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1. O01mme moJ1oKeHUs

Jucnuminaa « XMMUsD» OTHOCUTCS K 00s13aTeNIbHOM YacTu 010ka 1 y4eOHOTro Ttana, BXOISIIETO
B cocTaB o0Opa3oBarenbHON nporpamMmsbl Beiciiero oopazoanus 09.03.03 «lIpukiamnas uHbOpMaTHKA»
(amanrrupoBanHast) (mpoduias — Ludposas sKkOHOMHUKA).

HopmatuBHO-MeTOIMYeCKOH 0a30i 11 pa3paboTku paboyelt mporpaMMbl Y9eOHON TUCITUTUTMHBI
«XUMHS» SIBISFOTCSA:

o denepanbhblii 3aKk0H «O06 oOpa3zoBanuu B Poccuiickoit Denepanuuy, yTBEPKICHHBIN TPUKA30M
Muno6paayku PO Ne 273-D3 ot 29.12.2012;

e [Ipukaz MunoOpuayku Poccum Ne 301 or 05.04.2017 1. OO0 yTBEpXKIEHUU TMOPSIAKA
OpraHu3ally U OCYIIECTBICHUS OOpa30BaTEIbHON NEATELHOCTH MO 00pa30BaTelIbHBIM IMPOTpaMMaM
BbICIIEr0 0Opa3oBaHusl - MporpammaMm OakajaBpuara, HOporpaMMaM CIEIUaIUTeTa, Mporpammam
MarucTparyphi;

o DenepanbHplii 3akoH «O conuanbHOM 3ammuTe WHBAIMAOB B Poccuiickoit depepanmm (c
W3MEHEHUSAMHU, peaaKius, AeicTBytomas ¢ 18 maprta 2018 rona);

o denepanbabiM 3akoHOM PD ot 24.11.1995 r. No 181-D3 «O coruanbHOM 3allUTe WHBAIUIOB B
Poccuiickoit denepanuny;

e YUeOHBII IJIaH aJanTHPOBAHHOW 00pa30BaTENbHOW TMPOTPAMMBI  BBICHIETO OOpa3OBaHHUS

Harnpasienus 09.03.03 — I[Ipuknagnas napopmaruka (nmpodmibs — [udpoBas 3KOHOMHUKA) MTOATOTOBKH
0akasaBpoB MO OYHOW M 3a04HOl (opmaM o0OydeHus, ogoOpeHHOro YueHsiM coBetom YIJITY
(TTpotokoa Ne 2 ot 25.02.2020).

OOyuenue 1o anmanTupoBaHHOW oOpasoBarenbHoi mporpamme 09.03.03  «Ilpuknamnas
uHpopmaTuka» (amantupoBanHas) (nmpodmwis — LludpoBas >KOHOMHKA) OCYIIECTBIACTCA HA PYCCKOM
SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJIbTATOB 00YUeHUsI N0 TUCHMIIJIHHE, COOTHECEHHBIX €
INIAHMPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeJIbHOM NMPOrPaMMbl

[TnanupyembIMH pe3yibTaTaMu O0y4YeHMs MO JAUCLUIUIMHE SBISIOTCS 3HAHUS, YMEHUS, BIaICHUS
W/WIM  ONBIT JESTEIbHOCTH, XapaKTepU3YIOLUe 3Tanbl/ypoBHU (OPMUPOBAHMSI KOMIIETEHUUH H
obecreynBaoNue JOCTHKEHUE TUIAaHUPYEMbIX pe3yJIbTaTOB OCBOEHHUS 00pa30BaTEeNbHONW MPOTrpaMMBbl B
LEJIOM.

Leab ocBoeHMsi AUCHMILIMHBI — (GopMHUpOBaHHE Yy Oyaymux OakaqaBpOB CIIOCOOHOCTH K
MPUMEHEHHUIO €CTECTBEHHOHAYYHbIX M OOIIEHH)KEHEPHBIX 3HAHUN XMMHH, TEOPETUYECKOTO |
HKCHEPUMEHTAIBHOTO UCCIIE0BAaHUS B MPO(EeCCHOHAIBHON e TeTbHOCTH.

3agaum AUCHUIIMHBI:

— TpUBUTH OOYyYaIOIMIMMCSA  CIIOCOOHOCTHM K TNPHUMEHEHHIO €CTECTBEHHOHAYyYHBIX U
OOIIEMH)KEHEPHBIX 3HAHUW MO XUMHUHU, (yHIAMEHTalIbHBIX 3aKOHOB MPHUPOJBl XapaKTEPU3YIOLIUX
XMUMHYECKHE U (PU3NUECKUE CBOMCTBA OKPYKAIOIINX HAC OOBEKTOB U SBJICHUIA;

— Oo0y4yuTh METOJaM pelIeHHs 3a/ad C HCIOJIb30BAHMEM €CTECTBEHHOHAYYHBIX 3HAHUH O
3aKOHOMEPHOCTSX XMMMUYECKHUX MPEBpAICHUH UM OCHOBHBIX XHUMHUYECKMX 3aKOHOB, METOAAM
MaTEeMaTHYeCKOro aHaJln3a U MOJIEIUPOBaHUS B IPOPECCHOHATBHON AeSITETbHOCTH.

IIponecc wu3yyeHMs JMCUMIUIMHBI HAampaBjdeH Ha  (OPMUPOBaHUE  CJIEAYIOLIEH
o0menpogeccHoOHAJIbHON KOMIIETEHIIUN :

— OIIK-1: cnocoOeH MpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOLICHMH)KEHEPHbIE 3HAHHS, METO]IbI
MaTEMaTHYECKOT0 aHaIN3a U MOJEINPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEI0OBaHUS B
poeCCUOHATILHOMN 1EATEIbHOCTH.

B pesyabTare n3y4eHus JMCHHMIJIMHBI 00yYAIOIINICS JOJIKEeH:

3HATh:

— €CTECTBEHHOHAyuUHbIe (DyHJaMEHTAIbHbIC 3HAHUS, CYTh OCHOBHBIX 3aKOHOB XUMHUH U XUMUYECKUX
IpEBpallleHU, METOAbl MaTeMAaTH4YEeCKOTO aHalM3a IMOJYYEHHBIX pE3yJIbTaTOB  XHMHYECKOTO
9KCIIEPUMEHTA;

— 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX U CIIOKHBIX BEIIECTB
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B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm /[I.1. Menneneesa.

yMeThb:

— CaMOCTOSITENIbHO TPUMEHATh MAaTEeMAaTUYEeCKHE METOJbl, (DU3MKO-XMMUYECKHE M XUMHYECKUE
3aKOHBI JJIs PEIICHUs IPAKTHUECKUX 3aJa4d B 00J1acTH IPO(PECCHOHATIBHOMN 1A TEIbHOCTH;

— 3alMCBIBATH YPABHEHHs PEAKIUN XMMHWYECKUX IPEBPALCHUN BEIIECTB M WX IOIY4YCHUS;
IIPOBOJUTH aHAJIOTMHU B U3MECHEHUH CBOMCTB XUMUYECKUX COCIMHEHUM.

BJIA/IETh:

— TNPaKTUYECKUM IMPUMEHEHHUEM €CTECTBEHHOHAyUYHBIX M OOLIEMHXEHEPHbIX 3HaHUM, 3aKOHOB
XUMUHU, METOJUK IIPOBEICHUS TEOPETUUECKOr0 U 3KCIEPUMEHTAIBHOIO XUMUYECKOIO UCCIIEIOBAHMS [UIs
peleHus 3a/1a4 B IpopecCuoHaIbHON 1€ TebHOCTH;

— BBISBJICHHEM B3aUMOCBS3M MEXKIY CTPYKTYpOW, CBOWCTBAMHM W PEAKLMOHHOM CIOCOOHOCTBHIO
XUMHYECKUX COCTUHEHUM.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlanHas yueOHas TUCHMIIIMHA OTHOCUTCA K TUCLMIUIMHAM 00s3aTelnbHOM 4acTH, popMHpyeMon
YYaCTHHKaMH OOpa30oBaTEIbHBIX OTHOIICHHWH, YTO O3HadaeT (HOpMHUpPOBAHHE B Ipolecce OOY4YCHHUS Y
OakanaBpa o0OLIENPO(ECCHOHANBHBIX 3HAHUI M KOMIIETEHIMH B paMKax BBIOpaHHOIO MpoduiIs H
npoQecCHOHAIBPHOTO CTaHAAPTA.

OcBoeHMe JaHHOW JAUCUUILIMHBI ABJSETCS HEOOXOIUMOM OCHOBOM JJIsl MOCIEIYIOIETr0 N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIIMOHHON paObOTHI.

Ilepeuenv obecneuusarowux, CONymcmsylouux u obecneuusaemvlx OUCYUNIUH
ObecneunBaronye ConyrcTBytonye ObecneunBaemble
Okonorus Marematuka, Pu3uka Crartucruka

VYKazaHHbIE CBSI3M JMCLUUIUIMHBI JAIOT OOY4YarolIeMycCsl CUCTEMHOE MpEACTaBICHHE O KOMILJIEKCe
n3ydaeMbIx JuctumimH B coorBercTBUuU ¢ GPI'OC BO, uro obecrnieunBaer TpedyeMblil TEOPETHUECKHUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABJICHHOCTb B CCTeMe 00ydeHUs U Oyaylei 1esTeTbHOCTH BBITYCKHUKA.

4. O0beM TUCHHUNJIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHHEM KOJINYeCcTBA aKaJeMHYeCKUX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ mpenojaaBarejieM

(mo BuAaM yueOHBbIX 3aHAITHII) 1 HA CAMOCTOAITE/ILHYIO Pa00Ty 00y4arommXxcs

OO11as TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akamemMmnduecknx 4acoB
Bun yuebHoit paboTbl
oyHas (opma
KonTakTHas padora ¢ npenogaBaresiem: 52,35
nexruu (J1) 18
nabopaTopHsle 3anaTus (JI3) 34
WHBIC BHJIBI KOHTAKTHOM paOOTHI 0,35
CamocrosiTesibHas padoTa 00y4alOLINXCH: 91,65
M3y4eHNEe TEOPETUUECKOr0 Kypca 20
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 36
KypcoBast paboTa (KypcoBO# ITPOEKT) -
MTOATOTOBKA K MIPOMEXYTOYHOM aTTecTaiiu 35,65
Bua npoMexKyTo4HO#M aTTecTaliu: JK3aMeH
O01ast TPY/1I0€MKOCTh 4/144




*KoHTakTHast paboTa 0Oydarommxcs C MperojaBaTesieM, B TOM 4YHCIE C NPUMEHEHHEM AWCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKIIOYACT 3aHATHS JICKIMOHHOTO THUIA, M (WJIN) 3aHATHS CEMUHAPCKOTO THUIIA, JTAOOpaTOpHBIC 3aHATHSA, U (VIIN)
TPYIIOBBIC KOHCYIbTANH, U (WJIN) WHIUBHIYAIbHYI0 paboTy 00ydaromerocs ¢ MpernoAaBaTeieM, a TakKe aTTeCTAHOHHbIE
UCTIBITAaHHUS TIPOMEKYTOUHOHW arrectannu. KoHTakTHas paboTa MOXET BKJIIOYATh WHBIE BHABI y4eOHOH NesTeNbHOCTH,
IIPeAyCMaTPHUBAIOIINE TPYIIIOBYIO W MHIMBHIYAIBHYIO PaboTy 00yJaromuxcs ¢ mpenoaaBaTeneM. Yackl KOHTAaKTHOH pabOTEI
onpeznemsitorest [lonmoskeHneM 00 OpraHM3aluy W NPOBEJCHWM KOHTAaKTHOW pabOTHl INpH peann3anyuu 00pa30BaTEIbHBIX
IpOrpamMM BhICIIEro 00pa3oBaHusi, yTBep>kaAeHHbIM YueHbM coBeToM YIJITY ot 25 depans 2020 roza.

5. CoaepixkaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HMX KOJINYeCTBAa aKaJeMHYeCKHX YacoB

5.1. TpyaoeMKoOCTb pa3iei0B THUCHUIINHBI

o4Hasi popMa 00yueHuUs

Bcero
Ne HaumenoBanue paznena CamocrosiTenbHas

JI JIP 113 KOHTaKTHOU
1/ JIUCUATLINHBL pabora
paboThI

2 4 - 6 6

1 | Pasnmen 1. OcHoBHBIE
CTCXHOMETPUICCKUE 3aKOHBI.

2 | Paznmen 2. Kimacchl HEOPraHMYECKUX
BEIICCTB.

3 | Pazgen 3. Ctpoenue aToMa u
MePHOINYECcKasl CHCTEMa 2 4 - 6 8
JJICMEHTOB.

4 | Pa3zpnen 4. XuMudeckas KUHETUKA.
XHUMHUYECKOE PABHOBECHE.

5 | Pazgen 5. CriocoOsI BhIpaKeHUS
COCTaBa PacTBOPOB.

6 | Pazgen 6.

Tewma 1. PacTBOpBI 271€KTPOIIUTOB.
CwmelieHne paBHOBECHS B 4 6 - 10 10
pacTBOpax AJIEKTPOJIUTOB.

Tewma 2. I'mppoinus.

7 | Paznmen 7. OkuciauTensHo-
BOCCTAHOBUTEJIHHBIC PEAKITHH.

8 | Pazmen 8. DnekTpoxuMmudecKue
MIPOILIECCHI.

Tema 1. 'aibBaHMUECKHE
JJIIEMEHTHI.

Tewma 2. Dy1eKTponu3 paciiaBoB U
pacTBOpPOB.

Tema 3. Koppo3ust MeTaioB u
CILIaBOB.

HToro no pasnenam: 18 34 - 52 56
IIpomexyTOUHASI ATTECTANMSA X X X 0,35 35,65
Bcero 144

[lo ngucnunmuHe pa3paboTaH Kypec C TNPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUHI MJI JIUI] C OTPAaHWYEHHBIMU BO3MOXHOCTSIMU 3J0pOBbs. Bce Buabl yueOHOW HarpysKu
(ytexruu, TabopatopHbie pabOTHI) B MOJTHOM 00BeMe TpeacTaBiieHsl Ha caiite DUOC YIJITY.

YyeOHast aynuTopus ISl IPOBEACHUS 3aHSATUHN JIEKIIMOHHOTO THIA, 3aHATHI CEMHHAPCKOTO THIIA,
TEKYIIETO KOHTPOJS U TPOMEXKYTOUHOM aTTecTallMu, A JIMI C OTPaHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBbsSI MPETYCMOTPEHAa BO3MOXHOCTH BBIOpaTh pexkuM [I9BM, ynoOHbIN ans oOydatomierocs. s
o0ecriedyeHus [JOCTylna B ayIUTOPUIO JUI[ C HapYLIEHUSMH OIOPHO-ABUIATEIbHOIO ammapara
MPEeIyCMOTPEHA BO3MOKHOCTh TIEPEMEIIEHUS C MTOMOIIBIO MAaHAyCa PaCKIAIHOTO MEPEHOCHOTO.

2 4 - 6 6




5.2. Coaep:xanue 3aHATHI JTeKIITHOHHOTO THIIA

Pa3zgen 1. OcHOBHbBIE CTEXHOMETPHYECKHE 3aKOHBbI
DKBUBAJICHTHI IPOCTHIX U CIOKHBIX BEIIECTB, 3aKOH YKBUBAJICHTOB, SKBUBAJICHTHBIN 00BEM Ta30B.
Paszgea 2. Kinaccbl HeOpranm4eckux BelecTn
XUMHUYECKHEe CBOMCTBA, MOJIyYeHUE, HOMEHKJIATypa OKCHUI0B, THIPOKCUIOB, KUCIIOT, COJICH.
Pa3nen 3. CTpoeHune aToMa U NepHOAHYECKAsI CHCTEMA 3JIEMEHTOB

Mopenu aroma, cocTaB W pa3Mepbl sapa, SJIEKTPOHHBIE OOOJIOYKHU, KBAHTOBBIE YHCIA, HX
¢dbusnveckuii cmoici. [lepuoanueckuii 3akon /.M. MenneneeBa, CBOMCTBa aTOMOB M 3aKOHOMEPHOCTH B HX
M3MEHEHUH (paJinyc, MOTEHIMAI MOHU3ALIUU, 3JIEKTPOOTPHUIIATEIIBHOCTD ).

Paznen 4. Xumuyeckass KUHeTHKA. XHMHUYecKOe paBHOBecHe
3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakluu OT pa3iuyHbIX (PaKTOpoB. 3aKOH AEHCTBYIOLIMX
macc, npaswio Ban-I'odda, ypaBaenune Appenmyca. Cmemenue paBHoBecus, npuniun Jle-Illarense.
Karanutndeckue mpomeccsl.

Pa3nes 5. Cioco0bl BhIpazkeHHUsl COCTaBa PACTBOPOB
MaccoBass [10ods1 W MOJSUIBHOCTb. MaccoBasi, MOJNSpHAas H HOpMaibHas (9KBHBaJICHTHAs)
KOHLCHTpAIHH. HOpMaJH)Haﬂ " MOJIIpHasA KOHLCHTpAI KA.

Paznean 6.
Tema 1. PacTBopbI 371eKTPOoIMTOB. CMellleHHe paBHOBECHSI B PACTBOPAX JJIEKTPOJINTOB.

CuIbHBIC 3JICKTPOJIMTHI, TIOHATHE 00 MOHHOW CHJIE PAacTBOPOB, aKTHUBHAs KoHIEHTpanus. Cialbie
AJIEKTPOJIUThI, TOMOTEHHBIE pABHOBECHUS B pacTBOpaxX, KOHCTAaHTa pPABHOBECHUS, JMCCOLIMALIMS
KOMIUJIEKCHBIX MOHOB. ['eTeporeHHpie paBHOBECUS B pacTBOpax, MPOU3BEACHUE pAaCTBOPUMOCTH. Peakiuun
HMOHHOTO 00MEHa, yJacThe KOMIUIEKCHBIX COSIMHEHHI B OOMEHHBIX peakiusax. BogopoaHsiii mokazarensb.
Tema 2. 'uaposus.

I'mpponu3 Heopranuueckux cosneil. KoHcTraHTa ruaponusa, CTENEeHb TUIPOJN3a, BIHMSHUE
KOHIEHTPALUK COJIM, TEMIIEPATYPhI, IPUMECEN HA CTEMEHb TUAPOJM3a. [ MAPOIN3 KUCIBIX U OCHOBHBIX
cosieii. COBMECTHBIN THAPOIIH3.

Pa3nen 7. OkucIMTEILHO-BOCCTAHOBHUTE/IbHbIE PeaAKIMU
Baxueifimme oxucnuTenu W BoccTaHOBHUTENU. OKHCIUTETHFHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUU C
3alaHHON cpenod. HampaBieHwe M 3JEKTPOABIKYIIAS CHJIA B OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuusax. BeIBoa cpenibl B OKUCTUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.

Pa3nen 8. DiieKTpoXUMHYECKHE MPOIECCHI
Tema 1. I'aabBaHHYECKHE 3JI€MEHThI.
Pa3HO37€eKTpOHBIN TaTbBAHMYECKHUI 3JIEMEHT, KOHIIEHTPAIMOHHBIA raJlbBAHUYECKUH JIEMEHT.

Tema 2. D1ekTpo/IM3 paciiiaBoB H PAaCTBOPOB.

DNEeKTPOXUMHUYECKHE TTPOIIECCHI, MPOTEKAIOIINE B PAacTBOpaxX IO JCUCTBHEM TOKAa OT BHEITHETO
HCTOYHUKA.
Tema 3 Koppo3usi MeTaJ1U10B U CILIABOB.

Buasl u tunsl kopposuu. 3aBucumocts I{C HCTOUHUKOB TOKA OT XMMHYECKON MPUPOABI METAIIIOB
W cocTaBa pacTBOpoB. Koppo3usi METaIIoB W CIUIABOB B PA3MUYHBIX cpefax. METOoNbl 3alluThl OT
KOpPpO3HH.

5.3. Tembl 1 (pOpMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM MJIaHOM IO IUCHUIUIMHE MPETyCMOTPEHBI JIa00paTOPHBIE 3aHATUS

dopma IpoBEACHUS TpynoémkocTs, yac

Ne| HammeHoBaHue pa3zena TUCIUATITAHBI (MOIYJIs)
SaHATHS oyHast hopma




HaumenoBanue pazziena qucHUIIUHBL (MOILYJIs)

dopma TpoBEACHUS
3aHSATUS

Tpyno€mkocts, yac

ouHas Gopma

Pa3nen 1. OCHOBHBIE
CTEXMUOMETPHUYECKUE 3AKOHBDBI:

JlaGopaTopHbie pabOThI

1 | - SKBUBaJIEHTHI NPOCTHIX U CIOKHBIX BEIIECTB, B JIUCTAHIIMOHHOM 4
3aKOH SKBUBAJICHTOB, SKBUBAJCHTHBIN 00bEM pexxume B DUOC
ra3os.
Paznen 2. KIIACCbl HEOPTAHUYECKUX
BEHIECTB . JlaboparopHbie pabOThI
o | - XMMHIYECKHE CBOHCTBA. B JHCTAHIIHOHHOM 4
- [TOJLHICHIC, pexume B DM1OC
- HOMEHKJIaTypa OKCUA0B, THIPOKCHJIOB, KUCIIOT,
COJICH.
Paznen 3. CTPOEHUE ATOMA U
[NEPUOAMYECKAA CUCTEMA
OJIEMEHTOB:
- MOJENM aroMa, COCTaB M pa3Mephl sjapa, JaGopaTopHbie paoTs!
3 | YVIEKTPOHHbIE 000JI0YKHM, KBAaHTOBBIE YHUCIA, HUX B HCTAHIIHOHHOM 4
buznyecKuit CMbICI,
. pexume B DM1OC
- nepuonmueckul  3akoH J[.Ml.Menneneesa,
CBOMCTBAa aTOMOB M 3aKOHOMEPHOCTH B HX
U3MEHEHUU (paauyc, MOTEHLIMA] HWOHM3ALNH,
JJIEKTPOOTPHUIIATEIILHOCTb).
Paznen 4. XUMNYECKAS KUHETHUKA.
XUMUYECKOE PABHOBECHE:
- 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKkIMH OT JaBopaTopHbie paGoThI
4 | PASTITIHBIX (axTopos; B IMUCTAaHLIHOHHOM 4
- 3aKOH JICHCTBYIOIIUX Macc;
- mpaBuio Ban-I'odda, ypaBHeHre AppeHnyca; pexcime B SHOC
- CMeIlleHHEe paBHOBecus, npuHuui Jle-1larense;
- KaTAJIUTUYECKUE TPOLIECCHI.
Paznen 5. CIIOCOBBI BHIPAXKEHU A
COCTABA PACTBOPOB:
JlabopaTopHbIie pabOThI
5 | - MaccoBas /0N X MOISIIBHOCTD B THCTAHIIHOHHOM 4
- MaccoBas, MOJIIpHas U HOpMajbHas
pexume B DM1OC
(9KBUBAJICHTHAs1) KOHIIEHTPAILIUH.
- HOpMaJIbHasi ¥ MOJISIpHAasi KOHIIEHTPALIUsL.
Pa3nen 6. Tema 1. PACTBOPEBI
DJIEKTPOJIMTOB. CMEIEHUE
PABHOBECHSA B PACTBOPAX
OJIEKTPOJIMTOB.
- CUJIbHBIE 3JIEKTPOJIUTHI, MOHATHE OO0 HOHHOMN
CHUJIE pacTBOPOB, aKTUBHASI KOHIIEHTpAIHS;
- cnabble 3JIEKTPOJIUTHL, TOMOTE€HHbIe paBHOBecHs | JIabopaTtopHble paboThI
6B pacTBopax, KOHCTaHTa paBHOBECHS, B IUCTAHLIHOHHOM 6
JMCCOITAIIAS KOMIIICGKCHBIX HOHOB; pexume B DUOC
- TETEepOrcHHbIE pABHOBECUS B pacTBOpax,
IIPOU3BEJICHUE PACTBOPUMOCTH;
- peakuud  HOHHOro  oOMeHa,  ydacTue
KOMIUIEKCHBIX ~ COEAMHEHUH B OOMEHHBIX

peakumsix;
- BOJIOPOJHBIN MOKA3aTEeNb.




dopMma npoBeICHUS Tpyno€mkocts, yac
Ne| HaumeHnoBaHue pazzesa JUCHUILTAHBI (MOITYJIs) p POBEAL Py :
3aHATHUSA ouHas Gopma
Tema 2. TUAPOJIN3:
- TU/IPOJIN3 HEOPTaHUUECKUX COJIeH;
- KOHCTaHTa THUJIPOJIM3a, CTENEHb TUIPOJIU3a,
BJIMSHUE KOHIEHTPALMU COJH, TeMIepaTyphl,
npuMecei Ha CTeNeHb THIPOJIN3a;
- TU/IPOJIN3 KHUCIIBIX U OCHOBHBIX COJICH;
- COBMECTHBIN TUAPOIIN3.
Paznen 7. OKUCJIMTEJIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIMUA:
- BaXKHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIIN;
- OKHCIUTEIIbHO-BOCCTAHOBHUTENbHBIE peakiuu ¢ | JlaboparopHbie paboThI
7 | 3a1aHHOM CpeIoH; B IUCTAHIIMOHHOM 4
- HampaBJ€HHE U DJJIEKTPOABIDKYIAs cujla B pexume B SNOC
OKHCITUTEIHbHO-BOCCTAHOBUTEbHBIX PEAKIIHIX;
- BBIBO/I Cpenbl B OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.
Paznen 8. DJIEKTPOXMMUNYECKUE
I[MPOLIECCBI
Tewma 1. ['annbBaHMYECKHE PTIEMEHTHI.
-- Pa3HORJIEKTPOAHBIN U KOHLIEHTPAMOHHbBIN
raJIbBAHUYECKUE DIIEMEHTHI.
Tema 2. DnexTpoan3 pacTBOPOB HEOPraHUYECKUX
. P P p p JlaGopatopHble pabOoThI
COJICH.
8 AIEKTPOXUMUUYECKHE MPOIECCHI, MPOTEKAIOIINE B B JIMCTARITHORHOM 4
P Je np - 1P pexume B ONOC
pacTBOpax MoOJ JEHCTBHUEM TOKa OT BHEIIHETO
HMCTOYHHKA.
Tema 3. Koppo3usi MeTasioB U CIIJIaBOB:
- BUJIBI U TUTTBI KOPPO3HUH;
- KOppO3Usl METAJUIOB B PAa3JIMUHBIX Cpeax;
- METOJIbI 3aIUTHl OT KOPPO3HUHU.
Hroro: 34
5.4 Jleraau3anus cCaMOCTOSATEJIbHOM PadoThI
No HaunmenoBanue pasnena Bun camocTosaTensHOM TpynoemMkocTb, yac
B JTUCITUTLIAHBI (MOJTYJIS) paboTsI ouHas
[ToaroroBka k mabopatopHoit
Pazpgen 1. OcHOBHBIE A patop
1 paboTe B AUCTAaHIIMOHHOM 6
CTEXHMOMETPUUYECKUE 3aKOHBI.
pexume B DM1OC
ITonroroska k mabopaTopHOi
Pasnen 2. Kiaccsl HeopraHndeckux
2 BeIIecTS paboTe B TUCTAHITMOHHOM 6
) pexume B DM1OC
[ToaroroBka k mabopaTopHoOi
Paznen 3. Ctpoenue aroma u ! paTop
3 paboTe B AMCTAaHIIHOHHOM 8
MEepUOINYECKasi CUCTEMA HJIEMEHTOB.
pexume B DM1OC
[ToaroroBka k mabopatopHoit
Pasnen 4. XuMuueckass KHHETHKA. a1 patop
4 paboTe B AUCTAaHIIMOHHOM 6
XHUMHUYECKOE paBHOBECHE.
pexkume B DM1OC
5 Paznen 5. CriocoObl BeIpaxeHus [Monroroska k mabopaTopHOi 6
COCTaBa PacTBOPOB. paboTe B IUCTAaHIIMOHHOM




Ne HanmenoBanue pa3znena Bun camocrositenbHOM TpynoemMkocTb, yac
} JUCIUIUIAHBI (MOJYJIsA) paboThI OYHas
pexxume B ONOC
Paznen 6.
Tema 1. PacTBOpBI 3JIE€KTPOJIUTOB. [Toaroroska k 1abopaTopHO

6 | CmemieHue paBHOBECHS B PaCTBOPAx paboTe B TUCTAaHITMOHHOM 10
3JIEKTPOJIUTOB. pexxume B DUOC
Tewma 2. 'maponus.

Pasien 7. OKUCIHTELHO- [Toaroroska k 1abopaTopHO
! BOCCTaHOBUTEJIBLHBIE PEAKIIUU paboTe B AUCTAHIHOHHOM 6
' pexxume B DNOC
Paznen 8. Dnekrpoxumuyeckue
MIPOLIECCHI.
Tewma 1. ['asibBaHUYECKHE ITIEMEHTHI. [ToaroroBka k 1abopatopHOit

8 | Tema 2. DnexkTponu3 pacmjaaBoB U | pabOTe B TUCTAHIIMOHHOM 8
pacTBOpPOB. pexume B DMOC
Tema 3. Koppo3us weTaioB U
CILIaBOB.

N3yuyenune neKIHOHHOTO
9 [ToaroroBka K MPOMEKyTOYHON MaTepuaia, JUTepaTypHbIX 35 65
aTTecTanuu (3K3aMeHy) MCTOYHUKOB B COOTBETCTBHUHU ’
C TEMaTUKOU
HUroro: 91,65
6. [lepeyeHb yueOHO-METOANYECKOT0 0O0ecieYeHHU s MO TUCUMILIUHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPATypa
Ne ABTOp, HAUMEHOBaHHE Ton [pumeyanue
n/m A31aHuS
OcHoBHasi yueOHasi iuTepaTypa

1 | AxmeroB, H.C. Obmas u HeopraHuyeckas XUMHs : Y4eOHUK s [TonHoTEKCTO
By30B / H.C. AxmeroB. — 12-e u3sn., crep. — Cankt-IletepOypr : BBII ToCTyn
Jlanp, 2021. — 744 c. — Tekct: 31neKTPOHHBIH // JIaHb : 31eKTpOHHO- 2021 IIpU BXOJIE 110
OnbamoTeUHas cucrema: [caiiT]. - URL: JIOTUHY U
https://e.lanbook.com/book/153910 — ISBN 978-5-8114-6983-3. — naposo™*
TekcT: 2eKTPOHHBIN.

2 | Axwmeros, H.C. JIaGopaTopHble U CEMHHApPCKHUE 3aHATUS O OO0IIen [TonHoTEKCTO
W HeopraHuwdyeckon xumuu : ydeOHoe mocobme / H.C. Axmetos, BBIW TOCTYT
M.K. Asuzosa, JLU. bampiruna. — 6-e wusm., crep. — CaHKT- IIpY BXOJE IO
[TerepOypr: Jlanp, 2021. — 368 c. — Tekct: anexTponHsli // JlaHs : 2021 JIOTUHY U
AIIEKTPOHHO-OUOIHOTEHAS cucTema: [caiiT]. — URL: napoiro™®
https://e.lanbook.com/book/168686 — ISBN 978-5-8114-1716-2. —

TekcT: NEeKTPOHHBIN.
JlonoiHUTeILHAS y4eOHAasl JUTEpaTypa

3 | IIpecc, N.A. OcHoBBI 00mIcH XuMuHU : ydeOHOe Tocodme / M. A. [TomHOTEKCTO
ITpecc. — 2-e uzn., nepepad. — Cankr-IlerepOypr : Jlans, 2021. — BBIN JOCTYI
496 c. — ISBN 978-5-8114-1203-7. — Tekcrt : 251eKTpOHHBIH // JlaHb: 2021 MIPU BXOJIE 10
AIIEKTPOHHO-OUOTHOTEHAS cucTema: [caiiT]. — URL: JIOTUHY U
https://e.lanbook.com/book/168436 — TekcT: 3JCKTPOHHBIIA. napoio™*

4 | Pymsaues, b.B. OxucnurenbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 2021 ITonmHoTekcTo
9JIEMEHTOB U MX COEIMHEHUI B pacTBOpax : yueOHO-CIIpaBOYHOE BBII TocTyn
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nocobue / b. B. Pymsunes. — Cankr-Ilerepoypr : Jlans, 2021. — 356 MIPU BXOJIE 10
c.— Tekcr: snekrponnsiii / Jlanb : 3IeKTPOHHO-OMOIMOTEUHAS JIOTHHY U
cucrema: [cait]. — ISBN  978-5-8114-2746-8.— URL: maposiro*
https://e.lanbook.com/book/167479 — TekcT: 3JeKTPOHHBIHA.

5 | ®unorenko, T.M. Xumus. Knaccel HEOpraHUYECKUX COCIUHECHHM. ITonHoTexcTo
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMU : yueOHOe mocobue / BBII JOCTYI
T.M. ®unorenko, I.A. ®eodano. — Kpacnospck : Cubl'Y um. MIpY BXOJIE IO
akagemuka M. @. PewmernéBa, 2019. — 86 c.— Teker: 2019 JIOTUHY U
SJICKTPOHHBIN //  JlaHb : 2JIGKTPOHHO-OMOJMOTEYHAs] CHCTEMa: maposiro*
[caiir]. — URL: https://e.lanbook.com/book/147443 — Tekcr:
3JICKTPOHHBIMN.

*- [IpeK/Ie YeM IIPOMTH 110 CChUIKE, HEOOXO0AUMO BOMTH B CUCTEMY

OyHKIIMOHUPOBAHKUE DIIEKTPOHHOH WH(POPMAIIMOHHO-00pa30BaTEIbHON Cpellbl 00EeCTIeYMBACTCS
COOTBETCTBYIOLIMMHU CPEACTBAMU MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOydaronuiics odecnedeH AOCTYIIOM K 3JIEKTPOHHON Ombmuorednoit cucteme YIJITY
(http://lib.usfeu.ru/), 9bC UsnarenscTa Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
ownaita  http://biblioclub.ru/, coaepxammx w#3MaHUS 1O OCHOBHBIM H3yYaeMbIM JHCHUIUIMHAM U
chOpMHPOBAHHBIX TI0 COIVIACOBAHHIO C MPaBOOOIANATEIIMH y4eOHOH H  y4eOHO-METOMYECKON
JIMTEPATYPHIL.

Cl'lpaBO‘lele U I/IH(])OpMaIII/[OHHI)Ie CUCTEMBbI
1. basa nannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX
1. "IOII "Xumus. Bupryansaas nabopatopus. 3agauu. Tpenaxepsl. Tectsl" (BY3b1)".

7. ®oHJ OLEHOYHBIX CPEICTB A NMPOBEICHUs IPOMEKYTOYHOH ATTeCTAlUU
00y4YaKOIIUXCS M0 TUCHHILINHE

7.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM ITANOB HX (OPMHUPOBAHHS
B IIpoliecce 0CBOeHHUs1 00pa30BaTeIbHOI IPOrpaMMBbl
PopmupyeMble KOMIETEHIIUU Bun u popma KoHTpOIIs

OIIK-1 crnocobeH npuUMEHsTh ecTecTBeHHOHayuHble U | [IpoMeKyTOUYHBIH KOHTPO/Ib: DK3aMEH B
OOIIenHKCHEPHBIC 3HAHMS, METOIBI MAaTEMaTHYECKOTo | MHCEMEHHOM Gopme

aHaoM3a M MOJEIMPOBAHHWsA, TEOPETHYECKOro u | TeKYHMIHil KOHTPOJIb: 1abopaTOpHbIe PabOThI
3KCIIEPUMEHTAITBHOTO HCCIENOBAHUS B | Y 3aIlMTa OTYCTHBIX MATCPUATIOB TI0 HUM
npodecCHOHATBHOMN eI TETbHOCTH

7.2. Onucanue nMoKasareJieil U KpUTeprueB OLCHUBAHUS KOMIIETCHIIM T
HA Pa3JIMYHbIX 3TANAX UX (P)OPMHUPOBAHUS, ONIMCAHHE IIKAJI OLlCHUBAHUSA

Kputepun ouneHuBaHusi NMHCHLMEHHOI0 OTBEeTa HA BONPOCHI 3K3aMEHALMOHHOIO OuJiera
(MpoMe:KYTOUYHBIN KOHTPOJIb popmMupoBanus komnerenumii OITK-1):

OmMAUYHO — JJaH NOJIHBIN, PA3BEPHYTHIN OTBET HA IIOCTABJICHHBIN BOIPOC, IIOKa3aHa COBOKYITHOCTh
OCO3HAaHHBIX 3HaHMM 00 OOBEKTEe, JOKa3aTeNIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHS TEMbI; B OTBETE
MPOCIIEKUBACTCS YETKash CTPYKTypa, JIOTUYECKAsl TOCIEI0BAaTENbHOCTh, OTpaXkarolas CYHIIHOCTh
pacKpbhIBa€MbIX MOHSATHN, TCOPUH, SBICHUIN. 3HAaHUE 00 00BEKTE IEMOHCTPUPYETCS Ha (hOHE TTOHMMAHUS
€ro B CUCTEME IIaHHOI‘/JI HAayKH U MCKIUCHUIIIIMHAPHBIX cBs3eil. OTBET U3I0KEH JIMTCPATYPHBIM A3BIKOM B
TepMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI;
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Xopowio — JaH TIOJNHBIA, pPa3BEepHYTHI OTBET HA IOCTABJICHHBIM BOIPOC, MOKAa3aHO YMEHUE
BBIJICIIUTD CYIIECTBEHHBIC U HECYIECTBEHHbBIC IPU3HAKU, NPUUYNHHO-CIIEICTBEHHBIC CBsI3U. OTBET YETKO
CTPYKTYpUPOBaH, JOTHUYEH, U3JI0KEH B TepMUHAX HAayKu. OHAKO JOMYIIEHbl HE3HAYUTEIbHBIC OIINOKU
WIIN HEZ0YETHI, NCTIPABICHHBIE 0AKAIaBPOM C IIOMOIIBIO «HABOASAIINX) BOIPOCOB;

Y0061emeopumenbHo — JaH HEIONHBINA OTBET, JIOTUKA U MOCIEI0BATEIbHOCTh U3JI0KEHUS UMEIOT
CYILlECTBEHHbIE HapymeHus. Jlomymensl rpyOpie OMMOKY TPH ONPEAEICHUH CYIIHOCTH PACKPBIBAEMBIX
MOHATUH, TEOpHH, SBJICHUN, BCIEACTBUE HEMOHMMAaHUS OakajJaBpOM WX CYIIECTBEHHBIX U
HECYII[ECTBEHHBIX IIPU3HAKOB U CBs3el. B 0TBETE OTCYTCTBYIOT BHIBOJBI. Y MEHHE PACKPHITH KOHKPETHBIC
NpOosiBJICHUs] 0000IIEHHBIX 3HaHUI He MoKa3aHo. PedueBoe opopmiieHre TpeOyeT MonpaBoK, KOPPEKLUH;

Hey0081emeopumenbHo — CTyIeHT JIEMOHCTPUPYET HE3HAHHE TEOPETHYECKUX OCHOB IPEMETa, HE
yMeeT JeaTh apryMEHTHPOBAHHBIC BBIBOJBI M NPUBOJIUTH IMPHMEPHI, MOKA3bIBaeT ci1aboe BiaJeHHE
MOHOJIOTHYECKOH pPE4bl0, HE BIAAEET TEPMHUHOJIOTHEH, IPOSBISET OTCYTCTBHE JIOTHYHOCTH W
MOCTIEIOBATEIBHOCTH U3JIOKEHHUS, AETAeT OMIUOKH, KOTOPBIE HE MOKET HCIIPABHUTD, JaXe MPH KOPPEKIIUU
IpernoaaBaTeseM, OTKa3bIBAeTCsl OTBEYATh Ha 3aHATHH.

Kpurepun ouneHuMBaHUsI BBINOJHEHHUS Ja00paTOPHBIX PpadoT M 3aIUMTBI  OTYETHBIX
MaTepHaJIioB N0 HUM (TeKYIIHii KOHTPOJIb popMupoBaHusi komnerenuuii OIK-1)

omauuno. paboTa BBIIOJHEHA B CPOK; OQOPMIIEHHE M IPABUIBHOCTh HAMHCAHHUS XUMHYECKHX
peakuui, pacyeToB M T.I. OT4YETa OOpa3lOBbl€, HAINMCAaHbl T'PAMOTHBIE BBIBOJIbI, OTYET BBINOJIHEH
camocTtosTenbHO. OOyyaronuiics NpaBUiIbHO OTBETUI Ha BCE BOIPOCHI NPH 3alUTE OTUYETA.

Xopowo: paboTa BBHINOJIHEHA B CPOK; O(GOpPMIICHHE W MPABWIBHOCTh HANHCAHUS XUMHUYECKHX
peakIMii, pacyeToB U T.I. OTYETa 0Opa3LOBbIe; B 33Jjau€ HET IpyObIX OIIMOOK B HAMCAHUM XUMHUYECKUX
peaxkiuii, HanyucaHbl TPAMOTHBIE BBIBOJIbI; OTYET BHIIIOJHEH CAMOCTOATENbHO. O0yUaromuiics pu 3aiure
OT4YeTa IIPaBUIILHO OTBETUII HA BCE BOIIPOCHI C TIOMOILIBIO MPETOaBATEIA.

YyooenemeopumenvbHo. paboTa BBIIOIHEHA C HapylleHHeM rpaduka; B 0(pOpMIIEHUH, B pacuerax,
HalMCaHUM XMMUYECKUX PEaKIMH ecTh OMIMOKHM, HAMCAaHbl BBIBOJIbI, OTYET BBIIOJHEH CaMOCTOSTENBHO.
OOyuaromuiics MpH 3allUTe OTYETa OTBETHII HE Ha BCE BOIIPOCHI.

HeyoosnemeopumenvHo. O(GOpPMIEHHE OTYeTa HE COOTBETCTBYET TpPEOOBAaHMAM; pPacyeThl He
BBITIOJTHEHBl U XMMHMUYECKHUE PEAKI[MU HANKMCaHbl HE BEPHO, BHIBOJIbI HE BEpPHBIC; OTYET MMEET IpyOble
OLIMOKHU.

7.3. TunoBble KOHTPOJIbHbIE 32JaHUSI I HUHbIE MaTepPUAJIbl, HeOOX0AUMBIE JJsl OlleHKH 3HAHUI,
yMeHHii, HABBIKOB M (HMJIM) OMNBITA JAeATEJLHOCTH, XAPAKTEPH3YIOIIMX J3Tanbl (POpMUPOBAHUS
KOMIIETEHIHIl B po1lecce 0CBOEeHHs 00pa30BaTeIbHOIi POrpaMMbl

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIM KOHTPOJIb)

Paznen 1. OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI

Paznen 2. Knaccel HEOpraHMueCKUX BEIIECTB

Pasnen 3. CtpoeHue aTroma 1 eproIuIecKasi CHCTEMa 3JIEMEHTOB

Paznen 4. Xumudeckast KHHETHKAa. XUMUYECKOE PaBHOBECHE

Paznen 5. CriocoObl BeIpakeHHsI COCTaBa pacTBOPOB

Paznen 6. Tema 1. PacTBOpsI 251eKTpoauToB. CMENIEHNE PaBHOBECHS B PACTBOPAX 3JEKTPOJIMUTOB.
Tema 2. I'maponus.

Paznen 7. OxucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIINH

Paznen 8. DnexTpoxumuueckue nporecchl. Tema 1. ['anpBaHUYECKHE PTIEMEHTHI.

Tema 2. DneKTposin3 pacIulaBOB U pacTBOPOB.

Tema 3 Koppo3susi METaIIOB U CILIABOB.

®parmMeHT 3a1aHus K J1a00paTopHO padore (TEKyIMi KOHTPOJIb)
«JIeKTPOJMTHYECKAS] TUCCONUALNS U HOHHbIE PeaKInm»
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Leas padoTel. PaccMOTpeTh MpoLEcChl TPOTEKAIOLIUE MIPU SIEKTPOIUTHUECKON IUCCOLMALUN U
U3YYUTh MEXAHU3MBbI IPOTEKAHUSI HOHOOOMEHHBIX PEaKLUi B paCTBOPAX 3JIEKTPOIUTOB.

3agaumn padorsl. [IpuMeHss npaBuiia HanucaHUsl HOHOOOMEHHBIX peaKLUil MPOTEKAIOLINX B
pacTBOpax MEKTPOIUTOB, IPUOOPECTH FIKCIIEPUMEHTAIbHbBIE HABBIKH UX OCYILECTBIICHUS.

Xoa padotsl. Vcrons3ys paz0aBieHHbIE pAaCTBOPHI XUMHUUECKUX COCTMHEHUH TIPOBECTH
HKCIEPUMEHTHI WIITFOCTPUPYIOIIUE PA3IUYHYI0 CHILY 2JIEKTPOJIUTOB U BO3MOXKHOCTh
CaMOTIPOM3BOJIBLHOTO MPOTEKAHUSI HOHOOOMEHHBIX PEAKIIUH.

OnblIT 1. I1€KMmponposoonocms pacmeopos
B crakan ycTaHOBKHM, MCHOJIb3yeMOW [JIsi KaQU€CTBEHHOT'O OIPEJCICHHS AJIEKTPOIPOBOJIHOCTH
3JIEKTPOJIMTOB HAJIEUTE MCCIEIYyEMbId PACTBOP, OMYCTUTE 3JIEKTPOJbI, BKIOUUTE TOK U IPOBEPHTE,
3aropaeTcs JId Jamroyka. TakuM ke o0pa3oM MPOBEPSETCS IIEKTPONPOBOAHOCTh BOJHBIX PACTBOPOB
caxapo3bl, ITHJIOBOIO CIIUPTA, CEPHOM KUCIIOTHI, THAPOKCUAA HATPHUS, XJIOpUIa HATPHUS U BOJOIPOBOJHOM
BOJbI. PacTBOpBI MOJDKHBI OBITH OJIMHAKOBOWM KOHIEHTpamuu. OO0 3JIEKTPOIPOBOIHOCTH PaCTBOPOB

CYIUTh MO SIPKOCTU CBEYCHHSI TAMIOYKH. 3aMUIIUTE YPABHEHHS TUCCOLMALIMN SIIEKTPOJIUTOB B Ta0MI. 1.
Tab6muma 1
Peakuuun npoieccoB 37€KTPOJIUTUYECKON JUCCOIMAIIUN COETMHEHUI

BemectBo Peaknusa nucconuanuu BriBox

HZOBOI[OHPOB.

H ZOL[I/ICTI/IJ'UII/IpOB‘
CeH1206

C,HsOH

NaCl

NaOH

Hz SO4
CH3COOH o
CH3COOH (a36)
NH,OH

OnbIT 2. Dnekmponposoonocme pacmeopa conu
B crakaH ycTaHOBKH, HCIOJIB3YEMOW JJIsi KAaueCTBEHHOI'O OIPEAEIEHUS AIIEKTPONPOBOJHOCTH
AJIEKTPOJIUTOB HayleiTe pa30aBIEHHBIH pacTBOpP TMAPOKCHIA aMMOHHs W IpHJeiTe paBHBIH 00beM
pa30aBlIeHHON YKCYCHOUM KHCIOTHI. Brirounte ycraHoBky. Kak m3mensiercs Hakan jammnouku? [laiite
HeoOxoIuMble 00BSCHEHUS, 3al1CaB YPABHEHUSI peakuii B MOJIEKYJIIPHOM U HOHHOM BH/IE.

Onbit 3. Honunsle peakyuu c oopazosanuem ocaoka
B nBe npoGupku BHEcHTE MO 2-3 MII CIIEIYIONNX PACTBOPOB:
B niepByio — xjopua xenesa (1) FeCls, Bo BTopyto — ceproit kuciaotsr HSOy,
3areM B MpOOUPKH A00aBbTE MO TAKOMY K€ KOJIMYECTBY PAaCTBOPOB: B MEPBYIO — FHAPOKCUAA HATPHUS
(NaOH), Bo BrOpyto — xsopuzaa Gapus (BaCly). B o6oux omnbiTax HaOr0maliTe 00pa3oBaHHE TPYIHO
pactBopuMbIx coequHeHnit. Kakux? CocTraBbTe ypaBHEHUS! COOTBETCTBYIONIUX PEAKIIUNA B MOJIEKYISIPHOM
¥ IOHHOM BH/IC.

OnsiT 4. Honnvie peakyuu ¢ 06pazosanuem ciadpoouccoyuuupyroujux eeujecme

1. B mpobupky, momectutre 1-2 Mi pacTBOpa amerara HAaTpHs W TPWICHTE pPacTBOP
paz0aBiieHHON cepHOM KUCIOTHI. COCTaBbTE ypaBHEHUS PEAKIIMN B MOJICKYJISIPHON U MOHHOU (popmax.
2. B npoOupky momectute 1-2 M1 pacTBOpa XJOpHIa aMMOHHS M J100aBbTE  pPacTBOP

menoyn. Omnpenenurte BBIACHAIOMMKACA ra3 mo 3amaxy. [IpoOMpKy MOXXKHO MOJIOTPeTh. 3aluIIuTe
YpaBHEHUS PEAKIMI B MOJICKYJISIPHON ¥ HOHHOH (hopmax.

3. B nBe npoOupku BHecute 1o 1-2 mi 2H. pactBopa umienoun NaOH u go6asisiite mo ogHOM
Karute pacTBopa (enondranenHa. [lox BIusHIEM KaKuX HOHOB PACTBOP OKPACHIICS B MAJIMHOBBIA IIBET?
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B npoGupku 10 obGecriBeunBaHus pacTBOpa MO KaIIsM J100aBIIsIiiTe COOTBETCTBEHHO B OJIHY - 2H. PacTBOP
COJISTHOM KHCIIOTBI, B JIPYTYIO — PACTBOP YKCYCHOM KHUCIIOTHI.

UeMm 0OBSACHSETCS MCYE3HOBEHUE THAPOKCUA-UOHOB NPH JOOABJICHUU KUCIOTHI? B Kakom ciydae
oOecrBeUrBaHUE pacTBOpa HacTymaeT ObicTpee? HamwmmTe ypaBHEHHsI MPOUCXOSANINX pPEaKIHid B
MOJICKYJIIPHON M MOHHOU (popmax.

OnpbIt 5. Honnvie peakyuu c oopazoeanuem aemyuux npooyKmoe peakuyuu
[Tomectute B ipobupky 1-2 mukpommarens NayCOsz u 106aBbTe 10 KaruisiM pacTBOP YKCYCHOM
KHCIOTHI. Hanmuimre ypaBHEHHE TPOUCXOISIICH PEAKIIUU B MOJICKYJIIPHOM U MOHHOM BUJIC.

OnbiT 6. HonHble peakyuu ¢ 00pazosanuem KOMniAeKCHbIX COeOUHEHUT
B npo6upky BHecute 1-2 M pactBopa cynbpata meaun CuSO,4 1 moeicTByiiTe Ha HETO HEOOIbIITNM
KoJmdecTBOM pacTBopa mmenour NaOH. OtMeTsTe 1IBET 0cajka U COCTaBbTEC YPAaBHECHHS PEaKIMH. 3aTeM
B MpOOUPKYy MO KamisaM J00aBisiiiTe KOHILIEHTPUPOBAaHHBIA pacTBOp amMmuaka. Habmiogaiite 3a
pPacTBOpPEHHEM OCaJKa U U3MEHEHHUEM OKPAacKU PacTBOpa BCIIEICTBHE 00pa30BaHUSI KOMIUIEKCHBIX MOHOB
ammuakata menu. CocTaBbTe ypaBHEHUS PEaKIUil B MOJIEKYISIPHOU U MOHHOM opmax.

7.4. CooTBeTCTBHE HIKAJIbI OICHOK U YPOBHel ¢(opMUPOBAHHBIX KOMIIETCHIMI

YpoBeHb
c(hOpMHUPOBAHHBIX Onenka [Tosicuenust
KOMIIETCHIUHI
TeopeTtrueckoe copepkaHue Kypca OCBOSHO MOJIHOCTBIO, BCE

MPEIyCMOTPCHHBIE MPOrpaMMOil  OOydYeHHs y4deOHbBIC 3aJaHus
BBITIOJTHEHBI.

BLICOKHI OTIHHHO OO0yuarmuiicss TeMOHCTPUPYET CIOCOOHOCTh Ha BBICOKOM
YpOBHE MPUMEHSITh CUCTEMY €CTECTBEHHOHAYYHBIX
(byHIaMEHTATbHBIX 3HAHUU TUTST uACHTH()HUKAIIH,
dbopMynupoBaHUS W pelIeHUs 3a7ad B NPoQecCHOHATBHOMN
JIESITCIILHOCTH.

Teopetnueckoe copepkaHue Kypca OCBOEHO MOJIHOCTBIO, BCE
MPEAYCMOTPEHHBIE TIpOrpaMMoi 00yueHus ydeOHble 3aJdaHus
BBITIOJTHEHBI C HE3HAUYNUTEIbHBIMU 3aMEYAHUSIMHU.
ba3zoBbrit XOpOIIO OOyyaromuiicss JAEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTH
CHUCTEMY €CTECTBEHHOHAyUHBIX (YHIAMEHTAJIbHBIX 3HAHUM IS
UACHTU(PUKAIMM U pelieHus 3aad B  NpodecCHOHaIbHOU
JIESITEIIBHOCTH.

Teopetnueckoe cojepkaHHe Kypca OCBOEHO YaCTUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi 00yueHus! y4eOHbIX
YIIOBJIETBOP | 3aJaHUIl BHIIIOJIHEHO, B HUX UMEIOTCS OIIUOKH.

UTEJBHO OOyuaromuiics MOKET TOJ PYKOBOJACTBOM INPUMEHSThH
OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBl XHMHMHM B DPELICHUH
npodecCHOHATIBHBIX 33]1au.

[Toporosbiii

Teopernueckoe  coaepkaHHEe  Kypca  HE  OCBOEHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHbIX
3ajaHuil 100 HE BBIMOJHEHbI, OO coaepKaT rpyOble OIIMOKY;
JIOTIOJTHUTENIbHAS CaMOCTOsATENIbHAs paboTa HajJ MaTephajoM He
npuBesia K KaKOMYy-TMOO 3HAUUTEIbHOMY MOBBIIIEHUIO KauecTBa
BBITTOJIHEHUS YUE€OHBIX 3aJaHUM.

OOyuarommiics HE CHOoCOOEH TPHUMEHSATh  OCHOBHBIC
€CTECTBCHHOHAYYHBIE 3aKOHBI XUMHUU B peleHuH
po(eCCHOHAIBHBIX 3a]1a4.

HEY/IOBJIETB
OpUTEIBHO

Huzknii

8. Meronnyeckue yKa3aHus JJIsl CAMOCTOSITEJIbHOM PadoThl 00y4ar0IUXCs
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CamocrosiTenbHas padoTa CIOCOOCTBYET 3aKpPEIICHUIO HABBIKOB pabOTHI ¢ y4eOHOW M HAy4dHOM
JUTEPATYPO, OCMBICICHHIO ¥ 3aKPEIICHUIO TEOPETUUECKOTO MaTepHraa 1o XMMHUH.
CamocrosiTenbHass padoTa BBIIOJHSACTCS BO BHEAyJIMTOPHOE (AyAUTOPHOE) BpeMs 10 33IaHHI0 U
OpU METOJMYECKOM PYKOBOJCTBE IIpErojaBareis, HO 0e3 ero HEeMmoCPEJCTBEHHOTO Yy4acTus (Ipu
YaCTUYHOM HEIOCPEICTBCHHOM YYaCTHH MPEIOoJaBaTesisl, OCTABIIAIONIEM BEAYLIYIO POJIb B KOHTPOJIE 3a
paboToii CTyJJIEHTOB 1 MAarCTPAHTOB).
Dopmbl camocmosmenvHoll pabomsl CTYJCHTOB pa3HOOOpa3Hbl. OHM BKIIIOYAIOT B CeOs:

- u3yueHue yuyeOHOM, HAyYHOH U METOANYECKON JUTEepaTyphl, MATepPHAIOB NEPUOTUICCKUX
W3JaHUHA C NPUBJIEYCHUEM 3JIEKTPOHHBIX CPEACTB O(PUIMANIBHOM, CTATUCTHUYECKOW, MEPUOJUUYECKON U
Hay4YHOH nH(OpMaIy;

- BBINOJIHEHUE OTUYETA IIPU NOJArOTOBKE K Ja00paTOPHBIM 3aHATHUSM.

B npouecce nzyuenus aucuuiumael «Xumusy cryaeatamu Hanpasinerus 09.03.03 «lIpuknannas
uHpopmaTuka» (amantupoBaHHas) (mpodwir — LluppoBas SKOHOMHKA) OCHOBHBIMU — BUOAMU
camocmosmenvHol pabomul SIBIAIOTCS:

- IOATOTOBKA K ayAUTOPHBIM 3aHATUSM;

- BBIIIOJIHEHUE OTUYETA K IPAKTUUYECKUM 3aHATUSM,

- IOATOTOBKA K 3K3aMEHY.

Iloozomoeka k 1a60pamopHbIM 3aHAMUM.

Breimonnenne ordera K 5abopaTOpHOH paboTe SBISIETCS YaCThIO CAaMOCTOATENBHON pabOThI
o0yyJaromerocsi U npeaycMaTpuBaeT MHAWBUIYAIbHYIO pabOTy CTYAEHTOB C Y4eOHOM, TEXHHYECKOH u
CIPaBOYHOM JIUTEPATYpOM IO COOTBETCTBYIOIIMM pa3zesiaM Kypca.

Llenpio nabopaTopHBIX paboT SBISETCA 3aKpeIUIeHHE MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX Ha
JEKUNOHHBIX 3aHATHSIX.

CryneHT B oTueTe K JIabopaTopHOW padoTe BBINMOJIHAET 33JaHue 1Mo BapuaHTy. Homep BapuanTa
COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTY/I€HTA B CIIMCKE TPYIIIIHI.

PykoBoauTens W3 uucna npenojaBaTeneil Kadeapbl OCYIIECTBISET TEKyIlee pPYKOBOJICTBO,
KOTOpPO€ BKJIIOYAET: CUCTEMATUYECKUE KOHCYJbTAllMU C LIE€JbI0 OKa3aHMsI OPraHU3allMOHHOM M Hay4yHO-
METOAMYECKONW IMOMOIIM CTYJEHTY; KOHTPOJb HaJ BBINOJHEHHEM pabOThl B YCTAHOBJIEHHBIE CPOKU;
IIPOBEPKY coepxkaHus U 0QOPMIIEHHS OTUETA IO MPAKTUUECKOMY 3aHSATHIO.

JlaGopaTopHOe 3aHATHE BBINOJHAETCS OOYYArOIIMMCS CaMOCTOATENbHO M B BHJE OTYeTa I10
BBIIIOJIHEHHOM J71a00OpaTOpHON paboTe NpeAcTaBIseTcs K IPOBEPKE IPENOAaBaTEN0 [0 Hadana
9K3aMEeHallMOHHOM ceccur. OTyeT AOoKeH OBbITh aKKypaTHO O(GOpPMIIEH B ME€YaTHOM HJIM NMHUCbMEHHOM
BUJIE, OBITh Y100€H JUIsl MPOBEPKHU U XPAHEHUS.

CryneHTbl, He BHIIOJIHMBIINE PAaKTHUYEeCKUe paboThl M He 0()OPMUBIIKE IO HUM OTYETHI, K caue
3a4yeTa He JOIyCKarTCA.

9. MepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMbIX
NPHU OCYLIEeCTBJICHNH 00pa30BaTEJIbHOI0 MPoLecca Mo JUCHUIINHE

Jlis yCHEeNHOTO OBJAAEHUSl TUCIHIUIMHON HCIIONB3YIOTCS CcleAyrolue HWH(HOpMaInOHHBIE
TEXHOJIOTHU OOyUCHHUS:

e [lpu mpoBeACHUHU JICKIMI HCIOJBL3YIOTCS MpPE3CHTAllMM Marepuana B nporpamme Microsoft
Office (PowerPoint), ucronb30BaHKe BHICOMATEPUAIOB PA3THYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHSATUS MO JUCHUIUIMHE TPOBOJATCS C WCIOJB30BAHHEM IIATHOPMBI
MOODLE.

e JlaGopaTopHble 3aHATHS IO MUCIHUILUIMHE MPOBOMITCS C HCHOJIB30BAaHHEM HEOOXOIUMOTO
METOJIMYECKOT0 MaTeprana (METOANYECKUE YKa3aHUs, CIIPABOYHUKH, TAOJIUIIGI | T.I1.).

B mpouecce u3ydeHHs] NUCHUIUIMHBI y4EOHBIMU LEISIMH SIBJSIIOTCS TEPBUYHOE BOCIPHUITHE
yueOHOM wWHMOpPMAMM O TEOPETHYECKHMX OCHOBaX, €€ YyCBOGHHE, 3allOMUHAaHWE, a TaKkKe
CTPYKTYpUPOBaHUE MOJIYYECHHBIX 3HAaHUI U Pa3BUTHE UHTEIIEKTyalbHbIX YMEHUN, OPUEHTUPOBAHHBIX Ha
CHOCOOBI  ACSATENPHOCTH  PENPOAYKTHBHOTO  xapakTepa. llocpeiacTBOM — MCHONB30BAaHUS — ATHX
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MHTEJUICKTYaJIbHBIX YMEHHI JOCTUTAIOTCS Y3HABAaHUE PaHEe YCBOCHHOIO MaTeprala B HOBBIX CUTYaLIUsIX,
MpUMEHEHHE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsIX.

JUist MOCTYDKEHUsSI STUX IIeNiel WMCIONB3YIOTCS B OCHOBHOM TPaJWUIMOHHBIE WH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYyUEHHUS C Y4YETOM DPA3JIMYHOTO COYETAHUS MACCHUBHBIX (GopM (JeKUus U
MPAKTUYECKOE 3aHSTHE, KOHCYJIbTAIMs, CaMOCTOSITeNbHAs paboTa) M PENpOayKTHBHBIX METOJIOB
oOyueHusi (IIOBECTBOBATEIbHOE H3JIOKEHHE yuyeOHOW HH(pOpManuu, OO0BICHUTEIbHO-UILTIOCTPATUBHOE

U3JI0KEHHE) W J1abOpaTOPHO-TIPAKTHYECKUX ~ METOJOB  OOy4eHHS  (BBIOJHEHHE  XMMHYECKOTO
AKCIECPUMEHTA).

VuuBepcuteT  obecriedeH  HEOOXOAMMBIM  KOMILIEKTOM  JIMIICH3MOHHOTO  [IPOTPAMMHOIO
obecrieueHus:

®  CEeMelCTBO KOMMEPYECKHX OINEPaMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e "IOII "Xumus. Bupryanbnas nadoparopus. 3agaun. Tpenaxepsl. Tectsl" (BY351)";

e oducHsIif naker npunoxxkenuit Microsoft Office;

e [porpamMMmHas cucTeMa JJig OOHApY>KEHUS! TEKCTOBBIX 3aMMCTBOBAHHI B Y4EOHBIX U HAyYHBIX
pabotax «Anturmiaruar. BY3».

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HE0OX0AMMO¥ /151 OCyleCTBJIEHUSI
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILIHHE

Peanm3amust y4eOHOTO TpoIrlecca OCYIISCTBISICTCS B CHCIHAIBHBIX YYCOHBIX ayJUTOPHUSX
YHUBEpCUTETa i1 TPOBEIACHHS 3aHSATHHA JIGKIMOHHOTO THUIA, 3aHATUA CEMHHApCKOTO TUIA U
WHJMBUIYAIbHBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOJSA W NPOMEKYTOUHON aTTecTalud. AyIUTOpUH
YKOMILIEKTOBAHBI CIICIIUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEICTBAMHU O0YUEHHS, CITYKaluMU
JUTS TIpeicTaBiieHus yueOHoi uHbopmaruu. [Tpu HeoOxoauMocT 00yJaroImUMCsl TIpeiararoTcss HabopbI
JEMOHCTPAIIMOHHOTO O0OPYJIOBaHMS M y4eOHO-HATTSAHBIX MOCOOUM, 00ecreunBaIIe TeMaTHIeCKHe
WJUTIOCTPAIHH.

CaMocTtosiTenbHass paboTa OOy4aromIMXCsA BBIMOJHAETCS B CHEIHAIU3HUPOBAHHOW ayAUTOPHH,
KoTOpasi 00opyaoBaHa yuyeOHOM MeOesbi0, KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TOJKITIOUEHUS K
cetn "MHTepHeT" 1 obecredeHreM MOCTyMNa B 3JIEKTPOHHYIO MHGOPMAIMOHHO-00pa30BaTEeNbHYIO CPEIy
YIIITY.

Ectb nomenienue A XpaHeHUs: ¥ MPOPHIAKTUYECKOTO 00CITyKUBaHUsI y1€OHOTO 000pyT0BaHHUSI.

TpeOoBanus K ayANTOPHAM

HanmeHnoBaHMe criemialbHBIX TOMEIIEHUN 1
TIOMEIIEHUH 711 CAMOCTOSITETLHON pabOThI

OCHaHIeHHOCTI) CHeIHUANIBHEIX IOMEIICHUN 1
MMOMEIIECHHUH IS CaMOCTOSTEIbLHOM pa6OTBI

ITomemenune JUTS JIEKIIMOHHBIX u
MIPaKTUYECKUX  3aHATHM, TPYNIOBBIX U
WHJUBUYAJIbHBIX KOHCYJIbTALUN, TEKYILLEH
Y IPOMEKYTOUYHOM aTTECTAIUH.

MynsTumeauiinas, LIBETHAI, WHTEPAKTUBHAS
JIOCKa CO CIEUNPOLECCOPOM, MOHHUTOPOM H
MMPOEKTOPOM; HOYTOYK; KOMIUIEKT 3JIEKTPOHHBIX
yueOHO-HaTISTHBIX MaTepuanoB (MIpe3eHTAIlHii) Ha
(bnem-HOCUTETIAX, 00€eCIIeYnBaOIINX
TEMaTHYeCKHE WILTIOCTpAIi. YdeOHas MeOelb.

IloMemnieHus A caMOCTOSATEIbHOM pa6OTLI

Cronpl KOMIBIOTEPHBIE, CTyJbs. llepcoHanbHbIE
KOMIIBIOTEPBL. Beixon B MHTEpHET, 3J€KTPOHHYIO
WHPOPMAIIMOHHYIO ~ O00pa30BaTENbHYI0  CPEay
YHHUBEPCUTETA.

TTomemenue 1A
nPOQUTAKTUIECKOTO
y4eOHOT0 000PYT0BAHHS

XpaHCHUSI U
o0CITy)KHBaHUS

YueOHo-HarsIIHBIC MaTepUabl (TIPE3ECHTAIINN ).
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