OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
06.03.01 Bbuosorus
(Puoxummus)

Munncreperso Hayku u Beicmero o6pasoBanus Poccuiickoit ®enepannn

UBAHOBCKHI I'OCYJAPCTBEHHbII YHUBEPCUTET

Kadenpa Heopranudeckoil 1 aHATHTHIECKOH XUMHH

OJOBPEHO:
PykoBogurenb > Ol

)Y/ 174 E. A. bopucosa
7" (nednucs)

« 79 » HIOM L~ 20 fc?r

Pabo4as nporpaMma JQHCUHILIHHDI
Metons! pusmyeckoi U KOJUTOMIHON XHMUH

YpoBeHb BbICUIET0 00pa3OBaHMUsI: OakanaBpuar
Kpanudukanus BeImycKHHKA: OakayaBp
HamnpaBnenue noarotosku: 06.03.01 buonorus
Hanpasnentnocts (npoduiib) buoxumus

o0pa3oBaTe/bHOM MPOrpaMMBI:

Tun o6pasosatenbHOM NPOrpaMMBL:  [IPOrpaMMa aKaZeMH4eCKOro HakanaBpuara

HUsanoBo



OcHoBHas npodeccroHaibHasi 00pa3zoBaTeIbHas IporpaMma
06.03.01 buonorus
(Puoxummus)

1. Ilesin ocBOEHUsI AUCHHUIINHBI

LlensmMu ocBoeHUsT aUCHUILTUHBI (Moayisi) Metoabl (u3MYecKOH M KOJUIOWIHOW XHMMHU
SBIISIOTCS: (POPMHUPOBAHUE Y CTYIEHTOB 2-TO Kypca (pyHIaMEHTaJbHBIX MPEICTABICHUNA O 3aKOHaX
Gu3nueckoil XUMHMM, KOJUIOMJAHOM XMMMH, 3@JI0KUTh CHCTEMY 3HAaHUM Ul HOHHUMAaHMs
3aKOHOMEPHOCTEN MPOTEKaHMsI XUMHUYECKMX IIPOLECCOB, M3Y4YaeMbIX B TaKMX AMCLUIIIMHAX Kak
«buoxumus u MozekyinspHas Ouonorus», «buopusuka» «Hayka o 3emie» M pa3iaMuUHBIX KypcOB
OMOJIOTHYECKON CHEeNMaTbHOCTH, CO3AaTh HAyYHYI0 M MHPOBO33PEHUECKYI0 0a3zy aisi JanbHeiIei
poQeCCHOHAIBHON JEATENHPHOCTH O0aKaIaBpOB.

Metoapl (GU3NYECKON M KOJJIOMJHOM XUMHHM — JUCHUIUIMHA oO0mei mnpodeccuoHanbHON
NOAroTOBKM OakanaBpa. /laHHas QUCLMIUIMHE paccMaTpuBaeT HambOosee OOlIMe 3aKOHBI NMPOTEKaHUs
XUMHUYECKHX peakiuii 1 6a3upyeTcsi Ha MPOICHHBIX paHee AUCUUIUIMHAX, BXOAAIINX B YUEOHBIH TIaH
HOJArOTOBKHM OMOJIOrOB B YHHBEPCHUTETAX, MPEX]E BCEro MareMaTHkH, (pu3uku, oOumei xumuu. Pasznen
"KoJtoniHasg XUMHMsl" HamlpaBieH HAa U3Y4YEHHUE AUCIEPCHBIX T'€TEPOr€HHBIX CUCTEM HAa OCHOBE 3HAHUH,
HOJYYEHHBIX CTYIEHTaMM IIPHU U3y4eHUH (PU3MUECKON XUMUN TOMOTE€HHBIX OOBEKTOB.

2. MecTo nucuuniuHbl B cTpykType OIT

b1.B.16 BapuatuBHas 4acTh, oOs3aTenbHast TUCHUIUIMHA , 4 cemecTp (2 3.e.,15 Henenp)

Hacrosmuii  kypc maetr Teopermdeckyro ©Oa3zy uisi Oojiee TIyOOKOTO TOHMMAaHHS —psija
Ononornveckux MuciuIuiiH. KypC MeToapl GU3HYECKON U KOJUIOMIHON XHUMHH U3y4aeTCsl CTYyACHTaMU
Ouosormueckoro otaeneHuss B 4-m cemectpe B oobeme 2 3ET, uto mosBosser chopMHpOBaTH UM
CUCTEeMY 3HaHWUW /i1 TIOHMMAaHUS 3aKOHOMEPHOCTEW TMPOTEKaHUS MPOILECCOB, H3YYaeMbIX Ha
MOCNEAYIOIUX KypcaX B TaKUX JUCHUIUIMHAX Kak «buoxumust M MojekyispHas OHOIOTHs»,
«bnodusuka» «Hayka o 3emie» U pa3sIUYHBIX CIIENKYpcaX, CO37aTh HAYYHYIO M MHPOBO33PEHUECKYIO
0a3y s nanpHele npodeccuoHaIbHOM AESITETPHOCTH OaKalaBpOB.

Jl1st ocBOGHMSI TaHHOW JUCITUTUTMHBI 00YUYaIOIUNUCS TIOJDKEH:
3HaTh: CBOMCTBA XUMHUYECKHMX 3JIEMEHTOB, IIPOCTBIX MOJEKYJ M CIOKHBIX COCAMHECHUMA B PA3INYHOM
arperaTHOM COCTOSIHUM (HEOPraHMYECKME M OPraHHYECKHME BEIISCTBA M MaTepHalbl Ha HMX OCHOBE);
dbyHIaMeHTaIbHBIE  3aKOHOMEPHOCTH  (DM3MYECKHMX  SBJICHMIL; o0IIIMe  IPENCTaBICHUI O
3aKOHOMEPHOCTSIX MMPOTEKAHUS XMMHUYECKMX PEAKIIMI M OCHOBHEIE OIPENEIEHUS TEPMOXUMHUH;
VMeTh: NpOBOAUTH (PU3HYSCKUMA DKCIIEPUMEHT, 00padaThiBaTh M 0OCYKAAThL DKCIEPUMEHTAILHBIE
3aBUCHMOCTH;

Bnamers: HaBBIKAMH IIOJIB30BAHMS KOMIBIOTEPHBIMH IPOrpaMMaMH Ul KOJIHYECTBEHHOM
00pabOTKH pE3yIHTATOB DKCIEPHMEHTA; HABBIKAMHU IMPOBEICHHUS KAYECTBEHHOIO M KOJIMYECTBEHHOI'O
XUMHUYECKOTO aHallW3a; HAaBBIKK, CPOPMHUPOBAHHBIC TpPHU W3YYECHUU JAHHON TUCIUIUIMHBI OyayT B
JMAIBHEHUINIEM WCHOJb30BaHbl JUIS TPOXOXJICHUS JTUCHUIUIMHBI «DU3HONOTHS pacTeHUi» H B
JanpHeimei npodeccuoHaIbHON AeATeIbHOCTH OaKaIaBpa.

3. [lnanupyemMble pe3yJbTaThl 00yUeHHS MO TUCIHUILITHHE

3HaHWE OCHOBBI COBPEMEHHBIX TEOPHM B 00J1aCTH (PU3MUECKOW U KOJUTOMJIHOW XUMHH U CIIOCOOOB
HUX OTPUMCHCHUSA IJId PCHICHHUA TCOPCTHUYCCKUX U IMPAKTHUYCCKUX 3a1ad B JIIO6I:IX OGH&CTHX XUMHHU U
Ouooruu.

YMeHune caMoCTOATENbHO CTAaBUTH 3agavy (bl/I3I/IKO-XI/IMI/I‘-I€CKOFO HUCCIICOOBAHUA B XHUMHYCCKHUX
CHUCTEMax, BBIOMpATh ONTHUMaJbHbIE TYTH M METOJbl pelIeHHs MOJOOHBIX 3ajady  Kak
OKCIEPUMEHTAIBHBIX, TaK M TEOPETUYECKHUX; OOCYXKIaThb pe3yabTaThl  (PUIUKO-XUMHUUYECKHX
WCCJICIOBaHNM, OPUEHTUPOBATLCS B COBPEMEHHOM JIMTEpaType Mo (pu3nydecKord U KOJIOMJIHOW XUMUH,
BECTH HAYYHYIO JUCKYCCHIO 110 BOIIpocaM (hU3NYecKor M KOJUTOMTHONH XUMUH.
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JleMOHCTpHpOBaHUE CHOCOOHOCTH M TOTOBHOCTH NPOBOIUTH (PU3MKO-XMMUYECKHE PAaCUEThl C
UCIIOJIb30BAaHUEM HM3BECTHBIX (OPMYNT M YpaBHEHHMH, B TOM 4HCIE C TOMOIIbIO KOMIIbIOTEPHBIX
IporpaMM, IMPOBOJAUTH CTaHJIAPTHBIE (PU3HKO-XMMHUYECKHE H3MEPEHHUS, IOJIb30BaThCA CIPABOYHOMN
JUTEPATYPOH 1O (HU3UIECKON M KOJUTOMTHOU XUMUH.

3.1. Komnerenuuu, GopMHUPOBAHHI0 KOTOPLIX CMOCOOCTBYeT aucumiinHa Ilpu ocBoeHHH
TUCIUTUIMHBL (DOPMUPYIOTCS Clieayrommue KommnereHnuu B coorBerctBuu ¢ ®I'OC BO mo manHOMY
HaIpaBJICHUIO TIOATOTOBKH:

a) oomekynprypHble (OK): OK-7,

CMOCOOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPA30BAHHUIO;

0) obmenpodeccuonanpubie (OI1K): OIIK-2

CIIOCOOHOCTBIO HCIOJIB30BaTh JKOJOTHYECKYI0O TI'PaMOTHOCTh M 0a30Bble 3HaHUA B o0JacTu
GbU3KMKYM, XUMUHU, HAYK O 3eMJie U OMOJIOTUU B JKU3HEHHBIX CHUTYAIHSIX; MPOTHO3UPOBATH MOCIEICTBUS
CBOEH MpoQecCHOHATBHOM IETETLHOCTH, HECTH OTBETCTBEHHOCTH 33 CBOU PEIICHUSI.

B) npodeccuonanpubie (I1K): TTK-1

CIOCOOHOCTBIO JKCIUTYaTHPOBATh COBPEMEHHYIO aIlaparypy u 0OOpYIOBaHWE JUIS BBHIIOJHEHUS
HAYYHO-UCCIIEJOBATEIbCKHUX TOJIEBBIX U TAOOPAaTOPHBIX OMONIOTHYECKUX padoT;

3.2. [lepeyeHb NJIAHHPYEMBIX Pe3yJILTATOB OOy4YeHHUsI MO JAMCIUILUIMHE, COOTHECEHHBIX ¢
(popmupyeMbIMU KOMNETEHIHUAMH

B pesynbrare 0CBOCHUS AUCHUILTUHBI O0YYAIOLTUICS JOKEH:

3HaTh:
OCHOBHBIE 3aKOHBI XHUMHH: TEPMOAWHAMHUKH, TEOPHUU PACTBOPOB,  DIEKTPOXUMHH, XUMHUYECKOH

KHWHCTHUKH, d)ODMVJII/IDVIOH_II/Ie C€CTCCTBECHHO- HAYYHOC MHUPOBO33PCHUEC, OCHOBHBIC 3aKOHBI €CTCCTBECHHBIX

HAVK U UX IPUMEHEHUs OPU PACCMOTPEHHUH OCHOBHBIX 3aKOHOB (DM3MUYECKON XMMHUH. OrDAHUYEHUS U
00JIacTH OPUMEHMMOCTH 3aKOHOB (uszmueckoil xumuu Ha npaktuke (OITK-2): npuOopsl, METOMUKA U

CIIOCOOBI OKCIICPUMCHTAJIBHOTO HM3Y4YCHHUI 3aKOHOB d)HSH‘ICCKOﬁ XHUMHUH, TEOPpHUH KOJJIOHIHOI'O

COCTOsIHUA BE€HICCTB U CIIOCOOBI UX OPUMCHCHUSA AJIA PCIICHUS TCOPETHUCCKUX U IMTPAKTUYCCKUX 3a1a4 B

m00bIX obsactsax xumun 1 ouonoruu (I1K-1).

YMeTh:

NPUMEHATE  CIOKUBIINECS MMPOBO33PEHYECKHE €CTECTBEHHO-HAYYHBIE NPEJACTABICHUA B CBOCH
HDOd)eCCHOHaHBHOﬁ ACATCIIbHOCTH ; CaMOCTOSATCIIBHO CTaBUTH 3aauy d)I/I3I/IKO-XI/IMI/I‘IeCKOI‘O
HCCIEAOBAHUI B XMMMYECKUX CHCTEMAaX; HCHOJL30BaTh METOAMKHA W IpUOOpHl JUIS pELICHUS
KOHKPCTHBIX 3aJ1a4 d)H3I/I‘IeCKOI>'I XUMHUHA, OGCV)KI[aTI: PE3VIbTATHI d)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX I/ICCJIGI[OBaHI/Iﬁ
OPUECHTUPOBATLECI B COBpEMEHHOH JmmTeparype B o0Oaactd xuMuM(OIIK-2); OpUMEHATHL OCHOBHBIE
3aKOHBI TECOPHM PACTBOPOB, KMHETHYECKHE 3aKOHOMEPHOCTH IIPOTCKAHMSA XHMMHYCCKHX pEaKIMi
OCOOCHHOCTH MOBEJICHUS HAHOPA3MEPHBIX KOMIOUIHBIX CHCTEM; (hOPMYJIHUPOBATh LIEIU SKCIIEpHUMEHTA
Y I'PaMOTHO MHTEPIPETUPOBaTh ero pe3yibrarsl (ITK-1).

Bnagers:
NOHATHMHO-TEPMUHOJIOIMYSCKUM S3BIKOM (PU3HYECKONM M KOJUIOMJHOM XHWMHH; MAaTeMaTHYSCKHUM
almaparoM  OmMcaHMsa  (DM3MKO-XMMHYECKHX  CBOWICTB  CHCTEM Ui 00paOOTKM  y4eOHBIX
DKCIIEPUMEHTAIBHEIX 33124, ONBITOM IOMCKA HOBBLIX CBEJACHHM B (DM3UYECKOW U KOJJIOMJIHOM XHMHH U
BCTpaMBaHMs HMX B CHCTEMY 3HAHHH II0 €CTECTBEHHBIM HAVKaM; TEXHOJIOTMEN aHaan3a PE3YJbTATOB
NPAKTHYECKOTO HCCIENOBAHUA (DU3MKO-XMMUYECKMX CBOMCTB CHCTEM H  NPOBEACHMSA  PAacUETOB C
IIOMOIIBIO CIENHATLHEIX IIPOrpaMM, PEIIAIONINX 3aJa4d (DM3MYECKON XMMHUHM, HABBIKAMHU IIPOBEIEHUS
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XUMHWYCCKOI'0 S3KCIICpUMEHTA, OCHOBHBIMM CHMHTCTHUYCCKHMMU N AHAJIUTUYCCKUMHU MCTOAAMU ITOJIYUYCHUA
U_HccieoBanng  xumuueckux BemectB M peakuwii (ITK-1); onblToM 0€30IacHOro IOBEAEHUS B
XI/IMI/I‘IGCKOI\/'I J'Ia6ODaTODI/II/I; IIpPpCACKA3bIBATH BO3MOXHBIC PHCKH IIPHU O6DaH_IeHI/II/I C XUMHMUYCCKUMU
peaKTHBAMU UCX0J1d U3 X (DHU3UKO-XxUMHUYeCKUX cBoicTB (OITK-2);

4. O0beM U coep:KaHue TUCHUNIMHBI «MeToabl (Pu3nYecKoi M KOJJIOMTHONH XUMHN»
OOBbeM TUCIMIUIMHBI COCTABIISCT 2 3aUETHBIX eUHUIL (72 aKaJIeMUYECKUX Yaca).

4.1. Conepxxanue AUCHMIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe ¢ BHJIAMH U
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOW pabOThI M CAMOCTOSITEIBLHON PabOTHI 00yYarOmIEerocs M0 JAUCIUILINHE
«MeTtozp! GU3NIECKOI U KOJTIOWAHON XMMHUM» YKa3aH B y4eOHOM IIaHe 00pa30BaTeIbHOM MPOrpaMMBbl.

Ne Bunsl 3aHaTH, KX @OpMBI TEKYILETO
m/ Paznensl (Tembl) o0beM (B ak.uacax, 1mo KOHTPOJIS YCIIEBAEMOCTH
n JTUCHUTUTUHBI a, ouHO popme (o ouHo#t popme
§ 00yJeHMS) 00yJeHus)
> 3auatus | 3aHATHS
o JIEKIMOH | CeMHUHap- ®DOpMBI TIPOMEKYTOUHOM
-HOTO CKOTO aTTecTaluu
THIIA TUIA
1. | BBogHbIi. BBenenue B 4 2 2 Bxomuas IUAarHOCTHKA:
mpoOJeMaTuKy JUCITATITUHBI madop. OMpOC €  TOCIEIYIOIINM
«Metozsl busmueckoit u 3aHATHE | OOCYXKICHHEM PE3YJIbTAaTOB.
KOJUIOUTHOU XUMHN, Cnoucoxk BOIIPOCOB,
MPE/ICTABICHHE paboueii WHTEPECYIONINX  CTYACHTA
MIPOrpaMMBl, OCMBICJIEHHE o COJIEP>KaHUIO
TpeOOBaHUN K  OpraHHU3aIHH TUCIHUIUIMHBL  (CoaeTcss B
mporiecca o0yJeHus, MMUCbMEHHOM BHJIC).
CaMOCTOSITENIbHOW ~ paboTBl U Paz6op Teopuu K
dhopm arTecTanum. BBITIOJTHCHUIO 1
dusnueckass M KOJUJIOMAHAs nabopaTopHOi pabOTEHI.

XUMHUSI KaKk Hayka. MeTomsl
(bu3MIEeCKO XUMHH.

2. | DieMeHThI XUMU4ecKkon | 4 4 3 nmabop. | BemonHenwue 1-ou
TEPMOJUHAMHKHU. 3aHATHE | JJAOOPaTOPHOU PaOOTHI.
2 nabop. | IlpakTuyeckoe 3aHATHE IO
3aHATHE | TEME «MeToabl
XUMHUYECKON
TEPMOTUHAMUKI.
Paz6op TEOPHUH K
BBITIOJTHEHUIO 2
1ab0opaTOpHON PabOTHI.
3. | PacTBOpHI HEIITEKTPOIUTOB. 4 4 4 naGop. | Beimosnnenue 2-o11
Konnurarusasie CBOICTBa 3aHATHE | JTAOOPATOPHOU pabOTHI.

pactBopoB. CBoiicTBa PacTBOPOB 2 nabop. | OdopmieHne OTYETOB.
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AJIEKTPOJUTOB.  DJIEKTpUYECKas 3aHATHE | 3alIuTa pe3yabTaToB 1-0il U
MIPOBOJIUMOCTb. 2-oif naboparopHoit
paboTHI.
[IpakTrueckoe 3aHATHE IIO
teme «Teopust pacTBOPOBY».
IloaroroBka k cmaue 1-ro
KOJUIOKBUYMa.
Cpaua 1-ro KOUIOKBHYMa.
4. | IlorpanuuHble TOTEHUUANbl U 3 3 nabop. | Bemonuenue 3-oifi u 4-oi
AIEKTPOIBIKYIITHE CHJTBI. 3aHATHE | JTaOOPATOPHOU pabOTHI.
XUMUYECKUE HCTOYHUKU TOKA. 3 mabop. | OpopmieHHE OTUETOB.
Kunernka XMMHYECKHUX peakiui 3aHATHE | 3aluTa pe3yJbTaToB 3-0i U
Y KaTaims. 2 nabop. | 4-oif naboparopHoit
3aHsATHE | PaOOTHI.
IloaroroBka k cmaue 2-TO
KOJUIOKBUYMa.
Cpauya 2-ro KOJUIOKBHYMa.
5. | Meronel KOJUIOUIHOM XWMHUH. 3 3 nmabop. | BemonHenwue 5-oit
CBolicTBa KOJIJIOUTHBIX CHCTEM. 3aHATHE | JJAOOPaTOPHOU PaOOTHI.
2 nabop. | OdopmiileHHE OTYETOB.
3aHsATHE | 3alldTa pe3yiabTaToB S5-0i
nabopaTopHON pabOTHI.
[IpakTueckoe 3aHATHE IO
TEME «MeTtonapl
KOJUIOMIHOU XUMHUI.
IlogroroBka k cnmade 3-ro
KOJUIOKBUYMA.
Cnada 3-ro KOJUIOKBUYMA.
6. | 3axmrounrensHeii. [logseneaue u 2 nabop. | JlukBumanus
a”Han3 MPOMEKYTOUHBIX 3aHATHE | 3a0JKHOCTEM. Cpaua
pe3yIabTaTOB OCBOCHUS 3aueTa
mucuumuHel.  [lonroroBka — k
c/iaye 3a4era.
Hroro 3a cemectp: 16 28 3auer

4.2. PazBepHyTO€ ONHCAHUE COEPKAHUS TUCUUILIHHBI M0 pa3aeiaM (TeMam)

ConepxaHue TeM

[Ipenmer ¢usznuyeckolr xuMuu. 3HaueHHE (HU3NYECKOH XUMHUHM Ui HAyKd U
MpaKkTUKU. XUMHUYECKas TEpMOJMHAMHUKA. BHYTpeHHsAs sHeprus cucrteMmsl. Terora.
Pab6ora. IlepBbiif 3akoH TepmoanHaMuku. Tepmoxumus. 3akoH ['ecca. TemmoemMKkocTs.
3aBUCHMOCTh TEIUIOEMKOCTH OT Temmeparypbl. 3akoH Kupxroda. 3HaueHue mepBOro
3aKOHA TEPMOJAMHAMUKY MPH U3Y4EHUU OMOJIOTHUECKUX MPOIIECCOB.

Bropoit 3akoH TepMoaWHAMUKH. VI3MeHEHHWe OSHTpONmMH B OOpaTUMOM U
HeoOpaTUMOM TIporeccax. Pacuer SHTponmMHM B HEKOTOPBIX Ipoueccax. TeroBas
TeopeMa WM TPETHH 3aKOH TepMoJuHaMUKU. Pacuer abCcoMOTHOTO 3HAUEHUS SHTPOMHH.
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ConepxaHue TeM

TepmoauHaMuueckue noTeHua bl. MI3MeHeHne TepMOAMHAMUYECKUX TMOTEHIIUATIOB KaK
KpUTEpUH PaBHOBECHS W CaAMOMPOM3BOJIBHOCTH MPOIIECCOB. BBIpakeHHE XUMHUYECKOTO
NOTEHIIMaJla KOMIIOHEHTOB B CMECH HMJIealbHbIX ra3oB. KoncranTel pasHoBecus K, K,
K. YpaBHenue u300apbl M W30XOpbl peakiuil. PacueT KOHCTaHTHI pPaBHOBECHS IIO
YPaBHCHHIO HW300aphl peaknuu. BTOpoil aKOH TEPMOJUHAMHUKUA H OWUOJIOTHYECKUE
MIPOIIECCHI.

PactBopsl. Ompenenenue moHATHS pacTBop. Buuel pactBopos. Ilonstue 00
WJiealbHOM pacTBope. JlaBneHue mapa pacTBOPUTENS HaJ pacTBOPOM. 3akoH Payms.
PacTBopuMOCTh TBEpIBIX BELIECTB B pacTBOpPHUTENSIX. Temmeparypa 3aTBEp/IeBaHUS U
KHUIeHus pactBopoB. Kpuockonus u 30ymnunockonus. Pacnpenenenue BeniecTsa Mex1y
IBYMsI ~ HECMENIMBAIOUMIMMHUCS  KUAKOCTSMH.  KoadduimeHT  pacmpeneseHus.
Okcrpakiug. Ocmoc. Ocmoruueckoe nasineHue. Ocmomerpus. HM3oToHHueckue,
TUNIEPTOHUYECKHE U TUIOTOHUYECKHE PACTBOPHI, 3HAUYEHUE OCMOTHYECKUX TABJICHUMN B
OHMOJIOTHH.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU AJIEKTPOJUTUUYECKON TUCCOIMAlui AppeHuyca.
I'unparauust unonoB. Crenenp auccouuanuu. CrnaOble U CUJIBHBIE AIIEKTPOJIUTHL
Koncranta nmuccommanmu cnaboro snektponuta. COBpEeMEHHBIE MPEICTABICHUS O
CBOMCTBaxX CHJIBHBIX 3JIEKTPOJIMTOB. T€OpHs CHUIBHBIX AJIEKTPOIUTOB JleOas- XIoKKels.
HNonnas cuna pactBOpoB. 3aKOH HOHHOM CHJIBI. DJIEKTPONPOBOJAHOCTH PACTBOPOB
AJEKTPOJIUTOB. Y IeJIbHAs AJIEKTPONPOBOJAHOCTD, SKBUBAJICHTHAS JIEKTPONPOBOJHOCTD.
CBsi3b JIEKTPONPOBOJHOCTH CO CKOPOCTSIMU JABHKEHUSI MOHOB. Ynca nepeHoca HOHOB.

lNanbBannveckuii 3meMeHT. [[pUunHBl BOSHUKHOBEHHSI PAa3HOCTH MOTEHIIUAJIOB.
Bo3HukHOBeHHME CKauka MOTEHIMala Ha TPaHUIE METaul — pacTBop coiu. Popmyna
HepHcra pnst »nexkTpoaHbIX NOTEHUIUATIOB. HopMalibHBI BOJOPOIHBIA 3JIEKTPOI.
CranpaptHbie (HOpMaJibHbIE) SJEKTPOAHBIE TMOTEHUUANBI. OJEKTPOAbl CpPaBHEHUS.
DJIEKTPOMETPUYECKOE U3MEPEHUE KOHIEHTparu MOHOB U pH. CTEKISHHBIA 3JIEKTPOI.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE MOTEHIMANBI (pegoKc-IoTeHIranbl). HopmanbHbie
peIOKC-IOTEHIINAJbl. 3HaYeHHE PeIOKC-TOTEHIUANIOB U1 (PU3UOJIOTHH.

Kunernka xumunueckux  peakumid. @DopmanpHas  kuHeTuka. CKOpPOCTb
XMMHYECKOM peakiuu. PakTopbl, BIMUSAIONIME HAa CKOPOCTh TOMOTE€HHBIX PEaKIUM.
3aBUCUMOCTb CKOpPOCTH pE€aKIMM OT KOHIEeHTpauuu. Ilopsnok M MoneKyiaspHOCTh
peakuuii. YpaBHEHHSI OJHOCTOPOHHMX peakiuii 1-ro m 2-ro mopsiaka. 3aBUCUMOCTD
CKOPOCTH peakLUu OT TemrepaTypsl. YpaBHeHHe AppeHuyca. CKOpOCTb TeTepOreHHbIX
peakuuii. Ponmbp muddy3uun. OcHOBHBIE MOHATHS KaTajau3a. | OMOTCHHBIM KaTayms3.
I'ereporennsiii karanu3. CTaguu reTeporeHHO-KaTAINTUYECKUX peakuui. depmeHTs!
KaK OMOKAaTaIn3aToPBhI.

Komnonnnas xumus. OmnpeneneHue KOJUIOUAHONW XUMUU KaK HAYKH U €€ CBS3b C
npaktuko. OnpeneneHue MNOHATUA KoOJUloUaHas cuctema. (OCHOBHBIE CBOWCTBA
KOJUTOMIHBIX cucTteM. Knaccudukaius nucnepcHbIX cucteM. [ToBepxXxHOCTHAS SHEPTHS.
AncopOuus. Tumbl  agcopOIMOHHBIX TpoleccoB. YpaBHeHue [ub6ca. Teopus
MOHOMOJIEKYJIsSIpHOU  afcopOruu  Jlenrmiopa. WM3orepma ancopbumu  JleHrmropa.
3aKOHOMEPHOCTH aJCOpOIMU Ha TpaHMIIE T/K, k/T. YpaBHenue Dpeiinpnmuxa. [Ipasumo
TpayGe. AncopOmusi 5>IeKTpoOJMTOB Ha ajacopOeHrtax. Ilpakruyeckoe 3HaUeHHe.
Xpomatorpaduyeckuii  aHanu3. OcoOCHHOCTH  aacopOUMM Ha TpaHUIE  K/T.
Kunernyeckass W arperaTwBHas yCTOMYMBOCTh KOJUIOMAHBIX cucrteM. CTpoeHue
NBOMHOrO anekTpuyeckoro cnos. [loHsTHe n3eTa-moTeHIMansa M €ro 3HaueHue B
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No ConepxaHue TeM

npobiemMe arperaTMBHOM ycTOH4YMBOCTH. CTpoeHHME MHILEUIBI JTHO(POOHOTO  30Is.
[IpaBuno @agnHca-Ilanera. 3aKOHOMEPHOCTH KOAryJAlMU KOJUIOMIHBIX CHCTEM.
CoBpeMeHHass Teopus KOaryiasimuu dneKkTpoiautamMu. Crabuiu3anus KOJUIOMIHBIX
cucteMm. [lonykommonasl. Kosutouibl noys.

Coneprkanne 1a00paTOpHBIX pabOT Mo paszenam (TemMam)

JlaGopaTOpHBI NPAaKTUKyM PAacCUMTaH Ha MPOBEACHUE TPEXUACOBBIX 3aHATHUH, BKIIIOYAIOIINX
CJIeMYIOIINE YEThIpe BUIOB paboT (Kaxkaoe 1o 3 yaca): jabopatopHas padbora (u3 9-Tu 1abopaToOpHBIX
paboT CTyIEHT BBINOJHIET MO YKa3aHUIO NpenojaBareist S5 paboT), NpaKTHUECKOE 3aHATHE,
KOJUTOKBUYM, 3a4€THOE 3aHSTHE.

Ne Ha3zBanus nabopatopHbix paboT Ob6Bvem
TEMBI B
yacax
l. 1. Onpenenenue TETTOBBIX s dexToB MPOIIECCOB: 3

a) OrmpeneneHre TEIUIOTHI PACTBOPEHHSI XOPOIIO PACTBOPUMBIX — COJICIH;
06) Omnpenenenue TemIoThl oOpa3zoBaHus Kpuctammtoruapata CuSO4*5H-0;
B) OnpezeneHue TemIoThl HEUTpanu3aliy.

2. OmnpeneneHue  TEIUIOTBI ~ HWCHApEHUS  JIETKOJNETYYUX  KUIAKOCTEH: 3
a) OnpeneneHue 3aBUCUMOCTH TEMIEPATypbl KHUIEHHS XKHUAKOCTU OT JaBJICHHS
HACBIIIIEHHOTO napa;
0) OnpeneneHne TeIIOThl UCTIAPEHUS KUIKOCTH.
3. OnpenenieHre KOHCTAHTBl PABHOBECHUSI B TOMOTEHHBIX cucTemax: OnpeneneHue 3
KOHCTAHTBI AUCCOIMAINU €1a00i KUCIOTHI NOTEHIIHOMETPUYECKUM METOOM.
Il. 4. OnpeneneHye MOJIEKYJIIPHON MacChl BEIIECTBA KPUOCKOIMUYECKUM METOJIOM. 3
11. 5. Nzyuenune 3aBucumoct DJIC XMMHUYECKMX W KOHIIEHTPAIIMOHHBIX SJIEMEHTOB 3
OT MIPUPOJIBI ¥ KOHIIEHTPALIUY NOHA METaJlJIa B pacTBOPE.
V. 6. M3ydyeHne CKOpOCTH Pa3jIoKEeHUS] MYpPEKCHAA B KHUCJIOW Cpelle W OMpeeIcCHHE 3
KOHCTaHTBI AUCCOIMAINH CIa00i KUCITOTHI.
V. 7. N3yuenue agcopOuu Ha TpaHMIle pasjaena (a3 )KUIKOCTh-Ta3. 3
8. IlomydyeHme u© KauecTBEHHOE HccienoBaHue 3oieil.  OmnpeneneHue 3
ANEKTPOKUHETUYECKOTO MOTEeHIINaja 30J1eH.
9. IlonyyeHnue u U3y4eHUE CBOMCTB AMYJIbCHIA. 3

5. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

ITpu u3yyeHnH HACTOSINEN AUCIMILINHBI UCIIOJIB3YIOTCS CIECAYIOIIAE HHHOBALIMOHHBIC
o0pa3oBaTelbHbIC TEXHOJIOTHH:
— Pa3HOYpPOBHEBOE OOyUEHHE; YPOBHEBbIE KOJUIOKBUYMBI; YPOBHEBBIH 3a4eT;
— pEUTHHrOBasi CUCTEMa; PEUTHHT YPOBHS Y4eOHBIX TOCTHKECHUHN CTYIEHTOB; MUCHbMEHHBIN 3a4ET C
3JIEMEHTaMU PEUTHHTA;
— TEXHOJIOTHS «1e0aTb» Ha KOJIOKBUYMax U MPH cllade JIabopaTopHBIX padoT;

Yrtenue Jekuuii 1mo MerogaMm (U3MYECKOH M KOJJIOWIAHONH XMUMHMM TPOBOJHUTCA C YaCTUYHBIM
WCIIONIb30BaHUEM claia-koHcmekta (Oosnee 50 cmaiimoB). Craiiasl oToOpakaroT (U3WYECKHE U
XUMHUYECKHE IMPOLIECCHl B JUHAMMKE, YTO IO3BOJSAET YAy4UIMTh BOCHpusATHE MaTepuana. CTyaeHTam
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MpeaoCTaBIACTCA BO3MOXHOCTL KOIIMPOBAHUSA Hpe3eHTaL[HfI 11 CaMOIIOATOTOBKM M IIOAT'OTOBKHU K
9K3aMEHY.

IIpu npoBegeHHN NpaKTHYeCKUX 3aHATHH He MeHee | yaca u3 aAByX (50% BpeMeHH) OTBOAUTCS
HA CAMOCTOSTEIBbHOE pelleHre 3a1ad. [IpakTruueckue 3aHsITUs CTPOSATCS CICTYIOIUM 00pa3oMm:

1. BBonHas yacTh (11e11 3aHATHSI, OCHOBHBIE TEOPETHIECKHE BOIIPOCHI pa3jeia Kypca)

2. OpoHTAIBHBIA OMPOC MOATPYIIBI C OLUEHKOW (BXOJHOM KOHTPOJb IMyTeM OJaHKOBOTO 3KCIpecc-
TECTUPOBAHUA).

3. Paccmotpenme npenoaBareneM pemieHus 2-3 THIOBIX 3a/1a4.

4. CaMOCTOSITEIIBHOE PEIICHUE CTYJAeHTaMH 2-3 3a/1a4 Ha OILICHKY.

5. Pa360p TUNOBBIX OUIMOOK MPH pelIeHUH (B KOHIE TEKYIIEro 3aHATHS WM B Hayase CIEAYIOIIETo).

Jlsi mpoBeneHMsI 3aHATHH WUMeEeTCs OOJBIION OaHK 3amaHWuid M 3a7ad Il CaMOCTOSITEIIBHOTO
pettenus, 1udGepeHIIMPOBAHHBIX 110 CTETICHU CI0XHOCTH.

[IpenBaputenbHas MOATOTOBKA CTYAEHTAa K MPAKTUYECKOMY 3aHSATHUIO OILICHUBAETCA MyTEM
IKCIIPECC-TECTHPOBAHUS B TeUEHHWE 5 MHUHYT. Pe3yiabTaThl CaMOCTOSTENLHOTO PEHICHHS 3aaad IIo
KOKIOMY 3aHITHIO TaKkXKe OIEHUBAIOTCA. TakuMm oOpa3oM, NpHU HHTEHCUBHONW paboTe Ha KaxaoM
3aHSTHH CTYJEHT UMEET BO3MOXHOCTh TIOTYYUTh JIBE OIICHKHU.

6. YueOHO-MeTOIMYECKOE O0ecTevyeHne CaMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst

B nauane 4-ro CCMCECTpPa, HA MICPBOM BBOJHOM 3aHATHUU MO JUCHUIIMHE CTYACHTOB 3HAKOMAT C
MOPSIIKOM OCBOEHHUsSI Bcero Kypca «Meroabl (GuU3M4YecKOHM M KOJUIOMIHOW XMMHHM», a TaKke
MOCIIE0OBATEIHPHOCTRIO TPOXOXKICHUSI TaOOPATOPHOTO TMPAKTUKyMa M TPOBEICHUS MPAKTHYSCKHX
3aHaTui. Oco0oe BHUMAaHUE YHEISIETCS MOAPOOHOMY pa3zbsCHEHUIO METOJMKH MPOBEIECHUS CTYyJECHTOM
CaMOCTOSITCIILHOU paGOTBI 10 JUCHUIINIMHE, a TaKXKXC TCXHHKC 6€3OHaCHOCTI/I Ipu BBIIIOJIHCHUHA
cTyneHTamu jgabopatopHbix padoT. [TogpoO6HO paccMmarpuBaeTcs MOPSAOK 0hopMIIeHHs TpaPUIeCKOr 1
pacueTHOl YacTeil 1abopaTOpHBIX paboT, YKa3bIBaeTCsd Ha IMPABHWIIBHOCTh HANMCAaHHUS BBIBOJIOB
pasBepHyTOTO Xapakrepa. [IpenbsaBuseTcs Ciucok yaeOHO-METOINYECKOM TUTEPATYPHI.

1. TIpoBomuTCs 3KCHpecc-ONMpoc C OIEHKOW B YCTHOW WJIM TECTOBOWM (pOpME MO TEOPETHUECKOMY
MaTepHuany, He0OX0IUMOMY ISl BBITIOJIHEHUS pabOTHI.

2. IlpoBepsiercst kauecTBO NMPEABAPUTEIBHOM MOATOTOBKH CTYJAEHTA K BBINOJIHEHUIO Ja0OpaTOPHOM
paloThI ¢ OLIEHKOI: IJIaH BBINOJIHEHHS paboThI, 3aIIUCH B Ja00PATOPHOM KypHAJe.

3. OmenuBaercsi paboTa CcTyAeHTa B JIA0OpaTOPUH HEMOCPEICTBEHHO TMPU BBIMOJHEHUU H
peaBapuTeIbHOM 0(POPMIICHUN PAOOTHI.

4. TlpoBepka M BBICTaBJIEHHE OLIEHKU 33 OTYET IPOBOJAMUTCA HA OJHOM M3 JIBYX IOCIEAYIOIIUX
3aHATUH. CTyIEHT HE JOMYCKAeTCs K BBIMOJIHEHUIO CIEAYIOIIEH 1abopaTopHOil paboThl, €ciii OH
HE OTYMUTAJICS IO MPEABIIYIINM.

Y4eOHO-METOUYECKOE O0ECIIEYCHHE CaMOCTOSITEIbHOW pPa0OTHI CTYICHTOB IO JAUCIUILINHE
«MeTtoapl GU3UYECKON M KOJJIOMIHON XUMUW» TipeactaBieHo B [Ipunoxenuun 1 x PII, anekTpoHHBIM
BapMaHTOM YacTW Kypca JIeKIMHA, MaKeTOM pacyeTHbIX MporpaMMm Jisi OOpaOOTKH pe3yiIbTaToB
U3MEpEHUil, a TaK)Ke METOANUYECKUMHU MTOCOOUSIMHU.

MeTtoauyeckue Marepuaibl MO0 00eCIEYEHHIO CAMOCTOAATEJbHOH PpadoThl CTYAEHTOB
NpUBeeHbl B NMpUJI0KeHnH 1
Iopsinok NpoBeIeHUud JA00PATOPHOI0 NPAKTHKYMA
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IIpun npoBeneHun JaGOPATOPHOr0 MPAKTHKYMa CO3[AIOTCS YCIOBUS JUISI MaKCHUMAaJbHO
CaMOCTOSITEJIbHOTO BBITTOTHEHUS J1a00paTOPHBIX padoT.

B Teuenue cemecTpa CTYIEHTHI, pa3OMBIINCH HA TMAapbl, JOJDKHBI BBIIOJHHUTH S5 1a00paTOPHBIX
pabor. Bech mabopaTopHBI NpPaKTUKYyM pa30MBaeTCs HAa HECKOJBKO 93TallOB B COOTBETCTBHH C
paszagenamu (uznueckod M KoyutomaHOW xumuu. Ilo marepuany Kypca cIaioTcst 3 KOJUIOKBUyMa U
BBITMOJHSIOTCS KOHTPOJIbHBIE pAOOTHI.

7. XapaKkTepuCTHKAa OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJSI YCIeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAUM 00y4aIOLIUXCsl 10 JUCHHUILIMHE

KauecTBO 0CBOCHMS CTYACHTOM MaTepraia JUCLUIUIMHBI OLIEHUBAETCS Ha 3a4eTe. 3a4eT MPOXOIUT
[0 CMEIIAHHOM YCTHO-TIMCBMEHHOW ()OpME C y4EeTOM HAKOMHUTEIbHOH PEUTHHTOBON OIIEHKH, KOTOpas
BKJIIOYAET PE3yJIbTAThI TEKYHIETO KOHTPOJIS 3HAHUH CTYICHTOB.

Texymumii KOHTPOJb MPEAINoiaraeT MPOBEICHHE MPOBEPOUYHBIX KOHTPOJBHBIX paboT, paboTy Ha
IPaKTUYECKOM 3aHATUM, cJadyy KOJUIOKBUYMOB, a TaKXe pPe3y/lbTaThl BBIIOJIHEHUs J1a0OpaTOPHOIO
IIPaKTUKYMa.

PedTHHIOBLINI KOHTPOJb

Jla0. 3aHAT. KomnokBuym 3auer Htoro
banst 5m1p.*6b=30b |3 kon-106=305 40 b 100 b
MHHIM. KO | 5\ 35— 155 |3 xon.7B=21B 195 555
0aioB

[Ipumeyanue:
3a ycnemHoe BBINOJHEHHE, clady J1abopaTopHO pabOThl M OTBETHI HAa KOHTPOJbHBIE BOIPOCHI

CTyJIeHT moydaeT no 1-2 6amna (Beero 6 6anna 3a mabopatopHyto pabory). B urore, 3a 5 1ab. pador
MaKCHUMaJbHO MOXKHO moyyduTh 30 OamioB. YcmemHas ciaya KOJUIOKBUYMa B CPOK OIICHMBAETCS
MakcuManbHO B 10 6amnoB, cooTBeTcTBeHHO. [Ipu 3ama3apiBaHuM CO caaveil oTdeTa mo JadopaTopHOU
paboTe miIM KOJJIOKBUYMa B CPOK BBIYMTAIOTCS IITpadHbie 6auibl (3 6amia).

HUTOroBblii KOHTPOJIb

B kauecTBe UTOTOBOr0 KOHTPOJISl UCIONb3YETCs TPAJUIIMOHHAS CUCTEMa C/Ia4yy 3a4eTra 1o OUjeTy
IIPU YCTHO-IIMCBbMEHHOM HHAMBHIYaJIBHOM OIIPOCE, KOTOpasl BKJIKOYAET 2 OCHOBHBIX Bompoca (mo 15
0aJyTOB) M 2 JOTMOJHUTEIBHBIX Bompoca (1o 5 6autoB). B cymme makcumanbHo — 40 6aioB.

Wroro 3a auctuminny MakcumaibHo 60+40 = 100 Ganios.

KonnyectBo OaimoB, HEOOXoauMoe ISl MOJdydeHus 3adeta — 55. Bo3MOXKHO mosnydeHue 3adera Io
TEKyIIeMY PEUTHUHTY IPU HATHYUHU 55 06aJUI0B 1O OIICHKaM KOJIJIOKBUYMOB U JIA0OPATOPHBIX padoT.

B cooTBeTCTBMM C TPUHSATHIM IIOJIOKCHHEM O PEHTHHTOBOM CHCTEME TEKYIIEro KOHTPONIS Ha
OMOJIOTO-XMMHUYECKOM (haKyIbTeTe, CTYyAEHT, HaOpaBIIUil 1Mo perTuHTry MeHee 35 GamioB B yueOHOM
ceMecTpe, He JIONyCKAeTCs K c1ave 3a4eTa.
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8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHU e TN CHUTLIMHBI

OCHOBHASI JIUTEPATYPA

1. Cmpombepe A. I'._®Puzndeckas XUMus : y9eOHUK 7151 cTyaeHTOB By30B / A. I'. Ctpombepr, /1. I1.
Cemuenko .— U3x. 7-e, ctep .— M. : Beicmas mikosa, 2009 .— 527 c.

2. Tunoxo U., 3aysp K., Baue [Joc., [aznucu [oc.. ®uznueckas xumus. [IpUHIUIBI 1 TpUMEHEHHE
B Omosiormueckux Haykax. —M.: Texnocdepa, 2005. 744c.

3. OcHoBbl pusnueckoit xumun. Teopus u 3amgaun. /Epemun B.B., Kapeos C.H., Ycnenckaa U.A.,
Kyzbmenxo H.E., JIynun B.B. —M.: Dx3amen, 2005. 478 c.

4. 3yeB A. 0., YepenanoB B. A., LlerkoB /[[. C. ®wusmueckas xumus. Ilpaktukym: yueOHOe
nocobue s ctyaeHToB 1o HampasieHuto 020100 «Xumus» [DnexTpoHHBI pecype]. M3nar.
Ypanbsckoro yH-Ta, 2012. 124 c. ISBN: 978-5-7996-0787-6. YIK: 544(076.5). BBK: 24.55173-3.
Pesxum mocryma: http://biblioclub.ru/index.php?page=book_view&book id=239716

5. MakapoB A.T'., Caruma M. O., PaznoOpees JI. A. TeopeTudeckne U MPAKTUYECKHE OCHOBBI
buzndeckoit xumun: Yduebnoe nmocoodue mis cryg-oB. Crer. 04.05.01. [DnekTpoHHBIN pecypc].
Wznat. Open6. I'Y. 2015. 172 c. ISBN: 978-5-7410-1245-1. Y]JIK: 544(075.8). BBK: 24.5473.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=364840&sr=1

6. Komnounnas xumus: yuyeOnoe nocodue / @panuesa H., Pomanenko E., besruna 0., Bonocosa
E. — CraBpononbs: CraBpononbckoe nznanue «llaparpady», 2013. — 52 c¢. To xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book_red&id=277427

7. Kommongnas xumus: yueOHoe mocobue / Kykymkuna W.W., Mutpodanos A.1O.; TOY BIIO
«KemepoBckuii rocynapcTBeHHbIN yHUBEpcuTeT». — Kemeposo, 2010. — 216 c.

8. To xe [Daexrponnsrii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=232755

JlomoJHUTEIbLHAS JIuTepaTypa

1. KybacoB A.A. Xumuueckasi KHHETHKa 1 Katanus. — M.: MI'Y, 2008. 280 c.

2. Kycmanos C. A. ®usndeckas XUMUS: MPAKTUKYM. [DeKTpoHHBIN pecypc]. JIab mpakTukym s
cryn. 02010062, Xumus. Uzpar. Koctp.I'Y mm. H. A. Hekpacora, 2012. 230 c. ISBN: 978-5-
7591-1232-7 YK: 541.1. BBK: 24.5173-5. Pexum JOCTyTIA:
http://biblioclub.ru/index.php?page=book_view&book id=275638

3. BbymunoposaI'. B., Nanamernunos 1O. I'. | SIpomesckas X. M. , bapabanos B. I1. Dnekrpoxumust
W XMMHYECKas KMHETHKa: YdeOHoe rocobue. [DnekTponnsiii pecype]. M3gar. KHUTY, 2014.-
371c. ISBN: 978-5-7882-1658-4. V]IK: 544.6+544.4 (075.8) BBK: 24.5473. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=427844&sr=1

4. @wusuyeckas u KoutonaHas xuMmus: yuyebHoe mocobue / Tep3usin T.B. — ExarepunOypr: U3n-Bo
VYpansckoro yauBepcutera, 2012. — 108 c¢. To xe [Dnexkrponusrii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=239715

5. Cymm B.JI. OcHOBBI KOJUTOMAHONW XUMHH. Y4ueOHOe mocobue. — M.: Akanemus, 2007. — 237 c.
(I'pud YMO nans mvanpasnenust 020100.62 Xumus).

B) MHTEPHET-pecypchl

Pecypchbl uHpOpMAIIIOHHO-TEIEKOMMYHUKAIMOHHOU ceTH « HTepHeT»:
Cuctema SIEKTPOHHOM TMOJACPKKH  0Opa3oBaTelbHOrO mporecca «MoH  YHHBEPCHUTET)
https://uni.ivanovo.ac.ru
[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CUCTEMBI:



http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=book_view&book_id=239716
http://biblioclub.ru/index.php?page=book&id=364840&sr=1
http://biblioclub.ru/index.php?page=book_red&id=277427
http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/index.php?page=author&id=105574
http://biblioclub.ru/index.php?page=publisher&pub_id=17527
http://biblioclub.ru/index.php?page=book_view&book_id=275638
http://biblioclub.ru/index.php?page=author&id=97980
http://biblioclub.ru/index.php?page=author&id=97981
http://biblioclub.ru/index.php?page=author&id=97982
http://biblioclub.ru/index.php?page=author&id=97983
http://biblioclub.ru/index.php?page=publisher&pub_id=16946
http://biblioclub.ru/index.php?page=book&id=427844&sr=1
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
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ObC «YHuBepcuterckas Oubdanoreka onnaitny Www.biblioclub.ru
DnexTponnas 6ubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru
Onekrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office, Mathcad Express, unrepaer-opaysep Yandex Browser.

9. MarepuajibHO-TeXHHYECKOe oDecriedeHne U CIUNINHBI

Jns mpoBeneHus 1a00OpaTOPHBIX padOT HEeoOXoAMMa KOMIUIEKTHAs XUMHUYECKas JjadopaTopus,
00opy/ioBaHHAsl BBITSKHOW BEHTHIIALMEH, JTaO0OpaTOPHBIMH CTOJAMH C TOJBOJKON BOMABI, CIMBHOU
KaHAJIM3aAIMeHd ¢ PaKOBUHOM, JJIEKTPUYCCKMMH PO3ETKaMU Ha KaXJI0M pabodem mecte. HeoOxomaumpl
TaKxKe:

[TpuGopsr:

- yueOHbIEC KaJOPHUMETPBI;

-ITorernmomerprr P-37

-CamMonuInynme moTeHIMOMETPBI

-TepmocTaTsl mabopatopusie xuaKocTHBIE JIAB-TXK-TC 01-100

-®oroanextpokonopumerpsl KOK-3 mnu ®IK-56-M

- MocTtsl nepemennoro Toka ( M3amepurens ummuranca E-7-15)

- pH-metpe1 pH-121, pH-673

- nonometpsl N-74, N-160M

- (hotoanextpokazopumerpbl KOO, KOK-2, KOK-3

BcnomorarensHoe 000pynoBaHre: MUKPOCKOIBI, IEHTPU(YTH, CYIIMIbHbBIE MIKa(bl, TEPMOMETPHI,
CEKYH/IOMEPbI, aHATUTUIECKHE BEChI, PA3HOBECHI, INTATUBHI, TEKTPOILIUTKHY,

KommuiekTsl 1a60paTopHOi MOCYbI 1JIs: KOHUYECKHE KOJObI, MMUIIETKH, CTaKaHbl, MEPHbIE KOJIOBbI,
MEpHbIE CTaKaHbl ¥ MEPHBIC IIMIMHAPHI, EMKOCTH JUIS XUM.PEaKTHBOB U PaCTBOPOB

Pacxoanble MaTepHalibl 1 XUMUYECKHE PEaKTUBBI, OyMaXXHbIE (PUIIBTPHI, AUCTHIIMPOBAHHAS BOJA

KoMIuiekThl y4eOHBIX IUIAKaToB, TAOJHI] U CXEM IO aHAIUTHYECKOW xuMmuu (oOOpynoBaHHEe M
npubopsI pazMerieHsl B taboparopuu Nel03).

IlepeyeHb TEXHHYECKHX CPEICTB MPOrPAMMHOI0 o0ecreueHnsl M 3JEeKTPOHHBIX 00VYaIIINX
MaTepuajaioB

YueOHbIC ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIICIUATH3UPOBAHHON ydeOHOI
MeOeu W TEeXHMYECKHMHU CpeICTBaMU OOYyYeHHMs, CIyXallUMU JUIs TPEeJOCTaBlIeHUS ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUIA TPOBEICHHS 3aHATHH CEMUHAPCKOrOo THUIMA, KOHCYJIbTAIMi, TEKYyIIero KOHTPOJS U
MPOMEKYTOUYHON aTTECTAIMU C KOMIUIEKTOM CHEIHAIM3UPOBAHHON yueOHOU MeOenn U TeXHUYEeCKUMU
cpencTBaMu OOy4YeHUS;

- JUIA TPOBEACHHS 3aHATHA CEMUHAPCKOTO THUIMA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOIS U
IPOMEXKYTOUHOM  aTTeCTalluM, BBIMOJHEHUS KYpPCOBBIX paboT (IIPOEKTOB) C  KOMIUIEKTOM
CTHEeUATU3UPOBAHHON yueOHOM MeOeIH U TEXHUUYECKUMH CPeICTBAMU O0yUeHHUSI.

JlaGopaTopusi, ocHalieHHas: Ja0OpaTOPHBIM 000PYI0OBAaHUEM, KOMIUIEKTOM CIICIIHAITM3UPOBAHHOM
y4eOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00Yy4EHUSI.

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIEeIHAIU3UPOBAHHOM
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yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOAKIIOUYECHUS K cetn «HTepHeT» u
obecnieuenunem noctyma B JUOC.

JleMOHCTpanMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIE TOCOOWS JUIS 3aHSATUN JIEKIMOHHOTO
THUIA, 00ECTIeYnBAIOIIUE TEMATUYECKUE WILTIOCTPALIUU:

JICMOHCTPAIIMOHHBIC YCTPONCTBA; AJIEKTPOHHBIC MOCOOUs (IIPE3CHTAIMK), MEYATHBIC MOCOOUS
(TabJIUIIBI, TUTAKATHI, CIIPABOYHUKH).
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ABTop(bl) paGoueli mporpaMmbl JHCHHIVIMHBI: JOLUEHT KaQeapbl HEOPraHU4YeCKol u
AHAIMTHYECKOM XHMMHH, K.X.H., JoueHT [lerpos B.M.

[IporpaMMa paccMOTpeHa W YTBED)KIAEHAa Ha 3acelaHUH Kadeapbl HEOPraHH4YECKOH u
aHATUTHYECKON XUMHUHU
« TD » _ettbA— 20 /gr.,npOToxon Ne Z0

[Tporpamma o6HOBIIEHA
IPOTOKOJ 3acenanus Kapeapsl Ne 7 ot «_ 29 » [eff/eyfﬁb 20 _7’3 roza

CornacoBaHo: -
Pykosogurens OI1 { ,P/)%H(/ 7 E.A. Bopucosa
(noarfuce)

[Tporpamma oGHOBIEHA

MPOTOKOJ 3acefaHus Kadenpsr Ne OT « » 20 roja
CornacoBaHo:
Pykosoautens OIT _ / /

(moanuce)

[Mporpamma oGHOBIEHA

IPOTOKOJI 3acefanus Kadenpbl Ne OT « » 20 rona
Cornacosano:

PyxoBoaurens OIl / /

(monnuce)

[TporpamMma o6HOBIIEHA

NPOTOKOJ 3acefanus Kadenpsl Ne OT « » 20  roxa
CornacoBaHo:
Pykosomutens OIl / /

(noAarnuce)



