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1 OBBEKT, HEJIb U 3ATAYH OCBOEHUA JUCIUITINHBI

JlucuuruinHa paccMaTpuBAET BOIPOCHI, CBSI3AHHBIE CO CBOMCTBAMU M CTPYKTYpPOU
XUMUYECKAX BEIMIECTB, C OCOOCHHOCTAMH H 3aKOHOMEPHOCTSMH TPOTEKAHUS
XUMHUUYECKUX MPOIECCOB, YCTAHOBIECHUEM MAaTEMAaTUYECKHX 3aBUCHUMOCTEM OCHOBHBIX
XapaKTepUCTUK XUMUYECKUX MPOLIECCOB.

[lenpto mpenojiaBaHus AUCUMILIMHBL SIBJIETCS W3YY€HUE OCHOBHBIX MMOHATHU U
3aKOHOB OOIIEW XWMHUH: CIOCOOOB TOJYyYEHUS HEOPTAHMYECKUX COEAMHEHUN;
COBPEMEHHOM TEOPUM CTPOEHUSI aToOMa; 3HAYEHUs TEPUOJAMYECKOI0 3aKOHA;
XAMUYECKOW CBSI3M; XUMHMYECKOM KWUHETMKM W PABHOBECHUS; CBOMCTB METAJUIOB U
pPacTBOpPOB; KOHIIEHTpAIlMU PACTBOPOB; OCHOB OJJICKTPOXUMHUU (B T.4. KOPPO3UH,
ANeKTpon3a); (HOPMUPOBAHHE Y CTYJICHTOB COOTBETCTBYIOIIMX 3HAHWMN, YMEHHUU H
HaBBIKOB JIJIs1 UCIIOJIb30BaHUs B MPO(PECCHOHATBLHON eI TEHLHOCTH.

B pe3ynbraTe 0CBOEHUS TUCHMILUIMHBI CTYJIEHT JOJKEH
3HATh
OCHOBHBIE 3aKOHBI U MOHSITUSI XUMUU;

OCHOBHBIE TEOPUHM TEXHOJOTHUYECKUX IMPOIECCOB (TEPMOJUHAMUKA, XHMHYECKas
KMHETHKA); CBOWCTBA DJIEMEHTOB M UX COEIUHEHHUH COIJIAaCHO TOJOXKEHHUS B
MEPUOJNYECKON CUCTEME;

XMMHUUYECKYI0 TEOPHUI0 PacTBOPOB, METOJUKY pacueTa KOHIIEHTpaluid pacTBOPOB,
ONpENICJICHUs] KOJUIMTATUBHBIX CBOMCTB PAacTBOPOB; METOJAbl MPOMBIIIJIEHHOTO
MIPOU3BOJICTBA, XUMUUYECKHE U (PU3NYECKHUE CBOWCTBA METAJIJIOB U CILJIABOB;

UMETh MPEACTABICHNE 00 OCHOBHBIX MPHUHIIUIAX KUCIOTHO-OCHOBHBIX B3aUMOJICHCTBUN
XUMHUYECKUX COEAUHEHUM B pacTBOpPaX, CBOMCTBAX pacTBOPOB, OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX MpOlIeccax, KOPPO3UU METAIUIOB U MPOIECCax AIEKTPOJIN3aA;

YMETH

M0JIb30BAaThCS METOJJAMH TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO HCCIIEIOBAHUS,
OMUCBHIBATh KOHKPETHBIA TEXHOJOTMYECKOM MPOLECC YPABHEHUSIMH XHUMHUYECKHX
pEaKUHnil;

BBITIOJIHATh TEPMOJMHAMUYECKUE U XUMUYECKUE PAaCUEThl, IUNIAHUPOBATh U MPOBOJUTH
(bU3UKO-XUMUYECKHE SKCIIEPUMEHTHI;

MPOBOAUTL 0000IIeHHEe W 00pabOTKy HSKCIEPUMEHTAIbHBIX JaHHBIX; OINPEICIATh
(Ga3oBbIi  COCTaB  M3y4YaE€MbIX CHUCTEM; HCIOJIb30BaTh METOJbl  XUMUYECKON
UJeHTU(UKAITUT

BJIAJICTh

OCHOBaMH (PyH/TAMEHTAJILHBIX PA3/IeJIOB XUMHH C [EITbI0 UX TPUMEHEHUS B PEIICHUH
poecCHOHANTBHBIX 3a/1a4;

HaBBIKAMU MPOBEJICHHUS] XUMUYECKOTO IKCIIEPUMEHTA, a TAKKE OCHOBHBIMH METOIAMU
MTOJTYYEHHS M UCCIEA0BAHNS XUMUYECKHAX BEIIECTB U PEAKIIMIA;

HaBBIKAMH pabOTHI ¢ MpUOOPaMH, TIOCTAHOBKH MPOCTEHIIIETO SKCIIEPUMEHTA B OIEHKH
€ro pe3yJbTaToB.



[lepeuncneHHbie pe3yabTaThl 00yUYEHUS SIBISIOTCS OCHOBOM U1 POpMHUPOBAHUS
CIEAYIOIMNX KOMIIETECHIINM:

HaunmenoBanue kareropuu Kon n nHaumenoBanue oOmienpodeccruonanbHoM
(rpymnmsr) KOMIIETEHIINH BBIITYCKHUKA
obmenpodecCuoHAIBHBIX
KOMITETEHIU
[Tpumenenue YK-1 Cnocoben OCYUIECTBJISITh MTOUCK,

byHIaMEHTAIbHBIX 3HAHUW | KpUTUYECKUA aHaiu3, W CHUHTe3 HH(OpMaluu,
OPUMEHSATh CHUCTEMHBIM TMOAXOA JJiA pelleHus
MOCTABJICHHBIX 3a]1a4

2 MECTO JUCIHUILINHBI B OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMME

JlucrumnirHa OTHOCUTCS K 00s13aTenbHOM yactu brioka 1 nuctmrine (Momyei).

basupyercs Ha 3HAHUSAX, YMCHHSIX M HaBBIKaX, KOTOPBIC CTYACHT MPUOOpEI TIPH
OCBOEHUHU MPEIIESCTBYIOIMINX TUCHUIUINH: «MaTeMmaTtukay, «Duznkar

3HaHUS W yMEHUS, TNPUOOpPETEHHBIC IPU OCBOSCHWUW JIAHHOW JIUCIUTLINHBI,
peanu3yloTcs CTYACHTOM MNP HW3YYCHUW AUCHUIUIMH: "®u3udeckas Xumus',
"bezonacHocTh ku3HenesTenbHocTH", "lIpomsBoacTBo cramu U (deppociiaBoB’,

"Okomorust ", "Metamutyprusi uyryHa', BBINOJHEHHH Hay4YHO-HCCJIEI0BATEIHCKON
pabOThI U MPOXOKICHUH TOCYAAPCTBEHHONW UTOTOBOM aTTECTallUM.

3 CTPYKTYPA U COAEP KAHUE IUCIHHUIIJIMHBI

3.1 PacnpeneseHue y4deOHbBIX 4YacoB IO TeMaM JAMCHUIUIMHBI M BHIAM
3aHATHN

HanMeHoBaHue TeMbl KonuyectBo yacon
(coneprkaTeNbHBIX MOTYJIEH) (ouHast/ 3a04yHas popma)
B Tom uncie
Bceero | Jlekmuu | JlaGop | Ilpakr. CP
(Cemum.).
Tema 1. OCHOBHBIE MOHSTUS U
3aKOHBI XUMUH.
Crexuomerpuyeckue pacdersl. | 16/18 4/1 2/1 2/0 8/16
Kitacesr HEOPraHUYECKUX
COEIMHEHUM.
Tewa 2. Crpoetine atoma i 16118 | 4/ 2/0 21 | 86
NEePUOIUYECKUN 3aKOH
Tema 3. Xumuueckas CBsI3b U 16/16 4/0 2/0 2/0 8/16
CTPOEHHE MOJICKYJI




Tema 4. OCHOBBI XUMHUYECKOI1 16/18 41 2/0 2N 8/16
TEPMOTUHAMUKHU
Tema 5. OCHOBBI XUMHUYECKOI1
KHHETUKH. XUMUYIECKOE 16/16 4/0 2/0 2/0 8/16
paBHOBECHE
Tema 6. JlucniepcHbIe CUCTEMBI.
Pactaoper. Pactaope! 16/16 | 400 2/0 200 | 816
HEDJIEKTPOJIUTOB U
DJIEKTPOJIUTOB.
Tema 7. I'maponus comneit. 16/16 4/0 2/0 2/0 8/16
Tema 8. OkUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC PEAKIIHH. 28/47 6/1 3/1 3/0 16/45
DJIEKTPOXUMHUUYECKHE MPOIECCHI.
KonrtakTHas padota
4/6

(mononHUTENbHAS)
Kypcogast paboTa (IpoekxT) -/- -/-
Htoro nmo Buaam 3aHsATUN 144/171 34/4 17/2 17/2 721157
Kontpons 36/9

HUTOIO: 180/180

dopMupoBaHHE KOMIIETEHIIMI B pe3yJibTaTe 0CBOEHHUS TeM IMCUMILINHBI

Komnerennumn TeMbl TUCHIUIIINHBI, HalleJIEHHbIC Ha (OPMUPOBAHUE
KOMIIETEHLIMHU
YK-1 TeMbI 1-8
3.2 Jlexkuun

Tema 1. Pojib XUMHH B NOJAIOTOBKE CINENUAJTNCTOB B 00J1aCTH
MaTepuaioBeJeHUs U TeXHOJOrui MarepuaioB. OCHOBHbIC MOHATHS M 3aKOHBI
xumnu. CtexuoMerpuueckne pacderbl. Kitacchbl Heopranmuecknx coeIuHeHUui

CojsepxaHue TeMbl 1:

3HaueHUe M HEOOXOJWMOCTh H3YUYEHMs] Kypca XHMHUHU Jid CIHEIUAMCTOB B
obsiactu reosorun. CTPYKTYpHO-JIOTHUECKAsI CXeMa B3aMMOCBS3U JUCHUIUIMHBI XUMUH
CO CHENUATbHBIMU U MPOPHIMPYIOMUMEU JUCIUTUIMHAMHE, TPETO01aBa€MbIMU B BY3€.

XUMHUS Kak pa3zie]l €CTECTBO3HAHUS - HAyKa O BEIIECTBAX M MX MPEBPALICHUSX.
3HaYCHUE XMMHUH B U3yYCHUU MPUPOJIbI, B PA3BUTUU TEXHUKH.

OcHOBHbBIEC MOHATUSL U ompenenaeHus Xxumuu. Marepus u BemectBo. [Ipocteie u
CIOXHBIe BellecTBa. BanmeHTHocTh. Ywncno Aporaapo. XUMHYECKHE €IUMHUIIBI
KOJWYECTBA BEIECTBA: MOJIb, JKBHBaJCHT. WM30TONMHBIM cOCTaB aTOMOB. 3aKOH
COXpPaHEHHSI MAacChl, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH 3KBUBAJICHTOB. MjeanbHbIe
ra3el. YpasHenue Knaneiipona-MenneneeBa. 3akoH ABOrajpo, MOJISIPHBIN 00BeM Taza
IIPU HOPMAJIBHBIX YCIOBUAX. HopMasibHas 1 OTHOCHUTENBHAS ILIOTHOCTH T'a30B.

OCHOBHBIC KJIAaCChl HEOPraHWYECKUX COCAUHEHHUHN: OKCHJbI, THMAPOKCUJIBI, COJIU
(cpenHue, KUCIbIE, OCHOBHBIE), UX KHUCIOTHO-OCHOBHBIE CBOMCTRA.




Mojib, MOJISIpHAs Macca, MOJISIpHBINA 00beM. PacueTsl 10 XUMUYeCKHM (HOpMyJIaM K
YpaBHEHHSIM XMMHUYCCKUX PEAKIIH.
Jluteparypa k Teme 1: [1, 2, 4]

Tema 2. CTpoeHue aToMa ¥ NEPHOAMYECCKUH 3aKOH
ConeprkaHue TEMBI 2:

[IpencraBieHne 0 KBAaHTOBOM MEXaHHKE. BOIIHOBBIE CBOMCTBA KBAHTOBBIX YACTHII,
BOJTHOBas (DYHKITUS, BOTHOBOE ypaBHEHHE. ATOMHAsi OpOHUTAlIb, KBAHTOBBIE YUCIA U UX
busnyeckoe cojaepkaHue, 0003HAYEHUE ATOMHBIX OpOUTaJed M HUX reoMeTpuuecKas
dbopma. DHepreTHyeckue ypoBHM M TMOIYpPOBHM, SHEpPreTHuYecKas auarpaMma aroma
BOJOPO/Ia, aTOMHbIE CHEKTPbl. OCOOEHHOCTH CTPOCHMSI MHOTO3JIEKTPOHHBIX aTOMOB,
pacrpeiesieHrie 3JIEKTPOHOB MO0 ATOMHBIM OpOUTassAM (MIPUHIUIT HAUMEHbILIEH SHEPIHH,
npunuun Ilaynu, mpaBwio ['ynaa). [locienoBaTeabHOCTh 3allOJHEHUS YpPOBHEH U
MOAYPOBHEU. DJIEKTPOHHBIC KOHDUTYpAIIUU U AJIEKTPOHHBIE (DOPMYIIbl aTOMOB U MOHOB
s-, p-, d-, f-cemelicTB B1€MEHTOB.

[Tpupona meproAMYIHOCTH (PU3HUECKUX U XMMHUUYECKHX CBOMCTB DJIEMEHTOB U HMX
coenunennii. [lepmonnueckas cucrema SJIEMEHTOB Kak rpauyeckoe OTOOpakeHue
[lepuonnueckoro 3akoHa. CBs3b AJIEKTPOHHON (HOPMYJIIBI AIIEMEHTA C €ro MOJIOKECHUEM
B cUCTEME. XapPAKTEP U3MEHEHUS U MOBTOPSIEMOCTH OCHOBHBIX CBOMCTB JJIEMEHTOB U
UX COCIMHEHHMM TO TEpHOoJaM M TPyMIaM MepUoIuYecKord cuctembl. DhHEKTUBHBIN
3apsl  sApa, AaTOMHBIE paJUyChl, JYHEPrus HWOHU3ALMHU, CPOJCTBO K DIECKTPOHY,
3JIEKTPOOTPUIATEIIBHOCTD, BBICIIAS M HU3IIASI CTEIIEHb OKUCIICHUS JIEMEHTA.

Metamnel u HemeTawibl. OOmasi XapakTEpUCTHKA JJIEMEHTOB M HMX COCJWHEHUN B
3aBUCUMOCTH OT WX IIOJIOKEHUSI B MNEPUOAMYECKON cucteMe. KHucioTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB ¥ TUAPOKCHIOB JIEMEHTOB MTEPUOIUUECKONA CUCTEMBI.

Jlutepatypa Kk Teme 2: [1, 2, 4]

Tema 3. Xumudeckasi CBSI3b M CTPOCHUE MOJIEKY.JI.
ConeprkaHue TeMBI 3:
Metoa BasieHTHBIX cBsizel. KOBaneHTHAs CBSA3b: KBAHTOBO-MEXaHUYECKAsl KAPTHHA
ee oOpa3oBaHus. THIIBI MEPEKPBIBAHUS JJICKTPOHHBIX OOJIAKOB: MOHATHE 00 S-, p-, d-
CBA3SX; TUOpUAM3alMs ¥  CBOWCTBA KOBAJICHTHOW  CBSI3M  (HACHIIIAEMOCTD,
HaIPaBJIICHHOCTh, MOJAPU3YEMOCTh). DHEPrus CBSI3U, IJIMHA CBSI3U, BAJCHTHBIC YTIIbI.
Tunel rubpunuzanuu u reomeTpus Moiekyi. IomspHocts cBsa3u. IIpocTpancTBeHHas
dbopmMa MOJIEKYJT M HUX TOJSIPHOCTh. JIUMONBHBII MOMEHT MOJIEKYNbl. JloHOpHO-
aKIENITOPHAS CBSI3b KAaK Pa3HOBUJIHOCTh KOBAJIEHTHOW CBA3U. 3aBUCHMOCThH CTENEHU
HOHHOCTH CBSI3M OT  PAa3HUIIBI AJIEKTPOOTPUIIATEIIBHOCTH  aTOMOB, OOpa3yOIINX
XAMUYECKYK0O CBsA3b. LVOHHas CBA3p W €€  CBOWCTBA: HEHACBIIIEHHOCTD,
HEHAIPABJICHHOCTh, MOJISIPU30BAHHOCTb. Merannuueckass cBsi3b. Cnenuduka
COCIMHEHUN C METAJIMYECKON CBA3bIO, €€ oOpazoBaHue. MeToJ MOJIEKYISPHBIX
opOuTaei.
MexXMONIeKyJIApHbIE  B3aUMOJCUCTBUS  (OpPHEHTAIIMOHHBIE, WHIYKIIUOHHBIC,
nucniepcroHHbIe). BomopoaHas cBs3b.
Jlutepatypa Kk Teme 3: [1, 2, 4]




Tema 4. OCHOBBI XMMHYECKOH TEPMOTUHAMUKH.

OCHOBHBIE TMOHATHS TEPMOJUHAMUKHU: CUCTEMA U BHEUIHSSA CpPEla, TUIbI CUCTEM
(oTKphITast, 3aKphITasi, u3oaupoBanHas). [Ipomecc, Terora u pabora kKak a8e GHOPMBI
nepenaun dHepruu. COCTOSHHE CUCTEMBI, TapaMeTphbl COCTOSHUSI, (DYHKITUH COCTOSTHUS
u ux oOmme cBoiictBa. OCHOBHBIE TEpMOAMHAMHUYECKHE (YHKIIUW: BHYTPCHHSIS
DHEPTHUS, SHTAIBINA, SHTpOTHS, SHepTus [ ud6ca, sneprus ['enpmromnbiia. CTangapTHOE
COCTOSIHME U CTaHJapTHBIC TEPMOJIMHAMHUUYECKHe (YHKIMU cucTeMbl. [lepBoe Havaio
TEPMOJIMHAMHUKY - CBA3b MEX]Yy dHEPruel, TeriaoTon u paboroil. BHyTpeHHss sHEeprus
U sHTanbnus. TernoBoit a3 pekT n30XopHOro M u3obdapHoro mnpoieccoB. CTanaapTHas
SHTAJBINS OOpa3oBaHus BemiecTB. Tepmoxumus. 3akoH ['ecca. Tepmoxumuyeckue
ypaBHEHHUs] W  pacueTrbl. BTopoe Havajlo TEPMOAMHAMHUKM -  MPOLECCHI
CaMOITPOM3BOJIbHBIE M HECaMOIPOU3BOJIbHBIC. [loHATHE 00 PHTpONUU. DHTPOMUS Kak
KputepuasibHasi (yHKIUS JJIs1 U30JMPOBaHHBIX cucTeM. OCHOBHBIE (DAKTOPHI, KOTOPHIC
OMpENENA0T CIOHTAaHHOE MpoTeKaHue mpouecca. OHeprua ['ubbca. Kpurepuum
HAIPaBJICHHOCTH XWMUYECKOW peakluh B HM300apHBIX M HM30XOPHBIX YCIOBHUSX.
VYpaBuenue ['n06ca. 3aBucumocTh sHepruu ['mb60ca OT HaBICHUS U TEMIEPATYPHI,
XAMHUYECKUU MMOTEHIMAIL.

Jlutepatypa Kk Teme 4: [1, 2, 4]

Tema 5. OCHOBBI XUMHYECKOM KMHETUKH. XUMHUYECKOE paBHOBeCHE.

[IpenMeT XUMHYECKOM KUHETUKU. ['OMOr€HHbIE M TE€TEPOrE€HHBIE XUMHUUYECKHUE
peakuuu. CKOpPOCTh XUMHUYECKOM peakiuu (CpelHsis U MrHOBEHHas), CIOCOOBI ee
BbIpakeHUsl. OCHOBHBIE (PaKTOPBI, KOTOPBIE BIUAIOT Ha CKOPOCTh peakiuu. Kunernka
TOMOTE€HHBIX pEaKUMid - 3aKOH JCHUCTBYIOIIMX MAacC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUN TIOPSJOK M MOJIEKYJISIPHOCTh peakiuu. BinsHue TeMmrepaTrypbl Ha
CKOPOCTh pEAaKLHMHU. YpaBHEHUWE AppeHHyca, SHEPIrUsl aKTUBAIMU, TpaBuio BaHt-
['odpda, temmeparypHbiii KO3(POUIMEHT CKOPOCTH peakiuu. BiusHue BHEIIHUX
(baKkTOpOB Ha CKOPOCTh reTeporeHHbIX peakiuii. Katanus, karanuzatopsl. ['oMOTreHHbIN
Y TETEPOreHHbIN Katain3. MexaHu3M JEeUCTBUS KaTaIu3aTOpPOB.

CocrostHue  paBHOBecHs,  TIPOLIECCHI  OOpaTMMble W HEOOpaTHUMEIE,
TEPMOJMHAMUYECKUN KpUTEPUN paBHOBecUs. KOHCTaHTa paBHOBECHUs, €€ CBA3b C
sHepruerd [mbOca, 3aBUCUMOCTH OT TemrepaTypbl. CMeleHne XUMHUYECKOTO
paBHoBecusi, npuHnun Jle-lllatense. BpiOOp oNTUManbHBIX YCIOBHI MPOBEICHUS
ITPOIIECCOB.

Jlureparypa k Teme 5: [1, 2, 4]

Tema 6. JlucnmepcHble CHCTEMBbI M PacTBOpPbI. PacTBOpPBI 3J1€KTPOJUTOB H
HEJIEKTPOJIUTOB.

[Tonsitue o mucnepcHbix cucremax. Crenenb aucnepcHoctu. Knaccuduxanus
JUACHEPCHBIX cUCTeM. VICTMHHBIE pPacTBOpPBI, BHUIBI PacTBOpPOB. PacTBopuTEb,
pactBopeHHOE BemlecTBO. CrocoObl BBIPa)KEHHUSI COCTaBa PacTBOPOB: MaccoBas OIS,
MAacCcoBasi IPOLECHTHAs KOHLIEHTpaUHWs, MOJbHAs J0Js, MOJIApHasi, HOpPMaJIbHAas,
MOJISUTbHAST KOHIIGHTpallMu. PacTBOpUMOCTH TBEpABIX BENMIECTB U Ta30B. Tadiuia
pacTBOpUMOCTU. Xumuueckas Teopusi pactBopoB J[.M.Menneneea ConbBarthl,
TUAPATHI, TEIUIOBble 3(P¢dEeKThl MPU PAaCTBOPEHUHM BemecTB. KpucramioconbpBaThl U



KPUCTAJUIOTUAPATHL, Aeruaparanus. DU3NKO-XUMUYECKAs! TEOPUS pACTBOPOB.

KosnuratuBHble  CBOMCTBA  PAacTBOPOB  HEdJIEKTPOJIMTOB. /[laBienue mapa
pacTBOpUTENIA HaJl PAcTBOPOM, TEMIEPATYpPhl KHUIICHHS W 3aMep3aHusi PacTBOPOB,
ocMoc. 3akoH Payins u ero cieacTBusl.

Teopust smekTpoauTUUeckol auccounanuu. CTENeHb IUCCOLUUAINU, CHIIbHBIE U
cnabpie snextponuthl. KoHcranTa nuccornmanuu. KommuraTuBHBIE CBOWCTBA PAaCTBOPOB
AJIEKTPOJUTOB, W30TOHMYECKUN Kod(pdurment. PaBHOBecme B pacTBopax claObIX
AIIEKTPOJIMTOB. 3aK0H pa3baBiieHus OcTBaIbaa.

bydepnsie pactBopsl. oHHBIE peakiuu OOMEHa B pacTBOpax, HAIpaBJIEHHUE HX
npoTeKkaHus. AyToJucCOlMAIUs BOJbI, MOHHOE IMPOMU3BEJACHUE BOJbl. BomopoaHsiii
nokaszareib. KUCI0THO-OCHOBHBIE HHUKATOPHI.

Jlutepatypa Kk Teme 6: [1, 2, 4]

Tema 7. I'maposan3s coJien.

['uapoisn3 cosnelt, BO3MOXKHbIE citydau ruaponusa. Crenenb ruaponusa. Koncranra
rugponusa. [lomHeli Tuaponu3. BimsHue KOHLEHTpanmuMu W TeMIeparypbl Ha
paBHOBECHUE IIPOLIECCA TUAPOIU3A.

Jlutepatypa k Teme 7: [1, 2, 4]

Tema 8. OKHCJINTEIbHO-BOCCTAHOBHTEJILHBIE peakuumn ) |
3JIEKTPOXUMHUYECKHE MPOLEeCChl.

OKUCANTENPHO-BOCCTAHOBUTENBHBIE PEAKIIMM, WX HANpaBiI€HHOCTh. lloHsATHE O
CTENEHU OKHUCIEHUs ayemMeHTa. COBpEMEHHAsl 3JEKTPOHHAS TEOpUsS OKHUCIUTENBHO-
BOCCTAHOBUTEIIBHBIX peakuuii (OBP). [Tonypeakiuu, OKMCIIUTEIBHO-
BocctaHoBuTenbHasg (OB) cucrtema, okuciaeHHas U BoccTaHoBieHHas ¢opma OB-
cucteMbl. (OCHOBHBIE OKHUCIUTEIM M BOCCTAHOBHUTENIU. XapakTep HU3MEHEHUS
OKHUCJIUTENIbHO BOCCTAHOBUTEJBHBIX CBOMCTB 3JIEMEHTOB. METOJl 3JIEKTPOHHOTO
Oamanca. Metoq MOHHO-3JIEKTPOHHOTO Oananca. OKUCIUTENIHHO BOCCTAHOBHUTEIBHBIN
MOTEHIIUAJI, AJEKTPOAHBIN MOTEHIMUAJ, TUIIBI NEKTPOAOB. DaKTOPhI, KOTOPHIEC BIHSIOT
Ha 3HAYEHUE DBJIEKTPOJHOro mnoteHnuana. CraHAapTHBIM 3JIEKTPOAHBIA MOTEHIUA.
CranmapTHblid  BOAOPOAHBIM 3nekTpod. BojopoaHas mkala NOTEHUUANOB (pAl
HaIpsHLKeHU MeTaisioB). YpaBHenue HepHera. Dnexkrpoasukymias cuiia OBP, ee cBs3b
¢ sHeprueii 'm66ca. HampaBieHHOCTh OKHUCIUTEILHO BOCCTAHOBUTEIBHBIX MPOIIECCOB,
KPUTEPUI BO3MOXKHOCTH CaMOIIPOU3BOJIBHOTO ipoTekanust OBP.

XUMHUYECKHE CBOMCTBA METAIOB. Mertaminyeckass CBA3b M MeTaJIM4ecKas
pemieTka. XapakTepHble CBOMCTBAa BEIIECTB B METAUIMYECKOM cocTOssHUU. OOmiue
CBOMCTBa METaNIOB. 3aKOHOMEPHOCTU U3MEHEHUS (PU3HUECKUX U XUMUYECKHUX CBOMCTB
MeTauioB. B3anMoaeicTBre METAIOB C MPOCTBIMU U CIIOKHBIMU (BOZOM, BOJIHBIMU
pacTBOpaMM KUCIIOT, IIeJI0YEH, COJICH) OKUCITUTENSIMHU.

XUMUYECKHE MCTOYHUKHU TOKa. ['aJlbBaHUYECKUE OHJIEMEHThI, HX CTPOCHHUE,
anekTpoaBwkymas cuna. CocrtaBiaeHue cxem [D u  omucaHue uX pabOThHI
MOJIEKYJISIPHBIMU U MOHHBIMU ypaBHEeHHUsIMU. KaTollHbIE M aHOAHBIE Mpolecchl. Pacuer
ANEKTPOAHBIX MOTEHIHAIOB ['D B CTaHAAPTHBIX U HECTAHAAPTHBIX YCIOBUSX.

Koppo3usi MeramnoB. MacmtaObl U BHIBI KOPPO3UMM METALIOB. XHUMHUYECKas
(razoBasi) koppo3us. JKapocToWkue MeTallibl M CIUIaBbl. JJEKTPOXHUMHUYECKAs
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KOppo3usi. BO3HUKHOBEHHE MUKPOTaJIbBAHUYECKUX  DJIEMEHTOB, YCIOBUS UX PAOOTHI.
3arpsi3HEHUE OKpY’KAIoIIeld eCTECTBEHHOW cpenbl Kak (PaKkTop yCHIJIECHUS KOPpPO3HUHU.
Mertoapl 3amuThl OT KOppo3uu. l[laccMBHBIE IINIEHKHM Ha IOBEPXHOCTH METAILIOB,
UHTUOUTOPBI KOppo3uH. [anbBaHHueckue MOKphITUA. JlernpoBanue. 3allUTHBIE CIIOU

Maccell, JIAaKOB, KPacCoK, ITOJIMMCPOB. HpOTeKTOpHaH 3alIUTa U JJICKTPO3alIunTa.

Jlureparypa k teme 8: [1, 2, 4]

3.3 IIlpakTuyeckne (CEeMUHAPCKHUE) 3aHATHSA

No Tema 3ansTHS O60mbeM, yac. | Jlutepar
/1 O4YH/ 3204H ypa
OCHOBHBIE TIOHSTHS ¥ 3aKOHBI XUMUHU.
1 CrexuomeTpuueckre pacueThl. Kiaccor 2/0 [3, 5, 6]
HEOPraHWYECKUX COCAUHECHUM.
2 CtpoeHne aToMa 1 IEPUOINIECKUNA 3aKOH 2/1 [3, 5, 6]
3 XVMHYECKas CBSA3b M CTPOSCHUE MOJICKYJ 2/0 [3, 5, 6]
4 OCHOBBI XHMHYECKON TEPMOIMHAMUKHU 2/1 [3, 5, 6]
5 OCHOBBI XUMHYECKOW KUHETHKH. XUMUYECKOE 210 I3, 5, 6]
paBHOBECHE
5 JucnepcHbie cucrembl. PacTBopsl. PacTBopbI 2/0 3,5, 6]
HEDJIEKTPOJUTOB U AIEKTPOJIUTOB. — =
['maponu3 coneil. 2/0 [3, 5, 6]
8 OKHCIUTENTbHO-BOCCTAHOBHTEIBHBIC PEAKITHH. 3/0 [3, 5, 6]
DNEeKTPOXUMHYECKUE MPOLECCHI.
UTOIO: 17/2
3.4 JlabopaTopHbie padoThI
No Tema 3ansatus O0bem, vac. | Jlutepar
/1 OYH/ 320YH ypa
OCHOBHBIC TIOHATHS ¥ 3aKOHBI XUMUH.
1 CrexnomeTpuieckre pacueTsl. Kimacchr 2/1 [3, 5, 6]
HEOPraHUYECKUX COCAUHECHUM.
2 CrtpoeHre aToMa U MePUOINICCKUIN 3aKOH 2/0 [3, 5, 6]
3 XUMHUYECKas CBSA3b U CTPOCHUE MOJIEKYJ 2/0 [3, 5, 6]
4 OCHOBBI XUMHYECKOM TEPMOIMHAMUKU 2/0 [3, 5, 6]
5 OCHOBBI XUMHUYECKON KUHETUKH. XUMUYECKOE 2/0 3,5, 6]
paBHOBECHE
HucniepcHsle cucremsl. PactBopel. PacTBopEI
0 HEDJIEKTPOJIUTOB U AIEKTPOJIUTOB. 2/0 3,5, 6]
7 ['uapoaus coeii. 2/0 [3, 5, 6]
8 OKHCINTENTFHO-BOCCTAHOBUTEILHBIC PEAKITHH. 31 I3, 5, 6]
DJIEKTPOXUMHUECKHUE TPOIECCHI.
NTOIO: 17/2
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3.5 CamocrosiTesibHasi padoTa CTyJIeHTA

Ne Bunel camocTtoaTensHON pabOThI CTYEHTA O0bem,
n/m yac.
OYH/ 3204H
1 M3yyeHue JeKIMOHHOr0 MaTepuaa 21/49
2 IToaroroBka K MpakTUYECKUM 3aHSATUAM 21/49
3 IToaroroBka k 1a00paTOpHBIM paboTam 21/50
4 BrinosHeHne KypcoBOro mpoeKTa 0/0
5 BrImosHeHne KypcoBoii paboThl 0/0
6 BrinonHenne MHIMBUYaJIbHOTO 3a/1aHuUs 9/9
HUTOIO: 72/157

3.6 KypcoBoii nmpoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

KypcoBoit mpoekt (pabota) MO JUCUUIIMHE Y4€OHBIM IUIAHOM  HE
IPETYCMOTPCHBI.

[To nuctMIuIMHE TPETYCMOTPEHO BHITIOJIHEHHE UHIMBUIYAIHHOTO 3aaHUSI.

O0bem y4eOHOW HArpy3Ku TMpU BBITIOJTHEHUW WHAWBUAYATBLHOTO 3aJaHUs
(KkOHTpONBHOUM paboThl) — 9 wacoB. 3agaHue Ha KOHTPOJBHYIO PabOTy BBIOMpaETCs
CTYyJICHTOM B COOTBETCTBHHM C METOJUYECKUMH YKA3aHHUSIMHU, COTJACOBBIBAETCS C
IPEro/IaBaTesIeM U BBIMTOJHACTCS 110 METONYCCKUMHU peKOMeHarusm [7].

4 ®OHJI OLIEHOYHBIX CPEJICTB

4.1 Kpurepuum " WKajJbl MAJ HHTCTPUPOBAHHONW OLICHKH YPOBHS
cpopMUPOBAHHOCTH KOMIIETECH UM

COCI’I’Z(ZGJZ}ZIOW(Z}Z KomnemeHyuu — nojinoma 3HAHULL

HYJIEBOW ypOBEHb: HEBEPHBIC, HE ApTyMEHTUPOBAHHBIC, C MHOKECTBOM T'PYOBIX OIINOOK

OTBETHI HA BOIIPOCHI. Y POBEHB 3HAHUH HIKE MUHUMAIBHBIX TPEOOBAHUM;

MUHUMAaJIbHbBIN YPOBCHBL: JJaHbI HC IIOJHBIC, HCTOYHBIC U HCAPTYMCHTUPOBAHHBIC OTBCTHI

Ha BONPOCHL. J[omyIieHo MHOTO TpyOBIX OMMOOK. YPOBEHb 3HAHHUM HIYKE MUHHUMAIIbHBIX
TpeOOBaHUM;

IIOPOTOBBI YPOBEHb: JaHbl HEIOCTATOYHO IIOJIHBIE, TOYHBIE WM apryMEHTHPOBAHHbBIC
OTBETHl Ha BOMNpOCHL. [LIOXO 3HAET TEPMHHBI, ONPEACICHUS W TOHSTHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBI. [[0MyIlieHO MHOTO HETPyObIX OIITHOOK;

Cp@I[HI/Iﬁ YPOBCHL: JaHbl 1OCTATOYHO ITOJHBLIC, TOYHBIC U aPTYMCHTHUPOBAHHBIC OTBCTHI Ha

BOIIPOCBHL. B menoM 3HAeT TEpPMHUHBL, OMNPEACICHUS W TMOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OIMOOK;
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IIPOJBUHYTBIM YpPOBEHB: [aHbl IIOJIHBIE, TOYHBIE U ApPryMEHTUPOBAaHHBIC OTBETHI HA
BONPOCHL. 3HAET TEPMHUHBI, ONPEACICHUS M IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, MPUHLIHUIIBL. J[OMYIIIEHO HECKOJIBKO HETPYObIX OIINOOK;

BBICOKHUI YPOBCHL: JaHbI IIOJIHBIC, TOYHBLIC U APrYMCHTHUPOBAHHBLIC OTBCTHI HA BOIIPOCHI.

3HaeT TEPMUHBI, ONPEJEICHUS U MMOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOILLEHUS,
IPUHLHAIBL. JIOMYIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — ymeHus
HYJIEBOIl ypOBEHB: IIOJIHOE OTCYTCTBUE IMOHMMAHUS CyTH METOJIMKU PEIICHUS 3aJauu,
JOIYIIEHO MHOKECTBO rpyOeiinx ook / 3a7jaHusl HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJIbHBIN YPOBEHb: c1ab0e MOHUMAaHUE CYTH METOJIMKH PEIIeHUs 3a/1a4H, IOy IEHbI

rpyobie ommOku. Pemienuss He oOocHoBaHbl. He ymeer wucnonb3oBaTh HOPMAaTHUBHO-
TEXHUYECKYIO IuTepaTypy. He opueHTupyercs B crienuaabHON HAy4YHOM JINTEPATYPE;
IIOPOTOBBI YPOBEHB: JOCTATOYHOE NOHMMAHHWE CYTH METOJUKHA PELICHUS 3a7auH,
JomyuieHsl  ommOKu. Pemenuss He Bcerga OOOCHOBaHbI.  YMEET — HCIOJB30BATh
HOPMAaTUBHO-TEXHUYECKYIO JuTeparypy. Ciabo OpUeHTUpYETCs B CIIEHUAIbHON HAaydHOH
JIUTEpaType;

CPEAHUN YPOBEHb. B ILIEJIOM IIOHMMAET CyTh METOIMKHM DEIICHUS 3a1a4d, JOIIYLICHBI
ommOku. Pemienuss He Bcernma OOOCHOBaHBL. YMEET UCIONB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY;

HpOI[BI/IHYTBIfl YPOBCHL: B IECJIOM ITOHUMACT CYyTb MCTOAMKHU PCIICHUA 3a1a4M, JOIMYIICHbI

HeToyHocTH. CriocobeH 00OCHOBaTh pEIIeHUs. YMEET HCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIHATIbHYIO HAYYHYIO JINTEPaTypy;

BBICOKMI YPOBEHb: MOHUMAET CyTh METOJIMKU pemieHus 3aaadu. CrnocoOeH 000CHOBAThH
peleHrs. YMEeT HUCIONb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHEIUAIBHYIO HAYYHYIO
JUTEPATYpPy, NEPETOBOU OIIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue Ha8blKaMU
HYJIEBOM ypOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HaBbIKAMU  BBITIOJHEHUS
npodecCHOHANIBHBIX 3a/1a4. He MOKeT BBINOJHUTD 3aaHNS;
MUHUMAQJIBHBI yPOBEHb: HE JIEMOHCTPUPYET BJIAJCHHE HABBIKAMHU BBINOJHEHUS
npodeCCUOHANIBHBIX 3aJ1au. VICIBITHIBAET CYIIECTBEHHBIC TPYIHOCTH TIPH BBITIOJIHEHUU
OTJICIbHBIX 3aJIaHUI;
MOPOTOBBI YPOBEHB: BIIAJICET HABBIKAMHU BBITIOJHEHUS NPO(PECCHOHANBHBIX 3a/ad Ha
MOPOTOBOM YpOBHE. 3a/1aHMsl BBITIOJIHAET MEIJIEHHO U HEKAYE€CTBEHHO;

CpCI[HI/Iﬁ YPOBCHL: BJIaACCT HABbIKAMHU BBIIIOJTHCHH A HpO(I)eCCI/IOHaJ'IBHBIX 3ajgad. 3aI[aHI/I$I

BBITIOJIHSET Ha CPETHEM YPOBHE 1O OBICTPOTE U KaYECTBY;
MPOJBUHYTHII ~ yYpOBEHb:  BIAJ€ET  YBEPEHHBIMM  HABBIKAMH  BBINOJHEHUS
npo(ecCHOHANBHBIX 3aJady. bBBICTPO M KauyecTBEHHO BBHINMONHSIET 3aJaHUs, WHOTAA
JIOIyCKasi HE3HAYUTENbHBIE ITIOIPEIIHOCTY;
BBICOKHMI ypOBEHb: BJAJICET YBEPECHHBIMU HaBBIKAMH BBIIOJHEHUS MPOPECCHOHATBHBIX
3aja4. bBpICTPO M KA4yeCTBEHHO BBINOJHSAET 3aJaHus, INpPU HEOOXOAUMOCTH
JEMOHCTPUPYS TBOPYECKHUM IMOIXO.
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Obobwennas oyeHka cqhopmMupo8aHHOCmMu KOMnemeHyu

HYJIEBOIl YpOBEHb: Ha HYJIEBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIOUINE; OJHA MU

JIBE U3 TPEX, OCTaIbHBIC — Ha 00JIee BRICOKOM YPOBHE;

MUHUMAaJbHBIN YPOBEHb: HA MUHUMAaJIbHOM YPOBHE C(POPMUPOBAHBI: BCE COCTABIISIONINE;

OJIHA WUJTU JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BELICOKOM YPOBHE;

MOPOTOBBIN YPOBEHH: HA TTOPOTOBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIFOIINE; OJIHA

WJIM JIBE U3 TPEX, OCTAIbHbIE — HA 00JIee BHICOKOM YPOBHE;

CpeIHUI YPOBEHB: Ha CpeIHEM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OJHA WIIH

JIBE U3 TPEX, OCTaIbHbIE — HA 00JIee BBICOKOM YPOBHE;

MIPOJIBUHYTHIN YPOBEHb: Ha MPOJABUHYTOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIOLIMUE;

OJIHA WJIM JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;
BBICOKMI YpPOBEHb: Ha BBICOKOM YypoBHE CGHOPMUPOBAHBI BCE COCTABIISIOIIUE
KOMIICTCHITH.

4.2 Bonpocsl K 3K3aMeHY U IpUMep IK3aMEHAIHOHHOT0 OMWieTa

1. CrexuomeTpuuecKre COOTHOIIECHUS (MacCOBbIC, MOJBHBIE, OOBEMHBIC) MEXIY
B3aMMO/ICUCTBYIOIINMH BEIIECTBAMMU.

2. OcHOBHBIE TEPMOAMHAMUYECKUE QYHKIUU, UX PUZNUECKUN CMBICI.

3. Onpenenenne TemioBoro 3hdexra peakiuu. DHI0- U IK30TEPMUICCKHUE PEAKIIUH.

4. DOurponus, ¢usnueckuil cmbica. Kputepuil camMonpou3BOJIBHOTO MPOTEKAHUS
pEeaKklUy B H30JIUPOBAHHBIX CUCTEMAX.

5.CBobognass  sHepruss  ['mbOOca. HampaBieHue  mpoTeKaHUsT  peakUMd B
HEU30JUPOBAHHBIX CUCTEMAX.

6. Xummnueckas kuHetuka. Kunertnueckoe ypaBHeHne peakuuu. [1ocTossHHAs CKOPOCTH.
7. IlopsimoK peaklMy MO BEUIECTBY. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLUEHTpaIu!
pEareHToB.

8. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEpaTypbl. Y paBHEHUE AppeHnyca.

9. Xnmuueckoe paBHOBecue. KoHCTaHTa paBHOBECHS.

10. Cmemenne xumuyeckoro pasHosecus. [Tpunnun Jle-Illarense.

11. PacTBOpBI HEANEKTPOIUTOB. BHIBI KOHIIEHTPALUK PACTBOPA, EAUHULBI U3MEPEHUS.
12. PacTtBOpBI 37€KTPOIUTOB. CTENEHD JUCCOIUALINH.

13. IIpon3BeneHne pacTBOPUMOCTH MAJIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIATOB.

14. NonHoe nipousBeaeHue Bobl. pH pacTBOpoB.

15. MupukaTopsl. KauecTBeHHOE OmpenesieHne KUCIOTHO-IIEIOYHOW XapaKTEpUCTUKU
pacTtBopa.

16. Bydepnsie pactBopsl. bydepnas eMKoCTb.

17. KonnuratuBHbIE CBOMCTBA PACTBOPOB HEIEKTPOJIUTOB. TeMIleparypbsl KUIIEHUS U
KpUCTaJUIM3aLMU PACTBOPOB.

18.  KosuraTuBHblE  CBOWCTBA  pacTBOPOB  3JEKTPOJUTOB.  M30TOHMYECKUI
KO3 buULIMEHT.

18. OKHCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. OCHOBHBIE TOHATHS: IIPOLIECCHI
OKHUCJIEHHS, BOCCTAHOBJICHHUS; OKUCIIUTEIh, BOCCTAHOBUTEIIb.

19. OxucnuTenbHO-BOCCTAaHOBUTEIbHBIE peakiuu. HampaBieHue caMonpou3BOJIBHOTO
npoTtekanus peakuuil. [lonstue 3.1.c. mpouecca.
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20. XuMu4ecKue CBOMCTBAa METaUIOB. KonnuecTBEHHAs OLIEHKA AaKTUBHOCTH METAJIIOB.
21. XuMuueckue CBONMCTBA MeETA/UIOB. B3aumoneincTBHe METAIOB C BOAOU H
pacTBOpaMH LICIIOYEH.

22. XUMHUYECKHE CBOWCTBAa METAJUIOB. B3aumozeiicTBue MeTasioB ¢ pa30aBiIeHHON U
KOHILICHTPUPOBAHHOMN CEPHOU KHCIIOTOM.

23. XuMu4ecKkue CBOMCTBAa METAIOB. B3ammoselicTBre METauioB ¢ pa30aBiICHHONW U
KOHIEHTPUPOBAHHOW a30THOW KUCIIOTOM.

24, XuMu4YecKre UCTOYHUKY ToKa. Onucanue paboThl raIbBaHUYECKOTO JIEMEHTA.

25. YpaBuenue Hepucra. 3aBucumocts OB-moTeHnmana BOJOPOAHOIO JEKTPOJA OT
pH cpensl.

26. Ypasnenue HepHera. 3aBucumocts OB-noTeHIMaIa METANIMYECKOTO 3JIEKTPOAA OT
KOHLIEHTpallMu KaTHOHOB METaJlJIa.

27. KoHIIEeHTpallMOHHbIE TaIbBAHUYECKUE AJIEMEHThI. PacyeT 3./1.c. TAKOro MCTOYHHKA
TOKA.

28. Koppo3ust meTamioB. DNEKTPOXUMUYECKask KOPPO3US.

29. 3amuTa oT KOppo3uu. KaroHeie U aHOAHBIE TOKPBITHS.

30. HaHnotexHonoruu 1 Hanomatepuaibl. OCHOBHBIE TIOHSTHSI.

IIpumep 3K3aMeHALMOHHOTO OMJIeTAa:

T'OYBIIO «IOHEINKWIA HAIIMOHAJIbHBIA TEXHUYECKWI YHUBEPCHUTET»
YpoBeHb BBICHIEr0 MPOPEeCcCHOHATBHOTO

] OakaiaBpuaT

00pa3oBaHus:

HanpaBsneHnue noaroToBku: 22.03.02 "Mertamnyprus'”

HampasneHHOCTD (IPOQHIB): [pomMbIiuIeHHAs TEIIOTEXHUKA

Merannyprus 4yrysa
O0paboTKa METAJJIOB IABJICHACM
OeKTpOMETALTYPIus CTaIU

MeTajutyprusi IIBETHBIX METAIUIOB

Cewmectp: HEePBBIH

VYueOHast AMCUMIUINHA: Xumust

BUJIETNe 1
1. Xwumunueckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
2. DOJIC HukeneBoro KoHIIEHTparmoHHOTo ['D, KaToa KOTOPOTO CTaHAAPTHBIN, paBHA
0,177 B. Berauciure koHneHTpamuio noHos Ni%* Bo BTopoM aiekTpoe.

YTBepKIeHO Ha 3aceqaHnu Kadeapnl «O0m1as, pusndeckas ¥ opraHuvIecKast XUMHUs»
(HamMeHoBaHue Kadeaphl MOTHOCTHIO)
IIpoToxon No oT
3aB. kadeapoi E.N. Bomkosa
(moamuch) (®.1.0.)
DK3aMeHaTop T.I1. Kynumiosa

(o ammcs) (®.1.0.)
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4.3 Kputepum oueHMBaHUS
KPUTEPUU
OLICHMBAHMSA IK3aMEHALMOHHOI padoThI
10 AMCHUIVIHHE «XUMUA»

AJ1s1 00y4arommxcsi no HanpapjeHuio noaroroBku 22.03.02 ""Meraaayprus’
npoduias «IIpoMbllIeHHAs] TEIVIOTEXHUKA», «MeTaJIIyprus 4yryHa,
«O0padoTKa MeTAJIOB JaBJIEHHEM, «DJIEKTPOMETAJIYPIUsl CTATM,
«MeTanyprusi IBETHBIX METAJJIOBY

IIpomexyTouyHasi arrecTanusi. DK3aMEH MPOBOJIUTCS NMHUCBMEHHO IO OWIETaMm.
buner coxepxxutr 2 Bompoca, KaXAbli M3 KOTOPbIX TpeOyeT KOHKPETHOI'O OTBETA.
[TpaBHIIBHBII OTBET Ha BONPOC OLIEHUBAETCS B ABaALAThH IATh OaysioB. Ecnu oTBeT He
IIOJIHBIA, TO OH OLIEHMBAETCs B IIATHAaAUaTh OayioB. Ilpu OTCyTCTBHHM NpaBUIBHOTO
OTBETA Ha MOCTABJICHHBIN BOMPOC 00yYarouuics nojaydaer Hoib 0amioB. [lomyueHnnbie
Oabl 32 OTBETHl HA BOIPOCHl OWJIETa CYMMHPYIOTCI M C Y4Y4E€TOM pe3yJbTaTOB
TEKYIIEr0 KOHTPOJIs PabOThl CTyACHTa BBIBOJUTCS UTOTOBas oreHka 1o 100-0amipHON
IIKaJe.

ITo kaxxnomMy Bompocy:

— «25 6annoBy — BBICTABIIAETCS, €CIU MPH OTBETE HA BOIIPOC CTYJACHT OOHAPYKHI
yMEHHE CBOOOJHO, JIOTMYHO, YETKO U SCHO MPEIOCTaBISATh TPAMOTHBIC, MPABHIbHBIC
OTBEThl Ha MOCTABJICHHBIM BOMNPOC C WCHOJB30BAHUEM TEPMUHOJIOTMM W CHUMBOJIUKH B
HEOOXOIMMOIN JIOTMYECKOM IOCIEOBATEIbHOCTH, a TaKXKe CBEIECHUM U3 JpPYrux
JUCUMIUIMH M 3HaHUM, NPUOOPETEHHBIX paHee; TBEPAbIE NPAKTUUECKHE HaBBIKU C
TBOPUYECKUM IIPUMEHEHUEM IOJYYEHHBIX TEOPETUYECKUX 3HAHUU; JEMOHCTPALUIO
NOHUMAHUSl NPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MNOATBEP)KICHHBIX JaTaMH; YMEHUE
UCIIOJIb30BATh TPUOOPETEHHbIE 3HAHMS M HAaBbIKM B HECTaHJAPTHBIX CHUTYyalUsX,
TpeOyIOIMX BbIXOJAa Ha MHOH, Ooyiee BBICOKMI YpPOBEHb 3HAHWW; IPUBEJICHbI
apryMEHTHUPOBAHHBIE BHIBOJIBL;

— «20 6amnoB» — BBICTABISETCS, €CIIM MPHU OTBETE HA BOMPOC CTYIEHT MPOSBUI
BBICOKMI YpPOBEHb 3HAaHUU NpPHU OTBETE Ha BONPOC, MOKa3ajdl YMEHUE NPHUMEHSITh
TEOPETHUYECKUE 3HAHUS Ul PELICHHUs ITOCTaBIEHHOW 3aJayd, YETKO BIAACET U
IPUMEHSET WCTOPUYECKYIO TEPMUHOJIOTHIO, yMEET (POPMYIHPOBATH BBIBOJbI, OJHAKO
IpU OTBETE HAa BOMPOCHI JOMYCTHJI HEKOTOPbIE HETOYHOCTH, HEIOCTATOYHO 0OOCHOBA
COOCTBEHHYIO TOUYKY 3pEHUS 0 3aJaHHOU pobiieme;

— «15 6annoB» — BBICTABIAETCS, €CJIU IPU OTBETE HA BOIIPOC CTYJAEHT OOHAPY KU
yMEHHE CBOOOJHO (hOpPMYIMpPOBaATh MPABUIIbHBIE OTBETHI HA MTOCTABJIEHHBIE BOIPOCHI C
UCIOJIb30BAaHUEM TEPMHUHOJIOTUH; HAJUYME HECYIIECTBEHHbIX HEIOCTaTKOB WU
HapylIeHUs IOCJIENI0BAaTENbHOCTH HU3JIOKEHHUS; Cj1aboe MOHMMaHHWE IMPUYMHHO-
CJIEICTBEHHBIX CBSI3€i; HE3HAUMUTEIbHbIC HENOCTATKHM WM OMMOKM B H3JIOKEHUU
MmaTepuaia;

— «10 6annoB» — BBICTABISAETCS, €CJIU IIPU OTBETE HA BOIIPOC CTYJAEHT OOHAPY KU
0a30Bbl€ 3HAHUS IO BONPOCY, 3HAHME OCHOBHBIX IOHATHHA W JAaT, ONUCHIBAIOLIUX
3aJJaHHBIA MPOLIECC, OJHAKO JMAOMYCTUJ CYIIECTBEHHbIC OIIMOKU TPH HU3JI0KECHUH
MaTepuanga, HE CMOI CHCTEMaTHU3WPOBATh HCXOJHBIE JAaHHbIE U CHOPMYIUPOBATH
BBIBO/IbI;
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— «5 0anIoB» — BBICTABIIAETCA, €CIIU [P OTBETE HA BOIIPOC CTYAEHT OOHAPY KU
BJAQJICHHE  OCHOBHBIMHM  TOJIOKEHUSIMH  MaTepuana, HO  (¢parMEeHTapHO W
HEIOCIEA0BATEIbHO JAeT OTBETHl HA IIOCTABJICHHBIE BONIPOCHI; NPOIAEMOHCTPUPOBAI
cnaboe 3HAHME MaTepuana, HEYMEHHE BBICTPOUTH MPHUUYMHHO-CJIEICTBEHHBIE CBS3H,
caenaTh apryMEHTUPOBAHHBIE BBIBO/IBI;

— «0 6annoB» — BBICTABIAETCA, €CIU MIPU OTBETE HA BOIMPOC CTYACHT OOHAPYKUI
HE3HAYUTENbHBI O0IMUKA 00beM 3HaHHWM, OTCYTCTBUE HABBHIKOB B H3JI0XKEHHUH
UCTOPUYECKOIO0 Marepuajna, II0 pa3iM4HbIM TEMaM  JAUCUUILIMHBL  JOIYCTHII
IPUHLNINNATIBHBIE OIUMOKU TEPMUHOJIOTUYECKOTO U (DAKTOIOTMYECKOI0 XapakTepa.
YTBepkaeHo Ha 3aceqaHuu Kadenpsl O0mas, pusnueckas 1 OpraHuyeckas XUMHUs,

nporokon Ne  or . 20 T
3aBenyromuii kadeapoi Bonkosa E. 1.
Tabmuma 1 — Pacipenenenne 6amioB Mo CEMECTPOBOMY DK3aMEHY
dopMa KOHTPOIS MaxkcumManbHO
BO3MOKHOE KOJIMYECTBO
OaJII0B
OTtBeT Ha BOIIPOCHI Borpoc 1 25
IK3aMEHAIMOHHOTO Omera BOTIPOC 2 25
NTOIoO: 50

Texymmii KOHTPOJIb 3HAHUH CTYACHTOB OUYHOM POPMBI 00YUEHUS TPOU3BOIUTCS
0 pe3yJbTaTaM YCTHBIX M NMHUCBMEHHBIX OMPOCOB B XOJI€ MPOBEACHUS MPAKTHUUYECKUX
3aHATUN; CTyJEHTa 3a04HOM (opMbl OOyYeHHS — TO pe3ysibTaTaM BBIIOJHEHUS
KOHTPOJIbHOM paboThI.

[IpenonaBareneM OIIEHUBAIOTCS OTBETHI CTYJAEHTOB Ha MPAKTHUECKUX 3aHATHUSX,
y4acTHe B IUCKYCCHSIX, TOTIOJHEHUSI OTBETOB Ha OTJIEJIbHBIE BOMPOCHI, PEIIECH3UPOBAHUE
BBICTYIUICHU PYT JIpyra U TOMy Mojo0Hoe. 3a KaXK/bIi BUJl pabOThl HA CEMUHAPCKOM
3aHSATUU CTYACHT TIOJIy4aeT OMNPEeeICeHHOEe KOJIMYEeCTBO OauioB, YCTAHOBJIEHHYIO
npenojaBaresieM (MakcMMallbHO 2,5 Oamna). YcmemHas paboTa Ha CEMHUHAPCKHUX
3aHATUSX JlaeT CTYJIEHTY TMpaBO MPETEHJOBaTh Ha MOBBIIIEHUE MOJYJIbHOU
PEUTUHTOBOM OLICHKH.

Tabnuna 2 — Pacnipenenenne 6amioB TEKYIIEro KOHTPOJIs

Bupg padotsi MakcuMaJjabHOe
KOJIN4eCTBO 0aJU10B
Jnst ctyieHTOB 04HOI GopMBbI 00yUYeHHsI

OTBeThI Ha ceMUHAapax (3a KaXJ10€ 3aHATHE) 2,5 6amna
- TOKJIaJ 110 2 0a10B
- pEIEH3Usl OTBETA 1 6amn
- JIOTIOJTHEHUE 1 Gamn
- BOIIPOCHI 1 Gamn
VYyactre B Hay4YHOU KOH(EpPEHIIUN 4 Ganna
YyacTue B 3aceJaHiH KPYTJIoro CToJa 3,5 6annma
HNToro MmakcuMaaibHO BO3MOKHOE 50 6ass10B
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Bupa patotsi MakcuMaJjabHOe
KOJINYeCTBO 02J1710B

JUIs1 CTYy1IeHTOB 32049HOM ()OpMBbI 00yUeHHU S

BrinositHeHHE KOHTPOJIbHOM Pa0dOThl (MHAWBUIYAJIBHOTO
P P (MHAMBHIY 10 30 6amtoB

3a/1aHuUs)
3ammuTa UHIWBUIYTBHOTO 3aJaHus (KOHTPOJIBHON PabOTHhI) 10 20
HNToro MmakcuMaaibHO BO3MOKHOE 50 6as10B

HToroBas oneHka onpeeseTcss MyTeM CyMMUPOBAHUS KOJIMYECTBA OAJLIOB TIO
pe3ynbTaTaM TEKYIIETO KOHTPOJIS U KOJWYECTBA 0AJIOB MO PE3yJIbTaTaM CEMECTPOBOTO
sK3amMeHa. MaKkCMMAaJbHO BO3MOKHOE KoiudecTBO 6auioB — 100.

[Tomyuennass onenka mno 100-OayuibHOM 1IKane OMpenessieT OLEHKY 10
rocyaapcTBeHHoM mkane u mkaiae ECTS:

Cymma 6aju1oB Ouenka Ouenka
o 100-6apHOM 1IKae no mkaie ECTS 110 TOCYJIApCTBEHHOM IIKAJIE
90-100 A OTau4HO
80-89 B XoboLo
75-79 C P
70-74 D v
60-69 E JIOBJIETBOPUTEIHHO
35-59 FX He
0-34 £ YAOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIbHBIM IMOBTOPHBIM U3YUCHHUCM NUCLUIIIINHLBI.

4.4 Ilpumep TeKyLIero onpoca Ha J1adl0paTOPHBIX 3aHATHAX
JlabopaTopHas pabora Ha Temy: KHCIOTHO-OCHOBHBIE CBOWMCTBAa OKCHUIIOB U

TUAPOKCUIOB. BOmpock mpu TeKyIeM omnpoce:

1. Kakre oCHOBHBIC KJIACChI HEOPTaHWYECKUX COCTMHEHUI BBl 3HACTE?

2. Kakue ciioHbIe BEIIeCTBa OTHOCAT K OKCHJIaM?

3. Kak ompenenuth OCHOBHO-KHUCJIOTHBIE CBOMCTBA OKCHIOB: TEOPETHYCCKHU?
AKCIEPUMEHTAIIBHO?

4. Kakue cJI0)KHbIE BEIIeCTBA OTHOCST K THIAPOKCHIaM?

5. Kak onpenenuTs OCHOBHO-KHCIOTHBIE CBOWCTBA THAPOKCHUIOB: TEOPETHICCKHU?
AKCIEPUMEHTAIBHO?

6. Uto o3HauaeT TepMuH «amdorepHOCcTh»? IIpuBeauTe nmpumMepsl aM()OTEPHBIX
OKCHUJIOB Y TUAPOKCH]IOB.

7. KakuMH KHCIIOTHO-OCHOBHBIMHU CBOMCTBaMHM 00iamaroT okcuuabl: Si0,, CrOs,
BaO, Cu,0? Ob6ocHyiiTe CBOI OTBET.

8. KakuMu KHCIIOTHO-OCHOBHBIMH CBOMCTBaMU 00JafatoT ruapokcusi: Cu(OH),,
H,COs, Zn(OH),, Ti(OH),? O6ocHyiiTe cBOIi OTBET.

9. C xakuMM BeIECTBAMH B3aWMOJICHCTBYET PacTBOp Tuapokcuaa Hatpus: HyS,
Ca0, S0O,, Ba(OH),, Cs,0? O6ocHyi#iTe CBOI OTBET.



18

10. C kakumu BeliecTBaMH B3aUMOJICHCTBYET pacTBOp cepHoit kucioTel: H,COs,
CO;, SiO,, CuO? O6ocHyiiTEe CBOM OTBET.
OTBeThl Ha BOIMPOCH BXOJHOTO KOHTPOJISA YYMTHIBAIOTCS TpEMOJaBaTejeM B
pe3ysbTaTax TEKYIIero KOHTPOJIsl pabOThI CTYACHTA.

4.5 KypcoBoe npoexkTHpoBaHHe - YYCOHBIM TIAHOM KypCOBO€ TPOEKTHPOBAHUE
HE 3aIUIAaHUPOBAHO

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEeparypa

1. O6mias m HeopraHWYecKas XUMHUSA [DIEKTPOHHBIN pecypc] : Y4eOHUK s
By30B / D.T. OranecsiH, B.A. Tlonkos, JI.T. Illep6akoBa, A.K. bpens ; mox pen. 3.T.
Oranecsna — M. : MzparensctBo FOpaiit, 2016. - 447 c. — Pexum pgoctyna :
http://ed.donntu.ru/books/19/cd9209.pdf. - 3ar. ¢ skpana.

2. XuMmusl 3I€MEHTOB [DIEKTpOHHBIN pecypc]| : ydeObnuk st By3oB / O.T.
OranecsH, B.A. Ilonkos, JI.T. [llepbakoBa, A.K. bpens ; mox pen. 9.T. Oranecsina —
M.: U3narenscTBO Opaiir, 2017.- 251 C. —  Pexum JOCTyIIa
http://ed.donntu.ru/books/19/cd9210.pdf. - 3ar. ¢ 3kpaHa.

I1. TonmostHUTEILHASA JIUTEPATYpPA

3. IIpakTuky™m 110 00IIeH XUMHUK [ DIEKTPOHHBIN pecypc] : yueb.-MeTo 1. mocodue
JUI.  CTYJIEHTOB HMHXEHEepPHO-TeXHUYecKux cnenuanbHocter / CoctaB. : B.B.
[Ipucenckuii, E.N. Bonkosa, T.II. Kymumosa, JIL.LU. Py6neBa / mon penak. B.B.
[Ipucenckoro. — Jloneux : TOYBIIO «JIOHHTY», 2017. — 160 c. — Pexxum pocrtyna:
http://ed.donntu.ru/books/17/cd6375.pdf - 3arm. ¢ sxpana.

4. Xumus [DIeKTpOHHBIM pecypc] : Y4eOHMK s BBICIIUX — y4ed
3apeaenuii./ [A.A. ['ypoB u nap] .- 4 —e u3n, crep.- M., UzmarensctBo BI'TY um. H.O.
baymana, 2017. - 775 ¢. — Pexwum noctyna : http://ed.donntu.ru/books/19/cd9211.pdf.
- 3ar. ¢ 3KpaHa.

6 YAHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
Y4eOHO-MeTOAMYECKUE U31aHKsl, pa3paboTannbie B JJonHTY:

5. Metonuueckue ykazaHUs K JaOOpaTOpHBIM paboTaM Mo OOIIeH XUMHU
[DnmekTpoHHBIN pecypc] : mms 00ydaromuxcsi HEXMMHUYECKUX CHEIMATbHOCTEH BCEX
dopm ob6yuenus / T'OY BIIO "IHOHHTY", Kadeapa oOme#, ¢usndeckoir wu
opranmdeckoit xumun ; [OYBIIO "JOHHTY", Kad. o6m1., ¢us. u opran. Xxumuu ;
[cocT. E.W. BonkoBa u ap.]. - 1 M6. - Jouenk : [OY BIIO "JOHHTY", 2020. - 1
daiin. - Cuctem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5167.pdf



http://ed.donntu.ru/books/19/cd9209.pdf
http://ed.donntu.ru/books/19/cd9210.pdf
http://ed.donntu.ru/books/17/cd6375.pdf
http://ed.donntu.ru/books/19/cd9211.pdf
http://ed.donntu.ru/books/20/m5167.pdf
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6. MeTonnueckre peKOMEHIalUU JUIsl CAMOCTOSTEIbHOM pabOThl U BBINOJIHEHUS
WHIUBUIYAIBHBIX 3aaHuii 1o guctuiuimHe "OOmas w HeopraHWveckas XuMus"
[DnexTpoHHBIN pecypc] : ans oOyuatonuxcs mo HampasieHuto 18.03.01 "Xumuyeckas
texHonorus", Bcex ¢opm oOyuenus / 'OY BIIO «IOHHTY», Kadenpa obmei,
¢uznyeckoit n oprannyeckoit xumuu ; 'OYBIIO "JJOHHTVY", Kad. obm., ¢us. u
opras. xumud ; [cocT. E.W. Bonkoga]. - 3 M06. - Jlonenk : TOYBIIO "JOHHTY", 2020.
- 1 daiin. - Cucrewm. TpeOOBaHMUS: Acrobat Reader.
http://ed.donntu.ru/books/20/m5253.pdf

/. Meroanueckue yKa3aHus U KOHTPOJIbHBIE 3aJlaHUs 10 XUMUU [DJIEKTPOHHBIN
pecypc] : mnsa cryneHtoB 3aouHoro otaenenus / 'OY BIIO «/IOHHTVY», Kadenpa
obmiert, ¢uzmdyeckod u opranuueckorl xumuu ; ['OYBIIO "JOHHTY", Kadenpa
obmrert xumuu ; 'OY BIIO "JIOHHTY", Kad. obmeit xumuu ; coct.: B.B. Ilpuceackuii
u np. ; [mox pea. B.B. Ilpuceackoro]. - 1 M6. - lonenx : IOHHTY, 2017. - 1 daiin. -
Cucrem. TpedoBanus: Acrobat Reader. http://ed.donntu.ru/books/17/m4462.pdf

JIEKTPOHHO-UH(OPMALIOHHBIE PeCypPChI
OBC JJOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru

7. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHbI

7.1. Yuebnas aynutopus Ne 7.417, yaeOHbII KOpIyC 7, Il IPOBEICHUS 3aHITHIA
JICKITMOHHOTO THITA, TPYIIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIMM, TEKYIIIETO KOHTPOJIS
U TIPOMEKYTOYHOU arTecTanuu (MyJIbTUMeAuitHoe obopynoBanue: HoyTOyk (OC -
Windows 8.1 Professionalx86/64 (akanemuueckas mnoamucka DreamSparkPremium),
LibreOffice 3.3.0.4 (muniensus GNULGPLV3+ u MPL2.0), MyIbTUMEIUAHBIN IPOSKTOP,
9KpaH; CHeNUATM3UPOBaHHAs MeOeb: JOCKa ayIuTOpHAs, CTOJIbI ayJIUTOPHBIC, CTYIIbS
YUEHUYECKUE; IEMOHCTPAIIMOHHBIE CTEH/IBI U TUIAKATHI).

7.2. Yuebnas aymutopus Ne 7.115, yueOHbIi kopmyc 7, AJii TNPOBEACHUS
7a00paTOPHBIX 3aHATUM, TPYNIOBBIX W WHAWBUIYAIbHBIX KOHCYJIbTAllUM, TEKYILEro
KOHTPOJISI U IPOMEXYTOUHOM aTTecTaluu (MyJIbTUMEIUHHOE 00OpyHOBaHHE: HOYTOYK
(OC - Windows 8.1 Professionalx86/64 (akagemudeckas moamucka DreamSparkPremium),
LibreOffice3.3.0.4 (mumensus GNULGPLvV3+ u MPL2.0), MyabTUMeTUIAHBINA TPOSKTOP,
9KpaH; CHENUaTN3UpPOBaHHAs MeOeNb: MOCKa ayAWTOpHAs, CTOJBl AyAWTOPHBIE, CTYJIbs
YUECHHYECKHE; JEMOHCTPAIMOHHBIE CTEH/Abl M IUJIaKaThl, BECHIAHAJUTUYECKHUE, BECHI
TEXHUYECKHE; IITaTUBBI JIAOOpaTOpHbIC; MKad METALTUYEeCKUl; IKa(bl CYNIUIbHBIC;
mkagbl BRITSDKHBIE; pepakromerp MPD-22; akBaguctiwisitop J-4; naboparopusiii pH-
METp; MOCYJ]a XUMUYECKasl CTEKJISIHHAS: POOUPKHU, OFOPETKH, BOPOHKHU, KOJIOBI).

7.3. IloMenieHus 1Ji CaMOCTOSATENIbHOM pabOThI C BO3MOKHOCTBIO TOJIKITIOYEHHUS K
cetu "MHTepHer" u oOecriedeHWeM JOCTylla B DJIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeNIbHYI0 Cpely OpraHW3alluu: YHUTajJbHbIC 3alibl, ydyeOHbIe Kopmyca 2, 3
(KoMmbroTepHass TeXHMKa C BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu «UMHTepHeT»
o0ecrieyeHreM JOCTylla B AJIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTE/IbHYIO Cpeny


http://ed.donntu.ru/books/20/m5253.pdf
http://ed.donntu.ru/books/17/m4462.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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(BUOC JOHHTY) u snexkrponHo-oubnuoreunyio cucremy (ObC IPRbooks), a Takxke
BO3MO>XHOCTBIO MHJIMBUyaJTbHOTO HEOTPAHWMYEHHOTO J0cTymna oOydarommxcs B ObC u
BUOC nocpenctBom Wi-Fi ¢ mepcoHanbHbIx MOOMIBHBIX ycTpoiictB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — odmectBennas yunen3us MPL 2.0, Grubloaderfor ALT
Linux — muuensus GNULGPLv3, Mozilla Firefox — muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — nutiensus GNUGPL).
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