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Mporpamma omcumnnnmHel "dusmyeckas xumma"; 050100.62 Meparornyeckoe obpasoBaHue; 3asenytownii Kagoenpow, A.H. (AOLEHT)
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MporpamMmy aucumnnvHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) MnbMaHwmnHa
C.N. Kagpenpa xummnyeckoro obpasoBaHms Xummyeckuii MHCTUTYT um. A.M. ByTtneposa ,
gilmanshina@yandex.ru

1. Uenn ocBOEHNS AUCLUMINHBI

dopmrpoBaHue 6a30BbIX 3HAHWUIA M OCHOBHbIX MOHATWIA PU3NYECKO XUMUW, NPELCTaBNEHNI O
PyHOaMeHTanbHbIX 3aKOHaX 1 OCHOBHbIX METOAAX (PU3NKO-XMMUYECKON Haykun, HEOBX0AMMbIX B
MO3HAHUN XMMUYECKMX NMPOLLECCOB U siBNeHniA.DopMmpoBaHne 6a30BbiX 3HAHWUIA 1 OCHOBHbIX MOHATWIA
PU3NYEeCKon XMmMum, NpeacTasneHnii 0 pyHaameHTanbHbIX 3aKkOHax N OCHOBHbIX MeToAax
PUBNKO-XMMUYECKOI HayKUN, HEOBXOAMMBIX B MO3HAHMMN XMMUYECKMX MPOLIECCOB U SIBNEHUIA.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " b3+.B.1 MNpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.62 Neparornyeckoe obpasoBaHNe N OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcs Ha 2 Kypce, 3, 4 ceMecTpbl.

OducumnnuHa B.3+B.1.4. dusnyeckas XmuMmsa OTHOCUTCS K BapUaTUBHOW 4acTu NpogpecCrnoHanbHOro
uuKna uCuUmnnivH.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

CK-5 BnageeT OCHOBaMu OHnU3NYECKON XMMMK

Lndop komMneTeHLUN

B pesynbTaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEeH 3HaThb:

OCHOBHbIE 3aKOHbI XUMUYECKOM 1 CTAaTUCTUYECKON TEPMOANHAMUKNA, XUMUYECKO KUHETUKM 1
Katannsa, MEXaHN3MOB XMMUYECKNX PeakLii, TEOpUM PacTBOPOB 1 (DA30BbIX PABHOBECUIA,
3NEeKTPOXUMUN;

2. IONXeH yMeTb:

pelwaTb TUMOBblE XMMUYECKMNE 3a0a4u, ONpenenaTb KOHCTaHTbl PABHOBECUI 1 CKOPOCTEN
XUMNYECKUNX peakLunii;

3. 0ONXEeH BnageThb:

MeTooaMN pacHeTa TepMOaNHAMNYECKUX NapaMeTpoB peaKLI,I/II7I, MeTooamMmm MmooenmposaHunA
XNMNHECKNX MPOLLECCOB N NOCTPOEHNA OMarpamm.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:
K oBnageHn oCHoBaMun CpVI3I/I'-IeCKOI7I XUMUN.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpyao0eEMKOCTb AUCLMMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHnL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI OTCYTCTBYET B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Paspen
ducumnnuHbl/
Monyns

CemecTp

Hepens
cemecTpa

Buabl n yachbl
ayoMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B wacax)

Nekuunn

MpakTnyeckne
3aHATUSA

Na6opatopHble
paborbl

Tekywiue coopmbl
KOHTpoOns

Tema 1. BBeneHue B

" |[don3nHeckyto XMMnIo.

0

2

Tema 2. OcHOBbI
XMNYECKON
TepMOONHAMUKNA.

. |[Tepmoxumus.

OHTpONUS.
TepmognHammnyeckmne
noTeHumansl.

2,3

Tema 3.
TepmoguHammka
XMIMNYECKOro
paBHOBeCUSA

4,5

Tema 4. PacTBopbl.
dazoBble paBHOBECUS

6,7

Tema 5.
[NoBepXHOCTHbIE
aBneHns n agcopbums.

8,9

Tema 6. PaBHOBECHbIE
SNeKTPOoLHblE NpoLECCH
N 9NEeKTPOLABNXYLWNE
CUnbl.

10

6 YCTHbIA OnpocC

Tema 7. Xummndeckas
KUHeTuKa.

1,2

YCTHbI ONpOC

. |Tema 8. Katanus

4 paboTta

KOHTPO/IbHas

Tema 9. PacTteopbl
9NEKTPONNTOB U
anekTpuyeckas
nNpoOBOAUMOCTb.

4,5

YCTHbI ONpoC

10.

Tema 10.
HepaBHoBeCHbIE
SNEeKTPOHble
npoueccs.

4 paboTta

KOHTpPO/IbHas

NToro

38

52

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. BBepeHne B ou3nMyecKyro Xumuio.
nekumnoHHoe 3aHsitne (1 yaca(os)):
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MecTo hU3NYECKON XMMUN Cpean OPYrux XUMUYECKNX Hayk. MNpeamMeT 1 3anadn onuanyeckonm
XUMUK. Bblpatowmecs y4eHble GUIXUMUKK U X POfb B Pa3BUTUN COU3NYECKOR xumum (1).

naboparopHas pabora (2 4aca(oB)):
NHcTpykTax no TexHuke 6esonacHoctn. BBogHoe 3aHsaTue (2).

Tema 2. OCHOBbI XUMMYECKOWN TepMOAUHAMUKU. TepMOXMMUSI. DHTPONUS.
TepmoavHaMuyeckue noreHuunanbl.

JNeKuMoHHoe 3aHsiTne (7 4aca(oB)):

Xumnyeckas tepmoamHammka. OCHOBHbIE MOHATUSA 1 onpeneneHns. @opMbl 0bMeHa aHepruer ¢
okpyxatowen cpenon. [epBbli 3aKOH TEPMOANHAMMKM U €ro pPofib B XMMUK. Tennosble agddekThl
XMMUYECKMX peakuunin. 3aBUCMMOCTb TEMNOBbIX 3PIEKTOB XMMUYECKMX PeakLmin OT Temnepartypbl
(3). Npouecchl. Bropoe Hayano TepMognHaMUKM 1 ero pofb B XUMUKN. SHTpoNnUSA. MUKpPOCOCTOAHNS
N MaKpPOCOCTOSIHNE CUCTEMbI. DHTPOMNMUSA N TEPMOANHAMUYECKasi BEPOATHOCTb. HecocToAaTenbHOCTb
Teopwu Tennosol cmepTn BeeneHHoli (2). CBobonHas aHeprus. PaboTa XMMNYeCckon peakumm.
3aBrCMMOCTb CBODOAHOW SHEPrnM OT TeMnepaTypbl. XMMUYECKMA NOTEHUMAN U ero CBA3b C
TEPMOAMHAMUYECKUM MOTEHUMANOM. XUMUYECKUA NOTEHUMaN naeanbHOro 1 peanbHOro rasos.
IletyyecTb. AKTUBHOCTb (2).

naboparopHas pabora (6 4aca(oB)):

Tennota n paborta (2). Tepmoxumus (2). SHTPONNS 1 TEPMOAMHAMUYECKME NOTEHUMANbI (2).
Tema 3. TepMmoaMHaMmKka XMuMM4YeCKOro paBHoBecus

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

Xummyeckoe paBHOBECMKE Kak YaCTHbIN cnyyain obwer npobnembl paBHoBecus. TepMoanHamMmmyeckoe
obocHOBaHMe 3akoHa fencTBus macc. KoHCTaHTa paBHOBECKS AJ1S1 TOMOMEHHbIX U FeTepOreHHbIX
cucteM. BnusHne oblwero naBneHms Ha paBHOBecKe B cucteme. PaBHoBecue auccoumaumm um
accoumauum (2). U3otepma xmmmyeckoin peakumm. CBoboaHas aHeprus XMMMYeCKon peakumnm B
CTaHOapPTHbIX yCnoBusx. Pacyet Bbixoaa NpoL4ykKTOB peakuumn npu ctaHgapTHbIX yenosmax. BnmaHue
Temnepartypbl HA KOHCTaHTYy paBHOBECKS. YpaBHeHME n306apbl 1 N30XOPbl XMMUYECKOW peakumm (2).

naboparopHasi pabora (8 yaca(oB)):

OnpepneneHne cocTaBa paBHOBECHON CMecK ra3os (2). YpaBHeHne n3obapbl U N30TEPMb
XMIMUYeCKon peakummn (2). AIsyyeHne xmmMmnyeckoro paBHOBECUS B FOMOreHHON cucteme (4).

Tema 4. PacTtBopbl. da3oBble paBHOBECUSA
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

DUINYECKNA N XUMUYECKNIA MOLAXOAbI K ONUCAHMI0 PacTBOPOB. 3akoH Payns. OTKNOHeHUs OT 3akoHa
Payns. KonnuratneHble cBoiicTBa pasbaBneHHbix pactBopoB. OcMoTnyeckoe nasneHune. Ponb
ocmoca B npupoge, B bmonornyeckmx opraHmamax, B TexHuke. OnpeneneHme MonekynspHoi maccobl
pacTBOPEHHOro BewecTsa (2). TepMoanHammka oasoBbix paBHoBECUA. OCHOBHbIE MOHATUS.
OJOHOKOMMOHEHTHbIE cucTeMmsbl. [narpamma coctosiHus Boabl. PasoBas gnarpamma cepbl (2).

naboparopHas paborta (6 4aca(oB)):

KonnuratneHble cBorcTBa pactBopos (2). OnpeaeneHne MonekynsapHoOn Maccbl PpacTBOPEHHOMO
BelecTBa No TemnepaType 3amep3aHnsa pacteopa (4).

Tema 5. MoBepXHOCTHbIE SIBNEHUS U aacopouums.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MNoBepxHOCTHbIE ABneHMs. Obwme TepMOAMHAMNYECKME NapamMeTpbl MOBEPXHOCTHOMO CMOS.
[NoBepxHOCTHOE HaTsXeHue. [Npasuno AHTOHOBA. [10BEPXHOCTHasS aHEprus u Temneparypa.
[NoBepxHOCTHAs aHeprus v npupoLa sewecTsa. YpasHeHue Jlannaca. KanunnspHble sBneHus.
KanunnspHocTtb. Pabotbl PebuHaepa. Aoreans, Koreaus, CMaymBaHme 1 pactekaHue.
KonnyecTtBeHHble xapakTepnctukun koreamm n agresmn. CmadmeaHme n kpaesow yron. PactekaHve
XuakocTu (2). AoncopbumnoHHoe paBHoBecue. YpaBHeHne aacopbunm Mvbbea. MNoBepxHocTHas
akTmeHocTb. Mpasuno Oiokno-Tpaybe. MoHaTre 06 ancopbumn. Aocopbumns ra3os Ha 0LHOPOLHOM
noBepxHocTn. Teopus MOHOMONeKynspHo agcopbuunn JleHrmopa. Teopus NONMMONEKYNAPHOW
ancopbuun BIT. MNoTteHumnanbHas Teopus agcopbumnn MNonsHn. Teoprs 06BEMHOrO 3anoNHEHNS
mukponop. KanunnapHas koHoeHcaums. (2).

naboparopHasi pabora (6 4aca(oB)):
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OnpepneneHne KOHCTaHTbl aacopbUMOHHOro paBHoBecus (6).

Tema 6. PaBHOBeCHble 3N1eKTpOoAHble NMPOoLLeCChl U INeKTPOABUXYLLME CUNDI.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

MexaHn3M BO3HUKHOBEHWS ckayka noteHumnana n ctpoexHve 9C Ha rpaHuue meTtann-pacTeop.
ONEeKTPOXMMNYecknit noteHuman. Teopmum BO3HUKHOBEHMS cKayka noTeHumnana Ha rpaHuue metann ?
pacTtBop. YpaBHeHNe HepHcTa 0ns anekTpoaHOro paBHOBECUS. DNEKTPOXUMUYECKUE Lienn.
YpasHeHue HepHcta ana 9C ranbBaHuyeckoro anemeHta. Aundpdoy3noHHbIn noTeHumnan (2).
Knaccudomkauuns anektponos (anektpodbl | poaa, |l poaa, okmcnntenbHO-BOCCTAHOBUTENbHbBIE,
NoHcenekTuBHbIe). CTEKNSHHBIV 9NekTpoa. Teopms CTEKNSAHHOro (MeMbpaHHOro anekTpoaa).
MembpaHHoe paBHOBecCKe 1 MeMOpPaHHble NoTeHuuansl (2).

naboparopHas pabora (6 4aca(oB)):

Bblumcnenne 30C ranbBaHn4eCcknx anemMeHToB (2). lNoTeHumnomeTpuyeckunin meton namepeHus pH
(4).

Tema 7. Xummnyeckas KuHeTuka.

JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

dopmanbHas knHetuka. CKoOpoCTb Y KOHCTaHTa CKOPOCTU peakumnn. 3aBUCMMOCTb CKOPOCTH
peakumm oT TemnepaTypbl. Heprus aktmeauun. OnpeneneHne SHeprum akTmeaummn.
MonekynsapHOCTb 1 NOPSAAOK peakunn, NpuYmHbl X HecosnageHns. Peakunm pasnnyHbix NOPSOKOB.
MeTonbl onpegeneHns nopsaka peakuuin. CnoxHole peakuuu (4). MonekynsapHas KUHeTUKa.
Teopus akTUBHbIX CTONKHOBEHWIA, €e 0COBeHHOCTUN. MexaHn3mM MOHOMONEKYNAPHBIX peakunii.
Teopwus akTBHOrO Komnnekca. Peakuum B pactsopax: BNMsiHME pacTBOPUTENS HA CKOPOCTb MOHO- U
6rMoneKynapHbIX peakuuii (2).

naboparopHas pabora (2 4aca(oB)):

OnpegneneHne nopsaka XMMUYECKOM peakummn u aHeprum aktnsauum (2).

Tema 8. Katanus

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

O6Lwume NONOXeHUs N 3aKOHOMEPHOCTUN KaTanuaa. FoMoreHHblin katanna. KncnoTHO-0CHOBHOM
Katanus, ero cneundguka. FeteporeHHbIn katanns. Ponb agcopbunn B reTeporeHHoM Katanuae.
Teopwun reTeporeHHoOro katanusa (2).

naboparopHasi pabora (4 4aca(oB)):

V3y4eHre CKOpOCTY KatanmTu4eckoro pasnoxeHus nepekmcn Bo4opoaa ra3oMeTpudecknm
meToaoMm (3y4yeHrne CKOpOoCTM NHBEPCUMU TPOCTHUKOBOrO caxapa) (4).

Tema 9. PacTBOpbI 3N1€KTPO/IUTOB U 3NeKTpnyeckKasi MpoBOAUMOCTb.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Teopusa AppeHuyca. PaBHoBecusi B pacTBopax cnabblx anekTponntos. Hepoctatku teopum
SNeKTponuTNYecKon guccounaunmn Apperuyca. Npotonutnyeckas Teopus KUCNOT U OCHOBaHWIA
BpeHcTena ? Noypu. CoBpeMeHHbIe TeOpUN Anccoumaumm cnabbix anekTponnTos. KonnuratueHbie
CBOWCTBA pacTBOPOB 3NEKTPONUTOB (2). Teopnsi CUNbHbIX 3N1EKTPONMTOB. [1BUXeHne NOHOB B
SNEeKTpPUYecKoM none. YaenbHas n 9KBUBaNeHTHas sanekTpnyeckas nposoanuMocCTb, 3aBUCUMOCTb OT
pasHblX pakTopoB. AHOManbHas NOABUXHOCTb MOHOB MMAPOKCOHUS M TMOPOKCUNa.
KoHoykTtomeTpuyeckas syenka (2).

naboparopHasi pabora (8 yaca(oB)):

NoHHble paBHOBeCKS B pacTBopax a/eKTponunToB: BydepHble pacTeopbl (4). MiamepeHune
3NEKTPUYECKOIN NPOBOAMMOCTI PACTBOPOB 3M1EKTPONMTOB U pacyeT KOHCTaHTbl guccoumnaumm (4).

Tema 10. HepaBHOBeCHbIe 3N1eKTPOAHbIE NPOLLEeCChbl.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3akoHbl dapages. SNeKTPoOXMMUYecKne aKkBmBaneHTbl. Boixoa BewecTtsa no Toky. CKOpocTb
ANEKTPOXNMNYECKUX NpoLeCcCoB. SﬂeKTpO,ﬂ,Haﬂ nongapun3auns. KOHLI,eHTpaLI,I/IOHHaﬂ n XxmMmmn4yeckas
nonspuaaunsi. dNeKTponua. INeKTpoxmmmyeckas Kopposus. 3awmta MeTannoB. SKoONornieckmne
acnekTbl 9NEeKTPOXUMNN (2).

naboparopHas pabora (4 4aca(oB)):

3akoHbl Papanes. dnekTponna (2). dnekTpoxmmmuyeckas Koppoans. 3awmTta Metannos (2).
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
ducumnnuHbl pcemecrpa paboTbl (B yacax) a60Tbi
CTYL,EHTOB P
Tema 6. PaBHOBeCHbIE
9NeKTpoLHble NPOoLEeCChI
MoaAroToBka K .
6. | anekTpoOBMXYyLME 3 10 2 THbIV ON
poa yul YCTHOMY onpocy yc onpoc
CUnbI.
v Tema 7. Xummnyeckas 4 19 MOOroToBKa K 10 CTHBI ONDOC
" [KMHeTuKa. ’ YCTHOMY Onpocy y P
MOAroToBka K
8. [Tema 8. Karanus 4 3  |KOHTpONbHOM 10 K(;lgggganaﬂ
paboTte P
Tema 9. Pacteopbl
9N1EeKTPONINTOB U MOAroToBKa K o
. 4 4
° anekTpuyeckas 9 YCTHOMY Onpocy 8 yCTHBIA Onpoc
NPOBOAMMOCTb.
Tema 10.
MOAroToBKa K
10 HepaBHoBeCHbIE 4 6 KgﬂTOOﬁbH%VI 6 KOHTPONbHas
‘lanekTpoaHble a6 OE o paboTta
npoLecchl. P
UTtoro 36

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTepakTUBHbIe oOpPMbI 06yqe|-|m|

KoMmnbloTepHble (npeseHTaumy nekumin), AManorosble (MHTEPakTUBHBIA ONPOC, peleHne 3anay n
ynpaxHeHi Ha NabopaTopHbIX 3aHATUSAX), TECTOBbIE TEXHONOI MM, BbINMONHEHME NabopPaTOPHbIX 1
KOHTPO/bHbIX paborT.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHMUS AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHne B oU3M4ECKYI0 XUMMIO.

Tema 2. OCHOBbI XMMUYeCcKon TepmoanHaMuku. Tepmoxumus. dHTponus. TepMoaHaMmyeckume
noTeHumanbl.

Tema 3. TepmoanHaMuka XMMUYECKOro paBsHoBecus
Tema 4. PactBopbl. Pa30oBble paBHOBECUA
Tema 5. [oBepXHOCTHbIE SIBNEHUSA U aacopouums.
Tema 6. PaBHOBeCHble an1eKTpoAHble NMpoLLecChl U IN1eKTPOABUXYLLME CUNDI.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:
MembpaHHOe paBHOBECKE 1 MEMOPaHHbIE NOTEHUMAnbI
Tema 7. Xumnyeckas KuUHeTUuKa.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
MeToabl onpeneneHus nopsaka peakumin. CnoxHbole peakumu.
Tema 8. Katanus
KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:
Ponb apcopbumu B reTeporeHHOM KkaTanmae.

PernctpaumoHHbIn Homep
Crpanuua 7 us 13.
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Tema 9. PacTBOpbI 3N1€KTPOJSIUTOB U 3NeKTpUYecKas NpoBoANMOCTb.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

AHOManbHas NoOBMXHOCTb MOHOB MMAPOKCOHUSA U rnapokcuna. KoHaykTomeTpuyeckas syerika
Tema 10. HepaBHOBeCHbIe 3N1eKTPOAHbIE MPOLLeCChl.

KOHTpONbHas paboTta , NpUMepPHbIE BOMPOCHI:

3akoHbl Papages. Boixon BewecTsa no TOKy. IKONOrMYeckmne acnekTbl 3NeKTPOXUMNN

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Tekywwmin KOHTPONb YCNEBAEMOCTY B CEMECTPaX MPOBOAUTCS B COOTBETCTBUM C paboynM nnaHoM.
MakcumanbHO BO3MOXHasi cymma 6annos B kaxaom cemectpe - 50. HauncneHvne 6annos yuutoisaet
paboTy CTyLeHTa B ayAMTOPWI: BbINOMHEHME 1 OChopMIieHre nabopaTopHbix paboT, pesynbTartsl
KOHTPOJbHbIX paboT, TECTUPOBaHKS, YCTHOrO Onpoca.

MpoBepoyHble paboTbl MPOBOASTCS MOCNE BbINMOMHEHMS PacYeTHOro U nabopaTopHOro NpakTnkyma
MO KOHKPETHOI Teme. B KoHLe ceMecTpa CTyAeHTbl MMEIOT NPaBOo Nepenucatb Heyoa4yHo
HanMcaHHy KOHTPOMbHYIO paboThbl C LeNbio Yy4yleHns pesynbrara.

OK3aMeH SBNSEeTCS UTOrOBOW OLIEHKOW MO pasfenam Kypca B COOTBeTCTByolWweM cemecTpe. K
9K3aMeHy [oMnyCcKatTCs CTyAEHTbl, KOTOpble BbINOAHUAN 1 caann Bce nabopaTtopHble paboThl,
Hanucanu KOHTPosNbHble paboTkl, TECTbI 1 B UTOre Habpann He MeHee 27,5 6annos. Ok3aMeH
NpoBOAMTCS MO TeMaM, 0603Ha4YeHHbIM B paboyeit nporpamMme B NMCbMEHHON popme. MakcumanbHo
Kkonuyectso 6annos, BbloensemMoe 3a ak3ameH - 50 6annos.

BOFIpOCbI ONnga NoAroToBkn K 9K3aMeHy

1. NpenmeT n Teopetnyeckme Metonbl PU3NYeckom xummn. MecTo prnamyeckon xummm cpeau
LPYTUX XUMUYECKNX HayK. Ponb omaxumMmny B pelleHnn akonormyeckmnx npobnem. 3HaveHne
PUNYECKON XMMUM Ans yumTens buonornm n xmummmn. OCHOBHbIE MOHATUSA: TEPMOAMHAMNYecKast
cuctema (M30nMpoBaHHas, OTKpbITas, 3akpblTas), YHKLUN COCTOSHUS U nNapaMeTpbl COCTOSHUS.
OKCTEHCUBHbBIE U UHTEHCVBHbIE NapameTpbl. CaMonpon3BOosibHbIE N HECAMOMNPOU3BOSbHbIE
npoueccol. Obpatumblie 1 HeobpaTMble. BHYTPEHHSIS SHEPrUst U 3HTaNbNUS Kak OyHKLMM
COCTOSIHUSA, NX CBA3b.

2. NepBoe Hayano TepmMoanHammku. Tennota n pabota - hopMbl 0OMEHA SHEPTUEN CUCTEMBI C
okpyxatouwen cpenon. Matematmyeckas 3anucb nNepeoro Havana. 3akoH ['ecca. TennoTtbl cropaHns
n 06pasoBaHus. I306apHblil 1 N3OXOPHbLIV TENNOBLIE 3AEKTHI U X CBA3b. CTaHOAPTHBI
TEennoBon adpdekT peakumn. 3atayn Ha npeackasaHne TennosbiX 3PEKTOoB.

3. Tennosom adpdoekT peakumn Kak oyHKLNSA Temnepartypbl peakumn. BoiBog ypasHeHus Kupxroda.

4. DHTPOMNSA Kak KpUTepuin BO3MOXHOCTW HanpasneHns 1 npenena npotekaHus npoueccos, Mepa
HEeYynops004EHHOCTU B CUCTEME, MEPA CBSA3AHHOW SHEPrun. SHTPONUS - Mepa MONEKYNSPHOro
becnopsaka, Mepa BeposSiTHOCTM npolecca. YpaeHeHne bonbumaHa.

5. Bropoe Hayano tepmognHamMunku. INpuHUmMn MmakcuManbHoM sHTponun. dyHaameHTanbHoe
ypaBHEHWe TepMOANHAMUKM.

6. CBobooHas aHeprunst n cnocobHOCTb K CaMONPOM3BOSIbHOMY MPOTEKAHMIO XMMUYECKOW peakLui.
OHTPOMUAHBIA N SHTANbMUAHBIA PakTopbl. Kpntepuin BO3MOXHOCTM CaMOMNpPOn3BOSIbHOM peakLumu.

7. XMNYeCKNiA NOTEHUManN 1 ero CBA3b C TEPMOANHAMNYECKUM MOTEeHUNanoM. ®rusnyecknin CMbICn
XUMUYECKOro noteHumana. XuMm4ecknin noteHuman 1 Mosb YNCTOro BewecTsa. XMMUYECKUIA
noTeHunan naeanbHOro rasa, peanbHoro rasda. XuMn4eckumin NoTeHunan KoH4eHCMPOBaHHOM doasbl.
lMoHATME noeanbHoro pactesopa. PeanbHble pacTBopbl.

8. XnMmyeckoe paBHOBECWE Kak BapmaHT TEpMOANHAMMYECKOro. KayecTBEHHbIE acnekThbl
paBHoBecus. KoHcTaHTa paBHoBecus. Cnocobbl ee pacyeTa. PacyeT coctaBa paBHOBECHOW CMECH.
®da30Bble paBHOBECKS.

9. YpaBHeHune n30TepMbl U 1306apbl XMMUYECKON peakunn. BnusHne nasneHust Ha cmeleHne
PaBHOBECUS peakLnii, MpoTeKarwWmx B ra3oBoli gpase. 3Ha4YeHne OCHOBHOMO CBOMCTBA paBHOBECUS
LN PeleHns 9KONOrnM4eckux BOnpoCcoB.
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10. PacTBopbl HE3NnekKTponuToB. TepMoanHamuka pacTsopos. [laBneHne HacbIlWeHHOro napa
BUHaPHbIX XMIOKMX pacTBOPOB. 3akoH Paynsi, naeanbHble pactBopbl. [TonoXunTenbHble 1
oTpuuaTtenbHble OTKIOHEHUS OT 3akoHa Payns, npuymHbl OTKNOHEHUS. 3aBUCUMOCTb PacTBOPUMOCTH
rasoB OT TemnepaTtypbl 1 gasneHus. 3akoH [feHpu.

11. Kpuockonunueckuit acpdoekT. OnpeneneHne MonekynsipHo Macchbl BewecTsa METOLOM
KpVoMeTpuu 1 36ynmomeTpum.

12. Ondbcpy3ns n ocmoc. OcmoTtudeckoe gaeneHne. 3akoH BaHT-INodpdpa. N3oToHnYeckme
pacTBopbl. Ponb 0CMOTMYECKOro AaBneHns B 6UONOrnyeckux npoueccax.

13. CKOpPOCTb 1 KOHCTaHTa CKopocTn peakuun. MonekynsapHOCTb U NOpSOoK peakumm. dopmanbHas
KuHeTtuka. Metonbl onpeneneHms nopsiaka n KOHCTaHTbl CKOPOCTM peakuun. KnHeTtmnka CnoxHbix
peakuuii NepBoro nopsaka: obpaTMblx, NOCNEn0BATENbHbIX, MAapannenbHbix. ABTOKaTanutTmyeckne
peakuuu.

14. 3aBMCMMOCTb CKOPOCTU peakumn OT Temnepatypbl. YpaBHeHne AppeHnyca. SHeprus akTmeauunm
XUMUNYECKON peakumun. TeopetTnyeckne npenctaBneHns XMMNMYeCckom KUHETUKN. Teopus akTUBHbIX
coygapeHuin, conocTasneHne ¢ onbitoM. Ctepuyeckuin gaktop. MOHOMONEKYNSAPHbIE peakumu,
cxema JlnHgemaHa. Teoprs akTMBUPOBAHHOIO KOMMnekca. YpaBHeHne SUpuHra.
TepMoanHaMmMyecknin acnekt Teopun akTMBMPOBAHHOIO KOMIeKca.

15. F'oMoreHHblin katanua. OCHOBHble NPeaCTaBIeEHUs 0 MexaHW3Me rOMOreHHOro Kkaranmaa.
KncnoTHo-ocHOBHOI kKaTtanms, ero cneumguka.

16. leTeporenHbIli katanna. OCHOBHblE NPEACTaBNEHNS1 O MEXaHU3ME FreTePOreHHOro Katannaa.
Kpatkuin 0630p TeopeTnyeckmx npeacTaBneHuii: ponb aacopouun, Teopus akTUBHbIX LEHTPOB,
MYNbTUNNETHAsA Teopusa katannada banaHaonHa, NPUHLMN reOMETPUYECKOro COOTBETCTBUS,
9HEepreTUY4eCcKnin akTop, Ponb OedeKToB. DNEKTPOHHAA TEOPUS KaTtannaa.

17. PactBopbl anekTponutoB. OCHOBbI TEOPUW SNEKTPONUTUYECKON anccoumaunn. CteneHb 1
KOHCTaHTa guccoumnaumu.

18. Teopus cunbHbIX 3NEKTPONNTOB. AKTUBHOCTb, KOIAPULIMEHT aKTUBHOCTU, MOHHAsA cuna
pacTeopa. dnekTpmuyeckas NPoOBOANMOCTb PaCTBOPOB. Y AeNbHas U 3KBMBANEHTHas anekTpuyeckas
NPOBOAMMOCTb. 3aBMCMMOCTb 31EKTPONPOBOANUMOCTY OT KOHLEHTpauun. YpaeHeHne Konbpayuwa.
[MooBUXHOCTb MOHOB 1 Yncna nepeHoca. AHOManbHble MOABUXHOCTM MOHOB BOLOPOLA U
rMMAOPOKCUONOHOB.

19. MexaHn3M BO3HUKHOBEHWS CKayka noTeHumnana Ha rpaHuue anektpog-pacteop. CTpoeHme
[IBOVHOr0 9NeKTPUYeCcKoro Cnosl Ha rpaHuue Metann-pacteop. YpaesHeHue HepHcta ons
9NEeKTPOOHOro paBHOBECUS. DNEKTPOXMMMYECKMNA noTeHuman. CTaH4apTHbIA 3NeKTPO4HbIV
noteHuman. CtaHoapTHbIA BOLOPOLHbIV anekTpod. BogopogHas wkana ctaHgapTHbIX
OKMCNNTENbHO-BOCCTAHOBUTESbHbBIX MOTEHLNASOB.

20. SnekTpoxummyeckme uenu. Knaccmgumkaumsa anekTpoxmmmyeckmx uenen. [ranbeaHmyeckne
anemeHTbl. YpaBHeHne HepHcta ang 9L C ranbBaHuyeckoro anemeHta. OnpenenexHve
HanpaeneHns OBP peakuwnu no 3Haky 3SMC.

21. OnekTpoabl NEPBOro (MeTananyeckme 1 ra3osbie NeKTpoabl) 1 BTOPOro poaa. BooopoaHoin
anekTpo. KanomenbHsblit 1 xnopcepebpsiHblii aneKTpoabl. NeKTpoabl TPeTbero pona
(OKMCNUTENbHO-BOCCTAHOBUTENbHbIE 3NEKTPOObI).

22. MembpaHHbIli noTeHuman. VloHoobMeHHble anekTpoabl. CTeKNsHHbIA anekTpod. Anddy3MoHHbI
noteHuman. Ouddyauns n Murpaums NoOHOB. AnekTpmnyeckast NoABUXHOCTb (abCoNTHAs CKOPOCTb
OBUXEHNS NOHOB).

23. 9nekTpoxummyeckas kKopposus metannos. OCHOBHOE YCNOBUE BO3HUKHOBEHNS KOPPO3MOHHOMO
npouecca. CtaunoHapHbI noTeHuman. CKkopocTb pacTBopeHns metanna. MeTtoabl 3awmnThbl
MeTannoB OT KOPPO3UN.

24. OnekTponu3. PaBHOBECHbIV 9NEKTPOLHbIA NOTEHUMAN. SNeKTpoaHas NonspmusaLmns:
KOHLIeHTpaunoHHasa n xummyeckas. Jiummntupyowme ctagum npouecca: ongdysnoHHas n
aneKTpoxmmmnyeckas.

25. OCHOBbI 3N1EKTPOXUMNYECKON KUHETMKW. BogopooHoe 1 KNCnopoaHoe nepeHanpsxeHme.
YpasHeHuve Tadpens. [NpenenbHbin TOK oudodysuu.
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7.1. OcHoBHas nuTeparypa:

1.YmpuxuH, B. A. dusunuyeckas xumums : yuebHoe nocobue / B. A. YMpuxmH . Mockea : KHuxHbiin [lom
YHusepcutet , 2009 . 231 c. 7 aK3.

2. MNpakTnyeckas xumMmyeckas KnHetTmka. XuMmyeckas KMHeTuka B 3afadax C pelweHnsamm : yyebHoe
nocobve / Mog obw. pea. M.A. MenbHukosa. M.; CIM6: MI'Y um. M.B. JlomoHocosa, 2006, 593 c.
http://www.bibliorossica.com/book.html?currBookld=9076

3. Bactokosa A.H., 3apaunHa O.I1., HacoHosa H.B., lNepenénkuHa J1.. Tunoeble pacyeTbl No
huanyeckoin n konnongHon xmmmm. CMo6: JlaHb, 2014. 144 c.
http://e.lanbook.com/books/element.php?pl1_id=45679

4. NamackuH B.B., Metpuin O.A., UupnuHa IM.A. Snektpoxumng. CI16: JlaHb, 2015. 672 cTp.
http://e.lanbook.com/books/element.php?pl1_id=58166

7.2. [lononHutenbHasa nuteparypa:

1.YMpuxuH, B. A. dusunyeckas xumms : yuebHoe nocobue / B. A. YMpuxmH . Mockea : KHuxXHbIin [lom
YHusepcutet , 2009 . 231 c. 7 3K3.

2. MNpakTnyeckas xumMmyeckas KnHetTmka. XuMnyeckas KMHeTuka B 3afadax C peleHnsamm : y4yebHoe
nocobve / Mopx obw. pea. M.A. MenbHukosa. M.; CIM6: MI'Y um. M.B. JlomoHocoga, 2006, 593 c.
http://www.bibliorossica.com/book.html?currBookld=9076

3. BactokoBa A.H., 3apaunnHa O.I1., HacoHosa H.B., lNepenénkunHa J1.1. Tunosblie pacyeTbl No
donaunyeckoin 1 konnongHoi xumun. Cr6: Naxb, 2014. 144 c.
http://e.lanbook.com/books/element.php?pl1_id=45679

4. NamackuH B.B6., Metpuin O.A., Unpnuna I".A. Snektpoxmumms. CI6: NaHb, 2015. 672 cT1p.
http://e.lanbook.com/books/element.php?pl1_id=58166

7.3. UHTepHeT-pecypcChbl:

KOMNbIOTEpPHOE TecTuposaHue - http://colloid.distant.ru/1-test.html

nporpamMmmHoe obecneyeHmne n NHTepHeT-pecypchl: - http://ebdb.ru/Search.aspx?p=1&s
nporpamMmmHoe obecneyeHne n NIHTepHeT-pecypcbl: - http://www.chem.msu.ru/rus/teaching/phys.html
TecThl - hitp://www.chem.msu.ru/rus/teaching/phys.htmi

TecTbl - hitp://ebdb.ru/Search.aspx?p=1&s

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHune ancunnnunHel "dusnyeckas xmmms" npeanonaraeT ncnonb3oBaHMe cregyowero
MartepunanbHO-TEXHNYECKOrro obecneyeHuns:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 10 n3 13. il VHITIFIEPC}ITET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

NmeeTcs cneumnanmaupoBaHHas nabopatopusi, nekUMoHHas ayamtopus, nabopatopHoe
obopynoBaHue. [NepeyeHb OCHOBHOro y4ebHOro 060pyn0BaHMS: BbITSXHbIE WKagbl, CYLWWNbHbIE
WwKadgbl, MMHATEPMOCTAT, KOnboHarpesaTtenu, NONSPUMETP, BECI, MAarHNTHbLIE MELANKW, PEOXOPOHbIN
MOCT, 3N1IeKTpPOXUMUYeckas siueiika, nabopatopHasi nocyna, TePMOMETPbI, TUTPOBabHAsA YCTaHOBKA,
pH-MeTpbl, MynbTUMEANAHBIA NPOEKTOP, KOMMbIOTEPBI, HOYTOYK, KadbeapanbHbii 61MBNMOTEYHbIV
dooHO.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.62 "Meparornyeckoe obpasoBaHne" 1 NPocuno NoarotToekn bruonorus n
XUMUS .
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