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Mporpamma omcumnnnmHel "dusmyeckas xummsa"; 050100.62 Meparornyeckoe obpasoBaHue; npogeccop, A.H. (aoueHT) MNinbmaHwmHa C.A.

Mporpammy avcumnnuHbl paspabotan(a)(n) npodeccop, a.H. (BoueHT) MNnbmaHwuHa C.U. Kacbenpa
XmMmyeckoro obpasoBaHuns XuMmnyeckuin nHctutyt um. A.M. bytneposa , gilmanshina@yandex.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopmrpoBaHue 6a30BbIX 3HAHWUIA M OCHOBHbIX MOHATWIA PU3NYECKO XUMUW, NPELCTaBNEHNI O
PyHOaMeHTanbHbIX 3aKOHaX Y OCHOBHbIX METOAAX (PU3NKO-XMMUYECKON HaykKun, HEOBX0AMMbIX B
NO3HaHUN XUMNYECKUX NPOLIECCOB U SABIEHWNNA.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucumnnmnHa BkntodeHa B pasgen " b3+.B.1 [NpogheccrmoHanbHblin" 0CHOBHOW
obpasoBaTtenbHol Nnporpammbl 050100.62 Mepnarormyeckoe 0bpaszoBaHNE 1 OTHOCKTCS K
BapuaTtusHom Yyactu. OcsamBaeTcs Ha 2 Kypce, 3, 4 ceMecTpbl.

Oucumnnuna B.3+B.1.4. ®unaunyeckas xmMmMms 0OTHOCKTCS K BapuaTUBHOM 4acT NPodpecCnoHanbHoro
uMKna OUCUMNVH.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Pacwucposka
npuobpeTaeMon KoMneTeHL MU

CK-5 BnafeeT OCHOBaMU (OU3NYECKO XMUM

Lncpp komnetreHLUN

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. QONXeH 3HaThb:

OCHOBHbI€ 3aKOHbl XMMUYECKOMN 1 CTATUCTUYECKOW TEPMOANHAMMKN, XMMUYECKON KUHETUKMN 1
KaTanusa, MexaHM3MOB XMMUYECKUX peakuuii, TEOpU PacTBOPOB U (Da30BbIX PABHOBECHUIA,
3NEKTPOXUMUN;

2. DONTXEH yMeTb:

pelaTb TUMOBbIE XMMMYECKME 3a0a4K, ONpenensdaTb KOHCTaHTbl paBHOBECUI N CKOPOCTEN
XUMNYECKUNX peakunii;

3. 0ONXeH BnageTb:

MeTooaMn pacHeTa TepMoanHaAMNYECKUX napameTpoB peaKLI,I/IVI, MeTooamMmm MmooenmposaHnA
XNMNHECKNX NMpPoLLeCCOB 1 NOCTPOEHNA OMarpamm.

K OBNafAeHnto 0CHoBaMn on3nN4eCkom XMMUN.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAynNs
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cOCTaBnseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI OTCYTCTBYET B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

CyMMapHo No OMcumMnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylwas paboTta oueHmsaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYecTBO ANsl AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
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Mporpamma omcumnnnmHel "dusmyeckas xummsa"; 050100.62 Meparornyeckoe obpasoBaHue; npogeccop, A.H. (aoueHT) MNinbmaHwmHa C.A.

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl

ayoMTOpHOM paboThbl,
Paspen ¥ P P

UX TPYyOO0EeMKOCTb
N 'DMI(\:IIHMH?;HH/ CemecTp cgﬁggf:a ?g uacax) TeK‘l’("é"':TToxszb'
ony Nex ImI'IpaKTvmecKmeJ1a'160parop|-u:|e
L 3aHATUA paborbl

Tema 1. : BeegeHue B YCTHbI ONpOC
1. 3 1 1 0 2

JPU3NYECKYIO XUMUIIO.

Tema 2. OcHOBbI

XUMNYECKOWN

TEPMOANHAMUKMN. KOHTPONbHAas
2. |Tepmoxumus. 3 2,3,4 7 0 6 pabota

OHTpONUS.

TepMmoagnHammyeckne

noTeHumnansl.

Tema 3.
3. |TepMoaHamuka 3 | 56 | 4 0 8 ladora

" IXMMUYeckoro ’ P

pasBHoBecus

Tema 4. PacTBopbl. TecTupoBaHue
4. ®dazoBble paBHOBECUS 3 7.8 4 0 6

Tema 5. y
5. [[loBEpPXHOCTHbIE 3 9,10 4 0 6 yCTHEI ONpOC

ABNEHNA U aﬂ,COpﬁLl,I/IFI.

Tema 6. PaBHOBECHbIE

3NeKTpoaHble NpoLuecchl
6. |1 aneKkTpoOBMXyLINE 3 11,12 4 0 6
CUnbl.

YCTHbI ONpOC

v Tema 7. Xumunyeckas 4
" [KMHeTuKa.

123 6 0 2 YCTHbI Onpoc

KOHTPO/NbHas
8. |Tema 8. Katanus 4 4 2 0 4 paboTta

Tema 9. PacTtsopbl
g [21eKTPOnNTOB U 4
anekTpuyeckas
NPOBOAMMOCTb.
Tema 10.
HepaBHOBeCHbIE
9NEeKTPOOHblIE
npoLecchl.

NTtoro 38 0 52

5.6 4 0 8 YCTHbI Onpoc

KOHTpPO/IbHas

10. 4 7 2 0 4 To4Ka

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. : BBenpeHne B oM3nyeCcKyro XMMUIO.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MecCTO oM3n4HeCKon XMMmMm cpean opyrux XmumMmyeckux Hayk. Npeagmet n 3agayv gmsnyeckon XmMmm

(1).
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Mporpamma omcumnnnmHel "dusmyeckas xummsa"; 050100.62 Meparornyeckoe obpasoBaHue; npogeccop, A.H. (aoueHT) MNinbmaHwmHa C.A.

naboparopHas pabora (2 yaca(oB)):
MHcTpykTax no TexHuke b6esonacHoctu. BeooHoe 3aHaTre (2).

Tema 2. OCHOBbI XMUMUYECKOWN TEPMOAUHAMUKU. TepMOXUMUS. DHTPONUS.
TepmogouHamMuyeckue noteHuManbl.

JNIeKLMOHHOe 3aHsitne (7 4aca(oB)):

Xumnyeckas tepmoanHammka. OCHOBHbIE MOHATMA U onpeaeneHns. PopMbl 0OMeHa aHepruen ¢
okpyxarouen cpenon. [lepsblil 3aKOH TEPMOONHAMUKNA U €ro POosib B XUMUK. Tennosble adogpeKkTbl
XUMUYECKUX peakumin. 3aBUCUMOCTb TEMNOBbIX 3PEKTOB XMMNYECKNX peakuuii OT TemnepaTypbl
(3). MNMpoueccol. Bropoe Havano TepMoaMHaMUKK 1 €ro ponb B XUMUN. SHTponus. MmkpococTosaHUs
N MaKpPOCOCTOSIHNE CUCTEMbI. DHTPOMMUSA 1 TEPMOANHAMUYECKAS BEPOSATHOCTb. HECOCTOATENBHOCTD
Teopun Tennoso cMepTy BeceneHHol (2). CBoboaHas aHeprus. PaboTta XMMmnyeckom peakunm.
3aBncuMocTb CBOOOAHOW SHEPrMM OT TeMnepaTtypbl. XMMUYECKMIA NOTEHUMAN 1 ero CBA3b C
TepMoONHAMNYECKNM NOTEHUNANoM. XMMNUYECKNA NoTEHUMAnN naeanbHOro 1 peanbHoro rasos (2).

naboparopHas pabora (6 4aca(oB)):

Tennota n pabota (2). TepMoxmumns (2). SQHTPONNS U TEPMOLMHAMUYECKME MOTEHUManbI (2).
Tema 3. TepmoanHaMuka XMMUYECKOro paBsHoBecust

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

XunMmnyeckoe paBHOBECKE Kak YaCTHbI cnyyaii oblwer npobnemebl paBHoBeCKs. TepMoanHaMmMyeckoe
060oCHOBaHMe 3aKoHa fencTBnst macc. KoHCTaHTa paBHOBECUS AJ1 FOMOrEHHbIX Y reTepPOoreHHbIX
cucteM. BnnsHre obwero naeneHns Ha paBHoBecKe B cucteme (2). Misotepma xmmmnyeckoi
peakunn. CBoboLHAS SHEPTMS XMMUYECKOW peakLuun B CTaHAapTHbIX ycnoBusix. Pacyet Bbixoaa
NPOOYKTOB peakumu nNpu cTaH4apTHbIX YCNoBusiX. BnnsHue temnepatypbl HA KOHCTaHTY
paBHoBecKs. YpaBHeHME 1306apbl 1 N30X0Pbl XMMUYECKOW peakumm (2).

naboparopHas pabora (8 yaca(oB)):

OnpepneneHne coctaBa paBHOBECHON CMecK rasos (2). YpaBHeHue n3o06apbl 1 N30TEPMb
XMMUYECKON peakuun (2). N3y4eHne XmMm4eckoro paBHOBECUS B TOMOreHHon cucteme (4).

Tema 4. PactBopbl. da3oBble paBHOBECUA
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

3akoH Paynsi. OTknoHeHus ot 3akoHa Payns. KonnuratueHble cBoCTBa pa3baBieHHbIX pacTBOPOB.
OcmoTmyeckoe naeneHne. Ponb ocmMoca B npupoae, B G1MONornieckmnx opraHnamax, B TEXHUKE.
OnpegneneHne MONeEKynspHOM Maccbl pacTBOPEHHOrO BelecTea (2). TepMmoamHammka oasoBbIX
paBHoBecuin. OCHOBHble NOHATUSA. OOHOKOMMOHEHTHbIE CUCTEMDI. [lnarpamMma CoCTOSHUS BOAbI.
das3oBas guarpamma cepbl (2).

naboparopHasi pabora (6 4aca(oB)):

KonnuraTueHble cBoiicTBa pacTeopos (2). OnpeneneHne MONeKynsipHoO Macchbl PacTBOPEHHOro
BEWeCTBa Mo Temnepatype 3amep3aHusi pacteopa (4).

Tema 5. [NoBepXHOCTHbIe SIBNEeHUsi 1 apcopouums.
JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

MoBepxHOCTHbIE siBneHms. Obwmne TepMoaMHAMMYEeCcKMe napamMeTpbl MOBEPXHOCTHOMO COS.
MNMoBepxHOCTHOE HaTsixXeHue. MoBepxHOCTHas aHeprus 1 Temnepartypa. NoBepxXHOCTHasA aHeprus u
npupona Bewectea. KanunnsipHole senexHns. KanunnsapHocTb. Aoresus, Koreaus, CMadnBaHue un
pactekaHune. KonnyecTBeHHbIe XxapakTepUCTUKN Koreann u aareaun. CMadvnBaHmne 1 Kpaesoi yror.
PacTtekaHune xunaokoctu (2). AncopbunoHHoe paBHoBecue. YpaBHeHue aacopbumm Mbbea.
MoBepxHocTHast akTMBHOCTb. Mpasuno Oiokno-Tpaybe. MoHsiTne 06 ancopbummn. Ancopbums rasos
Ha OHOPOLHOV NOBEPXHOCTU. Teopnst MOHOMONEKYNSiPHON aacopbunmn Jlenrmiopa. Teopus
nonuMmonekynsipHo agcopbunn 63T. MoTeHumnanbHas Teopust agcopbunn MonsHu. Teopus

06 bEMHOr0 3anonHeHNs MMkponop (2).

naboparopHas pabora (6 4aca(oB)):

OnpepneneHne KOHCTaHTbl aacopbLMOHHOro paBHoBecus (6).

Tema 6. PaBHOBeCHbIe 3n1eKTPOAHblE NPOLLECChI U 3NMEeKTPOABMXYLLLUE CUTIbI.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KETPOHHBH
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MexaH13M BO3HUKHOBEHMS cKayka noteHumnana n ctpoerHve [9C Ha rpaHuue meTann-pacTeop.
ONEeKTPOXMMUYecknii noteHuman. Teopmum BO3HUKHOBEHMS CKadka NoTeHumMana Ha rpaHuue metann ?
pacTeop. YpaBHeHUe HepHcTa ong anekTpogHOro paBHOBECUS. DNEKTPOXUMUMYECKUNE Lienn.
YpasHeHve HepHcta ona 3C ranbBaHuyeckoro anemeHta. Auddy3noHHbIA noTeHuman (2).
Knaccugomkaums anektponos (anektpogbl | poaa, Il pona, okKMCAnTenbHO-BOCCTAHOBUTESbHbBIE,
NoHcenekTuBHble). CTEKNSHHBIA 9NekTpoa. Teopus CTeknsHHOro (MembpaHHoro anekTpoaa) (2).

naboparopHas pabora (6 4aca(oB)):

Bbluncnenune 30C ranbBaHM4eCKNX aneMeHToB (2). lNoTeHunomeTpryeckuin meton namepeHus pH
(4).

Tema 7. Xummnyeckas KuHeTuKa.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

dopmanbHas knHetnka. CKOpoCTb Y KOHCTaHTa CKOPOCTU peakumn. 3aBUCMMOCTb CKOPOCTH
peakuun OT Temneparypbl. SHeprus aktnsauuun. OnpeneneHne aHeprum akTnsaunm.
MonekynsapHOCTb 1 NOPSOOK peakunn, NpUYnHbI UX HecoBnageHus. Peakumm pasnnyHbix nopsakos
(4). MonekynsipHas knHetmka. Teopus akTMBHbIX CTONKHOBEHMI, ee 0cobeHHOCTUN. MexaHnam
MOHOMONEKYNSPHbIX peakuui. Teopusa akTUBHOro Komnnekca. Peakuumn B pactsopax: BINsHMeE
pPacTBOPUTENS HA CKOPOCTb MOHO- 1 BUMONEKYNSPHBIX peakLuuii (2).

naboparopHas pabora (2 4aca(oB)):

OnpegneneHve nopsaka XMMUY4eCKOM peakuumn n aHeprum aktnsauuu (2).
Tema 8. Katanus

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Obwwme NonoXeHns 1 3akOHOMEPHOCTU KaTannaa. FoMoreHHblin katanna. KncnoTHo-oCHOBHOW
KaTanua, ero cneungovka. ['eTeporeHHbli katanma. Teopum reTeporeHHoro katannaa (2).

naboparopHas pabora (4 4aca(oB)):

M3y4eHne cKopoCTu KaTannmTU4yeckoro pasnoxXeHns nepekmncm Boaopoaa ra3oMeTpmyecknum
mMeTonoMm (A3y4yeHne cKopoCcTM MHBEPCUMU TPOCTHUKOBOIo caxapa) (4).

Tema 9. PacTBOpbI 3N1I€KTPONIUTOB U 3neKTpuyeckasi MpoBOAUMOCTb.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

PaBHoBecus B pacTBopax cnabbix anekTponnToB. HepoctaTtkm Teopun AppeHunyca.
[MpoTonuTnyeckas Teopus KMCNOT n ocHoBaHun bpeHcTtena ? Jloypu. CoBpeMeHHble Teopun
amccoumnaumm cnabbix anekTponnToB. KonanraTneHble CBOMCTBA PaCTBOPOB 9NEKTPONNTOB (2).
Teopus cunbHbIX 3NeKTPonuToB. [BMXEHE NOHOB B 3NEKTPMUYECKOM none. Y oenbHas un
9KBMBAJIEHTHAS 3neKkTpuyeckas NpPoOBOAMMOCTb, 3aBMCUMOCTb OT PasHblX 0akTopoB (2).

naboparopHas pabora (8 yaca(oB)):

MoHHbIe paBHOBECUSI B pacTBOpax aNekTponmMToB: bydepHble pacTeopsl (4). iamepeHue
9NEeKTPUYECKON NPOBOAMMOCTIN PACTBOPOB 3MIEKTPOSINTOB U pacyeT KOHCTaHTbl auccoumauum (4).

Tema 10. HepaBHOBeCHbIe 3N1eKTpOAHble NPoLecChl.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

IneKTpoxmmmnyeckme akamsaneHTbl. CKOPOCTb 9NEKTPOXMMNYECKMX NPOLECCOB. DNeKTpoLHas
nonspmnsauns. KoHUEeHTpaunoHHas n xmMmyeckas nonsapusaums. dNeKTponns. NeKTpoxmmmyeckas
Koppo3us. 3awmta MeTannos (2).

naboparopHasi pabora (4 4aca(oB)):
3akoHbl Papagnes. dnekTponns (2). dnekTpoxmmmuyeckas Kopposus. 3awmuTa Metannos (2).

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabi
N Paanen Cemectp| HeAens | camoctosirensHoit TpyaoemkocTh ;ﬂ%ﬁ?;ﬁ?:;ﬁﬂgﬁ
AducumnnnmHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 1. : BeegeHue B NnoAroToBka K .
1. s
PUINYECKYIO XUMUIO. 3 1 YCTHOMY OMpocy 2 YCTHbI ONpOC
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Bupbl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 2. OcHoBbI
XUMUYECKON
TepPMOANHAMUKMW. noaroToBka K
2. [Tepmoxmmus. 3 2,3,4 |KOHTPONbHOM 2 KZ%LEZ”bHaH
OHTponus. paboTte P
TepmoguHammnyeckmne
noTteHuuansl.
Tema 3.
3 TepMoanHamunka 3 56 Egﬁ:ogﬁ:';%; 5 KOHTpONbHas
" IXMMM4eckoro ’ 26 OE o paboTta
paBHOBECUS P
Tema 4. PacTBopbl. NOAroToBKa K
4. da30Bble paBHOBECUS 3 78 TeCTUPOBAHUIO 2 TecTnposaHie
Temas. nogroTtoBka K
5. |[loBepXHOCTHbIE 3 9,10 CTHOMY OMDOC 4 YCTHbIA ONpOC
ABNeHns n agcopbums. y y onpocy
Tema 6. PaBHOBECHbIE
9N1eKTpoLHble NPOLECCHI
noaroToBka K .
. [n anexkT BUXYLLN 11,12 4
6. (M anekTpoaBMXYLLMNE 3 , YCTHOMY OMPOCY YCTHbI ONpocC
cunbl.
v Tema 7. Xumnyeckas 4 123 noaroToBka K 6 CTHBIN OMDOC
" |[KMHeTuKa. *7’7 |yCTHOMY onpocy y P
noaroToBka K
8. [Tema 8. Karanus 4 4  |KOHTPOSIbHOWA 4 Kc;ggr;ganaﬂ
paboTte P
Tema 9. Pacteopbl
9M1EKTPONNTOB U noaroToBka K .
. 4 THbIN ON
9 anekTpuyeckas 5.6 YCTHOMY Onpocy 6 ye onpoc
NPOBOAMMOCTb.
Tema 10.
10 HepaBHoBeCHbIE 4 v Egﬂ%ﬁiﬁ%; 4 KOHTPONbHas
‘l[anekTpoaHbIe Tqug To4YKa
npoLecchl.
NToro 36

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

KoMnbtoTepHble (Npe3eHTaumm nekumii), omanorosble (MHTEPaKTUBHbLIA ONPOC, pelleHne 3aaad 1
ynpaxHeHui Ha NabopaTopHbIX 3aHATUSAX), TECTOBbIE TEXHONOI MM, BbINONHEHME NabopaTopHbIX 1
KOHTPOSbHbIX paboT.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. : BBenpeHne B oM3nyeCcKyro XMuMUIO.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:
Bbloatowmecs y4eHble oU3XUMUKN U UX POSb B Pas3BuUTUM OU3NYECKON XUMUN

Tema 2. OcHOBbI XUMM4YECKOW TepMoauHaMuku. Tepmoxmmusi. HTponusi. TepmoanHaMmmyeckme
noreHuuanbl.

PernctpaumoHHbin Homep 849425515
Crpanuua 7 us 13.
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KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

Pacyet TennoBbix 3(pdhekToB XMMUYECKUX peakumnii. JleTyyecTtb. AKTUBHOCTb.
Tema 3. TepMoaUHaAMUKa XMMMNYECKOro paBHOBeCUSI

KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

PacuyeT xummnyeckoro paBHoBecus. PaBHoBecue auccoumaumm n accoumauunm.
Tewma 4. PactBOopbl. a3oBble paBHOBECUS

TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

DU3NYECKNA N XUMNYECKNIA NOAXOAbI K ONUCaHMI0 PacTBOPOB.

Tema 5. NNoBEepPXHOCTHbIE siIBNEHUS U aacopouums.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Mpasuno AHTOHOBA. YpasHeHue Jlannaca. Pabotbl PebnHaepa. KannnnsapHas KoHOeHcauus.
Tema 6. PaBHOBEeCHbIe 31€KTPOAHbIE MPOLECChI U 3NIEKTPOABUXYLLME CUJIbI.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

MembpaHHoe paBHOBeCKE 1 MeEMOpPaHHbIE NOTeHUManbl

Tema 7. XuMnueckasa KMHeTuKa.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

MeTtonbl onpeneneHns nopsaka peakumin. CnoxHble peakumu.

Tema 8. Katanus

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

Ponb agcopbummn B reTeporeHHoM kaTanuse.

Tema 9. PacTBOpbI 3N1E€KTPO/IUTOB U 3NeKTpuyeckasi MpoBOAVUMOCTb.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Teopusi AppeHuyca. AHoManbHast NOABUXHOCTb MOHOB MMAPOKCOHUS U FMAPOKCUNA.
KoHoykToMeTpuryeckas suerika.

Tema 10. HepaBHOBeCHbIe 3N1eKTPOAHbIe NPOLLEeCChbl.
KOHTPO/bHAsA To4Ka , MpUMepHbIEe BONPOCHI:
3akoHbl Papapnes. Boixon BewecTsa no ToKy. OKONOrnyeckme acnekTbl aNeKTPOXMMUN.

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Tekywuii KOHTPOMb YCNEBAEMOCTN B CEMECTPAX NPOBOAMTCS B COOTBETCTBMU C paboymM NiaHoM.
MakcumanbHO BO3MOXHas cymma 6annoB B kaxaom cemectpe - 50. Hauncnernve 6annos yuntoiBaeT
paboTy CTyoeHTa B ayanTOpUK: BbiNONHEHME 1 ochopMiieHne nabopaTopHbix paboT, pesynbTarthl
KOHTPOJbHbIX paboT, TECTUPOBAHMS, YCTHOIO Onpoca.

I"IpOBepquble paGOTbI NpPoBOOATCA NOC/E BbIMONHEHUA PACHETHOIO N na6opaTopHoro npakTnkyma
no KOHerTHOVI Teme. B koHue ceMecTpa CTyaeHTbl UMEIOT NpaBo nepenncaTtb Heyaa4Ho
HanncaHHyo KOHTPONbHYIO pa6OTbI C uenblo ynyduweHnsa peaynbtarta.

OK3aMeH SBNSeTCS UTOrOBOM OLEHKON Mo pa3fenam Kypca B COOTBETCTBYIOWEM cemecTpe. K
9K3aMeHy [oMyCcKalTCs CTyAEeHTbl, KOTOpPble BbINOMHWUAM U caanu Bce nabopatopHbie paboTol,
Hanmucany KOHTPO/bHble paboTbl, TECTbl 1 B MTOre Habpanu He MeHee 27,5 6annos. Ok3ameH
NpPOBOANTCS MO TeMaM, 0603HaYeHHbIM B paboyeit nporpaMMe B NUCbMEHHO popme. MakcumanbHo
KonnyecTBo 6annos, BblOoensemMoe 3a aKk3aMeH - 50 6annos.

BOI'IpOCbI Onga NnoarotoBkn K aK3aMeHy

1. MpenmeT n TeopeTmyeckre MeToabl ranyeckoin xummm. MecTo onmanyeckon XMMmMm cpeam
LPYrX XMMUYecKmx HaykK. Ponb comsxummnm B pelieHnn akonormyeckmx npobnem. 3HaveHve
hU3NYECKON XuMUK ons yumtens 6uonorum n xummm. OCHOBHbIE MOHATUS: TEPMOANHAMUYECKAS
cucTema (M30MpoBaHHas, OTKpbITast, 3akpblTast), PYHKUUM COCTOSIHUS 1 NapaMeTpbl COCTOSHUS.
OKCTEHCUBHbIE N MHTEHCKBHbIE NapaMeTpbl. CaMonpon3BobHbIE Y HECAMONPON3BO/bHbIE
npouecchl. ObpaTtMble 1 HeobpaTuMble. BHYTPEHHSIS SHEPIUS U SHTANBMMUS KaK GoyHKLMM
COCTOSIHUS, NX CBSI3b.
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2. MNepBoe Hayano TepmMoanHammku. Tennota n paboTta - hopMbl 0BMeHa SHEPruel CUCTEMBI C
okpyxatouwen cpenon. Matematmyeckas 3anmcb Nepeoro Havana. 3akoH ["ecca. TennoTtbl cropaHns
n 06pasoBaHusi. I306apHbIil 1 N30XOPHbIV TENNoBble 3GEKTHI U X CBA3b. CTaHAAPTHBIN
TEennoBom adopekT peakumnn. 3anayn Ha npeackasaHme TennoBbiX 3OeEKTOB.

3. TennoBoi agochekT peakumm Kak pyHKUMS Temnepatypbl peakummn. BoiBoa ypaBHeHust Knpxrodgoa.

4. DHTPOMNS Kak KpMTepuii BO3MOXHOCTW HanpasieHns 1 npenena npoTekaHnsa npoueccos, Mepa
Heynops004eHHOCTM B CUCTEME, MEpPa CBSA3AHHOW SHEPrun. SHTPONUS - Mepa MONEKYNSPHOro
becnopsaka, Mepa BeposSiTHOCTM npouecca. YpaeHeHne bonbumaHa.

5. Btopoe Ha4yano tepMoanHamMukn. MprHUmMn MakcmManbHoM sHTponun. PyHaameHTanbHoe
ypaBHEHVE TEPMOANHAMUKN.

6. CBo60oOHAs aHeprms n cnocobHOCTb K CaMOMNPOM3BOIbHOMY MPOTEKAHWNIO XMMUYECKOW peakLmm.
OHTPOMUIAHBIA N SHTANbMUAHBIA doakTopbl. Kputepuin BO3MOXHOCTM CaMOMNpPOn3BOSIbHOM peakLumu.

7. XMUYECKNIA NoTeHUMan n ero CBaA3b C TEPMOANHAMUYECKUM NOTEHLMANOM. PU3nNYecknii CMbICH
XMMWYECKOro noteHumana. XmuMm4eckuin noteHuman 1 Monb YMCTOro BewecTsa. XMMNUY4eckui
noTeHumMan naeanbHOro rasa, peanbHoro rasa. XMMn4eckui noteHuman KoOH4eHCUpoBaHHOM ¢oasbl.
lMoHATMe naoeanbHoOro pacteopa. PeanbHble pacTeBopbl.

8. XuMnyeckoe paBHOBeCUE Kak BapuaHT TepMoamHaMmn4eckoro. KayectTBeHHble acnekTbl
paBHoBecus. KoHcTaHTa paBHoBecusi. Cnocobbl ee pacyeta. Pacyet coctaBa paBHOBECHOW CMECH.
da30Bble paBHOBECKS.

9. YpaBHeHuWe n3oTepMbl 1 n306apbl XMMUYECKOI peakunn. BnusHre nasneHust Ha cmeweHne
paBHOBECUS peakLuuii, NpoTekatowWwmx B ra3oBoi oade. 3Ha4eHne OCHOBHOrO CBONCTBA PaBHOBECUS
LN PeLeHNs 9KONOrnYeckux BONpoCoB.

10. PacTBopbl HeanekTponuToB. TepMoanHamuka pacteopos. [laBneHne HacblWeHHOro napa
BUHAPHBIX XNOKUX pacTBOPOB. 3aKoH Payns, noeanbHble pactBopbl. [1onoXntenbHble n
oTpuuaTtenbHble OTKIOHEHUS OT 3akoHa Payns, npuymHbl OTKIOHEHUS. 3aBUCUMOCTb PaCcTBOPUMOCTH
rasoB OT TemnepaTtypbl 1 gasneHns. 3akoH [feHpu.

11. Kpuockonunueckuit acpdoekt. OnpeneneHne MonekynsipHoi Macchbl BewecTsa MeToL0M
KproMeTpuu 1 36ynmomeTpun.

12. Ondbdpy3us n ocmoc. OcmoTtudeckoe gaeneHne. 3akoH BaHT-INodpda. N3oToHnYeckme
pacTBopbl. Ponb 0CMOTUYECKOrO AaBNEeHNs B B1ONOrnYeckmnx npoLieccax.

13. CKOpPOCTb 1 KOHCTaHTa CKOpPOCTU peakuun. MonekynsapHOCTb U NOpSAoK peakumm. dopmanbHas
KuHeTuka. Metonbl onpeneneHms nopsaka 1 KOHCTaHTbl CKOPOCTM peakuuun. KnHeTtmnka CnoxHbix
peakuuii NepBoro nopsaka: obpaTMblx, NOCNen0oBaTENbHbIX, MAapannenbHbix. ABTOKatanutTmyeckne
peakuuu.

14. 3aBUCUMOCTb CKOPOCTM peakuun oT TeMnepatypbl. YpaBHeHUe AppeHnyca. SHeprus akTneauum
XUMUYECKOW peakunn. TeopeTmyeckne NpeacTaBneHns XMMMYECcKok KUHETUKN. Teopusi akTUBHbIX
coynapeHuid, conoctaBneHune ¢ onbiToM. CTepudeckunii paktop. MoHOMONEKynsipHble peakumu,
cxema JinHaemaHna. Teopus akTMBMPOBAHHONO KOMMnekca. YpaBHeHne ipuHra.
TepMoanHaMMYeckuii acnekT TEOPUN akTUBMPOBAHHOIO KOMMIEKCa.

15. FoMoreHHbIi kaTtanna. OCHOBHbIE NPeACTaBNEeHUsI 0 MexXaHW3Me FrOMOreHHOro kaTanmaa.
KnCnoTHO-OCHOBHOW KaTanua, ero cneumguka.

16. I'eTeporeHHb||7| katanuid. OCHOBHble npenctaB/ieHNAa 0 MEXaHU3MeE reTeporeHHoro Karaamaa.
Kp&TKI/IVI 0630p TeopeTn4eCkux I'Ipe,EI,CTaBﬂeHI/IVIZ ponb aucop6l_u/|v|, Teopusa akKTUBHbIX LEHTPOB,
MynbTUNNETHasA Teopnd Katanmi3a BanaHguHa, npuHUUN reoMeTpn4eckoro cCooTBeTCcTeuA,
SHepI'eTI/I‘-IeCKI/IVI doakTop, ponb OedeKToB. SﬂeKTpOHHaFI Teopua Katanmaa.

17. PactBopbl anekTponutoB. OCHOBbI TEOPUW SNEKTPONUTUYECKOR anccounaunn. CteneHb 1
KOHCTaHTa guccoumnaumu.

18. Teopvlsl CUNbHbIX 3JTEKTPONTNTOB. AKTUBHOCTb, KO3(p(PULMEHT aKTUBHOCTW, MOHHAsA cuna
pacTteopa. SHeKTpVI‘-IeCKaSI npoBOAMMOCTb PacTBOPOB. YoenbHasa v akBMBaneHTHas aneKkTpunyeckas
npoBOANMOCTb. 3aBUCUMOCTb ANeKTponpoBoAMMOCTN OT KOHLUEHTpauunn. YDaBHeHI/Ie KonbpayLua.
[MoaBUXHOCTb MOHOB M Yncna nepeHoca. AHOManbHbIE NOOBUXHOCTN NOHOB BoAopona n
raopoKcnanoHoOB.
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19. MexaHn3M BO3HUKHOBEHMS CKayka noTeHumnana Ha rpaHuue anekTpog-pacteop. CTpoeHme
JIBOWNHOrO 3NeKTPMYECKOro Cnos Ha rpaHnue MeTann-pacTeop. YpasHeHne HepHcTa ons
9NEKTPOOHOr0 paBHOBECUS. DNEKTPOXUMUYECKNA noTeHuman. CTaHaapTHbLIA 9N1EeKTPOOHbIN
noteHuman. CtaHoapTHbIA BOLOPOLHbIV anekTpod. BogopoaHas wkana ctaHgapTHbIX
OKMCNNTENbHO-BOCCTAHOBUTESbHbBIX MOTEHLUNANOB.

20. 9nekTpoxummyeckue uenu. Knaccmgomkaums anekTpoxmmmyeckmx uenem. [ranbeaHmyeckne
anemeHTbl. YpaBHeHne HepHcta onga 90C ranbBaHuyeckoro anemeHta. OnpenenexHve
HanpasneHns OBP peakuuu no 3Haky 3C.

21. OnekTpoabl NEPBOro (MeTaNNMYeCcKne 1 ra3oBble 3NeKTPoabl) U BTOPOro poaa. BooopoaHsoii
anekTpod. KanomenbHsblit 1 xnopcepebpsiHblii 3NeKTpoabl. DNeKTpoabl TPeTbero poaa
(OKMCNUTENbHO-BOCCTAHOBUTENbHbBIE SNEKTPObI).

22. MembpaHHbIin noTeHuman. loHoobmeHHble anekTpoapbl. CTekNsHHbIN anekTpoa. Anddy3noHHbI
noteHuman. udpdysmsa n Murpaums NoHOB. dnekTprnyeckas NoaBMXHOCTb (abCoNoTHAS CKOPOCTb
OBUXEHNS NOHOB).

23. OnekTpoxummnyeckas koppoausi MetannoB. OCHOBHOE YCNOBME BO3HUKHOBEHUSI KOPPO3VMOHHOIO
npouecca. CtaunoHapHbli noTeHumnan. CKopocTb pacTBopeHnst Metanna. Metoabl 3awuThl
MeTasNIoB OT KOPPO3WK.

24. OnekTponn3. PaBHOBECHbI aNeKTPOAHbIA NOTEHLMAN. DNEKTPOAHAS NONSPU3aums:
KOHUEHTPaUNOHHAsA 1 XuMuyeckas. JiuMmtupytowmne ctagnm npouecca: ngy3noHHas 1
3NeKTPOXUMUYecKas.

25. OCHOBbI 3M1EKTPOXMMMUYECKON KUHETUKN. BooopoaHoe 1 KNCNopoaHoe nepeHanpsaxeHue.
YpasHeHve Tadpens. [NpenenbHblil TOK andpdysnn.

7.1. OcHOBHas nuTeparypa:

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

2.Bactokosa A.H., 3agaunHa O.l1., HacoHosa H.B., lNepenénkuna J1.. Tunoeble pacyeTbl no
husnyeckoin n konnongHon xmmmu. Cr6: JlaHb, 2014. 144 c.
http://e.lanbook.com/books/element.php?pl1_id=45679

7.2. lononHutenbHasa nuteparypa:

1. DamackuH B.B., MeTtpuin O.A., Uupnuna . A. Snektpoxmumus. Cl6: JlaHb, 2015. 672 cTp.
http://e.lanbook.com/books/element.php?pl1_id=58166

7.3. UHTepHeT-pecypcChbl:

KomnbloTepHoe TectupoBaHue - http://colloid.distant.ru/1-test.html

nporpamMmmHoe obecnedeHne n NHTepHeT-pecypcsl: - http://ebdb.ru/Search.aspx?p=1&s
nporpamMmmHoe obecneyeHne n NHTepHeT-pecypchl: - 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. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "®dusnyeckas xummns" npegnonaraeT UCNONb30BaHWE CneayroLero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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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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