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1. IOACHUTEJIBHASA 3AITMCKA

Meroandeckue yka3aHus K IPOBEACHHIO JIAOOPATOPHBIX padOT MO y4eOHOH MMCIMIUIMHE
OJ16.12 Xumus npeanasHadeHsl s oOydatomuxcst CI1O mo cnenmansnoctr 43.02.16 TYPU3M U
I'OCTEITPUUMCTBO.

JlaboparopHblie pabOThI IPOBOASATCSA C LIETBI0 YCBOCHUS U 3aKPEIUICHUS TPAKTUYECKUX YMEHHM
Y 3HAHWIA, OBJIQICHUS MPOJECCHOHATBHBIMU KOMITETEHITUSAMU. B X0/1€ 1abopaTtopHoit paboThI CTYICHTHI
MpUOOpETAlOT yMEHUs, MPEIyCMOTPEHHBIE pabouel mporpammoi ydeOHou mucruiuimabsl OJ[6.12
XuMus, ydaTcsi CaMOCTOSITENIbHO paboTath C O0OpyJOBaHWEM, TIPOBOJAUTH OKCIEPHUMEHTHI,
aHAJIM3UPOBATH [TOJYYEHHBIE PE3YJIBTATHI U 1€TaTh BBIBOJbL, [IOATBEPKAATh TEOPETUUECKUE MOJT0KECHHS
1a0b0PaTOPHBIM IKCIIEPUMEHTOM.

IlepeuncnnTh 3HaHUS U YMEHUS, OCBAaUBAEMbIE B PAMKAX U3YUYEHUS JUCLUUIUINHBI

ymemn.

— HasplBaTh BEIIECTBA 10 "TPUBUAIBHON" WM MEXIYyHAPOJHON HOMEHKJIAType; OINpeAeisiTh
BAJICHTHOCTh, CTENEHb OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB, THI XUMHYECKOM CBSI3U B
COCIMHECHUSIX, 3apsi/l MOHA, MPUHAIIICKHOCTh BEIIECTB K PA3IMYHBIM KJIaCCaM COCAMHEHUN;

—  XapakTepH30BaTh AJIEMEHTHl MaJbIX M OOJIBIIUX TEPUOJOB IO TOJOXKECHHIO B MEPUOIUUYCCKOM
cucreme iemenToB [[.M.Menneneesa;

—  o0ure XMMHYECKHe CBOWCTBA METAJNIOB U HEMETAIIIIOB; O0BSCHATH 3aBUCUMOCThH CBOWCTB BEILIECTB
OT COCTaBa U CTPOCHHUS;

—  [pUPOJy XUMHUYECKOU CBSI3H;

— CKOPOCTh XUMHYECKOW peaklMd U €€ 3aBUCUMOCTh OT pAa3jHYHbIX (PaKTOPOB; BBIIOJHATH
XUMUYECKUM SKCIIEPUMEHT 110 PAClO3HABAHUIO HEOPTAHMYECKUX M OPTAHUYECKUX COSAMHEHUN;

—  TPOBOJHUTH CAMOCTOSATEIHHBIA IMOUCK XUMUYESCKOW HH(OPMAIMH C UCIOIH30BAHUEM Pa3TMYHBIX
HMCTOYHUKOB;

—  HUCIOJB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUECKOM 1eATEeIHbHOCTH U MOBCEIHEBHON
KU3ZHHU.
3HamMy.

—  BaXHEWIIMEe XMMUYECKHUE MOHATHUS: BEIIECTBO, XUMUYECKUM PJIEMEHT, aTOM, MOJIEKYJIA;

—  OTHOCHTEIIbHAsi aTOMHAsI U MOJIEKYJIsIpHAsl MaccChl;

—  HOH, AJUIOTPOIIHUS, U30TOIbI, XUMUUYECKAs! CBS3b, DJIEKTPOOTPUIIATEILHOCTh, BaJICHTHOCTH, CTETICHb
OKUCJICHUS; MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM;

—  BeIlleCTBAa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS;

—  pacTBOpBI, DJIEKTPOIUT M HEDIEKTPOJIUT, 3JIEKTPOJUTUYECKAS JHUCCOLUALMUSA;, OKHCIUTEIb U
BOCCTAHOBUTEJh, OKUCIICHUE U BOCCTAHOBIICHHUE;

—  TerIoBoM 3P eKT peakiuu, CKOPOCTh XMMHUYECKON peaKIiu, KaTaln3, XUMHIYECKOEe PaBHOBECHE;

—  (yHKIIMOHANIBHAS TPYMIA, U30MEPHs, TOMOJIOTHS, OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUS MaCChl
BEILIECTB, MMOCTOSTHCTBO COCTaBa, NEPUOJUYECKUNA 3aKOH, OCHOBHBIE TEOPUH XUMHHU: XUMHUYECKOMN
CBSI3U, DJIEKTPOJIUTHYECKOW JIUCCOLMAIMNA, CTPOEHUS OPraHMYECKUX COCIUHEHUH, BAKHEHIIWE
BEILIECTBA U MAaTE€pHUaJIbl: OCHOBHBIE METAJLIbI U CILIABBI;

—  cepHas, COJIsTHasl, a30THAs U YKCYCHBIE KHCIIOTHI; II€JI0YH, aMMHUaK, MUHEPAIbHbIE y100peHUs;

—  METaH, dTUJICH, alleTHJICH, OCH30J1, )KUPBI, TJIF0K03a, caxapo3a, OCIKH, CHHTETHIECKHNE MaTePHAITbI.

BrlmenepeunicnieHHple yMEHHsT W 3HAHHSI HAMpaBieHbBl Ha (QOPMHUPOBAHUE Y CTYJIEHTOB
CJIEIYIOIINX OOITUX U MPOPECCHOHATBHBIX KOMITETEHITUMN:

Konx OK, IIK [Inanupyemsle pe3yJIbTaThl OCBOCHUS AUCIIUILIMHBI

O6ume JuciuminHapHsle (IpeIMETHBIE)
OK 01. Broibupars | B 4acTu TPYAOBOIO | - BJIAJIETh CUCTEMON XHMHYECKHUX
CIOCOOBl  DELICHHUS | BOCIIMTAHUS: 3HAHUH, KOTOpasi  BKJIIOYAET:
3a1a4 - TOTOBHOCTB K TPY/ly, OCO3HAHUE | OCHOBOIIOJIAraroIine MOHSTUS
npoeCCUOHATBHON | LIEHHOCTH MacTepCTBA, | (XUMUYECKUN  DJIEMEHT,  aToM,
JeSITeNIbHOCTH Tpyaoitooue; AIIEKTpOHHAsE 000J0YKa aroMma, s-,
IIPUMEHUTEIBHO K |- TOTOBHOCTh K AaKTHBHOW | p-,  d-DIEKTpOHHBIE  OpOMTAIN

JESTEIIbHOCTH TEXHOJIOTMYECKON | aTOMOB, WOH, MOJIEKYJIa,




Pa3INIHbBIM
KOHTCKCTaM

U COIMAJIbHOW HAINpaBJIEHHOCTH,
CIOCOOHOCTh UHUIMHPOBATD,
IJIAHUPOBAaTh U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JIEATEIbHOCTb;
- MHTEpEC K pa3IMyHbIM cepam
npodeccnoHanbHOM
NEeSITEIbHOCTH,

OBiajeHne YHHMBepCAJIbHBIMH
yueOHBIMU MO3HABATEIbHBIMH
JelHCTBUSIMU:

a) 0a3oBble JIOTHYeCKHue
nelcTBHA.

- CaMOCTOSITENILHO
dbopMynupoBarth u
aKTyaJIu3UpOBaTh npobuemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYILECTBEHHbBIN
MpU3HAK WJIM OCHOBAHUS A
CpaBHEHHs, KJIacCUUKAUH U
0000I1IEHHS;

- ONPEACIISTH eau
JIeSITEILHOCTH, 3aJ1aBaTh
napamMeTpsl M KpPUTEpUH UX
JIOCTYKCHMS,

- BBISBIITH 3aKOHOMEPHOCTU U
MIPOTUBOPEYUS B
paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTh  KOpPPEKTHUBBHI B
JIeSITEILHOCTD, OILICHUBATh
COOTBETCTBHUE pe3yJIbTaTOB
LM, OIICHUBATh pUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIILICHUE npu pelIeHN
KU3HEHHBIX TIPoOIIeM

0) 0azoBbBIE
HCCIeI0BATeIbCKUE JeiiCTBHS:
- BJAJIEThb HaBBIKAMHU Yy4eOHO-
HCCIIEI0BATENILCKON U IPOEKTHOU

NeSITeNIbHOCTH, HaBBIKAMHU
paspelieHus npooiem;

- BBISIBIISITh MPUYNHHO-
CIIEICTBEHHbBIE CBS3U u
aKTyaJlu3UpOBaTh 3aaqy,
BBIJIBUTATh TUIOTE3Y ee

peIICHUA, HAXOJUTHb ApPryMCHTEHI
JJIA A0Ka3aTcJIbCTBa CBOHX

BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTEMEHb
OKHUCIICHHsI, XHWMHUYECKasi CBs3b,
MOJIb, MOJIIpHAsI Macca, MOJISPHBII
o0beM,  yIJIEpOOHBIH  CKeEJET,
byHKIIMOHAIBHAS TPYIINA, paguKal,
u30Mepus, H30MEpBHI,
TOMOJIOTMYECKUN PpsiJl, TOMOJIOTH,
yIIA€BOAOPOABI,  KUCIOpOA- U
a3zoTcojepxKalre CO€JIMHEHUS,
OMOJIOTUYECKH aKTHBHBIEC BEILIECTBA
(yrneBosl, KUPBI, Oenkn),
MOHOMEp, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHUS, KpHUCTaJNTNYeCcKast
pemieTrka,  TUIOBl  XUMHYECKHUX
peakuui (OKUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
SHJIOTEPMHUYECKHE, peaxuu
HOHHOTO obMeHa), pacTBop,
AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIIEKTPOJIUTHYECKAs JUCCOLUAIUS,
OKHCITUTEITb, BOCCTaHOBUTEITb,
CKOPOCTh XMMHYECKOH peaKiuu,
XHUMHUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI  (TEOpUST  XHMHYECKOTO
CTPOEHHUSI OpPraHMYECKUX BEIIECTB
AM. Bbytneposa, TeopuUs
AJIEKTPOJIUTUYECKOHN JTMCCOIMAINY,
MIEPUOTUYECKUI 3aKOH JN.
MeHeneeBa, 3aKOH COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMUH,
(dakToNOrMuecKue  CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHUU U
0e30macHOM HCIIOJIb30BAHUU
BOKHEUIIMX HEOPraHMYeCcKHX U
OpPraHWYeCKHX BEIIECTB B OBITY U

MPAaKTUYECKON JEATEILHOCTH
YEJIOBEKA;

- YMETh BBISBJIATH XapaKTEPHBIC
HpI/ISHaKI/I nu B3aNMOCBI3b

HU3YYCHHBIX HOHHTHﬁ, NPpUMCHATH
COOTBETCTBYIOIIMEC IIOHATHUA IIpH
OMMHUCaHUU CTPOCHUA U CBOMCTB
HCOPTaHUYCCKUX HU OPraHUuYCCKUX
BCIICCTB HU HX npeBpameHI/H”{;

YTBep)K)IeHHfl, 3a1aBaTh | BBISABIIATDH B3aUMOCBI3b
nmapaMeTpbl n KpUTCPUN | XUMHUYCCKHUX 3HAHUU C TOHATUSIMU U
PEIICHUA, MNpeaACTaBICHUAMU APyrux
- AHAJIM3UPOBATH MOJYYCHHBIC B | CCTCCTBCHHOHAYYHBIX ITPCIMCTOB,

XoI¢e PEIICHHUA 3agadu | - YMETH HCIIOJIBb30BaTh
PE3YJIbTATHI, KPpUTHYCCKN | HAUMCHOBAHUA XUMHNYCCKHX
OINCHUBATH HMX JOCTOBCPHOCTH, COC}II/IHGHI/If/i MCKAYHAPOOHOI'O




MNPOrHO3UPOBATL H3MCHCHHC B
HOBBIX YCJIOBUAX;
- YMCTb NCPCHOCHTL 3HAHUSA B

MI03HABATEIIBHYIO u
MPAKTUYECKYIO obnacTu
JKU3HECATSIIbHOCTH;

- YMEThb WHTErPHUPOBATH 3HAHHS
u3 Pa3HBIX IPEIMETHBIX
obJacrei;

- BBLIBUTATb HOBBIC  HJICH,
npejaiararh OpHUTHHAJIBHBIC
HOAXObI U PCLICHHS;

- CIIOCOOHOCTh ux
UCIIOJIb30BaAHUS B

HO3HABAaTEJILHON M COLIMAJILHOU
MPaKTUKE

COro3a TEOPETUYECKOMN 51
MIPUKJIATHON XUMHH U TPUBUAJTIbHBIE
Ha3BaHUsA BaXKHEHIITNX BCIICCTB
(oTUJeH, aleTWwieH, [JIHIEPHH,

denon, dopManbaeTHA, YKCyCHAS
KHCJIOTa, TJIMIMH, YTapHbIA Tas3,
yI‘JIeKPICJIbIﬁ ra3, aMMHaK, ramaicHas

WU3BECTh,  HErameHas  HU3BECTb,
NUThEeBasT cojJja W JIPYTHX),
COCTaBJISITh dbopMyIbI

HEOPraHWYECKUX U OpPraHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHYECKUX
peakuuii, OOBSACHATb HMX CMBICIH;

MOJTBEPKIATh XapaKTepHbIC
XUMHYECKHE CBOICTBAa BEILECTB
COOTBETCTBYIOIIUMH

OKCIIEPUMEHTaMU U 3alHCIMHU
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM;
- YMETb YCTaHABJIMBATh
IIPUHAJIEKHOCTD W3Y4YEHHBIX
HEOpPraHUYECKUX U OPraHUYECKUX
BEUIECTB K ONPEJEIICHHBIM KJlaccaM
u rpynmnam COCIMHEHMU,
XapakTepu30BaTb MX COCTaB W
BAKHEUILIME CBOMCTBA; ONPENCIATh
BU/IBI XUMHYECKHUX CBA3EH
(KoBaJIeHTHas, VOHHas,
MeTajuIn4ecKas, BOJIOPO/IHAS),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB; KJIacCCU(PUITUPOBATh
XUMHYECKHE PEAKIIUY;

- chopMHpOBaTH MPEACTABICHUS: O
XUMHYECKON COCTaBJISAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpPa, POJIM XHMUU B IO3HAHUU
SBJICHUI HIPUPOJBIL, B
GOopMHpPOBaHMM  MBIIUICHUS U
KYJbTYpPBI JIMYHOCTH, ee
(YHKIMOHAJIBHOH  I'PaMOTHOCTH,
HEOOXOOUMOM Uil  pelIeHHUs
IIPAKTUYECKHUX 3a1a4y U
HKOJIOTMYECKU 000CHOBAHHOTO
OTHOLIEHMSI K CBOEMY 37J0POBBIO U
MPUPOAHON Cpenie;

- YMETb MPOBOAUTH pacueThl IO
XUMHAYECKUM bopmynam "
YPaBHEHUSAM XMMMUYECKUX PEAKIUN
C HCIOJIb30BaHMEM (UBNUYECKUX

BEJINYHH, XapaKTepU3yIOIUX
BEIIECTBA C  KOJMYECTBEHHOU
CTOPOHBI: Macchl, obbemMa
(HOpMasibHBIE ~ YCJIOBHS)  Tas3o0B,
KOJINYECTBA BEIIIECTBA;
WCIIOJIb30BaTh CHCTEMHBIE




XUMHUYCCKUC 3HAHUA TJIS1 TPUHATHUA
peleHnit B KOHKPETHBIX
JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM

OK 02. cnionb30Barth

COBpPEMEHHBIC
cpexacrTsa TIOUCKaA,
aHam3a u
MHTEpIpETauu
nHpopmaruu u
nH(pOPMAaLOHHbIE
TEXHOJIOTUU ISt
BBIMIOJIHEHUST  3a/1a4
npodeCCHOHATLHON
TS TeIbHOCTH

B 00/1acTH EHHOCTH HAYYHOT'O
MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS
00ILIIECTBEHHON
OCHOBaHHOT'O

YPOBHIO
HayKu 51
IIPAKTUKH,
Ha auasnore
KYJBTYP, CIOCOOCTBYIOLIETO
OCO3HAaHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;
- COBEpUICHCTBOBAHHE SI3BIKOBOM
U YHUTATENIbCKOM KYJBTYpPbl Kak
CpelcTBa B3aUMO/JICHCTBHUS
MEXIy JIOJbMH U IO3HAHUS
MHUPA;
- OCO3HAHHME LIEHHOCTH HAy4YHOU
JACATCIIbHOCTH, T'OTOBHOCTB
OCYLIECTBJISATh  IPOEKTHYHO H
HCCIIEN0BATENIBCKYIO
JEeATEIbHOCTh MHIUBUIYAIBHO U
B I'PYIIIIE;
OBiaieHHe yHUBEpPCAJTbHBIMHU
yueOHBIMU NO3HABATEIbHBIMHU
JefCTBHSIMU:
B) pa6ora ¢ undopmanmeii:
- BJIAJETh HAaBBIKAMU IOJYYEHUS
nHpoOpMallUd U3 HUCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIbHO
OCYIIECTBIISITh TIOUCK, aHaJu3,
CUCTEMATHU3ALNIO u
UHTEpIpeTanuio  UHPOpMaIUU
pa3IMYHBIX BUAOB H  dopMm
MPEACTABICHUS;
- CO3/1aBaTh TEKCTHI B Pa3JIMUHBIX
dbopmaTax ¢ y4yeToM Ha3HAUYCHUS

uHpopManuu u LEJIEBOI
ayJUTOpHUH, BbIOHpast
ONTHMAJIbHYIO bopmy
IIPEJCTABICHNS U BU3YyaIU3alluu;
- OLEHMBATh JOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €C

COOTBETCTBHE  MpPaBOBBIM  H
MOpaJIbHO-ITHYECKHM HOPMaM;

- UCIOJIb30BATh cpeacTsa
MH(POPMALMOHHBIX U
KOMMYHUKAITTOHHBIX
TEXHOJIOTUI B peleHun
KOTHUTHBHBIX,

- YMCTh IJIaHUPOBATh W BBIIIOJJIHATH

XUMUYECKUH HKCIIEPUMEHT
(mpeBpartueHus OpPraHUYECKUX
BEIIIECTB npu HarpeBaHuu,

MOJTyYeHHE STUJICHA U N3YYEHUE €T
CBOICTB, KaYECTBEHHBIE PEAKI[UU Ha
aNBJCTU/IBI, KpaxMal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OeJKOB MpH
HarpeBaHWHW, LIBETHBIE pEaKUuu
OEnKOB;  NPOBOAUTH  PEAKIHH
MOHHOTO  OOMEHa,  OIpEenesiTh
cpeny BOJIHBIX pacTBOpOB,
Ka4eCTBEHHBIE peaxuu Ha
cynbdar-, kapOOHaT- MU XJIOPHUI-
aHWOHBI, HAa KAaTHOH AaMMOHWSI,
peliaTth JKCIIEPUMEHTAaJIbHbIC
3ajaun 1o temMam "Metamsl" U
"Hemeramisl") B COOTBETCTBHH C
IIpaBUJIaMU TEXHUKU OE€30MAaCHOCTH
npu OOpalleHUd C BEIIeCTBAMHU H
1a00paTopHBIM  00OpY/IOBAaHUEM;
MPEJICTaBIISTh pe3yNbTaThI
XMUMHUYECKOTO  OKCIIEpUMEHTa B
dbopme 3anucu ypaBHEHUU
COOTBETCTBYIOIIMX  pEaKkUUil W
(GbopMyIMpOBaThH BHIBOJIBI HA OCHOBE
ATHX Pe3yJIbTATOB;

- YMETh aHaJIN3UPOBAThH
XUMHYECKYIO uHdopmaruio,
MOJIy4aeMyo u3 pa3HbIX

HMCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, certs HMHTEepHET U
Jpyrue);

- BIIAJIETh OCHOBHBIMHM MeETOJaMHU
HAyYHOTO TIO3HAHHS BEIIECTB U
XUMUYECKHUX SIBJICHUI
(nabmroznenue, U3MepeHue,
HKCIEPUMEHT, MOJETUPOBAHNUE);

- YMeThb MpPOBOJUTH pacyeTbl IO
XUMHAYECKUM bopmynam "
YpaBHEHHUSIM XUMHUYECKUX PEaKLUit
C HCIOJIb30BaHMEM (U3UUYECKUX

BEJINYHH, XapaKTepU3yIOIUX
BEIIECTBA  C  KOJMYECTBEHHOU
CTOPOHBI: Macchl, obbemMa
(HOpMaJibHBIE ~ YCJIOBHS)  Tas3o0B,
KOJINYECTBA BEIIIECTBA;
UCTIOJTb30BaTh CHCTEMHBIE

XUMUYECKUE 3HAHUSA I IPUHATHS
pelIeHni B KOHKPETHBIX




KOMMYHHUKAaTUBHBIX u

OpTraHW3allMOHHBIX  3adady  C
co0III0ICHNEM TpeGoBaHUit
APrOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHns, MPaBOBBIX
M OTUYECKUX  HOPM, HOPM
“H(pOpPMAITMOHHOM
0e30I1acHOCTH;

- BJIQJICTh HaBBIKAMU
pacrio3HaBaHWsT W 3aIIUTHI

nHpopMmanuu, nHGOPMAITMOHHOM
0e30IMaCHOCTH JTUYHOCTH;

JKU3HCHHBIX CUTYaAlUAX, CBA3AHHBIX
C BEIIECTBaAMU U UX ITPUMCHCHHUEM

OK 04. DddexTuBHO
B3alMOJCUCTBOBAThL U

paboratb B
KOJIJICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-
HCCIEA0BATENbCKOM, MPOEKTHOU
M COLIMAJIBHOM NCATCIBHOCTH;
OBjaieHHe yYHUBEPCAJTbHBIMHU
KOMMYHUKATHUBHBIMU
JefCTBUSIMU:

0) coBMeCTHasl IeATeJIbHOCTh.

- TOHMMAaTb M HCIOJIb30BAThH
MPEUMYIIEeCTBA KOMAHIHON W
WHIUBUAYATbHON pabOTHI;

- NPUHUMATh LEIU COBMECTHOU
JEeSATEIbHOCTH, OpPraHU30BbIBATH
U KOOPJIUHUPOBATH JIEHCTBHUS TIO
€€ JOCTHXKEHHMIO: COCTaBIIATH
IJIaH JEUCTBHUM, pacHpencisarh
ponM ¢ y4eTOM  MHEHMH
YYaCTHUKOB o0cyXJ1aTh
PE3yNIbTaThl COBMECTHOM PabOTHI;
- KOOPJIMHUPOBATh M BBHITIOJIHATH
paboTy B YCIOBHUSIX peaibHOro,

BUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYIIECTBIIATb  IO3UTHUBHOE
CTpaTeTUYecKoe TIOBEJECHUE B
Pa3IUYHBIX CUTYaIUSsX,
MPOSIBISATH TBOPYECTBO u
BOOOpakeHue, OBITH
WHULIMATUBHBIM

OBjaieHue yYHUBEPCAJIbHBIMHU
PeryisiTUBHBIMH J1eHCTBUSIMU:
r) NpUHSITHE ce0si W JPYrux
Jiojen:

-  [pUHUMAThb  MOTHUBBl H
apryMeHTBbl JApPYTUX JIIOJAEH IpH
aHaIM3e pe3yJIbTaToB
JESITENIbHOCTH,

- YMCTh IIJIAHUPOBATDH WU BLIINMOJHATH

XUMHYECKUN JKCIIEPUMEHT
(mpeBpareHus OpraHUYECKUX
BEILIECTB npu HAarpeBaHuHU,

MOJIYUYCHHEC OTUJICHA U U3YYCHUEC €TO
CBOI>'ICTB, Ka4CCTBCHHBIC PCAKIIMU HA

aNb/ICTUABI, Kpaxmal, YKCYCHYIO
KHCJIOTY; JeHATypauusi OCIKOB Mpu
HAarpeBaHWU, LBETHHIC PpEaKIHU
OENKOB;  NPOBOAUTH  PEAKIUU
HOHHOTO  OOMEHa,  ONpeAeiATh
cpeny BOJTHBIX pacTBOpOB,
Ka4eCTBEHHBIC peakuuu Ha
cyiabdar-, kapOOHaT- MU XJIOPUM-
AaHWOHBI, Ha KAaTHOH AaMMOHUS,
pemarpb SKCIIEPUMEHTAIbHBIE

3ajaud 1o TtemMam "Metamnsl" u
"HemeTannsl") B COOTBETCTBUU C
NpaBUJIaAMU TEXHUKU 0€30MacCHOCTU
pu OOpalIieHUH C BEIIeCTBAMH H
71a00paTOpHBIM  000pYIOBaHUEM;
MIPEICTaBIIATh pe3yIbTaThI
XMMHUYECKOTO  3KCIIEpUMEHTa B
dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid U
(bopMyIHpPOBATH BHIBOJIBI HA OCHOBE
ATHUX pe3yJIbTaTOB




- IpU3HABATh CBOE MPABO U MPABO
JIPYTHUX JIIOJICH Ha OIIHOKY;

- pa3BUBaTh CHOCOOHOCTh

IIOHUMAaTh MHpP C I[O3ULHH

JPYroro 4ej0BeKa;
OK 07.| B obGaactd ?3KOJOrH4ecKoOro | - chopMHpPOBATh MPEJACTABICHUS: O
CoelicTBOBaTh BOCIIUTAHHUA: XUMHUYECKOU COCTAaBJISIIONIEH
COXPaHEHUIO - c(OpMUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTHUHBI
OKpYKAIOIEH Cpelibl, | AKOJIOTHYECKOU KYJbTYpBI, | MUPA, POJIM XUMHH B MO3HAHUHU
pecypcocOepexeHuto, | IOHUMaHUe BIUSHUS COLIMAIbHO- | SBICHUIN MIPUPOJIBL, B
MIPUMEHSITh 3HAHUS 00 | SKOHOMHUYECKHUX TIPOIECCOB Ha | (OPMHUPOBAHWHM  MBIIUICHUS U
W3MEHEHUN KJIMMATa, | COCTOSIHUE MIPUPOIHOMN U | KyJbTYpbI JUYHOCTH, ee
MPUHLIUIIBI COLIMATILHOW Cpefibl, OCO3HaHWE | YHKIIMOHATBHOH  TPaAaMOTHOCTH,
OepexKIIMBOTO rJ100aIbHOTO Xapaktepa | He0OX0AUMOM JUTSL peuieHus
MIPOU3BOCTBA, IKOJIOTHYECKUX TPOOIIEM; MPAKTUYECKUX 3a7a4 u
3¢ heKTUBHO - IJIAaHUPOBaHUE U | 9KOJIOTHYECKHU 000CHOBaHHOTO
JIECTBOBATH B | OCYILIECTBJIEHUE JICCTBH B | OTHOLIEHUSI K CBOEMY 3J0POBBIO U
Ype3BbIYANHBIX OKpY’Kalolllel cpelle Ha OCHOBE | IPUPOAHOMU CPEJE;
CUTYyaLUsIX 3HaHMWA L€l YCTOWYHUBOTO | - yMeTb COOJIOJaTh  IpaBUIIa

Pa3BUTHS YEIIOBEUECTBA; HKOJIOTMYECKH  1eJeco00pa3Horo

AKTUBHOE HENPUATHE JECHCTBHM,
IIPUHOCALIMX BPEl OKPYKAIOLIEH
cpene;

- YMEHHME  MPOrHO3UPOBATH
HeOIaronpusTHBIC
9KOJIOTUYECKUE MOCJIE/ICTBUS
NPEINPUHUMAEMBIX  JICHCTBUI,
MpeA0TBpaILIATh UX;
- pacimpeHue OIbITa
JEATEIBHOCTH  3KOJIOTMYECKOU
HaIlpaBJIEHHOCTH;

- OBJI4JICHUE HABBIKAMU Y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHOU
U COLIMAJIbHOW EATEIbHOCTH;

MOBEJCHUS B OBITY M TPYIOBOH
JIESATEIIBHOCTH B LEJIAX COXPaHEHUS
CBOETr0 3JI0pPOBbSI M OKPY’KaOIIEH

MPUPOJHON  Cpelbl;  y4YHUTHIBATH
ONACHOCTHh BO3JICHCTBUS Ha >KHBBIC
OpraHU3MBbI ONPEICICHHBIX
BCIICCTB, IIOHHUMAas CMBICJI
IoKa3aTerst npeaeabHON

JIOITyCTUMOW KOHIIEHTPAIlUX

I[IK 1.7. BemonnsaTe
CaHHUTapHO-
SMHIEMHOJIOTHYECKHE
TpeboBaHUs npu
IIPEJOCTaBIECHUU
HMapUKMaXePCKUX

YCIIYT.

[IpakTuueckuii oneiT: padbora U

HCIONIb30BaHUE  O0OpYy/IOBaHUS
JUISl OHJIAWH MOHUTOPUHTA

VmerTs: IIOJIB30BAThCS
CHCTEMaMU KOHTPOJIA
aBTOTPAHCHOPTHBIX CPENCTB;
SKOHOMHMYECKH  OOOCHOBBLIBATH

NyTeM TMPOBEACHUS PacyeToOB
11e71€co00pa3HOCTh MPUMEHEHHS
CHCTEM KOHTPOJIS; MPOU3BOAUTH
TApUPOBOYHBIC MCPOIIPUATHA

3HaTh: rapameTpbl "
BO3MOYKHOCTH  IPUMEHSIEMOTO
TMAarHOCTHYECKOTO
000pyI0BaHUS; TPUHIIATIBI
paboThl CHUCTEM CIYTHHUKOBOTO
MOHHUTOPHHTA; CIoCco0bI
TapUPOBKH

HMCIOIb30BaHHE
s OHJIAMH

- pabora w
000pya0BaHUS
MOHUTOPHHTA

- yMeThb coOmomaTh mpaBUia
DKOJIOTHYECKH  I[eJIecO00pa3HOro
MOBEJICHUST B OBITY M TPYIOBOH
ACATCIBHOCTH B LCIIAX COXPAHCHUS
CBOETO 3JI0pPOBBbSI U OKPYIXKAroIekh

MIPUPOJHON  Cpelbl;  yYHUTHIBATH
OMNAaCHOCTh BO3JICUCTBUS Ha >KUBBIC
OpFaHI/ISMLI OHpeI[eJ'IeHHI)IX
BEIIIECTB, MMOHUMas CMBICHT
IOoKa3aTels NpeaeabHON

HOHYCTHMOf/'I KOHIOCHTpAluH




2. HEPEYEHbB JTABOPATOPHbBIX PABOT

JlaboparopHble paOOTHI BBIMOJIHSIOTCS OOyYalOIIUMHUCA 1O TpaduKy, COCTaBICHHOMY B
COOTBETCTBHHM ¢ Y4eOHbIM TaHoM mo creuuanbHoctd 09.02.07 MHOpManuoHHBIE CHCTEMBI U
IporpaMMupoBaHue U paboueit mporpamMmont yaeoHou aucuurumabl OJ16.12 Xumus .

3anaya 1ab0paTOpHBIX pabOT — 3aKPENUTh TEOPETUUECKIE 3HAHUS U OTPadOTaTh MPAKTHUYECKHE
HABBbIKM U YMEHUS B COOTBETCTBHHU C IJIAHUPYEMbIMU pe3yJIbTaTaMU O0yUEeHHUS.

CornacHo yueOHoro mmana mo mnpodeccun crnenmansHoctr 09.02.07 HMHpOpManuoHHBIE
cucteMbl W nporpammupoBanue OJ16.12 Xumusa, Ha naboparopHble padOTHI OTBeACHO 38
aKaJeMHYECKHUX YacoB.

HaumeHoBaHue pa3jiesia, HoMep U TeMa JadopaTOpHOl padoThI Kouaun4vecTBo
4acoB

Pa3nen 1. O61masi Heopranuveckasi XuMusi 19
JlaboparopHast pabota 1 « TUTIBI XUMHUECKOH CBSI3M» 3
Jlaboparopnass pabora 2 «Ounctka BemecTB (UIBTPOBAaHUEM U 3
JUCTHIUTALIMEN»
[IpakTiueckas padora 1 «OUUCTKa BEIIECTB MEPEKPUCTALTU3AIIUEI 3
[pakTuueckas padora 2 «B3auMoelCTBUE ATFOMUHUS C HUTPATOM KaJIHs» 3
[IpakTudaeckas padora 3 «OmnpeneneHre KOHCTAHTHI JUCCOIHAIIHID 3
[IpakTuueckas padora 4 «OOHapyXeHUE BUTAMHHA A B IMOJCOTHEYHOM MacCIIey 2
[IpakTuueckas padora 5 [IpaBuiia pa30aBiacHHUs CEPHON KHCIOTHI
Paznen 2. Oprannyeckasi XuMus 19
JlaGopartopHas pabota 3 «/3rororineHrne 00bEMHBIX U MAPOCTEPKHEBBIX MOJIEICH 3
A30TUCTHIX T€TEPOLIUKIIOBY
JlaboparopHnas pabora 4 «O0HapyxeHue OenKar 3
[IpakTuueckas padora 6 «McciaenoBanue 100aBOK» 3
[IpakTtuueckas padora 7 «llomyyeHne sMyIbCHH PACTUTEILHOTO Macia U OeH3051a» 3
[IpakTuueckas padora 8 OOHapyKEHHE YIIepoaa U BOJOPO/Ia B OPraHUIeCKOM 1
COCIMHEHHH.
[IpakTudaeckas padora 9«Pacno3HaBanne Kpaxmamna» 2
[Ipaktnueckas padora 10 «IIpuponasie nctounuku YB.» 2
HUTOI'O: 38

3. AHCTPYKTUBHO-METOAUYECKHUE PEKOMEHJAIIUUA 11O BBIIIOJITHEHUIO
JIABOPATOPHBIX PABOT
st opopmiienust oruera o pabote ya00HO UCTIOJIB30BaTh TAOIUYHYIO (hOPMY.

Xox omnbiTa Habmtonenue VYpaBHEHHE peakuu BriBox

«XoJ ombITa» 3alMCHIBAETCSI KPaTKO, BMECTO CJIOBECHOIO OIMCAHHUS IOCIEI0BATENIbHOCTH
NENUCTBUM HCTOB3yeTCss PUCYHOK. OOs3aTenbHO YKa3bIBalOTCS YCIIOBUSL OCYIIECTBIICHUS
XUMHYECKUX PEAKIUH.

JlaGoparopuas paodora 1
«THMBl XUMUYECKOM CBSI3H.

1. TIpouutaiite § 4-6 yueObnuka (I'abpuainsan O. C. Xumus. 11 knacce. ba3zoBblit ypoBeHb: yueOHHK)
2. 3anonHuTe Ta0NHILY:

Xumnueckasi | CszpiBaeM | [Iporecc B | Kpucrammmueck | O6pa3yromue | Xapaktepa | [Ipumep
CBSI3b bI€ YACTHIIBI | DIIEKTPOHH as pemérka Csl 4aCTHUIIBI 13(S BI
BEIIECTB




on CBOMCTBA
000I104YKEe BEIIECTB

HMonunag cBa3p

KoBanentHas MonekynapHas
BSI3b

ATomHas

MeTananyeck
as CBA3b

Bonoponnas
CBSI3b

JlabopaTopHas padora 2
«OuncTka BemiecTs punbTpoBaHueM U nuctwisuueiinllenu ypoka:
AKTHBHM3UPOBATh UHTEPEC YUAILUXCS K IIPEIMETY.
[To3HaKOMUTH C HOBBIM BELIECTBOM, 3HAUYEHUEM €0 B IPUPOJIE U B )KU3HU YEIOBEKA.
3azna4ym ypoka:
Pa3BuBaTh M yKpEIUIATh HABBIKM XUMUYECKOTO SKCIIEPUMEHTA.
Pa3BuBaTh NO3HABATEIBHYIO AKTUBHOCTb.
Hayuute pabortats B rpynmnax.
O3HaKOMHUTB M OCBOUTH NMPOCTEHUIINI clTOCOO OUYMCTKH BELIECTB: PACTBOPEHHE, GHIBTPOBAHHE,
BbIIIApUBAHUE.
3aKkpenuTh 3HaHUS MPaBUJ TEXHUKH 0€30MaCHOCTH B XMMUYECKOH JJabOpaTOpuH.
ObopynoBanue:
. JlaGopaTOpHBIH MITaTUB C KOJIBLIOM.
CnupTtoBKa.
Boponxa.
CrexnsHHas Majoyka
XuUMUYeCcKu# cTakaH (21Ir).
[IpenmeTHOE CTEKIIO.
Hepxareis.
OuibTpoBalibHas Oymara.
Bemecrsa:
3arpsi3HEHHAS TOBApEHHAs COJIb.
JuctunnrpoBaHHas BoJa.
[Tnan ypoka
1. BecrynuTenbHOE CII0BO yUUTENS.
2. llpencraBnenue nabopaTopui.
3. IlpaBuiia TeXHUKH 0€3011aCHOCTH.




4. DKCIIEPUMEHT.

5. Odopmnenue otuéra 0 MpojeIaHHON padoTe.

Xon ypoka:

1. OpraHuzanmoHHBIA MOMEHT.

2. IlpaBuna Tb.

3. Ilpouuraiite paborty.

4. Tlpuctynuth K paboTe MO UHCTPYKITUH.

JlabopaTopnasi paGora 3
«OuncTKa BelecTB NepeKpucTaIn3anmnen»
ens:

O6opynoBanue:

XoJ paboThl

WHCTpyKIIKS 11O BHITOJHEHUIO PA0OTHI

1.
PaCTBOpeHI/IC CMCCH B BOJC

1. B xumu4eckuii cTakaH moMecTuTe 2-3 J0KKHU
3arpsi3HEHHOM MMOBAPEHHOM COJIH.

2. Haneiite B TOT e cTakaH BOJY TaK, YTOOBI
CTakaH ObUI 3aMOJHEH MPUOIU3UTENIBHO Ha /2
ero oobema.

3. Ilepemenaiite CTEKISIHHON MaIOYKOM.
Hcnons3yiiTe Ty 4acTh NAJIOYKH, HA KOTOPOH
0JIETO PE3NHOBOE KOJIBIIO.

2.
[ToaroroBka OymaxkHoro priibTpa

1. Cnoxute punbtp. /11 3TOr0 CBEpHUTE €r0
[I0TI0JIaM U, HE pa3BopauuBasi, euie pa3
nornosiaM. Pa3BepHUTE NOTYYEHHBIH KOHYC TaK,
9TOOBI C OJTHOW CTOPOHBI OBLT OJIH CIOH
Oymaru, a ¢ Ipyroit — Tpu cios. Binoxure
(UILTP B BOPOHKY.

2. IIpoBepbTe NpaBUIBLHOCTD MOJIOKEHUS
(¢uabTpa B BOPOHKE: OH JJOJKEH IIJIOTHO
IIpUJIEraTh K CTEHKaM BOPOHKH U HE IOXOAUTH
10 ee kpast mpumepHo Ha 0,5 cMm.

3. CmounTe HuiIbTp BOAOH.

3.

OunbTpOBaHKE

1. YcTaHoBHUTE BOPOHKY B KOJIbLIE IITATHBA.
Crebenb BOPOHKH JIOJIKEH KacaTbCsl CTEHKH
CTaKkaHa — IPUEMHHUKA.

2. Jlep>kuTe CTEKISIHHYIO MAJOYKy TakK, YTOOBI ee
KOHeI[ ObUT HaIpaBJIeH Ha TPOWHOM CIIOM
(GuIbTPOBANBHOM OyMary.

3. AKKypaTHO HajlMBaiTe QUIbTpyeMytO
XKHUJIKOCTb 10 nanouke. CiaeauTe 3a TeM, 4ToObI
KHUJKOCTh HE TIOXOAMJIA 10 Kpasi puiibTpa.

4.
BrinmapuBanue (KpucTamui3anmsi)

1.Ilepeneiite punbTpat B paphopoByIO ALKy
JUTSL BBITIAPUBAHUSI.
2.IlocTaBbTe YalKy Ha KOJIBLIO IITATHBA.

5. OdopMuTh OTUET.

HasBanue onsita. PucyHOK. Yro Habmoganu? BbIBOBI.
(OTBETHTE Ha MOCTABJIEHHBIE (oTBETHTE Ha MMOCTABJIEHHBIE
BOIIPOCHI, BOIIPOCHI HE BOIIPOCHI, BOIIPOCHI HE
TIEPEnNChIBaTh) TIEPENHChIBaTh)




1. PactBopenue cmecu B Uro nabmogamu? [Touemy B manHO# paboTe
Boze. OTcTanBaHue. HE00X0IMMO HCIOJIb30BaTh
UTO Mpou301LIO C pEYHBIM | pacTBOPEHHUE B BOJC
MECKOM, C TTOBAPECHHOU W OTCTaWBaHWE BOJHOW CMeCH?
COJIBI0?
2. ®unpTpOBaHUE. Uro Habm012)11 BO BpEeMS Uto nostyuusnu B pe3yJibTaTe
¢dbunpTpoBanus? ¢dbunsTpoBaHU?
3. BemmapuBanue Yro Habmrogann? Kakoe BemiecTBo nmoinyuusiv B
(KpucTamn3anus) urore?
CpaBHUTE NOJyYECHHbIE
KPHUCTAJUIBI C BBIAAHHOM BaM | OnumuTe Gru3nyeckre CBOMCTBa
3arpsAA3HEHHON MOBAPEHHON | MOJIYYEHHOT'O BELIECTBA.
COJIBbIO

BriBox:

JlabGopaTopHnas padora 4
«B3anmonelicTBre ATIOMIUHHS ¢ HUTPATOM KAJIUS»

B3aumoseiicTBue MeTauIoOB pacCTBOPAMHU KHUCIIOT U COJEi

[lenb: Ha OCHOBaHMHU IPOBEACHHBIX ONBITOB ClIEIaTh BHIBOJ 00 YCIOBUSAX B3aUMOJIEHCTBUSI METAIIJIOB C
KHCIIOTaMU U COJISIMU (3alKcaTh B TETPAIb).

OmpiT 1.:B3aumoseiicTBre METAIOB C PAaCTBOPAMH KUCIIOT

O06opynoBaHue U PEaKTUBBI:

ratuB 1yt mpoOUpoK, mpoOupku (3 WIT.); HUHK (TpaHyJsIbl), Meab (TPaHyJIbl), ATFOMUHUN (TPaHyJIbI),
cosisiHast kuciora (1:2) (3amucarh B TETpajb).

Copnep:xaHue U OPSAOK BBIIIOJHEHUS OIbITA: (3aMKUCaTh B TETPAJb OT CBOETO UMEHH)

1. ITomecTHTe B 4eThIpe MPOOMPKU METAIUIBI (TpaHyibl): B 1-y10 — IIMHK, BO 2-10 — aJIIOMUHUI B 3-
10 — MEJIb.
2. Haneiite B xaxayro npoOupky 1-2 mur.consHoi kucioTsl. [IpoHaGmonaiite yTo MpOUCXOIUT.

[Tpu HEOOXOMUMOCTH, VISl YBEIHMUEHHSI CKOPOCTH XMMHUYECKOH peakinu, HarpeiTe e€ Haj IIaMeHeM
CIIUPTOBKH.

3. OdopmMute 0TYET, 3aMOTHUB TAOIHUILY.

Uro nenanmn  YpaBHEHHs peakiuil

MornexysipHOe U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE Habmonenus

1 [IpoGupka

2 ITpobupxka

3 [TpoGupka

ChopmynupyiiTe BBIBOA O BO3MOXXHOCTH B3aMMOJICUCTBUSL KHUCJIOT C METaJUIaMH, BIIHCAB
MIPOIYIIEHHBIE CI0BA B MIPEIIOKEHUE. (3aMucaTh B TETPAIb)
KucnoTsl B3aMOAEHCTBYIOT C METAJIaMU COTJIACHO CXEME

Mertannt+kucnora COJIb + BOOPOX

[Ipu cnenyromux ycaoBusx:

. Mertain HaXOAUTCS B JJIEKTPOXUMUYECKOM Py HANIPSKEHUM (J1eBee nnM pasee)
BOZOpOAA.

. B pesymbrate peakuuum oOpasyercs (pacTBOpUMas WIH

HEpacTBOpHUMasi) COJb
C mnpaBunamMu TEXHHKH O€30MACHOCTH TPHU TPOBEACHUM TMPAKTUUECKOW pPaOOTHI O3HAKOMIICH(a)

(moamuce)
Oo6patu Baumanwue! I[1Th 1. 4,5,6,7,8,9,10,11,12,13,14,15,16



JlabopaTopHasi padora 5
OHpeHeHeHHC KOHCTAHTHI JUCCOoLInaIlinu
Lesb paboThI: ONpPeNeNUTh KOHCTAHTY TUCCOIUAIINN THAPOKCH]IA AMMOHHS.

CYH_[HOCTI) pa6OTBI: SKCIICPUMCHTAJIBHO OINPEACINB KOHUCHTPpAIIMIO METOAOM HMOHOMETPUHU MOHOB H
OH— u YCTaHOBUB AHAJIUTHUYCCKYI0 KOHICHTPAIHWIO BOAHOI'O PACTBOpAa aMMMHAKa HaXOAAT CTCIICHBb
aucconranvi 1 KOHCTaHTY JUCCONHMAIWH 110 COOTHOIICHHUIO OCTBaJ'IBI[a.

O6opynoBanre U peakTUBbL. pH-MeTp; MOHOMEp; CTEKISHHBIA AJIEKTPOJ (MM KOMOMHHPOBAHHBIN
AMEeKTpoA) Juis u3MepeHus pH; HOHCENeKTUBHBIM JIEKTPOI C aMMOHHMEBOW (PyHKUHMEH;
XJIOpCepeOPsIHBIN SNEKTPOI CPAaBHEHUS (MCIIOIB3YETCS B AP CO CTEKJIIHHBIM MJIM HOHOCETICKTHBHBIM
AJIEKTPOJIaMH); XMMHYECKUH cTakaH o0bemMoMm 100 mur — 9 mT. (1 mosrydeHus: rpaayupOBOYHON
3aBUCUMOCTH — 4 IIT., A7l U3MEpeHus Mpo0 — 3 MmIT., U1 AUCTHILIMPOBAHHON BOJBI — | MIT., U1 CepHON
KUCJIOTHI — 1 1mT.); KOJOBI: MepHbIe 00beMoM 100 M — 7 mT. (I MOMY4YEHHUs TPaayUupOBOYHON
3aBUCUMOCTH — 4 WT., A7 U3MepeHus npold — 3 1mT.); KoiObl KOHHYECKue oobeMom 250 mu s
TUTPOBAHUS — 2 IIT.; OFOpPETKa JJIsi TUTPOBaHUS 00beMoM 25 M — 1 miT.; muneTka Mopa oobemom 10
i — 1 wT.; nunerka Mopa o0bemMoM 5 M — | 1wIT.; rpymia uiay mnpui — 1 mwT.; mratus ¢ jankoi — 1
IT.; IITATUB JJIS 2JIEKTPOJOB — | IIT. cepHasi Kuciaota — 1 H. pacTBOp; xJopua ammonus — pactop 0,1
MOJIB/KT; aMMHUaK — pacTBOp, pa30aBieHHbIN 1:3 I UCCIIeIOBaHMIA.

Brinonnenue paboTsl

1. Onpenenenne KOHIEHTPAMH HOHOB aMMOHHS METOJIOM I'PaAyHpOBOYHOTO rpaduka

1. IlpuroToBUTH CEpPUI0 KOHTPOJIBHBIX pacTBOpPoB. [[ns sToro crangaptHelii pactBop NH4CI1
nocienosareiabHo pazdoasuts B 10; 100 u 1000 pas.

= B mepnyto kondy Ha 100 ma Ne 1 oroOpath npu nomoiu MepHo# nunetku 10 mi ctangaptaoro 1 m
pacTBopa XJIOpHJIa aMMOHHUS, IOBECTH JUCTHIUTMPOBAHHON BOJION 10 METKH, 3aKPBITh KOJIOY MPOOKOH 1
THIATENBFHO MEepeMeNIaTh, IepeBopaunBas Koyily BBepx AHOM He MeHee 20 pa3. B mepHoit konbe Ne 1
MOJIYYHUTCS PacTBOP, pazdaBneHublil B 10 pas, T.e. konuenTpamuei 0,1 Moib/Kr.

= W3 mepHoit koa6b1 Ha 100 M Ne 1 B mepHyto ko10y Ha 100 ma Ne 2 oToOpaTh Mpu MOMOIIY MEPHOM
nunetky 10 mit 0,1 m pacTBopa, 10BECTH AUCTUIUIMPOBAHHON BOJOM J10 METKH, 3aKPbITh KOJIOY MPOOKOH
U TIIATEJIBHO MepeMelaTh, epeBopaurBas Kooy BBepx 1HOM He MeHee 20 pa3. B mepHoii konbe Ne 2
MOJIy4UTCS pacTBOp, pa3zdasieHHbli B 100 pa3, T.e. koHueHnTpauuei 0,01 Moab/Kr.

= Te ke onepanuu nmoBTOopuTh ¢ kombamu Ne 2 u 3. Takum oOpazoMm, B koside Ne 3 Oyner pacTBop,
pa36asnenHssiit B 1000 pas.
BriBon:

JlabopaTopHasi pa6oTa 6

«Ornpenenenne BUTAMUHA A B TIOJICOJTHEYHOM MaciIey

[enb paboThl: onpenenuTs HamuYre BUTAaMUHOB A 1 C B MUIIEBBIX MPOYyKTaX, HAYUYUTHCSI COCTABIISATh
JTHEBHOM pallMOH Ha OCHOBE cOaJIaHCUPOBAHHOTO MUTAHMUS.

ObopynoBanue: MTAaTUB C TPOOMPKaMH, TIOJICOTHEUHOE Macio padUHUPOBAHHOE U
HepapuHupoBanHoe, pactBop FeCl3, s6mounblii cok, BoJa, KpaxMaibHBIM Kieicrep, Hon, s050Ko,
JUMOH, KUTISTYEHAs BOJIa, KpaXMaJIbHBIH KJleiicTep, CHUPTOBKA, CIMYKH,Ta0JINLbl XMMUYECKOTO COCTaBa
MUIIEBBIX POAYKTOB U UX KaJTOPUIHOCTH.

OnbiT Nel « Onpenenenne BUTaMuHa A B TTOJCOJTHEYHOM MAacJe

B npobupky Haneiite 1 M nmoaconHedHoro Macia u 1oo6asbte 2-3 karmu 1 %-Horo pactsopa FeCls.
[Ipy Hanuuy BUTAaMUHA A TIOSIBISETCS SIPKO-3€JIEHOE OKPALLIMBAHUE.

CpaBHUTH coziep)KaHNe BUTAMHUHA A B MTOJICOJTHEYHOM Maciie pahuHUPOBAHHOM U HEpaQHUHUPOBAHHOM.
®dopma OTYETHOCTH:

Crnenaiite BBIBOJ O COJIEP’)KaHUN BUTaMUHA A 110 MHTEHCUBHOCTH OKpAalllMBaHUS.

JlaGopaTtopHasi padora 7
ObnapysxeHue 0eIKOB B KYpUHOM siiflle U MOJIOKE.



Lenb: OBnaseHyne HaBbIKAMU IPOBEICHUSI XMMHUECKHUX OMBITOB, OJITBEPKIAIONINX CBOMCTBAa OEKOB
U UX HaXOXJACHHE B MPOIYKTaX MUTAHHUS.

3anava: 3akperuieHue 3HaHu| 10 TeMe « AMUHBI, AMUHOKHUCIIOTBI, OEITKI».

Ob6opynoBanue u peaktussl: LllTaTuB ¢ mpodupkamu. uctmipoBanHas Boaa, O€I0K KypHHOTO siifla,
MOJIOKO, pacTBOp cynbdara meau (1), pactBop menoun NaOH.

Brimonnenue paboTbl

1. OOHapyxeHHe 0eKka B KypUHOM SIHIIE U MOJIOKE.

1.1. ITpurorosienue pactBopa 6enka. /[ 3Toro 6e10k KypuHoro sia pactsopute B 150 M1 BOJIBIL.
1.2.B oy npoOupKy npuiieiite 4mi1 pacTBopa KypHHOTO Siflia a, B IpyTyi0 MPOOUPKY - 4MJI MOJIOKA U
B Kaxayio mnpoOupky mo6aBbre 4w mienoun NaOH um 2mi pactBopa comuCuSO4. IlosiBieHue
XapakTepHOro (PMOJETOBOTO OKPALIMBAHUS YKa3bIBaeT HAa HaTM4Ke Oenka.

2.1. 3anonHuTe TAOIHAILY.

OmnbIT

Ha0mronenune

YpaBHEeHHE peakLUU

BriBox

OOHapy:xenue Oeska B KypUHOM SIHIE U MOJIOKE

1.1.IIpuroroBnenue pactBopa Oenka. [yis sToro 6enok KypuHoro sina pactsopure B 150 M1 BoIbI.
1.2.B onHy npoOupKy npusente 4mi1 pacTBOpa KypUHOTO siiilia a, B APYTyr0 IpoOUpKY - 4MJT1 MOJIOKA U
B KaXKIy10 npoOupky nobdasbre 4mi menouun NaOH u 2mi pactBopa conuCuSO4.

Yro Habmogaere?

Cdhopmynupyiite BEIBOI 1O padoTe.
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« M3roToBnieHre MoJieliel MOJICKYJI OPTraHUYECKHUX BELICCTB

[IEJIb PABOTDI: BBIABUTE CYLIECTBEHHBIE Pa3iNdus B CTPOCHUH YIJIEPOJHOTO CKEJleTa MPEAEIbHBIX
YIJIEBOJOPOIOB C UX U30MEPaMU U TAJIOT€HONIPOU3BOIHBIMHU.

PABOYEE 3AJIAHME:

1. M3rOTOBUTH IIAPOCTEPIKHEBBIE MOJIENIN MOJIEKYJI NPEAJIOKEHHBIX BELIECTB;

2. 3anucaTh MOJIEKYJISIpHBIE, CTPYKTYPHBIE M 3JIEKTPOHHbIE ()OPMYJIbI BEIIECTB, MOJEIN MOJIEKYJI
KOTOPBIX U3rOTOBJICHBI;

3. U3Y4YUTh DJIEKTPOHHYIO TPUPOJY XHMHUYECKUX CBS3€M B OPraHMYECKUX COCOUHEHMH U

ruOpUAN3aINI0 aTOMHBIX OpOUTaseil.

OBOPYJIOBAHUME, MATEPUAJIBI: nnactunuH Tpex pa3HbIX LIBETOB; CTEP)KHU ACPEBSHHBIE WU
MeTaJlJIM4ecKe (MpOBOJIOKA), TPAHCHOPTHUD, IITAHT€HLUUPKYJIb, MPEABAPUTENHHO IMOATOTOBICHHBIE
KapToHHbIE mabaoHkI ¢ yriom 1090.

XO PABOTHI

N3rotoBpTe M3 HMMEIOIMXCS MAaTEPUAIOB IIAPOCTEPKHEBBIE MOJEIM MOJIEKYJ YKa3aHHBIX HMXKE
BELIECTB 110 OJJHOMY U3 YKa3aHHBIX MIpernojaBaTesieM BapuaHTOB.

IIpu cocraBneHMHM MacHITaOHBIX MOJIEKYJ NpPUAECPKUBAUTECh PEKOMEHIAIMH MO IUIAHUPOBAHHUIO U
MIPOBEJICHUIO HKCIIEPUMEHTA.

1. Mogenb Mosnekyibl MeTaHa. M3 miacTuinHa 0JTHOTO [IBETA U3TOTOBBTE YETHIPE IIapHUKa OJIMHAKOBOTO
pa3Mepa, KoTopble OyIyT 0003Ha4YaTh aTOMbI BOJIOpoAa. M3 miacTuimHa APyroro LBeTa U3TOTOBHTE
HIapHK, JUaMeTp KoToporo Oosbire. ITo Oyaer aroMm yriaepoja. Ha moBepxHoOCTH miapuka OoJbIIero
pa3Mepa («aToM YrJiepojia») MPUMEPHO Ha OJAMHAKOBBIX PACCTOSIHUSX HAMEThTE YeThIpe TOYKU. B
OTMEUYEHHBIX MECTaxX BCTaBbTE CTEPKHU. K CTEp)KHSAM ONpPENENEHHON AJIMHBI IPUCOECIUHUTE YEThIpE
MaJICHBKHUX IapHUKa («aTOMBI BOJIOPOJIA»).

2. Mogenp MouseKynsl npomnaHa. M3 miacTwinHa OJHOro IBeTa M3rOTOBBTE BOCEMb IIAPUKOB
OJIMHAKOBOTO pa3Mepa. M3 mmactuimnHa Apyroro npeTra M3roTOBHTE TPHU IIApUKA, AUAMETP KOTOPBIX
Oounble npeapAymuX. Tpu mapuka 0oJbIIero pasmepa («aToMbl YIiepoiay) MpH MOMOLIHN CTEepKHEH
OTIpeIeJICHHOW UIMHBI COEAUHUTE MEXIy coboi moja yriom npumepHo 1090. B cooTBercTtBHH CO



CTPYKTypHOU ¢opMylloOil TpomaHa K MIapukaM OOJBIIEr0 pa3Mepa IMpU TIOMOIIM CTEpKHEH
ONpPEIEICHHON JUIMHBI TNPUCOEAVUHUTE BOCEMb IIIAPUKOB MEHBIIErO0 pa3Mepa, KOTOpPbIE YCIOBHO
M300pakaroT aTOMBI BOAOPO/IA.

3. Mogenb MoseKybl 1-x510p nponaHa. Y U3roToBJICHHON MOJIEKYJIbI IIponiaHa yOepuTe OJJuH CTEep>KEeHb
Y OJMH MaJeHbKHUM IIApUK («aTOM BOAOPOAa»). [IpUroToBhTE CTEPKEHb JJIMHBI, OTBEYAIOIICH CBS3U
yriepoza ¢ XJIOpOM, U IPUKPEIIUTE K HEMY HIAPUK («aTOM XJIOPay), OTIMYAIOIIMICS [IBETOM OT «aTomMa
BOZIOPOAA».

4. Mopenn yriepoaHslx uLened. M3roroBbTe NpemsIOKEHHBIE MOJEIM  HEPA3BETBICHHBIX,
Pa3BETBJICHHBIX U HUKJINYECKHUX LEEH.

PEKOMEHJAIUWU IT1O ITNTAHUPOBAHUIO U ITPOBEJEHNIO SKCITEPUMEHTA

HeoOxonumo 3Hate! [ljig cocTaBieHus: Mojieeil MOJIeKyl IPeaebHbIX YIIIE€BOJOPOIOB, UX U30MEPOB
MU TaJOreHONPOU3BOAHBIX, H3rOTABIMBAKOT MIAPUKU C JHAMETPOM, OTBEYAIOLIUM KOBAJIICHTHOMY
paanycy aTOMOB:

. JUTsl aTOMa yriiepojia paauyc coorBeTcTByeT 0,03 HM;

. Ju1st aroma Bojioposa — 0,0771 uwm;

. it atoma xsiopa — 0,099 am.

KOHTPOJIBHBIE BOITPOCHI

1. 3anumuTe EKTPOHHYIO (GopMmyny aroma yriaepoaa. CocTaBbTe AJIEKTpOHHO-rpaduueckue
(hopmysbl aTOMOB OOpa, OCPUILTHS U JINTHUSA.

2. Kakue tarel ruOpuau3anuy 3JIeKTPOHHBIX OpOUTAlIeH aToMa yriiepo/ia BaM U3BECTHBI?

3. KakoBa cymHocTs mporecca 00pa3zoBaHus KOBaJICHTHBIX CBSA3EH C yUETOM XapaKTepa JIBUKEHUS
3JIEKTPOHOB B aTOMax?

4, CKOJIBKO U30MEPOB y MIEHTaHa?

5. [Toyemy 1151 M3rOTOBIICHUS MOJIEJIEH MOJIEKYJT TPEOYIOTCS MAPUKU PA3IMYHBIX Pa3MepoB?

6. Kakoe u3 ocHOBHBIX monoxenuit Teopun A. M. ByTiepoBa BbI HCIIONB30BaJIN TPU H3TOTOBICHUU

MO/IeJIel MOJIEKYJT YTJIEBOIOPOIOB M TaJOT€HOIPOU3BOAHBIX ?
OOmmuii BBIBOL. . ...

C mpaBuiaMu TEXHUKH O€30MACHOCTH MPU TNPOBEICHUU TPAKTUYECKON paboThl O3HAKOMIIEH(Q)
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«OOHapy»XeHHEe BOJbI, CAKH U YITIEKUCIIOT0 Ta3a B MPOJYKTaX FTOPEHUs CBEUN»

Llenb: 0OHApPYXUTh MPOAYKTHl TOPEHHUsS] CBEYM; BBIICHUTH 3aBUCHUMOCTb PEAKLUU TOPEHHsI CBEYU OT
YCJIOBUH €€ MPOBEACHUS.

OO6opyoBaHMe: CBEUH, CTAKaHbI, JIepXKaTelIH, CTEKISHHbIE IMJIACTUHKU, NMPOOUPKH C H3BECTKOBON
BOJIOM, CTEKJIIHHBIE TPYOOUKH, PE3UHOBBIE TPYILHU CO CTEKISTHHBIM HAKOHEUHUKOM, ITYCThI€ TPOOUPKH.
Xon paboTsl
1. B mupokuii XuMHUYECKU CTakaH MOMECTUTE HEOOBIION KycOUyeK napauHOBON CBEUU U MOJI0KTUTE
€r0 C IMOMOIIBIO FOPSIIEH JTyUYNHKH.
2.ITomHecHuTe CTEKISTHHYIO TUIACTHHKY K TUITAMEHH CBEYH.

Ha crexsie nosiBisieTcss 4epHBIM HaJET, Caka, KOMOTh. JTO 4YMCTBIM yriepod. [Ipocroe BemiecTso,
KOTOPOE COIEPKUTCS B MapaduHe - BEIMIECTBE, U3 KOTOPOTO u3rotopieHa ceeua (CxHy).

VYraepon Mor 00pa3oBaThCs B pe3ysbTaTe Peakluu pa3iokKeHus napagpuHa.

[Ipu3HaK XMMUYECKOMN peaKkIuy - U3MEHEHHE [IBETA.

3. Ilogep:xute cyxyro NpoOMPKY HaJ IUIaMEHEM J0 3aloTeBaHUsA, TakKe oOpaTuTe BHUMaHHE, YTO Ha
CTEHKaX CTaKaHa MOSBIIAIOTCS KareJIbKH BObI.

OnHuM U3 NPOIYKTOB ropeHus napaduHa spisercs Bojaa. Cl0oXHOE BEIIECTBO.

4. Tloracute cBeuy.

5. Breiite B mpoOHpKY M3BECTKOBOM BOJBI U OCTOPOXKHO B30OJTANTE.

[IporcxoauT M3MeHeHHe 1BeTa U3BECTKOBOM BOjbl. OHa moryckHena. CreaoBareiabHO, MPOU3O0ILIa
XMMHYECKasl peaKiusl.
DTHUM BEIIECTBOM SIBIISICTCS YIIICKUCIbIH ra3 (okcua yriepoaa V).




XuMHYecKass peakuys B3aMMOJIEHUCTBUS YIJIIEKHMCIOIO ra3a C W3BECTKOBOM BOJOU  ABIISIETCS
KadyeCTBEHHOM peakiueil Ha okcua yriepoaa (IV).
6. Cnenaiite BBIBO/I.
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«CepHas KHCTIOTa»

Llenb paOoOTHI: MO3HAKOMUTHECS C (PU3UUYECKUMH M XUMHUYECKUMH CBOHCTBAMHU CEPHOM KHCIIOTHI,
KaueCTBEHHOW peakIieil Ha CEpHYIO KUCIIOTY U CyJb(aT-aHuOH.

OO6opynoBaHWe M PEAKTUBBI: TPOOUPKH, pacTBOp cepHoit kucioTel H2SO4, MmaraueBas crpyxka Mg,
IIMHK TPaHyJIMPOBAaHHBINA Zn, pacTBop ruapokcuna Hatpust NaOH, pacTBopsl coneil (xmopuaa 6apus
BaCl2, cynbdara meau (II) CuSO4, cynbdara Hatpuss Na2SO4, kapbonara Hatpuss Na2CO3),
KpUCTAJUIMYECKUN KapOoHAaT HaTpus, Okcua Maraus MgO, METHIOBBIM OpaHXeBbIl (M/0),
dbenondranens (¢p/d), yauBepcaabHas HHIUKATOpHAs Oymara.

XoJ1 paboTHI:

BcenomuuTe 1 nepeuncinTe XMMHYECKHUE CBOMCTBA CEPHON KUCIIOTHI.

Oneim 1. B Tpu mpoOMpKU NpUIMBAaeM HECKOJIBKO Kallelb pacTBOpa CEPHOM KUCIOTHL. B mepByio
n00aBlIIeM HECKOJIBKO Karellb M/0, BO BTOPYKO — HECKOJIbKO Kameiab /¢, B TPETbIO — KyCOYEK
YHUBEPCAJIbHOU MHAUKATOPHOM Oymaru. 3anucbiBaeM Ha0JII0I€HNUS, IEIaeM BBIBOJ] O CPEJIE B PACTBOPE,
3anuchiBaeM npuMepHoe 3Hadenne pH. [IpoOupku ocraBisiem aj1s omnbiTa 5.

Onvim 2. B ipoOHUpKY CO CTPYKKOM MarHus 100aBIisieM HECKOJIBKO KaIlelb pAaCTBOPA CEPHOM KUCIIOTHI.
OTmeudaeM IBET pacTBOpA. 3alKChIBAEM YPaBHEHUS peaklUy U HaOIIOACHUs B TaOJIUILY:

Onvim 3. B ipoOUpKy ¢ rpaHyJoil IIMHKA 100aBiIsieM HECKOJIBKO Karellb pacTBOpa CEPHOW KHUCIIOTHI.
OTmeudaeM IBET pacTBOpa. 3aMKChIBAEM YPaBHEHUS peaklUy U HaOIIOACHUS B TaOJIUILY.

Onvim 4. B npoOupKy MepeHOCHM HEOOJBIIOe KOJTHYECTBO OKCHJIAa MAarHusi M JT0OaBIIIeM HECKOJIBKO
Karenb pacTBOpa CEpHOMl KUCIOTHL. OTMeuaeM IBET pacTBOpa. 3amuChiBaeM YpaBHEHUS PeaklUUd U
HaO0JII0ICHUS B TAOJUITY.

Onwvim 5. B npoOupku nocne omnbiTa 1 qo0aBiseM Mo KarisM pacTBOp THIpokcuaa HaTpus. OTMedaem
L[BET pacTBOPA. 3alMChIBAEM YPaBHEHUS peaklMy U HAOII0CHMS B TaOIHILy.

Onwvim 6. B npoOupky HaiauBaeM HeOOJbIIOE KOJIMYECTBO pacTBopa cyibdarta menu (II). Ormeuaem
L[BET pacTBopa. B 3Ty ke mpoOupKy Mo KaruisiM HaunHaeM J100aBisATh pacTBOp rUApoKcuaa HaTpus. Uto
npoucxoaut? B 3Ty ke mpoOupKy no0aBisieM MO KamjsM pacTBOP CEPHOM KHCIOTHL. 3aruchIBaeM
YPaBHEHHUSI peaKuu 1 HaOII0IeHNS B TaOIUILy.

Onwim 7. B mpobupKy HamuBaeM HeOOJIBIIOE KOJIMYECTBO pacTBOpa kapOboHata HaTpus. OTMedaeM [BET
pactBopa. B 3Ty ke mpoOMpKy MO KarwisiM HauuHAeM T00aBJIATh PACTBOP KHCIOTHI. 3amrChIBaeM
ypaBHEHME pPeaKLUU U HaOII0AeHUS B TaOIUILy.

Onvim 8. B ipoOUpKy MepeHOCHM HEOOJBIII0E KOJIMYECTBO KPUCTAJUIMYECKOr0 KapOoHara Hatpus. B
3Ty e MPOOUPKY IO KaIIiM HaunHaeM 100aBJIsITh paCTBOP KUCIIOTHI. 3allChIBAEM YPaBHEHUE peaKLIuU
Y HaOJIOJICHUS B TaOJIHILY.

Onwvim 9. KauecTBeHHast peakiMy Ha Cylb(haT-aHUOH.

B Tpu npoOupku HamuBaeM HEOOJBIIOE KOJIUYECTBO CEPHOM KUCIOTHI, Cyjb(aTa HaTpHs U cylbdara
meau (II). Hdanmee B kakayro HpoOMpPKY IO KaruisiM jJo0aBisieM pacTBop xyopuaa Oapusi. Urto
npoucxoaut? Kakyro emie coiab 6apusi MOXKHO B3SITh AJIsl IPOBEJACHUS peakiuu?

Jlenaem oO1IMid BEIBOJ 1O paboTe

3ananue: 1) YkaxkuTe ¢ KaKUMH U3 [IEPEUNCIICHHBIX BEILIECTB MOXKET pearupoBarh pa30aBieHHasl cepHas
kucnora: CaCl2, Cu, Na2SO3, BaSO4, KOH, BeO, Al, K2SO4. Hanumute ypaBHEHUS BO3MOKHBIX
peaKkuuid.

2) 3aKOHYMTE YpaBHEHUS PEaKIIHii:

A) Ba(NO3)2 + CuSO4 — b) Mg(OH)2 + H2SO4 — B) CaCO3 + H2SO4 —

3) PaccuuTaiite Maccy 6€3B0/IHOM CEpHOI KUCIIOTHI, COJiepKaleiics B pacTBOpe 00beMOM 2 J1, MaccoBast
noiis kucinotel B HeM 0,98 (rmmotHOCTH 1,84 T/CM3).

JlaGoparopuas padora 11
OOHapy:keHHe yIri1epoJa H BOAOPOAA B OPraHN4YeCKOM COC/IMHEHUH.
Tema: M3rorosinenue Mojeneld MOJIEKYJI HEKOTOPBIX OPraHUYECKUX M HEOPTAHMYECKUX BEIIECTB



Henab: PazBuTie HABBIKOB MPOCTPAHCTBEHHOTO HW300paXCHHsI MOJEKYJl  KHCIOpOJa, BOJBI,
YTJIEKUCIIOTO ra3a ,MeTaHa, 3TaHa, 3TeHa, 3THHA, OeH301a.

3apava: 3akperuienue 3HaHUN 10 TeMe CriocoObl CyIIECTBOBAHUS XUMHUECKUX HJIEMEHTOB .
OO6opynoBaHue: MIAPOCTEP)KHEBBIC MOJIENH, TpaHCIoOpTHp. YueOHoe mocodue ['abpuensn O.C.
«XUMHUA»

TeopeTnyeckne 0CHOBBI

B npeodenvuvix yenesodopodax (ankanvl) BCE YTIEPOIHBIE aTOMBI HAxXOJSITCS B COCTOSHUU
THOPUIN3AIUN SP°, U 00pa3yIoT OJMHAPHBIE G — CBSA3M. YToN cBs3u coctaBiser 109,28°. dopma
MOJIEKYJI IPaBUIIBHBIN TETpa’ap.

B monexynax ankenog yriepojiHble aTOMbl HAXOJATCA B COCTOSHMM TMOPUAM3AIUU SP° , U 0OpasyroT
JIBOMHBIE CBSI3U G M T — CBSI3U. YToNl CBSI3U G cocraBisieT 120°, a m — cBsA3b pacrosioraercs
MEPICHIUKYISIPHO CBsI3U 6. DopMa MOJIEKYJT MPaBUIBHBIN TPEYTOJILHUK.

B monexynax ankunos yriepoJHble aTOMbl HAXOASTCS B COCTOSHUM THOpUIU3alUU SP , U 00pa3yroT
TPOWHBIE CBA3M OJIHY G U JBE T — CBSI3U. YTO0J CBA3M G cocTaBisieT 180°, a ABE T — CBA3M pacnosorarTcs
MEePIEeHIUKYISIPHO IpyT npyra. @opMa MoJieKy JuHeiHast (T1ocKas).

B monexyne 6enzona CsHe 1mecTs aTOMOB yTIIepo/aa CBA3aHBI G — CBSA3bI0. YTOJ CBs3M cocTaBisier 120°.
Cocrosuue rubpuamsanuu sp>. B Monekyne o6pasyercs

6 T — CBsI3b, KOTOpAsi IPUHAJUIEKUT LLIECTH aTOMaM YIJiepoJa.

JlJis IpOCTPaHCTBEHHOTO W300pa)KEHHsI MOJIEKYJI OPraHMYECKHUX BELIECTB BAXKHO 3HATh, K KaKOMY
KJIaCCy BELIECTB OTHOCHUTCS COSIUHEHHE, YTOJ CBS3H, (HOpPMY MOJIEKYJI.

Hanpumep: Metan (CH4) 0oTHOCHUTCS K KJTACCY alTKaHOB. ATOMBI HAXOJSTCS B COCTOSIHUY THOPUIN3AIIuU
sp?, 3Haunt yron ceasu 109,28°, hopma MONEKYIB! TETPAdAP, MEKITy aTOMAMH OJMHAPHAS G — CBSA3b.
J1J1s TOCTpOEHUST MOJIEKYJIbI IAPOCTEPHKHEBBIM CIIOCOOOM HYKHO 3arOTOBUTH 4 IIapa W3 IUIaCTUIIMHA.
Omun map (arom yriepoaa) OoJbIIEro pa3Mepa W UYEPHOrO I1IBETa, a TpU aToma (BOJIOPOJIA)
OJIMHAKOBOTO pa3Mepa KpacHoro 1Bera. COeqUHHUTH MIapbl METATUYECKHUMH CTEPXKHSMU MOJ YTIOM
109,28°.

[Tonmycdepuueckass MOAENb aTOMa HM3TOTaBIMBACTCS TAKXKE TOJBKO APl COEIUHSAIOTCS METOAO0M
BJIABJIMBAHUS B IPYT JpyTa.

BbinosiHenune padoTsl

1. H32o0moenenue mooeneit monexyn opzanuyeckux eeutecme CHy, CoHg, CoHa, CoHz, CsHe.

1. 1. M320moenenue wiapocmepiicrHegulx mooenel MOJIeK)Il.

Lllapocmepoichesvie modenu uU320masIuaIomcs U3 NAACMUIUHA U Memaiiudeckux cmeposcneu. Ilpu
U320MOBIEeHUL MOJIEKY]l He0OX00UMO 3HAMb Y20l CE53U U ee KPAMHOCb.
Amom Xxumuueckozo snemenma npeocmasiiemcs 6 euoe wiapa. Amom yenepooa 8 6ude wapa
uzeomasnueaemcs: 601bUie20 pazmepd, H4em amomvl 6000p0o0a U U3 OpPy2020 yeema NIACMUIUHA.
Xumuueckasn c643b u300padxcaemcs MemaiiudecKumMu CmepxHCHAMU. Yeon xumuueckol cesa3u
usmepsemcs mpacnopmupom.

1.2. U32omoenenue nonycghepuueckux mooeneti
THonycepuueckue modenu uzeomasnusaromes uz naacmuiuna. CHauana 3a20masiuaromcst umapbsl 0jis
amomoeg yenepood u 6000pooa, 3amem noo ONpeoeireHHbIM YeloM AmoMbl 8 8UOe UWAPOB COCOUHIOMC S
opye ¢ Opyeom memooom edasrugarnus. Ilonyuaromes nonycgepvt amomos.

1.3. 3anonnume mabnuyy. 3apucytime MOLEKYNbl OPLAHULECKUX 8EUJECME.

Haszeanue monexynvi, cmpykmyphas | Lllapocmepoicnesas mooens | [lonycghepuueckas
Gopmyna, mun césasu, Y207 céa3u, mun | MoaeKyvl MoOeb MONIeKYlbl
eubpuouzayuu, NpPOCMpPaHCmMEeHHAs
Gopma monexynvl.

KonTpoJsbHbIe BOpockl

1. Kakue bvisarom opeanuueckue coeOuHeruss N0 CmpoeHuio yeieeo00poo0H020 cKkeiema?
2. Kakue 6vigarom opeanuyeckue coeOUHeHUss N0 HAIU4U0 QYHKYUOHATbHBIX 2pynn?

3. Kakue sewyecmea nasviearomes comono2amu?

4. Kakue 6vi6arom npocmpancmeenHuvle popmvl MOJIEK)l OP2AHULECKUX euyecma?

5. Kaxkoti npoyecc nasvigaemcs eubpuouzayueui?

7. Haiime nonwsimue o u w c6s3u?



JlaGopaTopHas pa6ora 1 2

JlabGoparopHas padora 12 «Pacno3HaBaHue KpaxmaJsia»

Ienap padoTbI: HayuUTHCS ONPEAEIATH PA3JIMYHBIX CPOKOB CO3PEBAHMS 110 BHEIIHUM IMPU3HAKAM,
oOypEeHUI0 CEMSH U 110 HOAKPAaXMaIbHON Mpobe, ONpeesaTh HATMYhe Kpaxmala B MPOIyKTax.

MarepuaJibl 1 000py10BaHUE: II0/IbI CEMEUKOBBIX KYJIBTYP Pa3HbIX CPOKOB CO3PEBAHMUSI, HOKH, YAIIIKU
[Terpu, mkana nogKpaxMaJbHON MPOOBI, pacTBOp Hona B cKistHKe u3 TeMHoro crekna (1 v 12 u 2 r KI

Ha 100 cM> TUCTHITMPOBAHHOM BOJIBI).

Xon padoThl

OmnbiT Nel

S16710K0 IPOIONIBHBIM pa3pe3oM pazzaenuTe nomnoiam. OnHy MOJOBUHY pa3peKbTe Ha JBE YaCTU
MOTIepeK CeMEHHOro rHe3na. [IoBepXHOCTh Cpe30B JODKHA OBITh IMIAAKOW U poBHOH. Cpe3bl cMoUHTe
nnu nomectute B yawky Ilerpu ¢ 1% pactBopom noxa Ha 5-6 c. [locne cmaunBanus yepes 3-5 MuH
OIIPEENIUTE CTENEHb 3PENIOCTH TUIOI0B [0 MHTEHCUBHOCTH MOCUHEHHS 10 MATHOAJUILHON CHCTEME:

5 6aioB — BCsI MOBEPXHOCTH Cpe3a OT CEMEHHOTr0 THE3/Ia /10 KOXKUILIBI I1JI01a YEPHO-CHHSIS;

4 Ganna — HE3HAUYUTENbHBIC YUYACTKU MMOBEPXHOCTH Cpe3a HE OKpaIlleHbl, [JIaBHBIM 00pa3oM y
TJIOZOHOXKKH U 'y CEMEHHOTO THE3/1a;

3 Gaa — 10 BCei MOBEPXHOCTHU Cpe3a Ha TEMHOM (POHE MOSIBIITIOTCS MPOCBETHI. 1o KoxkuIiei
CJION MSIKOTH TEMHO OKpAIIIeH;

2 Oama — TEMHOE OKpalIMBaHUE MMOJ KOKULEH M He3HAYMTEIbHOE MOTEMHEHUE OTACIBHBIX
Y4aCTKOB MSIKOTH;

1 6amn — He3HAYUTEIBHOE MOTEMHEHHE TOIBKO O] KOJKUIIEH T10/1a.

[Tpu comepx’aHuM Kpaxmaja OT TpeX J0 YEeThIpeX OaiioB IJIOABI YOUPAIOT AJi AJTUTEIHLHOTO
xpaHeHus. [Ipy MHTEHCUBHOCTH MOCHMHEHMS B JBa Oajia IJIOAbl IPUTOAHBI JJISl KPAaTKOBPEMEHHOTO
XpaHeHusi. IHTeHCUBHOCTH TIOCUHEHHUS B OJMH 0ajll CBHJIETEIBCTBYET O TOM, YTO S0JIOKK 00NagatoT
MOTPEOUTENHLCKON 3peniocThio. Eciin comepikaHne Kpaxmaiaa COOTBETCTBYET ISATH OajuiaM, TUIOABI HE
JOCTUTIN MOTPEOUTENBCKON 3PETIOCTH.

SAIIMIINUTE PE3YJIBTATDBI

OnbiT Ne 2
B npo6upky HaneiTe 5-10 mi Mosoka u Hazeiite 3-5 kanens Hona. [TosBieHne cuHel okpacku
YKa3bIBa€T HA HAJIMYUE Kpaxmaya
Ecny MOJIOKO OKpacWJIOCh B CHHHUH IIBET, CJIEN0BATEIbHO, B HETO MOAMEIIAH Kpaxmall, a KeJITOBaTo-
OpAaH’KEBBIN IIBET YKAXKET HA €r0 OTCYTCTBUE B MOJIOKE.
SAIIMIIUTE PE3YJIBTATBI
Bonpocsr:
1. Tlo xakuM elile MoKa3aTeasiM MOXKHO ONPENEIUTh CIET0CTh sI0I0K?
2. OObsicHHUTE, TOYEMY B S0JI0KaX 00paszyercs U ucue3aeT Kpaxma?
3. Hcnonb3ys 10MONHUTENbHBIE HCTOYHUKY HH(GOPMALIMH, B TOM YUCIIE HHTEPHET,
YCTaHOBUTE, KTO BIIEPBBIE MPEIOKIII UCIOIb30BATh HOJKPaXMaIbHYIO MPOOy AJIst
orpeesieHus crenocTu 16mok? Ha uem ocHoBaHa 1aHHas npoba?

IIpakTnyeckas padora 1
IIpupoanbie ucrounuku YB. Caxa B npou3BOACTBE 3alIPABKH /ISl IPUHTEPOB.

JIa6. onbIT: B XMMHUY. CTakaH ¢ Bojgoi npuieite 1 mi Hedru. Caenaiite BBIBOJ O €€
IJIOTHOCTH, PACTBOPUMOCTH) (JIET4€e BOJBI, B €11 HE PacCTBOPSIETCS).

2.3. CoIpast HepTh pECTABISAET COOOU CIOKHYIO CMECh YTIIEBOJOPO/IOB:

3ajaHue: Ha OCHOBE JAHHBIX KOJMYECTBEHHOIO aHAIN3a COAEP/KAHUSA XUM. DJIEMEHTOB
ycraHoBute Gopmyny YB., Bxoasmiero B coctaB Hedtu. Onpenenure knacc YB.

Bapuanr 1. Bapuanr 2.
Hano: Jano:
% () =92,3% % (c) =83,7%
% (1) =7,7% % (1) = 16,3%

An =39 On, = 43



dopmyna ? ¢dopmyna?

Urak, coctaB HepTH: npumepHO 60% npenensHbIX Y B, 30% muknoankanos; 10%
apomaruueckux ¥YB. CootHomenue 3tux ¥YB pasnoe: XaappkeHckas He(pTh Oorara amkaHamu, a
ArepoHcKas — HUKIOATKaHaMU.

2.4. Ho B ceipoM BHJie HePTH MaJlo Hcnonb3yercs. CHagana ee nmepepadaThiBatOT.

W3 chipoit HedTH, mpeke BCero, yAaiasioT paCTBOPEHHBIE B HEM MPUMECH ra3oB
(crabunusanus), a 3aTeM HanpasisitoT B ABY (aBTomaTnueckast BakyyMHasi ycraHoBKa). [locmotpum,
yT0 B Hel nmpoucxoaut (OY Nel, ypok 9, ctp.3)

IlepBuunas nepepaboTka

Ilepezonka — pa3zieneHrne CMeCH Ha OT/eNIbHbIE KOMIIOHEHTBI, WIIM (PpaKLUU. HA OCHOBAHUU
Pa3IMYHBIX TEMIEPATyp KUMICHUSI.

Bemsun  t° kum. =40-100° C4Cs yaebHnK, ¢ 73

Jlurpoun t0 kum. = 80-180°  Cs-C12 (mpumenene)

Kepocun t° kum. = 160-250° C10-Cis

Mazyr % kum. = 350-500° Cz0-Css

Cmasounsle macia >500° C>35

I'yapon

Bropuunas nepepabotka

Kpekunr (ot aHr:i. cracing - paciieruieHrue) — mpouecc pasnoxkenus Y B Ha 6onee neryune
BEIIECTBA

Ci6Hzs CgHig+CgH1e (OY Nel, ypox9, ctp.4)

B 1891 r unxenep Bnagumup I'puropsesud LllyxoB BriepBele 0CyLIECTBUII KPEKUHT KEPOCUHA,
MOJTy9YHB OCH3MH.

2.5. A 3Haere 111 Bbl, 4YTO OYEHb YaCTO HE(TU COMYTCTBYET ra3, KOTOPBIA TaK M HAa3bIBAETCS
«ToTy THBIN He(TsIHOHU Ta3».OH ToXe SABISETCS NCTOYHUKOM Y B, Taxke Kak u mpupoaHsblii ra3. Ha
Ky6anu MecTopokaeHust IpUpOIHOro ra3a HaxoasTces B cT. Jlenunrpaackoit, Kymesckoit, KaneBckoid,

CeBepckoit.
CocraB
MOMYTHBIM HEPTSIHOMU ra3 MIPUPOJHBIN a3
CH4 — 64% CH4 — 95%
C2Hs - 10,5% CoHs - 1%
CsHs —11,1% C3Hs - 0,33%
C4H10 - 2,8% CsH10-0,07%

Ha Hy>X1bI aBTOTpaHCIIOPTa PacXoAyeTcs OrpoMHbIE KoJuuecTBa OeH3uHa. Ilpon3BoacTBo ero
13 HeTU CTAaHOBUTCS BCe OoJiee JOPOTUM, T.K. TOPOKAET cama He(Th, a YUCIIO aBTOMAIIIMH HA
J0porax CTPEMHUTEIBHO BO3pPACTAET.

[ToaTomy Bce GoJbliee KOJIMYECTBO TPAHCIOPTA MEPEBOJIAT HA ra30BOE TOILUIMBO.

ITpupoaHblil ra3 (MeTaH) TPYAHO NMPEBPATUTD B )KUIKOCTb.

A nonyTHbIN HEPTAHON ra3 UCHOIB3YETCs ISl 3TOM LIEIH B BUJIE€ IpONaH — OyTaHOBOW CMeCH.

ITomyTHBINM 1 IPUPOIHBIE Ia3bl — 3TO LIEHHBIE UICTOYHUKH Y B. X UCIOIB3YIOT KaK TOIIMBO, a
TaKKe JJIs MOJy4YeHHUsl BOJIOPOAa, alleTHIIEHa, CaXKH, IJIaCTMAcC, MEMKaMEHTOB.

2.6. K coanenuto, 1o Mepe BO3pacTaHHus MacIITaboB 100bIUM U NepepaboTK HeDTH U Taza
Bce O0JIbIlIe 3arpsi3HAETCs OKpysKaromas cpeaa. OcoOEHHYIO TPEBOT'Y BbI3bIBA€T 3arpsi3HeHUE HEPTHIO
1 He(pTenmpoayKTaMH.

[Ipe3enranus

ciaig Nel

Ha teppuropun Kpacnonapckoro kpast 1aHHasi mpobiema npeacTapisieT HauOoNbIIyo Yrpo3y
10 CTETIEHU PUCKA JUIS 3/I0POBbsI JIIOAEH U COXPAHEHUS SKOCHUCTEM. DTO 00YCIIOBIEHO HAINYHEM
He3aMep3alolX MOPCKHUX TOPTOB.

Jlons nepeBanku He(hTH U HePTENPOIYKTOB cocTaBisieT 40% OT BCero SKCIopTa CTPAHBI.

cimanaNe2

Bo Bpems HosiOprckux mropmoB 2007r. B paitone KepueHckoro nposinBa noTepnesno
KpyIlIeHHEe HECKOJILKO cy10B. B Mope Bbutniioch 1,3 ThicSY TOHH HEPTENPOIYKTOB.

cianyg Ne3,4,5



- Yo e MPOUCXOAUT C MOPCKUMH OOUTATENSIMH, €CIIM B BOY HomnaaeT HeTh?

(HedTsHAs TIJIEHKA HA MOBEPXHOCTH BObI HApyIIaeT OOMEH TeIlia, BIark U ra3oB MEXIy
BOJIOM 1 aTMOC(epoii. B pe3ysibTaTe HapyIaeTcs OMOJIOTHYecKOe paBHOBECHE BOJAOEMA. YCTAaHOBJICHO,
4yT0 HeTsAHOE 3arps3HeHne Ha 60% yMeHbIIaeT UCIIapeHne BOIbl C IOBEPXHOCTH.

1. paznuToii HedTH 3arps3HseT 40TbIC.J1. Bl Ha 3TOM yyacTke ruOHET MJIaHKTOH —
OCHOBHOM NMPOJIyKT MUTAHUS MHOTUX OoOHUTaTesei. Mosiob pbi0. PacTBOprMbIle KOMIOHEHTHI He(TH
OYEHb SJJOBUTHI, YACTO OHU CTAHOBSITCSA MPUIMHOMN rHOEIN MOPCKUX NTHIIL, T.K.
3arpsi3HSAETCSl ONEpeHue).

craiig 6,7

ciaiin 8,9

Kaxk sxe 60poThbes ¢ 3arpsa3HEeHUSIME OKpY>Karoleil cpeibl HeThio?

1) Mexanudecku coop — craio 10

Jlab onvim: y Bac B cTakaHe BoJia ¢ He(pTb10. [lonmbiTaeMcsi OUUCTUTH BOJY C TTOMOIIBIO OMUIIOK.

2) OTKpbITa KyJIbTYpa MHUKPOOPIaHHU3MOB

IlceBaOMOHOC, KOTOPBIC MUTAIOTCA, OKUCIAA Y B HedTH.

3) Ouens 3¢ exTuBeH crocod 60pHOBI ¢ paznuBaMu HEPTH ITyTEM €€ aTCOPOIUH
BEPMUKYJIUTOM.

Bepmuxynum — 310 0TX0/AbI IPUPOJHOTO MaTepHaa.

Ir. Bepmukynuta noriomiaet 8r. HedTu. [Tocne agcopbuuu ero coduparoTt, 06xkuraroT. [locne
3TOr0 BEPMUKYJIUT MOKHO MCII0/Ib30BaTh 10 pas.

- Kak Beimymaere, a mouemy He(Th HENb3S MOIKEUB?

III. 3akpennenue

3.1. Ha3oBute mpeuMyIiecTBa CIOIb30BAHUS Ta3a Ha aBToTpaHcnopre. (CoepexeHue
JIOPOTOCTOSAIIET0 OEH3MHA, BBIXJIONHBIE I'a3bl COIEPHKAT B HECKOJIBKO Pa3 MEHbIIIE TOKCUYHBIX
BEILIECTB).

HedTp, ra3 — 370 leHHOE ChIpbE JJIs1 XUMUYECKOW MPOMBIIIICHHOCTH.

J.W. MenaeneeB myapo roBopui: «Ckuratb He(pTh — 3TO TO K€, YTO TOMUTH ACCUTHAIHSIMI.

B kaxnoii kamie HedTH coaepxutcs 6onee 900 pa3uuHbIX XMM COEIMHEHUH, Ooee
nosoBuHbI [ICXD. 310 AEHCTBUTENBHO Uy10 PUPOJIBI, OCHOBA HEPTEXUMHUYECKON
MIPOMBIIIJIEHHOCTH.

3aragku

OH BsI3KUI U YEpHBII, OH HEPTETIPOIYKT,

Ero xouerapsl u 00T, U XKIYT,

I'opuT U3yMUTENBHO SIPKUM OTHEM,

Tax Bce roBOpAT PO HETO U O HEM.

Ero nns 10poxHBIX paboT IPUBE3YT.

W uro 310? BeI noraganuces? (Masyr)

Ero n3 ma3yra roToBsT, MEIIAIOT:

[IleOGeHku U ranbku TyAa 100aBIsIOT,

[ToToM 106aBISIIOT €T0 TIOHEMHOTY.

Korna peMOHTHPYIOT Hallly 10pOry.

Jopora Tenepp yCTpeMIISIETCS B 1aJTb

Kak Bo31yx, 17151 3TOr0 Hy>keH (AcdainbT)

['openu paHbllie CBE€YM U JTy4HHa,

HeropmoBanu >keHIIMHBL, MYXYHUHBIL:

«Temuo mns rma3! Tak >KUTH MBI HE XOTHUM!»

W HanuBanu B TaMIIbl. .. (KEPOCHH)

3ampasistot e KaMA3blI,

U benAssi, KpA3s1, MA35L.,

N tpynaru tpakropa

Tpynsatcs Ha Hel ¢ yTpa (cosipka).

A KaKoe IpHUpOJIHOE UCKOMTAEMOE MOXKET TaKXKe CITYy>KUTh HCTOYHUKOM YIJIEBOAOPOJIOB?

(KaMEHHBIH yToJIb)

IIpakTHyeckast padora 2



IIpaBuia pasbaBiieHusi cepHOMl KHca0Thbl. Mcnosib30BaHMe cepHON KHCJIOTHI B NPOU3BOACTBE
KOMIIbIOTEPHOI TeXHUKH.
3amanne Nel.
BHuMartenbHO MOCMOTPUTE BUEO — SKCIIEPUMEHT
«Pacnosnasanue pacmeopog xiopuoa dapus, cyivbpama Hampus u CepHOU KUCIOMBbLY
Omuém 06 s3xcnepumenme oopmume 6 ude maodauYbvl:
3amanne Nel.
BHuMartenbHO MOCMOTPUTE BUEO — SKCIIEPUMEHT
«Kauecmeennas peakyus Ha cynvum- u cyrb@am-uoHvl»
Pewume cnedyrowyio skcnepumenmanvuyio 3a0avy: Jlansl pacmeopsl 6ewecme Cyabpum Kaius
K2SO0s, cynvgpam antomunus Al2(SOs)3 npednosicume cnocob pacno3nasanust Kaxrcoo2o u3 6euwecms.
Omuém oghopmume 8 8ude maodauybwl:
3aganue Ne3.
BHUMaTeIsHO TOCMOTPHUTE BUIEO — SKCTICPUMEHT
«B3aumooeticmsue cepHou KUCIOMbL C MEMALLAMUY
Omeemvme Ha 60npocyi:
1) Ilouemy pacmeop cepHoil KUCIOMbL He CMYnaem 6 peaKyuro ¢ Meobto, a KOHYEHMPUPOBAHHASL
Kucioma peazupyem c meovio?
2) Omauuaromes 1y npoOyKmbl 83aUMO0eUCM UL KOHYEHMPUPOBAHHOU U pa30AB/IeHHO CepHOU
Kuciomsl ¢ yunkom? Kak u nouemy?
3aKOHUMTE YpaBHEHHUS peaklMW, COCTaBbTE DIEKTPOHHBIM OamaHC, YKaKUTE OKHUCIUTENb,
BOCCTAHOBUTEITb, ITPOLIECCHI OKUCIICHHUS U BOCCTAHOBJICHHSI:
Zn + H2SO4 (pactBop)—
Zn + H2SO4 (koHI)—
Cu + H2SO4 (koHID)—
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