MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIAUN

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BeIycKaroIeH Kadeapsl

AKTyaJIbHbIE IPO0JIeMbl XUMHH, XUMHUYECKOMN
TE€XHOJIOTUH M 3IKOJOTHH

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperuieHa 3a kaheapoi XuMHYECKOH TEXHOJIOIHHN
VYueOHsIit m1aH z18.03.01_24 00.plx
18.03.01 XumMuueckast TEXHOJIOTUS
Kpamnpuxanus O0akaJjaBp
®dopma o0ydeHus 32049HAas
OO611ast TPy I0EMKOCTb 23ET
Pacnpenesnenue 4acoB TUCHHUILUITHHBI 0 Kypcam
K 2
ybe — Uroro
Bun 3anarui vII PII
Jlexiun 6 6 6 6
Wnas koHTaKTHAS 0,25 10,25 (0,25 0,25
pabota
Uroro ayn. 6,25 [ 6,25 [ 6,25 | 6,25
KonrakTtHas pabora | 6,25 | 6,25 [ 6,25 | 6,25
Cam. paboTa 62 (62 |62 |62
Yacel Ha KOHTPOJIb 3,75 3,75 3,75 | 3,75
Hroro 72 72 72 72

r. Pa3ann



IIporpammy coctaBun(u):

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

Pabouast mporpamMMa TUCIUILIHHBL
AKTyaJbHbBIE POOJIEeMbI XHMHH, XHMIYECKOH TEXHOJIOTHU M IKOJIOTHH

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'0OC BO - 6akanaBpuar no HampasieHuo noarotoBku 18.03.01 Xumuueckas texnonorus (npukaz Muno6prayku Poccuu ot
07.08.2020 r. Ne 922)

COCTaBJICHA HA OCHOBaHHMH y4eOHOTO TUIaHa:
18.03.01 Xumuueckass TSXHOJIOTHS

YTBEP)KACHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokoin Ne 8.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 15.05.2024 . Ne 5
Cpok geiictBust nporpammsl: 20242029 yu.r.
3aB. xaenpoit Kosanenko Buktop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamMMa mepecMoTpeHa, 00cyKaeHa u 0Io0peHa IS
ucnonHenus B 2026-2027 yueOHOM Toay Ha 3aceIaHuu Kadbeapol
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa u o1o0peHa Jist
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

HGHBIO OCBOCHUA NUCHUIIINHBI O3HAKOMUTH CTYACHTOB C aKTYaJIbHBIMU HpO6HeMaMI/I XHUMHHU, XHUMHYECKON TEXHOJIOTUH K
9KOJIO'HH1

1.2

OCHOBHEBIE 3aJ1a4 OCBOCHMA yqeGHoﬁ JUCHUIUIMHBI: O3HAKOMUTCS ¢ OCHOBHBIMH COBPEMCHHBIMU HpO6HeMaMI/I
XUMHYECKON TEXHOJIOTHU HCOPraHn4CcCKuX BEUICCTB, XUMUEH NEPCIICKTUBHBIX BECUICCTB U MaTCPHUaAJIOB, XHMHUEN B
OKCTPEMAJIBHBIX U OK30TUYCCKUX YCJIIOBUAX, HOBBIX XUMHUYC-CKUX CTPYKTYP U MAaTCPUAJIOB, C aKTyaJIbHBIMH
TEXHOJOTHUICCKUMHU MTOAXOJaMH1 K PCIICHUTO HpO6HeMI>I yruinusanguun OBITOBEIX M TIPOMBINIICHHBIX TOJIMMEPHBIX OTXOJ0B.

2. MECTO JUCHHIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Lukn (pazzen) OIL: |

21

TpeOoBaHus K NpeIBaPUTEIbHOM MOJATOTOBKE 00y4aK0IIerocs:

2.1.1

O3HaKOMHTEIbHAS IMpaKTUKa

2.1.2

VYueOHast mpakTHKa

2.13

WmxeHepHas 1 KOMIIbIOTepHas rpaduxa

2.14

OO0mas 1 HeopraHUYeCKask XHMUS

2.1.5

Beenenne B mpodeccCHOHATBHYIO IS TETbHOCTD

2.1.6

@unocodus

2.2

Jucuunanabl (MOYJIN) M MPAKTUKH, 11 KOTOPHIX OCBOeHHE TAHHON THCIUTIHHBI (MOXYJIsI) HEOOXOIHMO KaK
npeaiecTBYOIIee:

221

HH)KeHepHOC O(l)OpMJ'ICHI/IC mpoueccoB XHMHUYECKON TEXHOJIOTHUHU

222

Mertponorus, cTaHAapTU3aH U cepTUdUKALUSL

223

CHCKTpaJII)HLIe MCTOAbI aHAJIN3a

224

CHeKTpoCKOIMYIEeCKHe METOBI HCCIIeIOBaHHS He()TEIIPOIyKTOB

225

Teoperuueckue OCHOBBI XUMUUECKON TEXHOIOTUU NIPUPOIHBIX SHEPTOHOCUTEINEH U YIVIEPOAHBIX MaTEpUAIOB

226

XuMHuecKass TCXHOJIOTHS OPpUPOAHBIX 3HepFOHOCI/ITCHCI‘/'I " yIrJICpOJHBIX MaTCpHUAJIOB

227

HpOI/ISBOI[CTBeHHaH IMpaKTUKa

228

TexHomornyeckas (IPOCKTHO-TEXHOIOTHYECKAsT )

229

Xumus HepTH

2.2.10

XuMus NPUPOJHBIX SHEPrOHOCUTEINEH

2.2.11

Anamms u ontumusaiysg X T cucrem

2.2.12

KOMHB}OTCpHLIe TCXHOJIOTMU IIPOCKTUPOBAHUA XUMHUYCCKUX Hpe,E[HpI/If{TI/Iﬁ

2213

Hay‘lHO-PICCJ'IG,HOBaTeJ'ILCKaH pa60Ta

22.14

OCHOBBI Hay4YHBIX HUCCIEA0BAaHUM 1 IMPOCKTUPOBAHUS

2215

OCHOBBI TEXHOJIOTHH HEPTEXUMHUYECKOTO CHHTE3a

2.2.16

ITpoMeiineHHast 6€30acHOCTh

2.2.17

TpexmepHOE MOAEIMPOBAHNE B HHXKEHEPHOM O()OPMIICHHH MIPOLIECCOB XUMHUECKOH TEXHOJIOTHH

2.2.18

XuMHsI OKpY>KaroIIel cpeibl

2.2.19

OKOJOTHYECKUE HpO6J’[eMBI B XHMHUYECKOH TEXHOJIOTHH

2.2.20

MOZ[CJ'II/IpOBaHI/Ie XUMHUKO-TCXHOJIOT'MYCCKHUX ITPOLECCOB

2221

IoaroroBka K mpoLeAype 3aluThl U 3allUTa BHITYCKHOH KBATU(HUKAMOHHONW pabOThI

2.2.22

[Ipennuniomuas npakTuka

2223

HpOI/ISBO}ICTBO KaTaJan3aTopoB

2.2.24

TexHOIOTHA KaTann3aTopoB HedTernepepaboTKu

2.2.25

TexHomorus NOJTY4YCHHA CMAa309HbIX MaTCPUAJIOB U XUMMOTOJIOT U

2.2.26

ToBapoBeneHne HEYTSIHBIX U HEPTEXUMHICCKUX TIPOTYKTOB

2227

OO011as XuMHIeCcKast TEXHOJIOTHS

2.2.28

Opranuyeckast XUMUS

2.2.29

Cucremsl YIpaBJICHUA XUMUKO-TEXHOJIOTUIECKUMU IpoeccaMu

2.2.30

XUMHUYECKUE PEAKTOPEI

3. KOMIIETEHIHUH OB YYAIOUIET'OCSA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJIMHBI

(MOYJIST)

YK-1: Cnioco6eH ocylecTBJIATh NOUCK, KPUTHYECKHIT aHAJM3 U CUHTe3 MH(opMaNu, NPUMEHATH CUCTEeMHBbIH MOAX0/ /151

peuieHus MoCTaBJICHHbIX 3a1a4




YK-1.4. IlIpuMeHsieT cHCTeMHBIN MOAX0 NPH aHAJH3e HAYYHO-TEeXHHYecKoi 1 MPOeKTHO-TeXHOJI0rn4Yeckoii nHgopmManun

3HaThb

CHOBHBIE IPUHIIMIIBI aHATN3a HAYYHO-TEXHMYECKON U MPOEKTHO-TEXHOJIOTHUECKON JTUTEPATyPhl IO TEMATHKE UCCIICIOBAHHMA

Ymernb

aHATM3UPOBATh HAYYHO-TEXHUYECKYIO M MTPOSKTHO-TEXHOJIOTHYECKYIO0 HHPOPMAIIUIO C HCIIOIh30BAHUEM METOOB CHCTEMHOTO IOIX0a
Baanernb

HaBBIKAMH TOMCKA U CHCTEMATU3AI[MH HAYYHO-TEXHUIECKOH M MPOSKTHO-TEXHOJIOTHYECKOH UH(POPMAIHK C IPUMEHEHHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA

OIIK-1: CnocofeH u3y4aThb, aHAJIM3MPOBATh, HCIOJIb30BATh MEXaHNU3MbI XUMHYECKHX pPeaKii, NPOMCXOAsIIUX B
TeXHOJIOTHYEeCKHX MPoLeccax U OKPYKawiieM MUpPe, OCHOBBIBASICH HA 3HAHUSAX 0 CTPOEHUH BelleCcTBa, MPUpoae
XHMHYECKOI CBSI3H H CBOMCTBAX Pa3IMYHBIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COeITNHEHMI1, BELIECTB M MATEPHAJIOB

OIIK-1.2. AHaTU3UpyeT U NCHOIB3YeT MEXaHU3MbI XUMHAYECKHX PeaKIHii, MPOUCXOAAINNX B TEXHOJIOTHYECKAX MPoOLeccax H
OKPY/KAI0IIeM MHpPe, OCHOBBIBASICh HA 3HAHHSX 0 CTPOEHHH BellecTBa, MPUPOe XUMUYECKOI CBSI3H H CBOICTBAX
PA3JIMYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeIMHEHHUI1, BEIIeCTB U MATEPHAIOB

3HaThb

CrocoOBI aHaN3a U MEXaHU3Mbl XUMHUECKUX PEAKIU, TPOUCXOSIIINX B TEXHOIOTHIECKUX MPOIEccax U OKPYIKAIOIEM MUPE
YMmeThb

aHAIM3UPOBATH M MCIIOJIb30BATh MEXAHU3MbI XUMHUECKUX PEAKIUN, TPOUCXOAAIINX B TEXHOJIOTHUECKUX TPOIECCaX M OKPYIKAIOLIEM
MHUpe

Baagernp

croco0amMu aHajan3a ¥ MEXaHU3MaMU XUMUYECKUX PEaKIUi, MPOUCXOIAIIMMH B TEXHOJIOTHYECKHUX MIPOIECCaX U OKPYIKAIOIIEM MUPE

B pe3ysabTare ocBOeHHMS AUCHUILINHBI (MOAYJIA) 00y4aKOLIMIiCA J0/2KEH

3.1|3naTh:

3.1.1 CTPOCHHUC U CBOMCTBA BCIICCTB, YYaCTBYIOIIUX B XUMUKO-TECXHOJOTHYCCKOM IPOLCCCE, - OCHOBHBIC 3aKOHOMEPHOCTH IIPO-
TCKaHUA XUMUYCCKUX MTPOLECCOB

3.1.2 | sxomoruyeckre nocaeiCTBUS TEXHOIOTHYECKUX MPOIIECCOB

3.2 Ymern:

3.2.1 MIPOrHO3UpoOBaTh BIIMAHUC Pa3JIMIHBIX (I)aKTOPOB Ha paBHOBECHUEC B XUMHUYCCKUX pPCaKIUAX, OIPEACTIATE HAITPABJICHHOCTD
Ipo-1eCCa B 3a/IaHHBIX HAYaJIbHBIX YCJIOBUAX

322 NPUHUMATh KOHKPETHBIC TCXHUYCCKHUEC PCIICHUS ITPU pa3pa60T1<e TCXHOJIOT'MYCCKUX ITPOLECCOB, BLI6I/IpaTI> TEXHUYCCKUEC
Cpe€ACTBA U TEXHOJIOTUU C YUETOM IKOJIOTUICCKUX IMOCIICICTBUI UX TIPUMCHCHUA

3.3|Buagern:

3.3.1 | HaBBIKAMH pacycTa (1)I/I31/IKO—XI/IMI/I‘-ICCKI/IX CBOMCTB BCIICCTB JJIs1 IOHUMaHUs CBOICTB MaTeprualioB U MCXaHU3Ma
XUMHUYECKUX MPOIECCOB, MPOTCKAIOIINX B OKPYKAOMIEM MUPE

3.3.2| crtocoOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUYCCKUE PEHICHUS ITPU pa3pa60TKe TEXHOJIOTUYCCKUX ITPOLIECCOB, BI)I6I/IpaTI)
TEXHUYCCKUEC CPCACTBA U TEXHOJIOTHHU C YUYETOM DKOJIOTMUCCKUX HOCHCHCTBI/Iﬁ X OPUMCHECHUSA

4. CTPYKTYPA U COAEPKAHUE IV CLUILINHBI (MO Y.I5T)

Kon HaumenoBanue pa3aesios u tem /Bua 3anatusi/ | Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 1070 KOHTPOJISt

Pa3nen 1. CoBpeMeHHbIE TPOOIEMBI
XHMHUYECKOil TEXHOJIOTHH HeOPraHMYeCKUX

BeleCTB
1.1 CoBpeMeHHbIE TPOOIEMBI XUMUIECKOH 2 0 Bormpocsr o
TEXHOJIOTH HEOPTaHUYECKHX BELECTB paszeny.

CoBpEMEHHOE COCTOSIHUE, TTPOOIEMBI
TEXHUYECKOTO Pa3BUTHUS a30THOM
MIPOMBIIUIEHHOCTH, TEHIESHIIMU 1 TPOTHO3BI
COBEPIICHCTBOBAHHS IPOU3BOICTBA MUHEPAIBLHBIX
yI00OpeHUH, ChIPheBOH 0a3bl, THHOBAIIMOHHBIC
TIPOLIECCHI HA IPEINPUATUAX OTPACIH.
IIpousBoncTBO a30THON KHUCIOTHl PUBHKO-
XUMHUYECKHE OCHOBBI IPOIIECCOB, IPUMEHSIEMBIX B
TIPOU3BOJICTBE a30THOM KUCIIOTHI, a TAKXKE
TEXHOJIOTHYECKHE CXEMBI €€ MPOU3BOJICTBA.
IToaxompl K pacyeTy OCHOBHBIX TEXHOJIOTHUYECKHUX
CTauii IOJTy4eHUs a30THOU KHcIoThl. HoBBIE
TEXHOJIOTMUYECKUE PEIEHUS IS
COBEpILEHCTBOBAHUS Npou3BoAcTBa. /Tema/




1.2

W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI
autepatypsl. [logroroska k 3auery. /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

Bonpocsl o
paszeny.

Pasnen 2. KoHueHTpupoBaHue U 04MCTKA
IKCTPAKIUOHHOH (pOCPHOPHOI KHCTIOTHI

2.1

KonnentpupoBanue 1 04uCTKa SKCTPAKIIHOHHON
(docdopHOI KHCITOTH TexHOIOTHIeCKUe U
9KOJIOTHYECKHE IPOOTIEMBI B 33/1a4H IepepadboTKu
(ocdaTHOTO CHIPbS B KOHLIEHTPUPOBAHHEIE
(dochopHBIC 1 KOMIUICKCHBIC YA0OpeHHs. AHAII3
CTPYKTYpBI IOTpeOieHus (oc(aTHOTO CHIPHSI.
ITporHo3s! pa3BUTHS MPOU3BOACTBA (POCHOPHOIL
KHUCHOTHI. TeHIeHIIMN pa3BUTHSI TPOU3BOCTBA
TEPMHUYECKOH, SKCTPAKIIMOHHOW U OYUIIICHHOMN
(dochopHOH KHCTOT. FI3MEHEHNS CTPYKTYPHI
MHPOBOTO TIPOU3BOJICTBA M MOTPEOICHHS
TEXHUYECKOW U MUIIEeBOH HOCHOPHOI KUCITOTHI.
ITepcriekTHBBI pa3BUTHS IPOU3BOICTBA
ounteHHo# Gocdopuoit kuciaotel (ODK). Ananmus
MeTo0B nonydeHust OPK cBuaeTenbCTBYET, YTO
OCHOBHas Ipo0OJIeMa 3aKJIF09aeTCs] B OYHCTKE OT
¢dTopa, a Tak)ke KOMIIOHEHTOB, CBSI3aHHBIX C HUM B
pa3nuyHbIe KOMIUIEKCHBIE coennHeHus. [TokazaHo,
YTO HEOOXOUMOE Ka4eCTBO MPOIYKTa
JIOCTHTAETCS TIPH UCTIOJIh30BaHUH YHUBEPCATHHBIX
METOJI0B KOMIIEKCHOM OYMCTKH SKCTPAKIIMOHHON
¢bocdoproii kucaotsl (OPK). [IposeneH aHanms3
coBpeMeHHbIX MeToI0B ourcTku DDK. [Tokazana
MEePCIEKTUBHOCTh TOHKOM ouncTkn DDK
aJcOpOLMOHHBIMU MeToiaMu. KHUra MoxeT ObITh
10JIe3Ha JUIs YMTaTese, 3aHAThIX B IPOU3BOJICTBE
HEOPraHHYECKHUX BEIIECTB U IepepadoTKe
(docdaTHOTO CHIPBS HA KOHIIEHTPHUPOBAHHBIE
(dochopHbIC 1 KOMIUICKCHBIC YIOOPEHHS U YHCTHIC
¢dochopusie conu. /Tema/

Bompocsl o
paszeny.

2.2

M3yueHne KOHCIIEKTA JISKIIMIA U PeKOMEHIYeMOit
mutepatypsl. [loarotoska k 3auety. /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

Pa3nen 3. CoBpemeHHbIe IP00JIeMbl XUMHUM.

3.1

CoBpeMeHHBIE TPOOIEMBI XUMHH. XUMHS B
SKCTPEMAJIbHBIX U K30THUECKHUX yCIOBHUIX, HOBBIC
XMMHYECKHE CTPYKTYPbI U MaTepHalIbl,
MIePCIIEKTHBHBIC BEIIECTBA, TEXHOJIIOTHU H
MaTepuasl, akTyallbHbIe HallPaBICHHUS Pa3BUTHSL
COBPEMEHHOI XUMUY U MaTepHaAIIOBEICHUSL:
KOHIICIIIINY, TEXHOJIOTUS U BEIECTBA.
CoBpeMeHHBIE TOCTHKEHHUS XUMHIECKOH HAyKH B
00JIaCTH HOBBIX MEPCIIEKTUBHBIX

Marepuaios. /Tema/

YerHblii onpoc.
Bonpocsl o
paszeny.

32

CoBpeMeHHbIe TPOOIeMbl XUMHUH. /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

VYcTHBI onpoc




33 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI YK-1.4-3 JI1.1J11.2 Bonpocsl o
nutepatypsl. [Toarotoska k 3auety. /Cp/ YK-1.4-Y JI1.3J11.4 pazneny.
VK-1.4-B JI1.5712.1
OIIK-1.2-3 JI2.2713.1
OIlK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4 JI3.5
2122
Pasnen 4. Texnosiorus cyianpuaa
NOJIMCHJINKATA Keje3a
4.1 TexHonoOrKs Cynb(puIa NONUCHINKATA )Kee3a Ha YeTHblit onpoc.
OCHOBE cepbl He(h TEXMMUIECKOT0 KOMIUIEKCa U Bomnpocsl o
amop¢Horo quokcuaa kpeMuanst Criocoos! paszeny.
AKTHBALIMU KOMIIOHEHTOB JUI 00eCTIeYeHHUS
XMMHUYECKOI'0 B3aUMO/ICHCTBHSI KOMIIOHEHTOB U
MOJTyYSHHST BLICOKOIIPOYHOTO MaTepHaa.
MexaHu3M aKTUBUPYIOLIETO JEHCTBUS
EKTPOPUIBLHON 100aBKU XJIOpUIa KeJe3a Ha
KOMIIOHEHTBI, TEXHOJIOTUYECKUE MTapaMeTphl
CHHTEe3a CyNb(HIa MOTUCIINKaTa xenesa. /Tema/
4.2 TexHonorus cynb(uaa MOTUCHINKATA JKele3a Ha VK-1.4-3 JI1.1 JI11.2 YerHbIi onpoc
OCHOBE CEpbl HEPTEXUMUYECKOTO KOMILIEKCA U OIIK-1.2-3 JI1.3 J11.4
amopdHoro quokcuaa kpemuus /Jlex/ JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
4.3 M3yueHne KOHCIIEKTA JISKIIMA U PEeKOMEHIYeMOi YK-1.4-3 JIT.1J11.2 Bormpocsr o
murepatypsl. [TonroToBka k 3auety. /Cp/ YK-1.4-Y JI1.3J11.4 pasneny.
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
Paspnen 5. TonkonieHoYHbIE HEOPraHNYecKHe
HAHOCUCTEMbI
5.1 ToHKOMIEHOUHbIE HEOPTraHUYECKHE HAHOCUCTEMBI VYcrTHBIH ompoc.
OCO0CHHOCTH TOHKOTIIEHOYHOTO COCTOSTHUS Bomnpockr mo
BelIEeCTBA U KIacCU(pUKAIMA TOHKUX TUIEHOK, paszeny.
SBJISFOLINXCS OOBEKTaMH (PH3UKOXUMHU
HaHocucteM. CrocoOb! MOTyYeHHsI TOHKUX
m1eHOK. OCHOBHBIE (PU3UKO-XUMHUIECKUE
(axTopsl, 00YCIOBIUBAIOLINE MTOIY4YCHHE TTICHOK
T10 30J1b-T€J1b TEXHOJIOTUU. PUBNKO-XUMUYECKHE
3aKOHOMEPHOCTH M CBOWCTBA IUICHOK,
MOJTyYEHHBIX U3 MJICHKOOOPa3yIOIIUX PacTBOPOB
Ha OCHOBE OKCHJIHBIX CUCTEM ieMeHToB [II-V
TPYII IePHOANIECKOi cucteMsl. /Tema/
5.2 TOHKOIJICHOYHBIE HEOPTaHUYECKHE VK-1.4-3 JIT.1 JI1.2 YcrHbIl onpoc
HaHOocucTeMbI /JIek/ OIIK-1.2-3 JI1.3 J11.4
JI1.5J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
53 N3ydenune KoHCIEKTa JEKIH U peKOMEHAYyeMOit YK-1.4-3 JIT.1J11.2 Bormpocsi o
mutepatypsl. [lonrotoska k 3auety. /Cp/ YK-1.4-Y JI1.3J11.4 pazneny.
VK-1.4-B JI1.5712.1
OIIK-1.2-3 J12.2J13.1
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B JI3.4J13.5
2122

Pasznen 6. KosuturaTuBHble CBoiicTBa
pacTBOpoB




6.1

KonnuratusHele cBoMcTBa pacTBOpOB DU3HUKO-
XUMHUYECKHE CBOHCTBA PACTBOPOB, OTPAXKAIOIIUX,
HapsIy ¢ KOHCTUTYTHBHBIMH U aJTATHBHBIMH
CBOMCTBaMH, €IIE U KOJUIMTATUBHEIE, BIUSIOIINE
Ha LeJBIH psaj cneurnpuieckux ocodeHHocTen
pPacTBOPOB, a TAK)KE METOIbI ONPEACICHUS
Pa3IHYHBIX XapaKTEPUCTHUECKUX BETUYHH.
OCHOBHBIE II0JIOXKEHHUS 00 0COOEHHOCTAX
pPacTBOPOB, UX KOHLIEHTPALMU M METO/IaX
OTIpeNIeNICHISI KaK IS AUCCONMUPYIONINX, TaK U
JUTSL HeTUCCOMUPYIOMHX MOJieKyl. CyIIHOCTh
METOJIOB PacueTOB MOJIEKYJISIPHBIX Macc
pacTBOpUTENS M PAaCTBOPEHHOT'O BEIIECTBA, KPHO-
1 30YJUTHOCKOTIMYECKUX KOHCTAHT, OCMOTHYIECKUX
SIBIIEHUH U CIIOCOOOB M3TOTOBICHHSI MEMOpaH IS
MEMOpPaHHBIX METOJIOB pa3/ICJICHUsI CMECEH,

ko3 HIIMEHTa pacTIpeieICHUS 1
SKCTParupoOBaHUS TPETHETO KOMITIOHEHTA U3
pactBOpoB U 1p. /Tema/

VYerHslii onpoc.
Bonpocsi o
paszeny.

6.2 Konnuratusable cBoiicTBa pacTBopoB dusmko- YK-1.4-3 JIT.1J11.2 YerHbIl onpoc
XMMHYECKHE CBOMCTBA PACTBOPOB, OTPAXKAIOIINX, OIIK-1.2-3 JI1.3 J11.4
HapsAy C KOHCTUTYTUBHBIMU U aJINTHBHBIMU JI1.5J13.1
CBOWMCTBaMH, €IIl¢ U KOJJINTATUBHEIC, BIUSIOIIAE JI3.2 J13.3
Ha IeTbIN psijl crenupuIeckux 0coOeHHOCTEH JI3.4 JI3.5
PacTBOPOB, a TAKKE METOBI OIIPENEIICHNUS 21032
Pa3IMYHBIX XapaKTePUCTHUECKUX BeMU4uH. /JIex/
6.3 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI YK-1.4-3 JI1.1J11.2 Bonpocsl o
nutepatypsl. [Toarotoska k 3auety. /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
Pasnen 7. Teoperuueckue 0CHOBbI OXPaHbI
OKpY:Kaloleil cpeabl
7.1 TeopeTnueckrue OCHOBBI OXpaHbl OKpPY KaroIei YerHblii onpoc.
cpensl TeopeTndyeckue 0OCHOBBI Hauboiee Bomnpocsl o
PacTpOCTPAaHEHHBIX TPH OYUCTKE CTOYHBIX BOJ U pasneny.
BO3/yXa TEXHOJIOTUYECKHUX MPOLECCOB —
aJicopOIIMHU ra30B Ha TBEPIBIX aacopOeHTax, da-
30BBIX MPEBPAIICHHUH, ICHHOW Celmapanyy 1
(otanmu, ancopOIMU U3 PaCTBOPOB H
(GITOKYIIALIH, OCAXKICHUS U (PHITb-TPALIUH,
HOHHOTO 00MeHa, 00paTHOTo ocMmoca u T. 1. /Tema/
7.2 TeopeTnueckre OCHOBBI OXpaHbl OKpPYKaroIei VK-14-3 JI1.1 JI1.2 YcTHbI# o1poc
cpensr /JIex/ OIIK-1.2-3 JI1.3J11.4
JI1.5J13.1
JI3.2JI3.3
JI3.4J13.5
2122
73 W3ydenue KOHCIIEKTa JEKIMH U PEKOMEHAYEMOI YK-1.4-3 JI1.1J11.2 Bonpocsl o
nutepatypsl. [Tonrotoska k 3auety. /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 | JI3.2JI3.3
OIIK-1.2-B JI3.4 JI3.5
2122

Pasnen 8. Buoyrniausanus nojimMMepHbIX
0TX0/10B




8.1

orxozoB. /Tema/

buoyrunuzanys NoJIMMEpHBIX OTXON0B 2 0
XapakTepucTHKa HEKOTOPBIX KPYITHOTOHHAXKHBIX
ITOJIMMEPHBIX MaTEPHAIOB U OTXOIOB Ha UX
OCHOBE, COBPEMEHHBIX METOJIOB H IIPOIECCOB UX
JECTPYKLHUH C UCIIOJIb30BAaHUEM
MHKPOOPIaHU3MOB, TPHOHBIX KYJIBTYP, @ TAKXKE
(epMeHTOB. AKTyaJIbHBIE TEXHOJIOTHUECKHE
MOJXOJBI K PEHICHHIO MPOOIeMbI yTHIN3ALUH
OBITOBBIX M MPOMBIIIICHHBIX TOJIMMEPHBIX

VYerHslii onpoc.
Bonpocsi o
paszeny.

8.2

Broytmmm3anus moamMepHBIX 0TX00B /JIex/ 2 1

YK-1.4-3
OIIK-1.2-3

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

Verslii onpoc

8.3

M3yueHune KOHCIIEKTa JIEKIIMHA U PEKOMEHIYEMOM 2 5
autepatypsl. [logroroska k 3auery. /Cp/

VYK-1.4-3

VK-14-Vy

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
J12.2]13.1
JI3.2J13.3
JI3.4J13.5
01032

Bompocsl o
paszeny.

Pazpen 9. HpOMe)KyTO‘lHaﬂ aTTecrauus

9.1

3auer /Tema/

9.2

IMonroToBka k 3auery /3a4ét/ 2

3,75

JI1.1 J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
JI3.4J13.5
3102

9.3

[punstue 3auera /UKP/ 2

0,25

JI1.5

5. OHEHOYHBIE MATEPHAJIBI IO JUCHUIIIMHE (MO YJIIO)

DOoH]T OLICHOYHBIX CpCACTB IIPUBCICH B HpI/IJ'IO)KeHI/II/I K pa60!{el71 mnmporpaMmMe JUCHUITIIMHBI (CM. JAOKYMEHT «OLICHO‘JHI:IG

MaTepHalibl IO JUCHUIIIINHE ((AKTyaJ'[BHLIe HpO6J’IeMBI XHUMUU, XHMHYCCKOM TEXHOJIOTUN U BKOJ'IOFI/II/I»).

6. YAEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHasi UTEpPaTYpa

Ne ABTOpBI, COCTABUTEITN 3arnaBue UsnarenscrBo, | KonnuectBo/
rox Ha3BaHHE
OBC
JI1.1 [Io6a B. A. Okomnorwus. [IpakTukyM : yaeOHO-MeTOaUIecKoe TTocodne HoBocubupck: | 978-5-7782-
HoBocubupcku | 1519-1,
71 http://www.ip
rocymapctBeHH | rbookshop.ru/
BIf 45064.html
TEXHUUYECKUH
YHUBEPCHTET,
2011, 109 c.
JI1.2 |Jlapuna O.T. ITpoMmbllIIEHHAs 3KOJIOTHUS | IPAKTUKYM CraBponosns: 2227-8397,
CeBepo- http://www.ip
KaBka3ckwuii rbookshop.ru/
denepanbublit | 62861.html
YHHUBEPCHTET,
2015, 110 c.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3bC

JI1.3 |Tpumen T. E., ITpoMbIIITIeHHAS SKOJIOTHS : yaeOHOE MocoOue I By30B Mockaga: 5-238-00620-
Annenbu b. P., IOHUTU- 9,

I'mpycos . B., JAHA, 2017, | http://www.ip
T'upycos 3. B. 526 c. rbookshop.ru/
74942 .html
JI1.4 |Unbun A.I1., Kyaur | [Ipon3BOACTBO a30THOM KHCIIOTHI CaHkT- 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 |Bpysko, M. T"., XUMUS ¥ TEXHOJIOTHS TIOJIMMEPOB : yUeOHOE mocodure Mockaga: 978-5-7264-
I'puropsesa, JI. C,, MUCU-MI'CY, |3449-0,
Opmnosa, A. M. Aii IIu Ap https://www.1i

Menua, 96C prbookshop.r
ACB, 2024, u/140542.htm
131lec. 1
6.1.2. JlonoJiHMTEIbHASA JJUTEPATYPa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC

JI2.1 |Iletunos P. B., [TpomsblnenHas 0€30MacHOCTb U KOJIOTHUS | COOPHUK Capos: 2227-8397,
Poraues A. I1.,, MaTepPHAaJIOB X CECCHUH IIKOJIbI-CEMHHAPA Poccuiickuit http://www.ip
Cepenma E. A, denepanbublit | rbookshop.ru/
YeboTapes A. A, saepHbIi eHTp | 18456.html
Iumrenos M. B., — BHUND D,
3aropoanes B. A. 2010, 133 c.

JI2.2 | I'BozmoBckwmii B. U. [Ipombrnennas sxkonorus. Yacts 1. lpupoausie u Camapa: 978-5-9585-

TEXHOTEHHbIE CHCTEMBI : yueOHOe rmocobue Camapckuit 0291-2,
rocyaapcTBeHH | http:/www.ip
Bl rbookshop.ru/
apxuTekTypHO- |20505.html
CTPOUTENBHBIN
YHHUBEPCHTET,
3bC ACB,
2008, 268 c.
6.1.3. MeTtoanueckue pa3padoTkn
No ABTOpBI, COCTaBUTENIU 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3bC

JI3.1 | bunanog A. B., KonnuratuBHbIe CBOWCTBA PACTBOPOB : y4eOHOE Mmocooue Kazans: 978-5-7882-
BymunoposaI'. B., Kazanckuit 1894-6,
Kpynus C. B. HaIMOHANBHEIA | http:/www.ip

uccnenoBarens | rbookshop.ru/
CKHI 61977.html
TEXHOJIOTHYECK

ui

YHHUBEPCHTET,

2016, 116 c.

JI3.2 |bapaesa JI. P., TexHonoTHS CyIb(HIA MOTUCIITUKATA KeIe3a Ha OCHOBE CEPhI Kazans: 978-5-7882-
AxwmeroBa P. T., HEe(PTEXUMUIECKOTO KOMIUIEKCA M aMOP(QHOTO TUOKCUIA Kazanckuit 1474-0,
XanpuHos A. 1., KpPEMHUS : MOHOTpadus HaIMOHATBHBIN | http://www.ip
IOcymoBa A. A. uccnenonarenb | rbookshop.ru/

CKHH 63505.html
TEXHOJIOTHYECK

ni

YHHUBEPCHTET,

2013, 80 c.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3bC
JI3.3 | ArzamoB P. 3., buoyTriu3anys noJMMepHbBIX OTXOIOB : MOHOTpadus Kazans: 978-5-7882-
CupotkuH A. C., Kazanckuit 2086-4,
Il'atuna P. @, HaIMOHANBHEIA | http:/www.ip
Muxaitnos 0. M. uccnenoBarenb | rbookshop.ru/
CKHH 79270.html
TEXHOJIOTHYECK
ui
YHHUBEPCHTET,
2016, 176 c.
JI3.4 |Bonkos B. A. TeopeTnueckre OCHOBBI OXpaHbl OKPYKAIOIIEH CpesIbl CaHkr- 978-5-8114-
[etepOypr: 1830-5,
Jlanb, 2015, http://e.lanbo
256 c. ok.com/books
/element.php?
pll_id=61358
JI3.5 | Tomanosa O.B., Xumust oKpyskarolieit cpeasl : yued. mocodue CIIO.: Jlanb, 978-5-8114-
ITumuesa JILA. 2013, 159c. 1504-5, 1
6.2. [lepeuenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHer"
31 | DnexTpoHHO-OMOMHOTEUHAs cucTeMa «JIaHby», pexxuM gocTymna — ¢ moboro komnbiorepa PIPTY 6e3 maposs.
32 | OnexTpoHHO-OMOMHOTEeUHas cucteMa «[PRbooksy, pexum noctymna — ¢ moboro kommneiorepa PIPTY 6e3 mapons, u3 cetn
HHTEPHET I10 MapOJIIo.

6.3 IlepeyeHs MPOrpaMMHOro odecmedeHnsi H HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIUIIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOI0 o0ecnieyeH s, B TOM YHcjie
0TE€YeCTBEHHOT0 MPON3BOJICTBA

HaunmenoBanue Onucanue
Onepanuonnas cucrema Windows Kommepueckast muiieH3us
Kaspersky Endpoint Security Kommepueckast muiieH3us
Adobe Acrobat Reader Ceob6oaHoe 1O
OpenOffice Caobomnoe I10
Microsoft Visio Kommepueckast atieH3ust
Mozilla Firefox Ceob6oaHoe I1O

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

321 y4eOHO-aAMHUHHCTPATHBHBIN KOPITyC. ydeOHAs ayAWTOPHUS JUIT MPOBEACHHS 3aHATHH JICKIMOHHOTO M CEMHUHAPCKOTO
1 THIA, TPYNIOBBIX U HHIWBU-TYalbHBIX KOHCYIbTallUil, TEKYyIIEero KOH-TPOJS M MPOMEKYTOUHOH aTrectauuu 44 MecTa,
npoexrop Optima EW775, skpaH, MapkepHas J0CKa, MECTO JUIl NPENOAaBarels, OCHAIICHHOE KOMIIBIOTEPOM,
XUAKOCTHBIN Xpoma-Torpad Craiiep n UK @ypre-cnekrpomerp PCM2202

326 y4eOHO-agMHMHHCTPAaTUBHBIA KOpIyc. ydeOHas Jsabo-paTopus, OCHAIICHHas Ja0opaTOpHBIM O00OPYHOBAHHEM,
MoMelIeHue i XpaneHus yueoHoro odopynosanus [lanens LCD Philips,

MapKepHas J0CKa,

MECTO JUTS IIpeTioiaBa-Teis, ocHameHHoe kommnbiotepoM (Intel Core 15/4Gb), BEITSXKHBIE MIKa]EI,

2 quctaisaTop [9-4-02 “OMO”, Habop 1abopaTOpHOH MOCYABl ISl MHAWBUIYalnbHOH pabOTHI, PEaKTUBEHI, HEOOXOAUMBIE
JUIS BBITIOJTHEHUS paboT,

mka¢ cymmtsHe SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutnueckue ¢ moBepKo,

Becsl OHAUS TA 152 B xoMIIeKTe ¢ rupeit

328 yueOHO-aAMHMHHCTPATUBHEIA kopnyc. 11  paboumx MecT (KOM-NIBIOTEPHEIN Oriépaap Ao "Kamenid it ¢

3 BO3MOKHOCTBIO  TTOJIKIT r%g)%ﬁ ST Aﬁgﬁﬁ?ﬁ%ﬁﬁomlﬁ OﬂﬁﬁgggquHeM JOCTy-Tla B 3JICKTPOHHYIO HH-(DOPMAIOHHO-
00pa3oBaTeNbHYIO Cpefy |

IIUHIIVIL.I'\II\J 7 KoBafne v 60924 n f ApocfasRoafth

3ABEAYOLLNM BaCVIﬂbEBW-I 3aBeny|ou.w|M kacbeapoit XT

8. METOFYECKVE MATEPHAJTBI IO INCIATITHE (MOI[YJIIO)

Meroandeckue yKa3aHHs IIPHBEAL "U& ﬂfﬁweﬂﬂn K PaR g‘g&ﬂpgggqgm;@p i

BbIMYCKAIOLLIEN
KA®E/PbI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 17.09.24 09:35 (MSK) MpocTas noanucs
HAYATbHMKOM YPOI AnekcaHapoBHa, HayanbHuk YPOT




