[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparnk Mak vy ENIEPAJTIBHOE ATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCIIOPTA
LlomkHoCk EREPR ITBHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE BBICILIETO OBPA3OBAHUS

e HBROMRC I rOCYIAPCTBEHHBI VHUBEPCHTET ITYTE(T COOBILEHHSI

YHuKanbHb
7708e3%a47e66a8ee02711b298d7c78bd1e40bf88

XumMus

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Cneuuansaocts 23.05.05 CUCTEMbBI OBECITEYEHU A ABMXEHMA ITOE3/10B
Crnenuanuzanus ABTOMaTHKA U T€IEMEXaHUKa Ha JKEJIE3HOJ0POXKHOM TPAaHCIIOpTe

Ksanudukarus HHKeHep MyTeii coo01enust
®opma o0yueHns o4yHast
OO0mmast TpyI0eMKOCTb 33ET

Bunpt KOHTPOJIA B CEMECTpax:

3a4YETHI C OLIEHKOM 2

Pacnpenenelme YaCcoB THCHHUIUIMHBI 110 CeMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Uroro
Henens 18
Bun 3ansuii VI PIl VI PIl
Jlexmum 18 18 18 18
JlabopartopHbie 18 18 18 18
IIpaxkTuueckue 18 18 18 18
KoHT. 4. Ha aTTecT. 0,25 (0,25 (0,25 (0,25
Uroro ayn. 54 54 54 54
KonraktHast pabora | 54,25 [ 54,25 | 54,25 | 54,25
Cawm. pabora 53,75 | 53,75 [ 53,75 | 53,75
Uroro 108 108 108 108




IIporpammy coctaBui(u):
Comosa H.B.

Pabouas mporpamma IUCHUTUTHHBL
Xumusi

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BBICLIETO 00Pa30BaHMs - CIIELMAIMTET 10 crenuansHocTu 23.05.05
CucteMbl obecriedeHns BUKEHMsI oe30B (mprka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 217)

COCTaBJICHa Ha OCHOBaHMH ydeOHoro miana: 23.05.05-25-5-CO /I a.pli.plx

Creranpaocts 23.05.05 CUCTEMBI OBECITEUEHNW S IBMXKEHIM S TTOE3/10B HanpasneHHocTh (MTpoduiib) ABTOMAaTHKA H
TeJIeMEXaHHKa Ha JKeJIC3HOIOPOKHOM TPAHCIIOPTE

Pabouas mporpammMa oodpeHa Ha 3acefaHAH KaeIpol

EcrecTBeHHBbIE HAYKH

3aB. kadenpoit Bomos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS AUCIUILIMHEI SABISIETCS (POPMHUPOBAHHE O0IIEIPO(heCCHOHANBHBIX KOMIICTSHIIHI 110 PEIICHNI0
HMHKEHEPHBIX 33/1a4 B MPO(ECCHOHANBHOI NeATeIbHOCTH C UCTIONb30BAHHEM METO/I0B €CTECTBEHHBIX HAyK HA OCHOBE
Pa3BUTHSL y O0YHAIOIIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOT'O MBIIIICHHS; IIEJIOCTHOTO MPEJICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYKAIOILEr0 MUPa B UX €AUHCTBE U B3aUMOCBSI3U.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIOCOOCTBYIOIIETO JalbHEHIIIEMY Pa3BUTHIO TUNUHOCTH;

1.4]- I/IBy‘{eHI/Iﬁ XUMHYECCKHX SBIICHUN U 3aKOHOB XUMUHU, TPAaHUIBI UX TPUMEHUMOCTH, IPUMECHCHNE 3aKOHOB B BOXKHCHIITNX
MPAKTUYCCKUX MTPUTOKCHUAX,

1.5 |- BrIpaboTka y 00y9aromuxcs IpUeMOB M HABBIKOB PEIICHNS KOHKPETHBIX 3a7ad U3 Pa3HBIX 001acTel XUMUH,
MOMOT'AIOIUX MM B JAJIbHEHIIEM pelath MpoecCHOHANbHbIC 3aJa4H;

1.6 | - O3HaxoMIIeHHE 00YJAIOIIUXCSI C COBPEMEHHOM HAyIHOH armaparypoil ¥ BEIpabOTKa y 00yJaroIixcs Had9aabHBIX
HaBBIKOB IIPOBE/ICHUS SKCIIEPUMEHTAIBHBIX CCIIEJOBAHMI.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazapen) OIT: | b1.0.12

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4d B IPOPECCHOHAIBHON AeATEIBHOCTH C UCTIONb30BaHUEM METOOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHalM3a U MOAEIUPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE IIOHATHS 1 3aKOHBI €CTECTBEHHBIX HAYK IS PEIICHUS [IPEAMETHO-TIPO(GHUIBHBIX 33124

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METO/AbI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIe0BaHUS 00bEKTOB, IIPOLIECCOB,
SIBJICHUI; TIPOBOIUT 3KCIIEPUMEHTHI T10 33JJaHHON METOAUKE M aHAITM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHS THCHUTIHHBI (MOXYJISI) 00YJAIOMIMIICS T0JKEH

3.1 [|3HaTh:

3.1.1 [ OCHOBHBIE IOHATHS U 3aKOHBI XMMHHU H UX POJIb B PEIICHUHU NPEIMETHO-IIPOGIIBHBIX 337134,

3.1.2 [ METOIBI TEOPETHIECKOTO M HKCIICPUMEHTAIBHOTO UCCIEA0BAHNUS XUMUIECKUX 00BEKTOB, TPOLIECCOB U SBICHUI, METOAUKY
HpoBeAeHHs U 00pabOTKU Pe3yNnbTaTOB XMMHYECKOr0 SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucionp30BaTh OCHOBHBIC MTOHSATHUS M 3aKOHBI XUMHH JUIS PEIICHUS IPEAMETHO-IIPOGIIBHBIX 33124,

3.2.2 | mpUMEHSTh METOABI TEOPETHIECKOT0 M AKCIIEPHIMEHTAIEHOTO FCCIIE0BAaHNS XMMUYECKHX 00BEKTOB, IIPOLIECCOB H
SIBTIEHHUH, TPOBOJUTH XUMHUUYECKUE FKCIIEPUMEHTHI 10 33JaHHON METOHKE U 00padaThIBaTh UX Pe3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKaMH IPUMEHECHUS OCHOBHBIX ITOHSTHH U 3aKOHOB XMMUH JJISI PEIICHUS IPeIMETHO-IIPOMIIIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHUS] METOJIOB TEOPETHUECKOTO 1 SKCIIEPUMEHTAIBHOIO HCCIICJIOBAHNST XUMHUECKIX 00BEKTOB,
MIPOLIECCOB U SIBICHUH, HABBIKAMU MPOBEACHUS XUMUYECKUX SKCTIEPUMEHTOB 110 3aJJAHHOW METOJUKE U HABBIKAMU
00paboTKK UX pe3yJIbTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3aesioB U TeM /BU 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XUMHYECKUE TOHATHS: MOJIb, aTOMHAs Macca, MOJISIPHAst Macca. 2 1
OcHOBHbBIE XUMHYECKHE 3aKOHBI: COXPAHEHUS MacChl, IOCTOSIHCTBA COCTABA.
OKBUBAJICHT, 3aKOH 3KBUBaJICHTOB. OCHOBHBIE KJIACCHI HEOPTAaHUUECKHX
coelMHeHUH. PacueT SKBUBAICHTHBIX MAcC MIPOCTHIX BEIIECTB U CIOKHBIX
coenuuenuii /Jlex/

1.2 OnpenesneHne SKBUBAJICHTa ¥ SKBUBAJICHTHON MacChl MeTala 1o 2 2
Bojiopony /J1a6/

1.3 Pacder MOJSIPHBIX Macc SKBHBAJICHTA IIPOCTHIX BEIIECTB M CIIOXKHBIX 2 2
coenHEHHH. 3aKoH 3kBuBaneHTOB /I1p/

Pasnea 2. OCHOBbI XUMHYECKOH TePMOIUHAMUKH

2.1 DHepreTuka XMMUYECKUX MIPOIIECCOB. BHYTpEHHSS SHEPT U, SHTAIBITHS. 2 1
OHTponus, sHeprus [ mo0ca, HAIIPaBICHHOCTh XUMUYECKHX IIporeccoB. /JIex/

2.2 Onpenenenue TerIoBbIX 3QHekToB XuMudeckux peaknuii /J1ab/ 2 2




23

Pacuer u3MeHEHUsI SHTAIBIINY, YSHTPOIUH U SHeprun [ m60ca XuMuIeckux
peakIuii, HanpaBIeHHOCTh XUMUUYECKUX mporeccos. /IIp/

Pa3nen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTh peakiMy 1 METOIbI € PeryupoBaHusi. XMMHICCKOS PABHOBECHE.
PaBHOBecHS B reTEPOTeHHBIX CHCTEMAaX. PeakI[MOHHAS CIIOCOOHOCTD
BerecTs. /JIex/
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CKOpOCTh XMMHUYECKUX peakiid. XuMudaeckoe paBHoBecue /J1ab/

33

Pacuer 3aBUCHMOCTH CKOPOCTH peakuil OT KOHIIEHTPAIUi perupyronmx
BELIECTB U TemrepaTypbl. PacueTr koHcTaHThl paBHOBecHs peakiuil. [IpuHumn
cMeneHus Xxumuaeckoro pasaosecust Jle [latense /T1p/

Paznen 4. Ilepuonuyeckasi cucremMa U CHCTeMATHKA 3j1eMeHTOB. CTpoeHue
atoma. OCHOBHBIE XapaKTePHCTHKH 3J1eMeHTOB.

4.1

Crpoenue atoma. KBaHTOBO-MexaHnuecKast MoJielib aroma. KopIyckyisipHo-
BOJIHOBOM Jyanin3M. DJIeKTPOHHbIE 000JI04KU aTOMOB. KBaHTOBBIE UKCIa.
IMopsiok 3anomHeHns AEKTPOHHBIX obonodek: npuHimn [aynn, npasuno
I'yana, npasmira KireakoBckoro. DIeKTpoHHEBIE ceMelicTBa aeMeHToB.  /JIex/

4.2

OnexTpoHHbIE (OPMYIIBI M JIEKTPOHHBIC CXEMBI aTOMOB. [I3MEHEHIEe CBOHCTB
9JIEMEHTOB M0 MIEpHOaM | IpymnnamM cucreMsl Menzaeneesa /I1p/

Paspgea 5. Xumndeckasi CBSI3b M CTPOEHHE MOJIEKY.JI

5.1

CoBpeMeHHbIE TIPEICTABICHUS O IPUPOJE XUMHUECKOH cBs3u. OmnpeneneHue u
OCHOBHbIE XapaKTePUCTUKH XUMHUECKOU CBA3U. MeTo/ BalleHTHBIX CBsi3ei
(MBC). Metoa monexynsipusix opoutaneit (MMO). ITpoctpancTBeHHast
CTPYKTypa MoJieKyll. J{uronsHbIe MOMEHTHI CBsA3ei U MoJieKyin. Bomoponnas
cBs13b. Curma u - cBs3u. /JIex/
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ONeKTPOHHOTOYEYHBIE M CTPYKTYPHBIE (POPMYITBI MOJICKYII. J{UTIONBHEIE
MoMeHTHI Monekyn /ITp/

Pasnen 6. PacTBopsl

6.1

Crioco0BI BBIpAXKCHH KOHLICHTPAIUHU paCTBOPOB. 3aKOHBI PacCTBOPOB JIsA
cI1a0bIX DJICKTPOJIMTOB. HpI/IMeHeHI/Ie 3aKOHOB K CUJIBHBIM 3JICKTPOJIUTaM.
DnexrponuTrueckas guccouuanys. CTeneHb TUCCOLUaIy, KOHCTaHTa
JIFICCOIMAIINHN, N30TOHNIECKHH K03 hunreHT. VIOHHO-MONeKyISIpHBIC PeaKIIy.
DnexTponuTHyueckas qucconuanus Boasl u pH cpensl. ['maponus coneid. /Jlex/

6.2

OnpeneneHre KOHIIEHTPAIHA PAcTBOPA.
DnexTponuTHuecKas quccouuanus. Peakiun nonHoro oomena /J1a6/

6.3

Pacuer Temneparyp KHIIEHHS M 3aMeP3aHUsl, OCMOTHYECKOTO JIaBICHUS
pactBopoB. [Ipon3BeieHe pacTBOPUMOCTH M KOHCTAHTHI ICCOLUALIIN
JNEKTPONUTOB. PacueT KOHCTAaHT rHAPONIH3a CONEH ¥ BOIOPOAHOTO
nokazarens /ITp/

Paznpen 7. OKHCIATEIBbHO-BOCCTAHOBHTEILHBIE nmpouneccnol

7.1

[MoHsATHE O CTENEHN OKUCIICHHS SJIEMEHTOB B COeTMHEHUSIX. OKUCIUTENbHO-
BOCCTaHOBUTENBHbIE CBOICTBA MIPOCTHIX BEIIECTB M XUMUYECKUX COSTHHEHUM.
OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIC Peakiii. HampaBneHHOCTh OKHCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakiuil. CTaHOapTHBIC HIEKTPOAHbIC TOTCHIUAIBL.
®opmyna Heprcra /Jlex/

7.2

OKUCITUTETFHO-BOCCTAHOBUTENBHBIE peakiuy /J1ab/

Paznen 8. 3J’leKTpOXl/IMl/I'{eCKI/Ie CUCTEMBI.

8.1

XUMHYECKHE HCTOUHMKH TOKA: TaJIbBAHUUCCKUC QJICMCHTBI, aKKYMYJIATOPBHI,
TOILIMBHBIC DJICMCHTHI, yCTpOfICTBO, TIPOLECCHI, UCIIOJIb30BaAHUE HA XK.1.
TpaHcmopre. BogopoaHas sHepreTuka. Dnekrponus. KaTonHoe BoccTaHOBIEHHE
U aHOJHOE OKHCIIEHHE. DJIEKTPOIN3 C aKTHBHBIM aHOOM. BTopuuHbIle mporeccsl
pu uexTponuse. 3akonsl Papanes. Beixon no toky. Ilpumenenue
anekrponusa. /Jlex/

8.2

T'anpBaHMYECKHE IIEMEHTHI
Dnexrponus /J1a6/
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Pacuer 5/1c XUMHUYECKHX U KOHIIEHTPAIMOHHBIX I'aIbBAHHYECKHUX dJIEMEHTOB.
3akonst Dapanest s mporiecco drekTpomnusa /TIp/

Pazgen 9. Kopposus meraiios




9.1 Koppo3us MeTainos: 2J1eKTpOXUMUYECKas U ra30Basl, I0Ka3aTeId KOPPO3UHU. 2 2
Bubl 2JIEKTPOXUMUYECKOH KOPPO3HH: 00pa30BaHKE rabBAHMYECKON Maphbl,
KOHIICHTPAIlMOHHON SYeHKH, KOPPO3HS MO ACHCTBHEM OTy)KIAIOIINX TOKOB.
MeTonbl 3aIIUThL OT KOPPO3UU: MIOKPBITUS, HHTUOUTOPHI KOPPO3UH,
9JeKTpoXUMHUYecKas 3amura /JIex/
9.2 Pacyer 3ammMTHOrO NEHCTBHS OKCHIHBIX IUICHOK, pacyeT KOPPO3HOHHOM 2 2
cToikocTn Metaios /I1p/
9.3 Kopposus meramios u 6oprda ¢ Heit /J1ad/ 2 2
Paznen 10. lucnepcHbie cHCTeMbI
10.1 JlucrepcHbIe CHCTEMBI, UX KIaCCU(pHUKAIINN, METOIbBI MOTYYCHHS. YCTOHINBOCTh 2 2
JIICTIEPCHBIX CUCTEM H CITOCOOBI MX cTabmnm3arui. /JIex/
10.2 CTpoeHre MUIIEIT HEOpTaHMIEeCKNX 30J1ei 1 cItoco0BI X Koaryssinun. [Topor 2 2
koarymsiun /IIp/
Pazgen 11. CamocTrosiTe1bHas1 padoTa
11.1 IMonroroka x nekrmsm /Cp/ 2 9
11.2 IoaroroBka k mpakTU4ecKuM 3aHATHIM /Cp/ 2 18
11.3 TToaroroBka k 1abopatopHbIM padotam /Cp/ 2 18
11.4 Ionroroeka k 3auety ¢ onenkoit /Cp/ 2 8,75
Paznen 12. KonrakTHasi pa6oTa Ha aTTeCTAIUIO
12.1 3auer ¢ onenkoii /KA/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIE MaTepHabl JUIsl MPOBEACHHS IPOMEKYTOUHOH aTTECTAlMU OOYYAIONIMXCS IPUBECHBI B IPHIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.
@DopMBI U BUIBI TEKYLIETO KOHTPOJIS MO AUCHUILIHHE (MOXYINIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHUS,

pacnpezeneHne 6aIoB 1o BUIAaM TEKYILIEro KOHTPOIIS pa3padaThIBAIOTCS PETIOaBaTeeM AUCIHUIUINHEL C YIETOM ee CIeUBHUKU U
JIOBOJIAITCS IO CBEACHHS OOYJAIOIINXCS Ha IIEPBOM yIeOHOM 3aHATHH.
Texymuii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPEroaBaTesieM JUCIUIUIMHBI (MOXYNIs) B paMKaxX KOHTaKTHOM
paboThl U CaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s GuKcupoBaHus pe3yabTaTOB TEKYLIETO KOHTPOJIS MOXKET HCIIOIb30BaThCs

BHOC.
6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)
6.1. Pexomennyemas qureparypa
6.1.1. OcHoBHasi INTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue Uznarensc On. agpec
TBO, TOJT
JI1.1 | H. B. KopoBux OOmas XuMus: yIeOHUK [T TEXH. BY30B M.:
Beici.
mIK., ,
2005
6.1.2. JlonoJHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTABUTENHU 3arnaBue Wznarensc On. aapec
TBO, 0L
JI2.1 |H. JI. I'muaka OO6mas xuMust: yaeOHoe ocodure JIIst By30B M.:Unuter
pai-
[pecc, ,
2004,

2003




ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc Omn. agpec

TBO, IOl
JI2.2 | I'munka H. J1, 3amauu ¥ yrmpaxHEHUs 1Mo 00Iei XMMHUU: yued. ocooue s M.:
PabunoBmua B. A., BY30B WnTterpan
Py6unoii X. M. -IIpecc,
2009

6.2 UndopManMoOHHBIE TEXHOJIOTUH, HCIOJIb3yeMble NMPHU 0CYILeCTBIEHUH 00Pa30BaTEJILHOI0 Mpoiecca no JMCUUIInHe
(Mony.i10)

6.2.1 IlepevyeHnb JINIIEH3HOHHOTO M CBOOOHO PACIPOCTPAHIEMOTr0 MPOrPAMMHOI0 00ecTedeHUst

6.2.1.1 | MS OFFICE

6.2.2 Ilepeuens npoeccHOHAIBHBIX 623 TaHHBIX H WH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | KorcynpTaHT III0C

6.2.2.2 | Tapanr

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

7.1 | JlexiuoHHbIe ¥ 1abOpaTOpHBIC paOOTHI MPOBOSTCS B COOTBETCTBUY C PAaCIIUCAHHEM 3aHATHI B TaO0OpaTopusxX oOIeit
XMMHH, BKITIOYAOIeH: CyIMIMIBHBINA MKad, yCTPOHCTBO A1 OBICTPOro MPOCYIINBAHUS XUM. TIOCYIBI, INTATHB
nabopatopHbIi (10 mT.), aKBaAUCTHILISITOP, OMIUCTIILIATOP, OapomeTp, Bechl anekTporHbie CASCUW620HV, komrmiekT
¢domnuii, anmapat Kunna, musuinBonstmetp pH-150M u B yueOHO-UCCIE10BaTENBCKOM 1a00paToOpyu, BKIIOUAOLIEH:
anmapat Kunmna, 6apomerp, ouctmuisarop, Becbl HR 60, konbonarpesarens [1941000M, mumuBonsTMeTp pH-150M, neus
MydenbHas, Tepmodiok [19-4030, xpomarorpad "Xpomarek Kpucran", snexrporneus CILIOJI. [Ipn npoBeneHnn 3aHATHIHA
UCTIONB3YETCs IPOSKTOpP U SKPaH.

7.2 | JInst BBIIOJTHEHUS CAMOCTOSITENIEHOM PabOTEl MCHONB3YEeTCs YATANBHBIN 3a)1 OMOIHOTEKH C BBIXOJOM B MIHTEpHET.

7.3 | Anst xpaHeHus 1ab0paTOpHOro 000pyIOBaHHS IPEIyCMAaTPHBACTCS CIICIL.IIOMCIICHHE .




