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COJIEP’)KAHMUE.

[TacriopT poHIa OIIEHOYHBIX CPEICTB 4
Cucrema onieHUBaHM MPO(HECCHOHATBHBIX 00pa30BaTEIbHbIX 6
pEe3yJbTAaTOB 110 BUAAM JIEATEIILHOCTH

KoHTpobHO-01I€HOUHBIE CPEeICTBA Ui TEKYIIETO U PYOeKHOTO 14
KOHTPOJISI Y4€OHOM TUCITUTUTHHBI

OJ1.12 Xumus

KOHTpPOIBHO-0IIEHOYHEIE CPEICTBA AJISI TPOMEKYTOIHOTO KOHTPOJIS 85
yaeOnoi aucrurinabel OJ]. 12 Xumus

Nudopmanmonnoe obecneyeHrue oOydeHus.. 102




IMacnopT ponaa oeHoOUHbIX cpeacTs no aucuuiinie O/1.12 Xumus

Ne KoHnTponupyemsble paznensl (TEMBbI) Konx kouTposmupyemoii | HaumenoBanue
JUCLUIUIAHBL* KOMIIETEHIIUU (I €€ | OLIEHOYHOT0
4acTH) CpelCTBa
Pasznes 1. OcHOBBI CTPOEHNSI BelleCTBA
Tema 1.1. CTpoenune aToMmoB OK 01, [IpakTnueckoe
XHMHUYECKHX 3J1eMeHToB u npupoga | OK 02 3aHATHC
XHMHYECKOH CBSI3H
Tema 1.2. [lepuoauyeckuii 3aK0H 1 OK 01, [IpakTnueckoe
Tabauna JI.. MenaeieeBa OK 02 3aHITHE
Paznen 2. Xumnuyeckue peakuuu
Tema 2.1. Tunbl XHUMHUYECKHX OK 01, OK 02, OK 04, | [IpakTtuueckoe
peakuuii OK 07 3aHITHE
Tema 2.2. DyiekTpoMTHYECKAS OK 01, [IpakTueckoe
AUCCOLUALMS U MOHHBII 00MeH OK 02 3aHATHE
Paznen 3. CTpoenne U CBOIiCTBA HEOPTraHM4YECKUX BelIECTB
Tema 3.1. Knaccudukaumus, OK 01, OK 02, OK 07, | [IpakTuueckoe
HOMEHKJIATYpPa U CTPOeHHe OK 08 3aHATHE
HEOPraHU4eCKUX BellecTB
Tema 3.2. DU3UKO-XUMHUYECKHE OK 01, OK 02, OK 07, | IIpakTuueckoe
CBOIICTBA HEOPraHNMYeCKHX OK 08 3aHSTHE
Tema 3.3. IIpousBoacreo OK 01, 0K 02, OK 07, | IIpakTnueckoe
HEOPraHU4eCcKHX BellecTB. OK 08 3aHATHE
3HayeHMe M IPUMEHEeHUe B ObITY U
HA NPOU3BOJACTBE
Pa3nea 4. CtpoeHue M CBOHCTBa OPraHNYeCKHX BelleCTB
Tema 4.1. Knaccupukanus, OK 01, [IpakTueckoe
CTPOEHHE H HOMEHKJIaTypa OK 02 3aHATHE
OpraHn4yecKnx BelecTB
Tema 4.2. CoiicTBa opranuyeckux | OK 01, OK 02, OK 07, | IIpaktnueckoe
coeUHeHUil OK 08 3aHSTHE
Tema 4.3. Opranuyeckne Bemecrea | OK 01, OK 02, OK 07, | IIpaktudeckoe
B ’KH3HeIesITeIbHOCTH YeJI0BeKa. OK 08 3aHSATHE
IIpou3BOACTBO U IPUMEHEHHE
OpPraHN4YecKHX BellecTB B
NPOMBIILIEHHOCTH

Pa3zpnen 5. Kunernueckue 1 TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH ITPOTEKAHUS
XHMHMYECKHUX peakuui

Tema 5.1. Kunernueckue OK 01, ITpakTnueckoe
3aKOHOMEPHOCTH NPOTEKAHUSA OK 02 3aHATHE
XUMHYECKHX PeaKui

Tema 5.2. TepmoannamMuyeckue OK 01, [IpakTHueckoe
3aKOHOMEPHOCTH NPOTEeKAHUSA OK 02 3aHSATHE

XHUMHYEeCKHX peakuuii. PaBHoBecue
XHUMHYECKHX peaKui

Paznen

6. /IlucnepcHbie cucTeMbl




o0yJaronuii, CEpBUCHBIN, COIIMATBHBIN TBOPUYECKHUH,
PEeKIaMHO-TIPE3EHTALIMOHHBIN ).

KoHeuHbI1 IPOAYKT, IOJy4aeMbIi B PE3YJIBTATE
TUTAHUPOBAHUS U BBITIOJHEHUS KOMILIEKCA YUeOHBIX U
HCCIIEIOBATENIbCKHUX 3aaHuil. [103BOISIET OLIEHUTh YMEHUS
00y4aroIuXCcsi CAMOCTOSATEIHHO KOHCTPYHPOBATh CBOU 3HAHUS
B MPOIIECCE PEUICHUS MPAKTUUECKUX 3a/1a4 U po0Jem,
OpPUEHTUPOBATHCS B MH(POPMAIIMIOHHOM MPOCTPAHCTBE U
ypOBEHBb ()OPCUPOBAHHOCTH AHATTUTHYCCKHUX,
HCCIEA0BAaTENIbCKUX HABBIKOB, HABBIKOB ITPAKTHUYECKOIO U
TBOPYECKOT0 MBIIUICHUSA. MOMXKET BBIIOJHATHCS B
WHJUBUAYAIBHOM MOPSAKE WIH TPYNION 00y4aroluXcsl.

Tema 6.1. IlucnepcHbie cUCTEMBI U OK 01, [IpakTHueckoe
(akTOpPHI UX YCTOHYHBOCTH OK 02 3aHSTHE
DyYHKIIMOHATIbHbBIN
MIPU3HAK } Kon
OLIEHOYHOT'O Koxudukarop KOHTPOJIbHBIX 3aJaHUI KOHTPOIHHOT
cpexacTsa (TUm Merton/popma KOHTpOIIS
0 3a/1aHus
KOHTPOJIBHOTO
3a/1aHus)
[IpoekTHOe 3amanue | YueOHbIil MPOeKT (KypCOBOM, UCCIIEA0BATEIIbCKUH, 1

JUarHOCTUPOBAaTh YMEHUS, MHTETPUPOBATh 3HAHUS Pa3IMYHbIX
oOyacTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUS.
Mo3keT BBINONHITHCS B UHAUBUYaIbHOM HOPSIKE WIH
rpynnoi o0yyaronmxcs.

Tect, TecroBoe TecTupoBaHue, MMCbEMEHHBIN JK3aMEH. 8
3aJjaHue Cucrema cTaHJapTU3UPOBAHHbIX 33JJaHUH, T03BOJIAIOLIAS
aBTOMATH3MPOBATH MPOIETYPY U3MEPEHUS YPOBHS 3HAHHUNA U
yMEHUH 00y4arouierocs.
[IpakTuueckoe JlabopaTopHasi paboTa, IpakTUYECKUE 3aHATHS, 9
3aJjaHue MPAKTUYECKUN IK3aMEH.
CpencTBo At KOHTPOJISI MPUOOPETEHHBIX 00yUJaIOIIUMCS
npo¢eCCHOHATIBHBIX HAaBBIKOB M YMEHUH 1O YIIPABICHUIO
KOHKPETHBIM MaTe€pPHaIbHBIM OOBEKTOM.
Hccnenosarenscko | MccienoBarenbckas padora. 11
€ 3a/laHue 3aaHue, UMEIoIllee HECTaHIapTHOE PELICHUE U MTO3BOJISIOIIEE

Cucrema oneHuBaHHA NPO(ecCHOHATBHBIX 00pPa30BaTEJILHBIX Pe3y/JIbTATOB M0 BHAaM

HECATECJIBbHOCTH

Onucanue cucTeMbl OLICHUBAHUSA

IToka3aTeau oeHUBAHUA

HaumenoBanue OIIOP | 25 6annoB 20 6as10B 15 6annoB 10 6an10B
| .Bnanenue 3HaHUSAMH 3HaeT u 3HaeT u B nenom He packpriBaer
TEPMHHOJIOTUU MIOHUMAET MIOHUMAET IIOHMMAET, HO coZiepKaHue
TEPMHHBI U TEPMHHBI U JOITYCKaeT TEPMHHA,
onpeneacHus OTIpeieNIeHus], HO | OLIMOKH B HEYMECTHO
JOIIYCKAaeT 3HAHUU




HE3HAUUTENIbHbIE | TEPMUHOJIOIMU U | IPUMEHSET
OLINOKH OTIpeIesIeHUH, TEPMUHBI
UCIIPaBIISIET
nocie
3aMeYaHui
2.Pe3ynbTaTUBHOCTH WNudopmanms WNndopmanms CryneHt WNudopmanms
UH(POPMALIMOHHOTO HailzeHa BepHO, | HaiineHa He CaMOCTOSITENIbHO, | HalileHa He
MIOUCKA HeOobIIHe II0JIHAs C B CPOK, C HIOJIHAS C
He/104€eThl HETOYHOCTSIMH, HeJloueTaMu HETOYHOCTSIMH,
UCTIPABIISIIOTCS KOTOPBIE CTYJICHT | BBIMOJIHSAET KOTOPBIE CTYJCHT
CTY€HTOM UCIIpaBIISET 3aJaHus, C HE MOXET
Cpa3y, IOMOTaeT | CAMOCTOSATEIbHO | IOMOLIBIO UCTIPaBUTH 0e3
B IIOUCKE npenojaBarenas | HOMOLIU
uH(pOpMaIN JIeNIaeT BBIBOABI | MIPEIoIaBaTess
OJTHOIPYITHUKaM
3.CxopocTh u Crynent Crynent Crynent CrygaeHt c
TEXHUYHOCTb CaMOCTOSITENIbHO, | CAMOCTOSITENIbHO, | CAMOCTOSITENIBHO, | TIOMOLIbIO
BBITTOJIHEHUS 3a/1aHU B CPOK ¥ BEPHO B CPOK, C B CPOK, C npernoaaBaress,
BBINOJIHSAET HEOOJIbIIMMHU HeJloueTaMu HECBOEBPEMEHHO,
3a/laHus, IeJaeT | Hejpo4yeTaMu BBITIOJTHSET C HeJJ0OYeTaMu
BBIBO/IbI, BBINOJIHSAET 3aJjaHus, C BBINOJIHSET
IIOMOTaeT 3a/laHus, IeJaeT | IOMOIIbIO 3a/1aHus, C
OJTHOTPYIIITHUKAM | BBIBOJIBI, npenojaBaTenss | HOMOILBIO
IIOMOT'aeT JIeJIaeT BBIBOJBl | IPEIoaBaTess
OJTHOTPYNITHUKAM JIeNIaeT BBIBOJIbI
4.0¢popmnenue 3aganuil | 3anaHus 3anaHus 3ananus Odopmrenue He
oopmisier oopmisier BBITOJIHSET COOTBETCTBYET
aKKypaTHO B aKKypaTHO, HO HEaKKypaTHO, CO | TpeOOBaHUAM
COOTBETCTBUM C | UMEIOTCS 3HAYUTEIbHBIMU
TpeOOBaHUSIMHU 3aMevaHus 3aMeYaHUSIMH.
IpernojiaBaTels,
B COOTBETCTBHUH C
I'OCT
5.ApryMeHTHpOBaHHOCTh | B nuceMeHHolU u | B nucemennoii u | [IpuBogur IIpuBoaut
CYXJIeHUH, mmpora YCTHOU peun YCTHOU peun pUMEpHI, pUMEPHI,
Kpyrosopa MIPUBOIUT MIPUBOINT OIIHCHIBAET (axThl,
IPUMEDBI, IPUMEDBI, SBJIEHUSI, (DAKTHI, | ONMCHIBAET
(bakTsl, (bakTsl, HO 3aTpYyJIHAETCS | SIBICHUS, HE
OIHCHIBAET OIHCHIBAET B JIOTHYECKOM JieNiaeT BBIBOIBI,
SIBJICHUS, SIBTICHHUS, W3JI0KECHHUH, CpaBHEHUS
MIPOU3BOUT MIPOU3BOUT aHasmse,
CpaBHEHUSI, CpaBHEHWSI, CpaBHEHHH,
aHaJu3, JIeNaeT aHau3, JIeaeT BBIBOJIAX
BBIBO/IBI BBIBOJIBI, HO
3aTpy/AHSAETCS B
MOCTPOSHHUH
JIOTMYECKOTO
W3JI0KECHUS
MaTepuaia
6.ITouck, 06paboTKa u Paboraer ¢ Pabotaer ¢ Henocrarouno [IpoBenen
Ipe0CTaBIICHUE JUTEPATYPOH, JUTEPATYpPOH, npoBesieH cOop U | TOUCK U cOop
TTOMCKOBBIMHU TTOMCKOBBIMHU o0paboTka nHpopmanuu,




nHpopmauu mo

U3y4aeMOMYy MaTepuainy

CHCTEMaMH,
MOATOTOBJICHHAS
nHpopmanus
COOTBETCTBYET
TEMaM 3aJJaHHs,
MIOJTHO PACKphITa,
oToOpakeHa, Mpu

CHCTEMaMH,
MOATOTOBJICHHAS
uHbopmanus
COOTBETCTBYET
TEMaM 3aJJaHHs,
MOJTHO PACKpHITa,
NpeOCTaBIICHHUE

nHpopmanuu,
IpeoCTaBIICHUE
uHpopmaruu He
COOTBETCTBYET
TpeOOBAHUAM

TeMa He
pacKphbITa, WIHA
HE
COOTBETCTBYET
3aJJaHUIO0

HEOO0X0AUMOCTH | MHpOpMALIUU HEe

COIIPOBOXAAETCS | B MOJHON Mepe

HaTJISTHOCTBIO COOTBETCTBYET

(cxemamu, TpeOOBaHUAM

PUCYHKaMH),

MIPeI0CTaBIIACTCS

JOTMYHO B

COOTBETCTBUH C

TpeOOBAHUSIMHU,

JTAIOTCS CCHUIKU

Ha HCTOYHUKHU
7.Mcnonb3oBanue 3HaeT 3Haer He B nonnoun He B nonnoun
y4eOHO-1ab0paTOPHOTO | YCTPOKMCTBO, YCTPOKCTBO, Mepe BiIajieeT Mepe BiajieeT
o0opymoBaHus AJs Ha3Ha4YeHHE, Ha3HAYCHHE, 3HAHUSMH 3HAHUSMH
peIIeHus MPaKTHYECKUX | METOJBI padOTHI | METOJIBI PA0OTHI | YCTPOWCTBA, YCTPOKCTBA,
3a1a4 (M3MEpUTENbHbIE | C y4eOHO- ¢ yueOHo- Ha3HAYCHMS, Ha3HAYCHMS,
npuOOpskI U 1a00paTOPHBIM 1a00paTOPHBIM METOIAMHU METOIAMHU
UHCTPYMEHTBHI) o0opynoBaHuemMm, | 000OpyJqoBaHHEM, | PabOTHI C paboTHI C

MIPOU3BOJIUT HO JIOIyCKaeT yueOHO- yueOHO-

paboThI ¢ OIMOKH B 71a00paTOpHBIM | J1a0OpaTOPHBIM

MIpUMEHEHUEM pabote ¢ yueOHO- | 000pyAOBaHUEM. | 00OPYIOBAaHUEM.

yueOHo- 1a00paTOpHBIM [IpouzBoaut [IpouzBoaut

J1a00paTOPHOTO obopynoBaHueM, | pabOTHI C paboThl ¢

o0opyJoBaHus B | cOOJIIOIaeT 3aMeYaHusIMH, HapylIeHuEM

COOTBETCTBUM C | TEXHUKY coOuo1aet TEXHOJIOTHH,

TpeOOBaHUSAMHU U | OE30M1aCHOCTH, TEXHUKY MPUHIIAIIOB

TEXHOJIOTHEH, OepexHO 0€30MacHOCTH. paboThl, UMEET

co0uro1aer OTHOCHTCS K 3aMevyaHus 1Mo

TEXHUKY 000pyI0BaHUIO TEXHUKE

0€30macHOCTH, 0e30macHOCTH

OepexxHO

OTHOCHTCS K

000pyIOBaHHUIO.

Moxer oka3aTh

MOMOIIIb B

pabote

OJTHOTPYTTHUKAM
8. Bpems Ha Cobmtonenue [IpeBblieHue ITpeBbiieHne [IpeBbleHue
BBITTOJTHEHHE 33JaHHS BpeMs U BpEMEHHU BpEMEHU BpEMEHU

MOJITOTOBKH BBITIOTHEHUS HA | BBIMIOJTHEHUS HA | BBITIOJHEHUS HA

3amanus, cpokoB | 10 % 20% 30 u 6oxee %

cIayy 3aJlaHuM.

Kpurepun onenuBanus




KonnyectBo 6aisios YpoBeHb chOpMUPOBAHHOCTH Onenka

85 —100 MOBBIIICHHBIN COTIIMYHOY

70 — 84 JIOCTATOYHBIN «XOpOLIOY»

50 — 69 MTOPOTOBBIN «YIOBJIETBOPUTEIHHOY
MeHee 50 KOMIIETEHIUS He chopMUpoBaHa «HEY/I0BJIETBOPUTEIILHO

Iloka3aTe/u olleHUBAHNS Pe3YJIbTATOB TECTHPOBAHMS

HanmenoBanue 25 6anoB 20 6an0B 15 6annoB 10 6an10B
OI110oP
1) Bnanenue 3nanusiMmu | 3HaeT ¥ TOHMMAET | 3HAET u | B uenom nonumaer, | He  packpsiBaer
TEPMHUHOJIOTHH TE€PMUHBI U | IOHUMAET HO JIOIIYCKaeT | CoJep>KaHue
oTIpeieTICHUS TEPMHHBI U | OIMOKKM B 3HAHWH | TCPMHUHA,
oTpeseNieHus, HO | TePMUHOJIOTUH U | HEYMECTHO
JIOITYyCKAaeT ONpENCIICHUH, NIPUMEHSET
HE3HAYUTENbHBIE | UCTIPABISIET IMOCIE | TEPMHUHBI
OIMOKHU 3aMEYaHMi
2) IlpaBUIBHOCTH OtBetsl  BbIOpaHbl | OTBETHI Crynent ¢ | bonpmmHCcTBO
BBIOOpA OTBETA WIIH BEpPHO, B CPOK BEIOpaHBI BEPHO, | HEIOYETAMU H C | OTBETOB BBIOpaHBI
OTBETOB C HeOONpIIMMH | HEOOJBIION HE BEPHO u
HEJI0YeTaMHU, 3a/IEPKKON BO | HECBOEBPEMEHHO
CBOEBPEMEHHO BpPEMEHHU
BBITIOJTHSIET
3a/laHus
3) ckopocTb U CryneHt CryneHt CryneHt CryneHt c
TEXHUYHOCTh CaMOCTOATENIbHO, B | CAMOCTOSITENIBHO, | CAMOCTOSITEHO, B | TOMOILBIO
BBITIOJTHCHHSI TECTOBBIX | CPOK M BEpHO | B CPOK, C | CPOK, C HEJTOUETaMH | TIPETOIaBaTEeIs,
3a/laHui BBITIONTHSIET HEOOIBIIUMU BBITIOJTHSET HECBOEBPEMEHHO, C
TECTOBBIC 3aaHUS HeJI04YeTaMU TECTOBBIC 3aJ]aHUsl | HEJAOUETaMU
BBITIOJTHSET BBITIOJTHSET
TECTOBBIC TECTOBBIC 3aJaHUs
3a/laHus
4) Odpopmienue 3amanus 3ananust 3amanus Odopmnenne He
3a/laHui odopmiser odopmiiser BBITIOJTHSET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO, HO | HEAaKKypaTHO,  CO | TpeOOBaHUSIM
COOTBETCTBUU C | UMeroTCs 3HAYUTENbHBIMU npernoaaBaTens
TpeOOBaHUSIMU 3aMeYaHus 3aMeYaHUSIMHU
MpernoaBaTens
5) Bpewms Ha Cobuoienue [IpeBriieHue [IpeBbilieHue [IpeBbiieHNE
BBHITIOJTHEHHE 33/1aHUsI | BPEMs U TIOJITOTOBKU | BPEMEHH BpEMEHU BpPEMEHHU
3a/1aHus, CPOKOB | BHITIOJIHEHHSI HAa | BBITOJTHEHUS Ha | BeIMOTHEHHUS Ha 30
clavu 3aaHunil. 10 % 20% u 6onee %
° OO6mee xommuecTBO BorpocoB mnpuHumaercss 3a 100%. OreHka BBICTABISETCS TIO

SHAYCHUIO COOTHOIICHUS MMPABUJIBHBIX OTBETOB K O6H16My KOJIMYCCTBY BOIIPOCOB B IIPOLCHTAaX.

Kpurepun onenok

1. Onenka «5» (otnu4Ho) — o1 85 10 100% npaBUIBHBIX OTBETOB;
2. Ouenka «4» (xopomio) — ot 75 1o 84 % npaBUIbHBIX OTBETOB;
3. Onenka «3» (yIOBIETBOPUTENBHO) — OT 55 10 74 % npaBUIIbHBIX OTBETOB;




4, Onenka «2» (HeyIOBIETBOPUTENBHO») — MeHee 55% MpaBUIIBHBIX OTBETOB

Kpurepuu onienuBanus

KoumnuectBo 0ass10B YpoBeHb c(hOpMHPOBAHHOCTH Ouenka

85-100 MOBbIIIIEHHbII «OTJIMYHO»

70-84 AOCTATOYHBIH «XOPOII0»

50-69 MOPOTrOBBI «Y/10BJI€TBOPHUTEIbHO)
MeHee S0 KOMIIeTeHI[UsA He C()OpMHUPOBaAHA «HEY/0BJIETBOPUTEJIbHO»

Iloka3atesn oneHNBaAHUS YCTHBIX OTBE€TOB

HaumenoBanue OIIOP | 25 6ani0B 20 d6au10B 15 6annoB 10 6a10B
1) Bnanenue 3HanusiMu | 3HaeT u | 3Haer u|B nenom | He
TE€PMUHOJIOTUH [OHHUMAeT [OHUMAeT [IOHMMAET, HO | PaCKphIBAET
TEPMUHBI U | TEPMUHBI U | JOIYCKaeT coJiep)KaHue
olpeieeHus olpeieNneHus, OLIMOKH B | TEpMHHA,
HO  JIONYCKaeT | 3HaHUU HEYMECTHO
HE3HAUUTENIbHBl | TEPMUHOJIOTUU | IPUMEHSET
€ OIIMOKH U OINpeeNeHUl, | TEpPMUHBI
UCIIpaBIISET
nocie
3aMevyaHuil
S)AprymentupoBaHHocT | B nucemenHoii u | B nuceMennoii u | [IpuBonut IIpuBoaut
b CYXJIEHHH, IHUpOTa YCTHOM peuu | yCTHOH peuu | mpuMepsl, pUMEpHI,
Kpyrosopa MPUBOJIUT MPUBOJIUT OIHCHIBAET (dakThl,
HPUMEDHI, IIPUMEPBHI, SBJICHUS, OIMCHIBAET
(baxThI, (bakThI, (bakThI, HO | ABJICHMS, HE
OIMCHIBAET OIMCHIBAET 3aTpyJQHSETCS B | ejacT
ABJICHUS, SBJICHUS, JIOTUYECKOM BBIBO/IbI,
IIPOU3BOJIUT IIPOU3BOJIUT U3JI0KEHUH, CPaBHEHHUS
CpaBHEHMS, CpaBHEHMS, aHause,
aHaJIN3, JEJNAeT | aHalu3, JEJAacT | CPAaBHEHUH,
BBIBOJIBI BBIBO/IbI, HO | BBIBOAAX
3aTpyqHseTCsS B
MIOCTPOECHUHU
JIOTUYECKOTO
U3JI0KEHUS
marepHasa
6) Ilouck, obpaboTka u PaGotaer c | PaGotaer ¢ | Hemocratouno | IlpoBenen
IIPEIOCTABIIEHNE JUTEPATYpOH, JUTEPATypOH, npoBesieH cOop | moucK U cOop
nH(pOpMaINU o ITOMCKOBBIMU ITOMCKOBBIMU " oOpaboTka | nHdopmanuu,
M3y4aeMOMY MaTepuaily | CUCTEMaMHu, CUCTEMaMH, uHpopManuy, TeEMa HE
MOJIFOTOBJIEHHAS | MOATOTOBJIEHHAS | MPEJOCTaBICHH | PacKpbITa, UK
uHpopManus uHpopManus e wuHpopMaluu | He
COOTBETCTBYET COOTBETCTBYET | HE COOTBETCTBYE
TEMaM 3aJlaHus, | TeMaM 3aJaHus, | COOTBETCTBYET | T 3aJlaHUIO
MIOJIHO PacKphbITa, | MOJIHO TpeOoBaHUAM

oTOOpaxeHa,
npu
HEO0OXOIUMOCTH
COMPOBOXKIACTCSI
HATrJISITHOCTBIO

packpsITa,
IpeOCTaBICHHE
uHpOpMaLUu He
B TIOJIHOM Mepe




(cxemamu, COOTBETCTBYET
PUCYHKAMH), TpeOOBaHUAM
MIPEIOCTABIISETC
s JIOTUYHO B
COOTBETCTBUU C
TpeOOBaHUSMH,
JAIOTCSl  CCBUIKH
HA NCTOYHHUKH
8) Bpems Ha CobGnronenue [IpeBbilieHne [IpeBblilieHE [IpeBblilieHE
BEITIOJTHEHUE 3a/IaHUS BpeMst U | BpEMCHH BpPEMCHH BpPEMCHH
MOJATOTOBKH BBITIOJTHEHUSI HA | BHIIOJHEHHUS HA | BBIMOJIHEHUS
3aganusi, cpokos | 10 % 20% Ha 30 u OGonee
caud 3alaHui. %

Kpurepun onenuBanuns

KoanuecTBO 0a/1510B YpoBenb ¢chopMHUPOBAHHOCTH Onenka

85-100 NMOBBIIIEHHBIH «OTJINIHOY

70-84 JAOCTATOYHBIN «X0pOo1I0»

50 — 69 MOPOTroBbIi «Y/OBJIETBOPUTEIbHO)
Menee 50 KOMIeETeHIUs He chopMupoBaHa «HEYT0BJIETBOPUTETHHOY

Iloxka3aTenu oneHMBaHUS NPAKTHYECKOH PadoThI

HaumenoBanue OIIOP | 25 6asnioB 20 6as10B 15 6annoB 10 6an10B
1.Bnagenne  3HaHusAMHU | 3HAeT W HOHHUMAET | 3HAET u| B uenom | He  packpsiBaeT
TEPMUHOJIOTHH TEPMUHBI U | IOHUMaeT MIOHUMAeT, HO | coJepxaHue
oTpeseNeHus TEPMUHBI U | JOMYyCKaeT TEpPMHUHA,
olpesieNieHus, HO | OMOKY B 3HAHHM | HEYMECTHO
JIOTTYCKaeT TEPMUHOJIOTHH ¥ | IPUMEHSET
HE3HAUUTENIbHbIE | OIpeJlesIeHul, TE€PMHUHBI
OIINOKHU UCIIPaBJISAET
[I0CJIE 3aMEYaHU
2.Pe3ynbTaTUBHOCTH Nudopmanus WNndopmanus CryneHt WNudpopmanus
UH(POPMALIMOHHOTO HailneHa BEPHO, | HalijieHa HE | CaMOCTOSTENbHO, B | HalJIeHa HE
MOMCKa HeOombIINe MoJIHAs C | CPOK, C | moyHas c
HEJI0YETHI HETOYHOCTSIMH, He/loueTaMu HETOYHOCTSMH,
HCIIPABIISAIOTCS KOTOpBIE€ CTYIECHT | BBHINOJIHSET KOTOpBIE CTYAEHT
CTYIEHTOM Cpa3sy, | UCIIPaBIISET 3aJ1aHus, c | HE MOXET
[IOMOTaeT B MOKMCKE | CAMOCTOSITENIbHO | TIOMOIIIBIO UCIIPABUTh oe3
uHpOopMaIU npernoiaBaTess MIOMOIIIN
OJIHOTPYITHUKAM JIEJIaeT BBIBOJIBI npenojaBaTens
3.CxopocTb u Crynent CryneHnt CryneHnt Crynent c
TEXHUYHOCTb CaMOCTOSITENIHO, B | CAMOCTOSTEIbHO, | CAMOCTOSITENIBHO, B | IOMOIIBIO
BBITTOJIHEHUS 3a/IaHUH CPOK ¥  BEpHO | B CPOK, C | CPOK, C | mpenoaasarens,
BBITIOJTHSET HEOOJIbIINMHU HeZ0YeTaMu HECBOEBPEMEHHO,
3aJaHus,  JeNlaeT | HeAo4eTaMH BBITOJIHSIET C He/loueTaMu
BBIBOJIbI, ITOMOTAET | BBINOJIHAET 3aJJaHus, C | BBIIOJHSET
OTHOTPYIITHUKAM | 33JlaHUs, JIEJNaeT | TOMOIIbIO 3a/1aHus, c
BBIBOJIbI, npernojaBaTens MIOMOILBIO
IIOMOraeT JIeNIaeT BBIBOJIBI IpernoiaBaTens
OJIHOTPYNITHUKAM JIeJ1aeT BbIBOJbBI
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4.0dopmiieHne 3a1anuii | 3amaHus 3aganus 3agaHus Odopmnenune He
odopmiisier odopmitsieT BBITIOTTHSIET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO,  HO | HEAKKypaTHO, €O | TpeOOBaHUSIM
COOTBETCTBUU C | uMeroTcs 3HAYUTEIIBHBIMU
TpeOOBaHUSIMU 3aMe4yaHus 3aMeYaHUsIMU
npernojaBaTens, B
COOTBETCTBUU c
I'OCT
5.ApryMmeHTupoBaHHOCTb | B mucemenHoit u | B nucbmennoi u | [IpuBoaut [IpuBoaut
CYKJICHUH, IIUPOTa YCTHOU pedu | yCTHOU peuu | IpUMepBl, pUMeEpbI, (QaKThl,
Kpyrosopa MIPUBOJIUT MPUBOJIUT OTHCHIBACT OIHCHIBACT
npuMepsl, (HaKThI, | IPUMEPHI, ABNICHUS, (DaKTHl, | SIBICHUS, HE
OIHCHIBACT GbakThI, HO 3aTpyJHSETCS B | e€aeT  BBIBOJBL,
SIBIICHMS, OIIHCHIBAET JIOTHYECKOM CpaBHEHHS
MIPOU3BOJIUT SIBIICHUS, U3JI0KEHUH,
CpaBHEHWsI, aHAIIN3, | IPOU3BOIUT aHaJuse,
JIeJIaeT BBIBOIBI CpaBHEHHS, CpPaBHEHHUH,
aHaJu3, JieJaeT | BhIBOAAX
BBIBO/IBI, HO
3aTpymHseTCS B
MIOCTPOCHUU
JIOTUYECKOT0
U3II0KEHUS
MaTepuaia
6.ITouck, 06paboTKa u Paboraer ¢ | PaGoraer ¢ | Hemocrarouno [IpoBeneH mnowuck
IpeOCTaBIICHUE JUTEpaTypoi, JIUTEPaTypOH, poBeJeH cOop u | u coop
UHpOpMaILUHU IO MTOMCKOBBIMU MTOMCKOBBIMU o0paboTka uHopManuy,
U3ydaeMoOMy MaTepually | CHCTeMaMH, CHCTEMaMH, uHpOpMaIny, TeMa He PacKphITa,
MIOJITOTOBJICHHAS MOJTrOTOBJICHHAsl | MPEJOCTaBIICHUE WIN HE
nHpopmanus uH(popManus nH(pOpMaLlUM  HE | COOTBETCTBYET
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET 3aJJaHUIO
TeMaM 3aJjaHus, | TeMaM 3aJlaHus, | TPeOOBAHMIM
MOJTHO  PAcKpbITa, | MOJHO PACKpHITa,
OoTOOpaxkeHa, MpH | IPEJOCTaBICHHUE
HE00X0AUMOCTH uHpoOpMaLlUu HE
CONPOBOXKAACTCS B IIOJHOW Mepe
HarJIsIHOCTBIO COOTBETCTBYET
(cxemamu, TpeOoBaHUAM
PUCYHKaMH),
MIpeI0CTaBIIAETCS
JIOTHYHO B
COOTBETCTBUU c
TpeOOBaHUSIMU,
JArOTCS CCHUIKM Ha
HMCTOYHUKH
7.Mcnonb3oBaHue 3HaeT yCcTpoOMCTBO, | 3HAET He B monnoii mepe | He B mosHOMU
yueOHO-1a00paTOPHOTO | HA3HAYEHHUE, YCTPOKHCTBO, BJaJieeT 3HAHUSIMH | Mepe BJIajieeT
o0opynoBaHus AJs METOABl PabOTHl C | HA3HAYCHUE, YCTPOKCTBA, 3HAaHUSIMH
pelIeHHs MPaKTHYECKUX | yaeOHO- METO/bI pabOoThI C | HA3HAUCHMUS, YCTpOKCTBa,
3a/a4 (M3MEpUTEIbHBIE | JTA0OPATOPHBIM y4eOHO- MeTogaMu PaboThl | HA3HAYCHUS,
npubopsl U 000py0BaHUEM, 1a00paTOPHBIM c yueOHO- | MeTogaMu paboThI
WHCTPYMEHTHI) MIPOU3BOIUT obopymoBaHrueM, | J1aOOpPaTOPHBIM c y4eOHO-
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paboThl c | HO JIOTTYCKaeT | 000Py/I0BAaHUEM. 1ab0paTOPHBIM
MIPUMECHCHHEM OIINOKHU B | [IpousBoaut 000pyOBaHUEM.
y4eOHo- pabote ¢ yueOHO- | paboThI ¢ | [IpousBogut
1a60paToOpHOTO n1abopaTOpHBIM 3aMeUYaHUsIMU, paboThI c
o0opynoBanusi B | o0opynoBaHUEM, | COOIIOIAECT HapyIIeHHEM
COOTBETCTBUU ¢ | cobmomaer TEXHHUKY TEXHOJIOTHH,
TpeOOBaHUSIMU TEXHUKY 6e30macHoCTH MIPUHIIUIIOB
TEXHOJIOTUEH, 0e30macHOCTH, paboThI, MeeT
coOnrogaer OepexHo 3aMeyaHus 1o
TEXHHUKY OTHOCHUTCS K TEXHHUKE
0€301acHOCTH, 000py1I0BaHHUIO 0€301acHOCTH
OepexHO
OTHOCHUTCS K
000pYyI0BaHUIO.
Moxer OKa3aThb
MoMOIllb B padote
OJTHOTPYITHUKAM
8.Bpems Ha Bemonnenue | CoOmoneHue IIpeBbrnienne [IpeBbiieHne IIpeBbrnienune
3a/1aHus BpeMs U | BpeMeHU BpPEMEHHU BpPEMEHHU
MOATOTOBKH BHITIOJTHEHUS Ha | BBIMIOJIHCHUS ~ Ha | BITOJHECHHS Ha 30
3amanus, cpokoB | 10 % 20% u 6osee %
CHa4y 3aJaHUM.
Kpurepun oueHuBanusi

KonnuyecrBo 0ay10B Yposenb chopMHPOBAHHOCTH Ounenka

150 — 175 NMOBbILICHHBIN «OTJIHYHO)

115- 140 JOCTATOYHBIH «XOpOLIO»

80 - 105 MOPOTrOBBIi «Y/10BJIETBOPHUTEIbHOY

meHee 70 KOMIIeTeHIIus1 He chopMHUpoBaHa «HEYT0BJIETBOPUTEIbHO)

PexoMeHaanmuy 1o oeHNBAHHUIO NTOTOBOM aTTeCTAIIUNH

(0J11(0) 25% 20% 15% 10%
Bnanenune MTOJIHOCTBIO W3J1araeT W3JIaraeT MaTepual | He
TEPMUHAMHU, U3J1araeT TEOPETUYECKUI HETIOJIHO, JIOIYCKAET | BBICKA3bIBAEC
TEOPETUYECKN | TEOPETHUYECKUI Matepuai,l-3 HETOYHOCTH B|T CBOH
M MarepuajioM | MaTepHall, OIIMOKH, KOTOPHIE | ONpeAeTICHUN CYKIEHUSA
¢BOOOIHO caMm Ke W | TIOHSATHH, oo HE
ONEpUPYET HCIIPABJISIET yrnoTpeOaeHuH apryMeHTUp
HayYHBIMHU TEPMHUHOB yeT UX,
TepPMUHAMHU o HEIOCIIEI0BA
JTUCIUTUINHE TEJIbHO u
HEYBEPEHHO
W3J1araet
U3Y4YEHHBIN
MaTepual
Oco3HaHHOCTH | OOHAPYKUBAECT HesnauunrenbHpie HEJI0CTaTOYHO JIOITYCKAET
CYXKJICHUH, IIOHUMAaHUe peueBble HEIO0YETHI | TITyOOKO u | 6ompuIoe
JIOTUYHOCTh Marepuaia B apryMEHTUPOBAHO KOJINYECTBO
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MOCJIEIOBATEILHOC | BBICKA3bIBAET CBOM | PEUEBBIX
TH M3JI0KCHUS CYXKICHUS OIIMOOK TIpH
H3JI0KEHU U
MaTepuaia
ApPryMeHTHpPO | apryMEHTHPYET 1-3 HemoueTa TpH | 3aTPYAHSICTCS HE  MOXET
BaHHOCTb CBOM  CYXICHUS; | IPUBEIACHUH MIPUBECTH MIPUMED; IPUBECTU
CBOOOIHO npumepa Marepuan H3jaraer | mpuMmep
PUBOTUT HEIIOCJIEI0BATEIHLHO
IpUMEPHI Ha
3aJIaHHYIO TEMY;
Kpyrozop oTBeyaeT Ha 3 | oTBeyaeT Ha 2 | OTBEYaeT Ha | HE  MOXET
JIOIIOJIHUTEIBHBIX | JTOIMOJIHUTEIBHBIX | JOIOJHHUTEIbHBII OTBETHTh Ha
BOITpOCca BOITpoOCca BOITPOC JIOIOJIHUTE
BHBIE
BOITPOCHI
Oo6mee koua- | 100 80 60 40
BO
Kpurepun oueHuBanusi
KoanuecTBo 0a/1;10B YpoBensb chpopMUPOBAHHOCTH Onenka
85-100 MOBbBIIIEHHBIH «OTJINIHO»
70 -84 JOCTATOYHBIN «XOPOIIO»
50 — 69 MOPOTroOBbIH «Y/AOBJIETBOPUTEIbHO)
Menee 50 KOMMNeETeHIUs He chopMupoBaHa «HEYJT0BJETBOPUTEILHOY
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MunucrepcTBo o0pa3oBanus u Hayku PC (5)
I'BIIOY PC (A1) «JIeHckuit TEXHOTOTHYECKUN TEXHUKYM)»

‘ w0
AL » ol 24T,

KoHTpo/ibHO-0LIeHOYHbIE CpeCTBA I TEKYIIero U pyoe:KHOro KOHTPOJIst
Y4eOHOH QM CUMILINHBI
0/1.12 Xumusn
OcHoBHOI npodeccnonabHOI 00pa3oBaTeIbHOM NPOrPaMMBbI IOATOTOBKHU
KBAJIM(PUIIUPOBAHHBIX Pa00YHX, CIYKAIIUX M0 Mpodeccuu
13.01.10 D1eKTPOMOHTEP 110 PEMOHTY M 00CJYKHBAHHUIO 3J1EKTPO000PY/A0BaHMs (110 0TPACJISIM)

Jlenck 2024 ron
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KontponbHo-omieHOuHbIE cpenacTBa yueOHON auctuiuimabl O.12 XHMHSAA COOTBETCTBYIOT
paboueii mporpamMme AMCHHUILIUHBI, pa3paboTaHHOW Ha ocHOoBe dDenepalbHOTO TOCYIAPCTBEHHOTO
obpazoBarensHOro cranaapra (naiee — ®I'OC) o npodeccuu 13.01.10 D1eKTPOMOHTEP 1O PEMOHTY
H  O00CHY:KHUBAHMIO JJIEKTPooOopyaoBaHusi (mo otrpaciasim), yrBepxkiaeHHoro IIpukaszom

MunucrepcrBa oopazoBanus u Hayku P® ot 28 anpesisi 2023 r. Ne316.

Opraguszauus-pa3paboTuyuK:

['ocynapcTBeHHOE OrOKETHOE MPO(HECCHOHALHOE 00Pa30BaTEIILHOE YUPEKICHHUE
Pecriyommmku Caxa (SIkyTws)

«JIeHCKUI TEXHONOTNYECKUNA TEXHUKYM»

Pazpaborumk:

Kainanosa TaTessHa BeHnaMuHoBHA, IpenogaBaTe/lb XUMUH

PaccmoTpena um pekOMEH0BaHA MPEAMETHO-IIUKIOBON Komuccuer «O01meodpa3oBaTeIbHBIX
TUCITUTLIAH

[Ipotokon Ne 9 ot «13» mas 2024 r.

IIpencenarens [1IIK Konocosa M.B.
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1. O01IMe M0JI0KeHNA

Heanto co3nanus KonTpoabHo-oneHouHbix cpeactB (KOC) sBisieTcss ycTaHOBIICHHE

COOTBETCTBUSl YPOBHSI MHOJATOTOBKM oOOywaromerocss TpeOoBaHHsM paboueil mporpamMmbl y4eOHOM

JUCHUITIIMHBI. Kan(zloe OIICHOYHOC CpC€IACTBO obOecreynBaeT IIPOBEPKY YCBOCHHA KOHKPETHBIX

JJICMCHTOB yqe6Horo mMarcpuaia.

KOCHsI npeanasHayeHsbl Ul ONIPEIEICHNS YPOBHS OCBOCHHbBIX YMEHU, YCBOCHHbBIX 3HAHUM U

OBJIaACHUA KOMIICTCHIUAMU, T.C. CIIOCOOHOCTBIO 06yqa10merocs1 MNPUMCHATH 3HAHUWA, YMCHUS U IMYHLIC

Ka4ycCTBa B COOTBCTCTBHU C 3aadaMH HpO(l)CCCPIOHEUIBHOfI JCATCIIbHOCTH.

O6bexkToM npumeneHuss KOC sBisieTcsi u3MepeHUe YPOBHS JTOCTHIKCHHS OOYYarOIIMMUCS

YCTAHOBJICHHBIX PE3YJIbTATOB O0YYEHHs MPHU MPOBEACHUN TEKYILETro, PyOeKHOTO M MPOMEKYTOUHOTO

KOHTPOJIA YCIICBACMOCTH 110 JUCLHUIIIIMHEC.

2. [TacopT KOHTPOJILHO-OLIEHOYHBIX CPEACTB

2.1.

Pe3yJ'II>TaTbI O0CBOCHUSHA yqeﬁﬂoﬁ AUCHUIIJIMHBI, IOAJIC/KAIIIUE IIPOBEPKE

B pesynapraTte ocBoenust ydyeOnou mucuuruinHbl O.12 Xumusa oOydaromMiics OKEH

06J'Ial[aTB npeaAyCMOTPCHHBIMU ®I'OC ocBOCHHBIMU YMCHUAMHU U YCBOCHHBIMH 3HAHUSIMHU.

B pe3yabTaTe KOHTPOJIA IO OCBOCHUIO y‘Ie6H0ﬁ AUCHUIINIMHBI OCYIICCTBIIACTCA KOMIUICKCHAA

MIPOBEPKA CIECIYIONTUX YMEHUIN 1 3HAHUH, a TaK)Ke JUHAMUKA OCBOSHHUS OOIIMX KOMITETCHIINN:

PesynbTaThl 00yyeHHs1: yMEHHS, SHAHUA U IlokazaTenu oneHKH ®opma
o0ume U NpogecCHOHAILHbIE KOMIIETEHIHH pe3yJabTara OlleHUBAHUS
Ymersb:
¥1  PacnosnaBath 3aady u/win npobdiemy B | CiocoOHOCTh MPUMEHSTh 1 unu 0 6ann
npodeccuoHaIbHOM u/unn COLIMAJIBHOM | XMMHUYECKHE 3HaHUS U
KOHTEKCTE YHUBEPCAJIbHBIE KOMIIETCHIINN
Y2 AHann3upoBath 3a/1a4y 1/HiIu JUIs aHalu3a npodeccuoHaNbHbIX | [ unu 0 b6ann

po0JIEMY U BBIJIEIATH €€ COCTaBHBIC YaCTH

Y3 CocCTaBiATh IJIaH AeHCTBUL

Y4 Onpenensrts 3a7a4u 17151 TOUCKa
nH(popMaluu

v5 D¢} dexTuBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJJIEKTUBE M KOMaH/IE

Yé6 OnuceIBaTh 3HAYMMOCTE CBOEH
CHEeNHaJIbHOCTHA

Y7  CobntogaTb HOPMBI HKOJIOTHUECKON
0e30MacHOCTH

Y8  IlpumeHsTH paloHaIbHBIE IPUEMBI
JBUTATENbHBIX QYHKINI B MpoQeccCHoHaTbHON
JESTEIIbHOCTH

Y9  Ilonp30Barbes CpeacTBAMU
Npo(HUITAKTUKY TTepPEHANPSIKEHNS,
XapaKTEPHBIMU JJIS1 TaHHOH CIIEIUaTbHOCTH

3a1a4, 0€30I1acCHOr0 U
9KOJIOTUYECKH OTBETCTBEHHOTO
BBITIOJTHEHUS PaboT,

3¢ (HEeKTHBHOTO B3aMMOJICHCTBHS
B KOJIJICKTHBE U TIOICPIKAHHSI
COOCTBEHHOTO (PU3UYECKOTO U
MCcUX0(U3NOTOTHIECKOTO
OJaronoay4rs B yCIOBHUSX
3JEKTPOMOHTAKHON
NesITeTbHOCTH.

1 unu 0 6ann

1 wau 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann
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3HaTh:

1. AKTyapHOTO IPOECCHOHATBHOTO U
COLIMAJIBHOTO KOHTEKCTa, B KOTOPOM
OPUXOJUTCS PabOTATh U )KUTh

2. OCHOBHBIX HCTOYHUKOB HH(OpMALIUU
U PECYpPCOB JJIsl pELIEHUS 3a7a4 U IpodJieM B
npodeccuoHaNTbHOM U/UITU COLUATbHOM
KOHTEKCTE

3. CTpyKTypbl IU1aHa AJIs peLeHus 3a1a4

4. Homenknatypsl HHQOpMAILIMOHHBIX
HUCTOYHUKOB, IPUMEHSIEMBIX B
poecCHOHANBHOM e TeIbHOCTH

5. Ilcuxonornyeckux OCHOB
eSTEIbHOCTH KOJUIEKTHBA, IICUXOJIOrHYECKUX
0COOEHHOCTEHN JINYHOCTHU

6. CyuiHocTy rpax1aHcKo-
MaTPUOTUUECKON MO3UIINH, OOIICUETOBEYECKUX
HeHHocTel 3Hanue 6uorpaduil 0Te4eCTBEHHBIX
YUEHBIX XMMHUKOB, BHECIITUX OOJIBIION BKJIA/ B
pa3BUTUHU HAYKH U 1TOOEBI COBETCKOTO HApo/a B
BOB

7. [TpaBui sKoOrNUEcKOi 6€30MaCHOCTH
IpY BEACHUH NMPO(HECCHOHATBHON ACATEITbHOCTH
8. OCHOB 3710pOBOro 06pasa >KU3HU

9. YcnoBuii mpodeccnoHATEHOM

ACATCIIBHOCTH U 30HBI pUCKa (I)PI?»PI‘ICCKOFO
300POBbA AJId CIICHUAJIBHOCTHU

IlenmocTHOE MOHMMAaHKUE XHWMHUKO-
poeCcCHOHATIBHOIO KOHTEKCTa
JESTENIbHOCTH  3JIEKTPOMOHTEPA,
BKJIIOUAIOLIEE 3HAHHE
HMCTOYHHUKOB UH(POPMALIUHU, OCHOB
3JI0pOBOro U 0€30MacHOro TpyAa,
9KOJIOTMUYECKUX TpeOoBaHUiA,
IICUXOCOLIMATIbHBIX u
IPaXXAaHCKO-NIaTPUOTHYECKUX
LIEHHOCTEH, a TaKXe OCO3HaHUE
YCIIOBHM, PUCKOB M HCTOPUKO-
HAy4YyHOT'O HacJIe[usl, CBS3aHHOIO
¢ mpodeccueit.

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

Konbl npoBepsieMbIx
KOMIIETEHIIUHI

Ilokazarenu oLiEHKH pe3yibTaTra

Onenka (na /
HET)

OK 01. Beibupats
CIOCOOBI peLIeHUs

e AJeKBaTHas CaMOOLIEHKa IIpoliecca MW pe3yibTaTa
yueOHOM 1 TPo(heCCHOHATTEHOU NesTeNIbHOCTH,

3a4a4 e (OCBEeIOMIIEHHOCTH O pa3sIuYHBIX acHeKTax cBoen
npoQeCCHOHATBHON Oynyei npodeccum;
ACATCIBHOCTH e VYvyacTtue B npodeccroHalbHO — 3HAUYUMBIX
IIPHMCHHUTEIBHO K meponpustusx  (HIIK, konkypcax mo  mpoduito
PpasIUIHBIM CIIENUATILHOCTH U JI.);
KOHTCKCTaM, o [loBrimeHHe TOTOBHOCTHU K OCYHIECTBJICHUIO

po(eCCHOHATBHON JIEATETHHOCTH;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHaJN3a U o
HHTEPIIPETAIIHH
UHpOpPMaLIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeSITEIIbHOCTH;

uHpOpMaINH;

KPUTEPHSIM;

PEUICHUSA 3ada4H;

e OOOCHOBaHHOCTb BBIOOpa BHJA THUIIOBBIX METOJIOB H
Croco0OB BHIMOJIHEHUS NMPO(eCcCHOHANBHBIX 33/1a4;

AnexkBaTHasi CaMOOIIEHKa YpOBHS U 3(PQPEKTUBHOCTH
OpraHM3alil COOCTBEHHOW JESATENbHOCTH 110 3alluTe

e (CoOOTBETCTBHE IIOAIOTOBJIEHHOI'O IUIaHA COOCTBEHHON
JIEeSATeNIbHOCTH IO  3aluTe HHGoOpMauuu TpedyeMbIM

e PammoHanmbHOE pacmpesiesicHHe BPEMEHH Ha BCE JTaIlbl
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e CoBrajieHHe pe3yabTaTOB CaMOAHAIN3a U SKCIEPTHOTO
aHanu3za A(QPEKTUBHOCTH OpraHU3alMd  COOCTBEHHOM
JIESITEIILHOCTH 110 3alIiTe WH()OPMAIINN;

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHJE;

e OOOCHOBaHHOCTH BBIOOpPAa METOJZIa MOWMCKA, aHAIHM3a H
OlleHKH HMH(MOpMAaIK, HEOOXOIMMOMN JJIsi MOCTAaHOBKH M
peneHus mpo(ecCHOHANBHBIX 33j1a4, TPOPEeCCHOHATHLHOTO
Y JINYHOCTHOTO Pa3BUTHSI,

e ['pamoTHOE UCTIOJIb30BaHNE ONTUMAJIbHBIX,
3G (}EeKTUBHBIX METOJOB TIOMCKA, aHAIW3a W OLEHKH
uHpopmanuu;

e HaxoxaeHnue HeoOX0AUMOW MHPOPMALUH 32 KOPOTKHUN
IPOMEKYTOK BPEMEHH,

OK 06. ITposiBnsTH
rpaxkaHCKoO-
NaTPUOTUUYECKYIO
MO3HUILIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE ITIOBEACHHE
Ha OCHOBE
TPaIULIMOHHBIX
POCCUICKHX JyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHM3alUU
MEKHAITHOHAJIBHEIX U
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
MTOBEJICHMUS,

e OOOCHOBaHHOCTb BBIOOpA CTPYKTYpBbI IjiaHa
poeCCHOHATBLHOTO ¥ IMYHOCTHOTO PA3BUTHS;

e CoOOTBETCTBHE MOATOTOBJIEHHOI'O IUIAHA OKUAAEMBIM
pe3yibTaram;

e PammonanbHOE pacmpeziefieHHe BPEMEHH Ha BCE JTaIlbl
camMo00pa30BaHusl, MOBBIIICHUS KBaTH(PUKALINY;

e Yyactue B  NpPO(ECCHOHAIBHO —  3HAYUMBIX
meponpustusx  (HIIK, koHkypcax 1o  mpo¢uio
CIELUATILHOCTH U JIP.);

OK 07. CopeiicTBOBaTH
COXPAHCHHIO
OKpYKaroIlen Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMarTa,
MIPUHIIUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JIECTBOBATH B
Ype3BBIYAHBIX
CUTYaITUSX;

e OOGOCHOBaHHOCTh BBIOOpA TEXHOJOTHH ISl pelIeHUs
npodeccuoHaNbHOM 3a/1a4M B pa3HbIX cpenaax, [10;

e CooTBeTCcTBHE TpeOOBaHUSIM HCIIOJIE30BaHHUS
TEXHOJIOTHI;

e DddexTuBHOE U rpaMOTHOE HCIIOJIb30BaHUE
TEXHOJIOTH MPH peleHnH MpodecCHnoHaNbHBIX 3a/a4;

e OnTUMaIbHOE pacCHpeeICHUE BPEMEHU HA BCE ATaIlbI
perieHust TpoecCHOHATBHBIX 3a71a9

3a HpaBI/IJ'ILHHﬁ OTBCT Ha BOIIPOCHI UJIM BEPHOC PCHICHUC 3aa4YU BbICTABIIAACTCA

IIOJIOKHUTEIIbHAA OIICHKA — 1-0 68.J'IJ'IOB, B 3aBUCUMOCTHU OT YPOBHS BBIIIOJIHCHUS.

3a He HpaBI/IHBHBII\/'I OTBET HAa BOIIPOCHI NJIM HEBECPHOC PCIICHUEC 3aJa4l BbICTABJIACTCA

oTpuIatenbHas orenka — () 6amioB.
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ypOBeHB OLCHKU KOMHGTCHHI/Iﬁ IMPOU3BOAUTCA CYMMHUPOBAHHUEM KOJIMYECTBA OTBECTOB «JIa» B

MMPOLUCHTHOM COOTHOIICHUHU OT 06H.[€I‘O KOJIMYCCTBA OTBCTOB.

LIxana oyenku 06pazo8amenbHuIX 00CMUNCEHULL

OI_IeHKa YPOBH:A ITOATOTOBKHU

[Ipouent
pe3ynbTaTUBHOCTH OncHKa OLICHKa YPOBHA
(cymma GauIoB) KOMIIETeHIINHA OCBOEHUS AUCLMILINH;
o0yyJaroumxcs
90 + 100 BBICOKHIA OTJIUYHO
70 + 89 MOBBILICHHBIN XOpOIIIO
50 +69 IIOPOTOBBIN YAOBJIETBOPUTEIBHO
MmeHee 50 JIOTIOPOTOBBIH HEYIOBJIETBOPUTEIHHO
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2.2.

@®opMbl KOHTPOJISI 10 Y4eOHOM TUCIUIINHE

|

DJIeMeHT y4eOHOM
JTUCIUTLTAHBI

Tekymuii KOHTPOJIb

PyGexHbIN KOHTPOJIB

HpOMC}KYTOLIHaH arrecragus

DOopMBI KOHTPOJIA

IIposepsiemble
OK,V,3

DopMBbI
KOHTPOJISI

[Iposepsiembie
OK,V,3

DOpMBI KOHTPOJIA

[Iposepsiembie
OK,V,3

Pa3nes 1. OcHOBBI CTPOEHHUSI BellleCTBA

Tema 1.1. CTpoenne
aTOMOB XUMHYECKHX
3J1eMEHTOB U NIPUpoJa
XUMHUYECKOH CBA3H

IIpakTn4yeckoe 3ansiTue
Nel. Pemienue
MIPaKTUYECKUX 3a/IaHUI HA
COCTaBJICHHUE JIEKTPOHHO-
rpaduyueckux Gpopmyin
3JIEMEHTOB 1—4 nepuojoB.
Pemenue 3aganuii Ha
WCIIOJIb30BaHUE
XUMUYECKON CUMBOJIUKH
Y Ha3BAHUM COEAUHEHUI
110 HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKOU U
MPUKJIAAHON XUMUU U
TPUBHUAIIbHBIX Ha3BaHUU
JUISL COCTABJICHUSI
XUMHUYECKHUX (HOpMYIT
JIBYXaTOMHBIX
coeMHeHUN (OKCUIOB,
Cynb(PUAO0B, TUAPHUIOB U
T.I.) U APYTUX
HEOPTaHUYECKHUX
COEIMHEHUH OTJEIbHBIX
KJIACCOB

OK 01,
OK 02

[IpakTrueckoe
3aHATHE

OK 01,
OK 02

Tema 1.2.
ITepuoguyeckuii 3aK0H

IIpakTH4yeckoe 3aHsATHE
Ne2. Pemenue
IIPaKTUKO-

OK 01,
OK 02

IIpakTrueckoe
3aHATHUC

OK 01,
OK 02

HuddepennmpoBaHHbIN

3a4€CT

OK 01,
OK 02

OK 01,
OK 02
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u Tabauna ..
MenaeiaeeBa

OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aITaHUI
Ha XapaKTepHU3aLHUIo
XUMHYECKUX 3JIEMEHTOB
«Meramnyeckue /
HEMETAJUIMYECKUE
CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTD
Y CPOJCTBO K JIEKTPOHY
XHMHYECKHUX JIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM
Y MOJIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa»

Paznen 2. Xumnuyeckue peakuuu
Tema 2.1. Tunsi IpakTuyeckoe 3anaTue | OK 01, OK 02, | [Ipaktuueckoe OK 01, OK
xumnuyeckux peakuuii | Ne3.  CocraBieHune OK 04, OK 07 | 3ansaTue 02, OK 04,
ypaBHEHUH peakiuii OK 07
COETMHEHUS, Pa3NIOKEHUS,
3aMelleHns, oOMeHa.
YpaBHEHHUS peakLUil
TOpPEHUS, HOHHOTO
o0MeHa, OKHCIIECHU-
BOCCTaHOBJICHHUSI.
Tema 2.2. IIpakTyeckoe 3ansaTHE OK 01, ITpakTueckoe OK 01,
DJIEeKTPOJTUTHYECKAS Ned,  «Peakiun OK 02 3aHITHE OK 02
AUCCONMALINS H TUAPOITU3A».

MOHHLIA 00MEH

Uccnenosanue cpeasl
pPacTBOpOB COJIEH,
00pa30BaHHBIX CHITHHBIMH

U cI1a0bIMU IpoTaJIMHAMU,

JuddepeHnnpoBaHHbIT
3a4er

OK 01, OK
02, OK 04,
OK 07

OK 01,
OK 02
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Y WX pPeaKkiui ¢
pacTBOpaMH IIEIOYH U
KapOoHaTa HATpHSI.
CocraBneHnue peakuit
TUPOJIN3a COJIeH
IIpakTuyeckoe 3aHsATHE
NeS.  Crpoenue
BEIIECTBA U XUMHYECKHE
peaxkiuu

Pasnen 3. CtpoeHue u cB

olicTBa HEOPraHMIE€CKUX BC€UICCTB

Tema 3.1.
Knaccupuxauus,
HOMEHKJIATYpa U
CTpoeHHe
HEOPraHuYecKuX
BellleCTB

IIpakTH4yeckoe 3aHATHE
Ne6. Pemrenue 3aa4 Ha
pacueT MaccoBO 10111
(Macchl) XUMHUYECKOTO
3JeMeHTa (COCTMHCHHUSI) B
MOJIEKYJIe (cMecH)
IIpakTH4yeckoe 3aHATHE
Ne7.  Pemenue
MPAKTUYECKUX 3aJaHHH
1o KJaccuuKaluu,
HOMEHKJIaType U
XUMUYECKUM (PopMysiam
HEOPraHMYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB
(Ha3BIBAaTh U COCTABIATH
(hOPMYITBI XUMUIECKHIX
BEIIIECTB, OMPEIENAThH
MIPUHA]JICKHOCTD K
KJIaccy)

OK 01, OK 02,
OK 04

[IpakTyeckoe
3aHATHE

OK 01, OK
02, OK 04

Tema 3.2. ®Puzuko-
XHUMHYECKHEe CBOCTBA
HEOPraHu4YeCcKHux

IMpakTHyeckoe 3aHsATHE
Ne8.  Cocrasienne
YpaBHEHUN XUMHUUYECKUX
peaxIuii ¢ yuactueM

OK 01, OK 02,
OK 07, OK 08

[IpakTnueckoe
3aHATHE

OK 01, OK
02, OK 07,
OK 08

HuddepennmpoBaHHbIN

3a4€T

OK 01, OK
02, OK 04

OK 01, OK
02, OK 07,
OK 08
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MIPOCTHIX U CIIOKHBIX
HEOPTraHUYECKHUX
BEILECTB: OKCHUJIOB
METaJIOB, HEMETAJUIOB U
aM(OTEpHBIX IJIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,
OCHOBAaHUH U
aM(OTEPHBIX
TUAPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLIUX X
CBOICTBA
IIpakTH4yeckoe 3aHATHE
Ne9. Pemenue
MPaKTUKO-
OPUEHTHPOBAHHBIX
TEOPETHYECKUX 3aJaHUI
Ha CBOMCTBA U IIOJIyYCHUE
HEOPTraHWYECKUX BEILECTB
IIpakTHyeckoe 3aHsATHE
Nel0. Hccnenosanue
bU3HYECKUX U
XUMUYECKUX CBOMCTB
METaJUIOB U HEMETAJIJIOB.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a71a4 M0 CBOMCTBaM
XUMUYECKHM CBOMCTBaM
METaJVIOB U HEMETAJIOB,
M0 Paclo3HABaHUIO U
MOJTYYECHHUIO COETMHEHU I
METaJJIOB U HEMETAJUIOB
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Tema 3.3.
IIpousBoacrso
HEOpraHu4ecKMuXx
BelllecTB. 3HAYEHHE U
NpUMeHeHHe B ObITY U
HA MPOU3BOACTBE

IIpakTn4yeckoe 3ansiTue
Nell. Pemenue
MIPaKTHUKO-
OPUEHTHUPOBAHHBIX
3alaHUM O POJIU
HEOPraHWYECKON XUMUU B
Pa3BUTUU MEAUIMHBI,
CO3/IJaHUU HOBBIX
MaTepHuayoB (B
CTPOUTENBCTBE U JIP.
OTpacisax
IPOMBIIIJIEHHOCTH),
HOBBIX HCTOYHUKOB
SHEPTUu
(ampTEpHATUBHBIE
MCTOYHUKU PHEPTHH) B
pelieHuu npoodieM
3KOJIOTHYCCKOM,
DHEPreTUYECKOU U
MUIIEBON O€30MaCHOCTH
IIpakTH4yeckoe 3aHsATHE
Nel2. CaoiicTBa
HEOPraHWYECKUX BEIECTB

OK 01, OK 02,
OK 07, OK 08

[IpakTnueckoe
3aHATHUC

OK 01, OK
02, OK 07,
OK 08

OK 01, OK
02, OK 07,
OK 08

Pasnen 4. Ctpoenue u cB

olicTBa OPraHnve¢CKux BCIIECTB

Tema 4.1.
Knaccupuxauus,
CTPOEeHHE 1
HOMEHKJIATypa
OPraHMYecKux
BelllecTB

IIpakTH4yeckoe 3aHsATHE
Nel3. Howmenknarypa
OpraHUYeCKUX
COECTMHEHUN OTAEIBLHBIX
KJIACCOB (HAaCBILICHHBIE,
HEHACBIIIICHHBIC U
apoMaTU4eCKue
YTJIEBOAOPOABI, CIUPTHIL,
(beHOIIbI, aTbJIeTUIb,

OK 01,
OK 02

IIpaxTrueckoe
3aHATHUC

OK 01,
OK 02

JuddepeHunrpoBaHHbII
3a4eT

OK 01,
OK 02
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KETOHBI, KApOOHOBHIE
KHUCJIOTHI U JIp.)
CocraBiieHHE MONTHBIX U
COKpAILLEHHBIX
CTPYKTYPHBIX (hopMy
OpPraHUYECKUX BEIECTB
OTJIEJIbHBIX KJIacCOB,
UCIIOJIBb3Ys X Ha3BaHUS
10 CUCTEMaTH4ECKOM
HOMEHKJaType. PacueTst
npocrteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXO/1 U3 DJIEMEHTHOI'O
cocrana (B %)

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIHHEeHU

IIpakTH4yeckoe 3aHATHE
Nel4. Pemenue mnenouex
MpeBpaIlleHU I Ha
TEHETUYECKYIO CBA3b
MEXIY KIIacCaMH
OpraHUYECKUX
COCIMHEHUH C
COCTaBJICHHMEM Ha3BAHUI
OpraHUYECKUX
COETUHEHUHN I10
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CUCTEMAaTUYECKOU
HOMeHKJIaType. Pemenue
pacyeTHBIX 3a]a4 1o
YPAaBHEHUSAM PEAKIHiL C
Y4aCTHEM OPTaHHYECKUX
BEII[ECTB

OK 01, OK 02,
OK 04

[IpakTyeckoe
3aHATHE

OK 01, OK
02, OK 04

OK 01, OK
02, OK 04
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IIpakTn4yeckoe 3ansiTue
Nels. «llonyuenue
STUJIEHA U U3YYEHHE €T0
cBorcTB». [lomyuenue
STUJIEHA U3 3TAHOJIA B
1abopaTOpUM U U3yUeHUE
ero (pU3NYECKux u
XAMHYECKHX CBOMCTB.
CocTtaBneHue peakui
MPUCOCTUHEHUS U
OKHUCJICHUS Ha IpUMEpE
stuieHa. Pemenue
pacyeTHBIX 3aJ1a4 C
HCIIOJIb30BaHUEM
IJIOTHOCTH T'a30B 10

BOJIOPOJY U BO3AYXY

Tema 4.3.
Oprannyeckue
BeIeCTBA B
KH3HEIeATEeJIbHOCTH
YeJI0BeKa.
IIpousBoacTeo u
NpUMeHeHHne
OPraHMYecKux
BeILEeCTB B
NPOMBIIVIEHHOCTH

IIpakTH4yeckoe 3aHATHE
Nel6. Pemenue
IIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a/laHui TI0 COCTABIIEHUIO
XUMUYECKHUX PEaKLUH,
OTpaKAIOIIUX
XUMHYECKYIO aKTHBHOCTh
OpPraHMYECKHUX
COEIMHEHUH B Pa3JIMYHBIX
cpenax (IpUpOAHBIX,
OMOJIOTUYECKHX,
TEXHOTE€HHBIX )
IIpakTHyeckoe 3aHsATHE
Nel7. Crpykrypa n
CBOMCTBA OPraHUYECKHUX
BEIECTB

OK 01,
OK 02

[IpakTrueckoe
3aHATHE

OK 01,
OK 02

OK 01,
OK 02
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Pasznea 5. Kunernyeckue v TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKuni

Tema 5.1. IIpakTHyeckoe 3ansATHE OK 01, [TpakTueckoe OK 01,
Kunernueckue Nel8. «Omnpenenenue OK 02 3aHATHE OK 02
3aKOHOMEPHOCTH 3aBUCUMOCTH CKOPOCTH
NPOTEKAHUS peaxkuuu ot
XHMHYECKHX PeaKnuil | KOHLEHTPaluu

pearupyromux BemecTB.

Hccenenoanue

3aBHCUMOCTH CKOPOCTHU

peaxkiuu ot

KOHIIEHTpAIUH.

OrnpenerieHre KOHCTAHThI

CKOPOCTH peakluu

rpad)u4ecKUM METOJIOM
Tema 5.2. IIpakTn4yeckoe 3ansiTue OK 01, [IpakTueckoe OK 01,
Tepmoaunamuyeckue Nel9. Ilpunuun Jle OK 02 3aHATHE OK 02
32aKOHOMEPHOCTH [TaTensve. Biusnue
NPOTEeKAHUSs pa3nuyHbIX (HaKTOPOB HA
XHMHYECKHX PeaKIui. | U3MEHEHUE PABHOBECUS
PaBHoBecue XUMHYECKHUX PEAKIIHN.

XHUMHYECKHX PeaKIu

3aKoH JAEUCTBYIOMIMX
Macc U KOHCTaHTa
XAMHYECKOTO
paBHOBecusl. PacueTsl
PAaBHOBECHBIX
KOHIICHTpalun
pearupyromux BeecTs U
MPOAYKTOB PEAKIUM.
Pacuets! TemioBoro

s dexra peakun

HuddeperunrpoBaHHbIi
3a4eT

OK 01,
OK 02

OK 01,
OK 02

Pa3nen 6. lucnepcHble cucTeMbl

27




Tema 6.1. Ilucnepcubie
CUCTEeMBbI U (PAKTOPBI
HUX YCTOWYHUBOCTH

IIpakTn4yeckoe 3ansiTue
Ne20. Pemenwme 3agau Ha
MIPUTOTOBJICHUE
pactBopoB. Pemienue
MPaKTUKO-
OPUEHTHUPOBAHHBIX
pacyeTHBIX 3aIaHUH Ha
JIUCIIEPCHBIE CUCTEMBI,
HCITOJIb3yEeMbIC B OBITOBOM
Y MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YEJIOBEKA, C
MMO3HUITUH DKOJIOTHYECKOMN
0€e30I1aCHOCTH
IMOCJICICTBUN U
TPaMOTHBIX PEIICHUI
npo0JeM, CBA3aHHBIX C
XUMHEH.

OK 01,
OK 02,
OK 04

[IpakTrueckoe
3aHATHUC

OK 01,
OK 02,
OK 04

HuddepennmpoBaHHbIN

3a4€CT

OK 01,
OK 02,
OK 04
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2.3.  OueHka ocBOeHHs Y4eOHOI AU CIUNIHHBI

[TpoBepka 3HaHUH, 00YUAIOIIMXCS OCYIIECTBIISIETCS C TOMOIIBIO BBITOTHEHUS IPAKTUIECKUX
3agaHuii, TecToB. [IpuMeHeHne Tecta mo3BoseT pedIeKCUBHO 3aKPENUTh U3Y4aeMblii MaTepua, Ipu
3TOM M30€KaTh 3aBBIIICHHUS] HTOTOBOH OICHKH.

l. 3amaun TecTHpoBaHU: >(P(PEKTUBHO HCHONB30BaTh BO BpPEMs YpOKa; BKIIOYHUTH B
aKTUBHYIO y4eOHYyI0 aesTenbHOCTh oOywaromuxcs (100%); moBeICMTH HMHTEpec OOY4YaIOMIMXCS K
U3y4aeMoOMYy MPEeaMETY U PO(PECCUH B IIETIOM.

. Onenka ypoBHS YCBOGHHMS HM3Y4YEHHOTO MaTepuaia CKIJIAJbIBACTCS M3 COBOKYITHOCTH

OLICHOK BBINNOJTHEHHBIX ITPAKTUYCCKUX pa60T.

5.2. KoHTPO/IbHO-U3MePHUTEIbHbIe MATEPHAJIBI

Texkywiuit Konmposno

IIpakTyeckas padora Nel.

Jducnmumimna: OJ1.12 Xumus

IIpodgeccusi: 13.01.10 DaeKTpOMOHTEP 1O PEMOHTY U OOCITY>KMBAHHIO 3JIEKTPOOOOPYIOBaAHUS
(o oTpacisam)

Tema: 1.1. CTpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U PUPO/Ia XMMHUECKOH CBSI3U

HaumenoBanue padoThl: PerieHne NpakTMYECKMX 3aJaHUM Ha COCTABIIEHUE JJIEKTPOHHO-
rpapudeckux popmyi anemMeHToB 1—4 neproaoB. CocTaBieHre XUMUYECKUX (POPMYIT HEOPraHUYECKUX
coenuHeHuil no HomeHknatype MIOITAK u TpuBHanbHBIM Ha3BaHUSIM

ean padoTbi:

1. HayuuTtbesi coCTaBiATh 3JEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue (opMysbl aTOMOB
XUMHUYECKHX DJIEMEHTOB 1—4 nepuozos.

2. OcBouTb ITpaBUJIa COCTaBICHUSI XUMHUUECKUX (POpMYIT OMHAPHBIX COEAMHEHUN (OKCHIOB,
cynb(puA0B, THAPUIOB U JAp.) MO Ha3BaHWUSIM, B ToM umcie mo cucremarudeckoir (MIOITAK) u
TPUBUAIBHON HOMEHKJIATYpE.

Teopernyeckas yacrb

1. DJIeKTpOHHAs CTPYKTYpa aTomMa

. ATOM CcOCTOMUT M3 fAApa (IPOTOHBI U HEUTPOHBI) M AIIEKTPOHOB, PACIOJIOXKEHHBIX Ha
HHEPreTUUECKUX YPOBHAX (3JEKTPOHHBIX 000JI0UKAX).

. DNEKTPOHBI paclpeAesatoTCs 0 YPOBHAM U IOJYPOBHSM B COOTBETCTBUHU C IPUHIUIIOM
MUHHUMYMa SHepruu, npunuumnom Ilaynm n npaBunom XyHna.

° [Topsimok 3amonHeHus MOIyPOBHEN:

1s >2s > 2p—>3s—>3p—4s—>3d —4p — ...
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2. DuekTpoHHO-TPaduyeckas popmysia

o [Toka3biBaeT pacnpeneneHue IEKTPOHOB 0 OPOUTAIISIM C YIETOM CITHHA.

. Kaxxnas opburtans nzo0pakaercs KIETKOH (O), 3IEKTPOHBI — cTpenkamu (T]).
3. Homenkiatypa Heopranudeckux coequnenuii (MIOIMAK)

L4 OKCI/IIILIZ Ha3BaHUE JJIEMEHTA + «OKCHI, Ipu nepeMeHHoﬁ BAJICHTHOCTHU YKa3bIBACTCs

CTEMEeHb OKUCIICHHSI pUMCKOI IM]poii B CKOOKaX.

. [Tpumep: FeO — okcun xene3a(ll), Fe20s — oxcup xeneza(I1l).
. Cyab(puabl: aHATOTHYHO OKCHJIAM, HO C CYJIb(PUI-HOHOM S?.
. I'uapuabi: BOJOpoOIHBIE coequHeHus HeMeTawioB (Hanpumep, HCl — xiopoBomopo)

niu metautoB (NaH — ruapun Hatpus).

. TpuBuaabubie HazBanus: Bojaa (H20), ammuax (NHs), cepoBogopon (H2S) u ap.

IIpakTH4yeckas 4acTb

3anganne 1. CocTaBbTe J1eKTPOHHBIE U YJIEKTPOHHO-TPaduueckne (popMy.abl CJIeayIOUINX
3J1€eMeHTOB:

1. Harpmii (Na) —Z =11

2 Cepa(S)—Z=16

3 Kanbumii (Ca) — Z =20

4, Xpom (Cr) —Z =24

5 Bpom (Br) —Z =35

Ilpumep evinonnenusn ona nampus (Na):

. Onexkmponnas ghopmyna: 1s? 2s? 2ps 3s*

. dnexkmponHo-epaguueckas popmyna:

Ilpumeuanue ons xpoma: yuumuoleaiime nposa d1ekmpona — emecmo 4s°3d* 6yoem 4s'3d’
(bonee ycmotiuusas KoHgueypayus,).

3aganue 2. [1o Ha3BaHUIO COCTABbTE XMMHYECKYIO (OpMYyI1y COeTMHECHHS:

] Ha3Banue coemHeHus1 Dopmyaa
OKcul alIIOMUHASA

Cynbdun xenesa(Il)

M'uopun kanpuus

Oxkcup cepoi(VI])

Xmopun HaTpus (TOBapeHHAS COJIb)
Bona

(DU‘I-&OOI\)I—\Z
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IToackaska:

AmMMuak

CepoBoaopos

©O©|00|

Oxcua menu(l)

10

Cynbdua nuHka

Oxcupapl: O*” — BajeHTHOCTb Kucnopoza = II

Cynbdumsr: S~

I'uapuas metawioB: H (Bogopoa nposiBiIsieT CTeneHb OKUCICHUs —1)

['unpunsr nemeramion: H (manpumep, HCI, NHs)

3ananue 3. I[o ¢popmy.Jie naiite HazBanue coequHenusi (mo MIOIMAK u/uiau TpuBuaibHoe):

Ne DopmyJaa Haspanusa (Mwonak) TpuBnaabHOe Ha3BaHHE
1 CO VYrapuslii ra3

2 CO: YTaeKucelii ra3

3 Na2O -

4 H.S CepoBojopont

S) FeCls -

KOHTpOJIbeIe BOIIPOCHI

1
2
3.
4
5

Urto Takoe sHEepreTH4eCcKuii ypoBeHb U MOJYypPOBEHb?

Kakue mpaBujia OMPEACIAIOT ITOPAAOK 3AIMMOJIHCHUA DJICKTPOHAMU ATOMHBIX Op6PIT8.J'ICI>i?

Hoquy Yy XpoMa U M1 Ha6n}oz[aeTc;1 «IpoBai» BHGKTpOHa?

Kak OIMpPEACIINUTD CTCIICHL OKUCIICHUA 3JICMCHTA B 6I/IHapHOM COGI[I/IHCHI/II/I?

B uém pa3zHuia Mexay cUCTeMaTUYeCKOW U TPUBHAIbLHOM HOMEHKIIATYpOi?

TpeOoBanus Kk oT4éTy

Otuér HAOJIKCH COACPIKATh:

BriBoa (mpumep)

HasBanue u 1ienp paboTsl

Kpatkyto TeopeTnieckyto crpaBKy
Pemenns Bcex 3amannii ¢ TTIOSICHEHUSIMHA

OTBeTHI Ha KOHTPOJIBHBIC BOITPOCHI

BbiBoz1 (UTO YCBOEHO, KaKHe HaBbIKH IPUOOPETEHBI)

B xozme MPAKTUYCCKOI'0 3aHATHA S HAYUYHUIICA COCTABJIATH OJBJICKTPOHHBLIC W 3JICKTPOHHO-

rpapuueckre (opMysabl aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB, YUYUTHIBAs OCOOEHHOCTH

3anonHeHus d-monypoBHell. Takke OCBOMJ TMpaBuia COCTaBICHUS (OPMYN HEOPraHUYECKUX

COC,I[I/IHCHI/II\/'I 10 HUX Ha3BaHHUAM U HaO60pOT, YTO BaXXHO MAJ ITOHHMMAaHHUA CBOMCTB MaTcpHralios,

UCTIOJNB3YEeMBIX B 3JIEKTPOOOOpPYIOBaHUHU  (HAIpUMeEp,

MOJIYTIPOBOJHUKAX U IP.).

OKCHJIOB H30JSTOPOB, CYIb(QHUIOB B
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IIpakTnueckoe 3ansaTne Ne2

Jucunmmmna: O/1.12 Xumust

Ipodeccusi: 13.01.10 DaekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBaAHUS
(o oTpacisam)

Tema: 1.2. [lepuoauueckuil 3aKOH U NEPUOANYECKAS CUCTEMA XUMHUYECKUX 31emMeHToB [[.U.
Menneneena

HanmenoBanue padorbl: PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTepU3aluil0  XUMHUYECKUX  DJIEMEHTOB:  METaJUIMYeCKHe/HeMEeTaUIMYeCKue  CBOMCTBA,
AJIEKTPOOTPULIATEIBHOCTD, CPOJICTBO K JIEKTPOHY B 3aBUCHUMOCTH OT HX JIEKTPOHHOI'O CTPOEHUS U
nonoxkenus B [lepuoanueckon cucreme

eanb padoThI:

1. 3aKkpenuTh 3HaHUS O MEPUOJAMYECKOM 3aKOHE U CTPYKTYpPE NEPHOJUYECKOM CUCTEMBI
J.N. Menneneena.

2. Hayuutbcss TporHO3WpOBaTh W OOBSICHATH HM3MCHCHHE  MCTAUIMYCCKHX |
HEMETAJUIMYECKUX CBOMCTB, 3JEKTPOOTPULATEIBHOCTH U CPOJCTBA K BJEKTPOHY Y 3JIEMEHTOB B
3aBUCUMOCTH OT UX TOJIO)KEHUS B IEPUOIUUECKON CUCTEME.

3. [IpuMeHATh TIOJNIy4eHHBIC 3HAHUS IS TOHUMAHUS TIOBEJACHHS MaTepHAIOB
(MpOBOJHUKOB, U30JIATOPOB, MOIYIPOBOJIHUKOB) B AJIEKTPOOOOPYI0BAaHUH.

Teopernyeckas yacTbp

1. llepuoaunyecknii 3akon .. MenpneseeBa

Ceoticmea xumu4eckux 271eMeHmos, a maxice opmbvl u C80UCMBA UX COEOUHEHUL HAXO0O0AMCS 8
nepuoOUHecKoll 3a8UCUMOCIU OM 8EIUYUHBL 3aps0ad 10PpA Amoma (AmoMHO20 HOMePA).

2. U3MeHeHne CBOMCTB 3J1EMEHTOB B IEPHOIMYECKOI cucTeMe

CBoiicTBO B nepuoae (Caesa-nanpaso) | B rpynne (CBepxy-BHM3)

MerTammnueckue CBOMCTBa YMeHbmaTcs YBennuuBaroTcs

Hewmeranmnmuueckue cBoiicTBa YBenuuuBaroTcs YMeHbIaeTcs

OnekrpoorpuniareabHOCTh (J0) | YBenuuuBaeTcs YMeHnbIaercs

CpoACTBO K JIEKTPOHY B  wmemom  yBenuuuBaeTcs | YMEHbIIAETCSA
(MakCUMyM y TaJIOT€HOB)

Pamnyc aroma YMeHsbmaeTcs YBennuuBaroTcs

InekmpoompuyamenbHoCmy — CHOCOOHOCMb AMOMA 8 COCOUHEHUU NPUMALUBAMb K cebe
9NEeKMPOHbI.

Cpoocmeo K n1eKmpoHny — >dHepeusl, 6blOeNAIWAAC NPU NPUCOCOUHEHUU DJIeKMPOHA K
HEeUMpanbHOMY AMOMY.

3. CBs13b € 3JIEKTPOHHBIM CTPOCHHEM
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. Y MetaqnnoB — Majlo 3JIEKTPOHOB Ha BHEIIHEM ypoBHe (1-3), merko ornaror ux —
Huskasa D0.

J Y HeMeTa/1J1I0B — MHOTO 3JIEKTPOHOB Ha BHEIIHEM ypoBHE (4—7), CTpeMSTCS PUHATH
3JIEKTPOHBI — BbICOKast 0.

J HNuepTHble ra3bl — 3aBEpIIEHHBII BHEUIHUI ypOBEHb — OUY€Hb HHU3KOE CPOJACTBO K
37eKTpoHy, DO He onpeaensieTcs.

I[IpakTHYeckasi 4acTh

3ananue 1. CpaBHUTE CBOMCTBA 3J1EMEHTOB M 00BSICHUTE C TOYKH 3PEHUS UX MOJIOKEHUs B
IIC u 3J71eKTPOHHOI0 CTPOEHUS

. Harpuii (Na) u Maruauii (Mg) — kakoii anemeHT 6osnee metayummdeckuii? [louemy?

. Dochop (P) u Xaop (Cl) — y Kakoro 37eMeHTa BbIIIE HEMETAJUTMYECKUE CBOMCTBA U

BHGKTpOOTpI/IHaTCJ'ILHOCTB?

. Kucaopoa (O) u Cepa (S) — y Kakoro 3jeMeHTa 00JIbIIEe CPOJCTBO K IICKTPOHY?
. Anromunuii (Al) u bop (B) — cpaBHUTE METAJIINYECKUE CBOMCTBA.
. Kammii (K) u He3uii (Cs) — y kakoro sjieMeHTa aTOMHBIN panuyc 6omibiie? Kak 3to

BIIMSIET HA METAJUIMYECKHE CBOMCTBA?

Oopaszey omeema (nynkm 1):

Hampuii 6onee memannuueckuii, yem MazHuil, max Kax HAX0OUMCcs iegee 8 mom dce nepuooe (3-
m). ¥V Na — 1 anexkmpon na enewnem yposue (3s'), y Mg — 2 (3s?). Hampuro necue omoams 00un
9NEeKMPOH, NOIMOMY €20 80CCMAHOBUMENbHbIE (MEMANTUYECKUe) CBOUICIEA BbIPANCEHbL CUIbHEE.

3aganue 2. Pacnososkure 31eMEeHThI B OPSAKe BO3PACTAHMUSA:

a) MeTaUIN4eCKHX CBOMCTB:

Al, Na, Mg, K

0) HeMeTaLJINYeCKNX CBOMCTB:

S,0, Se, Te

B) 2JIEKTPOOTPUIIATEILHOCTH:

C,F Li,O

I') CPOACTBA K JJIEKTPOHY:

ClL 1I,Br, F

Moxcka3ska:

. F — camplit anexTpoorpunatenbhblil 3nemenT (0 = 4,0 no mkane [lonunra).

J CpoJicTBO K 3JIEKTPOHY y (TOpa MEHBIIIE, YEM Y XJIOpa, M3-3a MAJIOr0 pa3Mepa aToMa U
CHWJIBHOTO OTTaJIKHUBaHUS dJIEKTPOHOB.

3ananue 3. 3anoJHUTE TAOIMIY
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Jinemen | Ilosio:kenune | JaekTponHa | Merawi/Hemeran | 30 Cpoactso
T B g  dopmyaa | a (OpueHTHPOBOYHO | K
IC(nepuoa | BHelIHEro ) IEKTPOH
,  Tpynma, | ypoBHs y (
MOArPYIIa) BbICOKOE/
HHU3KO0€)
Ca
Cl
Si
Cs

3ananue 4. [IpakTUKO-OpHMEHTHUPOBAHHbIE BONIPOCHI (JIJI51 3JIEKTPOMOHTEPOB)

1. [louemy Meab (Cu) u amomuHuil (Al) mKMPOKO HCHONB3YIOTCS B KayecTBE
npoBoiHUKOB? Kak nx nosnoxenue B [1C 00bsACHAET BHICOKYIO AJIEKTPOIPOBOAHOCTD?

2. [Touemy oxcua amomunus (Al:Os) npuMeHsieTcsl Kak U30JSIUOHHBIN MaTtepuan? Kak
CBsI3aHbl HEMETAJUIMYECKUE CBOMCTBA KHUCIOPOJa M METaNIMYeCKUe — allOMUHHUS C 00pa3oBaHUEM
MIPOYHOTO COETUHEHUS?

3. Kakue oameMeHThl  (MeTayulbl WM  HEMETaJUIbl) 4Yallle  MCIONb3YIOTCS B
NOJIyNIpOBOIHUKOBOM TexHuke? [lpuBenure npumeps! 1 00bsicaute ¢ nozuuuu [1C.

KoHnTpoJibHbIE BOIPOCHI

1. Chopmynupyiite coBpeMeHHYIO (HOPMYIUPOBKY MEPUOTUIECKOTO 3aKOHA.

2. [Toyemy B mpenenax OJHOTO IMEPHOAA METALUTMYECKHE CBOMCTBA OCIA0EBAIOT CIlieBa
Harpaso?

3. Kak u3meHsieTcst 3neKTpoOTPUIIATEIbHOCTD B IIaBHBIX noArpymnmnax? [Touemy?

4. [Touemy y 61aropoHBIX Ta30B MOUTH HYJIEBOE CPOJCTBO K IJIEKTPOHY?

5. Kak 3HaHWe MEepUOIUYECKOr0 3aKOHA IIOMOTaeT JSJIEKTPOMOHTEPY TIPU BBIOOpPE

MaTepuasoB JUIsl pPEMOHTA U OOCITYKHBaHUsI 000py10BaHUS?
TpeOoBanus Kk oT4éTy

Otuét JOJIKCH BKIIIOYATh:

. HasBanwue u nienp paboTsl

. Kpatkyro TeopeTudeckyto cripaBky (OCHOBHBIC 3aKOHOMEPHOCTH )

° Pemenus Bcex 3amannii ¢ 000CHOBAHUAMHA

. OTBeTHl HAa KOHTPOJBHBIE M MPAKTUKO-OPUEHTHPOBAHHBIE BOIIPOCHI
° BriBon

BriBoa (mpumep)
B xone mpakThyeckoro 3aHATUS s yOeAMJICS, YTO IOJIOKEHHE XHMHYECKOro 3JIEMEHTa B
NEPUOIMYECKON CHUCTeMe IO03BOJIIET IpelCKa3aTh ero (U3NYEeCKue M XMMHUYECKHE CBOMCTBA. DTO

0CO0EHHO Ba)XKHO JUIS MPOo(eccur 3IEKTPOMOHTEpPA: TOHUMaHUEe pUpoabl MeTayuioB (Hampumep, Cu,
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Al) 00BsICHSET UX BBICOKYIO TPOBOIMMOCTD, @ 3HAHKE CBOMCTB OKCHOB ITOMOTAET BHIOUPATh HAIEKHBIE
W30JSIIIHOHHBIC MaTepuaibl. Takum 00pa3oM, IEPHOANIESCKHIA 3aKOH UMEET HE TOJIBKO TEOPETHIECKOE,
HO U MIPAKTHUYECKOE 3HAYCHHE B TPO(ECCHOHAIBHOM IeATEIHBHOCTH.

IIpakTuyeckoe 3ansitue Ne3

Jducounimnaa: OJ1.12 Xumus

IIpodeccusi: 13.01.10 DaeKTpOMOHTEP MO PEMOHTY U OOCITY)KMBAHHIO SJICKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 2.1. Tunbl XUMHUYECKUX PEAKITUN

HaumenoBanue pa6orbl: CocCTaBlIeHME YpaBHEHUH pEakIUd COCIUHEHUS, Pa3JIOKEHHUS,
3aMeIeHus, OOMeHA. Y paBHEHHSI PEaKIIUi TOPEHHUsI, HOHHOTO OOMEHa, OKHUCIICHHUS-BOCCTAaHOBIICHUS

Lean padoTbi:

1. HayuuThcs knaccuuuupoBaTh XUMUYECKHE PEAKIIUU IO Pa3IMYHBIM IPU3HAKAM.

2. OTtpaboTaTh HABBIKK COCTABICHUS U YPAaBHUBAHHS YPAaBHEHUN peaklUil pa3HBIX THUIIOB:
COCIIMHEHUS, PAa3JIOXKCHUS, 3aMelIcHHs, OOMEHa, TOpEHHUS, HOHHOIO0 OOMEHa, OKHCIHUTEIHHO-
BoccTaHoBUTENbHBIX (OBP).

3. [Tonnmate poiib XUMHUYECKHX pEaKIUil B OJKCIUyaTallud M 0OCIy>KWBaHUU
3EeKTPooOOpynoBaHUs (KOPPO3Hsl, TOPEHUE U3O0JISAIUH, PEAKIIMU B aKKyMYJIIATOpax u JIp.).

Teopernyeckas 4acTb

1. Knaccupukanuss XuMHYeCKHX peakuui

Tun peakuuu Oo0mas cxema ITpumep
CoenuHenne A+B— AB 2Mg + 02 — 2MgO
Pasznoxenue AB—>A+B 2H-0 — 2Hz + O2
3aMelnenue A+BC—>AC+B Zn + 2HCI — ZnCl. + H-
OOmenH AB+CD — AD +CB NaOH + HCI — NaCl + H.0

2. lonoJHUTe/IbHbIE THIIBI PeaKIuii

° I'openne — peakuus BelecTBa ¢ KUCIOPOJAOM, COTPOBOXKIAOIIASACS BbIJICICHUEM TEILIA

U CBeTa:
CH4+ 20, — CO; +2H:0
° Honublii 00MeH — peakuu MEXIy JJIEKTPOIIUTaMU B PacTBOpe ¢ oOpa3zoBaHUEM

0cajka, Ta3a Ui cladoro MEeKTPOIUTa (BOJIBI):

AgNO:s + NaCl — AgCl| + NaNOs

. OxkucaureJbHO-BOCCTaHOBUTEIbHbIE (OBP) — peakiuu ¢ u3MeHeHUEM cCTeneHei
OKHCJICHUS:

CuO + H: —» Cu + H:0

(Cu™ — Cu® — Boccranosienue; H® — H'' — okucnenue)

IIpaBuaa cocrasiienust OBP:
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L4 Onpez[eJme CTCIICHU OKHCJICHHA BCCX DJICMCHTOB.

. Haittu okuciuTens 1 BOCCTAaHOBUTENb.

J CocTaBUTh JEKTPOHHBIN OaaHc.

J VYpaBHSITH YUCIIO OTJAHHBIX U MPUHSATHIX HJIEKTPOHOB.
. PaccraButh K03 (HUITHCHTHI.

HpaKTI/I‘IeCKaﬂ 4acTb

3aganue 1. Onpeaeaure THII XMMHYECKOH peaKIi U YPaBHSWTe ypaBHEHHUS

Z

YpaBHenue (10 ypaBHenusi) | Tum peaknumu YpaBHeHue (mocuie
YPABHEHHS)

Fe + O — Fe.0s

H20: — H20 + O2

Al + CuCl. — AICl; + Cu
H.SO4 + KOH — K,SO4 +
H-0

5 | CaCO; — Ca0 + CO:
3aganue 2. CocTaBbTe ypaBHEHUSs] peaKINii TOpeHus

AWIN|F

1. ['openue cepsl

2. ['openne metana (CHa)

3. ['openue stunosoro crimpta (C2HsOH)
4. I'openune maraus

Ilpumeuanue: npooykmol copenus — oKcuobl. Yeneao0opoowt copsm oo CO: u H:O.

3aganue 3. Hanumure ypaBHeHUsi peaKui HOHHOT0 00MeHAa B MOJICKYJISIDHOM W HOHHOM

¢popmax
1. Xnopua 6apus + cepHast KUCIIOTa
2. ['mapoxcun HaTpust + consiHasi KMCI0Ta
3. Hurpat cepebpa + xnopua HaTpus
IIpumep:

. Mouaekyasipaoe: AgNOs + NaCl — AgCl| + NaNOs

. IMonoe nonnoe: Ag" + NO;™ + Na" + Cl- — AgCl| + Na"+ NOs~

. Coxpaménnoe nonnoe: Ag"+ Cl- — AgCl|

3ananue 4. CocraBbre ypaBHenust OBP MmeToaom 3j1eKTpoHHOro 6ajianca

1. Al + O: — ALLOs

2. Zn + H2S04 (pa36.) — ZnSO4 + H:

3. CuO +C — Cu+ CO:

4, KMnOs: + HC1 — KCI + MnCl: + Cl: + H2O (nmoBbIIIEeHHOH CJI0’KHOCTH)

AJropuTm:
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° PaccraBuTh cTerieHn OKHUCICHUS

J CocTaBuTh CXeMy Mepexo/ia JMEKTPOHOB
. YpaBHATH 2IIEKTPOHBI
. [Tepenectu ko3hHHUIMEHTH B ypaBHEHHE

3aganue 5. [IpakTHKO-OpHEeHTHPOBAHHbIE 32124 (JUIS1 3JIEKTPOMOHTEPOB)

1. [Touemy npu KOPOTKOM 3aMBIKAHUU MOXKET IIPOU30UTH IrOpeHue U30JsIHU TPOBOIOB?
Harnumure ypaBaenue roperus [IBX (ynporménno — kak ropeHue yriieBoaoposa).

2. Kakue OBP-mpoumecchl MpoOUCXOAST B CBUHIIOBOM AaKKyMYJSITOpe Mpu paspsiae?
(Yopomgnno: Pb + PbO: + H.SOs — PbSO4 + H20)

3. [louemy ajrOoMuUHHeBasi MPOBOJKA CO BPEMEHEM IOKPBIBACTCS OKCHUIHOM IIEHKOM?
Hanumure ypaBHenue peakiuu. K kakomy TUIly OHa OTHOCUTCS?

KoHnTpoJsbHbIe BOnpockl

1 Uem peaknuu oOMeHa OTJIIMYAIOTCS OT peakluil 3aMelieHns?

2 [Touemy Bce peakli TOPEHHS] — OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE?

3. [Tpu kaKuX yCIOBUSX peaklMd HOHHOTO 0OMEHa HAYT 0 KoHIa?

4 Kak onpenennts okuciauTelb U BoccraHoBUTens B OBP?

S, Kak 3HaHue TUNIOB XMMMYECKUX PEAKIMI MOMOTaeT JIEKTPOMOHTEPY MpeaoTBpaIlaTh
aBapHifHbIE CUTYal[Uu?

TpeOoBanus Kk oT4éTy

Otuér HAOJIKCH COACPKATh:

° Hazpanue u 1ienp paboTsl

° Kpatkyro Teopetnueckyto cpaBky (TUIBI peakiuii, npuzHaku OBP, nonHoro oomena u
ap.)

° Penrenns Bcex 3aaHuil ¢ NOSICHEHUSIMHA

° OTBeTHl HAa KOHTPOJBHBIE M MPAKTUKO-OPUEHTUPOBAHHBIE BOIPOCHI

° BriBon

BeiBoa (mpumep)

B xo1€e npakTH4ecKoro 3aHATHS 1 HAYYMJICS paclio3HaBaTh U COCTABIIATH YPaBHEHUS Pa3IMYHbIX
THUIIOB XUMHNYECKHUX peaxum‘fl, BKJIIOYAsT OKUCIUTEIbHO-BOCCTAHOBUATEIBbHBIE I HOHHOIO 0OMeHa. DOTH
3HAHWS BOXHBI JJIs1 TOHUMAHUS TPOIECCOB, TPOUCXOSIINX MPH IKCILTyaTAINH AIEKTPOOOOPYI0BaHHUS:
OT TOPEHHsI U3OJSILUH TPU MEperpy3Kax J0 KOPPO3UH METAIIMUECKUX YacTe U pabOThl XUMHUECKUX
UCTOYHHKOB TOKa. YMEHHE TMPOrHO3UPOBAaTh XHMMHUYECKHE pEaKUuH [OMOraeT oOecreyuBaTh

0€30I1acHOCTb U JOJITOBEYHOCTD DJICKTPOYCTAaHOBOK.
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IIpakTuyeckoe 3ansaTue Ne4

Jucunmmmna: O1.12 Xumus

IIpodeccus: 13.01.10 DaeKTPOMOHTEP MO PEMOHTY U OOCITY)KMBAHHIO SJICKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 2.2. DIEKTPOIUTHIECKAS JUCCOIMAIUSA U HOHHBIA 0OMEH

HanmenoBanme padorbi: «Peakiuu rugponusa». MccienoBanue cpelibl pacTBOPOB COJIEH,
00pa30BaHHBIX CHJIBHBIMH M CJIA0BIMH KHCJIOTaMHU M OCHOBAaHUSIMHM, U UX PEaKLUHMi C pacTBOpaMu
nienour u kapOonara Hatpus. CocTaBieHne ypaBHEHUH THIPOIM3a COe

esab padoThi:

1. N3yunuTh CyIIHOCTH TMApPOJIM3A COJEM Kak Ipolecca B3aMMOJEHUCTBUS HOHOB COJIM C
BOJIOH.

2. Hayuuthcsi mporaosupoBath KucioTHocTh (pH) pacTBopoB coisieli Ha OCHOBE CHIIBI
MCXOJHON KUCIOTHI U OCHOBAHHUSI.

3. OTtpaboTaTh HaBBIKM COCTABIICHUS MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUN THAPOJIA3A.

4, [ToHsATHh MpaKTHYECKOE 3HAYEHHE THUIPOJIM3A B IKCIUIyaTalMH AJIEKTPOOOOPYIOBAHMS
(xoppo3us METaJNIOB, 00pa30BaHKE HAKUIIU, pabOTa AIIEKTPOIUTOB U Ip.).

Teopernyeckasi 4acThb

1. Yto Takoe ruposu3 cosei?

I'maposius — 310 0OpaTrMoe B3auMO/IEIICTBIE HOHOB COJIM C BOJIOM, MPUBO/ASIIIEE K U3BMEHEHUIO
pH pactBopa.

Boga nuccouuupyert crna6o:

H:0 = H" + OH"-

Ecmn non comm cesaseiBaer HY minm OHY, paBHOBecue cmemaercss — pacTBOP CTAaHOBUTCS
KHCJIBIM WJIH IIEJIOYHBIM.

2. Tunsl coJieil ¥ XapakTep cpeabl HX PACTBOPOB

CoJab oOpa3oBana u3 CpencrBa pacTBopa IIpumep
CuiibHOTO ocHoBauus  + | Helitpanshas (pH ~ 7) NaCl, KNOs
CHJIBHOW KHCJIOTBI
CunibHOTO OcHOBaHus + cmaboit | lllenounas (pH > 7) Na:COs, CH;COONa
KHUCJIOTHI
Cnaboro ocHoBanus + cunpHo | Kucnas (pH < 7) NH.4Cl, AICIs
KHUCJIOTHI
Cnaboro ocHoBanus + cnaboii | 3aBucut ot K, u K b (wame = | CH;COONH4
KHUCJIOTHI HeHTpasbHas)

3anomHuuTe:

. Kamuon cnaboeo ocnosanus (nanpumep, NH+*, AP, Fe*') eudponuzyemcs — xucias

cpeoa.
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cpena.

o Anuon craboii kucromul (Hanpumep, COs*", CH3COO™, S*7) ruipoau3yeTcst — IenoqHas

3. CtyneHYaThlil THAPOJIN3

I[HSI MHOTOOCHOBHBIX KHCJIOT MM MHOTOKHCIOTHBIX OCHOBAaHHH THapOoJIn3 I/II[éT o CTYICHAM

(mepBast — camasi 3HaUMMasi).

[Tpumep nna Na2COs:

1-s ctynens: COs* + H20 & HCOs™ + OH™ (uienovnas cpena)

2-s crynienb: HCOs™ + H20 2 H:COs + OH™ (ouens ciabo)

4. IlpakTHYecKoe 3HAYEHH e

Koppo3usi MmeTasioB yckopsieTcst B KUCIIO# cpene (ruaponu3 coneit tuna AlCls).
Hakwurb B KOTJIaX ¥ HarpeBaTesix — pe3ysIbTaTr THIPOJIN3a THIPOKAPOOHATOB:
Ca(HCOs): — CaCOs| + CO: + H20

DJIEKTPOJMTHI B aAKKYMYJATOPaX [OJDKHBI MMETh CTaOwWibHBIA pH — Tuaponan3 moxer

HapyIIUTh padoTy.

HpaKTI/I‘{eCKaH 4acTb

3ananue 1. Onpenenure cpeay BOAHBIX PACTBOPOB CJIEIYIOIIMX COJIel U 00BSICHUTE IT0YeMy

Ne | DsemeHT ®opmyaa | OcuoB | Kuciaor | Cpena ObocHoBanmne
Coan aHue a (Kucaasi/Ilesounasn/
HeiiTpaJjibHasn)
1 KCI
2 NazS
3 Fe(NO3)3
4 | CHsCOONa
5 | NH4NOs
6 Na>SOq
IHoackaska:
. Cunvnusie ocnosanus: NaOH, KOH, Ca(OH)., Ba(OH):
. Cnabwvie ocnosanusa: NH:OH, AI(OH)s, Fe(OH)s
. Cunvusie kuciomor: HCl, HNOs, H:SO+
° Cnabuwie xucromwi: H>COs, H-S, CHsCOOH, H:PO.
3aganue 2. CocraBbTe YypaBHeHHUs] THAPOJIN3Aa (MOJICKYJSIPHOE, MOJTHOE M COKPALIEHHOE
HOHHOE)

1. Xaopua ammonust (NH4Cl1)
2. Kap6onat narpus (Na:COs)

3. Cyabsdun amomunns (Al:S:) — uaér HeoOpaTuMO C BhIIEICHHEM Ta3a!
4, Anerat kaaus (CH:COOK)
Ilpumep ona NH,CI:
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Monexynapnoe: NH«Cl + H:O = NH.OH + HCI

Tonnoe uonnoe: NH,* + ClI- + H:O =NHs-H.O + H* + CI~
Coxpawénnoe: NHs*+ H:O & NH3-H:O + H*

3ananmue 3. [Iporuo3upoBanmne peaxkuuii

Kakue u3 nepeurcieHHbIX cojeil pearupyor ¢ pactsopoM NaOH? Hanumurte ypaBHEHUS.

J NH.Cl
. NaCl
. AlCls
J K>COs

Iloockazka: ¢ wénouvio peazupyrom coau, cooepxcaujue KamuoHvl C1adblX OCHOBAHUL,
ocobenHo ecu obpazyemcs ocadoxk unu 2az (NHs1).

AHanornyHo: kakue cojiu pearupyiot ¢ Na:CQs?

(OOBIYHO — COMH METAIIIIOB, 00Pa3yIOIINX HePacTBOPUMbIe KapooHaThl: Ca?", Ba**, Fe3', AI**
u ap.)

3ananue 4. [IpakTUKO-OpHEHTHPOBAHHBIE BONPOCHI

1. [TouemMy mpy UCIIOJIE30BAHUH AJTIOMHUHHEBOM MOCYABI HEIIB3sI XPAaHUTH PACTBOPHI COJIBI
(Na2COs)? Hanumure ypaBHEHHE PEaKIIUH.

2. Kak ruznponu3s coneil BiIMseT Ha KOPPO3MI0 MEAHBIX M CTAJBHBIX NMPOBOJIHUKOB BO
BIIQXKHOM cpene?

3. [Touemy B cuctemax OXJaxAeHUS TpaHCHOPMATOPOB U KOTJIOB IKECTKYH) BOIY
(comepxkamryto Ca(HCO:s)2) mpenBapuTenbHO yMATr4aoT?

KoHnTposabHbIe BONPOCHI

1 Yrto Takoe ruApoIn3 cosen?

2 [Touemy pactBop NaCl neitrpanbhsiii, a NH4Cl — kucnbrit?

3. Kak onpenenuth, OyaeT 1 pacTBOP COIHM KHCIIBIM FITH IEIOYHBIM?

4 [Touemy ruaponus Al:Ss HeoOpatum?

5. Kak 3HaHWe rujnponus3a MOMOTaeT 3IEKTPOMOHTEPY B MPOQHIAKTUKE MOBPEKICHUN
obopynoBanus?

TpedoBanus k oT4éTy

OTY€T NOJKEH COJlepKaTh:

. Hazpanue u nienp paboTsl

. KpaTkyto TeopeTnueckyto cipaBKy (THIIbI THIPOIN3a, IPABUIIO «CUIbHBIA—CIa0bIN»)
. Pewienus Bcex 3aaHuil C ypaBHEHUSMH U IOSCHEHUSAMU

J OTBeThl Ha KOHTPOJIBHBIE U TPAKTUKO-OPUEHTUPOBAHHBIE BOIIPOCHI

° BriBon
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BoiBoa (mpumep)

B xozme mnpakTtuyeckoro 3aHATUS S M3Y4YWJI IIPOLIECC THAPOJIM3Aa COJIEH U HayduJcs
MIPOTHO3UPOBATH KHUCIOTHO-IIETOUYHYIO CPEy MX pacTBOPOB HAa OCHOBE CHJIbI MUCXOAHBIX KHUCIOT U
ocHoBaHuil. CocCTaBleHHE YpaBHEHHMH THUIPOIM3a IOMOIJIO IOHSTH, IOYEMY HEKOTOphIE COJIH
BBI3BIBAIOT KOPPO3UIO METAIJIOB MJIK 00pa3yrOT OCaIKU. DTU 3HAHUS BAXKHBI JIJIS1 DJIEKTPOMOHTEDPA MPU
paboTe ¢ AMEeKTPOIUTaMH, BBIOOPE MATEPUAIOB U TIPEOTBPAIIICHUH aBapUH, CBSI3aHHBIX C XUMUYECKOU

HECTaOUIIbHOCTBIO CPEJIBI.

IIpakTuyeckoe 3ansaTue NeS

Jucummmmna: O/1.12 Xumus

Ipodeccusi: 13.01.10 DaeKTPOMOHTEP MO PEMOHTY U OOCITY)KHBAHHIO AJICKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 2.2. DnekTpoIuTHUECKAas TUCCOLUAIMS U MOHHBIN 0OMeH

HaunmenoBanme pa6orei: CTpoeHHE BEIIECTBA U XUMUYECKUE PEAKIINH

Lean padoTbi:

1. O0600mUTh ¥ CHUCTEMAaTU3UPOBATh 3HAHUS O CTPOCHUU BEUIECTB (MOHHOM, aTOMHOM,
MOJIEKYJISIPHOM, METAJNTMYECKOM) U MX CBS3H C (PU3MUECKUMU U XUMUYECKUMU CBOMCTBAMHU.

2. YCTaHOBHUTH B3aMMOCBSI3b MEXIY THIIOM XUMHUYECKOW CBSI3M, CTPOCHHUEM BEIECTBA W
XapaKTepOM MPOTEKAOIINX XUMUISCKUX PEAKIUI (B TOM YUCIIE B PACTBOPAX JIEKTPOJIUTOR).

3. [IpuMeHUTh TONY4YEeHHbIE 3HaHUS [UIsI OOBSICHEHHs] TIOBENEHUS MaTepuasos,
UCIIONIB3YEMBIX B JIIEKTPOOOOPYIOBaHUM (MIPOBOAHHUKHU, HM30JSTOPHI, AJIEKTPOIUTHI, KOPPO3UOHHBIE
MPOIIECCHI).

Teopernyeckas 4acTb

1. Tunbl XUuMHUYeCKOH CBSI3H M CTPOEHHUE BelleCTB

Tun cBsA3n Tun ITpumeps! | CBolicTBa
KPUCTaJUIMYECKOU
pemETKU
HNonnas Nounnas NaCl, TBEpable, BbicOKass Tp, pacTBOPUMBI B BOJE,
Ca0o MIPOBOJIAT TOK B pacIljiaBe/pacTBope
KoBasienTHas ATomHas Anmas Ouenp TBEpABIE, BBICOKAsA Tp, HE MPOBOIAT
HETOJIIPHAS (C), SiO2 | TOK, HEPACTBOPUMBI
KoBanenrnas MonexyinspHas H-O, Huskne T, wu Tkum, nerydume, MOryr
NOJIsIpHAst CO2, NHs | pacTtBOpsITECA B BOJIE
Meraumueckas | Merammueckast Cu, Fe, | Ilnactuunble, OnecTsIlye, BLICOKAs TEILIO- U
Al AJIEKTPOIIPOBOIHOCTh
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2. DJIeKTPOJUTHYECKAS JUCCONUALMS

. DJIEKTPOJIMTHI — BEIIECTBA, PACHAIAIOIINECS B BOJC Ha HOHBI:

. NaCl — Na*+ CI

. He3J1eKTpoanThl — HE JUCCOLMUPYIOT (caxap, CIUpT).

° CrerneHb AUCCOIMAIIMH 3aBUCUT OT TPUPOIBI BEIIECTBA, KOHIIEHTPAIIUU B TEMIIEPATYPHI.
3. UoHHbIEe peakuuu

IIpoTekawT MekKIY IJTEKTPOJIUTAMHI B PacTBOpe.

HnyT 10 KoHIIA, eciu 0Opa3yeTcs:

-ocaiok ()

-ras (1)

-ci1a0bIit anekTponuT (Hanpumep, H20)

4. CBsI3b CTPOEHMS U PEAKLIMOHHOM CIIOCOOHOCTH

MeTtaJjibl (MeTaJuIMYeCKast CBA3b) JIETKO OTJAIOT 3JIEKTPOHBI — BOCCTAaHOBUTEIIH.

CoJu (MOHHBIE COEIMHEHUS) YYaCTBYIOT B peakIMsIX 0OMEeHa U TUAPOIIM3E.

N3oss1TOpPBI (ATOMHBIE/MOJIEKYIISIPHBIE BELLIECTBA, HATPUMED, IOJTUMEPbI) XUMUYECKU UHEPTHBI
— yCTOI>'I‘II/IBBI K pCaKusM.

IIpakTnyeckas yacTb

3aganue 1. Onpexgeaure THI XMMHYECKOH CBSI3M, THII KPHCTAJUIMYECKOH PEMIETKH W

CBOJCTBA BelIECTB

BemecrBo Tun Tun JuiekTponpoBoaHocTs | PactBopumocts B | IIlpumenenne B
cBsi3U | pewiéT | (TBEpaoe/pacTBop) BOJI€E 3JIEKTPOO0OPY10BAHUH
KM
Measb (Cu) - IIpoBoaHuKHU
IHoBapennasn Ha J1eKTPOJIMTHI

coab (NaCl)

Ksapn Her H3oasiTopbI

(Si02)

Boaa (H20) - Oxua:kaenue, cpena s
peaxkuuii

MonusrTHNEH Het N3oasiuus kabdenei

33}13]‘[“6 2. HaHHmHTe ypaBHeHHﬂ AUCCOaAIINU c.JIeIlyIOIm/IX 3.JIeKTpOJII/ITOB
1. H.SOs —
2. KOH —
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3. AICl; —

4. Na.COs —

o. HsPO4+ — (cTynenuaro)

Ilpumep:

AICl; — AP+ 3Cl~

3ananmue 3. CocTtaBbTe MOJIEKYJISIPHBbIE U COKPALIEHHbIE MOHHbIE YPABHEHUS PeakUuii
1. HuTtpart cepebpa + xmopun HaTpust

2. I'uapoxcun 6Gapust + cepHasi KUCI0Ta

3. KapOonat xanbius + coysiHast KUCIOTa
4. Cynsdar meau(Il) + ruapoxcun HaTpus
Oopaszeuy:

CuS0O:+ 2NaOH — Cu(OH):| + Naz:S0O:
Cu’**+20H — Cu(OH):|

3aganue 4. O0bsicHUTE ¢ NO3UIUH CTPOCHUS BellecTBa

1. [Touemy Meb M AJTIOMMHHUI HCIOIB3YIOTCS B KAUECTBE TOKOTIPOBOISAIINX HKHJI?
2. [ToueMy cTeKJIO U KepaMHKAa IPUMEHSIOTCS KaK U30JIATOphI Ha oropax JIDIT?
3. [Touemy pacTBOp MOBApPEeHHOH COJIM MPOBOAMT IJIeKTPUYECKHUIl TOK, a YUCTas BOja

— MOYTH HE MPOBOJIUT?

4. [Touemy nmosiMmepHasi u30Jsiuus Kalesell He paspyllaeTcs B BOJE U HE BCTYIAET B
peaKIMy ¢ KUCIoTaMu/IenodamMu?

3aganue S. UnTerpupoBanHas 3agavya

Bo Bpems pemoHTa TpaHc@opmaTopa Bbl OOHApY WK Oe/iblii HAJET HA MeIHbIX KOHTAKTAaX.
[Ipenmonoxxkure, Kakue XUMHYECKHE IPOLIECCHI MOTJM MPUBECTH K €ro oOpa3oBaHMIO, €CIU

000pyI0BaHUE IKCILTYaTHPOBAJIOCH BO BiakHOMU cpeze ¢ mpumecaMu CO:z u SO.

. Hannmmre BO3MOKHBIE YpaBHEHHSI pEAKIIUI.
. VYKkakuTe THUIIBI CBSI3eH B UCXOAHBIX U 00pa30BaBIIMXCS BELIECTBAX.
. K kakoMy THITy OTHOCSTCSI 9TH peakiuu?

IHoackaska: BO3MOKHbI peaKIUM:
2Cu + H:0 + CO: + O: — Cuz(OH):COs (manaxum — 3e1eHo8amvlil HA1Em)
UU OKUCTIEHUE C NOCAEOVIOWUM 2UOPOTUZOM COJIElL.

KoHTpoJibHBbIE BONIPOCHI

1. Kak Tvn XMMu4ecKoi CBSA3M BIUSIET HA JIEKTPONPOBOJHOCTD BElIeCTBA?
2. [Touemy MOHHBIE COEMHEHUS MPOBOJAST TOK TOJIBKO B pACIIaBE UK pacTBope?
3. YeM oTiIH4aeTCA aucconuanusa KUCJIO0T OT AUCCoOuanuu OCHOBaHUN?
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4, Kakne BemiectBa HazbBalOT 3iiekTposvtamu? IlpuBeguTe mpuMepbl U3 TPAKTHKU
AIIEKTPOMOHTEpA.

S. [Toyemy BaXHO 3HaTh CTPOCHHE MAaTEpUAIOB IPU BHIOOpE KOMIIOHEHTOB ISt
31EeKTpooOOpynoBaHUs?

TpeOoBanus K 0T4ETY

OT4éT JOIHKEH BKIFOYATh:

° Ha3Banue u 1116 paboThI

° Kpatkyro TeopeTH4ecKyto CripaBKy (THITBI CBSI3H, TUCCOIUAIUS, HOHHBIC PEAKIIUH )
° Pemrenns Bcex 3amaHuii ¢ NOSICHEHUSIMH

° OTBeTHI HA KOHTPOJBHBIE BOTPOCHI

° BriBon

BoiBoa (mpumep)

B xome mpakThuyeckoro 3aHATHS S YCTAHOBHJ YETKYIO CBSI3b MEX]y CTPOCHHEM BEIIECTBa,
THUIIOM XUMHYECKOH CBSA3U U €T0 MMOBCACHHUEM B XUMHUUYCCKUX PCAKIUAX. 9t0 OCO6€HHO BaXHO AJIsd
Hqu)GCCI/II/I QJICKTPOMOHTCPA: TIOHUMAHHUEC, TTOUYCMY MCIb IIPOBOJMUT TOK, a MOJUMEPBLI — HET, IOYCMY
COJIM BBI3BIBAIOT KOPPO3HIO, a KepaMUKa YCTOMYHMBA K arpeCCHBHBIM CpellaM, MO3BOJSIET TPaAaMOTHO
BBIOHMpaTh U IKCIITyaTUPOBATh MaTepUaibl. 3HAHUS 1O AJIEKTPOIUTHYECKON AUCCOIMAIINA U MOHHBIM
pe€akiuuiaM IMMOMOTrar0T MNOpPCAOTBpallaThb aBapuu, CBA3aHHBIE C XUMHWYCCKUM PaspymicHUEM

000pyT0BaHUs.

IIpakTnyeckoe 3ansaTne Ne6

Jucummmmna: O/1.12 Xumust

Ipodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBAHUS
(o oTpacinsam)

Tema: 3.1. Knaccudukanus, HOMEHKIIaTypa U CTPOEHUE HEOPTaHUYECKUX BEIIECTB

HaumenoBanue padotbl: Pemenue 3amad Ha pacy€T MaccoBOM J10JU (Macchl) XMMHUYECKOTO
AJIEMEHTa B COEMHEHUH U MacCOBOM JI0JIM BELIECTBA B CMECH

eab padoThi:

1. Hayuutbces paccuuThIBaTh MACCOBYIO 10JI10 3JIeMEHTa B XUMHYECKOM COeIMHEHUH T10
ero ¢opmyre.

2. OcCBOHUTH MCTOAHUKY OIMMPECACIICHUA MACCHI B€IIECTBA UJIH 3JIEMECHTA B Sa)IaHHOﬁ nopuuun
COETMHEHUS WJIU CMECH.

3. IIpuMeHATh MOJy4EHHBIE HABBIKU JUIs PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
CBSI3aHHBIX C COCTaBOM MAaTE€pHAJIOB, MCIIOJIb3YEMbIX B JIEKTPOOOOPYAOBAHUH (CIUIABHI, H3OJISATOPEI,

3JIEKTPOJIUTHI U JIP.).
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Teopernyeckas 4acTb
1. MaccoBasi 10J1s1 3JIeMeHTa B COeITMHEHUH
MaccoBast 10151 371€MeHTa () — 3TO OTHOILIEHHE MACChl JAHHOTO 3JIEMEHTA B BEIIECTBE K 001I1ei

Macce BeIieCcTna.

n- A, (anesmeHra)

w(WIeMeHTa) - 100%
M, (coeanHeHHR )
rue:
o N — YUCII0 aTOMOB 3JIeMeHTa B hopmye,
o Ar — oTHOCUTENbHAsI aTOMHAs Macca JIEMEHTa,
. M r — oTHOcuTeNnbHAs MoJIeKysipHas (hopMyIibHAsA) Macca COeIUHEHUSI.

2. MaccoBag 10151 BeIeCTBA B CMECH

_ m(EBemecTsa) -

w|BemecTea) - 100%

mcMecH)

OTCcroa MOXXHO HaXOIUTh:
o Maccy BerecTBa: m(B-Ba)=w-m(cmecu)/100%
. Maccy cMecu: m(cmecu)=m(B-Ba)/®m-100%
3. [IpakTH4yecKoe 3HAYCHHUE
o OmnpezneneHue coaepKaHusl MeU B IPOBOAAX WM AJTIOMHHUS B CIIaBaXx.
J Pacuér koHuenTpanum s1exkTposnta (Hanpumep, H.SO4 B akkymyssiTope).
. OneHka YHCTOTHI TEXHHYECKHX BelleCcTB (HampuMmep, COJep)KaHWe IpUMecedl B

M30JSIIIMOHHBIX MaTepHaliax).
IIpakTHYeckas 4acTb
3ananme 1. PaccuuraiiTte MaccoBYIO 10110 3JIEMEHTA B COeIMHEHUHU
1 Maccosas nonst meau (Cu) B okcuae meau(Il) — CuO
2 Maccosas nons anwomunus (Al) B okcuzae amomunus — AlOs
3. Maccoas nonst kucaopoaa (O) B cepHoit kuciore — H2SO4
4 Maccosas noss xkeqe3a (Fe) B cynsdare xenesa(lll) — Fex(SOs)s
5 Maccogas noins Bogopoaa (H) B ruapokcune Harpus — NaOH
Ilpumep pewenusa (nynkm 1):
M r (CuO)-64+16-80
®(Cu)-64/80 -100%-80%
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3ananue 2. Haiiiure Maccy 3jieMeHTa B 3aJJaHHOM Macce COeIMHEeHM

° Kaxkas macca meam coaepxurcs B 160 r CuO?

. CKOJIbKO TPaMMOB AJTKOMHHHUSA MOXHO NOIy4uuTh U3 204 r ALO5?
. KaxoBa macca kucsopoaa B 98 r cepnoit kuciaotsl (H2SO4)?

. Cxounbko rpamMMoB kedie3a cosiepxkutcs B 400 r Fex(SOa4)s?

Iloockaska: cuauana naoume , 3amem: m(dremenma)=w M(coeduremniis)

3ananue 3. Pacuét maccoBoii 10,11 BellecTBa B cMecH (pacTBope)

1. B 250 r pactBopa conepkutcs 50 r moBapennoi conu (NaCl). Haliqute MmacCoByro 10110
COJIN.

2. Kaxosa macca Boast B 300 r 10%-HOro pacTBopa yKCYCHOM KHUCTIOTHI?

3. CKOJIBKO TPaMMOB CEpHOM KUCIOTHI coAepKUTCA B S00 T aKKyMyJIITOPHOTO JIEKTPOIUTA

¢ maccoBoil noneit H2SO4 36%?

4, K 100 r 20%-n0r0 pactBopa NaOH no6asunu 50 r Boasl. KakoBa crana MmaccoBast 101
ménoun?

Ilpumep (nynkm 4):

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

Ilocne pasbasnenusn: m nog - 100+50-1502

w noe = 20/150 -100%=13,3%

3aganue 4. [IpakTHKO-0OpHEHTHPOBAHHbIE 321241

1. Mennsliii npoBoa Maccoii 1,6 kr cogepxut 2% npumeceil. KakoBa macca uncroit meau
B IIpoBoie?
2. B cBuHHOBOM akkymyJsitope ucnosnb3yerca 40%-Hblii pacTBOp CEPHON KHUCIIOTHI.

CKOJIBKO KUCTIOTBI U 111 IPUTOTOBJIEHUS 2 KT TAKOTO 3JIEKTPOIUTA?

3. [Ipu ananu3e aIIOMMHHEBOIO CIJIABA YCTAHOBIIEHO, 4TO B 50 I criiaBa conepxxurtcs 45
r amromuaMs. KakoBa MmaccoBast 10515t anmtoMuHusA? COOTBETCTBYET JIM CIUIAB TEXHUYECKUM TPEOOBaHUSIM
(06wraHO > 90%)?

4. s maiiku ucnomnb3yeTcs 0JIOBIHHO-cBHUHUOBBIN nmpumnoi (ITOC-61), comepxkamuit
61% onoBa. Cxoibko osioBa coaepxkurcs B 200 T Takoro npumnos?

KoHTpoJibHBbIE BONIPOCHI

1 YT0 noka3zpIBacT MaccoBad JI0JII DJIEMEHTA B COSTUHEHUN?

2 Kak paccuntars MaccoByIO J10J110 BEIIECTBA B pacTBOpE?

3. [Touemy Ba’KHO 3HATh MacCOBYIO JIOJIF0 KOMIIOHEHTOB B CILJIaBax M 3JIEKTPOIUTaX?

4 Kax n3mensieTcs MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA MPU T0OABICHUHU BOJIBI?

5. Kak 3Hanmss mo pacu€Ty MaccoBOWM [OJIM TPUMEHSIOTCS B TNpodecCHOHATbHOM

JeATETbHOCTH 3JIEKTPOMOHTEpA?
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TpeOoBanus K 0T4ETY

OTuéT NOIKEH COJEPIKaATh!

° Ha3Banue u 1116 paboThI

° Kpatkyro TeopeTudeckyto cripaBky (hopMyJIbl, OIIpeIeIeHUs)

° Pemenus Bcex 3aau ¢ moJHBIM oopMiieHHEM (IaHO, HAWTH, PEIICHHE, OTBET)
° OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI

° BriBonx

BoiBoa (mpumep)

B xone mpakTH4ecKOoro 3aHsSTHUs s OCBOMJI METOJIMKY pacuéTa MacCOBOM JOIM XUMHUYECKHX
DJIEMEHTOB B COCAMHCHUAX U BCIIICCTB B CMECIX. DTH HAaBBIKU UMEIOT MpsAMOC OTHOUICHHUC K HpOCbeCCI/II/I
AJIEKTPOMOHTEPA: OHHM IO3BOJIAIOT ONPEIENATh COJAEPKAHUE YUCTOrO0 MeTalla B IPOBOJAAX,
KOHIEHTPALIMIO DJIEKTPOJIUTa B aKKyMyJsITOpaxX, COCTaB MpPHUIOEB M CIulaBoB. [loHumaHue
KOJIMYECTBEHHOTO COCTaBa MAaTepUajoB CIOCOOCTBYET MPaBUILHOMY BBIOOPY KOMIIOHEHTOB U

o0ecreueHnI0 HaI&KHOCTH 3JIEKTPOOOOPYAOBAHHUS.

IIpakTHyeckoe 3ansaTHe Ne7

Jucmunimna: OJ1.12 Xumus

Ipodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 3.1. Knaccudukanus, HOMEHKJIaTypa U CTPOCHHE HEOPTAHUUYECKUX BEIIECTB

HaumenoBanue paboTsl: Penienne npakTH4eckux 3aaHuii Mo KIacCHU(pUKAIMU, HOMEHKIIAType
U XUMUYECKUM (hopMyriaM HEOPTaHMYECKUX BEIISCTB PA3IUMYHBIX KIIACCOB (HA3bIBATh U COCTABIITH
(GOpMYITEI XUMUYIECKUX BEIIECTB, OMPEICIIATh MPUHAIIC)KHOCTH K KIIaccy)

ean paboTh:

1. 3aKkpenuTh 3HAHHUS 0 KJIACCaX HEOPraHWYeCKUX COeJHMHEHMIi: OKCHIIbI, OCHOBAHWSI,
KHCJIOTHI, COJIH.

2. HayuuThcsi onpeneisith KJace BemecTBa mo (opmyse U COCTaBIATh (POPMYJIBI MO

Ha3BaHMIO (110 cuctemarnyeckoil HomeHkiaarype MIOITAK u TpuBraibHbIM Ha3BaHUSAM).

3. OTpa6OTaTL HaBbIKHM Ha3bIBAHUA BCIIECTB C y‘{éTOM BAJICHTHOCTHU/CTEIICHA OKUCJICHUS
9JICMCHTOB.
4, HpI/IMerlTB MOJIYYCHHBIC 3HAHUA [JIs1I IMMOHUMaHHA COCTaBa U CBOICTB MaTcpuraios,

HCITOJTB3YEMBIX B AJICKTPOOOOPYAOBAHUH (M30JISTOPBI, AIEKTPOIUTHI, KOPPO3UOHHBIEC TPOAYKTHI U JIP.).
Teopernyeckas yacTb

1. OcHOBHBIE KJIaCChI HEOPraHUYECKUX BeleCTB

\ Kaace \ Oo0wmas ¢popmyaa \ IIpusHaku \ IIpummepsI
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Oxcunpl OmOn Cocrost u3 2 | Ca0, CO, Fe203
JJIEMEHTOB, OJUH —
KHCIIOPOJT
OcHoBaHus Me(OH), Meramnn + | NaOH, Ca(OH)z,
TUAPOKCOTPYIIIIBI Al(OH)s
Kucaorsl H.Kucn.ocratox Bonopon + xucnorusiii | HCl, H2SO4, HsPO4
OCTaTOK
Connm Men(AH), Merann + xucnotHslii | NaCl, CuSOs,
OCTaTOK Cas(PO4)2
2. Homenkaarypa (npasuia UIOITAK)
J Oxcuapl: «OKCUI» + Ha3BaHHUE dJIeMEHTa (+ CTeIeHb OKUCIICHHUSI, €CIIM ITepeMEeHHas )
. — FeO — okcun xene3a(ll), Fe:0s — oxcua xenesza(11l)
o OcHoBaHMSA: «TUIPOKCU» + HA3BaHHE MeTailIa (+ CTeNeHb OKUCIICHNUS)
. — Cu(OH)2 — runpoxcun meau(1l)
Kucaorsr:
. beckucnoponnsie: «...sogopoanas» — HCl — xmopoBoopoanas (comsHas)
. Kucnopoaconep:xarue:
. BBICIIAs CTETICHb OKUCIIEHUS: «...Has» — H2SO4 — cepnas
. HU3Mmas: «...ucras» — H2SOs — cepHucTas
Coun:
o HazBaHue aHuOHA OT KHCIIOTHI:
. «..Has» — «...aT» (cyabdaT, HUTpaT)
o «...HCTash» — «...uT» (Cynb(UT, HUTPHUT)
. — Na2SOs4 — cynbdar HaTpust, Na:SOs — cynbpuT HaTpus

TpuBuanbHbIe Ha3BaHUA (3AIIOMHUTH):

. H>O — Bona

. NH; — amMmmuak

o NaCl — noBapenHas conpb
. CaCQOs — mel, U3BECTHSK
. NaHCOs; — numeBas cojna

IIpakTHYeckast 4acTh

3ananme 1. Onpenenure KJiacc Bemecrsa no popmy.ie

Ne dopmysia Kunacc BemecrBa
1 HsPO.
2 MgO
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KOH

FeCls

CO

Al(OH);

Na2SO4

H.S

O O N o O] &~ W

CaCO;s

10 N2O:s

3ananme 2. CocraBbre GOpMYJIbI 10 HA3BAHUIO
OkcHp alItOMUHHUS

TlMappoxcua 6apus

CepHas kuciora

Hutpat meau(Il)

Cynbdun xeneza(Ill)

®docdar kampius

VYronbHas KucioTa

XJ10pu aMMOHHUS

© 0o N o g B~ w D PE

Oxkcun cepoi(VI)

-
©

I'mapoxcnn nuHKa
IToackaska:
° Banentnocts Al =111, Ba =11, SO4 =11, PO+ =1II, Fe B Fe>Ss =111

3aganue 3. /laiiTe Ha3BaHMS BellecTBaM Mo popmyJiam

z

dDopmyaa HaszBanmue (o nonak)

CuO

HNOs

NasPOs

Fe(OH)z

SO2

K2CO:s

H2COs

Cr203

O O N| o O | W N

Mg(OH).

[ERN
o

AgNO;
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3ananue 4. Knaccupukanus v npuMeHeHue (MPaKTUKO-OPUEHTHPOBAHHOE)

Omnpenenure Kjacc U Ha30BUTE BEILECTBA, KOTOPHIE MOTYT BCTPEUYAaThCS IPU SKCILTyaTalluu

ANEKTPOOOOPYI0BAHMUS:
Curtyanus dopmysa Kunace Ha3panue | PoJb B
3JIeKTPOOOOPYAOBAHUH
DIJIEKTPOJIUT B | H2SO4
aAKKyMYIIITOpE
benpiii  nHanér Ha | Cu2(OH):CO:s
KOHTaKTax
(Koppo3ws)
N30asOHHbII ALOs
MaTtepuan
I'a3 npu mneperpese | HCI
IIBX-n3omauun
Ocanox B cucreme | CaCOs
OXJIKJICHUS
3aganue 5. «Haiign ommoOKy»
HcnpaBpTe ommOKy B Ha3BaHUAX WK (popmynax:
1 Oxcup xeaeza — FeO
2 Cyabpat amomunus — AlSOs
3. I'mapoxcun narpus — NaOH:
4 A3ortHas kucjaora — HNO:
5 ®ochar marauss — MgPOs
Oobvachume, nouemy 3mo owudKa, u 3anuuiume 6ePHuLIL 6apUAHM.
KoHTpoJ/ibHbIE BONPOCHI
1. [To kakuM TIpU3HAKAM PA3IINIAOT OKCH/IBI, OCHOBAHUSI, KUCIIOTHI U COJTU?
2. Kak ompenenuts cTeneHb OKUCIEHUSI METaJlIa B COJIM UM OKcUe?
3. [ToueMy BaXHO TIPAaBUJILHO HAa3bIBaTh XWMHUYECKHE BEIIECTBA B TEXHUYECKOU
JIOKYMEHTAIUH?
4. Kakwue kmacchl HCOPraHWIeCKUX BEIIECTB Yallle BCETO BCTPEUYAIOTCS B aKKyMYIISTOPax U
CUCTEMaX OXJKICHUS?
5. Kak 3nanue knaccuukanuy moMoraeT 3J1eKTPOMOHTEPY MIPH YCTPaHEHU U MTOCIEACTBHMA

aBapuii (yTeuka KMCIOTbI, KOPPO3HUS U T.I1.)?

TpedoBanus k oT4éTy

OT4éT NOIKEH CONEPIKATH!

. Ha3Banue u 11e16 paboThI

o Kpatkyto TeopeTnueckyto crpaBky (Kiacchl BEIIECTB, IPaBHjia HOMEHKIIATYPHI)

50



. Pewrenus Bcex 3a1aHuil C NOACHEHUAMU

J OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

° BriBon

BriBoa (mpumep)

B xome mpakThdeckoro 3aHATHsA s 3aKpenuil yMEHUs KIacCU(pUIMPOBATH HEOPraHUYECKHE
BEIIIECTBA, COCTABIATH UX (DOPMYJIBI [10 HA3BAaHUSAM U JaBaTh CUCTEMAaTUYECKHUE Ha3BaHUs 10 (popMysiam.
OTH HaBBIKM HEOOXOAWMBI JJIEKTPOMOHTEPY JJIsi TPABWIBHOTO OOpalleHUs € XUMHUYECKUMHU
MaTepuajiamMM: OT paclO3HaBaHMUsS JJIEKTPOJUTAa B AKKYMYJATOpPE JIO IIOHMMaHUS IPHUPOJbI
KOPPO3MOHHBIX OTJOXEHUH Ha KOHTAKTaX. 3HAHUE XUMHUYECKOW HOMEHKJIATyphl 0OecreyuBaeT
6€30I1aCHOCTb U TOYHOCTb B IPO(PECCUOHATBHOM e TEIbHOCTH.

IIpakTnueckoe 3ansaTne Ne8

Tema: CocraBieHHe ypaBHEHHH XUMHYECKMX PEAKIHUI C Y4acTHEM IPOCThIX U CIOMKHBIX
HEOPraHMYEeCKUX BEIIECTB

easn:

1. OTtpaboTaTh HABBIKU COCTABJICHUS YPABHEHUN peaklIUii, XapaKTePU3YIOIINX XUMUUECKHE
CBOWCTBAa OKCHJIOB (OCHOBHBIX, KHCIOTHBIX, aM(OTEpHBIX), KHCIOT, OCHOBaHH, aM(OTEPHBIX
TUAPOKCUIOB U COJIEH.

2. Y CTaHOBUTH F€HETHUUYECKYIO CBSI3b MEXAY KJIAaCCAMHM HEOPraHMYECKUX COCIUHEHHMN.

3. [TpuMeHsTh 3HaHMS 711 TOHUMaHUS MOBEIEHUSI MaTepUaloB B 3JIEKTPOOOOPYyAOBaHUN
(Koppo3usl, B3aUMOJIEHCTBUE C KUCIOTaMU/IEI0YaMHU U Jp.).

Teoperuueckasi cnpaBka (KpaTko):

J OcHoBHbBIE OKCHABI (METAIIOB) pearupyroT ¢ KUCI0TaMu — COJIb + BOJa.

. KucaoTrHble okcHabl (HEMETAIOB) pearupyroT co I1ieja04yaMu — CoJib + BOJa.

. AM¢orepHbie okcuabl/ruapokcuabl (Al, Zn, Cr) pearupyroT U ¢ KUCIOTaMH, U CO
HiesI049aMu.

J Kucaorel pearupyror ¢ merauiamu (10 H), ocHOBaHMSIMM, OCHOBHBIMH OKCHJAMH,
COJISIMU.

. Ilesi0un pearupyroT ¢ KUCIOTaMH, KUCIOTHBIMUA OKCHUJIAMHU, COJIIMH (OCaI0K/Ta3).

IIpakTHYeckHe 3a1aHUA:

3aganue 1. CocTaBbTe ypaBHEHUS] PeaKINIi:
A. Okcupgbr:

1. CaO + H.0 —

2 SOs; + NaOH —

3. ALOs + HCI —

4 ALOs + NaOH (crunaBienue) —
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b. I'uapokcuabi:

S. Zn(OH)2 + H2SO4 —

6. Zn(OH). + KOH —

B. KucJi0Tbl M OCHOBaHUS:

7. HCIl + Fe —

8. H2SO4 + Cu(OH). —

9. HNO:; + CaCO; —

I'. Comm:

10.  CuSO4+ NaOH —

11.  AgNOs;+ NaCl —

12. NaCOs; + HCl —

Vxaosicume mun kasxcootl peakyuu u npusHaxu e€ npomexkanust (0cadox, 2as, 600a).

3aganmne 2. I'enern4yeckas cBA3b

CocraBbTe LIETIOYKY MPEBPAILICHUM JIJIST ATIOMUHUS:

Al — AL:Os — AICI; — Al(OH); — Na[Al(OH)4]

Hanumure ypaBHeHHs BceX peakLUi.

3ananue 3. [IpakTUKO-OpHEHTHPOBAHHOE

[Toyemy aroMuHMeBasi Tapa He MOAXOAUT JJIsl XpaHeHUs weaodei? Hanummre ypaBHeHue
peakuuu.

[Touemy MenHBIC IPOBO/Ia HE PEArHPYIOT C Pa30aBJEHHOH CEPHOM KHMCJIOTOM, a IMHKOBBIC
— pearupyror?

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Yem ampoTepHbIe THAPOKCUBI OTINYAIOTCS OT OCHOBHBIX?

2 [Touemy CO2 Ha3bIBAIOT «KUCIBIM» OKCUIOM?

3 Kakue merasibl BBITECHSIOT BOAOPOA U3 KucioT? Ilouemy mMenp He BHITECHSET?

4. Kak pacno3natb kapOoHaT-UOH B coyn?

5 Kak 3HaHMs 0 cBOMCTBaX OKCHIOB IOMOT'AalOT MPH BHIOOPE M3OJIALMOHHBIX MaTEPUAIIOB?

IIpakTnyeckoe 3ansaTne Ne9
Tema: PemeHne nNpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM HAa CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEIIECTB
ean:
Hayuntbcst 0OBSCHATh U MIPOTHO3UPOBATh CBOMCTBA HEOPTaHMYECKUX BEIECTB HA OCHOBE UX
cTpoeHus u nojoxenus B [1C.

OTtpaboTaTh CrTOCOOBI MOMYUYCHHS BAKHEHIIINX HEOPTaHUYECKUX COCTMHCHHH.
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[IpumeHsTh 3HAHUS AJIs peleHus TpodecCHOHANBHBIX 3aJa4u (BbIOOP MaTepHalioB, yCTPAaHEHHE
aBapwii, paboTa ¢ JIEKTPOIUTAMHU).

3ananuga:

3ananmue 1. [losryyenue BemecTs

Hanummute 3 cnoco0a mosry4yeHust CIEyIOMIUX BEIIECTB:

a) CuSOa4

0) NaOH

B) CO2

[Ipumep mia CuSOa:

1. CuO + H:S0; — CuSO+ + H:0

2. Cu(OH): + H:SO+ — CuSO+ + 2H-0

3. Cu + 2H>SO4(kony.) — CuSO4 + SO: + 2H:0

3ananue 2. CpaBHUTEJIbHBIN aHAJIU3

CpaBHUTE XUMUYECKUE CBOWCTBA!

° NaOH u AI(OH)s

L H>SO4 u H:PO4

. CaO u SiO:

OOBbscHUTE pA3IUYHS C TO3UIUU CTPOSHUSI U TTPUPOJIBI SJIEMEHTOB.

3ananue 3. [IpodeccuonanbHble CUTYAIUH

1. B akkymynsTope ypoBEHb 3JEKTPOJIUTAa CHU3WICA. MOXHO JM JOJNUBATh BOAY WU
kucnory? [louemy?

2. [Tpu xopotkom 3ambikanuu 3aropenach IIBX-uzoasiums. Kakve BpenHbie ra3bl MOTYT
BbIZICNIUTHCS? HanummmTe ypaBHeHue.

3. Ha MenHbpIXx KOHTakTax IIOSBIUICH 3e€JEHBIH HaJdéT. YTo 3TO 3a BemectBo? Kak ero
MOJKHO YIAIUTh (peakius ¢ KUCIO0TOi)?

3aganue 4. «XumMus B ObITY U HA IPOU3BOJACTBE»

CooTHecure BCIICCTBO U €0 NIPpUMCHCHHEC!

. NaHCOs — oruerymurenu

. Ca(OH): — HeliTpanu3anus KUCIbIX IOYB
. Al:Os — abpa3uB, U30JIATOP

. H2SO4 — 35I€KTPOIUT B aKKYMYJISATOPax

KoHnTpoJsbHbIE BONIPOCHI:

1. Kakue ciocoOb! osy4eHus cosieii Bbl 3HaeTe?
2. [Touemy ruapoKcH]I ATIOMUHMS HE PaCTBOPSIETCS B BOJE, HO PACTBOPSETCS B LIET0UYH?
3. Kak onpenenuts, siBIS€TCS I OKCUA OCHOBHBIM WJIU KUCJIOTHBIM?
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4. [Touemy cepHasi KHCIIOTa UCTIONB3YETCS B aKKYMYJISITOpax, a He cosgHas?

S. Kakue Mepsl Ipe1ocTOPOKHOCTH HYKHO COOII0IaTh U paboTe ¢ eIKUMU LIeI04aMu?

[MpakTnyeckoe 3ansitue NelQ
Tema: VccienoBanue puU3N4ecKux U XMMUYECKHX CBOWCTB METAJIOB M HEMETalIoB. Perenne
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 PACTIO3HABAHUIO U TIOJYUYEHUIO COCTUHEHUN
Ilpumeuanue: Ilockonvky 6 Kolnedxice modxcem He OblmMb 1AOOpPAMOPUU, 3A0AHUA HOCAM

MblCJleHHO'SKCI’lepuMeHmaJZbel1/7 UAU ONUCAMENbHBI xapakmep.

Hean:

1. CpaBHHTD (HU3NIECKHE M XUMHYECKHE CBOMCTBA METAJNIOB U HEMETAJLJIOB.

2. HayuunTbcs pacrio3HaBaTh HOHBI METAJIJIOB U HEMETAJJIOB B paCTBOPAX IO XapaKTEPHBIM
PEAKIMSIM.

3. [IpuMeHsATh 3HAHUSA AJS JWArHOCTUKM HEUCIIPABHOCTEH (KOppo3us, 3arps3HEHHUS,
YTEUKH).

TeopeTn'{eCKaﬂ ClipaBKa:

° MeTtaJjuibl: OJ€CK, INTACTUYHOCTD, JIEKTPOIIPOBOIHOCTH, BOCCTAHOBUTEIHLHBIE CBOMCTBA.
° HemeTaJuibl: XpynKoCTh, HU3Kas MPOBOAMMOCTh, OKHCIUTEIBHBIE CBONCTBA.

° KauecTBeHHbIe peaknum:

° Fe?" + NaOH — 3enénrblil ocagok

° Fe** + NaOH — Oypsriit ocamok

J Cl" + AgNOs — 0Genslit ocagok (AgCl)

J SO+* + BaCl. — 6enblii ocanok (BaSOa4)
IIpakTHyeckue 3a1aHus:

3aganue 1. CpaBHeHue CBOMCTB

3anonxHUTe TAOIUITY:

CBOIiCTBO Metasasl (Cu, Fe) | Hemeramnsi (S,C)
DJIEKTPONPOBOJTHOCTh
BzaumoneiictBue ¢ O:
BzaumojeiicTBre ¢ KUCIIOTaMU
CrerneHn OKHCIIEHHUS B
COCIMHEHMSX

3ananue 2. PacniozHaBaHue BelecTB (MbICJIEHHBIH IKCIIEPUMEHT)
B tpéx mponymMepoBaHHBIX TPOOMPKAX HAXOATCS PACTBOPHI:

. Xuaopun Hatpus (NaCl)

. Cyaspat meau(Il) (CuSOq)
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Hurtpar xkeae3a(Ill) (Fe(NO:s)s)

[Ipemnoxure muaH pacno3HaBaHus ¢ nomoimbio pactBopa NaOH m AgNQOs. Hanummure

YpaBHEHUS PEAKIUN U YKAXKUTE IPU3HAKH.

3aganue 3. [losryyeHue u cBoiicTBa

1.
2.
3.

[Tonyunute BOAOPOI peakiye MHKa C COJMIHON KUcaoTol. Hanummre ypaBHeHuUE.
[TonyunTte yriaekucabiid ra3 u3 Mejaa U KUCJIOThI. Y paBHEHUE.

Kak gokazars, uyto raz — CO:? (peakuus ¢ Ca(OH)2)

3ananue 4. [Ipodeccuonajbuble 3a1a4u

1.

Ha yuactke JIDII oOHapyxeHa p:KaBYMHA Ha CTAJbHBIX omopax. Hamummure

YpPaBHCHUS KOPPO3HU KEJIC3a.

2.

[Tpu pemonTe OaTapeitHOro OTCEKa BBl IOYYBCTBOBAIHM pe3kuid 3anmax — 31o NHs. Kakoe

BEIIECTBO MOTJIO €T0 BBIACIUTH? (PEaKIUs COTM aMMOHHMS CO HIENO0YBIO)

3.

Hoquy AJIOMHUHHUEBBIC ITPOBOAA HE PXKABCIOT TaK, KaK cTanbHBIC?

KoHTpoJibHbIE BOPOCHI:

1
2
3.
4
5

[Toyemy Menp HCHONB3YETCS B MPOBOJAX, a cepa — HET?

Kakue meramibl maccuBupyroTcs B KoHueHTpupoBaHHOH HNO;?

Kaxk pacnio3nats cynbsdar-uoH B pactBope?

[Touemy BoJOpOJ cOOMPAIOT METOZOM BBITECHEHUS BOJbI WJIK BBEPX THOM?

Kakue MCPBI 3allIUTHI OT KOPPO3UU ITPUMCHSAIOTCA B SHCKTpOYCTaHOBKaX?

O0mme TpedOBaHMS KO BCeM OTUYETAM:

HasBanue u 1ienp paboThl

Kpatkas Teopus

Pemenust 3anannii ¢ ypaBHEHUSAMH U MTOSICHEHUSIMU
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

BriBon (cBsi3b ¢ mpodeccueit)

IIpakTnueckoe 3ansaTue Nell

Juecmumimna: OJ1.12 Xumus

IMpodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBAHUS

(o oTpacisam)

Tema: 3.3. IIpou3BOACTBO HEOPraHMUYECKUX BEIIECTB. 3HAUEHUE M NMPUMEHEHHE B OBITY U Ha

MIPOU3BOJICTBE

HaumeHoBanue padorbl: PenieHue nDpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O  POJIH

HGOpFaHI/I‘ICCKOﬁ XAMHU B Pa3BUTUHU MCIUIHHBI, CO3AAHWUHN HOBBIX MATCPUAIOB, AJILTCPHATUBHBLIX

MCTOYHUKOB SHEPIHHU U PEIICHUH MPOOIeM SKOJIOTUYECKOM, SHEPTeTHUECKON U MUIIEBON O€30MacHOCTH
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esab padoThi:

1. Pacmmputs npeacTaBieHus 0 3HAYCHUN HEOPraHMYECKOW XUMUHU B COBPEMEHHOM MHPE.

2. [Toka3aTb B3aMMOCBSI3b M@Ky MPOU3BOJICTBOM HEOPTaHMUYECKUX BEUIECTB U PEIICHUEM
r100aIbHBIX TTPOOJIEM (FHEPreTHKA, IKOJIOTHS, O€30MaCHOCTH ).

3. CdopmupoBaTh yMeHUE MPUMEHSATh XUMUYECKUE 3HAHUS JJIS aHalu3a TEXHOJOTHH,
UCTIOJIb3YEMBIX B SHEPTE€TUKE, CTPOUTEIBCTBE, MEIUIIMHE M OXpaHe OKPYXKAroIel cpeapl — C y4ETOM
npodeCCHOHATBLHON HAMPABICHHOCTH (3JIEKTPOMOHTAXK, 00CTYKHBaHUE 000PYIOBAHUS).

Teopernyeckas 4actb (KpaTKko)

HeopraHI/IquKaﬂ XHUMUSA — OCHOBAa MHOT'HX OTp&CJ’ICfI IMPOMBIINIJICHHOCTHU:

ObaacTb IIpumepsl Poub
HeOrpaHUYEHHBIX
BelleCTB
DHepreTuka H-, Li, Si, Pb, H>SO4 TomnuBHBIC 9JICMEHTEI,
aKKyMYJIITOPbI, COJTHEUHbIE OaTapen
MenunuHa NaCl, CaCOs, AgNOs, | duspactop, aHTaIU/bI,
BaSOs4 AHTUCECIITHKH,
PEHTICHOKOHTPACTHBIE CPEJICTBA
CtpouTenbCcTBO CaO, Ca(OH)., CaCOs, | llemenT, OeToH, KEpamMHUKa, CTEKJIO,
AlL:QOs, Si0: OTHEYHOpPBI
DKoJIoTHs Ca(OH)z, Na2COs, | Heitrpanuzamus KHUCJIOTHBIX
AKTUBUPOBAHHBIA  YTOJb | JOXKACH, OYMCTKA BOJIBI,
(C), TiO2 dboTokaTanmns
[InieBas npOMBIIIIEHHOCTD NaCl, NaHCOs, CaCO:s KoHncepBaHThl, Pa3pBIXJIUTENH,
J00aBKHU

AKTyaJIbHI)Ie HalnpaBJICHUA:

. Bonoponnas snepreruxa: 2H: + O2 — 2H-0O + sHeprus (uucroe TOIIINBO)

. JInTtuii-uonnnie akkymyasaropbl: LiCoO-, rpapur — ocHoBa ajs 31eKTpoMoOuseit u
WBIT

. DoTOBOJIbTAUKA: KPEeMHUH (S1), MEPOBCKUTHI — MPeoOpa30oBaHUE COTHEYHOU SHEPTHH

. YaasmuBanue CO:z: ucnons3oBanne CaO — CaCOs

IIpakTHYeckast 4acTh

3ananue 1. «XuMust B JHepPreTuke»

OTBeThTE Ha BOIPOCHI U IPUBEINUTE YPAaBHEHUS, TI€ YMECTHO:

1. Kakne HeopraHmveckue BelleCTBA  HCIOJIB3YIOTCI B CBHHIOBO-KHCJBIX

akkymyasTopax? Hanuimmnre ypaBHEHUE paspsaky.

2. Ilouemy JuTHH TNpUMEHSETCS B COBPEMEHHBIX akKymyisaTopax? KakoBsl ero
npeumMylIiecTsa’?

3. Kak kpemunii (Si) ucnonp3yercs B comHeuHbIX OaTapesx? K kakoMy Kilaccy BEIIeCTB OH
OTHOCUTCS?
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4, B uém cyTth BomopoaHoi 3HepreTuku? [louemy €€ cCUUTAIOT SKOJIOTUYHOMN?
Ypasuenue paspaoku akkymynamopa:

Pb + PbO: + 2H-SO+ — 2PbSO+ + 2H:0

3ananme 2. «XuMHS B CTPOUTEIbCTBE U OBITY)

3anoJHUTE TaOIHILY:

BemecTBo dopmysa Ilpumenenne Kaacc coennnennii
W3BecTh Herameénas ITpon3BOACTBO IEMEHTA
Men Hanonuutensb, CTpOUTENBHBIN
MaTepua
[ToBapenHas comnb Koncepsanr, [1X]]
[Iumesas cona Paspsixsnrens Tecta
OxcuJ amfOMUHUS AOGpa3uB, U30JATOP

3ananue 3. «XuMus B MeIMLIMHE H IKOJTOT U

1. [Touemy xnopux Hatpus (NaCl) ucnionb3yercs 1715 IPUTOTOBIEHUS (PU3MOIOTHIECKOTO
pactBopa? KakoBa ero KoHUEeHTparus?

2. [Touemy cyabpart 6apusi (BaSQ4) Gezonacen mis pentrenorpaduu XXKT, X0Ts HOHBI
Ba* Tokcuunb1?

3. Kak ruapokcun kaabius Ca(OH): nomoraer 60poThCS ¢ KUCJIOTHBIMH JOMKIAAMHU?
Hanumure ypaBHeHHE HEUTpanu3ali CEPHON KUCIIOTBHI.

4, Kak auoxcun turana (TiOQ:) ucnonsdyercs B skonoruu? (DoTokaramuTHueckas
OYHCTKA BO3/TyXa)

3aganue 4. «Pemenue riio0ajJbHbIX NPodIEM»

OO6cynuTe B napax / 3alUIIATE MHUCbMEHHO:

IIpobsema Pouib Heoprannyeckoi xumum | IlpuMepsl peleHui

DHepreTuveckas 0€301macHOCTh

DKkosornyeckas 6e30MacHOCTb

[Tumesas 6e30macHOCTh
Ilpumep:

Oxonoeuueckas bezonachocms — ucnonvsoganue karoyumos (CaCQOs) 0nsa ymaeuenus 800vl U
CHUICeHUs KOppO3UU mpyo.

3ananue 5. [IpodeccuonanbHas 3agaya 1Js JJIEKTPOMOHTEPA

Bel  oOcnykuBaeTe pe3epBHYI0 CHCTEMY JJEKTPONMTAHUSI Ha 0a3e JHUTUN-MOHHBIX
AKKyMYJITOPOB.

Kakve Heopranuveckue coeJMHEHHUsI COJEPIKATCS B TAKUX aKKyMYJIsITOpax?

[ToueMy uX HeNb3sl YTHIM3UPOBATH KaK OOBIYHBIN Mycop?

Kakue mepbl 06e30nacHOCTH HEOOXOAUMO COOIIOIATh MPU 3aMEHE AJIEMEHTOB?

Iloockaska:
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Kamoo — LiCoO: unu LiFePOs anoo — epagum (C), snekmponum — conu aumus 8
Op2aHUYeCcKOM pacmeopumese.

Jlumuii u kKobanbm — MOKCUYHBIE U BOCNIAMEHAIOUWUECS NPU KOHMAKME C 80001

KoHTpoJibHBIE BOIPOCHI

1 Kakue Heopranndeckue BEeIecTBa Jiear B OCHOBE COBPEMEHHBIX HCTOYHUKOB SHEPTHH?

2 [ToueMy okcHbI METAIIOB IIMPOKO UCIOJIB3YIOTCSI B CTPOUTENBCTBE?

3. Kak Heopranudeckasi XuMusi IOMOTAeT pemaTh MpodIemMy 3arpsi3HEHUS BOJIBI?

4 [Touemy Ba>xHO MPABHIBHO YTHIIM3UPOBATH OTPAOOTAHHBIE aKKYMYJISTOPHI?

5. Kak 3HaHMsI 10 HEOPTaHNYECKON XMMHUHU IOMOTAI0T 3JICKTPOMOHTEPY B pad0TE C HOBBIMU
TexHoyiorusimMu (conmueuynsie nanenu, UBII, snexkrpomoOumnm)?

TpebGoBanus k oTUéTY

OTY€T ODKEH COAepPIKATh:

. HasBanue u uenb padboTsl

J KpaTtkyto TeopeTnueckyro crnpaBKy (pojb HEOPraHMYECKOH XHMHH B KIIIOUEBBIX
OTPACIIAX)

. OTBeTHI Ha BCE 33J1aHUsI C MOSCHEHUSIMU U YpaBHEHUSIMU (T1€ TpeOyeTcs)

J OTBeTHl HA KOHTPOJIBHBIE BOTPOCHI

. BbIBOJ, B KOTOPOM OTpaXke€Ha CBsI3b TEMBI ¢ IIpodeccueil 31eKTpoMOoHTepa

BeiBoa (mpumep)

B xone mpakTuueckoro 3aHATHs s yOeAMJICS, YTO HEOPraHMYECKass XMMHUS UTPaeT KIIOYEBYIO
pOJIb B PEIIEHUU COBPEMEHHBIX TEXHHYECKMX, JKOJIOTMYECKHX M DHEPreTUYECKUX 3aJad. 3HaHue
CBOMCTB U NMPHUMEHEHUS HEOPraHMYECKHX BEILECTB MOMOraeT MHE, KaKk OyJIyleMy 3JeKTPOMOHTEpY,
MPaBWIBHO OOpAlaThCs C AKKyMYJISTOpamH, MOHUMaTh MNPUHIUI padOThl CONHEYHBIX IaHeleH,
BbIOMpaTh Oe30MacHble MaTepuajbl W y4yacTBOBAaTh B BHEJPEHUM <BEIEHBIX» TEXHOJIOTHH. 3ITO
pacumpsieT npohecCHOHAIBHBIA KPYTro30p M MOBBIIIAET OTBETCTBEHHOCTH 3a HKOJIOTHYECKU TPAMOTHOE

o0ciy)uBaHue 000pyI0BaHUS.

IIpakTuyeckoe 3ansaTue Nel2
Jucmunumna: OJ1.12 Xumus
Ipodeccusi: 13.01.10 DaexTpoMOHTEp MO PEMOHTY M OOCITY>KHBAaHUIO 3JEKTPOOOOPYIOBAHUS
(o oTpacisam)
Tema: 3.3. IIpon3BoACTBO HEOPraHMUYECKUX BEIIECTB. 3HAUEHUE U MPUMEHEHUE B OBITY M Ha
IIPOU3BOJICTBE
HaumenoBanue pa6orbi: CBOIICTBAa HEOPraHUYECKUX BELIECTB

esab padoThi:
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O60061HUTh U CHCTEMATU3UPOBAThH 3HAHUS O PU3NUECKUX M XUMHUUYECKHUX CBOWCTBAX BaXKHEHIIINX

HCOPTaHUYCCKUX BCLICCTB (OKCI/IIIOB, KHUCJIOT, OCHOBaHHﬁ, COHCﬁ, IMPOCThIX BCHICCTB — MCTAJUIOB U

HEMETAJJIOB).

VY cTaHoBUTH CBA3b MECXKOY CTPOCHHUEM, CBOMCTBaMH U IPUMECHCHUEM HCOPraHUYCCKNX BEHICCTB

B 6BITy, IIPOMBIINIJICHHOCTH U SQHEPI'CTUKE.

HpI/IMeHI/ITL SHaHUA UId PCIICHHUA IIPAKTHUKO-OPUCHTHPOBAHHBLIX 3aj1a4,

CBA3aHHBIX C

JKCIITyaTalen 1 00CIIyKUBAaHUEM 3IEKTPOOOOPYL0BAHUS.

Teopernyeckas 4actb (KpaTKko)

CpoiicTBa HEOPTraHUYCCKUX BCIICCTB OIPEACIAIOTCA HUX CTPOCHHEM H THIIOM XHMHYECKOii

CBSI3M:
Kaacc BemectB | Tun cBs3u/ cTpoeHue Tunuynblie TunuyHbie XUMHYECKHe
dusnyeckue CBOMCTBA
CBOMCTBA
Mertainsl Mertannuueckas CBA3b bneck, mnactuuHocTh, | BoccTranoBurenu; pearupyror
(Cu, Al, Fe) BBICOKas C KHUCJIOTaMH, KHCIIOPOJIOM,
ANEKTPONPOBOJAHOCTh | BOAOH
Hewmeranist KoBanientHas Huzkas Oxucnurenu; 00pasyroT
(S, C, O2) (MonexymnsipHas/aToMHas ) IIPOBOJIUMOCTb, KHCJIOTHBIE OKCHIBI
XPYIKOCTh
Oxkcupsl Honnast / KOBaJeHTHAS Teépapie  BemiectBa | OCHOBHBIE — C KHUCJIOTaMU;
(kpome COz, SO2) KHCJIOTHBIE — CO IIEJI0YaMH;
ampoTepHble — C TEeM U
ApYruM
Kucnotst [TonspHas xoBaneHTHas — | PactBopumbl B Boje, | Pearupytor ¢ metannamu,
(H2SO4, HCI) HOHEI B BOJIC KHUCJIBII BKYC, €IKUE OCHOBaHUSIMH, COJISIMH,
OKCHJIaMU
OcHoBaHus Nonnas TBépnsle, Pearupyror ¢ kucimoramuy,
(NaOH, Ca(OH)2) TUTPOCKOIUYHBIE, KUCJIOTHBIMU OKCHJIaMH,
eIKue COJISIMU
Conu Honnas Kpucrannuueckue, Peakuuu oOMeHa, THAPOIU3,
(NaCl, CuSOa4) BbIcOKast T TEPMHUECKOE Pa3I0KEHUE

Bascno ona npogheccuu:

IIpakTHYeckast 4acTh

Meow (Cu) — sbicoxas npo8ooumMocms, YCMouuusa K KOppo3uu — npoeood.
Antomunuii (Al) — néakuii, Ho nokpwisaemcs Al:0s — 3awuma om oKucieHus.
Cepnas xucnoma (H:SO4) — snexmponum 6 akkymyassmopax.

Kpemnuii (Si) — nonynposoonux — conneunvie bamapeu, MUKPOCXEMb.

3ananue 1. «CBoOMCTBAa — NPUMEHEHUE)

3amnoHuTe Ta6J'II/II_Iy, YKa3aB CBOﬁCTBa, JIeKalue B OCHOBEC NPUMEHEHM S .

BemecTBo dopmyana CaoiicTBa IIpumenenne B  ObITY WM
(pusnueckue/ NPOU3BOACTBE
XHUMHYECKHE)

Menp Cu ITpoBosa, 0OMOTKM JBUTATENEH
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Okcuj amoMUHUS AlOs W3onsitopsl, abpa3uBbl

Cepnas kuciora H>SO4 DJIEKTPOIUT B AKKYMYJISITOpax

Kpemuuii Si ComnHeuHble MaHeJH,
MOJIYITPOBOTHUKHU

lNam€nas nu3Bectsb Ca(OH): Helitpanuzanus KHUCJIOT,
CTPOUTENIHCTBO

XJ10pu HATpuUs NaCl ®duspactBop, [IX]], anTurononén

3ananue 2. XumMnyeckne CBOMCTBA — yPaBHEHUs peaKkiuii
CocraBbTe ypaBHEHHUS PEAKIIHi, XapaKTepU3YIOLUe CBONCTBA:

1. B3aumMogeiicTBHe MeTa/lIa ¢ KUCJIOPOAOM:

Al+ 0Oz —

2. B3anmoaeiicTBre OCHOBHOIO OKCHIA ¢ KHCJIOTOM:

CaO + HCl —

3. B3aumoneiicTBre KMCJIOTHOTO OKCHAA CO HIEI0YBIO:
CO2+NaOH —

4, B3aumogeiictBue am¢oTepHOro ruIpOKCHIA CO MIET0UYbIO:
Al(OH); + NaOH —

5. Peakuus cosim ¢ KMCJI0TOM (BbIAE/IEHHE Ta3a):

Na:COs + HaSO4 —

6. Koppo3us xkese3a (ynpouméHHo):

Fe + O + H.0 —

Ykaotcume mun xasxcooi peakyuu u npusnaku eé npomeKkanus.
3ananme 3. Pacno3zHaBaHnue BelecTB M0 CBOiCTBAM

Bawm BbITaHbBI TPH IPOHYMEPOBAaHHBIE 0Opa3IIbL:

. IHopomok yépHoro uBera
° BeJblii KpUCTANIMYECKHA TOPOLIOK, PACTBOPUMBIN B BOje
o Cepble O0aecTsime rpaHyJibl

[Ipenmonoxwure, kakue 3To BemiecTBa u3 ciucka: CuO, NaCl, Al

O6ocHyiiTe BbIOOD, OMHpasich Ha (pU3HYECKHE U XUMUYECKHe CBOICTBA.

Ilpumep:

Cepuvie Onecmawue epamynvl — anOMUHUL (Memani, XapakmepHulil 61ecK, niacmu4HoCmy).

3aganue 4. [IpakTHKO-OpHEHTHPOBAHHbIE CUTYalllH

1. IloyeMy He/b3sl HCHOJB30BATH CTAJbHbIE (Kejle3Hble) EMKOCTH AJIsl XPaHEHHS
pa30aBJjIeHHOM cepHOM KUCJI0ThI? Hanummre ypaBHEHNE PEaKLIUH.

2. Iloyemy aqoMuHHMeBasi MOCY/Aa He pa3pylliaercsi B BoJe, XOTH AJTIOMHHHUH —

AKTUBHBIA MeTaNa?
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3. IIpu yTeuke 3/1eKTPOJMTA U3 AKKYMYJISTOPa Ha 10J1 NONAJIa cepHas KUCI0Ta. YeMm
MO’KHO eé HeliTpanu3oBaTrh? Hanummre ypaBHeHue.

4, Iloyemy kpemHUil, a He Medb, MCHOJIB3YyeTCsl B COJIHeUYHbIX Oatapesx? Kakoe
CBOMCTBO KPEMHHSI 31€Ch BaXKHO?

3ananue 5. «OnacHble CBOMCTBA — MepPbI NPEI0CTOPOKHOCTID)

3anoJiHUTE TaOJIHILY:

BemecTBo OnacHble cBOMCTBA Mepsl NMPEA0CTOPOKHOCTH
npu padore
NaOH (enxuit Hatp) Enkoe, BBI3BIBAET 0KOTH
H>SO4 (xoH1.) OO6yrnuBaer OpTraHUKYy,
TOKCUYEH Tap
Ammuak (NHs) Pe3kuii 3anax, pazapaxaer abix.
yTH
ITeuts Al Bocnuiamensiercs B Bo3iyxe

KOHTpOJIbeIe BOIIPOCHI

1. Kakne ¢usnyeckne cBoiicTBa MA€NAlOT MeAb M ATIOMHHHNA TOIXOMALUIMMH  JUIS
3JIEKTPOIIPOBOAKU?

2. IToueMy okcuz anrOMUHUSA XUMUYECKH UHEPTEH, XOTS AIFOMUHUN — aKTUBHBIA METAILT?

3. Kakne xumuueckue CBOICTBa KHMCIOT JIeKaT B OCHOBE WX [PUMEHEHHUS B
IPOMBIIIIIEHHOCTH?

4. [Touemy conu HeKOTOpBIX MeTaioB (Hanpumep, CuSO4) TOKCHYHBI?

S. Kak 3HaHME CBOMCTB HEOPTaHWYECKUX BELIECTB MOMOTaeT MPEJOTBPATUTh aBApUU IpU

o0cyXKMBaHUU 000pYy10BaHUS?
TpebGoBanus Kk oTuéTy

Otuér HAOJIKCH COACPIKATh:

. HasBanwue u uenb paboTsl

. Kpatkyto TeopeTuieckyto cripaBKy (CBs3b CBONCTB U IPUMEHEHUS )

. Pemenus Bcex 3amanuii ¢ 000CHOBaHUSIMH U YPAaBHEHUSMU

. OTBeTHl Ha KOHTPOJbHBIE BOMPOCHI

. BeiBoa, oTpaxaromuii 3HadeHHWe 3HAHMKW O CBOMCTBAX BEIECTB JUIA Mpodeccuu
AIIEKTPOMOHTEPA

BriBoa (mpumep)

B xone npaktudeckoro 3aHATHA S 0000IINI 3HAHUSI O CBOMCTBaX HEOPTaHWYECKUX BELIECTB U
yOeaucs, YTO UMEHHO 3TH CBOWCTBA OINpPEICNSAIOT UX MPUMEHEHHE B YHEPIeTHUKE, CTPOUTENIHCTBE U
obITy. [loHnmManue, mouemMy Meb MPOBOAUT TOK, IIOYEMY CEpHAsl KHCIOTa pa3beqacT METalll, a OKCUJL

QTIOMUHHMS 3alUIIaeT €ro, IO3BOJSIET MHE KaK JJIGKTPOMOHTEpY Oe3omacHO W A()PEKTUBHO
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o0ciyxuBaTh 000pyZOBaHME, BBHIOMpPATh MPaBWIbHBIE MaTepuUaabl M pPearupoBaTh Ha HELITATHbHIE

cUTyaluu (YyTe4Ku, KOPpO3Hsl, IeperpeB). 3HAHNE XUMHUECKUX CBOWCTB — OCHOBA PO ECCUOHATILHON

KOMIICTCHTHOCTH.

IIpakTuyeckoe 3ansaTue Nel3

JAucunmmmna: O/1.12 Xumust

IIpodeccus: 13.01.10 DaeKTpOMOHTEP MO PEMOHTY U OOCITY)KMBAHHIO 3JICKTPOOOOPYIOBAHUS

(o oTpacisam)

Tema: 4.1. Kitaccudukanus, cTpoeHUE 1 HOMEHKJIATypa OPraHM4YeCKUX BEIICCTB

HaumenoBanue pabGorbl: HomeHknaTypa OpraHMYeCKUX COEIMHEHUIN OTIEIbHBIX KIIACCOB.

CocraBiieHre CTPYKTYpHBIX (popmyrt 1o HazBaHusiM. Pacuér mpocreiimieit GopMybl o 3IeMEHTHOMY

COCTaBy

eab padoThI:

1. OcBouth mnpaBuia cucremarndeckoii HoMeHkJatypsl MIOIIAK 111 oCHOBHBIX

KJIACCOB OPraHUYECKUX COCTUHEHUM.

2. HayuuThcsi cOCTaBJIATH MOJIHbIE M COKPAIIEHHbIE CTPYKTYpHbIe (opMYyJbl IO

Ha3BaHHIO BCIICCTBA.

3. Otpaborath HaBbIK  pacuéra  mpocreiiuei (AMIMpPHYECKON) dopmyant
OPraHMYecKoro BelecTBa 10 MaCCOBBIM JIOJISIM DJIEMEHTOB.
4, [TonnmaTth 3HAUYE€HHE OPTaHMYECKHUX COEIWHEHUH B MpodeccHoHANIbHON AesTeNbHOCTH
(M30MSAIMOHHBIE MaTepPHAIIbI, PACTBOPUTEINHN, TOTIIIMBO, TOTUMEPHI).
Teopernyeckas 4acTb
1. OcHOBHBIE KJIACChI OPraHUYECKHX COeINHEeHH
Kuaace Oo0mas ¢popmya DOYHKIHOHAJIBHAS IIpumep (Ha3Banue-
rpuIna ¢popmy.1a)
AJIKaHBI CiuHzpt2 - [Ipoman — CH3—CH2>—
CHs
AnKeHsl C.Hzn Cc=C Otuner — CH.=CH.
AJIKUHBI C.Hzy2 Cc=C Anerunen — HC=CH
ApomaTtndeckue - BeH30JIbHOE KOJIBIIO Tonyon — CsHs—CH3s
CrnupThl R-OH -OH Oranon — CHs;—CHx—
OH
denobl Ar—-OH —OH ua 6en3oite ®enon — CsHs—OH
Anpaeruanl R-CHO —-CHO Meranans — H-CHO
Ketonsl R-CO-R' >C=0 Aneron — CH;-CO-
CHs
Kap6onossie kucnorer | R—-COOH —COOH YKkcycHas Kuciora —
CHs-COOH
2. IlpaBuaa UIOIIAK (ocHOBHBIE)
1. Bri0paTh riiaBHyIo nenb — camyro JJIUHHYIO, C QYHKIIMOHATBLHOMW TPYIIITON.
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2. [IponymepoBath Tak, uTOObl (YHKIMOHANbHAS TpyHHa WIM 3aMECTUTENb HMENd
HAaMMEeHbIIMH HOMeP.
3. HaszBanmue:

MOJIOYKEHHEe-3aMeCTHTEIb + KopeHb (1o unuciy C) + cyddukc (1mo kmaccy)

. -aH — aJIKaH, -€H — aJIKeH, -UH — aJIKUH
. -0J1 — CITUPT, -aJIb — AJIBJICTH]I, -OH — KETOH, -OBast KHCIOTa — KapOOHOBAsI KUCIOTA
Ilpumep:

CHs;—CH>-CH(OH)-CH; — dyman-2-on

3. Pacuér npocreiimeii ¢gopmy.bl

Anroput™m:

1. [Ipunsate maccy BeuiectBa = 100 r — maccel 371eMeHTOB = %

2. Haiitn koan4ecTBO BEIECTBA: N=

3. Haiitu cooTHOIIEHNE aTOMOB (pa3IeIuTh Ha HAUMEHBIIIEE N )

4, [TonyunTs NETOYHCICHHBIE HHAEKCH — NMpocTeimas ¢popmyaa

IIpakTnyeckas 4yacTb

3aganue 1. HazoBuTe BemecTBa 1o CTPYKTYPHBIM (hopMyJiaM
CHs—CH>—CH—CHs —

CH>=CH-CHs —

CH=C-CHs —

CHs-CH>—OH —

CH>—CO-CHs —

CéHs—CHs —

CH;—CH.—COOH —

H-CHO —

© N o o~ w DN PE

Vkaotcume knacc xaxcooeo eewjecmaa.

3ananue 2. CoctaBbTe CTPYKTYPHBIE (DOPMYJIbI 110 HA3BAHUAM
Ilenran

Byren-1

Iponun

2-MeTWJINPONaH

JTaHoJ

IIponanoH (aueToH)

Ben3oa

© N o 0o B~ w DN PE

MertaHoBasi (MypaBbUHAsl) KHCJI0TA
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[IpencraBbTe B cokpaéHHol cTpykTypHOit popme (Hanpumep: CH;CH2OH).

3aganue 3. Pacuér npocreiimeii ¢gopmy.bl

Pemure 3a1aun:

BemectBo conepxur 85,71% yriaepoga u 14,29% Bomopona. Haiinure mnpocreiinryro

popmyy.

B cocras BemectBa Bxomsar: C — 40,0%, H — 6,7%, O — 53,3%. Onpenenute mpocTeHIIyIO

opmyay.

[Ipu cropanun opranmueckoro BeniectBa mnomydeHo 72 r CO: m 36 r H:0. Haiinure

npocreiiinyio hopmyiy.

Ioockaszka (3aoaua 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 s3mo ne monexyra! Peanvnas — C:Hs,

CsHs u m.o.)

3ananue 4. [IpodeccuonanbHas opueHTANUS

3anoyHUTe TaOIHILY:

BemnrectBO

dopmyaa

Kaacce

IIpumenenne B
3JIEKTPOO00OPY10BAHUH
W OBITY

Anernned

HC=CH

AnKuH

Peska U CBapKa
METAJIJIOB

OTUNOBBIN CIUPT

PactBopurens,
o0e3KupHuBaHue
KOHTaKTOB

A1leToH

Ounctka H30JISIIHH,
pacTBOPUTEIIb

IHomm>THien

(_CH>—CH»),

[Tonumep (ankan)

W3omsanus kabenei

benszon

(MUcropuuecku —
pacTBOpHUTEN, cendac
OTpaHHUYEH)

VYkcycHas Kuciora

briToBas XUMMUS,
AIEKTPOJIUTHI (B PEAKUX
ClIydasix)

3aganue 5. «Haiian ommoOKy»

I/ICHpaBBTC HCIIPaBUJILHLIC HA3BAHUSA:

1.
2.
3.
4.

3-MeTHJI0yTaH —

Bbyranoa-3 —

1,2-numeTnn6en304 — (yKa3aTb IPaBUILHOE TPUBUAILHOE Ha3BaHHE)

IIponanane — (MIPOBEPUTH HANTHCAHHE)

Obochnylime ucnpasieHus.

KoHTpoJibHBIE BOIPOCHI

1.

Yro onpenensier cydhdukc B Ha3BaHUH OPraHUYECKOTO BelecTBa?
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2 [Touemy B ankeHax W aJKUHAX 00S3aTEIHHO YKA3bIBACTCS MOJIOKEHUE KPATHOU CBSZH?

3. UYewm npocreiias popmysa OTIUIAETCS OT MOJIEKYIISIPHOM?

4 [ToueMy cnupThI U KETOHBI YACTO UCIOJIB3YIOTCS KAK PACTBOPUTEIH B AIEKTPOMOHTAXKE?

5. Kak 3HaHMe HOMEHKIATypbl MOMOTaeT Mpu paboTe ¢ TEeXHUYECKON NOKyMEHTalueil u
I'OCTamu?

TpeOoBanus Kk oT4éTY

OTuéT NOIKEH COJEPIKaATh!

J Ha3zBanue u niens paboTh

. Kpatkyto Teopernueckyto cnpasky (kiaccsl, npaBuia MIOITAK, anroputm pacuéra)

o Pemienus Bcex 3a1aHuil ¢ NOSCHEHUSMU

o OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI

o BeiBog, oTpaxaromuii 3Ha4YeHHEe OpPraHUnYeCKON XUMUH JUTsS TPO(PECCUU 2IEKTPOMOHTEPA

BoiBoa (mpumep)

B X04€ TMPAKTUYCCKOTO 3aHATHA A OCBOWII OCHOBBI CHUCTEMAaTU4YECKOUN HOMCHKIJIATYpPhbI
OpraHMYECKHUX BEUIECTB U HAY4YWJICA COCTaBJISATb CTPYKTYpHbIE (OpMYJbl MO Ha3BaHUAM. Taxke s
0oTpaboTan METOIUKY pacuéra mpoctenineii popMysbl O AIEMEHTHOMY COCTaBy. JTH 3HAHUS Ba)KHBI
JUIST TIOHMMAaHHUS CBOMCTB MaTE€pUANOB, C KOTOPBIMU MPUXOIUTCS paboTaTh AJIEKTPOMOHTEPY: OT
M30JIs1IMY Kabenel (TTOMATUIIEH) IO paCTBOPUTENEH (CIIUPT, alleTOH) U TOIUTMBA JIJISl Ta30BBIX TOPEIOK
(ametmnen). IlpaBuibHOE pacrmo3HaBaHWE W HA3bIBAaHME BEIISCTB IMOBBIMIAET OE30MAaCHOCTh W

3P PEKTUBHOCTH MPO(HECCHOHATBHON JAEATEIbHOCTH.

IIpakTuyeckoe 3anaTue Nel4

Tema: Pemenue nenodek NpPEeBpAIlEHHA HAa TE€HETUYECKYK0 CBSI3b MEXKIy KilaccaMu
OpPraHMYECKUX COEIUHEHUI. PeleHne pacu€THBIX 3aJad 10 ypaBHEHUSM pEaKUUN C y4acTHUEM
OpPraHMYECKUX BEIIECTB

esab padoThi:

3aKkpenuTh 3HaHUS O FTeHEeTHYeCKOM CBA3M MEXK/y KlacCaMu OpraHU4YEeCKUX COECIMHEHHM.

OtpaboTaTh HaBBHIKM COCTABJIEHHUSI YPABHEHMI peakluil ¥ Ha3bIBaHUS BelleCTB 110
cucrematnueckoit (MIOITAK) u TpuBuansHON HOMEHKIATYpE.

Hayuntbcs pemate pac4éTHble 3a4a4y 110 YPAaBHEHMSIM pEaKLUN C y4aCTHEM OPraHUYeCKHX
BEIECTB (Ha BBIXOJ MPOJAYKTa, Maccy, 00bEM raza).

[Tonumath 3HaY€HHE OPraHUYECKHX peakluil B NMPOMU3BOJICTBE MaTEPHANIOB, HCIOIb3YEMbIX B
AIIEKTPOOOOPYI0BaHUH (TTOTUMEPHI, PACTBOPUTEINH, TOILUIUBO).

Teopernyeckasi cipaBka

OCHOBHBIE TUITBI PEAKIINil B OPraHMYECKON XUMHUHU:
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o I'mnpuposanue: C:Ha + H. — C:Hs

. I'anorenmpoBanue: C-Hs + Br. — C:H4Br

o I'maparanusa: C-Hs + H.O — C:HsOH

J Oxuciienne:

. msrkoe: C2Ha + [O] + H2O — CH2OH-CH20OH (3THJICHTJTMKOJIb )

. nosnHoe: C2Ha + 302 — 2CO: + 2H20

J JMernaparanus cmproB: C:HsOH — C:Ha4 + H20 (B npucyrctBuu H2SO4, 170°C)

° Oxuciienue CIIMPTOB:
° HepBI/I‘-IHHﬁ — AJIbJACTUA — KHUCJIO0Ta
L4 BTOpH‘IHLIﬁ — KCTOH

IIpakTnyeckue 3aganus
3ananme 1. llenouku npeBpamenni
CocTaBbTe ypaBHEHHsI peakllMii 1 HA30BUTE BCE BEIIECTBA:
enouxa 1:
MeTtan — XJIOpMETaH — 3TaH — ITWIEH — 3TAHOJI — ATaHaJIb — YKCYCHAasl KUCJIO0Ta
Ienouka 2:
KapOuz kanpiust — aneTuieH — 0eH30J — HUTPOOEH30J1 — aHWIMH
s kaxcooii peakyuu yxasxicume ycio8us u mun.
3ananue 2. Homenkiaarypa
Jatite mazpanus mo UIOITAK:
CHs-CH>—CHO —
CHs-CO-CH>—CH; —
CH»=CH-CH»-OH —
HOOC-CH>—COOH —
CsHs—NO2 —
HA000POT — 3aMuUIINUTE POPMYIIBL:
IIponanoBas kuciaora
byranon

denon

© 0o N o g 00 bk~ wDd -

OTUIECHTIIUKOIb

[EY
©

AueruieH
3aganue 3. PacuérHble 3a1aun
1. Kakoit 00bEM sTHIICHA (H.y.) MOKHO MOJYYHTh U3 92 T 3TaHOJA, €CIIU BBIXOJ PEaKLUU

80%?
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2. [Ipu cropanuu 4,6 T oprannueckoro BemiecTBa oopazosaiock 8,8 T CO:2 u 5,4 r H:20.
[TnoTHOCTH MapoB 1o Bogopoay — 23. Haliaure MosieKysipHyto hopMyIy.

3. CKOJIBKO TpaMMOB YKCYCHOM KUCIIOTBI 00pa3zyeTcs Mpu OKUCIIeHUH 46 T 3TaHosa (BbIXOJT
90%)?

Hoockazka (3a0aua 1):

C:Hs0H — C:H+« + H:0

n(C:HsOH) = 92 / 46 = 2 moav — meopemuuecku 2 monb C2Hy — V =2-22,4 = 44,8 1

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

3ananue 4. [IpodeccuonanbHas 3agaua

DTHIIEH UCTIONB3YETCS IS MTOTYYSHUS MOJUITHIIEHAa — N30JIIMOHHOTO MaTepralia Kadeei.

o Hanummre ypaBHEHHE OJMMEPHU3AIIAN STUIICHA.
o [Touemy MONMMUATHIICH XUMHUYECKU HHEPTEH M YCTOMYMB K Biiare?
. Kakoii 06b€M sTreHa (H.y.) HykeH uig noiaydenus 100 kr nonustunena (ssixon 100%)?

KonTpoJibHbIE BOIPOCHI

J YTo Takoe reHeTHYeCKas CBsI3b B OPraHMYECKON XUMUM?

. Kak u3 cnmpra nmoiyuuts anken?

. [Touemy anmpAETHIBI JETKO OKUCISIOTCS, @ KETOHBI — HET?

J Kak onpenenuts MoneKkyasipHyto (opMyIly MO IUIOTHOCTH apoB?

o Kak 3HaHMS O mpeBpalleHUsX OPraHMYECKHMX BELIECTB IIOMOraloT B pabore ¢

MOJIMMEPHBIMU MaTepI/IaJ'IaMI/I?

IIpakTnyeckoe 3ansaTue NelS

Tema: «IlonmyyeHue 3THIIEHA U U3yYEHUE €r0 CBOMCTBY

Ilpumeuanue: Ilockonvky He 6ce KOMNEOJCU UMEIOM XUMUYECKYIO 1abopamopuio, 3a0aHus
BKNIOYAIOM ONUCAHUE ONbIMA, MbICTIEHHbIU IKCNEPUMEHN U PACHEMDbI.

Lean paboThI:

1. N3yunth 1a00paTopHbIil crioco0 MoayyeHHs 3TUJIeHA JeTuapaTalnre 3TaHoa.

2. UccnenoBath ¢Gu3MYECKHEe W XUMHUYECKHE CBOWCTBA JTHIICHA (TOPEHHE, pEaKIuu
IIPUCOEANHEHNS, OKUCIICHU).

3. OTtpaboTath pacy€Thl C UCIOJIB30BAHUEM OTHOCUTEJIbHOM MIIOTHOCTH T'a30B.

4. [ToHsTH 3HAaUEHNE ITUIIEHA KAaK UCXOJHOIO BELIECTBA JUIsl TOTYUEHMSI IOJTUMEPOB (B T.4.

W30JISIIUOHHBIX MaTEPUAJIOB).
Teopernyeckasi cnpaBka

. I[Honyyenue dTHIIEHA:
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CH; CH, OH 4220 100 o, —CH, + + Hy O

. CBoiicTBa 3THIIEHA:
. BecuBeTHsIi1 ra3, ciadblif 3amax, Majio paCTBOPUM B BOJIC

. I'opur ¢ sspkuM mIaMeHeM:

C,H, +30, — 2C0, +2H,0

. OOGeciBeunBaeT OPOMHYIO BOJTY (pEaKITusi IPUCOCTUHECHHUS ):

CH,=CHs + Br; — CH> Br—CH, Br

J O6ecuseunBaet pactBop KMnOa (okucieHne — 3TUIIEHIIIMKOJIb)
. OTHocHuTeIbHAS IUVIOTHOCTH ra3a:
D Mgz D M:sss
H P ' EOLT 2

IIpakTnyeckue 3aganus
3aganue 1. Onucanne 1a00paTOPHOIO ONBITA

OHI/II_HI/ITC, KakK B J'Ia60paT0pI/II/I MOJIy4aroT 5THUJICH:

. Kakue BemectBa 6epyt?

. Kaxue ycnoBus HyXHbI?

. Kaxk cobuparot raz?

. Kaxk moxasats, 4To moayduscs uMeHHO 3TriieH? (2 crocoba)

3aganue 2. CBolicTBa I TH/IeHA — YPABHEHHUS peaKuMii

Hanwummire ypaBHeHus:

1 I'openue stunena

2 B3anmoneiictBue ¢ 6poMHOM BOJOM

3. B3aumoneiictBue ¢ Bogoi (ruaparaius)

4 Msirkoe OKHMCJIeHHE IEPMAHTaHATOM KaJHs

5 [Honnmepuszanus

Vkaotcume npuznaxku npomexanus peakyui.

3aganue 3. PacuéThl ¢ IJIOTHOCTHIO ra30B

1. [InoTHOCTH mApOB OpraHMYeckoro BemecTsa Mo Bogopony — 14. Haiigure

MOJICKYJISIPHYIO Maccy U popmyity (IPEANoI0KHUTE, YTO 3TO AJIKEH).
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2.

[ImoTHOCTH HEM3BECTHOTO rasza no Bo3ayxy — 0,97. Onpegenure ero MOJISIPHYIO Maccy.

Moxker 11 310 ObITh dTUIEH?

3.

Kakoii 006éM 3THIIeHA (H.y.) IMeeT Maccy 14 17

Pewenue (1):

M=D H 2 -2=14-2=28 2/mon> — C:H«

3ananue 4. [IpodeccuonanbHoe NpUMeHeHHE

1.
2.

[Touemy MOJIMATHIIEH — XOPOIINI U30JIATOP?

Kakue BpenHble BemecTBa MOTYT BbIIEHATbCS npu ropeHuun IIBX-uzomsuum (B

OTJIMYME OT MOJIUATUIICHA)?

3.

[Touemy npu paboTe ¢ OpraHUuYeCKUMH PaCTBOPUTEISIME (3TAHOJ, alleTOH) 3alpelieHO

[10JIb30BATHCSL OTKPBITHIM OTHEM?

KOHTpOJIbeIe BOIIPOCHI

1
2
3.
4
5

[Touemy [u1st monmy4enust dTuieHa HyxHa Temneparypa 170°C, a ne 140°C?
Kak nokasare HenpenenbHOCTh yriieBoaopoaa’?

UeM oTamuaeTcs peakuus NPUCOCIMHEHUS OT PEaKIuy 3aMeIICHNUs ?

Kak paccuuraTh I0THOCTB raza o BOJOpOLy?

Hoquy 3HaHHE CBOMCTB 3THJICHA BaKHO JUIA BHCKTpOMOHTepa?

TpedoBanus k oT4éram (110 000MM 3aHATHSIM)

OT4€T NOMKEH CONEPIKATh:

HasBanue u uenb padboTsl

Kpatkyro Teoputo

Pemrennst Bcex 3agaHuil C ypaBHEHHUSMH U pacyéTaMu
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

BriBog, cBsI3bIBatOIINi TEMY C podeccueit

BeiBoa (mpumep auis 3ansatus NelS)

OTHIIEH — KJIIOYEBOE OpTraHU4Y€CKOC BCUICCTBO, U3 KOTOPOTO MOJYYArOT IMOJIUITHIICH — OJJWH

N3 CaMbIX paCHPOCTpaHéHHHX HU30JIAIIMOHHBIX MAaTCpHAJIOB B KaOeNbHOM MMPOAYKIUH. I/I3yquHe €ro

CBOMCTB IIOMOTaeT INOHATH, TOUCMY IMOJIUITUIICH YCTOﬁQHB K BJIar¢ 1 XUMH4YCCKUM BOSHCﬁCTBHHM, a

TAaK)XXC KaKHMC PHUCKHW BO3HUKAIOT IPU €ro neperpeBec WM T'OPCHUU. 3HaHne MCTOJOB IIOJYUCHUA U

I/II[eHTI/I(l)I/IKaI_[I/II/I HCMPECACIBbHBIX YIJICBOAOPOJ0B ITOBBIIIACT O6I]_IYIO XUMHYECKYIO T'PaMOTHOCTbD,

HEO0OXOAMMYIO TIpH paboTe C COBpeMeHHBIMH MaTepraiamMu.Kakoi 00bEM 3THIIeHA (H.y.) UMEET Maccy

14 r?
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IIpakTuyeckoe 3ansitue Nel6
Tema: PerieHue npakTHKO-OPUEHTUPOBAHHBIX 3aIaHUM 10 COCTABICHUIO XUMUYECKUX PEAKLIUM,
OTpaKAIOIIHUX XMMHUYECKYI0 aKTUBHOCTh OPraHUYECKHUX COEIMHEHUH B pa3JIMYHbIX cpeaax (IPUPOIHBIX,
OMOJOTUYECKHUX, TEXHOTEHHBIX )

esab padoThi:

1. [lokazaTb poJib OpPraHMYECKHMX BEIIECTB B MPUPOJE, OpPraHU3ME YEJIOBEKa U
MPOMBILIUICHHOCTH.
2. HayuuTbcsi cocTaBiATh ypaBHEHHS peakiuii, XapaKTepHU3YyIOIIUX MOBEICHUE

OpPraHUYECKUX COEIMHEHUH B Pa3HBIX Cpe/lax.

3. [TpuMeHATh 3HAHHS A aHATU3a SKOJIOTUYECKHUX, OMOIIOTMYECKUX M TEXHOTEHHBIX
CHUTYAIlHi, CBSI3aHHBIX C SKCILTyaTalue 3JeKTPOOOOPYTOBaAHHMS.

Teopernueckas cnpaBka

OpraHI/I‘leCKI/Ie BCIICCTBA Y4aCTBYHIOT B:

o BuoJjiornyeckux npoueccax: JpixaHue, OpoxxeHue, MeTabosn3m
. IIpupoaHbIX HUKJIAX: pa3JI0KEeHNE, THUCHUE, (POTOCHHTE3
J TexHoreHHBIX NMpoueccax: ropeHre TOIUINBA, Pa3JIoKEHUE OJIMMEPOB, KOPPO3Us MOJ

JEeHCTBHEM OpTaHUYCCKUX KHCIIOT

Basknble peakuuu:

o CnuproBoe OposkeHue:

C;H,,0, — 2C,H. OH + 2C0O,

J OkuciieHHe ITAHOJIa B OpraHu3Me:
C.H:OH+ 0 — CH3; CHO — CH; COOH
. I'openue yriiesoaoponos:

C.H, +0:; — CO: + H,0

. I'mapouius xxupos:

#Hp + H: ) — IMHIOEPHH + AHPHEICKHCIOTH

Herpamauus mossumepon noja Y @-usjiydyeHuemM WM PHU HATpeBe
IIpakTHYeckue 3a1aHUsA

3ananue 1. Peakium B 0M0/10rn4ecKUX CHCTEMAX

CocraBbTe ypaBHEHUS:

1. AspoOHOE AbIXaHHE TIIIOKO3BI

2. MoJ109HOKHCII0€ OPOIKEHUE TITFOKO3bI
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3. OkucieHne MeTaHoja B meueHd (10 dopMmanbaeruja U MYpPaBbUHOHW KHUCIOTHI —
[IPUYMHA OTPaBJICHUS)

4. ['nponus caxapossl («MHBEPCHsI caxapar)

Vkaoswcume ycnosus u buonocuueckoe 3HaueHue.

3ananue 2. Peakuuu B NpUpoOIHOi cpeje

1. Kak mnpoucxomut Omojiormuyeckoe pasiio:KeHHe MOJIHITHIEeHA? (OYEHb MEJICHHO;
COBpPEMEHHBIC peIeHus] — A00aBKU I (HOTOIETpaTaIIUN)

2. [Touemy pacTuTe/IbHbIE Macja MOTYT MPOropkHyTh? Hanummure ynpoméHHyro
PEaKIUIO0 OKUCIICHUS HEHACHIIICHHBIX KUPOB.

3. Kak meran obOpa3yercsa Ha cBasikax? Hanumure ypaBHeHHE aHA3pOOHOIO pa3iioKEHUs
OpTraHMKHU.

3ananue 3. TexHorennble peakuuu (MpodeccuoHAIbHAS HANPABJIECHHOCTD)

1. IIpu neperpese IIBX-u30i0uM BbIAEHAETCS XJopoBoaopoa. Hanummure ypaBHeHue
TEPMHUECKOTO Pa3JI0KEHUS:

CH, -CHC(CI ... + HCI

2. [ToueMy STUIIOBBIA CHHUPT HUCHONB3YETCS AN oOe3kupuBaHus KOHTakToB? Kak oH
B3aMMOJICHCTBYET C >KUPOBBIMU 3arps3HEHUSIMU?

3. [Tpu ropenun auzenpHoro TorumBa (ycioBHO — Ci2Has) B renepatope obpasytorcs CO:2
n H>O. Hanmmure ypaBHenue. Uto oOpa3yeTcst mpu HETIOJTHOM CTOPAHHUH?

3aganue 4. JKoJornyecKue H 0e30MacHOCTHBIE ACIIEKThI

Curyanus Oprannyeckoe Peakuusi/puck Mepbl 321U TBI
BeLIeCTBO

VYreuka VYT1i1eBOIOPOBI 3arps3Henue  nouBsl, | COop, HeHTpanu3anus

TpaHCc(HOPMATOPHOTO II0KapOOIaCHOCTh

Macia

Hcnons3oBanue Keron Jletyu, [IpoBeTpuBanue,

alleTOHAa JJIsl OUYUCTKHU BOCIIJIAMEHSAETCS 3anper OrHs

Xpanenne osrtanHona B | Cnmpr Moxet pacTBOpATh | Mlcronp30BaTh CTEKIIO

IIJIACTUKOBOM Tape HEKOTOopble nosmMeps! | uiu [19T

KoHTpoJibHBbIE BONIPOCHI

1. [Touemy MeTaHOI SIZTOBHUT, a ’TAHOJ — HET (B YMEPEHHBIX J03aX)?

2. Kakue npoayKkTsl 00pa3yroTcs pHU HEMOJIHOM CTOPAHUU OPraHUYECKUX BEIIECTB?

3. [Touemy IIBX npu ropeHnn onacHee MmoJIMITHIIEHA?

4. Kak opranmdeckue KuCIOTHI (yKCyCHas, MypaBbHHAs) BJIMSAIOT HAa METaUIMYECKHE
KOHTaKThI?

o. Kak 3HaHMS 0 peakUsaX OpraHMYECKUX BEIIECTB IOMOTal0T NPEJOTBPAaTUTh aBApUU?
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IIpakTnueckoe 3ansaTue Nel7

Tema: CTpykTypa 1 CBOIICTBa OPraHU4YECKUX BELIECTB

esab padoThi:

1. VYCTaHOBUTH CBA3b MEX]Y CTPOCHHEM MOJIEKYJ OpPraHWYeCKHX BEIIECTB MU HUX
(pu3nyecKUMH U XUMHYECKUMH CBOCTBAMM.

2. OtpaboTaTh HaBBIKM aHaNW3a BIMSHUAA (DYHKIHMOHAIBHBIX TPYII, H30MEPHH,
MEXMOJIEKYJIIPHBIX B3aUMOJECHCTBUNA HAa CBOKCTBA.

3. [TpumenuTs 3HaHus 7151 0OBSCHEHUS MOBEACHHS MaTepUaIoB B 3JIEKTPOOOOPYAOBAHUN
(monuMepsl, pacCTBOPUTEIH, TOILUIUBO).

Teoperuyeckasi cnpaBka

daxTop Bausinue Ha cBoiicTBa

OyHKIMOHAIBHAS TPy Omnpenensier XUMHUYECKyI0 akTUBHOCTH (—OH — cmuptel; —
COOH — kucnotsl)

JlnuHa yriiepogHou nenu 1 umHa — 1 TeMneparypa KUIeHUs, | paCTBOPUMOCTD B BOJE

Haymmune kpaTHbIX CBsI3€e 1 peakuoHHasi ClIOCOOHOCTH (HEMPEIEITHbHOCTD )

MeXMOEKYIIIpHBIE CBS3U CnupTsl ¥ KUCIOTHI 00pa3yroT BOAOPOJHBIE CBSI3U — BBICOKAs
Tkun

N3omepus PasHble n30Mepbl — pa3Hble CBOMCTBA (H-IEHTAaH VS. HEOIIEHTAaH)

Ilpumep:

Memanon (CH;:OH) — dcuokocms, cmeuusaemcs ¢ 6000t (6000poOHble C8531).

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

[MpakTuyeckue 3axaHus

3ananue 1. CpaBHeHue CBOWCTB

OO0bsicHUTe pa3auyuns:

[Touemy 3Tanos kunut npu 78°C, a numeTunaoBblii 3¢gup (C2HsO) — npu —24°C?

[Touemy ykcycnas kuciaora (118°C) xunut Beime, yeM nponanoH (56°C), xots M moutu
OJIMHAKOBEI?

[Touemy moIM3THIIEH — TBEPJIBIH, a F€KCAH — KUJIKOCTH?

Omeemul Oatime ¢ RO3UYUU MENHCMOTIEKVIAPHBIX 83AUMOOEiCIBULL.

3aganue 2. CTpyKTypa — NpHUMEHEHHE

3anoysHUTE TaOIHILy:

BemecrBo CTpykTypHas CBoiicTBO IIpumenenue
0CO0EHHOCTh

THonmusTnien JnuHHble HenoJigpHble | BogoHnenponumaem, W3omsug xadenei
Lenu UHEPTEH

DTWJIOBBIM CIUPT —OH rpynmna PactBopum B Bome wu | OGe3xupuBaHuE

OpraHuKe KOHTaKTOB

A1ieToH [Tonsapuas Jleryuuii pactBoputens | Ouucrtka miat

KapOOHMIIbHASI TPy
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CUIIMKOHOBBIE MacJiia Si-O enu C CMmaszku ISt
OpPraHUYECKUMU TepMOCTOHKOCTh obopymoBaHus
rpyInaMu

3ananmue 3. U3oMepusi U cBoiicTBa

1. Hanummure ctpykrypHbie hopmyiibl AByX uzomepoB coctaBa CsHi0O — ogun crupr,
oJIuH dup.

2. Kakoii u3 Hux OyneT uMeTh 00j1ee BBICOKYIO TeMiepaTypy kKunenusi? [Touemy?

3. Kaxoit rydie mogoiéT B kKauecTBe pacCTBOPHUTEJIS B 3jieKTPoMoHTaxe? OO0OCHYHTE.

3ananmue 4. [IpodeccuonanbHbie 3a1a4n

1. [Touemy Hes1b3s1 HCIIOJIB30BATH O€H3MH U1l OYUCTKU IIJIACTUKOBBIX JIeTasIeh?

2. [Touemy cMIMKOHOBBbIE€ TePMETHKHN YCTOWYUBHI K HarpeBy U Biare?

3. Kax BogopoaHbIie ¢BsI3U B BOJIE BIMSIOT Ha €€ UCIOJIb30BAHUE B CUCTEMAX OXJIAXKIACHUS?

KoHTpoJibHbIE BONIPOCHI

1. Kak ¢yHKIIMOHANBHAS TpyIIIa BIUSIET Ha PACTBOPUMOCTH B BoJie?

2. [Touemy HU3KOMOJIEKYJISIPHBIE CITUPTHI CMEITUBAIOTCS C BOJIOH, @ BHICOKOMOJIEKYJISIPHBIE
— HeT?

3. Yro Takoe nzomepusa? [Ipusenure npumepsl.

4. Kak ctpoeHue nonmMepoB onpezesnseT uX MeXxaHuuecKrue cBocTa?

5. [Touemy 3HaHKE CTPYKTYPHI OPraHUUECKHUX BEIIECTB BAXKHO MTPU BHIOOPE MATEPUATIOB TSI
pemMoHTa?

TpeGoBanus k oT4éTram

Kax b1l oT4€T TOIKEH COAECPKATH:

o Hazpanue u nienb paboTsl

. Kpatkyro Teopuro

. Pemenus Bcex 3a1anuil ¢ TOSICHEHUSIMU

J OTBeTHI HA KOHTPOJIBHBIE BOTIPOCHI

. BrIBOJI, OTpaXkaromuii CBA3b TEMBI ¢ MPOdecCueit IMEKTPOMOHTEPA

BeiBoa (mpumep auis 3ansatus Nel7)

CTpOeHI/IC OpTaHUYCCKUX MOJICKYJI HAIIPAMYIO ONPCACTIACT HUX (bI/IBI/I‘-IeCKI/IC N XUMHYCCKHC

CBOﬁCTBa, a 3HAYUT — U C(bepy MMPUMCHCHUA. HOHI/IMaHI/Ie, Mmo4yeMy IOJIM3THIICH HC IMPOBOAUT TOK,

moyeMy CvpT paCTBOPACT KHP, a allCTOH — CMOJIbI, ITIO3BOJISICT MHE KaK 3JICKTPOMOHTEPY IMPABUIIBHO

BbIOMpaTh MaTepHabl

U 4YUCTAIOHNE CpPCIACTBA,

06opyz[013aH1/1${. 3HaHHe CTPYKTYPbI — OCHOBA I'paMOTHOT'O HpO(beCCI/IOHaHBHOFO BBI60pa.

IIpakTuyeckoe 3ansitue Nel8

Jducuuniauna: OJ1.12 Xumus

oOecrieunBasg HaAEKHOCTL W 0E30IaCHOCTH
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IIpodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 5.1. Kunernueckue 3akOHOMEPHOCTH ITPOTEKAHUS XUMUUYECKUX peaKLni

HaumenoBanue padornbi: «OnpeneseHne 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHLEHTPALUN
pearupyromux BewiecTsy. lcciaenoBaHue 3aBUCUMOCTH CKOPOCTU PpEaKUHUHU OT KOHLEHTPALUH.
OmnpeneneHre KOHCTAaHTH CKOPOCTH PEAKIIMH IPpaUueCKUM METOIOM

Lean padoThi:

1. OKCIIepUMEHTAIBbHO (WM PACYETHO-MBICIEHHO) YCTAaHOBUTh 3aBUCHUMOCTb CKOPOCTH

XUMHYSCKOM PE€aKun OT KOHOCHTpaluu p€arcHTOB.

2. Hayuntbcs ompenenats MOPSIOK pEaKIMd M KOHCTAHTY CKOPOCTH TpadudecKuM
METOJOM.
3. [ToHATP 3HAueHME KHUHETHMKHM XUMHUYECKHMX HpPOLECCOB B MpOodecCHOHATbHON

JeATeNILHOCTH (KOPPO3Hsl, CTApEHUE U30JISIIH, pab0Ta aKKyMYJISATOPOB).
Teopernyeckas 4acTb
1. CkopocTh XUMHYECKOH peakuu

CKOpOCTb pCaKkiu — U3MCHCHUC KOHLCHTPAIIUHU OJHOI'0 U3 BCIICCTB B CAUHUIY BPECMCHU:

Ac
At

T
2. 3aKoH JeiicTBYIOIIMX MACC (1JI1 TOMOTE€HHBbIX pPeaKuuii)
Jns peakuuu:

aA 4+ b — npoavETH

CKOPOCTH OIIPCACTIACTCA:

v=k- A" - DB

rjae:

. K — xoHCTaHTa CKOPOCTH (3aBHCUT OT TEMIIEPATYPhI, TIPUPO/IBI BELIECTB),

o m,N — TOpSAAOK peakuuu MO0 KaXJOMy BeLIecTBY (ompezensercs
HKCIIEPUMEHTAIIBHO).

3. I'papuueckuii MeTos onpeaeneH st MopsIKa peaKuu

Jly1g peakuu nepBoro nopsiaka (Harpumep, pasnoxenue H20:z):

Ine = Ine Kt
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I'paduxk Inc ot t — npsmast muaus. Yoo kodddurment = —k .

B yuebnvix yensax uacmo mooenupyom peaxyuro.

Na:S:03 + 2HCIl — 2NaCl + SO: + S| + H20

[Ipyznak — TIOMyTHEHHME pacTBOpa u3-3a cepbl. Bpems a0 mMOMyTHeHUS 0OpaTHO
MPOMOPLUOHATIBHO CKOPOCTH.

IIpakTnyeckas 4acThb

(Ilockonvky — nabopamopusi  Modcem — OMCYMCME08AMb,  UCNONb3VEMCS  PACYEMHO-
AHanUMUYecKull N0OX00 Ha OCHOBE MOOENbHbIX OAHHbIX)

3ananue 1. AHAJIU3 IKCIIEPUMEHTAIBHBIX TAHHBIX

B Tabmuiie mpuBeneHBI Pe3yabTaThl «MBICJICHHOTO SKCIICPUMEHTa» IO PEAKIIUU MEKIY
THOCYJIb(ATOM HATPHS U COJISIHOM KUCJI0TOH. DUKCUPOBATIOCH BpeMs 10 MOsSIBJIEHHUS TOMYTHEHUsI

npu pa3HbIX KoHIEeHTparusax Na:S:0; (konnentparus HCI nocrosinua).

OnbIT [NA2S203] Mose/ JT | Bpemst 1o nmomytaenusi, C VYcnoBHas ~ CKOpOCTH
V=1/T, C*?
1 0,05 120
2 0,10 60
3 0,15 40
4 0,20 30
Beinosnure:
1. PaccuuTaiite yCI0BHYIO CKOPOCTh V=
2. [Toctpoiite rpaduk 3aBucuMocTy v oT [Na
3. Crenaiite BBIBOJ: KaK CKOPOCTB 3aBUCHUT OT KOHIIEHTpauu? KakoB MOpsAA0K peakIuy 1o
NazS205?

Osrcuoaemulii 661600:

Ilpu yosoenuu xonyenmpayuu (0,05 — 0,10) épemsa ymenvuwiaemes 6 2 paza — CKOpoOCmb
yeenuyusaemcs 8 2 paza — peaxyus nepeo2o nopsoKa.

3ananue 2. OnpeaeneHne KOHCTAHTBI CKOPOCTH (PeaKkuusl MEePBOro NopsaKa)

Jlana peaknus pa3lIOKEHHUS TEpPOKCHIa BOJOpoAa (YCIOBHO TIEPBOTO  TOPSIKA).

SKCHepI/IMCHTaHBHBIC JaHHBIC:

Bpewms, mun [H202] Mouss/ JI
10 0,80
20 0,57
30 0,41
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40 0,29
50 0,21
Beinosnure:
In|(H a 0 o
1. Paccuuraiite : " I7IS1 KaX10r0 MOMEHTa BPEMEHH.
2. Tocrpoiite nH 0, ]« oT t (B MUHYTaX).
3. [TpoBenuTe NUHUIO TPEHA, HAWIUTE €€ ypaBHEHUE.
4. Onpenenure KOHCTaHTY ckopocTH k (B MUH ).
Ilpumep pacuéma:

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

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

3aganue 3. [IpoeccuonaibHAsi HHTEPIPETALUSA

OTBeThTE HA BOIIPOCHL:

1.
2.

Kak koHUIeHTpanus 3JIeKTPOJIUTA BJIUsIeT HA CKOPOCTh PeaKIuil B aKKyMyJIATope?

[MoyeMy KoOppo3Husi MeTAJLUIOB YCKOPSIETCS BO BJIAKHOH cCpede € BBICOKHM

coJepxaHueM coJieu?

3. Kak 3amennuth cTapeHue NOJHMEpPHOH M30JAUMH Kalejeil? (C TOUKH 3peHMS
KUHETUKH)
Iloockaska:

Veenuuenue xonyenmpayuu peazenmog — pocm cKOpoCmu KOppo3uu u 0ecpaoayui.

3aganue 4. Pacuéruas 3agaua

CxopocTh peakiiuu Bo3pocia B 4 pa3a npu YBETUUYECHUU KOHIIEHTPAIIMU OJTHOTO U3 PEareHTOB B

2 pa3a. Onpenennre NOPAAOK PeaKIUH 110 TOMY PEAreHTy.

KoHnTpoJsbHbIe BONPOCHI

1 YT0 Takoe CKOPOCTh XUMHUYECKOW pEaKIINu?

2 CdopmynupyiiTe 3aK0H JEHCTBYIOMIUX Macc.

3. Kak koHILIeHTpanysl BIMSET Ha YaCTOTY CTOJIKHOBEHUH MOJIEKYI?

4 Yrto noka3plBacT KOHCTaHTAa CKOPOCTH peaKkLun?

S. [Touemy 3HaHME KHHETMKM B@)XHO JJS SJIEKTPOMOHTEpa IpH OOCIYKUBaHUU
obopynoBaHus?
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TpeOoBanus K 0T4ETY

OTuéT NOIKEH COJEpIKaTh:

J HasBanue u nienps paboTsl

J Kpatkyto TeopeTndeckyto cripaBKy (3aKOH JEHCTBYIOIUX MAcc, HOPSA0K PEAKLIUN)
o Tabnuupl ¢ pacuéramu

J ['paduxu (MoXHO cxemaTHyHO OT pyku uiu B Excel)

J OTBeThl Ha 3a7]aHUS U KOHTPOJIbHBIE BOIIPOCHI

. BbIBOJ, CBS3BIBAIOIINN KHHETHUKY C MTPO(ECCHOHATBLHON A TEIHHOCTHIO

BeiBoa (mpumep)

B xoxe mpakTH4YecKOro 3aHATHSA s yCTAHOBHWJI, YTO CKOPOCTb XMMHYECKOM PEaKLMH MPSIMO
3aBHCHUT OT KOHLIEHTPALIMK PearupyroIiux BeuecTs. Ha nmpumepe MoaenbHbIX JaHHBIX IOATBEPINII, YTO
peaKIysi MeXy THOCYIb(haTOM HATPUS M KHCIOTOW MMEET MEepBBIH MmopsiaoK. Onpenennia KOHCTaHTy
CKOpOCTH Tpah)UIeCKUM METOJOM. DTH 3HAHUS BAXKHBI JUISI TOHUMAHHUS TPOLECCOB, MTPOUCXOISAIINX B
3JIEKTPOOOOPYIOBAHUHU: YEM BBIIIE KOHIIEHTPALUs arpecCUBHBIX BELIECTB (KUCIOT, COJel), TeM
ObICTpee pa3BUBACTCS KOPPO3Us WK AETpafalus 30U, YIIpaBlIeHue KOHLIEHTpaluel — OJIuH U3

CIoco00B MPOJICHUS CPOKA CITYKOBI 000PYIOBaHUS.

IIpakTnyeckoe 3ansaTue Nel9

Jducmunimna: OJ1.12 Xumus

Ipodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCIIYKUBAHUIO JIEKTPOOOOPYAOBAHUS
(o oTpacisam)

Tema: 5.2. TepmMoaMHAMHYECKHE 3aKOHOMEPHOCTHM TMPOTEKAHHUS XHMHUECKHX pPEAKIUH.
PaBHOBECHE XMMUUYECKUX PEAKLIMI

HaumenoBanmue paborbi: Ilpunnun Jle [llarense. Bnusaue pa3nudsbix (HakToOpoB Ha
CMEIIEHNE XHWMHYECKOTO PABHOBECHS. 3aKOH JCHCTBYIOIIMX MAacC M KOHCTaHTA XUMHYECKOTO
paBHOBecHsl. Pacu€Tr paBHOBECHBIX KOHIIGHTPAIIHMA U TETIOBOTO 3(pdexTa peakiuu

Lean paboThi:

1. Hayunthcsi mpenckaspiBaTh HAMpPaBJICHHE CMEIICHHS XMUMHYECKOTO PAaBHOBECHS TPH
W3MEHEHUHU YCJIOBHH (KOHIIEHTpAIlMs, TeMIeparypa, AaBJICHHE) C HMCMOJb30BaHHEM NpuHuuna Jle
Hlarease.

2. OtpaboTtarh HaBBIKM pacu€Ta KOHCTAHTHI PABHOBeCHSI H PaBHOBECHBIX
KOHUEHTPAIHUil 110 3aKOHY JEHCTBYIOIINX Macc.

3. Hayuutbcs onpenensate TemoBod 3¢¢eKT peakmum 10 TEPMOXUMHYECKUM

YpaBHCHUAM U CIIPABOYHBIM JTaHHBIM.
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4. [Tonumath 3HaUeHHE TEPMOJMHAMUKUA M pPaBHOBECUS B IIpolleccaX, CBSI3aHHBIX C
HKCIUTyaTaIlel AIeKTPoo0opyI0BaHuUS (KOPPO3Hs, padoTa aKKyMYJIITOPOB, BBIJICIICHUE Ta30B).

Teopernueckasi HacTh

1. XuMu4eckoe paBHoOBecHe

Jl1st oOpaTHMOi peaKiuu:
ad 4+ bB = e +dD

B COCTOSTHUU PaBHOBECHUSI CKOPOCTH MPSAMOM U 00paTHOM peakiiuii paBHBI.

2. Koncranra xumudeckoro paposecus (K)

L L)
A -
A &
o K 3aBucUT TOJIBKO OT TeMIepaTyphbl.
. UYewm 6ompbmie K, TeM Gosbiiie MpoayKTOB B PABHOBECHH.

3. llpunnun Jle HlaTeane
Eciu na cucmemy, HLZXO()}ZZ/L;)/IOC}I 6 pasHoeecuu, oKasamsv 6HeulHee 8030612611’161/[6, mo

pasHoeecue cmecmumcs 6 CmopoH), OCJZCl6JZilIOW_)/iO omo soszoelicmesue.

daxrop HanpasJienue cmelieHus

1 KOHLIEHTpalUs pearcHra —> BIIPAaBO

1 KOHLEHTpaLus MPOTyKTa — BJIEBO

1 naBieHue (i ra3oB) B CTOPOHY MEHBIIETO YKCJIa MOJIb 'a3a
1 TeMmeparypa B CTOPOHY HAOTEPMHYECKOM peakuu

4. TensoBoii 3¢ Pexr peakunu (AH)
. Ik3orepmuyeckas: AH <0 (Bbiaensercs Temio)
. Iuaorepmuyeckasi: AH > 0 (mormommaercs Terio)

Pacuér no 3akony I'ecca:
JAY; S— Z AHj (mpomykTsi) — Z AHj (pearenTsi)

IIpakTHYeckast 4acTh

3apanue 1. [lpuauun Jle Hlatenase

JInst KaxA0W peaklMK YKaKUTe, KyJAa CMECTUTCS PaBHOBeCHe TP YKa3aHHBIX U3MEHEHUSIX:
Peaknua 1:

No(g)+3H: (g) —2NH; (g) AH 02 x]lx
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a) [loBbiieHue gaBiaeHUS —

0) [ToBwIieHHE TEeMIIEPATYPHI —
B) Ynanenne NHs —

r) o6asnenue N> —

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

a) YMeHbIleHue o0béMa cocya —
0) OxnaxjacHue —
B) JloOaBnenue katanuzaropa — (obocHyiiTe!)

Peaxkuus 3 (B pacTBope):
CH, COOH —— H* + CH,COO"~

a) Jlo6aBnenwue comstHo# kucnotel (HY) —

0) lo6asnenue anerara Hatpus (CH:COO") —

3ananmue 2. Pac4éT KOHCTAaHTHI pABHOBECHS

B cocyne o6vémom 2 11 cmemanu 1 mosnb H> u 1 monb L. Ilpu ycraHoBneHun paBHOBecHs
obnapyxeno 1,6 mons HI.

Peaxknus:

Hy; 4+ 1, == 2HI

Haiiaure:
1. PaBHOBECHBIE KOHIICHTPAIIMU BCEX BEIECTB.
2. Koncranty paBHoBecus K .

3ananme 3. Pacuér tensioBoro 3¢ dexra
Hcnonb3ys cupaBounsie ganHbie (AH®T, k[>/Momb):

e CO(r): 3935
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° H20(x): —285,8

o CHa(r): —74,8

. O2(r): 0

Paccunraiite AH peakuuu ropeHusi MeTaHa:

CH; (g) +20:(g)— CO:2(g) + 2H: 0l

3ananue 4. [IpodeccuoHanbHbIe CUTYAILUN

1. B cBHHIIOBOM aKKyMYJISITOpe IIPOTEKaeT o0paTuMas peaxius:

Pb + Pb0s + 2H,50; &/ 2PbS0; +2H;0 |(pazpsx Enpaeo

o Kyna cmectutcst paBHOBecue rpu pa30aBJieHHH JIEKTPOJINTA BO10ii?
. Kak 3710 nmoBnusieT Ha paboTOCIIOCOOHOCTh aKKyMYJIATOpa?
1. [Ipn meperpeBe TpaHcdoOpMATOPHOro Macjia MOryT o0pa3oBbiBaThCs razbl (CHa,

C:Hz). IloueMy noBsbIlIeHHE TEMIIEPATYPBI CMEIAET PABHOBECHE B CTOPOHY Pa3NIOKEHUs?
2. [Touemy koppo3usi Kejie3a YCHJIMBAeTCs B NPUCYTCTBUU cosiei? (CBSI3b C MOHHBIM
PaBHOBECHEM U y/aJI€HUEM MPOTYKTOB)

KOHTpOJIbHLIe BOIIPOCHI

1 YTo Takoe XMMHUYECKOE paBHOBECUE?

2 Kak ¢popmynupyercs npunnun Jle Hlarense?

3. [Touemy kaTanu3aTop HE cMeNIaeT paBHOBeCHE?

4 Kak paccuntarh KOHCTaHTY paBHOBECHUS?

S. Kak TeruoBolt »(QeKkT cBA3aH C HampaBIE€HHEM CMELIEHUS IMpU HU3MEHEHUU
TEMIEPATYPHI?

6. Kak 3HaHMs o0 paBHOBECHMM TIIOMOTalOT B OOCIY)XMBaHHHM aKKyMYJISTOPOB U

MIPEAOTBPALICHUN aBapuii?
TpeboBanus Kk oT4éTy

Otuét HAOJIKCH COACPIKATh:

. HasBanwue u 1ienp paboTsl
. Kpatkyto Teopetudeckyto cripaBky (paBHoBecue, K, mpunnun Jle [llarense, AH)
° Pemienust Bcex 3aaHuii C MOSICHEHUSIMU U pacy€TaMu

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
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. BriBoa, oTpaxaromuii CBS3b TEPMOJAMHAMHKH M pPaBHOBECUs C MPO(decCHOHATbHOU
JESATEIIBHOCTBIO

BeiBoa (mpumep)

B Xxoxe mnpakTU4ECKOro 3aHATUSA S HAaydWJICs IIPEACKa3blBaThb CMELICHUE XUMUYECKOI'O
paBHOBECHsI IIPU H3MCHEHMHM BHEIIHUX YCIOBHM M PpacCUMTHIBATh KOHCTAHTY PAaBHOBECUS II0
9KCHEPUMEHTAJIbHBIM JAaHHBIM. Takke s OCBOMJI METOJ OIpENesIEHUs] TeIIOBOro 3¢ ¢dexra peakuuu.
OTH 3HAHMS BaXXKHbBI JJISl NOHMMAHHUS IIPOLIECCOB B AKKYMYJIATOPax, IJ€ PaBHOBECUE 3aBHCHUT OT
KOHIICHTPALUN KHUCIOTHI, U TPU aHaJHM3€ Ta30BBIACICHHUS B IEPErpeToM O0OpYyJOBaHWHU. YMEHHE
YIPaBJIATh YCIOBUSAMHU PEAKIIMU [TO3BOJISET MPOUIUT CPOK CIIY>KOBI 2JIEKTPOYCTAHOBOK U 00ECIIEUUTh

0€30I1aCHOCTD MX SKCILTyaTalluu.

IIpakTnueckoe 3ansaTue Ne2(

Jducnmumimna: OJ1.12 Xumus

IIpodgeccusi: 13.01.10 DaeKTpOMOHTEP 1O PEMOHTY U OOCIY>KMBAHHIO 3JIEKTPOOOOPYIOBaAHUS
(o oTpacisam)

Tema: 6.1. [lucriepcHbie CUCTEMBI U (PAaKTOPBI MX YCTOWYHBOCTH

HaumenoBanue padortbi: Pemenue 3a1ay Ha IpUroTOBJIEHHE pacTBOPOB. PelieHne nmpakTko-
OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUN Ha AUCIEPCHBIE CHUCTEMBI, HCIOJIb3yeMble B OBITOBOW M
IPOM3BOJICTBEHHOM JIESITEIbHOCTH YETI0BEKa, C TO3ULUHI IKOJIOTHYECKOI 6€301MacHOCTH MOCIEICTBHM 1
TPaMOTHBIX PEIIEHU TPOOJIEM, CBI3aHHBIX C XUMHEH

ean padoTbi:

J Hayuutbess paccunThiBaTh MacCcoOBYIO JOJI0 PACTBOPEHHOIO BEIIECTBA U TOTOBUTH
pacTBOPHI 33JJaHHON KOHLIEHTPALUH.

. [ToHMMaTh TUIBI JUCHEPCHBIX CUCTEM (PacTBOPBI, CYCIIEH3UH, SMYJIbCUH, a3pO30JI1) U
UX MPUMEHEHHE B OBITY U Ha TIPOU3BOJICTBE.

J OneHuBaTh 3KOJOTHYECKHE PHUCKH, CBSI3aHHBIE C HCIIOJIb30BAHUEM M YTHJIM3alUen
JUCIIEPCHBIX CUCTEM.

J [IpumensTh 3HaHMS Juig Oe30macHOM paboThl ¢ XMMHUYECKMMH BEIIECTBaMHU IpU
00CITyKUBAaHUU IIEKTPOOOOPYAOBaHUS (OXITAKIAIOIIHNE KUIKOCTH, CMa3KH, DIEKTPOIUTHI U JP.).

Teopernyeckas 4yacrb

1. lucnepcHbIe CUCTEMBbI

JucnepcHasi cucTteMa — 3TO CHCTEMa, COCTOSIIAsl M3 TUCHEPCUOHHON cpenbl (B KOTOpOM

pacmpesieNieHO BEIECTBO) U AUCTIEPCHON (ha3bl (pacpeeiéHHOE BEIECTRO).

\ Tun cucrembl \ JucnepcHas ¢asa \ Cpena \ IIpuMmepsl |
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WctnHHBIN pacTBOp <1 HM Kunkas Conénas BOJA,
JIEKTPOJIUT
AKKyMYyJIATOpa
Komnonansiii pactop | 1-100 HM XKunkas/razoobpasznas | Kieii, Moioko, TyMan
Cycnensus > 100 aMm (TBEpABIC) Kunakas N3BecTKOBOE MOJIOKO,
OypoBoOIi pacTBOp
OMyJbCUs > 100 aM (KuAKHC) Kunakas Maiiones, wmacisiHbIe
OXJIAKJAIOIINE CMECH
Asp030J1b TBépabIe/ KUIKIE I"azo00paznas JIbIM, TymMaH, NbUIb
2. MaccoBasi 10J11 paCTBOPEHHOI'0 BellleCTBa
[ E—
E-E :
w= —— - 100%
Mp.pa
rae:
Mig-ga
— Macca pacTBOPEHHOI0 BelecTBa, I
i
F-pa
— Macca pacTBopa, r
3. IlpaBujia NpUroToOBJICHUS PACTBOPOB
my - w My * W
J [Tpu pa3zbaBneHuu:
. [Tpu cMmemmBaHuyM JBYX pacTBOPOB: OOIIasi Macca BEIIECTBa = CyMMa Macc U3 Kaxa0ro
pacTBopa
4. Jkonornyeckas 6e30MaCHOCTH
. Henp3st cnuBaTh KOHIIEHTPUPOBAHHBIE PACTBOPHI KUCIOT, LIEIOYEH, SJIEKTPOJIUTOB B
KaHAJIU3aIUIO.
. Hcnons30BaHHBIE Maciia, SMYIbCUH, KOJUTOUIHBIE CMa3KU — OTACHBIE OTXO/IbI, TPEOYIOT
CHEeMATbHON YTHIIN3ALINH.
. Abspozonu (TbUIb, JBIM) MPH PEMOHTE OOOPYIOBAHHS MOTYT COJIEPKAaTh TOKCHYHBIC
metaisl (Pb, Cd, Cr) — TpeOyroT BenTrisiuuu u CHU3.
IIpakTHYeckast 4acTh
3ananue 1. Pacuét maccoBoii 10,11 1 NIPUTOTOBJIEHHE PACTBOPOB
1. PaccunTaiiTe Maccy coiu M BO/AbI, HeoOXoauMBbIe i ipurorosieHus 250 r 8%-Horo
pactBopa noBapennoi conu (NaCl).
2. KakoBa maccoBas 10151 cepHO¥i KucJaoThbl, eciu K 100 r 20%-Horo pacTBopa 100aBUIH

50 r BoxpI?

82



3. Cxkosbko rpammoB 30%-Horo pacreopa NaOH nyxkHo no6aButh k 200 r BoabI,
9T00BI TONY4uTh 10%-HBII pacTBOp?
4, CMmemanu 120 r 15%-noro u 80 r 25%-Horo pacTBopoB caxapa. Hailigute maccoByio

JO0JIF0 caxapa B IIOJTYYECHHOM paCTBOPE.

3ananme 2. Onpenenure THI JUCTIEPCHOI CHCTEMBbI

z

Cucrema Tun aucnepcHoii | O6ocHoOBaHMe
CHCTEMBI

Bo3ayx ¢ nbuisko

PacTBOp MenHOrO Kynopoca
Monoko

I'nuna B Bone (MyTHast)
JIpIM OT masiibHUKA

Gl PBRWINF-

3aganue 3. [IpakTHKO-OpHEeHTHPOBAHHbIE 321241
1. DJEKTPOJMT JJsl CBHHIOBOIO akkymyJstopa — 37%-Hblii pacTBOp cepHOMU

KUCHOTHI (p = 1,28 r/mn).

. Kak mnpuroroButrs 500 r Takoro snexrponura u3 96%-HOW KOHIIEHTPUPOBAHHOU
H2S04?

. [Touemy Henb3s UCTOIB30BATh BOJOIIPOBOIHYIO BOAY (conepkut conu Ca*', Mg*")?

2. [Ipun oOcmykuBaHUM TpaHCHOPMATOPOB HCIIOJIB3YETCS MACIASIHAS 3MYJbCHS U
OXJIaXKICHUSI.

o K xakomy THIy AMCIIEPCHBIX CUCTEM OHA OTHOCUTCS?

. ITouemy otpaboTranHO€ TpaHC(HOPMATOPHOE MAcioO Helb3sl ciuBaTh B mouBy? Kakwue

HKOJIOTHYECKHUE TTOCIIEACTBHUS 3TO BHI30BET?

3. [Ipu maiike AMEKTPOHHBIX TUIAT OoOpa3yeTcs AbIM (a3P030Jib), coaepKanuii (iroc u
napsbl 0JIOBa.

J Kaxue meprl 6e30nmacHOCTH HEOOXOAUMO COOMIOAATH?

. K xakoMy Kkjaccy OIacHBIX OTXO0JI0B OTHOCHTCS TAKOM a3p030Jib?

3aganue 4. JKOJIOrHYEeCKHH aHATN3

[IpoananusupynTe CUTyaluIo:
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Ha npeonpusmuu nocne pemonma snekmpoobopyoosanusi ocmanuce 10 1 ompabomarnnoi
oxnaxcoaoweli smynvcu u 2 1 pacmeopa KUCI0mol (0Jis OYUCMKU KOHmMakmos). Pabouuii npeonacaem

CIUMb 8CE 8 Kanajausayuro, «mak KaxK amo 600a».

OtBerbTE:
o IIpaB nu pabounii?
. Kakne nHopmaruBHBIe HOKyMeHTHl (Hampumep, ®3 «OO0 oTxomax HpPOHM3BOJACTBA U

NOTPeOICHUS») PETYIUPYIOT YTUIU3ALUIO TAKUX OTXOJ0B?
° Kak npaBuiIbHO yTUIUM3UPOBATH 3TU AUCIIEPCHBIE CUCTEMBI?
KoHTpoJibHBbIE BONIPOCHI
1. Uro Ttakoe nucnepcHas cucrema? llpuBenute mnpumepbl U3 mpodeccHOoHATBHOM

JICSATEIIbHOCTH AJICKTPOMOHTEpA.

2. UeM HCTUHHBIN pacTBOP OTJIMYAETCS OT KOJIJIOUTHOTO U CYCIIEH3UH?

3. Kak paccumtarh Maccy BellecTBa JJsi IPUIOTOBJIEHHS pacTBOpa 3aJaHHOM
KOHIIEHTpaluu?

4. [Touemy oTpaboTaHHBIE TEXHUYECKHE KHUIKOCTH HEIIb3s CIIMBATh B KaHAJU3AIHIO?

S. Kaxune CHU3 HeoOXx01uMBI ITpU paboTe C a3p0O30JIIMU U IMYJIbCUAMU ?

TpeOoBanus Kk oT4éTy

Otuér JOJIKCH BKIIIOYATh:

o Ha3zBanue u niens paboTsl

. Kparkyto TeopeTndeckyro CHpaBKy (THUIBI JHCHEPCHBIX CUCTEM, (POPMYIIBI
KOHIIEHTpAaLUii)

o Pemienus pacu€THbBIX 3a/1a4 C €MHULIAMHI U3MEPEHUS

. OTBeTHI Ha MPAKTUKO-OPUEHTHPOBAHHBIE M SKOJIOTHUIECKHE BOIIPOCHI

° BriBon

BeiBoa (mpumep)

B xonme mpakTHuyeckoro 3aHATHS S HAYYWICS PACCUUTHIBATH KOHIIEHTPALIMM PacTBOPOB U
OnpeaAcCIATh THUIBI AUCICPCHBIX CHUCTEM, C KOTOPBIMH MOXKCET CTOJKHYTBCA OJICKTPOMOHTEP: OT
ANEKTPOJUTOB U OXJIAKIAIOIINX dIMYIBCUN 0 a’dpo3osiei mpu maiike. OCOOEHHO BaXXHO OCO3HABATh
HKOJIOTMYECKYIO OTBETCTBEHHOCTh — HEMPABHIIbHAS YTHIIM3AIMS JaKe «OOBIYHON KUIKOCTH MOKET
HAHECTH BpeJl OKpYKarolle cpesie 1 370poBbo mojieil. [loaydeHHble HaBBIKK TOMOTYT MHE 0€3011acHO

" TpaMOTHO O6paH_IaTBC$I C XUMUYCCKHUMU MaTCpralaMiU B HpO(I)CCCHOHaHLHOﬁ JACATCIIbHOCTH.
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MunucrepcTBo 00pa3oBanus u Hayku PC (5)
I'BIIOY PC (A1) «JIeHckuit TEXHOTOTHYECKUN TEXHUKYM)»

KoHTpo/ibHO-0LIeHOYHBbIE CpeACTBa AJs IPOMEKYTOYHOT0 KOHTPOJIA
yueOHoi aucuumiinabl O1.12 Xumus
OcHoBHOM npodeccHOHAIBLHON 00pa30BATEILHON MPOrPaMMBbI IOATOTOBKHU
KBAJIM(PUIMPOBAHHBIX Pad04HX, COYyKaIIUX N0 npodeccun
13.01.10 Dy1eKTPOMOHTEP MO0 PEMOHTY M 00CIYKUBAHUIO 3JIEKTPOOOOPY10BAHUS
(mo orpacJisim)

Jlenck 2024 rox
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KonTtponbHO-o11eHOUHBIE cpencTBa yueOHoW auciuiumabl OJ[.12 XuMusi COOTBETCTBYIOT
paboueii mporpamMme AMCHHUILIUHBI, pa3paboTaHHOW Ha ocHOoBe dDenepalbHOTO TOCYIAPCTBEHHOTO
obpa3zoBarensHOTO cTanapta (nanee — ®I'OC) mo npodeccun 13.01.10 DneKTpOMOHTEp 11O PEMOHTY U
00CITyXKUBAHUIO 3JIEKTPOOOOPYAOBaHUA (110 OTpacisiM), yrBepaaeHHoro Ilpukazom Munucrepcrsa

oOpa3zoBaHus U HayKu P® ot 28 anpess 2023 r. Ne316.

ODF&HI/ISaHI/IH'Da3Da6OT‘{I/IKZ

['ocynapctBenHoe OroKeTHOE TpodhecCHoHaIbHOE 00pa30BaTeIbHOE YUpPEKICHHE

PecniyOnuku Caxa (Skytust) «JIeHCKui TEXHOIOTHYECKUN TEXHUKYM

Pa3zpaborumk:

KaiinanoBa TarbgaHa BennaMuHOBHA, IPENOIABATEIL XUMUH

PaccmoTpena um pekoMeHJ0BaHa MPEAMETHO-IIUKIOBON Komuccueil «O01eodpa3oBaTeIbHBIX
JACITUATLITAHY

IIporokon Ne 9 ot «13» mas 2024 .

[Ipencenarens 11K Konocosa M.B.
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1. O01IMe M0JI0KeHNA

Heanto co3nanus KonTpoabHo-oneHouHbix cpeactB (KOC) sBisieTcss ycTaHOBIICHHE

COOTBETCTBUSl YPOBHSI MHOJATOTOBKM oOOywaromerocss TpeOoBaHHsM paboueil mporpamMmbl y4eOHOM

JUCHUITIIMHBI. Ka)KI[OG OIICHOYHOC CpC€ACTBO obecreynBaeT ITPOBEPKY YCBOCHHA KOHKPETHBIX

JJICMCHTOB yqe6Horo mMarcpuaia.

KOCHsI npeanasHayeHsbl Ul ONIPEIEICHNS YPOBHS OCBOCHHbBIX YMEHU, YCBOCHHbBIX 3HAHUM U

OBJIaACHUA KOMIICTCHIUAMU, T.C. CIIOCOOHOCTBIO 06yqa10merocs1 MNPUMCHATH 3HAHUWA, YMCHUS U IMYHLIC

Ka4ycCTBa B COOTBCTCTBHU C 3aadaMH HpO(l)CCCPIOHEUIBHOfI JCATCIIbHOCTH.

O6bexkToM npumeneHuss KOC sBisieTcsi u3MepeHUe YPOBHS JTOCTHIKCHHS OOYYarOIIMMUCS

YCTAHOBJICHHBIX PE3YJIbTATOB O0YYEHHs MPHU MPOBEACHUN TEKYILETro, PyOeKHOTO M MPOMEKYTOUHOTO

KOHTPOJIA YCIICBACMOCTH 110 JUCLHUIIIIMHEC.

2. [TacopT KOHTPOJILHO-OLIEHOYHBIX CPEACTB

2.1. Pe3yJ'II>TaTbI O0CBOCHUSHA yqeﬁﬂoﬁ AUCHUIIJIMHBI, IOAJIC/KAIIIUE IIPOBEPKE

B pesynapraTte ocBoenust ydyeOnou mucuuruinHbl O.12 Xumusa oOydaromMiics OKEH

06J'Ial[aTB npeaAyCMOTPCHHBIMU ®I'OC ocBOCHHBIMU YMCHUAMHU U YCBOCHHBIMH 3HAHUSIMHU.

B pe3yabTaTe KOHTPOJIA IO OCBOCHUIO y‘Ie6H0ﬁ AUCHUIINIMHBI OCYIICCTBIIACTCA KOMIUICKCHAA

MIPOBEPKA CICAYIOMNUX YMEHUN U 3HAHUMN, a TAKXKE JUHAMUKA OCBOCHHUSI OOIINX M TPO(PEeCCHOHATBHBIX

KOMIIETEHIIUN:

Pe3yabTaThl 00yueHHsi: YMeHUs, 3SHAHUS U IMoka3aTenu olleHKH ®opma
oduue u nNpogeccHOHAIbLHbIE KOMIIETEHIINU pe3yJabTara OlleHUBAHUS

Ymersb:

Y10 Pacno3naBaTh 3aauy u/win npobdiemy B | CiocoOHOCTh MPUMEHSTh 1 unu 0 6ann

npodeccuoHaIbHOM u/nnu COLMAJIBHOM | XMMHYECKHE 3HaHUS U

KOHTEKCTE YHUBEPCAJIbHBIE KOMIIETCHIINN

Y11 AHann3upoBath 3a1a4y H/1iIu JUIs aHalu3a npodeccuoHaNbHbIX | [ wunu 0 b6ann

po0JIEMY U BBIJIEIATH €€ COCTaBHBIC YaCTH 3a/1a4, 6€30macHOro 1

Y12 CocTaBiaTh IUIaH JEHCTBUA SKOJIOTHYECKH OTBETCTBEHHOT'O 1 unu 0 6ann
BBITIOJTHEHUS PaboT,

Y13 OmnpenensTs 3a1a4uu 1715 TOUCKA > hEKTHBHOTO B3aNMOJIEHCTBHS 1 unu 0 6ann

HHGOpMALIH — B KOJIJICKTHBE U TIOICPIKAHHSI

Y14 O} dexTuBHO B3aUMOICHCTBOBATH U COBCTBEHHOTO (DH3MUECKOTO 1 1 unu 0 6ann

paboTaTh B KOJUIEKTHBE U KOMaHJIe MTCHXO(H3MOTOTHIECKOTO

Y15 OnuceiBaTh 3HAYUMOCTh CBOEH 61TATOMONYYHS B YCIOBHSAX 1 unu 0 6ann

CTICHHAILHOCTH 3JIEKTPOMOHTAKHOMN

Y16 Cobmoaath HOPMBI SKOJIOTUUECKON eSTENbHOCTH. 1 unu 0 6ann

0€30I1aCHOCTH

Y17 llpumeHATH paliOHAIBHBIE IPUEMBI
JBUTATENBHBIX (PYHKIMH B TpodeccnoHaIbHON
JeSITeIbHOCTH

1 unu 0 6ann
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Y18 [Ilonb30BarhbCs CpeACcTBAMU
npoHIAKTUKY TIepEHATIPSKEHUS,
XapaKTEePHBIMH JJIs1 JAHHOW CIICIIMAIbHOCTH

1 unu 0 6ann

3HaTh:

10. AKTyabpHOTO IPOECCHOHATBHOTO U
COIMAJIBHOTO KOHTEKCTa, B KOTOPOM
OPUXOJHUTCS PabOTATh U )KUTh

IlenmocTHOE MOHMMAaHKUE XHUMHUKO-
poeCCHOHAIBHOTO  KOHTEKCTa
JESATEIbHOCTH AJIEKTPOMOHTEPA,

11. OCHOBHBIX HCTOYHUKOB HH(OPMAILTUH
U PECYpPCOB JIJIsl pelIeHus 3a/1a4 U IpobieM B
poeCCHOHATLHOM H/HIIH COIIMATbHOM

BKJIFOYAIOLIEE 3HaHUE
HCTOYHHUKOB UH(POPMALIUU, OCHOB
3I0pOBOT0 U 0€30MacHOro Tpyna,

KOHTEKCTE 9KOJIOTUYCCKUX TpeOOBaHMUIA,

12. CTpyKTypbl IIJIaHA JIJIs1 pEIIEHUs 3a/1ad | TICUXOCOIMATIbHBIX Hu
I'PaXIaHCKO-IMATPUOTUUECKUX

13. Homenknatypbl HHPOpMAIIOHHBIX LIEHHOCTEH, a TaKXKe OCO3HaHHE

HUCTOYHUKOB, IPUMEHSIEMBIX B
poecCHOHANBHOM e TeNbHOCTH

YCIIOBHM, PUCKOB M HCTOPUKO-
HAy4YyHOr'0 HacJle[usl, CBSI3aHHOIO

14. Ilcuxonornyeckux OCHOB
EeITEIbHOCTH KOJUIEKTHBA, IICUXOJOrHYECKHUX

¢ mpodeccueit.

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

0COOEHHOCTEN JIMUHOCTHU

15. CyuiHocTH rpaxx1aHcko-
MaTPUOTUUECKON MO3UIINH, 00IIIEUETOBEUECKUX
1eHHocTel 3Hanue 6uorpaduil 0Te4eCTBEHHBIX
YUEHBIX XMMHUKOB, BHECIITUX OOJIBIION BKJIA/ B
pa3BUTUU HAYKH U 1OOEBI COBETCKOTO HApo/a B

1 unu 0 6ann

BOB

16. [TpaBui1 sKoI0rHUYECKOM 6€30acCHOCTH
IpY BEJCHUU NMPOPECCHOHATBLHON NeSITeTbHOCTH
17. OCHOB 3710pOBOro 0o6pasa >KU3HU

18. VYcnosuii npoeccuoHanbHON

ACATCIIBHOCTH U 30HBI pUCKa (1)I/ISI/III€CKOFO
3A0POBbA I CIICHUAJIBHOCTH

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

1 unu 0 6ann

Konbl npoBepsieMbIx
KOMIIETEHITHM

[Tokazarenu oneHKU pe3yibTara

Onenka (na /
HET)

OK 01. Beibupath
CHOCOOBI pelIeHus
3a1a4
npodeccCuoHaNBHOM
JIeSTEIbHOCTH
NPUMEHUTEIHHO K
Pa3TUYHBIM
KOHTEKCTaM;

e ArexBaTHas CaMOOIIEHKa TIpolecca | pe3yibTara
y4aeOHO 1 TpoeCcCHOHATEHON A TENHHOCTH,

e OCBEJOMJICHHOCTb O PAa3JIMYHBIX acCleKTax CBOeH
Oynaymeit npodeccuu;

e VYyactue B  Tpo(ecCHOHAIBHO  —  3HAYMMBIX
meponpustusix  (HIIK, konkypcax mo  mpoduiio
CIEeNUATILHOCTH U JI.);

e [loBbimienue TOTOBHOCTHU K OCYUIECTBJIEHUIO

po(hecCHOHALHON IS TENLHOCTH;

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CpeICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH JIJIsI

e OOOCHOBaHHOCTH BHIOOpA BHJIa THIOBBIX METOIOB M
Croco0O0B BHITIOJIHEHHS IPO(HECCUOHATBHBIX 3a/1a4;

e AgekBaTHas caMoOOIleHKa YpoBHsS U 3(ddexTuBHOCTH
OpraHW3aliil COOCTBEHHOW JEATCIBHOCTH 110 3allUTe
nHpopMmanuu;
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BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSTeIbHOCTH;

e CoOTBETCTBHE IIOAIOTOBJIEHHOIO IUIAHA COOCTBEHHOI
JEATeTLHOCTH 10 3amuTe HWHGOPMAIM  TpeOyeMbIM
KPUTEPHSIM;

e PammonanbHOE pacmpeneieHHe BPEeMEHH Ha BCE JTallbl
pEIICHUS 3a1a4H;

e CoBnajzieHUE pe3yIbTATOB CAMOAHANIM3a U IKCIIEPTHOTO
aHamm3a A((EKTUBHOCTH OpraHu3aluu  COOCTBEHHOM
JIEATEILHOCTH 110 3aIIUTe HHPOPMAIINH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJIJIEKTUBE
U KOMaHJIe;

e OO0OCHOBaHHOCTH BBIOOpa METOJA MOWCKA, aHAIHW3a U
OIICHKU WH(OpMAaNnU, HEOOXOIUMOU AJisi MOCTAHOBKU WU
pemeHust mpo(ecCUOHANBHBIX 33j1a4, TPOPECCHOHATHLHOTO
Y JINYHOCTHOTO Pa3BUTHS;

e ['pamoTHOE UCTIOJIb30BaHUE ONTUMAITLHBIX,
3pPEKTUBHBIX METOAOB TIIOMCKAa, aHalM3a H OLEHKH
nHpopManuu;

e HaxoxaeHnue HeoOX0AUMOM MHPOPMALUH 32 KOPOTKHA
IPOMEKYTOK BPEMEHH,

OK 06. IIposiBaTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MO3UILINIO,
J€EMOHCTPHUPOBATH
OCO3HAHHOE TIOBEICHUE
Ha OCHOBE
TPAIUITMOHHBIX
POCCUMCKHUX TYXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHM3aLUU
MEXHAIIMOHATBHBIX U
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
MOBEJCHUS;

e (OOOCHOBAaHHOCTD BBIOOpA CTPYKTYpBI IUIaHa
POoeCCHOHAIBHOTO U JTMYHOCTHOTO Pa3BHUTHS;

e (COOTBETCTBHE MOATOTOBIIEHHOIO IUIAHA OKUIAEMBIM
pe3ynbTaTam;

e PammonanbHOE pacnpeneeHHe BPEeMEHH Ha BCE 3Tarllbl
caM000pa30BaHMsl, MMOBBIIICHUS KBATU(PUKAIIIH;

e VYyactue B  mpodecCHOHATBHO —  3HAYMMBIX
meponpusatusix  (HIIK, xonkypcax mo  mpoduiio
CIMENUATILHOCTH U JIP.);

OK 07. ConeiicTBOBaTH
COXPaHEHHUIO
OKpY>KaloIlIeu Cpeibl,
pecypcocOepeReHuto,
MPUMEHSTh 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
TIPUAHITAITBL
OepexIIUBOTO
MIPOU3BO/JICTBA,

3P PEeKTUBHO
JIEHCTBOBATH B
YpE3BbIYANHBIX
CUTYalUsX;

e OOOCHOBaHHOCTh BBIOOpA TEXHOJOTHH ISl pelIeHUus
po¢eCCHOHAIBHON 3a/1auu B pa3HbIX cpenax, [10;

e (CootBercTBHE TpeOOBaHUAM HCIIOJIb30BaHUS
TEXHOJIOTHi;

e DddexTuBHOE U TpaMOTHOE HCMOJIb30BaHHNE
TEXHOJIOTHI NPU petieHny mpodeccnoHaNbHbIX 3a/a4;

e OnrumalibHOE paclpe/ie]IeHue BPEMEHU Ha BCE ATallbl
penieHus npodecCuoHaIbHBIX 3a7a4

89




3a HpaBI/IJ'IBHHﬁ OTBET Ha BOIIPOCHI UJIM BEPHOC PCUHICHUEC 3aa4i BbICTABIIACTCA
IIOJIOKUTCJIbHAA OICHKA — 1-0 6aJ'IJ'IOB, B 3aBUCHMOCTHU OT YPOBH: BBIIIOJIHCHUS.
3a He HpaBHHBHLIfI OTBCT HAa BOIIPOCHI UJIM HEBCPHOC PCUICHUC 3aa4U BbICTABJIACTCSA

oTpHIaTenbHas oneHka — 0 6amios.

ypOBeHB OLICHKHU KOMHeTeHHI/II‘/'I IIPOU3BOAUTCA CYMMHUPOBAHHUEM KOJIMYECTBA OTBCTOB «Ia» B

IMPOLCHTHOM COOTHOIICHUHU OT 0611[61"0 KOJIM4ECTBA OTBETOB.

LIxana oyenku 06pazo08amenbHuIX 00CMUNCEHULL

OneHka ypoBHS IOATOTOBKH
IIpouent
pE3yNbTaTUBHOCTH ONCHKa OILICHKa YPOBHA
(cymma GauIoB) KOMIIETEHINH OCBOCHHUS JUCLUIUINH;
0o0yyJaronmxcs

90100 BBICOKHI OTJIIMYHO

70 + &9 MOBBILICHHBIN XOpOUIO

50+ 69 IIOPOTOBBIN YAOBJIETBOPUTEIBHO
menee 50 JIOTIOPOTOBBIH HEYO0BJIETBOPUTEIHHO
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2.4.

@®opMbI KOHTPOJISI 110 Y4eOHOM TUCIUIIHHE

OneMeHT yueOHOH
JHMCIUTIITHBI

Texymuii KOHTPOJIb

PyOe)xHbIi KOHTPOIIb

IIpomexxyTouyHas arrectauus

@DopMBbI KOHTPOJIS

[IpoBepsembie
OK,V,3

Dopmbl
KOHTPOJISI

[IpoBepsiembie
OK,V,3

DopMBbI KOHTPOJIS

[IpoBepsiemble
OK,V,3

Pasznes 1. OCHOBBI CTPOEHNSI BelleCTBA

Tema 1.1. CTpoenue
aTOMOB XHMHYECKHX
3/IeMEHTOB U MPUPOJA
XHMHY€ECKOI CBA3M

IIpakTu4yeckoe 3ansiTHe
Nel. Pemenne
IIPAaKTUYECKUX 3aIaHUM HA
COCTaBJICHHUE AJIEKTPOHHO-
rpadudeckux Gopmyi
a1emMeHToB 1-4 mepuooB.
Pemenne 3amanuii Ha
HCITOJIb30BaHNUE
XUMHYSCKOM CHUMBOJIMKHI
YU Ha3BaHUU COeIUHEHUUN
110 HOMEHKJIaType
ME¥XKTYHApOJAHOTO CO03a
TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUM
JIJISL COCTaBJICHMS
XUMUYECKHUX (HopmyI
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U
T.I.) U APYTUX
HEOPraHUYECKUX
COECTMHEHUN OTAEIBLHBIX
KJIacCOB

OK 01,
OK 02

IIpakTueckoe
3aHATHE

OK 01,
OK 02

Tema 1.2.
IlepuoguyecKkuii 3aK0H

IIpakTHyeckoe 3aHsATHE
Ne2. Perrenne

OK 01,
OK 02

[IpakTnueckoe
3aHATHE

OK 01,
OK 02

HuddeperunpoBanHbIit

3a4€CT

OK 01,
OK 02

OK 01,
OK 02
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u Tabauna ..
MenaeiaeeBa

MPaKTUKO-
OPUEHTHUPOBAHHBIX
TEOPETUUYECKUX 3aJTaHU I
Ha XapaKTepHU3aIuio
XUMHYECKHX 3JIEMEHTOB
«Meramnueckue /
HEMeTaJJIMISCKHE
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K 3JIEKTPOHY
XMMHYECKHX 3JIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM
1 MOJ0KEHUEM B
MePUOJUYECKON CUCTEME
XUMHYECKHX DIIEMEHTOB
J.11. MennaeneeBa»

Pa3nes 2. XumMnueckue peakuuu
Tema 2.1. Tunsi IIpakTuueckoe 3ansaTue | OK 01, OK 02, | IIpaktnueckoe OK 01, OK
xumuuyecknx peakmuii | Ne3.  CocraBieHue OK 04, OK 07 | 3ausarue 02, OK 04,
YpaBHEHUU peakLUn OK 07
COEIMHEHUS, Pa3JIOKEHUS,
3aMelIeHus, oOOMeHa.
VYpaBHEHHUs peakuil
TOpPEHHUs, HOHHOTO
oOMeHa, OKUCJIEHHS-
BOCCTaHOBJICHHUS.
Tema 2.2. IIpakTH4eckoe 3aHsATHE OK 01, [IpakTnueckoe OK 01,
JIEKTPOJIMTHYECKASA Neq,  «Peakumn OK 02 3aHATHE OK 02
AUCCOHALMS U THJIPOIIA3A».

MOHHLIA 00MeH

Hccnenosanue cpenbl
pacTBOpPOB COJIEH,

06pa3OBaHHBIX CHJIbHBIMH

JuddepenunpoBaHHbIi
3a4er

OK 01, OK
02, OK 04,
OK 07

OK 01,
OK 02
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Y c1a0bIMU TTPOTATTMHAMH,
U UX PEaKIUil C
pacTBOpamH LIEIOYH U
KapOOHaTa HaTPHSL.
CocTtaBieHue peakuit
TUAPOIIN3a COJIEH
IIpakTnyeckoe 3ansATHE
NeS.  Crpoenue
BEIIECTBA U XMMHUECKHE
peakuuu

Paznen 3. CTpoenne u cB

oiicTBa HCOPraHuIeCKHUX BCIICCTB

Tema 3.1.
Knaccupurkanus,
HOMEHKJIATYpa U
cTpoeHue
HEOPraHU4ecKHuX
BellecTB

IIpakTu4eckoe 3aHATHE
Ne6. Pemrenne 3amau Ha
pacyer MacCoBOM JOJIH
(Macchl) XUMHUYECKOTO
3JIeMEeHTa (COeIMHEHNs) B
MoJIeKyJe (CMecH)
IIpakTH4yeckoe 3aHsATHE
Ne7.  Pemenue
MPAKTUYECKUX 3aJaHUM
1o KJaccuuKaIuu,
HOMEHKJIAType 1
XUMHYECKUM (popmyrnam
HEOPTraHWYECKUX BEIECTB
pa3IMYHBIX KJIACCOB
(Ha3bIBATh U COCTABIISITH
(bopMyITbI XUMUYECKIX
BEIIIECTB, OTPEICTATh
MPUHAJICKHOCTD K
KJIacCy)

OK 01, OK 02,
OK 04

IIpakTrHueckoe
3aHATHE

OK 01, OK
02, OK 04

Tema 3.2. ®usuko-
XHMHYEeCKHue CBOMCTBA
HEOPraHu4eCKHX

IIpakTH4yeckoe 3aHsATHE
Ne8. CocraBnenue
YPaBHEHUH XUMHUYECKUX

OK 01, OK 02,
OK 07, OK 08

IIpakTrueckoe
3aHATHUC

OK 01, OK
02, OK 07,
OK 08

HuddeperunpoBaHHbIi

3a4€T

OK 01, OK
02, OK 04

OK 01, OK
02, OK 07,
OK 08
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pEeaKIUii C yyacTHuEM
MPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX
BEILIECTB: OKCHUJIOB
METaJVIOB, HEMETAJUIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHWYECKHUX KHUCIIOT,
OCHOBAaHUH U
aMdoTepHBIX
TUIPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOUIUX UX
CBOICTBA
IIpakTH4yeckoe 3aHsATHE
Ne9., Pemenue
MPaKTUKO-
OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJITaHHU I
Ha CBOMCTBA U MOJIYyYEHUE
HEOPTraHWYECKUX BEIECTB
IIpakTH4yeckoe 3aHsATHE
Nel0. Uccnenosanue
buznuecKux u
XAMHYECKHX CBOMCTB
METaJUIOB U HEMETAJIJIOB.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 Mo CBOMCTBaM
XWMHYECKUM CBOMCTBaM
METaJVIOB U HEMETAJIOB,
0 Pacro3HABaHUIO U
MOJTYYECHHUIO COEIUHEHUIN
METaJUIOB U HEMETAJIIOB
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Tema 3.3.
IIpousBoacrso
HEOpraHu4ecKMuXx
BelllecTB. 3HAYEHHE U
NpUMeHeHHe B ObITY U
HA MPOU3BOACTBE

IIpakTn4yeckoe 3ansiTue
Nell. Pemenue
MIPaKTHUKO-
OPUEHTHUPOBAHHBIX
3alaHUM O POJIU
HEOPraHWYECKON XUMUU B
Pa3BUTUU MEAUIMHBI,
CO3/IJaHUU HOBBIX
MaTepHuayoB (B
CTPOUTENBCTBE U JIP.
OTpacisax
IPOMBIIIIIEHHOCTH),
HOBBIX HCTOYHUKOB
SHEPTUu
(ampTEpHATUBHBIE
MCTOYHUKU PHEPTHH) B
pelieHuu npoodieM
3KOJIOTHYCCKOM,
DHEPreTUYECKOU U
MUIIEBON O€30MaCHOCTH
IIpakTH4yeckoe 3aHsATHE
Nel2. CaoiicTBa
HEOPraHWYECKUX BEIECTB

OK 01, OK 02,
OK 07, OK 08

[IpakTnueckoe
3aHATHUC

OK 01, OK
02, OK 07,
OK 08

OK 01, OK
02, OK 07,
OK 08

Pasnen 4. Ctpoenue u cB

olicTBa OPraHnve¢CKux BCIIECTB

Tema 4.1.
Knaccupuxauus,
CTPOEeHHE 1
HOMEHKJIATypa
OPraHMYecKux
BelllecTB

IIpakTH4yeckoe 3aHsATHE
Nel3. Howmenknarypa
OpraHUYeCKUX
COECTMHEHUN OTAEIBLHBIX
KJIACCOB (HAaCBILICHHBIE,
HEHACBIIIICHHBIC U
apoMaTU4eCKue
YTJIEBOAOPOABI, CIUPTHIL,
(beHOIIbI, aTbJIeTUIb,

OK 01,
OK 02

IIpaxTrueckoe
3aHATHUC

OK 01,
OK 02

JuddepeHunrpoBaHHbII
3a4eT

OK 01,
OK 02
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KETOHBI, KApOOHOBHIE
KHUCJIOTHI U JIp.)
CocraBiieHHE MONTHBIX U
COKpAILLEHHBIX
CTPYKTYPHBIX (hopMy
OpPraHUYECKUX BEIECTB
OTJIEJIbHBIX KJIacCOB,
UCIIOJIBb3Ys X Ha3BaHUS
10 CUCTEMaTH4ECKOM
HOMEHKJaType. PacueTst
npocrteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXO/1 U3 DJIEMEHTHOI'O
cocrana (B %)

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIHHEeHU

IIpakTH4yeckoe 3aHATHE
Nel4. Pemenue mnenouex
MpeBpaIlleHU I Ha
TEHETUYECKYIO CBA3b
MEXIY KIIacCaMH
OpraHUYECKUX
COCIMHEHUH C
COCTaBJICHHMEM Ha3BAHUI
OpraHUYECKUX
COETUHEHUHN I10
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CUCTEMAaTUYECKOU
HOMeHKJIaType. Pemenue
pacyeTHBIX 3a]a4 1o
YPAaBHEHUSAM PEAKIHiL C
Y4aCTHEM OPTaHHYECKUX
BEII[ECTB

OK 01, OK 02,
OK 04

[IpakTyeckoe
3aHATHE

OK 01, OK
02, OK 04

OK 01, OK
02, OK 04
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IIpakTn4yeckoe 3ansiTue
Nels. «llonyuenue
STUJIEHA U U3YYEHHE €T0
cBorcTB». [lomyuenue
STUJIEHA U3 3TAHOJIA B
1abopaTOpUM U U3yUeHUE
ero (pU3NYECKux u
XAMHYECKHX CBOMCTB.
CocTtaBneHue peakui
MPUCOCTUHEHUS U
OKHUCJICHUS Ha IpUMEpE
stuieHa. Pemenue
pacyeTHBIX 3aJ1a4 C
HCIIOJIb30BaHUEM
IJIOTHOCTH T'a30B 10

BOJIOPOJY U BO3AYXY

Tema 4.3.
Oprannyeckue
BeIeCTBA B
KH3HEIeATEeJIbHOCTH
YeJI0BeKa.
IIpousBoacTeo u
NpUMeHeHHne
OPraHMYecKux
BeILEeCTB B
NPOMBIIVIEHHOCTH

IIpakTH4yeckoe 3aHATHE
Nel6. Pemenue
IIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a/laHui TI0 COCTABIIEHUIO
XUMUYECKHUX PEaKLUH,
OTpaKAIOIIUX
XUMHYECKYIO aKTHBHOCTh
OpPraHMYECKHUX
COEIMHEHUH B Pa3JIMYHBIX
cpenax (IpUpOAHBIX,
OMOJIOTUYECKHX,
TEXHOTE€HHBIX )
IIpakTHyeckoe 3aHsATHE
Nel7. Crpykrypa n
CBOMCTBA OPraHUYECKHUX
BEIECTB

OK 01,
OK 02

[IpakTrueckoe
3aHATHE

OK 01,
OK 02

OK 01,
OK 02
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Pasznea 5. Kunernyeckue v TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKuni

Tema 5.1. IIpakTHyeckoe 3ansATHE OK 01, [TpakTueckoe OK 01,
Kunernueckue Nel8. «Omnpenenenue OK 02 3aHATHE OK 02
3aKOHOMEPHOCTH 3aBUCUMOCTH CKOPOCTH
NPOTEKAHUS peaxkuuu ot
XHMHYECKHX PeaKnuil | KOHLEHTPaluu

pearupyromux BemecTB.

Hccenenoanue

3aBHCUMOCTH CKOPOCTHU

peaxkiuu ot

KOHIIEHTpAIUH.

OrnpenerieHre KOHCTAHThI

CKOPOCTH peakluu

rpad)u4ecKUM METOJIOM
Tema 5.2. IIpakTn4yeckoe 3ansiTue OK 01, [IpakTueckoe OK 01,
Tepmoaunamuyeckue Nel9. Ilpunuun Jle OK 02 3aHATHE OK 02
32aKOHOMEPHOCTH [TaTensve. Biusnue
NPOTEeKAHUSs pa3nuyHbIX (HaKTOPOB HA
XHMHYECKHX PeaKIui. | U3MEHEHUE PABHOBECUS
PaBHoBecue XUMHYECKHUX PEAKIIHN.

XHUMHYECKHX PeaKIu

3aKoH JAEUCTBYIOMIMX
Macc U KOHCTaHTa
XAMHYECKOTO
paBHOBecusl. PacueTsl
PAaBHOBECHBIX
KOHIICHTpalun
pearupyromux BeecTs U
MPOAYKTOB PEAKIUM.
Pacuets! TemioBoro

s dexra peakun

HuddeperunrpoBaHHbIi
3a4eT

OK 01,
OK 02

OK 01,
OK 02

Pa3nen 6. lucnepcHble cucTeMbl

98




Tema 6.1. Ilucnepcubie
CUCTEeMBbI U (PAKTOPBI
HUX YCTOWYHUBOCTH

IIpakTn4yeckoe 3ansiTue
Ne20. Pemenwme 3agau Ha
MIPUTOTOBJICHUE
pactBopoB. Pemienue
MPaKTUKO-
OPUEHTHUPOBAHHBIX
pacyeTHBIX 3aIaHUH Ha
JIUCIIEPCHBIE CUCTEMBI,
HCITOJIb3yEeMbIC B OBITOBOM
Y MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YEJIOBEKA, C
MMO3HUITUH DKOJIOTHYECKOMN
0€e30I1aCHOCTH
IMOCJICICTBUN U
TPaMOTHBIX PEIICHUI
npo0JeM, CBA3aHHBIX C
XUMHEH.

OK 01,
OK 02,
OK 04

[IpakTrueckoe
3aHATHUC

OK 01,
OK 02,
OK 04

HuddepennmpoBaHHbIN

3a4€CT

OK 01,
OK 02,
OK 04
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Py0e:xxHoe KOHTPOJIbHOE TeCTUPOBAHME MO pa3iejiam
Y4yeOHas nucUMIIMHA
01.12 Xumus
Ipodeccusi: 13.01.10 DirekTPOMOHTEP 1O PEMOHTY M 00CTYKUBAHHUIO
3JIEKTPO0OOPYA0BaHUSA (110 OTPACIISIM)
1. Kaxoii 35ieMeHT BJISIETCSI OCHOBHBIM KOMIIOHEHTOM OOJIBIITMHCTBA MTPOBOIHUKOB?
a) Cu
0) Al
B) Fe
r) Ag
2. Urto Takoe koppo3usi?
a) OKHMCJICHHE MeTAJUIOB MO/l AeCTBHEM OKPY KAKOLIeH cpeabl
0) MJIaBJIeHUE METAIIIOB
B) MEXaHUYECKOE pa3pyllIeHUE
T') 2JIEKTPOJINU3
3. Kakoii mporiecc 1eXHUT B OCHOBE pabOThI TalIbBAHUYECKOTO dJIeMEeHTa?
a) SHAOTEPMHUECKAas PeaKus
0) OKMCJIMTEIbHO-BOCCTAHOBUTEIbHAS PeaKIusi
B) HeMTpanusamus
T') TUIPOJIN3
4. Kakoii ra3 BeiensieTcs Mpu B3auMOICHCTBUU ITUHKA C COJISTHON KHUCIOTOM?
a) 0O:
0) H:
B) CO2
r) CL
o. Kakoli u3 nepeuncieHHbIX METalI0B HanboJiee YCTOMUNB K KOppo3uun?
a) JKeJe30
0) Meb
B) 30J10TO
T) aIFOMUHUHT
(1 1.1, Bcero 10 Bompocon)
6. Kakolii mporiecc mpoucxoauT Ha aHOAE MPH dIeKTpoin3e BoaHoro pactBopa CuClz
a) BocctaHoByienue Cu**
0) oxuciaenue Cl ¢ Boiaenenunem Clz

B) BBIICJICHHE KUCIIOPO/Ia

?
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') BOCCTAaHOBJICHUE BOIBI

1. Kaxoit maTepuai ucnosib3yercsi B KaueCTBE U30JIATOPa B AJIEKTPOIPOBOJIKE?

a) Melb

0) aTfOMHHUI

B) nosauBuHuUIXJ0opuja (IIBX)

r) rpadur

8. Uro oOpa3syercsi npu rOpeHUU MarHus Ha Bo3ayxe?

a) MgClz

0) MgO

B) Mg(OH):

F) MgCOs

9. Kakoii aeMeHT BXOJUT B COCTaB CBUHIIOBO-KUCIBIX aKKYMYJISITOPOB?

a) HUKEJIb

0) CBUHeI]

B) KaJIMHi1

T') TUTUH

10.  Kak Ha3zbiBaeTcs MpoIECC pa3pyLICHUS METAIOB MOJ JEHCTBUEM SJICKTPUUECKOTO
TOKa B arpecCUBHOM cpejie?

a) MmaccuBaIus

0) 271eKTPOXHUMHYECKAs1 KOPPO3usi

B) TUAPOIIU3

T') JIEKTPOJIN3

Yacts B — 3agauu (no S 6a/J10B 3a 3aga4y)

[Tpumeps! 3anay:

1. Pacuét Mmaccel BemmecTBa.

[Ipu B3ammoneiictTBuu 13 T HMHKA ¢ U30BITKOM CEPHOW KHCJIOTHI BBIIEITWICS BOJOPO/I.
Onpenenure 006EM Botoposa (H.y.).

2. DJIeKTPOJIN3.

CKOIbKO rpaMMOB MEH BBIICTUTCS Ha KaTO/€ MPH MPOIYCKAaHUHU TOKa CHIION 2 A B TeUeHUE
30 munyT uepes pactBop CuSO4? (F = 96500 Kn/moinp)

3. Koppo3us.

OObsicHUTE, TIOUYEMYy TpPU KOHTAaKTE 3Kejle3a W MeOu BO BIAKHOH Cpele KOppo3uu
MOJIBEpraeTcss UMEHHO kele30. Hanummre ypaBHEHUSI aHOJHOTO U KaTOJHOTO MPOIIECCOB.

Yactp C — Teoperuvecknii Bonpoc (15 6as10B)

Br160op ogHOTO M3 ABYX BOIIPOCOB:
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1. Posab xumuu B npoeccHOHAIBLHOM 1esITeJIbHOCTH 3JIEKTPOMOHTEpPA.

Packpoiite 3HaueHue 3HaHMW IO XUMHMM IIpY BBIOOpPE MAaTEpUaJIOB JUIsl H3OJISALMM,
IPOBOTHHUKOB, 3aIIIUTHI OT KOPPO3HUHU, O€30MACHOM HKCILUTyaTallul aKKYMYJISTOPOB U T..

2. JIEKTPOXMMHUYECKAs KOPPO3UsI METAJLIIOB U METO/IbI €€ Mpe0TBPALLICHHUS.

[IpuBeaute mpuMepsbl KOPPO3HMOHHBIX MPOIECCOB B 3JIEKTPOOOOPYAOBAHMM U OMUIINUTE
CIIOCOOBI 3aIUTHI (JTy)KEHUE, OIIMHKOBKA, KaTOIHAS 3all[UTa U JIp.).

MeToanuyecKue PECKOMEHIAINHA AJIA NIpenoaaBareis:

° Pazpemmmts ncnons3oBanue Ta0auIbl MeHaeneesa u TaOJIMIbl PACTBOPUMOCTH.

° 3anpeTuTh UCIOIB30BaHUE MOOMIIBHBIX YCTPONCTB M HIMAPTAJIOK.

. Hns obyuatommxes ¢ OB3 — mpenycMOTpeTh aJanTUPOBAHHBIN BapHaHT (IO
HEOOXOAUMOCTH).

MarepuaJjbl 1 000py10BaHHe:

° bmankm 111 OTBETOB

° YHucTpie TUCTHI 711 YePHOBUKOB

° [Tepnonuueckas cucrema J[.1. Menaeneesa
° Tabnuia pacTBOPUMOCTH

. Kanpkynarops! (mpocTeie)

MeTtoauyecKkue yKa3aHusl 10 BbINOJHEHHIO PAKTHYECKUX padoT
Nudopmanuonnoe odecrneyenne o0yueHust
3.2.1. OcHoBHbIE MeYaTHLIE H3TAHUA
1 Xumus. Yueouuk CIIO. Epoxun FO.M. — M.: Akanemus, 2020.
3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS
1. Xumust: anexTpoHHoe nocodue. - Yensiounck, FOYpl'Y, 2018.
2. Xumus. Kokopesa B.B., KnoPyc, 2023.
3. Xumus ans Beex (Bepcus 2.1 Win) (PHITO "POCYUITPUBOP", "KYPC-88", ABT.
kosuektus MI'YIIB).
4. Otkpsitasg xumus. Bepcus 2.5 (OO0 «®Duzukon»).
5. Mynetumenua CD-ROM «Xumus. ba3oBslii kypc — Buptyanbnas nadopatopusi».
6. Oprannyeckas xumus 10-11 knace (Jraboparopus cucteM Mmynstumenua Mapl' TV).

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

102


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

