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1. HepequL INIAHUPYEMBIX pe3yJ/bTaToB Oﬁy‘IEHI/Iﬂ nmo AMCHUIIJINHE,
COOTHECCHHBIX ¢ HHAUKATOPaAMH NOCTUKCHUS KOMIIeTeHI Ml

Komnerenuus Conep:kaHne KOMIeTeHIIUN HWugukarop Conep:kaHue MHIHKATOPA
Crioco0eH NpUMEHSTh COBPEMEHHBIC
9KOJIOTHYHBIC U OE30MaCHbBIe METOIbI OtueHuBaeT 9KOJIOTUYHOCTh u
OIIK-1 PaIMoOHAIILHOTO ncnons3oBanus | OIIK-1.3 0€30IacHOCTh HCIIOJIB30BAaHUS PECYypCOB B

CBIPBEBBIX u SHEPTreTHYECKUX
PECYPCOB B MaIlIMHOCTPOCHUH

MAalrMHOCTPOCHUHA

2. MecTo AUCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOH NPOrpaMMbl

JIMCIATIIIMHBI
MPELIECTBYOIINE M3yYEHUIO
JIMCIMITIINHBI, pEe3yJIbTaThI
OCBOCHUSI KOTOPBIX HEOOXOIUMBI
JUIS OCBOCHMUS JIaHHOM
JIMCLIATUIAHBI.

(TIpaKTUKH),

MaremMmaTnka AJII HHXKCHEPHBIX paCu€TOB

Hucuurminvnsl  (IPaKTHKW), IS
KOTOPBIX  PE3yJIbTaThl OCBOCHUS
JAHHOM  JUCIUILIUHBI OymyT
HEOOXOIUMBHI, KaK  BXOJHBIC
3HAHUS, YMEHUSI U BIAJCHUS IS
WX U3YUYCHUSL.

be3onacHOCTh XM3HENEATENBHOCTH, MarepualioBeieHuE,
ConpoTrBieHNE MaTEPUAIIOB

3. O0beM NUCHMILUIMHBI B 3a4€THBIX €IMHHMIAX C YKA3aHHEM KOJNYeCTBA
aKaJeMHYeCKMX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 PadoTy 00y4yaroierocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOAATEJILHYIO padoTy

odyuarouierocst

OO0mmii 00beM OUCIHUIUIMHEI B 3.€. /yac: 3/ 108
@opMa MPOMEKYTOYHOMN aTTeCTAlNU: 3a4ET

Bujabl 3aHATHIA, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOM
padoThI
dopma
JlaGoparopusble | IIpakTnuyeckue CamocTosiTeJIbHA o0y4aromerocsi ¢
00y4eHust Jleknuun
padoThI 3aHATHA s1 padora npenogasarenaeM
(uac)
OYHas 16 16 16 60 57

4. Conepxkanue JUCHUIUVIMHBI, CTPYKTYPMPOBAaHHOEe MO TeMaMm (pa3geinaM)
YKa3aHUEM OTBeJ€HHOI0 HA HHUX KOJUYECTBA aKaJeMHYEeCKHMX 4acOB M BH/0B

Y4eOHBIX 3aHATHI

®dopma obyueHuA: ouHas
Cemecmp: 1




Jlekunonunple 3ansaTus (164.)
1. OcHOBHBbIC TOHSATHA M 3aKOHbl XHUMHM {JIeKIIUS C Pa3d0poM KOHKPETHBIX
curyaumit} (14.)[7] [Ipenmer XuMuM M CBA3b €€ C APYTrUMHM HaykaMu. XUMHS Kak
Hay4yHasi OCHOBa JUIsl COBPEMEHHBIX OJKOJOTUYHBIX U  O€30MaCHBIX METOJIOB
pPallMOHAJIBHOTO  MCIIOJIb30BAHUS  CBIPHEBBIX W DHEPIrETUYECKUX PECYpCOB B
MarmuHocTpoeHun. OO1ue MoHATHS (9JIEMEHT, aTOM, MOJIEKYJIa, MOJIb, MOJIIpHAs Macca
aJieMeHTa, BellecTBa). OCHOBHbBIE 3aKOHBl XMMHUHU: 3aKOH COXPAHEHHUsSI SHEPTUHU, 3aKOH
MMOCTOSIHCTBA COCTaBa, 3aKOH SKBHUBAJEHTOB, 3aKOH ABOragpo M €ro CJleiCTBHE,
MOJISIPHBIN 00BbEM Tra3000pa3HOTO BELIECTBA
2. DJHeprervka XUMHYECKHX MpoueccoB. XHMMHYECKOe CPOACTBO {JIeKHUA ¢
pa3oopoM  KoOHKpeTrHbIX  curyamumity  (14.)[4,7] Dusnueckas  CyIIHOCTH
AHEPreTUIecKuX dHPEKTOB XUMUUECKUX peakiuii. BHYTpeHHsIs1 SHEPTHS U DHTAJbIINS.
TepMoxuMUYeCcKue 3aKOHBI. ODHTAIBNHUS 00pa30BaHUS XUMUUYECKUX COCJAMHEHUH.
Ouepreruueckue 3pdeKTsl Tpu Pa3oBbIX nepexonax. MzMeHeHrne SHTaIbIUU CUCTEMBI
B pa3nuYHBIX Mporeccax. Tepmoxumudeckue pacu€rol. [loHstue 00 >HTponUM.
W3MeHeHne SHTPOIUH NPU XUMHUUYECKUX MPOLIECCOB
3. Xumuueckasi KuHeTuka u ¢gazoBoe paBHoBecue. Karanu3 {ieknus ¢ pazdéopom
KOHKpeTHbIX cutyanuii} (14.)[2,7] IoMoreHHbie U reTeporeHHble cuctembl. CKOpOCTh
TOMOT€HHBIX peakluil. 3aBUCHUMOCTh CKOPOCTH pEakUMH OT KOHIUEHTpaLUU
pearupymronmx BeElIECTB. 3aKOH JEHCTBUS MacC, KOHCTAHTa CKOPOCTH pEakKIUu.
3aBUCUMOCTh CKOPOCTHM TOMOTEHHBIX pEaKIMu OT TeMmneparypbl. XUMHUYECKOE
paBHOBECHME B TOMOTe€HHbIX cucremax. KoHctaHTta paBHOBecus. llennble peakuuu.
T'omorennbi karanu3. CKOPOCTh I€TEPOTEHHBIX XHUMHYECKUX PEAKIUi. XUMHUYECKOE
paBHOBECHE B TeTeporeHHbIXx cucteMax. OcCHOBHbIC (DAKTOPHI, OMPEAEAIONINE
HAaIpaBJICHUE TEUCHUSI peakuuu U coctossHue paBHoBecus. [lpunmun Jle-Illatense.
['ereporeHHbIl KaTaimus.
4. CTpoeHune aTOMOB U CHCTEMATHKA XMMHU4YECKHUX JIEMEHTOB {JIEKI[UA ¢ pa30opom
KOHKpeTHbIX curyanuii} (14.)[6,7] OcHOBHbIE CBEAEHUS O CTPOCHHH aTOMOB.
OcHoBHble monoxeHus: Teopuun Pesepdopaa u bopa. JloctomncrBa. Hemoctarkwm.
AtomHble siApa, uX coctaB. HM3otomnbl. KBaHTOBO-MexaHWYecKass MOJENIb aroma.
XapakTepuCTUKa MOBEIACHHS JJIEKTPOHOB B aroMax. KBaHrToBble uwncia. [IpuHumn
[Taynu. Tunel opOuTaneid U MOPSIAOK 3aMOJHEHUs YHEpreTudeckux ypoHe. [IpaBuio
XyHaa 151 KneukoBckoro. Crpoenue MHOTO3JIEKTPOHHBIX aTOMOB.
ITepuoguueckass  cucrema  J[.M. MenaeneeBa.  JIMaJeKTUUYECKUMH  XapakTep
nepuoguyeckoro 3akoHa. [lopsiakoBeiii HOMEp 3n1eMEHTOB. [lepuoanyueckoe M3MeHEeHUE
CBOWMCTB XMUMHUUYECKUX OJJIEMEHTOB. JHEpPrus HOHM3AIMU M CPOACTBA K JJIEKTPOHY.
DIEKTPOOTPUIIATEIBLHOCTh 3JIEMEHTOB. Paguychl aToMOB U MOHOB. MeTayuiM4eckue u
OKHCIIUTEIIbHBIE CBOKMCTBA 3JIEMEHTOB M MPOCTHIX BEILIECTB
5. Xumudeckasi cBsi3b {JieKIIUS ¢ Pa300poM KOHKpeTHbIX curyaumi} (14.)[6,7]
XHUMHUYECKasi CBSI3b M BAJICHTHOCTb JJIEMEHTOB. MeETONbl BaJCHTHBIX CBA3CU U
MOJIEKYJISIpHBIX opOuTaneii. OCHOBHBIE BUJbI XUMUYECKOW CBS3U. [IOJSPHOCTH CBSI3M.
Crpoenue mnpocTedmnx MoJekyn. KoBajeHTHas moysipHass W HENOJSpHAs CBA3b.
Mexanu3m obpaszoBanus. [lonsspHOCTE MONIEKyI. J{UIONBpHBIA MOMEHT. [ eomeTprueckas
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CTPYKTypa MOJCKyJd. [uOpuausamus BaJeHTHBIX opOuTaneil. KommdecTBeHHBIE U
reOMETPUUECKUE  XapaKTepUCTHKU  XUMHUecKol  cBsizu.  Haceimiaemocts U
HaIpaBIE€HHOCTh CBsi3U. MoHHas cBA3b. MexaHusMm oOpa3oBaHus. Mertaminueckas
CBsI3b.  JlOHOpPHO-aKIENTOPHBIM MEXaHHM3M  OO0pa3oBaHUS  XUMHUYECKOM  CBS3HU.
MexmolekynapHble CHIIbl  B3aumoneicTsusi. Bomopomnas cBa3b. Cunbsl Ban-nep-
Baansca

6. OcHOBHbBIE XapPaKTEePUCTHUKN PACTBOPOB M JPYTUX JUCHEPCHBIX CHCTEM {JIeKIIHS
¢ pa3oopoM KOHKpeTHbIX cutyanmii} (14.)[7,9] OOumme nonstus. Knaccudukanms.
Crnoco6bl BBIpaKEHUS COCTaBa. PacTBOpHUMOCTS.
TepMmoanHaMHUKa pacTBOPEHUs] H CBOWCTBA MCTHHHBIX pacTBOpoB. l3meHeHue
SHTAJBIIMM U SHTPONUU NpHU pacTBopeHHH. [LIOTHOCT, M AaBieHUE mapa pacTBoOpa.
3akonsl Paynsa. OcmoTtuueckoe nasienue. 3akoH Bant-Todda

7. BonHble pacTBOPbI JIEKTPOJIUTOB {JIEKIUs ¢ Pa300pOM KOHKPETHBIX CUTYAllHii}
(14.)[7,9] OcobeHHOCTH BOIBI KaK PACTBOPUTENISA. DJICKTPOJIMTHUYECKAS JTUCCOIHAIIMS,
e¢ mnpuuuHbl. OTKIOHeHHWE OT 3akoHOB Payns u Baut-Todda mns pactBopoB
ANeKTpoauToOB. CBOMCTBA PacTBOPOB AMEKTPOAUTOB. Crenenb auccounanuu. CUibHbIE
u ciabble MeKTpoiauThl. KoHcTanTa qucconuanuu cinadbix AeKTpodauToB. CocTosiHue
CUJIBHBIX  DJIGKTPOJUTOB B  pacTBopax. VIOHHBIE peakuuu U  PaBHOBECHSI.
DJNIeKTpOJIMTUYECKAd Iucconuranusi Boabsl. MoHHOE npousBeneHne Boabl. BogopoaHblil
nokasaresib. [lonsitue 06 muaukatopax. CMelleHre paBHOBECUH B BOIHBIX PAacTBOpax
anekTponuToB. ['uaponus coneil. CreneHb U KOHCTaHTa THApoin3a. BiusHue ycnoBuid
Ha CTENEeHb IPOTEKaHUs ruapoau3a. Poiabs ruaponusa B npupoae

8. OKMCANTEJbHO-BOCCTAHOBUTE/IbHbIE peaknuu {JIeKnmus ¢  pa3dopom
KOHKpeTHbIX cutyanuii} (14.)[3,7] Oxucnenue u BoccTaHoBieHue. IloHarue o
CTENIEHU  OKHUCJICHHS  BJIEMEHTOB B  COCIMHEHUSX. TUIBI  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuidl. OKUCIUTENbHbIE M BOCCTAHOBUTEIbHBIC CBOMCTBA
MPOCTHIX BEIIECTB U XUMUUECKUX COCAUHEHUM

9. Meta/uibl {ieknus ¢ pa3doopoM KOHKpeTHbIX cutyaumid} (14.)[3,7] Ilomoxenue
METAJUIOB B MEPUOJUYECKON CUCTEME XUMHUYECKUX 3IeMEHTOB. HaxoxaeHrne mMeTaiios
B Ipupone u ux noiydeHue. OOmue cBoilcTBA MeTaIOB. XHMHUYECKHE CBOMCTBA
MeTauioB. B3auMojelcTBre MEeTaioB ¢ TPOCTHIMU BEIIECTBAaMU U BOJIOM. OTHOIIICHUE
METAJUIOB K KHUCIIOTaM U LIeI04Yam

10. DaekTpoaHble NMOTEHHHAJbI W JJIEKTPOABMKYHIMe CcWibl. IlpuMeHeHue
COBPEMEHHBIX JKOJOTMYHBIX M  0e30MaCHBIX METOA0B PAlMOHAJILHOIO
HCMOJIb30BAHUS CHIPbEBBIX H JHEPreTHYECKHX PecypcoB B MANIMHOCTPOEHHH.
{71ekuust ¢ pa3dopoM KOHKpPeTHbIX curyaumit} (24.)[1,5,7] TereporeHHbie
OKHUCJTUTEIIbHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsTHEe 00 3MIeKTPOMHBIX OTCHIIUAJAX.
["anbBannyeckue 3neMeHThl. CTpPOEHHE JBOMHOTO 3JIEKTPUUYECKOrO CIOSl Ha TpaHULIe
ANEKTPOA — pacTBop. M3MepeHune 37eKTpOIHbIX MOTEHIUAIOB. BOOOPOAHBIN 3JIEKTPO/I.
Psan CTaHJIapTHBIX BIEKTPOIHBIX MOTEHIINAJIOB. VYpaBHeHue Hepncra.
KonueHTpanioHHbie 371€eMEHTHI. TOTUIMBHBIE JIEMEHTHI

11. DaexTpoan3 {1eKuusa ¢ pa3d0poM KOHKpPeTHbIX cutyaumid} (24.)[5,7] CymHocth
anekTponusa. [locnenoBareabHOCTh pa3ps KM HOHOB. AHOJHOE OKHUCJIEHUE U KaTOAHOE
BOCCTAaHOBJIEHUE. OJIEKTPOJIU3 C HEPACTBOPUMBIM M PACTBOPUMBIM  aHOJAMH.
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[IpumeHeHue AIeKTpoIn3a I MPOBEACHUS MMPOLECCOB OKUCIECHHS U BOCCTAHOBIICHMUSI.
3akonbl @apanes. Berxon mo ToKy. DIEKTPOIUTHYECKOE MOyYCHUE W pahUHUPOBAHUE
METAJUIOB. JJEKTPOJIM3 paciuiaBoB. OCHOBBI TaIbBAHUYECKUX METONOB HAHECEHUS
METAJUTMYECKUX MOKPBITUH. AKKYMYJISITOPBI

12. Koppo3uss mera/uioB. 3a1lMTa META/JIOB H CILUIABOB OT KOPPO3UM {JIEKIUA C
pa3oopom KoHKpeTHbIX curyaumit} (14.)[5,7] OcHOBHBIE BHJABI KOPPO3HUH.
Knaccuduxaiuys KOppO3UOHHBIX MPOIECCOB IO MEXaHW3MY, YCJIOBHUSIM IPOTECKaHUS,
XapakTepy pa3pylleHusA. OIJIEKTPOXUMHUUYECKas KOppo3usi MeTauioB. DaKTopsl
BIMSAIONIME HAa WHTEHCUBHOCTh KOppo3uu. KopposznonHble cxembl. MeTombl 3allUThI
METAJUIOB OT KOppOo3uu. Bomnpockl 5KOHOMUKH, CBSI3aHHBIE C KOPPO3UEN METAIIOB

13. BbICOKOMOJIEKYJISIPHBbIE COCIMHEHH {JIeKIHs ¢ Pa30opoM KOHKPETHBIX
curyanuii} (14.)[7] Ilonumepsl W OJUrOMEpHI: CTPOEHUE, CBOWCTBA, MOIYYEHHUE,
IIPUMEHCHUE

14. Xumnueckass uaeHTuGuUKanus {JileKuus ¢ pa300poM KOHKPETHBIX CHTyaIllWii}
(14.)[7] KadecTBeHHBIH W KOJMYECTBCHHBIM aHAIW3, AHAJIUTHYECKUM CHUTHAJ,
XUMUYECKUN, (PU3UKO-XUMUYECKUIA U (PU3NUECKUI aHAN3

Ipakruyeckue 3ansaTus (164.)
1. OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHbIC peakuuy {padoTa B MaJbIX rpynmnax} (24.)
[9,12] M3yueHne OKMCIUTENbHBIX CBOMCTB MOHOB Mn7+, Fe3+, BOCCTaHOBUTEIbHBIX
CBOMCTB MOHOB I , Sn2+
2. XumMHn4yecKkue CBOMCTBAa MeTa/IOB {padora B MajabIXx rpymnmnax} (24.)[9,12]
B3aumonencTBrue MeTanJIoOB ¢ KMCJIOTaMU, 1IeJIouaMy 1 BOJION
3. DaexkTpoaBuKyre cuibl. HanpsizkeHne raJibBaHMYeCKHX JJIeMEHTOB. {padora
B Maabix rpynnax} (44.)[9,12] HM3ydenuwe pa3auyHbIX THUIOB TajJbBAHUYECKUX
anemeHToB. Pacuet DJ[C rajibBAHMYECKUX AJIEMEHTOB
4. Duexktpoan3 {padora B MajbIx rpynnax;} (44.)[9,12] Dnexkrponu3 pacTBOPOB coJieit
C METAJTUYECKUM (MEHBIM) U UHEPTHBIM aHOJIOM
5. Koppo3ust MeTa/Lu10B 1 MeTOAbI 0OPLOBI ¢ Hell {padoTa B MaJIbIX rpynnax; (24.)
[9,12] BnusiHKe 3alIUTHBIX TOKPHITUN HA KOPPO3HOHHBIE TPOLECCHI
6. KayecTBeHHBIH aHAJIN3 HA KATHOHBI U AHUOHBI {PadoTa B MaJIbIX rpynnax} (24.)
[9,12] KauecTBeHHBIE pEaKIIMM HA KATUOHBI M AHUOHBI

JlaGoparopubie padorsl (164.)

1. OcHOBHBIE KJIacChl HEOPraHHUYECKHX COeIMHeHHH {padoTa B MaJbIX Ipynmax;}
(44.)[9,12] [Tony4yeHre u U3y4eHUE CBOMCTB OKCHUJIOB, OCHOBAHUM, KUCJIOT U COJICH

2. Ckopoctb XUMHYECKHMX peakuuid {padora B MaJjbIx rpynmax} (24.)[9,12]
N3ydyenune BAUSHUS pa3NudHBIX (DAKTOPOB (KOHIIEHTpAIWs, TeMIepaTypa) Ha CKOPOCTh
XUMUYECKUX PEaKIHii, MOCTpOeHHE TpaduKa 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIeHTpauuu. [IpuMeHeHHe 3akoHa JACHCTBYIOIIMX Macc Il pacdyera CKOPOCTH
XHMHUYECKUX PEAKIINI

3. Xumnyeckoe paBHoBecue {padora B MaJjbIx rpynmnax} (24.)[9,12] Xumuueckoe
paBHOBecre. CMEIIeHHe XUMUYECKOTO PAaBHOBECHS. DKCIIEPUMEHTAIbHOE HAOIIOICHHUE
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CMEIICHUS XUMHYECKOIO PABHOBECHS IPU WU3MEHEHUM PABHOBECHBIX KOHIEHTPALUU
peareHTOB W nponykroB. I[Ipumenenme npunnuna Jle-lllarense misg onpeneneHus
HAIPABJIEHUS] CMEIICHUSI XUMUYECKOTO PABHOBECHS

4. Ctpoenue Bemecrsa. Crpoenue aroma. XuMH4YeCKas CBA3b U CTPOEHHE MOJIEKYJI
{padora B majbix rpynnax} (44.)[9,12] M3yueHue cTpoeHUs aTOMa U XUMHUYECKOU
CBSI3U

5. Duexkrposutnyeckass auccouuanusi. Monnbie peakumu. I'maposms cosiei.
{padora B Maabix rpynmax} (44.)[9,12] Peakiuu B pacTBOpax 3JIEKTPOJIUTOB.
N3yyeHne WOHHBIX peakuuii: oO0pa3oBaHUE OCAJIKOB, CJIA00IUCCOIMUPOBAHHBIX
CO€JIMHEHUM U ra3oB. M3yuenue rugponunsa coseil, 00pa3oBaHHBIX CI1a0bIM OCHOBAaHUEM
Y CUJIBHOM KHMCJIOTOM, CHIILHBIM OCHOBaHHUEM M CJIA00# KHUCJIOTOM, cJ1a0bIM OCHOBaHUEM
u crnaboit kucnoroir. Ompenenenue pH pacTBOPOB THAPOIU3YIONMIUXCS COJNICH C
MOMOIIIbIO PA3JIMYHbIX UHAMKATOPOB. COCTaBIEHHE YPABHEHUMN TUAPOIN3A CONEH

CamocrositeabHast padora (604.)

1. IloaroroBka K J1a0OPATOPHBIM M MPAKTHYECKUM 3aHATUAM B cemectpe(304.)
2,3,4,5,6,7,9,12] IloarotoBka K JaOOpaTOpHBIM W MPAKTHYECKUM  3aHATHUIM
3aKJTI0YAETCS B TEOPETUUYECKOM MOATOTOBKE U BBIMOJHEHUIO JIAOOPATOPHBIX 3aJaHUM.
OcHoBHBIMH (hOpMaMU TOATOTOBKU SIBJISIOTCS paboTa HajJ KOHCIEKTOM JIEKIUH U
M3y4YeHHUE JTIUTEepPaTyphl O COOTBETCTBYIOIIUM TEMaM

2. TloaroroBka k 3a4ery(304.)[8,9,10] IloaroroBka 3akitouaeTcss B MpopabOTKe
KOHCTIEKTOB JICKIUW, JTA0OpAaTOPHBIX M NPAKTUYECKUX 3aHATUH W JUTEpaTrypbl IO
COOTBETCTBYIOLIIUM TEMam

5. IlepedyeHb Y4eOHO-METOAUYECKOr0 oO0ecCHeYeHUs1 CAMOCTOATEJIbHOH PadoThI
o0yyaromuxcs 1mo JUCHUIJINHE

JIist kax10ro o0yuarolierocs o0ecrneuyeH HHANBUIyalbHbI HEOrPaHUYEHHBIN JOCTYI K
ANIEKTPOHHOM MH(pOpMaIIMOHHO-00pa3oBarenbHoM cpene Antl TY:

1. ABetucsan H.H. T'anpBannueckuii aieMeHT: MeToa. mocC. MO0 XUMHUH IS
CaMOCTOATENLHOM padOTHI CTYJICHTOB TEXHUYECKUX HampaBlieHU! Bcex (GopM 0O0ydeHwus1/

H.H. ABETHUCSH. - PyGmosgck: PHO, 2012. - 31 c. URL.:
https://old.rubinst.ru/system/files/galvanicheskij ehlement.pdf = (mata  oOpareHus
18.04.2023)

2. Aserucsn H.H. Xumunueckass KWUHETUKAa U PABHOBECHE: METOJ. YKa3aHUSs IO
xuMuu A camoctost. pabot/ H.H. ABetucsn . - Pyouosck: PUU, 2015. - 31 c. -URL:
https://old.rubinst.ru/system/files/himicheskaya kinetika 1 ravnovesie.pdf (mara
obparmenus 18.04.2023)

3. ABetrucsH H.H. OxucnntenbHO-BOCCTAaHOBUTEIBHBIE PEAKIMH. XHWMHYECKHE
CBOICTBA METAJUIOB: METOJ. YyKa3aHUsi IO XUMHUU JJs camocTosT. pador/ H.H.
ABETHUCSH. - Py6110BCK: PUN, 2015. - 43 C. URL:
https://old.rubinst.ru/system/files/ovr himicheskie svojstva metallov.pdf (mara
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obpamenus 18.04.2023)

4. Aserucsn H.H. NunuBuayanbHble 3a1aHUA IO XUMUYECKOM TEPMOJUHAMUKE:
yue0. mocobdue s cryaeHToB HampapiaeHu Dud, 9TM. KTM. u TMO o4. ¢opmbr
ooyuenuss/ H.H. Aserucsn. - Pyb6mosck: PHWM, 2015. - 51 c¢. URL:
https://old.rubinst.ru/system/files/himicheskaya termodinamika.pdf (mara oOpamienus
18.04.2023)

5. Aserucsn H.H. DOnexkrpoxumuueckue mnpoueccosl: Meron. yka3aHus K
BBITIOJTHEHUIO WMHJWBHUAYAJIbHBIX 3aJlaHUN JUIsl CTYIIEHTOB OYHOU (QOpMBI OOydeHUS
HarnpaBinenuit Dul, KTM, C/ H.H. ABerucsn. - Pyouosck: PUU, 2017. - 53 c¢. URL:
https://old.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf (mata oOpaimenus
18.04.2023)

6. Aerucsn H.H. Crpoenue BemectBa: Yueb. mocoOue s CTYIACHTOB
Hanpeiaenu Dud, OTM, KTM, TMO u C/ H.H. ABetncsn. - Py6niosck: PUU, 2015. -
59 c¢. URL: https://old.rubinst.ru/system/files/stroenie veshchestva.pdf (mara
oOpamenus 18.04.2023)

6. IlepeueHb yueOHOM JMTEPaATyPbI
6.1. OcHoBHas nuTEparypa

7. bpeitkoBa, A. JI. OOmas u Heopranuyeckas xumus. Yacts 1 : yueOHOe

nocobue / A. JI. bpweitkoBa. — OpenOypr : OpeHOyprckuil rocynapcTBEHHBIN
yuuBepcuretr, O9bC ACB, 2005. — 123 c. — Tekct : anexktpoHHbil // Ludposoii
00pa3oBaTeNIbHBIN pecypce IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/51601.html (mara oOpamenus: 18.04.2023). — Pexum
JOCTYyTIA: JUIsl aBTOPHU3UP. MOJIb30BaTeNeh

8. O6mas xumus : yueoHo-meToaudeckoe mocooue / M.H. Tep-Axonsu [u ap.]..
— Mocksa : M3parensckuii Jlom MUCuC, 2012. — 135 ¢. — ISBN 978-5-87623-580-
0. — Tekcr : onexrponnsii // IPR  SMART : [caiit] — URL:
https://www.iprbookshop.ru/97854.html (mara oOGpamenusi: 25.02.2022). — Pexum
AOCTyMa: JIJIsl aBTOPU3HP. TTOIH30BATENECH.

9. UanoB M.I. OOmias xumus : naboparopHbii npakTukym / MBano M.IY,
Baiitnep B.B., AntpomnoBa O.A.. — ExarepunOypr : VYpanbckuil ¢enepanbHbIi
yHusepcuret, ObC ACB, 2016. — 68 c. — ISBN 978-5-321-02488-1. — Tekcrt :
anekTpoHHsIH // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/68262.html
(mara obpamenus: 25.02.2022). — PexuM goctyna: Jjisi aBTOPU3UP. TIOJI30BATEIICH.

6.2. lonosHUTENbHAS TUTEpATypa

10. I'munka, H.JI. O6mas xumus: YueOuux/ H.JI. Imunka. — 2-oe usf., ucnp. u
no.. - M.: Uaterpan-IIpecc, 2002. - 727 c. (99 5k3.)

11. Crace, H. ®. CnpaBouHuk mo oOleid 1 HEOpraHU4eCKOM XUMHH : yueOHOe
nocooue / H. @. Crace. — Tomck : ToMckuii monuTexHudeckuit yuupepeuret, 2014, —
93 ¢. — Tekct : AneKTpoHHBIN // DnekTpoHHo-OnbmuoTeunas cuctema [PR BOOKS
[caiit]. — URL: https://www.iprbookshop.ru/34718.html  (mara oOpareHus:
14.08.2021). — Pexxum gocTtyna: g aBTOPU3UP. MOJIb30BaTEIEH



7. IlepeueHb pecypcoB  HH(POPMANUOHHO-TEJCKOMMYHUKANIMOHHON  CeTH
«/AHTEpHET», HEOOXOAUMBIX /IJIsl OCBOCHM S AU CIUIIINHBI

12. https://xumuk.ru/

8. (I)OHI[ OLHCHOYHBIX MAaTEpUAJIOB [Jd MNMPOBCACHUSA TEKYIIEro KOHTPOJIA
yYCnieBaeMoCTn " HpOMe)I(yTO‘IHOﬁ arrecranmmm

ConmepxaHue TPOMEKYTOYHOW aTTECTAIlMH PACKPHIBACTCS B KOMIUICKTE
KOHTPOJIMPYIONINX MaTEPHAIOB, TPEIHA3HAYEHHBIX JUISI TMPOBEPKH COOTBETCTBUS
YPOBHSI TOATOTOBKHM IO AucCIHUIUMHE TpeOoBanusM DPI'OC, KoTopwie XpaHSATCS Ha
kadeape-pazpadoruuke PIIJ] B newarnom Buje u 8 DMOC.

9. [lepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHH, HCMOJIb3YeMbIX NMPHU OCYLIECTBJIEHUN
o0pa3oBaTeJILHOIO0  MpoHecca MO0 JUCHMINIMHE, BKJIKOYAasAg  MepevYeHb
NMPOrpaMMHOIo odecrnedeHns 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

st ycnemHoro OCBOEHHS JUCIMIUIMHBI HMCIOJIB3YIOTCS PECYPChl IEKTPOHHOM MH(POPMAIMOHHO-
o0Opa3oBareabHON cpeabl, 00pa3oBaTeNbHBIE MHTEPHET-MOPTANIBI, TOOANbHAsS KOMIIBIOTEPHAs CETh
HNHreprer. B mpouecce u3ydeHMs] OUCHUILIMHBL MPOUCXOAUT HMHTEPAKTHBHOE B3aUMOJCHCTBHUE
00ydJaromerocs ¢ mpenoaaBaTeseM yepe3 JMIHbINA KaOWHET CTy/IeHTA.

Nenn Hcnonb3yeMoe mporpaMMHoe odecriedeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenn Hcnonb3yemsblie npogeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALHOHHBIE
CIIPaBOYHBbIE CHCTEMbI
1 becrutatHast anekrponHass OubOnanoTeka oHnaiiH "EnuHoe OKHO K 00pa3oBaTelbHBIM

pecypcam" ISl CTYyACHTOB W TIpeToAaBaTelield; KaTajor CChUIOK Ha 00pa3oBaTelbHbIE
unTepHeT-pecypcesl (http://Window.edu.ru)

2 Hammonanwsuast snextponnas ouonuorexka (HOB) — cBoOomHBIN qOCTYyN uyuTareneit Kk
donnam poccuiickux O6uOmuorek. Conep>KUT KOJJICKIMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKHUM IIPABOM), & TAKXKE Karajor
W3JIaHuH, XpaHsmuxcs B onoaunorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHAJIbHO-TEXHUYECKOM 0a3mbl, He00X0TuMOM IS
OCYyIIECTBJIEHHsI 00Pa30BaTeJIbHOI0 MPOLecca Mo JUCHMIIJIMHE

HaumeHoBaHMe ClIeUAJTBbHBIX NOMEIEHU U MOMEIEeHUH JI CAMOCTOATEIbHOM paGOTbI

yueOHbIE ayTUTOPHH JUIsl POBE/ICHHUS YUEOHBIX 3aHITHIA

IHNOMCHICHUSA I CaMOCTOSITCIILHOM pa6OTI)I

MarepuanbHO-TEXHUYECKOE OOECIeUeHre M OpraHu3alus 00pa30BaTEIbLHOrO
mporiecca Mo JUCHUIUIMHE JJI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI OCYIIECTBISETCS B COOTBETCTBUU C «Ilonoxennem o0 00yueHUH UHBAIUIOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSAMH 310POBBS.







