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depepanbHas paboyas nporpamMma no yyedbHomy npeamety «Xumus» (6a30Bblii
ypoBeHb) (NpeaMeTHass 00nacTb  «ECTECTBEHHO-HayuHble NpPeAMeTbI»)  (ganee
COOTBETCTBEHHO - Mporpamma no XMmuu, XMmMmnsa) BKIKOYAET MOACHUTE/IbHYO 3arucKy,
COAepXkaHne 00y4eHUs, niaHvMpyemble pesysnbTaTbl OCBOEHMS MPOrpaMmbl Mo XUMUW,
nnaHupyemble pe3ynbTaTbl, TEMATUYECKOE M1aHNPOBaHME.

[MoACHWUTENbHAA 3anucKa OTpaxaeT obLWye Uennm 1 3a4adum U3YYeHUs XUMuu,
XapaKTepUCTUKY MCUXOMOTMYECKNX MPeAnoCbIIOK K €€ M3Yy4yeHUo 00ydaroLmmucs,
MECTO B CTPYKType Yy4ebHOro nnaHa, a TakKxke Mnoaxofbl K 0TOOpy cofepaHus,
K OMpefeneHuno MNaHWpPyeMbIX pPe3ynbTaToB M K CTPYKType TemaTU4eckoro
NNaHMpoBaHUS.

CofepkaHve 00y4yeHMs  pacKpblBaeT  cofep)KaTeNbHble  JIMHWW,  KOTOpble
npegnaratoTca 414 0643aTe/IbHOr0 M3yYeHUst B KaXKAOM K/acCe Ha YPOBHE CpefHero
o6LLero obpasoBaHus.

[MnaHupyemble pe3ynbTaTbl OCBOEHWA MPOrpaMmbl MO XUMWUW  BK/IHOYatOT
JMYHOCTHbIE, MeTanpeAMeTHble pe3ysnbTaTbl 3a BECb Mepuof 00y4eHMs Ha YpPOBHE
cpefHero o6LLUero obpasoBaHus, a TakXke MpeAMETHble LOCTUMXEHUSA 00y4atoLlerocs
3a KaX/bl rof, 06y4YeHus.

MNOACHUTEJIbHAA SATICKA

[Mporpamma no XMMUM Ha YPOBHE CpedHEero obuiero obpas3oBaHWA pa3paboTaHa
Ha ocHoBe ®PegepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUM
B Poccuiickoin depepaummn», TpeboBaHMI K pesynbTataM OCBOeHMS (efepasibHOM
obpa3oBaTenbHOM MporpamMmmbl  cpedHero obulero o6bpasosaHus (POl COO),
NpefcTaB/ieHHbIX B ®PefepaibHOM rocyAapCTBEHHOM 06pa3oBaTe/lbHOM  CTaHAapTe
COO, ¢ y4yétom KoHuenuun npenogaBaHua y4yebHOro npegmeta  «XUMUSA»
B 0Opa3oBaTe/ibHbIX OpraHn3aumax Poccuiickoin deaepaumm, peasimsyrowmx OCHOBHbIE
obpasoBaTe/ibHble MPOrpaMMbl, W OCHOBHbIX MOJIOKEHUA «CTpaternm pasBuTUs
BOCnuMTaHUA B Poccuiickon dPepepaumm Ha nepuog go 2025 roga» (PacriopsikeHue
MpasuTenscTea P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY NOAXOM0B K pa3paboTke Mporpammbl N0 XUMUKU, K OMNPeaeneHnto 00LLen
cTpaTterv 00y4eHWs, BOCMUTAHUS U Pa3BUTUA 0OyYaloLMXCA cpefcTBamy y4eOHOro
npegmeta  «Xumus»  ana 10-11  knaccoB Ha 6a30BOM  YpOBHE  COCTaBWN
KOHUenTyasbHble nonoxenus ®roc COO o0 B3aMMOOOYCNOBNEHHOCTU  LieNei,
cofepXXaHnsa, pe3ynbTatoB 0Oy4Y4eHMSs W TPeboBaHWMA K YPOBHIO MOArOTOBKM
BbIMYCKHVKOB.

B COOTBETCTBMM C [aHHbIMW TMOJIOKEHUAMM MNporpaMma no Xvmumn (6a3oBblii
YPOBeHb) Ha YPOBHe CpefHero obLero obpasoBaHus:

yCTaHaBNMBaeT 006sa3aTeNlbHOe  (MHBapWaHTHOE) MpeAMETHOe  CcofepyKaHue,
onpefensieT KONMYeCTBEHHbIE U KAYeCTBEHHbIE ero XapakTepUCTUKM Ha KaX4oM aTane
M3yyeHus npegmeTa, npefycMaTprBaeT NPUHUMUMBLI CTPYKTYPUPOBaHWSA COAEPXKaHUA 1
pacnpefeneHns ero rno Knaccam, OCHOBHbIM pasfefiaMm 1 Temam Kypca;



depepanbHaa paboyas nporpamma | Xumuma. 10-11 knaccol (6a30Bblii YPOBEHb)

[aéT NpuMepHoe pacrpegenieHre yyebHbIX 4acoB MO TeMATUYECKUM pasfenam,
PEKOMEH/YET NPUMEPHYHO MOCNeA0BaTeNlbHOCTb M3YYeHUA OTAeNbHbIX TeM Kypca
C YYETOM MEXNPEAMETHbIX M BHYTPUNPEAMETHbIX CBSA3EN, NOrMKM y4ebHOro npoLiecca,
BO3PaCTHbIX 0COBEHHOCTEN 0byyatowwmxcs 10-11 Knaccos;

[AaBT METOAMYECKYID WHTEprpeTaumio Leneil M3ydeHus npeaMeTa Ha YpOBHE
COBPEMEHHbIX  MPUOPUTETOB B  CUCTEMe  CpeaHero  obuwero  obpasoBaHus,
COAEPXKaTeIbHOM XapaKTePUCTUKM MNMaHUPYeMbIX pPe3y/bTaTOB OCBOEHMSI OCHOBHOU
obpa3oBaTeNlbHOM  Mporpammbl  cpeaHero  o6buiero o6pasoBaHWA  (JIMYHOCTHBIX,
MeTanpeaMeTHbIX,  MPeAMETHbIX),  OCHOBHbIX  BWMAOB  Y4YebGHO-MO3HaBATE/IbHOM
OeATeNbHOCTM  06y4aloLlerocs Mo OCBOEHWMIO coAepXaHus npegmeta. o Bcem
Ha3BaHHbIM MO3ULUMSM B MNporpamMmme Mo XMMUW COBMO4EHA MNPEEMCTBEHHOCTb
C (heaepanibHO paboyert NPorpammort OCHOBHOro 06LLiero obpasoBaHWs MO XUMUU
(ans 8-9 knaccoB 06pa3oBaTe/bHbIX OPraHn3aLmii, 6a30Bblii YPOBEHD).

Xumnyeckoe o6pa3oBaHMe, MOMyYaemoe BbIMYyCKHMKaMK 00Le06pa3oBaTe/ibHOM
opraHusaummn, SIBNSETCS HEOTbEM/IEMOM 4acTblo KX 06pa3oBaHHOCTM. OHO CAYXUT
3aBepLialoWyM  3Tarnom peanmsayMnm Ha COOTBETCTBYHOLLEM €My 6a30BOM YPOBHE
K/THOYEBBIX LIEHHOCTEN, MPUCYLLMX LLeNIOCTHOM CUCTEME XUMMYECKOr0 06pa3oBaHus. ITu
LLEHHOCTM KacatoTCsi MO3HaHWS 3aKOHOB MpPUpPOAbl, POPMUPOBAHUSA MUPOBO33PEHUSA K
06Lel Ky/nbTypbl YefoBEKa, a TakXKe 9KOM0rMyeckM OOBOCHOBAHHOIO OTHOLLIEHNS
K CBOEMY 3[l0pOBbl0 WM MNPUPOAHOI cpefde. PeannsyeTcs XMMUYeCKoe 06pa3oBaHue
obyvaloWwmMxcsd Ha YpoBHe cpefdHero o6ulero obpasoBaHWA cpeacTBaMU Y4ebHOro
npegmeTa «XUMUs», COepXaHne 1 MOCTPOEHMe KOTOPOro ornpeaeneHbl B NporpaMme
N0 XMMUWN C YYETOM CMELNDUKN HayKN XUMUK, €€ 3HAYEHUsI B NO3HAHMN NPUPOAbI U
B MarepuasibHOM >XM3HW 06LWecTBa, a Takke C Y4éTOM 0OWMX Uened U
MPVHLUMMNOB, XapaKTepu3yloLMX COBPEMEHHOE COCTOSIHWE CUCTEMbl CPeaHero o6LLero
obpasoBaHus B Poccuiickoii Pefepaumn. Tak, Hanpumep, npu  (POPMUPOBAHNM
coAepXXaHusl npeaMeTa «XUMWsS» YuTeHbl CrefytoLne MOMOXEHUS O creundmke U
3HAYEHMMN HaYKN XUMUW.

XUMUS KaK 3/M1EMEHT CUCTEMbl €CTECTBEHHbIX HayK WrpaeT 0cobyk pofb
B COBPEMEHHOW LMBUAM3aLMA, B CO34aHMN HOBOM 6asbl MaTepuasibHON KynbTypbl. OHa
BHOCUT CBOV BK/ag, B (hOPMMPOBaHMe paLMoHabHOr0 Hay4HOro MbILW/IEHWS, B CO3faHmne
LLeNIOCTHOrO MNpefcTaB/ieHNs 006 OKPYXXaloLEeM MUPe Kak O e4UHCTBE MpupoAbl U
4enoBeKa, KOTOpoe (hOpMUPYETCS B XMMWM Ha OCHOBE MOHWMAHWUA BELLECTBEHHOrO
COoCTaBa OKpY)KatoLLero Mmpa, 0CO3HaHUA B3anMMOCBSA3M MeX/Ay CTPOEHMEM BELLECTB, UX
CBOICTBaMM 1 BO3MOXXHbIMW 06/1aCTSIMU MPUMEHEHMS.,

TecHO B3aUMOMENCTBYA C APYrMMW ECTECTBEHHLIMWM HayKamMu, XUMUSi cTaa
HEOTHEMNIEMOM 4YaCTb0 MUPOBOM Ky/bTypbl, HEOOXOAMMbIM YC0BMEM YCMELLHOro
TpyAa W >KU3HW KaKAOro uneHa obulectBa. CoOBpeMeHHas XMMMS KakK Hayka
cosmaTenbHast, Kak Hayka BbICOKMX TEXHOMOMMIA HarpaBneHa Ha peLleHne rnobanbHbIX
Npo61eM YCTONUYMBOrO PasBUTUSA YEI0BEYECTBA - CbIPbEBOM, SHEPreTUYECKON, MULLLEBOM,
3KO/IOrMYecKoin 6e30MacHOCTM M OXpPaHbl 3[0POBbA.
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B coOTBETCTBMM C 0OLLMMU LLENAMU 1 NPUHLUMNAMU CpefHero obLlero obpasoBaHus
cogepxkaHune npeameta «Xumms» (10-11 knaccbl, 6a30Bbli YPOBEHb WU3YYeEHUS)
OPWEHTUPOBAHO NPEVMYLLECTBEHHO Ha O6LLEKYNbTYPHYIO MOAMOTOBKY 06y4atoLmxcs,
HeoOXoAMMYy0 UM AN BbIpabOTKM MMPOBO33PEHYECKMX OPWEHTUPOB, YCMELUHOMOo
BK/IIOYEHNA B XXM3Hb COLUMYMa, MNPOLO/IKEeHNUA 06pa3oBaHNA B Pas/IMYHbIX 06/1acTsX,
He CBSI3aHHbIX HEMOCPEACTBEHHO C XMMUEIA.

CocTaBnstowumy npeameTa «Xumms» aBstoTCa 6a30Bble Kypebl - «OpraHuyeckas
Xumus» 1 «O6LLAas 1 HeopraHM4Yeckass XMMms», OCHOBHbIM KOMMOHEHTOM COfepXXaHus
KOTOpbIX ABMAKOTCA OCHOBbl 6a30BOM HayKu: CUCTeMa 3HAaHWA MO HEeopraHM4YecKowu
XUMUM  (C BK/IKOYEHMEM 3HAHWA U3 OOLWE XUMWUW) WU OPraHNUYeckom XUMUW.
dopmMupoBaHMe AaHHOW CUCTEMbl 3HAHWU MpPU KU3yYeHUU MpeamMeTa 0becnevmBaeT
BO3MOXHOCTb paCCMOTPEHMWS BCEro MHOrooopasuns BeLEeCTB Ha OCHOBE OOLLMX MOHATUNA,
3aKOHOB 1 TEOPUIA XUMUMW.

CTpyKTypa cofepXaHus KypcoB - «OpraHuyeckasd xumusi» u «O6las 1
HeopraHn4yeckas XnMMms» ChopM1MpoBaHa B NporpamMmMe rno XMMmm Ha OCHOBE CUCTEMHOIO
noaxoda K M3y4yeHUWO Yy4yebHOro MaTepuana W 00YyCNOB/IEHA WCTOPUYECKU
060CHOBaHHbIM Pa3BUTMEM 3HAHWIA Ha OMpefenéHHbIX TEOPETUYECKUX YPOBHAX. Tak,
B KypCe OpraHM4eckon XMMWUW BelLecTBa pacCMaTpuBatoTCA Ha YPOBHE K/1aCCUYEeCKOM
TEopuUn CTPOEHNSA OPraHNYecKNX COeAMHEHNI, a TaKXKe Ha YPOBHE CTEPEOXUMUYECKUX U
3NIEKTPOHHbIX NPeACTaBNeHNiA 0 CTPOEHUN BelllecTB. CBefieHUs 06 nU3y4vaeMbiX B Kypce
BELLecTBax AatoTCA B pasBUTMM - OT YI/eBOAOPOAOB [0 CNOXHbLIX OMONOrMYecKu
aKTUBHbIX COeMHEHWA. B Kypce OpraHW4yecKOMm XWMUU MOSyYaroT pasBUTUE
COPMUPOBaHHbIE Ha YPOBHE OCHOBHOrO 06Lero 06pa3oBaHWsA MNepBOHAYaA/IbHbIE
NPeLCTaBMEHNS O XMMUYECKOM CBS3W, KIACCUPUKALMOHHBLIX MpPU3HaKax BeLLEeCTB,
3aBMCMMOCTM CBOWCTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOI peakLuu.

[Mof HOBbIM YrnOM 3peHMsi B MpeamMeTe  «XuWMus»  6a30BOr0  YPOBHSA
pacCMaTpvBaeTCA  M3Y4YeHHbIW Ha YpOBHe OCHOBHOro 06Lwero 06pa3oBaHUs
TEOpPeTMYeCKNA MaTepuan 1 (HakToNormyeckne CBefEHUS O BELLECTBaX U XUMUYECKOM
peakummn. Tak, B YaCTHOCTK, B Kypce «O6LLas 1 HeopraHMyeckas XnuMms» 00ydaroLmMcs
MpefoCcTaBNsAeTCd  BO3MOXHOCTb  OCO3HaTb 3HAYeHWe MNepuoAMYecKoro  3akoHa
C OBLLETEOPETMYECKMX N METOLO/IOTMYECKUX MO3ULMIA, TNYy6XKe MOHATL UCTOPUYECKOe
M3MeHeHMe (YHKUMIA 3TOr0 3akoHa - OT 06006warolwerd [0 OOBACHALWEN 1
MPOrHO3UPYIOLLEN.

EanHasa cuctema 3HaHWA O BaKHeWLWMX BeLlecTBaX, WX COCTaBe, CTPOEHWUM,
CBOMCTBAX W MPUMEHEHUW, a TaKXKe 0 XUMWUYECKMX peakumsax, UX CYLLHOCTU U
3aKOHOMEPHOCTAX MpOoTekaHus fonosHAeTca B Kypcax 10 n 11 KnaccoB 3feMeHTaMu
COAepPXKaHus, NMEKOLMMU KY/bTYPOSIOMMYECKNIA 1 NPUKNALHOW XapakTep. TN 3HaHUA
CMOCO6CTBYHOT MOHVMAHWUIO B3aUMOCBS3M XUMUW C APYTVMMU HAyKamu, PacKpbIBaKOT eé
PO/b B MO3HaBaTe/IbHOW W MPaKTUYECKOW AeATeNbHOCTM 4YenoBeKa, Croco6CTBYHOT
BOCMUTaHUIO YBXKEHWA K MPOLECcCy TBOPYECTBA B 06/1aCTV TeOpPUU M NPaKTUYECKMX
MPUNOXEHNIA XUMUMW, MOMOraroT BbIMYCKHWUKY OPUEHTMPOBATLCS B 06LLECTBEHHO
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N NINYHOCTHO 3HAYMMbIX NPobemax, CBA3AHHbLIX C XMMUEN, KPUTUUECKN OCMbIC/IMBATb
NH(OPMaLMIO Y NPUMEHATL €& ANS MONO/HEHNA 3HAHWIA, PELUEHNA NHTEeNNEKTYalbHbIX
N 3KCNEepUMEHTa/IbHbIX MCCNefoBaTeNIbCKMX 3afdavy. B uenom copepXxaHue y4yeOHOro
npegmeta «XUMUS» AaHHOTO YPOBHA W3YYEHUS OPUEHTUPOBAHO Ha (POPMMPOBaHME
y 00yuvaroLMXCS MUPOBO33PEHYECKON OCHOBbI AN19 MOHMMaHUS (UNIOCOMNCKNX Maen,
TaKMX KaK: MaTepuasibHOe eOWHCTBO HEeOPraHM4eCcKoro W OpraHuM4yeckoro Mupa,
00YC/MOB/MIEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W CTPOEHUEM, MNO3HaBaeMOCTb
NPUPOAHLIX ABNEHU NYTEM 3KCMEPUMEHTA U PELLIEHNS MPOTUBOPEUMIA MEXIY HOBbIMM
(hakTamn 1 TeopeTUYECKUMU MpPeanocbiIKamn, OCO3HaHWE POIN XUMUU B PeLUeHUM
9KOJIOTUYECKMX Mpo6sieM, a Takxke Mnpobnem cobepexxeHUs 3HEPreTUYeCKMX Pecypcos,
CbIpbs, CO3[laHNS HOBbLIX TEXHOMOMMNIA 1 MaTepuasos.

B nnaHe pelleHns 3afay BOCNUTaHWA, PasBUTUA M coumanmn3aummnm oby4varoLmxcs
MPUHATbIE MPOrpPaMMOin MO XUMWUW NOAX0AbI K ONPeAeNieHNIO CoAepXXaHNa 1 NOCTPOEHNS
npeaMeTa npeaycmMaTpuBatoT (HOPMUPOBAHME YHMBEPCANIbHBIX YYEOHbIX [AeNCTBUNA,
MMeIoLLMX 6a30BOe 3HAYEHME AN1A Pa3/IMYHBIX BUAOB AESATE/IbHOCTU: PeLleHunst npobnem,
Nnoucka, aHanmsa 1 06paboTKN MHHOPMaLMK, HEOOXOAMMbBIX AN MPUOBPETEHNS ONbITa
NPaKTUYEeCKOW U UCCefoBaTeNlbCKOM  AeATeNbHOCTU, 3aHUMatOLLEe BaXXHOE MECTO
B MO3HAHUN XUMUW.

B npakTuke npenogaBaHna XMMNM KakK Ha YpOBHe OCHOBHOIO 06LLEero obpa3oBaHums
TaK 1 Ha YPOBHE CpefHero o6Liero obpasoBaHus, Npy onpeaeneHun cogepKarTe/bHOM
XapaKTEPUCTUKN  Lene  Wn3yvyeHuss nNpeameTa  HarpaB/ieHUEM  MepBOCTENEHHON
3HAYNMMOCTKN TPaAULNOHHO NPU3HAETCH (POPMMPOBAHME OCHOB XMMWYECKOM HayKWN Kak
061aCcTN COBPEMEHHOIO €CTECTBO3HaHWSA, NPaKTUYECKON AeATeIbHOCTU YeNoBeKa U Kak
O[JHOr0 U3 KOMMOHEHTOB MMPOBON Ky/NbTypbl. C METOAMYECKON TOUKM 3PEHUS TaKOW
NOAXO[ K ONPeAeneHunto Lenen n3yyeHns npeamerta aBaseTca BrosiHe onpasaaHHbIM.

CornacHo faHHOW TOYKe 3peHUs rNaBHbIMU LEeNAMU U3yUeHNs rnpeameta «XUuMms»
Ha 6a30B0M ypoBHe (10-11 K/.) ABNAKOTCA:

(hopMUPOBaHNE CUCTEMbI XMMUYECKMX 3HAHUMA KakK BaXKHEWLLE COCTaBNAHOLLIEN
€CTeCTBEHHO-Hay4YHON KapTUHbI MMpa, B OCHOBE KOTOPOW NeXaT K/IHOUEBbIE MOHATUS,
(hyHOaMeHTaNbHblE 3aKOHbl WU TEOPMU XMMUMK, OCBOEHME fA3blKa HayKW, YCBOEHME U
MOHUMaHME CYLIHOCTN [OCTYMNHbIX 00600LWEHNA MUPOBO33PEHUYECKOr0 XapaKkTepa,
O3HaKOM/IEHME C UCTOPUEN NX Pa3BUTUSA N CTAHOB/EHNS;

(hopMUpoBaHNE W pas3BUTME MPeACTaBNEHUA O Hay4HbIX MeToAax MO3HaHWA
BELLECTB W XMMMUYECKMX peakuuin, HeobXoAMMbIX ANA MPUOBPETEHNA YMEHWUI
OPUEHTMPOBATLCS B MUPE BELLLECTB Y XMMUYECKUX ABMIEHWNIA, UMEIOLLIMX MECTO B MPUPOJE,
B MPaKTUYECKOM M NOBCEAHEBHOW XU3HW;

pasBUTE YMEHWUA W CroCOO0B AeATEeNIbHOCTW, CBA3aHHbLIX C HaO/MOAEHUEM W
O0ObACHEHMEM XMMWYECKOTO 3KCMepuUMeHTa, COob6MaeHeM MpaBus  6e30nacHOro
0bpalLleHNs ¢ BeLecTBaMu.

Hapsgy C aTuMm codepxkaTenbHasi XapakKTepucTuka uene M 3agavy U3yyeHus
npegMeTa B nporpaMmme rno XMMmnm yTo4HeHa 1 CKOPPEKTNPOBaHa B COOTBETCTBUN
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C HOBbIMW MpUOpUTETaMW B CUCTEME CpeaHero obuiero obpasosaHus. CerogHs
B NpenojaBaHn XMMUU B OO/bLUEA CTENeHW OTAAETCA MPeAnoyvTeHVe MPaKTUYEeCKOM
KOMMOHEHTE COAepXKaHus 00y4eHusi, OPMEHTUPOBAHHOW Ha MOArOTOBKY BbIMYCKHMKA
OoLLe0bpa3oBaTe/lbHON  OpraHu3auun,  BMafetollero  He Habopom  3HaHWA, a
(PYHKLMOHA/IbHOW TPaMOTHOCTbIO, TO €CTb Ccnocobamm U YMEHUAMWU aKTUBHOIO
MOly4YeHUs 3HAHUIA Y MPUMEHEHUA UX B PeasibHON XXU3HW A/ PELLEHUNA NMPaKTUYeCKNX
3ajau.

B aToii CBA3M MpU M3yyeHUU nNpeaMeTa «XUMUS» [OMUHUPYHOLLEe 3HayeHue
NpUoGpeTatoT Takue Lenn 1 3agaun, Kak:

afantaumsa obydvarowmxcs K YCMoBUAM AMHAMUYHO pa3BMBatOLLErocs Mupa,
(hopMMpoBaHNE NHTENNEKTYya/lbHO PasBUTOM IMYHOCTKU, rOTOBOW K CamMo0o6pa3oBaHuto,
COTPYZAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHBIX PeLLeHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaUMsIX, CBA3aHHbIX C BELLECTBAMM U UX MPUMEHEHWEM;

(hopmMmpoBaHue y 06yHatoLLMXCA KNHOYEBbIX HaBbIKOB (K/THOUEBbIX KOMMETEHLNIA),
MMEOLWNX YHMBEPCA/IbHOE 3HAYeHWe NS Pa3/IMyHbIX BUAOB [eATENIbHOCTU: peLLeHus
npobnem, noucKa, aHa/msa U 00paboTKM  MH(opmauun,  HeobXo4UMbIX
0151 NPMOBPETEHNA ONbITa AeATeNIbHOCTU, KOTOpas 3aHUMaeT BaXKHOE MECTO B MO3HAHWM
XUMUK, a TaKxkKe NS OUEHKM C NO3nUMIA 3KONOrmyeckor 6e30mnacHOCTM Xapaktepa
B/IMSHNA BELLECTB UM XMMWUYECKMX MPOLLECCOB Ha OpraHuM3M 4YenoBeka M MPUPOLHYHO
Cpeay;

pasBUTUE MO3HABATE/IbHbIX WHTEPECOB, WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMoOCO6HOCTEN 00yyvaroLMXCa: CNOoCOOHOCTM CaMOCTOATENIbHO MPUOBpeTaTb HOBble
3HaHMS MO XMMUU B COOTBETCTBMU C XXW3HEHHLIMU MOTPEBGHOCTAMMU, MCMOMb30BaThL
COBPeMEHHbIe MHPOPMALMOHHbIE TEXHONOMMW A1 MOMCKA 1 aHan3a y4ebHOM 1 Hay4HO-
NoNynAPHOM MH(OPMaLMM XUMUYECKOTO COAEPKAHNS;

(hopmMmpoBaHMe M pas3BUTME Y 00YyYarOLLMXCA acCoLMaTUBHOIO U NOrMYecKoro
MbILL/IEHNS, HAONOAATENIbHOCTM, COOPaHHOCTK, AaKKypaTHOCTW, KOTOpble OCO6EeHHO
HeoOX0AMMbl, B 4YaCTHOCTW, NPV MNJAHUPOBaHUM W MPOBEAEHUM XMMUYECKOTO
9KCMNEPUMEHTA;

BOCMNUTaHME Y 06y4atoLmxca yoexKaéHHOCTU B 'yMaHUCTUYECKOW HamnpaB/ieHHOCTYH
XUMUK, €€ BaXHOW PpONM B pPelleHnMn rnobanbHbIX MNpobnem  paunoHanbHOro
NPUPOLONOb30BaHNSA, MOMOMIHEHUA  3HEPreTUYECKUX PecypcoB W COXPaHeHus
NPUPOAHOro pPaBHOBECWUSA, OCO3HAHUS HeoOXOAUMOCTW  GEpeXXHOro  OTHOLLUEHWS
K npupofde W CBOeMYy 3[0POBblD, a TakXke MPUOOPETEHNA OMbiTa WCMOb30BAHUA
MOMYYEHHbIX 3HAHWI AN NPUHATUA TPaMOTHBIX PELLUEHUA B CUTyauusaX, CBA3aHHbIX
C XMUYECKUMU SIBNIEHUAMM.

Llenv 1 3agaun  m3yyeHus npegmeta «XuUMus»  NOAYYMIM  MOAPOOHYHO
METOANYECKYIO WHTepnpeTaumio B pasgene «[lnaHWpyemble pe3y/bTaTbl OCBOEHUA
nporpaMmmbl MO0 XMMUW», 6narogaps Yemy obecrneyveHO YETKOe MpefcTaB/ieHNe O TOM,
Kakue 3HaHWA M YMeHUS MMEKT TMpsAMOe OTHOLUEHVE K peasim3auumn  KOHKPETHOM
Lenn.
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B yyebHOM nnaHe cpefHero o6Llero obpasoBaHUst npeamet «XuMus» 6a30BOro
YPOBHS BXOAMT B COCTaB NPeAMETHOM 061aCcTN «ECTECTBEHHO-HAYYHbIE NPEAMETbI».

OO6LLEee YNCN0 YacoB, PEKOMEHOBAaHHbLIX ANA W3YYEHUS XUMUM - 68 YacoB:
B 10 knacce - 34 yaca (1 yac B Hegento), B 11 knacce - 34 yaca (1 yac B HeZento).
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COOEP>XAHWE OBYUEHWAL

10 K/T1ACC

TeopeTUUeCcKMe 0CHOBbI OPraHMYecKon XMMmm

MpeameT OpraHMYecko XUMWUW: €€ BO3HUKHOBEHWE, PasBUTME W 3HAYEHUE
B MOMYYEHUN HOBbIX BELUECTB U MaTepuanoB. Teopusi CTPOEHMSI OPraHUYECcKMX
coefimHeHniAi A.M. ByTnepoBa, eé OCHOBHble MONMOXeHWS.. CTPYKTYpHble (OPMYy bl
OpraHMYecknx BelLlecTB. TOMOMOrus, M3omepus. XUMUUEcKast CBSI3b B OPraHUYECcKMX
COEAMHEHMSAX - OAVHAPHbIE U KPaTHbIE CBA3M.

MpeactaBneHne 0 KnaccudMKaumMnm OpraHMYeckux BellecTB. HomeHKnatypa
OpraHMYecKMx CoeauMHEHWI (cMcTeMaTyeckas) U TPUBMATbHbIE Ha3BaHWS BaXKHEMLLIMX
npeAcTaBUTENeli KNacCoB OPraHNYecKUX BeLLECTB.

JKcnepuMeHTa/IbHble METOABI N3YUYeHNS BELLLECTB 1 UX NPeBpPaLLeHNA

O3HaKoM/IeHMe C 06pa3LjaMi OpraHMYecKmX BELLLECTB 1 MaTepuanamm Ha UX OCHOBE,
MOJENVMPOBaHNEe MOJIEKY/l OPraHUYecKMX BELLEeCTB, HabNKOJeHne U OMNUCaHKe
[EMOHCTPALIMOHHBIX OMbITOB MO NPEBPALLEHNIO OPraHUYECKNX BELLLECTB NPY HarpeBaHnm
(nnaBneHune, 06YrNMBaHNE U TOPEHNUE).

Yrnesogopozbl

AJIKaHbI: COCTaB M CTPOEHMe, rOMOJIOrMYeCKUin psaa. MeTaH 1 aTaH - npocTenLne
NpeAcTaBUTENN a/lKaHOB: (M3MYECKME U XUMUYECKME CBOMCTBA (peakuun 3aMeLLEeHNs U
ropeHns), HaxoXaeHue B NPUPOJE, NoMyyYeHne N NPUMEHEHNE.

AJIKEHbI: COCTaB M CTPOEHWE, TOMOMOrNMYECKUA psaf. ITUIeH W NPOMNWIEH -
npocTeiLne npeacTaBUTeNN ankeHoB: (DM3MYECKMe U XMMUYECKME CBOMCTBA (peakumm
rMAPUPOBaHNS, Ta/IoOreHNPOBaHUs, ruaparaumMm, OKUCNEHUA W NONUMepu3auunn),
nosiyyeHne 1 NpUMeHeHue.

AnkaaveHbl: OyTtagueH-1,3 ©n  wmeTunbytagueH-1,3: CTPOEHWe, BaXHelLIne
XUMUYECKME CBOMCTBa (peakuusi nonuMepusaumn). [lonyyeHWe CUHTETUYECKOTO
KayuyKa 1 pesuHbl.

ANKUHbI: COCTaB M OCOBEHHOCTM CTPOEHWUS, TOMOSIOTMYECKUIA psd. ALETUNIEH -
NPoCTENLINIA NPeACTaBUTENb a/IKUHOB: COCTaB, CTPOEHUE, (U3NYECKME U XUMUYECKME
CBOCTBa (peakuuMn ruapupOBaHWA, TraloreHNpPoOBaHUA, ruapaTaunn, TropeHus),
nosilyyeHne 1 NpUMeHeHue.

ApeHbl. beH30n: cocTaB, CTPOEHNE, (IM3NYECKME N XMMUYECKME CBOMCTBA (peakuun
rafloreHMpoBaHNA W HUTPOBAHMA), MNOMAY4YeHWE W TMPUMeHeHWe. Tonyon:. CocTas,
CTPOEHMe, (IM3NYECKME W XMMUYECKMEe CBOWCTBA (peakuun ranoreHupoBaHus |
HUTPOBaHWA), MNOJMy4YeHne U MpUMeHeHne. TOKCUMYHOCTb apeHoB. [eHeTnyeckas CBS3b
Mexxay Yrnesofopofamu, NpuHagexxallmmm K pasnmyHbiM Knaccam.

1 KypcMBOM B TeKCTe Bblfe/eHbl 3/IEMEHTbI COAepXaHusi Yy4yeOHOro Mmartepuana, KOTOpPblE MW3y4yatoTcs
B 03HAKOMWUTENbHOM MJilaHe M He BK/HOYAKOTCHA B COCTaB MpPeAMEeTHbIX pesynbTatoB ocBoeHusa POIM COO
Ha 6a30BOM YPOBHE.
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[MpupoAHble UCTOYHMKK YrNeBogopoaoB. MpupoaHbIi ra3 1 NonyTHblIE HETAHbIE
rasbl. HedoTb 1 eé npomcxoxaeHne. Cnocobbl NepepadboTKM HEPTU: NEPeroHKa, KPEeKNHI
(TEPMUYECKNIA, KaTaIMTUYECKUIA), Nuponmn3. TpoayKTbl NepepaboTku HegphTn, UX
NMPUMEHEHNE B MPOMBILIEHHOCTU N B ObITy. KaMeHHbI yronb M MpoayKTbl €ro
nepepaboTKum.

AKCMNepMeHTa/IbHble MeTOAbI U3YYEHUS BELLLECTB U X NPeBpaLLeHNA

O3HaKoM/IeHMe ¢ 06pasLamm niacTMacc, KayyykoBs M pe3nHbl, Koniekuumn «Hetb»
N «YTonb», MOAENMPOBaHMe MOJEKYN Yr/N1eBOAOPOA0OB U TafloreHonpPon3BOLHbIX,
NpoBeAeHre MPaKTUYEeCKOW paboTbl: MOyYeHVe 3TUIEHA U U3YUeHWe ero CBOMCTB.

PacuyéTHble 3aga4um

BbluncneHns no ypaBHEHNIO XMMUYECKOW peakumum (Maccbl, 06bEMa, KonmyecTea
MCXOAHOI0 BelecTBa WM MPOAYKTa peakuuMuM MO M3BECTHbIM Macce, 00bEMy,
KO/INYeCTBY OHOr0 M3 UCXOAHbIX BELLECTB WX NPOLYKTOB peakLmn).

Kucnopogcogep kawime opraHmyeckue coeiMHeHUs

[MpeaenbHble 0AHOATOMHbIE CNUPTLI. MeTaHON 1 3TaHO/: CTPOEeHUe, (hn3nyecKne u
XUMUYECKME CBOMCTBA (peakuuMm C aKTUBHbIMW MeTa/laMu, rasoreHoBoAopoAamu,
ropeHue), nNpumMeHeHne. BoOopoaHbIE CBS3M MeEXAY MOJSIEKYyNaMu CnupToB. [encreue
MeTaHO/1a 1 3TaHO0/1a Ha OpPraHn3m YesioBeka.

MHOroaToMHble CNUPTbI. DTUMEHTIMKOMb U TNIMLEPUH: CTPOEHUE, (hU3MYECKMEe U
XUMUYECKME CBOWCTBA (B3aMMOAEWCTBME CO LLEMOYHbIMU MeTal/lamMn, KayeCcTBEHHas
peakuMsi Ha MHOroaTOMHbIe CUPTbI). [elcTBMe Ha OpraHn3m 4Yenoseka. MNMpumeHeHKe
FNALEPUHA U STUNEHTINKONS.

®eHOoM: CTPOEHUE MONEKY/IbI, (PU3NYECKME N XUMUYECKINE CBOMCTBA. TOKCUYHOCTb
(peHona. MNpumeHeHne deHona.

Anbaernabl U KETOHbl. Popmanbaerug, auetanbierua. CTpoeHue, Qusnyeckme u
XUMUYECKME CBOWNCTBA (peakuuMnm OKWUCNEHWS W BOCCTaHOB/IEHUS, KayeCTBEHHbIE
peakuunu), nonyyeHe 1 NPUMeHeHNe.

ALETOH: CTPOeHME, (DU3NYECKME U XUMUYECKME CBOWCTBA (peakuun OKUCNEHWUS U
BOCCT@HOB/NEHNSA), NOMYYEHNE U MPUMEHEHKE.

O[HOOCHOBHbIE MNpeaesibHble KapboHOBble KWUCNOTbl. MypaBbMHas M YKCYCHas
KNCNOTbI: CTPOEHME, (PU3NYECKME N XMMUYECKMe CBOMCTBA (CBOCTBa, 00LMe AN Knacca
KMUCNOT, peakuus aTepudmkauun), nonyyveHne w npumeHeHne. CTeapuHoBas U
O/TleMHOBasA KNCNOTbI KaK MpeAcTaBuUTeNN BbICLUMX KAPOOHOBbLIX KMCNOT. Mblfia Kak conu
BbICLUMX KaPOOHOBbIX KUC/OT, UX MOKOLLEE ENCTBME.

CnoxHble aMpbl Kak Mpom3BOAHblE KapOOHOBLIX KMCMOT. MAPON3 COXKHbIX
ampos.. XKnpbl. MapPoNN3 XXMPoB. MNMpUMeEHeHNE XNPOB. BUoornyeckas posb XMUPOB.

Yrneeofbl: cocTaB, Knaccuukauus yrnesogoB (MOHO-, AM- WU MNonucaxapufpl).
["10KO03a - NPOCTEMLLNIA MOHOCaXapug: 0COBEHHOCTM CTPOEHUS MOJIEKY/IbI, (DU3NYECKME
N XMMUYECKMe CBOMCTBa (B3ammogeicteme ¢ rugpokemaom meau(l), oKucneHume
aMMMaYyHbIM PacTBOPOM okcuaa cepebpa(l), BoCcCTaHOB/EHME, BPOXKEHME [NHOKO3bI),

10
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HaxoXeHne B Npupoge, NpuvMeHeHve, buonornyeckas posib. PoTocnHTe3. PpyKTo3a
KaK U30Mep r/IHOKO3bl.

Caxapo3a - npeAcTasuTeNb AUcCaxapuaos, TMAPOIN3, HAXO>KAEHWe B NPUPoLe U
MPMMeHeHMe.

Kpaxman u uennonosa Kak npupogHble nonumepbl. CTpoeHMe Kpaxmana K
Lenntonosbl. Pr3nyecKne U XMMUYECKME CBOMCTBA KpaxmMana (rMaponns, kauecTBeHHas
peakLums ¢ NOAoM).

AKCNepMeHTa/IbHbIe METOAbI M3YUYeHUS BELLECTB U UX MPeBpaLLeHNi

[MpoBeaeHve, HabNIOAEHME W OMWCaHWE [EMOHCTPALMOHHBLIX OMbITOB: rOpeHue
CMMPTOB, Ka4eCTBEHHbIE PeakLMm OJHOATOMHbIX CMPTOB (OKMCNEHME 3TaHOMa OKCUAOM
meau(l)), MHOroaTOMHbIX CrMPTOB (B3aMMOLENCTBME TNULEPUHA C TUAPOKCUAOM
mean(I)), anbaernaos (OKUC/EHME aMMMadyHbIM PacTBOPOM oKcupa cepebpa([) w
rmgpokcmgom  megu(l), B3aMMOAEWCTBME  Kpaxmana C  MOAOM), NpOoBefeHue
NPaKTMYeCKoW paboTbl: CBOMCTBA pacTBOPa YKCYCHOW KMUCNOTbI.

PacuyéTHble 3aga4um

BbluncneHns Mo ypaBHEHUIO XMMMWYECKON peakummn (Maccbl, 00bEMa, KOMMYecTBa
MCXOAHOI0 BeLecTBa WM MNPOAYKTa peakuum Mo W3BECTHbIM Macce, 0O0bEMY,
KO/INYeCTBY OZHOr0 M3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakLuun).

A30TcofepyKallne opraHM4ecKme CoeanNHEHS

AMUHbI. MeTUnaMuUH U aHWINH: COCTaB, CTPOEHMe, (DU3NYECKME N XUMUYECKUE
cBoncTBa (ropeHvie, B3aumMoaecTBI1e C BOLOW W KACNOTaMMm).

AMVHOKMCNOTbl KaK aM()OTEpPHblE OpPraHWYeckme CoeauHeHust. Pusnyeckme u
XUMUYECKME CBOMCTBA aMMHOKUCIOT (Ha npumMepe ramumHa). bronornyeckoe sHayveHme
aMUHOKUCOT. MenTuabl.

Benkn Kak npupoAHble  BbICOKOMOMEKYNAPHbIE  COeMHeHUsA.  lepBUYHas,
BTOPUYHAsA N TPETUYHaA CTPYKTypa 6enKoB. XUMUYECKMe CBOMCTBA OEMKOB: MMAPONn3,
AeHaTypauusi, Ka4ecTBEHHbIE peakLmn Ha 6enku.

JKcnepuMeHTa/IbHbIe METO/bl M3YUeHNs BELLLECTB M UX NPeBpPaLLeHI
HabntofeHne 1 onucaHne AeMOHCTPALMOHHbIX OMbITOB: [AeHaTypaums 6enkoB
MpW HarpeBaHuK, LBETHbIe peakLn 6eNKoB.

BbICOKOMONEKY/ISIPHbIE COEAVHEHNS

OCHOBHble TMOHATUA XUMWUW  BbICOKOMOMNEKY/IAPHLIX  COEAVHEHUIA:  MOHOMEP,
nosMmep, CTPYKTYPHOE 3BEHO, CTEMEeHb NOMNMepPM3aLMmn, CPeaHsAs MONEKyspHas mMacca.
OCHOBHble METO/lbl CMHTE3a BbICOKOMOMEKY/IAPHbIX COEAMHEHWNIA - MOAMMepU3aums wn
NOSIMKOHAEH LS.

MnacTmaccbl (MOAMSTUNEH, NONUNPONWUIEH, NOMMBUHUAXNOPWUA, NOAUCTUPON).
HaTypaibHbll X CUHTETUYECKME Kayyykn (ByTaaueHOBbIA, XIOPOMPEHOBLIA U
M30MPEHOBbLIN). BONokHa: HaTypanbHble (X10MOK, LIEPCTb, LWEMK), WCKYCCTBEHHbIE
(aueTaTHOE BOMOKHO, BICKO3a), CUHTETUYeCKMe (KarnpoH 1iaBcaH).



depepanbHaa paboyas nporpamma | Xumuma. 10-11 knaccol (6a30Bblii YPOBEHb)

JKcnepuMeHTa/IbHble METO/bl M3YUeHWS BELLLECTB M UX NPeBpPaLLeHI
O3HaKoM/eHVe ¢ 06pasLiamn NPUPOAHbLIX 1 UCKYCCTBEHHBIX BOMOKOH, MiacTMacc,
Kayu4yKOB.

MeXXnpeaMeTHbIe CBSA3W

Peanunzaumsa MeXnpeameTHbIX CBS3ed MpU  M3YUYEHWM OPraHMYEeCcKOm XuMuu
B 10 Knacce OCYLLECTBNAETCA Yepe3 MCMOb30BaHME Kak 06LLMX eCTECTBEHHO-HAYUHbIX
MOHATWI, TaK W MOHATWIA, SBMASKOWMXCS CUCTEMHBIMA ANA OTAENbHbIX MPEeAMETOB
eCTEeCTBEHHO-HAY4YHOr 0 UMKNa.

OG6LLKMe eCTECTBEHHO-HaYYHbIE MOHATUS: SBNEHWE, Hay4HbIl (haKT, FTMNoTe3a, 3aK0H,
Teopwsl, aHann3, CUHTe3, KnacCuUuKaums, NepuoanyHoCTb, HabnoaeHe, U3MePEHNE,
3KCMEPUMEHT, MO/le/IMPOBaHMe.

du3nKa: mMaTepus, SHeprusl, Macca, aTtom, 3N1eKTPOH, MOMEKYNa, 3HepreTUUYECKuni
YPOBEHb, BELECTBO, Tefo, 00bEM, arperatHoe COCTOSHME BELLUECTBa, (hU3NYECKMe
BE/TMYMHbI N eAVHULIbI UX U3MEPEHNSI.

Buonornsa: Knetka, opraHusMm, 6uocepa, OOMeEH BeLLECTB B OpraHu3Mme,
(hOTOCMHTE3, B1OMOrMYECKN aKTUBHbIE BELLIECTBA (6ENKN, YINEBO/bI, XXUPbI, PEPMEHTbI).

eorpacmsi:  MUHepanbl, FOPHble MOPOAbl, MOMe3Hble WUCKOoMaemble, TOMAMBO,
pecypcsl.

TexHONorua: nuieBble NPOAYKTbl, OCHOBbI PaLWOHANILHOTO MUTaHUS, MOOLLME
CpPeACTBa, NEKAPCTBEHHbIE N KOCMETUYECKMNe npenapaThbl, MaTepuasbl U3 UCKYCCTBEHHbIX
N CUHTETMYECKMX BOMOKOH.

11 KN1ACC

TeopeTnyeckume 0CHOBbI XMUN

XUMUYECKUA 3nemMeHT. ATOM. AApO atoma, M30TOMbl. J/IEKTPOHHas 060/104Ka.
DHepreTuUYeckmMe YPOBHM, MNOAYPOBHWU. ATOMHble opbutanu, S-, p-, d- 3M1EMEHTbI.
OC06eHHOCTU pacnpeaenieHns 3N1eKTPOHOB MO OpOUTaNISIM B aTOMax 3/1eMEHTOB MepBbIX
YeTbIPEX NEPUOLOB. DNEKTPOHHASA KOH(UIypaLmsa aTOMOB.

[Mepvoanyecknii 3akoH 1 [lepuognyeckass CUCTEMa XUMWYECKMX 3M1EMEHTOB
OWN. MeHpeneesa. CBA3b NEpuoAMYECKOro 3akoHa W [lepnoguyeckoin CUCTEMb
XUMUYeCKNX anemeHToB [./1. MeHfeneeBa ¢ COBPEMEHHOIN Teopueil CTPOEHNA aTOMOB.
3aKOHOMEPHOCTM M3MEHEHUA CBOMCTB XUMWYECKUX 3MIEMEHTOB M 06pasyembIX VMU
MPOCTbIX M C/IOXKHbIX BELLECTB MO rpynnam v nepuogam. 3HayeHue MNepuoamyeckoro
3aKOHa B pa3BUTUM HayKW.

CTpoeHMe BeLeCTBa. XUMMUYECKas CBA3b. Buabl XMMU4Yeckoi cBA3n (KoBasieHTHas
HenossipHas W MonsdpHasd, WOHHasA, MeTasimyeckasd). MexaHu3smbl  06pa3oBaHUA
KOBa/IEeHTHOM XMMUYeCKON CBA3M (0OOMEHHbIA M AOHOPHO-aKUEeNTOpHbIin). BogopoaHas
CBA3b. BanieHTHOCTb. IneKTpooTpuuaTesibHOCTb. CTeneHb OKUCNIEHUS. VIOHbI: KaTUOHBI
N @HWOHDI.
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BellecTBa MOMIEKYNAPHOTO N HEMOJIEKYNAPHOINO CTPOEHUs. 3aKOH MOCTOAHCTBA
COCTaBa BeLlecTBa. TUMbl KPUCTa/IIMYECKNX PELIETOK. 3aBUCMMOCTbL CBOMCTBA BELLECTB
OT TUMa KPUCTa/INIMYECKOW PELLIETKM.

[MoHATWE 0 AUCMEPCHBIX CUCTeMaXx. VICTUHHbBIe 1 KonnonaHble pacTBopbl. MaccoBas
[0 BeLLlecTBa B pacTBOpe.

Knaccugumkauma HeopraHMYecKux coefuHeHnin. HoMmeHKnaTypa HeopraHuyecKmnx
BelecTB. [eHeTnyeckad CBA3b  HeOpraHWYeckuUX BELUECTB,  NpUHaA/IeXalmnx
K pas3/IMyHbIM Knaccam.

Xumnyeckas peakums. Knaccumkauyms XMMUYECKMX peakumii B HeOpraHU4ecKoi
N OpraHU4Yeckom XMMUW. 3aKOH COXPaHEeHWs MacCbl BELLEeCTB, 3aKOH COXPaHeHUs K
NpeBpaLLEeHNs IHEPTUN NMPU XUMUYECKUX PeakLusX.

CKOpOCTb peakuun, €€ 3aBUCMMOCTb OT pas/inyHbIX (hakTopoB. Ob6paTVMble
peakumn. XnmMmn4yeckoe paBHoBecue. PaKTopbl, BANAKOLLME HA COCTOAHME XMMUYECKOrO
paBHoBecus. [MpuHUKMN Jle LLaTtense.

AnekTponutuyeckas auccoumaums. CunbHble M cnabble anekTpoiuTel. Cpepa
BOAHbIX paCTBOPOB BELLECTB: KMC/as, HermTpasbHas, wenoyHas. MoHATve 0 BOJOPOAHOM
nokasaTene (pH) pacTeopa. Peakuun MOHHOrO obmMeHa. MMaponM3 HeOpPraHWYecKmx u
OpraHn4YecKux BeLLecTB.

OKMCNNTENbHO-BOCCTaHOBUTEIbHbIE  peakumn. TToHATMe 00  3f1eKTponmse
pacnnaBoB MpacTBOPOB COMeil. MNpUMEHEHVE 3NEKTPOAM3A.

AKCMNepMeHTa/IbHbIe MeTOAbI U3YYEHUS BELLLECTB U NX NPeBpaLLeHNn

OemMoHcTpauna Tabnuy «llepuognyeckas CUCTEMA XUMUYECKUMX  3/IEMEHTOB
OW. MeHfeneesa», n3yyeHve MoOenend KPUCTaIMYECKMX PeLuEToK, HabnoaeHue
N ONucaHue AeMOHCTPALMOHHBLIX M NabopaTopHbIX OMbITOB (pas3foXeHue nepokcuaa
BOZOpPOJa B MPUCYTCTBUM KaTasM3aTopa, OnpefeneHne cpedbl pacTBOPOB BELLECTB
C MOMOLLBIO YHMBEPCAIbHOrO WMHAMKATOPa, peakumy WMOHHOro 06MeHa), MpoBefeHue
NpakTU4Yeckon paboTbl «BansHMe pasivyHbIX (DAKTOPOB HA CKOPOCTb XUMWYECKOM
peakumm».

PacuyéTHble 3aga4uu
Pacyétbl N0 ypaBHEHUAM XUMWYECKMX peakuuid, B TOM Yucrie TepMOXUMUYECKNe
Pacy€Thbl, PacyeThbl C UCMOb30BaHNEM MOHATUA «MaCcCoBas [0NS BELLEeCTBa».

HeopraHunyeckas xmmms

HemeTannbl. onoxeHne HemeTaIoB B [1epnoanyeckoil CUCTEME XUMUYECKMX
anemeHToB .M. MeHzeneeBa 1 0COGEHHOCTU CTPOEHMS aTOMOB. PU3MYeCKMe CBOMCTBA
HemeTan/lIoB. ANNOTPONMA HemeTanioB (Ha MpuMMepe Kucnopoga, cepbl, docdopa u
yrnepoga).

XUMUYECKMe CBOMCTBA BaXKHEMLLUMX HemeTannoB (rasoreHoB, Cepbl, asoTa,
(hocthopa, yrnepofa M KPpeMHUS)) U UX COeAMHEHWUA (OKCWAOB, KWUCMIOPOACOAEPXKaLLMX
KNCNOT, BOAOPOAHbIX COEANHEHWIA).

[MpUMeHeHNe BaXKHENLLNX HEMETa/II0B N UX COEUHEHWA.
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MeTtannibl.  MonoxeHne MeTannoB B [lepuogMyecKoin CUCTEME  XMMUYECKMX
anemeHToB .M. MeHaeneesa. OCOGEHHOCTU CTPOEHMS 3/IEKTPOHHbLIX 060/104eK aTOMOB
metannoB. O6wme  (m3mMyeckme  cBocTBa  MeTanioB.  CnjaBbl  METasI/OB.
ANEKTPOXMMUYECKNIA PAL HaNPSXKEHWIA METaIIOB.

XMMUYECKNe CBONCTBA BXKHEMLLIMX MeTa/II0B (HaTpUiA, Kasinii, KaibLUMIA, MarHui,
ATIOMUHUIA, LUHK, XPOM, Xene30, Mefb) U UX COeAMHEHWIA.

O6Lwme cnocobbl nony4veHns metannoB. MeTannyprua. Kopposus meTansos.
Cnocobbl 3aWyTbl 0T KOpPo3uun. MNpruMeHeHre METaI0B B ObITY U TEXHUKE.

SKcneprMeHTasIbHble METO/lbl U3YUYEHNS BELLIECTB U UX MPeBpaLLIeHNIA

N3yueHne Konnekumm «MeTannbl U CnnaBbl», 06pasLOB HEMETANOB, pPeLleHue
9KCMEPUMEHTA/bHbIX 3aday, HabMoAeHWe U OMUCaHME AEMOHCTPALMOHHLIX U
NabopaTopHbIX OMNbITOB (B3aMMOAENCTBME MMAPOKCU A a/IFOMUHMS C pacTBOPaMK KUCIOT
M LLENoYeit, KaueCTBEHHbIE PeaKLMM Ha KaTUOHbI META//OB).

PacuyéTHble 3aga4m

PacuyéTtbl Maccbl BellecTBa WM 00bEMA ras3oB MO W3BECTHOMY KO/IMYECTBY
BELL,eCTBa, Macce WM 06bEMY O4HOr0o 13 y4acTBYHOLMX B pPeakuUn BELLECTB, pacyéThl
Maccbl (06bEMa, KOMMyecTBa BeLLEeCTBa) NPOLYKTOB peakuuu, eciivi O4HO U3 BELLECTB
NMEET NMpumecHu.

XUMUSA U XKN3Hb

Ponb Xummm B 06ECNEYEHUMN 3KOMOrMYECKON, SHEPreTUYeCKOn W NULEBON
6e30nacHOCTK, pPa3BUTUN MeANLUMHBI. [TOHATME 0 HayYHbIX MeToAax NO3HaHWA BELLECTB
N XUMNYECKNX PeakLIA.

MpeactaBneHnss 06 0OWMX Hay4YHbIX MPUHLMMNAX MNPOMbILLIEHHONO MNOMYYeHNUs
BaXKHEMLLUNX BELLIECTB.

UenoBek B MMpe BELLECTB 1N MaTepUasioB: BaXKHeWLLME CTPOUTE/IbHbIE MaTepuassbl,
KOHCTPYKLUMOHHbIE  MaTepuasibl,  Kpacku,  CTeKNo,  Kepamuka, maTtepuansl
AN 3NEKTPOHUKN, HaHOMaTepPUasbl, OpraHNYecKmne N MMHepasbHble Ya06pPeHus.

XUmMna N 300p0OBbE  YenoBeka: MpasBuia  WUCMOMb30BaHUA  NEKapCTBEHHbIX
npenapaToB, MpaBuna 6e30nacHOro MCMosb30BaHWUA MpenapaTtoB ObITOBOM XMMUK
B MOBCEAHEBHOI XXMU3HM.

MexXnpeaMeTHble CBA3N

Peanuaaums MexXnpeameTHbIX CBs3eli NMpu U3yyeHUU o6LLeld U HeopraHM4ecKoi
Xummmn B 11 Knacce OCYLLECTBNSIETCA Yepe3 MCMO/b30BaHNE KaK O6LLMX eCTeCTBEHHO-
Hay4YHbIX TMOHATUIA, TaK W TMOHATUIA, SBASIOWMXCS CUCTEMHbIMUA ANS  OTAEMbHbIX
NpeAMeTOB eCTeCTBEHHO-HAYYHOr0 LKA,

OG6LLMEe eCTECTBEHHO-HAYUHbIE MOHATUS: HayuHbIA (haKT, rnoTesa, 3aKOH, Teopus,
aHanM3, CUHTE3, Knaccudukauus, nepuoauyHOCTb, HabMHAeHMe, 3KCMEPUMEHT,
MOAENMPOBaHMe, N3MepPeHIe, SIBNEHNE.

du3nKa: MaTepusi, IHePrus, Macca, aToM, ANEKTPOH, NMPOTOH, HEATPOH, MOH, U30TOM,
Paan0aKTUBHOCTb, MOJEKY/A, SHEPreTUYECKMNIA YPOBEHb, BELLECTBO, TENO, 0ObEM,
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depepanbHaa paboyas nporpamma | Xumuma. 10-11 knaccol (6a30Bblii YPOBEHb)

arperaTHoOe COCTOSIHME BELLECTBa, (PU3NYECKME BEUUMHBI N eANHULbI UX M3MEpPEeHUs,
CKOPOCTb.

Buonorus: Knetka, opraHuaM, aKocuctema, 6moctepa, Makpo- U MUKPO3NEMEHTSI,
BUTaMHbI, 0OMeH BELLECTB B OpraHu3me.

[eorpamsi: MuUHepasibl, TFOPHblE MOPO/bl, MOME3Hble MCKOMaeMble, TOM/MBO,
pecypcbl.

TexHonorus:  XMMUYeckass MPOMbILLSIEHHOCTb, MeTa/lyprisi, MpPOW3BOACTBO
CTPOUTENbHbIX ~ MaTepuanoB,  CeNbCKOXO3AWCTBEHHOE  NPOM3BOACTBO,  MULLEBas
MPOMbILLINIEHHOCTb, (hapMaLleBTMYECKas MPOMbILLINIEHHOCTb, NPOW3BOACTBO
KOCMETMYECKMX  MPenapaToB, MPOM3BOACTBO  KOHCTPYKLMOHHBIX — MaTepuanos,
3NEKTPOHHas NPOMbILLNIEHHOCTb, HAHOTEXHO/OTUN.



depepanbHaa paboyas nporpamma | Xumuma. 10-11 knaccol (6a30Bblii YPOBEHb)

NNAHNPYEMBIE PE3YJIbTATblI OCBOEHWA MNMPOIMPAMMBbBI MO XMW
HA ¥YPOBHE CPEAHEIO OBLLIEI'O OBPA3OBAHNA

NIMYHOCTHbBIE PE3YJIbTATbI

&I OC COO ycTaHaBNMBaeT TpeboBaHNA K pe3ysibTaTaM 0CBOEHMSA 00y4atoLmmmncs
nporpaMMm cpeaHero o6ulero o06pa3oBaHMs  (IMYHOCTHBLIM, MeTanpeaMeTHbIM
npeaMeTHbIM).  Hay4HO-MeTOAMYECKOM OCHOBOM ANnd  pa3paboTKy  MIaHUPyeMblX
pe3ynibTaToB OCBOEHUS MPOrpamMm cpefHero o0LLero obpasoBaHus ABMAETCA CUCTEMHO-
[eATe/lbHOCTHbIN NOAXOM.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM  MOAXOAOM B CTPYKTYpe
NNYHOCTHbIX Pe3yNnbTaTOB OCBOEHMS NMpeaMeTa «X1UMUs» Ha YPOBHE CpedHero o6Llero
06pa3oBaHnA BblAeNeHbl CiefyroLLme CoCTaBNAoLLME:

0CO3HaHMe OOyYaroWUMNCA  POCCUMIACKON  TPaXKAaHCKOW  MAEHTUYHOCTM -
FOTOBHOCTY K CAMOPa3BUTKIO, CAMOCTOATE/IbHOCTM M CaMOOMNPeAeNeHNIO;

Hann4ume MOTMBaLMK K 0BYYEHUIO;

LieneHanpaBeHHOe pa3BUTUE BHYTPEHHUX YOEXAEeHWA NNUYHOCTU Ha OCHOBE
K/IHOYEBbIX LLEHHOCTEN N MCTOPUYECKMX TPaAMLMIA 6a30BOM HAYKN XUMUW;

OTOBHOCTb W  CMOCOOGHOCTb  0OYuYalOLLIMXCA PYKOBOACTBOBATLCA B CBOEW
NeATeNbHOCTU LIEHHOCTHO-CMbIC/I0BLIMU YCTaHOBKaMu, NPUCYLLIMMU LENIOCTHON cncTeme
XUMNYECKOro 06pa3oBaHus;

Han4yme NPaBoOCO3HaHMA 3KO/IOMMYECKOW KYbTYPbl U CMOCOBHOCTU CTaBUTL LIENN
N CTPOUTb XXMU3HEHHbIE N/IaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS NpeaMeTa «XUMUS» AOCTUraKOTCA B ANHCTBE
y4yebHOM W BOCMMTATENbHOW AEeATEeNIbHOCTM B COOTBETCTBUM C TYMaHUCTUYECKMMMU,
COLMOKY/IbTYPHbIMU, [1YXOBHO-HPABCTBEHHbIMM LIEHHOCTAMU M 1eanaMm POCCUIACKOro
rpaXkaaHCKoro obLuectsa, NMPUHATLIMU B 00LLECTBE HOPMaMK 1 MpaBuiaMy NoBeAeHNS,
CMOCO6CTBYHOLLMMM  MpoLeccaM  CamOoro3HaHWs, CamMopasBUTMS M HPaBCTBEHHOIO
CTaHOB/NEHUSA IMYHOCTU 0BYYatOLLIMXCA.

JINYHOCTHbIE ~ pe3ynbTaTbl  OCBOEHWA  npeaMeTa  «XUMUS»  OTpaxkatoT
ChOPMMPOBAHHOCTb  OMbITa MO3HaBaTe/lbHOW W NPaKTUYECKON  AesaTeNlbHOCTU
obyuyarowmxcs no peanmsaumm NPUHATLIX B 06LLECTBE LIEHHOCTER, B TOM YMC/E B YaCTu:

1) rpaxkgaHcKoro BOCMUTaHUS:

0CO3HaHMs 0OYYatOLMMNCA CBOMX KOHCTUTYLIMOHHBIX MpaB M 006s3aHHOCTEN,
YBaXXEHWS K 3aKOHY W MPaBOMOPAKY;

NPeACTaBNEHNS O COLMAbHbIX HOPMax M NpaBuiax MeX/IMYHOCTHbLIX OTHOLLEHWI
B KOMNEKTVBE;

FOTOBHOCTVM K COBMECTHOI TBOPYECKOW [eATeNbHOCTWM MPW CO3AaHUM YYeOHbIX
MPOEKTOB, PELUEHNN Y4YebHbIX M MO3HABaTE/bHbIX 3afay, BbIMOMHEHUN XUMUYECKUX
3KCNEPVIMEHTOB;
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depepanbHaa paboyas nporpamma | Xumuma. 10-11 knaccol (6a30Bblii YPOBEHb)

CNOCOBGHOCTM NOHUMATb U NMPUHNMaTb MOTUBbI, HAMEPEHNA, TOTUKY N apPryMEHTbI
APYTUX NpU aHa/In3e pa3/indHbiX BUAO0B y‘—le6HOI7I [eATENbHOCTH,

2) NaTPUOTUYECKOr0 BOCMUTAHUS:

LUEHHOCTHOrO  OTHOLUEHWSI K  WCTOPMYECKOMY U Hay4yHOMY  Hacneauto
OTEYECTBEHHON XUMWU;

YBaXEHWS K MpoLeccy TBOpYecTBa B 06/1acTU TeopuM U NPAKTMYECKOro
MPUMEHEHUS XUMUW, OCO3HAHUS TOro, YTO [OCTUMDKEHWS HAyKU €eCTb pe3ynbTaT
ONNTENbHbIX HAGMHOAEHWIA, KPOMOTMBLIX 3KCNEPUMEHTaNIbHbLIX MOUCKOB, MOCTOSIHHOIO
TPpyAa YUEHbIX U NPaKTUKOB;

MHTEpeca U No3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCMEAYIOLLIEM aHanu3e
MH(OPMALIMKN O NePEAOBbIX JOCTMIKEHMAX COBPEMEHHO OTEUYECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCMUTAHUS:

HPaBCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBeEHUS;

CMOCOOHOCTM OLEHMBATb CUTyaLUKW, CBSI3aHHble C XMMUYECKUMMU SBNEHMAMMU,
M NPUHUMATb 0CO3HAHHbIE PELLEHMS, OPUEHTUPYSACh HA MOPabHO-HPABCTBEHHbIE HOPMbI
W LEHHOCTY;

FOTOBHOCTM OL|eHMBATb CBOE MOBefeHMe M MOCTYMKM CBOMX TOBAPULLIEH C NO3uLWiA
HPABCTBEHHbIX 1 MPaBOBbIX HOPM W 0CO3HAHME NOCNeACTBUIA 3TUX NOCTYMKOB;

4) hopMMpPOBaHUA Ky/bTYpbl 300POBbS:

MOHMMaHUSA LLeHHOCTe 340P0BOro 1 6e3onacHoOro obpasa Xun3Hu, He06XoAMMOCTH
OTBETCTBEHHOr0 OTHOLUEHMS K COOGCTBEHHOMY (DM3MYECKOMY W  MCUXMYECKOMY
300POBbIO;

cobntogeHna npasun  6e3onacHoro obpaileHWs ¢ BellecTBaMuM B ObITy,
MOBCEAHEBHOM XXM3HU 1 B TPYA0BOW AeATENbHOCTY;

MOHMMaHWS LeHHOCTN NpaBu UHAMBMUAYATILHOTO MU KONIEKTUBHOIO 6e30MacHOro
MOBeAEHNS B CUTYaLMSX, YTPOXatOLWMX 3[40POBbIO M XKU3HU NHOAEN;

OCO3HaHWA NOCNEACTBUIA W HENPUATUS BPedHbIX NpPWBbIYeK (YNoTpebneHns
a/IKOroNs, HapKOTUKOB, KYPEHUS);

5) Tpy#oBOro BOCNUTAHUSA:

KOMMYHUKATUBHON KOMNETEHTHOCTN B y4eBHO-MCCNe0BaTEe/IbCKOW AeATENIbHOCTN,
00LLIECTBEHHO MO/1E3HOIN, TBOPUECKOW M APYrUX BUAaxX AesTe/lbHOCTMH;

YCTaHOBKWN Ha aKTMBHOE y4yacTuve B PelleHMM MpPaKTUYeCKMX 3aday CoumanbHOM
Hanpae/eHHOCTK (B paMKax CBOEro K/acca, LUKO/bl);

MHTEpeca K MNPaKTUYeCKOMY M3Y4YeHW0 MPOMeccuini  pasfIMYHOro  popAa,
B TOM YMC/le Ha OCHOBE NMPUMEHEHUS NPEAMETHbIX 3HAHWUIA MO XUMUW;

YBaXXEHUA K TPy4Y, NOAAM Tpyda v pesynbTataM TPYAO0BON AeATENbHOCTY;

FOTOBHOCTM K OCO3HaHHOMY BblIOOPY MHAMBUAYa/IbHOW TPAeKTOPUN 06pa3oBaHNs,
Oyaoyulen npodeccun N peannsaumm COOBCTBEHHBLIX YXU3HEHHbLIX M1AHOB C YYETOM
NMYHOCTHbIX WHTEPECcOB, CMOCOOHOCTEN K XUMWUW, WHTEPECOB W MOTPebGHOCTEN
00LLIECTBA;
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6) 3K0/10rMYecKoro BOCNUTaHUA:

9KO/IOTMYECKM  Lie/1eco0bpa3HOro  OTHOLLEHMST K Mpupofde, KakK WUCTOYHUKY
CYLLECTBOBaHWA XN3HW Ha 3emrie;

MOHMMaHUA  TN06abLHOIO  XapakTepa 9KOMOrMYecKMx MpobnemM,  BAUAHUA
9KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHUE MPUPOAHOI 1 coLMabHON Cpeabl;

0CO3HaHUSi HeOO6XOAMMOCTI MCMOMb30BaHNUA [AOCTVKEHUA XUMUW [ANS PeLleHUs
BOMPOCOB PaLMOHa/IbHOI0 NPUPOLOMO/b30BaHNUS;

aKTUBHOIO HENPUATUA AEeNCTBUW, MPUHOCALLMX BPefd OKPYXKaroLleh MpupoaHOi
cpede, YMEHMSi NPOrHoO3MpoBaTb HebGNaronpusATHbIE 3KOMOrMYecKne MocneicTBuS
npeanpUHUMaembIX AeACTBMIA U NpeaoTBpaLLaTh KX;

Ha/IMuMa  PasBUTOr0 3KOMOMMYECKOrO MbILWIEHUS,, 3KO/IOMMYECKON KYNbTYpbl,
onblTa AesATeNIbHOCTU 3KOMOrMYeCKO Hanpae/eHHOCTM, YMeHUS PYKOBOACTBOBATbCA
MMK B NO3HaBaTe/lbHOW, KOMMYHMKaTMBHON W COUMaNbHOW MPaKTUKE, CMOCOBHOCTU U
YMEHWNS aKTUBHO MPOTMBOCTOATL MAEO0N0r NN XeMO(OOUN;

7) LEHHOCTM Hay4HOr 0 No3HaHuA:

ChopMMPOBAHHOCTN MMUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHIO
Pa3BUTUSA HAYKN U 0BLLECTBEHHOW NPaKTUKMK;

MOHUMaHNA CNELUMBUKN XUMUWN KaK HayKK, 0CO3HaHMS €€ ponun B (hOpMMPOBaHUN
PaUMOHaIbHOr0  Hay4YHOro MbILWEHWs, CO3[aHUW  LIeIOCTHOro  MpeAcTaB/ieHuns
00 OKpY>KaloLLIEM MMpPe KaK O eAUHCTBE MPUPOAbLI U YeioBeKa, B MO3HaHWUM MPUPOAHbIX
3aKOHOMEPHOCTEN 1 peLLeHnn NpPobsiemM CoXpaHeHUs NPUPOAHOIo PaBHOBECHUS;

y6eXAEHHOCTM B 0COO0M 3HAYMMOCTN XUMUW A1 COBPEMEHHOIN LMBUIN3ALNN: B €€
rYMaHUCTMYECKO HampaB/fIEHHOCTU W BaXXHOW pPOAM B CO3L4aHWM HOBOW  6a3bl
MaTepuasibHOM Ky/bTypbl, PeleHun rnobasbHbIX Mpo6siemM YCTOMYMBOrO pPasBUTUSA
4eN0BeYeCTBa - CbIPbEBOM, 3HEPreTUYECKON, NLLLEBOIA 1 3KONOrMYECKOM 6e30MacHOCTH,
B pasBUTUM MeaMLMHbI, 0BecrneyeHWM YCNOBMIA YCNELIHOrO TpyAa M 3KOMOrMYecKu
KOMMOPTHOM YXXM3HW KaXKAOro YneHa 06LLecTBa;

€CTeCTBEHHO-Hay4HOW TpamMOTHOCTM: MOHUMaHUSA CYLLHOCTU METOAO0B MO3HaHWS,
MCNO/b3YeMbIX B ECTECTBEHHbIX Haykax, CMOoCOOHOCTU WCMO/b30BaTh MOyYaemble
3HaHMA 019 aHanM3a M 0OBbACHEHUS SBNEHWUI OKPYXKAtOLLEero mupa v npomcxXogaLLmx
B HEM W3MEHEHWI, YMeHUs Aenatb 000CHOBAHHbIe 3aK/THOYEHWS Ha OCHOBE Hay4HbIX
(haKTOB N MMEIOLLMXCA [aHHbIX C LieNbH NOMyYeHnst OCTOBEPHbIX BbIBOLOB;

CMOCOBGHOCTU CaMOCTOATE/IbHO MCMO/Mb30BaTb XUMWYECKME 3HAHUSA ONS PeLueHns
NPo61eM B peasibHbIX XXM3HEHHbIX CUTYaLUsX;

MHTEepeca K MNo3HaHMIO N UCCNef0BaTe/IbCKON AeATENbHOCTY;

FOTOBHOCTU M CMOCOGHOCTY K HerpepbIBHOMY 06pa3oBaHuIO Y CaMo06pa3oBaHuIo,
K aKTUBHOMY MOJTy4YEHUIO HOBbIX 3HaHWA NO XUMWUWU B COOTBETCTBUWN C XKWU3HEHHBLIMU
NoTpebHOCTAMY;

MHTEpeca K OCOOEHHOCTAM TpyAa B pas3/IMyHbIX cdepax MpodeccuoHaIbHOM
[eATeNIbHOCTU.
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METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpeAMeTHble pe3y/ibTaTbl OCBOEHUS Y4EOHOro npeameTta «XUMmsa» Ha ypoBHe
cpeaHero o6uero obpa3oBaHNs BK/IOUAtOT:

3HauVMble il (hopMmMpoBaHMS MUPOBO33peHNs 06yyatoLLmMXCs
MEXANCUUMNIMHAPHbIE  (MEXMpPeAMETHbIe)  O06LLieHayyHble MOHATUSA, OTpaKatoLme
LIeNOCTHOCTb HAay4YHOW KapTWHbI MMpa 1 cneynguKy MeTofoB No3HaHWUA, UCNONb3YeMbIX
B €CTECTBEHHbIX Haykax (MaTepus, BELLeCTBO, 3Hepruisi, AB/IeHUe, Mpouecc, CMcTema,
Hay4YHbIW (haKT, MPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus, UCCNefoBaHue,
Hab/IloAeHVe, N3MEPEHNE, IKCNIEPUMEHT U ApYrie);

YHVBepCa/ibHble  y4yebHble [AeACTBUA  (MO3HaBaTeslbHble, KOMMYHMWKATUBHbIE,
PerynaTuBHble), obecneyvBaroLie (opmMupoBaHne (YHKLMOHA/IbHON FPaMOTHOCTM U
COLMaNbHON KOMMETEHLMM 00YyYaroLLMXCS;

CMOCOBGHOCTb 00YYalOLMXCA MCMOMb30BaTb OCBOEHHbIE MEXANCUMMINHAPHBIE,
MMPOBO33PEHYECKNe 3HaHWA U YHUBEPCa/IbHble Y4ebHble 1eNCTBUA B NO3HaBaTe/IbHON Y
CoUManbHON NpakTuKe.

MeTanpeAMeTHble pe3ynbTaTbl OTPaXKatoT 0B/lafieHMe YHUBEPCA/IbHbIMU YHeOHbIMM
Mo3HaBaTe/lbHbIMW, KOMMYHUKATUBHBIMW U PErYNATUBHBLIMU AEACTBUAMN.

NMo3HaBaTe/lbHble YHUBepPCca/ibHble y4ebHble AeNCTBUA
Ba3oBble 10rnveckue AencTBUS:

CamMOoCTOSTe/IbHO (DOPMY/IMPOBATL N aKTyann3npoBartb NpobsieMy, BCECTOPOHHE eé
paccMaTpuBaTh;

onpefensTb Lenn AeaTeNbHOCTU, 3aaaBast napaMeTpbl U KPUTEPUN NX AOCTUXKEHNS,
COOTHOCUTb pe3ynbTaTbl AeATe/IbHOCTU C MOCTaB/IEHHLIMW LIENAMU;

MCMO/b30BaTh NPU OCBOEHMMN 3HAHWIA NPUEMbI TOrMYECKOr0 MbILL/IEHUS - BbIAENATb
XapaKTepHble MPU3HaKM MOHATUA W yCTaHaB/IMBaTb WX B3aMMOCBSI3b, MCMO/b30BaTh
COOTBETCTBYHOLLME MOHATUS A1 0O BACHEHNS OTAE/bHBLIX (PAKTOB U ABMEHUNA,

BbIGMPATb OCHOBaHWUSI N KPUTEpUM ANs KnacCUUKaLMM BELLECTB U XUMMUYECKUX
peakuui;

yCTaHaB/MBaTb  MPUUYUHHO-CNEACTBEHHbIE  CBSI3WM  MeXOy  U3y4vaeMbIMU
ABNEHNAMU;

CTPOUTbL NTIOTMYECKNE pacCyXaeHust (MHOYKTUBHbIE, AeAYyKTUBHbIE, MO aHanorum),
BbISB/IATb  3aKOHOMEPHOCTM W MNPOTUBOPEYNS B  PacCMaTPUBAEMbIX  SBNEHUSAX,
(hopMy/IMPOBaTh BbIBO/bI U 3aK/TKOYEHUS;

NPUMEHATb B MNPOLECCe MNO3HaHWA, WCMO/Mb3yeMble B XUMWW CUMBOINYECKUE
(3HakoBble) Mofenu, Npeobpa3oBbIBaTb MOAE/NbHbIE NPEACTABNEHNA - XMMUYECKMIA 3HAK
(CMMBO/T) 3MEMEHTA, XMMWUYecKas (OpMysna, YpaBHEHVME XMMWUYECKOW peakumn -
MPU peLLeHnI yUYebHbIX NO3HaBaTe IbHbIX U MPaKTUYECKMX 3aa4, NPUMEHATb Ha3BaHHbIe
MOAE/NbHbIE MNPeACTaBNeHUA A9 BbISBMEHUSA XapaKTepHbIX MNPU3HAKOB WK3yYaeMblX
BELLLECTB M XMMUYECKMX PeaKLMiA.
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Ba3oBble UccnenoBaTenbCKMe AeCTBUS:
BNafieTb OCHOBaMMW METO/I0B HAyYHOr0 NO3HaHWS BELLECTB U XMMUUYECKNX peakLmii;
(hopMmynmMpoBaTh LEN 1 3aaavm UccnefoBaHms, UCNoNb30BaTb NOCTaB/EHHbIE U
CaMOCTOATENbHO CHOPMY/IMPOBaHHbIE BOMPOChI B KAYECTBE MHCTPYMEHTA NMO3HaHUS U
OCHOBbI NS (hOPMMPOBAHUS TUNOTE3bl NO NPOBEPKE MPaBWILHOCTU BbICKAa3bIBAEMbIX
CYXKAEHWIA;

BNafieTb HaBblKaMW CaMOCTOSATE/IbHOIO M1aHUPOBaHMUS 1 NPOBEAEHMNS YUEHNYECKMX
9KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHWS HabnwaaTb 3a XO0A0OM  MNpoLecca,
CaMOCTOATENbHO MPOrHO3MPOBaTh €ro pesynbTaTr, (OPMYINMPOBaTb 0006LLEHNS U
BbIBObl OTHOCWUTENbHO AOCTOBEPHOCTWN Pe3ynbTaTOB WCCMEA0BaHWUS, COCTaBNATh
000CHOBaHHbIN OTYET O NPOAENaHHOW pPaboTe;

NpUoGPeTaTh ONbIT YYEHNYECKON NCCNef0BaTENIbCKON N MPOEKTHOW AATENIbHOCTH,
NPOSIBNATL CMOCOOGHOCTb M FOTOBHOCTb K CAMOCTOATENIbHOMY MOMCKY METO/10B PeLLEHUS
NPaKTUYECKMX 3aAay, MPUMEHEHNIO Pa3/IMYHBIX METOO0B MO3HaHMS.

PaboTa ¢ nHjopmaLmen:

OPWMEHTUPOBATLCA B Pas/IMYHbIX UCTOUYHMKAX MHGOpMauuy (Hay4Ho-nonynspHas
NUTEpaTypa XMMUYECKOro COAEpXKaHusi, CrpaBOYHble NOCO6USA, pecypcbl VIHTepHeTa),
aHa/IM3MpoBaTb UHHOPMALMIO Pa3INYHbLIX BULOB M (HOPM NPeACTaBIeHUs, KPUTUYECKU
OLeHMBaTb €€ JOCTOBEPHOCTb N HEMPOTNBOPEUNBOCT;

(hopMyIMpoBaTh 3anpockl ¥ NPUMEHSATb Pa3NYHble METOALI NPU NMOUCKE 1 0T60ope
MH(opMaLun, HeO6X0AMMON ANS BbINOMHEHWS YUYeOHbIX 3a4a4 OnpeaeneHHOro Tung;

npuobpetaTb  OMbIT  UCMOMb30BaHUA  MH(OPMALMOHHO-KOMMYHUKaTUBHbIX
TEXHOMOMMI 1 Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BblOMPaTb ONTUMa/IbHYHO (HOPMY MpeACTaBNeHUs MHGOopPMaLmm
(cxembl, rpadmkn, gnarpaMmmbl, Tabnuubl, PUCYHKN 1 Apyrue);

MCNOMb30BaTh HaYUHbIN A3blK B KayecTBe CpefcTBa Npu paboTe € XMMUYECKON
MH(opMaLmMeid: NPUMEHSATL MeXNPeAMETHbIE ((DMU3nMUecKne 1 MaTeMaTUYECKME) 3HaKN U
CUMBO/bI, (hopMy/bl, abbpeBUaTypbl, HOMEHKNATYpY;

ncnonb3oBaTb U Mpeobpas3oBblBaTb  3HAKOBO-CMMBOJ/IMYECKME — CPeAcTBa
HarnsaHoCTM.

KOMMYHUKaTUBHbIe YHUBepPCaNbHble yYebHble AeACTBUSA:

3a/laBaTb BOMPOCbI MO CYLIECTBY O0OCY>XXAaemoli Tembl B XO4e Avanora
nWvnu  OUCKYCCWUM, BbICKa3blBaTb WAeW, (OpMynMpoBaTb CBOWM  MPEANOXKeHUs
OTHOCUTE/NbHO BbINOHEHWS NPEAIOXEHHON 3afauu;

BbICTyNnaTb C Npe3eHTauMeld pe3ynbTaToOB MO3HABATENIbHON  AesTeNbHOCTY,
MOMYYeHHbIX CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHMKAMMW MpW BbIMOIHEHWN
XMMWUYECKOTO 3KCMepuMeHTa, MNPaKTUYeckoli paboTbl MO MCCNef0BaHWMIO CBOWACTB
N3y4YaemblX BELLECTB, peanu3alun y4yebHOro MpPoeKTa M (POPMYNMPOBaTb BbIBOAbI
Mo pe3ynbTaTam NPOBeAEHHbIX WCCNeA0BaHMIA MYTEM COrnacoBaHUA No3uUMiA B XOAe
006CYXXAEHNS U 06MeHa MHEHVSIMM.
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PerynatuBHble YHUBepcasibHble y4ebHble AeNCTBUA

CaMOCTOATENIbHO  MMIaHMPOBaTb W OCYLLUECTB/ATL  CBOK)  MO3HaBaTe/bHYH)
[eATeNIbHOCTb, OnpeAenss eé uennm W 3adayy, KOHTPO/MpoBaTb W MO Mepe
HeoOX0AMMOCTM KOPPEKTUPOBaTL NpeiaraemMblii afirOpUTM LeNCTBUIA NPU BbINO/THEHNN
y4ebHbIX 1 1CCefoBaTeNlbCKMX 3afaY, Bblovpatb Hanbosnee 3PMEKTMBHBIA CMOCOO KX
PELLEHNSA C YHETOM MOMYYEHUSA HOBbIX 3HaHWI O BELLLECTBAX U XUMUUYECKNX peakuusXx;

OCYLLEeCTB/IATb CaMOKOHTPO/Ib CBOEN [eATeNlbHOCTM Ha OCHOBE CamOaHan3a u
CaMOOLEHKM.

NMPEAMETHDBIE PE3YJIBTATDI
10 KJTACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHuMyeckas XMMUs» OTPaXKaroT:

ChOpPMMPOBAHHOCTb MPeACTaBNEHNA O XMMUYECKON COCTaBNAIOLLEN eCTECTBEHHO-
Hay4HOIN KapTWHbI MMpPa, PO/ XMMUK B NMO3HAHUW SIBNEHWIA NMPUPOAbI, B (hOPMUPOBaHNN
MbILLUSIEHUS U KYNbTYPbl IMYHOCTU, €8 (DYHKUMOHAIbHOW FpaMOTHOCTW, HEO6XOAMMON
N9 PeWeHns MnpakTUYecKMX 3adady W 3KOMOrmyecknm 0OOCHOBAHHOIO OTHOLLEHUS
K CBOEMY 3[10POBbH M NMPUPOLAHO Cpese;

BlafieHe CUCTEMON XMMNYECKNX 3HaHWIA, KOTOPas BK/IOYAeT: OCHOBOMO/IaratoLLme
MOHATUA (XMMMWYECKMIA 3/1IEMEHT, aToM, 3/1eKTPOHHas 000/104Ka aToma, MOJeKyna,
Ba/IEHTHOCTb, 3M1EKTPOOTPULIATENBHOCTb, XMMMUYECKas CBA3b, CTPYKTYypHas opmyna
(pa3BEpHYTas 1 COKpaLLEHHas), MOJb, MONIAPHAs Macca, MOMSIPHBIA 06bEM, YINepOAHbIA
CKeneT, (hyHKUMOHabHasA rpynna, paaukan, N3oMepus, N3oMepbl, FOMOIOrMYeCKnin pag,
rOMOJIOrv, YrneBOAOPOAbl, KWCNOPOA W a30TcofepXalime COoeAVMHEeHWs, MOHOMED,
NoNMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKY/ISIPHbIE COEANHEHWS); TEOPUN U 3aKOHbI
(Teopusi CTPOEHMS opraHnyeckux Bellects A.M. byTnepoBa, 3aKOH COXPaHEHWs MaccChl
BELLLECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKNIA A3bIK XMW, MUPOBO33PEHYECKME 3HAHUS,
nexawine B OCHOBE MOHUMAHWUA MPUYMHHOCTM N CUCTEMHOCTU XUMWUYECKUX SBMEHWIA,
(baKTO/IOrMYecKne CBEAEHNS O CBOWCTBaX, COCTaBe, MOMyYeHMM U BGe30nacHOM
MCMOMb30BaHUM  BAXXHEWLUMX OPraHMYeckMx BELWECTB B ObITy W MpPaKTUYECKOM
AeaTeNlbHOCTY Yesl0BeKa,;

ChOPMMPOBAHHOCTb YMEHMWIA BbISBMSATL  XapaKTEePHble MPU3HAKN  MOHATUNRA,
yCTaHaB/MBaTb WX  B3aMMOCBSi3b,  WCMOMb30BaTb  COOTBETCTBYIOLLME  MOHATUSA
MPU ONMUCaHUN COCTaBa, CTPOEHMUS U NPEBPALLLEHNIA OPraHNYECKNX COeANHEHWNA,

ChOPMMPOBAHHOCTb ~ YMEHMIA  UCMOMb30BAaTb  XMMMUYECKYHO CUMBOJIUKY
AN19 COCTaBNEHUA MOMIEKYNAPHbIX U CTPYKTYPHbIX (pa3sBEPHYTON, COKPALLEHHOA) hopMyn
OpraHMyecKnx BeLLECTB M YpPaBHEHWA XMMUYECKMX PeakLnil, U3rotaBinmeBaTb MOAENM
MO/IEKY/l  OpraHMYecKMX BeWEeCTB AN  WAAKCTpauMM  UX  XUMUYECKOro U
NPOCTPAHCTBEHHOI O CTPOEHWS;

ChOPMMPOBAHHOCTb  YMEHWI  yCTaHaBNMBATb  MPUHAANEXHOCTb  M3YUEHHbIX
OpraHn4YecKmx BeLLECTB MO MX COCTaBY M CTPOEHUIO K OMpefeniéHHOMY Kraccy/rpynne
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coefviHeHWA  (YrneBO4OPOAbl,  KUC/OPOL W a30TCOAepXKalive  COeAVHEHWS,
BbICOKOMO/EKY/ISPHbIE  COEUHEHWA), fOaBaTb WM Ha3BaHMS MO CUCTEMAaTUYECKOM
HomeHKnatype (IUPAC), a Takke NpuBOAUTb TPUBMA/IbHblE Ha3BaHWUSA OTAE/bHbIX
OpraHMYecKmX BELLECTB (3TU/IEH, NMPOMNWU/IEH, aueTUIEH, STUNEHTINKOIb, TNLEPVH, (heHon,
(hopManbaerua, auetanbierui, MypaBbMHas KWUCNOTa, YKCYCHas KWC/OTa, O/leMHOBaS
KWCNOoTa, CTeapuHOBas KNCMOTa, M0K03a, (PPYKTO3a, Kpaxmar, Liesiiono3a, MnumH);

ChOpPMMPOBAHHOCTb YMEHUA ONPeaensiTb BUAbI XMMUYECKOWN CBA3M B OPraHNYeCcKmX
coefiIMHeHNAX (OANHaPHbIE U KpaTHbIE);

ChOPMMPOBAHHOCTb ~ YMEHWS  MPUMEHATb  MOMOXKEHUS  TEOPUUM  CTPOEHUA
opraHunyeckmx Bellects A.M. bytnepoBa And 0ObSACHEHWS 3aBMCMMOCTU CBOWCTB
BELLLECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHMSA MacChbl BELLECTB;

ChOPMMPOBAHHOCTb YMEHUIA XapaKTepu3oBaTb COCTaB, CTPOEHUE, PU3NYECKME U
XUMUYECKME CBOMNCTBA TUMUYHBLIX MPeAcTaBUTENEN Pa3/INYHbIX KNAacCOB OPraHNYecKmx
BellecTB (MeTaH, 3TaH, 3TW/EH, NPOMWNEH, aLeTUneH, byTaaneH-1,3, MeTUNobyTagneH-
1,3, 6eH30/, MeTaHO/, 3TaHO/, 3TU/IEHTNNKONb, TNUUEPWUH, (PeHOoN, aueTaibaerung,
MypaBbMHasA U YKCYCHas KWUCMOTbl, T/1H0KO3a, Kpaxmas, Lesikono3a, aMmHOYKCYCHas
KUCNoTa), WANKOCTPUPOBATb TFEHETUYECKYID CBSI3b  MeXAy HUMW YpaBHEHUAMU
COOTBETCTBYHOLLNX XUMUYECKMX PEAKLMIA C UCMOIb30BAHMEM CTPYKTYPHbIX (HOPMYII;

ChOPMMPOBAHHOCTb YMEHUA XapaKTepu3oBaTb WCTOYHMKK YI/1IEBOAOPOAHOIO
Cbipbsi (HepTb, MPMPOAHLIA a3, Yronb), Crocobbl MX NepepaboTKM N MPaKTUYecKoe
NPUMEHeHVe NPOAYKTOB rnepepaboTKu;

ChOPMUPOBAHHOCTb YMEHWIA MPOBOANTb BbIYMCIEHNSA MO XMUMUYECKUM YPaBHEHUAM
(Maccbl, 00bEMa, KO/MMYECTBA WMCXOAHOrO BeELUeCTBa WM MNPOAYKTa peakuum no
M3BECTHbIM  Macce, O0O0bEMY, KOMMYECTBY O[HOIO0 M3  WCXOAHbIX BELLECTB
NN NPOAYKTOB peakuum);

ChOPMMPOBAHHOCTb YMEHWIA BMafeTb CUCTEMON 3HaHWIA 006 OCHOBHbIX MeTOoAax
Hay4HOro Mo3HaHWs, NUCMOMb3YEMbIX B XUMUW MPU U3YUYEHUM BELLECTB M XUMUYECKMX
ABNEHNI (HabnaeHNe, N3MEPEHNe, 3KCMEPUMEHT, MOJENMPOBaHNE), WCMOMNb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHUA ANS MPUHATUA PELLUEHNIA B KOHKPETHbIX YKMU3HEHHbIX
CUTYyaLMAX, CBA3aHHbIX C BELLLECTBAMWN N UX NPUMEHEHWEM,;

ChOPMMPOBAHHOCTb YMEHWI Ccob6MAaTh npaBuia Mosb30BaHUA XUMUUYECKOM
nocyom 1 nabopaTopHbIM 0060PYA0BaHNEM, a TaKXe MNpaBuia 0bpaLleHns ¢ BeLLLeCTBaMM
B COOTBETCTBUM C MHCTPYKLMAMM MO BbIMOSHEHMIO 1a60PATOPHbIX XUMUYECKUX OMbITOB;

ChOPMMPOBAHHOCTb  YMEHWA  MNJaHMpPOoBaTb W BbINOMHATL  XUMWYECKNIA
3KCMEPUMEHT (NpeBpaLLeHns OpraHNUYecKMX BeLLeCTB MNPW HarpeBaHWW, MNONy4YeHue
3TUNEHA U U3YYEeHMe ero CBOWCTB, KauYeCTBEHHbIE PeakLu OpraHWYecKMX BELLECTB,
AeHaTypaums 6e/lKOB MpyU HarpeBaHWW, LIBETHble peakuuu 0GenkoB) B COOTBETCTBUWU
C NpaBunammn TEXHUKM 6e30MacHOCTM NPK 0OpaLLeHMM C BeLLleCTBaMM U 1abopPaToOpPHbIM
obopyfoBaHMeM, MPeACTaBNATb Pe3y/bTaTbl XMMWUYECKOro 3KCrepumeHTa B qopme
3anncuy ypaBHEHNIA COOTBETCTBYHOLIMX peakumii U (POPMYNMpPoBaTh BbIBO/bl HA OCHOBE
3TUX Pe3ynbTaTos;
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C(hOPMUPOBAHHOCTb ~ YMEHWUA  KPUTUYECKU  aHaM3MpoBaTb  XUMWUYECKYHO
MHOPMaLMIO, MONYYaeMyHo U3 pa3HbIX MCTOYHUKOB (CPeacTBa MacCcoBO MH(opMaLmi,
NHTEepHET 1 apyrux);

ChOpMMPOBaAHHOCTb YMEHWIA COB04aTh NpaBu/ia 3KOM0rMYeCcKn LienecoobpasHoro
NoBeeHNs B ObITY M TPYAOBOW AEATENIbHOCTM B LIENSIX COXPaHEHUsI CBOEro 340P0BbS U
OKPY>KaoLLIEn NPUPOAHOI CpeAdbl, 0CO3HaBaTb OMAaCHOCTb BO3AEWCTBUSI Ha >KUBbIE
OpraHu3mbl OnpeaenéHHbIX OpraHMYecKMX BELECTB, MOHMMAasi CMbIC/ Nokaszatens MAK,
MOSICHATbL Ha NpuMMepax Crnocobbl YMEHbLUEHMSI WM NPeAoTBPaLLEHNs WX BPEAHOro
BO3/AE/CTBNSA HA OPraHM3M Ye/lI0BEKa;

ANs  00y4YaloWmMXcs C  OrpaHNUYeHHbIMW BO3MOXHOCTAMMW  3[0POBbS:  YMEHWE
NPUMEHSATb 3HAaHMSI 00 OCHOBHbIX [AOCTYMHbIX METOAaX MO3HaHWA BELLECTB U
XUMUYECKNX ABNEHNIA;

ANS CNenbiX U CNaboBMAALMX OOYyYatoLWMXCA: YMEHME MCMOMb30BaTh PeNbeHO
TOYEYHYIO CUCTEMY 0603HadeHwWin J1. Bpaiing ana 3anMcu XMMUYeCcKnx opmyn.

11 KNACC

MpeaMeTHble pe3y/bTaTbl OCBOEHMA Kypca «O6Las M HeopraHMYeckast XMMmns»
OTPaKAOT:

ChopMMPOBAHHOCTL MPEACTAB/IEHNIA: O XMMUYECKOW COCTaB/SAIOLLEN eCTECTBEHHO-
Hay4yHOM KapTWHbI MUPa, POM  XUMWM B MO3HAHWUM  ABMIEHWA MNPUPOLbI, B
(hOPMMPOBAHUN MbILLIEHUA U KYNbTYPbl IMYHOCTK, €€ (YHKLMOHAIbHOW rPaMOTHOCTH,
HeOOXOAMMON [ONA PeLIeHns MNPaKTUYeCKUX 3afdady U 3KOMOrM4eckr 0OOCHOBAHHOMO
OTHOLLEHMWS K CBOEMY 3[J0POBbIO U NMPUPOAHOI Cpefe;

B/IafleHNe CUCTEMOM XMMUNYECKMX 3HAHWIA, KOTOPas BK/KOYAET: OCHOBOMO/IaratoLue
MOHATUA (XMMWUYECKUIA 3M1eMeHT, aToM, M30TOM, S-, pP-, O- 3M1EeKTPOHHble opouUTaIu
aTOMOB, NOH, MOneKyna, MO/lb, MOJISIPHBIIA 06BEM, Ba/IEHTHOCTb,
3/1IeKTPOOTPULIATENNBHOCTD, CTEMEHb OKWC/MEeHUsA, XUMUYecKas CBA3b (KOBa/IEHTHas,
MOHHasA, MeTaIIMYecKas, BOAOPOAHAA), KpUCTa/IINYECKAA PELLETKA, TUMbl XUMNYECKUX
peakuuiA, pacTBop, 3NEKTPO/INTBI, HE3NIEKTPO/INTLI, ANEKTPOINTUYECKAN AmMccoumaums,
OKWUCNUTE/Ib, BOCCTAHOBUTENIb, CKOPOCTb  XMMMWYECKON  peakuun,  XMMUYeCKoe
PaBHOBECWE); TeopuMM W 3aKOHbl (TEOpUs  3AMEKTPONIUTMYECKON  Amccoumamn,
nepuoanyeckunii 3akoH .. MeHfeneeBa, 3aKOH COXpPaHEHUS MacCbl BELLECTB, 3aKOH
COXpPaHEeHUA 1 MpeBpaLLeHNs SHePrnm npu XMMUYECKUX peakumsax), 3aKOHOMEPHOCTH,
CUMBO/IMYECKAN  A3bIK XMMWUW, MWPOBO33PEHYECKME 3HAHMSA, fieXalime B OCHOBe
MOHUMaHUS MPUYMHHOCTN U CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (PaKTOMOrMYecKume
CBefleHNs 0 CBOWCTBax, CocTaBe, Mosy4yeHUn 1 6e30MacHOM MUCMOb30BAHUN BXKHELLNX
HeopraHM4yecKnx BeLECTB B ObITY 1 NPaKTUYECKON AeATeNIbHOCTM YeN0oBeka;

ChOPMMPOBAHHOCTL  YMEHMWIA  BbISABMIATL  XapaKTepHble MPU3HAKW  MOHATUM,
yCTaHaBNMBaTb WX  B3aMMOCBA3b, WMCMO/Ib30BaTb  COOTBETCTBYHOLME  MOHATUA
NPy ONMCaHUN HeOPTraHMYeCKNX BELLECTB U UX NPEeBPaLLEHWN;
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C(hOPMMPOBAHHOCTL ~ YMEHMI  MCMOMb30BaTb  XMMMUYECKYHD CUMBOJINKY
ONA  cOoCTaBfieHMst  (OpMy/n  BeWEeCTB M YPaBHEHU  XUMUYECKUX  peakuuid,
cuctematuyeckyto HomeHknatypy (IUPAC) v TpuBuanbHble Has3BaHWUA OTAENbHbIX
HeopraHMyeckmnx BewecTB (yrapHblid ra3, YrieKuUCblid ra3, aMMuak, rawéHas nu3BecTb,
HerawléHas U3BeCTb, NMUTbEBasA CoAa, NMUPUT N ApYyrue);

ChOpMUPOBAHHOCTL YMEHWIN OMNpeaenaTb BaJIEHTHOCTb W CTeMeHb OKUC/IEHUA
XUMUYECKUX 3/IEMEHTOB B COEVHEHMSAX Pa3/IMYHOro CoCTaBa, BUJ XMMUYECKOWN CBA3N
(KOBa/IeHTHasA, WMOHHasA, MeTa//IYeckasl, BOAOPOAHAsA) B  COEAUHEHUAX,  TUM
KPUCTa/ININYEeCKOM PeLLéTKN KOHKPETHOrO BelecTBa (aTOMHasA, MOMeKyisgpHas, NOHHas,
MeTa/IInYecKasn), XxapakTep cpefbl B BOAHbIX pacTBOPax HEOPraHNYeCKUX COeUHEHWIA;

ChOPMMPOBAHHOCTL YMEHWIA YCTaHaBNMBaTb MPUHAAJIEXXHOCTb HEOPraHU4YecKmx
BELLECTB MO WX COCTaBy K OrnpefenéHHOMY Knaccy/rpynne coefuHeHW (MpocTble
BellecTBa - MeTal/lbl U HemeTasl/ibl, OKCWUAbl, OCHOBAHWSA, KWUCMOTbl, amM(POTEpPHbIe
rMApPOKCUAbI, COMN);

ChOpMMPOBAHHOCTL YMEHMWIA pacKpbiBaTb  CMbIC/T  MEPUOAMYECKOro  3aKoHa
O.W. MeHpeneeBa 1 JeMOHCTPUPOBATb €ro CUCTEMATU3NPYHOLLYIO, OOBACHUTENbHYIO Y
MPOrHOCTUYECKYHO (DYHKLWW,

ChOpMMPOBAHHOCTL YMEHWIA XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEHMe aToMOB
XUMUYECKMX 3neMeHTOB 1-4 nepuofdoB [eproanyecKoil CUCTEMbl  XMMMUYECKUX
anemeHToB A.1. MeHaeneesa, UCMosb3ys NOHATUSA «S-, p-, d-3NEKTPOHHbIE OpPOUTANIN»,
«3HEepPreTUYecKne YpPOBHU», OOBACHATb 3aKOHOMEPHOCTM  W3MEHEHWS  CBOWCTB
XUMUYECKNX 3IEMEHTOB U UX COEAMHEHWNIA MO Mepuodam 1 rpynnam eprnogmyeckoit
CUCTeMbl XMMUYecKux anemeHToB .M. MeHaeneesa;

ChopMMPOBAHHOCTL YMEHWIA XapaKTepn3oBaTb (ONMCbIBaTb) 0OLLME XUMUYECKUE
CBOMCTBA  HEOPraHMYecKUX  BEWECTB  Pas3/IMYHbIX  KMaccoB,  MOATBEPXKAATb
CYLLeCTBOBaHME TEeHETUYECKOW CBSA3M  MEXAY HeopraHM4yecKMMn  BelecTBamu
C MOMOLLLbO YPaBHEHWI COOTBETCTBYHOLLMX XUMNYECKNX PeaKLNA;

C(hOPMMPOBAHHOCTb  YMEHUA  K/acCU(uuMpoBaTbh  XMMUYECKMEe  peakuuu
Mo pas/INyHbIM Mpu3Hakam (4Yncny M COCTaBy pearvpyrolimMx BeLLecTs, TersioBOMY
ahekTy peakuuMu, W3MEHEHWIO CTereHeil OKWCMEeHUS 3/IEMEHTOB, 006paTUMOCTu
peakL MK, y4acTU0 KaTaamsaropa);

ChOpMMPOBAHHOCTL YMEHUWIA COCTaBNATb YPaBHEHMS peakumiA pa3IMyHbIX TUMOB,
MOSIHbIE N COKpaLEHHble YpaBHEHUS peakumii MOHHOTO OOMeHa, Yy4uTbiBas YC/IOBUS,
MPU KOTOPbIX 3TU peakumu NayT [0 KOHLE;

ChOPMUPOBAHHOCTL  YMEHWA  NPOBOAUTH peakuunn,  NOATBepXKAaloLme
Ka4yeCTBEHHbI COCTaB Pas/IMYHbIX HEOPraHNYeCKUX BELLECTB, Pacrno3HaBaTb OMbITHbIM
MYyTEM MOHbI, MPUCYTCTBYIOLLME B BOAHbIX PacTBOpPax HeOpPraHMYeCcKnx BeLLECTB;

ChOPMMPOBAHHOCTL  YMEHWIA packpbIBaTh CYLLHOCTb OKUCNUTENbHO-
BOCCTaHOBUTE/bHbIX PeakLuid NOCPeACTBOM COCTAB/IEHUS 3M1EKTPOHHOIO bGanaHca aTux
peakuui;
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CPOPMMPOBAHHOCTb YMEHMI OOBACHATL 3aBUCUMOCTb CKOPOCTU  XMMWUYECKON
peakuMn OT PasINYHbIX (PaKTOPOB; XapaKTep CMELLEHUS XMMUYECKOro paBHOBECKS
B 3aBMCMMOCTW OT BHELLHEro Bo3aencTans (NpuHumn fle LLlatense);

ChOpMMPOBAHHOCTL YMEHMIA XapaKTepu3oBaTb XMMWYECKME MPOLECChI, iexallue
B OCHOBE [MPOMbILLIEHHOrO MOMYYEeHUS CEepPHOM KUCNOTbl, ammuaka, a TaKke
ChOpMMPOBAHHOCTb NPeACTaBNeHNIn 06 0OLLMX HayYHbIX MPUHLMNAX N 3KOMOrMYECKNX
npo6seMax XMMmM4YecKoro npoun3BoACTBa;

ChOpPMMPOBAHHOCTb YMEHWIA NPOBOAUTL BbIMMCNEHMS C UCMNONb30BAHNEM MOHATUSA
«MaccoBast 40N BELLECTBa B pacTBOPE», 06bEMHBIX OTHOLLEHWIA ra30B NPy XUMUYECKNX
peakuusax, Maccbl BeLLecTBa UM 06bEMA rasoB Mo U3BECTHOMY KOJIMYECTBY BELLECTBa,
Macce UM 06bEMY OHOr0 M3 Y4acCTBYHOLWMX B peakuyn BELLECTB, TEMI0BOro apeKTa
peakumy Ha OCHOBe 3aKOHOB COXPaHeHMs MacChl BELLECTB, NPEBPALLEHNA N COXPaHEHUA
3Hepruu;

ChOpMMPOBAHHOCTbL YMeHWUM Ccob6M4aTh NpaBuia Mob30BaHUA  XUMUYECKOW
nocyaou 1 n1abopaTopHbIM 060PYA0BaHNEM, a TaKXXe NpaBuia 06paLleHns C BeLLecTBaMu
B COOTBETCTBUM C MHCTPYKLMSMW MO BbIMOTHEHMIO NabopaTOPHbIX XMMUYECKMX OMNbITOB;

C(hOPMUPOBAHHOCTb ~ YMEHWI  MNaHWpPOBaTb M BbIMNOMHATL  XMMUYECKMWIA
aKCNepuMeHT (pas3fioXkeHVWe nepokcuaa BOAOPOLA B MPUCYTCTBMM  KaTamsaTopa,
ornpefenieHne cpefbl PacTBOPOB BELLECTB C MOMOLLBIO YHUBEPCASIbHOO WHAMKATOPA,
B/IUAIHME Pa3/INyHbIX (HaKTOPOB Ha CKOPOCTb XMMUYECKOW peakumu, peakumyv MOHHOro
06MeHa, Ka4yeCTBEHHbIe peakuun Ha CynbgaT-, KapboHaT- 1 X/TI0PUA-aHNOHbI, Ha KaTUOH
aMMOHWS, peLLeHne aKCrnepuMeHTaIbHbIX 3a4a4 Nno TeMam «MeTannbl» U «HemeTa ibI»)
B COOTBETCTBUM C NpaBunamy TeXHWKM 6e30MacHOCTU Npu 0bpaLleHnm ¢ BelecTBamu U

nabopatopHbiM  06OpyaoBaHMEM,  MPeACTaBNsATb  pe3ynbTaTbl  XMMWUYECKOro
aKCnepvMeHTa B  (DOpMe 3anuWCU  YpPaBHEHWA COOTBETCTBYHOLUMX peakumin U
(hopMynMpoBaTh BbIBOAbLI Ha OCHOBE 3TUX PE3Y/bTaToB;

CPOPMMPOBAHHOCTb ~ YMEHWA  KPUTUYECKM  aHa/IM3MPOBaTb  XMMUYECKYHO
MH(OPMALMIO,  MOMyYaeMytd M3 pasHblX  WUCTOYHMKOB  (CpeAcTBa  MacCOBOWA
KOMMYHUKauun, VIHTEpPHET 1 Apyrux);

ChopMMPOBaAHHOCTL YMEHWIA COONIOAATL MpaBuia 3KOIOMMYECKN LienecoobpasHoro
noBefeHns B ObITY 1 TPYAOBOW AeSTENbHOCTU B LIENSAX COXPaHeHWst CBOEro 30P0BbS U
OKpY>KatoLLlen NpPUPOAHOI cpefbl, OCO3HaBaTb OMAacHOCTb BO3AEWCTBMS HAa >KMBble
OpraHv3Mbl OnpeAenéHHbIX BELLECTB, MOHMMas CMbic nokasatens MAK, NoscHATb
Ha Npumepax Cnocobbl YMEHbLUEHWNS W NPefOTBPALLEHNS UX BPEeAHOro BO3AENCTBUS
Ha OpraHn3m YesoBeka,;

AN obyyvarolmMxca € OrpaHMYeHHbIMU  BO3MOXKHOCTAMMW  3[0POBbSi:  YMEHMe
MPUMEHATb 3HAHUA 06 OCHOBHbIX [OCTYMHbIX MeToA4axX MNO3HaHWA BELLECTB U
XUMUYECKUNX SABNEHNIA;

NS CnenbiX U CnaboBMaAaWmMX 00yYatoWmMXCa: YMeHUe MCMob30BaTb PenbedHO
TOYEYHYIO cUCTeMy 0603HadeHunin J1. bpaina 4na 3anmMcum XMMUYecKnx opmyI.
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TEMATWYECKOE NMNJ1AHNPOBAHWNE

10 KJ/TIACC
HanmeHoBaHWe
No KonnyecTso
pasfenoB N Tem
n/n yacos

yuebHOro npeameTa

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

MporpaMmHoOe coaepXKaHuie

Pasgen 1. TeopeTUYecKmMe OCHOBbI OpraHMYecKom XMMnm

11 Tllpeamet 3
OpraHMyecKom XMMUN.
Teopwus cTpoeHus
OpraHuyecKunx
COeANHEHMIA
A.M. bytneposa

[Mpe4MeT opraHMyYecKoin XUMnu:

€€ BO3HMKHOBEHME, pasBuThe U
3HayeHue B NoJslyYeHMUM HOBbIX BELLECTB
N MaTepuanos. Teopus CTPoeHUs
OpraHNYecKnx coeguHeHNA

A.M. byTnepoBa, eé 0OCHOBHbIE
nonoXxxeHns. CTPyKTypHble (hopMy bl
opraHun4yeckux seLlecTs. ' omonorug,
n3omepus. XmMmyeckas cBssb

B OpraHMYecKnX coeguHeHNaX: KpaTHbIe
CBA3K, a- 1 N-CBA3N.

[MpencrasneHne o KnaccupmKaumm
opraHn4yeckux seLlecTs. HomeHKnatypa
OpraHNYecKnx coeguHeHNA
(cucTemaTnyeckas) v TpUBUasibHbIE
Ha3BaHWsA BAXXHENLLVX NpeacTaBuTenei
KNaccoB OpraHNYecKuX BeLLECTB.
JKCNepuMeHTas/IbHbIe METOAbI

N3yYeHNA BELLECTB U UX NPEeBPaLLIEHNIA:

OCHOBHbIE BUAbI AEATENIbHOCTY
0byyatoLmxcs

PacKpbIBaTb CMbIC/N U3yYaeMblX
MOHATUIA (BbISBNATL UX XapaKTePHbIe
MPU3HaKK), yCcTaHaBIMBaTb NX
B3aMMOCBS3b.

[MpUMeHATb NOM0XEeHNA Teopun
CTPOEHWA OpraHNYecKnX BeLLECTB

A. M. bytnepoBa a/19 06bACHEHUA
3aBMCMMOCTU CBOMCTB BELLLECTB OT UX
cocTaBa 1 CTPOEHWS.

icnofib3oBaTbh XUMUYECKYHO CUMBO/IUKY
L1171 COCTaBMIEHNSA MONEKYAPHbIX U
CTPYKTYPHbIX (Pa3BépHYTOMN,
COKpaLLEHHOI) hopmyn opraHNYecKmx
BELLIeCTB.

Onpefensatb BUAbI XMMUYECKOI CBA3N
(oamMHapHble, KpaTHbIE) B OPraHUYecKmnx
COeANHEHUAX.

PackpbIBaTb po/ib OPraHNYecKoin XMmmm
B NPUpPOLe, XapaKTepusosatb ee
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Toro no pasgeny
Pasgen 2. ¥rnesogopoabl

2.1

2.2

[MpenenbHble
yrnesogopoabl -
anKaHbl

HenpegenbHble
YrneBooposbl:
aIKEHbI, a/IKaANeHbl,
a/IKNHb

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

» leMOHCTpaLmu:

- 03HaKOM/IEHUNe C 0bpa3uamm
OpraHnYecKux BeLLeCTB 1 MaTepuanamm
Ha UX OCHOBE;

- OMbITbI MO NpPeBpaLLeHNIO
OpraHNYecKmx BELLECTB MNPy HarpesaH1u
(nnaBneHne, 06yrnnBaHve N ropeHue).

* JlabopaTopHbIe OMbITbI:

- MOAEeNIMpoBaHne MOJEKY/T
OpraHNYecKmx BeLLeCTB

AnKaHbl: COCTaB W CTPOEHMUE,
FOMO/IOrMYecKunin psa. MeTaH 1 aTaH
npocTeiLne NPeacTaBUTENN anKaHOB:
COCTaB, XMMMYECKOe CTPOEHMUE,
(hM3nMYEeCKMe N XMMUYECKIME CBOICTBA
(peakuum 3aMeLLiEHNS U TOPEHNS),
HaxXOXAeHVe B NpUpoje, NoMyYeHne 1
MPUMEHEHNE

ANKeHbI: COCTaB W CTPOEHMUE,
FOMO/IOrMYECKNIA psfl. DTUMEH -
NPOCTeLLNIA NpeACTaBUTENb a/IKEHOB:
COCTaB, XMMMYECKOe CTPOEHME,
(hm3MYeCKMe N XMMNYECKIME CBOICTBA
(peakuum rmapupoBaHns,
rasoreHMpoBaHus, ruapartawmm,

3HAYEHWE B XXMN3HWN YE/IOBEKA,
WNNIKOCTPUPOBATL CBA3b C APYTMU
HayKamu.

Hab6ntonatb 1 onucbiBaTb
[AEMOHCTPaLMOHHbIE OMbITbl; MPOBOANTD
1 OMMCbIBaTb N1a60PATOPHbIE OMbIThI 1
NpakTU4ecKme paboThbl

PacKpblBaTb CMbIC/T N3y4aeMbIX
MOHATUI (BbISBNATL UX XapaKTepHble
MPU3HaKu), ycTaHaBNMBaTb NX
B3aMMOCBSA3b, UCMONb30BaTb
COOTBETCTBYHOLLME MOHATUS

MpY OnNMcaHMN cocTaBsa, CTPOEHNA U
NpeBpaLLEeHNn OpraHNYecKmx
COEANHEHWIA.

icnonb3oBaTb XUMUYECKYHO CUMBONKY
[NA COCTaB/IEHNSA MOJIEKYIAPHBIX U
CTPYKTYPHbIX (Pa3BépHYTOMN,
COKpaLLEHHO) thopMyn OpraHUYeCKmX
BELLeCTB.

YcTaHaBNMBaTb NPUHAAIEXHOCTb
BELLECTB K OonpeseneHHOMY Knaccy
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2.3 ApomaTnyeckue
yrneso4opoasbl

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

OKWUCMIEHUS 1 NOIMMepU3aLLnn)
HaxoX[eH1e B Npupoae, NnonyyeHue n
NPUMeHeHNe.

AnkagueHbl: 6yTaameH-1,3 n
MeTunbyTaaneH-1,3, XuMmn4yeckoe
CTPOeHMe, peakLmsa nonMepusaumu,
npuMeHeHve (419 CMHTe3a
NPUPOAHOro U CUHTETUYECKOTO
KayuyKa 1 pe3uiHbl).

AJIK/HbI: COCTaB Y 0COGEHHOCTU
CTPOEHUSA, TOMOJIOTUYECKUIA PAL.
ALETWUNEH - NPOCTENLLNIA
npeacTaBuUTENb &/IKMHOB: COCTaB,
XMUMUYECKOe CTPOEHMe, (hM3nYecKne 1
XMMUYeCcKne CBONCTBa (peakuum
rMapupoBaHns, rasoreHpoBaHns,
rmgpataunm ropeHns), HaxoxaeHue

B MPUPOAE, NOoyYeHne U NpUMeHeHue
ApeHbl: 6eH30/ 1 TOMYos, COCTaB,
XUMUYECKOE CTPOEHWE MOJIEKYTI,
(hn3nyecKue n XMMMYEeCKne CBOMCTBA
(peakuuu rasioreHMpoBaHUA 1
HUTPOBaHWUSA), NONyYeHue

M NpuMeHeHve. BrinsHne 6eH3ona

Ha opraHu3M YenoBseka. [ eHeTuyeckas
CBA3b YrNeBOA0POA0B

YrneBoi0poAo0B Mo COCTaBy U
CTPOEHUIO, Ha3blBaTb UX

MO CUCTEMATUYECKOW HOMEHKNATYPE;
NPUBOANTL TPMBUA/IbHbIE HA3BaHMS
OTAEeNbHbIX NPeACTaBUTENEN
yrneBoAopo/0B.

OnpeensaTb BUAbl XMWYECKOI CBA3N
B MOJIEKYNax YrneBoaopo/oB;
XapaKTepn3oBaTb 3aBUCUMOCTb
peakLUMOHHOM CroCOOHOCTH
YrneBoAopoA0B OT KPaTHOCTM
KOBa/leHTHOW CBSI3W.
XapaKTepn3oBaTb COCTaB, CTPOEHME,
NPUMEHEHNE, (IN3NYECKUE U
XUMUYECKME CBONCTBA, BaXKHENLLIME
CNoco6bl NONYYEHUS TUMUYHBIX
NpeAcTaBUTENEN pa3INUHbIX KacCcoB
yrneeoaopoaos (MeTaHa, 3TaHa,
3TWNeHa, aueTuneHa, byTtaameHa -1,3,
6eH30Ma, Tonyona).

BbISIBNATb FEHETUYECKYHO CBSI3b MEXAY
yrneBoAopoAaMu 1 NoATBePXKaaTb eé
Ha/IM4une ypaBHEHUAMU
COOTBETCTBYHOLLNX XUMUYECKUX
peakLUuii ¢ MCNO/b30BaHNEM

CTPYKTYPHbIX (hopmy.
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2.4 TpupogHble
NCTOYHUKMN
YrneBOA0POAOB N NX
nepepaboTka

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

MprpofHbIv ra3. MNMonyTHble HeTAHbIE
rasbl. He(hTb 1 €& NPoMCXoXaeHwe.
Cnoco0bbl NepepaboTKN HethTH:
MepPeroHKa, KPeKUHr (TepMUYeCKnm,
KaTaMTnUyeckunin). MpoayKTbl
nepepaboTKn HethTU, UX NMPUMEHEHNE
B MPOMBbILLIEHHOCTU U B ObITY.
KameHHbIV yronb 1 NpoAyKTbl ero
nepepadoTKu.

JKCNepUMeEHTa/IbHbIE METO/bI
N3yYeHns BeLLEeCTB

N NX NPeBpPaLLEHNIA:

» [leMOHCTpaLmu:

- Konnekummn «Hetb» N «YT0Nb»,

- BueodparmMeHT «BynkaHu3aums
PEe3VHbI».

* JlTabopaTOpHbIE OMbITbI:

- KayecTBeHHOe onpeaeneHune yrnepoga
1 BOAOPOAA B OPraHMYecKmX BeLLEeCcTBax;
- 03HaKOMJIeHUWe C 0bpasLamm
niacTMacc, Kay4yyKoB U pe3uHbl;

- MOJeNMpoBaHue Monekyn
yrneBof0poaos U
ras0reHonpPon3BOAHbIX.

* [MpakTnyeckme paboTbl:

Ne 1 lNonyyeHwue aTUNEHA U U3YyUYEHWE
ero CBOWCTB.

XapakTepn3oBaTb UCTOUHMKN
Yr1eBOAOPOAHOIO Cblpbs (HE(Tb,
MPUPOLHbLIN ras, yronb), Cnocobbl nx
nepepaboTKun 1 NPaKTUYecKoe
MPYMEHEHNE MO/TyHaeMbIX MPOAYKTOB.
Acnonb3oBaTb €CTECTBEHHO-HAYYHbIE
MEeTOAbI MO3HaHMS - NPOBEAEHME,
Hab/HoAeHNE 1 ONMCaHNe XMMNYECKOro
aKcnepumMeHTa (nabopaTopHble ONbITbI U
MpaKTUYecKune paboTbl).

CnefosaTb NpasuiaM 6e30MacHou
paboTb! B nabopaTopum

Mpy MCNOMb30BaHUN XMMUYECKOA
nocyfbl 1 060pyf0BaHUA, a TaKXKe
npaBuiamM obpaLLleHuns ¢ BeLecTBaMm

B COOTBETCTBUM C MHCTPYKLMAMU
BbINO/THEHWSA 1aB6OPATOPHbIX OMNbITOB 1
MPaKTUYECKMX PaboT Mo NOMYYEHNIO 1
N3YYEHNIO OPraHNYECKNX BELLECTB.
MpeacTaBNATL pesynbTaThl
JKcnepumMeHTa B (hopme 3anmcu
YPaBHEHWNI COOTBETCTBYHOLLMX pPeaKLmii
1 [enatb BbIBOAbl HA X OCHOBE.
MpoBOANTL BbIYNCIEHUS

ANsa onpefeneHns MoeKYNAPHON
(hopMy /bl OPraHMYeCKOro BELLECTBa,
M0 YPaBHEHWNIO XMMMUYECKOIA peakLmun.
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Toro no pasgeny

13

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

e PacuéTHble 3agaum:

- onpefeneHve MONeKynspHo
(hopMy/ibl OPraHNYECKOro BelllecTBa
M0 MaccoBbIM [10/1SIM aTOMOB
XMMUYECKNX 3/IEMEHTOB;

- PacyéTbl N0 YPABHEHWNIO XMMUYECKOM
peakLyum

Paspgen 3. Knucnopogcoaep»katlme opraHu4eckme coeMHeHNA

31 CnupTbl. ®eHon

3

MpenenbHble 0AHOATOMHbIE CIMPTbI:
MEeTaHO/ U 3TaHO/, XMMUYECKoe
CTPOEHUE, (PU3NYECKME N XUMUNYECKME
CBOICTBA (peaKUmmn C aKTUBHbIMM
MeTasinamu, ranoreHoBo4opoAaMu,
ropeHune), npuMeHeHne. BogopoaHas
cBA3b. P13NONOrMYecKoe AeincTeme
MeTaHo/1a U 3TaHo/a Ha OpraHn3m
YesioBeka.

MHOroaTOMHble CINPTbI: 3TUNEHTNKO/b
W TIMLEPUH, XMMMUYECKOE CTPOEHME,
(hn3nyecKme 1 XMMMYeCKne CBOMCTBa
(B3aIMO/EeNCTBME CO LLENOUYHBbIMM
MeTanaMu, Ka4eCTBEHHas peakums
Ha MHOr0aTOMHbIe CrnPTbI).
dur3nonornyeckoe aencrene

Ha opraHun3m Yenoseka. IMNprumMeHeHne
FAMUEeprHa 1 STUNEHTIMKONS.

CaMocCTOsTe/IbHO N/IaHMPOBaTL U
OCYLLECTBNATb CBOO MO3HABATE/IbHYIO
NeATeNbHOCTb; NPUHUMaTb aKTUBHOE
y4yacTume B rpynrnoBoi yy4ebHou
LeSATeNIbHOCTY

PackpblBaTb CMbIC/ U3y4aeMblX
MOHATUI (BbISBNATL UX XapaKTepHble
MPU3HaKK), ycTaHaB/IMBaTb UX
B3aMMOCBSI3b, UCMO/Ib30BaTb
COOTBETCTBYHOLLME MOHATUS

Mpy ONMCaHUN COCTaBa, CTPOEHNSA 1
NpeBpaLLeHNin opraHnyYecKnx
COEANHEHWIA.

icnonb3oBaTh XMMUYECKYHO CUMBOJIVKY
AJ19 COCTaBeHNS MONEKYNAPHbIX U
CTPYKTYPHbIX (Pa3BépHYTOMN,
COKpaLLEHHO) hopmyn opraHNYecKmX
BELLIECTB.

YcTaHaBMBaTb NPUHALNEXHOCTb
BELLECTB K OnpefeneHHOMY Kaccy
MO COCTaBY U CTPOEHMIO, Ha3bIBaTb UX
M0 CUCTEMATUYECKOW HOMEHKNATYpE;
NMPUBOAUTL TPMBMASIbHbIE HA3BaAHUA
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3.2 Asnbgerngsbl.
Kap6oHOoBbIE KMUCNOTHI.
CnoxHble apupsbl

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

®eHon. CTpoeHne MOEKYbI,
(hn3nyecKune u XMMMYeCKne CBOMCTBA
(peHona. TOKCUMYHOCTL (peHoNa, ero
(hn3nonorunyeckoe aenicTene

Ha opraHun3m yesoeeka. NprvMeHeHve
(heHona

Anbgernibl: opmanberug v
aueTasnibaerni, XMM1M4eckoe CTpOeHue,
(hn3nyecKme N XMMMYecKre CBOMCTBA
(peakummn OKMUCNeHNs 1 BOCCTaHOB/IEHUS,
KayeCTBEeHHble peakLum), nofyyveHune 1
NpYMEHeHMe.

O[LHOOCHOBHbIE MpefesibHble
KapbOHOBbIE KMUC/OTbI: YKCYCHas
KMCNOTA, XMMUYECKOe CTPOEHNE,
(hn3nyecKume N XMMMYecKre CBOMCTBA
(obLume cBOMCTBA KMCNOT, peakuus
aTepudmnkaumm), noyyeHme n
npumMeHeHne. CTeapmHoBas 1 0/leMHOBasA
KMCNOTbI KaK MpeLCTaBUTENN BbICLLNX
Kap6OHOBbIX KUCNOT. Mblia Kak conm
BbICLLMX KapOOHOBbIX KUC/IOT, KX
MOHOLLIee [IeNCTBME.

CnoXHble 3(hMpbl KaK NPou3BOAHbIE
KapbOHOBbIX KMUCMOT. 'naponn3
C/IOXHbIX 3MpPoB. XKunpbl Kak

OTAeNbHbIX NPeAcTaBUTENENR
KNCOPOACOAEPXKALLMX COEANHEHNIA.
XapaKkTepun3oBaTb COCTaB, CTPOEHNE,
NPUMeHeHNe, n3nNYecKme 1
XUMUYECKNE CBOMCTBA, BAXKHENLLINE
CNocobbl MOMyYeHNS TUMNYHBIX
npeacTaBUTeNe Pa3/IMYHbIX K/1acCoB
KNCOPOACOAEPKALLNX COEANHEHNI
(MeTaHoNa, aTaHoONa, MULEPUHA,
(beHona, hopmanbaernaa,
auetanbaernia, yKCyCHOn KUCnoThbl,
[NIF0KO3bl, Caxapo3bl, Kpaxmana,
LIeN/H0N03bl); BbISABMSATb FEHETUYECKYHO
CBSI3b MEXY HMMM N NOATBEePXAaTb eé
Hann4yme ypaBHEHUSMU
COOTBETCTBYHOLLMX XUMNYECKNX
peakUuii ¢ MCNO/b30BaHUEM
CTPYKTYPHbIX (hopMy/n.

OnucbkIBaTb COCTaB, XMMNYECKOE
CTPOEHME Y NPUMEHEHNE YXKMPOB,
XapaKTepu3oBaTb X 3Ha4YeHMe

ANSA XN3HeAeATeIbHOCTU OPraHN3MOoB.
Oco3HaBaTb ONacHOCTb BO3AENCTBUS
Ha XXMBble OpraHn3mMbl ONpeaeneHHbIX
OpraHMYecKmnx BELLECTB, MOSACHATb

Ha nprMepax cnocobbl YMeHbLLEHNS
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3.3  Yrnesopabl

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

MPOM3BOAHbIE [NINLEPVHA U BbICLLIMX
Kap6OHOBbIX KMUCMOT. MMAPOIN3 XKMPOB
YrneBofpl: COCTaB, Knaccupmkaums
yrneesogos (MOHO-, An- U
nonmcaxapugbl). 'MoKo3a -
MPOCTENLLNIA MOHOCaXapua:
0COBGEHHOCTW CTPOEHUSA MONEKY/bl,
(hM3nYecKne 1 XMMMYEeCKne CBOMCTBA
NOKO3bl (B3aMOAENCTBIE

c rmgpokcungom meaun(), okucneHue
aMMVayHbIM PacTBOPOM OKCKa
cepebpa(l), BOCCTaHOB/EHME, BPOXKEHME
[/IIOKO3bl), HAXOXKAEHWE B NMPUPOSE,
NMPUMEHEHME T/1OKO3bl, BMonornyeckas
PO/ib B XXN3HEAEATEIbHOCTM OpraHu3Ma
yenoBeka. PoToCKMHTE3. PPYKTO3a KaK
M30Mep IHOKO3bI.

Caxapo3sa - npeacraBuTesb
Amncaxapnios, ryuaponns caxapossbl,
HaxOoXJeHWe B MPUPOAE 1 NPUMEHEHNE.
Kpaxman v uenntonosa Kak npupoaHble
MO/IMMEPBI: CTPOEHME KpaxmMana u
LLeN/TK0N03bl, PU3NYECKME N XMMUYECKME
CBOWCTBA Kpaxmana (ruaponus,
KayeCTBeHHas peakLms C MOAoM).
AKCnepuMeHTa/IbHbIE METO/bI

N3y4veHnA BELLIECTB N UX I'IpEBp&LLIﬁHI/IVIZ

1 NpefoTBpaLLeHns UX BPeAHOro
BO3/€EMCTBUSA Ha OpraHnU3M YesioBeka.
cnonb3oBaTb €CTECTBEHHO-HAYYHbIE
MEeTOAbI MO3HaHWS - NPOBEAEHME,
HabMHOAEHNE 1 ONUCaHNE XUMNYECKOro
aKcnepumMeHTa (nabopaTopHble OMnbITbl U
MPaKTUYecKne paboThbl).

CnepoBaTtb nNpasuiam 6e30MacHoi
paboTb! B nabopaTopum

Mpy MCNOMb30BaHUN XMMUYECKOA
nocyfbl 1 060pyf0BaHNA, a TaKXKe
npaBuiamM obpaLleHuns C BellecTBaMu

B COOTBETCTBUM C MHCTPYKLMAMU
BbINO/IHEHNSA N1abopPaTOPHbIX OMbITOB

M NPaKTUYEeCKMX paboT Mo NOMyYeHNIO
N N3YUYEHNIO OPraHNYeCKMX BELLECTB.
MpeacTaBnsATL pesynbTaThl
3KCMnepumMeHTa B (hopme 3anmcu
YPaBHEHNIA COOTBETCTBYHOLLMX PeakLmii
1 [enatb BbIBOAb! Ha UX OCHOBE.
MpoBOAUTL BbIYNCIEHUSA

AN1s onpeaeneHnst MoneKynsipHoi
(hopMy /bl OPraHMYecKOoro BeLLECTBa,
M0 YPaBHEHMIO XMMUYECKON peakumm.
CamMoCToATENbHO NaHNPOBaThL U
OCYLLIECTB/ISATb CBOO MO3HaBaTe/TbHYHO
AeATeNbHOCTb; NPUHUMATb aKTUBHOE
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Toro no pasgeny
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depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

JlabopaTtopHble OnbIThbI:

ropeHve CnvpToB;

B3aMMO/ENCTBME rNnLepUHa
c rugpokcugom megu(r);
KayeCTBEeHHble peakummn aibAerngos
(OK1cneHve aMMMaYHbIM PacTBOPOM
oKcmaa cepebpa 1 rmapoKcMaom
mean(r));
- B3aVMIMO[eNCTBMEe KpaxmMasa C MOAOoM.
* [MpakTnyeckme paboTbl:
Ne 2. CBOICTBa pacTBOpa YKCYCHOW
KNCNOTBI.
» PacuyéTtHble 3agauu:
- onpejeneHne MoseKyNApHON
(hopMmy/ibl OpraHMYeCcKOro BeLecTea
MO MaccoBbIM [O/1iIM aTOMOB
XUMUYECKNX 3/IEMEHTOB U MO Macce
(06bemy) NPOAYKTOB CropaHus;
- PacyéTbl MO ypaBHEHMIO XMIMUYECKOIA
peakuumn

Pasgen 4. AsoTcofepyKallme opraHn4yeckmne CoeJMHeHns

41 AMVHBbI.
AMUNHOKUCNOTLI.
benku

3

AMWHbI: METUNAMWH - MPOCTENLINIA
NpefCcTaBUTENb aMUHOB: COCTaB,
XMMMNYECKOe CTPOeHMe, (r3nYecKme u
XMMUYeCKMe CBONCTBA (peakumm

y4yacTue B rpynnoBoi y4ebHoi
[eSATeNIbHOCTY

PacKpbIBaTb CMbIC/T 13y4YaeMblX
MOHATUIA (BbISBASTb UX XapPaKTEPHbIE
NPW3HaKKM), yCTaHaBIMBATb UX
B3aVIMOCBS3b, 1CMO/b30BATb
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depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

C KCNOTaMM 1 TOPeHMs), HaxoXaeHme
B Npupoae. AMUHOKMCNOTbI Kak

amhoTepHbIe OPraHNYECKNE COEANHEHMS.

®un3nYeCKme N XMMUYECKNe CBOMCTBA
aMMHOKMCNOT (Ha NpuMepe rMnuUmHa).
Buonornyeckoe 3Ha4yeHMe aMUHOKUCAOT.
CuWHTe3 nenTnaoB.

Benkn Kak npupoLHble NoMMepsI.
[MepBUYHasA, BTOPUYHASA N TPeTUYHASA
CTPYKTYypa 6enKoB. XUMMNYeCcKune
CBOWCTBa GESIKOB: r1AposNn3,
[leHaTypaums, Ka4eCcTBeHHbIe peakLmm
Ha GenKu.

JKCNepUMeHTa/IbHble METO/b
N3yYeHWUS BELLIECTB U UX MpeBpaLLeHnii;
» [leMOHCTpaLmu:

- [eHaTypaums 6enKoB Npv HarpeBaHUw;
- LBeTHble peakummn 6enkoB

COOTBETCTBYHOLLME MOHATUA
MPU OnNMcaHMM cocTaBa, CTPOEHNSA U
NpeBpaLLeHNin opraHnyYecKnx
COEANHEHWIA.

Icnonb3oBaTb XUMUYECKYHO CUMBOJNKY
QNS COCTaBNEHNSA MOMEKYNSPHBIX U
CTPYKTYPHbIX (pa3BEPHYTOMN,
COKpaLLEHHO) thopMyn OpraHNYeCcKmX
BELLLECTB.

Onpeaensitb NPUHAAIEXHOCTb BELLIECTB
K onpeaeneHHoOMY Knaccy no cocTaBy U
CTPOEHWIO, Ha3bIBaTb WX

MO CUCTEMATUYECKON HOMEHK/ATYPE;
NPUBOANTL TPMBUA/IbHbIE HA3BaHMS
OTAeNbHbIX NPeACTaBUTENEN.
XapaKkTepun3oBaTb COCTaB, CTPOEHNE,
NPUMeEHeHNE, IU3NYECKIE U
XUMUYECKNE CBOMCTBA, BAXKHENLLINE
CNoco6bl NONYYEHUS TUMUYHBIX
npeacTaBUTENen a30TCOAEPXKaLLMX
coeanHeHn (MeTUnaMuHa, rnumHa,
6enkos).

OnucblBaTb COCTaB, CTPYKTYpY,
OCHOBHbIE CBONCTBA OENKOB; MOSACHATH
Ha npumepax 3HayeHne 6enKoB

ANs opraHM3ma YenoBeka.
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Pa3gen. 5. BbICOKOMO/eKYApHble COeANHEHNA

5.1 T[lnacTmaccel.
Kayuykun. BonokHa

2

OCHOBHbIE MOHATUA XUMUK
BbICOKOMONEKY/ISAPHbIX COEAVHEHUI:
MOHOMEP, MOMMEP, CTPYKTYPHOE 3BEHO,
CTeneHb NoMMepu3aUmmn, CpeHss
MosieKynspHas macca. OCHOBHble
MeTO/bl CUHTE3a BbICOKOMOMEKY/SIPHbIX
COeANHEHUN - NOoNMMepu3aLms 1
NOIMKOHAEHCAaLUS.

[MnacTmacch! (NONNITUNIEH,
NONNPONWAEH, MOMMBUHUNXIOPUA,
nonmcTmpon). HatypanbHbIin 1
CUHTETMYECKNE KayUYKN
(6yTaameHOoBbIN, X/TOPOMNPEHOBLIN U
M30MPEHOBbLIN). BONOKHa: HaTypa/ibHbIe
(XNONOK, LWepCTb, LWESK),
NCKYCCTBEHHbIE (aLeTaTHOe BO/TOKHO,

licnonb3oBaTh eCTECTBEHHO-HAYYHble
MeTOo/bl NO3HaHWA - HabnoaaTb U
OMuCbIBaTb AEMOHCTPALMOHHbIN
9KCNEPUMEHT.

CaMoCTOsTe/IbHO N/IaHMPOBaTL U
OCYLLECTBNIATb CBOO MO3HABATE/IbHYIO
[eATeNIbHOCTb; NPUHUMaTb aKTUBHOE
y4yacTume B rpynrnoBoi yy4ebHou
LesATeNIbHOCTY

BrafeTb n3yyaembiMnU XUMUYECKUMM
MOHATUAMM: PacKpPbIBaTb CMbIC/
M3yyaeMblX NMOHATUIA U NPUMEHSATb 3TW
MOHATMSA NPY OMNMUCaHNM COoCTaBa u
CTPOEHUSA BbICOKOMOJEKY/ISIPHBIX
OpraHnYecKmx BeLLEeCTB,

A9 00bACHEHUSA OTAENbHbIX (DAKTOB U
ABNEHWIA.

icnonb3oBaTh XMMUYECKYHO CUMBOJIMKY
[J19 COCTaBNEeHNS CTPYKTYPHbIX (DOPMY/I
BELLECTB M YpPaBHEHWIN peakLunii
nosvMepu3aLMmn 1 NOMKOHAEH UMK,
OnucbiBaTb COCTaB, CTPOEHME,
OCHOBHble CBOWCTBA Kay4yKOB,
Hanbos1ee pacnpocTpPaH&HHbIX BUAOB
nnacTMacc, BOSIOKOH; NpUMeHeHMWe
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BICKO03a), CUHTeTUYECKMe (KanpoH u
naBcaH).
JKCnepMeHTa/IbHble METO/b

N3y4HeHNA BELLIECTB N UX ﬂpeBan.l'eHMVIZ

» [leMOHCTpaLmu:

- 03HaKOM/IeHUe ¢ 0bpasLamu
NPUPOAHBIX U UCKYCCTBEHHbIX BOJIOKOH,
nnacTMacc, Kay4yyKos

B Pa3/IN4HbIX OTPacniax.
icnonb3oBaTh eCTECTBEHHO-HAYUHbIe
METOAbl NO3HaAHNA - Ha6ﬂ}0ﬂ|aTb n
ornncbiBaTb ,CI,GMOHCTp&LLI/IOHHbIVI
IKCMNEPUMEHT
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Pasgen 1. TeopeTn4yecKne 0CHOBbI XMW
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HanmeHoBaHuMe
pasfenos n Tem
y4ebHOro npeameta

CTpoeHne aToMOB.
Mepvoanyecknia
3aKOH U
MNepnognyeckas
cUCTEMA XUMUYECKUX
3/1EMEHTOB

O./. MeHpgeneesa

KonnyecTso
yacos
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depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

MporpaMmHoe coaepXKaHuie

Xumunyecknin anemeHT. Atom. Coctas
aToMa, U30TOoMbl. DNIEKTPOHHaA
060/104Ka. JHEPreTUYecKme YpoBHMU,
NnoAypoBHU. ATOMHble opbuTany,

S-, p-, d-,/- anemeHTbl. OCOBEHHOCTK
pacnpegeneHnsa 31eKTPoHOB

Mo opbuTansam B aTomax MasbiX 1
60/1bLIMX NEPUOAOB. DNEKTPOHHAS
KOH(UrypaLms aTomMOoB.
[MeproAnyecKniA 3aKOH U
[Meprognyeckas cmcTeMa XMMUYECKNX
anemeHToB [, V. MeHpeneeBa. CAsb
NnepuoaNYeCcKoro 3akoHa u
[MeproAnYecKOon CUCTEMbI XUMUYECKMX
3/IEMEHTOB C COBPEMEHHOI Teopuel
CTPOEHMA aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHUS CBONCTB XMMUYECKNX
3M1IEMEHTOB N 06pa3yemMbIX MU NMPOCTbIX
N CNOXHbIX BELLLeCTB Mo rpynnam v
nepuofam. 3HayeHne NepuoanyecKoro
3aK0Ha N CUCTeMbl XMMNYECKUNX

OCHOBHbIE BUAbI AeATENIbHOCTY
06yyatoLLmMXCs

PacKkpbiBaTb CMbIC/T U3yYaeMbIX
MOHATUI (BbISBNATb UX XapaKTepHble
NPU3HaKu), ycTaHaBMBaTb UX
B3aVIMOCBS3b.

PackpbIBaTb CMbIC/1 MEPUOANYECKOTO
3akoHa [, . MeHgeneesa u
[leMOHCTPUPOBATL €ro
CUCTEMATU3NPYIOLLYHO,
0ObACHUTENBHYHO N NMPOrHOCTUYECKYHO
OYHKLMN.

XapaKTepn3oBaTb 3/IEKTPOHHOE
CTPOEHME aTOMOB XUMNYECKUNX
3anemMeHToB 1-4 nepruoaos, UCMOb3ysA
MOHATUA S-, pP-, d-3N1EKTPOHHbIE
opbuTann, aHepreTUYecKme ypPoBHU.
OO6BACHATL 3aKOHOMEPHOCTY
N3MEHEHWUS CBONCTB XUMMUYECKNX
31IEMEHTOB W UX COeUHEHWIA

no nepuogam v rpynmnam
[MepvoAnyecKon CUCTEMBI

O. . MeHpgeneeBa
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CTpoeHwue BelLlecTBa.
MHoroo6pasue
BELLEeCTB

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

anemeHToB A./. MeHpaeneesa

B Pa3BUTUM HayKW.
AKCnepnMeHTa/IbHbIE METO/bI
N3yYeHWNS BELLIECTB M UX NPeBpaLLeHWiA:
» [lemOHCTpauuu:

Buabl Tabnuu «Meprognyeckas cuctema
XUMUYECKNX 3/1EMEHTOB

O.WN. MeHpeneesa»

CTpoeHMe BeLecTBa. XMMUYECKas CBA3b.
Buabl (KoBasieHTHaa HenonspHas v
nonspHast, MOHHas, MeTaIINYecKas) 1
MexaHM3Mbl 06pa30BaHNA XMMNYECKOM
cBA3n (0O6MEHHbIN 1 JOHOPHO-
aKuenTopHbIin). BogopoaHas CBs3b.
BanieHTHOCTb.
AnekTpooTpuLaTeNnbHOCTb. CTerneHb
OKuCneHns. KaT1oHbI 1 aHNOHBI.
BelLecTBa MONEKYAPHOIO U
HEMOJIEKY/IAPHOIO CTPOEHMS.

3aKOH MOCTOSHCTBA COCTaBa BELLECTBa.
Tunbl KPUCTAIIMYECKNX PELLETOK U
CBOWCTBA BELLECTB.

[MOHATME O AUCMEPCHBIX CUCTEMAX.
NCTUHHBIe pacTBopbl. KoNn4yecTBeHHbIe
XapaKTePUCTUNKN pacTBOPOB (MaccoBas
[0N5 BeLLecTsa B pacTBOpe).

PacKpblBaTb CMbIC/T M3yYaeMbIX
MOHATUIA (BbIAENATbL UX XapaKTePHbIE
MPU3HAKM) Y NPUMEHSTb 3TV MOHATUSA
Mpy ONMcaHUKM cocTaea U CTPOEHUSA
BELLLECTB, A/151 0O bACHEHNS OTAENbHbIX
(haKTOB 1 SABNEHWIA.

OnpeaensTb BUAbl XUMUYECKON CBA3M
(KOBaNEHTHO, NOHHOMN,
MeTaIIMYeCcKon, BOAOPOAHOI)

B COEAIMHEHUAX; TUN KPUCTaNINYECKOM
PELLETKN KOHKPETHOMO BELLIECTBA.
OnpeaensTb Ba/IEHTHOCTb U CTEMeHb
OKMCNEHNA XUMUYECKNX 3/IEMEHTOB

B COEUHEHMAX Pa3/IMYHOro cocTaBa.
MpoBOAUTL BbIYNCIEHUSA

C 1CNONb30BaHNEM MOHATUS «MacCoBas
[0S BeLLecTsa B pacTBOpe».

BnageTb n3yyaemMbIMyU XMMUYECKNMM
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peakuum

depepanbHan paboyas nporpamma | Xumuma. 10-11 knacchl (6a30Bblii YPOBEHb)

Knaccurkauyms HeopraHnM4eckumx
coefiMHeHMn. HoMeHKnaTypa
HeopraHM4yecKnx BeLLECTB.
AKCnepnMeHTa/IbHbIE METO/bI
N3yYeHWNS BELLIECTB M UX NpPeBpaLLeHWiA:
» [lemOHCTpauuu:

- MOJENN KPUCTAIINYECKUX PELLIETOK.

* PacuétHble 3agauu:

- pacyeTbl C MCMO/b30BaHNEM MOHATUS
«MaccoBas [0/ paCTBOPEHHOr 0
BeLlecTBa»

Xumnyeckas peakums. Knaccuumkauyms
XUMUYECKNX peakupii B HeopraHMyecKoi
M OpraHMyecKon Xummm. 3akoH
COXpaHeHMs Maccbl BELLECTB; 3aKOH
COXpaHeHWs 1 NpeBpaLLEeHNs IHEPTUn
MPU XUMNYECKNX PeakumsX.

CKOpOCTb peakLun, ee 3aBUCUMOCTb

OT pa3/INyHbIX (hakTopoB. ObpaTMble
peakummn. XMMmnyeckoe paBHOBECHE.
®akTOopb!, BAVAIOLLLME HA COCTOSHME
XMMMYECKOro paBHOBECHS.

MpuHunn Jle LLatense.
ANeKTPONNTMYECKas auccoumams.
CunbHble 1 cnabble anekTponuTel. Cpefa
BOAHbIX PaCTBOPOB BELLECTB: KWC/as,
HelTpasibHas, WenoyvHas. BogopoaHbiia

MOHATUSIMW.
OOBACHATL 3aBMCUMOCTb CKOPOCTYU
XUMUYECKOI peakumm 0T pas/INYHbIX
(haKTOpOB.

OnpefensaTb XapakTep CMeLLeHNs
XMMMYECKOro paBHOBECUS

B 3aBMCMMOCTM OT BHELLHEro
Bo3aencTens (NpuHumn fle Latense).
CocTaBNATb YpaBHEHUSA peakLmia
Pa3INYHbIX TUMOB; MOJHbIE U
COKpaLLEHHble YpaBHEHUS peakuuii
MOHHOro 06MeHa, yUnTbIBas yC/oBUS,
MpY KOTOPbIX 3TV peakuun nayTt

[0 KOHUA.

Acnonb3oBaTb eCTECTBEHHO-HAYUHbIe
MEeTO/bl NO3HaHWA - MPOBEAEHME,
Habo4eHVe 1 ONMcaHne XMMUYECKOro
aKCneprMeHTa (4eMOHCTPaLUMOHHbIE U
nabopaTopHbIe OMbITbl, NPAKTUYECKMEe
paboTbl): MO OMpeaesieHnto cpedbl
BOAHbIX PaCTBOPOB BELLECTB, PeaKLuii
MOHHOIo 06MeHa, BAINAHMIO Pa3/INYHbIX
(haKTOPOB Ha CKOPOCTb PeaKLuii.
CnepoBatb npasusiam nosb30BaHWS
XMMUYECKOM Nocyaoi 1 1abopaTtopHbIM
0bopyaoBaHueM.

MpefcTaBnAThL pe3ynbTarhbl
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nokasatens (pH) pacteopa. Peakuuu
MOHHOIo 06MeHa B OpraHMyecKoi 1
HeopraHNYecKom XUMUN.
OKMCNNTENbHO-BOCCTAHOBUTE/TbHbIE
peakumn. IoHATUe 06 3NeKTponm3e
pacnsiaBoB 1 PacTBOPOB COJIEN.
[MprMeHeHne 3neKTponm3a.
AKCnepuMeHTa/IbHbIE METO/bI

N3y4HeHNA BELLIECTB N UX npeBpau_\eHle:

» [lemOHCTpauuu:

- pasnoXkeHvie Nepokcuga sBofoposa

B MPUCYTCTBMMN KaTanmsaropa.

* J1TabopaTopHbIE OMbITbI:

- NpoBefeHue peakLmii IOHHOIOo
06MeHa;

- orpefesieHne cpefbl PacTBOPOB
BELL,ECTB C MOMOLLbKO YHMBEPCA/IbHOIO
NHAMKaTopa.

* [MpaKTnyeckme paboTbl:

Ne 1 BnusHue pasnnyHbIX (0akTopoB
Ha CKOPOCTb XUMWYECKOW peakLuu.

* PacuéTHble 3agaun:

- pacyeTbl M0 YPaBHEHNAM XUMUYECKNX
peakuuia, B TOM yncne
TEPMOXUMUNYECKME PaCUETDI

XNMNYECKOro 3KCrnepumMeHTa B hopme
3anncuy ypaBHEHNIA COOTBETCTBYHOLLNX
peakuui 1 fenatb BbIBOAbI HAa NX
OCHOBE.

[poBOANTL BbIYNCNEHMA

M0 YpPaBHEHNAM XUMUYECKMX peakLuuii,
B TOM YMC/E TEPMOXUMUNYECKINE
pacyéThl
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MeTannbl
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MeTannbl. ['onoxeHre meTanioB

B [epnonyecKoin cucteme XMMMYECKNX
anemeHToB. OCO6EHHOCTM CTPOEHUA
3NIEKTPOHHbIX 060/104eK aTOMOB
meTannos. ObLime pr3nyeckme CBONCTBa
MeTannoB. MNpruMeHeHne meTanios

B ObITY, NpupoAe 1 TexHuke. Cnasbl
METa/I10B. DNIEKTPOXMMUYECKUIA PAL
HanpskeHWin MeTanos. O6LLMe crnocobb!
nonyyeHna metannos. Kopposns
MeTas110B. Crnoco6b! 3aLmThl

OT KOppOo3uN.

OO6LLas XxapaKTepncTKa MeTaioB
rnasHbix nogrpynn (IA-rpynna,
MA-rpynna) Neproamnyeckoin CUCTEMbI
XUMUYECKNX 3/1EMEHTOB. AJTIOMUHUN.
AM(OTeEPHbIE CBOMCTBA OKCMAa 1
rmapokcuia antoM1HUA.

OO6LLasa xapakTepucTKa MeTas10B
no6o4YHbIX nogrpynn (b-rpynmn)
[MeproAnYecKOn CUCTEMbI XUMUYECKNX
3NIEMEHTOB: Mefb, LMHK, XPOM, Xesne30.
BaxHeiLLMe coeanHEHUS METASINOB
(oKcuabl, rTMAPOKCUAbI, CONW).
JKCNepMeHTa/IbHble METO/b
N3yYeHWNS BELLIECTB 1 UX NpPeBpaLLeHWiA:

PackpbIBaTb CMbIC/ U3Yy4aeMblX
MOHATUI (BbIAENATb NX XapaKTePHbIe
MPU3HaKKN) U NPUMEHATb 3TU MOHATUS
Mpy ONMcaHUM cocTaea U CTPOEHNSA
BELLECTB, A1 00BbACHEHUS OTAENbHbIX
(haKTOB 1 SABNEHWIA.

OO6BACHATL 06LLME 3aKOHOMEPHOCTY

B 3MEHEHWUW CBONCTB 3/IEMEHTOB -
METa/I/I0B U UX COeJMHEHWIA C YHETOM
CTPOEHUSA NX aTOMOB W MOJIOXKEHUSA

B Mepuogunyeckoin cucreme
XUMUYECKNX 3/1eMEHTOB

0. . MeHpeneesa.

XapakTtepr3osaTb (ONUCbIBaTh) 00LLME
XMMUYECKMEe CBONCTBA METa/IIOB, UX
Ba)KHEMNLLNX COeVIHEHWIA, MOATBEPXKAAs
3TO OnucaHve NprYMepamMmn ypaBHeEHW
COOTBETCTBYHOLLMX XUMUYECKIMX
peakuuii; NPUMeHeHNe MeTa/I/IOB

B Pa3/INYHbIX 06M1acTAX, a TaKkxkKe
MCMo/b30BaHWe NX 419 Co34aHnA
COBPEMEHHbIX MaTepuaioB U
TEXHO/OT WA

OnucbIBaTh CNOCO6bLI 3aLWMThI METa//I0B
OT KOppo3uu.

PackpbIBaTb CYLLHOCTb OKUC/IUTENbHO-
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» [lemOHCTpauuu:

- Konnekuusa «MeTansbl U CNiaBbi».

* JlabopaTopHbIe ONbITbI:

- B3aMMOJencTBMe rmapokcmaa
IFOMMHMA C pacTBOPamMmn KUCIOT U
LLie/IoYen;

- KayeCTBeHHbIe peaKL M Ha KaTUOHbI
MEeTa/1/10B.

* [MpakTnyeckne paboTbi:

Ne 2. PelLieHME 3KCNEPUMEHTA/IbHbIX
3a4a4 no teme «MeTtannbi».

* PacyéTHble 3afaun:

- pacueTbl Maccbl (06beMa, KonmyecTea
BeLLecTBa) NpoAyKTa peakuun, ecnu
O[IHO M3 BELLECTB [jaHO B BUJe pacTeopa
C ornpefieNeHHON MaccoBOiA 10/1ei
pacTBOPEHHOr 0 BeLLeCTBa

BOCCTaHOBUTE/bHbIX peakuuii
NMoCpeACTBOM COCTaB/IEHNA
3/IEKTPOHHOr 0 6asiaHca aTUX peakLmia.
[MpoBOAMTL peakuunu,
MOATBEPXKAAOLLME XapaKTePHbIe
CBOWCTBA N3yYaeMbIX BELLECTB,
pacno3HaBaTh OMbITHLIM MYTEM WMOHbI
METaJINI0B, NMPUCYTCTBYHOLLME B BOAHbIX
pacTeopax.

icnonb3oBaTb eCTECTBEHHO-HAYUHbIe
MEeTO/bl NO3HaHWA - MPOBELEHME,
Habo4eHVEe N ONMCaHNe XMMUYECKOT0
aKcneprMeHTa (4eMOHCTPaLUMOHHbIE U
nabopaTopHbIe OrbITbl, NPaKTUYECKME
paboTbl).

MpefcTaBnsAThL pe3ynbTarbl
XMMMYECKOro 3KCnepuMeHTa B (popme
3arnmcu ypaBHeHu COOTBETCTBYHOLLMX
peakuuin 1 enatb BblBOAbI Ha UX
OCHOBE.

CnepoBath npasusiam nosib30BaHWS
XMMUYECKOM Nocyaoi 1 1abopaTopHbIM
0bopyaoBaHueM.

[MpoBOAWTL BbIYUC/IEHNSA

M0 YpaBHEHNAM XUMUYECKNX peakuui.
CamoCTOATe/IbHO MIaHUPOBaTL U
OCYLLECTBNIATb CBOO MO3HABATE/IbHYIO
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HemeTannel. NonoXeHne HemeTani0B
B [lepnoanyeckoi cuctemMe XMMUYECKMX
anemeHToB .M. MeHaeneesa u
0COGEHHOCTU CTPOEHMS aTOMOB.
dur3nyecKme CBONCTBa HEMETASI/OB.
AnnoTponus HemeTan1oB (Ha Npumepe
Kucnopoga, cepsbl, hocgopa v yrnepoaa).
XUMUYECKNE CBOMCTBA BXKHENLLINX
HeMeTa/1N0B (rasioreHos., cepbl, a3oTa,
(hocthopa, yrnepoga n KpemHus).
Okcuabl HEMeTa/0B.
Kucnopopcogepykalme KUCnoTbl.
BopopoaHble coegnHeHNs

HEMETaJ/1/10B.

SKCrepuUMeHTa/IbHbIE METOAb
N3y4YeHNS BELLIECTB

N VX NMpeBpaLLeHniA;

» [lemOHCTpauuu:

- 00pasLbl HeMeTasI/oB;

- B3aMMOAenNCcTBME MeAN C a30THOM
KWCNOTOM pa3/IMYHOM KOHLEHTpaLMN.

* J1TabopaTopHbIe OrbITbl:

- KayeCTBEHHbIe peakuun Ha aHNOHbI U
KaTMOH aMMOHWS.

[eATeNlbHOCTb; NPUHMMATb aKTUBHOE
y4yacTume B rpynrnoBoi yy4ebHou
[eATeNbHOCTY

PackKpbIBaTb CMbIC/ U3y4aeMblX
MOHATUIA (BbIAENATbL UX XapaKTePHbIE
MPU3HAKK) U NPUMEHSTb 3TV MOHATUSA
Mpy ONMcaHUKM cocTaea U CTPOEHUSA
BELLECTB, A1 00BACHEHUS OTAENbHbIX
(haKTOB 1 SABNEHWIA.

OO6BACHATL 06LLME 3aKOHOMEPHOCTY

B U3MEHEHWW CBOWCTB HEMETA/IIOB U UX
COeIVHEHNIA C YYETOM CTPOEHUS NX
aTOMOB W NOMOXEHNSA

B Mepuogunyeckoin cucreme
XUMUYECKNX 3/1EMEHTOB

0. . MeHpeneesa.

XapakTtepn3osaTb (ONUCbIBaTh) 00LLME
XMMUYECKMe CBONCTBA HEMETASINOB, UX
Ba)KHEMNLLNX COeVIHEHWIA, MOATBEPXKAAs
3TO OnucaHve nprMepaMmn ypaBHeHW
COOTBETCTBYHOLLUX XUMUYECKMX
peakLmia.

XapaKTepn30oBaTh B/IMSAHNE HEMETASII0B
N NX COEAUHEHMNIN Ha XXMBble
OpraHu13mbl; OMMCbIBaTL NMPUMEHEHNE

B pa3/IMYHbIX 06/1aCTAX MPaKTUYECKOM
[eATeNbHOCTU YeNoBekKa.
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CBs3b
HeopraHM4ecknx u
OpraHn4yecKunx
BeLLeCTB
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* [MpaKTNyeckme paboTbl:
Ne 3. PeLleHune akcnepnumeHTa/IbHbIX

3afay no teme «Hemetannbi».

* PacuéTHble 3agauu:

- pacyeTbl MacChbl BelllecTBa

NN 06bema ra3os rno N3BECTHOMY
KONNMYeCTBY BeLLeCTBa, Macce um
06beMY 0ZJHOT0 13 Y4aCTBYHOLLMX

B peakLiv BELLEeCTB; pacyeTbl MacChbl
(o6bema, KO/IMYecTBa BELLECTBA)
MPOAYKTOB peakumu, ecnm 0gHoO

13 BELLLECTB MMEET NMPUMeCK
HeopraHnyeckue n opraHmyeckme
KMCNOTbl. HeopraHnyeckme un
OpraHn4yeckue oCHoBaHUA. AMDOTEPHbIE
HeopraHnyeckue u opraHn4eckme
coefimHeHus. ["eHeTnYeckas CBA3b
HeopraHM4yecKnx n opraHNYecKmnx
BELLLECTB

[MoATBepXKaaTh CyLLECTBOBaHME
reHeTMYECKOI CBA3N MeXay
HeopraHWyecKMm BelLlecTBamu

C MOMOLLIbHO YpaBHeHWM
COOTBETCTBYHOLLMX XUMUYECKNX
peakLmia.

PackpbIBaTb CYLHOCTb OKUC/IUTENbHO-
BOCCTaHOBUTE/bHbIX peakLumi
MOCPeLCTBOM COCTaB/1IeHUSA
3MIEKTPOHHOr0 6asiaHca 3TUX peakLnid.
[MpoBOANTL peakuuu,
MOATBEPXKAAOLLME XapaKTePHbIe
CBOWCTBA N3yYaeMbIX BELLECTB,
pacno3HaBaTh OMbITHLIM NYTEM
aHVOHbI, NPUCYTCTBYIOLLME B BOAHbIX
pacTBopax.

Acnonb3oBaTb eCTECTBEHHO-HAYUHbIe
MEeTO/bl NO3HaHWA - MPOBELEHME,
Habo4eHVEe 1 ONMCaHne XMMUYECKOTo
aKcneprMeHTa (4eMOHCTPaLUMOHHbIE U
nabopaTopHbIe OMbITbl, NPAKTUYECKME
paboTbl).

MpefcTaBnsATh pesynbTartbl
XMMUYECKOro 3KCrnepumeHTa B (hopme
3arnmcu ypaBHeHWNin COOTBETCTBYHOLLMX
peakuuin 1 fenatb BbIBOAbI Ha UX
OCHOBE.
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CnepoBath npasuiam Nosb30BaHmWs
XMMMYeCKOM Nocyaoi 1 1abopaTtopHbIM
0bopyaoBaHMeM.

[MpOBOANTL BbIYUC/IEHNSA

MO YPaBHEHUAM XUMUYECKMX PeakLuii.
CamMoCToATENbHO NIaHNPOBATL U
OCYLLECTBNIATL CBOKO NO3HaBATE/IbHYIO
[eATeNIbHOCTb; MPUHMMATL aKTUBHOE
y4yacTume B rpynrnoBoi yy4ebHou

[leATeNbHOCTY
iToro no pasgeny 17
Pasgen 3. XuMuns 1 >13Hb
3.1 XuUMUA U XKN3Hb 4 Ponb xnumnn B 0becrneyeHmm PacKpbIBaTb po/sib XMMUMK B peLLeHUN

9KOJIOTNYECKOW, IHEPTETUYECKO 1 3HEPreTNYecKmXx, CbipbeBbLIX U
MKLLLEeBON 6e30MacHOCTK, Pa3BUTUN 3K0/I0TMYeCKMx npobnieM YenoBeyecTBa,
MeaUUNHBI. [TOHATUE 0 HAaYYHbIX OMNNCLIBaTb OCHOBHbIE HAMpPaB/EHUSA
MeTo/ax No3HaHNA BELLECTB U Pa3BUTUS XUMUYECKOW HaYKN U
XUMUYECKUX peakuuil. TEXHOOMUW.
MpefcTaBneHns 06 06LMX HaYUHbIX [MpyMeHATL Npasusia 6e30MacHoro
MPUHUMNAX NPOMbILLIEHHOTO NOMTyYeHUss  0bpaLleHNs C BELeCTBaMMU,
Ba)KHEWLLMX BeLLeCTB (Ha npymMepax MCMO/Ib3yeMbIMI B NMOBCEAHEBHOM
MPOV3BOACTBa aMMMaKa, CepHOM YKM3HW, NnpaBuia NoBefeHNs B Lienax
KWCMOTbI, METAHO/A). cbepexxeHns 300POBbS N OKPYKatOLLIEN
Uenosek B MUpe BELLECTB, MaTeEpPUaioB U NPUPOAHONM Cpefibl; MOHUMAaTb Bpea,
XUMUYECKNX peakuuin: XUMunsa u (onacHOCTb) BO3AENCTBUSA Ha XKMBble
3[0pOBbE Y€/I0BEKA; NpaBua OpraHM3Mbl ONpefeneHHbIX BeLLLeCTB
NCNONb30BaHUA NEKAPCTBEHHbIX cMbicn nokasatend MNAK, noacHATb
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Toro no pasgeny
OBLLEE KOMMMYECTBO
YACOB MO NMPOIrPAMME
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npenaparos; npaswia 6e30MnacHoro
MCMo/b30BaHMA NpenapaToB ObITOBOW
XUMWUW B NOBCEAHEBHOW XMN3HW. BbITOBaS
XUMNYECKas rPamoTHOCTb

Ha NpUMepax crnocobbl YMEHbLLIEHUS U
NpefoTBpaLLEHNS UX BPEAHOIO
BO3/eCTBUA.

AHanM3npoBaTh U KPUTUYECKM
OLIEHMBATb MH(OPMaLIMIO, CBA3aHHYHO
C XMMUYECKUMI npoLieccaMm 1 nx
B/IMSIHMEM Ha COCTOSIHME OKPY>KatoLLeit
cpefpbl.

Acnonb3oBaTb NOMYYEHHbIE 3HAHUSA U
npeacTaBneHns o chepax
AeATENbHOCTU, CBA3AHHbIX C HAYKOW 1
COBPEMEHHbIMW TEXHONOIMUAMM, KaK
OCHOBY [1/19 OpVeHTaLMM B BbIGOpE
CBOeN byayulein npodeccrnoHanbHoM
AeATeNIbHOCTW.

MpyHMMAaTL yyacTre B 06CYXAEHNM
NPo61eM XMMUYECKOIN 1 3KOJTOTMYECKOM
HanpaBNeHHOCTW, BbICKa3blBaTb
COOGCTBEHHYHO MO3MLUMIO NO NPo6/eMe U
npefnaraTb BO3MOXHbIE NYTKH eé
peLLeHuns
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