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Mporpamma yyebHON gucumnnnHbl Xmmusa paspabotaHa B COOTBETCTBUM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBaTenbHoro crtaHgapta (ganee — OI0OC)
cpenHero obuiero obpasoBaHusl, yTBEPXKAEHHOIO npukasom MuHuctepctea obpasoBaHns U
Haykmu P® ot 17 maa 2012r. Ne 413 (C m3MeHeHussMu 1 JonoriHeHusmK); opsagkom
opraHusauum K ocyulecTBrneHns obpasoBaTenbHON OeATEeNbHOCTU MO OCHOBHbLIM
obuieobpasoBaTenbHbIM  NporpaMmmamMm - obpasoBaTernbHbIM NporpaMmamM  HadanbHOro
obuiero, ocHoBHOro obuiero un cpegHero obLiero obpasoBaHns, YTBEPXKAEHHOIO MPUKa3oMm
MuHnpocesaweHns Poccun  0128.08.2020r. Ned42, depepanbHon obpasoBaTesibHOM
nporpammbl cpegHero obuiero obpasoBaHus, yTBepXXAeHHON npukasoM MuHNPOCBSLLEHUS
0123.11.2022rr Ne1014, NMucemom MuHnpoceelenna Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHgauun» (Bmecte ¢ «PekomeHaauMsMu MO peanu3auuum cpeaHero
obulero obpasoBaHus B npegenax OCBOEHMs obOpasoBaTenbHOW MporpamMmMbl CpeaHero
npodeccnoHanbHoro obpasoBanusy), ProOC cpegHero npogeccmoHanbHOro obpasoBaHus,
(nanee — CI10) no npodeccun: 08.01.28 Mactep OTAENOYHLIX CTPOUTENbHbLIX U
AekopaTuBHbIX paboT, npumepHon paboyen nporpammon no obuieobpasoBaTenbHON
ANCUMNIIMHE  «XUMUSA»  ANa  npodeccrMoHanbHbiX  obpasoBaTenbHbIX  OpraHusauumn,
paspabotaHHon OIBOY ANO WNPIO, 2022r ytBepxaeHHonW Ha 3acepaHum CoseTta no
OLEHKe CoAepXXaHus N KadecTBa NpMMepHbIX pabounx nporpamm obuieobpasoBaTenbHOMo u
coumanbHO-ryMaHUTapHOro LMKITOB cpeaHero npodgeccnoHanbHoro obpasoBanus, MNpotokon
Ne 14 ot 30.11.2022r.

OpraHnsauusn-paspaboTyumk:

BIMOY «KypraHckun rocygapCTBEHHbIN KOSNeaK»

PaspaboTtuuk:
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLUMIINHDI

1.1 MecTo AuCUMNNUHbI B CTPYKTYpe obpa3soBaTesnibHon nporpammsi CMNO

YyebHas gucumninnHa «XuMmnay saBnsieTcs obssaTenbHOM YacTblo 06ueobpasoBaTesibHOMo
unkna obpasoBaTtenbHon nporpammbl B cooTBeTcTBUM ¢ ®IFOC no npodeccum 08.01.28
MacTep oTAeno4YHbIX CTPOUTENBHbLIX U AEKOPATUBHbLIX paborT.

1.2. Ulenu n nnaHnpyemblie pe3yrnbTaTbl OCBOeHUA OAUCLUUNMTINHDI:

1.2.1. Llenb obweobpa3oBaTenbHON ANCLUNITUHbI

dopmMmpoBaHMe Yy CTyOeHTOB MpPeACTaBfEeHNA O XUMUYECKOM COCTaBMsOLLEN
€CTeCTBEHHOHAYYHOW KapTUHbl MMpa Kak OCHOBbl MPUHATUSA pPELUEeHUA B XXMU3HEHHbIX WU
NPOM3BOACTBEHHbIX CUTYaLMSAX, OTBETCTBEHHOIO NOBEAEHWS B MPUPOAHOM cpeae.

1.2.2. NMnaHupyeMblie pe3ynbTaTbl OCBOEHUS AUCLUMNIIUHbLI B cooTBeTCTBMM ¢ ®IOC
CIMNO n Ha ocHoBe ®IOC COO
Ocoboe 3HauyeHne gucumnnuHa nmeet npu oopmmpoanHunmn OK u MNK.



Koa mn

MnaHnpyembie pe3ynbTaTbl 0OCBOEHUS OUCLUNIIUHBI

HaMMeHOBaHue

cdopmupyembIx O6wue OucuvnnuHapHble

KOMMNeTeHunUn

OK 01. B yacTtu TpyaoBOro BOCNUTaHUA: - BfageTb CUCTEMOM XMMUYECKUX 3HAHWW, KOTopasl BKIOYaeT:
Bbibupatb - FOTOBHOCTb K TpyA4y, OCO3HaHue OoCHoBoMonarawowme noHATMS  (XUMWUYECKM  3NEMEHT,  aToM,
cnocobsbl LEeHHOCTN MacTepcTBa, Tpyaonobue; 3NeKTpoHHast obonoyvka aTtoma, S-, p-, d-3MeKTpOHHble opbutanu
pelweHns 3agay | - FOTOBHOCTb K aKTUBHOM AEATESNTbHOCTU aTOMOB, WOH, MOJIEKyna, BaneHTHOCTb, 3NEeKTPOOTPMUATENBHOCTD,
npodeccnoHanb | TEXHONIOMMYECKOM N coLnanbHON CTeneHb OKUCIEHUS, XUMMYECKasi CBA3b, MOSfb, MOSiipHas Macca,
HOM HanpaBfiEHHOCTN, CNOCOBHOCTb MOMSAPHbIN 0ObEM, YrNepOoAdHbIN CKeNneT, yHKUMoHanbHasi rpynna,
DeAaTenbHOCTH WHMLMKMPOBATb, NSIAHNPOBATb U pagukan, Wu3omepusi, N30OMepbl, FOMOSOMMYECKUn psid, rOMOSoru,
NPUMEHNTENIBHO | CAMOCTOATENBHO BbIMOMHATD TaKyto yrneBooopoabl, KUCNOPOA- W asoTcogepxalume  CcoeauHEeHus,
K pasnnyHbIM DEeATenbHOCTb; Ouonornyeckn akTMBHble BellecTBa (yrneBofbl, Xupbl, 6ernku),
KOHTEeKcTam - UHTEpEeC K pasnuyHbiM cchepam MOHOMEpP, nonMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNSPHbIE

npodeccuoHanbHOM AeATENbHOCTY.
OBnageHune yHuBepcanbHbIMN y4eBHbIMU
no3HaBaTeslbHbIMU AENCTBUAMM:
a)6asoBble NornMyeckne OencTBus:

- camocToATeNnbHO OopMynMpoBaTb U
aKTyanuaupoBaTb npobnewmy,
paccMmaTpmBaTb €e BCECTOPOHHE;

- YCTaHaBnMBaTb CYLLECTBEHHbIN MPU3HaK
nnm OCHOBaHus ans CpaBHEHNS,
Knaccudukaumm n obo6LeHus;

- onpegoenaAtb  UENU  OEATENbHOCTMU,
3agaBaTtb napamMeTpbl U KpUTEpUM uX
JOCTUXKEHUS;

- BbISIBNATb
npoTUBOpPEYns B
SABMNEHUSIX;

- BHOCUTb KOPPEKTUBblI B [OEATENbHOCTb,
oLueHMBaTb COOTBETCTBME pe3ynbTaToB
LensM, OueHMBaTb PUCKM NOCNeacTBUN
NesiTenbHOCTY;

3aKOHOMEPHOCTH 7
paccMaTpuBaeMbIxX

COoeIHEeHUs1, KpUcTannuyeckasl peweTka, TUMbl XMMUYECKNX peakuum
(OKMCNIMTENBbHO-BOCCTAHOBUTENbHbLIE,  9K30-U  3HAOTEPMUYECKME,
peakuMm MOHHOro obmeHa), pacTBOp, ANEKTPOSIUTbI, HEANEKTPONUTLI,
ANEKTPONUTUYECKaa Auccoumnaumsi, OKUCIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XMMWYECKOW peakLmn, XMMU4ecKoe paBHOBECHKE), TEOPUN U
3aKOHbI (TEOPUSI XMMUYECKOIO CTPOEHNSA opraHmyeckmx BewecTts A.M.
bytneposa, Teopusi 3NEKTPONNTUYECKON auccoumauum,
nepuoanyecknin 3akoH [1.. MeHgeneesa, 3aKOH COXpaHEHUsSI Macchl),
3aKOHOMEPHOCTWN, CUMBOSIMYECKUA $3bIK XUMUKN, GOaKTONornyeckne
CBedeHus O CBOWCTBaAx, cocTaBe, nonyvyeHun u 6HesonacHom
NCMOMb30BaHNUN  BaXXHEWLWMX HEOPraHMYecKMX WU  OpraHnYeckmx
BELLECTB B ObITY 1 NPAKTUYECKON OeATENBbHOCTU YENOBEKA;

- YMETb BbISIBMSATb XapakTepHble NPU3HaK1 1 B3aMMOCBS3b U3YYEHHbIX
NMOHATUA, NPUMEHSATb COOTBETCTBYIOLUME TMOHATUA NPUM  ONMCAHUK
CTPOEHNSA N CBONCTB HEOPraHMYeCKNX M OpPraHN4YecKkux BeWecTB U Ux

npeBpaLleHnit; BbISIBNATb B3aUMOCBSI3b  XUMWYECKMX 3HaHUN C
NMOHATMAMW W  NPeACTaBNEHUAMU OPYrMX eCTeCTBEHHOHay4YHbIX
npeameToB;

- yMeTb MCMNofib30oBaTb HAWMMEHOBAHUS XUMUYECKUX COEeANHEHWUN
MeXOyHapOoOHOro cok3a TeOopeTUYEeCKOW U NPUKIagHONn XuMun un
TpyBManbHble Ha3BaHUS BaXXHEWMLWIMX BeLeCcTB (3TWUNEH, aueTUNieH,
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- pasBMBaTb KpPeaTUBHOE MbILLNIEHNE MpU
peLleHNN XXN3HEHHbIX NPoGnem

6) 6a3oBble nccnegoBaTenbckme
JencTBus:

- BNnageTb HaBbIKaMW
nccnegoBaTenbCkon "
NEesTenbHOCTN, HaBblkamu
npobnew;

- BbISBNATb

y4yebHo-
NPOEKTHOW
paspeLueHus

NMPUYMHHO-CNEACTBEHHbIE
CBSA3W W aKkTyanuaupoBaTb  3agauy,
BblABMraTb  MMNOTE3y €€  peLleHus,
Haxo4uTb aprymMeHTbl NS Aoka3aTenbcTea
CBOMX YTBEPXKOEHWI, 3a4aBaTb NnapameTpbl
N KPUTEPUN pPELLIEHNS;

- aHanusupoBaTb MOfyYeHHble B XoAe
pelleHnst 3agaun pesyrnbTaTbl, KPUTUYECKN

oLeHMBaTb nx [IOCTOBEPHOCTb,
NMPOrHoO3NpoBaTb W3MEHEHMEe B  HOBbIX
YCIOBUSIX;

- YMeTb MNEepeHOCUTb  3HaHuUs B

no3HaBaTesIbHYI0 U MPaKTUYeCcKyto obnacTtu
XN3HEOEeATeNbHOCTH;

- YMEeTb MHTErpupoBaTb 3HaHWUS M3 pPasHbIX
npeameTHbIX obnacrten;

- BblgBUraTb HOBble uWaew, npegnaratb
OpUrMHasnbHble NOAXOAbl U PELUEHNS;

- CNOCOBHOCTb MX UCMONb30BaHUS B
no3HaBaTesIbHOM M CounarnbHOM NPakTuKe

rmuuepuH, deHorn, dopmanbgern, YKCycHasi KucnoTa, [IUUWH,
yrapHblIi ras, yrinekucnbln ra3, aMMmak, ralleHas n3BecTb, HeralleHas
n3BecTb, nNuUTbeBass coda W Apyrux), CocTaBnATb (POPMYIibl
HEOpPraHMYeCKNX M OpPraHMYEecKMX BELLECTB, YPaBHEHUS XMMUYECKUX
peakumni, OOBACHATbL WX CMbICH; MNOATBEPXAATb XapaKTepHble
XMMUYECKME CBOMCTBA BELLECTB COOTBETCTBYIOLLMMU SKCNEPUMEHTAMMU
N 3annUCaAMU YpaBHEHNA XUMUYECKUX PeaKLnii;

- YMETb YCTaHaBNMBaTb NPUHAANEXHOCTb N3YYEHHbIX HEOPraHUYEeCKNX
N OpraHUYecKux BeLLEeCTB K onpedenieHHbIM Knaccam W rpynnam
COeINHEHUN, XapaKTepunsoBaTb UX COCTaB U BaXXHeWLLUMEe CBOWCTBA,
onpegenaTb BUObl XUMUYECKUX CBA3eW (KOBaneHTHad, WOHHas,
MeTannuyeckasl, BOOOPOAHAs), TUMbl KPUCTANSIMYECKUX pPELLETOK
BELWEeCTB; KrnaccuguumnmpoBaTb XMMUYECKNE peaKkLni;

- cthopmupoBaTtb NpenCTaBreHUs: O XMMMUYECKOM COCTaBIiSoLWEN
€CTECTBEHHOHaYy4YHOM KapTWHblI MUpa, PONM XMMUM B MO3HAHWUK
SABMEHUA nNpupoabl, B OPMUPOBAHUN MbILWUIIEHUS U KYNbTYpbl
NNYHOCTK, ee YHKLMOHANbLHON rpamMOTHOCTU, Heobxoaumon Ans
peleHns nNpakTU4YeCcKNx 3agjay W SKONorm4yeckn oBOCHOBAHHOIO
OTHOLLEHUS K CBOEMY 340POBbIO 1 MPUPOSHOMN Ccpeae;

- yMeTb MNpoBOAMTb pacyeTbl MO XMMWUYECKUM dopmMynam Wt
YPaBHEHUAM XUMUYECKUX peakuuri C UCNOSb30BaHMEM (PU3NYECKNX
BESIMYUNH, XapaKTepuayLnX BELLECTBA C KONIMYECTBEHHON CTOPOHbI:
Macchbl, 06bema (HopMarsibHble YCIIOBUS) ra30oB, KONMYeCTBa BELLECTBa;
NCMNonb30BaTb CUCTEMHbIE XUMWUYECKME 3HAHUSA AN  MNPUHATUA
PEeLEHNN B KOHKPETHbIX >W3HEHHbIX CUTyauusiX, CBSA3AHHbIX C
BewecTBaMn U UX NPUMEHEHNEM

OK 02.
Mcnonb3oBaTtb
COBPEMEHHbIE
cpeacTea
noucka, aHanmsa
"

B o6bnacTuueHHOCTN Hay4YHOro No3HaHUS:

- CPOPMMPOBAHHOCTb  MWPOBO33PEHUS,
COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO pasBUTUSI HAyKnm N OOLLLECTBEHHOM
NpakTUKKW, OCHOBaHHOMO Ha guanore
KynbTyp, CNOCOOCTBYIOLWErO OCO3HAHWUIO
CBOEro Mecrta B NOJIMKYyNIbTYPHOM MUpPE;

- YMeTb MMaHWpoBaTb W BbINOMHATE XUMWYECKUA SKCNEPUMEHT
(NpeBpaLleHns opraHNYecKMx BELLEeCTB NMpW HarpeBaHuu, NosyyeHue
S3TUMEeHa W U3y4YeHne €ero CBOWCTB, KauyeCTBEHHble peakuun Ha
anbgernabl, Kpaxmarn, YKCYCHYH KUCIOTY; AeHaTypauus 6enkos npw
HarpeBaHWu, LBETHbIE peakLn 6enkos; NPOBOAUTL Peakuum MOHHOTO
obmeHa, onpefdensTb cpedy BOAHbIX pPacTBOPOB, Ka4YeCTBEHHblE
peakumm Ha cynbdaT-, kapboHaT- U Xnopwua-aHWOHbl, Ha KaTWOH
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WHTepnpeTaumm
nHdopMauum n
NHPOPMaLNOHHBI
€ TEXHONOornm
ANS BbINONIHEHNS
3agad
npodeccuoHanb
HOM
AEATENbHOCTH

- COBEpPLUEHCTBOBAHWE  A3bIKOBOM U
ynTaTenbCKOM KynbTypbl Kak cpeacTtsa
B3aMMOAENCTBMS  Mexay IogbMu U
No3HaHWs MUpa;

- 0OCO3HaHue LEeHHOCTU Hay4YHOW
AEeATeNnbHOCTU, TOTOBHOCTb OCYLLECTBNATb
NPOEKTHYHO n nccrnegoBaTenbCKyto

AEeATENbHOCTb MHAMBUAYANBHO U B rpynne;
OBnageHve yHuBepcanbHbiMKU y4ebHbIMUK
no3HaBaTebHbIMU 4ENCTBUSIMU:

B) paboTta ¢ nHdopmauyuen:

- BNnageTb HaBblKaMUn nony4veHuA
I/IH(*)OpMaLl,I/II/I M3 WUCTOYHMKOB pa3HbIX
TUNOB, CaMOCTOATEJSIbHO OCYLLEeCTBIIATb

MOUCK, aHamnu3, cucTematusaumio U
NHTepnpeTauunio MHdopMauun pasnmnyHbIX
BMOOB M pOpM NpeacTaBneHuns;

- co3gaBaTb TEKCTbl B Pa3nnyHbIX
dopmaTtax C y4yeTom Ha3Ha4eHus
nHdopMauumM ©n  ueneBouM ayauTopuw,
BblOMpas OnNTUMarnbHYH dopmy
npeacTaBneHns u BU3yanunsauuu;

- oueHnBaTb OOCTOBEPHOCTD,
NEerMTMMHOCTb NHpopmMauuu, ee

COOTBETCTBME MpPaBOBbIM W MOparnbHO-
3TUYECKMM HOpMaM;

- Ncnonb3oBaTb cpeacTtea
MHAPOPMALMNOHHBIX U KOMMYHUKALMOHHbBIX
TEXHONMOIMA B PELUEHUN KOTHUTUBHbIX,
KOMMYHUKaATMBHbIX W  OpPraHuM3aumMOHHbIX
3agay ¢ cobnogeHnem  TpeboBaHui
3ProHOMMUKN,  TEXHUKW ©e3onacHocTy,
TMMrneHsbl, pecypcocbepexeHunsi, NpaBoBbIX
N 3TUYECKUX HOPM, HOPM MHPOPMALIMOHHOM
©e3onacHoCTy;

aMMOHWUS; peLlaTb aKCNepuMeHTanbHble 3agadun no temam "Metannbl”
n "HemeTtannb!") B COOTBETCTBMM C NpaBunamMm TeXHUKM 6e30nacHOCTH
npu obpalleHnn ¢ BellecTBamn n nabopatopHbiM 06opyaoBaHMEM;
npeacTaBnATb pe3ynbTaTtbl XMMUYECKOrO 3JKcrnepumeHTa B opme
3anuMcn ypaBHEHUW COOTBETCTBYIOLIMX peakuui u gopmMynmpoBaTtb
BbIBObl HA OCHOBE 3TUX PE3ynbTaToB;

- YMeTb aHanM3npoBaTb XMMUYECKYIO MHGOPMALMIO, NOSTy4Yaemyo n3
pa3HbIX NCTOYHMKOB (CpeacTB MaccoBon MHGopMauuu, cetb IHTepHeT
n gpyrue);

- BNnageTb OCHOBHbIMW MeTOo4aMuM Hay4yHOro MO3HaHUS BeLecTB U
XUMUYECKUX ABNEeHUn (HabrnogeHue, Uu3MepeHue, 9IKCNEepPUMEHT,
MOAENUPOBaHMe);

- yMeTb MNpoBOAUTb pacyeTbl MO XMMUYECKUM opMynam W
YPaBHEHUAM XMMUYECKUX peakuun C UCMoSib30BaHUEM (PU3NYECKUX
BEJIMYUH, XapaKTepusyLnx BeLllectBa C KONIMYECTBEHHON CTOPOHBI:
Macchl, 06bema (HopmarbHble YCIOBMS) ra3oB, KONMYECTBA BELLECTBA;
NUCMoNb30BaTb CUCTEMHbIE XUMWUYECKME 3HaHUS [Ons  MNPUHATUS
peweHnn B KOHKPETHbIX J>KU3HEHHbIX CUTyauusiX, CBSA3a@HHbIX C
BeLLleCTBaMN N UX MPUMEHEHNEM




- BNageTb HaBblkaMu pacrno3HaBaHUA u
3aLnTbl MHhopMaumm, HPOPMAaLIMOHHON
6€e30NacHOCTM INYHOCTU;

OK 04.

AP PeKTUBHO
B3aMMOOENCTBOB
aTb U paboTtaTtb B
KONneKkTmnee u
KomaHae

- rOTOBHOCTb K caMopasBuUTUIO,
CaMOCTOATENBHOCTM 1 CaMOONpPeaENeHNIo;
-oBrageHue HaBblkaMu y4ebHo-
nccrnegoBaTesibCkoun, NPOEKTHOWN n
coumanbHoOn AeATEeNbHOCTH;

OBnageHne yHuBepcanbHbIMK
KOMMYHUKaTUBHBIMW OENCTBUAMMU:

©) coBMecTHasa OesaATeNbHOCTb:

- NoHMMaTb " Ncnonb3oBaTb
npenmMyllecTsa KoMaHaHom n
MHOnBMAYyanbHoOM paboThbl;

- NPUHUMaTb uenm COBMECTHOM
[esATenbHOCTH, OpraHn3oBbIBaTb n
KoopauMHMpOoBaTb  OEWCTBUSA no ee

JOCTMXKEHUIO: COCTaBMNATb NiaH OeUCTBUN,
pacnpefensitTb posit C Y4eTOM MHEHUN
Yy4aCTHUKOB obcyxaaTb pesynbTaTbl
COBMECTHOWM paboThbl;

- KOOPAMHMPOBATb U BbLINOMHATL paboTy B
YCNOBUSIX pearibHoro, BWUPTYyanbHOro U
KOMOVMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYyLLEeCTBNATb Nno3NTUBHOE
cTpaTernyeckoe noBefeHne B pasfnyHbIX
cUTyauusix, nposiBNATb TBOPYECTBO U
BoOGpaxxeHne, 6bITb MHNLNATUBHBLIM
OBnageHune yHuBepcanbHbIMK
perynsaTMBHbIMU OEUCTBUSMUN:

) NPUHATUE ceba n apyrnx noaen:

- NPUHMMATb MOTUBbI U apryMeHTbl ApYyrmx
nogen  npu aHanu3e  pesynbTaToB
NEeATENbHOCTY;

- YMeTb nnaHupoBaTb W BbIMOMAHATE XUMWYECKMIN IKCMEPUMEHT
(NpeBpalLLeHna opraHMYecknx BeLLeCTB Mpu HarpeBaHuu, nosiyyeHue
3TUNEeHa W W3ydeHne ero CBOWCTB, KA4eCTBEHHbIE peakunn Ha
anbgernabl, Kpaxmar, YKCYCHYK KUCROTY; AeHaTypauus 6enkoB npwu
HarpeBaHuK, UBETHbIE peakumn 6enkoB; NPOBOAUTL pPeakLnn MOHHOIO
obmeHa, onpefensaTb cpedy BOAHbLIX pPaCTBOPOB, KayYeCTBEHHblEe
peakumMm Ha cynbdart-, kapboHaT- M XNOpuA-aHWOHbI, Ha KaTWOH
aMMOHWUS; pellaTb 3KCNepuMeHTanbHble 3agaydn no temam "Metannbl"
n "HemeTtannb!") B COOTBETCTBMM C NpaBunamMmm TEXHUKN 6e30nacHOCTH
npu obpalleHnn ¢ BelwlectBaMmn n nabopaTopHbiIM 0BOpyaOBaHUEM;
npeacTaBnATb pe3ynbTaTbl XMMUYECKOrO 3KCMEpUMEHTa B doopMme
3anuMcn ypaBHEHUW COOTBETCTBYIOLIMX peakuuri u (opmMynupoBaTb
BbIBOAbl HA OCHOBE 3TUX PE3yrbTaToB,

-yMeTb CaMOCTOATENbHO MMaHupoBaTb W MNPOBOAUTbL XMMUYECKUN
3KCNEepPMMEHT (nonyvyeHne n M3yvyeHue CBOWCTB HEOPraHUYecKux Wu
OpraHM4yecknx BeLlecTB, KayeCTBEHHble peakuuu YrnesoLopoaos
PasnnyHbIX KNaccoB MU KMCNOPOACOAEPKALLNX OPraHUYECKNX BELLIECTB,
pelieHne  3KCNepuMEHTanbHbIX  3agad Nno  pacrno3HaBaHuIo
HEOpPraHMYeCcKMX U OpraHMYEecKMX BewecTB) C cobnogeHnem npasun
Oe3onacHoro obpaweHnss ¢ BewecTBamMn U nadopaTopHbIM
obopynoBaHuem, dopmynmpoBaTtb uenu nccnegoBaHus,
npefocTaBnATb B pasfiMyHOM opMe pesynbTaTbl 3KCNEepUMEHTA,
aHanuanpoBaTb U OLeHMBATb UX JOCTOBEPHOCTb




- Npu3HaBaTb CBOE MPaBO WU NPaBO APYrnx
niogen Ha owmnbKu;

- pa3BmBaTb CNOCOOHOCTb MOHUMATbL MUP C
no3nummn Opyroro 4YesrioBeka;

OK 07. B o6nactrnakonornyeckoro BOCNUTaHUS: - cdopmupoBaTb NpPeaCcTaBeHUs: O XUMUYECKOW COCTaBnAoLLEN
CopenctBoBatb |- COOPMUPOBAHHOCTL  3KOJIOMYECKOW | €CTECTBEHHOHAYYHOW KapTWUHbI MWUpa, PONMM XUMUM B MNO3HAHUU
COXpaHeHuto KynbTypbl, NoHUMaHune BNUAHUSA | ABNEHUN nNpupoabl, B (OPMUPOBAHUM MBbIWMEHUA W KynbTypbl
oKpyxatoLen coumnanbHO-9KOHOMUYECKUX MPOLECCOB Ha | NMMYHOCTK, ee (YHKLMOHANbHON rpamMOTHOCTU, Heobxoaumon ans
cpeabl, COCTOSIHME TMPUPOAHOW U COUMarnbHOM | peLIeHNs MpakTUYecKMx 3ajad W 3Korormyeckn 060CHOBaHHOIO
pecypcocbepexe | cpedbl, 0CO3HaHWe rnobanbHOro xapakrepa | OTHOLLEHUS K CBOEMY 300POBbIO M NPUPOLHON cpeae;
HUIO, NPUMEHATL | SKONOrM4eckux npobnem; - ymeTb cobniogatb npaBunia 3KOSorMyecku LenecoobpasHoro
3HaHuA 06 - MNPaHMpoBaHWE U  OCyLleCTBMeHWe | noBeaeHus B 6bITy U TpyooOBOW AEATENbHOCTM B LIENSIX COXPaHEHUs
N3MeHeHNN AENCTBUI B OKPYXXatoLLen cpefie Ha OCHOBE | CBOEro 3[40pOBbS WM OKpyXKalowwen MpupoaHON cpedbl; Y4uTbiBaTb
KnumarTa, 3HaHWA LUeneh YCTOWYMBOrO pPasBUTUSA | OMACHOCTb BO3OEUCTBUA Ha XMBble OpraHusMbl ornpeneneHHbIX
NPUHUMNBI 4YerioBeYyecTBa; BELLEeCTB, MOHMMAaa CMbICIT MnokasaTens npeaensHoM [onyCTUMOM
BGepexnmBoro aKTUBHOE HenpuaTue OENCTBUN, | KOHLEHTpauuu;
NpPoOn3BOACTBA, NPUHOCSLLMX BpeS, OKpyXatoLen cpeae; - YMeTb NpOrHo3MpoBaTb, aHanM3npoBaTb M OUEHUBATb C MO3ULUN
3P PEKTUBHO - yMeHune NPOrHO3MpOoBaThb | AKONOrMYECKOMn 6GesonacHocTu nocneacTasus ObiTOBOM n
AencTeoBaThb B HebnaronpuaTHble 3KOSormyeckme | NPOM3BOACTBEHHON  OEeATEeNbHOCTUM  4YerioBeka, CBS3aHHOM C
Ype3BblYaNHbIX nocrneacTeus npeanpvHMMaemblx | nepepaboTkon BeLLeCTB; WUCMNONb30BaTb MOSyYEHHble 3HaHWA ANg
CUTyaumsx AeNCcTBU, NpefoTepawaThb Ux; NPUHATUSA TPaMOTHbIX peLleHnn Npobnem B cUTyaumsax, CBA3aHHbIX C
- pacwuvpeHue onbiTa OeATEeNbHOCTU | XUMUEN; - yMeTb OCO3HaBaTb OMAacCHOCTb BO3AEWCTBUS Ha >KUBble
3KOJSIOrMYeCcKom HanpaBreHHOCTHU; OpraHu3Mbl onpederneHHbIX BewecTB, NMOHMMasa CMbICA MnokasaTens
- OBrnageHune HaBblkamn y4ebHo- npegenbHOM OONYCTUMOW KOHLEHTpauuu, U NOSICHATb Ha npumepax
nccnegoBaTesibCkor, NPOEKTHOM U CNoCOoObl YMEHbLUEHUA U NPeaoTBpaLLEHNS X BPeAHOIro BO34ENCTBUS
counarnbHOM AeATeNbHOCTHU Ha opraHvM3M 4yenoseka.
Bra BbInonHeHne WTyKaTypHbIX U AeKopaTuUBHbIX paboT (no BbIGOpPy)

MK. X.4. PemoHT
LITYKaTypKH,
HanMBHOIo Nona,
dacagHbIX
TEennon3onsaumoH
HbIX

- ObICTpOE OCBOEHME U NPOAYKTUBHOE
MCMNONb30BaHUe BCEro HOBOrO, YTO
NOSIBMANOCH B XMMWUYECKOWN HayKe;

- 060CHOBbIBATL BbIGOP CTPOUTENBHbLIX—
MaTepuarioB KOHCTPYKTUBHbLIX 31EMEHTOB
orpaXkaatoLmnx KOHCTPYKLUNIA;

- yMeTb JaBaTb TeopeTmyeckoe 060CHOBaHME XMMUYECKUX Npobnem, ¢
KOTOPbIMW BCTPEYAETCS CNEeLManncT B NpakTUYeCckon AeATeNbHOCTY;

- 3HaTb 06LUMe CBeAEHUS O CTPOUTENbHBLIX MaTepuanax, Ux CBOMCTBaXx,
cocTaBe, cnocobax Npon3BoAcTBa U NPUMEHEHUM;

- 3HaTb XMMUYECKYIO NPMPOAY CTPOUTENbHBLIX MaTepuarnos;

- 3HaTb XUMWYECKME INEMEHTbI, BXOASLLNE B COCTAB HEOPraHNYeCKMX
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KOMMO3NUMOHHbIX
Cuctem

- NNaHupoBaTb U peanns3oBaTtb
cobcTBEHHOE NpodeccrMoHarnbHoe K
NMYHOCTHOE pa3BUTUE;

- OCYLLEeCTBATb MOUCK, aHanums3 u
WMHTepnpeTaumo nHdopmMauuu,
Heobxo4MMoW AN BbINOSTHEHUA 3a4a4
npodeccuoHanbHoOn AeATeNbHOCTY;

- Ucnonb3oBaTb MHPOPMALIMOHHBbIE
TEXHOJSI0rMn B nNpoeccnoHansLHOM
AEeATEeNbHOCTY;

- YMeTb BbICKa3blBaTb N 0OOCHOBbLIBATb
CBOW CYXOeHus;

- YMeTb CBA3bIBaTb TEOPUIO C NPAaKTUKON,
peliatb NpakTUYeCcKne 3agaydm

CTPOMTENBHbIX BSXYLLMX MaTtepmarnos;
- 3HaTb XMMWNYECKNE OCHOBbI B TEXHOMOIMMN CTPOUTENbHBIX PaboT;

- 3HaTb MNO KakKMM XUMMUYECKMM TEXHOMOMMAM CTPOUTENbHbIE
mMaTepuarnbl NPON3BOAATCS;

- 3HaTb NPUMEHEHME N BHEAPEHNE HOBbIX NOSIMMEPHBLIX MaTepuarnos,
NNacTUY4EeCKMX MacC, CUHTETMYECKMX BOSIOKOH, Kay4yKOB, BSDKYLLMX
BELLECTB B OTAEMOYHbIX MaTepuanax.

- BnageTb npasBuiaMy TEXHUKM Ge30macHOCTU NPWU UCMOMb30BaHUK
XUMUYECKNX BELLECTB;

- obecneumBaTb cobnwogeHnss TpeboBaHW  OoXxpaHbl  TpyAa,
6€e30NacHOCTM XUIHEOEATENbHOCTU M 3alUMTbl OKpYXatoLwen cpenbl
NPy BbIMOSTHEHUN CTPOUTENbHBLIX PAaboT Ha OOBLEKTe KanuTanbHOro
cTpouTenbCTBa

BN4 BbinosiHeHe MansipHbIX 1 eKopaTUBHO-XYO0XECTBEHHbIX paboT (Mo BbIOOPY)
MK X.3. - rOTOBHOCTb K camMopasBuTHIO, | - YMETb AaBaTb TEOPETUYECKOe 060CHOBaHME XMMMYECKMX Npobrem, ¢
BbinonHaTb CaMOCTOATENBHOCTM 1 CaMOONpeaeneHnto; | KOTOPbIMW BCTpeYaeTcsl cneunanncT B NpakTUYeCKon AesTenbHOCTH;
AEeKopaTUBHO- -oBnageHve HaBblKamu y4yebHo- | - 3HaTb 00LWMe cBeAeHMS O CTPOUTESNBbHBIX MaTepuarnax, Ux CBOMCTBaXx,
XYyOOXECTBEHHYIO | uccrneaoBaTenbCKOM, NPOEKTHON n | cocTase, cnocobax Npon3BoACTBa U MPUMEHEHWM;
oTAENKY coumanbHON OeATeNbHOCTY; - 3HaTb XMMWUYECKYI0 MPUPOAY CTPOUTESbHBIX MaTepunarnos;
NOBEPXHOCTEN OCBOEHHbIE oby4yarowmnmMmcs | - 3HaTb XMMUYECKNE ANIEMEHTBI, BXOASLINE B COCTaB HEOPraHNYeCcKnx
pasnUYHbIMU MeXnpeameTHble NMOHATUS N | CTPOUTENBHbIX BAXYLLMX MaTepUanos,;
crnocobamu yHUBepcarnbHble yyebHble  OencTBus | - 3HaTb XMMUYECKME OCHOBbI B TEXHOSTOMMU CTPOUTENBbHbLIX paboT;
(perynatmeHble, nosHaBaTesibHble, | - 3HaTb MO KakUM XUMUYECKMM TEXHOMOIMMAM CTPOUTESbHbIE
KOMMYHUKaTUBHbIE); MaTepuanbl NPoOn3BoaATCS;
- CMOCOBHOCTb WX UCMOSb30BaHMS B | — 3HaTb NMPUMEHEHNE U BHELPEHWE HOBbIX MOMMEPHbIX MaTepumarnos,
no3HaBaTeNlbHOM N COUManbHOW NMpakTuKe, | NaCTUYECKUX MacC, CUHTETUYECKMX BOJSIOKOH, KayyyKoB, BSDKYLLMX
rOTOBHOCTb K CaMOCTOATENbHOMY | BELLECTB B OTAENOYHbIX MaTepuanax.
NNaHNPOBaHUIO n OCYLLECTBMEHUNIO | — BNageTb npaBuniaMy TEXHUKM Be30MnacHOCTM MpU MCNOSb30BaHUN
y4yebHON  OeATenbHOCTM, OpraHu3auumn | XMMUYeCcKuX BeLLECTB;
y4yebHoro COTpyAHN4YecCTBa c|- obecneunBatb cobniogeHna TpeboBaHUW  OXpaHbl  TpPyAa,
negarormyeckmmu paboTHUKaMu n | 6e30NacHOCTN XN3HEAEATENbHOCTM U 3alMUTbl OKpYXKaloLen cpenpl

CBEpPCTHUKaMHn, K y4aCtunio B MOCTPOEHUN

npwv BbIMNONTHEHUM CTPOUTENbBHLIX paboT
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MHANBUOYanbHOM obpasoBaTtenbHom

TpaekTopuu;
- TOTOBHOCTb K aKTUBHOW [OEATENIbHOCTU
TEXHONOrM4YecKkon " coumanbHomn
HanpaBnNeHHOCTH, CnocobHOCTb
MHULMMPOBATD, nnaHMpoBaTb "

CaMOCTOATESIbHO BbIMOMHATL Takyto
AEeATenbHOCTb;

- WHTEpec K pasnuMyHbIM  cdepam
npodeccnoHanbHoON AeAaTenbHOCTU

Brg BbinonHeHne 06nMLOBOYHbIX, MO3aUYHbIX U AeKopaTUBHBLIX paboT (No BeIGopy)
MK X.4. - rOTOBHOCTb K  CaMOpasBUTUIO, | - YMETb JaBaTb TeopeTudeckoe 060CHOBaHNE XMMUYECKNX Npobnem, ¢
BbInonHATb CaMOCTOATENBHOCTM 1 CaMOONpPEAENEHNIO; | KOTOPbIMW BCTPEYaeTCsl CneuuanncT B NPakTUYECKon AeATENbHOCTY;
PEMOHT -oBnageHue HaBblKaMm y4yebHo- | - 3HaTb 0OLLMeE CBeAEHUS1 O CTPOUTENBbHbBIX MaTepuanax, X CBOMCTBax,
0BNMLIOBAHHbIX Mccne,u,osaTveanKon, NPOEKTHOWN n | cocTtaee, cnocobax Npon3BOACTBA U MPUMEHEHUM;
noBepxHocTeil n | COUMAINbHON AeATENbHOCTY; - 3HaTb XMMUYECKYH NpMpoay CTPOUTENbHbLIX MaTepMarnos;
MO3aVNUYHBIX OCBOEHHbIe oby4yarowmmMmcs | - 3HaTb XMMUYECKNE INIEMEHTbI, BXOASALINE B COCTAB HEOPraHNYEeCKMX
MOKPBITHIA MeXnpegMeTHble NOHATMA N | CTPOUTENBHBIX BAXKYLLMX MaTepunaros;
YHMBEpCarnbHbIe y4yebHble OENCTBUS | - 3HATb XMMUYECKNE OCHOBbI B TEXHOMNOMMU CTPOUTESNbHbIX paborT;
(perynstueHble, nosHaBaTeslbHblE, | - 3HAaTb MO KakKMM XUMWYECKMM TEXHOSMOIMMSM CTPOUTENbHbIE
KOMMYHUKaTUBHbIE); MaTepuanbl NPON3BOaATCS;

- CNOCOOHOCTb WX WCNOMb30OBaHUA B
nosHaBaTesribHOM U couMnanbHOW MpakTuke,

rOTOBHOCTb K CaMOCTOATENBHOMY
NnaHNpoBaHUIO n OCYLLECTBINEHNIO
y4yebHOM  OeaTenbHOCTW,  opraHusauum
y4yebHoro coTpyaHun4yecTBa c
negarorm4yeckumm paboTHUKaMu n
CBEPCTHMKaAMM, K y4acTUH B MOCTPOEHUU
NHaMBUAYanbHOW obpa3zoBaTenbHOM
TpPaeKTopuu;

- VWHTEpec K pasnuyHbiMm  cepam
npodeccnoHanbHON AeaTenbHOCTH

— 3HaTb NMPUMEHEHNE N BHEAPEHNE HOBbIX NONIMMEPHbIX MaTepuanos,
NNacTUYEeCKMX MacC, CUHTETUYECKMX BOJIOKOH, Kay4yyKOB, BSDKYLLMX
BELLECTB B OTAENOYHbIX MaTepumanax.

- BrnageTb npaBunamy TeXHUKM Ge3onacHOCTM NpU UCMONb30BaHUM
XUMNYEeCKNX BeLWeCTB,;

- obecneumBaTb cobnogeHna TpeboBaHMi OXpaHbl TpyAa,
6e30MacHOCTM XU3HeAeATENbHOCTU U 3alUTbl OKpYyXKatoLLen cpeapl
Npw BbIMOSTHEHNM CTPOUTENBHbBIX paboT
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2. CTPYKTYPA U COOEPXXAHMUE OBLUEOBPA30BATENIbHON ONCLUMUMNUHbI «XUMUSA»

2.1. O6bem gucunnnuHbl U BUAbI y4eO6HON paboThbl

Bua yye6HOM paboThbl O61bem B yacax
O6bem ob6paszoBaTenibHOM NporpaMmmbl AUCLUNTTUHBI 72
B T.\.

OcHoBHOe coaepxaHue 64
BT.u.:

TeopeTnyeckoe obyyeHne 30
NpakTU4eckne 3aHaTuA 24
nabopaTopHble 3aHATUS 10
NMpodeccuoHanbHO-OpUEHTUPOBaAHHOE coAepXaHue 6
(copepxaHue npuknagHoro Moaynsi)

BT.u.:

TeopeTnyeckoe obyyeHne 2
npakTU4YecKkne 3aHATUA 4

NMpomexyToyHaa aTTrecTaumua (3ayer) 2
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2.2. TemaTU4yeCcKUin nNnaH u coagepxxaHmne AUCUMUNIIUHDbI

HanmeHoBaHue Popmupyem
CopepxaHue y4yebHoro matepmana (0CHoBHoe U npodeccCnoHanbHo- O6bem
PasAernos u OpPMEeHTUpPOBaHHOE), NabopaTopHble N NPaKTUYeCKue 3aHATUSA, NPUKNAAHON MOAYIb yacoB ble
Tem KOMMNeTeHuunmn
1 2 3 4
OcHoBHOe coaepxaHue 64
Paspen 1. OcHOBbI CTpOEHMA BelecTBa 6
Tema 1.1. OcHoBHOe coaepxaHue 4 OK 01
CtpoeHne 1. CtpoeHMne aTOMOB XUMUYECKMX INIEMEHTOB U NPUPOAa XUMNYECKOWN CBA3MN.
aTtomoB CoBpemeHHas wMopesnb CTpoeHust atoma CUMBOMUMYECKUA A3bIK XUMUK. XUMWUYECKUI
XUMUYECKMX 3ANEeMEHT. DNEeKTPOHHas KoHurypaumst atoma. Knaccmumkaumsa XuMmM4ecknx afeMeHToB (s-, p- 5
3J1eMEeHTOB U , d-anemeHTbl). BaneHTHble 3neKkTpoHbl. BaneHTHOCTb. JNeKTpoHHas npupoda XMMUYEeCcKou
npupoja CBA3W. OneKkTpooTpuuaTenbHOCTb. Buabl Xumudeckonm CBA3M  (KOBaneHTHasl, WOHHas,
XMMUYECKOWM MeTannumyeckasi, BogopogHas) n cnocobbl ee obpasoBaHus
CBA3n 2. NMpakTnyeckaa pabora Ne1 PelwweHuMe 3agaHMW Ha UCNONb30BaHME XUMWYECKOWU
CUMBOJIMKM N Ha3BaHUN COeANHEHUMN.
PelwieHne 3apgaHuni Ha ncnonb3oBaHNE XMMUYECKOW CUMBOIUKU U HAa3BaHUN COEOUHEHWN MO
HOMEHKNaType MexayHapo4HOro coto3a TeEOPETUYECKON U NPUKNAgHON XUMUN U TPUBUASBHBIX
Ha3BaHUN [ONs1 COCTaBIMEHUS XUMMUYECKMX (POpMyn OBYXaTOMHbIX COeOMHEHU (OKCMAOB, 2
cynbunaos, rmapvMaos 1 T.N.) U ApYrmx HEOPraHNYECKUX COEQUHEHU OTAENbHbIX KNaccoB.
lMpakTnyeckne 3agaHns Ha YCTaHOBIEHWE CBA3N MeEXAY CTPOEHWEM aTOMOB XUMMUYECKUX
3N1IEMEHTOB N NEPMoaNYeCKUM N3MEHEHMEM CBONCTB XMMNYECKNX SNTIEMEHTOB N NX COeANHEHUI
B COOTBETCTBUK C NonoxeHnem Nepnognyeckon CUcTeMsbI.
Tema 1.2. OcHoOBHOe cofiepxaHue 2 OK 01
MNeproanyeckni 3. MMpakTtuyeckasn pabota Ne2 lNMepuogunyeckas cucrema xummyeckux anemeHtos .M.
3aKOH U MeHpeneeBa.
Tabnvua .U. dunsnyecknin cmbicn MNMepunoanyeckoro 3akoHa [1.. MeHoeneeBa. 3akOHOMEPHOCTUN N3MEHEHUS
MeHpgeneesa CBOMCTB XUMWYECKUX 3ONEMEHTOB, ObpasyeMblX UMW MPOCTbIX W CHOXHbIX BeWecTB B
COOTBETCTBUM C TOSIOXKEHMEM XMMWYECKOro arnemMeHTa B [lepuogmnyeckon cucteme. 2

MwupoBo33peHyeckoe M Hay4dyHoe 3HadveHue [lepuogundeckoro 3akoHa [O.. MeHpeneesa.
MporHosbl [1.1. MengeneeBa. OTKpbITUE HOBbIX XMMUYECKNX NTEMEHTOB.

PelweHne npakTMKo-OpMEeHTUPOBAHHBIX TEOPETUYECKMX 3a4aHUI Ha XapaKkTepusaumio
XUMUNYECKMX AanemMeHToB «MeTannuyeckue / HemeTannmyeckme CBOMCTBA,
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ANEKTPOOTPULATENBHOCTD XMMUYECKNX INIEMEHTOB B COOTBETCTBUMN C X ANEKTPOHHBIM
CTPOEHNEM W NOSIOXKEHUEM B NEPUOANYECKON CUCTEME XUMUNYECKMX anemeHToB [.U.
MeHoeneeBa»

Pasgen 2. Xumunyeckmne peakumm 10
Tema 2.1. Tunbl | OCHOBHOE cofiepXKaHue 4 OK 01
XVIMNYECKMX 4. TWNblI XMMUYECKUX peaKLMiA. OK 04
peakuum Knaccudpuvkauma m TuUnbl XMMUYECKUX peakuunm C yyvyacTMeM HeOopraHU4eckux BeLLecCTB.

CocTaBneHne ypaBHEHW peakuuin COeOUHEHUS, pasfnoXeHus, 3amelleHusi, obmeHa, B T.u.

peakunin ropeHnsl, OKUCINEHNA-BOCCTAHOBIEHMS. 5

YpaBHEHNsT  OKUCNEeHUs-BOCCTaHoBNeHnsa.  CTeneHb  okucnenus.  Okucnutens  u

BoccTaHoBuUTenNb. CocTaBfieHne U ypaBHUBAHWE OKUCIUTENbHO-BOCCTAHOBUTENBbHbLIX peakunit

METOAOM 3MeKTPOHHOro 6anaHca. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakumn B npupoae,

NPOU3BOACTBEHHbIX NPOLECCax U XXN3HegeaTeNbHOCTU OPraHU3MOB.

5. MMpakTtu4yeckasn paborta Ne3 KonMyecTBeHHble OTHOLWEHUS B XMUMUM.

OCHOBHbI€ KONMYECTBEHHbIE 3aKOHbI B XMMUU U pac4eTbl M0 YPaBHEHUSIM XUMUYECKUX peaKkuni.

Monb kak eguHuua konmyecTBa BewlecTBa. MonsipHas mMacca. 3akOHbl COXpaHEHUsi MaccChbl U 5

3Heprun. 3akoH ABoragpo. MonspHbin ob6bem raszoB. OTHOCUTENbHAs MMOTHOCTb ra3oB.

PacyeTbl MO YypaBHEHUAM XUMMUYECKMX peakuuMi C UCNofb3oBaHMEM Maccbl, obbema

(HOpMarnbHbIE YCNOBMS) ra3oB, KONIMYEeCTBa BELECTBA.
Tema 2.2. OcHoBHOe cofiepxaHue 4 OK 01
dnekTponuTnyec 6. Teopus 3aNEKTPONMTUYECKON ANCCOLMALIUN. OK 04
Kasi auccoumaums| MoHbl. OnekTponuTbl, HeanekTponutbl. Peakunn noHHoro obmeHa. CocTaBneHue peakuun >
N NOHHbIA OOMEH [MOHHOTO OOMeHa MnyTeM COCTaBNEHUA WX MOSMHbIX U COKPALEHHbIX WOHHbIX YpPaBHEHWUN.

KNMCnoTHO-OCHOBHbIE peakuun. 3agaHnst Ha COCTaBEHNE MOHHbIX PeaKLUNi.

7. JlabopaTopHas pabora Ne1 Tunbl XMMUYECKMUX peaKLun.

WccneposaHue TvnoB (MO COCTaBy M KOMUMYECTBY MCXOOHbIX M 0OpasyroLUXCs BELLECTB) U 5

NPU3HaKoOB XMMUYECKMX peakunin. NpoBeaeHne peakumii MOHHOro obmeHa, onpegeneHne cpeapl

BOAHbIX pacTBOPOB. 3a4aHns Ha COCTABIEHNE NOHHbIX PeaKLMN.
KonTpon.Has 8. CTpoeHue BellecTBa U XMMUYECKUe peakumm 2
pa6ota Ne 1 ' ’
Pasgen 3. CTpoeHuMe n cBoMCTBa HeOpraHM4YeCcKux BeLlecTB 16

OcHoBHOe coaepxaHue 4 OK 01
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Tema 3.1. 9. MpeameT HeOpraHU4YeCKOU XUMUMN. MK X.3.
Knaccudukauus, | Knaccudukaums HeopraHudeckux BeulecTs. [lpocTble n crnoxHble BelectBa. OCHOBHbIe MK X.4.
HOMeHKnaTypa un |Knacchbl  CrOXHbIX BellecTB  (OKcuAbl, MMAPOKCKUABI, KWUCMOTbI, conu). Bsanmocsssb
cTpoeHme HeopraHM4Yecknx BeLecTB. ArperatHble COCTOSHMSA BellecTBa. Kpuctannuyeckme n amopgHble
HeopraHudeckux |BELIecTBa. Tunbl  KpUCTaNN4YECKNX peleTok (aToMHas,, MonekynsapHas, MOHHas,
BELLECTB MeTannumyeckasi). 3aBUCMMOCTb (PU3NYECKMX CBOMCTB BeELLeCTBA OT TUNa KpuUCTanimn4yeckom

peleTkn. 3aBUCUMOCTb XMMUYECKON aKTUBHOCTM BELLECTB OT BUOA XMMMUYECKON CBA3N 1 TUNa

Kpuctannmyeckomn peeTtku. NpruyinHsl MHoroobpasuns BeLecTB.

10. MNMpakTnyeckas padbora Ne4 HomeHknaTypa HeopraHM4eCK1MX BeLlecTB.

HasBaHne BewlecTBa mMcxoad M3 UX XMMWUYECKOM OOPMYIibl UM COCTaBfiEHNE XUMWUYECKOWN

dopMyrnbl UCxoast U3 HasBaHusA BewlecTBa No MmexayHapogHon (MKOMAK) nnu tTpusmnanbHon

HOMeHKnaType.

PelweHne npaktnyeckux 3agaHunM no Knaccudukauuu, HOMEHKaTtype W XUMUYECKUM

dopMynam HeopraHuM4YeckuMx BeLLEeCTB pasfiMYHbIX KNaccoB (yrapHbIW ras, Yrrekucnbin ras,

aMMMakK, ralleHas W3BecCTb, HeraweHas W3BecTb, MUTbEBas coda W APYrux): HasbiBaTb W

COCTaBNATb POPMYIibl XUMUYECKNX BELLECTB, ONpeaensiTb NPUHAANEXHOCTb K Knaccy.

NCTOYHUKN XMMyeckon uHdopMauumn (CpeacTtB MaccoBor MHdopMauun, ceTb MIHTepHeT wm

apyrue). Nounck nHopmaumm No Ha3BaHUAM, MAEHTUdUKATOPAM, CTPYKTYPHbIM hopMynam.
Tema 3.2. OcHOBHoOe cofepxaHue OK 01
dunaunko- 11. MeTannb.l. MK X.3.
XUMUYyeckmne Obwwme dusnyeckme M xmmumyeckme csonctBa MeTannoB. Cnocobbl nonyvyeHus. 3HayeHue MK X.4.
CBOWCTBA MEeTansoB 1 HEMETAIOB B NPUPOAE U XU3HEeLEATENbHOCTN YenoBeKka 1 opraHnamoBs. Kopposus
HeopraHuyeckux |MEeTansioB: BUAbl KOPPO3WW, CMOCOOLI 3aLUMThI METaN10B OT KOPPO3UK
BELLECTB 12. HemeTannol.

Ob6wwme usnyeckne n XMmmyeckmne CBOMCTBa HEMETANNOB. TUMNWYHbIE CBOMCTBA HEMETAsIOB
IV— VIl rpynn. Knaccudukaumsa v HOMeHKnatypa coefuHeHun HemeTansnoB. KpyroBopoTbl
BMOreHHbIX 3IEMEHTOB B NpUpoae.

13. XMMmnyeckme cBOMCTBA OCHOBHbIX KNAacCOB HEOpPraHU4YecKnx BewecTB (OKCKaoB,
rMOPOKCMAOB, KACMOT, conen u ap.). 3akOHOMEPHOCTU B U3BMEHEHUWN CBONCTB MPOCTbIX
BeLEeCTB, BOJOPOAHbIX COeAMHEHNI, BbICLLMX OKCUAO0B U MMAPOKCUIOB

14.MpakTnyeckana pabota Ne5 CoctaBneHne ypaBHEHUN XMMUYECKUX peaKLUN.
CocTaBneHne YypaBHEHUN XUMUYECKMX peakuMnm C Yyy4acTMeM TMpPOCTbIX W CIOXHbIX
HeopraHMyeckmx BELLEeCTB: MeTanfioB M HeMeTansoB; OKCMAOB MeTannoB, HEMETansoB W
aMdOTEPHbIX 3NIEMEHTOB; HEOPraHNYECKUX KUCNOT, OCHOBAHWUN U aM(POTEPHbIX MTMAPOKCUAOB;
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HeopraHMYecKnx Conen, XxapakTepusyrLmx nx CBOMCTBA.

PelweHne npakTUKO-OPUEHTUPOBAHHbLIX TEOpPeTUYECKUX 3adaHuMM Ha CBOWCTBA, COCTaB,
nonydyeHne n 6e3onacHoe MCNoONb30BaHWE BaXXHEWLUNX HEOPraHU4YeCcKMx BewecTB B ObiTy u
NPaKTUYECKON OEeATENbHOCTY YeroBeka.

Tema 3.3. OcHoOBHoOe cofiepxaHue 2 OK 01
NoeHTndmkaums 15. Na6opaTtopHas pa6oTa Ne2 UaeHTUhMKaLMA HeoOpraHNYeCKMX BELLEeCTB. OK 04
HeopraHuyeckux |PelleHue akcnepumeHTanbHbIX 3a4a4y No XMMUMYeCKMM CBOMCTBAM MeTarnsioB 1 HeMeTanmnos, No
BELLEeCTB pacno3HaBaHUIO 1 NOSTYYEeHUI0 COeAMHEHUI MEeTansIoB U HEMeTarnsoB.. 2

NpoeHTudpukaumss HeopraHMYecKMx BeLLeCTB C UCMONb30BaHMEM WX  (PU3UKO-XUMUYECKUX

CBOWCTB, XapaKTEpPHbIX KayeCTBEHHbIX peakuun. KayecTBeHHble peakuum Ha cynbdart-,

KapboHaT- U XNOopUA-aHUOHbI, HA KATUOH aMMOHUS.
KoHTponbHas -

16. CBOMCTBaA HEOPraHN4YeCKUX BeLecTB. 2

paboTta Ne2
Paspen 4. CTpoeHune n cBONCTBa OpraHM4YecKkux BelecTB 24
Tema 4.1. OcHoOBHoOe cofepxaHue 4 OK 01
Knaccudpukauus, 17. OpraHuyeckasi XMMUM KakK HayKa. MK X.3.
CTpOEeHne U MpeomeTt opraHuyeckon xumun. MecTo M 3HaAYeHMe OpraHN4yeckom XumumuM B CUCTEMEe MK X.4.
HOMEHKnaTypa |€CTECTBEHHbIX HayK.
OpraH1yecknx XvMnyeckoe CTpPOEHME Kak MopsgoK COeAMHEHUst aTOMOB B MOJIEKYyNe COrflacHO WX
BELLECTB BaneHTHoCTUn. OCHOBHbIE MOMOXEHUS TEOPUM XMMUYECKOTO CTPOEHUS  OpraHU4ecKmnx

coeguHeHmn A.M. bytnepoBa. YrnepoaHbli CKeNneT OpraHM4yecKom MOMeKyrnbl. 3aBUCMMOCTb 5

CBOWCTB BELLECTB OT XMUYECKOro CTPOEHUS Monekyn. somepus 1 nsomepsl.

MoHATHMEe O doyHKUMoHanbHou rpynne. Pagukan. MpuHumMnbl Knaccndukaumm opraHnyYeckmnx

coeguHeHun. MexayHapoaHas HOMeHKnatypa M NpUHUMNBI HOMEHKATypbl OpraHn4ecKmnx

coeanHeHui. [loHATMe 06 asoTcoaepXalimMx CcoeaMHeHUsX, OWONOrMYecKkn akTUBHbIX

BellecTBax (yrneBsoaax, xupax, 6enkax u gp.), BbICOKOMONEKYNAPHbIX COeANHEHUAX (MOHOMEP,

nonuMep, CTPYKTYPHOE 3BEHO).

18. MpakTnyeckasa pabota Ne6 HomeHknaTypa opraHM4ecKMx coeaUHEeHUN.
HomeHknaTtypa  OpraHM4YecKMx  COeAMHEHUMM  OTAENbHbIX  KMaccoB  (HacCblWEHHbIe,
HeHacblWeHHbIE U apoMaTUdeckue yrneBoaopodbl, CnvpTbl, deHONbI, anbaernabl, KeTOHbI, 5

kapboHoBble kucnoTbl U Ap.) CocTaBneHne NOSHbIX U COKPALLEHHbIX CTPYKTYPHbIX dopmMyn
OpraHMYecKnx BELLECTB OTAEMbHbIX KIacCoB, UCMONb3ys MX HAa3BaHUSA MO CUCTEMATMYECKON U
TpMBManbHOW HOMEHKNaType (3TUNEH, aueTuUneH, MmuuepviH, eHon, popmanegerni, ykcycHas
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Kncnota, rmuuuH). PacdeTbl npoctenwen oopmyrbl OpraHM4eCcKOW MOJSIEKYrbl, UCXOASA U3
3N1eMEeHTHOro cocrasa (B %).

Tema 4.2.
CsoncTtBa
OpraHnyeckmnx
coegnHeHnn

OcHoOBHoOe cofiepxaHue

12

19. CBoncTBa opraHM4eCKNX COeAUHEeHUN.
PU3NKO-XMMUYECKME CBONCTBA OPraHUYeCcKUX CoeqMHEHUN OTAENbHbIX KIaccoB (0COBEHHOCTM
Knaccudumkauum n HOMEHKNaTypbl BHYTPW Kinacca; roMonormiyeckuin psag n obwas dpopmyna;
n3omepus; pusnyeckme CBOMCTBA; XMMMUYECKMe CBONCTBA; CNOCOOLI NONyYeHns):
— npedenbHble yrneBogopoabl (ankaHbl M UMKNoankaHbl). [opeHne MeTaHa Kak OAWH U3
OCHOBHbIX WCTOYHWKOB Tensia B MNPOMbIWNEHHOCTM U 6biTy. CBOMCTBA NPUPOOHbLIX
yrneBogopoaoB, HAXOXAEHNE B NMPpMpoae U NPUMEHEHNE ankaHoB,
— HenpeaenbHble (ankeHbl, ankvHbl K ankagueHbl) 1 apoMaTnyeckue yrinesogopoabl. FopeHve
aueTuneHa Kak MCTOYHUK BbICOKOTEMMNEPATYPHOIO NilaMeHW ANsi CBAPKM U PE3KU METassoB.

20. Kucnopopgcopepxalime coeanHeHUs.
Kucnopoacogepxaiine coeamHeHnsa (cnmptbl U dpeHornbl, KapboHOBbIE KUCNOTbI U 3UpsbI,
anbgernabl M KEeTOHbl, Xupbl, yrnesodbl). [lpakTUyeckoe npuUMEHEHNEe ITUMNEHTTINKONS,
rmvuepuHa, deHona. lNpumeHeHne dopmanbaernga, auetanbgernga, YKCYCHOW KUCNOTbI.
Mbina Kak conu BbICLLUMX KapboHOBLIX KMcnoT. Mowuwime cBOMCTBA Mbina.

21. AzoTcogepalime coeauHeHus.
AsoTcoaepxalume coeauvHeHust (aMMHbl M aMUHOKMCHOTbI, Genku). BbicokoMonekynsipHble
coeanHeHnsi (CMHTeTUYecKne 1 Guorormyeckn-akTuBHble). MoHomep, nonMMep, CTPYKTYpHoe
3BeHo. [onMmepusaums aTuneHa kak OCHOBHOE HanpaeneHe ero NCnoNb30BaHUS.
eHeTMYecKkasi CBSI3b MeXAy Knaccamy OpraHNY4ecknx COeaMHEHMUN.

22. NpakTnyeckas paborta Ne7 CBoncTBa OpraHN4YeCKMX COeAUNHEHUN.

CBOMCTBa OpraHMYecKnx COeaUHEHNN OTAENbHbIX KNacCoB (TpMBManbHas U MexayHapogHas
HOMEHKNaTypa, XMMWYEeCcKMe CBOWCTBA, CNocoObl MonydYeHus): npedenbHble (ankaHbl wu
UMKnoankaHbol), HenpegenbHble (ankeHbl, ankuHbl W ankaguveHbl) W apomMaTuyeckue
yrneBogopoabl, CNMpPTbl U heHonbl, KapboHOBbIE KMCMOTbI U 3dUpbl, anbaernabl U KETOHbI,
aMVHbl U aMWUHOKUCIIOTbI, BbICOKOMONEKYNSPHbIE COeAMHEeHMs. 3ajaHus Ha COoCTaBlieHue
YPaBHEHUN XMMUYECKNX peakunin ¢ ydacTuemM OpraHMyeckux BeLecTB Ha OCHOBaHUM UX COCTaBa
N CTPOEHMUS.

23. NMpakTnyeckana pad6ora Ne8 CoctaBneHue cxem peakuum.
CocTaBneHne cxem peakumi (B TOM 4ucrie Mo NpeanoXeHHbIM Lenodkam npeBpalieHuii),
XapaKTepU3yLLINX XUMUYECKNE CBONCTBA OPraHMYeCKUX COEOVHEHUM OTAENbHbIX KNacCoB,

OK 01
OK 04
MK X.3.
MK X.4.
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cnocobbl MX MOMy4YeHMS W HasBaHME OPraHUYeCKUX COEOUHEHUN MO TPMBUATBHOW WNn
MeXayHapo4HOW CUCTEMaTUYECKOM HOMEHKIaType.

PeweHne npakTUKo-OpUEeHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OpPraHUYeckux
COeANHEHU OTAENbHbIX KNACCOB.

24. llabopaTopHasn pabota Ne3 lNpeBpaLleHns opraHM4eCKux BeLwecTB .
lMpeBpalleHnss opraHMyYeckux BELWECTB Npu HarpeBaHun. NonyyeHne aTuneHa n nsyvyeHme ero
cBoncTB. MogenupoBaHne MOMEKyN N XMMUYECKUX NMpeBpaLleHnii Ha NpuMepe aTaHa, 3TUNeHa,
aueTtuneHa v gp.

Tema 4.3. OcHoOBHoOe cofiepxxaHue OK 01
NoeHTudpukaums 25. BuoopraHuyeckue CoeaNHEHMS. OK 04
OpraHn4ecknx MpumeHeHne n Brnonornyeckas ponb yrnesogos. OkucreHne yrineBooB — UCTOYHUK SHEPruu MK X.3.
BellecTs, Ux XuBbIX opraHnamoB. O6nactn npMMeHeHust aMmmHOKMCIOT. [NpeBpalleHus 6enkos NUWKM B MK X.4.
3Ha4deHune 1 opraHusme. buonormnyeckme GyHKumMmM 6GenkoB. buonornyeckne dyHKUMM xupoB. Pornb
NnpUMeHeHne B OpraHn4YecKon XMMuun B peLieHnn npobnem nuwesor 6e30nacHOCTH.
ObITOBOM U 26. Ponb opraHM4eckon XMM1UM B XXU3HU OOLLEeCTBa.
NPOM3BOACTBEHH | Ponb opraHN4eckon XMW B peLLieHnn Npobnem aHepreTuyeckon 6e3onacHoCTu, B pasBuTm
Oon NeATeNbHOCTU | MeauUMHBI, CO34aHUN HOBbIX MaTepuanoB, HOBbIX MCTOYHMKOB SHEPrUWU (anbTepHaTUBHbIE
Heroseka NCTOYHUKN 3Heprnn). OnacHOCTb BO3AENCTBUSA Ha XMBblEe OpraHn3Mbl OpraHUYecKuX BELLECTB

OTAENbHbIX KnaccoB (YrneBoaopoAbl, CNMpTbl, OEHONMbI, XNOpopraHMyeckne npousBoaHbIE,

anbgerngbl U op.), CMbICA NokasaTensa npeaensHo 40NYCTUMOW KOHLEHTPaLUN.

27. NNabopaTopHasa paboTta Ne4 UaeHTUMKaLmUA opraHMyYecKux BeLlecTB.

NaeHTudmkauma opraHM4ecknx CoeauHeHWn OTAENbHbIX KNaccoB (Ha npumepe anbAernios,

Kpaxmarna, YKCYCHOW KUCNOTbl, GenkoB M T.M.) C UCNOMb30BaHMEM WX (PU3UKO-XMMUYECKUX

CBOWCTB W XapaKTepHbIX KayeCTBEHHbIX peakuun. [eHaTypauua OGenka npu HarpeBaHuW.

LiBeTHble peakuun 6GenkoB. BO3HMKHOBEHME aHaNUTUYECKOro CUrHana C TOYKU 3peHus

XMMUYECKMX  MPOLECCOB MPU  MNPOTEKaHMM  KAYeCTBEHHOM  peakuuun, MNo3BOMSOLLEN

NoeHTUPUUMPOBATL NPEASIOXKEHHbIE OpraHMYeckne BeLecTBa.
KoutponbHas 28. CTpyKTypa 1 CBOMCTBA OpraHU4YeCKMUX BELLUECTB
pa6ota Ne3 ) '

KnuHeTnyeckne u TepmoaMHaMMyeCKne 3aKOHOMEPHOCTU MPOTEKAHUSA XUMUYECKUX
Paspen 5. o

peakummn

OcHoBHOe coaepxaHue OK 01
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CkopocTb
XUMUYECKNX
peakunn.
Xumunyeckoe
paBHOBeCKE

29. CKOpOCTb XMMUYECKUX peakuun. Xummyeckoe paBHoBecue.
CKOpOCTb peakuuu ee 3aBUCUMMOCTb OT pas3finyHbIX (PaKTOPOB NPUPOLblI pearnpyroLmnx
BELLECTB, KOHLEHTpauum pearvpylowmx BewecTB, TemnepaTtypbl U nnowagn peakumoHHOW
noBepxHOCTU. TennoBble 3PGEKTbI XMMUYECKNX PEAKLNN. JK30- N IHOOTEPMUYECKUE, PpEAKLINN.

30. ObpaTuMoCTb peakuuin. XMMUYECKOe paBHOBECUE U ero CMeLLleHue noa AencTBuem
pasnnyHbIX (akTopoB (KOHUEHTpauMss peareHToB WM MNPOAYKTOB peakuuwn, LaBreHue,
TemnepaTypa) Ans co3gaHusi ONTUMAaribHbIX YCMOBUMA MPOTEKAHUS XMMUYECKUX MPOLLECCOB.
MpuHumn NelllaTtenee.

31. MpakTnyeckaa pabota Ne9 PelweHue NpakTUKO-OPUEHTUPOBAHHbLIX 3aA4aHUU Ha
aHanu3 ¢akTopoB, BNUAIOLWMNX HA UBMEHEHNE CKOPOCTU XUMUYECKON peaKkLuuu.
PeweHne npakTUKO-OPUEHTUPOBAHHLIX 3adaHWU Ha aHanu3 (aKTopoB, BAUSAOWKUX Ha
N3MEHEHNE CKOPOCTU XMMUYECKOW peakumn B T.4. C NO3ULUIN SKONOrMYECKN LienecoobpasHoro
nosegeHnss B 6bITy M TPyAOBOM OEATENbHOCTU B LENAX COXpaHeHUs CBOEro 340pOoBbs WU
OoKpyXawllen npupogHon cpebl. PelweHne npakTUKo-OpUEHTUPOBAHHbBIX 3adaHuni  Ha
npumMeHeHne npuHuuna Jle-llaTtenbe Ana HaxoXgeHus HanpasfneHnsa CMeLLEHUs paBHOBECUS
XUMUYECKOW peakLmm n aHanna akTopoB, BIUSAIOLWNX HA CMELLEHME XMMNYECKOTO PaBHOBECHUS.

MK X.3.
MK X.4.

Pa3pen 6.

PacTtBopbl

Tema 6.1.
MoHaTHE O
pacTBopax

OcHoBHoO€ cogepxaHue

32. NoHsATME 0 pacTBOpax.

PactBopeHne kak duamnko-xummyecknin npouecc. PactBopbl. Cnocobbl nNpuroToBneHus
pactBopoB. PactBopumocTb. MaccoBas fons pactBopeHHoro Bewectea. CMbIC nokasaTens
npegenbHO OOMYyCTUMOW KOHLEHTpauun W ero WUCrorb30BaHMEe B OLEHKEe 9KONOrm4eckom
©esonacHocTu. lMpaBuna akonornyeckn LenecoobpasHoro nosegeHna B ObITy M TpyaooBOK
AeATerNbHOCTN B LEensax COXpaHeHUs CBOEero 3[40pPOBbS U OKpYXKaloLlen NpupoaHoOu cpeabl;
ONacHOCTb BO34ENCTBUS Ha XUBblE OpraHn3Mbl OnpeaesieHHbIX BELLECTB.

PeweHne npakTMKO-OPMEHTUPOBAHHBIX pPacYeTHbIX 3aJaHuUn Ha pPacTBOpPbI, UCMOSb3yeMble B
ObITOBOW M MPOU3BOACTBEHHOW AEATENBHOCTY YeSlI0OBEKA.

OK 01
MK X.3.
MK X.4.

Tema 6.2.
WccnepoBaHne

OcHoBHoOe cogepxaHue

33. JNabopaTtopHas paboTta Ne5 NMpuroroBneHne pacTBopoB.

OK 01
MK X.3.
MK X.4.
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CBOUCTB
pacTBOpOB

[MpurotoBneHne pacTBOpoB 3agaHHOM (MaccoBoW, %) KOHUEHTpaumm (C NpaKTUKO-
OpPUEeHTUPOBaHHbLIMK BOMpocamMun) 1 onpeaeneHne cpeibl BOAHbIX pacTBOPOB.
PeweHne 3agay Ha NpuroToBieEHNE pacTBOPOB.

npO(bECCVIOHaﬂbHO-OpMeHTMpOBaHHOG cogepxaHue (cop.ep)KaHMe npuknagHoro MO.CI.yHFI)

Paspen 7. XuMus B GbITY M NPON3BOACTBEHHOWN AeATENbHOCTU YernoBekKa 6 OK 01
Xvmus B BbITY 1 |OcHOBHOE coaepXKaHue 4 8E 82
fPON3BOACTBEHH 34. MpakTnyeckasa pabota Ne10 NMouck n aHann3 KeMcoB O NPUMEHEHUN XUMUYECKUX MK X 3
OW ACATENBHOCTU| o)y iecTB M TEXHOMOMMIA C y4yeToMm O6yayuwen npodeccMoHanbLHON AeATEeNbHOCTH. MK X.4.
Henoeeka Monck n aHann3 KEMcoB 0 MPUMEHEHNN XMMUYECKNX BELLLECTB N TEXHOMOIMNIA C y4eToM ByayLuen o

npogeccuoHanbHOM OesATeNnbHOCTM MO TeMaM: BaXHeWwwue CTpouTenbHble MaTepuarnsl, 2

KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTEKNo, Kepamuka, Matepuanbl And 9MeKTPOHUKW,

HaHoMaTepwuarsbl, TEKCTUIbHbIE BOSIOKHA, UCTOYHUKU SHEPTUKN, OpraHnyeckme u MMHeparsibHble

yaobpeHns, nekapCTBEHHbIE BELLECTBA, ObITOBas XMMUS.

35. MNMpakTnyeckan pabora Ne11 3awmra Kencos. 5

[MpeacTaBneHne pesynbTaToB PELUEHNS KEMCOB B dOPME MUHU-A0Ka4a C Npe3eHTaumnen.
36. AndcpepeHUMpOBaHHbIN 3a4eT 2

Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUUMITUHDBI

3.1. Tpe6boBaHMA K MUHMMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecneyeHuio

Ana peanusauun nporpamMmmbl  OUCUUNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: Y4ebHbIn KabuHeT xumun wn/unum y4ebHomn
Xnmundeckon nabopaTtopun.

ObopyaoBaHue y4yebGHOro kabuHeTa (HarnsgHble noco6wus): Habopbl
LIApOCTEPXKHEBBLIX MOAENen MOMeKyrn, MOAEeNn KPUCTanMYeckmx peLleToK, KOmneKLmm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSMEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos
n MUHepanoB, Tabnuua Mengeneesa, y4ebHble hmnbmbl, LndpoBble obpasoBaTesibHbIE
pecypcbl.

TexHunyeckne cpeacrtBa OOy4YeHMA:  KOMMNbOTEP C  YCTPOMCTBaMM
BOCMpOM3BEAEHMS  3ByKa, MPUHTEP,  MynbTUMeOua-npoekTop C  3KpaHOM,
MynbTUMeAUNHas 40oCKa, yKaska-npeseHTep A5 Npe3eHTauni.

O6opynoBaHue nabopartopum u paboumx Mect nabopaTopumn: MEH3YPKMU,
NUNeTKN-KanenbHUUbl, TEPMOMETPbI, MUKPOCKOM, nynbl, NpeAMETHble WU MOKPOBHbIE
cTekna, nnaHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKNAHHbIEe NPOOMPKK, pe3nHoBbIe NPOOKK, (PhoHapUKK, HABOP PeakTUBOB, CTEKNSHHbIE
nanoYku, WTaTuBbl 4Nsi NPOOGUPOK; MEPHbIE LIMNNHAPLI, BOPOHKN CTEKMSIHHbIE, BOPOHKM
aenutensHble uunuHgpudeckue (50-100 mn), cTynku ¢ nectnkom, hapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTopHble WTaTUBbl, CNUPTOBLIE FOPEsKW, CuykKn, Npubop ANa Nosy4eHnsa rasos
(vnn npobupka € rasooTBOAHOW TpyOKOW), AepxaTenu Ans npobupok, CKNAHKUA ANns
XpaHeHUs1 peakTUBOB, pasfaToydHble NOTKU; XxumMmmndeckne ctakadbl (50, 100 n 200 mn);
LnaTenu; NMHUETbI; TUrenbHble LWMMUbl; CEKYHOOMEPLI (Tanmepbl), MePHbIE NPOBUpPKM
(Ha 10—20 mn) n mepHsble konbbl (25, 50, 100 n 200 mn), BoasiHas 6aHa (unu TepmocTar),
CTEKNAHHbIE NarioyKK; KoHMYeckme konbbl ansa TutposaHus (50 n 100 mn); HOMKaTOPHbIE
noslockn ans onpegeneHna pH v ctaHgapTHas MHOMKATOPHAas LWKana; yHMBepcasibHbIN
nugukatop; nunetkn Ha 1, 10, 50 mn (Mnu pgosatopbl Ha 1, 5 n 10 mn), GopeTkn ans
TUTPOBaHMA, MeauumHckue wnpuubl Ha 100-150 wmn, nabopaTopHble w/unu
aHanuTudeckme Becbl, pH-MeTpbl, CywunbHbIM WKad, u gp. nabopaTopHoe
obopynoBaHue.

3.2. UudbopmaumoHHoe obecneyeHme peanusayum NporpaMmmbi

1. Ona peanusaumm nporpammbl 6MbnunoteyHbin oHL obpasoBaTenbHOM
opraHusauun [OOSMKEeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMALMOHHbIE  pecypcCbl,  PEeKOMeHOOBaHHble  Ofs  WUCMNONb30BaHMS B
obpasoBaTenbHOM NpoLecce, He cTaplle 5 NneT ¢ MOMeHTa U3gaHus.

2. PekomeHngyeMble nevaTHble n3gaHusi No peanvsaumm obueobpasoBaTenbHON
ANCUMNIIWHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauusax Mo  opraHu3auuun
oby4eHuns.
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4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb 1 oueHka pesynbTaTtoB 06y4eHMs OCyLLEeCTBNASETCS NpenogaBaTenem B
npouecce NpoBeaeHUs NpakTUYeCcKUX 3aHATUIA 1 NabopaTopHbIX paboT, TeCTUPOBaHMS,
a Takke BbIMOMHeHMs oby4alWwmMMncas WHAMBUAYaANbHbIX 3a4aHun, MNPOEKTOB,
nccnenoBaHuin. PesynbTtathl 06ydeHns onpegenstoT, 4To obyyatowmecs OMKHbI 3HaTb,
NOHMMaTb U AEMOHCTPUPOBATL MO 3aBepPLUEHNN N3YHEHUS OUCLUNINHDI.

Onsa dopMmnpoBaHnA, KOHTPOMNSA M OLEHKM pe3ynbTaToB OCBOEHUSA y4ebHON
ANCUUNIIUHBI  UCMOMb3YeTCAa CUCTEMa OLEHOYHbIX MepOnpuUAaTUN, npeacTaBngaoLLas
cobor Komnnekc y4ebHbIX MepONpPUATUIA, COrNAacoBaHHbIX C pesynbTataMmn obyyeHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n oroc Crio.
Ne | OK/MK |Mopaynb/Paspen/Tema| Pe3aynbTat 00y4yeHus Tune oueHqu? X
MeponpUATUN
| | OcHOBHOe cofepXxaHue
1 Paspen 1. OcHoBbI SN AL
6a3oBble NOHATUA U
CTPOEHuUs BeliecTBa
3aKOHbI XMMUU
1.1 [OK01 |CTtpoeHue aTomOB CocTtaBnstb 1. Tect «CTpoeHne aToMmoB
XUMUYECKNX XMmuyeckmne hopmMmyrbl  |XMMUYECKNX SIEMEHTOB U
3N1IEMEHTOB U Npupoga |(coeanHeHun B npupoaa XMMMUYECKOWN CBA3NY.
XMMUYECKOW CBSA3N COOTBETCTBUN CO 2. 3agauyn Ha cocTaBrieHue
CTEMEHDBIO OKUCIIEHNS | XMMUYECKNX hopMYT
XUMUYECKNX OBYXaTOMHbIX COEANHEHUN
3MIEMEHTOB, Ucxons M3 |(okengos, cynbdnaos,
BaNeHTHOCTU U rmaopuaoB u T.0.).
anekTpooTpuuaTensHoc (3. 3agaHusa Ha UCNONb30BaHNE
™ XUMUYECKOWN CUMBOJTUKU U
Ha3BaHWI coeaUHEHUIN MO
HOMEHKNaType
MeXOyHapoaHOoro cotosa
TeopeTU4EeCKOn 1 NpUKIagHon
XUMUN N TPUBNATbHbBIX
Ha3BaHW 4N COCTaBneHus
XUMUYECKNX hopMyI
ABYXaTOMHbIX COEANHEHNI
(okcugos, cynbuaos,
rmapwuaoB v T.M.) U opyrux
HeopraHN4Yecknx coeanHeHumn
OTAeNbHbIX KIlaccoB
1.2 |OK01 |[Nepuognyeckmnin 3akoH |XapakTepusoBaTb 1. Tect «MeTannunyeckue /
OK 02 |nT1abnuua .W. XUMUYECKME NIEMEHTbLI |HEMeTasnyeckme CBOUCTBA,
MengeneeBa B COOTBETCTBUM C UX 3MEKTPOOTPMLUATENBHOCTb U
NONOXEHNEM B CPOACTBO K ASIEKTPOHY
nepruoanyeckom XUMWNYECKMX INIEMEHTOB B
CUCTEME XMMUYECKNX  |COOTBETCTBME C NX
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anemeHToB ..
MeHpeneeBa

9NTIEKTPOHHbLIM CTPOEHMEM U
NosioXKeHMeM B Nepnoanveckomn
CUCTEME XUMMUNYECKNX
anemeHToB .M.
MeHoeneesay.

2. lNpakTnyeckne 3agaHnsa Ha
YCTaHOBIEHNE CBA3N MeXay
CTPOEHNEM aTOMOB
XUMUYECKNX 3IEMEHTOB U
nepmuoanyecknmMm N3aMeHeHnem
CBOMCTB XMMMUYECKNX
3MIEMEHTOB U X COeQNHEHN B
COOTBETCTBUM C MNOSNOXEHNEM
lMepuogunyeckon cucrteme.

3. MNMpakTuko-
OPVEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
XapakTepusaumo XMMN4EeCKNX
anemeHToB: «MeTannuyeckue /
HemeTannmMyeckne CBOMCTBA,
3NEKTPOOTPMLATENBHOCTL U
CpPOACTBO K 3NIEKTPOHY
XUMUYECKNX 3NEMEHTOB B
COOTBETCTBME C UX
9NIEKTPOHHbLIM CTPOEHMEM U
NnosioXKeHneM B Nepnoanveckomn
CUCTEME XUMUYECKNX
anemeHToB [.. MeHgeneeBa»

Pa3pen 2.
XumMuyeckme peakumm

XapaktepusoBaTb
TUNbI XUMUYECKUX
peakuumn

KoHTponbHas paboTa
«CTpoeHue BewecTBa U
XUMMUYECKME peaKLuny»

2.1

OK 01
OK 04

Tunbl XMMUYECKNX
peakumnn

CocTtaBnsTtb peakumm
COeaNHEHNs,
pasnoxeHus, obmeHa,
3ameLleHms,
OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE
peakumm

1. 3apaum Ha cocTaBneHme
YypaBHEHWI peakuuni:

— COeANHEHUS1, 3aMeLLIEHNS,
pas3noXxeHus, ooMeHa;

— OKUCNNTENbHO-
BOCCTAHOBUTENbHbIX peakLuii ¢
ncnonb3oBaHMEM MeToaa
anekTpoHHoro 6anaHca.

2. 3agauun Ha pacyeT macchbl
BellecTBa Unum obbEma

ra3oB No U3BECTHOMY
KONn4ecTBY BeLLeCcTBa, Macce
nnn o6bLEMY OAHOro 13
y4yacTBYHOLLMX B peakuum
BELLECTB; pacyeTbl

macchl (06bEma, KonuyecTea
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BelLlecTBa) NPOaYKTOB
peakuuun, ecnv ogHo u3
BELLIECTB UMEET NPUMECH

2.2 onektponutudeckas  |CocTtaBnaTb ypaBHeHus |1. 3agaHus Ha cocTaBreHne
auccounaums mn XUMUYECKNX peakLmm MOMEKYIAPHbLIX Y MOHHbIX
WOHHbIN 0BMmeH MOHHOro obmeHa ¢ peakuumn ¢ ydacTMeM KUCHOT,
y4yactmem OCHOBaHU 1 conewn,
HeopraHN4Yecknx yCTaHOBIeHNe N3MeHEHNS
BellecTB KMCNOTHOCTU cpeabl
2. JlabopaTopHas paboTta
"Tunbl XMMMYecknx peakumn”
3 Paspen 3. CtpoeHue |UccnepoBatb KoHTponbHas paboTa
M CBOMUCTBA CTpoeHune n ceomctBea [«CBoMCTBa HEOpPraHNMYeCcKux
HeopraHM4yecKnx HeopraHM4yecKnx BellecTB»
BelwecTB BewecTB
3.1 |OK 01 |Knaccudumkaums, KnaccudvmumposaTb 1. Tect «HomeHknatypa u
MK X.3. |HOMeHknaTypa un HeopraHnyeckue Ha3BaHWe HeopraHN4YecKnx
MK X.4. |cTpoeHune BellecTBa B BELLECTB UCXOOA U3 UX
HeopraHN4Yecknx COOTBETCTBUM C UX XUMUYECKON (PopMynbl UIn
BELIEeCTB CTPOEHNEM COCTaBMNeHne XMMU4eCcKomn
dopMyrnbl UICXOAA N3 Ha3BaHUS
BellecTBa NoO MexayHapogHOM
NN TpMBMAnbHOM
HOMEeHKNaType».
2. 3agaun Ha pacyeT MaccoBoOw
aonu (Maccbl) XMMMUYeCcKoro
anemMeHTa (coeanHeHus) B
Mornekyrne (cmecn).
3. MNMpakTnyeckmne 3agaHns no
Knaccudukaumm,
HOMEHKMNAaType U XMMUYECKUM
doopmyriam HeopraHM4eCcKnx
BELLIECTB Pa3fMNYHbIX KNacCoB.
4. MNpakTnyeckne 3agaHus Ha
ornpeneneHme XMMmmnyecKon
aKTUBHOCTW BELLECTB B
3aBUCUMOCTU BMaa
XUMUYECKOWN CBA3M N TMNA
KpUcTannnyeckom peLueTkm
3.2 |OK01 |®Pusmko-xummnyeckmne YcTtaHaBnueaTtb 1. Tect «OcobeHHOCTH
OK 02 |cBoncTBa 3aBMCUMMOCTb (PU3NKO-  [XMMMUYECKNUX CBOMCTB OKCUOOB,
MK X.3. |HeopraHn4yeckux XMMUYECKNX CBOUCTB KUCMOT, OCHOBaHUMN,
MK X.4. |BewecTs HeopraHn4yeckmnx aM@OTEPHbIX NMOPOKCUAO0B U

BelleCTB OT CTpOEHNA
aTOMOB N MOJ1ekyn, a
TakKxXe Tuna

conen».
2. 3agaHua Ha cocTaBneHne
YPaBHEHNN XUMUYECKNX
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KpucTanmnunyeckomn
peLeTkm

peakumi ¢ ydacTmem npocTbIX
N CNOXHbIX HEOPraHN4YeCKNx
BELLLEeCTB: OKCMAOB MeTarsos,
HemMeTasnsioB 1 aM(OTePHbIX
9NEMEHTOB; HEOPraHN4YeCcKnx
KNCIOT, OCHOBaHUM 1
aM@OTepPHbIX TMAPOKCUAOB,
HeopraHM4yeckux conem,
XapakTepusyoLmx nx
cBOWCTBa M cnocobbl
Nony4YyeHus.

3. MNpakTuko-
OPUEHTUPOBAHHbIE
TeopeTudeckne 3agaHus Ha
CBOWCTBA U nony4yeHue
HeopraHM4yeckux BeLlecTB

3.3

OK 01
OK 02
OK 04

NoeHTndpukauma
HeopraHM4Yeckmnx
BELLEeCTB

NcenepoBaTtb
Ka4yeCTBEHHbIE peakuun
HeopraHN4YecKkmx
BELlecTB

1. MNpakTuko-
OPVEHTUPOBAHHbIE 3a4aHuUs MO
COCTaBMNEHNIO XMMUYECKNX
peakunn c yqyactmem
HeopraHM4YecKknx BELLECTB,
NCnonb3yembiX Ans Ux
noeHTnguKauunu.
2.JTabopaTopHas pabora:
“‘NoeHTndukaumsa
HeopraHn4Yecknx BeLLecTs”

Paspen 4. CtpoeHue
M CBOMCTBa
OpraHMU4eckKunx
BellecTB

UccnepoBaTtb
CTpOEeHue n CBouCTBa
opraHM4ecKux
BelwecTB

KoHTponbHas paboTa
«CTpoeHue n cBoMcTBa
OpraHu4yecKnMx BellecTB»

4.1

OK 01
MK X.3.
MK X.4.

Knaccudumkaums,
CTPOEHME U
HOMeHKNnaTypa
OpraHMYecKnx BELLLECTB

Knaccudgumumpoatb
opraHu4yeckme
BelwlecTBa B
COOTBETCTBUM C UX
CTpOEeHMeEM

1. 3apaHua Ha cocTaBneHne
Ha3BaHWN OpraHNYeCcKmUx
COoeINHEHUI NO TpMBMASIbHOMN
NN MeXayHapoaHom
cucTeMaTuyeckon
HOMEHKMaType.

2. 3agaHua Ha cocTaBneHne
MOJSTHbIX U COKPALLLEHHbIX
CTPYKTYPHbIX hopmyn
OpraHn4yecknx BeLLecTB
OTAEnNbHbIX KNacCoB.

3. 3agaun Ha onpeaeneHne
npocreunwen popmyrbl
OpraHn4ecKom MOMeEKyIbl,
ncxoast N3 3aNeMeHTHOro
cocTaBa (B %)
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4.2 |IOK01 |CsownctBa YcTtaHaBnuBaTb 1. 3apaHua Ha cocTaBnenne
OK 02 |opraHudeckux 3aBUCUMOCTb (PU3NKO-  |ypPaBHEHUN XMMUYECKUX
OK 04 |coegouHeHun XUMUYECKNX CBOUCTB peakuuin c ydactnem
MK X.3. OpraHM4yecknx BeLlecTB |OpraHM4YecKnx BeLlecTB Ha
MK X.4. OT CTPOEHUA MOSIEKYST  |OCHOBaHUM NX cocTasa U
CTPOEHUA.
2. 3agaHus Ha cocTaBneHue
YpaBHEHUN XUMUYECKUX
peakuum, UNNICTPUPYOLLUX
XUMUYECKME CBONCTBA C
y4eTOM MeXaHU3MOB
NPOTEKaHNSA OaHHbIX peakumin n
reHeTU4YeCKomn CBA3N
OpraHMYecKnx BeLLecTB
pa3HbIX KI1accos.
3. PacyeTHble 3aga4yu no
ypaBHEHNAM peaKLmii C
y4yacTUeM OpraHnYecKknx
BELLIECTB.
4. JlabopaTopHas paboTta
“INpeBpalLeHns opraHnyYecknx
BeLLeCTB Npu HarpesaHun"
4.3 |OK01 (MpeHTudukaums WceneposaTb 1.[MpakTUKo-OpMEHTUPOBAHHbIE
OK 02 |opraHu4deckux Ka4yeCTBEHHble peakuun |3agaHnsa no CocTaBfEHUIO
OK 04 |BewiecTB, UX 3HaYEHME [OpPraHNYECKnX XUMNYECKMX peakuum ¢
MK X.3. |1 npumeHeHne B COoeIMHEHUN OTAESbHbIX [y4aCTUEM OpraHNYecKnx
MK X.4. |OblTOBOM K KIaccoB BELLECTB, B T.4. UCNOSMb3yeMbIX
NpPoOM3BOACTBEHHOMN Ans ux ngeHtudukaumm B oIty
AesaTenbHOCTH N NPOMBbILLIIEHHOCTH.
YyenoBeka 2.JTabopaTopHas paborta:
“UNoeHTndurkaums
OpraHNYecKnx coeanHeHuin
oTAenbHbIX Knaccos”
5 Paspen 5. XapaktepusoBaTb
KuHeTu4yeckue n BIUSIHUE pPa3fINYHbIX
TepMmoauHamMu4yeckme |hpakTopoB Ha
3aKOHOMEpPHOCTH paBHOBecue u
npoTeKaHus CKOPOCTb XMMMNYECKNX
XUMMUYECKUX peakLuuin (peakumum
5 [OKO01 |CkopocTb XuMmndecknx |(XapakrepmsoBaTb MpakTMKo-OpMEHTUPOBAHHbIE
OK 02 |peakuun. Xumuyeckoe |BrUAHUE KOHLUEHTpaUuK |[TeopeTudeckme 3agaHuns Ha
MK X.3. |paBHOBecuKe pearvpyroLnx BeLLecTB |aHanms3 pakTopos, BMUAOLLNX
MK X.4. N Temnepartypbl Ha Ha U3MEHEHMe CKOPOCTH

CKOPOCTb XMMUNYECKNX
peakummn
XapakTtepusoBaTtb
BNUSIHNE U3MEHEHNSA

XUMWNYECKOWN peakLuu.
MpakTMKo-OpMEHTUPOBAHHbIE
3a4aHus Ha NpMMeHeHne
npuHumna Jle-lWatenee ans
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KOHLeHTpaLmm
BELLECTB, peakumm
cpenbl U TeMnepaTypbl
Ha cMeLlleHue

HaxoXXOeHWs1 HanpaBreHns
CMeLLEeHNs paBHOBECUS!
XUMUYECKOW peakunn 1 aHanmns
dhakTopoB, BNUSAIOLNX Ha

XUMWNYECKOrO CMELLIEHME XMMUNYECKOrO
paBHOBECUS paBHOBECUS

6 UccnepoBaTb
Pasgen 6. Pacreopb MCTUHHbIEPACTBOPbLI C

3afaHHbIMU
XapaKkTepucTtukamm
6.1 [OK 01 |lNoHaTue o pactBopax |Pasnunyatb UCTUHHbIE |1. 3agaym Ha NPUroTOBIEHNE
OK 02 pacTBopbl pacTBOpPOB.
MK X.3. 2. [MpakTuko-
MK X.4. OpPUEHTUPOBaHHbIE pacyeTHbIe
3agaHusa Ha gucnepcHble
CUCTEMBI, UCMOSb3yeMble B
ObITOBOW U NPON3BOLACTBEHHOM
OesaTenbHOCTN YeroBeka
6.2 |OK01 [MccnepoBaHue WcecneposaTtb dmsnko- |JlabopaTtopHas paboTta
OK 04 |cBoncTB pacTBOpOB XumMmndeckme ceomctea |“lMpurotoBneHune pacteopos”
MK X.3. MCTUHHbIX pacTBOPOB
MK X.4.
I | MpodeccnoHanbHO-OpMEHTUPOBaAHHOE coAepXaHue (coaepxaHue NpuUKnagHoro
MoAayns)

7 Paspen 7. OueHuBaTtb 3awmTa Kerca (c yyeTom
Xumusa B ObITY U nocneacTBusA oyaywen
NpPou3BOACTBEHHON |ObITOBOU U npodeccuoHanbLHoOm
OeATeNbHOCTHN NPOU3BOACTBEHHON |AEATENIbHOCTH)
yerioBeka OeATeNbHOCTHN

yerioBeka ¢ No3uuumn
3Korornyeckomn
Ge3onacHocTH
OK 01 |Xumus B ObITy 1 OueHuBaTtb Kenc (c yyeTom byayuien
OK 02 |npousBoacTBeHHON nocneacTeusi 6bITOBOM  |MpodheccrMoHanbHOm
OK 04 |peaTenbHOCTH N NPOUN3BOACTBEHHOM 0eaTenbHOCTN)
OK 07 |yenoBeka nesaTenbHOCTH Bo3MOXHble TEMbI KEWNCOB:
MK X.3. yerfioseka ¢ no3nuunm 1. MNoTennexnne knumaTa u
MK X.4. 3KOSIOrM4yeckomn BbICBODOXXAEHME ra30BbIX
GesonacHocTn rmapaToB CO HaA oKeaHa.

2. byaywme matepuansl ans
aBva-, MalMHO- n
NpnbopOCTPOEHUS.

3. HoBble maTepuansl gnga
COIHeYHbIX BaTapen.

4. JlekapcTBa Ha OCHOBE
pacTUTEnNbHbIX NpenapaTos
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