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1.IHOACHUTEJIBHAS 3AIINCKA

MeTtoauueckue yka3aHus K IPOBEICHHUIO MPAKTUYECKUX 3aHATHI 1 1a00paTOpHBIX paboT Mo
yueOHoit muciuummae EH.01 Xumust, npennaznadens ais ooydarommxcst CITO mo cnenuanbHOCTH
43.02.15 TloBapckoe U KOHIUTEPCKOE ACIIO.

YpoBens npodeccnoHanbHON MoAroToBKH 1o crneruanbHoct 43.02.15 ITloBapckoe u
KoHautepckoe neno, onpenenseMmbiii ®I'OC CIIO, npenycMaTpuBaeT BIIaJI€HUE NPAKTUUYECKUMHU
HaBbIKaMU BbIOOpa MaTepuasoB il MPOo(ecCHOHAIbHOMN 1eATeIbHOCTH.

@opmupyemMble KOMIIETEHIUHM, PpEAIN3yEeMble B IIPOLIECCE BBIIOJHEHUS IPAKTHUYECKUX
3aHATHI U JIA0OPAaTOPHBIX padOT:

Kon OK, IIK [Inanupyembie pe3ysibTaThl OCBOCHUS JUCIIUIIIUHBI

OO6mue JucnunmuHapHsie (TpeIMETHBIC)
OK O01. BsiOupats | B yactu Tpy/10BOro BOCIUTAHUSA: | - BJIAJETh CHUCTEMON XHUMHUYECKHUX
CrocoObl  pemieHus | -  TOTOBHOCTh K TPyHy, | 3HAHHH, KOTOpast BKJIFOYAET:
3a1a4y OCO3HaHHE LIEHHOCTHU | OCHOBOIOJIararoime TIOHATHUS
npodeCcCHOHAILHON MacTepCTBa, TPYI0IIO0HE; (XMMHYECKUW  DBJIEMEHT,  aToM,
JEeSTEIIbHOCTH - TOTOBHOCTb K AaKTUBHOM | 3JIEKTpOHHAash 00O0JIoYKa aroma, S-,
MPUMEHUTEIHHO K | ICATEIBHOCTH TEXHOJOTUYECKOW | p-,  d-3JeKTpOHHBIE  OpOHMTAIN
pa3INYHbIM U COLMATbHON HAMpaBICHHOCTH, | aTOMOB, WOH, MoOJIeKyJIa,
KOHTEKCTaM CIIOCOOHOCTh WHUIUUPOBATh, | BAJICHTHOCTb,

IUTAHUPOBATh U CAMOCTOSITEIBHO | DJIEKTPOOTPHULIATEILHOCTh, CTEIICHD
BBITIOJIHATH TaKyl | OKUCIICHUS, XHMHYECKas CBS3b,
NeSITeIbHOCTD; MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN
- MHTEPEC K Pa3jIMYHBIM cdepaM | 00beM, YIJIEPOIHBIN CKEJIET,
npodeccuoHanbHOM (GyHKIMOHATBHAS TPYTINa, paJAUKal,
NeSITebHOCTH, U30MepHs, U30MEpBH,
OBnageHne  yHUBEpPCAJIbHBIMU | TOMOJOTMYECKHH psiJl, TOMOJIOTH,
y4eOHBIMM  TO3HABATENBbHBIMU | YIJIEBOAOPOABI,  KUCIOPOJI- U
NeHCTBUAMMU: a3zoTco/eprKalne COEIMHEHUS,
a) 0a3oBbIe JIOTUYECKHE | OMOJIOTUYECKH aKTHBHBIC BEIIECTBA
JICHCTBHSL: (yrneBoapl, KUPBIL, 0enku),
- CaMOCTOSITEIIEHO | MOHOMED, TOJHMEp, CTPYKTypHOE
dbopmynHpoBaTh U | 3BEHO, BBICOKOMOJICKYJISIPHBIE
aKTyaJU3UupOBaTh npobiemy, | CoelMHEHMs, KpHCTaJTH4ecKas
paccMaTpuBaTh €€ BCECTOPOHHE; | pelIeTKa,  TUIbl  XUMHYECKHUX
- YCTaHaBIMBAaTh CYIIECTBEHHBIN | peakIuii (OKUCIIUTENBHO-
NpU3HAK WJIM OCHOBaHMs JJIsl | BOCCTAHOBUTEIbHBIE, 9K30-H
CpaBHEHMS, KiIacCH(UKAIMU W | DHIOTEPMHUYECKHE, peakuu
0000111eHus; HMOHHOT'O oOMeHa), pacTBop,
- OTIPEIeNATh eI | DIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
JeSITeIbHOCTH, 3a1aBaTh | JIEKTPOIMTUYECKAsT JHCCOIHAIINS,
napamMeTpbl M KPUTEPUH HX | OKHCIHUTENb, BOCCTAHOBUTEIb,
JOCTHO)KEHUS; CKOPOCTh XMMHYECKOH peakluH,
- BBIABIATH 3aKOHOMEPHOCTH M | XUMHUYECKOE PaBHOBECHE), TEOPUHU
IPOTHUBOPEYUS B | M 3aKOHBI (TEOpUS XHUMHYECKOTO




paccMaTpuBaeMBbIX SIBICHUSX;
- BHOCUTb  KOPPEKTHBBl B
JIeSATEIIbHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yabTaToOB
LEJsIM, OLICHUBATh pucku
MIOCJIEACTBUM EATENBHOCTH;

KpeaTUBHOE

pelieHun

- pa3BUBaTh
MBIIIJICHUE npu
JKU3HEHHBIX TIPOoOIIeM
0) 6a30BBIC HCCIICOBATEIbCKHE
JICCTBUS:

- BJIaACTh HAaBbIKaMH y‘IC6HO-

UCCIIEIOBATEIbCKON u
MIPOCKTHOMN NeSITeTbHOCTH,
HaBBIKAMU paspenieHus
npo0Jem;

- BBISIBJISITh NPUYHHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJH3UpOBaTh 3ajauy,
BBIJIBUTaTh THIIOTE3Y ee

peuiCHus, HAXOAUThb APryMCHTLI

JUIsL  J0Ka3aTellbCTBa  CBOUX
YTBEPKICHHUI, 3a/1aBaTh
napameTpsbl u KpUTEpUU
peleHus;

- aHaJIM3UPOBATH IOJIyYECHHBIE B
XoJe
pe3yIbTaTHI,

peicHuA 3aga4uu
KPUTHUYCCKHA
OLCHUBATb HX JOCTOBCPHOCTD,
MMPOrHO3UpPOBAaThL U3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCTb NCPEHOCUTHL 3HAHUA B

MIO3HABATENIbHYIO U
MPAKTHUYECKYIO obnactu
KHU3HEIEATEILHOCTH;

- YMETb HMHTETPUPOBATH 3HAHHUS

nu3 paSHI)IX Hpe)lMeTHBIX
o0JacTeii;

- BBIIABUTaTb HOBBIE  WJIEH,
npeJiarath OpPUTHHAJIbHBIC
MIOJIXO/IbI U PEUICHHUS;

- CIIOCOOHOCTH ux
HCITOJIB30BaHMS B

MMO3HAaBaTEeNbHON W COIMAJILHOMN
MIPaKTUKE

CTPOCHUSA OpPraHUYCCKUX BCHICCTB
AM.
SHCKTPOHI/ITI/I‘IGCKOI‘& Juccouuranuu,
..
3aKOH COXpPaHCHUIA
3aKOHOMEPHOCTH,
SA3BIK

byrtneposa, TeopuUs

MEPUOINYECKUI 3aKOH
MeHnpeneena,
MAaccChl),

CUMBOJIMYECKUI XUMUU,
(akTonoruueckue - CBEACHUA O
CBOMCTBAax, COCTaBe, IOJIYYEHUU U
6e30macHOM WCIIOJIb30BaHUU
BOKHEUILIMX HEOPraHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU

YCI0BCKa,

JCATCIIBHOCTH

- YMCTb BBIABJIATH XaPAKTCPHBIC
IIPHU3HAKH nu
N3YUYCHHBIX HOHHTHﬁ, IMPpUMCHATDb

B3aUMOCBA3b

COOTBCTCTBYIOIIMEC TIIOHATUA IIPpU
OIMMCAaHUN CTPOCHUSA U CBOMCTB
HCOPTraHNYCCKUX W OPraHuYCCKUX
B€OICCTB U

UX IIPEBPALLCHUN;

BBLISIBIIATE B3aMOCBS3b
XUMHAYECKUX 3HAHUU C MMOHATHIMU
OPyTHUX

C€CTCCTBCHHOHAYYHBIX IIPCAMETOB;

n MMpeaACTaBJICHHUAMU

- YMCTb HUCIIOJIB30BaTh
HanMMCHOBaHUA XUMHNYECKHUX
COEIMHEHMI MEXKIYHApPOIHOTO
COr03a TEOPETUYECKOMN u
IIPUKIIAJHOU XUMHUU u
TPUBUAIIbHBIE Ha3BaHUs
BOKHEHIIMX  BEIIECTB  (ITHIIEH,
alleTWiIeH,  [MUEepuH,  (eHom,

(dopmanbpaerus, yKkCycHasl KUCIOTa,
[JIMLWH, YrapHbIA a3, yTIeKUCIIbII
ra3, aMMHaK, ranieHas H3BECTb,
HETalleHas U3BeCTh, INThEBAs COAA
U JIPYTHX), COCTaBJIATH (HOPMYIIbI
HEOPraHUYECKUX M OPraHUYECKUX
BEILECTB, YPAaBHEHUS XUMHYECKUX

peaKuHﬁ, OOBICHATh UX CMBICIJI;

MOJATBEPKIATh XapakTepHbIE
XMUMHWYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH

OKCIICPUMCHTaAMH n 3artucsIMun




YPAaBHEHUN XUMUYECKUX PEAKLUN;

- yMETh yCTaHaBJIUBATh
MIPUHAJIC)KHOCTh M3YUYEHHBIX
HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB K ONpPEEICHHBIM KJlaccaM
u rpynmnam COCITMHECHH,
XapakTepu3oBaTb HX COCTaB U
BOKHEHIIIME CBOMCTBA; ONPENEIATh

BH/IBI XUMUYECKUX cBsize
(xoBaJIeHTHas, HMOHHA,
MeTaJuIn4ecKas, BOJIOPOIHAS),

TUIIBl KPUCTAJIMYECKUX PELIETOK
BEILECTB; KJ1accuUIUpPOBaTh
XUMUYECKHUE PEAKIINH;

- chopmupoBaTH MPEACTABICHUS: O
XUMHUUYECKON COCTaBJIAIOLLEH
€CTECTBEHHOHAY4YHOU KApTUHBI
MHUpPA, POJIM XUMUU B IO3HAHUU
SIBJICHUI [IPUPOBIL, B
GbopMHUpOBaHMM  MBIIUICHUS U
KYJbTYpPbI JIMYHOCTH, ee
(yHKIIMOHANBHOW ~ TPaMOTHOCTH,
HEOO0XOMMON JUIsL  pElIeHUs
NPaKTUYECKUX 3a1a4 u
3KOJIOTUYECKU 000CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3J0POBbIO U
MPUPOIHOM CPEJE;

- yMeTb MPOBOJUTH pacueThl IO
XUMUYECKUM bopmynam u
YPaBHEHUSAM XMMHYECKUX PEAKLUI
C UCHOJb30BaHUEM (U3NYECKUX
BEJIMYNH, XapaKTEepU3YIOLIIX
BEIIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: MaccChl, obbema
(HOpMaJlbHBIE  YCJIOBHSI)  ra3oB,
KOJIMYECTBa BEIIECTBA;
HCII0JIb30BATh CUCTEMHBbIE
XUMHUYECKHE 3HAHUS JUISl IPUHATHS
peleHni B KOHKPETHBIX
KU3HEHHBIX CUTYalLUsAX, CBA3aHHBIX
C BEILIECTBaMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBpPEMEHHBIC
cpencTBa IMOMCKA,

B oOnacTy 1IEHHOCTH HAy4YHOTO
MO3HAHUS:

- c(hOopMUPOBAHHOCTH
MHUPOBO33PEHUS,

- YMCTh IUIaHUPOBATH WU BBITTOJIHATD

XUMHUYECKHAN SKCIIEPUMEHT
(npeBpatueHus OpPraHUYECKHUX
BEILIECTB pu HarpeBaHuy,




aHanm3a u
UHTEpIpeTalnun
uHpopManun "
UH(POPMALOHHbIE
TEXHOJIOTUHU TSt
BBINIOJIHEHUST 337134
npodeccruoHaNbHON
JeATEIILHOCTH

COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAayKH nu
00LIECTBEHHOMN IIPAKTHKH,
OCHOBaHHOTO Ha  JuWasore
KyJIBTYD, CIIOCOOCTBYIOIIIETO
OCO3HAaHUIO CBOEro Mecra B

MIOJIMKYJIbTYPHOM MUDE;
- COBEPUICHCTBOBAHUE SI3BIKOBOM
U YUTATEIIbCKOM KYJIBTYpbl Kak
cpencraa B3aUMOJICUCTBHUS
MCXKAY JIOAbMHU W IIO3HAHHWA
MHUpa;

- OCO3HAaHME LICHHOCTU Hay4YHOU
JIeATEIbHOCTH,
OCYILIECTBIISITh ~ IPOEKTHYIO U

HCCJIICAO0BATCIILCKYIO

T'OTOBHOCTb

ACATCIIBHOCTh MHAUBHUAYAJIbHO U

B I'PYIIIIE;
OBnaseHue  YHUBEpCAJIbHBIMU
y4eOHBIMU  TO3HABaTEIbHBIMHU
NEeNCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH ITOJTYYCHUS
uHPOpPMALUM W3 HUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIICCTBIISATh TIOWCK, aHAJIH3,
CHCTEMaTH3aIIHIO u
WHTEPIIPETAMI0  WHPOPMAITUU

pasnuYHbBIX BHJIOB U (opm
IIPEJICTaBIICHMUS],
- CO3/1aBaTh TEKCTHI B Pa3INYHBIX

q)OpMaTaX C YUCTOM Ha3HAUCHUA

uHpopmaruu u eJIieBou
ayJauTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy

NpEaACTaBJICHUA U BU3yaJIM3alluU,
- OLICHUBATb
JICTUTUMHOCTH I/IH(I)OpMaI_II/II/I, €

AOCTOBCPHOCTD,

COOTBETCTBHE  IIPABOBBIM U
MOPAJIBHO-)TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpelcTBa
MH(OPMALIMOHHBIX "
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI1 B peleHnn

MOJIYUCHUC OJTUJICHA W H3YYCHUC

€ro CBOICTB, KA4ECTBCHHBIC
peaKuUr Ha aIbJECTHIbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JE€HaTypauus

0eJIKOB IIpyu Harp€BaHuu, LBETHBIC

p€akuuu 6€J'IKOB; IMPOBOAUTDH
p€akuuu HMOHHOTO O6MeHa,
OIIPCACIIATh cpeny BOJHBIX

pPacTBOpPOB, KAYECTBCHHBIC PEAKIIUU
Ha cynb(ar-, KapOOHAT- U XJIOPHJI-
AQHWOHBI, HAa KAaTHOH aMMOHHUS;
peuiarsb IKCIIEPUMEHTATHHBIC
3agauyn o TeMaMmM "'Metamiel" #
"Hemeramibl") B COOTBETCTBHH C
NpaBUJIAMU TEXHUKUA OE30MaCHOCTH
npu OoOpalleHWd C BElIECTBAMHU H
1a00paTOpHBIM  00OpYIOBAHUEM;
IPEJICTABIISATH PE3YJIBTATHI
XUMHYECKOTO
dbopme
COOTBETCTBYIOIIUX

JKCIIEPUMEHTa B
3aIlUCH YpaBHEHUU
peakuuii U
(bopmMyaMpoBaTh Ha
OCHOBE 3THUX PE3YJIbTAaTOB;

aHAJIN3UPOBAThH

nHpopmaruto,

BBIBOJbI

- yMETh
XHUMHAYECKYIO
HOJTy4aeMyto u3
(cpencTtB  MaccoBoi

pa3HBIX
HCTOYHHUKOB
uHpopmanuu, cetb HHTEpHET U
Jpyrue);

- BIIQIETh OCHOBHBIMH METOJaMH
HAy4YHOTO [IO3HAHUS BEILIECTB MU
XMUMHUYECKUX SIBIICHUI
(mabmronenue, U3MEpPEHHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- yMeTh TPOBOJAUTH PACUYETHl IIO
XUMUYECKUM bopmynam u
YPaBHEHHUSIM XUMHYECKUX pPEaKInit

C HCIIOJB30BaAHHEM (I)I/I3I/I‘-ICCKI/IX

BEJIMYHH, XapaKTepU3YIOLINX
BEUIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: Macchl, o0beMa
(HOpManbHbIE  yCIIOBHS)  Ta30B,
KOJIMYECTBa BEILIECTBA,;
UCIOJIb30BATh CUCTEMHBbIE

XUMHYCCKUEC 3HAHUSA IJIA NPUHATUA




KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX n
OpTraHru3allMOHHBIX 3aga4d C
coOIr0ieHUEM TpeGoBaHUI
SPrOHOMHUKH, TEXHHUKH
Oe3omacHocTH, TUTHEHHBI,

pecypcocOepexeHus, MPaBOBBIX

M OITHYECKUX HOPM, HOPM
UH(POPMALMOHHOM
0e301acHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHMA W 3AIIUTHI

uHpopmanuu, nHOOPMAITMOHHON
0€301aCHOCTH JINYHOCTH;

peuieHuin B KOHKPETHBIX
JKU3HEHHBIX CUTYalUAX, CBI3aHHBIX

C BCHICCTBAMHU U UX IPUMCHCHHUEM

OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATh U

paboratb B
KOJIJICKTUBEC u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-
HCCIIEN0BATENBCKOM, IIPOEKTHOU
M COIIMAJIbHOMN IEATCILHOCTH;

OBnaneHue YHUBEpCaJIbHBIMU
KOMMYHHUKATUBHBIMU
NEeNCTBUSIMU:

0) COBMeCTHas JIeATEeIbHOCTD:

- IIOHMMAaTh M HCIOJb30BaTh
MPEUMYIIEeCTBAa KOMAaHIHOW W
UHAUBUAYAIbHON paboOThI;

- NPUHUMAaTh LEIH COBMECTHOU
JIeATETbHOCTH, OPraHW30BbIBATH
U KOOPAMHUPOBATH JNEHUCTBUA IO
€¢ JOCTIDKCHHIO: COCTaBIISThH
IJIaH JICMCTBHUM, paCIpeneisaTh

poliM ¢ YYETOM  MHEHHH
Y4aCTHUKOB o0cyX1aTh
pe3yabTaThl COBMECTHOM
paboThI;

- KOOPAMHUPOBATh U BBINOIHSTH
paboTy B YCJIOBHUSIX pealbHOTO,

BUPTYaJIbHOTO "
KOMOWHUPOBaHHOTO
B3alMOJEICTBUS;

- OCYIIECTBJISTh IO3UTUBHOE
CTpaTeruyeckoe TIOBEJEHUE B
pa3IMYHbIX CUTYaIIHsX,
MPOSIBIISATH TBOPUYECTBO U

- YMCThb IUIAHUPOBATH WU BBIIIOJIHATD

XUMUYECKUU SKCIIEPUMEHT
(npeBpaiueHus OpPraHUYECKHUX
BEILECTB pu HarpeBaHuy,

IMOJIy4YCHHUEC OTHJICHA W MU3YUCHUC

ero CBOMCTB, Ka4eCTBEHHBIC
peaklMy Ha ajabJCTHJIbI, Kpaxmal,
YKCYCHYIO KHUCIJIOTY; JI€HaTypalus

0eJIKOB IIpu Harp€BaHHWH, LBCTHLIC

peakuuu  OCJIKOB;  MPOBOJUTH
peakiuu HWOHHOTO oOMeHa,
OTIpeNeNiTh cpeny BOJIHBIX

pacTBOPOB, KaUECTBEHHBIE PEAKITUU
Ha cynbdaT-, kKapOoHaAT- U XIJIOPUI-
QHUOHBI, Ha KaTHOH
pemarhb AKCIIEpPUMEHTAJIbHbIE
3a1aun o Temam '"Meramibl" U
"HemeTamnsl") B COOTBETCTBUU C

IIpaBUJIaMHU TCXHUKHU 0e30IMacHOCTH

AMMOHHMHA,

npu OoOpalieHUH C BEIIECTBAMH U
71a00paTOpHBIM  00OpYIOBAaHUEM;
IpeaACTaBIATH PE3YIbTATHI
XUMHNYECKOI'O
bopme 3aIuCcH
COOTBETCTBYIOIIUX  peakuuil U
(GbopMynaHpOBaTh  BBIBOJIBI

OCHOBC 3THUX PE3YJIbTATOB

DKCIIEPUMEHTa B
ypaBHEHUH

Ha




BOOOpaKkeHue, OBITh
UHHUIUATHBHBIM
OBnaseHue  YHHUBEpCAJIbHBIMU

PEryJIITUBHBIMU [[ef/'ICTBI/I}IMI/II

T) IpUHATHE Cce0s W  JApyrux
JIIOJIEN:
-  OpUHMMATh  MOTHUBBI U

apryMeHThl APYTUX JIOAEH INpHU
aHaJIn3e pE3yJIbTaTOB
JeSITeTbHOCTH;

- [[pHu3HaBaTb CBOC IIpaBO U

IIpaBO  JIpYyrux JIOJed  Ha

OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTD

MOHUMaTh MHUpP C T[O3UIUHU

JIPYroro 4eioBeKa;
OK 07.| B o0macth  3KOJOTHYECKOTO | - CHOPMUPOBATH MIPEICTABICHHS: O
ConencTBoBaTh BOCIHHUTAHUS: XUMHUYECKOU COCTAaBJIISIIONIEH
COXPAHEHUIO - c(hOPMHUPOBAHHOCTH | €CTECTBCHHOHAYYHOM KapTUHBI
OKPYXaIOIIEH Cpelibl, | 3KOJIOTHUYECKOMN KYJBbTYpHI, | MUPa, POJIM XUMHH B TO3HAHUU
pecypcocOepexeHuto, | IOHUMaHUe BIMSHUS COLIMATBHO- | SBICHUN MIPUPOJIbI, B
MPUMEHATh  3HAHHUS | SKOHOMHUYECKHX IIPOIECCOB HA | GOPMUPOBAHMKM  MBINLICHUS |
00 W3MEHEHMH | COCTOSIHUE MIPUPOTHOM U | KYJbTYpbI JIMYHOCTH, ee
KJIUMaTa, TPUHIMIBI | COIMATBHOM Cpeabl, OCO3HAHUE | GYHKIMOHAIBHOW  TPAaMOTHOCTH,
OEpEKITUBOTO r1100aJIbHOTO XapakTepa | He0OX0 MO JUIS petieHus
MPOU3BOJICTBA, HKOJIOTUYECKUX TTPOOIIEM; MPAKTUYECKUX 3aJa4 u
b pexTUBHO - IJIAHUPOBAHUE U | DKOJIOTUYECKHU 000CHOBaHHOTO
JIEHICTBOBATh B | OCYIIECTBJICHUE JICCTBUM B | OTHOIIEHUS K CBOEMY 3/I0POBBIO U
Ype3BbIYANHBIX OKpY’KaIOIIeW cpelle Ha OCHOBE | IPUPOIHOU Cpee;
CUTYyalusIx 3HaHUA IleNed  yCTOWYHMBOTO | - yMeTb coOJrofaTh IpaBWIia

Pa3BUTHS YEIIOBEUECTBA; JKOJIOTHUECKH  I1eJIecooOpa3HOro

AKTUBHOE HENPUATHE JECUCTBUU,
MIPUHOCAIINX BpEI OKPYKAOLIEH

cpene;

- YMEHHE MPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTHYCCKHE MTOCJICICTBUS
NPEAIPUHUMAEMBIX  JIEUCTBUU,
MpEIOTBpALATh HX;

- pacuupenue OITbITA
JESATCIbHOCTH  DKOJOTHYECKOM
HAaIpPaBJIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMHU Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOU
W COITMAJIBbHON IeATCILHOCTH;

HoBeJIeHUs B OBITY M TPYJIOBOMH
JEATEIBbHOCTH B LEIAX COXPAHECHUS
CBOETO 3JI0pPOBbsI U OKpPY’KarOIIEH

MPUPOJHOM  Cpenbl;  y4YHUTHIBATH
OIMaCHOCTH BO3JIEHCTBUS Ha >KUBBIC
OpFaHI/ISMI)I onpeneneHHHx
BEIIIECTB, MOHUMas CMBICH
nokas3aTens MpEeAEIbHON

I[OHyCTHMOfI KOHICHTpaluu




[1IK 1.7. Bwmonusars | [Ipaktuuyeckuii ombIT: paboTa u | - paboTa W UCHOJIB30BAHUE

CaHUTapHO- UCTOJIb30BaHUE  000pYyIOBaHUs | 00OPYIOBAHUS TUISL OHJIaliH
AMUAEMUOJIOTMYECKUE | JUIS OHJIAiH MOHUTOPUHIA MOHHUTOPHHIA

TpeOoBaHUs npu | YMeTh: MOJIb30BATHCA | - YMETh  CcOONIONaTh  MpaBUia
MIPEA0CTaBICHUN CHUCTEMaMHU KOHTPOJIS | DKOJIOTUYECKH  I€JIeCO000pa3HOro
MapUKMaXEPCKUX aBTOTPAHCIOPTHBIX CPEICTB; | IOBEACHUS B OBITY M TPYAOBOI
YCIIYT. HSKOHOMHUYECKH  OOOCHOBBIBATH | JACATEIHHOCTU B LIETSX COXPAHEHUS

IIyTeM IPOBEACHMSI PACUETOB | CBOECTO 3J0POBbS M OKpYXKArOIIEH
11€J1€CO00Pa3HOCTh TNPUMEHEHMS | IPUPOJHOM  CpPEnbl;  YUUTHIBATH
CUCTEM KOHTPOJIS; IPOU3BOAUTH | OIIACHOCTH BO3JEHUCTBHS HA JKHUBBIC

TAPpHUPOBOYHLIC MCPOIIPUATHA OpTraHHu3MbI OMMpCACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI
3HaTh: mapaMeTphbI H | IIo0Ka3aTeiid Inp eﬂeHBHOﬁ

BO3MOXXHOCTH IIPUMEHACMOI'O ,HOHYCTHMOﬁ KOHIOCHTpaluu

JIMarHOCTHYECKOTO
obopymoBaHus; HPUHIIATIBI
paboThl CHUCTEM CITyTHUKOBOTO
MOHHTOPHHTA; CIIOCOOBI
TapUpPOBKU

2. OBIIME PEKOMEHJIAIUM IIO BBIIIOJIHEHHUIO U O®OPMJIEHUIO
IMNPAKTUYECKHUX U JIABOPATOPHBIX PABOT

JlaboparopHble (MPaKTUYECKHE) padOThI BBITOJHSIOTCS OOYUYAIONUMUCS TI0 Tpaduky,
COCTaBIICHHOMY B COOTBETCTBHH ¢ padoueii mporpammoit EH.01 Xumusi.

VYuebnas muctmmmmaa EH.01  Xumus 3aBUCHUT OT  coaepykKaHusi  J1abOpaTOPHBIX
(MpakTHUYECKUX) pabOT, KOTOpPhIE COOTBETCTBYIOT OoJiee TIIyOOKOMY OCBOEHHIO JHCLUILIUHBI,
3aKpeIJICHUI0 TEOPEeTUYECKUX 3HAHUM M NPHUBUBAIOT OOyYaroIIMMCA NPAKTUYECKUE HaBbIKU
CaMOCTOSITENIbHON PaOOTHI.

3amava j1ab0opaTOpHBIX paboT (MPAKTHYCCKUX 3aHATHI) — 3aKPEMHUTh TEOPSTUUCCKUE 3HAHUS
o0ydaromuxcs.

CornacHo y4eOHOTO IJIaHA MO CIEUHUaIbHOCTH U MPOTrpamMMbl y4eOHOH AMCHMILTUHBI Ha
naboparopHble (MPAKTUYCCKUE) 3aHATHS OOYJaromMXcs BbIIEICHO 36 akaJeMHYeCKUX 4acoB, U3
HUX:

HaumenoBanue pa3aelia, KoaudecTBo yacoB

HOMEpP M TeMa MPAKTHYeCcKOro 3aHsiTusl (J1abopaTopHoii padoTsI)
JlaGopartophas padora 1 OGHapyxeHue yriaepoJa 1 BOJOPOAa B 3
OpPTraHUYECKOM COCIMHEHHH.
JlaGopartopHas padota 2 NeS «®Dusznueckre CBOWCTBA TIIFOKO3bDY 3
Jlabopartophas padota 3 Ne6 « O3HaKomIIeHHE ¢ U3NIECKIMH CBOHCTBAMH 2
TJIIOKO3BI (aNTeYHas yIakoBKa, TAOJIETKH )»
JlabopaTopnas padota 4 Ne7 «ObHapyKeHHE KpaxMaa ¢ TTOMOIIBI0 2
KayecTBEHHOH peakuuu
JlaboparopHas pabota 5 OOHapykeHue Oeslka B KypHHOM SIHIIe U MOJIOKE 2
JlaGoparopHas pabota 6 M3rotopiieHue 00bEMHBIX M IIIAPOCTEPIKHEBBIX 2
MOJEJIEH a30TUCThIX IT'€TEPOLIMKIIOB
JlaboparopHas pabora 7 OOHapyXeHHE BUTAMHHA A B IOJCOJHEYHOM 4
Maciie




JlabopatopHas pabota 8 «CuHTE3 MeTaHa 4
JlaGoparopHasi pabora 9 «Ounctka BemecTB (GUIBTPOBAHUEM H 4
JTUCTHJUISIIACH

JlabopartopHas padota 10 «B3aumojelcTBrE aTFOMUHHS C HUTPATOM 4
KaJIHshy

JlabopaTopnas padota 11 «OnpenenecHrue KOHCTAHTHI TUCCOITAATTANDY 4
JlaGoparopHas pabota 12 «Jlenatyparus Oenka» 2
HUTOI'O: 36

3. METOAUKA  INPOBEJAEHUA MPAKTUYECKHUX  3AHATHM n
JIABOPATOPHBIX PABOT

I_IeJ'I]:IO NMPAKTUYCCKUX 3aHATHH
ABJIACTCA an06peTeHHe IMPAKTUYCCKUX HAaBBIKOB BBIIIOJJIHATH XHUMHYCSCKHI OKCIICPUMCHT IIO
pacno3HaBaHWiO HECOPraHNYCCKUX U OPraHUYCCKUX COCIUHCHHI.

Heabo nadopaTopHbIX padoT sBIseTCs OTPAOOTKA CTYJEHTAMHM HPAKTUUYECKUX HABBIKOB IIO
U3YyYEHUIO BaXHEHUIIMX XMMUYECKMX IOHATUH, O0IIMe XMMHUYECKME CBOICTBa METAlJIOB U
HEMETAJIOB, IPUPOIY XUMUYECKOH CBS3H.

Hcxons, U3 MOCTaBICHHBIX 1ieeil B paboTe OyAyT peraThbCst CIeIyoNue 3a/auu:
3akpenuieHue 3HaHUI N0:

BAJICHTHOCTH;

CTETICHU OKUCIICHUS! XUMHUECKUX DJIEMEHTOB,;

TUIIAM XMMHUYECKOH CBSI3U B COCIMHEHMSIX;

3apsijl MOHAX;

HNPUHAAICKHOCTD BEILIECTB K pa3IMYHbIM KJ1accaM COCIUHEHUH;

U30MEPHH OPTaHWYECKUX COCTMHEHHH.

O3HakomMuTBCH:

WH/INKaTOpaMH;

XUMHUYECKHMHU PEaKTHBAMU;

HaOOpPOM JJIsI OTIBITOB TTI0 XUMHH.

IIpu BbIMOTHEHNH JIA0OPATOPHON PadoThI (POPMHUPYIOTCH HABBIKH:
BBITTOJIHATh XUMHUYECKUI HSKCIEPUMEHT MO PACMO3HABAHUIO HEOPTraHWMYECKMX M OPTaHWYECKHX
COCJIMHEHU;

MOHUMATh XMMHUYECKHE CBOWCTBA METAIIJIOB M HEMETAIIIOB;

OOBSICHATH 3aBUCMOCTb CBOMCTB BEILIECTB OT COCTaBa U CTPOCHHUS.

HayunThbest m0J1b30BaThCsS:

I[ICXD JI.11.Menneneena,

TabynLel pacTBOPUMOCTH;

PSIIOM 3JIEKTPOOTPHUIATEIBHOCTH;

AIIEKTPOXUMUYECKUM PSIOM HANpPSHKEHUH METaIJIOB;

aNTEeYKOM;

WH/INKaTOpaMH;

XUMHUYECKHMHU PEaKTUBAMH;

HaOOpPOM TSI OTIBITOB TI0 XUMHH.

Pabora obyuatomierocs mo TemMe 3aHATHUS IEIUTCS HA TPU dTama:
CaMOCTOSITeNIbHAS TTOATOTOBKA K 3aHSTHIO;

NPaKTUYECKOE BBHIIOJIHEHUE 3a/1aHus (10 3aJaHHIO);

odopmIIeHHE PE3yIHTATOB PA0OTHI U 3aIUTA.

4. COAEP)KAHUE NPAKTUYECKHUX U JIABOPATOPHBIX PABOT




JladopaTopHuas padora Nel «OnpenesieHue TENJI0THI peaKMi HeHTPAJIH3 AN

[{enb paboTHI: 11ETbI0 PAOOTHI SIBISIETCS OINPEACIICHUE KOJIUYECTBA TEIUIOTHI BBIJCIUBIICHCS TpU
MOJTHOM HEWTpaIu3aluy CUIIbHOW KUCIOThI CUJIbHOM IIEIO0YbIO.

3aaHue: MpPOBECTH PeaKkliio HEUTpaln3alluy U ONpeIeINTh MOBbIIIEHUE TeMiieparypbl. Ha
OCHOBaHUH TIOJyUYEHHBIX TAHHBIX PACCYNTATH U3MEHECHUE YHTAIBITUYU U TEIUIOBOM 3PPEKT peaKium.
BoinmonuuTh TpeboBaHus K pe3ylibTaTaM padoThl, 0GOPMUTE OTYET, PEIIUTH 3aa4y.

Xon paboThl
Jlrobas peakuus HEHTpaTU3alliU CHIILHOW KUCIIOTHI IIEJI0YBI0 CBOJAUTCS K MPOIIECCY

H++ OH™ — H20

Jist onipeniesieHust TeIUIOBOro 3 eKTa peakii MOKHO BOCIIONIB30BAaThCS YIIPOLICHHBIM
KaJOPUMETPOM, COCTOSALINM U3 TPEX CTAKAHOB — BHELIHETO U JIByX BHYTPEHHUX.

B cyxoii BHYTpeHHHMII cTaKaH KaJOPUMETPa C IOMOIIbI0O MEPHOTO LUJIMH/IPA HAJTUTh 25 M
pactBopa menouu. B npyroit cyxoit ctakan HaquTh 25 MJI pacTBOpa CEpHOU KUCIOTHI. OIMyCTUTH B
pacTBOp LIEIOYU TEPMOMETP. 3anucaTh TEMIEPATYPy U, HE BBIHUMAas TEPMOMETP U3 CTaKaHa,
OBICTPO BJIMTH KUCIOTY B 11€704Yb. OCTOPOKHO MOMEIINBAsi PACTBOP TEPMOMETPOM, OTMETUTH U
3anucaTh MaKCUMAJIbHYIO TEMIIEpaTypy. Ty TEMIEPATYPy CUUTATh KOHEUHOI.

Bbruuciuth (Bce BBIYMCICHUS OSICHUTD CJIOBAMHU):

1. U3menenue suTansnuu peakuuu AH no gpopmyie

AH=-V :-c- AT,

rae V — ob6uuit 06beM pacTBopa, Mil; — INIOTHOCTh PacTBOpa I/MII; ¢ — TEINIOEMKOCTb pacTBOpa,
JIx/r - K; AT — pa3HOCTh MKy KOHEUHOW U HavyaJIbHOU TemneparypaMu. [IpuHATh IIIOTHOCTH
pacTBopa 1ociie HeWTpaau3auu paBHoi 1 r/mi, a

TEIIOEMKOCTh €r0 — PaBHOM TEMI0eMKOCTH BOJbI, T. €. 4,18 JIx/r - K.

2. TennoBoit 3¢ ekt peakuuu HelTpanuzauun AHOHeHTp.mpakT B pacyere Ha 1 MoJb
HKBUBAJICHTOB KUCIOTHI. Tak Kak 1 MOJb SKBUBAJICHTOB KUCIOTHI cosepkutcs B 1 11 (1000 M)
pacTBopa, a JAJIs peakuy ObII0 B3ATO 25 MII, TO

[Tpumep 3.1.Beruncants TenaoBoi 3¢dekt 1 HanucaTh TEPMOXUMHUYECKOE YPABHEHUE PEaKIHH
TOpEHUs alleTUJIeHa, B pe3yJIbTaTe KOTOPOH 00pa3yroTcs mapbl BOJABI U JUOKCH yriaepoaa. CKoJIbKo

TEIUIOTHI BBIACNTUTCS Mpu cropanuu 10 i anetunena (H.y.)?
OTuer o padore.

Yro nemaau HabGmronenus, peakuyun BriBoab:




C npaBwiiaMu TEXHUKH 0€30MMaCHOCTH TIPH MPOBEICHUN MTPAKTHUECKOU pabOThl 0O3HAKOMJICH(Q)

(moamuck)

O6paru Baumanue! I1Th 1. 4,5,6,7,8,9,10,11,12,13,14,15,16

JlabopaTopHasi padora N‘_’Z,S «OnpenejieHne 3aBUCHMOCTH CKOPOCTH PEAKIIHH OT
TEMIIEPATYPHI M KOHIHCHTPAIIMH PearupyroIimx BelecrB»

OmelT 1. 3aBHCHMOCTD CKOpPOCTH XAMHYECKOU PE€aKMK OT KOHICHTpalU pearupyromunx BEIICCTB.

I/ICHOHBB}/GTCH peaKnus BO3,I[€I>'ICTBPI$I cepHoﬁ KHCJIOTHI C TI/IOCYHB(I)B.TOM HaTpu:,
CONIpOBOKAarOmasaCa BbIACICHUECM CEPLI B BUAC ITIOMYTHCHU. 3amnuIImTe MOJIHOE U COKpal€HHO-
HOHHOC YpAaBHCHHEC pCAKIIUU.

Na2S203+H2S04=Na2S04+S|+S021+H20
Xon paboThI:

Bosbmure 3 npobupku. Haneiite B mpoOupku u3 010peTKH yKa3aHHbIe B Ta0s. 1 00beMbl
pactBopa Na2S203 u BOJBbI.

B niepByto npodupky ¢ pactBopom Na2S203 mpuneiite 2 mi pactBopa H2SO4 u ogHOBpeMeHHO
BKJIIOUMTE ceKyHaoMmep. HabmonaliTe 3a HOMyTHEHHEM € TIOMOIIBIO 3KpaHa U3 JUCTOUKA
TeTpagHOi Oymaru.

OmnpT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBI
Bosemute ase npobupku. B ogny u3 npobupok Hanelte 3 mia pactBopa Na2S203, a B apyryo 3
mi pactBopa H2SO4. Otnyctute TepMOMETp B IPOOUPKY € THOCYIb(PATOM HATpUsl, OTIPEAETUTE

TeMIIepaTypy OIbiTa U 3anuimuTe B Tadi. 2. Cneiite o6a pacTBopa U3 NpoOUpOK BMECTE U
OJIHOBPEMEHHO BKJIIOUUTE CEKYHAOMED.

JladopaTopuas padoraNed 5 «Pemienue 3axaa»

l.Mmeercs 12 n yraekucnoro raza noj aasienuem 9 - 105Ila u mpu temneparype 288 K.
Omnpenenure Maccy rasa.



2.Kakoit o6beM 3anumaer ra3 B konmdectBe 103monp mpu gaBienunu 10611a u Temmeparype
100 °C?

3.B cocyae BMectumocThio 500 cm3conepxutca 0,89 r Bogopoaa npu temmnepatype 17 °C.
Onpenenure gaBieHUE rasa.

4.bamioH BMecTUMOCTBIO 40 J1 COIEPKUT YIIIEKUCIHbIN ra3 Maccoit 1,98 kr. bainon BeiiepkuBaeT
napiienue He Boie 3 - 106I1a. [1pu kakoil TemnepaType BO3HHKAET OMACHOCTh B3phIBa?

JlabopaTopHasi padora NQG,? «IloaydyeHne KOJJIOMIHBIX PACTBOPOB»

Omnpit Ne 1. [TomyyeHne KOMIUIEKCHBIX COCTMHEHUI

O6opynoBanue u peakTusbl: [IpoOupku, pazdasiennsie pactBopsl: AICI3 , NaOH, AgNO3 , NH4
OH, NaCl, CuSO4 , pactop NaCl Haceimenusiii, NH4 OH (xoHir.).

Xon pabotsl: [IpoBecTr XMMHUECKHE TPOLECCH] COTIACHO YPAaBHEHUSM PEaKIIMA:
1). AICI3 + 3NaOH®AI(OH)3 | + 3NaCl--- 106aBisIfOT pacTBOp IIEIOYH B HETOCTATKE.
AI(OH)3 | + NaOH®Na[Al(OH)4 ] --- 100aBJISIOT pacTBOpP IIETOYH B HEOOIBIIIOM H3OBITKE.

2). AgNO3 + NH4 OH®NH4 NO3 + AgOH| --- 100aBistoT B HEAOCTaTKE pa30aBIeHHBIA PacTBOP
THJIPOKCHIA aMMOHHUSI.

2AgOH|®Ag2 O + H2 O --- HabnoatoT YaCTUYHOE caMOIIpon3BosIbHOE pasnoxenue AgOH,
CMeCh TEMHEET.

Ag2 O + 4NH4 OH®2[Ag(NH3 )2 JOH + 3H2 O -- 106aBisifoT H30BITOK KOHIIECHTPHPOBAHHOTO
pacTBopa ruapoKcuia aMMOHHS. [10TyYriIn «aMMHAYHBII pacTBOpP OKCHJIA cepedpay.

3). AgNO3 + NaCI®AgCl| + NaNO3 -- ucrosib3yIoT npeieiabHo pa30aBlieHHbIE paCTBOPbI
MCXOJHBIX BELIECTB. XJIOpU] cepedpa JOKEH MOMyUUThCS B BUJE CYCIIEH3UH, a HE TBOPOKUCTOTO
ocazka. K nebonbmoi yactu atoit cycnensuu (0,5—1 M) 106aBUTh N30BITOK HACBIIIIEHHOTO
pactBopa xnopuzaa Hatpus. HaOnaronaror pacTBopeHue ocaaka:

AgCl| + NaCI®Na[AgCI2 ]

[TocneaHsis peakus MOKET IPOBOJAUTHCS Ha KadeapbHOM TIacTHHE

4). CuSO4 + 2NH4 OH®Cu(OH)2 |+ (NH4 )2 SO4 --- 106aBisiOT HEIOCTATOK Pa30aBIEHHOTO
pacTBoOpa rUAPOKCHIA AMMOHHUSI.

Cu(OH)2 |+ 4NH3 ® [Cu(NH3 )4 ](OH)2 — runpokcun tetpaammuamenu (11); (mobasmnstor
M30BITOK KOHIIEHTPUPOBAHHOTO PacTBOPa aMMHUAKa).

Wnu: CuSO4 + 4NH3 ® [Cu(NH3 )4 ]SO4 --- cynedar Terpaammunmenu (I1) cunero nera.



Briso:

JlaGopaTopHasi padora Ne8.9 «Ikcrpakuus. 3aK0H pacupeaegeHus)

Heﬂb: I/I3y‘-II/ITb pacnpeaciiCHUC BCUICCTBA MCKAY ABYMS HCCMCIINBAOIUMUCS KUAKOCTIMMU.

Mertonuka sxcriepumenTa: 1) [IpoBepuTh repMETUUHOCTD IEIUTEIBHBIX BOPOHOK. [IpoTepers
KpaHbl U CMa3aTh UX Ba3€JIMHOM.

2) B nenurenpHbIC BOPOHKH (MX JOKHO OBITh HE MEHEE TpeX) HAIUTH 10 50 M
JUCTUIUPOBAHHOM BObI (MEPHBIM LIMJIMHAPOM) U 110 5 MJI oaa B 6€H30J1€ pa3IMuHbIX
KOHIIEHTpalui (MUneTKomn)

3) [JenutenbHble BOPOHKHM IJIOTHO 3aKpbITh INPOOKAMU M BCTPSAXHUBATH B T€UYEHHUE 15 MUH.

4) Yepe3 30 MUH. 1OCiI€ OKOHYAHUS BCTPSAXUBAHUS BO BPEMsI IIOJIHOTO PACCIOEHUSI CUCTEMBbI
CJINTh HWKHUH (BOJHBIIN) CII0H, OTKPBIB CHavasa MpoOKy, a 3aTeM KpaH JAeIUTEIbHON BOPOHKH.

5) MeronoM 00BEMHOrO TUTPOBAHMS ONPENEIIUTh KOHLIEHTPALMIO HOoJa B BOAHOM U
0eH3011bHOM ci10€e. /111 TUTPOBaHUs BOJHOIO CJIOSI HCIIOJIB30BaTh 15 M1 pacTBOpa, OEH30JbHOIO—
1 mn pactBopa. TurpoBanue ocyuiectBiasaTh 0,01H pacTBOpoM THOCYIbGATa HATPUSI, UHAUKATOP
2-3 xaruu Kpaxmaiia. JlaHHble 3aHecTH B TaOIMIly

BeiBona:

Ortuer o padore.

Yro nemanu Habnronenus, peakuuu BriBoabI

C npaBwyiaMu TEXHUKH 0€30MaCHOCTH TP MPOBEICHUN MTPAKTUUECKONU pabOoThI O3HAKOMJICH(Q)

(moamnuce)

O6paru saumanue! I1Th 1. 4,5,6,7,8,9,10,11,12,13,14,15,16

JlaGopaTopHas padora Nel0,11 «DaeKTPONPOBOIHOCTL PACTBOPOB YJIEKTPOJUTOBY

[enb: OnpeaenuTh KOHCTAHTY TUCCOLMALIMN CIIa00TO 3IEKTPOIUTA

Xox paboTshl:
Baumanue!




B cxeme npumeHseTcs 3ByKOBO# reHepatop u ocLuuniorpad, padoTarolye oT CeTH ¢ HaNpsHKEHUEM
220 B. IIpubops! BKIIOYATh TOJIBKO MOCIIE IIPOBEPKU CXEMBI MPETNOIaBaTEIeM U B €T0
HIPUCYTCTBUM.

Omnpit 1. Onpenenenue nNocTossHHOM cocyna. B crakan st usmepenns Hanuts 50 mn 0,011
pactBopa KCl u onpenenuTs conpoTuBiIeHNHE pacTBOPA. BEIUMCIUTD TOCTOSIHHYIO COCY/a 10
dopmyie: K cocyna= R-y. 3nauenue y pactsopa KC1 0,011 ipu 20° C paBuo 0,00127 om-1cm-1.

K cocyna = RKCley KC
Ortuer o padore.

Yro penann Habu1o1eHnsi 1 ypaBHeHHs peaKkiuii BriBoab!

C mpaBuiIaMy TEXHUKH 0€30MaCHOCTH MPU MPOBEICHUH MPAKTUYECKOM paboThl 03HAKOMIICH(a)

(moamucek)

O6paru Baumanue! I1Th 1. 4,5,6,7,8,9,10,11,12,13,14,15,16

JlaGopaTopHasi padora Nel? «OnpenejgeHue 001e, TATPYeMOi, KHCJIOTHOCTH ILJIOI0OB U
OBOIIEI»

[{enb paboTHI: ONPENEIUTD COJIEPI)KaHNE YKCYCHOM KUCIIOThI B KOHTPOJIBHOM PacTBOpE

[TpuOopb! 1 peakTUBBI: MUIIETKA, OIOpETKa, BOPOHKA, KOHUYECKas KoJ10a, HUIMHJP, ITATUB JUIS
OrOpeTKH, XUMUUYECKHE CTaKaHbl, YKCyCHasi KUCIIOTa, THAPOKCH]T HATpUs, GeHON(TaTIECHH.

XoJ paboTh:

B xoHnueckyro kosly Ui THTpOBaHUs BMecTUMOCThIO 250 cm3 nomenaroT anukBoty 25,00cm3
UCCIIETyeMOT'0 pacTBOPa YKCYCHOM KHCIIOTHI (MUNETKOM), 1o0aBistoT 8 — 10 kanesnp HHAMKaTOpa
(penondraneun), pazdasisatot Bojoi 10 70 — 100cm3 u TutpyroT pactBopom NaOH ¢ u3BecTHOM
KOHIIEHTpaLuei 1o ci1abo-po30Boii OKpacku, ycToiuuBoii B TeueHune 30 cekyH .

[Tepuunslii crangapt - CO(NaOH) = MOJIB/JT

Omnpenensiemoe BermectBo m(CH3COOH) = ?, T(CH3COOH) =?

VYpaBHeHHe peakiuu (B MOJIEKYJISIPHONH U HOHHO-MOJIEKYJISIpPHON opMax):

Pe3ynbrarsl THTpOBaHUS:
No onibiTa V(aJIuKBOTBHI), MIT V(NaOH), mn CoaepkaHue yKCyCHOM KUCIIOTBI B PacTBOPE

1. 25 ml=
2. 25 m2 =




3. 25 m3 =

V cp. (NaOH) =

Brrancnenus.

m1 = C NaOH* V NaOH*M>» CH3COOH /1000

Briso:

Meroauka ucciieI0BaHus

1. Burects MpoHYMEpOBaHHBIX KOJIO OTMEepUTh cooTBeTcTBeHHO 10 100, 80, 60, 40, 20, 10mM1 0,5
MOJIb/TyKCycHO#M kucnotel u 1o 0, 20, 40, 60, 80, 90 M1 AMCTUIUTMPOBAHHON BOJIBI;

2. Paznenuth conepkuMoe KaXk10M KoJI0bl Ha JABE paBHbIC yacTu 1o 50 mur,

3. Bmiecth apyrux Cyxuix MpPOHYMEPOBAaHHBIX KOO BHecTH 1o (0,5 rakTHBHPOBAHHOTO yTJIS U
3anuTh B HUX 10 50 M1 pacTBOpa U3 MEePBHIX KOJIO B COOTBETCTBUU C UX HyMEpalue.
KonObBcTpsixHyTh 1 0cTaBUTh Ha 20 MUH. BeTpsixuBaHue BpeMsi OT BpEMEHH TOBTOPSTH;

4. Bropble NOPIUHUIOIYYEHHBIXPACTBOPOB (50 MIT) MCHOIB30BaTh IS OMpPEEICHUs] UCXOTHOM
KOHIIEHTpaIuu (110 agcopoummn). st 3Toro orodpaTh U3 MEPBBIX TpeX KOO MO 5 M pacTBopa
u no 10 mn u3 tpex mocneanux. TurpoBate 0,1H pactBopom menoun NaOH B mpucyrctBumn
¢denondranenna. Kaxxapiit pactBop TUTPYIOT 2-3 pa3a. B Tabmuiyy BHOCAT cpeiHee 3HaUCHHE;

5. PacTBophl mocne ancopOuun oTGUIBTPOBaTh 4Yepe3 OyMaxkHble (UIBTPHI B KOJIOOUKH,
otOpackiBas iepBbie 3-5 Mil prtbTpaTa (BO M30SKaHUE OMUOOK 32 CYET aJCOPOIMH KUCIOTHI Ha
bunsTpe);

6. OTTUTPOBATH MOJIYYCHHBIE TTOCIIE aICOPOLIUU PACTBOPHI, KaK YKa3aHO BHIIIIC;

7. IlpousBectu pacueT TpeOyEeMBbIX BEIMYUH COTJIACHO TAa0JIHIIEe U MPUBEICHHBIX (OPMYIL.

8. PacueT KOHIICHTpAIMil KUCIOTHI TPOU3BOINM I10 (opMyJIe:

Briso:
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