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 z18.03.01_25 00.plx
18.03.01 XumMuyeckast TEXHOJIOTHS
Kamnpuxarus OakasnaBp
®opma oOydeHus 3a04Hast
OO611ast TPyI0eMKOCTh 23ET
PacnipenesieHue 4acoB JMCHMIJIMHBI M0 Kypcam
K 2
e — Uroro
Bun 3anaruit vII PII
Jlekuun 6 6 6 6
Wnas KoHTaKkTHas 0,25 10,25 (0,25 0,25
pabota
Uroro ayn. 6,25 [ 6,25 [ 6,25 | 6,25
KonrakrHas padora | 6,25 | 6,25 [ 6,25 | 6,25
Cam. pabora 62 (62 |62 |62
Yacel Ha KOHTPOITb 3,75 3,75 3,75 | 3,75
Uroro 72 72 72 72

r. Pa3ann



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: 20252030 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-

TEKaHUSA XUMUYECKHX MPOLIECCOB

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

CpE€ACTBA U TCXHOJOTUU € YUYETOM DKOJIOTUICCKUX HOCHGHCTBI/Iﬁ HX OPUMCHCHUA

3.3 | Baragern:

3.3.1 | HaBBIKaMU pacdeTa (HU3UKO-XUMHUIECKUX CBOMCTB BEIIECTB IS IOHIMAaHKS CBOWCTB MaTEepPHaJIOB M MEXaHU3Ma

XUMHMYECKHX TIPOLECCOB, IIPOTEKAIOIINX B OKPY)KAIOIEM MUPE
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CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUUECKUE PELICHHUS IPU pa3paboTKe TEXHOIOTMYECKHUX MPOLECcCOB, BEIOMPATh
TEXHUYECKHE CPENCTBA U TEXHOJIOTUH C YYETOM 3KOJIIOTMYECKHX MOCICICTBUM X IPUMEHEHUS

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
XMMHUY€eCKOil TeXHOJI0THH HEOPTraHMYeCKUX
BelllecTB
1.1 CoBpeMeHHbIe IPO0JIEMbI XUMUYECKON 2 0 Bomnpocs! o

TEXHOJIOTUM HEOPTaHUYECKHUX BEIIESCTB
CoBpeMEeHHOE COCTOSIHUE, TTPOOIEMBI
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/

pasneiry.




1.2

M3ydeHune KoHCIIEKTa JIEKIUH U pEeKOMEH,TyeMOon
nurtepatypsl. [loaroroska k 3agery. /Cp/

20

YK-1.4-3

VK-1.4-Y

VK-1.4-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
JI3.4J13.5
2102

Bomnpocs! o
paszeiny.

Pazpen 2. KoHueHTpHpoOBaHue U 04HCTKA
IKCTPAKLIHMOHHOH (OCHOPHOI KHCTOTHI

2.1

KoHuenTpupoBaHue 1 04MCTKa 3KCTPAKLIMOHHOM
(docdopHoii kucT0TH TeXHOTOTHYECKHE U
9KOJIOTUYECKHE TMPOOIIEMBI B 3a1a4H repepadboTKu
(ocdaTHOro ChIPhs B KOHIIEHTPUPOBAHHEIE
(bocdopHbIC U KOMIUIEKCHBIC YI00OpEeHUs. AHAIN3
CTPYKTYpPHI OTpeOieHus: PocdaTHOrO CHIPHSI.
IIporuo3sl pa3BUTHS HIPOU3BOACTBA (HOCHOPHOH
KHUCIOTHI. TeHASHINU pa3BUTHsI IPOU3BOACTBA
TEPMUYECKON, SKCTPAKLIMOHHON U OYMIIEHHON
(ocdopHOit KHCTOT. VI3MEHEHHS CTPYKTYPBI
MHPOBOTO MPOU3BOACTBA M MOTPEOIECHHS
TEXHUYECKOU U MUIIEBOH (HOCHOPHON KUCIOTHI.
ITepcriekTHBBI pa3BUTHUS IPOM3BOCTBA
ounteHHon pocpopuoit kucnorsl (ODPK). Ananus
MeToa0B nonydeHust ODOK cBuaeTenscTByeT, YTo
OCHOBHAs ITpo0JIeMa 3aKIIF0YaeTCsl B OYHCTKE OT
¢dTopa, a Takke KOMIIOHEHTOB, CBSI3aHHBIX C HUM B
pa3nuyHbIe KOMIJIEKCHBIE coennHenus. [loka3ano,
YTO HEOOXOMMOE Ka4eCTBO MPOIYKTa
JIOCTUTACTCS TIPU MCITOIh30BAHIH YHHUBEPCATHHBIX
METOJI0B KOMIUIEKCHOM OUMCTKHU 3KCTPAKLIMOHHOU
¢bocdopnoii kuciorsl (OPK). [Iposenen ananus
coBpeMeHHbIX MeTo10B ouncTku DPDK. [Tokazana
MIEPCIEKTUBHOCTH TOHKOM 0uucTkn DK
azcopOUMOHHBIMI MeTogaMu. KHura MoxeT ObITh
oJIe3Ha JJIsl YUTaTese, 3aHsThIX B IPOU3BOJICTBE
HEOPTaHWYECKHX BEIIECTB U mepepaboTke
(dochaTHOrO CHIPHS HA KOHIIEHTPUPOBAHHBIE
(ocdopHbIC U KOMIUICKCHBIC YIOOPESHHUS U YHCThIC
(docthopubie conu. /Tema/

Bonpocsl o
paszeiry.

2.2

M3ydeHne KOHCIIeKTa JICKIIUHA U peKOMEHIyeMOn
nurepatypsl. [lonroroska k 3agery. /Cp/

12

YK-1.4-3

VK-1.4-y

YK-1.4-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

JI1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
JI3.4 J13.5
01092

Paznen 3. CoBpemeHHbIE MPOOIEeMbl XUMHUH.

3.1

CoBpeMeHHBIC TPOOJIEMBI XUMHUH. XUMHS B
9KCTPEMAIIBHBIX U SK30TUYIECKHUX YCIOBUSIX, HOBBIC
XMMHYECKHE CTPYKTYPHI U MaTepHUaJIbL,
MIEPCIIEKTHBHBIC BEIIECTBA, TEXHOJIOTHH H
MaTepHabl, aKTyaJIbHbIC HAIIPABICHUS PAa3BUTHS
COBPEMEHHOW XHMMHH M MaTepPUaJIOBEACHHMS:
KOHIIEIIL[MH, TEXHOJIOTUS U BEIECTBA.
CoBpeMeHHBIC JOCTIKEHHUS XUMUIECKOI HayKH B
00JI1aCTH HOBBIX IEPCICKTUBHBIX

Marepuanos. /Tema/

YerHbIit onpoc.
Bomnpocs! o
paszeiry.
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CoBpeMeHHbIe TIPo0JIeMbl XUMHH. /JIek/

VK-1.4-3
OIIK-1.2-3

JI1.1J11.2
JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4J13.5
01022

VYcrHbIH onpoc




33 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 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 | JI3.4JI3.5
3132
Pazpen 4. Texnousorus cyibpuia
NOJUCUJIMKATA JKeJie3a
4.1 TexHonorus cynb(uaa MOIUCUIMKATA JKese3a Ha YeTHslii onpoc.
OCHOBE CEpHhI HE(PTEXUMHIYECKOT0 KOMILIEKCa Bonpocs! o
amopdHOro qrokcuaa kpeMHust CriocoOs! paszgeny.
AKTUBAIMU KOMIIOHEHTOB JJIs1 0OeCTieueHHs
XMMHUYECKOr0 B3aUMO/ICHCTBHS KOMIIOHEHTOB U
TIOTy9YEHHsI BEICOKOIIPOYHOTO MaTepHaa.
MexaHu3M aKTUBUPYIOLIETO AEHCTBUS
9EeKTPOPUIBHOI 10OABKU XJIOpUIa *KeJe3a Ha
KOMITOHEHTBI, TEXHOJIOTHYECKUE MapaMeTphl
CHHTEe3a CyIb(pHIa NONHUCHINKaTa jxene3a. /Tema/
4.2 TexHomorust cynb(uaa MOIMCUITUKATA JKeJe3a Ha VK-1.4-3 JI1.1 JI11.2 YerHbli onpoc
OCHOBE cepbl He(hTeXHUMHUUECKOr0 KOMILJIEKCa 1 OIIK-1.2-3 JI1.3 J11.4
amopdHoro muokcuaa kpemuust /JIex/ JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
4.3 M3y4eHne KOHCIIEKTa JICKIIUHA U pEeKOMEHIyeMOn 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
01032
Paznea 5. ToHkon/ieHOYHBIE HEOPraHUYECKHUe
HAHOCHCTEMbI
5.1 TOHKOIIEHOUHBIE HEOPIaHUUECKUE HAHOCUCTEMBI VYcrHblii ompoc.
Oco0eHHOCTH TOHKOIUICHOYHOTO COCTOSTHUS Bompocs o
BelIeCTBa U Kiaccu(UKaIys TOHKUX TUICHOK, paszgeny.
SBJISIONINXCS 00BEKTaMU (PH3UKOXUMHHU
Ha"ocucTeM. CIOCOOBI MOTYYECHHUS TOHKHX
mieHOK. OCHOBHBIE (DPU3UKO-XUMHUIECKUE
(baxTopbl, 00YCIOBIMBAIOIIUE ONYICHHE ITICHOK
T10 30J1b-T€JIb TEXHOJIOIMH. DUBHKO-XUMUYECKUE
3aKOHOMEPHOCTH U CBOHCTBA IIJICHOK,
MOJYYEHHBIX U3 TICHKOOOPa3yIoKX PacTBOPOB
Ha OCHOBE OKCHJIHBIX CUCTEM 31eMeHToB [1I-V
TPYIII TIepHOINYecKoii cucTeMsl. /Tema/
5.2 ToHKOMIEHOYHbIE HEOPTaHNYECKHe VK-1.4-3 JIT.1 JI1.2 YcerHbIi onpoc
HaHocucTeMbl /Jlek/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4J13.5
21022
53 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit YK-1.4-3 JIT.1J11.2 Bonpocsl o
muteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pasneny.
YK-1.4-B JI1.5J12.1
OIIK-1.2-3 J12.2J13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | JI3.4J13.5
01032

Pa3nen 6. KossturaTuBHble CBOMCTBA
pacTBOpoB




6.1

KonnurarusHele cBoiicTBa pacTBOpoB Pusuko-
XUMHUYECKHUE CBOMCTBA PACTBOPOB, OTPAYKAIOLIHX,
HapsIy ¢ KOHCTUTYTUBHBIMHU W & TATHBHBIMH
CBOICTBaMH, €II[€ U KOJIUTaTUBHEIE, BIIMSIOIIE
Ha LeTIBIN psij cnennuyeckux 0COOeHHOCTEH
pPacTBOPOB, a TAKXKE METOBI ONPEJICTICHUS
Pa3HYHBIX XapaKTEPUCTUICCKUX BEINIHH.
OCHOBHBIE HOJIOXKEHUS 00 0COOEHHOCTIX
PacTBOPOB, MX KOHILICHTPAIIMH U METOIAaX
OIpeeNICHHs KaK JIIsl TUCCONMUPYIONIHX, TaK 1
JUTSL HeTUCCOIMUPYIOMIX MoJieKyit. CyIIHOCTh
METOZIOB PacyeTOB MOJIEKYJISIPHBIX Macc
pacTBOPUTEIISI U pACTBOPEHHOI'O BEIIECTBA, KPHO-
1 30YITHOCKOIMMYECKUX KOHCTAHT, OCMOTHUECKHIX
SIBIIEHUH U CIIOCOOOB M3TOTOBIICHHUS MEMOpaH st
MEMOpPaHHBIX METOJIOB Pa3/IelICHUs] CMECEeH,

koo uIHeHTa pacTpeieIeHUs 1
SKCTParupOBaHUS TPETHETO KOMIIOHEHTA U3
pactBopoB u 1p. /Tema/

VYernslii onpoc.
Bompocsl o
paszneny.

6.2 Konnmurarusaelie cBoiicTBa pacTBOpoB PU3HKO- YK-1.4-3 JIT.1J11.2 YcrHblit onpoc
XMMHUYECKHE CBOICTBA pacTBOPOB, OTPAXKAIOIUX, OIIK-1.2-3 JI1.3 J11.4
HApAy ¢ KOHCTUTYTHUBHBIMU U a1 INTUBHBIMU JI1.5J13.1
CBOMCTBaMH, €IIl¢ U KOJUTUTaTUBHEIE, BIUIIOIINE JI3.2 JI3.3
Ha IeTbIN psa crenupUIeckuX 0COOCHHOCTEH JI3.4 JI3.5
PpacTBOPOB, a TAKKE METOBI OIPEICTICHNUS 21032
Pa3IMYHBIX XapaKTePUCTUIECKUX BennduH. /JIex/
6.3 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil YK-1.4-3 JI1.1J11.2 Bomnpocs! o
nuteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pasneny.
VK-1.4-B JI1.5J12.1
OIIK-1.2-3 JI2.2713.1
OIIK-1.2-Y | JI3.2J13.3
OIIK-1.2-B JI3.4J13.5
2122
Pazpen 7. Teopernueckue 0CHOBBI OXPaHbI
OKpY:Karouieii cpeanbl
7.1 TeopeTnueckue OCHOBBI OXpaHbl OKPYKaroIen YerHblit onpoc.
cpensl TeopeTHueckre OCHOBBI HanboIee Bormpocsr o
PacTIpOCTPaHEHHBIX TPH OYUCTKE CTOYHBIX BOJ U pazneiry.
BO3/IyXa TEXHOJOTUYECKUX MPOLIECCOB —
aJIcopOIIMK ra30B Ha TBEP/BIX aJcOpOCHTaX, (a-
30BBIX MIPEBpPAIICHWIA, TICHHON cenapaiy 1
(oranuu, axcopOUNH U3 paCTBOPOB U
(bITOKYIIALUH, OCAKICHUS U (HIIb-TPALIUH,
HOHHOTO 0OMeHa, 00paTHOro ocMoca | T. 1. /Tema/
7.2 Teopernueckue OCHOBBI OXpaHbl OKPYKArOIIEH VK-14-3 JI1.1 JI1.2 YcTHBIi onpoc
cpensr /JIex/ OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4J13.5
2122
7.3 W3yueHne KOHCIIEKTa JIEKUUH U PEKOMEHIyeMOil YK-1.4-3 JI1.1J11.2 Bomnpocs! o
nuteparypsl. [Toaroroska k 3adery. /Cp/ YK-1.4-Y JI1.3J11.4 pazneny.
VYK-1.4-B JI1.5J12.1
OIIK-1.2-3 JI2.2713.1
OIIK-1.2-Y | JI13.2J13.3
OIIK-1.2-B JI3.4J13.5
2122

Pazpen 8. Buoyrninuzanus noJauMepHbIX
0TXO0/10B




8.1 buoyrunusanus noIuMepHbIX OTXO0I0B 2 0 VYernslii onpoc.
XapaKkTepuCTHUKa HEKOTOPBIX KPYTHOTOHHAKHBIX Bonpocs! o
MTOJTMMEPHBIX MaTePHAajIOB M OTXOJIOB Ha HX pasneiry.
OCHOBE, COBPEMCHHBIX METOJIOB U TIPOIIECCOB X
JECTPYKIHMHU C UCTIONb30BaHUEM
MHKpPOOPTaHU3MOB, TPHOHBIX KYJIBTYp, a TAKKE
(hepMeHTOB. AKTyaIbHBIE TEXHOJIOTHIECKIE
MOJXO/IBI K PEIICHHUIO MPOOIEMbI YTUIN3aLUI
OBITOBBIX M IIPOMBIIUICHHBIX MOIUMEPHBIX
orxonoB. /Tema/

8.2 Broyrunmsarist HOMUMEepHBIX 0TX00B /JIex/ 2 1 YK-1.4-3 JI1.1 J11.2 VYerHsli onpoc

OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 J13.5
21022
8.3 N3yueHne KOHCTIEKTa JIEKIUH U pEKOMEH TyeMOit 2 5 YK-1.4-3 JIT.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
Paznen 9. IIpome:kyTouHnasi arrecTauust
9.1 3aver /Tema/ 2 0
9.2 INoxroroBka k 3auery /3auét/ 2 3,75 JI1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
9.3 Ipunstue 3auera /UKP/ 2 0,25 JIL.S5

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

®DOHJ OLICHOYHBIX CPECTB MpuBeAcH B [IpunoxkeHnu k pabodei mporpaMme IUCIHMIUTAHBI (CM. TOKYMEHT «OLieHOYHbIC

MaTCpraJIbl IO JUCHUIIIINHE «AKTyaJ'IBHLIe HpO6J’IeMBI XHUMUU, XHMHYCCKOM TEXHOJIOTHH K 3KOJ'I01"I/II/I))).

6. YA4AEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIA)

6.1. Pexomenayemasi inrepaTypa

6.1.1. OcHoBHas1 IMTEpPaTYpa

Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | Konmnuectso/
Toj Ha3BaHHE
OBC
JI1.1 |Ilo6a B. A. Oxomnorus. [IpakTHKYM : y9eOHO-METOANIECKOe TOCOOHe HoBocubupck: | 978-5-7782-
HoBocubupcxu | 1519-1,
71 http://www.ip
rocymapctBeHH | rbookshop.ru/
BIf 45064.html
TEXHUYECKUN
YHUBEPCHUTET,
2011, 109 c.
JI1.2 | Jlapuna O.T. ITpoMbllIEHHAs SKOJIOTUS : IPAKTUKYM CraBponosns: 2227-8397,
Cesepo- http://www.ip
KaBkasckuii rbookshop.ru/
denepanbublit | 62861.html
YHUBEPCHUTET,
2015, 110 c.




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

JI1.3 |Tpumn T. E., ITpoMbIIeHHas SKOJIOTUs : ydeOHOe MOCOOHEe I BYy30B Mockaa: 5-238-00620-
Annen6u b. P., IOHUTU- 9,

T'upycos O. B., JAHA, 2017, http://www.ip
T'upycos D. B. 526 c. rbookshop.ru/
74942 html
JI1.4 |Unbun A. I1., Kynun [Ipon3BoaCTBO a30THON KUCIOTHI CaHkr- 978-5-8114-
A. B. [eTepOypr: 1459-8,
Jlann, 2013, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_cid=25&
pll id=12999

JI1.5 | Bbpysiko, M. T, XUMUS ¥ TEXHOJIOTHS TOJTMMEPOB : ydeOHOe mocooue Mockaa: 978-5-7264-
I'puropsesa, JI. C., MUCHU-MI'CY, |3449-0,
Opmnosa, A. M. At TIn Ap https://www.1i

Menua, 95C prbookshop.r
ACB, 2024, u/140542.htm
131lec. 1
6.1.2. JlonoHUTE/ILHAS JIATEPaTYpa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTso/
ron Ha3BaHUE
3BC

JI2.1 |Ilerunos P. B., [TpomplnuieHHast 6€30MaCHOCTh U 9KOJIOTHUS : COOPHUK Capos: 2227-8397,
Poraues A. I1., MaTEepPHUAJIOB X CECCHUU IIKOJbI-CEMUHApa Poccuiickuii http://www.ip
Cepenma E. A, denepanbublit | rbookshop.ru/
Yeborapes A. A., saepHbIi eHTp | 18456.html
Iummrenos M. B., — BHUND D,
3aroponHeB B. A. 2010, 133 c.

JI2.2 | I'Bo3nmoBckwmii B. 1. [Ipomeiennas sxonorus. Yacte 1. [puponusie u Camapa: 978-5-9585-

TEXHOTE€HHBIE CHCTEMHI : yaeOHOoe mocodne Camapckuit 0291-2,
rocyaapctBeHH | http:/www.ip
Bl rbookshop.ru/
apxutektypHo- |20505.html
CTPOUTEINIbHBII
YHUBEPCHUTET,
3bC ACB,
2008, 268 c.
6.1.3. MeTtoguueckne pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTo/
ron Ha3BaHUE
3bC

JI3.1 |bunanos A. B., KomnuratuBHblie CBONCTBA PACTBOPOB : ydeOHOE MOCOOHE Kazans: 978-5-7882-
BynunoposaI'. B, Kazanckuit 1894-6,
Kpymuu C. B. HaIMOHANBHBIN | http:/www.ip

uccnenosarens | rbookshop.ru/
CKHH 61977.html
TEXHOJIOIHYECK

ui

YHUBEPCHUTET,

2016, 116 c.

JI3.2 |bapaesa JI. P., TexHOMOTUS CyAb(HIA MOTUCHITHKATA JKeJIe3a Ha OCHOBE CEphI Kazans: 978-5-7882-
AxmetoBa P. T\, HEePTEXUMHUYECKOT0 KOMIUIEKCa 1 aMOP(HOro TMOKCHIa Kazaunckuit 1474-0,
XanpuHos A. 1., KPEMHUS : MOHOrpadus HaIMOHAJBHBIA | http://www.ip
IOcymosa A. A. uccnenonarenb | rbookshop.ru/

CKUi 63505.html
TEXHOJIOIHYECK

ni

YHUBEPCHTET,

2013, 80 c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI3.3 | Arzamos P. 3., broyTnnu3aius moJuMepHBIX OTXOIO0B : MOHOTrpadus Kazans: 978-5-7882-
CuporkuH A. C., Kazanckuii 2086-4,
I'atuna P. @, HaIMOHANBHBIN | http:/www.ip
Muxaiinos [O. M. uccnenosarenb | rbookshop.ru/
CKUH 79270.html
TEXHOJIOTHYECK
ui
YHUBEPCHUTET,
2016, 176 c.
JI3.4 | Bomnkos B. A. Teopernueckne OCHOBBI OXpaHbl OKPYKAIOIIEH Cpe/Ibl CaHnkr- 978-5-8114-
[etepOypr: 1830-5,
Jlanb, 2015, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_id=61358
JI3.5 |Tomamosa O.B., XuMus okpyKaroliei cperpl : yued. mocodue CIIO.: Jlanb, 978-5-8114-
ITumuena JI.A. 2013, 159c. 1504-5, 1
6.2. [lepeuens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTn "UHTepHet"
31 | OnexrponHO-OMbNIHOTEUHAs cucTeMa «JlaHby, pexxum gocTyma — ¢ moboro komneiorepa PIPTY 6e3 mapois.
32 | OnexrponHO-OMONMMOTeYHAs cucteMa «IPRbooksy, pexnm noctymna — ¢ modoro kommeiotepa PIPTY 6e3 mapons, u3 cetn

HMHTEPHET M0 MapoJIio.

6.3 Ilepevyens MporpaMMHOro ogecriedeHust 1 HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIUIIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHAEMOr0 POrPAMMHOI0 o0ecreYeHusi, B TOM YHCJIe

O0T€YECTBEHHOI'0 IPOU3BOACTBA

HaumenoBanue

Onucanmne

OmneparonHast cucrema Windows

Kommepueckas nuueH3ust

Kaspersky Endpoint Security

Kommepueckas nuueH3ust

Adobe Acrobat Reader Ceoboanoe 1O
OpenOffice CsoboxHoe I1O
Microsoft Visio Kommepueckast mumeH3us
Mozilla Firefox Ceoboanoe 1O

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIA)

321 y4eOHO-aAMUHHUCTPATHBHBIN KOpIyc. ydeOHas aygWTOpWS IUIS NPOBEIACHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO
THUIMA, TPYIIOBBIX M WHAWBU-IYalbHBIX KOHCYIbTalUM, TEKYLIETo KOH-TPONS M MPOMEXKYTOUHOH aTTectanuu 44 mecTta,
mpoekrop Optima EW775, oskpaH, MapkepHas J0CKa, MECTO Ui TperoaaBaTens,
XHIKOCTHBIN Xpoma-Torpad Craitep n UK ®ypre-criexrpomerp ®CM2202

OCHAII€CHHOC KOMIIBIOTECPOM,

MapKepHasd J0CKa,

326 y4eOHO-aIMMHUCTPAaTHBHBIH KOpIyc. ydeOHas 1abo-paTopus, OCHAIICHHas Ja0OpaTOpHBEIM 00OpYyHOBaHHEM,
noMeleHue 115 XxpaneHus yaeoHoro odopynosanus [lanens LCD Philips,

MECTO JUTA IIpeTiofaBa-Teis, ocHameHHoe koMnbioTepoM (Intel Core 15/4Gb), BRITSDKHBIE IKAQHI,

2 quctmuatop [19-4-02 “OMO”, Habop mabopaToOpHON MOCYIB! Ul MHAWBHUAYaNbHOH PabOTHI, PEaKTUBBI, HEOOXOAUMEIC
JUTSL BBITTOJTHEHUS padoT,
mka¢ cymmeHb SNOL 58/350 LFN,
Becbl OHAUS PA 214, ananutnueckue ¢ mOBEPKOH,
Becsl OHAUS TA 152 B koMIUIEKTe ¢ rupe
328 y4eOHO-aAMUHUCTpPATHBHBIA Kopmyc. 11 paboumx wmect (koM-mbroTepHbiii kimacc (Intel Core 15/4Gb)) ¢
3 BO3SMOXKHOCTBIO TTOAKIIIOUCHHST K ceTh «VHTepHeT» M o0ecredeHHeM JOCTy-TIa B JIIEKTPOHHYI HH-(OpMalnOHHO-

obpasoBarensHyio cpeny PFPTY

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMMUCAH 3/TEKTPOHHOW MOAMMUCHIO

8. METQ

SABEAYIOH M
MeTtonuueckue YKa3aHus IPHUBCACHD] BmWHHH K paododcu HpOl"p MC TUcC JIMHBI

JECHRCAHE MA BERN/Rd BirFQ" /M MM H BAMO TY1868) 25 10:21 (MSK)

[pocTtas noanugl

o

noanncAHoO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop
3ABEAYIOWMM Bacunbesud, 3aBeaytolmii kacdeapoit XT
BbIMYCKAOLLIEN

KADELPbI

18.06.25 10:22 (MSK)

Mpoctas nognucb




