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1. O01mme moJ1oKeHUs

JucuuruimHa «XuMEs» OTHOcHTCS K Onoky bl yueOHOro miaHa, BXOISIIETO B COCTaB
oOpazoBarenbHOI MporpamMmsl Beiciiero oopa3zoBanus 23.03.01 — TexHOIOTHs TPAHCIIOPTHBIX MTPOIIECCOB
(mpouis — Opranu3zanyst epeBo30K 1 0e30MaCHOCTh IBUKECHU).

HopmartuBHo-mMeToanueckoit 6a3zoil st pazpaboTku pabodeil mporpaMMbl yueOHOM JUCIUILIMHBI
«XUMHS» SIBISIOTCSA:

- ®enepanbHblil 3aKk0H «O0 obpazoBanuu B Poccuiickoit denepanuny», yTBEpKISHHBIN MTPUKA30M
Muno6pHayku PO ot 29.12.2012Ne 273-D3;

—ITpuka3z Muno6paayku Poccun ot 05.04.2017Ne 301«O06 yTBep:KICHUM MOPSAIKA OpTraHU3AUN U
OCYILIECTBIIEHUSI 00pa30BaTEIbHOW JESITENBHOCTH 110 00pa30oBaTENIbHBIM IPOTrPAMMaM  BBICILETO
oOpa3oBaHus — IporpaMmmam OakajiaBpuara, mporpaMMaM CrelHaauTeTa, IporpaMMaM MarucTpaTrypbh»;

—IIpuka3z MunucrepctBa Tpyaa u conuainbHoi 3amuThl oT 08.09.2014 Ne 6161 «O06 yTBepKaeHUH
npodeccuoHanbHOro crangapra «CrenuanucT 1Mo JIOTUCTUKE Ha TPAHCIOPTE;

—DenepanbHBId TOCYAAPCTBEHHBIM 00pa30BaTeNbHBINA CTaHAApT BhIcHiero oOpazoBanus (PI'OC
BO) no wnampasnenuto mnoarotoBku 23.03.01 «TexHonoruss TpaHCHOPTHBIX MPOLIECCOBY» (YPOBEHb
OakanaBpuaT), YTBEPXKACHHBIA IpukazoM MuHucrepctBa obOpazoBanust U Hayku PD ot 07.08.2020 Ne
011;

—Y4eOHbIe TIaHBI 00pa30BaTEIBLHON MPOTrpPaMMBbI BICIIET0 oOpa3oBaHus Hampasienus 23.03.01 —
TexHonorus TpaHCHOPTHBIX TmporeccoB (mpoduiubp — OpraHuzanus NEepeBO30K M 0e30MacHOCTb
JBIDKEHUS ), TIOATOTOBKM OakaiaaBpoOB MO OYHOM M 3a04HOU (opmaM OOydeHHsI, 0JJOOpEHHBIC YUYEHBIM
coBeroM YIJITY (mpotokoin ot 27.08.2020 Ne 8).

OO6yuenne o obpazoBarensHOi nporpamme 23.03.01 — TexHOIOTHS TPaHCIOPTHBIX MPOIIECCOB
(mpodunb — OpraHu3anus nepeBo30K U 0€30MaCHOCTh ABUKEHHUSI) OCYIIIECTBIIAECTCS HA PYCCKOM S3BIKE.

2. Hepeqenb NJIAHUPYEMBIX Pe3yjJabTaTOB oﬁyqemm no JTMCUMUIIJIMHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJ’le0ﬁ MporpaMmal

[TnanupyeMbIMU pe3ynbTaTaMu OOy4YEeHHS M0 TUCIUIUINHE SBISIOTCS 3HAHMS, YMEHUS, BIaICHUS
W/WIM  ONBIT JIEATEIbHOCTH, XapaKTepU3YIOLIUe 3Talbl/ypoBHH (HOPMHUPOBAHMS KOMIIETEHIUN W
o0ecrneunBaIIre JOCTIKEHNE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHUS 00pa30BaTeIbHOM MPOTpaMMEI B
LIEJIOM.

Lenap ocBoeHusi AMCHMILUIMHBI — (opMupoBaHHe y Oyaymux OakalaBpoB CIOCOOHOCTH K
MIPUMEHEHHUIO E€CTECTBEHHOHAYYHBIX W OOIIEHHXEHEPHBIX 3HAaHUM XMMHMM B MpodeccroHaIbHON
JEATEIIbHOCTH.

3agauu AMCHUNIMHBI:

— TpUBUTH OOYYAIOMIMMCS  CIIOCOOHOCTH K TNPUMEHEHHIO €CTECTBEHHOHAYYHBIX |
OOIIEVHKEHEPHBIX 3HAHUN, (YHIAMEHTAJIBHBIX 3aKOHOB IMPHUPOJBI XapaKTEPU3YIOUIUX XMMHUYECKHUE U
(bu3nuecKre CBOMCTBA OKPYKAIOIINX HAC OOBEKTOB U SBICHUM,

— O0y4YuTh METOJaM peIICHHS 3aJa4 C HCIOJIb30BAHHEM €CTECTBEHHOHAYYHBIX 3HAHHHA O
3aKOHOMEPHOCTSIX ~XHUMHUYECKHUX TPEBpallleHHd W OCHOBHBIX XUMHYECKHX 3aKOHOB, METOJaM
MaTEeMaTHYECKOTO aHAJIN3a W MOJICTUPOBAHUS B IPOPECCHOHATBHON e TSILHOCTH.

ITpouecc W3Y4YeHHUS  JUCHUIUIMHBI  HaIlpaBJICH Ha  (GOopMHUpOBaHUE CIeyoIIeH
oOmenpodecCHOHATBHON KOMITETCHITHH

— OIIK-1: cnocobeH MPUMEHSATh €CTECTBEHHOHAYYHBIE M OOIICHMH)KEHEPHBIE 3HAHMS, METOIbI
MaTEeMaTHYECKOTO aHAJIN3a U MOJICITUPOBAHUS B IPO(HECCUOHATTLHOM JISATEIIEHOCTH.

B pe3yabTare uzyueHus JMCUMIJIMHBI 00YYAIOUIUIACS J0JIKEH:

3HATh:

— TEOPHIO, METOJIUKH M OCHOBHBIE 3aKOHBI B 00J71aCTH €CTECTBEHHBIE HAYK.

yMeTb:

— WCMOJB30BaTh IMOJTYYCHHBIE TEOPETUYECKUE 3HAHUS TPU PEIICHUU 3a7ad B TEXHUYECKUX
MIPUJIOKEHUAX MPOPECCHOHATBHON AESITETbHOCTH.

BJIAIETh HABBLIKAMMU



— NPUMEHEHUS €CTECTBEHHOHAYYHBIX METOAMK B peau3allii TEXHOJOIMYECKUX IPOIIECCOB B
npodeccnoHanbHOM NeSTeIbHOCTH.

3. MecTo JUCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON MPOrpaMMbl

Jannast yueOHasi AMCHMILIMHA OTHOCHUTCA K TUCIUIUIMHAM O0O0s3aTeNIbHOM 4YacTH, YTO O3HAa4aer
(dbopMupoBaHHe B mporiecce oOydeHus y OakanaBpa oOmenpoPecCHOHANBHBIX 3HAHUNA M KOMITETEHITHI B
pamKax BbIOpaHHOTO MpoduIst U TpodhecCHOHATBLHOTO CTaHaapTa.

OcBoeHme JaHHOW JAUCHUIUIMHBI SBISETCS HEOOXOIUMON OCHOBOM JIJIsl OCIEIYIOIIETO N3YUeHUS
mucuunaua OITOIL.

Ilepeuensv obecneyusaowux, CONymcmsyrowux u 06ecnequ8aemvlx OUCYUnIuH

ObecneunBaronmye ComnyTcTBylomue ObecneunBaemble
1. | Maremaruka Marematuka MarepuanoBeaeHue.
TexHonorus
KOHCTPYKIIMOHHBIX
MaTepUajoB
2. | ®usuka duzuka IloxaroroBka k craue u
caaua
roCyJapCTBEHHOTO
JK3aMeHa

VYka3aHHbIE CBSA3M JUCUUIUIMHBI JAIOT OOy4arolmleMyCsi CUCTEMHOE IMPEACTaBICHUE O KOMILIEKCE

u3ydaeMbIx guctumiimH B coorBercTBuu ¢ ®I'OC BO, uto obecrneunBaeT TpeOyeMblid TEOPETHUECKUN
YPOBEHb U MPAKTUYECKYIO HAMPABICHHOCTh B CCTeMe 00yueHus U OyayIiei 1eaTeIbHOCTH BhITYCKHUKA.

4. O0beM THCHHMILIMHBI B 324eTHBIX ¢JMHULIAX € YKA3aHUEM KOJIHYeCTBA aKaleMHYeCKUX YaCOoB,
Bbl/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢ npenojasaresieM
(mo BuAaM yueOHBIX 3aHATHII) 1 HA CAMOCTOATEIBLHYIO PA00Ty 00y4arommxcs

OO011ast TPyI0EMKOCTh JTUCITUTLTHHBI

N Bcero akageMuyecknx 4acoB
Bun yuebnoit paboTbl
oyHast popma | 3a0uHas popma

KoHTakTHas padoTa ¢ npenogaBartejem: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3ansatus (I13) - -
naboparopusie paboTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM paboThI 0,35 0,35
CamocTosiTejibHAsE pa60oTa 00y4aAKIIUXCH: 91,65 133,65
M3y4YEHUE TEOPETUUYECKOr0 Kypca 20 40
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 36 85
KypcoBasi paboTa (KypcOBOH ITPOEKT) - -
IIOATOTOBKA K NPOMEKYTOYHON aTTECTAllUN 35,65 8,65
Bua npomexKyTo4HO#M aTTecTAlMM: IK3aMeH JK3aMeH
O01mas Tpy10eMKOCTh 4/144 4/144

*KoHTakTHast paboTa oOydaromuxcs C MperojaBaTesieM, B TOM 4HCiIe ¢ IPHMEHEHHEM JMCTAaHIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIIMOHHOTO TUIA, W (MJIH) 3aHATHS CEMHUHAPCKOTO THIIA, JTaOOPATOPHBIE 3aHATHSA, U (WIIN)
IPYIIIOBBIE KOHCYJIbTAINH, U (WJIN) WHIUBHIYAIbHYIO paboTy 00ydaromerocs c MpenoaaBaTeieM, a Tak)Ke aTTecTalllOHHbIE
UCTIBITAaHHUS TIPOMEKYTOYHOW arrectannu. KoHTakTHas paboTa MOXET BKJIIOYATh WHBbIE BHABI y4eOHOH JNesTeNbHOCTH,
IIpelycMaTpHUBaIOIIMe TPYNIIOBYIO U MHIUBHIYAIBHYIO paboTy o0ydaromuxcs ¢ npenojasareneM. Yacsl KOHTaKTHOH paboThI
onpenemnsiorcss [lomoskeHueM 00 OpraHm3all M IMPOBEACHHM KOHTAKTHOM pPabOTHI TPH peam3aluy 00pa30oBaTENbHBIX
IIpoTrpaMM BhICIIero 00pa30BaHusI, yTBEPKACHHBIM YueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.



5. Conepxxanne TMCUMIIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3iesiam)
€ YKa3aHHMeM OTBeICHHOT0 HA HUX KOJIUYeCTBA aKaIeMHYeCKNX YaCcOB

5.1. TpyaoeMKOCTb pa3/iei0B IUCHUILINHBI

o4yHas popMa 00yyeHuUs

HanmenoBanue pasnena
JTUCIUILINH

J

I13

JIP

Bcero
KOHTAKTHOH
paboThI

CamocrosiTenbHas
pabora

Pa3nen 1. OcHOBHEBIE
CTEXMOMETPUUYECKHE 3aKOHBI.

6

6

Pa3nen 2. Knaccel
HEOPraHUYECKHUX BEIECTB.

6

Paznen 3. Ctpoenue aroma u
NepuoInyecKasi cucrema
3JIEMEHTOB.

Pasgen 4. Xumnueckas
KuHeTnKa. XUMHUYECKOe
paBHOBECHE.

Pa3gen 5. CiocoOb!
BEIPXCHHS COCTaBa
PacTBOPOB.

Paznen 6.

Tema 1. PacTBOpBI
MEeKTpoauTOB. CMeleHne
paBHOBECHSI B paCTBOpax
AJIEKTPOJIUTOB.

Tema 2. I'mapoinns.

Pazgen 7. OxucaureapHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

Paznen 8.
DIEKTPOXUMHUYECKUE
MIPOLIECCHI.

Tema 1. 'anbBaHNUECKHE
DIIEMEHTHI.

Tema 2. DNeKTponn3
pacIiyiaBoB ¥ pacTBOPOB.

Tewma 3. Koppo3usi MmeTaiiioB u
CILTABOB.

Hroro no paznenam:

18

34

52

56

HpOME)KyTO'-IHaH arTrecranus

0,35

35,65

Bcero

144




3a04Hasi popma 00y4yeHust

Bcero
Ne HaumenoBanue paznena CamocrosiTenbHas

JI 113 JIP | KOHTAKTHOH
/11 JTUCIIAILINHEL paborta
paboThI

1 | Pasnmen 1. OcHOBHBIE
CTEXMOMETPUUECKHIE 0,25 - - 0,25 -
3aKOHBI.

2 | Pasnen 2. Kiaccel
HEOPTaHMYECKUX BEIIECTB.
3 | Pazmen 3. Ctpoenue atoma
U TICPUOIMYECKAsl CUCTEMA 0,25 - - 0,25 -
2JIEMEHTOB.

4 | Pa3znen 4. Xumudyeckas
KuHeTHKa. XUMHUYECKOoe 0,25 - - 0,25 -
paBHOBECHE.

5 | Pazgen 5. CnocoOsbl
BEIPXCHHS COCTaBa 0,25 - - 0,25 -
pPacTBOPOB.

6 | Pa3gen 6.

Tema 1. PacTBOpBI
AMeKTpoauTOB. CMeleHne
paBHOBECHS B pacTBOpax
JIEKTPOJIUTOB.

Tema 2. 'mapomnus.

7 | Pazgen 7. OKuCIUTENLHO-
BOCCTAHOBUTEJILHBIE 0,25 - 2 2,25 31
peaKIuu.

8 | Pa3zmen 8.
DIEKTPOXUMHUYECKUE
MPOIIECCHI.

Tema 1. I'anpBannueckue
DJIEMEHTEL. 0,25 - 2 2,25 31
Tema 2. DnexTponus
pacIiyiaBoB ¥ pacTBOPOB.
Tema 3. Koppo3zus
METAJIOB U CIIABOB.
Hroro no paznenam: 2 - 8 10 125
IIpomexyTouHas aTTecTAMS X X X 0,35 8,65
Bcero 144

0,25 - 2 2,25 31

0,25 - 2 2,25 32

5.2. Conep:xkanue 3aHATHH JIEKIITHOHHOTO THIIA

Pa3znen 1. OcHOBHBIE CTEXHOMETPUYECKHE 3AKOHBI
DOKBUBAJICHTHI TPOCTHIX U CIOKHBIX BEIIECTB, 3aKOH YKBUBAJICHTOB, YKBUBAJICHTHBI 00bEM Ta30B.
Pasnen 2. Kinacchl HeopraHu4ecknx BeliecTB
XUMHYECKUE CBOMCTBA, TOJYYeHHE, HOMEHKJIATypa OKCUIOB, THAPOKCHIOB, KHCIIOT, COJIEH.
Pa3nen 3. CTpoeHue aToMa U MePUOUYECKAs] CHCTEMA 3JI€EMEHTOB

Mopenu aroma, cOCTaB W pa3Mephbl sapa, DJIEKTPOHHBIE OOOJOYKH, KBAaHTOBBIE YHCIA, HX
¢busnueckuit cmbici. [lepuonnueckuit 3akon J[.M.MenneneeBa, CBOHCTBAa aTOMOB M 3aKOHOMEPHOCTH B UX
M3MEHEHUH (paanyc, MOTEHIINA HOHU3AINH, YJICKTPOOTPHUIIATEIIBHOCTB ).

Pa3nen 4. Xumnyeckass KHHeTHKAa. XMMHY€ECKOe PaBHOBecHe
3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIMU OT PA3IUYHBIX (AaKTOPOB. 3aKOH IEHCTBYIONINX



Mmacc, npaswio Ban-I'odda, ypaBuenne Appenmyca. CmemieHue paBHoBecusi, npuniun Jle-Illarense.
Karanutrnueckue nmpomeccsl.
Pa3nen 5. Cnnoco0bl BbIpa:keHHs COCTABA PACTBOPOB

MaccoBast [1oji1 U MOJISIIBHOCTb. MaccoBasi, MoOJisipHass U HOpMaslbHas (PKBHUBaJICHTHAas)

KOHIIeHTpauuu. HopmaiibHast 1 MOJIsipHasi KOHLEHTpAIusl.
Pa3znea 6.
Tema 1. PacTBopbI 271eKTPOINTOB. CMellleHue PaBHOBECHSI B PACTBOPAX JJIEKTPOJINTOB.

CunpHbIe 3JEKTPOJIUTHI, IOHATHE 00 MOHHOM CHJie PacTBOPOB, aKTUBHAs KoHLeHTpauus. Cralbie
9JIEKTPOJIUTHI, TOMOTEHHBIE pABHOBECHUS B pacTBOpaxX, KOHCTAHTAa pPABHOBECHS, JMCCOLIMALIMS
KOMIUIEKCHBIX HOHOB. ['eTeporeHHble paBHOBECHUS B PACTBOPAX, IPOU3BEAECHUE PACTBOPUMOCTH. Peakiuun
MOHHOTO 00MEHA, Y4acTHe KOMIUIEKCHBIX COSIMHEHHI B OOMEHHBIX PeakusaX. BogopoaHbIii moKa3aTeb.
Tema 2. I'uaposus.

I'mppomus Heopranmueckux conedl. KoHcraHta ruaponusa, CTENEHb TUIPOJIM3a, BIMUSHUE
KOHLIGHTPALlUU COJIM, TEMIEPATyphl, IPUMECEN Ha CTENEHb T'MIpoJn3a. [ UIpon3 KUCIBIX U OCHOBHBIX
cosneil. COBMECTHBIN rUApPOIIN3.

Pa3nes 7. Okuc/IMTEILHO-BOCCTAHOBHUTE/IbHbIE PeaKIMHU

Baxueifime oxucnuTenm W BocCcTaHOBUTENU. OKHCIUTETHbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUU C
3alaHHON cpenod. HampaBieHue M 3JEKTPOABMXKYLIAs CHJIA B OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX
peakuusx. BeIBo cpesibl B OKUCTUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX.

Pa3nen 8. DiiekTpoXxuMHYeCKHE MPOLECCHI
Tema 1. 'aibBaHMYECKHE IJIEMEHTHI.
Pa3H0351eKTpOoAHBIN ralbBAaHUYECKUN 3JIEMEHT, KOHUEHTPAMOHHBIN raJIbBAHUYECKUN 3JIEMEHT.
Tema 2. D1ekTpo/IU3 paciiaBoB U PAaCTBOPOB.

DIEKTPOXUMHUYECKUE TPOLECCHI, MPOTEKAIOIINE B pacTBOpPax MOJ ACHCTBUEM TOKAa OT BHEILHETO
HMCTOYHHKA.

Tema 3 Koppo3usi MeTaLJIOB M CIJIABOB.

Buasl u tumnsl kopposzun. 3aBucumocts IJIC HCTOUHHKOB TOKA OT XMMHYECKON MPUPOIBI METAJIOB
U cocTaBa pacTBOpoB. Koppo3usi METaIoB M CIJIAaBOB B Pa3iWYHBIX cpeAax. MeTolbl 3alluThl OT
KOppO3HH.

5.3. TembI 1 (pOpMBbI 3aHATHI CEMHUHAPCKOTO THIA

Y4eOHBIM IJIAaHOM IO TUCHUIUIMHE IPEyCMOTPEHBI 1a00opaTOpHble paboThI

Tpyno€mKocTs, yac
dopma npoBeeHUs
Ne| HawmmeHoBaHue pa3aena TUCIHUITIIHHBI (MOTYJIS) SAHSTIS OYHas 3a049Has
dopma dopma
Pasznen 1. OCHOBHBIE TaGopaTopias pabora:
CTEXUOMETPUYECKUE 3AKOHBI: patoptiai Pabota.
1 Onpenenenue
- DKBHUBAJICHTHI MTPOCTHIX U CIIOKHBIX BEIIECTB, 4 -
N SKBHBAJICHTA
3aKOH 3KBHBAJICHTOB, SKBUBAJICHTHBIH 00BbeM
30, HEM3BECTHOTO MeTallia
Paznen 2. KIIACCbl HEOPTAHUYECKHNX .
JlaGopatopHas pabora:
BEIIECTB
. Kitaccrr
- XUMHYECKHE CBOMCTBA.
2 HEOPraHUYECKUX 4 2
- TIOJTyYCHHE. )
- HOMEHKJIaTypa OKCHJIOB, THPOKCHI0B, KUCIOT BEMECTB: TIOMYHERHE,
N ’ ’ ’ CBOIiCTBA
coueil.
Paznen 3. CTPOEHUE ATOMA U Jlaboparopnas pabota:
INEPUOANYECKASA CUCTEMA CrpoeHune aToMa 1
3 | OJIEMEHTOB: nepuoanyecKas 4 -
- MOJeNu aToMa, COCTaB M pa3Mepbl s7pa, | CHUCTeMa XUMHUYECKUX
AJIEKTPOHHBIE O0OJIOYKH, KBAaHTOBBIE YHCIA, WX DIIEMEHTOB




®opma npoBeAcHU

TpynoéMkocTb, yac

Ne| HaumeHnoBanue paszzena IUCUUILTAHBI (MOIYJIs) SAHSTHS OYHast 3a04Hast
dhopma dhopma
(bu3N4YeCKuil CMBICIT;
- nepuoaudeckuit 3akoH JI.M.MeHnneneena,
CBOMCTBa aTOMOB H 3aKOHOMEPHOCTH B HX
U3MEHEeHUU (paauyc, TMOTEHLHMAd HWOHU3ALNH,
AJIEKTPOOTPHUIIATEIHHOCTB ).
Paznen 4. XUMMNYECKAA KUHETUKA.
XUMHNYECKOE PABHOBECHE:
- 3aBUCUMOCTb CKOPOCTH XUMHUECKO# peakiuu oT | Jlaboparopnas pabora:

4 | Pa3THYHBIX (hakTopoB; XuMHYecKas KHHEeTHUKa 4 i
- 3aKOH JICHCTBYIOIIUX MAaCC; U XUMUYECKOE
- mpaBuiio Ban-T'odda, ypaBaenne Appenunyca; paBHOBeCHE
- cMenieHne paBHoBecust, nmpuHuun Jle-Illarense;

- KaTAJIUTHYECKUE TTPOIIECCHI.

Paznen 5. CIIOCOBbI BBIPAYKEHW A Tla6onaTonias paGora:

COCTABA PACTBOPOB: patopras p :
IIpurorosnenue

- MaccoBasi 101l U MOJISLITLHOCTD 9

5 pacTBopa cepHOt 4 -

- MaccoBas, MOJISIpHas M HOpMajbHas .
KHCJIOTHI C 3a/IaHHON
(?KBHBaJICHTHAsI) KOHIICHTPAIIUH. .
KOHIIEHTparuei
- HOpMaJIbHasl ¥ MOJISIPHASI KOHIICHTPAIIHSL.
Pasnen 6. Tema 1. PACTBOPHI
DJIEKTPOJIMTOB. CMEIIEHUE
PABHOBECHUS B PACTBOPAX
OJIEKTPOJIMTOB.
- CHUJIbHBIE DJIEKTPOJIHTHI, MOHATHE 00 HOHHOMN
CHUJIE paCTBOPOB, AKTUBHASI KOHIIEHTPAIIHS;
- cnabble AIIEKTPOIIUTHI, TOMOT€HHBIE PABHOBECHS
B acTBOpax KOHCTaHTa aBHOBECHUS
P pax, P > | JlabopatopHast pabora:
JUCCOLIMAIUS KOMIUIEKCHBIX HOHOB;
DAEKTPOIUTUYECKAS
- TeTeporeHHble paBHOBECHS B pacTBOpax,
JIUCCOITUAITUS U
MIPOU3BEICHNE PACTBOPUMOCTH;

6 pEaKIIMU HOHHOTO 4 2
- peakuuMd  HOHHOTO  OOMeHa,  ydacTue .
KOMIUICKCHBIX ~ COEAMHEHM B  OOMEHHBIX '

I'mpponus
peaKIusx; .
. HEOPTraHUYECKHUX COJeH
- BOJIOPOJIHBIN MOKa3aTenb.
Tema 2. TUIPOJINS:
- TUAPOJIN3 HEOPTaHUYECKHX CONEH;
- KOHCTaHTa THJIPOJIM3a, CTENEHb THUJPOJIN3a,
BIUSHUE KOHIIEHTPALIMU COJH, TeMIepaTyphl,
npuMeceil Ha CTENeHb THAPOJIN3a;
- TUAPOIIN3 KUCIIBIX U OCHOBHBIX COJIEH;
- COBMECTHBIN THAPOIIN3.
Pazgen 7. OKUCJIUTEJIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIVU:
- BOKHEHIIINE OKUCIUTENN U BOCCTAHOBHUTEIIH; Jlaboparopnas pabota:

7 | - OKHCTHTETHHO-BOCCTAHOBHTENLHBIE PEAKIHU C OKHCIIUTENHHO- 4 9
3a/IaHHOU Cpeoi; BOCCTaHOBUTEIIbHBIE
- HampaBJICHUE U DJJCKTPOJBIDKYIIAs CHjIa B peakiu
OKHUCJIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUIX;

- BBIBOJ[ CpeJibl B OKHUCJIUTEIHHO-




Tpyno€mkocTs, yac
®opma npoBeAcHU
Ne| HaumeHnoBanue paszzena IUCUUILTAHBI (MOIYJIs) SAHSTHS O4Has 3a04Has
dhopma dhopma
BOCCTAHOBUTEIIBHBIX PEAKIIHIX.
Paznen 8. QJIEKTPOXUMUYECKUE
[MPOLIECCBI
Tema 1. 'aibBaHMYECKHE DJIEMEHTHI.
- Pa3HOAJIEKTPOHBIN U KOHIIEHTPALMOHHBIN
raJlbBAHUYECKUE DJIEMEHTHI. Jlaboparopnas pabota:
Tema 2. DaekTposiu3 pacTBOPOB HEOPTaHUUECKHUX ["anbBanMveckue
8 coJiei. AJIEMEHTBI. 5 2
- BJIEKTPOXUMHUYECKHUE MPOLIECCHI, TPOTEKAIOUIUE B | DIEKTPOJIN3 PACTBOPOB
pacTBopax Moj JAEWCTBUEM TOKa OT BHEIIHEro | HEOPraHUYECKUX COJeH
HCTOYHUKA. Koppo3zus meraiios
Tema 3. Koppo3sust MeTaioB U CIJIaBOB:
- BUJIBI U TUIIBI KOPPO3UH;
- KOPPO3HUsI METAJJIOB B PA3NIUYHBIX CpPeliax;
- METOJIbI 3aIUTHI OT KOPPO3UH.
Hroro: 34 8
5.4 leraau3anusi caMoCTOSITEIbLHOMH PadoThI
No HaumenoBanue paznena Bun camocrositensHoit | TpymoeMkocTs, yac
} JUCIUILIMHBI (MOJYJIs1) paboThl OYHas 3a04Has
1 Pa3znen 1. OcHOBHBIE CTEXMOMETPHUECKUE [ToaroroBka k 6 i
3aKOHBI. naboparopHoi pabore
2 | Pazgen 2. Kitacchl HEOPraHMUECKUX BEIIECTB. HOMOTOBvKa K 6 31
nabopaTopHoi pabore
3 Paznen 3. Ctpoenue aroma u nepruoguvecKast [ToaroroBka k 8 i
CHCTEMA DJIEMEHTOB. nabopaTopHoi pabore
4 Pasgen 4. Xumnueckass KHHETHKA. XUMHUYECKOE IloaroroBka k 6 i
paBHOBECHE. nabopaTopHoi pabore
5 Pa3znen 5. CriocoObI BbIpaKeHHs cOCTaBa [ToaroroBka k 6 i
pacTBOpPOB. n1abopaTopHoOi pabote
Paznen 6.
6 Tema 1. PactBopsl anekrponutoB. CmenieHne [ToaroroBka k 8 32
paBHOBECHSI B paCTBOpaX 3JIEKTPOIHUTOB. nabopatopHoit pabote
Tewma 2. 'maponus.
7 Pazgen 7. OKUCIUTENBLHO-BOCCTAHOBHUTEILHEIE Iloaroroska k 8 31
peakiuu. nabopatopHoit pabote
Paznen 8. DnekTpoXuMHYECKHE MTPOIECCHI.
8 Tewma 1. ['anibBaHUMYECKHE 3TIEMEHTHI. [Toaroroska k 8 31
Tema 2. D51eKTpoJIN3 PacIjiaBOB U paCTBOPOB. nabopaTopHoi paboTe
Tewma 3. Koppo3ust MeTanioB u CIIaBoB.
N3yuenune
JIEKIIMOHHOT O
[ToaroroBka K MpOMEKYTOYHOM aTTECTALIMU Marepuana,
9 JUTEPATYPHBIX 35,65 8,65
(sx3ameny)
HWCTOYHUKOB B
COOTBETCTBUU C
TEMaTUKOUN
Hroro: 91,65 133,65
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6. IlepevyeHb y4eOHO-METOANYECKOT0 0OOecieYeHHU s M0 JUCUMUILINHE

OcHoOBHasi M JONOJTHUTEIbHAS JUTEPaTypa

Ne ABTOp, HAUMEHOBAHUE Ton IIpuMeyanue
/1 U3/IaHUS
OcHoBHasi yueOHasi JuTepaTrypa

1 | AxmeroB, H.C. Obmast u HeopraHuveckass XUMHUs : yYEOHHK ISt [TonHOoTEKCTOB
By30B / H.C. AxmeroB. — 12-¢ usn., crep. — Cankrt-IlerepOypr : BIi TOCTYII
Jlanb, 2021. — 744 c. — TekcT: 27eKTPOHHBIN // JIaHb : 3IEKTPOHHO- IpHU BXOJIE IO

o ) 2021
OuOIIMoTeYHAS cucreMa: [caiiT]. — URL: JIOTUHY U
https://e.lanbook.com/book/153910 — ISBN 978-5-8114-6983-3. — napoJio*
TeKCT: AJEeKTPOHHBIN.

2 | Axmeros, H.C. JIabopaTtopHble U CEMHUHApCKHUE 3aHATHS MO 00IIei [TosnHoTEKCTOB
W HeopraHumdyeckon xumuu : ydeOHoe mocobme / H.C. AxmeTos, BIN JOCTYII
M.K. Asuzosa, JLU. Bbampiruna. — 6-e wusm., crep. — CaHKT- IIPU BXOJE 1O
[TetepOypr: Jlans, 2021. — 368 c. — Tekcr: anekTpoHHbIH // JIaHb : 2021 JIOTUHY U
AJIEKTPOHHO-OMOIHOTEUHAS cUCTEeMA: [caiiT]. — URL: napoiro™®
https://e.lanbook.com/book/168686 — ISBN 978-5-8114-1716-2. —

TeKkcT: 2eKTPOHHBIN.
JonosHuTe/bHAs yueOHas JUTEpaTypa

3 | [Ipecc, N.A. OcHoBBI 00mIcH xumMuu : ydyeOHOe mocodue / M. A. [ToHOTEKCTOB
[Ipecc. — 2-e uzn., nepepad. — Cankr-IlerepOypr : Jlans, 2021. — Bl TOCTYII
496 c. — ISBN 978-5-8114-1203-7. — Tekcr : snekTpoHHbIH // JlaHb: 2021 U BXOZE IO
3JICKTPOHHO-OMOIMOTEYHAS cUcTeMa: [caiiT]. — URL.: JIOTUHY U
https://e.lanbook.com/book/168436 — TekcT: 37K TPOHHBIIA. napoJio™*

4 | Pymsuues, b.B. OxucnurenbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA [TomHOTEKCTOB
DJIEMEHTOB M UX COCIMHEHHH B pPAcTBOPax : y4eOHO-CIIPaBOYHOE BIIA JOCTYII
nocobue / b. B. Pymsnues. — Cankr-IlerepOypr : Jlanp, 2021. — 356 2021 IIPH BXOJIE 11O
c— Texct: snexTpoHHbI // JlaHb : 3JIE€KTPOHHO-OMONIMOTEUHAs JIOTUHY U
cuctema: [caut]. — ISBN  978-5-8114-2746-8. - URL: napoiro®
https://e.lanbook.com/book/167479 — TekcT: JIEKTPOHHBIN.

5 | ®unorenko, T.M. Xumus. Knaccel HEOpraHUYECKUX COCIUHEHHIM. ITonHoTEKCTOB
OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU : yueOHOe mocodue / BI JOCTYI
T.M. ®unorenko, I.A. ®eodano. — Kpacunospck : Cubl'Y um. MIPU BXOJE N0
akagemuka M. @. Pemernéra, 2019. — 86 c¢.— Tekcr: 2019 JIOTUHY U
ANEKTPOHHBIN // JlaHb : 2JIEKTPOHHO-OMOIMOTEUHAsT CHCTEMa: Maposio™
[caiir]. — URL: https://e.lanbook.com/book/147443 — Tekcr:

JJIEKTPOHHBIN.

*- MPEKAC UCM l'[pOfITH IO CCBIJIKEC, HCO6X0,I[I/IMO BOIWTH B CUCTCMY

OyHKIIMOHUPOBAHUE HIIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeNbHON Cpellbl 00ecIeynBaeTCs
COOTBETCTBYIOIIUMU CPEJICTBAMHU HHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnplii oOydaronuiics obecneueH AOCTYNOM K 3JEKTPOHHOM Ombmuoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), 39bC UsnatenscTa Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6uOIHOTEKA
onnaitn  http://biblioclub.ru/, conepxammx wu3maHUS 1O OCHOBHBIM HW3YyYaeMbIM JUCHUIUIMHAM U
c(hOPMHUPOBAHHBIX IO COTJIACOBAHUIO C TMPaBOOOJIATATEISIMU  YyU4eOHOM W y4eOHO-METOIUYECKON
JTUTEPATYPHI.

CrnpaBoyHble 1 HH(POPMALMOHHBIE CHCTEMbI
1. ba3za mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/
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IIpodeccnonanbubie 6a3b1 JAHHBIX

1. TOCT Dkcnept. Enunas 6aza T'OCTos P® (http://gostexpert.ru/);
2. uadopmannonnsie 6a3bl aHHbIX Pocpeectpa (https://rosreestr.ru/);
3. ®BY PO Ilentp cynedHnoii sxcneptussl (http://www.sudexpert.ru/);
4. Tpaucnopthsiii koncaarunr (http://trans-co.ru/?page_id=13);

5. Pectko Xommunr (https://www.restko.ru/).

7. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu
00yYAKOIIHUXCS 0 TUCIHIIJINHE

7.1. IlepeyeHb KOMIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUS
B Npoliecce 0CBOEHNsI 00Pa30BaTeJIbHON MPOrpaMMbl

dopmupyemMble KOMIIETEHIINI Bunx u popma koHTpOIIS
OIIK-1 — croco0eH npuMeHATh | IIpOMeKYyTOUYHBIH  KOHTPOJIb:  JK3aMEH B
€CTeCTBEHHOHAYYHbIC U OOLIEMH)KEHEPHBIE 3HAHUS, | IMCbMEHHOM BH/IE.
METOObI MaTE€MaTH4ECKOrO aHalm3a 1 | Tekymuii KOHTPOJIb: BBIIOJIHEHUE 3aJaHUN 10
MOJIETUPOBAHUS B poeCCHOHAIBHON | JIA0OpaTOpHBIM paboTaM M 3alllUTa OTYETOB IO
JIeITEIIbHOCTHU HUM

7.2. Onucanue nokasaresjed 1 KpUTepHeB OLlEHNBAHUS KOMIIeTeHIHii
Ha Pa3JIMYHBIX 3Tanax ux OpMUPOBAHMS, ONIMCAHNE IKAJ OLleHUBAHUS

Kpurepun ouneHuBaHusl NHCBMEHHOIO OTBeTa Ha BONPOCHI JK3aMEHALMOHHOrO Omjiera
(MpoMeKyTOYHBII KOHTPOJIb (hopmupoBanus komnerennuii OIK-1):

OMIUYHO — JAaH TOJHBIN, Pa3BEPHYTHIN OTBET HA MIOCTaBJICHHBIN BOIPOC, I0Ka3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAaHUI 00 OOBEKTe, JAOKa3aTeNbHO PACKPHITHI OCHOBHBIC MOJIOKEHHS TEMBI, B OTBETE
IIPOCJIEKNBAETCS 4eTKass CTPYKTypa, JIOTHUYECKAs IOCIEA0BAaTENbHOCTh, OTPaXKarollas CYIIHOCTh
pacKpbIBaeMbIX MOHATUMN, TEOPUH, sABJIeHUN. 3HaHHE 00 0OBEKTE JEMOHCTPHUPYETCS Ha OHE MOHUMaHUS
€ro B CUCTEME JJaHHON HayKHM M MEKIUCLIMIUIMHAPHBIX CBsI3ed. OTBET U3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TEpMHHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearnupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

Xopowio — JIaH TOJHBIM, pa3BEPHYTHII OTBET Ha IOCTaBJICHHBIA BOIPOC, MOKA3aHO YMEHUE
BBIJIEJIUTH CYIIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKHU, IPUUNHHO-CIIEJCTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBAH, JOTHUYEH, U3JI0XKEH B TepMUHAX Hayku. OHAKO JOMYIIEHbl HE3HAUUTEIbHbBIE OIINOKU
WM HEJJOUYEThl, UCTIPaBICHHbIE OAKaJIaBPOM C TOMOUIBIO «HABOSIINX» BOIIPOCOB;

Y0o6nemeopumenbHo — AaH HETOJIHBIA OTBET, JIOTUKA U MOCJIEA0BATEIbHOCTD U3JI0KEHUSI UMEIOT
CYLIECTBEHHbIE HapylIieHus. JlomyiieHsl rpyOble OMMOKN MPHU ONpPEAEIeHUH CYIIHOCTH PacKPbhIBAEMBbIX
NOHATUHN, TEOpHH, sBJICHUN, BCIEACTBUE HEMOHMMaHUS OakaJaBpOM HX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITh KOHKPETHbHIE
NpOsIBJIEHUs1 0000IEHHBIX 3HaHUH He MoKa3aHo. PeueBoe opopmiieHre TpeOyeT NonpaBoK, KOPPEKLUY;

Hey00s1emeopumenbHo — CTYACHT JEMOHCTPUPYET HE3HAHNUE TEOPETUUECKUX OCHOB IIPEMETA, HE
yMeeT JenaTh apryMEHTHPOBAaHHBIE BBIBOABI M IMPHBOJUTH MPHUMEPHI, MOKa3bIBaeT cllaboe BIaZIeHHUE
MOHOJIOTHYECKOH peubl0, HE BIAJAEET TEPMHUHOJOTHEH, TMPOSBISIET OTCYTCTBUE JIOTMYHOCTH H
MI0CJIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIIUOKH, KOTOPbIE HE MOKET HCIIPABUTD, AaXe MPH KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHSATHH.

KpnTepml OIlCHUBAaHHUA BbIINIOJIHCHUSA naﬁopaToprlx paﬁoT H 3allIMThl OTYETOB II0 HUM
(Texkymuii KOHTpOJIb hopmupoBanus komnerenuuii OIK-1)

omauuno: paboTa BBIOJIHEHA B CPOK; O(opmiieHHe W MPaBWIBHOCTh HAMHMCAHHUS XUMHUYECKHX
peakiuii, pacyeToB M T.I. OT4YeTa OOpa3lOBble, HANMCAaHbl I'PAMOTHBIC BBIBOJBI, OTYET BBINOJIHEH
camocTosTenbHo. OOyuaronuiics NpaBUIbHO OTBETUI HA BCE BOIPOCHI IIPH 3aLUTE OTUYETA.

Xopowo: paboTa BBHINOJIHEHA B CPOK; O(GOpPMIIEHHE U MPaBHJIBHOCTh HAMHMCAHUS XUMHUYECKHX
pEaKIMii, pacyeToB U T.II. OTYETa 0OPa3LOBbIE; B 33a4€ HET IpyObIX OMIMOOK B HAMMCAHUM XUMHUYECKUX
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peaxIuii, HamMCcaHbl TPAMOTHBIC BBIBOJIBI; OTYET BHITIOIHEH CAMOCTOATEIbHO. O0yJaromuiics Mpy 3aIIuTe
OTYeTa MPaBUIIBHO OTBETHJI Ha BCE BOIPOCHI C TIOMOIIIBIO TPEITO1aBaTelIs.

yoosiemeopumenvro . padoTa BHITIOJHEHA ¢ HapylieHueM rpaduka; B oOpMICHUH, B pacyerax,
HAITMCAaHUHM XMMHYCCKHUX PEaKIUi €CTh OMIMOKH, HAlTMCaHbI BBIBOJIbI; OTYET BBIIIOJHEH CAMOCTOSATEIBHO.
OOyuvaromuiics MY 3aIIUTe OTYETA OTBETHII HE HAa BCE BOIIPOCHL.

Heyoosiemeopumenvbio. O(POPMIICHHE OTYeTa HE COOTBETCTBYET TPEOOBAHUSAM; pPacyeThl HE
BEITIOJTHEHBI M XMMHUYECKHUE PEAaKI[MU HAIKMCAHBI HE BEPHO, BHIBOJIBI HE BEPHBIC; OTYET MMEET TpyObIe
OIIIMOKH.

7.3. TunoBble KOHTPOJIbHBIE 32JJaHUSI UJIM MHbIE MATEPHAaJIbl, HEO0X0AUMBbIE /IJIsl OLEHKH 3HAHMI,
YMEHHUIi, HABBIKOB M (MJHM) ONBITA [eAATEJHLHOCTH, XapaKTepPH3YWIIUX 3Tanbl (POPMUPOBAHUS
KOMIIeTEeHIIUI B mpolecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3K3aMeHY (MPOMEKYTOYHbII KOHTPOJIb)

Paznen 1. OcHOBHBIE CTEXHMOMETPUUYECKUE 3aKOHBI

Paznen 2. Knaccel HeOpraHMueCKNX BEIIECTB

Paznen 3. Ctpoenue aroma u nepruoguveckasi CucTeMa 3JIeMEHTOB

Paznen 4. Xumuueckast KuHeTHKa. XUMHUYECKOE PABHOBECHE

Paznen 5. CriocoObl BeIpakeHHs COCTaBa pacTBOPOB

Paznen 6. Tema 1. PacTBopbl 3nekTponnuToB. CMellleHuEe paBHOBECHS B paCTBOPAX 3JIEKTPOIUTOB.
Tema 2. I'mapomnus.

Paznen 7. OxkucnuTenbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU

Paznen 8. Dnexkrpoxumuyeckue npoieccol. Tema 1. ['anpBaHnYecKue 31EMEHTHI.

Tewma 2. D1IeKTpOIN3 pacIuiaBOB U paCTBOPOB.

Tema 3 Koppo3usi MeTasioB U CILIaBOB.

®parMeHT 3aJaHUs K BBINIOJHEHUIO J1a00paTOPHOil padOThI M 3aIIMTE 0TYETOB M0 HUM (TeKYLIH i
KOHTPOJIb)
«VIEKTPOJHTHYECCKAS] NUCCONHALMS U HOHHBIC PeaKInm»

Leap padorel. PaccMOTpeTh MpoLeccsl TPOTEKAOIINE MPU AIEKTPOIUTUIECKON TUCCOLUALMY U
U3Y4YUTh MEXaHU3MBbI IPOTEKAHNS HOHOOOMEHHBIX PEaKIUil B pacTBOPaX 3JIEKTPOIUTOB.

3agaum pa6orbl. [IpuMenss npaBuiia HaNMMCaHUsI HOHOOOMEHHBIX peaKIUil MPOTEKAIOIINX B
pacTBopax MEKTPOIUTOB, MPUOOPECTH IKCIIEPUMEHTAIBHBIE HABBIKU X OCYIIECTBICHUS.

Xoxa padotsl. Vcnonbs3ys paz0aBiieHHbIE paCTBOPbI XUMHUUECKUX COEJMHEHUH MPOBECTU
AKCIIEPUMEHTHI WIUTIOCTPUPYIOLIUE PA3TUYHYIO CHILY 3JIEKTPOJIUTOB U BOZMOKHOCTh
CaMOMPOM3BOJIBHOIO MPOTEKaHUSI HOHOOOMEHHBIX PEAKIIUH.

OnbIT 1. Inexkmponposoonocms pacmeopos
B crakaH ycTaHOBKH, MCIOJIB3YEMOW MJIsI KAQUECTBEHHOTO OMNPEAECICHUS SJIEKTPOMPOBOJIHOCTH
AJIEKTPOJIMTOB HAJIEUTE HUCCIEAYEMBIM pPacTBOpP, OIMYCTUTE JJIEKTPOABI, BKJIIOUHUTE TOK W INPOBEPHTE,
3aropaeTcsl I Jammoyka. TakuMm xe oOpa3oM MpOBEpPSETCs 3IEKTPONPOBOJAHOCTh BOJHBIX PacTBOPOB
caxapo3bl, TUIOBOTO CIIUPTA, CEPHOU KHUCIIOTHI, TUAPOKCUIA HATPHUSI, XJIOPUAA HATPUS U BOAOIPOBOJHOM
BOJBI. PacTBOpBI MOJDKHBI OBITH OJWHAKOBOW KOHIEHTpamuu. OO0 3JIEKTPOIPOBOIHOCTH PACTBOPOB
CYIUTH MO SIPKOCTH CBEUYCHHUS JIAMIIOUKH. 3alMUIITUTE YPABHEHUS TUCCOLUAIIUH DIIEKTPOIUTOB B Ta0M. 1.

Tabmuna 1
Peakuuu npo1ieccoB 3JIEKTPOIUTUYECKON JUCCOUMALIMU COETUHEHHI
BemectBo Peaknusa aqucconuanuu BriBox
HZOBOHOHPOB.
HZO)II/ICTI/IHJ'II/IPOB.
CeH1206
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C,HsOH

NaCl

NaOH

H, SO,
CH3COOH(KOHLL)
CH3COOH pass)
NH,OH

OnbIT 2. Dnekmponposoonocme pacmeopa conu
B crakaH ycTaHOBKH, HCIIOJIB3yEMOM MJii Kaue€CTBEHHOI'O OIPEAENIECHUS 3JIEKTPOIPOBOJAHOCTH
AJIEKTPOJIUTOB HaJieiiTe pa30aBlIEHHBIM pPAacTBOpP THAPOKCHIA aMMOHHS U NpUJIeiiTe paBHBIH 00bEM
paz0aBIICHHON YKCYCHOHM KHCJIOTHI. Britounte ycraHoBky. Kak m3amensiercss Hakan yiammouku? Jlaite
HE00X0AMMBIE OOBSICHEHUS], 3aITMCaB YPaBHEHUS PEAKIMii B MOJICKYISIPHOM U MOHHOM BHJIE.

OnbiT 3. Hounsle peakuyuu ¢ oopazosanuem ocaoka
B nBe npoOupku BHECHTE TT0 2-3 MIT CIIEIYIOIINX PACTBOPOB:
B niepByio — xsopuaa sxxenesa (111) FeCls, Bo Bropyto — ceproit kuciotst H,SOy,
3arem B MpoOHPKH J00aBbTE MO TAKOMY K€ KOJMYECTBY PACTBOPOB: B MEPBYIO — TMAPOKCH]IA HATPHUS
(NaOH), Bo Bropyro — xsopuna Oapusi (BaCly). B oboux onbiTax HabmomaiTe 00pa3oBaHUE TPYAHO
pactBopumbix coeaunenuid. Kakux? CoctaBbTe YpaBHEHHUS COOTBETCTBYIOLUX pEaKIuil B
MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

OnbiT 4. Honnvie peakyuu c o0pazosanuem ciadooOuccoyuupyromux euiecmae

1. B mpobupky, nomecture 1-2 Ma pacTBOpa amnerara HaTpus M HpUIEHTe pacTBOP
pa36aBneHHOM cepHOil KHcIoThl. COCTaBbTE ypaBHEHUS PEaKIMii B MOJIEKYISIPHOW M HOHHOH popmax.
2. B npoOupky momectute 1-2 mur pacTBOpa XJOpHIa aMMOHHUSI M JOOaBBTE  pPacTBOP

menouyn. Omnpexpenurte BbLAEHAIOIMKCA ra3 mno 3amaxy. [IpoOMpKy MOXXHO MHOJIOTpeTh. 3aluIIuTe
YpaBHEHUsI PEaKIii B MOJICKYJISIPHOW U HOHHOH popmax.

3. B nBe npoGupku BHecuTe 1o 1-2 mi 2H. pactBopa mienoun NaOH u go6asinsiite mo ogHoM
Karuie pactBopa ¢eHondranensa. [lox BIusHUEM KaKUX HOHOB PacTBOP OKPACHUJICS B MAaJMHOBBIN 1IBET?
B npoGupku 10 obecriBeunBaHus pacTBOpa MO KaIJIsM 100aBIIsiiTeé COOTBETCTBEHHO B OJIHY - 2H. pacTBOP
COJISTHOHM KHCIIOTBI, B IPYT'YIO — PACTBOP YKCYCHOM KHCIIOTBI.
YeMm 00BsCHSIETCS MCUE3HOBEHUE T'MJIPOKCUA-MOHOB IpH J100aBIeHUM KUCIOTHI? B kakoM ciydae
oOeclBeYMBaHWE pacTBOpa HactymaeT ObicTpee? HamummTe ypaBHEHHS TPOMCXOSMIIMX PEAKIHid B
MOJIEKYJISIPHOM U HOHHOM (opMax.

OnbIT 5. Honnvie peakyuu ¢ oopazoeanuem iemyqux npooyKmos peaKyuu
ITomecture B nmpobupky 1-2 mukpommarenst NayCO3z 1 100aBbTe MO KarwisiM pacTBOP YKCYCHOM
KHCJIOTHL. HanmummmTe ypaBHEHHE MPOUCXOIAIICH PEaKIIMK B MOJIEKYJIIPHOM U HOHHOM BHJIE.

OnbIT 6. Honnvie peakyuu c 00pazosanuem KOMRIAEKCHbIX COCOUHEHUT
B mpo6upky BHecute 1-2 mi pactBopa cynbharta mean CuSO,4 1 moreicTByiTe Ha HETO HEOOIBITIM
KommdecTBOM pactBopa menoun NaOH. OTMmeTsTe 1IBET 0caZika M COCTaBbTE YPABHEHUS PEAKIIMU. 3aTeM
B MPOOMPKYy TO KamisaM J00aBisliiTeé KOHIEHTPUPOBAHHBIM pacTBOp ammuaka. HaOmromaiite 3a
pacTBOpPEHHEM OCaJIKa M U3MEHEHHEM OKpPAaCKU pacTBOpa BCIEACTBHE 00pa30BaHUS KOMITJIEKCHBIX HOHOB
amMuakaTa Meau. CocTaBbTE YPAaBHEHHS PEaKIUil B MOJICKYJIIPHON U HOHHOU (hopMax.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEi c()OPMHPOBAHHBIX KOMIIETCHIMI

YpoBeHb
c(hOpMHUPOBAHHBIX OneHka IlosacHenus
KOMIIETEHIIUI
o TeopeTnyeckoe coaepx’aHHe Kypca OCBOEHO MOJHOCTBIO,
Bricokuii OTJINYHO o
BCE MPEIYCMOTPEHHBIE MporpaMMon 00ydeHus y4ueOHbIe 3a/1aHus
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YpoBeHb

c(hOpMUPOBAHHBIX OreHka IlosicneHus
KOMIIETEHIINH
BBIITOJIHEHEI.
OO0yyarmuiics JEMOHCTPUPYET CIIOCOOHOCTh Ha BHICOKOM YPOBHE
MIPUMEHSATD €CTECTBEHHOHAYUYHbIE 3aKOHBI XUMHHU "

O6H.[CI/IH)KeHepHBIC 3HAaHHA B HpO(l)eCCHOHaHBHOfI JACATCIIbHOCTH.

TeopeTnueckoe coaepKaHHE Kypca OCBOEHO IOJHOCTBIO,
BCE IPEIYyCMOTPEHHbIE MPOrpaMMoil 00ydeHHs ydeOHbIe 3aJaHHUs
BBITIOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUaHUSIMU.

OOyyaronuiicss IeMOHCTPUPYET CIOCOOHOCTh NPUMEHSTh
€CTECTBEHHOHAYYHbIE 3aKOHBI XUMHUH U OOIIEMH)XCHEPHbIC 3HAHUS
B IPO(heCcCHOHANBHOM e TEIbHOCTH.

ba3zoBbiii XOPOIIIO

TeopeTnueckoe coaepkKaHUE Kypca OCBOEHO YacCTHYHO,
OOJNBIIMHCTBO  NPEIYCMOTPEHHBIX  MPOTrpaMMoON  0OydeHHs
YIOBJICTBOP | y4eOHBIX 3aaHU BHITIOJTHEHO, B HUX UMEIOTCS OLTUOKH.

UTEJIBHO OOyyaromuiics MOET TOJ PYKOBOJACTBOM TNPUMEHSTh
OCHOBHBIC €CTECTBEHHOHAYYHBIE€ 3aKOHBl XHMHU B PEIICHUU
podecCHOHANBHBIX 3a]1au.

[Toporossbiii

Teopernueckoe  coiepx)aHHUe  Kypca HE  OCBOEHO,
OOJIBIIMHCTBO  MPEIyCMOTPEHHBIX  IpOrpaMMoil  oOydeHus
y4eOHBIX 3aJlaHuil MO0 HE BBIMOIHCHBI, JIMOO COAepKaT TpyObIe
He OMOKK; JOMNOJHUTENbHAS  CaMOCTOATEeNbHas paboTa Hax
Husknii YIOBJETBOP | MaTepUaJiOM HE TIpUBela K KakoMy-1HM0O 3HAYUTEIbHOMY
UTEJIBHO | IIOBBIIIEHUIO KAUeCTBA BHIMOJIHEHUS YUEOHBIX 3a/1aHUM.

OOyuyatomuiicss He CIIOCOOEH NPUMEHSATH OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI XUMHHU B peleHnu
poecCHOHANIBHBIX 3a]au.

8. Meroauyeckue ykazaHus /sl CAMOCTOSITEIbHON pa6oThI 00y4yarouXxcst

CamocrosiTenbHass paboTa CocOOCTBYET 3aKpPEIJICHHUI0 HAaBBIKOB pabOThl ¢ y4eOHOM M Hay4dHOMH
JUTEPATYPOU, OCMBICIICHHIO U 3aKPEIIJIEHUIO TEOPETUYECKOT0 MaTepralla 1o XUMHUHU.

CamocrosiTenbHass paboTa BBINOIHIETCS BO BHEAYIUTOPHOE (AyIUTOPHOE) BpeMsl MO 3aJaHUI0 U
IpU METOJIUYECKOM DPYKOBOJCTBE IpernoaaBarens, HO 0e3 ero HemocpeJCTBEHHOro ydacTus (Ipu
YaCTUYHOM HENOCPEICTBEHHOM Y4aCTHH MPENOAABATElNsd, OCTABIISIONIEM BEAYIIYIO POJIb B KOHTPOJIE 3a
paboToil CTYIEHTOB M MAarCTPAHTOB).

Dopmel camocmosmenvbHou pabomul CTyI€HTOB Pa3HOOOpa3Hbl. OHU BKIIIOUYAIOT B CEOs:

- u3yueHue yuyeOHOM, Hay4HOH U MEeTOAMYECKOH JUTepaTyphl, MaTepHaIoB NEPUOTUIECKUX
W3JIaHUN C MPUBIIEYEHHEM D3JIEKTPOHHBIX CPEeACTB O(QUIMATbHOM, CTATUCTUYECKOW, MEPUOAMYECKON U
Hay4YHOI uH(popMaIuy;

- BBITIOJTHEHUE OTYETa IPU MOATOTOBKE K JJAOOPaTOPHBIM paboTaM.

B mporuiecce nu3yueHus: AucuuIuinHbl « XuMus» cryaeHtamu HampasieHus 23.03.01 «TexHonorus
TPAHCIOPTHBIX MporeccoB» (mpodmins — OpraHu3anus TEpeBO30K H  0E30MacHOCTh  JABHIKCHIS)
OCHOBHBIMU BUOAMU CAMOCMOSIMENbHOU Pabomul SIBISIOTCS:

- OATOTOBKA K aYJAUTOPHBIM 3aHSATHSM;

- BBITIOJTHEHUE OTYETa K Ja0OpaTOPHBIM paboTam;

- OATOTOBKA K 9K3aMeHY.

Iloozomoeka k nabopamopusvim pabomam.
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Breimonnenne ordyera kK nabopaTopHOH paboTe SBISETCS YacThIO CaMOCTOATENBHON pabOThI
00ydaroIerocst ¥ MpeaycMaTpuBacT MHIMBUIYAIbHYIO PabdOTy CTYJCHTOB C Y4eOHOH, TEXHHYECKOH U
CIIPaBOYHOM JINTEPATYPOH 110 COOTBETCTBYIOIIUM pa3jiesiaM Kypca.

Llenpro 1abOpaTOpHBIX paboT SBISETCSA 3aKPEIUICHHE MPAKTHYECKUX HAaBBIKOB, ITOJIyYCHHBIX Ha
JICKIIMOHHBIX 3aHATHUSAX, HAIIPABICHHBIX HA OTPAOOTKY HABBIKOB Pa0OThI B XUMUYECKOH JIaOOPaTOPHUH.

CTyzeHT B oTueTe K J1abOpaTOpHOM padOTe BHINONHACT 3aJaHue 1Mo BapuaHTy. Homep BapuaHTa
COOTBETCTBYET IMOPSIKOBOMY HOMEPY CTYACHTA B CIIUCKE TPYIIIHI.

PykoBogurens w3 uymcna mpenopaBarenedl Kadeapel OCYIIECTBISET TEKyllee pPYKOBOJICTBO,
KOTOpOE BKJIIOYAET: CUCTEMATHUYECKUE KOHCYJIBTAIIMH C IIETbI0 OKa3aHHs OpPraHU3allMOHHON M HAy4HO-
METOIMYECKONH MOMOIIM CTYACHTY; KOHTPOJIb HaJ BBINOJIHEHHEM pPa0OTHl B YCTAaHOBIICHHBIE CPOKH;
MIPOBEPKY COAEp KaHus 1 0(OpPMIICHHS OTYeTa 10 JabopaTopHOiil pabdoTe.

JlaGopatopHasi paboTa BBIMOJIHIETCS OOYYArOIIMMCS CAMOCTOATENIFHO M B BHJE OTYETa IO
BBIIIOJIHEHHOM J1IaOOpaTopHOW paboTe MNpeAcTaBiseTcs K IPOBEPKE IPErnojaBaTeNllo 10 Hauaia
9K3aMEHAIIMOHHON ceccuu. OTYeT MOJDKEH OBITh aKKypaTHO O(GOPMIICH B MEYaTHOM WJIM NMHCHMEHHOM
BUje, OBITH yOOEH JIJIsl MPOBEPKHU M XPAHCHHUSI.

CTyzaeHTHl, He BHIIOJIHUBIINE JTa00OpAaTOpHBIE PAaOOTHI M HE 0()OPMHBIIHNE IO HUM OTYETHI, K C/1aue
9K3aMEHa HE JIOIYCKAIOTCSL.

9. lepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHI{, HCMOJIb3YyeMbIX
NPH OCyLeCTBIEHUH 00Pa30BaTEILHOI0 NpoLecca Mo JUCHHUILINHE

JUis yCHEIIHOro OBJaJeHHs IUCLMILIMHON HCIIONB3YIOTCS cleaylolmue HHPOpPMaluOHHbIE
TEXHOJIOTHU OOyUEHUS:

e [lpu npoBeneHUHU JICKIMH HCIONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), nucronb30BaHKe BHICOMATEPUAIOB PA3ITHYHBIX HHTEPHET-PECYPCOB.

* JlaGoparopHble 3aHATUS IO JUCHMUIUIMHE MPOBOJATCS C MCIOJIb30BaHUEM HEOOXOJUMOro
METOJIMYECKOT0 MaTepuasa (METOIUYECKHEe yKa3aHus, CIPaBOYHUKH, TAOIULIBI U T.I1.).

B mponecce u3yueHHMs] IUCHMIUIMHBI YYEOHBIMH IIENSIMH SIBJISIOTCS TEPBUYHOE BOCHPUSATHE
yueOHOM wMHGpOpMaLMM O TEOPETHYECKHMX OCHOBaX, €€ YCBOEHHUE, 3allOMUHaHuEe, a TaKke
CTPYKTYpUPOBAHUE MOITYUYEHHBIX 3HAHUN U Pa3BUTHE MHTEIUIEKTYaIbHbIX YMEHUH, OPUEHTUPOBAHHBIX Ha
CHOCOOBI  AESTENBHOCTH  PENpOAYKTHBHOTO  xapakrtepa. llocpencTBoM — MCHONB30BaHUS — ATHX
MHTEJUIEKTYaJIbHBIX YMEHUN JOCTUTalOTCs y3HaBaHUE paHee YCBOCHHOIO0 MaTepuaa B HOBBIX CUTYallHsIX,
pUMEHEeHHEe a0CTPAaKTHOTO 3HAHUSI B KOHKPETHBIX CHUTYaIUsX.

JUis JOCTHKEHMsI 3TUX Leled HCHONb3YIOTCS B OCHOBHOM TpPAJMIMOHHbIE HMH()OPMATHBHO-
Pa3BUBAIONIME TEXHOJIOTHH OOYYEHHUS C yYETOM Pa3IMYHOTO COYETAHMS IMACCHBHBIX (POpM (JEKIHS |
MPAaKTUYECKOe 3aHATHE, KOHCYJbTAallUs, CaMOCTOSATENbHAas paboTa) M PENpOIyKTUBHBIX METOOB
oOyueHusi (IIOBECTBOBATENbHOE H3JIOKEHUE yuyeOHOW HH(pOpManuu, OO0BSICHUTENbHO-WLIIOCTPATUBHOE
U3JI0KEHHE) U J1a0opaTOpPHO-NIPAKTHMUECKUX METOA0B  OOy4deHHs  (BBIIOJHEHHE XHMHUYECKOTO
IKCIIEPUMEHTA).

VYHuBepcuter obOecriedeH  HEOOXOIMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOIO  IPOTrPaMMHOI0
obecredyeHus:

®  CeMelCTBO KOMMEPUYECKHX OINEPallMOHHBIX cucTeM cemericTBa Microsoft Windows;

e oducHbIif naket npunoxxenuit Microsoft Office;

e [porpamMMHasi cUcTeMa JUIsi OOHapy)KEHHUs! TEKCTOBBIX 3aMMCTBOBAHUN B y4eOHBIX M HAay4YHBIX
pabotax «AHturuiaruar. BY3».

10. Onucanue MaTepUAIbLHO-TEXHUYECKOMH 0a3bl, HEOOXOIMMO¥ /15l OCylIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPolecca Mo JUCHUILIHHE

Peanuzamus y4eOHOTo mpolecca OCYHIECTBISIETCS B CHEHUANbHBIX YYEOHBIX ayIUTOPUAX
YHUBEPCUTETA Ui IPOBEACHUSA 3aHATHM JIGKIMOHHOIO THIIA, TPYIIOBBIX W HMHAWBHUAYaJIbHBIX

KOHCYJIbTAIMi, TEKYLIEro KOHTPOJIS U MPOMEXYTOUHOM arrectanuu. Bee ayIuTOpun yKOMILIEKTOBAHBI
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CIELUANN3UPOBAHHON MeOeIbl0 M TEXHHMYECKMMM CPEICTBAMH  OOYYEHHs, CIyXalluMH  JJs
MpeACTaBICHUST y4eOHOH wuHpopManuu Oomibinon ayauTopuu. [Ipr HEOOXOIUMOCTH 00 ydaroIUMCS
IpeUlaraloTcss  HabOpbl  JIEMOHCTPAIIMOHHOTO  000OpyIOBaHMA ¥ y4eOHO-HArJSAHBIX — IOCOOMIA,
00eCTIeYNBAOIINE TEMATHUECKUE UILTIOCTPALINH.

CamocrosarenbHas paboTa OOYYAIONIIMXCs BBINOJIHSACTCS B CHEHHUATM3HMPOBAHHOW ayauTOPHH,
KOTOpasi 000py/I0BaHa Y4eOHOU MeOeIbl0, KOMITBIOTEPHON TEXHUKOH ¢ BO3MOXXHOCTHIO MOJAKIIIOYCHHUS K
cetu «MHTEpHET» 1 0OecreYeHneM JOCTYIa B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpeay
YTIITY.

EcTh momenienue i XpaHeHus: ¥ MPOQPHIAKTHYECKOTO 00CITY>KUBAaHUS y4€OHOTO 000pyT0OBaHHUS.

TpeboBaHus K ayIUTOPUSIM

HaunmenoBanue CIICHUAJIbHBIX

HOMENIECHUN OCHAaIIEHHOCTD CIIEHAILHBIX TOMEIEHNN
Y IIOMEIIECHUM U1 CAMOCTOSATEIBHON Y TIOMEIIEHUH [T CAaMOCTOSATEIbHOU PabOThI
paboThl

YyeOHast mebOelb.

[TepenocHoe ob6opyaoBaHUE:

- JIEMOHCTPALlMOHHOE MYJIbTUMEAUIHOE
obopynoBanue (HOyTOyK, 3KpaH, IPOEKTOP);

- KOMIUIEKT JJIEKTPOHHBIX  Y4€OHO-HaIJIIHBIX
MarepuanoB (MpPE3CHTAalMi) Ha (QIem-HOCUTENsX,
o0ecreynBaroIIUX TEMaTUYECKNE WILTIOCTPALIUH.
YueOHas naboparopus TUIS MPOBEJCHUS
MIPAKTUYECKUX U 1a00paTOPHBIX 3aHATUH,
OCHAIIIEHHAas JTa0OPATOPHBIMU CTOJIAMU U CTYJbIMH,
mkapamMu JUIs XpaHeHus PEaKTUBOB,
71a00paTOPHBIMU YCTAaHOBKaMH, KOMIUJIEKT Y4eOHO-
HaIJBSIIHBIX MAaTEpPUAJIOB XHMHYECKOM NOCYAOW M
peaKkTuBaMu

[Tomemenuss nans  camocTtoATenbHOU | CTONBI, CTYyJbs, BUAEOKaMmepa, IUKTO(OH, MaHEIb
paboThI IIa3MEHHas, TBEPAOMED YJIBTPa3ByKOBOI,
TBEPAOMEDP IMHAMHYECKUM, TOJIIMHOMED MOKPBITHIN
«KoncranTa K5», ykinoHomep, 1aabHOMEp JIa3€pHBIH,
yriaomep anekTpoHHbIM. Komnbiorepsr (2 en.),
npuHTep oducHbll. PaGoume wMecrta CTyIeHTOB
OCHAILIEHbl KOMIBIOTEPAMH C BBIXOJIOM B CETh
WHTepHeT M DIEKTPOHHYIO  MHGOPMAIMOHHYIO
00pa3oBaTeNbHYIO Cpeay.

[Tomemenne s xpaHeHus U | Cremnaxku. Paszpmatounslii matepuan. IlepeHocHas
MPOPUIAKTUIECKOTO oOCIy>)KUBaHUS | MyJbTUMEIUHAS YCTaHOBKAa (TIPOEKTOp, OJKpaH).

[lomemenne  aad  JEKUMOHHBIX U
MIPAKTUYECKUX 3aHATHM, TPYNIOBBIX H
VMHIVBUAYaAJIbHBIX KOHCYJIbTaluH,
TEeKyIen u IIPOMEKYTOYHOU
aTTeCTalUu.

y4e0HOro 000pyI0BaHHS PacxomHbie  marepwanbl IS pEeMOHTa U
O6CJ'Iy>KI/IBaHI/I$I TeXHUKH. Mecrta 1 XpaHCHUA
000pyIoBaHUsl.
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