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1. TIlepeyeHb NJIAHMPYEMBIX

pe3yJbTaToOB

o0yueHust

no AUCHUIIJINHE,

COOTHECCHHBIX ¢ HHIANKATOPaAMH JOCTUKCHUSA KOMHETeHHI/Iﬁ

Komnerenuus Conep:xaHue KOMIeTEeHIHA Nupukarop Conep:kanue HHIHKATOpPa
Cnocoben pemath 30 | e g g Pemaer 3a1a4u C MPUMEHCHUEM
NpOpECCUOHANBHON  NEATEIBHOCTH ' MaTEeMaTHYECKOTO arnmnapara
Ha OCHOBE HCIOJIB30BAHUS

Ipumensier TEOPETHYCCKHE i

OIIK-1 TCOPETHYCCKUX W  MPAKTUYCCKUX

MPAaKTUICCKHE OCHOBBI CCTCCTBEHHBIX U
OCHOB €CTECTBEHHBIX U TexHu4yeckux | OIIK-1.2

TEXHHMYECKUX HAyK JUIs pELICHUs 3ajad
HAayK, a TaKKe MaTeMaTH4ecKOro N

podeCCHOHANBHOMN IESITEbHOCTH
anmnapara

2. MecTo AuCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMblI

JIMCIMILITHHBI (mpakTHKK),
IPEIIECTBYIOIIHE U3yUCHUIO
JTUCHUTUTHHBI, pe3yIbTaThI
OCBOCHHS KOTOPBIX HEOOXOMMMBI
st OCBOCHHUS JTAaHHOU

JUCHUITIIUHBL.

Martematuka

Juctuminael  (IPaKTHKH),
KOTOPBIX  PE3YJIbTATHI
JaHHOW  JUCIUIUTMHBI  OyayT
HEOOXO MBI, KaKk  BXOJIHBIC
3HAHUWs, YMEHUS W BIQJCHUSA IS
WX U3YUICHUS.

JUTSI
OCBOCHHUA

be3onacHocTh ku3HenesTenbHOCTH, KoHCTpykiuu u3
JepeBa W IUacTMace, MeTauMueckue KOHCTPYKLMH,
CrpourenbHble MaTepuansl, Ousnka

3. O0beM IUCHMILIUHBI

B 3aY€THLIX €IMHHIOAX ¢ YKazaHMEM KOJIHYECTBaA

aKaJleMM4€eCKNX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4arounierocs ¢
npenoaaBarteieM (M0 BUAAM YU4eOHBIX 3aHSATHIT) H HA CAMOCTOSITEJILHYIO padoTy

o0y4yaroierocst

OOt 00beM TUCHHUILIAHGI B 3.€. [gac: 3 /108
dopma NPOMEKYTOUHOU aTTECTAIMU: 3a4eT

Bujabl 3aHsiTHI, MX TPYI0€MKOCTH (Yac.) O0beM KOHTAKTHOI
padoTsl

®opma

JlaGopaTopHbI IIpakTHyeckue CamocTosiTeJIbHA odyuaromerocs ¢

o0yueHust Jlexnun
e padoThbI 3aHATHS s1 paboTa npenojaBarejiemM
(uac)

OYHast 16 16 16 60 57

4. CopaepkaHue IUCHUILUIMHBI, CTPYKTYpPHUPOBaHHOe MO0 TemaMm (pa3mejaMm) c
yKa3aHHeM OTBEJIEHHOr0 HAa HUX KOJIMYECTBA aKaJeMHUYeCKHUX YacOB U BH/IOB

Y4eOHBbIX 3aHATHH

dopma obyueHuUna: ouHaA
Cemecmp: 1




Jlekunonuble 3ansaTus (164.)
1. OcHOBHbBIE TMOHATHSI W 3aKOHbI XUMHH {JIeKIHsS C Pa3dOpoM KOHKPETHBIX
curyanuii} (14.)[7] IlpeameT XUMHM U CBSI3b €€ C €CTECTBEHHBIMH U TEXHHUCCKHMH
HayKaMH, MaTeMaTH4YeCKuil ammapar xumMuu. OOmue moHATHS (IJIEMEHT, aToM,
MOJICKYJIa, MOJIb, MOJIApHAsl Macca 3JIeMeHTa, BeriecTBa). OCHOBHBIC 3aKOHBI XUMUH:
3aKOH COXPAHEHUS SHEPTUH, 3aKOH MOCTOSHCTBA COCTABa, 3aKOH DKBUBAJICHTOB, 3aKOH
ABOraipo u €ero ciecTBUEe, MOJSIPHBIA 00BEM Tra3000pa3HOIo BEIECTBA
2. DHepreTHKa XHMHYECKHX MpPoOIeccOB. XHMHYECKOe CPOACTBO {eKmusi C
pa300poM KOHKpPeTHBIX cutyamnuii} (14.)[4,7] ®usndeckas CymHOCTh YHEPTETHUCSCKUX
3 PekToB  XMMUYECKMX  peakuuii. BHYTpeHHsii  SHeprus W DHTAJbIHUS.
TepMoxuMUYECKHE 3aKOHBL. OHTAIBNHUS OOpa30BaHUS XUMHUYECKUX COCTUHEHHI.
Ouepreruueckue 3¢ dexTrl npu (pa3zoBbix nepexoaax. MisMeHeHUE YHTaIbIIUN CUCTEMbI B
pa3NMyHBIX TMporeccax. Tepmoxumuueckue pacuérel. [lonstue 00 dSHTpomNHH.
W3MeHeHne 3HTPONUHU PU XUMUUYECKUX MPOLIECCOB
3. Xumuyeckasi KHHeTHKa U (a3oBoe paBHoBecue. Karanus {iekuus ¢ pazoopom
KOHKpeTHBIX cutyamuii} (14.)[2,7] T'omorennbie u reteporeHHbie cucteMbl. CKOpOCTh
FOMOTE€HHBIX pEaKIUi. 3aBHUCUMOCTh CKOPOCTH PpEAKUUH OT KOHUEHTpPAlHUH
pearupyromux BEIIECTB. 3aKOH JEHCTBHS Macc, KOHCTAaHTa CKOPOCTH pPEaKIUU.
3aBUCHUMOCTh CKOPOCTHM TOMOI€HHBIX PEaKIUU OT TeMHepaTypbl. XUMHUYECKOE
paBHOBECHME B TOMOTE€HHBIX cHcTeMax. KoHcrtaHTa paBHOBecus. llenmHbie peakuuw.
['omorennsiii katanu3. CKOpPOCTb T€TEPOrE€HHBIX XMMUYECKUX PEAKIAN. XUMHUYECKOE
paBHOBECHE B TeTEpPOreHHbIX cucteMax. (OCHOBHbIE (AKTOPbI, ONpPEAEISAIOIINE
HaIlpaBJICHUE TEUCHMS pEaKUMU U cocTosHuE paBHOBecud. [Ipumnnmn Jle-Illarense.
['eTeporeHHbIl KaTaIns.
4. CTpoeHHe aTOMOB H CHCTEMATHKA XUMHYECKHUX YJIeMEHTOB {JIeKIus ¢ pa3dopom
KOHKpeTHBIX curyaunmii} (14.)[6,7] OcHoOBHBIC CBeACHHS O CTPOCHHH aTOMOB.
OcHoBHble moOJNOXKeHus Teopun Pesepdbopna u bopa. ocromncra. Hemoctatkwu.
AToMHBIE fAnpa, uX cocraB. M3oTombl. KBaHTOBO-MexaHMuYecKas MOJENIb aToMa.
XapakTepuCTUKa MOBEICHUS JJIEKTPOHOB B aroMmax. KBaHToBble uncna. [IpuHnumn
[Taynu. Tumnel opOuTasiell U MOPSAOK 3aMOJHEHHS YHEPreTHUYeCKuX ypoBHe#. [IpaBuiio
Xynaa u KneukoBckoro. CTpoeHne MHOTO3JIEKTPOHHBIX aTOMOB.
ITepuomnueckas  cucrema .M. MenaeneeBa.  JIMaJeKTUUECKHUH  XapakTep
MIEPUOANYECKOTO 3aKoHa. [lopsiakoBeii HOMEDP 25eMeHTOB. [leproanyeckoe n3MeHEeHHE
CBOWMCTB XMMHUYECKHUX DJIEMEHTOB. JHEPIrUsl MOHM3AIMA M CPOACTBA K DJIEKTPOHY.
DJIEKTPOOTPULIATENIBHOCTh 3JIEMEHTOB. Pagnycel aTOMOB M MOHOB. MeTauiMyecKkue u
OKHUCJIUTEIbHBIE CBOMCTBA AJIEMEHTOB U MPOCTHIX BEIIECTB
5. Xumnueckasi cBsi3b {JleKnMs ¢ pa30opoM KOHKpeTHbIX curyaumii} (14.)[6,7]
XUMHYECKasi CBA3b W BAJIEHTHOCTh JJEMEHTOB. METONbl BAJIEHTHBIX CBA3CU U
MOJICKYJIIPHBIX opOuTasieii. OCHOBHBIE BUJBI XUMUYECKOUN CBs3U. [loJsIpHOCTH CBSI3M.
Crpoenue mnpocredmnx wmoisiekysl. KoBalieHTHasi MoJjsipHas W HEMOJspHas CBS3b.
Mexanusm obpaszoBanus. [lonsspHOCTh MONEKYI. JIMMONBHBIN MOMEHT. [ 'eoMeTpuieckas
CTpYKTypa MOJIeKysl. [uOpumusarusi BaJIeHTHBIX opOutaneil. KomudyecTBeHHBIE U
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F€OMETPUYECKUE  XAapaKTEPUCTUKH  XMMHYECKOM  cBsi3u.  Hacellmaemocts  #
HaIpaBJIeHHOCTb CBsI3U. loHHas cBsA3b. Mexanusm oOpazoBanus. MeTtaminyeckas CBsI3b.
JIOHOpHO-aKIENTOPHBIH MEXaHU3M oOpazoBaHus XUMHYECKOU CBSI3U.
MexMonekynsipHple  CwiIbl  B3auMojaeucTBus.  Bomopomnas  cBsa3p.  Cuiisl
Ban-nep-Baanbsca

6. OCHOBHBIE XapPaKTEePUCTHKHU PACTBOPOB U JAPYIUX JAUCHEPCHBIX CHCTEM {JIeKIUsI
¢ pa3dopom koHkpeTHbIX curyammii} (14.)[7,9] O0mue noustus. Knaccuduxarms.
CriocoObI BeIpaKeHUS cocTaBa. PacTBOpUMOCTb.

TepMoauHaMuKa pacTBOPEHMsST M CBOMCTBA HCTHHHBIX pPacTBOpOB. M3meHeHue
SHTAJBIIUA U SHTPONUU NpPHU pacTBOpeHHH. [LIOTHOCTH WM AaBiIeHUE Mapa pacTBOpa.
3akonsl Paymnsa. Ocmotrdeckoe naBnenue. 3akoH Baut-T'odda

7. BomHble pacTBOPbHI 3J1€KTPOJIUTOB {JIeKIHA ¢ Pa300pOM KOHKPETHBIX CHTYaIlHii}
(14.)[7,9] OcobeHHOCTH BOIBI KAK PACTBOPUTEIIS. DIIEKTPOIUTHICCKAS TUCCOLIMALIHS, ¢€
npuanHbl. OTKIOHEHHE OT 3aKk0HOB Payns u Bant-I'odda asis pacTBopoB 271€KTPOIUTOB.
CpoiicTBa pacTBOpPOB 3JeKTpoauTOB. CreneHb nucconuanuu. CuibHbIe W ciaObie
anekTpoauThl. KoHcTaHTa Aucconuanuu ciadbix AIEKTPOIUTOB. COCTOSIHUE CUIITBHBIX
ANEKTPOJIUTOB B pacTBopax. VOHHBIE pEaKIWH W PABHOBECHS. DJIEKTPOJIUTHYECKAS
nuccounanus Boabl. MonHoe npousBeneHue Boasl. Bomopoaneiii nokaszarens. [Tonsatue
00 wuHaukaropax. CwelleHHe paBHOBECHM B BOJHBIX pacTBOpax »dJIEKTPOJUTOB.
['mppomus conet. CTeneHb W KOHCTaHTA THAPOJIM3a. BIusHHME yCIOBUU Ha CTEICHb
MpoTeKaHus TuaApoan3a. Poib ruaponusa B mpupoie

8. OKHCINTEJbHO-BOCCTAHOBHTEIbHbIE peaknuu {jekmus ¢ pa3dopom
KOHKpeTHBIX cutyanmii} (14.)[3,7] Oxucnenue u BoccTraHoBjIcHHE. [IOHATHE O CTETICHH
OKHCJICHUSI DJIEMEHTOB B COEJUHEHUSIX. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil. OKUCIUTENbHBIE W BOCCTAHOBHUTEJIHLHBIE CBOMCTBA MPOCTHIX BELIECTB H
XUMHYECKUX COCIUHECHUN

9. Mertaianbl {Jiekuusi ¢ pa3doopoM KoOHKpeTHbIX curyamuii} (14.)[3,7] [TomoxeHue
METAJIJIOB B IEPUOINYECKON CUCTEME XUMHUECKHUX 3JIEMEHTOB. HaxoxieHne MeTasioB B
npupoge M uX mnoiydeHue. OOIME CBOIMCTBA METaIOB. XHWMHUYECKHE CBOMCTBA
MeTaJI0B. B3anmoneiicTBre METaIOB ¢ MPOCTHIMU BEIIECTBAaMU U BOJOM. OTHOIIIEHHE
METAJIJIOB K KUCIIOTaM U 1IeJI04aM

10. DJyieKTpoAHbIE MOTEHIMAJIBI H JIEKTPOABUKYIIIHE CHIbI {JIEKIUsI ¢ pa30opom
KOHKPETHBIX CUTYAIlHI } (24.)[1,5,7] ['ereporennbie
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [IoHsTHEe 00 3JIEKTPOAHBIX MOTEHI[MATAX.
["anpBaHnueckue 3yeMeHThl. CTpOEHHE JIBOMHOIO 3JIEKTPUUYECKOTO CJIOS Ha TPaHUIIC
AJIEKTPO — pacTBOp. M3MepeHne 3MEKTPOAHBIX TTOTEHIHUAIOB. BOIOPOAHBIN AJIEKTPO.
Psn CTaHIapPTHBIX BIIEKTPOAHBIX MOTCHIIHAIOB. YpaBHeHUE HepHncra.
KoHnieHTparmonubie 351eMeHThI. TOIIUBHBIC 3JIEMEHTHI

11. DaekTposn3 {JieKiusi ¢ pa3dopoM KOHKPeTHBIX cuTyammii} (24.)[5,7] CymHocTh
anekTponu3a. [locienoBaTebHOCTh pa3psiIKM MOHOB. AHOJIHOE OKUCJIEHUE U KaTOJAHOE
BOCCTAHOBJICHHE. OJEKTPOJIU3 C HEPACTBOPUMBIM M PACTBOPUMBIM aHOJAMMU.
[IpuMeHeHue EKTPOoIN3a AJIsl POBEJICHHS MPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHMUSI.
3akonsl Papajes. Beixoa mo Toky. DIEKTPOIUTHYECKOE TIONydeHne U padUHUPOBAHUE
METAJJIOB. DJIEKTPOJIU3 paciuiaBoB. OCHOBBI TaJIbBAHUYECKUX METOJO0B HAHECEHUS
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METAITMYECKUX TOKPBITHA. AKKYMYJISITOPBI

12. Koppo3usi MeTa/u10B. 3alMTa METAJUIOB M CILUIABOB OT KOPpPo3uu {jeKumus ¢
pa3dopom koHkpeTHbIx curyammii} (14.)[5,7] OcHoBHBIC BHIBI KOPPO3UH.
Knaccudukaiius KOppO3MOHHBIX IMPOIECCOB TIO0 MEXaHHW3MY, YCIOBHSAM MPOTEKaHUS,
XapakTepy paspymieHus. OJCKTPOXMMHYECKas KOPPO3Wsl MeTauioB. DakTopbl
BJIMSIONINE HAa WHTEHCUBHOCTh KOppo3wH. KOppo3mOHHBIE cXeMbl. METOBl 3alluThI
METAJIJIOB OT KOPPO3HH. BOIIPOCHI SKOHOMHKH, CBSI3aHHBIC C KOPPO3UCH METALIOB

13. BbicokoMoJieKkyJsipHble coeauHeHH {IeKmusi ¢ Ppa3dopoM KOHKPETHBIX
curyauumii} (14.)[7] Ilomumepbl W OJUTOMEpHI: CTPOCHHE, CBOWCTBA, IOJy4YCHHE,
IIPUMCHEHHUE

14. Xumndeckasi naeHTH(GUKAIHA {JIeKIHs ¢ Pa30opoM KOHKPETHBIX CHUTYAIMIi}
(14.)[7] KayecTBeHHBIH W KOJIMYCCTBEHHBIA aHAIW3, AaHAJIWTHYCCKHH CHTHA,
XUMHUYECKUH, (PU3NKO-XUMHUECCKUN U PU3HMUECCKUN aHAIIN3

IpakTnueckue 3ansiTus (164.)
1. OKHMCIANTEJbHO-BOCCTAHOBUTEIbHbIE peaknuu {padora B MaJbIX Ipynmax}
(24.)[8,11]  HM3yueHue  OKMCIMTENIBHBIX  CBOMCTB  WOHOB  Mn7+,  Fe3+,
BOCCTAHOBHUTEJILHBIX CBOMCTB MOHOB | , SN2+
2. XuMuYyeckHe CBOiicTBa MeTa/sioB {padora B MajbIx rpymmax} (24.)[8,11]
B3anMoielicTBIE METAJIOB C KUCIIOTaMH, IICJIOUaMH B BOJIOM
3. DuekTpoaBIKYIIHe cHJIbl. HanpsikeHne raibBaHNYeCKUX 3JieMeHTOB {padoTa B
MaJbIx rpynnax} (44.)[8,11] M3yuenue pa3iMuHbIX TUIIOB FAJIbBAHUYECKUX DJIEMECHTOB.
Pacuetr 3/1C raapBaHUYECKHX 3JIEMEHTOB
4. Inexrposn3s {padora B MajabIx rpynnax} (44.)[8,11] DaekTposu3 pacTBOpOB COJCH
C META/UTMYECKUM (MEIHBIM) U UHEPTHBIM aHOJIOM
5. Koppo3usi MeTa/sioB 1 MeToAbl 60ph0bI ¢ Heli {paGoTa B MaJibIX rpynmnax}
(24.)[8,11] BinsHue 3aMUTHBIX TOKPHITHI HA KOPPO3HUOHHBIE MPOIIECCHI
6. KayecTBeHHBII aHAJM3 HA KATHOHBLI M AaHMOHBLI {padoTa B MaJbIX Ipynnax}
(24.)[8,11] KauecTBeHHbIC peakiKi HA KATHOHBI M AaHUOHBI

JlaGopaTopHubie padorsi (164.)
1. OcHOBHBIE KJIACChl HEOPTraHUYECKHX cOoeHHeHUi {paGoTa B MajbIX rpynmax}
(44.)[8,11] ITonyuenue u U3yuyeHHUEe CBOMCTB OKCHIOB, OCHOBAHH#, KHCJIOT M COJICH
2. Ckopocth xuMHYeckHX peakmuii {padora B Majbix rpynnax} (24.)[8,11]
V3ydeHne BIUSHUS pa3IndHBIX (PakTOpoB (KOHIEHTpAIUsA, TEMIIepaTypa) Ha CKOPOCTh
XUMHYECKHX pEaklui, MOCTPOCHHE TrpaduKa 3aBUCUMOCTH CKOPOCTH PEaKIHHA OT
KOHIICHTpanuu. [IpuMeHeHHe 3aKoHa JEHCTBYIOIIMX Macc JJIs pacyeTa CKOPOCTH
XUMHUYECKUX peaKIun
3. Xumnueckoe paBHoBecHe {padora B mMajbIx rpymmax} (24.)[8,11] Xumuueckoe
paBHOBecue. CMEIICHUE XUMHYECKOTO PAaBHOBECHUS. DKCIIEPUMEHTAIBHOE HAOIIOACHNE
CMCIIICHUsT XMMHUYECKOTO PAaBHOBECHUS INMPH H3MEHCHHHM PAaBHOBECHBIX KOHIICHTPAIIHA
peareHTOB W NpoaykToB. lIpumenenune npunnumna Jle-lllatense s onpenenenus
HaTPaBIICHUS CMEIICHUST XHMMHIECKOTO PAaBHOBECHS



4. Ctpoenue BeniecTBa. CTpoeHue aroMa. XuMHYeCKasi CBSI3b U CTPOEHHE MOJIEKYJT
{padora B MaubIx rpynnax} (44.)[8,11] M3yueHnue cTpoeHHs aToMa U XHMMHYECKOM
CBS3U

5. Daekrtpojautnyeckasi auccounaunusi. MonHble peakuum. ['maposm3 coJiei.
{padora B mMmaabpix rpymmax} (44.)[8,11] Peakumm B pacTBOpax »3JIEKTPOJHTOB.
W3yyeHne WOHHBIX peakiuid: o00pa3oBaHUE OCAAKOB, CJIA00AMCCOMUPOBAHHBIX
COEIMHEHUH U Ta3oB. M3yueHne ruaponu3a coyieid, 00pa3oBaHHBIX CI1a0BIM OCHOBaHHEM
Y CWJIBHOUW KHUCJIOTOM, CHJIBHBIM OCHOBAHHUEM U Cc1a00¥ KHUCIOTOM, CI1a0bIM OCHOBAHUEM
u ciiaboit kucnotoit. Onpenenenue pH pacTBOPOB rUAPOIU3YIOIIUXCS COJIEH C TOMOIIBIO
pa3IUYHBIX MHAUKATOPOB. COCTaBIEHNE YPaBHEHUI THIPOIU3a CONEH

CamocrosiTesbHas padora (604.)

1. IloaroroBka K Jia0OpaTOPHBLIM M  NPAKTHYECKHMM  3aHATHAM B
cemectpe(304.)[1,2,3,4,5,6,8,11] TloaroroBka K J1aOOpAaTOPHBIM M MPAKTUYCCKUM
3aHATHSIM 3aKJIFOYACTCS B TEOPETUUECKOM MOATOTOBKE U BBITOJHEHHIO JIAOOPATOPHBIX U
npakThdeckux 3agaHuidi. OCHOBHBIMH (hOpMaMH IOATOTOBKH SIBJISIFOTCS padoTa Haj
KOHCIIEKTOM JICKITUI U U3ydeHHE JTUTEPATYPhI [0 COOTBETCTBYIOIIMM TEMaM

2. IMoaroroBka k 3avery(304.)[7,8,9] IlomroroBka 3akirouaeTcss B MpopabOTKe
KOHCIIEKTOB JICKIIMH, JTAOOPATOPHBIX M MPAKTHYECKUX 3aHATHH M JMTEPaTyphbl IO
COOTBETCTBYIOIIIUM TeMaM

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OO0ecIeYeHUs] CAMOCTOAATEbHOI PadoThI
00y4aroIuXcs M0 JUCHUIJINHE

Jns xkaxgoro oOydaromierocss 00ecredyeH WHAMBUAYAJIbHBIM HEOrpaHU4YeHHBIN
JIOCTYM K 3JIEKTPOHHO-O0MOIMOTeUHbIM cucTemMaM: Jlanb, YHUBEpcUuTeTCKasi OMOIMOTEeKa

OH-JIalH, AJEKTPOHHON  OuOIMOTEKE Antl'TY w®u K  DIEKTPOHHOU
MH(OPMAIMOHHO-00pa30BaTEbHOM Cpeie:
1. ABerucsan H.H. ["anpBaHMYECKUIT JIeMEHT [TekeT]: MeTo. Moc. 0 XUMHUH

JUISL CaMOCTOATENbHOM pPa0OThl CTYJEHTOB TEXHMYECKUX HAMpaBlIeHUW BceX (opMm
ooyuenuss/ H.H. ABetucsn. - Pyonosck: PO, 2012. - 31 c¢. To xe [DaekTpoHHBI#
pecypc]. - URL:
https://www.rubinst.ru/system/files/galvanicheskij_ehlement.pdf

2. AsetucsiH H.H. XuMHUecKass KHHETHKA W PaBHOBECHE. [TEKCT|: MeTo.
yka3zanus o xumuu juist camoctosT./ H.H. ABerucsH . - Pyounosck: PUN,PHO, 2015. - 31
c. To xe [Dnekrponnsrii pecypc]. - URL:
https://www.rubinst.ru/system/files/himicheskaya_kinetika i_ravnovesie.pdf

3. ABetucsH H.H. OKUCIUTETEHO-BOCCTAHOBUTEIHHBIC peaKIuu.
XUMHUYECKUE CBOMCTBA METAJIOB. [TEKCT]: METO/. YKa3aHUs 10 XUMHH JJI CAMOCTOSIT.
padotr/ H.H. ABerucsn. - Py6rnosck: PUN,PUO, 2015. - 43 c. To xe [DynekTpoHHBIN
pecypc]. - URL:
https://www.rubinst.ru/system/files/ovr_himicheskie svojstva_metallov.pdf

4. AerucsH H.H. NunuBuayanbHbie 3ajaHUs 10 XUMUYECKON TEPMOJANHAMUKE!
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[Texct]: yue6. mocobue mis cryaeHToB HampaBieHuit Dud, OTM. KTM. u TMO ou.
dopmbr o0yuenus/ H.H. Aperumcsn. - Pybmosck: PUO, 2015. - 51 c¢. To xe

[DnexTponHbIit pecypel]. - URL.:
https://www.rubinst.ru/system/files/himicheskaya_termodinamika.pdf
5. ABerucsH H.H. DJEKTpOXUMHUECKUE  Tporecchl  [Tekct]:  Metos.

yKa3aHUs K BBINOJHEHUIO WHIWBHUIYaJIbHBIX 33JaHUN U1 CTYJEHTOB OYHOU (POPMBI
o0yuenus Hanpasienuit Dud, KTM, C/ H.H. Asetucss. - Py6rosck: PUU, 2017. - 53 c.

To xKe [DnexTponHsIit pecypc]. - URL:
https://www.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf

6. ABerrcsa H.H. Crpoenue BemectBa [Tekct]: VYued. mocobme uis
cryaeHTtoB Hanpsiienudd Oud, 9TM, KTM, TMO u C/ H.H. ABerucsH. - PyOmoBck:
PN, 2015. - 59 ¢ To ke [DOmekrponnsii pecypc]. - URL:

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

6. [lepevyeHn y4eOHOI JIUTEPATYPHI
6.1. OcHoBHas uTEpaTypa

7. I'muaka, H.JI. O6mmias xumus: Yueonuk/ H.JI. ['munka. — 2-oe u3., HCIIp. ¥ JOIL..
- M.: UnTerpan-Ilpecc, 2002. - 727 c. (100 7k3.)

8. Munaesckas, JI. B. OOmas xumusa. [ WHKEHEPHO-TEXHUICCKUX
HAIpaBJICHUHN MOATOTOBKH U CIIEIHAIBHOCTEH © yueOHoe mocooue / JI. B. MunaeBckas,
H. A. Illeromuxuna. — Cankrt-IletrepOypr : Jlaws, 2020. — 168 c. — ISBN
978-5-8114-3837-2. — Tekct : anektpoHHbIi // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/126907 (nata oOpamenus: 14.08.2021).
— Pexxum ntoctyna: Jyisi aBTOPU3. MOJIb30BaTENEH.

9. Illeromuxuna, H. A. OOmass xumus. JlaGoparopusiii npakTukym. s
WH)XCHEPHO-TEXHUYECKUX  HaIpaBJICHWM  TOATOTOBKM U CHEHUATBHOCTEH
yuebHo-MeTonndeckoe mocodue / H. A. lleronmmxuna, JI. B. Mwunaesckas, M. B.
TxauéBa. — CankTt-IlerepOypr : Jlanp, 2019. — 92 c¢. — ISBN 978-5-8114-3828-0. —
Tekct : osnextponnbiii // Jlawe @ anekTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/125705 (nara oopamenus: 14.08.2021). — Pexxum goctyma:
JUUIS. aBTOPU3. MOJIb30BATENEH.

6.2. JlonomHuTEIRHAS TUTEPATYpa

10. AxmeroB, H. C. JlaGoparopHble W CEMHUHApCKHE 3aHATHA MO OOIEeH u
HeopraHuyeckoi xumuu . yueonoe mocooue / H. C. Axmeros, M. K. Aszuzosa, JI. U.
banpiruna. — 6-e usm., crep. — Cankt-IlerepOypr : Jlans, 2021. — 368 c. — ISBN
978-5-8114-1716-2. — Texkct : snektpoHHbIi // JlaHb : 3IIEKTPOHHO-OMOIMOTECUHAS
cucrema. — URL.: https://e.lanbook.com/book/168686 (nata oOpamenus: 14.08.2021).
— Pexxum moctyma: st aBTopH3. MoJIb30BaTenei

11. Cracp, H. ®. CrpaBo4HHK MO OOIIEH M HEOPTaHUYECKON XUMHUU . yuyeOHOe
nocobue / H. ®. Cracs. — Tomck : Tomckuit monurexunveckuii yunsepcuret, 2014, —
93 c. — Tekct : anekTponHsbIi // DnekrponHo-Onbmmoreynas cuctema IPR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/34718.html  (mara oOparienus:
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14.08.2021). — PexxuMm goctyma: isi aBTOPU3UP. T0JIb30BaTENCH

7. Ilepeyenb pecypcoB HH(OPMANHOHHO-TEJEKOMMYHMKAUMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX JISI 0CBOCHHMS IMCUMILINHBI

12. https://xumuk.ru/

8. @OoHJ OIEHOYHBLIX MATEePHAJOB /ISl TNPOBeleHHs] TeKYyIlero KOHTPOJs
yCIeBA€MOCTH M MPOMEKYTOUYHOM aTTecTAlNu

ConepxaHue  NPOMEKYTOYHOM — aTTECTALMM  PACKPBIBAETCS B KOMILUIEKTE
KOHTPOJMPYIOIIMX MAaTepUAIIOB, PEIHA3HAYEHHBIX JJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOJNTOTOBKM 1o aucuuimHe TpeboBanmsim @OI'OC, koropele XpaHSATCS Ha
kadenpe-paspadborunke PIIJ] B meuatHom Buae u B DUOC.

®onpn oneHouHBIX MaTepuaoB (POM) 1o AUCIUTUIMHE MPEICTABIICH B MPUIIOKESHUH
A.

9. lepeyensb MHGOPMAITHOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MIPH OCYLIECTBJIEHUH
o0pa3oBaTeJbHOI0 Ipolecca MO AUCHMINIMHE, BKJIKYAs  IepevYeHb
NMPOrpaMMHOI0 odecnevyeHnss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

st YCIIELTHOTO OCBOEHUS JUCLUIIIAHBI UCIIOJIB3YIOTCS pecypcsl 3JIEKTPOHHOU
nH(GOPMaLIMOHHO-00pa30BaTEeIbHOM  Cpebl, O00pa30BaTENbHBIE WHTEPHET-TIOPTAbI, Trio0anbHas
KoMIlbloTepHas ceTh MHTepHeT. B mpouecce u3yuyeHus NUCHMIUIMHBI IPOUCXOAUT MHTEPAKTUBHOE
B3aMMo/IeicTBHE 00YyYaroOIIErocs ¢ mperoiaBaTesieM yepe3 JUUHbIH KaOMHET CTYyIeHTA.

Nenn HcnoJb3yemoe nporpaMMHoe odecrieyeHme
1 LibreOffice
2 Windows
3 Awntusupyc Kaspersky
Nenn Hcnoan3yemble npodeccuoHanbHble 0a3bl JAHHBIX H HHGOPMaIMOHHBIE
CIIPABOYHbIE CHCTEMBbI
1 becninatnas snexTpoHHas OuOnnorexka onnaiiH "EnumHoe OkHO K 00Opa3oBaTelbHBIM

pecypcam™ Uil CTy[JCHTOB U MpPENOAaBaTEeNei; KaTalor CChUIOK Ha 0Opa3oBaTebHbIC
unrepHet-pecypesl (http://Window.edu.ru)

2 HanunonansHast snekrponnas oubauoreka (HOB) — cBOOOAHBIN MOCTYN yYHTaTENeH K
donnam poccuiickux 6ubmuorek. ConepKUT KOJUIEKIMH OUU(POBAHHBIX JIOKYMEHTOB
(kak OTKPBITOTO JIOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKUM IPABOM), a TAKXKE KaTaJlor
W3aHu, XpaHsaamxcs B oudaunorekax Poccun. (http://u36.pd/)

10. Onucanue MaTEepPHUAJIbLHO-TEXHUYECKOM 0a3pl, HEOOXOaUMONM A
oCyIIecTBJIeHHS] 00Pa30BATEILHOI0 MPOLEcca MO AUCIUIIINHE

HaumeHoBaHUe ClleNIHAJbHBIX IOMEIEHU ¥ MOMelleHUi VISl CAMOCTOATEIbHO PadoThl

y‘-Ie6HLIC AyJAUTOPUHN IJISA IPOBCACHUS y‘-IC6HLIX 3aHATHHI

IMOMCIICHUA AJIA CaMOCTOSTCILHOM pa6OTBI




MartepuanbHO-TEXHUYECKOE OOecreueHne W OpraHusaius o0pa3oBaTebHOTO
npoIiecca Mo AUCHUIUIMHE [JI MHBAJIHUIOB U JIMI] C OTPAHUYECHHBIMUA BO3MOXHOCTSIMU
3JI0POBbBS OCYIIECTBISIETCS B COOTBETCTBHH ¢ «IlomoxkeHnem 06 0Oy4eHNN HHBAIHMIOB U
JIUIL ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI.



NMPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOW ATTECTALIMU
no ANCUUNNUHE «Xumuna»

1. MepeyeHb oyeHOYHbIX cpedcme 018 KomnemeHyuli, hopmupyemoix 8 pe3ysnbmame 0C80eHUsA
ducyunauHsl

. Cnoco6
Ko koHTpoIHpYyeMOii KOMITeTeH T OueHOYHOE CPEICTBO
OIleHUBAHUS
OIIK-1: CnocoGeH pemiarts 3aga4u
poeCCUOHATILHOM IEATEITLHOCTH Ha OCHOBE KomriekT
HCIIOJIB30BaAHUA TCOPECTUYCCKUX U 3ayer KOHTPOJUPYIOIUX
NPaKTUYECKUX OCHOB €CTECTBEHHBIX U MaTepHuaoB s
TEXHHYECKHUX HAYK, a TAK)KE MaTEMaTUIECKOTO 3aueTa
anrmapara

2. OnucaHue nokaszameneii U Kpumepuee OUeHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHus

OueHMBaemMble KOMMNETEHUMW nNpeacTtaBneHbl B pasgene «lepeyeHb NAaHUPYEMbIX
pe3ynbTaTtoB 0Oy4YeHMs MO  AUCUMM/IMHE, COOTHECEHHbIX C MHAMKATOPamMM  [AOCTUXKEHMUA
KoMneTeHUMn» paboyeit nporpaMmbl AUCUUNANHBI «K XUMUR».

Mpw oueHMBaHUU CHOPMMPOBAHHOCTU KOMNETEHUMIA NO AUCUUNANHE «XMMUA» UCMO/b3YeTCA
100-6annbHan wWKana.

Kpurepuii Ouenka no Onenka no
100-6anabHoii TPAAUIMOHHOMN IIKATe
mKaJje
CryneHT ocBOMJI U3y4aeMblil MaTepua, 25-100 3aumeno

BBINOJIHSIET 3aJlaHUsI B COOTBETCTBHU C
VMHJIUKAaTOpaMU JTIOCTUKEHHSI KOMIIETEHIINIM,
MOJKET JIOMYCKaTh OTAEIbHbIE OMHOKH.

CTyzneHT He OCBOMIJI OCHOBHOE COJEPIKAaHUE 0-24 He 3aumeno
U3y4EHHOI'0 MaTepuaia, 3aJJaHus B
COOTBETCTBUM C UHAUKATOPAMH
JOCTHUKEHUS] KOMIIETEHIIMN HE BBIITOJIHEHBI
WJIY BBITIOJIHEHB! HEBEPHO.

3. Tunoeble KOHMPOsbHbIE 3a0aHuUA unu uHole mamepuarnel, Heobxooumsble 0nA OYECHKU ypOBHA
docmuiceHusn KomnemeHuuii 8 coomeemcmeuu ¢ um)unamopamu

1.3a0aHue Ha peweHue 30004 c npumeHeHUem mamemamu4ecKkoeo arnrnapama

KomnereHuus UHAMKaTOp AOCTUKEHUA KOMMNETEHLUN
OMK-1 CnocobeH pewaTb 3agaun npodeccMoHanbHol | OMK-1.1  Pewaer 33agayu C  MPUMEHeHnem
0eATeNbHOCTU Ha ocHoBe MCNONb30BaHNA | MaTeMaTUYeCcKoro annapara

TeopeTUYeCKNX N NpPakTM4eCKNX OCHOB eCTeCTBEHHbIX U
TEXHUYECKUX HaYK, a TaKXKe MaTeMaTU4eCKOoro annaparta
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1. IlpuMeHsiss COOTBETCTBYIOIUMI MAaTEMATUYECKHMM ammnapar, OIPEIeIuTe
SKBHUBAJICHTHYIO, aTOMHYK0 Maccy Meramna. [Ipm mpomyckanum depe3 pacTBOp
XJIOpU/Ja YEeTHIPEXBAJICHTHOIO MeTajlula Toka cwiod 5 A B Tedenre 10 MuUHYT Ha
Karone Bbyaemwioch 1,515 r. merana. Hammmmure ypaBHCGHHMS TMPOIECCOB
3MeKTpoJm3a pactsopa conu (anox uaeptHsiin) (OITK-1.1).

2.300aHUe Ha npumeHeHUEe meopemu4ecKux U MPAKMUYEeCKUX OCHO8 eCmeCmBeHHbIX U
mexHUYeCcKUX HayK 018 peweHus 3a0a4 npogeccuoHansHol desmenbHoCmMu

KomneteHuus MUHAMKATOP AO0CTUXKEHUA KOMMNETEeHLUUN
OMK-1 CnocobeH pewaTb 3aga4n npodeccmoHanbHol | OMK-1.2 MpumeHser TeopeTunyeckme 7
[eATeNbHOCTU Ha oCHOBe MCNO/Ib30BAHUA | MPAKTUYECKME OCHOBbI ECTECTBEHHbIX M TEXHUYECKMX

TEOPETUYHECKUX N NPAKTUYECKUX OCHOB €CTeCTBEHHbIX U | HAYK AONnA peweHna 3a4ad I'IpOd)ECCMOHaJ'IbHOﬁ
TEXHUYECKUX HAYK, a TaKXKe MaTeMaTU4YeCKoro annaparta | AeATe/IbHOCTU

1. TlpuMeHsisE TEOPETUUYECKUE 3HAHUS M METOAMKY PEIICHUS MPAKTHUYECKUX
3a7a4 M0 JAUCHUIUINHE «XUMUS», 3aKOHYUTE YPAaBHEHUE Deakiuii, moadepurte
ko3 durments B OBP u ykaxkure (OIMK-1.2):

CI) HUCJIO MOJICKYJI KHCJIOTBI, YYACTBYIOIIIHX B PCAKIIHH.
K + HNO; ) —

6) YKCIIO MOJIEKYJT IEIOUH, YYACTBYIOIHUX B PEAKIIUH:
Sn + NaOH —»

2. [TpuMeHsIsT TeOpeTUYeCKHe 3HAHUS M METOJIUKY PEelIeHUs TMPAKTHISCKUX
3a7a4 M0 JUCHMIUIMHE «XUMHS», 3aKOHUHUTE YpaBHEHHE PEaKIUH, PacCUMUTAuTe
KO3()(PUIMEHTH M YKaKUTE YHCIO MOJEKYNI CEpPHOHM KHCIOTHI, yYacTBYIOIIEH B
peakuuu (OI1K-1.2):

Al + H,SO, (K) -

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMNAEKMOM OUEHOYHbIX MAMepuas0e npuaa2aemcs.
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