MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET
NMEHH B.®. YTKUHA"

COI'-TACOBAHO YTBEPXIAKO

3aB. BeIIyCcKaromiel kadeapol

AKTyaJIbHbIE IPO0JIEeMbI XUMUH, XUMUYECKOU
TEXHOJIOTHH U IKOJOTUH

pabouas mporpaMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi XUMH4eCcKOi TeXHOJIOTUHN
VYueOHsIit m1aH 18.03.01_25 00 XTl1.plx
18.03.01 Xumuueckas TEXHOJIOTHUS
Kamnpuxarus OakasnaBp
®opma oOydeHus oYHast
OO611ast TPyI0eMKOCTh 23ET
Pacnpenesienue 4acoB JUCHUILUIMHBI 110 ceMecTpaM
Cemectp
(<Kypc>.<CemecTtp 3@
Ha Kypee>) Uroro
Henens 16
Bun 3aasarmit vII PIl vl PIT
Jlexuun 32 32 32 32
Wnas xoHTaKTHAS 0,25 10,25 (0,25 (0,25
pabora
Uroro ayn. 32,25 132,25 | 32,25 | 32,25
Konrakthas pabora |32,25 [ 32,25 |32,25 | 32,25
Cawm. pabora 31 31 31 31
Yacsl Ha KOHTPOITb 8,75 |8,75 |8,75 |8,75
Uroro 72 72 72 72

r. Psa3ann



IIporpammy coctaBun(u):

K.Mm.H., 00y., Bopobwvesa Enena Bradumuposna

Pabouvas mporpamMmma JUCIATUTHHEL
AKTyaJbHBIE POOJIEMBI XUMUH, XHAMAYECKO TEXHOJOTHH H IKOJIOTHH

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuto moaroroBku 18.03.01 Xumuueckas TexHonorus (nmprkas Muno6pHayku Poccuun ot
07.08.2020 r. Ne 922)

COCTaBJICHa Ha OCHOBAHUH yIeOHOTr0 ITaHa:
18.03.01 Xumunueckast TEXHOJIOT S
YTBEPXKACHHOTO y4EHBIM cOBETOM By3a oT 28.02.2025 mpoTokoin Ne 8.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XMMHYECKOH TEXHOJIOTMH

[Iporokoi ot 28.05.2025 . Ne 7
Cpox netictBus mporpammsl: 20252029 yu.r.
3aB. kadenpoit Kopanenko Buxrop BacunbeBuy



Buzuposanmne PII/I 111 mcnosiHeHNs B 0YepeHOM y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJOTHH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 111 ucnoiHeHns B oUepeHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2027-2028 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHYECKOH TEXHOJOTHH

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnosiHeHns B 04epeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
XuMH4ecKoil TEXHOJIOT UM

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Busupoanmue PII/] 1y ucrosiHeHHs B 04epeTHOM y4eGHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHYECKOH TEXHOJOTHH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 HGHBIO OCBOCHUS MTUCHUIUIMHBI O3HAKOMUTL CTYACHTOB C aKTYaJIbHBIMU HpOGJ’IeMaMI/I XHUMHHU, XUMHYCCKON TEXHOJIOTUH K
OKOJIOTHMH

1.2 | OcHOBHBIE 3aJaul OCBOCHUS YIEOHOH AUCIUILIHHBL O3HAKOMUTCS C OCHOBHBIMU COBPEMEHHBIME IPOOIeMaMu
XUMHYECKOH TEXHOJIOTHN HEOPTaHUUECKHUX BEIECTB, XMMHUEH MEPCIIEKTHBHBIX BEIIECTB M MAaTEpUaloB, XUMHEH B
9KCTPEMAITBHBIX M SK30THYECKHX YCIOBUSIX, HOBBIX XUMHUYE-CKUX CTPYKTYP M MAaTEPHAJIOB, C aKTYaJIbHBIMHU
TEXHOJIOIMYECKAMH TTOXOAMH K PEIICHHIO IIPOOIEMBI YTIIIN3AINH OBITOBBIX M MPOMBIIIICHHBIX ITOJTUMEPHBIX OTXO/IOB.

2. MECTO JMCHHUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Hukn (paznpen) OIT: | OTO.0

2.1 | TpeOoBaHus K MpeABaAPUTEILHOMN MOATOTOBKE 00y4aK0IIErocs:

2.1.1 | O3HakoMuTEIbHAS TPAKTUKA

2.1.2 | YueOHas nmpakTuka

2.1.3 | UmxeHepHas U KOMIBIOTEPHAs Tpaduka

2.1.4 | O0mias 1 HeoOpraHMYECKast XUMUS

2.1.5 | BBenenue B mpodecCHOHANBHYIO IS TEFHOCTD

2.1.6 | Dunocodus

2.2 | JucuumanHbI (MOXYJIH) M IPAKTUHKH, 118 KOTOPHIX 0CBOEHUE TAHHOM TUCIUILIHHBI (MOXY.JIsI) HEOOXOHMO KaK
npeiIecTBYOIIee:

2.2.1 | UmxernepHOEe 0hopMIIEHHE TPOLIECCOB XMMUYECKOW TEXHOJIOTHH

2.2.2 | Metponorus, CTanAapTU3auus 1 cepTuuKams

2.2.3 | CnexTpanbHble METOJIBI aHATN3a

2.2.4 | CeKTpOCKONMYECKHE METOMBI ICCIEAOBAHMS HE(DTETIPOTYyKTOB

2.2.5 | TeopeTuueckne OCHOBBI XUMHUECKOH TEXHOJIOIUU IIPUPOJHBIX SHEPTOHOCUTENEH U YIIIEPOAHBIX MaTEPUAJIOB

2.2.6 | XuMu4ecKas TEXHOJIOTHS IPUPOIHBIX BHCPFOHOCHTeHeﬁ 1 YIJICPpOJHBIX MaTCpPHUAJIOB

2.2.7 | llponusBoACcTBEHHAs MPAKTHKA

2.2.8 | TexHonorunyeckas (MIPOEKTHO-TEXHOJIOTUYECKAs)

2.2.9 | Xumus Hedtu

2.2.10 | Xumus NIpUpOAHBIX SHEPrOHOCUTEIEH

2.2.11 | Amanu3 u ontumu3zaius X1 cuctem

2.2.12 | KomnploTepHble TEXHOIOTUYU IPOEKTUPOBAHUS XUMUUECKUX IPEANPHITUN

2.2.13 | Hayuno-ucciemoBaTenbckas padora

2.2.14 | OCHOBBI HayYHBIX HCCIIEAOBAHUI U TPOCKTUPOBAHUS

2.2.15 | OcHOBBI TEXHOJIOTUU HEPTEXUMHUUECKOIO CHHTE3a

2.2.16 | IIpoMseinieHHast 6€301aCHOCTD

2.2.17 | TpexMepHOE MOAEIHPOBAHIE B HHXKCHEPHOM O(POPMIICHHH MPOIECCOB XUMUIECKOH TEXHOIOT UM

2.2.18 | XuMust OKpyKarolen cpesl

2.2.19 | Okonoruveckue MpodIeMbl B XUMUYECKOM TEXHOJIOTUU

2.2.20 | MogenupoBaHHE XUMUKO-TEXHOJIOTHYECKHUX TPOLIECCOB

2.2.21 | TloaroroBka K NpoLEeAype 3alUThl U 3aILXTa BBITYCKHON KBAIN(UKAIIMOHHON pabOThI

2.2.22 | [IpenauruioMHast mpakTHKa

2.2.23 | IIpou3BOACTBO KaTalu3aTOPOB

2.2.24 | TexHOIOTHSA KaTAIN3aTOPOB He(TenepepadoTKH

2.2.25 | TexHONMOTUS TOIY4EHUSI CMa30YHBIX MaTEPHAIIOB U XMMMOTOJIOTUS

2.2.26 | ToBapoBeneHHe HEPTIHBIX H HEPTEXUMUICCKUX MTPOTYKTOB

2.2.27 | O6mmas XxuMH4ecKasi TEXHOIOTUs

2.2.28 | Oprannueckas XUMUS

2.2.29 | CucteMsl yIpaBIeHUS XUMUKO-TEXHOJIOTHIECKIMU IIPOLIECCAMH

2.2.30 | XuMuuecKkue peakropbl

2.2.31 | Texnomorndeckast (IIPOSKTHO-TEXHOJIOTHIECKAast)

2.2.32 | Hay4uHo-uccenoBaTenbckas mpakTHKa

3. KOMIIETEHLIMH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS I CLIMILINHBI
(MOJYJIST)




VYK-1: CniocoGeH ocymiecTBJIsITh NOMCK, KPUTHYECKUI aHAJIM3 U CHHTe3 HHPOPMALMY, IPUMEHATh CUCTEMHBIN MOAXO0/ JIf
pellieHNs] MOCTABJIEHHbIX 32124

VK-1.4. IlpuMeHsieT CHCTEMHBIH IOAXO0/ IIPH aHAIH3€ HAYYHO-TEXHUYECKOIl M IPOEKTHO-TeXHO10rH4eckoii nHpopmanun

3Harthb

OCHOBHBIE NPUHIMIIBI aHATN3a HAYYHO-TEXHUYECKOW U MPOEKTHO-TEXHOJIOTMYECKON JIUTEepaTypbl IO TeMaTUKE HCCIeI0BaHUMI
YMmeThb

aHATM3UPOBATh HAYYHO-TEXHUYIECKYIO W MPOSKTHO-TEXHOJOTUYECKYI0 HH(MOPMALUIO C UCIIONB30BAHUEM METOJIOB CHCTEMHOIO
nojaxona

Baagernb

HaBBIKAMH MOMCKA U CHCTEMATHU3AIMH HAYIHO-TEXHUYECCKOW M MPOCKTHO-TEXHOIOIMYECKONH MH(OPMAIUU C TPUMEHEHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI

OIIK-1: Cnoco0eH n3y4yaTh, aHAJIM3UPOBATH, HCNI0JIb30BATh MEXaHU3MbI XUMHUYECKHX PeaKI Ui, MPOUCXOAAIINX B
TeXHOJIOrHYeCKHUX MPoueccax U OKPY:KaloleM MUpPe, 0CHOBBIBAsICh HA 3HAHMSIX O CTPOEHUH BellecTBa, MPpUpoIe
XHMHUYECKOH CBSI3M U CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB, COeJUHEHHUI1, BEIIeCTB 1 MATEPHAJIOB

OIIK-1.2. AHanmnpyeT N HCIOJIB3YyeT MEXaHU3MbI XUMHYE€CKHUX peaxum‘fl, NMPOUCXOAAIIHNX B TEXHOJOTHYECCKHUX Ipomeccax u
OKpY:KamlieM MHUpPe, OCHOBBIBASICH HA 3HAHUAX 0 CTPOCHHWH BEIIECTBA, IPUPOIEC XUMHYECKOH CBSI3M M CBOMCTBaX
Pa3INYHBIX KJIACCOB XUMHUYECKUX 3JIEMEHTOB, coeunﬂeﬂuﬁ, BelIeCTB U MaTEpUaJIOB

3uarthb

CHocoObl aHaJdM3a U MEXaHW3Mbl XUMHUYECKUX PEaKLUil, MPOUCXOMAIINX B TEXHOJOTHYECKUX MPOLECCaX M OKPYKAIOIIEM MHUPE
YMmeThb

aQHAIM3UPOBATh M UCIOJIH30BATh MEXAHU3MbI XUMUYECKUX PEaKIUN, TPOUCXOIIINX B TEXHOJIOTHYECKHX IPOIECCaX U OKPYKAIOIIEM
MuUpe

Baagersb

croco0aMu aHajii3a U MEXaHM3MaMHU XHMHYECKHX PEaKIni, MPOUCXOASIIMMHA B TEXHOJIOTHYECKUX MPOIEccaX U OKPYXKAIOIMEM MHUpE

B pesyabTaTte ocBOeHMS JMCHUILIUHBI (MOYJIs1) 00y4Yarouiics 10J5KeH

3.1 |3naTh:

3.1.1 CTPOCHHUC U CBOMCTBA BCIICCTB, YHACTBYIOIIIUX B XUMHKO-TCXHOJIOITHICCKOM IMPOLECCC, - OCHOBHBIC 3aKOHOMCPHOCTHU IIPO-
TEKAHUA XUMUYICCKNX MPOIIECCOB

3.1.2 | axonorn4ecKue nocaeACTBHs TEXHOIOTMYECKUX MTPOIIECCOB

3.2 | YmeTh:

3.2.1 MPOTrHO3UPOBATH BIIMAHUEC PA3JIMIHBIX (I)aKTOPOB Ha paBHOBECHC B XMMUYCCKUX PCAKIHAX, OIIPCACITIATD HAIIPABIICHHOCTD
IIpo-11€CCa B 3aJaHHBIX HAYAJIbHBIX YCIOBUAX

3.2.2 NPUHUMATh KOHKPCTHBIC TCXHUYICCKUEC PCIICHUS ITPU pa3pa60T1<e TEXHOJIOTMYCCKUX MTPOLECCOB, BBI6I/IpaTI) TCXHHUYCCKUC
Cpe€ACTBA U TCXHOJIOTUU C YYETOM DKOJIOTUICCKUX HOCHGL[CTBI/Iﬁ X OTPUMCHCHUSA

3.3 | Baragern:

3.3.1 | HaBbIKaMH pacdeTa PU3NKO-XUMHUYECKHX CBOWCTB BEIECTB /ISl TOHMMAaHUS CBOWCTB MaTEPHAIOB U MEXaHU3Ma
XUMHUECKUX MPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOILIEM MUPE

3.3.2 [ cHOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUUECKUE PENICHHS P pa3paboTKe TEXHOIOTMIECKHUX MPOIECcCOB, BEIOMPATh
TEXHUYECKHE CPEICTBA U TEXHOIOTUY C Y4ETOM 3KOJIIOIMYECKUX MOCIEICTBUM UX IPUMEHEHUS

4. CTPYKTYPA I COJEPKAHUE JUCIUTIINHBI (MOLY.I5I)

Koxn HanmeHnoBanue pa3aesoB U TeM /Buj 3aHaTusa/ | Cemectp / | Hacos | Komneren- | JlutepaTtypa ®opma
3aHATHSA Kypc 1070 KOHTPOJI1

Paznen 1. CoBpemeHHbIe IPOOIEeMBI
XMMHYECKOH TEXHOJOT UM HEOPraHu4eCKux
BelllecTB




1.1

CoBpeMeHHBIE ITPOOIEMbI XUMHUYECKOMH
TEXHOJIOTMU HEOPTaHUYECKUX BEILECTB
CoBpEeMEHHOE COCTOSTHUE, TPOOTIEMBI
TEXHUYECKOr0 pa3BUTHUS a30THOM
MIPOMBIIIJIEHHOCTH, TEHASHIIUU 1 MTPOTHO3BI
COBEPLIEHCTBOBAHUS IPOM3BOJICTBA MUHEPAIbHBIX
yI0OpeHHH, CHIPheBOI 0a3bl, ”HHOBAIIMOHHBIE
MIPOILIECCHI Ha MPEINIPUATHIX OTPACIIH.
IIpon3BoacTBO a30THOI KUCHOTHI DU3UKO-
XUMHUYECKHE OCHOBBI IIPOIIECCOB, IPUMEHIEMBIX B
TIPOU3BO/ICTBE a30THOM KUCIIOTHI, a TAKKE
TEXHOJIOTHYECKUE CXEMBI €€ IIPOM3BOJICTBA.
IToaxoap! K pacueTy OCHOBHBIX TEXHOJIIOMMUECKHX
CTaJNH MOy4EeHUs a30THOM KucaoThl. HoBbie
TEXHOJIOTHYECKUE PEIICHUS IS
COBEPILCHCTBOBaHMUS Mpou3BoacTea. /Tema/

VYernslii onpoc.
Bompocsl o
paszneny.

1.2 CoBpeMeHHBbIE MTPOOJIEMbl XUMHYECKOM YK-1.4-3 JIT.1J11.2 YcTHBII onpoc
TEXHOJIOTHH HEOpraHMYeCcKnX BemecTs /JIex/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4J13.5
0132
1.3 M3ydeHue KoHCIIEKTa JIEKIUHA U pEeKOMEH,TyeMOon YK-1.4-3 JIT.1J11.2 Bonpocs! o
aurepatypsl. [loaroroska k 3agery. /Cp/ YK-1.4-y JI1.3J11.4 paszgeny.
VK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2J13.1
OIlK-1.2-y | JI3.2JI3.3
OIIK-1.2-B | JI3.4JI3.5
3132
Paznes 2. KonneHTpupoBaHue u 04MCTKA
IKCTPAKLHOHHOH (pOCHOPHOI KHCIOTHI
2.1 KoHueHTpupoBaHue U 04MCTKA 3KCTPAKLIMOHHOI VYernslii onpoc.
(docdopHoii KucT0THl TeXHOTOrHYECKUE U Bonpocs! o
9KOJIOTHYECKHE IPOOIEMBI U 331a41 IIepepadoTKN paszneny.
(ocdaTHOro CHIPhsI B KOHIIEHTPHPOBAHHEIE
(bocdopHbIe U KOMIUIEKCHBIC YI00peHust. AHAIN3
CTPYKTYpPBI MOTpeOIeHusT PocdaTHOrO CHIPHSI.
ITporuo3sl pa3BUTHS NPOU3BOACTBA (HOCHOPHOH
KHUCIOTHI. TeHIEHINU pa3BUTHsI IPOU3BOACTBA
TEPMHUYECKOM, IKCTPAKIIMOHHON M OYUILIEHHON
(docdopHOii KrcI0T. I3MEHEHHS CTPYKTYPHI
MHPOBOTO IPOU3BOACTBA U MOTPEOICHNUS
TEXHUYECKOU U NMUIeBor GocHOpHON KUCTOTHI.
IlepcnieKkTHBBI pa3BUTHUS IPOM3BOACTBA
ounteHHoH ¢ochopHoit kucmors! (ODPK). Aranns
meToaoB nonydeHust OPK cBuaeTenscTByeT, YTO
OCHOBHAsI Ipo0JIeMa 3aKIIF0YAeTCsl B OYHCTKE OT
¢TOpa, a Takke KOMIIOHEHTOB, CBSI3aHHBIX C HUM B
pa3nYHBIC KOMIUICKCHBIE coeanHeHus. [1okasaHo,
4YTO HEOOXOAMMOE KaueCTBO MPOAYKTa
JIOCTUraeTcs IpU UCIIOIb30BAaHUH YHHUBEPCAIBHBIX
METOJI0B KOMIUIEKCHOM OUMCTKHU 3KCTPAKIIMOHHOU
¢docdopnoii kucaorsl (ODPK). Ilposenen ananuz
coBpeMeHHbIX MeTo10B ouncTku DPDK. [Tokazana
MEePCIEKTUBHOCTH TOHKOM 0uncTKn DK
a7copOUMOHHBIMEI MeToxaMu. KHrra MoXeT OBITh
MoJie3Ha JJIsl YuTaTeseil, 3aHsAThIX B IPOU3BOJCTBE
HEOpraHMYECKUX BEUIECTB H IIepepadoTKe
(ochaTHOTO CHIPHS HA KOHIIEHTPUPOBAHHBIS
(dochopHbIe U KOMIIEKCHBIE YIOOPEHHUS 1 YUCThIE
(docthopubie conn. /Tema/
2.2 KoHueHTprupoBaHue 1 04nMCTKa HKCTPAKIIMOHHON YK-1.4-3 JIT.1J11.2
(docthoproii kuciorsr /JIex/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4J13.5

01022




23 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil YK-1.4-3 JI1.1J11.2
nauteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4
VK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2713.1
OIlK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | JI3.4JI3.5
3132
Pazpen 3. CoBpeMeHHbIe NPO0JIeMbI XMMHUH.

3.1 CoBpeMEHHBIC TPOOJIEMbI XUMHH. XUMUS B YerHbIi onpoc.
SKCTPEMAIIbHBIX U 3K30THUYECKUX YCIOBUSX, HOBBIE Bonpocs! o
XMMHUYECKHE CTPYKTYPHI B MaTepHAaIH, paszneny.
MePCIEKTUBHBIE BELIECTBA, TEXHOJIOTUU U
MaTepualibl, aKTyaJbHbIE HAIIPABICHUS Pa3BUTH
COBPEMEHHOH XUMHHU B MaTepHaJIOBEICHHUS:

KOHIIETII[IH, TEXHOJIOTHS ¥ BEIECTRA.
CoBpeMeHHBIE TOCTHKEHUS] XUMUYECKOH HAYKH B
00J1acTH HOBBIX IEPCIIEKTHBHBIX
Matepuanos. /Tema/
32 CoBpemeHHBIE TPoOIIeMBbI XUMHUH. /JIex/ VK-1.4-3 JI1.1 J11.2 VYerHbll onpoc
OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
33 M3ydeHne KOHCIIEKTa JICKIIUHA U PEeKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocsl o
murepatypsl. [lonroroska k 3agery. /Cp/ OIIK-1.2-3 JI1.3J11.4 pazneiry.
JI1.5J12.1
JI2.2J13.1
JI3.2J13.3
JI3.4J13.5
01032
Paznen 4. Texnousorus cyibgpuaa
NOJTHCUJIHMKATA JKeJie3a

4.1 TexHoMOTHS CYTB(pHIA TONTUCHINKATA JKele3a Ha VYcrHblii ompoc.
OCHOBE Cepbl HE(PTEXUMHIUIECKOT0 KOMIIIEKCa 1 Bormpocsr o
amop¢Horo nuokcuaa kpemHust Criocoosl paszgeny.
AKTHBAIIMU KOMITOHCHTOB JUIsl 00eCIIeYeHHS
XMMHYECKOTO B3aNMO/ICHCTBHUS KOMIIOHEHTOB 1
MIOTy9IEHHsI BBICOKOIIPOYHOTO MaTepHaa.

MexaHU3M aKTUBUPYIOLIETO AEHCTBUSA
ANIEKTPOGIIIHLHON T00ABKU XJIOPHAA jKelle3a Ha
KOMIOHEHTBHI, TEXHOJIOTHIECKHE TTapaMeTphl
CHHTe3a CyNnb(huaa NoNucuInKaTa xenesa. /Tema/

4.2 TexHonorus cynb(uaa MOIUCUIMKATA JKesle3a Ha YK-1.4-3 JIT.1J11.2 YeTHbli onpoc
OCHOBE cepbl He(hTEXUMHUIECKOr0 KOMITIIEKCa U OIIK-1.2-3 JI1.3J11.4
amMop$HOro qroKcuaa KpeMHust /JIex/ JI1.5J13.1

JI3.2JI3.3
JI3.4 JI3.5
3132
43 M3ydeHune KOHCIEKTa JICKIUHA U pEeKOMEH IyeMOn VK-1.4-3 JI1.1 JI1.2 Bonpocs o
mutepatypsl. [loaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pazzeny.
YK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2J13.1
OIIK-1.2-Y | JI3.2JI13.3
OIIK-1.2-B | JI3.4JI3.5
2122

Paznen 5. ToHkonieHOYHBbIE HEOPTAHUYECKHE
HAHOCHCTEMBI




5.1

ToHKOIUIEHOUHBIE HEOPTaHUIECKHE HAHOCHCTEMBI
Oc00eHHOCTH TOHKOIUICHOYHOT'O COCTOSTHHUS
BEIIIECTBA M KITaCCH(UKAIIUI TOHKHUX TUICHOK,
SIBIISTFOLIAXCSI 00BEKTaMU (PH3UKOXUMHUH
Ha”ocucTeM. CriocoObl OMYyYeHUsT TOHKHX
IeHOK. OCHOBHBIE (PU3HKO-XUMHYIECKHE
(haxTOpHI, 00YCIOBIMBAIOIINE MTOTyICHIE TNICHOK
TI0 30JIb-TeJTb TeXHOIOTUH. DU3NKO-XUMUYECKHE
3aKOHOMEPHOCTH M CBOMCTBA IICHOK,
MTOTy9YEeHHBIX U3 TUNICHKOOOPA3yIOIINX PacTBOPOB
Ha OCHOBE OKCUIHBIX CUCTEM 311eMeHTOoB [11-V
TpyI NePUOINYECKON cucTeMsl. /Tema/

VYernslii onpoc.
Bompocsl o
paszneny.

5.2 ToHKOIIEHOYHBIE HEOPTaHUYECKUE YK-1.4-3 JIT.1J11.2 YcrHbIi onpoc
HaHocucTeMbl /JIek/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4 JI3.5
3132
53 M3ydeHune KOHCIIEKTa JICKIUHA U PEeKOMEH TyeMOn VK-1.4-3 JIT.1J11.2 Bonpocst o
nurepatypsl. [lonroroska k 3agery. /Cp/ VK-14-Y JI1.3J11.4 paszneny.
VYK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2J13.1
OIIK-1.2-Y | JI3.2J13.3
OIIK-1.2-B | JI3.4JI3.5
2122
Pazgen 6. KoturaruHble cBoiicTBa
PacTBOpOB
6.1 KonnurarusHele cBoiicTBa pacTBOpoB Pusuko- VYernslii onpoc.
XUMHUYECKHE CBOMCTBA PaCTBOPOB, OTPAYKAIOLIHX, Bonpocsl o
HapsIy ¢ KOHCTUTYTUBHBIMU U a1 TUTUBHBIMU paszneny.
CBOICTBaMH, €Ille ¥ KOJUITUTATUBHEIE, BIHIONINE
Ha LEIBIH psi crienn(prIeckux 0COOCHHOCTEH
PacTBOPOB, a TAK)KE METO/IbI OIIPEACTICHHS
Pa3IMYHBIX XapaKTePUCTUICCKUX BEIINIHH.
OCHOBHBIC ITONOKEHUS 00 0COOEHHOCTSIX
PacTBOpPOB, UX KOHIIEHTPALMH U METOAX
OIIpENEeNCHNS KaK sl JUCCOLMUPYIOLINX, TaK U
JUISL HEANCCOUHUPYIOMMX MOIeKyll. CyIHOCTb
METOJIOB PacueTOB MOJIEKYJISIPHBIX Macc
PacTBOPUTENS U PACTBOPEHHOI'O BELIECTBA, KPHO-
1 30YIUTHOCKOITMYECKUX KOHCTAHT, OCMOTHYECKHX
SIBIIEHHUI U CITOCOOOB M3TOTOBIICHHUS MEMOpaH /st
MeMOpaHHBIX METOJOB pa3ieNieHUs CMeceH,
k03 HUIHEHTa pacTIpeieICHUs 1
9KCTPAarupPOBAHUS TPETHETO KOMIOHEHTA U3
pactBOpoB u 1p. /Tema/
6.2 KonnurarusHeie cBoiicTBa pacTBopoB Pusnko- YK-1.4-3 JIL.1J11.2 YceTHbli onpoc
XUMHUYECKHE CBOMCTBA PACTBOPOB, OTPAYKAIOLIHX, OIIK-1.2-3 JI1.3J11.4
Haps1y ¢ KOHCTUTYTUBHBIMU U a1 IUTUBHBIMU JI1.5J13.1
CBOMCTBaMH, €III€ U KOJUTUTaTUBHBIC, BIUSIOIINC JI3.2 J13.3
Ha IeJbIA psaa crennpuIeckux 0COOCHHOCTEH JI3.4 JI3.5
PpacTBOPOB, a TAKKE METOBI ONPEIETCHUS 21032
Pa3INYHBIX XapaKTePUCTHUCCKUX BeJIHMYHH. /JIex/
6.3 M3ydeHune KOHCIIEKTa JIEKIUHA U pEeKOMEH,LyeMOon YK-1.4-3 JIT.1J11.2 Bonpocs! o
aurepatypsl. [loaroroska k 3agery. /Cp/ YK-1.4-Y JI1.3J11.4 paszgeny.
VK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2J13.1
OIlIK-1.2-y | JI3.2JI3.3
OIIK-1.2-B | JI3.4JI3.5
3132

Paznea 7. TeopeTnyeckue 0CHOBbI OXPAHBI
OKpY:Karouieii cpeabl




7.1 TeopeTnueckre OCHOBBI OXPaHbl OKPYXKAIOLIEH 3 0
cpensl TeopeTuueckre OCHOBBI HanboIee
PaCTIpOCTPAaHEHHBIX MPH OYUCTKE CTOYHBIX BOJ U
BO3/IyXa TEXHOJOTUYECKUX MPOIECCOB —
azcopOLuy ra3oB Ha TBEPIBIX aficopOeHTax, da-
30BBIX NPEBPALICHIH, ICHHON Cerapaiuy 1
(oranmu, agcopOIUU U3 PacCTBOPOB U
(roKymIAINH, OCaXKICHUS U (PUIb-TpauH,
HOHHOT0 0OMeHa, 00paTHOro ocMoca | T. 1. /Tema/

VYernslii onpoc.
Bompocsl o
paszneny.

7.2 Teopernueckue OCHOBBI OXpaHbl OKPYKAKOIIEH 3 4 YK-1.4-3 JIT.1J11.2 YcTHBII onpoc
cpensr /JIex/ OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4J13.5
0132
7.3 M3ydeHune KoHCIIEKTa JIEKIUH U pEeKOMEH,LyeMOon 3 4 YK-1.4-3 JIT.1J11.2 Bonpocs! o
aurepatypsl. [loagroroska k 3agery. /Cp/ YK-1.4-Y JI1.3J11.4 paszgeny.

VK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2713.1
OIIK-1.2-Y | JI3.2JI13.3
OIIK-1.2-B JI3.4J13.5

3132
Paznes 8. Buoyrniansanust noJiMMepHbIX
0TXO0/10B
8.1 buoyrunusanus noIuMepHbIX OTXO0I0B 3 0 VYernslii onpoc.
XapaKTepHUCTHKa HEKOTOPBIX KPYITHOTOHHAKHBIX Bormpocsr o
MTOTMMEPHBIX MAaTEPHAIIOB M OTXOJOB Ha UX pazneiry.
OCHOBE, COBPEMCHHBIX METOJIOB U IIPOIIECCOB X
JECTPYKIHMH C UCTIOIb30BAHUCM
MHKPOOPTaHU3MOB, TPHOHBIX KYJBTYp, a TAKKE
(epMeHTOB. AKTya bHBIC TEXHOIOTHIECKUE
MTOAXO/IbI K PEIICHHUIO MPOOJIEMbI yTHIH3aLUH
OBITOBBIX M TIPOMBIIUICHHBIX MOTUMEPHBIX
orxoznoB. /Tema/
8.2 Broyrunmsarist HoMUMEpHBIX 0TX00B /JIex/ 3 4 VYK-1.4-3 JI1.1 J11.2 VYerHbll onpoc
OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4J13.5
2132
8.3 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit 3 4 YK-1.4-3 JIT.1J11.2 Bonpocsl o
muteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pasneny.

VK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2]13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4 J13.5
01032

Paznen 9. IIpome:kyTouHnasi arrecTauusi

9.1 3auer /Tema/ 3 0

9.2 IMonroroBka k 3auery /3a4ét/ 3 8,75 JIL.1J11.2
JT1.3J11.4
JI1.5J12.1
J12.2J13.1
J13.2 J13.3
J13.4 J13.5
3122

9.3 Ipunsartue 3auera /UKP/ 3 0,25 JI1.5

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DOoHJT OLIEHOYHBIX CPEACTB MpUBE/CH B [IpuitoykeHHH K pabouei mporpaMMe TUCIUTUTAHBI (CM. TOKyMeHT «O1ieHOYHbIe
MaTepHUaITbI TI0 TUCIMIUTHHE « AKTYaJTbHBIE MPOOJIEMBI XUMHH, XAMIYECKON TEXHOIOTUU M SKOJIOTHI ).




6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuaecTso/
ron Ha3BaHUE
3BC
JI1.1 |Iloba B. A. Oxonorud. [IpakTkyMm : yaeOHO-METOANYECKOE TOCOOUe HoBocubupck: | 978-5-7782-
HoBocubupcku | 1519-1,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIT 45064.html
TEXHUYECKHUN
YHUBEPCHUTET,
2011, 109 c.
JI1.2 | Jlapuna O.T. [TpompblnuIeHHas 9KOJOTUS : MPAKTUKYM CrtaBpomnonb: 2227-8397,
Cesepo- http://www.ip
Kagkasckuit rbookshop.ru/
¢benepanbubiii | 62861.html
YHUBEPCHUTET,
2015, 110 c.
JI1.3 |Tpumn T. E., [TpoMebIIeHHAs SKOJIOTHS | yaeOHOe Toco0He ISl BYy30B Mockaa: 5-238-00620-
Annenbu b. P., IOHUTHU- 9,
T'upycos 2. B., JAHA, 2017, http://www.ip
T'upycos 2. B. 526 c. rbookshop.ru/
74942 html
JI1.4 | Wneun A. I1., Kyaun [Ipon3BoacTBO a30THON KUCIOTHI CaHkT- 978-5-8114-
A. B. [etepOypr: 1459-8,
Jlans, 2013, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=12999
JI1.5 |Bpysxo, M. T, XUMHSA ¥ TEXHOJIOTHS ITONUMEPOB : yaeOHoe rmocobue Mocksa: 978-5-7264-
I'puropsesa, JI. C., MUCHU-MI'CY, |3449-0,
Opnosa, A. M. Ali TTu Ap https://www.i
Menuna, 95C prbookshop.r
ACB, 2024, u/140542.htm
131 c. 1
6.1.2. JlonotHUTeJILHAS JINTepaTypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHHE
OBC
JI2.1 |IlerunoB P. B., ITpompbInuieHHas: 6€30MacHOCTh W OKOJIOTHS : COOPHUK Capog: 2227-8397,
Poraues A. I1., MaTepHaJIoB iX CECCHH IIKOJIBI-CEMHHapa Poccuiickmit http://www.ip
Cepema E. A, denepanpubiii | rbookshop.ru/
YeboTapes A. A., simepHbId TIeHTp | 18456.html
wumreo M. B., — BHUNDO,
3aroponHeB B. A. 2010, 133 c.
JI2.2 |I'Bo3moBckwmii B. U. IIpompbinennas skonorusi. Yacts 1. Ilpuponssie u Camapa: 978-5-9585-
TEXHOTCHHBIE CUCTEMBI : ydeOHOe rmocodue Camapckuit 0291-2,
rocymapctBeHH | http://www.ip
Bl rbookshop.ru/
apxuTekTypHo- |20505.html
CTPOUTENBHBIN
YHUBEPCHUTET,
OBC ACB,
2008, 268 c.
6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | KonmnuecTso/
rox Ha3BaHHE

9bC




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC

JI3.1 |bumnanos A. B., KonnuratuBHblie CBOMCTBA PAaCTBOPOB : ydeOHOE MOCOOHE Kazans: 978-5-7882-
BymunoposaI'. B, Kazanckuit 1894-6,
Kpymuu C. B. HaIMOHANBHBIN | http:/www.ip

uccnenosarenb | rbookshop.ru/
CKUH 61977 .html
TEXHOJIOTHYECK

ui

YHUBEPCHUTET,

2016, 116 c.

JI3.2 |bapaesa JI. P., TexHOMOTHUS CyIb(HIA MTOTUCAIHKATA JKeJle3a Ha OCHOBE CEPBI Kazans: 978-5-7882-
AxmeroBa P. T., He(pTeXUMHIECKOro KOMIIIeKca 1 aMOP(HOro JUOKCUIA Kasanckui 1474-0,
XanpuHos A. 1., KPEMHUS : MOHOrpadus HaIMOHAJBHBIA | http://www.ip
HOcymosa A. A. nccienorarens | rbookshop.ru/

CKUi 63505.html
TEXHOJIOIHYECK

ui

YHUBEPCHUTET,

2013, 80 c.

JI3.3 | Arzamos P. 3., Broyrunuzanus noauMepHBIX OTXO0B : MOHOTpadus Kazans: 978-5-7882-
CuporkuH A. C., Kazanckuit 2086-4,
latuna P. @, HaIMOHAJBHBIN | http:/www.ip
Muxaiinos 0. M. uccnenosarens | rbookshop.ru/

CKHI 79270.html

TEXHOJIOIHYECK

3031

YHUBEPCHUTET,

2016, 176 c.

JI3.4 | Bomnkos B. A. Teopernueckne OCHOBBI OXpaHbl OKPYKAIOIIEH CPeIbl CaHkT- 978-5-8114-

[eTepOypr: 1830-5,

Jlans, 2015, http://e.lanbo

256 c. ok.com/books
/element.php?
pll_id=61358

JI3.5 | Tomanosa O.B., Xumus oKpyKaroliei cpesl : yued. mocodue CII6.: Jlans, 978-5-8114-
ITumuesa JI.A. 2013, 159c. 1504-5, 1

6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
D1 | DnexTpoHHO-OMOIMOTEYHAst cucTeMa «JIaHby, pexxuM goctymna — ¢ 1robdoro kommbeiorepa PIPTY 6e3 mapos.
D2 | DnexTpoHHO-OMOMMOTeYHast cucteMa «[PRbooksy, pesknM moctymna — ¢ moboro kommbiotepa PIPTY 6e3 mapons, u3 ceTu

HUHTEPHET 110 TapOJIto.

6.3 l'[epeqem, nporpaMmmMmHoOro odecrmeyeHus: U l/IH(l)OPMﬁIIP[OHHLIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeveHnb JUIIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHAEMOr0 MPOrPAMMHOI0 odecreyeHusi, B TOM YHCJIe

OTE€YECTBCHHOI'0 MPOU3BOACTBA

HaumenoBaHnue

Onucanne

OmneparronHas cucrema Windows

KOMMep‘{eCKaH JIMOCH3UA

Kaspersky Endpoint Security

KOMMCP‘ICCK&H JIMICH3UA

Adobe Acrobat Reader Coboanoe I[1O
OpenOffice Coboanoe I1O
Microsoft Visio KomMmepueckast uiieH3ust
Mozilla Firefox Csob6onuoe ITO

6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIJIMHBI (MO YJIA)




321 y4eOHO-aAMMHHUCTPATUBHBII KOpITyC. ydeOHasl ayAWTOpHs ULl NPOBEICHHS 3aHATHH JICKIMOHHOIO M CEMHHApPCKOIO
1 THTA, TPYIIOBBIX M WHAWBU-AYaTbHBIX KOHCYTbTalWH, TEKYIIETO KOH-TPOJII M MPOMEXKYTOUHOH arTectannu 44 mecTa,
npoektop Optima EW775, »sxpaH, MapkepHas [OCKa, MECTO JUIi IIPeHojaBaTeNs, OCHAIIEHHOE KOMIIBIOTEpOM,
JKUAKOCTHBIN Xpoma-Torpad Craiiep u MK ®dypre-criekrpomerp PCM2202

326 y4eOHO-aIMHHUCTPAaTHBHBIH KOpITyc. ydeOHas 1abo-paTopusi, OCHAIICHHas Ja0OpaTOpHBEIM 00OpYIOBaHHEM,
MOMEIIeHHe I XpaHeHus yaeoHoro obopynosanus [Tarers LCD Philips,

MapKepHasi JI0CKa,

MECTO TS TpernoaaBa-Teis, ocHaimeHHoe koMmmbioTepoM (Intel Core 15/4Gb), BBITSKHBIE HIKA]BHI,

2 muctusatop J19-4-02 “OMO”, nabop 1ab0paTOPHOW TOCYIBI JJIsi WHIUBUIYATEHONW pabOThHI, pEeaKTHBBI, HEOOXOIMMBIC
JUTSL BBITIOJTHEHUSI PadoT,

mka¢ cymmnpHbit SNOL 58/350 LFN,

Becsl OHAUS PA 214, ananutudeckue ¢ oBEpKOH,

Becsl OHAUS TA 152 B kOMIUIEKTE C THpei

328 yueOHO-aAMHHUCTPATHUBHBIA Kopmyc. 11 pabGoumx wmect (xkom-mbrorepHbrii kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TIOAKIIOUEHHsT K ceTH «VIHTepHeT» M obecredeHHeM JOCTy-lla B 3JIEKTPOHHYIO WH-(OPMAIMOHHO-
obpasoBarenbHyto cpeny PIPTY

8. METOANYECKHE MATEPHAJIBI I1O JUCIUITJIMHE (MO YJIIO)

Metoandeckue yka3anus npuBeaeHs! B [Ipuioxkennn k paboueit mporpaMme TUCUUATUIMHBI

OnepaTtop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH 3NEKTPOHHOM NOAMUCHIO

noannCcAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 18.06.25 10:21 (MSK) MNpocTas noanucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowmii kadeapon XT

KA®E/PbI

NOANUCAHO ®reoy BO "PrPTY", PIPTY, KosaneHko Buktop 18.06.25 10:22 (MSK) Mpocras noanucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowumii kacdeapont XT

BbIMYCKAIOLLIEV

KA®E/IPbI




