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1. Ilepedyenp mNJIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] 1O JUCHMILUIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTHKEHUS KOMIIETEHIMH

Komnerenuus Conep:kaHne KOMIeTeHIIUH HMuauxarop Conep:kaHue MHHAMKATOPA
Crioco0eH IPUMEHSTh COBPEMEHHBIE
9KOJIOTHMYHBIE U 0€30I1aCHbIE METO/IbI OrneHuBaet 9KOJIOTUYHOCTh u
OIIK-1 PaLUOHAIILHOIO ucnons3oBanus | OIIK-1.3 0€3011acHOCTb MCIIOJBb30BaHUSI PECYpCOB B
CBIPBEBBIX M DJHEPIreTHYECKUX MAaIIAHOCTPOCHUH
peCypcoB B MAIIMHOCTPOECHUU

2. MecTo JMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPpaMMbI

JIMCIUIIITUHEI (npakTHKn), | Maremaruka Ui HHKCHEPHBIX pacueToB, Ousnka B
MPEIIECTBYIOIINE n3ydyeHuro | MAMHOCTPOCHNH

JTUCITUATIIAHEI, pe3yabTaThl

OCBOCHHUSI KOTOPBIX HEOOXOINMBI

TS OCBOCHUS JTAaHHOM

JTUCIUATIHHEL

JICIUmIIMHEI (HpaKTI/IKH), Ut | besomacHocTh KU3HEnEATENLHOCTH, MarepuanoBeieHue,
KOTOPBIX ~ Pe3y/IbTaThl OocBOeHus | CONPOTHBICHHE MATEPHAIOB

JAHHOW  JMCLMIUIMHBI OynyT
HEOOXOAUMBI, KaK  BXOJHBIE
3HaHUSA, YMEHHUS W BIAJCHUA JUIA
UX U3Y4YCHUS.

3. O0beM MCHMIUIMHBI B 32a4eTHBbIX EIUHHMIAX € YKa3aHMEM KOJUYeCcTBa
aKa/JIeMUYeCKHX YaCOB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4ariierocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEILHYIO padoTy
odyuarourerocsi

OO0mmii 00beM QUCHUIUIMHEI B 3.€. /gac: 3/ 108
@opMa MPOMEKYTOYHOM aTTeCTALNU: 3a4ET

Bujabl 3aHATHIA, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOM
a00ThI
dopma p
Jlabopartopusie | IIpakTnuyeckue CamocTosiTeJIbHA o0yuaronierocs ¢
0o0yueHus Jlekuun
padoThI 3aHATHSA s1 padoTa npenogasarenaeM
(uac)
3a04Has 4 4 0 100 12

4. Conepxkanue JUCHUIUVIMHBI, CTPYKTYPMPOBAaHHOEe MO0 TeMaMm (pa3geinaM) ¢
YKa3aHHeM OTBEJACHHOI0 HA HHMX KOJHYECTBA AKAJeMHUYECKHX YaCOB U BU/IOB
Y4eOHBbIX 3aHATHH

dopma obyueHunsa: 3a04Han
Cemecmp: 2




JleKIMOHHbIE 3aHATHA (44.)
1. OcHOBHBIC TOHATHA M 3aKOHbI XMMHUH. {JIEKIUA € Pa3dOPOM KOHKPETHBIX
curyaumid} (0,254.)[7] IIpeamer XuMun U CBsI3b €€ C IPYTMMHM HayKaMHu. XHUMUS Kak
Hay4yHasi OCHOBa /IS COBPEMEHHBIX JSKOJIOTUYHBIX U 0O€30MacHbIX METOJIOB
pallMOHAIBHOTO  KCIIOJIb30BAHUS  CBIPHEBBIX W DHEPr€TUYECKUX PECYpCOB B
MamrHOCcTpoeHuu. OO1ue NoHATHs (AJIIEMEHT, aTOM, MOJIEKYJIa, MOJIb, MOJIIpHAsl Macca
ayieMeHTa, BellecTBa). OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUsI SHEPTUHU, 3aKOH
MIOCTOSTHCTBA COCTaBa, 3aKOH DJKBUBAJEHTOB, 3aKOH ABOraJpo U €ro CJIeACTBHUE,
MOJISIPHBII 00bEM ra3000pa3HOro BEIIEeCTBRA.
2. DJHepreTuka XHMHYECKHX MpoueccoB. XHUMHYECKOe CPOACTBO. {JIeKuusi ¢
pa3doopoM  KOHKpeTHbIX curyanuii} (0,254.)[4,7] Dusuueckas CyIIHOCTb
sHEpreTudecknx APGHEeKTOB XMMUIECKUX PEeaKIuid. BHYTpeHHSST SHEPTUS U YHTAIBIHS.
TepmoxumMuyeckre 3aKOHBI. ODHTANBIUS OOpa30BaHUS XHUMHYECKUX COCIUHEHUH.
OHepreruueckue 3GheKTsl mpu (a3oBbIX mepexonax. MzMeHeHne SHTaIbIUNU CUCTEMBI
B pa3IMuHbIX Tmporeccax. TepMmoxumuyeckue pacu€tsl. [loHste 00 >HTpoNUU.
N3MeHenre SHTpONUY NMPU XUMUYECKUX MPOLIECCOB.
3. XumMuyeckass KuHeTuka u (paszoBoe pasHoBecue. Karanms. {yiekumusi ¢ pazdéopom
KOHKpeTHbIX cutyanuii} (0,254.)[2,7] [OMOreHHble U TETEPOTCHHBIE CHUCTEMBI.
CKOpOCTh TOMOTE€HHBIX peaklMi. 3aBUCUMOCTb CKOPOCTH PEAKIUHU OT KOHIIEHTpAIUU
pearupyronmx BEIECTB. 3aKOH JCHCTBUS MacC, KOHCTAHTa CKOPOCTH pEaKIUH.
3aBUCHUMOCTbh CKOPOCTM TOMOTE€HHBIX pEaKUUh OT TeMIepaTypbl. XUMHUYECKOE
paBHOBECHME B TOMOTeHHbIX cucremMax. KoHcranta paBHOBecus. llenHble peakuuu.
T'omorenHsbIil karanu3. CKOPOCTh N€TEPOTEHHBIX XMUMHYECKUX peakiuil. XUMUYECKOe
paBHOBECHE B TETEPOTeHHbIX cucTteMax. OCHOBHbIE (DAKTOPHI, OIMPEACISIONINE
HAaIIPABJICHUE TEUCHUS PEeakuMu U cocTossHue paBHOBecus. [lpunnun Jle-Illarense.
I'eTeporeHHbIl KaTanus.
4. CTpoeHune aTOMOB U CUCTEMATHKA XUMHYECKHUX JIEMEHTOB. {JIeKI[Us ¢ pa30opoM
KOHKpeTHbIX cutyauuit} (0,254.)[6,7] OcCHOBHbIE CBEIEHUS O CTPOCHHUH aTOMOB.
OcHoBHble mnojnoxkeHust Teopun Peszepdopna um bopa. [Jocromncra. Hemocrarkw.
ATomHBIE sapa, uX cocTtaB. M3oromnbl. KBaHTOBO-MeXxaHMYecKass MOJENb aToMa.
XapakTepuCTUKa TMOBEICHHSI JJIEKTPOHOB B aroMax. KBaHToBbie uucia. [IpuHuun
[Taynu. Tunel opOuTanei M MOPSAOK 3aMOJHEHUs dHEpPreTudYeckux ypoBHe. [IpaBuio
XyHaa U KiieukoBckoro. CrpoeHnue MHOTO3JIEKTPOHHBIX aTOMOB.
Ilepuonnueckas  cucrema .M. MenneneeBa.  /lnanexruueckund  xapakrep
rnepuoauyeckoro 3axkoHa. I[lopsiakoBbeiii HoMep aneMeHTOB. llepuognyeckoe nu3mMeHeHue
CBOMCTB XMMHUYECKUX BJIEMEHTOB. ODJHEpPIrusi MOHU3ALMU M CPOJICTBA K DIIEKTPOHY.
DNEKTPOOTPUIIATENILHOCTh 3E€MEHTOB. Painycbl aToMOB M MOHOB. MeTalllIM4ecKue u
OKHCJIUTEIbHBIE CBOMCTBA JIEMEHTOB U IPOCTHIX BEIIECTB.
5. Xumn4yeckasi CBsi3b. {JIeKIUsI ¢ pa30opoM KOHKpeTHbIX curyauuii} (0,254.)[6,7]
XUMHUYECKAsi CBSI3b M BAJEHTHOCTh 3JEMEHTOB. METONbl BaJCHTHBIX CBA3CH U
MOJICKYJISIpHBIX opOuTanieii. OCHOBHbBIE BUJIbI XUMUYECKON CBs3U. [loJpHOCTH CBSI3H.
Crpoenue mpocrermmux MoJiekyd. KoBalleHTHas MOJsipHAsT W HENOJISIpHAs CBS3b.
Mexanusm obpaszoBanus. [lonsgpHocTh Mosiekys. JIunonbHBIN MOMEHT. [ eomeTpruueckas
CTpyKTypa Mousiekyn. [uOpupusaiusi BajeHTHBbIX opOuTaneil. KonmmyecTBeHHbIE WU
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r€OMETPUUYECKUE  XapaKTepUCTHKU  XUMHUecKol  cBsizu.  Hacelmmaemocts U
HAIPaBJIICHHOCTh CBs3u. MoOHHas cBs3b. MexaHusMm oOpaszoBaHus. MeTammnyeckas
CBsI3b.  JlOHOpPHO-aKIENTOPHBIA MEXaHHM3M O0pa3oBaHUS  XUMHYECKOM  CBS3H.
MexMonekynspHble Ccwibl B3auMoneucTBus. Bomopoanas cBsase. Cunbel Ban-gep-
Baansca.

6. OCHOBHBIC XapaKTEPUCTHKUA PACTBOPOB M APYrHX JUCIHEPCHBIX CHCTEM. {JICKIUS
¢ pa3doopoM KOHKpeTHbIX cutyanuii} (0,254.)[7,9] O6mue nonstus. Knaccudukanmus.
Crnoco6bl  BbIpakeHHsl cocTaBa. PactBopumocTh. TepmMoauHaMuKa pacTBOpPEHHUS U
CBOMCTBA UCTUHHBIX PAaCTBOPOB. MI3MEHEHNE SHTANBIIMN U SHTPONHUH IIPU PACTBOPEHUHU.
[InoTHOCTH M JaBieHuE napa pactBopa. 3akoHsl Payns. OcMoTHuecKoe 1aBlIeHUE. 3aKOH
Bant-Todda.

7. BoaHble pacTBOPHI JIEKTPOJIUTOB. {JIEKIHS ¢ Pa300pOM KOHKPETHBIX CUTyalMii}
(0,254.)[7,9] OcobenHoct BOABI KaK  PACTBOPHUTENSA.  DJIEKTPOJUTHYECKAs
mucconmanus, €€ mpuuuHbl. OTkIoHeHWE OT 3akoHOB Payns m Bant-Todda mis
PacTBOPOB 3JEKTPOIUTOB. CBOMCTBA paCTBOPOB AIEKTPOJUTOB. CTENEHb AUCCOIUALIUH.
CunibHble U ciaOble AMeKTposuThl. KOHCTaHTa AMCCOIMAIMUA CIA0BIX AJIEKTPOJUTOB.
CocTosiHME CWIBHBIX AJIEKTPOIUTOB B pacTBopax. MOHHBIE peakuuu U pPaBHOBECHS.
DIIEKTPOIMTUYECKAd aucconuranusi BoAbsl. MoHHOE npousBeneHne Boabl. BopopoaHsblil
nokazarenb. [lonarue 06 mHaukaropax. CMmelieHrne paBHOBECHI B BOJAHBIX PAacTBOpPax
anekTponuToB. ['uaponus coneil. CreneHb U KOHCTAHTa THApPOIN3a. BiusHue ycnoBuid
Ha CTENEeHb IPOTEKaHUs ruApoau3a. Poias ruaponmnsa B npupoze.

8. OKHCIUTEJbHO-BOCCTAHOBUTEJIbHbIC peakuuu. {JieKnus ¢ pa3dopom
KOHKpeTHbIX cutyamuii} (0,254.)[3,7] Oxucnenue u BoccTaHoBieHue. lloHsaTue o
CTEIIEHU  OKHCIIEHUS  JJIEMEHTOB B  COCOUWHEHUAX. TUIBI  OKHCIUTENIBHO-
BOCCTAHOBUTENbHBIX peakiuid. OKUCIUTENbHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA
MPOCTBHIX BEMIECTB U XUMHUECKUX COCUHECHUN.

9. Meraniabl. {lekuuss ¢ pa30opoM KOHKpeTHbIX curyamumii} (0,254.)[3,7]
[TonoxxeHne MeTamIoOB B MNEPUOJAMYECKOM CHCTEME XHMHUYECKHX 3JIEMEHTOB.
Haxoxnenue meTamnoB B mpupoje W ux noiydeHue. OOIue CBOWCTBA METaJUIOB.
XUMHUYECKHE CBOWCTBA METAUIOB. B3aumoneucTtsue METaUIOB C  NPOCTBIMU
BEIIIECTBAaMU U BOJIOW. OTHONIEHHE METAJUIOB K KUCIIOTaM M II€JI0YaM.

10. DuaekTpoaHbIe NOTEHHHAJbI W JJEKTPOABMKYHIMe CcWibl. IIpuMeHeHnue
COBPEMEHHBIX JKOJOIMYHBIX M  0e30ImacHbIX MeETOA0B  PalMOHAJIBLHOIO
HCMOJb30BAHUS CHIPbEBBIX H JHEPreTHYECKHX PecypcoB B MAMIMHOCTPOCHMH.
{nekuuss ¢ pa3dopom KoHKpeTHbIX curyauuid} (0,54.)[1,5,7] T'ereporennsie
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsTHe 00 3EeKTPOMHBIX OTEHIIUAJAX.
['anbBannyeckue 3neMeHThl. CTpPOEHHE IBOMHOTO 3JIEKTPUUYECKOrO CJI0SI Ha TpaHULIe
ANEKTPOA — pacTBOp. M3MepeHune 37eKTpOIHbIX MOTEHUUAIOB. BOOOPOAHBIN 3JIEKTPO/I.
Psan CTaHJIapPTHBIX 3IEKTPOIHBIX MMOTEHIINAJIOB. VYpaBHeHue Hepscra.
KoHueHTpaoHHbIe 31eMEHThI. TOMIMBHBIEC JIEMEHTHI.

11. Daexkrpoam3. {iekuuss ¢ pa3dopoM KOHKpeTHbIX curyauui} (0,54.)[5,7]
CymHocTts 3nekTponn3a. [locnenoBarenbHOCTh pa3psaaKd MOHOB. AHOAHOE OKHCIICHUE
W KAaTOJAHOE BOCCTAaHOBJIECHHME. OJEKTPOJIU3 C HEPACTBOPUMBIM U PACTBOPUMBIM
aHonamu. IIpumeHeHne osnekTponu3a Il TPOBEACHUS IMPOIECCOB OKHUCIEHUS U
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BoccTaHOBJIEHUs. 3akoHbl Dapajiesd. Bbixoa mo ToKy. DIEKTPOIUTUYECKOE MOTyYEHUE U
padbHUPOBAHUE METAJUIOB. DIIEKTPOIN3 paciuiaBoB. OCHOBHI TAIBBAHUYECKUX METOIOB
HAHECEHUS METAJUTMYECKUX MOKPBITUA. AKKYMYJISTOPBI.

12. Koppo3usi MeTa/L10B. 3allIMTa META/UIOB M CIUIABOB OT KOPPO3MHU. {JIECKUUHA C
pa3oopoM KoOHKpeTHbIX curyauuii} (0,254.)[S,7] OcHOBHBIE BHIBI KOPPO3UHU.
Knaccuduxainus KOppO3UOHHBIX MPOIECCOB IO MEXaHW3MY, YCJIOBHUSIM IPOTEKaHUS,
XapakTepy paspylieHus. OJEKTPOXUMUUYECKas KOpPpO3usi MeTauioB. DaKTOphI
BIMSIONIME HA WHTEHCUBHOCTh KOppo3uu. Koppos3nonHble cxembl. MeToabl 3aliuThl
METAJUIOB OT KOPpO3uu. Bonpockl 5KOHOMUKH, CBSI3aHHBIE C KOPPO3UEN METAILIOB.

13. BpbIcokoMOIEeKYJSIDHBbIE COeIMHEHHMs. {JIeKHUsl ¢ Pa3d0poM KOHKPETHbIX
curyanuii} (0,254.)[7] [loaumepsl U oIUroMepbl: CTPOEHHUE, CBOMCTBA, IMOIYUYEHHUE,
MIPUMEHEHHUE.

14. Xumuyeckas uaeHTugukanus. {JieKius ¢ pa3dopoM KOHKPETHBIX CHTYyalluii}
(0,254.)[7,8] KayecTBeHHBIM M KOJMYECTBCHHBIM aHaIW3, AaHAJIMTUYCCKUN CHUTHAJ,
XUMUYECKUN, (PU3UKO-XUMUYECKUIA U (PU3NUECKUI aHAIN3.

JlabopaTopHblie padoThI (44.)
1. OcHOBHBIE KJIacChl HEOPraHMYECKHUX COeAMHEHHH {padoTa B MaJbIX Ipynnax;}
(24.)[9,12] [TonyuyeHne 1 U3y4eHUE CBOMCTB OKCUA0B, OCHOBAaHUM, KHCIIOT U COJIEH
2. OKHCINTETBbHO-BOCCTAHOBUTEIbHBIC peakuuu {padora B MajbIX rpynnax; (24.)
[9,12] M3yueHHne OKUCIUTEIbHBIX CBOMCTB MOHOB Mn7+, Fe3+, BOCCTaHOBUTEIBHBIX
CBOICTB MOHOB | , Sn2+

CamocrositesbHas padora (1004.)
1. IloaroroBka k JabopaTopHbIM 3aHATHAM(564.)[2,3,4,5,6,7,8,11,12] IToaroToBka K
7a00paTOPHBIM 3aHSTHSIM 3aKIIOYACTCS B TEOPETHUECKOW MOATOTOBKE W BBIMOJTHEHHUIO
naboparopHbix 3amanuii. OCHOBHBIMU (DOpMamMu TOITOTOBKH SIBISIOTCS paboTa HaT
KOHCIIEKTOM JICKIIMM M M3yYEeHHE JIUTepaTypbl IO COOTBETCTBYIOIIUM TEMaM.
CaMocCTOSITeNIbHOE M3YYEHUE TEOPETUUYECKOr0 Marepualia 3aKjIvaeTcs B MpopadOTKe
KOHCIIEKTOB JICKIIUM, JTaOOpPaTOPHBIX 3aHSATUW M JIMTEPATypbl MO COOTBETCTBYIOUIUM

TEMaM. Tembl JUTS CaMOCTOSITEIIEHOTO U3YYEHUS:
- OcHOBHBIE MTOHATHS 17} 3aKOHBI XUMUH.
- DHepreTuka XUMHUYECKUX IIPOLIECCOB. XUMHUYECKOE CPOJICTBO.
- XuMHueckas KWHETHKA " ¢dazoBoe paBHOBECHE. Karanus.
- Crpoenue aTOMOB " CUCTEMATHKA XUMHUYECKUX DIIEMEHTOB.
- XuMHUecKas CBSI3b.

- OCHOBHBIE XapaKTEpPUCTUKU PACTBOPOB M JAPYTHX JHUCHEPCHBIX CHCTEM.
- Bonneie pPacTBOPEI IEKTPOJIUTOB.

- OKHCIIUTETBbHO-BOCCTAHOBUTEIIbHBIE peaKkuuu.

- Meranmnel.

- DIEKTPOAHBIE NOTEHIMAJIBI 17} DIIEKTPOJABHIKYILINE CHJIBI.

- DIIeKTPOIIU3.

Koppo3uss  merammoB.  3amura METAUIOB M CIUIABOB  OT  KOPPO3MH.
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- BricokomolieKyIsipHbIe COCIMHEHUS: MOJIUMEPDI u OJINTOMEPHI.

- Xumudeckas uaeHTU(HUKAIIHSL.

2. KourpoabHass paoora(40u.)[1] Ileapr0 KOHTPOJBbHOM palOOTHI  SIBISETCS
3aKperieHue 3HAHUM, MOTYUYECHHBIX CTYJACHTAMH Ha JICKIUSIX, JTAa0OPATOPHBIX 3aHSATHUIX
U B MPOIECCE CAMOCTOSTEILHON PabOThI C PEKOMEHIyEMOM JTUTEPaTypOil.

3. IloaroroBka k 3auery(44.)[8,9,10] IlomroroBka 3akiro4aeTcss B MpOpadbOTKe
KOHCIIEKTOB JICKIIMM, JTaOOPaTOPHBIX 3aHATUW M JIMTEPATypPhbl MO COOTBETCTBYIOIIUM
TeMam

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCIeYeHUS CAMOCTOSITEJILHOH PadOThI
00y4aIIMXCH MO TUCIHUIINHE

st xaxzaoro oOywaromerocs oOecredeH WHIUBUIYATbHBIA HEOTPaHUYEHHBIH
JTOCTYM K 3JEKTPOHHO-OMOIMOTEYHBIM cucTeMaM: JIaHb, YHUBEpCUTETCKAs OMOIMOTEKA
OH-TIaliH, J3MeKkTpoHHOU OmbOmmoreke AnTI'TY u Kk snekTpoHHONU WHGOPMAIMOHHO-
00pa30BaTeNbHOM Cpeie:

1. ABetucsn H.H. Xumusi [TEKCT]: METOJ. MOCOOME U KOHTP. 3aJaHusl JIs
CTYACHTOB 3a04. (popMbl OOyueHusi TexH. HanpaBieHui/ H.H. ABetucsH. - DiekTpoH.
naH.. - Pyomnosck: PHUO, 2014. - 90 c. To xe [Dnexrponubii pecypc]. - URL:
https://www.rubinst.ru/system/files/himiya posobie i zadaniya dlya zaochnikov.pdf

2. ABerucsH H.H. ['anpBaHMYECKUM dJIEeMEHT [TekcT]: Mertoa. moc. Mo
XUMHUHU IS CaMOCTOSITEIbHOM pabOThl CTYACHTOB TEXHMUYECKUX HAIPaBICHUM BCEX
dbopm obyuenus/ H.H. ABetucss. - Pyonosck: PO, 2012. - 31 c. To xe [DneKTpOHHBIH

pecypc]. URL.:
https://www.rubinst.ru/system/ ﬁles/ galvanicheskij ehlement.pdf

3. ABetucsH H.H. XUMHUYeCKas KWHETUKA W PaBHOBECHE: [TEKCT|: METO..
yKkazaHus 1mo xumuu s camoctosat./ H.H. Aeetucsn . - Pyonosck: PUM,PHO, 2015. -
31 C. To Ke [ DeKTpOHHBIN pecypcl]. - URL:
https://www.rubinst.ru/system/files/himicheskaya kinetika 1 ravnovesie.pdf

4. AerucsH H.H. OKHCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC pEaKuuu.

XHWMHYECKHE CBOMCTBA METAJIJIOB: [TEKCT]: METO/A. YKa3aHUS MO XUMHUU JIJIST CAMOCTOSIT.
pa6otr/ H.H. ABetucss. - Pybunosck: PUN,PUO, 2015. - 43 c. To xe [DneKTpOHHbIN
pecypc]. - URL:
https://www.rubinst.ru/system/files/ovr _himicheskie svojstva metallov.pdf

5. Asetrucsan H.H. UnauBuayanbHble 3aJJaHUsI 10 XUMUYECKON TEPMOJAMHAMUKE:
[TexcT]: yueb. mocobue s cryaeHToB HampapieHud Oud, OTM. KTM. u TMO ou.
dbopmer  obyuenus/ H.H. Aerucsn. - Pyo6mosck: PUO, 2015. - 51 c¢. To xe

[DneKTpOHHBIN pecypc]. - URL.:
https://www.rubinst.ru/system/files/himicheskaya termodinamika.pdf
6. ABetucsn H.H. DNIEKTPOXMMHUYECKHE  Mporecchl  [TekcT]:  Meron.

yKa3aHUs K BBIOJHEHUIO HHIWBUIYaJbHBIX 3aJaHUN ISl CTYACHTOB OYHOW (HOPMBI
obyuenus Hampasinernuit Jud, KTM, C/ H.H. AsetucsH. - Py6niosck: PUU, 2017. - 53
C. To xKe [DJIEKTPOHHBIN pecypc]. - URL.:
https://www.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf



7. ABetucsiH H.H. Crpoenne BemiecTBa [TeKcT]: VYueb. mocobue s
cryaeaToB HampeiaeHuid Oud, 9TM, KTM, TMO u C/ H.H. ABerucsH. - PyOmoBck:
PN, 2015. - 59 ¢ To ke [Onekrponnsii pecypc]. -  URL:
https://www.rubinst.ru/system/files/stroenie veshchestva.pdf

6. IlepevyeHnb y4eOHOM JTUTEPATYPBHI
6.1. OcHoBHas nuTeparypa

8. I'mnuxka, H.JI. O6mas xumusa: Yueonuk/ H.JI. I'muaka. — 2-oe u3z., ucnp. u
not.. - M.: Uaterpan-IIpecc, 2002. - 727 c. (99 3k3.)

9. Mumnaesckas, JI. B. OOmas xumus. s HHXEHEPHO-TEXHUYECKUX
HaIlpaBJICHUM MOATOTOBKHU M cHeluaibHOCTeN : yueOHoe nmocooue / JI. B. MunaeBckas,
H. A. lleromuxuna. — Cankr-IlerepOypr : Jlans, 2020. — 168 c. — ISBN 978-5-
8114-3837-2. — Tekcr : 3neKTpoHHBIN // JlaHb : AIEKTPOHHO-OUOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/126907 (nata obpamenus: 14.08.2021). — Pexxum
JOCTYyTA: JUIsl aBTOPHU3. TIOJIb30BaTENCH.

10. Illeromuxmua, H. A. OOmas xumus. JlaGoparopHbplii mnpakTukyM. s
WHXCHEPHO-TEXHUUECKUX HAMpaBlIeHUN TOATOTOBKM M CHEIUAIbHOCTEH : y4eOHO-
Metoguueckoe mocodbme / H. A. Illleroauxuna, JI. B. Munaesckas, M. B. Tkauépa. —
Cankr-IlerepOypr : Jlanp, 2019. — 92 ¢. — ISBN 978-5-8114-3828-0. — Tekcr :
aNeKTpoHHBI  //  Jlame @  anekTpoHHO-OMOmmoteunas cucrema. —  URL:
https://e.lanbook.com/book/125705 (nara o6pamenus: 14.08.2021). — Pexum nocrymna:
JUISL aBTOPH3. TIOJIB30BATEINIEH.

6.2. JlononHUTENbHAS TUTEPATYPA

11. AxmeroB, H. C. JlaGoparopHble W CEMHUHApPCKHUE 3aHATUS TO OOIIeH u
HeopraHudecko xumuu : ydyeobnoe nmocobue / H. C. Axmeros, M. K. Azuzona, JI. U.
banpruaa. — 6-e usn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 368 c. — ISBN
978-5-8114-1716-2. — Tekct : snexkTpoHHbld // JlaHb : AMEKTPOHHO-OMONMHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/168686 (nata obpamenus: 14.08.2021).
— Pexxum tocTyma: 1jist aBTOpU3. MOJIb30BaTesei

12. Cracp, H. ®. CnipaBoyHUK 110 00II€M U HEOPraHWYECKOW XUMHU : yueOHOe
nocooue / H. @. Crace. — Tomck : ToMckuii monuTexHudeckuit yuupepeuret, 2014, —
93 c. — TekcT : anekTpoHHbIN // DnekTpoHHO-O0nbmnoreyHas cuctema [IPR BOOKS :
[caiitT]. — URL: https://www.iprbookshop.ru/34718.html  (mara  oOpareHus:
14.08.2021). — Pexxum gocTtyna: 1jig aBTOPU3UP. MOJIb30BaTEIEH

7. Ilepedyenbp pecypcoB HH(POPMANUOHHO-TEJTCKOMMYHUKAMOHHON  CeTH
«HTepHET), HEOOXOAMMBIX JI1 OCBOEHUS U CIUIIINHBI

13. https://xumuk.ru/

8. ®oHa OLEHOYHBIX MarepuajJaoB Jid IIPOBCACHHA TCEKYLIECIr0 KOHTPOJIA
yYCnneBaeMoCTn n leOMe)KYTO‘IHOﬁ arrecranmmm



ConepxaHue  NPOMEXKYTOYHOM  arTecTallud  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MaTepUaioB, NPEIHA3HAYEHHBIX Ui IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AuciuiuinHe TpedoBanusM PI'OC, koTopble XpaHITCS Ha
kadenpe-pa3padorunke PII/] B neuatHom Buse u B OMOC.

®donj olleHOYHBIX MaTepuaioB (POM) no TUCHUIUIMHE IPEACTABIEH B MPUIIOKECHUU
A.

9. IlepevyeHb MHGOPMAIIMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIEeCTBICHHHU
o0pa3oBaTe/IbHOI0O  mpoulecca MO0 JAUCHUIVIMHE, BKJIOYasi MepevyeHb
NMPOrpaMMHOro odecnedeHnss 1 ”HGOPMANMOHHBIX CMIPABOYHBIX CHCTEM

JUis yCIIenmHOro OCBOEHUS JWUCIUILIUHBI HCIIONB3YIOTCS PECYpChl 3JIEKTPOHHOW WH(POPMALMOHHO-
oOpa3oBaTesbHON cpeabl, 0Opa3oBaTeNbHbIE HMHTEPHET-NMOPTANbl, I0OANbHAs KOMIIBIOTEPHAs CETh
HNHreprner. B mpouecce u3ydeHMs] OUCLUILIMHBL MPOMCXOAUT HMHTEPAKTHUBHOE B3aUMOJCHCTBHUE
00ydJaromerocst ¢ mpenoaaBaTeneM yepe3 JMUHbINA KaOWHET CTy/IeHTA.

Nenn Hcnoab3yeMoe mporpaMMHoe odecredeHne
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenmm Hcnoab3yemblie npogeccuoHaibHble 0a3bl JAHHBIX U MH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI
1 becnmarnas snekrpoHHas OuOnuoTeka oHmaH "EnuHOe OKHO K 00pa3oBareilbHBIM

pecypcam" JUisi CTYACHTOB W TperojaBarelieid; KaTajaor CChUIOK Ha 00pa3oBaTelbHbIC
untepHeT-pecypcsl (http://Window.edu.ru)

2 Hanumonanwsuast snexrponnas o6uonuorexka (HOB) — cBoOomHBIN MOCTyN uuTarenei K
donnam poccuiickux 6ubmuoTek. ComepKUT KOIEKIUU OUU(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIA, TAK M OTPAHMUYCHHBIX aBTOPCKUM IPABOM), a TAKKe Karajor
W3JIaHu|, XpaHsmuxcs B ondauorekax Poccun. (http://H36.pd/)

10. Onucanue MAaTepPHAJIbHO-TEXHUYECKOI 0a3bl, He00X0AUMOIi IJIA
OCylleCTBJIeHUS 00Pa30BaTeJbHOI0 MPOoLecca M0 JUCUHMUILIIMHE

HaumeHoBaHMe ceNMAJbHBIX OMENIeHN U TOMeleHU i 1JI51 CAMOCTOSITeIbHOM padoThl

y4eOHbBIC ayTUTOPUHN JTsI TPOBEJCHHUS YI€OHBIX 3aHATUI

HNOMCIICHUA I CaMOCTOSITEIbHOM paGOTLI

MarepuanbHO-TEXHUYECKOE OOECIeUeHHe W OpraHu3amus 00pa30BaTEIHLHOTO
Iporiecca Mo AUCHHUIUIMHE IS HMHBAJIUAOB M JIMI] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMU
3JI0POBBSI OCYIIECTBIISETCS B COOTBETCTBUU C «[lonoxeHnem 06 00ydeHUM WHBAIUIOB U
JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3I0POBBS).




NPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOM ATTECTALIMU
no ANCUUNTJIUHE «Xumua»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnoco0
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OlLEHMBAHUSA
OIIK-1: CnocobeH npuMeHATh COBPEMEHHBIE
Kommnekr
DKOJIOTHYHBIE U O€30ITaCHbIE METOIBI
KOHTPOIUPYIOLTUX
paIMoOHaIHLHOTO UCTIONB30BAHMSI CHIPHEBBIX U 3ayeT
MaTepHAaJIOB ISt
OSHEPTETUYECKUX PECYPCOB B
3ayera
MalTHHOCTPOCHUH

2. OnucaHue nokazamesneli u Kpumepues OUeHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHuUBsaHusA

OueHunBaemble KOMMNETEHUMM MpeacTaBneHbl B pasgene «[lepeyeHb MNAAHUPYEMbIX
pe3ynbTaTtoB  0Oy4YeHWs N0  AUCUMUMNAMHE, COOTHECEHHbIX C WHAMKATOpPaMKU  OOCTUNKEHUA
KomneTeHuuin» paboyelt nporpammbl AUCUMMAANHBI « XUMUAY.

Mpw oueHMBaHUN CHOPMUPOBAHHOCTU KOMMNETEHLUMI MO AUCUUNANHE «XMMUAY» UCNONb3YeTCs
100-6annbHas WKana.

Kpurepuii Ounenka no 100- Ounenka no
0aJIJILHOM IIKaJe | TPAAMUMOHHOM IIKaJe
CTyzneHT oCBOMI U3y4YaeMblil MaTepuall, 25-100 3aumeno

BBINIOJIHACT 3aaHUA B COOTBETCTBHUU C
HHIAUWKaTOpaMu OJOCTUIKCHUA KOMHGTCHHHﬁ,
MOKCT JOITYCKATh OTACJIBHBIC OIITHOKH.

CTyZeHT He OCBOMJI OCHOBHOE COJIEpyKaHUe 0-24 He 3aumeno
M3y4E€HHOI0 Marepuaa, 3alaHus B
COOTBCTCTBUH C MHAUKATOpaMU
JIOCTH)KEHUS! KOMIIETECHIIMN HE BBIIIOJIHEHBI
HJIN BBIITOJHCHBI HEBCPHO.

3. Tunossie KOHMpOsibHbIe 3a0aHuUA unu uHole mamepuarnel, Heobxodumevle 0na OYECHKU YypOBHA
docmuxceHusn KomnemeHuuﬁ 6 coomeemcmeuu ¢ um)uxamopamu

1.3a0aHuUA Ha OUEHKY 3Kos1ioeu4yHocmu u 6e3onacHocCMu UCMNoaAb308aHUA pecypcos 8
mawuHocmpoeHuu

KomnereHuusa UHAMKaATOP AOCTUXEHUA KOMNETEeHLUN

OMnkK-1 CnocobeH NPUMEHATb coBpemeHHble | OMK-1.3 OueHnBaeT 3KONOrMYHOCTb M BesonacHoCTb
3KONOTMYHble U He3onacHble MeToAbl PaLMOHANbHOMO | MCMOAb30BAHUA PECYPCOB B MALLMHOCTPOEHUU
MCNONb30BaHMNA CbIPbEBbIX W IHEPreTUYECKUX Pecypcos
B MALLUWMHOCTPOEHUN




1. OnenuBas 3KOJIOTMYHOCTh M O€30IaCHOCTH HCIIOJIb30BAHUSA PECYPCOB B
MAalIUHOCTPOEHUH, ONPEECIINTE IKBUBAICHTHYI, aTOMHYIO Maccy merawia. [Ipu
[POIYCKAaHUH Yepe3 pacTBOP XJIOPH/Ia YETBIPEXBAJICHTHOIO METaJlla TOKa CUIION 5
A B Teuenue 10 mMuHyT Ha Karoxe Bbyaenunock 1,515 r. meramna. Hanwmmwure
YpaBHEHUSI TIPOIIECCOB AIEKTPOJIM3a pacTBopa coit (aHo uHepTHsbIi) (OI1K-1.3).

2. OneHuBasi KOJOTUYHOCTh W 0O€30MaCHOCTh HMCMOJB30BAHUS PECYPCOB B
MAIIMHOCTPOEHUH, 3aKOHUUTE YPABHEHUE peaklui, rnojodepure Kod3PdUiueHTs B
OBP u ykaxwure (OIIK-1.3):

(1) UMCIIO MOJIEKYJI KHCIIOThI, y4aCTBYIOIIMUX B PEAKIMH:
K + HNO;, (P —

0) 9MCIIO MOJIEKYJI IETOUH, YIaCTBYIOIIUX B PEaKLUU:
Sn + NaOH —»

3. OueHuBas 3KOJIOTMYHOCTh M 0€30IIaCHOCTH HMCIOJIb30BAaHUS PECYpPCOB B
MAaIIUHOCTPOCHHUH, 3aKOHYHUTE YPABHEHUE PEAKLIUH, pACCUUTANTE KOAPPHULIMEHTH! U
YKQXKHUTE YHCIO MOJIGKYJ CEpHOH KHCJIOTHI, YUYacTBYIOIIEH B peakiuu
(OIIK-1.3):

Al + HQSO4 (K) —>

4. ®aiin u/uau bT3 ¢ NOAHLIM KOMIMAEKMOM OYEHOYHbIX MAMepPUas0e npuaa2aemcs.
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