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 XT2.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 HpO6JIeMaMI/I XHUMHHU, XUMHYCCKON TEXHOJIOTUH K
OKOJIOTHMH

1.2

OCHOBHEIE 3aJa4r OCBOCHUA yqe6H0171 JAUCHUTIUIMHBI: O3HAKOMUTCS C OCHOBHBIMU COBPEMEHHBIMU HpO6HeMaMI/I
XUMHYECKON TEXHOJIOTHUU HEOPraHUYCCKHX BEIICCTB, XUMUEH NEPCIICKTUBHBIX BCUICCTB U MaTCpHaJIOB, XHMUEN B
OKCTPCMAJIBHBIX U 3K30THYCCKHUX YCIIOBUAX, HOBBIX XUMHUYC-CKHUX CTPYKTYP U MaTCpUaJIOB, C AKTyaJIbHbIMU
TEXHOJOTHICCKNUMHU MOAXO0AaMU K PEIICHUTIO HpOGJIeMI)I yrui3anuu OBITOBEIX K TMIPOMBIIIIJICHHBIX IMOJIMMEPHBIX OTXOI0B.

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

Hukn (paznpen) OIT: | OTO.0

21

TpeGoBaHus K MpeABAPUTEIbLHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1

O3HaKOMUTEIbHAS IMpaKTUuKa

2.1.2

VYueOHast mpakTHKa

2.13

WmxeHepHas 1 KOMITbIOTepHasi rpaduxa

2.14

OO6m1ast 1 HeopraHUYIECKast XUMUS

2.1.5

Beenenne B mpo)eCCHOHANBHYIO AEATEINEHOCTh

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 TE€XHOJIOTUU

222

Mertponorusi, CTaHAapTU3aLUSI U CepTUDHKALHS

223

CHCKTpaHLHLIe MCTOBI aHaJIn3a

224

CHeKTpOCKOIMIYEeCKUEe METO/IBI HCCIICIOBAaHNS HE(DTEIIPOYKTOB

225

TeopeTnueckue OCHOBbI XMMUYECKONH TEXHOJIOTHMH IPUPOIHBIX SHEPIOHOCUTEINIEH U YIIIEPOJHBIX MaTepHajioB

226

XuMuuecKkast TCXHOJIOTHS IPUPOIHBIX BHCPFOHOCHTeHeﬁ 1 YIJICPpOJHBIX MaTCpPHUAJIOB

227

HpOHB’BOZ[CTBeHHaH IMpaKTUKa

228

TexHonmoruueckas (IpoeKTHO-TEXHOJIOTHYECKas)

229

Xumus nHetu

2.2.10

XuMus IPUPOAHBIX S3HEPrOHOCUTEICH

2.2.11

Anamm3 u ontumu3anusg X1 cucreM

2.2.12

KOMHB}OTCpHBIe TCXHOJIOIHU ITPOCKTUPOBAHUA XUMHUYCCKUX Hpe}IHpI/IﬂTI/Iﬁ

2213

Hay‘IHO-HCCHGZ[OBaTeHLCKaﬂ paGOTa

22.14

OCHOBBI Hay4YHBIX HCCIeA0BaHUN 1 IMPOCKTUPOBAHUA

2.2.15

OCHOBBI TEXHOJIOTUH HEPTEXUMHUECKOTO CUHTE3a

2.2.16

IIpomslmneHHas 6€30MacHOCTb

2.2.17

TpexmepHOE MOJIETNPOBAHNE B MHKEHEPHOM O(OPMIICHHH ITPOLECCOB XUMHUIECKOH TEXHOJIOTHI

2.2.18

XuMHsI OKpYKarollel cpesibl

2.2.19

OKOJIOrHYECKHE l'IpO6J'[€MBI B XMMHUYECKOH TCXHOJIOTHH

2220

MOZ[GJ'IPIpOBaHI/Ie XUMHUKO-TCXHOJIOTMYCCKHUX ITPOLICCCOB

2.2.21

INoaroroBka K mpoueaype 3aliThl | 3aIUTa BHITYCKHOIN KBAIU(HKAIIMOHHOH paboThI

2.2.22

[Ipennunnomnas npakTuka

2223

HpOI/I3BO,HCTBO KaTaJan3aTopoB

2.2.24

TexHONOrNs KaTanM3aTopoB HedremepepaboTkn

2.2.25

Texnomorus NOJIY4YCHHA CMAa304YHBIX MAaTCPHUAJIOB U XUMMOTOJIOT UL

2.2.26

ToBapoBeneHHEe HEPTIHBIX M HEPTEXUMHUICSCKUX ITPOTYKTOB

2227

OO01as XuMHIeCKast TEXHOJIOTHS

2.2.28

Opranuyeckas XUMUS

2.2.29

Cucrtemsbl yapaBJICHUS XUMHUKO-TEXHOJIOIMICCKUMU IpoLeccaMu

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
pelleHus MOCTABJEHHBIX 3a/1a4




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

3HaThb

CHOBHBIC TIPUHIIMITBI aHATHM3a HAYYHO-TEXHUYECKOH U MPOEKTHO-TEXHOJIOTUYECKOW JHUTEPaTyphl 10 TEMaTHKE HCCIeIOBaHUMI
YMmeTh

aHATM3UPOBATh HAYYHO-TEXHUYIECKYIO U MPOSKTHO-TEXHOJOTUYECKYI0 HH(MOPMAIUIO C UCIIONB30BAHUEM METOJIOB CHCTEMHOTO
nmojaxona

Baagersb

HaBBIKAMU TOMCKA Y CUCTEMATHU3AIMH HAyYHO-TEXHUYESCKOW M MPOCKTHO-TEXHOIOIMYECKOH MH(OPMAIUU C IPUMEHEHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TE€XHOJIOTHI

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 XUMHYECKUX PEAKIUA, MPOUCXOSIINX B TEXHOIOIMYECKHX MPOIECCaX U OKPYKAIOIIEM MHPE
YMmeTh

AHAITM3UPOBATH M HCTIONB30BATh MEXaHU3MBI XUMUUECKUX PEAKIUH, TIPOUCXOISIIINX B TEXHOJIOTMIECKUX TPOIEccaX U OKPYKAIOIIEM
MHpe

Baanernb

crocob0aMu aHali3a U MEXaHU3MaMHU XUMHYECKHX PEaKIni, MPOUCXOMSIIMMH B TEXHOJIOTHYECKUX IMPOIeccaX U OKPYXKAIOIMEeM MUpE

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

3.1 |3uaTs:

3.1.1 | ctpoeHue U CBOICTBA BEIIECTB, YYaCTBYIOIINX B XUMHUKO-TEXHOJIOTHYECKOM MPOLIECCE, - OCHOBHBIE 3aKOHOMEPHOCTH TIPO-
TEKaHHUsI XUMHUYECKUX IPOLIECCOB

3.1.2 | akonoruyeckue nocaeACTBUs TEXHOIOITHYECKUX MTPOLIECCOB

3.2 | YmeTh:

3.2.1 MPOTrHO3UPOBATH BIIMAHUC PA3JIMIHBIX (baKTOpOB Ha PaBHOBECHC B XMMUYCCKUX PCAKIHUAX, OIPCACIIATD HAITPABIICHHOCTD
IIpo-11€cCa B 3aJaHHBIX HAYaJIbHBIX YCIOBUIX

3.2.2 | mpuHUMATh KOHKPETHBIC TEXHIMYECKUE PEIICHIS P pa3paboTKe TEXHOIOTHIECKHUX MPOIECCOB, BEIOMPATh TEXHUIECKHE
CPEICTBA U TEXHOJIOTMHU C YYETOM KOIOTMYECKUX IIOCIEACTBUN X IPUMEHEHUS

3.3 | Baragern:

3.3.1 | HaBBIKaMU pacdeTa (HU3UKO-XUMHUIECKUX CBOMCTB BEIIECTB IS IOHIMAaHKS CBOWCTB MaTEepPHaJIOB M MEXaHU3Ma
XMMHUYECKUX MPOIECCOB, MPOTEKAIOMINX B OKPYKAIOIEM MHpPE

3.3.2 | cHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PELICHHUS IPHU pa3paboTKe TeXHOIOTMYECKHUX MPOLECcCOB, BEIOMPATh
TEXHUYECKUE CPEJICTBA U TEXHOJIOIHH C YIETOM SKOJIOTNUECKUX MOCIEICTBUN HX IIPUMEHEHUS

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 IPO0JIEMbI XUMUYECKON 3 0 YeTHslii onpoc.
TEXHOJIOT'MH HEOPTaHMYECKHUX BEIECTB Bonpocsr o
CoBpeMeHHOE COCTOSIHHE, ITPOOTIEMBI pasgeny.

TEXHUYECKOr0 pa3BUTHUS a30THOMN
TPOMBINIJICHHOCTH, TEHJACHIIUU U MPOTHO3bI
COBEPIIICHCTBOBAHUS MPOU3BOJICTBA MHUHEPAIBHBIX
yI0OpeHHH, CHIPheBOi 0a3bl, ”HHOBALIMOHHBIE
MIPOLIECCHI Ha MPEINPUATHIX OTPACIIH.
IIpon3BoacTBO a30THOM KUCHOTHI OU3UKO-
XUMHUYECKHE OCHOBBI IIPOIIECCOB, IPUMEHIEMBIX B
MIPOU3BO/ICTBE a30THOM KHUCIIOTHI, a TAKKe
TEXHOJIOTUYECKUE CXEMbI €€ TIPOU3BOJICTBA.
ITonxozp! K pacyeTy OCHOBHBIX TEXHOJIOTHYECKUX
CTaJHH MOJy4eHUs a30THOM kucaoThl. HoBble
TEXHOJIOTMYECKUE PEIICHUS IS
COBEPIICHCTBOBAHUS MPOKM3BozCTBa. /Tema/




1.2 CoBpeMeHHBIE ITPOOIEMbI XUMHUYECKOMH YK-1.4-3 JI1.1J11.2 VYernsli onpoc
TEXHOJIOTMH HEOPTaHUUECKUX BelecT /JIek/ OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
1.3 M3ydeHune KoHCIeKTa JICKIUHA U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nurepatypsl. [lonroroska k 3agery. /Cp/ VK-1.4-y JI1.3 J11.4 paszneny.
VK-1.4-B JI1.5J12.1
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 KoHuenTpupoBanue 1 04MCTKa 3KCTPAKLIUOHHON VYerHslii onpoc.
(dochopHOit KUCIOTH TeXHOTOTHYECKUE U Bonpocsl o
9KOJIOTHYECKUe MPOOJIEMBI U 3a7jauil epepaboTKu paszneny.
(ocdaTHOro CHIPhs B KOHIIEHTPHPOBAHHBIE
(hochopHbIe 1 KOMIUTEKCHBIE YI0OpeHHs. AHATH3
CTPYKTYpBI OTpeOieHust pocaTHOro ChIphs.
IIporuo3sl pa3BuTHs MPOU3BOACTBA (HOCHOPHOIT
KUCIIOTHI. TeHACHIINN pa3BUTHS IIPON3BOICTBRA
TEPMUYECKON, SKCTPAKLIMOHHON U OYHUIICHHOU
(docdopHoii KucIoT. I3MEHEHHs CTPYKTYPbI
MHPOBOTO IPOU3BOICTBA U MTOTPEOICHUS
TEXHUYIECKOU M MUIIEBOH (HOCHOPHON KUCTIOTHI.
[lepcnieKTHBBI pa3BUTHS IPOU3BOACTBA
ouniieHHOH pochoproit kuciotsl (ODPK). Ananus
metonos nomydenust OPK cBunerenscTByer, 4To
OCHOBHAs Ipo0JieMa 3aKJIF09aeTCs B OUUCTKE OT
¢dTOpa, a Takke KOMIIOHCHTOB, CBSI3aHHBIX C HUM B
pa3MIHBIC KOMIUICKCHBIE coeanHeHus. [1okasaHo,
9YTO HEOOXOIUMOE Ka9eCTBO MIPOAYKTa
JOCTHTaeTcsl IPU MCIIONb30BaHUH YHUBEPCATIBHBIX
METOJI0B KOMILJIEKCHOM OYMCTKU 3KCTPAKLIMOHHOM
(docthopuoii kucnorsr (DDK). [Tposenen ananm3
coBpeMeHHbIX MeTooB ouncTku DDK. [Tokazana
MePCIEKTUBHOCTh TOHKOI ouncTku DPK
a/IcOpOIIMOHHBIMI MeToiaMH. KHura Moxet OBITh
TIOJIe3HA IS YMTaTelIeH, 3aHATHIX B IPOU3BOACTBE
HEOpraHMYECKHX BELIECTB U mepepaboTke
(docdaTHOro ChIphs Ha KOHIICHTPUPOBAHHBIC
(dochopHbIe U KOMIUIEKCHBIE YIOOPSHHUS M YUCThIC
¢doctopusie conn. /Tema/
2.2 KoHueHTpupoBaHue U 04MCTKA 3KCTPAKLIMOHHOI JI1.1J11.2
¢dochopHoii kucotsr /JIex/ JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
2.3 M3ydeHune KOHCIIeKTa JICKIIUHA U peKOMEHIyeMOn JIT.1J11.2
murepatypsl. [lonroroska k 3agery. /Cp/ JI1.3 J11.4
JI1.5J12.1
JI2.2J13.1
JI3.2J13.3
JI3.4 J13.5
21022

Paznen 3. CoBpemeHHbIE MPOOIEeMbI XUMHUH.




3.1

CoBpeMeHHbIe TIPOOIEMbI XUMUH. XHMUS B
9KCTPEMANBHBIX M 9K30THYECKHX YCIOBUSX, HOBBIC
XUMHYECKHE CTPYKTYPHI U MaTEPHUAJIbL,
MIepPCIIEKTUBHBIE BELIECTBA, TEXHOIOIMHU U
MaTepuabl, aKTyaJbHbIe HAIIPABICHHUS Pa3BUTHSI
COBPEMCHHON XMMUH U MAaTEPHAIIOBEACHUS:
KOHIICTIL[MH, TEXHOJIOTUS U BEIECTRA.
CoBpeMeHHbIE JOCTHKEHNS! XUMUYECKOH HAyKU B
00MacTy HOBBIX HEPCIICKTHUBHBIX

Marepuanos. /Tema/

VYernslii onpoc.
Bompocsl o
paszneny.

32 CoBpeMeHHBIE TPoOIIeMBI XUMHUH. /JIex/ YK-1.4-3 JI1.1 J11.2 VYerHsli onpoc
OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4 J13.5
21022
33 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEH TyeMOit YK-1.4-3 JI.1J11.2 Bomnpocs! o
muteparypsl. [Toaroroeka k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pasneny.
VK-1.4-B JI1.5J12.1
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 TexHoMOTHUs CYTB(pHIa TONTUCHINKATA JKele3a Ha YcrHbli onpoc.
OCHOBE CepHhl HE(PTEXNUMHIUIECKOT0 KOMILIEKCa U Bompocs o
amopdHOro arokcuaa kpeMHust CriocoOs! pasgeny.
AKTUBALMU KOMIIOHEHTOB JJIs1 00eCeyeHUs
XMMHYECKOTO B3aUMOJCHCTBHS KOMIIOHEHTOB U
TIOTy9YeHHsI BEICOKOIIPOYHOTO MaTepHaa.
MexaHu3M aKTUBUPYIOILETO AEHCTBUS
AEKTPOGIITHLHON T00ABKU XJIOPUAA JKelle3a Ha
KOMITOHEHTBI, TEXHOJIOTHIECKUE TapaMeTphl
CHHTe3a CyIb(uIa NOIUCHINKaTa jxene3a. /Tema/
4.2 TexHomorus cynb(uaa MOIUCUITUKATA JKesle3a Ha VYK-1.4-3 JIL.1J11.2 VYerHbli onpoc
OCHOBE cepbl He(hTEXUMHUIECKOr0 KOMITIIEKCa U OIIK-1.2-3 JI1.3J11.4
amMop(HOro qrokcuaa kpeMuus /JIex/ JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
4.3 M3ydeHne KOHCIIEKTa JICKIIUNA U PeKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
murepartypsl. [lonroroska k 3adery. /Cp/ YK-1.4-V JI1.3 J11.4 paszgeny.
VK-1.4-B JI1.5012.1
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 ToHKOMIEHOYHBIE HEOPTraHNYECKHE HAHOCUCTEMBI YerHblii onpoc.

Oco0EHHOCTH TOHKOIUICHOYHOTO COCTOSTHUS
BEILECTBA U KJIaCCH(UKAIMS TOHKHUX IICHOK,
SBJIAIOMNXCS 00BEKTaMH (PH3NKOXUMHH
Ha"ocucTeM. CIOCOOBI MOTYYECHHUS TOHKHX
m1eHOK. OCHOBHBIE (DU3HKO-XUMHUYECKUE
(akTOpBI, 00YCIOBIMBAIONIHE [TOIYICHUE TIICHOK
TI0 30JTb-TeJTb TEXHOIOTHH. OU3NKO-XIMUYECKHEe
3aKOHOMEPHOCTH U CBOIHCTBA IIJICHOK,
MOTy4YEHHBIX U3 MIEHKOOOPa3yIoIUX pacTBOPOB
Ha OCHOBE OKCUAHBIX CHCTEM 311eMeHTOoB [1I-V
TPYIII IepHOANIECcKoi cucTeMsl. /Tema/

Bomnpocs! o
paszeiny.




52 TOHKOIIEHOYHBIE HEOPIaHUYECKUE YK-1.4-3 JI1.1J11.2 VYernsli onpoc
HaHocucteMsl /JIex/ OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21092
53 M3ydeHune KoHCIeKTa JICKIUHA U peKOMEHIyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs! o
nurepatypsl. [lonroroska k 3agery. /Cp/ VK-1.4-y JI1.3 J11.4 paszneny.
VK-1.4-B JI1.5J12.1
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 KonnurarusHele cBoiicTBa pacTBopoB dusuko- VYerHslii onpoc.
XMMHYECKUE CBOIICTBA PACTBOPOB, OTPAKAIOIIUX, Bomnpocs! o
Hapsay ¢ KOHCTUTYTUBHBIMU U 1 TUTUBHBIMU paszneny.
CBOICTBaMH, €Ille ¥ KOJUTUTaTHBHEIC, BIHIOIINE
Ha IeJIBIH Psil crienn(IIecKuX 0COOCHHOCTEH
PacTBOPOB, a TAKKe METO/BI OMpeaeTICHHS
Pa3INYHBIX XapaKTEPUCTHUECKUX BETUYUH.
OCHOBHBIE TTOIIOXKEHHUS 00 0COOEHHOCTSIX
PacTBOPOB, UX KOHIIEHTPAIIUU U METOIAX
orpeneNneHus Kak Al JUCCOLUUPYIOLINX, TaK U
JUTSL HEANCCOUHUPYIONHUX MoeKyll. CyIHOCTb
METOJIOB PacyeTOB MOJICKY/ISIPHBIX Macc
PacTBOPUTENS U PACTBOPEHHOI'O BELIECTBA, KPHO-
1 30YJUTHOCKOITUYECKUX KOHCTAHT, OCMOTHYCCKUX
SBJICHUH ¥ CTIOCOOOB M3TOTOBJICHUS MEMOpaH ISt
MeMOpaHHBIX METOOB pa3/ie/IeHHs] CMECeH,
KO3 PHIUCHTA pacIpeIeIICHUS 1
9KCTPAarupOBaHUS TPETHETO KOMIOHEHTA U3
pactBopoB u np. /Tema/
6.2 KonnurarusHele cBoiicTBa pacTBOpoB Pusuko- YK-1.4-3 JI1.1 J11.2 VYerHsli onpoc
XUMHUYECKHE CBOICTBA PaCTBOPOB, OTPAYKAIOIIHUX, OIIK-1.2-3 JI1.3J11.4
Hapsy ¢ KOHCTUTYTUBHBIMH U aJIUTUBHBIMH JI1.5J13.1
CBOMCTBaMH, €II¢ U KOJTUTATUBHEIE, BITHSIONIHE JI3.2 J13.3
Ha [eTIBIN psija cenn(uaeckux 0COOEHHOCTEH JI3.4 JI3.5
pPacTBOPOB, a TAKIKE METObI OMPEICIICHUS 2132
Pa3IMYHBIX XapaKTePUCTHYECKUX BeJHMYHH. /JIex/
6.3 M3ydeHune KOHCIIEKTa JICKIUHA U pEeKOMEH LyeMOn YK-1.4-3 JIT.1J11.2 Bonpocs o
nurepatypsl. [lonroroska k 3agery. /Cp/ VK-1.4-Y JI1.3J11.4 paszgeny.
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
Pazgen 7. TeopeTuueckue 0OCHOBBI OXPaHbI
OKpY:Kalolleil cpeabl
7.1 TeopeTnueckre OCHOBBI OXPaHbI OKPYXKAIOLIEH VYerHslii onpoc.
cpensl TeopeTnueckne OCHOBBI Haubomee Bonpocsl o
pacrpoCTpaHEHHBIX [IPU OYUCTKE CTOYHBIX BOJ U paszneny.
BO3J[yXa TEXHOJIOTMYECKHIX IPOIIECCOB —
azicopOuuy ra3oB Ha TBEpABIX afcopOeHTax, da-
30BBIX [TPEBPAILEHUI, IEHHON cenapaniy u
(roranuy, agcopOIUU U3 PacCTBOPOB U
(ITOKyIAINH, OCaXKICHUS U (PHIb-TPaLnH,
HOHHOT0 00OMeHa, 00paTHOro ocMoca H T. 1. /Tema/
7.2 TeopeTnueckre OCHOBBI OXPaHbl OKPYXKaoLIei YK-1.4-3 JIT.1J11.2 YcrHbIi onpoc
cpenpl /Jex/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4 JI3.5

0102




7.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 3 4 YK-1.4-3 JI1.1J11.2 Bomnpocs! o
nauteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pazneny.
VK-1.4-B JI1.5J12.1
OIIK-1.2-3 JI2.2713.1
OIlK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4 JI3.5
2122
Pazpen 8. Buoyrniuzanus noJauMepHbIX
0TX0/10B
8.1 Buoyrnnnzanus momuMepHBIX OTXOI0B 3 0 YeTHslii onpoc.
XapaKkTepuCTUKa HEKOTOPBIX KPYTHOTOHHAKHBIX Bonpocs! o
TIOJTMMEPHBIX MaTepPHajIOB M OTXOJIOB Ha HX pazneiry.
OCHOBE, COBPEMEHHBIX METOIOB U MPOLIECCOB HX
JECTPYKLMHU C UCIIONb30BaHUEM
MHUKPOOPTaHU3MOB, TPHOHBIX KYJIBTYP, & TAKKE
(hepMeHTOB. AKTyalbHBIE TEXHOIOTHUECKIE
MOJXO/bI K PEIICHHUIO MPOOIeMbl YTUIU3ALUN
OBITOBBIX M TIPOMBIIUICHHBIX MTOMUMEPHBIX
orxoznoB. /Tema/
8.2 Buoyrunmzanus momumMepHbIX 0TX0n0B /JIex/ 3 4 VK-1.4-3 JI1.1 JI11.2 YerHbli onpoc
OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
8.3 M3y4eHne KOHCIIEKTa JICKIIUHA U pEeKOMEHIyeMOn 3 4 YK-1.4-3 JIT.1J11.2 Bonpocsl o
muteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-V JI1.3 J11.4 paszaeny.
VK-1.4-B JI1.5012.1
OIIK-1.2-3 J12.2J13.1
OIlIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4J13.5
2122
Pazgen 9. IIpome:kyTouHasi aTrecTauust
9.1 3auet /Tema/ 3 0
9.2 IMoaroroBka k 3auety /3a4ét/ 3 8,75 JIT.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1
JI3.2JI3.3
JI3.4 JI3.5
21322
9.3 [punstue 3auera /UKP/ 3 0,25 JIL.5

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DOHJ] OLICHOYHBIX CPECTB NpHBeAcH B [IpunoxkeHnn k pabodei mporpaMme IUCIHMIUIAHBI (CM. TOKYMEHT «OLeHOYHBIC

MaTe€pualibl IO JUCIUTIINHE ((AKTya.HI)HLIe HpO6IIeMBI XHUMUU, XUMHYCCKON TEXHOJIOTUH K 3KOJ'IOFI/II/I>>).

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

6.1. Pexomenayemasi imrepaTypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

H3nmarensCcTBO,
oz

Konmnuectso/
Ha3BaHHE
9BC




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI1.1 |Illo6a B. A. Oxomnorus. [IpakTHKYM : y4eOHO-METOANYIECKOE TOCoOHe HoBocubupck: | 978-5-7782-
HoBocubupckn | 1519-1,
i http://www.ip
rocynapctBeHH | rbookshop.ru/
BIf 45064 .html
TEeXHUYECKUN
YHUBEPCHUTET,
2011, 109 c.
JI1.2 | Jlapuna O.T. [IpombInIeHHAs: HKOJIOTHSI : IPAKTUKYM CraBpornonb: 2227-8397,
Cesepo- http://www.ip
KaBkazckuit rbookshop.ru/
benepanbubiit | 62861.html
YHUBEPCHUTET,
2015, 110 c.
J1.3 |T'puma T. E., TIpomblnieHHas 3KoIorus : yueOHoe ocodue it By30B Mockaa: 5-238-00620-
Annen6u 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 [Tpon3BoACTBO A30THOM KHCIOTHI CaHkr- 978-5-8114-
A. B. IeTepOypr: 1459-8,
Jlans, 2013, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=12999
JI1.5 | Bbpysxo, M. T, XuMUS ¥ TEXHOIOTHSI TOJTMMEPOB : ydeOHOe 1mocodue Mockaa: 978-5-7264-
I'puropsesa, JI. C., MUCHU-MI'CY, |(3449-0,
Opmosa, A. M. At [Tu Ap https://www.i
Menua, O96C prbookshop.r
ACB, 2024, u/140542 . htm
131 c. 1
6.1.2. JlonosiHuTeIBHAS JIUTEPATypa
Ne ABTOpBI, COCTaBUTEIN 3ariaBue UsnarenscTBo, | Konmnuectso/
Toj Ha3BaHHE
OBC
JI2.1 |Ilerunos P. B., [TpomebIuieHHast 6€30MacCHOCTh W OKOJIOTHS : COOPHUK Capog: 2227-8397,
Poraues A. I1., MaTepuaoB iX CECCHU HIKOIBI-CEeMHHApa Poccuiickuii http://www.ip
Cepena E. A, denepanbubiit | rbookshop.ru/
Yeborapes A. A., saepHbIi eHTp | 18456.html
Ilunnenos M. B., — BHUND®,
3aroponHeB B. A. 2010, 133 c.
JI2.2 | I'Bo3nmoBckwmii B. 1. [Ipomeiniennas sxonorust. Yacte 1. [Ipuponusie u Camapa: 978-5-9585-
TEXHOTCHHBIC CUCTEMBI : yueOHOe TTocoone Camapckuit 0291-2,
rocymapcTBeHH | http:/www.ip
BIii rbookshop.ru/
apxutekTypHo- |20505.html
CTPOUTEINIbHBII
YHUBEPCHUTET,
OBC ACB,
2008, 268 c.
6.1.3. MeTtoauyeckue pa3padoTku
No ABTOpBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | KommuectBo/
roj Ha3BaHUe

OBC




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 10:23 (MSK) Mpocras noanucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowumii kacdeapont XT

BbIMYCKAIOLLIEV

KA®E/IPbI




