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1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJbTaTOB O0y4YeHHs] 10 JUCUHMILUIMHE,
COOTHECEHHBIX ¢ MHAUKATOPAMM IO0CTHKEHUSI KOMIIeTeH M i

Komnerennus Copaep:xaHue KOMIeTeHIHHA HNnaankarop Copaep:xkaHue HHIHKATOPA
Cnoco0eH y4acTBOBaTh B KOHTPOJIE
TEXHUYECKOT O COCTOSIHUSA Anamm3upyer WHQOpMaIHIo, TEXHHYECKHE
IK-12 BO3JYIIHBIX muani | TIK-12.1 JlaHHBIE 0 paboTe 000pyJI0BaHUs OOBEKTOB
JJNIEKTpOTepeadyl U 00OPYIOBaHUS g
MOACTAHIINI

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JIMCIUIIINHBI (HpaKTI/IKI/I), Bricmias maremaTtuka
MPEIIECTBYIONINE W3YUYEHUIO

JTHUCIUTLIAHBI, pEe3yIAbTAThI

OCBOEHMSI KOTOPBIX HEOOXOIUMBI

JUTSL OCBOCHUSI JTAaHHOM

JUCHUTIINHBI.

Jucrumnael  (MPaKTUKHM),  Jis | Pusuka, OneKTpUdecKas 4acTb OICKTPOCTaHLMHA U
KOTOPBIX ~PE3YJbTaThl OCBOGHHS | 1OACTAHLH

JaHHOW  JUCHUIUIMHBI  OyayT
HEOOXOTUMBI, KaKk  BXOJHBIC
3HAHUS, YMECHUS U BIAJACHUS IS
WX U3yYCHUS.

3. O0beM MCHUILVIMHBI B 3a4YeTHBIX €IMHUIAX C YKAa3aHHMEM KOJIUYeCTBA
aKaJleMU4€eCKNX YaCOB, BbIIEJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aronmerocs ¢
npemnogaBaresgaeM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEJIbHYIO PadoTy
o0y4aromerocst

OO0mmii 00bEM TUCHUILUINHEI B 3.€. /4ac: 3/ 108
dopMa MPOMEKYTOUHOH aTTeCTaIlMKU: DK3aMEH

Buasl 3aHATHI, HX TPYI0EMKOCTB (Yac.) O0BbeM KOHTAKTHOI

a00ThI
®opma p
JlaGopaTopHbI IIpakTnyeckue CamocrosiTe/ibHA o0yualomerocst ¢
o0yueHust Jexknun
e paboThl 3aHATHA s1 paboTta npenogaBareeM
(uac)
OYHas 16 32 0 60 52

4. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pasagenam) ¢
yKa3aHHEeM OTBEJAEHHOI0 HA HUX KOJHYECTBA aAKAJeMHYECKHX YacOB M BHUI0B
y4eOHBIX 3aHATHI

dopma obyueHua: ouHas
Cemecmp: 1




JleknmnoHHblIe 3aHATUA (164.)
1. OcHOBHBbIe NMOHATHS W 3aKOHBI XHMHM {JIeKIUA ¢ Pa300pPOM KOHKPETHBIX
curyaumii} (24.)[7] [Ipenmer xumuu u cBsi3b €€ ¢ APYruMu Haykamu. OO1Ire NOHATHUS
(37IeMeHT, aToM, MOJIeKysa, MOJib, MOJISIpHAsE Macca 3JIeMEHTa, BeulecTBa). OCHOBHbIE
3aKOHbl XMMHH: 3aKOH COXPAHEHHS DSHEPrUHU, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
HKBUBAJIEHTOB, 3aKOH ABOTaJgpo M €ro CIeACTBUE, MOJSIPHBIH 00BbEM Ia3z000pa3zHOTo
BEILECTBA
2. DHepreruka XHMHMYECKHMX IpoueccOB. XMMHUYECKOEe CPOACTBO {JIEKIUA C
pa300poM KOHKPETHBbIX cutyanuii} (24.)[4,7] @usndeckas CymHOCTh SHEPTreTUYECKUX
2h(}HEKTOB  XMMHYECKUX  peakiuil. BHYTpeHHssi JHEprus W DHTAJIbIUA.
TepMoxXuMHUYECKHE 3aKOHBI. OHTAIBMHS OOpa30BaHUS XWMHUYECKHX COCIUHEHUH.
DHepretuueckue 3P ekt npu (Ha3oBbIX Mepexoax. MizMeHeHrne YHTAIBIAN CUCTEMBI B
pa3MyHBIX TMporeccax. Tepmoxumuueckue pacu€rel. [loHsTe 00 SHTpOMHH.
W3MeHeHne S3HTPONUH MPU XUMUYECKUX ITPOIIECCOB
3. Xumuyeckasi kuHeTuka u (aszoBoe paBHoBecue. Karanus {yiekuusi ¢ pazoopom
KOHKPETHBIX cuTyanmid} (24.)[2,7] ['oMoreHHsie u rereporeHubie cuctembl. CKOpOCTh
TOMOTE€HHBIX pEaKIUi. 3aBUCUMOCTb CKOPOCTH pEAKUMH OT KOHUEHTPAlHUH
pearupyromux BEIIECTB. 3aKOH JEHCTBHS MacC, KOHCTAaHTa CKOPOCTH pPEaKIUU.
3aBUCUMOCTb CKOPOCTHM TOMOI€HHBIX PEaKIUU OT TeMHepaTypbl. XUMHUYECKOE
paBHOBECHME B TOMOTreHHbIX cuctemax. KoHcranta paBHOBecusa. llenmHbie peakiuu.
['omorennsiii kaTanu3. CKOPOCTh T€TEPOrCHHBIX XMMHYECKUX PEAKLIUN. XUMUUYECKOE
paBHOBECHE B TeTEpPOreHHBIX cucteMax. OCHOBHbIE (DAKTOPHI, OMPEIETAIONINE
HalpaBJICHUE TEUEHHSI peakiuu U coctosHue paBHoBecus. [lpunuun Jle-Illarenbe.
['eTeporeHHbIi KaTanus.
4. OKHCIMTEIbHO-BOCCTAHOBUTE/bHBIC peakuuu {Jiekuusi ¢ pasdopom
KOHKPeTHbIX cutyaumi} (24.)[3,7] Oxucienue u BocctanoBieHue. [lonstue o crenenu
OKHCJICHHSI JJIEMEHTOB B COEOUHEHHSX. THUIBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. OKUCIUTEIBHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB H
XUMHYECKUX COCTUHEHUN
5. MeTtaniabl {Jiekiusi ¢ pa300poM KOHKpeTHbIX curyanuii} (24.)[3,7] Ilonoxenue
METAJIJIOB B IEPUOINYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB. HaxoxeHne MeTasioB B
npupoge M ux mnoiaydeHue. OOmMe CBOICTBA MeTauioB. XHUMHYECKHE CBOMCTBA
MeTaJI0B. B3anmoaeiicTBre METaJIOB ¢ MPOCTHIMU BEIlleCTBAMHU M BOJIOM. OTHOIIIEHHE
METAJIJIOB K KUCIIOTaM U IIeJI04am
6. DyeKTpoAHbIC MOTEHUHAIBI U JIEKTPOABMAKYIIHME CWIbI {JIECKIHA C pa3dopom
KOHKPETHbIX CUTyaluii} (24.)[1,5,7] ['eTeporennsie
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIE peakiuu. [IoHsATHE 00 3NEKTPOHBIX MOTEHIIMATIAX.
["anbBaHnueckue 3yeMeHThl. CTpOeHHE JBOMHOIO 3JEKTPUYECKOrO CJIOS Ha TPAHUIIC
ANEKTpOA — pacTBOp. M3MepeHne 3eKTpOAHBIX MOTEHINANIOB. BOIOPOAHBIN 3IEKTPO.
Pan CTaHIAPTHBIX AJIEKTPOIHBIX MMOTEHIIMAJIOB. YpaBHeHue HepHucra.
KoHueHTpanumoHHbIE 351eMEHTHI. TOIUIMBHBIE 3JIEMEHTHI
7. JJekTposu3 {JieKIus ¢ pa3dopoM KOHKPETHbIX curyamnuii} (24.)[5,7] CymHocTh
anekTponu3a. IlocnenoBaTenbHOCTh pa3psiAKi HOHOB. AHOJIHOE OKUCIIEHUE U KaTOJAHOE
BOCCTAHOBJICHUE. OJEKTPOJIU3 C HEPACTBOPUMBIM M PpPACTBOPUMBIM  aHOJAMM.
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[IpumeHeHne 37IeKTponu3a I IPOBEIECHHUS ITPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUS.
3akonbl Papajes. Boixos 1o TOKy. DJIEKTPOIMTUYECKOE MOTYYEHHE U papUHUPOBAHUE
METaJUIOB. OJIEKTPOJIU3 paciiaBoB. OCHOBBI TaJIbBAHUYECKUX METOJOB HAHECCHUS
METaJUIMYECKUX MTOKPBITHA. AKKYMYJIATOPBI

8. Koppo3uss mera/uioB. 3ammra MeTa/VIOB M CIUIABOB OT Koppo3uu. Konrpouan
TEXHUYECKOr0 COCTOSIHUSL BO3AYUIHBIX JMHMI JJIEKTpPonepeaaYu U 000pyAOBAHHSA
NOACTAHIMI {JIeKuus ¢ pa3dopoM KOHKpPeTHbIX curyauuii} (24.)[5,7] OcHOoBHBIE
BUJIbI KOppo3uu. Knaccudukaius KOppo3MOHHBIX MPOLIECCOB [0 MEXAHU3MY, YCIOBUSIM
NPOTEKaHUsS, XapakTepy pa3pylIeHUs. OJIEKTPOXUMHUYECKas KOPPO3HsS METaJUIOB.
@akTOphl BAUSAIOINIME HA MHTEHCUBHOCTH KOppo3nu. KopposznoHssie cxeMbl. MeToasl
3alMTBl METaUIOB OT KOppo3uu. Bompocel 3KOHOMMKH, CBSI3aHHBIE C KOpPpO3UEH
METaJIOB

JlabopaTopHbie padoTsl (324.)
1. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeMHeHnil {padoTa B MaJbIX rpynmax}
(44.)[8,11] [Tony4yeHue u U3y4eHUE CBOMCTB OKCUJIOB, OCHOBAHUM, KUCJIOT U COJIEN
2. Ckopocthb XMMHYECKHMX peakunuid {padora B Majbix rpymnmax} (24.)[8,11]
N3yuyenue BaUsSHUSA pa3auvHbIX (GAKTOPOB (KOHILIEHTpAlMs, TEMIIEpaTypa) Ha CKOPOCTh
XUMUYECKUX PEaKIMid, MOCTPOEHHE TIpapuKka 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHILIEHTpaluu. lIpumMeHeHne 3akOoHa JEHWCTBYIOINIMX MacC i pacyeTa CKOPOCTH
XAMHUYECKUX PEAKIUN
3. Xumnueckoe paBHoBecue {padora B mMaabix rpynnax} (24.)[8,11] Xumuueckoe
paBHOBecue. CMelIeHne XMMUYECKOTO PaBHOBECHS. DKCIIEPUMEHTAIILHOE HAOII0IeHNE
CMEILIEHUS] XMMUYECKOTO PaBHOBECHUSI MPU M3MEHEHUU PABHOBECHBIX KOHIEHTpAIIUA
peareHTOB W NpoaykToB. [Ipumenenune npunnumna Jle-lllatense nns onpenenenus
HaIPaBJICHUS] CMEILIEHHS] XUMUYECKOTO PABHOBECHSI
4. Ctpoenue BemectBa. CTpoeHue aroMa. XUMHUYeCKAasi CBA3b U CTPOEHHE MOJIEKY.JI
{padora B maabix rpynnax} (44.)[8,11] M3ydyeHue cTpoeHUsI aTOMa U XUMHYECKOU
CBSI3H
5. Duaexkrpoautrudeckasi auccounanusi. Monnble peakuuum. ['maposam3 coJieid.
{padora B Mauabix rpymnmnax} (44.)[8,11] Peakiuu B pacTtBOpax 3JIEKTPOJUTOB.
W3yyeHne WOHHBIX peakiuid: o00pa3oBaHUE OCAAKOB, CJIA00AMCCOUMHUPOBAHHBIX
COeIMHEeHMM U ra3oB. M3yueHne ruiposaunsa coieil, 00pa3oBaHHBIX CJIa0bIM OCHOBAaHUEM
U CHUJILHOU KHCJIOTOM, CHILHBIM OCHOBAaHUEM U CJIa00M KUCIOTOH, CIa0BIM OCHOBAaHHEM
U cradoii kucnoroi. Onpenenenre pH pacTBOpOB ruAPOIU3YIOIIUXCS COIEH € TOMOIIBIO
pa3IMYHbIX UHAUKATOPOB. COCTaBI€HUE YPABHEHUM TUIpOJIN3a COIei
6. OxucInTeIbHO-BOCCTAHOBUTE/IbHbIE peakuun {padoTa B MajbIX Ipynmax;}
(24.)[8,11]  M3yueHuWe  OKHUCIUTEIbHBIX  CBOWCTB  HMOHOB  Mn7+,  Fe3+,
BOCCTAHOBHUTEJILHBIX CBOMCTB MOHOB | , Sn2+
7. XuMHUYeCKHe CBOCTBA MeTa/LIOB {padora B MajabIix rpymmax} (24.)[8,11]
B3aumMopaeinicTBre METAIJIOB C KMCJIOTaMU, IIEJI0YaMHU M BOJIOU
8. DuexTpoaBuxkyumue cuiibl. Hanpsiskenne rajibBaHM4YeCKUX JIeMEeHTOB {padora B
MasibIX rpynnax} (44.)[8,11] M3y4yeHune pa3nuyHbIX TUIIOB raJIbBAHUYECKUX AJIEMEHTOB.
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Pacuetr 3/IC ranbBaHUYECKUX 3JIEMEHTOB

9. DaexkTpoan3 {padora B Majbix rpynnax} (44.)[8,11] DnexTponaus pacTBOpoB comnei
C METANIMYECKUM (METHbIM) U UHEPTHBIM aHOJIOM

10. Koppo3usi meTa/siIoB 1 MeTOAbI 00pPBLOBLI ¢ Heil {padoTa B MajbIX rpynmax}
(44.)[8,11] Biusinue 3aIMTHBIX TOKPBITUN HA KOPPO3UOHHBIE MTPOLIECCHI

CamocrosiTtesibHasi padora (604.)

1. HoaroroBka Kk JiadOpPaTOPHBLIM 3aHATHAM B ceMmectpe(244.)[1,2,3,4,5,6,8,11]
[ToaroToBka Kk 1a00PATOPHBIM 3aHSATUSM 3aKITFOYACTCS B TEOPETHUYECCKOM MOATOTOBKE U
BBITIOJIHCHUIO JIA0OPATOPHBIX 3adaHuii. OCHOBHBIMU (hOpMaMH TOJATOTOBKH SIBJISIFOTCS
paboTa HaJ KOHCIIEKTOM JICKIIUA ¥ U3yYEHUE JTUTEPATYPhI IO COOTBETCTBYIOIIUM TEMaM
2. oaroroBka Kk 3k3ameny(364.)[8,9,10] IloaroToBka 3akitouaercs B MpopabOTKe
KOHCHEKTOB JIEKIIMI, Ja0OpAaTOPHBIX 3aHATUN WM JIMTEPATYPhl MO COOTBETCTBYIOUIUM
TeMam

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCIeYeHHUsI CAMOCTOSITeJIbHOW PadoThI
o0yuarumuxcsi Mo JUCHUIIHHE

Jns kaxpaoro oOywaromierocs o0OecrnedeH WHIWBUAYAJIbHBIA HEOTpaHUYCHHBIN
JOCTYM K 3JIEKTPOHHO-OMOIMOTEUHBIM cucTemMaM: Jlanb, Y HUBepcuTeTCcKas Onbinoreka

OH-JIAMH, AJIEKTPOHHON  OUOJIMOTEKE AntI'TY wu K  DJIEKTpOHHOU
nH(OpPMaAIMOHHO-00pa30BaTEIbHOM Cpeie:
1. ABetucsan H.H. lManbBaHMUeCKUid AEeMEHT [TeKCT|: MeToa. moc. o XUMUuu

JUISE CaMOCTOSTEIIbHONW pPabOTBl CTYJIEHTOB TEXHUYECKHX HAIpaBIICHUH BceX (opm
obyuenus/ H.H. Apetucsn. - Pybmosck: PMO, 2012. - 31 c¢. To xe [DAeKTpOHHBIN

pecypc]. - URL:
https://www.rubinst.ru/system/files/galvanicheskij ehlement.pdf
2. ABetucsa H.H. Xumuyeckasi KHHETUKA U pPaBHOBECUE: [TEKCT|: METO..

yKazaHusl 1o xumu Juis camoctost./ H.H. ABetucsn . - Pyomnosck: PUN,PUO, 2015. - 31
c. To xe [DnexkTpoHHbIi pecypc]. - URL:
https://www.rubinst.ru/system/files/himicheskaya kinetika 1 ravnovesie.pdf

3. Asetucsan H.H. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC pEeaKLNH.
XUMHUYECKHE CBOMCTBA METAJIOB: [TEKCT]|: METO/. YKa3aHUs IO XUMHUH ISl CAMOCTOSIT.
pabotr/ H.H. ABetucsiH. - Pyonosck: PUN,PUO, 2015. - 43 ¢. To xe [DaeKTpOHHBIN
pecypcl]. - URL:
https://www.rubinst.ru/system/files/ovr_himicheskie svojstva metallov.pdf

4. AetucsH H.H. MnauBuayaneHble 3aJaHusl IO XUMHYECKONH TEPMOJIMHAMUKE:
[TekcT]: yueb. mocobue anst cryaeHtoB Hampasienuit Juld, 9TM. KTM. u TMO ou.
dbopmbr o0yuenus/ H.H. Aerucsn. - Pybmosck: PUO, 2015. - 51 c. To xe

[DJIEKTPOHHBII pecypc]. - URL:
https://www.rubinst.ru/system/files/himicheskaya termodinamika.pdf
5. ABetucsa H.H. DJIEKTPOXUMHUYECKME  MpoIecchl  [Tekct]:  Metoa.

YKa3aHus K BBIIOJHCHHUIO WHAWBHAYAJIbHBIX Ba,Z[aHI/Iﬁ sl CTYACHTOB OYHOH q)OpMI)I
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o0yuenus Hanpaienuit Dud, KTM, C/ H.H. ABetucss. - Py6mosck: PUU, 2017. - 53 c.

To xKe [ DneKTpOHHBII pecypcl. - URL:
https://www.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf

6. ABetucsa H.H. Crpoenue BemiecTtBa [Tekcr]: VYueO. mocobue ist
cryaenToB Hampsienuit Juld, 9TM, KTM, TMO u C/ H.H. ABetucsH. - PyOnoBck:
PN, 2015. - 59 c¢. To ke [Dnektponueii pecypc]. - URL:

https://www.rubinst.ru/system/files/stroenie_veshchestva.pdf

6. Ilepeyenb yueOHOM JIUTEPATYPbI
6.1. OcHoBHas nuTEpaTypa

7. I'munka, H.JI. O6mas xumus: Yueonuk/ H.JI. ['munka. — 2-o€ 3., ucop. u J0IL..
- M.: UnTerpan-Ilpecc, 2002. - 727 c. (100 5k3.)

8. MunaeBckas, JI. B. OOmas xumus. I HWHXKEHEPHO-TEXHUUECKUX
HaIpaBJIEHUH MOATOTOBKH U CIIEUANbHOCTEH : yueOHoe mocobue / JI. B. MunaeBckas,
H. A. Illleromuxuna. — Cankrt-IletepOypr : Jlamp, 2020. — 168 c¢. — ISBN
978-5-8114-3837-2. — TexkcT : 3neKTpoHHBIN // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/126907 (nata o6pamenns: 14.08.2021).
— Pexxum mocTyma: mjist aBTOpH3. TMOJB30BaTEIEeH.

9. Illeromuxuna, H. A. OOmas xumus. Jlaboparopubiii mnpakTukym. s
WHXCHEPHO-TEXHUYECKUX  HAMpaBIIEHUW  MOATOTOBKM U  CIEIHAIbHOCTEN
yueoHo-MeTonuueckoe mocooue / H. A. Illeromuxuna, JI. B. Mwunaesckas, M. B.
TkauéBa. — Cankr-IletepOypr : Jlanb, 2019. — 92 c¢. — ISBN 978-5-8114-3828-0. —
Tekct : anekTpoHHbIM // Jlanb : »aekTpoHHO-OMONMOTEeuHass cuctemMa. — URL:
https://e.lanbook.com/book/125705 (nata oopamenus: 14.08.2021). — Pexum goctyna:
JUTsl aBTOPU3. MOJIb30BaTENEH.

6.2. JlonnonHuTENIbHAS IATEPATYPA

10. AxmeroB, H. C. JlabopaTtopHble M CEMHUHApPCKHE 3aHATHS MO OOIIeH u
Heopranudeckor xumuu : yueOnoe nocodue / H. C. AxmeroB, M. K. Azuzosa, JI. U.
banpiruna. — 6-e¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 368 c. — ISBN
978-5-8114-1716-2. — Texkct : 3aeKTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/168686 (nata obpamenus: 14.08.2021).
— Pexxum octyna: s aBTOpH3. MOJIb30BaTeNen

11. Craces, H. ®. CnpaBounuk 1o oOmieli 1 HEOPTaHMYECKOW XUMHH : y4eOHOe
nocobue / H. ®. Ctack. — Tomck : ToMckuii mouTexXHUIeCKuid yHUBepcuTeT, 2014, —
93 ¢. — TexkcT : ’nexTpoHHBIN // DnexTpoHHO-OnbOMMoTeunas cucrtema [PR BOOKS :
[catit]. — URL: https://www.iprbookshop.ru/34718.html (mata oOpamenus:
14.08.2021). — Pexum noctyna: 1uisi aBTOPU3HP. MOJIb30BATENEH

7. Ilepeyenb pecypcoB HMHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOCHH S JUCHUILTHHBI

12. https://xumuk.ru/



8. @oHJ OUEHOYHBLIX MATEPHAJOB /ISl TNPOBeJeHHs] TeKYyIllero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUHOM aTTecTAlNH

ConepxaHue  MNPOMEXKYTOYHOM  aTTeCTAllMM  PACKPBIBAETCSI B KOMILIEKTE
KOHTPOJIMPYIOIIUX MaTepUajoB, PeIHA3HAYCHHBIX JIJIs1 IPOBEPKU COOTBETCTBHUS YPOBHS
NOATOTOBKM MO jucuuiuinHe TpeboBaHusiM @OI'OC, koTopble XpaHSTCS Ha
kadenpe-pa3padboruuke PI1J] B mewarHom Buge u 8 DOC.

®oHJ1 o11eHOYHBIX MaTepuanoB (POM) no JUCHUITIIMHE NPEACTABIEH B IPHIOKEHUN
A.

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHii, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHUMN
o0pa3oBaTeIbHOIO  mpouecca MO0 JAUCHUIUVIMHE, BKJIKYasg  IepevYeHb
NMPOrpaMMHOIo odecrie4eHuss 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Jns  ycHemHOro  OCBOGHHS  JHCHMIUIMHBI ~ HCHOJB3YIOTCS ~ PECypChl  3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHON  cpenbl, 00pa3oBaTeNbHbIE WHTEPHET-NMOPTAbl, TJI00AIbHAS
KOMIIbIOTepHAss ceTh MHTepHeT. B mporecce n3ydeHUs AUCHUILIUHBI TPOUCXOJUT WHTEPAKTUBHOE
B3aMMO/ICHICTBHE 00YYAIOIIErocs ¢ MperoiaBaTesieM yepe3 JMYHbINA KaOUHET CTyIeHTA.

Nern Hcnoab3yeMoe mporpaMmmHoe obecneveHue
1 LibreOffice
2 Windows
3 AnTusupyc Kaspersky
Nenn Hcnoan3yempblie npogeccuoHaTbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHbIE
CIIPaBOYHBbIE CHCTEMbI
1 becrimatnas snektponHas OmOnmoreka onnaiH "EnuHOE OKHO K 00pa3oBaTeIbHBIM

pecypcam" sl CTyJEHTOB W TperojaBaTeliell; KaTallor CCHUIOK Ha 00pa3oBaTeIbHBIC
nntepHeT-pecypcenl (http://Window.edu.ru)

2 HanmonaneHas snektponHas 6ubnmoreka (HOB) — cBoOOMHBIN MOCTYn 4MTaTene K
dbongam poccuiickux OuOmoTek. CoAepKUT KOJUICKIIMA OIM(PPOBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TaK ¥ OTPAHMUYEHHBIX aBTOPCKUM IPABOM), a TAK)Ke KaTaJloT
W3IaHni, Xpa"smxcs B Oudaunorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepHUAJIbHO-TeXHUYECKOM 0a3bl, HEOOXoauMMOM  1JI5
OCyIIeCTBJIEHUS 00PA30BATEIBLHOI0 MPOLECCA MO AUCIUTIINHE

HaumeHoBaHUe CleNHAJbHBIX OMEIEHUI ¥ NOMeIIeHU VISl CAMOCTOSITeIbHO PadoThl

yueOHBIC ayTMTOPUU JJIsl TPOBEACHHS YICOHBIX 3aHATUN

MMOMEIICHHS IISI CAMOCTOSATEILHOM pa6OTBI

MartepuanbHO-TEXHUYECKOE OOECeueHne U OpraHusaius o0pa3oBaTeIbHOTO
npoIiecca Mo AUCHUIUIMHE [JI1 MHBAIKMIOB U JIMI[ C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0pOBbS OCYIIECTBISIETCS B COOTBETCTBUM C «[lomoxxeHnem 06 0Oy4eHUr MHBAIUIOB U
JIUIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.







NMPUNOXEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB AN MNPOMEXYTOYHOM ATTECTALIUU
Nno ANCUUNNNUHE «Xumunyeckne npoueccbl B 3/1€KTPO3IHEpPreTuke»

1. MNMepeyeHb oyeHoOYHbIX cpedcme 047 KomrnemeHyull, popmupyemoix 8 pe3ysbmame 0Ce0eHUs
oucyunauHsl

. Cnocod
Koa koHTpO/IMpYeMOi KOMIIeTeH MU OuneHo4HOe cpeacTBo
OLICHHUBAHUS
[IK-12: CnocobeH y4acTBOBaTh B KOHTPOJIE Kommexr
TE€XHUYECKOI'0 COCTOSTHUSI BO3YLIHbBIX JTUHUI SK3aMeH KOHTPOJIMPYIOIIUX
AIIeKTponepeaays u 000pyI0BaHUS MaTEpUaJIOB JUIs
MOJICTAHIIUH JK3aMeHa

2. OnucaHue noka3ameneili u Kpumepuee oyeHueaHus KomnemeHyuli, onucaHue wkKan
oyeHueaHusn

OueHuBaemble KomneTeHUUM npeacTasneHbl B pasgene «llepedyeHb nNAaHMPyembIX
pe3ynbTatoB 06y4eHMA MO  AUCUMNAMHE, COOTHECEHHbIX C MHAMKATOpaMM  AOCTUXKEHMUA
KoMneTeHUMn» paboyen NporpaMmbl AUCLUNANHBI K XMMUYECKME NPOLECCHI B 3/1EKTPOIHEPreTUKEY.

Mpu oueHnBaHMM CcHOPMMPOBAHHOCTU KOMMNETEHUMA MO AUCUMNAMHE «XMMUYECKue
npoLecchl B 3N1eKTpPo3HepreTuke» ncnonbsyetca 100-6annbHan wWKana.

Kpurepuii Ouenka no Ouenka no
100-0anabHOM TPAAMLMOHHOM HIKaJIe
KaJjie
CryneHT ocBOMI U3y4aeMblii MaTepHa 75-100 Omauyno

(OCHOBHOH U JOTIOTHUTEIBHBIN), CACTEMHO
Y TPAMOTHO HM3JIaraeT ero, OCyIIEeCTBISET
MIOJTHOE ¥ MTPABHIILHOE BBITTOJTHEHHE
SaI[aHI/Iﬁ B COOTBCTCTBUHU C UHIHUKATOpaAMU
JOCTHDKEHUS] KOMITETCHIINH, CrIoco0eH
OTBCTUTH HA NOMMOJIHUTCIIbHBIC BOITPOCHI.

CryneHT ocBOMJ U3y4aeMblii MaTepHal, 50-74 Xopouio
OCYILECTBIISICT BBIIIOJIHEHUE 3a1aHUH B
COOTBETCTBUU C UHJIUKATOPaMU
JOCTH)KEHUSI KOMIIETEHIUH ¢
HENPUHIMNHAATBHBIMY OIINOKAMH.

CTyneHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemsopumenvho
OCHOBHOI'O MaTtc€puajia, Mpu BBIITOJHCHUN
3aJJaHU{ B COOTBETCTBHH C HHIUKATOPAMHU
JOCTUXKCHUA KOMHGTGHHHﬁ A0IYCKacT
OTJEJIbHEIC OIINOKHU, HE CITIOCOOEH
CUCTCMATU3UPOBATH MAaTCpraI U ACIIATh
BBIBOJIBI.

CTyneHT He OCBOMJI OCHOBHOE COJEPKAHUE <25 Heyooenemsopumenvno
U3y4aeMoro Marepuaia, 3aJJaHus B
COOTBCTCTBUU C MHAUKATOpaMU
JIOCTH>KEHUS] KOMIIETEHLIMH HE BBIOJIHEHbBI




| WUTH BBINONTHEHBI HEBEPHO. | |

3. Tunoebie KOHMPO/bHbIEe 3a0aHUA UAU UHble Mmamepuasnsbl, Heobxodumole 014 OUeHKU YPOBHA
docmuiceHUA KomnemeHyuli 8 coomeemcmauu ¢ UHOUKamopamu

1.3a0aHuUz Ha aHaAU3 UHGOPMAyUU, MexHUYeCKUx OaHHbIX 0 pabome obopydosaHus
06vekmos rnpogeccuoHanbHol deamensbHocmu.

KomneteHuus MHAMKATOP AOCTUXKEHUA KOMNETEHLUN
MNK-12 CnocobeH y4acTBOBaTb B KoHTpose | MK-12.1 AHanusmpyetr MHbOPMaLMIO, TEXHUYECKUE
TEeXHUYecKoro COCTOSIHUA BO34YLUHbIX NIMHUI | gaHHble o0 paboTe obopyaoBaHua obbekToB M/
3/1ieKTponepesayn n obopyaosaHma NnoacTaHUnM

1. Bpmonnute aHanu3 uHOpManMM, TEXHUYECKUX JIaHHBIX O pabore
obopynoBaHuss O00BEKTOB  MPO(ECCHOHATBLHON  JEATETBbHOCTH,  ONpPEIEIUB
9KBUBAJICHTHYIO, aTOMHYI0 Maccy Mertaiia. [Ipu nmpomyckanuu yepes3 pactBop
XJIOpUJA YETHIPEXBAJICHTHOIO MeTajlia Toka cuiiod 5 A B teuenue 10 mMuHyT Ha
karojae Bbyienwioch 1,515 r. meranmna. Hanuumure ypaBHEHMS IPOLECCOB
NIEKTPOIN3a pacTBopa conu (anoa uneptHeii) (ITK-12.1).

2. Bbinonaure aHanu3 MHpOpMaUMM, TEXHMYECKMX JaHHBIX O padore
obopyoBaHusl 00BEKTOB MPO(ECCHOHATILHON JAEATEIILHOCTH, 3aKOHYUB YPABHEHHE
peakuuu, paccuyuTaB KOI(PQPUIUEHTHI U yKa3aB YUCJIO MOJIEKYJ CEPHOU KHCIIOTHI,
yuactBytouien B peakuuu (11K-12.1):

Al + H,SOq4 (K) —>

3. BrbmmonauTe aHanuM3 MHPOPMALMM, TEXHMYECKHUX JaAHHBIX O padorte
obopynoBanuss OOBEKTOB MPO(PECCUOHATLHON /1€ATEIbHOCTH, OIpPEACIUB B
KOHTAKTE C KaKUMU M3 HHKENEPEYUCIICHHbIX MeTajuioB xkese3o (Fe) Boimosnser
pOJIb @aHO/Ia: MapraHel, CBHHEL, 0JI0BO, aJIlOMUHUHN, TUIaTUHA, nauaanid (Mn, Pb,
Sn, Al, Pt, Pd). OrBer moarBepauTe KOPPO3HOHHONW CXEMOW C KHCJIOPOJIHOMN
nenonsipuzanueit (I1K-12.1).

4. Bommonuute aHanu3 HHQPOpMAIUHM, TEXHUYECKUX JaHHBIX O padore
obopynoBaHuss  O00BEKTOB  NPO(ECCHOHAIBLHON  JIEATEeIbHOCTH,  COCTaBUB
JJIEKTPOXUMHUYECKYI) CXEMYy TaJbBAHMUYECKOTO 7JJIEMEHTAa C HCIMOJIb30BAHUEM
IUHKOBOTO U PTYTHOTO 3JeKTPOoA0B. COCTaBbTE ypaBHEHUSI KATOJAHOTO ¥ AHOJHOTO
npoueccos, paccuntaiite DJC storo snemenra, ecim [Hg(NOs),] = [Zn(NOs),] =
0,1 mons/n (ITK-12.1).

5. Bpmonnute ananu3 MHOpPMAlMM, TEXHUYECKHX JaHHBIX O pabote
obopynoBaHuss OOBEKTOB MPO(ECCHOHATLHON JIESITEILHOCTH, 3alHUCaB CXEMY
MPOLIECCOB AJIEKTpoJiM3a pactBopa MnSO4 (aHOJ MHEPTHBIN), BHIYUCIUB BBIXO]
MeTaia 1mo Toky (%), ecliv npH MPOXOXKACHUHM Yepe3 pacTBOp TOKA CUJION 5 A B
TeYEHME OJHOI0 yaca Ha Karoje Beiaeauaoch 3,078 r mapranna (I11K-12.1).

4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMAEKMOM OUEHOYHbIX MAMepuanoe npuaazaemcs.
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