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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducounyimHa «XuMusi» obecrieunBaer () OPMHUPOBaHWE C/IeAYIOIIUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.4

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
Cojiep)xaHue HHUKATOpa Pe3ysibTaT 00yueHus
WHAUKATOpa
3HaTh TeOpeTUUECKWUM MaTepras 0
Bell[eCTBaX U UX IMpeBpalleHusIX;
3aKOHBbI XUMUU U UX TIPAaKTUUECKOMN
peanu3aLyu.
[TpumensieT GyHAaMeHTallbHble | ¥ MeTh UCIO/b30BaTh
XUMUYeCKre 3aKOHbI MpU CrielaM3upoBaHHbIe 3HAaHUS B
OITK OC-1.4 pelilieHrH NpodeCcCUoHaTbHBIX 00acTu XumMuK B TIpOdheCCUOHATBHON
3a/lau, MPOBOAUT U aHA/IU3UDPYeT | [1eATe/TbHOCTH
pe3y/ibTaThl HAYUHOTO Bnagers 0CHOBHBIMU HaBbIKaMU
XUMHUYECKOro SKCriepruMeHTa obpailieHus1 ¢ pa3TnuHBIMU

BellleCTBaMM; 3aKOHaMU XUMHUU U
CMOCOOHOCTBIO UX MCII0J/Ib30BaTh B
MPaKTUYEeCKOH J1eATeIbHOCTH TPU
pellleHrMY TPOM3BO/CTBEHHBIX 3a/la4y

2 MecTo pauciMiuiuHbl B cTpyKType OOII

W3yueHne OUCLMTUIMHBI « XUMUsi» 0a3upyeTcsi Ha pe3yJsibTaTaX OCBOEHUs CrefyIOIINX
JVCLIMIIMH/TIDAKTHK: «be30omacHOCTh  KW3He[esTeIbHOCTH», «/lMarHOCTUYeCKHue MeTO/bl
reMMOJIOTUYECKUX UCCIe[0BaHUIN»

JucuuruiiHa — sABJSeTCd  NpeALIeCTBYIOLled M1 JUCLMIVIMH/TIPDAKTUK:  «lcropus
n300pasuTeNbHOr0 UCKyccTBa», «KameHb UM CKy/lbITypa B WCKYyCCTBe U /W3aiiHe»,
«Komnosuius», «KoMmnbroTepHOe MPOeKTUPOBaHUe FOBEIMPHBIX U KAMHEPe3HbIX U3e/TUi»

3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBaseT — 4 3ET

TPpyA0eMKOCTBb B aKaJleMUYeCKHUX Yyacax
Bupt yueGHoii paGoThI (OpuH akageMuUyeCcKuii yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO Yaca)
Bcero Cemectp Ne 1
OO0111as1 TPYZA0EeMKOCTh AUCIIUATITMHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 64 64
JIEKLINU 32 32
naboparopHbie paboThI 16 16




TpaKTUYeCKrue/CeMUHapCKUe 3aHITUs 16 16
CamocrosTenbHasi paborta (B T.u. a4 44
KYPCOBO€ MPOEKTUPOBaHKE)
pr,[[OEMKOCTb HPOMG)KYTOIIHOI‘/JI 36 36
arrecraluu
Bu npome>XyTOuHOW aTTecTalyu
(I/ITOFOBOFO KOHTPO/JIA T10 ,E[I/ICL[I/IH]II/IHE) JK3aMeH JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBopiHbIE JaHHbIE N0 COAEPKaHHUIO AU CLUI/IUHBI
Cemectp Ne 1
Bujbl KOHTAaKTHOW paboThI
N | Momenmneme | g Ty ew | PG| s
n/n b ni WIUTAHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, Konyrmonﬂ
et - UYac. - UYac. ~ Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
PeakuoHHas Ortuet no
1 Croco6HOCTh 1 4 1 2 1 2 3 16 yabopaTop
BeIIleCTB HOM pabore
Oobrue
3aKOHOMEPHOCTHU Otuer 1o
2 MPOTeKaHuUs 2 4 2 2 2,3 4 2 16 naboparop
XUMHUECKHX Ho¥ pabore
TIPOLIeCCOB
XyuMHyeckue Otuer 1o
3 CUCTEMBI. 3 4 3,4 4 4 2 saboparop
PacTBopbI HoW pabore
DNIEKTPOXUMUUECK Otyet 1o
4 Ye MpOoLIeCChl 4 4 56 4 56 4 naboparop
HoW pabore
XYMHUS 371eMEHTOB Otuer 1o
5 58 8 7 2 7 2 1 12 yabopaTop
HoW pabore
6 Bricokomonekyisip 6 4 8 2 8 7 Tect
HbIe COeJIMHEeHUsI
Xumuueckast Ortuet no
7 uaeHTUPUKaIUs 7 4 sabopaTop
HOM pabore
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 80

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 1

Ne Tema

Kpatkoe copepxaHue

1 PeakiioHHas
CITOCOOHOCTH BeIIeCTB

1.1. OcHoBHbIe 3aK0HEIL. 1.2. CTpoeHne aToMa U
repyojuueckas cucrema sneMeHToB. 1.3. KuciotHo-
OCHOBHbIe CBOMCTBaA BellecTB. 1.4. XvMuuecKast
cBsA3b. 1.5. B3aumo/ielicTBUSI MeX/ly YaCTULIAMU
BeleCTB B pPa3/IMYHbIX (DU3NUECKUX COCTOSIHUSIX U

3




CBOMCTBA BeLL[eCTB.

2 OO01re 3akoHOMepHOCTH | 2.1. Dy1leMeHThbl XUMUUeCKON TePMOIUHAMHUKN.2.2.
NPOTeKaHUsl XUMUUeCKUX | XUMHYecKast KUHeTHKa. 2.3. Xumuueckoe U (a3oBoe
TIPOLIeCCOB paBHOBeCHe.
3 XYMHUUeCKUe CUCTEMBI. 3.1. PactBopsl. CriocoObl BBIpaXKeHUst
PacTtBOpsI KOHLeHTpauuu.3.2. PaBHOBeCHe B paCTBOpax
371eKTposuToB. ['naponus cosneit.3.3. JncnepcHsble
cucrteMbl. KonmongHeie pacTBopsl. TBepbie
pPacTBOPBL.
4 OJIEKTPOXUMUYECKUe 4.1. OKHUC/IUTEIbHO-BOCCTaHOBUTEJIbHBIE TIPOLIECCHI.
TIPOL{eCChI 4.2. DneKTpoXuMHUecKye rpoLecchl. ['anbBaHUUeCcKre
snemeHThl.4.3. Kopposus u 3aiura metasios.4.4.
OJIEKTPOJIU3.
5 XUMUS 3/1eMeHTOB 5.1. Xumusa Hemetasuios 5.1.1. Yrnepog.5.1.2.
Kpemnwmii.5.2. Xumus metannos.5.2.1. Metanmnbl
MOArpyNnbl Megu.5.2.2. XUMUA p-3/1eMeHTOB. 5.2.3.
Xumusi d-anemeHToB. CeMeNCTBO XKesesa.
6 BbicOKOMOUIeKy /1A pHBIe 6.1. Yrnesogopogel. CBOMCTBa, NOIy4YeHUe
COelMHeHUs rpuMeHeHue. 6.2. MeTo/bl 0J/Iy4YeHUs: [10JIMMepOB.
CTpoeHue U CBOKWCTBA NOJMMEPOB.
7 Xumurueckast 7.1. AHa/IUTUUECKUM CUTHA/ U ero BU/IbI.
uzieHTU(UKaIus KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHaIN3. 7.2.

XyUMUUeCcKuh, GU3NKO-XUMUUeCKUM U (Pr3nueCcKuil
aHasu3.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 1

Ne

HaumeHoBaHue /1a00paTOPHOI padoThI

Koi-Bo akapeMuueckux
YacoB

OCHOBHBIE K/1aCChI HeOopraHn4YeCKUux

CcoeIMHeHUM

2

OHpeAEHEHI/Ie JKBHMBAJ/IEHTA BEIECTBA

Peakii1u B pacTBOpax 3/1eKTPOJIUTOB

I'uaponu3s cosnelt

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PEaKI[UH

DJIEKTPOJIU3

XUMHUUEeCKHe CBOMCTBA METaJI/IOB

RN |UT| R [WIN| -

YTJ1eBOZI0PO/IbI

NININININININ

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 1

. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB

1 OCHOBHBIE 3aKOHbI XUMUU 2

2 OCHOBHBIE KJIaCChI BelleCTB 2

3 [Tepuoanueckuii 3akoH u [1C [I.V1.MeHgeneeBa 2

4 Peakiiyn B pacTBOpax 3/1€KTPOJIMTOB 2

5 OKHC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE PeakL[iy 2
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6 DJIEKTPOJIN3 2
XHMUUeCKre CBOMCTBA MeTaslJIOB
8 YrneBogopojbl 2

~
N

4.5 CamocTosTe/IbHasA padoTa

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 OdopmiieHre 0TYETOB 110 J1aOOPaTOPHBIM U 12
TIPAKTUYECKUM paboTam
5 [ToAroToBKa K NMPaKTUYECKUM 3aHSITUSIM 16
(1abopaTopHBEIM paboTam)
3 ITpopaboTKa pa3ie/ioB TeOpPeTHUYECKOr0 MaTepuasia 16

B xo/ie mpoBezieHUsI 3aHSITUM T10 JUCLIUTIIMHE WUCTIOB3YIOTCS C/ieyolIie HTePaKTUBHbIe
MeTOZibl 00yueHusi: [IUCKyCCUst IBISIETCS] OZJHUM U3 BH/IOB MHTEPAKTUBHBIX 00pa30BaTe/TbHbBIX
TexHosiorui. IIpescTapssieT coboit 06CyXjeHre, COBMECTHOE UCC/Ie[JOBaHe KOHKPETHOMN TeMBbI,
3a/lauul U sIBJIeHUs MeXXy BCeMH yuyaCTHUKaMU o0pa3oBaTesibHOro Tipotiecca. [IpoBeieHre
3aHATUN-AUCKYCCUM CTUMY/IMPYeT IM03HaBaTe/bHY0 aKTUBHOCThL 00YUYaroIUXCsi, CriocobCcTByeT
6osiee 0OCMBICCTIEHHOMY OCBOEHUIO UMW HOBBIX 3HAaHUM MOCPe/ICTBOM TIOTOTOBKU apryMeHTaLun
U 3alUThI CBOEH TTO3UI[UH 10 00CYyKJaeMoi Teme.

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCHUILTHHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCIUILTHHBI
5.1.1 Meroauueckue yKa3aHHus /i 00yUYarOIUXCA M0 MPAKTHYECKHUM 3aHSATHAM

Hynapes B.U., IToxxupgaes 10.H., Kysnerjosa A.A. u ap. XUMWA- NUpkytck: U3n-so UpI'TY,
2013. - 140 c.

5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

KysnerioBa O.B., Boukapepa C.C., [IynapeB B./. OcHoBBI 0011]e#i 1 HEOPraHUUECKOW XUMUH.
JlabopartopHbIit mpakTUKyM / o, o6, pea. Kysuerjoeoii O.B. — VipkyTck : M3a-Bo UPHUTY,
2022.-172 c.

5.1.3 MeToauuecKne yKa3aHusl /ISl 00y4aroIuXCs 10 CaMOCTOATe/IbHOM paborTe:

Ky3nerioa O.B., 3yea B.I1., TormmmHoeBa 3.H., Jle6eneBa O.B. Xumusi. TecToBbie 3a/jaHus:
MeTtoauudeckue ykasanus ana CPC. — Upkytck. NM3a-so UpI'TY, 2010. - 68 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycCrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 1 | OTuer no 1abopaTopHoii padore

OnucaHue npoueaypsbl.



Kaxaplii CTYZieHT [J0/KeH BBITIOJTHUTE MPeyCMOTPeHHbIe TIPOrpaMMOi 1abopaTopHbie paboThI.
Kaxzasi pabora jo/pKkHa ObITH OpopMyIeHa B BUZie oTueTa Ha Oymare hoopmaTta A4 BpyuHYIO WK
Ha KomrbioTepe. OTUeT 0/DKeH CO/lepyKaTh: TUTY/bHBIN JIUCT, Lielb PaboThl, KpaTKoe
TeopeTUUYeCKoe BBeJleHUe K JlaHHOM paboTe, Ha3BaHKe OMNbITOB, OMKCaHKe pe3y/IbTaTOB
OT/Ie/IbHBIX OTIBLITOB WM PabOoTHI B 11e/10M, BbIBOABL. Eci paboTa KosmuecTBeHHas1, ClieyeT
MIPUBECTU ypaBHeHHe peakLUH, (hOpMy/ibl /11 PACUETOB M PacueThl 10 HUM, O(DOPMUTH
pe3yJbTaThl B BU/je UTOTOBBIX Tabmu1] v TpadvKoB, ecyi paboTa KaueCTBeHHasi, HY)KHO
TIPUBECTH ypaBHEHUsI peakivii U OTMeTUTh HaOJIrojeHUs.

KpuTtepum oneHUBaHus.

3armura labopaTopHOM paboThl OCYIIECTB/ISIETCS Ha 3aHATHH, C/Ie[yIOLeM IT0C/Ie ee
BbITIO/THeHUs. [1pu 3a1uTe CTyJeHT [JO/DKeH YMeTh OObSICHUTD 1e/TH, 3a/jJauM, X0/, MPOBe/ieHus
paboThI, TIOSICHUTH BCe TIPHUBE/IEHHBIE PACUYeThl U BBIBO/IbI, BBIMOHUTh UHAVBUYaTbHOE 3a/laHue
110 TeMe J1ab0paTOPHOM paboThI (PEIIUTD 3a/jauy WK COCTaBUTh YPaBHEHHUS XUMUUECKUX
peaxiiuii).

6.1.2 cemectp 1 | Tect
OmnucaHue npoueaypsbl.

[17151 OLIEHKH TeKYIIlel yCIeBaeMOCTH KaXKAOMY CTYZeHTY Heo0X0IUMO TIIIaTeTbHO BHITIOHSATh
WH/IMBU/ya/bHbIe 3a[JaHUsI Ha BCe TeMbl CaMOCTOSITe/TbHbIX PabOT U TPOBOIUTH TEKYIIjee
TeCTUPOBaHUe.

KpuTepuu onieHUBaHM.

17151 OLIeHKH TeKyIllel yCIrieBaeMOCTH Ka)KAOMY CTYZeHTy Heo0X0AUMO TIIaTeIbHO BHITIOHSATh
WH/IMBU/yabHbIe 3a[JaHUsI Ha BCe TEMbl CaMOCTOSITE/TbHbIX PaOOT Y TTPOBOIUTH TEKYII[ee
TeCTUPOBaHHUe.

6.2 OueHouHbIe Cpe/iCTBA /I/IA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UY B PaMKaX NMPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
KpuTepuu onjeHMBaHus OLIeHUBaHMSA
KOMIeTeHI[UU .
NMPOMEeXYTOYHOH
arTecTanuu
OIIK OC-1.4 Bnanenue OCHOBHBIMU HaBbIKaMH | YCTHoOe

obpailieHust ¢ pa3IMYHBIMU BellleCTBaMH; | cobecesioBaHe
3aKOHAMU XWMHH M CIIOCOOHOCTBIO UX
HCII0J/Ib30BATh B MPaKTHUEeCKOH
JIesITe/TbHOCTH npu peleHnu
MIPOM3BO/ICTBEHHBIX 33/]au

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AACUMIIMHE



6.2.2.1.1 Onucanue npoueaypobl

st npOMe)KyTOUHOM aTTeCcTallui Ha MepBOM Kypce MpelyCMOTPeH 3K3aMeH. JK3aMeH
TIPOBO/IUTCS TI0 SK3aMeHalIMOHHbIM OusieTaM, BKIFOUAOLIUM 3-5 BOMIPOCOB (TI0 OHOMY U3
Ka)K/IOM IUIaKTUUeCKOU eIMHULIbI).

IIprimep 3agaHus:

O06pas3el] 5K3aMeHalMOHHOTO OuieTa
ITo pucupnvae Xumus

[Mpopune TX

1. Tlepyofyueckuyi 3aKOH U nepuoguveckas cucrema [1.11.Menpeneesa?
2. Tunbl ¥ BUABI KOppo3un? CriocoObl 3alUTHI OT KOPPO3UU?
3. 3aKOHUUTh YPaBHEHUS U PaCCTaBUTh KO3((ULIMEHTbI, UCTIO/b3YsT METO/, 3/IEKTPOHHOTO

basaHca:

a) Cu + H2S04 (koH) -

6) S+ HNO3 -_

6.2.2.1.2 Kputepuu oLieHUBaHMSA

OT/IM4YHO

Xopomo

Y poBieTBOpHUTE/ILH
0

HeypoBiieTBopuTe/1I6HO

[ToHrmaet poJib
XUMUHU J]15
OBJIaZIeHUsI

rpogeccroHa/IbHbI

M MacTepCTBOM;
ITonrmaet

3HaueHue
(byHIaMeHTabHbIX
3aKOHOB
eCTeCTBO3HaHUsl,
3HaeT U yMeeT
TIPUMEHSITh UX MPU
OpraHusaiuu
CaMOCTOSITe/IbHOU
paboTsr;
MpaBUJIbHbIE
OTBeThI Ha BCe
5K3aMeHalOHHbIe
BOTIPOCKI

[Tonrmaet poJsib
XUMUH [|7151
OBJIaZieHUst

rpodeccroHanbHbI

M MacTepCTBOM;
ITonnmaert

3HaueHue
dbyHIamMeHTambHBIX
3aKOHOB
eCTeCTBO3HaHUs,
3HaeT U ymeeT
MIPUMEHSTDb UX MPU
OpraHu3aLuu
CaMOCTOSITe/IbHOU
paboThr;

HelpaBUJIbHbIE

OTBeThI Ha OJIVH W3
5K3aMeHaL[OHHbIX
BOITPOCOB

[1710X0 roHrmaeT
POJIb XUMUH /151
OBJIaZieHUsI
rpodeccroHaIbHBIM
MacTepCTBOM,;
IToHnmaet 3HayeHue
(byHJamMeHTanbHbIX
3aKOHOB
€CTeCTBO3HaHMUSI;
He TpaBUJIbHbIE
OTBeTHI Ha MOJIOBUHY
13 5K3aMeHaLMOHHbIX
BOIPOCOB

[1/10X0 roHKUMaeT poJib
XUMUH [IJIs1 OBJIaJieHUsI
ripoecCcroHaTbHBIM
MacTepCTBOM;

He nonumaer 3Hauenuve
(byHIaMeHTambHBIX
3aKOHOB
eCTeCTBO3HAHHUS;
HeTlpaBU/IbHbIE OTBETbI
Ha BCe BOTPOCHI

7 OcHOBHas y4yeOHas MTepaTrypa

1. I'munaka. O61ast Xumus [ IeKTPOHHBIN pecypc] : yueOHUK /1715 aKa[eMHUUeCKOT0

OakamaBpuaTa : B 2 Tomax. T. 1, 2018. - 353 c.

[CaitT] — URL: http://www.biblio-online.ru/book/736D053E-E77C-4726-8CC5-

F8E756E674A57?




2. I'munka. Ob1mas xumust [D1eKTpoHHbIN pecypc] : yueOHHK Jis aka/[eMU4IeCKOro
6akasaBpuaTa : B 2 Tomax. T. 2, 2018. - 379 c.

[Caiit] — URL: http://www.biblio-online.ru/book/EBE718FD-189B-494E-A633-
DCA7F607FCC9?

8 Jono/iHUTE/TbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast

1. Tmuaka H. JI. 3afaum v ymipaykHeHUs 110 0011ieit XUMUM [ D/IeKTPOHHBIN pecypc] : yueOHO-
npakTryeckoe nmocobue / H. JI. I'munKa ; of pea. B. A. TTorikosa, A. B. Babkoga, 2018. - 236 ¢

[Caiit] — URL: http://www.biblio-online.ru/book/42CADAEO0-F729-47F0-BD2C-
9BF1FA0278067?

9 Pecypcol cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCcTpaHsieMbIX CHeHa/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

12 MaTepI/IaJIbHO-TeXHI/I‘—IeCKOE obecrneuenue AUCIUITI/ITMHBI



