DHIeNbCCKUM TEXHOJIOTMYECKUA HHCTUTYT (pruinan) (enepasbHOro rocy1apCTBEHHOTO
OIO/1)KETHOTO 00Pa30BaTEIBHOIO YUPEKICHMUS
BBICIIIET0 00Opa30BaHUs
«CapaToBCKUl rOCyAapCTBEHHbIA TEXHUUECKUN YHUBEPCUTET
uMmenu ["arapuna FO.A.»

Ka(bezlpa «EcTeCTBECHHBIC 1 MATEMAaTUYCCKUEC HAYKH)

PABOYAS ITPOT'PAMMA
10 JUCLUILIMHE

b.1.1.7 «Xumusy

HarnpaBJCHUS TOATOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYSCKOE 00ECIICUEHHE
MAaIlIMHOCTPOMUTEILHBIX IPOU3BOJICTB

[Tpoduns «TexHOIOTHS MAITUHOCTPOCHUS

dbopma 00yueHus — 3a04Has
Kypc — 1

cemectp — 1

3a4E€THBIX €IUHULL — 4

4acoB B HEJIEIIO

BCero yacoB — 144

B TOM YHCJIC:

sgexnuu — 10

KOJUIOKBUYMBI — HET
MPAKTUYECKUE 3aHATHS — HET
nabopaTtopHsble 3anatus — 10
camocTosATenbHas pabora — 124
3a4eT — HeT

sK3aMeH — | cemectp

PI'P — ner

KYpPCOBOM IIPOEKT — HET
KypcoBasi paboTa — HeT
KOHTpOJIbHas pabora — 1

Pabouast nporpamMmma obcyxaeHa Ha 3acenanuu kadenpsi EMH
«06» wwoHs 2022 rona, npotokos Ne 8
3aB. kadenpoit & ¢ ~ /Xunvna E.B./

Pabouas nporpamma yTtBepkaeHa Ha 3acepanun YMKH

«24» uwoHg 2022 ropna, npoToKoi Ne 5

Ipencenarens YMKHfZ(/‘ /Tuxonos JILA./

DHrenbe 2022



1. Heau u 3a7a9u TUCHHILJIMHBI

Llens mpenmopaBaHusi MUCHMIUIMHBI «XHUMHUS»: TpUOOpETeHHE CTYACHTAaMH 3HAaHUH |
HABBIKOB B O0JIACTM XMMHYECKUX HAyK, MO3BOJSIOUIMX MPUMEHSATHh WX MPH OCBOCHHM IPYTHX
JTUCITUTINH 00pa30BaTebHOTO UKIIA U MTOCIIEYIOIIeH TPo(hecCHOHATLHOU e TEIIbHOCTH.

3ana4yu U3y4eHus! TUCHUILUIUHBIL:

O3HAKOMUTL CTYACHTOB C OCHOBHBIMHU MOHATUSAMM, 3dKOHAMHU U MCTOJaMU XUMHU
KaK HayKHd, COCTaBJIsIoNIe pyHaaMeHT Bcel CUCTEMbl XMMUUYECKUX 3HAHUIA;

crocoOcTBOBaTh  (POPMUPOBAHUIO y  CTyIAeHTa  OOOOIIEHHBIX  MPUEMOB
HCCJIEIOBATENILCKOM JesTeNbHOCTH (IIOCTAaHOBKA 3aJaud, TEOpeTHYecKoe OOOCHOBaHUE U
AKCIIEPUMEHTAJIbHASI IPOBEPKA €€ PEIICHNUs ), HAYYHOI'O B3IJIsI/1a Ha MUP B 1I€JIOM;

OBECTH JI0 CO3HAHUS CTYJEHTOB TOT (aKT, 4YTO XUMHS  SBJSETCS
byHaaMeHTaTbHOW HAayKOW W MOIIHBIM MHCTPYMEHTOM HCCIICAOBAHUS M IO3HAHHS MPOIIECCOB,
MPOUCXOSAIINX B OKPY)KAOIIEM HAC MUPE M BHYTPH HAC;

Pa3BHUTh y CTYACHTOB MPO(PECCHOHATBHOE XUMHYECKOE MBINIICHHE, YTOOBI OYyIymuit
OakanaBp CMOI' MEPEHOCHTHh OOIIMEe METOJbl HaydHOH paboThl B pabOTy IO CHEHUATbHOCTH;
00ecIeYnuTh BO3MOKHOCTD OBJIaACHUA CTYACHTAMU COBOKYIIHOCTBHO XHMHUUYCCKHX 3HAaHUU U
YMEHH, COOTBETCTBYIOIIHUX YPOBHIO OaKasiaBpa Mo COOTBETCTBYIOIIEMY MPOQHIIIO.

2. MecTo aucuuniaunsl B crpykrype OOII BO

«XuUMHS» TIPEACTaBIsAET cOO0M nuCHUIUIMHY 0a30Boil yactu ydebHoro mmkna (b.1.1.7)
OCHOBHOH  00Opa3oBaTenbHOM Tporpammbl  OakanmaBpwara 1o  HampasieHuto  15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeUeHIE MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

Jlist m3ydeHust Kypca XUMHUH HEOOXOUMO 3HAHUE IIKOJIbHBIX KYPCOB XUMHH, (GU3UKH U
MaTeMaTUKH. YCBOEHHE JTOTO Kypca HEOOXOAMMO MJis YCIENIHOTO HW3YYeHHs CIEAYIONINX
JICITUTUIMH: TEXHOJIOTHSI KOHCTPYKITMOHHBIX MaTePHAJIOB, MATEPHATIOBEICHHE, YKOJIOTHSI.

3. TpeboBaHusA K pe3yJibTaTaM OCBOEHMS U CIUTITUHBI

B mpormecce ocBoeHHMS MaHHON MUCIHMIUIMHBI CTYIEHT (POpMHUPYET W JEeMOHCTPHPYET
obmenpodeccuoHanpHyt0  KommereHnmio 1npu  ocsoeHun OOIl  BO, peanusyromeit
®denepanbHbiil ['ocynapcTBeHHBIH 00pa30BaTEIbHBIN CTAaHAAPT:

- CIHOCOOHOCTh Y4YacTBOBaTh B pa3pabOTKEe TEXHUYECKOW JIOKYMEHTAllUU, CBSI3AHHOWU C
npodeccrnoHanbHo# aestensHocThio (OITK-5).

B pesynbrate u3ydeHHus AUCHMILTUHBI «XUMHUS» 0a30BOM dYacTh Y4eOHOro IHKIA
(b.1.1.7) ocHoBHOW o0Opa3oBaTeabHON MpOrpaMMbl OakajaBpuaTa CTYACHT JIOJDKEH
JEMOHCTPHUPOBATH CIEAYIONINE Pe3yIbTaThl 00pa30BaHUS.

OO0yuaromuiics TOJKEH:
3HaTh:
- OCHOBHBIC TIOHSTHS, 3aKOHBI M MOJICIIH XUMHUYECKHX CHCTEM, PEaKIIMOHHYIO CIIOCOOHOCTD
BEIIIECTB;
- CBOMCTBA OCHOBHBIX BHJIOB XHMUYECKUX BEIIECTB M KJIACCOB XUMHUIECKUX OOBEKTOB.
YMers:
- HCIIOJIb30BAaTh OCHOBHBIE MTPHEMBI 00Pa0OTKH IKCTIEPUMEHTANIBHBIX JaHHBIX;
- TIPOBOJUTH pacueThl KOHIICHTPAIIMH pPACTBOPOB PA3JIMYHBIX COCIUHEHHUH, ONPEICIATh
M3MEHEHHEe KOHIICHTPAINI MPU MPOTEKAHUN XUMUYIECKIX PEaKIU.
Bnaners:
- METOJIaMH KCIIEPUMEHTAILHOTO UCCIIEIOBAaHHS B XMMHH (TITITAHUPOBAaHUE, TOCTAHOBKA U
00paboTKa IKCIIEPUMEHTA).



4. Pacnipenesienre TPYA0€eMKOCTH (4ac.) IMCHMILIMHBI 110 TEMaM

MO

ny
s

HC
IS
JIn

TC
MbI

HanmeHnoBanne TeMbI

Yacel/u3 HUX B MHTEPAKTUBHOUN dopme

Bcero

J3

KJI

JIP

ITP

CPC

4

5

6

(e}

10

OCHOBHBIE TIOHATHSI H
3aKOHBI

XUMHNHU

38/2

212

32

Ctpoenne artoma u
XUMHYECKast
CBSI3b

34/2

212

32

XUMHYECKHE B3aHMOﬂeﬁCTBHH
BOCCTAHOBUTCIIbHBIC IIPOLICCCHI.

]

38/4

4/4

30

OCHOBBEI QJICKTPOXUMHUHU

34/2

212

30

144/10

10/10

10

124

5. Conep:kaHue JEKIIMOHHOTO Kypca

Bcero
JaCcoB

No
JIEKIIAU

Tema nexuuu. Bonpocsl, oTpadaTeiBaeMble Ha JIEKIUU

VYyebuo-
METOIAYECKOE
oOecrieueHne

4

5

2 cemecTp

OcCHOBHbIE OHATHS U 3AKOHbI XMMHUM.

OcCHOBHBIE  TOHATHUS  XUMHHM:  aroOM, MOJIEKYIa,
XUMUYECKUM AJIEMEHT. 3aKOH COXPAaHEHHsI MacChl. 3aKOH
COXpaHEHHUs DJHEPruu YpaBHEHHE OWHIITEHHA. 3aKOH
ABOTraJipo M CIEACTBUS U3 HETO.

[1-6]

XuMH4YecKas KHHEeTHKa.

CkopocTh XMMHUECKON peakuuu. PakTophl, BIUSIOIINE
Ha CKOPOCTb pEaKIMH. 3aKOH JEHCTBYIOIIMX Macc.
Koncranra ckopoctu peakiuu. [Ipasmio Baut-I'odda.
Xumunyeckoe paBHoBecue. KoHCTaHTa paBHOBeCHS.
CmelieHne XMMHYECKOrO paBHOBecus, NpuHoun Jle
[Taremnse.

[1-6]

OcHoOBHbBIE NPeICTABJICHUS] 0 CTPOCHUH aTOMa.
DOneMEHTapHbIE YaCTUIbl, ATOMHOE ]P0, H30TOIBI,
MOHATHE 2JeMeHTa. KBaHTOBBIE uHMClIa, JHEPrUS H
KOH(UTypalli 3JIEeKTPOHHBIX opOuTaneit. IlpaBuna
3aMoIHEHUs AJIEKTPOHHBIX opOuTtaneil: npuniun Ilaymnm,
MIPUHLIMII MUHUMYyMa SHEPTUH, IpaBuiio XyHAa, IpaBuiia
KneukoBcKoro. 31eKTpOHHO-CTPYKTYPHbIE (POPMYIIHI.

[1-6]

PacTBOpBbI HEAJIEKTPOJIUTOB.

CrniocoObl BhIpaKE€HHUsI KOHIIEHTpAIUKU pacTBopa. Teopus
BJIEKTPOIUTUUECKON IYICCOIIMAIINN. Crenesnb Hu
KOHCTaHTa Aucconuanuu, cujia BHGKTPOJII/ITOB.

[1-6] [7-10]

OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKINH.
Mertonbl coctaBienus U ypaBHuBanusi OBP.

[1-6] [7-10]

OcCHOBHBIE IOHATHS YJIEKTPOXUMHH
DNeKTPOXUMHUYECKast cucTema, ANEKTPOI.
DIIEKTPOABMKYIIAS CUila. DIEKTPOIHBIA MOTEHIHAI.
Bonopoansiii  anektpon, YpaBHenue Hepucera.
HanpsHKEHUA METaJIOB.

Pan

[1-6] [7-10]




6. Conep:kaHue KOJUIOKBHYMOB
He npenycMoTpeHsl yueOHBIM IIJIaHOM
7. IlepedyeHb MPAKTHYECKHUX 3aHATHH
He npenycMoTpeHsl yueOHBIM IIJIaHOM

8. Ilepedennb nadopaTopHBIX padoT

Ne Bcero | HaumenoBaHue 1abopaTopHoii padoThl. 3ajaHusl, BOPOCHI, Y4ebHo-
TeMbl | YacoB oTpadaTbiBaeMble Ha JJAGOPATOPHOM 3aHSITHH MeToanYecKoe
ol0ecrieyeHue
1 2 3 4
1 cemectp
1 2 OmnpezeneHre DKBUBAJICHTHOM MacChl MeTallla  METOJOM [6]
BBITECHCHHS BOJIOPO/IA M3 KHCIIOTHI.
1 CKOpOCTh XMMUYECKHX PEaKInil. XMMUYECKOE paBHOBECHE [6]
3 2 Peakuuu nonnoro oomena. ['maponus conei. [7]
2 OKHUCIINTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIHH. [9]
4 1 XUMUYECKUE UCTOUHUKH TOKA (MIIN) [10]
2 DJeKTpOIu3 [10]
9. 3agaHusA AJ19 CAMOCTOSITEIbHOI Pa0oThI CTY/1eHTOB
Ne Bcero 3aaHusi, BONPOCHI, VI CAMOCTOATEIbHOI0 H3y4YeHHU Y4yeoHO-
TeMBbI Yacos (3apanmus) MeTOAUYEeCKoe
olecrieyeHue
1 2 3 4
1 32 Xumudeckuit anement. [Ipocroe u cioxHoe BemiectBo. | [1-6] [7-10]
3akon JlanbToHa. 3aKkoH ABOTaApoO.
2 32 Wonnas cBsi3s. HenampaBieHHOCTh W HeHachimaemocts | [1-6] [7-10]
MOHHOM CBsi3U. MeTaiuinmyeckast CBsi3b. BomopoiHas cBsi3b
3 30 Teopust  snexrponuTryeckoit  auccormaruu. Honnsie | [1-6] [7-10]
ypaBHeHHs. [TopsoKk cocTaBIeHUs MOHHBIX YPaBHECHUM.
OKHUCITUTENIbHO-BOCCTAHOBUTEIIbHBIC peakiinu. PaccTaHoBKa
K02(h(HUIIMEHTOB METOIOM IIEKTPOHHOTO OanaHca.
4 30 YcerpoiictBo  cBUHIIOBOrO akkymyisitopa. Ocobennoctu | [1-6] [7-10]
pabOThl HUKEIb-KaJIMUEBOTO akkymyssitopa. CepeOpsiHo-
[IUHKOBBIE AKKYMYJISITOPBI. DeKTPONPOBOTHOCTD
pactBopoB DaKTOpbI, BIHUAIONME HAa WHTCHCUBHOCTH
KOPPO3UH. DJICKTPOXUMHUYECKAs 3alllUTa METAJUIOB OT
KOPPO3HH.

B pe3yjibTaTe OCBOCHUA 32[,[[3.HI/II71 CaMOCTOSTEIbHOMI pa6OTLI CTYACHT NOJIKCH YMCTH PCIIATh
HU3Y4YCHHBIM TCEMaM, BBIIIOJHUTE KOHTPOJIBHYIO pa60Ty, IOATOTOBUTBECA K
BBITIOJTHCHH IO J'Ia60paTOpHLIX pa60T, a TaK¥KC K 5K3aMCHY.

3aJa4d 110

10. PacyeTHo-rpajdmueckas padora

He npenycMoTpena yueOHBIM TIIAHOM




11. KypcoBasi (KOHTpoOJIbHas1) padoTa

[TpemycMOTpeHbl 2 KOHTPOJBHBIX pPabOThI, BKJIIOYAIOIINE TEOPETUYECKHUE BOIMPOCH U
pacuetHble 3afaud. OHM BBIMOJHSIETCS B COOTBETCTBHHM C pa3paOOTaHHBIMU METOANYECKHUMHU

ykazanusimu [12].

12. KypcoBoii npoeKkT

He npexgycmotpeH yuyeOHbIM IJIaHOM

13. ®oH OLIEHOYHBIX CpeacTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTreCcTanuu

00y4YaKIIUXCS M0 JUCHUILINHE (MO1YJIIO)

OnenuBanue ypoBHs c(hOPMHUPOBAHHOCTH MPOPECCUOHATBHBIX KOMITETECHITUI

BrimmyckHuK qoimkeH o01a1aTh:

OIIK-5: crmocoOHOCTh ydacTBOBaTh B  Pa3pabOTKE TEXHUYECKOW JOKYMEHTAIHH,
CBSI3aHHOM C NMPO(heCCHOHAILHON AEATEIbHOCTHIO.

YpoBHHn OcHOBHbIE PU3HAKHN YPOBHS

chopMupoBaHHOCTH

KOMIETEeHIIUH

Ioporossliii

YPOBEHb

KOMIETCHITHH: 3HAaeT W TIOHMMAaeT TEOPEeTHYECKUH Marepual ¢ He3HAYUTeIbHBIMA

OMK-5 npobenamu; He CHOPMHPOBAHBI HEKOTOPBIE NPAKTUYECKHE YMEHUS IpH
NPUMEHEHWN 3HAaHWH B KOHKPETHBIX CHTYyalMsX; HH3KHH  ypPOBEHb
MOTHUBAIINU K yuebe

IIpoaBuHyTHII

YPOBEHb

KOMIIETCHIINH:

OIIK-5 3Ha€T W IIOHMMAeT TEOPETHYECKHH MaTepuan JOCTaTOYHO IIOJHO, 0e3

npo0esioB:  Ka4eCTBEHHO BBIMOJIHACT MPEAyCMOTPEHHBIE —MPOTrpaMMO
o0yueHus 3a1aHus (HA OJHOTO M3 HUX HE OLCHEHO MHHHMAJbHBIM YHCIOM
0aJIoB; HEKOTOpbIC BH[bI 33JaHHN BBIMOJHEHBl C OLIMOKAMH); CPEIHHI
YpOBEHb MOTHBAIUH K yuebe.

Brbicoknii ypoBeHb
KOMIICTCHIIUM

OIIK-5

3Ha€T W TIOHMMAaeT TEOPEeTHYECKHH MaTepuan B IIOJIHOM o0beme, 0e3
mpoOesioB, BBICOKOE KA4YeCTBO BBIIOJHEHUS BCEX NPEAyCMOTPEHHBIX
mporpaMMoii  oOydeHHsT Y4eOHBIX 3aJaHui (OLIEHEHBl YHWCIOM OaJljIoB,
OJM3KMM K MAKCUMAJIbHOMY ); BEICOKHI YPOBEHb MOTHBAIIUH YUCHHSI.

[Ipouenypa oneHuBaHus 3HAHUN, YMEHUW, HAaBBIKOB MO aucuuiiiae b.1.1.7 «Xumusa»
BKIIIOUAET YYeT BBIMIOIHEHUS JJA0OPATOPHBIX pabOT, CaMOCTOSITENEHON pabOThl, KOHTPOJIBHBIX
paboT, sk3ameH. JlabopaTopHbie pabOThl CUUTAIOTCS BBINOJIHEHHBIMH B Cllydae MpeAoCTaBICHUS
B KOHIIE 3aHATHS OTYeTa (MPOTOKOJA), BKIIOYAIOIIETO TEMY, XOJ PaOOThI, COOTBETCTBYIOIIHE




6

pacuéThl, ypaBHEHMsI PEeaKIMil 1 3alIuTe JJabopaTOPHOTrO 3aHATUS — OTBETE Ha BOMPOCHI [0 TEME
pabotsl. lllkana oueHMBaHHUA — «3aUTEHO / HE 3a4TEHOY». «3aYTEHO» 3a JabOpaTOpHYIO padoTy
CTaBUTCS B Cllyyae, €CJIM OHAa IOJIHOCTHIO NMPABWJIBHO BBINOJHEHA, MPU 3TOM OOYUYaIOLTUMCS
MOKa3aHO CBOOOHOE BJaJICHHE MaTepUaJIOM 10 AucuuIuinHe. «He 3auTeHo» craBUTCs B ciiydae,
eciu paboTa pelieHa HeMmpaBWIbHO, TOT/Ia OHAa BO3BpAIAeTCsl CTYAEHTY Ha JAOpabOTKYy U 3aTeM
BHOBb CHa€TCsl Ha TMpPOBEpKy mpenofamarento. CamocrosTeabHas paboTa CUYHTACTCA
BBIMIOJTHEHHOM B CITy4yae pelieHusi KOHTPOIbHON paboThl. K 9k3aMeHy 1Mo JUCHUILIMHE CTYIEHTHI
JIOITYCKAIOTCSA TPU TPEAOCTABICHUM OTYETOB IO JIAOOPATOPHBIM 3aHATUAM M BBIIOJHEHUU
KOHTPOJIbHON paboTHI.

DK3aMeH MPOBOAUTCS B BHUJAE KOMIIBIOTEpHOro TecThpoBanus. lllkanma oneHuBaHUA
cnenyromas. OneHka «OTJIHYHO» CTaBUTCS, €CJIHM CTYIEHT MOKa3blBaeT YETKUN TpaMOTHBIM U
00OCHOBAaHHBIII YPOBEHb 3HAHMM 110 CYIIECTBY IIOCTABJICHHBIX BOIPOCOB — JAET IPABHJIBHBIN
orBeT Ha 80-100% TecToBBIX 3a4aHUIA.

[Ipu oueHKE «XOpPOII0» CTYACHT IOKA3bIBa€T TIIYOOKHWE 3HAHMS IO IOCTABICHHBIM
BOIIPOCAaM — OTBeYaeT MpaBmiibHO Ha 60-79% TecTOBBIX 3aaHUM.

[Tpu olIeHKE «ya0BJIETBOPUTEIBLHOY» CTYACHT HE JAa€T MOJHOIO MCUEPIBIBAIONIEIO OTBETA
HA MTOCTABIIEHHBIE BOIIPOCHI, IOMYCKAET OTJENIbHbIE HETOYHOCTH U MOTPEIIHOCTH PU TPAKTOBKE
Marepuaia — OTBe4aeT MpaBmiIbHO Ha 35-59% TecTOBBIX 3aJaHUN.

[Ipn oneHKe «HeYAOBJIETBOPUTENbHO» CTYIEHT HE MPEACTaBIsSeT JOCTaTOYHO
yOeIuTeNbHBIX 3HAHUN — OTBeYaeT MeHee yeM Ha 35 % TeCTOBBIX 3aJaHHH.

Ipumepul 3a0anuti 015 npoedeHUs NPOMEICYMOUHOU AMMeCmayuu O UMo2am 0CBOEHUS.
OUCUUNTUHBL

- MeTooM 311eKTpOHHOTO OaaHnca paccTaBUTh K03 (OUIIMEHTHI B ypaBHEHUN PEAKIIUU
KI+H202+H2S04=1,+K3S04+H,0, koo durmient nepen BocCTaHOBUTETIEM PaBEH:
- MeTtoniom 371eKTpoHHOTO0 OasiaHca MoAo0paTh KOAPGUIMEHTH! B YpPaBHEHUH PEaKIUU
- 3akoHuuTe ypaBHeHue peakiun Ca+tHNO3(pa306)=..., METOI0M 3JIEKTPOHHOTO OanaHca
nonoepure KO3PPUIMEHTHI, YKaXKUTE CyMMY KO3(PPHUIIMEHTOB B IPaBOM YaCTH YpaBHEHUS
peaxkuuu
- MeTooM 37eKTpOHHOT0 OajlaHCca paccTaBbTe KOG GUIIMEHTH B yPAaBHEHUHU PEaKIUH
P+HNO3(pa36)+H20=H3PO4+NO u ykaxxute cymmy Ko3¢pGHUIIMEHTOB B JIEBOM YacTH ypaBHEHUS

TecToBbIE 3aJaHUS O JUCHHUILJIHHE

TectoBble 3a1aHus )1 SK3aMeHa pa3melieHsl Ha caiite MOC nnctutyTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12

Bomnpocsl piis 3xk3aMeHa
1. OcCHOBHBIE TIOHATHSA XMMHH: aTOM, MOJIEKYJa, IPOCTOE U CIOKHOE BEILECTBO, U30TOIIBI,
XUMHUYECKHM JJIEMEHT, XHMHueckas ¢opMysia, aTOMHass U MOJIEKYJSpHAsT Macchl, MOJb,
MOJISIpHAs Macca, MOJISIPHBIN 00BeM.
2. OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHHUM (KUCIIOTHI, COJIU, OKCHU/IbI, OCHOBAHMS):
ONpeeNIEHUE, THUIIbI, XUMHYECKHE CBOICTBa, INoiydeHue. HoMeHKiaTypa HEOpPraHWYeCKUX
COCTUHEHUN.
3. [ToHsATHE SKBUBAJIEHTA, YKBUBAJIEHTHOT'O 00bEMa, MOJISIPHOW Macchl 3KBUBaJIeHTa. PacueT
MOJIIPHOW MacChl SKBUBAJE€HTAa »JJEMEHTa, OKCHJIA, KHUCIOTbI, OCHOBaHUS, COJU. 3aKOH
HKBHUBAJICHTOB.
4. B3aumocssi3p sHeprun U Maccol (ypaBHeHHe DifHIITEHHA). 3aKOH MMOCTOSIHCTBA COCTAaBa.
3akoH KpaTHBIX OTHomeHWH. OObenWHEHHBI Ta30BbIA 3akoH (ypaBHeHue [eii-JIroccaka u
boiina-Mapuotra). YpaBaenune Kianeiipona, ypaBHEHHE COCTOSHUS HACATBHOTO Ta3a. 3aKOH
ABOrajzipo u ClI€ICTBHUS U3 HETO.

5. OcCHOBHBIE CBEJICHHUS O CTPOEHUH aToMa (COCTaB aTOMHBIX AJ€p, U30TOIBI, ONpeACICHHUE
XUMHUYECKOTO 3yieMeHTa). JIBolicTBEHHas (KOpPIYCKYJSIpHO-BOJIHOBasi) IIpUpOJa  CBETAa,
JJIEKTPOHA.

6. duznyeckuii CMBICII KBAHTOBBIX YHCEI.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12
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7. [Tepuonnueckas cucrema snemerTtoB .M. MenneneeBa. DiekTpoHHass KOH(HUTypamus
atomoB. [lepuommueckmii 3axkon JI.M. MengeneeBa. Teopernueckoe 00OCHOBaHHE
NEePUOANYECKOro 3aKoHa. 3aKkoH Mo3mnu.

8. [Topsimoxk 3amojHEHHUs SJEKTPOHAMHU OpOHWTAJe: NPUHIUI HAMMEHBIICH SHEPrum,
npuHuun [aynu, npasuno Xynaa, npasuio KieukoBckoro.
9. 3aBUCUMOCTb CBOMICTB 3JIEMEHTOB OT MX IIOJIO)KEHUS B IEPUOJUYECKON CUCTEME.

[leproanyHOCTh M3MEHEHUN CBOWCTB (paJMyC, SHEPrusi MOHU3ALMHU, CPOJICTBO K AJIEKTPOHY,
AJIEKTPOOTPHUIIATEIILHOCTB ).

10.  Xumuueckasi CBA3b. YCIOBUS U MEXaHU3Mbl 00pa30BaHUSI XMMHUECKOH CBS3H. DHEpPrus
CBSI3U.

11.  KoBaneHTHas cBs3b (TOJIIpHAs U HEMOJIApHAs). JIMMOIbHBII MOMEHT.

12. CpoiicTBa KOBaJICHTHOH CBS3U: HACHIIAEMOCTh, HAIPABICHHOCTh (G U T CBS3H),
MOJIIPU3YEMOCTb.

13.  TI'mOpumumzanmsi opouTtanei sp, sz, Spg.

14. WNonnas cs3b. [Ipupoaa u cBoiictBa HOHHOM cBsi3H. [IpuMepsr 0Opa3oBaHusi.

15. Bomopoanasi cBs3b. YcioBus 00pa3oBaHUs BOJOPOAHON CBsi3M. OCOOEHHOCTH CBOMCTB
BEIIECTB C ACCOLIMUPOBAHHBIMU MOJIEKYJIaMHU.

16.  Meramnnueckas cBsi3b. DIEKTPOHHOE CTPOCHHUE U OCOOCHHOCTH CBOMCTB METAJIIOB.

17.  Xumwnueckass kuHeTuka. [loHATHE CKOPOCTHM XMMHYECKOH peakiuu. MaTemaThueckoe
BEIpAXCHHE.

18.  3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH peaKIiy OT KOHIICHTPAIIMU PearupyroIiX BEUIECTB
(3akoH nercTByromux Macc). KoncranTta ckopocTu.

19.  3aBucuUMOCTH CKOPOCTH XMMHYECKHX peakuuii or Temnepatypsl. [Ipasuno Bant ['odda.
VYpaBHeHue AppeHuyca.

20.  3aBHUCHMOCTh CKOPOCTH peaklIUd OT TPUPOJLI BEIIECTB. ODHEPrus aKTUBAIUU
XUMHUYECKHUX PEAKIMi. AKTUBHPOBAHHBINA KOMILICKC.

21.  VYckopeHue xuMHYeCcKMX peaknuii (katanus). [lonstue o Kkaranmzatopax U
KaTaJIUTUYECKUX peakusax. MexaHu3m AeHCTBUS KaTalu3aTopa.

22. OOpatumble W HeEOOpaTHMble XHUMHUYECKHE peaklnh. XHMHUYECKOE paBHOBECHE.

KoncranTa XMMHUYECKOTO paBHOBECHA. CDaKTOPI)I, BJIMAIOIIME Ha HAIIPABJICHHUEC XUMHWYCCKUX
peakiuil ¥ XUMHUYECKOEe paBHOBECHE (KOHIIEHTpalMs, TeMieparypa, Aasienue). [Ipunnun Jle
[ITaTense — bpayHa.

23.  H3MeHeHMe BHYTpEHHEH YHEPTHU M SHTAJBITHNA B XUMHUYECKUX PEAKIIUIX.

24.  3axon ['ecca u cinenctBus u3 3akoHa ['ecca.

25. CBoboanas sueprus ['n66ca.

26. | u Il 3aKOHBI TEPMOTUHAMUKH.

27. PactBopsl. IlonsaTue pacrBopurens, pacTBOpeHHOro BemiecrBa. ['uaparnas reopus [1.1.
MenneneeBa. ConbBaTtanus. [ ' maparanus. PacTBOpuMOCTb, IPOU3BENEHUE PACTBOPUMOCTH.

28.  IlousTue: cuctemsl, (ha3bl, TOMOT€HHBIE U T€TEPOr€HHbIE CUCTEMBI.

29.  HacelmeHHble, HEHACHIIIEHHBIE, IEPECHIIIIEHHBIC PACTBOPHI.

30.  HouHsle peakuuu B pactBopax. [Ipumepsi.

31.  Konnenrpanus pactBopa. CriocoObl BEIpaKEHHUSI KOHIICHTPAIUK PAacTBOPOB: a) MaccoBast

noJist (TMPOLIEHTHAsT KOHIIGHTpaIus); 0) MOJspHas KOHIIEHTPAIMS;, B) MOJSpPHAs KOHICHTPALUS
OKBUBAJICHTA; T') MOJISUTbHASI KOHIIEHTpAIHS; 1) TUTP. DopMysa TUTPOBAHHUS.

32.  Juddysus, ocmoc. Ocmotuyeckoe gasienue. 3akoH Baut-I'opda. Ocmoc B mpupose.

33.  TlepBorit 3akoH Paynst (mOHMDKEHWE MaBIICHUS Tapa PAaCTBOPUTENSI HAJ PACTBOPOM).
Bropoii 3akon Payns (moBbllleHME TeMIlepaTypbl KHUIEHMST W IOHWKEHUE TEMIIEpaTyphl
3aMep3aHus PacTBOPOB).

34. OcHOBHBIE TIpU3HAKM W  KJacCHU(UKAIMSA JTUCIEPCHBIX CHCTEM. Y CTOWYHUBOCTH
KOJUTOM/IHBIX CUCTEM.
35. Teopus snexrponutuyeckoit nuccouuauuu (TI/]) Appenuyca. KoHcranta u creneHn

nuccormanuu. [IpousBeneHne pacTBOPUMOCTH.
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36. CunibHble U citaOble JIeKTpOJuThl. CBOWCTBA KUCIOT, OCHOBAHMM W COJIEM C TOYKH
3penus TO/.

37. Jucconmarus Boasl. MorHOe ipousBenenne Boabl. Bomopoaneiit mokasarens (pH).

38.  T'maponus conei.

39. OxkucnurenbHO-BoccTaHoBUTENbHBIC peakiiuu (OBP). Tunsr OBP.

40.  Crenenp okucieHus. [loHsATHE MPOIECCOB OKUCIIEHUS, BOCCTAHOBICHHS, OKHCIHTEIS,
BOCCTAHOBUTEIS.

41. [TonsTre 00 2NEKTPOIHBIX OTEHITMANIAX. Y paBHeHHe HepHera.

42.  T'anbBaHUYECKHI AJIEMEHT, MPUYMHBI BOSHUKHOBEHHS SJIEKTPUUECKOTO TOKA.

43.  llepBuuHbIE U BTOPHYHBIC XUMHUYECKHE HCTOYHHKU TOKa. CBUHIIOBBIH aKKyMYISATOP.
YcTpoiicTBo. XUMHUECKHE peakuu Py pa3pse U 3apse.

44,  DnexTponu3 paciyiaBa M pacTBOpa XJIOpPHUIA HATPUS C HUHEPTHBIMHU BJIEKTPOAAMH.
DNEeKTPON3 Coell ¢ aKTUBHBIMU dJIeKTpoaamu. PapunupoBanre MeTanios.

45.  3axonbl Papajnes. [IpakTnueckoe NpUMEHEHHE AIEKTPOIIN3A.

46. Kopposusi. Bungel  koppo3um:  XuMuyeckas, dnekrpoxumudeckas.  Kopposus
OLIMHKOBAHHOTI'O U JIY’KEHOT'0 JKeJe3a.

47. @daxTophl, BIMSAIOUIME HA MHTEHCUBHOCTh KOppo3uH. CrocoObl 3alUThl METAJUIOB OT

KOPPO3UH: MEXaHUYECKUE, XUMHUYECKUE U DJIEKTPUUECKHE.
Ouenka ypoBHsi c()OPMUPOBAHHOCTH NPOGeCcCHOHATBHONH KOMIIETeHIIHU

» IlpodeccnonanbHas KOMIETSHIMS OyIeT CYUTAThCS CHOPMUPOBAHHONW HA HOPO20BOM
YPOBHE MPHU HAIMYUH MPABUIIBHBIX OTBETOB M0 TecTaM oT 35 110 59%.

» TlpodeccronanbHas KOMIETEHIMS OyaeT CUYUTATHCS CHOPMHUPOBAHHOW HA HPOOGUHYMOM
YPOBHE MPHY HAIMYHH MMPABUWIBHBIX OTBETOB 110 TectaM oT 60% 1o 79%.

» TlpodeccruoHanbHas KOMIETEHIUS OyIET CYUTATHCS CHOPMHUPOBAHHON HA 6bICOKOM YPOBHE
MIPY HAJMYUU IPAaBUIBHBIX 0TBETOB 10 TecTam 80% u Gonee.

[Ipu »TOM »9K3aMeH HeoOXoauM, JMOO Jisg TOATBEPKIEHUS YPOBHS  OIICHKHU
c(hOpMUPOBAHHOCTH MPOPECCUOHANBHON KOMIIETEHIIMM MO TecTaM, JHOO [1aeT BO3MOXKHOCTH
MOBBIIIICHUS OIEHKN YPOBHS COPMUPOBAHHOCTH MTPO(HECCHOHATTLHOW KOMITCTESHITUH.

14. O6pa3oBaTe/ibHbIE TEXHOJTOTHH

Jnis ycrienrHoOM peanm3anii 00pa3oBaTEIBHOTO IMpoIecca Mo AUCHUTUINHE «XUMHS» U
HOBBILIEHUST ero 3((EeKTUBHOCTH HCIOJB3YIOTCS Kak TPAJAMLMOHHBIE ME€Jaroruyeckue
TEXHOJIOTUM, TaK W METOJbl AaKTHBHOTO OOYyUYEHHs: JIeNoBas Wrpa, JEKIUS-BH3YyaIn3alus,
poOIeMHast JTeKIHUS.

VY aenpHBIN Bec 3aHATHI, TPOBOIUMBIX C UCIIOJIb30BAaHHEM aKTUBHBIX U MHTEPAKTHBHBIX
METO/I0B 00YYEHHs, B LI€JIOM I10 TUCIMIIMHE cOcTaBisieT 36 % ayauTOpPHBIX 3aHATHIL.

B pamkax y4eOHOro Kypca NMpeayCMOTpPEHBI JIEKIIMOHHBIE 3aHATUS C HCIOJIb30BAHHUEM
Ipe3eHTalMi, BEIMOIHEHHBIX B penaktope Microsoft Office Power Point 2010 mo Bcem Temam
(100 %). (ITporpammuoe obecrnieuenue: Microsoft Office Power Point 2010).

15. HEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYUEHUSA AJIS
OBYYAIOIIUXCS MO AUCHUITJIIMHE
(no3uyuu pazoena Hymepyrwmca cK803Hou Hymepayueil u Ha HUX 0CYu|eCmeiAomcsa
ceovliku u3 5-13 pazoenos)

Ocnognasn

1. I'muaka H.JI. O6mmias xumus: yaeobnoe mocoodue / H.JI. I'muuka - M.: Kuopyc, 2010. — 752 c.
KonngecTBo 5K3eMIUISIpOB — 22.

2. I'muuka H.JI. Bagaum u ynpaxuenus mo o6rmeit xumun / H.JI. I'muaka — M.: Kuaopye, 2012 —
240 c. KonnyecTBo 3K3eMILISIPOB — 32.

3. Tlpecc, U. A. OcHoBbI 00mIcH xumun . yueOHoe mocoome / M. A. Ilpecc. — 4-¢ m3m. —
Cankr-IlerepOypr : XUMU3JAT, 2020. — 352 c. — ISBN 078-5-93808-344-9. — Tekcr :



IeKTPOHHBIN // DnekrponHo-Oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/97819.html (mata oOpamenus: 05.05.2021). — Pexum
nocryma http://www.iprbookshop.ru/97819

Honoanumenvuasn

4, Tapmwmn, A. [1. O0mas u HeopraHuveckas XUMHUS B CXeMax, pUCYHKax, TaOJuWIax,
XUMHAYECKHX peaknusx : yued. mocodue / A. I1. Iapmmn. - CII6. : ITutep, 2011. - 288 c.
KonnuectBo sx3emmuispos — 1.

5. Crace H.®. CrpaBouHuK 1O 0OlIEd KW HEOPraHUYECKOH XUMHM [DJIEKTPOHHBIN
pecypce]: yuebnoe mocodue/ Crach H.®. — DiekTpoH. TEKCTOBbIC JaHHBIC. — TOMCK:
Tomckuii nonurexuuuyeckwii ynusepcurer, 2014. — 93 c. — Pexum pocryma:
http://www.iprbookshop.ru/34718. — 35C «IPRbooks».

Memooduueckue ykazanus 015 00y4aOWUXCsl N0 0C80EHUI0 OUCYUNTUHBL (MOOYIA)

6. Ps6yxoBa T.O. O6mas xumus. / PgaGyxosa T.O.: yuyeOHoe mocoOue [uisi CTyJEHTOB
OYHOH W 3a04HON (opMm 00yueHus. - Durensc: U3n-so ITU (dumman) CI'TY umenn
INarapuna FO.A., 2015.- 48 c. KonuuectBo 3x3emisipoB — 40.
7. PabyxoBa T.O. PactBopsl / PsaOyxosa T.O., Hesepnas O.I'., SIxoBneB A.B.: yueOHoe
nocobue A CTYACHTOB OYHOM M 3a0uHOM (popm o0yueHus. - Durenbc: M3a-so OTU
(pumuman) CI'TY umenu Iarapuna 10.A., 2014. - 52 c. (3 neu. 1.) (apyrue) - ISBN 978—
5-9905521-7-3. KonnuecTBo 3K3eMILIIpOB — 45.
8. PsabyxoBa T.O. Heopranmueckas xummus. / PsOyxoa T.O.: yueOHOe mocobue s
CTYJCHTOB JJOUYHOU U 3a04HOM QopM 00yueHus. - Durensc: U3a-so ITU (pumuan) CI'TY
nmenn ["arapuna 10.A. , 2015.- 56 c¢. KomudecTtBo sx3eMiutsipoB — 40.
9. PsabyxoBa T.O. OkMCAMTEIBHO-BOCCTAHOBUTEIbHBIE PEaKLUU pacTBopax /Psdyxosa
T.O.:yuebHO€E TOCOOME AJIsi CTYACHTOB OYHOU M 3a04HOM (opM 00ydeHus. 13J1.0nT.JucK
(CD-ROM) -Durensc: U3a-so ITU (pumman) CT'TY umenn arapuna FO0.A., 2016. -
DNEeKTPOHHBIN aHaJor I€4YaTHOTO U3IaHus. - Pexxum JIOCTyTa :
http://techn.sstu.ru/WebLib/23096.pdf
10. PsbyxoBa T.O. PemeOnuk mo oOmeil xumun. MeToaudeckue YyKazaHHs JUIs
CaMOCTOSITENIbHON pabOThI U pelIeHH o 3a/1a4. — DHrensc, 2012, 21 c.
11. PsbyxoBa T.O. Knaccel Heopranmueckux BemniectB / PsaOyxoa T.O.: yueOHoe
nocodbue sl CTYJEHTOB BCEX HaIpaBlieHUH U GopM oOydeHMs, U3y4arollUX XUMHIO -
Ourensc : M3p-Bo OTU (¢pmmman) CI'TY wumenm Tlarapmna FO.A. ,2013 .- 32 c.
KonnyectBo sx3emiusipos — 40.
12. OkumreBa H.A., PsOyxosa T.O. Xumus: yaeOHOE MOCOOUE IS CTYACHTOB 3a09HOU
¢dopmbr o6yuenns/ OxumeBa H.A., — Durensce : U3a-so OTU (punuman) CI'TY umenu
Iarapuna 10.A. , 2012. — 92 c. KonmuectBo sx3emmisipoB — 70.
NHutepHeT-pecypcesl

WuCcTHTYT HMMeeT omnepannoHHbIe cHcTeMbl Windows, JJIEKTpOHHBIE BEpPCHU
y4eOHUKOB, TOCOOUH, METOINYECKUX Pa3pabOTOK, YKa3aHUI M PEKOMEHJAIMI MO BceM
BUJaM ydeOHOM paloThl, MPEeIyCMOTPEHHBIX paboueil MporpaMMol, HaxoJsluecs B
CBOOOJHOM JIOCTYTIE ISl CTYACHTOB, 00y4aroIIKXCsl B By3€.

Hcrounuku 15(0]®
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
Xumus

16. MarepuajJibHO-TeXHHYECKOE 0OecIiedeHune
Yuebnas ayoumopus ona nposedenus 3auamuii 1eKYUOHHO20 MUNA
YKOMIUIEKTOBaHA CHEMUATM3UPOBAHHOW MEOENbl0 W TEXHUYECKUMHU CpeACTBaMHU OOydeHus: 9
cTonioB, 18 crTynbeB; pabouee MecTO MpemoAaBaTelisi; MapKepHas JOCKa; Mpoekrop View Sonic,
PYJIOHHBI TIPOCKIIMOHHBIA 3KpaH, CHCTeMHBIM Onok (Atom2550/4I'6/500, xnaBuaTypa, MBIIIIh)
MTOJIKJTFOUEHHBINA B CETh C BEIXOAOM B HTEpHET U JOCTYNOM B MH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPENy


http://www.iprbookshop.ru/97819.html
http://www.iprbookshop.ru/97819
http://www.iprbookshop.ru/34718
http://techn.sstu.ru/WebLib/23096.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
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OTU (¢pumuan) CI'TY umenu [Narapuna 10.A., yueOHO-HArIAgHBIE TOCOOHS (BUAEO, ayJMO MaTepHaIbl,
IUTAHILIEThl, MAKeThl U T.IL.), oOecrevyuBarolIie TEeMAaTUYECKUEe WIUTIOCTpAlMu 1o pabouel mporpamme
TMCLUUIUIAHBL, MyTbTULIeHTpUpYra CM-6M, peakTHBBI, INTATUBbI, CHUPTOBKH, Bechl Shinko AJH-220 CE-
220, nocyna XUMHYECKasi CTEKIITHHASL, JIAKaThl.

[Mporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

Yuebnas ayoumopus ona npoeedenus 3aHAMULU CEMUHAPCKO2O MUNA, BbINOJHEHUS KYPCOBbIX
pabom, meKyujeco KOHMPOIA U NPOMENCYMOUHOU ammecmayuy, 2pynnosulx U UHOUBUOYATbHBIX
KOHCYIbmMAayuil

YKOMIUIEKTOBaHA CIEUAIM3UPOBAHHON MEOENbl0 M TEXHUYECKHMMH cpeicTBamu oOydenus: 10
cronoB, 20 crynbeB oOydarommxcs;, pabouee MeECTO IMperojaBaTelis; KiIacCHas J0CKa; HOYTOYK,
MOJIKJIIOUEHHBINH K IHTEepHET; IeMOHCTpallMOHHOE 000pyA0BaHUE U YUeOHO-HArJISIAHbIE TOCO0Us

Yuebnas nabopamopus

YKOMIUIEKTOBaHA CHEIHATU3UPOBAHHON MeOenbl0 U TEeXHHYECKHMMH CpelcTBaMu oOyueHus: 9
cronoB, 18 crynbeB; pabodyee MecTo MpenojaBareis; MapKepHas JOCKa; mpoekrop View Sonic,
PYJOHHBI TPOEKIMOHHBIA DJKpaH, CUCTeMHbIH OmMok (Atom2550/41'6/500, kiaBuaTypa, MBIIIb)
MTOJIKJTFOUYEHHBIA B CETh C BEIXOZOM B IHTEpPHET U JOCTYIIOM B HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPETY
OTU (punuan) CI'TY umenu I'arapuna FO.A., yueOHO-HarIsgHbIe OCOOUS (BHI€0, ayIMO MaTepHAIbI,
IUTAHIIEThI, MAKETHl U T.IL.), 00ECICUYMBAIOIINE TEMATUYCCKUE WJUTIOCTPAIMU 10 pabodell mporpamme
JTUCIHUILTAHBL, MynbTUlIeHTpUpyra CM-6M, peakTuBBI, ITaTUBBI, CIUPTOBKH, Becbl Shinko AJH-220 CE-
220, mocya XUMHUYECKasi CTEKJISIHHASL, II1aKaThl.

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

YKOMIUIEKTOBaHA CHEIHAIM3UPOBAaHHOW MeOenbl0 M TEXHHYECKUMH CpPEJICTBAMHU OOYYCHHS:
ocHaieHa mynbtunieHTpudyroit CM-6M, peaktuBamu, mTaTUBaMH, CIUpTOBKaMu, Becamu Shinko AJH-
220 CE-220, mocynoif XUMUYECKOW CTEKISTHHOM, MJIaKaTaMH, HATJSIAHBIMHE MOCOOUSMH, BUAEO, ayAHO
Marepuatamu, MyJbTUMEINHHON anmnapaTypou, IiaHmeTaMu, MakeTaMy ! T.I1.

le.

A
Pabouyto mporpamMmy cocTaBui < / - O.I'. HeBepHas
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17. lonoJiHeHHs1 M N3MeHEeHHUs B padoyeil mporpamme

PaGouas mporpamma nepecMoTpeHa Ha 3acelaHuu Kadeaphl
« » 20 rozaa, mpotokoJ No

3aB. kadenpoii / /

BHeceHHble H3MEHEHMsI YTBEP)KICHBI HA 3aCeIaHuU
YMKC/YMKH

« » 201  ropa, mpotokon Ne
[Ipenacenarens YMKH /

~




