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YTBep)kJeHa Ha 3acejaHUU Kadeapbl « XUMUS U XUMUUeCKUe TeXHOTIOTHUH B JIeCHOM KOMILJIEKCe»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT9» ot 07.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapol «JIT9» ot 25.04.2022 .
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.
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Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 9 3acenanus kadeapsl «JIT9» ot 01.04.2024 1.
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.09-04/11 3acenanus kKadenpsl «JIT9» or 16.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHHA OFPA3OBATEJIBLHON ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma ITUCHUIUIMHBI YCTaHABIMBAET TPEOOBAaHUS K 3HAHUSIM
U YMEHHUSM CTYJIEHTa, a TaKXKe OMNpeleisieT COACpKaHWEe W BUABl YYEOHBIX 3aHATUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHUHU C:

» CaMOCTOSTEILHO yCTaHABIMBaeMbIM oOpa3oBareibHbIM cTangapToM (CYOC 3++) mo
HAIPaBIICHUIO MOJITOTOBKU (ypoBeHb OakanmaBpuata):18.03.01 «Xumuueckast TEXHOJIOTHS;

* OcHOBHOW mpodeccHoHaIbHON 00pa30BaTeIbHON NPOrPaMMOM IO HAIPaBICHUIO
noaroroBku 18.03.01 «XuMuyecKas TSXHOJIOTHS,

* YueOubM mmanoM MI'TY um. H.O. baymana o Hanpasnenuro nmoaroroBku 18.03.01
«XUMHYECKAS] TEXHOJIOTUSI.

I[Ipy  oCBOGHMM  JIUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTperHbslx OIIOIT Ha ocnoBe CYOC 3++ no Hampasinenutro noarotoBku 18.03.01
«XuMudecKasi TEXHOJIOTHs» (YpOBEHb OaKkajaBpuara)

Koa xomnerenuuu ®opmMyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++
IIpodeccnonaibHble KOMNETEHIIUH COOCTBEHHbIE
[IKC-4

(18.03.01/31

Crioco0eH OCyIIeCTBIIATh AaHATIU3 CBIPhS, XHMUKATOB H
Xumuyeckas

BCIIOMOTaTeNbHBIX MaTePUaIoB U KOHTPOJIb UX 0OecIeYeHHEM
TEXHOJIOTHS

KOHKPETHOT'O IMPOU3BO/ICTBA
nepepadoTKu
JPEBECHHBI)

JUia KaTeropuil «3HaTh, yYMETbh, BIAAETH» IUIAHUPYETCA IOCTHIKEHUE DE3YJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSX BKJIaAg B (opmupoBaHue
KOMIIETEHIIMH,  NPeAyCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIBHOM  00pa3zoBaTeIbHOMN
nporpaMmmoii (tab. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHITUN

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuauxkaTopsl

@DopMbI U METOIbI 00YUYEeHHUSs, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH

[TIKC-4

(18.03.01/31 Xumuaeckas
TEXHOJIOTHUS TepepaboTKU
JIPEBECUHBI)

Crioco0eH OCyIIECTBISTh AaHATTN3
CBIPbSI, XHMUKATOB U
BCIIOMOTaTEIIbHBIX MaTEPUAIOB U
KOHTPOJIb HX 00ECIICYCHUEM
KOHKPETHOTO ITPOU3BOJICTBA

3HATH

- METOJIMKH ONPE/ICICHHS PacXo/ia IPEBECHOTO CHIPbS,
BOJIOKHUCTBIX TOTY(HaObpHUKaTOB U XUMHUUECKUX
BCIIOMOT'aTENIbHBIX BEIIECTB B TEXHOJIOTMYECKUX
mporeccax XMMHYECKON epepabOTKU IPEBECUHBI

Jlekuun

JlaGopaTopHbie padoThI

CamocrosiTesibHas padora

AKTHBHbIE 1 HHTEPAKTHUBHBbIE (POPMBI (METOABI)
o0yueHus:

o0cyKIeHUE MPAKTUYECKUX MPUMEPOB Ha JIEKIIUAX




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBI

Hucnummuaa Bxoaur B Onok bl «/luctwmmuael  (Momynu)»  0Opa3oBaTeIbHOMN
nporpamMmsbl OakaiaBpuara 1o HampasiaeHuto 18.03.01 «Xumuueckass TEXHOIOTHS.

N3ydyeHne MAUCUUIUIMHBI TPEANONAraeT IpEeABApUTEIBHOE OCBOCHHME CIIEAYIOLIUX
JUCIUIUIMH y4eOHOTO TUI1aHa:

— o0ImIas U HeoOpraHUYeCKast XUMUs,

— OpraHuyeckas XMMHS;

— XUMHUS APEBECUHBI U CUHTETUYECKUX MOJIMMEPOB;

— aHaJTUTHYecKasl XUMUS U PU3UKO-XUMUYECKUE METOIbl aHAIIN3A;

— (Qusnyeckas XUMuUs;

—  KOJUIOWJHAsI XUMUS;

— XUMHUS APEBECUHBI U CUHTETHUECKUX MOJIMMEPOB.

OcBocHHE TaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MPEAMISCTBYIONMIES I CISTYIOIIX
JTUCITUIINH 00pa30BaTeIbHOM MPOrpPaMMBI:

—  TEXHOJIOTHUS LEJUTIOI03HBIX KOMITIO3UIIMOHHBIX MATEPUAJIOB;

— TEXHOJIOTHUS MPOU3BOJICTBA U OT/ACIKH TUIMTHBIX MaT€pPUAJIOB;

— KOMIUIEKCHAS XUMHUYECKasl epepadoTKa TIPCBECHHBI.

OcBoeHMe y4eOHOU JUCIUILTUHBI CBSI3aHO ¢ (JOPMHPOBAHUEM KOMIIETCHIIUH C YYETOM
matpunbl komnereHmuid OITOIT nmns  wanpaBnenus (ypoBeHb OakamaBpmara): 18.03.01
XuMHUYECKast TEXHOJIOTHS.



3. OBBEM JUCIUAIIJIMHBI

O6mwmii 0o0beM JUCHMIUIMHBI COCTaBiIseT 4 3adeTHble enuHunbl (3.e.), 144
aKaJeMUYECKUX qaca (108 ACTPOHOMUYECKUX 4acoB). B TOM quClIe:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUJIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX 4acax)

O0bem no cemecTpaM, aKaj. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThI Bcero OCBOEHHS TUCHUILINHBI
1

OO0BbeM TUCIUTIIINHBI 144 144
AyautopHasi pabora* 54 54
Jlexun (JI) 18 18
Jlaboparopusie paboTs (JIP) 36 36
CamocrositesbHasi padora (CP) 90 90
[TpopaboTka yueOHOTr0 MaTepuaia JeKIun 2.25 2.25
IToaroroBka K J1abopaTopHBIM paboTam 18 18
ITonroroBka K sK3aMeHy 30 30
IToaroroBka pedepara 6 6
[TonroroBka K KOHTPOJIBHOU paboTe 3 3
Jpyrue Buapl caMOCTOSTENbHON pabOThI 30.75 30.75
Buja npoMexyTOYHOI aTTeCTANMHU 9K3aMeH

*B TOM uHclie, B (hopMe MPaKTUIECKOH OATOTOBKH



4. COJEP)KAHUE JUCHUAIIMHBIL, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKUX HJIM ACTPOHOMHUYECKHUX YACOB U

BHI0OB YUYEBHbBIX 3AHSATHI

Tadauua 3. ConepkaHue TUCHUIUIUHBI

n/n

Tema (Ha3BaHHMe) MOLYJIS

Buasl 3anaTHII*, Yackl

AKTHBHBbIE 1 HHTE€PAKTUBHbIE
(¢opmbl npoBeaeHNs 3aHATHH

J

C

JIP

Cp

®Dopma npoBeAeHUs

. Yacel
3aAHATHI

Komnerenuuu,
3aKpenJieHHbIe 32
TeMoii (koa mo
CYOC 3++)

Texymuii KOHTPOJIb pPe3yJbTATOB 00y4eHHs

Cpox

(neneast) DopMblI

Banabl
(MuH/
MAaKC)

1 cemectp

OcHOBHBIC (PU3NKO-XHUMHYECKHE
MPOLIECCHI B TEXHOJIOTHAX
LEIUTFOJIO3HBIX KOMIIO3UIIMOHHBIX
Marepuanos. [Iponeccs
CMayMBaHUs B
reTePOKAMMUIIPHBIX CUCTEMAX.
[TponuThIBaHNE BOJOKHUCTBIX
MaTepHaliOB AUCIIEPCUSIMH
MOJIMMEPOB.

[Ipouecch copOIumM AUCTIEpCHOR
(ba3bl BOJOKHUCTBIMH
cucTeMaMy. Murpanus
JIMCIIEPCHON (a3pl mpH
EE30TePMHUIECKOI 00paboTKe.
DU3MKOXUMUS Al €3UOHHBIX
MPOLIECCOB B IIOJIMMEPHBIX
CHCTEMAX.

12

20

OO6cyxaeHue
MPAaKTHYECKUX
MIPUMEPOB Ha JIEKIHAX. 6
Pabota B komanze (B
TpyImax)

IIKC-4

JlabopaTopHubie
paboTHI

3/6

Pedepar

9/14

HUTOroO:

12/20

Juddy3roHHas Teopust aAre3uu.
IIpoueccbl XxumMu4eCcKoro
B3aUMO/ICHCTBUS Ha IPaHULIE
paszzaena (a3 KOMIIO3UIHSIX.
TexHonornueckas peajnnsanus
(PU3MKO-XMMHUYECKHUX TPOIIECCOB
B IPEBECHO-TIOJIMMEPHBIX.
OCHOBHBIE (PU3UKO-XHMUYCCKHE
MIPOLIECCHI B TEXHOJIOTUSAX
LEIJUTIOI03HBIX KOMIO3UIIMOHHBIX
MarepuaoB. IIporeccs

12

20

O6cyxnenne
NPaKTHYECKUX
MIPUMEPOB HA JICKIIHAX. 6
Pabora B komaHze (B
TpyIIax)

INKC-4

JlaGopaTopHsbie
paboThI

3/6

Pedepar

9/14

12
HUTOI'O:

12/20




CMa4yMBaHUs B
reTepoKanUIIPHBIX CHCTEMaX.
ITpormThIBaHME BOJIOKHUCTBIX
MaTepHaJIOB AUCTIEPCHUIMH
MIOJIMMEPOB.

[Ipormeccrr copbumu TUCTIEPCHOI JlabopaTopHubie 3/6

a3bI BOJIOKHHCTBIMH a0O0TEI

Ob6cyxnenne P

cucrtemamu. Murpanus IpaKTHIECKAX KoHnTponbHas 1524
JHCTICPCHOU (ba:«'.blvnp " 6 12 20 | mpuMepoB Ha JEKIHUAX. 4 IIKC-4 18 pabora
MbE30TePMHUYCCKOI 00paboTKe. PaBoTa B Komane (5
OU3NKOXUMUS aATE3HOHHBIX
NPOLIECCOB B MOJIMMEPHBIX rpymmax) nToro: 18/30
CHUCTEMAX.
Dk3aMeH - - 30 - - - - 18/30
HUTOI'O 3a cemecTp 18 36 90 - 16 - - 60/100

*B TOM uHcle, B (JopMe MPAKTUIECKOH TOATOTOBKH




CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
n/n

HaunmeHoBaHue MoayJisl, COiep KaHHe

Yackbl

OcHoBHbIEe QU3MKO-XMMHYECKHE MTPOLECCHI B TEXHOJIOTUAX
1eJUTI0JIO3HBIX KOMIIO3UIIMOHHBIX MaTepuaJjioB. Ilpouecchl cMaunBaHus
B reTepoOKANMUIAPHBIX cucTeMax. [IponuTbiBaHue BOJIOKHUCTBIX
MATEePHAJIOB AUCIIEPCUAMH MOJIUMEPOB.

Jleknuu

1.1

OcHOBHEBIE (bI/ISI/IKO-XI/IMI/ILIeCKI/Ie IIPpOLECChl B TCXHOJIOIUWAX NEJUIFOJIO3HBIX
KOMITO3UITMOHHBIX MAaTCPUAJIOB

HpOI.[CCCH CMa4YuBaHUs, IIPOIHUTHIBAHWA, COp6HI/II/I, MUIr'paliiy, aaAre3uu u
XHUMHYECKOI'0 B3aUMOACUCTBUS KOMIIOHCHTOB JIMTHOYTJICBOAHOTI'O
KOMIIJICKCa U HOHHMepHOﬁ (1)33]51 KOMITOBMIIMOHHBIX MAaTCPUAJIOB.

1.2

[Ipoueccsl cMaurBaHKs B FETEPOKANMMILISIPHBIX CUCTEMAX

KpaeBoii yron cmaumBanus. [I0BEpXHOCTHOE HATS)KEHHE U CMadWBaHUE.
[TonHoe cmaunBaHue, MOJIHOE HECMAYMBaHHUE, N30MPATEIIbHOE CMavYlBaHUE.
I'unpodunsrocTh U rHAPOPOOHOCTE. MeToABl OmpeeneHus: KpaeBoro yria
cMauuBaHus. lmcrepe3suc cmaumBaHus. PaboThl cmauumBaHus. MeTomb
ompeeeHUs CMayuBamIie crnocoOHocTH. CMayuBaHHWE BOJIOKHHCTBIX
cucreM Boaou, pacteopamu [IAB u qucnepcusiMu noJIMMeEpOB.

1.3

[IponuThIBaHKE BOJIOKHUCTHIX MAaTEPUAIOB JUCIICPCUAMU IOJUMEPOB
TeOpI/ISI IIOAHATHUS XXUIKOCTHU B KaHI/IJ'UIHan. BI)ICOTa n CKOpOCTI) IIOAHATHUA,
ypaBHeHHe VYorOypHa. BnusHue pasnuyabix (akTOpoB Ha CKOpPOCTb
IIOOHSTHUSA. OCO6CHHOCTI/I KaHI/IJIJIFIpHOFO IIOAHATHUSA X KUIKOCTU B KaHI/IJIJ'ISIan
HE LWIMHApUYecKorW Qopmbl. KamwispHas Teopust IPOIMUTHIBAHUS
MOPHUCTBIX CHUCTeM. BimsHue pa3nu4HbIX (PAKTOPOB Ha MPOMUTHIBAHHE.
Jlpyrue TeopuH MNpPOMUTHIBAaHUS. METOMABI OIpeNneieHHs] MPOMUTHIBAIOIICH
CITOCOOHOCTY.

JlabopaTopHblie padoThl

12

JIP1.1

OnpeneneHne KpaeBoro yrjla CMadyuBaHUS  PErEHEPUPOBAHHBIX U
MOJU(PUIIMPOBAHHBIX LIEUIIOJIO3HBIX IIEHOK. Onpe/eieHne OTHOCUTENbHOM
CMOCOOHOCTH K CMauMBAaHUIO BOJOKHUCTBIX CHCTEM JIUCIIEPCHOHHBIMHU
cpegamu.  OrmpenesnieHne NPONUTHIBAIOLIEH  CIIOCOOHOCTH — JUCIEPCHUI
IIOJINMEPOB MPSIMBIMUA METOJJAMH.

JIP1.2

OnpeneneHne KpaeBOro yrjla CMadyuBaHUS pPEreHEPUPOBAHHBIX U
MOJUGUIMPOBAHHBIX LEUTIOJIO03HBIX MIEHOK. OnpeaeneHne OTHOCUTENbHON
CIIOCOOHOCTHM K CMauMBaHUIO BOJOKHHUCTBIX CHCTEM JIUCHEPCHOHHBIMU
cpenamu.  OrmpenenieHUe  MPOMUTHIBAIONIEH  CIIOCOOHOCTH  JHCTIepCUit
MIOJINMEPOB MPSIMBIMU METOJJAMHU.

JIP1.3

OmnpeneneHye CTENEHU MHUIPALUU MOJUMEPHONW (a3bl MPU BBHICYHIIMBAHUU
WIM  Nbhe30TepMUYECKOH  00paboOTKe  BOJOKHHCTOIO  MaTepuaa.
OmnpeneneHne MPOYHOCTH AJAT€3MOHHOTO KOHTAKTa MOJMMEPHBIX aJre3UBOB
K IeJUTIOTI030CO IePKAIIMM MOAI0KKaM. [loydeHne ruipaTiesIionossl.

CamocrositesbHast padora

20

CPI1.1

[TpopaboTka yueOHOTO MaTepuaia JEKIHi.

0.75

CP1.2

ITonroToBka Kk 1a00paTOpHBIM paboTaMm

CP1.3

IToaroroBka pedepara

CPl1.4

Jlpyrue Bubpl CaMOCTOSITENbHON paboThI

10.25

IIpoueccnl copOumn gucnepcHoi pa3bl BOJJOKHUCTHIMUA CHCTEMAMM.

10




Murpanusi iucnepcHoii ¢a3bl Npyu Nbe30TepMHUYEeCKO 00padoTKe.
DOu3nKoXuMHs AAre3HOHHbIX MPOLECCOB B MOJMMEPHBIX CHCTEMAX.

Jleknuu

2.1

[Tponeccer copOIuu IUCTIEPCHOM (a3bl BOJOKHUCTHIMU CHCTEMaMU
CopOumst, ancopOiusi, TeTepoKoaryysimus. MeXaHu3M CcopOnuu |3
WUCTUHHBIX, KOJJIOMJIHBIX pACTBOPOB U TpyObIX aucrepcuil. Brwsaue
pa3nn4HbIX (HAaKTOPOB HA COPOIHI0. MEeTObI OnpeeeHus COpOINU.

22

Murpanus aucnepcHoi ¢a3sl IpU Mbe30TePMUIECKON 00padboTKe
[Tpouecchl, mpouWcxoasme  TpPH  MBE30TEPMUYECKOH  oOpaboTke:
TETJIOMACCONIEPEHOC, KOATYJALUs WM OTBEPXKICHHE MOJIUMEPHOH (ha3bl,
XMMHYECKOE B3aUMOJICUCTBHE C BEIIECTBAMH BOJIOKHHUCTOH CHCTEMBI.
Kuneruka npouecca cymku. Murpanus IMCIEPCUNA MTOJIMMEPOB B IIPOLECCE
cymku. [loHATHE 00 «OKBUBAJICHTHOM KalWJUIpE» W MOJCIUPOBAHUU
nporecca MUTPalui TUCTIepcHOl (as3bl. BrimsiHue pa3nnysabix (GakTopoB Ha
IPOLIECC MUTPAlH. MeEToAbl yCTPAaHEHUS! MUTPALUM KaK HEXeIaTelIbHOrO
siBJICHUS1. MeTOTbI OITPE/ICIICHUS] MUTPALIUH.

23

OU3NKOXUMHUS ar€3MOHHBIX IIPOLECCOB B MTOJIMMEPHBIX CUCTEMAX
Kore3noHHBI M aare3sMoHHBIM KOHTAakT. Teopus aaresuu. MexaHudeckas
Teopus.  3aMkoBbli  3¢¢dexr. KoresmoHHOCTP M aAr€3MOHHOCTD
MOrpaHUYHOro cinosi. HemoctaTkn mMexaHW4YecKor TeopuH. AJCOpOIMOHHAS
teopuss  anresuu. IlpaBunmo  [eOpaitHa. MexaHusm  00pa3oBaHUs
aaAre3uoHHoro KoHTtakta no Mak-Jlapeny. Henocratku ancopOunoHHON
TEOpUHU. OJEKTpUYecKass Teopus anre3uu. PakTopel, NOATBEPKAAOLINE
JJIEKTPOCTATHYECKYIO IPUPOJY aAre3MOHHOr0 KOHTakTa. Henocrarku
IEKTPUYECKON TEOPUU aiTE3UN.

JlaGopaTopHble paboThI

JIP2.1

FI/II[pOJ'II/IS HCJUIIOJIO3bI U aHAJINU3 IMPOAYKTOB. Oxuciienne OCIKOJI03bI U
aHaJIn3 I CIJIFOJI03bI. CuHTe3 1 aHaJau3 KCaHTOICHATOB T CJITIOJIO36I.

JIP2.2

CuHre3  MeTWIeUroi0o3b6l.  CHHTE3  OKCHATWILEIUTIONO3bl.  CuHTE3
LUAHOITHILIEIUIIOIO3E]

JIP2.3

Cunres KapOOKCUMETUJIIIEIIITION03bI. N3yuenue B3alMOJICHCTBUS
LEJITI0NI03b] ¢ (hopManbaeruaoM. M3ydenne B3auMoIeiCTBHS LEIITIONI03bI C
JTUMETUIIONIKapOaMUIOM.

CamocrosiTesbHast padora

20

CP2.1

[TpopaboTka yueOHOro Marepuaia JEeKIui

0.75

CP2.2

ITonroToBka K 1a00paTOpHBIM paboTaM

CP2.3

[ToaroroBka pedepara

CP2.4

Jlpyrue BUJbl CAMOCTOSITENIbHOM pabOoThI

10.25

Juddysnonnas teopus aaresuu. IIpoueccsr XumMu4ecKkoro
B3aMMO/EHCTBHA HA rpaHuIe pa3jaesaa (a3 KOMIO3ZHIUAX.
TexHosornyeckas peajausanus pU3NKO-XUMHYECKHX IIPOLIECCOB B
ApPeBEeCHO-I0JTUMEPHbIX.

Jlekuun

3.1

Juddysnonnas Teopus aaresun noiuMmepoB. Ayrtorezus. Halyxanue u
o0Opa3oBaHHe NEPEXOJHOr0 ciosi. BrusHue IUTETPHOCTH KOHTAKTa,
TEMIEPATYPbI, MOJEKYJISIPHOM Macchl IOJIMMEpa, INOJSPHOCTH aIre3uBsa,
CTPOEHHS MOJIEKYJ aire3uBa, ()a30BOr0 COCTOSIHUS MOJTHMEpa.

3.2

[Iporieccyl XMMUYECKOTO B3aMMOJICHCTBYSI Ha TpaHulle pasznena da3
Anresus, OOyCJOBIIEHHAasT  XUMHUYECKUM  B3aUMOJCHCTBHEM  MEXKIY
aare3uBoM u cybctpatoMm. PeaknmonHocnocoOHbIe (YHKIIMOHAJIbHBIE
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IpyNIbl KOMIIOHEHTOB JIMTHOYIJIEBOJHOTO KOMILIEKCA, MX JOCTYITHOCTh U
peaknMoHHas  crnocoOHOCTh.  Bnmsnue  paznuuHblXx  (pakTOpoB  Ha
PEaKIMOHHYIO CHOCOOHOCTh, HATHBHBIE W  BBIICICHHBIC IpPEnaparsl
KOMIIOHEHTOB JPEBECHHbI, UX (YHKIHMOHAIbHBIE OTIMYUS U PEAKLIMOHHAS
CIIOCOOHOCTh.  MeTOABl  MOBBINICHUS  PEAKIMOHHOM  CHOCOOHOCTH
KOMIIOHEHTOB JIPEBECHHBI.

TexHonornyeckas peanuzanus GU3NKO-XUMUYECKHX TPOILIECCOB B PEBECHO-
MOJIMMEPHBIX KOMITO3UIIUSAX

PazHooOpaszue TUTHOYITICBOIHBIX HANOJHHUTENEH (MacCHBHAs IpEeBECHHA,
LITOH, APeBECHas CTPYXkKa, KpOIllKa, MyKa, Macca, TeXHU4YecKas [eJITI0J103a,

3.3 KapToH, Oymara, BOJIOKHA, HUTHU, HETKaHble MaTepUasbl, TKAHH), IPUPOIHBIX, 2
HCKYCCTBEHHBIX U CHHTETHUYECKUX IOJIMMEPOB, a TaKkKe KOMITO3UIIMOHHBIX
MaTepUaJoB Ha HMX OCHOBE. llepcriekTHBHBIE peanu3alud XUMHUYECKOIO
B3aMMOJICHCTBUS MEXJy COCTAaBHBIMHM HAMOJHUTEISIMH M TOJIMMEPHBIMH
a/Jire3MBaMH IpH CO3JITaHUU MAaTEpPHAJIOB C 3apaHee 3aJJaHHbIMU CBOMCTBAMMU
JlaboparopHblie padoThI 12
Nzyuenune B3aumoaeiicTBus aurnuHa Busbmrerrepa ¢ ¢penonom. Uzyuenue

P31 B3aumMo/eiicTeus nurauna [lennepa ¢ numerunonkapdbamugom. [lonydenue 4
KapbaMu10(opMaNbIETHIHOTO OJIMTOMEPA, MOAUDUITUPOBAHHOTO
CyJb(haTHBIM JTUTHUHOM.
[Tonyuenne kapbamMu10popManbIAETHIHOIO OJTUTOMEPA,
P30 MOAU(PUIIMPOBAHHOTO CYIb()UTHBIM JTUTHUHOM Ha aMMOHHEBOM OCHOBaHUHU. 4
JMcrponopOHUPOBAHNE CMOJISTHBIX KUCIIOT. JluMepu3anus CMOJISTHBIX
KHCJIOT.
N3yuenne B3auMOAEMCTBUS TEPIIEHOB CO CTUPOJIOM. M3yuenue
JIP3.3 | B3auMoACHCTBHUS TaHHUIOB C KapOoamuaoM. KoHieHcalusi CMOJISTHBIX KHUCJIOT 4
¢ hopMaIbIETHAOM.
CamocrosiTesbHas padora 20
CP3.1 | [IpopaboTka yueOHOro MaTepuana JeKIun 0.75
CP3.2 | IloaroToBka K 1a00paTOpHBIM paboTaM 6
CP3.3 | [loaroroBka K KOHTPOJIbHOM paboTe 3
CP3.4 | Ipyrue Buabl CaMOCTOSITEIbHON pabOThI 10.25
4 DK3aMeH 30
CP4.1 | [lonroroBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIIMHEC obecrieunBaeTCs CJICAYIOINMHA y‘-IC6HO—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT»
[Paznmen 8 PabGoueil mporpaMMbl TUCIUTUIHHBI |.

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHCHUIUIMHBI|, OOECIIEUUBAIONIUE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpPU IOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU JOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUSITHSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauyWHas C TEePBOTO 3aHATHS TI0
JNUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omeHouHbix cpenctB (POC) mma mpoBeleHHMS TEKYIIEro KOHTPOJS |
IPOMEXYTOUYHOW aTTECTAllMM OOYdYaloOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM 3TanoB UX (OPMUPOBAHUS B MPOIECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammel  (pazaen 1). ®OC obecrneuynBaeT OOBEKTUBHBIM KOHTPOJIb JTOCTHIKEHHUS BCEX
pe3yJbTaTOB 00YUYEeHHUs], 3alNIAHUPOBAHHBIX JJIs JUCLIUILIINHBIL.

®OC BKIIOYAET B ceO5:

— TIepeyeHb KOMIETEHLMH C yKa3aHUEM JTarnoB UX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHue MoKa3arejed U KPUTEPHUEB OLEHUBAHMS KOMIIETCHIMI Ha pa3JIMYHBIX ATanax ux
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHM, BIaJIeHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIM B MPOLIECCE OCBOSHUS 00Pa30BaTeIbHOM MPOTrPAMMBI;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE NPOLECAYPhl OLCHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJIHM) OIbITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETSHIINH.

KoHTponb ocBoeHUS AUCHMIUIMHBI MPOU3BOAUTCA B COOTBETCTBHM C llojoxkeHueM o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE
1. Kononos, I'. H. MeToibl cMHTE3a M aHaIu3a MPOU3BOIHBIX PACTUTEIIBHBIX METAOOIUTOB :
yuebnoe nocodbue / I'. H. KononoB. — Mocksa : MI'TY um. H.D. baymana, 2018. — 35 c. —
ISBN 978-5-7038-4999-6. — Texkct : anexkTpoHHbIH // JlaHb : 31MeKTpOHHO-OMONIHMOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/172909 — Pexum noctyna: ajis aBTOPU3HD.
I10JIb30BATENEH.
2. Kononos, I'. H. Merozas! onpeneieHuss KOMIOHEHTHOTO COCTaBa APEBECHBIX TKAHEH :

yaeOnoe nocobue / I'. H. KononoB. — Mocksa : MI'TY um. H.O. baymana, 2018. — 40 c. —
ISBN 978-5-7038-4998-9. — Texkct : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/172908 — Pexum poctymna: st aBTOPU3UP.
II0JIB30BAaTENICH.

JlonoyIHUTENbHBIE MaTepUaIIbL

3. Kononos I''H. [lenapoxumusi. XuMusi, HAHOXUMUSI U OMOT€OXUMHUSI KOMIIOHEHTOB KIIETOK,
TKaHEeW W OPTraHoOB JPEeBECHBIX pacteHWil. B 2-x tomax. Tom 1 : monorpadus / MOuH PD
OI'bOY BO MI'VIL. - M. : MI'VJL, 2015. - 480 c. — HayuyHo-texHuueckas 6ubianorexka MO
MI'TY um. H.D. baymana — OcHoBHO# (oHT — 33 9K3.; YHTaNbHBIHA 3271 Ne 2 — 2 9K3.

4. KononoB I'.H. Jlenapoxumus. Xumus, HAHOXUMHUSA U OUOT€OXUMHUS KOMIIOHEHTOB KJIETOK,
TKaHEW U OpraHoOB JpeBecHbIX pacTeHmid. B 2-x tomax. T. II : monorpadus / MOuH PO ®T'BOY
BO MI'VJIL. - M. : MI'VJ], 2015. - 1111 c¢. — Hayuno-texnuueckas 6ubanoreka M® MI'TVY um.
H.2. baymana — OcHoBHOM (hoHT — 33 9K3.; ynTaNBbHBIN 371 Ne 2 — 2 9K3.
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9.

10.

1.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

8. INHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUHU JUCIIUITJIMHbI

1. Caiit kadenpel «XUMUS W XHUMHUYECKHE TEXHOJOTUU B JIECHOM KOMIUICKCE:
https://mf.bmstu.ru/info/faculty/lt/caf/1t9/ .

2. OTkpeITasgs uHGOpManMOHHAs Tpynna Kadeapsl B couuanbHoi cetn «BKonTakTe»:
http://vk.com/bmstul830.

3. Poccuiickas rocygapcTBeHHas Onbmuoreka. http://www.rsl.ru.

4. TocynapcTBeHHast ~ myOiuMyHass  Hay4yHO-TeXHHMuYeckas  OubOnuoreka  Poccum.
http://www.gpntb.ru.

5. bubmoreka MI'TY um. H.3. baymana. http://library.bmstu.ru.

6. Hayuno-rexanueckast Oubmmoreka K@ MITY um. H.D. Baymana. https:/bmstu-
kaluga.ru/library.

7. Hayuno-texauyeckast ~ Ombmmoreka MO MITY wum. H.D.  baymana.
https://mf.bmstu.ru/info/library/.

8. Hayunas snexkrponnas 6ubnmoreka http://eLIBRARY.RU.

9. DIEKTPOHHO-OMOIMOTEYHAsI CHCTeMa M3aTenbCcTBa «JIanp» http://e.lanbook.com.

10. DnexkTpoHHO-OMOIMOTEYHAsE cHUCTEMa «YHUBEPCUTETCKAass OMONIMOTEKa OHJIAWH»
http://biblioclub.ru.

11. DnextpoHHO-O6nbMoTeuHas cucrema «[PRbooks» http://www.iprbookshop.ru.

12. DnexTponHo-6nbnuoreynas cucrema (3bC) «FOpaiit» https://biblio-online.ru.

13. llenTpanpHas OubnmMoTeka oOpa3oBaTeNnbHBIX pecypcoB MunHoOpHayku PO.
www.edulib.ru.

14. Enunass  xoyuiekuuss 1UQGPOBBIX  00pa3oBaTeNbHBIX — pecypcoB  http://school-
collection.edu.ru.

15. ®enepanbHblii LEHTP MH(POPMALMOHHO-00pa30BaTEIbHBIX pecypcoB.
http://fcior.edu.ru.
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24. METOJIWYECKHUE YKA3ZAHMS JUISI CTYJIEHTOB 10 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HUKECIIEAYIOLIUE MTOJT0KEHUS.

JlMcuuIuiiHa MOCTPOeHa MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIH HpPEACTaBISIET
co00i1 JIOTMYEeCKH 3aBepUICHHbINH pazfen Kypca. JMCUMIUIMHA AENUTCS Ha 4YeThIpe MOy
(BKJTFOUAs SK3aMEH).

Ha nepBom 3aHsTUM CTyAeHT mojy4yaeT MH(GOpMaLMI0 A1 JOCTYNa K KOMILUIEKCY
y4eOHO-METOIUYECKUX MATEPUAIIOB 110 TUCIUILIHHE.

JleKuMOHHBbIE 3aHATHUS MOCBAICHBl PACCMOTPEHHUIO KITIOUEBBIX, 0a30BBIX MOJOKEHUMN
Kypca 1 pa3bACHEHHUIO YU€OHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThl MpeIHA3HAYCHBI JJII NMPUOOPETEHUs ONBITA MPAKTHYCCKOM
peanu3aly OCHOBHOW TNpOQecCHOHaNbHON 00pa3oBaTelNbHON mporpamMmbl. MeTonudeckue
yKazaHud K JiabopaTOpHbIM  paboTaM  mpopadaThIBAIOTCS  CTyJEHTAaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblil ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Tepen
pOBEJICHIEM JTa0OPATOPHBIX PaboT.

[IpakTudeckast HIOArOTOBKA MPH pealu3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
MPOBEJCHHUS J1a0OpaTOPHBIX pPabOT WM HMHAMWBUIYAJbHBIX H(MIU) TPYHIOBBIX KOHCYIbTAlUH,
IpeIyCMaTPUBAIOIINX yJacTHE OOYYAIOUIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB padoT,
CBSI3aHHBIX ¢ Oyaymiel mpodecCHOHANBHON e TETbHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYET BKJIIOYATh B ceOsl OTHENbHBIC 3aHATHS JICKIIMOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH WHPOpManuu OO0yJaromUMCH,
HEOOXOAMMOW Ui TOCTEAYIOIIEro  BBIMOJHEHHS  paboOT, CBS3aHHBIX C  Oyamymien
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasi padoTa CTYIECHTOB BKIIOYACT CIIEAYIOIIME BHUJBL: MpOpadoTKa
y4eOHOTO MaTepualia JIEKIUi, TOArOTOBKa K Ja00opaTOpHBIM paboTaMm, MOArOTOBKA K 9K3aMEHY,
HOJArOTOBKa pedepara, MOArOTOBKAa K KOHTPOJbHOM paboTe. Pe3ynbTaThl BCceX BUAOB pabOThI
CTYACHTOB (OPMHUPYIOTCS B BHJE WX JHMYHOTO PEHTHHTa, KOTOPBIM YYHUTHIBACTCS Ha
OpoMeXyTouHoi arrectanMu. CamocTosTeNbHas paboTa MpeaycMaTpUBAaeT HE TOJIBKO
npopaboTKy MaTepHalioB JIEKIIMOHHOTO Kypca, HO W HMX PpaCIIUpPEHHE B pPe3ylbTaTe IOWCKa,
aHalu3a, CTPYKTYPUPOBAHUS U MPEICTaBIECHUS B KOMIAKTHOM BUJIE COBPEMEHHON MHpOpMALUU
U3 BCEX BO3MOXHBIX UCTOYHUKOB.

Texkymmii KOHTPOJIb TPOBOAWTCS B TEUCHHE KaXJAOrO MOAYJS, €ro HTOTOBBIE
PE3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK I10 CIIEIYIOIINM BHIaM KOHTPOJIBHBIX MEPOTIPHUSITHIA:

- Pegepar
- 3amuTa J1abopaTopHBIX paboT
- KonTponpHas padora.

OcBoeHHMe AMCIUIUIMHBI M €€ YCIEIIHOE 3aBEpIICHHE Ha CTaguH MPOMEKYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryssipHOil paboTe BO Bpems ceMecTpa M IUIaHOMEPHOM
MPOXOXKICHUN TEKYyIIero KOHTpoust. Habpathe pedTHHT 1Mo BceM MOIYJISIM B KaXKJOM CEMECTpe,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
HK3aMEHAIIMOHHOW CECCHH HEBO3MOXKHO.

Jlns 3aBepiieHust paboOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIbHBIE
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTrecTanMsi [0 JUCLHUIUIMHE TPOXOAUT B (¢opMe »HK3aMeHa,
KOHTPOJIMPYIOMIETO OCBOCHUE KITFOUEBBIX, 0A30BBIX IMOJIOKEHUH TUCIUTUIMHBI, COCTABIISIONINX
OCHOBY OCTaTOYHBIX 3HAHHUH MO HEHl.

MeToauKAa OLEHKH 110 PEHTHHTY
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CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3aJ[aHUS U CIIABIINNA
BCE KOHTPOJBHBIE MEPOINPUSTHS, MOTy4aeT UTOTOBYIO OLEHKY IO JUCHMIUIMHE 3a CEMECTp B
COOTBETCTBHHU CO IIIKAJIOU:

PeiiTunr OueHka Ha IK3aMeHe
85 —-100 OTJIMYHO
71 — 84 XOPOIIO
60 — 70 YAOBJIETBOPUTEIBLHO
0-59 HEYJIOBJIETBOPUTEILHO

OueHuBaHMe JUCUUIUIMHBI BEIETCS B COOTBETCTBUU C llojokeHwem o TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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25. TIEPEYEHDb NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU [JUCHUIIVIMHBI, BKJIIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, PabOYMM MpOrpaMMaM TUCHUIUIMH (MOJIyJei),
nporpaMMaM MpPaKTHUK, JIEKTPOHHBIM y4EOHBIM U3JAaHHUSAM M AJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, yKa3aHHBIM B paOOyuX Mporpammax TUCHHMIUIMH (MOIYJIeH), mporpaMMmax MpaKTHUK,
dbopMupOBaHUE 3TEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YHCJIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO M aCHHXPOHHOTO
B3aMMOJICHCTBUS CTYJIEHTOB W MpENoJaBaTeleil MOCPEACTBOM TEXHOJOTUH U CIYyXO M0
NEPEChUIKE U TOJIYYECHHUIO JIEKTPOHHBIX COOOIICHUH MEXIy IMOJB30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemogaBatens 11 onepatuBHOM cBsizu: CAF-HTDIP@mgul.ac.ru

IIporpamMHoe obecnevenue:

- Excel

- PowerPoint
- Windows

- Word

HNupopmaniuoHHbIE CIPABOYHbIE CUCTEMBbI:

—  HWudopmannonno-npasosas cucrema «l'apant» http://www.garant.ru;
—  HWudopmannonno-npasosas cuctema «Koncynprant [Imoc» http://www.consultant.ru;

IIpodeccnonanbubie 6a3b1 JAHHBIX:

—  Xwumus. Katanor HayuHbIX caiiToB. DnemeHTsl. https://elementy.ru

—  DJeKTpoHHas OoubnMoTeKa y4eOHBIX MaTepHuaoB o XUMUHU
http://www.chem.msu.ru/rus/elibrary/
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26. OIIMCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUITJIMHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneycHus JUCHUITIIMHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS

1 Jlekuun CHEIHAIEHO 000pYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEAUNHBIMU CPEJCTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIMMHU BBIXOJI B CETh
WNHTepHeT; momMeneHus A1 NpoBEACHUS ay IUTOPHBIX
3aHATHUN, 000PYIOBAaHHBIC YUeOHOU MEOECIBIO; aAyAUTOPHH
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIaCCBhI.

2 | JlabopaTopHbie pabOThI CHeNHaIbHO 000PYIOBAaHHBIE AYIUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIPOHM3BEACHUS M HMEIOIIMMHU BBIXO]] B CETh
WHTepHeT; noMelleHus Al IPOBECHUS ay JUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPHUU
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K 0a3zam
JAHHBIX U ceTH VIHTepHeT; CTyIuH; KOMIIBIOTEPHBIC
KJIACCBI.

3 | CamocrosTensHast pabora | OubmuoTeka, uMeroniast pabouue MecTa Ui CTYIACHTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMMO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITporokos Ne 10 ot 25.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOM YYEBHOI JINTEPATYPHI,
HEOBXOJMIMO¥ I/I1 OCBOEHHSA JUCIIAIIIAHBI, YATATH B CJIE/[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Konounog I'. H. MeTozpb! onpe/iesieHrsi KOMIIOHEHTHOTO COCTaBa JipeBeCHbIX TKaHel : IPaKTUKYM /
Kononos I'. H. ; MI'TY um. H. 3. baymana. - M. : 3a-Bo MI'TY um. H. 3. baymana, 2018. - 40 c. : un.
bubmorp. B koHIle 6por. - ISBN 978-5-7038-4998-9.
2. Kononos I'. H. MeTozb! crHTe3a 1 aHamM3a POM3BO/JHBIX PAaCTUTETbHBIX MeTabO0IUTOB : MPAKTUKYM /
Kononos I'. H. ; MI'TY um. H. 3. baymana. - M. : 3x-Bo MI'TY um. H. 3. Baymana, 2018. - 35 c. : v
Bubmuorp. B koH1e 6opor. - ISBN 978-5-7038-4999-6.
3. Kononog, I'. H. MeToapb! onpeziesieHr st KOMITIOHEHTHOTO COCTaBa JIpeBeCHbIX TKaHel : yueOHoe
roco6ue / I. H. KonoHoB. — Mockga : MI'TY um. H.3. baymana, 2018. — 40 c. — ISBN
978-5-7038-4998-9. — TeKcT : 371eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/MoTeuHast cuctema. — URL:
https://e.lanbook.com/book/172908
4. Konosog, I'. H. MeTo/ipl CHHT€3a U aHa/iM3a IMPOU3BO/IHBIX PACTUTE/IbHBIX META00/UTOB :
yuebHoe ocobue / I. H. KoHoHOB. — Mockga : MI'TY um. H.D. Baymana, 2018. — 35 c. — ISBN
978-5-7038-4999-6. — TeKcT : 371eKTPOHHBIM // JIaHb : 3/1eKTpOHHO-0Mb/mMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/172909

2). I1.10. MIEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJ/IOI U1, UCITOJ/Ib3YEMbBIX
IMPY N3YYEHUU JUCIUILIMHEBI, BK/TFOYAS ITIEPEUYEHB ITIPOT'PAMMHOI'O
OBECIIEYEHUSA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, UYUTATH B
CJIEJYIOIIEN PEJAKIIUN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPHU W3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrnieueHue:
- 7-Zip

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbr:

Kononos I'.H., fouieHT (K.H.), KaHAUAAT TeXHUUYeCKUX Hayk, J0LieHT, gnkononov@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITpotokos Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KonoHog, I'. H. MeTto/b1 onipe/iesieHrsi KOMITOHEHTHOTO COCTaBa JIpeBeCHBIX TKaHel : yueOHoe
noco6ue / I. H. KoHoHoB. — Mockga : MI'TY um. H.3. baymana, 2018. — 40 c. — ISBN
978-5-7038-4998-9. — TeKcT : 3/71eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/mMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/172908
2. KoHoHog, I'. H. MeTo/ipl CHHTe3a ¥ aHa/M3a MPOU3BOHBIX PACTUTETLHBIX METabO0/TUTOB :
yuebHoe nocobue / I. H. KoHoHOB. — Mockga : MI'TY um. H.D. Baymana, 2018. — 35 c. — ISBN
978-5-7038-4999-6. — TeKcT : 371eKTPOHHbIN // JIaHb : 3/1eKTpPOHHO-0Mb/mMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/172909
3. Kononos I'. H. MeTojb1 onipeziesieHNsi KOMIIOHEHTHOTO COCTaBa /IpeBECHBIX TKaHe! : MPaKTUKYM /
Konouos I'. H. ; MI'TY um. H. 3. baymana. - M. : U3a-s0 MI'TY um. H. O. baymana, 2018. - 40 c. : u. -
Bubmuorp. B koH1e 6porn. - ISBN 978-5-7038-4998-9.
4. Kononos I'. H. MeTozibl CHHTe3a U aHa/Ii3a POU3BOHBIX PACTUTEIbHBIX META0O0/TMTOB : TPAKTUKYM /
Konounos I'. H. ; MI'TY um. H. 3. baymana. - M. : U3zg-s0o MI'TY um. H. 3. baymana, 2018. - 35 c. : u. -
bubnorp. B koHIe 6pori. - ISBN 978-5-7038-4999-6.

2). I1.10. IEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJ/IOI U1, UCITOJ/Ib3YEMBIX
IMPU N3YYEHUU JUCIUILIMHBI, BK/TFOYASA ITIEPEUEHB ITPOTPAMMHOI'O
OBECIIEYEHUSA 1 UTH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, UYUTATH B
CJIEYIOIIEN PEJAKIIAN:

10. ITepeuenb uHGpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH W3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrieueHue:
- 7-Zip

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbl:

KonoHog I'.H., fotieHT (K.H.), KaHAUAAT TeXHUUYeCKUX Hayk, JoLieHT, gnkononov@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepsl JIT9
«XUMHUS U XUMUYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 9 o1 01.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHNSA JUCILUAIIIAHBI, UATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KonoHog, I'. H. MeTto/ib1 onipe/iesieHrsi KOMITOHEHTHOTO COCTaBa JIpeBeCHBIX TKaHel : yueOHoe
noco6ue / I'. H. KonoHoB. — Mockga : MI'TY um. H.3. baymana, 2018. — 40 c. — ISBN
978-5-7038-4998-9. — TeKcT : 3/71eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0Mb/MoTeuHast cuctema. — URL:
https://e.lanbook.com/book/172908
2. KoHoHog, I'. H. MeTo/ipl CHHTe3a ¥ aHa/M3a MPOU3BOHBIX PACTUTE/TLHBIX METabO0/TUTOB :
yuebHoe nocobue / I. H. KoHoHOB. — Mockga : MI'TY um. H.D. Baymana, 2018. — 35 c. — ISBN
978-5-7038-4999-6. — TekcT : 371eKTPOHHbIM // JIaHb : 3/1eKTpPOHHO-0nbmMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/172909
3. Kononos I'. H. MeTojb1 onipeziesieHusi KOMIIOHEHTHOTO COCTaBa /IpeBECHBIX TKaHe : MPaKTUKYM /
Konouos I'. H. ; MI'TY um. H. O. baymana. - M. : U3a-80 MI'TY um. H. O. baymana, 2018. - 40 c. : . -
Bubmnuorp. B koH1je O6porn. - ISBN 978-5-7038-4998-9.
4. Kononos I'. H. MeTozibl CHHTe3a ¥ aHa/Ii3a POU3BOJHBIX PACTUTETIbHBIX META0O0TMTOB : TTPAKTUKYM /
Konounos I'. H. ; MI'TY um. H. 3. baymana. - M. : U3g-Bo MI'TY um. H. 3. baymana, 2018. - 35 c. : u. -
bubsnorp. B koHIe 6pori. - ISBN 978-5-7038-4999-6.

2). I1.10. IEPEUYEHb NTH®OPMAIIMOHHBIX TEXHOJ/IOI' 11, UCITOJIb3YEMBIX
IMPY N3YUYEHUU JUCIUILIMHBI, BK/TFOUASA ITIEPEUYEHB ITPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEM PEJAKIIUN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrnieueHue:
- 7-Zip

- LibreOffice

- Mozilla Firefox

IIpenogaBarens Kadeapsbr:

Kononos I'.H., fotieHT (K.H.), KaHAUAAT TeXHUUYeCKUX HayK, JoLieHT, gnkononov@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepbl JIT9
«XUMHUS U XUMHYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 09.04.09-04/11 ot 16.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEJYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AONO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX JI/Isl 0CBOEHHSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIUIVHE:
1. KonoHog, I'. H. MeTto/b1 onipe/iesieHrsi KOMITOHEHTHOTO COCTaBa JipeBeCHBIX TKaHel : yueOHoe
roco6ue / I'. H. KonoHoB. — Mockga : MI'TY um. H.D. baymana, 2018. — 40 c. — ISBN
978-5-7038-4998-9. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0MbMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/172908
2. KoHoHog, I'. H. MeTo/ipl CHHTe3a ¥ aHa/n3a MPOU3BOJHBIX PACTUTE/TLHBIX METabO0/TUTOB :
yuebHoe nocobue / I. H. KoHoHOB. — Mockga : MI'TY um. H.D. Baymana, 2018. — 35 c. — ISBN
978-5-7038-4999-6. — TekcT : 271eKTPOHHbIM // JIaHb : 3/1eKTpPOHHO-OMbmMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/172909
3. Kononos I'. H. MeTojpb1 onpeziesieHsi KOMIIOHEHTHOTO COCTaBa /IpeBECHBIX TKaHe : MPaKTUKYM /
Konouos I'. H. ; MI'TY um. H. 3. baymana. - M. : U3a-80 MI'TY um. H. 3. baymana, 2018. - 40 c. : u. -
Bubmuorp. B koH1e Oporn. - ISBN 978-5-7038-4998-9.
4. Kononos I'. H. MeTozbl cCHHTe3a ¥ aHa/li3a POU3BOHBIX PACTUTEIbHBIX META0O0TMTOB : TTPAKTUKYM /
Konounos I'. H. ; MI'TY um. H. 3. baymana. - M. : U3zg-80o MI'TY um. H. 3. baymana, 2018. - 35 c. : . -
bubmorp. B koHIe 6pori. - ISBN 978-5-7038-4999-6.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITOJ/Ib3YEMBIX
IMPY N3YUYEHUN JUCIUILINHBI, BK/TFOYAS ITIEPEUEHB ITPOI'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEN PEJAKIIAN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHus, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- 7-Zip

- Arch Linux

- Astra Linux Special Edition

- Kaspersky

- LibreOffice

- Mozilla Firefox

- P7-Oduc.TTpodeccroHanbHbIM

ITpenopaBarensb Kadegpbi:

Kononos I'.H., fo1jeHT (K.H.), KaHIUAAT TeXHUUeCKUX HayK, ZOLeHT, gnkononov@bmstu.ru



