OEMNAPTAMEHT OBPA30BAHUSA N HAYKM TFOMEHCKOW OBNACTU
rocydAPCTBHHOE ABTOHOMHOE NMPO®ECCUOHAJIbHOE

OBPA3OBATEJIbHOE YYPEXOEHUE TIOMEHCKQVI OBJIACTU
«rOJIbILLULMAHOBCKUW AIrPOMNEOAITOrMYECKUU KOJINEOX»

Mpunoxexne 1 k OOIT CMO MIKPC
no npocpeccum 08.01.28 Mactep
OTAENMOYHbIX CTPOUTENbHBIX N AEKOPaTMBHbIX paboT

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

obA. 07 Xumua

2025r.



Mporpamma y4ebHon pgucumnnmHel OOB.07 Xumua paspabotaHa € yy4yeToMm
denepanbHOro  rocygapCTBeHHoro  obpasoBaTenbHOro  CTaHgapta  CpeaHero
npogeccunonanbHoro obpasoBaHua (ProC CI1O) no npodeccun 08.01.28 Mactep
OTAENOYHbIX CTPOUTENbHBLIX W  AEKOopaTUBHbIX paboT, YTBEPXAEHHbIM MPUKA30M
MwuHuctepcTBa obpasoBaHuna u Haykm Poccuickon @egepaumm ot 18 masa 2022 r. Ne 340
Ha ocHoBe [lpumepHOM nporpammbl 06LWeobpa3zoBaTenbHON Y4eOHOW  OUCLUNIIMHLI
«Xnumuay» ans npogeccnoHanbHbiX obpasoBaTernbHbIX OpraHM3aumin pekomeH4oBaHHOM
MPMNO B KadecTBe nNpuMMEpPHOW nporpaMmmbl  Ond  peanu3auumM  OCHOBHOW
npodeccnonansHon obpasoBaTenbHon nporpammbl CIMO Ha 6ase ocHOBHOro obuiero
obpasoBaHus C nonyvyeHnem cpepHero obuiero obpasoBaHus, npotokon Ne 14 ot 30
Hos16ps1 2022 .

Opraﬂusauuﬂ-paapaGOTqMK: rocygapcrtBeHHoe aBTOHOMHOE I'IpO(beCCVIOHaJ'IbHOe

obpasoBartenbHoe yypexaneHue TroMeHcKon obnactu «lonbllWMaHOBCKMIA
arponegarorm4yeckmi Konnegx»

PaspaboTtuuk: metognueckumi otaen FAMNOY TO «lonbiluMaHOBCKUA arponenKonnemxy».



COOEPXAHUE

O6Lwasa xapakrep1cTnka npumMepHon paboden nporpaMmmbl
obuieobpasoBaTenibHOM ANCUMMINHBI «XUMUSA» ...................
CTpykTypa n cogepxaHume obieobpasoBaTenbHON ANCUMNNINHDI
CKUMMUED <ot

Ycnosus peanusauum nporpamMmmbl 0ouieobpasoBaTenibHON ANCLUMMINHDI
CXUMMUEID e e

KoHTponb 1 oueHKa pe3ynbTaTtoB 0CBOEHMS 06LeobpasoBaTenbHON
ANCUUMITUHDBL. ...,
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI
OBLUEOBPA3OBATEJIbHOU AUCUUMIIUHBbI «XUMUA»

1.1. Mecto  AMCUMNNUHBI B CTPYKTYype OCHOBHOW npodeccuoHanbHom
obpasoBaTenbHON NporpaMmmbl

ObweobpasoBaTtenbHas gucUMNINHA «XuMUa» n3yvyaetca Ha 0a3oBOM YpoOBHE B
obuweobpasoBaTenibHOM UMKNEe y4ebHOro nnaHa OCHOBHOWM npodeccnoHarnbHoOM
obGpasoBaTenbHOM NporpamMmmbl YKPYMHEHHbIX rpynn cneuyunansHocTen 08.00.00

TpyaoemMKoCcTb OUCUMNIIMHBI «XUMUa» Ha 6a30BOM YpPOBHE COCTaBnsieT 72 vaca, u3
KOTOpbIX 64 Yaca — 6Ga3oBbii Moaynb (6 pasgenoB) M 8 4acoB — NPUKNAAHON MOAYMb
(1pasgen), BKNHOYaOLWMUNA NPaKTUKO-OPUEHTUPOBAHHOE copepxaHue KOHKpEeTHOM
npogeccun unu cneumanbHOCTH.

MpuknagHon MoAynb BKNOYaeT oauH pasgen. Pasgen 7 «Xumms B ObiTy 1
Npoun3BOACTBEHHOM AEATENbHOCTY yenoseka» peanusyeTcs ans BCEX
npodeccuin/cneumanbHOCTEn  Ha MaTepuane KemcoB, CBA3a@HHbIX C  9KONOMMYeCcKon
6e30nNacHOCTbLI0 U OLIEHKOW NocneacTBuin GbITOBOM 1 NPON3BOACTBEHHOW AEATENBHOCTU, NO
oTpacnam byayuwen npodeccmoHanbHON AeATEerNbHOCTU 00y4vatoLmMXCA.

Mepuon obyyeHusa u pacnpegeneHve nNo cemecTpam onpegensietr obpasoBaTenbHas
opraHusaumsa CcamMOCTOATENbHO, C Y4eTOM JIOrMKM  POPMUPOBAHUA  NPeaMETHbIX
pe3ynbTaTtoB, OOWMX 1 NPOGECCUOHANbHbLIX KOMMETEHUUN, MEXNPeaAMETHbIX CBA3EW C
Apyrumun guncumnnnHamm  obuieobpasoBaTenbHOro n obuenpodeccmoHansLHOroO LIMKIOB
y4yeBGHOoro nnaxa.

1.2. Uenn n nnaHupyemble pesynbTaTbl OCBOEHUS AUCLUNINHDI

1.2.1. Uenu n 3agaun gmcumniivHbl

dopmupoBaHue y CTY[EHTOB o] XUMUNYECKOM CoCTaBnsALLEN
€CTECTBEHHOHAY4YHOW KapTWHbl MMpa KakK OCHOBbl MPUHATUS PELUEHUA B KU3HEHHbIX W
NPOU3BOACTBEHHbLIX CUTyauMAX, OTBETCTBEHHOIO MOBedeHUst B MPUPOAHOW cpefne.

3agayn gucuUUNInHbI:

1) CdopmupoBaTb MOHMMAaHME  3aKOHOMEPHOCTEN MPOTEKaHUs  XMMUYECKUX
NPOLIECCOB M ABMIEHUA B OKpyXawLllen cpene, LENOCTHOM Hay4YHOW KapTUHbI Mupa,
B3aMMOCBSI3M N B3aMMO3aBUCUMOCTN €CTECTBEHHbIX HayK;

2) pasBUTb YMEHUsi COCTaBMNATb (POPMYIbl HEOPraHWYecKUX W  OpraHUYecKux
BELLEeCTB, YPaBHEHUS XUMMUYECKUX peakuur, OOBbACHATb WX CMbICI, WHTEpnpeTupoBaTb
pe3ynbTaTtbl XUMUYECKUX IKCNEPUMEHTOB,

3) cdopmmuposaTh HaBbIKN npoBeaeHus NPOCTENLLMNX XUMUYECKUX
9KCNepuMeHTanbHbIX UccnegoBaHuin ¢ cobniogeHmem npasun 6e3onacHoro obpalleHns ¢
BellecTBaMu 1 nabopaTtopHbIM 060pyaOBaHUEM;

4) pasBuUTb YMEHUs WCMonb3oBaTh MHAOPMALIMIO XMMUYECKOro Xapaktepa Wu3
pasnnYHbIX MICTOYHMKOB;

5) cdopmupoBaTth yMeHUs MPOrHO3MpoBaTb MOCMEACTBUS CBOEN AeATEeNbHOCTU M
XUMUYECKNX NPUPOAHBIX, ObITOBBIX M MPOM3BOACTBEHHbIX MPOLIECCOB;

6) cdopmMupoBaTh MOHMMAHWE 3HAYMMOCTU [OCTUXKEHUA XUMUYECKOW Hayku U
TEXHOMNOrMnN Ans pa3BuTUS coumnanbHOM U NPOn3BOACTBEHHOM cdep.



1.2.2. lnaHupyembie pe3ynbTaTbl OCBOEHUsI 0obweobpasoBatenbHon gucumnnunHel B cootBetctBun ¢ ®rOC CI10 m Ha
ocHose ®I'OC CO00

Kog n lMnaHupyemble pe3ynbTaTbl OCBOEHUS AUCLMMANHBI

HanmeHoBaH

ne O6wwe

dopMupyem OucumnnuHapHble

bIX

KOMNETEHLNN

OKO1. B yactn TpyooBOro BOCNUTaHMUA: - BNageTbCUCTEMOUXMMUYECKUX3HAHMIN,KOTOPasIBKIOYaEeT:0CHOBON

Bbi6upaTh - TOTOBHOCTb K TpyAy, OCO3HaHue onaralowue NOHATUA (XMMUYECKUA SNEMEHT, aToM, 3NEeKTPOHHas

peLLeHMs LLEHHOCTN MacTepCTBa, prizl,omo6me obonoyka atoma, s-, p-, d-aNEKTPOHHbIE OpbUTanNM aTOMOB, WOH,

3apau rOTOBHOCTb K aKTUBHOM ieATENbHOCTM | MOMeKyna, — BaneHTHOCTb,  AMeKTPOOTPULIATENBHOCTb,  CTemneHb

NPOheCcCMoHa TexHonornyeckon uM coumanbHOu OKUCNEHUs,, XuMMM4Yeckad CBs3b, MOflb, MOMspPHas  Macca,

MLHOIA HanpaBfIeHHOCTN, CMNOCOBHOCTb MOSAPHbIA 00BbEM, YrnepoaHbIn ckeneT, yHKUMOHanbHas rpynna,

nesTenbHocTy | MHMUMMPOBATL,  NaHMpoBaTby pagukan, u3omepusi, M3omMepbl, rOMOSIOMMYECKUN psLg,  FOMOMOrNn,

NPUMEHUTEnbH| CAMOCTOATENBHO BLIMOMHATL Takyio yrneBoaopoapl, KUCnopoa- w asoTcogepxaiwime  coeguHEeHus,

o AeATenbHOCTb; BGuonornyeckm aKTUBHbIE BellecTBa (yrneBogapl,

K pasnuuHbiM | MHTEPEC K PasmnyHbIM cthepam XMpbl,6€nKn),MOHOMEP,NONTMMEP,CTPYKTYPHOE 3BEHO,

KOHTEKCTAM npodeccnoHanbHoOn AeATENbHOCTMH, BbICOKOMOSEKYNSIPHbIE  COEAMHEHUs, KpuUcTannuyeckas pelleTka,
OBnageHne  yHuBepcanbHbIMU YYEOHBIMU | TUMbI  XUMUYECKUX  peaKUMn(OKUCIUTENbHO-BOCCTAaHOBUTENbHbIE,

[No3HaBaTenbHbIMW OENCTBUSMU:
a)ba3oBble nornyeckme OEeNcTBuS:
CaMOCTOATENBHO (hOPMYNMPOBaTh
aKkTyanuanmpoBaTtb npobnemy,
paccMatpmBaTb €€ BCECTOPOHHE;
-yCTaHaBnMBaTbh CYyLIECTBEHHbIMNPU3HAK WNn
OCHOBaHVA AN CpaBHEHMS, Knaccudukaunmmnm
0600LLeHus;
onpeaensaTb uennu AOesTenbHOCTH,
3agaBaTb napameTpbl U KpUTEpPUM KX
NOCTMXKEHUS;
- BbISIBNIATb 3aKOHOMEPHOCTU U
NPOTUBOPEYNS B paccMaTpMBaEMbIX

ABINEHNAX;

9K30-M IHOOTEPMUYECKME, pPeakuMn WMOHHOro oOMeHa),
9MIEKTPONINTLI, HEJNEKTPONUTLI, 3JNEKTPOoNUTUYecKas amccoumauus,
OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMUYECKOW peakuuu,
XUMUYECKOE PaBHOBECKE), TEOPUN N 3aKOHbI (TEOPUS XMMUYECKOrO

pacTBop,

CTPOEHUA OpraHN4YeCcKux BELLEeCTB A.M.byTtneposa, Teopusi
3NEKTPOSIUTUYECKOM aunccouunauun, nepuoanyeckmi 3aKOH
O.W.MeHgeneeBa, 3akOH COXpaHEHWA  MaccCbl),3aKOHOMEPHOCTN,
CUMBOJTNYECKNN A3blK  XMMWKW, akTonornyeckne cBeneHna

OCBOMCTBax, cocTaBe, Mofly4eHMn n 6Ge30nacHOM UCNOSIb30BaHUM
BaXHENLUNX HEOPraHM4YecKMx N OpraHM4YecKmx BELLECTB B ObITy
NpakTU4YeCKONn AeATEeNbHOCTU YENOBEKa;

- YMETb BbISIBNATb XapaKTepHble NPU3HaKN 1 B3aUMOCBA3b N3YYEHHbIX
NOHATUN, NPUMEHATbL COOTBETCTBYIOLUME TMOHATUS  NpUonucaHue
CTPOEHUSA U CBOWUCTB
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- BHOCUTb KOpPPEKTMBbI B

oueHuBaTb COOTBETCTBME

uenax, OueHMBaTb PUCKK

[EeATENbHOCTMU;

pa3BMBaTb KpeaTUBHOE  MblLUfIEHMEe

pPeLleHNN XN3HEHHbIX Npobnem

6)6a3oBble UccrnegoBaTenbCkue LOENCTBUSA:

- BNnageTb HaBblKaMu y4yebHo-

ncecnegoBaTeNbCKomn " NPOEKTHOMN

JEeATENbHOCTN, HaBblKaMu paspeLLeHus

npobnewm;

- BbIABNATb NPUYNHHO-CIIEACTBEHHbIE

CBA3N n akTyanuaupoBaTb 3ajady,

BblABUraTb rMNoTe3dy ee pelleHusi, HaxoauTb

aprymeHTbl Ans [gokasaTenbcTBa CBOMX

yTBEPXKOEHUW, 3adaBaTb MNapameTpbl U

KPUTEPUN pELUEHUS;

- aHanuauMpoBaTb MNOSlyYeHHble B  XoAde

pelweHnsa 3agad n pesynbTaTtbl, KPUTUYECKU

oueHuBaTb nx AOCTOBEPHOCTD,

NPOrHO3npoBaTb U3MEHEHME B

HOBbIX YCITOBUSIX

- YMETb NEPEHOCUTb 3HAHUSA B

No3HaBaTENbHYO U MpPaKTUYeCKyto obnactu

XNU3HEeOeATenbHOCTY;

- YMeTb WHTEerpupoBaTb 3HAHUA U3
pasHbIX NpeamMeTHbIX obnacten;

- BblABMraTb HOBblE maew, npeanaratb

OpurMHanbHble NOAXOAbl U PELLUEHUS;

- CNOCOBHOCTb UX MCMNOMb30BaHUA B

No3HaBaTeNbHOM N COuManbHOW MpakTuKe

JesATenbHOCTb,
pesynbTaTtoB
nocrneacTBui

npu

HEeopraHW4Yeckux M OpraHMYeckMx BewecTB W WX MNpeBpaLLEeHUN;
BbIIBNATb  B3aMMOCBSA3b XMMWYECKUX 3HAHWA C MNOHATUSMU U
npeacTaBneHnsaMn Jpyrmx ecteCTBEeHHOHaY4YHbIX NpeaMeTOoB;

- YMeTb WCNonb30BaTb HaMMEHOBAHUS XUMWYECKUX COeANHEHWUN
MEXOyHapoaHOro cow3a TeopeTUYeCKOWm W MpUKNagHoOn XUMun Wu
TpuBManbHble Ha3BaHWA BaXKHENLINX
BeLLeCTB(3TUNEH,aueTuneH,rmuuepviH,eHorn,opmMmanbaerua,

YKCyCHasi KucroTa, rMUUUH, YyrapHbli ras, yriekucnblin ras, aMmmuac,
raleHass wu3BecTb, HeraweHas n3BeCTb, NUTbeBas coga MU
ApYrux),coctaBnatb  (OPMYySibl  HEOPraHWYeCKUX WU OpraHNYecKux
BELLECTB, YPaBHEHUS XMMWYECKUX peakumn, OOBbACHSATb WX CMbICHT;

NMOATBEPXAATb XapakTepHble XMMUYECKME CBOWCTBA  BELLECTB
COOTBETCTBYIOLLMMUN  3SKCMIEPUMEHTAMM U 3aNUCAMU  YpaBHEHWIA
XVMUYECKUX peaKLuit;

- yMeTb yCTaHaBnmBaTb NPUHAANEXHOCTb N3YYEeHHbIX

HeopraHn4eCkKnx um opraHn4eCkKnx BewecTB K onpegerneHHbIMU
KiaccamMun rpynnam cCoeiUHEHUN, Xapakrepmn3oBatb WUX COCTaB WU

BaXkHenLwme CBOWCTBA; onpegensaTb BUAbI XUMUYECKUX
cBA3en(koBaneHTHasl, WOHHadA, MeTannuyeckasi, BogopoaHas), Tunbl
KpUcCTaninyeckux peLeTok BELLIECTB; KnaccudgpuumpoBaTtb
XUMUYECKNe peakuuu;

- cthopmmpoBaTb npeacTaBneHus: o] XUMUNYECKOM

COCTaBMSAOWEN €CTECTBEHHOHAY4YHOW KapTWMHbI MUpa ,ponv XUMUM
B MNO3HaHWM SIBMEeHWA npupodbl, B (DOPMUPOBAHUM MbILLMIEHNUS W
KynbTypbl NMYHOCTH, ee pyHKUMOHANbHOW rpamMoTHOCTH,
HeobXxoQuMOW AN pelleHus MNpakTUYEeCKUX 3agay M 3KOSOorMyecku
060CHOBAHHOIO OTHOLLEHUS K CBOEMY 300POBbID W NPUPOOHOMN
cpene;

- YyMeTb MpOBOAUTbL pacyeTbl MO  XUMWYECKMM dopMynam U
YPaBHEHUAM XUMWYECKUX peakuuii ¢ UCMonb3oBaHMEM (HU3NYECKMX
BEINIMYMH, XapaKTepusyloLwmnx BelecTBa C KONIMYECTBEHHON CTOPOHbI:

Maccbl, obbema (HOpMmarnbHble YCNoBWUHA) rasoB, KonMyecTBa
BELLECTBA; WCMNONb30BaTb CUCTEMHbIE XMMMWYECKME 3HaHMA Ons
MPUHATMA  PELIEHUWA B KOHKPETHbIX  XKM3HEHHbIX  CUTyauumsx,

CBA3aHHbIX C BeWwecTtBaMn n nx npumMeHeHmem
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OKO02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpeacTea
noucka,
AHanusa u
NHTepnpeTaum
|
MHopMaLnnm
MHJOPMaLIMOH
HbleTEXHOMOorMM
n

ans
BbINOSIHEHUSA
3agaud
npogeccmnoHa
nb

HOW
AeaTeribHoCTn

B ob6rnactm UEHHOCTM Hay4yHOro MO3HaHWS:
ChOPMUPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYHLLENO COBPEMEHHOMY YPOBHHIO
pa3BUTUSA HAYKW, OCHOBaAHHOIO Ha gunarnore
KynbTyp,CnocobCTBYOLErO OCO3HAHME CBOEro
MecCTa B NOSIMKYNIbTYPHOM MUPE;
-COBEPLUEHCTBOBAHME $13bIKOBON U
YMTaTENbCKOM KYNbTypbl Kak cpeacTBa
B3aMMOOENCTBUA MeXay NoabMu u
No3HaHUA MUpPa;

-0CO3HaHWe LLeHHOCTU Hay4YHOW
DesTenbHOCTH,

oBnageHue yHmBepcanbHbIMU y4ebHbIMN
nosHaBaTellbHbIMU OENCTBUAMMU:

B)paboTa ¢ MHOpMaLUMen:

-BNafeTb HaBblKamMu MOMy4YeHns
MHdOpPMaLUN M3 MCTOYHWUKOB pasHbIX TUMOB,
CaMOCTOATENBHO OCYLLECTBATL MOUCK,
aHanms, cucTemMaTtmMsauuio 1 MHTepnpeTauus
MHdOpMaUUK pasnnyHbiXx BUOoB u dopm
npeacraBneHus;

- co3gaBaTtb TEKCTbl B pasnunyHbiXx dpopmMartax c
y4eTOM HasHaveHust MHOPMaL MMM LIeNneBon
ayauTopum,;

-OLeHMBaTb JOCTOBEPHOCTL, NIETUTUMHOCTb
MHdOpMaUnK, ee COOTBETCTBUE NPABOBLIM U
MOpPanbHO-3TUYECKUM HOPHaM;
-MCnonb3oBaTh CpeacTBa MHGPOPMaLMOHHBIX U
KOMMYHMKALMOHHbIX TEXHOSOIMIN B PELLEHNN
KOFHUTUBHbIX, KOMMYHUKATUBHbIX U
OpraHM3auMoHHbIX 3a4ay, NPaBOBbLIX U
3TUYECKNX HOPM, HOPM MHPOPMaLMOHHON
6e3onacHoOCTu;- BageTb HaBblkaMu
pacno3HaBaHus 1 3almTbl MHpopMaumn,
MHOPMAaLMOHHOW 6e30NacHOCTU NIMYHOCTU

-yMeTb NfaHMpoBaTb W BbINOJSHATL XUMWUYECKUA  IKCNEPUMEHT
(NpeBpaLleHNsa OpraHNYecKnX BELLECTB NPU HarpeBaHun, NosyvyeHmne
3TUNeHa U uU3yvyeHne ero CBOWCTB, KayeCTBEHHble peakuuM Ha
anbgerngbl ,Kpaxmars, YKCYCHYK KUCIOTY;

HeHatypauna 6enkoB npu HarpeBaHuK, LBETHble peakuun O6enkos;
NpOBOAUTL peakuum WoHHOro obmeHa, onpeaenaTb cpeay BOAHbIX
pacTBOpPOB, KayeCTBEHHble peakuMm Ha cynbdart-,kapboHaT-u
XJTIOpMA-aHUNOHbI, HA KATUOH aMMOHMS; peLlaTb 3KCNepMMEHTarbHble
3agaum no Temam "MeTtannbl" n "Hemetannbl")B CcOOTBETCTBUN C

npaBunaMmmM  TEXHUKM  BesonacHoctM  npu  obpaweHnn cC
BewecTBaMm U nabopaTopHbiM 06oOpyaoBaHWEM; NpPeAcTaBNATb
pesynbTaTbl  XMMWYECKOrO  3KCnepumMeHTa B  dopme  3anucu
YPpaBHEHUN  COOTBETCTBYOLIMX  peakumi 1M opMynmpoBaTb
BbIBOAbl HA OCHOBE 3TUX pe3yrbTaToB;

- ymeTb aHanuaupoBaTtb XUMUNYECKYH nHopmaumto,
nony4yaemyrd U3  pasHbiX  WUCTOYHMKOB  (CPEACTB  MacCOBOW

NHpopmMaunn, cetb MHTepHeT u apyrue);
- BNageTb OCHOBHbIMW MeTO4aMW Hay4YHOro NO3HaHUSA BeLecTB U

XUMUYECKNX aBRNeHMn (HabniogeHue, w3MepeHune, 3IKCNEPUMEHT,
MOAENUPOBaHME);
yMeTb MNPOBOAUTbL pacyeTbl MO  XMMUYeckuM dopmynam u

YPaBHEHMSAM XMMMUYECKUX PeakuMi C MCMoNib30BaHMEM (PUINYECKNX
BEMMYMH,  XapakTepusyllmx BewectBa C  KONMYECTBEHHOM
CTOpPOHbI:  Maccbl, obbema (HOpManbHble YCROBMsl)  rasos,
KonuyecTtBa BELLECTBA; WCMNONb30BaTb CUCTEMHbIE XUMWUYECKME
3HaHMA ONa  NPUHATUSA  pPEeLleHMA B KOHKPETHbIX  JKU3HEHHbIX
CUTyaumsax, CBSA3aHHbIX C BELWECTBaMU U UX MPUMEHEHMEM




OKO04.

O deKTUBHO
B3aumopencTs
oBaTb U
paboTtaTtb

B KONNEKTMBE
n

KOMaHge

-fTOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATENBHOCTM M CaMOONPEOENEHNIO;
-oBfnageHne HaBblkamn y4ebHo-
ncecnenoBaTernibCKon,
NPOEKTHON U counanbHON LEeATENIbHOCTHU;
OBnageHne yHuBepcanbHbIMU
KOMMYHUKaTUBHbIMU AENCTBUSAMU:
6)coBMeCcTHas OesTenbHOCTb:
- NOHMMaTb U WNCNOMb30BaTb
npeumMyLLecTsa KOMaHOHOW WHAMBUOYANbHOWN
paboThl;
- NpPUHMMaTb LeNiM COBMECTHOW
NeATenbHOCTN, OPraHN30BLIBaTb U
KoopauMHMpOBaTb OEUCTBUSA NO ee
OOCTWXKEHUS: COCTaBNATb NNaH AeUCTBUN,
pacnpefensaTb ponv C Y4eTOM MHEHUN
y4yacTHMKOB obcCyxaaTb pesynbTaTbl
COBMECTHOM paboThl;
-KOOpPAMHMPOBATb M BbINOMNHATL paboTy B
YCIOBUSIX pearibHOro ,BUPTyanbHOro w
KOMOVMHMPOBAHHOIO B3aMMOAENCTBUS;
-OCYLLECTBMATL  NO3UTMBHOE
cTpaTernyeckoe noBegeHne B pasfnyHbIX
CUTyaumsiX, NPOSBNATbL TBOPYECTBO W
BoobOpaxxeHne bbITb MHULMATUBHBLIM
OBIafieHne yHuBepcanbHbIMK
perynaTuBHbIMU AENCTBUSMNA:
r)NpUHATME cebs 1 Apyrux noaen:
-NpYHMMaTb MOTMBbI W apryMeHTbl OpYrux
nogen npyu aHanuase pesynbTaTos
DeATenbHOCTY;
-npu3HaBaTb CBOE MNpaBO U NpaBO LPYrnx
nogen Ha owwunobku;
-pa3BmBaTb CNOCOBHOCTbL MOHMMAaTb MUP C
no3uumMm Opyroro 4erioBeka

-yMeTb NNaHMpOBaTb W BbIMNOMHATE XMMUYECKUM
3KCNEepUMEHT(NpeBpaLLEeHNs OpraHNYecknx BeLlecTB Mnpu
HarpeBaHUW, MNONyYyeHWe 3TUIEeHa W U3yyYeHuwe ero
CBOWNCTB, KayeCTBEHHble peakuMu Ha anbaernbl, Kpaxmarn,
YKCYCHYIO KUCIOTY;
AeHatypauna 6enkoB Npu HarpeBaHUW, UBETHble peakuun 6enkos;
NPOBOANTb peakuun MOHHOTO  oBMeHa, onpenensaTb cpeny
BOAHbIX pacTBOpPOB,
KayeCTBEHHble peakuMnm Ha cynbdaT-,kapboHaT-xnopua-aHNOHbI,
Ha KAaTUOH aMMOHUS; pellaTb 3KCMepuUMeHTarnbHble 3adaqv Mo
Temam "MeTtanns!" 1 "HemeTannel")B COOTBETCTBUM C NpaBunamm
TEXHUKN BGe3onacHoCcTM npu obpalleHun C BeLlecTBaMn n
nabopaTopHble 0bopyaoBaHWEM ;NpeacTaBnsATb pe3ynbTathbl
XUMWNYECKOr0 SKCNepnMeHTa B dopme 3anncu  ypaBHEHUM
COOTBETCTBYHOLUMX peakuun n gopmynmpoBaTb BbIBOAbI Ha OCHOBE
3TUX pesynbTaToB




OKO7.
CopernictBoBa
b
COXpPaHeHMo
OKpyXaroLen
cpenpbl,
pecypcocbep
EXEHUI0,NPUM
eHATb

3HaHus 06
N3MEHEHUN
KnMmara,
NPUHUMNbI
Bepexnueoron
POVN3BOACTBA,3
P PEKTUBHO
AencTBoBaTh B
YypesBblYalHbl
X

cUTyaumsax

B obnactn aKonornmyeckoro BOCMUTaAHUSA:
ChopMUPOBAHHOCTb 3KOIOrn4yeckom
KynbTypbl, MOHUMaHWE BIUAHUSA CoLManbHO-
9KOHOMWNYECKNX NpoLEeccoB Ha COCTOsIHME
NPUPOLHOM U counanbHOW cpedbl, OCO3HaHue
rnobanbHoro Xapaktepa  9KOMOrm4yeckmnx
npobnew;
- NNaHupoBaHue n OCYyLLECTBNEHne
NEencTBMA B OKpyXalllen cpede Ha OCHOBe
3HaHUSA uenen YyCTONYNBOro pa3BuUTUA
4enoBeYyecTBa;
aKTMBHOE Henpusatune LencTBUN, MNPUHOCALLMX
Bpen OKpyxawLleun cpege;
yMeHue NPOrHO3MpOBaTb
HeGnaronpuAaTHble aKonorn4yeckmne
nocneacTsMn npeanpuHUMaemblX  OEWCTBUMN,
npegoTBpawatbh UX;
- paclumpeHne onbiTa OesATeNbHOCTU
9KOSTIOMMYECKON HanpaBfeHHOCTH;
- OBnageHne HaBblkaMn y4ebHo-
nccrnenoBaTesibCKON, NPOEKTHON U
coumanbHON [eATEeNbHOCTY;

- cthopmmpoBaTb MpeacTaBfiEHNs O XMMUYECKOW COCTaBIISOLLEN
€CTECTBEHHO Hay4yHOW KapTWHbl MUpa, PONMU XUMUM B MO3HAHUK
SBMNEeHUM npupoabl, B POPMUPOBAHUN  MBbILLIIEHNA U KynbTypbl
NNYHOCTKN, ee QYHKUMOHANbHON rpaMoOTHOCTM, Heobxogumon ans

pelweHna  nNpakTUYecKux 3agad u akorormdeckn obOCHOBAHHOrO
OTHOLLUEHMS K CBOEMY 340POBbIO U MPUPOAHON cpeae;
- yMeTb cobntogate npaBuia 3KOMOrMyeckn LenecoobpasHoro

noBefAeHnss B ObiTy U TPYAOBOW AEATENbHOCTU B LENSIX COXPaHEeHus
CBOEr0 3[0pOBbSl M  OKpyXatollen NpuUpoaHON cpeabl; y4uTbiBaTb
OMacHOCTb BO3AEWCTBUS Ha XXMBble  OPraHM3Mbl OMpeaeneHHbIX
BELECTB MOHMMasi CMbICI MNokasaTens npeaenbHOoM AonyCTUMOW
KOHLeHTpaLmm




JIn4HOCTHBLIE pe3ynbTaThbl

Koa nNUYHOCTHbIX pe3ynbTaTtoB

peanusauum nporpamMmmbl BOCNUTaHUA peanusauumn
(deckpurnmopnbi) nporpamMmmsbl
BOCNUTaHUSA
Oco3Hawwmn cedbsa rpaxaaHMHOM U 3aLMTHUKOM BENTMKOW CTPaHbI NP1
MposaBnAawWNN 1N OEMOHCTPUPYIOLWININ yBaXXeHWe K NIAAM Tpyda, OCO3HaKWMA LIEeHHOCTb
cobcTtBeHHOro Tpyaa. Crpemsawmmncs kK ¢OPMUPOBAHUID B CETEBOW Cpede JIMYHOCTHO MU npP4
NpodeCCNOHAITbHOIO KOHCTPYKTUBHOIO «LMdPOBOro crneaga»
OcosHalowmin NPUOPUTETHYIO LEHHOCTb JIMYHOCTM YerioBeKa; YBaXKalolMii COBCTBEHHYHO W nP 7
YYXKYH YHUKANbHOCTL B PA3IIMYHbIX CUTyaUnsx, BO Bcex dopMax 1 Buaax AesiTENbHOCTH.
Cobnogaowmii 1 nponaraHguMpyloWwnn npasuna 340poBoro n 6e3onacHoro obpasa Xu3Hu,
cnopTa; npegynpexgawowun nmbo npeogoneBalolmMii  3aBUCMMOCTU OT  ankoronsi, Tabaka, nP 9
NMCUXOAKTUBHbIX BELLECTB, a3apTHbIX Urp 1 T.4. COXpaHAILWMIA NCUXOSIOrMYECKYI0 YCTONYNBOCTD
B CUTYaTUBHO CIOXHbIX UM CTPEMUTESTbHO MEHSIOLLIMXCA CUTYaLMUaX
3aboTAWMNcsa 0 3awmuTe OKpyXXKarllen cpeabl, COOBCTBEHHOM M 4Yyxom 6e3onacHOCTU, B TOM nP10

yucne undpposoun
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2. CTPYKTYPAUCOOEPXXAHWEOBLUEOBPA30OBATENbHOUONCLMNNUHBI«XXUMUA»
2.1. ObbeMm gucuunnuHbl U BUAbl yd4ebHoM paboTbl

Bug yyebHon paboTbl

Ob6bemMm B 4acax

O6bem obpasoBaTenbHOW NporpaMmmbl OUCUUNIIMHDI 72
BT.\.

OcHOBHOE coaepxaHue 64
BT.Y.:

TeopeTnyeckoe obyyeHue 30
MpakTnyeckme 3aHATUA 24
JTabopaTopHble 3aHATUSA 10
MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepXXaHue (cogepxaHve

NpUKNagHoro moayns) 6
BT.Y.:

TeopeTnyeckoe obyyeHue

[MpakTuyeckne 3aHATUA 4
MpomexyToyHasa artrectaumsa (AmcddepeHUMPOBaAHHbLIN 3a4eT) 2




2.2. TematTM4yeckum nrnaH M cogepxxaHue OUCLIMNIINHLI

HanmeHoBaHu CopepxaHneyyebHoromaTepmana(oCHOBHOEMNPO(ECCUOHANbHO- O6vem |Popmupye
€ pasfernos u OpUeHTUpoBaHHoE),nabopaTopHbIEUNPaKTUYECKNE3aHATUS, MPUKNAAHONMOAYb | 4acoB  [Mble
Tem KOoMneTeH
Lnn
1 2 3 4
OcHoBHOEe copepXaHue 64
Pasgen1.0OcHoOBbI CTpoOeHUs BelecTBa
Temal.1. OcHosHoe colepxxaHue 4 OK
CtpoeHue 01
aToMOB TeopeTuyeckoe obyyeHue 2 NP1
XNMUYECKNX CoBpeMeHHas mofenb CTpoeHus atoma. CUMBOMUYECKUN  A3bIK XUMUW. XUMWYECKUA SNEMEHT. NP4
3NIeMEHTOB N [OnekTpoHHas  KoHdurypauma aTtoma. Knaccudumkauma  XMMUYECKMX  3rieMeHToB(Ss-,p-,d- 2 ner
npunpoaa 9neMeHTbl). BaneHTHble 9nekTpoHbl. BaneHTHOCTb. JONEeKTpoHHAA nNpupoga XUMUYECKOW CBSA3W. ne9
XMMMNYECKOU OrekTpooTpuuaTenbHOCTb. Buabl xummnyeckon cBA3M (KOBaneHTHasi, MOHHAas, MeTannuyeckas, P10
CBA3N BOAOpoAHasa)M crnocobbl ee obpasoBaHud
TemMaTunkKa NpakTU4YeCKUX 3aHATUM U NabopaTopHbIX pabdoT 2
lNpaktnyeckoe 3aHATMe Ne1l.. PeweHne 3agaHun Ha nMcnonb3oBaHWE XMMUYECKOW CUMBOJSIUKU U 2
Ha3BaHWN CoeMHEHUN NO HOMEHKIaType MeXAyHapOAHOro Cok3a TeOpeTUYECKON N NpUKIagHon
XUMUN M TpMBMAIbHbIX Ha3BaHWMW AONA  COCTaBMEHUS XUMUYECKMX OPMYyN  ABYXaTOMHBbIX|
coeguHeHun (oKcuaoB, CynbuaoB, r’MAPUOOB U T.N.) U OPYrMX HEOpPraHU4ecKnx coeauHeHun
OTAENMbHbIX KNaccos.
[MpakTnyeckne 3agaHUs Ha YCTaHOBMNEHWE CBA3M MeXOy CTpOeHMeM aTOMOB XUMMUYECKMUX|
SNIEMEHTOB U NepUOANYECKUM U3MEHEHUEM CBOWCTB XMMWYECKUX SNIEMEHTOB M UX COEOUHEHWUA B
COOTBETCTBUU C nonoxeHmem Nepnogmyeckomn cCUCTEMBbI.
Tema 1.2. OcHosHoe codepxxaHue 2 OK
Mepuoanyeckni [ Teopetuueckoe obyueHne 2 01
33KOH U OK02
Tabnuua Mepuogndeckas cuctema xummdeckmx anemeHtoB [0..MeHnoeneeBa. PU3NYECKMA CMbICH NP1
A.WN.Mexnenees | Mepuoaunueckoro 3akoHa [.M.MeHaeneeea. 3akOHOMEPHOCTU M3MEHEHUS! CBOWCTB XMMUYECKMX 2 ﬂg?
a
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ONeMEHTOB, o6pasyeMblx MMM TPOCTbIX U CNOXHbIX BeELWEeCTB B COOTBETCTBUU C

ne9

nonoxeHnemxmummnyeckoroanemeHTasllepnognyeckomcucreme.MmpoBo3speHyeckoemHayyHoe3Hau JIP10
eHuellepuoandeckorosakoHall.N.MeHpgeneesa.llporHo3bl[].N.MeHaeneesa. OTKPbITUEHOBLIXXMMUY
€CKNXaNeMeHTOB.PeLleHne NpakTUKO-OpUEHTUPOBAHHbBIX TEOPETUYECKMX 3aaHWUA Ha XapakTep
XUMUYecKnx anemeHtoB«MeTannuyeckne /HemeTannmyeckme CBOWCTBA,
3ANEKTPOOTPMLATENBHOCTb XMMUYECKNX 3NIEMEHTOB B COOTBETCTBUM C UX ONEKTPOHHBLIM
CTPOEHMEM W NOSIOXKEHNEM B NEPUOONYECKON CUCTEME XMMMUYECKUX anemeHToB [.U.
MeHnpeneesa»
Pasgen2. Xumunyeckune peakuum 10
Tema 2.1. OcHoBHOe coaepxaHue OKO01
Twunbl
XUMUYECKNX TeopeTnyeckoe obyyeHune NP1
peakummn — NP4
Knaccudumkauma mn TUnbl XMMUYECKMX peakumin ¢ ydacTUeM HeopraHUYecKuX BELLECTB. nP7
CocTaBneHne ypaBHEHUI peakuuin COoefuHEHUs!, PasnNoXeHUs, 3amelleHusi, obMeHa, B T.u. NP9
peakunin ropeHmnsi, OKUCNEHNSA-BOCCTAHOBNEHUS. NnP10
YpaBHEHMSI OKUCNEHUs-BOCCTaHOBNEHUs. CTeneHb okucneHnsa. OKUcnuTerns u BOCCTAHOBUTENb.
CocTaBneHne U ypaBHMBaHWE OKUCITUTENbHO-BOCCTAHOBUTENbBHLIX peakunin MeToaoM
AneKkTpoHHoro 6anaHca. OKMCNUTENbHO-BOCCTAHOBUTESNbHbIE peakuun B npupoae,
NPOM3BOACTBEHHbIX MpoLeccax W XMU3HeOEeATeNIbHOCTU OpraHM3MOB.
TemaTtuka npakTU4eCKUX 3aHATUU U NabopaTopHbIX paboT
MNMpakTnyeckoe 3aHATMe Ne2. KonumyecTBeHHble OTHOLUEHUSA B XUMUWN. OcCHOBHbIE
KONMNYECTBEHHbIE 3aKOHbl B XMMWUW pacyeTbl MO YypaBHEHUSIM XUMUYECKUX peakumi. Monb Kak
eavHMLa KonmyecTBa BellecTBa. MonspHasa macca. 3akoHbl COXPaHEHUA Macchl U SHEPrnn. 3akoH
ABoragpo. MonsipHbin  obbem rasoB. OTHocuTenbHas  MNMOTHOCTb rasoB. Pacuyetbl Mo
YPaBHEHUAM XUMWYECKMX  peakuum C  UCMONb30BaHMEM  Maccbl, obbema(HopMarnbHble
yYCNoBUA)rasoB, KONMYeCTBa BeLLECcTBa
Tema 2.2. OcHoBHOe copepxaHue 0KO1
OneKkTponuTuyec OK 04
Kas TeopeTnyeckoe obyyeHue JIP1
AnCCOUMaUns, | Teopua anekTponuTUYECcKol Auccoumaumn. WOHbl. OneKTPOnWTbl, HEaNeKTponuTbl. Peakumw NP4
MIOHHBI OBMEH | 10o1h0r0 oBMeHa. CocTaBneHMe peakumil MOHHOrO oBMeHa MyTeM COCTABMEHWS WX MOMHbIX W ner
COKpaLLEHHbIX MOHHbIX YpaBHEHWN. KUCNOTHO-OCHOBHbIE peakuuMn. 3afaHusi Ha CoCTaBrieHue JJ-I'IE?O

MOHHbIX peakLummn
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NTa6opaTtopHasa pa6ota Ne 1. “Tunbl XumMuyecknx peakumnn”.

WccnepoBaHne TunoB (MO COCTaBy WM KOMUYECTBY WMCXOOHbIX M 0OOpasyloLmxcs BeLecTB) U
NPU3HaKOB XMMWUYECKUX peakumin. lNpoBeaeHne peakumin MOHHOro obmeHa, onpegeneHve cpenbi
BOAHbIX PACTBOPOB. 3a4aHNs HA COCTaBNEHMNE NOHHbIX PeaKLnn

KOHTpOJ’IbHaFIpa6OTa1. CTpOeHMe BeuleCctBa U XUMUYECKUE peaKunmn

HemeTannoB IV-Vllirpynn. Knaccugukauyusi u HOMeHKnamypa COeOUHEeHUU HemMemarisios.

KpyroBopoTbl GUOreHHbIX 3N1eMEHTOB B MpUpoJe.

Pasgenad. CTpoeHune 1 CBOWCTBaA HEOPraHM4YeCcKUX BeELLECTB 16
Tema 3.1. OcHoesHOe codepixaHue OKO
Knaccudgumkauums, 1
TeopeTnyeckoe obyyeHue
HOMeHknaTypa OK02
" MpeomeT HeopraHudeckon xumun. Knaccudukaums HeopraHudeckux BelwlectB. [MpocTbie u
CTpoeHMe cnoxHble BewlectBa .OCHOBHbIE KIACCbl CIOXHbIX BeLlecTB(OKCUMAbI, TMOPOKCUAbI,KMCIOThI, NP1
HeopraHuyeckux [Conv). Baaumocesab HeopraHuM4eckux BeLLEeCTB AzpesamHble COCMOsIHUS eewecmea. NP4
BELLECTB Kpucmannuuyeckue u amMopgHbie sewecmea. TuMbl KPUCTANIIMYEeCKMX peLeTok(aTtomMmHas, neP7
MOJEeKynsipHasi, WOHHas, MeTannuyeckasi). 3aBUCMMOCTb (PM3MYECKMX CBOWCTB BELLECTBA OT TUNA NP9
KPUCTanMnM4eckon peLleTkn. 3aBUCUMOCTb XMMUYECKOM aKTMBHOCTM BELLECTB OT BMAa P10
XUMUYECKOWN CBSA3N U TuNa Kpuctannmyeckom pelletkn. MpuymHbl MHOroobpasusi BeLlecTB.
HomeHknamypa HeopaaHU4YeCKUX 8ewecms: HalgaHue seuwecmea ucxo0s U3 UX XUMUYeckou
opmynbl unu cocmassieHue Xumu4deckol bopMyrnbl UCX00s1 U3 HaseaHUsl eeuwecmsea o
Mex0yHapoOHOU(UIOIMAK) unu mpuesuarnbHOU HOMEHKIamype.
MNMpakTnyeckoe 3aHaTMe Ne3. HomeHkNnaTypa HeopraHM4Yeckux BeLLeCTB: Ha3BaHWe BellecTBa
NCX0Os U3 UX XMMUYECKON OOPMYIbl UK COCTaBIEHME XUMMNYECKON (POPMYIibl UCXOAS U3 Ha3BaHUSA
BewecTsa no mexayHapogHon (UKOIMAK) nnn TpuemansHon HOMeHknaTtype.
Tema3.2.du3unko- |OcHo8HOe codepiKkaHue OKO01
XMMUYECKMEe OKO02
cBoliCcTBa TeopeTnyeckoe obyyeHue
HeopraHunyeckux MeTtannbel. Obwue duandeckne wn xumMmyeckne csonctea MeTanioB. Cnocobbl  nonyvYeHus. J1IP1
BELleCTB 3HavYeHue  Memarsnnoe U HemMemarsnsnose 8 rnpupode U XusHedesmeslbHoCmu 4Yesrioeeka U neP4
op2aHu3mos. Koppo3uss memarnnos: 6udbl Koppo3uu U crnocobbl 3awumel Memasioe om NP7
Koppo3uu J1P9
HemeTtannbl. Obwue dusnyeckne n xMMmM4eckme CBOWCTBA HemeTanmnoB .TUNUYHbIE CBOWCTBA JIP10
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XuMuyeckne CBOMCTBA OCHOBHbIX KIAcCOB HEOpraHWYeckux BeLLEeCTB (OKCUAOB, FMOPOKCMAOB,
KUCMOT, conen u Ap.). 3akOHOMEPHOCTU B M3MEHEHMU CBOWCTB MPOCTbIX BELLEeCTB, BOAOPOOHbIX
coeNHEeHWN, BbICLLMX OKCUAOB U rMOpPOKCHA0B

TemaTuka npakTM4YeCKUX 3aHATUMN U NnabopaTtopHbIX paboT 8
MpakTnyeckoe 3aHATUe Ne4. CoctaBneHne ypaBHEHUN XUMNYECKNX PeaKLnii C y4acTUeEM NPOCTbIX 2
N CIOXHbIX HEOPraHNYEeCKNX BELLECTB: METANIOB U HEMETAsOB; OKCMAOB METansoB, HEMeTanoB
N aMm@OTEPHbIX 3MIEMEHTOB; HEOPraHMYeCKUX KUCHOT, OCHOBAHUM MU aMOTEPHbIX MMMAPOKCUOOB,;
HeopraHU4YecKkux Comnemn, XxapakrepusyLmnx nx CBOMNCTBa.
PelueHne npakTUKo-OpneHTUPOBaHHbIX TEOPETUYECKNX 3a4aHUN Ha CBONCTBA, COCTaB, NOfyYeHne 1
Oe3onacHoe WCNONb30BaHME BaXXHEWLWNX HEOpraHM4YyeckMx BelecTB B ObITy M NpakTU4eckon
NesaTeNlbHOCTU YenoBeka
Tema3.3. OcHoeHOe coldepixaHue 2 OK
VIREHTU(NKALNS  [TemaTika npakTMMECKUX 3aHATUIA M NaBopaTopHbLIX paboT 2 01
HeopraHn4eckmnx OKO02
BeLLeCTB JNlabopaTtopHasa pa6ota Ne 2. «/geHTudmrKaums HeopraHM4YeCcKux BELLECTBY. OK04
PelleHne akcnepuMMeHTanbHbIX 3agjady MO XMMUYECKMM CBOWCTBAM MeTannoB WU HemeTansnos, nP1
MO pacno3HaBaHWIO W MNOSyYeHUs COEAMHEHWUA MeTansioB M HemeTasnsos. 2 NP4
NpeHTudukauma HeopraHMYyecKMx BeLWecTB C  UCMOMb30BaHMEM UX  (PUBNKO-XMMUYECKUX| neP7
CBOWCTB, XapaKTEepPHbIX Ka4yeCTBEHHbIX peakumn. KayecmeeHHble  peakyuu Ha cyrnbgham-, NP9
KkapboHam -uU Xs1opud-aHUOHbI ,Ha KamuoH aMMOHUS nP10
KoHTponbHas pabota 2. CBOMCTBA HEOpPraHM4YeCKNX BeLLECTB 2
Paspen 4. CTpoeHne 1 CBOWCTBA OpPraHMYeCKMXx BELLECTB 24
Tema 4.1. OcHosHOe codepxkaHue OKO01
Knaccudomkaum J1P1

TeopeTnyeckoe obyyeHue
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1,CTPOEHME U
HOMeHkKnaTypa
opraHn4ecKux
BELLEeCTB

[MosiBNeHne n pasBuTME OpraHM4yeckom XMMUWU Kak Hayku. [lpeameT opraHMyeckom XUMuu.
MecTo M 3HayeHMe OpraHU4Yeckom XMMUM B CUCTEME ECTECTBEHHbLIX HaYK.

XnMmyeckoe CTpoOeHMEe KaK NopsgoK COeMHEHUsI aTOMOB B MOJSIEKyrie COrfiacHoO ux
BaneHTHoCcTU. OCHOBHbIE MOMNOXEHNUST TEOPUN XMMUYECKOTO CTPOEHUS OpPraHMYecKux
coeanHerHnn A.M.Bytneposa

YrnepoaHbIv CKeneT opraHn4eckom MOMeKkynbl.

3aBMCUMOCTb CBOWCTB BELLECTB OT XMMWYECKOro CTPOEHWA MOSEKYI.

M3omepust n nsomepol.

MoHaTne o dyHkuMoHanbHoW rpynne. Pagukan. MNpuHUMnbl Knaccugukaunum opraHuyYeckmux
COENHEHNN.

MexagyHapogHaa HOMeHKnatypa M MpUHUKUMNBI HOMEHKIaTypbl OpraHU4Yeckux COeANHEHUN.
MoHATMe 06 asoTcogepXalumx coeguHeHusiX, BMoNorm4yeckn akTMBHbBIX BellecTBax (yrnesopgax,
Xupax, 6enkax u gp.),BbICOKOMOMNEKYNAPHbIX COeOUHEHUAX( MOHOMEP,NoNuMep,CTPYKTYpHOEe
3BEHO).

TemaTuka npakTU4eCKUX 3aHATUM U NabopaTopHbIX paboTt

MNMpakTuyeckoe 3aHaTne Ne5. HomeHknaTypa opraHM4eckux coeguHEeHUn OTAeNbHbIX KNaccoB
(HacbIWeHHble, HeHacbILWLEeHHbIe 1 apoMaTUYecKue yrreBogopoabl, CUpThl, PeHonNbI, anbaeruabl,
KETOHbI, KapbOHOBbIE KACIOThI U Ap.) CocTaBneHne nosmHbIX U COKpaLLEeHHbIX CTPYKTYPHbIX
doopMyn opraHN4YecKux BeLLEeCTB OTAENbHbIX KNacCoB, NCNOSb3Ys UX HAa3BaHUS NO
CUCTEMATUYECKON N TPUBUANBHOM HOMEHKNAType (3TUNEH, aueTuneH, rmuuepviH, dpeHon,
dopmanbaeru, ykcycHasi KUCnota, rmuuuH). PacyeTbl npoctenwen opmMysnbl opraHMyeckom
MOMEKYIIbl, UICXOAA N3 3neMeHTHoro coctaa (B %)

NP4
ner
P9
neP10

Tema 4.2.
CsoncTtBa
OpraHn4yeckmx
coeVHEHUN

OcHoeHoe codepxaHue
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TeopeTnyeckoe obyyeHue

DU3NKO-XMMMYECKME CBOWCTBA OpraHUYeCcKUX COeAWHEHWN OTAENbHbIX KraccoB (0COBeHHOCTU

Knaccudukaumm 1M HOMEHKNATypbl BHYTPWU Knacca; romonorndeckun psg v obwasa dopmyna;

n3omepust  pusmyeckune CBOWUCTBA;, XUMWUYECKne CBOWUCTBA; Cnocoobl noslyvyeHns ).—
npegenbHble yrneBogopoAdbl (ankaHbl U UMKAOankaHbl). [OpeHne MeTaHa Kak oguH u3

OCHOBHbIX MCTOYHMKOB Tenna B NPOMbILLIIEHHOCTM 1 ObiTy. CBOMCTBA NPUPOAHBIX YrNeBOLOPOAOB,

HaxoXaeHue B NpUpoae 1 NpUMEHEHNE ankaHoB;

—HenpeernbHble (ankeHbl, ankuHbl N ankagueHbl) N apoMaTuyeckne yrresogopoabl. 'opeHue

aueTuneHa Kak UCTOYHMK BbICOKOTEMMNEPATYPHOro NiamMeHun Ans CBapku U Pe3ku MeTansnos;

— KuMcnopoacogepXaiwime coeauHeHnsa (cnupTbl U deHonbl, kapOOHOBbIE KMCNOTbl U 3dupbl,

anbaernabl U KeTOHbI, XUpbl, yrnesoabl). MpakTnyeckoe NnpuMeHeHne STUNEHINNKONS, rMuLepuHa,

OKO01
OKO02
OK 04
NP1
nP4
ner
nP9
ne10
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deHona. lNpumeHeHne dopmanbiervga, auetanbgernga, YKCyCHOW KucnoTtbl. Mbina kak conu
BbICLLUMX KAapBOHOBLIX KACIOT. MotoLne CBOMCTBA MbINa;

— asoTcogepxawue coeavHeHus (aMuHbl U aMUHOKUCNOTbI, 6Genku). BbicokomonekynsapHble
coeauHeHns (CUHTeTUYecKkne n bUonornyeckn-akTuBHble). MoHoMep, NonmMmep, CTPYKTYPHOE 3BEHO.
Monumepusauunsa aTuneHa kak OCHOBHOE HanpasfieHne ero UCrnosib30BaHNUS.

'eHeTn4ecKkas CBA3b MeXAy Knaccamu OpraHn4yeCcKnx CoeguHeHum

TemaTuka npakTU4eCKUX 3aHATUM U NabopaTopHbIX paboT

MpakTuyeckoe 3aHATMEe Ne6. CBoncTBa OpraHMYECKMX COEOUMHEHUN OTAENbHbIX KaccoB
(TpmBManbHaa M MexayHapogHasi HOMEHKNaTypa, XMMUYECKMe CBOWCTBA, CNOCOObLI MonyyeHus):
npegeneHble (ankaHbl W UuKoankaHbl), HenpeaenbHble (ankeHbl, ankvHbl U ankagueHbl) u
apomaTudeckue yrrneBogopoabl, CNUPTbl U PeHosbl, KapbOHOBbLIE KMCMOTbI U 3dUpbl, anbaernabl n
KETOHbl, aMUHbl U1 @MWUHOKUCIOTbI, BbICOKOMOMEKYISIpHblE coeguMHeHUs. 3aaHnda Ha cocTaBneHue
YPaBHEHNN XUMUYECKNX peakuuin C y4acTUEM OPraHMYECKMX BELEeCTB Ha OCHOBaHMM MUX COCTaBa U
CTPOEHUS

Mpaktnyeckoe 3aHsATMe Ne7. CocTaBneHme cxem peakumin (B TOM YuCne Mo NpPeanoXeHHbIM
Lenovkam npesBpalleHnin), XapakTepusyrlLwmnx XUMUYECKMe CBOMCTBA OpraHUYecKnx coeguHeHumn
OTAENbHbIX KIAaccoB, CNOCOObI MX MOMNyYEeHUS W HasBaHME OpraHUYecKUx COeAMHEHUA Mo
TPVBMANbHOM NN MEXAYHapPOAHOW CUCTEMAaTUYECKON HOMEHKNaType.
PeleHne nNpakTMKO-OPUEHTUPOBAHHBLIX TEOPEeTUYECKUX 3adaHui Ha CBOWCTBA OPraHUYecKux
COeaVHEHUN OTAESbHbIX KIaccoB

JNTabopaTopHas pabota Ne 3. “[peBpaLieHnss opraHn4YecKnx BeLecTB nNpu HarpeesaHnn".
Mony4eHne aTuneHa n nlyvyeHme ero cBonMcTs. MogenvpoBaHne Monekyn n XMMn4ecknx
NpeBpaLLEHN HA NPUMEpPE 3TaHa, 3TUMEHa, aueTuneHa n ap.

Tema OcHogHoe codepxxaHue OKO01
4.3.\peHTndomka OKO02
TeopeTnyeckoe obyyeHue OK04

uus
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OpraHn4Yeckmx OpraHudeckne coeguHenus. MNpumeHeHne n Guonormyeckaa ponb yrnesogoB OkucneHue
BeLecCTB, UX YyrneBoAOB MCTOYHUK 3HEPrum XmBblx opraHnamoB. O6nactu npMMeHeHUs aMMHOKUCIIOT. 4 J1P1
3HayeHune u MpeBpalleHnss 6enkoB nNumM B opraHname. buonornyeckne dyHkumm 6enkos. buonornyeckme JIP4
npUMeHeHne dyHKUMN XKUPOB. POnb OpraHnM4yeckon Xvmum B pelleHun npobnem nuwieBon 6e3onacHOCTW. NP7
B Ponb opraHudeckon xvumunn B pelleHun npobnem aHepreTnyeckon 6e3onacHOCTU, B pasBUTUM JIP9
Npon3BOACT MeaVUMHbI, CO30aHUM HOBbIX MaTepuanoB, HOBbIX WCTOYHMKOB  3Heprun (anbTepHaTuBHblEe JiIP10
BEHHOW NCTOYHMKM 3Heprun). OnacHOCTb BO3OEUCTBUS Ha XUBble OpPraHn3Mbl OpraHUYecKUxX BeLlecTB
AesaTenbHoC oTAenbHbIX Knaccos (yrnesogopoAbl ,CnupTbl ,PEHOSbI ,XNOpOpraHnyeckne Mnpou3BOaHbIE,
™ anbgernabl U Op.),CMbICI nokasaTtens npegenbHO OONYCTUMOW KOHLUEeHTpauuu
Yyenoseka
TemMaTnka npakTU4eCKUX 3aHATUM U NabopaTopHbIX pabdoT 2
Ila6opaTopHas paboTa Ne 4. “UaeHTndunkaumnsa opraHMYEeCKMX COeANHEHNIN OTAENbHbIX Knaccos” 2
MaeHTudgukaums opraHn4yecknx coeguHeHn oTaerbHbIX KnaccoB (Ha npuMmepe anbaernios,
Kpaxmarna, YKCyCHOW KMCIOTbl, 6erikoB 1 T.M.) C UCMONb30BaHUEM NX PUBNKO-XMMNYECKMNX CBOVCTB
N XapaKTepHbIX Ka4eCTBEHHbIX peakuui. [leHaTypauunsa 6enka npy HarpeBaHun. LiBeTHble peakuuu
6enkoB. BO3HMKHOBEHME aHANUTMYECKOTO CUrHamna ¢ TOYKM 3peHUS XMMUYECKUX NpoLEeccoB npu
NpOTEKaAHNN Ka4eCTBEHHOW peaKLumu, NO3BONALWEN naeHTUUUMpoBaTb NPeaioKeHHbIe
opraHuyeckue BellecTsa
KoHTponbHas pabota 3 CTpykTypa M CBOMCTBA OpraHUYeCcKUX BeLLeCcTB 2
Pasgenb. KuHeTnyeckne n TtepmMogMHammyeckne 3aKOHOMEPHOCTU MPOTEKAHUS XUMWYECKUX peakuuin
CkopocTb OcHoBHOe copepxaHne 4 OKO1
XUMUYECKUX
peakuuii TeopeTnyeckoe obyyeHune 2 OKO02
XMmuyeckoe CKOpOCTb peakuuun, ee 3aBUCUMOCTb OT PasfiMyHbIX PaKTOpPOB: MPUPOLAbl pearmpyoLmx BeLLecCTs, 2
paBHOBeCHe KOHLUEHTpaLuMM pearvpyrowmx BewecTB, TemnepaTypbl U nnowaanm peakuMoHHOW MOBEPXHOCTW.
TennoBble aPPEKTbI XMMUYECKNX peaKkLmii. IK30- N SHOOTEPMUYECKNE, PeaKL UK.
O6paTtumMocTb peakunn. Xummyeckoe paBHOBECKE M €ro CMeLLeHMe Nnog AeUCTBUEM PasfNYHbIX
haKTOpOB (KOHLEHTpauusa peareHTOB UM NPOAYKTOB peakumu, AaBrneHue, TemnepaTypa) ans
CO3[aH1s ONTUMasbHbIX YCIIOBUIM MPOTEKaHUS XumMmnyecknx npoueccos. [NpuHumn Jle WaTenbe
MpakTuyeckoe 3aHATHMEe Ne8. PelieHne npakTUKO-OPUEHTUPOBAHHbLIX 3aJaHMA Ha aHanms 2 OKO1

bakTopoB, BNUSAIOWMX Ha WU3MEHEHME CKOPOCTU XUMWYECKON peakuun, B T.MH. C MNO3ULIUNA
9KONMOrMYeckn LenecoobpasHoro noBeaeHns B OblITy M TPYAOBOW [OEATENbHOCTM B  LEensX
COXpaHEeHWUs1 CBOEro 310POBbsi U OKPY>KatoLLEe NPUPOAHON cpebi.

PelleHne npakTuKko-OpUeEHTUPOBAHHBLIX 3aaHuU Ha NpuMmeHeHue npuHumna Jle-latense ans
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HaxoxgeHna HanpaBreHnd cMmeleHnAa paBHOBECHUA XUMUYECKOMN peakunn n aHarnms CbaKTOpOB,
BNNALLWNX Ha CMelleHne XMMn4eCckoro paBHoBecunsd

TEXHOMOrMM C yyeToM Oyaywien npodeccuoHanbHOW OEeATENbHOCTU MO TeMaM: BaXHeWLume
CTpouTesnbHble MaTepuarbl, KOHCTPYKUMOHHbIE MaTepuarbl, Kpackun, CTEKNO, kKepaMuka, Mmatepuarnbl
A8 3NEeKTPOHUKM, HaHOMaTepuarnbl, TEKCTUIbHbIE BOJTIOKHA, MCTOMHUKA 3HEPIrUU, OpraHnyeckme u

MUHepalnbHble y):|,06peH|/|9|, JIEKapCTBEHHbLIE BELLECTBA, OblTOBas XMMMUSI.

Paspen 6. PacTteopsl 4
Tema 6.1. OcHosHoe codepxxaHue 2 OKO01
[oHatne o TeopeTnyeckoe obyyeHune 2 OK02
pacTBopax OKO07
PactBopeHune Kak puanko-xummyeckmn npouecc. PactBopbl. Cnocobbl NpUroToBneHns pacTBOPOB. 2 NP1
PactBopumocTb. MaccoBaa gonsa pacTBOpeHHOro BeuwlectBa. CMbIiCn nokasaTens npeaenbHo NP4
ONYCTUMOW KOHLIEHTPALMM U €ro NCNOSIb30BaHUE B OLEHKE 3KoNormyeckon 6e3onacHocTu. NnP10.
MpaBuna akonornyeckn uenecoobpasHoro noseaeHnsa B ObiTy 1 TpyooBOW OEATENBHOCTU B LENsX|
COXpaHEeHMs1 CBOEro 340pOBbS WM OKpYyXalllen NpUpOoaHOM cpefbl; ONacHOCTb BO3OEWCTBUS Ha
PKMBblE OpraHn3mbl onpeaeneHHbIX BELWEeCTB.
PelweHne npakTUKO-OPUEHTUPOBAHHLIX pPaCYETHbIX 3adaHWin Ha pacTBOpbl, WUCMOMb3yeMble B
ObITOBOV M NPON3BOACTBEHHOM AEATENBHOCTM YENOBEKA.
Tema 6.2. OcHOBHOE codepxaHue 2 OKO01
NccnepoBaHne | TemaTuKa NpaKTUHECKUX 3aHATUMMA U NabopaTopHbIX paboT 2 OKO02
gzz:lggz% lTa6opaTtopHas pa6orta Ne 5. ((ﬂpl/ll’OTOBJ'I?HVIe pacTeopoBy. OKO04
[MpurotoBneHne  pacTBoOpoB  3agaHHoW  (MaccoBon,%)  KOHUeHTpaumm  (C  MpakTuKo-
OPUEHTUPOBaHHbLIMM BOMpOCcamMmn) 1 onpeaeneHne cpenbl BOAHbIX pacTBOPOB.
PelueHne 3agay Ha NpUrotToBneHne pacTBOPOB
MpodeccnoHanbHO- OPUEHTUPOBAHHOE codepXaHue (cogepkaHue NPUKNagHoro moayns)
Pasgen 7. Xnmust B ObITY M NPOM3BOACTBEHHOW OEATENBbHOCTU 4YerioBeka OKO1
OKO02
Xumus B 6bITy U |OcHo8HOe codepxxaHue OKO04
NPOUSBOACTBEHH 'Toopetyyeckoe 0ByueHMe 2 OKO07
O OeATeNbHOCTH . . = NP1
Yenoseka Hosenwme pocTumxeHus XMMMYECKON HayKu U XUMMUHYECKOW  TeXHOnoruu. Ponb xumuu 8 NP4
obecriedeHuu 3akonoau4eckol beszonacHocmu cmpoumerbHbiX Mamepuarsos.. [Npasuna noucka u 2
aHanmsa XMMWUYECKOW WHGOPMauUM M3 pasfnn4YHbiX WUCTOYHMKOB(HayyYHas W y4eBHO-Hay4Has ne7
nuTepaTtypa, cpenctsa MaccoBon WHdopmauuu, (cetb VIHTEpPHET). JP9
TemMaTMka NpakTU4YECKUX 3aHATUM U NTAGOpPaTOPHbLIX paboT 4 TiP10
MpakTu4yeckoe 3aHsaTMe Ne9. — [Tonck M aHanNM3 KEMcoB O NMPUMEHEHUN XMMUYECKUX BELLECTB U 4

[H
]




3awmTa: lNpeacraBneHne pesynbTaToB PeLLEeHUst KencoB B opMe MUHN-A0KNana ¢ npes3eHTaumen

MpomexyTodHaa aTTectaumsa no gucumunnuvHe ( 3a4eT)

Bcero:

72
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3. YCNOBUA PEAZIN3ALINN NMPOTPAMMbI OBLLLEOGPA30OBATENLHOW ANCLUNNHDI

3.1. TpeboBaHMsA K MUHUMaNbHOMY MaTepuanbHO-TEXHUYECKOMY obecneyeHmnto

[ns peanusaumm nporpammbl AUCUUNANHBI OMKHbI ObITb NPEaYCMOTPEHbI
cnegyoumne cneynarbHble NoOMeLLeHNs: y4ebHbIN KabuHeT Xxumum n/mnu y4ebHom
XumMmyeckom nadoparopuu.

O6opynoBaHue yyebHoro kabmHeTa (HarnggHble nocobus): Habopbl

LIApPOCTEPXKHEBBLIX MOAENEN MOMEKYS, MOLENW KPUCTaNSIMYECKMUX PELLETOK, KONMeKumm
MPOCTbIX U CITOXHbIX BELLECTB WU/UNKN KONMEKUUN NONMMEPOB; KOSNEKLMSI TOPHbIX NOpoa.
N MUHepanos, Tabnuua Mengeneesa, y4ebHble punbmbl, LMPOBLIE 06pa3oBaTesbHbIE
pecypcsbl.

TexHn4yeckune cpeacTsa oby4eHUsi: KOMMbIOTEP C YCTPOWCTBaMMU
BOCMNPOU3BeaeHMs1 3ByKa, NPUHTEP, MyNbTMMeauna-rnpoeKkTop ¢ 3KpaHOM, MyfbTUMeAUNHas
A0CKa, yKaska-npe3eHTep Ansi npe3eHTauui.

O6opynoBaHne nadopatopumn n pabouymx mect nabopaTopun: MEH3ypKH,
NMNeTKN-KanenbHMLbl, TEPMOMETPbI, MUMKPOCKON, JyMbl, NPEeAMETHbIE N MOKPOBHbIE
cTekna, NnaHweThbl AN KanesnbHbIX peakumi, punbTpoBanbHasa bymara, npoMbIBasiku,
CTEKIAHHbIE NPOBMPKKN, pe3nHoBbIE NPOOKM, hOHaAPUKN, HABOp PeakTUBOB, CTEKMSIHHbIE
Nanoyku, WraTmBbl 4ns NPobUpPOK; MepHble LUIUHAPLI, BOPOHKU CTEKMSIHHbIE, BOPOHKM
aenvrtensHble uunuHapudeckune (50-100 mi), CTynkn ¢ nectnkom, apdopoBbie YallKu,
NMHUETbl, PunbTpbl OyMaxHble, BaTa, Mapns, YacoBble CTEKNA, ANEKTPONSINTKY,
nabopaTtopHble WTaTMBbI, CNMMPTOBbLIE FOPENKN, CNNYKK, NPUBOp ANs NonyyYeHns rasos
(vnun npobupka ¢ razooTBOAHOM TPYOKON), AepKaTenu aAns NPobupoK, CKNAHKM ANs
XpaHeHUs peakTUBOB, pa3faToyHble NOTKU; XumMndeckne ctakaHbl (50, 100 n 200 mn);
LnaTenu; NUHUETLI; TUrenbHble WMMLUbl; CEKyHAOMEPLI (TanmMepbl), MEPHbIE NPOBUPKN (Ha
10-20 mn) n mepHble konbbl (25, 50, 100 n 200 mn), BogaHasa 6aHa (unm TepmocTar),
CTEKNSAHHbIE Nano4ykn; KoHn4eckne konbbl anga Tutposanusa (50 n 100 mn); MHOUKaATOPHbIE
NONOCKM ANa onpeaeneHus pH v ctaHgapTHas MHAMKATOPHAsA LWKana; yHMBepcasibHbIN
nugukatop; nunetkn Ha 1, 10, 50 mn (unn gosatopbl Ha 1, 5 n 10 mn), GropeTkn ons
TUTPOBaHUSA, MeanunHckme wnpuubl Ha 100-150 mn, nabopaTopHbie U/nnm
aHanuTU4eckne Bechbl, pH-MeTpbl, CyLUUIbHbIN WKad, n ap. nabopatopHoe obopyaoBaHue.

3.2. MHdopmaumnoHHoe obecnedeHne peannsauum nporpaMmmbi

1. Ana peanunsauum nporpammbl 61bnmMoTeyHbIn oHa obpasoBaTesibHON

opraHusauum JOSMKEH MMETb NeYvaTHble /M SNeKTPOHHbIE 0Bpa3oBaTeNbHbIE U
MHGOPMaLMOHHbIE PECYPChI, PEKOMEHAOBAHHbLIE AN UCMOMb30BaHNs B 06pa3oBaTesibHOM
npouecce, He cTapLle 5 netT ¢ MOMEHTa u3gaHus.

2. PexomeHayemble neyaTHble U3gaHusa no peanusauyun obweobpasoBaTenbHON

AVCUMNNNHBI NpeacTaBneHbl B METOAMYECKUX PEKOMEHAALMSIX NO OpraHM3aumm
oByyeHus.
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4.kOHTPOJIb U OLEHKA PE3YNbTATOB OCBOEHMSA OBLWEOBPA30OBATENbHOWU
ANCLMUMNIIUHBI

KoHTponb un oueHka pesdynbTaTtoB 00y4yeHUs OcCyLecTBnseTca npenogasartenem B
npouecce nNpoBefeHNs NPaKTUYEeCKUX 3aHATUA U nabopaTopHbIX paboT, TecTupoBaHus, a
TaKkke  BbINOMHEHUS  obyvawwmMmucs  MHAMBUAYalNbHbIX  3a4aHuN, NPOEKTOB,
nccrnegosaHun. PesynbTatbl 0ByyvyeHWs onpedensioT, 4To obyyawolwmecss  OOSMKHbI
3HaTb,MOHMMATbL U OEeMOHCTPMPOBaTb MO 3aBEPLUEHUN WU3YYEHUS ANCUUMNIIUHLI.

Ana ¢opMUpOBaHUA, KOHTPONA U OLEHKM pe3ynbTaTOB OCBOEHUA Yy4eOHON
ANCLMNITMHBI UCMNONb3YeTCA CUCTEMa OLEHOYHBbIX MeponpuaTuin, npeacrasnsowas cobon
KOMMeKC y4ebHbIX MepornpuaTUi, COrnacoBaHHbIX C pesynbTatamu  obydeHus U
coopmynupoBaHHbix ¢ ydyeTtom GI0C COO (npegmeTHble pesyrnbTaTbl MO AUCUUNIIUHE) U

Oroccro.

Ne | OK/TIK | Mopyne/Pasgen/Tem Peaynbtatr obyyeHus| Tunbl OLEHOYHBLIX
a MEPONPUATUN
| | OcHOBHOE coaepxaHue
1 Paspen 1. OcHoBBI ®opmynuposarts 6a3oBble
CTPOEHUA BellecTBa MOHATUA U 3aKOHbI XUMUK
1.1 | OKO1 CTpoeHune atomoB CoctaBnatb 1. Tect «CTpoeHne aTtomMoB
XUMUNYECKMX XUMUYeckme opmynbl | XUMUYECKUX 3NTIEMEHTOB U
3N1EMEHTOB U coeVHEeHN B npupoaa XUMUYECKOWN
npupoaa COOTBETCTBUM CO CBA3NY.
XUMUYECKOWN CBA3MN CTeneHbio OKUCIEHUsA |2. 3agayn Ha cocTaBneHve
XUMUNYECKUX XUMUYECKNX hopmyn
3rIeMeHTOB, UCXO0AA U3 | ABYXaTOMHbIX COeANHEHWUI
BaneHTHOCTU U (okcnpos, cynbduaos,
ANeKTpooTpunuaTesribHOC rl/I,EI,pVI,EI,OBVIT.I'I.).
™ 3. 3agaHus Ha
MCNONb30BaHNE XMMUNYECKON
CUMBOIWKU U
HasBaHun coeguHeHun no
HOMeHKNnaType
MeXOyHapoaHOro cot3a
TeopeTn4eckon 1 npuknagHou
XUMUM N TPUBMATbHbBIX
HasBaHUM ONs1 COCTaBlIEHUS
XUMUYECKMX POopMyN ABYX
aTOMHbIX COeANHEHUN
(okcnpoB., KMCNOT, MMOPOKCUO0B
M T.N.)1 Ogpyrux
HeopraHM4Yecknx CoeanHeHun
OTAENbHbIX KNaccoB
1.2 | OKO1 [Mepuoanyeckmi XapaktepusoBaTb 1. Tect «MeTannuyeckune
OKO02 3akoH u Tabnuuya XUMUYECKME 3NEMEHTbI |/HeEMeTannmyeckmue CBONCTBA,
0.N.MeHpeneeBa B COOTBETCTBUM C UX |3MEKTPOOTPULATENLHOCTL U
NONoXeHnem B CPOACTBO K 3NIEKTPOHY
nepunoanyeckom XUMUYECKUX INEMEHTOB B
cucTeMe XMMUYECKUX |COOTBETCTBUE C UX
3N1EMEHTOB 3MEKTPOHHbLIM CTPOEHMEM U
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OKI/TIK

Mogayne/
Paspen/Tema

PesynbTtat oby4eHus

Tunbl OLEHOYHbIX
MepPONpUATUN

0.N.Menpeneea

MNonoxeHnem B
nepuoanyeckon cucrteme
XUMUYECKUX INIEMEHTOB
0.N.MeHpeneeBay.

2. [MpakTnyeckme 3agaHust Ha
YCTaHOBJIIEHNE CBA3N MeXay
CTPOEHNEM aTOMOB
XUMUYECKNX 3MNEMEHTOB U
nepuoanyecknmM N3MeHeHUeM
CBOUCTB XMMWYECKNX
3N1EMEHTOB U UX COEONHEHUN
B COOTBETCTBUM C
NOMNOXXEHNEM
Mlepnognyeckon cucrteme.
3. MNpakTunko-
OPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
XapakTepusaumo XUMMUYECKNX
anemeHToB:«MeTannuyeckune/
He

MeTannmyeckne CBOMNCTBA,
3NEKTPOOTPMLATENBHOCTL U
CpOAOCTBO K 3JIEKTPOHY
XUMUYECKNX 3MNEMEHTOB B
COOTBETCTBME C WX
3MIEKTPOHHbLIM CTPOEHMEM U
NOJSIOXXEHMEM B
nepuoanyeckon cucrteme
XUMUYECKUX SNIEMEHTOB
0.1N.MeHpeneeBay

Pa3pen 2. Xumnueckue
peakumu

XapakTtepu30BaTb TUNbI
XUMUYECKUX peakumni

KoHTponbHas pabota
«CTpoeHue Beuwecrsa n
XMMUYECKME peakuun»
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2.1

OKO01
OKO04

Tunbl
XUMUYECKNX
peakumi

CocTtaBnaTtb peakumm
coeauHeHNs,
pasnoxeHnsa obmeHa
3ameLlleHus,
OKUCIUTENBHO-
BOCCTaHOBUTENbHbIE
peakumm

1.3agaum Ha cocTtaBreHue
ypaBHEHNN peakuuin:
—  coefguHeHus,
3aMeLLeHus,
pasnoxeHnsa, obmeHa;
—  OKMCNUTESNbHO-
BOCCTAHOBUTENbHbIX
peakuumn c
ncnonb3oBaHMEM MeToaa
3NeKTpoHHOro 6anaHca.
2.3agaun Ha pacuert
Maccbl BelecTBa unu
obbéma rasos no
N3BECTHOMY
KONnuyecTBy BeLLecTBa,
mMacce unun obvEmMy
OAHOro n3
yyacTBylOLWMX B
peakumMn BeLLEeCTB;
pacyéTbl
mMaccbl(06béma,
KonunyecTtea
BeLLEeCTBa)NpOaAyKTOB
peakumMm ,ecnu OgHo
N3 BEWECTB umeeT
npyMecH

2.2

anekTponuTnyeckas
anccoumaums u
MOHHbIN OBMEH

CoctaBnsaTtb
ypaBHeHMS
XUMUYECKMX peaKLmm
NOHHOro obmeHa ¢
yyactmem
HeopraHM4Yeckunx
BeLlecTB

1. 3apgaHua Ha cocTaBneHne
MOMEKYNSAPHbLIX N NOHHbIX
peakuum C yyacTUeM KUCHOT,
OCHOBaHUMN 1 conewn,
yCTaHOBMEHNE U3MEHEHNS
KMCNOTHOCTM cpenpbl
2. JlabopaTopHasa paboTa
"Tunbl XMMUYECKNX
eakumn"

Paspen 3. CtpoeHue un
CBOWUCTBA
HeopraHMyecKkux
BelecTB

UccnepoBartb cTpoeHue u
CBOMICTBA
HeopraHW4yecKux BelecTs

KoHTponbHas paborta
«CBoiicTBa HEOPraHUYECKUX
BeWeCcTB»
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3.1

OKO1
MK..

Knaccudgumkaums,
HOMeHKNnaTypa u
CTPOEHME
HeopraHM4YecKkunx
BELLEeCTB

KnaccuduumpoBatb
HeopraHuyeckue
BelllecTBa B
COOTBETCTBUN C UX
CTPOEHneMm

1. Tect «HomeHknatypa u
Ha3BaHWe HeopraHM4Yecknx
BELWeCTB ucxoas M3 ux
XUMUYECKON (OopMYIbl Unn
COCTaBJfiIeHNE XUMWNYECKON
doopmyIibl UCXoas m3
Ha3BaHWA BeLLecTBa Nno
MeXayHapoaHon unm
TPUBManNbHON HOMEHKNaType».
2.3apa4ym Ha pacuert
MaccoBOW Aonu (Macchl)
XMMMUYECKOro 3nemeHTa
(coegnHeHwns)B
Monekyne(cmecn).

3. MNpakTnyeckne 3agaHua no
Kraccudumkaumu,
HOMeHKNnaType u
XUMUYECKMM dhopMynam
HeopraHN4Yecknx BeLLEeCTB
pasfnyHbIX Krnaccos.

4. MNpakTnyeckne 3agaHusA
Ha onpegeneHue
XUMNYECKON aKTUBHOCTU
BELLECTB B 3aBUCMMOCTU
BMOA XMMMUYECKOW CBA3U U
TUNa KpucTann4eckon
peLleTkn

3.2

0K010
K02
MK...

DU3NKO-XMMmn4eckne
CBOMWCTBA
HeopraHu4YecKkunx
BELLEecTB

YcTtaHaBnuBaTb
3aBUCUMOCTb (PU3NKO-
XUMUNYECKUX CBOWCTB
HeopraHN4Yecknx
BELECTB OT CTPOEHUS
aTOMOB 1 MOreKys, a
Takke Tuna
KpncTannuyeckou
peLeTkm

Tect «OcobeHHOoCTU
XUMUYECKNX CBONCTB OKCUIOB U
KMCnoT,

OCHOBaHMN, aMdOTEPHbIX
rMMAOPOKCMO0B M Conen

2. 3agaHusa Ha cocTaBneHne
YPaBHEHUN XMMUYECKNX
peakunmn c y4dactvem

NPOCTbIX N CINOXHbIX

HeopraHM4yecKkmx
BELECTB :0KCUOO0B
MeTansioB, HeMeTasnmnoB U
amM@OoTepHbIX

3MIEMEHTOB ;HEOPraHNYeCcKnx
KMCNOT, OCHOBaHUN W
aMOTepPHbIX MMMAPOKCNOOB,
HeopraHN4Yecknx Ccornen,
XapaKTepusyowmx mnx
cBOMCTBA U Crnocobbl
nosTly4yeHus.
3.lNpakTnkKo-opneHTNpoBaHHbIE
TeopeTnyeckne 3agaHus Ha
CBOMCTBA W NosnyyeHune
HeopraHN4Yecknx BELLECTB
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3.3 | OKO1 NoeHTudukay, WccnepoBaTtb 1. MNpakTUKo-OpNeHTUPOBaHHbIE
OKO nsaHeopraHunye KayeCcTBEHHble 3a4aHuns N0 COCTaBMNEHNIO
2 CKMXBELLECTB peakuumn XUMNYECKUX peakunm c
OK04 HeopraHN4yecknx y4YacTMeM HeopraHm4eckux
BELlEeCTB BELLLECTB, UCMOfb3yeMbIX AN
X uaeHTudukKaumun.
2.JlabopaTopHas paborTa:
“UNoeHTndukaumns
HeopraHn4yecknx BeLlecTB”
4 Paspen 4. Ctpoenne n  |Uccneposatb ctpoenune u |KontponbHas pabota
CBOMCTBA OpraHMYecKux |cBoMCTBa oprannyeckux |«CtpoeHune u cBoincTBa
BelLecTB BellecTB OpraHWYeCKuX BelecTB»
4.1 | OKO Knaccudukaums ,ctp | KnaccudumuympoBatb 1. 3agaHna Ha cocTaBrieHne
1MK. O€eHune u opraHuyeckue Ha3BaHUN OpPraHMYecKmUx
HOMeHKNnaTypa BewecTsa B COEOVHEHMI MO TpUBMANbHOM
OpraHnyeckmx COOTBETCTBUMN C UX UM MexgyHapoaHom
BELleCcTB CTPOEHMEM cucTemaTmn4yeckon
HOMeHKMaType.
2. 3agaHus Ha cocTaBneHme
NOSTHbIX M COKpaLLEHHbIX
CTPYKTYPHbIX ¢hopmyn
OpraHMYyecknx BeLLEeCTB
OTAEeNbHbIX KNacCcos.
3. 3agaum Ha onpegeneHve
npoctenwen opmyrbl
OpraHN4yeckom MOJIeKyIbl,
ncxoass U3 3NEMEHTHOro
coctaBa(B%)
4.2 | 0OKO10O |CsoncTBa YcTaHaBnueaTtb 1. 3apaHua Ha
K02 OpraHn4yeckmnx 3aBMCUMOCTb (PU3KKO- | cOCTaBneHneypaBHEHUNXUMNY
OK 04 |coeanHeHwui XUMUYECKNX CBOWCTB ecKuxpeakuumncyyactTmemMopraH
rK... OpraHN4Yecknx BeLLECTB | M4eCKMXBEeLEeCTBHAOCHOBaHMN

OT CTPOEHUA MOINEKYI

NXCOCTaBauUCTPOEHUS.
2. 3apaHna Ha
cocCTaBlieHMeypaBHEHUNXNMUY
eCKNxXpeakummn,unniocTpupyroLL
NXXMMUNYECKNECBONCTBACYYETO
MMeXaHM3MOBNPoOTeKaHUA4aHH
bIXpeaKkuMnmreHeTM4eCKoncea3
NopraHMYecKMxBeLLeCTBPasHbI
XKINaccoB.

3. PacyeTHble 3agaym no
YpaBHEHUAM peakuun c
y4yacTuem OpraHu4ecKunx
BELLECTB.

4. NNabopaTopHas
paboTa‘llpeBpalleHus
OpraHMYeckMx BeLLECTB

npu HarpeesaHun”
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4.3 | OKO1 NpoeHTudukaums WccnepoBaTtb 1.['lpakTMKO-OpUEeHTUPOBaHHbIE
OK02 OopraHnyecknx Ka4yeCcTBEHHble 3aaHunA No COCTaBMNEHUIO
OK 04 |BelecTB, ux peakuun opraHUYecKmnx | XMMUYECKUX peakuum c
MnK... 3Ha4yeHne u coeauHEeHnn y4yacTmemMm OpraHm4eckmnx

NpPUMeHeHNe B OTAeNbHbIX Kaccos BELLECTB, B T.4. UCMNOJSIb3yEeMbIX
OblTOBOMN U ana ux ngeHtudukaunm B
NpPoOn3BOACTBEHHOMWA ObITY 1 NPOMBILLNEHHOCTH
eATenbHOCTH 2.JlabopaTopHasa
yerioeeka paboTta:“UoeHTudmkaums
OpraHN4Yecknx CoeanHeHuin
OoTAenbHbIX KnaccoB”
5 Paspen 5. XapakTtepu3oBartb
KuHetnueckue u BAUAHME Pa3NINUHbIX
TepMoAMHAMUUECKMne ($haKkTopoB Ha paBHOBecuUe
3aKOHOMEPHOCTH U CKOPOCTb XMMUUYECKUX
npoTeKaHus peakumin
XUMUYECKUX peaKkL Ui
5 | OKO1 CkopocTb XapaktepunsoBaTb pakTnKo-OpNeHTUPOBaHHbIE
0KO02 XUMUNYECKUX BNUSIHNE TeopeTuyeckme 3agaHumsa Ha
K:. peakuun. KOHUEHTpaumm aHann3 akTopoB, BNUAIOLLMNX
Xnmunyeckoe pearvmpyoLmnx Ha M3MEHEHWEe CKOPOCTU
paBHOBECKE BELECTB U XUMUYECKON peakumnu.
TemnepaTypbl Ha MpakTnKo-OpMEHTUPOBAHHbIE
CKOPOCTb XMMWYECKUX |3aJaHus Ha MpPUMEHEHue
peakumn npuHumna Jle-lJJaTtenbe ans
XapakrepusoBaTtb HaXOoXOeHUs HanpaBreHns
BNUSIHNE WU3MEHEHUS CMELLEHNs1 paBHOBECUSA
KOHLEHTpaumm XUMUYECKOW peakumnmn u
BELWEeCTB, peakuunu aHanus3 akTopos,
cpeabl U BNUSIOLLNX HA CMeELLEeHne
TemnepaTypbl Ha XUMWNYECKOrO0 paBHOBECUS
CMeLLeHne
XUMWNYECKOrO
paBHOBECMHS
6 WUccnepoBath UCTUHHBIE
Paspen 6. PactBopbl pacTBOpbI C 3alaHHBLIMU
XapaKTepucTUKamm

6.1 | OKO1 MoHAaTMe o Pasnnyatb 1. 3agaum Ha
OKO02 pacTBopax WUCTUHHbIE npUroToBneHne
10... pacTBopbl pacTBOpPOB.

2. [NpakTuko-
OPUEHTUPOBAHHbIE

pacyeTHoOe 3adaHusa Ha
ANCnepcHble

CUCTEMbI ,MCMONb3yeEMblE B
ObITOBOM 1
Npon3BOACTBEHHOM
OeATEeNnbHOCTU YerioBeKka
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6.2 | OKO1 NccneposaHnue WccnepoBaTb JTabopaTopHas
OK04 CBOWCTB pacTBOPOB | PU3MKO- paboTa‘lpurotoBnexue
10... XUMUYeckmne pacTBOpoOB”
CBOMCTBA
NCTUHHbIX
pacTBOPOB
I | NMpodeccnoHanbHO-OpUEHTUPOBAHHOE CcoAepXaHue (cogepXXaHue npuKIagHoro
Moayns)

7 Paszpen 7. OueHuBatb nocnefcTBUA |3awmra Keica (c yuetom byayuieit
Xumus B ObITY U OLITOBOI U npogeccmoHanbHoOM
NPOM3BOJCTBEHHOW NpOM3BO/CTBEHHOM AEATENbHOCTH)
AEATeNbHOCTU YeNIOBEKa [AeATE/IbHOCTU YeNoBeKa C

NO3ULUIA IKOJIOTMYECKOU
6e3onacHocTu
OKO1 Xumus B BbITy 1 OueHuBaTtb Kewnc(c yyeTom
OK02 NpOn3BOACTBEHHOM nocnencTems GoiToBon | Byaywen
OKO04 OeATenbHOCTH N NPOU3BOLCTBEHHOW | NpodeCccMOoHanbLHOM
OKO07 yernoseka [EeATEeNbHOCTHU AeATeNnbHOCTH)
r10... yenoseka ¢ No3nLmin B0o3MOXHble TeMb
3KONOrM4YeCKon Kencos:
6e3onacHocTu 1. MoTenneHue
KnumaTta "
BblcBOOOXAEHNEe

rasoBbIX rMapaTtoB
Byaoywume matepuanel ons
aBua-,MaLlNHO-V
NpnBopOCTPOEHUS.

3. HoBble maTepuarnol

AN CONMHEYHbIX

barapen.

4. JlekapcTBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos
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