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BBenenne

Meroanueckue ykazanus o aucuurumae OJ1.12 Xumus a1 BBITIOJHEHHS MPAKTHYECKUX padoT
CO3/IaHbI B MIOMOIIb CTYACHTaM JJIs1 pabOThl HAa 3aHATUAX, HOJTOTOBKU K MPAKTUYECKUM 3aHATUSAM U JJIs
IIPaBWJIBHOT'O COCTABJIEHUS OTYETOB.

YBaxkaeMble CTYACHTBHI, TPHUCTyNas K BBHIMOJHCHUIO MPAKTUYECKOW padoThl, BbI HAOIKHBI
BHHUMATEIbHO MPOYMUTATh LI€Jb M 3a7aud 3aHATHSA, O3HAKOMHUTHCS C TpeOOBaHUSMHU K YpOBHIO Barei
MOATOTOBKH B COOTBETCTBHM C (perepaibHbIMH rocyaapcTBeHHbIMU cTaHfapTtamu (OI'OC), kparkumu
TEOPETUYCCKIUMH U Y4eOHO-METOIMICCKUMHU MaTepHuaJaMH M0 TeMe MPAKTHIECKON paboThl, OTBETUTH Ha
BOIIPOCHI JUIs 3aKPETIEHUS] TEOPETUUECKOT0 MaTepHraIa.

Bce 3amanus k npaktudeckoir pabote Bbl JOKHBI BHIMOIHITH B COOTBETCTBUH C MHCTPYKIUEH,
aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ 3aHSITHSI PE3YJIbTAThI 10 MPUBEICHHONW METOTUKE.

OTtyeT 0 npakTH4ecKoil pabote Bbl 10KHBI BHITOJHUTH 10 MPUBEICHHOMY QJITOPUTMY, OMTUPASICh
Ha obOpaserl.

Hanuuue monoXuteabHOW OIEHKU IO MPaKTHYeCKUM padoTaM HEOOXOIWMO IJi TMOTYYCHHS
nuddepeHIIMPOBAaHHOTO 3aueTa Mo quciuminie «l[Icuxonorusy, moaToMy B cilydae OTCYTCTBHUSI HA YPOKe
o 000 TpPUYMHE WM TOJYYCHHUs HEYIOBJICTBOPUTEIHLHOW OIEHKH 3a MPAaKTHYECKyro paboty Bol
JOJDKHBI HANTH BpPEeMs 17151 €€ BBITIOJIHEHUSI HJIU TIePECIauu.

B pesynprare usyuenus BapuaTuBHON uyactu no aucuumiumHe OJ[.12 Xumus oOyuarommiics
JIOJIKEH:

Ymers:

V1 Pacno3naBate 3amauy wW/wim 1npodiieMy B TPOPECCHOHATBHOM W/MIW  COIMAIBHOM
KOHTEKCTE

Y2  AnanusupoBathb 3a/1a4y W/WIH MPOOJIEMY U BBIACIATH €€ COCTaBHBIC YacTH

V3 CocraBnsars miaaH OeHCTBUS

Y4  Onpenensarts 3a1auu Juist TOMCKa HHPOPMALTUN

V5 DddexTuBHO B3aMOIeiCTBOBATh U pa0OTATh B KOJIJIEKTHBE M KOMaH/IE

Y6 OnuceiBaTh 3HAYMMOCTb CBOEU CIIEIMAIBHOCTH

Y7 CobarogaTh HOPMBI SKOJOTUYECKON O€30MaCHOCTH

V8 IlpuMeHsATh palMOHAIbHBIE TPUEMBbl JBUTATENBHBIX (QYHKIUH B HpodeccCHOHaTbHON
NeSITeIbHOCTH

Y9 Tlonw3oBaThCs cpencTBaMu MPOGUIAKTHKU MEePEHANPSHKEHUS, XapaKTepHbIMU ISl JTaHHOU
CHEeLUaTbHOCTH

3HaTh:

3.1 CpencTBa mpopHIaKTHKH TIEPEHATIPSIKEHUS

B pesynbrare ocBoeHus y4eOHOW IUCHMIUIMHBI OOYYAIOIMIUNCS IOJKEH BIAACTh OOIIMMU

KOMIICTCHIUAMMU



OK 01. BeiOupats crioco0bl pemeHus 3agad npo(ecCHoHAIbHON ASATEeNbHOCTH PUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Vcnonp30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIN3a U MHTEpIpeTanny HHpopmanuu
1 MH()OPMAITMOHHBIE TEXHOJIOTHHU JJIsl BBITOTHEHUS 3a1a4 MPO(eCCHOHANTBHOMN e TeTbHOCTH;

OK 03. [InanupoBaTh M peaJM30BBIBATH COOCTBEHHOE MNPO(ECCHOHAIBHOE W JIMYHOCTHOE
pa3BHUTHE, MIPEANPHHAMATEIBCKYIO JEITEIFHOCTD B MPO(GECCHOHAIBHON cdepe, UCIIOIb30BaTh 3HAHUS 110
NPaBOBOM M (PMHAHCOBOI IPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIHsX;

OK 04. D dexTrBHO B3aNMOCHCTBOBATh U pab0OTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBisTh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM

OK 06. [IposBiasATh IpakJaHCKO-IATPUOTHUYECKYIO IO3UIHI0, JEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJMIMOHHBIX POCCUHCKHX JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
YYETOM TapMOHH3AIMH MEKHAIMOHAIBHBIX M MEXPEITUTHO3HBIX OTHOIIECHHH, MPUMEHSTH CTaHIapThI
AHTUKOPPYIIIUOHHOTO TIOBEICHHUS;

OK 07. CozeiicTBOBaTh COXpPaHEHUIO OKPY)KAIOLIEH Cpeibl, PecypcocOepekeHUI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHUH KIMMaTa, NPUHIMIBI OEpEeKINBOrO MPOU3BOJCTBA, YPPEKTUBHO IEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHIX;

B pesynprare oOcCBOeHMS ~ y4yeOHOM ~ JUCHUMIUIMHBI  OOYYArONIMICS  JOJKEH  BJIAJETh
NnpogecCHOHAIBLHBIMH KOMIETCHIUSIMHU:

IIK 3.2. BomoaHaTh paboThl IO PEMOHTY U 3aMEHE YCTPONCTB IEKTPOCHAOKEHUS U
3IEKTPOOOOPYIOBAHHS.

OtMmeTKa «5» CTaBUTCS, €CIIH:

L4 pa60Ta BBITTIOJIHEHA ITOJIHOCTBIO,
L4 B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUH pCUICHUA HET HpO6CHOB 151 OIJ_II/I60K;
L4 B PCIICHHWU HCT MATCMATHYCCKUX OIIMOOK (BOSMO)KHa OJHa HCTOYHOCTb, OIIMCKa, HC

SIBJIAIOILASACS CJIEICTBUEM HE3HAHUS WJIM HEMIOHMMaHUsl y4eOHOro MaTepuaa).

OtmeTka «4» cTaBUTCS, €CIu:

o pa0boTa BBIIOJIHEHA MOJIHOCTHIO, HO OOOCHOBaHMSA ILIArOB PELIECHHs] HEJIOCTATOYHBI (€Ciu
yMeHHE 000CHOBBIBATH PACCYXK/IECHUS HE SBISUIOCH CIEIMATbHBIM 00BEKTOM IMPOBEPKH );

. JIOTIyILI€HA OJIHA CYLIECTBEHHasl OIIMOKa UM JIBa-TPHU HECYILIECTBEHHBIX OLINOKHU.

OTtMeTKa «3» CTaBUTCS, €CIIH:

. JIOTYILIEHbI O0Jiee OJTHOM CYIIECTBEHHOW OUIMOKHM MM Oosiee IBYX-TpeX HECYIIECTBEHHbIX
OIIMOOK, HO YJaluiics BiajeeT 00s3aTebHBIMU YMEHUSIMU IO ITPOBEPSEMOIl TeMe;

o IIPU 3TOM MPABUIIHHO BBINOJIHEHO HE MEHEE MOJIOBUHBI PaOOTHI.

OTMeTKa «2)» CTaBUTCH, €CIIN:

o JONYUIEHbl CYLIECTBEHHbIE OIIMOKM, IIOKa3aBIIME, YTO Yy4Yalluiics HE BIajaeeT

00s13aTeILHBIMA YMCHHAMU 11O HaHHOﬁ TEME B HOJIHOM Mepe.



K xareropuu cywecmeennvix owiub60x CiaelyeT OTHECTU OLIMOKHU, CBSI3aHHBIE C HE3HAHUEM,
HETIOHHMaHNEM YYaIllMMHUCS. OCHOBHBIX ITOJIOKECHUI TEOPUH U C HENPABHILHBIM IPIMEHEHUEM METOOB,
CII0CO00B, MPUEMOB PEIICHHUS PAKTUIECKUX 33AaHUH, IPETyCMOTPEHHBIX IPOTPaMMOH.

K «kareropuu wnecywecmeennvix owubOOK CIEAyeT OTHECTU MOTPEIIHOCTH, CBSI3aHHBIE C
HEOpPEXKHBIM BBINIOJIHEHHEM 3alHCel, PUCYHKOB, TIpadUKOB, YEpTEekKeiH, a TakKe IOTPEIIHOCTH U
HEJI0YEThl, KOTOPBIE HE MIPUBOAAT K HCKKEHHUIO CMBICIIA 3aJaHUs M €T0 BHIIIOJHEHUSI.

[Ipn Hanu4My CymeCTBEHHOM OMMOKY 3a/JaHNE CYMTACTCS] HEBBIITOJTHEHHBIM.

[IpakTryeckue pabOTHI MPEACTABICHBI B Ta0IUIE 1.

Tabnuna 1 - [TepedeHb BUIOB MPAKTUIECKUX PabOT

Ilepeyensb TeM MPaKTHYECKUX PadoOT

HaumenoBanue pasaena / tembl | Kos.u
Tema IlpaKTI/IlIBCKOifI paﬁOTbl Paﬁoqeﬁ MPOrpaMMbl

Paznen 1. OcHOBBI CTPOEHUs BelleCTBA

Tema 1.1. Ctpoenue aromoB xumnyeckux | Ilpakrudeckoe 3ansaTue Nel. Pemenue 2
3JIEeMEHTOB W NPHPOJA XHUMHYECKO# | MPAaKTUYECKHX 3aJaHMii Ha  COCTaBJICHUE
CBSI3H 3JIEKTPOHHO-TpapuuecKkux (HopMys 3JIEMEHTOB

1-4 nepuomoB. Pemenue 3agaHuii  Ha
UCIIOJIb30BAHUE XUMHUYECKOW CHUMBOJMKHA U
HAa3BAHUM COCIMHEHUH TI0 HOMEHKJIAType
MEXIYHAPOJAHOIO COK3a TEOPETUYECKOU U
MIPUKIIAHOW XMMUU Y TPUBUAJIBHBIX HA3BAHHUU
JUIS  COCTaBJIGHUS  XUMHYECKUX  (opmyn
JIBYXaTOMHBIX COETMHEHU I (okcu0B,
Cyab(pHUIOB, THAPUAOB M T.OI.) U JPYIHX
HEOPraHWYECKUX  COCIMHEHMM  OTAEIIBHBIX

KJIaCCOB

Tema 1.2. Ilepuoauyeckuii 3axon u | [IpakTnyeckoe 3ansitue Ne2. Pemenue 2

tabauua .. MenpaeneeBa MPAKTUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX
3alaHM  Ha XapakTepHU3alUUI0 XHUMHUYECKUX
2JIEMEHTOB «MeTtaunaeckue /
HEMETAIUINYCCKHUE CBOIICTBa,

ANEKTPOOTPULATENBHOCTH M CPOIACTBO K
AJEKTPOHY  XHUMHUYECKHMX  JJEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHUEM B  TNEPUOAMYECKOW  CHUCTEME
xuMu4deckux aneMenToB .M. MenaeneeBay

Pasnen 2. Xumuyeckue peakiumu

Tema 2.1. Tunbl XuMHUYECKUX peakuuil IMpakTnyeckoe 3anusitue Ne3. CocraBiieHue 2
YPaBHEHUU peakuuit COEIUHEHMUS,
pa3ioXKeHus, 3aMellleHns, oOMeHa. YpaBHEHUs
peakuMii  TOpeHus, HOHHOro  oOMeHa,
OKHCJICHUS-BOCCTAHOBJICHUSI.

Tema 2.2 JuekTpouTudeckas | [Ipakrudeckoe 3ansaTue Ned. «Peakuun 2

AMCCOUMALMS M HIOHHBII 00MeH ruaponusa». MccnegoBanue cpeapl pacTBOPOB

coielt, oOpa30BaHHBIX CHJIBHBIMU U CIa0BIMH
NpOTaIMHAMU, U WX PEaKIUH C pacTBOpaMu
menoun W kKapbonata Harpus. CocraBlieHUE




peakuuii ruapoau3a couei

IMpakTnyeckoe 3ansitue NoS. Crpoenue
BCIICCTBA U XUMHNYCCKUEC PCAKITNN

Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIECTB

Tema 3.1. Knaccupuxanus,
HOMEHKJIATypa " CTpOeHue
HEOPraHu4YecKHuX BellecTB

IpakTnyeckoe 3ansiTue Ne6. Perienue 3agau
Ha pacueT MacCOBOM J0JU (MaccChl)
XUMHUYECKOTO AJIeMEeHTa (COSMHEHNS) B
MOJIEKYJIe (CMecH)

IpakTnyeckoe 3ansitue Ne7. Pemenue
MPAKTUYECKUX 3aJaHuii 10 KIAcCHU(UKAIUH,
HOMEHKJIAType U XUMHUYeCKuM (opmynam
HEOPraHWYECKUX BEUIECTB PA3JTMYHBIX KJIACCOB
(Ha3bIBaThH u COCTaBJISTh dbopMyIb
XUMHUYCCKUX BCIICCTB, OIpCaACIIATh
MIPUHAJJIKHOCTD K KJIacCy)

Tema 3.2. DU3UKO-XUMHYECKHE CBOHCTBA
HEOpraHu4YecKHuX

IIpakTnyeckoe 3ansitue Ne8. CocraBieHue
YPaBHEHUH XMMHYECKUX PEAKLUH C ydacTuem
MMPOCTBIX n CJIOKHBIX HEOPTaHNUYCCKUX
BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB M
aM(pOTEpPHBIX  DJIEMEHTOB, HEOPTaHUYCCKUX
KUCIIOT, OCHOBaHMH U aM(pOTEepHBIX
TUIPOKCHJIOB, HEOPraHUYECKUX coJeH,
XapaKTepU3yIOIUX UX CBOMCTBA

IIpakTuyeckoe 3anaTtue Ne9. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETHUECKUX
3aJlaHMi  HA  CBOWCTBA M  IIOJIy4ECHHE
HEOPraHUUYECKUX BEIECTB

IIpakTuueckoe 3ansitue Nel0. Mccnenosanue
(GU3NYEeCKUX U XMMHYECKHX CBOICTB METaIoOB
U HeMeTauioB. PemieHue skcnepuMeHTaIbHBIX
3aJa4 M0 CBOMCTBAM XHMHYECKUM CBOMCTBAM
METAJUIOB U HEMETAJIJIOB, 110 PACIO3HABAaHUIO U
MOJIyYUEHUIO  COEIMHEHUH  METaJuIOB U
HEMETAJJIOB

Tema 3.3. IlpousBoacTBo
HEOPraHnIE€CKMUX BE€UIECTB. 3HayeHue u
npuMeHeHHe B ObITY U HA MPOU3BO/JCTBE

IIpakTuyeckoe 3ansaTue Nell. Pemenue

MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIHU
HEOPraHWYeCKOW  XUMUU B Pa3BUTHHU
MCIWIHHBI, CO3JaHUMW HOBBIX MAaTCPHAJIOB (B

CTPOUTCIILCTBC u Aap. oTpacirsax
HpOMI)IHIJ'IeHHOCTI/I), HOBBIX HCTOYHUKOB
SHEpPIruun (aJ'IBTCpHaTI/IBHBIC HCTOYHHUKH

SHEPTUH) B PEIICHUH MTPOOJIEM IKOJIOTHIECKOMH,
HHEPreTHUECKON ¥ MUIIEBOM 0€30MacCHOCTH

IIpakTuyeckoe 3anaTue Nel2. CBoiicTBa
HEOPraHWYECKHUX BEIECTB

Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB




Tema 4.1. Knaccuduxkanusi, crpoenne u
HOMEHKJIATYPa OPraHM4YeCKHX BellecTB

IIpakTnyeckoe 3ansaTue Nel3. Homenknatypa
OpraHUYECKHUX COEIMHEHUI OTJENbHBIX
KJIaCCOB  (HACBILICHHbIE, HEHACHIILIEHHbIE |
apoMaTHUYeCKUe  YIJIEBOJOPOJbI,  CIHUPTHI,
(GeHoNbl, ambAEru/ibl, KETOHbI, KapOOHOBBIE
KUCIOTHl U Ap.) CocraBieHHEe TMOJMHBIX |
COKPAILEHHBIX CTPYKTYPHBIX bopmyn
OpraHMYECKUX BEILECTB OTAEJBHBIX KJIACCOB,
UCIIOJIb3Ysl X Ha3BaHUA II0 CUCTEMATHYECKOU
HOMEHKJIATypE. Pacuetst MIPOCTEMIIEH
(bopMyIbl OPraHMYECKOW MOJIEKYJIbl, HCXOS U3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CpoiicTBa OpraHu4YecKux
coeHuHEeHU

IIpakTnyeckoe 3ansaTue Nel4. Pewenne
LEMOYEeK MPEBPAIEHUA Ha TEHETHYECKYIO
CBSA3b  MEXAYy  KjJaccaMHM  OpPraHMYeCKUuX
COCIMHEHUH C  COCTaBJIICHMEM  Ha3BaHUI
OPraHUYECKHX COCIUHEHUN M0 TPUBHAIBHOMN
U MEXIYHAPOAHOU CUCTEMATUYECKOMN
HOMEHKJIaType. PelieHne pacyeTHbIX 3a1a4 1o
YPaBHEHUSAM peakuuii c y4acTHUEM
OpPraHUYECKHUX BELIECTB

IIpakTnyeckoe 3ansitue NelS. «llomyuenue
TWJIEHA UM  W3Y4YEHHE €ro  CBOWCTBY.
[Tonmyyenue  3TmieHa M3 3TaHoNa B
nabopatopu M W3y4eHHE ero (U3MYSCKHUX U
XMMUYEeCKUX CBOMCTB. CocTaBieHHE peakluit
MNPpUCOCIUHCHUA W OKHCIICHHA Ha MNIPpHUMEPC
TUJIeHa. PelieHue pacyeTHBIX 3a1ad ¢
UCIIOJIb30BaHUEM  IUIOTHOCTM  Ta30B 11O

BOJIOPOAY M BO3ILYXY

Tema 4.3. Opranumyeckue BelllecTBa B

JKU3HEACATCIBbHOCTH YeJJ0BEKaA.
HpOI/I3BOJICTBO u NMPUMECHEHUE
OPraHuvYeCKUuX BelIeCTB B
NMPOMBIIIJICHHOCTH

IIpakTuyeckoe 3anaTue Nel6.  Pemenue

IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJaHUil IO
COCTaBJICHUIO XUMHUYECKHUX peakuui,
OTpaXKAIOIIUX  XUMHUYECKYH0  aKTUBHOCTb
OpraHMYECKUX COECIUHEHUM B  pa3IMYHBIX
cpenax (IpUPONHBIX, OMOJIOTUYECKHUX,
TEXHOTCHHBIX )

IIpakTnyeckoe 3ansitue Nel7. Ctpykrypa u
CBOMCTBa OPraHNYCCKUX BCIICCTB

Paszgen S. Kunernueckue u TCPMOAMHAMUYCCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYCCKHX

peakuuii

Tema 5.1. Kunernueckue
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKuui

IIpakTnyeckoe 3anaTue Nel8. «OnpenencHue
3aBUCUMOCTH CKOPOCTH  peaKkiuu oT
KOHLEHTPAllUM  PEarupylrollux  BEIIECTBY.
HccnenoBanue 3aBUCUMOCTH CKOpPOCTH
peakuuu OT KOHLEHTpauuu. Omnpenenenue
KOHCTaHTBl CKOPOCTH peakluuu TpaduiyecKum
METOAOM

2




Tema 5.2. Tepmonnnamuyeckue | Ilpaktuyeckoe 3ansarue Nel9. Ilpunnun Jle 2

3aKOHOMEPHOCTH nporekanusi | [llatense. BiusHue pasnuysHbx (GakTopoB Ha
XUMHYecKMX  peakumii. PaBHoBecHe | HU3MEHEHUE PABHOBECHS XUMUYECKUX PEAKLMM.
XHMHUYECKHX peaKkuui 3aKkOoH JEHCTBYIOIIMX MacC U KOHCTaHTa

XUMHYECKOTO paBHOBECHSI. Pacuerst

PAaBHOBECHBIX KOHLEHTPALMK pearupyromux
BEIIECTB M MPOAYKTOB peakuuii. Pacuers
TEII0BOTO P deKTa peaKkIuu

Pasjen 6. lucnepcHble cucTeMbl

Tema 6.1. [Iucnepcunie cucrembl u | [Ipakrnuyeckoe 3ansitue Ne2(. Pemienne 2

(akTOopbI HX YCTOHYHUBOCTH 3a/1ay Ha MPUTOTOBJIEHUE PacTBOPOB. Pemienue
MIPaKTUKO-OPUEHTUPOBAHHBIX pac4eTHBIX
3aIaHuI Ha JIUCTIEPCHBIC CHCTEMBI,
UCIIONIb3YEMbIE B OBITOBOI u

IIPOU3BOJCTBEHHOMN JEATEIBHOCTH YEJIOBEKA, C
MO3ULUI 9KOJIOTHYECKON 0e3onacHoCTH
IIOCJIEACTBUM M TPaMOTHBIX  PEIICHUH
po0JieM, CBSI3aHHBIX C XUMUEH.

MeTtoauyecKkue yKa3aHusl 10 BbINOJHEHUIO MPAKTHYECKUX padoT
IIpakTnueckas padora Nel.

Jucuummna: O/1.12 Xumus

IIpodeccusi: 13.01.10 DrnekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYAOBAHUS
(o otpacinsam)

Tema: 1.1. CTpoeHHe aTOMOB XUMHUYECKHX AJIEMEHTOB U MIPUPOIa XUMHUECKOH CBSI3U

HaumenoBanue pa0Gorbi: PelieHue npakTUYecKUX 3aJlaHUNl Ha COCTaBJIEHHE 3JIEKTPOHHO-
rpapuueckux Gopmyi sneMeHToB 1—4 nepuogo. CocTaBieHHe XUMHUYECKUX (HOPMYT HEOPraHMYECKUX
coequHenuil no HoMeHknatype MIOITAK n TpuBHanbHBIM Ha3BaHUSIM

Hean pa6oThI:

1. HayunThcsi cOCTaBNATH 3JIEKTPOHHBIE U DIIEKTPOHHO-Tpaduueckue (HopmMysbl aTOMOB
XUMHUYECKUX IJIEMEHTOB 1—4 1nepuoaos.

2. OcBouTh NpaBUiIa COCTABICHUS XUMHUECKUX (OpMYN OMHAPHBIX COCIMHEHHH (OKCHJIOB,
Ccynb(pua0B, THAPUIOB U JAp.) MO Ha3BaHUsAIM, B TOM uucie mo cuctematudeckoit (MIOITAK) u
TPUBHUAJILHOW HOMEHKJIATypE.

Teopernyeckas 4acTb

1. DyIeKTpOHHAasi CTPYKTYpa aTomMa

o ATOM cOCTOMT M3 sifpa (IPOTOHBI U HEUTPOHBI) U BJIEKTPOHOB, PACHOJOKEHHBIX Ha
HHEPreTUYECKUX YPOBHSX (2JEKTPOHHBIX 000I0YKAX ).

o DNEKTPOHBI PaCHpPEENSAIOTCS 0 YPOBHAM U IOJYPOBHSIM B COOTBETCTBUU C IMPHUHIIUIIOM
MUHUMYyMa 3Hepruu, npuHiunom [laynu u npaBunom XyHna.

° [Topsiiok 3amoaHeHus HOLYPOBHEM:

Is > 2s > 2p—>3s—>3p—>4s—>3d—4p — ...



2. JdnexkTpoHHO-Tpaduyeckas Gpopmyia

3. Homenkaatypa Heoprannudeckux coennnenuii (MIOIMAK)

[Toka3sbIBaeT pacupeeneHne JIEKTPOHOB 110 OPOUTAISAM C YUETOM CITHHA.

Kaxxnas opburtans nzobdpakaercs KIeTKOH (O), 2JIEKTPOHBI — cTpeskamu (T]).

OKCI/IL[LII Ha3BaHUE JJIEMEHTA + «OKCHUI, npu HepeMeHHOﬁ BAJICHTHOCTHU YKa3bIBACTCA

CTETICHb OKUCJICHHSI PUMCKOM POl B CKOOKAX.

[Ipumep: FeO — okcun xeneza(ll), Fe:Os — oxcun xeneza(Ill).

Cyabduabl: aHATOTHYHO OKCHJIaM, HO C CYIb(UI-HOHOM S?.

I'mapuasi: BogoponHbie coequHeHus HemeTaioB (Hampumep, HCl — xiopoBogopon)

unu metauioB (NaH — ruapun natpus).

TpuBuanabubie Ha3BaHus: Boaa (H20), ammuak (NHs), cepoBonopon (HaS) u ap.

HpaKTI/I‘leCRaﬂ 4acTb

3aganue 1. CocTaBbTe 3JICKTPOHHBbIE M JJIeKTPOHHO-Tpaduyeckue GopmyJbl CaeIyHIIUX

3JIE€MEHTOB:

1.

2
3
4.
5

Hatpmii (Na) —Z =11
Cepa(S)—Z2=16
Kaabumii (Ca) —Z =20
Xpom (Cr) —Z =24
Bbpom (Br) —Z =35

Ilpumep evinonnenusn ona nampus (Na):

Onexmponnas popmyna: 1s? 2s? 2p® 3s’

Onexmponno-epaguueckas ghopmyna:

Ipumeuanue onsa xpoma: yuumsligaiime npoeai 31eKkmpoHa — emecmo 4s°3d* o6yoem 4s'3d° (bonee

YCmou4usas Kongueypayusi).

3ananmue 2. [1o Ha3BaHUIO COCTABbTE XUMUYECKYIO (POPMYJIy COCAUHEHHS:

Ha3Banue coeqnHeHus

DopmyJia

OKcHu1 alIrOMHUHASA

Cynbsdua xenesza(Il)

I'mapun kanpuus

Oxkcup cepoi(VI)

Xnopua HaTpus (IOBapeHHas COJIb)

Bona

AMMuaxk

OO\ICDU'!-POOI\JI—‘Z
[

CepoBoaopona
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9 Oxkcua menu(l)

10 Cynbsdun nuHKa
IMoackaska:
) Oxkcuapl: O*” — BalleHTHOCTH Kucyiopoaa = II

o Cynsouasr: S
o I'mapunel MetaiioB: H™ (Bogopo/| MposiBIIsSET CTeNEeHb OKUCICHUS —1)
. I'uapunst Hemetayuio: HY (manpumep, HCIL, NHs)

3aganue 3. [lo ¢popmy.e naiite HasBanue coequHeHus (no MIOITAK u/niam TpuBuanbHoe):

Ne DopmyJaa Hazpanus (Monak) TpuBuajibHOEe HA3BaHHE
1 CO YrapHslii ras

2 CO: VYriaekucnblii ra3

3 Na-O -

4 H-.S CepoBoiopon

5 FeCls -

KonTposbHbie BONPOCHI

1 Yro Takoe SHEPreTM4eCKUil ypoBEHb U MOAYPOBEHb?

2 Kakue npaBuia onpenenstor NopsAA0K 3aM0JIHEHHS 3JIEKTPOHAMH aTOMHBIX opOuTanei?
3. [ToueMy y Xxpoma 1 MeM HaOJIIOIAETCS «IIPOBAID» JIEKTPOHA?

4 Kak ornpenenuTs cTerneHb OKUCIEHUS JIEMEHTa B OMHapHOM COETMHEHUU?

5 B uém pazHHIIa MeXy CHCTEMaTUYeCKON U TPUBHAJIbHOW HOMEHKIIATYPOI?
TpeGoBanus k oT4éTy

OT4éT JOMKEH CONlePIKaTh:

o Ha3zBanue u niens paboTsl

o KpaTkyro TeopeTHUECKYIO CIIPaBKy

o Pemenus Bcex 3ajaHuil ¢ MOSICHEHUSIMU

o OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI

. BbiBoa (UTO yCBOEHO, KaKie HaBbIKU TPHUOOPETEHBI)

BeiBoa (mpumep)

B Xxozme mnpakTHYECKOro 3aHATHUS s HAy4dWiICsl COCTAaBJISITH DJJIEKTPOHHBIE M 3JIEKTPOHHO-
rpadgudeckne GOpMyJabl aTOMOB DJIEMEHTOB IMEPBBIX YETHIPEX TEPUOJOB, YUHUTHIBasT OCOOCHHOCTH
3anonHeHus d-moaypoBHel. Takke OCBOMII MpaBuiia COCTaBIIEHUs (POPMYIT HEOPTaHUYECKUX COeIMHEHUI
0 MX Ha3BaHUSAM M HAOOOPOT, YTO BAXKHO JJIsI MOHMMAHHS CBOWCTB MaTepUalIOB, HUCIOJIb3YEMBIX B

3JIEKTPO0OOPYIOBAHUY (HAIIPUMED, OKCHOB U30JIATOPOB, CY/Ib(PHIOB B MOTYIPOBOJAHUKAX U JP.).

IpakTnyeckoe 3ansitue Ne2

Juecnunmmna: OJ1.12 Xumus
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IIpodeccusi: 13.01.10 DnekTpOMOHTEP MO PEMOHTY M OOCIYKHUBAHHIO 3JIEKTPOOOOPYIOBAHUS

(o oTpacisam)

Tema: 1.2. Ilepuoandeckuii 3aKOH W TEpUOJUYECKAs CHCTEMa XUMHUYECKUX ajeMeHtoB JI.M.

Menpeneena

HaumenoBanue pa0orbl: PerieHue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha

XapaKTCpru3alnuro

XHUMHUYCCKUX

3JICMCHTOB!:

MeTaInYeCKre/HeEMETANINUECKHE

CBOICTBA,

SJICKTPOOTPUIATEIIBHOCTE, CPOACTBO K DJJICKTPOHY B 3aBUCHUMOCTHU OT HUX JJICKTPOHHOI'O CTPOCHHUA H

nonoxxenus B [lepuoanyeckon cucreme

Hean pa6oTb:

1. 3aerHI/ITB SHAHUA O NEPUOANYICCKOM 3dKOHE U CTPYKTYPC HepHOHquCKOﬁ CHCTCMbI HI/I

Menneneesa.

2. Hayuutscs

ITPOrHO3UPOBATH u

00BSACHATH

HU3MCHCHUC

METATNINYCCKUX nu

HEMCTAIIIIMYCCKUX CBOﬁCTB, QJICKTPOOTPULATCIIBHOCTH M CpPOJACTBA K OJJICKTPOHY Y O3JICMCHTOB B

3aBUCHMMOCTH OT HUX ITOJIOKCHH B HepHOﬂquCKOﬁ CHUCTEMC.

3. HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA [JIA IIOHUMaHUA ITOBECACHUA MAaTCPpHAJIOB (HpOBO,Z[HI/IKOB,

U30JISITOPOB, OJYIIPOBOIHUKOB) B 3JIEKTPOOOOPYIOBAHUH.

TeopeTuyeckas 4acTb

1. llepuoguveckmii 3axon /.. MenaesieeBa

Cesoticmea xumu4eckux aJlemMernmos, a makKoace ¢0p]l/lbl U CBOUCMBA UX COCOUHEHUTl HAXO0OAMCS 8

NepuoOUHecKoll 3a8UCUMOCIU OM GEIUYUHBL 3aps0ad 10pa amoma (AmoMHO20 HOMePQ).

2. U3MeHeHHE CBOMCTB 3JIEMEHTOB B nepnounqecm)ifl CHUCTEME

CBoiicTBO B nepuone (CieBa-Hanpaso) B rpynne (CBepxy-BHH3)
Merajunueckue CBOMCTBA YMeHbIaTCsA Y BeNnMUUBarOTCA
Hemerannunueckue cBoricTBa YBeInunBaroTCA YMeHbIaercs
DnexTpoorpunatensbHocTh (90) | YBenuunBaercs YMeHbIaercs
CpoJICTBO K DJIEKTPOHY B LEeJI0M YBEJIMYUBAETCS | Y MEHbIIAETCS
(MakCUMyM y raJlor€HOB)

Pagnyc atoma YMenbiaercs Y BennM4unBaroTCA

dnekmpoompuyamenbHocmy — CHOCOOHOCMb AMOMA 6 COEOUHEeHUU Npumsaueams K cebe
91EeKMPOHDL.

Cpoocmeo K 3IneKmpony — oHepeus, 6blOelAIWaAsCcs NpU NPUCOCOUHEHUU IIeKMPOHA K
HeumpaibHOM) amomy.

3. CBs3b € 3JIEKTPOHHBIM CTPOCHHEM

. Y Mera/uioB — Majlo 3JEKTPOHOB Ha BHeImHeM ypoBHe (1-3), yerko oTaamT ux —
Huzkas 20.

. Y HeMeTANIOB — MHOTO 3JICKTPOHOB Ha BHEIIHEM YPOBHE (4—7), CTpeMSTCs MPHUHATH
ANEKTPOHBI — BbIcOKast D0.

. HNHepTHBIE ra3bl — 3aBEpHIEHHBIA BHEIIHUNA YpOBEHb — OYE€Hb HHU3KOE CPOACTBO K

anekTpoHy, D0 He onpenensercs.
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IIpakTH4eckas 4acThb

3ananue 1. CpaBHHTE CBOMCTBA 3JIEMEHTOB U 00BSICHUTE ¢ TOYKH 3PeHHs] UX MOJIOKEHUS B

IIC ¥ 3J71eKTPOHHOT0 CTPOEHUSA

3J'I€KTpOOTpI/IHaTeJ'IBHOCTI)?

Hartpuii (Na) u Marauii (Mg) — kakoii ainemeHT 6osee metaymndeckuii? [Touemy?

®ochop (P) u Xuop (Cl) — y Kakoro sjieMeHTa BBIIIE HEMETANIMYECKHE CBOWCTBA U

Kuciaopoa (O) u Cepa (S) — y kakoro siemMeHTa 00JIbIIIe CPOJACTBO K DJICKTPOHY?

Anmwomunuii (Al) u Bop (B) — cpaBHHUTEe MeTaJITMYECKHUE CBOMCTBA.

Kanuii (K) u Lle3uii (Cs) — y Kakoro ayieMeHTa aTOMHBIN paamyc Oosbmie? Kak 310

BJIVSCT HA METAJUIMYECKHE CBOMCTBA?

Oopaszey omeema (nynkm 1):

Hampuii 6onee memannuueckutl, uem MacHull, mak Kax HAX0OUmMcs iesee 8 mom dice nepuooe (3-

m). VYV Na — 1 snekmpon na emewnem ypoeue (3s'), y Mg — 2 (3s?). Hampuio necue omoams 0OuH

IJNIEKMPOH, NOIMOMY €20 60CCMAHOBUMENIbHbLE (Memajmuqecmte) ceoticmea BblpASICEHDBL CUJIbHEE.

3ananue 2. Pacnosioxkure 371eMeHTHI B OPS/IKe BO3PACTAHUS:

a) MeTAJNINYEeCKUX CBOICTB:

Al, Na, Mg, K

0) HeMeTaANINYeCKUX CBOMCTB:

S, O, Se, Te

B) IJEKTPOOTPHULHATEC/IBHOCTH

C, F Li,O

I) CPOCTBA K YJIEKTPOHY:

Cl,I,Br, F

IMoackaska:

F — camsiif anexTpootpunatenshslii snement (30 = 4,0 no mkane [lonuura).

CpOIlCTBO K DJICKTPOHY ¥ (I)Topa MCHbBLIC, YCM Y XJIOpa, U3-3a MaJIoro pasmMepa aromMa nu

CHJIbHOT'O OTTAJIKUBAHUS 3JICKTPOHOB.

3aganue 3. 3anoaHuTe TAGAULY

JuemeHT | [losto:kenue | DuexkTponHasi | Merania/Hemerawa | 20 CpoacrBo k
B ¢popmyia (OpHeHTHPOBOYHO) | JJIEKTPOHY
IIC(nepuon, | BHemHEro ( BBICOKOE/
rpymnmna, YPOBHS HHU3KO0E)
NOATrPYyIa)

Ca

Cl

Si

Cs
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3aganue 4. [IpakTHKO-0pHEeHTHPOBAHHbIE BONPOCHI (/151 3JIEKTPOMOHTEPOB)

1. [Touemy meab (Cu) v amomunuii (Al) MIMPOKO UCTIONB3YIOTCA B KAYECTBE MPOBOJHUKOB?
Kaxk ux nonoxxenne B [IC 00BSICHSIET BHICOKYIO 3JIEKTPOIPOBOIHOCTH?

2. [Touemy oxcua amomunusa (Al:Os) nmpumeHsieTcs Kak M30JALUOHHBIN Matepuan? Kax
CBSI3aHbl HEMETAJNIMYECKHE CBOWMCTBA KUCIOPOJAa M METaNIMYeCKUe — AIIOMHUHHUS C O0pa3oBaHHEM
MIPOYHOTO COeTMHEHUs?

3. Kakue sneMeHTh! (METaJIbl UM HEMETAJUIb) Yallle UCTIOIb3YIOTCS B MOIYIPOBOAHUKOBON
texHuke? [IpuBeaure npumepsl u 00bsicHuTe ¢ nozunuu 11C.

KOHTpOJILHLIe BOITPOCHI

1. Cdhopmynupyiite COBpeMEeHHYI0 (hOPMYITHUPOBKY MEPUOANYECCKOTO 3aKOHA.

2. [louemy B mpenenax OIHOTO IEpUOJA METAIMYECKUE CBOWCTBA OCIIA0CBAIOT CJICBa
Harpaso?

3. Kaxk u3mensiercst 31eKTpoOTpHUIIATEIbHOCTD B IJ1aBHBIX noArpynmnax? [louemy?

4. [Touemy y O61aropoIHBIX ra30B IMOYTH HYJIEBOE CPOJICTBO K JICKTPOHY?

5. Kak 3HaHME eproMUecKOro 3aKOHa IIOMOTaeT JIEKTPOMOHTEPY MPH BBIOOPE MAaTEPUAIIOB

JUIsL PEMOHTA U 00CIIy>)KMUBaHUsI 000PYAOBaHUS?
TpeGoBanus k oT4éTY

Otuér JAOJIDKCH BKJIHOYaTh:

. Hazpanue u nens paboTsl

. Kpatkyro Teopetndeckyto cripaBky (OCHOBHBIE 3aKOHOMEPHOCTH )

o Pemenus Bcex 3agaHuii ¢ 000CHOBaHUSIMH

. OTBeTHI HAa KOHTPOJBHBIE U PAKTUKO-OPUEHTUPOBAHHBIE BOPOCHI
° BriBon

BeiBoa (mpumep)

B xone mnpaktuyeckoro 3aHATHUS s yOEAMJICS, YTO IIOJIOKEHHWE XHMHUYECKOTO JJIEMEHTa B
MEePUOJNYECKON CHUCTEME IO3BOJISIET MpelcKa3aTh ero (U3NYeCKue W XUMHUYECKHE CBOMCTBA. ITO
0CO0EHHO BaYKHO JUI MPO(ECCHH IEKTPOMOHTepa: MOHUMaHUe MPUPOJIbl MeTalioB (Hanpumep, Cu, Al)
OOBSICHAET UX BBICOKYIO MPOBOJMMOCTh, @ 3HAHHE CBOMCTB OKCHIOB IOMOTaeT BhIOMpATh HaAEKHBIC
M30JISIMOHHBIE MaTepuasbl. Takum o0pa3om, MepUOANYECKUN 3aKOH UMEET HE TOJIBKO TEOPETHUYECKOE,

HO U IMPAKTHYCCKOEC 3HAUCHNC B HpO(l)eCCI/IOHaJIBHOfI JCATCIIBHOCTH.

IIpakTyeckoe 3ansaTue Ne3
Jucuunmimna: OJ1.12 Xumus
Ipodeccusi: 13.01.10 DaeKTpOMOHTEpP MO PEMOHTY U OOCITYXKHBAHHUIO SJEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 2.1. Tunbl XUMUYECKUX pEeAKIUN
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HaumenoBanue paGorbi: CocTaBieHUE YpaBHEHMM peakUUid COEIUHEHUS, pa3JIoKeHus,
3aMeleHus, OOMeHa. Y paBHEHUs peaKkiuii TOPEeHUs, HOHHOTO 0OOMeHa, OKUCICHHUSI-BOCCTAHOBIICHUS

Ieab padoThi:

1. Hayuntbes knaccupuuupoBaTh XMMUYECKHE PEAKIIMY 110 Pa3IMYHBIM IPU3HAKAM.

2. OTtpaboTaTh HAaBBIKM COCTABJICHUS M YPaBHHUBAaHUS YPAaBHEHUI pPEaKUUH pa3HBIX THIIOB:
COCUHEHUS, PA3JIOKEHUs, 3aMEIIeHUs, OOMEHa, TOpeHHUs, HOHHOIO OOMEHa, OKHCIUTEIbHO-
BoccraHoBUTenbHBIX (OBP).

3. [lonuMaTh podb XMMHUYECKUX pEakIuid B  OKCIUIyaTallMd ©  OOCIy)KUBaHUH
3JIEKTPO00OPYI0BaHUS (KOPPO3USl, TOPEHUE H3O0JSIIIUU, PEAaKIUH B aKKyMYJIATOpPax U 1p.).

Teopernveckasi 4acThb

1. Knaccupukanus XuMuYeCKUX peakiui

Tun peakuuu Oo0mas cxema IIpumep
CoenuHeHue A+B— AB 2Mg + O — 2MgO
Paznoxenue AB—A+B 2H.O — 2H>+ O2
3amenieHue A+BC—>AC+B Zn + 2HCI — ZnCl> + Ha
O6meH AB+ CD — AD + CB NaOH + HCI — NaCl + H.0O
2. lonoJiHUTE/IbHBbIE TUIIBI PeaKIU
. I'openne — peakius BemECTBA ¢ KUCIOPOJIOM, COITPOBOKIAIOIIASACS BBIICICHUEM TeIlIa
U CBETa:
CHs+20; —» CO: +2H:0
. HNonnblii 00MeH — peakiuu MeXIy dJIEKTPOJIMTAMH B PaCTBOPE C 00pa3oBaHUEM OCAJIKa,

ra3a Wiy ciadoro AJIeKTpoauTa (BOIbl):

AgNO:; + NaCl — AgCl| + NaNOs

. Oxucaure/bHO-BOCCTaAaHOBUTEIbHbIe (OBP) — peakuuu ¢ U3MEHEHHEM CTEINEHEn
OKHUCJICHUS:

CuO + H; —» Cu + H:0

(Cu"? — Cu® — Boccranosienune; H® — H' — okucenue)

IIpaBuaa cocrasiaennss OBP:

o OmnpenenuTh CTETIEHN OKUCIICHUS BCEX DJIEMEHTOB.

. Haiitn okucnnrens 1 BOCCTAHOBUTENb.

o CocTaBuTh 3JEKTPOHHBIN OaIaHC.

o VY paBHATH YUCIIO OTAHHBIX U MPUHSATHIX JIEKTPOHOB.
o PaccraButh K03 pULIUEHTEI.

IIpakTH4eckas 4yacThb

3ananue 1. Onpenenure TUII XUMHYECKOM PeaKIIMU M YPABHANUTE YPaBHEHUSA

Ne | YpaBHeHue (10 ypaBHeHHs) Tun peakumnu YpaBHeHue (1ocje ypaBHeHHs1)

1 Fe + 0> — Fe20s
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H>02 — H20 + O2

Al + CuCl: — AICI; + Cu

H>SO4 + KOH — K2SO4 + H20

gl

CaCOs; — CaO + CO:

3ananue 2. CocTaBbTe YPABHEHUS PeaKIUii rOpeHust

1. I'openue cepsl

2. I'openne merana (CHa)

3. I'openue stunosoro crimpra (C2HsOH)
4, I'openue maruus

Ilpumeuanue: npooykmul 20peHusi — okcuovl. Yeneeooopoowl copsim 0o CO: u H-O.

3ananue 3. HanuiuMTe ypaBHeHHUsl peaKIUii HOHHOTO 00MeHa B MOJIEKYJSIDHOH U MOHHOM

dopmax
1. Xnopun 6apust + cepHast KHCIIOTa
2. I'uapokcua HaTpus + CoJsTHAs KMCIIOTa
3. Hutpat cepebpa + xjopua HaTpust
IIpumep:

. Moaekyasipaoe: AgNO; + NaCl — AgCl| + NaNOs

. IMosHoe uonnoe: Ag”+ NOs~ + Na" + CI- — AgCl| + Na® + NOs~

o Coxpaménnoe nounoe: Ag' +Cl- — AgCl|

3ananue 4. CocraBbre ypaBHenusi OBP MmeTonom 3jieKTpoHHOro 6ajianca

1. Al + 02 — AlLOs

2. Zn + H2S04 (pa36.) — ZnSO4 + H:

3. CuO +C — Cu+ CO:

4. KMnO4 + HCI — KCI + MnCl: + Cl> + H2O (nmoBbIIIEHHOMH CJI0KHOCTH)

AJropurm:

o PaccraButh cTenenu okucieHus

o CocTaBuTh CXeMy IIEPEX01a MIEKTPOHOB
o YpaBHATH DIIEKTPOHBI

o [lepenectu k03P PULIMEHTHI B ypaBHEHHUE

3ananue S. [IpakTHKO-OPUEHTHPOBAHHBbIE 3a1a4M (/151 3JIEKTPOMOHTEPOB)

1. [Touemy npy KOPOTKOM 3aMBIKAHUU MOKET MPOU30MTH IFOPEeHHe HM30JSIUM ITPOBOJIOB?
Hanummure ypaBuenue ropenus [I1BX (ynpoiéHHo — kak ropeHue yrieBoJ10poaa).

2. Kakne OBP-nponeccbl npoucXoasT B CBUHIOBOM AaKKyMyJIsITOpe 0pH paspsizue?
(Yopoménno: Pb + PbO: + H.SO4 — PbSO4 + H20)

3. [Touemy ajoMuHHMeBasi MPOBOJAKA CO BPEMEHEM ITOKPHIBACTCS OKCHUAHON IIJIEHKOM?
Hanumure ypaBHenue peakuuu. K kKakoMmy THITY OHa OTHOCUTCS?

KonTpoJsbHbIe BOpoChI

1. YeM peakumu 0OMEHa OTIIMYAIOTCS OT PEaKIUN 3aMeIeHHs ?
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2 [Touemy Bce peakiu TOPeHUs — OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE?

3. [Ipu KaKuX yCIOBHSIX peaKIud HOHHOTO OOMEeHa UIYT 0 KOHIa?

4 Kak onpenenutb okuciauTens U BocctaHoBUTellb B OBP?

5. Kak 3HaHue TUIIOB XMMHUYECKHMX PEAKIMM MOMOraeT 3JIEKTPOMOHTEPY MPEeaoTBpallaTh
aBapUiHbIE CUTYyallUK?

TpeOoBaHus K OTYETY

OTY€T NOKEH CONEPIKATh:

° HazBanue u 1iens paboTsI

° KpaTkyro TeopeTndeckyr CnpaBky (TUIbl peakmuii, mpusHaku OBP, nonnoro oomMeHa u
ap.)

° Pemenns Bcex 3amaHuii ¢ NOSACHEHUSIMH

° OTBeTHI HA KOHTPOJBHBIE U MPAKTUKO-OPUEHTUPOBAHHBIE BOPOCHI

° BriBon

BoiBoa (mpumep)

B xone npakTtudeckoro 3aHATUS s HAYYHIICS PacllO3HABATh M COCTABIATH YPaBHEHUS Pa3IMUHBIX
THUIIOB XHUMHWYCCKUX peaKuHﬁ, BKJIIOYAsT OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE M MOHHOrO OOMeHa. DTH
3HAHUS BAYKHBI JUIS IOHUMAHWMS IPOIIECCOB, MPOUCXOASIIIUX MPH IKCILTyaTallld AJIEKTPOOOOPYIOBAHHS:
OT TOpCHUA HU30JISIIHUU TP NCPErpy3Kax A0 KOPPO3UHU METATNIMYCCKUX qacTed U pa6OTI>I XUMHWYECKUX
HUCTOYHUKOB TOKAa. YMEHHE TMPOTHO3UPOBATH XHWMHUYECKHE PEaKIMU T[oMoraer o0OecrneynBarh

0e30IMacHOCTh U AOJITOBEYHOCTD JJICKTPOYCTAaHOBOK.

IpakTuyeckoe 3anaTue Ned

Jucounmmna: OA.12 Xumust

IIpodeccusi: 13.01.10 DrekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 2.2. DIEKTPOTUTHUECKAS TUCCOIHAINS U HOHHBI 0OMEH

HaumenoBanue padorbl: «Peakuuu ruaponusa». MccnenoBaHue cpeisl pacTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMH U CIa0BIMU KUCIOTAMH U OCHOBAHHUSMHU, U UX PEAKLIUN C PaCTBOpaAMHM LIEIOYU
u kapOoHata HaTpus. CocTaBlieHUE YpaBHEHUN THAPOJIM3a COJIeH

ean padoThi:

1. N3yunth CyniHOCTH TMApOJIM3a COJEH Kak Ipolecca B3auMMOJIECHCTBUS HMOHOB COJH C
BOJIOM.

2. Hayuutbhcss mporHosupoBath KuciaoTHOCTh (pH) pacTBopoB coseil Ha OCHOBE CHIIBI
HCXOJIHOM KHUCIJIOTBI U OCHOBAHUSI.

3. OTtpaboTaTh HAaBBIKKA COCTABJICHUS MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN TUAPOIIU3A.
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4. [ToHATH mpakTHYECKOE 3HAYEHHWE THIPOIM3a B HKCIUTyaTallMd 3JIEKTPOOOOPYIOBAHHS
(Koppo3usi METAJIJIOB, 00Opa30BaHKE HAKHUITH, pad0Ta SJEKTPOJIUTOB U JIp.).

TeopeTuyeckas 4acThb

1. Yto Takoe rugpo/m3 cosei?

I'uapon3 — 310 0OpaTUMOE B3aUMOJICHCTBHE HOHOB COJIM C BOZAOH, IPUBOAALICE K N3MEHEHHIO
pH pactBopa.

Bopa muccouuupyert cnabo:

H:O = H"+ OH"

Ecnu non conu csazbiBaeT H' unun OH™, paBHOBecue cMelaeTcs — pacTBOP CTAHOBUTCS KUCIIBIM
WM LEJIOYHBIM.

2. Tunbl coJieil M XapakTep cpeabl HX PACTBOPOB

Coab o0pa3oBaHa u3 CpeacrBa pacTBopa Ipumep
CunibHOTO OCHOBaHUs + cwibHOU | Heittpansnas (pH = 7) NaCl, KNOs
KHCJIOTBI
CunbHOrO OCcHOBaHusi + cnaboit | [llenounas (pH > 7) Na:COs, CH:COONa
KHCJIOTBI
Cnaboro ocnoBanusi + cunbHOM | Kucnas (pH < 7) NH4Cl, AICls
KHCJIOTBI
Cnaboro ocHoBanusi + cnaboii | 3aBucut ot K, u K b (wame = | CH;COONH4
KHUCJIOTHI HEeHTpasibHas)
3anomuure:
o Kamuon cnaboeo ocnosanusa (nanpumep, NH4', AlI*', Fe*') cudponuzyemcs — xucnas
cpeoa.
° Anuon crabou kucnomel (Hanpumep, COs?", CH:COO~, S?°) ruaponusyercss — HIeTouHas
cpena.

3. CryneH4yaThlii THAPOJIN3

JI1sT MHOTOOCHOBHBIX KHUCJIOT WJIM MHOTOKHUCIOTHBIX OCHOBAHHUU THAPONIU3 HMIET MO CTYHEHIM
(mepBasi — camas 3HaUMMasi).

[Tpumep nns Na2COs:

1-s crynens: COs* + H20 2 HCOs™ + OH™ (menounas cpena)

2-s1 cryniedb: HCOs™ + H20 2 H:COs + OH™ (ouens ci1a6o)

4. IIpakTHYecKoe 3HAYEHHE

Koppo3us meTa/iioB yckopsiercs B Kuciou cpeae (ruaponus coneit tuma AlCls).

Hakwumb B KOTIaX ¥ HarpeBaTensx — pe3yyibTar THAPOIN3a THIPOKapOOHATOB:

Ca(HCO:s): — CaCOs| + CO:+ H20

DJIEKTPOJMTHI B AKKYMYJATOPaX JODKHBI UMETh cTabuinbHbli pH — ruaponus moxer
HapyIIUTh padoTy.

IIpakTH4yeckas 4acThb
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3aganue 1. Onpenenure cpeay BOAHBIX PACTBOPOB CJEAYIOIIMX CoJleil H 00bACHUTE OYeMYy

Ne | DuemenT ®opmyaa | OcuoB | Kuciaor | Cpena O6ocHoBaHme
Coun aHue a (Kucaasi/Illesounan/
HeiliTpajabHasn)
1 KCI
2 NazS
3 Fe(N03)3
4 | CHsCOONa
5 | NH4NO:;
6 | Na:SOs
Hoxcka3ka:
o Cunvnvie ocnosanusa: NaOH, KOH, Ca(OH)., Ba(OH):
° Cnabwvie ocnosanusn: NH:OH, Al(OH)s, Fe(OH)s
. Cunvnvie kucnomot: HCI, HNOs, H250«4
. Cnabwvie kucnomsi: H:COs, H2S, CHsCOOH, H;PO.
3ananme 2. CocraBbTe ypaBHEHHMSI T'MAPOJH3a (MOJIEKYJSIPHOE, NOJHOE M COKPAIIEHHOE
HOHHOE)
1. Xuaopua ammonus (NH4Cl)
2. Kapoonat narpus (Na:CQOs)
3. Cyabdun amomunns (Al:S:) — uaér HeoObpaTuMo C BbIJEICHHEM Ta3a!
4, Aunerar kajausa (CHs:COOK)
Ilpumep ona NH.CI:

Monexynspnoe: NH«Cl + H:O = NH,OH + HCI
Ionnoe uonnoe: NH:*+ CI + H:O 2NH;-H.O + H* + ClI-
Coxkpawénnoe: NH+* + H:0 =NHs-H:0 + H*

3aganue 3. [IporHo3upoBaHue peakuii

Kaxkue u3 nepeuncieHHbix coieil pearupyiot ¢ pacteopom NaOH? Hanumure ypaBHeHUsI.

NH.4Cl
NaCl
AlCls
K2COs

Iloockaszka: ¢ wénouvio peazupyrom conu, cooepicauyue Kamuonsbl ciabbix 0CHOBAHU, 0COOEHHO

ecau obpazyemcs ocadox unu 2az (NHs?t).

AHamorn4Ho: Kakue coiu pearupyot ¢ Na:COs?

(O6BIYHO — COJIM METaJUIOB, 00Pa3yIOUIMX HepacTBOPUMBIe KapOoHaThl: Ca*', Ba**, Fe*', AI**

u ap.)

3ananue 4. [IpakTHKO-OPUEHTHPOBAHHbIE BONMPOCHI
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1. [ToueMy mpu HCTOIH30BAHUH AJIOMHHHEBOW MOCYAbI HENb3sl XPAHUTH PACTBOPHI COIBI
(Na2COs5)? Hanummure ypaBHEHUE pPEaKIIUH.

2. Kak rugposnms coneld BIMSET HA KOPPO3HI0 MeIHBIX U CTAJBHBIX NMPOBOAHHUKOB BO
BJIAXKHOM cpene?

3. [ToueMy B cuctemMax OXJOKIACHHUS TPaHC(HOPMATOPOB U KOTIOB KECTKYIO BOAY
(cogepxamyto Ca(HCOs)2) npeaBapuTeNbHO yMATYAIOT?

KonTposbHbIe BONPOChI

1 Urto Takoe ruapoiau3 coyen?

2 [Touemy pactBop NaCl neiitpanbubiii, a NH4Cl — kucmbrit?

3. Kak onpenenutb, OyeT 11 pacTBOP COJU KUCIIBIM WU IIEITOYHBIM?

4 [Touemy ruaponus Al:S; HeoOpatum?

5. Kak 3HaHWe THApONM3a IMOMOTaeT 3JIEKTPOMOHTEPY B MNPOPMIAKTUKE TTOBPEKACHUI
obopymoBaHus?

TpeboBanust K 0T4ETY

OTY€T NOKEH CONEPIKATh:

o Ha3zBanue u nens paboTsl

. KpaTkyto TeopeTrueckyro cupaBKy (THIbI THIPOIN3a, IPABUIIO «CUIIbHBIM—CIa0bIil»)
o Pemenus Bcex 3ajaHuil ¢ ypaBHEHUSMHU U TIOSCHEHUSIMU

o OTBeThl Ha KOHTPOJIbHBIE U MTPAKTUKO-OPUEHTUPOBAHHBIE BOIIPOCHI

° BriBon

BeiBoa (mpumep)

B Xoxe mpakTHYeckoro 3aHATHA A W3YyYWJ TIpOLeCC THJIPOJIW3a COJNIe W Haydmics
MPOTHO3UPOBATh KHUCIOTHO-IIETOYHYIO CPEeLy WX PAacCTBOPOB Ha OCHOBE CHJIBI MCXOIHBIX KHCIOT M
ocHoBaHUH. COoCTaBlIeHHE YpaBHEHUH T'MIPOJIN3a MTOMOIJIO TOHATh, IOYEMY HEKOTOPBIE COJIM BBI3BIBAIOT
KOPpPO3HI0 METAJJIOB MJIM O0pa3yloT OCaJKH. DTU 3HAHUS BAXKHBI JUISl JIEKTPOMOHTEpa NMpHU padore C
AJIEKTPOJIMTAMH, BHIOOpE MaTepHAIOB W MPENOTBpAIICHUHM aBapuii, CBSA3aHHBIX C XHUMHUYECKOU

HECTaOMIILHOCTBIO CpCabl.

IIpakTuyeckoe 3anaTHe NeS
Jucuunimna: OJ1.12 Xumus
IIpodeccusi: 13.01.10 DnekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYHAOBAHUS
(o oTpacisam)
Tema: 2.2. DnekTpoauTHUecKasi TMCCOLMALNS U HOHHBIN 0OMEH
HaumenoBanue padorpi: CTpoeHHE BEIIECTBA U XUMHUYECKHE PEAKIIMHI

ean padoTsr:
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1. O000ImUTh W CHUCTEeMAaTHU3WPOBATh 3HAHUS O CTPOSHUU BEIIECTB (MOHHOM, ATOMHOM,
MOJIEKYJISIPHOM, METaJNIMYECKOM) U MX CBA3H C (PU3NUECKUMH U XMMHUYECKUMHU CBOMCTBAMU.

2. YCTaHOBUTH B3aUMOCBSI3b MEXKAY THUIIOM XUMHUYECKOW CBSI3U, CTPOCHHMEM BEIECTBA U
XapaKTEePOM MPOTEKAIOIMIUX XUMUYECKUX PEaKIUi (B TOM YUCIE B pACTBOPAX AJICKTPOIUTOB).

3. [IpuMeHUTh TONYYCHHBIC 3HAHWS I OOBSCHEHUS TOBEACHHS  MaTepUANIOB,
UCIOJIb3YEMBIX B 3JIEKTPOOOOpYIOBaHUU (MPOBOJHUKU, H3OJSTOPBI, 3JIEKTPOJIUTHL, KOPPO3UOHHBIE
MPOIIECCHI).

Teopernueckasi 4acTb

1. Tunbl XUMHYECKOH CBA3M U CTPOCHHUE BELIECTB

Tun cBsizu Tun [Ipumeps! | CBolicTBa
KPUCTAJUIMYECKOU
peLeTKu
HNonnas Nounas NacCl, TBépaple, BbIcOKass Ty, pacTBOpUMBI B BOJE,
CaO IIPOBOJIAT TOK B pacIuiaBe/pacTBOpe
KoBasientHas ATtomHas Anma3s Ouenp TBEpABIE, BbICOKas Ty, HE MPOBOIAT TOK,
HenoJisipHast (C), SiO2 | HepacTBOPUMBI
KoBanentnas MonekynspHas H-0, Huskue Ty u Tkun, nerydue, MOTyT pacTBOPATHCS
HoJIsIpHast CO:, NHs | B Boze
Metammmueckaa | MeTainueckas Cu, Fe, | IImactuunble, OiecTAImuMe, BBICOKAs TEIIO- U
Al AJIEKTPOIIPOBOTHOCTh

2. DJIeKTPOUTHYECKAS JUCCOLNALUS

o DJIEKTPOJMTBI — BEIIECTBA, PACHaIal0IINECcs B BOJIE HA HOHBIL:

. NaCl — Na*+ CI

. HesekTpouTbl — HE TUCCOIMUPYIOT (caxap, CIHUPT).

o Crenenn Jucconuanyvi 3aBUCUT OT IMPHUPOABI BEIMICCTBA, KOHUCHTpAIUN U TEMIICPATYPHI.
3. MoHHBIE peaknun

[IpoTekaloT MexIy 3J1€KTPOJIUTAMH B PacTBoOpe.

HnayT 1o koHua, eciid oopasyercsi:

-ocajoK (|)

a3 (1)

-cia0bl1ii snexTponuT (Hanpumep, H20)
4. CBA3b CTPOEHHS U PEAKIIMOHHON CIIOCOOHOCTH
MeTanibl (MeTauInYecKas CBA3b) JIETKO OTJAIOT IEKTPOHBI — BOCCTAHOBUTEIH.

CoJiu (MOHHBIE COEIMHEHHS) YYaCTBYIOT B PEaKIMIX OOMEHA M THAPOIH3E.
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H3oasiTopsl (aTOMHBIE/MOJIEKYIISIPHBIE BEIECTBA, HANpPUMEpP, MOJUMEPbI) XUMHUYECKH WHEPTHBI

— YCTOMYMUBHI K PEAKIIHSIM.

IIpakTnyeckasi 4acThb

3ananme 1. Omnpenenure THN XUMHYECKOH

CBOMCTBA BellecTB

CBfA3U, THII KpHCTaHﬂH‘leCKOﬁ peIIIéTKH H

BemecTBo Tun Tun duekTponpoBoaHocTh | PacrBopumocTs B | [Ipumenenue B
cBsi3u | pemér | (TBEépaoe/pacTBop) BOJIE 3JIEKTPOO0OPY10BAHUU
KH
Mean (Cu) - IIpoBogHUKH
IToBapennas Hda DJ1IeKTPOJIMTHI
coub (NaCl)
KBapn Her HN3oasiTopnl
(Si02)
Boaa (H20) - Oxaaxaenue, cpena s
peakuuii
HoausTHIEH Hert HN3ouasaums kadenei

38}13Hlfle 2. Hanuimmre YPAaBHCHUSA JUCCONHUAIMHA CJTCAYIOIIMX IJIEKTPOJIUTOB

1. H>SOs —

2 KOH —

3. AlCLI —

4 Na.COs; —

5 H5PO4+ — (cTynenuato)
Ilpumep:

AlICl; — AP+ 3Cl

3ananue 3. CocTaBbTe MOJIEKYISIPHbIE U COKPALIEHHBIE HOHHBbIE YPABHEHHS PeaKIUi

1.
2.
3.
4.
Oopa3zey:

HuTtpar cepebpa + xiopuna HaTpust

I'uapoxcua 6apust + cepHast KUCIIOTa

Kap60HaT KaJblUd + COJIAHAsA KHUCI0Ta

Cynbdart meau(1l) + ruapoxcua HaTpus

CuS0s+ 2NaOH — Cu(OH):| + Na:S0O.
Cu?*+ 20H  — Cu(OH):|

3ananue 4. O0bsICHUTE ¢ MO3ULMH CTPOEHHS BellecTBA

1.
2.

[Touemy Meab U AJTIOMMHUI UCTIONB3YIOTCA B KAU€CTBE TOKOMPOBOISAIINX KUIT?

[ToueMy cTek/10 U KepaMHKa NPUMEHSIOTCS Kak U30JISTOpbI Ha onopax JIDII?
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3. [ToueMy pacTBOp MOBapeHHOM COJIM NMPOBOJUT YJIEKTPUYECKUN TOK, a YACTas BOJAA —
MIOYTH HE MPOBOJUT?

4. [louemy mosimmMepHasi u30Jsiusl KaleJieil He pa3pyllaeTcss B BOJAE M HE BCTYNAeT B
peaKIuu ¢ KUCIOTaMHU/Ienodamu?

3ananue 5. UnTerpupoBanHas 3aj1a4da

Bo Bpemsi peMoHTa TpaHchopmaropa Bbl OOHAPYXKIIHA OeJiblii HAJET HA MeAHBIX KOHTaKTaX.
[Ipennonoxure, Kakue XHUMHUYECKHE TMPOLIECCHI MOIJIM TMPUBECTH K €ro oOpa3oBaHUIO, €CIU

000pyIOBaHUE IKCILUTYaTHPOBAIOCH BO BlaxkHOU cpene ¢ mpumecsimu CO2 u SOs..

o Hanummre Bo3MOXHbIE YpaBHEHHUSI pEaKIUii.
o VYKa)KuTe TUIIBI CBSI3eH B UCXOAHBIX U 00pa30BaBIIMXCS BELIECTBAX.
o K xakomy THIy OTHOCSITCS 3TU peaKiuu?

IMoacka3ka: BO3BMOKHBI peaKInu:
2Cu + H:0 + CO: + O: — Cuz(OH):CO;s (manaxum — 3e1eHo8amvlli HanNem)
UNU OKUCTIEHUE C NOCAEO0YVIOUUM 2UOPOIUZOM COJLE.

KonTposbHbie BONPOCHI

1. Kak Tun XuMHUYECKO CBS3U BIHMSET HA DJICKTPOIPOBOTHOCTh BEIIECTBA?

2. [Toyemy HOHHBIE COETMHEHUS MPOBOIST TOK TOJIBKO B pacIlIaBe UK pacTBope?

3. Yem oTnnyaeTcs JuccouanuAa KUuCJoT OT JucCcoualiinm OCHOBaHUI1?

4. Kakue BemiecTBa Ha3piBalOT dnekTponutamu? IlpuBenute mnpuMepsl U3 MPaKTUKU
ANEKTPOMOHTEpA.

S. [loueMy BaXHO 3HAaTh CTPOEHHE MaTEpUAIOB IMpPU BBIOOpPE KOMIIOHEHTOB IS
AIEKTPOOOOPYIOBaHUS?

TpeGoBanus k oT4éTy

Otuér AOJIDKCH BKJIHOYaTh:

° Hazpanwue u niens paboTsl

° Kpatkyro TeopeTndeckyro cripaBKy (THIIBI CBSI3H, TUCCOIUAIINS, MOHHBIC PEAKIIHH )
° Pemenns Bcex 3amannii ¢ MOSICHEHUAMH

° OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

° BriBon

BeiBoa (mpumep)

B X01€ npakTHuecKoro 3aHATHS 1 YCTAaHOBUJ YETKYIO CBSI3b MEXKIY CTPOCHHMEM BEIECTBA, THUIIOM
XUMUYECKOH CBSI3U U €r0 MOBEJIEHUEM B XMMUYECKHX peakIusaX. ITO 0OCOOEHHO Ba)KHO Ui Ipodeccuu
JJIEKTPOMOHTEpA: I[OHMMAHME, IIOYEMY MeIb IPOBOAUT TOK, a IOJUMEPbl — HET, IOYEMY COJIHU
BBI3BIBAIOT KOPPO3HIO, & KEPAMUKA YCTOWUYMBA K arpECCUBHBIM CpeJiaM, IT03BOJIIET TPAMOTHO BBIOMPATh U
JKCIIyaTUPOBAaTh MaTepUaybl. 3HAHWS IO IEKTPOJIUTUYECKOW AMCCOLMALMM W HOHHBIM DPEAKLMIM

MOMOTAIOT MPEAOTBPAIIATH aBApUH, CBSA3aHHBIE C XUMHUECKUM pa3pylieHHeM 000py10BaHHUS.
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IIpakTnyeckoe 3ansaTHe Ne6

Jducnunimna: O/].12 Xumus

Ipodeccusi: 13.01.10 DaeKTpOMOHTEpP MO PEMOHTY M OOCITYXHBAHHUIO SJIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 3.1. Kitaccudukanus, HOMEHKIATypa U CTPOCHHE HEOPTAaHNYECKHUX BEIIESCTB

HaumenoBanue paGorbl: Pemienue 3amgay Ha pacu€T MaccoBOM oMU (Macchl) XMMHUYECKOTO
3JIEMEHTa B COCIUHEHNH U MAaCCOBOM JI0JIH BEIIECTBA B CMECH

Hean pa6oTbI:

1. Hayuuthbcsi paccuyuThiBaTh MaCCOBYIO JA0JK0 3JIEMEHTA B XMMHU4YECKOM COeIMHEHHH T10
ero ¢opmyie.

2. OcBOHUTH METONUKY OINpeACNCHUSI MacChl BellleCTBA MJIM 3JIEeMEHTA B 33JJaHHOM MOPLUU
COCIMHECHUS WJIM CMECH.

3. [IpuMeHATh TONY4YEHHBICE HABBIKM JJIS PELICHUS] MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
CBSI3aHHBIX C COCTAaBOM MAaTepUalOB, UCIHOIB3YEMBIX B 3JIEKTPOOOOPYIOBaHHH (CIUIaBBI, H3OJSATOPHI,
ANEKTPOJIUTHI U p.).

TeopeTuyeckas 4acTb

1. MaccoBasi 10J111 3JIeMEHTAa B COeJUHEHUH

MaccoBast 10151 31eMeHTa () — 3TO OTHOIIEHHE MACChl JaHHOTO AJIEMEHTA B BEIIECTBE K 00IIen

MacCeC B€IICCTBA:

n- A, (anemenrTa)

w( aTeneHTa) - 100%
M, (coeanHeHHR )
rac:
. N — YUCJIO aTOMOB 2JIEMEHTA B OopMyIIe,
[ ] A I — OTHOCHTEJIBbHAsI aTOMHAasg Macca JJIEMCHTA,
° M r — oTHocuTenbHas MOJIeKyJIsipHast (POpMyIIbHAsH) Macca COeTUHEHMUS.

2. MaccoBas 0.1 BelllecTBa B CMeCH

m(BemecTsa)
m(cxecH)

w|(BemecTea) . 1009

OTcroa MOKHO HaXOINUTh:

o Maccy BemecTBa: m(B-Ba)=w-m(cmecu)/100%
. Maccy cMecu: m(cmecu)=m(B-Ba)/m-100%

3. [IpakTnyeckoe 3Ha4YeHHE

L4 Onpe):[eneHHe CoACpKaAaHUA MEAU B MTPOBOAAX MK AJIOMMHHUA B CIlJ1aBaXx.
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. Pacuér konuenTpamum 3aekrposuta (Hanpumep, H>SO4 B akkymyssitope).

o OneHka 4YHMCTOTHI TeXHHYECKMX BellecTB (HalpuMep, CoJep)KaHHue IpuMece B
M30JISILUOHHBIX MaTepuaniax).

[IpakTuyeckas 4acThb

3ananue 1. PaccuuraiiTe MaccoBYI0 J10JI10 3JIEMEHTA B COeIUHEHUN

1 Maccoas nons meau (Cu) B okcuae meau(Il) — CuO

2 MaccoBas nons amomunus (Al) B okcuzae amomunus — AlOs

3. Maccoas noins kucaopoaa (O) B cepHoit kucinore — H2SO4

4 Maccoas nons skese3a (Fe) B cynbdare sxene3a(Ill) — Fex(SO4)s

5 Maccoas nons Bogopoaa (H) B ruapokcune natpuss — NaOH

Ilpumep pewrenus (nynkm 1):

M r (CuO)-64+16-80

®(Cu)-64/80 -100%-80%

3aganue 2. Haiigure Maccy 3J1J€MEHTa B 3aJJaHHOM Macce coeJUHEeHUs

. Kaxkas macca meau coaepxurcsa B 160 r CuO?

o CKOJIbKO rpaMMOB AJTIOMHHHUSA MOXKXHO NOIy4uuTh U3 204 1 ALO5?
. Kaxoa macca kucsaopoaa B 98 r cepHoii kucnotsl (H2SO4)?

. Cxomnpko rpamMmoB :keJie3a cogepxutcs B 400 r Fex(SO4)s?

Hoockaska: cnauana nailoume @, 3amem: m(d1emenma)=w M(coeourenusr)

3ananue 3. PacuéT maccoBoii 1011 BeliecTBa B cMecH (pacTBope)

1. B 250 r pactBopa conepxutcst 50 r moBapennoi conu (NaCl). Haiigute MmaccoByro 705110
COJIH.

2. KakoBa macca Bozs! B 300 r 10%-HOro pactBopa yKCyCHON KUCIIOTHI?

3. CKOJIBKO TpaMMOB CEpHOM KHUCIOTHI coepkuTcst B 500 r akKyMyJISTOPHOTO 3JIEKTPOJIUTA

¢ maccoBoit noneit H2SO4 36%?

4, K 100 r 20%-n0r0 pactBopa NaOH no6asunu 50 r Boasl. KakoBa crana maccoBasi 1oJis
menoyn?

Ilpumep (nynkm 4):

boino: m(NaOH)-20%-1002-202

Tlocne pasoasnenus: m noe - 100+50-1502

o nos = 20/150 -100%~13,3%

3ananmue 4. [IpakTHKO-OpHEHTHPOBAHHBIE 3a1a4YH

1. Meanblii nmpoBoa Maccoit 1,6 kr coaepxut 2% npumeceid. KakoBa macca uncrtoil Mmeau B
nposoje?
2. B cBuHDOBOM akkymyJasTope ucrnosb3yercs 40%-HbIi PacTBOpP CEPHOH KHUCIOTHI.

CKOJBKO KUCTIOTHI M 11 MPUTOTOBJIEHHUS 2 KT TAKOTO 3JIEKTPOJIUTA?
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3. [Ipu ananu3e aJIIOMHUHHEBOTO CILIABA YCTAaHOBJIEHO, 4TO B 50 I cruiaBa coaepKutcs 45 r
amomunus. KakoBa maccoBas nonst amoMuHusi? COOTBETCTBYET JIM CIUIAB TEXHUUYECKUM TPEOOBaHHIM
(06b19yHO > 90%)?

4. JI1st maliku MCTIONb3yeTCsl 0JIOBAHHO-CBHHIOBBIM npunoii (II0C-61), cogepxamuit 61%
osioBa. CkoJibko oJioBa cogepxutcs B 200 r Takoro npunos?

KonTposbHbIe BONPOChI

1 Urto noka3bpIBaeT MaccoBas J10Ji AJIEMEHTa B COSTUHEHUU?

2 Kaxk paccuntatbs MaccoByio 010 BEIIECTBA B pacTBOpeE?

3. [ToueMy Ba)kHO 3HaTh MacCOBYIO JI0JIF0 KOMIIOHEHTOB B CIIJIaBaX U AJIEKTPOJIUTAX?

4 Kak u3mensiercst MmaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA MPU JOOABICHUU BOIBI?

5. Kak 3Hanmst mo pacy€ry MaccoBOil JOIM NPUMEHSIOTCS B MNPOoQecCHOHATbHON
NEeSATEeILHOCTH JIEKTPOMOHTEpa?

TpeGoBanus k oT4éTY

OTYET NOKEH CONEPIKATh:

. Hazpanue u nens paboTsl

o Kpartkyto Teoperndeckyto crpaBky ((hopMyIibl, OIpeaeIeHNs)

o Pemenns Bcex 3amau ¢ noiaHbIM oopmiieHHEM (JJaHO, HAWTH, PEIICHHE, OTBET)
. OTBeThI Ha KOHTPOJIbHBIE BOIPOCHI

° BriBon

BeiBoa (mpumep)

B X0€ MPAKTUYCCKOTO 3aHATUA S OCBOUI MCTOAUKY pvaéTa MaccoBOM J0JIM XUMHUYCCKUX
3JIEMEHTOB B COCIMHCHUAX U BEUICCTB B CMECIX. OTH HABBIKH UMEIOT MpsAMOC OTHOIICHUEC K HpO(l)eCCI/II/I
JIEKTPOMOHTEpA: OHU IO3BOJISIIOT  ONPEACIATh COAEPKAHME UUCTOrO0 MeTaula B IPOBOJAX,
KOHLIEHTPALMIO JJIEKTPOJIMTa B  AKKyMYJSTOpaX, COCTaB MpUNOeB M ciuaBoB. lloHumanue
KOJMYECTBEHHOI0 COCTaBa MaTEepUaloB CIIOCOOCTBYET NPABWJIBHOMY BBIOOPY KOMIIOHEHTOB H

o0ecrnedeHnIo HaE&KHOCTH 3JIEKTPOOOOPYA0BaHUS.

IIpakTnyeckoe 3ansaTue Ne7

Jucuunimna: OJ1.12 Xumus

Ipodeccusi: 13.01.10 DaeKTpOMOHTEpP MO PEMOHTY U OOCITYXKHBAHUIO SJEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 3.1. Kinaccudukanus, HOMEHKJIATypa ¥ CTPOCHHE HEOPTAaHUUECKUX BEIIECTB

HanmenoBanue paboTsl: Pemenne mpakTHYeCKuX 3aaHui 10 KiIacCH(HUKANU, HOMEHKIIATYpe H
XUMHUYECKUM (GopMyllaM HEOPraHWYEeCKHMX BEIIECTB pPA3JIMYHBIX KJIAcCOB (Ha3blBaTh U COCTAaBISATH
(hOpMyIIbI XUMUYECKUX BEUIECTB, ONPEALSIISITh MPUHAICKHOCTh K KIIaccy)

ean padoTsr:

26



1. 3akpenuTh 3HAHUSA O KJIACCaX HEOPraHMYeCKHX COeJIMHEHWil: OKCH/bl, OCHOBAaHUS,
KHUCIIOTBI, COJIH.
2. Hayuuthcs ompemensiTh kJace BellecTBa nmo gopmyse U COCTaBISATH (OPMYJibI MO

Ha3BaHMIO (110 cuctemarnueckoil HomeHkaatype MIOITAK u TpuBHanbHBIM HA3BAHUSM).

3. OTtpaboTaTh HaBHIKM HA3bIBAHUSI BelIeCTB C YYETOM BaJICHTHOCTH/CTETICHH OKHCIICHHS
3JIEMEHTOB.
4. [TpuMeHATh TONyYCHHBIE 3HAHWS ISl TOHMMAaHHMS COCTaBa M CBOWCTB MaTepHasoB,

HCIIOJIB3YEMBIX B 3JIEKTPOOOOPYAOBAHUU (M30JISITOPBL, SJEKTPOJIUTHI, KOPPO3UOHHBIEC MPOAYKTHI U JP.).
Teopernueckasi 4acTb

1. OcHOBHBIE KJIACCHI HEOPraHUYECKHUX BEleCTB

Kuaace Oo0mas popmyJia IIpu3Haku IIpuMmmepsl

Oxcuapl OmOn CocrosT H3 2 | Ca0, COz, Fe20s3
JJIEeMEHTOB, OJUH —
KHUCIIOPOJT

OcHoBaHus Me(OH), Merann + | NaOH, Ca(OH),
THIPOKCOTPYIIIBI Al(OH)s

Kucnotsi H.Kucn.ocrarok Bogopon + xucnotssiii | HCL, H2SO4, HsPO4
OCTaTOK

Conu Mem(AH), Metann + xucnotHelil | NaCl, CuSOs, Cas(PO4)2
OCTaTOK

2. Homenkaarypa (mpasuia UIOITAK)

. Oxcuapl: «oKcUI» + Ha3BaHUE dJIEMEHTA (+ CTENeHb OKUCIIEHHUSI, €CIIU ITIEPEMEHHas )
. — FeO — okcuy xkene3a(Il), Fe:Os — oxcun xeneza(Ill)

o OcHoOBaHMSA: «TUAPOKCU» + Ha3BaHHME MeTasula (+ CTENEeHb OKUCICHMS)

o — Cu(OH)2 — ruapoxcua meau(1l)

Kucnorsr:

o beckucnopoansie: «...sogopoaHas» — HCl — xmopoBomopoaHas (cossiHast)
o Kucnoponconep:xamue:

o BBICILIAsl CTENIEHb OKUCIEHUS: «...Hash» — H2SOs4 — cepHas

. HHU3Wad: «..ucras» — HSOs — cepuucras

Coun:

. Ha3BaHne aHMOHA OT KUCIIOTHI:

o «..Hash» — «...at» (cynbdat, HUTpar)

. «..MCTas» — «...HT» (CyIbQUT, HUTPUT)

o — Na>SOs — cynbdat HaTpust, Na:SOs — cynbGUT HaTpus

TpuBuaibHbIC HA3BAHUS (3AIIOMHHUTD):
. H20 — Bona

° NH; — amMmuax
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o NaCl — noBapenHas coJb
° CaCQOs — med, U3BECTHSIK
° NaHCOs — mumeBas coma
IIpakTnyeckasi 4acThb

3ananue 1. Onpenenure kiacc BeuecTsa mo gopmysie

Z

dDopmyaa Kunacc BemecrBa

H5PO4

MgO

KOH

FeCls

CO

AI(OH)s

Na2SO0s4

H-S

O O N| o O | W N

CaCO:s

=
o

N20s

3aganue 2. CoctaBbTe (pOPMYJIbI 110 HA3BAHUIO
Oxkcua amoMUHUS

I'mapoxcun 6apust

CepHas kuciora

Hutpat meau(Il)

Cynbdun xenesa(Ill)

docdar kampius

VYronpHas KUCI0TA

XJtopug aMMOHHUS

© © N o g bk~ DR

Oxkcwun cepri(VI)

[EEN
©

IM'uapokeun nuHka
IToacka3ka:
° Banentnocts Al = III, Ba=1I, SO4 = II, PO4 = 1II, Fe B Fe.Ss =111

3ananmue 3. [laiiTe Ha3BaHUs BelleCTBAM 10 (popMyJiam

Z

dDopmyaa Ha3Banue (110 uonak)

CuO

HNO:;

NasPO.

Bl W N

Fe(OH)
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SO-

K2CO:s

H-COs

Cr203

O O N| o o1

Mg(OH).

10 | AgNOs

3ananue 4. Knaccudpukauusi u npumMeHeHue (MIPaKTHKO-OPUEHTHUPOBAHHOE)

OHpe,I[eJ'II/ITe KJIaCC W HA30BUTE BCIICCTBA, KOTOPBIC MOI'YT BCTPEUYATHCA IIPU OSKCILTyaTalluu

AIEKTPOOOOPYIOBAHUS:

Curyauus DopmyJia Kuace Ha3zanue | Pojb B 2J1eKTP0000pPY10BaHUH
DIEeKTPOIUT B | H2SO4
aAKKyMYJISITOpe

benbrit Hanér  Ha | Cu2(OH)2CO:s
KOHTaKTax

(Koppo3wus)

N30ns1moHHbIH AlLOs
MaTepuan

I'as mpu mneperpese | HCI
IIBX-uzonsuuu

Ocamox B cucreme | CaCOs

OXJIAXKJICHUA

3aganue 5. «Haiigu ommoKy»

HcnpaBbTe OMMOKY B Ha3BAHUAX WIH (HopMyIax:

Okcup xeiaeza — FeO

Cyabsgar amomunus — AlSOq

A3zoTHas kucaora — HNO:

1
2
3. I'mapoxkcun narpus — NaOH:
4
5

®ochar marauss — MgPOq

Obvacnume, nouemy 3mo owudKa, u 3anuuiume 6epPHulil 6apuanm.

KoHnTpoJbHbIE BONIPOCHI

1. [To xakuM mpU3HaKaM pa3nUYaOT OKCUAbI, OCHOBAHUS, KUCIOTHI U COJIU?

2. Kaxk onpenenuts cTeneHb OKUCIEHUSI METaJula B COJIU WM OKcuae?

3. [ToueMy BaXXHO TPAaBUIBHO HAa3bIBATh XWUMHUYECKHME BEHIECTBA B TEXHUYECKOUN
JTOKYMEHTaluu?

4, Kakue kmaccel HEOpraHMYECKHUX BEIIECTB Yallle BCETO BCTPEUAIOTCS B aKKyMYJATOpax U

CUCTEMAX OXJIAXKICHUS?
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S. Kak 3Hanme kimaccu(uKanuy MOMOTaeT 3JIEKTPOMOHTEPY NMPH YCTPAHEHUH MOCIEICTBHIM
aBapuii (yTeuka KUCIOThI, KOPPO3Us U T.I1.)?
TpeOoBaHMs K OTYETY

OT4éT NOKEH COEPIKATh:

° HazBanue u nienps paboTsl

° Kpatkyro TeopeTndeckyto cripaBKy (KJIacChl BEIIECTB, IPaBUIa HOMEHKIIATYPHI)
° Pemenns Bcex 3amaHuii ¢ NOSACHCHUSIMH

° OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI

° BriBon

BoiBoa (mpumep)

B Xxome mnpakThueckoro 3aHATHS S 3aKpemusl YMEHHs KIacCU(pUIUPOBATh HEOpraHUYECKHe
BEUICCTBA, COCTABJIATh UX (1)OpMy.HI)I 110 Ha3BaHUSIM U JaBaTb CUCTEMATHMYCCKUEC HA3BaHUA I10 q)OpMYJIaM.
DTH HaBBIKU HGO6XOIII/IMI)I QJICKTPOMOHTCPY A HPaBUIIBHOI'O 06pa1ueHI/m C XUMHWYCCKUMHU
MaTepuagamMH: OT PacliO3HABAHUS AJIEKTPOIIUTA B AKKYMYJISITOPE 10 TOHUMAaHUS TPUPOJIbI KOPPOZHOHHBIX
OTJIOKEHUH Ha KOHTaKTax. 3HAHUE XMMUYECKOM HOMEHKJIATYyphl 00ecreuynBaeT 6€30MacHOCTh U TOYHOCTh

B IPO(ECCUOHATILHOMN 1A TEILHOCTH.

IIpakTu4yeckoe 3ansiTue Ne8

Tema: CocraBneHue ypaBHEHHH XUMHUYECKHMX PEAaKIMA C y4aCTHEM IPOCTBIX M CIIOXKHBIX
HEOPraHUYECKUX BEILECTB

Henn:

1. OTtpaboTaTh HABBIKU COCTABJICHUSI YPaBHEHHUM pEaKIUil, XapaKTepU3YIOUIUX XUMUYECKUE
CBOWCTBAa OKCHJOB (OCHOBHBIX, KHCIIOTHBIX, aM(OTEpHBIX), KHCJIOT, OCHOBAaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH.

2. Y CTaHOBUTH F€HETUYECKYIO CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

3. [IpumensTh 3HaHMS [UIsI MOHUMAaHHS TOBEJCHHUS MaTepHalioB B 3JIEKTPOOOOPYAOBaHUU
(xoppo3usi, B3aMMOAEHCTBHIE C KUCIOTaMU/IIEeI0YaMu U JIp.).

Teopernueckasi cnpaBka (KpaTko):

o OcHoBHBIE OKCH/BI (METAUIOB) PEATUPYIOT C KMUCIOTaMU — COJIb + BOJA.

o KucnorHbie okcuabl (HEMETaIOB) pearupyoT cO IieIo4yaMu — cojlb + BoJa.

. AM¢otepHbie okcuabl/ruapokcuanl (Al, Zn, Cr) pearupylorT M C KUCIOTaMH, U CO
LIEJI0YaMHU.

. Kucnorsl pearupytor ¢ meramiamu (no H), ocHOBaHMSIMH, OCHOBHBIMH OKCHAAMH,
COJISIMHU.

. Ilesoun pearupyroT ¢ KHCIOTaMH, KUCIIOTHBIMA OKCHJIaMH, COJISIMHU (0CaIOK/Ta3).

IIpakTH4yeckne 3a1aHuA:
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3aganue 1. CocTaBbTe ypaBHeHHUsI peaKIMii:
A. Oxkcuapr:
1. CaO + H.O —
2 SOs; + NaOH —
3 AlLOs + HCl —
4 Al20s + NaOH (cruiaBiienue) —
b. I'mapoxkcuabi:
3) Zn(OH)2 + H.SO4 —
6. Zn(OH): + KOH —
B. Kucj10TbI M OCHOBaHHSA:
7 HCl + Fe —
8 H>SO4 + Cu(OH). —
9 HNO:; + CaCO; —
I'. Comm:
10.  CuSOs4+ NaOH —
11. AgNOs+NaCl —
12. Na.COs; + HCl —
Ykaorcume mun xadxcooti peakyuu u npusnaxu e€ npomexanus (0cadox, 2as, 600a,).
3aganue 2. 'eHeTn4eckas cBA3b
CocraBbTe 1IETI0UKY TPEBPALLEHU 17151 AJIIOMUHMSA:
Al — Al:Os — AICl; — Al(OH); — Na[Al(OH)4]
Harnumure ypaBHEHHs BCEX peaKkLU.
3aganue 3. [IpakTHKO-0OpHEHTHPOBAaHHOE
[Touemy ajroMuHHeBasi Tapa He MOAXOAUT AJIsl XpaHeHHs mienodeii? Hanumure ypaBHeHue
peaxkuuu.
[Touemy MeaHbIE MPOBO/A He PearupyloT ¢ pa30aBJeHHON CePHOIl KUCJI0TO, a IMHKOBBIE —
pearupyror?

KoHTpoJibHbIE BONIPOCHI:

1. Yem aMpoTepHble THAPOKCUIBI OTIUYAIOTCS OT OCHOBHBIX?

2 [Touemy CO:2 Ha3BIBAIOT «KUCIBIM» OKCHJIOM?

3 Kaxue meTasuibl BBITECHAIOT BOAOPO U3 KucioT? Ilouemy Menp He BHITECHSET?

4. Kak pacno3nats kapOoHaT-MOH B cOU?

5 Kak 3naHus 0 cBOIiCTBaX OKCHAOB MOMOTAlOT MPHU BBIOOpE U3ONISAIIMOHHBIX MaTepuanoB?

IIpakTnyeckoe 3ansaTHe Ne9
Tema: PemeHnue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA U

IMMOJIYUYCHNEC HCOPraHNYCCKUX BEIICCTB
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Henan:

HayuuTbhcsi OOBSICHSATH U NMPOTHO3UPOBATH CBOWCTBA HEOPraHMYECKHX BEIIECTB HAa OCHOBE HUX
cTpoenus u nonoxenus B [1C.

OtpaboTath criocoObl MOJYYCHUS BaXXHEHIITUX HEOPTAHUUECKUX COSIUHEHUM.

[TpuMeHSTHh 3HAHUS Ui peIieHus] MpopecCHOHATBHBIX 3a7a4 (BRIOOp MaTepualioB, yCTpaHEHHE
aBapuii, paboTa C JIEKTPOJIUTAMH ).

3ananusa:

3ananmue 1. [lonyyeHue BemecTs

Hanummure 3 cnoco6a nmosy4eHusi CaeayoOUMX BELIECTB!

a) CuSO4

6) NaOH

B) CO:2

[Tpumep mnst CuSOs:

1. CuO + H:2504s — CuSO+ + H:0

2. Cu(OH): + H:SO+ — CuSO. + 2H-0

3. Cu + 2H>8O04(kony.) — CuSO+ + SO: + 2H:0

3ananue 2. CpaBHUTEJbHbIA aHAIN3

CpaBHHUTE XUMHUYECKHE CBOICTBA!

. NaOH u AI(OH);

L4 H:SO: n H;PO4

. CaO u SiO:

OObsicHUTE PA3IUYUS C TO3ULIUN CTPOSHUS U TPUPO/IbI JIEMEHTOB.

3aganue 3. [IpogeccuoHaIbHBIC CHTYAIUH

1. B akkymynsTope ypoBEHb SJEKTPOJMTA CHU3WICA. MOXKHO JIM J0JMBaTh BOJY WIH
kucnoty? [louemy?

2. [Ipn xopotkoMm 3ambikanuum 3aropenach IIBX-uzonsiumsi. Kakue BpenHble rassl MOTYT
BbIJIeNUThCS? Hanmummre ypaBHeHuHe.

3. Ha MeqHBIX KOHTaKTaX HOSABUIICS 3€JIEHBIH HAJET. UTO 51O 3a BemrecTBo? Kak ero MoxHO
YIQINTH (peaKius ¢ KUCIOTO)?

3ananue 4. «XumMus B ObITY M HA IPOU3BOACTBE»

CooTHecuTe BEMECTBO U €70 IPUMEHEHUE:!

. NaHCOs — ormerymmrenu

. Ca(OH): — HeiTpanu3anus KUCIbIX TOYB
o ALO; — abpa3us, uzonaTop
o H2SO4 — 351eKTpONINUT B aKKyMYJITOpax

KoHTposbHbIE BOIPOCHI:
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Kakue ciocoOb! mosTy4eHus cosied Bbl 3HaeTe?

[Touemy ruapoKCHl AIFOMUHUS HE PACTBOPSIETCS B BOJIE, HO PACTBOPSAETCS B LSO
Kak onpenenuts, SBISETCS U OKCUJ OCHOBHBIM MJIM KUCJIOTHBIM?
IToueMy cepHast KUCIIOTa UCIONB3YETCS B AKKyMYJISITOpax, a HE COJIsiHas?

Kakue MepsI pejocTOPOKHOCTH HY>KHO COOIIOIATh P paboTe ¢ €AKUMU IIeTouamMu?

IIpakTuyeckoe 3ansitue NelQ

Tema: MccnenoBanue (GpU3MUECKUX M XMMUYECKUX CBOWCTB METAJUIOB M HeMeTaioB. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O paCliO3HaBaHWUIO U MTOJIYUCHHUIO COGI[I/IHCHI/Iﬁ

Ilpumeuanue: Ilockonvky 6 Koleddce modcem He Oblmb 1aOOpamopuu, 3a0aHusi HOCAM

MblCJZ@HHO-QKCI’lepMMeHma]ZbellZ UIU onucamesbHulll xapakmep.

Henan:

1. CpaBHHTH (pU3NUECKHE M XUMUYECKHIE CBOMCTBA METAJNIOB U HEMETAJIIOB.

2. Hayuutbes pacrno3HaBaTh MOHBI METAJIOB M HEMETAJUIOB B PAacTBOpax IO XapaKTEPHBIM
peaKIMsIM.

3. [IpumeHsTh 3HaHUS ISl TUarHOCTUKY HEUCIPAaBHOCTEN (KOpPpO3us, 3arpsA3HEHUS, YTEUKN).

TeopeaneCKaﬂ ClipaBKa:

° MeTtajibl: 0J1€CK, TUIACTHYHOCTD, JIEKTPOIIPOBOIHOCTH, BOCCTAHOBUTEIILHBIE CBONCTBA.
° HemeTaibl: XpynkocTh, HU3Kasi IPOBOUMOCTb, OKHCIIUTEIbHBIE CBOWCTBA.

° KauyecTBeHHBIC peakum:

° Fe?" + NaOH — 3enéHbIi ocagok

. Fe** + NaOH — Oyppsrit ocaziok

o ClI” + AgNOs — 6emnslii ocagok (AgCl)

. SO+* + BaCl. — Gensrit ocagok (BaSO4)

IIpakTHyeckue 3agaHus:
3aganue 1. CpaBHeHue CBOICTB

3anonHUTe TAOIUILY:

CpoiicTBO

MeTtasasl (Cu, Fe)

Hemeramisl (S,C)

DJIEKTPONPOBOJHOCTH

Bsaunmogeticteue ¢ O:

B3aumopeiicTBue ¢ KucioTamu

CreneHp OKUCIICHUS B COCINMHCHUAX

3ananue 2. Pacno3HaBanue BemecTB (MbICJIEHHbIH IKCIIEPUMEHT)

B Tpéx nmponyMepoBaHHBIX TPOOUPKAX HAXOAATCS PACTBOPBI:

. Xnopux Hatpus (NaCl)
. Cyasdat meau(Il) (CuSOs)

° Hurpar xkeae3a(Ill) (Fe(NOs)s)
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ITpennoxute nnaH pacno3HaBaHusi ¢ nomoulpto pactBopa NaOH m AgNOs. Hanumwre
YPaBHEHMS PEaKLUN M YKa)KUTE MPU3HAKH.

3ananmue 3. [losryyenue u cBoiicTBa

1. [TonyuyuTe BOZOPOA peakiuen [UHKA ¢ COJIIHON KucinoTol. Hanuimmre ypaBHenue.
2. [TonyuuTe yraekuc/bli ra3 u3 Meja U KUCIOThL. Y PaBHEHUE.
3. Kak nokasats, yro raz — CO.? (peakuus ¢ Ca(OH):)

3ananue 4. [IpodeccuonanbHbie 32124

1. Ha yuactke JIDII oOHapyxeHa pakaBUYMHA HA CTAJBHBIX onopax. Hanummre ypaBHeHUs
KOppPO3UH XKellesa.

2. [Ipu pemonTe GatapeitHOro oTceka Bbl IOYYBCTBOBANU pe3kuii 3amax — 31o NHs. Kakoe
BEIIECTBO MOTJIO €ro BBIICTUTH? (PEaKIus COJIM aMMOHHUS CO MIETOYBIO)

3. [Touemy ajilOMMHHEBbIE POBOJA HE PKABEIOT TAK, KaK CTaJbHbIE?

KoHTpo/bHBIE BONIPOCHI:

1 [Touemy Menb UCTIONB3YETCS B IPOBOJIAX, a cepa — HET?

2 Kakue Meramibl naccuBUpYyrOTCA B KOHIIEHTpUpoBaHHOH HNOs?

3. Kaxk pacno3nats cynbdar-uon B pactBope?

4 [Touemy Bo0po1 COOMpPAOT METOAOM BBITECHEHHUS BOJBI WIIK BBEPX THOM?

5 Kaxue Mepsl 3a1UThl OT KOPPO3UU IPUMEHSIOTCS B 3JIEKTPOYCTaHOBKAX?

OO0mme TpeOOBaHNSI KO BCEM OTUYETAM:

. Ha3zBanue u niens paboTsl

. Kparkas Teopus

. Pemenns 3aganuii ¢ ypaBHEHUAMU U ITOSCHEHUSIMHU
o OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

. BeiBoj (cBsI3b ¢ podeccueii)

IIpakTuyeckoe 3ansaTue Nell

Juecounimna: OJ1.12 Xumus

IIpodeccusi: 13.01.10 DnekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYHAOBAHUS
(o oTpacisam)

Tema: 3.3. [Ipou3BOACTBO HEOPraHUYECKUX BEIIECTB. 3JHAUEHHWE U NPUMEHEHHE B OBITY M Ha
IIPOU3BOJICTBE

HaumenoBanue padorpl: PemieHne NpakTUKO-OPUEHTHUPOBAaHHBIX  3aJaHUNl O  poJin
HEOPraHMYECKONM XUMHHM B pa3BUTUMU MEIWLUHBI, CO3/IJaHUU HOBBIX MaTEpHAJIOB, aJbTEPHATUBHBIX
VCTOYHHUKOB SHEPTUU U PELIEHUU MPOOIEM IKOJOTHUECKOM, IHEPreTHUECKON 1 MUIIEBON 0€301aCHOCTH

ean padoTsr:

1. Pacummputs npencrasiieHys O 3HaYEHUM HEOPTAHUYECKOW XMMHUH B COBPEMEHHOM MUPE.
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2. IToka3aTh B3aMMOCBS3b MCKAY IMPOU3BOACTBOM HCOPraHMYCCKUX BCHICCTB W PCHICHUCM

I00ANBHBIX TTPOOJIEM (FHEPIETHKA, YKOJIOTHs, 0€30TaCHOCTD ).

3. C(l)OpMHpOBaTI) YMCHHUE IMPUMCHATH XHUMHYCCKUC 3HAHUA [JI1 aHallnu3a TCXHOHOFHﬁ,

HCIOJIb3YEMBIX B SHEPreTHKE, CTPOUTENILCTBE, MEIUILIMHE U OXpaHE OKPYKAIOLIEH cpelbl — ¢ y4ETOM

npo¢eCCHOHATLHON HANPAaBIEHHOCTH (3JIEKTPOMOHTAXK, 00CITyKUBaHHE 000PYIOBAHUA).

TeopeTuyeckasi 4acThb (KpaTKo)

HCOpFaHI/I‘IeCKaH XUMUS — OCHOBA MHOT'MX 0Tpacneﬁ IMPOMBIINIJICHHOCTH:

ObaacTb IMpumepsbl Poanb
HEOTPAaHUYEHHBIX BelleCTB
DHepreTuka Ho, Li, Si, Pb, H.SO4 TonnuBHbIE 9JIEMEHTEI,
aKKYMYIIITOPBI, COJIHEYHBIEC OaTapen
Menguuuna NaCl, CaCOs, AgNOs, | duspactBop, aHTaLlMIBI,
BaSOa4 AQHTUCETNITUKY, PEHTTCHOKOHTPACTHBIC
CpeJicTBa
CTpouTenbCTBO CaO, Ca(OH)., CaCOs, | llemenT, OeToH, KepaMHKa, CTEKIO,
AlL:Os, Si0: OTHEYITOPHI
OKOoJIOTUsd Ca(OH)z, Na2COs, | Heittpann3zanusi KUCIOTHBIX JTOXKIEH,

akTUBUpOBaHHBINA yroiyb (C),
Ti02

OYHUCTKA BOJIBI, (poTOKATAIIN3

[TuieBast pOMBINIIIIEHHOCTh NaCl, NaHCOs, CaCOs Koncepsanrsl, Pa3phIXJIUTENH,
n00aBKU

AKTyalIbHble HATIPABJICHUS

. Bopopoaunas suepreruka: 2H: + O2 — 2H>0 + sHeprus (4ncroe TOIIHUBO)

. JInTnii-uonnpie akkymyJasatopbi: LiCoO., rpadput — ocHOBa il 3J€eKTpoMoOUseil u
WBIIT

o ®oToBOIbTANKA: KpeMHHIA (S1), IEPOBCKUTHI — MPeoOpa3oBaHuE COTHEUHOMN SHEPTUU

o YaasauBanune CO:: ucnons3oBanne CaO — CaCOs

IIpakTH4yeckas 4yacThb

3aganue 1. «XuMusi B JHEPreTuKe»

OTBeThTE HA BOITPOCHI U IPUBCANUTC YPaBHCHHS, I'IC YMECTHO!

1. Kakue

HCOPraHuIE€CKUue

BelIeCTBa

akkymyJasitopax? Hanumumre ypaBHEHHE pa3psAIKu.

WCTIONB3YIOTCI B

CBUHIIOBO-KHUCJIBIX

2. IloueMy JMTHH TIpUMEHSETCS B COBPEMEHHBIX akkKymyisTtopax? KakoBel ero
npeuMyIecTsa’?

3. Kak kpemnuii (Si) ucronp3yercs B comHedHbIX OaTapesx? K kakoMmy Kiaccy BemecTB OH
OTHOCHUTCS?

4. B uém cyTs BogopoaHoi 3HepreTrukn? [louemy €€ cunTaroT 3K0JOTHYHON?

Ypasnenue pazpaoku akkymynamopa:

Pb + PbO: + 2H-SO+ — 2PbSO+ + 2H:0

3aganue 2. «XuMHS B CTPOUTEIbCTBE U OBITY»
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3anonHUTE TAOIUILY:

BemecTBo Dopmyia IIpumenenue Kaacce coenunenuii
W3BecTh HeraméHnas [Ipon3BoaCTBO 1IEMEHTA
Men Hanonnurens, CTPOUTEIIBbHBIN
MaTepual
IToBapeHHas coub Koncepsanr, I1X/]
[Tumesas cona Pazpeixnmrens Tecta
OKcuJ aTrOMUHUS AOpa3uB, U30JIATOD

3aganue 3. «XUMHUSA B MeIHIIMHE U DKOJOTHN»

1. [Touemy xsopua narpusi (NaCl) ucnonp3yercs il TPUTOTOBICHUS (PU3NOIOTHIECKOTO
pactBopa? KakoBa ero KoHIeHTpaius?

2. [Touemy cyasgar 6apus (BaSQ.) Gesomacen mist pentreHorpaduu XKT, xors noHb
Ba* Tokcu4HbI?

3. Kakx ruapoxkcua kaabous Ca(OH): momoraer OOpOThCS C KHCJOTHBIMH JOMKIAMH?
Hanmmnre ypaBHeHHE HEUTpAIN3aLUU CEPHON KUCIIOTBI.

4. Kak pmoxkcena Turana (TiO:z) ucnons3yercs B skojorun? (QoTokaraqauTUYecKass OUUCTKa
BO3/lyXa)

3ananue 4. «Pemenue riodajabHbIX MPOOJIEM)

OO6cynuTe B mapax / 3alumInTe MUCbMEHHO:

IIpo6aema Poub Heoprannyeckoii xumuun | Ilpumeps! pemennii

9HepFeTI/I‘leCKaH 0e30IMacHOCTh

Oxkonornueckasa 0€30MacHOCTh

IIumesas 0e30MmacHOCTh

Ilpumep:

IOxonoeuueckas b6ezonacHocmv — ucnoavzoganue xkarvyumos (CaCQOs) Ons ymsaeueHus 600bl u
CHUICEHUsL KOppO3UU mpyo.

3aganue S. [IpodeccuonanbHas 3a5a4a 1JIs1 3JIEKTPOMOHTEPA

Bel  oOchayxuBaeTe pe3epBHYI0 CHCTEMY JJIeKTPONUTAHUST Ha 0a3e JHUTUN-MOHHBIX
aKKyMYJISTOPOB.

Kakue Heopranuveckue coeTHHEHUsl COJCPKATCS B TAKUX aKKyMyJsiTopax?

[ToueMy UX HeNb3sl YTHIM3UPOBATH KaK OOBIYHBIN MycOp?

Kakue mepbl 6e30nacHOCTH HEO00X0AUMO COOTIOIaTh MPH 3aMEHE JIEMEHTOB?

Iloockaska:

Kamoo — LiCoO: umu LiFePOs anoo — cpagum (C), anekmporum — coau aumus 8
Op2aHu4ecKkom pacmeopumeie.

Jlumuii u KobanbLm — MOKCUUHbIE U BOCHIAMEHAIOWUECS NPU KOHMAKMe ¢ 80001I.

KonTposbHbIe BONPOCHI

1. Kakue Heopranuueckue BeIeCTBa JIeKaT B OCHOBE COBPEMEHHBIX HCTOUHUKOB SHEPTUU?

2. IToueMy OKcHIBI METAIIIOB IIUPOKO UCHOJIB3YIOTCS B CTPOUTENBCTBE?
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3. Kak Heopranndeckas XuMHsl TIOMOTAET PelIaTh MpodieMy 3arpsi3HEHUs BOJIBI?

4, [Toyemy BaykHO MTPaBUIILHO YTUIIU3HPOBATH OTPAOOTaHHBIC AKKYMYJISTOPHI?

5. Kak 3HaH#s MO HEOPraHWYECKOW XMMHUHU TTOMOTAIOT AJIEKTPOMOHTEPY B pab0Te ¢ HOBBIMH
TEXHOJOTHSAMHU (cosHeuHble manenu, MBI, anextpomobumnm)?

TpeGoBanus k oT4éTY

OTY€T NOKEH CONEPIKATh:

o HaszBanue u niens paboTh

o Kpatkyto TeopeTnueckyto cupaBKy (posib HEOpraHU4eCKOH XMMHHU B KIIFOUEBBIX OTPACIIsX)
. OTBeTHI HA BCE 3a/IaHUS C TIOSICHCHUSIMH U ypaBHEHUSIMU (Te TpeOyeTcs)

o OTBeTHI HA KOHTPOJIbHBIE BOITPOCHI

o BbiBoa, B KOTOPOM OTpaXkeHa CBSI3b TEMBI C MPOQECCHE INEKTPOMOHTEpa

BeiBoa (mpumep)

B xoze npakTHuecKoro 3aHATHS 51 yOCIHIICS, YTO HEOPTaHMYECKasi XUMUS HTPACT KITFOUEBYIO POJIb
B PELICHUM COBPEMEHHBIX TEXHUYECKUX, KOJOTMYECKUX U DHEPreTUYECKHUX 3a7ad. 3HAHUE CBOMCTB H
NPUMEHEHHUsT HEOpraHWYEeCKMX BELIECTB IOMOraeT MHE, Kak Oyayliemy 3JeKTPOMOHTEpY, IMpPaBUIbHO
oOpamateCsi C aKKyMyJIATOpaMH, IOHMMAaTh TPUHIMII PAaOOTHI COJIHEYHBIX TIaHENEW, BBIOMPATH
0e30macHple MaTepualbl M YYaCTBOBATh B BHEAPCHHM «3€NEHBIX» TEXHOJOTHH. DTO paciupsieT
npodeccuoHaNbHBIM  KPYro3op M  TOBBIIIAET OTBETCTBEHHOCTh 3a 3KOJOTMYECKH TI'PaMOTHOE

o0ciry>)kuBaHie 000py10BaHHUS.

IpakTHyeckoe 3ansaTue Nel2

Jucuummmna: O1.12 Xumus

IIpodeccusi: 13.01.10 DrekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYAOBAHUS
(o otpacinsam)

Tema: 3.3. [Ipou3Bo/ACTBO HEOPraHUYECKUX BEIIECTB. 3JHAUEHHWE U NPUMEHEHHE B OBITY M Ha
MIPOU3BOJICTBE

HaumenoBanue pa6orbi: CBoIiCTBa HEOPraHUYECKHUX BEILIECTB

ean padorsi:

O0600mMUTh U CUCTEMATU3UPOBATH 3HAHUSA O (PU3NYECKUX U XMMHUECKHUX CBOMCTBAX BaKHEWUIIUX
HEOpPraHMYECKHUX BEIIeCTB (OKCHUIOB, KHUCIOT, OCHOBAHHM, COJIEH, MPOCTHIX BEIIECTB — METAJJIOB U
HEMETAJJIOB).

Y CTaHOBUTH CBSI3b MEXYy CTPOEHUEM, CBONCTBAMHU U IPUMEHEHUEM HEOPraHMYECKUX BEILECTB B
OBbITY, IPOMBIIIIIEHHOCTH U SHEPTreTUKE.

[TpuMeHuThs 3HaHMS [ pPELIEHHA INPAKTUKO-OPUEHTHPOBAHHBIX 3ajady, CBSA3aHHBIX C
SKCIUTyaTaei u 00CIyKUBAaHUEM IIEKTPOOOOPYAOBAHHUSL.

Teopernueckasi 4acTb (KpPaTKo)
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CBoiicTBa HEOPraHMYECKUX BEIIECTB

OIIPEACIIAIOTCA HUX CTPOCHHUEM M THIIOM XHMMHYeCKOi

CBSI3HU:
Kuaacc BemecTn Tun cBsA3u/ cTpoeHue Tunununbie Tunuynslie XUMHYeCKHe
(pusuveckue CBOMCTBA
CBOliCTBa
Meraibl Meraunueckas CBsi3b biieck, mmactuyHOCTh, | BoccTaHOBUTENM; pearupyroT ¢
(Cu, Al, Fe) BBICOKAS KHCJIOTaAMH, KUCIIOPOIOM, BOJOH
AJIEKTPONPOBOJIHOCTD
Hewmeramibl KoBanenTtHas Huskas Okucnureny; 00pazyroT
S, C, 02 (MonekynsipHasi/aToMHast ) MIPOBOJIUMOCTb, KHCJIOTHBIE OKCHJIbI
XPYIKOCTb
Oxcuppl Wonnas / koBajeHTHas TBépupie  BemecTBa | OCHOBHBIE — € KHCJIOTaMu;
(xpome CO2, SOz) KHCIIOTHBIE — CO LIEeJI0YaMH;
amM(OTEpHBIE — C TEM U APYTHUM
Kucnotst [Tonapuas koBajeHtHas — | PactBopumbl B Bojxe, | Pearupyror c MeTaJlJIaMH,
(H2S0s4, HCI) HOHEI B BOJIE KHUCJIBII BKYC, €JIKUE OCHOBAHUSIMH, COJISIMH,
OKCHJIaMU
OcHoBaHus HNonnas TBépasle, Pearupyror c KHUCJI0TaMU,
(NaOH, Ca(OH).) TUTPOCKOIIUYHBIE, KHCJIOTHBIMH OKCHIaMH, COJISIMU
eKue
Conu Nonnas Kpucrannuueckue, Peakuyu  oOmeHa, TUAPOIU3,

(NaCl, CuSO.)

BbICOKas Tp

TCPMHUYCCKOC PA3TIOKCHUC

Basicno ona npogheccuu:

. Meow (Cu) — 8bicoxas npo8oouUMocmy, yCMou4usa K KOpposuu — nposood.
. Amomunuii (Al) — néexuti, no nokpwieaemcs Al:0s — 3awyuma om oKucieHus.
. Cepnas kucnoma (H2S04) — anekmponum 6 akkymyisamopax.

o Kpemnuii (Si) — nonynpoeoonux — conneunsie bamapeu, MUKpOCxXembi.

HpaKTI/I‘IeCKaﬂ 4acTb

3aganue 1. «CBoiicTBa — NpuUMeHeHHe»

3aroaHuTe Ta6J'II/II_[y, YKa3aB CBOﬁCTBa, JIeKalu1e B OCHOBC IPUMEHEHU

BemecrBo dopmy.ia CaoiicTBa Ilpumenenne B ObITY WM
(pusnueckue/ NPOU3BOACTBE
XUMHUYECKHE)
Menp Cu ITpoBos1a, 0OMOTKM JBUTATENIEH
Okcuj amoMUHUS ALOs W3onstopsl, abpa3uBbl
CepHas Kucnora H>S0O. DJIEKTPOJIMT B AKKYMYJISITOPax
Kpemunit Si Conneunble MIaHEIIH,
MOJIYTIPOBOJTHUKH
lNaménas u3BecTs Ca(OH): Heiirpanmu3zanus KHUCJIOT,
CTPOHUTENLCTBO
XJtopu1 HaTpus NaCl ®uspactsop, [IX]I, anTHUro101€ 1

3aganue 2. XuMH4ecKHe CBOMCTBA — yPaBHEHHUS peaKuuii

CocTaBbTe YpaBHEHUS PEAKIIHM, XapaKTEPU3YIOIINE CBOMCTBA!

1. B3auMopaeiicTBue MeTa/LJ1a ¢ KHCJIOPOOM:
Al+ 02—
2. B3aumoaeiicTBHe OCHOBHOIO OKCH/IA ¢ KHCJIOTOM:
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CaO + HCI —

3. B3aumoaeiicTBre KHCJIOTHOIO OKCHIA CO IET0YLIO:
CO2+ NaOH —

4. B3aumoneiicrBue aM(poTEePHOro ruAPOKCHAA CO IEI0YBIO:
Al(OH)s + NaOH —

5. Peakuus cojim ¢ KHCJI0TOI (BblAeJIeHHE ra3a):

Na2COs + H2.SO4 —

6. Koppo3us xene3a (ynpouéHnHo):

Fe + O+ H.0 —

Ykasricume mun kaxcooii peakyuu u npusnaku eé npomekanus.
3amanmne 3. Pacmo3HaBaHue BellecTB 110 CBOHCTBAM

Bawm BblgaHbl Tpy IPOHYMEpPOBaHHBIE OOPA3IIbL:

. ITopomoxk yépHoro nBera
. Beblii KpucTANIMYECKHI TOPOLIOK, PACTBOPUMBIN B BOj1€e
o Cepble OsecTsilye rpaHyJabl

[Ipeanonosxwute, kakue 3To BemecTBa u3 crucka: CuO, NaCl, Al.

OO6ocHyiiTe BEIOOD, OMHpasch Ha (pU3MYECKHE U XUMUYECKHe CBOICTBA.

Ilpumep:

Cepvie brecmsawue epanynvl — anoOMUnULl (Memaii, Xapakmepuuiii 61eck, nAacmui4HOCmb).

3aganue 4. [IpakTHKO-0pHMEHTHPOBAHHbIC CHTYAlHH

1. ITouemy Heab3sl HCHOJIB30BATH CTAJIbHbIE (Kejde3Hble) €MKOCTH /I XpPaHEHHUS
pa30aBJiieHHON cepHOM Kuca0ThI? Hanuimmre ypaBHeHNE peakIiH.

2. ITouemy amoMuHHeBasi NOCyJa He pa3pyliaercd B BoOAe, XOTH AJIOMHHMA —
AKTHUBHBIN MeTa/LI?

3. IIpu yreuke 3/IeKTPOIUTA M3 AKKYMYJATOPA HA MOJ NONAJaa cepHas kuciaora. Yem
MO’KHO e¢ HeliTpaiau3oBaTh? Hanumure ypaBHEeHHeE.

4. IToyemy KpeMHMIi, 2 He Me/lb, MCIIOJIB3YeTCH B COJTHEYHBbIX OaTapesx? Kakoe cBONCTBO
KPEMHUS 3[1€Ch BaXKHO?

3aganue 5. «OnacHble cBOCTBA — Mepbl NPEAOCTOPOKHOCTH

3anosHuTe TaOIHILY:

BemecrBo OmnacHble cBOMiCTBA Mepbl nperocTOPOKHOCTH NPH
padore
NaOH (enxuit HaTp) Enkoe, BbI3bIBA€T 0KOTH
H2SO4 (xoH11.) OOyrnuBaeT OpraHuKy, TOKCHYEH
nap
Ammuak (NHs) Pe3kuil 3anax, pasgpaxaer AbIX.
yTH
ITeute Al Bocnnamensiercs B Bo3ayxe
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KonTpoJsbHbIe BOpoChI

1. Kakue ¢Qusnueckre CcBOHCTBa [elalOT MeAb M aJIOMUHUN MOAXOASIIUMHU IS
31EKTPONPOBOAKN?

2. IToueMy okcuj aJIFOMMHMS XUMUYECKH HHEPTEH, XOTS aJIFOMMHUNA — aKTUBHBIN MeTaL1?

3. Kakme xummuueckue CBOMCTBa KHUCIOT JIeXaT B OCHOBE UX IPUMEHEHUS B
MIPOMBILIIEHHOCTH?

4, [Touemy conu HekoTOpbIX MeTalIoB (Hanpumep, CuSO4) TOKCUYHBI?

S. Kak 3HaHMe CBOWCTB HEOPraHMYECKUX BEIIECTB IMOMOTAeT MPEAOTBPATUTh aBapuu INpU

o0CITy>)KUBaHUH 000pyIOBaHUA?
TpeboBanus K 0T4ETY

OTY€T NOKEH CONEPIKATh:

o Ha3zBanue u nenps paboTsl

. Kpatkyto TeopeTrueckyro crupaBKy (CBs3b CBOWCTB U IPUMEHEHUS)

. Pemenus Bcex 3agaHuil ¢ 000CHOBaHUSIMU U YPAaBHEHUSMU

o OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

o BbiBoj, oTpaxaromuii 3HaYeHHE 3HAHUH O CBOMCTBAaX BeEUIECTB Ul Hpodeccuu
3JIEKTPOMOHTEPA

BeiBoa (mpumep)

B Xxone mpakTudeckoro 3aHATUs s 000OLIMI 3HAHUSA O CBOMCTBAX HEOPraHWYECKHUX BEIIECTB U
yOeauscs, 4TO MMEHHO 3TH CBOWMCTBA ONpPENENSIOT MX NMPUMEHEHHE B HHEPreTHUKE, CTPOUTENHCTBE U
obrTy. [lonumanue, moyemy Meab MPOBOAMUT TOK, TIOYEMY CEepHasi KUCIOTa pa3belaeT METaJI, a OKCHI
ATIOMHUHMS 3aIIMILIAET €T0, MO3BOJSET MHE KaK AJIEKTPOMOHTEPY 0€30MacHO U 3PPEKTUBHO 0OCITyKUBATh
o0opy/Zi0BaHUE, BBIOMPATh MPaBUJIbHbIE MaTepUallbl U pearupoBaTh Ha HEIUTATHBIE CUTyallUuH (YyTEuKH,

Koppo3u4, neperpeB). 3HaHHE XUMUYECKUX CBOMCTB — OCHOBa HpO(i)eCCHOHaHLHOﬁ KOMIICTCHTHOCTH.

IIpakTHyeckoe 3anaTHe Nel3

Juecounimna: OJ1.12 Xumus

IIpodeccusi: 13.01.10 DnekTpOMOHTEP MO PEMOHTY M OOCITYKHUBAHHUIO 3JIEKTPOOOOPYHAOBAHUS
(o oTpacisam)

Tema: 4.1. Kinaccudukanus, cTpoeHUE 1 HOMEHKJIATypa OpraHUYeCKHUX BEIIECTB

HaumenoBanue padGorbl: HomeHknaTypa OpraHMYECKHX COEAMHEHHH OTIENIBHBIX KJIacCOB.
CocraBieHue CTpYKTYpHBIX (GopMys Mo Ha3zBaHusM. Pacuér mpocreiimieil ¢popMysbl MO 3IEMEHTHOMY
COCTaBy

ean padoThi:

1. OcBouts npasuina cucremarudeckoii HomeHkaaTtypbsl MFOITAK 115 0CHOBHBIX KiaccoB

OpPraHUYECKUX COCIUHECHUM.
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2. HayunTbcsi cOCTABJATHL MOJHbIE H COKPALIEHHbIE CTPYKTYpHbIe (opmyiibl 110

Ha3BaHHUIO BCUICCTBA.

3. OTtpaboTaTh HaBBIK pacdyéra npocreieid (AMNuUpUYecKoii) GopMyJIbl OPraHUYECKOro

BeIIECTBA 110 MaCCOBBIM 0JISAM 3JICMCHTOB.

4. [ToHuMaTh 3HAUYEHUE OPraHUYECKUX COCIWHEHHH B NMPO(ECCHOHAIBHON NesSTeNTbHOCTH

(M30JIALIMOHHBIEC MaTepUAIIbI, PACTBOPUTENH, TOILIIUBO, ITOJIUMEPHI).

TeopeTuyeckas 4acThb

1. OcHOBHBIE KJIaCChI OpPraHu4eCKux coeTUHEHU

Kunacce Oo6mas ¢popmyJia DOYyHKINOHAJIbHASA IIpumep (Ha3Banme-
rpUIIa (¢hopmyna)
ATKaHbl CiHape2 - [Iponan — CH3—CHz—
CHs
AJIKEHBI C,Hz, C=C Otmien — CH>=CH:
AJIKUHBI CoHap2 C=C Anerusien — HC=CH
Apomarnyeckue - beH3opHO€E KOJIBIIO Tonyon — CsHs—CHs
CrupTsl R-OH —OH Oranon — CHs;—CH>—
OH
DeHoIbI Ar-OH —OH na Gen3zoune ®enon — CsHs—OH
Anbaeruapl R-CHO —CHO Meranaie — H-CHO
Keronsr R-CO-R' >C=0 Aneron — CHs;-CO-
CHs
Kap6onoseie kucnorst | R-COOH —COOH VYkcycHass Kuciora —
CH>—COOH
2. lIpaBniaa UIOITAK (ocHOBHBIE)
1. Bbi0paTh ri1aBHyIo Henb — camMyo JJIMHHYIO, C (YHKIIHOHATHHON TPYIIIOH.
2. [IponymepoBaTth Tak, 4YTOOBl (YHKIHMOHATBHAS TpPYIMIA WIA 3aMECTUTEIh HWMEITH

HaMMeHbIIMA HOMeP.
3. HaszBanme:

MOJIO’KEHUEe-3aMeCTUTeNb + KopeHb (mo uuciy C) + cyddukc (o kiaccy)

o -aH — aJIKaH, -€H — aJIKECH, -UH — AJIKUH
o -0J1 — CIIUPT, -allb — aJIbJIETU]], -OH — KE€TOH, -0Basl KUCJI0Ta — KapOOHOBAs KUCIIOTa
Ilpumep:

CH;—CH-—CH(OH)-CH;s — oyman-2-on

3. Pacuér npocreiimeii GopMyJibl

Anropurm:

1. ITpunsates maccy BemectBa = 100 r — macchbl 21eMEHTOB = %

2. Haiitu Kom4yecTBO BEMIECTBA: N=

3. Haiitu cooTHOIIEHNE aTOMOB (pa3einuTh Ha HAUMEHBIIIEE N )

4, [Tony4nTh ETOYNCICHHBIE UHIECKCH — MpocTeimas ¢gopmyJia

IIpakTHyeckas 4acThb
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3aganue 1. HazoBuTe BemecTBa 1o CTPYKTYPHBIM (hopMyJiaM

1
2
3
4
5.
6
7
8

CHs—CH>—CH-—CHs —
CH-=CH-CHs —
CH=C-CH; —
CHs—CH>—OH —
CH>—CO-CHs —
CsHs—CHs —
CH>—CH>—COOH —
H-CHO —

Vxkaoicume xnacc kascooeo eeujecneda.

3ananue 2. CocTaBbTe CTPYKTYPHBIE (POPMYJIbI 110 HA3BAHUSIM

O N o g B~ w D

IlenTan

Byren-1

IMponun
2-MeTHJINPONAaH
ITaHoJ

IIponanoH (aueToH)
bensou

MeranoBasi (MypaBbHHAs1) KHCJI0TA

[IpencraBpTe B cokpaménnoi crpykrypaoit popme (Hanpumep: CH:CH20OH).

3aganue 3. Pacuér npocreiiieii ¢popmybl

Pemmure 3amaun:

BemectBo conepxut 85,71% yriaepoaa u 14,29% Bogopoaa. Haiinure npocreiiiyto Gpopmyiy.

B cocras Bemectsa Bxogat: C — 40,0%, H — 6,7%, O — 53,3%. Onpezaenure npocTelyro

bopmyy.

IIpu cropanum opranndeckoro Beniectsa noinydeHo 72 r CO:z u 36 r H:O. Haiinure npocreiinryto

Gopmyay.

Iloockaszka (3adaua 1):

n(C)=85,71/12=7,14 ; n(H)=14,29/1=14,29

Coomnowenue: C : H= 7,14 : 14,29 = 1 : 2 — CH: (o smo ne monexyra! Peanonas — C:Ha,

CsHs u ma)

3ananmue 4. [IpodeccuonajibHas opueHTANNS

3anosHuTe TaOIHILY:

BemecTBo dopmyana Kaacce IIpumenenne B
3JIEKTPOOOOPYAOBAHUH
WM OBITY

AneTuieH HC=CH AnKuH Peska u CBapKa
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MCTAJJIOB

DTUJIOBBIM CIUPT PacTBopuTens,

00e3KNpUBaHHE
KOHTAKTOB

ArieTon

Ouncrka HU30JISIIHH,
pPacTBOPHUTEID

THomn>Tniien

(-CH>—CHz2-), IMomumep (ankan) Wzomsius xabeneit

benszon

(UcTopuuecku —
pacTBOpUTENb, Celyac
OTPaHUYEH)

VYkcycHas KuciaoTa beiToBas XAMMUS,

JIEKTPOJIUTHI (B PEIKUX
CIIy4asix)

3aganue 5. «Haiigu ommoKy»

I/ICHpaBLTe HCTIPABUJIbHBIC HA3BAHUA:

1.
2.
3.
4.

3-MeTHJIOYTaH —
Byranoa-3 —
1,2-numeTnn6en30 — (yKa3aTh MPaBHIIbHOE TPUBUAIBHOE HA3BaHUE)

IIponanaap — (MPOBEPUTH HAITMCAHUE)

ObocHytime ucnpaegnenus.

KOHTpOJIbeIe BOITPOCHI

1

2

3.

4

S.
I'OCTamu?

Uro onpenensier cyphuKc B HA3BaHUU OPraHUIECKOTO BeliecTBa?

[ToueMy B anKkeHax M aTKWHAX 00s3aTENBHO YKa3bIBAETCS MOJIOKEHNE KPATHOW CBS3H?
UYewm nipocreiinias popmysa OTIMYAETCS] OT MOJIEKYISIPHON?

[Toyemy ciUpTHI ¥ KETOHBI YaCTO UCIIOJIB3YIOTCS KaK PACTBOPHUTENIN B dJIEKTPOMOHTaXE?

Kak 3HaHuMe HOMEHKIATypbl MOMOTaeT Hpu paboTe ¢ TEXHUYECKOH IOKyMEHTauuen u

TpeboBanus k oT4éTy

OT4éT JOMKEH CONlepIKaTh:

Hazpanwue u nienb paboTsl

Kpatkyro Teopetnueckyto cupaBky (kiaccsl, mpauna MIOITAK, anroputm pacuéra)
Pemenns Bcex 3amMaHuii ¢ MOSCHEHUSIMH

OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

BriBoJ, oTpakaronuii 3HaU€HWE OPTaHUYECKON XUMUU It MPOGECCHH AIEKTPOMOHTEpa

BeiBoa (mpumep)

B xonme MMPAKTHUYCCKOr'0 3aHATUA S OCBOHUJI OCHOBBI CHCTEMAaTHYECKOMH HOMCHKIJIATYpPhI

OpraHu4YCeCKUX BCHICCTB W HAYUYUIICA COCTABJIAATL CTPYKTYPHBIC (bOpMy.HBI no Ha3BaHUAM. Takxke s

0TpaboTas METOJIMKY pacuéTa mpocTenieil popMyibl 10 3IEMEHTHOMY COCTaBY. DTH 3HAHUS BaXKHbI JJIs1

MMOHUMAaHMsI CBOMCTB MaTE€pUANIOB, C KOTOPHIMHU MPUXOIUTCS paboTaTh 3JIEKTPOMOHTEPY: OT HU30JSLUU

kaberneil (MOJIMATUIICH) 0 pacTBOPUTENeH (CIIUPT, alleTOH) U TOILTUBA JUIS Ta30BbIX TOPENIOK (AIlETHIICH).
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HpaBI/IHBHOe pacro3HaBaHUC W Ha3bIBAHWC BCHICCTB MOBLIIIACT 0C30IMacHOCTh U 3(1)(1)CKTI/IBHOCTB

npodeccnoHanbHOM e TEIbHOCTH.

IIpakTnueckoe 3ansaTue Nel4

Tema: Penenue nenouek npeppaiieHuil Ha TeHETUUECKYIO CBSA3b MEXKY KJIacCaMU OPIaHUYECKUX
coequHeHmil. Pemene pacuéTHbIX 3a1a4 MO0 YpaBHEHUSIM PEAKIUi C y4acTUEM OPraHUYECKUX BEILECTB

esab padoThi:

3aKpenuTh 3HaHUS O TeHeTHYeCKO# CBA3HM MEXIy KjlacCaMH OPraHU4YECKUX COEIMHEHUI.

OtpaboTaTh HaBBIKM COCTABJECHHMS YPABHEHMH peakuMii U Ha3bIBaHMs BelIeCTB IO
cucremarnyeckoit (MFOITAK) u TpuBHanbHO HOMEHKIATYDE.

HayuuThcsi pemate pacuyéTHble 3a4a4d 10 YPaBHEHUSM pPEAKIMA C ydacTHEM OpPraHHMYeCKHX
BEIECTB (Ha BBIXOJI IPOJYKTA, Maccy, 00bEM rasa).

[TonumaTp 3HAYEHUE OPraHUYECKUX PEAKIMM B IMPOU3BOJCTBE MAaTEpUAIOB, HCIOIb3YEMBIX B
ANEKTPOOOOPYIOBAaHUH (TIOTUMEPHI, PACTBOPUTEIH, TOILIKBO).

Teopernueckasi cnpaBka

OcHOBHBIE THUIIBI PEAKIIMI B OPraHU4YECKON XUMUHU:

. I'mppuposanue: C:Ha + H> — C:Hs

o I'anorennposanue: C:Hs + Br. — C:H4Br

. I'maparaums: C:Hs + H.O — C:HsOH

. Oxkucienne:

. msrkoe: C2Hs + [O] + H2O — CH.2OH-CH:0OH (3 THj1eHrI1KOITH)

o moiHoe: C2Has + 302 — 2CO:2 + 2H.0

o Jernapatanus cnuprob: C:HsOH — C:H4 + H20 (B npucyrctBun H2SO4, 170°C)

o OxuciieHne CIUPTOB:
. MEPBUYHBIN — albAeruj — KUCIIOTa
. BTOPUYHBIA — KETOH

IpakTuyeckue 3agaHus

3aganue 1. llenouky npeBpameHui

CocraBbTe YpaBHEHHsI pEAaKIIMi U HA30BUTE BCE BEILIECTBA:

Ienouka 1:

MetaH — XJIOpMETaH — 3TaH — TWIEH — 3TAHOJI — JTaHaJlb — YKCYCHas KUCJIO0Ta
Henouxka 2:

KapOun xanpiius — anerusieH — 0€H301 — HUTPOOCSH30J1 — aHWINH

nsa kascooti peakyuu ykaxcume ycio8us u mun.

3aganue 2. HomeHnkiarypa

Jatite nazpanus no MIOITAK:
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CH>—CH>—CHO —
CHs—CO-CH>—CH; —
CH>=CH-CH>-OH —
HOOC—-CH-—COOH —
CsHs—NO2 —

Ha000pOT — 3anmumuTe GOPMYJIbI:
[IponanoBas kuciora
byranon

denon

© o N o X a bk wDdE

OTUWICHTJIUKOJIE

[HEN
©

Anernnen

3aganue 3. PacuéTHble 3a1aun

1. Kakoii 00béM 3TueHa (H.y.) MOKHO MOJY4YUTh U3 92 T 3TaHOJA, €CJIM BbIXOJ pEeaKluu
80%7?

2. IIpu cropanuu 4,6 T opranuyeckoro BemectBa odpaszoBanoch 8,8 r CO: u 5.4 r H-0.
[TnotHOCTH MapoB 1o Bogopoay — 23. Haiiagure MonekynspHyto hopMyy.

3. CKOJIBKO TPaMMOB YKCYCHOW KHCIIOTBI 00pa3yeTcsi Ipyu OKUciIeHUU 46 T 3TaHoja (BBIXOJ
90%)?

Hoockaszka (3adaua 1):

C:HsOH — C-H: + H-0

n(C:HsOH) = 92 / 46 = 2 monv — meopemuuecku 2 monv C:Hs — V =2-22,4 = 44,8 1

Ilpakmuuecku: 44,8 - 0,8 = 35,84 n

3ananue 4. [IpodgeccuonanbHas 3axa4ua

OTuIeH HCIOJB3YETCA IJIA IMMOJTYUCHHUA MOJUITHICHA — U3O0JIAIIMOHHOI'O MaT€puralia KaOele.

o Hanummre ypaBHeHHEe NOIMMEpU3aluU 3TUIICHA.
o [Touemy MONMMATHIIEH XUMHUECKU MHEPTEH U YCTONUUB K Biare?
o Kakoii 06b&M sTHNeHa (H.y.) HyXeH Uit nonyderus 100 kr noaustuiena (Beixoa 100%)?

KonTpoJsbHBIE BOPOCHI

. UTto Takoe reHeTH4ecKas CBsI3b B OPraHUYECKOW XUMHUN?

. Kak n3 cimpra nosryunts ajkeH?

. [Touemy anpaeruabl JIETKO OKUCISIOTCS, @ KETOHBI — HET?

. Kak onpeznenuts MoJeKyIsIpHYIO (popMyITy MO MIIOTHOCTH MapoB?

. Kak 3HaHHMS O TmpeBpalleHUs X OpPraHWYEeCKUX BEIIeCTB IIOMOTalT B pabore C

MOJINMEPHBIMU MaTepuanamu?
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IIpakTnyeckoe 3ansaTue NelS

Tema: «llonydeHue 3TuICHA U U3YYEHUE €TI0 CBOMCTBY

Ilpumeuanue: Ilockonvky He 6ce KOMNEONCU UMEIOM XUMUYECKVIO 1abopamoputo, 3a0aHus
BKII0YAIOM ONUCAHUE ONbIMA, MBICEHHbIU IKCNEPUMEHM U PACUEMDL.

Hean pa6oTsI:

1. N3yunTh 1abopaTopHBIN CIOCOO MOJYYCHHSI STUIICHA AeTUIpaTaliuell dTaHoJIa.

2. HccnenoBath Gu3MYECKHEe W XUMHYECKHME CBOWCTBA JTWjeHa (TOpeHHE, peaKIuu
MIPUCOCTUHEHUS, OKUCIICHHUS).

3. OTtpaboTtatsk pacy€Thl C UCIOIH30BAHUEM OTHOCUTEIBHOMN TUIOTHOCTH Ta30B.

4, [ToHsATH 3HAYEHHME TUJIEHA KaK MCXOJHOTO BEIIECTBA I MOJTYYSHUS MOIUMEPOB (B T.U.
M30JIAIIMOHHBIX MaTEPUAJIOB).

Teopernyeckasi cnpaBka

. Honyyenune 3TuICHA:
H: S04, 170°€
CH;CH,OH ——— CH,=CH, t + H,0
. CaoiicTBa 3THIIEHA:
. BbecuBeTHsIit ras, cnadpliii 3amax, Majao paCTBOPUM B BOJIE
. I'oput ¢ sspkuM nmameHeMm:

C,H, +30, — 2C0, + 2H,0

. Ob6ecuBeunBaeT OPOMHYIO BOAY (peakius MPUCOCTMHEHHUS ):

CH;=CHs + Br; — CH; Br—CH3Br

° Ob6ecupeunBaet pactBop KMnO4 (oKkHcIeHIE — STUIECHIIUKOI)
° OTHocHuTeIbHAS IJIOTHOCTE ra3a:
n —”:':1 5 D A Jr':z;z
H P ‘ EOLT 7

IIpakTnyeckue 3agaHus
3aganue 1. Onucanmne 1a00pPaTOPHOro ONBITA

OnumuTe, Kak B JJaOOPaTOPUH TOTYYArOT STHIICH:

o Kakwue Bemecta 6epyt?

. Kakue ycnoBus HyXHbI?

. Kaxk cobuparot raz?

. Kaxk nokasarp, 4To moay4duscs uMeHHO 3TriieH? (2 crocoba)

3aganue 2. CBolicTBa 3TH/IeHA — YPABHEHHS PeaKIuii
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Hanumure ypaBHeHus:

1
2
3.
4
5

I'openue sTuneHa

B3aunmopeiictBrue ¢ OpoMHOI BOAOM
B3aumogeiicTBue ¢ Boaoi (ruapararusi)
Msrkoe okucieHrEe IEpMaHTaHATOM KaJlus

[Tonumepuzanus

Yxascume npusnaxu npomexanus peaxyuii.

3amanue 3. PacyéTnl ¢ IIOTHOCTLIO I'a30B

1.

[InoTHOCTH MapoB OpraHMYeckoro BellecTBa 1o Bogoponxy — 14. Haiigure

MOJIEKYJISIPHYIO Maccy U ¢popmMyny (IPEanoNIoKUTe, 4YTO ITO aJTKEH).

2.

IInmoTHOCTE HEM3BECTHOI'O Ta3a Mo BO3AYXY — 0,97 OnpeﬂennTe €ro MOJIAPHYIO MaccCy.

MosKeT 11 3TO OBITh 3THIIEH?

3.

Kaxkoit 00béM sTHEHA (H.y.) UMeeT Maccy 14 r?

Pewenue (1):

M=D H 2 -2=14-2=28 2/mor — C:H.

3ananmue 4. [IpodeccnonaiibHOe NpUMEHEeHHE

1.
2.

[ToueMy mOJIMITHIIEH — XOPOIIUI H30IATOP?

Kakue BpeaHsble BemecTBa MOTYT BbLAENATHCSA Npu ropennn [IBX-uzonduuu (B oTandue

OT MOJUATHIICHA)?

3.

[Touemy mpu paboTe C OPraHMYECKHMHU PACTBOPUTENSIMHU (3TAHOJ, alleTOH) 3aIlpelieHo

MOJIb30BATHLCS OTKPBITHIM oruém?

KOHTpOJII)HbIe BOITPOCHI

1.
2
3.
4
5

[Touemy 115 moy4yeHus 3TuiaeHa HykHa Temneparypa 170°C, a ue 140°C?
Kak nokaszats HenpeaeabHOCTh yriieBoaopoaa’?

YeM oTiiMyaeTcst peaklus IPUCOSAUHEHHS OT peaKkIuK 3aMeIIeHus ?

Kaxk paccuntaTh INIOTHOCTH ra3a Mo BOJ0poay?

[ToueMy 3HaHWE CBOMCTB ATUJIEHA BAXHO JJISI DJIEKTPOMOHTEpa?

TpeboBanus Kk oT4éTam (110 000MM 3aHSTUSIM)

OTY€T NOJKEH COJIepKaTh:

HazBanue u 1iems paboTs

Kpartkyro Teoputo

Pemenus Bcex 3a1aHnii C ypaBHEHUSIMU U pacuy€TaMu
OTBeTHI HA KOHTPOJIBHBIE BONPOCHI

BriBoj, CBs3BIBAIOMINI TEMY C podeccueit

BeiBoa (mpumep ags 3anstust NelS)
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OTUJIEH — KJII0YEBOE OPTaHUYECKOE BEIIECTBO, U3 KOTOPOTO MOIYYAIOT TOJUATHIIEH — OJHWH U3
CaMbIX PAaCHpPOCTPAHEHHBIX HW3OJIAIMOHHBIX MaTepUAIOB B KaOENbHON mpoayknuu. M3ydeHue ero
CBOWCTB TIOMOTAeT IMOHSTh, MOYEMY TOJIHMATHICH YCTOWYHMB K BJare M XMMHUYECKHUM BO3JICHCTBHSM, a
TaK)Ke KaKUEe PUCKH BO3HHKAIOT MPH €ro TeperpeBe WM TOPCHHH. 3HAHWE METOJOB IOJYYCHUS H
UICHTH(PUKAIIMN HEMPEACTbHBIX YTIECBOJOPOAOB TOBBIIIACT OONIYI0 XUMHYECKYH) T'PaMOTHOCTb,
HEOOXOUMYIO TP paboTe C COBpeMEHHBIMU MaTepuaiamu.Kakoit 00bEM dTHeHA (H.y.) UMeeT maccy 14

r?

IIpakTnyeckoe 3ansaTue Nel6
Tema: Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/IaHUH MO COCTABJICHUIO XUMHYECKUX PEaKLU,
OTPaXKAIOIIUX XMMHUYECKYI0 aKTHBHOCTh OPTaHUYECKUX COCIUHEHUH B Pa3IMYHBIX cpefax (IPUPOIHBIX,
OMOJIOTUYECKHUX, TEXHOTEHHBIX )

Hean pa6oThI:

1. IlokasaTe poOiab OpPraHUYECKUX BELIECTB B IPUPOAE, OpPraHU3ME YEIOBEKa W
[IPOMBIILIICHHOCTH.
2. Hayuutbcs  cOCTaBiATh  ypaBHEHHs  pEaKUUM, XapaKTEpPU3YIOUIUX  IOBEACHUE

OpraHu4€CKux COGI[I/IHGHI/II;'I B pa3HBIX CpCaax.

3. [IpuMeHsATh 3HAHMS JUIS aHaIM3a SKOJIOIMYECKHX, OMOJIOTMYECKUX M TEXHOT'€HHBIX
CUTYyallUH, CBSI3aHHBIX C dKCIUTyaTalueil 371eKTpooOopy10BaHHUs.

Teopernyeckasi cnpaBka

Opranuyeckue BEIECTBA y4acTBYIOT B:

o Buosornyeckux npoueccax: gsixanue, OpoxxeHue, MeTaboIu3M
o IIpupoaHbIX HMKIAX: pa3I0OXKEHUE, THUEHUE, (POTOCUHTE3
. TexHOreHHBIX Npomeccax: ropeHue TOIUIMBA, PA3JIOKEHUE IMOJIMMEPOB, KOPPO3Hs IOJ

I[GflCTBI/ICM OpPraHn4Y€CKUX KUCIIOT

Baskubie peakuum:

o CnuproBoe Opo:xeHue:

CsH ;05 — 2C,H; OH + 2C0O,

o OxuciieHne 3TaHOJIa B OPraHu3me:
CsH;OH + (0 — CH3; CHO — CH;3; COOH
o I'openmne yriesonoponos:

C.H, +0; — C0O: +H; 0

. I'maponus xupos:

#np + H; ) — mHEnepHH 4 AHPHBICKHCIOTH

Jerpaganus noaumMepos noa Y @-usryyeHueM WIH NPU Harpese
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IIpakTnyeckue 3agaHus
3aganue 1. Peaknyuy B OH0JIOrHYEeCKHX CHCTEMAX

CocraBbTe ypaBHEHHUS:

1. AdpoOHOE JbIXaHUE IIIFOKO3bI

2. Mos04YHOKHCII0E OPOKEHUE TITIOKO3bI

3. OxwuciieHue MeTaHosa B IedeHu (10 GopManbaernja 1 MypaBbUHOW KMCIOThl — MPUYMHA
OTpaBIICHUS )

4. I'unponus caxapossl («MHBEPCHS caxapar)

Vkaoicume ycnosus u buonocuueckoe 3nauenue.

3ananue 2. Peakuuu B npUpoaHOi cpejae

1. Kak npoucxomur OmoJiornyeckoe pasjioskeHHe MOJauITHIeHa? (OYeHb MEIJICHHO;
COBpPEMEHHBIE pellieHus1 — A00aBKu i (poToerpaaalum)

2. [ToueMy pacTuTe/IbHBIE Macja MOTYT IPOropkHyTh? Hamummre ynpoménHyo peakiuio
OKHCJICHUSI HEHACBILICHHBIX JKUPOB.

3. Kak meran oOpasyercs Ha cBankax? Hamummre ypaBHeHHE aHa3pOOHOIO Pa3iioKEHUs
OpraHUKH.

3aganue 3. Texnorennole peakuuu (nMpogeccuoHaIbHAsA HANPABJIEHHOCTD)

1. IIpn neperpese IIBX-u3oasuuu BelIEIsAETCA XJa0poBoaopoa. Hamummre ypaBHeHue
TEPMUYECKOI0 Pa3I0KECHUS:

CH, —-CHC(CI ... + HCI

2. [ToueMy STUIOBBI CHUPT HCHONB3YETCs JUIsl oOe3kupuBaHusi KoHTakToB? Kak oH
B3aMMOJEICTBYET C JKUPOBBIMH 3arps3HEHUAMU?

3. ITpu ropenuu nuzensHOTro TOTUHBA (YcinoBHO — Ci2Hzs) B reneparope oopasytorcs CO: u
H-O. Hanumure ypaBHenue. Uto oOpa3yercst IpH HEMOJIHOM CTOpaHUU?

3aganue 4. DKoJOrH4ecKue u 0€30MaACHOCTHBIE ACHEKTHI

Curyauus Oprannueckoe Peaxuus/puck MepsI 321U THI
BELIECTBO

VYreuka YreBo10posl 3arpsi3HeHue noussl, | COop, HEWTpaIU3aus

TpaHc(hOpMaTOPHOTO [10KapOoOIacHOCTh

Macna

Hcnons3oBanue Keron Jletyu, Bocrutamensiercst | IIpoBerpuBanue, 3amper

aleTOHA JIJIs1 OYUCTKHU OTHSI

Xpanenune »sta”ona B | Cnupr Moxer pacTBopATh | Mcrions30BaTe  CTEKIIO

IIJIACTUKOBOM Tape HEKOTOPBIE ITOJTUMEPHI wm [19T

KonTpoJsbHbIe BOpoChI
1. [Touemy MeTaHOJ SIAOBUT, @ STAHOJI — HET (B YMEPEHHBIX J103aX)?

2. Kaxue nponykTel 00pa3yroTcsi IpyU HENOJHOM CrOPaHUH OPraHUYEeCKHUX BEIIECTB?
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3. [Touemy IIBX npu ropeHnu onacHee noJIM3TUIEHA?

4, Kak oprannueckue KHCIOTHI (YKCyCHasi, MypaBbHHAs) BIMSIOT Ha METAJUIMYECKHE
KOHTAKTEI?
5. Kaxk 3nanus o peakuusx OpraHnuecKuX BEIeCTB OMOTAIOT IPEI0TBPATUTh aBapuu?

IIpakTuyeckoe 3ansitue Nel7

Tema: CTpyKTypa U CBOMCTBA OPraHUYECKHX BEILIECTB

Hean pa6oTbI:

1. YCTaHOBUTH CBSI3b MEXJIYy CTPOEHHMEM MOJIEKYJ OpraHWYeCKUMX BEIIECTB U UX
(pu3nyeckuMM U XUMHYECKMMH CBOHCTBAMM.

2. OtpaboTaTh HaBBIKM aHaIM3a BIWAHUA (QYHKIHOHAIBHBIX TPYMON, HU30MEpPHUH,
MEKMOJIEKYJIIPHBIX B3aUMOJCHCTBAN HA CBOMCTBA.

3. [IpumenuTh 3HaHUS Ul OOBSICHEHMsI NOBEJIEHUS MaTepUajioB B 3JIEKTPOOOOPYIOBAHUU
(moaMMepsl, pacTBOPUTEINH, TOIUIUBO).

Teopernueckas cipaBka

dakTop Bausinue Ha cBolicTBa
@yHKIMOHAIbHASA TpyMIa Omnpenensier xumuueckyro akTuBHocTh (—OH — cnupter; -COOH —
KHCJIOTHI)

JlnvHa yriiepoHoN nenu 1 nuHa — 1 reMneparypa KUIEHUs, | paCTBOPUMOCTD B BOJE

Hanuuune xpaTHbIX cBsI3ei 1 peakIMOHHas CIOCOOHOCTD (HETpeIeNbHOCTD)

MeXMONEKYIIIpHBIE CBA3U CnupThl U KUCIOTHI 00pa3yrOT BOJIOPOAHBIE CBSI3U — BbICOKast TKUII

N3omepus Pasnbie n30Mepbl — pa3Hble CBOMCTBA (H-TICHTAH VS. HEOMIEHTaH)
Ilpumep:

Memanon (CH;OH) — dcudkocms, cmeuusaemcs ¢ 6000t (6000pOOHbLE CE531L).

Ilenman (CsHiz) — nemyuas scuoxocms, e pacmeopsemcs 8 600e.

IIpakTnyeckue 3agaHus

3ananue 1. CpaBHeHHe CBOIiCTB

OO0bsicHUTE pasJnums:

[Touemy 3Tano kunut npu 78°C, a numerujioBblii 3¢up (C:HsO) — npu —24°C?

[Touemy ykcycHas kuciaora (118°C) kunurt Bbime, yem mpomanoH (56°C), xors M moutu
OJIMHAKOBEI?

ITouemy MOJIMITHIIEH — TBEPJBI, a FEKCAH — KUIKOCTh?

Omeemul Oatime ¢ NO3UYUU MEHCMOTEKVIAPHBIX 83AUMOOEICNEULL.

3aganue 2. CTpyKkTypa — NpHMEHEHHE

3anosHuTe TaOIHILY:

BemecTBo CtpykTypHas CBoilicTBO IIpumenenue
0CO0CHHOCTh

[HonusTriieH JlnuaHble HenoJisipHble | BogoHenponunaeM, W3onsauus xabemneit
Lenu VWHEPTEH

OTUIOBBIN CIUPT —OH rpynna PactBopum B Boje u | OGe3xkupUBaHHE
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OpraHuke KOHTaKTOB
AneroH [Tonspuas Jleryunii pactBopurenp | O4yucTKa maaT
KapOOHMUJIbHAS rpynna
CUJIMKOHOBBIE MacJiia Si-O enu CMmasku IS
OpPraHUYECKUMU TepMOCTONKOCTH obopymoBaHus
rpyInaMu
3ananue 3. U3o0Mepus u cBoiicTBa
1. Hanummre crpykrypubsie ¢opmyinbl aByx uzomeposB coctaBa CiHioO — oaun cnupr,
OJIuH dUp.
2. Kakoii n3 HuX Oynet uMeTh 60J1ee BBICOKYIO TeMiepaTypy kuneHus? [Touemy?
3. Kaxoit mydire mogoiiét B KauecTBe pacTBOPHUTEs B djleKTpoMoHTake? OO0OCHYHTE.
3ananue 4. [IpodeccuonanbHbie 3124
1. [ToueMy Hes1b351 MCIIOJIB30BATH O0€H3MH JUISl OYMCTKH IJIACTUKOBBIX JIeTajen?
2. [Toyuemy cMJIMKOHOBBIE T€PMETHUKHU YCTOWUYMBHI K HATPEBY U Biiare?
3. Kak BomopoaHble ¢BsI3U B BOJIE BIUAIOT Ha €€ UCIOJIb30BAHUE B CUCTEMAX OXJIAKICHUsA?
KonTposbHbie BONPOCHI
1. Kak ¢pyHkumoHanbHast rpynmna BIHsS€T Ha paCTBOPUMOCTb B BOJE?
2. [Toyemy HU3KOMOJIEKYISIPHBIE CIIUPTHI CMEIIUBAIOTCS C BOAOM, a BRICOKOMOJIECKYJISIPHBIC
— Het?
3. Uro takoe nzomepus? [IpuBenure npumepsl.
4. Kak ctpoenue nonumMepoB onpeaenseT uX MexaHnyeckue cBoiicTa?
S. [Toyemy 3HaHHME CTPYKTYpPHl OPraHUYECKUX BEIIECTB BAXKHO MPH BHIOOPE MATEPHAIIOB IS
peMonTa?
TpeboBanust k oT4éTam
Kaxaplii OTUET TOMKEH COAEPKATH:
. Hazpanwue u niens paboTsl
. Kpatkyro Teopuro
° Pemenns Bcex 3amaHnii ¢ MOSICHEHUAMH
. OTBeTHI Ha KOHTPOJIHHBIE BOTPOCHI
. BriBos, oTpakarontuii CBSI3b TEMBI ¢ podeccreit IMEKTPOMOHTEpa

BeiBoa (mpuMmep auis 3ansitus Nel7)

CTpOCHI/IC OpTaHUYCCKUX MOJICKYJ HAIIPAMYIO OIPCACIIACT HUX (I)I/IBI/I‘-IGCKI/IC n XHUMHYCCKUC

CBOﬁCTBa, a 3HAYUT — H C(bepy MIPpUMCHCHUS. HOHI/IMaHI/IC, mo4YeMy IOJHUITUIICH HE IMPOBOAUT TOK,

IMo4YeMy CIIUPT paCTBOPSACT KHUP, 4 aAICTOH — CMOJIBI, ITIO3BOJISICT MHE KaK 3JICKTPOMOHTEPY NIPaBUIBHO

BBIOMpATh MaTepuaibl U YUCTSIINE CPEICTBA, oOecreunBasi HaJE&KHOCTh U 0€30MacHOCTh 000PYI0BaHUS.

3HaHuE CTPYKTYpPBl — OCHOBA I'PAaMOTHOT'O MPO(ECCHOHATBHOTO BHIOODA.
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IIpakTnyeckoe 3ansaTue Nel8

Jducnunimna: O/].12 Xumus

Ipodeccusi: 13.01.10 DaeKTpOMOHTEp MO PEMOHTY U OOCITYXKHBAHHUIO SJIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 5.1. Kunernueckrue 3aKOHOMEPHOCTH MTPOTEKAHUSI XMMUUECKUX PEaKLIUN

HaumenoBanue padorbl: «OmnpezeneHne 3aBUCUMOCTH CKOPOCTH PEAKIUHM OT KOHIIEHTPaLUuU
pearupymoomux BewecTBy. lcciaenoBaHue 3aBUCUMOCTH CKOPOCTH PpEakUUH OT KOHLIEHTpPALUH.
Omnpenenenre KOHCTAaHTBI CKOPOCTH PEAKIIMH T'PapUUECKUM METOIOM

Hean pa6oTb:

1. OKCIIEPUMEHTANIbHO (WIM PACYETHO-MBICIEHHO) YCTaHOBUTh 3aBHCHUMOCTb CKOPOCTH
XMUMHUYECKOH peakui OT KOHIIEHTPALUU pPeareHTOB.

2. Hayuutbcs onpenensats NOpsIOK peakiiui U KOHCTAHTY CKOPOCTH Irpa)udeCKUM METOIO0M.

3. [ToHATH 3HaUEHNE KUHETUKU XUMHUYECKUX MPOIIECCOB B PO(PECCHOHAIBHOMN AEATEIbHOCTU
(koppo3usi, cTapeHue U30JIALUH, padoTa aKKyMYJISITOPOB).

Teopernveckasi 4acThb

1. CkopocTh XUMHYECKOI peakuun

CKOpOCTB PCaKM — U3MCHCHUC KOHICHTPAIUKU OAHOI'O U3 BCUICCTB B CAMHUIY BPEMCHU!

—
~ At

T
2. 3aKoH aeicTBYIOIIMX MACC (1J11 TOMOTE€HHBbIX peaKkuuii)
ns peakuu:

aA + bbb — npogyvETH

CKOPOCTB OIPENETAETCS:

v=k- A" - DB

rie:
. k — koHcTaHTa CKOPOCTH (3aBHCUT OT TEMITEPATYPbI, IPUPO/IHI BELIECTRB),
o M,N — MOPSIIOK PEAKINH 110 KaXkI0MY BEUIECTBY (OMpeAeNsieTcsl SKCIEPUMEHTAIbHO).

3. 'paduaeckuii MeToa OnIpeAeTICHUsI TIOPSIKA PEAKITII

Jnis peakuuu nepBoro nopsiika (Hanpumep, pasnoxenue H.0z):

Ine = Ine Kt

I'padux Inc ot t — npsimast muaus. Yoo kodddurment = —k .

B yuebnuix yensx uacmo mooenupyrom peakyuro:

52



Na:S:05 + 2HCl — 2NaCl + SO: + S| + H:0

[lpu3Hak — TIOMyTHEHHE pacTBOpa U3-3a cepbl. Bpemss 10 T[OMyTHEHHs OOpaTHO
MPONIOPIIMOHAIILHO CKOPOCTH.

[IpakTuyeckas 4acThb

(Ilockonvky nabopamopus modxicem omcymcmeo8amsy, UCHOIb3YEeMCs PACYEMHO-AHATUMUYEeCKULL
Nn00X00 HA OCHOBE MOOEIbHbIX OAHHBIX)

3ananue 1. AHAJIN3 IKCIIEPUMEHTAJIbHBIX JAHHBIX

B Tabnumne mnpuBeneHbl pe3yidbTATHl «MBICICHHOTO JSKCIIEPUMEHTA» 10 PEAKIUU MEXKIY
THOCYJIb(}ATOM HATPHUSA U COJISIHOH KHUCI0TOMH. DUKCHUPOBAIOCH BpeMs /10 MOSIBJIEHHUS] MOMYTHEHHS

IpH pa3HbIX KoHIeHTpanusax Na:S:0s (konuentpanus HCI nocrosinua).

OmnbIT [NA2S203] Moss/ JI Bpewms 1o nomytHenus, C VYcnoBHas CKOpOCTb
V=1T,C*
1 0,05 120
2 0,10 60
3 0,15 40
4 0,20 30
Beinonnure:
1. PaccunTaiiTe yCI0BHYIO CKOPOCTh V=
2. IToctpoiite rpaduk 3aBucumocTu v ot [Na
3. Crenaiite BBIBOJ: KaK CKOPOCTb 3aBUCUT OT KOHLEeHTpaunn? KakoB nopsaok peakuuu 1o
NazS205?

Osrcudaemulii 661600:

Ilpu yosoenuu xoumyenmpayuu (0,05 — 0,10) epems ymeumvwaemcsi 6 2 paza — CKOPOCHIb
yeenuuusaemcs 6 2 paza — peaxyus nep8o2o nopsoKd.

3aganue 2. OnpeneseHne KOHCTAHTHI CKOPOCTH (pPeaKuys MEepBOro MopsiaKa)

Jana  peaknusi pasloOXKEHHS TEpOKCHaa  Bomxopoja  (YCIOBHO — TIEPBOTO  TOPSIKA).

3KCH€pI/IMeHTaJ'II)HI)Ie JaHHBIC:

Bpewms, mun [H202] Moss/ JI

10 0,80

20 0,57

30 0,41

40 0,29

50 0,21
Beinonnure:
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In .H_l {.-;I_'

1. Paccunraiite - " JUISl KQKJIOTO MOMEHTA BPEMEHHU.
eln|H, O]«

2. ITocTpotite © 77 ort (B MUHYTaX).

3. [IpoBeaute JIMHKIO TPEHIA, HAUAUTE €€ ypaBHEHUE.

4. Omnpenenute KOHCTAaHTY cKopocTH k (B MuUH ).

Ilpumep pacuéma:

In(0,80)=~—0,223 , In(0,57)=—0,562 u m.o.

Ypasnenue npsamoti: y=—0,035x—0,22 — k=0,035 mun -1

3aganue 3. [IpogeccuoHaibHAS HHTEPIPETALUSA

OTBeThTE HA BOIIPOCHI:

1.
2.

Kak KoHIeHTpanus 3J1eKTPOJIUTA BJIMSAET HA CKOPOCTh peakuuii B akKymyJasitope?

IMoyemMy KOppO3UsI MeTA/IOB YCKOPSieTCSI BO BJIAXKHOI cpele ¢ BBICOKHM

co/iepKaHHeM coJiei?

3. Kak 3amennutrh crapeHue NOJIMMEPHOW H30asAUMH Kalesjei? (C TOYKU 3peHUs
KUHETHKH )
Hoockaska:

Yeenuuenue xonyenmpayuu peacenmos — pocm ckopocmu Kopposuu u 0epaoayuu.

3aganue 4. Pacuéruas 3agaua

CKOpOCTB p€aKknuu BO3pOCiia B 4 pa3a npu yBEJINYCHUU KOHICHTPAIUU OAHOT'O U3 pE€arcHTOB B 2

pa3sa. OHpeI[eJ'II/ITe MOPHAIOK PEAKIMH 110 OTOMY PCarcHry.

KonTpoJbHbBIE BOIPOCHI

1 Uto Takoe CKOpOCTh XUMUYECKOU peaKun?

2 Chopmynupyiite 3aK0H JEHCTBYIOIUX Macc.

3. Kaxk koHILIeHTpalus BIUSET Ha YaCTOTY CTOJIKHOBEHUH MOJIEKY?

4 UTo nokas3pIBa€T KOHCTAHTa CKOPOCTU peakuuu?

S. [Toyemy 3HaHWEe KHHETHKA BaXXHO JUIsI JJIEKTPOMOHTEpAa TMpU  OOCTY)KHBAHUH
obopynoBanus?

TpeGoBanus k oT4éTy

Otuér HAOJDKCH COACPKATh:

HaszBanue u niens paboTsl
KpaTkyro TeopeTnueckyto CipaBKy (3aKOH AEUCTBYIOLIMX MAacC, OPSIOK PEAKIIMH)
Tabnuup! ¢ pacuéramu

I'paduku (MoxHO cxemaTu4dHO OT pyku uiu B Excel)
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o OTBeThI Ha 33/1aHUS U KOHTPOJIbHBIE BOIIPOCHI

o BbiBoj, CBA3BIBAIOIINN KHHETUKY C TPO(ECCUOHAIBHOM NesITeIbHOCThIO

BeiBoa (mpumep)

B xone mpakTuyeckoro 3aHATHA S YCTAaHOBMJI, YTO CKOPOCTb XMUMHYECKOM peakUuu MpsSIMO
3aBUCUT OT KOHILIEHTPALMU pearupyromux Bemects. Ha npumepe MozenbHbBIX JaHHBIX NOATBEPAMI, YTO
peakiusi MeX1y THOCYJIb(AaTOM HATpus M KHUCIOTOW MMeeT NMepBbld Hopsnok. Onpenenuna KOHCTaHTY
CKOpPOCTH Tpa)UYECKUM METOJO0M. DTH 3HAHMS Ba)KHBI JJISi TIOHUMAHUS MPOLIECCOB, MPOUCXOISNIIUX B
3JIEKTPOOOOPYJOBAHMU: YEM BBIIIE KOHIICHTPALIMS arpECCUBHBIX BEUIECTB (KHUCIIOT, COJE), TeM ObIcTpee
pa3BUBaeTCA KOPPO3Ms WIM Aerpajalus U30JAUuM. YIIpaBiIeHUe KOHLEHTpaluel — OJUH U3 crocoOoB

MIPOJVIEHUS CPOKA CITYKOBI 000pyIOBaHUSI.

IIpakTnueckoe 3ansaTue Nel9

Jucounimna: OJ1.12 Xumus

IIpodeccusi: 13.01.10 DnekTpoMOHTEp MO PEMOHTY U OOCIYKHBAHUIO AIIEKTPOOOOPYTOBAHUS
(o oTpacisam)

Tema: 5.2. TepMmoauHamMHuUecKU€ 3aKOHOMEPHOCTU IPOTEKAHUS XHUMHUYECKUX PEaKLMM.
PaBHOBECHE XMMHUUECKUX peaKIIUi

HaumenoBanue padornl: [Ipunuun Jle Hlarense. BnusHue paznuuHbix (pakTOpOB HA CMEIIEHUE
XMMHUYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHUYECKOrO0 paBHOBecus. Pacdér
PaBHOBECHBIX KOHLIEHTPALUN U TETI0BOro 3((eKTa peakuu

Hean pa6oThI:

1. HayunTecs mpenckasplBaTh HalpaBICHHE CMELIEHUS XHMHUYECKOTO PAaBHOBECUS IIPH
U3MEHEHMH YCJIOBUHM (KOHLEHTpalMs, TeMmIleparypa, JaBJI€HHE) C HCIOJIb30BaHMEM HNpuHuuna Jle
laTease.

2. OTtpaboTaTh HABBIKU PacYETa KOHCTAHTHI PABHOBECHS] 1 PABHOBECHBIX KOHLEHTPALMIA
I10 3aKOHY JAEUCTBYIOLINX Macc.

3. Hayuuntecs onpenensats Tena0Boi 3pGeKT peakuuu 10 TEPMOXUMUYECKUM YPaBHEHUAM
Y CIIPaBOYHBIM JIAHHBIM.

4. [lonnmarp 3HaueHUWe TEPMOJMHAMUKH M paBHOBECHs B MPOIECCAX, CBSI3aHHBIX C
SKCIUTyaTaluen a1ekTpoo0opyI0BaHus (KOppo3us, paboTa akKyMyJIATOPOB, BbIJIEIIEHUE Ta30B).

Teopernyeckas 4acTb

1. Xumuveckoe paBHoBecHue

st oOpaTuMoit peakiuu:
ad 4+ bB = eC + dD

B COCTOSIHUM PAaBHOBECHUS CKOPOCTH MPSIMOM U 00paTHOW peaklnii paBHBI.

2. Koncranra xumunuyeckoro papHosecus (K)
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A -
| &
. K 3aBHCHUT TOJIBKO OT TEMIIEPATYPBbI.
. Yem Gosbme K, Tem GolblIe IPOLYKTOB B PABHOBECHHU.

3. lIpunuun Jle Hlarenne
Ecnu na cucmemy, naxooswyrocs 6 pagnogecuu, oKazamov GHeulHee 8030elicmaue, mo pasHosecue

cMeCcmumcst 8 CMOpPOHY, OCLAbNAIOUYIO IO 8030eticmale.

daxTop HanpagJienue cMelieHus

1 KOHILICHTpalys pearcHTa — BIIPABO

1 KOHLEHTpauus NpoayKTa — BJICBO

1 naBieHue (i ra3oB) B CTOPOHY MEHBILEr0 YKCJIa MOJIb ra3a
1 Temmeparypa B CTOPOHY JHA0TEPMHYECKON PeaKuu

4. Tensiooii d3pPpext peakuun (AH)
. Jk3oTrepmuueckasi: AH < 0 (BbraensieTcs Termo)
. Iuaorepmuyeckasi: AH > 0 (mormoiaercst Terwio)

Pacuér no 3akony I'ecca:
-"le]:"EBJ\IIJ{I = > AH; (OpoayKTEL) — 3 AH (peareHTH)
= . et =

IIpakTH4yeckas 4yacThb
3ananue 1. [lpunnun Jle HlaTenne
Jlns kak10M peakuy yKaKuTe, KyJaa CMeCTHUTCS paBHOBecHe IpY yKa3aHHBIX U3MEHEHUSX:
Peaknusa 1:
Naol(g)4+3H: (g) = 2NH;(g) AH 02 k]x
a) [loBbllIeHUE 1aBlIeHUs —
6) [loBpIIEHNE TEMITEpATypbl —
B) Ynanenue NH; —

r) loGaBnenne N> —

Peaxknus 2:
250: (g) + s (g) === 2504 (g) AH <0

a) YMmenblIeHne o0bEMa cocyaa —
0) OxnaxaeHue —

B) JloGaBnenue karanuzaropa — (o0ocHyiiTe!)

56




Peakuus 3 (B pactBope):
CH, COOH —— H* + CH,COO"~

a) Jlo6asnenue consinoi kucinotsl (HY) —

0) Mob6asnenue anerara Harpus (CH:COO") —

3aganue 2. Pacyér KOHCTAHTHI PABHOBECHS

B cocyne o6bémom 2 11 cmemanu 1 mons H: u 1 mons L. Ilpu ycraHoBneHuu paBHOBecus
obHapyxeno 1,6 mosp HI.

Peaknus:

H; +1; — 2HI

Haijigure:
1. PaBHOBeCHBIE KOHIICHTPAIIMH BCEX BEILIECTB.
2. Koncranty paBHoBecus K .

3aganue 3. Pacuér Temmosoro 3¢gdexra
Hcnonw3ys cnpaBounsle ganubie (AH®L, x/[x/monb):
o COx(r): —393,5

. H>O(x): —285,8

. CHa(r): 74,8

. O2(1): 0

Paccunraiite AH peakuumn ropeHusi MeTaHa:

CHy(g) + 202 (g) — CO:2(g) +2H; 01

3aganue 4. [IpogeccuoHaIbHBbIC CHTYAIUH

1. B CBHHIIOBOM aKKYMYJISITOpe TIPOTEKAeT oOpaTuMasi peaKIus:
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Pb + Pb0: +2H,50; /= 2PbS0; +2H,0 |(paspsa Enpaeo

o Kyna cmectutcst paBHOBecue py pa30aBJIeHUH YJIEKTPOJIUTA BOAOM ?
. Kak 310 moBnusieT Ha paboTOCIMOCOOHOCTh aKKyMYJISITOpa?
1. [Ipu neperpese TpaHcgopmaTopHOoro Macjaa Moryt oopasosbiBathes Ta3sl (CHa, C2Hz).

[ToueMy moBbIIIEHHE TEMIIEPATyPhl CMEIIAET PABHOBECHE B CTOPOHY PA3JIOKECHHUS?
2. [Touemy koppo3usi :Kejie3a YCWIMBAETCS B NPHUCYTCTBUM cojied? (CBSI3b C HMOHHBIM
PaBHOBECHEM U YAAJIIEHUEM MPOAYKTOB)
KonTposbHbIe BONPOChI
Uro Takoe XMMHUYECKOe paBHOBecHe?
Kak ¢popmynupyercs npuniun Jle latense?
[Touemy kaTanu3aTop He cMeIlaeT paBHOBecUe?

Kak paccuurarh KOHCTaHTY paBHOBecHs?

o > w DN

Kak TeruioBoit 3pexT cBA3aH ¢ HallpaBIeHUEM CMELCHHS IPU U3MEHEHUN TeMIIepaTyphl?
6. Kak 3HaHMsg 0 paBHOBECHMHM IIOMOTalOT B OOCIYy)XHBaHUM AaKKyMYJIATOPOB MU
[IpeI0TBPALLIEHUH aBapuii?
TpeGoBanus k oT4éTY

OT4€T NOMKEH CONEPIKATh:

o HazBanue u 1iens paboTsI

. Kpatkyto Teopetnueckyto cupasky (paBHosecue, K, npuniun Jle [latense, AH)

. Pemenus Bcex 3a1aHuil C MOSICHEHUSIMHA M pacu€TamMmu

o OTBeTBI Ha KOHTPOJIBHBIE BOIIPOCHI

o BbiBojJ, oTpaxkarouuili CBs3b TEPMOJMHAMUKM U DPaBHOBECHS € HNpodecCHOHATbHON
JeSITEIbHOCTBIO

BeiBoa (mpumep)

B xome mnpakTH4YecKOro 3aHATUSA A HAy4YWICS IIPEICKa3blBaTh CMELIEHHE XUMHYECKOIO
paBHOBECHs IIpM W3MEHEHUM BHEUIHUX YCIOBUM M pPAacCUUTHIBATH KOHCTAHTY PAaBHOBECUS IIO
AKCIIEPUMEHTAJILHBIM JIaHHBIM. Taxke s OCBOMJI METO/1 OIpeeeHHs TEeIIOBOro 3 dexTa peakuu. ITH
3HaHUS BaXHbl NI IIOHUMAHUSA IIPOIECCOB B AaKKyMYJATOpaxX, IJIE pPAaBHOBECHE 3aBHUCHT OT
KOHIIGHTPALlMU KHUCJIOTHl, U NpPU aHaIM3€ Ta30BBIACICHHUS B MEperpeToM o0OpyIOBaHHUU. YMEHHe
YIIPaBJIATh YCIOBHSMM PEAKLUHU MO3BOJSET MPOAIUTH CPOK CIYKOBI 3JIEKTPOYCTAHOBOK U 00ECIEUUTh

0€30MMacHOCTb UX IKCILTyaTalllu.

IIpakTnyeckoe 3ansaTue Ne2(
Juecmunmmna: OJ1.12 Xumus
Ipodeccusi: 13.01.10 DaeKTpOMOHTEp MO PEMOHTY U OOCITYXKHBAHHUIO SJEKTPOOOOPYAOBAHUS

(o oTpacisam)
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Tema: 6.1. /lucniepcuble cucTeMbl U (aKTOPBI UX YCTOWYHMBOCTH

HaunmenoBanue padorbi: PenieHue 3agady Ha IPUTOTOBJIEHUE pAacTBOPOB. PelieHune mpakTuko-
OPUEHTHUPOBAHHBIX PACUYETHBIX 3a/laHUil Ha JUCHEPCHBIE CHUCTEMBI, HCIOJb3yeMble B OBITOBOU H
MIPOU3BOJICTBEHHON NIEATEIHPHOCTH YEJIOBEKA, C TO3UIMI IKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI U
TPaMOTHBIX PEIICHUN POOIIeM, CBSI3aHHBIX C XUMHUEH

Ieab padoThi:

o HayuuTbcs paccuMThIBaTP MAcCOBYIO JIOJIFO PACTBOPEHHOIO BEIIECTBA M TOTOBUTH
pacTBOPBI 3aIaHHON KOHILIEHTPALIUH.

. IToHuMaTh TUIBI AUCTIEPCHBIX CUCTEM (PACTBOPBI, CYCIIEH3UHU, SMYJbCUH, a3P0O30JI1) U UX
MIPUMEHEHNE B OBITY U Ha MPOU3BOCTBE.

. OueHuBaTh 3KOJOTMYECKUE PHUCKH, CBS3aHHBIE C UCIOJIB30BAHUEM U YTWUIM3ALMEH
JUCIIEPCHBIX CUCTEM.

. [IpumensTh 3HaHus Ui Oe30macHOM pabOThl € XUMHYECKMMH BEIIECTBAMHU IPU
00CITyKMBaHUH 3JEKTPOOOOPYAOBaHUS (OXJIXKAAIOIMINE KUAKOCTH, CMa3KH, YIIEKTPOIUTHI U JIp.).

Teoperuyeckas 4acThb

1. IlucnepcHble cucTEMBbI

JucnepcHasi cucTteMa — 3TO CHCTEMa, COCTOAIIAS W3 JUCHEPCHOHHON cpeabl (B KOTOPOH

pacrnpezeneHo BelecTBO) U JUCTIepCcHOM (asbl (pacrpenen€HHOE BEIIECTBO).

Tun cucrembl Aucnepcuas gasa Cpena Ipumepsl

HcrnHHBI pacTBOp <1HM™m Kunkas Conénas BOJA,
INEKTPOJIAT
aKKyMYyJIATOpa

Komtonnsslil pactBop 1-100 am XKunkas/razoobpasznas | Kieit, Mosioko, TymaH

Cycniensus > 100 uMm (TBEpABIC) Kunakas H3BecTkOBOE  MOJIOKO,
OypoBoii pacTBOp

OMynbCcus > 100 aM (KHIKHE) Kunkas Maiiones, MAaCJISIHbIE
OXJIAKJAIOIINE CMECH

Anpo3zonb Teépable/sxuaxue I"a3000pa3Has JIbIM, TyMaH, IbLIb

2. MaccoBasi 10J151 paCTBOPEHHOI0 BellecTBa

it -
E-E ]
= —— « 100%
My.pa

rae:

Ifig-E8

— Macca pacTBOPEHHOTO BeIeCTBA, T

My pa

— Macca pacTBopa, r

3. IIpaBuJia NPUrOTOBJIEHUS] PACTBOPOB
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by - wd kg * w's

. [Tpu pazbaBieHUU:
o [Ipu cMemmBaHUU JBYX PacTBOPOB: OOIAs Macca BEIIECTBA = CyMMa MacC U3 KaKIOro
pactBopa

4. JKoJoruyeckas 0e30MacHOCTH

L4 Henp3s cnuBath KOHILOCHTPUPOBAHHBIC PaCTBOPLI KUCIIOT, H.IGHO‘-IGIZ, OJICKTPOJIUTOB B
KaHaJIn3al1Io.
L4 Hcmonbs30BaHHBIC Macjia, SMYJIbCHU, KOJUIOWAHBIC CMAa3K — OIACHBIC OTXOJbI, Tp€6yIOT

CIICIMATIBHON yTHIIN3AIHH.

o Adpo3onu (MbUTb, BIM) TPU PEMOHTE OOOPYJOBAHUS MOTYT COAEPKATh TOKCHYHBIC
metaisl (Pb, Cd, Cr) — tpeOyroT BeHTHiIsAIMU U CU3.

IIpakTH4yeckas 4acTh

3aganue 1. Pacuér MmaccoBoii 10/ ¥ IPUTOTOBJICHHE PACTBOPOB

1. Paccumraiite Maccy cosid m BOAbI, HeoOXoauMble Juisl ipurotosieHus 250 r 8%-Horo

pactBopa noBapeHHoi conu (NaCl).

2. KakoBa maccoBasi 10,1 cepHoii kKucjotThl, ecnu k 100 r 20%-Horo pacTBopa 100aBUIH
50 T BOIBI?
3. Ckoabko rpammoB 30%-noro pactBopa NaOH nyxHo nod6aButbh k 200 r BojbI,

qT00bI ONTy4uTh 10%-HBIN pacTBOp?
4. Cmemamn 120 r 15%-noro n 80 r 25%-noro pacreopoB caxapa. Haiinute maccoByro

JIOJTIO caxapa B MOJYYESHHOM PacTBOpE.

3ananmue 2. Onpenenure THI AUCIIEPCHON CHCTEMBI

z

Cucrema Tun aucnepcHoit | OdocHoBaHMe
CHUCTEMBI

Bo3nyx ¢ nbuibio

PactBop MegHOrO Kynopoca

Moioxko

I'muna B Bozie (MyTHas)

OB WIN -

JIbIM OT masIbHUKA

3aganue 3. [IpakTHKO-OpHEeHTHPOBAHHbIE 3a1a4YH
1. DJIEKTPOJIMT AJISl CBUHIIOBOI0 aKKymMyJasitopa — 37%-HbIil pacTBOp CEPHOI KHUCIOTHI

(p= 1,28 r/mn).
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. Kax npuroroButs 500 r Takoro snexkrponurta u3 96%-noi koHueHTpupoBanHo H2SO4?

. [Touemy Heb3s KCIOJIB30BaTh BOJAOIIPOBOIHYIO BOy (coaepkut cosmm Ca?t, Mg?*")?

2. [Ipu oOcnmykuBaHWUU TPAaHCHOPMATOPOB HCIIONB3YETCS MACASIHASL IMYJIbCUSL IS
OXJIaXKICHUSI.

. K xakoMy THIy JUCHIEPCHBIX CUCTEM OHA OTHOCUTCS?

o [Touemy oTpabGoTanHOe TpaHCPOpPMATOPHOE MAciO HeNb3sl clMBaTh B mouBy? Kakue

HKOJIOTUYECKHUE TTOCIICACTBUS ATO BHI3OBET?

3. [Tpu maiike 3MEKTPOHHBIX TUIAT OOpaszyeTcs: AbIM (a3P030Jib), coiepx ammmii (Irc U
naphl 0JIOBA.

o Kakue meppl 6e30macHOCTH HEOOX0AUMO CO0JIF01aTh?

o K kakomy Ki1accy OmacHbIX OTXO/A0B OTHOCUTCS TaKOW a3p030J1b?

3amanne 4. DK0JO0rHYeCKHHA aHAJIN3

[Tpoananu3upyite CUTYaIHIO:

Ha npeonpusmuu nocne pemonma snekmpoobopyoosanus ocmanucy 10 1 ompabomanHou
oxnaxcoarowel IMyIbcuu u 2 1 pacmeopa KUciomsl (0 o4ucmku KoHmaxkmos). Pabouuu npeonacaem

CIUMb BCE 8 Karajauzayuro, «mak Kak amo 600ay.

OtBerbTeE:
o [TpaB nu pabounii?
. Kakue HopmaTuBHbIE HOKyMeHTHl (Hampumep, @3 «OO6 oTxogax NpPOU3BOACTBA U

MOTPEONIEHUS») PETYIUPYIOT YTUIU3ALUIO TAKUX OTXOI0B?
. Kak npaBuiabHO yTUIM3UPOBATH 3TH TUCIEPCHBIE CUCTEMBI?
KonTpoJsbHBIE BOPOCHI
1. Urto Takoe nucnepcHas cuctema? IlpuBegure mnpumepsl U3 mpodeccruoHaIbHON

JEATEIILHOCTH DJICKTPOMOHTEpA.

2. YeM UCTUHHBINA PAaCTBOP OTVIMYAETCS OT KOJUIOWJHOTO U CYCIIEH3UH?

3. Kak paccunmtarb Maccy BellecTBa Ul INPUTOTOBJIEHMSI pPacTBOpa  3aJaHHOMN
KOHIIEHTpaluu?

4. [Touemy oTpaboTaHHbIE TEXHUUECKHE KUAKOCTH HEJIb3s CIMBATh B KaHAJIU3AIHIO?

5. Kakne CU3 HeoOXxoauMbl Ipu paboTe C adpo30JIsIMHU U AIMYIIbCUSMU?

TpeGoBanus k oT4éTy

Otuér JOJIDKCH BK/IHOYaTh:

° HasBanwue u 1ienp paboTsl

° Kpatkyro TeopeTnueckyro CHpaBKy (THUIBI  JUCHEPCHBIX  CHCTEM,  (HOPMYIIbI
KOHLIEHTpaLUi)

° Pemenus pacu€rHbIx 3a1a4 ¢ €AMHULAMHA U3MEPEHUS

° OTBETHI HA TPAKTUKO-OPUEHTUPOBAHHBIE U YKOJIOTUYECKUE BOIIPOCHI
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) BriBox

BeiBoa (mpumep)

B xozme mpakTH4ecKOro 3aHATHUsI sI HAaydusICsl pPacCUMTHIBATh KOHIEHTPALMM pacTBOPOB U
ONPENeNIATh THUIIBl JUCHEPCHBIX CHUCTEM, C KOTOPBIMH MOXET CTOJIKHYTbCA D3JIEKTPOMOHTEp: OT
IEKTPOIUTOB U OXJAKIAIOIIUX AMYJIbCUH 10 a’po3osed mpu maiike. OcoO0eHHO BaKHO OCO3HaBaTh
HKOJIOTUYECKYIO OTBETCTBEHHOCTh — HEMpPaBHJIbHAS YTHIU3AIUS JTaXKe «OOBIYHOM» >KHUIKOCTH MOXKET
HAHECTH BPEJ] OKPYXKAIOILEeH cpesie U 310poBbIo oiei. [loyueHHbIe HaBBIKM IIOMOTYT MHE 0€3011acHO U

I'paMOTHO 06pamaTbc;1 C XUMHUYECCKHUMU MaTCprajiiaMu B HpO(beCCHOHaHBHOfI JCATCIIBHOCTH.
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3.1. HNudpopmanuoHHOe 00ecneyeHHEe peaJu3alii POrPaMMbl

Jns peanu3anuu mporpammbl OMONMMOTEYHBIH (OHA 00pa3oBaTENbHON OpraHU3aALUU
JIOJDKEH UMETh 1€4aTHbIE U/WIN 3JIEKTPOHHbIE 00pa3oBaTeibHble U MH(POPMALIMOHHBIE PECYPCHI
JUI UCIOJIb30BaHUs B 0Opa3oBaresnbHOM npouecce. [Ipu popmuposanumn 6ubimoreqsoro ¢poxHga
00pa30BaTeNbHON OpraHu3aluy BbIOMpaeTcs HE MEHEE OJHOI0 M3JaHUs U3 NEepeuHMCICHHBIX
HW)KE IEYATHBIX M3/aHUM U (WIM) JIEKTPOHHBIX M3JaHUM B KayeCTBE OCHOBHOIO, IPU 3TOM
CIIMCOK MOKETOBITh JIOTIOJIHEH HOBBIMHU M3/1aHUSMH.

1 Xumus. Yueouuk CITIO. Epoxun F0.M. — M.: Akanemus, 2020.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. Xumust: anekTporHoe nocobue. - Yensounck, FOYpl'Y, 2018.

2. Xumus. Kokopesa B.B., KnoPyc, 2023.

3. Xumus ans Beex (Bepcus 2.1 Win) (PHIIO "POCYUIIPUBOP", "KYPC-88", ABT.
kosuiektuB MI'VIIB).

4. Otkpeitasg xumus. Bepcus 2.5 (OO0 «®uzukon»).

5. Mynetumenua CD-ROM «Xumus. ba3oBslii kypc — Buptyanbhas nabopatopusi».

6. Opranuyeckas xumus 10-11 knacce (mabopartopus cuctem mynbrumenua Mapl ' TY).

7. https://book.ru./book/947249
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