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COJIEP’)KAHMUE.

[Tacmopt ¢oHIa OIICHOYHBIX CPEJICTB 4
Cuctema onieHUBaHHS PO(GECCHOHATBHBIX 00Pa30BaTEIbHBIX 6
Pe3yabTATOB 110 BHJIAM JIESTEIILHOCTH

KoHTpobHO-0LIEHOYHBIE CPENICTBA IS TEKYIIETO U PYOEKHOTO 14
KOHTPOJISl y4eOHON AUCITUTUINHBI

OJ1.12 Xumus

KoHTpOIbHO-0IIEHOYHBIE CPEACTBA IS PyOSKHOTO KOHTPOJIS YIeOHOM 85
T CIATUTHHBI

O/1.12 Xumus

Nudopmannonnoe odecrieueHre o0yueHusl. 102




IMacnopT ponaa oeHoOUHbIX cpeacTs no aucuuiinie O/1.12 Xumus

Ne Koutponupyemslie paziessl (TEMBbI) Kon xonTponmupyemornt | HaumenoBanue
JTUCIUIUTAHBL KOMIIETEHINH (WK €€ | OLIEHOYHOI'O
4acTH) cpencTBa
Pazgen 1. OcHOBBI CTPOEHUS BelIeCTBA
Tema 1.1. CTpoeHue aTOMOB OK 01, [IpakTrueckoe
XHMHUYECKHX 3J1eMeHToB H npupoga | OK 02 3aHATHE
XHMHYECKOH CBSA3H
Tema 1.2. Ileppoauyeckuii 3aKoH u OK 01, [IpakTnueckoe
Tabdauna .. MenjaeiieeBa OK 02 3aHATHE
Paznen 2. Xumnyeckue peakumu
Tema 2.1. Tunnl XuMHUYECKHX OK 01, OK 02, OK 04, | [Ipaktuueckoe
peaxuuii OK 07 3aHATHE
Tema 2.2. DiIeKTPOJIUTHYECKAS OK 01, [IpakTnueckoe
AUCCONUANMSA U MOHHBIH 00MeH OK 02 3aHATHE
Paszgen 3. CTpoenne U CBOIiCTBA HEOPTraHN4YECKNX BelIEeCTB
Tema 3.1. Knaccupuxanmus, OK 01, OK 02, OK 07, | [Ipaktuueckoe
HOMEHKJIATYPa U CTPOEHHE OK 08 3aHATHE
HEeOpraHu4ecKUX BellecTB
Tema 3.2. PU3NKO-XHMHYECKHE OK 01, OK 02, OK 07, | IIpakTuueckoe
CBOICTBA HEOPraHNYeCKHX OK 08 3aHSTHE
Tema 3.3. IlpousBoacreo OK 01, OK 02, OK 07, | IIpakTnueckoe
HEOPraHN4YeCKUX BellecTB. OK 08 3aHATHE
3HayeHMe M IPUMEHEHHe B ObITY U
HA IPOM3BO/ICTBE
Pa3nes 4. CTpoeHue H CBOHCTBA OPraHMYeCKUX BelleCTB
Tema 4.1. Knaccupuxanus, OK 01, [IpakTuueckoe
CTPOeHHE M HOMEHKJIaTypa OK 02 3aHATHE
OpPraHu4yecKux BeliecTB
Tema 4.2. CoiictBa opranuveckux | OK 01, OK 02, OK 07, | IIpakTnueckoe
coeUHeHHUil OK 08 3aHSTHE
Tema 4.3. Opranuyeckne Bemecrsa | OK 01, OK 02, OK 07, | IIpaktuyeckoe
B JKU3HE/ACSATEIbHOCTH YeJ10BeKa. OK 08 3aHsTHE

IIpou3BoaCTBO M IPUMEHEHUE
OPraHMYecKHUX BelecTB B
NPOMBIILICHHOCTH

Pa3nen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA
XHUMHYECKHX peaKkuuid

Tema 5.1. Knunernueckue OK 01, [IpakTnueckoe
3aKOHOMEPHOCTH NPOTEKAHUS OK 02 3aHATHE
XHMHYECKHX PeaKIHl
Tema 5.2. TepmoanHamuyeckue OK 01, [IpakTrueckoe
3aKOHOMEPHOCTH NPOTEKAHUS OK 02 3aHsTHE
XHMHYeCKHX peakuuii. PaBHoBecue
XHUMHYECKHX peaKIni
Pa3zgen 6. IucnepcHblie cucTeMbl
| Tema 6.1. iucnepcubie cucrembi n | OK 01, | Mpaxtiueckoe




\ \ (akTopbI UX YCTONYNBOCTH

| OK 02

3aHATHEC

QO yHKINOHAIBHBIN
MpU3HAK
OLICHOYHOI'O
cpencTBa (THUII
KOHTPOJIHLHOTO
3a/T1aHM)

Koaugukarop KOHTPOJIBHbIX 32JaHUH

Meroa/dbopma KOHTPOIIS

Kon
KOHTPOJILHOT
0 3aJaHus

IIpoexTHOE 3anaHuE

Y4eOHbIii MPoeKT (KypCOBOM, UCCIIEI0OBATEIbCKHIM,
00yyJaronuii, CEpBUCHBIN, COIMATBHBIN TBOPUYCCKUM,
PEKIaMHO-TIPE3EHTALIMOHHBIN ).
Koneunslil mpoiyKT, MOJy4aeMblil B pe3yabTare
TJITAHUPOBAHUS U BBIMIOJHEHHUS KOMILIEKCA YICOHBIX 1
UCCIIeIOBATENbCKUX 3aaHuii. [103BOIISET OLIEHUTh YMEHHUS

00y4aroIUXCsl CAMOCTOSATEIbHO KOHCTPYHPOBATh CBOU 3HAHUS

B IIpOLIECCE pEIIeHUs MPaKTUUECKUX 3ajjayu 1 pobiiem,
OpPUEHTHPOBATHCS B MHPOPMALIMOHHOM IPOCTPAHCTBE U
ypoBeHb (hOPCUPOBAHHOCTH AHAIUTHYECKUX,
HCCJIEN0BATEIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOTO U
TBOPYECKOTO MBILIIIEHUSA. MOXKET BBIIIOIHATHCA B
VH/IMBUyJIbHOM MOPSAKE WITM TPYIIION 00ydaronuxcsl.

Tect, TecToBOE
3aJlaHue

TecTupoBaHme, MMCbMEHHBIN SK3aMEH.
Cucrtema CTaHIapTU3UPOBAHHBIX 3aJJaHUM, TTO3BOJISIFOIIAS

ABTOMAaTU3UPOBATH MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHHMH 00yJaromerocs.

IIpakTrueckoe
3a/1aHue

JlabopaTopnasi pabora, IpaKTUYECKUE 3aHATHS,
MIPAKTUYECKUM dK3aMEH.
CpencTBo A1t KOHTPOJIsl IPUOOPETEHHBIX 00YyJarOLIMCs
npodeccuoHaNbHBIX HABBIKOB U YMEHUH 10 YIIPABIICHUIO
KOHKPETHBIM MaTepHUaIbHbIM OOBEKTOM.

HccaenoBaTeanbcko
€ 3aJjaHue

HccaenoBareanbckas padora.

33.]_'[21HI/I6, HMCEIOIICC HECTAHAAPTHOC PCIICHUC U ITO3BOJIAROIICE
JAUAarHoCTUPOBATE YMCHUA, HHTCTPUPOBATb 3HAHWA PA3JIMYHBIX

o0acTeil, apryMeHTHUPOBaTh COOCTBEHHYIO TOUKY 3PEHHS.
Mo3xeT BBINONHITHCS] B UHAUBUYaTbHOM MOPSAJIKE WIH
IpynIoi o0yyaronmxcs.

11

Cucrema oneHuBaHHA NMPodecCHOHATBHBIX 00pPa30BaTe/ILHBIX Pe3y/JbTATOB M0 BHIaM

ACATECIbHOCTH

Onucanue CHCTEMbI OLICHUBAHUA

IToka3aTeqy OLlEHUBAHUSA

Haumenosanue OIIOP | 25 6anuoB 20 6an10B 15 6any0B 10 6ay10B
1.BrageHue 3HaHUAMA 3HaeT U 3HaeT U B nenom He packpriBaer
TepMI/IHOJ'IOFI/II/I IIOHUMACT IIOHUMACT IIOHHUMAcET, HO COlIep)KaHI/Ie
TEPMUHBI U TEPMUHBI U JIOITyCKAaeT TEpPMUHA,
ompeeeHus oTpeieJICHUs, HO | OIIMOKH B HEYMECTHO
I[OHyCKaCT 3HAHUH HpI/IMeHSICT
HE3HAYMTENIbHBIE | TEPMUHOJIOTUU U | TEPMHUHBI




OIIMOKH OTIpeNIeTICHUH,
UCIIpaBJIsiET
nocJe
3aME4aHui
2.Pe3ynbTaTUBHOCTH Nudopmanms Nudopmanms CryneHnt Nudopmarnus
UH(HOPMAIMOHHOTO HaliJlecHa BEpHO, | HaiiJieHa He CaMOCTOSTEJIbHO, | HaliJIeHa He
MIOUCKA HeOOobIINe IIOJIHAS C B CPOK, C IIOJIHAS C
HEJI0YEThI HETOYHOCTSIMH, HEJI0uYeTaMU HETOYHOCTSIMH,
HCIIPABIISIOTCS KOTOPBIE CTYJIEHT | BBIIIOJIHSET KOTOpbIE CTYJIEHT
CTYJICHTOM HCIIPaBIISIET 3a/1aHMUs, C HE MOXKET
cpasy, IOMOTaeT | CAMOCTOSITENIBHO | IIOMOIIbIO UCIPaBUTH 0e3
B IIOMCKE npernojiaBaresis | MOMOIIU
uHdopManuu JIeaeT BbIBOJBI | MperoaaBaTes
OJIHOTPYITHUKAM
3.CkopocTh 1 Crynent Crynent Crynent Crygnent ¢
TEXHUYHOCTD CaMOCTOATENIbHO, | CAMOCTOSITEJIBHO, | CAMOCTOSITEIBHO, | TOMOIIBIO
BBIIIOJIHEHUS 3aJJaHUI B CPOK U BEPHO B CPOK, C B CPOK, C [pernoiaBare’s,
BBITIOJTHSIET HEOOJIBIITUMU HEJI0UYeTaMU HECBOEBPEMEHHO,
3a/1aHusl, IeTIaeT | HeloYeTaMHu BBIIIOJIHSIET C HeJoueTaMu
BBIBO/IBI, BBITIOJIHSIET 3a/IaHUs, C BBITIOJIHSIET
IIOMOTaeT 3a/1aHMsl, 1€JaeT | IIOMOIIbIO 3a/1aHUs, C
OJIHOTPYIITHUKAM | BBIBO/IBI, MpernojiaBareyis | MOMOIIbIO
IOMOTaeT JieaeT BbIBOJBI | MpernogaBaTes
OJIHOTPYIITTHUKAM JIeIaeT BBIBOJIBI
4.0dopmiteHne 3a1aHUI 3agaHus 3agaHus 3agaHus Odopmiienne He
odopmIisieT odopmIisier BBITIOJTHSIET COOTBETCTBYET
AaKKypaTHO B aKKypaTHO, HO HEaKKypaTHoO, cO | TpeOOBaHUAM
COOTBETCTBUU C | UMEIOTCS 3HAYUTEIIbHBIMU
TpeOOBaHUSIMU 3aMEYaHUs 3aMEYaHUSIMU.
Tpeno/aBaTes,
B COOTBETCTBHUU C
I'oCT
5.AprymenTtupoBaHHOCTh | B nucemennoii n | B nucemennoi n | [IpuBoaur IIpuBoaut
CYKJIEHUH, IIUPOTa YCTHOM peun YCTHOU pedn IIPUMEPHI, IIPUMEPHI,
Kpyrosopa MIPUBOJUT NPUBOAUT ONMCHIBAET GbaxThI,
TIPUMEPBHI, MIPUMEPBHI, SIBJICHHS], (JAKTHI, | ONHUCHIBAET
(bakThl, (bakThl, HO 3aTPYJHSETCS | SBJICHUS, HE
OTIMCHIBACT OTIMCHIBACT B JIOTUYECKOM JIeaeT BBIBOIBI,
SIBJICHMUS, SIBJICHMUS, U3JI0KEHUH, CpaBHEHUS
MIPOU3BOIUT MIPOU3BOIUT aHaiuse,
CpaBHEHU, CpaBHEHUS, CpaBHEHUHU,
aHaJIn3, JesaeT aHaJIn3, JeNaeT BBIBO/IaX
BBIBO/IbI BBIBO/IbI, HO
3aTPyAHSIETCS B
MOCTPOEHUHU
JIOTUYECKOTO
W3JI0KEHUS
Martepuana
6.ITouck, o6paboTka u Paboraer ¢ Paboraer ¢ Henocrarouno [IpoBenen
MIPEN0CTaBIICHUE JUTEpaTypoi, JUTEPATYPOH, poBeJieH cOop U | MOUCK U cOop
uHpOpMAaLIUU IO IIOMCKOBBIMU IIOMCKOBBIMU o0paboTka uHpOpMaluy,
M3y4aeMOMY MaTe€pualy | CUCTEMamy, CHUCTEMaMHU, uH(opMaIuuy, TEMa He




MOJTOTOBJICHHAS
uHpopManus
COOTBETCTBYET
TEeMaM 3aJJaHus,
MIOJTHO PAacKphITa,
otoOpakeHa, Ipu

MOJrOTOBJICHHAS
uHpopMaIys
COOTBETCTBYET
TEMaM 3aJaHHs,
HIOJTHO PAacKpbITa,
IIPEO0CTaBIECHUE

HpeI0CTaBICHHE
uHpOpMaLIUU He
COOTBETCTBYET
TpeOOBaHUSIM

packpsbITa, UiIn
HE
COOTBETCTBYET
3a/1aHUIO0

HEOOXOIUMOCTH | MH(POPMAILIMH HE

CONIPOBOXKAAETCS | B IMOJHOW MeEpe

HarJsIHOCThIO COOTBETCTBYET

(cxemamuy, TpeOOBaHUSAM

PUCYHKaMH),

MPEIOCTABIACTCS

JIOTHYHO B

COOTBETCTBHUH C

TpeOOBAHUAMHU,

JAFOTCS CCBUIKH

Ha UCTOYHUKHU
7.Wcnonb3oBanue 3Haer 3Haer He B nonnoii He B nonnoii
y4eOHO-1a00paTOPHOTO | YCTPOMCTBO, YCTPOMICTBO, Mepe BIIajieeT Mepe BIIajieeT
000pyI0BaHUS IS Ha3HAYCHUE, Ha3HauCHHE, 3HAHUSIMH 3HAHUSIMH
peLIeHHs IPAKTUYECKUX | METOJbl padOThl | METOJBI pabOThl | YCTPOMCTBA, YCTPOMCTBA,
3aj1a4 (M3MepUTEIbHbIE ¢ yueOHo- ¢ yuebHo- Ha3HAYCHUS, Ha3HAYCHUS,
npubopsl U 1a00paTOPHBIM 1a00paTOPHBIM METO/1aMHU METO/1aMHU
UHCTPYMEHTBHI) o0opynoBaHuemMm, | 000pyJoBaHHEM, | PabOTHI C paboThI €

MIPOU3BOJUT HO JIOITyCKaeT yueOHo- yueOHo-

paboThI ¢ OlIMOKU B 71a00paTOPHBIM | J1aOOpaTOPHBIM

IIPUMEHEHUEM pabote ¢ yuebHO- | 000pyIOBaHUEM. | OOOPYJOBAHUEM.

y4eOHO- 1a60paTOPHBIM [IpousBoaut [TpousBoaut

71a00paTOPHOTO o0opyZ0BaHUEM, | pabOTHI C paboThI €

o0opy/oBaHus B | COOJIOIaeT 3aMeyaHUsIMH, HapylIeHuEeM

COOTBETCTBUM C | TEXHUKY coOuro1aet TEXHOJIOTUH,

TpeOOBaHUSIMHU U | OE30TMTaCHOCTH, TEXHUKY NPUHIUIIOB

TEXHOJIOTHEH, OepexHO 0€30MaCHOCTH. paboThl, UMeeT

coOuoaet OTHOCHTCS K 3aMeYaHus 10

TEXHUKY 000pyI0BaHUIO TEXHUKE

0€30MacHOCTH, 0e30macHOCTH

OepexkHO

OTHOCHUTCS K

000pyI0BaHUIO.

Moxer oka3aTh

MTOMOIIIb B

pabote

OJTHOTPYITHUKAM
8. Bpewms Ha Cobuoienue [IpeBbiieHne [IpeBbrnienne [IpeBbrienne
BBITOJIHEHHE 33 JaHUS BpeMs U BpEeMEHU BpEMEHU BpEMEHU

MTOJITOTOBKH BEITIOJTHEHUS HA | BHITIOJIHEHUS HA | BHITOJIHEHUS Ha

3ananus, cpokoB | 10 % 20% 30 u 6osee %

cIavu 3aJaHuM.

Kpurepum oueHuBanus

KoimuectBo 0antoB

YpoBeHb cHhOPMUPOBAHHOCTH

Orneska




85—100 MTOBBIIICHHBIN «OTJIIMYHOY

70 — 84 JIOCTaTOYHBIN «XOpOILIOY

50 —-69 TTOPOTOBBIH «YZIOBJICTBOPUTEIIHLHOY
MmeHee 50 KOMIIETEHIHsI He CPOPMHUPOBaHa «HEYOBJIETBOPUTEIILHO»

IToka3zaTenu oneHMBAHUA Pe3yJbTaTOB TECTUPOBAHUNA

HaumenoBanmue 25 6anoB 20 6an10B 15 6ass10B 10 6a/s10B
OI110P
1) Bnanenue 3HanusiMu | 3HaeT W TIOHMMaeT | 3HAET u|B uenoM | He  packpsiBaeT
TEPMHHOJIOTUHI TEPMHHBI U | IOHUMAET MMOHUMAET, HO | cofepKaHue
orpeeNneHus TE€PMUHBI U | IOMYyCKaeT OMMOKH | TepMHUHA,
OlpesieNIeHus], HO | B 3HAaHUU | HEYMECTHO
JIOTTYCKaeT TEPMHUHOJOTHH ¥ | IPUMEHSET
HE3HAUUTEIbHBIC | ONIPENICTICHUH, TEPMHHBI
OLINOKHU UCIPABISET TMOCIe
3aME4aHui
2) IlpaBUIBHOCTH OtBetsl  BbIOpaHbl | OTBETHI Crynent ¢ | bonpmmHCcTBO
BBIOOpA OTBETA WIIH BEpPHO, B CPOK BBIOpaHBI BEPHO, | HEJOYETAaMH M C | OTBETOB BBIOpaHBI
OTBETOB C HeOONpIIMMH | HEOOJBIION HE BEPHO u
HEeJ04YEeTaMH, 3aJIepIKKON BO | HECBOEBPEMEHHO
CBOEBPEMEHHO BpPEMEHHU
BBITIOJTHSIET
3a/laHus
3) ckopocTb U CryneHt CryneHt CryneHt CryneHt c
TEXHUYHOCTh CaMOCTOATENIbHO, B | CAMOCTOSITENIBHO, | CAMOCTOSITEBHO, B | TOMOILBIO
BBITIOJIHEHHS TECTOBBIX | CPOK M BEpHO | B CPOK, C | CpOK, C | mpenoaaBaress,
3a/laHui BBITIONTHSIET HEOOIBIIUMU HEJ0UYeTaMU HECBOEBPEMEHHO, C
TECTOBBIC 3aaHUS HeJI04YeTaMU BBITIOJTHSIET HEJI0UYeTaMU
BBITIOJTHSET TECTOBBIE 33JJaHUSI | BBIMIOJHSET
TECTOBBIC TECTOBBIC 3aaHUs
3a/laHus
4) Odpopmienue 3amanus 3ananust 3amanus Odopmnenne He
3a/laHui odopmiser odopmiiser BBITIOJIHSIET COOTBETCTBYET
aKKypaTHO B | aKKypaTHO, HO | HEAaKKypaTHO,  CO | TpeOOBaHUSIM
COOTBETCTBUU C | UMEIOTCS 3HAYUTENbHBIMU npernoaaBaTens
TpeOOBaHUSIMU 3aMeYaHus 3aMeUYaHUSIMHU
MpenoaBaTens
5) Bpewms Ha Cobuoienue [IpeBriieHue [IpeBbileHue [IpeBbiieHNE
BBHITIOJTHEHHE 3a/1aHUsl | BpeMs U | BpeMeHU BpEMEHU BpPEMEHHU
MTOJITOTOBKH BBITIOJTHEHUSI Ha | BBITOJTHCHHUS Ha | BBITOTHEHUST Ha 30
3aJIaHus, cpokoB | 10 % 20% u 6onee %
cIavu 3aJJaHuM.
. O6mee kommuecTBO BompocoB mnpuHHMaeTcss 3a 100%. OreHka BBICTaBISETCS 0

3HAYCHHUIO COOTHOMICHUS MTPAaBHUJIBHBIX OTBETOB K O6H.I€My KOJIMYCCTBY BOIIPOCOB B IPOLCHTAX.

Kpurepun oneHok

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




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

Kpurepuu onienuBanus

KosmuecTBo 0am10B YpoBenb chopMHpPOBAHHOCTH Ounenka

85-100 MOBBIIIEHHBIIH «OTJIHYHOY»

70-84 JAOCTATOYHBIH «XOPOII0»

50-69 MOPOTrOBbIH «Y/10BJIETBOPHTEJIHHO»
MeHee S0 KOMIIeTEeHIIUsl He C(h)OpMHpPOBaHA «HEY/J0BJIETBOPUTEJIbHO)

Iloka3atesn oneHNBAHUS YCTHBIX OTBE€TOB

Haumenosanue OIIOP | 25 6amnoB 20 6as;10B 15 6annoB 10 6a10B
1) Bnanenue 3HanusiMu 3HaeT U MOHUMAET | 3HaeT ulB neioM | He
TEPMUHOJIOTHH TEPMUHBI U | IOHUMAeT IIOHUMAeT, HO | PaCKpbIBAET
olpeeNeHus TE€PMUHBI U | JOIYCKaeT coJiep)KaHue
olpeJieNIeHus, OLIMOKH B | TEpMHHA,
HO  JIOIYCKAeT | 3HAaHUH HEYMECTHO
HE3HAUUTENIbHbIE | TEPMUHOJIOTUU | IPUMEHSET
OLINOKHU U ONPEIEIICHUHN, | TEPMUHBI
UCIIPABIISIET
nocie
3aMEUYaHui
5)AprymentupoBaHHocTh | B nucemenHoil u | B nucbmennoit u | IlpuBogut IIpuBoaut
CYXJIeHUil, mmpora yCTHOM peuu | yCTHOH peuu | IpuMepsl, pUMEpHI,
Kpyrosopa MIPUBOJIUT MIPUBOJIUT OIMCHIBACT (baxThl,
npuUMepbl, (GaKThl, | IPUMEPHI, SIBJIICHUS, OIMCHIBAET
ONMCBIBAET (bakTsl, (bakThl, HO | IBJICHUA, HE
SIBJICHUS, OIHCHIBAET 3aTpyqHAETCS B | AENAET
MIPOU3BOJIUT SIBIICHUS, JIOTHYECKOM BBIBO/IbI,
CpPaBHEHMS, IPOU3BOJUT U3JI0KEHUH, CPaBHEHHUS
aHaJlu3,  JeJIaeT | CPaBHEHMUS, aHanuse,
BBIBOJIBI aHaJIU3, JieJacT | CpaBHEHUH,
BBIBO/IbI, HO | BBIBOJAX
3aTpyJHSETCS B
MIOCTPOEHUH
JIOTHYECKOT0
W3JI0KEHUS
MaTtepuaa
6) Ilouck, o6paboTka u PaGoTtaer ¢ | Paboraer ¢ | Hemocratouno | I[lpoBenen
IIPEIOCTABIICHUE JIUTEPATypOH, JUTEPaATypOH, npoBesieH cOop | MOMCK U cOop
uH(pOpMaLUU 1O ITOMCKOBBIMH ITOMCKOBBIMH nu oOpaboTka | uHbOopMaIuy,
U3y4aeMOMY MaTepuanay | CUCTEMaMH, CHUCTEMAaMH, uHOpMaIuy, TeEMa HE
MOATOTOBJIEHHAs] | MOATOTOBJIEHHAs | MPEJOCTaBICHHUE | PaCKpPHITa,
uHpopManus uHpopMaIus UHpOpPMALIUU HE | WIH HE
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
TEMaM  3a/laHus, | TeMaM 3a/aHus, | TpeOOBaHUAM 3aJ1aHUIO0

MOJIHO PACKPHITA,
oroOpaxkeHa, MpH
HEOOXOIUMOCTH
COTMPOBOKIACTCS
HaTJISTHOCTBIO
(cxemamu,

MTOJTHO
packphITa,
MIPEIOCTaBICHUE
uHpopMalUU HE
B IIOJHON Mepe
COOTBETCTBYET




PUCYHKaMH),
JIOTHYHO
COOTBETCTBUHN

TpeOOBAHUSIMHU,

HCTOYHHKH

IpeaoCTaBIACTCA

JaroTCA CChUIIKHM Ha

TpeOOBAHUAM

B
C

8) Bpemst Ha
BBITIOJTHEHUE 3aaHUS

CoOmonenue
BpeMmsi
MOATOTOBKH
3aJIaHus,
clIauu 3aJaHui.

CPOKOB

IIpeBbiieHne
U | BpEMEHU

10 %

BBIIIOJIHCHHUA Ha

IIpeBbrnienue
BPEMEHHU
BBIIIOJIHEHUST HA

20%

IIpeBbruienune
BpEMEHU
BBITIOJTHEHUSI
Ha 30 u Gonee
%

Kpurepun oueHuBanusi

KoaunyecTBo 6a/1510B YpoBeHb chopMUPOBAHHOCTH Onenka

85-100 NOBBIIEHHBII «OTJIMYHOY»

70 -84 JAOCTATOYHBII «XOPOII0»

50-69 MOPOroBbIH «Y/10BJIETBOPHUTEIbHO»
meHnee S0 KOMIeTeHIusi He chopMUpPOBaHA «HEY/I0BJIETBOPUTEIbHO)

IToka3aTeiu OlleHUBAHUSA NPAKTHYECKON PadoThI

HaumenoBanue OIIOP | 25 6asnios 20 6asu10B 15 6annoB 10 6an0B
|.Bnagenne  3HaHuAMHU | 3HAET W NOHHUMAET | 3HAET u| B uenoMm | He  packpsiBaeT
TEPMHUHOJIOTUHU TEPMUHBI U | IOHUMAET ITIOHUMAET, HO | CoJlep:KaHue
onpeeacHus TEPMUHBI U | JOIYyCKaeT TEPMHHA,
onpezeNieHus, HO | OIMOKN B 3HAHUM | HEYMECTHO
JIOITyCKaeT TEPMHHOJIOTUM U | IPUMEHSET
HE3HAYUTEIIbHBIE | ONPENEIICHUN, TEPMUHBI
OLIMOKH WCIIPABIISET
IIOCJIE 3aMEYaHNN
2.Pe3ynpTaTUBHOCTD WNndopmanus Nudopmanus Crynent Nudopmanus
MH(}OPMaLIOHHOTO HalJieHa BEpHO, | HalJeHa HE | CaMOCTOSITENBHO, B | HalJIeHA HE
MIOUCKA HeOoubIIe MOJIHAst C | CPOK, ¢ | monHas c
HEJI0YEThI HETOYHOCTSIMH, HEJI04YEeTaMH HETOYHOCTSIMH,
HCIIPABISAIOTCS KOTOPBIE CTYJEHT | BBIIIOIHAET KOTOPBIE CTYIEHT
CTYJIEHTOM Cpa3y, | UCIIPABIISIET 3a/1aHus, C | HE MOXET
IIOMOTa€eT B MTOUCKE | CAMOCTOSATEIBHO | ITOMOILBIO UCIIPaBUTH oe3
uHpopmanuu IIpEeno1aBaress ITOMOIIIA
OJIHOTPYITHUKAM JIENIAET BBIBOJIbI npenoaaBaresns
3.CxopocTh u Crynent Cryaent Cryaent Crynent c
TEXHUYHOCTH CaMOCTOATENIBHO, B | CAMOCTOSITEIBHO, | CAMOCTOATEIBHO, B | IIOMOIIBIO
BBIIIOJIHEHMS 3aJaHUI CPOK W  BEPHO | B CpOK, C | CpOK, C | mpenojaaBaTes,
BBITIOJIHAET HEOOJIBIIINMU HEJI04E€TaMU HECBOEBPEMEHHO,
3aJlaHMs,  JIeNaeT | HeJodeTaMu BBIITOJIHSIET c HEJI0YEeTaMH
BBIBOJIbI, TIOMOTAET | BBIMOJIHAET 3aJ1aHus, C | BBINOJIHSIET
ONHOTPYIIIHUKAM | 3aJaHMsl, JENaeT | OMOIIBIO 3a/aHus, c
BBIBO/JIbI, [IpenoaaBaress IIOMOILIBIO
IIOMOraeT JIeNIaeT BBIBOIBI IpenoaaBaTess
OJIHOTPYIITHUKAM JIEJIAET BBIBOJbI
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4.0dopmiieHne 3aganuii | 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.ApryMeHTUpOoBaHHOCTh | 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 | J€NaeT  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 | CUCTeMaMH, 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 | Ha3HAYEHUE, YCTPOKHCTBO, BJaJieeT 3HAHUSIMH | Mepe BJIajieeT
o0opynoBaHus AJs METOABl PabOTHl C | HA3HAYCHUE, YCTPOKCTBA, 3HAaHUSIMH
pelIeHHs MPaKTHYECKUX | yueOHO- METOAbl PpaboTHl | HA3HAUCHMUS, YCTpOKCTBa,
3a/a4 (M3MepUTEIbHBIE | JTAOOPATOPHBIM v y4eOHO- | MeTogaMHu 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 | CoOmoaeHue IIpeBbrnienne [IpeBbiieHne IIpeBbrnienune
3a/1aHus BpeMs U | BpeMeHU BpPEMEHHU BpPEMEHHU
MOATOTOBKH BHITIOJTHEHUS Ha | BBIIOJIHCHUS ~ Ha | BRITOJHECHHS Ha 30
3amanus, cpokoB | 10 % 20% u 6osee %
CHa4y 3aJaHUM.
Kpurepun oueHuBanusi

KosanuecrBo 6a/10B YpoBeHnb c(hpopMHPOBAHHOCTH Onenka

150 - 175 MOBBIIICHHBIN «OTJIHYHOY

115- 140 JOCTATOYHBIN «XOPOLIO»

80 - 105 MOPOTroOBbIH «Y/10BJIETBOPHUTEIbHHOY

MmeHee 70 KOMIeTeHIUs1 He copMupoBaHa «HEeYT0BJIETBOPUTEIHHO

PexoMeHaanmuy 1o oeHNBAHHUIO NTOTOBOM aTTeCTAIIUNH

OI10P 25% 20% 15% 10%
Branenue ITOJTHOCTBIO W3J1araeTr W3JIaraeT MaTepual | He
TEPMUHAMHU, W3J1araeT TEOPETUYECKU I HETIOJIHO, JIOIYCKAET | BBICKA3bIBAC
TEOPETUYECKU | TEOPETUYECKUI Matepuai,l-3 HETOYHOCTH B|T CBOM
M MaTepHalioM | MaTepual, OIIMOKH, KOTOpHIE | OMpEe/IeICHUH CYXKJICHUS
CBOOOIHO caM xKe 1 | IOHSATHH, 6o HE
Oonepupyer HCTIPABJISAET yrnoTpeOaeHuH apryMeHTHUp
Hay4YHBIMU TEPMHUHOB yeT uX,
TepMUHAMHU no HEIOCIIEI0BA
JTUCIIUTUTNHE TEJIbHO "
HEYBEPEHHO
W3J1araeT
U3y4YEHHBIN
Marepual
Oco3HaHHOCTH | OOHAPYKUBAET He3nauurensubie HEJI0CTaTOYHO JONyCKAET
CYXKJICHH, ITIOHUMAaHHE pedeBble HEJAO0YETHI | TITyOOKO u | 6onpiioe
JIOTUYHOCTh Marepuaia B apryMEHTHUPOBAHO KOJINYECTBO
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MOCJIEZIOBATEIBHOC | BBICKA3bIBA€T CBOU | PEUEBBIX
TH U3JI0KEHUS CYXKICHUS OmUO0K TIpU
U3JI0KEHUU
Marepuaia
ApPryMEHTHpPO | apryMEHTHPYET 1-3 Henmouera mpu | 3aTpyaHSETCS HE  MOXET
BaHHOCTH CBOM  CYXJIEHUS; | IPUBEACHUN MIPUBECTH MIPUMED; MIPUBECTH
cBOOOIHO npumepa MaTepuan H3Jlaraer | mpumep
MIPUBOJIUT HEMOCIIE0BATEIHHO
MIPUMEPBI Ha
3aJJaHHYIO0 TEMY;
Kpyrozop OTBEYaeT Ha 3 | OoTBeWaeT Ha 2 | OTBEYAET Ha | HE  MOXET
JIOTIOTHUTEIBHBIX | TOTIOJHUTEIBHBIX | JOTOJIHUTEIBHBIN OTBETUTh Ha
BOIIpOCca BOIpoOCa BOIIPOC JIOTIOTHUTE
bHBIC
BOIPOCHI
Oomee KoJ- | 100 80 60 40
BO
Kpurepun oueHuBanusi
KosmuecTBo 0a10B YpoBeHb chopMUPOBAHHOCTH Onenka
85-100 NMOBbINIEHHBII «OTJIMYHO»
70 -84 JAOCTATOYHBIN «XOPOII0»
50 — 69 MOPOTOBbI «Y/10BJIETBOPHTEJIHLHO)»
meHee S0 KOMMeTeHIus1 He chopMupoOBaHA «HEYT0BJIE€TBOPUTEIHHOY
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MunucrepcTBo o0pa3oBanus u Hayku PC (5)
I'BIIOY PC (A1) «JIeHckuit TEXHOTOTHYECKUN TEXHUKYM)»

nyOnukn Caxa (AKYTHH)
S¢NIEHCKHR TEXHONOrHYBCKUH TEXHHKYM»
YyeOHO METOAM4ECKHA COBET
flpoTokon Ne Z/
(30 »_eword L3

KoHTpo/ibHO-0LIeHOYHbIE CpeCTBA I TEKYIIero U pyoe:KHOro KOHTPOJIst
Y4eOHOM QM CUMILINHBI
0/1.12 Xumusn
OcHoBHOI1 IpodeccHOHATBHON 00Pa30BaTEJIbHON NPOrPAMMBbI MOATOTOBKH
KBAJIM(PUIIUPOBAHHBIX Pa00YHX, CAYKAIIMUX MO Mpodeccuu
13.01.10 D1eKTPOMOHTEP 110 PEMOHTY M 00CJYKHBAHUIO 2J1EKTPO000OPYA0BaHMsI (110 0TPACJISIM)

Jlenck 2023 rox
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KontponbHo-omieHOuHbIE cpenacTBa yueOHON auctuiuimabl O.12 XHMHSAA COOTBETCTBYIOT
paboueii mporpamMme AMCHHUILIUHBI, pa3paboTaHHOW Ha ocHOoBe dDenepalbHOTO TOCYIAPCTBEHHOTO
oOpaszoBarensHoro cranaapra (mamee — PI'OC) mo mpodeccun 13.01.10 DjieKTPOMOHTEp MO
PEMOHTY M O00CJYKMBAHHMIO 3JIEKTPOOOOpynoBaHus (1o orpacisim), yrBepxkiaeHHoro Ilpukazom

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

PaccmoTpenst 5 PEKOMEHIOBAHBI MPEIMETHO - LHUKJIOBOM KOMHCCHEN
«O011e00pa30BaTEeIbHBIX AUCHUTIIIHH

ITporokon Ne 10, ot «26» utonst 2023r.

[Mpencenarens TTIK /Epemeesa T.C /

15



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 npeana3sHayeHsbl Ul OIPEIEICHNs YPOBHS OCBOCHHBIX YMEHMM, YCBOCHHBIX 3HAHUN U

OBJIaACHUSA KOMIICTCHUIUAMHA, T.C. CIIOCOOHOCTBIO 06yqa101uer0051 INPpUMCHATH 3HAaHWA, YMCHHA H

JIJMYHBIC Ka4€CTBa B COOTBCTCTBUHU C 3aJja4yaMU HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH.

O6bexkToM npumeneHuss KOC sBisieTcss u3MepeHUE YPOBHS JOCTHKEHHUS 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, MOAJICKAIIUE 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 CIECNYIONIMX YMEHHUH 1 3HAHUH, a TaK)Ke JUHAMUKA OCBOSHHUS OOIIMX KOMITETCHIIUHA:

PesynabTaTnl 00yyeHusi: yMeHHs, SHAHUA U IokasaTenu OLeHKHU dopma
o0ume u npogeccHoHaJbHbIe KOMIETEHIUH pe3yJabTara OLIeHMBAHUS
YMersb:
¥1  PacnosnaBaTh 3amauy u/wiu npobiemy B | CiocoOHOCTb MPUMEHSTh 1 unu 0 6ann
npo¢eccHOHATLHOM U/ COLMAIILHOM | XUMMUYECKHE 3HAHUS U
KOHTEKCTE YHHUBEPCAJIbHBIE KOMIIETCHIINU
Y2 AHanu3upoBaTh 3a/1a4y U/ UIH JUId aHanu3a Npo(ecCuoHaNbHbIX | 1 unu 0 6ann

po0JIeMy U BBIJIEIISTH €€ COCTABHBIC YaCTH

Y3 CocCTaBidTh IJIaH AE€HCTBUA

Y4 Onpenendars 3a1a4u JIJIsl IOMCKA
nHdopManuu

¥5 D¢ dexTuBHO B3aUMOIEHCTBOBATD U
paboTaTh B KOJUIEKTHBE M KOMaH/IE

Yo OnuceIBaTh 3HAYUMOCTE CBOEH
CITEIIMAIBHOCTH

Y7  Cobmogatb HOPMBI SKOJIOTMYECKON
0€30MacHOCTH

¥8  IIpuMeHATH paliOHAIbHBIE IPUEMBI
JBUTATEIbHBIX QYHKIHH B MpodeccrnoHalbHON
JESITEIbHOCTH

Y9  Ilonp3oBaThbes CpeacTBaMU
IpOoQUIAKTUKY TTepEHANPSDKECHHS,
XapaKTepHBIMU JJIS TaHHOH CIIEUAIbHOCTH

3a1a4, 0e301acHOro u
HKOJIOTUYECKU OTBETCTBEHHOTO
BBITIOJTHEHUS padoT,

3¢ (HEeKTHBHOTO B3aMMOCHCTBUS
B KOJUICKTHBE U TIOICPIKAHHS
COOCTBEHHOTO (pU3MYECKOTO U
MCUX0(U3HOTIOTHIECKOTO
07aronoay4unsi B yCIOBUSX
AIEKTPOMOHTAKHOMN
NeSITETbHOCTH.

1 unu 0 bann

1 unu 0 bann

1 unu 0 bann

1 unu 0 bann

1 unu 0 bann

1 unu 0 bann

1 unu 0 bann
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3HaTh:

1. AKTyanpHOTO MPO(heCcCHOHATLHOTO U
COLIMAJILHOTO KOHTEKCTa, B KOTOPOM
MIPUXOJAUTCS PabOTATh U KHUTh

2. OCHOBHBIX HCTOYHUKOB HH(OpMALIUU
Y PEeCypCoB /s pelieHus 3a/1a4 U mpolieM B
npodeccnoHaTbHOM U/UITU COLUATBHOM
KOHTEKCTE

3. CTpyKTypbl I1aHa AJIsl peLIeHus 3aa4

4, Homenkiatypsl nH()OpMaImoOHHBIX
HMCTOYHUKOB, IPUMEHSIEMBIX B
poeCCHOHATILHOMN JIeATEILHOCTH

5. Tlcuxomornyeckmux OCHOB
IEeITEIbHOCTH KOJUIEKTHBA, IICUX0JOTHYECKUX
0CO0EHHOCTEN TUUYHOCTHU

6. CyuiHocty rpaxJ1aHcKo-
MaTPUOTHYECKON MO3UIMH, O0LIEUETOBEYECKUX
1eHHocTel 3Hanue ouorpaduil OTEYECTBEHHBIX
Y4EHBIX XMMUKOB, BHECIIIUX OOJIBIIION BKJIaI B
Pa3BUTHUU HAYKH U MTOOEIBI COBETCKOTO HApPOJIa B
BOB

7. [TpaBuit 3KOIOrHYECKON 0€30MacCHOCTH
IpU BEACHUU MPO(PECCHOHAIBHON A TeTbHOCTH
8. OcHOB 370poBOro o0pasa KU3HU

9. YcnoBwuii mpoeccuoHaTbHON

[lenocTHOE MOHUMAaHUE XUMHKO-
npoeCCHOHATIBHOIO KOHTEKCTa
JESTEIIBHOCTH  AJIEKTPOMOHTEPA,
BKJIIOYAIOLIEE 3HAaHUE
MCTOYHHUKOB UH(POPMALIUU, OCHOB
3JI0pPOBOTO U 0€3011aCHOTO TPYy/a,
JKOJIOTUYECKUX TpeOoBaHUil,
IICUXOCOLMATIbHBIX u
Ipa)x/1aHCKO-IaTPUOTHUECKUX
LIEHHOCTEH, a TaKXe OCO3HaHUE
YCIIOBUM, PUCKOB M MCTOPUKO-
HAy4YyHOI'0 HacCleIus, CBS3aHHOIO
¢ mpodeccueii.

1 unu 0 bann

1 wau 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

ACATCIIbBHOCTHU U 30HBI pHUCKa (1)I/I3I/ILIGCKOFO
3O0POBBA AJIsd CIICHUAJIBHOCTHU

1 unu 0 6ann

Konbl npoBepsieMbIx
KOMIIETEHIIUHI

Ilokazarenu oLiEHKH pe3yiibTata

Onenka (na /
HET)

OK 01. Beibupats
CIOCOOBI peLICHUS
3a1a4
npodeCCHOHAIbHON
JeSITebHOCTH
PUMEHHUTEIBHO K
Pa3INYHBIM
KOHTEKCTaMm;

e AzeKBaTHas CaMOOLIEHKa IIpollecca W pe3yJsibrara
yueOHOI U mpodecCHOHATbHOM J1eTENbHOCTH;
e OCBeIOMJICHHOCTh O pa3IMYHbIX acleKTax CBOeH

Oynymei nmpodeccuu;
e VYuyactue B  mpodeccCHOHATIbHO  —  3HAUYMMBIX
meponpustusix  (HIIK, konkypcax mo  mpoduiio
CIIENUATILHOCTH U JI.);
o [loBbimenHue TOTOBHOCTHU K OCYUIECTBJIEHUIO

po(eCCHOHATBHON JIEATETHHOCTH;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHaJIN3a U
HHTEPIIPETAIIHH
UHpOpPMaLIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeSITEIIbHOCTH;

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

e AjekBaTHas caMOOLIEHKa YpPOBHS U 3(dexTuBHOCTU
OpraHM3alil COOCTBEHHOW JESATENbHOCTH 110 3alluTe
uHpOpMaINH;

e (CooTBeTCcTBHE MMOATOTOBIECHHOIO IJlaHA COOCTBEHHOMU
JIEeSATeNIbHOCTH IO  3aluTe HHGoOpMauuu TpedyeMbIM
KpUTEPHUSIM;

e PannoHanbHOE pacnpesiesieHMe BPEMEHU Ha BCE 3Tallbl
peLIeHMs 3a/1a4H;

e (CoBIajzicHNE pPe3yabTaTOB CaMOAHAIN3a U YKCIIEPTHOIO
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aHanu3za A(QPEKTUBHOCTH OpraHU3aIMUd  COOCTBEHHOMU
JIESITEIILHOCTH 110 3alIUTe WH()OPMAIINN;

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

e OOOCHOBaHHOCTH BBIOOpPAa METOJZIa MOWMCKA, aHAIHM3A H
OlleHKH HMH(MOpMAIK, HEOOXOIMMOM JJIsi MOCTAaHOBKH M
peneHust mpoecCHOHANBHBIX 33j1a4, TPOPECCHOHATHLHOTO
Y JINYHOCTHOTO Pa3BUTHSI,

e ['pamoTHOE UCTIOJIb30BaHNE ONTUMAJIbHBIX,
3¢ (}EeKTUBHBIX METOJOB TIOWCKA, aHAJM3a W OLEHKH
uHpopmanuu;

e HaxoxaeHnue HeoOX0AUMOM UHPOPMALIUHU 32 KOPOTKHIA
IPOMEKYTOK BPEMEHH,

OK 06. IIposaBnsaTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MO3ULIMIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHUC
Ha OCHOBE
TPAAUIIMOHHBIX
POCCHICKUX TYyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHHU3ALUU
MEKHAIIHOHAJIBHEIX U
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
MTOBEICHMUS,

e O060CHOBaHHOCTH BbIOOpa CTPYKTYpBI riaHa
po(heCcCHOHATLHOTO W JJMYHOCTHOTO PA3BUTHS;

e (CooTBeTCTBHE MOATOTOBICHHOIO ILUIAHA OKUIAEMbIM
pe3ynbTaTam;

e PanuoHanpHOE pacHpe]esieHne BpEMEHH Ha BCE ATallbl
caMmo00pa30BaHMsl, MOBBIIICHUS KBATHU(DUKAIIIY;

e VYuyactue B  mpodeccHOHAIbHO  —  3HAUYMMBIX
meponpustusix  (HIIK, xonkypcax mo  mpoduiio
CIIELUATILHOCTH U JIP.);

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarollIeu Cpeibl,
pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
U3MCHCHHHU KJIMMAaTa,
TPUHIAITHL
OepexIIUBOTO
IIPOM3BOJICTBA,

3P PEeKTUBHO
JIECTBOBATH B
Ype3BbIUANTHBIX
CUTYaIIHSX;

e OOOCHOBaHHOCTh BBIOOpA TEXHOJOTHH [UIsl pElIeHUs
npodeccoHaIbHOM 3a/1a4M B pa3HbIX cpenax, [10;

e CootBercTBUE TpeOOBaHUSAM UCTIOJTb30BaHUS
TEXHOJIOTHIi;

e DddexTuBHOE M TPaMOTHOE  HCIOJb30BaHUE
TEXHOJIOTUH MPH pelieHUH NpoecCHOHATIBHBIX 3aj1ay;

e OnruMaibHOE pachpeiefieHHe BPEMEHH Ha BCE JTaIlbl
pemeHus MpoeCCHOHATBHBIX 33124

3a HpaBI/IJ'II)HI:Jﬁ OTBET HAa BOIIPOCHI UJIM BEPHOC PCUHICHUEC 3aa4YU BbICTABIIACTCA

IIOJIOKHUTEIIbHAA OIICHKA — 1-0 63.J'IJ'IOB, B 3aBUCUMOCTHU OT YPOBHS BBIIIOJIHCHUS.

3a He HpaBHHBHBIfI OTBCT HAa BOIIPOCHI UJIM HEBEPHOC PCIICHHUC 3a/1aUX BBICTABIIACTCA

oTpuIatenbHas orenka — () 6amioB.

ypOBeHB OLICHKHU KOMHGTCHHI/Iﬁ IMPOU3BOAUTCA CYMMHUPOBAHHUEM KOJIMYECTBA OTBECTOB «JIa» B

MPOLUCHTHOM COOTHOIIICHUHU OT OGH.IGFO KOJIMYECTBA OTBCTOB.
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IIxana oyenxu o6pazosamenbHbIX 00CMUNCEHUL

OrueHka ypoBHS IOJATOTOBKHU
IIpouent
pe3ynbTaTUBHOCTU OLICHKA OLICHKa YpOBHA
(cymma GaLIoB) KOMITETCHIIHI OCBOCHHUS TUCIUILINH;
oOyyJaronuxcs

90 + 100 BBICOKHI OTJIMYHO

70 + &9 MOBBILICHHBIN XOpOouIo

50+ 69 MOPOTOBBIN YIOBJIETBOPUTEIBHO
Mmenee 50 JIONTOPOTOBBIN HEYIOBJIETBOPUTEIILHO
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2.2.

@®opMbl KOHTPOJISI 10 Y4eOHOH TUCIUIINHE

|

|

DneMeHT yueOHOM
JUCITUTIAHBI

Tekyiuii KOHTPOJIb

Py06exHbBIN KOHTPOJIH

HpOMC)KYTO‘IHaH arTrecranus

@OpMBI KOHTPOJIA

IIposepsiembie
OK,V,3

Dopmsbl
KOHTPOJIS

IIposepsiemble
OK,V,3

@OpMBI KOHTPOJIA

IIposepsiembie
OK,V,3

Pa3nes 1. OcHOBBI CTPOCHHS BellecTBa

Tema 1.1. CTpoenne
aTOMOB XUMHYECKHX
3J1eMEeHTOB M IPUPOJA
XHMHUYECKO CBSI3H

IIpakTHyeckoe 3aHATHE
Nel. Pemenue
MPaKTUYECKUX 3aJJaHui Ha
COCTaBJICHUE 3JIEKTPOHHO-
rpaduyeckux Gopmyn
3J1eMEHTOB 1—4 nepuooB.
Pemenue 3ananuii Ha
HCIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKHU
Y Ha3BaHUU COEOUHECHUI
110 HOMEHKJIaType
MEX1YHapOJAHOIO COI03a
TEOPETUYECKOU U
MIPUKIIATHON XUMHUH U
TPUBHAIIbHBIX HA3BAHUI
JUISL COCTABJICHUS
XUMHUYECKUX (OpMyIT
JIByXaTOMHBIX
COeTMHEHMH (OKCUIOB,
Cynb(puI0B, THAPUIOB U
T.I.) ¥ JPYTUX
HEOpPraHUYECKUX
COEIMHEHUI OTAEIBHBIX
KJIACCOB

OK 01,
OK 02

[IpakTrueckoe
3aHSTHE

OK 01,
OK 02

Tema 1.2.
Iepuoauyeckuii 3aKoH
u Tabmua 1.

IIpakTH4Yeckoe 3aHATHE
Ne2. Pemenue
IIPAKTHUKO-

OK 01,
OK 02

[IpakTrueckoe
3aHsATUC

OK 01,
OK 02

HuddepenurpoBaHHbIi

3a4CT

OK 01,
OK 02

OK 01,
OK 02
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MenneneeBa

OPHUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHHUI
Ha XapaKTEpHU3aLHUIO
XUMHUYECKUX HJIEMEHTOB
«Merannuyeckue /
HEMETAJUTMYECKUE
CBOICTBA,
3IEKTPOOTPULIATEIHLHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
U TIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
.. MenneneeBa»

Paznea 2. XumMnyeckue peakumu
Tema 2.1. Tunsl IIpakTuyeckoe 3auaTue | OK 01, OK 02, | IIpakTuueckoe OK 01, OK
xumnyecknx peakuuid | Ne3. Cocrasnenue OK 04, OK 07 | 3amsaTue 02, OK 04,
YpaBHEHUN peaKIuii OK 07
COETMHEHUS, Pa3NIOKEHUS,
3aMelleHus, oOMeHa.
YpaBHEHUS peakLnit
TOpPEHUS, HOHHOTO
oOMeHa, OKHCIIEHHS-
BOCCTaHOBJICHUS.
Tema 2.2. IIpakTnyeckoe 3ansTHE OK 01, [IpakTnueckoe OK 01,
DIEeKTPOIUTHYECKAS Neq4.,  «Peaknun OK 02 3aHSTHE OK 02
JAUCCOUANUA U THIPOITU3a».

HOHHBINA 00MEH

HccnenoBanue cpenbl
pacTBOPOB COJIEH,
00pa30BaHHBIX CHIIHHBIMU

U CIIa0BIMHU IMMpOoTaJIMHaMH,

HuddepenunpoBanHbIit
3a4eT

OK 01, OK
02, OK 04,
OK 07

OK 01,
OK 02
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U UX pEaKIui ¢
pacTBOpaMu MIEJIOYN U
KapOoHaTa HaTpusl.
CocraBiieHne peakuuii
TUIPOJIU3a comeit
IIpakTHyeckoe 3aHsiTHE
NeS.  Crpoenue
BEIIECTBA M XUMHYECKHE
peakuuu

Pa3nes 3. CTpoeHue U CBOiiCTBA HEOPraHNYECKHX BelleCTB

Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATYpa u
CTpoeHHne
HEOPraHu4ecKHX
BelllecTB

IIpakTH4yeckoe 3aHATHE
Ne6. Pemenue 3aay Ha
pacueTr MaccoBOH J0JH
(Macchl) XUMHUYECKOTO
3JIeMeHTa (COSTMHEHNS) B
MOJIeKYJIe (CMecH)
IIpakTH4yeckoe 3aHATHE
Ne7. Pemenue
MPAKTUYECKHUX 3aaHUI
0 KJaccuuKaIu,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPTaHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB
(Ha3BIBATh U COCTABIATH
(hOpMYITBI XUMUIECKUX
BEIIECTB, ONPEIENSITh
MIPUHAICKHOCTD K
KJIacCy)

OK 01, OK 02,
OK 04

IIpakTueckoe
3aHATHE

OK 01, OK
02, OK 04

Tema 3.2. ®Puzuko-
XHMHYEeCKHe CBOMCTBA
HEOPraHM4YeCKUuXx

IIpakTuyeckoe 3aHsATHE
Ne8. Cocrasienne
YPaBHEHUN XUMHYECKUX
peakiuii ¢ yyactueM

OK 01, OK 02,
OK 07, OK 08

[IpakTueckoe
3aHATHE

OK 01, OK
02, OK 07,
OK 08

HuddepeHnrpoBaHHbIN
3ayer

OK 01, OK
02, OK 04

OK 01, OK
02, OK 07,
OK 08
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MPOCTHIX U CIIOKHBIX
HEOPraHUYeCKUX
BEILIECTB: OKCUJIOB
METaJUIOB, HEMETAJIJIOB U
aM(pOTEpPHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHI U
aM(OTEepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLINX UX
CBOICTBA
IIpakTH4yeckoe 3aHsATHE
Ne9. Pemenue
MIPaKTUKO-
OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHuM
Ha CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKHUX BEILECTB
IIpakTHYeckoe 3aHATHE
Nel0. HccnenoBanue
(bU3UYEeCKUX U
XUMHUYECKUX CBOMCTB
METaJUIOB U HEMETAJIJIOB.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a7a4 Mo CBOMCTBAM
XUMHUYECKUM CBOMCTBaM
METaJUIOB U HEMETAJIJIOB,
10 PacIO3HaBaHUIO U
MOJYYECHUIO COCTUHEHU N
METaJUIOB U HEMETAJIJIOB

Tema 3.3.

IIpakTHYecKoe 3aHATHE

OK 01, OK 02,

[IpakTueckoe

OK 01, OK

OK 01, OK
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IIpousBoacTso

HEOPraHU4eCKHX
BelecTB. 3HAUYEeHHE U
NpUMeHeHHe B ObITY H
Ha MPOMU3BOACTBE

Nell. Pemenue
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3aIaHU O POIIU
HEOPraHUYECKON XUMUU B
Pa3BUTHUU MEIUIIUHEI,
CO3/IaHUU HOBBIX
MaTepuasos (B
CTPOUTENLCTBE U JIp.
OTpacisix
MIPOMBIIIIJIEHHOCTH),
HOBBIX HCTOYHUKOB
SHEPTUHU
(asibTepHATHBHBIC
WMCTOYHUKU SHEPTUH) B
pereHnn mpoodemMm
9KOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBON O€30MacHOCTH
IIpakTHYeckoe 3aHATHE
Nel2. CsoticTBa
HEOPraHUYECKHNX BEIIECTB

OK 07, OK 08

3aHATUC

02, OK 07,
OK 08

02, OK 07,
OK 08

Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHUX Belll

¢CTB

Tema 4.1.

Kuaaccupuxanus,

cTpoeHHe 1
HOMEHKJIATYpa
OpPraHu4ecKux
BeLIECTB

IIpakTunyeckoe 3ansiTHe
Nel3. Homenknarypa
OpTaHUYECKUX
COEMHEHUI OTAENBHBIX
KJIaCCOB (HACBHIIICHHEIE,
HEHACBIICHHBIE U
apoOMaTU4eCKHe
YTJI€BOAOPO/bI, CIUPTHI,
(heHOIIBI, aTbICTU/IBI,
KETOHBI, KApOOHOBBIE

OK 01,
OK 02

[IpakTueckoe
3aHATHE

OK 01,
OK 02

JuddepeHunpoBaHHbII
3ayer

OK 01,
OK 02
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KHUCJIOTHI | JIp.)
CocraBiieHHE IOJHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX (pOPMYII
OpPraHUYECKUX BEILECTB
OTJICTBHBIX KJIACCOB,
UCIIOJIb3YS UX Ha3BaHUS
10 CUCTEMATUYECKOMN
HOMEHKJIaType. PacueTsl
npocTenmiei GopmMyIsl
OpPraHUYECKO MOJIEKYJIbI,
HCXOJISl U3 DJIEMEHTHOTO
cocrana (B %)

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeInHEeHu

IIpakTHYeckoe 3aHATHE
Nel4. Pemrenue nenodex
IIpEBpAILCHNI HA
T€HETUYECKYIO CBA3b
MEXy Kiiaccamu
OpraHUYECKUX
COCTUHCHHH C
COCTaBJICHHEM Ha3BaHUI
OpraHUYECKUX
COE€TMHEHUH I10
TPUBHAIIBHON WIIH
MEKTYHApOIHON
CHCTEMaTHUYCCKOI
HOMeHKJatype. Pemenue
pacyeTHBIX 3a/1a4 110
YpaBHEHUSIM PEaKILHii C
Y9aCTHEM OPTaHUYECKUX
BCIIECTB

IIpakTHYeckoe 3aHATHE
NelS. «Ilonyuenue

OK 01, OK 02,
OK 04

[IpakTueckoe
3aHSTHE

OK 01, OK
02, OK 04

OK 01, OK
02, OK 04
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STHJIEHA U U3y4YEHHE €r0
ceorictB». [lomyuenue
ATHJIEHA U3 ATaHOJA B
nabopaTtopuu U U3y4eHUE
ero (pU3NYECKux u
XUMHYECKHX CBOMCTB.
CocraBieHue peakuuii
MIPUCOCTUHEHUS 1
OKHCJICHUS Ha IIpUMepe
sTuieHa. Pemenue
pacueTHBIX 3aja4 C
WCIIO0JIH30BaHUEM
IJIOTHOCTH Ta30B MO
BOZIOPOJY U BO3JYXY

Tema 4.3. IIpakTHYecKoe 3aHATHE OK 01, [IpakTrueckoe OK 01, OK 01,
Oprannyeckue Nel6. Pemenue OK 02 3aHsTHE OK 02 OK 02
BelllecTBa B IIPAKTUKO-
JKU3HeIeSI TeJIbHOCTH OpPHEHTHUPOBAHHBIX
YyeJI0BeKa. 3aJJaHUH TIO COCTaBJICHUIO
IIpousBoacTBO U XUMHAYECKUX PEaKITHid,
NpUMeHeHHe OTPAXKAIOIINX
OpraHMYecKuX XUMHAYECKYIO aKTHBHOCTb
BelleCTB B OpraHUYEecKuX
NMPOMBIILLIEHHOCTH COEIMHEHU B Pa3IMIHBIX
cpenax (IpUPOJHBIX,
OHOJIOTHYECKUX,
TEXHOTEHHBIX )
IIpakTuyeckoe 3ansiTHe
Nel7. Crpykrypa u
CBOMCTBA OPraHNYECKHUX
BEIIECTB
Pasznen S. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMA XMMHUYECKHUX pPeaKIuil
Tema 5.1. | lpakTHueckoe 3anaTHE | OK 01, | Tpakruueckoe | OK 01, | Muddepenrmpopauubiii | OK 01,
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Kunernueckue Nel8. «Omnpenenenue OK 02 3aHATHE OK 02 3a4eT OK 02
3aKOHOMEPHOCTH 3aBUCHUMOCTH CKOPOCTHU
NPOTEeKAHUS peaxiuu ot
XMMHYECKHMX PeaKUuil | KOHLECHTpauuu
pearupyromnmx BeecTB.
HccnenoBanue
3aBUCUMOCTHU CKOPOCTH
peakuuu ot
KOHIIGHTPALUH.
OrnpezenieHre KOHCTaHTbI
CKOPOCTH peaKI1u
rpadUyeCcKUM METOJJOM
Tema 5.2. IIpakTHYecKkoe 3aHATHE OK 01, [IpakTrueckoe OK 01, OK 01,
TepmoauHamuyeckue Ne19. [punnun Jle OK 02 3aHsTHE OK 02 OK 02
3aKOHOMEPHOCTH [lTarense. Bausaue
NPOTEeKAHUS pa3nu4HbIX (PAaKTOPOB HA
XHMHYECKHX peaKkluid. | U3MEHEHUE PaBHOBECUS
PaBHOBecHe XUMHYECKUX PEAKIIUH.
XMMHYEeCKMX peakuuii | 3aKOH JEHCTBYIOIIUX
Macc ¥ KOHCTaHTa
XUMHYECKOTO
paBHOBecus. PacueTsl
PaBHOBECHBIX
KOHIICHTPAaLUH
pearupyoumux BEeIecTB U
MIPOYKTOB PEAKIIMIA.
Pacyets! TennoBoro
s dexra peakun
Pa3nes 6. /lucnepcHblie CHCTEMBbI
Tema 6.1. Ilucnepcubie | IlpakTuyeckoe 3ansitue OK 01, [IpakTueckoe OK 01, HuddepeHunpoBaHHbIiI OK 01,
cucrembl u paktopsl | Ne20. Pemenue 3anad Ha OK 02, 3aHsTHE OK 02, 3aueT OK 02,
UX YCTOHYUBOCTH MIPUTOTOBJIEHUE OK 04 OK 04 OK 04

pacTtBopoB. Pemenue
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MPaKTUKO-
OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJlaHU HA
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIC B OBITOBOM
Y MPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YEJI0BEKa, C
MMO3HIINI SKOJIOTrNYEeCKOM
0e30macHOCTH
IOCJIEICTBUI B
rPaMOTHBIX PEIICHUI
po0JIeM, CBS3aHHBIX C
XHUMHEH.
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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. 3agaun TecTpoBaHU: A(P(PEKTUBHO HCHONB30BaTh BO BpPEMs ypPOKA; BKIIOYHTH B
aKTUBHYIO y4eOHyI0 AesTenpbHOCTh oOywaromuxcs (100%); moBBICUTH MHTEpeC OOy4arommuxcs K
U3y4aeMoOMYy MPEeaMETY U PO(PECCUH B IIETIOM.

. Onenka ypoBHS YCBOGHHMS HM3Y4YEHHOTO MaTepuaia CKIJIAJbIBACTCS M3 COBOKYITHOCTH

OLICHOK BBINNOJTHEHHBIX ITPAKTUYCCKUX pa60T.

5.2. KOHTpOJ’[bHO-I/I3MepHTeJ'II)HbIe MaTepHaJIbl

Texkywiuit Konmposno

IIpakTuyeckas padora Nel.

Jducnmumimna: OJ1.12 Xumus

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

Tema: 1.1. CTpoeHre aTOMOB XMMHUYECKHX 3JIEMEHTOB U MIPUPOIa XUMUYECKOHN CBS3H

HaumenoBanue padoThl: PerieHne NpakTMYECKMX 3aJaHUM Ha COCTaBJICHUE 3JIEKTPOHHO-
rpapuueckux  Gopmyn snemeHToB 1-4  mepuomoB. CocTaBleHHME XMMUYECKHX  (opMmyn
HeopraHuyeckux coearHeHui no Homenkinarype MKOITAK u TpuBnanbHbIM Ha3BaHUSAM

ean padoTbi:

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

2. OcBouTh TpaBWJIa COCTABJICHUS XUMHUYECKMX (QOpMya OHHApHBIX COEIMHEHUMN
(oxcuaoB, Cynb(hUIOB, THAPUIIOB U JIP.) TIO HA3BaHMIM, B TOM uucie no cuctemarudeckoit (MIOITAK)
Y TPUBHAJIbHOW HOMEHKIIATYPE.

Teopernyeckas yacrb

1. DJIeKTpOHHAs CTPYKTYpa aTomMa

. ATOM cocTOMT M3 fAApa (IPOTOHBI U HEUTPOHBI) M DJIEKTPOHOB, PACIIONIOKEHHBIX HA
HHEPreTUUECKUX YPOBHAX (3JEKTPOHHBIX 000JI0UKAX).

. ONEKTPOHBI pacHpefeNsaoTCs 10 YPOBHSAM M TOAYPOBHAM B COOTBETCTBUU C
MPUHUUIIOM MUHUMYyMa 3Hepruu, npuHiunom [laynu u npasmiom XyHaa.

° [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.

. Kaxxnast opourtans nzo0pakaercs KIETKOH (O), 3IEKTPOHBI — cTpenkamu (T]).

3. Homenkiatypa Heopranudeckux coequnenunii (MIOITAK)

o Oxcuabl: Ha3BaHUE JIEMEHTA + OKCHUI»; IIPH MIEPEMEHHOW BaJICHTHOCTH YKa3bIBACTCS

CTEMEeHb OKUCIICHHSI pUMCKOI IM]poii B CKOOKaX.

. [Tpumep: FeO — okcun xene3a(ll), Fe20s; — oxcup sxeneza(I1l).
. Cyab(duabl: aHATOTHYHO OKCHJIAM, HO C CYJIb(UI-UHOHOM 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-TPaduueckre (popMy.abl CJIeTyHOUINX
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 XUMHYECKYIO (hopMy1y cOeTMHEHHSA:

Ha3Banue coequHeHust ®opmyaa

Okcua aTrOMUHUS

Cynbdun xenesa(ll)

Tuapun xanpuus

Oxkcua cepri( V)

Xnopun HaTpus (IOBapeHHAs COJIb)

Bona

\ICDU'I#QJI\)I—‘Z
ie

AMMHIak
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8 CepoBoaopoJ
9 Oxcun meau(l)
10 Cynbbua HKa
IToackaska:
. Oxcuapl: O*” — BajeHTHOCTb Kucnopoza = I

J Cynsouasr: S*
J I'uapuas metawioB: H™ (Bogopo nposiBiIsieT CTeleHb OKUCICHUS —1)
. [I'unpuns! nemeramion: H (nanpumep, HCI, NHs)

3ananue 3. Ilo d¢opmyne paiite Ha3zBanue coeauHenuss (mo HIOIMMAK w/unm

TPUBHAJIBLHOE):

Ne Dopmyaa Haszpanus (Uonak) TpuBuaJbHOE HA3BAHHUE
1 CO YrapHsrii a3

2 CO2 Yrnekucnsli ra3

3 Na-O -

4 H-S CepoBoaopo

5 FeCls -

KonTpoJibHbIE BOIPOCHI

1 Urto Takoe sHEepreTU4eCcKuii ypoBeHb U MOJYypPOBEHb?

2 Kakue npaBuia onpeaenstoT NopsiioK 3ar0IHEHNs JIEKTPOHAMH aTOMHBIX OpOuTanen?
3. [Touemy y XxpoMa 1 Meau HaOIIOAAETCS «IPOBAI» ANEKTPOHA?

4 Kak onpenenuts cTeneHb OKUCIECHUS 3JIEMEHTa B ONHAPHOM COE€AMHEHUU?

) B uém pazHuna Mexay cucTeMaTu4eckoi U TPUBUAIBLHOW HOMEHKIATYpO?
TpebGoBanus Kk oTuéTy

OTYET NOJKEH COAepPIKaATh:

. HasBanue u uenb padboTsl

o KpaTkyto TeopeTnyeckyo cipaBKy

o Pemenus Bcex 3aanuil ¢ MOSICHEHUSAMU

. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

. BriBoJ (4TO YCBOEGHO, KaKKe HAaBBIKM TPUOOPETEHBI)

BeiBoa (mpumep)

B X04€ IMPAKTHUYCCKOr'o 3aHATHA A HAYUYUIICA COCTaBJIATH OJJICKTPOHHBIE MW JJICKTPOHHO-
rpaduueckre (HopMysbl aTOMOB AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB, YUUTHIBas OCOOEHHOCTHU
3anonHenust d-mogypoBHeil. Takke OCBOWJI mpaBWiia COCTaBJICHUS (OPMYNT HEOPraHUYEeCKHUX
COGI[I/IHCHI/Iﬁ II0 UX HAa3BaHUsIM H HElOGOpOT, 4YTO BaXHO AJId IIOHUMAaHUA CBOMCTB MaTcpurajios,
UCMONB3YEMBIX B  3JIEKTPOOOOPYJOBaHUHU (HAIpUMEp, OKCHAOB H30JIATOPOB, CyIb(UAOB B

MOJTYITPOBOTHHAKAX H JIP.).
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IIpakTnueckoe 3ansaTue Ne2

Jucunmmmna: O/1.12 Xumust

IIpodeccusi: 13.01.10 DaekTpoMOHTEP TTO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYIOBAHUS

(o oTpacisam)

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

Menpnencena

HaumenoBanue padotbl: PerieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN Ha

XapaKTEpu3alnuro

XHUMHUYCCKUX

3JICMCHTOB:

MeTaUInYeCKre/HeMETAITINYECKHE

CBOICTBA,

SJICKTPOOTPULATCIIBHOCTb, CPOACTBO K JJICKTPOHY B 3aBUCUMOCTH OT UX J3JICKTPOHHOI'O CTPOCHUA U

nonoxkenus B [lepuoanueckon cucreme

eanb padoThI:

1. 3aerHI/ITB S3HAaHUA O MEPHUOAUYCCKOM 3aKOHE U CTPYKTYpPC HepHOI[quCKOﬁ CHUCTCMBbI

J.N. Menneneena.

2. Hayuuntscs

IMPOrHO3NpPOBATH n

OOBIACHATH

N3MCHCHHC

MCTAINIMYCCKUX u

HEMCTAINYCCKHUX CBOI>'ICTB, QJICKTPOOTPULATCIIbBHOCTU W CPOACTBA K 3JJICKTPOHY Yy 3JICMCHTOB B

3aBUCHUMOCTH OT HX IIOJIOXKCHHA B HepHOHH‘IeCKOﬁ CHUCTCMC.

3. [TpumeHsTH

IMOJIYYCHHBIC

3HaHUA JJIsL

IIOHUMaHUsA

MOBCACHUA  MAaTCpUAJIOB

(MpOBOJIHUKOB, U30JIATOPOB, MOITYIPOBOJIHUKOB) B AJIEKTPOOOOPYI0BAaHUH.

Teopernyeckas yacTbp

1. llepuoaunyecknii 3akon .. MenpneseeBa

Ceoticmeéa Xumuueckux AIEMERMOB, d maKoHce d)Oprl U ceolcmea ux coeOUHeHUl Haxo0samcs

8 NepuooUUeCcKoll 3a8UCUMOCIU OM BENUYUHDL 3apsA0a A0pa amoma (AmomMHO20 HoMePaQ).

2. U3MeHeHne CBOMCTB 3J1EMEHTOB B IEPHOIMYECKOI cucTeMe

CBoiicTBO B nepunoge (CieBa-Hanpaso) B rpynmne (CBepxy-BHH3)

Merannndeckye CBOMCTBA VMeHbImaroTcs VBenuunBaroTcs

Hewmerannndeckue cBOMCTBa VBennunBaroTcs VYMeHbImaercs

DneKTpooTpHUIaTeNbHOCTE (30) YBenmnuuBaeTcs YMeHbImaeTcs

CpoACTBO K IEKTPOHY B LIEJIOM YBETTUIMBACTCS | Y MEHBITIACTCS
(MakCMMyM Yy TaJIOTEHOB)

Pangunyc atoma VMmenbmaercs VBenuuuBaroTcs

3Jlel<mp00mput4ameﬂbuocmb — CHOCOOHOCMb amoma 68 COeOUHEeHUU npumsicueams K cebe

JJIEKMPOHbL.

Cpoocmeo K INeKmpony — dHepaus, GblOeNAWAACA NPU NPUCOEOUHEHUU INEeKMPOHA K

HeUmpanbHOMY AmMoMY.

3. CBs3b € 2JIEKTPOHHBIM CTPOEHUEM

. Y MeTa/I0B — Majio 3JEKTPOHOB Ha BHemHeM ypoBHe (1-3), jerko oTmarT ux —

Huskag J0.
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. Y HeMeTaJ1I0B — MHOTO 3JIEKTPOHOB Ha BHELIHEM ypOBHE (4—7), CTpEMATCS IPUHATH
3JIEKTPOHBI — BbICOKast 0.

. HNHepTHBbIE ra3bl — 3aBEpIIEHHBIN BHEIIHUI YPOBEHb — OYE€Hb HM3KOE CPOACTBO K
37eKTpoHy, DO He onpeaenseTcs.

I[IpakTHYeckasi 4acTh

3aganue 1. CpaBHHTEe CBOMCTBA 3JIEMEHTOB M O0BSICHUTE € TOUYKH 3PEHHs MX MOJI0KeHHUS
B IIC M 3/1eKTPOHHOIO CTPOEHMsI

° Harpuii (Na) u Maruauii (Mg) — kakoii anement 6onee meraummueckuii? [louemy?

. Docdop (P) u Xaop (Cl) — y Kakoro 3J1eMeHTa BbIIIE HEMETAUIMYECKUE CBOMCTBA U

BHGKTpOOTpI/IHaTCJ'ILHOCTB?

. Kucaopoa (O) u Cepa (S) — y Kakoro 3jeMeHTa 0OJIbIIEe CPOJCTBO K IICKTPOHY?
. Anromunuii (Al) u bop (B) — cpaBHUTE METAJTIMYECKUE CBOMCTBA.
. Kanuii (K) u He3mii (Cs) — y Kakoro sieMeHTa aToOMHbIN paaunyc Oonbiie? Kak 3to

BIIMSET Ha METAJUIMUYECKUE CBOICTBA?

Oopaszey omeema (nynkm 1):

Hampuii 6onee memannuueckuil, yem mMasHul, max KaKk HAxXo0OUmcs jiegee 8 mMom dce nepuooe
(3-m). V Na — 1 snexkmpon na enewnem ypoene (3s'), y Mg — 2 (3s?). Hampuio necue omoamos 00un
9NEeKMPOH, NOIMOMY €20 80CCMAHOBUMENbHbIE (MEMALIUYECKUE) CBOUICIBA BbIPANCEHL CUNbHEE.

3aganue 2. Pacnosio:kure 3j1eMEeHThI B IOPSIKe BO3PACTAHMSA:

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 I,Br, F

Moxcka3ska:

. F — camplii anexTpoorpunatenbhblil aaement (30 = 4,0 no mkane [Tonuura).

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

3ananue 3. 3anoJHUTE TAOIMIY

Dj1eMeHT IMonoxenue B | DiekTponHass | Metaui/Hemerana | 20 CpoactBo K
I C(nepuon, dopmyna (OpueHTHPOBOYHO) | JIEKTPOHY (
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rpymnmna, BHEIIHEr o BBICOKO€/
MOArPyNnina) YPOBHS HU3KO0€)

Ca

Cl

Si

Cs

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

1. [Touemy ™eab (Cu) u amomMunuii (Al) MmWHPOKO HCHONB3YIOTCS B KayecTBE
npoBoiHUKOB? Kak ux nonoxenue B [1C 00bsACHAET BHICOKYIO JIEKTPONPOBOAHOCTD?

2. [Touemy okcun amomunus (Al:Os) npuMeHsieTcsl Kak U30JLUOHHBIN MaTtepuan? Kak
CBsI3aHBl HEMETAJUIMYECKHE CBOMCTBA KHUCIOPOJa M METaNIMYeCKUe — allOMUHHUS C 00pa3oBaHUEM
IIPOYHOI'O COETUHEHUS?

3. Kakue oameMeHThl  (MeTayulbl WM  HEMETaJUIbl) 4Yallle  MCIONb3YIOTCS B
MOJyNPOBOIHUKOBOI TexHuke? [IpuBenure npumeps! 1 00bsicaute ¢ mozunuu [1C.

KoHnTpoJibHbIE BOIPOCHI

1. Cdhopmynupyiite cOBpeMEHHYIO (HOPMYITUPOBKY ITEPHOAMYECKOTO 3aKOHA.

2. [Touemy B mpenenax OJHOro INepHoJa METAJIMYECKHE CBOMICTBA OCJIa0EBaIOT ClieBa
Harnpaso?

3. Kak u3mensiercst aneKTpooTpHUIaTeIbHOCTD B I1aBHbIX noArpynmnax? [louemy?

4, [Touemy y OGaropoHBIX Ta30B MOUYTH HYJIEBOE CPOJICTBO K IJIEKTPOHY?

S, Kak 3HaHuWe NEpHOIUYECKOTO 3aKOHAa TIOMOTAeT »JJIEKTPOMOHTEPY TMpU BHIOOpE

MaTepHaJIoB Ul PEMOHTA U 00CIyKMBaHUs 000PYAOBaHUS?
TpeOoBanus Kk oT4éTy

OTuéT I0JDKEH BKIKOYATh:

° Hazpanue u 1ienp paboTsl

° Kpatkyto TeopeTndeckyto cripaBKy (OCHOBHbIE 3aKOHOMEPHOCTH )

° Pemenus Bcex 3amannii ¢ 000CHOBAHUAMHA

° OTBeTHI HAa KOHTPOJBHBIE M MPAKTUKO-OPUEHTHPOBAHHBIE BOIIPOCHI
° BriBon

BriBoa (mpumep)

B xone mpakTH4YecKoro 3aHATHS 5 yOeAMJICsS, YTO IOJIOKEHHE XHMHYECKOro 3JIEMEHTa B
NEepUOJIMYECKO CHUCTeMe IO03BOJIET IpeJcKa3aTh ero (U3M4YecKue M XMMUYECKHe CBOMCTBA. DTO
0COOEHHO BaKHO JIs MpOo(deccuu 3JeKTPOMOHTEpa: MOHUMaHHe MPUPOAbl MeTauioB (Hanpumep, Cu,
Al) 0OBsICHAET WX BBICOKYIO IMPOBOAMMOCTh, a 3HAaHUE CBOWCTB OKCHUJIOB IOMOTAaeT BHIOMPATH
Ha/I&KHbIE M3OJIMOHHBIE MaTepuanbl. TakuM 00pa3oM, MEpUOAWYECKHH 3aKOH MMEET HE TOJBKO

TCOPCTUUICCKOC, HO U NPAKTUYCCKOC 3HAYCHHUC B HpO(l)eCCHOHaHLHOfI ACATCIIBHOCTH.
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IIpakTuyeckoe 3ansitue Ne3

JAucummmmna: O/1.12 Xumust

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

Tema: 2.1. Tunbl XUMHUYECKUX PEAKIUN

HaumenoBanue pa6orbi: CocTaBleHUE YPaBHCHHHA pPEAKIUN COCAUHCHHS, PA3JIOKCHHUS,
3aMeleHus, OOMeHa. Y paBHEHHSI PEaKIUii TOPEHUsI, HIOHHOTO OOMEHa, OKUCIICHUSI-BOCCTAHOBIICHUS

esab padoThi:

1. HayuuThcs knaccu@uuupoBaTh XUMUYECKHE PEAKLIUU MO Pa3IMYHbIM IPU3HAKAM.

2. OTtpaboTaTh HABBIKK COCTABJICHUS W YPABHUBAHMS YPABHEHUH PEaKIUi pa3HbIX THUIIOB:
COCIIMHEHUS, PA3JIOXKCHUS, 3aMelIcHHs, OOMEHa, TOpEHHUS, HOHHOIO0 OOMEHa, OKHCIIHUTEIHHO-
BoccTaHoBUTENbHBIX (OBP).

3. [Tonnmath poiib XUMHUYECKHX pPEaKIHil B OJKCIUyaTalluk M O0OCIy>KWBaHUU
ANEKTPOOOOPYIOBAHUS (KOPPO3HsL, TOPEHUE U3OJISAIMHU, PEAKIIUU B aKKyMYJIATOpax U ap.).

Teopernyeckas 4acTb

1. Knaccupukanuss XuMHYECKHX peaKkiui

Tun peakuun Oo6mas cxema ITpumep

CoennHenune A+B— AB 2Mg + 02 — 2MgO
Paznoxxenune AB—A+B 2H.0 — 2H> + O2
3amenieHue A+BC—>AC+B Zn + 2HCl — ZnCl: + Ha
ObmeH AB+CD — AD +CB NaOH + HCI — NaCl + H.0

2. lonoJiHUTe/IbHbIE THIIBI PeaKIuii

. I'openne — peakuus BemecTBa € KHUCIOPOAOM, COIMPOBOMKIAIOIIAACS BbIICICHUEM
TerJjia ¥ CBeTa:

CH4+20; —» COz + 2H:0

. Honunblii 00MeH — peakiuu MEXIy SJIEKTPOIIUTaMU B PAacTBOpe ¢ 00pazoBaHUEM
0cajiKa, ra3a Wid caaboro 3JIeKTposnTa (BOIbI):

AgNO:s + NaCl — AgCl| + NaNOs

. OxuciauresbHO-BOccTaHOBUTEIbHbIe (OBP) — peaknuu ¢ u3aMeHEHHEM CTeneHeu
OKHUCTIEHUS:

CuO + H: —» Cu + H:0

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

IIpaBuaa cocraBiaenuss OBP:

° OnpenenuTsh CTENEHH OKUCIEHUS BCEX DJIEMEHTOB.

° Haiitu okucaInTens ¥ BOCCTAHOBUTE]ID.

° CocTaBuTh 2NIEKTPOHHBIN OanaHC.

° YpaBHATH YHUCIIO OTAAHHBIX U NPUHATHIX 3JIEKTPOHOB.
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J PaccraButh K03 puLInEHTHI.
IIpakTHyeckas 4acTb

3aganue 1. Onpeaeaure THII XMMHYECKOH peaKIMU U YPABHSAWTe YpaBHEHHUS

© | YpaBHeHue (10 ypaBHEHUsI) Tun peakuuu YpaBHeHne (1ocJjie ypaBHeHUA)

Fe + O — Fe20s

H20: — H0 + Oz

Al + CuCl> — AICls + Cu

H.SO.s + KOH — K2.SO4 + H>0

U'l-bwl\.)l—‘z

CaCO; — CaO + CO2

3aganue 2. CocTaBbTe ypaBHEHHUs] peaKIMii TOPeHHs

1. I'openue cepsl

2. ['openne metana (CHa)

3. ['openue stunosoro crimpra (C2HsOH)

4. I'openue maruus

Ilpumeuanue: npooykmul 2openusi — oxkcuowl. Yeneeooopoowt copsim 0o CO: u H-O.

3ananue 3. Hanummure ypaBHeHUs1 peakuid HOHHOT0 00MEeHa B MOJIEKYJISIPHOW M MOHHOM

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

o Mouaekyasipaoe: AgNOs + NaCl — AgCl| + NaNO:s

o ITonoe monHoe: Ag" + NO;™ + Na" + Cl- — AgCl| + Na" + NOs~

o Coxpaménnoe nonnoe: Ag'+ Cl- — AgCl]

3aganue 4. CocraBbTe ypasHenust OBP meronom ss1ekTponHoro 6ajaanca

1. Al + O: — ALLOs

2. Zn + H2S04 (pa36.) — ZnSO. + H:

3. CuO +C — Cu+ CO:

4. KMnOs: + HC]1 — KCl + MnCl: + Cl: + H2O (noBbIIIEeHHOH CJI0’KHOCTH)

AJropuT™M:

o PaccTaBuTh CTENIEHN OKUCIIEHUS

o CocTaBUTh CXeMy Mepexo/1a AEKTPOHOB
. YpaBHATH 3JIEKTPOHBI

. [Tepenectu ko3hHHUITMEHTH B ypaBHEHHE

3aganue 5. [IpakTHKO-OpHEHTHPOBAHHbIE 32124 (JUIS1 3JICKTPOMOHTEPOB)
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1. [ToueMy npu KOPOTKOM 3aMBbIKAHUU MOKET MPOU3OWTH IOpeHre U30JSIIUN TTPOBOIOB?
Hanummure ypaBuenue ropenus [I1BX (ynpoméHHo — kak ropeHHe yrieBo0poaa).

2. Kakue OBP-mpounecchl MpOUCXOAST B CBUHIIOBOM AaKKyMYJISITOpE TMpU paspsiie?
(Yopowénno: Pb + PbO: + H.SOs4 — PbSO4 + H20)

3. [ToueMy ajiloMuHHeBasi MPOBOJAKA CO BPEMEHEM MOKPBHIBACTCS OKCHIHOW TUIEHKOW?
Hanummure ypaBHeHue peakuuu. K kakomy TUIy OHa OTHOCUTCS?

KoHnTpoJsbHbIe BOnpockl

1 Yem peakiuu oOMeHa OTJIMYAIOTCS OT PeaKIuil 3aMeleHus?

2 [Touemy Bce peaki TOPEHUS] — OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE?

3. [Tpy KakuX yCIOBHSAX peaKkIUy HOHHOTO OOMEHa MIyT J0 KOHIa?

4 Kaxk onpenenuts okuciauTennb U BoccranoButens B OBP?

5. Kak 3HaHMEe TUIIOB XMMHMYECKUX PEAKLUUU IMOMOIAeT 3JIEKTPOMOHTEPY MPEAOTBPAILATH
aBapUIHbIE CUTYALINU?

TpebGoBanus k oTUéTY

OTuéT NOIKEH CONEPIKATh!

. HasBanue u uenb padboTsl

° Kpatkyro Teopetnueckyto crpaBky (TUIbl peakiuii, npuznaku OBP, nonHoro obmena u
zp.)

° Pemennst Bcex 3amaHuii ¢ TOSCHEHUSIMH

° OTBeTHl Ha KOHTPOJIbHBIE U MPAKTUKO-OPUEHTUPOBAHHBIE BOMPOCHI

° BriBon

BeiBoa (mpumep)

B Xxozxe mnpakTH4ecKOro 3aHATHS s HAy4dWICS pACIO3HABaTh M COCTABIISATH YPABHEHHS
pPa3iIMYHBIX THUIIOB XMMHWYECKUX DPEAKLUN, BKIKOYAs OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE U MOHHOI'O
oOMeHa. OTHM 3HAHHMS BaXHbl I TOHHUMAHUS IPOLECCOB, MPOUCXOMALIMX IPH HKCIUTyaTallu
AIIEKTPOOOOPYIOBAHUS: OT TOPEHUS U3O0JSUHU IIPU MEPErpy3Kax 10 KOPPO3UH METANINYECKUX YacTel
U paboThl XUMUYECKUX MCTOYHUKOB TOKAa. YMEHHUE MPOTHO3UPOBATH XUMHUYECKHE PEAKIIMHU TOMOTaeT

obecneynBaTh 0€30ITaCHOCTE U AOJITOBEYHOCTH DJICKTPOYCTAaHOBOK.

IIpakTnyeckoe 3ansaTne Ned
Juecnmumimna: O1.12 Xumus
IMpodeccusi: 13.01.10 DnekTpoMOHTEP IO PEMOHTY M OOCITYKUBAHUIO JIEKTPOOOOPYAOBAHUS
(o oTpacsm)

Tema: 2.2. DneKTpoIuTHIECKas TUCCOLUAINS U MOHHBIN 0OMEH
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HaumenoBanue padorni: «Peakiuu ruaponusay. MccienoBanue cpenbl pacTBOPOB COJIEH,
O6paSOBaHHBIX CHJILHBIMA M CHA0OBIMHU KHCJIOTaMH H OCHOBaHHMAMH, U HUX peaKqu”I C pacTBOpamMu
nienoun U kapOonara Hatpus. CocTaBieHHE ypaBHEHUHN THIPOIN3a COIeH

esab padoThi:

1. N3yunTh CYIIHOCTh TMAPOJIM3a COJEH KaK Ipolecca B3auMOJCHCTBUS MOHOB COJIM C
BOJIOM.

2. Hayuntbcss nporHosupoBaTh KuciaoTHOCTh (pH) pacTBOpoB cosjieli Ha OCHOBE CHIIBI
HCXOJIHOM KHUCIIOTBI U OCHOBAHMUSI.

3. OTtpaboTaTh HaBBIKM COCTABJICHUS MOJCKYJSPHBIX U MOHHBIX YPaBHEHUN TH]IPOIIU3A.

4. [ToHsATh IpaKTUUECKOE 3HAYEHHE THIAPOJIM3a B 3KCILTyaTallud 3JEKTPOOoOOpYyHOBaHUS
(KOppo3us METAIJIOB, 00pa30BaHKUE HAKHUITH, PadOTa SJIEKTPOIUTOB U JIp.).

Teopernveckasi 4acThb

1. Yto Takoe ruaposm3 coJiei?

I'mapoiam3s — 53710 oOparnMoe B3aUMOJIEHCTBUE HOHOB COJM C BOJOW, NPUBOJSAIIEE K
n3Menenuro pH pactBopa.

Boga nuccouuupyer crna6o:

HO = H*+ OH"-

Ecin non comm caseiBaer H* nmnum OH™, paBHOBecHe CMeIaeTcsi — PAacTBOP CTaHOBUTCA
KHCJIBIM WJIW IICJIOYHBIM.

2. Tunbl coJieii U XapakTep cpeabl KX PACTBOPOB

CoJab 00pa3zoBaHa u3 CpencrBa pacTBopa Ipumep
CunpHOrOo OCHOBaHHMA + cuibHOHW | Heirpamsnas (pH = 7) NaCl, KNO;
KHCJIOTHI
CunbHoro ocHoBaHust + cnaboii | [lenounas (pH > 7) Na:COs, CH;COONa
KHCJIOTBI
Cnaboro ocHoBanus + cuibHON | Kucmas (pH < 7) NH.Cl, AICls
KHCIIOTHI
Cnaboro ocHoBanuss + cmaboit | 3aBucut ot K, m K b (wame =~ | CH;COONH4
KHCJIOTBI HeUTpasbHast)
3anomuuTe:
. Kamuon cnaboco ocnosanus (nanpumep, NH+', A, Fe*') euoporuzyemcs — xucnas
cpeoa.
. Anuon cnaboii kucnomer (nanpumep, COs?>, CH;COO-, S*) ruaponusyercs —

1IeJI0YHas cpena.
3. CtyneH4yaTblii rUApPOJIN3
J1J15 MHOTOOCHOBHBIX KHCJIOT MJIM MHOTOKHCIOTHBIX OCHOBAaHUW TUIAPOIU3 UAET MO CTYNEHAM

(mepBast — camasi 3HaUMMasi).
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[Tpumep nna Na2COs:

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

2-s1 crynenb: HCOs™ + H20 & H2COs + OH™ (o4ens cnabo)

4. IlpakTHYecKoe 3HAYEHHE

Koppo3us metaiioB yckopsercs B Kucioi cpeae (ruaponus coned tuna AlCls).
Hakunb B KOTJIaX U HarpeBaTelisix — pe3ysIbTaT THAPOIIN3a THAPOKApOOHATOB:
Ca(HCOs): — CaCOs| + CO: + H20

DJIEKTPOJMTBI B aKKyMYJSITOPAaX IODKHBI UMETh CTaOuiabHbIE pH — ruaponus moxer

HaApyLIUTH padoTy.

IIpakTH4yeckas 4acTb

3apnanme 1. Onpexesnre cpely BOAHBIX PACTBOPOB CJEAYIOIIMX COJIed M O0BSICHUTE

noyemMy

Ne

DjieMeHT ®opmyiaa | OcnoBa | Kuciaor | Cpena O6ocHoBaHue
Coanu HUe a (Kucaasi/Ilenounas/H
eiiTpajbHast)

KCI

NazS

FC(N03)3

CH;COONa

NHsNOs

OB WIN|F

NazSO4

IHoackaska:

. Cunvusie ocnosanusa: NaOH, KOH, Ca(OH)., Ba(OH):
o Cnabwvie ocnosanua: NH:OH, Al(OH)s, Fe(OH)s

. Cunvuwie kucnomor: HCIl, HNOs, H:SO+

. Cnabwvie kucnomor: H:COs, H>S, CH;COOH, H;PO,

3ananue 2. CocraBbTe ypaBHEHUS] THAPOJHM3a (MOJIEKYJISIPHOE, MIOJHOE U COKpPALIEHHOE

HOHHOE)

1. Xaopua ammonus (NH4CI)
2. Kapo6ounat narpus (Na:COs)

3. Cyabpua amomunus (Al2Ss) — uaét HeoOpaTUMO ¢ BBIICIICHHEM ra3al
4, Anerat kaaus (CH:COOK)
Ipumep ona NH.CI:

Monexynsapnoe: NH.Cl + H:O 2 NH,OH + HCI
Tonnoe uonnoe: NH«* + CI” + H-O &NH3H:0 + H + Cl-
Coxpawénnoe: NHys* + H:O & NHs-H:0O + H*

3aganue 3. [IporHo3upoBaHue peakuui
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Kakue u3 nepeunciieHHbIX cojiell pearupyrot ¢ pacrsopom NaOH? Hanumure ypaBHeHUS.

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

Iloockazka: ¢ wénouvio peazupyrom coau, cooepxcaujue KamuoHvl C1adblX OCHOBAHUL,
ocobenHo ecnu obpaszyemcs ocadoxk unu 2a3z (NHs1).

AmnanorndHo: kakue coyiv pearupyrot ¢ Na:CQOs?

(OOBIYHO — CcOJIM METAIIOB, O0pa3yIIUX HepacTBopuMbIe kapOoHaTwl: Ca?", Ba*', Fe*',
AP u np.)

3ananue 4. [IpakTUKO-OpHEHTHPOBAHHBIE BONPOCHI

1. [TouemMy mpy UCIIOJIE30BAHUH AJTIOMHUHHEBOM MOCYABI HEIIb3sI XPAaHUTH PACTBOPHI COJIBI
(Na2C05)? Hanuiure ypaBHEHUE peakLUU.

2. Kak ruznponu3s coneil BiaMseT Ha KOPPO3MI0 MEAHBIX M CTAJBHBIX MPOBOJIHUKOB BO
BJI&YKHOU cpene?

3. [Touemy B cucTeMax OXJaXIEHUS TpaHCHOPMATOPOB U KOTJIOB IKECTKYI0 BOIY
(comepxkamryto Ca(HCOs)2) npenBapuTenbHO yMATr4aoT?

KOHTpOJ’IbHLIe BOIIPOCHI

1 Yrto Takoe ruApoIn3 cosen?

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

3. Kax onpenenuts, OyAeT 1 pacTBOP COJIM KUCIBIM UITH TICTIOYHBIM?

4 [Touemy ruaponus Al>S; HeoOpaTum?

S. Kak 3HaHue rujpponusza MOMOTaeT 3JIEKTPOMOHTEPY B MPOQUIAKTUKE MOBPEKICHUN
obopynoBanus?

TpedoBanus k oT4éTy

OTY€T NOJKEH COJIepKaTh:

. Hazpanue u nienp paboTsl

. Kpatkyio TeopeTnueckyto cripaBKy (THIIbI THAPOIN3a, PABUIIO «CHUIIbHBIM—CITa0bIN»)
. Pemenus Bcex 3a1aHuil ¢ ypaBHEHUSIMH U IOSICHEHUSMHU

. OTBeThl Ha KOHTPOJIBHBIE U TPAKTUKO-OPUEHTUPOBAHHBIE BOIIPOCHI

° BriBon

BeiBoa (mpumep)
B xone mnpakTHueckoro 3aHATUS S M3Yy4WI IMpOLEcC THApPONM3a COJe M Hayduwics
IPOTHO3UPOBAaTh KHUCIOTHO-IIEIOYHYIO CPEly MX PAacTBOPOB HAa OCHOBE CHJIBI MCXOJHBIX KHCIOT U

ocHoBaHui. CoOCTaBlIE€HHE YPAaBHEHMM THUIPOIM3a IIOMOIVIO MOHSTH, IOYEMY HEKOTOpBIE COJIHU
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BBI3BIBAIOT KOPPO3UIO METAIJIOB MJIM 00pa3yrOT OCaaKU. DTU 3HAHUS BaXKHBI JIJIS1 DJIEKTPOMOHTEpPA MPH
paboTe ¢ AMEKTPOIUTaMH, BBIOOPE MATEPUAIOB U TIPEIOTBPAIIICHUH aBApUH, CBSI3aHHBIX C XUMUYECKON

HECTaOUIILHOCTBIO CPEJIBI.

IIpakTuyeckoe 3ansaTue Nes

JAucunmmmna: O/1.12 Xumust

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

Tema: 2.2. DIEKTPOIUTHIECCKAS JUCCOIMAIUS U HOHHBIA 0OMEH

HaunmenoBanme pa6orni: 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. YcTaHOBUTH B3aUMOCBSI3b MEXKJy TUIIOM XHUMHYECKOH CBSI3M, CTPOCHHUEM BEIIECTBA U
XapaKkTepOM MPOTEKAIOIINX XUMUYECKUX PEAKIIUH (B TOM YUCJIE B pACTBOPAX IJICKTPOIUTOB).

3. [IpuMeHUTh TONY4YEeHHbIE 3HaHUS [UIsi OOBSICHEHMs] TOBEIEHUS MaTepuasoB,
UCIIONIB3YEMBIX B 3JIEKTPOOOOPYIOBaHUM (IIPOBOAHHUKHU, HM30JSTOPBI, AJIEKTPOJIUTHI, KOPPO3UOHHBIE
MPOIIECCHI).

Teopernyeckas 4acTb

1. Tunbl XUuMHUYECKOH CBSI3H M CTPOEHHUE BelIeCTB

Tun cBa3u Tun kpucrammmueckoit | [Ipumepsr | CBoiicTBa
peETKH
Nonnas HNonnas NaCl, Teépasle, BbICOKass Ty, pacTBOpUMBI B BOJAE,
Cao MIPOBOJIAT TOK B pacIuiaBe/pacTBoOpe
KoBanenrtnas AToMmHas Anwmas Ouenp TBEpHbIE, BbICOKas Tp, HE MPOBOIAT TOK,
HeToJsIpHas (C), SiO2 | HepacTBOpPHMBI
Kosanenrtnas MonekynapHas H-0O, CO-, | Huskue Ty, u Tkum, neryune, MOTyT pacTBOPATHECS B
HOJISIpHAs NH; BOJIE
Meranmnnueckas | Metammueckas Cu, Fe, Al | ITnactuunble, OJecTsmiue, BBICOKAs TEIUIO- U
JIEKTPONPOBOJHOCTh

2. DJIEKTPOJIUTHYECKAS TUCCOIMAIIUS
. DJIeKTPOJMTHI — BEIIECTBA, pacnaJarolIuecs B BOJIC HA HOHBL:
J NaCl — Na*+ CI

. HeassiekTponThl — HE JUCCOLUUPYIOT (caxap, CIUpT).
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° Crerneun

TEMIEPATypHI.

3. UonHble peakuumn

JUCCOoMal 1

3aBHUCHUT

OT IIPUPOJBI

HpOTeKalOT MEKAY IJTEKTPOJIUTAMHU B pacTBOpeE.

HUnyT 1o koHua, ecjim oopasyercs:

-ocaiok ()

Ta3 (1)

-ci1a0bli 35ekTpoauT (Hanpumep, H20)

4. CBsi3b CTPOCHHUSA U PEAKIUOHHOM CIIOCOOHOCTH

BEIIIECTBA,

KOHUEHTpAaLUUU U

MeTaibl (MeTaJ’IJ’II/I‘leCKaﬂ CBH3B) JICTKO OTAAIOT 3JICKTPOHBI — BOCCTAHOBUTCIIN.

Coun (MOHHBIE COEIMHEHUS) YUaCTBYIOT B PEAKIUSAX 0OMEHA U TUIPOIIM3E.

H3oasiTOpBI

(aToMHBIC/MOJICKYJISIPHBIC ~ BEIIECTBA,

HHCPTHBI — YCTOP'IHI/IBBI K pCaKIHAM.

IIpakTH4yeckas 4acTb

HaInpumep,

MOJIUMEPBI)  XUMHUYECKU

3ananue 1. Onpeaenure THN XMMHUYECKOW CBSI3H, THI KPHCTAUIHYECKOH PEIETKH W

CBOJCTBA BelIECTB

BemectBo Tun Tun DJIEKTPONPOBOAHOCTD PacrBopumocte B | I[Ipumenenne B
cBSA3M | pemiéTk | (TBEépAoe/pacTBop) BOJE 3JIEKTPOOOOPY10BAHUH
"
Meab (Cu) - IIpoBognukn
IToBapennas Ha DJIeKTPOIUTHI
couab (NaCl)
Kgapn (SiO:) Her H3oas1TOpPHI
Boaa (Hz0) - Oxuaxkagenue, cpega ajs
peaxkumii
HommaTHIIEH Hert H3onsanus kadesaei

Sauafme 2. Hanummre YPAaBHECHHUA TUCCOIMANINM CICAYIOIIHUX 3JTCKTPOJUTOB

H3POs — (ctynenvaro)

1 H.SO+ —

2 KOH —

3. AICl; —

4 NaCOs —

5

Ilpumep:

AICl; — AP+ 3CI

3aganue 3. CocTaBbTe MOJICKYJ/ISIPHbIC M COKPAIICHHbIC HOHHbIC YPABHEHUSI peaKuui
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1 Hutpat cepebpa + xyopu HaTpust

2 ['mapoxcun 6apust + cepHasi KHCIIOTa

3. KapOonar xanbuus + coyisiHasi KHCIIOTa
4 Cynbsdar meau(Il) + ruapokcu HaTpus
Oopazey:

CuS0++ 2NaOH — Cu(OH):| + Na:S0:
Cu?*+20H — Cu(OH):|

3ananue 4. O0bsICHUTE ¢ MO3ULIMM CTPOEHMSI BellleCTBA

1. [Touemy Menb ¥ aTIOMHHUNA UCTIONB3YIOTCS B KAUECTBE TOKOTIPOBOISAIINX JKUIT?
2. [ToueMy cTekJIO M KepaMHKAa IPUMEHSIOTCS KaK U30JIATOpbl Ha oniopax JIDIT?
3. [Toyemy pacTBOpP MOBapeHHOI COJIM MPOBOAMT YIEKTPHYECKHI TOK, a YUCTasi BOAA

— MOYTH HE MPOBOAUT?

4. [Touemy nmosiMmMepHasi u30Jisilusl Kalesell HE pa3pylIaeTcs B BOJEC U HE BCTYIAET B
PEaKIH ¢ KUCIOTaMU/IIeI09aMu?

3aganue 5. UnTerpupoBanHas 3ajaua

Bo Bpems pemoHTa TpaHcopmaTopa Bbl OOHAPYKIIN Oe/Iblid HAJIET HA MeIHbIX KOHTAKTAaX.
[Ipenmonoxkure, Kakue XUMHYECKHE IPOLIECCHI MOTJM MPUBECTH K €ro oOpa3oBaHHIO, €CIU

000pyI0BaHKE IKCILTYaTUPOBATIOCH BO BiakHOU cpene ¢ mpumecsiMu COz u SOs.

o Hanumre Bo3MOXHbBIE YpaBHEHHS PEaKIUH.
o VYKaxuTe TUIIbI CBA3EH B UCXOIHBIX U 00PAa30BaBILIMXCS BEIIECTBAX.
o K kakomy THITy OTHOCSTCS 9TH peakiuu’?

IMoacka3ka: BO3MOKHBI peaKIHu:
2Cu + H:0 + CO: + O: — Cuz(OH):CO;s (manaxum — 3e1eH08amvlli HALIEM)
UYL OKUCTEHUE C NOCTeOVIOWUM SUOPOTUZOM COJIell.

KoHnTpoJsbHbIe BONPOCHI

1. Kak tun xuMu4eckoil CBs3M BIMSET Ha 3JIEKTPOIPOBOJHOCTh BELIECTBA?

2. IToueMy MOHHBIE COEAUHEHHS TPOBOAAT TOK TOJIBKO B pACILIABE UM pacTBope?

3. YeM oTiIMYaeTCa JUCCOIHUANNA KHUCIOT OT JUCCOIMAIINY OCHOBAHUI?

4, Kakue BemiectBa HaszbiBaloT anekTpoiautaMu? IlpuBeauTe mnpuMepsl U3 MPaKTUKH
AIEKTPOMOHTEPA.

5. [Touemy BaXHO 3HATh CTPOCHHWE MATEPUAJIOB TPHU BHIOOPE KOMIIOHEHTOB JIsI
ANEKTPOOOOPYIOBAHMS?

TpeOoBanus Kk oT4éTY
OTuéT I0JDKEH BKIKOYATh:

J Ha3zBanue u niens paboTh
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. KpaTkyro TeopeTHuuecKyto CipaBKy (THIIbI CBS3H, AUCCOLMALNS, HIOHHBIE PEAKIIVH)

° Pemenus Bcex 3a1aHUi ¢ TTIOACHEHUSIMU
° OTBeTHI HA KOHTPOJBHBIE BOMPOCHI
° BriBox

BeiBoa (mpumep)

B xoxe mpakTH4YecKOro 3aHATUSA s YCTAaHOBMJI YETKYIO CBSI3b MEXKIY CTPOCHHMEM BEILECTBA,
TUIIOM XUMHUYECKOW CBSI3U U €ro MOBEICHHEM B XMMUYECKHUX PEAKIMIX. ITO 0COOEHHO Ba)KHO IS
npodeccuu 3IEKTPOMOHTEPA: TIOHUMAHUE, IOYeMY Me/Ib POBOIUT TOK, a IMOJIUMEPbl — HET, TOYeMy
COJIA BBI3BIBAIOT KOPPO3MIO, & KEpaMHUKa YCTOMYMBA K arpeCCUBHBIM CpeAaM, MO3BOJISIET TPaMOTHO
BBIOMPATh M HKCIUIYaTUPOBATh MaTepualibl. 3HaHUS 110 IEKTPOIUTUYECKON JUCCOLUAMNA U HOHHBIM
peakuusaM IOMOTralT IpPEeNOTBpalllaThb aBapUM, CBSI3aHHbIE C XHMHUYECKUM DPa3pyLICHHUEM

000pyI0BaHUs.

IIpakTHyeckoe 3ansaTHEe N6

Jducmumimna: OJ1.12 Xumus

IIpodgeccusi: 13.01.10 DaeKTpOMOHTEP MO PEMOHTY U OOCIY>KMBAHHIO 3JIEKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 3.1. Kiaccudukanus, HOMEHKJIaTypa U CTPOCHHE HEOPTaHUUYECKUX BEILIECTB

HaumenoBanue padotbi: Pemenue 3amad Ha pacy€T MaccoBOW MoNU (Macchl) XMMHUYECKOTO
AJIEeMEHTa B COEIMHEHUH U MAacCOBOM J0JIM BELIECTBA B CMECH

ean padoTbi:

1. Hayuuthbcst paccuuThiBaTh MAaCCOBYIO 10JII0 JJIEMEHTA B XMMHMYECKOM COeIMHEHUU
o ero opmyue.

2. OcCBOUTh METOJIMKY OIpPEACIICHHs] MAacChl BelleCTBA WJIHM 3JIEMEHTA B 33JlaHHOMN
TIOPIIMH COSTUHEHUS U CMECH.

3. [IpuMeHATh TOSYYCHHBIE HABBIKH JUISI PEIICHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
CBSI3aHHBIX C COCTAaBOM MAaTEPHAaJOB, HCIOIB3YEMBIX B 3JEKTPOOOOPYAOBaHUHU (CIUIABBI, U30OISATOPHI,
DJIEKTPOJIUTHI U JIP.).

Teopernyeckas 4acTb

1. MaccoBasi 10151 3JIEMEHTA B COeAMHECHUH

MaccoBas f1onst 351eMeHTa (®) — 3TO OTHOILIEHHWE MAaCChl JAHHOTO 3JIEMEHTa B BEIIECTBE K

0611_[6171 MaccCe B€IICCTBA:
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n- A, (anesmeHra)

w(WIeMeHTa) - 100%
M, (coeanHeHHR )
rue:
o N — YUCII0 aTOMOB 3JIeMEHTa B (hopmyie,
o Ar — oTHOCUTENbHAsI AaTOMHAs Macca JIEMEHTa,
. M r — oTHOcUTeIbHAs MOJIEKYJIApHas ((hopMyJIbHAS) Macca COSTMHEHUSI.

2. MaccoBasn H0JIA BeeCTBa B CMECH

w(BemecTEa) m|Bemectsa) 100%
m(caecH)

Otcroga MOKHO HAXOAUTh:
. Maccy BerecTBa: m(B-Ba)=w-m(cmecu)/100%
. Maccy cmecu: m(cmecu)=m(B-Ba)/m-100%
3. IlpakTHyeckoe 3HAYEHH €
o OnpezencHue copepKaHUsI MeH B MPOBOIAX WK AJIIOMHHUSI B CILIaBaXx.
J Pacuér koHuenTpauum s1exkrposnta (Hanpumep, H.SO4 B akkymysasiTope).
. OneHka YHCTOTHI TEXHHYECKHX BelleCTB (HampuMmep, COJepKaHWe IpUMecedl B

M30JSIIIMOHHBIX MaTepHaliax).
IIpakTHYecKkas 4acThb
3aganmue 1. PaccuuraiiTe MaccoBYIO 10J110 )J1€eMEHTA B COeTMHEHUH
1. Maccosas nonst meau (Cu) B okcuae meau(Il) — CuO
2 Maccosas nons anwomunus (Al) B okcuae amoMuuus — 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 pewenun (nynkm 1):
M r (CuO)-64+16-80
@ (Cu)-64/80 -100%-80%

3ananue 2. Haligure Maccy 3j1eMeHTa B 32JaHHOI Macce coeINHeHU s

o Kaxkas macca meam conepxutcs B 160 r CuO?
J CKOJIBKO TPaMMOB AJJIOMHHHUS MOXHO MoyduTh U3 204 r Al:Os?
. KakoBa mMacca kucaopoaa B 98 r cepuoit kuciaotsl (H2SO4)?
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. Cxounbko rpaMmMoB kesie3a cosepkutcs B 400 1 Fex(SOa4)s?
Iloockaska: cuauana nauoume , 3amem: m(diemenma)=w M(coeduremniis)

3ananue 3. PacuyéT maccoBoii 10,14 BellecTBa B cMecH (pacTBope)

1. B 250 r pactBopa comepxxkutcs 50 r moBapennoii conu (NaCl). Haiigure maccoByio
JIOJIO COJIU.

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

3. CKOJBKO TpaMMOB CEpHOM KHUCHOTBHI cojepxkuTcs B 500 © akKyMyJIsiTOPHOTO

37eKTposuTa ¢ MaccoBoi noseit H2SO4 36%7?

4. K 100 r 20%-noro pactBopa NaOH no6asunu 50 r Boxsl. KakoBa crana maccoBas 1015
ménoun?

Ilpumep (nynkm 4):

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

Ilocne pasbasnenus: m nos - 100+50-1502

w nose = 20/150 -100%=~13,3%

3aganue 4. [IpakTHKO-OpHEeHTHPOBAHHbIE 321241

1. Mennslii npoBoa Maccoii 1,6 kr cogepxut 2% npumeceil. KakoBa macca uncroit meau
B npoBoJie?
2. B cBuHHOBOM akkymyJsitope ucnosnb3yercd 40%-HbIii pacTBOpP CEPHON KHUCIOTHI.

CKOJIbKO KUCJIOTHI U JJ11 HIPUTOTOBJIEHUS 2 KI' TAKOTO JIEKTpoiuTa’?

3. [Ipu ananu3e aJIOMHHHEBOI0 CIJIABA YCTAHOBIICHO, 4TO B 50 T crtaBa coaepxkurcs 45
r amomuHus. KakoBa wmaccoBas pons amoMuHHA? COOTBETCTBYET JIM CIUIaB TEXHUYECKUM
TpeboBaHuUsAM (00BIYHO > 90%)?

4. Jnis maiiku ucnosib3yercs 0J10BSIHHO-cBMHIOBBIH nmpumoi (ITOC-61), conepxamiuii
61% onoa. Ckoibko osioBa coaepxutcs B 200 T Takoro mpumnosi?

KoHTpoJibHBbIE BONIPOCHI

1 Yto nokaspIBaeT MaccoBast 10JIsl JIEMEHTA B COEUHEHUN?

2 Kak paccunrtaTe MaccoBy!O JOJII0 BELIECTBA B pacTBOpeE?

3. [Touemy Ba’kHO 3HATh MacCOBYIO JIOJIF0 KOMIIOHEHTOB B CILJIaBaxX U AJIEKTPOJIUTaX?

4 Kak usmensiercst MmaccoBasi 107151 paCTBOPEHHOTO BEILECTBA MPU JOOABICHUH BOJbI?

5. Kak 3Hanus mo pacu€ry MaccoBOH [OJM MPHUMEHSIOTCS B MpodecCHOHATbHON
JESATEIILHOCTH 2JIEKTPOMOHTEpA?

TpedoBanus k oT4éTy

OTY€T NOJKEH COlIepKaTh:

. Ha3Banue u 11e16 paboThI

. Kpatkyio TeopeTudeckyto crpaBky ((popMyIibl, ONpeaeIeHus)
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. Pemenus Bcex 3amay ¢ moaHbIM 0(hOpMIICHHEM (IJaHO, HAWTH, PELIeHNE, OTBET)

° OTBeTHl HA KOHTPOJIBHBIE BOMPOCHI
° BriBon

BriBoa (mpumep)

B X04€ MPAKTHYCCKOI'O 3aHATHA I OCBOUII MCTOOUKY pacqéTa MacCOBOM JOJIM XMMHYCCKHUX

JJICMCHTOB B COCAMHCHUAX W BCIICCTB B CMECIAX. OTH HaBBIKH HMEIOT IpsAMOE€ OTHOIICHHUEC K

HpO(I)eCCI/II/I QJICKTPOMOHTCpPA: OHU IMMO3BOJIAIOT OIIPCACIIATL COACPKAHNE YUCTOTO METAJlJIa B IPOBOAAX,

KOHLCHTPALUIO DJJICKTPOJUTA B AKKYMYJIATOpaxX, COCTaB IIPpUIIOCB W  CIIJIABOB. Ilonumanue

KOJIMYCCTBECHHOI'O COoCTaBa MaTcpHaioB CHOCO6CTByeT IIpaBUJIbHOMY BBI60py KOMIIOHCHTOB H

obecneyeHnIo HaJIEKHOCTH 3J1€KTpOO6Op}II[OBaHI/I$I.

IIpakTHyeckoe 3anATHE N7

Jducnmumimna: OJ1.12 Xumus

IIpodgeccusi: 13.01.10 DaeKTpOMOHTEP MO PEMOHTY U OOCITY>KMBAHHIO 3JIEKTPOOOOPYIOBaAHUS

(o oTpacisam)

Tema: 3.1. Knaccudukanus, HOMEHKIIaTypa U CTPOCHUE HEOPTaHUIECKHUX BEIIECTB

HaumenoBaHue pa6OT]':>IZ Pemenue MMPAKTUYCCKUX 3aJlaHH# O KJIaCCI/ICI)I/IKaI_II/II/I, HOMCHKIJIATYpC

n XUMHUYCCKUM (bOpMy.]'IaM HCOPTraHNYCCKUX BCHICCTB PA3JINYHBIX KJIACCOB (Ha3LIBaTL n COCTaBJIATDH

(bopMyJIbl XUMHUYECKUX BELIECTB, OMPEENIATh MPUHAIICKHOCTh K Kiaccy)

ean padoTbi:

1. 3aerHI/ITB 3HaHUA 0 KJaccax HEOPTraHUIECCKHX COeIMHEHHUM OKCHAbl, OCHOBAaHUA,

KHUCJIOTBI, COJIH.

2. Hayuuthcs onpeaensith Kjaace BeuniecTBa no ¢gopmysie U CoCTaBiIsITh GOPMYJIbI MO

Ha3BaHMIO (110 cucremarnyeckoil HomeHkarype MIOITAK u TpuBraibHbBIM Ha3BaHUSM).

3. OTpa6OTaTL HaBbIKHM Ha3bIBAHUSA BCIIECTB C y‘{éTOM BAJICHTHOCTHU/CTEIICHA OKUCJICHUS
9JICMCHTOB.
4, HpI/IMerlTB IMOJIYYCHHBIC 3HAHUA JI1 IMMOHUMaHHA COCTaBa U CBOICTB MaTcpuraios,

HCITOJIB3YEMBIX B AJICKTPOOOOPYAOBAHUH (M30JISTOPBI, AIEKTPOIUTHI, KOPPO3UOHHBIEC TPOAYKTHI U JIP.).

Teopernyeckas yacrb

1. OcHOBHBIE KJIACChI HEOPrAaHUYECKUX BeleCTB

Kaacc Oomas gpopmyaa Ipuznaku Ipummepsl

Oxcupl ImOn Cocrost u3 2 snnementoB, | CaO, CO:, Fe20s
OJIUH — KHUCIIOPOJT

OcHoBaHUsA Me(OH), Meramnn + | NaOH, Ca(OH)z,
THAPOKCOTPYTIIIHI Al(OH)s

Kucnotsl H.Kucn.ocratok Bonopon + xucnorasiii | HCl, H2SOs, H3POa
OCTaTOK

Comu Mem(AH), Metann  + xucnotHsld | NaCl, CuSOs, Cas(PO4):
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| ocratox

2. Homenkaarypa (npasuia UIOITAK)

OKCI/IIIBI: «OKCHI» + Ha3BAHUE DJIEMEHTA (+ CTCIICHb OKHCJICHHUA, €CIIN nepeMeHHaﬂ)

— FeO — okcup xene3a(ll), Fe:Os — oxcua xenesza(11l)

OcHoBaHMA: «TUIPOKCU» + HA3BaHHE MeTailia (+ CTeNeHb OKUCIICHNUS)

— Cu(OH)> — ruapoxcun meau(1l)

Kuciaorsr:

Coun:

TpuBuanbHbIe Ha3BaHUA (3AIIOMHUTH):

HpaKTI/I‘leCKaﬂ HacTb

Beckucnopoansie: «...somopoanas» — HCl — xmopoBomopoaHas (comnsiHas)

Kucnopoaconep:xarue:

BBICIIAs CTETICHb OKUCIIEHUS: «...Has» — H2SO4 — cepnas

Hu3mast: «...ucras» — H2SOs — cepHucras

Ha3panue anuoHa OT KUCJIOTHI:

«..Has» — «...aT» (cyabdaT, HUTPAT)

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

— Na2SO4 — cynbdar HaTpust, Na:SOs — cynbpuT HaTpUs

H-O — Boxma

NH; — ammuak
NaCl — noBapenHnas cosb
CaCQOs — meJ1, U3BECTHIK

NaHCOs — nuiieBad coma

3ananme 1. Onpenenure KJiacc Bemecrsa no popmy.ie

Dopmyaa

Kuaacc BemecrBa

H3PO4

MgO

KOH

FeCls

CO

Al(OH)s

NazSO4

0 Nl O O &~ W N -

H.S
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9 CaCO:s
10 N20s

3aganue 2. CocraBbTe (pOPMYJIBI 10 HA3BAHUIO
OKcu alIfOMAHUS

I'uapoxcun 6apus

CepHas kuciora

Hurpat meau(Il)

Cynbsdun xemneza(Ill)

docdat KampIUs

VYroisbHas KucaoTa

XJ10puJ aMMOHHUS

© 0o N o g bk~ w D PE

Oxkcup cepoi(VI)

-
©

[M'uapokceu uHKa
IToacka3zka:
° Banentnocts Al =111, Ba =11, SO4 = II, PO4 =111, Fe B Fe.Ss = 111

3aganue 3. /laiiTe Ha3BaHMSA BellecTBaM Mo (popMyJiaMm

Z

DopmyJia Ha3panmue (1o nonax)

CuO

HNO:;

NasPOq

Fe(OH)2

SO-

K2COs

H2COs

Cr20s

©| O N| o O Bl W N

Mg(OH)z

=
o

AgNO3

3ananue 4. Knaccugukauus u npuMeHeHue (MIPaAKTHKO-OPHEHTHPOBAHHOE)
Ompenennre Kinacc M HAa30BUTE BEIIECTBA, KOTOPHIE MOTYT BCTPEYAThCS MPU IKCIUTyaTaluu

AIIEKTPOOOOPYTOBAHHUS:

Curyauus Dopmyaa Kaace Ha3zsanue PoJb B 371eKTP000OPYAOBAHUH

DIIEKTPOIIAT B | H2SO4
AKKyMYJIISITOpPE

Bemprit  wanmér  Ha | Cu2(OH):2CO:s
KOHTaKTax (KOppo3us)

M3omsaumnoHHbIit Al:Os
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Marcpual

I'as npu meperpese | HCI
T[IBX-u3onauun

Ocamoxk B cucreme | CaCOs
OXJIAKIECHUSA

3aganue 5. «Haiian ommoOKy»

HcnpaBpTe ommOKu B Ha3BaHUAX WK (popmynax:

1 Oxcup xeaeza — FeO

2 Cyabdar amomunus — AlSOs

3. I'mapoxcun narpus — NaOH:

4 A3orHas kucjaora — HNO:

5 ®ochar marauss — MgPO.

Oobvacnume, nouemy Imo owudKa, u 3anuuiume 6ePHlIl 6apuanm.

KOHTpOJ’IbeIe BOIIPOCHI

1. [To xakuM pU3HAKaM pa3IMYalOT OKCHJIbl, OCHOBAHHMS, KUCIIOTHI M COJU?

2. Kak onpenenuTs cTeneHb OKUCICHUS METajIa B COJIU WIIH OKCHIe?

3. [TouemMy BaXHO TPAaBWJIBHO HAa3bIBaTh XWMHUYECKHE BEIIECTBA B TEXHUYECKOU
JTIOKyMeHTanuu?

4, Kaxkue kiaccbl HeOpraHMYECKHUX BEIIECTB Yallle BCETO BCTPEUAIOTCS B AKKYMYJISITOpax U

CUCTEMAaX OXJIaKICHUS?

S. Kak 3Hanue xiaccu@ukanuy noMoraet 3JIeKTPOMOHTEPY TP YCTPAaHEHU U TIOCIECTBUNA
aBapuil (yTeuka KUCIOTbI, KOPPO3Hs U T.1I.)?

TpebGoBanus Kk oTuéTy

OTYET OJKEH COAepPIKaTh:

. HasBanue u nenb padboTsl

J KpaTkyro TeopeTnueckyto cipaBKy (Kiacchl BEIIECTB, IPaBHia HOMEHKIIATYPHI)
. Pemenus Bcex 3aanuil ¢ MOSICHEHUSAMU

. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

° BriBon

BeiBoa (mpumep)

B XO0A€ MNPAaKTHYECKOI'O 3aHATHUA A 3aKPCIHII YMCHUA KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPTraHNYCCKUC
B€IICCTBA, COCTABJIATH HX (bOpMy.TII)I II0 Ha3BaHUIM W JAaBaTbhb CUCTEMAaTHYCCKHUE HaA3BaHUS IIO
dopmynaM. OTH HaBBIKM HEOOXOIUMBI 3JEKTPOMOHTEPY JJs MPaBUIBHOIO OOpalieHus cC
XUMHUYCCKUMH MaTCpruajiaMu: OT pacClioO3HaBaHUA OJJICKTPOJIMTAa B AKKYMYIISITOPC OO0 ITOHHUMAaHUSA
OPUPOABl KOPPO3MOHHBIX OTJIOKEHUH Ha KOHTAaKTaX. 3HAaHUE XUMHMUYECKOW HOMEHKJIATyphl

obecreunBaeT 0€30MaCHOCTh U TOYHOCTh B MPOPECCUOHATBHON JIEATETLHOCTH.
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IIpakTuyeckoe 3ansiTue Ne§

Tema: CocTaBieHHE YypaBHEHHH XUMHYECKMX PEAKIHUI C Y4acTHEM IPOCTBIX U CIOMXKHBIX
HEOPraHMYECKUX BEIIECTB

Hean:

1. OtpaboTaTh HaBBIKM COCTABICHMsS ypaBHEHMH peakuuil, XapaKTepH3yIOLIUX
XMMHUYECKHE CBOMCTBA OKCHIOB (OCHOBHBIX, KHCIOTHBIX, aM(OTEpHBIX), KHUCIOT, OCHOBAHHUH,
aM(OTEPHBIX TUIAPOKCHJIOB U COJIEH.

2. VY CTaHOBUTBH F€HETUYECKYIO CBSI3b MEXY KJIACCAMU HEOPIaHUYECKUX COEAUHECHUN.

3. [TpuMeHATH 3HaHUA AJIS OHUMAHUS IOBEJEHUS MATEpPHAJIOB B JIEKTPOOOOPYIOBAHUN
(KOppo3usi, B3aMMO/ICHCTBHE C KUCIOTAMU/IIEI0YaMH | Jp.).

Teopernueckasi cnpaBka (KpaTko):

. OcHoBHBIE OKCHABI (METAIIOB) pEarupyroT ¢ KUCI0TaMu — COJIb + BOJA.

. KucaorHbie okcHabl (HEMETAIOB) pearupyoT co 1eI04aMu — COoJlb + BOJa.

. AMpotepuble okcuabl/ruapokcuabl (Al, Zn, Cr) pearupyloT U C KUCIOTaMH, U CO
HIeJI04aMHu.

o Kucaorbl pearupyior ¢ merauiamu (10 H), ocHOBaHMSMH, OCHOBHBIMH OKCHIAMH,
COJISIMU.

. Ile104u pearupyroT ¢ KUCIOTaMH, KUCIOTHBIMU OKCHIaMHU, CONISIMU (0CaI0K/Ta3).

IIpakTnyeckue 3agaHus:

3aganue 1. CocTaBbTe ypaBHEHUS] peaKINIi:
A. Okcuabr:

1. CaO + H.0 —

2. SOs; + NaOH —

3. AlLOs + HCI —

4. ALOs + NaOH (cnunaBrnenue) —
b. I'mapokcuamt:

5. Zn(OH), + H2SO4 —

6. Zn(OH). + KOH —

B. Kuciotel 1 ocHOBaHus:

7. HCl + Fe —

8. H.SO4 + Cu(OH). —

9. HNOs + CaCO; —

I'. Cosm:

10.  CuSOs+ NaOH —

11. AgNOs; + NaCl —
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12.

Na.COs + HCI —

Ykaostcume mun kaxcoou peakyuu u npusHaKu eé npomekaHus (0cadox, 2as, 600a).

3ananue 2. I'enernueckas cBA3hb

CocraBbTe LEIIOYKY HpeBpaH_[eHI/Iﬁ JJIs1 AJJIOMUHUA

Al — ALOs — AICL — AI(OH)s — Na[Al(OH):]

Hanumnre ypaBHeHHUS BCeX peakuil.

3aganue 3. [IpakTHKO-OpHEHTHPOBAHHOE

[Touemy asroMuHHEBasi Tapa He MOAXOIMT JJIs1 XpaHeHUs 1Iesio4uei? Hanummure ypaBHeHne

peaKIvu.

[Touemy MenHbIe MPOBO/Ia HE PEArHPYIOT C Pa30aBJEHHOM CEPHON KHMCJIOTOM, a IIMHKOBBIC

— pearupyot?

KoHTpoJibHbIE BOPOCHI:

1.
2
3
4.
5

Tema:

Yem ampoTepHbIEe THAPOKCHIBI OTIUYAIOTCS OT OCHOBHBIX?

[Touemy CO2 Ha3bIBAIOT «KUCIBIM» OKCUAOM?

Kakue meramibl BBITECHSIOT BO10poA U3 kuciot? [louemy menp He BbITECHSIET?
Kak pacno3Hars kapOOHaT-HOH B cOJIU?

Kak 3HaHus o cBoMcTBax OKCHAOB IIOMOI'arOT IIpU BBI60pe U300 OHHBIX MaTepI/IaJ'IOB?

IIpakTnueckoe 3ansaTne Ne9

Penienue IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHYICCKUX 3aJaHdil Ha CBOMCTBA H

MMOJIYYCHHUEC HCOPIraHUYICCKNX BCIICCTB

Hean:

HayuuTbcsi 00BACHATH U MPOTHO3UPOBATH CBOICTBA HEOPTaHMYECKUX BEIIECTB HA OCHOBE HX

CTPOCHUA U IOJIOKCHUS B IIC.

OTpa6OTaTB CIIOCOOBI MOJIYy4YCHUA BaKHEHIIINX HCOPIraHUYCCKUX COCIUHEHMH.

[IpuMeHsaTh 3HaHUS 1715 pelIeHus TPO(EeCCHOHANBHBIX 3a7a4 (BEIOOp MaTeprasoB, yCTPAHEHUE

aBapuii, paboTa ¢ JIEeKTPOIUTAMU ).

3ananuda:

3ananue 1. [lonyuyenue BenecTn

Hanumure 3 cnoco0a mosry4yeHust CIEAYIOIINUX BEIIECTB:
a) CuSO4
0) NaOH

B) CO2

[Tpumep mia CuSOa:

1.

CuO + H:50+ — CuSO+ + H-0
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2. Cu(OH): + H:SO+ — CuSO. + 2H:0

3. Cu + 2H>SO04(kony.) — CuSO+ + SO: + 2H:0

3aganue 2. CpaBHUTEJbHBIN aHAJIN3

CpaBHHMTE XMMHUYECKHE CBOMCTBA:

o NaOH u AI(OH)s

L4 H:SO4 u H5PO4

o CaO u SiO:

OOBsiCHUTE PA3TUYMs C TOZUIMH CTPOCHHUS U IPUPOJIBI HIIEMEHTOB.

3ananme 3. I[IpodeccuoHasibHbIe CUTYAUH

1. B akkymynarope ypoBeHb 3JEKTPOJUTAa CHU3WICA. MOXHO JM J0JIMBaTh BOAY WU
kuciory? [louemy?

2. IIpn xoporkom 3ambikanuu 3aropenacsk IIBX-u3oisinus. Kakue BpenHble ra3sl MOTYT
BbIACNIUTHCS? Hanumure ypaBHeHuUe.

3. Ha MenHpIX KOHTakTax HOSABWICS 3eJaEHBIM HAJET. UTo 3TO 3a BerectBo? Kak ero
MOYKHO yJIaJIUTh (PEaKIus C KUCIOTOMH)?

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

CooTtHecure BCIICCTBO U €Iro NIpUMCHCHHC:

J NaHCO:; — orueryumurenu

. Ca(OH): — neliTpanu3aius KUCIbIX TTOYB
. ALOs — abpa3us, U30JATOP

o H:SO4s — »51eKTpOIUT B aKKyMyJIsTOpax

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Kakwue criocoOrbl osydenus cosieil Bbl 3HaeTe?

2 [ToueMy ruapoKCU aTIOMUHUS HE PACTBOPSETCS B BOJIE, HO PACTBOPSIETCS B LIEIOYH?
3 Kak onpenenuts, ABISETCS I OKCUJ OCHOBHBIM MJIM KUCIOTHBIM?

4. [Touemy cepHast KMCI0Ta UCHOIB3YETCS B AKKYMYJIATOpaX, a HE COJIAHAs?

5 Kakue Mepsl IpeocTOPOKHOCTH HYKHO COOJII0JaTh MPHU padoTe ¢ €KUM Lieo4amMmu?

IIpakTyeckoe 3ansaTue Nel0
Tema: VccnenoBanne pu3nuecKux U XUMUUECKUX CBOMCTB METANIOB U HEMETAJIJIIOB. Perenune
AKCIEPUMEHTAIBHBIX 3a7a4 MO PACIIO3HABAHUIO U TIOJIYYEHUIO COEMHEHHI
Ilpumeuanue: I[lockonvky 6 Kolneddce Mmodcem He Obimb 1adopamopuu, 3a0aHUsi HOCAM
MbLCIEHHO-IKCHEPUMEHMATIbHBLLL UMY ONUCAMENTbHBIU XapaKmep.
Hean:

1. CpaBHUTH pU3NYECKHE U XUMUYECKHE CBONCTBA METAJUIOB U HEMETAJLIOB.
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2. HayuuThcs pacro3HaBaTh HOHBI METAJIIOB U HEMETAIIJIOB B paCTBOPaX MO XapaKTepHbIM

PEaKIIHSIM.

3. [TpumeHsTh 3HaHUS A8 JUArHOCTHKM HEUCHIPABHOCTEW (KOppO3us, 3arps3HEHMUS,

YTEUKH).

Teopernueckasi cipaBKa:

J Merannbl:  Oyieck, IUIACTUYHOCTH,  DJIEKTPOIPOBOJHOCTb,
CBOICTBA.
J HemeTasuibl: XpynKoCTh, HU3Kas MPOBOAMMOCTh, OKHUCIUTEIbHBIE CBONCTBA.
. KauyecTBeHHbIE peakuum:
. Fe** + NaOH — 3enénblii ocagok
. Fe** + NaOH — Oypsriit ocanok

J Cl” + AgNOs — 6embrit ocanok (AgCl)
. SO+* + BaCl. — 6emnsrii ocanok (BaSOa4)

I[IpakTHYeckne 3a1aHUA:
3ananme 1. CpaBHeHHE CBOICTB

3anonHuTe TabIUIy:

BOCCTAHOBUTCIIBHBIC

CpoiicTBO

MeTtaaasl (Cu, Fe)

Hemeramasi (S,C)

OJeKTPONPOBOJHOCTD

Bsaumoneticteue ¢ O:

B3auMoelicTBuEe ¢ KMCIIOTaMU

CreneHb OKUCICHUS B COCANHCHUAX

3ananue 2. PacnozHaBaHue BelecTB (MbICJEHHBIH IKCIIEPUMEHT)

B Tpéx nmpoHyMepoBaHHBIX MPOOUPKAX HAXOAATCS PACTBOPBHI:

J Xuaopun Harpus (NaCl)

. Cyaspat meau(Il) (CuSOq)

° Hurpar xkeae3za(Ill) (Fe(NOs)s)

[Ipemnoxure mmaH pacrno3HaBaHus ¢ nomombio pactBopa NaOH m AgNQOs. Hanummure

YpaBHEHUS PEAKIUN U YKOKUTE TPU3HAKH.

3aganue 3. [loydyenue u cBoiicTBa

1. ITonmy4ynTe BOAOPOA peakiuel [IUHKA ¢ COJIIHON KUCIOoTON. Hanuimmre ypaBHeHue.
2. [TomyuuTe yriaekuc/ablid ra3 u3 Mejaa U KACIOTHL. Y paBHEHHE.
3. Kaxk ngoxazarts, uto raz — CO:? (peakuus ¢ Ca(OH)2)

3ananue 4. [IpodeccuonaibHble 321241

1. Ha yuactke JIOII oOHapykeHa p:KaBYMHA Ha CTAJAbHbIX omopax. Hanummure

YpaBHEHHSI KOPPO3HH KeJie3a.
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2. [TIpu pemoHTe OaTapeHOro OTCEKa BBl MOYYBCTBOBAIM pe3Kull 3amax — 3To NHa.
Kaxkoe BeniecTBo MOIJIO €ro BeIACIUTH? (peakiusi COJIM aMMOHUS CO IIET0YbIO)

3. [Touemy ajIlOMHUHHEBBIE POBO/IA HE PKABCIOT TaK, KaK CTAJIbHbIC?

KoHTpoJibHbIE BOIPOCHI:

1 [Touemy Menp UCTIOB3YETCS B MPOBOJAX, a cepa — HeT?

2 Kakue meramibl maccuBUpyrOTCs B KOHIIEHTpUpoBaHHOH HNO;?

3. Kak pacno3nats cynbdar-uoH B pactBope?

4 [Touemy BoZOpOJT COOMPAIOT METOIOM BBITECHEHUS BOJIBI JIM BBEPX JHOM?

5 Kakue Mepsl 3a1uThl OT KOPPO3UU MPUMEHSIOTCS B 3JIEKTPOYCTaHOBKAX ?

OO0uue TpedoBaHUS KO BCEM OTUYETAM:

. Haspanue u 11716 paboThI

. Kpatkas Teopus

. Pemienust 3a1aHuil ¢ ypaBHEHHUSMH U [TOSICHEHUSMH
. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

. BriBog (cBsI3b ¢ ipodeccueii)

IIpakTnyeckoe 3ansaTue Nell

Jucummmmna: O/1.12 Xumust

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

Tema: 3.3. IIpou3BOACTBO HEOPraHMUYECKUX BELIECTB. 3HAUEHUE M NMPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE

HaumenoBanue paborbi: PerneHve NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUA O  poJIK
HEOPraHMYeCKOW XMMHUHU B Pa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX MaTEpHANIOB, AIbTEPHATUBHBIX
UCTOYHHKOB DJHEPrMM M PpEHIEHUH MpoOdJeM HKOJOTMUECKOW, HSHEpreTM4eckoil U MUIIEBOM
0e30MacHOCTH

eab padoThi:

1. Pacmmputs npecTaBieHns 0 3HAYCeHUU HEOPTAaHUIECKOH XUMHUH B COBPEMEHHOM MHE.

2. [Toka3aTh B3aMMOCBSI3b M€Ky IPOU3BOJICTBOM HEOPTaHMUYECKUX BELIECTB U PELICHUEM
r7100abHBIX MPo0sIeM (3HEpreTUKa, HKOJIOT s, 6€30MaCHOCTbD).

3. CdopmupoBaTh yMeHUE NPUMEHSATh XUMUYECKHE 3HAHUS JJS aHalu3a TEXHOJOTHH,
HCIIOJIb3YEMBIX B HEPreTUKE, CTPOUTEILCTBE, MEIUILIMHE U OXpaHe OKPYXKaroIle cpeapl — ¢ YU4ETOM
npohecCHOHANBLHOM HAMIPABIEHHOCTH (JIEKTPOMOHTAX, 00CTYKUBAaHUE 000PYTOBAHHUS).

Teopernueckasi 4yacTh (KpaTKo)

Heopranunueckas XMMHsi — OCHOBa MHOTHX OTpaciiell MPOMBILUIEHHOCTH:

55



OdbaacTn IIpumeps! Heorpanu4yeHHbIX | PoJib
BEIECTB
DHepreTuka Ho, Li, Si, Pb, H.SO.4 TomIMBHBIE 3JIEMEHTHI, aKKyMYJISITOPHI,
COJIHEUHBIC DaTapen
Meaununa NaCl, CaCOs, AgNOs, BaSOs | ®uspactBop, aHTaUUIbl, aHTHCENTHKH,
PEHTTEHOKOHTPACTHBIC CPEJICTBA
CTpoHuTEINHECTBO CaO, Ca(OH)., CaCOs, Al2Os, | llemenr, OeToH, KepammHKa, CTEKIIO,
Si02 OTHEYTIOPHI
DKonorus Ca(OH)z, Na:COs, | Heiftpanuzanus KUCIOTHBIX JTOXKICH,
aktuBupoBaHHBId yroib (C), | ouncTka Bojbl, (hoTOKaTaIH3
TiO2
IInmesas MPOMBINUIEHHOCTh NaCl, NaHCOs, CaCO:s KoHcepBaHTBI, pa3pbIXJuTenH, J00aBKH
AKTyaJIbHbIC HANIPABJICHUS
. Bopopoanas snepreruka: 2H: + O2 — 2H20 + sHeprus (4ucToe TOIInBO)
° JIntuii-uonnpie akkymyasaTopbl: LiCoO:, rpadputr — ocHoBa A 31eKTpoMoOuseit u
NBIT
° DoTOBOJIbTAUKA: KPEeMHHH (S1), TEPOBCKUTHI — MPe0oOpa30BaHKUE COTHEYHOU SHEPTHH
. YaasiauBanue CO:: ucnonp3oBanue CaO — CaCOs

IIpakTHYeckast 4acTh

3aganue 1. «XuMusi B JHepreTuKe»

OTBeThTE Ha BONIPOCH] U IPUBEANUTE YPAaBHEHUS, TI€ YMECTHO:

1. Kakue HeopraHmveckue BelIeCTBA  HCIOJIB3YIOTCI B CBHHIOBO-KHCJBIX

akkymyJasaTopax? Hanumure ypaBHeHHE pa3psiaKy.

2. [Touemy JuTHI TpUMEHSETCS B COBPEMEHHBIX akkymysstopax? KakoBel ero
npeumyiiecTna?
3. Kak kpemuuii (Si) ucnonssyercs B conHeunsix Oarapesx? K kakoMmy kiaccy BemiecTB

OH OTHOCHTCS?
4. B uém cyts BogopoaHoii s3Hepreruxku? [louemy e€ cuuTaroT 3KOJIOTUYHON?
Ypasunenue pazpaoku akkymynamopa:
Pb + PbO: + 2H:SO4s — 2PbSO: + 2H:0
3aganue 2. «XUMHUS B CTPOUTEIbCTBE U OBITY»

3anoysHUTE TaOIHILy:

BemecTBo Dopmyaa IIpumeHenue Knacc coennnennii
M3BecTh Herameénas ITpoun3BoACTBO 1IEMEHTA
Men Hamnonnureins, CTPOUTENbHBIN
Marepual
IToBapeHHas conb Koncepsanr, [1X/]
TIumesas cona Paspeixnurens Tecta
OKcHI aTIOMAHAS AOpa3uB, U30JTOP

3aganue 3. «XUMHUA B MeIUIMHE U YKOJOTHI»
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1. [Touemy xaopua  wHarpuss (NaCl) wucnonb3dyercs g NPUTOTOBICHHS
¢dusnonorunueckoro pacteopa? Kakopa ero KoHIEHTpaIus?

2. [Touemy cyabgpat 6apusi (BaSQOs4) Gezomacen st pearrenorpaduu XXKT, XxoTs HOHBI
Ba* Tokcnunb1?

3. Kak ruapokcua kaabuusa Ca(OH): momoraer 60poThCs ¢ KMCJIOTHBIMH T0KISAMH?
Hanumure ypaBHeHUEe HEUTpAIU3aUU CEPHOU KUCIIOTHI.

4, Kak pmokcema turana (TiO:) ucnons3dyercs B skosoruu? (DoTokataluTHueCcKas
OUYHMCTKAa BO3/TyXa)

3ananue 4. «Pemenue ria00ajabHbIX NPOOJIEM)

OO6cynuTe B mapax / 3alUIIATE MACbMEHHO:

IIpodaema PoJib Heopranuveckoii XuMum IIpumepsbl pemieHuni

OHepreruueckasi 0€30MacHOCTb

Dxonoruyueckas 0€30MacHOCTh

[Tuesas 0e30aCHOCTH

Ipumep:

Oxonoeuneckas 6ezonacnocmes — ucnoavzosanue kanvyumos (CaCQOs) 0nsa ymacuenus 600l u
CHUICEHUSL KOppOo3Uuu mpyo.

3aganue S. [IpodeccuonanbHas 3a1a4a IS JJICKTPOMOHTEpPa

Bbl  oOcnykuBaeTe pe3epBHYI0 CHCTeMY JJEKTPONMTAHUSI Ha 0a3e JHUTUN-MOHHBIX
AKKyMYJISITOPOB.

Kakue Heopranmueckue coeIMHEHUsI COJICPIKATCS B TAKUX aKKyMYyJIsiTopax?

[ToueMy UX HENb3s YTUIM3UPOBATH KaK OOBIYHBIN Mycop?

Kakue mepbl 6e30macHocTH HEOOXOAUMO COOIIOIATH TIPH 3aMEHE JIIEMEHTOB?

Iloockaszka:

Kamoo — LiCoO: unu LiFePOs anoo — epadum (C), snekmponum — coau aumus 8
OpeaHu4ecKkom pacmeopumere.

Jlumuii u kobanbm — MOKCUYHBIE U BOCNIAMEHAIOUUEC NPU KOHMAKME C 8000

KoHTpoJibHBbIE BONIPOCHI

1. Kaxwue HCOPraHNMYCCKHUE BEIICCTBA JICKAT B OCHOBE COBPEMCHHBIX MCTOYHHKOB
SHEpruun?

2. [ToueMy OkcHIBI METAIIOB IIUPOKO UCIIOJIB3YIOTCS B CTPOUTEIBCTBE?

3. Kak Heopranmueckast XuMusi IOMOTaeT peiaTh NpodaemMy 3arpsi3HEHUS BOJIbI?

4. [ToueMy Ba’kHO MPaBUIIBLHO YTUIU3UPOBATH OTPAOOTAHHBIE AKKYMYIISITOPHI?

o. Kak 3HaHUS 1O HEOPraHWYEeCKOH XHUMHM TIOMOTAIOT 3JEKTPOMOHTEpPY B paboTe ¢

HOBBIMHU TEXHOJIOTHSIMHE (conHeuHble manenu, MBI, snextpomoOumm)?
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TpeOoBanus K 0T4ETY

OTuéT NOIKEH COJEPIKaATh!

J HasBanue u nienps paboTsl

J Kparkyto TeopeTnyeckyro cHpaBKy (poJib HEOPraHMYECKOH XHMMUU B KIIHOYEBBIX
OTpaciIsx)

J OTBeThl Ha BCe 3aJjaHKsl C OSACHEHUSIMU U YpaBHEHUAMH (T1e TpeOyeTcs)

J OTBeTbI Ha KOHTPOJIbHBIE BOIIPOCHI

J BbIBOJ, B KOTOPOM OTpaXk€Ha CBsI3b TEMBI € IIpodeccueil 31eKTpoMOHTEpa

BoiBoa (mpumep)

B X04€ NPAKTUYCCKOI'O 3aHATHA A y6em/mcs[, YTO HCOPraHHUYCCKasA XUMUA HUI'PACT KIIFOYCBYIO
POJIb B PCIICHHU COBPEMCHHBIX TCXHHUYCCKUX, OKOJOTHYCCKUX M OHCPIrCTUYCCKHUX 3ajad. 3Hanue
CBOICTB M MPHUMEHEHHUS HEOPraHMYECKHX BEIECTB MOMOTaeT MHE, KaKk OyIyleMy 3JIeKTPOMOHTEpY,
MPaBWJIBHO OOpalaThCs C aKKyMYJISATOpPaMmH, MOHUMATh MPUHIUI PAaOOTHl COJTHEUHBIX MaHEeNeH,
BHIOMpATh O€30MacHble MaTepHajbl W y4aCTBOBAaTh B BHEAPEHUH (3EIEHBIX» TEXHOJIOTUH. ITO
pacmmpsieT Tpo(eCCUOHATBHBIA KpPYro3op H IOBBIIIAET OTBETCTBEHHOCTh 32 OKOJOTHYECKU

I'paMOTHOC O6CJ'Iy>KI/IBaHI/Ie O60py,HOBaHI/IH.

IpakTHyeckoe 3ansaTue Nel2

Jucummmmna: O/1.12 Xumust

IIpodeccusi: 13.01.10 DaexTpoMOHTEp MO PEMOHTY M OOCITY>)KHBAaHUIO JIEKTPOOOOPYIOBAHUS
(o oTpacinsam)

Tema: 3.3. IIpon3BoACTBO HEOPraHMUYECKUX BEIIECTB. 3HAUEHHUE U NMPUMEHEHUE B OBITY M Ha
IIPOU3BOJICTBE

HaumenoBanue pa6orbi: CBOMCTBAa HEOPraHUYECKUX BEILIECTB

Lean paboTbi:

O600IUTh W CHCTEMaTU3UPOBATh 3HAHUA O (PU3MUECKHMX M XUMHYECKHX CBOMCTBax
BOKHEUIITNX HEOPTaHWYECKHX BEMIECTB (OKCHIOB, KHCJIOT, OCHOBAaHUH, COJICH, MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJIJIOB).

VY CTaHOBUTH CBSI3b MEXy CTPOCHHEM, CBOMCTBAMH U IIPUMEHEHNEM HEOPIaHUUYECKUX BEIIECTB
B OBITY, TPOMBILIIEHHOCTH U SHEPTETHKE.

[IpumenuTs 3HaHMS [UIS pEIIeHUs MNPAKTUKO-OPUEHTHPOBAHHBIX 3a/lad, CBA3aHHBIX C
IKCIUTyaTaIued U 00CTyKUBAaHUEM DIIEKTPOOOOPYTIOBAHUS.

Teopernueckasi 4yacTh (KpaTKo)

CBolicTBa HEOPTaHUYECKUX BEILECTB ONPEAENAIOTCS UX CTPOCHMEM H THIIOM XHMHYeCKOM

CBA3H:
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Kaacc BemectB Tun cBsA3u/ cTpoeHue Tunu4Hbie Tunuynbie XHUMUYECKHe
¢uznveckue cpoiictBa | cBOMCTBA
MeTamisl Merannndeckas CBSI3b breck, nmactuuHOCTh, | BoccTaHOBUTENN; pearupyrT C
(Cu, Al, Fe) BBICOKAs KHCJIOTaMH, KHCIIOPOJIOM, BOJIOH
AIIEKTPOTPOBOTHOCTh
Hewmeramnib KoBanentHas Hwuzkas mpoBomumocTh, | OKHUCIUTENH; 00pa3yroT
S, C, 02) (MonekynsipHas/aToMHast) XPYIKOCTh KHCIJIOTHBIC OKCHJIBI
Oxcupt HonHas / koBaJIeHTHAs TBépubie BemiectBa | OCHOBHbIE — € KHCIOTaMH;
(xpome CO2, SO2) KUCIOTHBIE — €O LIEJI0YaMH;
aM(pOTepHBIE — C TEM U JPYTUM
Kucnotst [Tonsiprast koBajeHTHass — | PactBopuMbel B Boje, | Pearupyror c MeTaJUTaMH,
(H2S04, HCI) WOHBI B BOJIC KHUCITBIA BKYC, €JIKHE OCHOBAHUSIMH, COJISIMU, OKCUIaMH
OcHoBaHus Honnas TBEpaupbie, Pearupyrot c KHCJIOTaMH,
(NaOH, Ca(OH)2) TUT'POCKONUYHBIE, €IKHE | KUCIOTHBIMU OKCUIAMH, COJIIMU
Comnu Honnas Kpucramnmmueckue, Peakiuu ~ oOMeHa,  THIpOIH3,
(NaCl, CuSO.) BbIcoKas T TEPMHYECKOE pa3NoKeHne
Baosicno ona npogpeccuu:
. Meow (Cu) — 8blcokasi npo8oOUMOCHb, YCMOUYUBA K KOPPO3UU —> NPOBOOd.
. Amomunuti (Al) — néexutl, Ho nokpwvieaemcs Al:0s — 3awuma om oxucieHus.
. Cepnas kucnoma (H:SOs) — anexkmponum 6 akKymyaisamopax.
. Kpemnuii (Si) — nonynposoonux — conneunvle bamapeu, MUKpOCxembl.

HpaRTn'{ecxaﬂ 4acTb

3aganue 1. «CBoiicTBa — NPpUMEHEHHE»

3amnoHuTe Ta6m/1uy, YKa3aB CBOﬁCTBa, JIC)KaKre B OCHOBEC NPUMEHEHM S

BemecTBo Dopmyaa CaoiicTBa IIpumenenue B OBITY WU
(pusnueckue/ MPOU3BOIACTBE
XHUMHYECKHE)
Menp Cu [IpoBoma, 0OMOTKM JIBUTATENEH
Oxcuj1 aTOMUHHS AlO; W3zonsTopsl, abpa3uBsl
CepHast KUCIIOTa H>SO4 DNEKTPONUT B aKKyMYJISITOpax
Kpemnnii Si ConHeuHble TaHEeTH, MOJYTIPOBOAHUKHI
I"'aménas u3BecThb Ca(OH): HeliTpanu3zanus KUCIOT, CTPOUTEIBCTBO
XJI0pHUJ HATpHsI NaCl ®uspacteop, IIX/], anTHrosnonén

3aganue 2. XumMmnyecKHe CBOiicTBa — ypaBHEHUsI peaKuui

CocraBbTe ypaBHEHUS PEAKIINM, XapaKTEPU3YIOIINE CBOMCTBA!

1. B3auMogeiicTBHe MeTa/llIa ¢ KHCJIOPOAOM:

Al+ 02—

2. B3auMoaeiicTBHe OCHOBHOI0 OKCH/IA C KUCJIOTOM:

CaO + HCI —

3. B3aumoneiicTBre KMCJIOTHOIO0 OKCHAA CO HIEI0YbIO:

CO2 + NaOH —

4, B3aumopgeiictBue am¢oTepHOro ruIpOKCHIA CO MIET0UYbIO:
Al(OH); + NaOH —

o. Peakumusi cou ¢ KUCJI0TOM (BblIeJIeHHE Ta32):
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Na.COs + H2SOs —

6. Koppo3us kesie3a (ynNpoiéHHo):

Fe + O + H.O —

Ykasyicume mun kasxcooii peakyuu u npuznaku eé npomeKkaHus.
3aganue 3. PacnmodnaBaHue BelecTB MO0 CBOHCTBAM

Bam BbIJaHbI TPH IPOHYMEPOBAaHHBIE OOPA3IIBL:

. Iopomoxk 4yépHOro uBeTa
. BeJblii kpucTaJIMYECKU TOPOLIOK, PACTBOPUMBbIii B BOjIe
. Ceppble OsecTsimme rpanyJibl

[IpeanonoxkuTte, kakue 310 BemecTBa u3 cnucka: CuO, NaCl, Al.

O6ocHyiiTe BbIOOD, OnMpasich Ha (pU3HYECKHEe U XUMHUYeCKHe CBOMCTBA.

Ilpumep:

Cepvie brecmsawue epanynvl — anOMUHUL (MEMaiil, Xapakmepuwiii 61eck, nAACMUYHOCHb).

3ananue 4. [IpakTHKO-OPHEHTHPOBAHHBIE CUTYAIMHU

1. ITouemy Henb3si MCHOJIB30BaTh CTAJbHbIE ((KeJie3HbIE) €MKOCTH JJIsl XpPaHEHUs:
pa30aBJieHHOH cepHO# KMca0ThI? Hanumre ypaBHeHHE peakiuu.

2. ITouemy ajOMHUHHEBasi NMOCYAAa He paspyliaercs B BOJe, XOTH AJIOMHHHA —
AKTHUBHBIN MeTaJLI?

3. IIpu yreuke 3JIeKTPOJIMTA U3 AKKYMYJIATOPA Ha MOJI NOMNAJIAa cepHas Kucjaora. Yem
MOKHO e€ HeliTpaau3oBath? Hanummire ypaBHeHue.

4. ITouemy kpemHmii, a He Medb, MCIOJb3YyeTCs B COJHEYHBbIX Oarapesax? Kakoe
CBOMCTBO KPEMHHUS 3[1€Ch BaXKHO?

3aganue 5. «OnacHble cBOiicTBA — Mepbl PEI0CTOPOKHOCTH

3anoyHUTe TaOIHILY:

BemectBo OmnacHble cBOICTBA Mepbl NpeoCTOPOKHOCTH TNPH
padoTe
NaOH (enkwuii HaTp) Enkoe, BbI3BIBAET 0KOTH
H2SO4 (koH11.) OOyriMBaeT OpraHuKy, TOKCHYEH
nap
Awmmuak (NHs) Pe3kmii 3amax, pasgpaxaer mObIX.
MYTH
ITeuts Al Bocnnamensiercs B Bo3yxe

KoHnTpoJsbHbIe BONPOCHI

1. Kakve ¢usnueckne CBOWCTBAa JeNalOT MeAb W ATIOMUHUN TMOAXOMSIIMMHU IS
3JIEKTPONPOBOJIKHU?

2. IloueMy OKCHI QJIIOMUHHS XUMUYECKM HHEPTEH, XOTSA QJIIOMUHUNA — aKTUBHBIN
MeTami?
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3. Kakpme XmMHMYeCKHE CBOWMCTBA KHCIIOT JIe)KaT B OCHOBE UX INPUMCHCHHUA B

IIPOMBIIIIIEHHOCTH?
4. [Touemy conu HeKOTOpBIX MeTa/I0B (HanpuMmep, CuSO4) TOKCUUHBI?
S. Kak 3HaHue CBOMCTB HEOPraHMYECKUX BEIIECTB MOMOTraeT NPeJOTBPATUTh aBapUU IpU

0o0cmy>)kuBaHUU 000pyI0BaHUs?
TpeOoBanus Kk oT4éTY

OTuéT NOIKEH COJEPIKaATh!

J Ha3zBanue u niens paboTh

. KpaTkyto TeopeTnueckyo cipaBKy (CBsI3b CBOMCTB U IIPUMEHEHMS])

o Pemienus Bcex 3a1anuil ¢ 000CHOBAHUSMU U YpPaBHEHUSMU

o OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI

o BeiBog, oTpakaromuii 3HaueHuME 3HAHMH O CBOMCTBAaxX BEILECTB JuId Ipodeccuu
3JIEKTPOMOHTEPA

BriBoa (mpumep)

B xoze mpakTHueckoro 3aHATH 5 0000 3HAHUS O CBOMCTBaX HEOPTaHUYECKUX BEIIECTB U
yOeauscs, 4TO UMEHHO 3TH CBOMCTBA OINPEICINSAIOT UX NMPUMEHEHUE B SHEPreTUKE, CTPOUTENIBCTBE U
obITy. [loHnMaHue, mouemMy Meb MPOBOAMT TOK, IOYEMY CEpHasi KUCIOTa pa3belaeT MeTall, a OKCH]
TIOMUHHS 3alllMIIaeT €ro, IO03BOJSET MHE Kak JJIEKTPOMOHTEpY Oe3omacHo U 3(PQPEeKTUBHO
oOciTy’)xuBaTh 00OpYJIOBaHWE, BHIOMpATh NMPABWIBHBIE MaTepUalbl M PEarupoBaTh Ha HEIITATHHIC
curyauuu  (yTeukd, KOppO3us, TIeperpeB). 3HaHME XHMHUYECKHX CBOHCTB —  OCHOBa

HpO(i)eCCI/IOHaJ'H)HOI\/'I KOMIICTCHTHOCTH.

IIpakTnueckoe 3ansaTue Nel3

Jucuummna: O/1.12 Xumus

IIpodeccusi: 13.01.10 DaexTpoMOHTEp MO PEMOHTY M OOCITY>)KHBAaHUIO 3JEKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 4.1. Knaccudukanus, cTpoeHe 1 HOMEHKJIATypa OpraHMYeCKUX BEIIECTB

HanmenoBanmue padorbi: HoMeHKIaTypa OpraHMYECKUX COEAMHEHUN OTAENIBHBIX KIJIACCOB.
CocraBieHue CTpYKTypHBIX (hopMys 1o Ha3BaHUSIM. Pacuér mpocreiimeit GopMysbl 0 371€MEHTHOMY
COCTaBy

esab padoThi:

1. OcBonth mnpaBuia cucreMarudeckod HomeHkiaatypbl HMIOIIAK 11 OCHOBHBIX
KJIACCOB OPraHMYECKUX COECIMHEHUI.

2. Hayuutbcs cocTaBjATh NOJHBIE M COKpPalléHHBIE CTPYKTYpPHBbIE (POPMYJbI 110

Ha3BaHHUIO BEUICCTBA.
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3. Otpabotath  HaBBIK  pacuéra  mnpocrteiimeii  (OMmuUpuYeckoil)  ¢GopmMyJabl
OPraHuYecKoro BemecTsa rno MacCCOBbIM JOJISIM 3JIEMEHTOB.

4, [TornMaTh 3HAYCHHUE OPTaHWMYECKHUX COCIWHEHUH B Mpo(decCHOHANBHON AeITeIbHOCTH
(M30JISIMOHHBIE MaTepPHAJIbl, PACTBOPUTEIH, TOILJIMBO, TOJTUMEPHI).

Teopernyeckas 4acTb

1. OcHOBHBIE KJIACCHI OPraHUYECKHX COeINHEeHU I
Kanacce Oo6mas gopmyna DyHKUUOHAIbHASA IIpumep (Ha3Banue-

TPIIIIA ¢opmyaa)
AnkaHbl CuHanez - Ilponan — CHs;—CHz—
CHs
AJKeHbl C.Hz, C=C OtuneH — CH=CH>
AJKUHBI CHzp—2 Cc=C Anetnnen — HC=CH
ApomMaTtuieckue - bensoapHOE KOJIBIIO Tonyon — CsHs—CH3s
Criapthl R-OH —OH Oranon — CHs—CH.—OH
DeHOITBI Ar-OH —OH =a Gensone ®enon — CsHs—OH
AJbaeruanl R-CHO -CHO Meranans — H-CHO
Ketons! R-CO-R' >C=0 Aueron — CH;—CO-CH;
KapOoHOBBIE KHCIOTHI R-COOH —COOH YkcycHas kuciora —
CHs—COOH

2. IIpaBuaa UIOIIAK (ocHOBHBIE)

1. Bbi0paTh ri1aBHyIo Henb — camylo JUIMHHYIO, C (YHKIIMOHAIBHOMN TPYIIION.

2. [IponymepoBaTh Tak, 4ToOBl (YHKIMOHANbHAs TpyMNIa WIA 3aMECTUTENIb UMEIH

HAaMMeHbIIMA HOMeP.
3. HaszBanmue:

MOJIOKEHHEe-3aMecTUTeNb + KopeHb (1o unciy C) + cyddukc (no knaccy)

. -aH — aJIKaH, -€H — aJIKEH, -UH — aJIKUH
. -0JI — CIIUPT, -alb — AJIbJIETU]], -OH — KETOH, -OBasi KUCJIOTa — KapOOHOBAas KMCIIOTa
Ilpumep:

CH;—CH>-CH(OH)-CH; — dyman-2-on

3. Pacuér npocreiimei ¢GpopmMyJibl

Anroput™m:

1. [Tpunste Maccy BemectBa = 100 r — Maccel 211eMeHTOB = %

2. Haiitu komm4uecTBO BellecTBa: n=

3. Haiiti cooTHOIIeHHEe aTOMOB (pa3/eIuTh HA HAUMEHBIIIEE N )

4, [TonyunTs 1IET0YKCIIEHHBIE MHAEKCH — NmpocTeimas ¢gopmyaaa

IIpakTHYeckast 4acTh
3aganue 1. HazoBuTe BemecTBa 0 CTPYKTYPHBIM (hopMyJIaM
1. CHs—CH>—CH—CHs —
2. CH=CH-CHs —
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CH=C-CH; —
CHs—CH>—OH —

CsHs—CHs —
CH;-CH>—COOH —

H-CHO —

Ykaorcume knacc kascoozo eeuecmea.

3ananme 2. CocraBbTe CTPYKTYPHBIE GOPMYJIbI 10 HA3BAHUSIM

IlenTan
Byren-1
Iponuu

ITaHoa

Benzoa

© N o o~ w DN PE

3
4
5. CHs-CO-CHs3 —
6
7
8

2-MeTHJINPONaH

IIponaHoH (aueToH)

MeraHnoBasi (MypaBbHHAs1) KHCJI0TA

[IpencraBbTe B cokpaiéHHon cTpykTypHOi popme (Hanpumep: CH:CH2OH).

3aganue 3. Pacuér npocreiimeii ¢gopmyabl

Pemure 3amaun:

BemectBo conmepxur 85,71% yraepona m 14,29% Bogopoma. Hailinute npocreiinnyro

dopmyay.

B cocras Bemecta Bxomsat: C — 40,0%, H — 6,7%, O — 53,3%. Onpenenute MpocTeHIIyIO

Gopmyy.

IIpu cropanum opranuueckoro Bemiectsa nomydeHo 72 r CO: m 36 r H:0. Haiigute

npocteinryio hopMyiy.

Hoockazka (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: (Ho smo ne monexyra! Peanvnas — C2Ha,

CsHs u mc))

3ananue 4. [IpodeccuonanbHas opueHTALMS

3anoJHUTE TA0IHILY:

BemecTBo dopmyaa Kaace I[Ipumenenue B
3JIEKTPO0OOPYI0BAHUHT
WIH OBITY

AnetwieH HC=CH AnKuH Pe3ka u cBapka MeTaioB

OTUIOBBIN cIUPT PactBopuTens,
00€e3KUpPUBAHKE
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KOHTAaKTOB

AnetoH

Ounctka H30JISILIHH,
PacCTBOPHUTEIb

Ilonustnnen

(-CH2—CH2)s [Momumep (ayikan) Wzonsius kabenei

benszon

(Mcropuuecku —
pacTBOPUTEIb, ceifuac
OTpaHUICH)

VYkcycHas KuciaoTa BriToBas XUMHS,

ANIEKTPONUTHL (B PEAKHX
CITyJasix)

3ananme 5. «Haiian ommoKy»

I/ICHpaBBTe HCIIPAaBUJIbHBIC HA3BAHUA:

1.
2.
3.
4.

3-MeTHJI0yTaH —
Bbyranoa-3 —
1,2-numeTnn16eH30.1 — (yKazaTh MPaBHUIIbHOE TPUBUAIBHOE Ha3BaHUE)

IIponanajp — (MPOBEPUTH HAITUCAHNUEC)

ObocHytime ucnpagnenus.

KOHTpOJIbeIe BOIIPOCHI

1. Uro onpenensier cypdukc B Ha3BaHUM OPraHUYECKOTO BEIIecTBa?

2. [Touemy B anKeHax M aJKUHAX 0053aTENILHO YKa3bIBAETCS MOJIOKEHHE KPATHOM CBS3U?

3. Yem npocreiiimas popmysa OTINYAETCS OT MOJIEKYISIPHOM?

4. Ilouemy coupTel M KETOHBl 4YacTO MCIOJIB3YIOTCS KakK pPAacTBOPHUTEIN B
AIEKTPOMOHTaXKE?

S. Kak 3HaHMe HOMEHKJIaTypbl TOMOTaeT MpU paboTe C TEXHUUECKOW JOKyMEeHTauued u
I'OCTamu?

TpebGoBanus Kk oTuéTy

OTYET NOJKEH COAepPIKaATh:

HasBanue u uenb padboTsl

Kpatkyto Teopernueckyto crpaBky (kiaccel, npasuia MIOITAK, anroputm pacuéra)
Pemienust Bcex 3agaHuil ¢ MOSACHEHUSIMU

OTBeTHI Ha KOHTPOJbHBIE BOMPOCHI

BeiBon, oTpaxaromuii  3HayeHHE ~ OpPraHMYECKOM  XUMHMM A Hpodeccuu

AIIEKTPOMOHTEPA

BriBoa (mpumep)

B XO04€ MPAKTUYCCKOTO 3aHATHA S OCBOWII OCHOBBI CHCTEeMaTHUUEeCKOM HOMCHKIJIATYpPhbI

OpTraHU4YCCKUX BCIICCTB W HAYYUIICA COCTABJIATH CTPYKTYPHBIC (I)OpMy'J]BI 10 Ha3BaHUAM. Takxke A

oTpalboTan METOAMKY pacuéra mpocTeninel GopMyIIbl 10 NEMEHTHOMY COCTaBy. DTH 3HAHUS BaXKHbI

JUIsl TIOHMMAaHHS CBOMCTB MaTepUalOB, C KOTOPBIMU MPUXOIUTCS paboTaTh AJIEKTPOMOHTEPY: OT

M30JsMK  Kabenel (TOMMATUIICH) 10 pacTBOpPUTENCH (CIHPT, alleTOH) W TOIUIMBA JJIS Ta30BbIX
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ropenok (aueruseH). [IpaBunbHOe pacro3HaBaHWE M HA3bIBAaHUE BEIIECTB MOBBIIIAET OE30MACHOCTh U

3¢ (HeKTHBHOCTH TIPOGECCHOHATHHON ACSITEITLHOCTH.

IIpakTuyeckoe 3ansitue Nel4

Tema: PemieHue nenoyexk NpPeBpalleHU Ha TEHETUYECKYI0 CBSI3b MEXIy KilaccaMu
OpPraHUYECKHX COEAUHEHUN. PelieHne pacyéTHbIX 3ajad 110 YPaBHEHUSM PEAKIUMUA C y4acTUEM
OpraHUYECKUX BEIECTB

esab padoThi:

3aKpenuTh 3HAHUA O TeHeTHYecKOoii CBSA3M MEX/y KJIacCaMH OPraHUYeCKUX COeIUHEHUH.

OTtpaboTaTh HAaBBEIKM COCTABJIEHHSI YPAaBHEHHM peaknuii ¥ HA3bIBaHUS BelIeCTB TI0
cucreMmaruueckor (MIOITAK) u TpuBHansHOl HOMEHKIATYPE.

HayuuThcs pemath pac4éTHble 3aa4M 10 YPaBHEHHSIM PEaKUUN C y4aCTHEM OPraHU4YeCcKHX
BelIecTB (Ha BBIXOJ MPOAYKTA, Maccy, 00bEM raza).

[TonuMath 3HaYeHUE OPraHUYECKUX PEAKIUN B MPOU3BOJCTBE MAaTEPHAIOB, HUCIOJIb3yEMbIX B
AIEKTPOOOOPYI0BAHUH (ITOJTUMEPBI, PACTBOPUTEIH, TOILJIUBO).

Teopernueckasi cnpaBka

OCHOBHBIE TUIIBI PEAKLIMI B OPraHUYECKON XUMHH:

. I'mnpuposanue: C:Ha + H. — C:Hs

. I'anorennpoBanme: C:Hs + Br. — C2H4Br2

. I'maparauus: C.Hs + H.O — C:HsOH

. Oxkucienne:

. msirkoe: C2Ha + [O] + H20 — CH2OH—CH:0H (3TUiIeHr UKo )

. nosiHoe: C2Ha + 302 — 2CO:2 + 2H20

o Hernapatanus cnupros: C:HsOH — C:H4 + H20 (B mpucyrctBun H2SOs, 170°C)

. OxmuciieHne CIUPTOB:
J MEPBUYHBIN — aJbAeTu — KUCI0Ta
. BTOPUYHBIA — KETOH

IIpakTHYeckue 3a1aHUsA

3aganue 1. [lenoykn npeBpameHni

CocraBbTe ypaBHEHMsI peakllUii 1 HA30BUTE BCE BEIIECTBA:

Ienouka 1:

MeTtan — XJIOpMeTaH — 3TaH — JTHIEH — 3TAaHOJI — ATaHaJlb — YKCYCHas KUCJIO0Ta
enouka 2:

KapOuz xanpiust — arnerusieH — 0eH30J1 — HUTPOOEH30J1 — aHWJIMH

Lna kascooii peakyuu yxasicume ycioeus u mun.
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3ananme 2. Homenkiaarypa

Hatite nazpanus nmo MIOITAK:
CHs—CH>—CHO —
CHs-CO-CH>—CH; —
CH>=CH-CH>-OH —
HOOC-CH>—COOH —
CsHs—NO2 —

Ha000pOT — 3anUIIUTE GOPMYIIBI:
[IponanoBas kucnoTa
byranon

denon

© 0 N o g O ~ wDd e

OTUICHTJIUKOJIb

-
©

AneTnieH

3aganue 3. Pacuérnble 3axaun

1. Kakoii 00béM 3THieHa (H.y.) MOKHO MOJIYYUTh U3 92 T 3TaHOIa, €CIU BBIXOJ peaKLIUU
80%7?

2. [Tpu cropanuu 4,6 T opranudeckoro BemiecTBa odpazoBanocs 8,8 r CO:2 u 5,4 r H2O.
[TnotHOCTB MapoB no Bogopoay — 23. Haitnure Monexkysipayto Gpopmyiy.

3. CKONIbKO TpaMMOB YKCYCHOM KHMCIIOTBI 0OpaszyeTcst Nmpu okuciaeHun 46 r 3TaHoia
(BeIx01 90%)?

Hoockaszka (3a0aua 1):

C:HsOH — C:H+« + H:0

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

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

3ananue 4. [Ipodeccuonanbuas 3agaua

OTHeH HCIIOJIB3YETCA NI MOJTYYCHUS MOJUITHIICHA — HU30JIAUOHHOI'0O MaTepuajia KabeJen.

. Hanumure ypaBHeHnEe noauMepHU3aiy dTUIICHA.

. [ToueMy MONMMATUIIEH XUMUYECKHU HHEPTEH U yCTOMYNUB K Biare?

. Kakoit 00béM sTmnena (H.y.) HyxeH mia nonydeHus 100 kr momwmdTUiieHa (BBIXOL
100%)?

KoHTpoJibHBbIE BONIPOCHI

. Yto Takoe reHeTUYECKas CBA3b B OPraHN4ECKONH XUMHUH?

. Kak 13 cniupra noiay4uTs ankeH?

. [Touemy anpaeruabl JIETKO OKUCISIOTCS, 4 KETOHBI — HET?

. Kak onpenenuts MONeKyIspHYIO (POpPMYITy MO IUIOTHOCTH apoB?
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J Kak 3HaHus o mpeBpalleHUsIX OpraHMYECKUX BEIIECTB IOMOTAlOT B pabore ¢

MMOJIMMCPHBIMHU MaTCpI/IaJ'IaMI/I?

IIpakTnueckoe 3ansaTue NelS

Tema: «IlonydeHnue 3TuIEeHA U U3YYEHHUE €TI0 CBOMCTBY

Ilpumeuanue: IlockonvKy He 6ce KOMNEON(CU UMEIOM XUMUUECKVIO 1abopamopuro, 3a0anusl
BKIIOYAIOM ONUCAHUE ONbIMA, MbICIEHHbIU IKCNEPUMEHMN U PACYEMDBL.

Lean paboThI:

1. W3yunth 1a00paTOpHBIil cr1ocOo0 MOTyUYSHUs 3TUJICHA JeTUapaTalreil 3TaHoa.

2. HccnenoBath (Qu3MyecKue M XUMHUYECKHE CBOWCTBA JTHIEHA (TOpEHHUE, peakluu
IPUCOEANHEHNUS, OKUCIICHUS).

3. OtpaboTtath pacuéThl C UCHOIB30BAHUEM OTHOCUTEIBHON IIIOTHOCTHU I'a30B.

4. [ToHsTh 3HAUEHUE ITUIIEHA KAaK UCXOJHOTO BEUIECTBA VISl MOTYUYESHHSI TOJTUMEPOB (B T.4.
U30JISILIMOHHBIX MaTepUANIOB).

Teopernueckas cnpaBka

. HHonyyenue yTniieHa:
H: S04, 170°¢
CH; CH,OH ——— CH,=CH, 1 + H,0
o CpoiicTBa 3THJICHA:
. BbecuBeTHbIif ra3, cnabbli 3amax, Majao pacTBOPUM B BOJIE
. I'opur ¢ sspkuM nIaMeHeM:

C,H, +30, — 2C0, + 2H,0

o ObeciBeunBaeT OpPOMHYIO BO/lY (peaklius IPUCOEIMHEHUS):

CH,=CHs + Br; — CH> Br—CH, Br

J O6ecupeunBaet pactBop KMnOa (okucieHue — 3TUIEHTITNKOIIb)
o OTHocHuTeIbHAS IUVIOTHOCTH ra3a:
D Mgz D M:sss
H P ' EOLT 2

IIpakTuyeckue 3a1aHus
3aganue 1. Onucanne 1a00paTOPHOIO ONBITA

Onwuiure, Kak B JIAOOPaTOPUH MOTyYArOT STHIICH:
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Kakwue BemectBa 6epyt?
Kakue ycioBust HyKHbI?
Kak cobupator rasz?

Kak nokasate, 4to noiayumics uMeHHo 3TuieH? (2 crocoba)

3aganue 2. CBolicTBa ITH/IEHA — YPABHEHHS PeaKIMii

Hanummre ypaBHeHus:

1
2
3.
4
5

['openue >TuneHa

BsaunmoneticTBre ¢ 6poMHOI BOIOI
B3aumopeiictBue ¢ Bojoi (ruaparaiusi)
Msirkoe OKUCIeHHE TePMaHraHATOM Kaslus

[Tonmumepuzanus

Vkaowcume npusnaku npomexanus peakyutl.

3aganue 3. Pacyérsl ¢ MJIOTHOCTHIO Fa30B

1.

[I10THOCTH MapoOB OpPraHUYECKOro BellecTBa Mo Bomopoxy — 14. Haiigure

MOJIEKYJISIPHYIO Maccy U popmyy (IPEanoI0KUTE, UTO ITO aJIKEeH).

2.

II10THOCTH HEM3BECTHOTIO I'a3a I10 BO3AYyXY — 0,97 OHpe,Z[eJ'II/ITe €TI0 MOJISIPHYHO MaccCy.

Mosxert 11 310 OBITH ATHIIEH?

3.

Kaxoit 00néM sTrieHa (H.y.) umeet Maccy 14 1?

Pewenue (1):
M=D H 2 -2=14-2=28 2/monv — C:Hx

3aganue 4. [IpodeccuoHaIbHOE IPUMEHEHUE

1.
2.

[Touemy MOJIMAITUIIEH — XOPOIIHI HU30JIATOP?

Kakue BpenHble BemecTBa MOTYT BbIIENATbCS npu ropeHun [IBX-uzomsuum (B

OTJIMYME OT MOJIUITUIICHA)?

3.

[Touemy npu paboTe ¢ OpraHMYECKUMH PACTBOPUTENSIMH (TAHOJI, all€TOH) 3alperieHo

IIOJI30BaThCSA OTKPBITBIM OTHEM?

KoHTpoJibHBIE BONIPOCHI

1
2
3.
4
5

[Touemy 1u1st monmy4eHust dTuieHa HyxkHa Temneparypa 170°C, a ve 140°C?
Kak nokazate HEnpeaenbHOCTh YIriieBoagopoaa?

YeMm oTnMyaeTcs peakus MprucoeINHEHUs OT PEaKIK 3aMeleHus?

Kak paccunraTh MI0THOCTB raza o BoJ0poy?

HO‘{CMy 3HAHHE CBOMCTB ATUJIEHA BaXKHO JJIS SHCKTpOMOHTepa?

TpedoBanus k oT4éTam (110 060MM 3aHATHSIM)

OT4éT NOKEH CONEPIKATD:

Ha3Banue u 11e16 paboThI
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. Kpatkyro Teopuro

. Pewienus Bcex 3agaHuil C ypaBHEHHUAMU U pacyéTaMu
J OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI
. BriBOJ, CBs3BIBarONIMI TEMY ¢ TIpodeccueit

BeiBoa (mpumep nJst 3ansitust NelS)

OTUIEH — KIH0YEBOE OPraHUYECKOE BEUIECTBO, U3 KOTOPOIO MOJYYaroT IOJIUATUICH — OJIUH
U3 CaMbIX PAaCHpPOCTPaHEHHBIX M3OJSALMOHHBIX MaTepuanoB B KaGenbHOM mpoaykuuu. M3yuenue ero
CBOMCTB IIOMOT'Aa€T IOHATH, I0YEMY MOJUITUIEH YCTOMYMB K BJIare U XMMUYECKUM BO3ACUCTBUSM, a
TaK)K€ KaKME€ PUCKHM BO3HMKAIOT IIPHU €ro IMEperpeBe WIM FOpEeHUU. 3HAHUE METOJOB IOJYyYEHUS U
UJACHTU(GUKAIMKA HENPEIeNIbHBIX YIJIEBOJOPOIOB IMOBBIMIAET OOIIYI0 XHMHUYECKYI0 TIPaMOTHOCTD,
HE00X01uMYyIo IpH paboTe ¢ COBpeMEeHHbIMU MaTepranamu.Kakoit 00bEM THIIEHA (H.Y.) UMEET Maccy

14 r?

IIpakTHyeckoe 3ansaTue Nel6
Tema: PemeHnue nNpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUN IO COCTABICHHUIO XUMHUYECKUX
peaKIMid, OTPAKAIOLIMX XUMHUYECKYI0 aKTUBHOCTb OPIaHUYECKUX COCAMHEHUI B pa3iMyHBIX Cpeaax
(mpupOIHBIX, OMOIOTUYECKUX, TEXHOT€HHBIX )

ean padoTbi:

1. Iloka3aTe poJIb OpPraHUYECKUX BEIIECTB B IMPUPOAE, OpPraHU3ME YEIOBEKa U
IIPOMBILIIEHHOCTH.
2. Hayuutbcs cOCTaBIIATH  ypaBHEHWs  PEAKLUN, XAPAKTEPU3YIOIIMX IOBEACHUE

OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ B pa3HbIX CpCaax.

3. [TpuMeHATh 3HAHUS AT aHATU3a SKOJIOTMYECKHUX, OMOJIOTMYECKUX M TEXHOTEHHBIX
CUTYallUi, CBSI3aHHBIX C 3KCILIyaTaluel 3JeKTpooOOpyA0BaHMS.

Teopernyeckasi cnpaBka

Oprannueckue BEIecTBa y4acTBYIOT B:

J BuoJjiornyeckux npoueccax: asixaHue, OpoxxeHue, MeTadoIu3M
o IIpupoaHbIX HUKJIAX: pa3IokKeHNue, THUeHne, (pOToCHuHTE3
. TexHOreHHBIX Mpoueccax: rOpeHNe TOIJIUBA, Pa3I0KEHUE MTOJIMMEPOB, KOPPO3Us MO

JENCTBHEM OpPraHU4YEeCKHX KUCIIOT
Baskuble peakuuu:
. CnupTroBoe OposkeHHe:
CsH,, 05 — 2C,H; OH + 2CO,

L4 OkHucjieHne 3TaHOJIA B OpraHusme:
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C.:H;0H + [0 — CH3; CHO — CH; COOH

o I'opeHnue yriieBoaoposos:

C.H, +0, — CO; +H, 0

. I'mapouu3 xupos:

#up + H; ) — mHEnepHEHE + AHPHBICKHCTOTE

Herpamanusi mosiumepoB noja Y @-u3jnydyeHueM WM PH HATpeBe
I[IpakTuyeckue 3aaHus
3ananne 1. Peaknuu B 0M0JIOrHYeCKUX CHCTEMAax

CocraBbTe ypaBHEHHUS:

1. AspoOHOE JBIXaHUE TITFOKO3bI
2. MonouHoKHCII0€ OPOKEHHUE TITFOKO3bI
3. Oxucrnenue MeTtaHosna B medeHH (10 ¢GopMmalblerHaa U MYPaBbHHON KHCIOTHI —

IIPUYMHA OTPaBJICHUS)

4, [Muaponm3 caxapo3bl («<MHBEpPCHUS caxapay)

Vkaosrcume ycnosus u buonocuueckoe 3HaveHue.

3ananue 2. Peakiuiuu B npupoaHoi cpene

1. Kak mnpoucxomut Ouojiornueckoe pasiio:keHue MOJIUITHIEeHA? (OYEHb MEJICHHO;
COBpPEMEHHBIE pelleHns — J100aBKH i (HOTOerpaialiium)

2. [Touemy pacTuTeJBHBIE Macja MOTYT MNpOropkHyts? Hamummre ynpomeéHHyro
PEeaKL1I0 OKUCICHNSI HEHACBILIEHHBIX KUPOB.

3. Kak meran obOpasyercsa Ha cBasikax? Hanumumre ypaBHeHHE aHA3pOOHOTO pa3iioKeHUs
OpTraHMKH.

3aganue 3. Texnorennoie peakuuu (MpogeccnoHaIbHAsA HANIPABJICHHOCTD)

1. ITIpu neperpese IIBX-u30isuum BhIIEISETCS XJopoBoaopoa. Hanumure ypaBHeHHe
TEPMHUECKOTO Pa3JI0KEHHUS:

CH, —~CHCI y ... 4+ HCI

2. [Touemy STHIOBBII CHMPT HCHONB3YyeTCs s oOe3kupuBaHHUA KoHTakToB? Kak oH
B3aUMO/ICHCTBYET C )KUPOBBIMHU 3arpsi3HEHUSIMU?

3. [Ipu ropennn auzensHOTO TorwMBa (yciioBHO — Ci2Hae) B renepaTope obpasyrorcs CO2
u H20. Hanumure ypaBHenue. Yto oOpa3yeTrcs Ipyu HEMOJIHOM CrOpaHUM?

3aganue 4. JKoJornyecKue U 0€30MacHOCTHBIE ACIEKThI

Curtyanus Opranuueckoe Peaknus/puck MepbI 3aIIMTHI
BeIIEeCTBO
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VYTeuka VYrneBonopoast 3arpsi3HeHHe nouBsl, | COop, HelTpanu3anus
TpaHchOpPMaTOPHOTO MOKapOONACHOCTb

Maciua

Hcnons3oBanue anerona | Keton Jletyu, Bocnamensiercs | [IpoBerpuBanue, 3amper
JUTsl OYHCTKH OTHS

Xpanenne drtaHoma B | Coupt Moxer pactBopsTh | Mcnonb3oBath CTEKJIO
IIJIACTUKOBOM Tape HEKOTOPHIE ITOIUMEPEI w [19T

KoHTpoJibHBbIE BONIPOCHI

1. [Touemy MeTaHO SIIOBUT, a 3TAHOJI — HET (B YMEPEHHBIX J103ax)?

2. Kakue nponykTsl 00pa3yroTcs IpU HEMOJIHOM CTOPAHUU OPraHUYECKUX BEIECTB?

3. [Touemy IIBX npu ropennn onacHee moJiM3THIIEHA?

4. Kak opranmdeckne KuCIOTHI (YKCYCHas, MypaBbHHAs) BIUSIOT Ha METaNTHYECKUE
KOHTAaKThI?

S. Kak 3HaHus 0 peakuusx OpraHu4ecKrX BELECTB OMOTAIOT IPEIOTBPATUTH aBapuu?

IIpakTnueckoe 3ansaTue Nel7

Tema: CTpyKTypa U CBOICTBAa OPraHUYECKUX BELIECTB

eab padoThI:

1. YCTaHOBUTH CBSI3b MEXKAY CTPOEHMEM MOJIEKYJ OPraHMYECKUX BEIIECTB U MX
(pusuyeckUMN U XMMHUYECKUMM CBOMCTBAMM.

2. OtpaboTarh HaBBIKM aHalW3a BIUSHUS (DYHKIMOHAIBHBIX TPYII, H30MEPHH,
MEKMOJIEKYJISIPHBIX B3aUMOICVCTBUM Ha CBOMCTBA.

3. [IpumMeHuTh 3HaHUS 11 OOBSICHEHUS TIOBEICHHUSI MaTEPUAIOB B DJIEKTPOOOOPYI0BAHUH
(momuMepsbl, paCTBOPUTEITH, TOTLITUBO).

Teopernyeckas cipaBka

daxkTop BiausiHue Ha cBolicTBa
@yHKIHOHAIBHAS TpyIa Omnpenensier xuMuueckyo aktuBHocTh (-OH — crupter; -COOH —
KHCJIOTHI)

Jnuna yriieponHoil nenu 1 JuIMHAa — 1 TeMIeparypa KUIEHUs], | pACTBOPUMOCTb B BOJIE

Hanwuame KpaTHBIX CBsizeit 1 peaknuoHHasi CIOCOOHOCTH (HENMPEeIbHOCTD)

MexMOIeKyIsIpHbIE CBSA3H CrupThl ¥ KHCIOTH 00pa3yloT BOJOPOAHBIE CBsI3M — BbhICOKasg Tkum

M3omepus Pa3Hble n30Mephl — pa3Hble CBOICTBA (H-TIEHTAH VS. HEOIICHTaH)
Ilpumep:

Memanon (CH;OH) — sicuoxkocms, cmewusaemcsi ¢ 6000 (6000poOoHble CB53MU,).
Ilenman (CsHiz) — nemyuas jcudxocms, He pacmeopsemcs 6 00e.
IIpakTuyeckue 3axaHus

3ananue 1. CpaBHeHHeE CBOICTB

OO0bsicHUTe pa3auyuns:

[Touemy 3Tanoa xunut npu 78°C, a numeTunaoBbiii 3¢pup (C.HsO) — npu —24°C?
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[Touemy ykcycnasi kuciaora (118°C) kunut Beimie, yem npomnaHoH (56°C), xors M mourtn

OJIMHAKOBEI?

[ToueMy mosmdTHIEH — TBEP/IBIL, a FeKCaAH — KUJIKOCTh?

Omeembl Oatime ¢ NO3UYUU MENCMONEKYTISIPHBIX 83AUMOOEUCBULL.

3ananue 2. CTpyKkTypa — NpUMeHEHHE

3anoJiHUTE TaOJIHILY:

BemecTBo CTpykTypHasi CBoiicTBO IIpumeHenue
0COOCHHOCTD
[TonusTunen JnuHHble  HenossipHble | BomonenpoHunaeM, Wzonsmus kabeneit
enn HHEPTEH
OTUIOBBIM CIUPT —OH rpynmna PactBopum B Bome wu | OGemxupuBaHUE
OpraHuKe KOHTAKTOB
AnetoH [onsipuast xapOonunbHas | JleTyumii pacTBopUTENDH Ouncrka miart
rpymnmna
CHITMKOHOBBIE Macla Si-O Lenu c CMmasku IS
OPTraHUYECKUMU TepMocTONKOCTh 00opynoBaHUs
rpynmnamMu
3ananme 3. U3omepusi U cBoiicTBa
1. Hanummure ctpyktypHbie hopmyibl AByX udomepoB coctaBa CsHi0O — ogun crupr,
onuH 3¢dup.
2. Kaxoit u3 Hux Oyzaetr umMeTh 6oJiee BLICOKYIO TeMiiepaTtypy kunenus? [louemy?
3. Kakoii ny4iie mogoiaér B kauecTBe pacTBOPUTEIS B 3JeKTPpoMoHTasxke? O0ocHyiiTe.
3aganue 4. [IpopeccuonaabHBIC 32124
1. [ToueMy HeIb351 HCIOJIB30BATH O€H3MH ISl OYMCTKH MJIACTUKOBBIX JleTasien?
2. [ToueMy CMJIMKOHOBBIE TePMETHUKH YCTONYMBBI K HarpeBy U Biare?
3. Kak BomopomHble CBSI3M B BOJE BIMSIIOT Ha €€ MHCIONb30BAaHUE B CUCTEMAxX
OXJIAXKACHUSA?
KoHTpoJibHbIE BONIPOCHI
1. Kak ¢pyHkumoHnanbHast rpymmna BiIHsSeT Ha paCTBOPUMOCTb B BOJE?
2. [Touemy HU3KOMOJIEKYJISIPHBIE CIIUPTBI CMELINUBAIOTCS c BOJIOH, a
BBICOKOMOJIEKYJISIPHbIE — HET?
3. Yro Takoe n3omepusa? [IpuBennure npumepsl.
4. Kak cTpoeHne nmonmmepoB onpenenseT uX MEXaHM4eCKUe CBOMCTBA?
5. [ToueMy 3HaHHE CTPYKTYpPHI OPTaHMUYECKUX BEIIECTB BaXKHO IMPH BHIOOpPE MaTepUaioB

ISl peMOHTa?

TpeboBanus Kk oT4éTam

Kax b1l oT4€T TOHKEH COAEPKATH:

. Ha3Banue u 1116 paboThI

. Kpatkyro Teopuro
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. Pemenus Bcex 3a1aHuil ¢ TOSICHEHUSIMU

. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

. BriBo1, OTpakaroIInii CBSI3b TEMBI C MPOQPECCHEH AIMEKTPOMOHTEpA

BeiBoa (mpumep aJst 3ansitust Nel7)

CrpoeHre OpraHM4ecKHUX MOJIEKYJ HAIPSIMYIO OIpeleiseT UX (PU3MUECKHEe U XUMHUYECKUe
CBOWCTBA, a 3HAUUT — U cepy npumeHeHus. Ilonumanue, noyemMy HOJUATUIIEH HE MPOBOJAUT TOK,
II04YEMY CIIUPT PACTBOPSET JKUP, & allE€TOH — CMOJIBI, I1I03BOJIIET MHE KaK 3JIEKTPOMOHTEPY IIPABUIIBHO
BBIOMpAaTh MaTepualibl M YHCTAIIME CpelCcTBa, o0ecreynBas HaA&KHOCTb M OE30MaCHOCTD

00opynoBaHus. 3HaHUE CTPYKTYpPhl — OCHOBA IPaMOTHOTO MpodeccrnoHalbHOTO BEIOOpA.

IIpakTnyeckoe 3ansaTue Nel8

Jucummmmna: O/1.12 Xumus

IIpogeccusi: 13.01.10 DaeKTpOMOHTEP 1O PEMOHTY U OOCIY>KMBAHHIO 3JIEKTPOOOOPYIOBAHUS
(o oTpacisam)

Tema: 5.1. Kunernueckue 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUUYECKUX peakLnit

HaumenoBanue padorni: «Onpe/ernenrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHLEHTPALUU
pearupyromux BeuiecTB». lcciaenoBaHue 3aBUCUMOCTH CKOPOCTU pEaKUHUHU OT KOHLEHTPALUH.
OnpezneneHyne KOHCTAaHTBI CKOPOCTH PEAKIIMU TpapUUECKUM METOJOM

ean padoTbi:

1. OKCHEepUMEHTAIbHO (WJIM Pacuy€THO-MBICIIEHHO) YCTaHOBHUTH 3aBUCHMOCTb CKOPOCTH

XUMHYECKOM pCaKknun OT KOHOCHTpAlUNU PCArcHTOB.

2. Hayuutbcss ompenensaTe MOPAJOK pPEAKIMW M KOHCTAHTY CKOPOCTH TIpaduiyecKuM
METOJIOM.
3. [ToHsaTh 3HauYe€HHWE KHUHETUKM XUMHYECKMX IPOLECCOB B MNPOPEeCcCHOHATbHON

JeSITebHOCTH (KOPPO3Hsi, CTapeHue U30JSIHHU, paboTa aKKyMYJISITOPOB).
Teopernyeckast 4yacTb
1. CxopocTh XMMHYECKOM peakiuu

CKOpOCTh peakiu — U3MEHEHUE KOHIIEHTPAlUH OJTHOTO U3 BEIIECTB B €IMHUILY BPEMEHH:

—
~ Al

2. 3aKoH AeicTBYIOIIHUX MaccC (/151 TOMOT€HHBIX peaKIuii)

s peakuu:

aA + bbb — npogyvETH
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CKOPOCTH OIPEIEIISETCS:

v=k- A" - DB

rjae:

J K — xoHCTaHTa CKOPOCTH (3aBHCUT OT TEMIIEPATYPhI, IPUPO/IHI BELICCTR),

o M,N — TOpANOK peakiuu MO0 KaAKIOMY BEHIeCTBY (OIpeaensieTcs
SKCIIEPUMEHTAIIBHO).

3. I'paduyeckuii MeTo A ONPEACIICHHS TIOPSIKA PEAKITHHI

Jlst peakiuu niepBoro nopsijaka (Harpumep, pasnoxenue H20z):
Inec = Iney — ki

I'paduk Inc ot t — npsamas auHUA. YiioBoit kodddunment = —k .

B yuebnvix yensx uacmo mooenupyom peaxyuro.

Na:S:03 + 2HCI — 2NaCl + SO: + Sl + H-0

[Ipy3nak — TIOMyTHEHHE pacTBOpa u3-3a cepbl. Bpemss a0 MOMyTHEHUS 0OpaTHO
MPOMOPLUOHATIEHO CKOPOCTH.

IIpakTyeckas 4acTh

(Ilockonvky  nabopamopus — modxcem — OMCYMCMBO8AMb,  UCNOIL3YEMC  PACYEMHO-
aHanumMuyecKull N00X00 Ha OCHOBE MOOEIbHbIX OAHHbIX)

3ananue 1. AHAIM3 IKCIIEPUMEHTAJIBHBIX JAHHBIX

B Tabnuie npuBeneHbl pPe3yabTaThl «MBICIEHHOTO OSKCIEPUMEHTa» IO PEAKIIMH MEeXIY
THOCYJb()ATOM HATPUA H COJSHONH KHCIA0TOH. DUKCHPOBAIOCH BpeMsl 10 MOSIBJIEHUS

NMOMYTHEHHUS NP pa3HbIX KoHIEeHTpauusax Na:2S:0s (konuentpauus HCI noctosinHa).

OmnsIT [NA:S,03] Mos/ JI Bpewms no nomytHenus, C VYcnosHas CKOPOCTb
V=T, C?
1 0,05 120
2 0,10 60
3 0,15 40
4 0,20 30
BoinoJsinure:
1. PaccunTaiiTe yCIOBHYIO CKOPOCTh V=
2. [TocTpotite rpaduk 3aBucuMOCTH v OT [Na
3. Crenaiite BBIBOJ: KaK CKOPOCTb 3aBUCUT OT KOHIEHTpanuu? KakoB nopsaok peakuuu
1o Na>S205?
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Osrcudaembulii 661600:

Ilpu yosoenuu xonyenmpayuu (0,05 — 0,10) epemsa ymenvwiaemcsa 6 2 paza — CKOpOCHb
yeenuuusaemcs 8 2 paza — peakyus nepeo2o nopsioxa.

3ananme 2. OnpeneneHue KOHCTAHTHI CKOPOCTH (pPeaKkius MepBOro MopsaKa)

Jlana peakuusi pa3lIOKEHHA TEPOKCHAA BOJIOpoAa (YCIOBHO TEpPBOrO  IMOPSIKA).

3KCHepI/IMeHTaHBHLIC JaHHBIC:

Bpewmst, mun [H202] Momns/ JI

10 0,80

20 0,57

30 0,41

40 0,29

50 0,21
Beinosnure:

In .H_l {.-;I_

1. Paccuuraiite . " T K&XKJAO0TO0 MOMEHTA BPEMEHH.
eln H,0, |«

2. [Toctpoiite © 7 ort(BMHUHYyTaX).

3. [IpoBenuTe IMHUIO TPEHIA, HAMAUTE €€ ypaBHEHHE.

4. Onpenenute KOHCTaHTY ckopocTH k (B MUH ).

Ilpumep pacuéma:

In(0,80)=—0,223 , In(0,57)=—0,562 u m.o.
Vpasnenue npamoii: y=—0,035x—0,22 — k=0,035 mun ~*
3aganue 3. [IpodeccuoHabHAsE HHTEPNPETANHA

OtBeThTE HA BOIIPOCHI:

1. Kak koHuHeHTpauuMsi JJIEKTPOJIMTA BJMAET HAa CKOPOCTh peakuuii B
aKKyMmyJsTope?
2. Iloyemy KoOppoO3Hs MeETA/UIOB YCKOPHETCH BO BJIAXKHOH cCpede ¢ BbICOKHM

coJepxaHueM cojieu?

3. Kak 3amennuth cTrapeHue NOJHMEpPHOH M30JAUMH Kalejeil? (C TOUKU 3peHUS
KUHETUKH)
Iloockaska:

Veenuuenue xonyenmpayuu peazeHmos — pocm cKOpoOCmu KOppo3uu u 0ecpadayuu.
3ananue 4. PacuérHas 3agaua
CKopocCTh peakiiuu Bo3pocia B 4 pa3a npH YBeIUUCHUN KOHIICHTPAIIMU OJTHOTO U3 PEareHTOB B

2 pa3a. Onpenenure NOPAAOK PeaKIUH 110 3TOMY PEAreHTy.
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KoHTpoJibHBIE BOIPOCHI

1 Yro Takoe cKOpoCTh XMMHUUYECKOM peakunn?

2 Chopmynupyiite 3aK0H JEHCTBYIOIINX Macc.

3. Kak KoHIIeHTpalus BIKAET Ha 4YaCTOTY CTOJIKHOBEHUH MOJIEKYI?

4 Yro noka3plBaeT KOHCTAHTA CKOPOCTH peaKIu?

5. [Toyemy 3HaHME KHHETHKH Ba)XKHO JJIS DIIEKTPOMOHTEpA IMPH OOCIYXKHBaHUU
obopyoBaHus?

TpeGoBanus k oT4éTy

OTY€T ODKEH COAepPIKATh:

o HasBanue u 1ienp paboTsl

J KpaTkyto TeopeTnueckyto cipaBKy (3aKOH JE€HCTBYIOIIMX MacC, OPSIOK PEAKIIMH)
° Tabmuie! ¢ pacuéramu

. I'paduku (MoxHO cxemaTH4HO OT pyku miu B Excel)

o OtBeThl Ha 3aJaHKS U KOHTPOJIbHBIE BOIPOCHI

o BbIBOJA, CBSA3BIBAIOIINN KHHETHUKY C TPOGECCHOHATBHON 1EATEIbHOCTBIO

BeiBoa (mpumep)

B xone mpakTM4eckoro 3aHATHSA S YCTAHOBWJI, YTO CKOPOCTb XMMHYECKOW PEAKLUH IPSIMO
3aBUCUT OT KOHLEHTpAlUMU pearupyrolux BemecTs. Ha nmpumepe MOAEIBHBIX JaHHBIX MOATBEPIUII,
YTO peakiys MeXIy THOCYIb(aTOM HAaTpUsl M KHUCIOTOM HMMeeT MepBbld mopsaok. Omnpenenun
KOHCTaHTY CKOpPOCTH TIpaUuecKuM METOJOM. OTHU 3HAHMUS BaXKHBI JUIsl TOHUMaHHS IMPOIIECCOB,
MPOUCXOAIINX B 3JIEKTPOOOOPYAOBAHNHU: YEM BbIIIE KOHIEHTPALMs arpECCUBHBIX BEIIECTB (KUCIIOT,
cojeif), TeM ObICTpee pa3BUBaeTCS KOPpPO3Ms MM Jlerpajaius M30JIIMU.  YIIpaBlieHHE

KOHIIEHTpaluel — OJIMH U3 CIIOCOOOB MPOJUIEHUS CPOKA CIIYKOBI 000PYI0BaHUSI.

IIpakTHyeckoe 3ansaTHe Nel9
Juecmumimna: O/1.12 Xumus
IIpodeccusi: 13.01.10 DaexTpoMOHTEp MO PEMOHTY M OOCITY>)KHBAaHUIO 3JEKTPOOOOPYIOBAHUS
(o oTpacisam)
Tema: 5.2. TepmoauHamMuyeckue 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX PEaKIUu.

PaBHOBECHE XMMUYECKUX PEAKIIMI
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HaunmenoBanue paborbl: I[lpuamun Jle Ilarense. BrusHue pa3auvabix (HakTopoB Ha
CMEIIIEHNE XUMHUYECKOIO0 PpABHOBECHS. 3aKOH JIEHCTBYIOIIMX MAacC M KOHCTaHTa XHWMHUYECKOTO
paBHOBecHsl. PacuéT paBHOBECHBIX KOHLIEHTPAIHMIA U TEIIOBOr0 3 (deKTa peaKkiinu

esab padoThi:

1. HayuutbCcsi mpencka3blBaTh HANpPaBICHUE CMEIIEHUS XWMHUYECKOTO PABHOBECHUS IPHU
WU3MEHEHUHU YCIIOBUHM (KOHLEHTpalus, TEMIEparypa, JaBJI€HHE) C HCIOJIb30BaHMEM NpUHIHNA Jle
IlaTense.

2. Otpabotath HaBBIKM pacyéTa KOHCTAHTHI PABHOBeCHSI M PaBHOBECHBIX
KOHIEHTPALMH 110 3aKOHY JEHCTBYIOLUX Macc.

3. Hayuutbcs omnpenenars TemioBoH J(P@PeKkT peakHud 110 TEPMOXUMHUYECKUM
YPaBHEHHUSAM U CIPABOYHBIM JAHHBIM.

4. [lonuMaTe 3HayeHUWE TEPMOAMHAMUKM W PABHOBECHS B IMpoOIECCax, CBA3AHHBIX C
JKCILTyaTanuei 3eKTpoodbopyaoBanus (KOppo3us, paboTa akKyMyJIsiTOPOB, BbIJICIIEHHE Ta30B).

Teopernyeckas 4acTb

1. Xumuyeckoe paBHOBecHE

Jiis oOpaTUMON peaKIiu:
ad 4+ bB = e + dD

B COCTOSIHUU PaBHOBECUSI CKOPOCTH MPSAMOM U 00paTHOM peakluii paBHBI.

2. Koncranra xumnueckoro pasaosecus (K)

{ I
A -
A B
J K 3aBucHT TOJIBKO OT TeMIepaTyphbl.
. Yem Oomnbire K, Tem 0osblie MpoaAyKTOB B PABHOBECHHU.

3. llpunuun Jle Hlarenane
Ecnmu na cucmemy, Haxooswylocs 6 pagHogecuu, oOKazamv 6HeuwiHee Go30elcmeue, mo

paesHoesecue cmecmumcs 6 CmopoH), OCJZCI6JZ}ZIOM4)/IO 2mo 6o30elicmaue.

dDakTop HanpasJjieHue cMelleHus

1 KOHIEHTpalus pearcHTa — BOPaBO

1 KOHLEHTpalHus NPOAYKTa — BJIEBO

1 naBieHue (s Ta30B) B CTOPOHY MEHBIIIETO YKCJIa MOJIb r'a3a
1 Temneparypa B CTOPOHY IHJA0TEPMHUYECKOH pPEaKIIUU

4. TenuioBoii 3¢ dext peakuun (AH)

. Ik3oTepmuyeckasi: AH < 0 (Bbiaensercs Temio)
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° duaorepmudeckasi: AH > 0 (mornoiaercs Tero)

Pacuét no 3akony I'ecca:
AHpeormzz = Y AHj (npoaystst) — Y AH; (pearentsi)

IIpakTHyeckas 4acTb
3ananue 1. llpunnun Jle Hlatenane
JIist Kaxa0U peaklMy YKaKUTe, KyJAa CMECTUTCS PpaBHOBeCHe P YKa3aHHBIX U3MEHEHUSX:

Peaknus 1:

Nolg)+3dH: (g) =— 2NH;(g) AH 92 K]Ix

a) [ToBbIlieHue naBieHuss —

0) IloBbIIeHHE TEMITEPATYPBI —
B) Ynanenne NHs —

r) o6aBnenue N> —

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

a) YMeHblIeHne o0bEéMa cocyna —
0) Oxnaxaenue —
B) JloOaBnenue katanuzaropa — (obocHyiiTe!)

Peaxuus 3 (B pacTBope):
CH; COOH —= H™ 4+ CH, CO0O"~

a) JloGaBnenue consgHoi kuciotel (HY) —

0) o6asnenne anerara Harpus (CH:COO™) —

3ananue 2. PacuéT KOHCTAHTHI PABHOBECHUS

B cocyne o6wémom 2 1 cmemanu 1 mons H: u 1 mons L. [Ipu ycranoBneHuun paBHOBECHS
obnapyxeno 1,6 mons HI.

Peakmnus:
H: + 1, = 2HI

Haiinure:

1. PaBHOBECHBIE KOHIICHTPAIIMH BCEX BEIIECTB.
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2. Koncranty paBHoBecus K .

3ananue 3. Pacuér tensioBoro 3¢ dexra
Hcnonp3ys cnpaBounsie ganubie (AH®T, k[>/Momb):
o COx(1): —393,5

. H>O(x): —285,8

. CHu(r): —74,8

. O2(r): 0

Paccunraiite AH peakuuu ropeHusi MeTaHa:

CHy(g) + 202 (g) — CO:2(g) +2H; 01

3aganue 4. [IpodeccuoHaIbHBIC CHTYANMHT

1. B cBHHLIOBOM aKKyMYJISITOpe [TPOTEKAaeT o0OpaTuMas peaKkius:

Pb + PbO:; +2H,50; /= 2Pb50; +2H>0 (paspan BIIPABO

o Kyna cmectutcst paBHOBecue rpu pa30aBJjieHHH 3JIEKTPOJINTA BO10ii?
. Kax »To moBnusier Ha pabOTOCTIOCOOHOCTh aKKyMYyJIsiTopa’?
1. [Ipu neperpeBe TpaHchopMaTOpHOro Mmacjaa MOryT oOpa3oBbiBaTbesi rasel (CHa,

C:H>). [louemy NoBbIIIEHHE TEMIIEPATYPHI CMELIAET PABHOBECUE B CTOPOHY Pa3JI0KEHUS?
2. [Touemy KoOppo3usl :Kejle3a YCHIMBAETCS B NMPUCYTCTBUU COjei? (CBSA3b C MOHHBIM
pPaBHOBECHEM U yJIAJICHUEM MPOJYKTOB)

KoHnTpoJsbHbIe BONPOCHI

1. UYTro Takoe XMMHYECKOEe paBHOBECHE?
2. Kax dhopmynupyercs npunnumn Jle larense?
3. [ToueMy kaTanu3aTop HE CMEIIAET paBHOBECHE?
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4, Kak paccuntarh KOHCTaHTY paBHOBECHS?

S. Kak TeroBoii >(QeKkr cBA3aH ¢ HampaBICHHEM CMELIECHHS IpPH HW3MEHEHHU
TeMIEepaTypbl?
6. Kak 3HaHMs O paBHOBECHMHM IIOMOTralOT B OOCIYXHBaHUHM aKKyMYJATOPOB U

MpEOTBPALICHUH aBapyid?
TpeOoBanus Kk oT4éTY

OTuéT NOIKEH COJEPIKaATh!

J Ha3zBanue u niens paboTh

. Kpatkyto Teopernueckyto cnpasky (paBHoBecue, K, npunuun Jle llarense, AH)

o Pemienus Bcex 3a1aHuil ¢ NOSCHEHUSIMU U pacuéTamu

o OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI

o BeiBog, oTpaxaromuii CBs3b TEPMOJMHAMHMKU M paBHOBECUS C IMpodecCHOHATbHOU
JeSITeIbHOCTBIO

BriBoa (mpumep)

B Xxozxe mnpakTH4ECKOro 3aHATUSA S HAaydWICs IPEACKa3blBaThb CMELICHUE XUMUYECKOIO
paBHOBECHsI TPU HM3MEHEHMHM BHEIIHHUX YCIOBHM M PacCUMTHIBATh KOHCTaHTY pPAaBHOBECHS IIO
HKCIEPUMEHTAIBHBIM JaHHBIM. Takke s OCBOMJI METOJ OIpEeNesIeHUs] TeIIoBOro 3¢ ¢eKxra peakuuu.
OTH 3HAHMS BaXKHbBI JJIS TOHMMAaHHUS IPOLIECCOB B AKKyMYJIATOpax, IJ€ PaBHOBECHUE 3aBHCHUT OT
KOHIEHTPAllUU KUCJIOThI, U TMPH aHaJM3€ Ta30BBbIIEICHHUS] B IEPErpeToM O00OpYyIOBaHUH. YMEHHE
YIPaBJIATh YCIOBUSAMHU PEAKIIMU MTO3BOJISIET MPOUIUTH CPOK CITY>KOBI 2JIEKTPOYCTAHOBOK U 00ECTIEUUTh

0e30MMacHOCTh UX SKCILTyaTaluu.

IIpakTnueckoe 3ansaTue Ne2(

Jucuummna: O/1.12 Xumus

Ipodeccusi: 13.01.10 DaexTpoMOHTEP MO PEMOHTY U OOCITY)KMBAHUIO JIEKTPOOOOPYIOBAHHUS
(o oTpacisam)

Tema: 6.1. /lucniepcHbie cuctemMbl U GaKTOPbl UX YCTOMYUBOCTH

HaumenoBanue padortbi: Pemenne 3a1au Ha IpUroTOBJIEHHE pacTBOPOB. Pelienne mpakTHKo-
OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha JHUCIEPCHBIE CHUCTEMBI, UCIOJIb3yeMble B OBITOBOH U
MPOM3BOJICTBEHHOH JEATEIHLHOCTH YeNOBEKa, C MO3UIMIA HKOJOTHUECKOW O€30MacCHOCTH MOCIEICTBHMA
Y TPAMOTHBIX pelleHuil mpo0sem, CBI3aHHBIX C XUMHEH

eab padoThi:

o HayunThcsi paccuMThIBATH MAacCOBYHO JOJIO PAaCTBOPEHHOIO BEILECTBA M TOTOBHUTH

pacTBOpPHI 3aJaHHOW KOHLIEHTPALIHH.
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. [lonnmarh TUIIBI IUCHEPCHBIX CUCTEM (PacTBOpPBI, CYCIIEH3UH, SMYJbCUHU, a3pO30JI1) U

HUX IPUMCHCHUC B 6I)ITy M Ha ITPOU3BOACTBE.

L4 OHeHI/IBaTI) OKOJIOTUYCCKHUE PUCKH, CBA3AHHBIC C HCIIOJIB30BAHHUEM U YTHHHSaHHCﬁ

JUCIICPCHBIX CUCTEM.

L4 HpI/IMeHHTB 3HaHUA [OJIA Oe3omacHoit pa6OTI>I C XHUMHYCCKHMMH BCIICCTBAMU IIPpU

00CIyXKMBaHUU JIEKTPOOOOPYAOBaHUSA (OXTAKIAIOIINE KUAKOCTH, CMa3KU, JIEKTPOIUTHI U JIP.).

TeopeTn'{eCKaﬂ 4acTb

1. IlucnepcHbie cCHCTEMbI

JucnepcHasi cucTreMa — 5TO CHCTEMa, COCTOSIIAsl U3 TUCHEPCUOHHON cpenbl (B KOTOPOii

pacrmpezieNieHO BEIeCTBO) U AUCTIEPCHOM (ha3bl (pactpenei€HHOE BEIIECTBO).

Tun cucrembl Aucnepcuas ¢gasza Cpena IIpumepsl

WcruHHBIA pacTBOp <1HM Kunkas Conénas BOJA,
JIEKTPOJIUT
AKKyMYJISITOpa

Komonansiid pacTBop 1-100 am Kunkasi/razoobpasznas KJeii, MoOKO, TyMaH

CycrieH3us > 100 um (TBEpBIC) Kunkas H3BecTkOBOE MOJIOKO,
OypoBoii pacTBOp

OMynbcus > 100 HM (KHAKHE) Kunkas Mationes, MacJIsTHbIC
OXJIKJAIOIINE CMECH

Aspo3011b TBépubie/ KuaKue I"azoo00pa3Has JbIM, TyMaH, BLTH

2. MaccoBasi 10Jis1 pACTBOPEHHOTO BellleCTBa

Mp.pa

rae:

Ifig-ga

Mg gy

- 100

— Macca pacTBOPEHHOr0 BelecTBa, r

My pa

— Macca pacTBopa, r

3. IIpaBunJia NpUIrOTOBJICHHSI PACTBOPOB

LS T e
J [Tpu pa3zbaBneHuu:
° [Ipu cMemuBaHuM ABYX pacTBOPOB: 00Iasi Macca BEMIECTBA = CyMMa MacC U3 KaxXJa0ro
pacTBopa
4. Jxog0ornyeckas 0e30MacHOCTb
° Henw3st cnuBaTh KOHIIEHTPUPOBAHHBIE PACTBOPHI KUCJIOT, IIEJIOYEH, DJECKTPOJIMUTOB B

KaHaJIn3aluio.
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o Hcnons30BaHHBIE Maclia, AMYJIbCUHU, KOJJIOMIHBIE CMa3Kd — OMACHBIE OTXOJBI,
TpeOyIOT CieIMaaIbHOM YTHIN3ALINH.

J Aspo3onu (IbUIb, AbIM) MPH PEMOHTE OOOPYIOBaHHS MOTYT COJIEP)KAaTh TOKCHYHBIE
merassl (Pb, Cd, Cr) — tpebyror Bentusiiuu 1 CHU3.

IIpakTnyeckas 4acThb

3aganue 1. Pacuér MmaccoBoii 10,11 U MPUTOTOBJIEHHE PACTBOPOB

1. PaccuuraiiTe Maccy coJjim 4 BOJbl, HCOOXOMUMBIC i1 puroToBiieHus 250 T 8%-HOTro
pactBopa nosapennoi conu (NaCl).

2. KakoBa maccoBass goss cepHoii kuciaotrbl, ecau Kk 100 r 20%-noro pacrBopa
no6asuiu 50 T BosbI?

3. Ckoabko rpammoB 30%-noro pacreopa NaOH nyxno nodasutb k 200 r BOAgBI,
4T00BI ONYy4uTh 10%-HBI1i pacTBOp?

4, Cvemanu 120 r 15%-nvoro m 80 r 25%-Horo pacrBopoB caxapa. Haiigute

MAacCOBYIO JIOJIIO caxapa B IOJyYeHHOM pacTBOpE.

3aganue 2. Onpeaeaure THI JMCIIEPCHOH CHCTEMbI

Cucrema Tun aucnepcHoit | O6ocHoBaHHMe
CHCTEMBI

z

Bo3nyx ¢ npuisro

PacTBOp MegHOrO Kynopoca

Moinoxko

I'muHa B Bojie (MyTHas)

OBRWIN|F

JbIM OT nasyibHUKA

3ananue 3. [IpakTUKO-OPHEHTHPOBAHHBbIE 3a1a4N
1. DJIEKTPOJMT JJIsl CBHHIOBOIO akkymyJstopa — 37%-HbIii pacTBOp CcepHOMU

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

. Kak mnpuroroButrs 500 r Takoro snexTponura u3 96%-HOW KOHLIEHTPUPOBAHHOU
H2SO4?

. [Touemy Henb3s UCTOIB30BATH BOJOIIPOBOIHYIO BOAY (conepkutT conu Ca?, Mg*")?

2. [Ipu oOcayxuBaHuM TpaHC(HOPMATOPOB HCIIOIB3YETCS MACASIHAS IMYJbCHS IS
OXJIaX/ICHUSI.

. K xakoMy TuIy IMCIIEPCHBIX CUCTEM OHA OTHOCUTCS?
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J [Touemy orpaboTaHHOE TpaHCPOPMATOPHOE MACIO HENb3s CIMBaTh B MouBy? Kakue
9KOJIOTMYECKHE MOCIEACTBHS 3TO BBI30BET?

3. [Tpu maiike AJIEKTPOHHBIX AT 00pa3yercs AbIM (23P030Jib), COMACPKAIIMA (IIFOC U
napsel 0JIOBA.

J Kakue meps1 6e30macHOCTH HE00X0AUMO cOOII01aTh?

J K kakomy Kjaccy ormacHbIX OTXO/I0B OTHOCHTCS TAaKOH a3p030Jib?

3amanne 4. JK0JOrHYeCKHH aHAJIN3

[IpoananusupyiTe CUTyaluIo:

Ha npeonpuamuu nocne pemonma snexmpoobopyoosanusi ocmanuce 10 1 ompabomannot
oxnaxcoarowel dmyrbcuu U 2 1 pacmeopa Kuciomel (011 OuUCMKU Kowmaxkmos). Pabouuti

npe()ﬂaeaem CllUms 6¢C€ 8 Kanaauzayuro, «mak Kak amo 600ay.

OtBerbTE:
o [IpaB nu pabounii?
. Kakne nopmaruBHBIe NOKyMeHTHI (Hampumep, @3 «O0 oTxomax MPOU3BOJACTBA H

NOTPEOJICHUA») PETYIUPYIOT YTUIN3ALUIO TAKUX OTXOJ0B?
J Kak npaBuiabHO yTUIN3UPOBATH 3TH IUCIEPCHBIE CUCTEMBI?
KoHnTpoJsbHbIe Bonpockl
1. Uro Takoe nucnepcHas cucrema? llpuBeaurte mpumepbl U3 NpodeccHOHANTBHOM

ACATCIIBHOCTH JJICKTPOMOHTEPA.

2. UeM HCTUHHBIN pacTBOP OTJIMYAETCS OT KOJIJIOUTHOTO U CYCIIEH3UH?

3. Kak paccumtate Maccy BemiecTBa JUIS IPUTOTOBJIEHHS PacTBOpa 3a/aHHOM
KOHLEHTpauuu?

4. [Touemy oTpaboTaHHBIE TEXHUYECKHE KHUJIKOCTH HEJb3sl CIIMBATh B KaHAJU3AIHUIO?

S, Kaxue CHU3 HeoOxouMBI ITpH paboTe C a3p0O30IIMHU U SMYJIbCUAMU ?

TpedoBanus k oT4éTy

Otuét JOJIKCH BKIIHOYATh:

° HazBanue u 1iens paboTs

° Kpatkyro Teopermyeckyto chnpaBKy (THIBI JUCHEPCHBIX CHUCTEM, (OPMYJIBI
KOHIICHTpAaLUii)

° Pemenust pacy€THBIX 335124 C €IMHUIIAMH U3MEPEHUS

° OTBeTHI HA MPAKTUKO-OPUEHTUPOBAHHBIE M KOJIOTHUECKHUE BOTPOCHI

° BriBon

BoiBoa (mpumep)
B xoze mpakTH4ecKOro 3aHATUSL s HAyYWJICS DPACCUMTHIBATH KOHIIEHTPAIMM PAacTBOPOB M
ONpeAC/IsAITb THUIIBI AUCHCPCHBIX CHUCTCM, C KOTOPBIMH MOKCT CTOJIKHYTBCA OSJICKTPOMOHTEpP: OT
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3JICKTPOJIUTOB M OXJIAXKAAIOIIUX AMYJIbCUHA 70 a’po3oieil npu maiike. OCOOEHHO BaXKHO OCO3HABaTh
9KOJIOTMYCCKYHO OTBECTCTBCHHOCTb — HCIIPABUJIbHAA YTHJIM3alWA JaKC «OGBI‘-IHOﬁ» KUAKOCTHU MOXKCET
HAaHECTU BpEJ OKPYXKAIOLIEW cpene U 340pOoBbIO JtoAci. llonydyeHHbIE HABBIKM TMOMOTYT MHE
0e30macHO W TpaMOTHO oOpamarsCs ¢ XUMHYECKMMHU MarepuajlaMd B MpodecCHOHaIbHOU

JACATCIIbHOCTH.
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MunucrepcTBo o0pa3oBanus u Hayku PC (5)
I'BIIOY PC (A1) «JIeHckuit TEXHOTOTHYECKUN TEXHUKYM)»

CIEHCKHA TEXHONOrWYBCKUA TEXHHKYM»

YyeOHO METOAW4ECKHH COBET

Mpotokon f"li'_ﬁ__
( 20 » oKL 2 Z3

KoHTpo/1bHO-01IeHOYHBbIE CPEeICTBA AJIsI IPOMEKYTOYHOT0 KOHTPOJISI
yueOHou qucuumianubl Q112 Xumus
OcHOBHO NPpo¢ecCHOHAIBLHOI 00pa30BaTeIbHON IPOrPaAMMBbI IMOATOTOBKH
KBAJIM(PUIMPOBAHHBIX Pad04HX, COyKalIUX N0 npodeccun
13.01.10 DyIeKTPOMOHTEP 1O PEMOHTY M 00CJIYKUBAHUIO 3JIEKTPOOOOPY10BAHUS
(o orpacJisim)

Jlenck 2023 ron
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KonTtponbHO-o11eHOUHBIE cpencTBa yueOHoW auciuiumabl OJ[.12 XuMusi COOTBETCTBYIOT
paboueii mporpamMme AMCHHUILIUHBI, pa3paboTaHHOW Ha ocHOoBe dDenepalbHOTO TOCYIAPCTBEHHOTO
obpa3zoBarensHoro cragaapta (manee — ®I'OC) o npodeccun 13.01.10 DeKTpOMOHTEP IO PEMOHTY
U OOCITYy)XMBaHUIO  dJEKTpooOOpydoBaHus (IO  oTpacisaM), yTBep:aeHHoro IIpukazom

MunucrtepcrBa oopasoBanusi 1 Hayku P® ot 28 anpenst 2023 r. Ne316.

ODraHI/ISaHI/IH'Da3Da6OT‘{I/IKZ

['ocynapctBenHoe OroKeTHOE TpodhecCHoHaIbHOE 00pa30BaTeIbHOE YUpPEKICHHE

PecniyOnuku Caxa (Skytust) «JIeHCKui TEXHOIOTHYECKUN TEXHUKYM

Pa3zpaborumk:

KaiinanoBa TarbgaHa BennaMuHOBHA, IPENOIABATEIL XUMUH

PaccmoTtpensr u PEKOMEHI0BaHBI MPEeIMETHO — [UKIIOBOU KOMUCCHEH
«O0111€00pa30BATENHHBIX JUCITUTUITHH

[Tpotokon Ne 10, ot «26» urons 2023r.

IIpencenarens LK /Epemeea T.C /

86



1. O01mue mos10KeHUs

Heanto co3nanus KonTpoabHo-oneHouHbix cpeactB (KOC) sBisieTcss ycTaHOBIICHHE
COOTBETCTBUSl YPOBHSI MHOJATOTOBKM oOOywaromerocss TpeOoBaHHsM paboueil mporpamMmbl y4eOHOM
muctumuinael.  Kakmoe oIeHOYHOe CpelncTBO OOecrneuynBaeT MPOBEPKY YCBOCHHS KOHKPETHBIX
3JIEMEHTOB y4eOHOro MaTepuana.

KOCHsI npeanasHayeHsbl Ul ONIPEIEICHNS YPOBHS OCBOCHHbBIX YMEHU, YCBOCHHbBIX 3HAHUM U
OBJIQ/ICHUSI KOMIIETCHIIMSAMH, T.€. CHOCOOHOCTBIO OOYyYaroIlerocsi NMPUMEHATh 3HAHHS, YMEHUS H
JIMYHbIE Ka4eCTBa B COOTBETCTBUU C 33/1a4yaMH MPOPECCUOHANBHON JAESITeIbHOCTH.

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. Pe3yJbTaThl 0CBOEHHUsI y4eOHOM TUCHUIINHBI, MOAJIeKAIIHE MPOBEPKe
B pesynbraTe ocBoeHmsi yueOHOU aucumiiuHbl OJ[.12 Xumus 0O0ydaromiuiicss TOJKCH
obnanate npenxycMoTpeHHbIMU OI'OC 0CBOCHHBIMH YMEHUSMHU U YCBOCHHBIMU 3HAHUSIMU.
B pesynbrare KOHTPOJS MO OCBOCHHIO Y4EOHON AMCLMILIMHBI OCYIIECTBISETCS KOMIUICKCHAS

MIPOBEPKA CICAYIOMUX YMEHUN U 3HAHUH, a TaK)KEe TMHAMHKA OCBOCHHS OOLTUX U MPOQPECCHOHATBHBIX

KOMITETCHIINMN:
Pe3ysibTaThl 00yueHHus1: yMeHUsl, 3HAHUS U IMoka3aTe/iu olleHKH ®opma
o0uue u npogeccHOHAIbHbIE KOMIIETEHIMH pe3yJabTara OLICHHBAHUS
YMerb:
Y10 PacnosnaBaTh 3afauy u/uiu npobsiemy B | CiocoOHOCTH MPUMEHSITh 1 unu 0 6ann
npo¢eccHOHATLHOM U/ COLMAIBHOM | XUMMUYECKHE 3HAHUS U
KOHTEKCTE YHHUBEPCAJIbHBIE KOMIIETCHIIUU
Y11 AHanu3upoBaTh 3a/1a4y U/ UIH JUId aHanu3a Npo(ecCUoHaNbHbIX | 1 unu 0 6ann
po0JIeMy | BBIJICIIATH €€ COCTaBHBIC YaCTH 3ama4, 6€30MacHoOro u
Y12 CocTaBiaTh IUIaH JeHCTBUL SKOJIOTUYECKH OTBETCTBEHHOT'O 1 unu 0 bann
BBITIOJTHEHUS padoT,

Y13 Onpenenars 3a1a4u U1l IOUCKa > hEKTHBHOTO B3aHMO/IEHCTRHS 1 wnu 0 6ann
HHQOpMAIHH — B KOJUICKTHBE U TOJICPIKAHHS
Yi4 D¢ dexTuBHO B3aUMOIEHCTBOBAT U COGCTREHHOTO (H3MHECKOTO 1 1 unu 0 6ann
paboTaTh B KOJUIEKTHBE M KOMaHIEe _ MCHXO(DH3MOTOTHIECKOTO
Y15 OnnceIBaTh 3HAYMMOCTh CBOEH 61IATOMIONY M B YCIOBHAX 1 unu 0 6ann
CIICHNATbHOCTH AIEKTPOMOHTAXXKHOMN
Y16 Cobmtonath HOPMBI SKOJOTUUYECKON JESITENbHOCTH. 1 unu 0 6ann
6e30MacHOCTH
Y17 IlpuMeHATH paliOHAIBHBIE PUEMBI 1 unu 0 6ann
JBUTaTeNbHBIX (PYHKIMHA B TpodeccuoHaIbHON
JesITeNbHOCTH
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Y18 [Ilonb3oBarbcs cpeacTBaAMU 1 unu 0 6ann
NpOoGUIAKTUKY TIepeHanpsHKEeHuUs,

XapaKTCPHbIMHA JIsA ,HaHHOﬁ CIICHUaJIbHOCTHU

3HaTh:

IlenocTHOE TMOHUMAHUE XUMHKO- | [ wiu () bann
po(ecCHOHAILHOTO  KOHTEKCTa

JeSATEIILHOCTH 3JIEKTPOMOHTEPA,

10. AKTyanpHOTO IPO(ECCHOHATBHOTO U
COIIMAJIBHOTO KOHTEKCTA, B KOTOPOM
IPUXOJUTCS PabOTATh U )KUTh

11. OCHOBHBIX HCTOYHUKOB HH(pOpMaIun 1 unu 0 6ann
Y PeCypCoB JJIs pelieHus 3a/1a4 U npo0ieM B
poheCCUOHATLHOM H/HJIH COIIMATbHOM

KOHTCKCTC

BKJIIOYAIOLIIEEe 3HaHHE
MCTOYHHUKOB UH(POPMALIUU, OCHOB
3JI0POBOT0 U 0€3011aCHOTO TPYy/a,
JKOJIOTUYECKUX TpeOoBaHUil,

IICUXO0COIHAJIbHBIX u | [ unu 0 6ann

rpa)kaaHCKO-IIATPUOTUICCKUX

12. CTpyKTypbl IU1aHa AJIs1 pelIeHus 3aa4

LIEHHOCTEH, a TaKXe OCO3HAHUE
YCIIOBHM, PHUCKOB M MCTOPUKO-
HAy4yHOI'0 HacClelusi, CBS3aHHOTO

13. Homenxknatypbl HHPOpPMAIIMOHHBIX 1 unu 0 bann
HMCTOYHUKOB, IPUMEHSIEMBIX B

npoeccroHabHOM IeSATENbHOCTH

14. TIcuxomornyecknx OCHOB ¢ mpodeccuei. 1 unu 0 6ann
JIEATENILHOCTH KOJUIEKTHBA, IICHX0JOTHUYECKUX

0COOEHHOCTEN JIMUHOCTHU

15. CymHOCTH rpaskKIaHCKO- 1 unu 0 6ann
MATPUOTHICCKON TTO3UIIHH, 00IIEYeTIOBEUCCKIX
1eHHocTel 3HaHue Ouorpaduii OTeUYeCTBEHHBIX
VYEHBIX XMMHUKOB, BHECIITUX OOJIBITION BKIIA/ B
Pa3BUTHH HAYKU U MOOE/bI COBETCKOTO HApO1a B

BOB

16. [IpaBui sxonoruueckoi 0e30nacHOCTU 1 unu 0 6ann

ITpU BECACHUN HpO(I)CCCHOH&JIBHOfI ACATCIIBHOCTHU

17. OcHOB 370poBOro o0pasa KU3HU 1 unu 0 6ann

18. VYcnoBuii mpogeccuoHanbHON 1 unu 0 6ann
JESITeTbHOCTH U 30HBI PHCKA (PU3UIECKOTO

3A0POBbA IJIs CIICHUAJIBHOCTU

Onenka (na /
HET)

Konbl npoBepsieMbIx
KOMIIETEHITHM

[Tokazarenu oneHKU pe3yibTara

OK 01. Beibupath
CHOCOOBI pelIeHus

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

3a1a4 e OCBEIOMJIEHHOCTh O pa3JMYHBIX acCleKTaX CBOEH
HpO(I)CCCHOHaHLHOﬁ 6yﬂy]_uef/'1 Hpo(beccyn/[;
ACATCIIEHOCTH e VYuyactue B  mpodeccHOHAIbHO  —  3HAUYUMMBIX
HPUMCHHUTECIIRHO K meponpustusix  (HIIK, xoHkypcax 1o  mpo¢uito
Pasu1HBEIM CHEIUAIBHOCTH U Jp.);
KOHTCKCTaM, e [loBebIlIeHUE TOTOBHOCTH K OCYIIECTBIICHHIO

po(hecCHOHALHON IS TENLHOCTH;

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

e OOOCHOBaHHOCTH BHIOOpA BHJIa THIOBBIX METOIOB M
CTIIO0CO0OB BHITIOTHEHUS TIPO(EeCCHOHANBHBIX 337134,

e AJexkBaTHasg CaMOOLIEHKa YpPOBHA M 3(P(EeKTHUBHOCTU
OpraHu3alui COOCTBEHHOM JEATENBHOCTH 110 3alIuTe
nHpopMmanuu;

e CooTBeTcTBUE MOATOTOBJIEHHOIO IUIAHA COOCTBEHHOMU
JESITeIbHOCTH N0  3ammTe HH(popManuu TpedyeMbIM
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BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSTeIbHOCTH;

KPUTEPHSIM,

e PanmoHanbHOE pacmpesiefieHHe BPEMEHU Ha BCE 3TaIlbl
peIeHUs 3a1a49H;

o CoBrajicHHe Pe3yabTaTOB CAMOAHAIN3a U IKCIEPTHOTO
aHanu3za A(QPEKTUBHOCTH OpraHU3alud COOCTBEHHOMU
JIESITEIILHOCTH 110 3alIUTe WH()OPMAIINN;

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

e OO6OCHOBaHHOCTH BBIOOpa METOJA IMOMCKA, aHAIH3a U
OLICHKH HH(pOpMaluu, HEOOXOIUMOM AJii MOCTAHOBKU U
peneHust mpodecCHOHANBHBIX 33j1a4, TPOPECCHOHATHLHOTO
U JINYHOCTHOTO Pa3BUTHUS;

e ['pamoTHOE UCTIOJIb30BaHNE ONTUMAJIbHBIX,
3¢ (}EeKTUBHBIX METOJOB TIOWCKA, aHAJW3a W OLEHKH
nHpopMmanuu;

e HaxoxaeHnue HeoOX0AUMOM MHPOPMALUH 32 KOPOTKHIA
MIPOMEXKYTOK BPEMEHH,

OK 06. ITposiBsTH
rpaxk1aHCKoO-
MaTPUOTUYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE
TPaIULIMOHHBIX
POCCUICKHX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YUCJIE C yYETOM
rapMOHU3ALHHI
MEKHAI[MOHATIbHBIX U
MEKPETUTUO3HBIX
OTHOIIICHUH,
MPUMEHSATh CTaHAAPTHI
AHTUKOPPYILIMOHHOTO
TTOBEJICHUS,

e O00CHOBaHHOCTh BbIOOpa CTPYKTYpBbI IjiaHa
npoeCCHOHATBLHOTO ¥ IMYHOCTHOTO PA3BUTHS;

e CoOOTBETCTBHE MOATOTOBJIEHHOI'O IUIAHA OKUAAEMBIM
pe3yibTaram;

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

e Yyactue B  NpO(ECCHOHAIBHO —  3HAYUMBIX
meponpusatusix  (HIIK, koHkypcax 1o  mnpo¢uio
CIIELUATILHOCTH U JIP.);

OK 07. CopeiicTBOBaTH
COXpaHEHHIO
OKPY’KaloIlIeH cpepl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIUITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ (HeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX
CUTYaIIUsX;

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

e (CoOTBETCTBHUE TpeOOBaHUSIM HCTOJIb30BAHUS
TEXHOJIOTHH;

e DOddexTBHOE W TPAMOTHOE  HCIOJIB30BaHUE
TEXHOJIOTH MPU peleHnH MpodecCHoHaNbHBIX 3a/1a4;

e OnrumalibHOE pacmpe/elicHue BPEMEHU Ha BCE JTarlbl
perieHust TpoecCHOHATBHBIX 3a71a9

3a npaBUIIbHBINA OTBET HA BONIPOCHI HJIM BEPHOE PELICHHE 3a/1a4H BHICTABIISIETCS

IOJIOKUTCJIbHAA OLCHKA — 1-0 GaJIJ'IOB, B 3aBUCUMOCTHU OT YPOBHS BBIIIOJIHCHUS.
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3a He MPaBUIIBHBINA OTBET HA BOIPOCHI MIIM HEBEPHOE PELICHHE 3a/1aull BBICTABISIETCS
oTpuIarenbHas oreHka — 0 6amios.

ypOBeHB OLICHKU KOMHGTGHHI/Iﬁ MMPOU3BOAUTCA CYMMHUPOBAHHUEM KOJIMYCCTBA OTBCTOB «Ia» B
IPOLCHTHOM COOTHOIICHUH OT OOIIEro KOJIM4YeCTBa OTBETOB.

IIxana oyenxu 06pazosamenbHbIX 00CMUNCEHULL

OrueHka ypoBHS IOJTOTOBKHU
IIpouent
pe3ynbTaTUBHOCTHU OLICHKA OLICHKa YpOBHA
(cymma GaLIoB) KOMTIETCHITHIA OCBOCHUS JUCIHILINH;
o0yyJaronuxcs

90 + 100 BBICOKUI OTIIMYHO

70 + &9 MOBBILICHHBIN XOpOUIO

50 + 69 MOPOTOBbIN YAOBJIETBOPUTEIBHO
Mmenee 50 JIOTIOPOTOBBII HEYJIOBJIETBOPUTEIHHO
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2.4.

@®opMbI KOHTPOJISI 110 Y4eOHOM TUCIUIIHHE

DneMeHT yueOHOI
JMCIUTITHHEI

TeKylmuii KOHT

poJIb

PyOexHbI KOHTPOJIb

[IpoMexxyTouHas arrecrauus

DopMbI KOHTPOJIS

[IpoBepsiembie
OK,V,3

Dopmbl
KOHTPOJIS

[IpoBepsembie
OK,V,3

DopMBbI KOHTPOJIS

[IpoBepsembie
OK,V,3

Paszngen 1. OCHOBBI CTPOEHUS BelIeCTBA

Tema 1.1. CTpoenue
aTOMOB XHMHYECKHX
3JIeMEeHTOB U MPUPOJA
XHMHYECKOIi CBA3M

IIpakTHYeckoe 3aHATHE
Nel. Pemenne
IIPAaKTHUYECKUX 3alaHUM HA
COCTaBJICHHE JICKTPOHHO-
rpaduaeckux Gopmyn
3JIeMEHTOB 1—4 mepuooB.
Pemenne 3amanuii Ha
HCITOJIb30BaHUE
XAMUYECKOM CUMBOJIMKHI
U Ha3BaHUU COEIUHEHUHN
110 HOMEHKJIaType
MEXIyHapOIHOTO COK03a
TEOPETUYECKON U
MPUKJIATHON XUMUHU U
TPUBHAIILHBIX HA3BAHUM
JIJISI COCTABIICHUS
XUMUYECKUX HOopMyT
JIBYXaTOMHBIX
COE€IMHEHMH (OKCUIOB,
Cynb(GUI0B, THAPUIOB U
T.I.) U APYTUX
HEOPraHUYeCKUX
COEIMHEHHNH OTIEITEHBIX
KJIaCcCOB

OK 01,
OK 02

[IpakTueckoe
3aHATHE

OK 01,
OK 02

Tema 1.2.
Ilepuoauyeckuii 3aK0H

IIpakTHYeckoe 3aHATHE
Ne2. Pemrenue

OK 01,
OK 02

[IpakTnueckoe
3aHATHE

OK 01,
OK 02

HuddepenunpoBaHHbIit

3a4CT

OK 01,
OK 02

OK 01,
OK 02
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u Tadauua /..
MenaeaeeBa

MPaKTUKO-
OPUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aTaHUHN
Ha XapaKTepHU3aLUi0
XHMHYECKHUX 3JICMEHTOB
«Mertaummyeckue /
HEMETaJNIMISCKHE
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM
U TI0JIOKEHUEM B
MEepUOINYECKOIN cucreme
XUMHYECKHUX DJIIEMEHTOB
.. MenneneeBa»

Pa3nes 2. Xumnueckue peakiuu
Tema 2.1. Tunsi IIpakTnueckoe 3auaTue | OK 01, OK 02, | IIpakTnueckoe OK 01, OK
xumnyecknx peakuuid | Ne3. Cocrasnenue OK 04, OK 07 | 3amsarue 02, OK 04,
YPaBHEHUH peaKLui OK 07
COCIMHEHUS, Pa3JI0KEHUS,
3aMeleHHs, 0OMEHa.
YpaBHEHHUsI peakuil
rOpeHusi, HOHHOTO
oOMeHa, OKUCIIEHUS-
BOCCTaHOBJICHHUSI.
Tema 2.2. IIpakTHyeckoe 3aHATHE OK 01, [IpakTrueckoe OK 01,
JIEKTPOJIMTHYECKASA Neq4,  «Peaxnun OK 02 3aHsTHE OK 02
AUCCOUMAIIUS U THIPOJTU3a».

MOHHBIA 00MEeH

HccnenoBanue cpenbl
pacTBOpPOB COJIEH,

O6p8.30BaHHLIX CHUJIBHBIMH

JuddeperurpoBaHHbIN
3a4eT

OK 01, OK
02, OK 04,
OK 07

OK 01,
OK 02
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U c1a0bIMU MPOTATHMHAMU,
U UX pEeaKuui ¢
pacTBOpamHu IIEI0YH U
KapOoHaTa HaTpusl.
CocraBieHue peakuuii
TUAPOJIN3A COJIEH
IIpakTHyeckoe 3aHATHE
NeS.  Crpoenue
BEIIECTBA U XUMHYECKHE
peakuuu

Pa3znen 3. CTpoenne u CBOIiCTBA HEOPTaHMYECKNX BelIECTB

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOPraHU4eCcKHX
BelleCTB

IIpakTHYeckoe 3aHATHE
Ne6. Pemrenue 3agad Ha
pacyer MaccoBOM A0JIH
(Macchl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJe (CMECH)
IIpakTHYeckoe 3aHATHE
Ne7. Pemenue
MPAKTUYECKUX 3aJaHUI
o KJaccu(puKaiuu,
HOMEHKJIaType U
XUMHUYECKUM (hopmynam
HEOPraHUYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB
(Ha3bIBATh U COCTABIIATH
(hOpMyIIbI XUMHUYECKUX
BEIIIECTB, ONIPEICIIATh
MPUHAITIE)KHOCTD K
KJIaccy)

OK 01, OK 02,
OK 04

[IpakTueckoe
3aHSTHE

OK 01, OK
02, OK 04

Tema 3.2. ®usuko-
XHMHYECKHe CBOMCTBa
HEOPraHU4eCKHX

IIpakTHYeckoe 3aHATHE
Ne8. CocraBnenune
YPaBHEHUN XUMHUYECKUX

OK 01, OK 02,
OK 07, OK 08

[IpakTrueckoe
3aHsATUC

OK 01, OK
02, OK 07,
OK 08

HuddepenunpoBanHbIit

3a4€T

OK 01, OK
02, OK 04

OK 01, OK
02, OK 07,
OK 08
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peaKkuuii ¢ yyacTuem
MPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB
METaJUIOB, HEMETAJIIIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHWYEeCKUX KHUCIIOT,
OCHOBaHHUU U
aM(pOTEepPHBIX
TUAPOKCHJIOB,
HEOPraHUYEeCKHUX COJIEH,
XapaKTEPUIYIOMINX UX
CBOICTBA
IIpakTHYeckoe 3aHATHE
Ne9. Pemenue
MPaKTUKO-
OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aTaHUI
Ha CBOMCTBA U MOJIYyYEHUE
HEOPraHUYECKHX BEIECTB
IIpakTHYeckoe 3aHATHE
Nel0. HccnenoBanue
(bu3MUeCKuX u
XUMHYECKHUX CBOVMCTB
METaJUIOB U HEMETAJIJIOB.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o CBOMCTBaM
XMMHYECKUM CBOMCTBAM
METaJUIOB U HEMETAJIJIOB,
10 PacIO3HABAHUIO U
MOJYYECHUIO COEIMHEHU I
METaJUIOB U HEMETAJIJIOB
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Tema 3.3.
IIpousBoacrso

HEOpPraHu4ecKUuX
BellecTB. 3HAYeHHe U
npuMeHeHHe B ObITY U
HA MPOMU3BOACTBE

IIpakTHyeckoe 3aHATHE
Nell. Pemenue
MIPaKTUKO-
OPUEHTUPOBAHHBIX
3a7aHui O POJIU
HEOPraHWYECKON XUMUU B
Pa3BUTUU MEIULMHBI,
CO3/IJaHUU HOBBIX
Marepuaios (B
CTPOUTEIBCTBE U JP.
oTpacisix
IIPOMBIILIJIEHHOCTH ),
HOBBIX HCTOYHUKOB
SHEPTUH
(anmpTEpHATHUBHBIE
HCTOYHUKHU SHEPTUH) B
pelieHuy nmpobieM
JKOJIOTHYCCKOM,
JHEPreTUYECKON U
MUIIEBON O€30MacHOCTH
IIpakTHYeckoe 3aHATHE
Nel2. CaoticTBa
HEOPraHUYECKHX BEIIECTB

OK 01, OK 02,
OK 07, OK 08

[IpakTrueckoe
3aHATUC

OK 01, OK
02, OK 07,
OK 08

OK 01, OK
02, OK 07,
OK 08

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX Belll

€¢CTB

Tema 4.1.

Kuaaceupuxanus,

CTpOeHue u
HOMEHKJIATypa
OpPraHM4YecKuX
BelleCTB

IIpakTHYeckoe 3aHATHE
Nel3. Howmenxnarypa
OpraHUYEeCKUX
COEIMHEHHNH OTIEITEHBIX
KJIaCCOB (HACBHIIIEHHBIE,
HEHACBIIICHHBIC U
apoMaTU4YECKUe
YTJIEBOAOPOABI, CIUPTEHIL,
(beHoIbI, anbJIeTuIbl,

OK 01,
OK 02

IIpakTueckoe
3aHATUC

OK 01,
OK 02

JuddepeHunpoBaHHbIi
3a4eT

OK 01,
OK 02
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KETOHBI, KAPOOHOBBIE
KHUCJIOTHI U JIp.)
CocraBneHue MONHbIX U
COKpALIECHHBIX
CTPYKTYPHBIX OpMYyIT
OpPraHUYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB,
HCIIOJIb3YS UX Ha3BaHUs
10 CUCTEMATUYECKOMN
HOMEHKJIaType. PacueTsl
npocreien GopMyIbl
OpraHU4eCKON MOJIEKYJIbI,
HCXO/Isl U3 DJIIEMEHTHOIO
cocrasa (B %)

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeauHeHu i

IIpakTH4yeckoe 3aHATHE
Nel4. Pemenue nenouex
MpEeBpaICHUNA Ha
TE€HETUYECKYIO CBA3b
MEXKy KJlaccamu
OpraHNU4YeCKHUX
COCIMHEHU C
COCTABJICHUEM Ha3BaHUU
OpraHU4YeCKHUX
COEIMHEHMI 110
TPUBHUAIIBHON WIH
MEXIyHAPOAHOU
CUCTEMATUYECKON
HOMeHKJarype. Pemenne
pacyeTHBIX 3a/1a4 10
YPaBHEHUSAM PEAKIIHI C
Y4aCTHUEM OpPraHUYECKUX
BEILIECTB

IIpakTHYecKoe 3aHATHE

OK 01, OK 02,
OK 04

IIpakTueckoe
3aHATHE

OK 01, OK
02, OK 04

OK 01, OK
02, OK 04
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NelS. «llonydenue
STHJIEHA U U3yYEHHUE €TI0
cBorcTBy. [lonmyuenue
STWIEHA U3 ATAHOJIA B
nabopaTtopuu U U3y4eHue
ero GU3NYECKUX U
XUMHUYECKHUX CBOMCTB.
CocraBiieHne peakiuii
MPUCOCANHEHUS U
OKHCJIEHUS Ha IIpUMeEpe
sTHIeHa. Pemenue
pacueTHBIX 3aja4 ¢
HCIOJIb30BaHUEM
IJIOTHOCTHU r'a30B 10

BOZIOPOJTY U BO3IYXY

Tema 4.3.
Oprannueckue
BellecTBa B
KU3HENeATEeJbHOCTH
yeJioBeKa.
IIpousBoacTBo u
NpUMeHeHHe
OpPraHu4ecKux
BelleCTB B
NPOMBINLICHHOCTH

IIpakTnyeckoe 3ansATHE
Nel6. Pemenue
MIPAKTHKO-
OPHEHTUPOBAHHBIX
3aJIaHMM 110 COCTABJIICHUIO
XUMHUYECKUX peaKIuid,
OTpaXKAIOIIUX
XUMUYECKYIO aKTUBHOCTb
OpTaHUYECKUX
COEZIMHEHU B pa3IMYHbIX
cpenax (IpUpOIHBIX,
OHOJIOTUYECKUX,
TEXHOTCHHBIX )
IIpakTHYeckoe 3aHATHE
Nel7. Crpykrypan
CBOWCTBA OpPraHUYECKHX
BEIIECTB

OK 01,
OK 02

[IpakTueckoe
3aHSTHE

OK 01,
OK 02

OK 01,
OK 02

Pa3nes 5. Kunernueckne ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX PeaKIuii
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Tema 5.1. IIpakTHYeckoe 3aHATHE OK 01, [IpakTueckoe OK 01, HuddepennrpoBanHbIi OK 01,
Kuneruueckue Nel8. «Omnpenenenue OK 02 3aHATHE OK 02 3auer OK 02
3aKOHOMEPHOCTH 3aBUCUMOCTH CKOPOCTH
NPOTEeKAHUS peakuuu ot
XMMHYECKHX peakluid | KOHLEHTpauuu
pearupyomux BEIecTBY.
Hccnenosanue
3aBUCHUMOCTH CKOPOCTHU
peaxkuuu ot
KOHLIEHTpaLUK.
Onpenenenyre KOHCTaHTbI
CKOPOCTH peakLuu
rpadUyeCcKuM METOJIOM
Tema 5.2. IIpakTHYeckoe 3aHATHE OK 01, [IpakTrueckoe OK 01, OK 01,
TepMoguHaMHUUYeCKHUE Nel9. ITpunnun Jle OK 02 3aHATHE OK 02 OK 02
3aKOHOMEPHOCTH [laTenve. BinsHue
NPOTEeKAHUS pa3nu4HbIX (PAaKTOPOB HA
XMMHYECKMX peaKuuidl. | U3MEHEHUE PAaBHOBECUS
PaBHoBecue XUMUYECKUX PEAKLUN.
XMMHYECKHX peakuuii | 3aKOH JeHCTBYIOIUX
Macc U KOHCTaHTa
XUMHYECKOTO
paBHOBecHs. PacueTsl
PaBHOBECHBIX
KOHIICHTPALUH
pearupyrouux BemecTB 1
MIPONYKTOB PEAKLIMA.
Pacuets! TermmoBoro
s dekra peakiuu
Pa3znea 6. [ucnepcHblie cuCTEMBI
Tema 6.1. Ilucnepcubie | [IpakTHyeckoe 3aHsATHE OK 01, [IpakTnueckoe OK 01, HuddepenunpoBaHHbIi OK 01,
cucrembl 1 pakTopsl | Ne20. Pemenue 3ama4 Ha OK 02, 3aHATHE OK 02, 3a4er OK 02,
HX YCTOMYHBOCTH IIPUTOTOBJIEHUE OK 04 OK 04 OK 04

98




pactBopoB. Pemenue
MPaKTUKO-
OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJlaHUK HA
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3YEMBIC B OBITOBOMA
Y IIPOU3BOJCTBEHHOMN
NEesITeIbHOCTH YeJIOBEKa, C
HO3UIINHN DKOJIOTHUECKON
0€30MMacHOCTH
HOCIENCTBUHN U
IPAMOTHBIX pEeLIEHUN
mpo0sieM, CBA3aHHBIX C
XUMHUEH.
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Py6e:kHOoe KOHTPOJIbHOE TECTHPOBaHNE O pa3jiejiamMm
YyeOHass IuCHUIINHA
O1.12 Xumust
IIpodeccusi: 13.01.10 Dj1eKTPOMOHTEP O PEMOHTY U 00C/IyKHBAHUIO
3J1eKTPO00OpY10BaAHMA (110 OTPACIIAM)
1. Kakolii aneMeHT SBJsieTCsl OCHOBHBIM KOMIIOHEHTOM OOJIBIIMHCTBA MIPOBOJHUKOB?
a) Cu
0) Al
B) Fe
r) Ag
2. Yro Takoe Koppo3us?
a) OKHCJIeHHe MeTAJLI0B MO0/ IeificTBHeM OKpY Kalolleii cpeabl
0) TUTaBJIEHUE METAJUIOB
B) MEXaHUYECKOE pa3pylLICHHE
T') 3JICKTPOJIN3
3. Kakoli mporecc 1e)HUT B OCHOBE pabOThI FaJIbBAHUYECKOTO 3JIEMEHTA?
a) SHIIOTEpPMHUYECKash PEaKIUs
0) OKHCJIMTEJIBbHO-BOCCTAHOBUTE/ILHAS PeaKIUs
B) HEHUTpaIu3aus
I') TUAPOJIN3
4. Kakotii ra3 Beiiensiercs npu B3auMo/IeHCTBUN IIUHKA C COJISTHOM KHUCIOTOM?
a) 02
0) H:
B) CO2
F) Cl2
S. Kakoii 13 nepeyrcieHHbIX METAJIOB HanboIee yCTOWYUB K KOPPO3UH?
a) JKeJe30
0) Menpb
B) 30J10TO
T) aIFOMUHUN
(u T.1., Bcero 10 BompocoB)
6. Kakoii nmporiecc mpoucxomuT Ha aHOAE MPH dIeKTposn3e BogHoro pactBopa CuClz
a) Boccta”oBnenue Cu**

0) oxuciaenue Cl ¢ Boiaenenuem Clz

?
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B) BBIICJICHHE KUCIIOPO/Ia

') BOCCTAHOBJICHHE BOJIBI

1. Kaxoit maTepuai ucrosib3yeTcsi B KaueCTBE U30JIATOPa B AJIEKTPOIPOBOJIKE?

a) MeJb

0) aTIOMUHUI

B) noauBuHWwiIxjgopua (IIBX)

r) rpadur

8. Yro ob6pasyercs pu TOPEHUH MarHus Ha BO3yxe?

a) MgClz

0) MgO

B) Mg(OH):

r) MgCO:s

9. Kakoii a1eMeHT BXOJUT B COCTaB CBUHIIOBO-KUCIBIX aKKYMYJISITOPOB?

a) HUKEIb

0) cCBUHeI]

B) KaJIMHI

T) TUTUH

10.  Kak Ha3bIBacTCS MPOIECC pa3pylICHUS METAUIOB O] JECHCTBUEM DJICKTPHUECKOTO
TOKa B arpeccCUBHOM cpejie?

a) MmaccUBaIUs

0) 271eKTPOXHUMHYECKAs1 KOPPO3usi

B) TUJIPOJIN3

T') JIEKTPOJIN3

Yacte B — 3apaum (mo S 6ans10B 3a 3a1a4y)

[Ipumeps! 3aaau:

1. Pacuér maccel BenecTBa.

[Ipu B3ammoneiicTBuu 13 T mUHKAa ¢ U30BITKOM CEPHOW KHUCJIOTHI BBIICITWICS BOJOPO/I.
Omnpenennure 066EM Boopoaa (H.Y.).

2. DJIeKTPOJIN3.

CKOJIBKO TpPaMMOB MM BBIJIEIUTCS Ha KaToJ€ IPU IPOIYCKAHMM TOKa CWiIoh 2 A B
teuenue 30 munyT gepes pactBop CuSO4? (F = 96500 Kn/Mo:b)

3. Koppo3us.

OObsicHUTE, TIOUYEMYy TpPU KOHTAaKTE 3Kejle3a W MeOu BO BIAKHOH Cpele KOppo3uu
MOIBEPTaeTCs MMEHHO kene30. Hanummre ypaBHEHUsI aHOTHOTO M KaTOAHOTO MPOIIECCOB.

Yacts C — Teopernueckuii Bonpoc (15 6an/10B)
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Br160op ogHOTO M3 ABYX BOIIPOCOB:

1. Posb xuMuH B 1poecCHOHAIBHOM AeATeIbHOCTH 3JIEKTPOMOHTEpA.

Packpoiite 3HaueHue 3HAaHMW IO XUMHMM IIpY BBIOOpPE MAaTEpUaJIOB [UIsl H3OJISALMM,
IIPOBOJIHUKOB, 3aIlIUTHI OT KOPPO3HUHU, O€30IaCHOM IKCILTyaTallul aKKYMYJISTOPOB U T.1.

2. DJIEKTPOXHMHYECKAs KOPPO3HA METAJIOB U METOAbI €€ NMpe10TBPALLCHHS.

[IpuBenuTe mpuMepsl KOPPO3UOHHBIX IPOLIECCOB B AJIEKTPOOOOPYIOBAHUM M OIMUIINATE
CIIOCOOBI 3aIUTHI (JTy)KEHUE, OIIMHKOBKA, KaTOIHAS 3all[UTa U JIp.).

MeToauyeckue peKOMeHauu J1JIs1 MPenojaaBaTeJisi:

o Pazpemuts ucnonb3oBanue TadbauIsl MeHeneeBa U Ta0IuIbl paCTBOPUMOCTH.

J 3anpeTuTh UCIIOJIB30BAHIE MOOUIIBLHBIX YCTPONCTB U MITIAPTaJIOK.

. Jis obyuaromuxes ¢ OB3 — mpemycMOTpeTh aJaNnTHPOBAHHBIN BapwaHT (IO
HEOOXOAUMOCTH).

Marepuanbl u 000py10BaHHe:

. biianku 114 oTBETOB

J UYucTble TUCTHI U1 YEPHOBUKOB

. Ilepnonnueckas cucrema JI.11. Menneneena
. Tabnuua pacTBOpUMOCTH

. Kanbkynstopsl (mpocTeie)

MeTtoauyeckue yKa3aHusl 10 BbINOJHEHHIO PAKTHYECKUX padoT
Nudopmanuonnoe odecrneyeHne 00ydeHus
3.2.1. OcHoBHbIE MeYaTHLIE H3IAHUA
1 Xumus. Yue6nuk CIIO. Epoxun FO.M. — M.: Axanemus, 2020.
3.2.2. OcHOBHbIE 3JIEKTPOHHbIE U3IAHUS
1. Xumus: anekTpoHHoe nocodue. - Yensouuck, FOYpI'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. Otkpeitas xumus. Bepcus 2.5 (OO0 «Duzukon»).
5. Mynetumenua CD-ROM «Xumus. ba3oBslii kypc — Buptyanshas nabopatopusi».

6. Oprannyeckas xumus 10-11 knacc (Jraboparopus cucteM Mynstumenua Mapl' TV).

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