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_21 00 XT2.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
YTBEPKIIEHHOT'O YYEHBIM COBETOM By3a oT 25.06.2021 mpotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOTMH

[Iporokon ot 30.06.2022 1. Ne 5
Cpox petictus nporpammsl: 2021-2025 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



Buzuposanmne PII/I 111 mcnosiHeHNs B 0YepeHOM y4eOHOM roay

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

[Iporokonm or 2022 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 111 ucnoiHeHns B oUepeHOM y4eOHOM roay

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

[Iporokonm or 2023 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnosiHeHns B 04epeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnonHeHus B 2024-2025 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMH4ecKoil TEXHOJIOT UM

IIporokom ot 2024r. Ne

3aB. kadeapoit

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

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

XUMHYECKOH TEXHOJOTHH

[Iporokom or 20251, 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

OCHOBHEIE 3aJa4r OCBOCHUA yqe6H0171 JAUCHUTIUIMHBI: O3HAKOMUTCS ¢ OCHOBHBIMU COBPEMCHHBIMU np06neMaM14
XUMHUYECKON TEXHOJIOTHH HEOPraHUYCCKHUX BEIICCTB, XUMHUEH NEPCIICKTUBHBIX BEIIECTB U MaTCpHAJIOB, XHMHUEN B
OKCTPEMAJIBHBIX U OK30THYCCKUX YCJIIOBHAX, HOBBIX XUMHUYC-CKUX CTPYKTYP U MaTCpHUaJIOB, C AKTyaJIbHbBIMU
TEXHOJIOTUYCCKUMHU TTOAXOAaMHU K PEHICHUIO HpOGJ’IeMLI yruiamzannuu OBITOBBIX U IIPOMBIIIIICHHBIX MMOJIUMEPHBIX OTXOH0B.

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

Hukn (paznpen) OIT: | OTO.0

21

TpeGoBaHus K MpeABAPUTEIbLHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1

O3HaKOMUTEIbHAS IMpaKTHUKa

2.1.2

VYueOHast mpakTHKa

2.13

WmxeHepHast M KOMIIbIOTepHas rpaduka

2.14

OO61mrast 1 HeopraHUIECKast XUMUS

2.1.5

Beenenne B mpo)eCCHOHANBHYIO IATENFHOCT

2.1.6

@unocodpus

2.2

Jucuunanabl (MOAYJIN) M MPAKTHKH, /IS KOTOPBIX OCBOCHHE JAHHOH TUCHUIIINHBI (MOXYJIs) HEOOXOAUMO KAaK
npeiIecTBYOIIee:

221

HH)KCHGpHOC 0(1)OpMJ'IeHI/IC IIpoLECCOB XUMHYECKON TEXHOJIOTHH

222

Mertponorus, cTaHgapTU3alys U CepTUDHKALHS

223

CHCKTpaJH)HI)IC MCTO/JbI aHAJIN3a

224

CHeKTpoCKOMHYIEeCKHEe METOABI NCCIEOBAHMUS HEPTETIPOTYKTOB

225

TeopeTnueckre OCHOBBI XUMUUECKON TEXHOJIOIUU IIPUPOJHBIX SHEPTOHOCUTENIEH U YIVIEPOIHBIX MaTEPHAIOB

226

XuMHueckass TEXHOJIOTHS MNPUPOAHBIX BHCPFOHOCI/ITGHCﬁ " YIJICPpOJHBIX MaTCpHUaJIOB

227

HpOI/ISBOZ[CTBCHHaH IMpaKTHUKa

228

TexHonoruueckas (MPOESKTHO-TEXHOIOTHIECKast)

229

Xumus HepTH

2.2.10

XuMus NPUPOJHBIX SHEPrOHOCUTEIEH

2.2.11

Anamm3 u ontumuzanusa XT cucrtem

2.2.12

KOMHB}OTCpHBIC TCXHOJIOTUH ITPOCKTUPOBAHUSA XUMHUYCCKUX Hpe}ll’[pHﬂTPIﬁ

2213

Hay‘IHO-HCCHGZ[OBaTeHLCKaﬂ pa60Ta

22.14

OCHOBBI Hay4YHBIX HCCIeA0BaHUN 1 MMPOCKTUPOBaHUSA

2.2.15

OCHOBBI TEXHOJIOTHH HEPTEXHUMUYECKOI'O CUHTE3a

2.2.16

IIpomslmneHHas 6€30MacHOCTh

2.2.17

TpexmepHOE MOJIETIPOBAHNE B MHKEHEPHOM O(OPMIICHHH NTPOLECCOB XUMHUIECKOH TEXHOIOT NI

2.2.18

XuMHsI OKpYKarollel cpesbl

2.2.19

DKOJIOrHYCCKHUE HpO6J’[CMBI B XMMHYECKON TEXHOJIOTHH

2220

MOZ[GJ'IPIpOBaHI/Ie XUMHUKO-TEXHOJIOI'MYECKUX MMPOLECCOB

2.2.21

INoaroroBka K mpolenype 3alluThl U 3alIUTa BBIIYCKHON KBaIU(HKAIMOHHON PadoThI

2.2.22

[Ipennuniomuast npakTuka

2223

HpOI/I3BO,HCTBO KaTaJanu3aTopoB

2.2.24

TexHOIOorus KaTaIu3aTopoB HeTenepepadoTKn

2.2.25

Texnomorus NOJIY4YCHHA CMAa309HBIX MaTCPHUAJIOB U XUMMOTOJIOTUA

2.2.26

ToBapoBeneHne HEPTAHBIX 1 HEPTEXMMUIECKHX MTPOIYKTOB

2227

OO011as XuMHIECKast TEXHOJIOTHS

2.2.28

Opranuyeckas XUMUS

2.2.29

Cucremsl ypaBJICHUS XUMHUKO-TEXHOJIOTHYECKUMU IPOLeCCaMn

2.2.30

XUMHUECKHE PEAKTOPbI

3. KOMIIETEHIIMHA OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIUITJINHBI

(MOZYJISA)

YK-1:

Cnoco0eH ocyuecTB/ISITh MOUCK, KPUTHYECKHUI aHAIU3 M CMHTe3 HHGOPMALMHU, IPUMEHATh CUCTEMHBII MOAX0/ 1JIs1

peuieHus MOCTABJICHHBIX 3a/1aY1




YK-1.4. IlpumMeHsieT cHCTeMHBII MOAXO0/ NMPH aHAIN3e HAYYHO-TEXHHYeCKOI U MPOeKTHO-TeXHOJI0Orn4eckoii uHGopmannn

3HaThb

CHOBHBIC TIPUHIIMITBI aHATHM3a HAYYHO-TEXHUYECKOW W MPOEKTHO-TEXHOIOTHUECKON JHUTEpaTyphl 110 TeMaTUKe UCCIeI0BaHUMI
YMmeTh

AHATM3UPOBATh HAYYHO-TEXHUYECKYIO U MPOSKTHO-TEXHOIOTMUECKYI0 HH(MOPMAIUIO C UCTIONB30BAHUEM METOJIOB CHCTEMHOIO
nmojaxona

Baagersb

HaBBIKAMU TOMCKA U CHCTEMAaTH3allMU HAyYHO-TEXHHYECKOH M MPOESKTHO-TEXHOJIOTMYEeCKOH HH(OpPMAIUU C TPUMEHEHHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH

OIIK-1: Cnoco0en u3yuaTtb, aHAJIU3UPOBATH, UCIIOJbB30BATH MEXAaHU3MbI XUMHYECKUX peﬁKHHﬁ, npoucxoadauiux B
TEXHOJOIrHYECKHUX Mpoueccax u OKpy:KawueM MUpPE, OCHOBBLIBAsICh HA 3HAHUAX 0 CTPOCHMH BelleCTBA, IpUpoOIe
XUMHYECKOH CBSI3M M CBOMCTBAX Pa3JIMYHbIX KJIACCOB XUMHYECCKHUX 3JIEMEHTOB, coenm{enm‘i, BEIIECTB U MAaTEPHUAJIOB

OIIK-1.2. AHau3upyeT M UCNOJIb3YeT MEXaHU3Mbl XHMHYECKUX PEAKIUI{, MPOMCXOISANINX B TEXHOJOTHYECKUX MPOIEccax u
OKpY:KamuieM MUpPe, OCHOBbLIBASICH HA 3HAHUAX 0 CTPOCHUH BelIeCTBA, IIPUPOIEC XMMHYECKOM CBSI3H U CBOMCTBAX
PA3JIMYHBIX KJIACCOB XMMUYECKHX 3JIEMEHTOB, COeJUHEHH T, BeIIeCTB H MAaTepPHAJIOB

3HaThL

CIOCOOBI aHANK3a U MEXaHM3Mbl XUMUYECKUX PEAKLUHA, MPOUCXOISIINX B TEXHOJOTHYECKHUX MPOIECCaX U OKPYKAIOIIEM MHUPE
YMmeTh

aHATM3UPOBATH M HCTIONB30BaTh MEXaHU3MBI XUMUUECKUX PEAKIUH, TPOUCXOIAIINX B TEXHOJIOTUIECKUX TPOIECCaX U OKPYKAIOIIEM
MHpe

Baanernb

crocob0aMu aHali3a U MEXaHU3MaMHU XUMHYECKHX PEaKIni, MPOUCXOMSIIMMH B TEXHOJOTHUSCKUX IMPOIeccaX W OKPYXKAIOIMEM MUpE

B pe3yabTaTe 0cBOEHMS AUCHUILIMHBI (MOYJIs1) 00y4alOIIMiics 10/KEH

3.1 |3uaTs:

3.1.1 | ctpoeHme U CBOMCTBA BEIIECTB, yIACTBYIOIIUX B XUMHUKO-TEXHOJIOTHUECKOM IPOIECCE, - OCHOBHBIE 3aKOHOMEPHOCTH IPO-
TEKaHUS XUMHUYECKUX IPOLIECCOB

3.1.2 | akonoru4eckue nocaeACTBUsA TEXHOJOTMUYECKUX IIPOLIECCOB

3.2 | YmeTh:

3.2.1 MIPOTrHO3UPOBATh BIIMSHUC PA3JIMIHBIX (I)aKTOpOB Ha PaBHOBCCHC B XUMUYCCKUX PCAKIHAX, OIPCACIIATL HAITPABJICHHOCTD
IIpo-11€cCa B 3aJaHHBIX HAYaJIbHBIX YCIOBUIX

3.2.2 | mpuHUMATh KOHKPETHBIE TEXHUUSCKHE PEIICHUS IPU pa3paboTKe TEXHOIOTHYECKUX TIPOIIECCOB, BEIONPATh TEXHUIECKHE
CPEICTBA U TEXHOJIOTUU C yYETOM SKOJIOIMYECKUX MOCIEACTBUN UX IPUMEHEHUS

3.3 | Baragern:

3.3.1 | HaBBIKaMU pacdeTa (HPU3UKO-XUMHIECKUX CBOWCTB BEIIECTB JUIS IIOHUMAaHHS CBOMCTB MaTepHaJIOB U MEXaHH3Ma
XMMHUYECKUX MPOIECCOB, MPOTEKAIOIIUX B OKPYXKAIOLIEM MUpPE

3.3.2 [ cHOCOOHOCTHIO IPHHUMATH KOHKPETHBIE TEXHIUECKUE PELISHHs IPU pa3paboTKe TEXHONIOIMYECKUX IPOLECCOB, BBIOUPAThH
TEXHUYECKUE CPECTBA M TEXHOJIOTHHU C YHETOM SKOJIOTMUECKUX MOCIEACTBUI NX TPUMEHEHHS

4. CTPYKTYPA U COAEPKAHUE TUCOUILINHBI (MOLYJI5)

Koz HanmenoBanue pasaesioB U TeM /Buj 3anatus/ | Cemectp / | Haco | Komneren- | JIutepaTtypa ®opma
3aHATHSA Kypc 1070 KOHTPOJIS1

Pazgen 1. CoBpemeHHbIe POOIeMbI
XMMHYECKOH TeXHOJIOT UM HEOPraHu4eCKux

BeleCTB

1.1 CoBpeMeHHbIe IP00JIEMbl XUMUYECKON 3 0 YcTHBIi onpoc.
TEXHOJIOTUH HEOPTaHUYECKHX BEIIECTB Bonpocsr o
CoBpeMeHHOE COCTOSHHE, ITPOOIIEMBI pasgeny.

TEXHUYECKOr0 Pa3BUTHS a30THOM
MPOMBINIJICHHOCTH, TCHICHIIUHN U ITPOrHO3BI
COBEPIICHCTBOBAHMS ITPOU3BO/ICTBA MUHEPAIHHBIX
yI0OpeHHH, CHIPheBOi 0a3bl, ”HHOBALIMOHHBIE
MIPOLIECCHI Ha MPEANPHUATUIX OTPACIIH.
IIpon3BoacTBO a30THOM KHCIOTHI PUBHKO-
XUMHUYECKHE OCHOBBI IIPOIIECCOB, IPUMEHIEMBIX B
TIPOU3BOCTBE A30THOM KHUCIIOTHI, a TAKKe
TEXHOJIOTHYECKHE CXEMbI €€ IPOU3BOJICTBA.
ITonxozp! K pacyeTy OCHOBHBIX TEXHOJIOTHYECKHX
CTaaui OTy4eHus: a30THOU KucaoThl. HoBbie
TEXHOJOTMYECKUE PEILECHHS ISt
COBEPIICHCTBOBaHMS Mpou3BoacTRa. /Tema/




1.2 CoBpeMeHHBIE TPOOIEMbI XUMHUYECKON YK-1.4-3 JI1.1J11.2 VYerHblii ompoc
TEXHOJIOTHH HEOpPraHWYECKHX BemecTs /JIek/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
1.3 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nutepatypsl. [Toaroroska k 3auery. /Cp/ VK-1.4-Y J1.3 pasneiry.
VK-1.4-B JI1.4J12.1
OIIK-1.2-3 JI2.2J13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | JI3.4J13.5
21022
Paznen 2. KoHueHTpupoBaHHe U 0YHCTKA
IKCTPAKLMOHHOM (pochOpPHOI KHCIOThI
2.1 KonuenTpupoBanue 1 04UCTKa SIKCTPAKIIMOHHON YceTHbIi ompoc.
(dochopHoii kKucoTe TeXHOMOrHYECKHE U Bonpocsl o
9KOJIOTHYECKUe NMPoOIeMbl U 3a7aull nepepaboTKH paszneny.
(ocdaTHOTO CHIPHS B KOHIICHTPUPOBAaHHEIC
(hochopHbIe 1 KOMIUTEKCHBIE YI0OpeHHS. AHAIH3
CTPYKTYpHI OTpeOIeHus: Poc(aTHOro ChIpbsL.
IIporao3sl pa3BUTHS IPOM3BOACTBA (ochHopHOI
KUCIOTHI. TeHIeHnn pa3BUTHS IPOM3BOCTBA
TEPMUYECKOH, SKCTPAKIIMOHHON U OUUILEHHOH
(docdopHoii Kuca0T. I3MEHEHHS CTPYKTYPHI
MHPOBOTO IPOM3BOACTBA U MTOTPEOIICHHS
TEXHUYECKON W MUIIEBOH (POCHOPHON KHCIOTHI.
IlepcriekTUBBI pa3BUTHS MPOU3BOICTBA
ounieHHOH pocoproit kuciaotsl (ODK). Ananus
metonoB nonyuenus OPK cBUIEeTENbCTBYET, YTO
OCHOBHAsI ITPO0JIeMa 3aKIIF0YACTCS B OYHUCTKE OT
¢dTOpa, a TaKXKE KOMIIOHCHTOB, CBSI3aHHBIX C HUM B
pa3MIHBIC KOMIUICKCHBIE coeanHeHus. [1okasaHo,
9YTO HEOOXOANMOE KaueCTBO MPOTYKTa
JOCTUTAETCSI IPH UCTIONIb30BAHNH YHUBEPCAIBbHBIX
METO/I0B KOMILIEKCHON OYHCTKH HKCTPAKLIMOHHON
docthopuoii kuciotsl (DDK). [Tposenen ananms
coBpeMeHHbIX MeTonoB ouncTkr DDK. [Tokazana
MePCIEKTUBHOCTH TOHKON ouncTku DPK
a/IcopOIMOHHEIMU MeTonaMu. KHura MoXkeT OBITh
TIOJIe3HA IS YMTaTelIeH, 3aHATHIX B IPOU3BOICTBE
HEOpTraHMYEeCKHX BELIECTB U MepepadoTKe
(docdaTHOro CHIpbsS Ha KOHIIGHTPHPOBAHHBIC
(docdopHbIe 1 KOMIUIEKCHBIE YI0OPEHHS U YHCTHIC
¢doctopusie conn. /Tema/
2.2 KonLeHTpupoBaHUe U OYUCTKA IKCTPAKLIMOHHOU JI1.1J11.2
¢dochopHoii kuciots! /JIex/ JI1.3
JI1.4J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
2.3 M3ydeHne KOHCIIEKTa JISKIIUN U peKOMEHIyeMOn JIT.1J11.2
mutepatypsl. [Toaroroska k 3auery. /Cp/ J1.3
JI1.4J12.1
JI2.2J13.1
JI3.2JI3.3
JI3.4 J13.5
21022

Paznen 3. CoBpemeHHbIE MPOOIEeMbI XUMHUH.




3.1

CoBpeMeHHbIe TIPOOIEMbI XUMUH. XHMUS B
IKCTPEMAITBHBIX U 9K30THYCCKHUX YCIOBHSX, HOBBIC
XUMHYECKHE CTPYKTYPhI M MaTepUaIbl,
[epPCHEKTHBHbIC BELIECTBA, TEXHOJIOIHH U
MaTepHasl, akKTyallbHbIC HAIPABICHUS PA3BUTHS
COBPEMCHHON XUMUH M MAaTCPHATIOBEICHHS:
KOHIICTILIMH, TEXHOJIOTUSI U BEIIECTBA.
CoBpeMeHHbIE JOCTHIKEHHUSI XMMUYECKON HayKH B
0071acTH HOBBIX MEPCIIEKTHBHBIX

Martepuainos. /Tema/

YceTHbIi onpoc.
Bompocsl o
paszneny.

32 CoBpeMeHHBIE TPoOIIeMBI XUMHUH. /JIex/ YK-1.4-3 JI1.1 J11.2 YeTHbli ompoc
OIIK-1.2-3 J1.3
JI1.4J13.1
JI3.2JI3.3
JI3.4 J13.5
21022
33 N3yueHne KOHCTIEKTa JEKIUNA U PEKOMEHTyeMOi YK-1.4-3 JI.1J11.2 Bomnpocs! o
nutepatypsl. [loaroroBka k 3adery. /Cp/ YK-1.4-Y JI1.3 pasneny.
VK-1.4-B JI1.4712.1
OIIK-1.2-3 JI2.2J13.1
OIIK-1.2-y | JI3.2JI3.3
OIIK-1.2-B JI3.4J13.5
01032
Pa3znen 4. Texnonorus cyabpuaa
NOJHCUJIHMKATA JKeJie3a
4.1 TexHoIOTHs CYTh(pHIa TONTUCHINKATA JKele3a Ha YcTHBIH onpoc.
OCHOBE cepbl He(hTEXUMHIUIECKOTO KOMIUIEKCa U Bompocs o
amopdHOro auokcuaa kpeMaust Crioco0sr pasgeny.
AKTHBALMU KOMIIOHEHTOB JUIsl 00ecreueH st
XUMHYECKOr0 B3aUMOAEHUCTBHS KOMIIOHEHTOB U
TIOTY4eHUsI BEICOKOIPOYHOTO MaTepraIa.
MexaHu3M aKTUBHPYIOLLIETO EHCTBUS
ANEKTPOPHIBHON JOOABKH XJIOpU/IA JKele3a Ha
KOMITOHEHTEHI, TEXHOJIOTHUECKHIE MapaMeTphl
CHHTEe3a Cynb(raa momucuimkara xemnesa. /Tema/
4.2 TexHomorus cynbduaa MOIMCUITMKATA Kele3a Ha VYK-1.4-3 JIL.1J11.2 YerHbli onpoc
OCHOBE cepbl He(hTEXUMHUECKOT0 KOMILIEKCa 1 OIIK-1.2-3 JI1.3
amopdHoro muokcuaa kpemuust /JIex/ JI1.4713.1
JI3.2J13.3
JI3.4 JI3.5
21092
4.3 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nutepatypsl. [loaroroBka k 3agery. /Cp/ YK-1.4-V JI1.3 paszgeny.
VK-1.4-B JI1.4J12.1
OIIK-1.2-3 JI2.2J13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4 J13.5
21022
Pazgen 5. ToHKkoNIeHOYHBIEC HEOPTaHUYECKHE
HAHOCHCTEMBI
5.1 ToHKOIIEHOYHBIE HEOPTraHNYECKHE HAHOCUCTEMBI YerHbIi orpoc.

Oco0eHHOCTH TOHKOIIJICHOYHOTO COCTOSHHS
BEILIECTBA U KJIaCCU(UKAIM TOHKUX IJIEHOK,
SBJISIONINXCS O0BEKTAaMU (PH3NKOXUMHH
Ha"ocucTeM. CIIocOOB! MOTYyIEeHNUSI TOHKHAX
mieHOK. OCHOBHBIE (QU3HKO-XUMHUYECKUE
(haxTOpBl, 00YCIOBIMBAIOLINE NOMYYESHHE IIIEHOK
TI0 30JIb-TeJTb TEXHOJIOTHH. DU3NKO-XUMIYecKne
3aKOHOMEPHOCTH U CBOICTBA ILICHOK,
MONTy4YEHHBIX U3 MIEHKOOOPa3yIoIUX pacTBOPOB
Ha OCHOBE OKCHUIHBIX cHcTeM 3yieMeHToB [11-V
TPYII IepHoandecKkoii cucteMsl. /Tema/

Bomnpocs! o
paszeiny.




52 TOHKOIIEHOYHBIE HEOPIAHUYECKUE YK-1.4-3 JI1.1J11.2 VYerHblii ompoc
HaHocucTeMbl /JIex/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
53 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nutepatypsl. [Toaroroska k 3auery. /Cp/ VK-1.4-Y J1.3 pasneiry.
VK-1.4-B JI1.4J12.1
OIIK-1.2-3 JI2.2J13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | JI3.4J13.5
21022
Pa3znen 6. KosmnraTtuBHeie cBoiicTBa
PacTBOpOB
6.1 Konnurarusasie cBoiictBa pactBopoB dusuko- YceTHbIi ompoc.
XMMHYECKHE CBOIICTBA PACTBOPOB, OTPAKAIOIINX, Bomnpocs! o
HapsAIy ¢ KOHCTUTYTHBHBIMU U aJJTUTUBHBIMU paszneny.
CBOICTBaMH, €IIle U KOJUTNTATHBHBIC, BIUSIOLIIEC
Ha IeJIBIH psift cTieU(HUIECKUX 0COOEHHOCTEH
PacTBOPOB, a TAKXKE METOBI OIIPEaeICHHS
Pa3INYHbIX XapaKTEPUCTUYECKUX BEITUYHUH.
OCHOBHBIE TTONOXKEHUS 00 0COOEHHOCTSIX
PacTBOPOB, UX KOHIIEHTPAIL[UH U METOIAX
orpeneneHus Kak Al JUCCOLUUPYIOUINX, TaK U
JUTSL HEANCCOMHPYIONTHX MOeKyIl. CyITHOCTb
METOJIOB PACYETOB MOJIEKYIIIPHBIX MaCcC
PacTBOPHTEIISI U PACTBOPEHHOIO BELECTBA, KPHO-
1 30YJUTHOCKOITUYECKUX KOHCTAHT, OCMOTHYECKHIX
SBJICHUH M CTIOCOOOB M3TOTOBJIEHHS MEMOpaH IS
MeMOpaHHBIX METOJIOB pa3elIeHus cMeceii,
k03 hUIHEeHTa pacTipeeieH s 1
9KCTParvpoBaHMs TPETHETO KOMITOHCHTA U3
pactBopoB u 1p. /Tema/
6.2 Konnurarusasie cBoiictBa pacTBopoB dusuko- YK-1.4-3 JI1.1 J11.2 YeTHbIi ompoc
XUMHUYECKHE CBOIICTBA pAaCTBOPOB, OTPAXKAIOIINX, OIIK-1.2-3 JI1.3
Hapsy ¢ KOHCTUTYTUBHBIMU U aJJIUTHBHBIMHU JI1.4J13.1
CBOMCTBaMH, €I1le ¥ KOJUTUTATUBHBIC, BIUSIOIINE JI3.2 J13.3
Ha [eJIBIH psij crenn(puIeckux 0COOCHHOCTEH JI3.4 JI3.5
PacTBOPOB, a TAKXKE METO/IbI ONPEACTICHHS 2132
Pa3INYHBIX XapaKTePUCTUIECKUX BennanH. /JIex/
6.3 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs o
nutepatypsl. [loaroroska k 3auery. /Cp/ VK-1.4-Y JI1.3 paszgeny.
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
Pazgen 7. TeopeTuueckue 0OCHOBBI OXPaHbI
OKpY:Kalolleil cpeabl
7.1 TeopeTnyeckre OCHOBBI OXPaHbI OKPYXKAIOLIEH VYceTHbIi ompoc.
cpensl TeopeTnueckue OCHOBBI Haubomee Bonpocsl o
pacrpoCTpaHEeHHbIX IPU OYHUCTKE CTOUHBIX BOJ U paszneny.
BO3/[yXa TEXHOJIOTMIECKHUX MPOIECCOB —
azicopObuuy ra3oB Ha TBEPIBIX aACOpPOEHTaX, (a-
30BBIX [TPEBPAILEHUI, IEHHON cenapaniy u
(notanum, ancopOIK U3 PaCTBOPOB U
(ITOKYIAINH, OCaXKICHUS U (PHITb-TPALIUH,
HOHHOTO 0OMeHa, 00paTHOro ocMoca u T. 1. /Tema/
7.2 TeopeTnyeckue OCHOBBI OXPaHbl OKPY)KAKOIIEH YK-1.4-3 JIT.1J11.2 YerHblii onpoc
cpenp! /Jex/ OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2JI3.3
JI3.4 JI3.5

0102




7.3 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 3 4 YK-1.4-3 JI1.1J11.2 Bomnpocs! o
nutepatypsl. [ToaroroBka k 3a4ery. /Cp/ YK-1.4-Y JI1.3 pazneny.
VK-1.4-B JI1.4712.1
OIIK-1.2-3 JI2.2713.1
OIlK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4 JI3.5
3132
Pazpen 8. Buoyrniuzanus noJauMepHbIX
0TX0/10B
8.1 Buoyrununzaius moJIuMepHbIX OTXOL0B 3 0 YcTHBIi onpoc.
XapaKTepUCTHKa HEKOTOPBIX KPYIMHOTOHHAXKHBIX Bonpocs! o
MTOJIMMEPHBIX MaTEePUAJIOB U OTXOJOB Ha MX pazneiry.
OCHOBE, COBPEMEHHBIX METO/IOB U MPOLIECCOB UX
JECTPYKLHHU C UCTIOJIb30BAHUEM
MHUKPOOPTaHU3MOB, TPHOHBIX KYJBTYP, a TAKKE
(hepMeHTOB. AKTyalIbHBIE TEXHOIOTHIECKUE
MOJXO/bI K PEICHHUIO MPOOIeMbl YTHIIN3AH
OBITOBBIX U MIPOMBIIICHHBIX TTOTMMEPHBIX
orxomos. /Tema/
8.2 Buoytunuzanus momuMepHBIX 0TXo10B /JIek/ 3 4 VK-1.4-3 JI1.1 JI11.2 VYerHblii onpoc
OIIK-1.2-3 JI1.3
JI1.4J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
8.3 M3y4eHne KOHCIIEKTa JICKIIUK U pEeKOMEHIyeMO 3 4 YK-1.4-3 JIT.1J11.2 Bonpocsl o
mutepatypsl. [loaroroBka k 3adery. /Cp/ YK-1.4-Y JI1.3 paszneny.
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 JI3.4J13.5
01032
Pazgen 9. IIpome:kyTouHasi aTrecTauust
9.1 3auet /Tema/ 3 0
9.2 IMoaroroska k 3auety /3auét/ 3 8,75 JIT.1J11.2
JI1.3
JI1.4J12.1
J12.2J13.1
JI3.2JI3.3
JI3.4 JI3.5
3132
9.3 Ipunsrtue 3agera /MKP/ 3 0,25

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DOHJ] OLICHOYHBIX CPECTB MpuBeicH B [IpriokeHnn K pabodei mporpaMme AUCIHMIUTMHEI (CM. TOKYMEHT «OIICHOYHBIC
MaTepHabl 10 JUCIUTUINHE « AKTYaTbHbIC TIPOOJIEMBI XUMUH, XUMUIECKON TEXHOJIOTUU ¥ SKOJIOTHUI ).

6. YAEBHO-METOJANYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi imrepaTypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTAaBUTCIIN

3arnaBue

H3narenscTBo,
oz

KonnuectBo/
Ha3BaHHE
9BC




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI1.1 |Illo6a B. A. Oxonorus. [Ipaktukym : yaeOHO-MeToaMUECKOE ITocobne HoBocubupck: | 978-5-7782-
HoBocubupckn | 1519-1,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIf 45064.html
TEXHUYECKUH
YHUBEPCHUTET,
2011, 109 c.
JI1.2 | Jlapuna O.T. [IpoMbInIeHHAs: SKOJIOTHSI : TPAKTHKYM CTtaBporions: 2227-8397,
Cesepo- http://www.ip
KaBkazckuit rbookshop.ru/
benepanbubiit | 62861.html
YHUBEPCHUTET,
2015, 110 c.
JM.3 (I'pumnT. E., IIpoMeleHHas SKOIOTUs : yaeOHoe mocodue I By30B Mocksa: 5-238-00620-
Annen6ou b. P., IOHUTU- 9,
T'upycos 2. B., JIAHA, 2017, http://www.ip
I'mpycos D. B. 526 c. rbookshop.ru/
74942 html
JI1.4 | Wnbun A. I1., Kyaun ITpon3BOACTBO a30THOM KUCIIOTHI 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
6.1.2. lono/THUTe/ILHAS JTUTEPATypa
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
ron Ha3BaHUE
3bC
JI2.1 |Ilerunos P. B., [TpombinieHHass 6€30MacHOCTh M SKOJIOTHUS : COOPHUK Capog: 2227-8397,
Poraues A. I1., MaTepHaJIoB iX CECCHH MIKOJIBI-CeMUHapa Poccutickmii http://www.ip
Cepena E. A, denepanbublit | rbookshop.ru/
Ueborapes A. A., sinepHbId eHTp | 18456.html
Munnenos M. B., — BHUNDO,
3aroponHes B. A. 2010, 133 c.
JI2.2 | I'Bo3nmoBckwuii B. 1. [Ipomemiennas sxonorus. Yacts 1. Ipuponnsie u Camapa: 978-5-9585-
TEXHOTCHHBIE CUCTEMBI : yueOHOe mocodue Camapckuit 0291-2,
rocymapctBeHH | http://www.ip
Bl rbookshop.ru/
apxuTekTypHO- |20505.html
CTPOMTEIbHBIN
YHUBEPCHUTET,
OBC ACB,
2008, 268 c.
6.1.3. MeTtonuueckue pa3padoTku
No ABTODBI, COCTABUTENN 3arnaBue WsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3bC
JI3.1 | bunanos A. B., KomnuratuBHble CBOMCTBA PaCTBOPOB : ydeOHOE MOCcoOHe Kazans: 978-5-7882-
BymunoposaI'. B, Kazanckuit 1894-6,
Kpynun C. B. HaIMOHANBHBIN | http:/www.ip
uccnenosarenb | rbookshop.ru/
CKUH 61977 .html
TEXHOJIOTHIECK
nui
YHUBEPCHUTET,

2016, 116 c.




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

JI3.2 |bapaesa JI. P., TexHomorus cyabduaa MOTUCHITHKATA JKelle3a Ha OCHOBE CEPhI Kazans: 978-5-7882-
AxwmetoBa P. T., HEPTEXUMUIESCKOTO KOMILIEKCa U aMOP(HOTO THOKCHIIA Kazanckuit 1474-0,
Xanpunos A. 1., KPEMHHS : MOHOTpa(us HaIMOHANBHBIN | http:/www.ip
IOcynosa A. A. uccnenosarenb | rbookshop.ru/

CKUH 63505.html
TEXHOJOTUIECK

ui

YHUBEPCHUTET,

2013, 80 c.

JI3.3 | Arzamos P. 3, Broytnnm3anys moauMepHBIX OTXOIOB : MOHOTpadhHs Kazans: 978-5-7882-
Cupotkun A. C., Kazanckuit 2086-4,
T'atuna P. @., HaIMOHAJBHBIA | http://www.ip
Muxaitios 10. M. nccnenonarenb | rbookshop.ru/

CKUi 79270.html

TEXHOJIOTUYECK

ui

YHUBEPCHUTET,

2016, 176 c.

JI3.4 | Bomnkos B. A. TeopeTnyeckre OCHOBBI OXpaHbI OKPYXAIOLIEH Cpebl CaHKT- 978-5-8114-

IeTepOypr: 1830-5,

Jlans, 2015, http://e.lanbo

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

JI3.5 | Tomanora O.B., XuMus OKpyXKaromei cpessl : yaed. mocodue CII6.: Jlans, 978-5-8114-
Mumuesa JLA. 2013, 159c. 1504-5, 1

6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTH "UnTepHeT"
D1 | DnekTpoHHO-OHOIMOTEHAs cucTeMa «JIaHby, pexuM J0cTyma — ¢ 1roboro komnbeiotepa PIPTY 6e3 mapous.
32 | DnekrponHo-6ubMMoTeyHas cuctema «[PRbooksy, pexxim mnoctymna — ¢ modoro komnbrotepa PIPTY 0e3 mapons, u3 cetu
HHTEPHET I10 TapoJTIo.

6.3 IlepeyeHb NpOrpaMMHOro odecreyeHus: 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMICH3UOHHOI'O U CBOﬁOI[HO pacnpocrpansieMoro nporpaMmmMHoOro oﬁecneqe}mﬂ, B TOM 4YucCJI¢
OTCYECTBCHHOI'O MPOU3BOACTBA

HauMeHoBaHue Onucanue
OneparrionHas cuctema Windows Kommepueckast TUIeH3us
Kaspersky Endpoint Security Kommepueckast TUIIEH3Us
Adobe Acrobat Reader CoOoguoe 10
OpenOffice CoOoguoe I1O
Microsoft Visio Kommepueckast nuueH3us
Mozilla Firefox Cob6oanoe I1O

6.3.2 TlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)

321 yyeOHO-aIMUHHUCTPATUBHBIA KOpIyc. yueOHas ayIuTOpHs IS MPOBENEHHs 3aHITUH JIGKHMOHHOTO W CEMHUHApPCKOro
THIIA, TPYIIIOBBIX M WHIWBH-IYaIbHBIX KOHCYJIbTalMH, TEKYIIEro KOH-TPOIS M IPOMEXYTOUHOW arrectanuu 44 Mmecra,
npoektop Optima EW775, »sxpaH, MapkepHas JOCKa, MECTO JUIT IIPEHOJABaTelNs, OCHAIIEHHOE KOMITBIOTEPOM,
KHJIKOCTHBII xpoma-Torpad Craiiep u MK ®@ypre-cnekrpomerp PCM2202




326 y4eOHO-aIMHHUCTPATUBHBIA KOpIyc. ydeOHas 1a0o-paTopusi, OCHAIICHHAas Ja0OpaTOpHEIM 00OpYIOBaHHEM,
TIOMeIIeHNe 11 XpaHeHns yaeoHoro obopynosanus [Tarens LCD Philips,

MapKepHasi JI0CKa,

MECTO JIJIsl TIpernoiaBa-Tens, ocHalennoe kommbiotepoM (Intel Core 15/4Gb), BBITSXKHBIE HIKA]BHI,

2 muctisitop J19-4-02 “OMO”, nabop 1ab0paTOpHONH TOCYIBI JJIsT MHIUBHIYATGHONW pabOThI, PEaKTUBBI, HEOOXOIMMBIC
JUTSL BBITIOJTHEHHSI PadoT,

mka¢ cymmnpHbit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutiueckue ¢ moBEpKoH,

Becsl OHAUS TA 152 B koMIUIEKTE ¢ TUped

328 yueOHO-amMHHUCTpAaTHBHBIH Kkopmyc. 11 pabGoumx wmect (kom-mbrorepHsri kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TIOAKIIOYEHHsT K cetn «VHTepHeT» M obecredyeHneM JOCTy-IIa B 3JIEKTPOHHYIO HH-(OPMAIMOHHO-
obpasoBarenbHylo cpeny PIPTY

8. METOANYECKHUE MATEPHAJIBI 1O JUCIUITVIMHE (MO YJIIO)

Metonuueckue yka3aHus npuBeneHsl B [Ipunoxenuu k pabodeii mporpaMme JUCHUTLTAHBI

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 npopekTopom no YP ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceli BauyecnaBosud, MpopekTop no yyebHoi paboTte
27.02.2023 10:27 (MSK), MpocTas noanuck




