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Buzuposanue PII/] nJis1 MCIIOJIHEHHMS B OYepPEeTHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionaeHus B 2022-2023 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOT U

[Iporokonm or 2022 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1J1s1 MCIOJIHEHHMSI B OUepPeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2023-2024 yuye6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHYECKOH TEXHOJIOT UM

[Iporokonm or 2023 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 MCIOJIHEHHSI B OUepPETHOM Y4eOHOM IOy
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnonHeHus B 2024-2025 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XHUMHYEeCKOi TEXHOJOTHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

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

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2025-2026 yuyeOHOM roly Ha 3acejaHuH Kadheapbl

XUMHYECKOH TEXHOJIOI UM

[Iporokom or 20251, Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llens n3ydeHus: AUCIUILIHHEL ()OPMHUPOBAHUE 3HAHMH B 00J1aCTH IPIMEHEHUS U IIPOU3BO/ICTBA KAaTaIU3aTOPOB,
MIPUMEHSAEMBIX B OCHOBHBIX TEXHOJIOTHUECKHX MpoIeccax, MPUOOPEeTeHHE HABBIKOB UCIIOIb30BAHUS TEXHUUECKHUX
pacyeToB JUIsl H3YYCHUSI U OCBOCHHMS ITOCIIEIYIOINX JIMCIMILIHH MPO(eCcCHOHAIBHOTO IUKIIA.

1.2 | 3agaun AUCIMIUIMHBI 3aKIFOYAKOTCS B (POPMHUPOBAHUH Y CTYICHTOB!

1.3 | - 11eTOCTHOM CUCTEMBI XUMHYECKOTO MBIIIICHHUS;

1.4 | - mpeacTaBIeHUit 0 CTPOSHUHU Pa3HBIX TUIIOB KaTaIU3aTOPOB U MEXaHU3MAaX UX ACHCTBHS;

1.5 | - ymeHuUs mpoBeeHNs 6a30BBIX TEXHOIOTMYECKUX PACUIETOB, HEOOXOANMBIX B IMTPO(eCCHOHATBHOMN e TSIBHOCTH.

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

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

2.1 | TpeGoBaHus K MpeIBAPUTEIbHOI OATOTOBKE 00y4al0NIerocs:

2.1.1 | Amanu3 u ontumusarnug X T cucrem

2.1.2 | KoMObrOTepHBIC TEXHOJIOTHH IPOCKTUPOBAHUS XUMUYCCKHUX MPEATIPUATUI

2.1.3 | HayuHo-uccrenoBarenbckas pabora

2.1.4 | OCHOBBI HAyYHBIX UCCIECIOBAHUH U IPOCKTHPOBAHUS

2.1.5 [ OCHOBBI TEXHOIOTHH HE()TEXUMHIUECKOI0 CHHTE3a

2.1.6 | IIlpoMbinuteHHAST 6€30MTACHOCTD

2.1.7 | TpexmepHOE MOIETHPOBAHNE B HHKCHEPHOM O(OPMIICHHH ITPOIIECCOB XUMHUYECCKON TEXHOIOTUI

2.1.8 | Xumus Hedtu

2.1.9 | Xumus okpyKaroieit cpens

2.1.10 | Xumus IpHPOAHBIX SHEPTOHOCUTEIICH

2.1.11 | Oxonorngeckue MPodIEMBI B XUMHUIECKOH TEXHOIOTHH

2.1.12 | Texunomorndeckast (IIPOSKTHO-TEXHOJIOTUUECKAs)

2.1.13 | CriexTpasbHble METObI aHATH3A

2.1.14 | CiekTpOoCKONMUYIeCKHEe METOIBI HCCIICIOBaHNS HEPTEIPOTYKTOB

2.1.15 TeopeaneCKHe OCHOBBI XMMHUYECKOM TEXHOJIOTHH IMPUPOIHBIX 3HCpFOHOCI/ITCJ'I6171 1 YIJICPOAHBIX MAaTe€pHaloB

2.1.16 | UmxenepHoe opopMIIeHHE POLIECCOB XMMUIECKONW TEXHOIOTHH

2.1.17 | Metpomnorusi, CTaHAAPTH3AIS U CepTH(HUKALUSL

2.1.18 | AkTyasnbHBIE IPOOIEMBI XMMUH, XUMHIECKOIH TEXHOJIOTUH 1 SKOIOTHA

2.1.19 | O3HakoMuTENbHAS MPAKTHKA

2.1.20 | YueOHas mpakThka

2.1.21 | [Ipon3BoncTBEHHAs MPAKTUKA

2.1.22 | KomnproTepHbIie TEXHOIOTHH TPOSKTHPOBAHUS XUMUYECKUX MPEINPUATUN

2.1.23 | OCHOBBI TEXHOJIOTHU HEPTEXUMHUIECKOTO CHHTE3a

2.1.24 | Xumus okpyxarolen cpesl

2.1.25 | Xumust IpupOAHBIX SHEPrOHOCUTENIEH

2.2 | JucuumanHbI (MOXYJIN) M MPAKTHKH, JUIs1 KOTOPBIX 0CBOeHHE TAHHOW THCHHILTHHBI (MOXYJIs) HE00X0ANMMO KaK
npeaniecTByomiee:

3. KOMIIETEHLIMH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMTLINHBI
(MOYJISA)

IIK-1: O0ecnieynBaeT 1 KOHTPOJHMPYET PadOTYy TeXHOI0THYeCKHX 00beKTOB HedTenepepadaTrbIBaOLEro NPOU3BOACTBA

IIK-1.3. Mcnoab3yeT HOpMaTUBHBIE IOKYMEHTBI N0 KA4eCTBY, CTAHAAPTH3ANMH U CePTHOUKAIMHA NPOAYKTOB U M3/1eJIMid,
3JIeMeHTbI IKOHOMHYECKOI0 aHAIH3a B MPAKTHYECKOH JesITeTbHOCTH

3HaTh

JleficTByIomuye CTaHIAPTH M TEXHIUUYECKHE YCJIOBHS M MACIOPTa Ha pa3padaThiBaMyI0 TEXHUYECKYIO TOKYMEHTAIHIO, TIOPSIOK HX
oopmiteHust

CrannapTtel, TEXHUYECKHUE YCIIOBUS, METOIUKU U MHCTPYKIHH

CucreMa TOCyJapCTBEHHON aTTeCTalUy JIa00OpaTOPHOTO OOOPYIOBAaHUS, MACTOPTH3AIMN U CEPTUOUKAIIMU TPOTLYKITHH

Mertonp! npoBeneHNUs aHATU30B, UCTIBITAHUN U IPYTUX BUIOB HCCIIEIOBAHUN

Ymersn

AHanu3upoBaTh U COMOCTAaBJISATH CBOWCTBA MPOAYKLUUHU C TEXHOJOIMYECKUMHU PEKUMaMU MPOLIECCOB

OCyIIeCTBIATh BXOTHON M BBIXOJHOW KOHTPOJIb HAJ CHIPHEM W MPOAYKIUEH TEXHOJOTHYECKOrO OOBEKTa

Baagernb

CnocoGHOCTBIO HCIIOIB30BAaTh HOPMATUBHBIE JOKYMEHTHI MO KauecTBY, CTAHIAPTH3ALMU U cepTUUKALMU TPOIYKTOB M U3ICIHA




IIK-1.5. O0ecneunBaeT cBOEBpPEeMEHHYIO MOATOTOBKY, BEAET U AHAJM3UPYET TEXHHYECKYI0 T0KYMEHTALNIO
TEXHOJIOTHYECKOIro 00heKTa

3HaTh

CraHmapThl, TEXHHYECKUE YCIIOBUS U IPYTHE PYKOBOIAIINE MaTepHaibl MO0 PaboTe TEXHOIOIHYECKOro OOBEKTa

JlokanbpHBIE aKTBI, METOIUYECKHE MATepHAaNbl, KacaloIHecs IIPOM3BOICTBEHHO-XO3AHCTBCHHON U TEXHWYECKOH JICSTEIBHOCTH
TEXHOJIIOTUYECKOro 0OBEKTa

Ymern

Pa3pabaTeIBaTh METOAMYECKHE MaTEPHANBI, TEXHHYECKYIO JOKYMEHTAIHIO

ObecnieunBaTh COONIIOACHHE OMYNHEHHBIMHE PAOOTHUKAMH TPeOOBaHHH HOPMATHBHO-TEXHHUECKOH NOKyMEHTALUH

Baagersb
CrocoOHOCTRIO TPOBOAMTH aHATU3 TEXHUYECKOW MOKyMEHTAI[MH TEXHOJIIOTHUECKOrO OOBEKTa

IIK-2: OnpeaenasieT TeMATHKY M HHHIIMHPYeET HAYYHO-HCCJIEA0BATeNbCKHE PA0OThI

IIK-2.2. O0ecnieunBaeT BHeIPeHUE MPOTrPeCCHBHBIX IKOHOMUYECKH 000CHOBAHHBIX pPeCcypco-, 3Heprocéeperammnx u
IK0JIOTHYecKH 0e30MACHBIX TEXHOJIOTMYECKHX NMPOLECCOB, U Pe:KMMOB NPOU3BO/ACTBA BINYCKAaeMOH Opranu3aunueit
NMPOAYKL UM, 00eCeYUBAOIIMNX NOBbIIIeHUE YPOBHA TE€XHOJIOTHYECKOi NOATOTOBKH H TEXHHYECKOIr0 NMepeBO0pPY KeHHs
NPOU3BOJACTBA

3HaTh

IMpaBwia 6e30MacHOM 3KCIUTyaTallid 00OPYIOBAHMS TEXHOJIOTMUYCCKUX W TPOM3BOICTBEHHBIX MOIPAa3ICICHHUIA

WHCTpYKIIMK U MPaBUIIa MPOMBIILICHHON OE30MacHOCTH, [0 OXPaHE TPYyAa U M0XKapoOe30MacHOCTH

JelicTByIOIME CTAHIAPTHI U TEXHUYECKHE YCIOBHS M IACIOPTa HAa pa3padaThiBACMYI0 TEXHHYECKYIO NOKYMEHTAIHIO, MOPSIOK UX
oopmiteHus

Ymersn

Pa3pabarpiBaTh TEXHOIOIMYECKUE MPOCKTHI MPOU3BOACTBA HOBOM MPOMYKIHH

[TpoBoauTh paboTy MO COBEPIICHCTBOBAHUIO ACHCTBYIOIIUX U OCBOCHUIO HOBBIX TEXHOJOTHYECKUX IMPOLIECCOB

Pa3pabaTeIiBaTh METOAMUYCCKAC MAaTEPHANIbI, TEXHHUCCKYIO TOKYMCHTAIIHIO

Pa3pabarsiBaTh pelENTypPbl TOBAPHBIX MIPOIYKTOB

Pa3pabarbiBaTh HOBBIC METOABI KOHTPOJS Ka4eCTBa HMPOU3BOAUMONA MPOIYKIIHU

Baagers

CroCOOHOCTRIO BHEIPSATH MPOIPECCHBHBIE PECYPCO-, IHEProcOeperarmnue  3KOJOTHUCCKA Oe30MacHbIe TEXHOIOTHYECKHAE MPOIECCHI

IT1K-2.4. Pa3padaTbiBaeT IUIAHBI IPOBEACHUSI PEMOHTOB TEXHOJIOTHYeCKOI0 000pPy/A0BaHuUsl, 3aMEHbI MOPAJIbLHO U
(uszuyeckn H3HOLIEHHOI0 000PYOBAHNA HA OCHOBAHHUH NEPCIEKTUBHBIX IJIAHOB TEXHHUYECKOI0 NePEeBOOPYKEHHA

3HaTh

CraHzapThl, TEXHUYECKUE YCIOBUS M JPYrde PYKOBOSIIHME MAaTEpHAbl 110 AKCIUTYaTallMH TEXHOJIOTHYECKOro 00beKTa

IMpo¢us, crenuanu3anist # 0COOCHHOCTH CTPYKTYPHI TEXHOIOTHYECKOr0 O0BEKTa

Ymers

ObecneunBaTh MOATOTOBKY TE€XHOJIIOTMYECKOT0 00OpPYNOBaHMSA K MPOBEPKE U PEMOHTY

KoHTponmmpoBaTh 3KCIUTyaTaIMI0 TEXHOJIOTMYECKOro 0OOPYHOBaHHUS COIJIACHO TPEeOOBAaHMSM HOPM TEXHOJOTHYECKOTO PEeKHMa
Buagern

CrocoOHOCTRIO pa3pabaThIBaTh IUIAHEI IPOBEICHUS PEMOHTOB TEXHOIOIMYECKOTO O0OpYHOBAaHHSA, 3aMEHBI MOPANTBHO U (DHU3UUECKU
W3HOIICHHOTO 000PYI0BaHHMS

B pe3yabTare ocBoeHUsI AUCUMIIMHBI (MOAYJIA) 00YUAIOLIUIICS 1OJKEH

3.1 |3narn:

3.1.1 HOpPMAaTHUBHBIC JOKYMCHTLI 110 KQ4Y€CTBY, CTaHAAPTHU3allUN U CepTI/I(l)I/IKaI.II/II/I IMPOAYKTOB U HSHCHHﬁ, OJIEMCHTHI
OKOHOMHYCCKOI'O aHaJIu3a B HpaKTPI‘-IeCKOfI JACATCIBHOCTH

3.1.2 | cBOMiCTBa XUMHUYECKUAX QJICMCHTOB, OPraHU4CCKUX COEJIMHECHUH U MaTcpruaioB

3.2 | YmeTh:

3.2.1 | ucionp30BaTh HOPMATUBHBIE JOKYMEHTHI 110 KaU€CTBY, CTAHAAPTH3AIMK U CEPTUGHUKAIINY IPOAYKTOB U U3ICITHH,
3JIEMEHTH] 5KOHOMHUYECKOT0 aHAJIN3a B IPAKTUYECKON AEATEIbHOCTH

3.2.2 | ucronp30BaTh 3HaHUE CBOMCTB XUMUYECKUX 3JIEMCHTOB, OPraHUYCCKUX COCMHECHUN U MaTepruaioB Ha UX OCHOBEC I
peUICHHUS 3aaa4 HpO(l)CCCHOHaHBHOﬁ JACATCIBbHOCTU

3.3 | Baragern:

3.3.1 [ TOTOBHOCTBIO UCIIONIB30BaTh HOPMATUBHEIE JOKYMEHTHI 110 KaUeCTBY, CTAHAAPTH3AINH U CepTUDHUKALIY TPOAYKTOB U
H3/1EJIMH, 2JIEMEHTBI 5KOHOMMYECKOI0 aHAJIM3a B IPAKTUYECKON NEATEIbHOCTH

3.3.2 | TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHUE CBOHCTB XMMUYCCKUX QJIEMCHTOB, OPraHNM4C€CKUX COCJIMHECHUH 1 MaTepuaJioB Ha UX
OCHOBC I pCUICHUA 3a1a4 HpO(i)CCCI/IOHaJTLHOI;II JCATCIIBHOCTH

4. CTPYKTYPA U COAEP KAHUE JTUCIUITJIMHBI (MO YJISA)

Kon HaumenoBanmue pazaesioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATUSA KVDC un KOHTPOJsA




Paznea 1. IlpumeHeHne KaTaau3aTopoB B
He(TenepepadoTke U HePTEXUMHUU

1.1 Beenenue /Tema/ 0 YcTHBIH ompoc.
Bonpocs! o
paszey.
1.2 Karamus B HedTenepepaboTke. McTopudeckue 2 IK-2.2-3 J1.1 YerHblii ompoc
JaHHBIC 00 UCIIOIB30BAHUH H CO3IaHUU [1K-2.4-3 JI1.2J13.2
karanu3aTopoB. [loHsTHe 0 KaTanuse u JI3.5
Katanu3aTopax. Kimaccudukanus xarann3atopoB 215233 24
10 MX arperaTHOMY COCTOSIHUIO. MeXaHU3MbI
KaTaJIUTHYECKUX TporeccoB. OcOOCHHOCTH
MIPOTEKAHUSI TeTEPOTSHHBIX KAaTaTUTHIECKUX
nporeccos. /JIex/
1.3 N3yueHne KoHCTEeKTa JeKIMNA U PEKOMEHIyeMOi 12 [K-2.2-3 JI1.1 Bomnpocs o
nutepatypsl. [loaroroBka k 3adery. /Cp/ [K-2.2-Y JI1.2J12.1 pazneny.
TIK-2.2-B J12.2]13.2
[K-2.4-3 JI3.5
[K-2.4-Y | D122323 34
I1K-2.4-B
Paznen 2. ®usuko-xuMuyeckue cBoiicTa
KaTAJIN3aTopPoB
2.1 DU3NKO-XUMHUECKHE CBOWCTBA 0 YerHbli ompoc.
Karanu3aTopos /Tema/ Pemenune
3a1a4. 3amuTa
nabopaTopHOH
paboThL.
Bompocsl o
pazneny. Otuer
o
nabopaTopHOU
pabore.
2.2 ®duzndeckre CBOUCTBA ajCOPOCHTOB H 2 IK-2.2-3 JI1.1 YeTHbli ompoc
KaTanu3aTopoB. [TopuctocTs ancopOeHTOB U I1K-2.4-3 JI1.2J13.5
Karaian3aTopoB. OpaKIMOHHBINA COCTAB, 213253 54
IJIOTHOCTh, MEXaHW4YECKast MPOYHOCTb,
TEPMOCTOMKOCTh TBEPIBIX KATAIU3aTOPOB U
ancopbenToB. BrnaroemkocTh 00pasioB.
Karanurmyeckue cBOMCTBa TBEPIBIX TEI.
KarannTrueckast akTHBHOCTD, CEJIEKTUBHOCTD,
pereHepupyeMocTb, BOCIIPOM3BOIHMMOCTD TI0
AKTUBHOCTH U CEIICKTUBHOCTH. MeToIbI
HCCIICIOBAaHMUS KaTaJIH3aTOPOB M KOHTPOJIb
kagecTsa. /JIex/
2.3 DU3NKO-XMMHUECKHE CBOUCTBA 2 MK-2.2-3 J1.1 Pewrenue 3amau
kaTanu3atopos /IIp/ IK-2.2-Y JI1.2J13.4
I1K-2.2-B JI3.5
IK-2.4-3 | 51220323 24
[K-2.4-y
I1K-2.4-B
2.4 OmnpenienieHre MacCOBOM JIOJIH MOTEPh MPH CYIIKE 2 [1K-2.2-3 JI1.1 OTt4eTsl 110
1 TIOTeph ITpHU NpoKaauBaHuy /J1a6/ IK-2.2-y JI1.2713.4 nabopaTopHOH
TIK-2.2-B J3.5 pabore.
[IK-2.4-3 | D122323 34 3amura
IK-2.4-y n1abopaTopHO
IIK-2.4-B paboTHI.
2.5 W3yueHne KOHCIEKTa JEKIUN U PEKOMEHTyeMOU 15 IK-2.2-3 Jd1.1 Bomnpocs! o
nuteparypsl. [loaroroeka k 3auery. /Cp/ IK-2.2-y JI1.2J12.1 pasznmeny. OTtuer
I1K-2.2-B JI2.2J13.5 o
[K-2.4-3 | D132 23 54 | mabopaTopHOit
IK-2.4-y pabore.
I1K-2.4-B

Paznen 3. TexHonorust mosty4eHusi TBEpAbIX
KaTaJInu3aTopoB




3.1 Crnoco0B! IPUTOTOBIEHHS TBEPIBIX 0 YceTHbIi onpoc.
KaTaJIn3aTopoB U aacopoenTtos. /Tema/ Pemenune
3a1a4. 3aluTa
nabopaTopHOH
paboThL.
Bompocsl o
pazneny. Otuer
o
nabopaTopHOU
pabore.
32 OCHOBHBIE CIIOCOOBI IIPOM3BOJICTBA TBEPABIX 2 IK-1.3-3 JI1.1 J11.2 YeTHbli ompoc
KaTanu3aTopoB. CHHTE3 KaTalnu3aTopoB IK-2.2-3 | 51322323 B4
CIUIaBJICHUEM, CMEIIICHHEM THJIpOTelieH, I1K-2.4-3
TIPOITUTKON HOCUTEIIEM, IPUBUBKOM COeTMHEHUI
Ha TBEp/Ipli HocuTeb. [lomydyeHne Koo aHbIX
pacTBOPOB. 30JIb-T€Ib METON. XUMHUECKHE
METO/IbI IPUrOTOBIIEHUS KaTanu3aTopoB. Cyxoe
pasznoxeHnue coneil. Hanecenne oqanx ¢a3 Ha
Ipyrue. MexaHn4eckoe epeMelInBaHue u
HM3MEHEHHE CBOICTB TBEPJBIX KaTaJIn3aTOPOB
HWOHHBIM 0OMeHOM. /JIek/
33 CriocoObI MPUTOTOBJICHUS TBEPIBIX 2 IIK-1.3-3 JIT.1 Pemenue 3amau
KaTaJIM3aToOpOB U aficopbeHToB. /IIp/ IK-1.3-Y JI1.2713.4
IIK-1.3-B | 31322323 524
[1K-2.2-3
[K-2.2-y
IIK-2.2-B
[1K-2.4-3
[K-2.4-Y
I1IK-2.4-B
34 OmnpeneneHre HACHIITHOTO Beca 2 IK-1.3-3 J1.1 OTueTsl Mo
karanusatopa /J1ad/ [K-1.3-Y JI1.2J13.4 J1a00paTOpHOH
IK-1.3-B | D132 33 D4 pabore.
T1K-2.2-3 Samura
[K-2.2-y nabopaTopHoii
I1K-2.2-B paboTHI.
IK-2.4-3
[K-2.4-y
[1K-2.4-B
3.5 M3y4eHne KOHCIIEKTa JICKIIUK U pEeKOMEHIyeMOH 12 I1K-1.3-3 JI1.1 Bonpocs o
mutepatypsl. [loaroroBka k 3adery. /Cp/ [K-1.3-y JI1.2J12.1 pazneny. Otuer
IIK-1.3-B 2.2 o
[IK-2.2-3 | 31 32 23 B4 | nabopatopHOH
IK-2.2-y pabore.
IK-2.2-B
[K-2.4-3
[1K-2.4-y
I1K-2.4-B
Pasnen 4. TexHoJiorus noJry4eHust
agcopOeHTOB M HOCHTeJIei
4.1 IIpousBoacTBo aacopbeHTOB U HOocuTenel. /Tema/ 0 YcTHBIH omnpoc.

3ammra
nabopaTopHOH

paboTEL.

Bompocsl o
pazneny. Otuer
o

nabopaTopHoii

pabore.




4.2 IIpousBoAcTBO cHUKarens. 301b- Telb METOI. 2 I1K-1.3-3 JI1.1J11.2 YerHblii onpoc
BiusiHue ycioBuil mpon3BOACTBA CUITHKAresei Ha [IK-2.2-3 | 3195233 54
ux cBoicTBa. IIpon3BOICTBO, CTPYKTYPHI [1K-2.4-3
MOIU(UKANNHN, CBOUCTBA U CHHTE3 C(hepHUeCcKOM
¢dopmbl okcuaa amomunus. Leonutsl. Cocras,

CTPYKTYpa, CBOMCTBa, KJIaCCU(HUKAIII U
AKTHBHOCTH IICOJIMTOB TIPH M3MEHEHUH MOJYJIS.
TexHOMorus MPOM3BOACTBA IIEOJTUTOB.
KpeMHe30IIbHBIH, CUITMKATHBIH, B PEIKO3EMETbHON
¢dopme. TIponsBoncTBo MonepHuUTa. /JIek/

4.3 ITonmy4yenue anroMuHaTa HATPUS - CHIPbS IS 2 IIK-1.3-3 JIT.1 Ot4eTsl 110
IIPOU3BOJICTBA KaTanu3aTopos /J1ab/ IK-1.3-y JI1.2]713.4 nabopaTopHOH

I1K-1.3-B JI3.5 pabore.
[IK-2.2-3 | 3192 33 54 3ammura
IK-2.2-y nabopaTopHOH
IIK-2.2-B paboTHL.
[1K-2.4-3

[K-2.4-y

IIK-2.4-B

4.4 M3ydeHune koHCIEKTa JIEKIUN U pEKOMEHTyeMOon 12 MK-1.3-3 JI1.1 Bonpocsl o

nutepatypsl. [ToaroroBka k 3adery. /Cp/ [K-1.3-Y JI1.2J12.1 pazneny. Otuer
IK-1.3-B J12.2 o
[K-2.2-3 | 9132 23 B4 | mabopaTopHOit
[K-2.2-y pabore.
I1K-2.2-B
MK-2.4-3
[K-2.4-y
[1K-2.4-B

Paznea S. Texnosorusi mosry4eHust

HEOTUTATIOMOCHINKATHBIX KaTATU3aTOPOB

KPeKHHTIa

5.1 [Ipou3BOACTBO IIEOMUTATIOMOCHIMKATHBIX 0 YcTHBIH omnpoc.

KaTaJIu3aTopoB KpekuHra /Tema/ Pemenue
3a/1a4. 3ammura
nabopaTopHOH
paboTHI.
Bonpocs! o
pazneny. Otuer
o
n1abopaTopHOH
pabore.

5.2 Tun npoMBIIITICHHBIX KaTaTH3aTOPOB KPEKHUHTa. 2 IK-1.3-3 JI1.1 YerHbIii onpoc
TexHoMorus CUHTE3a NapUKOBOI0O LIEOJIUTHOTO, MK-1.5-3 JI1.2J13.3
MHKPOC(HEPHUECKOro IEONUTHOTO KaTaau3aTropa. [IK-2.2-3 | 3195233 54
BrustHue ycrmoBrit MPUTrOTOBICHUS H 00pabOTKU [1K-2.4-3
KaTaJIM3aTOPOB HA UX CBOMCTRA. /JIex/

53 IIpon3BoACTBO LIEOIUTAIFOMOCHINKATHBIX 2 IK-1.3-3 J1.1 Pewenue 3amau
Katanu3aTopoB Kpekunra /I1p/ [K-1.3-Y JI1.2J13.3

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

I1IK-1.5-B

IK-2.2-3

[K-2.2-y

IIK-2.2-B

IK-2.4-3

MK-2.4-y

I1K-2.4-B




5.4 [Momyuenue ruapokcuaa amoMunust /J1ad/ 2 I1K-1.3-3 JI1.1 OTueTsl 110
IK-1.3-Y JI1.2J13.3 J1a00paToOpHOIA
IK-1.3-B JI3.4 pabore.
IK-1.5-3 | 5122323 24 3amura
[K-1.5-y nabopaTopHoii
IK-1.5-B paboTHI.
IK-2.2-3
[K-2.2-y
I1K-2.2-B
IK-2.4-3
[K-2.4-y
I1K-2.4-B

5.5 W3yueHne KOHCIEKTa JeKIMHA U PeKOMEHyeMOi 12 [IK-1.3-3 JI1.1 Bomnpocs! o
nutepatypsl. [loaroroBka k 3adery. /Cp/ [K-1.3-Y JI1.2J12.1 pazneny. Otuer

IK-1.3-B J12.2713.3 o
[IK-1.5-3 | 2132 23 54 | nabopaTopHOit
IK-1.5-Y pabore.
IK-1.5-B
MK-2.2-3
IK-2.2-y
I1K-2.2-B
MK-2.4-3
IK-2.4-y
I1IK-2.4-B
Pa3en 6. Texnosorus mosay4eHust
KATAJIU3aTOPOB r'HAPOOYUCTKH HeQTIHBIX
(paxumii
6.1 IIpou3BoACTBO KAaTaIM3aTOPOB TUAPOOIHCTKH 0 YcTHBIH omnpoc.
HeTIHBIX Ppakiuii /Tema/ Pemienune
3aja4. 3aluTa
nabopaTopHOH
paboThI.
Bonpocs! o
pazneny. Otuer
o
sabopaTopHoii
pabore.

6.2 OCOOEHHOCTH CHHTE3a KaTaIn3aTOPOB 2 IK-1.3-3 JI1.1 YeTHbli ompoc
ruIpoodncTku. CHHTE3 aIFOMOKOOAIETOBOTO, [1K-1.5-3 JI1.2J13.1
aJIOMOKOOAIIET-MOJINOIEHOBOI0, AJIFOMOHHUKEIIb- [1IK-2.2-3 JI3.5
MOJNOICHOBOTO, BEICOKOCEPHUCTOTO HUKEIb- IIK-2.4-3 | 913233 54
BOITE()PaMOBOTO, IEOTUTHOTO ATFOMOHUKEIb-

MOJUOICH-KPEMHEKHCIOPOIHOrO KaTallu3aTopa.
Cas13b aktuBHOCTH AKM KaTanusaropa ¢ ero
cocTaBoM. [Ipor3BOICTBO IEOTHUT-ATIOMOHHUKEITb-
MOJIUOICHOBOIO KaTaIM3aTopa ISl OYHCTKH
cpenHUX HeQTAHBIX Ppakuuii. [IpousBoacTBO
KaTaJu3aTopa Ul OYMCTKH KePOCHHOBBIX
(paximit 1 AU3eNpHOro TormBa. /JIex/

6.3 IIpousBoacTBO KaTaau3aTOPOB TUAPOOUYUCTKU 2 IK-1.3-3 J1.1 Pewenue 3amau

HeQTIHBIX 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 INomy4yeHne TPONUTHBIX KaTanu3aTopos /J1a6/ 4 IK-1.3-3 J1.1 Otyerts! 10
IK-1.3-Y JI1.2J13.1 J1a00paToOpHOIA
IK-1.3-B JI3.4 JI3.5 pabore.
IK-1.5-3 | 5122323 24 3ammta
[K-1.5-y nabopaTopHoii
IK-1.5-B paboTHI.
I1K-2.2-3
[K-2.2-y
I1K-2.2-B
I1K-2.4-3
IK-2.4-y
I1K-2.4-B
6.5 W3yueHne KOHCIEKTa JeKIMHA U PeKOMEHyeMOi 12 [IK-1.3-3 JI1.1 Bomnpocs! o
nutepatypsl. [loaroroBka k 3adery. /Cp/ [K-1.3-Y JI1.2J12.1 pazneny. Otuer
IIK-1.3-B J12.2J13.1 o
IK-1.5-3 JI3.5 nabopaTopHoii
IK-1.5-Y | 3132323 54 pabore.
I1K-1.5-B
IK-2.2-3
IK-2.2-y
I1K-2.2-B
I1K-2.4-3
IK-2.4-y
I1IK-2.4-B
Paznen 7. TexHosorus mosjay4eHust
KATaJIU3aTOPOB IHIPHUPOBAHUS H
JAerupupoBaHus
7.1 IIpou3BOACTBO KATaIM3aTOPOB TUAPUPOBAHUS U 0 YcTHBIH omnpoc.
neruapupoBanus /Tema/ 3ammra
nabopaTopHOH
paboTEL.
Bompocsl o
pazneny. Otuer
o
nabopaTopHoii
pabore.
7.2 IIpou3BoACTBO MayLIaUEBOrO KaTaln3aTopa Ha 2 IIK-1.5-3 JIT.1J11.2 YcTHbIi onpoc
HOCHTeNe, O0p-aTIOMOINaIIIaJeBOr0 IK-2.2-3 | 913233 54
KaTaJli3aTopa, KaTajlu3aTopa TUIA OKCHIA I1K-2.4-3
KoOaJbTa Ha IeM3e, KaTalu3aTropa
JeTHapupoBaHus H-OyTaHa. [Ipon3BoacTBO
KaTaJau3aTopa ¢ IPHIMEHEHHEM IIIATHHEL
XapaKTepUCTUKH MOJUMETAITHYECKUAX
KaTaimu3aTopoB. [IponsBoacTBo
MTONMMETAJUTNIECKUX KaTaan3aTopoB /JIex/
73 Onpenenenue odmero odbema mop 2 MK-1.5-3 J1.1 OTueTsl Mo
Kartanu3aTopos /J1a6/ [K-1.5-y JI1.2J13.4 nabopaTopHoii
I1K-1.5-B JI3.5 pabore.
IK-2.2-3 | 913233 54 3amura
IK-2.2-y nabopaTopHOH
[IK-2.2-B paboThI.
I1K-2.4-3
IK-2.4-y
I1K-2.4-B
7.4 W3yueHne KOHCIEKTa JEKIMHA U PeKOMEHyeMOi 10 ITK-1.5-3 JI1.1 Bonpocs o
nmutepatypsl. [loaroroBka k 3adery. /Cp/ [K-1.5-Y JI1.2J12.1 pazneny. Ortuer
[IK-1.5-B 2.2 o
[IK-2.2-3 | 2132 23 54 | nabopaTopHOit
IK-2.2-y pabore.
IK-2.2-B
IK-2.4-3
IK-2.4-y
I1K-2.4-B

Pazpen 8. TexHoJiorus moyyeHust
KaTAJIU3aTOPOB /11 Mpouecca
MPOMBILLIEHHOT0 MOJyYeHHsI BOA0OPO/a




8.1 IIpou3sBoacTBO KaTanM3aTOPOB s IIpoliecca 8 0 YceTHbIi onpoc.
MIPOMBIIIICHHOr0 MOTy4YeHus Bogopoxaa /Tema/ 3amura
nabopaTopHOH
paboTEL.
Bonpocsl o
pazneny. Ortuer
1o
nabopaTopHoii
pabore.
8.2 IIponsBoACcTBO BaHAIMHCOAEPIKAIIUX 1 8 2 T1K-1.5-3 JI1.1 YcTHbI# onpoc
HUKEJIbCOJEPIKALIMX KaTalIU3aTOPOB Ul IIpoLecca IK-2.2-3 JI1.2713.4
MIPOMBIILITIEHHOTO NTOIY4€HHsI BOAOPOAa U3 IK-2.4-3 | D1 220323 24
MetaHa /JIex/
8.3 OrnpeneneHne mokas3aTens pacTpeCKUBaHUS 8 2 I1K-1.5-3 JI1.1 OT4eTsI 110
Karanu3aTopos /J1a6/ IK-1.5-Y JI1.2713.4 nabopaTopHoi
[IK-1.5-B J3.5 pabore.
IIK-2.2-3 | 5132323 24 3amura
IK-2.2-y J1a00paTopHO
TIK-2.2-B paboTHI.
[K-2.4-3
IK-2.4-y
I1K-2.4-B
8.4 M3ydeHne KOHCIIEKTa JIEKIUN U pEKOMEHIyeMOn 8 10 IK-1.5-3 JIT.1 Bonpocs o
nutepatypsl. [Togroroska k 3auery. /Cp/ IIK-1.5-Y JI1.2J12.1 paszery. OTuer
IK-1.5-B J12.2713.4 o
I[K-2.2-3 | D31 32 23 B4 | mabopaTopHOit
MK-2.2-y pabore.
IIK-2.2-B
I1K-2.4-3
[K-2.4-y
IIK-2.4-B
Paznen 9. [IpomekyToyHasi aTTecTalUs
9.1 3aver /Tema/ 8 0
9.2 Ioaroroka k 3auety /3auét/ 8 8,75 J1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3
J13.4 J13.5
31323354
9.3 Craya 3auera /UKP/ 8 0,25
01323354

5. OHEHOYHBIE MATEPHAJIBI 11O JUCIIMIIVIMHE (MO YJIIO)

®DOHJI OLIEHOYHBIX CPEICTB NpuBeAeH B [Ipuioxennu k paboyeil mporpaMme JUCHUTUIMHBIL (CM. TOKyMeHT «OLieHOUHbIe

MaT€pHraJibl 10 AUCHUIIMHE ((HpOPI3BO,£[CTBO KaTaJ'II/BaTOpOB»).

6. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHas1 1UTEpaTypa

Ne ABTODBI, COCTABUTENIN 3arnaBue WsparenscrBo, | Konmnuectso/

rog Ha3BaHHE

OBC
JI1.1 | Komapos B. C. Hayunble OCHOBBI CHHTE32 aJICOPOCHTOB MuHck: 978-985-08-
Bbenopycckas 1635-1,
Hayka, 2013, http://www.ip
182 c. rbookshop.ru/
29482.html




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

JI1.2 |Tlorexun B. M., OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB TEXHOIOTUN CaHKT- 978-5-93808-
IMorexun B. B. OpPTaHMYECKHX BEIECTB U HeTermepepaboTKy : YICOHUK JIs [MeTepOypr: 287-8,

BY30B XUMU3OAT, | http://www.ip
2017, 943 c. rbookshop.ru/
67346.html
6.1.2. JlonosiHuTE/IbHASA JTUTEpPaTypa
No ABTOpBI, COCTaBUTENN 3arnaBue UznarenbctBo, | KommuectBo/
roj Ha3BaHUE
3BC

JI2.1 |JIpruna T. 3., DHU3NKO-XUMUYECKHE U aICOPOIIMOHHBIE METOBI HCCIICAOBAHHS Ka3ans: 978-5-7882-

Muxaitnoa O. A. HEOPraHUYEeCKUX MIPUPOAHBIX MUHEPATbHBIX COPOCHTOB : Kazanckuit 0682-0,
y4ueOHOe mocodue HaIMOHAJBHBIA | http://www.ip
uccnenosarens | rbookshop.ru/
CKHiA 63529.html
TEXHOJIOTUYECK
3071
YHUBEPCHUTET,
2009, 79 c.
JI2.2 | Benmsrun A. A. Karanutuyeckre MeTobl 3aIUTHI OKpYyXarollei cpeasl. Yactb HoBocubupck: |978-5-7782-
2 : yueOGHOE TIOCOOHE HoBocubupckn | 1351-7,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIT 44940.html
TEXHUYECKUH
YHUBEPCHUTET,
2010, 68 c.
6.1.3. MeTtoguueckue pa3padoTKu
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | Komnuectso/
ToJ Ha3BaHHE
OBC

JI3.1 | Cononosa H. JI., I'mapoourcTka TOIUTHB : yaeOHOE TTocoone Kazans: 978-5-7882-

TepentbeBa H. A. Kaszanckuii 0595-3,
HAlMOHAJBHBIN | http://www.ip
nccnenosarenb | rbookshop.ru/
CKuit 61798.html
TEXHOJIOTUIECK
ni
YHUBEPCHUTET,

2008, 62 c.

JI3.2 | Comnonosa H. JI, Karanurrueckuil pudopMuHr : yaebHoe mocodue Ka3ans: 978-5-7882-
AbnynnuH A. W., Kazaunckuii 1870-0,
Emenpsansraesa E. A HaIMOHAJBHBIN | http:/www.ip

uccnenosarens | rbookshop.ru/
CKUi 61859.html
TEXHOJIOTUIECK

3031

YHUBEPCHUTET,

2016, 96 c.

JI3.3 | Cononosa H. JI, KaranmuTryeckuii KpeKUHT HEPTSIHOTO ChIPBS : ydeOHOe mocooue Kazans: 978-5-7882-

TepentbeBa H. A. Kazanckuit 1651-5,
HaIMOHANBHBIN | http:/www.ip
uccnenosarenb | rbookshop.ru/
CKUH 62177 .html
TEXHOJOTUIECK
ui
YHUBEPCHUTET,

2015, 143 c.

JI3.4 |Yopxenmopd U., CoBpeMeHHBIN KaTaau3 U XUMUYECKasi KUHETHKA Honronpynusrii [ 978-5-91559-

HaiimanTcBeapaiit X. U 044-0, 978-3-
"uTtennext", 527-31672-4
2010, 504c. (anrm), 1




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/

rof Ha3BaHUe
3bC
JI3.5 | MunaueB X.M. N36pannbie Tpyasl: ['eTeporeHnbli katanu3. Heprexumus. M.: Ku. nom 978-5-397-
Karanutnyeckuit opraHnueckuii CHHTE3 "JINBPOKOM" |01489-2, 1
, 2011, 880c.

6.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKALMOHHOT ceTu "UHTepHeT"

31 | DnexrponHo-6ubnuoteunas cucrema «[PRbooksy, pexxum noctymna — ¢ mobdoro komnstotepa PIPTY 6e3 mapons, u3 cetu
MHTEPHET I10 TapoJo. —

22 | DnekTpoHHO-OMOIMOTEHas cucTeMa «JIaHby, pexuM A0cTymna — ¢ Jirobdoro komnelotepa PIPTY 6e3 mapons. —

23 | Dnextponnas 6ubmmoreka PIPTY, pexxum moctyma ¢ arodoro kommnbiorepa PIPTY, u3 cetu nHTepHET 0€3 mapois. —

24 | Cucrema auctanunonHoro ooyuenuss PIPTY nHa 6a3e Moodle [anekTponHbIii pecypc]. - Pexum goctyma: mo maposnio. -

6.3 [lepeyeHs MPOrpaMMHOro oGecnedeHNsI H NH(POPMAMUOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIEH3HOHHOI'O M CBOOOHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOIO o0ecneYeHusi, B TOM YUC/Ie
0Te4YeCTBEHHOI 0 MPOU3BO/ICTBA

HaumenoBanue Onucanue
OnepanuonHas cuctema Windows Kommepueckas nuueH3us
Kaspersky Endpoint Security Kommepueckas nuueH3us
Adobe Acrobat Reader CsoboxHoe I1O
OpenOffice Ceoboanoe 1O
Microsoft Visio Kommepueckas murieH3ns
Microsoft Office Kommepueckas numieH3us
SMathStudio Coboanoe 1O

6.3.2 Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJIA)

321 y4eOHO-aIMUHHUCTPATHBHBIA KOpIyC. y4eOHAs ayTuTOpHs IS MPOBENSHHS 3aHITHH JIGKITUOHHOTO W CEMHUHApPCKOrO
| THUIA, TPYIHOBBIX M WHAWBU-IYalbHBIX KOHCYNbTAL[UH, TEKYIIEro KOH-TPOIS M MPOMEXKYTOYHOM aTTectanuu 44 MecTa,
npoektop Optima EW775, oskpaH, MapkepHas JOCKa, MECTO JUIA IPEHOJaBaTellsi, OCHAIICHHOE KOMIIBIOTEPOM,
XHUIKOCTHBIH XpoMa-torpad Cratiep u UK @ypre-criekrpomerp @CM2202

315 yueOHO-aIMHHMCTPAaTHBHBIN Kopmyc. ydeOHas Jsaboparopusi, OCHAIEHHass JTa0OpaTOPHEIM O00OpYHOBaHHEM,
MOMEILIEHHUE JUlsl XpaHeHus ydeOHoro obopynoBanus CTEKNSIHHAs XMMHYe-CKas MOcyla C IPHUTEP-THIMH B3aHMMO3aMeEHsie-
MBIMU TITH(aMHu, Kod-OoHarpeBatenu Okpoc ES-4100, ¢penst BOSCH GHG 660 LCD u Makita HG651C; Y®-nammna
VL 6LC; memOpanHBIe Hacochl, BaKyyMHBIH Hacoc Vakuubrand, po-tammonnsii wucmapurens [IKA RV-10 digital;
> neatpudyra CM-12; momspumerp kpyrosoii CM-3, momspumerp momyaBTo-marmueckuii Atago POLAX 2L, pedpakro-
Metp UPD 454B2M, cnektpoporomerp KDK-3KM; Becsl Ohaus; MarHuTHblE MEIIAJIKH C IO-AOTPEBOM M JATYUKOM
temneparyppl IKA C-MAG HS7, ycranoBka mnapaienbHoro cuHTe3a Carousel rodleys Standard, aBTokiaB
buchiglasuster, renepa-top Bogopona 'BU-12A, repmoctar Julabo, mozaropsr omHokaHansHbie BIOHIT.

Kowmmnexr: nnTepaxtuBHas qocka Smart Board SB480iv u mpoektop V25.

MecTo Ju1st ipenoaaBa-Tes, OCHAILEHHOE KOMIIBIOTEPOM.

328 y4eOHO-aAMHHUCTPATUBHBIA Kopmyc. 11 paGounmx wmect (kom-metoTepHbIii Kiace (Intel Core 15/4Gb)) ¢
3 BO3MOJKHOCTBIO TOAKIIOYEeHHsT K cetn «MHTepHeT» u obecredyeHneM [OCTy-Ila B JJIEKTPOHHYIO HH-(OPMAalMOHHO-
obpasoBarensHy!0 cpeny PITPTY

8. METOANMYECKHUE MATEPUAJIBI 110 JUCIUAIIJIMHE (MO YJIIO)

MCTOHI/I‘JCCKI/IC YKa3aHus IPUBCJICHBI B HpI/IJIO)KeHI/II/I K pa60qef/'1 nporpaMme JUCHUIIIINHBI

MoanucaHo 3aBeayowmM kaceapbl ®reoy BO "PIrPTY", PIPTY, KoBaneHko BukTtop Bacunbesud, 3aBeaytowmin kacdeapoit XT
20.02.2023 16:15 (MSK), MpocTtas nognuco

MNMoanucaHo 3aBeaywuM Bbinyckatowei kacdeapol ®r60Y BO "PIPTY", PIPTY, KoBaneHko BukTop Bacunbesnd, 3aBeaytowmin kacdeapoit XT
20.02.2023 16:15 (MSK), MpocTas noanucb

MoanucaHo npopekTtopoM no YP ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceii Bauecnasosud, MpopekTop no y4ebHoi pabote
27.02.2023 10:27 (MSK), MpocTas noanuck




