUOTUYECKOTr0 BOCMUTAHUS:

LLEHHOCTHOIO OTHOLUEHUA K WCTOPUYECKOMY W Hay4yHOMY Hac/nefuio
0TeYeCTBEHHOWN XUMWUU;

YBaXEHMSA K MpoLeccy TBOpYecTBa B 06/1aCTV TeOpUM U MPaKTUYECKOro
MPUMEHEHNS XMMUMW, OCO3HAHWUA TOTO, YTO [OCTVKEHUS HayKW eCTb pe3y/ibTar
JMTENbHBIX  HAOMOAEHNA,  KPOMOT/MBLIX  3KCMEPUMEHTa/IbHbIX  MOWCKOB,
MOCTOSHHOTO TPY/a YYEHbIX U NPaKTUKOB;

MHTEpeca M MNO3HaBaTe/lbHbIX MOTMBOB B MOMYyYEHWM W NOCNEAYHOLLEM
aHanu3e MHhopmauMm 0 NepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTEYECTBEHHOW
XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCAMTaHMA:

HPABCTBEHHOI0 CO3HAHWA, 3TUYECKOro MOBeAeHUS;

CMOCOBHOCTM OLEHMBATb CUTYaLMK, CBA3AHHbIE C XUMUYECKUMW SBNEHUAMN,
W MPUHMMATb OCO3HAHHbIE PELUEHNs, OPUEHTUPYSACh Ha MOpPa/ibHO-HPABCTBEHHbIE
HOPMbI 1 LLEHHOCTY;

rOTOBHOCTM OLEHMBATb CBOE MOBEAEHME W MOCTYMNKW CBOMX TOBapuLLen C
MO3NLMIA HPaBCTBEHHbIX W MPaBOBbIX HOPM W OCO3HaHWE MOCMEACTBUA 3TUX
MOCTYMKOB;

4) hopMUpoOBaHNA KYNbTYpbl 340POBbA:

MOHUMaHWA LIEHHOCTe 340pOBOr0 UM  6e30nacHOro  obpasa  XW3HW,
Heo6X04MMOCTM OTBETCTBEHHOIO OTHOLUEHWA K COBCTBEHHOMY (U3MYECKOMY U
MCUXNYECKOMY 3[10POBbLIO;

cobnofeHns npasun 6e3onacHOro obpalleHns ¢ BelecTBamu B ObITY,
MOBCEAHEBHOMN XW3HN N B TPYA0BOW AeATENbHOCTH;

MOHUMAHNA  LEHHOCTW MpaBuUA  WHAMBMAYASIbHOrO W KOMNEKTUBHOIO
6e30MacHOro NOBeLEHUS B CUTyaLMsaX, YIPOXKAOLNX 340POBLI0 U XXU3HWN NIOLEN;

0CO3HaHWA MOCNEACTBUIN N HEMPUATUSA BPeLHbIX NpuBblYeK (ynoTpebneHus
aJIKOrosisl, HApKOTUKOB, KypeHus);

5) TpyL0BOro BOCNUTaHUA:

KOMMYHWKaTUBHON  KOMMETEHTHOCTM B Y4ebHO-uccrefoBaTebCKoi
[eATeNbHOCTM,  OOWEeCTBEHHO  MOMIe3HOM, TBOPYECKOW W Apyrux  Bupgax
[eATeNnbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4acTWe B peleHUn npakTUYeckmx 3ajad
coumanbHO HanpaBneHHOCTN (B paMKax CBOEro Knacca, LUKO/bI);



MHTEpeca K NPakTUYeCKOMY M3Y4YeHW0 Npodieccuidi pasnnmyHoro poga, B ToMm
yncre Ha OCHOBE NPUMEHEHMNS NPELMETHbIX 3HAHUI N0 XUMUNK;

YBXEHUA K TpyAY, NOAAM TpyAa 1 pe3ynbTatam TpyLOBOW AeaTeNbHOCTHY;

FrOTOBHOCTM K OCO3HaHHOMY BbIOOPY WMHAUBUAYANIbHOW  TpaeKTopun
obpa3oBaHusi, Oyayulein npogeccunm n peannsauum COBCTBEHHBLIX >KU3HEHHbIX
MNaHoB C YYETOM JIMYHOCTHbLIX UHTEPECOB, CMOCOOHOCTEN K XUMMUU, UHTEPECOB U
noTpebHOCTEN 06LLECTBa;

6) 9KONOrMYecKoro BOCNUTaHUA:

9KO/IOFMYECKN LIeNnecoobpasHOro OTHOLWIEHWS K Npupode, Kak MCTOUYHUKY
CYLLLeCTBOBaHMS XWN3HN Ha 3emne;

MOHUMaHNA TN106a/IbHOT0 XapakTepa 3KOJIOrMYecKUX mpobnem, BANAHUSA
9KOHOMMYECKMUX MPOLECCOB Ha COCTOSHUE NPUPOAHON U COUManbHOM Cpeabl;

0CO3HaHWA HEO0OXOAMMOCTM WUCMOMb30BaHWA AOCTMXKEHWA XMMUK  ANS
PeLLEHMSt BOMPOCOB paLyOHanibHOro NpMpoAono/b30BaHuS;

aKTUBHOIO  HenpusTUA  AeACTBUNA, MNPUHOCALMUX  BPeS  OKpYXKaloLlei
NPUPOAHOW cpefe, YMEHUsi MPOrHo3MpoBaTb HEe6MaronpusATHbIE 3KOMOrMYecKue
nocneacTBus NPeANPUHUMAEMbIX AEACTBUIA U NPeAoTBpaLLaTh WX;

HannM4uMs Pas3BUTOro 3KOOTMYECKOr0 MbILIAEHUS, 3KOOTMYECKOW KyNbTypbl,
onbiTa [eATeNbHOCTU 9KOJ10rMYeCKOoM HarnpaB/IEHHOCTH, YMeEHMS
PYKOBOZCTBOBATLCA VMW B MO3HaBaTe/lbHOW, KOMMYHWUKATUBHOW W COLMa/IbHON
NpakTUKe, CMNOCOBGHOCTM W YMeHWA aKTUBHO MPOTMBOCTOSATH  WAEO0/I0rNM
xemogobuu;

7) LEHHOCTM Hay4YHOr0 NO3HaHWUSA:

ChOopMUPOBAHHOCTM MUPOBO33PEHNSA, COOTBETCTBYHOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BUTMSA HAyKM MU 0OLLLECTBEHHON NPaKTUKM;

MOHUMaHNA CNeunMUKM XMMUM  KaK HayKuW, OCO3HaHWS €€ ponu B
(hOpMUPOBAHUN PALMOHANIBHOrO Hay4HOr0 MbIL/IEHNS, CO34aHMMU  LLeNOCTHOrO
NpeacTaBneHns 06 OKPY>KaloWeM MUPEe KaK O eMHCTBE MPMPO/Abl MU YefoBeKa, B
MO3HAHUWN MPUPOAHbLIX 3aKOHOMEPHOCTEW W peLleHUn Mpo6aeM COXpaHeHMS
MPUPOLHOro paBHOBECUS;

yOeXXAEHHOCTM B 0COO0M  3HAYMMOCTM  XMMWUW AN COBPEMEHHOW
UMBMAM3ALMK: B €€ TyMaHWCTUYECKOM HanpaBNeHHOCTU W BaXXHOW ponn B
CO3[aHNUN HOBOWN 6a3bl MaTepuasibHOW KynbTypbl, peleHnn rnobanbHbiX npobem
YCTONYMBOro Pa3BUTUSA YENOBEYECTBA - CbIPbEBOW, 3HEPreTUYECKOM, NULLEBON U
9KO0JIOrMYecKor 6e30MacHOCTU, B PasBUTUM MeAMUMHbI, 06ecrneyeHun YCoBuiA
YCMEWHOro Tpyda W 3KONOTMYECKM KOMMOPTHOW >KMU3HM KadKAOro 4sieHa
obulecTBa;

eCTeCTBEHHO-HAY4YHOW rpPaMOTHOCTW: MOHWMaHWUA  CYLWHOCTU METOA0B
MO3HaHWUA, UCMONb3YeMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTW WCMO/b30BaTh



nosyyaemble 3HaHWS ANS aHaIM3a U OOBACHEHMS SBNEHWIA OKPYXKAtOLLEro Mupa u
MNPOUCXOAALMX B HEM U3MEHEHUIA, YMeHMS fienaTb 060CHOBaHHbIE 3aK/OYEHNS Ha
OCHOBE Hay4HbIX (DaKTOB M WMEHLMXCAS [aHHbIX C LeNbio  MonyyYeHus
[l0CTOBEPHbIX BbIBO/OB;

CMOCOGHOCTM CaMOCTOSITENIbHO MCMOMb30BaTb XMMWUYECKUE 3HaHMS AN
peLleHns Npo6iem B peasibHbIX XXM3HEHHbIX CUTYaLMAX;

NHTepeca K NO3HaHMI0 U UCCNe0BaTeNbCKON AesTeNbHOCTY;

FOTOBHOCTM 1 CMOCOGHOCTM K  HEenpepbiBHOMY  06pa3oBaHuMl0 W
caMo06pa3oBaHWI0, K aKTMBHOMY MOMYYEHWUIO HOBLIX 3HAHWIA MO XUMUW B
COOTBETCTBUM C XKU3HEHHBIMW NOTPEOHOCTAMY;

NHTepeca K OCOBEHHOCTSIM TPyAa B pas/iMuHbIX cepax NpPodeccuoHanbHOA
[EeSTENbHOCTH.

METAMNMPEOMETHbBIE PE3Y/IbTATDI

MeTanpeameTHble pe3y/bTaTbl OCBOEHUS y4eGHOro npeameTa «XUMUs» Ha
YPOBHe cpefHero 06Lero 06pa3oBaHMs BKIOYALOT:

3HauMMble  An8  (DOPMMPOBAHWS  MUPOBO33PEHUS  06YYarOLLUXCS
MEXANUCLMNINHAPHbIE (MEXNpeaMeTHbIE) 0OLLEeHayYHble MOHATMSA, OTpaXarolime
LEeNIOCTHOCTb  HAay4YHOW KapTWHbI MUpa W CheunMduky MeTOAOB MO3HaHUS,
NCMONb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, IHEPrusi, SBNEHMe,
NpoLecc, CUCTeMA, HayYHbli1 (haKT, MPUHLMM, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UcCnefioBaHne, HabNoaeHNe, N3MePeHUNe, SKCMEPUMEHT 1 Apyrue);

YHUBepCca/ibHble Y4eOHble AecTBUS (MO3HaBaTe/NbHble, KOMMYHWUKATUBHbIE,

PErynaTuUBHbIE), obecneyuBaroLLne (hopMupoBaHue (hyHKUMOHANBbHO
rPaMOTHOCTU U COLMAIbHON KOMMETEHL MM 00yYatoLmnxcs;
CMocobHOCTb obyuaroLmnxcs MCNo/b30BaThb OCBOEHHbIe

MEXANCUMNINHAPHbIE, MUPOBO33PEHYECKME 3HAHWA W YHUBEpPCa/ibHble YYebHble
[eCTBNA B NO3HaBaTEIbHOM M COLMaNbHON NPaKTUKE.

MeTanpegMeTHble pe3y/ibTaTbl OTPaXakT OBflafeHWe YHUBEPCa/IbHbIMY
yyebHbIMM  MO3HaBaTe/IbHbIMW,  KOMMYHWUKaTUBHbIMW U PErynsaTUBHbIMM
[AencTBUAMN.

OBnajeHune YHUBEPCA/IbHbIMMU yyebHbIMK Mo3HaBaTe/IbHbIMU
NEeNCTBUAMMN:

1) 6a30Bble NOrNYECKNE AeNCTBUA:

CaMOCTOATE/IbBHO  (DOpMY/IMpOBaTb U aKTyasiM3npoBaTb  Mpob6nemy,
BCECTOPOHHe eé paccmaTpuBarh;

onpefensaTb LUeNM [eATeNIbHOCTW, 3ajaBas napameTpbl U KpUTepum uX
[LOCTUXKEHUS, COOTHOCUTL Pesy/ibTaTthbl AeATENIbHOCTU C NOCTaB/IEHHLIMU LIENAMN;

MCMO/Ib30BaTb MNPV OCBOEHUWU 3HAHWIA NPUEMBI TOTUYECKOTO MbILUIEHNS -
Bbl4eNATb XapaKTepHble MPU3HaKW MOHATMIA M yCTaHaBNMBaTb WX B3aMMOCBS3b,



MCMOMb30BaTb COOTBETCTBYHOLUME NOHATUA AN 0ObACHEHUSA OTAENbHbIX (PAKTOB U
SBNIEHWNA;

BblOMpaTb OCHOBaHUSI W KPUTEPUM ANS  KnacCU(MKaLun BEWECTB W
XUMUYECKNX peakLuii;

yCTaHaBNMBaTb  MPUYMHHO-CNEACTBEHHbIE CBSI3M  MeXAy W3y4YaembiMu
SABNEHUAMMU;

CTPOUTb NOTMYECKUE pacCyXaeHns (MHAYKTUBHbIE, AeAYyKTWBHbIE, MO
aHafiormmn), BbISIBNSATb 3aKOHOMEPHOCTW W MNPOTMBOPEYMS B pacCcMaTpUBaeMbIX
SBNEHUAX, (HOPMYNMPOBaTb BbIBOAb! 1 3aK/HOYEHNS;

MPUMEHATL B NPOLECCE MO3HAHMUSA, UCMNONb3YEMble B XUMUN CUMBONYECKUE
(3HakoBbIE) MOAeNn, Npeobpa3oBbiBaTb MOE/NbHbIE MPEACTABNEHNS - XUMUYECKUIA
3HaK (CMMBON) 3N1EMEHTa, XUMU4YecKas (opmyna, YpaBHEHWE XUMMUYECKOM
peakumMuM - Npu peLleHnn Y4YebHbIX MO3HaBaTe/IbHbIX W MPaKTMYECKUX 3adad,
MPUMEHSATb Ha3BaHHbIE MOJENbHblE NPEACTaBNEHUS ANS BbISBNEHUS XapaKTepHbIX
MPU3HAKOB U3yYaeMbIX BELLECTB U XUMUYECKNX PeakLWid.

2) 6a30Bble UccnegoBaTeNbCKNE AECTBUSA:

BNageTb OCHOBaMW METOAOB HAy4HOr0 MO3HAHWUS BEWECTB U XUMUYECKMX
peakuuii;

(hopMynmMpoBaTh LIENIN K 3aa4umn UCCNefoBaHUs, UCMOMNb30BaTb MOCTaB/EHHbIE
M CaMOCTOATENbHO CHOPMY/NMPOBaHHbIE BOMPOCHI B KayecTBE WHCTPYMEHTa
MO3HAHMS U OCHOBbI ANSi (HOPMMPOBAHMS TMMOTE3bl MO MPOBEPKE NPaBUILHOCTY
BbICKa3bIBaEMbIX CYXXAEHWIA;

BNafeTb HaBblkaMW CaMOCTOATE/IbHOr0 MAaHUPOBaHWA W NPOBEAEHUS
YUYEHNYECKNX 3KCMEPUMEHTOB, COBEPLUEHCTBOBAaTb YMeHUA HabnoaaTb 3a XO4O0M
npoiecca, CamoOCTOSITE/IbHO MPOrHO3MpoBaTb €ro pesynbtar, (OpMynuMpoBaTb
0606LLEeHNS 1 BbIBOAbl OTHOCUTENBHO JOCTOBEPHOCTU Pe3ynbTaTOB MCCNeA0BaHMS,
COCTaBNSATb 060CHOBaHHbIN OTYET 0 NpPoAenaHHO paboTe;

npuobpeTaTb ONbIT YYEHWYECKOW WCCneaoBaTeIbCKOM W NPOEKTHOWN
[EeATeNIbHOCTK, MPOSBNATL CMOCOGHOCTb M TFOTOBHOCTb K CamOCTOSTENIbHOMY
MOMCKY METOOB pelUeHMss MpPaKTUYECKUX 3afay, MPUMEHEHUIO Pa3INYHbIX
MeTOA0B NO3HaHWS.

3) paboTa ¢ MH(opMaLnen:

OPMEHTMPOBATLCA B  Pas3INYHbIX MCTOYHMKAX WHGopMaumym  (Hay4dHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAepXXaHus, CrnpaBO4YHble nocobus,
pecypcbl HTepHeTa), aHain3MpoBaTb MHOPMaUMI0 Pas3NYHbLIX BUAOB U (opM
npeAcTaBneHuns, KPUTUYECKN OLEHMBATb eé AOCTOBEPHOCTb "
HEMPOTUBOPEUYNBOCTb;



(hopMyniMpoBaTh 3anpocbl U NPUMEHATb pas3finiHble MeTOAbl MPU MOUCKE Y
oTO60pe WH(oOpMauuuM, Heob6XOAMMON ANA  BbIMOSIHEHMS  Yy4ebHbIX  3afad
onpefenéHHoro Tuna;

npuobpeTaTb OMbIT MCNOJ/Ib30BAHUSA WHHOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTUIA U Pa3/INyHbIX NMOUCKOBBIX CUCTEM;

CaMOCTOATE/IbBHO  BblIGUpPaTbL  ONTUMaNbHYHO  JOopMy  NpPeLCcTaBNeHUS
NH(opMaL MK (CXeMbI, Fpaukn, Auarpammbl, TabuLbl, PUCYHKU U Spyrue);

MCMO/Mb30BaTb HAY4YHbIA A3bIK B KayecTBe cpefctsa npu paboTe cC
XUMUYECKON WH(OPMaLMein: NPUMEHATb  MeXnpeameTHble  (pusnyeckre U
MaTeMaTUYeCcKre) 3HaKn 1 CUMBOJIbI, (hOpMY/ibl, a66peBUaTypbl, HOMEHKNATYPY;

MCMONb30BaTb W NpPeobpas3oBbiBaTb  3HAKOBO-CUMBOJIMYECKME  CPeACTBa
Harnsa4HoCTH.

OBnafieHne YHMBepPCalbHbIMU KOMMYHUKATUBHbIMUW LeACTBUAMM:

3afjaBaTb BOMPOCHI MO CyLLeCTBY 06CY>KaemMoi TeMbl B X04e Auanora wn/unm
AMCKYCCUW,  BblCKasbiBaTb  WAeu,  (DOPMYIMPOBaTb  CBOW  MpPeAsIoKeHus
OTHOCUTE/IbHO BbIMO/IHEHUSA NPELJSIOKEHHOW 3aauu;

BbICTYNaTb C Mpe3eHTauuen pe3ynbTaToB MO3HaBaTe/lbHON [eATe/IbHOCTH,
MO/IyYEHHbIX CAMOCTOATE/IbHO UM COBMECTHO CO CBEPCTHMKAaMW MPU BbIMOSHEHUN
XUMWUYECKOr0 3KCMepuMeHTa, MPakTUYecKon paboTbl NO MCC/e[0BaHUI0 CBOMCTB
M3yyaemblX BeLLECTB, peannsalum y4ebHOro npoekta v popmMyanposatb BbIBOAbI
Mo pesynbTaTaMm MPOBEAEHHbLIX WCCNef0BaHUA NYTEM COrfacoBaHWA NO3ULNUIA B
Xofe 06CyXXaeHns 1 06MeHa MHEHMSAMN.

OBnafieHVe YHUBePCa/IbHbIMU PEryATUBHbIMUN LEACTBUAMMN:

CamMoCTOATE/IbHO MNaHWPOBaTb M OCYLLECTBMIATL CBOK MO3HaBaTe/IbHYHO
[eATeNbHOCTb, Onpeaensas eé uenM W 3afadn, KOHTPOAMPOBaTb W MO Mepe
HEOOX04MMOCTM  KOPPEKTUpOBaTb MpeAnaraeMblii - airopuTM  AelCcTBUiA  Npu
BbIMOMHEHNUN Y4YebHbIX W WUCCMefoBaTeIbCKMX 3afad, Bbloupatb Haumbosee
3P EeKTMBHBIA C€NOCO6 WUX pelleHnss C YYETOM MOJTYYEHUS HOBbIX 3HaHWUWA O
BELLECTBaX N XMMUYECKUX peaKkLmsX;

OCYLLECTB/IATb CAMOKOHTPO/Ib CBOEW [eATeIbHOCTU Ha OCHOBE camoaHannsa
N CaMOOLLEHKM.

MPEOMETHDBIE PE3YJIbTATHI

10 KNACC

MpeaMeTHble  pe3ynbTaTbl  OCBOEHMS Kypca «OpraHuuyeckas XuMus»
OTpaXkaroT:

c(hOPMMPOBAHHOCTb  MPEACTaB/IEHWIA 0  XUMMWYECKO  COCTaBnstoLLEN
eCTECTBEHHO-HAYUYHOW KapTWUHbI MWpa, POMM XUMWUWM B TMO3HAHWUW SBMEHWI



npupoabl, B  (POPMMPOBAHUM  MBIWIEHUA W KY/AbTYpbl  JIMYHOCTKM, €8
(hYHKUMOHANBHON rpaMOTHOCTM, HEOOXOAMMOW 418 peLleHns NPakTUYecKmx 3afad
W 3KOJIOTMYEeCKM 06OCHOBAHHOIO OTHOLLEHMS K CBOEMY 3[0pOBbIO M MPUPOAHONA
cpege;

BNafileHne  CUCTEMOM  XMMMWYECKMX  3HaHWI,  KOTopas  BK/HOYaeT:
OCHOBoOMoMaralowWwme MOHATUSA  (XMMWUYECKMIA  3MIEMEHT, aToM, 3/1eKTPOHHas
000/104Ka atoma, MOJIEKYNa, B/IEHTHOCTb, 3/1EKTPOOTPULATE/IBHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHasa (opmyna (pasBépHyTas M coKpawéHHas), MO/Mb, MOApHas
Macca, MONAPHbIA O00bEM, YrIepoaHblil  CcKeneT, (YHKUMOHaNbHaa rpynna,
pagvKan, U3oMepus, U30Mepbl, TOMOJIOTMYECKNIA psAd, TOMOJIONKW, YrneBofopoabl,
Kucnopog W asoTcofepykaline COeAUHEHUA, MOHOMEpP, MNOJAMMEpP, CTPYKTYpHoe
3BEHO, BbICOKOMOJIEKYNIIPHbIE COEAMHEHUSA); TEOPUM U 3aKOHbI (TEOPUS CTPOEHUSA
opraHuyeckmx Bewects A. M. byTnepoBa, 3aKOH COXpaHeHWs MacCbl BELLECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUA A3bIK XUMWUW; MWUPOBO33PEHYECKME 3HaHUS,
NeXkaline B OCHOBE TMOHMMAHUA MNPUYUHHOCTM N CUCTEMHOCTU XUMUYECKUX
ABNIEHWNIA, (haKTO/IOrMYeCKne CBEAEHUA O CBOWCTBAX, COCTaBe, MOMYyYeHUU U
6e30MacHOM WCMOMb30BaHUM BaXKHEWLINX OPraHNU4YecKMX BeLecTB B ObITy W
MPaKTUYeCKON AeATe/lbHOCTM YeNOoBeKa;

CPOPMUPOBAHHOCTb YMEHWI BbISBMATL XapaKTepHble MPU3HAKKM MOHATUIA,
yCTaHaB/MBaTb WX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
OMuncaHnM cocTaBa, CTPOEHUS W NPeBPaLLEHNIA OPraHNYeCKUX COeAUHEHWN;

CPOPMUPOBAHHOCTb YMEHWI UCMOMNb30BaTb XUMWYECKYH) CUMBOJSIMKY [NA
COCTaB/IEHNA MOMEKYNAPHbIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKpaLLEHHON)
(hopMyn  opraHuMYeCcKMX BewecTB W  YpaBHEHWA  XUMUYECKUX  peakuui,
M3rotaBNnBaTb MOZENN MOJSIEKY/T OPraHUYeckKUx BELLECTB A4 WANCTpauumM ux
XUMWNYECKOro 1 NpoCTpaHCTBEHHOTO CTPOEHUS;

CPOPMUPOBAHHOCTL YMEHWIA YCTaHaBMBaTb MNPUHAA/IEXHOCTb M3YUYeHHbIX
OpraHM4yeckux BeLLecTB MO WX COCTaBy W CTPOEHUKO K onpeaenéHHOMY
Knaccy/rpynne coeguHeHnid  (yrneBofopofbl, KUCIOPOL W asoTcogepxkalime
COELJMHEHUNS, BbLICOKOMONEKYNAPHbIE COeAVMHEHMS), [aBaTb MM Ha3BaHUA Mo
cuctemaTuyeckor HomeHknatype (IUPAC), a Takke NpuMBOAUTL TPUBMA/bHbIE
Ha3BaHMA OTAE/IbHbIX OpraHWyeckux BeLecTB (3TW/EH, NPONu/eH, aueTUeH,
3TUNEHTINKONb, TNULEPUH, (DEHO/, (hopmasbierni, auetanbierng, mypaBbuHas
KMCNOTa, YKCYCHaa K1cnoTa, 0/leMHOBasA KUC0Ta, CTeapnuHoBasa KNCN0Ta, K034,
(hpyKTO3a, Kpaxman, Lennnosa, rmnumnH);

CPOPMUPOBAHHOCTL YMEHUS ONpeaensTb BUAbl XMMWUYECKOW CBA3N B
OpraHNYecknx coegnHeHnax (OAMHapPHbIE N KpaTHbIe);



C(hOpMMPOBAHHOCTb  YMEHUA TMPUMEHATb MOMOXEHUSA Teopum CTPOeHUs
opraHmyeckux Bellects A. M. byTnepoBa Ans 06bACHEHWS 3aBUCMMOCTU CBOWCTB
BELLECTB OT MX COCTaBa U CTPOEHMSA; 3aKOH COXPAHEHMSA MAcChl BELLECTB;

C(POPMUPOBAHHOCTb ~ YMEHMWIN  XapakTepu3oBaTb  COCTaB,  CTPOEHWE,
(m3nyeckne M XMMUYECKME CBOWCTBA TUMWUYHLIX MNPeLCTaBUTeNen pasfinyHbIX
KMacCoB OpraHMYyeckux BellecTB (MeTaH, 3TaH, 3TWeH, MPOMWIEeH, aueTUeH,
oytaaneH-1,3, metunbyrtagmen-1,3, 6eH30/1, MeTaHON, 3TaHOM, 3TU/EHT/IMKO/b,
rMALUEpPUH, (eHon, aueTanbferni, MypaBbMHAf M YKCYCHas KWUC/OTbl, T/1H0K034,
Kpaxman, Lensosa, aMMHOYKCYCHas KICoTa), UAMHOCTPUPOBATL FEHETUYECKYIO
CBA3b MeXJy HWMU YpaBHEHUAMU COOTBETCTBYIOLMX XMMMUUYECKUX peakuuid c
MCMOMb30BAHMEM CTPYKTYPHbIX POpPMYI;

ChOpMMPOBAHHOCTb YMEHMUA XapaKTepu3oBaTb UCTOYHUKK YTEBOAOPOLHOIO
Cblpbst  (He(Tb, NPWUPOAHBLIA ras, Yronb), CMOCOBGbI WX NepepaboTKh U
MpaKkTUYecKoe NpYMeHeHNe NPoAYKTOB NepepaboTKu;

COPMUPOBAHHOCTb YMEHWIA MPOBOAUTL  BbIYMC/IEHUA MO  XUMUYECKUM
ypaBHeHusM (Mmaccbl, 00bEMa, KO/MIMYECTBA WCXOLHOrO BELLecTBa WAM MPOAYKTA
peakumm no W3BECTHbIM Macce, 00bEMY, KOMMYECTBY OAHOr0 M3 WCXOLHbIX
BELLECTB WY MPOLYKTOB peakLmm);

CPOPMUPOBAHHOCTb YMEHWI BafeTb CUCTEMOW 3HaHWA 06 OCHOBHbIX
MeTOo4axX Hay4yHOro fo3HaHus, UCMosb3yeMblX B XUMUWU MPU U3YUYEeHUW BELLECTB Y
XUMUYECKUX ABMIEHNI (HAbMOeHWE, N3MEPEHWE, IKCNEPUMEHT, MOLENNPOBaHNE),
MCMO/Ib30BaTb CUCTEMHbIE XMMMWYECKUe 3HaHUA AN MNPUHATUS  PeLleHnid B
KOHKPETHbIX >KU3HEHHbIX CUTyauusax, CBA3aHHbIX C BellectBaMuM U UX
NMPUMEHEHUEM;

ChopMUPOBAHHOCTbL YMeHWI cobtofaTth npasuia nosb30BaHUA XUMUYECKOWA
nocygo u nabopaTopHbIM 060pYAOBaHMEM, a TakXke npasuna obpaleHns c
BellleCcTBaMM B COOTBETCTBUM C MHCTPYKUUSAMM MO BbINOHEHUIO /1a60PATOPHbIX
XUMUYECKMX OMbITOB;

C(POPMUPOBAHHOCTb  YMEHWIA MAaHWpoBaTb W BbINONHATL  XMMUYECKUIA
3KCNEepUMEHT (NpeBpaLLeHNs OpraHNYeCcKMX BELLECTB NP HarpeBaHuK, nosyyeHune
3TWNeHa W W3y4YeHWe ero CBOMCTB, KayeCTBEHHble peakuuMu OpraHUYecKmx
BelLlecTB, feHatypauus GenkoB MNpW HarpeBaHWW, LBETHble peakuuu 6efnkos) B
COOTBETCTBMM C MpaBuiamu TexXHUKU 6e3onacHocTM npu  obpalleHnn ¢
BewlecTBaMM W n1abopatopHbiM  060pyLOBaHWEM, MpPeACTaBNATb  pe3y/bTaTbl
XUMWUYECKOr0 3KCMepvmMeHTa B (hOpMe 3anucu YpaBHEHWIA COOTBETCTBYHOLLUX
peakumin 1 hopMynnpoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

C(POPMUPOBAHHOCTb  YMEHWUA  KPUTUYECKN aHann3npoBaTb XMMMUYECKYHO
MH(OpMaLMIO, MO/ly4yaeMykd M3  pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
NnH(opmaunn, VIHTepHeT 1 Apyrux);



chopMMPOBaHHOCTb  YMEHWA  cobnogaTb  MpaBuia  3KOMOMMYECKM
Llenecoobpa3HoOro nosedeHWss B OblITy W TPYAOBOM AeATENIbHOCTM B LENsx
COXpaHEeHUsi CBOEro 340POBbA W OKpYXKaloLleid NMPUPOAHOIN cpefbl, OCO3HaBaTb
OMacHOCTb BO3AEMCTBMSA Ha XXMBble OpPraHM3Mbl OMPEAENEHHbIX OpPraHNYeCKmnX
BeLLeCTB, MOHUMas cMbicn nokasatens MAK, NoscHATbL Ha npumMepax Crnoco6bl
YMEHbLUEHNS W NpeAoTBPaLLleHNs WX BPEAHOro BO3AENCTBUSI Ha OpraHu3m
YesloBekKa;

ANs 06yvaroLWmnXca ¢ OrpaHMUYeHHbIMU BO3MOXHOCTAMW 3[]0POBbSA: YMEHMe
MPUMEHATb 3HAHWS 06 OCHOBHbIX [AOCTYMHbIX MeTOAaxX MO3HaHWUA BELECTB U
XUMUYECKNX ABNEHUI;

ANs cnenbiX W CNaboBMAsAWMX 06yYaloWMUXCA: YMEHWe WCMob30oBaTb
penbeyHO-TOYEUHY0 CUCTEMY 0003HauveHui J1. bpaitna ana 3anucu XMMUYecKnx

(hopmyn.
11 KNACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMS Kypca «O6ljas U HeopraHuyeckas
XUMUS» OTPAKAIOT:

chOPMMPOBAHHOCTb  MPEACTaBNEHUA: O  XMMMYECKO  COCTaBnstoLLEeN
eCTeCTBEHHO-Hay4HO! KapTWUHblI MWpa, PO XWMUW B MO3HAHUW SBNEHWIA
npupoapl, B  (DOPMMPOBAHUM  MbILWNEHWUS U KYNbTYpbl  ANYHOCTK, €
(YHKLMOHaNbHOW FPaMOTHOCTU, HEOOGXOANMON NS PeLleHMs NPaKTUYeCcKMX 3aaad
N 3KONOTMYecK 060CHOBAHHOTO OTHOLLEHMS K CBOEMY 3[0POBbI0 M MPUPOAHON
cpege;

BNaleHMe  CUCTEMOW  XMMWYECKMX  3HAHWIA,  KOTopas  BK/OYaeT:
OCHOBoOMonaratowmne MoHATUS (XMMUYECKUIA 3neMeHT, atom, us3oTon, s-, p-, d-
3NeKTPOHHbIE OpPOUTANM aTOMOB, WOH, MOMEKYNa, MO/b, MOASPHbIA 0OBEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENILHOCTb, CTEMEHb OKWUCMEHUS, XUMUYECKast CBsi3b
(KoBafieHTHasi, MOHHas, MeTannnyeckas, BOJOPOAHas), KpUCTainyeckas peLuéTka,
TUNbl  XUMWYECKUX  peakuunid, pacTBOp,  3NEKTPOMUTbI,  HEINEKTPONTI,
3NEeKTPONMTMYECKas Auccoumaumns, OKWUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOW peakLmKn, XMMUYECKOe paBHOBECUE); TeOpUM W 3aKOHbI (Teopus
3NEeKTPONMTMNYECKO AuccoumaLmm, nepuoanyecknini 3akoH . WM. MeHpeneesa,
3aKOH COXPaHeHMsi MacChl BELLECTB, 3aKOH COXPaHEHWUs ¥ NPeBpaLleHns 3Heprum
NPy XUMUYECKUX PeakLusx), 3aKOHOMEPHOCTW, CUMBOMMYECKNIA S3bIK XUMUW,
MWUPOBO33PEHYECKME 3HAHUS, fexallMe B OCHOBE MOHMMAaHUS MPUUYUHHOCTM U
CUCTEMHOCTU XMMUYECKUX SBNEHUI, (haKTONOrMuYeckne CBefeHWs O CBOICTBax,
COCTaBe, NO/MyYeHUN U 6e30MacHOM MCMOMb30BaHMMN BaXKHEMLLIMX HEOPraHNYeCKMX
BELLLECTB B ObITY U NPAKTUYECKON AesTeNbHOCTU Ye/0BeKa;



COPMUPOBAHHOCTb YMEHUW BbISBNATL XapaKTepHble MPU3HAKWU MOHATURA,
yCTaHaB/MBaTb WX B3aMMOCBSA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUA NMPU
OMUCaHNN HEOPTaHNYECKMX BELLLECTB N UX NpeBpaLLeHui;

CPOPMUPOBAHHOCTb YMEHUI UCMNOMNb30BaTb XUMWYECKYHO CUMBOJSIUKY [NA
COCTaB/lieHUs  (hopMyn  BeLWeCTB U ypaBHEHWUA  XUMUYECKUX  peakLuui,
cuctemarmyeckyto HomeHknatypy (IUPAC) v TpyBManbHble Ha3BaHUSA OTAENbHbIX
HEOpraHNYeCcKUxX BeLecTB (YrapHblii ras, Yrnekucnbldi ras, ammuak, rawéHas
N3BECTb, HerawéHasa n3BecTb, NUTLEBAA COAa, MUPUT U Spyrue);

ChOpMUPOBAHHOCTL YMEHWNIA ONpefensTe Ba/IEHTHOCTb U CTEMEHb OKUCNEHUS
XUMUYECKMX 3/IEMEHTOB B COEMHEHUAX Pa3/IMYHOro CocTasa, BMA XUMUYECKOM
CBA3N (KOBa/IeHTHasA, NOHHadA, MeTalInYyeckas, BOAOPOAHAsA) B COEANHEHUAX, TUM
KPUCTa/INIMYECKON pPeLléTKN KOHKPETHOro BellecTBa (aTOMHas, MOJEKyNApHas,
MOHHAsA, MeTa/IMYecKas), XapakTep Cpefbl B BOAHbIX pacTBOpax HeopraHuyeckmnx
COe[IMHEHWIA;

ChopMMpPOBAHHOCTb YMeHWI yCTaHaBNnBaTh NPUHaA1EXXHOCTb
HeopraHM4yecknx BELLEeCTB MO WX COCTaBy K OnpefenéHHoMy Knaccy/rpynne
COeAMHeHWI (MPOCTble BeLLecTBa - MeTaj/ibl U HeMeTalibl, OKCWU/bl, OCHOBaHWS,
KNCMOTbl, aM()OTePHbIE TUAPOKCULbI, CONN);

ChOpMUPOBAHHOCTb YMEHWUIA PacKpbIBaTb CMbIC/ MEPUOANYECKOr0 3aKoHa [,
. MeHzeneeBa 1 AeMOHCTPUPOBATL €r0 CUCTEMATU3NPYIOLLYI0, OOBbACHUTENbHYIO
M MPOTHOCTUYECKYHO (DYHKLMU;

CPOPMUPOBAHHOCTb  YMEHUI XapaKTepu3oBaTb 3/1IEKTPOHHOE CTPOEeHUe
aTOMOB  XMMWYECKUX 3NemMeHTOB 1-4 nepuogoB [leprognyeckol  CUCTEMBI
XUMu4yecknx anemeHtoB . V. MeHpaeneesa, UCNONb3yd MOHATMA «S-, p-, d-
3N1eKTPOHHbIEe opouTann», «3HepreTnyeckue YPOBHW», OOBACHATD
3aKOHOMEPHOCTM M3MEHEHWUS CBOWCTB XMMMUYECKUX 3/IEMEHTOB M UX COEAUVHEHUI
Mo nepuogam u rpynnam Nepuoanyeckoin CUCTeMbl XUMUYECKUX 3nemeHToB . U.
MeHaeneesa;

COpMUPOBAHHOCTb ~ YMEHWIA  XapaKTepu3oBaTb  (onucbiBaTb)  06LWiMe
XUMUYECKME  CBOWCTBA HEOPraHWYeCKMX  BELLECTB  Pa3/IMYHbIX  K/1accoB,
MOATBEPXAATb CYLLECTBOBAHME TEHETMYECKOW CBA3M MeXAY HeopraHuyecKumu
BeLLeCcTBaMM C NOMOLLbK YpaBHEHWIA COOTBETCTBYIOLLMX XMMUYECKUX peakLnii;

C(hOPMMPOBAHHOCTL YMEHUA KnaccupuumpoBatb XUMWUYECKME peakuumn no
pasfiMyHbIM Mpu3HaKam (Yncny M COCTaBy pearvpyrowmx BELLECTB, TensioBOMYy
3 hekTy peakuun, U3MEHEHWUIO CTeneHel OKWUC/EHUS 3/1EMEHTOB, 06pPaTUMOCTU
peakumn, yyacTuio Kataimsaropa);

CPOPMUPOBAHHOCTb YMEHMWIN COCTaBNATb YPaBHEHUS peakuuil pasnnyHbIX
TUMNOB, NOJHbIE N COKPaLLEHHbIE YPaBHEHUSA peakunii MOHHOM0 06MeHa, YYUTbIBas
YCNoBUA, NPU KOTOPbIX 3TU peakuun nayT Ao KOHUa,;



CPOPMMPOBAHHOCTb  YMEHWI  MPOBOAUTL  peakuuu, NOATBepXAaroLune
Ka4yeCTBEHHbIA COCTaB pPa3/IMyHbIX HeopraHNW4YeckKMx BeLLECTB, pacno3HaBaTb
OMbITHbIM MYTEM WMOHbI, MPUCYTCTBYIOLWME B BOLHbIX PacTBOpax HeopraHNM4eckmx
BELLeCTB;

CPOPMMPOBAHHOCTb  YMEHWIA  packpbiBaTb  CYLLHOCTb  OKUCIUTENbHO-
BOCCTAHOBWTE/IbHbIX PeakLuWii NoCpeAcTBOM COCTaB/IeHUS 3/IEKTPOHHOro 6GanaHca
3TUX peakumii;

ChOPMUPOBAHHOCTb YMEHUIN O0OBACHATH 3aBUCUMOCTb CKOPOCTU XUMUYECKOWA
peakuun 0T pasnMyHbIX (aKTOPOB; XapaKTep CMeLeHNs XMMUYECKOro paBHOBECKS
B 3aBMCMMOCTM OT BHELLHEro Bo3gencTeusa (npuHumn Jle LLaTenbe);

CPOPMUPOBAHHOCTb  YMEHWIA  XapaKTepu30BaTb XMMUYECKMe MNpOLEeCChl,
nexatme B OCHOBE MPOMbILIEHHOrO MOSIyYeHUs CepHOM KWUCNOTbl, ammuaka, a
TaKXe C(HOPMMPOBAHHOCTb MPEeACTaBAEHM 06 06WMX HayYHbIX MPUHLMNAX W
3KONOrMyecKnx npobnemax XMMMYeCKoro npom3BoACTBa;

CPOPMUPOBAHHOCTb YMEHWIA MPOBOAUTL BbIYMC/IEHUSA C WCMO/b30BaHWEM
MOHATUA «MaccoBas [0/1A BellecTBa B pacTBope», OOBLEMHbLIX OTHOLUEHWIA ra3oB
MNpY XUMUYECKUX peakuusX, MacChbl BewwecTBa UaM 06bEMa rasoB no M3BECTHOMY
KONNYeCTBY BellecTsa, macce Mnnm 06bEMY OAHOr0 M3 y4acTBYHOLWMX B peakuuu
BeLLeCTB, TEnioBOro agekra peakLuMnm Ha OCHOBE 3aKOHOB COXPaHeHWUs Macchbl
BELLECTB, NPEBPALLEHNSA N COXPAHEHWS SHEPTUK;

ChopMUPOBAHHOCTb YMeHWIA cobntofaTh npasua nosb30BaHNA XUMUYECKOIA
nocyfoin n nabopatopHbiM 0060pyAOBaHMEM, a TakXe npasBuia o6palleHus C
BeLLecTBaMM B COOTBETCTBUM C MHCTPYKUMAMW MO BbIMOSHEHUIO N1a60PaTOPHbIX
XUMUYECKNX OMbITOB;

C(POPMUPOBAHHOCTb  YMEHWIA MAaHWpoBaTb W BbINONHATL  XMMUYECKUIA
3KCMepuUMeHT (pa3noXeHve nepokcuia BOLOPOLA B NPUCYTCTBUM KaTanm3artopa,
onpegeneHve cpedbl PacTBOPOB  BELWECTB C MOMOLUbIO  YHUBEPCAIbHOIO
WHAMKATOPa, BAWAHWE Pa3/IMYHbIX (DAKTOPOB HA CKOPOCTb XMMWYECKOW peakuuu,
peakuMm MOHHOrO O06MeHa, KayeCTBEHHble peakuuMn Ha cynbar-, KapboHaTt- u
XNOPUA-aHWOHbI, Ha KaTWOH aMMOHMS, PeLleHMe 3KCMepUMEHTaNbHbIX 3afady Mo
Temam «MeTannbl» U «HemeTan/bl») B COOTBETCTBMM C MNpaBUaMU TEXHWUKU
6e3onacHOCTU Npu obpaLleHnn ¢ BelecTBaMm 1 1abopaTopHbIM 060pYyA0BaHMEM,
NpeAcTaBNATL  pe3ynbTaTbl XMMUYECKOro 3KCMepuMeHTa B (hOpMe  3anucu
YpPaBHEHWI/ COOTBETCTBYHOLUMX peakunini u (popMynmpoBaTb BblBOAbl Ha OCHOBE
3TUX Pe3ynbTaTos;

COPMUPOBAHHOCTb  YMEHWUA  KPUTUYECKM aHanM3npoBaTb XMMMUYECKYHO
MH(OPMaLMIO, MOJly4yaeMykd U3  pasHbIX WCTOYHWKOB (CpeAcTBa MacCOBOM
KOMMYHUKauun, VIHTepHeT v apyrux);



c(hopMMPOBAHHOCTb  YMEHWI  cob6nogaTb  MNpaBwuia  3KOMOMMYECKM
Llenecoobpa3HoOro nosedeHWss B OblITy W TPYAOBOM AeATENIbHOCTM B LENsx
COXpaHeHUs CBOEro 340POBbA W OKPYXKaloLleil NpuUpoAHOM cpefbl, OCO3HaBaTb
OMacHOCTb BO3AENCTBMA Ha XMBble OpraHn3mbl ONPeenéHHbIX BELECTB, NOHMMas
cmbicn nokasatens MAK, NoACHATbL Ha npumepax Ccnocobbl YMeHbLUEHUA W
NpeaoTBpaLleHns X BPeAHOro BO3AENCTBNA Ha OpraHn3m YenoBeka,;

ANs 06yvaroLMXca € OrpaHMUYeHHbIMU BO3MOXHOCTAMW 3[0pOBbA: YMEHMe
MPUMEHATb 3HAHWS 06 OCHOBHbIX [AOCTYMHbIX MeTOAaX MO3HaHWUA BELECTB U
XUMNYECKUNX ABNEHUIN;

ANs cnenbiX WM CcNnaboBMAsAWMX 06yYaloWwmUXcs: YMeHWe WCrob3oBaTb
penbetyHO-TOHEYHYHO CUCTEMY 0003HaveHui J1. bpaina ana 3anucu XUMUYECKnX

(hopmyn.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KJTACC

Ne n/n

HanmeHoBaHMe pasfesnoB U TeM
nporpaMmmsil

KonnyecTtBo YyacoB

Bcero

Pasgen 1. TeopeTu4yecKmMe OCHOBbI OpraHUYecKom XMMmnm

11

MpeameT opraHnMYeckom xmmun. Teopus
CTPOEHMS OPraHNYeCKNX COeNHEHNIA A.
M. bByTnepoBa

WToro no pasgeny

Pasgen 2. ¥rnesoLopoabl

21

2.2

2.3

2.4

MpefenbHbIe YrNeBoJopoibl — anKaHbl

HenpepgenbHble yrneBofopoabl: aKeHbl,
anKafgueHbl, anknHbl

ApomaTunyeckue yrnesoLoposbl

MpupoaHble UCTOYHUKKN YTNeBOAOPOAO0B U
nx nepepaboTka

WToro no pasgeny

Pasgen 3. Kucnopogcogep>allme opraHn4yeckme coegnHeHns

31

3.2

3.3

CnupTbl. deHon

Anbpgerngbl. Kap6oHOBbIE KMCNOTbI.
CnoxHble athupbl

Yrnesogbl

KOHTpONbHbIE
paboTbl

MNMpaKTnyeckmne
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl



WToro no pasgeny

Pa3gen 4. AsoTcoaepyKallime opraHM4ecKue coeMHeHnA
4.1 AMUHLI. AMUHOKUCNOTLI. benku

WToro no pasgeny

Pa3gnen 5. BbICOKOMO/IeKYNApHbIe CoeAVHEHNS
5.1 Mnactmaccol. Kayuyku. BonokHa

WToro no pasgeny

OBLIEE KOJIMYECTBO YACOB MO NMPOrPAMME

34



11 KNACC

HanmeHoBaHMe pas3fenoB N Tem
nporpaMmmsbi

Ne n/n

Pasgen 1. TeopeTnyeckue OCHOBbI XUMUU
CTpoeHune aTomMoB. Neproanyecknii 3aKoH
11 n MNeproanyeckasa cuctema XMMMYECKNUX
anemeHToB . 1. MeHaeneesa
CtpoeHue BellecTBa. MHoroobpasue
BELLleCTB

12

13 XVMnyecKne peaxkuum
WToro no pasgeny

Pa3gen 2. HeopraHnyeckas xmmus
2.1 MeTannsl
2.2 HemeTannbl

CBsi3b HEOPraHNYECKNX 1 OPraHNyYecKnx
BELLLECTB

2.3

WToro no pasgeny

Pasgen 3. XnmMmua v XunsHb
31 XNMUSA U XKU3Hb

WToro no pasgeny

OBLEE KOJTMYECTBO YACOB TI10 NMPOIrPAMME

KonnyectBo yacoB

Bcero

17

34

KOHTpO/bHbIE
paboThl

lNMpaKTnyeckune
paboTbl

ONeKTPOHHbIe

(unppoBble)
obpasoBaTe/ibHble

pecypcbl



NOYPOYHOE MNMNAHNPOBAHWE

10 K/T1ACC
Konunyectso 4acos ANEeKTPOHHbIe
[9]
I:;n Tema ypoka Beero KoHTposibHble  [pakTnyeckue ﬂ:;jeHm gggan;?)BB:Teeanble
paboTbl paboTbl pecypcol
MpeLMeT opraHNYecKol Xumum, eé 1
BO3HWKHOBEHWE, pa3BUTHE N 3HaYeHue
Teopua CTPOEHUS OPraHNYeCKmX
coeamHeHnit A. M. byTneposa, eé 1
OCHOBHbIe NMONOXeHUs
MpepcTaBneHne o Knaccugukaymm
opraHmyeckux Bellects. HomeHknatypa 1
(cucTematmyeckas) 1 TpUBUASIbHbIE
Ha3BaHWA OpraHMYecKnx BeLLecTB
AJIKaHbl: COCTaB U CTPOEHNe, 1
rOMOIOrMYEeCKUIA pag
MeTaH v 3TaH — npocTeline 1
npeAcTaBUTENN aKaHOB
AJKeHbI: COCTaB M CTPOeHMWe, CBOMCTBA 1
STUNeH 1 NPoNuIeH — npocTenLine 1
npeAcTaBUTENN aKEHOB
MpakTnyeckas pabota Ne 1 «[lonyueHne 1 1

3TWNEeHa ¥ U3yyeHue ero CBOWCTB»

AnkagueHsbl. byTagneH-1,3 u

MeTunbyTtagmeH-1,3. NonyuyeHune 1
CUHTETUYECKOro KayuyKa v pesuHbl



10

12

13

14

15

16

17

18

19

20

21

22

AJIKMHBI: COCTaB U 0COBEHHOCTM CTPOEHMS,
FOMOJIOTUYECKUIA psif. ALeTuneH —
NPOCTEeNLNIA NPeACcTaBUTENb aNlKUHOB
BbluncneHuns no ypaBHeHNIO XMMNYECKOM
peakumm

ApeHbl: 6eH30/1 1 TONyos. TOKCUYHOCTb
apeHoB

"eHeTUYeckas CBA3b Yr/1eBOLOPOLOB,
NpUHaLNexalmnx K pasimyHbIM Knaccam
MMpuposaHbIe NCTOYHWUKW YTIEBOLOPOLOB:
MPUPOLHBINA ra3 v NoNyTHble HeTAHbIE
rasbl, He()Tb U NPOLAYKTbI €€ nepepaboTKu
MpuposaHbIe NCTOYHWUKW YTIEBOLOPOLOB:
MPUPOLHBINA ra3 v NONyTHble HeTAHbIE
rasbl, He()Tb U NPOLAYKTbI €€ nepepaboTKu
KoHTponbHas paboTa no pasaeny
«Yrnesofoponbl»

MpesensbHble 0A4HOATOMHbIE CMMPTHI:
MeTaHO/ M 3TaHoN. BofopoaHas CcBA3b
MHOroaToMHble CVPTbI: STUIEHTINKO/b U
ruLepuH

PeHoN: CTpPoeHWe MONEKYbl, (hM3nYecKue
M XMMUYECKMe CBONCTBA, NMPUMEHeHMe
Anbfernapl: hopmanbaerns n
aueTanbgeruns. ALETOH

O[LHOOCHOBHbIE npefesbHble KapboHOBbIE
KUCNOTbI: MypaBbUHaa 1 yKCyCHas

MpakTnyeckas pabota Ne 2. «CBoiicTBa



23

24

25

26

27

28

29

30

31

32

33

34

pacTBOpa YKCYCHON KUCNOTbI»

CTeapuHOBas 1 0N1IEMHOBAs KUCMOTbI, Kak
npeAcTaBUTENN BbICLUNX KapOOHOBbIX
KNCNoT

Mblna Kak COMM BbICLIMX KapOOHOBbIX
KUCMOT, UX MOKOLLEe AeincTBue

CnoXHble 3hmpbl KakK NMPON3BOAHbIE

Kap6OHOBbIX KMCNOT. MMAPONIN3 CNOXHbIX

agmpos

XKnpbl: rnaponus, npuMeHeHue,
Grionoruyeckas ponb >XXMpos
Yrnesofbl: coctas, Knaccugpukaums.
BaxkHelLve npeACcTaBUTENN: T/1H0KO3a,
(hpyKTO3a, caxaposa

Kpaxman v uennionosa kak npupogHble
nonvmMepsl

KoHTponbHas paboTa no pasaeny
«Kucnopogcogepxalline opraHMyeckmne
COeAVHEHNA»

AMVHbI: METUAMUH U aHUSINH
AMWHOKMNCNOTbI KakK am(oTepHble
opraHuyeckue coefvHeHUs, nx
bronornyeckoe 3HayeHve. Mentuabl
benkun Kak npupogHble
BbICOKOMO/IEKYISIPHbIE COeAUHEHNSA
OCHOBHbI€ MOHATUS XUMUN
BbICOKOMONEKYIAPHbIX COeJUHEHW

OCHOBHble METObl CNHTE3A



BbICOKOMONEKYNSIPHbIX COEANHEHMWIA.

lMnacTtmacchbl, Kayuyyku, BONOKHA

OBLEE KO/MMYECTBO YACOB 10O
NMPOrPAMME

34



11 KNACC

Konnyectso 4acoB ONeKTPOHHbIe
Ne Jata uMdpoBble
Tema ypoka KoHTponbHble  [paKTn4yeckue
n/n Bcero n3yyeHnsa  obpasoBaTe/ibHble

paboThl paboTbl pecypch

XUMUYECKNIA 3NeMEHT. ATOM. DNEKTPOHHas
KOH(Urypaumns aTomoB

Mepuogmnyecknii 3aKoH 1 MNeprognyeckas
cucTeMa XMmmnyeckux anemeHtos . .
MeHzeneesa, UX CBsA3b C COBPEMEHHO
Teopuel CTPOEHUS aTOMOB

3aKOHOMEPHOCTUN M3MEHEHWS CBOWCTB
XUMMWYECKMNX 3/1EMEHTOB U NX COEAUHEHWNIA MO
rpynnam v nepuogam. 3HavyeHue
nepuoANYecKOoro 3akoHa 1 CUCTEMBI
Xumunyeckmx anemeHtos .. MeHaeneesa B
pasBUTUN HayKu

CTpoeHue BelecTBa. XMMUYeckasa cBa3b, eé
BU/bl; MeXaHW3Mbl 06pa3oBaHMA 1
KOBa/IEHTHOI CBS3n. BogopoaHas cBA3b

BaneHTHOCTb. O/1eKTPOOTPULATENILHOCT.
CreneHb okucneHus. BelecTtsa
MOJIEKYIAPHOTO N HEMOEKYIAPHOTO
CTPOeHUA

lMoHATUE O AMCMNEPCHbIX CUCTEMAX.

VICTUHHBIE 1 KONNOWAHbIE PacTBOPbI. 1
MaccoBas [0/14 BeLecTsa B pacTBope



10

12

14

Knaccugukayms n HomeHknatypa
HEOpPraHM4YeCcKNX COeANHeHWIA. MeHeTMYecKas
CBSI3b HEOPraHWYeCKMX BELLEeCTB, Pas/IMYHbIX
KnaccoB

Knaccugukaums XMMmMyecKnx peakuuii
HEOpraHMYecKoli 1 OpraHMyYeckom XMnu.
3aKOH COXpaHeHNs Macchl BeLLeCTB; 3aKOoH
COXPaHeHUs U NpeBpaLLeHNs 3HepPrumn npu
XUMUYECKNX peakLmnax

CKopocTb peakuymn. ObpatmMble peakumu.
XNMUYECKOe paBHOBecKe

MpakTnyeckas pabota Ne 1 «BnusHue
pasNnyYHbIX PaKTopoB Ha CKOPOCTb
XUMWUYECKOIN peakumm»

AnekTponuTuyeckasa guccoymnayms. MoHsatre
0 BOAOpOoAHOM nokaszaTene (pH) pacTtsopa.
Peakuumun MoHHOro obmeHa. I maponus
OpraHMyecKnx 1 HeOpraHMYecKnx BeLLECTB

OKMCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumu. MoHATME 06 3NM1EKTPONn3e
pacnnaBoB ¥ PacTBOPOB COfei

KoHTponbHas paboTa no pasaeny
«TeopeTnyeckme OCHOBbI XUMUU»

MeTansibl, UX NON0XeHNe B [MNepnoguyeckoi
cucTeMe XxmuMmnyeckmx anemeHTos . .
MeHpeneesa 1 0CO6EHHOCTU CTPOEHUA
atomoB. O6Lne (hmn3n4ecKne CBOIMCTBA
MeTa//10B



15

16

17

18

19

20

21

22

23

24

25

26

CnnaBbl METIN0B. DEKTPOXUMUYECKUI PSS
HanpshkeHWii MeTannoB

XUMUYECKME CBOMCTBA BAXKHEMLLINX
MeTasI/I0B (HaTpuil, Kannid, KanbLuiA, MarHum,
AIOMUHNI) N NX COELUHEHWI

XUMUYECKMe CBOMCTBA XpPOMa, MeAn u nx
COefMHEHWI

XUMUYecKne CBOMCTBA LMHKA, XXenesa u nx
COeANHEHNI

MpakTnyeckas pabota Ne 2. "PelueHne
3KCNepUMeHTa/IbHbIX 3a4ay No Teme
«MeTannbi»"

HemeTannbl, NX Non0XeHue B
MepunoanYecKol cucteme XMMUYECKNX
anemeHToB [l. 1. MeHpaeneesa un
0CO6EHHOCTW CTPOEHNS aTOMOB

®un3nyeckme CBOMCTBA HEMETA/IOB.
Annotponus HemeTannoB (Ha npumepe
Kmcnopoga, cepbl, ocopa 1 yrnepoaa)
XUMMYeCKre CBOICTBA rasoreHoB, Cepbl U UX
COeANHEHNI

XMMUMYecKne CBOICTBaA a3oTa, hocodpa n nx
COeANHEHNI

XMMMYecKne CBOICTBA yrneposa, KpeMHUA 1
NX COEAUHEHNI

MprYMeHeHVe BaXXKHeWLWNX HEMETANINIOB U X
COeANHEHNI

O0606LLeHMe 1 cUCTeMaTU3aLMSA 3HAHWUIA MO



27

28

29

30

31

32

33
34

Teme «HemeTan/bl». BbluncneHus no
YPaBHEHWUAM XMMUYECKUX peakLnin 1
TEPMOXUMUYECKNE PacUETbI
MpakTnyeckas pabota Ne 3. «PelleHune
3KCNepuMeHTasIbHbIX 3a4ay No Teme
"HemeTtansnbl"»

KoHTponbHas pabota no temam «MeTasibl»
n «HemeTanbI»

HeopraHuyeckune v opraHnM4Yeckune KUCnoTbl.
HeopraHuyeckue 1 opraHMYecKne OCHOBaHUS

AM(OTEPHbIE HEOPraHNYECKUE U
OpraHu4Yeckue coefnHeHus. eHeTMYeCKas
CBSI3b HEOPraHWYeCKNX N OpraHNYecKmnx
BELLIECTB

Po/b XMnKn B 06eCrneyeHn 3KON0rMYECKOW,
3HepreTMYeCKOM M NULLEBOI 6e30NacHOCTM,
pasBUTUN MeAULMHBI

MpeactaBneHns 06 06LLMX HayUHbIX
MPUHLMMNAX NPOMbILLIIEHHOr0 NONYYeHUs
BaXKHeWLNX BeLecTB

YenoBek B M1pe BELLECTB U MaTEPUAIOB
XVMWA 1 300POBLE Ye/T0BEKA

OBLEE KO/TIMYECTBO YACOB 10O
NMPOrPAMME

34



YYEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI O NMPOLUECCA
OBA3ATEJ/IbHbIE YYEBHbBIE MATEPUWAJIbl ANA YYEHUKA

» Xumusg, 10 knacc/ MNabpuensaH O.C., Octpoymos W.I'., Cnagkos C.A.,
AKUMOHepHOoe 061ecTBO «M3aaTeNibCTBO «l1pocBeLleHnes»

» Xumus, 10-11 knaccol/ XXypuH A.A., AKUNOHepHOe 06LLecTBO «/134aTenscTBo
«[lNpoceeLeHne»

» Xumnsg, 11 knacc/ MNabpuensaH O.C., Octpoymos W.I'., Cnagkos C.A.,
AKLMOHEPHOe 06LecTBO «M31aTenscTBO «lpocBeLleHne»
http://www.chemistry.narod.ru/ - Mup xumun. Cogep>XuT XMMUYecKne
CNPaBOYHUKM, UCTOPUIO CO3[aHUSA N Pa3BUTUA NePUOLNYECKON CUCTEMDI
aneMeHTOB (ccblika "My3eid™), onncaHne XMMUYECKNX OMbITOB C Pa3IMYHbIMU
afleMeHTaMu, CBefleHNs U3 OCHOBHbIX 061acTe XMMum (OrpaHnyeckas,
arpoxXmMMus, reoXumus, 3KOXUMns, aHaIMTUYECKasa XMMus, PoTOXMMUS,
TEPMOXUMUSA, HEPTEXMMUSA), Pa3fen XMMUYECKNX HOBOCTEN, CCbINIKN Ha

nonesHble pecypcbl IHTepHETa U T.A.

http://hemi.wallst.ru/ - Xumunsa. O6pa3zoBaTesibHblil CaT A4/19 LUKOSIbHUKOB 1
CTYZEHTOB. DIEKTPOHHbIN YHEOHMK N0 XMMUKN A1 CPEeLHEN LLKO/IbI, NPUTrOAHbINA
[19 UICNOMb30BaHNA Kak B 00bIYHbIX, TAK 1 B CNeunanm3npoBaHHbIX Kaccax, a
TaKXe 15 NOBTOPEHUSA MaTeprana B BbIMYCKHOM K/iacce 1 AN NoAroTOBKU K

3K3aMeHaM. Ha caiiTe ony6avMKoBaH psj NpuUioXeHnii: Tabnuua Mengeneesa,


http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

TabnMLa 3NeKTPOOTPULIATENBHOCTEN 3/1EMEHTOB, 3/1EKTPOHHbIE KOH(UIypaLum

INEMEHTOB N ApP., a TakKXe 3adavyn ANnd CaMOCTOATENNbHOIO PeELLEHNA

METOANUECKWE MATEPUANDBI ANA YUNTENA

MeTofmnyeckoe nocobue Ans yunTens K 3aBepLUéHHON NpeaMeTHOM

nnHUK yuebHnkos O. C. MabpuensaHa u gap. «Xumud. 10 knace», «Xumma. 11
Knacc» :yrnyon. yposeHb / O. C. NabpuensH, V. I'. OcTtpoymos,

C. A. CnagkoB. — M. :llpocselieHne, 2020. — 112 ¢. — ISBN 978-5-09-

076105-5

LNPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbl N PECYPCbI CETW
MHTEPHET
http://school-collection.edu.ru/ - EgMHasa Konnekumns LmMppoBbIX

06pasoBaTe/ibHbIX PECYPCOB


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

