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1. OBLLAA XAPAKTEPUCTUKA PAEOLIEVI NMPOrPAMMBI
OBLUEOBPA3OBATEJIbHOU AUCLUUTIINHDI

1.1 MecTto AucumMnnnHbl B CTPYKTYype obpa3oBaTesibHOW NMporpamMmbl
cno
O6uweobpasoBatenbHasa AuCUUNIMHA «XNMUSI» SBMSIETCA 0b6s3aTenbHON

YacTblo 06Leobpa3oBaTebHOrO LMkna obpasoBaTenbHOM nNporpamMmmbl B
cootBetcTBUM ¢ PIOC no cneuymanbHocTn 08.02.05 CTponTenbcTBO U
aKcnnyatauust aBToMObUNbHbIX 4OPOr 1 a3poLpPOMOB.

MpuknagHon moaynb BkMoYaeT pasgen 8 «Xvmuss B ObITY U
NPOM3BOACTBEHHOM OEATENLHOCTU YeroBeKkay, KOTOPbIN peanuayeTcs ans
Bcex npodoeccun/cneymanbHOCTEN METOOOM PeLLEHNS KENCOB, CBA3aHHbIX
C 9Komnornyeckom 0e30nacHOCTbIO M OLEHKOW nocneacTBu ObiTOBON U
NPOM3BOACTBEHHOM OEATENBbHOCTU, COOTBETCTBYHIOLLEN OTpacnsam byayLien
npodeCccnoHanbHON 4eAaTenbHOCTN 0ByYatoLWMXCS.

1.2. Llenu u nnaHnpyemsble pe3yribTaTbl OCBOEHUA AUCLMUNIIUHBI:
1.2.1. Uenu n 3agavum gucumniuHbI
CopepxaHne nporpammbl  0bweobpasoBaTenibHOM  AUCLUNIIUHBI
«XUMNS» HanpasBfieHO Ha OOCTMXKEHME CreayoLmX Leneu:

— (opmMmpoBaHNE CUCTEMbI XUMWUYECKMX 3HAHUM KaK BaKHEWLWen
COCTaBNAlLWEN €CTEeCTBEHHO-HAYy4YHOW KapTWUHbl MuUpa, B OCHOBE
KOTOPOW nexaTt KrtoyeBble NOHATUA, dyHOaMEHTarbHble 3aKOHbl U
TEOPUM XUMWUKN, OCBOEHUE NA3blka HayKW, YCBOEHME W MNOHUMaHWE
CYLHOCTM OOCTYMHbIX 0006LWEHNN MUPOBO33PEHYECKOIO XapakTepa,
O3HaKOMI1IEHME C NCTOPMEN NX PA3BUTUS U CTAHOBIEHUS;

— dopMUpOBaHME U pasBUTUE MPEACTaABMEHUA O Hay4YHbIX MeToAax
NO3HaHUSA BELWECTB M XMMUYECKUX peakunn, Heobxoammbix AN
npuobpeTeHna yMEHUA OPUEHTMPOBATLCS B MUPE BELLECTB W
XUMNYECKNX SBMIEHUI, UMEIOLLMX MECTO B NPMpPoAE, B NPaKTUYECKON
1 NOBCEOHEBHOMN XXU3HU;

— pasBUTME YMEHUA W CNocoboB OeATENbHOCTU, CBSA3AHHbLIX C
HabnogeHemM KU OOBACHEHMEM  XUMMUYECKOrO  IKCMEPUMEHTA,
cobntogeHnem npasun 6e3onacHoro odpalleHns ¢ BeLecTBamMm.

3agayun AUCUUNIIUHBI:

1) cchopmmpoBaTe  MOHMMAHME  3aKOHOMEPHOCTEN  MPOTEKaHUs
XMMUYECKMX MPOLECCOB U SIBIIEHUN B OKpYXXaloLLen cpeae, a Takke
MX CBA3b C LENOCTHOW Hay4yHOW KapTMHOW Mupa W Opyrumu
€CTECTBEHHbIMWN HayKaMMU;



2) pasBUTb YMEHUs COCTaBnATb OPMYSbl  HEOPraHU4Yeckux Wu
OpraHMYecKknx BeLeCcTB, YPaBHEHUS XUMUYECKUX  peakuuw,
0O BACHATb UX CMbICST, MIHTEPNPETMPOBATb Pe3ynbTaTbl XMMUYECKNX
9KCMEepUMEHTOB,

3) chopmupoBaTh HaBbIKM MPOBEOAEHUS MPOCTEULUNX XUMUYECKUX
9KCrnepuMeHTarnbHbIX WUCCegoBaHUW C  CODNOAEeHMEM npaBus
Bbe3onacHoro oOpalleHns ¢ BewectBamn U nabdopaTopHbIM
obopynoBaHMeEM;

4) pa3BuUTb YMEHUS HaxoguTb, aHanusupoBaTb W WUCMNONb30BaTb
MHOPMAaLNIO  XMMUYECKOro XapakTtepa n3 pasfiNyHbIX
MHPOPMALMOHHBLIX MCTOYHUKOB, BKMoYasi y4yebHyro nutepaTtypy,
Hay4YHble Ny6rMKkaunum n NHTEPHET-PECYPCh;

5) chopmupoBaTb YMEHUS NPOrHO3MpOBaTb MOCMEACTBUA CBOEW
OEATENBbHOCTU U XUMUYECKUX  NPUPOAHbIX,  ObITOBbIX U
NPOM3BOACTBEHHbIX NpoLeCCOoB, y4nTbiBad BO3MOXHbl€
9KoJSIorn4yeckme n coumnarnbHble BO34eNCTBUS;

6) cdhopmMmmnpoBaTb NOHMMAHUE 3HAYMMOCTU OOCTUXKEHUAN XUMUYECKOW
Haykm N TexXHONormMn  Ona  pasBuTUA  couunarnbHOM U
NPOM3BOACTBEHHOM Ccdep C YMEHMEM MNPUBOAUTL MNPUMEPbLI KX
NPUMEHEHNSA B pa3fnYHbIX cdrepax XXU3HMW.

1.2.2. NnaHupyembie pe3ynbTaTthl OCBOEHuUHA

obweobpasoBaTtenbHON AucUMNIUHLI B cooTBeTCcTBMM ¢ DPIOC

CINO u Ha ocHoBe PI'OC COO

Ocoboe 3HaveHue obuieobpasoBaTenbHas AucUUnnHa «XuMus» umeet
npu dopmmpoBaHun n passutum OK 01; OK 02; OK 04; OK 07 wu TIK,
npeacraBneHHbIX B aKTyanu3npoBaHHbIX drocC Ccrno no
npodeccun/cneunanbHOCTH.



Kog un

ﬂnaHMpyeMble pe3ynbTaTbl OCBO€HUA ANCUUNJTINHDbI

HanmeHoBaHue
copmMmmnpyemMbIx O6wue OucumnnuHapHble

KOMneTeHuUn

OK 01. B yacTtu TpyaoBoro BOCNUTaHuA: - BlageTb CUCTEMOM XUMWYECKUX 3HaHWW, KOTOopas BKIIOYaeT:
Bbibnpatb - FOTOBHOCTb K TPyAYy, OCO3HaHue OCHOBOMoOMarawwme noHATUA  (XMMUWYECKUMI  3NIEMEHT,  aToM,
cnocoObl LLleHHOCTWN MacTepcTBa, Tpyaontobue; aneKkTpoHHasi oborfoyka aTtoma, S-, p-, d-3nNekTpoHHble opbutanu
pelleHns 3agad | - FOTOBHOCTb K aKTUBHOW AeATENbHOCTH aTOMOB, WOH, MOJfEKyna, BaSfleHTHOCTb, 3NEKTPOOTPMUATENbHOCTD,
npodeccuoHasnb | TEXHONOrMYeckon n coLmanbHOn CTEeneHb OKUCIMEHUs, XMMWUYeckas CBA3b, MOflb, MOMspHas macca,
HOW HanpaBfeHHOCTN, CNOCOBHOCTb MONSAPHbIN 06beM, YrnepoaHbIn ckeneT, yHKUMOHanbHaa rpynna,
OeATenbHOCTU MHULMNPOBATb, NNAHNPOBaTb U pagukan, Wn3oMepus, U3OMepbl, FOMOSIOrMYECKUA pPsd, FOMOJSIONK,
NPUMEHUTENBHO | CAMOCTOATENBHO BbINOMHATL TaKyto yrneBOAOpPOAbl, KUCMOpO4- W asoTcodepxawme COoeanHeHMs,
K pasfnyHbIM AEeATENbHOCTD; OMonorn4yeckn akTMBHble BellecTBa (yrneBoAbl, Xupbl, 6ernkn),
KOHTEKCTaM - MHTEpPEC K pasnmMyHbiM cdepam MOHOMeEp, MONMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOSIEKYISAPHbIE

npodgeccnoHanbHON AeATeNbHOCTU.
OBnageHue yHuBepcanbHbIMU y4eOHbIMMK
no3HaBaTeNbHbIMU OENCTBUSMN:

a) 6asoBble normyeckme AencTBus:

- caMoCTosATenbHO dopMynuMpoBatb U
aKTyanuampoBaTb npobnemy,
paccMatpmBaTtb €€ BCECTOPOHHE;

- yCTaHaBnuBaTb CYLLECTBEHHbIN NPU3HaK
nnu OCHOBaHuSA ans CpaBHEeHus,
Knaccudpukaumm n 0606LeHus;

- onpegendatb  Uenn  OeATENbHOCTH,
3afjaBaTb napameTpbl WU KpUTEPUN KX
AOCTUKEHUS;

- BbISABNATb
NpoTMBOpPEYNS B
ABNEHNSX;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb,
oueHMBaTb COOTBETCTBUE pe3ynbTaToB
uensm, oueHvBaTb PUCKM MNOCHeAcTBUM
AEeATENbHOCTH;

3aKOHOMEPHOCTH "
paccMaTpuBaeMbIxX

COEQVHEHMS, KpUCTannmMyeckasl peleTka, TUnbl XMMUYECKUX peakumin
(OKMCNUTENBHO-BOCCTAHOBUTESNbHbIE,  9K30-U  3HAOTEPMUYECKME,
peakumm MOHHOrO obmeHa), pacTBOp, SNEKTPOSNUTbI, HEANEKTPONUTLI,
anekTponuTuyeckaa guccoumauusi, OKUCIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XMMWYECKOW peakuun, XMMU4ecKkoe paBHOBECKE), TEOPUN U
3aKOHbI (TEOPUS XMMUYECKOTO CTPOEHUSA OpraHnyecknx sewlects A.M.
Bytnepoga, Teopus 3NEKTPOSNIUTUYECKON auccoumaunm,
nepuoanyecknn 3akoH .M. MeHgeneeBa, 3akOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTN, CUMBOSIMYECKUM $3bIK XUMWUKM, pakTonorndyeckme
CBEOEHMs O CBOWCTBax, CcocTaBe, nMony4yeHun wu 6e3onacHom
NCMOMb30BaHNUN  BaXHENLUMX HEOPraHMYecKnx Wu  OpraHn4eckux
BELLIECTB B ObITY M MPAKTUYECKON AEATENTbHOCTM YENOBEKA;

- YMETb BbISIBMSATb XapaKTepHble NPU3HaKN U B3aMOCBSA3b U3YYEHHbIX
NOHATUNA, NPUMEHATb COOTBETCTBYIOLLUME TMOHATUA NpPU  ONMCaHUK
CTPOEHUA N CBONCTB HEOPraHUYECKMX U OPraHMYeCKUX BELLECTB U UX

npeBpaLleHUn; BbISBNATb B3aUMOCBSA3b  XUMUYECKUX 3HAHUA C
MOHATMAMM W  NPEeACTaBNEHUAMU OPYIUX eCTeCTBEHHOHayuYHbIX
NpeaMeToB;

- YMeTb MCMNONb30BaTb HAMMEHOBAHUS XUMMUYECKUX COEeANHEHUN
MEXOYHapOoagHOro CoK3a TEeopeTUYECKOM U MPUKNAZHOM XUMUN N
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- pasBMBaTb KpeaTUBHOE MbILUIIEHNE MpPU
peLUEHNN XXM3HEHHBIX Npobriem

6) 6a3oBble nccnegoBaTenbCcKMe
JencTBus:

- BNnageTb HaBbIKaMWn
ncecnenoBaTebCKomn "
AEATENbHOCTM, HaBblKaMu
npobnewm;

- BbISIBNATb

y4yebHo-
NPOEKTHOMN
paspeLleHus

NPUYMHHO-CIIEACTBEHHbIE
CBA3W W aKTyanusMpoBaTb  3ajady,
BblABUraTb  rMnoTesy ee  pelleHus,
HaxoOuTb apryMeHTbl AN gokasaTenbcrea
CBOMX yTBEPXKOEHUMN, 3agjaBatb
napameTpbl U KPUTEPUN PELLEHUS;

- aHanusupoBaTb MNOJSlyYEHHble B XoAe
pelleHnsa 3agavv pesynbTaTbl, KPUTUYECKU
oueHnBaTb nx AOCTOBEPHOCTb,
NPOrHO3mMpoBaTb W3MEHEHWE B  HOBbIX
YCIOBUSIX;

- yMeTb  MNepeHOCUTb  3HaHus B
no3HaBaTesIbHYHO n NpaKTU4eCKyro
obnacTn XusHeaeaTensHOCTY;

- YMEeTb MHTErpupoBaTb 3HAHWUS U3 pasHbIX
npegMeTHbIX obnacTen;

- BblgBMraTb HOBble uAew, npegnaratb
OpUrKMHasnbHble NOAXOAbI U PELUEHNS;

- CNOCOBHOCTb MX NUCMOb30BaHUs B
no3HaBaTesIbHOW U CoUnarbHOM MpakTuke

TpUBMAsNbHbIE Ha3BaHUA BaXXHEWLLMX BELLECTB (3TUNEH, aueTuneH,
rmuuepuH, ¢eHon, dopmanbaerua, YKCycHas KucnoTa, [IMUMH,
yrapHbIi ras, yrinekucnblv ras, ammuak, raweHasi U3BecTb, HeralleHas
U3BECTb, MUTbEBas coda W [OpYrux), COCTaBnATb  POPMYyribl
HEOpraHMYeckUx M OpPraHNU4YeCKUX BELLECTB, YPaBHEHUS XMMUYECKMX
peakuun, O0OBACHATL WX CMbICI; MNOATBEPXAATb XapaKTepHble
XUMUYeckmne CBOWCTBA BELLEeCTB COOTBETCTBYHOLLMMNU
3KCNepuMeHTamMu 1 3anncaIMn ypaBHEHUI XMMUYECKNX peaKkLmii;

- ymMeTb yCTaHaBnMBaTb NpUHaONEeXHOCTb N3y4YeHHbIX
HEeOopraHMYeCcKMx U OpraHNYEeCKnX BELLLECTB K ONpeaesieHHbIM Knaccam
N rpynnam coefuHEeHUNn, XapakTepusoBaTb MX COCTaB WM BaHenwme
CBOWMCTBA; OnNpeaensaTb BuObl XUMUYECKUX CBs3EN (KOBareHTHas,
MOHHasi, MeTannuyeckasi, BOAOPOAHAs), TUMbl KPUCTaNIMYECKMX
peLeToK BELLECTB; KnaccuuumpoBaTb XMMUYECKME pPeaKLnN;

- cdopmupoBaTb MNpPeaCTaBNEHUA: O XMMUYECKOMW COCTaBMSOLLEN
€CTECTBEHHOHAYYHOMW KapTWHbI MUpa, PONM XMMWUU B MO3HAHUU
ABNEHUA npupoabl, B (OPMUPOBAHUM MbIWMEHNS U KyNbTypbl
NNUYHOCTK, ee (YHKLUMOHANbLHON rpamMOTHOCTU, Heobxoaumon Ans
peleHna npakTUYecknx 3agady U  IKonormdeckn OBOCHOBAHHOIO
OTHOLLEHMS K CBOEMY 340POBbLIO N NPUPOLHOM Cpeae;

- yMeTb MpPOBOAWTbL pacyeTbl MO XMMWUYECKMM opmynam W
YPABHEHNAM XMMUYECKUX peakuun C MCNOSib30BaHMEM (PU3NYECKNX
BENNYMH, XapaKTepPM3YOLMX BELLECTBA C KONIMYECTBEHHOW CTOPOHbI:
Maccbl, obbema (HOpmarnbHble YCrOBMSl) ras3oB, KonuM4yecTBa
BellecTBa;, MWCMonb3oBaTb CUCTEMHbIE XUMWYECKMe 3HaHusa Ons
NPUHATUSA PELLUEHUI B KOHKPETHbIX XXU3HEHHbIX CUTYaLMsIX, CBSA3aHHbIX
C BeLlecTBamMm U NX NPUMEHEHNEM

OK 02.
Mcnonb3oBaTtb
COBPEMEHHbIE
cpeacTtea
noucka, aHanuaa
"
MHTEepnpeTaumm

B obnacTnueHHOCTN Hay4YHOro NO3HaHMUS:

- CPOPMUPOBAHHOCTb  MWUPOBO33PEHUS,
COOTBETCTBYIOLLLENO COBpPEMEHHOMY
YPOBHIO Pa3BUTUS HaykM M OBLLIECTBEHHOM
NPakTUKN, OCHOBAHHOIO Ha [guanore
KynbTyp, CNOCOOCTBYOLLErO0 OCO3HaHMUIO
CBOEro Mecrta B NOJIMKYNIbTYPHOM MUPE;

- YMeTb MfaHMpoBaTb W BbINOMHATE XUMUYECKUA 3SKCNEPUMEHT
(NpeBpaLleHnst OpraHNYeCcKMX BELLEeCTB MpW HarpeBaHUW, nonyyeHue
3TUNEeHa W Uu3y4YyeHne €ero CBOWCTB, KayeCTBEHHble peakuun Ha
anbgernabl, Kpaxmar, YKCYCHYH KUCIOTY; AeHaTypauust 6enkos npu
HarpeBaHuK, LBETHbIE peakuun 6enkos; NMPOBOANTbL PeEaAKLNN MOHHOIO
obmeHa, onpedenstb cpedy BOAOHbLIX PACTBOPOB, KayeCTBEHHble
peakumMm Ha cynbdaT-, kapboHaT- U XNopua-aHWOHbI, Ha KaTWOH
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MHopMaLUn 1
NHJOPMAaLNOHHbI
€ TexXHosorum
AN BbINOSTHEHUSA
3agav
npodgeccmnoHanb
HOW
OeATenbHOCTU

- COBEpPLUEHCTBOBaHME  A3bIKOBOW WU
ynTaTenbCKOM KymnbTypbl Kak cpeacTtsa
B3aUMOAENCTBUA  Mexay JiogbMu U
NO3HaHWA MUpPa;

- OCO3HaHue LEeHHOCTU Hay4YHOW
AeATeNbHOCTU, FOTOBHOCTb OCYLLECTBMAATb
NPOEKTHYHO n nccnegoBaTenbCKyo

AeATENbHOCTb MHAMBUAYANbBHO U B Ipynne;
OBnageHve yHuBepcanbHbIMU y4ebHbIMU
no3HaBaTesbHbIMU OENCTBUAMM:

B) paboTta ¢ nHpopmaumen:

- BnageTb HaBblKaMu nosiydeHunsa
I/IHCbOpMaLI,MM M3 WUCTOYHMUKOB pPa3HbIX
TWUMNOB, CaMOCTOATEJSIbHO OCYLUEeCTBIIATb

MOMCK, aHamu3, cucTemMatusaumi U
NHTepnpeTauuio MHoOpMaUUM pasnnyHbIX
BMOOB W hopM npeacTaBneHus;

- co3gaBaTb TEKCTbl B PasfiMYHbIX
dopmaTtax c y4yeTom Ha3Ha4veHus
WHOpMaUUM ©N  LeneBouM ayauTopuwu,
BblbUpas ONTUManbHyH dopmy
npeacraBneHns u Bu3yannsauunm;

- oueHuBaTb AOCTOBEPHOCTb,
NEermnTUMHOCTb NHpopmMaLumu, ee

COOTBETCTBME MNPaBOBbIM W MOparnbHO-
3TUYECKUM HOpMaM;

- Ncnonb3oBaTb cpencrtea
NHPOPMALMOHHBIX N KOMMYHMKALMOHHBIX
TEXHONOTMA B PELUEHUN KOTHUTUBHbIX,
KOMMYHUKaATUBHbIX W  OPraHM3auMOHHbIX
3aga4y  Cc cobntogeHvem  TpeboBaHui
SProHOMUKN,  TEXHUKM  Be3onacHocTw,
rMrmeHbl, pecypcocbepexeHunsi, NpaBoOBbIX
n 3TUYECKNX HOPM, HOPM
NHGOpPMaLNOHHOW 6Ge30MNacHOCTY;

aMMOHWS; pelwaTb 3KCNepuMeHTanbHble 3agaynu Mo  Temam
"MeTtannb!" n "HemeTannbl") B COOTBETCTBMM C NpaBuiaMyn TEXHUKM
6esonacHocTM npu obpalieHun c BewectBamMu M nabopaTopHbIM
obopygoBaHuewm; npeacTaBnATb pe3ynbTaThl XUMUYECKOro
aKcnepMmeHTa B OpMe 3anucu YpaBHEHUN COOTBETCTBYHOLLMX
peakumi n opMynuMpoBaTh BbIBOAbl HA OCHOBE 3TUX PE3YySbTaToB;

- YMETb aHanM3npoBaTb XMMUYECKYI0 MHPOpMaLMIO, NofyYaemMyo 13
pa3HbIX WUCTOYHMKOB (CPeACTB MacCoOBOW  WHopmauumn, ceTb
NHTepHeT n gpyrue);

- BnageTb OCHOBHbIMW MeTOAaMu Hay4yHOro MO3HaHUSA BeLLECTB U
XMMUYECKMX ABMEeHUn (HabnogeHne, u3MepeHue, IKCNEePUMEHT,
MOAENMPOBaHME);

- yMeTb MpPOBOAWTbL pacyeTbl MO XUMWUYECKMM opmynam w
YPaBHEHUAM XUMUYECKMX peakuun C UCMOoSib30BaHMEM (PU3NYECKNX
BENNYMH, XapaKTepM3yLmMX BELLECTBA C KONIMYECTBEHHOW CTOPOHbI:
Maccbl, obbema (HOpMmarnbHble YCrOBMSI) ras3oB, KonuM4yecTBa
BELLEeCTBA; WCMOMb30BaTb CUCTEMHbIE XMMWYECKME 3HaHWA Ans
NPUHATUSA peLUEHNA B KOHKPETHBIX XKU3HEHHbIX CUTYaUUsIX, CBA3AHHbIX
C BellecTBamm U UX NpUMeHeHneM




- BNageTb HaBblkamMu pacrno3HaBaHUA n
3aLnTbl MHopMauum, MHPOPMaLIMOHHON
©e30nacHOCTU NMUYHOCTWN;

OK 04.

AP PEKTUBHO
B3aMMO4EeNCTBOB
aTtb 1 paboTtaTtb B
KONNeKTnBe u
KOMaHae

- rOTOBHOCTb K camMopasBuUTUIO,
CaMOCTOATENBHOCTM M CaMOONPEaENEeHNIO;
-oBnageHue HaBblkaMW y4ebHo-
nccnegoBaTenbCKon, NPOEKTHOWN "
couunanbHoOW AeATenbHOCTU;

OBnageHne yHnBepcarnbHbIMN
KOMMYHUKaTUBHLIMWN OENCTBUAMMN:

©) coBMecTHasa AesATENbHOCTb:

- NoHMMaTb n ncrnonb3oBaTtb
npenmMyllecTsa KoMaHgHom "
NHOnBMAYyanbHoOM paboThbl;

- NpUHUMaTb uenm COBMECTHOM
NesATenbHOCTH, OpraHun3oBbLIBaTb "
KoopaMHMpOBaTb  OEWCTBUSA no ee

JOCTMXXEHUIO: COCTaBMATb NiaH OencTBUn,
pacrnpegensatb ponnM C Yy4eTOM MHEHUN
Y4YaCTHUKOB obcyxaaTb peaynbTathbl
COBMECTHOM paboThbl;

- KOOpAMHMPOBATb W BbINONHATL paboTy B
YCIOBUSIX pearibHoro, BUPTyanbHOro U
KOMOMHMPOBAHHOIO B3aMOAENCTBUS;

- OCYyLEeCTBNATb Nno3nTUBHOE
cTpaTernyeckoe noBefeHne B pasfnyHbIX
cuUTyauusix, MposBNATb TBOPYECTBO U
BoObOpaxxeHne, 6bITb MHULMATUBHBIM
OBnageHune yHuBepcanbHbIMK
perynaTMBHbIMU AENCTBUAMN:

r) NpUHATME cebsa n apyrux ngen:

- NPUHMMATb MOTUBbLI U apryMeHTbl ApYyrnx
nogen  npy aHanu3e  pesynbTaToB
AeATenbHOCTH;

- Npu3HaBaTb CBOE MpPaBO U NpaBoO APYrnx

- yMeTb nraHuMpoBaTb W BbIMOMHATE XUMWYECKUA IKCNEPUMEHT
(NpeBpaLLeHns opraHMYeckUx BeLLeCTB Mpu HarpeBaHuu, nosiydyeHue
3TUNEeHa W U3y4YeHUe ero CBOWCTB, KaveCTBEHHble peakuuMuM Ha
anbgernabl, Kpaxmar, YKCYCHYK KUCNOTy; AeHaTtypauus 6enkos npwu
HarpeBaHuu, LBETHble peakuun 6enkoB; NpoBOAUTL peakunn MOHHOMO
obmeHa, onpefensTb cpedy BOAHbLIX pPacTBOPOB, KayeCTBEHHblEe
peakumm Ha cynb@art-, kapboHaT- M XIOPUA-aHUOHbI, Ha KaTWOH
aMMOHMS;  pellaTb  3KCMepuUMeHTanbHble 3ajadn Mo  Temam
"MeTtannbl" n "Hemetannbl") B COOTBETCTBMM C MpaBuiaMm TEXHUKN
BGesonacHocTM npu obpalleHun C BellecTBamuv U nabopaTopHbIM
obopygoBaHuewm; npeacTaBnATb pe3ynbTaThl XUMUYECKOro
aKcnepumeHTa B QOpMe 3annucu ypaBHEHUW COOTBETCTBYHOLLUMX
peakumi n oopMynupoBaTh BbIBOAbl HA OCHOBE 3TUX Pe3yfbTaToB
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nogen Ha oLnoKu;
- pa3BuBaTb CNOCOBGHOCTb MNOHMMATL MUP C
No3nUMM APYroro 4YenoBeka;

OK 07. B obnacTtnakonornyeckoro BOCNUTaHNS: - chopmmpoBaTb MpPeaCcTaBlEeHUA: O XMMUYECKOW COCTaBIISOLLEN
CopeiicTBoBaTh |-  COOPMUPOBAHHOCTb  3KOMOMMYECKOM | €CTECTBEHHOHAYYHON KapTWHbI MUpa, POMM XUMUM B MO3HAHWUM
COXpaHeHuo KynbTypbl, NnoHUMaHue BNUAHUA | ABMEHUA NPUPOAbl, B (POPMUPOBAHUU MbILLMEHUA W KYNbTYpbl
OKpYXatoLLen coLManbHO-9KOHOMUYECKUX MPOLIECCOB Ha | MUYHOCTM, ee (YHKLUMOHANbLHOW rPaMOTHOCTW, HeoBGXxoaumoin Ans
cpensl, COCTOSIHME MPUPOOHOW W  COLMAnbHOM | pelleHnsl MpakTUYecKMx 3adady U JKOMOrM4yeckn 0BOCHOBAHHOMO
pecypcocbepexe | cpeabl, 0CO3HaHue rno6arnbHOro | OTHOLLIEHUS K CBOEMY 3[10POBbIO U NPUPOAHON CPELE;
HUIO, MPUMEHATL | XapaKTepa 3KOMorM4eckmx npobnem; - ymeTb cobnofgath rnpaBuna 9KOMOTMMYECKU LienecoobpasHoro
3HaHUA 06 - NnaHvMpoBaHWe W  OCYLLEeCTBMeHVe | NoBeAeHNUs B ObiTy U TPYOOBOWA AEATENbHOCTU B LIEMSAX COXpaHeHUs
N3MeHeHNN OENCTBUM B OKpyXarwllen cpede Ha | CBOero 340pOBbS M OKpyXatowen MNpupoaHON cpefdbl; yYuTbiBaTb
Knumara, OCHOBE 3HaHWA Leneil  YCTOMYMBOTO | OMacHOCTb BO3OEMCTBUS Ha JKMBble OPraHuWaMbl OMNpeaeneHHbIX
NPUHLMNBI Pa3BUTUS YENoBEYeCTBa; BELUECTB, MOHWMAas CMbICN MoKasaTens npeaenbHON OonyCTUMON
6epexnmBoro aKTMBHOE HenpuaTne OENCTBUN, | KOHLEHTpaL UK
NPOU3BOACTBA, NPVHOCALLIMX BPE[ OKpYKatoLen cpeae;
appeKTMBHO - yMeHue NPOrHO3npoBaTh
[eficTBOBaThL B HebnaronpuaTHblE aKornornyeckme
ypesBblyalHbIX | MOCMNenCcTBuUS npeanpuHMMaembIx
cuTyaumsx AencTBun, NnpeoTepallaTh ux;

- paclwvpeHve onbiTa [OesATenbHOCTU

9KOIOMMYECKON HanpaBneHHOCTY;

- OBMajieHne HaBblkaMu yuebHo-

nccrnenoBaTesibCKON, NPOEKTHON U

coumanbHON AeATeNnbHOCTU

- MNaHnpoBaTh 1 peann3oBaTb - YMETb CaMOCTOATENLHO POPMUPOBATL 3afaqv 1 onpenensTb
MnK2.1. coBCTBEHHOE NPOMECCUOHaNbLHOE U Crocobbl MX peLleHnst B pamKax npodeccroHanbHON KOMNEeTEeHLNN;
BeinonHeHue NMMYHOCTHOE PasBUTUE; - YMEHMEe UCMoNb30BaTh JOCTUXKEHUS COBPEMEHHON XMMUYECKOW
pabort no - OCYLLEECTBMATH MOWCK, aHanus3 u HaYKU 1 XUMUYECKUX TEXHOMOTUIA S NOBbILIEHNS COBCTBEHHOIO
NPOU3BOACTBY MHTepnpeTauuio MHopMaumu, WHTENNeKTyansHoro passutusi B BbIGpaHHoW NpodeccroHansHowm
AOPOXHO- HeobXoaMMOW A1 BbIMNOMHEHUS 3a4au [EeATENbHOCTHU;
cTpouTenbHbIX npodeccroHanbHON AeATeNbHOCTY; - 3HaTb Knaccudukaumio CTPOUTENbHBLIX MaTepuarnosB, OCHOBHbIE
mMaTepuarnos - UCMOMb30BaTb MHPOPMALMOHHbIE CBOWCTBA;

TEXHOJSI0rMm B npoeccroHansHom
AesATeNnbHOCTH,
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- YMETb BbICKa3blBaTb U obocHoBbIBaTb
CBOU CyXOeHu4,

- YMeTb CBA3bIBaTb TEOPUIO C HpaKTMKOVI,
pewaTtb npakTthdyeckme 3agadun

MKS5.1.
lMnaHnposaTb,
ONTUMM3NPOBATb
n pacnpegensaTb
NPOV3BOACTBEHH
ble 3agaHus
mexay
Gpuragamu,
3BEHbAMM n
oTAENbHbIMU
paboTHMKaMn

- FOTOBHOCTb K camMmopa3BuUTuio,
CaMOCTOATEIIbHOCTU N CaMoorpeaenieHuto;

-OBageHue HaBbIKaMW y4yebHo-
ncecnenoBaTeNbCKoON, NPOEKTHOMN "
couuvanbHOW AeATeNbHOCTU;

OCBOEHHbIe obyvarowmmmcs
MeXnpeamMmeTHble NOHATUSA "
yHUBEpCarnbHble y4yebHble OEeNcTBus
(perynsitMBHble, no3HaBaTeslbHblE,
KOMMYHUKaTUBHbIE);

- CNocOBHOCTb MX WCMNONb30BaHUA B
no3HaBaTesIbHOM U coumarbHOM NpaKkTUKe,
rOTOBHOCTb K CaMOCTOATENBHOMY
NnaHMpPOBaHMIO n OCYLLECTBMNEHUIO
yyebHOM  OesaATenbHOCTWM,  opraHu3aumm
yyebHoro coTpyaHun4yecTBa c
negarormyeckumm paboTHMKaMun n
CBEPCTHUKAMM, K y4acTMO B MNOCTPOEHMMU
NHOMBUAYaNbHOMN obpasoBaTtenibHOM
TpaekTopuu;

- TOTOBHOCTb K aKTUBHOW [OeATENbHOCTU
TEXHOMNOrM4YeCcKomn " counanbHomn
HanpaBiEHHOCTH, CNOCOOHOCTb
MHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOSITENbHO BbIMNOJTHATb Takyro
AEeATEeNbHOCTb;

- UIHTEepec K pasnu4yHbiM cdepam
npodeCccnoHanbHON 4eATeNnbHOCTU

- YMETb KPUTUYECKN aHAnNU3MpoBaTb ANs1 PeLleHns no3HaBaTenbHOWN
3aayun ayTeHTMYHblE WCTOYHWKM pasHbiX TUMNOB (MUCbMEHHbIE,
BELLECTBEHHbIE, ayaAuoBMU3yasibHble) MO  XUMUW, XUMWUYECKOMY
nponssoacTBy Poccun n 3apybexHbix CTpaH, OLeHUBaTb MUX MOMHOTY
N AOCTOBEPHOCTb, COOTHOCUTL C MCTOPMYECKMM NEPMoaoM; BhISIBNATb
obuwee M pasnuuus; NpuBNeKatb KOHTEKCTHYH WHOpMauuMio npu
paboTe ¢ UCTOUYHNKaMWU;

-yMeTb OCYLLUECTBNATbL C COOMogeHnemM npaBun UHGOPMaLMOHHOWN
Ge30nacHOCTM NOUCK MHAOPMaLMM B CNpaBOYHOW nutepaType, cetn

MHTepHeT, cpenctBax MaccoBOW MHGopMauum [na  peleHud
no3HaBaTesibHbIX 3afad; oueHuMBaTb MOSIHOTY W JOCTOBEPHOCTb
MHdopMauuu;

- yMeTb OObBbACHATb  KpuTepunm noucka  MHEPOPMAaLMOHHBIX

MCTOYHMKOB M HaxoauTb MX; yudnTbiBaTb npu paboTe cneumduky
COBPEMEHHbIX WMCTOYHUKOB COUManbHOM W FNYHOW MHpopMaumn,
0OBACHATL 3HAYMMOCTb KOHKPETHbBIX NCTOYHMKOB,

-npnobpeTaTb OMbIT OCYLWECTBNEeHUs y4yebHOo-nccnegoBaTenbCKon
DEeATEeNIbHOCTH;

- ymMeTb dopMynupoBaTb M 0BOCHOBbLIBATb COOCTBEHHYH) TOYKY 3peHus
(BEpcuio, OUEHKY) C OMnopon Ha pakTuyeckun martepuan, B TOM 4uchne
NCNONb3ysi UCTOYHMKN Pa3HbIX TUMOB.

2. CTPYKTYPA U COOEPXXAHUE OBLUEOBPA3OBATENIbHOW OAUCLUUMNNUHBLI «XUMUS»
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2.1. O6bem agucunninHbl U BUAbI y4eOHON paboThbl

Bua yyeb6Houn paboThbl Obnem B
yacax
O61LEM ob6paszoBaTenbHOM NporpaMmmbl AUCLUNITUHBI 72
CopaepxaHue yyebHoro matepmana 64
BT. 4.:
TeopeTUyecKue 3aHATUA 36
npakTuyecKkue 3aHATUA 18
nabopaTtopHble 3aHATUA 6
KOHTPONbHbIE paboTbl 4
MpodeccnoHanbHO OpPUEHTUPOBAHHOE coAepXXaHue 8
(comepxxaHue npuknagHoro moayns)?
BT. 4.:
TeopeTU4YeCcKne 3aHATUA 4
npakTun4yeckKue 3aHATUA 2
MpomexyToyHasa atrectauus 5
(andbcbepeHuMpoBaHHbLIN 3a4eT)?

2.2. TemaTU4eCKUM NfaH U cogepxaHme AUCLUMUNIIUHBI

! HpO(l)CCCI/IOHaHI)HO OPUCHTUPOBAHHOC COACPIKAHUC MOKET OBITE pacopeacscHo 1o pasaciiam (TeMaM) WM CKOHUCHTPUPOBAHO B pa3acic HpHKJ’IaZ[HOﬁ MOAYJIb.
2 CDopMa HpOMC)KyTO‘IHOﬁ ATTCCTAllUU U KOJINYCCTBO 4aCOB, OTBOJAMMBIX Ha €€ MPOBEACHUEC, PCTIIAMCHTUPYIOTCSA yqe6HLIM mw1anom OIT CITO
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HanmeHoBaHune dopmupyem
CopepxxaHue yye6Horo matepmana (0CHoBHoe U npoceccuoHasnbHo- O6bem
pasaenos u OpPUEeHTUPOBaAHHOE), NabopaTopHbIe U NPaKTUYeCKUe 3aHATUSA, NPUKNAAHON MoAay b yacoB ble
TemM KOoMneTeHuUn
1 2 3 4
CopepxxaHue yyebHoro matepmana 64
Pasgen 1. TeopeTu4yeckme 0oCHOBbI XMMUU 16
Tema 1.1. CopnepxaHue yue6Horo matepmana 2 OK 01
OcHoBHble 1. OCHOBHble XMMM4YECKMe TMNOHATUA U 3aKoHbl. [lpakTu4dyeckaa pab6ota Ne1
XUMU4ecKkmne «OCHOBHbI€ KONIMYEeCTBEHHble 3aKOHbl B XMMMW WU pacyeTbl NO YypaBHEHUAM
MOHATUS U XUMMUYECKUX peaKkLnn».
3aKOHbI, Xnmmyeckmn  anemMeHT.  AToM. HAgpo aTtoma, M30TOMbl.  JNEeKTpoHHas  obonoyka. 1
CTPOEHMEe OHepreTuyeckme ypoBHU, NOAYPOBHU. ATOMHbIE opbuTanu, s-, p-, d- anemeHTbl. Ocob6eHHOCTH
aToOMOB pacnpeneneHns afIeKTPOHOB MO opbuTansiM B aTOMax 3fIEMEHTOB NEPBbIX YEeTbIPEX NEPUOIOB.
XUMUYECKNX ONEKTPOHHAas KOHurypaumst atoMoB. OCHOBHbIE XMUMUYECKUE 3aKOHbI.
SIEMEHTOB MNMpaktnyeckana pa6ota Ne1 «OCHOBHble KONMMYECTBEHHble 3aKOHbl B XUMUU U
pacyeTbl N0 YPaBHEHUSAM XMMUUYECKUX peaKLny.

OTHOCuTENbHbIE aTOMHas W MonekynsipHas maccbl. MonspHas macca. KonwmyecTtBo

BewlectBa. MaccoBass pgonsi BewecTtBa. 3akoH ABoragpo. MonsipHbii o6bem rasos. 1

OTHocuTenbHaa nNMOTHOCTb ra3oB. PacyeTbl NO ypaBHEHUSIM XUMUYECKMX peakumm C

NCNonb30BaHMEM MacCOBOM [ONM BewecTtBa, obbema (HOpManbHblE YCNOBUSA) rasos,

KONM4eCTBa BELLECTBA.
Tema 1.2. CopepxaHue yue6HOro Matepuana 2 OK 01
Mepuogunyeckunin OK 02
3aKOH U 2. MpakTtnyeckasa pabora Ne2. «M3yyeHne nepmoanYecKMX 3aKOHOMEPHOCTEN U UX MK 2.1
Mepuroanyeckasn B3aMMOCBSI3M CO CTPOEHMEM aTOMOBY. MK 5.1
cuctema Mepuoamnyeckas cnctema xmmmyeckmnx anemenToB .. Mengeneea. CBA3b NeprMoanYeCcKoro
XUMUNYECKNX 3akoHa W [leprnogMyeckon CUCTEMbI XUMWYECKUX 3NEMEHTOB C COBPEMEHHOW Teopuen
31IEMEHTOB CTPOEHMs aTOMOB. 3aKOHOMEPHOCTM WU3MEHEHUS] CBOWCTB XMMWYECKUX INIEMEHTOB, 2
a. v. obpasyemblXx UMM MPOCTbIX U CrOXHbLIX BELLECTB MO rpynnam u nepuogam [lepuoanyeckon
MeHpoeneesa, CUCTEMbI. 3Ha4yeHVe nepuoaudecKkoro 3akoHa W CUCTEMbl XMMWUYECKMX anemeHToB [.U.
NX CBA3b C MeHgeneesa B pa3BuUTUN HayKu.
COBPEMEHHOM
Teopunen
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CTPOEHUs

aToMOB
Tema 1.3. CogaepxaHue yue6Horo matepmana OK 01
CtpoeHve 3. CtpoeHume BellecTBa U Npupoga XMMUYECKON CBA3MU.
BellecTBa CTtpoeHne BewlectBa. Xummdeckass CBA3b. Buabl xumumyeckon cBs3M  (koBaneHTHas
n npupoaa HenonsgpHas u NonsipHas, MoOHHas, MeTannuyeckas). MexaHuaMmbl 06pa3oBaHNA KOBaNeHTHOW
XMMUYECKOM XUMUYECKON CBA3N (OBMEHHbBIN U OOHOPHO-aKLENTOPHbIN). BogopoaHasa cBA3b. BaneHTHOCTb.
CBSA3N. AnekTpooTpuuatesibHocTb. CTeneHb oKMCNeHNa. IoHbI: KaTUOHbI U @HNOHBI.
MHoroo6pasve MNpakTnyeckasn pabota Ne3. «CTpoeHue BelwecTBa n Npupoaa XMMUYECKON CBA3UY.
BELLleCTB [eMOHCTpaumss Moaenen KpuUCTanimnyecknx peLlleTok: MOHHOW (Xnopug HaTtpusi), aTOMHOM
(rpaduT 1 anmas), MonekynspHon (yrinekucneln ras, nog), Metannamyeckon (HaTpumn, MarHun,
mMeab). PelleHne npakTudeckux 3agaHum Ha COCTaBfiEHME 3NEKTPOHHO-rpaduyeckmx hopmyn
aneMeHToB 1—4 nepuoos.
Tema 1.4. CopepxaHue y4ye6Horo marepmana OK 01
Knaccudukauums, 4. Knaccudukaums, 1 HOMeHKNnaTypa HeopraHU4ecKux BellecTB. OK 02
1 HoMeHknaTypa |Knaccudukauma HeopraHumyeckMx BellecTB. HomeHknatypa HeopraHm4yeckMx BeLLeCcTB
HeopraHuyeckux |(OKCWABI, TMAPOKCUABI, KUCMOTbI, comnw). BelliecTBa MONEKynsipHOro U HEMOIeKynsipHOro
BELLECTB CTpoeHus. ArperatHble COCTOSIHMSA BewectBa. Kpuctannuyeckne M amopdpHble BellecTBa.
3aKkoH MOCTOAHCTBA COCTaBa BellecTBa. Twunbl KPUCTaNNMYECKUX peLlleTok (aToMHas,
MOMEKynspHasi, WOHHada, MeTannuyeckas). 3aBMCUMMOCTb CBOWCTBa BewecTB OT Tuna
KpUCTaninyeckom peLleTKN.
MpakTnyeckasa pabota Ne4. «kHomeHknaTypa HeopraHM4eCKuUxX BeLecTBY.
PeweHne npaktnyeckux 3agaHuMiM nNo Knaccudukauun, HOMEHKNaType W  XMMWUYECKUM
dopMynamM HeopraHMYecKMx BELLECTB PasfiIMYHbIX KIaccoB (yrapHbI ras, Yrrekucrbin ras,
aMMunak, raleHas Mu3BeCTb, HerawleHass W3BeCTb, NUTbEBas coda W Apyrux): HasBaHUsA
BellectB no mexayHapogHon (MKOMAK) wnu TpmBmanbHOWM HOMEHKNAType M CocTaBrfieHune
dopMyrnbl  XMMUYECKMX BeLlecTB, onpeaeneHne npuHagnexHoctn K knaccy. [louck
MHOPMaUUM N0  Ha3BaHUAM, UAEHTUdUKaTopaM, CTPYKTYpHbIM dopmynam. AHanms
XUMUYECKOW WH(popMauun, nonydyaemMom U3 pasHbiX MCTOYHUKOB (CPeAcTB  MacCOBOM
MHpopMauun, cetb MHTEpHET 1 apyrue).
Tema 1.5. CopgepxaHue y4yebHOro matepumana OK 01
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Tunbl

5. Tunbl XMMUYECKUX peakLuumn

XUMUYECKNX Xnmunyeckas peakuusi. Knaccudukaumsa XMMUYECKMX peakuuMi B HeOpraHm4eckom u
peakuui OpraHM4yeckon XMMmn. 3akoHbl COXPaHEHUS MAcCCbl BELLECTBA, COXPaAHEHUSI U MpeBpaLleHus
SHeprum npu  xumMmyecknx  peakumsax. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu
(ypaBHeHuUS OKNCNEHUA-BOCCTAHOBMNEHUS, CTeNeHb  OKUCMEHUS, OoKMCnuTEenb n
BOCCTAHOBUTETb, OKUCNUTENbHO-BOCCTAHOBUTESTbHbIE peakuum B npupoae,
NPON3BOACTBEHHbLIX NPOLECCaX W XKNU3HEAEATENBHOCTM OPraHn3mMoB).
Tema 1.6. OcHoOBHOe copepxaHue OK 01
CkopocTb 6. CKOPOCTb XMMUYECKMX peaKLuui. OK 02
XUMUYECKNX CKopoCTb peakumn, ee 3aBUCMMOCTb OT pasnuuHbiX (QaKTOpPOB: MNPUPOAbLI pearupyroLmnx MK 2.1
peakLuil. BELLIECTB, KOHLEHTpaumMm pearnpylolimx BeLLecTB, TemnepaTypbl M Mrowagn peakumoHHOM MK 5.1
XUMUYeckoe noBepxHOCTU. TennoBble 3pdeEKTbI XMMNYECKNX peakUMi: 3K30- N SHAOTEPMUYECKMNE peakLnu.
DABHOBECUE O6paTtumble peakuun. XumMmyeckoe paBHoBecue. PakTopbl, BAUSAIOWIME HA COCTOSIHME
XUMUYECKOro paBHOBECUSI (KOHLEHTpaUus peareHTOB WU NPOAYKTOB peakuuu, OaBlieHue,
Temnepatypa). MNpuHumn Jle WaTense.
MpakTnyeckaa paborta Ne5. «BnusHue pasnuyHbiX aKTOPOB Ha CKOPOCTb
XUMUYECKOWN peaKkumumny.
PelweHne npakTUKO-OPUEHTUPOBAHHbLIX 3adaHU Ha aHanu3 ¢akTopoB, BMUSAKOLINX Ha
N3MEHEHNE CKOPOCTU XUMUYECKOWN peakumn. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakumm oT
NPUCYTCTBUS KaTanuM3aTopa Ha MpuMMeEpe pasfioKeHUs MepokcMaa BoOopoda C MOMOLLBH
ANOKCMaa MapraHua W katanasbl. PelueHne npakTuKo-OPUEHTUMPOBAHHbLIX 3adaHuin Ha
npumMmeHeHne npuHuuna Jle-lLlatenbe Ana HaxoXaeHus HanpaBneHUs CMELLIEHNS paBHOBECUS
XUMUYECKON peakumm Wn aHanu3 (akTopoB, BNUSKOWMX HA CMELLEHNE XUMUYECKOro
paBHOBECUS]
Tema 1.7. CopepxxaHue y4ebHOro matepuana OK 01
PacTBopbl, 7. PacTtBOpbI, TeOpUSA INIEKTPONTUTUYECKON ANCCOLNaALMU U NOHHbIN OOMEH. OK 02
Teopus PactBopbl. Buabl pacTBOpOB MO COAEP)KaHUK PacTBOPEHHOro BellecTBa. PacTBOpMMOCTb. OK 04
3MEKTPONUTUYECK lMoHATMe o gucnepcHbix cuctemax. VCTUHHbIE u KonnowmgHble pacTtBopbl. MaccoBasi gons OK 07
ol ancCoLMaLMM Bewectsa B pacTtBope. [loHATMe 0O BogopogHoM nokaszaTtene (pH) pactBopa. K 2.1
g onekTponutuyeckaa guccoumaums. CunbHble M cnabble 3NeKTPonuTbl, HE3NEKTPONUTLI.
N NOHHLIN OOMEH MK 5.1

Peakumu noHHoro o6meHa.

8. NabopaTopHasa pa6ota Ne1 «[lpuroToBneHne pacTBoOpoOB».

[MpuroToBneHMe pacTBOpOB 3aJaHHOW MacCOBOW [ONen pacTBOPEHHOro BeLlecTBa,
NpOBEAEHNE peakuMi WOHHOro obMeHa, onpeferneHve cpegbl pacTBOPOB BELECTB C
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NMOMOLLLIO YHMBEpCanbHOro MHAUKaTopa (Kucnasi, HeuTpanbHasi, WenodHas). 3agaHus Ha
COCTaBIIEHNE WOHHbIX peakuui. PelueHne npakTUKO-OPUEHTUPOBAHHBLIX pacYeTHbIX 3adaHui
Ha pacTBOpPbI, NCMONb3yeMble B GbITOBOV U NPON3BOACTBEHHON AEATENbHOCTM YerloBeka.

Pasgen 2. HeopraHnyeckasa xmmus

10

Tema 2.1.
dusmko-
XUMUYeCKMe
cBOMCTBA
HEeopraHM4Yeckmnx
BELlEeCTB

CopepxxaHue y4yebHOro matepumana

9. MeTannsol.
MonoxeHne meTtannos B lNepnognyeckon cucteme Xmmmyeckmx anemeHToB. OcobeHHOCTH
CTPOEHUSA 3NEKTPOHHBIX 0b6ono4vek atomoB metannoB. Obwue dursmyeckme CBONCTBa
MeTannoB. Cnnaebl METANOB. DNEKTPOXUMUYECKU pA HAaNpPsKeHU MeTansos.
XMMYeckne CBONCTBA BaXXHENLLMX METaNoB (HAaTPUN, Kanun, KanbLunin, MarH1in, antoMUHUNA,
LUMHK, XPOM, Xerne3o, Meab) U ux coegmHeHuin. Obwme cnocobbl NonyyeHnsa MeTansos.
MpumeHeHne MeTannoB B ObITY U TEXHUKE.

10. HemeTannsbl.
MonoxeHne HemeTannoB B [lepnogmnyeckon CcuUCTEME XUMMYECKUX anemeHTos [.W.
MeHgeneeBa u o0cobeHHOCTM CTpoeHusi aToMoB. Pusmyeckme CBOWCTBA HeMeTanmnos.
Annotponua HemeTannoB (Ha npuMmepe Kucnopoda, cepbl, docdopa wu yrnepoaa).
XnMmyeckme CBOWCTBA M NPUMEHEHWE BaXHEWLIMX HemeTansnoB (ranoreHoB, cepbl, a3oTa,
docdopa, yrnepoga u KpEMHUSA) U UX COEANHEHUIN (OKCMAOB, KUCNOPOACOAEPKALUNX KUCMOT,
BOOOPOAHbLIX cOeaANHEHUI). [TpUMEHEHNE BaXXHENLLNX HEMETAOB U UX COEAUHEHU.

11.XuMmnyeckne cBOMCTBA OCHOBHbIX KITaCCOB HEOPraHUYeCKUX.
leHeTnYeckas CBSA3b HEOPraHUMYecKUX BeLLeCTB, NMpUHaanexawux K pasnuyHbiM Kraccam.
3aKOHOMEPHOCTU B W3MEHEHMM CBOMWCTB MPOCTbIX BELLECTB, BOAOPOAHbLIX COEAUHEHUN,
BbICLUMX OKCUAOB U M'MAPOKCUOOB.

12.MpakTtnyeckaa padborta Ne6. «DU3NKO-XUMUYECKMEe CBOUCTBA HEOpPraHU4YeCKUX
BelleCcTB».

CocTaBneHne ypaBHEHUN XUMWYECKMX peakuMi C  yyacTUEM MPOCTbIX W CHOXHbIX
HeopraHM4yeckMx BeLlecTB: MeTaslyioB WU HeMeTasrroB; OKCUOOB MeTasrifioB, HeMeTansroB W
aMOTEPHbIX ANIEMEHTOB; HEOPraHNYECKMX KUCIIOT, OCHOBAHUN U aM(POTEPHbIX MAPOKCNO0B;
HeopraHM4YecKux Comnemn, XxapakTepusyrLmx Nx CBOMNCTBa.
PacuyéTtbl macchl BewecTBa unn obbEMa rasoB No U3BECTHOMY KOMMYECTBY BELLLECTBA, Macce
nnn ob6bEMY OOHOMO M3 y4acTBYKOLIMX B peakuuMm BewecTB, pacy€Tbl Maccbl (06béma,
KOnuyecTBa BellecTBa) NPOAYKTOB peakuumn, ecnu OofgHO U3 BewecTB UMeeT NpUMeEcCH.
PelweHne npakTUKO-OPUEHTUPOBAHHLIX 3adaHuMM Ha CBOWCTBA, COCTaB, MOSlydEHNE WU
Ge3onacHoe UCMNONb30BaHWE  BaXXHEWLUMX HEOpPraHM4yecknx BewectB B OblTy #

OK 01
OK 02
OK 04
MK 2.1
MK 5.1
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n pO(*)eCCI/IOHaJ'IbHOIz OeATeSIbHOCTU YeJloBeKa.

Tema 2.2. CopepxxaHue yye6Horo matepmana 2 OK 01
WNneHTndoukaums 13. TabopaTtopHana pa6oTta Ne2 «MaeHTUhUKaLUA HeOpPraHNYEeCKUX BeLecTB. OK 02
HEOPraHU4ecKknX | PelueHne akcnepuMMeHTanbHbIX 3a4a4 Mo XMMUYECKUM CBOWCTBaAM MeTasnsoB U HeMeTanmnos, OK 04
BellecTs Mo pacrnosHaBaHWIO M NOMNyYeHU0 COeAUHEHUN MEeTannoB U HeMeTansnoB (B3aMMoaencTene

rmapokcuga  anMWHUS € pacTBopamMu  KMCAOT M wenoyen,). WaeHtudukaumua 2

HeopraHN4YecKknx BELECTB C UCMOMb30BaHNEM NX (PU3NKO-XMMUYECKNX CBOMNCTB, XapaKTEePHbIX

KayeCTBEHHbIX peakumi. KayecTBeHHble peakumm Ha cynbdat-, kapboHaT- 1 Xnopua-aH1oHbI,

Ha KaTUOHbI METasNIOB U KATUOH aMMOHUSI.
KoHTponbHas 14. KoHTponbHaa pabota Ne 1-2 CtpoeHue BewecTtBa U XUMUYECKUE peaKkUuMu. 5
pa6ota Ne 1-2 |CBoncTBa HeopraHM4eCcKMxX BelwlecTB (1o paszaeny 1, 2)
Paspen 3. TeopeTnyeckue oCHOBbI OPraHM4YeCKoON XMMUU 4
Tema 3.1. CopepxxaHue y4yebHOro matepumana 4 OK 01
Knaccudmkaums, 15. Knaccudmkauma, ctpoeHne 1 HOMeHKNaTypa opraHM4ecKux BelecTB.
CTpOEHMe 1 lMpeoMeT OpraHU4eckom XMMUM: €€ BO3HUKHOBEHME, Pa3BUTME W 3HAYEHME B nory4eHuu
HoMeHknaTypa |HOBbIX BELIECTB W MaTepuanos. Teopusa CTpOeHUst oOpraHnyeckux coeanHeHnn A.M.
———— ByTtnepoBa, €€ OCHOBHble NONOXeHUA. CTPYKTypHble (QOPMYIibl OPraHWYECKMX BELLECTB. 5

Fomornorus, nsomepmsa. XmMmmnyeckasi CBs3b B OpraHMYeCcKnx CoeAmMHEeHUsX: KpaTHble CBSA3N, O-
BELLECTB n Tr-cBsian. [peacTaBneHne O knaccudukaLMn OpraHuMyeckux BellecTB. HomenknaTypa

OpraHN4yecKnx CoeanHeHU (cuctemaTmyeckasl) W TpuBMANbHbIE Ha3BaHUSA BaXKHEMLUUX

NpeACcTaBUTENEN KITACCOB OPraHNYeCKUX BELLECTB.

16. MNMpakTnyeckasa pabora Ne7 «<HomeHknaTypa opraHU4eCKMX BeLLEeCTBY.

OsHakomneHve c obpasuamu OpraHUYecKMx BeLLeCTB M MaTepuanamum Ha WX OCHOBE,

MOLENMpPOBaHME  MOMNEKy/l  OpraHMYeckux  BellecTB, HabnwogeHne wn  onucaHue

AEMOHCTPALMOHHbIX OMbITOB MO MNPEBPALLEHNIO OPraHMYECKMX BeLecTB MNpU HarpeBaHuu

(nnaeneHue, obyrnmueBaHne n ropeHune). CocrtaBneHne MOSMHbIX U COKPALLEHHbIX CTPYKTYPHbIX 2

POpMyn OpraHMYecKMx BeLWeCTB OTAEeSNbHbIX KNacCoB, WCMNOMb3ys WX Ha3BaHUA Mo

CMCTEMATUYECKOM M TpUBMANbHOW HOMEHKNaType (3TWUNEeH, aueTuneH, rmuuepuH, deHon,

dopmanbgerug, yKkCycHast kucnota, rmuumH). PacyeTbl npocTtenwwen opMysbl OpraHUuyYeckon

MOSEKYIbl, UCXOAS N3 AIeMEHTHOro coctana (B %)
Pazgen 4. YrneBogopoabl 10
Tema 4.1. | CopepxaHue yyebHoro matepmuana 8 OK 01
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Yrnesogopoabl U
UX NPUPOaHbIE
NCTOYHUKN

17. NMpepenbHbIe yrneBoaopoAbl (ankaHbl).
MpepenbHble yrneBogopoAbl (ankaHbl): COCTaB M CTPOEHue, romosiorndecknn psg. Metan m
9TaH: COCTaB, CTpOeHue, (pu3nmyeckme u XUMUYECKMe CBOWCTBa (peakuum 3aMeLleHust U
ropeHust), Nnony4eHne n NpMMeHeHue.

18. HenpeaenbHble yrneBoaopoAabl (ankeHbl, ankagueHbl).
ArnKeHbl: COCTaB U CTPOEHUE, TOMOSIOTNMYECKUIA psd. ITUNEH U NPOMNUIEH: COCTaB, CTPOEHMe,
du3myeckme ”n XMMWUYECKME CBOWCTBA (peakumm rmapuvpoBaHus, ranoreHMpoBaHus,
rmopartaumnmn, OKUCINEeHUs N NoNMMepusaumm) nonyvYeHne n NpUMeHeHune.
AnkagueHbl: 6ytagueH-1,3 n metunbytaguneH-1,3, XuMn4eckoe CTpoeHne, CBOMCTBa (peakums
nonumepusaummn), NpUMeHeHue (Ans CcuHTe3a NPUPOOHOr0 M CUHTETUYECKOro Kaydyka WU
pPEe3uHbI).

19. HenpepenbHble yrneBogopoabl (ankuHbl).
AnKWHbI: cOCTaB W OCOBEHHOCTM CTPOEHUS, roMonorndeckun psg. AueTuneH: CcocTas,
XUMUYECKOE CTpPOEHMe, (PU3nMyeckne Uu XuUMHUYEeCcKne CBOWCTBA (peakuun rMapupoBaHus,
ranoreHMpoBaHus, rugpatauunm  ropeHus), nosiyyeHne Uu  NpuMeHeHne  (MCTOYHMK
BbICOKOTEMMEPATYPHOIO NSIaMeHn Ansg CBapku U pesku MeTassoB).

20. Apomatuyeckue yrnesogopoabl (apeHbl). [lpupoaHble  UCTOYHUKM
yrneBonopoaos.
BeH3on u ToOnyon: cocTtaB, CTPOEHWe, (uandeckne u XMMUYEcKMe CBOMCTBA (peakuuu
ranoreHMpoBaHUSA 1 HUTPOBAHWS), NOMyYeHNe N NpuMeHeHne. TOKCUMYHOCTb apeHoB (BNnaHue
OeH3ona Ha opraHu3aMm 4ernoseka). [eHeTuyeckass CBA3b Mexgy yrnesogopodamu,
NpyHaaneXxawmnmMm K pasnnyHbiM Knaccam.
MpupogHble NCTOYHUKN YyrineBoaopoaoB. MpupoaHbI ra3 u nonyTHble HePTAHbIE ra3bl. HedTb
n eé npoucxoxageHne. Cnocobbl nepepaboTkm HedTU: NeperoHka, KPEKUHr (TEPMUYECKUN,
Katanutuyecku), nuponua. [pogykTtel nepepaboTkm HedpTW, WX NPUMEHEHNE B
NPOMBILLNIEHHOCTU U B BbITY. KaMeHHbIN yronb 1 NpoayKkTbl ero nepepaboTku.

OK 02
OK 04
MK 2.1
MK 5.1

Tema 4.2.
dusmko-
XUMUYeckme
cBOMCTBaA
yrnesogopoaos

CopepxaHue y4yebHOro matepumana

21. NabopartopHas paboTta Ne3 «CBoncrTBa yrneBogopoaoBy.
TpuBmanbHasa 1 MexagyHapoaHasi HOMeHKNnaTypa, XMMUYeckne CBOMCTBA, CNOcobbl Nony4YyeHus
yrnesogopoaoB. onyyeHne atuneHa n usyyeHme ero cBoucts. MogenvpoBaHue MOMEKyn u
XMMWYECKMX NPEBPALLEHNA YyrNeBogopPOa0B W ranoreHonpon3BogHbIX.

OK 02
OK 04

Pasgen 5. Kucnopogocopgepxaiime opraHn4eckue coeguHeHns

14

OK 01
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Tema 5.1.
CnupTbl. PeHon

CopepxaHue y4yebHOro matepumana

22. CnupTbl
MpegenbHble OOHOATOMHbIE CNMPTbl (METaHOM WM 3TaHOM):. CTPOoeHue, du3nveckme Wu
XUMUYECKME CBOWCTBA (peakuumn C akTUBHbIMK MeTannamMmm, raroreHoBogopoAamMu, ropeHune),
npumeHeHne. BogopoaHble CBA3N Mexay Moriekynamu cnuptoB. Pusmonorndeckoe gencrsmne
MeTaHomna 1 3TaHosia Ha OpraHn3m YeroBeka.
MHoroaToMHble CnNUPTbl (STUNEHTIMKONb U MULEPUH): CTPOEeHME, PU3NYECKME N XUMUYECKNE
CBOMCTBa (B3aMMOLENCTBME CO LUESIOMHbIMM MeTannamMu, KayecTBEeHHas peakuus Ha
MHOroaTOMHbIe CnUpPThl). Pusnonorndeckoe AenUCTBME Ha opraHu3m yernoseka. [pnmeHeHue
rMULEepuHa 1 3TUNEHITINKONS.
®eHon. CtpoeHne Monekyrnbl, U3NYECKNE U XUMUYECKMEe CcBoWCTBa beHona. TOKCUYHOCTb
deHona, ero ou3nonorn4eckoe encTeme Ha opraHnam vyenoseka. [pumeHeHne peHona.

OK 07

Tema 5.2.
Anbaernasbl.
KapboHoBbie
KNCIOTbI.
CrnoxHble agoumpbl

CopepxaHue y4yeb6HOro matepumana

23. Anbgernabl U KETOHbI
Anbgernabl U KETOHbI (dhopmManbaerva, auetanbaerns, aueToH): CTpoeHue, dusndeckne um
XUMUYECKNe CBOMCTBaA (peakuuu OKUCHEHUA U BOCCTAHOBIIEHWUSA, KadeCTBEHHble peakumn),
noslydeHne n NpuMeHeHue.

24. Kap6oHoBble Kucnotbl. XKupbil.

OpHoocHOBHbIE npefenbHble KapbOHOBbLIE KUCIOTbl (MypaBbUHAasi M YKCYCHasi KUCIOThI):
CTPOEeHMe, u3nYeckne u XuMmyeckne cBomcTBa (OOLiMe CBOMCTBA KUCIOT, peakuus
aTepudukaumm), nonyyeHme wu npumeHeHme. CTeapuHOBasi M ONEUHOBAs KUCIOTbl Kak
npeacTaBUTENN BbICLUMX KapOOHOBbLIX KMCMOT. Mbifia Kak conn BbICLLUMX KapOOHOBbLIX KUCHOT,
X MOloLLlee AENCTBUE.

CnoxHble achmpbl Kak Npon3BoaHble KapOOHOBbLIX KMCMNOT. MMApOoNn3 CloXHbIX 3upoB. Kupbi.
"'maponns xupos. NpuMeHeHne XUpoB. bronornyeckas posnb XUPOB.

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoabl

CopepxaHue y4yebHOro matepumana

25. YrneBoAabl: MOHOCaxapuabl
YrneBogbl: CoCTaB, Knaccudukauma yrnesofoB (MOHO-, AM- U nonucaxapuipl). [Mokosa —
NPOCTENLLMIA MOHOCaxapua: 0COOEHHOCTN CTPOEHUS MONeKynbl, (U3NYECKNEe N XUMUYECKUE
CBOWCTBa [NOKO3bl (B3ammogenctene c rugpokcnagom meam (ll), okucneHne ammuayHbiM
pacTBopoM okcupga cepebpa (), BoccTaHoBreHue, OpoXXeHue T[IKO3bl), HaxoXOeHue B
npupoae, NpPUMEHEeHWe [MKo3bl, Buonornyeckass ponb B XU3HEAEATENbHOCTU OpraHu3Ma
yenoBeka. PoTocnmHTE3. PPYKTO3a Kak N30MEP MHOKO3bI.

26. YrneBoabl: Aucaxapuabl, nonucaxapuabl

OK 01
OK 02
OK 04
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Caxaposa — npefcraBuTenb gucaxapvioB, rmaponn3 caxaposbl, HaxoXgeHue B npupoae u
NpUMeHeHue.

Monucaxapuabl: Kpaxman n uennnosa Kak npupogHsie nonmmepsl. CTpoeHne kpaxmana u
uennonosbl, uU3NYeckMe n XuUMUYeckue CBOMCTBA Kpaxmana (rmgponivi, KavecTBeHHas
peakuus ¢ nogom).

Tema 5.4. CopnepxaHue yue6Horo Matepmana OK 01
dun3mko- 27. Mpaktnyeckaa pab6ota Ne8. «HomeHknaTypa KucnopopgocogepXawmx OK 02
Xmndeckne OpraHM4YecKMXx coeAUHEHUMN». OK 04
cBonCTBa TpuvBranbHasa u MexayHapoaHas HOMEHKNaTypa, XMMUYeCcKue CBOWCTBA, CNOCO0ObI NonyyYeHus
KNCIOPOAOCOAED |cnnptoB 1 heHonoB, kKapbOHOBLIX KUCMOT U 3¢hMpoB, anbaerMaoB U keToHoB. CocTaBneHue
Kalux CXEM peakuui (B TOM Yucrie no nNpeanoXeHHbIM Lenoykam npeBpaLLeHnin), xapakTepuayoLmx
OpraHuvecknx XUMWYECKNE CBOMCTBA KNCOPOAocoaepKalmMx opraHn4ecknx COeaNHEHUN.
CoeanHeHnm 28. nMpaktnueckas pa6ota Ne9. «Xumuyeckme wu u3nyeckme CBONCTBA

KMcrnopopocogepXawmx opraHu4eCKux coequHEHUN».

MpoBeneHve, HabnogeHWe U onucaHve OEeMOHCTPALMOHHbLIX OMbITOB: FOPEHMEe CnUPTOB,

Ka4YeCTBEHHbIE peaKkuMM OOHOATOMHbIX CNUPTOB (OKUCHEHWe 3TaHona okcuagom meaum (l)),

MHOroaTOMHbIX CNMPTOB (B3auMoAencTBMe rnuuepuHa ¢ rugpokeugom meau (1)), anbaermaos

(okMcneHMe ammuadHbIM pacTBOpoM okcuaa cepebpa(l) u  rmgpokengom  meam  (lN),

B3anMOAENCTBME KpaxmMana C MOAO0M), M3yYeHNe CBOWCTB pacTBOpa YKCYCHOW KUCIOTHI.
Pasgen 6. AsoTcoaepxallume opraHMyeckme coeguHeHuUs OK 01
Tema 6.1. CopaepxaHue yuye6HOro matepuana OK 02
AMUHBI. 29. AMUHBI. AMUHOKMCNOTBLI. Benku OK 04
éMMHOKWCﬂOTb'- AMVHBI: METUIAMMH — NPOCTENLLMI NpeAcTaBUTENb aMUHOB: COCTaB, XMMUYECKOE CTPOEHME,

enku

dm3nyeckme n XuMmmyeckme CBOMUCTBa, HaxoxaeHne B Npupoae.

AMUNHOKUCIOTbI KaK aM(OTepPHblE OpraHMyeckne coeunHeHusi. Pusndeckne n XMMmnyeckme
CBOMCTBA aMMHOKUCIIOT (Ha npumepe rnuumHa). buonornyeckoe 3HadeHme aMMHOKUCIIOT.
MNenTtnabl.

Benku kak npupoaHble nonumepsl. MNepBuyHas, BTopnyHas U TpeTudHasa cTpykTypa 6enkos.
Xnmmyeckme cBoncTea OenkoB: rmaponms, geHaTypauusi, Ka4eCTBEHHbIE peakumm Ha 6enku.

30. MNpakTtnyeckaa pabota Ne10. «CBomcTBa asotocogepXxawmx OpraHM4YecKux
coeAHEeHUN».
dusnyeckne u XuUMMYECKMe CBOWCTBA aMUHOB (peakuuMuM C KUACIIOTaMu U TOPEeHust) U
aMWHOKUCNOT (Ha npumepe rnuumHa). HabnogeHve n onMcaHue OEeMOHCTPALUNOHHbIX
ONbITOB: AeHaTypauuns 6enkoB Npu HarpeBaHUK, UBETHbIE peakunn 6eNKoB.
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Paspen 7. BbicokomoneKkynsipHble coeAuHEeHUA OK 01
Tema 7.1. 31. Npaktnyeckas pab6ota Ne11. «CuHTe3, aHanuM3 U Knaccudukaums OK 02
MnacTtmaccel. BbICOKOMONEKYNSPHbIX COeAUHEHUINY. OK 04
Kayuykn. OCHOBHblE MOHATUA XUMWUW BbICOKOMOJSIEKYIISAPHbLIX COEAUHEHUW: MOHOMEp, Monnmep, OK 07
BonokHa CTPYKTYPHOE 3BEHO, CTeNneHb nonumepusaunn, cpeHsas mMonekynspHas macca. OCHOBHble MK 2.1
MeTOAbl  CUHTE3a  BbICOKOMOMEKYNSPHbIX  COEAUHEeHUM  —  nonMMmepusaums U MK 5.1
nonukoHaeHcauusa. O3HakomsieHne ¢ obpasuamm NPUPOOHLIX U UCKYCCTBEHHbLIX BOSIOKOH,
nnacTmMacc, KayyykoB: nfiactmaccbl (NOnMaTUIIEH, MONUNPONUIIEH, MNOSIMBUHUNXITOPUA,
NONMCTUPON); HaTypanbHbIN U CUHTETMYECKNE Kayyykn (ByTagmeHoBbIW, XNTOPOMNPEHOBLIN Y
N30MNPEHOBbLIN); BOSIOKHA (HaTyparibHble (XMOMOoK, LWepPCTb, WENK), UICKYCCTBEHHbIe (aueTaTHoe
BOJTIOKHO, BUCKO3a), CUHTETUYECKMNE (KanpoH 1 NnaBcaH).
KoHTponbHas 32. KoHTponbHasa pabota 3 CTpykTypa M CBOMCTBa OpraHM4Yeckux BewecTB (Mo
pa6oTta 3 pasgenam 3-7)
MpodeccnoHanLHO opueHTUpPOBaHHOE codepXaHue (coaepXXaHue npuknagHoro moayns)3
Pasgen 8. Xumus B ObITY U NPpON3BOACTBEHHOU AEeATENIbLHOCTU YeroBeKa
33. XuMunyeckue TexHosnorum B noBcegHeBHOMN U NnpodeccnoHarnbLHomn OK 01
Tema 8.1. OeATeNnbHOCTU YyenoBeka ) OK 02
XUMUYECKHE MpaBuna akonornyeckn uenecoobpasHoro noBeaeHNs B v6bITy M TPy[OBOW AEATENbHOCTM B OK 04
TEXHOMOMMMN LieNsiX  COXpaHeHMA CBOEro 3A40pOBbA W OKpyXalolwen MPUPOAHOM Cpedbl, OMacHOCTb OK 07
.| BO3OENCTBUA HaA XKMBble OpraHmambl OpPraHWYeckMx BeLeCTB OTAEeSbHbIX KIlaccoB
B MOBCEOHEBHOM MK 2.1
" (yrmesogopoabl, cnupTbl, (PeHonbl, XnopopraHuyeckue nNpou3BOAHbIe, anbaervabl U ap.), K 5 1

npodeccunoHanb
HOW
AeaTeribHoCTU
YyenoBeka

nokasartenb npegensHO A0NYCTUMOMN KOHLIEHTPALUUKU MU ero UCMNoSib30BaHMe.

Ponb xumun B obecneyeHnm 3KOMOrm4yecKkom, 3HepreTMyeckon u nuwieson 6esonacHoCTw,
pasBUTUN  MEAWMUUHbI, CO34aHWW HOBbIX MaTepuanosB (B 3aBUCMMOCTM OT BuAa
npodeccnoHanbHOM AEATENbHOCTM), HOBbLIX WCTOYHMKOB SHEPrun (anbTepHaTMBHbIE
NCTOYHUKWN SHEPTUN).

XnumMmnsa 1 300poBbe Yenoseka. [ToHATUE 0 HayYHbIX MeTo4ax NO3HAHUS BELLECTB U

3 B pamkax uyacoB ITOC Moryt ObITh NpOBEJEHbI MHTETPMPOBAHHBIE 3AHATHS C YYETOM COJEPKATENbHBIX MEXIIPEIMETHBIX CBA3eH MO JBYM M Oolee 00LIE0OPa3oBaTENLHBIM

JIHACHUILIAHAM:

®duznka: Matepus, 3HEprus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, NOH, U30TOII, PaJHOaKTHBHOCTb, MOJIEKYJIa, SHEPTETUYECKHH yPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (pU3NUeCcKUe BEIIMUMHBI U €IUHULIBI UX U3MEPEHUSI, CKOPOCTb.
Buonorus: kinerka, opraHusM, Omocdepa, sKocucTema, OOMEH BEIECTB B OpraHu3Me, (OTOCHHTE3, MaKpO- M MHUKpPOIJIEMEHTHI, BUTAMHHBI, OMOJIOTMYECKH AKTHBHBIC BEIECTBA
(Oenkn, yrieBombl, KUPbL, PEPMEHTHI).

I'eorpadus: MuUHEpalbl, TOPHBIE TIOPOJIbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.
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Xnmundecknx peakumin. MNMpeactaBneHns 06 obLMX Hay4HbIX NPUHLMNAX NPOMbILLIIEHHOMO
Nony4YeHnsi BaxHENLWNX BeLLeCTB (Ha NnpMMepax Npon3BOACTBa aMMuaka, CepHOWM KACMOTHI,
MeTaHona).

XvMuna n 300poBbe 4YenoBeka: npasuna 6e3onacHoro MCNonb3oBaHUS  JFleKapCTBEHHbIX
npenapaTtos, 6bITOBON XMMWUWN B NOBCEAHEBHOW XXU3HW.

34. NpakTnyeckasn padbota Ne12. «[fpumeHeHMe XMMUYECKNX BELLEeCTB N TEXHOJOIMN OK 01
C yyeToM Oyayuwen npocdeccnoHanbHOM AeATeNIbHOCTUY. OK 02
PeweHune kenc-3agay no rTemam: nuLLeBble NPOAYKTbl, OCHOBbI PaUMOHabHOIo NUTaHus, OK 04
BaXHeNLUNe CTPOUTESbHbIE U KOHCTPYKLMOHHbIE MaTepuarnbl, CENIbCKOXO3ANCTBEHHOE 5 OK 07
NpoOn3BOACTBO, Kpackn, CTEKIO, Kepamuka, Matepmansl A9 3NeKTPOHUKWA, HaHOMaTepuarnsl,

TEKCTUIMbHbIE BOMIOKHA, NCTOYHWNKM 3HEPIUU, OpraHnyeckne n MuHepanbHble yaobpeHus, K 4.4
nekapcTBeHHbIE U KOCMEeTUYeckume npenapatbl, ObITOBast XumMusi, maTepuansl U3 MK 4.6
MCKYCCTBEHHbIX M CUHTETUYECKUX BOSTOKOH.

35. NpakTnyeckasn pad6ota Ne13. 3awmTta KeMCoOB. OK 01
3awwmra: MNpencraBneHne pesynbTaToB pPeLUEHNS KENC-3a4ay B opMe MUHU-4OKNaaa OK 02
(monyckaeTcsa ucrnonb3oBaHMe rpaunyecknx U nNpes3eHTaunoHHbIX MaTepumanos) OK 04

2 OK 07
MK 2.1
MK 5.1

36. NpomexyToyHas aTTecTaumus Nno gucumnnuHe (ouddepeHUNpOBaHHbIN 3a4€eT) 2

Bcero 72
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3. YCNoBuUA PEAITUSALUN NPOITPAMMBI
OBLWEOBPA30BATEJIbHON AUCLUUMITUHDI

3.1. TpeboBaHUA K MUHUMaNIbLHOMY MaTepuanbHO-TEXHUYECKOMY
obecrneyeHuto

Ona peanusauun nNporpaMmmbl  OUCUMUNSIMHBL - OOMMKHbI  BbITb
npegycMOTpeHbl  crefylowmne  cneuuanbHble  NOMELLEHUS:  y4ebHbIN
KabUHEeT Xxnmum n/nnu y4ebHon xmmmyeckom nadopatopuu.

O6opynoBaHue y4yebOHOro KabuHeta (HarnsgHble nocobus):
Habopbl LWapOCTEPXKHEBLIX MOAENen MOSeKysn, MOAEeNu KpUcTanian4yecknx
peweTokK, KOSMEKUMN MNPOCTbIX U CIIOXHbIX BewecTB W/Mnu Konnekuuu
NOSIMMEPOB;  KOMMEKUUs ropHbIX MNOPOA4 W MWHepanos, Tabnuua
Mengeneesa, y4yebHble ounbmbl, LM pPOoBbIe ObpasoBaTesibHbIE PeCypChbl.

TexHu4yeckne cpepcrtBa OOYyYEHMA: KOMMbKOTEP C YCTPOUCTBAMMU
BOCNPOM3BEAEHNA 3BYKa, NPUHTEP, MyINbTUMeOMa-NpPoOeKTOp C 3KPaHOM,
MyNbTUMEANNHANA SOCKa, YKa3Ka-npes3eHTep ANs npe3eHTaumnmn.

O6opynoBaHue nabopatopum M paboumx MecTt nabopaTopwuu:
MEH3YPKWN, NUNEeTKN-KanemnbHWUbl, TEepMOMETPbl, MWKPOCKOM,  fynbl,
npegMeTHble U MOKPOBHbIE CTekna, NNaHweTbl NS KanenbHbIX peakuuw,
dunbTpoBanbHas  6ymara, nNpoOMbIBasnkW,  CTEKNAHHble  Npobupkuy,
pe3nHoBble NPOBKK, POHaApPUKKU, HABOp peakTUBOB, CTEKIISAHHbIE NariOYKu,
WTaTMBbl ANs NPOOMPOK; MepHble UMAUHAPbLI, BOPOHKUA CTEKISIHHbIE,
BOPOHKMN aenutenbHble unnuHapudeckue (50-100 mi), CTynKM ¢ NECTUKOM,
dapdopoBble YallukuM, MMHUETbI, (GUNbLTPbI OymaxHble, BaTa, Mapns,
YacoBble CTeKsa, 3MNeKTponnuTKY, nabopaTopHble WTaTuBbl, CMPTOBbIE
ropernku, cnuykn, npubop Ana nonyvyeHna rasosB (Mnn npobupka c
rasooTBogHoOM TpybkoW), gepxatenu Ans npodupok, CKASHKA  Ons
XpaHEeHUs1 peakTUBOB, pa3daTodHble NOTKU; XMMuyeckne ctakanbl (50, 100
n 200 wmn); wnatenun; NUHUETbI; TUremnbHble LWUNUbI; CEKyHOOMEpPHDI
(Tanmepsbl), mepHble Npobupkn (Ha 10-20 mn) n mMepHble konbbl (25, 50,
100 n 200 mn), BogsHaa 6aHa (MNK TepMoCTaT), CTEKNSAHHbIE ManoudKu;
KOHM4eckne konbbl gna TutpoBaHus (50 m 100 mn); vHOUKATOPHbIE
nosiockn anst onpegenexdvs pH v craHgapTHas vHOUKATOpHas LWkKana,;
yHUBepcanbHbI nHgukatop; nunetkn Ha 1, 10, 50 mn (vnun gosaTtopsl Ha 1,
51 10 mn), BropeTkn Onga TUTPOBaHNA, MeguunHckue wnpuvubl Ha 100-150
M, nabopaTtopHble W/Mnn aHanuTudeckne Becbl, pH-MeTpbl, CyLINIbHBIN
wkad, n ap. nabopatopHoe obopyaoBaHue.
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3.2. UuhopmaumoHHoe obecneyeHne peanusaumm nporpaMmmbl

1. Ona peanu3auum  nporpammbl  6ubnmMoTeyHbln  poHA
obpasoBaTenbHOM OpraHu3aunMnm OOMMKEH MMETb nevaTHble  W/vnu
9NEeKTPOHHble  obpasoBaTernbHble W MHMOPMALUMOHHbIE  pPecypchl,
pekoMeHAOoBaHHble M9 UCMonb30BaHMS B obpasoBaTesibHOM npouecce,
He cTapLue 5 neT ¢ MOMEHTa uUs3gaHus.

2. PekomeHOyemble nevyaTHble M3gaHUs NO  peanu3aumm
obLieobpa3oBaTenbHOM  OUCUMMNWHBI NPeaCTaBfeHbl B MeTOAUYECKUX
pekoMeHaaumsix No opraHM3auum obyyeHums.

OCHOBHbI€ UCTOYHUKHU
1. MNabpuensH, O.C. Xumusa. basosbin ypoBeHb. 10 kn.:yyebHuk / O.C.
MabpuensH. - 7-e n3a., ctepeotun. - M.: [ipoda, 2019. - 191 c.: vn.
2. labpuensaH, O.C. Xumuna. 11 knacc. basoBbii ypoBeHb: y4ebHuk /O.C.
[[abpuensH.-8-e-mn3a., ctep. - M.: poda, 2013. — 223 c.: vn.

JononHuTenbHble UCTOYHUKN
1. MabpuensaH, O.C. Xumusa: yyeb. ana ctya. npodp. yy4eb. 3asegeHun /
O.C. NabpwuensH, N.I'. OctpoymoB.— M., 2008. - 336 c.
2. abpuensaH, O.C. Xumua B Tectax, 3agadvax, ynpaxHeHusax: y4yeo.
nocobue ans ctyg. cpeq. npod. y4ebHbix 3aBegeHun /| O.C. MabpuensH,
[.T". JlbicoBa. — M., 2008. - 224 c.
3. Usetkos, Jl. A. OpraHudeckas xumma 10 — 11knacc. y4yeOHUK AOns
obweobpasoBatenbHbix yupexaeHun / J1. A. LiBetkoB. - M.: BJIALOC,
2008. - 271c.
4, Xnmus. 3aavHuK: y4yebHoe nocobwue ans cpenHero
npodeccunoHanbHoro obpasoBanusi / HO. A. Jlebenes [n ap.] ; nog oblien
pegakumnen . H. ®dageesa. — MockBa: UN3patenbctBo Kpant, 2023. —
236 c.

UHTepHeT — pecypcehbl

1. EpoxvH FO.M. Xrmusi: aneKTpoHHbIN y4ebHuk / KO.M. EpoxmH. — M:
Akagemus, 2014.
2. bubnmnoteka Hayy4yHOM W CTyOeHYecKoW WHopMaumm [SNEeKTPOHHbIN

pecypc]. - Pexum poctyna: http:/bibliofond.ru.- (data obpaweHus
20.05.2025).
3. bwuorpacun unsBecTHbIX nogen [ONEeKTPOHHbIN pecypc]. - Pexum

OOCTyna: 9MeKTPOHHbIM  agpec  http://biography.globala.ru/.- (Oata
obpaweHunsa: 25.05.2025).
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4. XypHan «XvMmusi» [ONEKTPOHHbLIM pecypc]. - Pexum gocrtyna:
http://him.1september.ru. .- (JaTta obpaieHuns: 12.05.2025).

5. HayyHaa anekTpoHHas 6mbnuoteka [ONeKTPOHHbIN pecypc]. — Pexum
poctyna:  www.http://www.elibrary.ru/defaultx.asp. - (Jata obpalueHus:
15.06.2025).

6. OdwuuymanbHbin canT MuHucTepcTBa obpasoBaHus u Haykm P
[ONeKTpoHHbIN pecypc]. - Pexunm goctyna: http://www.mon.gov.ru.-([aTa
obpaweHna: 13.04.2025).

7. CnoBapu n aHUMkKnonegun [ONeKTPOHHLIN pecypc]. - Pexum goctyna:
http://percent-sch86.narod.ru.- (daTta obpaiieHus: 25.05.2025).

8. XuMusa B LUKOSIE: - HAYYHO-TEOPETUYECKUA U METOOUYECKUN XKypHar
[OnekTpoHHbIN pecypc]. - Pexum goctyna: http://window.edu.ru.. - (daTta
obpaweHna 13.06.2025).
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4. KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLWEOBPA30BATEJIbHON AUCLUUMITUHDI

KOHTpOrnb ¥ oOueHKa pesynbTatoB OO6y4YeHus1 oOcyllecTBnseTcs
npenogasatenemM B Mpouecce MNpoBeAEHUs MNPaKTUYECKUX 3aHATUA U
nabopaTtopHbix  paboT, TecTupoBaHWA, a TakKe  BbIMOMHEHMS
obyyalowmnmMmca mnHAnBMAYanbHbIX 3af4aHui, MPOEKTOB, WCCeaoBaHUN.
PesynbTaTbl 00y4yeHMs onpedensioT, 4To obyyalowmecs OOSKHbI 3HATb,
NOHMMaTb Y AEMOHCTPUPOBATb MO 3aBEPLUEHUN N3YHEHNS ANCLMMINHDI.

Ona dopmMmpoBaHnda, KOHTPONSA M OLEHKUM pe3ynbTaToB OCBOEHUS
y4yebHON OMCUMNANHBI UCMOMb3YeTCss CUCTEMA OLLEHOYHbLIX MEepPONpUSTUN,
npeacrasnsaoLas cobon KOMMieKkc y4ebHbIX MEPONPUATUN,
cornacoBaHHbIX C pesynbTaTamMmy 0Oy4YyeHUss M CHOPMYNIMPOBAHHBIX C
yyetom ®IOC COO (npegMeTHble pedynbTaThl No agucuunnunHe) n eroc

Cro.

Ne | OKI/TIK Moayn./Paspen/Tem Pe3ynbTat 06y4yeHus Tune oueHqu? X
a MeponpuAaATUn
| | OcHOBHOe coaepXaHue
1 Paspgen 1. PopmynupoBaTtb
TeopeTuyeckue 0a3oBble MOHATUA U
OCHOBbI XUMUU 3aKOHbl XMMUU
1.1 |OK 01 OcHoBHbIE OcHoBHble 1. Tect «CTpoeHne aTomoB
XUMNYECKMNE NOHATUS |KONMMYECTBEHHbIE XUMUYECKUX SIEMEHTOB U
N 3aKOHbI, CTPOEHNE  [3aKOHbI B XMMUN U npupoaa XMMM4eCcKom CBA3N».
aTOMOB XMMWYECKNX |pacyeThbl Mo 2. 3agaym Ha cocTaBrieHne
3NeMEHTOB ypaBHEHNAM XUMNYECKMUX DOPMYI
XUMUYECKMX peakLmi». |OBYXaTOMHbIX COEANHEHWNN
(okcnpgos, cynbduaos,
rmapuaoB m T.n.).
3. 3agaHusa Ha UCnosib30BaHUE
XUMNYECKON CUMBOSINKUN U
Ha3BaHMN coeanHEHUN No
HOMeHKnaType
MeXOyHapoaHOoro cok3sa
TeopeTNn4eCcKon 1 NpuknagHom
XUMUN U TPUBUANbHbIX
Ha3BaHWW ONA COCTaBMNEeHUs
XUMNYECKUX POPMYI
coeVUHEHNN OTAENbHbIX
Knaccos.
1.2 |[OK 01 Mepuogunyeckunin XapakTtepusoBaTb 1. MNMpakTnyeckme 3agaHuns Ha
OK 02 3aKOH U XUMNYECKME INEMEHTbI |YCTaHOBNEHUE CBA3UN MEXAY
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MnK 2.1 MNeprnoagnyeckas B COOTBETCTBUM C UX CTPOEHMEM aTOMOB
MK 5.1 cncTemMa XMMU4eCKNX |nonoxeHnem B XUMUYECKUX 3N1EMEHTOB U
anemeHToB nepuoanyeckom nepuoanyeckuMm 3aMeHeHnem
Al. V. Menpeneesa, CUCTEME XUMUYECKNX  |CBOMCTB XMMUYECKUX
X CBA3L C . anemeHToB [.U. 3N1IEMEHTOB N UX COEQMHEHUN E
COBpeM?HHOM MeHgeneesa COOTBETCTBUM C NOSIOXKEHNEM
TEopnen CTpoeHnA [Mepuogunyeckon cucreme.
aromos 2. MNMpakTuko-
OPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHms Ha
XapakTepusaumio XMMNYECKMUX
anemeHToB: «MeTannuyeckne
HemeTannmyeckme CBOMCTBa,
3MEKTPOOTPULIATESNIBHOCTL U
CPOACTBO K 9NEKTPOHY
XUMNYECKMX SNIEMEHTOB B
COOTBETCTBUE C UX
3MEKTPOHHbLIM CTPOEHMEM U
NnonoXXeHnem B NePUOANYECKOL
CUCTEME XUMUNYECKNX
anemeHToB [./. MeHgeneeBa:
1.3 |OK 01 CtpoeHue BewectBa (CocTtaBnsaTb 1. Tect «CTpoeHne aToMoB
v npupoaa XMmyeckme opmMynbl  (XMMUYECKUX IFTIEMEHTOB U
XUMUHECKOMN CBASN.  |coennHeHuI B NpMpoaa XMMUYECKON CBA3UNY.
MHoroo6pasue
BeLLECTE COOTBETCTBUM CO 2. 3apgaum Ha cocTaBneHue
CTENEHDBIO OKUCIIEHNS | XMMUYECKNX DOPMYI
XUMUYECKUX HEeopraHMYeCKMX COeaNHEHUN.
3NeMeHTOB, ucxoasa u3 |3. 3agaHusi Ha UCMNONb30BaAHME
BalIEHTHOCTU U XUMMUYECKON CUMBOSUKN U
3MEKTPOOTPULATENBHOC |HAa3BaHUN COeaANHEHMI MO
™ HOMeHKnaType
MeXOyHapoaHOoro cok3sa
TeopeTnyeCcKon 1 NpukagHomn
XUMUN N TPUBMNATTbHBIX
Ha3BaHW 4N cocTaBneHns
XUMUYECKUX popMyI
HeopraHM4YecKnx cCoeanHeHun
OTAENbHbIX KITaccoB.
1.4 |OK 01 Knaccundpukaums, [aBaTb Ha3BaHuA no 1. Tect «HomeHknatypa u
OK 02 W HOMEHKNnaTtypa HOMeHKnaType Ha3BaHMEe HEOPraHNYeCcKnx
HeopraHn4ecknx MeXayHapoaHOro BELLECTB UCXOASA U3 UX
BeLecTB

COlO3a TEOPETUYECKOUN U
npuKNagHon XMmMmn un
TpuBMasrbHble Ha3BaHWA

XMMUYeCKon popmMynbl Unn
COCTaBrieHNe XNMUYECKOM
dopMyIibl UICXOASA N3 HA3BaHWUS
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ANSA cocTaBrieHns
XUMUYECKNX hopMYyI
HeopraHM4Yeckmnx
COeaVHEHUN OTAESbHbIX
Knaccos.

BellecTBa No MexgyHapoaHOW
U TpUBMANbLHON
HOMeHKNaType».

1.5 |[OK 01 Tunbl XMMUYECKNX CocTtaBnatb 3apayn Ha cocTaBrieHne
peakumn XUMUYECKME peakunn U |ypaBHEHUN peakunii:
onpenensitb TUN — COeUHEeHNs, 3aMeLLeHuns,
peakumm pasnoXxeHusi, oOMeHa;
— OKUCINUTENBHO-
BOCCTaHOBUTENbHbIX peakunn
ncnonb3oBaHMeEM MeToaa
3NeKTpoHHoro 6anaHca.
2. 3agaum Ha pacyeT Macchbl
BellecTBa Unm obbeéma
rasoB No U3BECTHOMY
KONn4ecTBY BeLlecTBa, Macce
nnm o6bEmMy 0QHOro 13
y4YacTBYIOLLMX B peakuun
BELECTB; pacyéThl
mMaccol (06béma, KonuyecTsa
BelllecTBa) NpoayKTOB
peakuun, ecnm ogHo u3
BELLECTB MMEET NpuMecHu
1.6 [OK 01 CKOpOCTb XMMUYECKUX | XapaKkTepu3oBaTb [MpaKTNKO-OpUEeHTUPOBAHHbIE
OK 02  |peakuun. XUMU4ECKOE |BrinsiHMe KOHLEHTpaLWK |TeopeTnieckne 3aaaHus Ha
MnK2.1 |PaBHoBeECKE pearmpyioLLmnxX BELLEeCTB |aHanu3 hakTopoBs, BAUSIIOLLNX
MK 5.1 N TemnepaTtypbl Ha Ha U3MEHEHNE CKOPOCTH
CKOPOCTb XMMUYECKUX  |XMMWUYECKOW peakuunu.
peakumm [MpakTUKO-OpUeHTUPOBaHHbIE
XapakTepusoBaTb 3a[aH1sa Ha NpUMEHeHne
BNUSAAHNE U3MEHEHUSA npuHumna Jle-lWaTtenee ans
KOHLIEHTpaummn HaXOXAEeHMA HanpaBneHus
BELLECTB, peakuun CMeLLEeHNsI paBHOBECUS
cpeabl U TeMnepaTypbl  |XMMUYECKOW peakumm 1 aHasnu:
Ha CcMeLleHne hakTOpOB, BNUAOLMX HA
XMMUYECKOro CMeLLEHNE XMMMNYECKOTO
paBHOBECUS paBHOBECKS
1.7 |OK 01 PacTtBopbl, Teopus CocTaBnatb ypaBHeHus |1. 3agaHna Ha cocTaBneHune
OK 02 3MEKTPONUTUHECKON  |XxuMMUYECKUX peakLmum MONEKYINAPHbIX N NOHHbIX
OK 04  |AucCcoumnaumn MOHHOro obMeHa ¢ peakLmii C y4acTUeM KUCOT,
OK 07 MOHHBIN OOMEH y4yactmem OCHOBaHui N cornewn,
MK 2.1 HeopraHM4ecKkmx yCTaHOBIEHNE N3MEHEHWS
MK 5.1 BeLlecTB KMCMNOTHOCTW cpenbl
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2. 3apgaym Ha pacTBopbI
3. JlabopaTopHas paboTa
«[lMpurotosreHne pacTBoOpoOBY.

2 XapakTepusoBaTtb KoHTponbHas pab6oTta Ne 1-2
Paspen 2. cBOMUCTBa CTtpoeHue BewwecTBa u
HeopraHunyeckas HeopraHM4ecKkux XUMUYECKME peaKkLuu.
XnmMus BellecTB CBouncTBa HeopraHU4Yecknx

BelecTB
2.1 |OK 01 dunsunko-xmmmyeckne |YcraHaBnueaTb 1. Tect «OcobeHHOCTH
OK 02 cBoWcTBa 3aBUCUMOCTb (PU3MKO- [ XMMUYECKUX CBOMCTB OKCUAOB,
OK 04 HeopraHN4Yecknx XMMNYECKUX CBONCTB KMCNOT, OCHOBaHWNA,
MnK 2.1 BeLLecTB HeopraHN4Yecknx aMdOTepPHbIX TMOPOKCUA0B U
MK 5.1 BELLEeCTB OT CTPOEHNA  |CONen».
aTOMOB N MOMeKys, a  |2. 3agaHnda Ha cocTaBneHue
Takke TMna YPaBHEHUIN XMMUYECKMX
KpucTannmyeckomn peakuumn ¢ y4acTmem npocTbIX
peLleTKn N CNOXHbIX HEOPraHN4YeCKnx
BELLEeCTB: OKCMAOB MeTarnsos,
HemeTannoB 1 aMOTEPHbIX
CocTaBnAtb peakuun  |3aNeMeHTOB; HeEOpraHUYeCKnX
coevHeHus, KMCIOT, OCHOBaHWU U
pasnoxeHus, obMeHa, |amM@OTepHbIX TMAPOKCUAOB,
3ameLlleHus, HeopraHM4YecK1x conen,
OKUCINUTENBHO- XapaKTepuayoLwmx nx
BOCCTaHOBUTENbHbIE CBOMCTBA 1 Crnocobbl
peakumm nonyyeHus.
3. lMpakTuko-
OPUEHTUPOBaHHbIE
TeopeTudeckme 3agaHus Ha
CBOMCTBA W nosiy4yeHue
HeopraHM4YecKnx BeLLEeCTB
2. 3agaum Ha pac4yeT Macchbl
BellecTBa Unm obbLeéma
rasos Nno U3BeCTHOMY
KONnu4yecTBY BellecTBa, Macce
nnm o6bEmy 0gHOro 13
y4acTBYHOLLMX B peakuuu
BELEeCTB; pacy€eThl
mMaccol (06béma, KonuyecTsa
BeLLecTBa) NpOAyKTOB
peakuuu, ecriv OgHo u3
BELLECTB UMEET Npumecu
2.2 |OK 01 NoeHTudpukayms NccnepoBaTb 1. MpakTuko-
OK 02 HeopraHN4YecKnx Ka4yeCTBEHHbIE peakuun |OpUEHTUPOBAHHbIE 3a4aHUS NC
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OK 04 BELLEeCTB HeopraHn4YecKnx COCTaBMNEHUID XMMNUYECKNX
BeLlecTB peakuum ¢ yyactmem
CocTtaBndaTb ypaBHEHNSA |HEOPraHNYeCKNX BeLLEeCTB,
XUMUYECKUX peaKkLnm ncnonb3yembliX Ans nx
NMOHHOro obmeHa ¢ naeHTudmKauunu.
yyactnem 2. JlabopaTopHas paboTta
HeopraHM4Yeckmx «MpeHTndmrkaumna
BeLLeCTB HEeopraHMYeCcKMX BELLLECTBY.
3 Pasgen 3. UccnepoBaTb KoHTponbHasa paboTta
TeopeTuyeckume cTpoeHue n ceoncTtBa |«CBoMCTBa HEOPraHM4YeCcKux
OCHOBbI HeopraHM4yeckux BelecTB»
opraHu4yeckomn BelecTB
XUMUU
3.1 |OK 01 Knaccudumkaums, Knaccudumumposatb 1. Tect «HomeHknatypa u
CTPOEHNE U HeopraHuyeckmne Ha3BaHWe opraHN4Yecknx
HOMeHKnaTypa BellecTBa B BELEeCTB Ucxoasa u3 mnx
OpraHn4yeckmnx COOTBETCTBUMN C UX XMU4eckom bopmyrbl Unm
BELLECTB CTPOEHNEM COCTaBIIEHNE XUMUNYECKOMN
dopMyIbl UICXOAS N3 HA3BaHWS
BellecTBa No MexgyHapoaHOW
nnn TpuBMarbHoOu
HOMeHKNaType».
2. 3agayn Ha pacyeT MaccoBO
Aonu (Maccbl) XMMUYeCKOro
anemeHTa (coeguHeHus) B
Monekyrne (cmecn).
3. MNMpakTnyeckme 3agaHnsa no
Knaccugukaumm,
HOMEHKNaType N XMMUYECKNM
dopMynam opraHuy4eckmnx
BELECTB PasfiMYHbIX KNaccoB.
4 Paznen 4. UccnepoBaTb )
CTpOeHne n CBoMcTBa
Yrnesoaopoabl
yrnesoaopoaos
4.1 |OK 01 Yrnesogopoasl n ux  |KnaccmgpuumnposaTb 1. 3apaHua Ha cocTaBneHue
OK 02 npupoaHbIe opraHuyeckmne Ha3BaHWUN OpraHN4YecKnUx
OK 04 NCTOYHUKN BellecTBa B cCoeVHEHUN NO TpUBMASTbHOW
MnK 2.1 COOTBETCTBUM C UX NN MexgyHapogHom
MK 5.1 CTPOEeHneM cucTeMaTn4eckom
HOMeHKnaType.

2. 3apgaHua Ha cocTaBrneHue
NOJHbIX N COKPaLLEHHbIX

CTPYKTYPHbIX hopMyr
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OpraHN4ecKux BeLecTB
OTAENbHbIX KNaccoB.

3. 3agauun Ha onpepgeneHve
npocrenen popmynbl
OpraHn4eCcKon MONeKynbl,
NCXOAS U3 ANEMEHTHOrO
coctaBa (B %)

4.2 |OK02 dusmnko-xmmmnyeckme |YcraHasnueaTb 1. 3apgaHua Ha cocTaBneHue
OK 04 CBOWUCTBa 3aBUCUMOCTb (PU3UKO-  |YpaBHEHUN XUMUYECKNX
yrneesonopoaos XUMNYECKNX CBONCTB peakuum ¢ yyactmem
OpraHMYecKmnx BELLECTB |OpraHN4YecKmMx BeLecCcTB Ha
OT CTPOEHUS MOMEeKyn  |OCHOBaHUM UX cocTaBa u
CTPOEHMA.
2. 3apaHua Ha cocTaBreHue
YPaBHEHNN XUMUYECKNX
peakunn, UnIoCTPUPYOLLNX
XUMUWYECKME CBOWCTBA C
y4eTOM MexXaHMU3MOB
NPOTEKaHUS OaHHbIX peakLumn |
reHeTU4YECKON CBSA3MN
OpraHn4YecKknx BeLLECTB
pas3HbIX KNaccoB.
3. Pac4yeTHble 3aga4dun no
ypaBHEHNAM peakLumin ¢
y4yacTuemM opraHn4ecKmnx
BELLECTB.
4. JlabopaTtopHas paboTa
«CBowcTBa yrnesogopoaoBy.
5 Paznen 5. UccnepoBaTb )
CTpOeHMe n CBOMCTBa
Kucnopogocoaepxa
LMe opraHnyeckume sallefpiels usisielol o G
. nx opraHumvacxux
coeauHEeHUN
5.1 |OK 01 CnupTbl. PeHon NcecneposaTh cTpoeHne |1.MTpakTuko-opueHTUPOBaHHbIE
OK 07 N CBONCTBa CNNpTOB 3afaHuns No COCTaBEHUIO

XUMUYECKUX peakLummn
y4yacTMeM OpraHn4ecknx
BELLECTB, B T.4. MICNOSb3yEMbl>
Ansa nx ngeHtTudunkaumm B ObiT
N NPOMBbILLIIEHHOCTMN.
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5.2 |OK 01 Anboerngbi. NcecnepoBaTb cTpoeHune |1.MpakTuko-opMeHTUPOBaHHbIE
OK 02 Kap6oHoBble N CBOMCTBA 3aJaHud No CoCTaBnNeHuto
OK 04 KUCIOTbI. anbaernaos, XUMNYECKUX peakunm c
CrnoxHble agumpbl KapbOHOBbLIX KMUCMOT, y4yacTnemM opraHn4ecKunx
CNOXHbIX 3MpoB BELLECTB, B T.4. UCMOSMb3yeMbI
Ansa nx ngeHtmdmkaumm B 6oI1T
N NPOMbILLSIEHHOCTH.
5.3 |OK 01 Yrnesoabl NccneposaTb cTpoeHue |1.[1pakTUKo-opueHTUPOBaHHbIE
OK 02 N CBOWCTBA YrneBoAoB |3afaHuNA No COCTaBMNEHMUIO
OK 04 XUMUYECKMX peakLmi C
y4yacTuemM opraHn4ecKmnx
BELLEeCTB, B T.4. UCMOSMb3yeMbI
Ana ux ngeHtTudumkaumm B 6oIT
N NPOMbILLNTEHHOCTM.
5.4 |OK 01 dusnko-xmmmyeckme |Mccneposatb omsnko- | 1.M1pakTUKO-OPUEHTUPOBAHHDIE
OK 02 CBOMCTBA XUMNYECKME CBOUCTBA |3a4aHus MO COCTaBEHUIO
OK 04 Kncnopogocoaepall (KMcnopogocoaepKalumx [ XMMUYecknx peakumm ¢
NX OpraHN4eCcKmnx OpraHn4yeckmnx y4yacTmemM opraHn4ecKmnx
coeanHeHnn coeaVNHEeHUN BELLECTB, B T.4. UCMOSb3yEMbI
Ana nx ngeHtudmkaumm B 6oI1T
N NPOMbILLIIEHHOCTM.
6 Pasnen 6. UccnepoBathb )
e e CTpPOEHMe N CBOUCTBA
asoTcogepxawmx
opraHu4veckue
coeauHeHNs opraHqucvax
coeauHEeHun
6.1 |OK 01 AMWUHbI. WccneposaTh cTpoeHue |1. 3agayum Ha NpUrotToBrneHne
OK 02 AMMHOKUCNOTBI. N CBOWCTBA aMWNHOB, pacTBOpPOB.
OK 04 |benkn aMuHokucnoT, 6enkos  |2. MpakTuko-
OPUEHTMPOBAHHbLIE 3a4aHMS MC
COCTaBNEHNI0 XUMUYECKNX
peakumnn c yyactmem
OpraHMYecKnx BELLLECTB, B T.4.
Ncnonb3yembix Ans nx
noeHTudmkaumm B 6bI1Ty 1
NPOMBbILLITIEHHOCTH.
7 Paspen 7. UccnepoBaTb KoHTponbHasa paboTta 3
BbicOKOMOREKynspH [cTpoeHne u cBomctBa |CTpyKTypa U CBOMCTBA
ble COeAUHEeHUA nonumepos OpraHMYeckKux BeLlecTB
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7.1 |OK 01 lMnactmaccel. NccnepoBaTb cTpoeHue |[1pakTuKo-opneHTUpPOBaHHbIE
OK 02 |Kayuyku. BonokHa 1 CBOWCTBA NMAcTMace, |3agaHus C yyacTvem
OK 04 Kay4yKoB, BOJTOKOH NnonmMmMepos, B T.4.
OK 07 ncrnonb3yemMblx Ans nx
MK 2.1 noeHTnukaumm B 6bITy
MK 5.1 NPOMBbILLITIEHHOCTH.

I | MpoceccnoHanbHO-OpPMEHTUPOBaAHHOE coAepXKaHue (coaepxaHue NpPUKagHoro

moayns)

8 Paspen 8. Xumna B |OueHuBaTb 3awumTa Kerca (c yuetom
ObITy M nocneacTBuA oyaywen
NpPou3BOACTBEHHON (ObLITOBOW U npodeccuoHanbLHOM
DeATeNnbHOCTH NPoOu3BOACTBEHHON |AeATeNIbHOCTH)
yenoBeka AesATenbHOCTH

yeroBeKka ¢ NO3NLUN
3KOJIoOrn4yeckoun
6e3onacHocTn
8.1 [OK01 Xumunyeckme OueHuBaTb Kewnc (c yueTom ByayLien
OK 02 TexHonoruu nocnencTeust 6bIToBOM  |NpodeccoHanbLHON
OK 04 B NOBCEAHEBHOW N NPON3BOLCTBEHHOMN AeATerIbHOCTH)
OK 07 N npogeccruoHarnbHoOM |0eATeNbHOCTU Bo3MoOXHble TeMbl KENCOB:
MK 2.1 JesATenbHOCTH YyernoBeKka € No3uuumn 1. NoTtenneHne knumaTa n
MK 5.1 yerioBeka 3KONOrm4eckom BbICBOOOXXAEHWE ra3oBbIX
6esonacHocTH rmagpaToB CO JHa OKeaHa.

2. bygoywme matepumansl gns
aBua-, MaLlMHO- U
NpuBopPOCTPOEHUS.

3. HoBble maTepuansl gng
CONHeYHbIX BaTapen.
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