OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/KETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bezlpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKUE HAYKH

PABOYAS ITPOI'PAMMA
10 TUCLUILIINHE

«b.1.1.9 Xumusy

HaIlpaBJICHHS TTOJATOTOBKH
21.03.01. Hedrerasosoe aeso

[Tpodunb «Ikcrayaranus ¥ 00CITyKUBAaHUE TEXHOJOTHYECKUX 0OBEKTOB
He(dTerazoBoro MpoM3BOACTBAY

dopmbl 00yUCHHS: OUHAS; OYHO-3A09HAS
OO0beM OUCHUIIIAHBL:
B 3aUE€THBIX eqUHHUIAX: 4 3.€.
B aKaJeMHYecKuX Jacax: 144 ak.u.

DHrrensc 2026



PabGouass mporpamma mo AWCHUIUIMHE «XUMHUS» HAMPABICHUS MOATOTOBKU
21.03.01. «HedrerazoBoe neno», npodpuib «IKCIlyaTaluss U OOCITyKUBaHUE
TEXHOJIOTUYECKNX OOBEKTOB HE(TEra3oBOro MpPOU3BOJICTBA»,  COCTABJICHA B
COOTBETCTBHUHU C TpeOOBAHUSIMU denepanbHOTO rocyJapCTBEHHOTO
oOpaszoBaTeapHOTO cTaHaapra Beiciiero odOpaszoanus 21.03.01. «Hedrerazosoe
JIeJI0», YTBEPKACHHBIM MpukazoM MunoOpHayku Poccun ot 09.02.2018r Ne 96.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHHUIO pelIeHHEeM Kadeaphl
«EcTecTBeHHBIE ¥ MaTeMaTHYECKHe HAyK» oT «14» mas 2026 ., mpotokon Nel9

3aBenyrommii kadeapoi & 77&// ~ /Kumna E.B./

TTO/IITUCH ®.11.0.

ono0pena Ha 3aceqanun YMKH ot «15» mas 2026 r., mpotokoi Ne4,

Ipencenatens YMKH M [Jlesxkuna H.J1./



1. leau u 3aga4y TUCHUILIMHBI

Lens npemogaBaHusi aucUMIVIMHBL: [lens mpenonaBaHus JUCHUTUIMHBI
«XuMHS»: TPUOOPETEHUE CTYICHTAMH 3HAHUM U HABBIKOB B 00JaCTH XMMUYECKUX
HAyK, T[IO3BOJIAIONIMX NPUMEHSATh HMX TMPU OCBOCHUHM JPYTUX JUCIHUIUIMH
00pa30BaTeIbLHOTO IIUKJIA U MOCIeAYIoNIel npodeccnoHanbHON AesATeIbHOCTH.

3agauM M3y4YyeHUsl TMCUMILUIMHBI 3aKII0YAIOTCS B PAa3BUTUU CIIETYIOIIUX
3HAHWUM, YMEHUN U HABBIKOB JINYHOCTH:
— O3HAKOMHTHh CTYACHTOB C OCHOBHBIMHU TOHSTHSMH, 3aKOHAMH M METOJaMU
XUMUU KaK HayKd, COCTaBJstomed (yHIaMEHT BCEW CHCTEMBI XUMHYECKHX
3HAHUIM;
- CIOCOOCTBOBAaTh (POPMHUPOBAHUIO Yy CTYJIEHTa OOOOUIEHHBIX MPUEMOB
UCCIIEIOBATENIbCKON  NIeATENbHOCTH  (ITOCTAaHOBKA  3a/layl, TEOPETHYECKOe
000CHOBaHUE U IKCIIEPUMEHTAIbHAS TPOBEPKA €€ PEIICHUs ), HAYYHOTO B3TJIsia Ha
MUD B IIEJIOM;
- JIOBECTH JIO CO3HAHUSA CTYJEHTOB TOT (aKT, YTO XHUMHS SBISETCS
byHIaMEHTAIbHON HAYKOW M MOIIIHBIM MHCTPYMEHTOM UCCJICIOBAHUS U MMO3HAHUS
MIPOIIECCOB, MTPOUCXOSIINUX B OKPYKAIOIIEM HaC MUPE U BHYTPHU HAC;
- Ppa3BUThb y CTYJIEHTOB NPO(PEeCcCCHOHATHLHOE XUMHUYECKOE MBIIUICHHE, YTOOBI
Oynymuii 6akanaBp CMOT TIEPEHOCUTH O0IIMe METO/bl HAydyHOU paboThl B paboTy
0 CHeNHaIbHOCTH; o0ecreuynTh BO3MOXXHOCTH OBJIAJICHUS CTYyJICHTaMHU
COBOKYITHOCTBIO XUMHUYECKUX 3HAHUH W YMEHUW, COOTBETCTBYIOIIUX YPOBHIO
OakaliaBpa 1o COOTBETCTBYIOIIEMY MPOPUIIIO.

2. Mecro npucuuniaunnsl B crpykrype OIIOII BO
«Xumus» TmpeacTaBiser cobod nucuumuimHy brnoka 1 «lucuuminabl (MOZYJIN)
yueOHoro mukia (b.1.1.9) ocHoBHOI 00pa3zoBaTenbHOM MporpaMMbl OakaiaBpruaTta
no Hanpasnenuto 21.03.01. Hedrerazosoe nemno

Jig u3ydeHust Kypca XMMHUUA HEOOX0IMMO 3HaHHUE IIKOJIbHBIX KypCOB XUMHH,
Gu3MKKM M MaTeMaTUKH. YCBOEHHE 3TOro Kypca HEOOXOIUMO MAJisi YCHEIIHOTO
U3YYEHUS CIEAYIOMMX JUCUMIUIMH: TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTEpHasoB,
MaTepuasoBeIeHUE, SKOJIOTUsl, XUMUsL He(TH U ra3za u T.1.

3. TpeOoBaHus K pe3yJibTaTaM O0CBOCHMS JUCHUIINHbBI

[Ipouecc wu3yuenuss pucuumuivHbl b.1.1.9 «Xumus» HanpaBieH Ha
dbopmupoBaHue yHUBEpCcaTbHOU KoMmIieTeHIInu YK-1:
- CIIOCOOHOCTh  OCYIIECTBJISATH TOWUCK, KPUTUYECKUH aHAIM3 U CHHTE3
uHpopMaIruu, MPUMEHATh CHUCTEMHBIH TMOJXOJ JIsS PEIICHHUS IOCTaBICHHBIX
3a/1ay;

[lepeyenb MIAHUPYEMbIX pE3YyJIbTATOB OOy4YEHUS 1O JUCHUIUIMHE,
COOTHECEHHBIX C IUJIaHUPYEMBIMU pe3yJjbTaTaMU OCBOEHHUS 0O0pa30BaTEIbHOM
POrpamMMBl



Kon Hu

Konx w©w HammeHoBaHue

HammenoBanwme mmoxkazareis OLICHUBaHUA

HAaUMEHOBaHUE WHAWKATOpa JOCTIDKCHUS | (pe3yibTaTa OOy4YeHHS 110 JUCIIUILITHHE)
KOMITCTECHIIHH KOMIICTCHIIHH

(pe3yabTaT (cocrapsionIei

OCBOCHWUSI) KOMITCHTCHIIHH )

VK-1: cnocobnocts | UJ1-7yk-1 Ilpencrasnser 3HaTh:

OCYILECTBIISITh MOCJIEIOBATENBHO, - OCHOBHBIC TIOHSITHS, 3aKOHBI U MOJICIIH

IIOUCK, KPUTUYECKUU
AQHAJIN3 U CUHTE3
uHpopManuy,
IIPUMEHSTD
CHUCTEMHBIN ITOAXO
JUISL pELICHUS
IIOCTaBJIEHHBIX
3aj1a4

JIOTUYHO ¥ CHCTEMHO
nHpopMaIuio o
XUMHUYECKOH MIPUPOE
BEIIECTB, KPUTHYHO
OIICHUBAsSI €€ U BBISBIISCT
o0II1Me CHCTEMHBIE CBSI3H,
a TaK)Ke OTHOIICHHS U
B3aUMOCBSI3H MEXKILY
KJIACCAMH XUMHUYECKHIX
COCJIMHECHUH, N3y4aeMbIMU
XUMHUYICCKIMHU
SIBIICHUSIMH, TIPOLIECCAMU
1 00BEKTaMU

XUMHYECKHUX CHCTEM, PEaKI[HOHHYIO
CIOCOOHOCTH BEIIECTB;

- CBOMCTBA OCHOBHBIX BUOB XUMHYECKHUX
BEIIECTB M KJIACCOB XUMUYECKUX OOBEKTOB.
YMers:

- HCTIOJIH30BATh OCHOBHBIE MTPHEMBI
00pabOTKH IKCIEPUMEHTAIbHBIX TAaHHBIX;

- MPOBOJIUTH PACYCTHl KOHIICHTPAIHH
pacTBOPOB Pa3IMYHBIX COCTUHEHUH,
OTIPENeNIATh U3MEHCHUE KOHIICHTPAIHMA TIPU
NPOTEKAHUU XUMHYECKUX PEAKIIHH.
Biagers:

- METOJaMH 3KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B XUMUH (TUTAHUPOBAHHE,
MIOCTAaHOBKA U 00pabOTKa IKCIIEPUMEHTA).

4. O0beM TMCHUIINHBI M BUIbI Y4e0HOH padoThI
ounasn popma 00yueHusn

aKaJ.4acoB
Bun yueOHO fesTebHOCTH 110 CEMECTpaM
Bcero
I cem.
1. AynutopHsble 3aHATHS, 4aCOB BCETO, B TOM 64 64
qHCIe:
* 3aHATHUS JICKIIMOHHOT'O THUIIA, 32 32
* 3aHATHUS] CEMHUHAPCKOTO THUMA! - -
MPAKTUYECKUE 3aHATUS - -
J1a00paTOPHBIC 3aHITHUS 32 —
B TOM YHCJI€ 3aHATUA B (OpME IPAKTUUECKOM
MTOJITOTOBKH B B
2. CamocTodaTenbpHas paboTa CTYJEHTOB, BCETO 80 -
— KypcoBas paboTa (IIPOEKT) — —
3.IIpoMexxyToUuHasi aTTeCTAIM: JK3aMEH
IK3AMEH, 3a4em C OYEHKOlL, 3ayem
O0BEM TUCHHUIUINHBI B 3a4ETHBIX €IUHULIAX 4 4
O0BeEM TUCLHHUIUINHBI B aKaJl. yacax 144 144




0UHO0-3a04Hasn hopma odyuenus

3aouHas hopma

00y4eHus 1o
OuHo-3204Has

WHMBUAYAJIbHBIM
dbopma oOyueHus
IJIaHaM B
(akaj. 4acoB)
YCKOPEHHBIE CPOKHU
Buy yueGHol nestensHOCTH (aKaji. 4acoB)
o Bcero o
CeMeCTpam ceMecTpam
Bcero
1 cem.
1. AynutopHsble 3aHATHSA, 36 36 - -
4acOB BCETO, B TOM YHCIJIE:
* 3aHATHUS JICKIIMOHHOT'O THUIIA, 12 12 - -

® 3aHATHUSL CCMHUHAPCKOI'o THUIIA: - - - -

IMPAKTHYCCKUC 3aHATHUA - - - -

J1a00paTOPHBIC 3aHIATHUS 24 24 — _

B TOM 4YHMCJIC 3aHATHS B (bopMe - -
HpaKTHqCCKOﬁ IIOATrOTOBKH

2. CamocrosiTenbHas paboTa 108 108 - -
CTYJIEHTOB, BCETO

— KypcoBas pabota (IIpoeKT) - — - _

— KOHTpOJIbHAsl padoTa - - - -

3.ITpomexkyTOUYHas aTTeCTAIUsA: DK3aMeH - -
IK3AMEH, 3a4em C OYEHKOL, 3ayem

OO0beM IUCUMIUIMHEI B 3a4€THBIX 4 4 - -
eINHUIIAX

O0beM TUCLMIUIAHGI B akaa. yacax | 144 144 - -

5. Conpepxanue IMCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM €
yKa3aHueM KOJIM4YeCTBAa AaKaAeMUYeCKHUX YaCOB U BUA0B YUeOHBbIX 3aHATHI

5.1. Coaep:kaHue TUCUUIJIMHBI

Tema 1.
OcHosHble NOHAMUSL U 3aKOHbL XUMUU.
OCHOBHBIE TMOHSATUA XUMHUHU: aTOM, MOJIEKYJld, XMUMHYECKHUH DSJIEMEHT. 3aKOH
COXPAHEHMSI MACChl. 3AKOH COXPAHEHUS DHEPTrUM Y paBHEHHE DUHIITENHA. 3aKOH
ABOTazipo U CIEACTBUS U3 HETO. DHEPeemuUKa XUMU4eCckux peakyuil
OcHOBHbIE MOHATHSA, |-BIiI 3aKOH TEPMOAMHAMUKHU. TepMOAMHAMHYECKHUE
npoiecchl, 3akoH ['ecca. DHTponusi, cBoOonHas sHeprus ['nbOOca. 2-il 3akoH
TepMOAMHAMUKH. HanpaBieHHOCTh CaMOITPOU3BOJIBHBIX XUMUYECKUX MPOLIECCOB.




Xumuueckas kunemuxa. CKOpPOCTh XUMHUYECKOW peakiuu. DakTopbl, BIUSIONINE
Ha CKOPOCTh peaKIMu. 3aKOH JeHCTBYIOMUX Macc. KoHCTaHTa CKOPOCTH peakiuu.
[IpaBuno Baut-I'odda. TemnepaTypHubiit koapdunueHnt. YpaBHeHue AppeHuyca.
OHeprusa axktuBauuu. Kamanuz u xamanusamopsl. Karamuzatopel. llennsie
peakuuu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. (CwelieHue
XUMHUYECKOT0 paBHoBecHs, mpunuun Jle llaremnse.

Tema 2.
OcHosHble npedcmagienusi O CMpOeHuu amoma. IIEMEHTApHbIE YACTHIIBI,
aTOMHOE€ SI/IpO, HM30TOIIbI, MOHSATHE 3JeMEHTa. KBaHTOBBIE 4YHWCIIA, DHEPrusd U
KOH(QUTYypalu SJIEKTPOHHBIX opOuTaneil.IlpaBuna 3amoJHEHUsT 3JIEKTPOHHBIX
opOutaneil: npuHumn llaymu, mpuHUMOD MHUHMMyMa 3HEpPrUM, MpaBwio XyHAA,
npaBuia KiedkoBcKOro. DneKTpOHHO-CTPYKTYPHBIE (POPMYJIBI.
Tlepuoouueckuii 3axon u nepuoouneckas cucmema um. J{.1U. Menoeneesa.
[lepuonnueckuit 3akOH u  nepuomuueckas cucrema J.M.Menzaeneena.
3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB OT MX IOJIOKEHUS B IEPUOJUUECKON CUCTEME.
CBoiicTBa aTOMOB: paJlyC, DJHEPTUs HMOHU3ALMH, CPOJACTBO K DIEKTPOHY,
AIEKTPOOTPULIATEIIBHOCTb.
[IepoAMYHOCT, M3MEHEHUS CBOMCTB aTOMOB. Xumuueckas ce:A3b U CMpOeHue
monexyn. O0Opa3zoBaHUE XUMHUYECKON CBsI3U. Teopust THOpUAM3ALMHA aTOMHBIX
opoutaneil. IloasIpHOCTP U MONSAPU3YEMOCTb CBSI3U. THUIIBI XMMHUYECKOW CBSI3H:
KOBAJICHTHAsi,  MOHHAs,  METaJUIM4YecKas, BOJOPOAHas.  XapaKTEPUCTUKU
XAMUYECKOM  CBA3U: [UIMHA, DHEPTUsl, HANPABIECHHOCTb, HACBIIAEMOCTh,
JTUTIONBLHBIE MOMEHTHI, 3 (DEKTUBHBIEC 3apsiIbl aTOMOB.

Tema 3.

Pacmeopvr nesnexkmponumos. CrnocoObl BBIPOKEHHS] KOHIEHTPAIMM pPacTBOpa.
PactBopumocTs BemectB B Boje. Ocmoc. OcmoTuyeckoe napieHue. JlaBieHue
napa pactBopoB (l-biii m 2-oif 3akonbl Payns). /Jucnepcuvie cucmembi.
Konnouonvie pacmeopwvr. Knaccubukanus IHUCIEPCHBIX CHUCTEM IO pa3Mmepy
YaCTHII, TI0 arperaTHOMY COCTOSIHHIO0. DU3NKO-XUMUYECKHUE SIBJICHUS HA TPAHUIIC
pazzaena bas. AnicopOrusi. Pacmeoput INEKMPOIUMO8. Teopus
ANEKTPONIUTHYECKON aucconuanuu. CTemneHb W KOHCTaHTa JIUCCOIMAIIMM, CHJia
ANEKTPOJUTOB. Kucromuocms u wenounocms pacmeopos. IonHoe npou3BeieHue
BoJibl. Bogopoansiil mokasarens. bydepHsie pacTBopsl. ['uapoaus comnei.
OxucnumenvHo-eoccmanosumenbivle  peakyuu. MeToAbl  COCTaBICHUS U
ypaBHuBanus OBP.

Tema 4.
OcHosHble nousmusl I1eKmpoxumuy. DIEKTPOXUMHUYECKAs CHUCTEMA, AJIEKTPO.
DONEeKTpOABIXKYLIasl CWiIa. OJEKTPOJHBIA MOTeHUWad. BoIOpOaHBIM 31EKTPOL,
VYpaBuenne Hepncra. Psan Hanpspkenunit metawwioB. Memannvi. MeTauibl.
du3nuecKkue U XUMHYECKHE CBOMCTBA. S-MeTaibl. XUMHUYECKUE PpEaKIUu.



dusznueckne M XuUMU4Yeckue cBoucTBa. llepexomneple Merambl. XUMHUYECKUE
peaKuuu.

Ipuknaonas snekmpoxumus. XuMU4ECKre UCTOYHUKU Toka. Knaccudukanus
XUT: nmepBUYHBIE U BTOPUUYHBIE. Y CTPOWCTBO W NMPUHIUI JCUCTBUSA CBUHIIOBOTO
aKKyMYJISITOpa. DJIEKTPOJIA3 PACTBOPOB U PACILIABOB couieil. 3akoHbl Dapajes.
Koppo3zus memannos. llonsitue koppo3un. CKOpoCTh KOppo3un. Buasl koppo3uu.
MeTozp! 3a1IUTEI OT KOPPO3HH.

5.2. Pa3nenbl, TeMbl JUCHUIIMHBI U BUIbI 3aHATHH
ounasn popma ooyuenusn

Buppl 3aH4THH, BKJIIOYas CAMOCTOSITENbHYO Kon
paboTy CTy/eHTOB (B aKkaJ.4acax) WHIUKaTOpa
HaumenoBanue 3aHATHS 3aHSATHS caMoc— JOCTHKCHHS
pas3zaena, TCMbI JICKIIHOHHOI'O CEMHMHapCKOT TOATEIbHASA KOMIICTCHIIUN
JUCIUATITUHBI THIIA o THmna / u3 paboTta
HUX B (hopme
MIPAKTUIECKO
U IOATOTOBKH

Ne i/t

Cemectp 1

1. Tema 1. OcHoBHBIE 8 - 20 N-7vk-1
MOHSTUS U 3aKOHBI
XUMHUU. DHEpreTuka
XUMHYECKUX
peaKkuuii.
XuMuyeckas
kuHeTuka. Karanusz u
KaTaJIu3aTOpPHI.

2. Tema 2. OcHOBHEBIE 8 - 20 N-7vk-1
MpeACTaBICHUS 0
CTPOEHUHU aroma.
[Tepuoanueckuit
3aKOH u
nepuonyecKast
cuctema wum. JI.I.
Meneneena.
XuMHu4ecKas CBsI3b U
CTPOEHHUE MOJIEKYIL.

3. Tema 3 PactBOpbhI 8 - 20 N-7vk-1
HE3JIEKTPOJIUTOB.
JucnepcHsle
CHCTEMBI.
Komnonnnsre
pactBopbl. PacTtBOpHI
AJIEKTPOJIUTOB.
KucnotHOCTB Hu
menognocts. OBP.




Tema 4. OcHOBHEIC
MOHATHUS
BJIEKTPOXUMHUH.
Mertaisbl.
[Ipuxnagnas
AIEKTPOXUMHUSI.
Koppo3usi.

20

N-7vk-1

Hroro

32

80

0UHO-3a04Has opma 00yueHusn

Ne i/t

HanmenoBanue
pasznena, TeMbl
MUCLUILTUHEI

Buibl 3aHATHIA, BKITIOYAst CAMOCTOSATEIbHYIO
paboTy CTy/IeHTOB (B aKaJi.4acax)

3aHATHA
JICKIHMOHHOT'O
THIIA

OYHO-3a04YHaA /

uniy

3aHATHA

CEMHHAPCKOTO
THNAa / U3 HUX B

dbopme

MPaKTUYECKOU

IIOATrOTOBKH

saounasn / UITY

camoc—
TOSITeIIbHAS
pabora

ouHo-
3ao0ynas /
Uiy

Kon
WHJUKaTOpa
JOCTHOKEHHUS

KOMIIETEHIIUN

Tema 1. OcHOBHEIE
MOHATUS W 3aKOHBI
XHMHH.
DHepreTuka
XUMHYECKHUX
peaKkuuii.
XnmMuueckas
knHetnka. Karamms
Y KaTaJlu3aTopHI.

4/-

27/ -

N-7yk-1

Tema 2. OCHOBHEIC
MpEACTaBICHUS O
CTPOCHHH  aToMma.
[Tepuonnueckuii
3aKOH 51
nepuoInIecKast
cuctrema um. J[.H.
Menneneena.
XumMmuyeckas CBS3b
i CTpPOCHHUE
MOJIEKYIL.

47—

27/ -

N-7vk-1

Tema 3 PactBOpHI
HE3JIEKTPOJIUTOB.
JucnepcHsie
CHCTEMBI.
Kommongursie
pPacTBOPBL.
PactBops1
3JEKTPOJIUTOB.
KucaoTrHOCTB "
menounocts. OBP.

2/-

27/ -

N-7yk-1




Tema 4. OcHOBHEIC
MOHATHUS
BJIEKTPOXUMHUH.
Mertaisbl.
[Ipuxnagnas
AIEKTPOXUMHUSI.
Koppo3usi.

2/-

27/ -

N-7vk-1

Hroro

12/ -

108 /-




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH
Ipaxmuueckue 3ansamus He npedycMompeHbl

5.4. Ilepevenn 1a060paTOPHBIX PadoT

Ne HanmenoBanue pasnena, TeMbI HaumenoBanue nabopatopHoit paboThbl O0beM IUCHMIUIMHBI B aKaJl. yacax
n/m JUCIUILTAHBI ouHasi hopma OYHO-3204Hast | 3a04Has popma
oOyueHus dbopma oOyueHus oOyueHus
/ NITY / UITY

1. | Tema 1. OCHOBHBIEC IOHATHUS 1. Onpenenenne SKBUBAIEHTHON MacChl METaJIa 10 00bEeMy 5 2/— -/ =
3aKOHBI XUMUU. DHEPreTHKA BBITECHEHHOT'O BOJIOPO/a;
XUMHUYECKHUX PEAKLIUM. 2. CKOpOCTb XUMHUYECKON PEaAKIIH; 4 2/-
Xumunueckas kunetuka. Katanus | 3. XuMuueckoe paBHOBECHE; 2 2/-
1 KaTaJIu3aTophl. 4. TermoBo# 3¢hpekT XMMHUIecKoil peakiuu 3 2/-

2. | Tema 3. PactBopsr! | 1.Peakiin nonHoro oomMeHa; 4 2/— - /-
HedeKkTponuToB.  Jlucnepcusie | 2. ['maponus cosneit 4 2/-
CUCTEMBI. Konnounnsie | 3. OKuCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUN 4 4/-
pPacTBOPHL. PacTtBOpHI
31eKTpoauToB. KuciaorHoctes u
niesouHocTb. OBP.

3. | Tema 4. OcHoBHble TOHATHUSA | 1. XUMHUYECKHE UICTOYHUKH TOKA; 2 2/— - /-
BJIEKTPOXUMHH. Mertansl. | 2. DnekTpous; 2 2/-
IIpukiannas anekTpoxumus. | 3. Kopposus meranios 2 4/-
Koppo3sus
Hroro 32 24/~ -/-




5.5. 3agaHus 11 CAMOCTOATEIbHON padOThHI CTY/ICHTOB

Ne HaumenoBanue 3agaHusi, BOIPOCHI, JJIs O0BeM QUCLUILUINHEI B aKas.
m/m | pasjaena, TeMBI CaMOCTOSITEJIbHOTO U3yUeHHUs (3a/1aHHS) yacax
JUCUUTIIUHBI OuHasl OuHO- 3a04Hast
¢dopma 3a04yHas ¢dopma
oOyuenust | ¢opma | oOyueHHs
obOyuenus | / UITY
/ UMY
1. | Tema 1. CaMOCTOATENBHO U3YYUTh OCHOBHYIO U 14 27/- -
OcHOBHbIE JOTIOJIHUTEIBHYIO JINTEPATYPy IO TEME.
MOHATHUA U 3aKOHBI | [I0ArOTOBUTH OTBETHI HA BOIIPOCHI:
XUMHH. 1. Xumnueckuii anemeHT. [Ipoctoe u
DHepreTuka CJIOKHOE BEelIeCTBO. 3akoH [lanpToHAa.
XUMHUYECKUX 3akoH ABOrajzpo.
peakuuii.
Xumuyeckas
KUHETHKA.
Karanus n
KaTaJIu3aTOpPHI.
2. | Tema 3. | CaMOCTOATENBHO U3YYUTh OCHOBHYIO U 24 27/~ -
OcHoBHBIE JOTIONTHUTEIBHYIO JINTEPATYPY IO TEME.
npeacraBieHuss o0 | [IoAroTOBUTH OTBETHI HA KOHTPOJIbHbBIE
CTPOCHHUM aTOMa. | BOIPOCHI:
[Tepuoanueckuit HNonnas cBsa3b. HenanpapieHHOCTD U
3aK0H Y | HEHACHIIIIAeMOCTh HOHHOM CBS3H.
nepuoinyecKast Merannnueckas cBa3b. Bogopoanas
cucrema uM. [[.1. | cBA3b.
Menneneesa.
Xumuyeckas
CBA3b M CTPOCHHE
MOJIEKYI.
3. | Tema 3. | CaMOCTOATENBHO U3YYUTh OCHOBHYIO U 20 27/- -
PactBops1 JOTIOJTHUTEIBHYIO JINTEPATYPy O TEME.
HEIJIEKTPOJIUTOB. | [IoATOTOBUTH OTBETHI HA KOHTPOJIbHBIE
HucnepcHbie BOIIPOCHI:
CUCTEMBI. Teopus 3IEKTPOIUTUUECKON
Konnounneie nuccoruanuu. Mlonable ypaBHEHUSI.
pPacTBOPBL. [Topsiaok cocTaBlieHNs] HOHHBIX
PactBops1 ypaBHeHUW. OKUCIHUTEIBHO-
3IEKTPOJIUTOB. BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Kucnornocts  u | PacctaHoBKa K03 PUIIEHTOB METOIOM
LIEJI0YHOCTb. ANEKTPOHHOTO OanaHca.
OBP. )
4. | Tema 4. | CaMOCTOATENBHO U3YYUTh OCHOBHYIO U 22 27/- -
OcHoBHBIE JOTIOJTHUTENBHYIO JINTEPATYPY O TEME.
TTOHSTHUS [ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE
AIEKTPOXUMHUH. BOIPOCHI:
Meraisbl. Y CTpolCcTBO CBUHIIOBOTO aKKyMYJISITOpA.
ITpuxnannas OcobeHHocTy paboThl HUKEIb-
IIEKTPOXUMHSI. KaJIMHEBOTO akkymyJsitopa. CepeOpsiHO-
Koppo3zus LIUHKOBBIE aKKYMYJISITOPBI.

DIEKTPONPOBOJHOCTL PACTBOPOB




@DaxTopHl, BAUSIOUINE HA UHTEHCUBHOCTh
KOpPPO3UHU DIEKTPOXUMHUUYECKAs 3alIUuTa
METAJIJIOB OT KOPPO3HUH.

B pesynbrate OCBOEHMs 3aJaHUN CaMOCTOATENBHOM PAa0bOTHl CTYAEHT JOJKEH YMEThb pellaTh
3a[a4d MO M3YYEHHBIM TE€MaM, MOJITrOTOBUTHCS K BBINIOJIHEHUIO Ja0OpaTOPHBIX padoT, a TaKkke K
sK3aMeHy. Ha ocHOBE M3ydeHHOro Marepuaia CTyIEHT JOJKEH BBIIOJIHUTH IMCBMEHHBIE 3a/1aHUs B
BHJIC MOAYJIEH, KaK IIPOMEKYTOYHOIO KOHTPOJIS 3HAHUM.

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

/. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT
Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora
Koumponwvnas paboma ne npedycmompena.

10. OueHouHble cpeacTBa AJsi NPOBEJCHUS TEKYLIero KOHTPOJA H
NMPOMEKYTOYHOM aTTeCTAlNHU

OuenuBaHue  pe3yibTaTOB  OOy4eHHST 1O  JUCHUIUIMHE U YPOBHS
c(hOpMUPOBAHHOCTU KOMITETEHIIUM (4aCTU KOMIIETEHIIMN) OCYIIECTBIISCTCS B paMKax
TEKYIIIET0 KOHTPOJIS YyCIIEBAEMOCTH M TPOMEXKYTOYHOMN aTTeCTAllMU B COOTBETCTBUU C
DOHIOM OLIEHOYHBIX CPEJICTB.

Tunosoii nepevyeHb BONPOCOB K MOXYJIAM:
Monyns 1
-Brruucnure maccy (r) OpoMuia Kaiublusi, B KOTOPOW COAECPKHUTCS TaKoe xKe
KOJWYECTBO BEIIECTBA, YTO U B 9,961 Moauma Kajusl.

-Ilpu oxucnennn metramna (Il) maccoit 6,4r momyuunncs okcuna maccout 8r. [lpum
BOCCTAaHOBJICHUM 3TOro okcuaa maccor 1,0r momyuen wmertamn maccoit 0,8r.
OTBeUarOT JM ATU JAaHHBIE 3aKOHY IMOCTOSHCTBa cocTaBa: 1) na; 2) uer? OtBer
MOATBEPAUTE PACUCTOM.

- Hanmmmre BoIpa)keHUs 111 KOHCTAHT PABHOBECHS PEAKIUNA:
1) 2SO, + O,=2S0;
2) CHs+ CO; > 2CO + 2H;




B xakom HampaBi€HUH MPOU30MUIET CMENICHUE PABHOBECUS ITPU OHUKEHUHU
aBJICHUS?

Moayns 2

-Ykaxkute KBaHTOBbIE uncia (n, l, m, ms) 37€KTpoHA, KOTOPHIHN SBISETCS MOCIEAHUM
10 MOPSIIKY 3aIOJHEHUS, U ONPEAEIUTE YUCIO HECHAPEHHBIX AJEKTPOHOB B aTOME
AJIEMEHTA TPETHETO NEPUOIA YETBEPTON IPYIIIIBI ITIABHOW MOATPYIIIHI.

-BHemHue ypoBHHM aTtoMoB uMeloT Bum: 2s?2p!, 4s4p?, 5s*5p®, 6s'. B kakmx
Nepuoaax, U B KaKUX MOATPYNIIAX HAXOASTCS 3TU 31eMeHThl? K KakuM 3J1eKTpOHHBIM
CEMECTBAM OHU MPUHAIEHKAT?

-Onpeaenure TUN TUOpUIM3AIMU OPOUTANIEN LIEHTPAIBHOTO aroMa B CIEIYIOIIUX
YaCTUIAX, HA30BUTE U U300pa3uTe TeOMETpUUECKyto (hopmy 3TuX yacTtuil. Onpenenure
KPaTHOCTh CBSI3U M COCTOSIHUE HACBHIIIAEMOCTH LIEHTPAJIBHOTO aTOMA.

AICls, CHa, Bl3, SCIFs, SiFs4, GeFs.

Mopynsb 3

- Ilepokcun Bomopona. Ctpoenne. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA.
[IpuBenuTe ypaBHEHUS PEAKIUN.
- KakoBa (QyHKIMS B OKHUCIMTEIBbHO-BOCCTAHOBUTENIBHBIX peakiusiax SO, u
cyibputoB. COCTaBUTh YPAaBHEHHS PEAKLUM, TPOUCXOIAIIUX MpH mpomyckaHuu SO,
yepe3 pactBopsl a)H,S 6)K,Cr,O7 B kucsoii cpee.
- CocTaBUTh YpaBHEHMS peaKIUuil

Mg + H,SO4(xonIr) =

Zn + H,SO4 (pa3d)=

Tunosoii nepevyeHb BONMPOCOB K IK3aMEHY:
I. OCHOBHBIE MOHSTUSI XUMHUH: aTOM, MOJIEKYJIA, IPOCTOE U CIIOKHOE BEIIECTBO,
M30TOIbI, XUMUYECKUM DJIEMEHT, XUMHUueckass (opMyJia, aTOMHasi U MOJIEKYJIsIpHast
MaccChl, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM.
2. OCHOBHBIE€ KJIACChl HEOPraHWYECKUX COCIUHEHUU (KUCIOTBI, COJIM, OKCHJIBI,
OCHOBAHHUA):  ONpENEJICHHe, THUIbl, XUMHUYECKHUE  CBOWCTBA,  IOJyYEHHUE.
HomeHnknatypa HEOPraHM4eCKUX COCIUHEHUN.
3. [TonsiTue DSKBHUBAJIEHTA, JKBUBAJICHTHOIO OOBEMa, MOJISIPHONH  MaccChl
SKBUBAJICHTA. PacyeT MOISpPHON MacChl SKBUBAJICHTA 3JIEMEHTA, OKCHJA, KUCIOTHI,
OCHOBAHUS, COJIU. 3aKOH YKBUBAJICHTOB.
4. B3auMocBs3b sHepruu U Macchbl (ypaBHeHHE DUHINITEHHA). 3aKOH MOCTOSIHCTBA
cocTaBa. 3aKOH KpaTHBIX OTHOIIeHHH. OObeAMHEHHBIA ra30BbIi 3aKOH (YpaBHEHHUE



['eit-JIroccaka u boinsi-Mapuorra). Ypasaenue Knaneiipona, ypaBHEHHE COCTOSIHUS
UJICATBHOIO raza. 3akoH ABOTaIpo U CIEACTBUSA U3 HETO.

5. OCHOBHBIE CBEJIEHUS O CTPOCHUM aToma (COCTaB aTOMHBIX SA€p, U30TOIbI,
OIpE/IETICHUE XUMUYECKOr0 3JieMeHTa). JIBOWCTBEHHAs! (KOPILYCKYJISIPHO-BOJIHOBAS)
IIPUPOJA CBETA, JJICKTPOHA.

6. @U3HYECKUN CMBICT KBAHTOBBIX YHCEIL.

7. ITepuoanyeckass cucrema osaemeHtoB J[.M. MengeneeBa. DnekTpoHHas
KoHurypauust atomoB. [lepuoanueckuit 3akon .M. MenzaeneeBa. Teoperndeckoe
000CHOBaHHUE MEPUOIUYECKOTO 3aK0HA. 3aKoH Mo3mu.

8. [lopsimok 3amojgHEHUs >3JEKTpOHaMU OpOWTaned: NPUHLWI HauMEHbLIEH
sHepruu, npuHuui [laynu, npasuno Xynnaa, npasuino KneukoBckoro.

Tunosbie TeCTOBLIE 3alaHUA:
1. 3aoanue {{ 1)} TINo1

[{em0YHBIMU METAUIAMH HE SIBJISIOTCS
1. Cu
2. K
3. Li
4. Na

2. 3a0anue {{ 2 }} TINe2

[Tpu B3auMOIEHCTBUY Kalusl ¢ BOAOH 0Opasyercs:
1. kucnopon u kuciora
2. METaJll ¥ COJIb
3. BOJOPOJ U OCHOBaHUE
4. ocagoK M OKCHL

3. 3aoanue {{ 3 }} T1Ne3

Kakoii MeTann npu B3auMOACHCTBUU C KUCIOPOJIOM 00pa3yeT CymepoKCUI:
1. Sn
2. K
3. Li
4. Cr

4. 3aoanue {{ 4 }} T1No4

CKOHBKO 9JICKTPOHOB Ha BHCHIHCM SHCPTCTUUCCKOM YPOBHEC Yy ATOMOB IICJIIOYHO-3EMCIIBHBIX
MCETAJIJIOB:

1 1

2) 2

3) 3

4) 4

IIpumepsbl BONPOCOB J1g onpoca:
- Metoaom 37eKTpOHHOr0 OajaHca pacCTaBUTh KOA(PGUIUEHTHI B YPAaBHEHUH
peakiuu KI+H,0,+H,SO4=1,+K,SO4++H;0, xoauniueHt nepen BoccTaHOBUTETIEM
paBeH:
- MeTtoniom anexkTpoHHOro Oananca noxoopaTh K03()PUIMEHTHI B ypaBHEHUN
peakuuu



- 3akonuute ypaBaenue peaknnn Ca+HNO;3(pa30)=..., METOI0M 3JIEKTPOHHOTO
Oaanca noadepute KodPOUITMEHTHI, YKOXKUTE CyMMY KO (PHUIIMEHTOB B ITpaBOt
JaCTHU ypaBHEHUS PEAKITUH

- MeTto1oMm 31eKTpoHHOTO OanaHca paccTaBbTe KOG (UIIMEHTH B ypaBHEHUH
peakuuu P+HNOs(pa36)+H,O=H3;PO4+NO u ykaxxure cymmy K03¢pHUIUEHTOB B
JICBOM YaCTH YpaBHECHUS

IIpuMepsbI TeM rpynnoBbIX IMCKYCCHI:

1 . CpaBHeHue aM(OTEPHBIX, OCHOBHBIX M KHCJIOTHBIX CBOMCTB Pa3IMUHBIX
COCIUHCHUM.

2. TUnpl XUMHUYECKUX CBSI3EHM B COCMHCHMSIX.

3. OKHCIHTENBHO-BOCCTAHOBUTENIBHASI ~ JIBOMCTBEHHOCTh B PA3JIMYHBIX
MpeBpaIICHUSIX.

4. DIEKTPOXUMHUUECKHUE TTOTEHIIMAIBI M1 CKOPOCTh MPOTEKAHUS PEAKIIMIA.

11. YueOHO-MeTOAMYECKOE 00ecnIeYeHue TUCIMIIINHBI

11.1. PexoMeHayemas qureparypa
1. 'muuka HJL. O6mas xumus: yaueobHoe nocodue / H.JI. I'munka - M.: KHOPYC,

2010. — 752 c. KonnuecTBO 3K3eMIUISPOB — 22.

2. I'mmaka H.JI. 3apaum u ynpaxksaenus no oouieit xumuu / HJL I'muaka — M.:
KHOPYC, 2012 — 240 c. KonuuecTtBo 3K3eMILISIPOB — 32.

3. Ilpecc, U. A. OcHoBbl 00mIeH xumun: yaeoHoe ocodue / 1. A. Tlpecc. — 4-e u3 .
— Cankr-Ilerepoypr : XUMUN3 AT, 2020. — 352 ¢. — ISBN 078-5-93808-344-9.
— Texkct : snexkTpoHHBIN // DnexkTpoHHO-OMOMMoTeuHast cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/97819.html (mara oOpatenus:
05.05.2021). — Pesxxum goctymna http://www.iprbookshop.ru/97819

4. bapkorckuii E.B. OOmass xumusi [DIeKTpoHHBIM pecypc]: ydueOHoe mocooue/
bapkosckuit E.B., Tkaue C.B., Ilerpymenko JL.I'— DOnekTpoH. TEKCTOBbIE

naHHble.— MuHck: Beiupiimas mkona, 2013.— 641 c— Pexum npocryna:
http://www.iprbookshop.ru/35509 .— SBC «IPRbooks»
5. Cracs H.®. CnpaBoyHuKk 1o oOmiell M HEOpPraHWYECKOW XUMUU [DIEeKTPOHHBIN

pecypc]: yuebHoe nocodue / Crach H.®. — DeKTpoH. TEKCTOBBIC TaHHBIC. — TOMCK:

Tomckuil nonurexHudeckui ynusepcuteT, 2014. — 93 c. — Pexum nocryna:
http://www.iprbookshop.ru/34718. - 3bC «IPRbooks».

6. Hpo3nos, A. A. Heopranuueckas xumus : yaeoHoe rnmocooue / A. A. JIpo3aoB. —
2-e u3n. — Caparos : Hayunas kuura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2.
— Texkcr : amekTpoHHBIM // DnekTpoHHO-OMOIMoTeuHas cucrema IPR BOOKS
[caiit]. — URL: https://www.iprbookshop.ru/81031.html (mara oOparieHus:
12.07.2021)



http://www.iprbookshop.ru/35509
http://www.iprbookshop.ru/34718

11.2. Ilepuoguyeckue U3IaHUs
He ucrnone3yrorcs

11.3. HopmaTuBHO-NIpaBOBbIE€ AKTHI H HHbIE IPABOBbIE TJOKYMEHTbI
He UCNOJIb3YIOMCSL

11.4 IlepeyeHb 31eKTPOHHO-00pa30BaTeJIbHBIX PECYypCcOB
1. YueOHO-MeTOANYECKHE MaTepUabl IO JUCIUILTUHE « XUMUSD»

(anmexkTpoHHBINM 00pa3oBaTenbHbIN pecypc pazmerniedH B MOC OTU (puwman) CI'TY
uMenu ["arapuna 1O.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105)

2. Canit OTHU (punman) CI'TY umenu ['arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPOHHO-0MOJIMOTEeYHbIE CUCTEMbI

1. «OBC IPRbooksy,

2. 9BC «Znanium»

3. «OBC elibrary»

4. 9bC «KOHCVIJIbTAHT CTYZAEHTA»

5. bubmuoreka MI'Y um M.B.JloMmoHocoBa. Xumuueckuii akynprer MI'Y
www.chem.msu.su

6. Poccuiickas HanmonansHas oubiauoreka (PHB) www. nlr.ru

11.6. Pecypcni HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn
«AHTepHeT»

11.7. IleyaTHble U JIEKTPOHHBIC 00pa3oBaTe/ibHbIC pecypchl B (opMmax,
aJanTUPOBAHHBLIX /IJIsl CTY/IEHTOB ¢ OTPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbS
(11 TPy M IOTOKOB € TAKMMHU CTYJAEHTAMM)

1. AnantupoBanHas Bepcusi HOb, qis ucnonab30BaHus MHBAIMAAMU U JIMIIAMU
C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3710POBbSI

Obyuarowuecs u3 uucna uneanudos u auy ¢ OB3 obecneuenvl neuamuvimu u
(Unu) 21eKMpOHHLIMU 0OPA308AMENLHBIMU PECYPCamu 8 gopmax, adanmuposanHvix
K 02PaHUYEHUAM UX 300POBbAL.

12. MupopManiuoHHO-CIPABOYHbIE CHCTEeMbI M NpodeccuoHaIbHbIE 0a3bl
JAHHBIX

OOGyuaronuMmest obecriedeH A0CTyN (yAJICHHBIM JOCTYI), B TOM 4YHUCJE B
cllydae MPUMEHEHHUs 3JIEKTPOHHOTO O0Yy4YeHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTU, K  COBPEMEHHBbIM MNPOPECCHOHANbHBIM  0a3aM  JaHHBIX W
MH(OPMAIMOHHBIM CITPABOYHBIM CUCTEMaM.

12.1 TlporpaMmmMHoOe oOecnieueHne

OOpasoBaTenbHBI TPOIECC IO AWCIUIIMHE OOECredeH HEeoOXOIUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO ¥ CBOOOJHO pacIpOCTPaHSIEMOTO MPOTPAMMHOTO
o0ecriedeHus, B TOM YUCJIe OTEYECTBEHHOT'O TPOM3BOACTBA (MTOAJICKUT OOHOBIICHHUIO


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
http://techn.sstu.ru/

pu HeOOXOTUMOCTH).

1) JIuneH3noHHOE MPOrPaMMHOE 00ECIICUCHUE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxxnprit 00y4aromuiicss B TCYCHUE BCETO MEPHO/Ia OOYUICHHS 00CCIICUMBACTCS
WHIUBUyaJIbHBIM ~HEOTPAHMYCHHBIM  JIOCTYIIOM K  3JEKTPOHHO-OMOIMOTCUHOM
CHUCTEME U JICKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTEILHOM Cpe/Ie.

13. MaTrepuanbHO-TeXHUYECKOe o0ecreyeHne

Yuebnas ayoumopus 0ns nposeoenus 3aHAMuUU J1eKYUOHHO20 MUNA, MmeKyujeco KOHmMpois u
NPOMEINCYMOYHOU ammecmayui, 2pYnnosvix U UHOUBUOYAIbHBIX KOHCYIbMAayUll

YKOMIIJIEKTOBaHA CHEIUAIN3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CPEICTBAMU OOyUEHUS:
18 pabounx MecT oOyuaronuxcs; pabouee MeCTO MpernoaBaTelis; KIaccHas J0cKa; TPOSKIMOHHBIN
DKpaH;  MYJIbTUMEIUNHBIM  NPOEKTOP;  KOMIIBIOTEP,  IOAKIIOYEHHBIM K  VIHTepHer;
JEMOHCTpAIlMOHHOE  00OpYyJOBaHME U  y4eOHO-HarysiHble  1mocoOus, oOecrneduBarome
TEMaTUYECKHE WIUTIOCTPALUU 110 pabouell mporpaMmme JTUCHUIUIMHBIL.

Yuebnas ayoumopus ons nposedenus 3aHamuil 1a60pamopHoco muna

YKOMIIIEKTOBaHA CHEIHUATM3UPOBAHHON MEOEIBI0 U TEXHUIECKUMHU CPECTBAMU OOyUEHUS:
ocHaieHa MynbTutieHTpudyroit CM-6M, peakTuBamMu, MITaTUBaMH, CIUPTOBKaMu, BecamMu Shinko
AJH-220 CE-220, mocynoii XMMHYECKOW CTEKJISIHHOM, IIJIaKaTaMH, HarJsIHBIMH IOCOOUSIMH,
BUJIE0, AYJUO MaTepUajaMy, MyJIbTUMEIUITHON amnmapaTypoi, IaHIleTaM1, MaKeTaMH U T.II.

PaGouyro mporpamMmmy cocTaBui _ /O.I'. HeBepnas/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoit / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /






