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Buzuposanue PII/] nJis1 MCIIOJIHEHHMS B OYepPEeTHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOT U

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/] 1J1s1 MCIOJIHEHHMSI B OUepPeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHYECKOH TEXHOJIOT UM

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 MCIOJIHEHHSI B OUepPETHOM Y4eOHOM IOy
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XHUMHYEeCKOi TEXHOJOTHH

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PI1/] 1J1s1 MCIIOJIHEHHSI B OU€PETHOM Y4eOHOM IOy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHYECKOH TEXHOJIOI UM

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1

e n3y4eHNs AUCIUIUTHHEL (JOPMUPOBAHNE 3HAHHUH B 00JIaCTH MIPUMEHECHHUS U IIPOM3BOICTBA KATAH3aTOPOB,
MIPUMEHSAEMBIX B OCHOBHBIX TEXHOJIOTHUECKHX MpoIeccax, MPUOOPEeTeHHE HABBIKOB UCIIOIb30BAHUS TEXHUUECKHUX
pacyeToB JUIsl H3YYCHUSI U OCBOCHHMS ITOCIIEIYIOINX JIMCIMILIHH MPO(eCcCHOHAIBHOTO IUKIIA.

1.2

33.,[[3.'{1/1 JUCIHUITIIMHBI 3aKJIH0YAaOTCA B (I)OpMI/IpOBaHI/II/I Y CTYACHTOB!

1.3

- HeJ’IOCTHOﬁ CUCTEMBI XUMHWYCCKOI'O MBIIIJICHUSA

1.4

- HpeIICTaBHeHI/Iﬁ O CTPOCHUH PA3HBIX TUIIOB KaTAJIU3aTOPOB U MEXaHU3MaX UX HeﬁCTBHﬁ;

1.5

- YMCHUS TPOBCIACHUSA 0a30BbBIX TEXHOIOTHYECKUX pacycToB, HeO6XOI[I/IMBIX B HpO(I)eCCHOHaHBHOfI JCATCIBHOCTH.

2. MECTO JMCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Hukn (paszmen) OIT: | b1.B.JIB.01

21

TpeGoBaHus K MpeIBaAPUTEIbHOI MOATOTOBKE 00y4al0IErocs:

2.1.1

Anamms u ontumuzanus XT crucrtem

2.1.2

KOMHLIOTepHLIC TCXHOJIOTUHA ITPOCKTUPOBAHUSA XUMUYCCKHUX npeﬂnpnﬂmﬁ

2.13

Hayuno-uccnenoBarenbckas pabora

2.14

OCHOBBI HAYYHBIX HCCIIEIOBAaHUI U IPOSKTHPOBAHUS

2.1.5

OCHOBBI TEXHOJIOTHH He(bTeXI/IMI/I‘-IeCKOFO CHUHTEC3a

2.1.6

[IpomsImeHHast 6€30MacHOCTh

2.1.7

TpeXMepﬂoe MOACIMPOBAHHUC B MHKCHCPHOM O(bOpMJ'IGHI/II/I IIpoLeccoB XUMHYECKOH TEXHOJIOTHHI

2.1.8

Xumust HepTH

2.19

XuMHusl OKpy’Karolieil cpeabl

2.1.10

XuMus NPUPOAHBIX SHEPrOHOCUTEIEH

2.1.11

DKOJIOTHYECKHUe HpO6ﬂeMLI B XHMHUYECKOU TEXHOJIOTUH

2.1.12

TexHomornveckas (IPOEKTHO-TEXHOJIOTHIECKas)

2.1.13

CHGKTpaJ'[LHBIe MCETOJbI aHAJIM3a

2.1.14

CHeKTpOCKOHI/I‘{CCKI/Ie MCTO/IbI UCCIICAOBAHUSA HC(I)TCHpOZ[yKTOB

2.1.15

TeOpCTI/I‘{CCKI/IC OCHOBBI XMMHUYECKOM TEXHOJIOTHH IMPUPOIHBIX 3HCpFOHOCI/ITCJ'I6171 1 YIJICPOAHBIX MAaTe€pHaloB

2.1.16

HmxenepHoe opopmieHrE POLECCOB XMMUYECKOW TEXHOIOTHH

2.1.17

Mertpororus, cTaHgapTU3aNsI U CePTUDHIKAIIS

2.1.18

AKTyaJII)HBIe HpO6JIeMI)I XUMUH, XHUMHUYECKOW TEXHOJIOTHH B DKOJIOTHH

2.1.19

O3HaKkOMUTEITbHAS IpaKTHUKa

2.1.20

VY4eOHast mpakTHKa

2.1.21

HpOI/IS’BOZ[CTBCHHaH IMpaKTHUKa

2.1.22

KoMInbroTepHbIe TEXHOIOIHU IIPOEKTUPOBAHHS XMMUYECKUX IIPEAIPUSTUN

2.1.23

OCHOBBI TEXHOJIOTHH HEPTEXHUMUIECKOT'O CUHTE3a

2.1.24

XuMHsI OKpY>KaroLlel cpesibl

2.1.25

XuMHMsI IPUPOAHBIX SHEPrOHOCUTENIEH

2.1.26

KOMHL}OTepHHe TCXHOJIOTUH ITPOCKTUPOBAHUSA XUMHUYCCKHUX npez[r[pmm/lﬁ

2.1.27

OCHOBBI TEXHOJIOI'HH HC(I)TGXI/IMI/I‘ICCKOFO CHUHTE3a

2.1.28

XuMHUsI OKpy’Karoleil cpeabl

2.1.29

XuMus IPUPOJHBIX SHEPrOHOCUTENIEH

2.2

Jucuuniaunbl (MOAYJIH) U PAKTHKH, A8 KOTOPHIX 0CBOEHUE JAHHOMH TUCHUILINHBI (MO1YJ5) HE0O0X0AUMO KaK

npeamecreyloniee:

3. KOMIIETEHIIUA OBYYAIOIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIUITJINHBI

(MOJYJIST)

IIK-1: O0ecneynBaeT 1 KOHTPOJUPYET PAGOTy TeXHOJIOIHYeCKUX 00beKTOB HedTenepepadaThIBaOLero NPOU3BOACTBA

IIK-1.3. Ucnosib3yeT HOPMATHBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTAHAAPTU3ALMH U cepTUGUKAIMN MPOAYKTOB U U3J1eJIHi,

3JIEMEHTbI JKOHOMHUYECCKOI'0 aHAIU3Aa B ﬂpaKTl/l‘leCKOﬁ JACATCJIBbHOCTH




3HaTh

JeiicTBylommye CTaHAApThl U TEXHUYECKUE YCIOBUS M MAcIopTa Ha pa3padaThIBAEMYyI0 TEXHHYECKYIO TOKyMEHTALHUIO, MOPSA0K HX
oopmiteHus

CraHmapThl, TEXHAYECKUE YCIIOBUS, METOIUKH W MHCTPYKIIUH

Cucrema TocynapCcTBEHHON aTTeCTAI[K J1abOpaTOPHOro 00OpYMOBaHMS, MACIOPTU3ANUU U CEPTU(PUKAIIMU MPOLYKIUN

MeTozpl IPOBEICHNS aHAIN30B, UCIBITAHUH M IPYTUX BHIOB HCCIICIOBAHUN

Ymerb

AHaMM3UPOBATh WM COMOCTABIATH CBOMCTBA MPOMAYKIHH C TEXHOJIOTHUECKUMH PEKUMaMH HPOIECCOB

Ocy1ecTBIsATh BXOIHOW M BBIXOAHOH KOHTPONIb HaJl CHIPHEM M MPOAYKIMEH TEXHOIOIMYECKOro OOBbEKTa

Baaners

CrocoOHOCTBIO MCTIONB30BATh HOPMATHBHEIE JTOKYMEHTHI MO KadeCTBY, CTAHAAPTU3ANNHN U CepTH(GUKAINU MPOIYKTOB M M3HEIHI

IIK-1.5. O0ecneynBaeT CBOeBPEMEHHYIO NMOATOTOBKY, BeAET U AHAJIM3UPYET TEXHUYECKYIO J0KYMEHTALNI0
TeXHOJOTHYEeCKOTro 00beKTa

3Harn

Crannaptel, TEXHUYECKHE YCIOBUS U APYTUE PYKOBOMSLIME MaTepuaibl Mo paboTe TeXHOJIOTHYEeCKOro 00beKTa

JlokaJbHBIE aKThl, METOAMYCCKUE MaTePHasIbl, KACAIONIMECS MPONU3BOJICTBEHHO-XO3IHCTBEHHON W TEXHUYECKOU NESITEIbHOCTH
TEXHOJIOTHYECKOTO O0BEKTA

YMmeTh

Pa3pabaTpiBaTh METOIUYECKUE MATEPUAIIbI, TEXHHYESCKYIO JOKYMEHTAIIUIO

O6CCHC‘H/IB3TB CO6J'II'OZ[€HI/IG IIOJYMHCHHBIMU pa6OTHI/IKaMI/I Tpe6OBaHI/If/‘I HOpMaTI/IBHO-TeXHI/I‘ICCK()ﬁ Z[OKyMCHTaHI/II/I

Baagernb
CrocoOHOCTBIO TMPOBOAMTEH aHATU3 TEXHUICCKOW MOKYMEHTAI[MHM TEXHOJIOTHUYECKOro OOBEKTa

IIK-2: Onpege/sieT TeMATUKY M MHHUIMHPYeET HAYYHO-HCCJIeA0BATE/IbCKUE PA00ThI

IK-2.2. ObecneunBaeT BHeApeHUE MPOTPecCHBHBIX IKOHOMHYECKH 000CHOBAHHBIX Pecypco-, JHeprocoeperaommx u
IKOJIOTHYECKH 0e30MaCHBIX TEXHOIOTHYECKHX MPOLECcCOB, U Pe;KMMOB MPON3BOCTBA BbINTyCKaeMOii opranusanueii
NPOAYKIHHU, 00eCTIeYHBAIOIIMX MOBBILIeHHEe YPOBHS TEXHOJIOTHYeCKOif MOAr0TOBKH U TEXHHYECKOT0 NePeBOOPYKeHHUS
NPOU3BOJCTBA

3Harn

IIpaBuna Ge3omacHON SKCIUTyaTallul OO0OpPYIOBaHMS TEXHOIOTMUECKHX WM MPOU3BOICTBEHHBIX MOApa3AeieHuit

WHCTpyKIIMK ¥ TIpaBWIIa MPOMBIIICHHOW 0€30MacHOCTH, 10 OXpaHe TPyAa U MOKapoOe30MacHOCTH

JleiicTBytomye CTaHIAPTH M TEXHIMUYECKHE YCIOBHS M MACIIOPTa HA pa3padaThiBAEMyI0 TEXHHUYECKYIO TOKyMEHTAIHIO, TOPSIOK HX
oopmiteHUst

YMmeTh

Pa3pabaThIiBaTh TEXHOJIOTHYECKHE MPOSKTH MPOU3BOICTBA HOBOW MPOIYKITUH

IIpoBoauTe pabOTy MO COBEPUICHCTBOBAHHUIO JCHCTBYIOIIMX W OCBOSHHIO HOBBIX TEXHOJOTHUECKHX IMPOIECCOB

Pa3pabatriBaTh METOAMYECKUE MaTEpUalbl, TEXHUUECKYIO JOKYMEHTAIHIO

Pa3pabaTpIBaTh penenTypbl TOBAPHBIX MPOIYKTOB

Pa3pabatsiBaTh HOBBIE METO/IBI KOHTPOJISI KaueCTBa MPOU3BOAUMON MPOILYKITUH

Baagernb

CrocoOHOCTBIO BHEIIPSATH MPOrPECCUBHBIC PECYPCO-, IHEProcOeperaromyue U KOJIOrnIeckd 0e30MacHbIe TEXHOJIOTHYECKUE MPOLECCh

IIK-2.4. Pa3padaTbiBaeT NJaHbl NPOBEIEHUS PEMOHTOB TEXHOJIOTHYECKOT0 000Py/10BAaHUA, 3aMEHbI MOPATBHO U
q)HSI/I‘leCKI/[ HU3HOLICHHOI'0 oﬁopyuonamm HA OCHOBAHMHU NMEPCHNEKTUBHBIX IVIAHOB TEXHHYECCKOI'0 NMEPEBOOPYKECHUA

3Hartb

CraHmapThl, TEXHHYECKHE YCIIOBUS U IPYTHE PYKOBOMSAIINE MaTEpHalIbI IO AKCIUTyaTaIl[MH TEXHOJIOTMYECKOro OOBEeKTa

IIpoduns, crenuanu3anys 1 0COOEHHOCTH CTPYKTYPhl TEXHOJIOTHYECKOrO OOBEKTa

Ymern

OoecrieunBaTh IMOATOTOBKY TEXHOJIOTHYECKOTO O0OpPYNOBAaHMSA K NPOBEPKE W PEMOHTY

KonTponupoBaTh 3KCIUTyaTaI[MI0 TEXHOIOTMYECKOr0 O00OPYIOBAaHMS COTJIACHO TPEOOBAaHMAM HOPM TEXHOIOTMYECKOTO pPekuMa
Baagern

CriocoOHOCTRIO pa3padaThIBaTh IUIAHEI IPOBENICHNS PEMOHTOB TEXHOJIOIHMYECKOTO O0OpYHIOBaHHS, 3aMEHBI MOPAIBGHO M (hHU3MUECKU
W3HOIICHHOTO 00OPYIOBAHU

B pe3yabTaTre ocBOeHHSI THCHHILTHHBI (MOYJIS) 00y4YAIOLIUICS TOTKEH

3.1 |3narn:

3.1.1 | HOpMaTUBHBIE JOKYMEHTHI 110 KaueCTBY, CTAHIapTU3AIUU U CEPTUGUKAIIN IPOLYKTOB U U3JETIHH, IIEMEHTHI
HKOHOMHUYECKOIO aHAJIN3a B IPAKTUYECKON AEATEILHOCTH

3.1.2 | cBOICTBa XUMHUECKHUX 2JIEMEHTOB, OPTaHUUECKUX COeIMHEHUH 1 MaTepHajIoB

3.2 | YmeTh:

3.2.1 | ucrons30BaTh HOPMAaTHBHBIC JOKYMCHTLI 110 KA4Y€CTBY, CTAHAAPTHU3alluUN U CCpTI/I(i)I/IKaIH/II/I MMPOAYKTOB U HSHGHHﬁ,
OJICMCHTBI DKOHOMHYCCKOI'O aHajlu3a B HpaKTI/I‘-IeCKOI\/‘I JACATCIBbHOCTH

3.2.2 | ucronp30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, OPIraHUYECKUX COCTUHEHUI U MAaTepHAIIOB HA UX OCHOBE JIJIS
peteHust 3a1a4 NpoheCCHOHANBHON AeATENTFHOCTU




3.3 | Baragern:

3.3.1 [ TOTOBHOCTBIO HCITIONIB30BaTh HOPMATHUBHEIE JOKYMEHTHI 110 KaUeCTBY, CTAHAAPTH3AINH M CePTUHUKAIIH IPOTYKTOB U

H3,HCJ'II/II71, 3JICMCHTBI DKOHOMHYECCKOI'o aHajin3a B HpﬁKTH‘I@CKOﬁ JACATCIBHOCTH

3.3.2 | FOTOBHOCTBIO MCIIOIh30BaTh 3HAHKE CBOMCTB XUMUYECKHUX DJIEMEHTOB, OPTAaHUYCCKUX COCZ[I/IHGHI/Iﬁ 1 MaTe€puajoB Ha UX

OCHOBC IJIA pCUICHUA 3ada4 HpO(I)eCCPIOHaJILHOfI JACATCIIBHOCTH

4. CTPYKTYPA 1 COAEPKAHUE JUCOUILINHBI (MOLYJIS)

Koz HaunmeHnoBanne pazaenos u TeM /Buj 3aHaTus/ | Cemectp /| Yacos | Kommnerten- | Jluteparypa ®opma
3aHATHS Kypc MU KOHTPOJIS
Paznen 1. [IpuMeHeHne KaTaIu3aTOPOB B
HedTenepepadoTke U HedTexXUMUM
1.1 Beenenwue /Tema/ 8 0 VYerHbIi ompoc.
Bonpocsl o
paszneny.
1.2 Karamms B HedTenepepaboTke. McTopudeckue 8 2 [1K-2.2-3 JI1.1 YTl onpoc
JaHHBIE 00 MCIOIL30BAaHUHM W CO3HAaHUH T1K-2.4-3 JI1.2J13.2
Karanu3aTopoB. [loHsaTHE 0 KaTanuse u JI3.5
Katanu3aTopax. Kiiaccudukanus kataian3atopoB 213253 54
TI0 MX arperaTHOMY COCTOSTHIIO. MeXaHU3MbI
KaTaIUTHYECKUX TporeccoB. OcobeHHOCTH
MIPOTEKAHUsI FeTePOreHHBIX KaTaTUTHUECKUX
nporeccos. /JIex/
1.3 M3ydeHne KOHCIIeKTa JISKIUN U pEeKOMEHIyeMO 8 12 [1K-2.2-3 JIT.1 Bonpocs o
nutepatypsl. [Toaroroska k 3auery. /Cp/ IK-2.2-y JI1.2J12.1 pasgeny.
IIK-2.2-B JI2.2713.2
[1K-2.4-3 JI3.5
IK-2.4-Y | D1 2233 24
IIK-2.4-B
Paznen 2. DU3HKO-XUMHYECKHE CBOIiCTBA
KaTaJIn3aTopoB
2.1 DU3NKO-XMUMHYECKHE CBOWCTBA 8 0 YcTHBIH onpoc.
kaTaimmu3atopoB /Tema/ Pemrenne
3a1a4. 3anmra
n1abopaTopHOH
paboTHI.
Bomnpocs! o
pasaeny. OTuer
1o
nabopaTopHOH
pabore.
2.2 dusnyeckre CBOMCTBA aicOpOEHTOB U 8 2 [K-2.2-3 JI1.1 YcTHBIiH ompoc
KaTanu3aTopoB. [IopucTocTh acCOpOCHTOB U [1K-2.4-3 JI1.2J13.5
Kataian3aTopoB. OpaKIMOHHBINA COCTAB, 213203 54
IJIOTHOCTh, MEXaHHYeCKast MPOYHOCTb,
TEPMOCTOMKOCTb TBEPBIX KaTalu3aTOpPOB U
ayzicopOeHToB. Biraroemxocts 00pasIios.
Karanutuueckue cBoiCTBa TBEPABIX TEI.
Karanutuueckas akTHBHOCTB, CEJIEKTUBHOCTB,
pereHepupyeMocThb, BOCIIPOU3BOJUMOCTE 110
AKTUBHOCTH U CEIEKTHBHOCTH. MeTobI
HCCIIEIOBAHMUS KaTaIM3aTOPOB U KOHTPOJIb
kavecTBa. /JIex/
2.3 OU3NKO-XUMHYECKHE CBOWCTBA 8 2 [1K-2.2-3 JI1.1 Pewenue 3amau
karanu3atopos /I1p/ [K-2.2-y JI1.2713.4
[IK-2.2-B JI3.5
[IK-2.4-3 | 913233 D54
IK-2.4-y
IIK-2.4-B
2.4 OmnpeneneHre MacCoOBOM JOIH MOTEPh MPH CYILKE 8 2 [IK-2.2-3 J1.1 Otuetsl 110
Y TIOTepb MpU NpoKaauBanuu /J1ad/ [K-2.2-y JI1.2J13.4 nabopaTopHoii
I1K-2.2-B JI3.5 pabore.
[IK-2.4-3 | 512233 54 3amura
IK-2.4-y nabopaTopHOH
[1K-2.4-B paboThI.




2.5 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 15 IK-2.2-3 J1.1 Bomnpocs! o
nutepatypsl. [ToaroroBka k 3adery. /Cp/ [K-2.2-Y JI1.2J12.1 pazneny. Ortuer
I1K-2.2-B JI2.2J713.5 o
I1K-2.4-3 | D1 2233 34 | mabopaTopHOH
[K-2.4-y pabore.
I1K-2.4-B
Pazpen 3. TexHoJiorus mojy4eHusi TBepAbIX
KATAJIN3aTopoB
3.1 Crnoco0BI IPUTOTOBIEHHS TBEP/IBIX 0 VYcTHbIi ompoc.
KaTaJIM3aTopOB U ancopOeHToB. /Tema/ Perienue
3a1a4. 3amuTa
nabopaTopHOH
paboTEL.
Bomnpocsl o
pazneny. Otuer
o
nabopaTopHoii
pabore.
32 OCHOBHBIE CITOCOOBI MPOM3BOJICTBA TBEPIBIX 2 I1K-1.3-3 JI1.1 JI1.2 YcTHbli onpoc
Karaiau3aTopoB. CHHTE3 KaTaJu3aTopoB [IK-2.2-3 [ D1 2223 54
CIUIaBJIEHUEM, CMELIEHUEM THIPOreneH, [1K-2.4-3
TIPOITUTKON HOCUTEJIEM, IPUBUBKOM COETMHEHUI
Ha TBepABIH HocuTenb. [lomydeHre KOTOnIHBIX
pacTtBopoB. 30J1b-Telb METOA. XUMUYECKUE
METO/IbI TPUTOTOBIIEHUS KaTanu3aTopoB. Cyxoe
pasnoxeHue coneil. Hanecenne onaux ¢as Ha
npyrue. MexaHn4eckoe epeMelInBaHue u
M3MEHEHHE CBOICTB TBEPIBIX KaTaIN3aTOPOB
HOHHBIM 0OMeHOM. /JIex/
33 CriocoObl MPUTOTOBJICHUS TBEPIBIX 2 I1K-1.3-3 JI1.1 Pewenue 3amau
KaTaJIM3aTOpPOB U asicopObeHToB. /IIp/ IK-1.3-y JI1.2]13.4
IIK-1.3-B | 3132223 54
[1K-2.2-3
[K-2.2-y
[IK-2.2-B
[1K-2.4-3
[1K-2.4-y
IK-2.4-B
3.4 OmnpeneneHre HaCBHIITHOTO Beca 2 IK-1.3-3 J1.1 OTtyeTs 110
kartanuzatopa /J1ab/ [K-1.3-y JI1.2J13.4 nabopaTopHoii
IK-1.3-B | D132 33 54 pabore.
IK-2.2-3 3amura
IK-2.2-y nabopaTopHOH
[IK-2.2-B paboThI.
IK-2.4-3
K-2.4-y
IIK-2.4-B
3.5 W3yueHne KOHCIEKTa JEKIMHA U PeKOMEHyeMOi 12 ITK-1.3-3 JI1.1 Bonpocsl o
nutepatypsl. [loaroroBka k 3adery. /Cp/ [K-1.3-Y JI1.2J12.1 pazneny. Otuer
IIK-1.3-B 2.2 o
[IK-2.2-3 | 2132 23 54 | nabopaTopHOit
IK-2.2-y pabore.
IK-2.2-B
MK-2.4-3
[1IK-2.4-y
I1K-2.4-B

Paznen 4. TexHoJiorust moiyyeHust
agcopOeHTOB M HOCHTeJIei




4.1 IIpousBoacTBo agcopOeHTOB U HOcuTenel. /Tema/ 0 YceTHbIi onpoc.
Sarura
nabopaTopHOH
paboTEL.
Bonpocsl o
pazneny. Ortuer
1o
nabopaTopHoii
pabore.

4.2 IIpousBoacTBO cunukaress. 30Jb- reJib METO/. 2 T1K-1.3-3 JI1.1 J11.2 YcTHbI# onpoc
BnusiHue ycnoBuil Npou3BoJCTBA CUIIMKAresel Ha IK-2.2-3 | 913233 54
ux cBoiicTBa. IIpon3BonCTBO, CTPYKTYPBI I1K-2.4-3
MOTU(UKAINN, CBOUCTBA U CHHTE3 c(hepHUECKOM
¢dopmbr okcnaa amromuaus. [eomntsl. Coctas,

CTPYKTypa, CBOHCTBA, KJIaCCH(PHUKAIUSI U
AKTHBHOCTH LICOJIUTOB IPH U3MCHEHUU MOIYJIS.
TexHOoIOorust MPON3BOACTBA IICOIHUTOB.
Kpemue30nbHbIN, CUIMKATHBIH, B peAKO3€MEIbHON
¢dopme. [IpousBoncTBo MmoaepHuTa. /Jlex/

4.3 ITonyyenue adroMuHaTa HATPUS - ChIPbS JUIs 2 MK-1.3-3 JI1.1 OTueTsl Mo
TIPOM3BOICTBA KaTanu3atopos /J1ab/ [K-1.3-Y JI1.2J13.4 n1abopaTopHOH

IK-1.3-B JI3.5 pabore.
IK-2.2-3 | 51322323 24 3amura
[K-2.2-y nabopaTopHoii
I1K-2.2-B paboTHI.
MK-2.4-3

[K-2.4-y

I1K-2.4-B

4.4 M3ydeHne KOHCIEKTa JISKIIUK U pEeKOMEHIyeMO 12 IK-1.3-3 JIT.1 Bonpocsl o

mutepatypsl. [loaroroBka k 3adery. /Cp/ IK-1.3-y JI1.2J12.1 pasaeny. OTuer
IIK-1.3-B J12.2 1o
[IK-2.2-3 | 31 32 33 B4 | nabopatopHOH
[K-2.2-y pabore.
IIK-2.2-B
I1K-2.4-3
IK-2.4-y
TIK-2.4-B

Pazpean 5. TexHoJiorus noJry4eHust

HEOJHTATIOMOCHINKATHBIX KATAIN3aTOPOB

KpPeKHHTa

5.1 TIpon3BOACTBO 1IEOTUTAIIFOMOCHINKATHBIX 0 YcTHBIH onpoc.

KaTalm3aTopoB KpekuHra /Tema/ Pemenne
3a1a4. 3amura
J1a00paToOpHOIA
paboTHI.
Bomnpocs! o
pasaeny. OTuer
o
nabopaTopHOH
pabore.

5.2 Tun npoMBIIUIEHHBIX KaTaTU3aTOPOB KPEKUHTA. 2 IK-1.3-3 JI1.1 YcTHbIiH ompoc
TexHOMorust CHHTE3a MAapUKOBOT'0O IIEOJINTHOTO, ITK-1.5-3 JI1.2J13.3
MHUKPOC(EPHUECKOro MEOIUTHOTO KaTaau3aTopa. [IK-2.2-3 | 512233 54
BrnusiHue ycnoBuil mpuUroToBiIeHUs 1 00paboTKu [K-2.4-3

KaTajau3aTopoB Ha UX cBoicTBa. /Jlex/




5.3 IIpon3BoACTBO 11EOIUTAIFOMOCHIINKATHBIX 2 I1K-1.3-3 JI1.1 Pemenune 3anau
Katanu3aTopoB kpekunra /I1p/ IK-1.3-Y JI1.2J13.3

IK-1.3-B JI3.4
IK-1.5-3 | 5122323 24
IK-1.5-y
IK-1.5-B
IK-2.2-3
[K-2.2-y
I1K-2.2-B
IK-2.4-3
[K-2.4-y
I1K-2.4-B

5.4 IonyueHue ruapokcuaa amoMunst /J1a6/ 2 T1K-1.3-3 JI1.1 OT4YeTHI 110
IK-1.3-Y JI1.2J13.3 n1abopaTopHO
IK-1.3-B J3.4 pabore.
IIK-1.5-3 | 5122323 24 3amura
[K-1.5-Y 1a60paToOpHOH
IK-1.5-B paboTHI.
MK-2.2-3
IK-2.2-y
I1K-2.2-B
MK-2.4-3
IK-2.4-y
I1IK-2.4-B

5.5 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn 12 I1K-1.3-3 JIT.1 Bonpocs! o

murepatypsl. [logroroBka k 3adgery. /Cp/ IK-1.3-y JI1.2J12.1 pasaeny. OTuet
IIK-1.3-B J12.2713.3 1o
IIK-1.5-3 | D132 23 54 | nabopaTopHOit
IK-1.5-Y pabore.
TIK-1.5-B
IK-2.2-3
IK-2.2-y
TIK-2.2-B
I1K-2.4-3
IK-2.4-y
I1K-2.4-B

Pazpen 6. TexHosiorus nmosydyeHust

KATAJIU3aTOPOB r'HAPOOYUCTKH HeTIHBIX

¢pakumii

6.1 [Ipon3BOACTBO KAaTaIH3aTOPOB THAPOOUHCTKH 0 YcTHIiH onpoc.

HeTAHBIX Qpakunii /Tema/ Pemenue
3a1ad. 3amuTa
nabopaTopHoii
paboTHI.
Bonpocs! o
paszery. OTuer
o
nabopaTopHOH
pabore.

6.2 Oco0eHHOCTH CHHTE3a KaTallu3aTopOB 2 IK-1.3-3 J1.1 VYerHbli onpoc
ruipoouncTku. CHHTE3 allFOMOKOOAIILTOBOTO, IK-1.5-3 JI1.2J13.1
AITFOMOKOOAJTET-MOJTUOICHOBOTO, AJTFOMOHHKEITh- [1K-2.2-3 JI3.5
MONHOIEHOBOTO, BHICOKOCEPHUCTOIO HUKEIh- [IK-2.4-3 [ D1 222354

BOJIE(PaMOBOTO, LIEOTUTHOTO ATIOMOHUKEIb-
MOJTHOICH-KPEMHEKHCIOPOIHOT0 KaTaiu3aTopa.
Ces3pb aktuBHOCcTH AKM KaTanuzaropa ¢ ero
cocTaBoM. [IpOoM3BOICTBO LIEONMUT-ATIOMOHUKEIb-
MOJIMO/ICHOBOT'O KaTaau3aTopa Uit OYUCTKH
cpenHux HeTSIHBIX Ppakiuii. [Ipon3BoacTBO
KaTaJln3aTopa JJIsl OUUCTKU KEPOCHHOBBIX
(dpakuuit 1 AM3eTBHOro ToruBa. /JIex/




6.3 IIpousBoAcTBO KaTaau3aTOPOB TUAPOOUYUCTKU 2 I1K-1.3-3 JI1.1 Pemenune 3anau
HeTIHBIX Gpakiuit /TIp/ IK-1.3-Y JI1.2J13.1
IK-1.3-B JI3.4J13.5
IK-1.5-3 | 5122323 24
IK-1.5-y
IK-1.5-B
IK-2.2-3
[K-2.2-y
I1K-2.2-B
IK-2.4-3
[K-2.4-y
I1K-2.4-B
6.4 TTomy4yeHre MPOMUTHBIX KaTanu3atopos /J1ab/ 4 ITK-1.3-3 JI1.1 OTt4eTsl 10
IK-1.3-Y JI1.2713.1 n1abopaTopHO
IK-1.3-B JI3.4 JI3.5 pabore.
IIK-1.5-3 | 5122323 24 3amura
[K-1.5-Y 1a60paToOpHOH
IK-1.5-B paboTHI.
MK-2.2-3
IK-2.2-y
I1K-2.2-B
MK-2.4-3
IK-2.4-y
I1IK-2.4-B
6.5 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn 12 I1K-1.3-3 JIT.1 Bonpocs! o
murepatypsl. [logroroBka k 3adgery. /Cp/ IK-1.3-y JI1.2J12.1 pasaeny. OTuet
IIK-1.3-B J12.2J13.1 1o
IK-1.5-3 JI3.5 J1a00paToOpHOI
[K-1.5-Y | 513222354 pabore.
TIK-1.5-B
IK-2.2-3
IK-2.2-y
TIK-2.2-B
[K-2.4-3
IK-2.4-y
I1K-2.4-B
Pazpen 7. TexHoJiorus noy4yeHust
KaTAJIU3aTOPOB rUAPUPOBAHUS U
JOeruIpupoOBaHUS
7.1 IIpon3BoAcCTBO KaTanM3aToOpOB TUAPUPOBAHUS U 0 VYcTHBI onpoc.
nerunpuposanus /Tema/ 3amura
nabopaTopHOH
paboThL.
Bonpocs! o
pazneny. Otuer
o
n1abopaTopHOH
pabore.
7.2 IIpousBoacTBO Na/LIaUEBOro KaTanu3aTopa Ha 2 IK-1.5-3 JI1.1 J11.2 YeTHbIi ompoc
HOcHTele, O0p-aIFoMOIaIa HeBoOro IIK-2.2-3 | 513220323 54
KaTajan3aTopa, KaTajin3aTropa THIla OKCHJA I1K-2.4-3
KoOaJbTa HA IeM3e, KaTau3aTopa
JIeruapupoBaHus H-Oyrana. [[pon3BoacTBO
KaTaJu3aTopa ¢ IPUMCEHEHHEM IIATHHBL.
XapaKTepUCTUKH NOJMMETAJUTHYECKAX
kaTaimu3aTopoB. [Ipon3BoacTBo
MOJMMETAIUIMIECKUX KaTanu3aTopos /JIex/
7.3 Onpexenenue odmero oobema nop 2 IK-1.5-3 JI1.1 OT4eTsI 10
Katanu3aTopos /J1a6/ IK-1.5-Y JI1.2713.4 J1a00paTOpPHOIA
IK-1.5-B JI3.5 pabore.
[K-2.2-3 | 513233 24 3amura
[K-2.2-Y J1a00paToOpHOH
I1K-2.2-B paboTHI.
MK-2.4-3
IK-2.4-y

I1K-2.4-B




7.4 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 10 IK-1.5-3 J1.1 Bomnpocs! o
nutepatypsl. [ToaroroBka k 3adery. /Cp/ [K-1.5-Y JI1.2J12.1 pazneny. Ortuer
IK-1.5-B 2.2 o
[K-2.2-3 | 132 23 54 | mabopaTopHOit
[K-2.2-y pabore.
I1K-2.2-B
I1K-2.4-3
[K-2.4-y
I1K-2.4-B
Pa3nen 8. TexHosorus mosay4yeHus
KaTaJu3aToOPoB 15 mpouecca
NPOMBIIILICHHOT0 MOJy4YeHHs] BOAOPOaa
8.1 IIpou3sBoAcTBO KaTaaM3aTOPOB s IIpoliecca 0 YcTHbli onpoc.
MIPOMBIIIICHHOTO MOTy4eHus Bogopoxaa /Tema/ 3ammra
nabopaTopHOH
paboTEL.
Bonpocsl o
pazneny. Otuer
o
nabopaTopHoii
pabore.
8.2 IIponsBoacTBO BaHAIMHCOAEPIKAIIHUX 1 2 IK-1.5-3 JIT.1 YcTHbIi onpoc
HUKEJbCOJEPKALIMX KaTalIu3aTOpOB Ul IIpoLecca IK-2.2-3 JI1.2713.4
MIPOMBIILIJIEHHOT'O ITOJY4€HHs] BOLOPOAa U3 IIK-2.4-3 | 51220323 24
MetaHa /JIex/
8.3 OrnpeneneHue mokas3arens pacTpeCKUBaHUS 2 I1K-1.5-3 JI1.1 OT4eTsl 110
Karanu3aTopos /J1a6/ [K-1.5-Y JI1.2713.4 nabopaTopHOi
IIK-1.5-B JI3.5 pabore.
IIK-2.2-3 | 5122323 24 3amura
IK-2.2-y J1abopaTopHO
TIK-2.2-B paboTHI.
[K-2.4-3
IK-2.4-y
I1K-2.4-B
8.4 M3ydeHne KOHCIIEKTa JIGKIUN U pEKOMEHIyeMOn 10 IIK-1.5-3 JIT.1 Bompocst o
nutepatypsl. [Togroroska k 3auery. /Cp/ IIK-1.5-Y JI1.2J12.1 paszery. OTuer
IK-1.5-B J12.2713.4 o
[K-2.2-3 | D1 32 23 B4 | mabopaTopHOit
[K-2.2-y pabore.
IIK-2.2-B
I1K-2.4-3
IK-2.4-Y
I1K-2.4-B
Paznen 9. [IpomekyToyHasi aTTecTalUs
9.1 3auer /Tema/ 0
9.2 IMoaroroska k 3auety /3auét/ 8,75 J1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3
J13.4 J13.5
31323354
9.3 Cnaua 3auera /UKP/ 0,25
01323354

5. OHEHOYHBIE MATEPHAJIBI 1O JUCIIMIIVIMHE (MO YJIIO)

DoHJI OLIEHOUHBIX CPEACTB NpuBeAeH B [Ipunoxennu k paboyeil mporpaMme JUCHUIUIMHBI (CM. TOKyMeHT «OLeHOUHbIe
MaTepuaibl o AucuuIuInHe «I[por3BOACTBO KATATN3aTOPOBY).

6. YAEBHO-METOJUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JISA)

6.1. Pexomenayemasi inreparypa

6.1.1. OcHoBHas JUTEpaTypa




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC

JI1.1 | Komapos B. C. HaydHble OCHOBBI CHHTE3a aJICOPOCHTOB MuHck: 978-985-08-

Bbenopycckas 1635-1,

Hayka, 2013, http://www.ip

182 c. rbookshop.ru/
29482.html

JI1.2 |Ilorexun B. M., OCHOBBI TEOPHH XUMUYECKUX IPOLIECCOB TEXHOJIOTUU CaHkT- 978-5-93808-
Ilorexun B. B. OPTraHNYECKHUX BEIECTB U HeTernepepaboTKy : yIeOHHUK I IetepOypr: 287-8,

BY30B XUMU3AAT, |http://www.ip
2017, 943 c. rbookshop.ru/
67346.html
6.1.2. JlononHUTE/IbHAA JINTEPATYPa
Ne ABTOpBI, COCTABUTENIN 3arnaBue W3znarenscrBo, | Kommaecto/
rox Ha3BaHUE
3BC

JI2.1 |JIpruna T. 3., OU3NKO-XUMHYECKHE U aJICOPOLIMOHHBIE METOIBI UCCIIEOBAaHUS Kazans: 978-5-7882-

Muxaiinosa O. A. HEOPraHUYECKUX MPUPOTHBIX MUHEPAIBHBIX COPOCHTOB : Kazanckuit 0682-0,
ydeOHOe TIocodne HaIMOHAJBHEIN | http:/www.ip
uccnenosarens | rbookshop.ru/
CKUi 63529.html
TEXHOJIOTHIECK
3031
YHUBEPCHUTET,
2009, 79 c.
JI2.2 | Bepmsrun A. A. Karanutrueckue MeToIbl 3aIIM Tl OKpYyXarolien cpenbl. YacTs HoBocubOupck: | 978-5-7782-
2 : yueOHOE TTocoOHe HoBocubOupcku | 1351-7,
i http://www.ip
rocymapctBeHH | rbookshop.ru/
BI 44940.html
TEXHUUYECKUH
YHHBEPCHUTET,
2010, 68 c.
6.1.3. MeTtoanyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3ariaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHHE
OBC

JI3.1 | Conomora H. JI., T'unpoouncTka TOMMB : yaeOHOe mocodme Kazans: 978-5-7882-

TepentbeBa H. A. Kazanckuit 0595-3,
HaIMOHAJBHBIA | http://www.ip
nccnenosarens | rbookshop.ru/
CKUH 61798.html
TEXHOJIOTUIECK
3071
YHUBEPCHUTET,

2008, 62 c.

JI3.2 | Cononosa H. JI., Katanutuyeckuii pupopMuHr : yaeOHOe mocodue Kazans: 978-5-7882-
AonmymmuH A. 1., Kazanckuit 1870-0,
Emenbsanbiuesa E. A HaOMOHATBHEIN | http:/www.ip

uccnenosarens | rbookshop.ru/
CKHH 61859.html
TEXHOJIOTHIECK

ui

YHUBEPCUTET,

2016, 96 c.

JI3.3 | Cononosa H. JI., Karamutraeckuii KpeKHHT HEPTSIHOTO CHIPBS : yaeOHOe mocooue Kazans: 978-5-7882-

TepentbeBa H. A. Kazanckuit 1651-5,
HaIMOHANBHBIH | http://www.ip
uccnenonarenb | rbookshop.ru/
CKuit 62177.html
TEXHOJOTUYECK
ni
YHUBEPCHUTET,

2015, 143 c.




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI3.4 | Yopkenaopd U., CoOBpeMEHHBIH KaTaan3 U XUMUYecKasi KHHETHKa Honronpynueiii | 978-5-91559-
HaiimantcBenpaiit X. it 044-0, 978-3-
"NnTemnext", 527-31672-4
2010, 504c. (anrm.), 1
JI3.5 |MunaueB X.M. Wz6pannbie Tpyasl: I'ereporeHnslil katanu3. Hedrexumus. M.: KH. nom 978-5-397-
Karanutnueckuit opraHndeckuid CHHTE3 "JINBPOKOM" |01489-2, 1
, 2011, 880c.

6.2. Ilepeyenns pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

31 | OnexrponHo-6nbmmorewnas cucrema «[PRbooksy, pexwnm noctyma — ¢ mobdoro komnsiotepa PIPTY 6e3 mapons, 3 cetn
WHTEPHET 110 MapoIo. —

92 | DnexTpoHHO-0MOIMOTEUHas cucTeMa «JlaHby», pexuM goctyna — ¢ modoro komnbetotepa PIPTY 6e3 nmapons. —

93 | Dnexrponnas 6ubnuorexa PIPTY, pexxum noctymna c arodoro komnbiorepa PIPTY, u3 cetu untepHer 6e3 mapois. —

94 | Cucrema qucranionHoro ooydenus PIPTY na 6a3e Moodle [anexTponHslit pecypce]. - Pexxum gocTtymna: mo mapoio. -

6.3 Hepeqeﬂb nporpamMmmHoOro odecnevyeHus u HH(l)OpMaIIPIOHHbIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsp JIMIEH3UOHHOTO U CBOOOHO PACNIPOCTPAHSIEMOI0 MPOrPaMMHOI0 o0ecneyeHusl, B TOM YucJie
0Te4eCTBEHHOT0 MPOU3BOICTBA

HaumeHnoBanue Onucanne
OmneparronHas cucrema Windows Kommepueckas murieH3ns
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMmepueckast uiieH3ust
Microsoft Office Kommepueckast TuieH3us
SMathStudio Csob6oxnoe ITO

6.3.2 TlepeyeHs NH(POPMAMUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIUHBI (MO YJIA)

321 yd4eOHO-aAMUHHUCTPATHUBHBIA KOpIyC. ydeOHas ayQWTOpHs IUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO
1 THUIA, TPYIIOBBIX M WHAWBU-AYaIbHBIX KOHCYNBTAIlUH, TEKYIIEro KOH-TPOJS M MPOMEXKYTOYHOH aTrectanné 44 MecTa,
npoektop Optima EW775, sxpaH, MapkepHas [OcKa, MECTO JUIi IPEHojiaBaTells, OCHAIIEHHOE KOMIIBIOTEPOM,
JKUAKOCTHBIN XpoMa-Torpad Craiiep u UK dyppe-cniekrpomerp @CM2202

315 y4ueOHO-aIMHHHCTPAaTHBHBIN Kopiyc. ydeOHas Jaboparopusi, OCHAIEHHas JTa0OpaTOpHEIM 00OpYIOBaHHEM,
MIOMEIIEeHNe IS XpaHeHus ydeOHoro obopymoBanms CTEKISHHAs XUMHUE-CKas IOCyAa C NMPHUTEP-THIMH B3aHMMO3aMEHsIe-
MBIMU HUTH(aMHu, Kod-OoHarpeBatenu Okpoc ES-4100, ¢penst BOSCH GHG 660 LCD u Makita HG651C; Y®-namna
VL 6LC; memOpaHHBIE HACOCBHI, BaKyyMHbIH Hacoc Vakuubrand, po-tanmonHblii ucmapurens IKA RV-10 digital;
2 neaTpudyra CM-12; nomspumerp kpyroBoii CM-3, momspumerp moiyaBTo-matmuecknii Atago POLAX 2L, pedpakro-
merp UPD 454B2M, cnexrpodoromerp KDK-3KM; Becst Ohaus; MarHUTHBIE MEMIATKH C IO-IOTPEBOM U JaTIHKOM
temmepatypel IKA C-MAG HS7; ycraHoBka mapamiensHoro cuHre3a Carousel rodleys Standard, aBTokiaB
buchiglasuster, renepa-top Bogopona I'BU-12A, tepmoctar Julabo, nozatopsl omHokaHansHbeie BIOHIT.

Komrmnekr: natepaktiuBHas gocka Smart Board SB480iv u mpoekrop V25.

MecTo Ju1s1 penoaaBa-Tes, OCHAILIEHHOE KOMIIBIOTEPOM.

328 y4eOHO-amMHHUCTPATUBHBIA Kopmyc. 11 pabounmx wect (koM-meroteprbiii kiace (Intel Core 15/4Gb)) ¢
3 BO3SMOXKHOCTBIO TTOAKIIOUCHHsT K ceTH «VHTepHeT» W o0ecmedeHHeM [OCTy-Tla B JIIEKTPOHHYIO HH-(OpMaInOHHO-
obpasoBarensHyto cpeny PITPTY

8. METOANYECKHE MATEPHAJIBI 11O JUCIIMITVIMHE (MO VYJIIO)

Meronnueckue yKa3aHus IpUBE]]| Onepatop 340 000 "Komnaxus "TeH3op"
JOKYMEHT MOAMWUCAH SNEKTPOHHON NOAMMUCHIO
noannCcAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Bukrop 13.09.23 16:46 (MSK) MNpocTas nognuce
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowmii kadeapor XT
KA®E/PHI
NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 13.09.23 16:46 (MSK) MNpocTas noanucb
3ABEAYIOLLNM Bacunbesuy, 3aBeaytolumii kacdeapon XT
BbIMYCKAIOLLIEN
KAGE[PbI
NoANnCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 13.09.23 16:49 (MSK) Mpocras noanuco
NPOPEKTOPOM MO YP BsiyecnaBoBuY, MpopekTop Mo y4yebHoit paboTe




