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'JTACOBAHO YTBEPXAIO
3aB. BeIIyCcKaromien kadeapot [Ipopexrop o YP
A.B. Kopsuko

AKTyaJIbHbIE IPO0JIEeMbI XUMUH, XUMUYECKOU
TEXHOJIOTHH U IKOJOTUH

pabouas mporpaMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi XUMHUYECKOH TEXHOJIOTHH
VYueOHsIit m1aH 18.03.01 22 00 XTl1.plx
18.03.01 XumMuueckast TEXHOJIOTUS
Kamnpuxars OakasnaBp
®opma oOydeHus oYHast
OO6mast TpyJ0EMKOCTh 23ET
Pacnipenesienne 4acoB JUCHUIIMHBI 10 CEMeECTPaM
Cemectp
(<Kypc>.<Cewmectp 3@
Ha Kypee>) Uroro
Henens 16
Bun 3ansarmit vIl PII v PIT
Jlexmuu 32 32 32 32
Wnas xoHTaKTHAS 0,25 10,25 (0,25 (0,25
pabora
Uroro ayn. 32,25 32,25 | 32,25 | 32,25
KonrakrHas padora |32,25 [32,25 |32,25 | 32,25
Cawm. pabora 31 31 31 31
Yacsl Ha KOHTPOJIb 8,75 |8,75 |8,75 |8,75
Hroro 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 coorBercTBru ¢ ®PI'OC BO:

®I'OC BO - 6akanaBpuart 1o HanpasieHuro noarorosku 18.03.01 Xumuueckas rexnomnorus (npuka3 Munobpaayku Poccun ot
07.08.2020 r. Ne 922)

COCTaBJICHAa Ha OCHOBaHHMHU y4eOHOTO IITaHa:
18.03.01 Xumuueckast TEXHOJIOTUs
YTBEPKIIEHHOTO YYE€HBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOTMH

[Iporokon ot 30.06.2022 1. Ne 5
Cpox petictus nporpammsl: 2022-2026 y4.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



Buzuposanmne PII/I 111 mcnosiHeHNs B 0YepeHOM y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJOTHH

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 111 ucnoiHeHns B oUepeHOM y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2024-2025 yue6HOM IOy Ha 3aceIaHuu Kadeapol
XUMHYECKOH TEXHOJOTHH

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnosiHeHns B 04epeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
XuMH4ecKoil TEXHOJIOT UM

[Iporokonm oT 20251. Ne

3aB. kadeapoit

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

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

XUMHYECKOH TEXHOJOTHH

[Iporokom or 2026 . Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 HGHBIO OCBOCHUS TUCHUIUIMHBI O3HAKOMUTL CTYACHTOB C aKTyaJIbHBIMU Hp06HeMaMI/I XHUMHHU, XHUMHYECKOH TEXHOJIOTUH K
OKOJIOTHMH

1.2 | OcHOBHBIE 3aJaul OCBOCHUS YICOHON NUCIUIIIHHBL O3HAKOMUTCS C OCHOBHBIMH COBPEMEHHBIMHU IpodIeMaMu
XUMHYECKOH TEXHOJIOIMH HEOPIraHMYECKHUX BELIECTB, XUMUCH IEPCIIEKTUBHBIX BELIECTB M MATEPHAIIOB, XUMHEH B
9KCTPEMAIBHBIX U SK30THUYECKUX YCIIOBHAX, HOBBIX XUMUYE-CKUX CTPYKTYP M MaTePHAJIOB, C aKTyaIbHBIMA
TEXHOJIOTHIECKIMH TTOIXOAAMH K PEIICHUIO TPOOJIEMbI YTHIM3AINH OBITOBBIX M MPOMBIIIICHHBIX ITOJTUMEPHBIX OTXOJIOB.

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

Hukn (paznpen) OIT: | OTO.0

2.1 | TpeOoBaHus K MpeABaAPUTEILHOMN MOATOTOBKE 00y4aK0IIErocs:

2.1.1 | O3HaKoMHUTENIbHAS TPAKTUKA

2.1.2 | YuebOHas npakTka

2.1.3 | UmxeHepHas U KOMIIbIOTEpHAas rpaduka

2.1.4 | O0mias u HeoOpraHMYECKast XUMUS

2.1.5 | BBeaenue B mpodecCHOHATBHYIO JIESTEIBHOCTh

2.1.6 | Dunocodus

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

2.2.1 | UmxenepHOEe 0hopMIIEHHE TPOILIECCOB XMMUUECKOW TEXHOIOTHU

2.2.2 | Metponorus, CTaHIapTU3aLM U cepTUDUKALHS

2.2.3 | CnexTpanpHble METOBI aHAIN3a

2.2.4 | CIeKTpOCKOIIYECKHAE METO/BI HCCIIEIOBAaHNS HE(TEIPOTYKTOB

2.2.5 | Teopetuueckue OCHOBBI XUMUUYECKOM TEXHOIOTUH IPUPOAHBIX SHEPIOHOCUTEINIEH U YIIIEPOJHBIX MaTEPUAIOB

2.2.6 | XuMu4ecKas TEXHOJIOTUs MNPUPOAHBIX BHCPFOHOCI/ITGHCﬁ " YIJICPpOJHBIX MaTCpHUaJIOB

2.2.7 | llpon3BoACTBEHHAs TPAKTUKA

2.2.8 | Texnonornyeckas (MMPOSKTHO-TEXHOIOTUYECKAs)

2.2.9 | Xumus vedtu

2.2.10 | Xumust IpUpOAHBIX SHEPrOHOCUTENIEH

2.2.11 | Amanu3 u ontumusanus X1 cucteMm

2.2.12 | KomnproTepHbIe TEXHOIOIMH IIPOSKTHPOBAHMS XUMUYECKUX IPEAIPUATUN

2.2.13 | Hayuno-uccrienoBaTenbckas paboTa

2.2.14 | OCHOBBI HayYHBIX HCCIICIOBAHUI U TPOCKTHPOBAHUS

2.2.15 | OcHOBBI TEXHOJIOTHH HEPTEXUMUUIECKOI'O CUHTE3a

2.2.16 | IIpoMsinmieHHast 6€30aCHOCTD

2.2.17 | TpexMepHOE MOAEIHPOBAHIE B HHXKCHEPHOM O(OPMIICHHH MPOIECCOB XUMUIECKOH TEXHOIOTHH

2.2.18 | XuMust OKpyXarolen cpesl

2.2.19 | Dxonorugeckue MpodIeMbl B XUMHYECKOH TEXHOJIIOTHH

2.2.20 | MogenupoBaHHE XUMHUKO-TEXHOJIOTMYECKUX TPOLIECCOB

2.2.21 | TloaroroBka K mpoLeaype 3alluThl U 3aIUTa BBHITYCKHONW KBAaNU()UKALIMOHHONW pabOThI

2.2.22 | TlpenaurioMHast IpaKkTHKa

2.2.23 | IIpon3BOACTBO KaTaIU3aTOPOB

2.2.24 | TexHomorHs KaTtaan3aTopos HedrenepepaboTKh

2.2.25 | TexHONOTUs MOTYYEHHUSI CMa30YHBIX MATEPHATIOB U XMMMOTOJIOTUS

2.2.26 | ToBapoBeneHue HEPTAHBIX U HEHTEXUMUUECKUX MPOTYKTOB

2.2.27 | O6mmas XxuMH4ecKast TCXHOJIOT U

2.2.28 | Oprannueckas XUMUS

2.2.29 | CucteMsl yIpaBIeHUsI XUMHKO-TEXHOJIOTHUECKUMH IPOIIECCaMU

2.2.30 | XumMuuecKkue peakropbl

2.2.31 | Texnomorndeckast (IIPOSKTHO-TEXHOJIOTHIECKAs)

2.2.32 | Hay4Ho-uccrnenoBareabCcKas pakTHKa

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 aHAJIN3a HAYYHO-TEXHUYECKOM U MPOEKTHO-TEXHOJOIMYECKOM JUTEepaTyphl O TEMAaTUKE HCCIeI0BaHUMI
YMmeThb

AHATM3UPOBATh HAYYHO-TEXHUYECKYIO W MPOCKTHO-TEXHOIOTMUYECKYI0 HH(MOPMAIUIO C UCIIONB30BAHUEM METOJIOB CHCTEMHOIO
nojaxona

Baagernb

HaBBIKAMH MOKMCKA U CHCTEMATH3alMU HAYYHO-TEXHHUUYECKONH M MPOSKTHO-TEXHOJIOTMYeCKOH HH(OPMAIUU C TPUMEHEHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH

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

CrocoObl aHaJdM3a U MEXaHW3Mbl XMMHUYECKUX PEaKLUi, MPOUCXOIAIINX B TEXHOJOTHYECKUX MPOLECCaX M OKPYKAIOIIEM MHUPE
YMmeThb

aHAIM3UPOBATh M UCIOJIH30BATh MEXAHU3Mbl XUMUYECKHUX PEAKIUU, POUCXOIIINX B TEXHOJOTHUYECKUX IPOLECCax U OKPYKAIOIIEeM
MuUpe

Baagersb

Croco0aMu aHaji3a U MEXaHW3MaMHU XHMHYECKHX PEaKIMi, MPOUCXOMSIIMMHA B TEXHOJOTHUSCKUX MPOIEcCaX W OKPYXKAIOIMEM MHUpE

B pesyabTaTte ocBOeHMS JMCHUILIUHBI (MOYJIs1) 00y4Yarouiics 10J5KeH

3.1 |3naTh:

3.1.1 CTPOCHHUC U CBOMCTBaA BCIICCTB, YHAaCTBYIOIINX B XUMHUKO-TCXHOJIOTMICCKOM ITPOLECCC, - OCHOBHBIC 3aKOHOMCPHOCTH IIPO-
TEKAHUA XUMHUYCCKUX ITPOLECCOB

3.1.2 | akonoru4eckue nocaeACTBUA TEXHOIOTMUYECKUX ITPOLIECCOB

3.2 | YmeTh:

3.2.1 MPOTrHO3UPOBATH BIIMSHUC PA3JIMIHBIX (baKTOpOB Ha pPaBHOBECHC B XUMUYCCKUX PCAKIHAX, OIPCACIIATL HAITPABJICHHOCTD
IIpo-11€CCa B 3aJaHHBIX HAYAJIbHBIX YCIOBUAX

3.2.2 NPUHUMATh KOHKPETHBIC TCXHUYICCKUEC PCIICHUS ITPU paspa60TI<e TCXHOJIOTHYICCKUX MTPOLECCOB, BI)I6I/IpaTI) TCXHUYCCKHUEC
CpeACTBA U TEXHOJIOIUHN C YICTOM DKOJIOTUICCKUX HOCHCI[CTBI/Iﬁ X IPUMCHCHUA

3.3 | Baragern:

3.3.1 | HaBBIKaMH pacdeTa PU3HKO-XUMUYECKAX CBOWCTB BEIIECTB ISl MIOHUMAHUS CBOMCTB MaTEpUAIIOB U MEXaHU3Ma
XUMHUECKUX MPOLIECCOB, MPOTEKAIOIINX B OKPY/KaIOILEM MUpE

3.3.2 [ ciocOOHOCTHIO TPHHUMATH KOHKPETHBIE TEXHIUECKUE PEHICHHS IIPU Pa3padOoTKe TEXHOIOTHIECKUX IPOLECCOB, BRIONPATD
TEXHUYECKUE CPEJICTBA U TEXHOJIOTUHU C y4ETOM SKOJIOIMYECKUX MOCAEICTBUN UX IIPUMEHEHUS

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 TPOOIEMbI XUMHUYECKON
TEXHOJOTMY HEOPraHMYECKHUX BELIECTB
CoBpEMEHHOE COCTOSTHUE, TIPOOJIEMBI
TEXHUYECKOr0 Pa3BUTHS a30THOM
MIPOMBIIIJIEHHOCTH, TEHACHIUH U POTHO3BI
COBEPLIEHCTBOBAHMSI IPOU3BO/ICTBA MUHEPAJIBHBIX
yI0OpeHHH, CHIPheBOI 0a3bl, ”HHOBAIIMOHHBIE
MIPOLIECCHI Ha MPEANPHUATUIX OTPACIIH.
IIpon3BoacTBO a30THOM KHCIIOTHI DUBHKO-
XUMHUYECKHE OCHOBBI IIPOIIECCOB, IPUMEHIEMBIX B
MIPOU3BOCTBE a30THOM KHUCIIOTHI, @ TAKKE
TEXHOJOTMYECKUE CXEMBI €€ IPOU3BO/ICTBA.
IToaxoas! K pacueTy OCHOBHBIX TEXHOJIOTMYECKUX
CTauii IOTY4EHHUs1 a30THOU KucaoThl. HoBbIE
TEXHOJIOTUYECKHUE PEILIeHUs s
COBEPILCHCTBOBAaHUs pou3BoacTBa. /Tema/

YceTHbIi onpoc.
Bompocsl o
paszneny.

1.2 CoBpeMeHHBbIE MTPOOJIEMbl XUMHYECKOM YK-1.4-3 JIT.1J11.2 YcTHbIH onpoc
TEXHOJIOTUH HEOpraHW4IEeCKUX BenecTs /JIex/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2JI3.3
JI3.4 JI3.5
0132
1.3 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHLyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nutepartypsl. [loaroroeka k 3auery. /Cp/ YK-1.4-y JI1.3 paszgeny.
VK-1.4-B JI1.4J12.1
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 KoHLeHTpUpOBaHUE U OYUCTKA IKCTPAKLIMOHHOM YcTHbli onpoc.
(docdopHoii kuciaoTel TexHONMOrHYSCKUE U Bonpocs! o
9KOJIOTMYECKHE MPOOJIEMBI U 3a71a4H TIepepadoTKN paszneny.
(ocdaTHOTO CHIPHS B KOHIICHTPUPOBAHHEIE
(bocdopHbIe U KOMIUIEKCHBIC YI00peHuUs. AHAIN3
CTPYKTYpBI OTpeOIeHUsT POCHATHOTO CHIPHSL.
ITporuo3sl pa3BUTHA TPON3BOACTBA (ochopHOI
KHUCIOTHL. TeHIeHIUHN pa3BUTHS IPOU3BOJICTBA
TEPMUYECKOM, SKCTPAKIIMOHHOM U OUUILIEHHON
(docdopHoii krca0T. VI3MEHEHUS CTPYKTYPHI
MHPOBOTO MPOU3BOACTBA U MOTPEOIICHHS
TEXHHYECKOI U MUIIEBOH (HOCPOPHOI KHUCTOTHL.
IlepcriekTUBBI pa3BUTHS IPOU3BOACTBA
ounteHHOH (ochopHoit kuciots! (ODK). Aranns
meTonoB nonyderus ODK cBuaeTenscTByeT, 4To
OCHOBHAs IPO0JIeMa 3aKITI0YACTCS B OYHCTKE OT
¢dTOpa, a TaKKEe KOMIIOHCHTOB, CBSI3aHHBIX C HUM B
pa3nYHBIC KOMIUICKCHBIE coeanHeHus. [TokasaHo,
4YTO HEOOX0AUMOE KaueCTBO MPOIYKTa
JIOCTUTAETCSI IIPU UCTIOIB30BAHUH YHUBEPCAIBHBIX
METO/I0B KOMILIEKCHON OUYUCTKH SKCTPAKLIMOHHON
¢docdopnoii kucaorsl (OPK). [TpoBenen ananus
coBpeMeHHbIX MeTo10B ouncTki DPK. [Tokazana
TIePCIEKTUBHOCTh TOHKOM 0uncTKH DK
azcopOUMOHHBIME MeTonamu. KHura MoxxeT ObITh
MoJie3Ha ISl YuTaTesei, 3aHAThIX B IPOU3BOJICTBE
HEOpraHMYECKUX BEUICCTB U MepepadboTke
(hochaTHOTO CHIPHSI HA KOHIIEHTPHPOBAHHBIE
(hochopHbIe U KOMIUIEKCHBIE YIOOPEHHS U YUCTHIE
(docthopubie conn. /Tema/
2.2 KoHnueHTpupoBaHe 1 04MCTKA SKCTPAKIIMOHHOM YK-1.4-3 JIT.1J11.2
(docthoproii kuciorst /JIex/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2JI3.3
JI3.4 JI3.5

01022




23 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU YK-1.4-3 JI1.1J11.2
nutepatypsl. [ToaroroBka k 3a4ery. /Cp/ YK-1.4-Y JI1.3
VK-1.4-B JI1.4J12.1
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 VYerHbIl orpoc.
SKCTPEMAJIbHBIX U 9K30TUYECKUX YCIOBUSX, HOBBIE Bonpocs! o
XMMHUYECKHE CTPYKTYPHI U MaTePHAIBL, paszneny.
MePCIEKTUBHBIE BEIIECTBA, TEXHOIOTHH U
MaTepHalbl, aKTyaJIbHbIEe HAIIPABICHUS Pa3BUTHS
COBPEMEHHOH XUMHHU B MaTepPHATOBEICHN:

KOHIIETII[IH, TEXHOJIOTUS U BEIIECTBA.
CoBpeMeHHBIE JOCTIXKEHUS] XUMUYECKOH HAYKH B
00J1aCTH HOBBIX TIEPCIEKTUBHBIX
Martepuainos. /Tema/
32 CoBpemeHHBIE TPoOIIeMBbI XUMUH. /JIex/ VK-1.4-3 JI1.1 J11.2 YceTHbIi ompoc
OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
33 M3y4eHne KOHCIIEKTa JISKIIUKA U pEeKOMEHIyeMOH YK-1.4-3 JIT.1J11.2 Bonpocsl o
nutepatypsl. [loaroroska k 3auery. /Cp/ OIIK-1.2-3 JI1.3 paszneny.
JI1.4J12.1
JI2.2J13.1
JI3.2J13.3
JI3.4J13.5
01032
Paznen 4. Texnousorus cyibgpuaa
NOJTHCUJIHMKATA JKeJie3a

4.1 TexHOMOTHS CYTh(pHIa TONUCHINKATA JKele3a Ha YcTHBIH onpoc.
OCHOBE Cepbl HE(PTEXUMHIECKOT0 KOMITIEKCa 1 Bormpocsr o
amop¢Horo nuokcuaa kpeMuust Crioco0sl paszgeny.
aKTHBAIMU KOMIIOHEHTOB JIJIsl 00CCIICUCHUS
XMMHYECKOTO B3aNMO/ICHCTBHS KOMITOHEHTOB H
MIOTy9IEHHs BBICOKOIPOYHOTO MaTepHaa.

MexaHN3M aKTUBUPYIOLIETO 1eHCTBUS
TEKTPOPHITBHOM JOOABKH XJIOpU/IA JKele3a Ha
KOMIIOHEHTBHI, TEXHOJIOTHIECKHIE TTapaMETPhI
CHHTe3a cyab(uIa MoTuCHINKaTa sxenesa. /Tema/

4.2 TexHonorus cynb(uaa MOIUCUIMKATA Kele3a Ha YK-1.4-3 JIT.1J11.2 YceTHbli ompoc
OCHOBE cepbl He(hTEXUMHUECKOTO KOMILIEKCa U OIIK-1.2-3 JI1.3
amopdHoro nuokcuaa kpemuust /Jlex/ JI1.4713.1

JI3.2JI3.3
JI3.4 JI3.5
3132
43 M3ydeHune KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn VK-1.4-3 JI1.1 JI1.2 Bonpocs o
nutepatypsl. [loaroroBka k 3agery. /Cp/ YK-1.4-Y J1.3 pazzeny.
YK-1.4-B JI1.4J12.1
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 TOHKOIIEHOUHBIE HEOPIAaHUYECKUE HAHOCUCTEMBI YceTHbIi onpoc.
Oco0eHHOCTH TOHKOIIJIEHOYHOTO COCTOSIHUS Bonpocs! o
BEIIIECTBA W KJIACCU(HUKAIII TOHKUX IJICHOK, pasneiry.
SIBIISTFOLIAXCSI 00BbEKTaMH (PU3UKOXUMHHU
Ha”ocucTeM. CriocoObl MOMy4YeHuUs] TOHKUX
ruieHOK. OCHOBHBIE (DPU3MKO-XUMHYCCKUE
(haxTOpBI, 00YCIIOBIMBAIOIIIE TOMYyICHHE IIEHOK
T10 30JIb-TeJIb TEXHONOTUU. DUBUKO-XUMHUECKHE
3aKOHOMEPHOCTH U CBOMCTBA IJICHOK,

MIOTY9YEeHHBIX U3 TUICHKOOOPA3yIOIINX PacTBOPOB
Ha OCHOBE OKCHUJIHBIX CUCTeM 3eMeHToB [[1-V
TpyIN Nepuoaudeckoit cuctemsl. /Tema/
5.2 ToHKOIIIEHOYHBIE HEOPTaHUYECKUE YK-1.4-3 JIT.1J11.2 YerHblii onpoc
HaHocucTeMbl /JIek/ OIIK-1.2-3 JI1.3
JI1.4713.1
JI3.2JI3.3
JI3.4 JI3.5
3132

5.3 M3ydeHne KOHCIIEKTa JIGKIUN U pEKOMEHIyeMOn VK-1.4-3 JIT.1 JI1.2 Bonpocst o

nutepatypsl. [loaroroBka k 3agery. /Cp/ YK-1.4-Y JI1.3 pazzeny.
VYK-1.4-B JI1.4J12.1

OIIK-1.2-3 J12.2J13.1

OIIK-1.2-Y | JI3.2J13.3

OIIK-1.2-B JI3.4 JI3.5

2122

Pazgen 6. KoturaruHble cBoiicTBa
PacTBOpOB

6.1 Konnurarusasie cBoiicTBa pacTtBopoB dusuko- VYcTHbIi ompoc.
XUMHUYECKHUE CBOMCTBA PACTBOPOB, OTPAYKAIOLIHX, Bonpocsl o
HapsLy ¢ KOHCTUTYTHBHBIMU U aIUTUBHBIMU paszneny.
CBOICTBaMH, €IIle U KOJUINTATHBHBIE, BIUSIOIIIE
Ha LeJBIH psifl crienu(pUIecKux 0COOeHHOCTEH
PacTBOPOB, a TAKXKE METO/IbI OIIPEIEeTICHHS
Pa3IHYHBIX XapaKTEPUCTHICCKUX BEITHUUH.

OCHOBHBIC ITONIOKEHUS 00 0COOEHHOCTSIX
PacTBOPOB, X KOHLEHTPALUU U METOAX
OIIpeNeNICHNS KaK Al JUCCOLUUPYIOLINX, TaK U
JUISL HEANCCOIUHPYIONTUX MoneKyll. CyITHOCTb
METOJ/IOB PACYETOB MOJIEKYJISIPHBIX Macc
pacTBOPUTEIIS U PACTBOPEHHOIO BELIECTBA, KPHO-
1 30YIUTHOCKOITNIECKUX KOHCTAHT, OCMOTHYECKHIX
SIBIIEHUI U CITOCOOOB M3TOTOBJICHUSI MEMOpaH IS
MeMOpaHHBIX METOAOB pa3ieeHus cMeceil,

ko3 uIHeHTa pacpeaeeH s 1
SKCTPArupOBaHUS TPETHETO KOMITOHEHTA U3
pactBOpoB u 1p. /Tema/

6.2 Konnuratusasie cBoiicTBa pactBopoB Ou3uKo- YK-1.4-3 JIT.1J11.2 YcTHbIiH ompoc
XUMHYECKHE CBOMCTBA PACTBOPOB, OTPAYKAIOIHX, OIIK-1.2-3 JI1.3
Haps1y ¢ KOHCTUTYTUBHBIMU U aJIUTUBHBIMU JI1.4J13.1
CBOMCTBaMH, €III¢ ¥ KOJUINTaTUBHBIC, BIMSIOIINE JI3.2 J13.3
Ha IeJbIA psaa crennpuIeckux 0COOCHHOCTEH JI3.4 JI3.5
pacTBOpPOB, a TAKXKE METOJBI OIPENCICHNUS 21032
Pa3JINYHBIX XapaKTePUCTUIECKUX BennduH. /JIex/

6.3 M3ydeHune KOHCIIEKTa JIGKIUN U pEeKOMEHLyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
autepartypsl. [loaroroeka k 3auery. /Cp/ YK-1.4-Y JI1.3 paszgeny.

VK-1.4-B JI1.4J12.1
OIIK-1.2-3 J12.2J13.1
OIlIK-1.2-y | JI3.2JI3.3
OIIK-1.2-B JI3.4 JI3.5

3132

Paznea 7. TeopeTnyeckue 0CHOBbI OXPAHBI
OKpY:Karouieii cpeabl




7.1 TeopeTnyeckue OCHOBBI OXPaHbI OKPYXKAIOLIEH 3 0
cpensl Teopertnyeckue OCHOBBI HanOOIIEE
PpacIpocTpaHeHHBIX IPH OYMCTKE CTOYHBIX BOJ
BO3/[yXa TEXHOJOTMYECKHUX MPOIECCOB —
azcopOLuy ra3oB Ha TBEpABIX aacopOeHTax, ¢a-
30BBIX NPEBPALICHIH, ICHHON Cerapaiuy 1
(notarum, ancopOIK U3 PacTBOPOB U
(IoKyIAINH, OCaXKICHUS U (PUIb-TPALIUH,
HOHHOTO 0OMeHa, 00paTHOro ocMoca | T. 1. /Tema/

YceTHbIi onpoc.
Bompocsl o
paszneny.

7.2 TeopeTrrnyeckue OCHOBBI OXPaHbl OKPYKAKOIIEH 3 4 YK-1.4-3 JIT.1J11.2 YcTHbI# onpoc
cpenbt /Jex/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2JI3.3
JI3.4 JI3.5
0132
7.3 M3ydeHune KOHCIIEKTa JIEKIUN U pEeKOMEHLyeMOn 3 4 YK-1.4-3 JIT.1J11.2 Bonpocs! o
autepartypsl. [loaroroeka k 3auery. /Cp/ YK-1.4-Y JI1.3 paszgeny.

VK-1.4-B JI1.4J12.1
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 buoyrunuzanys noaMMepHBIX OTXOA0B 3 0 YcrHbli onpoc.
XapaKkTepuCcTUKa HEKOTOPBIX KPYITHOTOHHAKHBIX Bormpocsr o
MTOTMMEPHBIX MAaTEPHAJIOB M OTXOIOB Ha X pazneiry.
OCHOBE, COBPEMECHHBIX METOOB U IIPOLIECCOB MX
JECTPYKIIMHU C MCIIONIb30BaHHEM
MHKPOOPTaHU3MOB, TPHOHBIX KYJIBTYP, a TAKKe
(hepMeHTOB. AKTyalTbHBIE TEXHOIOTHIECKUE
MOAXO/IbI K PELICHHUIO MPOOIEMbI YTHIN3AHN
OBITOBBIX U MPOMBIIUICHHBIX TTOTMMEPHBIX
orxonos. /Tema/
8.2 Broytnnmzarms mommMepHBIX 0TX0m0B /JIex/ 3 4 VYK-1.4-3 JI1.1 J11.2 YceTHbIi ompoc
OIIK-1.2-3 1.3
J11.4J13.1
JI3.2J13.3
JI3.4J13.5
2132
8.3 W3yueHne KOHCIEKTa JEKIMHA U PeKOMEHyeMOi 3 4 YK-1.4-3 JIT.1J11.2 Bonpocsl o
nutepatypsl. [loaroroBka k 3adery. /Cp/ YK-1.4-Y JI1.3 pasneny.

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

D192
Paznen 9. IIpome:kyTouHnasi arrecTauusi
9.1 3auer /Tema/ 3 0
9.2 IMoxroroka k 3auety /3auét/ 3 8,75 JIL.1J11.2
JI1.3
JI1.4J12.1
JI2.2J13.1
JI3.2 J13.3
JI13.4 J13.5
21022
9.3 Ipunsartue 3agera /MKP/ 3 0,25

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DoHJT OIIEHOYHBIX CPEICTB NpUBeACH B [IpuioxkeHnn K paboyel mporpaMme TUCHUATUIMHBI (CM. TOKyMeHT «OlieHOUHbIe
MaTepHaIbl 10 JUCIUTUINHE « AKTYaTbHBIC TIPOOJIEMBI XUMUH, XUMUIECKON TEXHOJIOTHU ¥ SKOJIOTHIY ).




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

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommgecto/
ron Ha3BaHUE
3BC
JI1.1 |Iloba B. A. Okomnorud. [IpakTukyM : yueOHO-METOINUECKOE TOCOOHe HoBocubupck: | 978-5-7782-
HoBocubupcku | 1519-1,
i http://www.ip
rocymapctBeHH | rbookshop.ru/
BIT 45064.html
TEXHUYECKUH
YHUBEPCHUTET,
2011, 109 c.
JI1.2 | Jlapuna O.T. [TpoMbIlUIeHHAS SKOJOTHSI | TPAKTHKYM CTtaBporons: 2227-8397,
Cesepo- http://www.ip
Kagkazckuit rbookshop.ru/
¢benepanbubiii | 62861.html
YHUBEPCHUTET,
2015, 110 c.
J1.3 |I'puman T. E., ITpomsInIIeHHAs 3KOJOTHS : yaeOHOe Toco0He It By30B Mockaa: 5-238-00620-
Annenbu b. P., IOHUTU- 9,
T'upycos 2. B., JAHA, 2017, http://www.ip
T'upycos 2. B. 526 c. rbookshop.ru/
74942 html
J1.4 |Wneun A. I1., Kyaun ITpou3BOACTBO a30THOM KUCIIOTHI CaHkr- 978-5-8114-
A. B. [TetepOypr: 1459-8,
Jlans, 2013, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=12999
6.1.2. JlonosiHuTEILHASA JUTEpPaTypa
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarenscrBo, | Kommaecto/
rox Ha3BaHUE
3BC
JI2.1 |Ierunos P. B., IIpoMeimnenHas 6€30MacHOCTb U YKOJIOTHUS : COOPHUK Capos: 2227-8397,
Poraues A. I1., MaTepHAaJIOB iX CECCHH IIKONbI-CEMHHAPA Poccuiickuii http://www.ip
Cepena E. A, denepanbubiit | rbookshop.ru/
Yebotapes A. A, saepHbId eHTp | 18456.html
Ilumnenos M. B., — BHUNDD,
3aropoaHes B. A. 2010, 133 c.
JI2.2 | I'Bo3moBckwmii B. 1. [Ipomeimiennas sxonorus. Yacts 1. Ipupognsie u Camapa: 978-5-9585-
TEXHOT'CHHBIE CHCTEMEI : y4eOHOe oco0ue Camapckuit 0291-2,
rocynapcTBeHH | http://www.ip
Bl rbookshop.ru/
apxutektypHo- |20505.html
CTPOUTEIbHBIN
YHHBEPCHUTET,
3BC ACB,
2008, 268 c.
6.1.3. MeTtoauyeckue pa3padoTku
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
ron Ha3BaHUE

9bC




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

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

uccnenosarenb | rbookshop.ru/
CKUH 61977 .html
TEXHOJOTUIECK

ui

YHUBEPCHUTET,

2016, 116 c.

JI3.2 |bapaesa JI. P., TexHoMOTUS CyAb(HIA MOTUCHITHKATA YKelle3a Ha OCHOBE CEPhI Kazans: 978-5-7882-
AxmeroBa P. T., He(pTEeXUMUYECKOro KOMIIIEKca U aMOp(HOro ANOKCHIA Kasanckuii 1474-0,
XanpuHos A. 1., KPEMHUS : MOHOrpadusi HaIMOHAJBHBIA | http://www.ip
HOcymosa A. A. uccienoBarens | rbookshop.ru/

CKUi 63505.html
TEXHOJIOTUYECK

ui

YHUBEPCHUTET,

2013, 80 c.

JI3.3 | Arzamos P. 3., Buoytunuzanust moJuMepHbIX OTXOA0B : MOHOTpadust Kazans: 978-5-7882-
CuporkuH A. C., Kazanckuit 2086-4,
latuHa P. @., HaIMOHAJBHBIN | http:/www.ip
Muxaiinos 0. M. uccnenosarens | rbookshop.ru/

CKHI 79270.html

TEXHOJIOTHIECK

3031

YHUBEPCHUTET,

2016, 176 c.

JI3.4 | Bomnkos B. A. TeopeTrnyeckue OCHOBBI OXpaHbl OKPYKAIOIIEH CPeIbI 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 oKpyXKarolei cpelsl : 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-OMOIMOTEHas cucTeMa «JIaHby, pexuM JocTyna — ¢ irobdoro kommbetotepa PIPTY 6e3 mapons.
22 | DnekTpoHHO-OMOIHMOTEHas cucteMa «[PRbooksy, pexum goctyna — ¢ moboro kommbiotepa PITPTY 6e3 mapons, u3 cetn

HWHTCPHET O APOJIIO.

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

OmneparmonHas cucrema Windows

KOMMep‘{eCKaH JIMOCH3UA

Kaspersky Endpoint Security

KOMMCP‘ICCK&S{ JIMICH3UA

Adobe Acrobat Reader Coboanoe I[1O
OpenOffice Coboanoe I1O
Microsoft Visio KomMmepueckast uieH3ust
Mozilla Firefox Csob6onuoe ITO

6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIJIMHBI (MO YJIA)




321 y4eOHO-aAMMHHUCTPATHBHBIA KOpITyC. ydeOHas ayauTOpusl IUIsl NPOBEICHHS 3aHATHI JICKIMOHHOIO M CEMHHApPCKOIO
1 THUIA, TPYIIOBBIX M WHAWBU-AYaIbHBIX KOHCYNBTAIlMH, TEKYIIEro KOH-TPOJS M MPOMEXKYTOYHOH aTrecTannu 44 MecTa,
npoektop Optima EW775, sxpaH, MapkepHas J[OcKa, MECTO JUIi IpPEHojiaBaTels, OCHAIIEHHOE KOMIIBIOTEPOM,
JKUAKOCTHBIN xpoMa-Torpad Craitep u UK dypbe-ciekrpomerp DCM2202

326 y4eOHO-aIMHHUCTPATUBHBIA KOpIyc. ydeOHas 1abo-paTopusi, OCHAIICHHas Ja0OpaTOpHEIM 00OpYIOBaHHEM,
MOMEIIeHHe I XpaHeHus yaeoHoro obopynosanus [Tarers LCD Philips,

MapKepHasi JI0CKa,

MECTO JIJIs TpernoaBa-Tens, ocHaenHoe kommnboTepoM (Intel Core 15/4Gb), BBITSXKHBIE HIKA]BHI,

2 muctisitop J13-4-02 “OMO”, Habop 1ab0paTOpHONH TOCYIBI JJIsi WHIUBHIYATEHONW pabOThI, PEaKTUBBI, HEOOXOIMMBIC
JUTSL BBITIOJTHEHHSI Pador,

mka¢ cymmnpHbit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutiueckue ¢ moBEpKOH,

Becsl OHAUS TA 152 B kOMIUIEKTE ¢ TUpEH

328 yueOHO-aAMHHUCTpAaTHBHBI kopmyc. 11 pabGoumx wmect (kom-mbrorepHbri kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TOAKIIOYEHHss K cetn «VHTepHeT» M oOecredeHHeM JOCTy-IIa B 3JIEKTPOHHYIO HH-(OPMAaIMOHHO-
oOpasoBarenbHyto cpeny PIPTY

8. METOANYECKHE MATEPHAJIBI I1O JUCIUITJIMHE (MO YJIIO)

Metonuueckue yka3aHus npuBeneHsl B [Ipunoxenuu k pabodeil mporpaMmme JUCHUTUTAHBI

MoanucaHo 3aBeayowmM kaceapbl ®reoy BO "PIrPTY", PIPTY, KoBaneHko BukTtop Bacunbesud, 3aBeaytowmin kacdeapoit XT
20.02.2023 13:30 (MSK), MpocTtas nognuco

MNMoanucaHo 3aBeaywuM Bbinyckatowei kacdeapol ®r60Y BO "PIPTY", PIPTY, KoBaneHko BukTop Bacunbesnd, 3aBeaytowmin kacdeapoit XT
20.02.2023 13:30 (MSK), MpocTast noanucb

MoanucaHo npopekTopom no YP ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceli BauyecnaBosud, MpopekTop no yyebHoi paboTte
27.02.2023 10:45 (MSK), MpocTast noanucb




