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1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmMa coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
TOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHJAApTa BBICHIETO OOpa3oBaHUS — MarucTparypa
1o HampaBieHuto  noaAroToBku  18.04.01 Xumuueckaa mexunonozua (PIrOC BO),
peKOMeHausAMi  MeToIM4ecKOo KOMHUCCMM W HAKOIUICHHBIM OIBITOM MPETOJaBaHUs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u J1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE TUCLMIUIMHBI B
TEYEHUE OJIHOTO CEMECTpa.

Hucuunnuna «HMucmpymenmanovhsle MmMemoovl UCCIE008AHUA 6  XUMUYECKOU
mexHo102uwy) OTHOCUTCS K 00s3aTeNbHON 4YacTW IJUCHMIUIMH y4deOHoro ruiana. Ilporpamma
JUCITUIUIMHBL  TIPEJIIoNiaraeT, 4ro OOYydYarolMecs HWMEIOT TEOPETHYECKYI0 M TMPAKTHUYECKYIO
MOJATOTOBKY B O0JIACTH XWMHUH, (PU3UKH, a TaK)KE MHXKEHEPHBIX HAyK, MOJYYCHHYIO B paMKax
MPEIIIECTBYIONUX TUCITUIUIMH 00yUeHUs 10 MporpaMMe OakanaBpuara.

Heap nucuunaIuHbl — NprodpeTeHre 00yJYaoIUMHUCS ONPEIEICHHOT0 00beMa 3HAaHHUH U
HEOOXOJMMBIX HABBIKOB, JOCTATOYHBIX JIJII CAMOCTOSITEJILHOTO BBIOOpa HMHCTPYMEHTAIBHBIX
METOJIOB aHaJN3a MPHUPOIHOTO ChIPbs, TEXHOTCHHBIX OTXOJ0B U MPOAYKTOB MX MepepaboTKH, a
TaKkKe KOMIICTCHIIMMA, HEOOXOJMMBIX TEXHOJOraM B 3aBUCHMOCTH OT Kpyra pemaeMbIX
MCCIIE0BATENIbCKUX 3a/1a4.

3agaun JUCHUIIMHBI — TEOPETUUECKOE U3YUYEHHE OCHOB MHCTPYMEHTAIBHBIX METOJI0B
UCCJICTIOBAaHH, OCHOBHBIE METOJOJIOTMUECKHE W METOJUYECKHE MPUEMBbl, HEOOXOIUMbIC s
YCHENIHOTO TPUMEHEHUS AITHUX METOJOB, a TakKKe NIPHUOOpPETEHHE MPAKTUUYECKUX HaBBIKOB
00paboTKU JaHHBIX, TONyYEHHBIX HA COBPEMEHHOM J1a00paTOPHOM 00OPYTIOBAHHH.

Hucuunnmua  «HMucmpymenmanouvie Memoovbl UCCIE006AHUA 6  XUMUYECKOU
mexnoocuuy npenoaaerca B 1 cemectpe. KoHTponb ycrmeBaeMOCTH CTYIEHTOB BEIETCS IO
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHUCTEME.

PaGouass mporpamMMa AUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AJICKTPOHHBIX 00PA30BATEIBHBIX TEXHOJOTUH M OSJIEKTPOHHOTO OOY4YEHHUS TMOJHOCTHIO WIIU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5710%:0)11150,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS !

Oﬁmenpocbeccuonaﬂbnue KOMIICTCHIUU U MHIAUKATOPLI UX JOCTHKCHUSA .

HanmenoBanue
KaTeropuu Ko i nanverosanme OTIK Kon n HanMeHOBaHUE UHAMKATOPA
(rpynmsl) noctuxenust OITK
OIIK
OTTK-1. Croco6en OIIK-1.4. YmMmeeT HCIOIB30BATH METOIBI
OpraHU30BHIBATS HAy4YHOTO HCCIENOBaHUS TIPH pEIIeHUH
CaMOCTOATENBHYIO p | HaY1HbIX 337131,

Hayunbie KOITEKTHBHYIO Hay4HO- OIIK-1.5 VYwmeer ¢opMmyaupoBaTb U
HCCTEZIOBAHHS. | HCCIEOBATENbCKYto paboty, | TPCACTABIATE — PESYIIPTATRL  HAYHHOTO
U pa3paboTKu paspabarteiBath IUIaHBI  m | HCCICAOBAHMA,

TPOTPAMMBI MpOBEICHs OIIK-1.6 Bmameer MerogamMu HaydHOTO
HAyYHBIX HCCIeIOBaHuii u | CCIIC/0BAHAA,
TEXHUYECKUX pa3pabOTOK.




[Tpodeccuonanphas
METOJ10JIOT U

OIIK-2. Crnocoben
UCIOJIb30BaTh COBPEMCHHBIC
npuboOpsl U METOJUKH,
OpTraHU30BBIBATH
MIPOBEJICHUE DKCIICPUMECHTOB
Y HUCIIBITAHUMN, TPOBOJAMUTH HX
00paboOTKy U aHATU3UPOBATH
WX Pe3YNbTATHI ISl PEIICHUS
MIPOU3BOJICTBEHHBIX u
HAYYHBIX 337124

OIIK-2.1. 3naer Teoput0  (PUKKO-
XUMHAYECKHX METOJIOB aHAIIN3A

OIIK-2.2. 3naer mOpUHLOUOBI PabOTHI
OCHOBHBIX npubOpoB B
WHCTPYMEHTAIBHBIX METOAax
XUMHAYECKOTO aHaIH3a

OIIK-2.3. 3Haer METOIbI

LeJICHAIIPABJIEHHOTO cOopa M  aHalIu3a
Hay4HOU JIUTEPATYpPBI

OIIK-2.4. YMmeer MIPUMEHSATH
MPUOOPETEHHBIC MPAKTUYCCKHE HABBIKU B
npohecCHOHANBHOM ~ AESATEIbHOCTH IS
pelIeHNs KOHKPETHBIX 3a/1a4

OIIK-2.5. Ymeer aHaJM3UPOBATH
HAy4YHYIO JIUTEpaTypy C LEJbI0 BBIOOpA
HaIpaBJICHUSI UCCIIEOBAaHUS O 33JaHHOI
TEME

OIIK-2.6. Bmageer wupaeonorue u
CUCTEeMON BBIOOpAa HHCTPYMEHTAJIbHBIX
METO/IOB XMMHUYECKOTO aHajIHh3a, a TaKkKe
OLICHKOW BO3MOXKHOCTEH Ka)KJI0r0 METo/1a
OIIK-2.7. Bnmameer MeTPOJOTHUYECKHUMU
OCHOBaMHU HWHCTPYMEHTAIBHBIX METOJIOB
aHanmm3a

OIIK-2.8. Brageer cmocobamu 00paboTKH
NOJYYEeHHBIX PE3yJIbTATOB U aHAJIHM3a UX C
Y4E€TOM  HMEIOIUXCS  JIUTePaTypPHBIX
JTAHHBIX

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYACHT MAaruCTpaTypbl JOJIZKCH:

3name:

- TCOPCTUYCCKHUEC OCHOBEI

TEXHOJIOTUHU HCOPraHNYICCKUX BCHICCTB;
- PO ECCChI q)OpMI/IpOBaHI/ISI AHAIIUTUYCCKOI'0 CUTHAJIA B PA3JIMYHBIX METOJAX aHAJIN34,
- OCHOBBI (1)I/I3I/IT-ICCKI/IX Teopnﬁ BSaHMOHeﬁCTBHﬂ QJICKTPOMArdHuTHOI'O IOJid, U3JIYYCHHA, ITOTOKA

qacTuill C MOJ'ICKyJ'IOﬁ;

MCTOAOB HHCTPYMCHTAJIBHOI'O aHajin3a CbhIpbd W MNPOAYKTOB B

- OCHOBEI Ba)KHEHUIITHX (i)I/ISI/ILIeCKI/IX METOJ0B UCCIICAOBAHUA B XUMUU,
- OCHOBHBIC ITPUHIIHUIIBI H3MepeHHI>i Ha CTaHAAPTHBIX HpI/I60an;

- OCHOBBI

MCTPOJIOTHHU HHCTPYMCHTAJIBHBIX MCTOIOB

aHaluu3a CbIpbd U INPOAYKTOB

HEOPraHWYECKOM XMMUU B COOTBETCTBUU ¢ pekomeHaanusmu NIOTTAK.

Ymems:
- NPUMEHSTh

npruoOpeTeHHbIe

TCOPCTUUCCKHUC

3HAHUSA W  I[IPAKTUYCCKUC HABBIKU B

HpO(i)eCCPIOHaJIBHOI;'I JACATCIIBHOCTH IJId PCHICHWA KOHKPETHBIX XUMHUKO-aHAIIUTUYCCKUX 3a1a4.

Braoems.:

- MeTOJIOJIOFHefI, IOAPOKO HCIIOJB3YEMBIX HWHCTPYMCHTAJIbBHBIX MCETOA0OB B COBpeMeHHOfI
AHAJIMTUYECKOM MPAKTUKE B HEOPTaHUYECKOW TEXHOJIOTHH;

- CHCTEMOH BLI60pa HHCTPYMCHTAJIBHOTO ME€TOAAa Ka4€CTBCHHOTO W KOJIMYECTBCHHOI'O
XAMHYECKOI0 aHAJIN3a;
- OLICHKOW BO3MOKHOCTEW HHCTPYMEHTAJIBLHOIO METO/Ia aHAIN34;

- OCHOBHBIMH CIIOCOOAMH METPOJIOTHYECKONH 00pabOTKH pe3yabTaTOB KOJIHYECTBEHHOTO
XUMHYECKOTO aHAIU3A.
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3. OFbEM JIUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

Bup yueOHoii padoTbl

O0BbeM TUCHUIIINHBI

3E Axkan. | Actp.
4. 4.

OO0mas Tpy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,89 68 51
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,5 18 13,5
JlabopaTopHsie paboTsl (JIP) 0,95 34 25,5
B TOM 4HcCIIe B popMe MPAKTHYECKON TOJATOTOBKU 0,95 34 25,5
CamocrosiTeJibHasi padoTa 1,11 40 30
[TonroToBKa K HTOTOBOMY KOHTPOJIIO 0,4 0,3

1,11
CamMocTosITeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 39,6 29,7

Buja koHTpOJS:

3a4er ¢ OLEHKOM

Bua uTOroBOro KOHTpOJIf:

3a4er ¢ OLEHKOM




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B

N Pazgen nucuMniiMHbI (bopme (bopme IIpak. (bopme JIao. (bopme Cam.

n/n Bcero np. noar. | Jlekuuu | mp. NOAr. np. NoAr. np. NOAT.

(npu (npu 3aH. (npu padoTbI (npu pabora
Haau4uu) Haauyuu) Haauyuu) Hanuyuu)

Pazgen 1. CnekTpockonnyeckue u

1. | xpomaTorpajguyeckne MeTObI 63 18 10 - 10 - 18 18 25
HCCIIeI0BAHNS

1.1 | DnexTpoHHasi CHEKTPOCKOMHMS 13 4 2 - 2 - 4 4 5

1.2 | ATOMHas CIIEKTPOCKOIHS 9 - 2 - 2 - - - 5

1.3 | KonebaTenpHast CHEKTPOCKOIUS 9 - 2 - 2 - - - 5

14 CHeKTpOCKOMMYECKUE METOIbI 12 4 2 i 1 i 4 4 5
OIIPEJICJICHUS pa3Mepa YaCTHII

1.5 | Xpomarorpaduueckuii ananms 20 10 2 - 3 - 10 10 5
Pa3nea 2. Dinexkrponnas

2. | MHKpoOCKONUs U TU(PaAKIHOHHBIE 45 16 6 - 8 - 16 16 15
MeTO/1bl HCCIeJOBAHUS

21 Cxkanupyromas 1 30H/10Bas 12 4 2 i 5 i 4 4 4
3JIEKTPOHHBIE MUKPOCKOIIUHU

29 [IpocBeunBaromias AMEKTPOHHAS 6 i 1 i 5 i i i 3
MHUKPOCKOIIHS

2.3 | PeHTreHoQuIyopeceHTHBIA aHATN3 10 4 1 - 1 - 4 4 4

24 Judpakius 3JeKTPOHOB U 17 8 2 i 3 i 8 8 4
PEHTI€HOBCKOT'O W3ITyYEeHHUS
UTOro 108 34 16 - 18 - 34 34 40




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pa3nen 1. CnekTpockonnyeckne u XxpoMatorpagpuueckne MeToAbl HCCIe10BAHUS
1.1. D1eKTPOHHAS CIEKTPOCKONMS

Beenenne B ciekrpockonuo. CrieKTp 3JIeKTpoMarHuTHOro m3nnydeHus. Kinaccupukarms
ONTUYECKUX METOJIOB aHajIu3a: abCOPOLIMOHHBIE U SMUCCHOHHBIE METOABI. 3aKOH IMOTJIOLICHUs
ceera byrepa-JlambepTa-bepa, mpuyrHBl OTKIIOHEHHS OT 3aKOHA. DJIEKTPOHHAS CIIEKTPOCKOIHUS
(ynerpaduoneroBas W BuauMmas obOisactv). MexaHuU3M — IOMVIOIIEHMsS BUIUMBIX U
ynpTpaduoneToBex nydeid. Kiaccudukanus u s3Heprus 31eKTpOHHBIX nepexoaoB. [Ipumenenne
JJIEKTPOHHBIX CIIEKTPOB MOIJIOLICHHS B KOJMYECTBEHHOM aHAJIM3E.
1.2. ATOMHasl ClIEKTPOCKOHS

@DU3NKO-XUMUYECKHE  OCHOBbI  aTOMHO-aJICOPOLIMOHHOM,  aTOMHO-3MHCCHOHHOMN
CIIEKTPOCKOIIMM M MAacCC-CIEKTPOMETPUM C HUHIAYKTUBHO CBSI3aHHOM IUIa3MOW. YCTPOWMCTBO
CIEKTPOMETPOB B aTOMHOM CIEKTpOocKonuu. KonnuecTBeHHbIE METOIBI aHAJIN3a, UCIIOIb3yEMbIE
B CIIEKTPOMETPHH.
1.3. KoJsiebaTeibHas CIEKTPOCKONMSI

Mertoab! konebaTenbHON criekTpockonuu. OOmias xapakTepucTuka MeTof0B. OCHOBHBIE
TUIBl KoslebaHui. KBaHTOBO-MeXaHMUYECKUI MOAXOJ K OINUCAHHUIO KOJEOATEeNbHBIX CIEKTPOB.
Un¢pakpacnas cnekrpockonus (MK). Ilpumenenne wmeromoB UK cnexkrpockonuu amns
UJCHTU(PUKAIIMY HEOPraHMYECKUX BEIIECTB, CTPYKTYPHO-TPYIIIOBOTO, MOJIEKYJISPHOTO U
KOJIMYECTBEHHOTO aHAIM30B. THMHMYHBIE 001aCTH 4acTOT KojeOaHui (DYHKIIHMOHAIBHBIX TPYIIT
OTJIENbHBIX KJIACCOB HEOPraHMYECKMX M OpraHMYecKux coequHeHuil. Anmaparypa ans UK
CIEKTPOCKOIUM, TPHUTOTOBICHUE 00pa3noB. TeopeTHuecKkue OCHOBBI KOMOWHAIIMOHHOMN
cnekrpockonuu (KP). CpaBaenue metonoB UK u KP criekTpockornuu.
1.4. CnekTpockonuyecKkue MeTO/bI ONpe/ieJieHUusl pa3Mepa 4acTHi

OCHOBHBIE ~ CIIEKTPOMETPUYECKME  METOIbl  ONpENCIIEHUs  pa3Mepa  YacTHII.
XapaKkTepUCTUKN IHUCIIEPCHBIX MarepuaioB. DPHU3UKO-XMMHUYECKHE OCHOBBI HE(EIOMETpHH H
TypOougumerpun. M3mepeHue pasMepa 4acTHIl METOJOM JIMHAMMYECKOI'O pPacCeMBaHUs CBETa
(APC). Teoperuueckue OCHOBBI MeToAa. ABTOKoppensiuonHas (yukmus. Ddopmyna
Oitamreiina-Ctokca. Tumbl pacrpeneneHus yacTul 1o pasMepam: konumuectBeHHoe (MN),
oovemuoe (MV) u maccoBoe (MM). Beibop mexay MN u MV npu ananuze pe3yabTaToB IO
onpezaeneHuto pasmepos yactull. Onruueckue cxeMsl JIPC mist n3mepeHus pasmepoB 4acTull B
Henpo3pavHbIX KuAkocTax. OcHOBHbIE xapakTepucTuku meroga /JIPC. Annaparypa.
1.5. XpomaTorpapuveckuii aHam3

OO0mas xapakTepuCcTHKa XpoMaTorpapuuyeckux METOJ0OB aHadu3a U MX KiacCH(pHUKaIus.
OcHoBHBIE TTapaMeTpbl XpOMaTorpamMMmbl. Teopus TEOPETHMYECKMX TapesioK; KHHETHYECKas
Teopusi, ypaBHeHue Ban-Jleemtepa. KauecTBeHHBIN U KOJMYECTBEHHBIN XpomaTorpaduueckuit
aHanmu3. BricokoaddexkTuBHAs KUAKOCTHAs Xpomarorpadus: yCTpoHCTBO Xpomarorpada,
OCHOBHBbIE THUIIBI JeTeKTOpoB. MoHHas xpomartorpadus. ODKCKIIO3MOHHAs Xpomarorpadus.
TonkocnoiiHas xpomatorpadus. [IpuHIMIIEL OCyIIecTBIEHUs U 00sacTH npuMeHeHus. ["a3oBas
XxpomaTorpadusi B TEXHOJOTMM HEOpPraHMYecKux BemecTB. Cxema razoBoro xpomarorpada.
OcCHOBHBIE THUIIBI IE€TEKTOPOB: KaTapOMETP, IUIAMEHHO-MOHU3ALMOHHBIN, JIEKTPOHO3aXBaTHBIMH,
Macc-CIEeKTPaIbHbIN; UX CPABHUTEIbHBIE XapaKTEPUCTHKU.

Paznen 2. DinekTpoHHAsE MUKPOCKONHUS U AM(PPAKIHOHHBIE METOIbI HCCJIET0BAHUS
2.1. CkaHupyomas 4 30H10Bast 3J1eKTPOHHbIE MUKPOCKOMUH

Teopernueckre OCHOBBI JIEKTPOHHOM MUKPOCKOIHWH. B3anMOENCTBHS 3JIEKTPOHOB C
BelleCTBOM. PaccestHue 91ekTpoHOB. (OCHOBHBIE KJacchl 3JEKTPOHHBIX MHKPOCKOIIOB
(CKaHUPYIOMIMHA, MPOCBEYMBAIOUINI M 30HJIOBBIA) M MPUHIUNBI UX paboTel. CkKaHUpyrOLIas
(pactpoBasi) »snexkTpoHHas Mukpockornus (COM). Ilpunmunser padorsr COM. Mertoabt
MOJIyUYEHUsI YBEIUYEHHOro u300paxeHus. I[lpucraBku [Uisi CKaHMPYIOMIETO AJIEKTPOHHOIO
MUKpockomna. Hu3koBakyyMmHasl CKaHMpyOIlas 3J€KTpOHHAas MUKpockomnus. HMHtepnperanus
n3o0paxeHuil. JleTeKTopbl CHUTHAJIOB, UX XapaKTepUCTHUKUW M BIUSHHE Ha (QOpMUpOBaHUE
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KOHTpacToB. Be1iOop Tuma curnanoB. Ckanupyromas 30H10Bass Mukpockorus (C3M). ATomHO-
CUJIOBOM U TYHEIBHBIM DIEKTPOHHBI MMKPOCKOI. TeopeTHyecKkue OCHOBBI IOJIY4EHUS
nzobpakeanit B C3M. OcoOGeHHOCTH TPOOOMOATOTOBKM HEOPraHMYECKHX OOBEKTOB B
AJIIEKTPOHHON MUKPOCKOIIHH.
2.2. IlpocBeyuBaOIAast YJIEKTPOHHAST MUKPOCKOUS

[IpocBeunBaromas 3nexkTpoHHas Mukpockornus (II19M). YceTpoiicTBO MpocBEeUHBAIOIIUX
3JIEKTPOHHBIX MHUKPOCKOIIOB: MCTOYHHUK 3JIEKTPOHOB, AJIEKTPOMATHUTHBIE JIMH3bI, BaKyyMHas
cucremMa, Jiep)Kareab  o0pa3moB. Buabl  KaToAOB:  TEPMODJCKTPOHHAs  OMHCCUS U
ABTOAJIEKTPOHHAS YMUCCHUA. YTIPYTO€ U HEYNIPYTO€ PACCEUBAHUE AIEKTPOHOB. CBETIONOJIBHOE U
TEMHOMNOJbHOE M300pakeHne. CHIEeKTPOCKONMS  XapPaKTEPUCTHUYECKHX IOTePh  SHEPTHH
3JIEKTPOHOB.
2.3. PeHTreHoguiyopecueHTHbIH aHAIN3

PentrenoBckast ¢uyopecueHusi, 0003HaUeHHE PEHTTCHOBCKUX JMHUNA. ATIMaparypa,
ucnoapzyemass B POnA. DHeproaucnepcMoOHHbIE U BOJIHOAMCIIEPCUOHHBIE CIEKTPOMETPBI.
JleTekTopsl pEHTreHOBCKOro wu3iaydeHus. CrnocoObl pPEeHTreHO(IyOpEeCeHTHOrO —aHalu3a.
KauecTBeHHbIll aHanu3, CUTrHAaTypHbIM aHanu3. KoiaumdecTBEHHBbIM aHanu3, crnocoObl yuyeTa
MaTpuyHoro 3¢ dexrta, BHYTpeHHUN u BHewmHHH crangapt. [losneMeHTHOEe KapTUpOBaHUE
noBepxHoctd. OOmacTM  HMCNONBb30BaHUS M mpeumyliectBa P®OnA B TexHoJOruu
HEOPraHUYECKHUX BEIIECTB.
2.4. Indpakuus 31eKTPOHOB M PEHTIeHOBCKOI0 U3JIy4YeHHs

@®a30BbIl U CTPYKTYpPHBIM aHanu3. B3aumoneicTBUEe pPEHTTEHOBCKOTO H3IIYYEHHS C
BEIIeCTBOM. YpaBHeHHe Bynbda-bparra. [IpuHINIEI 1 BO3MOKHOCTH TOPOIIKOBOTO METOA,
pacuer gudpaktorpamm. OmpeneneHue CUHTOHUHM, MapaMeTpoB pemeTku. OmnpeneneHue
pasMmepa kpuctamutoB. @opmyna [leppepa. BiusHue pa3zmepoB yacTvIl Ha PEHTTE€HOBCKYIO
mubpakmuio B HuUX. Jludpakmus  9JeKTpoHOB. MeToapl  KOMIBIOTEPHOTO — pacuera
anekTpoHorpamMm.  IlocTtpoerne  NMpO(MIBHBIX  KPUBBIX — PaJUalIbHOTO  paCIpeACICHUs
WHTEHCUBHOCTH YIIPYTOro pacCeHBAaHMs SJIEKTPOHOB M UX 00padoTKa.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare 0CBOCHUS AUCLHUIUIMHBI CTYICHT JJOJIKEH: Pan[eH Paszz[en Paz3ﬂen
3HaTh:
{ |~ TeopeTHuecKue OCHOBbI MHCTPYMCHTATBHBIX METOJIOB AHAIN3a CBIPbS M MPOJYKTOB B TEXHOIOTMHU + + +
HEOPraHUYECKHUX BEILECTB;
2 |- mporuecchl GOPMHPOBAHUS AHATUTUYCCKOTO CHTHAJIA B Pa3JIMYHBIX METO/IaX aHAJIK3a, + + +
3 |~ OcHOBBI ¢bu3nYeckux Teopuil B3aMMOJEHCTBUS 3JIEKTPOMArHUTHOTO I10JIs, U3JIy4eHHs], TIOTOKA YacTHl] C + + +
MOJIEKYJION,
4 |- ocHOBBI BAXHEHIINX (HU3MUSCKUX METOIOB MCCIICIOBAHUS B XHMUH, + + +
5 |- OCHOBHBIC PUHIIUITBI U3MEPEHHIA B CTAHIAPTHBIX MPUOOpaXx; + + +
6 |~ OCHOBBI METPOJOrMM HHCTPYMEHTAILHBIX METO/IOB AHATH3A CIPS U NIPOTYKTOR HEOPraHUYECKON XUMUU + + +
B cooTBeTCTBUU ¢ pexomenaarusimMu MIOITAK.
YMern:
2 |~ TPHMCHATE IpUOOPETEHHbIE TEOPETUYECKUE 3HAHUS M NPAKTUUYECKUE HaBBIKU B IMPO(ECCHOHATIbHON + + +
JIeATEIbHOCTH JUIS PELICHUS] KOHKPETHBIX XMMUKO-aHAJIUTUYECKUX 33/1a4.
Baajgern:
g |- METO/0JIOTUEN, IIUPOKO HCIIOIB3YEMBIX MHCTPYMEHTAJIBHBIX METOJOB B COBPEMEHHOW AHAIIMTUYECKON + + +
IIPAaKTUKE B HEOPraHUYECKON TEXHOJIOTUU;
9 |- CHUCTeMOW BBIOOpa MHCTPYMEHTAJIBHOI'O METOJla KAaueCTBEHHOTO M KOJMYECTBEHHOTO0 XMMHUYECKOTO + + +
aHaIu3a,
10 |- oreHKO# BO3MOKHOCTEH MHCTPYMEHTAIBHBIX METO/Id QaHAJIH3a; + + +
11 |~ ©OcHOBHbIMA crioco0aMM METPOJIOTHYECKOM 00pabOTKM pPe3yslbTaTOB KOJMYECTBEHHOI'O XUMHUYECKOTO + + +
aHaIM3a.
B pesynbrare 0OCBOCHUS AUCHUIIUHBI CTYIEHT JOJDKEH MPUOOPECTH CIeNyIOIUe (KaKue) KOMRemeHyuu u UHOUKAMOPbl UX 00CIUNCEHUA:
(nepeuens u3 n.2)
Kox n naumenoBanune OIIK Kon n nHaumenoBanue uaaukaropa nocrmxkenus OIK
— OIIK-1. Cnocoben opranu3oBeiBaTh | — OIIK-1.4. VMeer wncmonb3oBaTh METOJbI HAyYHOI'O + + +
1 |CAMOCTOATENBHYIO M KOJUIEKTHBHYIO HAy4HO-| MCCIICOBAHWA NPU PELICHUU HAYMHBIX 3a1a4;
VICCIIEZIOBATENBCKYI0  paboTy, paspabareiBath|— OIIK-1.5 VYmeer GopMynupoBaTth © IPEICTaBIISATH + + +

IIJIaHBbI

U TIporpaMmbl TIPOBCACHUA HAYYHBIX PE3YIBTATEI HAYUYHOT'O MCCICIOBAHUSA




I/ICCJ'Ie,I[OBaHI/Iﬁ U TEXHHUYCCKHX pa3pa60TOK.

OIIK-1.6 Bnageetr MeTojaMu HAy4YHOT'O UCCIIEIOBAHUSI.
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— OIIK-2. Cnocoben HUCHOJIL30BaTh
COBpPEMEHHBbIE  TPUOOPHI M  METOIUKH,
OpraHU30BBIBATh MIPOBEICHUE

OKCIIEPUMEHTOB M UCIBITAHUH, MPOBOAUTH
ux o0paboTKy M  aHaIW3HpOBaTh UX
pe3yabTATHI VTS pelieHus
MPOM3BOJICTBEHHBIX M HAyYHBIX 3314

OIIK-2.1. 3maer Teopuro  (UIUKO-XUMHUECKHX
METOJIOB aHAJIM3a

OIIK-2.2. 3HaeTr mpUHIUIBI PabOTBl  OCHOBHBIX
npuOOpoB B UHCTPYMEHTAIBHBIX METOAax
XUMHYECKOT0 aHAJIN3a

OIIK-2.3. 3HaeT METO/IbI IIEICHANIPABICHHOTO cOopa 1
aHaJIM3a HAYYHOU JIUTEPATYPHI

OIIK-2.4. VYmeer TpPUMEHATh NPHOOPETCHHBIC
MPAaKTUUYECKUE  HAaBBIKKU B MPo¢ecCHOHATBHOM
JeSITeNIbHOCTH ISl pEIIeHUs KOHKPETHBIX 3a/1a4

OIIK-2.5. Ymeer AHAJIN3UPOBATh HAYYHYIO
JAUTEpaTypy €  ILeIbi0  BbIOOpa  HampaBlICHHSA
HCCIEA0BAHMS 1O 3aJaHHOU TeMe

OIIK-2.6. Bnageer umeonorueit u cUCTeMOil BbIOOpa
WHCTPYMEHTAIILHBIX METOI0B XUMHUYECKOTO aHAIIN3a, a
TaKKe OIIEHKOH BO3MOXKHOCTEH KaXKJI0TO METO/IA

OIIK-2.7. Bnameer METpPOJOTHUYECKUMH OCHOBAMHU
MHCTPYMEHTAJIBHBIX METOJOB aHAIN3a

OIIK-2.8. Bnaneer crioco0amu 00paboTkH
MOJYYEHHBIX pEe3yJIbTaTOB M aHAIM3a MX C y4YETOM
MMCIOIIUXCA JJUTCPATYPHBIX JAaHHBIX
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

Ne i/ Ne pasnena TeMbl MPaKTUYECKUX 3aHATUI Yacrl
JUCIUTUIUHBI
OcHoBBI ciekTpockonuu. Pacuer 2
XapaKTEPUCTUYECKOM JIIMHBI BOJHBL. TepM.
KonnuecTBeHHbIN aHAIN3 B MOJIEKYJISIPHOM M aTOMHOM
CIIEKTPOCKOIHUU. PellieHre TUTIOBBIX aHATUTUYECKUX 2
1 1 3aja4.
Koneb6arensusie cnektpel. Pacmmgposka UK u KP- 2
CIEKTPOB.
KpuBble pacnpeiesieHus 4aCTHUI] IO pa3MepaM. 1
KauecTBeHHBIN U KOIMYECTBEHHBIN aHATU3 B 3
xpomaTorpadum.
O6paboTka JAHHBIX CKaHUpYIOLIEei u 4
MIPOCBEYMBAIOIIEH AIEKTPOHHOU MUKPOCKOIIUH
AHaM3 XapakTepuCTUYECKOT0 PEHTT€HOBCKOTO
usnydenus. Pacmmgpoka 1
2 2 PEHTTeHO(IIYOPECIIEHTHOTO CIIEKTPA U CIIEKTPOB
XapaKTePUCTHUECKUX MOTEPb YHEPTUH JICKTPOHOB.
[TpodunpHBI aHATH3 PEHTTCHOBCKHUX
nudpakrorpamm. Pabora ¢ 6azamMu JaHHBIX 3
JPPAKTOTPAMM.

6.2 JlabGopaTopHble 3aHATHSA

BemmonHenne 1ab0paTOPHOTO NPaKTHKyMa CIIOCOOCTBYET 3aKpEIUIEHHIO MaTepuana,
U3y4aeMoro B IUCUUILIMHE «HMHCcmpymenmanvHuvlie Memoovl UCC1e006AHUA 6 XUMUYECKOU
mexHonozuwy, a TAKKe IaeT 3HaHUS O METOAMKAX ONpeAeieHus (PU3NKO-XMMHUUECKHX CBOMCTB
HEOPraHMYECKUX BEHIECTB M TPeOOBaHMAX K BBIIOJHEHUIO METOJHUK, OO0ECHeunBaIOIINX
JIOCTOBEPHOCTb MOTY4aeMbIX Pe3yIbTaTOB.

MakcumanbHOe KOJMYECTBO OaljioB 3a BBINOJHEHHE J1IaOOpaTOPHOIO MpakTHKyMa
cocraBisier 40 6amtoB (MakcumanbpHO 1o 10 Ganmia 3a xaxmayro pabory). KommuectBo pabor u
0aJuIoB 3a KaXKIyI0 pPabOTy MOKET ObITh U3MEHEHO B 3aBUCHMOCTH OT MX TPYJOEMKOCTH.

[Tpumepsl 1abopaTOpHBIX padOT U pa3/elbl, KOTOPbIE OHU OXBATHIBAIOT

;\i nﬁiﬁiﬁiﬁ:{l HaumenoBanue nabopatopHbix paboT Yacrel

1 CreKTpoCKONUYeCcKuit KOHTPOITb CoJiepKaHus 4
HEOPTraHWYECKUX COCTMHECHHI B BOJIC

1 OnpeneneHrue KpUCTATMYECKON CTPYKTYpPbI JUOKCUIA 4
THUTAHA MO0 CIEKTpaM KOMOWHAIIMOHHOTO PACCESTHUS

1 2 ['panynomMerpuyeckuii aHaJIu3 N0 TaHHBIM 3JIE€KTPOHHOU 4

MHUKPOCKOITHH

2 OnekTpoHOoTpadUUECKUil  aHaIu3  KPUCTAJUTMYECKOU 4
CTPYKTYpBI BellleCTBa

2 Pacyer  pa3MepoB  KpPUCTaJUIMTOB 1O  JAHHBIM 4
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TUQPPaKIUU PEHTTEHOBCKOTO HW3JIYYEHHUS C IOMOIIBIO
ypaBHeHus [lleppepa

Onpenenenne pa3Mepa 4YacTHII B OJKUAKOH cpene
METOJIOM JIMHAMHYECKOTO CBETOPACCESIHHS
Omnpeznenenue pasMepa YacTHI[ METOJIOM JIa3epHOM
nudpakim

Anamm3  ¢eHoma B BOAE  METOAOM  Ta30BOMU
xpomarorpaduu

Ananus ¢eHona B BOAE METOAOM BBICOKOI((HEKTUBHON
xpomarorpaduu

OnpezneneHre aHMOHHOTO COCTaBa MUHEPAJIbHOM BOJIBI
Onpeznenenre KaTHOHHOTO COCTaBa MUHEPAIbHOM BOJBI
Onpenencaue cocraBa docharHOTO CBIPbSI
PEHTIeHO(IIYOPECHIEHTHBIM METOJIOM

[ToctpoeHre  DJIEMEHTHBIX  KapT  paclpeiesieHus
2 KOMIIOHEHTOB B TpaHylleé KOMILIEKCHOTO YIOOpeHUs 4
PEHTICHOIIYOPECIIEHTHBIM METOJIOM

N NN -
B B~ N

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIEIbI0 YIayOleHHs 3HAaHUM MO JUCHUILIMHE U
peycMaTpUBaeT:

— O3HAKOMJICHHE U MPOpabOTKYy PEeKOMEHI0BAaHHOM JIUTEPATYPHI, pabOTy € JIEKTPOHHO-
OMONMMOTEeYHBIMU CHUCTEMaMH, BKJIIOYas MEpeBOJAbl NyONMKALMH M3 Hay4dHBIX KYPHAJOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— IOCEIIEHUE OTPACIIEBbIX BBICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa no TeMaTuKe TUCLUILINHEI,

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJBHBIX padOT IO MaTepHally JIEKIIMOHHOIO Kypca;

— TOATOTOBKY K Cllau€ KOHTPOJIbHBIX Pa0OT MO MaTepuaiy JIeKIMOHHOro Kypca (1
ceMecTp) 1 1abopaTOpHOro npakTukyma (1 cemMecTp) Mo AUCHUIIIHHE.

[InanupoBaHue BpEeMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOJUMOro Ha H3Yy4YEeHHE
JUCLMIUINHBI, CTYAEHTaM JIydll€ BCEro OCYIIECTBISATh HA BEChb IIEPHOJ H3Y4YCHMS,
npelycMaTpuBasi IpU STOM pEryJspHOE MOBTOPEHHE MpOMIEeHHOro Marepuana. Marepuai,
3aKOHCIEKTHPOBAHHBIA Ha JIEKIHSAX, HEOOXOAMMO pEryJspHO JOMNOJHATH CBEACHUSMH W3
JUTEPAaTypHBIX HCTOYHHUKOB, IIPEACTaBICHHBIX B paboueil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMM MCTOYHHMKAMHM PEKOMEHAYETCS COCTaBJIATh KPATKUM KOHCIIEKT Marepuaina, ¢
00s3aTenbHbIM (PUKCUpOBaHUEM OMOIHMOrpadUUecKuX JaHHBIX HCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

CoBOKymHas OIIEHKa M0 JUCIUIUIMHE CKJIAJIbIBA€TCSd M3 OLEHOK 3a BBIMOIHEHUE
KOHTPOJIBHBIX paboT (MakcuMmanbHas omneHka 20 OawioB) W 1a00OpaTOpHOTO TMPAaKTHKyMa
(MakcumaiibHast orieHka 40 6ayioB).

8.1. IIpumMepbl KOHTPOJIBHBIX BOMPOCOB /ISl TEKYIIEr0 KOHTPOJISI 0CBOEHUS THCHUILTHHBI
JInist  TeKymero KOHTPOJSL TPEIyCMOTPEHO 2 KOHTPOJIBHBIX paboThl (1O OJHOU
KOHTPOJILHOHM paboTe Mo KaxIoMy paszzieny). MakcumanbHas OlleHKa 32 KOHTPOJIbHbBIE padoTh 1
u 2 (1 cemectp) coctaBnsier 10 GayioB 3a KaxIyro.
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Paznen 1. Ilpumepbl BompocoB K KOHTPOJbHOI padore Ne 1. KounrposnHas padGora
CO/IeP:KUT 5 BONPOCOB, 10 2 6aJ11a 3a BONPOC.
Bomnpoc 1.1.

1. Ilonsarue 0 ¢busnveckux MeToAax UCCIIEI0BAHMS. B3anmopencrteue
JIEKTPOMArHUTHOTO U3JIyYEHHSI C BEIIECTBOM.

2. DJNeKTpoHHAas creKkTpockonus (ynpTpaduoieToBas U BuauMas obimactu). MexaHu3M
MIOTJIOIIEHUS BUIUMBIX U YIbTPa(pHOIETOBBIX JTyUeH.

3. 3akon byrepa-JlamOepra-bepa v IpUYHUHBI OTKJIOHEHUS OT HETO.

Bomnpoc 1.2.

1. Meron no6aBoK M KaaMOpPOBOUHBIX KpuBBIX. [IpaBmiio BbiOOpa CBETOQMIBTpA H
JUINHBI BOJIHBI.

2. Metonel  koneOatenbHOM — criekTpockormuu. OOmas XapaKTepUCTHUKA METOJIOB.
OcHoBHbIE THIIBI KOJIEOAHUI.

3. BanenTtHsle u nedopManMoOHHBIE KoJeOaHMS aTOMOB B MoJiekynax. llposiBieHue
pas3InYHbIX BUAOB KOJIeOaHUH B MH(PAKPACHBIX CIEKTPax.

Bonpoc 1.3.

1. Tunwuysble 001aCTH YaCcTOT KoJeOaHUH (YHKIMOHAIBHBIX IPYIIl OTAEIbHBIX KJIACCOB
HEOPraHMYECKUX U OPraHUYECKUX COECIUHEHUH.

2. Pacmm¢poBka HHOPAKpacCHBIX CHEKTPOB IO KOPPEISALMOHHBIM JuHarpaMMaM U
TabnuIamM xapaktepuctuueckux dactoT. KonumuectBennsiii ananus no MK-cnekrpam.
[Tpurorosnenue oOpa3uoB aus 3anucu MK-cnekrpos.

3. MeToa TMHAMUYECKOTO paccesHusl CBeTa. ABTOKOppeInuoHHas GyHKuus. Gopmyna
OiiHiureiiHa-CTokca.

Bonpoc 1.4.

1. Ilpu ¢doromeTpupoBaHUM CTaHAAPTHOrO pacTBopa BemecTtBa (M=289 r/monb) ¢
koHneHTpamueii 2-10* Monw/n momydena BenmumHA onTHYecKkoi mioTHOocTH 0,392,
TONIIMHA KIOBeThl |=2 cM. Paccumrtare BenMYMHY MOJSIPHOTO KoOd(duIeHTa
NOIJIOUICHUS] BEIECTBA M  OINpPENEIUTh KOHLEHTPALMIO 3TOr0  BElIeCTBA B
aHaJIM3UPYEMOM pacTBOpPE, ONTHYECKas INIOTHOCTh KOTOporo pasHa 0,568.

2. Paccumrtarh MHHHMaNBHO ormpenenssemyo maccy (mr) skenesa (lll) mo peaxmmm
CyIb(QOCATUIIUIOBON KUCIOTHl B aMMHAaYHOM cpefie. Y CIIOBHSI ONPEAETICHUs: KIOBETa C
TOJIIMHON ciosi |1=5 cMm, 00beM okpamieHHoro pactBopa V=5 mi, k03hduimeHt
MoJsipHoro mnoriomenus paseH 4000 51/(Moib'cM); MUHUMajbHas ONTHYECKAs
IUIOTHOCTh, U3MepsiemMast mpudbopom, cocrasisiet 0,01.

3. Copepxanue Ti B 00Opasiie CTanu Onpeaessuii Mo CBETOMOIIONICHUIO ero KOMILIEKCa ¢
H20>. Jlns mackupoBku xene3a godaswmm HsPOs. ITocme pactBopernus 0,25 T cranm
pactBop pazbaBunu 10 100 M. B Tpu xon6s BMecTUMOCTHIO 50 MJI TOMECTHIIH 110 25
MJI 3TOrO0 pacTBopa M J00aBWUIM: B NEpBYIO KOOy CTaHAAPTHBIA pacTBOp,
copepxammit 0,5 mr Ti, pactBoper H202 u H3POs, Bo BrOpyto — pactBopsl H202 u
H3POs, B Tpetsio — pactBop H3PO4 (HyneBoii pactBop). PacTBOpsI 0BENU 10 METKU U
¢oTromMeTpupoBaIM JiBa MEPBBIX pacTBOpa OTHOCHUTENBHO TpeTbero. Illomyunmu
OITHYECKUE MIIOTHOCTH: Dy+cr = 0,65; Der = 0,25.

Bomnpoc 1.5.

1. [lpu ompeneneHun KaaMusi B CTOYHBIX BOJAaX K aHAJIU3UPYEMOMY pacTBOPY
106aBIISIOT IeBATUKPATHEIA 00BeM OpraHMuecKoro pearenta L ¢ konmentpanueii 10
M u u3MepsIIoT TIoTNomeHne obpasyromerocs xkommaekca CdL2?" B krosetax | = 1 cm
npu A = 610 uM. Ilornomienue pacTBopa, MPUTOTOBIEHHOIO CMELIEHHEM pPacTBOpa
COJIM Kaamus, cojepxkamero 2,81 MKr merama B | M, M pacTBopa peareHra,
okazasioch paBHbIM 0,15. Ilornomenue pactBopa peareHta npu A = 610 HM paBHO
0,04. PaccuwuTaiite MosspHble KOA(D(HUIIUEHTHI MOTJIONIEHUS KOMIUIEKCAa KaaMUs U
OpPraHMYECKOT0 peareHTa MpH YKa3aHHOM JJIMHE BOJHBI.
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2. Jlna ompeneneHus >keiae3a B BOJE B MEPHBIX Koja0ax BMeCTUMOCTHIO 50 mur ObLIH
MPUTOTOBIICHBl CTAHAAPTHBIA M HCCIENyeMbId pacTBOpBL. JlJis MPUTOTOBIICHUS
CTaHJapTHOTO pacTBopa B3sau 8 mur pactBopa xkene3a (I1I) (Cre = 0,01 mr/mi), a as
MPUTOTOBIICHHUS HccaeayeMoro — 25 mur uccienyemoit Bonbl. I[locnme moGaBiieHus
COOTBETCTBYIOILIUX PEAKTHUBOB ONTHYECKYIO IUIOTHOCTH PACTBOPOB OIpPENEIHId Ha
dorokonopumerpe: De=0,65; Dy= 0,62. BbUHCINTH KOHIICHTpAIMIO Kelie3a B
HCCIIeyeMOM pacTBOpe (Mr/m).

3. OmpeneneHue HUKENS B CTadd TNPOBOAWIN (OTOMETPUYECKHM METOJIOM C
nuMmetuwiriauokcuMoM. Hasecka crtanu 0,201 r mocne pacTBOpeHHs IepeBeieHa B
MepHyto koi0y BMecTuMOcTbio 100 mit. [{ns doromerpupoBanus 5 M MOTy4EHHOTO
pacTBOpa IOMECTHJIM B MEpPHYI KoJ0y BMmecTUMOCThIO 200 wmu. OnrTuueckas
IUIOTHOCTB 3TOro pacTBopa cocrasisiia 0,3. B apyryto MepHyto K00y BMECTUMOCTBIO
200 My MOMECTWIM CTaHJIapTHBIA pactBop, coaepxkamuii 0,045 Mr Hukens, u
HNOATOTOBWIM sl (DOTOMETPUPOBAHMS aAHAJOTHYHO HCCIEAYEMOMY PpacTBOPY.
OnTuueckasi IJIOTHOCTh CTaHAAPTHOrO pacTBopa cocrtaBimsuia 0,3. Beruncnuth
MacCOBYIO JIOJIF0 HUKEJIS B UCCIEAYEMOM CTaIH.

Paznen 2. Ilpumepnsl BONpPOCcOB K KOHTPOJIbHOH padotre Ne 2. KonrpoabHas pabGora
CO/IeP:KUT 2 BONpoOca, 1o 5 6a/1710B 32 BONPOC.
Bomnpoc 2.1.

1. Teopernueckrue OCHOBBI 3JIEKTPOHHON MUKPOCKOIHH.

2. BzaumopeicTBus 37IEKTPOHOB C BEIIECTBOM. PaccesiHre 31eKTpOHOB.

3. OCHOBHBIE KJIACCHI AJIEKTPOHHBIX MUKPOCKOIIOB (CKaHUPYIONIUH, TPOCBESYHBAIOIIHIA 1
30HOBBIN) U IPUHIIUIIBI UX PAOOTHI.

Bomnpoc 2.2.

1. Tudpakuus 31eKTpoHOB. BHUIbI 371eKTpOHOTpamMM.

2. Yrupyroe u HEyImpyroe paccenBaHue JIEKTPOHOB. CBETIIONOIBHOE W TEMHOIIOIBHOE
HU300paKCHHE.

3. Herektopsl curHainoB B COM, HX XapaKTCpUCTHUKUA M BIUSHUE Ha (OPMHUPOBAHUE
KOHTpacToB. BriOop THMa CUTHAIIOB.

@OHJ| OLEHOYHBIX CPEACTB INPUBEIACH B BHUJE OTIECIBHOIO JOKYMEHTA, SBISIOLIETOCSH
HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI.

8.3. Bonpocsl 1J151 HTOrOBOr0 KOHTPOJIS OCBOEHHs JUCHMILINHBI (1 cemecTp — 3auem ¢

OUECHKOU).

MakcumanbHOe KOJIHYIeCTBO OAIIoB 3a 3auem ¢ oyenkoit (1 cemectp)— 40 6anos.

8.3.1. IIpuMepbI KOHTPOJIBHBIX BOIIPOCOB /11l HTOTOBOI'0 KOHTPOJIsI OCBOCHHS
AUCHHMILTHHBI (7 ceMecTp — 3auent ¢ OUeHKOU).

HtoroBass paboTa BKJIIOYaeT KOHTPOJBHBIE BONPOCH MO paszgenam 1 u 2 paboueit
POrpaMMbl TUCIUIUIMHBI U coiepkuT 4 Borpoca (o 10 6anmioB 3a Kakapli BOIPOC).

1. BanentHsle u neopMaiioHHbIE KOJIEOaHUS AaTOMOB B MOJIEKYJIaX.

2. Paccuurtarh MuHHUManbHO ompeaeiasemyro maccy (mr) kemesza (Il) mo peakmuun

Cyb(OCATUIIIIIOBON KUCIOTHI B aMMUAYHOM cpejie. YCIOBUS ONpPEENICHUs: KIOBETA C

TOJIIUHON ciost |=5 cM, o0beM oOkpaiieHHOro pactBopa V=5 Mmi, Kko3(huimeHt

MounsspHoro morjomeHuss paseH 4000 1/(Monb'cM); MUHUMAalbHAs ONTHYECKas

MJIOTHOCTh, U3Mepsemas mpudopom, coctasisier 0,01.

3. IIpocseunBaromas DJIEKTPOHHAs MHKPOCKOIHS (IIOM). YerpoicTBo

MIPOCBEYNBAIOLINX AIIEKTPOHHBIX MHUKPOCKOIIOB: HCTOYHUK AJIEKTPOHOB,

9JIEKTPOMArHUTHBIE JIMH3bI, BAKYYMHAsl CUCTEMA, JIepKaTeb 00pa3IoB.
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4, K 10 r ananmmsupyemoil cMmecu OBLIO J100AaBICHO BEIIECTBO-CTAHAAPT TEKCaH B
konmdectBe 1 r. Ha XpomarorpamMme MONTY4eHHOH CMeCH OBbLTH OOHAPYKEHBI MHKU
ATaHOJIa, HM30MpOIIaHoNa, H-OyTaHOJIa, reKcaHa, AITHIAIeTaTa, M METUIMETaKpujaTa,
uMeroux rmiomanb 92, 48, 15, 40, 22 u 34 uBec, cootBercTBerHO. Ki Oyaer pasen 0.85,
1.08, 1.14, 1.15 u 1.21 nnsa 3TaHOona, W3OMpOIAHONA, H-OyTaHOJ]a, dTUJAIETATa, W
METUIIMETAaKpUJiaTa COOTBETCTBEeHHO. HaliTu KoHIIeHTpalnio KoMIOHEHTOB (%) B cMecH.

q)OHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BUAC OTACIBHOI'O AJOKYMCHTA, ABJIAKOIICTOCA
HEOTHEMJIEMON YacThI0 OCHOBHOM O6p&30BaT€HBHOI‘/'I IIporpaMMmbl.

8.4. CTpyKTypa H npuMephbl OM1eTOB 15 3auema c ouenkoil (1 cemectp).

3a4eT C OUEHKOW MO AucHuIuiuHe «HMucmpymenmanvhvle Memoovl UCC1e006AHUA 6
XUMUYECKOU MeXHOJ102uuy» BKIYACT KOHTPOJBbHBIE BONPOCH 10 pasfenaM 1 u 2 paboueit
MPOTPaMMbl TUCIUILIMHBI. bujer s 3aueta ¢ OLEHKOW COCTOUT U3 4 BOMPOCOB, OTHOCAIIUXCSA
K YKa3aHHBIM pa3zeliaM.

Bcero Ha 3auete M0o>kHO TTONTy4uTh 10 40 6amios.

[Ipumep Ounera aJis 3auema ¢ oueHKo.

MuHHMCTEPCTBO HAYKHU U Bbicliero oopasosanus P®

Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET
umenn /I.A. MenaeeeBa

«Ymeeporcoaro»
. Kadeapa TexHoiorum HeopraHm4ecKMx BelecTs U
H.0. sasedyioujezo Kagedpoil JIEKTPOXMMHYECKHX [IPOLECCOB
THB u 311 P P

18.04.01 XumMun4yeckasi TEXHOJIOTHSA

Marucrepckast nporpamma « TexHosorust

< 20 HEOPraHUYeCKUX BelIeCTB U COPOEHTOB M KATAJIN3ATOPOB
— JJIsl KX POU3BOJACTBA»

Konecnuxoes A.B.

I/IHCprMeHTaJIbeIe METOABbI UCCJICAOBAHUA B
XMMH4Y€CKOI TEXHOJIOTHH

buier Ne 1
1. BanentHsle u 1eopMaliioHHbIE KOJIeOaHHsI aTOMOB B MOJIEKYJIax.
2. PaccuuraTth MUHUMaNIBHO ompenensemyro Maccy (mr) okemneza (llI) mo peakuun
CyNnb()OCATUIIUIIOBOM KHCJIOTHI B aMMHA4YHOW Cpelne. YCJIOBHS OIpECICHHs: KIOBETa C
TONIIMHOM cnost |=5 cMm, o0beM okpamieHHOro pactBopa V=5 mi, KO3()OHUIMEHT MOISPHOrO
nornomieHus: pased 4000 11/(Moib-CM); MHUHUMAaJbHAs ONTHYECKas IUIOTHOCTh, H3MepsieMas
npubopom, cocrasiuser 0,01.
3. TlpocBeunBaromasi 3neKTpoHHass MHUKpockorus ([I9M). VYcTpolcTBO MpPOCBEUMBAIOMIMX
ANEKTPOHHBIX MMKPOCKOIIOB: MCTOYHHK D3JIEKTPOHOB, JJIEKTPOMArHUTHBIE JIMH3bI, BaKyyMHas
cUCTeMa, JepKaTesb 00pas3IoB.
4. K 10 r ananu3upyemMoil cMecu OblIO 100aBJI€HO BELIECTBO-CTAHAAPT T'€KcaH B KoiuyecTse |
r. Ha xpomaTorpamme nosy4eHHON cMecH ObUIM 0OHapYXEHBbI MMKH 3TaHOJIa, U30MPONaHoa, H-
OyTtaHoma, TeKCaHa, dTHIAIETaTa, ¥ METHIMETaKpuiIaTa, UMEIOIUX miomanb 92, 48, 15, 40, 22
u 34 uBec, coorBerctBenHo. Ki Oymer pasen 0.85, 1.08, 1.14, 1.15 u 1.21 nmns stanoina,
M30MpoIaHoia, H-OyTaHONla, JTUJAlleTaTa, M METHJIMETaKpuiaTra COOTBeTCTBEHHO. Haiitu
KOHIICHTPAIIUIO KOMITOHEHTOB (%) B CMecCH.
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11.

9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. PexomeHayemasi JquTepaTypa
A. OcHOBHasi IMTEpPaTYypa

Bbpanpon. JI. MuxkpoctpykTypa MaTtepuaioB. MeTOIbl HCCIEIOBAHUS M KOHTPOJIS:
yuebnoe nocobue: Ilep. c anr. / /1. bpangon, Y. Kamnan; [Tox pen. C.JI. baxxenosa. — M.:
Texnocdepa. 2004. — 377 c.
I'enpniepuna C.O. Beenenue B ¢gapmaneBTU4ecKyl0 HaHOTeXxHOsOruio: yued. [Tocobue /
C.D. Tenpnepuna, O.B. Epmonenko, T.C. Kosmona, I0.A. Manunosckas, A.H.
Mopozos, H.C. Ocumnosa, A.C. Cemenkun, 10.B. Yassnosa, P.B. Skymun; nmon pen.
A.I'. Maxyru. -M.: PXTVY um. JI.1. Menneneena. 2021. -232 c.
Pun C., JIx. b. DnexkTpoHHO-30HIIOBBII MHUKpOAHAJIM3 U PacTpoBasi 3JIEKTPOHHAS
MHUKPOCKOITHSI B T€OJIOTHH: TIep. ¢ aHr. / ep. -M.: Texnocdepa. 2008. - 229 c.
AiiBazoB b.B. OcHoBBI ra3zoBoii xpomarorpaduu: yuednoe nocodue / b.B. AiiBazos. -M.:
Beic. mk. 1977. -183 c.
XaiiBep K. BricokoaddexkruBHas razoBast xpomarorpadus: nep. ¢ anri. / K. Xaiisep [u
ap.]; pen. K. Xaiisep. -M.: Mup. 1993. — 289 c.
I'pagyc C.5. PykoBOACTBO 1O AUCIIEPCHOHHOMY aHAIU3y METOIOM MUKpockomww / JI.51.
I'panyc. -M.: Xumus. 1979. - 232 c.
Konroxos B.}O. Xpomarorpadus: yueonuk / B.FO. Kontoxos. — CII6.; M.; Kpacnonap:
«JIamb». 2012. -222 c.
Bunapckuii B.A., Opuenko P.A., KoBanenko A.E., Ky3osnes B.1O., I'nanpiper B.B.
Macc-crekTpoMeTpusi 1 XpoMaTO-Macc-CIeKTpaabHbld aHanmu3: yueO. mocobue. - M.:
UznarenscrBo PXTYVY, 2013. - 152 c.
béxkep 0. Cnekrpockomnus. Mocka: Texnocdepa, 2009. - 528 c.

. IOptos, E. B. Cepuoa A.A. Cxanupyromiasi 30H10Basi MUKPOCKOIIHSI JIJIsl UCCIIEIOBaHUS

CBOICTB HaHOMAaTEpUAaJOB: Yy4yeOHO-MEeTOAMYecKuil kKomruiekc. - M.: M3ngatenscTBo
PXTYVY, 2010. - 148 c.

l'aspuioBa H. H., Hazapos B. B., fpoBas O. B. Mukpockonuyeckue MeTOJIbI
OTIpeIeTICHUsI Pa3MEPOB YACTUI TUCIIEPCHBIX MaTepuaioB: yueod. mocooue. — M.: PXTY
uMm. /. 1. Menneneena, 2012. — 52 c.

b. lonoHuTebHAsA JIMTEPaTypa
Hemunoa JILA. D1eKTpOHHO-MUKPOCKONMYECKUE HCCIEI0BAHUS SHEPrOHACHIIIEHHbIX
marepuaioB: yuyeOHoe nocobue / JILA. lemunosa, A.Il. Jlenuciok. -M.: PXTY um. JI.W.
Menneneesa. 2013. -155 c.
I'openuk C.C. PentreHorpaduueckuil M 3JeKTpoHOrpaUUecKUi aHallu3 METaJlJIoB.
(ITpakTryeckoe pyKOBOJCTBO IO PEHTreHorpaduu, 3aeKTpOHOrpapuu U INEKTPOHHOU
mukpockonuu): yue0. Ilocobue mns By3oB / C.C. I'openuk, JI.LH. Pacropryes, FO.A.
CkakoB. — M.: Metaimyprusnar, 1963. -256 c.
3oHJ0Bas HaHosaboparopus «MUHTEI'PA Crektpay. CrnexTtpockonus
koMOuHanmoHHoropaccestHust / coct.: T.0 JlunatseBa, B.H. Curaes. -M.: PXTVY wuwm.
J.1. Menaeneena. 2015. — 30 c.
[Toranoa E.H. Mukpockonnyeckne METOJbl HMCCIEIOBAHUS BSDKYIIMX MAaTE€pUAJOB:
yuebHoe nocobue / E.H. Iloranosa, O.I1. bapunoBa; MUHHCTEPCTBO HAyKH U BBICIIETO
obpazoBanus PO, PXTY um. [I.1. Menaeneena. 2018. -168 c.
ITonmuBanoBa A.I'. Beicokoa(dexTruBHas *KUAKOCTHas Xpomarorpadus OHOIOTHYECKU
AKTHBHBIX BEILECTB: JJaOOpaTOPHBIN MpakTUKyM: YueOHoe nocobue / A.I'. [lonuBaHoBa. -
M.: PXTY um. JI.1. Menneneena. 2013. — 55 c.
baddunrron P. [lerektops! nms razoBoit xpomarorpaduu: mnep. ¢ Hem. / P. bagdunrron,
M. Vuncon. -M.: Mup. 1993. - 79 c.

16



9.2. PekoMeHayeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH HH(OpMAaLU
— Pa3gaTo4HbIi WIUTFOCTPATUBHBIN MaTepUall K JICKIUSIM.
— IIpeseHTanuu K JeKIUIM.
— Mertoauyeckue peKOMEH AU M0 BHIMOIHEHHUIO JJA0OPAaTOPHBIX padoT.

Hay4no-TexHu4eckue xKypHabl:

— XKypnan «Ananmutuueckon xumun» ISSN 0044-4502
— XKypnan «@usznueckas xumus» ISSN 0044-4537

— Kypnan «Kpucramnorpadpus» ISSN 0023-4761

Pecypcel nHopManinoHHO—TEIEKOMMYHUKAITMOHHOM ceTu VHTepHeT:

https://e.lanbook.com/ - snekTponHO-0HOIMOTEUHAs cucTeMa JIaHb

http://lib.muctr.ru/ - snekrponHo-6ubmmoreynas cuctema HWBI[ PXTY uwm.
J.M.Menneneesa (Ha 6aze AUBC «pbucy)

https://scifinder-n.cas.org - CAS SciFinder - onnaiiH-cepBuc, 00eCICUYNBAIOIINN TOUCK U
aHaqu3 wuH(pOpPMAIMK B O00JaCTH XUMHH, OWOXMMHUH, (DapMaIleBTUKH, TCHETHKH,
XMUMHYECKOW HHXCHEPUH, MaTepUAIOBEJICHUS, HAHOTCXHOJIOTHHA, (U3HKH, TEOJOTHH,
METATYPIHH U IPYTHX CMEKHBIX THCIUTUIHH

https://onlinelibrary.wiley.com - mOJHOTEKCTOBbIE KOJUICKIIUM JKYPHAJIOB M KHHUT
KpymHeiiero akagemuueckoro usnateabcrsa Wiley Journals Database
https://www.orbit.com - 6a3a gannHbIx marenTHOro morcka Orbit Premium edition (Orbit
Intelligence Premium)

https://sk.sagepub.com/books/discipline - anekTponHbie pecypchl u3narenbeta SAGE
Publications eBook Collections

https://www.worldscientific.com - MynpTHANCIUILTTHHAPHAS TOJTHOTEKCTOBAST KOJUICKIIHS
KYPHAJIOB MEXTyHAapOAHOTO HayyHoro u3nareiasctBa World Scientific Publishing
https://www.nature.com - moJHOTEKCTOBAsE KOJIICKIIHS )KYPHAJIOB U3aaTeabcTBa Nature
Publishing Group

https://scitation.org - anexkrpounbie pecypcbl AIPP Digital Archive usnatenscrsa
American Institute of Physics Publishing

https://eurekaselect.com/bypublication - moaHOTEKCTOBasI KOJUICKIIHS KYPHAIOB
n3narenscrBa Bentham Science

https://journals.rcsi.science/ - Hayunsie )xypHainsl PAH

http://www.rsl.ru - Poccuiickas ['ocymapcreernas bubnnoreka

https://www.rms.org.uk/ - KopoJieBcKOe COOOIIECTBO MO MHUKPOCKOIHMYECKHM METOJIaM
UCCIIeIOBAHHS

https://www.sciencedirect.com - kHUTH U XypHaJIbI U3aaTeabcTBa Elsevier
http://link.springer.com/ - aneKTpoHHBIE KHUTH H3aTelbcTBa SpringerNature
http://www.gpntb.ru - rocymapcTBeHHass myOJMYHAs HaydHO-TEXHHYECKas OuOIMoTeka
Poccnn

http://lib.msu.su - Hay4Has OubIMOTEeKa MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - TTomHOTEKCTOBasE OMOMMOTEKA YIEOHBIX M y4eOHO-METOJHYECKUX
MaTepuaioB

http://www.fips.ru/cdfi/fips2009.dll - caiit DUTIC. Uudopmarus o mareHTax
http://findebookee.com/ - morckoBas cucTemMa 1Mo KHUTam

http://elibrary.ru - Hay4Hast snekTpoHHas OUOIHOTEKA

http://doaj.org/ - 6a3a moaHOTEKCTOBBIX XypHaimoB Directory of Open Access Journals
(DOAJ)

https://www.doabooks.org/ - 6a3a 6oxee 3000 KHUT TO pa3IMYHBIM OTPACIISAM 3HAHUI
Directory of Open Access Books (DOAB)
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https://e.lanbook.com/
http://lib.muctr.ru/
https://scifinder-n.cas.org/
https://onlinelibrary.wiley.com/
https://www.orbit.com/
https://sk.sagepub.com/books/discipline
https://www.worldscientific.com/
https://www.nature.com/
https://scitation.org/
https://eurekaselect.com/bypublication
https://journals.rcsi.science/
http://www.rsl.ru/
https://www.rms.org.uk/
https://www.sciencedirect.com/
http://link.springer.com/
http://www.gpntb.ru/
http://lib.msu.su/
http://window.edu.ru/
http://www.fips.ru/cdfi/fips2009.dll
http://findebookee.com/
http://elibrary.ru/
http://doaj.org/
https://www.doabooks.org/

e https://www.biomedcentral.com/ - 6a3a nanubIx xypHainoB BioMed Central

e https://arxiv.org/ - 6ecrutaTHBIN apXHUB AIEKTPOHHBIX HAYYHBIX MyOIUKAIINi

e http://www.mdpi.com/ - komnekiwus xypaaaoB MDPI AG

e http://www.intechopen.com/ - u31aTenbCTBO KHUAT ¢ OTKPBITBIM gocTyoM InTech

e http://www.chemspider.com/ - 6a3a nqanHbIX XuMUUecKkux coeauHennii ChemSpider

e http://journals.plos.org/plosone/ - komexkius xxypaaaoB PLOS ONE

e http://www.uspto.gov/ - BeroMcTBO 1o nareHTam u ToBapHbIM 3Hakam CIIIA — USPTO

e http://worldwide.espacenet.com/ - 0a3a maHHBIX MAaT€HTOB (JIMOO IMATEHTHBIX 3asBOK)
6osiee 50 HAIMOHABHBIX M HECKOJIBKUX MEXKIYHAPOHBIX MTATCHTHBIX OIOPO

e http://wwwl.fips.ru/wps/wcm/connect/content_ru/ru - uHbOpPMAIIMOHHBIE  PECYPCHI
(eneparbHOro HHCTHTYTA MTPOMBIIIIEHHON COOCTBEHHOCTH CBOOOIHOTO J0CTYIIa

e https://pubs.rsc.org/en/journals - 6a3a >xypuamoB usnmatensctBa The Royal Society of
Chemistry

e https://www.tandfonline.com/ - 6a3a skypuanos u3marenscrBa Taylor & Francis

9.3. CpencrBa odecneyeHUs1 OCBOECHHSI TUCHUTITIHHBI
Jis  peanmzaruu  pabodeld mpoTrpamMMbl  MOATOTOBIICHBI  CIICAYIOIIME CPEJICTBA
o0ecreye st OCBOEHUS UCLIUITINHEI:

— KOMIIBIOTEPHBIE MTPE3CHTAIIH UHTEPAKTHBHBIX JIEKIUH — 8, (00Iee 4yucio ciaiiioB —
240);

— 0aHK TECTOBBIX 3aJaHH JJII TEKYHIETO KOHTPOJS OCBOCHHS TUCIUILIMHBI (OOIIee
yrcsi0 Borpocos — 200).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' UM,
HNCHHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannoHnyro HOJIEPKKY U3Y4YEHUS JUCIUTUIAHBI OCYILIECTBIISET
Nudopmanmonno-6ubauoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpBIit
oOecrieunBaeT OOy4arOLIUXCSI OCHOBHOM yueOHOW, Yy4eOHO-METOAMYECKOM W Hay4dHOH
JUTEPaTypoi, HEOOXOIUMOMN AJIsl OpraHu3alMyu 00pa30BaTENBLHOIO Mpolecca MO JAUCHUIIIMHE.
O6mwmit o0beM MuorooTpacneBoro ponga MBI ra 01.01.2021 r. cocraBnser 1 716 243 sk3.

@®onn UBL] pacnonaraer y4yeOHOH, y4yeOHO-METOIUYECKOM M Hay4YHO-TEXHHYECKOH
JIUTEpaTypoil B popMe MeyaTHBIX M 3JIEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT O(pUIIMATIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3UPOBaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue u  uHpopmanmonHeie um3nanus. UWBL[ obecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(OPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnpiit oOyuaromuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTh MHTepHeT M K »IeKTpoHHO-Oubnuoreynoil cucteme (OBC)
YHuBepcurera, KOTOpash COAEPKHUT pPa3IMYHbIE U3JIaHUS TI0 OCHOBHBIM M3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COIIACOBAHMIO C MpaBooOIagaTeasiMi yueOHOH U yueOHo-
METOIMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OmOIMorpaduyeckoro u
uHpopmarnmonHoro obcmyxuBanus B UBL] peann3oBaHa TeXHOIOTHA DJIEKTPOHHOW JTOCTABKU
JIOKYMEHTOB.

[TonHbll mepedeHb DSIEKTPOHHBIX HH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
npoiiecce 00y4eHus, MPeICTaBlIeH B OCHOBHOM 00pa30BaTeIbHOM Mporpamme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

B cooTrBercTBUU € yuyeOHBIM IUJIAHOM 3aHATUSA MO AUCUUILIUHE «HMHCcmpymenmansHble
MEmoobl UCCIe006AHUA 6 XUMUUECKOU MeXHON02uu» TPOBOIATCI B (QopMe JeKIHi,
MPAKTUYECKUX 3aHATUH, Ta00PATOPHBIX pabOT M CaMOCTOSATEIHHON PabOThl 00yUYaIOLIETrOCs!.

11.1. O6opynoBanue, HeoOX0UMOe B 00pa3oBaTeJIbHOM MpolLecce:

— VYueOHas aymuTopust JUISl TPOBEICHHS JICKIIMOHHBIX W TNPAKTUYCCKHX 3aHSITHH,
00opyI0BaHHAs JCKTPOHHBIMH CPEICTBAMHU JEMOHCTPAIMU (KOMITBIOTEDP CO CPEIACTBAMU
3BYKOBOCIPOU3BEICHUS, TIPOEKTOP, IKPaH) M YIeOHOI MeOebIo.

— VYuebnas maboparopusi, OCHAlIleHHas JlabopaTopHOW MeOenblo, Hay4YHBIM |
TEXHOJIOTUIECKAM 000PYAOBaHUEM ISl IPOBEICHUS JTa0OpaTOPHBIX PadoT.

— bubmmoreka, umeromas paboyre KOMIBIOTEPHBIE MECTa JUIs CTYJICHTOB, OCHAICHHBIE
KOMITIBIOTCPAMU C BBIXOO0M B I/IHTCpHeT " JOCTYIIOM K Oaszam JaHHBIX.

11.2. Y4eOHo-HAr/IsIAHBIE IOCOOUS:

— HWudpopManmOHHO-METOIUYECKUE MaTepHalibl: y4eOHbIE IOCOOMS 10 JUCIUIUIMHE,

pa3gaTouHBIA MaTepHal K paszenam JEKIIMOHHOTO Kypca.

11.3. Komnsiotepbl, HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHbIE CETH, ANNAPATHO-
NporpamMMHbIe H ayIMOBU3yaJIbHbIE CPeICTBA:
— llepcoHanbpHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpsiBarersimu CD u DVD,
MPUHTEPAMH U IPOTPAMMHBIMU CPEICTBAMU; TIPOSKTOPHI U 3KPaHbI; MU(POBBIE KAMEPHI,;
KOIUPOBAJIBHBIE AIAPaThl; JIOKAJIbHAS CETh C BbIX0JI0M B MIHTEpHET.

11.4. IleyaTHbIE U 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH()POPMAIIMOHHBIE PeCyPChI:

— HudopmaroHHO-METOIMUECKUE  MaTepHalbl:  ydeOHble MMOcOoOMs TI0  AWCIMILIUHE;
pa3aaTovHbIi MaTeprall K pas/ieliaM JIKIMOHHOTO Kypca.

— DeKTpoHHBIE O00pa30BaTEIBHBIC PECYPChl: 3JICKTPOHHBIE TMPE3CHTAMM K  pasjieriam
JIEKIIMOHHOTO Kypca; yueOHO-MeTon4eckrue pa3paboTKu B JIEKTPOHHOM BHUJE; CIIPABOYHBIC
MaTrepuaibl B TIEUaTHOM W DJIEKTPOHHOM BuUJE; KadenpaiabHas OMOIMOTEKA DJIEKTPOHHBIX
U3JIaHUH.

11.5. IlepeyeHb JUIEH3MOHHOTO POrPAMMHOI0 o0ecneYeHus :

[TonHbII mepeyeHb JMIIEH3MOHHOTO MPOrpaMMHOrO OOecCrHeueHus MpeAcTaBlIeH
B OCHOBHOH 00pa3oBaTeIbHOM Nporpamme.
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

HauMenoBanue
pa3aesioB

OcHOBHBIC ITOKA3ATEJIHN OLIEHKH

@DopMbI U METOAbI
KOHTPOJISA M OLIEHKH

Paszngea 1.

Cnextpockonust 1
CIEKTPOCKOITUYECKUE METOIbI
aHanm3a

3naem:

- TEOPETUUECKHE OCHOBBI
WHCTPYMEHTAJIBHBIX METOJIOB aHallu3a
CBIpbSI U TMPOAYKTOB B TEXHOJOTHUHU
HEOPraHUYECKUX BEIIECTB;

- IIPOLIECCHI ¢dbopmupoBaHus
AQHAJIMTUYECKOTO CHUTHAJIa B Pa3IMYHBIX
METOJIaX aHaJIU3a;

- OCHOBbl  (DU3MYECKHX  Teopui
B3aUMOJICHCTBUSL  JIEKTPOMArHUTHOTO
MOJIA, M3JIy4EHHUs, IOTOKA YacTUI[ C
MOJIEKYJION;

- OCHOBBI BaXHEHUIIMX (PUINUECKHUX
METOJIOB MCCIICJIOBAHUS B XUMHUU,

- OCHOBHBIE TPUHIHUIIBI U3MEPEHHUI B
CTaHJIapTHBIX IPUOOpaAX;

- OCHOBBI METPOJIOTHH
WHCTPYMEHTAJIBHBIX METOJOB aHaIn3a
CBIPbSl M TPOAYKTOB HEOPraHUYECKOU
XUMHH B COOTBETCTBUU c
pexomennauusmu MHOTTAK.

Ymeem:

- MPUMEHSITh pUOOpETEHHBIC
TEOPETUUECKHUE 3HAHUS U MPAKTHUYECCKUE
HaBBIKU B poheCcCUOHATLHOM
JeSITeIbHOCTH TUTSt perieHus
KOHKPETHBIX ~ XUMHUKO-aHAJTUTUYECKUX
3ajad.

Braoeem:

- METOJI0JIOTHEN, HIAPOKO
HCIIOIB3YEMBIX MHCTPYMEHTAIBHBIX
METOHOB B COBPEMEHHOM
aHAITUTUYECKOMN MpaKkTHUKE B
HEOPraHWYECKON TEXHOJIOTUH;

- CUCTEMOM BbIOOpa
WHCTPYMEHTAIBHOTO MeToa
KaueCTBEHHOT0 U  KOJMYECTBEHHOTO
XUMHUYECKOI0 aHalIn3a;

- OLICHKOU BO3MOKHOCTEN
WHCTPYMEHTAIBHBIX METOJIOB aHAJTN3a;
- OCHOBHBIMH criocobamu
METPOJIOTHYECKOM o0paboTku
pe3yIabTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaln3a.

OreHka 3a
KOHTPOJIBHYIO paboTy
Nel (1 cemectp)

OreHka 3a 3auem c
OUCHKOIL
(1 cemectp)
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Pasnen 2.

MeTobl JIEKTPOHHOM
MUKPOCKOIIUU U
xpomarorpadus

3naem:

- TEOPETUUECKHE OCHOBBI
WHCTPYMEHTAJIBHBIX METO/IOB aHallu3a
CBIpbSl W TMPOAYKTOB B TEXHOJIOTUU
HEOPraHUYECKHUX BEILECTB;

- MIPOLIECCHI (hopmMupoBaHus
AQHATMTUYECKOTO CUTHAJIA B PA3TMYHBIX
METOJIaX aHaJu3a;

- OCHOBBI  (U3UYECKUX  TEOpUit
B3aUMOJICHCTBUS  AJIIEKTPOMArHUTHOTO
MOJIs, W3JIy4eHHs, IOTOKa YacTUIl C
MOJIEKYJIOH;

- OCHOBBI BaXHEUIMX (PU3UIECKHUX
METOJIOB MCCIICIOBAHUS B XUMUMU;

- OCHOBHBIC MPHUHIUIIBI U3MEPEHUN B
CTaHJIapPTHBIX MPUOOpPAX;

- OCHOBBI METPOJIOTUH
WHCTPYMEHTAJIBHBIX METOJOB aHalln3a
CBIPbSl M TPOAYKTOB HEOPraHUYECKOU
XUMUU B COOTBETCTBUU c
pexomenpanusmu MHOTTAK.

Ymeem:

- MPUMEHSITh pUOOpETEHHBIC
TEOPETUUECKHUE 3HAHUS U MPAKTUUCCKUE
HaBBIKU B poheCcCUOHATLHOM
NEeSATETbHOCTH TUTSt petieHus
KOHKPETHBIX ~ XMMHKO-aHATUTUYECKUX
3ajad.

Braoeem:

- METOJI0JIOTHEN, HIAPOKO
HCIIOIB3YEMBIX MHCTPYMEHTAJIbHBIX
METOHOB B COBPEMEHHOM
aHAITUTUYECKON MpaKTHUKeE B
HEOPraHWYECKON TEXHOJIOTUH;

- CUCTEMOM BbIOOpa
WHCTPYMEHTAIBHOTO MeToJ1a
KaueCTBEHHOT0 U  KOJMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a;

- OLICHKOM BO3MOXHOCTEU
WHCTPYMEHTAJIBHBIX METOJIOB aHAJIN34,
- OCHOBHBIMH criocobamu
METPOJIOTHUECKOMN o0paboTku
pe3yIabTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIn3a.

OneHka 3a
KOHTPOJIBHYIO paboTy
Ne2 (1 cemectp)

Omenka 3a 3auem c
OUCHKOIL
(1 cemectp)
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Paspen 3.
JlaGopaTopHBIH TPaKTUKYM

3naem:

- TEOPETUUECKHE OCHOBBI
WHCTPYMEHTAJIBHBIX METO/IOB aHallu3a
CBIpbSl W TMPOAYKTOB B TEXHOJIOTUU
HEOPraHUYECKHUX BEILECTB;

- MIPOLIECCHI (dbopMupoBaHUs
AQHATMTUYECKOTO CUTHAJIA B PA3TMYHBIX
METOJIaX aHaJu3a;

- OCHOBBI  (PU3UYECKUX  TEOpHUit
B3aUMOJICHCTBUS  AJIIEKTPOMArHUTHOTO
MOJIs, W3JIy4eHHs, IOTOKa YacTUIl C
MOJIEKYJIOH;

- OCHOBBI BaXHEUIMX (PU3UIECKHUX
METOJIOB MCCIICIOBAHUS B XUMUMU;

- OCHOBHBIE MPHUHIUIIBI HW3MEPEHUI B
CTaHJIapPTHBIX MPUOOpPAX;

- OCHOBBI METPOJIOTUH
WHCTPYMEHTAJIBHBIX METOJOB aHaIn3a
CBIPbSl M TPOAYKTOB HEOPraHUYECKOU
XUMUU B COOTBETCTBUU c
pexomenpanusmu MHOTTAK.

Ymeem:

- MPUMEHSITh pUOOpETEHHBIC
TEOPETUUECKHUE 3HAHUS U MPAKTUUCCKUE
HaBBIKU B poheCcCUOHATLHOM
NEeSATETbHOCTH TUTSt petieHus
KOHKPETHBIX ~ XMMHKO-aHATUTUYECKUX
3ajad.

Bnaoeem:

- METOJI0JIOTHEN, HIAPOKO
HCIIOIB3YEMBIX MHCTPYMEHTAJIbHBIX
METOHOB B COBPEMEHHOM
aHAITUTUYECKON MpaKTHUKeE B
HEOPraHWYECKON TEXHOJIOTUH;

- CUCTEMOM BbIOOpa
WHCTPYMEHTAIBHOTO MeToJ1a
KaueCTBEHHOT0 U  KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a;

- OLICHKOM BO3MOXHOCTEU
WHCTPYMEHTAJIBHBIX METOJIOB aHAJIN3a;
- OCHOBHBIMH criocobamu
METPOJIOTHUECKOMN o0paboTku
pe3yIabTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIn3a.

OreHka 3a
abopaTOPHBIN
npakTukym (1
ceMecTp)

Ormenka 3a 3auem c
OUCHKOIL
(1 cemectp)
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTEIbHON JAEATEIHHOCTH II0
o0Opa3oBaTeNbHbIM IpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeHHaIUTeTa,
nporpammam maructparypsl (IIpukaz MunoOGpuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakamaBpuaTta, IporpaMMaM CHElHauTeTa, MpPOrpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienrem Yuenoro coeta PXTY um. [I.1. Menaeneera ot 28.12.2022, npotoxois Ne 5;

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
Ui OOy4YeHHsS] WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBbS B
0o0pa3oBaTeNbHbIX OpraHMU3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHUCJIE OCHAIICHHOCTHU
00pa30BaTebHOTO Tpoliecca (YTBEPKICHBI 3aMecTuTeIeM MuHHCTpa oOpa3oBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«MHCTpYMeHTaIbHbIe METO/AbI MCC/IEIOBAHNS B XUMHYECKO#i TeXHOJIOTHH)

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
18.04.01 Xumuyeckas TEXHOJIOTHUS
Marucrepckas mporpamma
«TexHoyorusi HEOPraHMYECKUX BEUIECTB U COPOSHTOB U KATATU3aTOPOB JIJIsl UX MPOU3BOJICTBA

®opma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUS
JIOIIOJIHEHUS
MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHusl Y YSHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«CoBpeMeHHOe TEXHOJIOTHYECKOe U aNnapaTypHoe o(popMiieHHe MPOLEeCcCoB
XUMUYECKOH TeXHOJIOTHID)

HanpaBJjieHue moAroToBKu
18.04.01 XuMunueckas TeXHOJOT s
Marucrepckasi nporpaMma

«TexHO0JIOTHS HEOPTAaHUYECKHUX BElIeCTB U COPOEHTOB U KATAJIM3aTOPOB
JJISL UX IPOU3BOACTBA»

KBasnimpukanusa «Marucrp»

Mocksa 2025



[Tporpamma coctaiieHa npodeccopoM kKadeapsl TeXHOTOTHH HEOPTaHMYECKUX BEIIECTB U

AIIEKTPOXUMHUYECKHUX MIPOLIECCOB, TOKTOPOM TexHUUecKUX Hayk M.A. ITounTtankuHoi

HporpaMMa paccMOTpCHA n 0/:[06peHa Ha 3ac€daHun Ka(beﬂpbl
Texuomorun HEOPTaHNYCCKUX BEIICCTB U DJICKTPOXUMHUUYCCKUX ITPOLECCOB

«28» ampenst 2025 1., mporoxon Ne 5



1. EJIb Y 3AJJAYM TUCIUTIIVHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
no HanpaeieHuto  noarotopku  18.04.01 Xumuueckaa  mexunonozua (PIOC  BO),
pexoMeHzauusIMu  MeToIu4ecKo KOMHUCCHMM M HAaKOIUIEHHBIM OIBITOM IPENOJIaBaHUs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u IJ1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE JUCLMIUIMHBI B
TEYEHUE OJIHOTO CEMECTpa.

JucuumnuHa «CoBpeMeHHOe TeXHOJOrH4Yeckoe M anmnaparypHoe odgopmiieHue
NMpoIeccoB XHMMHYECKOH TeXHOJOrumW», OTHOCUTCA K obs3arensHo yactu (B.1.0.05)
JUCUMIUIMH y4yeOHoro TturaHa. [IporpamMma IUCHMIDIMHBI IPENNOJaraeT, 4ro OOydarouluecs
UMEIOT TEOPETUYECKYI0 M MPAKTHUYECKYIO MOATOTOBKY B OOJACTH OCHOBHBIX U CHEIHAJIbHBIX
JUCLUILIMH IPOrpaMMBbl MarucTpaTypahl.

Henp aucHMNIMHBI — CO3JaHME JUIS OOYYalOIIMXCS YCJIOBHM NpuOOpeTeHus
HEOOXOJUMBIX  3HAHWI, yMEHMH U  HaBBIKOB I  CAMOCTOSITEJIBHOIO  PEILEHUs
npodecCHOHANBHBIX  337ad, MNPEAYCMOTPEHHBIX MPOTrpaMMON JUCHUIUIMHBL, a TaKkKe
dopMupOBaHUS HEOOXOJUMBIX KOMIETEHUUN s OCYIIECTBICHHUSI TTPOPECCHOHATBHOMN
JIeATEIbHOCTH.

3agaum IMCUUILUIMHBI — 03HAKOMJICHHE C KJIacCH(HUKaNrel TPOMBIIIJICHHBIX MPOIECCOB
U 000pynOBaHUsl, CIPABOYHON TEXHUYECKOM JIUTEPATypOll M CTaHJapTaMU Ha TEXHOJIOTHIO €ro
W3TOTOBIICHHS, Pa3BUTHE CIIOCOOHOCTEH K aHanu3y 3(QEeKTHBHOCTH pPabOTHI UCIIOIB3YEeMOTO
TUIIOBOTO O00OPYIOBaHMS, COBEPIICHCTBOBAHUIO XMMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB, a TAKKe
(dopMupoBaHUEe Yy 00y4aroIIMXCsl CUCTEMHBIX 3HAHMM B 00JIACTH TE€XHOJIOIMM HEOPTaHUYECKUX
BEILECTB.

HucuumnuHa «CoBpeMeHHOe TeXHOJOrH4Yeckoe M anmnaparypHoe odgopmiieHue
MPOLECCOB XMMMYECKOH TeXHOJIOrum», npenogaercs B 1 cemectpe. KonTpons ycneBaemoctu
CTYZIEHTOB BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PaGouass mporpaMMa OUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M DJIEKTPOHHOTO OOYYEHHS IOJHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIIMHBI

I/IsyquHe AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie CICAYIOIUX KOMIIeTEHIINI W
WHAMKATOPOB MX JOCTUKECHUS !

Oﬁmenpmbeccnona.ﬂbﬂme KOMIICTCHIUA U HHAHUKATOPLI UX TOCTUKCHUSA

HanmenoBanme
KaTeropuu Koa n HaumeHoBanue Koa n HauMeHoBaHME MHIUKATOPA JOCTUKEHUS
(rpymiel) OIIK OIIK
OIIK




Hayunsre
UCCIIEIOBaHM
U pa3paboTKu

OIIK-3. Cniocoben
pa3zpabaThiBaTh HOPMBI
BBIPAOOTKH,
TEXHOJIOTUICCKHE
HOpPMATHUBBI HA PACXO/T
MaTepHasoB,
3aroTOBOK,

TOILJIMBA U
AJIEKTPOIHEPTHH,
KOHTPOJIMPOBATh
napaMeTpsl
TEXHOJIOTUIECKOTO
npoiiecca, BHIOMPaTh
o0opynoBaHue u
TEXHOJIOTHIECKYIO
OCHACTKY.

OIIK-3.1 3Haer COBpEeMEHHBIE  TEHJCHIUU
pa3BUTHUS COOTBETCTBYIOIIETO HaIpaBJIECHUS
XUMHAYECKOH MPOMBINIIEHHOCTH;

OIIK-3.2. 3HaeT TeXHOJIOTUYECKUE OCHOBBI
OpTraHu3aIlH COBPEMEHHBIX XUMUYECKHX
MIPOU3BOJICTB COOTBETCTBYIOIIETO MPOdUIIs;
OIIK-3.3. 3naet coBpeMeHHbIe TPeOOBaHUS K
anmnapaTypHoMy o(OpPMIIEHHIO OCHOBHBIX
MIPOIIECCOB COOTBETCTBYIOLIETO HATIPABICHUS
XUMHYECKON MPOMBIIUIEHHOCTH;

OIIK-3.4. 3HaeT KOHCTPYKIHIO COBPEMEHHOTO
TEXHOJOTHYECKOT0 o0opynoBaHus
COOTBETCTBYIOLIETO MPOpUIIS;

OIIK-3.5 YMmeeT cocTaBiaTh M aHAIU3UPOBATH
COBPEMEHHBIEC TEXHOJOTHYECKHE CXEMbI OCHOBHBIX
MIPOLIECCOB COOTBETCTBYIOLIETO MPOUIIS, a TAKKE
UX ONITUMU3UPOBATH U HAIOJIHATH IEPEIOBBIM
COBPEMEHHBIM 000PYOBAHUEM;

OIIK-3.6. YMeer BbIOUpaTh 000PYJOBAHHE IS
KOHKPETHBIX TEXHOJIOTUYECKUX MPOIECCOB C
y4€TOM XUMHUYECKUX U (PU3UKO- XUMUYECKUX
CBOWCTB mepepadaThiBa€MbIX MaTEPUAIIOB,;
OIIK-3.7. YMeeT HaXOAUTh HECTaHAAPTHHIC
peleHus 3a/1a4 TEXHOJIOTHYECKOTO U
anmnapatypHOro oopMJIEHHS MPOLIECCOB
XUMHAYECKON TEXHOJIOTUU COOTBETCTBYIOIIETO
npodus;

OIIK-3.8. YmMeeT kBaM(pUITUPOBAHHO OIICHUBATH
3¢ PEeKTUBHOCTH pa3pabaThIBAEMBbIX U
CYIIECTBYIOIINX XHMHKO-TEXHOJIOTHYECKIX
MIPOIIECCOB.

OIIK-3.9. Ymeer nmpuMeHSTh B IPOPeCCHOHATHHOM
NeSITeIbHOCTH  COBPEMEHHBbIE  TEXHOJIOTHUH U
obopyoBaHue.

OIIK-3.10. Bnaneetr coBpeMEHHBIMU
MIPEJCTABICHUSIMA O TIEPEIOBBIX TEXHOJIOTHSIX H
000pYyJI0OBaHUHU COOTBETCTBYIOIIETO HAPABICHUS
XUMHAYECKOH MPOMBIIIIEHHOCTH.

OIIK-3.11. Bnaneet HaBbIKaMH pa3pabOTKU
COBPEMEHHBIX HHHOBAIIMOHHBIX XUMHUKO-
TEXHOJIOTUYECKUX MPOIIECCOB COOTBETCTBYIOIIETO
npodus.




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namo:
— TEOPETHUYECKHE OCHOBBI TEXHOJIOTMUYECKHUX IIPOLIECCOB U COBPEMEHHBIE ITPOOIIEMBI TEXHOJIOTUN
HEOPraHWYECKUX BEILECTB;
— krmaccupukanuio, crnenuduky, MarTepuaibl, KOHCTPYKIMH U CIOCOOBI HM3TOTOBIICHUS
COBPEMEHHOT0 TUIIOBOTO 000PYIOBaHMUS;
— c1ocoObl MOBBIIEHUS 3()(HEKTHBHOCTH MPOU3BOACTBA (IIPOIYKTOB OCHOBHOM HEOPTaHUYECKOM
XUMHH, TTOJITOTOBKU U NIepepabOTKH MUHEPAIBHOTO ChIPbS U 00E€3BPEKMBAHUS TPOMBIIIICHHBIX
BbIOPOCOB);
— o0mue MU TEXHOJOTWYECKUE MPHUHIIMIIBI OCYIIECTBICHUS OTAENBHBIX CTauil THUIOBBIX
IIPOLIECCOB

Ymems:
— IIOJIB30BAThCs TEXHUYECKOM JINTEPATypOr U IPOBOJUTH aHAJIU3 TEXHUYECKOM TOKYMEHTALUH;
—  aHAIM3MpOBaTh  TEXHUYECKHE  XapaKTePUCTHKU  OOOpydOBaHMS UM  B3aUMOCBSI3b
TEXHOJIOTHYECKUX MapaMeTpOB Ipolecca ¢ uX 3(pPEeKTUBHOCTHIO U KAYeCTBOM HPOIYKIIHH;
— OCYIIECTBJIATH BBIOOP ammapaTypHOro opOpMIICHUS TEXHOJIOTHUECKUX MPOILIECCOB M CIIOCOOBI
UX UHTCHCU(HUKAIIMHA HA OCHOBE TEXHUKO-I)KOHOMHUYECKOTO 000CHOBAHHS.

Braoemy:
— METOJaMH TEOPETUYECKOTO M IKCIIEPHUMEHTAIBHOTO HCCIeNoBaHUs  A((HEKTUBHOCTH
TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOICTBA HEOPIraHUUECKUX BEUIECTB U MAaTEPUAIIOB;
— METOJIaMH CPaBHHUTEIBHON OIEHKH 3()()EKTUBHOCTH TEXHOJIOTUYECKOTO OOOpYAOBaHUS B
XUMUYECKON MTPOMBILIUIEHHOCTH U CMEXHBIX OTPACIIAX;
— IpueMaMM U TPAKTUKOM MPUMEHEHHs IakeTa TMPHUKIAJHBIX IPOrpamMM [yl BHECCHUS
KOHCTPYKTUBHBIX DPELICHHI B THUIOBBIC ammapaThl, (YHKIHOHUPYIOIIME HA MPEINpPUSATHIX, B
WH)XKHUHUPUHTOBBIX KOMITAHUSIX U MPOEKTHO-UCCIIE0BATENLCKUX NHCTUTYTaX OTPACIIH.

3. OFbEM JUCIHHUILJIMHLI U BUJbI YYEFHOU PABOThHI

O0beM TMCHMIINHBI
Bup yueOHoit padoThbl Axan. | Acip.
3E
4. 4.

OO0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,42 ol 38,2
Jlekun 0,47 17 12,8
[Tpaktuyeckue 3anstus (I13) 0,5 34 25,5
Jlaboparopusbie pabotsl (JIP) - - -
B TOM 4HCJIe B (hOpMEe MPAKTUIESCKON TTOJITOTOBKU - - -
CamocrosiTesibHas padora 0,58 21 15,7
CamMocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI 0,58 21 15,7
Bua koHTpoOJIA:
JIK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 36 0,4 0,3
[ToaroToBka K 3K3aMeHy. 35,6 26,7
Bua HTOroBOro KOHTpOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1.Pa3aesnl TMCHMILINHLI U BUABLI 3aHATHH

AKkazieM. 4acoB

Ne
n/n

Pasznen aucuMILIMHBI

Bcero

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAr.
(npu
Hanuyuu)

Cam.
padora

Pa3znen 1. TunoBbie mpoueccsbl U
00opy/0BaHNe B TEXHOJIOTHH
HEOPraHW4YeCKHX BelleCTB.

40

10

20

10

11

Bsenenue.

1.2

Tumnosoe o0opynoBaHue
MIPOBEACHUS OCHOBHBIX
TEXHOJIOTHYECKUX MPOIECCOB

IS
XUMHUKO-

24

12

1.3

AHa/IN3 OCHOBHBIX YPABHEHUH TEILIO- U
Maccolepeiayu.

14

Pa3nes 2. AHanu3 annapaTypHoro
o¢opMIICHHSI TEXHOJOTHYECKHX CXeM
U c10co0bI NOBBIICHUSI

3¢ PeKTUBHOCTH TEXHOJOINYECKUX
NPOLIECCOB.

32

14

11

2.1

AHanu3 amnmapaTypHoro odopmieHus
TexHoJoruuecknux cxeMm. CrocoOsr
MOBBILIEHUS s dexTuBHOCTH
TEXHOJIOTHYECKUX MIPOLIECCOB.
WNucTpymMeHTH! OlleHKH 3PPEKTUBHOCTH
TEXHOJIOTHYECKUX MPOIECCOB.

15




TeXHHUKO-2KOHOMHYECKOE 00OCHOBAHHE
u BBIOOD THUIIOBOIO
BBICOKOMHTEHCHBHOTO  000pY/I0BaHHUs
s oOpPMIICHHS — MPOMBIILICHHBIX

2.2 12 2 6 4
TEXHOJIOTHYECKUX  CXEM,  OIIBITHO-
MIPOMBIIICHHBIX YCTAaHOBOK, HAy4YHO-
UCCIIeIOBATENLCKUX — Jaboparopuili  u
WH)KWUHUPUHTOBBIX KOMIIAHUH.
KommnsrorepHsie cucTeMsl
MIPOCKTUPOBAHUS 111 0(DOPMIICHHS
2.3 | TEXHOJOTHYECKUX CXEM U BHECCHHUS 5 2 2 1
KOHCTPYKTHUBHBIX PCIICHUI B TUIIOBBIE
anmapaTsl.
72 17 34 21
IK3aMeH 36
HUTOI'O 108




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Paznen 1. TunoBbie npouecchl 4 000py/10BaHNe B TEXHOJIOTHH HEOPraHMYeCKUX BeleCTB.
1.1. BBenenue. CoBpeMEHHBIE COCTOSIHHE U MPOOJIEMbI TEXHOJIOTUH HEOPTaHUIECKUX BEIICCTB.
1.2. TumoBoe oGopyioBaHue AJs NPOBeJeHUS] OCHOBHBIX XHMHKO-TEXHOJOIMYECKUX
npoueccoB (pacTBOPCHHsS, KPUCTAUIM3AIMK, KHCIOTHOTO pAa3IOKEHUs, (UILTPOBAHHS,
yIapuBaHUsA, TPaHYJISUH, CYIIKH, aOcopOuuu, aacopOIMu Hu JAp.) M €ro TEXHUYECKHE
XapaKTEPUCTHKH; KiIaccu(UKaIusi TUIIOBOTO 00opyaoBaHus 1o ¢a3osbiM rpymmam:-XK; XK-T;
I'-T; cnenuduka 1 0COOCHHOCTH aInapaToB BHICOKOW TYpOYJIEHTHOCTH, MATEPUAIIBI U CITOCOOBI
WX U3TOTOBIICHHUS.
1.3.  AHaJu3 OCHOBHBIX YPABHEHHH Tem10- U Macconepeaauyn. CriocoObl HHTEHCH(pUKALIUU
XUMHKO-TEXHOJIOTMYECKHX  TpoIeccoB.  B3ammocBs3p  ammapaTypHoro  odopmieHus
TEXHOJIOTHYECKOT0 Tpoliecca ¢ ero 3pHeKTUBHOCTHIO.
Paznen 2. Anaau3 anmapatrypHoro ogopMJeHHsI TEXHOJOTHYECKHX CXeM H CIoco0bl
NOBbIIEHNA I(PPeKTHBHOCTH TEXHOJIOTHYECKUX MPOLECCOB.
2.1. Anamu3 amnmapaTypHOro o(QoOpMIICHHS TEXHOJIOTHYECKHX cxeM. CrocoObl TMOBBIIMICHUS
3(pPEKTUBHOCTH TEXHOJIOTUYECKHX HporeccoB. MHCTpyMEHTH OHEHKH 3(QeKTUBHOCTH
TEXHOJIOTUYECKUX MPOIECCOB.
2.2. TexXHUKO-DKOHOMHUYECKOE OOOCHOBAaHHE W BBIOOP THIIOBOTO BBICOKOMHTEHCUBHOTO
obopynoBanusi Il  OGOPMIICHUS TMPOMBIIUICHHBIX TEXHOJIOTHYECKUX CXEM, OIBITHO-
IPOMBIIIICHHBIX YCTAaHOBOK, HAYYHO-HCCIIEIOBATENbCKUX JIA0OPATOPUH M HMHKHHUPHHTOBBIX
KOMIIAaHUU.
2.3. KommnbrotepHble cucTeMbl HpoekTHpoBaHusA. OQopMiIeHHE TEXHOJOTHYECKHX CXEM |

BHCCCHNEC KOHCTPYKTHBHBIX peI_I_IeHI/Iﬁ B TUIIOBLIC aIlllapaThl.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUA JTUCIUAIIJIMHBI

Pa3zgen | Pasnen
Ne B pe3ynbrare ocBOEHUS AUCHUIIINHBI CTYACHT JOJIKEH: 1 5
3HaTh:
— TEOPETUYECKHE OCHOBBI TEXHOJIOIMYECKHUX IPOLECCOB U COBPEMEHHBIE ITPOOJIEMBI TEXHOJIOTUH |+ +

1 |Heoprannyeckux BEIECTB;

— KjaccupuKanmoo, cneuuuKy, Marepuanbl, KOHCTPYKLIMH U CIOCOObI M3rOTOBJICHHMS |+ +

2 |COBPEMEHHOT0 TUIIOBOI'O 00OPYA0BaHMS;

— crnocoObl MOBBIIEHUST YPPEKTUBHOCTH MPOU3BOJCTBA (IIPOJYKTOB OCHOBHOM HEOPraHWYECKOM |+ +

3 |XMMHH, IOArOTOBKH U nepepabOTKU MUHEPAIbHOTO ChIPbsi M 00€3BPEKUBAHUS IPOMBIIIJICHHbBIX
BBIOPOCOB);

4 | o0111e ¥ TeXHOJIOTHYECKHE IIPUHIIMIIBI OCYIIECTBICHUS OTAEIbHBIX CTa Ui TUIIOBBIX IPOLIECCOB |+ +

YMmern:

5 |~ MOJIb30BaTHCS TEXHUYECKOM JIMTEPATYPOH U IPOBOJUTH aHAJIN3 TEXHUYECKON JOKYMEHTAIINH; + +
— aHAJM3UPOBATh TEXHUYECKHE XapaKTEPUCTUKU 00OPYOBAHUS U B3aUMOCBS3b TEXHOJIOTHYECKUX |+ +
napaMeTpoB Ipoliecca ¢ UX 3PPEKTUBHOCTHIO M KAUECTBOM MPOAYKIINH;

— OCYILIECTBIIATH BBIOOp anmnapaTtypHOro oopmiieHUs: TEXHOJIOTMUECKUX MPOLIECCOB U CIOCOOBI UX |+ +

6 |uHTeHCH(UKAMK HA OCHOBE TEXHUKO-9KOHOMHUYECKOTO 000CHOBAHMUS.

Baanern: + +
— METOAaMH TEOPETHYECKOTr0 M  HKCIEPUMEHTAIBbHOrOo HccienoBaHus 3(QeKkTuBHOCTH |+ +

7 | TEeXHOJIOTUYECKHUX MPOLIECCOB MPOU3BO/ICTBA HEOPTaHUUECKUX BEIIECTB U MaTepUAIOB;

— METOJIaMH CPaBHHUTEIbHOM OLEHKH 3(PPEKTUBHOCTH TEXHOJOTHYECKOro o0OpynoBaHUS B |+ +

8 |XMMHYECKOH MPOMBIIIIICHHOCTH M CMEXKHBIX OTPACIISX;




— TINpUEeMaMH M TMPAKTUKOW TIPUMEHEHHUs IIaKeTa MPUKIAJHBIX IPOrpamMM JUId BHECEHUS
KOHCTPYKTHUBHBIX PpEIICHUH B THUIIOBBIC ammapaThl, (YHKIMOHUPYIOIIME Ha MPEANPHITUSIX, B
WHXUHUPHUHIOBBIX KOMITAHUAX U IIPOEKTHO-UCCIENOBATEIbCKUX UHCTUTYTAX OTPACIIH.

Koa m nanmenosanue OIIK

Koa 1 HauMeHOBaHUe HHAUKATOPA T0CTHKEHUSI

10

OIIK-3. Cnocoben peniarh
MIPOU3BOJICTBEHHBIC

u (WIK) HCCIeNOBaTeIbCKUE 3aJaud, Ha
OCHOBE (yHIAMEHTAIBHBIX 3HAHUH B
o0yacTu MaTepualloBEACHHS U TEXHOJOTUH
MaTepHAaJIOB.

— OIIK-3.1. CmocobeH HCIOIB30BaTh 3aKOHBI U
METO/Ibl MATEMATHYECKUX M €CTECTBEHHBIX HAYK IIPH
peH_IeHI/H/I Hay‘-IHO'I/ICCJIeIIOBaTeJIBCKI/IX 158
IPOM3BOJICTBCHHBIX 337134,

— OIIK-3.2. CrocobeH pemarb MpPOU3BOACTBEHHBIC
3a/1aud M3 OOJACTH TEXHOJOTWH OOOpYAOBaHHS WU
KOHCTPYKIIUOHHBIX MAaTCpruajioB C IMPHUMCHCHUCM
(GyHIaMEHTAIIbHBIX 3HAHUH;

— OIIK-3.3. CriocobeH pemiath UCCIIeOBATEIBLCKHC
3aa4d W3 O00JAaCTH  MaTepUAIOBEACHUS U
TEXHOJIOTUHU MaTCpuaioB C MMPUMCHCHUCM
byHIaMEeHTaIbHBIX 3HAHHH;

— OIIK-3.4. YMeer ucrob30BaTh METO/IbI HAYYHOTO
UCCIIEIOBaHMSI ITPH PELLICHUH HaY4HBIX 3a7ay;

— OIIK-3.5. YMeer GopMynupoBaTh U MPEACTABISATH
pe3yNbTaThl HAYYHOTO UCCIIEIOBAHUS;

— OIIK-3.6. Brmageer MeroJgaMH  Hay4HOTO
HCCIIEIOBAHMS;

— OIIK-3.7. Bnageer npuemamMu (GpopMyJIHpOBaHUS
OCHOBHBIX KOMIIOHEHTOB Hay4YHOI'O HCCIIEOBAaHUS U
U3JI0KEHUS Hay4HOI'0 TpyJa (BBIITYCKHOM
KBATH(UKAITMOHHON PaOOTHI).
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— OIIK-3.8. Ymeet kBanu(UIIMPOBAHHO OIICHUBATH
3 PEKTUBHOCTH pa3padaThIBaeMbIX U
CYIIECTBYIOIINX XUMHKO-TEXHOJIOTHYECKIX
IPOIIECCOB.

— OIIK-3.9. YMmeer npuMeHSTh B
po(eCcCHOHATILHOM IS TEIbHOCTH COBPEMEHHBIE
TEXHOJIOTUHU U 000PYIOBaHHE.

— OIIK-3.10. Brageetr coBpeMEHHBIMU
IPEICTABICHUAMH O MEPEAOBBIX TEXHOIOTUSIX U
000pY/I0BaHUY COOTBETCTBYIOILETO HAIPABICHUS
XMMHUYECKOH MPOMBIIIIICHHOCTH.

— OIIK-3.11. Bnageet HaBBIKaMu pa3pabOTKH
COBPEMEHHBIX HHHOBAI[HOHHBIX XMMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB COOTBETCTBYIOIIETO
podus.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSTHH 0 JMCHHUILIHHE.

Ne i/t

Ne paznena
MUCIUAILINHEBI

TeMbl NPaKTUYECKUX 3aHATUN

Yacel

IIpakTuyeckoe 3anatue 1. Kiaccudukamms
TUIIOBOTO O0OpYyMOBaHUS 1O (ha30BBIM TPYIIIIAM.

DU3NKO-XUMUYECKUE OCHOBBI u CIoco0bI
WHTCHCU(PUKAITUT XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB. Crneuuduxa anmnaparos,

NpeaAHa3HAYCHHBIX [JIA IMPOBCACHHUA TI'CTCPOIrCHHBIX
MIPOLIECCOB, MOJIENH, peanuzyemble B HuUX. Paborta c
HAaY4YHO-TEXHUYECKOU JINTEPATYPOIl.

IIpakTnyeckoe 3anarue 2. Cucrema X-T. Ananus
0aJaHCOBBIX PACYETOB, OLIEHKA TEXHOJOIMYECKHX
napamMeTpoB M cpaBHEHHE 3S(P(EKTUBHOCTH pPaOOTHI
TUIIOBOIO ~ €MKOCTHOTO  OOOpYZOBaHUS  CTaJuu
KHUCJIOTHOTO  PAa3JIOKEHHUS  MHUHEPAIBbHOTO  ChIPbs
(ynenbHas IPOU3BOIUTEIBHOCTD, SHEPronoTpedIeHue
U T.J0.) U (QUIBTPOBATHLHOTO 00OPYHAOBaHUS CTaIUU
KpUCTaIM3auuu (HeoOXoAnMasi IUIOIAAb OCHOBHOM
¢GWIbTpauuy, MPOU3BOAUTEIBHOCTE IO OCHOBHOMY
dunpTpaty (M%/4), yhenbHas TPOM3BOAMTENHHOCTD
OCHOBHOI 30HBI (pUIbTpanuy (M>/(M>9) U T.1.

IIpakTnyeckoe 3anarue 3. Cucrema I'-)K. Ananus
0aJaHCOBBIX PACYETOB, OLIEHKA TEXHOJOIMYECKHX
napamMeTpoB M CpaBHEHHE A(PPEKTUBHOCTH PAOOTHI
TUIIOBOTO OOOPYAOBaHUS CTaJuM HEWTpalIMu3aluy,
abcopbiuu Ha mnpuMepe (peakTopa-aMMOHHU3ATOpa,
TpyOuaroro peakropa, UTH, CAM ammonusaropa-
rpanynaropa, abcopOepoB u ap.).

IIpakTnyeckoe 3ansitue 4. Cucrema I'-T. Ananus
0aJaHCOBBIX PACYETOB, OIIGHKA TEXHOJOTHYECKUX
napaMeTpoB M cpaBHEeHUE 3(P(PEKTUBHOCTH pPAOOTHI
TUTIOBOTO  OOOpPYIOBaHHS  CTaauH  OXJAXKACHUS,
rpaHy/slMM, CYUIKH, aAcopOlMHM Ha  IMpHUMeEpe
cymuiibHOTO  Oapabana,  OapabaHa-TpaHyJISITOpA,
PKCT', ancopbepoB, IMKIOHOB U AP.

IIpakTuyeckoe 3aHsiTHe 2.AHAJINU3 aNMmapaTypHOro
oopMIIEHHS TEXHOJOIMYECKUX CXE€M M CIOCO0OB
MTOBBIIICHUS s¢dexTrBHOCTH XUMHKO-
TE€XHOJIOTMYECKHUX IPOLIECCOB.

TexHUKO-IPKOHOMHYECKOE OOOCHOBaHHME M  BBIOOD
anmapatypHoro  OQOpMJICHHS  TEXHOJIOTHYECKHUX
MPOIIECCOB B XUMHUYECKOH TMPOMBINUICHHOCTH W
CMEXHBIX OTpaciisiX C 1eJbl0 TOBBIIMICHUS HX
7 peKTUBHOCTH.

Hcnonp30BaHre akeTa mporpamm JIsl BBITOJHEHUS
rpaduIecKoi yacTu padboTHI.
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6.2 JlaGopaTopHbIe 3aHATHS

JlaGopaTopHblii TpakTHKyM MO0 guciuiuiiHe «CoBpeMeHHOe TeXHOJIoruyeckoe u
annapatrypHoe opopMieHHe IPOLECCOB XUMUYECKOH TeXHOJIOTHN» HE IIPETyCMOTPEH.

7. CAMOCTOSTEJIBHAS PABOTA

CamocrosTenpHass padoTa MPOBOAMTCS C IENbIO YIIIyOJICHHUs 3HAHWHA MO TUCHUTIINHE U

MpEeayCMaTpPUBAET:

—  PeryispHy IpopadOTKy MPOWICHHOTO Ha MPAKTHUECKUX 3aHATUAX y4eOHOro MarepHuaia u
MOJTOTOBKY K MPAKTUYECKUM 3aHATHUSIM M BBINOJHEHUIO CAMOCTOSATEIBHBIX PAa0OT 10
MOJYJISIM AUCUUTUIMHBI;

—  O3HAKOMJICHHE W MPOpPabOTKYy PEKOMEHIOBAaHHON TEXHHWYECKOW JIUTEpaTyphl, U paboTy ¢
ANEKTPOHHO-OMOIMOTEYHBIMU CUCTEMAaMHK, BKIFOUasl MEPEBOJbI MyOIMKAIMid M3 HAyYHBIX
XKypHAJIOB, IIUTHPYeMbIX B 06azax Scopus, We of Science, Chemical Abstracts, PUHLI;

—  TIOCEUIEHUE OTPACJIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke JUCLUIUIMHBI;

—  TOJATOTOBKY K BBIMOJTHEHHUIO KOHTPOJBHBIX padOT MO MaTepHany JEKIIMOHHOTO Kypca;

— BBINOJHEHHE KYpPCOBOH paboThl C HCHOJIB30BAaHUEM PEKOMEHIOBAHHON TEXHUYECKON
auTepaTypsl, dnekTponHbiXx 0a3: PUHII, Scopus, Web of Science, Chemical Abstracts u
MaKeTa MpOorpaMM JIJIsl BEIIOJIHEHHS TpaduUIeCKON 4acTH padoTHI;

— MOATOTOBKY K cJla4ye 3K3aMeHa M0 JUCHUILIMHE.

8.IIPUMEPBI OHEHOYHbIX CPEACTB JJIs1 KOHTPOJISA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBOKyIHasE OIICHKA 10 JUCIUIUIMHE CKJIAJIBIBACTCS W3 OICHOK 3a BBIMOJHECHUE
KOHTPOJIbHBIX paboT (MakcuManbpHas onieHka 60 6asoB).

8.1. [IpuMepbl KOHTPOJILHBIX BOIPOCOB /15l TEKYIIero KOHTPOJISAA OCBOEHUS! AN CLHUIIHHBI
JUis TeKylero KOHTPOJI NPEIyCMOTPEHO 2 KOHTPOJBHBIX padoThl (MO OJHOMU
KOHTPOJILHOM paboTe Mo KaxaoMy paszzeiny). MakcumalibHas OlleHKa 32 KOHTPOJIbHbIE paboThI 1
u 2 (1cemectp) cocraBuseT 30 OanmioB 3a Kaxaylo.

Paznesn 1. Ilpumepnl BonmpocoB K KOHTpoabHOH padote Ne 1. KontposbHasi paborta
coaeps;kuT 3 Bompoca, no 10 6a;110B 32 Bonpoc.
Bonpoc 1.1.

1. Ilens u oOuiee conepkanue Kypca « COBpeMEHHOE TEXHOJIOTHYECKOE U anmnapaTypHoe
o opMIIEHHE TPOLIECCOB XUMUUECKON TEXHOJIOTUNY, €T0 CBA3b C IPYTMMH JTUCIUILINHAMHU.

2. llens MOHUTOPUHTA PAaOOTHI TEXHOJIOTHYECKOTO 000PYI0BaHHUS.

3. Kpurepun onenkn 3pPpeKTHBHOCTH TEXHOIOTHYECKOTO TIpoIIecca.

4. TTpobaemMbl XUMUYECKOM TEXHOIOTHH U MYTH UX PEIICHHS.
Bomnpoc 1.2.

1. OcHOBHBIE XapaKTepUCTHKH THUIIOBOTO OOOpYIOBaHMS M HMX BIUSHHE Ha
3¢ (PEKTUBHOCTH MPOIIECCOB.

2. OCHOBHBIE TEXHOJIOTMUECKUE aMIapaThl JUIsl IPOBEIEHUS T€TEPOrEHHBIX ITPOLIECCOB.

3. BuusgHue pexuma pa3BUTON TypOYJIEHTHOCTM Ha KOHCTPYKIIMIO —ammapara.
PaccMoTpeTs Ha KOHKPETHOM IIPUMEDE.

4.Cnoco6b! nHTEHCU(UKAILIMYU Tpoliecca TEII000MeHa Ha MpUMepe BBIIAPHOTO arnapara
IIPOM3BOJICTBA HUTPATa AMMOHHUSI.
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Bomnpoc 1.3.

1. CnocoObl moBbIIeHUST PPEKTUBHOCTH B3aUMOACUCTBUS KOMIIOHEHTOB B CHCTEME
XK:T. PaccmoTpeTh Ha mpuMepe BCKPHITHS MUHEPAIIBHOTO ChIPbSI.

2. Cneuuduka KOHCTPYKIMY anmapaTtoB i ¢puisTpanuu (cucremsl XK-T).

3. Crnenuduka KOHCTPYKIMH aNIapaToB, IpeIHa3HAUYCHHbIX Ul F€TEPOreHHON CUCTEMBbI
I'-T na npumepe agcopbepa.

4. KoHCTpyKTHMBHBIC M TexHOJormueckue pemieHus anmnapara PKCI', obGecneunBaromiye

BBICOKYIO 3()()eKTUBHOCTH MPOIIECCca CYIIKH.

Paznesn 2. Ilpumepbl BONpocoB K KOHTPOJbHOI padore Ne 2. KonrpoabHas padora
coep:kuT 3 Bompoca, mo 10 6a,710B 3a KaxKAbIH.

Bonpoc 2.1.
1. Bri6op crnocoba mHTeHcH]UKAIMKM Tpoliecca T'paHyIsALMd HAa OCHOBE aHalu3a
OCHOBHOT'O YPaBHEHUS MacCOIEPeIauH.
2. Ananmu3 3¢ @dekTUBHOCTH PaboThl OapabaHa-TpaHYIATOPa C HCIOJIb30BAHHEM
PETYPHOI CXEMBI.
3. Ces3p mporecca abcopOUMU M IKOJIOTUYECKOM O€30MacHOCTH IPOU3BOACTBA
HUTpAaTa aMMOHHS.

Bomnpoc 2.2.

1. Cmocobbl wuHTeHCH(HKAIMU  TEXHOJOTMYECKOTO Tmporecca B cucteme [-XK
npousBocTBa DPK Ha npumepe abcopOepa ¢ 3KOIOrHYECKON TOUKH 3pEHHSL.

2. Amnanm3a OCHOBHOT'O YpaBHEHHS Maccollepeaun U BEIOOp crioco0a MHTEHCH(PUKAIIN
npoliecca rpaHysum.

3. AHanu3 OCHOBHOTO ypaBHEHHs Maccolepeaayd W BbIOOp croco0a MHTEHCH(pHUKAUs
nporiecca abcopOuH.

Bonpoc 2.3.
1. Mogens, peanu3zyemMas B anmnapare IHEKOBOI'O THIIA, IPUBECTH BUJ 3aBUCUMOCTH.
2. Mopnenb, peanuzyemass B PEAKTOpPE CMEIICHHUS BBICOKOM TypOYJIEHTHOCTH,
IPUBECTH BUJI 3aBUCUMOCTH.
3. [TpuBectu mpuMep peanusaluyd MoJeNeld HIealbHOr0 CMEIIEHUS U BBITECHEHUs

Ha IIpUMeEpPE NMPOMBILIJICHHOTO ammapara.
8.3. MPOMEXXYTOUYHbBIIA KOHTPO.Ib

8.4. CtpykTypa n npumepsbl 0u1eTOB 1)1 2k3amena (1 cemectp).

8.4.1. Dk3amen no mucumiuinHe «Co6épemennoe mexHo102u4ecKoe u annapamypHoe
ogopmaenue npoyeccoé XumMuueckou MmexHO0J02uu» BKIYAET KOHTPOJIbHBIE BOIPOCHI IO
pazmenam 1 u 2 pabodyeil mporpamMmbl AUCHUIUIMHBL. buiier st sx3amMeHa cocTOuUT u3 4
BOIPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3jiesiaM, MaKCUMajbHasl OlleHKa 3a Kaxabii 10 6anios.
MakcumanbHas olieHKa coctasisieT 40 0amios.

«Ymeepoicoaio»

U.o. 3a6. xagheopoii

THB u 311

Konecrnuxos A.B.

« »

2025

MuHHMCTEPCTBO HAYKHU U BbiclIero oopa3osanus P®

Poccuiickuii XMMHKO-TEXHOJIOTHYECKUN YHUBEPCUTET
umenu JI.. MenpesieeBa

Kadenpa TexHo/iorum HeOpraHm4ecKMx BelecTs U
3JIEKTPOXMMHMYECKHUX MPOLECCOB

18.03.01 Xumuueckasi TEXHOJIOTHA
IIpo¢dniib - TexHOJIOIHMA HEOPraHUYECKHX BElIECTB

CoBpeMeHHOe TeXHOJIOTHYeCKOe U alllapaTypHoe
o(opMIIeHHE NTPOLIECCOB XMMHUYECKOI TEXHOJIOTUH
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Bbuaer Ne 1
1. Kpurepuu oneHkr 3(h(HEKTUBHOCTH TEXHOJIOTUYECKOTO MpoIiecca.
2. CriocoObl U3rOTOBJICHUS AIMAPATOB BHICOKOTO JaBJICHUSI.
3.Koncrpykums anmapara UTH.
4. Anann3a OCHOBHOTO ypaBHEHHUsSI Maccollepenadyr U BBIOOp crocoba MHTEHCHU(UKAIMK Tpoliecca
IpaHyJISILHH.

9. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. Pekomenayemasi JuTepaTrypa
A. OcHOBHasi IMTEpPaTypa

1. OCHOBBI TPOEKTUPOBAHUS XUMHUECKUX MTPou3BoACTB. [Toa pen. A.M. Muxaitnnyenko. M.:
HKI] «Akagemkaura». 2005. - 332 c.
2. [Tountankuna U. A., IlerponaBnockuiill. A., ®uneakol. A. OCHOBBI MPOCKTUPOBAHUS U
obopymoBanue: yued. mocodbue. M.: PXTVY uwm. JI. 1. Menneneera, 2016. — 56 c.
3. I[lerponasnoBckuii M.A., ImutpeBckuii A.b., Jleun b.B., [Tountankuna N.A. Xumus u
TEXHOJIOTUSI MUHEPAJbHBIX yaoopenuii: yueOHuk.- C-I16.: Ilpocnekt nHayku, 2021.-344 ¢

b. lonoHuTebHas JUTEpaTypa
1. OcHOBHBIE IPOLIECCH] U anmnapaThl XMMUUYECKON TexHonoruu. Ilocodbue no nmpoekTupoBaHuIo.
ITox pen. FO.U. JIpiTHepckoro. M.: Xumus. 1991. - 493 c.
2. AspoB M.D., Tonec O.M.,. Hapunckuii /I.A. Anmaparbl CO CTallHOHAPHBIM 3E€PHUCTHIM
cnoem. JI.: Xumus. 1999. - 176 c.
3.TexHoNOTHs aMMHAYHOU ceuTphl, o pena. B. M. Onesckoro, M., 1991. 311 c.
4. 3axapoB B.II., bepnun A.A., Monakos [0.b., [lebepaees P.S. ®uznuko-xumMuueckre 0CHOBBI
NpOTEeKaHUs OBICTPBIX KUAKO(ha3HBIX mporeccoB. M.: Hayka, 2008. — 348 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOoil nHpopManun
— Pa3narouHslll MJUTFOCTPATUBHBIN MAaTEPUAI K JIEKLIHAM.
— IIpeseHTanuu K JI€KUUAM.
— Meroanyeckre peKOMEHIAUH 110 BBITIOIHEHUIO JJAOOPATOPHBIX paboT.

Hay4Ho-TexHHYecKne KypHabl:
-Teopernyeckue ocHOBBI XuMu4eckoit Texaonoruu. ISSN 0040-3571
- Theoretical Foundation of Chemical Engineering. ISSN 0040-5795
- Kypnan npuxnagaoit xumun. ISSN 0044-4618
- Xumuueckas Texnonorus. ISSN 1684-5811
- Xummueckas npomMeinuieHHocTh ceroaas. ISSN 0023-11 OX
- Noxmanel Akanemuu Hayk. ISSN 0869-5652
- Kypuan ¢usudeckoit xumun. ISSN 0044-4537
- U3Bectus By30B. Xumus u xumudeckasi rexnonorus. [ISSN 0579-2991
- UzBectust PAH. Cepust xummaeckas. ISSN 0002-3353

9.3.CpencrBa obecrieueHUsI OCBOECHHST THCIUTITAHBI
Jns peanuzamuu  pabodeld mporpamMmbl  MOATOTOBIEHBI  CIEAYIONIME CPEICTBa
oOecreueHNsI OCBOCHUS JUCIIUILTHHBL:
-KOMIIBIOTEPHBIC TIPE3CHTAIIMY MHTEPAKTUBHBIX JIEKIIUH — 7, (001ee uucio ciaiaos — 280);

-0aHK TECTOBBIX 3aJaHHUI JJIs TEKYIIETO KOHTPOJISI OCBOSHHUS IUCIUIUIMHBI (0OIee Yucio
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BOIPOCOB — 75).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTI' U,
HNCHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCLIATUTHHBI OCYIIECTBIISICT
Nudopmanmonno-oudamoreunsiii nentp (MBL)) PXTY wum. .M. MenpaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH U Hay4yHOH
JUTEpaTypoil, HEOOXOTUMON ISl OpraHu3alru 00pa3oBaTENbHOIO Mpolecca MO JAUCLUUILIIMHE.
O6muii 06sem mHOTOOTpacieBoro pouaa MBI va 01.01.2021 1. cocraBnser 1 716 243 k3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAay4YHO-TEXHUYECKOMN
JIUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUH, a TaKXKe BKIIOYaeT O(pHIIHAIbHBIC,
cIpaBo4YHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue u  uHbopManmonnele w3gaHus. MBIl oOecmedmBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(GOPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuarommuiicsi obecriedeH CBOOOJHBIM JTOCTYIIOM U3 JII000H TOYKH, B KOTOPOM
uMeeTcsl JocTynn K cetu MHTepHeT W K 2ieKTpoHHO-OmOmuoreyHoi cucteme (OBC)
VYHuBepcurera, KOTOpash COAEPKHUT pa3IMUHble UW3JaHUS 110 OCHOBHBIM H3y4aeMbIM
TUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MPaBOOOIafaTe s IMU yueOHONW U yueOHO-
METOUYECKON JIUTEPATYPHI.

Jnis  Oonee MONMHOTO M ONEPATUBHOTO  CHPaBOYHO-OMOIHMOrpaduueckoro
uH(popmManmoHHoro obciyxuBanusi B Bl peanuzoBana TexHosorus DJIEKTPOHHON J1OCTaBKU
JIOKYMEHTOB.

[TonmHBIi TepedeHb JIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpPCOB, HCIOJIb3YEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa30oBaTeNbHON MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJINHbI

B cooTrBercTBMM ¢ y4eOHBIM IUTAHOM 3aHATUS 1O jauciuiuinHe «CoBpeMeHHOe
TeXHOJIOTHYECKOe M annapatypHoe  odgopmieHHe  NPOIECCOB  XHMHYECKOIi
TEXHOJIOTHMNTIPOBOJATCS B (hopMe JEeKIuM, MPaKTUYECKHX 3aHATUH, U CaMOCTOSATEIbHOU
paboThl 00yJarOMIErocs.

11.1. Ob6opynoBanue, Heo6X0AMMOe B 00pa30BaTeJbLHOM Ipolecce:

— VYyeOHas ayauTOopusi s TIPOBENCHHS JIEKIMOHHBIX M MPAKTUYECKUX 3aHITHH,
000py/10BaHHAas 3JEKTPOHHBIMH CPEICTBAMHU JEMOHCTPALUU (KOMITBIOTEDP CO CPECTBAMU
3BYKOBOCIIPOU3BEIEHUS, TPOCKTOP, IKpaH) U yIeOHON MeOEeIbIo.

— VYuebHas nabopaTopusi, OCHallleHHas J1abopaTOpHOM  MeOenblo, HaydyHbIM U
TEXHOJIOTUYECKUM 000pYAOBaHUEM ISl IPOBEIEHUS TabOpaTOPHBIX padoT.

— bubnnoreka, umeromias paboune KOMIBIOTEPHbIE MECTa JUIsl CTYJIEHTOB, OCHAIEHHBIE
KOMITbIOTEPAMH C BBIXOI0M B MIHTEpHET U AOCTYIOM K 06a3aM JaHHBIX.

11.2. Y4eOHo-Har/IsIAHBIE IOCOOUS:

— MHMubopManlmoHHO-METOAUYECKHE MaTepuanbl: ydeOHble MOCOOMS MO JAUCLHUILIMHE;

pa3IaToyHbI MaTepual K paszenaM JeKIIMOHHOTO Kypca.

11.3. KomnbloTepbl, HHPOPMALIHOHHO-TEJIeKOMMYHHKALIMOHHbIE CeTH, allIAPATHO-
NpOrpaMMHbIe U ay/IMOBU3YaJIbHbIE CPeACTBA:
— IlepconasibHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBaressivu CD u DVD,
IPUHTEpAMH U IPOTPAMMHBIMU CPEICTBAMH; IPOEKTOPHI U 3KpaHbl; U(POBBIE KaMephI;
KONUPOBaJIbHBIE alllapaThl; JOKaJIbHAsA CETh C BBIXOJOM B VIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHbIE PECYPCHI:
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— HudopmaiioHHO-METOAMYECKUE  MaTepuabl:  y4eOHble TOCOOMST TI0  JUCHUIUIMHE;
pa3aaTOYHbIA MaTepHal K pasziesiaM JIKIIHOHHOTO Kypca.

— DneKkTpoHHbIE 00pa30BaTENbHBIE PECYPCBHL: 3JIEKTPOHHBIE IIPE3CHTALMM K  paszienam
JIEKIIMOHHOTO Kypca; y4eOHO-METOANYECKUE Pa3pabOTKH B 3IEKTPOHHOM BHJE; CIPABOYHBIC
Marepuabl B IEYaTHOM M 3JIEKTPOHHOM BHJE; KadenpambHas OMOIMOTEKa AIEKTPOHHBIX
W3TaHNHN.

becniiaTHbie O(I)HHI/IaJILHbIe OTKPBITLIC PECYPCHI I/IHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0venunser 6onee 10000 HaydHBIX KypHAJIOB MO PA3IUYHBIM
OTpaciiIM 3HaHMH (0KOJIO 2 MIJUIMOHOB cTatei) u3l34 crpan Mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmernieno 6osee 3000 KHUT TTO pa3IUYHBIM OTPACIISM 3HAHHM,
MPEAOCTABICHHBIX 122 HAy4YHBIMU U31aTE€IbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanHasIX BKITTOUaeT
6onee 300 peueH3UpyEMBIX KYpHAJIOB IO OMOMEIUIIMHE, MEAULIMHE U
€CTECTBEHHBIM HayKaM. Bce cTaThu, pa3merieHHble B 0a3e, HaXoaaTcs B
CBOOOJ/IHOM JIOCTYIIE.

3. DmekTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynueiimmm OecriiaTHbIN apXUB JEKTPOHHBIX HAYYHBIX IyOIMKALHMMA 110
paznenam GU3NKU, MaTEMaTUKH, UH(POPMATUKH, MEXaHUKH, aCTPOHOMUU U
OHOJIOTUU. KPUTEPUEB.

4.  Komnekuus xypraioB MDPI AG http://www.mdpi.com/

MHoroaucuuIIMHapHbId TU(GPOBON U3AATEIBCKUN PECYPC BBIMYCKAET
0onee 120 pa3HOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB, HAXOAAIIUXCS B OTKPHITOM
JOCTYIIE.

S. N3narenscTBO ¢ OTKpBITHIM ocTynioM InTech
http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUpe U3AaTEIbCTBO, MyOIUKYIOIee KHUTH B
OTKPBITOM JtocTyne, okoso 2500 HayuHbIX n3gaHui. OCHOBHAs TEMaTHYECKas
HaIPaBJIECHHOCTb - (PU3UUYECKUE U TEXHUUECKHE HAYKH, TEXHOJIOTMH, MEIULIMHCKUE
HAyKHU, HAYKU O KU3HH.

6. baza nannbix xumudeckux coequuennit ChemSpider
http://www.chemspider.com/

ChemSpider — a0 OecmatHas xumMudeckas 0aza JaHHBIX,
MPEIOCTABIIAONIAsA OBICTPBIN HOCTYN K O0jee 4eM 28 MUILTMOHAM CTPYKTYP,
CBOMCTB U COOTBETCTBeHHOM MH(popmaruu. Pecypc nmpunamiexxut KoponeBckomy
xumudeckomy obmectBy BemkoOputanuu (Royal Society of Chemistry).

7. Komnexuus xxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekIus KypHajaoB, B KOTOPBIX MyOIUKYIOTCSI OTYETHI O
HOBBIX HCCJIEIOBAHUSAX B 00JIACTH €CTECTBEHHBIX HAYK U MEIUIIUHBI.
pPELEH3UPOBaHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
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BenomcTBo o natentaM u ToBapHbiM 3HakaMm CIIIA — USPTO —
MIPEIOCTABIISET CBOOOIHBIN TOCTYI K aMEPUKAHCKHUM MMATEHTaM, OITyOJTUKOBaHHBIM
c 1976 r. Ilo HacTosiIee BpeMms.

Q. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/

[TaTenTs! (TuOO MaTeHTHBIC 3asBKH) O0see 50 HAIMOHABHBIX U HECKOJIBKHIX
MEKTyHAPOIHBIX TATEHTHBIX OIOPO, B TOM YHCIIE MOCITHBIE TEKCTHI MATEHTOB
CIHIA, Poccun, @panuuu, SAnoHUYU U Jp.

10. ®epepanbHbIil THCTUTYT poMblliuieHHON cobcTBeHHOCTH (DUIIC)
http://www?1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypest GUIIC cBoboiHOTO AOCTYMA:

- DnekTpoHHbIe OrosieTeHu. M3o0perenus. [lonesnsie Moaenu.

- OTKpBITBIE PEECTPbl POCCUNUCKHUX M300PETEHHM U 3asBOK Ha
U300pETEeHHUS.

- PedepaThl poccuiickux MaTEHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [ToHBIE TEKCTHI POCCUNCKUX MATEHTHBIX TOKYMEHTOB U3 MOCIEIHETO
o(pUIIUATIBHOTO OIOJUIETEHS

11. The Association for Computing Machinery (ACM) — mexayHapoaHOe
HEKOMMepYecKoe npodeccHoHaIbHOE cO00IIeCTBO, OCHOBaHHOE B 1947 rony,
o0beIUHSIONIEE MPENoJaBaTeieid, UCClIeIoBaTeNIe U CIeIIMaIUCTOB B 001aCTH
BBIYHMCIIUTEILHON TEXHUKH, THPOPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.
Ccoiika Ha pecypc: https://dl.acm.org Cchuika Ha pazaen Open access:
https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMmMmepuecKas akaJeMudecKas H3aaTeabcKas
KOMIIaHUs, BBIITyCKarolas xypHaisl ¢ 1932 rona.

B mopTdommo uznarenscTBa 51 xKypHas, TeMaTHKa KOTOPBIX OXBaThIBACT
00JIaCTH €CTECTBEHHBIX U COIMAIIBHBIX HAYK, HAYK O )KM3HU, OMOMETUITNHY,
HDKOHOMHUKY H JIp.

Cchutka Ha pecypc: https://www.annualreviews.org/

Ccoutka Ha pazgen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHHBEPCUTETCKOES
n34aTcJaIbCTBO, Hy6JII/IKYIOIHee HUCCICA0OBATCIbCKHUEC pa60TI>I, CIIPAaBOYHBIC U
y4eOHbIE MaTEPHUAJIbI MO IIUPOKOMY KPYTy NTUCIMIUIMH. KOHTEHT H31aTebCcTBa
npenacTasiieH Ha oHnaH-aTdgopme Cambridge Core, Ha koTopo# goctymnHO 117
KYPHAJIOB ¥ 372 KHUTH OTKPBITOrO OCTYyMa, 317 5KypHaIOB THOPUIHOTO JOCTYyTIA.

Cchuika Ha pecypc: https://www.cambridge.org/universitypress

Ccouika Ha pazgen Open access:
https://www.cambridge.org/core/publications/open-access

14. The Royal Society of Chemistry BkitodaeT 12 xKypHaJIOB «30JI0TOTOY
OTKPBITOTO JIOCTYyTa, KPOME TOTO, BCE )KypPHAIBI 0OIIECTBA SBIISFOTCS THOPUTHBIMH
¥ B HUX MOTYT ITyOJIMKOBATHCS MaTEPHANIbl OTKPBITOTO JOCTYTIA.
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XKypHanbl o0111ecTBa 0XBaTHIBAIOT OCHOBHBIC XMMHUECKHE HAYKH, BKITFOYasI
CMEXHBIE 00JIaCTH, TAKUE KaK OMOJIOTHSI, OM0pU3HKa, JHEPTETHUKA U OKPYIKAIOTIIAS
cpena, MallTMHOCTPOEHUE, MaTepHAIOBEICHUE, MEIUILIMHA U (PU3UKA.

Cchuika Ha pecypc:

https://pubs.rsc.org/en/journals?key=title&value=current

Ccruika Ha pazaen Open access: https://www.rsc.org/journals-books-

databases/open-access/

15. Taylor & Francis Ha ceroaHsmIHUMN IeHb H3AaTEILCTBO BBIITYCKAET

OKOJIO 180 >kypHajoB ¢ MOJHOCTHIO OTKPBITHIM JOCTYIIOM.
Ccoiika Ha pecypc: https://www.tandfonline.com/

Ccpuika Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3natensctBo John Wiley & Sons, Inc. BkitouaeT okosio 230 KypHaJiOB «30JI0TOTOY
OTKpbITOrO AocTymna u 6osee 1300 ruOpuaHBIX KypHAIIOB.

Ccplika Ha pecypc:

https://onlinelibrary.wiley.com/action/doSearch? AllField=&ConceptID=15941&startPag

e=

Ccrinka Ha paznen Open access: https://authorservices.wiley.com/open-research/open-

access/browse-journals.htm

11.5. IlepeyeHnb JIUIIEH3MOHHOTO MPOTPAMMHOI0 O0ecTedeHus:

[lonHplii meEpedeHb JHMIEH3MOHHOTO MPOrPAaMMHOTO OOECTeUeHHs] MpeACTaBIeH
B OCHOBHOI1 00pa3oBaTeIbHON IporpamMmme.
Cpox
PexBU3HUTHI
\Ne HanmeHnoBaHHMe IPOrpaMMHOIO KosanuectBo OKOHYaHUA
n/n NMPOAYKTA AOroBopa JINIEH3U aecTBUus
NMOCTABKHU
JIMIEH3UH
Kontpakt 20 MUIeH3un oId OeccpouHas
L ABBYY FineReader 10 Professional Ne 143- aKTHBAIMX Ha
' Edition 1642A/2010 | pabounx CTaHIHUIX
ot 14.12.10
KonTpakt S nuueH3uit ans OeccpouHas
) CoreIDRAW Graphics Suite X5 Ne 143- aKTUBAIIMK Ha
" | Education License 1642A/2010 | pabounx CcTaHIMAX
ot 14.12.10
Kontpakt 1 muuensusa nig OeccpouHas
3 VYupasnenue npoextamu Project Ne 143- aKTUBALUU Ha
' expert tutorial 1645A/2010 | pabounx CTaHIHUIX
ot 14.12.10
Kontpakr | CereBas nunieH3usi | OeccpodyHas
Hencm}quTenLSHgﬂL T;HWeI({;;I:{( ga Ned§- Ha 200
HCTIOTH30BaHUE .
“ EDU Edition 2019-2020 Network - 353?12020 HOMLRORATENER
200 Users 26.05.2020
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Kontpakr | CereBas nunensus | OeccpouHas
. - Ne 90- Ha 200
5 SolidWorks EDU Edition 2020-2021 1339A/2021 | monssosarenci
Network - 200 U 6eccpounas sers or
07.09.2021
Kontpakt YueOHbIit OeccpouHas
Ne189- KOMILJIEKT
2400A/2023 MPOTPaMMHOT0
HewuckmounTensHas JTUIICH3MS HA or obecnereri
15.01.2024 | KOMITAC-3D v21
s | MPaBO HCIIONb30BAHNS Y4eOHoro "IpoekTiposanie
komruiekTa Komnac-3D v21 na 50
mect KTIIIT N
KOHCTPYHPOBaHUE
B
MAaIIMHOCTPOCHUM "
Ha 50 mect
KonTpakt 25 nuueH3uit st | OeccpoudHas
) Ne 143- aKTUBAIlMHU Ha
7| Cpena paspadotku Delphi 1642A/2010 | pabounx cTaHIUAX
or 14.12.10
KonTpakt 1 nunensus ans OeccpouHas
. Ne 143- aKTHUBAIlUHU Ha
8 Cpena paspadotiu C+ Builder 16425A/2010 | pabouyux CTaHIMUAX
or 14.12.10
Cpena paspaborku Simulink Control Kontpakt 25 nmuuensuii it | OeccpouHas
o Design Classroom new Product From Ne 143- aKTUBAIIMK Ha
| 250 49 Concurrent Licenses (per 1642A/2010 | pabounx CTaHIHMIX
License) or 14.12.10
KonTpakt 1 munensus ans OeccpouHas
10 Cucrema nIpoeKTHPOBAHUS Ne 143- aKTHBAIIMU HA
| CA ErWin Modeling Suite Bundle 1645A/2010 | pabounx cTaHIUAX
or 14.12.10
Kontpakt 1 muuensusa nig OeccpouHas
" OriginPro 8.1 Department Wide Ne 143- aKTHBAIIMU HA
License 1642A/2010 | pabounx cTaHIUAX
ot 14.12.10
Mporpavya oGpaGoTK KonTpakt 1 nunens3us ans OeccpouHas
12. | 3KCTIEpUMEHTAIBHBIX JTaHHBIX Ne 143- AICTHBALIN Ha
BioOffice ultra 1642A/2010 | pabounx CTaHIUAX
or 14.12.10
Iporpavya oGpaGoTKn KonTpakt 1 nuuen3ust st OeccpouHas
13. | BKCIIEpUMEHTAIbHBIX JaHHBIX Ne 143- AICTHBAIH 1A
Chemdraw pro 1645A/2010 | pabounx CTaHIUIX
ot 14.12.10
14. | IIporpamma oOpaboOTKH Kontpaxt 1 nuueH3us as OeccpouHas
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OKCIICPUMCHTAJIbHBIX JaHHBIX

Ne 143-

AaKTHUBAaIlUM Ha

Chemdraw ultra 1645A/2010 | paboumx CTaHIUAX
or 14.12.10
KonTtpaxkr 3 UIEeH3ul 11 OeccpouHas
" MATLAB Academic new Product No 143- aKTHUBALIUU HA
" | Group Licenses (per License) 1642A/2010 | pabo4nx CTAHIMIX
or 14.12.10
MATLAB Classroom Suite new KonTpakt 25 nuuenswii uist | GeccpodHas
Ne 143- aKTHBaIlU Ha
16. | Product From 25 to 49 Concurrent
Licenses (per License) 1645A/2010 | pabounx CTaHIIUAX
P or 14.12.10
KonTpaxkr 25 nuueH3un i OeccpouHas
Instrument Control Toolbox
Neo 143- aKTHUBaIlMU HA
17. | Classroom new Product From 25 to
. . 16425A/2010 | pabouyux CTaHIMAX
49 Concurrent Licenses (per License)
or 14.12.10
. KonTpakr 25 nuueH3uit it | OeccpouHas
Image Processing Toolbox
Ne 143- aKTHBaIlMU Ha
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | paGounx cranuix
P or 14.12.10
. KonTpaxr 25 nuueH3un oad OeccpouHas
Fuzzy Logic Toolbox Classroom new
Ne 143- aKTHUBaIlNU HA
19. | Product From 25 to 49 Concurrent
Licenses (per License) 16435A/2010 | pabounx CTaHIUAX
P or 14.12.10
e - KonTpakr 25 nuueH3uit st | OeccpodHas
System ldentification Toolbox
Ne 143- aKTHBaIlUU Ha
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padoumx cranumsix
P ot 14.12.10
L KonTpakt 25 nuueHsuit s 6eccpouHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHBaIlMU Ha
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padormnx cranuisx
P or 14.12.10
- KonTpakr 25 nuueH3uii yist | OeccpouHas
Statistics Toolbox Classroom new
Ne 143- aKTHUBaIlNU HA
22. | Product From 25 to 49 Concurrent
Licenses (per License) 1642A/2010 | pabounx cTaHIUAX
P ot 14.12.10
o KonTpakr 25 nuuen3uit st | OeccpoydHas
Global Optimization Toolbox
Ne 143- aKTHBaIlMU Ha
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padormx cranuisx
P ot 14.12.10
. . . . KonTpakt 25 nuueHsuit s 6eccpouHas
Partial Differential Equation
Ne 143- aKTUBaIlUU Ha
24. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649472010 | padorinx cranumx
P or 14.12.10
- Optimization Toolbox Classroom Konrpakt 25 nmuuensuii it | OeccpouHas
" | new Product From 25 to 49 Ne 143- AKTHBAIMY HA
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Concurrent Licenses (per License) 1645A/2010 | pabo4ymx CTaHIUAX
or 14.12.10
-~ KoHntpakr 25 nuueHsui s 6eccpounas
Curve Fitting Toolbox Classroom
Neo 143- aKTHUBaIlMU HA
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | padormx cranusx
P ot 14.12.10
KonTtpaxkr 10 nuueHsun i OeccpouHas
L. . . Ne 143- aKTHBaIlUU Ha
27.
NI Circuit Design Suite 16435A/2010 | pabounx CTaHIUAX
or 14.12.10
KonTpaxkr 13 nuueHsun mis OeccpouHas
HewnckmrountenpHas TULEH3US Ne 90- AKTHBALIH Ha
28 OriginL.ab ORIGINPRO- New 1339_A/2021 a004YMX CTAHIIUAX
" | License Node-Lock License Singl or P i
Seat EDUCATIONAL 07.09.2021
KonTpakr 13 nuuensuii st | GeccpouHas
HewnckmrounrenbHas JIAIEH3US
.. ] Neo72- aKTHBaIlMU Ha
29 Originlab Annual Maintenance 999A/2022 | paGounx crammmx
" | Renewal OriginPro 2022b Perpetual or P
Node-Locked Academic Licens 29.08.2022
KoHntpakt 24 nmuedsuu s OeccpouHas
WINDOWS 8.1 Professional Get Ne 62- ARTHBAINI Ha
30. ) 642A/2013 | pabounx CTaHIUAX
Genuine
oT
02.12.2013
Kontpakr | 150 nunenswuii i | O6eccpounas
4. | WINHOME 10 Russian OLV NL \ ngj;')z . angzzauf;Hiﬂx
" | Each AcademicEdition or pabOTHx CTanl
26.05.2020
Kontpakt 24 nuneH3uu Uit OeccpouHas
Ne 62- aKTHUBAaIlMHU Ha
32. | Micosoft Office Standard 2013 645A/2013 | paboYKX CTAHITUSIX
OT
02.12.2013
Kontpakr | 150 nunensuii uis | 12 mecsues
Mi ft Office Standard 2019 Nel75- aKTHUBAIlNHU Ha (exerogHoe
ICroso Ice Standar 2629A/2019 | pabouux cTaHIUAX OpoAJICHHUE
B cocrase:
. Word oT TIOIHUCKH C
33. 30.12.2019 IpaBOM
* Excel rnepexoaa Ha
e Power Point o 6Hp0BH,e,I:{H
e QOutlook 0
BEPCUIO
MPOJYKTA)
34. | Kaspersky Endpoint Security ms Horosop Ne 24 mecsia
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ousneca — CtangapTHbIid Russian
Edition

99-155DA-
223/2024 ot
25.11.2024

(npomienue
MOJIMTUCKH C
IPaBOM
nepexo/ia Ha
O0OHOBIIEHHYIO
BEPCUIO

MPOJIYKTA)

35.

iSpring Suite Max

Jorosop Ne
99-155DA-
223/2024 ot
25.11.2024

1 nunen3us s
aKTHUBaILMU Ha
pabourx CTaHIIHIX

02.12.2025

36.

1Spring Suite Bepcus 11

Horosop Ne
99-1555A-
223/2024 ot
25.11.2024

1 munen3us s
aKTHUBaILlMH HA
padoYMX CTaHIMIX

02.12.2025

37.

Ilnansl Musu

Jorosop Ne
99-155DA-
223/2024 ot
25.11.2024

30.09.2025

38.

Astra Linux Special Edition mansa 64-x
paspsiiHOl TuTaTgopMbl Ha 6asze
MIPOIIECCOPHON apXUTEKTYpHI X86-64

KonTpakr
Ne189-
2400A/2023
oT
15.01.2024

60 nuueHsuil mis
AKTHUBAaLIMHU Ha
pabounx CTaHIUAX

OeccpouHas

39.

COMSOL Multiphysics, JIniensust Ha
yueOHbBIH
knacc (CKL)

KoHntpakr
Ne 109-
1325A/2023
oT
22.09.2023

OeccpouHas

40.

COMSOL Multiphysics, [Tnaarorast
ceTeBas
muteHsust (FNL)

Kontpakr
Ne 109-
1329A/2023
oT
22.09.2023

OeccpouHas

41.

AnTtnmiaaruar.BY3 5.0

KonTpakt
Ne 13-
143K/2025
oT
30.04.2025

19.05.2026

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBbI
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HaumenoBanue
pa3aesioB

OcHOBHDBIE MOKA3ATEIH OLICHKH

DopMbI U METOABI
KOHTPOJISl M OLlEHKH

Paszngea 1.

TunosBblie nMpoueccsl U
000opy10BaHNE B TEXHOJIOTHH
HEOPraHUYeCKUX BelleCTB.

3naem:

— TEOPETHYECKHE OCHOBBI
TEXHOJOTUYECKUX POLIECCOB U
COBPEMEHHBIE TIPOOJIEMBI TEXHOJIOTHU
HEOPraHUYECKUX BEIECTB;

— KJIacCU(PMKAIIHIO, CTIeU(HKY,
MaTepuanbl, KOHCTPYKIIMHA M CIIOCOOBI
W3TOTOBJICHHSI COBPEMEHHOTO TUIIOBOTO

00opyI0BaHUS;
— CTOCOOBI MTOBBIIICHUS
s dexTuBHOCTH MIPOU3BOJICTBA

(IpOYKTOB OCHOBHOM HEOPraHU4ECKOU
XMMHH, TOATOTOBKM M IepepadoTKu

MHUHEPAIBHOIO CBIPbs u
00e3BpeKUBAHHUS HPOMBIIICHHBIX
BBIOPOCOB);

- ob11me u TEXHOJIOTHYECKHUE
MIPUHIUIIBI OCYIIECTBICHUS OTACIIBHBIX
CTaJMi TUIIOBBIX IIPOIIECCOB

Ymeem:.

- M10JIL30BATHCS TEXHUYECKOU
JUTEPATYpOd W TPOBOJIUTH aHAIIU3
TEXHUYECKOH IOKyMEHTalUH,;

— aHaJIM3UPOBATH TEXHUYECKUE
XapaKTepUCTHKU  00OpylOBaHUS U
B3aUMOCBS3b TEXHOJIOTHYECKHUX
rapameTpoB nporecca c ux
3¢ PEeKTUBHOCTHIO " Ka4eCTBOM
IPOIYKLIAH;

— OCYIIECTBIISATH BHIOOP ammapaTypHOTO
odopmieHus TEXHOJIOTHYECKUX
MPOLECCOB " CIoOCcOObI ux

WHTEHCU(UKAIIMU HAa OCHOBE TEXHHUKO-
YKOHOMHYECKOT0 000CHOBAHHSL.
Braoeem:

—  METOJlaMH  TEOPETUYECKOro |
OKCIIEPUMEHTAILHOTO  MCCIEAOBAHUS

s dexTuBHOCTH TEXHOJOTHYECKUX
IIPOLIECCOB MIPOU3BOJICTBA
HEOPTraHUYECKUX BEIIECTB u
MaTepuasos;

— METOJaMH CpPaBHUTEIBHON OIICHKH
3¢ (HEeKTHBHOCTH TEXHOJIOTHYECKOTO
o0opymoBaHUs B XUMUYECKON
MPOMBILIIIEHHOCTH u CMEKHBIX
OTpacisix;

— I[IpueéMaMi 1 HpaKTPIKOﬁ IIPUMCHCHUA
IMaKEeTa NPpUKIAJHBIX IIPOTrpaMM IJIsd
BHCCCHUA KOHCTPYKTUBHBIX peIJ_ICHI/Iﬁ B
THUIIOBBIC arlnaparhkl,

OrnecHka 3a
KOHTPOJIBHYIO paboTy
Nel (1 cemectp)

O1eHKa 3a IK3amen
(1 cemectp)
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(YHKIMOHUPYIOUINE HA TIPEATIPUATHSX,
B UH)KUHUPHUHIOBBIX KOMITAHUAX U
IIPOEKTHO-UCCIIEA0BATEIBCKUX
MHCTUTYTaX OTPACIIH.

Paspnen 2.

AHaJau3 annapaTypHoro
opopMmieHus
TeXHOJIOTHYECKUX CXeM H
CrocoOblI MOBBINIEHUS

3¢ dexTBHOCTH
TeXHOJOTHYeCKHX
NPOLECCOB.

3naem:

- TEOPETUICCKHE OCHOBBI
TEXHOJIOTHYECKUX MIPOIIECCOB u
COBPEMEHHBIC TPOOJIEMBbI TEXHOJIOTHU
HEOPTaHMYECKUX BEIIECTB;

— KJaccuuKaIuro, cnenuduky,
MaTepuasbl, KOHCTPYKIIUA U CIIOCOOBI
W3TOTOBIICHHSI TUTIOBOTO
BBICOKOMHTEHCUBHOTO 000PYIOBAHHSI,

- CIOCOOBI TTOBBIIIICHUS
3¢ heKTUBHOCTH MIPOU3BO/JICTBA

(IpOAYKTOB OCHOBHOM HEOpPraHU4EeCKOU
XMMHHU, TOATOTOBKH M TepepadOTKu

MUHEPAIBHOTO CBIPbSI u
00€3BpEIKUBAHHS MIPOMBIIIICHHBIX
BBIOPOCOB);

— o0mue u TEXHOJIOTUYECKHE
MPUHIUIIBI OCYIIECTBICHHSI OTIEITBHBIX

cTagui

THUITOBBIX BBICOKOMHTECHCHBHBIX
MPOLECCOB.

Ymeem:

— 0JIL30BAThCA TEXHUYECKOM

JTUTEPATypoOll ¥ TMPOBOJAUTH aAHAIM3
TEXHUYECKOHN JTOKYMEHTAIIHH;

— aHAIU3UPOBATH TEXHHUYECKUE
XapaKTePUCTHKH  O0OpyIOBaHUS W
B3aMMOCBS3b TEXHOJOTHYECKHIX
apaMeTpoB nporiecca c 170
3¢ (HEeKTUBHOCTHIO u KaueCTBOM
IPOJIyKIIHH;

— BBINIOJHITh TEXHUKO-IKOHOMHYECKOE
000CHOBaHUE anmnapaTypHOTro
oopmienus BBICOKOMHTEHCUBHBIX
TEXHOJOTHYECKHUX MIPOIIECCOB u
BBIOMpATh CIocoObI 170:¢
WHTEHCU(PUKAIUH.

Braoeem:

—  METOJaMU  TEOpPETUYECKOro U
AKCTIEPUMEHTAIBHOTO  WCCIICIOBAHMS
TEXHOJIOTHYECKUX MIPOIIECCOB
MIPOM3BOJICTBA HEOPTaHWYECKUX
BEILIECTB U MATEPHUAJIOB;

— MeTofamMu OIeHKH 3(h(EeKTUBHOCTH
TEXHOJOTHYECKOr0 00OpyIOBaHUS B
XUMHUYECKOH  TPOMBIIIUVIEHHOCTH |
CMEXHBIX OTPACIIAX;

— MpUEMaMH ¥ TIPAKTHUKON MPUMEHEHUs

Ouenka 3a
KOHTPOJIbHYIO paboTy
No2 (1 cemectp)

OrieHka 3a 9K3ameH
(1 cemectp)
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Makera TMPUKIAJAHBIX MPOrpaMMm JUIst
BHECEHUSI KOHCTPYKTUBHBIX PEILIECHUN B
TUTIOBBIC afmaparsl,
(YHKIMOHUPYIOIIUE Ha MPEANPUITHUSX,
B MHXUHUPUHTOBBIX KOMIIAHUSAX U
IIPOEKTHO-UCCIIEA0BATEIBCKUX
HWHCTUTYTaX OTPACIIu.

13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne UWHBAIMJAOB M JMIl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3alii W OCYHIECTBJICHUS O0OpPa30BaTENbHON JAEATENBHOCTH II0
o0Opa3oBaTelbHbIM IpOrpaMMaM — MporpamMmam OakanaBpuaTa, MporpaMMaM CIeLHaIUTeTa,
nporpammam maructparypsl (IIpuka3z Muno6puaayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpSAKE OpraHU3allMd W OCYIIECTBIEHUS 00pa3oBaTENbHOM
NEeSITeTPHOCTH 1O 00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS — IpOrpaMMmam
OakamaBpuaTta, MporpamMmaM CHelHaluTeTa, MmporpammaMm  maructparypsl B PXTY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. J[.M. MenneneeBa
ot 30.10.2019, mnporoxkon Neo 3, BBeIeHHBIM B JelcTBUE mHOpukazoM pektopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMu pEeKOMEHJAMSIMH IO OpraHH3alMi 00pa30BaTENBHOIO Mpollecca
Ui OOy4eHHs WHBAIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEPKICHBI 3aMecTuTeIeM MuHHCTpa oOpa3oBanus U Hayku PO
A.A. Kinumoseim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«CoBpeMeHHO€e TEXHOJIOTHYEeCKOe U annaparypHoe opopmiieHre NMPOIeccOB XUMHYECKOH
TEXHOJIOT M)

OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMbl
18.04.01 Xumuueckast TEXHOJIOTHS
Marucrepckas mporpamma

«Texnomorus HCOPTraHNYCCKUX BCIICCTB U COp6€HTOB 1 KaTaJIU3aTOpPOB IJIA UX ITPOU3BOACTBA»

®opma 00yueHus: oyHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ CopepxaHue JOMOTHCHUS/ U3MEHCHHSI
A3MEHEHUS/ NOIIOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBetaNe oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBetaNe oT

« » 20 1.
MIPOTOKOJI 3aceaHusl Y YeHOTO
coBetalNe oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBetaNe oT

« » 20 1.
IIPOTOKOJI 3acCeJaHusl Y YEHOTO
coBeTaNe oT

« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«TexHoJ10rHsI MPOAYKTOB TOHKOT0 HEOPraHU4YECKOr0 CHHTE3a, YMCTHIX BEIeCTB U
PeaKTHBOB)»

HanpasJ/ieHue nmoaAroToBKu
18.04.01 Xumu4deckasi TEXHOJIOT U
Marucrepckasi nporpaMmma

«Texnoaorust HECOPraHM4eCKMUX BCIICCTB U COpﬁeHTOB H KaTAaJU3aTOpPoOB JJIid
X MPOU3BOACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocTaBieHa K.X.H., JOIIEHTOM KadeIpbl TEXHOJOTMH HEOPTraHWYECKUX BEIIECTB U

ANEKTPOXUMUYECKUX MporeccoB A. H. Mopo30BbIM.

HporpaMMa paccMOTpCHA n 0;[06peHa Ha 3ac€daHun I(a(beﬂpbl
TEXHOJIOTHHU HEOPraHNMYCCKUX BEHICCTB U JJICKTPOXUMHUYCCKUX IMPOLECCOB

«28» ampenst 2025 r., mpotokoir Ne5.



1. IIEJIb ¥ 3AJAYM M COUTIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
1o HampaBieHuto  noaAroToBku  18.04.01 Xumuueckaa mexunonozua (PIrOC BO),
pexoMeHzauusIMu  MeToIu4ecKO KOMHUCCHMM M HAaKOIUIEHHBIM OIBITOM IPENOJIaBaHUs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u J1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE TUCLMIUIMHBI B
TEYEHUE OJIHOTO CEMECTpa.

Jucuunnuna «Texnonozun npooykmoe moHKo20 HEOPZAHUYECKO20 CUHMe3d, YUCHbIX
6eujecme u peaKmuegos) OTHOCUTCS K BApUATUBHOM YyacTH 00s3aTeNbHBIX AUCIUILIUH y4eOHOTO
wiana. [IporpaMMa QUCHMIUIMHBI TPEAINONIAaraeT, 4YTo 00y4aroIuecs: UMEIOT TEOPETHUECKYIO U
MPAKTUYECKYIO0 MOATOTOBKY B 00JACTH XMMHUYECKOW TexHoyioruu no mnpodunto «TexHomorus
HEOPraHUYECKUX BEILIECTBY.

Henap nMCHMNIMHBI — PACHIMPEHUE U YIIIyOJieHWE 3HAHWN M MPAKTUYECKUX HABBIKOB
0o0yyaromuxcsi M0 HalpaBiICHUI0 MarucTpaTypbl B 00JACTH TEXHOJIOIMHM MPOAYKTOB TOHKOTO
HEOPraHWYECKOI'0 CUHTE3a, YACTHIX BEIIECTB U PEAKTHUBOB.

3agauu JMCHUIIMHBI — O3HAKOMJICHHE O0yJaloLMXCcsl C HOMEHKJIATypOl M CBOWCTBaMU
MIPOMBILIUIEHHO BBIMYCKAEMBIX MPOAYKTOB TOHKOTO HEOPTaHUUYECKOTO CUHTE3a, YUNCTHIX BEIIECTB
U pEaKkTUBOB, METOJAaMU HUX [IOJIyY€HHUS, pa3BUTUE CIOCOOHOCTEH K aHaIU3y W
COBEPILEHCTBOBAHUIO TUIIOBBIX IPOLIECCOB TEXHOJIOTUU MPOJYKTOB TOHKOI'O HEOPraHUYECKOIO
CUHTE3a, YNCTHIX BEIIECTB U PEaKTUBOB.

Jucuunnuna «Texnonozusa npooyKkmoe moHK020 HeOP2aHUu4ecKo20 CUHme3a, YUCMmblX
eeujecme u peakmuegoey» TpernogaeTcs Bo 2 cemectpe. KOHTposb ycrmeBaeMOCTH CTYIEHTOB
BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

Pabowas mporpamMma JIUCHHMIUIMHBI MOXET OBITh peajn30BaHa C NPUMEHEHHUEM
AJIEKTPOHHBIX 00pA30BATENbHBIX TEXHOJOTMA M AJIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO Ha NPUOOpETEHHE CIEAYIOIMIHUX KOMIeTeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)GCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

OcHoBaHue
3anaua . OOBekT unm 00J1acTh Kon u Kon n HanmeHnoBaHmne (npodeccHonamL b1
npodeccuoHaIbHON CTaHJapT, aHAJIU3 OMBITA)
3HAHUA "HauMmenosanue [1K nHaukaropa goctmxkenus 11K
JESTeIbHOCTH O06006111eHHbIE TPYOBbIE
byHKIIUU
HayuHo-ucciienoBareJbCKuil THI 32124 NPOdecCHOHAJIBLHOM 1eATeJIbHOCTH
Brinosinenue Xumnueckoe, xumuko- | [TK-3. Crnocoben | [1K-3.1. 3naer skcnepumeHTtanbHbIe | [IpodeccnonanbHblii  cTaHAapT
(GyHIaMEHTAJIbHBIX U | TEXHOJIOTUYECKOE IIPUMEHSATH Metonsl u  ux npuboprHoe u | 40.011 «Cnenuanuct mo Hay4yHO-
MPUKIATHBIX  padoOT | MPOU3BOJICTBO COBpEMEHHBIC TPUOOPHI | anmapaTHOES odopmiieHre JUISL | UCCJIEIOBATENIbCKUM U OTBITHO-
MTOMCKOBOTO, u METO/IbI | MCCIIEOBAHUS BEIIIECTB U | KOHCTPYKTOPCKUM pa3paboTKam,
teopetnueckoro  u | CKBO3HbBIE BUJIBI | KCCJIEIOBAHMUS, MaTepuaioB YTBEP>KICHHBIN MIPUKA30M
9KCIIEPUMEHTAILHOTO | MpOodeCCHOHATBHON IJIAaHUPOBATh, MunucrepcTBa Tpyaa u
XapakTepa ¢ LENbI0 | AEATEIbHOCTH B | OPraHU30BBIBATh 31 COLMAIIBHOM 3anuThl Poccuiickoit
OTpeICIICHUS MPOMBINUICHHOCTH (B | MPOBOJIMTH denepanuu oT 04.03.2014
TEXHUYECKHUX chepe oOpraHuzaluu U | SKCIIEPUMEHTHI u Ne 121 u,
XapaKTEPUCTUK MPOBECHUSI  HAY4HO- | UCIIBITAHUSA, KOPPEKTHO O6006menHas TpynoBas QyHKIUS
HOBOM TEXHUKH, a | UCCIIEIOBATEIbCKUX | | 00pabaThiBaTh u C. [IpoBenenune HAay4YHO-
TaKxe KOMILJIEKCA | OMBITHO- aHAJIN3UPOBATh UCCJIE0BATENbCKUX M ONBITHO-
pabot 1o pa3paboTke | KOHCTPYKTOPCKHUX MOJTyYCHHBIC KOHCTPYKTOPCKHUX pa3pabOTOK.
TEXHOJIOTMYECKOU pabor B o0nacTu | pe3yibTaThl C /01.6. OcymecTBienue
JIOKyMEHTAIUH. XUMHYECKOTO u Hay4HOTO PYKOBOJCTBA
XUMUKO- MIPOBEICHUEM UCCIEe0BaHUI
TEXHOJIOTHYECKOTO 0 OT/JIEHHBIM 3a7a4aM
MIPOU3BOJICTBA). (ypoBeHb KBamH(pUKAIUK — 6).
[IK-4. Cnocoben | [1K-4.1. 3naer ¢usuxo-xumuueckue | [Ipodeccnonanpupiii  crangapt
MPOBOJUTH TOUCKOBBIE | OCHOBBI MOJIy4YEHUS u | 40.011 «CnenuaiucT Mo Hay4HoO-
UCCIIEIOBaHUS WCTIOTB30BaHMS XUMUYECKUX | UCCIEOBATEIIBCKUM W OMBITHO-
WHHOBALIMOHHBIX BEILIECTB u (GYHKITMOHATBHBIX | KOHCTPYKTOPCKUM pa3zpaboTKam»,
TEXHOJIOTHUECKHIX MaTepHaIOB YTBEPKICHHBIN MIPUKA30M
mporieccoB B obmactu | [1K-4.2 YMmeer MpoU3BOIUTH | MuHKMCTEpPCTBA Tpyza u
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[OJy4YECHUSA U | TIOUCKOBBIE PabOTHI i Pa3pabOTKH | COIMATbHON 3amuThl Poccuiickoit
HUCIIOJIL30BAHU HOBBIX METOJ0B THpou3BojcTBa U | Denepaunu oT 04.03.2014
XUMHYECKHUX BEIIECTB U | UCIIOJIb30BAHUS xumuaeckux | Ne 121 1,
(hyHKIIMOHATILHBIX BEIIIECTB u dbyakuroHansHbIX | O600IeHHas TpyAoBas (YHKIIH
MaTepuaioB MaTepuajioB C. [IpoBenenue Hay4HO-
I1K-4.3 Bianeer METOIAMHU | MCCIEI0BATECILCKNX W OIBITHO-
MOJTy4YCHUS, UCCIIeI0BaHUS U | KOHCTPYKTOPCKHUX Pa3paboToK.
MPUMEHEHHSI XUMHUYECKUX BemecTB U | C /01.6. OcyiecTBieHne
(YHKIIMOHATILHBIX MaTEPUAIIOB HAy4YHOTO PYKOBOJCTBA
MPOBEJICHUEM UCCJICTOBAaHUM
10 OTJEIBHBIM 3a7a4am
(ypoBeHb KBamubuKauu — 6).
[TK-5. Croco6en | ITK-5.1. 3naer uccnenoBarensckoe u | [Ipodeccnonansubiii  crangapt
BBIOMPATh TexHojoruueckoe obopynoanue u | 40.011 «Crnenuanuct mo Hay4HO-
HCCIIEI0BATEIIbCKUE MpaBUJIa €ro IKCILTyaTalluu HCCJIEIOBATEIbCKUM U OTBITHO-
PUOOPHI u | IIK-52 VYmeer moabuparb U | KOHCTPYKTOPCKHM pa3zpaboTKam»,
TEXHOJIOTHYECKOE ONITUMH3HPOBATH YCIIOBHS | YTBEPKICHHBII MIPUKA30M
o0opynoBaHue U | IOJTy4YEHUs u ucrnons3oBanusi | Munucrepcrsa Tpyaa u
ONITUMHU3UPOBATH XAMUYECKHAX BEIIECTB M | cCOnMabHOU 3amuThl Poccuiickoi
napaMmeTpsl  Ipouecca | pyHKIHOHAIBHBIX MAaTEPUAJIOB denepanuu oT 04.03.2014
JUIsL TIPOM3BOJICTBA U Ne 121w,
MIPUMEHEHUS O6006menHas TpynoBas QyHKIUS
XUMHYECKHUX BEIICCTB U C. [IpoBenenue Hay4HO-
(YHKIIMOHATIBHBIX MCCJIEIOBATENILCKUX M OIBITHO-
MaTepuaioB c KOHCTPYKTOPCKHUX pa3padOTOK.
3aJaHHBIMHA C /01.6. OcyiecTBienne
CBOMCTBaMH Hay4HOTO PYKOBOJICTBA
MPOBEICHUEM UCCJICTOBAHHA

10 OT/ICILHBIM 33J1a9aM
(ypoBeHb kBanmubukauu — 6).




B pesynbpTaTe n3ydeHus: AUCIUIUIMHBI CTYICHT MarucTpaTyphl TOJKEH:

Suamo:

- POJIb M 3HAYCHHE IPOIYKTOB TOHKOTO HEOPTraHWYECKOIO0 CHHTE3a B CO3JaHHMH 3()(PEKTUBHBIX
TEXHHUYECKUX MATEPUAIOB MHOTOIIETICBOTO Ha3HAUCHUS;

- xiIaccu(UKanMI0 W XapaKTepHbIe OCOOCHHOCTHM METOJOB CHHTE3a HEOPraHUYECKUX
COCAMHEHMH C 3aJJaHHBIM COCTAaBOM M CBOHCTBAMU;

- TpeOOBaHUsA K MPOJYKTaM TOHKOTO HEOPraHWYECKOTO CHHTE3a, YHUCTBHIM BEIIECTBAM M
peaKTUBaM, HX KIaCCUPUKAIHIO;

- (DU3UKO-XMMUYECKHE OCHOBBI MPOU3BOJICTBA MTPOIYKTOB TOHKOTO HEOPTAHMYECKOTO CHUHTE3a U
PCAKTUBOB;

- TEXHOJIOTHYECKUE CXEMBI ITOTYUYEHUS ITPOTYKTOB TOHKOT'O HEOPTaHUYECKOTO CHHTE3a;

- DKOHOMHYECKHE U IKOJIOTHIECKHE MPOOIEMBbI IPOU3BOJICTBA U ITYTH UX YMEHBIIICHHUS.

Ymemo:

- OIICHUBATh M BBIOMPATH CIIOCOOBI MOYYCHHS IPOTYKTOB ¢ KOMIUIEKCOM 33JJaHHBIX CBOWCTB;

- QaHAIM3UPOBATh B3aWMOCBS3b TEXHOJIOTHYECKUX TMapamMeTpoB ¢ 3(h(PEKTUBHOCTHIO Iporecca U
KaueCTBOM IMPOTYKITHH;

- BBINIOJIHATh PacyeThl KOJWYECTBEHHBIX COOTHOIICHHH MEXIy KOMIIOHEHTAMH HAadajJbHBIX H
KOHEYHBIX IPOJIYKTOB, ONPEEISITh PACXOJHBIC HOPMBI PEAreHTOB M BBIXO0JIA I[EJIEBOTO MPOTyKTa
MIPOM3BOICTBA, B OCHOBE KOTOPOTO JISKAT (DU3UICCKHE TTPOIIECCHI;

- MPOBOJUTH AaHAJHM3 COCTaBa MPOJYKTOB Ha COJCPKAHHE OCHOBHBIX KOMIIOHCHTOB METOIaMH
AHAJTUTUYECKON XHMHH;

- TNPUMCHATh TNPUOOPETCHHBIE TEOPETUYCCKUE 3HAHUS W TPAKTUYCCKUE HABBIKH B
poeCCHOHAIBHON JCATEIBPHOCTH VISl PEIICHNS KOHKPETHBIX HAyYHO-TEXHHUYECKUX 3a/1ad.
Bnaoemw:

- OCHOBHBIMH HaBBIKAMHM pabOThl C TPOJYKTaMH TOHKOI'O HEOPraHWYECKOrO0 CHHTE3a,
peaKTUBaMHU U 0CO00 YUCTHIMH BEIIECCTBAMM;

- YMEHHEM KOPPEKTHO CTaBUTh W PEIIATh 33/1a4yd IO IMOJYyYEHHUIO W NMPUMEHEHUIO MPOIYKTOB
TOHKOTO HEOPTaHUYECKOT'O CHHTE3a, YNCTHIX BEIIECTB U PEAKTHBOB;

- METOJaMH TEOPETHYECKOTr0 MW HSKCIEPUMEHTAIBHOTO HCCIEIOBAHUS TEXHOJIOTHYCCKUX
MIPOIIECCOB UX TIOTYUYCHHUS;

- HaBBIKaMU TIOCTPOCHUS U TEXHUKO-DKOHOMUYECKON OMTUMHU3AINH TEXHOIOTHUECKON CXEMBI,

- METOJaMH OTpECIICHUs] Ka4eCTBa MPOJYKTOB TOHKOTO HEOPTAaHMYECKOTO CHHTE3a, YUCTHIX
BEIIIECTB U PEAKTHUBOB.

3. OBBEM JIUCHUIIJIMHBI U BUIbl YYEBHOM PABOTHI

O0beM JUCHUILTHHBI
Buj yueoHoii padothl Axan. | Actp.
3E
q. q.
OO01asi TPy10€eMKOCTb M CHUIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,43 51,4 38,6
Jlexun 0,95 34 26,6
[TpakTuueckue 3anstus (I113) 0,48 17 12
B TOM 4ucIe B popMe MPAKTUYECKON MOJATOTOBKU 0,48 17 12
CamocrosiTejibHasi padoTa 1,57 57 69,4
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
1,57
CaMOCTOSTEIbHOE U3YUCHHE PA3ICIIOB JIUCITUTUTHHBI 56,8 69,25
Bupa koHTpOJIS: JK3aMeH
KonTakTHas paboTa — MpOMEKYTOUHASI ATTECTALIHS 0,01 0,4 0,2
[ToaroToBKAa K 9K3aMeHY 0,99 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH




4. COAJEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHELI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.Y. B B T.4. B
Ne Pasien AHCIMIUIHHBE Beero dopme nip. | Jleknuu | ¢opme np. | Ilpak. | popme mp. JIao. dopme np. | Cam.
n/n noar. (npu U noar. (npu 3aH. | moar. (npu | padorsl | moar. (npu | padora
Haauyuu) Hauyuu) Haauyuu) Haauyuu)
Pa3nen 1. HayuyHble 0CHOBBI TEXHOJIOTHH
1. | mosryyeHHs MPOAYKTOB TOHKOI'O 21 3 6 - 3 3 - - 12
HEOPraHU4YeCKOro CHHTE3a
1.1 | YucThle HEOPraHUYECKHE BEIIECTBA 9 3 2 - 3 3 - - 4
1.2 | OcoOeHHOCTH MTPOU3BOICTBA U KOHTPOJIS 6 - 2 - - - - - 4
1.3 | Dkosnoruueckue mpoOIeMbl MPOU3BOACTB 6 - 2 - - - - - 4
Pa3znen 2. Pecypco-, 3Heprocoeperaromue
TEXHOJIOTUH MOTyYeHUsI
2. | GYHKOMOHAJBHBIX HEOPTraHUYECKHUX 31 4 10 - 4 4 - - 17
NPOAYKTOB C 3aJaHHBIMH CBOWCTBAMH H
bynaxkuusmn
2.1 | X¥uMH4eCcKoe OCaKICHNUE 3 PaCTBOPOB 10 1 3 - 1 1 - - 6
2.2 | XuMHU4ecKoe OCaXKICHHE U3 ra30Boil (a3l 10 1 3 - 1 1 - - 6
23 CHHTEe3 HeOPTraHWMYECKHUX COSAMHCHH B 11 2 4 i 5 5 i i 5
CHEIHABHBIX Cpeax
3 Pasznea 3. TexHo10rusl YMCTHIX BEIIECTB U 56 10 18 ) 10 10 i i 28
PeaKTHBOB
31 TeopeTrdeckre OCHOBBI OYMCTKH BEIIECTB U 14 3 2 i 3 3 i i 9
KJaccuUKalKs METOJIOB OYHCTKU
39 XUMUYIECKUE METOIBI OUUCTKH 20 4 5 i 4 4 i i 10
HEOPraHMYECKUX BEIIECTB
33 OU3NKO-XUMUYECKUE METOBI OUNCTKU 29 3 10 ) 3 3 i i 9
HEOPTaHWYECKHUX BEIICCTB
UTOro 108 17 34 - 17 17 - - 57
JK3aMeH 36 - - - - - - - -
UTOro 144 17 34 - 17 17 - - 57




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Paznen 1. HayyHble OCHOBbI TEXHOJIOTHMM TOJY4YeHHMsI NPOAYKTOB  TOHKOIO
HEOPraHU4eCKOro CHHTe3a
1.1. Yuctble HeOpraHu4yecKue BelecTBa

OOuue cBeneHus U Kiaccu(uKalus NPOJyKTOB TOHKOIO HEOPraHMYECKOI'o CHHTE3a U
quCcThIX BemecTB. Homenknarypa u obnactu ux norpebienus. OOmue cCBEACHUS U OCHOBHBIC
HOHATUS O 4yucToTe BemiecTBa. Kiaccudukanus BellecTB MO CTENEHW YUCTOTHI. DPopMbl
npumecei. HopmupoBanue npumeceid. BiusiHue npuMeceil Ha cBoWcTBa BewecTs. McTouHuku
npuMeceil B yrctoM BemecTBe. dusnueckue, GU3NKO-XMMUUYECKHE CBONMCTBA HEOPraHMYECKUX
coenMHEHUN. TeXHHUYeckue XapaKTepUCTUKUM M JKCILIyaTallMOHHBIE CBOMCTBA IIPOAYKTOB
LIEJIEBOTO0 Ha3HAaueHMs. B3auMoCBsA3p Mexay crocoOOM, YCIOBHMSIMU IOJIyY€HHs, COCTABOM M
CBOMCTBAaMH I10JIy4a€MBbIX IIPOAYKTOB.
1.2. OcoOGeHHOCTH MPOU3BO/ACTBA H KOHTPOJISA

OcCoOCHHOCTH TPOM3BOACTBA M KOHTPOJS MPOAYKTOB TOHKOTO HEOPTaHUYECKOTO
CHHTE€3a, YUCTHIX BELIECTB U PEaKTUBOB. OCOOCHHOCTH NPOEKTUPOBAHUS, HKCIUIyaTalMd M
ONTUMH3AIMM  TMPOU3BOACTB. [ 'MOKME aBTOMATU3MPOBAHHBIE CUCTEMBbI. XpaHEHHUE U
TPaHCHOPTUPOBAHUE MPOJIYKTOB. DKOHOMHUYECKHE 0coOeHHOCTH. ChIpbeBas, SHEpreTudeckas u
JIpyTrHue coCTaBisAoIMe ce0eCTOUMOCTH NMPOAYKIUH. [IyTH UX yMeHbIIEHUS.

1.3. Ikonoruyeckue mpoodjaeMbl MPOU3BOICTB

DKOJOTUYECKHEe MPOOJIIEMBI TMPOU3BOJACTBA. VICTOUHHMKHM 3arpsi3HEHUs OKPYKaIOIIEH
cpensl. IlyT CHMKEHUS KOJMYECTBA OTXOJOB, BBHIOPOCOB M CTOYHBIX BoA. CoBpeMEHHbBIE
TEXHOJIOTUU OYHUCTKHU TIa30BbIX WU XKXHIKHUX BI>I6pOCOB. OcHOBHEIE HaIlpaBJICHHUA CO3JaHUA
JKOJIOTUYECKH  OE30MacHbIX XUMHYECKUX TPOU3BOACTB. [lepCrieKTUBHBIC TEXHOJIOTUH
IleCTPYKTHBHOI;'I OYHCTKH CTOYHBIX BOJ OT OPraHUYCCKUX 3an$[3HI/ITCJICI\/JI.

Paznen 2. Pecypco-, 3HeprocOeperapomme TeXHOJIOTHHM TOJYy4eHUS! (YHKIHOHAIbHBIX
HEOPraHUYeCKUX MPOAYKTOB € 32/IaHHBIMH CBOWCTBaMU U QYyHKIMSAMH
2.1. Xumnyeckoe oca:kaeHue U3 pacTBOPOB

OU3NKO-XUMHUYECKUE OCHOBBI oOpa3oBaHus TBepaoil (asbl. [lomydyeHue pacTBOPUMBIX
KPUCTAJUTMYECKUX coenuHeHni. (OCOOEHHOCTH TMPOIECCOB 3apOXKICHUS HOBOM  (ha3bl
XapakTepucTuka MPOLECCOB KPUCTAUIM3ALUU, XHMHUYECKOTO OCaXAEHUS U3 PacTBOPOB.
TeopeTnueckre OCHOBBI IpoleccoB Kpucramuinzauuu. Ilepecobimennbie pacTtBopbl. CKOPOCTh
3apopleodpazoBanusi. MexaHu3M M CKOPOCTh pOCTa KpHUCTaNIOB. BiusHue mpumecedt Ha
MEXaHU3M M CKOPOCTb KPHUCTAJUIM3AllMM PAcTBOPUMBIX coenuHeHuil. [Ipumepsl mpoleccos
MOJIYYEHUS! PACTBOPUMBIX KPHUCTANIMYECKUX cOeauHeHUW. [lomydeHue TpyaHOPaCTBOPUMBIX
COEMHEHUN  crmocobamMM  XMMHUYECKOTO  ocakJaeHus.  DPU3MKO-XMMHMYECKHE  OCHOBBI
TOMIOXMMHYECKOTO 0o0pa3oBaHus TBepaoil ¢aspl. [loHATHE O cucTeMe OcaloK — MaTOYHBIN
pactBop. ®dusnueckoe, XMMHYECKOE CTAapeHHE OcajKka IpPU KOHTAaKTe€ €ro ¢ MaTOYHBIM
pactBopoM. IIpaBuio ocaxiaeHus TpPyIHOPACTBOPUMBIX oOcaakoB BeitmapHa u TanaHaeBa.
XUMHYECKOE 3arpsi3HeHUE 0CaaAKOB. TUIIBI COOCAXACHUSI IPUMECEN: aIcOPOLIMsL, OKKITIO3HSI.
2.2. XuMH4YecKoe 0cakaeHne U3 ra3oBoii ¢asnl

Teopernueckrue acmekTbl XMMHUYECKOTO OCAKICHUS HEOPraHWYECKUX BEIIECTB U3
ra3oBoii (a3pl. Xumuueckoe ocaxaeHue u3 naposoit ¢gasel (CVD). dusnueckoe ocaxaeHue u3
napoBoit ¢aszel. OcHoBHBIE TUMBl CVD MeTtomoB. Xumuueckuil mpeamecTBeHHUK. OCHOBHBIC
TUTBI XUMUYECKUX pEaKIui, Jiexkaumx B ocHoBe mporecca CVD. [lapamerpsl, perynupyromiue
nosydeHue TOHKUX IieHOK meTtogoM CVD. Tumbr CVD peaktopoB. Metoasl Harpea CVD
peakropoB. CVD mpoueccsl B 1ua3mMe. XHMHUYECKOE OCAXKACHUWE W3 Ta30BOiM (aszpl mpu
MOHW)KEHHOM JaBJICHUU. MeTayuiu3aiusl MOBEPXHOCTH IMYTEM OCAXKACHMSI W3 ra3oBoil (asbl
OcaxneHue METaNIMYECKUX  TMOKPBITUH W3  KapOOHWIOB  MeTawioB. JlomupoBaHue
HEOpPraHMYEeCKUX BeUIecTB B ra3oBoil ¢aze. Heopranmueckue rerepoCTpyKTypbl U CIIOCOOBI UX
nosyueHus u3 razoBoii ¢asel. [lonydenne yraepoaHsix HaHomaTtepuanoB Metogom CVD.



2.3. CMHTe3 HeOPraHN4YeCKNX COeJMHEeHNH B CIIeNMAJIbHBIX cpeax

CrocoObl  co3maHMs ~ HAHOCTPYKTYPHBIX ~— HEOpPraHMYecKux  mieHok.  CuHTe3
HEOPraHWYeCKHX BEIIECTB B HEBOAHBIX pacTBoputrensix. CHHTE3 ¢ HMCHOJIb30BAaHUEM
AJIEMEHTOPIaHUUYECKUX COEIMHEHUN B KayeCTBE IIPOMEKYTOUHBIX NPOAYKTOB. IlommosbHbII
MPOLIECC TOTYyYEHUS] MOHOKPUCTAIIJIOB cepedpa U Meau. DIIEKTPOXUMUYECKHE METO/Abl CUHTE3a
IIPOJYKTOB XMMHUYECKOM TEXHOJIOrMU. JlonmMpoBaHHE HEOpraHUYECKUX MmarepuanoB. dusuko-
XMMUYECKHE  OCHOBBl  CHHTE3a  COCAMHEHUH C  HECTEXEOMETPUYECKUM  COCTaBOM.
Camoopranu3ylonmecs: BBICOKOYIOPSIOUEHHbIE HAHOCTPYKTYphl. Co3manue (OTOAKTUBHBIX
MaTepualioB C HIMPOKUM CIEKTPOM IIOIVIONIEHUSI HAa OCHOBE JuOKcuAa TuTaHa. CuUHTE3
HEOPraHMYECKUX BELIECTB IPU BBICOKHX TemIeparypax. TepMHuUecKue CrocoObl MOTydeHUs
HEOpPraHMYECKUX BellecTB. TepMooOpaboTKa KakK TEXHOJOTMYecKas CTaaus MPOU3BOJCTBA
OKCHJIOB U COJIEH METAJJIOB C 3a/JlaHHBIMM COCTaBOM M cBoicTBaMu. OcoOeHHOCTH mpolecca
JerupaTallid pas3IMYHbIX TUIIOB ruaparoB. llmasmMoxumuueckue, KpUOrE€HHOTHWIPAaTHBIE
CIocoObl  MOJY4YEHMs] HEOpraHMYecKux BewlecTB. Heopranumdeckue Marepuanbl — AJs
TOKOITPOBOAIIMX MPO3PAYHBIX TOKPBITHM.

Pa3nes 3. TexH0JIOTHSI YMCTHIX BelIeCTB M PeaKTHBOB
3.1. TeopeTuyeckue OCHOBBI OUMCTKHU BelIECTB M KJIaccH(PpuKauus MeTOA0B OUUCTKH

Knaccupukanmss ~ meroqoB  ounctku  BemecTB.  Koadduument — pasnmenenHus
(pactipenenenusi) npumeceil. CpaBHUTENbHAs OLIEHKAa BO3MOXKHOCTeH MeTonoB. CoequHeHus
peakTuBHON KBamu@puKauuu M 0cob0 uyHucThble BeniecTBa. HomeHkiaTypa u o0iacTé uX
notpebnenusi. OCHOBHI COCTaBJICHUS MaTEepPUAIBLHOTO OanaHca.

3.2. XuMHnyecKue MeTo/ibl OYMCTKH HEOPraHMYeCcKUX BellecTB

XUMUYECKHE METOAbl OYUCTKU BemiecTB. O4nCcTKa pacTBOPOB OCaXJACHHUEM IIPUMECEH.
OuncTKa 0cax1€HUEM OCHOBHOI'O BellleCTBa. J[pyrue MeToibl OYUCTKA PaCTBOPOB OT IIPUMECEH.
OuncTKa ¢ MepeBoioM NMPUMECH 1 OCHOBHOTO BELIECTBA B ra3oByo (azy. ['amoreHuiHbIN METO.
I'mppunseiii  meroa. OuMcTKa € UCHOJIB30BAaHUEM 3JIEMEHTOPTaHUYECKUX COEAMHEHUU.
KapOonuabHbli MeTOl. XUMUYECKUE TPAHCIOPTHBIE PEAKIIHH.

3.3. ®U3UKO-XUMHYEeCKHe MeTOAbl 0YMCTKH HEOPraHNYecKUuX BellecTB

JuctumisiionHele  (peKTU(UKALMOHHBIE)  METOAbl ~ OYMCTKH  HEOPraHUYEeCKHX
coenquHeHu. OCOOEHHOCTH MPOBENEHUS Mpolecca MNpU MajbIX COJIEPKAHUAX MpPHUMECEH.
CriocoObl  OpraHu3anuy AUCTHIUISIMOHHBIX THpoleccoB. [losyueHUss MUHEpPaNbHBIX KHUCIOT
0CO0OH YHCTOTBHI METOAOM O€3My3bIpbKOBOW AMCTWILIALMU. KpucTamin3alMoHHbIE METObI.
Kpucrannuzanus n3 pactBopoB. OpakIMOHUPOBAHUE MIPUMECEH B MPOLECCAX KPUCTAIIIN3ALUU
U3 pacTBOpoB. OCHOBHBIE MOKa3aTeIu U 3aKOHOMEPHOCTH (pakumoHupoBanus. IIpakTuueckoe
MCIIOJIb30BaHUE IPOLECCOB KPUCTAUIN3ALMN U3 PAaCTBOPOB NIl NOJyYEHUS! YHCTHIX BELIECTB U
peaktuBoB. Kpucrtamnmuzanus u3 pacriaBoB. 30HHas miaBka. OCHOBHBIE (DaKTOPHI, BIUSIOIINE
Ha H(QQeKTUBHOCTh mpouecca. [IpuMeHeHHe 30HHOM TIJIaBKM JUI OYMCTKU BEIIECTB.
Hampasnennas kpucramimsanus. DKCTpakUUMOHHbIE MeTozbl. Kiaccudukanusi 3KCTpareHTOB.
OKCTpakIIMOHHBIE CHUCTEMBI Il OYMCTKM HEOPraHWYECKUX BEIIECTB. MHOroCTyneH4arTble
npouecchl O4UCTKH. OcoOEHHOCTH anmapaTypHOro o(OpMIIEHHS TPOLECCOB KUAKOCTHOM
AKCTPAKLIUU. AJICOpPOLMOHHBIE MeTO/1bl. OCHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH a/1COpOIMU
npuMeced U3 Tra3oB, HapoB, pacTBopoB. Hawmbonee pacmpocTpaHeHHBIE THIBI COPOEHTOB.
[TpakTyeckoe mpUMeHEeHHe aICOPOLIMOHHBIX METOJ0B JJISi OYUCTKU HEOPTaHUYECKUX BEIIECTB.
XpomaTtorpaduuecKkuii METO/ MOTYyUYEHUs YUCTHIX BEMIeCTB. IOHOOOMEHHBIN METOJ MOTyYeHHUs
quCThIX BewecTB. [lomyueHne noHuTOB. VX TepMOXMMHYECKAs yCTOMYMBOCTH, MEXaHUYECKas
yCTOMUNUBOCTh. OCOOCHHOCTH MCIIOIB30BAHMSI MOHOOOMEHHOTO METOJIa B TEXHOJOTHHM YHCTHIX
BemecTB. MeMOpaHHbIE METOAbI pa3fiefieHHs M OUMCTKH JKUJAKMX U Ta3oBBIX cpel. Buisl
MeMOpaH, uX xapakrtepuctuka. OOnactu npumeHeHus. Choenuduka anmapaTypHOro
oopmieHus.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: PaneH Pa32z[en Paz3ﬂen

3HaTh:

1 |~ POJb M 3HAYCHUE NPOAYKTOB TOHKOrO HEOPraHWIECKOTO CUHTE3a B CO3/1aHNHN 3G HEKTUBHBIX TEXHUYECKUX + + +
MAaTE€pHUAJIOB MHOTOLIEJIEBOIO HA3HAYECHHUS,

2 |~ KJacCU(UKALMIO M XapaKTepHbIE OCOOCHHOCTM METOJOB CHHTE3a HEOPTraHMYECKHX COCIWHEHHH C + + +
3aJaHHBIM COCTaBOM U CBOMCTBAMH,

3 |~ TpeOOBaHUS K NPOAYKTaM TOHKOTO HEOPraHMYECKOTrO CHUHTE3a, YMCTHIM BEIIECTBAM M pPEaKTUBaM, MX + + +
KJ1accu(puKanmio,

4 |~ (U3UKO-XMMUYECKHE OCHOBBI IMPOMU3BOJCTBA IPOJYKTOB TOHKOTO HEOPraHMYECKOI'o CHHTE3a W + + +
PEaKTUBOB,

S5 |- TEeXHOJOTMYECKUE CXEMbI IMOJIYYCHHUS MPOIYKTOB TOHKOTO HEOPIaHUUECKOrO CHHTE33,; + + +

6 |- SKOHOMHYECKHE U IKOJOTHUECKUE MPOOJIEMbI IPOU3BO/ICTBA U MYTH UX YMEHbBIICHHUSI. + + +

YMmersn:

/ |- OlEHHMBAaTh U BHIOUPATH CIIOCOOBI MOJIYYCHHUS MPOAYKTOB C KOMILJICKCOM 33J[aHHBIX CBOWCTB; + + +
— aHaAJM3MPOBATh B3aMMOCBS3b TEXHOJOIMYECKHX MapaMeTpoB ¢ 3PPEKTUBHOCTHIO MPOLECCa U KaYe€CTBOM + + +
POAYKIIUH,

— BBINOJHATh PAacyeThl KOJWYECTBEHHBIX COOTHOIICHWM MEXAY KOMIIOHEHTAMH HAYaJbHBIX M KOHEYHBIX
MPOAYKTOB, OIPEAENATH PAaCXOAHBIE HOPMBI PEAreHTOB M BBIXOJA LEIEBOr0 MPOAYKTa IPOHU3BOJCTBA, B + + +
OCHOBE KOTOPOTO JIeKAT (PU3HUECKHE IPOLIECCHI;
— IMpPOBOAUTH AaHAIU3 COCTaBa IIPOAYKTOB HA COJIEpP)KAHUE OCHOBHBIX KOMIIOHEHTOB METOIAaMHU + + +
AHAJIMTHYECKON XUMHH;
— TPUMEHATh NPUOOpPETEHHBbIE TEOPETUYECKHE 3HAHUS W IMPAKTUYECKHE HAaBBIKM B MPO(EeCcCHOHATBHOU + + +
JEATENIbHOCTH JUISl PEIIEHUS KOHKPETHBIX HAYYHO-TEXHUYECKHX 3a1a4.

Baanern:

g |~ OCHOBHBIMH HaBBIKAMH paboThl ¢ IPOAYKTaMU TOHKOT'O HEOPTaHUYECKOI0 CUHTE3a, peaKTHUBaMU M 0C000 + + +
YUCTHIMHU BEIIECTBAMU;

g |~ YMEHHEM KOPPEKTHO CTaBMTb M PEIATh 331a4 IO NOJYYEHMIO M NPUMEHEHHIO MPOJYKTOB TOHKOIO + + +

HCOPraHMYCCKOro CHHTE3a, YMCTHIX BCIICCTB U PCAKTHBOB,
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— METOJIaMH TEOPETUYECKOT0 U HKCIEPUMEHTAIBLHOTO MCCIIEIOBAHUS TEXHOJIOTMUYECKUX IPOIIECCOB HUX + +
MOJTYYCHHS,
— HaABBIKAMHM IMOCTPOCHHMS M TEXHUKO-YKOHOMUYECKOW ONTUMHU3AIMH TEXHOJIOTHICCKON CXEMBbI + +
— METOJIaMH OIpE/eNICHHs KadyecTBa MPOAYKTOB TOHKOTO HEOPraHMYECKOTO CHHTE3a, YHCTHIX BEIICCTB + +
PEaKTHBOB.
B pe3ynbrare 0cBOSHUS JUCHUIUIMHBI CTYACHT JOJDKCH MPUOOPECTH CICAYIONINE KOMHEMEeHUU U UHOUKAMOPDbL UX 00CHUNCCHUA:
Kox m nanmenosanue OIIK Kox u HaumeHoBanue nnankaropa pocruxenus OIK
— [IIK-3. Cnoco0GeH NpUMEHSATh COBPEMEHHBIE
IpHOOPEL 51 METOIBI HCCIIENOBaHHUS
puobop A A ’ IIK-3.1. 3HaeT 3KCHEpUMEHTAIBHBIE METOABl M WX
IJJaHUPOBaTh, OPraHU30BBIBATH M IPOBOJUTH
12 npubopHoe W ammapatHoe  odopmieHHE — IA + +
OKCIIEPUMEHTBl W  UCIBITAaHUS, KOPPEKTHO ]
HCCTIEOBAHMS BEIIECTB U MAaTEPHAJIOB;
oOpabaTeiBaTh M aHAIM3UPOBATH TMOJIYYCHHbBIE
pe3ybTaThI.
[1IK-4.1 3Haer (U3HKO-XMMHYECKHE OCHOBBI
MOJIYYCHUSI U WCIIOJIb30BAHUS XUMHUYECKUX BEIIECTB U + +
(D YHKIIMOHAJILHBIX MaTepUAIOB
— IIK-4. CnocoGeH mpOBOJIUTH TOUCKOBBIC
[1K-4.2 YmeeT npou3BOANTH MOUCKOBBIC PAOOTHI IS
HCCIIEI0BaHUS MHHOBAI[MOHHBIX
pa3pabOTKM  HOBBIX METOJIOB  IPOM3BOJCTBA U
13 |TeXHOIOTHYECKHX  MPOIECCOB B  00IacTu + +
HCIIOIL30BaHUsA XUMHYECKUX BEIIECTB u
MOJTyYEHUsT W WCIOJb30BAHUS XUMHYCCKHX
(YHKITMOHATILHBIX MaTEPHAJIOB
BEIIeCTB U (DYHKIIMOHAIBHBIX MaTepUaIOB
T1K-4.3. Bnaneer METOJaMu MMOJIYYEHHUS,
WCCIIEeIOBaHMS U MIPUMEHEHUS XMMHUYECKHUX BEIIEeCTB U + +
(YHKITMOHATILHBIX MaTEPHAJIOB
— TIK-5. Cnocoben BBIOMPATH
5 [1K-5.1. 3HaeT uccien0BaTeNbCKOE U TEXHOIOTHIECKOE + +
HCCIIEI0BATEIbLCKUE IpUOOPEI "
A proop 0o0opyI0BaHME U TIpaBUIIa €T0 IKCIUTyaTalluu
TEXHOJIOTHYECKOE o0opynoBaHue H
14 |ontuMmu3upoBaTh mapaMeTphl Ipolecca IS
p P p pon g [IK-5.2. VYwmeer mnogduparb ¥ ONTUMH3UPOBATH
MPOU3BOJICTBA W TPHUMEHEHUS XUMHYCCKHX
YCIOBUSI TIOMYYEHHUS M HCIOJIb30BAHUS XUMHUYECKUX + +
BEIIECTB W (PYHKIMOHAIBHBIX MAaTepUaoB C
. BEIIECTB M (DYHKIIMOHAIBHBIX MAaTEPHAJIOB
3aJaHHBIMH CBOMCTBAMH




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

No paznena
TUCIUILINHEI

Ne n/mt TeMmbl IPaKTUYECKUX 3aHATUN Yacsl

1 1 Kiaccudukanms BEmecTB Mo CTENEeHH YUCTOTHI 1

2 1 HomeHkatypa 4ucThIX BELIECTB 2

[TonyueHnue TpyAHOPACTBOPUMBIX COCAMHEHUN
CI0CO0aMH XMMHYECKOTIO OCAXKACHHUS.

[TonydyeHue HEOPraHMYECKUX MaTEPUAIOB B
CIICLIMAJIbHBIX Cpeaax

Koaddurment paznenenns (pacnpeaeneHus ) npumecei

Onenka MMpEaACIbHBIX BO3MO>KHOCTEH XHUMHUYCCKUX
METOJO0OM OYHMCTKHU

OCHOBEBI COCTaBJICHUS MAaTCPHUAJIBLHOI'O OajnaHca

Kpucrannuzauus u3 pacTBOpoB

TexHomornueckue PpaCUCTEI B ITPOICCCAX OKCTPAKIIUHN

WWWW| W W N
NINININ| P (P DN

TexHOIOrHYECKHEe pacyeThl B MEMOpPAaHHBIX IPOIeccax

6.2 JlabGopaTopHble 3aHATHSA

JlaGopaTopHblil NpakTUKyM @0 AucuuIimiuHe «Texnonocus npooyKkmos moHKO20
HeOp2anHuy4yecKo20 CUHme3d, YUCMbIX 6eUlecme U PeaKmueos» He pelyCMOTPEH.

7. CAMOCTOSTEJIBHASA PABOTA

CamocrodrenbHas paboTa IPOBOJUTCA € LEIbI0 YIIIyOJeHUs 3HAaHUN MO AUCLUIUIMHE U
pelycCMaTpUBaeT:

— O3HAKOMJIEHHE U NMpopabOTKy PEeKOMEHI0BaHHOM JIUTEpaTyphl, paboTy ¢ 3JIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMHM, BKJIIOYash MEpeBOAbl MyOJMKAaIMil M3 HaydHbIX KYpHAJIOB,
UTHPYeMBIX B 06a3zax Scopus, Web of Science, Chemical Abstracts, PUHILI;

— IIOCEIllEHUE OTPACIEeBbIX BHICTABOK U CEMUHAPOB;

— yuactrue B cemuHapax PXTY um. M. MeHneneeBa 1o TeMaTuke TUCLUIUINHEI,

— TMOATOTOBKY K BBIIOJHEHHIO KOHTPOJIbHBIX pabOT M0 MaTepHaily JEeKIHOHHOTO Kypca;

— MOJrOTOBKY K Claye KOHTPOJBHBIX PaboT MO MaTepuany JeKuoHHOro kypca (1
ceMecTp).

[TnanupoBaHHe BpEeMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIo Ha H3y4eHue
JUCLUIUIMHBI, CTYAEHTaM JIydllle BCEro OCYIIECTBISATh HAa BECb NEPUOJ H3YUYEHMS,
IpelycMaTpuBasl IpPU ITOM PETYJIIpHOE NOBTOPEHHE MPOMIEHHOro Marepuana. Marepuai,
3aKOHCIIEKTUPOBAaHHBI Ha JIEKIMSIX, HEOOXOAMMO pETyJISpHO JOMOJHATH CBEICHUSMHU U3
JUTEPATypHBIX HCTOYHMUKOB, TIpEJCTaBIEHHBIX B paboueil mnporpamme. [Ipu pabore ¢
YKa3aHHbBIMH MCTOYHHMKAMHM PEKOMEHJYETCSl COCTaBJIATh KpPAaTKUM KOHCIEKT MaTrepuaina, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOrpaUUecKUX TaHHBIX HCTOYHUKA.
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8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JIMCIIAIIJIMHbI

CoBOKymHAas OIEHKA M0 JTUCIUIUIMHE CKJIAJIBIBACTCS M3 OILCHOK 34 BBITIOJHEHUE
KOHTPOJIbHBIX PaboT (MakcuMmasibHas oreHka 60 0auioB) W WUTOTOBOTO KOHTPOJISI B (popMme
IKk3amena (MakcuMaibHas olieHka 40 0asuioB).

8.1. IlpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIEr0 KOHTPOJISI OCBOEHUS THCIUILIMHbI
JUis  TeKyllero KOHTPOJs MpelyCMOTPEHO 3 KOHTPOJIBHBIX paloThl (10 OJHOU
KOHTPOJILHOHM padoTe 1Mo KaxJI0My pasjieny). MakcumasbHas Ol[CHKa 32 KOHTPOJIbHBIC PaboTH 1,
2 u 3 (1 cemectp) cocraBiser 10, 20 u 30 6amIOB, COOTBETCTBEHHO.
Paznen 1. Ilpumepsl BonmpocoB K KOHTpPouabHON paGore Ne 1. KonrTpoabHasi padora
COJIEPKUT 2 BOMPOCa, 1o 5 6aJ1JI0B 32 BONpoc.
Bonpoc 1.1.
1. TloHsTHE O YMCTOTE BEIIECTBA.
2. Xumuyeckue, (U3NYECKHe, OHKCIUTyaTal[MOHHBIE CBOWCTBA TPOJYKTOB TOHKOTO
HEopraHu4eckoro cuHtesa. I[lpumepsl.
3. OcobenHocTy BbIOOpa KOHCTPYKIIMOHHBIX MaTEpUAJIOB B MPOU3BOJICTBE PEAKTUBOB H
0c000 YMCTHIX BEILECTB.
Bonpoc 1.2.
1. DxoHOMHUYECKHE OCOOEHHOCTH MPOU3BOACTBA MPOAYKTOB TOHKOTO HEOPraHUYECKOro
CUHTE3a.
2. CelpbeBasi, sHEpreTu4ecKkas U JIpyrue CoCTaBISAOLINE ce0eCTOMMOCTH MPOIYKIIUU.
3. OcobeHHOCTH TPOW3BOJACTBA W KOHTPOJIS TMPOJYKTOB TOHKOTO HEOPTaHUYECKOTO
CHHTE3a, YUCTBIX BELIECTB U PEAaKTHBOB.
Paznen 2. Ilpumepbl BONpocoB K KOHTPoOJbHON pabore Ne 2. KonrTpoabHasi padora
coaep:xuT 4 Bompoca, no 5 6aJJ10B 3a Bonpoc.
Bonpoc 2.1.
1. OcoGeHHOCTH MPOLIECCOB 3apOKIEHUSI HOBOMU (hasbl.
2. I'oMOreHHBIe CTIOCOOBI OCaXKICHHUS] HEOPTaHWYECKUX BEIIECTB U MX BapUAHTHI.
3. OyHKIMOHANbHAsA CXeMa Mpolecca MOJyYeHHUs HEOPraHWYEeCKHUX BEIECTB METOI0M
XUMHYECKOTO OCAXKICHHUS.
Bomnpoc 2.2.
1. Teopernueckrne acmeKThl XHWMHUYECKOTO OCaXJEHUS HEOPraHMYEeCKUX BEIIECTB U3
ra3oBoil (asbl.
2. XUMHYECKOe OCaXIECHHIE U3 Ta30BOH (ha3bl P MOHMKEHHOM JIaBICHUH.
3. Xumuueckuii mnpeamecTBeHHUK. OCHOBHblE TpeOOBaHMs, MperbsBIIEMble K
XUMHUYECKOMY MPEAIIECTBEHHUKY.
Bomnpoc 2.3.
1. Knaccudukaius HEOpraHn4eCcKuX MICHOK U MOKPHITHH.
2. MeTo/ibl MOATOTOBKH MTOBEPXHOCTHU TOJJIOKEK.
3. MerobI mosTy4yeHne HEOPraHMUECKUX TUICHOK M3 KUAKOH (a3bl.
Bonpoc 2.4.
1. BsicokoTemmepaTypHble CIOCOOBI MOTYyYEHUS] HEOPraHUYECKUX BEILIECTB Ha MpUMEpe
OKCHJIOB METAJIJIOB.
2. DIEKTPOXUMHUYECKHE METOJIbI CHHTE3a MPOAYKTOB XUMHUYECKOW TEXHOJIOTHH.
3. TepmooOpaboTka Kak TEXHOJOrM4ecKas CTaJusi MPOMU3BOJACTBA OKCHJIOB U COJIEH
METAJIJIOB € 33JJaHHBIMU COCTaBOM M CBOMCTBAMH.
Paznesn 3. Ilpumepnsl BONpocoB K KOHTPOabHOH pabore Ne 3. KonrTpoabHast padora
COJIePKUT 5 Bompoca, no 6 6aJJ10B 3a BONPOC.
Bonpoc 3.1.
1. CoenuHeHus peakTUBHOM KBaIM(UKAIIMK U 0COO0 YHCThIE BEILIECTBA.
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2. IIpakTrdeckne 0COOEHHOCTH TIOJYYCHUSI OCY BEIIECTB.
3. OCHOBHBIE HCTOYHUKH 3arpsI3HEHUS IPUMECSIMH U3 aTMOC(EPHI.

Bonpoc 3.2.

1. TexHONOrHsI FAJIOT€HUTHBIX METOAOB OUUCTKU. JIOCTOMHCTBA U HEIOCTATKH.

2. OneHka mpeaesbHbIX BO3MOKHOCTEH XUMHUECKUX METOJ0B OYHCTKH.

3. @aKTOopHl, BAUSIIOUINE HAa TIPOLECC TUAPOIUTUIECKON OUUCTKH.

Bomnpoc 3.3.

1. Onpenenenue uaeanrbHOT0 KO3PPUIIMEHTa OUUCTKHA KPUCTAILIOB.

2. Ilonsitue nzomopdusm. IIpasuio onpammuara.

3. Cxema 1poOHON KpUCTAJUTH3AIIUH.

Bonpoc 3.4.

1. AucTumisiuus U peKTU(PHUKALUS B TEXHOJIOTMHA TOHKOTO HEOPraHMYeCKOro CUHTE3a.

2. NonoobmenHsbIi MeTos ouucTkH. Knaccnukarus HOHUTOB.

3. MemOpaHHbie METO/IbI B TEXHOJIOTHH TOHKOTO HEOPTaHUYECKOTO CHHTE3a.

Bomnpoc 3.5.

1. OuennTh OCTaTOUHYIO KOoHIEHTpamuio noHos Fe* B Bone (pH = 7) npu ero ynaneHuu B BHe
ruapokcusa xenesa (3+). IIP(Fe(OH)s) = 3.2-10738,

2. TlpoBenute OIICHKY BO3MOXKHOCTH OYHCTKH CelleHa OT MPUMECH KPEMHUS THAPUIHBIM
mertojoM mipu Temmeparype S00K (AHO2gs, x/x/Mons: HoSe = 33.47; SiHs = 34.7). B orBere
HEOOXOUMO YKa3aTh MOPAAOK Koddduimenta pasaenenus (T.e. ecmu a=2,3-10°, To B oTBeTe
yKa3bpiBaeM 5) v 3 PEKTUBHOCTH MPEATI0KESHHOTO METOIa Pa3IeICHNUs).

3. Paccumraiite koddpdumuent pasgenens noHoB Ca?* m Co?* B 06paTHOOCMOTHYECKOlH
ycraHoBke. KoOHIEHTpamus Kaimplusi M KoOaJbTa B KOHIIGHTPAIMs B HCXOJHOM pacTBOpE
coctaBuia 2.9 u 1.4 r/n, B nepmeare — 0.08 u 0.2 /1.

@OoH/I OLIEHOYHBIX CPEJCTB IPUBEJECH B BHUJE OTACIBHOIO JOKYMEHTA, SIBIISIOLIETOCS
HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON MIPOrPAMMBI.

8.3. Bonipocel /1Jis MTOTOBOI0 KOHTPOJIA OCBOeHH s AUCHUIIMHBI (1 cemecTp — 2K3amen).
DK3aMEHAI[MOHHBI OWJIeT BKJIIOYAaeT KOHTPOJIbHBIE BOMpPOCHI Mo paszenam 1, 2 u 3
paboueii mporpaMMBbl AUCIUTUIMHBI U COICPKUT 3 BOIPOCA.
1 Bonpoc — 10 6annos, Bonpoc 2 — 10 6amnos, Bonpoc 3 — 20 Gayios.

1. Krnaccugukanus coenHeHUs! peakTUBHON KBaJTU(UKALUK U 0cO00 YHCThIE BELIECTBA.
2. OneHka npeaenbHbIX BO3MOKHOCTEN XUMUYECKUX METOJI0OB OYUCTKH.
3. [IpoBenuTe OLIEHKY BO3MOXKHOCTH OYUCTKH CEJIEHAa OT MPUMECH KPEMHMSI THIPUTHBIM

metojoM nipu Temmneparype S00K (AHO2gs, x/lx/Mons: HoSe = 33.47; SiHs = 34.7). B orBere
HEOOXOMMO YKa3aTh TOPAIOK Kodddurmenrta pasaenenus (T.e. ecmu a=2,3-10° To B oTBeTe
yKa3biBaeM 5) ¥ 3P PeKTUBHOCTD MPEATOKEHHOTO METO/1a Pa3ACIeHUs).

@DOHJ OLEHOYHBIX CPEACTB NPUBEIEH B BHJE OTIEIBHOIO JOKYMEHTA, SIBISIOLIETOCS
HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHOM MIPOrPaMMBI.

8.4. CTpykrypa u npuMepsbl 6uieToB 1 3auema (1 cemecrp).
Ix3amen mo puctmiumHe «Texnonozus npPoOyKmMoe MmMOHKO20 HEOPZAHUUECKO20
CUHIME3a, YUCMBIX 6eUleCme U peaxKmueosy TPOBOIUTCAS B 1 ceMecTpe U BKIIIOYAET

KOHTpPOJIbHBIE BOMPOCHI M0 pazzaenam 1, 2 u 3 pabodeil mporpaMMbl AMCUMIUIMHBL. buner nmis
9K3ameHa COCTOUT U3 4 BOIIPOCOB, OTHOCSAIIMXCS K YKa3aHHBIM pa3JiesiaM.
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[Tpumep Ouneta 11 IK3aMeHa:

«Ymeepoiwcoaror Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®
W.o. 3aBenyroniero kadeapou Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
THB u OI1 umenu /I.LA. MenpaeJieeBa
VIOmKHOCTS, HAMEHOBAITHE KaeIpEI) Kadeapa TeXHO0JOrHH HEOPraHHYECKHUX BElIeCTB U
A.B. KonecHUKOB 3JIEKTPOXMMHYECKHX MPOILIECCOB
(Mommace) (1. O. Davouax) 18.04.01 XumuuecKkas TEXHOJIOTHS
« » 202_r. Marucrepckasi nporpaMmma —
«TexHo/I0THSI HEOPTraHUYECKUX BelleCTB U COPOEHTOB U
KaTAJIU3aTOPOB /I X NPOU3BOACTBA»
TexHo/10rusl NPOAYKTOB TOHKOI0 HEOPTAHUYECKOI0
CHHTE3a, YUCTHIX BellIeCTB M PeaKTHBOB
Buier Ne 1
Bompoc 1
Knaccudukanus coennHeHns peakTUBHON KBaTu(UKalUK U 0c000 YHCThIE BEUIECTBA.
Bomnpoc 2
OrneHka npeenbHbIX BO3MOXKHOCTEH XUMUYECKUX METO/I0OB OYMCTKHU.
Bompoc 3
MeTo/1p1 ToNTy4eHrne HEOPTAHUYECKUX MJICHOK U3 KUIKOM (a3bl.
Bompoc 4

[IpoBeauTe OIEHKY BO3MOKHOCTH OYMCTKHU CEJICHA OT MPUMECH KPEMHUS THUAPUIHBIM METOZOM
npu Temmepatype S00K (AHC2s, x/lx/moms: HoSe = 33.47; SiHs = 34.7). B orsere
HEOOXOMMO yKa3aTh MOpAA0K Kod(duimenTa pasaeienus (T.e. ecnmu 0=2,3-10° To B oTBeTe
yKa3bpiBaeM 5) v 3¢ (HEKTUBHOCTH MPEITIOKESHHOTO METO/Ia Pa3AeICHHS).

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. PekomenayeMasi JJuTepaTypa
A. OcHOBHasi IUTEPATYpPa

1. Jessareix I'.I'. Beenenue B Teoputo riyookoit ounctku BemectB / I'.I'. JleBsatoix, FO.E.
Ennues. - M.: Hayka. 1981. - 320 c.

2. Bapexxkun, A. B. ®u3uKO-XUMUYECKHE OCHOBBI ITOJYYEHUS BBHICOKOYHCTHIX BEIIECTB:
yuebHoe nocodue / A. B. Bapexxun. - M. : PXTVY um. JI.1. Menneneesa, 2011. - 159 c.

3. Hessareix I'.I'. I'myOokas oumcrtka BemiecTB: yueOHoe mocobue / I'.I'. Iepsreix, 1O.E.
Ennues. — 2-e u3n., uctp. u goin. - M.: Beicias mkona, 1990. — 192 c.

4. Nesateix I'.I'. I'myOokasi oumcTka BeHIeCTB: y4yeOHOE MOcCOOME JUIsl XHMUYECKHX U
XUMHKO-TEXHOJIOIHYeckux crenuanbHocTei By3oB / I.I'. JleBsatoix, FO.E. Ennuen. — M.:
Bricor. mk., 1974. — 160 c.

5. JecsatoB, A. B. MeMOpaHHble METOJbl OUYMCTKH HPUPOAHBIX U CTOYHBIX BOJ:
METOJMYECKHE MaTepHaslbl JJIs KypCOBOTO M JTUIUIOMHOTO IpoekTHpoBaHus / A.B.
Hecsaros, H. E. Kpyunnuna. - M. : PXTVY um. /I.1. Mengneneesa, 2012. - 159 c.

b. lonosHuTebHas JUTEpaTypa

1. Jesareix I'.I. Metoasl nomyuenust BemiectB ocodoit unctotel // I'.I'. leBareix, M.D.
YypOanos. -M.: 3nanue. 1976. — 64 c.

2. JlutBun B.H. I'maporepmanbHblii cuHTe3 Heopranumueckux coeauHenudt / b.H. JIutsum,
B.. TlomomutoB; pen. W.B. TananaeB; Wuctutryr Kpucramiorpadum wum. A.B.
HTy6nukosa AH CCCP. — M.: Hayka. 1984. — 185 c.

3. Kybacos B.JI. DnekrpoxuMudeckass TEXHOJIOTHS HEOPTaHUYECKUX BEIIECTB: YYCOHUK /
B.JI. Kybacos, B.B. banuukos. — M.: Xumus. 1989. -288 c.

4. Kenpues, H. B. OuncTtka OTXOAIIMX Ta30B OT BPEAHBIX MPHUMECEH: TEKCT JICKIUH:
Vuebnoe nmocodue / H.B. Kenbnes. - M. : MXTH, 1979. - 48 ¢
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9.2. PekoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH HH(pOpMAaLMU
— Pa3zgarounblil WIUTIOCTPATUBHBIN MaTepHall K JEKIUSIM.
— IlpeseHTanuu K JeKIUsIM.

Hay4Hno-TexHu4eckue xKypHabl:

— XKypnan «Heoprannueckue matepuanb»y ISSN 0002-337X
— XKypnan «Pusnueckas xumus» ISSN 0044-4537

— Kypnan «Kpucramnorpadpus» ISSN 0023-4761

Pecypcel nHpOpManOHHO—TEIEKOMMYHUKAIIMOHHOM ceTu VHTepHeT:

https://e.lanbook.com/ - snekTponHO-0HOIMOTEUHAs cucTeMa JIaHb

http://lib.muctr.ru/ - snekrponHo-6mbnmmoreynas cuctema HWBI[ PXTY um.
J.M.Menneneesa (Ha 6aze AUBC «pbucy)

https://scifinder-n.cas.org - CAS SciFinder - onnaiin-cepuc, o0ecreunBaronil TOUCK 1
aHanu3 WHGOpPMAIMU B O0OJAaCTH XUMHH, OHOXMMHUH, (HapMaleBTHKH, TI'CHETHKH,
XMUMHYECKOW HHXCHEPUH, MaTepUAIOBEJICHUS, HAHOTCXHOJIOTHHA, (U3HMKH, TCOJOTHH,
METAJUTyPrHH M IPYTUX CMEXKHbBIX TUCHUILTHH

https://onlinelibrary.wiley.com - mOJHOTEKCTOBbIE KOJUICKIIUM JKYPHAJIOB M KHHUT
KpyIHeiiero akagemuueckoro u3narenabcrsa Wiley Journals Database
https://www.orbit.com - 6a3a manHbIx matentHoro noucka Orbit Premium edition (Orbit
Intelligence Premium)

https://sk.sagepub.com/books/discipline - anekTponHbie pecypchl u3narenbetBa SAGE
Publications eBook Collections

https://www.worldscientific.com - MynpTHANCIUILTTHHAPHAS TOJTHOTEKCTOBAST KOJUICKIIHS
KYPHAJIOB MEXTyHapOAHOTO HayyHoro u3nareiasctBa World Scientific Publishing
https://www.nature.com - moJHOTEKCTOBAsE KOJIICKIIHS )KYPHAJIOB U3aareabcTBa Nature
Publishing Group

https://scitation.org - snekrponnsie pecypcest AIPP Digital Archive uznarenscrsa
American Institute of Physics Publishing

https://eurekaselect.com/bypublication - moaHOTEKCTOBasK KOJUICKIIHS KYPHAIOB
n3narenscrBa Bentham Science

https://journals.rcsi.science/ - Hayunsie xypHainsl PAH

http://www.rsl.ru - Poccuiickas ['ocynapctBennas buonuorexa

https://www.rms.org.uk/ - KopoJieBcKOe COOOIIECTBO MO MHUKPOCKOIMMYECKHM METOJIaM
MCCIIeZIOBAHHS

https://www.sciencedirect.com - kHUTH U )XypHaJIbI U3aaTeabcTBa Elsevier
http://link.springer.com/ - aneKTpoHHBIE KHUTH H3aTelbcTBa SpringerNature
http://www.gpntb.ru - rocymapcTBeHHas myOJMYHAas HaydHO-TEXHHYECKas OHONMoTeka
Poccnn

http://lib.msu.su - Hay4Has OubIMOTEeKa MOCKOBCKOTO TOCYIapCTBEHHOT'O YHHBEPCUTETA
http://window.edu.ru - TTomHOTeKCTOBasE OMOIMOTEKA YICOHBIX M yIEOHO-METOIMYCCKUX
MaTepuaioB

http://www.fips.ru/cdfi/fips2009.dll - caiit DUTIC. Uudopmanus o mareHTax
http://findebookee.com/ - mouckoBasi cucTeMa 1Mo KHUram

http://elibrary.ru - Hay4Has snekTpoHHas OUOIHOTEKA

http://doaj.org/ - 6a3a moaHOTEKCTOBBIX XypHaimoB Directory of Open Access Journals
(DOAJ)
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https://www.worldscientific.com/
https://www.nature.com/
https://scitation.org/
https://eurekaselect.com/bypublication
https://journals.rcsi.science/
http://www.rsl.ru/
https://www.rms.org.uk/
https://www.sciencedirect.com/
http://link.springer.com/
http://www.gpntb.ru/
http://lib.msu.su/
http://window.edu.ru/
http://www.fips.ru/cdfi/fips2009.dll
http://findebookee.com/
http://elibrary.ru/
http://doaj.org/

e https://www.doabooks.org/ - 6a3za 6osee 3000 KHUT MO pa3IUYHBIM OTPACIISIM 3HAHHIA

Directory of Open Access Books (DOAB)

https://www.biomedcentral.com/ - 6a3a nanubIx xxypHaaios BioMed Central

https://arxiv.org/ - GecruiaTHbBII apXHUB AJIEKTPOHHBIX HAYYHBIX MyOIUKAIIMI

http://www.mdpi.com/ - komekius xypHaios MDPI AG

http://www.intechopen.com/ - u3aaTenbCTBO KHUT ¢ OTKPBITBIM gocTyroM InTech

http://www.chemspider.com/ - 6a3a naHHbIX XUMHU4eCcKUx coenuHeHunit ChemSpider

http://journals.plos.org/plosone/ - komnekius sxypaaios PLOS ONE

http://www.uspto.gov/ - BexoMcTBO 110 areHTam u ToBapHbiM 3Hakam CIIIA — USPTO

e http://worldwide.espacenet.com/ - 6a3a JaHHBIX MATEHTOB (JHOO MMATEHTHBIX 3asBOK)
6osiee 50 HaIMOHAIBHBIX U HECKOJIBKUX MEXIYHAPOJAHBIX MATEHTHBIX OIOPO

e http://www1.fips.ru/wps/wcm/connect/content_ru/ru - uHpOPMALMOHHBIE PECYPCHI
(denepaabHOro HHCTUTYTA MPOMBIIUIEHHONW COOCTBEHHOCTH CBOOOIHOTO JIOCTYIIA

e https://pubs.rsc.org/en/journals - 6a3a sxypuamoB m3matenscTBa The Royal Society of
Chemistry

e https://www.tandfonline.com/ - 6a3a >xypHanoB u3natenscrsa Taylor & Francis

9.3. CpeacrBa obecnedyeHusi 0CBOECHHS THCIUTIIUHBI
Jlns  peanuzanuu  paboyeid mporpaMmbl  MOATOTOBJCHBI  CIEAYIOIIHE  CPEACTBA
o0ecrieueHnsa OCBOECHHU JUCHUITIINHBI:

— KOMIIBIOTEPHBIE NIPE3CHTAIIMA HHTEPAKTUBHBIX JIeKIui — 17, (o01iee unciio cinaimaos —
340);

— GaHK TECTOBBIX 3aJaHHi U TEKYIIEro KOHTPOJS OCBOCHUS MHUCIUILIMHBI (00lee
gucio Borpoco — 200).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

WNudopmannoHuyro HOJIEPIKKY U3YyYEHUS JUCLUTUTMHBI OCYILECTBISET
Nndpopmannonno-ouodanoreunsiii nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOpPbIN
oOecrieynBaeT O0Oy4YalOUIMXCS OCHOBHOM yueOHOH, y4yeOHO-MEeTOAMYEeCKOM U Hay4yHOH
JUTEPaTypoid, HEOOXOMUMON /ISl OpraHu3aluyd 00pa30BaTEIFHOTO MpOoIecca MO JAUCIUILINHE.
O6umit 06sem MHOr0OTpacieBoro pounna MBI a 01.01.2021 r. coctaBnser 1 716 243 5k3.

®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
aUTepaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JAHUH, a TaKXKe BKIIOYaeT o(uIMaNbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CreUUaIu3upOBaHHbIE OTEUECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W MHPopMmauuoHHele u3ganus.  WBL[  oOecmeumBaer  jmoctym K
npodeccHOHaTBHBIM 0a3aM TaHHBIX, MHPOPMAIIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 1000 TOYKH, B KOTOPOI
uMeeTcs JoCTynm K cetu HMHTepHeT W K 9JeKTpoHHO-OuOimoreunoit cucreme (DBC)
YHuUBepcuTeTa, KOTOpas COJEPXKHUT pas3IMuHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUINHAM U c(hOpMHpOBaHa MO COTJIACOBAHMIO C MPaBOOOIaaTeNsIMU y4eOHON U ydueOHO-
METOANYECKOH JINTePaTypHI.

Jlngs  Oonee TMOJNHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopMannoHHoro obciyxusanusi B MBIl peannzoBaHa TeXHOJIOTHsS DIEKTPOHHOM JOCTABKU
JIOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCIONb3YEMBIX B
nporecce 00y4eH s, IPEICTaBICH B OCHOBHOI 00pa30BaTeIbHON IpOrpaMMe.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBercTBUH C y‘le6HBIM IJIAaHOM 3aHATHA IO JUCHHUITIINHE «Texnonozusn npodykmoe
MOHKO020 HEeOp2anui4ecKozo cunmesa, 4ucCmolx eeuiecme U peakmueoe) 1MpoBOISATCA B q)OpMC
JIGKI_[I/II;'I, IMPAKTUYCCKUX 3aHATHH M CAaMOCTOSTEIILHOM pa6OTBI OGy‘lﬁIOHlCFOCH.

11.1. O6opynoBanue, HeoOX0UMOe B 00pa3oBaTeJIbHOM MpolLecce:

— VYueOHas aymuTopust JUIS TPOBEACHUS JICKIIMOHHBIX W TPAKTUYCCKUX 3aHSITHH,
00opyI0BaHHAs JCKTPOHHBIMH CPEICTBAMHU JEMOHCTPAIMU (KOMITBIOTEDP CO CPEIACTBAMU
3BYKOBOCIPOU3BEICHUS, TIPOCKTOP, 3KPaH) B y4eOHOI MeOebio.

— bubnuoreka, umeromas pado4yre KOMIBIOTEPHBIE MECTa JUIs CTYJCHTOB, OCHAICHHBIE
KOMITHIOTEPAMH C BBIXOZIOM B IHTEpHET U JOCTYIIOM K 0a3aM JaHHBIX.

11.2. Y4eOHoO-HAT/ISAHBIE IOCOOMSI:

— HWudopmannoHHO-METOUYECKHE MaTepHaibl: y4eOHbIe IMOCOOMS 1O JUCHMILIMHE;

pa3IaToyHBId MaTepuai K pa3zieiam JeKIIMOHHOTO Kypca.

11.3. KomnboTepsbl, HHPOPMALMOHHO-TEJEKOMMYHHKAIIMOHHbIE CEeTH, alllIapaTHO-
NporpamMMHbIe H ayIMOBU3yaJIbHbIE CPEACTBA:
— IlepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBatensMu CD u DVD,
HOPUHTEpAMH U IPOrPaMMHBIMU CPEICTBAMU; IIPOEKTOPBI U 3KpaHbl; U(POBbIE KaMephl;
KOITMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASI CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHBIE PeCcypPChI:

— HudpopManmoHHO-METOIMYECKAE  MaTepHAIbl:  y4eOHBIC TOCOOHMS TIO0 IWCIHUILINHE;
pa31aToOuHBIA MaTepuall K pas/ienam JIEKIIMOHHOTO Kypca.

— DnekTpoHHbIE 00pa3oBaTelbHBIE PECYPChl: DJEKTPOHHBIE TMPE3CHTAllMM K paszienam
JIEKIIMOHHOTO Kypca; Y4eOHO-METOMMYECKHe pa3paboTKu B JIEKTPOHHOM BHUJIC; CIIPABOYHBIC
MaTrepuaibl B IICUATHOM W AJICKTPOHHOM BH7E; KadempaiabHas OHMOIMOTEKA AJICKTPOHHBIX
W3JIaHNH.

11.5. IlepeyeHb JIMLEH3MOHHOTO POTPAMMHOI0 00ecreYeHHusI:

[TonHbIl TepeyeHb JMIIEH3MOHHOTO MPOrPaMMHOTO OOECTeueHUs MpeAcTaBlIeH
B OCHOBHOI 00pa3oBaTeIbHOM MporpaMme.

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS TPOT'PAMMBI

HaumeHoBaHue D®opMbI U METOABI
OcHoOBHBIC M0KA3aTEJIN OLICHKH
pasjesioB KOHTPOJISI M OLIeHKH
Paznen 1. 3uaem:
HayuHble OCHOBBI TEXHOJIOTUH | - POJIb U 3HaYEHHE MPOIYKTOB TOHKOro | OneHka 3a
MOJIyYEHUS IPOAYKTOB HEOPraHMYECKOro CHHTE3a B CO3JaHUU | KOHTPOJBHYIO paboTy
TOHKOI'0 HEOPTaHUYECKOTO 3¢ (HEeKTUBHBIX texHuueckux | Nel (2 cemectp)
CUHTE3a MaTepHUaJIOB MHOTOLIEJIEBOTO
Ha3HAYCHMUS; Onenka 3a 9K3ameH
- KiIaccupUKalMI0 W XapakTepHble | (2 cemecTp)
0COOEHHOCTH METO/IOB CUHTE3a
HEOPraHUYECKUX COEMHEHUM C
3aJlaHHBIM COCTaBOM U CBOMCTBAaMU;
- TpeOOBaHMA K MPOIYKTaM TOHKOIO
HEOPraHMYECKOr0 CHHTE3d, YHCTBhIM
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BCUICCTBaAM nu peaKTI/IBaM, Hnux
KJIacCU(PUKAIIHIO;

- (U3UKO-XIMHYECKHE OCHOBBI
NPOM3BOACTBA  NPOAYKTOB  TOHKOTO
HEOPTraHUYECKOTro CHHTE3a u
PEaKTUBOB;

- TEXHOJIOTMYECKUE CXEMBI MOJy4eHUs
MPOJYKTOB TOHKOI'O HEOPraHUYECKOIO
CHUHTE3a;

- DKOHOMHYECKHE H DKOJIOTHYECKHE
MpoOJIeMBl TIPOU3BOJICTBA M IYTH HX
YMEHBILICHUS.

Ymeem:

- OIICHMBAaThb M BBIOUPATH CIOCOOBI
MOJIY4EHUSI TPOJYKTOB C KOMIUIEKCOM
3aJaHHBIX CBOMCTB;

- AHATM3UPOBATH B3aMMOCBSI3b
TEXHOJOTHYECKUX  IapaMeTpoB ¢
3¢ PEKTUBHOCTHIO npoiiecca u

Ka4yeCTBOM IMPOAYKIINH;
- BBITIOJIHATH PacueThl KOJMYECTBEHHBIX
COOTHOILIEHUN MEXIy KOMIIOHEHTaMu
HaYallbHBIX W KOHEYHBIX MPOIYKTOB,
OIIpeeIsATh pacxo/Hble HOPMBI
peareHToB M BBIXOJAa  LIEJIEBOTO
MPOJAYKTa IIPOU3BOJICTBA, B OCHOBE
KOTOpOTO Jexar buznueckue
IIPOLIECCHI;

- MIPOBOAUTH aHanm3 cocraBa
MPOJAYKTOB Ha COJAEpaHHE OCHOBHBIX

KOMIIOHEHTOB METO1aMH
aHAJTUTHUYCCKON XUMUH;

- IIPUMEHSATH pUOOpETEHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTUYECKUE
HaBBIKH B poheCcCUOHATBLHOM
eI TEIILHOCTH IS peLIeHus
KOHKPETHBIX Hay4YHO-TEXHUYECKUX
3aj1a4.

Bnaoeem:

- OCHOBHBIMH HaBBbBIKaMH pa6OTBI C
MPOAYKTAMH TOHKOT'O HEOPTaHUYECKOTO
CHUHTE3a, peakTUBaMH U  0c000
YHCTHIMU BEIIECTBAMH;

- YMEHHEM KOpPPEKTHO CTaBUTh U
pemiaTh 3agadyd MO TOJYY4EHUI0 H
IIPUMEHEHUI0  NPOAYKTOB  TOHKOI'O
HEOPraHMYeCKOro  CHHTE3a, YHCTBIX
BEIIECTB M PEaKTHBOB;

- METOAaMU  TEOPETHYECKOro U
IKCIEPUMEHTAIBHOTO  HCCIEOBAHUS
TEXHOJIOTHYECKUX  IPOIECCOB  MX
MOJIYYEHHUS
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- HaBbIKAMHU IIOCTPOEHUS U TEXHUKO-
9KOHOMHYECKOM ONTHUMHU3ALNH
TEXHOJIOTUYCCKOM CXEMBI;

- METOoJaMU OIpEeJETCHUs] KadecTBa
MPOAYKTOB TOHKOIO HEOPraHUYECKOTO
CHUHTE3a, YUCTHIX BEIIECTB U PEAKTUBOB.

Pasnen 2.

Pecypco-,
sHEprocoeperaroime
TEXHOJIOTHH ITOJTy4SHUS
(GYHKINOHATBHBIX
HEOPraHUYECKHUX MPOITYKTOB C
3aJJaHHBIMH CBOHCTBAMHU U

byHKIHSIMHU

3naem:
- pOJIb ¥ 3HAYEHHE MPOAYKTOB TOHKOI'O
HEOPTaHMYECKOTO CUHTE3a B CO3JAHHH

3 PeKTUBHBIX TEXHUYECKHUX
MaTepHaIoB MHOTOLIEIEBOTO
Ha3HAYCHHUS;

- KIacCUpUKAIMIO M XapaKTepHbIE
0COOEHHOCTH METO/IOB CUHTE3a
HEOPraHUYECKUX COCIMHEHUU c

3aJlaHHBIM COCTaBOM U CBOMCTBAMH;
- TpeOOBaHUS K MPOAYKTaM TOHKOIO
HEOPraHUYECKOr0 CHUHTE3d, YUCTBIM

BE€IICCTBaAM n PCaKTUuBaM, ux
KJ'IaCCI/Iq)I/IKaI_II/IIO;

- (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG OCHOBBI
IIpOU3BOACTBA IMPpOAYKTOB TOHKOI'O
HCOPraHN4CCKOro CHHTC3a n
PCAKTHUBOB,

- TEXHOJIOTHYECKUE CXEMBI TMOJyUCHUs
MPOAYKTOB TOHKOTO HEOPTaHUYECKOTO
CHUHTE3a;

- DKOHOMHYECKHE H DKOJIOTHYECKHE
MpoOJIeMBl TIPOU3BOJICTBA M ITYTH HX
YMEHBILICHUSI.

Ymeem:

- OLIGHWBaTh U BBIOMPATh CHOCOOBI
MOJIYYCHUST TIPOJYKTOB C KOMIUICKCOM
3aJJaHHBIX CBOMCTB;

- aHaAJTU3UPOBATh B3aUMOCBS3b
TEXHOJIOTHYECKUX  IapaMeTpoB  C
3¢hEKTUBHOCTHIO nporecca "

Ka4yeCTBOM IMPOAYKIIHH;
- BBIMOJIHATD PACcYEeThl KOJIMYECTBEHHBIX
COOTHONIICHUN MEXIy KOMIIOHEHTaMH
HayaJlbHBIX WU KOHEYHBIX MPOJIYKTOB,
OTIPENIETIATh pacxoJiHbIe HOPMBI
peareHToB M BBIXOJA  LEJEBOTO
MPOJyKTa TPOW3BOJCTBA, B OCHOBE
KOTOPOTO JIexar buznueckue
MPOIIECCHI;

- MIPOBOJIUTH aHaIM3 cocTaBa
MPOJYKTOB Ha COJIEpKaHUE OCHOBHBIX

KOMIIOHEHTOB METOIaMH
AHAJTUTHYCCKON XUMUH;
- MIPUMEHSATH MPHOOpPETEHHBIC

TCOPCTUUCCKHUEC 3HAHNA U MMPAKTUYCCKUC

Ouenka 3a
KOHTPOJIBHYIO paboTy
Ne2 (2 cemectp)

OlieHka 3a 9K3amen
(2 cemectp)
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HaBbIKU B npodeccuoHaIbHON

JIEATEIBHOCTH JUIST pelIeHUs
KOHKPETHBIX HAyYHO-TEXHUYECKUX
3ajad4.

Bnaoeem:

- OCHOBHBIMU HaBBIKAMH pabOThl C
IIPOJYKTAMU TOHKOTO HEOPTaHUYECKOIO
CHHTE3a, pEaKTHBaMH U  0c000
YUCTHIMU BEILIECTBAMU;

- yYMEHUEM KOPpPEKTHO CTaBUTb U
pemars 3aJa4d [0 TMOJYYEHUID U
IPUMEHEHUIO  MPOAYKTOB  TOHKOI'O
HEOPraHUYECKOI0  CHUHTE3a, YMCTBIX
BEIIECTB M PEaKTHBOB;

- METOJaMHU  TEOpPETUYECKOro U
9KCHEPUMEHTAIBHOIO  MCCIEIOBAHUSA
TEXHOJOTMYECKUX  IpPOLECCOB  HX

MOJTYYCHHUS;
- HaBbIKAMHU IIOCTPOEHUS U TEXHHUKO-
3KOHOMUYECKOMN ONTUMH3ALINHI

TEXHOJOTNYECKOM CXCMBI,

-  MCTOAaMH OHNpPCACIICHUA KadCCTBa
MMPOAYKTOB TOHKOI'0O HEOPTaHHUYCCKOI'O
CHHTC34a, YMCThIX BCIICCTB U PCAKTHUBOB.

Paspgen 3.
TexXHOJIOTHS YUCTHIX BEIIECTB
1 PEAKTUBOB

3naem:
- POJIb W 3HAYEHHUE MPOIAYKTOB TOHKOTO
HEOPTaHMYECKOTO CUHTE3a B CO3JIaHHH

3¢ PeKTUBHBIX TEXHUYECKHUX
MaTepHajoB MHOTOLIEJIEBOTO
Ha3HAYCHHUS;

- KJIaccHpUKAIMIO U  XapaKTepHBIE
0COOEHHOCTH METO/10B CUHTE3a
HEOPTaHHYECKUX COCTUHCHUH c

3aaHHbIM COCTAaBOM U CBOﬁCTBaMH;
- Tpe6OBaHI/I${ K MPpOAYKTaAM TOHKOTO
HCOPraHNM4CCKOro CHHTE3a, YHUCTBIM

BElIECTBAM M pEaKTHUBaM, 1704
KJIaccu(PUKaIuio;

- (bU3UKO-XUMHUECKHE OCHOBBI
MPOU3BOJICTBA  MPOJIYKTOB  TOHKOTO
HEOPraHUYECKOTO CUHTE3a u
PCaKTUBOB,;

- TEXHOJIOTMYECKUE CXEMBI IOJIyYEHUs
MPOJYKTOB TOHKOI'O HEOPTraHUYECKOIo
CUHTE3a;

- DKOHOMMYECKHE M HKOJIOIMYecKue
npoOJaemMbl MPOU3BOJACTBA U MYTH HX
YMEHBIIIECHUS.

Ymeem:

- OLEHUBaTh U BBIOMpPATh CHOCOOBI
MIOJIyYE€HUSI MPOAYKTOB C KOMIUIEKCOM
3aJIaHHBIX CBOMCTB;

Orenka 3a
KOHTPOJIbHYIO paboTy
Ne3 (2 cemectp)

O1teHKa 3a IK3amen
(2 cemectp)
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- AHAJIM3UPOBATH B3aUMOCBA3b
TEXHOJIOTHYECKUX  IapaMeTpoB  C
3¢ (HEKTUBHOCTHIO npoiiecca u
Ka4eCTBOM IMPOAYKIINH;

- BBIIIOJIHATH PACYCThI KOJIMYCCTBCHHBIX
COOTHOIIICHUH MEXIy KOMIIOHEHTaMHU
HadYaJIbHbIX M KOHCYHBIX MPOAYKTOB,
OTIpENeNATh pacxoJiHbIe HOPMBI
peareHTOB M BBIXOAAa  IIEJIEBOTO
MPOAYKTa TPOU3BOJICTBA, B OCHOBE
KOTOpOTO Jexar dusnveckue
MIPOIIECCHI,

- TpOBOOUTH  aHAJIM3  COCTaBa
MPOAYKTOB Ha COJIEPYKAHHE OCHOBHBIX

KOMIIOHEHTOB METOdAaMH
AHAJIUTHYECKON XUMUH;

- MPUMCHSITh PHOOPETECHHBIC
TEOPETUYCCKHE 3HAHUSI U TTPAKTHICCKHE
HaBBIKH B poheCCHOHATIBLHOM
IEeITEIbHOCTH IS pelieHus
KOHKPETHBIX HAYYHO-TEXHHUYECKUX
3a7ad4.

Bnaoeem:

- OCHOBHBIMH HaBBbIKaMH pa6OTI)I C
MPOyKTaMH TOHKOTO HEOPTaHUYECKOTO
CHUHTE3a, peakTUBaMU U  0C000
YHUCTHIMH BEILIECTBAMH;

-  YMCHUCM KOPPCKTHO CTaBUTb U
pemiate 3agadd MO TOJNYYCHUIO U
IIPUMEHEHUI0  NPOAYKTOB  TOHKOI'O
HEOPraHMYeCKOro  CHHTe3a, YHCTBIX
BEIIECTB M PEAaKTHBOB;

- METOAaMU  TEOPETHYECKOro |
OKCIEPUMEHTATBHOTO  HCCIEOBAHUS
TEXHOJIOTUYECKUX  IPOLECCOB  MX

MOJTYYCHHUS;
- HaBbIKAMHU IIOCTPOEHUS U TEXHHUKO-
3KOHOMUYECKOMN ONTUMH3ALINHI

TEXHOJIOTUYECKOM CXCMBbI,

- METOJaMH OHNpCACIICHUA KadceCTBa
MNPOAYKTOB TOHKOI'0O HEOPTaHHUYCECKOI'O
CHHTC34a, YMCTBIX BEIICCTB U PCAKTHUBOB.

13. OCOBEHHOCTHU OPTAHU3ALINU OBPA30OBATEJIBHOT'O ITPOLECCA AJI51
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne UWHBAIMJIOB M JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBbS
OCYIIECTBIISICTCSA B COOTBETCTBHH C:

— IlopsakoM opraHuzald W OCYLIECTBJICHUS O0Opa30BaTENbHON JAEATENbHOCTH II0
o0pa3oBaTeNbHBIM TpPOTpaMMaM — IporpaMMaM OakajaBpuaTa, MporpaMMaM CIIeIHAINTETa,
nporpammam maructparypsl (Ilpukaz MunoOpuayku PO ot 05.04.2017 Ne 301);
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— Ilonoxennem o0 TOpsAKE OpraHuW3allud W OCYILECTBICHHUS 00pa3oBaTeIbHOU
JESTEIIbHOCTH 10 00pa3oBaTeNbHBIM TMPOTpaMMaM BBICHIETO O0pa3oBaHUSI — IpPOrpaMMaM
OakanaBpuaTa, IporpaMMaM CHElHaTuTeTa, MpOrpaMMaM MarucTparypbl (QenepalbHOro
rOCYJapCTBEHHOTO OO/HKETHOTO 00pa30BaTENbHOTO YUYPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHUBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemiennem Yuenoro coeta PXTY um. JI.H. Menaeneesa ot 28.12.2022, nporokon Ne 5;

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
st OOyd4eHHMsl MWHBANUIAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSl B
o0pa3oBaTeNbHbIX OpraHU3alMsIX BBICHIETO O00pa3oBaHUS, B TOM YHCIE OCHAIIEHHOCTH

00pa3oBaresbHOTrO Mmpolecca (yTBEepKIeHbI 3amecTuTenieM Munuctpa oopazoBanusi U Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«TexHOJOIrusl MPOAYKTOB TOHKOI0 HEOPIraHNYEeCKOr0 CHHTE3a, YHUCTHIX BEIECTB H
PCAKTHUBOB»

OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI
18.04.01 XuMuueckast TeXHOJIOTH
MarucTepckas rmporpamma
«TexHoJIorusl HEOPraHUYECKUX BEIIECTB U COPOSHTOB M KAaTaM3aTOPOB JIJIsl UX MPOU3BOJICTBAY

dopma 00yyeHus: oyHast

Howmep
OcHoBaHUE BHECCHHUS
U3MCHCHUS/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHHS
M3MEHEHUS/ TOIOTHCHHUS
JIOIIOJIHCHUS

IIPOTOKOJI 3aceaHusl Y YEHOT O
1. coBeTa Ne OT

« » 20 T
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 1.
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Ne oT

« » 20 1.

24




MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«TexH0JI0rusi 0CHOBHOI'O HEOPranHnvieCKoro CHHTE3a»

HanpasJ/ieHue nmoaAroToBKu
18.04.01 Xumuueckasi TEXHOJIOTUSA
Marucrepckasi nporpaMmma

«Texnoyaorust HECOPraHn4eCKMuX BCIIECCTB, COpﬁeHTOB H KaTAaJU3aTOpoOB J1JId
HX NPOU3BOACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocrasiena K.T.H., norieaTom kadenpst THB u OI1 H.B. Hedenopoii

HporpaMMa paccMOTpCHA u oz[06peHa Ha 3acCIaHun Ka(penpm
Texmomorun HCOPraHNYCCKUX BCIICCTB U SJICKTPOXUMHUUYCCKUX ITPOLECCOB

«28 » anpens 2025 r., nporokoin Ne5.



1. IEJIb ¥ 3AJJAYM M COUTIIMHBI

[IporpaMmma coctaBieHa B  COOTBeTCTBUM ¢  TpeboBanusimu  DeaepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BBICHIETO OOpa3oBaHMA — MAarucTpaTypa
1o HampapyieHuto  noaAroToBku  18.04.01 Xumuueckaa mexnonocua (O®IOC BO),
peKOMeHJauaIMl  MeToIMYecKO KOMHCCMM U  HAKOIUIEHHBIM ONBITOM IPEnojaBaHus
TUCIUIUIMHBL KaeIpol mexHonozuu HeopzaHuuecKux 6euiecme u 3IJ1eKmpOoXumMuyecKux
npoueccoé PXTY um. J1.1. Menneneea. IIporpamMmma paccunTaHa Ha U3y4eHUE JUCLMIUIMHBI B
TeYeHUue 2 ceMmecTpa.

Jucuunnuna «Texnonocus O0CHO6HO20 HEOPZAHUYECKO20 CUHME3Q» OTHOCUTCS K
BapUATUBHOW YacTH 00s3aTeNbHBIX AUCHUIUIMH ydeOHoro miaHa (b1.B.06) u paccumrana Ha
WM3y4eHUE JMCUMIUIMHBI BO 2-0M ceMecTtpe oOyuenus. IIporpamma mnpeamosiaraer, 4YTO
oOyJaromuecss UMEIOT TEOPETHUUYECKYI0 M MPAKTHUUYECKYH MOJTOTOBKY B OOJacTH XMUMHYECKOM
TEXHOJIOTHH 10 MPOoGHTI0 «TeXHOIOTHSI HEOPTaHUYECKHUX BEIIECTBY.

eas TuCHUNIMHBI — TPUOOPETEHUE MarMcTpaHTaMW 3HAHWMA, YMEHHWH, BIIQJeHUN M

dbopMupOBaHHE KOMIIETEHIIMH B O0JIACTH TEXHOJOTHMH OCHOBHOTO HEOPraHUYECKOTO CHHTE3a,
oOydJaomuMucs M0 MpoPUII0 TEXHOJIOTUHM HEOPraHMYECKHUX BEIIECTB B  XHUMHUKO-
TEXHOJOTMYECKMX BYy3aX W HCIIOJB30BAHWE UX PE3yabTaTOB B  NPOodeCCHOHATHHOU
JIEATEIIbHOCTH.

3aga4yu AUCHHUIIMHBI

- (GopMHUPOBAaHKE y MaruCTPAHTOB MPEACTABIEHUS O CTPYKTYpE ChIPhEBOM 0a3bl;

- IOJIy4€HHE IPOAYKTOB HEOPraHMYECKOIO CUHTE3a;

- OCHOBHBIE HAIPABJICHUS UX UCIIOIb30BaHNUS;

- O3HAaKOMJICHHE C (PU3UKO-XMMHMUYECKMMHM OCHOBAMM U TEXHOJOTHSMM IPOLECCOB MOTY4EHUS
HEOPraHNYECKHUX BEILECTB;

- IEPCIEKTUBBI Pa3BUTHSI HEOPIaHUUECKUX TEXHOJIOTUM.

Hucuuiuinza «Texnonozua 0CHO6HO20 HEOP2AHUYECKO20 CUHIME3a TIPENOAAETCS BO 2
cemectpe. KOHTponp yclieBaeMOCTH CTYIEHTOB BEIETCA IO IPHUHATON B YHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOXeET OBITh peaju30BaHa C IPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH M DJIEKTPOHHOTO OOYYEHHS IOJHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

HBy‘leHI/IC JAUCHOUIIIIMHBI HAITpaBJICHO Ha HpI/IO6peTeHI/IC CJICAYHOIIUX KOMIIeTEHIINI W
UHAMKATOPOB MX JOCTUKECHUS !

YHI/IBepcaJ'll)Hble KOMIICTCHIIMU U HHAUKATOPLI UX JOCTUKCHUS

HanmeHnoBanue
KaTeropuu Koxn u HanmeHoBaHue Kozn u HanMeHoBaHNE HHINMKATOPA JOCTH)KEHHUS
(Tpymmel) YK YK
YK
VK-1. CnocobGen | YK-1.1 3naer wMeroabl aHamu3a MpOOJIEMHBIX
CucreMHOE U | OCYIIECTBIIATH CUTYallMil HA OCHOBE CUCTEMHOI0 ITOAXO0/a;
KpuTHueckoe | kputmueckuii  aHanms | YK-1.2 VYmeer ocymecTBisATh NMOWCK BapHaHTOB
MBIIICHHE NpoOJeMHBIX CUTyallUd | pelIeHus MOCTAaBICHHOM MPOOJIeMHON CUTyalluy Ha
Ha OCHOBE CHCTEMHOIO | OCHOBE JOCTYIHbBIX HCTOUHHUKOB HH(OpMALIUU;




noaxona,
BBIPaOaTHIBATh
CTpATEruI0 ACHUCTBHUS.

YK-1.3 YmMmeer onpenensiTh B paMKax BbIOPaHHOTO
aIropuT™Ma BOIPOCHI WM 3aJauu, MOJIekallne
JalbHENIeH pazpaboTke;

YK-1.4  VYmeer pa3pabarbiBaTh  CTpPaTEruto
JOCTHKEHUS MOCTaBJICHHOM enu KaK
MOCJIEI0BATEIHHOCTH I11aroB, MPEIBUIS pe3ysIbTaT
KaXXJI0TO U3 HUX;

VK-1.5 Bnaneer cnocobaMu peleHus
MOCTABJICHHBIX 3a/1a4, OLICHUBAHUS X JOCTOUHCTB
Y HEJIOCTaTKOB.

OﬁmCHpO(l)eCCHOHaJILHLIe KOMIICTCHUUHA U UHAUKATOPLI UX TOCTHKCHUSA

HanmMmeHoBaHue
KaTeropuu Konx 1 HanMmeHoBauue Kon n HauMeHoBaHre HHIUKATOPA JOCTHKEHUS
(Tpymibl) OIIK OIIK
OIIK
OIIK-1.1 3Haer METOIOJIOTHYECKHE  OCHOBBI
Hay4YHOT'O 3HAHUS,
OIIK-1.2. 3HaeT TeopeTUYECKUE U SMIIMPHUUYECKUE
OIIK-1. Crocobexn p p
METO/IbI UCCIIEAOBAHMS
OpraHU30BBIBAThH
OIIK-1.3. 3HaeT METOI0JOTHUIO JUCCEPTALIMOHHOTO
CaMOCTOSITENIbHYIO 5 N
HUCCIIENOBAHHUS u IMOATOTOBKH BBIITYCKHOH
KOJUICKTUBHYIO N
KBaTM(UKAITMOHHON pabOTHI,
HAy4YHO-
Hayunsie Y1 OIIK-1.4. YMeer ucnosp30BaTh METOJIbl HAYYHOTO
MCCJIEI0BATEIbCKYIO
HCCIIEIOBAHUS WCCIIEIOBaHMS MPU PELICHUHN HayYHBIX 3a]1a4;

1 pa3paboTKH

paboty, pa3pabaTbiBaTh
IUTAHBI W MPOTPAMMBbI
MPOBEJCHUS  HAyYHBIX
HCCIIEI0BAHUI u
TEXHUUYECKUX
pa3paboToK.

OIIK-1.5 Ymeer ¢opMyIupoBaTh U MPEACTABIATH
pe3yabTaThl HAYYHOT'O HCCIIEIOBAHNUS;
OIIK-1.6 Bnaneer MeTOoIaMH
HCCIIEI0BaHMS;

OIIK-1.7 Bnaneer mnpuemamu (QOpMyIHUpOBaHUS
OCHOBHBIX KOMIIOHEHTOB HAay4HOT'O HCCII€OBAaHUS
U U3IOKEHUS HAy4IHOTO TpyAa (BBITYCKHOH
KBaJIM(UKAIIMOHHON pabOTHI).

Hay4HOI'0




Hqu)GCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

OcHoBaHue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OMbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
HayuyHo-ucciieqoBaTeIbCKHil THIT 32124 MPO(eCCHOHATILHOM /1eATeJTbHOCTH
Brinosninenue XUMUYECKOE, I1K -4 Criocoben I1K-4.1. 3naeT GpU3NKO-XUMUYECKHE [TpodeccnonanbHbIn CTaHJIapT
(byHIAMEHTAIBHBIX U | XUMHUKO- BbIOMpATh METOA OCHOBBI Noy4eHus u ucnonp3oBanus | 40.011 «Cneumnanuct mo HayyHo-
MPUKJIAJHBIX PaboT TEXHOJIOTHYECKOe HAy4YHOTO XUMHUYECKUX BEIIECTB U UCCIIEIOBATENILCKUM U OIBITHO-
IIOMCKOBOTO, IIPOU3BOJICTBO UCCIIE0OBAHUS, UCXOs | (PYHKIIMOHAIBHBIX MAaTEPHAJIOB KOHCTPYKTOPCKHM pa3paboTKamy,
TEOPETUYECKOTO U U3 KOHKpeTHBIX 3a1a4, | [1K-4.2. YMmeer npou3BoIuTh YTBEPKACHHBIN MPUKA30M
AKCIEPUMEHTAILHOTO | CKBO3HBIE BUJIbI OpPTraHW30BBIBATH €TI0 MTOMCKOBBIC Pa0OTHI JIJIsl pa3padOTKH MuHucrepcTBa Tpyaa u
Xapakrepa ¢ Uelblo npodeccnoHanbHOM | OCYIIEeCTBIICHUE U HOBBIX METOJOB ITPOU3BOJICTBA U colManpHOM 3ammThl Poccuiickoit
onpeeaeHus NESTETLHOCTH B aHaJIU3UPOBATH WCIIOJIb30BaHUsI XHUMHUYECKUX BemiecTB | Penepanyu oT 04.03.2014
TEXHUUYECKUX MIPOMBIIIJICHHOCTH pE3yNbTaThI C U GYHKIIMOHAJIbHBIX MAaTEPHATIOB Ne 121 w,
XapakTEePUCTUK HOBOM | (B chepe HCIIOJIb30BaHUEM [1K-4.3. Bnaneer Mmetogamu O06o0061meHHas TpynoBas QyHKIUS
TEXHHKH, a TAKKE OpraHu3alyy u COBPEMEHHBIX METOJIOB | MOJIyYEHHSI, HCCIICAOBAHUS U C. IIpoBenenue Hay4YHO-

KOMILIEKca padoT 1Mo
pa3paboTke
TEXHOJOTHYECKON
JOKYMEHTAIIH.

NPOBEJICHUS HAYYHO- | 0OPabOTKU [aHHBIX, IPUMEHEHHS XUMHYECKHX BELIECTB U

HCCIIEIOBATENCKUX | 0OPMIIATH (YHKLINOHATIBHBIX MaTEpPHAIOB
U OTIBITHO- MOJIy4YEHHbBIE
KOHCTPYKTOPCKHX pe3ysbTaThl B BUJE

pabot B obactu
XUMHYECKOTO U

0T4YEeTa, HAYYHOH
nyOJIMKaluy, JOKJIaaa,

XUMHUKO- TOTOBUTH (HOI[
TEXHOJIOTHYECKOTO PYKOBOJCTBOM)
MIPOU3BOJICTBA). JIOKYMEHTBI K
MaTEHTOBAHUIO,
0hOpMIICHHIO HOY-Xay
[TK-5 [1K-5.1. 3HaeT uccnenoBarenbCcKoe u

TEXHOJIOTHYECKOe 000py10BaHUE U
MPaBHJIA €T0 DKCILTYaTaAlNH

UCCJIEIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK.

C /01.6. OcymiecTBiieHne
Hay4HOI'0 PYKOBOJICTBA
MPOBEACHUEM HCCIIEIOBAHU I

10 OTJICNILHBIM 3aj1a4am
(ypoBeHb KBaU(UKAIHH — 6).




[TK-5.2. Ymeer noadoupats T
ONTHMH3UPOBATH YCIOBHSI ITOTYYCHHUS
M UCIIOJIb30BAHUS XUMUYECKUX
BEIICCTB U (DYHKIIMOHAIBHBIX
MaTepUajoB




3HATb:

B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucCTpaTyphl JOJKEH:

HAaY4HBIC OCHOBBI TEXHOJIOTHH OCHOBHOI'O HEOPTaHMUYECKOTO CUHTE3a;
TEOPETHYECKHE OCHOBBI TIOTYUSHHSI HEOPIaHUUECKUX BEIICCTB;

MCXAaHU3Mbl OCHOBHBLIX HCOPTraHUYCCKUX peaKI_[I/If/'I H HX O6H_[I/Ie KHHCTHYCCKHUC
3aKOHOMEPHOCTH;

OCHOBHBIC TUIIB ¥ KOHCTPYKIIUU PEaKTOPOB IS TPOBE/ICHHUS HEOPTAaHUUECKUX PEaKIINi;
TEXHOJIOTHIO W OOIIMEe NMPHUHIMIBI OCYIMIECTBICHHS XUMHYECKUX IPOLECCOB OCHOBHOTO
HEOPraHUYECKOTO CHHTE3a;

pa3IUYHBIC CIIOCOOBI pEeKyIepalyy U YTHIN3AUU Ta30BbIX, )KUIKHX M TBEPIBIX OTXO0/0B
IPOM3BOJICTBA HEOPTAHUYECKOTO BEIECTB;

YMETh!

(dbopMynupoBaTh 3a/la4ll HayYHBIX MCCIIEOBAHHI HAa OCHOBE TEOPETUYECKOTO aHaIU3a U
AKCIIEPUMEHTAIBHBIX JTaHHBIX;

UCIIONIb30BaTh METOJABl HCCIENOBaHUS U  OIpeleieHHs MapaMeTpoB IPOIECCOB
OCHOBHOT'O HEOPTaHUYECKOTO CUHTE3a;

aHAIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHYECKHUX TTapaMeTpoB U 3PPEKTUBHOCTH Ipoiiecca
Y KaueCTBO MPOIYKIINH;

aQHAIM3UPOBATh M 00OOIIATH OMBIT OTCYECTBCHHBIX M 3apyOeKHBIX (UPM B 00JIACTH
OCHOBHOT'O HEOPTaHUYECKOTO CUHTE3A ;

aHAJIM3UPOBATh PE3YIbTAThl AKCIEPUMEHTOB U BBINOIHATH pPacueThl MaTEPHAILHOTO U
SHEPreTUIeCKOro OalaHCOB;

BJAJICTh:

COBPEMEHHBIMH METOJIaMU Ka4€CTBEHHOTO M KOJIMYECTBEHHOT'O aHaJIM3a HEOPTAaHMYECKUX
BCIICCTB;

COBPEMEHHBIMM METOJaMU TEOPETUYECKOTO0 U HKCIEPUMEHTAIBHOIO MCCIEI0BAHUS
TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOICTBA HEOPTAHMUECKUX BEIIECTB U MATEPUAJIOB;
METOJAaMH  MaTeMaTHUYECKOr0 MOJEIMPOBAaHUS TEXHOJOTMYECKHUX MPOILIECCOB U
UCIIONBb30BaTh  UX  JUIsl  NPOEKTUPOBAHUA  TEXHOJOTMYECKHX  allapaToB IO
AKCIIEPUMEHTAIILHBIM JaHHBIM;

METOJaMH TIOCTPOCHUS U ONITHMHU3AINH TEXHOJIOTHYECKUX CXEM;

METOaMH aHAJIN3a U TEXHOOKOHOMHUYECKOH ONTUMHU3AINN TEXHOJIOTHYECKUX CXEM.

3. OFbEM JUCIATIJIMHLI 1 BUJbI YYEFHON PABOTBHI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoTbl Axan. | Acip.
3E
4. 4.

O0mas TPyI0eMKOCTh JMCIUILTHHBI 4 144 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,42 ol 38,25
Jlexnun 0,94 34 255
B TOM 4KcJIe B JOpMe MPAKTUIECKOM MOJArOTOBKH (npu Haiu4uu)
[TpakTuueckue 3anstus (I113) 0,47 17 12,75
B TOM 4HcJIe B OpMe MPaKTUYECKOH NOATOTOBKH (1npu Haru4uu)




JIaGoparopusie padotsl (JIP)

B TOM 4KcJIe B JOpMe MPaKTUIECKOM MOJATOTOBKH (1npu Haiu4uu)

CamocrosiTesbHasi padoTa

2,58

92,6

69,45

KonrakTHas camoctosrenbHas padora (AmmK uz VII ons 3au /
3a4 ¢ ouy.)

CamocTosTeNnbHOE U3YdeHUE pa3eiioB QUCIHUIUTHHEI (wiu Opyeue
BUOBL CAMOCMOSIMENbHOU pabombl)

0,4

0,3

Bua koHTpOJIA:

JKk3ameH (eciu npedycmompen YII)

KonTtakTHas paboTa — MpoMeXyTOYHAsE aTTECTaIHS

HOI[FOTOBKa K 5K3aMCHY.

Buja uTorosoro KOHTPOJIA:

3a4yeT ¢ OLEHKOM







4. COAEP) KAHUE JUCIUITJINHBI

4.1. Pa3aesnbl TMCHUILINHELI U BUABI 3aHATHI

AKkazieM. 4acoB

n/n

Pasznen aucuMILIMHBI

Bcero

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAr.
(npu
Hanuyuu)

Cam.
padora

Brenenmne. Mcropus u uctoku
TEXHOJIOTMHA OCHOBHOI'O
HEOPraHWYeCKOro CHHTE3a

Paznen 1. Duznuko-xuMHUYECKHUE
OCHOBBI COBPEMEHHBIX HEOPTraHMYECKHX
TGXHOHOFI/If/'I 1 CUHTEC3 OCHOBHBIX
HEOPraHMYECKUX MPOJTYKTOB

82

20

10

52

11

[Ipoueccsl paznenenus Bo3ayxa,
IIPUPOJHOTO ¥ KOKCOBOI'O ra3a
KPpHUOTCHHBIM MCTOJIOM

28

19

1.2

Cunres HCOPraHNM4YCCKUX BCIICCTB HA
6a3e ra3000pa3HOro ChIPbs

28

19

1.3

TeHI[eHIII/II/I IIOBBIIIICHUA

3¢ HEKTUBHOCTH aMMHUAUYHBIX
npon3BoJIcTB. OCOOEHHOCTH arperaTos
TPETHEro MOKOJIEHUS MPH MOTyYeHUN
aMMMakKa.

26

14

Pa3nea 2. Hay4nble OCHOBBI
MEePCIIEKTUBHBIX TEXHOJOTH. Pemenne
HKOJIOTHYECKUX MPOOIEM

51

40

10




2.1

HepCHeKTI/IBHHe MCTO/bI MTOJTYUCHUA
TECXHOJIOTHYECKUX I'a30B U
KJIaCCI/I(I)I/IKaLII/ISI OCHOBHBIX ITPOLICCCOB
XHUMHYECKOU TEXHOJIOTHH

13

2.2

OCHOBHBIE CTpaTETUX MOJICPHHU3AIIUU
aMMHaYHBIX TTPOU3BOJICTB
(pamuKkayibHast M TOYEUHAs) C LEIbIO
TIOBBIIICHUS] TEXHHUYECKOTO paHTa
POCCHICKHX arperaToB B MUPOBOU
KJIaCCU(PUKAIMH

19

15

2.3

COBpeMeHHI)IC TCHACHUUHN PAa3BUTHUA
MPOM3BOICTBA CEPHOU M a30THOM
kucioT B Poccun u 3a pyOexom.

20

16

Pasnen 3. DHeprocOeperaromime
TEXHOJIOTHYECKHUE CXEMBL.
AmnmnaparypHoe oopmiieHne
COBPEMEHHBIX TEXHOJIOTHUH .

56

49

3.1

OKCEPreTUUCCKHUI aHAIN3 B €0
OCHOBHBIC 5JICMCHTbBI

17

19

3.2

TepmoanHamMuka KOHBEPCHH

OpUPOAHOro Trasa Vyrjacpoada BOAAHBIM

oapoM M KUCJIOpOaoM

18

19

3.3

Tepmoannamunueckas 3 dHeKTUBHOCTD
nareHcudukanuu nporeccos THB

11

UTOT'O

180

34

17

129

Jk3ameH (ecau npedycmompen YII)

yii

UTOT'O

180

11




4.2 Conepxxanue pas3iaesioB IUCIUANINHbBI
Beenenne. Vcropuueckne KOpHH HEOPraHMUYECKOM TE€XHOJIOTMH. OCHOBHBIE MPOIYKTHI

TEXHOJIOTHHM OCHOBHOI'O HEOPIraHMYECKOI'0 CHMHTE3a — YHMCTBIC I'a3bl, Ia30BbIC CMCCH 3aJaHHOI'O
coCTaBa (CI/IHTBS'raSH), IMPpOAYKTbBI HA OCHOBC CHHTEC3-Ia30B. Hx 3HaucHme JJI 9KOHOMHUKH H
obnactu IMPUMCHCHHA. CYH_[HOCTB IMPOMBIIIJICHHOI'0 T'€TEPOTCHHOI0 Karajid3a M €ro poJib B
CO31aHHMHN HOBBIX TEXHOJIOTHH.

Pasznen 1. Pu3NKo-XuMHIECKHE OCHOBBI COBPEMEHHBIX HEOPraHNnIEeCKUX
TEXHOJIOTHi ¥ CHHTE3 OCHOBHBIX HCOPraHuIe€CKMUX IPOAYKTOB
1.1. HPOHGCCBI pa3geicHusl BoO3lyxa, NIPUPOAHOT0 1 KOKCOBOI'0 ra3da Kpuor¢cHHbIM

MeTO/I0M C IIEJIBIO MTOyYeHUS KUCIOPOAa, a30Ta ., PEIKUX ra30B, BOJAOPOIa U a30TOBOIOPOIHOM
cmecu. CHHTE3 HEOpPraHMYECKUX BEUIECTB Ha 0a3e ra3zoo0pa3HOro CHIPhS: a30Ta, KUCIOPOAA,
METaHa, MOHOOKCHJA YTJIEpoJa, BOAOPOAA M JPYIMX ra3oB. TepMOIMHAMHYECKHE OCHOBBI
MOJIYYCHHUsI YMEPEHHOTO U TIy0OKOTo Xoiosa. ['mybokoe oxJiaxkIeHre — caMmasi MOJIojast OTpaciib
XOJIOJMIILHON TEXHHUKH.

DU3NKO-XUMHYECKHUE OCHOBBI KaTaJIMTHYCCKHX, aI[C0p6I_[I/IOHHBIX, a6COp6HI/IOHHHX n
MGM6paHHI)IX MCTOJ0B OYUCTKHU U Ppa3ACIICHUA I'a30B.
BrnusHue TeXHOJIOTMYeCKuX mapaMeTpoOB Ha Sq)(beKTI/IBHOCTB OYUCTKHU U PA3ACIICHUS.

1.2. Heoprannyeckue CHHTE3bl HA OCHOBE Ia30BOI0 CHIPbS
Tenneniuu moBbIIEHUS 3()PEKTUBHOCTH aMMHAYHBIX TPOU3BOACTB. OCOOCHHOCTH

arperaToB TPEThEro IIOKOJEHUs MpU MOJy4YeHUH ammuaka. HamnpaBieHwe TeXHOJIOTrUu
KaTaJn3aTOpOB aMMHUAYHOTO IPOU3BOCTBA.

OOWHOCTh TEXHOJIOTMH aMMHaka U MeTaHona. DU3MKO-XMMUYECKHUE OCHOBHI CHHTE3a
MeraHona. Karanuzaropsl cHHTE3a, MX CBOWCTBA M METOAbI mojydeHus. CHUCTEMbl CHUHTE3a
metanona. [Tomydenue m3o0yrmioBoro cnupra. [Iponecc npousBoacTBa MeTanona u cuptoB Co
— C4 Ha ocHOBE IPUPOAHOTO ra3a. OKUCIUTEIBHBIN MUPOIN3 METaHA.

1.3. MoaepHu3anusi TE€XHOJOTMM a30THON KUCIOTHL. DU3HKO-XUMHUYECKHE OCHOBBI
MPOLECCOB, MPUMEHSEMBIX B MPOU3BOJCTBE a30THOM KHUCIOThl. HOBBIE TEXHOJIOrMYECKHE
pEeLICHHS sl COBEPIIEHCTBOBAHUS ITPOU3BOJICTBA A30THOM KUCIIOTHI.

TexHonorus cepHou KucioThbl. I[lonydeHne cepHOW KHCIOTBI METOAOM JIBOMHOTO
KOHTAaKTHpOBaHUS M JBoMHOI abcopOuuun (JIK-IA). IIpuHIMIIEI OpraHU3aluy TEXHOJIOTHH U
MyTH UHTEHCU(PUKAIIUU CEPHOKUCIOTHOTO MTPOU3BO/ICTBA.

[IpousBonacTBO KapOuga W NHMAHAMUOA Kadblusl, (QU3UKO-XUMHUYECKHE OCHOBBI H
TEXHOJIOTHYecKoe 0(hopMIIEeHHE MPOIIECCOB.

Paznen 2. Hayunble OCHOBBI IEepPCIEKTHMBHBIX TexHojorui. Pemenue
IKOJOTHYECKHUX MpoodJieM.

2.1. TIlepcnekTHMBHbIE MeTOAbl MOJYYEHMs TEXHOJOrHYEeCKHX Ta30B M
KJIaccH(UKALUSI OCHOBHBIX NIPOLECCOB XUMUYECKOH TEXHOJIOTMHU. AJIbTEPHATUBHBIE METOBI
paszieneHus Bo3ayxa, 00JIaCTH UCIOIb30BAHUS MOTY4aeMbIX ra30B. CBs3b Pa3BUTHS KPHOT€HHON
TEXHOJOTMM C TPOTPECCOM HOBBIX OTpaciieil MPOMBIIIJIEHHOCTH, IIMPOKOE HCIIOJIb30BAHUE
NPOAYKTOB pa3lielieHus BO3AyXa, MPUPOJHOTO Ta3a M pa3IMYHbIX Ta30BbIX CMeced B
XUMHYECKOM, METAUIypTHUeCKOW M JPYyruX OTpacisX MPOMBIIUIEHHOCTH. lcnosb3oBaHue
temriepatyp xuakoro Bojgopoaa (20,4 K) u xunkoro remust (4,2K) B BBICOKOTEXHOJOTUYHBIX
OTpacJISIX TPOMBIIIIIEHHOCTH.
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2.2. OCHOBHBIC CTPATEerHd MOJAEPHU3ALMH AMMMAYHBIX NPOM3BOACTB (paguKalbHas
U TOYEYHAs) C LIEIbIO MOBBIIMICHUS TEXHUYECKOTO paHra POCCHICKHX arperaroB B MHPOBOM
kinaccupukanuu. PazpaboTka KOHIEMIIMM HOBOro aMMuadHoro arperata. Cucrema «Tanmemy».
Pa3zpabaTpiBaeMble TEXHOJOTHH M 3aKJIafKa NMPUHIMIIOB MHUHUMHU3AIMH BPEIHBIX BHIOPOCOB.
[TpUHIUIBI SKOJTOTMYECKON TOJIEPAHTHOCTH TEXHOJIOTUYECKHX YCTAHOBOK.

2.3. CoBepuieHCTBOBaHME MPOM3BOJACTBA a30THOM KHUCJIOTHI: KaTaIU3aTOPHbBIE CETKU
JUIS OKUCIICHUsI aMMHaKa; IByXCTyIIeHUaTasi CUCTEMa OKUCICHHUSI aMMHUaKa; (U3NKO-XUMHUECKUE
OCHOBBI U CpPaBHUTENIbHAs XapaKTEPUCTUKA OYMCTKU BBIXJIOMHBIX Ta30B OT OKCHJIOB a30Ta;
reTepOreHHOE OKUCIECHHE MOJIEKYIISIPHOTO a30Ta HUTPO3HBIX Ia30B.

CoBpeMeHHbIE TEHJCHIMH Pa3BUTHs IMPOU3BOJICTBA CEpHOIl KucIoThl B Poccum u 3a
pyOexxoM. Y COBEpIICHCTBOBAaHHbIE CXEMBbI repepadoTku nupura — pazpadotrku HUYU®, pupmer
Monsanto (CHIA). Moxkpsrnii katamu3 JIK/IA .BonokHucTsie GUIBTPHI U 31EKTPOPUIBTPHI IS
CHIDKEHHSI BPEIHBIX BBIOPOCOB B aTtMochepy.

IIpoGnembl 3arps3HEHHs OKpyXarolledl cpeapl B IPOU3BOACTBE HEOPraHUYECKUX
BEIIIECTB U MyTH UX PELICHHUS.

Paznen 3. JHeprocOeperaomme TeXHOJOTHYeCKHe CXeMbl. AnmapatrypHoe ogopmieHnue
COBpPEMEHHBIX TeXHOJIOTHH .

3.1. DkcepreTu4ecKuii AaHAJIHU3 U €r0 OCHOBHBIE 3JIeMeHThbI. CTeNneHb TEpPMOAMHAMUYECKOTO
COBEpILEHCTBA XMMUKO-TEXHOJIOIMYECKHX MpoleccoB. PacueT skcepruu. Mi3MeHeHue sxkcepruu B
XHUMHKO-TEXHOJIOTMYECKHX MpoIeccax. IKCepreTudeckuii KodPPHUIUEHT MoJIe3HOTO JeHCTBUSI.
[Torepu skcepruu.

3.2 TepmoauHamMuKa KOHBEPCHM INPHUPOJAHOrO ra3a yrjepoaa BOASIHBIM _NapoM H

KHCJI0PpOa10M

PaBHoBecue koHBepcuu MeTaHa. TepMOAMHAMMYECKMH aHAJIMW3 pa3IUYHBIX CIOCOOOB
koHBepcuM. KoHBepcus B TpyOuaThIX Meyax M IIAXTHBIX peakTopax. TuIlbl TpyOUaThIX meued u
IaXTHBIX peakTopoB. Kommpeccopsl, afcopOepsl U Ipyroe 00opyaoBaHue 6JIO0KOB pupOPMHUHTA.

TepMoaMHAMHUYECKHE OCHOBBI CHHTE3a aMMuaka. AHaiu3 3()(PEKTUBHOCTU MPOMBIIUIEHHBIX

CXEeM TMpPOM3BOJICTBA CHHTETHYECKOro amMMmuaka. ONTHUMaJIbHBIN pacxoj] ChbIpbsi M TOIUIMBA B
HHEPrOoTEXHOJIOTHYECKUX cxeMmaxX. [IepCreKTUBBl pa3BUTHsI SHEPTOTEXHOJIOTMH B IIPOU3BOJCTBE
amMMMaka. AnnapatrypHoe oQpopMIIeHHE poliecca B COBPEMEHHBIX CXEMax.

3.3. Tepmognnamuueckasd dddekTnBHOCTh HHTeHcHbUKanmnu nponeccoB THB.Metons:
CHMIXCHUA TepMOI[HHaMH‘IeCKOﬁ H€O6paTI/IMOCTI/I XUMHUKO-TCXHOJIOTUYCCKUX HpOHGCCOB nu
HSKOHOMUU YHEPTreTUYECKUX U MATEPHAIIbHBIX PECYPCOB MPU UX MPOBEICHUU.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUSA JTUCIIUITIJIMHDbI

No B pe3synbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJKEH: PaneH Pa32z[en Pa33ﬂen
3Harth:

1 Hay4HbIE OCHOBBI TEXHOJIOTMH OCHOBHOT'O HEOPTaHUYECKOI'O CUHTE3a; + + +

2 TEOPETUUECKHE OCHOBBI OJyYEHHUSI HEOPTaHUYECKUX BEILECTB; + + +
MEXaHM3Mbl OCHOBHBIX HEOPraHWYEeCKUX peakiuuii MU ux oOlue KUHETHUYeCKue

3 3aKOHOMEPHOCTH; * *

4 OCHOBHBI€ THIIBI U KOHCTPYKIIMH PEAKTOPOB ISl IPOBECHUS HEOPTaHUUECKUX PEaKIINii; + +

5 TEXHOJIOTHIO ¥ OOIIME MPUHIMIBI OCYIIECTBICHUS XUMHUYECKUX IPOILECCOB OCHOBHOTO N N N
HEOPraHUYeCKOro CUHTE3a;

Ymern:

6 dbopMyIUpOBaTh 3aJa4M HAYYHBIX MCCJIEJAOBAHMN HAa OCHOBE TEOPETUUYECKOIO aHalu3a U N N N
AKCIIEPUMEHTAJIbHBIX JIaHHBIX;

7 MCIIOJIb30BaTh METObI UCCICAOBAHUS U OMPEEICHUS MapaMeTPOB MPOIECCOB OCHOBHOTO N N
HEOPraHMYECKOTO CHHTE3a;

8 AHAIM3UPOBATh B3aMMOCBS3bh TEXHOJIOTUYECKUX MapaMeTpoB U 3(H(PEeKTUBHOCTH Mpoliecca N N
Y KaueCTBO NMPOIYKLIUH;

9 aHaJIM3UpPOBaTh W 0000IIATH OMBIT OTEUECTBEHHBIX M 3apyOekHBIX (upM B o0iacTu N N N
OCHOBHOT'O HEOPTaHMYECKOTO CUHTE3A ;

10 aHAJIM3UPOBATh PE3YyJbTAaThl IKCIIEPUMEHTOB M BBIMIOJHATH PACUYEThl MATEPUATBLHOTO H N N N
SHEPreTHYECKOro OalaHCOB;

1 dbopMynupoBaTh 3a/la4l HAYYHBIX HCCIIEOBAaHHMI Ha OCHOBE TEOPETHUYECKOTO aHaIu3a U N N
SKCIEPUMEHTAIIbHBIX JIaHHBIX;

Baaners:

12 COBPEMEHHBIMH METOJaMH Kau€CTBEHHOI'O0 M KOJIMYECTBEHHOTO aHalM3a HEOPTaHUYECKUX N N N

BEILIECTB;
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COBPpEMEHHBIMHM METOAAMH TCOPETHYCCKOI'0O M OKCICPUMCEHTAJIBHOI'O HCCICAOBAHUA

13 TEXHOJOTHUYCCKUX ITPOLECCCOB IIPOU3BOACTBA HCOPIraHUYCCKUX BCUICCTB U MATCPUATIOB, * * *
. MCTOdaMU MaTeMaTHYCCKOI'oO MOACIIUPOBAHUA TEXHOJIOTHYCCKHUX IIponeccoB u
14 HCIIOJIB30BaTh ux JJIsL MMPOCKTUPOBAHUA TCXHOJIOTHYCCKHNX arraparoB 10 + + +
OKCIICPUMCHTAJIbHBIM JJaHHBIM,
15 |- MCETOJaMHU NOCTPOCHUA U OIITUMHU3AINUN TCXHOJIOTHICCKHUX CXCM; + + +
16 |- MCTOAaMHU aHalIn3a u TEXHOIKOHOMHYECKOU OIITUMU3AINN TEXHOJOTUYCCKUX CXEM. + + +
17 . COBPEMEHHBIMH METOJaMH KAaYCCTBCHHOI'O M KOJMYCCTBCHHOI'O aHA/IM3a HCOPIraHUYCCKUX + + +

BCIICCTB,

B PE3YIbTATC OCBOCHU A NTUCHUIIJIMHBI CTYJACHT JOJIKCH HpI/IO6peCTI/I CICAYIOIIUC KomnemeHuuu u undukamopbl

UX 00CMUdICCHUA:

Koa u naumenosanue IIK Koa m HanMeHOBaHMe MHAMKATOPA JOCTHKEHUS
(nepeuens uz n.2) MK (nepeuens uz n.2)
18 |- TIIK-4 - JIK-4.1 + + +
— - JIK-4.2 + + +
- — TJIK-4.3 + + +
19 |- IIK-5 — TJIK-5.1 + + +
- — TJIK-5.2 + + +
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMBbI NIPAKTHYECKUX 3AaHATHI MO TUCHHUILIMHE.

Y4eOHBIM TIJIAHOM MOJATOTOBKM MarucTpoB mo HamparieHuio 18.04.01 mpegycMoTpeHO
MPOBEJICHUE  MPAKTHUYECKUX  3aHATUM 1o  gucuuruinHe  «TexXHoJ0rusi  OCHOBHOIO
HEOPraHUYecKoro cuHTe3a» B oObeme 17 uyacoB. [lpakTuueckue 3aHsATUS TPOBOAATCA MOJ
PYKOBOACTBOM TMpENOJABaTeIsl W HANpaBICHBl Ha YrIyOJeHUE TEOPETHYECKUX 3HAHHIA,
MOJIyYEHHBIX MarucTpaHTOM Ha JICKUMOHHBIX 3aHATHUSX, (OPMHUpPOBAHUE TOHHUMAaHUS CBS3Eil
MEXIY TEOPETUUYECKUMH MOJIOKEHUSMU XUMHUYECKOW TEXHOJOTMU U METOJIOJOTHEH pelieHus
MpPaKTUYECKUX 3a7ad 10 TeMaTHKEe JIeKIMH, TNpUOOpEeTeHuEe HAaBBIKOB IPUMEHEHUs
TEOPETUYECKUX 3HAHUN B MPAKTHUECKOH padoTe.

Ne /it Ne pasnena TeMbl MpaKTUYECKUX 3aHITUI Yacel
JUCIHUILIMHBI
1. OcHoBHbIE (U3NKO-XUMHUYECKHUE CBOMCTBA
1 1 HCXOJIHOTO CHIPhSI 3
2. CrpykTypa mNpOM3BOACTBA U  NOTpeOICHUS
2 1 IIPOJYKTOB OCHOBHOT'O HEOPTaHUYECKOTO CUHTE3a 3
3 1 3. Oco0eHHOCTH XpaHEeHHUs ¥ TPAHCIIOPTHPOBKHU 4
MCXOJIHOTO CHIPbSl U IPOAYKTOB €ro MepepadoTKu
4. Pacuer KpHOTEHHBIX IPOLIECCOB Pa3/IeICHUsI ra30B
5. Pacuer paBHOBECHBIX COCTAaBOB ra30BbIX CMeceil
6. OU3NKO-XMUMHUYECKHE OCHOBBI KOHBEpCHUHU
MIPUPOIHOTO T'a3a BOJASHBIM MAPOM U KUCIOPOJOM
7. Pacuer cocTaBOB KOHBEpPTUPOBAHHOTI'O Ta3a
8. CocraBbl u CBOMCTBa KaTaJln3aTopoB
JIBYXCTaJIMMHON KOHBEPCHHU METaHA
9. CocraBbl u CBOMCTBa KaTaJln3aTopoB
4 2 JBYXCTaJAUMHON KOHBEPCUU KOHBEPCUM OKCHAA 4
yriaepona

10. Pacuer W aHanmM3 MaTepUANBHBIX W TEIJIOBBIX
0aJaHCOB TEXHOJOTHMYECKOW CXEeMbl CHHTE3a
aMMHaKa

11. Tepmoaunamuueckuit aHaM3  pasjeleHue
ra30BbIX CMECeH aJIcCOPOIIMOHHBIM METOI0M

12. Meronsl ompeneneHuss MPOU3BOAUTEIBHOCTU
PEaKIMOHHBIX anapaToB

13. PacueT ycTaHOBOK OCYIIKU BO3TyXa
14. Pacyer yCTaHOBOK OYHMCTKHM MPHPOIHOTO rasza OT
CEPHUCTBIX COCTUHEHUI

15. Pacder yCTaHOBOK OYMCTKH OTXOJISIIIIUX Ta30B OT

5 3 KHCIBIX KOMIIOHEHTOB 3

16. Pacyer yCTaHOBOK OYMCTKH TEXHOJIOTHUECKUX H
OTXOJSIINX ra30B OT AUOKCH/IA yTiepo/ia

17. Pacyer yCTaHOBOK OYHCTKH CTOYHBIX BOJI
raJIbBAHUYECKUX MPOU3BOJICTB
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6.2 JlabopaTopHble 3aHATHUS

JIaGopaTOpHBIN MPAKTUKYM IO AUCHHMIUIMHE «TeXHO0102Us 0CHOBHO20 HEOPZAHUUECKO20
cunmesa» He IIPETyCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocTosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIriayOnIeHusl 3HAaHUHM MO JUCHUILIMHE U
MpeayCMaTpPUBAET:

— O3HaKOMJICHHE U MPOpabOTKy PEKOMEHI0OBAaHHOU JIUTEPATYPHI, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYash TIEPEBOABI NYyOJMKAIMA W3 HAYYHBIX IKYpPHAJIOB,
muTHpYyeMBIX B Oazax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACIEBBIX BHICTABOK  CEMHUHAPOB;

— yuactue B cemuHapax PXTY um. . MenaeneeBa 1o TeMaTuKe TUCIUIIINHBL;

— TOJIrOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO MaTtepuaty JEKIIMOHHOTO Kypca;

— TMOATOTOBKY K Caue 3auema ¢ oyenkou (2 ceMecTp) Mo TUCHUILINHE.

[InanupoBaHue BpEeMEHHM HAa CAMOCTOSITEIBHYIO paboTy, HEOOXOAMMOro Ha H3y4YeHUE
TUCIUIUIMHBI, CTYACHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh IMEPUOA HM3ydYeHUS,
npeaycMaTpuBas IMPU STOM PETYJIIPHOE TOBTOPEHUE IMPOMJACHHOrO0 Marepuana. Marepuad,
3aKOHCIIEKTUPOBAHHBII HA JEKUHUAX, HEOOXOIUMO PEryjsipHO JOMOJHSATH CBEACHUSIMH U3
JUTEPATypHBIX HCTOYHHKOB, IIPEJACTAaBICHHBIX B pabodeir mnporpamme. Ilpm pabote ¢
YKa3aHHBIMH HMCTOYHUKAMH PEKOMEHIYETCSl COCTaBJISITh KpaTKUM KOHCHEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHHEM OUOIMOrpaduIecKux TaHHBIX HCTOYHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB JJis1 KOHTPOJIA
OCBOEHMA JUCIIAITJIMHbI

CoBOKymHasg OIEHKa MO JUCHUIUIMHE CKIAJbIBACTCS U3 OICHOK 3a BBINOJHEHHE 3
KOHTPOJIBHBIX palOT (MakcUMaibHas OIeHKa 15 0aimioB 3a KaxAyr0), MOATOTOBKH U 3aIUThHI
pedepara (MakcuMallbHas OIleHKa 15 0asioB) U UTOTOBOTO KOHTPOJIS B (hopMe 3a4eTa ¢ OLIEHKOU
(makcuManbHas orenka 40  6aioB).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOI PadoThI.

Paznenenue Bo3ayxa aacopOILMOHHBIM METOIOM C TOITY4YEHUEM KHCIOPOA.
Paznenenue Bo3ayxa aacopOILMOHHBIM METOJIOM C TOITY4YEHUEM a30Ta.
IIpuMeHeHre HU3KOTEMIIEPATYPHBIX IIPOLIECCOB B HEOPraHUYECKOU TEXHOJIOTHH.
ACcOpOIIMOHHBIE TPOLIECCH OYMCTKU U OCYIIKH Fa30BBIX CMECEH.
AGCopOIMOHHBIE TPOLIECCH OYUCTKU T'a30BBIX CMECEH.

MemOpaHHOe pa3/ieneHus ra3os.

Karanmtrueckue nponeccel O4MCTKU ra30BbIX CMECEH.

CoBpeMeHHbIE KaTaJIn3aTOpbl CHHTE3a aMMHaKa (COCTaBbl, METO/IbI TIOJTyUeHUs).

©oOoNo Ok wDdE

COBpeMeHHBIe arperaTLI 110 HpOI/ISBO}ICTBy pa36aBJ'IeHHOI/I aSOTHOI/I KUCJIOTHEI.
10 Mertoapl cuHTe3a Kapbamua.

11. Dkonoruyeckue MPoOIeMbl HEOPTaHUIECKONH TEXHOJIOTHH.

12. MeToapl OYUCTKH CTOYHBIX BOJ OT HOHOB TSKEIBIX METAIIJIOB.

13. OuncTKa ra30BBIX BBIOPOCOB TEXHOJIOTUU CEPHOM KUCIOTHI.

14. OuuncTka ra30B OT OKCHJIOB a30Ta B MPOU3BOJICTBE a30THON KUCIOTHI.
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15. MeTozp! CHUXKEHHS TEPMOIMHAMUYECKON HEOOPATUMOCTH XUMHUKO-TEXHOJIOTHYECKUX
npoueccos B THB.

16. DxcepreTuveckuii aHaJIN3 U €r0 OCHOBHBIE JIEMEHTHI.
17. DkcepreTrueckuii aHAIW3 MPOU3BOICTBA aMMHaKa MOIITHOCTHIO 1540 T NH3/ cyTku.

18. OcHoBHEIE CTPATCru MOJACpHHU3alU IMMPONU3BOACTB B TCXHOJIOI'MHU HCOPTaHNUYCCKUX
BCIICCTB.

19. WnTerpanus u nuBepcuduKkanys B aMMHUAYHOM IPOU3BOJICTBE.

20. IIpuHIMIIBI 3KOJIOTUYECKOM TOJIEPAaHTHOCTH TEXHOJIOTHYECKUX YCTaHOBOK.
21. IlyTu COBEpIIEHCTBOBAHUS MPOU3BOJCTBA a30THON KUCIIOTHI.

22. AnpTepHaTHBHBIE METOBI pa3elIeHHs BO3IyXa, 001aCTH MCIIOIB30BaHHS MOTyYaeMbIX
ras’os.

23. CBsi3b pa3BUTHUS KPHOTCHHON TEXHOJIOTUHU C IIPOTPECCOM HOBBIX OTpacieit
MPOMBIIIJICHHOCTH.

24. OcoOeHHOCTH arperaToB TPEThEro MOKOJICHUS MPH MOTyYSCHUH aMMHAKA.

25. O6’beI[I/IHCHHaH CXEMa IpOU3BOACTBA aMMHUAKa U METAaHOJIA, ITYTU COBCPIHICHCTBOBAHUSA
mpounecca.

8.2. HpI/IMepbl KOHTPOJIbHBIX BOIIPOCOB JIsl TEKYHIECI0O KOHTPOJIA OCBOCHHUSA TUCHUIIJINHBI

JIist TeKymero KOHTPOJIsi MPEAyCMOTPEHO 3 KOHTPOJIbHBIE paboThl. MakcumaiibHast

OLICHKA 34 KOHTPOJBHYIO pa60Ty cocrasisgeT 15 0amIoB COOTBETCTBEHHO:

Paznesn 1. Ilpumepsl BonpocoB K KOHTpoubHO#I paGore Ne 1. KonrTpoabHast padora
Co/IepsKUT _3 Bompoca, o _5 6a/1710B 32 BONPOC.

Bomnpocel kK KOHTPOJILHOI padoTe no pa3zaeny 1

1.
2
3
4.
S.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.

Onpenenenue napaMeTpoB MOPUCTOM CTPYKTYpPHI aICOPOCHTOB U KaTaJll3aTOPOB.

Teopernueckue OCHOBBI Mpoliecca ra3u(uKanuy TBEPAbIX TOIIMB.

OcHOBHbIE NPOAYKTHI, 00pa3yroliyecs Mpu MUPOJIN3€ TBEPAOTO TOIIMBA.

Pacuer paBHOBECHBIX COCTaBOB I'a30BbIX CMECEU

HuzkoremneparypHble UK BO3AYXOPa3e/IUTEIbHBIX YCTAHOBOK
OU3NKO-XUMUYECKUE OCHOBBI KOHBEPCHH NMPUPOAHOIO T'a3a BOJASHBIM [TAPOM.
DU3NKO-XUMUYECKUE OCHOBBI KOHBEPCUM NTPUPOAHOIO T'a3a KUCIOPOAOM.
TepMonnHaMuKa npouecca KOHBEPCUU IPUPOIHOTO rasa.

CocTaBsl U CBOMCTBA KaTaJIN3aTOPOB IBYXCTaJUINHOW KOHBEPCUM METAHA.

CocTaBsl U CBOMCTBA KaTaJIN3aTOPOB JABYXCTAINNHON KOHBEPCUHU OKCHJIA YIIIEPOJa.
BricokoTeMneparypHas HeKaTaJIUTHUeCKass KOHBEPCHSI PUPOIHOTO rasa.

Pacuersl cucteM cuHTe3a aMMHaKa

PacueTsl B mpon3BOICTBE CEPHOM KHCIOTHI CEPHOM KUCIIOT

MatepuanbHble 6aaHChl B TPOU3BOJICTBE KapOaMuaa

TepmoauHaMuyeckuii aHaIU3 paselieHNe ra3oBbIX cMeceit aICOPOLIMOHHBIM METOAOM.
[Tnazmoxnmnueckoe paznoxenue CO2 u nonyuenue CO.
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IIpumepHbIe 3a1a44 K KOHTPOJIbLHOM padore Nel

1. Onpenenutb paBHOBECHBIM COCTaB KOHBEPTHPOBAHHOI'O rasa, MOJIY4aeMOIo Mpu
KOHBEPCHHU METaHa CMEChIO BOJSHOIO IMapa U KUCIOPOa0000raiieHHHbIM Bo3ayxoM (40 % Oo).
CootHomenne Mexay oobemamu komnoneHToB CHas : H2O : O2: N2 B ricxoHOM Ta30B0OM cMecH
1:1:0,6:0,9. Temneparypa pudopmunra 827 °C, obmiee naBienue 1 atm.

2. Onpenenuth pPaBHOBECHBIM COCTaB KOHBEPTHUPOBAHHOTO Ta3a, 00Opa3yrollerocs
P KOHBEPCHMM METaHa CMECBhI0 BOJSHOIO Iapa, AMOKCHIA YIVIEpoJa M KHCIOPOAOM.
CootHomenne Mexay oobemamu koMrnoHeHTOB CHa : H20 : CO2 : O2 B ucxoaHOW ra3oBoOu
cmecu 1:0,7:0,3:0,6. Temnepatypa kousepcun 927 °C, naBineHue B KOHBepTope 1 aTm.

3. CocTaBuTh MaTepHUaIbHBINA OaTaHC TPyOUATON MeUYrd KOHBEPCHUU MPUPOIHOTO rasa
(1-ast crymenb koHBepcuu), umeroriero coctas (% 00.): CHs — 97,8; C2He — 0,5; C3Hg — 0,2;
CsHio — 0,1; N2 — 1,4. CoorHomenne o0bEMOB map/ra3 B HCXOAHOM CMecCH 2,5; CTENeHb
KOHBepCcHM rasa mo yriaepoay 67 %; temmneparypa raza Ha Bxoje B neub 380 °C, Ha BbIXoje
700 °C; remmneparypa npiMoBbiX Ta3oB 800 °C; naBieHue B KOHBEpTOpe 1 aT™M; TOMOJIOTH METaHa
paznararorcs nosiHocThio; cootHoweHue CO : CO2 B kKoHBEpTUPOBaHHOM raze 1:1.

4, CocTaBuTh TEIUIOBOW OanmaHc TpyOUYaTOl MmeYr KOHBEPCHUU MPUPOAHOTO ra3a (1-as
CTYIIEHb KOHBEPCHUM) B YCIOBUSX 3a/1aHus 3.

S. CocTtaBuTh MaTepHaldbHBIM OajgaHC IIAXTHOTO KOHBEpTOpa pPHPOPMHUHTA
NPUPOJHOTO Ta3a (2-asg CTyNEeHb KOHBEPCHH) KHCIOPOJAOM BO3JyXa M BOISHBIM MapoM U
onpeseNuTh 00beM KaTammusaTopa ans koHeepcuu 1000 M® cyxoro rasza. Temmeparypa rasa Ha
BbIX0J1e U3 TpyOuaroii neun 700 °C; remmneparypa Bo3ayxa nocrymnarouero Ha okucienue 20 °C;
TemrepaTypa raza Ha Bbixoge u3 kouBeptopa 850 °C. Cootnomienue (CO+Hz) : N2 B B
KOHBEepTUpOBaHHOM Ta3ze 3,2. CocTaB NMPUPOIHOIO raza MPUPOJHOTO raza MPUHATH MO JaHHBIM
3a1aHus 3.

6. CocTaBuTh TEIIOBOM OanaHC HIAXTHOTO KOHBEPTOpa PU(POPMHUHIA MPUPOIAHOIO
rasa B yCJIOBHSX 3amaHus 21.

1. ['a3, BEIXOQAIIMI U3 MIAXTHOIO KOHBEPTOpPA IMPUPOIHOIO ra3a, UMEIOIIHUNA COCTaB
(% 06.) CO - 36,0; Ho — 35,5; CO,—5,5; N2 — 23,0, mocTynaer Ha JaibHEHIIyI0 mepepaboTKy B
OT/IeJIEHHE KOHBEPCHM OKCHJA YIJIEpOa BOJASHBIM I1APOM, KOTOpas MPOTEKAET MPU TEMIIEpaType
550 °C, naBnenun 1 atM M cooTHouieHuu map / ra3 = 1. OnpenaenuTb paBHOBECHYIO CTENEHb
KOHBEPCHUU U COCTaB KOHBEPTUPOBAHHOTO Ta3a.

Paznen 2. Ilpumepsl BONpPOCOB K KOHTPOAbHOH pabore Ne 2. KonrTpoabHasi padora
coiep:KuT _3 Bonpoca, no _5 0a//10B 32 BOIPOC.

Bonpochl K KOHTPOJILHOI padoTe o pasaeny 2

1. OrnpeneneHnst NPOU3BOINTEIBHOCTH PEAKIMOHHBIX alllapaToB

2.  Pacuer KpHOTeHHBIX MMPOIIECCOB

3. OcHoBHas ammapaTypa mpolecca KPHOTEHHOTO pa3ZefieHHsi KOKCOBOTO ra3a C IIeIbIO
MOJIy4eHUsI a30TOBOJOPOTHOM CMECH.

4, TexHomornueckas cxema rnporiecca ra3uuKaiy TBEPIAbIX TOTIIUB.

5. Konctpykuuio o0opynoBaHus Ais Ta3upUKAIUN TBEPIbIX TOTUJIHB.

6.  OcoOeHHOCTH 000pYIOBAHUS JIJIsT KOKCOBAHUS KAMEHHBIX YTJICH.

7.  TlepBuuyHBIC METOJBI OUUCTKH KOKCOBOTO Ta3a
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10.

TexHonornyeckass cxema ¥ KOHCTPYKIIMSI OCHOBHOTO OOOpY/IOBAaHUSI KOHBEPCHM OKCHJIA
yrieposa.

Oco0OeHHOCTH KOHBEPCHU MTPUPOIHOTO Ta3a B TPyOUAThIX Mevax.

TexHonmoruyeckasi cxema U KOHCTPYKIMS OCHOBHOT'O O0OpYIOBaHHS KOHBEPCHUU OKCHAA
yriaepoaa.

IIpumepHbIe 321a4M K KOHTPOJIbHOI padote Ne2

CKONBKO BOJSHOTO Mapa HeoOXOmuMo H3pacxomoBath Ha 100 M® mcxomHOro Tasa mpu
KoHBepcun okcuna yraepoaa npu 500 °C mist obecniedeHus cTereHn KOHBEPCHH, PaBHOM
0,91. CocraB ucxomuoro raza (% o06.): CO — 37; H» — 35; CO2 — 6; N2 — 22,0.
Paccuunrathk cocTaB cyXxoro KOHBEpTUPOBAHHOIO ra3a.

Ha xonBepcwuro nocrymaer ra3, umerommii coctas rasa (% 006.): CO —37; Ho —39; CO2 —
4,2; N — 22,8, Tlepen koHBepcHEH K raszy I00aBiISIOT BOASHOW map B 00BEMHOM
cooTHomieHun map / raz3 = 1 / 1. Temneparypa peakiMOHHOW CMECH MEpea CIIoeM
karanuzatopa 420 °C; crenenp koHBepcuu 0,8. Ha ckonbko MOBBICUTCS TeMIleparypa
rasza, ecii mpoliecc MpoTeKaeT aanadaTu4ecKu?

Omnpenenutb 00bEM U YaCOBYIO MTPOU3BOIUTEIIHFHOCTD JKEJIE30XPOMOBOTO KaTaIl3aTopa
11t kouBepeuu 1000 M MOJIYBOJIIHOTO Ta3a, conepixkaiiero 35 % 06. CO npu o0beMHON
ckopocTtu KouBepenu 350 ul, Temmeparype 450 °C u nanennu 1 arm. Crenens
koHBepcuu 0,8; cooTHomeHue nap / raz =1/ 1, moxs cBo6ogHOTO 00BEMa KaTaIn3aTopa

u=0,47

Onpenenutb paBHOBECHBIH COCTAaB KOHBEPTHUPOBAHHOTO Trasa, IOJIy4aeMoro Mpu
KOHBEPCHHM MeETaHa CMECBhI0 BOJSHOIO Mapa U KHUCIOPOJ00OOTallleHHHBIM BO3TyXOM
(40 % 0O2). CootHomienne Mexay oobemamu kommoneHToB CHa : H2O : O2: N2 B
ucxogHou razosoit cmecu 1:1:0,6:0,9. Temmepatypa pudopmunra 827 °C, obuiee
nasieHue 1 aTm.

OnpenenuTh PaBHOBECHBIH COCTaB KOHBEPTHPOBAHHOTO Tasza, OOpa3yromierocs IMpu
KOHBEPCHHM METaHa CMEChI0 BOJSHOTO Tapa, JUOKCHIA YIJIepoJa W KHCIOPOJOM.
CootHomienne Mexay obbemamu kommoHeHTOoB CHs : HO : COz : Oz B ucxomHou
razoBoi cmecu 1:0,7:0,3:0,6. Temnepatypa kouBepcun 927 °C, naBienue B KoHBepTOpe |
aTM™.

CocTaBuTh MaTepuaibHBI OanaHc TPyOUaTOil Medyn KOHBEPCHUHU MPHUpPOAHOTO rasza (1-as
CTyIeHb KOHBepcHH), umeroriero coctaB (% 00.): CHs — 97.8; C2He — 0,5; C3Hg — 0,2;
CsHio — 0,1; N2 — 1,4. CooTHomieHue 00beMOB Map/Ta3 B UCXOIHOM cMecH 2,5; CTeNeHb
KOHBepcuM Taza mo yriepoay 67 %; Temmeparypa raza Ha Bxone B neub 380 °C, Ha
Bbixoze 700 °C; temneparypa abpiMoBbIX ra3zoB 800 °C; naBieHue B KOHBepTope 1 aTm;
TOMOJIOTH METaHa pa3iaraloTcs MOJHOCThIO; cootHomenne CO : CO2 B
KOHBEPTUPOBaHHOM rase 1:1.

CocTaBUTh TEIUIOBOW OanmaHc TpyOuaToW MMeYd KOHBEpPCHHM NpupojaHoro rasza (1-as
CTyIleHb KOHBepcHH), umeroriero coctas (% 00.): CHs — 97.8; C2He — 0,5; C3Hg — 0,2;
CsHio — 0,1; N2 — 1,4. CooTHomieHne 00beMOB Map/Ta3 B UCXOIHOM cMecH 2,5; cTeneHb
KOHBEpPCHH Ta3a 1o yriepoay 67 %; temmeparypa ra3a Ha Bxojae B medb 380 °C, Ha
Beixojzie 700 °C; temmnepatypa npiMoBbIX Ta3oB 800 °C; maBineHue B KoHBepTOpe 1 aTwm;
FOMOJIOTM ~ME€TaHa pas3jaraioTcs MOJIHOCThIO; cooTHomeHue CO : CO2 B
KOHBEPTHPOBAaHHOM Trase 1:1.
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8. CocraBUTh MaTepHAIBbHBIN OAJIAHC MMAXTHOTO KOHBEPTOpa pruOPMHUHTA TPUPOTHOTO Ta3a
(2-ast crymeHb KOHBEPCHH) KHUCIOPOAOM BO3JyXa W BOJSHBIM IMApOM U OINPEACIHTH
06beM Katanuzatopa s kosepeuu 1000 M3 cyxoro rasa. TemmepaTypa ra3a Ha BBIXOJIE
u3 Tpybuaroit meun 700 °C; TemmepaTypa Bo3ayxa moctymnaromiero Ha okucienue 20 °C;
TemIeparypa rasa Ha Beixoje u3 kouepropa 850 °C. CootHomenue (CO+H2) : N2 B B
KOHBEPTHPOBaHHOM rasze 3,2. CocTaB MPHUPOTHOTO Ta3a MPUPOIHOTO rasa MPHUHSITH IO
JTAHHBIM 3aJIaHus 3.

Pazgen 3. Ilpumepnl BONPOCOB K KOHTPOJbHOH padore Ne 3. KonrpoubhHasi padora
COJEP KT 3 BONpoca, 1o S 6a/u10B 32 BONPOC.

Bonpockl kK KOHTPOJILHOM padoTe o pa3zaeny 3

1. PU3UKO-XUMHUYECKUE OCHOBBI KOHBEPCUHU ITPUPOJHOTO I'a3a KUCIOPOIOM.

2. Pacyer cocTaBOB KOHBEPTUPOBAHHOIO ra3a.

3. CocraBbl U CBOMCTBA KaTaJM3aTOPOB ABYXCTAIUHHON KOHBEPCUU METAHA.

4. CocraBel M CBOICTBa KaTaJlu3aTOPOB IBYXCTaJMWHON KOHBEPCUU KOHBEPCUU
OKCHJA yIIepoaa.

S. PacueT u aHanmu3 MaTepuaIbHBIX U TEIUIOBBIX 0AlaHCOB TEXHOJIOIMYECKON CXEMBI
CHUHTE3a aMMHAaKa.

6. TepmoauHaMuyeckuil aHaiau3 pas3felieHHe Ta30BbIX CMeceil aacopOLMOHHBIM
METOJOM.

7. DKosoruyeckre npodaeMbl OCHOBHOTO HEOPTaHUUECKOT0 CHHTE3a.

8. Meroabl OUUCTKH OTXOASIIMNX Fa30B CEPHOKUCIOTHBIX IPOU3BO/ICTB.

9. MeToapl OUNCTKH OTXOAAIIMX ra30B a30THOKUCIOTHBIX IIPOU3BO/CTB.

IIpumepHbIe 321a4M K KOHTPOJIbHOI padote Ne3

1. Tlpu rasudukanuu Kokca , coaepxamiero 96,5 % C u 3,5 % H20 no macce, ¢ BOASHBIM
napoM TOJY4YEeHHBIH BOJSHOM ra3 conxepxkut 6% COz (06.). Paccumrars coctas
MOJyYeHHOr0 Ta3a MpHu razupukanuu 1 T KOKca YKa3aHHOTO COCTaBa M COCTaBUTh
MaTepuaibHbId Oananc, mpu 3ToMm nporekatoT peakiuu: C + HoO = CO + Ha (ocuosnan);
CO+ H0= CO2 +H» (mobounast)-

2. OmnpenenuTh COCTaB rasa 1Mmocjie KOHTAKTHOTO ariapaTa IpHu OKUCICHUU JTUOKCHIA CEePBI,
pacxo/l BO3AyXa M COCTaBUTh MaTepHAIbHBIM OajaHC KOHTAKTHOTO OTIEJICHHS, €CIIH
MpoU3BOAUTENBHOCTh ammapaTta 10 000 M3/d4 HCXOMHOTO Trasa CIEAYIOLIEro COCTaBa,
%(00.): SO2- 8,5; 02— 12,5; N2 — 79. Crenens okucnenus SO2 B SOz cocraBisier 98 %.

3. OmpenenuTh KOJIUYECTBO BIaru, MCIapyUBILICHcs B pe3yabTaTe IK30TEPMHUUECKON peaKkiuu
Heirpanuzamuu: HNO3z + NHsz = NHs NOs  u cocraBuTh MarepuanbHbIi OamaHc
anmapara UTH. IlpomsBomurtenbHocTh HewTpammzatopa 20 T NHs NOsz B wac. B
npou3BocTBe TpumeHsieTcss 47 %-nas azotHas kuciota U 100 %-HbIi Ta3000pa3HbIi

ammuak. M3 HelTpanu3aropa aMMUavHas CEIMTPa BHIXOTUT B BHJe 60 %-HOTO pacTBopa
NH4 NOs B BOJIE.

4. OnpenesuTh COCTaB MPOJYKTOB MPH 3JICKTPOJIU3E BOJHOTO PACTBOpA XJIOPHA HATPHUS U
COCTaBUTh MaTEpHAJbHBIN OallaHC JJIETPOSU3Epa, PEaKIMs HACT M0 CIEAYIOIIeMY
ypaBuenuro: 2 NaCl + 2 H,O = 2 NaOH + Cl, + H,. Konnentparus NaCl B pactBope
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310 r1/n, TUIOTHOCTH pacTBOpa TIPH YCIOBHSIX  JJICKTPOJIHM3a 1,17 «xr/n
[TpousBonuTensHOCTH 1O XJ10py 500 n/4ac, crenens paznoxenus 50 %.

5. B xononHe cuHTe3a Kapbamuaa auametpoMm 1,3 M u BbicoTol 24 M mpousBoautcs 790
T/cytku Kapbamupa (33 t1/4). Ilpu crenenn npespamienus X, = 0,60 1 MonbHOM

cootnomenun NH3/CO2 = 4/1 pans oOecnedyeHWs AaHHOW NPOU3BOAMTEIHHOCTH
HeoOxomuma mogava 40 275 kr /a CO2 u 62 100 kr/a NHiz. Onpenenuts yaenbHYO
POU3BOIUTENHFHOCTH PEAKTOPA.

6. Cyxoii momyBoasHoli ra3 cocraBa (% 00.): CO — 37; H2-35; N2 — 22; CO2 — 6,0 —
noaBepraercs kouBepcuu mpu S00 °C . OnpenenuTh COOTHOIICHUE BOMSHOW Tap : ras,
obOecrieunBaroIliee pPaBHOBECHYIO CTeleHb KoHBepcuH, paBHylo 0,51. Koncranra
paBHOBECHsI KOHBEPCHMM MOHOOKCHZA YyIJIepoJla HMMEET CIEAYIOUIYI0 TeMIIepaTypHYIO

3aBHCUMOCTb:
Ilg K = - (2059/T) + 1,5IgT - 1,82*10°T + 5,65*107'T2- 8,2*1011T3- 1,53.
1. Paccunrare MarepuanbpHBIA OalaHC CHHTE3a KapOaMuja MPOU3BOIAUTEIHLHOCTHIO

nexa 3,75 t/gac. Ucxonmubeie nmaHHBIC: AaBieHue B kosoHHe 200 arta, temmeparypa 190 °C,
CTEeNEeHb U30bITKa aMMHUaKa OT CTEXMOMETpHUecKoro konuuectna - 100%, crenens npeBpaleHus
kapbamara B MoueBHHY 60%, cTereHb Pa3ioKeHHs] MOYEBUHBI IPU AUCTUIUISALNN U yIIapUBAHUU
15%. B rotoBoii mpoaykiuu coaepxutcs 98% kapbamua.

8. CocTtaBuTh MaTepuajbHBId OanaHC TMOTJIOTHUTEILHOM KOJIOHHBI abcopOuuu
HUTPO3HBIX Ta30B B MPOU3BOJCTBE A30THON KHUCJIOTHI, €CIM COCTaB T'a30BOM CMECH TMOCie
OKUCTUTENBHOW KOJOHHBI (% 00.): NO2 — 10,42; NO — 2,6; Oz — 5,76; H2O — 3,44; N, -77,78.
[TpousBomutensHOCTh yecTanoBKH 1500 T HNO3 /cytku B epecuere Ha 100% -Hy1o.

8.3. BOl'[pOCbI AJISI HTOTOBOI'0O KOHTPOJISI OCBOCHUA TUCHUIIJINHBI

DK3aMEHAIIMOHHBIA OMJIET BKITIOUAET KOHTPOJBHBIE BOMPOCHI 1O pazzenam 1-3 u paboueit
IIPOrpaMMBbl TUCLUIUIMHBI, COAEPKUT 2 TEOPETUYECKUX BOIIPOCa U 3a1ady. TeopeTnueckue
BOIIPOCHI o1leHuBatoTcs o 10 6amuioB Kaxabli, a mpakTudeckuil B 20 0aios.

8.3.1. IlpuMepbI KOHTPOJIBLHBIX BONIPOCOB /IJISI HTOTOBOI'0 KOHTPOJIsI OCBOCHMSA
AMCIMILIMHBI (2 CeMeCTp — 3a4em ¢ OUeHKO).
DK3aMEHAIIMOHHBIA OWJIET BKIIIOYAET KOHTPOJBHBIE BOMPOCHI MO paszaenam 1-3 u
paboueil mporpaMmbl TUCHUIUIMHBI M COIEPKUT 2 TEOPETUUECKUX BOMPOCa U 3a/]1ady.

ChbIpbe B XUMHUECKON TEXHOJIOTHH.

OcHoBBI MeTOJ1a PPAKIIMOHHOMN KOHJIEHCAIIMH CJIOKHBIX T'a30BbIX CMeceil.
TepMuueckas nepepaboTka MUHEPATIBLHOTO ChIpbst €3 AOCTYIa KUCI0pO/a.
XOJI0IUIBHBIE LIUKIIBI U UX IPUMEHEHHUE IS ITOJIyYEHUS CKMIKEHHBIX T'a30B.
IIpoMmsbllIEHHBIE ITApaMETPBI CHHTE3a aMMHUAKA.

VYTIeBOIOPOHBIN METO MTOIYYEHUS alleTUIICHA.

DU3UKO-XUMHUYECKHE OCHOBBI KOHBEPCUU METaHa.

DU3NKO-XUMHUUECKUE OCHOBBI KOHBEPCUU OKCH/IA YIIIEpOa.

© oo Nk wdPE

KonuentpupoBanue pa3z0oaBieHHON a30THOM KUCIOTHI.

[EN
©

Texnonorust kousepTHpoBanusi CO B COBpeMEHHBIX arperarax CMHTe3a aMMHUaKa.

[EN
=

Du3nKo-XUMHYEeCKHE OCHOBEI OKHCIIEHUS AWOKCHUAa CEPbI B TPUOKCHU/I.

22



12. JIBoliHOE KOHTAKTUPOBAHUE B MPOU3BOJICTBE CEPHOM KUCIIOTHI.

13. Coblpbe B TEXHOJOTHH OCHOBHOTO OPTaHMYECKOrO CHHTE3a: BHU[bI, 3HAUYEHHUE, CIOCOOBI
oOoraieHus.

14.  TlomyueHue BOOPO/Ia METOIOM KOHBEPCUU YITIEBOIOPOIHOTO CHIPHSL.

15. Ocob6ennoctu katanu3atopoB kousepcuu CO.

16.  KpuoreHHslif METOJ OYUCTKHU U Pa3/ICIICHUS I'a30B.

17. CucreMbl cHHTE3a METaHOJA.

18.  KaranuzaTopbl OKMCIIEHUS JUOKCHIA CEPbl B TPUOKCHU/: COCTaBbl, CBOWCTBA, CHHTES.

19.  KoHCTpyKTHUBHBIE 0COOEHHOCTH peakTopoB kKoHBepcuu metana u CO.

20.  Du3HMKO-XUMHUYECKUE OCHOBBI Pa3/IeICHUs BO3/1yXa KPHOT€HHBIM METOJIOM.

21.  DuU3HMKO-XUMHUYECKUE OCHOBBI OKUCIICHHS aMMHAaKa.

22. [TpuHIUIIBI KOMITIEKCHOTO MPOU3BOCTBAa aMMHaKa U KapOaMua.

23. Cikuranue cepbl U CEpOBOJIOPO/Ia B TPOU3BOACTBE CEPHOM KUCIIOTHI.

24,  OuU3MKO-XMMHYECKHE OCHOBBI OKHUCIICHHS aMMHaKa B IPOU3BOJICTBE A30THOW KHCIIOTHI.

25.  KaranuTtnueckoe rugpupoBaHHe OKCUIOB YIIepoaa.

26.  TepMoXuMHUYECKHE ITUKJIIBI IPU MOJIYUYEHUU BOJOPOAA U ApP. HEOPTAHUYECKUX BEIIECTB.

217. Karanuzatopsl konBepcun CO: cocTaBbl, CBOMCTBA, CHHTES.

28.  Karanm3aTopbl KOHBEPCHU METaHA: COCTABbI, CBOMCTBA, CUHTES.

29. KaranuzaTopsl cMHTE€3a aMMHUaKa: COCTaBbl, CBOMCTBA, CHHTE3.

30. OCHOBBI 2JICOPOITMOHHOTO PA3/ICICHUS Ta30B.

31. TexHoMOrNMS CHHTE3a aMMHaKa: COCTaBbI, CBOMCTBA, CHHTE3.

32. AOcopO1Hst TPUOKCHIA CEPBI B TPOU3BOJICTBE CEPHOM KUCIIOTHI.

33.  Teoperuueckuie OCHOBBI OTYyYEHUS BOJIOPOAA INEKTPOXUMUUYECKUM METOIOM.

34.  Du3HKO-XMMHYECKHE OCHOBHI IOBEPXHOCTHBIX SIBICHUMN: afcopOLus, aicOPOSHTHI.

35.  Teoperuueckrie OCHOBBI CHHTE3a METAHOJIA.

36. [TepepaboTka OKCHAOB a30Ta B pa30aBICHHYIO a30THYIO KUCIIOTY.

37. ["a3udukanys TBEPIOTro TOILIMBA.

38. OOxHT cepocoepKaIInuX PY/I.

39. AOCOpOLIMOHHBIE METO/IBI OYUCTKH Ta30B OT OKCHOB YTJIEpOa.

40. OcHoBHBIE OCOOEHHOCTH COBPEMEHHBIX arperaToB JUIsl MPOU3BOJCTBA HEOPTaHUYECKUX
HPOIYKTOB.

41.  KatamuTuuyeckoe THApupOBaHHE CEPOCOAEPIKAIINX COSTUHEHHH.

42.  llomydeHue peiKHX Ta30B U UX PUMEHEHHE.

43. ["a3udukanus TBEpAOro M *KHUAKOr0 TOILUIUBA.

44, MeTo/1bl KaTATUTHYECKOTO 00€3BPEKUBAHUSI OTXOSAIIMX I'a30B.

HpHMeprlﬁ CIIMCOK MPAKTUYIECCKHUX 3a1a9 IK3aMCHAIIMOHHBIX ouieToB

1. 3amucare BBIpaXEHHE W pacCUMTaTh COJACpXKAHME aMMHaka B PABHOBECHOM
a30TOBONOPO/HOM cmecu. Ycmosus: (/K =300, conepxanue nnepTHbix npumecedt Cun=9 %,
P=450 ar.

2. Paccuurars COACPIKAHUEC aMMHaKa B CMCCHU C BO3yXOM IIpH €10 IMOJITHOM OKHMCIICHHWU Ha

IUTATHHOBOM Katajm3arope npu cootHomenne O2/NHz=2,5
3. PaccuuTaTh cocTaB pPaBHOBECHOH a30TOBOJOPOAHOW cMecH. YcioBus: P=29.4 MIla,

CI/IH:7 %, ,ﬂKp :19,7.
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4. OmpenenuTh COAepKaHWE Ta3000pa3HOr0 aMMHaKa M a30TOBOJOPOJHOW CMECH Ha
*uakuM ammuakom ripu P=30 MIla, t=200 °C u ko3 durmente A=1,875
5. OmpenenuTh paBHOBECHBIN COCTAB T'a3a B MOJBHBIX J0JsAX rpu KoHBepcuu CO BOASHBIM

napom. Ycnosus: /K =12, coorHomenune nap/raz=2/1.

6. PaccumTarh cocTaB raza B COCTOSIHUM paBHOBecHs npu auccouumanuu NOz. YcnoBus:
P=5 ar, t=450 °C, /K, =1.

7. OrmpenenuTh COCTaB HMCXOJHOM CMECH M HHUTPO3HBIX Tra3oB MpU MHPOU3BOJCTBE 1T
A30THOU KHUCTIOTHI 1pu coepxannu NHs B amMuaunoBo3yiHoOM cmecu 11,5 06. %.
8. OmpenenuTh paBHOBECHBIN COCTAB T'a3a B MOJBHBIX A0JAX MpH KoHBepcuu CO BOISHBIM

napom. /K, =12, coornomenue nap:raz=3:1.

9. Ha BogHYyIO OYHMCTKY IOCTYyIAaeT KOHBEPTUPOBAHHBIN Ta3, copepxkanuii 19 %, 06. CO>
Onpenenutb pacxo/l BOJIbI HA OYUCTKY 175 M® HCXOIHOTO ra3a 10 KOHEYHOTO conepxxanusa CO2 ,
paBHOoro 2 % 006., eciu cCTelNeHb HACHIIEHUS BOABI B CKpyOOepe cocrtaBuser 80 % ot
paBHOBecHs. PaBHOBecHas pactBopumocts COz B Bozie 3,7 M/ M2,

10. Onpenenuth W3MEHEHHE OHHTAIBIIMM IPH aauabaTHYECKOM PACIIMPEHHUU CKATOTO
BO31yXa OT JamicHHs 35 Oap g0 gaBieHus 3 Oapa, eclid HavajdbHAs TeMIIepaTypa Iporecca
paBHa -133 °C.

11. OmpezenuTh KOTUYIECTBO agcopOenTa, Heodxomumoe s ounctkr 1500 M3 cunTes-raza
OT CepoCoJiepXKallUX COCIUHEHUH, eCIU ero akTUBHOCTH cocTaBisieT 80 % OT paBHOBECHOM.
a = 25 me /2 KoHmeHTpamus cepocoiepKamux COeIMHCHNN B Ta3oBoi cmecu 0,5 /M.

paesu
12. Onpepenuthb TeruIoNnepenaa Mpyu UCIIAPESHUN KUIKOTOo a30Ta pu 30 ar.
13. Omnpenenuth KOHCTAaHTHI «a» U «b» ypaBHenun Ban-nep-Baanbca s Bo3ayxa, HCXOI

U3 KPUTHYECKUX 3HAYCHMIA: P, = 38,4 k2l cm?, T,qj =132 K, R=2927 .

14. OmpenenuTh TepMollepenany M TeIUlonepenan Mpu aauabaTUdeckoM pPacUIupeHUun
CKaToro azoTa OT AaBieHus 15 6ap g0 gaBneHus 2 6ap, ecliv HavyallbHas TEMIEpaTypa mpoiecca
pasHa 153 °C.

15. OmpenenuTh KOJIMYECTBO a30Ta BBHICOKOTO M HHU3KOTO MJABIEHUS B LHUKIE C JABYMS
JTaBIICHUSIMH. YcmoBus:

t=—45°C, p,=1 p,=6, p;=200re/cM®, X0, =275 kKan! xe

16. OmpenenuTh XOIOAMIBHBIA KOAPOUIIMEHT KOMITPECCHOHHOM XOJIOAMIFHON MaIIuHBI, €CITN
Temneparypa B ucrapurene -23 °C, a B konnencarope 27 °C.

17. BbluuCIuTh TEOPETUYECKYI0 MOIIHOCTh, 3aTPauMBaEMyl0 XOJIOJWJIBHOW YCTaHOBKOM,
otBogsAmel B cekyHay 17400 JIx mnpu -19°C (temmeparypa wucnapenus). Temmeparypa
koHzaeHcarmu 15 °C.

18. Omnpenenuth no quarpamme S —T wuHTerpanbHblii AT u u3oTepmudeckuit Al 3 dexTs
apoccenupoBanus Bozayxa ot 200 no 1 at. HauaneHasg Temneparypa Bozayxa 290 K.

19. Haiitu no auarpamme S—T TemIOTy UCTIapeHUs KUIKOTO BO3/1yXa IPH JaBJICHHUH 5 aT.

20. Omnpenenuts Mo quarpamme S—T W3MeHeHHe TemrepaTypsl AT U M3MEHEHHE DHTAJBITUH
Al (Terutomepenan) mpu W30IHTPONMUYECKOM pacHMpeHun Bo3ayxa oT P1 =5,6 no P,=14ar c
COBeplIeHneM BHelIHel padoTsl. HauanpHas Temneparypa Bozayxa Ti=115 K.

21. OmpenenuTh OJIO KUJKOCTH, KOTOpasi o0pasyercs MpH JPOCCETUPOBAHNH Bo3ayxa oT 80
1o 1 ar. HauaneHas Temneparypa cixaroro Bosayxa 140 K.
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22. OnpenenuTh KOJIWYECTBO TEIUIa, KOTOPOE OTHUMAET B TEIUIOOOMEHHMKE | MOJIb a30Ta mpu
HOBBILLIEHNH ero Temneparypsl oT 85 1o 300 K nox naBnenuem 1,5 ar.

23. Ilo muarpamme S—T omnpenenuTs TeMmeparypy Hayajda KOHJCHCALMM BO3AyXa II0J
nasnenusamu 6 at; 20 at; 40 ar.

24. BbMUCINT, MHUHHMAIBHYIO PA0OTy CXKMKEHHS | KI' BO3qyXa, UMEIOIIETO HAYAIbHOE
nasienue 1 at u temneparypy 300 K.

25. BpluuciuTh  CKIKAaEMyl  JIOJIF0  BO3JyXa X B IUKIE C  OJHOKPAaTHBIM
JIPOCCEITMPOBAHUEM M PACXOJ dHEPTHH Ha CxkmxkeHue |y, ecim P1 = 1 ar, P,=200 at, T1=300
K, motepu koioma B OKpyXKaroUIyld cpeay OT Hemopekymepauuu (,+0s=11,5 xmx/xr (333
Jbx/mons), 17,, =0,6.

8.4. CTpykTypa n npumepbl OMJ1€TOB IS 3auema ¢ oyenkoi (_2 cemecTp).

«Ymeeporcoaro» Munucmepcmeo Hayku u gvicuiezo 0opazosanus PO

1.0.3a. ka¢. THB u OI1 Poccuiicknii XHMHKO-TEXHOJIOTHYECKU YHUBEPCUTET

(JloimkHOCTD, HAMMEHOBAaHHE Kagenphl)
umenn /I.. MenaejieeBa
__ B.A. Konecuukos TexHo0JIOrnsl HCOPraHUYECKUX BelleCTB U
(IToamycs) (M. O. damunus)
JIEKTPOXMMHYECKHX NPOLECCOB
«_» 2024r

18.04.01 Xumnueckasi TEXHOJIOT U
Marmucrepckasi nporpaMma —
«TexHo0rust HEOPraHMYECKUX BEIeCTB M (PYHKIHOHAIBLHBIX
MaTepuaIoB»
TexHOJI0THsI 0CHOBHOI'0O HEOPTAHUYECKOT0 CHHTE3a

Buaer Ne 1
1. Tepmuueckas nepepaboTka MHHEPAIBHOTO CHIPBS 06€3 T0CTyMa KUCIOPOa.
2. Oco0eHHOCTH PHEPTOTEXHOJIOTHH IMPOU3BOJICTBA aMMHUAKa M a30THON KUCIIOTHI.

3. OmnpenenuTh paBHOBECHBIHM COCTaB ra3a B MOJIBHBIX J10JIAX MpH KoHBepcuu CO BOJSHBIM
napom. Ycnosus: /K =12, cootHomenune nmap/raz=2/1.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Ceipbe B OCHOBHOM XUMUYECKON TEXHOJIOTH.

no

XO0N0IUIbHBIE UKl U UX IPUMEHEHHE JIJIS TOJIyYEHHS COKMPKEHHBIX Ta30B
3. 3ammcarth BBIp@XEHHE W PACCUMTATh COACp)KaHWE aMMHaKa B PaBHOBECHOM

. . /K =300 .
a30TOBOPOJHOU CMECHU IJid YCIIOBUU: ’ , COOCPKAaHUEC HMHEPTHBIX IMPUMCECEH
Cpn-l:g %, P:450 arT.

3K3AMEHAIIMOHHBIN BUJIET Ne 3
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no

no

no

N

N

OcHoBBI MeTO/1a (PPAKIIMOHHOW KOHJICHCAITUU CJIO’KHBIX Ta30BBIX CMECEH.

OcHoBHBIE 0COOCHHOCTH COBPEMEHHBIX arperatoB JJisi MPOM3BOACTBA HEOPTAaHHMYECKUX
MIPOJTYKTOB.

Paccuurath comepxanue aMMuaka B CMECH C BO3JYXOM IIPU €TI0 MOJIHOM OKHCJICHUH Ha
IUIATHHOBOM Kartanu3arope rpu cootHouenun O2/NH3=2,5.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

[TpombITICHHBIE TAPaMETPhl CHHTE3a aMMHUAKa.

lNa3udukanus TBEpAOTrO M KUAKOTO TOTUINBA.

Omnpenenuth colepkaHue Ta3000pa3HOr0 aMMHaKa M a30TOBOJOPOAHON CMecH Haj
*)uakuM ammuakom rpu P=30 Mlla, t=200 °C u xoapdurmente A=1,87.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

KpI/IOI‘CHHHﬁ MCTOJ OYMCTKHU U pa3ACIICHHA I'a30B.
TeopeTI/I‘leCKI/IC OCHOBBI ITOJIYUCHUA BOAOPOAa JICKTPOXUMUYICCKUM METOAOM.

Paccunrtath coctaB rasa B cocTOssHMHM paBHOBecusi npu aucconmanuu NOz. YcioBus:
P=5 at, t=450 °C.

3K3AMEHAIIMOHHBLIN BUJIET Ne 6

TexHonorus KOHBCPTHUPOBAHHA COsB COBPCEMCHHBLIX arperarax CMHTC3a aMMHaKa.
HOJ'Iy‘lCHI/IC PEAKUX I'da30B U UX IIPHUMCHCHHUC.
OHpeI[eJ'II/ITB COCTaB HCXOHHOﬁ CMECHM M HHUTPO3HBIX TI'a30B IIpH IIPOHU3BOACTBC IT

a30THOM KHCIOThI. YcioBus: coaepxkanue NHs B ammuaunoBozaymHoit cmecu 11,5
00. %.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

AOGcopO1ust TPUOKCH/IA CEPHI B TPOU3BOJICTBE CEPHOM KUCIIOTHI.
Teopernueckne OCHOBBI CHHTE3a METaHOJIA
Omnpenenutb paBHOBECHBINM COCTaB raza B MOJIbHBIX A0JSX Mpu KoHBepcuu CO BOASIHBIM

napom. /K =12, cootHomenue map : ra3=3:1.

3K3AMEHAIIMOHHBIN BUJIET Ne 8

Karanutudeckoe ruipupoBaHue OKCHUIOB yIIIEpoaa.

Coxuranue cepbl ¥ CepOBOJIOPO/Ia B IPOU3BOJICTBE CEPHON KUCIOTHI.

Ha BomHyr0 OYMCTKY MOCTYMaeT KOHBEPTUPOBaHHBIN ra3, cogepxamuii 19 %, 06. CO2
OnpenenuTh pacxod Boabl Ha oumMcTKy 175 Mm% mcxomHoro rasa 10 KOHEYHOTO
conepxkanuss COz, paBHoro 2 % 006., eciu CTeNeHb HACHIIEHUs BOABI B CKpyOOepe

cocrapisieT 80 % oT paBHOBecus. PaBHOBecHas pactBopumocTs CO2 B Boze 3,7 M3/vl.
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9. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

9.1. PexomeHnayeMas aureparypa

A. OcHoBHasi IMTEpaTypa

1. [TonyyeHnue TEXHOJOTUYECKOIO ra3a Jyisl IPOU3BOICTBA AMMHUAKA, METaHOJIa, BOJOPOJA U
BBICIINX YIJIEBOJOPOAOB. TeopeTuueckue OCHOBBI, TEXHOJIOTHSI, KaTaIU3aTOPHI,
obopymoBaHue, CUCTEMBI ynpapiieHus: YaeoHoe mocooue / D.I'. Bakk, I'.B. lyknuH,
N.JI. Jleiitec - M., 2011. — 480c.

2. AnypoB C.A. KpUOreHHbl€ TEXHOJIOTuM pasnaeneHus razos. — M.: OOO «AP-Kouncanr»,
2017.-233 c.

3. Bopo6beB H.M. TexHonmorust CBI3aHHOTO a30Ta M a30THBIX ynoOpenuid. Munck: U3a-Bo
BI'TY, 2011.-216c.

4. TexHoyorus HEOpPraHMYECKHX BELIECTB M MHUHEpaJIbHBIX yIOOpEeHMi: Kypc Jexkuuil /
Hosropoackuii roc. YH-T uM. SApocnaBa Mygaporo. Benukuit Hosropon: M3a-Bo
HosrI'TY, 2007. — 237 c.

S. Anexuna M.b., Hcaesa B.11. Metaimoprannyeckue KapKacHble CTPYKTYPBI JUIsl OYMCTKH
U pazjaenenus razoBsix cpea. M.: PXTY um. .. Menneneena. 2018. — 76 c.

6. Anypos C.A., Hedenosa H.B., Anexuna M.b. Kpuorennbie TeXHOJIOTHH B IPOU3BOICTBE
Heoprannuyeckux BemectB. M.: PXTY um. JI.. Menneneena. 2021. — 120 c.

JlonojHuTEeIbHASA

1. Humunenko .M., Sukosckuit H.A., Bypmuctp M.B.,MensnukoB b.1, JIo6oiiko A.4.
[TpombInICHHBIN reTeporeHHbIi katanu3. — ['opimoBka, KI1 «I"opioBckas tunorpadus ,
2005.

2. INa6punsn O.C., OctpoymoB U.I'., ConoeeB C.H., MackaeB ®.H. Obmas xumust. — M.:
IIpocemenue, 2006.- 384c.

3. Mertoasl pacueTa 1o TexHojoruu cBsizanHoro azora / Ilox pen. B.M. Atpomenko. Kues:
Buia mkoia, 1985.- 312 c.

4. CrnpaBouHuk a3oT4uka (B 2-x T.). U3a. 2-oe. M.: Xumus, 1987. - 461 c.

5. CrnpaBounuk ceprokucnoryuka / Ilox pen. K.M. Manuna. M.: Xumus, 1971. — 640 c.

6. PomgnonoB A.M., Yan Ban Kyu. OcHOBBI 3K0N0OTHYEeCcKOi 0€30MacHOCTH MPOHU3BOICTBA
cepHoit kucnotsl / M.: PXTVY um. JI.1. Menneneesa, 2003. — 148 c.

7. DHepro- u pecypcocOeperaronie TEXHOJOTHHM B MPOU3BOJCTBAX MHUHEPATBHBIX
ynoOpeHul, amMmmuaka, Meranosnay. HaydHo-TexHudyeckue HOBOCTH. MHpopmanmoHHOe
o0ecrieueHrne NPEINPUITH XUMHUYECKONW MpoMbllUIeHHOCTH. Chenseinyck 4. M.:
Nudpoxum, 2004. — 96 c.

8. Cepa u cepnas kucnota-2017: C6. maTepuanoB 7-if MeXAyHapOIHONU HAyYHO-

nparuyeckoil kondepenuu.- M.: OAO « Uucturyt « TMHIUBETMET», 2017.- 92c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHGopManun
— Pa3garouHbIil WIUTFOCTPAaTUBHBIN MaTepHall K JEKIUAM.
— Ilpe3eHTanuu K JEKIUIM.
— MeTtoanyeckne peKOMEH IAlUU 10 BBITIOIHEHUIO JTA00PaTOPHBIX PadoT.

Hay4Hno-TexHn4eckne xKypHaibl:
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https://istina.msu.ru/publications/book/142636646/
https://istina.msu.ru/publications/book/142636646/

— Kypnan «Kypnan pusnueckoit xumun» ISSN 0044-4537
— Xypnan «Teopernueckrue ocHOBBI XuMuueckoi Texnomorum» ISSN 0040-3571
— XKypnan «Kuneruka u karanus» ISSN 0453-8811

Pecypcnl
Heobxooumocmu).

H(}OPMallMOHHO—TEIEKOMMYyHUKAIIHOHHOM

— https://www.elibrary.ru/defaultx.asp
— https://lib.muctr.ru/

ceTu Hurepner

(npu

9:3. CpencrBa odecriedeHUs1 OCBOEHUsI JUCHUILIMHBI (/Ipu neobxooumocmu)

Host

peanu3zauuu  paboyeil ImporpaMMmsl

00eCICUCHH OCBOCHUS JUCHUITIIMHBI:

HOArOTOBJICHBI

CIIEYIONINE CpPEeICTBA

— KOMIIBIOTEPHBIE NMPE3CHTAIIMN WHTEPAKTUBHBIX JieKIuil — 20 (oO1ee Ynuciao ciiaiioB —

300);

— 0aHK TECTOBBIX Sa,Z[aHI/Iﬁ IJI1 TEKYHIEro KOHTPOJA OCBOCHUSA AUCHUIIIMHBI (0611_[66

yrcio Borpocos — 100);

— 0aHK TECTOBBIX 3aJaHui JIJII UTOrOBOIO KOHTPOJII OCBOCHHUS IOUCIHUIIJIMHBI (o61uee

yrciio Borpocos — 100).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

Nudopmannonnyio

IMMOAACPIKKY HU3YyYCHUS

JUCIIUILINHEI

OCYIICCTBIIAICT

Nudopmannonno-6ubnroreunsii nentp (MBL) PXTY wum. .M. MenzneneeBa, KOTOpPBIi

obOecrieunBaeT OOYYaIOIIUXCSI OCHOBHOH  yueOHOH,

y4eOHO-METOUYECKOM M  Hay4HOM

JTUTEPATYpPOi, HEOOXOIUMOM JJII OpTraHHU3allid 00pa30BaTENILHOIO MPOIEcca MO JUCIHUILIUHE.
®ong MBI Ha 01.01.2025 1. cocraBisger 1 563 142 sk3.

DNeKTpOHHBIE HHPOPMALMOHHBIE PECYPCHI, TOCTYyMHBIE MmoJsib3oBaTensiM PXTY um. JI. 1.
Mengeneesa B 2025 roay (2 xBapTtain)

PexBu3uTHI 10T0BOpa
(HOoMep, 1aTa 3aKJII0YEHHS, CPOK

XapakTepucTHKa 0HOIHOTEYHOT 0

Ne JJIEKTPOHHBIH aeicTBHSA), cChliIKa Ha cailT IBC, donga, 1ocTyn K KOTOpOMy
pecype CyMMa J0roBOpa, KOJM4YeCTBO NPeI0CTABJISACTCH J0rOBOPOM
KJII0Y el
1 DNEKTPOHHO - [IpuHaIEKHOCTH — COOCTBEHHAS DNEeKTPOHHBIE BEPCUU YIEOHBIX U
OoubaMoTeYHast PXTY. Hay4HBbIX U3J1aHUK aBTOpOB PXTVY
cucrema UBI] Ccpuika Ha caidt 9bC — o Bcem OOII.
PXTYVY um. http://lib.muctr.ru/
J.N.MenneneeBa Hoctyn miist nonb3osareneit PXTY
(na 6a3ze AUUBC ¢ JII000ro KOMIbIOTEpPa
«HpOucy)

2. | CAS SciFinder
Discovery Platform

[IpuHann€XHOCTH — CTOPOHHSS
HammonaneHas nmoammcka
(MunoOGpnayku+ PODU)
Nudopmannonnoe nucemo POOU
ot 05.05.2025 r. Ne 327

C 01.01.2025.1. 10 30.06.2025 r.

CAS SciFinder Discovery Platform -
mwiardopma, cozganHas Chemical
Abstracts Service noapaszaeneHueM
AMEpUKaHCKOI0 XUMUYECKOTO
oOmrecTBa.

CAS SciFinder - onnaitn-cepsuc,
00€eCIIeUnBarOIINHA IIONCK U aHAIIN3
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http://lib.muctr.ru/

CchulKa HA CalT-
https://scifinder-n.cas.org

KonnuectBo kimtoueit — goctyn st
nonn3oBareneit PXTY no IP-
aZpecaM HEOrpaHHUYCH.

uH(popMaIMU B 00JIACTH XHUMUH,
OmoxumuH, (papMareBTHKH,
TCHETUKHU, XUMUYECKON MHXKECHEPHUH,
MaTepHaIOBEICHHUS,
HAaHOTEXHOJIOTUH, PU3UKH,
T'€0JIOTUH, METAILTYPTHH U APYTHX
CMEKHBIX TUCIHILIHH.

Wiley Journals
Database

HpI/IHa,Z[J'Ie)KHOCT b — CTOPOHHAA
Hamuonanbuag moamnucka
(Muno6puayku+ PODIN)
WNudopmannonnoe nucemo PODOU
ot 05.05.2025 . Ne 326, 329

C 01.01.2025.r. 1o 30.06.2025 r.
CchlIKa Ha CauT-
https://onlinelibrary.wiley.com
KonnuecTBo Kitoueit — 1octyn ajist
noap3oBarencii PXTY mo IP-
aJpeCaM HCOI'paHUYCH.

Hacrpotiika ynaneHHoro gocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. —
KpyIHenuiee akageMu4ecKkoe
U3JIaTENIbCTBO C
MYJIbTHIUCIUILTHHAPHBIM
KOHTeHTOM. B nmoptdomnuo
n3narenbcrBa 6onee 1600 HayuHbIX
peLeH3UpYEMBIX KypHaJIoB, 22 000
KHUT U MOHOTpaduii, a Taxxe 250
CIPAaBOYHHUKOB M SHIIUKIIOTIETUH.
Wiley Journal Database u Wiley
Journal Backfiles —
TIOJTHOTEKCTOBBIE KOJIJICKIIHH,
KOTOpBIE BKIIIOUAIOT B ceOsI KaK
TEKYIIHE, TAK U aPXUBHBIC BHITYCKU
u3 6osee yeM 1700 xypHaAJIOB
U3/1aTeIbCTBA, OXBATHIBAIOIINE
Takue 00JacTu Kak TyMaHUTapHBIE,
€CTECTBEHHbBIE, OOIIECTBEHHEIE U
TEXHUUYECKHE HAYKH, a TAKXKE
CENNbCKOE XO35MCTBO, MEAULIMHY U
3/IpaBOOXpaHEHUE.

I'nyomna nocryna:

1997 - 2004 rr. (mo0 30.06.2025 1.);
2025 r. (6eccpouHO)

Questel. baza
nmannbix Orbit
Premium edition

[IpuHagIexHOCTh — CTOPOHHSS
HammonaneHas noammcka
(MunoOGpnayku+ POOU)
Nudopmannonnoe nucemo POOU
oT 25.04.2025 r. Ne 310

C 01.01.2025.1. no 30.06.2025 r.
CchpllIKa Ha calT-
https://www.orbit.com

KommuecTBo kitoueit — TOCTyI JUIst
none3oBarenend PXTY o IP-
azgpecaM HEOIPAaHUYEH.

VY naneHHslii JOCTYII K pecypey
ToIbKO uepe3 SAML (Security
Assertion Markup Language)
ayTeHTU(UKALIHIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6aza
JTAHHBIX MMATEHTHOI'O MMOUCKA,
o0benuHsAIoNIas HHGOPMAIIHIO O
Oosee yem 122 MuIIMOHAX
MaTeHTHBIX IMyOJIMKAIIHN,
noJryuyeHHymo u3 120
MEXyHAPOIHBIX TATEHTHBIX
BeIOMCTB, BKirouas Pocllarenr,
Bcemupnyro opranuzanuro
UHTEIJIEKTYyaTbHOM COOCTBEHHOCTH
(BOUC), EBponeiickyto NaTeHTHYIO
opranuzanuio. baza Bkitouaer He
TOJIKO 3apETrUCTPUPOBAHHbBIE
MaTEHTHI, HO U JOKYMEHTBI OT
CTaJIMU 3asBKU J0 PETUCTPAIUU.
BonpmmHCTBO JOKYMEHTOB
coJiepKaT aHHOTA[UU Ha
AHTJIMMCKOM SI3bIKE, MTOJIHbIE TEKCThI
JIOKYMEHTOB TIPUBOJISITCS HA SI3BIKE
OpUTHHAJIA.
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https://scifinder-n.cas.org/
https://onlinelibrary.wiley.com/
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.orbit.com/

ONEeKTpOHHBIE

pecypcesl
U3/1aTeNIbCTBA

SAGE Publications
eBook Collections

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
Nudopmanmnonnoe nmucbmo POOU
ot 30.10.2022 1. Ne 1403
C01.11.2022.r. — 6eccpoyHO
CchlIka Ha caiT —
https://sk.sagepub.com/books/discip
line

KonnuecTBo kitoueit — 1octyn ajist
nonn3oBareneit PXTY mo IP-
aJpecaM HeOrpaHUYEH.

eBook Collections -
MOJIHOTEKCTOBAS KOJUICKIIMS
AJIEKTPOHHBIX KHUT (MOHOTpadwmii)
n3narenabscTBa SAGE Publications o
pa3IUYHBIM 00JaCTsIM 3HAHUM.

I'my6una noctyna: 1984 - 2021 rr.

World Scientific
Publishing Co Pte
Ltd.

baza ganHeIx
World Scientific
Complete eJournal
Collection

[IpuHaIeKHOCTD — CTOPOHHSAA
Hanmonansnas moanucka
(Muno6puayku+ PODIN)
HNudopmanmnonnoe nucemo POOU
ot 15.06.2023 r. Ne 883
C01.11.2022.r. 7o 01.06.2025 1.
Ccpbuika Ha caiT-
https://www.worldscientific.com

KonnuecTBo Kitoueit — 10CTyn 1uist
nonb3oBareneit PXTY mo IP-
aJpecaM HEOrpaHUYEH

World Scientific Complete eJournal
Collection —
MYJIbTUUCITUTUINHAPHAS
ITOJTHOTEKCTOBAS KOJIJIEKIIMS
KYPHAIOB MEXKTYHAPOTHOTO
Hay4yHOro u3aarenscTBa World
Scientific Publishing, koTopas
OXBAaTBLIBAET TAKHE TEMATHKH, KaK
MaTeMaTukKa, PU3MKa,
KOMIIBIOTEPHBIE HAYKU, HH)XEHEPHOE
JIeJI0, HAYKHU O KU3HU, METUIINHA 1
couuanbHbie Hayku. Ocoboe
BHUMaHUE B KOJIICKIIUHU YICICHO
HCCIIENOBAHUAM A3HMaTCKO-
TUXOOKEAHCKOTO PErruoHa, KOTOPHIE
00BEAMHEHBI B TPYIITY KYPHAJIOB
Asian Studies.

I'myOuna poctyma:

2001 — 2025 rr.

ONEeKTpPOHHBIE
pecypcol Springer
Nature_

[IpuHagIexHOCTh — CTOPOHHSS
HanumonansHas mommcka
(MunoOGpnayku+ POOU)
NHupopmaninoHHoe TUCHMO
PO®U o1 29.12.2022 1. Ne 1948
beccpouno

CchpUIKa Ha calT-
http://link.springer.com/

Springer Journals -
MOJTHOTEKCTOBAs MOJIMTEMAaTHIYECKast
KOJUJIEKIIMS JKypHAJIOB M3aTeIbCTBA
Springer 1Mo pa3IUYHBIM OTPACISIM
3HaHU, KOTOpas BKJItoyaeT Gonee 2
900 HamMEHOBaHMH KYpHAJIOB IO
JUCLUTUIMHAM:

['mybuna noctyma: 1997 - 2024 rr.

beccpouno
CchUIka Ha caiiT-
https://www.nature.com

Nature Journals — monHoTeKcTOBASK
KOJUIEKIIMSI )KypHAJIOB U3/1aTENIbCTBA
Nature Publishing Group,
BXOJISIIETO B TPy KOMIaHUH
Springer Nature, BKITrO9aromas
JKypHaJsl u3gartenscTB Nature,
Academic journals, Scientific
American u Palgrave Macmillan.

I'my6una nocryna: 2007 - 2024 rr.
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https://sk.sagepub.com/books/discipline
https://sk.sagepub.com/books/discipline
https://www.worldscientific.com/
http://link.springer.com/
https://www.nature.com/

beccpouno
CcrlIIKa Ha caiT-
http://link.springer.com/

Adis Journals — momHOTEKCTOBaAS
KOJUICKIIHS KYpHAJIOB u
MH(POPMAIMOHHBIX OroyieTeHe

uznarenscTBa Adis, pa3menieHHas
Ha tuiatpopme Springer Nature.

Komnexus BKJIFOYAET 19
pEUEH3UPYEMBIX  JKYPHAJIOB  TIO
MeIUIINHE, OHMoMeqUIIMHE n
(hapmakooruu.

I'my6una nocryma: 2020 - 2024 rr.

KommuecTso kimtouent — nocryn it noas3osarened PXTY no IP-anpecam

HCOI'paHN4CH.

Hacrpoiika ynaneHHoro goctymna kK pecypcam Springer Nature Ha CTpaHuUIe

Remote Access caiita n3marenbCTBa.

DNEeKTPOHHBIE
pecypcel Springer
Nature_Physical

[IpuHaAIEKHOCTD — CTOPOHHSIS
Hannonanshas moanucka
(Muno6puayku+ PODU)

1. Springer Journals — 6a3a qaHHBIX,
coacpikaliass IOJIHOTCKCTOBLIC
KypHAITBI H3aTeIBCTBA Springer

Sciences & HNudopmanimonHoe mucbrMo (roxg w3nanus - 2024 r.), a UMEHHO
Engineering PODU ot 20.03.2024 1. Ne 254 TemMaTtndeckue Koyuiekuu Physical
Package Beccpouno Sciences& EngineeringPac
Cchika Ha caiT- kage wnamiardpopme
http://link.springer.com/ https://link.springer.com/
Beccpouno 2. Nature Journals - 6a3a 1aHHBIX,
Cchuika Ha cailT- coJieprKariasi MOJTHOTEKCTOBBIE
https://www.nature.com xypHaibl Nature Publishing Group,
a umenHo Nature journals (rof
u3nanus - 2024 r.) TeMaTH4eCcKoi
kosuekuuu Physical Sciences &
Engineering Package na mutargopme:
https://www.nature.co
KomnuecTBo kimroueit — noctyn s nons3zoBareneit PXTY no IP-agpecam
HreopannueH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha cTpanuiie Remote Access caifta u3gaTenbCTBa.
DNEKTPOHHBIC [TpuHAIIEKHOCTH — CTOPOHHSISI 1. Springer Journals - 6a3a qaHHBIX,

pecypcst Springer
Nature_Social
Sciences Package

HanumonansHas moamucka
(Muno6puayku+ POOU)
NudopmannonHoe mucbsMo
POD®U ot 20.03.2024 1. Ne 254
beccpouno

CchblIKa Ha calT-
http://link.springer.com/

coJiep Kaiiasi MoJIHOTEKCTOBBIE
KypHaJIBI U3/1aTeNbcTBA Springer
(rox m3nanus - 2024 r.), a UMEHHO
TEeMaTHUYECKYIO KoJuiekiuo Social
Sciences Package na miardopme:
https://link.springer.com/

beccpouno
CcpUIKa Ha caiiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coJiep>Karasi MOJTHOTEKCTOBBIC
KypHaJIbI U3aTEIbCTBA Springer
(roxg m3nanus - 2034 r.), a UMEHHO
TEMAaTHYECKYIO KoJutekiuo Social
Sciences Package na margopme:
ttps://link.springer.com
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http://link.springer.com/
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https://www.nature.com/
https://link.springer.com/
https://www.nature.com/

KonnuectBo kmroueld — noctyn 11 noias3zoBateneid PXTY no IP-agpecam
HeorpanuueH. HacTpoiika yaaJleHHOTO TOCTyIa K pecypcam Springer
Nature Ha ctpanuiie Remote Access caiita u3gaTesbCTBa.

Publishers
baza ganHBIX
Journals

HammonansHas nmoammcka
(MunoOGpnayku+ POOU)
Nudopmannonnoe nucemo POOU
ot 24.08.2022 1. Ne 1136
beccpouno

CchllIKa Ha calT —
https://eurekaselect.com/bypublicati
on

10. | ba3za maHHBIX [TprHaIICKHOCTD — CTOPOHHSS Springer eBook Collections -
2021,2023 HanmonanbHast moamucka MOJHOTEKCTOBAs apXUBHas
eBook Collectionss | (Muno6puayku+ PODI) KOJUIEKIIMST ~ DJIEKTPOHHBIX  KHHT
Springer Nature Nudpopmannonnoe nucemo PODU | m3parensctBa Springer Nature Ha

or 02.08.2022 r. Ne 1045 AHTJIMHACKOM SI3BIKE IO Pa3IMYHbIM
HNudopmannonnoe nuceMmo PODU | oTpacisam 3HaHUA.

0T 29.12.2022 r. Ne 1947

beccpouno ['myObuna nocryna:

Ccblika Ha calT

http://link.springer.com/ 2005 - 2010 rr.; 2018 - 2024 1.
O HacTpo#Kax yJIajJeHHOro J0CTyIa

K pecypcam Springer Nature Ha

ctpanuile Remote Access calita

W3JIaTEIbCTBA.

KonunuecTBo kiatoueit — 1ocTyn 1uist

nons3oBarenedt PXTY no IP-

aJipecaM HeOrpaHUYEH.

11 | DnekTpoHHBIC [MpuHaIeKHOCTD — CTOPOHHSISI AIPP Journal Collection — 6a3a

0] pecypcol AIPP HanmmonanpHast moanucka JIAHHBIX, COJEpXKalas apXUBHYIO
Digital Archive (Muno6puayku+ PODU) MOJTHOTEKCTOBYIO KOJUIEKIHIO U3 29
HU3]1aTEIhCTBA Nudopmannonnoe nucemo POOU | xxypHanos u COOpPHUKOB
American Institute | ot 29.12.2022 r. Ne 1945 KOH(EpeHIIUH W3JIaTeIIbCTBA
of Physics Beccpouno American Institute of Physics
Publishing Cchpika Ha caiT- Publishing. B obmactu mpukiagHoOH

https://scitation.org GU3MKK M CMEXHBIX  00JacTIx
KommuecTBo kitouet — TOCTyI JUIsl | 3HaHUS.

nonb3oBareneit PXTY no IP-

ajzipecaM HeOTpaHWUYCH I'my6una nocrtymna:1929-1998 rr.

12. | DnexTpoHHBIE [TpuHaAIEeKHOCTD — CTOPOHHSASA AIPP Ebook Collection | + AIPP
pecypcel AIPP E- | HaumonanbHas moanucka Ebook Collection Il —

Book Collection | | (Munoopuayku+ PODIN) MOJTHOTEKCTOBBIC KOJUICKITUH KHUAT
+ Collection 1l Nudopmannonnoe nucekmo POOU | uznatensctBa American Institute of
W37aTeIbCTBA ot 31.10.2022 1. Ne 1404 Physics Publishing B o6nmactu
American Institute | C 01.11.2022 r. — 6eccpouHo NPUKIIAJHON U XUMUUECKOH (PUBHKH,
of Physics Cchlka Ha caiiT- OMOJIOTHH, SHEPTETUKHU, ONITHKH,
Publishing https://scitation.org/ebooks (OTOHUKH, MaTepPHATIOBEICHUS 1
KonnuecTBo Kiroueit — 10CTyn IJisl | HAHOTEXHOJIOTUI U JIp.
nonb3oBareneit PXTY no IP-
azpecaM HEOrpaHUYEH ['myOuna gocryna: 2020 - 2022 rr.
13. | Bentham Science [TpuHaIeKHOCTD — CTOPOHHSIS Bentham journal collection —

MOJTHOTEKCTOBAST KOJITCKITHS
KypHaJoB u3aareiabcTBa Bentham
Science, koTopoe MyOIHUKyeT
Hay4HbIE, TEXHUUYECKUE U
MCIUIMHCKUEC U3JJaHHAA,
OXBaTBIBAIOIINE PA3TUYHBIE 00JIACTH
OT XUMHH B XUMHYIECKOMH
TEXHOJIOTUH, HHXEHEPHUH,
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http://link.springer.com/
https://scitation.org/
https://scitation.org/ebooks
https://eurekaselect.com/bypublication
https://eurekaselect.com/bypublication

C uHCTpyKUHUEH 110 HACTPOUKE
YIAJIGHHOTO JOCTYIa MOKHO
03HAKOMUTHCS IO CCHLUIKE
KonnuecTBo kitoueit — noctyn ajist
noJp3oBareiie PXTY mo IP-
aZpecaM HEOrpaHHUYCH.

(hapMaleBTHUECKUX HCCIET0BaHUI
1 pa3pab0TOK, METUIINHEI 10
COIIMAJIBHBIX HayK.

I'myOuna poctymna:

2000 - 2021 rr. (7o 01.06.2025 1.) ;
2022 - 2025 rT.

14. | Bentham Science [TpuHaIIECKHOCTD — CTOPOHHSIS Books — monmHoTekcTOBas
Publishers HanunonanbeHas moanucka KOJUICKLIUS SJICKTPOHHBIX KHUT
baza ganHbIX (Muno6puayku+ PODIN) uznarenscTBa Bentham Science
eBooks HNudopmannonnoe nucekMo PODU | Publishers, B KoTOpyt0 BKIIIOUESHBI

ot 08.09.2022 r. Ne 1217 W3JIaHUSI 110 CIIEAYIONMNUM 00JIacTSIM
Bbeccpouno HAyKW: XUMHUA, PU3UKA,
Ccpuika Ha cailT — MaTepuanioBeeHIE, ACTPOHOMUS,
https://eurekaselect.com/bybook OITHKA, (OTOHUKA, SHEPIETHKA,
KonunuecTBo kimroueld — 1ocTyn sl | MHXKEHEPUs, MaTeMaTHKa,
nosib3oBareneit PXTY no IP- CTaTUCTHKA, NHPOPMATUKA U
aJipecaM HEOrpaHUYECH. BBIUMCIIUTENbHAS TEXHUKA,
MenuIHa, hapMaKoIoTus,
OKpy’Karolas cpena, OusHec,
SKOHOMMKA, (PUHAHCHI U Jp.
I'myOuna goctyna:2004 - 2022 rr.
15. | EBSCO eBook [IpuHaAIEKHOCTD — CTOPOHHSIS EBSCO eBooks — nosmHoTeKCTOBAS
HanmonansHas moanucka MEXIMCIUTUTMHAPHAS KOJUICKIHS,
(Muno6puayku+ PODIN) KoTOpas BKItouaeT 6osee 5000
Nudopmannonnoe nucekMo POOU | 351eKTPOHHBIX KHUT OT BEIYLIUX
ot 28.04.2023 r. Ne 708 HAy4YHBIX U YHUBEPCUTETCKUX
Bbeccpouno U3JIATENIbCTB U OXBATHIBACT
Ccplika Ha calT — IIUPOKUH CIIEKTP TEM: OM3HEC,
https://web.p.ebscohost.com/ehost/s | BcemupHas uctopus, HHXEHEpUS,
earch/basic?vid=0&sid=d6f3a513- | nurepaTypoBencHHE, MEIUIMHA,
2512-4b52-bd8c- o0Opa3oBaHHe, MOJIUTONIOTHS,
4ff40c184aed%40redis PEIUTHS, COIHAlIbHBIC HAYKH,
KonnyecTBo Kitouei — 10CTym Al | TEXHOJIOTUH, puiocodus,
noin3oBareineit PXTY no IP- 3KOHOMHUKA, SI3BIKO3HAHUE U JIP.
ajzipecaM HeorpaHHYeH.
YV ianeHHsli TOCTYII 11O I'my6una noctyna: 2011 - 2023 rr.
WHIUBUAYAIBHON perucTpaiim.

16. | Hayunsie [IpuHaIeKHOCTH — CTOPOHHSS [TomHOTEKCTOBAS KOJUIEKIIHS

xKypHainsl PAH HanunonanbHasg moamnucka )KypHayoB Poccuiickoi akageMuu

(Muno6puayku+ PODU)
WNudopmannonnoe nucemo PODOU
01 29.10.2024 . 1. Ne 1080
beccpouno

Ccblka Ha calT —
https://journals.rcsi.science/
JlocTyn oCcymecTBiIsIeTCs Ha OCHOBE
IP-anpecoB yHuBepcureTa u
NIEPCOHAJIBHON PErUCTpalui

Hayk BKJtoyaeT 141 HaMeHOBaHue
KYpPHAJIOB, OXBaThIBAIOIIUX
pa3IUYHbIE HAYYHbIE
CIEIMAIBHOCTH.

I'my6una nocrtyna: 2023-2025

beccpouno
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https://journals.rcsi.science/

BecrnaTHple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH JI BY30B.

Apxus UsnarenscrBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus N3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrBa Macturyra dbusuku (Bennkoopuranus). ITaker «Historical Archive
1874-1999» ¢ mepBOro BBINYCKA KayKIO0r0 sKypHaua mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ IepBoro BbIIycKa
nepBoro Homepa o 2010, 1869-2010

Apxus usznarenscrsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIYCKA KayKIOT0 KypHama mo 1995, 1849-1995

Apxus n3narenscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ nmepsoro
BBIYCKA KayKOOT0 KypHaua mo 1998, 1890-1998

Apxus n3narenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIIYCKA KayKIOT0 KypHaua mo 1996, 1798-1997

Apxus usznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaKa0ro sxypHaia mo 2011, 1827-2011

Apxus xxypHasioB Koponeckoro xumuueckoro oomiectsa(RSC). 1841-2007

becniaTubie opuumnaabHbie OTKPBITHIE pecypebl MHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX JKypHAJIOB 110 Pa3IMYHBIM OTPACISAM 3HaHUN
(oxoJ10 2 MULTHOHOB cTaTei) n3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osee 3000 KHUAT IO pa3IMYHBIM OTPACIISIM 3HAHUH,
NpeOCTaBICHHBIX 122 HayYHBIMH H3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix BkIrouaer 6omee 300
PELEeH3UPYEMBIX KypHAJIOB 110 OMOMEAHNIIMHE, MEAUIIMHE U €CTECTBEHHBIM HayKaM. Bce craThu,
pa3MelleHHbIe B 0a3e, HaXOASATCsA B CBOOOJHOM JIOCTYTIE.

3. DrekTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeiimum GecriyiaTHbIN apXuB 3JIEKTPOHHBIX HAYyYHBIX MYOJIUKaIUil 10 pa3aenam
$u3uKM, MaTeMaTUKH, MTHPOPMATHKH, MEXaHUKH, ACTPOHOMHUH U OMOJIOTUHU. KPUTEPHUEB.

4, Komnekius sxypuanos MDPI AG http://www.mdpi.com/

MHoroaucuuIIMHApHbIA HU(POBON U3AATENBCKUM pecypc BblyckaeT Oosee 120
Pa3sHOOOPA3HBIX AIEKTPOHHBIX KYPHAIOB, HAXOSAIIUXCS B OTKPBITOM JOCTYIIE.

5. W3narenscTBO ¢ OTKpbITBIM goctynoM InTech http://www.intechopen.com/

IlepBoe u kpymnHeiilee B MUpe U3aTeIbCTBO, yOIUKYIOIIEe KHUTH B OTKPBITOM
noctyte, okosio 2500 HayuHbIx uznanuii. OCHOBHAs TeMaTUuecKasi HalpaBJICHHOCTD -
¢u3nueckre U TeXHNYECKUE HayKH, TEXHOJIOTUH, MEAUIIMHCKUE HayKH, HAYKU O KHU3HH.

6. baza nannpix xumnueckux coeauHennii ChemSpider
http://www.chemspider.com/

ChemSpider — 3o GecriatHast XuMu4UecKas 6a3a JaHHBIX, PEIOCTABIISIOMIAS OBICTPBIN
JIOCTYT K OoJiee ueM 28 MUJITHOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM HH(pOpMAIIHH.
Pecypc npunagnexut Koponesckomy xumuyeckomy obmiectsy Benmkoopurtanuu (Royal
Society of Chemistry).

7. Komneknus sxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnnekius xypHaJloB, B KOTOPBIX MyOJIMKYIOTCSI OTUETHI O HOBBIX
HCCIIEIOBAaHHSIX B O0JIACTH €CTECTBEHHBIX HAYK U MEIIUIMHBI. PEIICH3UPOBAHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o matentam u ToBapHbM 3HaKaMm CIIIA — USPTO — npenocrasnsier
CBOOOHBIN IOCTYIl K aMEPUKAHCKUM TaTeHTaM, onyonukoBaHHbIM ¢ 1976 1. 1o HacTosee
BpEMsI.
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9. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/

[TarenTs! (TGO MaTeHTHBIC 3asIBKK) OoJiee 50 HAIMOHATBLHBIX U HECKOJIBKUX
MEXTYHAPOIHBIX MATEHTHBIX OIOpPO, B TOM YHCIIe TocTHbIe TeKCThI aTeHToB CIIIA, Poccun,
®panuuu, SAnoHUH U Ap.

10.  depepanbHBI HHCTUTYT NpOMbIIUIeHHON codcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOrO M0CTYMA:

- DnekTpoHHbIe OrosuteTenu. M3ooperenus. [lonesnpie momeny.

- OTKpBITBIE pEeCTPBI POCCUNUCKIX U300PETCHHMI 1 3aIBOK HAa U300pETEHUSI.

- Pedeparbr poccuiickux nmaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TosHBIE TEKCTHI POCCHIICKUX MATEHTHBIX JTOKYMEHTOB M3 TIOCIIEIHETO
0pHUIINATLHOTO OFOJUICTCHS

11. The Association for Computing Machinery (ACM) — mexayHapoiHOe
HEKOMMEpUYECKOe MPoQecCHOHANIBHOE COOOIIECTBO, OCHOBaHHOE B 1947 rony, oobeauHsIoNIICe
npernoaaBaresnieii, ucciaeIoBaTeNel U CICIHATUCTOB B 00JIACTH BRIYMCIUTEIIBHON TEXHUKH,
WH(POPMAIMOHHBIX ¥ KOMIIBIOTEPHBIX TexHosoruii. Ceblika Ha pecypc: https://dl.acm.org
Ccpuika Ha paznen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKas akaJeMUIecKas u3aTeabckas KOMIaHUs,
BBIITyCKaro1as xxypHaisl ¢ 1932 rona.

B noptdonno u3narenserBa 51 KypHai, TeMaTuKa KOTOPBIX OXBaThIBAeT 0071acTH
€CTECTBEHHBIX U COLIMANILHBIX HAYK, HAYK O )KU3HU, OMOMEIULIMHY, SKOHOMUKY H JIp.

Ccoinka Ha pecypc: https://www.annualreviews.org/

Ccoinka Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3aTEIBCTBO,
nyOJIMKYIOIlIEe UCCIIE0BATENbCKUE PaOOThI, CIIPABOYHBIE U YU€OHbIE MAaTEPUAJIbl IO LIUPOKOMY
Kpyry auciuuiuiiH. KoHTeHT u3naTenbcTBa MpeacTaBlieH Ha oHnaH-maTgopme Cambridge
Core, Ha KoTOpO# AocTynHO 117 *)ypHasioB ¥ 372 KHUTU OTKPBITOTO J0CTyNa, 317 xKypHaioB
rUOPHUIHOTO AOCTYIA.

Ccoinka Ha pecypc: https://www.cambridge.org/universitypress

Ccoinka Ha paznen Open access: https://www.cambridge.org/core/publications/open-
access

14. The Royal Society of Chemistry BxitouaeT 12 :KypHaIOB «30JI0TOT0» OTKPBITOTO
A0CTYyIIa, KpOME TOI'0, BCC )KYpPHAJIbI 06IJ_ICCTB21 ABJIAROTCSA FI/I6pI/II[HI>IMI/I " B HUX MOT'yT
y0JIMKOBAaThCSI MaTepHallbl OTKPBITOTO J10OCTYIA.

)KypHam,I 06H_ICCTB8. OXBAaTbIBAOT OCHOBHBIC XUMHUYCCKHUEC HAYKH, BKIIFOYast CMCKHBIC
obnacTtu, Takue Kak Omosiorusi, Onous3nKa, SHEPreTUKa U OKpyXKaromias cpeaa,
MAalIMHOCTPOCHUC, MATCPUAIIOBEACHNUEC, MCIULINHA U (bH3HKa.

Ccoinka Ha pecypc: https://pubs.rsc.org/en/journals?key=title&value=current

Ccpunka Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHSIIIHHI IeHb W3aTEILCTBO BIMyCKaeT okoJio 180
’KYPHAJIOB C IOJIHOCTBIO OTKPBITHIM JJOCTYIIOM.

Ccoinka Ha pecypc: https://www.tandfonline.com/

Ccpuka Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3natensctBo John Wiley & Sons, Inc. BkitouaeT okosio 230 >KypHaJIOB «30J10TOT0»
OTKpbITOrO focTymna u 6osee 1300 rubpuaHbIX KypHAJIOB.
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Ccpuika Ha pecypc:

https://onlinelibrary.wiley.com/action/doSearch? AllField=&ConceptlD=15941&startPag
g:

Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHBI

B cootBercTBUM ¢ y4eOHBIM IJIAHOM 3aHATUA MO AUCUUILINHE «TexHono2us ocHo6HO20
HeopzaHu4ecKoz0 cunmesa» TPOBOAIATCA B (opMe JIeKUUH, NPaKTHUECKUX 3aHATHH U
CaMOCTOSITENIbHOW PabOThI CTYAEHTA

11.1. OdopynoBanue, HeoOXoaMMOe B 00pa3oBaTeJLHOM IpoLecce:

VYuebHasg ayauTopust Ul TNPOBEICHUS JIEKIMOHHBIX W IPAKTUYECKUX 3aHATHH,
00OpyIOBaHHAs AJIEKTPOHHBIMH CPEICTBAMHU JIEMOHCTpPAIMH (KOMIIBIOTEp CO CpeACTBaMU
3BYKOBOCIIPOM3BEACHUS, IPOEKTOP, IKpaH) U yueOHOH MeOebo.

VYuebHas maboparopusi, OCHAIleHHas JIabopaTopHOW  MeOenblo, HaydYHBIM |
TEXHOJIOTUYECKUM 000pYAOBaHUEM ISl IIPOBEIEHUS TaOOpaTOPHBIX PadoT.

JIaGoparopusi, ocHaIeHHast HeOOXOMMBIM 000PYIOBaHHEM Il CHHTE3a U TEPMUYECKOI
00pabOTKN MaTepHaoOB.

bubmmoreka, umeromas paboure KOMITBIOTEPHBIE MECTa Ul CTYJASHTOB, OCHAICHHBIC
KOMITbIOTEPAMHU C BBIXOZ0M B MIHTEpHET U JOCTYNOM K 0a3aM JaHHbIX

11.2. Y4eOHo-HarIsiAHBIE IOCOOUS:

NHdpopmMalMoOHHO-METOIMYECKHE MaTepualibl: ydeOHble IOCOOMsS MO JUCLHUILIMHE;

pa3gaTouHBId MaTepHal K pa3zenam JeKIIHOHHOTO Kypca

11.3. KomnbloTepbl, HHPOPMAIIMOHHO-TEJIeKOMMYHHKAIMOHHBbIE CeTH, allllapaTHO-
NPOrpaMMHBbIC H ay/IMOBH3YaJIbHbIEC CPEACTBA:

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
IOPUHTEpaMH U IPOrpaMMHBIMHM CpPEACTBAMH; IPOEKTOPbl M HKPaHbI, LU(PPOBBIE KaMEphI;
KONMPOBaJIbHbBIE alllapaThl; JOKaJIbHas CETh C BbIXOA0M B HTEpHET

11.4. IleyaTHbIC H JICKTPOHHBIC 00pa30BaTe/IbHbIC 1 HH(POPMALIMOHHBIE PECYPChI:

NupopmaninoHHO-MeTOIMYECKHE MaTepuasbl: y4yeOHble IOCOOUS MO JUCHUIUIMHE;
pa3gaTo4yHbIl MaTepUa K pasienaMm JEKIUOHHOIO Kypca.

ONeKTpOoHHbIE  00pa30BaTENIbHBIE PECYPCHI:  AIEKTPOHHBIE IPE3EHTALUU K  pasjenam
JEKIIMOHHOTO Kypca; y4yeOHO-METOJUYecKue pa3padOTKU B 3JEKTPOHHOM BHJE; CIpPaBOYHBIE
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JIMLIEH3MOHHOTO MPOTPAMMHOI0 00ecneqeHus

PexBU3UTHI Cpox
No HaumenoBanue MMporpaMMHoOro OIOBODA KoauuectBo OKOHYaHUusA
n/n NMPOAYKTA 8 P JULEeH3UI nercTBuA
MNOCTABKH
JJUICH3UU
Kontpakt 20 MuueH3un od OeccpouHas
1 ABBYY FineReader 10 Professional Neo 143- aKTUBAIMH HA
Edition 1642A/2010 PaGOUHX CTAHIIX
or 14.12.10
KonTpakr 5 nuueH3ui s 6eccpouHas
5 CoreIDRAW Graphics Suite X5 Ne 143- AKTHBAIIUH HA
" | Education License 1649A/2010 | yaG0unx cranmmsx
or 14.12.10
3. | Yupasnenue npoekramu Project KonTpakr | nuuensus st Oeccpounast
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expert tutorial

Ne 143-

AaKTHUBAaIlUM Ha

16425A/2010 paboumx CTaHIIHIX
or 14.12.10
Kontpakr | CereBas nuneH3usi | OeccpouyHast
HewuckmounTensHas JTUIICH3MS HA
No28- Ha 200
4 ucnons3zoBanue SOLIDWORKS 359A/2020 .
" | EDU Edition 2019-2020 Network - HoIb30oBATEICH
200 Users or
26.05.2020
Kontpakr | CereBas nureH3usi | OeccpouHast
) . Ne 90- Ha 200
5 SolidWorks EDU Edition 2020-2021 1339A/2021 .
" | Network - 200 U 6eccpounas Sers or TIOIb30BATCICH
07.09.2021
Kontpakr | YueOHbIi OeccpouHas
Nel89- KOMILJIEKT
2409A/2023 | mporpaMmMHOTO
HewuckmounTensHas JTUIICH3MS HA oT obecrieueHUs
6 MIPaBO UCHOJB30BaHUs Y4eOHOTO 15.01.2024 | KOMIIAC-3D v21
" | komruiekta Kommnac-3D v21 na 50 "[IpoexTupoBanue
mect KTTIIT u KOHCTpYH-
poBaHHE B
MAaIIMHOCTPOCHUU "
Ha 50 mect
Kontpakr |25 nunensuii mus | OeccpodyHas
. Ne 143- aKTUBaILlUU Ha
7. | Cpena pazpabotku Delphi
1649A/2010 pabounx CTaHIUAX
or 14.12.10
Koutpakr |1 numensus g | OeccpouyHas
. Ne 143- aKTUBaILlUU Ha
8. | Cpena pazpaborku C++ Builder
1649A/2010 pabounXx CTaHIUAX
or 14.12.10
Cpena pazpabdotku Simulink Control Kontpakr |25 nunensuit mnsa | OeccpouHast
9 Design Classroom new Product From No 143- AKTHBALN Ha
' 25 to 49 Concurrent Licenses (per 1645A/2010 PaBOYHX CTAHIMAX
License) or 14.12.10
Kontpakr |1 numensus s | OeccpouHast
10. CHCTeMa_ NPOCKTHPOBAHHUSA No 143- AKTUBALIUH Ha
CA ErWin Modeling Suite Bundle 1645A/2010 PABGOYHX CTAHITHAX
or 14.12.10
Kontpakr |1 nuueHsus g | OeccpouyHas
11 O_riginPro 8.1 Department Wide Neo 143- AKTHBALAH Ha
License 1642A/2010 PaBOUNX CTAHIMAX
ot 14.12.10
Tporpavva o6paGoTkn KJ;)}I)—I’{Z%I-(T 1 junensust st | OeccpouHas
12. | skCIepUMEHTATBHBIX JaHHBIX 16 4{9 A/2010 dKTHBALNH Ha
BioOffice ultra pabOYMX CTAHIMAX
ot 14.12.10
Tporpava o6paGoTkn KJ;)}I)—I’{Z%I-(T 1 junensust juist | OeccpouHas
13. | sKCTIepUMEHTATBHBIX JaHHBIX 1 45 A/201 dKTHBALNH Ha
Chemdraw pro 6 010 pa60q14x CTaHIUAX
ot 14.12.10
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[Iporpamma 06paGOTKH Kﬁf{g?fT I mumensus g | Geccpounas

14. | sKCIIepUMEHTAIBHBIX JTaHHBIX 16 4:‘9 A/2010 AKTHBaIliH Ha

Chemdraw ultra or 14.12.10 paboyMx CTaHIMAX
Konrpakr |3 nuuensuit mst | OeccpouHas

15. | MATLAB Academic new Product Ne 143- | akrupaiuu Ha

" | Group Licenses (per License) 1642A/2010 paGOUMX CTAHIHSX

ot 14.12.10

MATLAB Classroom Suite new Kﬁfﬁgm 25 manemsuit ans | GeccpodHad

16. | Product From 25 to 49 Concurrent L6473 A/2010 aKTHBAINK Ha

Licenses (per License) or 14.12.10 pabo4nx cTaHnusx
Instrument Control Toolbox Kﬁfﬁg” 25 manemsuit ans | GeccpodHad

17. | Classroom new Product From 25 to L6473 A/2010 aKTHBallin Ha

49 Concurrent Licenses (per License) o1 14.12.10 pabOUMX CTAHIIHSX
Image Processing Toolbox K;f{gg” 25 manensud qra | Geccpodnas

18. | Classroom new Product From 25 to L6 A/2010 aKTHBallN Ha

49 Concurrent Licenses (per License) o1 14.12.10 paboYMX CTAHIMSAX
Fuzzy Logic Toolbox Classroom new K;ffﬂgm 25 mdueHsmii Juui | beccpouHas

19. | Product From 25 to 49 Concurrent L6 A/2010 aKTHBaIlNHN Ha

Licenses (per License) or 14.12.10 pabo4nx cTaHiusX
System Identification Toolbox K;f{gg” 25 mauensuid ans | beccpounas

20. | Classroom new Product From 25 to L6 A/2010 aKTHBaINHN Ha

49 Concurrent Licenses (per License) o1 14.12.10 paboYMX CTAHIMSAX
Curve Fitting Toolbox Classroom K;f{ﬂgl_“ 25 mauewsuit it | Geccpounas

21. | new Product From 25 to 49 164§A/2010 aKTHBAINH Ha

Concurrent Licenses (per License) ot 14.12.10 pabo4mX CTaHIHUSIX
Statistics Toolbox Classroom new Kﬁf {E(;KT 25 manensull s | Gecopousax

22. | Product From 25 to 49 Concurrent 1643A/2010 aKTHBAINH Ha

Licenses (per License) or 14.12.10 pabo4mnx CTaHIusX
Global Optimization Toolbox Kﬁf{ﬂg” 25 pmuensui g | beccpounas

23. | Classroom new Product From 25 to 1643A/2010 aKTHBAINH Ha

49 Concurrent Licenses (per License) o1 14.12.10 pabOUMX CTAHIIHSX
Partial Differential Equation K;}f ?EKT 25 manensull s | Gecopousax

24. | Classroom new Product From 25 to 1643A/2010 aKTHBAINH Ha

49 Concurrent Licenses (per License) o1 14.12.10 pabOUMX CTAHIHAX
Optimization Toolbox Classroom Kﬁf {EE;KT 25 mamensuii A | Gecepouman

25. | new Product From 25 to 49 L6433 A/2010 aKTHBallMn Ha

Concurrent Licenses (per License) o1 14.12.10 pabOUMX CTAHIIHSX
Curve Fitting Toolbox Classroom Kontpakr | 25 nuuensuii s | Oeccpoynas

26. | new Product From 25 to 49 Ne 143- | akrusauun Ha

1645A/2010

Concurrent Licenses (per License)

pabounXx CTaHITUSAX
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or 14.12.10

KonTpakr 10 muuensuit st | GeccpouHas
N . . Ne 143-
27. | NI Circuit Design Suite aKTHBAIMH Ha
1643A/2010 pabovmx CTaHIIHIX
or 14.12.10
HeHCKTOHTeTbHAS THIICH3HS Kj)\gT;);_}(T 13 muuenswii nns | GeccpodHas
»g | OriginLab ORIGINPRO- New 1339A/2001 aKTHBAIMH Ha
" | License Node-Lock License Singl o paboYMX CTAHIMSX
Seat EDUCATIONAL 07.09.2021
HeHCK IO HTE b HAS THUCH3HS K(}\E’l;gﬁfKT 13 nmuuensuit st | GeccpouHas
og | Originlab Annual Maintenance 99DA /2022 dKTHBalH Ha
" | Renewal OriginPro 2022b Perpetual or pabodrX CTaHIUSX
Node-Locked Academic Licens
29.08.2022
Konrpakr |24 nuuensum ans | OeccpodHas
. Ne 62-
WINDOWS 8.1 Professional Get aKTHBAINN Ha
30. Genuine 649A/2013 pabounx CTaHIUAX
oT
02.12.2013
KonTpakr 150 nunensuit s | O6eccpouHas
21 | WINHOME 10 Russian OLV NL \ 5g2328(_)zo aKTHBALMM  Ha
" | Each AcademicEdition or pabo4mnx cTaHiusX
26.05.2020
Konrpakr |24 nuuensum st | OeccpouHas
) ) Ne 62- aKTUBALIIU Ha
32. | Micosoft Office Standard 2013 64D5A/2013 PABGOYHX CTAHIHAX
oT
02.12.2013
Kontpakr | 150 nunensuit ans | 12 mecsues
Nel75- AKTHBAIAN Ha | (exeromnoe
Microsoft Office Standard 2019 2629A/2019 | paGounx crammusx | TpomTeHue
B cocrase: oT TOJIIIVCKY C
e Word 30.12.2019
33. IPaBOM
* Excel rnepexoaa Ha
e Power Point p __ﬂ
« Outlook OOHOBIEHHYIO
BEPCHIO
MPOJYKTA)
Horosop Ne 24 Mecana
99-1550A- (mpomyienue
Kaspersky Endpoint Security mis 25.11.2024 npaBom
34. | obusneca — CranaapTHbIii Russian -
" nepexo/a Ha
Edition i
OOHOBJIEHHYIO
BEPCHIO
MPOJYKTA)
L . Jorosop Ne | 1 numensus ans
35. | ISpring Suite Max 99-1559A- 02.12.2025

aKTHBallun Ha
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223/2024 ot
25.11.2024

pabounx CTaHIHUIX

36.

iSpring Suite Bepcust 11

Jorosop Ne
99-1550A-
223/2024 ot
25.11.2024

aKTHBalluu

1 muuedsus nig

pabouux CTaHLIHUAX

Ha | 02.12.2025

37.

Ilnansl Musu

Jorosop Ne
99-1550A-
223/2024 ot
25.11.2024

30.09.2025

38.

Astra Linux Special Edition g 64-x
pa3psaHoi TiatopMel Ha 6aze
MPOIIECCOPHOMN apXUTEKTYpPHI X86-64 oT

KoHntpakr
Nel89-
2402A/2023 | aKkTHBALIUH

15.01.2024

60 nmuneHsud s

pabouux CTaHLIUAX

Ha | OeccpodHas

39.

COMSOL Multiphysics, Jlunensus

Ha y4eOHBII
kiacc (CKL)

KonTpakr
Ne 109-
1325A/2023 1
oT
22.09.2023

OeccpouHas

40.

COMSOL Multiphysics, [TnaBaromas

cereBas
nunensus (FNL)

KoHntpakr
Ne 109-
1325A/2023 1
oT
22.09.2023

OeccpouHas

41.

Antumnarnar.BY3 5.0

KonTpaxkr
No 13-
143K/2025 1
oT
30.04.2025

19.05.2026

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

HaumeHoBanue @®opMbI U METOABI
OcHOBHBIE IOKA3ATEJIH OLIEHKH
pa3jae/ioB KOHTPOJISAA M OLICHKH
BBenenue. 3HATh:
Paznen 1. Ousnko- HayJHBIC OCHOBBI texHonoruyn | OLEHKa 32

XUMHUYECKHE OCHOBBI
COBPEMEHHBIX
HEOPraHMYECKUX TeXHOJIOTUI
Y CUHTE3 OCHOBHBIX
HEOPraHMYECKUX MPOAYKTOB
Pa3znen 2. HayuHble OCHOBBI
MEPCIIEKTUBHBIX TEXHOJIOTHI.
Pemienune skomornyeckux
npooieMm.

OCHOBHOI'0O HEOPTaHMYECKOI'0 CUHTE3A;
TEOPETUYECKUE OCHOBBI  IOJyYECHUS
HEOPraHWYECKUX BEIECTB;
MEXaHU3MbI OCHOBHBIX
HEOPTraHUYECKUX PEAKIUH U MX O0IIre
KUHETUYECKNE 3aKOHOMEPHOCTH;
KOHCTPYKLIUH

IMPOBCACHU A

OCHOBHEIE
peaKTopoB ISt
HEOPTraHUYECKUX PEaKIIHiA;
TEXHOJIOTHIO M  OOIIue
OCYIIECTBIICHHUS

THUIIBI n

MMPUHINUIIBI
XUMHUYCCKUX

KOHTPOJIbHYIO paboTy
Nel (2 cemectp)
OueHka 3a
KOHTPOJIbHYIO paboTy
Ne2 (2 cemectp)

Ouenka 3a euo
konmpona us YII
(2 cemectp)
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IIPOLIECCOB OCHOBHOI'O
HEOpPraHMUYECKOT0 CUHTE3a;
pa3nuyHble CHOCOOBI pEeKyNepanuu H
YTUIU3alUU  Ta30BbIX, JKUIAKUX U
TBEPIBIX  OTXOJOB  IPOU3BOJCTBA
HEOPraHNYEeCKOro BELIECTB;

YMeETh:
dbopMynupoBaTh  3aJa4d  HAyYHBIX

HCCIIeJOBaHUI Ha OCHOBE
TEOPETHYECKOTO aHanu3a n
AKCIICPUMEHTAJIbHBIX JIaHHBIX;
HCIIOIL30BaTh METOBI MCCIEIOBAHUA U
OTIpEJICTICHUSI TTapaMeTPOB IPOIIECCOB
OCHOBHOTO HEOPTaHUYECKOTO CHHTE3a;
aHAIM3UPOBATH B3aMMOCBSI3b
TEXHOJOTHUECKUX napaMeTpoB u
3¢ (HEeKTHBHOCTH Tpolecca U KadecTBO
N NIVR

aHAJIM3UpOBaTh W  0000IIaTh  OMBIT
OTEUYECTBEHHBIX U 3apYOEKHBIX GUPM B
00J1aCTH OCHOBHOT'O HEOPTaHHYECKOTO
CHUHTE3A;

aHATM3UPOBATH PE3YIIbTaThI
IKCIIEPUMEHTOB ¥ BBITIOIHATH PACUEThI
MaTepHUaTbHOTO W JHEPreTHYECKOIro
0aJIaHCOB;

BJIAACTh:
COBPCMCHHBIMU METOJaMH

Ka4€CTBEHHOI0O MW  KOJHYCCTBCHHOI'O
aHaJIM3a HCOPraHMYCCKHUX BCUICCTB;

COBPCMCHHBIMU METOJaMH
TCOPECTUUCCKOT'O u
OKCIICPUMCHTAJIBHOT'O HUCCICIOBAaHUA
TCXHOJIOTHYCCKHUX IMponeccoB
IIpOU3BOACTBA HCOPTraHNYCCKUX

BEILIECTB U MAaTE€PHAJIOB;
MeTOoIaMH MaTeMaTHUECKOTO
MOJICIIMPOBAHUS TEXHOJIOTHYECKUX
MPOIIECCOB W HCIOJIb30BaTh MX JUIsS
MIPOCKTUPOBAHUS TEXHOJIOTHYECKUX
anmapaToB MO AKCIEPUMEHTATbHBIM
JaHHBIM;

METOAaMH MOCTPOCHUS U ONTUMU3ALINHI
TEXHOJIOTHYECKUX CXEM;

METOIaMH aHaIu3a H
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TEXHOIKOHOMHUYECKOM OIITUMHU3allNN
TCXHOJIOTHYCCKHUX CXCM.

Paznea 3.
DHeprocoOeperaronme
TEXHOJIOTHYECKHE CXEMBI.
ArnmapatypHoe opopMIIeHUE
COBPEMEHHBIX TEXHOJIOTUH .

3HATh:
Hay4HbIe OCHOBBI TEXHOJIOTHH
OCHOBHOI'O HEOPIraHMYECKOI'0 CUHTE3a;
TEOPETUYECKHE OCHOBBI  IOJTY4EHUS
HEOPraHUYEeCKUX BELIECTB;

TEXHOJIOTUIO ¥  OOIMe MPHHLUIIBI
OCYILLECTBIICHUS XUMHAYECKHX
IIPOLIECCOB OCHOBHOI'O
HEOPraHU4eCKOro CUHTE3a;

pa3nuyHble CHOCOOBI pEeKyNepanuu H
yTWIM3allUM  Ta30BBIX, OKUJIKUX U
TBEPAbIX  OTXOJOB  IPOU3BOJCTBA
HEOPraHMYEeCcKOro BELIECTB;

yMeTh:
aHAIM3UpPOBaTh U 0000IIaTh  OMBIT

OTEYECTBEHHBIX U 3apYOCIKHBIX (HUPM B
00J7aCTH OCHOBHOT'O HEOPraHHYECKOIO
CUHTE3a;

aHAJIM3UPOBATh pe3yIbTaThI
3KCHepI/IM€HTOB 1 BBIIIOJIHATH pacquH
MaTepUaTBLHOTO W JHEPreTHYECKOTrOo
0aJIaHCOB;

BJAACTD.
COBPEMCHHBIMHA MCTOAaMU

Ka4€CTBEHHOI0O MW  KOJHYCCTBCHHOI'O
aHaJIM3a HCOPraHMYCCKHUX BCUICCTB;

COBPCMCHHBIMU METOJaMH
TCOPECTUUCCKOTI'O n
OKCIICPUMCHTAJILHOT'O HUCCICIOBaHUA

TCXHOJIOTHYCCKHUX IMponeccoB
IIpOU3BOACTBA HCOPTraHNYCCKUX
BCIICCTB U MATCPUAJIOB,

METOJaMU MaT€MaTu4YCCKOro
MOACIIMPOBAHUSA TCXHOJIOTHYCCKHNX

IpoHeCCOB MW HMCIOJIB30BaTh HX JJIA
IMPOCKTUPOBAHUA TEXHOJIOTHYCCKHNX
amnmaparoB IO 3KCIICPHUMCHTAJIbHBIM
JaHHBIM;

MCTOAaMU MOCTPOCHUA U OITUMHU3 AN
TCXHOJIOTHYCCKHUX CXEM;

METOJaMU aHaJIM3a n
TEXHOYKOHOMHYESCKOU OIITUMU3AIINH
TEXHOJIOTHYCCKHX CXEM.

Orenka 3a
KOHTPOJIbHYIO padoTy
Ne 3 (2 cemectp)

Orenka 3a 6uo
konmponsn uz YII
(2 cemectp)
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13. OCOBEHHOCTH OPTAHU3AIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMJIOB MW JIMIl C OrPAaHUMYCHHBIMH BO3MOXKHOCTSAMH  3/I0pPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTEIbHON JAEATEIHHOCTH II0
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIEeLHaIUTeTa,
nporpammaM maructparypsl (IIpukas Munoopuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakamaBpuaTta, MporpaMmaMm CHelHMaTuTeTa, MporpaMMmaM  Maructparypel B PXTVY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. JI.M. Menneneesa
o1 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€WCTBUE mpuUKa3oM pektopa PXTY
uMm. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHU3alMi 00pa30BaTENbHOIO Mpoliecca
Ui O0y4eHHs WHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0pPOBBSI B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEPKICHBI 3aMecTuTeIeM MuHHCTpa oOpa3oBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHH s K padodell mporpaMme I CHUAIINHbBI

«TexH0J10THSI OCHOBHOI0 HEOPTAHUYECKOI'0 CHHTE32»
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
18.04.01 Xumuueckasi TEXHOJIOTHS
Marucrepckas nporpamma
«TexHOoorusl HEOPraHNYECKUX BELECTB, COPOEHTOB M KaTaJIU3aTOPOB AJIS UX IPOU3BOJICTBAY

®opma 00yueHHs: OuHas

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

««KaTaJII/BaTOpLI H KAaTAITUTHYCCKHUE ITPOLHECCHD»

HanpasJ/ieHue nmoaAroToBKu
18.04.01 Xumu4deckasi TEXHOJIOTUSA
Marucrepckasi nporpaMmma

«Texnoyaorust HECOPraHnIeCKMX BCIIECCTB, COpﬁeHTOB H KaTaJIUu3aTOpPoOB IJHd UX
MMpou3BOACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[Tporpamma cocraBieHa mpodeccopom Kadeapsl TEXHOJIOTHH HEOPTAaHUYECKUX BEIIECTB U DJICK-

TPOXUMHUYECKHX TporieccoB, A.x.H. E.}O. JIubepman, a.1.1H., npodeccopom Konbkonoii T.B.

[Tporpamma paccMoTpeHa " oJ00peHa Ha 3acellaHun Kageapbl
TEXHOJIOTUM HEOPTaHMUYECKUX BEIIECTB M DJIEKTPOXUMHUYECKUX TporeccoB «28» ampens 2025 r.,
poTOKOI Ne5.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpamMma cocTaBiieHa B COOTBETCTBHH C TpeboBaHus MU DerepabHOr0 rocy1apcTBeH-
HOro 00pa30BaTENILHOTO CTaHAApTa BBICIIETO OOPa30BaHUS — MAarucTpaTypa Mo HAIPaBJICHUIO
noarotToBku 18.04.01 Xumuueckaa mexnonozusa (OI'OC BO), pexomenaamusmu Meroauye-
CKOM KOMHCCHU M HAaKOIJICHHBIM OMBITOM NPENOJaBaHus AUCIUILUIMHBI Kadeapon mexnonozuu
Heopeanuueckux eewiecme u rnekmpoxumuyeckux npoyeccoe PXTY um. JI.. Menneneena.
ITporpaMma paccunTana Ha U3y4€eHHE JUCLMILIMHBI B TeueHue 1 cemectpa.

Hucuunnuna «Kamanuzamopsl u KamaiumuyecKkue Rpouecchl OTHOCUTCS K YacTH
JUCHUIUIMH y4eOHOTo yiana, OpMUPYEMOH ydacTHUKaMH 00pa3oBaTelbHbIX OTHOMEHHHA. [Tpo-
rpaMMa JMCLUHUIIIMHBI TpEeroaraer, yTo o0ydarmuecs UMEIT TEOPETUYECKYI0 U MpaKTUde-
CKYIO TIOJITOTOBKY B 00J1aCTH TEXHOJIOTHH 00E3BPEKUBAHUS U MEPEPAOOTKH TEXHOTCHHBIX OTXO-
JIOB.

Henp aucuumiIuHbl - NpuoOpETEHHE MArucTpaHTaMM 3HAHUN, YMEHUH, BIIAJICHUN U
bopMUPOBAHUN KOMIETEHLIUNA B OOJIACTH TEOPUU U TMPAKTUKU T'€TePOreHHO-KaTaTUTHUYECKUX
IIPOLIECCOB TEXHOJOTUM HEOPraHMYECKUX BELIECTB, U HCIIOJIb30BAHHWE MX PE3YJbTAaTOB B IPO-
beccroHanbHOU AESITENFHOCTH.

3agavell qucuUIUIMHBL «Kamanuzamopsl u KamaaumuuecKkue NPOUeccyl» SBISIETCS
M3Y4YEeHHE KMHETUKH KaTAIMTUYECKUX PEaKluil, CHHTE3a KaTalIn3aToOpOB, PACCMOTPEHHE B3aUMO-
CBSI3EH «COCTaB-CBOMCTBA-KaTATUTHUYECKAsi aKTHBHOCTH» W MyTEH MOBBIEHUS YPPEKTHBHOCTH
KaTaJUTHYECKUX MPOILIECCOB TEXHOJIOTUN HEOPTaHUYECKUX BEUIECTB IyTEM MPUMEHEHHUS HOBBIX
BBICOKO9()(DEKTUBHBIX KaTAIUTUIECKUX KOMITO3UIMNA U ONTUMHU3ALUH CYIIECTBYIOINX TEXHOJIO-
THYECKHUX PEKUMOB.

Jucuntumna «Kamanuzamopsl u Kamanumuueckue npoyeccyly TpernogaeTcs B 3 ce-
MmecTpe. KoHTponb ycrieBaeMOCTH CTYJEHTOB BEJETCS 0 MPUHATON B YHUBEPCUTETE PEUTHUHIO-
BOH CHUCTEME.

PaGouas mporpamMMa ITUCHUIUIMHBI MOKET OBITh peain30BaHa C MPUMEHEHUEM DIIEKTPOH-
HBIX 00pa30BaTEIBHBIX TEXHOJIOTUN M AJIEKTPOHHOTO 00YUYEHHS MTOTHOCTHIO HITH YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpPETEHHE CIEAYIOIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



4.3 IIpodeccuonanbHble KOMIETEHIIMU BHIMYCKHUKOB M HHAMKATOPBI UX JOCTHKEHUS

3amaua OcHoBanue

Kon n HaumeHoBaHue o

npodeccronab- OOBeKT uiu 001acTh Kon u (mpodeccroHanbHBIN

. WHMKATOpa JTOCTHKEHUS
HOI1 3HAHUA HaumeHoBanue [1K K CTaHJIapT, aHAJIU3 OIIbITA)
JESITEIbHOCTH O0600uIeHHBIE TPYIOBBIE PYHKIIUU
Tun 3aga4 npogecCHOHAIBbHOM 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEIbCKU I
Beinonuenue XHUMHUYECKOE, XUMUKO- IIK-3. Cnocob6en mpume- | [IK-3.1.3naer skcnepu- | AHanu3 tpeboBaHuil K MpodhecCHOHATLHBIM
byHIaMeHTallb- | TEXHOJOTMYeCKOe MPOU3BO/I- HATHb COBPEMEHHBIE MPHU- | MCHTAJIbHBIE METOAbl M | KOMIIETEHIUSIM, MPEABIBISEMbIM K BBI-

HBIX W TIPUKJIA]-
HBIX PaboT rmouc-
KOBOTO, TEOPETH-
YECKOro M JKCIIe-
PUMEHTAIILHOTO
XapakTepa C Ie-
JIBI0  Ompeserne-
HHS TCXHUYCCKHUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
TaKKe KOMILICKCa
pabot mo paszpa-
OOTKE TEXHOJO-
TUYECKOU  JIOKY-
MEHTAIINH.

CTBO

CKBO3HBIC BHJIBI TPOPECCHO-
HAJILHOW JIESTEILHOCTH B TPO-
MBINUICHHOCTH (B cepe opra-
HU3AIMM U TPOBEACHUS Hay4-
HO-HCCJICI0BATEIbCKUX u
OTIBITHO-KOHCTPYKTOPCKHUX pa-
00T B 00JIaCTH XUMHUYECKOTO U
XUMHKO-TEXHOJIOTHYECKOTO
IIPOU3BO/ICTBA).

OOpBl U METOJbI HCCIIe-
JIOBaHUs, IUIAHUPOBATH,
OpPraHHW30BBIBATH W TIPO-
BOJIUTH AKCIIEPUMEHTHI U
WCIBITAHUS, KOPPEKTHO
oOpabaThiBaTh W aHaJIU-
3UpOBaTh  ITOJTYYCHHBIC
pe3yabTaThI

ux npubopHOE U ammna-
paTtHOe oopMmIIeHUE AT
UCCIICIOBAaHMs  BEILECTB
U MaTepUasoB.

yCKHUKaM HampaBJeHUs] TOJrOTOBKU Ha
pBIHKE Tpyaa, o0oOmieHHe 3apyO0eKHOTO
OIIbITa, TIPOBEJICHUSI KOHCYJbTAIIUN C BEAy-
MUMU  paboToAaTeNsiMi, OO0BbEINHECHUSIMU
pabotonaTeneil oTpaciv, B KOTOPOW BOC-
TpeOOBaHbI BBHITYCKHUKH B paMKax Harpas-
JICHUSI TIOJTOTOBKH.

[Ipodeccuonanpubiii  crangapt  40.011
«Crnenmanuct o Hay4HO-
UCCIIEJIOBATEICKUM u OTIBITHO-
KOHCTPYKTOPCKMM pa3paboTKam», yTBEp-

KJIeHHBIN puKa3oM MuHHCTEpCTBA TpyJaa U
conuanbHOM 3amuThl Poccuiickoit dexnepa-
mur otT 04.03.2014 Ne 121 u.

O060061meHHas TpyaoBas QyHKIUS

B IIpoBeneHne Hay4HO-HCCIIEI0BATENBCKUX
U ONBITHO-KOHCTPYKTOPCKUX Pa3padOTOK
IpU HUCCIENIOBAaHUU CaMOCTOSITEJIHBIX TEM
(ypoBeHb kBaM(puKaIuu — 6)

C. IlpoBenieHne Hay4yHO-UCCIEA0BATEIBCKUX
U ONBITHO-KOHCTPYKTOPCKUX Pa3padoTOK
(ypoBeHb kBamuuKanuu — 6)




[IK-3.2. Ymeer opranu-
30BbIBATh  IPOBEJICHUE
SKCIIEPUMEHTOB U HCIBI-
TaHUN BEIIECTB U MaTe-
pHUaJioB

I[1IK-4 Cmocoben camo-
CTOSITCNIHO ~ ITPOBOJIUTH
ITIOMCKOBBIE  HMCCIIEIOBA-
HUS MHHOBALIMOHHBIX
TCXHOJIOTHUYCCKUX HpO-
[IECCOB B 00JIACTH MOJTY-
YCHUSA U HUCIIOJIb30BaHUA
HEOPraHHUYECKUX XHMH-
YECKHX BEIECTB M COp-
OEHTOB, U KaTaJIn3aToOpPOB
JJIA UX HpOI/I?;BOIlCTBa

[IK-4.1 3Haer ¢usuko-
XUMHUYECKHE OCHOBBI T10-
Jy4eHHs] U WCIOJb30Ba-
HUS HEOPraHMYECKUX
XUMHYECKHX  BEIIECTB,
CIOCOOBI TIOJTyYCHUS
COpOEHTOB W KaTallu3a-
TOPOB M TEXHUYECKUE
TpeOOBaHMS K HUM

IIK- 4.2 YMmeer aHanmu3u-
poBaTb W IPOTHO3UPO-
BaTh BJIMSHUE IapaMeT-
POB  TEXHOJIOTMYECKHX
PEXKHUMOB U YCJIOBUU HC-
NBITAHUM ~ HEOpraHuye-
CKUX XHMHYECKHX Be-
IIECTB ¥ U3JICIUH U3 HUX
Ha UX Pe3yJIbTaThl, B TOM
YHCJIC HAa OCHOBE CTaTH-
CTHYECKMX METOJIOB C
MPUMEHEHUEM BBIYNCIIH-
TEJIbHON TEXHUKHU U MPHU-
KJIQJHBIX TPOTPAMM




IIK — 4.3 Biageetr Mmeto-
JaMHU TIOJTyYeHHS, UCCIIe-
JIOBaHUSI U TNPUMEHEHUS
HCOPraHNM4YCCKUX XUMU-
YEeCKUX BEILECTB U COp-
OCHTOB, U KaTaJIn3aTOPOB
U1 X IPOM3BOJICTBA

IIK — 5 Crniocoben camo-
CTOATEIBHO  OCYIIECTB-
JISATh pa3paboTKH,
HampaBJICHHBIE HA CO-
3llaHKE HOBBIX M COBEp-
IIICHCTBOBAHUE cymie-
CTBYIOIIMX  TEXHOJIOTH-
YECKUX MPOIECCOB U
00OpyJIOBaHUsI  TIPOM3-
BOJICTBA HEOpraHnye-
CKUX XHMHYECKHX Be-
IIECTB U COpPOEHTOB U
KaTaau3aTopoB ISl  UX
MIPOU3BOJICTB

IIK — 5.3 Bnaneer npue-
MaMu mojabopa U Kop-
PEKTHPOBKH I1apaMeTpoOB
HOBOT'O TE€XHOJIOTHYECKO-
ro mporecca HpOU3BOI-
CTBAa  HEOPTaHUYCCKUX
XUMHAYECKHX  BEIIECTB,
nogdbopa COpOEHTOB U
KaTaJn3aTopoB IO pe-
3yJbTaTaM aHaJM3a
CTPYKTYpbl H CBOWCTB
MaTepHajIoB, B TOM YHC-
Je ¢ TMPUMEHEHHEM BBI-
YUCIUTEIPHON  TEXHHUKHU
U TPUKIAJHBIX  TpPO-
rpaMmm




B pesynpTare nzydeHus: AUCIUIUIMHBI CTYICHT MarucTpaTyphl JT0DKEH:
3uame:
- OCHOBHBIC KaTaTUTHYCCKHE MTPOIIECCHl TEXHOJIOTUH HEOPTaHUUYECKHUX BEIIECTB;
- MEXaHU3MbI KATATUTUYECKUX PEAKIIMA U UX O0IME KHHETHYECKUE 3aKOHOMEPHOCTH;
- CTallMOHAPHBIN M KBa3UCTAITMOHAPHBIN PEKUMBI PAOOTHI KaTaIM3aTOPa;
- MAKPOKHWHETHKA KaTATUTUYECKUX MPOIIECCOB;
- METOJIbI CHHTE3a KaTaJIu3aTOPOB;
- COBPEMEHHBIC METOJbl XapaKTepH3allMi KaTalM3aTOPOB: PEHTreHO()A30BBIA aHAINU3, PEHTTE-
HO(IIYOPECIICHTHBIM aHaIU3, PEHTTEHO(OTOICKTPOHHAS CIIEKTPOCKOIHS, JICKTPOHHAST MHUKPO-
cxomust, EXAFS, XANES;
- (hu3HYECKIE METOBI KCCIIEI0BAHUS KHHETHKY Peakiuii in Situ.
- 0OCOOCHHOCTH TPOBENICHUS CTaINi CHHTE3a KaTaIn3aTOPOB U MX BIHMSHHE Ha CBOMCTBA KOHEU-
HOTO ITPOJIYKTa
- METO/IbI BBEICHUS U (PUKCHPOBAHMS AKTHBHBIX KOMIIOHEHTOB Ha TTIOBEPXHOCTHU
Ymems:
- IPUMEHSTh METO/IbI UICHTU(UKAIINY KaTaIH3aTOPOB;
- OIIpe/IeNICHNE KHHETHYECKUX TTapaMeTPOB KaTAIMTUYECKHUX ITPOIIECCOB;
- aHAJTM3WUPOBATH B3aUMOCBSI3b TEXHOJIOTHMYECKHX MapaMeTpoB H 3()QPEeKTUBHOCTH Mpoiecca U
KauyecTBa MPOAYKIHUU;
- IPOBOJUTH SKCIIEPUMEHTHI 10 3aJIaHHBIM METOIUKAM;
- aHAIM3UPOBATh U 0000IIATH PE3yIbTaThl IKCIIEPUMEHTOB
- aHATM3UPOBATH B3aMMOCBSI3b YCIIOBUH CHHTE3a M CBOMCTB TOJTYy4aeMbIX KaTalIN3aTOPOB
Bnaoems:
- METOJIaMU TCOPETHYECKOTO HCCIICIOBAHMS T'ETEPOTCHHO-KATAUTUTHICCKUX TEXHOIOTHYCCKHUX
MIPOIIECCOB IMPOM3BOJICTBA HEOPTaHUYECKHUX BEIIECTB U MaTEPHAJIOB;
- METOJIaMH UCCIICJIOBAHMSI KHHETHKH TeTEPOTCHHO-KATATUTHICCKUX MTPOIIECCOB;
- HayYHBIMH OCHOBAaMHU CHHTE3a KaTaJM3aTOPOB 3a/IaHHOTO COCTaBa, MOPHUCTON CTPYKTYpHI H

(bopMBI.

3. OBBEM JIUCHUILJIMHBI U BUIbl YYEBHOM PABOTHI

O0BbeM THCHHUTITHHBI
Buj yueoHoii padothl Axan. | Actp.
3E
q. q.

OO01asi TPy10€eMKOCTb 1M CHUIITHHBI 7 252 189
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 3,31 119 89,3
Jlexumu 1,42 51 38,3
[Tpaktuueckue 3ansatus (I113) 0,94 34 25,5
JlaboparopHbie paboTs (JIP) 0,94 34 25,5
CamocrosiTejibHasi padoTa 3,68 132,6 99,4
Bua koHTpOJIA: 3adeT ¢ OEHKOH
3a4yeT ¢ OHEHKOI 0,01 \ 0,4 \ 0,3




4. COAEP KAHUE IUCIHHUIIJIMHBI
4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

Ne B T.4. B B T.4. B B T.4. B B T.4. B
n/ Pa3zgen aucumMnIvMHbI Bcero hopme Jlexkuun hopme Tpax. hopme J120. pa- hopme Cam.
I np. np. MoAr. 3aH. Tp. MOAT. 00THBI np. moar. | pa6ora
MO/T.
1 Paznen 1. Teopernueckue OCHOBBI KaTa- 86 14 10 24 38
JIn3a
Karanu3. OcHoBHBIC MTOHATHS. POjIb
1.1 | xaranu3a B pa3BUTHH XUMHUCCKOH U 10 2 2 0 6
He()TEXUMHYECKOHN MPOMBITIIIEHHOCTH
KuHeTnka KaTanuTHUYECKUX pEaKIHil.
1.2 | MakpoKHHETHKA KaTaTUTHUYECKUX 35 4 4 9 20
IPOIIECCOB
MeTo/1pI XapaKTepU3allii KaTalu3aTOPOB.
1.3 | UccnenoBaHne KUHETUKHU KaTATUTHYECKUX 31 8 4 9 12
peakuuii
Pasnen 2. Karanurudeckune npoueccbl
5 XuMHu4yeckoi Texnosiorun. [Ipumenenue 84 20 14 0 50
KATaJu3a /sl pelieHus IKOJIOTHYeCKUX
npoosaem.
2.1 | KHCIioTHO-OCHOBHOM KaTajIu3. 12 4 2 0 10
2.2 | Karanu3s Ha Merajuiax 12 4 2 10
2.3 | KaranuTnyeckoe OKHCIEHNE 22 4 4 8 10
Karanutuueckas O4MCTKA ra30BBIX CMeCei
2.4 ot CO, NOy, CHx 1 caxu. 14 4 4 0 10
25 Karanu3 B mepepaboTke IpUPOTHOTO rasa.
[Ipouecc Knayca. Cunre3 ®@uiepa- 12 4 2 0 10

Tpomma




3 Pa3nen 2. HayuyHble OCHOBBI CHHTE3a Ka- 80 17 10 8 45
TAJM3aTOPOB

31 OcaxaeHHble KaTaJIu3aTOPHkI, 30JIb Tejlb 26 6 4 16
METO/I.

39 Hanecennble katanu3aTopsl, MOIluI/HbI/ILII/I- 35 5 4 16
pOBaHKE MOBEPXHOCTH HOCUTEICH.

33 TepmooOpaboTka KaTanmnu3aTopoB. MeTo bl 21 6 5 13
PEryJIUPOBaHMUSI IOPUCTON CTPYKTYPBHI.
UTOro 251,6 51 34 34 132,6
3a4er ¢ OLICHKOH 0,4 0,4
UTOro 252 51 34 34 133




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Paznen 1. Teopernueckue ocHOBBI KaTaau3a. Mcropudeckuii 0030p OCHOBHBIX JIOCTHXKE-
HUI B 00JIaCTH TEXHOJIOIMH HEOPraHUYECKHUX BEILIECTB, a TAK)KE POJIb KaTajau3a B Pa3BUTUHU XU-
MHUYECKON M HedTenepepadbaThIBalONIe TPOMBIIIICHHOCTH. AncopOius. dusndeckas aacopo-
mus. [lopucras cTpykrypa. AncopOuus Ha HEOJAHOPOIHON NMOBEPXHOCTH. XUMHUECKas aJicopo-
usi. PeaknimonHasi ciocoOHOCTh MoBepXHOCTH. Kpurepun pasnuuns GU3N4ecKoil 1 XMMUYECKOH
ancopbumu. [JlecopOuus. Kunetnka rereporeHHO-KaTaIMTHUECKUX peakuuil. OnpezneneHue ax-
TUBHOCTH, yucia 000potoB (TOF), ceneKTHBHOCTH, JIEMEHTApHOTO aKTa, MaplIpyTa PeaKiHu.
CrannoHapHbIM U KBa3UCTALlMOHAPHBIA PEKUMBI KaTanu3a. JICHrMIOpDOBCKasi KHHETHKA KaTaJlu-
TUYECKUX peakuuii. KuneTnka crnoXHbIX KaTtanuTuueckux peakiuit o M.U. Temkuny. duddy-
3MOHHAs KMHeTuKa. Kartanuruueckue peakiuu B HECTALIMOHAPHOM pexume. COBpEMEHHBIE Me-
TOJIBI XapaKTepU3aIlMH KaTaIN3aTOPOB: PEHTIeHO(DA30BBI aHAIHM3, PEHTICHO(IYOPECIECHTHBIH
aHaJ u3, PEHTreHO(OTONICKTPOHHASI CHEKTPOCKOMUS, JJIEKTpoHHas Mukpockomnus, EXAFS,
XANES. Ilpumenenune (pu3HUecKuX METOI0B UCCIIEOBAHUS KAaTAJTUTUYECKUX MPOLIECCOB METO-
nmamu in situ.

Paznen 2. KataauTtudeckue nmpoueccbl XuMu4eckoi texHosnoruu. Ilpumenenne kara-

JIM3a ISl pelleHusi IKOJI0rn4ecKkux npoodsemM. KuciotHo-ocHOBHOM KaTtanu3. Kuciorel u oc-
HOBaHMs1. MeToibl ONpeIeNeHNs KUCIOTHBIX U OCHOBHBIX LIEHTPOB Ha MOBEpXHOCTH. KucnoTHbie
Y OCHOBHBIE KaTaJM3aTOPbl U UX aKTUBHBIE LIEHTPBI. L[€0MUTBI U Ipyrue MOJIEKYJISpHBIE CHUTA.
CBepxKucoThl U cBepxocHOBaHus. Jleruapartauus cnuptoB. Kartanus Ha MeTaimnax. DJIeKTpOH-
HOE€ CTPOEHHE MEePEXOIHBIX METaJUIOB. AfcopOIMs Ha epexoaAHbIx MeTayutax. [lpocreiimue ka-
TaIUTUYECKUE PEaKlMd Ha IMepexoJHbIX MeTauiax. HaHeceHHble karanu3aTopbl. Pa3smepHbiii
s¢¢exr. Karanus Ha okcujax U KaTaJUTUYECKOE OKHUCIIEHHE. DHEpreTU4ecKue YpOBHHM HOHOB
NEPEXOAHBIX METAJUIOB B OKCHAAX. [leeKThl B OKCHAAX MepexonHbIX MeTauioB. OcobeHHOCTH
KMHETUKH KaTAJIUTUYECKOTO OKUCIEHUA. AKTUBALMS KUCIOPOJa Ha IOBEPXHOCTU OKCUIHBIX Ka-
TAJIN3aTOPOB OKHCIECHUs. KaTalmnTiHueckoe OKMCIeHNe IPOCThIX MOJIEKy . [ my0okoe okuciaeHue
yII1€BOAOPOAOB. Poib KaTanu3a B pellIeHUH 3KOJIOTHYecKuX npodieM. Katanmutuueckas ouncTka
ot Bpennbix razoB: CO, CxHy, NOx, SOz u map. Ounctka mpupomHoro rasa ot cepsl. CUHTE3
®umepa-Tpommia.
Pa3znesn 3 HayuHble ocHOBBI CMHTe3a KaTaau3aTopoB. Knaccudukaius MeTo10B MOJy4eHUs
Katanu3aropoB. OcaxaeHHble Karanu3aropbl. CTaniuiHBI MeXaHU3M (POPMUPOBAHUS THAPOK-
CUJIOB TPU KOJIJIOUJHO-XUMHUYECKOM OCaXJeHUU. PUBNKO-XMMHUECKHE OCHOBBI 30JIb-T€llb Me-
Toa. POpMUPOBAHNE KPUCTAIUIMYECKON U IOPUCTON CTPYKTYPBI KaTaJlu3aTopa B IPOLIECCE CUH-
Te3a. BiusHue mpupoabl TEMILIATOB, MpeKkypcopoB U pH cpeapl Ha MOPUCTYIO CTPYKTYpy oOca-
KICHHBIX MaTepUaJIOB. DMYJIbCUOHHBIA METOJ CHHTE3a IOPUCTBIX MaTepuanos. ['uaporepmaisb-
Hasi 00paboTKa B CHHTE3€ KaTaiau3aTopoB. Tepmuueckas oOpaboTKa KaTalM3aTOPOB: CYIIKa U
npokanuBanue. HoBble METO/IbI CYIIKM MOPUCTHIX MaTEPHAJIOB. CYOJIMMAllMOHHAS CYIIKaA, CYIIKa
B CBEPXKPUTHYECKHUX YCIOBUAX. MeTO/bl perylInpoBaHusl MOPUCTONU CTPYKTYphl KaTaau3aTOpPOB
B mporiecce TepmMooOpadoTku. Hanecennsle karanuszaropsl. Hocutenu karain3aTopoB, UX CBOIi-
CTBa U MeTObl noiaydeHus. CUHTE3 yIriIepoJHBIX MAaTepHaJIOB MyTeM KapOOHU3aLUU PUPOIHO-
ro chlpbst. MeToabl MOAM(UIIMPOBAHUS TPUPOHBIX MaTepuasioB. [IninnapupoBaHue CIOUCTBHIX
AIIOMOCHUJINKATOB. MoaupuupoBaHue arroMOCHINKAaTOB METOJIOM MOHHOTro odomeHa. Croco-
Obl HAHECEHUs U 3aKPEIUICHUs] aKTHBHBIX KOMIIOHEHTOB Ha HOCHUTEJNIE U PeryJIupoBaHUe pacipe-
JIEJIEHNs aKTUBHOTO KOMITOHEHTa Ha HocuTelne. [IpuBuThie moBepxHOCTHBIE coeanHeHus. Kom-
MO3ULMOHHBI MaTE€pHAJIBI.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA JUCIIUITJIMHbI

Ne B pe3ynpTaTe 0CBOCHMS NUCHUIUIMHBI CTYIEHT JOJIKEH: Pan el Paszz[eﬂ Pa33ﬂen Pasi[en
3HaTth:

1 |- ocHOBHBIE KATAJUTUYCCKHE MIPOIECCHI TEXHOJIOTHH HEOPTaHUYECKUX BEUICCTB; + + +
2 |- MexaHW3Mbl KaTAINTHICCKUX PEAKIMI M X OOIINEe KHHETHYSCKUE 3aKOHOMEPHOCTH; + + + +
3 |- cranMoOHAapHBINA M KBa3UCTALMOHAPHBII PSIKMMBI Pa0OTHI KATAIN3aTOPOB,; + + + +
4 |- MaKkpOKHMHETHKA KATAJMTHUYECKHX MPOIECCOB; + +

— COBpPEMEHHBIE METOJbl XapaKTepU3alluu KaTalau3aTOpOB: pEeHTreHo(a3oBbli aHaIN3, peHTreHodIyopec- + +
S |UCHTHBIA aHaNMM3, PEHTTeHO(MOTOIICKTPOHHAS CIIEKTPOCKOMUS, 3JIeKTpoHHas Mukpockonus, EXAFS, + +

XANES; Tepmonporpammupyemast AecopOIus u ap.
6 |- dusnueckre METOBI HCCIeI0BaHMs iN Situ;
7 |~ OCOOCHHOCTH TMPOBEJCHUS CTaJANI CHHTE3a KaTalu3aTOPOB M UX BIMSHHE Ha CBOMCTBA KOHEUHOTO IMPO-

AYKTA,
8 |- ™etozpl BefeHUs U DUKCHPOBAHMS AaKTHMBHBIX KOMIIOHEHTOB Ha TIOBEPXHOCTH HOCHUTEJISL.

Ymersb:

9 |- mnpuMeHsATh METO/IbI HACHTU(DHUKAIIMK KaTaIH3aTOPOB;
10 |- ompezeneHre KHHETHYECKHX APAMETPOB MIPOLIECCOB; + + + +
11 |~ @HamM3MpOBATh B3AMMOCBSA3L TEXHONOTMYECKHMX MapaMeTpOB H 3¢ (GEeKTUBHOCTH Tpoliecca M KayecTBa + + + +

MIPOJTYKIIUH
8 |- mpoBOJUTH IKCIIEPUMEHTHI 10 3aIaHHBIM METOIUKAM; + + + +
9 |- ananu3upoBaTh M 0000LIATH PE3YIBTAThI IKCIIEPHMEHTOB + + + +
10 |- aHanu3upoBaTh B3aMMOCBSI3b YCIOBHIA CHHTE3a M CBOWCTB MOJTyYaeMbIX KaTaIN3aTOPOB

Baaners:

11 |~ MeTOJamMu TEOPETHIECKOTO HCCIE/IOBAHUS TeTEPOTEHHO-KATATNTHIECKHX TEXHONOTHHECKHX MPOTIECCOB + + + +

IIPOM3BOJICTBA HEOPraHNYECKHUX BEIIECTB U MAaTEPUAJIOB;
12 |- wMerogaMu mcciea0BaHUs] KHHETHKY T€TEPOTEHHO-KATAIHTHIECKHIX MTPOIIECCOB. + + + +
13 |- HayYHBIMH OCHOBAMH CHHTE3a KaTaJIM3aTOPOB 33JAHHOTO COCTaBa, IOPUCTON CTPYKTYPHI U (DOPMBI. + + + +
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Kox m nanmenosanue IIK

Koa u HaumeHoBaHue nHankaropa nocruxenus IK

[1K-3. CriocobeH npuMeHATh COBpEeMEHHBIE TIPU-
OOpBI M METOABI HCCIICIOBAHUS, TUIAHUPOBATbH, Op-
TaHW30BBIBATh U MPOBOANUTH KCIIEPUMEHTHI U HC-
IBITaHUS, KOPPEKTHO 00pabaThIBaTh M aHATIM3UPO-
BaTh MOJIy4YCHHBIE PE3YIbTaThI

IK-3.1.

3HaeT 3KCHEPUMEHTaIbHbIE METOABI M UX MPUOOPHOE U
anmapatHoe o(opMIICHUE JUISI UCCIIEJOBAHUS BEIIECTB U
MaTepuasoB

[1K-3.2.
VYmMmeer OpTraHHU30BbIBATH IMPOBEACHUEC SKCIICPUMCHTOB U
HCIIBITAaHUI BEIIECTB U MaTcpuraioB

[1K-4 Cnoco0OeH mpoBOIUTH MOUCKOBBIE MCCIEH0-
BaHUS WHHOBAIMOHHBIX TEXHOJOTHYECKUX IIPO-
1IeCCOB B 00JIaCTH 00E3BPEIKMBAHUSA U MepepadoT-
KM TEXHOTCHHBIX OTXOJIOB, T'a30- H BOJOOYHCTKH

[1K-4.1 3HaeT (pU3HKO-XUMHUECKUE OCHOBBI MOJTyYECHHS
U WCIOJB30BAHUS HEOPTaHWYECKUX XHMHUYECKHUX Be-
IIECTB, CIIOCOOBI MOJTYYEHHsI COPOCHTOB M KaTallk3aTo-
POB U TEXHHUYECKHE TPEOOBAHUSI K HUM

[IK- 4.2 YMeer aHanu3upoBaTh U IPOrHO3UPOBATh BIIH-
SIHUE MapaMeTpOB TEXHOJOIMUECKUX PEKHUMOB U YCJO-
BUI UCIIBITAHUN HEOPTaHUYECKUX XUMUYECKUX BEILLECTB
U U3JeNuil U3 HUX Ha MX pe3y/ibTaThl, B TOM YHCIE Ha
OCHOBE CTaTUCTHUYECKHX METOJOB C MPUMEHEHHUEM BBI-
YUCJIUTENBHON TEXHUKH U IPUKJIAJHBIX IPOrPamMM

I[IK — 4.3 Bmameer MerogamMu TOJIYYCHHS, HCCIIEIOBA-
HUSL U TIPUMEHEHUsI HEOPTaHMYECKUX XMMHYECKUX Be-
IIECTB U COpPOEHTOB, W KAaTaJW3aTOPOB ISl MX IPOU3-
BOJICTBA

I1IK — 5 CniocobeH caMOoCTOSITENbHO OCYLIECTBIATh
pa3paboTKH, HAalpaBJIEHHbIE HAa CO3/IaHME HOBBIX U
COBEpIIECHCTBOBAHNUE CYIIECTBYIOIINUX TEXHOJIOTH-
YEeCKHX MPOLIECCOB M 00OPYIOBaHUS IPOU3BOJICTBA
HEOPraHMYECKUX XMMHUYECKUX BEIIECTB U COpPOEH-
TOB M KaTaJIM3aTOPOB AJIs UX IPOU3BOJICTB

IIK — 5.3 Brnageer npuemamu noadopa u KOpPEKTUPOB-
KU TIapaMeTpOB HOBOI'O TEXHOJOIMYECKOrO Ipoliecca
MPOU3BOJCTBA HEOPTaHUYECKUX XUMHUYECKUX BEILECTB,
noadopa copOEHTOB M KaTalM3aTOPOB MO pe3ylbTaTaM
aHalii3a CTPYKTYPhI U CBOWCTB MaTE€pPHaIOB, B TOM YHC-
JIe ¢ IPUMEHEHUEM BBIYMCIUTEIBHON TEXHUKU U MPHU-
KJIQJIHBIX POTPAMM
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

Ne i/

Ne paznena
JTUCIH-
IJIMHBI

TeMbl NIPAKTHYCCKUX 3aAHATHI

Yacel

1

Pacyer TepMogUHAMMYECKUX NapaMeTpPOB
peakuuii

KuneTnka KaTaquTHYeCKUX peaKIuid.
MakpokunHeTnka mnpouneccoB. Pacuer mo-
ayas Tuie

Xapakrepu3zanus karaau3zatopon. Pacuer
KHHETHYECKHX MapaMeTpPoB KATAJIUTH-
YeCKOM peakunu

Kucaorno-ocHoBHo#i karanau3. Onpenele-
HHE KHUCJOTHO-OCHOBHBIX CBOWCTB IO-
BEPXHOCTH KaTAJIM3aTOPOB.

O030p NMPOMBINLIEHHBIX MPOLECCOB, IPO-
TEeKAKIIUX MO0 MEXaHU3MY KHCJIOTHO-
OCHOBHOI'0 KaTaIu3a.

Karanus na meraniaax. Paccmorpenue oc-
HOBHBIX KATAJUTHYECKHUX MPOIECCOB €
y4acTHeM MeTALJIMYEeCKUX CHCTEM

KaraauTtnyeckoe oxkHucjieHHe. AHAJIN3 OC-
HOBHBIX KaTAJIUTHYECKHX MPOIECCOB,
NPOTEKAIIMX € Y4YaCTHEM OKCHIHBIX
KATaJIN3aTOPOB. IIporuo3upoBanue
CBONCTB KAaTAJIN3aTOPOB

IMpoMbllLIEHHbIE CXeMBbI JeTOKCHKAIIUH
ra3oBbix cmeceii or CO, yrieBonopo-
JI0B, OKCH/IOB 230Ta, CAXKH..

IIpouecc Kuaayca. Cunre3 @uiepa-
Tpomnma

Pacyer §a/laHCOB OCa:KIE€HHBIX KaTajn3a-
TOPOB

l'[o.nyqemle HAHCCCHHBIX KaTAJIU3aTOpoOB

10

IIpoueccsl TepM0OOOPAOOTKH KATAIM3ATO-
poB

6.2 JlaGopaTopHbIe 3aHATHS

BeImonHeHue 1ab0paTopHOro MPaKTHKyMa CIOCOOCTBYET 3aKpEIUICHUIO MaTepHaa, u3y-
4aeMoro B TUCHHIUIHHE «Kamanuzamopsl u kamaiumuuecKkue npoyeccol», a TaKKe aeT 3Ha-
HUS O METOJ/IaX CHHTE3a KaTaju3aTopa, OMPEIEICHUs] TeKCTYPHBIX XapaKTEPUCTUK U KaTaJTUTH-
YECKOW aKTUBHOCTH.

MakcumanbHOe KOJIMYECTBO OaJUIOB 3a BBIMOJHEHHE JAa0OPATOPHOTO MPAKTHKyMa CO-
cTarisieT 32 0a/UT0B (MaKCHMaIbHO 10 8 6a/UTOB 3a Kaxayro padoTy). KommuecTBo padot u Oai-

JIOB 34 KaXIYyHO pa60Ty MOKET OBITh U3MEHEHO B 3aBUCUMOCTH OT UX TPYAOCMKOCTH.
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[Tpumeps! 1ab0paTOpHBIX PabOT U pa3zelibl, KOTOPbIE OHU OXBaThHIBAIOT

Ne paznena
Ne ni/n JUACIH- TeMbl NPAKTHYECKUX 3aAHATHI Yackwl
TUIMHBI
1 3 CuHTe3 KaTaJINTHYeCKH AKTHBHBIX CI0K- 3
HOOKCHIHBIX KOMIIO3MIIMI
2 1 TekcTypHble XapaKTepPUCTHKH KaTaJIM3a- 9
TOPOB
3 1 OxucaurejJbHast 1ecTPYKIUA GpypauninHa 8
na Me/Al20s, rie Me — Fe, Co
OnpeneneHne aKTUBHOCTH KATAJU3aTOPOB
4 1 B peaKklMu IIy0OKOro OKHMCJIeHHSI Me- 9
TaHA

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHas paboTa MPOBOJUTCS € ENbI0 YIITYOJNeHHs 3HAHUN 1O AUCUUIUINHE H
IIPElyCMaTPUBAET:

— O3HAKOMJICHHE U MPOpabOTKy PEeKOMEHI0BAaHHOH JUTEPATYpHI, paboTy € 3JIEKTPOHHO-
O61OIMOTEYHBIMU CUCTEMAMU, BKJIFOYAsl IEPEBO/IbI MyOIMKALMKA U3 HAyYHBIX KYpPHAJIOB, IUTUPY-
embIx B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— IIOCEILEHUE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa no TeMaTuke TUCLUILINHEI,

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJBHBIX padOT IO MaTepHally JIEKIIMOHHOIO Kypca;

— TOATOTOBKY K ca4e 3auema c oyenkou (3 ceMectp).

[InanupoBaHHe BpEeMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIO Ha M3y4eHUue
JUCLHUIIIMHBI, CTYJ€HTaM JIy4dllle BCErO OCYILIECTBIIITh HA BECH IEPUOJ M3YYEHMs, IIPEayCcMaT-
pHUBasi IPHU 3TOM PETYISIPHOE TIOBTOPEHHE MTPOMEHHOIO MaTepuana. Marepuai, 3aKOHCIIEKTHPO-
BaHHBIM HA JIEKLHAX, HEOOXOAUMO PETYJSPHO JOMOIHITh CBEICHUSIMHU U3 JIMTEPATYPHBIX UCTOY-
HUKOB, IIPEJICTAaBICHHBIX B paboueil mporpamme. [Ipu pabote ¢ yka3aHHBIMH MCTOYHHKAMH pe-
KOMEHAYETCSl COCTaBIISATh KPAaTKUM KOHCIIEKT MaTepuana, ¢ 00s3aTelbHbIM (PUKCUPOBAHUEM
6ubnmuorpaguuecKix JaHHBIX UCTOYHHKA.

8. MPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBOKymHast OIEHKA MO TUCIHIUIMHE CKIIAJbIBACTCS W3 OICHOK 3a BBIOJHEHHE KOH-
TposbHBIX paboT Ne 1 u Ne 2 (MakcumanibHast oleHKa 28 6annoB), 1abopaTopHeIX padboT (32 Gan-
Jla) ¥ KTOTOBOTO KOHTPOJIS B hopMme 3auema ¢ oyenkou (MakcumaibHas orieHka 40 6amios).

8.1. IlpuMepbl KOHTPOJIBLHBIX BOMPOCOB /IS TEKYIIEr0 KOHTPOJISI OCBOEHHSI THCIUIIJIHHbI
JIsi TeKymero KOHTPOJS MPEAYCMOTPEHO 2 KOHTPOJIbHBIC paboThl). MakcuMaibHas
OLICHKA COCTaBJISAET 28 0aJUI0OB COOTBETCTBEHHO.

Paznen 1. [Ipumepbl BOoNpocoB K KOHTPOJIbHOI padore Ne 1. KonTpoabHasi padora coaep-
suT 3 Bompoca ( 1 Bonmpoc — 6 6a/uioB, 2 Bonpoc — 6 6a/u10B, 3 Bonmpoc — 6 6a/110B).

Bomnpoc 1.1.
1. TepmonuHammuKa KaTaiausa
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2. Kmaccudukamms kataanzaTopoB
3. Ponb ancopOIMOHHBIX MTPOIIECCOB B KaTaan3e

Bonpoc 1.2.

1. CocraButh kuHeTHYecKOe YypaBHeHHe peakuun: A+B+C— C mo ypaBHEHHUIO
Jlenrmiopa-XunmensByna. JlomymieHus: npeumyiiecTseHHas aacopomus A,B,C.

2. CocraBUTh KHHETHYECKOE YypaBHeHHE peakuuu: A+B — C+]J| mo ypaBHEHHIO
Jlenrmiopa-XunmensByna. JlonymieHusi: NpeUMYIIECTBEHHAsl ajcopOuus A, aj-
copOrnueii komrnoHneHnTa B npeneOpeusb.

3. CocraBuTh KHHETHYECKOE YypaBHeHHe peakuuun: A+B — C mno MexaHusmy
Jlenrmiopa-XunienbByaa. Peakuus nporekaetr B IpUCYTCTBUH MPOYHOCOPOUPYEMO-
ro uneprta X. JlonymieHus: aacopOueii KoMmoHeHTa A MOKHO TIpeHeOpeyb,

Bonpoc 1.3.

1.  Paccumrarp aktuBHOCTH Karanuzatopa PdAg/CeO2 B peakiuu oxkucienus CO. Jlu-
HelfHas CKOPOCTh Ta3oBoi cMecu 20 mMi/MuH, 00beM KatanmmuzaTopa 0,5 cm3, ucxomHas
cmech: CO — 1 06.%, O2 — 10 06.%, a3oT — 6ananc. IIpu temmneparype 105°C xon-
Bepcus coctasisier 0,45.

2.  Paccunmrare akTuBHOCTH B peakuuu koHBepcuu CO B NMPUCYTCTBUU KaTajau3aTopa
Cuo.2Ce080>. Jluneitnast ckopocTh ra30Boi cmecu 20 MiI/MuH, Macca Kataiauzaropa 0,3
r. [Ipu 205°C konBepcus coctaBisier X = 0,37, npu 236°C — X = 0,55. Ucxonnas
cMmech: CO — 1 00.%, O2 — 10 06.%, a3ot — Oanamnc.

3. Paccunrtarh 3Heprur akTUBAIMU PEAKIIUU MOJHOW KOHBEPCUU METaHa B MPUCYTCTBUU
katanmzaropa Sn0.2Ce0.802. JluneitHas cKOpOCTh ra3oBoW cmecu 12mi/MuH, Macca

karanuzatopa 1 r. Ilpu 525°C xonBepcus cocrasmser X = 0,35, npu 586°C — X =
0,65.

IIpumepnl BONIpocoB K KOHTPOJILHOM padore Ne 2. KonTposabHas padora 10 6a/1oB
BapuanT 1
HaneceHHbIil KaTanmu3atop noiydanu nporutkoir Hocutens () -Al2Oz) pactBopom HuTpaTa

nmaHTaHa. /|1 5TOro HOCHTENb OMYCKaIH Ha ONPEACIICHHOE BPEeMsi B PaCTBOP COJIM, 3aTeM BBIHU-
MaJld U3 PacTBOpa, CYLIMJIM M MPOKAJIUBAIU JJIs pa3jioKeHUsl HUTpaTa U 00pa3oBaHMs OKCHJA.
KonmdecTBO HaHECEHHOTO0 aKTHBHOTO KOMIIOHEHTA OTIPEACISUTN 10 U3MEHEHUIO KOHIICHTPAIUU
npeKypcopa B MPONUTOYHOM PacTBOpPE JI0 U MOCie MPONUTKU HocuTensd. HadanbHas KOHIEeHTpa-
st pactBopa Hurpara gantana (1) — 0,9 monb/n, koHeuHas konuneHTpanus — 0,89 mMouw/m, Mac-
ca HocuTens 1,2 T, HayaJIbHBIH 00BEM MPOMUTOYHOTO pacTBopa - 60 M, Mmocie NponuTky — 59,3
M. Paccuntath coneprkaHie akTHBHOTO KOMIIOHEHTa B Katanuzatope (% Macc.) B mepecuere Ha
okcu (La203) u Ha meTan.

Bapwuanr 2

HanecenHnblii kaTanu3arop mosydanu nponutkoi Hocutens () -Al2Oz) pactBopom HuUTpara

nmaHTaHa. /s 5TOro HOCHTENb OMYCKaIH Ha OTPEICICHHOE BPEMs B PacTBOP COJIH, 3aTEM BBIHU-
MaJIi U3 PacTBOpa, CYIIWIA U MPOKATUBAIH IS Pa3NIOKEeHUs HUTpaTa U 00pa3oBaHMs OKCHJIA.
KonruecTBO HAHECEHHOTO aKTUBHOTO KOMITOHEHTA OMPEISISUIA 110 M3MEHEHHUIO KOHIICHTPAITUN
peKypcopa B MPOMUTOYHOM PACTBOPE /10 U TIOCTE MPOMUTKY HOocuTensl. HauanbHas KOHIIEHTpa-
1ust pactBopa Hutpara gantana (1) — 0,8 monb/n, koHeuHas koHueHTpanus — 0,79 Moub/1, Mac-
ca Hocutens 1,6 T, HauaIbHBIA 00BbEM MPOMUTOYHOTO pacTBopa - 90 mul, mocie mpomuTku — 89
M. PaccumTaTh copeprkaHre akTHBHOTO KOMIIOHEHTa B KaTanm3aTope (% macc.) B mepecueTe Ha
okcu (La2O3) u Ha meTan.

BapuanT 3

Hocurens /-Al;03 ¢ 06bemom mop 0,4 cM®/T ONPBICKMBAIN CMECHIO PACTBOPOB HUTPATOB MEH
U Kene3a ¢ KoHueHTpanuen 1,1 Mois/n 6e3 n30bITKa 10 BJIaroeMKOCTH, MOJISIPHOE COOTHOIIIEHUE

Cu : Fe = 2 : 3. Hocurenb ¢ HAaHECEHHBIMM aKTUBHBIMU KOMIIOHECHTAMH BBICYIIIMBAJIU, 4 3aTCM
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MPOKATMBAIM JIJIsI Pa3JIoKEHUsI Cojieil M oOpa30oBaHus OKCHIOB. PaccumTaTh cymmapHOe coaep-
JKaHHWE aKTUBHBIX KOMIIOHEHTOB B MOJYYeHHOM KaTanuzatope (% Macc.) B mepecueTe Ha OKCH-
1e1 (CUO u Fe2O3) u Ha MeTalIbI.

8.2. Bonpochl 1JIst ATOrOBOr0 KOHTPOJISI 0CBOEHHSI THCIATIIAHbI
(3 cemecTp — 3auem ¢ ouenkoir).

buner BkIt04aeT KOHTPOJIBHBIE BOMPOCHI 10 pa3aenam 1, 2, 3 u 4 paGoueil mporpaMmmbl

JTUCIUTIIMHBI B COAEPKUT 2 Bompoca: 1 Bonpoc — 20 6amios, Borpoc 2 — 20 6amios.

1.

BOoNoRWN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Buner xatanusa, cTaguu reTeporeHHO KaTalTuTHYeCKOro Ipoliiecca, 001acTu ero mpoTe-
KaHUs
Tepmoaunamuka karanu3za. [lyts peaknuu. Mapuipyt peakiuu.

Knaccudukanus kaTanu3aTopoB, OCHOBBI UX TTOJIYYEHHS.

AncopOuroHHBIE TPOLIECCHI B KaTalIH3eE.
duzndeckas ancopOoIusl.

[Topuctocts. UccneqoBanue nopucToi CTpyKTypbl KaTaJIn3aTOPOB.

Xemocopbuus. OCOOEHHOCTH TPOTEKAHUS XEMOCOPOIIHH.

XeMocopOLHOHHBIE METO/IbI OTPE/ICNIEHUs] AKTUBHON MOBEPXHOCTH.

Kunernka rereporeHHO-KaTaIMTUYECKUX PEAKIMi. AKTUBHOCTb, CEJIEKTUBHOCTb, BBIXO/.
3aKoH AeUCTBYIOIMX MOBepXxHOCTeW. Mexanusm JlenMropa-XuHiensByza.
Mexanusm Unu-Pununna.

OU3HKO-XUMHUUYECKHE METO/IbI HCCIIEJOBAHUS KaTAIIU3aTOPOB.

[TpumeHeHne METOIOB in sitU IS NCCIIEAOBAHMS KHHETUKU KaTATUTHYECKUX PEaKIUil.
Kucnotno-ocHOBHOM Katanu3. MeToasl onpeneaeHus KUCIOTHBIX U OCHOBHBIX LIEHTPOB.
[eonutsl, anroMocunukarel. [Ipupona KaTaIMTUYECKUX CBOWCTB.

Karanu3z na meramnax. OcoOeHHOCTH cTpoeHUs MeTaiioB. PazmepHslil apdexT.
CTpyKTYpHO-4yBCTBUTENIbHBIE U CTPYKTYPHO-HEUYBCTBUTEIbHBIEC PEAKIIUH.
CnuinoBep BoJopoja.

OCHOBHBIE THUIIBI IPOMBIIUIEHHBIX METAIIINYECKUX KaTalu3aTOPOB.

Karanutnueckoe okucinenue. Teopus KOOpAMHALIMOHHOTO NOJIsl. 30HHAs TEOPHS.

Mexanusm Mapca-Ban-Kposenena. @opMbl akTUBalMU KHCIOPOJA.

OuncTka NPOMBIIIIIEHHBIX, aBTOMOOUIIBHBIX U TU3EIbHBIX BHIOPOCOB.

Oumnctka ot cepsl. [Iponecc Knayca
Cunre3 ®@umepa-Tpoma.

Opranudeckrie HOCUTENN KaTalIu3aToOpOB, UX CBOMCTBA, CIIOCOOBI MOJyUYEHUs
KapOoHnu3zanus npupoaHOTO ChIpbs

Heopranuueckrue HOCUTENN KaTaJI3aTOPOB, X CBOICTBA, CIIOCOOBI MOTYyUEHUS.

[Ipupoanbie MaTepralbl, METOIbI X MOIUGMUIIUPOBAHUS.

[InnnapupoBaHne CIOUCTHIX AITFOMOCHIMKATOB.

ITonyyenue cunukaresns.

8.3.1 CTpykTypa u npuMepsl OHJIETOB /LISl IK3aMeHa

3adeT ¢ OICHKOM MO MUCIHILINHE «I(amaﬂuwmopbl U KamaiumuiuecKue npouyeccoul)

MIPOBOJUTCS B 3 CEMECTpPE M BKIIOYAET KOHTPOJIBHBIE BOIPOCHI IO pabodeil mporpaMMe JUCITH-
IUIMHBL. buner s 3auema ¢ oyenkoit cocTout U3 2 BONPOCOB, OTHOCSIIMXCA K YKa3aHHBIM pa3-

JIeJIaM.
«Ymeepoicoaror Munucmepcmeo nayku u evicuiezo oopazosanus PO
W.o. 3aB.kadenpoii Poccuiickuii XMMHKO-TEXHOJIOTHYECKUN YHUBEPCUTET HMe-
THBuOII nu JI.L. MenpaeseeBa
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A.B. Konecuuko | Kadenpa TeXHOJOrHM HEOPraHMYECKHUX BEIIEeCTB M JIEKTPOXHU-
(Moamncs) MHYECKHX MpPOIeccoB

«_» 20 1. 18.04.01 Xumuueckasi TEXHOJIOTUS
Marucrepckasi nporpamMmma —
«TexHoJIOTMSI HEOPTAaHNYECKHUX BelIeCTB,
COpOEHTOB M KaTAJIM3aTOPOB /1JIsl HX IPOU3BOJACTBA»

KaTaJII/I3aT0pI>I H KATAJIUTUHYICCKHUEC IPOLECCHI

Buaer Ne 12
1. Mexann3m Mapca- Ban-Kpesenena. AkTuBanus KMCI0po/ia Ha HIOBEPXHOCTH OKCHUIHBIX
KaTaJIn3aToOpOB
2. Heopranuyeckre HOCUTENN KaTalu3aTOPOB, NX CBOMCTBA, CIIOCOOBI OTYUYCHHUS.

9. YYEBHO-METOJANMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

9.1. Pekomenayemasi JuTepaTrypa
A. OcHoBHas JIuTEepaTypa

1. KonbkoBa, T. B. OCHOBBI TEXHOJIOTUM KaTAJIM3aTOPOB T€TEPOTCHHBIX IIporieccoB [Tekcr] :
yuebHoe nocodue / T. B. KonbkoBa. - M. PXTY um. [I.1. Menaeneena, 2018. - 120 c. : . ;
7,0 yeined.a. - bubnmorp.: ¢. 119-120. - 100 3k3. - ISBN 978-5-7237-1604-9.

2. Asetucos, A. K. [Ipuknagnoii karanu3: yueOnuk / A. K. ABetucos, JI. I'. Bpyk; mon penak-
et O. H. Temkuna. — Cankr-IlerepOypr : Jlans, 2020. — 200 c. — ISBN 978-5-8114-
3854-9. — Tekcr : anekTpoHHbIN // JIaHb : 31eKTpOHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/126902 (nata obpamenus: 11.04.2022).

3. Cubapos, JI. A. Katanus, kaTamuTH4YECKHE MPOLIECCH U PEaKTOPHI : yuebHoe nmocodue / 1. A.
Cubapos, /1. A. CmupHOBa. — 2-¢ u3., crep. — Cankr-IletepOypr : Jlanb, 2022. — 200 c.
— ISBN 978-5-8114-2158-9. — Tekct : a5eKTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOInOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/212642 (nata obpamenus: 11.04.2022).

b. lonojiHuTeILHAA JIUTEPATYPA
1. Kpsuios, O. B. I'ereporennsiii karanus [Tekct] : yuebHoe nocodue st By30B / O. B. KpbI-
J0B. - M. : AkagemkHura, 2004. - 679 c : un. - (Knaccuueckuit yHUBEpCUTETCKUN ydeOHUK
XXI Beka). - bubmmorp.: ¢. 665-668 . - [Ipenm. ykas.: c. 669-676. - ISBN 5-94628-141-0
1. Tlucapenko, B. H. IIpouecchl afcopOI1iu BemecTB Ha TeTEPOreHHBIX KaTaanu3aTopax: Teopus
1 MeTo1bl MojienupoBanus [ Teker] : yue6Hoe mocoobue / B. H. Tlucapenxo, E. B. [Tucapen-
ko. - M. : PXTY um. JI.1. Menneneesa, 2012. - 72 c. : un. - bubnuorp.: c. 72.

2. Pomanorckuii, b. B. OcHoBEI kaTanmu3a [Tekct] : yueOHOe ocooue / b. B. PomanoBckuii. -
M. : BUHOM. Jla6oparopus 3nanuii, 2014. - 172 c. : un. - (Y4eOHUK 17151 BBICIIEH LIKOJIBI). -
bubmumorp.: c. 168-169. - ISBN 978-5-9963-0520-9.

Kypnausl
1. Karamu3 B npombiierrocty ISSN 2413-6476
Kunernka n xatamu3 ISSN 0453-8811
Kypnan pusudeckoit xumun ISSN 0044-4537
Kypnan npuknanaont xumun ISSN 0044-4618
Kypnan neoprannyeckoit xumun ISSN 0044-457X
Heoprannueckue marepuanst ISSN 0002-337X
XuMu4eckasi IpOMBIIUIEHHOCTH ceronus ISSN 2713-2854
Bomoouncrka ISSN 7420-7381
Teopernueckue ocHOBBI xuMudeckoii Texnonoruu ISSN 0040-3571

CoOoNORWLDND
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https://portal.issn.org/resource/issn/0044-457X
https://portal.issn.org/resource/issn/0044-457X
https://portal.issn.org/resource/issn/0044-457X
https://portal.issn.org/resource/issn/0044-457X
https://portal.issn.org/resource/issn/0044-457X

b. lonosHuTebHAS JJUTEpaTypa

[neikoB, C. A. Karanu3 B NpOMBIIUIEHHOCTH. Teopus M NPUKIAJHBIE KaTAIUTHYECKUE
nporieccsl : yuebnoe nocodbue / C. A. HlnbikoB. — MBanoso : UT'XTY, 2018. — 101 ¢. —
Texkcr : onektpoHHbIi // Jlanb : 3ieKTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/127526 (nara oopamenus: 11.04.2022). — Pexxum gocryma: s
aBTOPU3. MOJIb30BATENCH.

Kpsuios, O. B. I'ereporennsiii katanu3 [ Tekcr] : yaeObnoe mocobue aiis By30B / O. B. Kpsi-
J0B. - M. : Axanemknura, 2004. - 679 ¢ : ni. - (Knaccuieckuii yHUBEpCUTETCKUN YICOHHUK
XXI Beka). - bubmmorp.: c. 665-668 . - [IpenM. ykas.: c. 669-676. - ISBN 5-94628-141-0.
[Tucapenko, B. H. IIpouecchl ancopOiun BemecTB Ha reTepOreHHbIX KaTajiu3aTopax: Teo-
pust 1 MeToel MosenupoBanus [ Teker] : yae6noe nocobue / B. H. IMucapenxo, E. B. Iluca-
penko. - M. : PXTY um. JI.1. Menaeneesa, 2012. - 72 c. : uin. - bubnuorp.: c. 72.

AKypuanbi

1. Karanu3 B npomseinuiennocta ISSN 2413-6476

Kuneruka n xatanu3 ISSN 0453-8811

Kypnan ¢pusuueckoit xumuu ISSN 0044-4537

Kypuan npuknaanoi xumuu ISSN 0044-4618

XKypnan neoprannyeckoit xumun ISSN 0044-457X
Heoprannueckue marepuanst ISSN 0002-337X

XuMHUecKasi MpOMBIIUIEHHOCTh ceroaHs ISSN 2713-2854
Teopernueckne ocHOBBI xummuueckor TexHomoruu ISSN 0040-3571

©ONo Ok~ WN

HNHTepHer pecypcesl

http://www.portalnano.ru/ - Hanorexnonoruu u HaHomarepuaibl. deaepanbHbIil HHTEP-

HEeT-TIopTaj

http://www.nsknano.ru/ - Hoocubupckue Hanomartepuab
www.14000.ru - MadopMarmoHHbIi CalT 1O CHCTEMaM SKOJIOTHYECKOTO MEHEPKMEHTA,

SHEPTo- U pecprOB(I)q)eKTI/IBHLIM TEXHOJIOTHAM MIPOU3BOACTBA

www.centerprioritet.ru — CML «IIpuopurer» - TeXHUYECKast JOKyMEHTAIHsI UCCIIEe0Ba-
Huii (MKCH) — 3aka3 nurepaTypbl, pyCCKOSI3bIYHBIC H3/IaHHS

http://www.nanometer.ru/ - "HanomeTp" - HAHOTEXHOJIOTUYECKOE COOOIIECTBO
http://plasma.karelia.ru/pub/nano-kurs/ - «Harno TexHomorum»
http://www.nanonewsnet.ru/ - Hanorexnomoruu Nano news net | CaliT 0 HAaHOTEXHOJIO-
rusix #1 B Poccun

http://nano-portal.ru/ - Hano ITopran - HanotexHonoruu Poccuun
http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access
http://www.intechopen.com/ - In Tech. Open Science

http://www.rsl.ru - Poccuiickas ['ocymapctennas bubnnorexa

http://www.gpntb.ru - T'ocynapcTBenHas myOnudHas HaydyHO-TEXHHYECKash OMOIHOTEKa
Poccun

http://lib.msu.su - Hay4nas 6ubianoreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - IToixHOTEeKCTOBasT OMONMMOTEKA YUEOHBIX U YUeOHO-METOIUIECKIX
MaTepuaioB

http://abc-chemistry.org/ru/ - ABC-Chemistry : Becratnas Hay4yHas XuMMHUYecKas HH-
dopmarnus

http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Undopmarms o nareHTax
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http://www.centerprioritet.ru/
http://www.nanometer.ru/
http://plasma.karelia.ru/pub/nano-kurs/
http://www.nanonewsnet.ru/
http://nano-portal.ru/
http://www.scirp.org/journal/Index.aspx
http://www.intechopen.com/
http://www.rsl.ru/
http://lib.msu.su/
http://www.fips.ru/cdfi/fips2009.dll

. http://findebookee.com/ - monckoBas cucrema 1o KHUTram

. http://elibrary.ru - Hayunas snexrponnas Oubianoreka

9.3. CpeacrBa odecneyeHsi OCBOCHUS IUCHUATIINHbBI

Jliia peanuzanuu y4eOHON MPOrpaMMBbl MOATOTOBJICHBI CIEAYIOIINE CPElICTBA o0ecreye-
HUS OCBOCHUS JUCIUTUTUHBI:
KOMIIBIOTEPHBIE MIPE3CHTALUN UHTEPAKTUBHBIX JEKUUN — 15;

— 0aHK TECTOBBIX 3aJ]aHH /ISl TEKYIIET0 KOHTPOJISI OCBOCHUS TUCIUTUTMHEI (00IIIee YUCIIo

BOINpOcoB — 41);

— 0aHK TECTOBBIX 33JIaHUH /I UTOTOBOTO KOHTPOJISI OCBOSHUS JUCIUILTUHBI (00IIIee YUCIIO

BorpocoB —30).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NudopmaninonHyo noaaepx Ky U3y4eHUs AUCHMILTUHBI ocymiecTBiaser Mubopmaimon-
HO-OnbOmmoreunsnid nieatp (UBIl) PXTY um. JI.1. MenaeneeBa, KOTophlii obecrieunBaeT oOyda-
IOIUXCS OCHOBHOM y4eOHOHM, y4eOHO-METOAMYECKOH M HAy4YHOH JHUTepaTrypoi, HeOOXOAMMOM
JUIsL opranuzauuu oOpa3oBaTenbHOro mnporecca no aucuuruinae. @ona MBI wa 01.01.2025 1.
cocraBisieT 1 563 142 sk3.

DneKTpOHHBIC HH()OPMAIIMOHHBIC PECYPCHI, ToCcTyIHBIC TToik3oBaTesiM PXTY um. J[.U. Men-
neneeBa B 2025 roay (2 kBapran)

PexBu3uTHI 10T0BOpa
(HoMep, 1aTa 3aKJIKYEHHS, CPOK

XapakTepucTUKa OM0JIMOTEYHOT 0

Ne JJIeKTPOHHBIH aeicTBHSA), cchliIKa Ha caiiT DbC, ¢onga, 1ocTyn Kk KOTOpOMy
pecype CyMMa J0roBOpa, KOJM4eCTBO NPe0CTaABJIACTCH 10rOBOPOM
KJII0Y el
1 DIEeKTPOHHO - [IpuHaAIEKHOCTH — COOCTBEHHAS DNEeKTPOHHBIE BEPCUU YUEOHBIX U
o6ubmuoreunas cu- | PXTV. Hay4HbIX U3J1aHUK aBTOpOB PXTVY
crema MBIl PXTY | Ccpuika Ha caiit 9bC — o Bcem OOII.
UM. http://lib.muctr.ru/
J.N.MenneneeBa Hoctyn miist nonb3osareneit PXTY
(na 6a3ze AUUBC ¢ JI'000ro KOMIbIOTEpPa
«HpOucy)

2. | CAS SciFinder
Discovery Platform

[IprHanIEXHOCTH — CTOPOHHSS
HanmonaneHas noanucka
(MunoOGpnayku+ PODU)
Nudopmannonnoe nucemo POOU
o1 05.05.2025 r. Ne 327

C 01.01.2025.r. o 30.06.2025 r.
CchpuUIKa Ha CanT-

https://scifinder-n.cas.org

KonnuecTBo kimrouei — AOCTYII IJid

CAS SciFinder Discovery Platform -
mwiardopma, cozganrast Chemical
Abstracts Service noapaszaeneHueM
AMEpHKaHCKOTO XUMUYECKOTO 00-
IIECTBA.

CAS SciFinder - onnaiin-cepsuc,
o0ecreynBaroIuil MOMCK U aHATIU3
nHpopmanuy B 00JaCTH XUMHH,
O6uoxumui, hapMareBTHKH, [eHETHU-
KW, XUMUYECKOW WHKCHEPHUH, MaTe-
pHaIoBeICHHsI, HAHOTEXHOJIOT U,
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nonab3oBareiied PXTY o IP-
aJpecaM HeOrpaHUYEH.

(U3HKY, TEONIOTUH, METAJUTYPTUU U
JPYTUX CMEKHBIX TUCIUIIINH.

Wiley Journals
Database

[IpuHaIeKHOCTD — CTOPOHHSAA
HanwmonansHas moanucka
(Muno6pnayku+ PODU)
HNudopmanmnonnoe nucbmo POOU
ot 05.05.2025 r. Ne 326, 329
C01.01.2025.r. no 30.06.2025 r.
CchlIka Ha caiT-
https://onlinelibrary.wiley.com
KosnuecTBo kiroueit — 1octyn aJist
nonn3oBareneir PXTY no IP-
aZpecaM HEOrpPaHUYEH.
Hactpoiika yaajieHHOTO J0CTYynA:!
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. — kpyn-
Heillee akaJeMHUuecKoe U3aaTelb-
CTBO C MYJbTUAUCIHUILTUHAPHBIM
KOHTeHTOM. B nmopTdonuo nzna-
TenbcTBa 6onee 1600 HaAy9IHBIX pe-
LIEH3UPYEMBIX JKypHaoB, 22 000
KHUT U MOHOTpaduii, a Takxe 250
CIPAaBOYHHUKOB M SHIUKIIOTIETUH.
Wiley Journal Database u Wiley
Journal Backfiles — monHoTekcTo-
BbI€ KOJJICKI[H, KOTOPbIE BKIIIOYA-
10T B ce0sl KaK TeKyIlue, TaK 1 ap-
XUBHBIC BHITYCKH U3 00Jiee ueM
1700 >xypHaJioB U3/1aTENIbCTBA,
OXBATHIBAIOIINE TaKKe 00IaCTH KaK
TyMaHUTapHbIE, €CTECTBEHHBIE, 00-
IICCTBCHHBIC H TEXHHYECKUEC HAYKH,
a TaKKe CeNbCKOE XO3SIUCTBO, ME/IH-
IIUHY U 3]IpaBOOXPaHCHHE.
I'nyOouna nocryna:

1997 - 2004 rr. (10 30.06.2025 1.);
2025 r. (6beccpovHO)

Questel. basza man-
weix Orbit Premi-
um edition

[IpuHamIe:KHOCTH — CTOPOHHSS
HaunonaneHas noanucka
(Muno6puayku+ PODU)
HNudopmannonnoe nmucbmo PO
ot 25.04.2025 1. Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
Ccpblika Ha caiT-
https://www.orbit.com

KonunuecTBo kinroueid — 1ocTyn JUist
nons3oBarened PXTY mo IP-
azipecaM HEOIpPaHUYEH.

VY naneHHslil OCTYII K pecypey
Tonbko yepe3 SAML (Security
Assertion Markup Language)
ayTeHTU(UKALHUIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6a3a gan-
HBIX ATEHTHOI'O IIOMCKA, 00bEqHU-
HSIOIIast KHPOPMAIIHIO 0 0oJiee YeM
122 MuTnoHax MaTeHTHBIX MyOJTH-
Kalui, Noay4eHHyro u3 120 mexay-
HApOJIHBIX MMATCHTHBIX BEJIOMCTB,
BKitouas Pocllarenrt, Bcemupnyro
OpraHU3alMI0 UHTEIUIEKTYaJIbHON
cobctBenHoctu (BOUC), EBporneii-
CKYIO ITATEHTHYIO opranusanuo. ba-
3a BKJIIOYAET HE TOJBKO 3aperu-
CTPUpPOBAHHBIE MTATEHTHI, HO U JI0-
KYMEHTBI OT CTa/INU 3asiBKU J0 pe-
rucTpanuu. bonpmmMHCTBO 1OKY-
MEHTOB CO/IepKaT aHHOTAIIUU Ha
AHTJIUHCKOM SI3bIKE, [TOJIHBIE TEKCThI
JIOKYMEHTOB MPUBOATCS Ha S3bIKE
OpUTHMHAJIA.

DNEKTPOHHBIE pe-
CYpCHI U31aTEIb-
crBa SAGE Publi-
cations

eBook Collections

[IpuHagIexHOCTh — CTOPOHHSIS
HammonansHas nmoammcka
(MunoOGpnayku+ POOU)
Nudopmannonnoe nucemo POOU
ot 30.10.2022 1. Ne 1403

C 01.11.2022.r. — GeccpouHo
CchllIKa Ha calT —
https://sk.sagepub.com/books/discip

line

eBook Collections - noiHoTEKCTO-
Bas KOJUICKIIHS SJICKTPOHHBIX KHUT
(MoHorpaduwuit) uznarenscrsa SAGE
Publications o pazmuunbIM 00:1a-
CTSM 3HAHUM.

I'my6una noctyna: 1984 - 2021 rr.
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https://onlinelibrary.wiley.com/
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.orbit.com/
https://sk.sagepub.com/books/discipline
https://sk.sagepub.com/books/discipline

KonuuecTBo kitoueit — 1ocTym Juist
none3oBareieit PXTY no IP-
aJjpecaM HEOrpaHUYEH.

World Scientific
Publishing Co Pte
Ltd.

baza ganHbBIX
World Scientific
Complete eJournal
Collection

[IpuHamIexKHOCTH — CTOPOHHSIS
HammonansHas noammcka
(Muno6puayku+ PODIN)
WNudopmannonnoe nucemo PODOU
oT 15.06.2023 r. Ne 883
C01.11.2022.1. no 01.06.2025 r.
CchllIKa Ha calT-
https://www.worldscientific.com

KonnuecTBo kitoueit — 1octyn st
noJp3oBareiie PXTY mo IP-
aJpecaM HeorpaHUYeH

World Scientific Complete eJournal
Collection — MmyabTHIUCHHUILTHHAD-
Hasl MOJIHOTEKCTOBAST KOJIICKITHS
KYPHAJIOB MEXTYHAPOJIHOTO Hay4-
Horo m3narensctBa World Scientific
Publishing, koTopast oxBaTbiBaeT
TaKWue TEMaTHKH, KAK MaTEMaTHKa,
(u3nKa, KOMIIBIOTEPHBIE HAYKH,
WH)XEHEPHOE JIeII0, HAYKHU O YKH3HH,
MEUIMHA U COIMATILHBIC HAYKH.
Oco06oe BHIMaHUE B KOJUICKITUH
yIIeJICHO UCCIICIOBAHMSIM A3UATCKO-
TUXOOKEAHCKOTO PETHOHA, KOTOPBIS
O00BEIMHEHBI B TPYIITY KYPHAIOB
Asian Studies.

I'myOuna nocryna:

2001 — 2025 rr.

DNEeKTpOHHBIE pe-
cypcesl Springer
Nature

[IpunamIe:KHOCTH — CTOPOHHSS
HanumonansHas nmoammcka
(Muno6puayku+ PODN)
HNudopmanimonHoe mucbrMo
POD®U o1 29.12.2022 1. Ne 1948
beccpouno

Cchlaka Ha cauT-
http://link.springer.com/

Springer Journals — monHOTEKCTO-
Bas TOJIMTEMATHUYCCKasi KOJUICKIIHS
KYpHAJIOB M3/IaTeNbCTBA Springer
M0 Ppa3IMYHBIM OTPACISIM 3HAHHH,
KOTOpass BKJIo4aeT Oonee 2 900
HAUMEHOBAHUIl JKypHAJIOB MO JHUC-
UIUINHAM:

I'myouna noctyma: 1997 - 2024 rr.

beccpouno
CchUIKa Ha caiiT-
https://www.nature.com

Nature Journals — monHoTeKcTOBASK
KOJUTICKIIHSI )KyPHAJIOB U3/IaTEIIbCTBA
Nature Publishing Group, Bxonsie-
ro B Ipyniy KoMIaHuil Springer
Nature, BKJItOUaromas >xypHaibl U3-
natenbcTB Nature, Academic
journals, Scientific American u
Palgrave Macmillan.

I'mybuna noctyna: 2007 - 2024 rr.

beccpouno
CchUIka Ha caiiT-
http://link.springer.com/

Adis Journals — monHOTEKCTOBAS
KOJUIEKIIUS JKypHaJlIOB U HH(pOpMma-
IIMOHHBIX OOJIIETeHEH u3JaTenb-
ctBa Adis, pa3MelleHHas Ha IJaT-
¢dopme Springer Nature. Komnexuus
BKJIOYaeT 19 peneHsnpyemsIx xKyp-
HAJIOB 10 MEIMIIMHE, OMOMEeIUIHE
1 (apMaKoJIOoTuu.

I'my6una noctyna: 2020 - 2024 rr.
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KonnuectBo kmroueld — noctyn 11 noib3oBateneid PXTY no [P-agpecam

HEOTrpaHHYEH.

Hacrpoiika ynaneHHoro goctymna kK pecypcam Springer Nature Ha CTpaHuUIe

Remote Access caiita u3mareibLCcTBa.

DNEeKTPOHHBIE pe-
cypcel Springer
Nature_Physical
Sciences & Engi-
neering Package

[IpuHaIeKHOCTD — CTOPOHHSAA
HaunonaneHas noanucka
(Muno6puayku+ POOU)
NudopmanrmonHoe nucsmMo
PO®U ot 20.03.2024 1. Ne 254
beccpouno

Ccbuika Ha caiT-
http://link.springer.com/

1. Springer Journals — 6a3a nqaHHBIX,
coJcpxkainasd ITOJIHOTECKCTOBEBIC
KypHAIIBI M3aTeIbCTBA Springer
(roxg m3nanus - 2024 r.), a UMEHHO
TemaTudeckue koutekiuu Physical
Sciences& EngineeringPac
kage Hamiathopme
https://link.springer.com/

Beccpouno
CchUIKa Ha caiiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coJiepKaiasi MoJIHOTEKCTOBBIE JKYp-
Haiel Nature Publishing Group, a
umeHHo Nature journals (rox u3a-
HUs - 2024 1.) TeMaTUYECKOU KOJI-
nexuu Physical Sciences &
Engineering Package na nnatdopme:
https://www.nature.co

KommuecTso kimtouent — nocryn juist noas3osareneid PXTY no IP-anpecam
HreopanuueH. Hactpolika ynaneHHOro goctyna K pecypcam Springer
Nature na ctpanuiie Remote Access caiita u3gaTenbCTBa.

DNEeKTPOHHBIE
pecypcol Springer
Nature_Social Sci-
ences Package

[IpuHaAIeKHOCTH — CTOPOHHSIS
HanmumonansHas moammcka
(Muno6puayku+ PODU)
WNudopmanroHHoe mucsMo
PODU ot 20.03.2024 1. Ne 254
beccpouno

CchllIKa Ha calT-
http://link.springer.com/

1. Springer Journals - 6a3a qaHHBIX,
coZcpiKalasd MMOJIHOTCKCTOBBIC XKYP-
HaJIbI U3JaTeNbCTBA Springer (roJ
m3nanus - 2024 r.), a UMEHHO TeMa-
THYECKYIO KoJUTeKIuio Social Sci-
ences Package na miardopme:
https://link.springer.com/

beccpouno
CchUIKa Ha caiiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coJiepkariasi ToJIHOTEKCTOBBIE XKYP-
HaJIbI U3JaTeNbCTBA Springer (ToJ
m3nanus - 2034 r.), a UMEHHO TeMa-
THYECKYIO KoJuTeKIuio Social Sci-
ences Package na miardopme:
ttps://link.springer.com

KommuecTBo kimroueit — noctyn s nons3zoBareneit PXTY no [P-agpecam
HeorpannueH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha cTpanuiie Remote Access caiita u3gaTenbCTBa.
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Publishers

baza nangsabix Jour-
nals

Hanmonansnas noanucka (MuHo-
opHayku+ PODN)
HNudopmannonnoe nucemo POOU
ot 24.08.2022 r. Ne 1136
beccpouno

Ccblka Ha calT —
https://eurekaselect.com/bypublicati
on

C nHCcTpyKLMEHN N0 HACTPOiiKe yaa-
JIEHHOTO JJOCTYIIa MO>KHO O3HAKO-
MHUTHCS 110 CCBUIKE

KommuecTBo kirouet — ToCTyI Juist

10. | ba3a nannbIX [TpuHaaIeKHOCTD — CTOPOHHSS Springer eBook Collections — mon-
2021,2023 HanmonansHas noammcka HOTEKCTOBasE apXWBHAs KOJUICKIIUS
eBook Collectionss | (MunooOpuayku+ PODI) AJIEKTPOHHBIX KHHUT HW3JaTeIbCTBA
Springer Nature Nudopmanmonnoe mucbmMo PODU | Springer Nature Ha aHTIUHCKOM

ot 02.08.2022 r. Ne 1045 S3bIKE 110 PA3IUYHBIM  OTPacisiM
Nudopmannonnoe nuceMo POOU | 3HaHUI.

otr 29.12.2022 1. Ne 1947

Beccpouno I'mybuna nocryma:

Ccpuika Ha caiiT

http://link.springer.com/ 2005 - 2010 rr.; 2018 - 2024 1.
O HacTpoiikax yIaJeHHOTO JOCTYIa

K pecypcam Springer Nature Ha

ctpanuie Remote Access caifta us-

JIaTeNbCTBA.

KosnuecTBo kiroueit — 1ocTyn AJist

nonb3oBarened PXTY no [P-

ajipecaM HeorpaHHUeH.

11 | DnexTpoHHbBIE [TpuHaAIEKHOCTD — CTOPOHHSIS AIPP Journal Collection - 6a3a

10 | pecypcsl AIPP HanmonaneHas noanucka JIAaHHBIX, COJEpXKallas apXUBHYIO
Digital Archive (Muno6puayku+ PODN) HIOJTHOTEKCTOBYIO KOJUIEKIIUIO n3 29
H31aTeIbCTBA Nudopmannonnoe nucekMo PODU | sxypHaIIoB 1 COOpPHUKOB KOH(DEpEeH-
American Institute | or 29.12.2022 r. Ne 1945 1007071 W3]1aTENILCTBA American
of Physics Publish- | Beccpouno Institute of Physics Publishing. B
ing Ccblika Ha caiT- 0o0JlacTH MpUKIAIHON (PU3MKK U

https://scitation.org CMEKHBIX 00JIaCTSX 3HAHMUS.
KonunuecTBo kiatoueit — 1ocTym 1uist

nosib3oBareneit PXTY no IP- I'mybuna noctyna:1929-1998 rr.
aJipecaM HeOrpaHHUYCH

12. | DnexTpoHHbIE [TpuHaAIEKHOCTD — CTOPOHHSIS AIPP Ebook Collection | + AIPP
pecypest AIPP E- | HanonaneHas mojanucka Ebook Collection Il — momHOTEKCTO-
Book Collection | (Muno6puayku+ PODI) BbIE€ KOJUIEKIIMY KHUT U34aTEILCTBA
+ Collection 11 Wudopmarmonnoe mucekmo PO | American Institute of Physics
U30aTeIbCTBA ot 31.10.2022 1. Ne 1404 Publishing B o6nactu npuknagHoi u
American Institute | C 01.11.2022 r. — 6eccpouHo XUMHAYECKON (PU3UKHU, OHOJIOTHH,
of Physics Publish- | Cceinka Ha caiit- 9HEPIreTUKHU, ONTHKH, (DOTOHHKH,
ing https://scitation.org/ebooks MaTepUAIIOBEICHUSI 1 HAHOTEXHOJIO-

KomnunuecTBo kiroded — 1octyn ajiast | THiA U Ap.

nosib3oBareneit PXTY no IP-

azpecaM HEOrpaHUYEH I'my6una nocryna: 2020 - 2022 rr.
13. | Bentham Science [TpuHaAIEKHOCTD — CTOPOHHSIS Bentham journal collection — mo-

HOTEKCTOBas KOJUIEKIIUS KYPHAIIOB
n3narenscrBa Bentham Science, ko-
TOpOe MyOIUKYEeT HaAyYHbIE, TEXHU-
YECKHUEC U MECIUIIMHCKHUE U31aHNS,
OXBAaTBIBAIOIINE PA3INYHBIC 00JIACTH
OT XUMHH U XI/IMI/ILIGCKOI\/'I TCXHOJIO-
TUH, UHXEHepuH, papMarieBTude-
CKHX MCCJIEIOBaHUH U pa3pabOToOK,
MEIUIMHBI 0 COLUATbHBIX HAYK.

I'my6una nocrymna:
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noie3oBareseit PXTY mo IP-
aZpecaM HEOTpaHWYCH.

2000 - 2021 rr. (mo 01.06.2025T.) ;
2022 - 2025 rr.

14. | Bentham Science [IpuHamIeKHOCTD — CTOPOHHSIS Books — momHoTekcTOBasT KOJICK-
Publishers Hanmonanenas noanucka (MUHO- | IS JIEKTPOHHBIX KHUT U3JATEIb-
baza ganHbIX OpHayku+ PODN) ctBa Bentham Science Publishers, B
eBooks WNudopmannonnoe nucekMo PODU | KOTOpPYIO BKIIFOUYSHBI H3/1aHUS 110

ot 08.09.2022 r. Ne 1217 CIIETYIONMUM 00JIaCTSAM HAYKH: XH-
Beccpouno Musi, GU3HKa, MaTEPHATIOBEICHNE,
Ccpuika Ha cailT — aCTpPOHOMHUS, ONTHKA, (POTOHHUKA,
https://eurekaselect.com/bybook JHEPreTHKa, HHKCHEPHsI, MaTeMaTH-
KonnuecTBo kiroueld — 1octyn sl | Ka, CTaTUCTUKA, HUHOpMaTHKa U
noab3osarene PXTY mo IP- BBEIUHMCIIMTEIbHAS TEXHUKA, MEIUIIH-
ajJipecaM HEOrpaHUYEH. Ha, (papMakoIorusi, OKpyXKaromast
cpena, Ou3Hec, JKOHOMUKA, (PUHAH-
cbl u ap. I'mybuna nocryna:2004 -
2022 rr.

15. | EBSCO eBook [IpuHaAIEKHOCTD — CTOPOHHSIS EBSCO eBooks — nosmHoTeKCTOBas
Hanmonanenas noanucka (Muno- MEXIMCIUTUTMHAPHAS KOJUICKIHS,
opHayku+ PODN) KOoTOpas BKiIogaet 6osee 5000
Nudopmannonnoe nucbkMo POOU | 351eKTPOHHBIX KHUT OT BEIYLIUX
ot 28.04.2023 1. Ne 708 HAyYHBIX U YHUBEPCUTETCKUX HU3/a-
Bbeccpouno TEJIbCTB U OXBATHIBACT IIUPOKHIA
Ccpuika Ha cailT — CIIEKTp TeM: OM3HEC, BCEMUPHAs MC-
https://web.p.ebscohost.com/ehost/s | Topusi, unxenepus, JuTepaTypoBe-
earch/basic?vid=0&sid=d6f3a513- | neHue, MeauIMHa, 0Opa3OBaHKE,
2512-4b52-bd8c- HOJIUTOJIOTHS, PEIUTHs, COLUATbHBIC
4ff40c184aed%40redis HAyKH, TEXHOJIOTHH, (huiocodus,
KomnunuecTBo kimrodel — 10CTyn UIsl | 9KOHOMUKA, SI3bIKO3HAHUE U JIP.
nonbs3oBarenend PXTY o IP-
azpecaM HEOIPaHUYEH. I'myOuna noctyna: 2011 - 2023 rr.
Y naJieHHBIH TOCTYTI 110 WH/IUBHTY-

AIBHON pPEeTUCTpaIUH.

16. | Hayunsie [IpuHaIeKHOCTD — CTOPOHHSA [TonHOTEKCTOBAs KOJUIEKIUSA XKYp-

xKypHainsl PAH Hanmonansnas noanucka (MuHo- HanoB Poccuiickoi akaieMuu HayK

opHayku+ PODN)
HNudopmannonnoe nucemo POOU
o1 29.10.2024 . 1. Ne 1080
beccpouno

Ccpuika Ha cailT —
https://journals.rcsi.science/
JlocTyn oCynecTBIIIETCS HA OCHOBE
IP-anpecoB yHHBepcUTETa U IIEPCO-
HaJIbHOW PETUCTpaLuu

BKJItOYaeT 141 HauMeHOBaHUE XYp-
HAJIOB, OXBATHIBAIOLIUX Pa3JINYHbIE
HAYYHBIE CIIEIIMATBHOCTH.

I'my6una noctyna: 2023-2025

beccpouno

becrinatHble apXUBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOpHAYKH /7Sl BY30B.
Apxus UznarensctBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus Uznarenscrea Annual Reviews. ITaker «Full Collection» 1932-2005
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http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849

ApxuB n3narenscrBa Macturyra dhusukn (BennkoOpuranus). ITaker «Historical Archive
1874-1999» ¢ mepBOro BeINYCKA KayKI0ro sKypHaua mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ IepBoro BbIIycKa
nepBoro Homepa o 2010, 1869-2010

Apxus uznarenscrsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIYCKA KayKAOT0 KypHama mo 1995, 1849-1995

Apxus n3narennscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro Bbi-
IIycKa Ka)KJ10ro kypHajia mo 1998, 1890-1998

Apxus n3narenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Beimyc-
Ka Ka)KJI0ro JKypHajia o 1996, 1798-1997

Apxus usznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaKa0ro sxypHaia mo 2011, 1827-2011

Apxus xxypHasioB Koposesckoro xumuueckoro oomecrsa(RSC). 1841-2007

BecniaTHbie opunmnanbHble OTKPbITHIE pecypebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayyHBIX JKypHAJIOB 110 Pa3IMYHBIM OTPACIIAM 3HAHUN
(oxoJ10 2 MULTHOHOB cTaTei) u3134 cTpad Mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osiee 3000 KHUAT IO pa3IMYHBIM OTPACIISIM 3HaHHM, TPEAOCTABIICH-
HBIX 122 Hay4YHBIMM HU3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix BkIrouaer 6omee 300
PEIEeH3UPYEMBIX KypHAJIOB 110 OMOMEIHNIIMHE, MEAUIIMHE M €CTECTBEHHBIM HaykaMm. Bcee ctartbu,
pa3MeleHHbIe B 0a3e, HaXOITCS B CBOOOIHOM JIOCTYIIE.

3. OnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpynnuetinmm OecriaTHbIN apXUB 3JEKTPOHHBIX HAYYHBIX MYOIUKALIUA 10 pa3aenaM (u-
3WKH, MAaTEeMaTHKH, UHHOPMATUKH, MEXaHUKH, ACTPOHOMHUH U OMOJIOTUU. KPUTEPHEB.

4, Komnekius sxypuanos MDPI AG http://www.mdpi.com/

MHoroIMCIUIITHHAPHBIA TM(PPOBON U3IATETLCKUM pecypc BbITyckaeT Oosee 120 pas-
HOOOpa3HBIX TEKTPOHHBIX KYPHAJIOB, HAXOJAIIUXCS B OTKPHITOM JIOCTYTIE.

5. W3narenscTBO ¢ oTKpBITEIM goctyrnom InTech http://www.intechopen.com/

IlepBoe u kpymnHeiiliee B MUpe U3aTENbCTBO, MyOIHKYIOIIEe KHUTH B OTKPBITOM JI0CTY-
ne, okoso 2500 HayuHbIX u3aaHui. OCHOBHAsI TEMaTHYECKasl HAIIPaBIEHHOCTh - (pu3nUecKkue u
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, MEAUIIMHCKNE HAYKH, HAYKH O KHU3HHU.

6. baza nannpix xumnueckux coeauHenunii ChemSpider
http://www.chemspider.com/

ChemSpider — 3To GecriatHas XuMUUecKas 0a3a JaHHbBIX, PEIOCTABISIOMIAS OBICTPBIN
JIOCTYT K OoJiee ueM 28 MUJITHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOH HH(popmanuu. Pe-
cypc npunaiexxutr Koponesckomy xumuueckomy obmiectBy Benukoopurtanuu (Royal Society
of Chemistry).

7. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — komnnekius xypHaJloB, B KOTOPBIX yOJIMKYIOTCSI OTUETHI O HOBBIX HCCIIe-
JOBaHMSIX B 00JIaCTH €CTECTBEHHBIX HAYK U MEIULIMHBI. PELIEH3UPOBaHUE.
8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BemomctBo 1o marenTam u ToBapHbIM 3HakaM CIIIA — USPTO — npenocTaiser cBo-
OOIHBII JOCTYI K aMEPUKAHCKUM MaTeHTaM, onyoinkoBaHHBIM ¢ 1976 r. [1o HacTos1Iee BpeMmsi.
9. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/
[TaTenTs! (JInbGO maTeHTHBIE 3asBKH) OoJiee 50 HallMOHAIBHBIX U HECKOJIBKUX MEXIyHa-
POJHBIX MATEHTHBIX OI0PO, B TOM 4KcIiIe nociaHble TekeThl narenToB CILIA, Poccun, @panimu,
Snonun u np.
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10. denpepanbHBIN HHCTUTYT MPOMBIIUIICHHOW coOcTBeHHOCTH (DPUIIC)

http://www1.fips.ru/wps/wcm/connect/content_ru/ru

HNudopmanuonnsie pecypcsl DUIIC cBobogHOTO HOCTYMA!

- OnekTpoHHbIe OrojuteTeHu. M3o0perenus. [lone3npie Moaeny.

- OTKpBITBIE peecTPbl POCCUNCKUX N300PETEHUI U 3aBOK Ha U300peTEHHUSI.

- PedepaTsl poccuiickuX maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTHI POCCUMCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCJIEIHEro opuIraib-
HOT0 OOJUIETEHS

11. The Association for Computing Machinery (ACM) — Mexx1yHapoaHOE HEKOMMEpUE-
cKoe mpodeccuoHaIbHOE CO00IIecTBO, OCHOBaHHOE B 1947 rony, o0benuHsIONIEee penojaBare-
Jeil, nccienoBaTenell U CeluaaIiucToB B 00JaCTH BBIYUCIUTENIbHON TEXHUKH, HHPOPMAIIMOHHbBIX
¥ KOMIIbIOTEpHBIX TexHooruii. Ccpuika Ha pecypc: https://dl.acm.org Ccpuika Ha
paszzaen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepuecKas akaJeMUYecKas u3aTeabCKast KOMIIaHHsI, BbI-
nyckaroast )KypHaisl ¢ 1932 rona.

B noptdonmo u3narenbeTBa 51 KypHaI, TeMaTHKa KOTOPBIX OXBaThIBaeT 00JIaCTH ecTe-
CTBEHHBIX M COITMAIBHBIX HAYK, HAYK O KU3HU, OMOMEIHUIINHY, SKOHOMHKY U Jp.

Cchuika Ha pecypce: https://www.annualreviews.org/

Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpEe YHUBEPCUTETCKOE U3IATEIBCTRO,
nyOJIMKytollee Hccae10BaTeabCckiue padoThl, CPAaBOUHbIE U yU€OHbIE MaTEPUaIIbI 110 IUPOKOMY
Kpyry aucuuiuindH. KOHTEHT u3aTenbcTBa MpeICTaBlIeH Ha OHTaiH-TuiaTdpopme Cambridge
Core, Ha koTOpO# AOCTYNHO 117 *)ypHasloB ¥ 372 KHUIM OTKPBITOrO A0ocTyna, 317 )KypHanos
THOPUIHOTO JOCTYIIA.

Ccpuika Ha pecype: https://www.cambridge.org/universitypress

Ccpuika Ha paznen Open access: https://www.cambridge.org/core/publications/open-
aCCess

14. The Royal Society of Chemistry Bkitoyaet 12 xypHasioB «30J10TOT0» OTKPBITOTO J0-
CTyIla, KpOMeE TOr0, BCE KYpHAaJIbl 0OILECTBA SIBJISIIOTCS TUOPUIHBIMU U B HUX MOTYT ITyOJIUKO-
BaThbCsl MaTEPUANIbl OTKPBITOrO AOCTYIIA.

XKypHainbl o01iecTBa 0XBaThIBAalOT OCHOBHBIE XUMHUUECKHE HAyKH, BKIIOYAsi CMEXKHbBIE
o0acTH, Takue Kak ouosorusi, 6Mo(u3nKa, 3HepreTuKa U OKpyXKarolasi Cpeia, MalllmHOCTpoe-
HUE, MaTepHallOBEeIEHNE, MEIMLIMHA U (PU3UKA.

Ccpuika Ha pecypce: https://pubs.rsc.org/en/journals?key=title&value=current

Ccpuika Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHsIIHUNA A€Hb W3AATEILCTBO BBIMyCKaeT okoio 180
KYPHAJIOB C MOJTHOCTBIO OTKPBITHIM JOCTYIIOM.

Ccputka Ha pecypce: https://www.tandfonline.com/

Ccpuika Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3narensctBO John Wiley & Sons, Inc. Bkitodaer okoso 230 jkypHajIoB «30JI0TOTO»
OTKphITOro foctyna u 6osee 1300 ruOpHIHBIX )KypHAIIOB.

Ccplika Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPag
e=

Ccrunka Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

B cooTBeTcTBHM € YYCOHBIM IUIAHOM 3aHSATHS 10 JUCHUILIMHE «DKOJOTHUCCKUM KaTayIn3:
HAy4YHbIC U TIPAKTHUYECKHE ACTICKThD» MPOBOAITCS B (hOpME JICKIIUH U CaMOCTOSITENILHOW paboThI
o0ydJaromerocs.

11.1. O6opynoBanue, HeoOX0UMOe B 00pa3oBaTeJIbHOM MpolLecce:

VYuebHas ayauTopus JUIsl IPOBEICHUS JCKIIMOHHBIX M MPAKTUYECKUX 3aHATUH, 000pyI0-
BaHHasl AJICKTPOHHBIMU CPEACTBAMU JIEMOHCTpPAIUH (KOMIIBIOTEP CO CPEICTBAMH 3BYKOBOCIIPO-
U3BEJICHUS, TIPOEKTOP, KpaH) U y4eOHOU MeOenbo.

bubimorteka, umeromas paboyre KOMIBIOTEPHBIE MECTa Ui CTYICHTOB, OCHAICHHBIC
KOMITIBIOTCPAMHU C BBIXOOM B HHTCpHeT " JOCTYIIOM K Oazam JaHHBbIX.

11.2. YyeOHoO-HAIrIAAHBIE TOCOOHS
NudopmManinoHHO-METOIMYECKUE MaTepHaIIbl: YIeOHbBIE TOCOOHS 110 JTUCIUTUIMHE; Pa31aTOYHBIN
MaTepual K paszzesiaM JEKIIMOHHOrO Kypca.

11.3. Komnbrorepsbl, MHGOPMALHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHbIC M ay/IMOBH3YaJIbHbIEC CPEACTBA:
[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
IOPUHTEpaMH U IPOTrPaMMHBIMU CPEACTBAMU; MPOEKTOPBI U 3KPaHbl; IU(PPOBbIE KaMephbl; KOMH-
PpOBaJIBHBIE ANIAPATHI; JIOKAJIBbHAS CETh C BBIXOAOM B MIHTEpHET.

11.4. IleyaTHbIe U 3JIEKTPOHHBIE 00pa30BaTe/IbHbIC 1 HH(POPMAILIHOHHBIE pecypPChI:
NudopmaninoHHO-MeTOIMYECKHE MaTepUalIbl: yueOHbIe TOCOOMS 10 TUCIUILINHE; pa3/a-
TOYHBIN MaTepHall K pa3zesiaM JIEKIIMOHHOTO Kypca.
DneKTpoHHBIE 00pa30BaTelbHBIE PECYPCHI: AIEKTPOHHBIE MPE3CHTAIMU K pa3jielaM JIeK-
LMOHHOT'O Kypca; yueOHO-METOMYECKUE pa3pabOTKU B IEKTPOHHOM BH/JIE; CIPABOYHBIE MaTe-
pHalibl B IEYaTHOM U DJIEKTPOHHOM BH/JIE.

11.5. llepeyeHb JHIEH3MOHHOTO POTPAMMHOI0 o0ecneyeHHs

Cpok okoH-
PexBU3UTHI .
Ne HanmeHnoBaHMe IPOrpaMMHOIO Konn4yecTBo in- | 4aHus jgei-
n/n NMPOAYKTA A0ronopa meH3uii CTBHA JIH-
MOCTABKH
HEeH31H
KonTpakt 20 nuueH3uit s 6eccpouHas
1 ABBYY FineReader 10 Professional No 143- AKTHBAILIMH Ha Pa-
' Edition 1649A/2010 | 5ouqnx CTAHIIHSIX
or 14.12.10
KonTpakr 5 nuueHsuit s OeccpouHas
5 CorelDRAW Graphics Suite X5 Edu- Neo 143- AKTHBALMH Ha Pa-
" | cation License 1649A/2010 | Goupx cranmmsx
or 14.12.10
Kontpakt 1 muuens3usa nig OeccpouHas
3 Ympasnenue npoektamu Project ex- Ne 143- aKTUBAIMH HA Pa-
" | pert tutorial 1649A/2010 | Goupx cranmmsix
or 14.12.10
HeuckmrouurenbHas JUIICH3U Ha KOHTpaKT CereBas JINICH3UA 6eccpquasI
4 ucnoab3oBanre SOLIDWORKS No28- Ha 200 monb30Ba-
" | EDU Edition 2019-2020 Network - 350A/2020 | teneii
200 Users oT
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26.05.2020

Kontpakr | CereBas nunieH3usi | OeccpodHas
SolidWorks EDU Edition 20202021 | , ¥ 20- | ma 200 momssosa-
5. 133DA/2021 | teneit
Network - 200 U 6eccpounast Sers oT
07.09.2021
Kontpakr | YueOHbIi KOM- | OeccpouHas
Nel89- IUIEKT TpOrpamm-
HencK IiouTe L Hasl ILeH3Ms. Ha 2405A/2023 | HOro obOecreueHHs
. or KOMITAC-3D v21
5 MIPaBO MCIOJIb30BaHUs Y YeOHOTO 1501.2024 | "MpoekTibopamme
" | kommiekta Komnac-3D v21 Ha 50 o p p
mect KTIIIT 1 KOHCTPYH
pOBaHWE B MalIllU-
HOCTpOE€HHUU"  Ha
50 mect
Kontpakr |25 nunensuit g | OeccpouyHast
. Ne 143- aKTUBAIlMM Ha pa-
7. | Cpena pazpabotku Delphi p
1643A72010 | g4px CTaHIUIX
ot 14.12.10
Kontpakr |1 nuuensus g | OeccpouyHas
. Ne 143- aKTUBAIlMM Ha pa-
8. | Cpena paspaborku C++ Builder p
1643A72010 | goypx CTaHIUIX
ot 14.12.10
Cpena pazpaborku Simulink Control Kontpakr |25 nunensuit s | OeccpouyHas
9. Design Classroom new Product From Ne 143- AKTUBALIMK HAa pa-
25 to 49 Concurrent Licenses (per 1643A/2010 | Goupx cranmmsx
License) or 14.12.10
Kontpakr |1 nuuensus g | OeccpouyHas
10. CI/ICTeMa_ NPOCKTHUPOBAHMS Ne 143- aKTHBAIlMM HA pa-
CA ErWin Modeling Suite Bundle 1649A/2010 | 5oupx cranmumsx
ot 14.12.10
Kontpakr |1 nuuensus g | OeccpouyHas
11 OriginPro 8.1 Department Wide Li- Ne 143- AKTHUBALIMK HA pa-
cense 1649A/2010 | 50unx CTAHIAX
ot 14.12.10
Kontpakr |1 nuuensus g | OeccpouyHas
12 [Iporpamma 06pa60_TKI/I dKCTIEPUMEH- Ne 143- aKTHBAIINM HA pa-
" | raneuBx manaeix BioOffice ultra 1649A/2010 | 50unx CTAHIAX
ot 14.12.10
Kontpakr |1 nuuensus g | OeccpouyHas
13 ITporpamMma 06pabOTKH HKCIIEPUMEH- Ne 143- aKTHBAIINM HA pa-
" | TampHBIX qaHHBIX Chemdraw pro 1649A/2010 | 50unx CTAHIHSX
ot 14.12.10
Koutpakr |1 numeHsuss s | OeccpouHas
14 HpOFpaMMa 06pa60TKI/I OKCIICPUMCH- Ne 143- aKTUBallUM Ha pa-
" | TanmpHBIX gaHHBIX Chemdraw ultra 1645A/2010 GOUMX CTAHIIAIX
ot 14.12.10
Kontpakr |3 nunensuét misa | OeccpouHas
15 MATLAB Academic new Product Ne 143- aKTUBAllMU Ha pa-
" | Group Licenses (per License) 1643A/2010 | Goupx cranmumsx
ot 14.12.10
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MATLAB Classroom Suite new Kﬁf ?ZSKT 25 mamensuit A | Gecepouman
16. | Product From 25 to 49 Concurrent L64DA/2010 gKTHBaHHH Ha pa-
i i OYMX CTAHIIUAX
Licenses (per License) or 14.12.10
Instrument Control Toolbox Class- Kfrf;gg” 25 nuuensuit juis | Geccpounas
17. | room new Product From 25 to 49 1649A/2010 gKTﬂBauHH Ha pa-
i i OUUX CTAaHIUAX
Concurrent Licenses (per License) or 14.12.10
Image Processing Toolbox Class- Kfrf ngm 25 mamersuii A | Gecepoman
18. | room new Product From 25 to 49 1649A/2010 gKTﬂBauHH Ha pa-
i i OUUX CTAHIUAX
Concurrent Licenses (per License) or 14.12.10
Fuzzy Logic Toolbox Classroom new Kfrf %KT 25 mumensuit A | Geccposas
19. | Product From 25 to 49 Concurrent 1643 A/2010 ZKTMBaHHH Ha pa-
i i OUYUX CTAHLIUAX
Licenses (per License) or 14.12.10
System ldentification Toolbox Class- Kﬁf %KT 25 wmensut i | Oecopostaz
20. | room new Product From 25 to 49 16453A/2010 ZKTHB&HHH Ha pa-
i i OUYUX CTaHIIUAX
Concurrent Licenses (per License) or 14.12.10
Curve Fitting Toolbox Classroom Kﬁf %KT 25 wmensuit x| Oecopostaz
21. | new Product From 25 to 49 Coneur- | | 100 o ZKTHB&HHH Ha pa-
i i OYUUX CTAHLUAX
rent Licenses (per License) or 14.12.10
Statistics Toolbox Classroom new Kﬁf %KT 25 muuensuil | Geccpoas
22. | Product From 25 to 49 Concurrent 1643A2010 ZKTHB&HHH Ha pa-
i i OUYUX CTAHLUAX
Licenses (per License) or 14.12.10
Global Optimization Toolbox Class- Kﬁf fﬂ?ffT 25 muuensuit A | Geccpoas
23. | room new Product From 25 to 49 1649A/2010 ZKTHB&HHH Ha pa-
i i OYHUX CTaHIIMUIX
Concurrent Licenses (per License) or 14.12.10
Partial Differential Equation Class- K;}f ?SSKT 25 mamensuit A | Gecepouman
24. | room new Product From 25 to 49 164§A/2010 ZKTHB&HHH Ha pa-
i i OYUX CTAHIIUIX
Concurrent Licenses (per License) or 14.12.10
Optimization Toolbox Classroom Kﬁf {E(;KT 25 manensuil jns | Gecopousax
25. | new Product From 25 to 49 Concur- | | o 50 o ZKTHB&HHH Ha pa-
i i OYHUX CTaHIUIAX
rent Licenses (per License) or 14.12.10
Curve Fitting Toolbox Classroom Kﬁf {E(;KT 25 mamensuit A | Gecepouman
26. | new Product From 25 to 49 Concur- | | 50 o ZKTHB&HHH Ha pa-
i i OUUX CTAHIUAX
rent Licenses (per License) or 14.12.10
Konrpakr | 10 nuuensuit mist | OeccpouHas
o . . Ne 143- aKTUBAllMU Ha pa-
27. | NI Circuit Design Suite 1649472010 | 5o eramiAX
or 14.12.10
HeuncknrounrenbHas JTULEH3U Konrpakr | 13 nuuensuit mist | OeccpouHas
28 OrlglnLab ORIGINPRO- New Ne 90- aKTUBAllUM Ha pa-
" | License Node-Lock License Singl 1335A/2021 | Goqux cranmmsx
Seat EDUCATIONAL oT

29




07.09.2021

Kontpakr | 13 nunensmii mns | OeccpouHas
HeuckmrounrenbHas JINIEH3US No72-
og | Originlab Annual Maintenance Re- 99DA /2022 aKTHBALMA Ha pa-
" | newal OriginPro 2022b Perpetual or 00YMX CTAHLMSX
Node-Locked Academic Licens 99.08.2022
Kontpakr |24 nunensuum ms | OeccpodHas
. Ne 62- -
WINDOWS 8.1 Professional Get aKTHBallii Ha pa
30. Genuine 649A/2013 | 5oupx CTaHIUIX
oT
02.12.2013
Kontpakr | 150 nunensuii anst | O6eccpounas
31 | WINHOME 10 Russian OLV NL ; 5?55(-)20 aKTHBALMH HA pa-
" | Each AcademicEdition o 604KX CTaHIMUSX
26.05.2020
Kontpakr |24 nunensum mis | OeccpoyHas
_ _ Ne 62- aKTUBAIllMd Ha pa-
32. | Micosoft Office Standard 2013 640A/2013 | 5ounx CTAHIHSX
oT
02.12.2013
Kontpakr | 150 munensuit ans | 12 mecsies
Nel75- aKTHBalMU Ha pa- | (€XKeroaHoe
Microsoft Office Standard 2019 2620A/2019 | Gouux cranmmax NpOJIeHNE
B cocrase: oT TO/IIHCKA ¢
e Word 30.12.2019
33. MpaBoOM Tiepe-
e Excel 6.
e Power Point xona f{a °
e Outlook HOBIIEHHYIO
BEPCHIO TIPO-
JlyKTa)
Jorosop Ne 24 Mecsna
99-1555A- (mpoayienue
223/2024 ot TIOJIIHCKH C
Kaspersky Endpoint Security Juts 25.11.2024 MpaBoM mepe-
34. | 6usneca — CtanmapTHbIid Russian -
" Xo0/1a Ha 00-
Edition i
HOBIIEHHYIO
BEPCHIO TPO-
JlyKTa)
ggrl(?gg li:@ 1 nuuensus s
35. | iSpring Suite Max 993/2004 ot ZKTI/IB&LII/II/I Ha pa- | 02.12.2025
25 11.2024 OYMX CTAHIUAX
rggrl(?gg i\[‘-’ 1 nuuensus A
36. | iSpring Suite Bepcus 11 293/2024 or ZKTHBauHH Ha pa- | 02.12.2025
25 11.2024 OYMX CTAHIUAX
JHorosop Ne
37. | [Inausl Munu 99-1550A- 1 30.09.2025
223/2024 ot
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25.11.2024
KonTpakr
Astra Linux Special Edition st 64-x Nelg9- | 60 suuensuid juis
38. | paspsaHoii tatdopmel Ha 6ase mpo- | 2400A/2023 | akTUBaLMKU Ha pa- | OeccpouHas
IIECCOPHOM apXUTEKTYphI X86-64 oT 00YMX CTAHLUAX
15.01.2024
KonTtpaxkr
COMSOL Multiphysics, JTurensust Ne 109-
39. | Ha y4eOHBIN 1325A/2023 1 OeccpouHas
kimacc (CKL) oT
22.09.2023
KoHntpakr
COMSOL Multiphysics, [TnaBaromas Ne 109-
40. | cereBas 1325A/2023 1 Oeccpounas
nunensus (FNL) oT
22.09.2023
KonTpaxkr
No 13-
41. | Autumaruar.BY3 5.0 143K/2025 1 19.05.2026
oT
30.04.2025

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue
pa3nesioB

OcHoBHbIE NTOKA3aTeJIH OLEHKH

@®opMBbI U METOABI
KOHTPOJISI M OLleH-
KH

Pazpen 1.

Karanu3s. Teopernueckne
OCHOBBI KAaTAJIM3a

Paznen 2

Karanutnueckue npoueccol
XHMHY€CKOH TEeXHOJIOTHH.
IIpumeHenune karajamnsa ajs
PeLIeHUs IKOJTOTHYECKHX
npoodJiem

3nams:

— OCHOBHBIE  KAaTaJIUTHUYECKHE IPOLECCHI
TEXHOJOTMH HEOPTraHMYECKHUX BEIIECTB;

— MEXaHM3Mbl KAaTaIUTHYECKUX PEAKUUil 1
X oOuiue KMHETUYECKUE
3aKOHOMEPHOCTH;

— CTAallMOHApHBIM W  KBa3UCTalMOHAPHBIN
PEKUMBI Pa0OTHI KaTaIN3aTopa;

— MAaKpOKHWHCTHUKA KaTaJIMTUYECKHUX
IIPOLIECCOB;

— COBPEMCHHBLIC MCTOAbI XapaKTCpHU3allUn
KaTaJnu3aTopOB: peHTreHoha3zoBbIi
aHaIu3, PEHTTeHO(IIyOPECIIEHTHBII
aHaJIn3, PEHTIeHO(POTOIIEKTPOHHAS
CIICKTPOCKOIIHA, SJICKTPOHHAaA

mukpockorusi, EXAFS, XANES;

— (usudeckre  METOABI  HCCIICIOBAHUS
KHHETHKH peaKiiuii in Situ.

Ymems

— TPUMEHSTh  METOJAbl  WICHTH(HUKAIMU
KaTaJn3aTopOB;

— OIpeNeieHue KUHETUYECKHX IapamMeTpoB
KaTaJTUTHYCCKHUX TIPOIIECCOB;

— aQHAJM3UPOBaTh  B3aMMOCBSI3b  TEXHO-

O1eHka 3a KOH-
TPOJIbBHYIO paboTy
Nel

O1leHKa - 3a4eT ¢
oreHKoi# (3 cemectp)
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JOTMYECKUX TMapaMeTpoB U 3P (eKTus-
HOCTH IIPOIIEeCcca M Ka4ecTBa MPOAYKIINY;

— TPOBOJIUTH AKCHEPUMEHTHI MO 3aJaHHBIM
METOJIUKaM;

— aHANU3UpPOBaTh M 0000IIATH PE3yIbTATHI
IKCIIEPUMEHTOB

Braoemy:

— METOAAaMHU TEOPETHYECKOTO HCCIICAOBAHUS
reTepOreHHO-KaTaTMTHIECKUX
TEXHOJIOTHYECKUX TPOLECCOB MPOU3BO/-
CTBa  HEOPraHWYECKHMX  BEIIECTB |
MaTepHaoB;

— MEeTo/JaMu XapaKTepu3aluu
KaTaJM3aTOPOB, HCCIEAOBaHUS KUHETHKH
reTepPOreHHO-KaTAIUTHYECKUX MTPOIECCOB.

Pasznea 3.
HayuHble 0CHOBBI CHHTE32
KaTaJu3aToOpoB

3nameo:

— O0COOCHHOCTH IPOBEJICHUS CHHTE3a KaTa-
JM3aTOPOB M WX BIIMSHUE HA CBOMCTBA KO-
HEYHOTO MPOJYKTa

— MeToJbl BBeACHHS WU (DUKCHPOBAHHS aK-
TUBHBIX KOMIIOHEHTOB Ha ITIOBEPXHOCTH
HOCHTEIIS

Ymemn:

— aHaJIW3UpPOBaTh  B3aMMOCBS3b  YCJIOBHA
CUHTE3a U CBOICTB MOJTy4aeMbIX
KaTaanu3aTopoB

Bnaoems.:

— HAYYHBIMH OCHOBAaMH CHHTE3a KaTajn3a-
TOPOB  3aJIAaHHOTO  COCTaBa, IOPUCTOM

CTPYKTYpPHI U (hOPMBI

OreHka 3a KOH-
TPOJBHYIO paboTy
Ne2

O1eHKa - 3a4eT ¢
OIICHKOM
(3 cemectp)
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13. OCOBEHHOCTH OPTAHU3AIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOy4eHre MHBATUIOB | JIUI] C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3JIOPOBBSI OCYIIIECTBIISI-
€TCSl B COOTBETCTBHH C:

— IlopsimkoM opraHm3alii ¥ OCYIIECTBICHHS 0O0pa30BaTeIbHOW ACSITEIHLHOCTU
1o oOpa3oBaTeIbLHBIM IIPOrPaMMaM BBICIIETO 00pa3oBaHUsl — IporpaMmaM OakajiaBpuara, Impo-
rpaMmam crenraiuTera, nporpammam Maructpatypsl (I[Ipuka3 MunucrepcTsa HayKu U BBICIIIE-
ro obpasoBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

— Ilonoxennem 0 MOPSAIKE OPraHU3AINH U OCYIISCTBICHHS 00pa30BaTEIbHON JIEATEb-
HOCTH 110 00pa30BaTeIbHBIM IIpOrpaMMaM BBICIIEr0 00pa3oBaHus — MporpaMMamM OakaiaBpuara,
nporpaMMaM CHEIHaIMTeTa, MPOrpaMMaM MarucTpaTypsl (eaepaqbHOr0 TOCYAapCTBEHHOTO
OI0/KETHOTO 00Pa30BaTEIbHOTO YUPEIKIAEHHUS BBICHIETO 00pa3oBaHus «POCCHICKHMIA XUMHUKO-
TEXHOJOTHYeCKU yHuBepcuteT umenu .M. MenaeneeBa», NpUHATHIM PEIIEHUEM Y YEHOTO CO-
Beta PXTY um. JI.1. Menneneera ot 28.12.2022, npoTtokoin Ne 5;

— MeroauyecKuMU pPEKOMEHJANMUSIMH 0 OpraHW3allii 00pa30BaTEIBHOIO TMpoIlecca
JUTst O0Oy4YEHHS] MHBAIHJIOB U JIMI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI B 00pa30oBaTelb-
HBIX OPTaHM3AIMSIX BBICIIETO OOpPAa30BaHUS, B TOM YHCJE OCHAIICHHOCTH 00pa30BaTEIHHOTO
nporecca (yTBep>KIAeHbI 3amecTuTeneM MuHuctpa odpasoBanusa u Hayku PO A.A. KnumoBbM
ot 08.04.2014 Ne AK-44/058H).
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JlomonHeHUs U U3MEHEHUs K paboueil mporpamme TUCIUIUTUHbI

«KaTaam3aTopbl 1 KATAJIUTHYECKHE ITPOIIECCHD)

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

18.04.01 XumMunueckas TEXHOJIOTH
Marmcrepckas mporpamma

«Texnomorus HCOPraHN4YCCKUX BCIICCTB, C0p6eHTOB " KaTAJIU3aTOPOB IJIA UX IIPOU3BOACTBAY

®opma 00yueHus: ouHas

Howmep uzme-
HEHUs1/ JOTO0JI-

ConepxaHue JOMOTHCHUS/ U3MEHCHHSI

OcHOBaHMe BHECEHUS U3MEHE-

HUSI/ TOTIOJIHEH NS
HEHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI o
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI0
coBera Ne oT
« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKIAEHO»
Ha 3ace/laHuy Y YEHOTO COBETA
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA ANCHUITVIMHBI

«['padoananuTnyecKue UCCIeIOBAHUS COJIEBbIX TEXHOJIOTHiD)

HanpaBJjieHue moAroToBKH
18.04.01 XuMuuyeckas TeXHOJIOT U

Marucrepckasi nporpaMmma

«Texnosorus HECOPraHUIECCKUX BECIIECTB)»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Tporpamma cocTasiieHa npodeccopoM kKadeapsl TeXHOTOTHH HEOPTaHMYECKUX BEIIECTB U

AIIEKTPOXUMHUYECKHUX MIPOLIECCOB, TOKTOPOM TexHUUecKUX Hayk M.A. ITounTtankuHoi

HporpaMMa paccMOTpCHA n 0/:[06peHa Ha 3ac€daHun Ka(beﬂpbl
Texuomorun HCOPraHNMYCCKUX BCIICCTB U SJICKTPOXUMHUUYCCKUX ITPOLECCOB

«28» ampenst 2025 r., mpoTtokon Ne 5.



1. EJIb Y 3AJJAYM TUCIUTIIVHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
no HanpaeieHuto  noarotopku  18.04.01 Xumuueckaa  mexunonozua (PIOC  BO),
peKOMEHIAMAMAMETOIMYECKOW KOMHCCUM W HAKOIUICHHBIM  OTBITOM  TIPEIOIaBaHUS
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u IJ1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE JUCLMUIUIMHBI B
TE€YEHHE OJIHOTO CEeMEeCTpa.

Huctummaa — «[padoaHajinTuyeckue HMCCIEI0BAHUS  COJIEBBIX  TEXHOJIOTHID»
otHOcHTCS K oOs3arenpHoit uvactu (b.1.B.05) mmciuruima yde6Horo miana. IIporpamma
JUCHUTUIMHBL TIPEAIONaraeT, 4To OOydYaloUuIecs HMEIOT TEOPETUYECKYI0 U IPAKTHYECKYIO
MOJMOTOBKY B 00JIACTH OCHOBHBIX U CIIELIMATIBHBIX IUCHUIUIMH IPOrPaMMbl MarucTpaTyphl.

Heab AMCHMIUIMHBI — CO3JaHUE IS O0YYarOIUXCs yCIOBUN NpUOOpeTeHUs] 3HAHMH,
YMEHHM, HaBBIKOB M (OPMUPOBAHHE HEOOXOIUMBIX KOMIETEHIMH B O0OJACTH TEOpUH U
NPAaKTUKU MPOMBIIUIEHHBIX MPOIECCOB COJEBBIX TEXHOJOTHIA M MCIOJIb30BAaHUE MX PE3yIbTATOB
JUISL OCYIIECTBIICHUS TPO(HECCUOHATEHOM e TEIbHOCTH.

3agaumM AMCUMIUIMHBI — O3HAKOMJICHHE C HAYYHBIMH OCHOBAaMH M TEXHOJIOTUYECKUMHU
MPUHIIMIIAMU TIPOIIECCOB MPOU3BOICTBA MUHEPAIBHBIX COJIEH U yI0OpeHul, NX HOMEHKJIATypOii
U CBOWCTBaMH, Pa3BUTHE CIIOCOOHOCTEW K aHAIM3y M COBEPIICHCTBOBAHHWIO TEXHOJIOTHH Ha
npuMepax pacCMOTPEHHUs CYUIECTBYIOIIMX IPOMBIIIIEHHBIX TPOIECCOB, a TaKkKe HOBBIX
MPOTPECCUBHBIX TEXHOJOTHYCCKUX PEHICHUH MO0 PABHOBECHBIM JHAarpaMMmaM PacTBOPHMOCTH,
COOTBETCTBYIOIIUX BOJHO-COJIEBBIX CHUCTEM, (OpPMHUpOBaHHE Yy OOYYAIOUIMXCS CHCTEMHBIX
3HAaHUH B 00JIACTH COJIEBBIX TEXHOJIOTHIA.

Hucuumnuna «['padoaHajinTHyecKkue HMCCIeI0BAHUSL  COJIEBBIX  TEXHOJIOTHii»
npenonaercs B 3 cemectpe. KOHTpOIb yCIeBaeMOCTH CTYACHTOB BEAETCS IO NPUHSATOH B
YHUBEPCUTETE PEUTUHTOBOI crucTeMeE.

Pabouas mporpamMma JUCHHUIUIMHBI MOXET OBITh peajn30BaHa C NPUMEHEHHEM
AJIEKTPOHHBIX 00pPA30BATENBbHBIX TEXHOJIOTUHA M AJIEKTPOHHOTO OOyuYeHHUs TMOJHOCTHIO WU
YaCTUYHO.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITIMHBI

N3ydyeHune NUCUUIUIMHBI HAMPaBJIEHO HAa NMPHUOOpPETEHHE CIEAYIOIUX KOMIETeHUHil H
HHIMKATOPOB UX IOCTHKEHHUS
IIpodeccuonanbHble KOMIETEHIIUN U HHIAUKATOPHI UX I0CTHKEHHUS:

3anaga
po¢eCCHOHAIIbH
oi
JeSITeTbHOCTH

OO0BeKT Wi
00J1aCTh
3HAHUS

Konu
HaMEHOBaHUE

IIK

Kon n
HalMEHOBaHNE
WHJIMKaTopa
noctmxenus [TK

OcHoBanue
(nmpodeccronans
HBIN
CTaHJIapT, aHAIIN3
OTIBITA)
O06001IeHHBIE
TPYJOBBIE

byHKIUH

Hay‘lHO-I/ICCJ'[e}IOBaTeJILCKI/Iﬁ THII 3a1a4 HpO(i)GCCHOHﬁJ'[bHOﬁ JACATCIBHOCTH

Brimonnenue
(GyHIaMeHTaJIbHbI
X ¥ TIPHUKJIQTHBIX
pabor
IIOMCKOBOTO,
TEOPETHYECKOTO 1
AKCTICPUMECHTAIbH
OT0 XapakTepa ¢
LEIIbI0
onpeeIeHus
TEXHHYECKUX
XapaKTEePUCTUK
HOBOM TEXHUKH, a
TaKXe KOMIUIEKCa
pabot 1o
pa3zpaboTke
TEXHOJOTHYECKON
JIOKYMEHTAIUH.

Xumudgeckoe,
XHAMHKO-
TEXHOJIOTHYECKO
€ TIPOM3BOJICTBO

CKBO3HBIE BUIBI
npodeccuoHalb
HOU
JeSITeIIbHOCTH B
MTPOMBIIIIIICHHOC
T (B cepe
OpraHH3aIiy U
MIPOBEICHUS
Hay4YHO-
HCCIIEIOBATENHC
KHX ¥ OIBITHO-
KOHCTPYKTOPCKH
X pabort B
obnactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTUIECKO
ro
IIPOU3BO/JICTBA).

I1K-3. IIK-3.1.  3naer
Criocoben HKCIIEPUMEHTAIIb
HIPUMEHSTh Hbl€ METOJIbl U
COBPEMEHHBIE UX MpUOOpHOE U
npubopsl U annaparHoe
METO/IbI odbopmileHHE IS
UCCIICIOBaHMS, | MCCIIel0OBaHUS
IUTAHUPOBATh, BEIIIECTB u
OpraHU30BBIBAaTh | MaTEpPHUAJIOB

Y TIPOBOJINTH

HKCIIEPUMEHTBI

Y MCIIBITaHUS,

KOPPEKTHO

0o0pabaThIBaTh U

aHaAJTM3UPOBATh

MIOJTy9YCHHBIC

pe3yiIbTaThl

[TK-4. [1K-4.1 3Haer
Crniocoben buzuko-
IPOBOJIUTH XUMHYECKHUE
MIOUCKOBBIE OCHOBBI
MCCIICTOBAHMSI MOJTyYEeHUS "
MHHOBAIIMOHHBI | MCIIOJIb30BaHMS

X XUMHYECKHIX
TEXHOJIOTUYECKHU | BEIIECTB U
X IIPOLIECCOB B (YHKIIMOHATIbHBI
o0nactu X MaTepuasoB
MOJIyYEHUs U [1K-4.2.  VYwmeer
UCIIONB30BAaHUS | TIPOU3BOIUTH
XUMHAYECKHX TTOUCKOBBIC
BEIIIECTB U paboThI JUIs
(GYHKIMOHAIBH | pa3pabOTKH

bIX MAaTCpUaAJIOB

HOBBIX METOJIOB
MPOM3BOJICTBA U
HCITOJIb30BaHUS
XUMHAYECKUX
BCIICCTB i1

[Tpodeccuonanbu
BIi CTaHAAPT
40.011
«Crnenmanuct 1o
HAy4YHO-
HCCIIeIOBATEIIbCK
UM U OIBITHO-
KOHCTPYKTOPCKH
M pa3zpaboTKam»,
YTBEPKICHHBIN
MIPUKa30M
MunucrepcTBa
Tpyaa u
COLIMAIBLHOM
3aIIUThI
Poccuiickoit
®denepaunn oT
04.03.2014

Ne 121 H,
O06o06meHHast
TpyZl0Bas
byHKIIHS

C. IlpoBenenue
Hay4HO-
HCCIIEIOBATENIbCK
UX U OIBITHO-
KOHCTPYKTOPCKH
X pa3paboToK.

C /01.6.
OcymecTBieHue
Hay4HOT'O
PYKOBOJICTBA
MPOBEICHUEM
HUCCIIEIOBAaHUN
10 OT/ICJIbHBIM
3a7a9am
(YypoBeHb




(byHKIMOHATHHBI
X MaTEepHAIOB

I1K-4.3. Bnaneer
METOAaMHU
MOJTyYeHUS,
UCCIICIOBAHUS U
IPUMCHCHUS
XHUMUYECKHUX
BEIIECTB U

(G YHKIIMOHATIBHBI
X MaTepHalioB

[TK-5.
Criocoben
BBIOMPATH
HCCIICIOBATEIHC
KHe PpUOOPHI U
TEXHOJIOTUIECKO
e o0opyaoBaHue
u
ONTUMU3UPOBAT
b TTapaMeTPhI
nporecca Jis
MIPOU3BOJICTBA H
PUMEHEHUS
XUMHUYECKHX
BEIIECTB U
(GyHKIIMOHAIbH
BIX MaTepUaJIOB
C 3aJJaHHBIMU
CBOWCTBaMH

[1K-5.1 3Haer
HCCIIEIOBATEIIBCK
oe u
TEXHOJIOTUIECKO
e obopyaoBaHHE
U TIpaBWIa €ro
DKCILTyaTal[H

ITK-5.3. Bnanmeer
npueMamMu
noabopa u
KOPPEKTHPOBKHU
napaMeTpoB
HOBOT'O
TEXHOJIOTUYCCKOI'
0 Tmporiecca
MIPOU3BOJICTBA
HEOPraHUYECKUX
XUMHUYCCKUX
BEIIECTB,
noabdopa
COpOEHTOB u
KaTaJan3aTopoB
Mo pe3yiabTaTam
aHan3a

CTPYKTYpPBbI u
CBOICTB
MarepuaioB, B
TOM 4YHCIE C
MIPUMEHEHUEM
BBEIYHCIIMTETLHOMN
TEXHUKHU 51
MIPUKJIIATHBIX
nporpamm

KBaTU(UKAIUUA —

6).




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namy:

— TEOPETHYECKUE OCHOBBI MTOJyYSHHUSI HEOPTaHMUECKUX COJIEH U yI00peHuii;
— CBOMCTBA U TPeOOBaHMsI K KQUECTBY COJIEBBIX IPOIYKTOB;
— XUMHUYECKUE U KMHETUYECKUE 3aKOHOMEPHOCTH IIPOLIECCOB COJIEBBIX TEXHOJIOTUM;
— OCHOBHBIC THIIBI M KOHCTPYKIMH alnapaToB [Uld pealu3aliyd IMPOLECCOB IOJIyYSHHUS
MUHEPAJIBHBIX COJIEH U y100peHuil;
— 0o0IuMe U TEeXHOJIOIMYECKHE MPUHLUIBI OCYIIECTBICHUS OTAENbHBIX CTaJUd U IPOLIECCOB B
LEJIOM;

Ymemo:
— MHCIIONIb30BaTh METOJbl MCCIEAOBAHUSA, OIPEAEICHUS U ONTUMHU3ALUU TEXHOJOTUYECKHX
apaMeTPOB U3y4aeMbIX ITPOLECCOB;
— aHaJIM3MPOBATh B3aUMOCBS3b TEXHOJOTHYECKUX MapaMeTpoB U 3PPEKTHBHOCTH MIpolecca U
Ka4yecTBa MPOIYKIIHH;
— IIPOBOJIUTH AKCIIEPUMEHTHI 10 33JaHHBIM METOJMKAM, OCBauBaTh HOBbIE METOIUKH;
— aHAJIM3UPOBATh PE3YNIbTAThl IKCIIEPUMEHTOB.

Braoemy:
— METOJIaMH KaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHaIM3a HEOPraHNYECKUX BEIECTB;
— METOJaMH TEOPETUYECKOT0 M SKCIEPUMEHTAJIBHOIO HCCIEIOBAHUS TEXHOJOTHYECKHUX
IPOLIECCOB NIPOU3BOACTBA HEOPraHUYECKHUX BEIECTB U MaTEpPHAJIOB;
— METOJaMH ITOCTPOEHUS U ONTUMHU3ALUU TEXHOJOTUYECKUX CXEM;

3. OFbEM JUCIHHUILIMHGLI U BUJbI YYEFHOM PABOThHI

O0beM TMCUMILINHBI
Bup yuyeoHoii padoTbl Axan. | Acip.
3E
4. 4.

OO01asi TPy10€eMKOCTb M CHUILITHHBI 6 216 162
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,42 ol 38,2
Jlexun 0,48 17 12,8
[IpakTuueckue 3anstus (113) 0,94 34 25,4
CamocrosiTesibHas padora 3,58 129 96,8
KoHnTakTHas camocTosiTellbHas paboTa 0,4 0,3

3,58
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI 128,6 96,5
Buabl KOHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMeXyTOUYHasl aTTeCTalHsI 36 0,4 0,3
[ToaroToBKAa K 9K3aMEHY. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1.Pa3aesnl TMCHMILINHLI U BUABLI 3aHATHH

AKkazieM. 4acoB

Pasznen aucuMILIMHBI

Bcero

B T.4. B
dopme
np. Moar.
(npu
Haauyuu)

Jleknuu

B T.4. B
dopme
p. MoAr.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAr.
(npu
Hanuyuu)

Cam.
padora

Pa3zgen 1. ®Dusuko-xuMnuecKue
OCHOBBI M IPUMEHEHHE PABHOBECHBIX
AHArpaMM pPacTBOPUMOCTH B
TEXHOJIOTUH COJIEBBIX MPOJYKTOB

80

12

61

11

Bsenenue.

1.2

[Tpunune! rpadguyeckoro aHaam3a
MPOLIECCOB COJICBBIX TEXHOJIOTUH I10
AuarpaMmmam paBHOBCCHBIX COJICBBIX
CHCTEM.

19

15

1.3

Crioco06sI rpadudIecKoro
M300paKeHUsT MHOTOKOMITOHEHTHBIX (3-
X ¥ 00JIe€) BOJTHO-COJIEBBIX CUCTEM,
UCIOJIb30BaHNE METOJIa BTOPHUHBIX
IIPOCKIUH.

19

15

14

[TpyHIMIIBI TOCTPOEHUS Ha
AuarpaMmax paCTBOPHUMOCTH IMOJITHBIX
TE€XHOJIOTUYECKHX IIUKJIOB ITPOLIECCOB
MTOJTYYEHUS COJIEH.

19

15




1.5

Ornpezenenue TeMepaTypHoO-
KOHIICHTPAIIMOHHBIX MTapaMeTPOB
ONTUMAJIBHOTO BEJICHHS MPOIECCOB,
MOCTaAMIHBIA U OOIIUIA pacyeT
MaTepUaIbHBIX MOTOKOB.

19

15

Paznen 2. I'pado-ananurnyeckue
HCCJIeIOBAHMS MPOLECCOB MOJTYyYeHUsI
OCHOBHBIX Y100peHHI U COoJIeH.

136

10

24

96

2.1

ABOTHEBIC ynoOpeHus: cynbsgar
ammonust (NH3-H2SO04-H20); wHuTpar
aMMOHHUA (ammuayHas cenutpa, NHs-
HNO3-H2O);  kapbamma  (ryiaBHBIC
CTa/luun) 1o JuarpaMmam
COOTBETCTBYIOIIUX CHCTEM

30

24

2.2

XJIOpI/IZI Kajms n3 CUJIbBUHHUTA n
APYTUX Py TaTyprudecKUMU METOIaMHU
(KCI-NaCl-H20, KCI-MgCl,-H20);
cyabdar KaJaus pa3IMYHBIMH
crocobamu

30

24

2.3

@docthopHble  ymoOpeHus:  TPOCTOU
cyneppochar  (CaO-P20s5-SO3-H-0);
IKCTpakIMOHHas (¢ocdopHas KUCIoTa
(Ca0-P205-S0O3-H20); JIBOMHOM
cynepdocdar (CaO-P20s-H20)

30

24

2.4

Hurpar kamus (KCI-NaNOs-H2O wu
KCI-HNO3-H20); ¢ocdarsr ammonwus
(ammodoc, mmammodoc, NH3z-P20s-
H20); mutpodocsr (CaO-N205-P205-
H20); apyrue .comu: (6opa, dbropa)

46

24

UTOT'O

216

17

34

159




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Paznen 1. ®du3uKo-XMMHYECKHE OCHOBbI W TMpPHMEHEHHE PABHOBECHBIX JIHATPAMM
PACTBOPUMOCTH B TEXHOJIOTHH COJIEBBIX MPOAYKTOB
1.1.BBenenue.
1.2 IpuHnune! rpaduyeckoro aHaimu3a MpoIEeccoB COJEBBIX TEXHOJIOTHIA MO AHarpaMmMam
PABHOBECHBIX COJICBBIX CUCTEM.
1.3.Crioco0sb1 rpaduueckoro n300pakeHruss MHOTOKOMITOHEHTHBIX (3-X 1 00Jiee) BOJHO-COJIEBBIX
CHCTEM, UCIIOJIb30BaHUE METO/1a BTOPHYHBIX MPOEKIINH.
1.4 ITpuHIMIIBI IOCTPOCHUS HA JHarpaMMax PacTBOPHUMOCTH MOJHBIX TEXHOJOTHIECKUX ITUKIIOB
IIPOLIECCOB ITOJIYYEHHUs COJIEH.
1.5.0npenencHue TeMIiepaTypHO-KOHIICHTPAIMOHHBIX ITAPAMETPOB ONTHUMAIBHOTO BEICHUS
IPOIIECCOB, MOCTAAUUHBINA U OOLINI pacyeT MaTepUaIbHBIX TIOTOKOB.
Paznen 2. I'pado-ananuTuyeckue HCCJIeJ0OBAHHS IMPOLECCOB TMOJYYEHHUS] OCHOBHBIX
yao0peHuii u cosiei
2.1. Azotnbie ynoopenus: cynbdhar ammonus (NH3-H2S04-H20); HuTpar ammonust (aMMuadHast
cemmutpa, NH3-HNO3-H20); kapGamu (T71aBHBIE CTauM) [0 IUAarpaMMaM COOTBETCTBYIOIINUX
CHCTEM
2.2. Xnopuj Kanusi U3 CHIbBHHUTA U apyrux pyx ramypruueckumu merogamu (KCI-NaCl-H20,
KCI-MgCl,-H20); cynbdar kamust pa3muaHbIME CIIOCOOaMHU
2.3. Hurpat kanust (KCI-NaNOsz-H20 u KCI-HNOs-H20); docdats ammonus (ammodoc,
mrammodoc, NHz-P20s-H20); aurpodocst (CaO-N205-P205-H20); apyrue .conu: (6opa,
dbropa)
2.4.®ocdopubie ynodbpenus: npoctoii cyneppocdat (CaO-P205-SO3-H20); sxcTpakunonHas
dochopnas kucinora (CaO-P20s5-SO3-H20); apoiinoii cynepdocdar (CaO-P205-H20)
2.5. Hurpar kamus (KCI-NaNOz-H20 u KCI-HNO3-H20); dochaTer ammonwust (ammodoc,
nuammodoc, NHz-P20s-H20); autpodocst (CaO-N205-P205-H20); npyrue .conu: (6opa,
dropa



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUA JUCHUTIJIMHBI

Pa3zgen | Pasnen
Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: 1 2
3HaTh:
1 |- Teopernueckue OCHOBBI ITOJIyYE€HUSI HEOPIraHUUECKUX COJIEN U y100peHuil; + +
2 |— cBONCTBa U TPeOOBaHMS K KQUECTBY COJIEBBIX IIPOIYKTOB; + +
3 |- XMMHYECKHE U KHHETUYECKHE 3aKOHOMEPHOCTH MPOIIECCOB COJIEBBIX TEXHOJIOTUH; + +
4 |~ OCHOBHEIC THMBl M KOHCTPYKUMM allIapaToB JULA peatusali MPOLECCOB  IOMyHCHHS + +
MUHEPAIBHBIX COJICH U YI00peHMIA;
5 |~ o0IIKe U TEXHOJIOIMYECKHE MPUHIMIIBI OCYIIECTBIEHHUS OTIACNIBHBIX CTaJud U INPOLECCOB B |+ +
LIEJIOM
YMmern: + +
g |~ WCHONB30BaTb METONbI HCCICNOBAHMA, ONPCACICHUS U ONTHMH3ALMM TEXHONOTHYECKHX + +
[apaMeTpoOB U3Yy4YAEMBIX IIPOLIECCOB;
7 |~ aHAIM3UPOBAaTh B3AUMOCBS3b TCXHOIOIMYCCKHMX [apaMCTPOB U 3 GEeKTUBHOCTH Mpolecca U |+ +
KayecTBa IPOIYKIIHH,
g |~ MPOBOAUTE SKCTICPUMEHTBI I10 3aJaHHBIM METOUKAM, OCBAMBATE HOBBIC MCTOIUKY; + +
— aHAJIU3UPOBATEH PE3YIIBTATHI DKCIIEPUMEHTOB.
Baagernb: + +
g |- MeTOIaMH TEOPCTHYECKOr0 M OKCICPUMCHTANBHOTO  HCCICNOBAHMA 3G HEKTUBHOCTH | + +
TEXHOJIOTMYECKHUX IIPOLIECCOB MPOU3BOACTBA HEOPraHMYECKUX BEIISCTB U MATEPUAJIOB;
10 |~ MCTOI[aME/I CPaBHUTENBHOW OLEHKH 3(P(PEKTUBHOCTH TEXHOJIOTUYECKOTO OOOpYAOBaHHUS B|+ +
XAMHUYECKOU IPOMBIIUIEHHOCTH U CMEXHBIX OTPacisX;
— IpUEeMaMH U IPAKTUKOM IPUMEHEHUs TaKeTa IMPUKIAJHBIX IPOrpaMM JUlsl BHECEHHS |+ +
11 |KOHCTPYKTHBHBIX pEUICHHWI B THIIOBbIE ammaparbl, (DYHKIMOHUPYIOIIME Ha MNPEANPUATHIX, B

HMHXMHHUPUHI'OBBIX KOMIIAHUAX W IIPOCKTHO-UCCICA0BATCIIbCKUX NHCTUTYTAX OTPACIIN.

Kon u HanmenoBanue IIK \Kon 1 HAaMMEHOBAHHE HHIMKATOPA O0CTHKEHUHA

10



ITIK-1. Ciocoben ¢popMyaupoBaTh 3a71a4u B
00JIaCTH XMMUYECKON TEXHOJIOTHUH ISt
CaMOCTOSITEILHON M KOJUIEKTHUBHOM
HAy4YHO-UCCIIeIOBATEILCKON PabOTHI,
paspabaThIBaTh TUIAHBI X peaTU3aINH U
3aJIaHus JJIS UCIIOTHUTEICH

I1K-1.1.3HaeT NpUHLMIBI TJIAHUPOBAHHUS HAY4YHOU
paboThl KOJIJICKTHBA HCIIOJIHUTENEH HCXOAs U3
uenen, 3agad u pecypcon nposeaeHuss HUOKP;
[1K-1.2.Ymeer BbIOMpaTh METOABI W CPEICTBA
MIPOBEJICHUS HCCIEAOBAHUN U pa3pabOTOK;
[1K-1.3.Bnaneer mpremMaMu OIEHKA MaTEPHATbHBIX,
KaJIpOBBIX M BPEMEHHBIX PECypCOB, MOTPEOHBIX IS
Hay4YHOI'O UCCIIEAOBaHUS;

[1IK-3. CiocobeH nNpUMEHsITh COBPEMEHHBIC
PUOOPHI M METOJIBI HCCIICIOBAHUS,
TUTAHUPOBATh, OPraHU30BBIBATH U
MIPOBOUTH SKCIICPUMEHTHI Y HCIIBITAHHSI,
KOPPEKTHO 00padaThiBaTh U aHAJIU3UPOBATh
MIOJIYYCHHBIC PE3YIIbTATHI

I1K-3.1. 3HaeT sKCIEepUMEHTAIbHBIE METOJbI M HX
npuOopHOE W  ammaparHoe OoQopMIICHHE  JUIS
MCCJICI0BAHMS BEIIECCTB U MAaTEPHAIIOB

12

[1K-4. CrnocoOeH caMOCTOSATENLHO
MIPOBOJIMTH ITOMCKOBBIC UCCIICIOBAHHUSI
MHHOBAIMOHHBIX TEXHOJIOIHYECKHX
MPOIIECCOB B 00JIACTH TOTYUYCHUS U
HCII0JIb30BAHUS HEOPTAaHUYCCKUX
XUMHYECKHUX BEIIECTB U COPOCHTOB U
KaTaanu3aTopoB s

WX MPOU3BOJICTBA

[1K-4.1.3naer (bU3HKO-XUMHYECKHE OCHOBBI
MOJTYYEHUSI U WCIOJIb30BaHUSI XMMHYCCKHUX BEIICCTB
U QYHKIIMOHAIBHBIX MaTEPHAJIOB

[1K-4.2. YMeeT aHanu3UpOBaTh U MPOTHO3UPOBATH
BIIMSIHUE N1APAMETPOB TEXHOJIIOTHYECKUX PEKUMOB U
YCJIOBUM MCIIBITAHUM HEOPTAHUYECKUX XUMHUECKUX
BEILECTB U U3JEIIUN U3 HUX HA UX PE3YyJIbTaThl, B TOM
YHUCJIE HA OCHOBE CTATUCTUYECKUX METOJIOB C
IIPUMEHEHUEM BBIYUCIIUTEIILHON TEXHUKU U
IPUKJIAJHBIX TPOrPamMm

[1K-4.3. Bnageet MeTogamMu MOTy4YeHUS,
WCCJICIOBAHMSI U TPUMCHEHUS HEOPTaHMIECKHUX
XUMHUYECKUX BEIIECTB U COPOCHTOB U KaTaIU3aTOPOB
JUTSI KX TIPOM3BOJICTBA

11



13

IIK-5. CrnocobOeH caMOCTOSATENLHO
OCYIIECTBISTH pa3padO0TKH, HAIIPABICHHBIC
Ha CO3J/IaHHEe HOBBIX M COBEPIICHCTBOBAHHE
CYHIECTBYIOIIUX TEXHOJIOTUICCKUX
IIPOLIECCOB M 000PYAOBAHHUS ITPOU3BOJICTBA
HEOPTaHMYECKUX XUMUICCKUX

BEIICCTB M COPOCHTOB M KAaTaJIM3aTOPOB JIIS
WX MPOU3BOJICTBA

ITK-5.1. 3naet npoOIeMbl TEOPHH M TEXHOJIOTHU
WHHOBAIIMOHHBIX TIPOIIECCOB TPOU3BOICTBA
HEOPraHMYECKUX XMMUYECKHUX BEIECTB,
TEXHOJIOTUYECKHE BO3MOKHOCTH, XapAKTEPUCTUKU U
0COOEHHOCTH JKCILTyaTalluu 000PYAOBAHUS IS UX
MIPOU3BOJICTBA, KPUTEPHUH OIICHKH TEXHOJIOTHYHOCTH
Y TIOBBIICHHS P PEKTUBHOCTH MPOIECCOB
MIPOU3BOJICTBA HEOPTAHUIECKUX XUMHUIESCKHX
BEIIICCTB

[1K-5.3. Bimageer nmpuemamu moadopa u
KOPPEKTHPOBKH I1apaMeTPOB HOBOTO
TEXHOJIOTUIECKOTO MPOIEcca MPOU3BOJICTBA
HEOPraHMYECKUX XMMUYECKHX BEIECTB, O00pa
COpOEHTOB M KaTalIM3aTOPOB IO Pe3yJIbTaTam
aHaJu3a CTPYKTYPBI U CBOWCTB MAaTEPUAIIOB, B TOM
YuCJIC C IPUMCHCHUCM BBEIYUCIUTEILHON TEXHUKHA U
MPUKJIAJIHBIX IIPOTPaMM

12



6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYECCKHUX 3aHSATHI 0 JUCHHUILINHE.

Ne i/t

Ne paznena
MUCIUAILINHEBI

TeMbl NPaKTUYECKUX 3aHATUN

Yacel

IIpakTuyeckoe 3ansitue 1. TepmuHoIOTHS (HU3HKO-
XUMHYECKOTO aHaliM3a W CBs3b C TpaduiIecKuM
n300paXKeHHeM Juarpamm

IIpakTnyeckoe 3ansitue 2. OCBOEHHE METOJOB
rpadudeckoro HM300paKCHHS MPOCKITUI
JIByXKOMITOHEHTHBIX BOJHO-COJIEBBIX CUCTEM.

IIpakTnyeckoe 3ansitue 3. (OCBOGHHUE METOJIOB
rpaduIecKoro M300paKECHHS MIPOCKITUN
JIBYXKOMITOHEHTHBIX BOJJHO-COJIEBBIX CUCTEM M METO/1a
BTOPUYHBIX IPOEKIIHIA..

IIpakTuyeckoe 3ansaTue 4. AHanuM3 OalaHCOBBIX
pacuetoB, OcBoeHHE  METOJIOB  TrpaduuecKoro
M300paKeHUS TPOEKIIMI MHOTOKOMITOHEHTHBIX BOJTHO-
COJICBBIX CHUCTEM.

IIpakTnyeckoe 3ansitue 5. OCBOEHHE METOJOB
rpadugeckoro N300paKeHUs NPOEKLUit
MHOTOKOMIIOHEHTHBIX ~ BOJHO-COJIEBBIX CHUCTEM M
METO0/1a BTOPUYHBIX IPOCKIINH.

IIpakTnueckoe 3ansaTue 1. [locTpoenue u ananus
IIPOLIECCOB CHMHTE3a MUHEPAIbHBIX COJEH Ha MpUMEpE
KCI. OrmpeneneHre ONTHMAIbHBIX TEMIIEPATypHO-
KOHIIEHTPALlMOHHBIX YCIIOBHU IIPOLIECCOB,
IIOCTaAMMHBIA PACYeT MATEPUAIIBHBIX IIOTOKOB.

IMpakTuyeckoe 3ansatue 2. [loctpoeHne u aHanm3
IIPOLIECCOB CUHTE3a a30THBIX MHUHEpaTbHBIX
ynoopenuit Ha mnpumepe NHiNOs. Omnpenencuue
ONTUMAaJbHBIX TEMIIePaTypPHO-KOHIIEHTPALIMOHHBIX
YCIOBUU MPOLIECCOB, MOCTaIUIHBIN pacuer
MaTepHalbHbIX TOTOKOB.

IpakTnyeckoe 3ansaTue 3. [locrpoeHne n anamm3
IIPOLIECCOB CHUHTE3a MUHEPAJIBHBIX COJIEH Ha IIPUMEPE
(NH4)2S04; Onpenenenune onTuMaabHBIX
TEMIIEPATYPHO-KOHIIEHTPALIMOHHBIX YCIOBUM
IIPOLIECCOB, MMOCTAANNHBIN pacyeT MaTepHUaIbHbIX
IIOTOKOB.

IIpakTuyeckoe 3ansaTue 4. [loctpoenue u ananus
IIPOLIECCOB CHHTE3a OCHOBHBIX MUHEPAJIBHBIX
ynoopenuii Ha npumepe Ca(H2POs),. Onpenenerue
ONTUMAJIBHBIX TEMIIEPATYPHO-KOHIEHTPALMOHHBIX
YCJIOBUM MPOLIECCOB, NOCTAAUNHBIA paCUET
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‘ MaTepHaAJIbHBIX IOTOKOB.

6.2 JlaGopaTopHble 3aHATHS

JIaboparopHblii mpakTukyM To nuciuiuimae «['padoanaiuTuvyeckue uccieT0BaHUsI
COJIeBbIX TEXHOJIOTHII» HE NPEyCMOTPEH.

7. CAMOCTOSTEJIBHAS PABOTA

CaMocTosTenpHas pa60Ta IIpOBOAUTCA C LICJIBIO er'Iy6J'IeHI/I$I 3HAaHUH O AUCHUIIIIMHE U
peaycMaTpuBacTt:

—  PeryisipHy IpopadOTKy MPOWIEHHOTO HA MPAKTHYECKHUX 3aHATHUSX Y4eOHOro Marepuaia u
IIOATOTOBKY K IIPAKTHYCCKHUM 3aHATHUAM MW BBIIIOJIHCHUIO CaMOCTOATCIIBHBIX pa60T 10
MOAYJIAM NJUCHUILIMHBI;

—  O3HaKOMJIEHHE M MpopabOTKy PEKOMEHJIOBAaHHON TEXHUYECKOHW JIMTepaTypbl, U paboTy ¢
SHGKTpOHHO-6I/I6J'II/IOT6‘IHI>IMI/I CUCTCMaMH, BKJIIKO4Yas IICPCBOJbI Hy6J'II/IKaI_II/II71 N3 HAYYHBIX
KypHaJIOB, IIUTUPYeMbIX B 0azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— MOCCUICHUEC OTPACIICBBIX BHICTABOK U CCMHUHAPOB,

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa no TeMaTuke JUCLUIUIMHBI;

- MMOATOTOBKY K BBIITOJTHCHUIO KOHTPOJBbHBIX pa60T 110 MaTcpuraly JCKOIUOHHOI'O KypcCa,

— TMOATOTOBKA K aHAJUTHYECKOW pedepaTuBHON padore u odopmieHue pedepara ¢
MCII0JIb30BaHuEM 3J1eKTpoHHBIX 0a3: PUHII, Scopus, Web of Science, Chemical Abstracts u
MaKeTa MpOorpaMM JIJIsl BEITIOJIHEHHS TpadUyecKOr 4YacTH paboThI;

— MOATOTOBKY K C1a4Y€ 5K3aMCHa 110 JUCHUIIIINHEC.

7.1. Ilpumepsl TeM pedepaToB (MakcuMajbHasi oneHka 10 6ansioB)
1. TpeXKOMIIOHEHTHBIE CUCTEMBI C KPUCTAJUIOTHAPATAMU COJICH.
2. TpexKOMIOHEHTHBIE CUCTEMBI C IBOMHBIMU COJISIMHU.
3. Ilporeccsl BbICaTuBaHHMS M TOJUTEPMUUYECKON KPUCTAUIU3AIMU B TPEXKOMIOHEHTHBIX
CHUCTEMax.
4. IlpocTpaHCTBEHHBIE TUArPAMMBbI YETHIPEXKOMITOHEHTHBIX CUCTEM.
5. ITocTpoeHne CMEKHBIX 0€3BOAHON U BOJIHOM MPOEKIHI YeTHIPEXKOMITIOHEHTHBIX CUCTEM.
6. M3oTrepmuyeckoe ynmapuBaHHE PACTBOPOB (PACTBOPEHHE COJIEH) B YETBIPEXKOMITOHEHTHBIX
CHUCTEMax.
7. UeTBIpEXKOMIIOHEHTHAs! CUCTEMA B3AUMHBIX COJICH.
8. OOMeHHOe pa3NoKeHUe COoJel B YeTHIPEXKOMIIOHEHTHON B3aUMHOM CHCTEME.
9. CoBMmenieHrEe BOJHBIX U O€3BOAHBIX MPOEKUUN Ha €AMHON KOOPJIMHATHOW IIOCKOCTU (METOA
BTOPUYHBIX MPOCKIIHIA).
10. ®usuko-XxMMHUYECKHE OCHOBBI M TIpadUyecKui aHajau3 Mpolecca IOJy4YeHUs HUTpara
aMMOHUSI.
11. ®dusuko-xuMHUYECKHE OCHOBBI M TrpadUUYECKUM aHaIW3 Mpolecca MOJy4eHHs cyibdara
aMMOHUSI.
12. TpeXKOMIIOHEHTHBIE CHUCTEMBI CO CMEIIAHHBIMA KpPUCTAIIAMH U  COJb-KHCIOTa C
O/IMHAKOBBIM aHUOHOM.

8.NTPUMEPBI OHEHOYHbIX CPEACTB JIs1 KOHTPOJISL
OCBOEHMS JTUCIUAIIIMHBI

CoBOKymHasE OIEHKa 110 JAHWCIUIUIMHE CKJIAIbIBaCTCSI W3 OICHOK 3a BHIMOJIHEHHE
KOHTPOJIbHBIX paboT (MakcuManbHas oLeHka 25 OauioB 3a Kaxayo), pedepara -
(MakcumanbHas onenka 10 0annoB) U sk3amMeHa (MakcuMaibHast oreHka 40 6aioB).
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8.1. [Ipumepbl KOHTPOJIBLHBIX BONPOCOB IJIfl TEKYIIEr0 KOHTPOJSI 0CBOCHUS THCHHUILINHBI
JUis  TeKkylero KOHTPOJA NPEeIyCMOTPEHO 2 KOHTPOJBHBIX paboThl (MO OJHOU
KOHTPOJIBHON paboTe Mo KaxaoMy paszzaeny). MakcuManbHas OIIEHKa 32 KOHTPOJIbHBIE paOoThI 1
u 2 (3 cemectp) cocraBisieT 25 6aUIOB 3a KaKIYIO.

Pazgen 1. Ilpumepnl BONpPoOCOB K KOHTPOJLHOW padore Ne 1. KontpoabHasi padora
COJepP:KUT 3 BONPOCcA: MepBblii — 5 6a//I0B, BTOPOii 1 TpeTuii - mo 10 6anoB.

Bomnpoc 1.1.

1. OcHOBHBIE TOHATHUS U TEPMHUHBI, XapaKTEPUIYIOLIUE AUATPAMMbI PACTBOPUMOCTHU

2. JIByXKOMIIOHEHTHAasl CUCTEMA, KaKUE apaAMETPhI €€ XapaKTepU3yrT

3. Meron marepuaibHOro OanaHca B pacuérax Ha JuarpaMmax pacTBOPHUMOCTH.

Bomnpoc 1.2.

1.MeTtoa HEM3MEHHOTO KOMIIOHEHTA B pacyéTax Ha quarpaMmax pacTBOPHUMOCTH.

2. [IlpaBuna CcOeOUHUTENBHON TpsMOM W pblyara B TpadUyecKuX Ha AUArpaMmax
PacTBOPUMOCTH.

3. Kak crpoutcs mpouecc ymapuBaHus (pacTBOpeHHs) M BeAyT cebst (a3pl Ha auarpamme
MIPOCTON JBYXKOMIIOHEHTHOU CUCTEMBI?

Bomnpoc 1.3.

[.Uem xapakTepusyeTcsi auarpaMma JABYXKOMIIOHEHTHOM CHCTEMBI C  YCTOWYUBBIM
KPUCTAJUIOTUAPATOM COJIN?

2. TlpuBecTn TpUMeEp YyHapWBAaHHUS PACTBOpPa C COOTHOIIEHHUEM BOJA:COJb OOJIBINE, YeM B
YCTOMUYMBOM KPUCTAJJIOTUAPATE.

3. [IpuBecTn MpUMEpHI OXJIAXICHUS PAacTBOPa ¢ COOTHOIIEHUEM BOJIA:COJIb OOJBIIEC U MCHBIIIE,
YeM B YCTOMYMBOM KpPUCTAJUIOTUAPATE.

Paznen 2. Ilpumepnsl BONpocoB K KOHTPOJabHOH padore Ne 2. KonrpoabHas pabGora
COJIeP:KHUT 3 BONPOCA: MepPBbIii — 5 0a/JI0B, BTOPOii 1 TpeTuii - mo 10 6anoB.

Bomnpoc 2.1.

1.M300paxkenne auarpaMM TIPOCTBIX TPEXKOMIIOHEHTHBIX CHCTEM. B  u4éM CIO0XHOCTH
HOCTPOCHUH B OOBEMHBIX IMarpaMMax.

2.Kak npoBoauTCs IpOeUMpPOBaHUE Ha TMarpaMmmax U3 o0bE€Ma Ha rpaHu?

3.IlpuBecTr mnpuMep NOCTPOEHHUs IMpoliecca ymnapuBaHus B OOBEMHOM nuarpaMMme M Ha
OPTOTOHAJILHON IPOEKIUU TPEXKOMIIOHEHTHON CUCTEMBI.

Bomnpoc 2.2.

1. Yro HE0OX0MMO UMETh Ha JUarpaMmme, 4ToObl OTCIIEKUBATh U3MEHEHHE COIepKaHUsI BOJIbI B
TPEXKOMIIOHEHTHON CHCTEME B IIpolieccax yrnapuBaHHs (pacTBOpeHUs)?

2.Yem xapakrepusyercs rpapuiecKkoe MpeACcTaBlIeHUue TuarpaMM JIByXKOMIIOHEHTHBIX CUCTEM C
KPUCTAJUIOTUAPATOM?

3. YeMm xapaktepuzyercs rpaguueckoe npeicTaBIeHHe uarpaMM ABYXKOMIOHEHTHBIX CUCTEM C
JBOMHOMN (IBOWHBIMU) COJIBIO?

Bonpoc 2.3.

1.YTo oTpakaroT MOCTPOEHUS Mpoliecca yIapuBaHHs Ha MPOEKIUU Ha O€3BOJHOM OCHOBAHUU?

2. Jlathb mpumep ymapuBaHHUSI pacTBOpa C COOTHOLIEHHEM COJIEH MEXIY WX COOTHOUIEHHWEM B
WHKOHTPYSHTHOM IBOITHOM COJIM M B paCTBOPE COCTAaBa TOUKHU IIEPEXO0/IA.

3.Kak rpaduuecku npeacrtaBisercsd AMarpaMMma TPEXKOMIOHEHTHBIX CHCTEM CO CMEIIaHHBIMU
KpHUCTaJIJIaMH COJen?

8.2. BonpochI 17151 HTOTOBOT0 KOHTPOJISI OCBOECHHUSI THCHHILUINHBI (3 ceMecTp — IK3ameH).

1. MeTO)I BTOpH‘IHBIX HpOCKI_[I/II\/’I B H306pa)I(eHI/II/I ‘IGTBIpéXKOMHOHGHTHBIX CUCTEM B3aMMHBIX
coJIei.
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2. Kakue ncxoHple JaHHbIE HAJ0 UMETh JUIs TpadUyecKoro MOCTPOEHUS U MOATAIMHOTO pacuéTa
mpoliecca 1o 3aJJaHHON XUMUYECKOM peakiuu?

3. Kak cTpouTcst TUHHUS B3aUMOJEHCTBUS MCXOJHBIX PEAareHTOB M HAXOJSATCS TOYKU COCTaBOB
UCXOJHON M KOHEUHOU cMeceit?

4. HaiiTu cocTaB KOHEYHOW CMECH MpPH MOJTYYCHUH HUTpaTa aMMOHHS Ha JuarpaMMme CHUCTEMbI
HNO3 — NH3 — H20.

5. Haiitu rpaduuecku Ha nuarpamme cuctembl HoSO4 — NH3 — H2O Touky cocraBa ymapeHHoro
pacTBOpa amMmmuadHou cenutpsl (2%H20).

6.0mpenenuTs rpagueck COCTaB CMECH aMMHaKa M cepHOU KUCIOThI (U30bITOK 10%).

7. OnpenenuTs TpaguuecKy COCTaB KOHEYHON TOYKU yIIapHBaHUS PacTBOpa Cylb(haTa aMMOHHS
pu ero HauboJiee MOJIHOM BBIJICNIEHUHU B TBEPIYIO (a3y.

8. Ompenenuth rpadUvIecKy KOIMYECTBO YIAapHBaeMOW BOJBI M3 PacTBOpa Cyib(aTa aMMOHUS
pu ero HauboJiee MOJIHOM BBIJICNIEHUHU B TBEPIYIO (a3y.

9. Onpenenuth rpadUIecK MacCy KpUCTAILIOB Cylib(ara aMMOHHS MIPH €ro HanboJiee MOJTHOM
BbIJIETICHUH B TBEPAYIO (hazy.

10. Onpenenuth rpadpudecku Ha nquarpamme cucteMbl NaCl-KCIl-H2O coctaB koHeuHO# ToukH
pacTBOpPEHMS CUJILBUHUTA B BOJIE TIPU MOJIYYEHUHU U3 HETrO XJIOpUAa Kallusl.

11. Ompenenuth rpadguyecKy cOCTaB MATOYHOTO PACTBOPA U MAcCy OTXOAa XJIOPUAA HATPHUS TPU
pacTBOPEHUH CUIILBUHUTA B BOJIE.

12. B uém mpuHOUN mnoiaydeHUs cyibdara Kaims w3 XJIopuaa Kamus U cyidbdara MarHus
KUAKOPa3HBIM KOHBEPCHOHHBIM CIIOCOO0OM?

13. Onmnpenenmute rpaduueckn 1o amarpamme cuctemMbl  Ca0O-SO3-P20s-H2O  cocras
cynepdocdaTHOi Macchl NP paszniokeHun (ocdaTta cepHOM KUCIOTOW U CTENEHH YHNapUBAHUI
10%.

14. lna nonydyenus npoctoro cynepdocdara onpeaenuTs KOHIEHTpaluo GochopHOi KUCIOTHI
no auarpamme cuctembl CaO-SO3-P20s5-H20 mpu pasnoxenun ¢ocdarta cepHOM KHCIOTOH U
creneny ynapusanus 10%.

8.3. CTpykTypa u npuMepbl GWJIETOB 115 2K3amena (3 cemectp).

8.3.1. Ix3amen no muctmmae «I'padoanasuTnyeckue uccaeT10BaHUA COTEBBIX
TEeXHOJIOTHI1» BKIIIOYAaeT KOHTPOJIbHBIE BOMPOCHI 10 pa3zaenaM 1 u 2 paboueil mporpamMmbl
JTVCIATUTMHBL. BriteT s 3aueTa ¢ OLEeHKOM COCTOUT U3 3 BOIPOCOB, OTHOCSIIUXCS K YKa3aHHBIM
paszenaM: MakCUMallbHasl olleHKa 3a 1 u 2 Bonpocs! - o 10 6ansos, 3a 3 Bonpoc — 20 6anos.
MakcumManbHas OLleHKa 3a 9K3aMeH cocTasiseT 40 6aios.

«Ymeeporcoaro» MuHHMCTEPCTBO HAYKHU U BbiclIero oopa3osanus P®

H.o. 3a8. xagheopoti Poccuiickuii XMMHKO-TEXHOJIOTHYECKUN YHUBEPCUTET
THB u 211 umenu JI.M. MenpesieeBa
Konecnuxos A.B. Kadeapa TexHo10rum HeopraHu4ecKux BemecTs u
3JIEKTPOXMMHYECKHX MPOLECCOB
« » 2025 18.04.01 Xumuueckasi TeXHOJIOTHS
IIpo¢dnib - TexHOJIOIHA HEOPraHUYECKHX BelIeCTB
I'padoananuTryeckne HCCIACTOBAHNS COJIEBbIX TEXHOJIOTHIA

Buier Ne 1
1. Ilpouecchl BBICAIMBAHUS W TOJUTEPMUYECKON KPHUCTAIU3AIMU B TPEXKOMIIOHEHTHBIX
CUCTEMax.
2. CoBMelieHrEe BOAHBIX U O€3BOJHBIX MPOEKLIUH HA €IMHON KOOPAMHATHOM IIOCKOCTH (METO.
BTOPUYHBIX MPOEKIUIN).
3. JIng nonydenus cynbdarta Kajaus KOHBEPCHOHHBIM criocoboM 1o auarpamme cucremsl KC1 -
NaNOs - H20 onpeaenuts cootHomenne KC1:NaNOs, nmpu koTopoMm BbIXOJ cyib(dara Kaius
MaKCUMaJIbHBIMN.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. Pekomenayemasi JuTepaTypa
A. OcHOBHasi IMTEpaTypa
1. . A. TlerponiaBiioBckuii, b.A. JImutpesckuii, b.B. JleBun, N.A. [Tountankuna. Xumust
U TEXHOJIOTUSA MUHEpalbHbIX ynoOpenuir — CII6.: IIpocnext Hayku, 2018. — 312 c.
2. N.A. IlerpomaBnoBckuid, b.A. JiImutpeBckuii, b.B. JIeun, . A. [lountankuna. Xumus
U TEXHOJIOTUS MUHEpalbHBIX ynoOpenuir — CII6.: IIpocniext Hayku, 2022. — 344 c.

b. lonosHuTeIbHAS JIUTEpPaTypa
1. M.M. Bukropos I'paduueckne pacuersl B TEXHOJIOTHH HEOPTaHUYECKUX BelecTB. 3-¢ u3. JI.:
Xumusg, 1972. - 276 c.
2. Kcenzenko B. WM., Kononoa I'. H. Teoperudeckwe OCHOBBI TMPOIECCOB IMEPEPaOOTKH
rajypruyeckoro coipbsi. M.: Xumus, 1982. - 328 c.
3. MLE. ITo3un. «TexHonorus MUHEpabHBIX yI0OpeHuii U coneit». Xumus, 1983.
4.A.A. Cokonosckuii, E.JI.fIxonToBa «lIpMeHEHHE paBHOBECHBIX JUAarpaMM pacTBOPUMOCTH B
TEXHOJIOTUM MUHEPAJIbHBIX cosiei». M. Xumus. 1982.
5.E.JI.SIxonToBa, W.A.llerponaBioBckuii «KucimoTHeie MeToabl mepepadoTku (ochaTHOro
ceIpbsi». M. Xumus, 1988.
6. U.M. KyBmuHHUKOB. «MuHepanbHble ynoOpenuss u conu. CBoiicTBa, CHOCOOBI UX
yayumeHus». M. Xumus. 1982.
7.M.E.Ilo3uH. «Pac4eTsl 110 TEXHOJIOTUH HEOpraHndecKux BemecTB». M. Xumus. 1976.
8.M.E.Ilo3un, P.1O.3uniok «®U3UKO-XUMHYECKHE OCHOBBI HEOPTAaHWYECKOW TEeXHOJIOTHUW». JI.
Xumus. 1985.
A Taxxe peKOMEHAyeMbIe MPEenoiaBaTesieM NPy YTEHUH Kypca U ¢ YIETOM HUHTEPECOB CTYIEHTa
¥ TEMAaTUKH €T0 MarucTepcKoi paboThI.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManun
— PaznaTouHbIi WILTIOCTPATUBHBIN MaTepUa K JEKIHSIM.
— IIpeseHTanuu K JeKIUAM.
— MeTtoanyeckne peKOMEH IallUU 110 BBITIOIHEHUIO JTA00PaTOPHBIX PadoT.

Hay4Ho-TexHIUeCKue KypHAIIBI:
-Teoperuueckue ocHoBBI xuMHuueckoit Texnonoruu. ISSN 0040-3571
- Theoretical Foundation of Chemical Engineering. ISSN 0040-5795
- Kypnan npuknagsoit xumun. ISSN 0044-4618
- Xummueckas texronorus. ISSN 1684-5811
- Xumuueckas npomMeinuieHHocTs cerofus. ISSN 0023-11 OX
- Noxmaner Akanemun Hayk. ISSN 0869-5652
- KXypnan ¢usuueckoit xumun. ISSN 0044-4537
- U3Bectus By30B. Xumus u xummudeckas rexaonorus. ISSN 0579-2991
- U3zBectust PAH. Cepust xumunueckas. ISSN 0002-3353

Pecypchr UH(HOPMAIMOHHO—TEIEKOMMYyHUKAITHOHHOM ceTu WuTepuer (npu
HeoOxXo00uMocmu):
-Wwww.14000.ru - HuHpOpMaIMOHHBIA CalT MO CHUCTEMaM SKOJOTHYECKOr0 MEHEIKMEHTa,
SHEPTO- U pecypcodrHPEKTUBHBIM TEXHOJIOTHSIM POU3BOICTBA
-www.centerprioritet.ru — CMI] «IIpuoputer» - TeXHHUYECKas JOKYMEHTAI[Ms HMCCIICIOBaHUI
(MKCH) — 3aka3 nurepaTypbl, pyCCKOSI3bIYHBIE U3/IaHUS
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http://www.centerprioritet.ru/

-http://bookfi.org/g/ - BookFinder. Camast Gosblirast siekTpoHHass OubnmmnoTeka pyHera. ITouck
KHUT ¥ KYPHAJIOB

-http://www.rsl.ru - Poccuiickas ['ocynapcTBennas bubnnoreka

-http://www.gpntb.ru - TocynapcTBenHas nyoaryHast Hay4HO-TEXHHUYECKast OndnrorTeka Poccun
-http://lib.msu.su - Hayunas 6ubmuoreka MOCKOBCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA
-http://window.edu.ru - TlomHoTekcToBass OuONMOTEKAa Y4YEOHBIX M Y4EOHO-METOAMYECCKUX
MaTepuaioB

-http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudopmanus o naTeHTax
-http://findebookee.com/ - monckoBast cucTeMa o KHUTaM

-http://elibrary.ru - Hayunast anextponnas 6ubnnorexa

Ne ONEeKTPOHHBIN

pecypc PekBusuthl 1orosopa

(HOMeEp, AaTa 3aKIIFOUEHHUs], CPOK ACHCTBUs), cChlika Ha cailt DbC, cymMa 0roBopa,
KOJMYECTBO Kitouel XapakTepucTuka OubInoTedyHoro Gouaa, 10CTyl K KOTOPOMY
MIPEOCTABIISACTCS TOTOBOPOM

1 OnekTpoHHO -6ubnuoreynas cucrema MBI PXTY um. JI.M1.Menneneesa (Ha 6aze
ANBC «Mpbucy) [Tpunannexxuocts — cooctBeHHass PXTY.

Ccoika Ha caiit 9bC — http://lib.muctr.ru/

Hocryn muist monb3oBareneit PXTY ¢ mroboro kommnsorepa

DNEeKTPOHHBIE BEpCUH YUeOHBIX U HAyYHbIX u31aHuil aBTopoB PXTY no Bcem
OOII.

2. CAS SciFinder Discovery Platform

[TpuHa1EKHOCTH — CTOPOHHSAS
HanumonanpHas noanucka
(Muno6puayku+ PODU)

Nupopmannonnoe nucemo POOU ot 05.05.2025 r. Ne 327
C 01.01.2025.r. 10 30.06.2025 r.

Cchlika Ha CalT-
https://scifinder-n.cas.org

KomnuectBo kimoueit — noctyn s nonb3zoBateneit PXTY no [P-anpecam HeorpanuyeH.
CAS SciFinder Discovery Platform - mnardopma, coznannas Chemical Abstracts

Service moapa3zaenenrneM AMEPHUKaHCKOTO XUMHYECKOTO OOIIECTRA.

CAS SciFinder - onnaiiH-cepBuc, 00eCIIeUNBAIOIINI MOUCK W aHATH3 WHPOPMAIHU B

00JTacTH XUMHH, ONOXUMHIH, (hapMaIleBTHKH, TEHETHKH, XHMIYECKONH HHKCHEPHH,

MaTepHaoBEICHHSI, HAHOTEXHOJOTHH, (PU3UKHU, T€0JIOTMH, METAIUTYPTUU U JIPYTUX

CMEXHBIX TUCIIHILIHH.

3. Wiley Journals Database [TprHaANEXHOCTD — CTOPOHHSSA

HarmmonanbHas moamucka
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http://bookfi.org/g/
http://www.rsl.ru/
http://lib.msu.su/
http://www.fips.ru/cdfi/fips2009.dll
http://findebookee.com/

(Muno6puayku+ PODI)
Nudopmanmonnoe muceMo PODU ot 05.05.2025 1. Ne 326, 329
C 01.01.2025.r. 50 30.06.2025 r.

Ccoiika Ha caiit- https://onlinelibrary.wiley.com

KommuecTBo kimrouent — nocryn i noas3osarened PXTY no [P-agpecam HeorpanudeH.
Hacrpoiika yaanenHoro gocryma: https://www.wiley.com/en-us/customer-
success/brightcove-research-training/how-to-access-wiley-online-library-content-
remotely

John Wiley & Sons, Inc. — kpynHeiiniee akajeMU4ecKoe U31aTelIbCTBO C
MYJIbTHANCIUIUIMHAPHBIM KOHTEHTOM. B moptdonno m3garenscrBa 6onee 1600 HaydHBIX
PEIeH3UPYEMBIX KypHAIOB, 22 000 KkHUT 1 MOHOTpaduii, a Takke 250 CIPaBOYHUKOB U
SHIUKIONEIUH.
Wiley Journal Database u Wiley Journal Backfiles — momHOTEKCTOBBIC KOJUICKIINH,
KOTOpBIE BKJIIOYAIOT B ce0sl KaK TEKYILKE, TaK U apXUBHbBIE BBITYCKU U3 Oosee yem 1700
KYPHAJIOB U3/aTeIbCTBA, OXBATHIBAIOIINE TAKHE O0JIACTH KaK T'yMaHUTApHbIE,
€CTECTBEHHBIE, OOIIECTBEHHBIC U TEXHUYECKUE HAYKH, & TAKIKE CEIbCKOE XO03sIICTBO,
MEIUIMHY U 3paBOOXPAHEHHUE.
I'myOuna npoctymna:
1997 - 2004 rr. (70 30.06.2025 1.);
2025 r. (6eccpouHo)
4, Questel. ba3a gannbix Orbit Premium edition [IpunagiexxHocTs —
CTOPOHHSA
HaumonaneHast noanucka
(Muno6puayku+ PODU)

HNudopmannonnoe nuceMo PODU ot 25.04.2025 r. Ne 310

C 01.01.2025.r. 5o 30.06.2025 r.
Ccoinka Ha caift- https://www.orbit.com

KonnuecTso ximroueit — noctyn Juist nois3osateneil PXTY no IP-agpecam HeorpanuueH.
VY naneHHslil 1OCTYI K pecypey Toiibko uepe3 SAML (Security Assertion Markup
Language) ayreHTH(UKAIHIO. Orbit Premium edition (Orbit Intelligence Premium)
— 0a3a JaHHBIX MATEHTHOTO MOUCKa, 00beIUHSONIAas HHPopMaIuio o Oojee uem 122
MIJIJTMOHAX NaTeHTHBIX MyOJIMKalui, MoydyeHHYIo 3 120 MeXIyHapOIHBIX MaTEHTHBIX
BEJIOMCTB, BKiro4as PocllaTtenT, BceMupHyro opraHu3anuio HHTEUIEKTyallbHON
cobctBenHocTu (BOUC), EBporeiickyto maTeHTHYO opraHu3anuio. basa Bkirouaer He
TOJIBKO 3apETMCTPUPOBAHHBIE MATEHTHI, HO U JOKYMEHTHI OT CTaIMH 3asBKHU 10
peructpanyy. bonbIIMHCTBO JOKYMEHTOB COAEPKAT AHHOTALIMM Ha aHTJIMICKOM S3BIKE,
ITOJIHBIE TEKCTHI JJOKYMEHTOB IPUBOJATCS HA A3BIKE OPUTMHAIIA.
5. OnektponHble pecypesl nznaarenscta SAGE Publications
eBook Collections

[TpuHa1EKHOCTH — CTOPOHHSAA
HarmonanbHas moammucka
(MunoGpnayku+ POOU)
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Nudopmanmonnoe mucekmo PODU ot 30.10.2022 1. Ne 1403
C01.11.2022.r. — 6eccpoyHO

Cchuika Ha CalT —
https://sk.sagepub.com/books/discipline

KommuecTBo kinrouent — nocryn it noas3osareneid PXTY no [P-agpecam HeorpanudeH.
eBook Collections - moaHOTEKCTOBAsT KOJUIEKIUS 3JIEKTPOHHBIX KHHUT
(moHorpaduwuit) uznarenscrsa SAGE Publications o paznuuHbeiM 001aCTsIM 3HAHUH.

I'mybuna noctyma: 1984 - 2021 rr.

6.

World Scientific Publishing Co Pte Ltd.
baza ganneix World Scientific Complete eJournal Collection [TpuHaAIEKHOCTD —
CTOPOHHSIS

HanuonaneHas noanucka
(Muno6puayku+ PODU)

Nudpopmannonnoe nucemMo POOU ot 15.06.2023 r. Ne 883

C 01.11.2022.r. 70 01.06.2025 r.
Ccpuika Ha caift- https://www.worldscientific.com

KonnuecTso kirouelt — noctyn 11 noias3osatenein PXTY no [P-agpecam HeorpannueH
World Scientific Complete eJournal Collection — mynsTHIHCIUIITHHAPHAS

MOJTHOTEKCTOBAsI KOJUIEKIMS KYPHAIOB MEKIYHAPOAHOr0 HayyHoro u3aarenscrtsa World
Scientific Publishing, koTopast oxBaTbIBaeT Takue TEMAaTUKHU, KaKk MaTeMaTHKa, (pusuka,
KOMIIBIOTEPHBIE HAYKH, MHKEHEPHOE JIEJI0, HAYKU O KU3HU, MEIULIMHA U COLLUAJIbHBIE
Hayku. Ocoboe BHUMaHHUE B KOJIJIEKIIUHU YJIEJIEHO HCCIeA0BaHUsIM A3HaTCKO-
TUXOOKEaHCKOT0 pErnoHa, KOTOpble 00bETUHEHBI B IPYTITYy XKypHaioB Asian Studies.

['my6una nocrymna:
2001 — 2025 rr.
7.

DnexTpoHHbIe pecypchl Springer Nature
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IIpuHaUIeKHOCTD — CTOPOHHSA
HanuonanpHas noanucka
(MunoOpuayku+ PODI)

HNudopmannoHHoe MucsMo
PODU ot 29.12.2022 1. Ne 1948

beccpouno

Cchlika Ha calT-
http://link.springer.com/

Springer Journals — moyiHoTeKCTOBAsI MOJUTEMATHUECKAS KOJUICKIIHS KYPHAIOB
U3JaTeabCTBA Springer Mo pa3IMYHbIM OTPACiIAM 3HAHUM, KOTOpas BKIIOYaeT Oosee 2
900 HanMeHOBaHMI )KYpHAJIOB 10 IUCHUIUIMHAM:

['mybuna noctyna: 1997 - 2024 rr.
beccpouno

Ccpuika Ha caiT-
https://www.nature.com

Nature Journals — mosTHOTEKCTOBAsT KOJUIEKITHSI KYPHAIIOB U3/aTelibcTBa Nature
Publishing Group, Bxoasiero B rpynny koMnanuii Springer Nature, BKJItoyarormas
XKypHaisl u3aatenbctB Nature, Academic journals, Scientific American u Palgrave
Macmillan.

I'my6buna noctyna: 2007 - 2024 rr.
beccpouno

Ccpuika Ha cailT-

http://link.springer.com/

Adis Journals — moHOTeKCTOBasE KOJUISKIUS KYPHAIOB U HH)OPMAIIMOHHBIX
OroyutereHel n3narenscra Adis, pa3menieHHas Ha miatgopme Springer Nature.
Komnekmus Bximrouaer 19 pereH3npyeMbIX )KypHAJIOB 110 METUITHE, ONOMEIUIINHE 1
(bapmakosioruu.

I'my6una nocryma: 2020 - 2024 .

KonnuecTBo kimroueit — noctyn s nonb3zoBateneil PXTY no [P-agpecam
HEOTI'PaHUYEH.
Hacrpoiika ynanenHnoro gocrymna k pecypcam Springer Nature Ha ctpanuiie Remote
Access caiiTa U31aTeIbCTBA.
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8. DnexTponHbie pecypesl Springer Nature_Physical Sciences & Engineering
Package [TpuHaIeKHOCTD — CTOPOHHSIS

HarnmonanbHag moamucka

(Muno6pnayku+ POOU)

NudopmannonHoe nucbMo
PODU ot 20.03.2024 1. Ne 254

beccpouno

Ccbuika Ha caiT-
http://link.springer.com/
1. Springer Journals — 6a3a JaHHBIX, COAEpsKaIas MOJTHOTCKCTOBBIE JKYPHAIIBI
u3narenbeTBa Springer (rog u3ganus - 2024 r.), a UMEHHO TEMaTHYECKHUE KOJUIEKIIUN
Physical Sciences & EngineeringPackage nHamiardpopme
https://link.springer.com/

beccpouno

CchlUIKa Ha caiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX, COJIEpIKAINAs TTOJTHOTEKCTOBBIC JKYPHAIIBI
Nature Publishing Group, a umenno Nature journals (rox uzaanus - 2024 r.)
tematuieckoi kosuteknuu Physical Sciences & Engineering Package na rutardopme:
https://www.nature.co

KommyecTso kimrouent — nocryn juist noas3osarened PXTY no IP-anpecam
HreopanudeH. Hactpoiika yjnaneHHOro joctyna K pecypcam Springer Nature Ha
ctpanuiie Remote Access caiita u3gaTenbCcTBa.
9.

DnekTpoHHbIe pecypebl Springer Nature Social Sciences Package

[TpuHaIIEKHOCTH — CTOPOHHSS
HammonaneHast nonnucka
(MunoGpnayku+ POOU)

NHupopmaninoHHoe TUCHMO
POOU ot 20.03.2024 r. Ne 254

beccpouno

Ccpuika Ha cailT-
http://link.springer.com/

1. Springer Journals - 6a3a naHHBIX, COEpIKAIIast MOJTHOTEKCTOBBIC KYPHAJIBI
u3narenbeTBa Springer (roa uzaanus - 2024 r.), a *MEHHO TEMaTHYECKYIO KOJUIEKIIHIO
Social Sciences Package na mardopme: https://link.springer.com/

beccpouno
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Ccblika Ha caiT-

https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX, coepsKaIlas MOTHOTEKCTOBBIE JKYPHAIIbI
u3narenscTa Springer (roa uzganus - 2034 r.), a MIMEHHO TEMAaTUYECKYIO KOJUIEKIIHIO
Social Sciences Package na mirardopme: https://link.springer.com/

KomnuectBo kimroueit — noctyn i nosnb3zoBateneit PXTY no [P-aapecam
HeorpanmueH. HacTtpoiika ynaneHHoro gocryma k pecypcam Springer Nature Ha
cTpanuile Remote Access caiiTa U31aTenbCTBa.
10.

Bbasza nanueix 2021,2023
eBook Collectionss
Springer Nature

IIpuHaUIeKHOCTE — CTOPOHHSA
HanmmonanpHast moamnucka
(Muno6puayku+ PODU)

Nupopmannonnoe nuceMo POOU ot 02.08.2022 r. Ne 1045
Nudopmannonnoe nucekMo PODU ot 29.12.2022 r. Ne 1947

beccpouno

Cchlika Ha caiT
http://link.springer.com/

O HacTpoiikax yIaJIeHHOTO JIOCTyIa K pecypcam Springer Nature Ha ctpanuiie Remote
Access caiiTa U3JaTeNbCTBA.

KonnyectBo kitoueit — noctyn ans nonb3osareneit PXTY no IP-agpecam HeorpanuyeH.
Springer eBook Collections — moaHOTEKCTOBas apXMBHAST KOJIIEKIIHS

AJIEKTPOHHBIX KHUT M3J1aTeNbcTBa Springer Nature Ha aHTIIMICKOM SI3bIKE M0 Pa3InYHBIM

OTpACIISIM 3HAHUU.

I'my6una nocryna:

2005 -2010 rr.; 2018 - 2024 1.

1110

23



Onektponnbie pecypebl AIPP Digital Archive nznarensctBa American Institute of
Physics Publishing  IIpunaane:xHOCTb — CTOPOHHSS
HanuonaneHas moamnucka
(Muno6pnayku+ POOU)

HNudopmannonnoe mucekMo PODU ot 29.12.2022 1. Ne 1945

beccpouno

CchlUIKa Ha caiT-
https://scitation.org

KommuecTBo kimrouent — nocryn it noas3osarened PXTY no [P-agpecam HeorpanudeH
AIPP Journal Collection — 6a3a gaHHbIX, cojepKalias apXuBHYIO
MOJTHOTEKCTOBYIO KOJUICKIIMIO U3 29 KypHAJIOB U COOPHUKOB KOH(EpeHIUi
uznatenbcTBa American Institute of Physics Publishing. B o6mactu npuxmnannoit ¢pusuku
Y CMEXHBIX 00J1acTsAX 3HAHUSI.
I'my6una noctyna:1929-1998 rr.
12.  Daexrponnsie pecypcbl AIPP E-Book Collection | + Collection Il u3znatenscrsa
American Institute of Physics Publishing
[TprHAANEKHOCTD — CTOPOHHSIS
HanuonaneHas noanucka
(Muno6puayku+ PODU)

Nudpopmannonnoe nuceMo POOU ot 31.10.2022 1. Ne 1404

C 01.11.2022 r. — 6eccpouHo

Cchuika Ha caiit- https://scitation.org/ebooks

KonnuecTtBo kimroueit — noctyn i noas3osatenein PXTY no [P-agpecam HeorpanuueH
AIPP Ebook Collection | + AIPP Ebook Collection Il — momHOTEKCTOBBIC

KOJUICKIIMU KHUT m3aarenbeTBa American Institute of Physics Publishing B o6mactu

MPUKIIQTHON U XUMUYECKOH (PU3UKH, OUOJIOTUH, SHEPTETUKHU, ONTUKH, (POTOHUKH,

MaTCpruaIOBCACHUSA U HAHOTEXHOJIOTUH 1 ap.

I'mybuna nocryma: 2020 - 2022 rr.
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13. Bentham Science Publishers
Baza nmanseix Journals

[TprHaAnEXHOCTD — CTOPOHHSSA
Hanmonanenas noanucka (Munoopuayku+ PODN)

Nudopmannonnoe nucsMo PODU ot 24.08.2022 1. Ne 1136
beccpouno

Ccpuika Ha caiit — https://eurekaselect.com/bypublication
C I/IHCprKLIHeﬁ 10 HaCTpOﬁKe YAAJIICHHOI'O JOCTYIIa MOKHO O3HAKOMUTBLCA IO CCBIIIKE

KonunuecTBo kintoueit — noctyn i noas3oBateneid PXTY no [P-agpecam HeorpanuyeH.
Bentham journal collection — monHOTEKCTOBAsI KOJUICKIIUS KYPHAJIOB

u3narenbcTBa Bentham Science, koTopoe myOIMKyeT HaydHbIe, TEXHHUECKHUE U

MEJUIIMHCKUE U3/IaHUs, OXBATHIBAIOIIUE PA3IMUYHbBIE 00JACTH OT XUMUU U XUMHYECKOM

TEXHOJIOTHH, HH)KCHEPUH, (hapMaIleBTUUECKUX UCCIEAOBAaHUHN U pa3pab0OTOK, MEIUITMHBI

JI0 COLIMAJIbHBIX HAYK.

I'myOuna goctyma:

2000 - 2021 rr. (10 01.06.2025 1.) ; 2022 - 2025 1T

14, Bentham Science Publishers
Baza nanneix eBooks

[TpuHa1EKHOCTh — CTOPOHHSAA
Hanmonanenas nognucka (Munobpuayku+ PODI)

Nudopmannonnoe nucemo POOU ot 08.09.2022 r. Ne 1217
beccpouno

Ccoinka Ha caiit — https://eurekaselect.com/bybook
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KomnuectBo kimoueit — noctyn s nosnb3zoBateneit PXTY no [P-anpecam HeorpanuyeH.

BooKs — mosHOTEKCTOBAsT KOJIICKIIMSI SJIEKTPOHHBIX KHUT M3/1aTelibcTBa Bentham
Science Publishers, B KoTOpy 0 BKJIFOUEHBI W3IaHHMSI 110 CIACAYIOIIMM 00IacTsIM HAyKH:
Xumusl, pu3uKa, MaTepruaioBeICHHE, aCTPOHOMHUS, ONITHUKA, (DOTOHUKA, YHEPTeTHKA,
WHXEHepus, MaTeMaTuKa, CTAaTUCTHUKA, MH()OPMATHUKA U BEIUUCIUTENbHAS TEXHUKA,
MeauuHa, (hapMakoIorus, OKpyKaromas cpena, OuzHec, 5KOHOMHUKA, (GUHAHCHI U Ap.
I'my6ouna nocryna:2004 - 2022 rr.

15.

EBSCO eBook

[TpuHa1I1EKHOCTh — CTOPOHHSAA
Hanmonanenas noanucka (Munodpnayku+ PODU)

Nudpopmannonnoe nuceMo POOU ot 28.04.2023 r. Ne 708
beccpouno

Cchlika Ha CalT —
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-
4ff40c184aed%40redis

KomnuectBo kimoueit — noctyn s nonb3zoBateneit PXTY no [P-anpecam HeorpanuyeH.
VY naneHHsli JOCTYN O MHAMBHAYaIbHOH peructpanun. EBSCO eBooks —
MTOJTHOTEKCTOBAST MEXKUCIIUTUTMHAPHAS KOJIJIEKIIHS, KoTopas Bkitodaet 6osee 5000
JIEKTPOHHBIX KHUT OT BEYIMX HAYUYHbIX U YHUBEPCUTETCKUX U3/IaTENIbCTB U
OXBAaThIBaeT UIMPOKUN CIIEKTpP TeM: OM3HEC, BCEMUPHAs HCTOPHUSI, HHKEHEPHS,
JIUTEpaTypoBesleHIe, MeIULIMHA, 00pa30BaHUE, OIUTOJIOTHS, PEIUTHS, COLUAIbHBIE
HayKH, TEXHOJIOTUH, puiiocodus, FKOHOMUKA, SI3bIKO3HAHUE U JIP.

I'my6una noctyna: 2011 - 2023 rr.

16.  Hayunsie
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xypHainsl PAH [IpuHamIe)KHOCTh — CTOPOHHSS
Harnmonanwsnas noanucka (Munobpuayku+ PODI)

Nudopmannonnoe nucekMo PODU ot 29.10.2024 r. 1. Ne 1080
beccpouno
Ccoiika Ha caiit — https://journals.rcsi.science/

Jloctyn ocymecTisieTcs Ha ocHoBe IP-anpecoB yHuBepcuTeTa U IEpCOHAIbHON
peructpanuu IlonHoTekcToBas KouIeKLUs )XypHaJIoB Poccuiickoit akaieMun Hayk
BKJItOYaeT 141 HauMeHOBaHME KYpPHAJIOB, OXBAaThIBAIOIINX PA3JINYHbIC HAYUHbIE
CIELUAIHOCTH.

I'my6una nocryna: 2023-2025

beccpouno

BecruiaTHble apXHUBHBIE KOJUICKINH, IpHoOpeTeHHble MUHOOpHAYKH ISl BY30B.
Apxus MUsnarensctea American Association for the Advancement of Science.ITaker
«Science Classic» 1880-1996

Apxus Usnarensctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3narenscrBa MHcTHTYTA QMsznkn (Benmukobpuranus). [Taker «Historical Archive
1874-1999» c mepBoro BhIMycKa Kaxkaoro xypHana mo 1999, 1874-1999

Apxus uznarenscrea Nature Publishing Group. ITaker «Nature» ¢ mepBoro BbIITycka
niepBoro Homepa o 2010, 1869-2010

Apxus uznarenscrea Oxford University Press. ITaker «Archive Complete» ¢ nepBoro
BBITyCKa Ka)K0T0 )KypHaia o 1995, 1849-1995

Apxus m3narenbcra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBINTyCKa KayK0ro )KypHaia o 1998, 1890-1998

Apxus n3narensctBa Taylor & Francis. Full Online Journal Archives. ¢ nepsoro
BBIITyCKa Ka)KJ0ro >xypHana no 1996, 1798-1997

ApxuB uznarenscrBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro Belltycka Kaxaoro xypHaia mo 2011, 1827-2011

Apxus xypHaioB Koponesckoro xumuueckoro oomectsa(RSC). 1841-2007

becruiatHble ouIanbHble OTKPBITHIE pecypchl IHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayyHBIX JKypHAJIOB 110 Pa3IMnYHBIM OTPACISM 3HAHUN
(oxoJ10 2 MUIUTMOHOB cTaTei) n3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6omnee 3000 KHUT MO pa3IMYHBIM OTPACIISIM 3HAHUM,
MPEIOCTABICHHBIX 122 HAy4YHBIMH U3/1aTEIILCTBAMH.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkitodaet 6osee 300
PEIeH3UPYEMBIX JKYPHAJIOB IO OMOMEIHNIINHE, MEIUIIMHE U €CTECTBEHHBIM HaykaM. Bce
CTaThH, pa3MeIlleHHbIE B 0a3e, HaXOAATCS B CBOOOJHOM JIOCTYIIE.

3. DneKTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeiimmm GecriyiaTHbIN apXuB 3JIEKTPOHHBIX HAYYHBIX MYOJIMKaIUii 110 pa3aenam
Gbu3MKN, MaTeMaTuKH, HTHPOPMATHKH, MEXaHUKH, ACTPOHOMHUH B OMOJIOTHH. KPUTEPHUEB.
4. Komnnekuus sxxypraanoB MDPI AG http://www.mdpi.com/
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MHoTrouCIUTIITHHAPHBIA TMPPOBON U3IaTETLCKUI pecype BhITTycKaeT ooinee 120
Pa3HOOOPA3HBIX IEKTPOHHBIX )KYPHAJIOB, HAXOSIIUXCS B OTKPHITOM JOCTYIIC.

5. N3narenbcTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/
[TepBoe u kpymHelIee B MUPE H3AATEILCTBO, MyOIMKYOIIEee KHUTH B OTKPBITOM
noctymne, okosio 2500 HayuHbIx u3nanuii. OCHOBHAsi TEMAaTHUYECKasi HAIIPaBJICHHOCTh -
(bu3nUYecCKre U TEXHUYECKUE HAYKH, TEXHOJIOTUU, METUIIMHCKHAE HAYKH, HAYKHU O )KU3HHU.
6. baza manHbIX XUMHYecKkuX coequnennii ChemSpider
http://www.chemspider.com/

ChemSpider — sTo 6eciutaTHas XuMHUECKas 0a3a JaHHBIX, IPEIOCTABIIIONAs ObICTPHIH
JOCTYH K OoJiee yeM 28 MUJTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM
unpopmanuu. Pecypc npunaanexutr KopoaeBckoMy XUMHUECKOMY OOILIECTBY
Benuko6purtanun (Royal Society of Chemistry).

7. Komnekmust sxypuaaoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius xypHajloB, B KOTOPBIX ITyOJIMKYIOTCSI OTYETHI O HOBBIX
UCCIIEIOBAaHMIX B 00JIACTH €CTECTBEHHBIX HAYK U MEAMIIMHBI. pElEH3UPOBAHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcrBo o mateHTam u ToBapHbiM 3HaKaM CIIIA — USPTO — npenocrasiser
CBOOOIHBIN TOCTYII K aMEPUKAHCKUM TTaTeHTaM, OryomkoBaHHbIM ¢ 1976 1. T1o
HACTOSAIIEE BPEMS.

9. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TaTenTs! (16O MaTeHTHBIE 3asBKH) OoJiee 50 HAIMOHAIBHBIX U HECKOJIBKHUX
MEXTYHAPOIHBIX TATEHTHBIX OIOPO, B TOM YHUCIIE MTOCITHBIC TeKCThI mareHToB CIIA,
Poccun, @pannuu, Anonnu u ap.

10. ®denepanbHbIii HHCTUTYT NPOMBINLIEHHON coOcTBeHHOCTH (DUIIC)
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcst @PUIIC cBoboaHOTO OCTYMIA:

- OnekTpoHHble Oroyuietenu. M3o0perenus. [lonesnpie Mmogeny.

- OTKpBITBIE peecTpbl POCCUHCKUX N300pETEHNI 1 3asBOK HAa U300peTeHUSI.

- Pedepatbl poccuiickux nmaTeHTHBIX TOKYyMEHTOB 3a 1994-2016 rr.

- [TosHBIE TEKCTHI POCCUIMCKHUX TMATCHTHBIX JOKYMEHTOB M3 TIOCIICIHETO
ouIHMaTBEHOTO OIOJUIETEHS

11. The Association for Computing Machinery (ACM) — mexayHapoHOe
HEKOMMepuecKoe MpoeccuoHaIbHOE COO0IIEeCTBO, OCHOBaHHOE B 1947 rony,
o0BbeIMHSIOIIEE TPETIoAaBaTeseil, nccieroBaTeNiell U CeluaIiucToB B 00JacTu
BBIYHUCITUTENbHON TEXHUKH, HHPOPMAIIMOHHBIX U KOMITBIOTEPHBIX TeXHOIOTUN. Cehllika
Ha pecypc: https://dl.acm.org Ccoinka Ha paznen Open access:
https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKast akaleMUIeCKas H31aTeIbCKas KOMITAaHHS,
BBIIyCKaroIas xypHaisl ¢ 1932 rona.

B noprdonmo uznarensctBa 51 xypHai, TeMaTHKa KOTOPBIX OXBAThIBAE€T 00JIaCTH
€CTECTBCHHBIX U CONMATBLHBIX HAYK, HAYK O )KU3HH, ONOMETUITNHY, SKOHOMUKY H JIp.
Ccrinka Ha pecypc: https://www.annualreviews.org/

Ccoinka Ha paszaen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
MyOJMKYIOIIee HCCIIEA0BaTENbCKIE paboThI, CIPABOYHBIE U YUeOHbBIE MaTEPUAIIBI 1O
[IUPOKOMY KPYT'Y TUCUHUIUTUH. KOHTEHT M3aTeNbCTBa MPE/ICTABICH HA OHJIAIH-
iargopme Cambridge Core, Ha koTopoii focTynHO 117 xypHanoB u 372 KHUTH
OTKPBITOrO J0cTymna, 317 )KypHanoB rHOPUAHOTO AOCTYIIA.

Cchuika Ha pecypce: https://www.cambridge.org/universitypress
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Ccoinka Ha paszaen Open access: https://www.cambridge.org/core/publications/open-

access

14. The Royal Society of Chemistry Bkitoyaet 12 xypHasioB «30J10TOT0» OTKPBITOTO
JOCTyIa, KPOME TOTO, BCE KYPHAJIBI OOIECTBA SBISIOTCS THOPUIHBIMU M B HUX MOTYT
MyOJIMKOBAThCS MaTEPUAIIBI OTKPBITOTO TOCTYIIA.
XKypHaisl 0011IeCTBa OXBATHIBAIOT OCHOBHBIC XUMHUECKUE HAYKH, BKITIOYAsk CMEKHBIC
obactu, Takue Kak OuoJorusi, Onopusrka, SHEPreTHKA ¥ OKPYKAIOIIas cpesa,
MAaIIMHOCTPOCHHE, MaTePHAIOBEACHNE, MEUIIMHA 1 (DU3HKA.

Cchuika Ha pecypce: https://pubs.rsc.org/en/journals?key=title&value=current
Ccoika Ha paszaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHsIIHUNA A€Hb HW3AATEIHCTBO BBITyCKaeT okoio 180
’KYPHAJIOB C ITOJIHOCTBIO OTKPBITHIM JOCTYIIOM.

Ccrinka Ha pecypc: https://www.tandfonline.com/
Ccpuika Ha pazaen Open access: https://www.tandfonline.com/openaccess/openjournals

16. UznatensctBo John Wiley & Sons, Inc. Bkirouaet okoso 230 xKypHaiIoB «3070TOT0»
OTKpbITOro foctyna u 6osee 1300 rubpuaHbIX )KypHAJIOB.

Cchlnka Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPag

e=

Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

PexBu3uTHI 10T0BOpa
(HoMep, 1aTa 3aKJIKYEHHS, CPOK

XapakTepucTuKka OM0JIMOTEYHOT 0

Discovery Platform

HammonansHas nmoammcka
(MunoOGpnayku+ POOU)

Nudopmannonnoe nucskmo POOU
ot 05.05.2025 r. Ne 327

C 01.01.2025.r. 10 30.06.2025 r.

Ne JJIeKTPOHHBIH aeicTBHSA), cChliIKa HA cailT IBC, donga, 1ocTyn K KOTOpOMy
peeype CyMMa 10r0BOpa, KOJIMYeCTBO NMPeJ0CTABJIACTCS J0rOBOPOM
KJII04ei
1 DNEeKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs DNEeKTPOHHbIE BEPCUU YUEOHBIX U
O6ubnuoreyHas PXTY. Hay4HBIX U31aHui aBTOpoB PXTY
cucrema UBI] o Bcem OOII.
PXTY um. Ccpuika Ha caiit 9bC —
J..Menneneena http://lib.muctr.ru/
(na 6aze AUUBC
«HpOucy) Hocryn mig nons3zosarenend PXTY
¢ JII0OOT0 KOMIBIOTEPA
2. | CAS SciFinder [TpuHaaIEKHOCTD — CTOPOHHSS CAS SciFinder Discovery Platform -

miardopma, cozganrast Chemical
Abstracts Service noapa3znenenuem

AMEpHKaHCKOTO XUMUYECKOTO OOIIECTB:

CAS SciFinder - onnaitn-cepsuc,
00€eCIIeUnBaIOIINHA IIOUCK U aHAIIN3
uH(popMaluU B 00JIaCTH XHUMUH,
OHoXUMHH, (hapMalleBTUKH, T€HETHKH,
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CchuUIKa Ha CalT-
https://scifinder-n.cas.org

KonnuecTBo kitoueit — noctyn ajist
noun3oBareneit PXTY no IP-
aZpecaM HEOrpaHHUYCH.

XUMUYECKON UHKEHEPHH,
MaTEpHAJIOBEICHNUS, HAHOTEXHOJIOTHH,
(U3MKH, TEOJIOTHH, METAJUTYPIUU U
JPYTUX CMEKHBIX JUCLIMILINH.

Wiley Journals
Database

[IpuHaayIe:KHOCTH — CTOPOHHSIS
Hamuonanbaag moamucka
(Muno6puayku+ PODIN)

HNudopmannonnoe nucbmo POOU
ot 05.05.2025 r. Ne 326, 329

C 01.01.2025.r. 1o 30.06.2025 .

CchUIKa Ha caiiT-
https://onlinelibrary.wiley.com

KommuecTBo Kitouet — T0CTyII Uit
noxab3oBarened PXTY mo IP-
aJgpecaM HEOTPaHUYEH.

Hactpolika yganeHHoro npocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. — kpymnneiiiiee
aKaJIeMUYECKOE M3/1aTeNIbCTBO C
MYJIBTHIMCIUAIUIMHAPHBIM KOHTCHTOM. B
nopTdoarno u3aarenbersa oonee 1600
HAayYHBIX PELEH3UPYEMBIX )KYpHAJIOB, 22
000 xuur u MmoHorpaduii, a Taxxe 250
CIIPaBOYHUKOB U SHIMKJIONIEIUI.

Wiley Journal Database u Wiley Journal
Backfiles — momHOTEKCTOBBIE KOJUIEKIIUN
KOTOpBIE BKJIFOYAIOT B c€0s KaK TEKYIUE
TaK M apXMUBHBIC BBITYCKH U3 OoJiee ueM
1700 xypHasIOB U3aTEIbCTBA,
OXBAaTBIBAIOLINE TaKHe 00JIACTH KaK
ryMaHHUTapHbIE, ECTECTBEHHBIE,
O0ILIECTBEHHBIE U TEXHUYECKHE HAYKH, a
TaK)Ke CEJIbCKOE X034UCTBO, MEULIMHY U
3paBOOXpaHECHHE.

'nyouna nocryna:

1997 - 2004 rr. (10 30.06.2025 1.);

2025 r. (6eccpouno)
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Questel. baza
nmaanbix Orbit
Premium edition

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)

HNudopmannonnoe nucemo POOU
oT 25.04.2025 r. Ne 310

C 01.01.2025.r. o 30.06.2025 r.
CchUika Ha caiiT-

https://www.orbit.com

KosnuecTBo Kiroueit — 1ocTyn AJist
noas3oBarened PXTY o IP-
aZpecaM HEOrpPaHUYEH.

VY naneHHslil 10CTyN K pecypcy
Tosibko yepe3 SAML (Security
Assertion Markup Language)
ayTeHTU(UKALIHIO.

Orbit Premium edition (Orbit Intelligence
Premium) — 6a3a JaHHBIX TATEHTHOTO
MOMCKA, 00bEUHSIONIAs HH(OPMAIIHIO O
6osee yem 122 MUIIIMOHAX MATEHTHBIX
nyonuKanui, nonydeHuyto u3 120
MEXIYHApOIHBIX MAaTEHTHBIX BEIOMCTB,
BKitoyas Pocllarent, BecemupHyto
OpraHMU3aINI0 UHTEIUICKTYalIbHOU
cobcrBennoctu (BOUC), EBporneiickyto
NaTeHTHYIO opraHu3anuio. baza Bkitouac
HE TOJIBKO 3aPETUCTPUPOBAHHBIC TATEHTE
HO U JJOKYMEHTBI OT CTaINH 3asiBKU 10
peructpanun. boIbIIMHCTBO TOKYMEHTO!
coJiepKaT aHHOTAIlMU Ha aHTJIMHCKOM
SI3BIKE, TTOJIHBIE TEKCTHI JIOKYMCHTOB
IPUBOJISATCS Ha SA3bIKE OPUTHHAIIA.

DNEeKTpOHHBIE
pecypcsl
HN31aTCJIbCTBA
SAGE Publications
eBook Collections

[IpuHaAIeKHOCTH — CTOPOHHSIS
Harmuonanbuag moamnucka
(Muno6puayku+ POOI)

HNudopmannonnoe nmucbmo PO
o1 30.10.2022 r. Ne 1403

C 01.11.2022.r. — GeccpouHo

CchUika Ha caiiT —
https://sk.sagepub.com/books/discip

line

KonnuecTBo Kiroueit — 1octyn AJist
nons3oBareneit PXTY no IP-
ajJipecaM HEOTpaHUYCH.

eBook Collections - moiaroTeKCTOBAsS
KOJUICKIINS YJICKTPOHHBIX KHUT
(monorpaduit) uznarenscra SAGE
Publications o pa3iauuHbIM 00J1aCTSIM
3HAHUM.

I'myOuna goctyna: 1984 - 2021 rr.
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World Scientific
Publishing Co Pte
Ltd.

baza ganHeIx
World Scientific
Complete eJournal

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)

HNudopmannonnoe nucemo POOU
ot 15.06.2023 r. Ne 883

World Scientific Complete eJournal
Collection — MyabTHIUCHHMITTHHAPHAS
MOJIHOTEKCTOBAsT KOJIICKIIHSI )KYPHAJIOB
MEIKIyHAPOJIHOTO HAyYHOTO U3aTEIbCTI
World Scientific Publishing, koTopas
OXBATHIBACT TaKUE TEMATHKH, KaK

Collection MareMartuka, Gu3nKa, KOMIBIOTEPHBIC
CO01.11.2022.r. no 01.06.2025 r. HayKH, HTHXEHEPHOE JIEJ10, HAyKH O
Cchlika Ha caiT- YKU3HH, MEIUIIMHA U COLHAIIbHBIC HAYKH.
https://www.worldscientific.com Oco060e BHUMaHUE B KOJUIEKIIUH YIEICHC
HCCIEeI0BaHUAM A3UaTCKO-
KonnvecTBo KIltoYeH — TOCTYI 1T | THXOOKEAHCKOT'O PErHOHa, KOTOPhIE
nosib3oBareneit PXTY no IP- 00BbETMHEHBI B TPYIITY XypHAJIOB Asian
azipecaM HEOrpaHHUYCH Studies.
I'my6una nocryna:
2001 — 2025 rr.
DNEeKTPOHHBIC [TpuHAAIEKHOCTH — CTOPOHHSISI Springer Journals — mOJHOTEKCTOB:

pecypcor Springer
Nature

Hannonanbhas moanucka
(Muno6puayku+ PODU)

WNudopmanroHHoe mucsMo
PODU ot 29.12.2022 1. Ne 1948

beccpouno

CchlUIKa Ha caiT-
http://link.springer.com/

HOJIUTEMAaTHUECKass KOJUICKIUS KYpHAJIC
U37aTeIbCTBA Springer MO pa3iHyHb
OTpaciiiM 3HAaHUHM, KOTOpas BKIIOYa
6osee 2 900 HaUMEHOBAaHUM >KYPHAJIOB I
TMCIUIITHHAM:

I'mybuna noctyna: 1997 - 2024 rr.

beccpouno

CchlUIKa Ha caiT-
https://www.nature.com

Nature Journals — mosHOTEKCTOBAS
KOJIISKITHSI )KyPHAJIOB U31aTEIhCTBA
Nature Publishing Group, Bxozsuiero B
rpynny komnanuii Springer Nature,
BKJIIOYAIOLIAst )KypHaJIbl U31aTEIbCTB
Nature, Academic journals, Scientific
American u Palgrave Macmillan.

I'mybuna noctyna: 2007 - 2024 rr.

beccpouno

CchpuUIKa Ha CanT-
http://link.springer.com/

Adis  Journals -  MOJHOTEKCTOB:
KOJUTEKIIHS KYpHaJIOB
MH(OPMALIMOHHBIX OrOJIIETEH(

uznarenbcrBa  Adis, pasMmelleHHas |
matdopme Springer Nature. Kosurexir
BKJIFOYaeT 19 peneH3upyembIX >KypHaIC
Mo  MEJWIIMHE, OnoMeTuIHe
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(apmakoioruu.

I'my6una nocryma: 2020 - 2024 rr.

Kommuectso kimtouent — nocryn juist noas3osareneid PXTY no IP-anpecam

HCOI'PaHUYCH.

Hacrpoiika ynanennoro gocryna k pecypcam Springer Nature Ha CTpaHHIIE

Remote Access caiita u3marenasrCTBa.

DNEeKTPOHHBIE
pecypcel Springer
Nature_Physical
Sciences &
Engineering
Package

[IpuHaAIEKHOCTD — CTOPOHHSIS
HannonanbHas nmoanucka
(Muno6puayku+ PODU)

WNudpopmanroHHoe nucbMo
POD®U ot 20.03.2024 1. Ne 254
beccpouno

CcrlUIKa Ha caiT-
http://link.springer.com/

1. Springer Journals — 6a3a qaHHBIX,
coJieprkaliasi MOJHOTEKCTOBBIC )KYPHAIIb
U3JIaTeNIbcTBA Springer (Toj U31aHus -
2024 r.), a UMEHHO TEeMaTHYECKHE
xosutekiuu Physical Sciences & Engin
eeringPackage Hammardpopme
https://link.springer.com/

beccpouno

CcrlUIKa Ha caiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,

coJiep Kamiasi MOJIHOTEKCTOBBIE JKypHAITBI
Nature Publishing Group, a uMeHHO
Nature journals (rox uznanus - 2024 r.)
TemMaTH4eckoi komeknuu Physical
Sciences & Engineering Package Ha
wiargopme: https://www.nature.co

KonnuectBo kmrouelt — noctyn s noas3oateneid PXTY no IP-agpecam
HreopannueH. Hactpolika ynaneHHoro gocryna kK pecypcam Springer Nature He
cTpanuile Remote Access caliTa H31aTenbCTBA.
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ONEeKTpOHHBIE
pecypcesl Springer
Nature_Social
Sciences Package

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamnucka
(Muno6pnayku+ PODU)

NudopmanrmonHoe nucsMo
PODU ot 20.03.2024 1. Ne 254

beccpouno

CcpUika Ha caiiT-
http://link.springer.com/

1. Springer Journals - 6a3a qaHHBIX,
coJiepKallas MOJIHOTEKCTOBBIE JKYPHAJIbI
u3narenbeTBa Springer (Toj H3gaHuS -
2024 r.), a IMEHHO TEMaTHYECKYIO
kosuiekiuio Social Sciences Package na
wiatdopme: https://link.springer.com/

Bbeccpouno

CchUIKa Ha caiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coZcpiKalasd MMOJIHOTCKCTOBBIC KYPHAJIbI
u3JaTeNbeTBa Springer (roja U31aHus -
2034 r.), a UMEHHO TEMaTUYECKYIO
koitekiuio Social Sciences Package na
miatdopme: https://link.springer.com/

KommuecTso kimtouent — nocryn juist noas3osarened PXTY no IP-anpecam
HeorpanudeH. Hactpolika ynaneHHoro gocryna K pecypcam Springer Nature He
cTpanule Remote Access caliTa U31aTeabCTBa.

10.

baza manHbBIX
2021,2023

eBook Collectionss
Springer Nature

[IpuHaIeKHOCTH — CTOPOHHSIS
Harmonanbuag moamucka
(MunoOGpnayku+ PODU)

HNudopmannonnoe nucemo POOU
or 02.08.2022 r. Ne 1045
HNudopmannonnoe nucemo POOU
o1 29.12.2022 1. Ne 1947

beccpouno

CchUIKa Ha caiiT
http://link.springer.com/

O HacTpoiikax ylajJeHHOTO JOCTYTa
K pecypcam Springer Nature Ha
ctpanuie Remote Access caiita
W3/1aTeNbCTBA.

KonnuecTBo kiroueit — 1octyn aJist
nois3oBareneit PXTY no IP-
aJpecaM HEOrpaHUYEH.

Springer eBook Collections
IIOJIHOTEKCTOBAA ApXUBHas1 KOJIJICKIIY
QJICKTPOHHBIX KHUT U3AATCIIbCTBA Spl‘ll’lg
Nature Ha  aHTJIIMHACKOM  SI3BIKE I
Ppa3JInYHbIM OTPACIIAM 3HaHUH.

I'my6una nocryna:

2005 - 2010 rr.; 2018 - 2024 rr.
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11 | DnexTpoHHBIE [TpuHAAIEKHOCTH — CTOPOHHSIS AIPP Journal Collection — 6a3a nauHbI
10 | pecypcel AIPP HammonansHas noanucka cozieprKalllasi ApXMBHYIO MOJHOTEKCTOBY
Digital Archive (Muno6puayku+ PODI) KOJUICKIHIO U3 29 KypHAJIOB B COOPHHK(
U3/1aTeIbCTBA KOH(pepeHlni u3aaTeNnscTBa  Americ:
American Institute | Uadpopmanronnoe niucemo PODU | Institute of Physics Publishing. B o6nacy
of Physics 01 29.12.2022 1. Ne 1945 OPUKIAAHOW  (QU3MKH M CMEKHb
Publishing 00JacTsIX 3HAHUS.
beccpouno I'my6una nocryna:1929-1998 rr.
Ccbuika Ha caiT-
https://scitation.org
KonnuecTBo kitoueit — noctyn ajist
nosib3oBareneit PXTY no IP-
ajZipecaM HeorpaHUYeH
12. | DnexTpoHHBIE [IpuHaAIEKHOCTD — CTOPOHHSIS AIPP Ebook Collection | + AIPP Ebook
pecypcbl AIPP E- HanmmonanpHast moamnucka Collection Il — monmHOTEKCTOBBIE
Book Collection | | (Muno6puayku+ PODIN) KOJUICKIIMH KHUT U3J1aTeIbCTBa Americar
+ Collection 11 Institute of Physics Publishing B o6mactu
H31aTeIbCTBA WNudopmannonnoe nucekMo PODU | mpukiagHol 1 XUMHUYECKON (PU3UKH,
American Institute | or 31.10.2022 r. Ne 1404 OMOJIOTHH, SHEPTETUKH, ONITHUKH,
of Physics (OTOHHKH, MaTepUATIOBEICHHS 1
Publishing HAHOTEXHOJIOTHI U JIp.
C01.11.2022 r. — GeccpouHo
I'mybuna goctymna: 2020 - 2022 rr.
Ccpbuika Ha caiT-
https://scitation.org/ebooks
KomnunuecTBo kirouelt — 1ocTyn Juist
nosib3oBareneit PXTY no IP-
azipecaM HeorpaHUYEH
13. | Bentham Science [TpuHaAIEKHOCTD — CTOPOHHSIS Bentham journal collection —

Publishers

basa magHbIX
Journals

HanumonanpHas noanucka
(Muno6puayku+ PODU)

Nudopmannonnoe nucemo POOU
or 24.08.2022 r. Ne 1136

beccpouno

CchUIKa HA CalT —
https://eurekaselect.com/bypublicati

on

C "HCTpYKIHEHN IO HACTPOMKE
YAQJIEHHOIO IOCTyIIa MOYKHO
O03HAKOMHUTHCS IO CCBUIKE

MOJTHOTEKCTOBAs KOJUICKIIHSI )KypHAJIOB
m3narenbceTBa Bentham Science, koTopoe
nyONIMKyeT HayYHbIEe, TEXHUYECKUE U
MCEAUIIMHCKHUE U3JaHNs, OXBAaThIBAIOIIIHEC
pa3iauyHble 00JIACTH OT XUMHUU U
XUMHYECKOU TCXHOJIOTUU, NHXXCHCPUHU,
(hapMaleBTUUECKUX HCCIETOBaHUN U
pa3paboTOK, MEIUITMHBI JIO COITMATBHBIX

HayK.
I'my6una nocryna:

2000 - 2021 rr. (1o 01.06.2025 1.) ; 2022
2025 rr.
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KonuuecTBo kitoueit — 1ocTy J1uist
noap3oBarenet PXTY mo IP-
aJipecaM HEOTPaHUYCH.

14. | Bentham Science [TpuHaaIeKHOCTD — CTOPOHHSIS B0OKS — mosHOTeKCTOBAsT KOJUICKIIHSI
Publishers HaumonaneHas nmoanucka 9JIEKTPOHHBIX KHHT M3/1aTCIILCTBA
baza gannbix (Muno6puayku+ PODI) Bentham Science Publishers, B koTopyro
eBooks BKJIFOUEHBI U3/IaHUS IO CIEIYIOIINM
WNudopmannonnoe nucekMo PODU | obnacTsim Hayku: XUMHuS, GU3UKA,
ot 08.09.2022 r. Ne 1217 MaTepUaAIOBEICHUE, aCTPOHOMHUS, OTITHK:
(oToHMKA, PHEPTETHKA, HHKECHEPHUS,
Bbeccpouno MaTeMaTHuKa, CTaTUCTHKA, HHPOpMaTHKa
BBIYMCIIUTENbHAS TEXHUKA, MEAULIMHA,
Ccpuika Ha cailT — (hapmaxosorus, okpykarolas cpena,
https://eurekaselect.com/bybook Ou3Hec, 5KOHOMHUKA, (PUHAHCHI U JIP.
KonunuectBo kmroueit — nocryn st | I'my6una nocryna:2004 - 2022 rr.
nonb3oBareneit PXTY no IP-
ajzipecaM HEOIpaHUYEH.
15. | EBSCO eBook [IpuHaAIEKHOCTD — CTOPOHHSIS EBSCO eBooks — nosmHoTeKCTOBas
HanmonanwsHas moanucka MEXIMCIUTUTMHAPHAS KOJUICKIHS,
(Muno6puayku+ PODI) KOoTOpas BKitovaeT 6osee 5000
ANEKTPOHHBIX KHUT OT BEIYIIUX HAYYHBL
Nudpopmannonnoe nucekMo PODU | 1 yHHUBEPCUTETCKUX U3ATEIBCTB U
ot 28.04.2023 r. Ne 708 OXBAaTBHIBACT LIUPOKUH CIIEKTP TEM:
Ou3HEeC, BCeMUPHAsi UCTOPHSI, UHKEHEPUS
Bbeccpouno JUTEepaTypoBeIeHNe, MEIUIIMHA,
o0pasoBaHmue, MOJTUTOIOTHUS, PETUTHUS,
Ccpuika Ha cailT — COLIMAJIbHBIE HAYKH, TEXHOJIOTHH,
https://web.p.ebscohost.com/ehost/s | dunocodus, sxoHOMHKA, A3LIKOZHAHUE K
earch/basic?vid=0&sid=d6f3a513- | mp.
2512-4b52-bd8c-
4ff40c184aed%40redis I'my6una nocryma: 2011 - 2023 rr.
KonunuecTBo kinroueid — 1ocTyn JUist
nonb3oBarenedt PXTY no IP-
azipecaM HEOTpPaHUYEH.
YV 1aneHHsli JOCTYII 11O
WHIUBUAYAIBHON perucTpaium.
16. | Hayunsie [IpuHaIe)KHOCTE — CTOPOHHSIA [TonHOTEKCTOBAs KOJUIEKIUS KYPHAJIOB
xypHainsl PAH Hanuonanbuag moamnucka Poccuiickoii akaieMun HayK BKIIFOYAET

(Muno6puayku+ PODU)

Nudopmannonnoe nucemo POOU
01 29.10.2024 r. 1. Ne 1080

beccpouno

141 HauMeHOBaHUE KYpPHAJIOB,
OXBATBHIBAOLIMX Pa3JINYHbIE HAYUHBIE
CIELUAJIBHOCTH.

I'my6una nocrtyna: 2023-2025

beccpouno
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CchUIKa HA CAaUT —
https://journals.rcsi.science/

JlocTyn OCyIIEeCTBISETCS Ha OCHOBE
IP-anpecoB yHuBepcuteTa u
NEePCOHAIBHOMN perucTpaniu

becmuiatHbie apXUBHBIE KOJUISKINH, MPHOOpEeTeHHbIE MUHOOPHAYKH /IS
BY30B.

Apxus M3nareasctBa American Association for the Advancement of
Science.ITaker «Science Classic» 1880-1996

Apxus U3narensctea Annual Reviews. TTaker «Full Collection» 1932-2005

ApxuB n3narenscrsa MactuTyTa dhusukn (BeankoOpuranus). [laket
«Historical Archive 1874-1999» ¢ nmepBoro BbIIYCKAa KAXKJI0ro KypHaiia 1mo 1999,
1874-1999

Apxus uzgarenscrsa Nature Publishing Group. ITaker «Nature» ¢ mepsoro
BBIITyCcKa mepBoro HoMepa mo 2010, 1869-2010

Apxus m3garensctBa Oxford University Press. ITaket «Archive Complete» ¢
IIEPBOT0 BBINYCKA KAXKIOro KypHaia mo 1995, 1849-1995

Apxus m3nmarennsctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢
IIEPBOI0 BBINYCKA Ka)KJ10ro skypHaia mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢
IIEPBOT0 BBIMYCKA KAXKIOro KypHaia mo 1996, 1798-1997

Apxus uznarenscrsa Cambridge University Press. ITaker «Cambridge
Journals Digital Archive (CJDA)» ¢ mepBoro BbIIycKa Kaxkaoro sxkypHaia mo 2011,
1827-2011

Apxus xypHasioB Koposesckoro xumuueckoro ooirectsa(RSC). 1841-2007

BbecnuiaTubie opunuajbHbIe OTKPBITHIEC pecypebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 HaydHBIX KYpPHAJIOB MO Pa3IMYHbIM
OTpacisiM 3HaHUM (0KOJIO 2 MUJIJTMOHOB ctateit) u3l134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemnieno 6osee 3000 KHUT 1O pa3IUYHBIM OTPACIISM 3HAHUM,
MPEAOCTaBICHHBIX 122 HAyYHBIMH U3aTE€IbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanHubIx BKiItOYaeT
6omnee 300 pereH3upyeMBIX KYpPHAJIOB TI0O OMOMEIHUIIHE, METUIIUHE U
€CTECTBEHHBIM HaykaM. Bce cTaThu, pa3mernieHHbIe B 0a3e, HaXOIATCs B
CBOOOTHOM JIOCTYTIE.

3. DeKTpOHHBIN pecypc arXiv https://arxiv.org/
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http://arch.neicon.ru/xmlui/handle/123456789/2757634
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https://arxiv.org/

Kpynueiimmum 6ecriaTHbIN apXUB AJIEKTPOHHBIX HAYYHBIX MyOIMKALIMMA 110
paznenam GU3NKH, MaTeMaTUKH, H()OPMATUKH, MEXaHUKH, ACTPOHOMUU U
OHOJIOTUU. KPUTEPHEB.

4.  Komnekuus xxypraaioB MDPI AG http://www.mdpi.com/

MHoTOAUCTIUTUTMHAPHEIN TTUGPOBON W3IATEITBLCKHUI PECYpC BBITYCKAET
oonee 120 pa3HOOOpa3HBIX JIEKTPOHHBIX KYPHAJIOB, HAXOISIINUXCS B OTKPHITOM
JOCTYIIE.

5. N3naTenscTBO ¢ OTKPHITHIM ocTynoM InTech
http://www.intechopen.com/

[lepBoe u kpyIHeiiliee B MUPE U3aTENbCTBO, MyOJIUKYIOIIEe KHUTH B
OTKPBITOM JTocTyne, okoso 2500 HayuHbIX n3gaHui. OCHOBHAs TeMaTU4YeCKas
HaIPaBJICHHOCTD - (PU3UYECKUE U TEXHUUECKHE HAYKH, TEXHOJIOTUH, METUITUHCKHE
HayKH, HAYKH O JKU3HHU.

6. baza nannbix xumudeckux coequuennit ChemSpider
http://www.chemspider.com/

ChemSpider — ato OecmatHas xuMudeckas 0aza JaHHBIX,
MPEIOCTABIAONIAsA OBICTPBIN HOCTYM K O0jee 4eM 28 MUJIJTMOHAM CTPYKTYP,
CBOMCTB M COOTBETCTBEHHOU uHpopmaiuu. Pecypc npunaaiexut KoponeBckomy
xumuyeckomy obmectBy BenmnkoOputanuu (Royal Society of Chemistry).

7. Komnexnus xxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — koJuiekiust >KypHajioB, B KOTOPBIX IMyOJIUKYIOTCSI OTYETHI O
HOBBIX HCCJIEIOBAHMSIX B 00JIACTU €CTECTBEHHBIX HAYK U MEJIULIUHBI.
pELIEeH3UPOBaHHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no nmarenram u ToBapHbiM 3HaKaM CIIIA — USPTO —
MPEIOCTABIISIET CBOOOIHBIN TOCTYT K aMEPUKAHCKUM MATeHTaM, OITyOJIUKOBAaHHBIM
¢ 1976 r. Ilo Hacrosimee Bpems.

Q. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/

[TatenTsl (1100 MaTeHTHBIC 3as9BKH) Oojiee 50 HAIIMOHAIBHBIX U HECKOJIBKHX
MEKTyHAPOIHBIX TATEHTHBIX OIOPO, B TOM YHCJIE MOCTHBIE TEKCTHI MATEHTOB
CIIA, Poccun, @panuuu, AnoHuu u ap.

10. ®epepanbHBII HHCTUTYT IpOMBITIUICHHON cobcTBeHHOCTH (DUIIC)
http://www?1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmarmonnsie pecypest GUIIC cBoboiHOTO HOCTYMHA:

- Onextponnsie Oroyuierenu. M3o0petenus. [lone3nsie Moaeny.

- OTKpBITHIE peeCTPhl POCCUHUCKUX M300PETCHUH 1 3asIBOK HA
N300pETECHMUS.

- Pedepatbr poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

- [TonHBIE TEKCTHI POCCUNCKUX MATEHTHBIX TOKYMEHTOB U3 MOCJIEIHETO
o(UIIUATIBHOTO OIOJUICTEHS

11. The Association for Computing Machinery (ACM) — mexayHapoaHoe
HEKOMMepyUecKkoe npodeccruoHaabHoe coo0111ecTBO, OCHOBaHHOE B 1947 rony,
o0beIUHSIONIEE MPEeToaBaTeliei, UCCIIeIOBATENIeH U CIEIMAIUCTOB B 001aCTH
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BBIYHCIIUTEIbHON TEXHUKH, HHPOPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA.
Ccriika Ha pecypc: https://dl.acm.org Ccoutka Ha pa3zaen Open access:
https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKast akaJJeMHIeCKas H3/1aTeIIbCKast
KOMIIaHUs, BbIITyCKarolas xypHaisl ¢ 1932 rona.

B noprdonuno u3natenbctsa 51 xKypHa, TeMaTHKa KOTOPBIX OXBaThIBACT
00JIACTH €CTECTBCHHBIX M COIMATBHBIX HAYK, HAYK O KHU3HHU, OMOMEIUINHY,
9KOHOMHUKY H JIp.

Ccouika Ha pecypc: https://www.annualreviews.org/

Ccoutka Ha pazaen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHHBEPCUTETCKOE
U3/1aTeIbCTBO, MYOIUKYIONIEE UCCIIEI0BATENBCKUE PAOOTHI, CIIPABOYHBIE U
y4eOHbIE MaTEPHAJIbI 10 LIMPOKOMY KPYTy NUCUMIUIMH. KOHTEHT U3aaTenbcTBa
npejacTaBieH Ha oHnaH-maTdopme Cambridge Core, Ha koTopo# nocTymnHO 117
KYPHAaJIOB U 372 KHUTH OTKPBITOr0 10CTyMa, 317 )KypHaioB rTMOpUIHOTO AOCTYyIA.

Ccrutka Ha pecypce: https://www.cambridge.org/universitypress

Ccruika Ha paznen Open access:
https://www.cambridge.org/core/publications/open-access

14. The Royal Society of Chemistry Bkitouaer 12 xypHajIoB «30J0TOTO»
OTKPBITOTO JOCTYyTa, KPOME TOTO, BCE KYpPHAJIbl 00IIECTBA SIBISIOTCS THOPUTHBIMU
U B HUX MOTYT MyOJIMKOBATHCS MAaTEPHANIbl OTKPBITOTO JOCTYTIA.

XKypnaibl o011ecTBa 0XBaTHIBAIOT OCHOBHBIE XUMUYECKUE HAYKH, BKITIOYas
CMEXHBIE 00JIaCTH, TAKUE KaK OMOJIOTHSI, OM0opU3HKa, DHEPTETHUKA U OKPYIKaIOIIast
cpeia, MallIMHOCTPOSHKE, MaTepUaOBeICHUE, MEUIIMHA U (PU3HKA.

Ccpuika Ha pecypc:

https://pubs.rsc.org/en/journals?key=title&value=current

Ccoutka Ha pazaen Open access: https://www.rsc.org/journals-books-

databases/open-access/

15. Taylor & Francis Ha CeroaHsIIIHUI A€Hb HM3aTEIbCTBO BBIMTYCKAET

O0KO0J10 180 xypHaJIOB C OJIHOCTHIO OTKPBITHIM JIOCTYIIOM.
Ccpunka Ha pecype: https://www.tandfonline.com/
Ccpuika Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3marensctBo John Wiley & Sons, Inc. BkimrogaeT okoso 230 KypHaAIOB «30JI0TOTO»
OTKphITOro foctyna u 6osee 1300 ruOpuIHBIX )KypHAIIOB.

Cchbuika Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptiD=15941&startPag
e=

Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

9.3.CpencrBa o6ecrieueHUsi OCBOECHHST THCIUTIIUHBI
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Jns  peanmzanmu  paboueil  TporpaMMbl  TOATOTOBJICHBI — CIEIYIONIUE  CPEICTBA
obecrnevYeHnst OCBOCHUS JUCIIUILTAHBL:
-KOMITBIOTEPHBIE TIPE3EHTAIIMA HHTEPAKTUBHBIX JIEKIUi — 7, (00mee urcio ciaiigos — 280);
-0aHK TECTOBBIX 3aJaHHWi JUIS TEKYIIEro KOHTPOJS OCBOSHUS IUCIHUIUIMHBI (00IIee YHcio
BOIIPOCOB — 75).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' U,
HNCIIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCIIATUTHHBI OCYIIECTBIISIET
Nudopmanmonno-o6udamoreunsiii nentp (MBL)) PXTY wum. .M. MennaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH U Hay4yHOH
JUTEepaTypoil, HeOOXOIUMON ISl OpraHu3alu 00pa3oBaTENbHOIO Mpolecca MO JAUCLUUILIIMHE.
O6muii 06vem mHOTOOTpacieBoro Gouaa MBI va 01.01.2021 1. cocraBnser 1 716 243 k3.

®onn UBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAay4YHO-TEXHUYECKOMN
JIUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUH, a TaKXKe BKIIOYaeT O(pHIIHAIbHBIC,
CIpaBOYHO-OMOIMOrpaduueckue, CrelUaTu3upPOBaHHBIE OTEYECTBEHHBIE U  3apyOeKHbIE
nepuonuueckue u  uHpopmanumonHeie  um3nanus. UWBL[  obecmeumBaer  moctynm K
npodeccnoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOyuarommuiicsi odecriedeH CBOOOJHBIM JIOCTYIIOM U3 JIFO00H TOYKH, B KOTOPOH
uMeeTcsi JocTynn K cetu MHTepHeT W K 2neKTpoHHO-OmOmuoreyHoi cucteme (OBC)
YHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3JaHUS 10 OCHOBHBIM H3Y4aeMbIM
JTUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBOOOIafaTesIMI yueOHOW U y4eOHO-
METOUYECKON JIUTEPATYPBHI.

Jns  Oonee TMOMHOTO M ONEPATUBHOTO  CIPaBOYHO-OMOIHOrpaduueckoro u
uH(popmanmoHHoro odciyxuBanust B Bl peanuzoBana TexHosorus DJIEKTPOHHOH J1OCTaBKU
JIOKYMEHTOB.

[TonmHbIi TepedeHb DIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpPCOB, HCIOJIb3YEMBIX B
nporecce 00y4eHus, MPeACTaBIeH B OCHOBHOW 00pa3oBaTeNIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMITJINHbI

B cootBeTcTBUM € y4eOHBIM IIIAHOM 3aHATHS MO qucuuiuinHe «['pado-ananurnyeckue
HCCJIeIOBAHMSA COJIEBbIX TEXHOJOTHID» MMPOBOJATCS B (popMe JEKUUH, MPAKTUIECKUX 3aHATUH,
U CaMOCTOSITEIIbHON paboThl 00yYaromerocs.

11.1. O6opynoBanue, HeoOXoAMMOe B 00pa30BaTeIbHOM MpoLecce:

— VYueOHas aymuTopusi JUIA TIPOBEACHUS JICKIIMOHHBIX W TIPAaKTUYECKUX 3aHATHH,
00opyI0BaHHAs JEKTPOHHBIMH CPEICTBAMU JIEMOHCTpAIMH (KOMITBIOTEP CO CPEICTBAMHU
3BYKOBOCIIPOM3BEJICHUS, IPOEKTOP, IKpaH) U yueOHOH MeOenbo.

— VYyeOnas naGopaTopus, OCHallleHHas J1abopaTOpHOW  MeOenblo, HAaydyHBIM H
TEXHOJIOTUIECKAM 000PYAOBaHUEM ISl TIPOBEIEHUS TabOpaTOPHBIX PadoT.

— bubnmoreka, nMeromnias paboune KOMITBIOTEPHBIE MECTa JJIsi CTYACHTOB, OCHAIICHHBIC
KOMITHIOTEPAMH C BBIXOZIOM B IHTEpHET U AOCTYIIOM K 0a3aM JaHHBIX.

11.2. Y4eOHoO-HATIsIAHBIC TOCOOHS:

— HWHdpopManmoHHO-METOANYECKUE MaTepHajbl: y4eOHbIE IMOCOOMS TO JHCIHILIMHE,

pa3IaTouHBIA MaTepHai K pa3zaenaM JeKIIMOHHOTO Kypca.

11.3. Komnbrorepsl, HHGOPMALMOHHO-TEJIEKOMMYHHMKAMOHHBIE CETH, allIIAPaTHO-
NPOrpaMMHBIE H ayAHOBU3YaJIbHbIE CPEACTBA:
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IlepcoHasbHBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpsiBatensiMu CD u DVD,
INPUHTEPAMH U IPOTPAMMHBIMH CPEICTBAMH; IPOSKTOPHI U 3KpaHbl; HU(POBBIE KaMEPHI;
KOIIMPOBAaJIbHBIE allllapaThl; JOKAJIbHASA CETh C BBIXOJAOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALIMOHHbIE PeCypPChI:

HNudopmamoHHO-METOMUECKHE

Mar€pualbl:

yueOHBIC

pa3IaTo4HbId MaTepUall K paszesiaM JEKLIMOHHOIO Kypca.

OneKTpoHHBIE 00pa3oBaTeIbHBIE  PECYPCHI:

mocooust 1o

JUCHUITIINHEC,

OJICKTPOHHBLIC TIMPC3CHTAIMM K pasaciiaMm

JIEKIMOHHOTO Kypca; y4eOHO-METOUYECKUE Pa3padOTKH B NIEKTPOHHOM BHJIE; CIIPABOYHBIC
Marepuabl B MEYaTHOM M 3JIEKTPOHHOM BHIE; KadenpambHas OMONMMOTEKa 3JIEKTPOHHBIX

W3TaHNHN.

11.5. IlepeyeHb JIUIIEH3MOHHOTO POTPAMMHOTI0 0O0ecTiedeHUus:

[TonHBI TIEepeYeHHb JIMIIEH3WOHHOTO MPOrPAaMMHOTO  OOECTEeUeHHUs MPEACTABICH
B OCHOBHOI1 00pa3oBaTeIbHON IporpamMmme.
Cpok
PexBHU3NUTHI
\Ne HanmMeHnoBaHMe NpOrpaMMHOIO KoanuecTBO OKOHYAHHUSA
n/n NMPOAYKTA slorosopa JHIEH3HH nerlcTBUA
MOCTABKH
JINIEH3HH
KonTpakr 20 nUuIEeH3uN U OeccpouHas
L ABBYY FineReader 10 Professional Ne 143- AKTHUBAILMU Ha
| Edition 1642A/2010 | pabounx CTaHIMAX
ot 14.12.10
KonTpakt 5 nuueHsuit s OeccpouHas
) CoreIDRAW Graphics Suite X5 Ne 143- aKTHUBAaLIMU HA
' Education License 1649A/2010 | paboYux CTaHIUIX
or 14.12.10
KonTpakt 1 muneH3us mIst OeccpouHas
3 VYnpasnenue nmpoekramu Project Ne 143- AKTUBAILIMU Ha
| expert tutorial 1642A/2010 | paGounx CTaHIMAX
ot 14.12.10
Kontpakr | CereBas nuiren3usi | OeccpouHast
HewuckmrounTeapHast JIMICH3US Ha Neds- 1z 200
ucnonp3oBanre SOLIDWORKS .
& EDU Edition 2019-2020 Network - 353'2;2020 HOMLRORATENER
200 Users 26.05.2020
Kontpakr | CereBas munieH3usi | OeccpoyHas
. .. Ne 90- Ha 200
5 SolidWorks EDU Edition 2020-2021 1339A/2021 | momsosarencii
Network - 200 U 6eccpounast Sers or
07.09.2021
KonTpakt VYueOHbIit 6eccpouHas
HeuckmrounTenbHas IHIEH3US Ha Ne189- KOMILIEKT
6 MPaBO MCIOJIb30BaHUS Y YeOHOTO 24025A/2023 MPOrPaMMHOTO
komiuiekta Kommnac-3D v21 wa 50 oT obecreueHust
mect KTTIIT 15.01.2024 | KOMITAC-3D v21
"IIpoexkTupoBaHue
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n

KOHCTPYUPOBaHUE
B
MAaIIMHOCTPOEHUU"
Ha 50 mect
KonTpaxkr 25 nmuueH3un Ui OeccpouHas
. Ne 143- aKTHUBaIlU HA
" Cpena paspadotiu Delphi 1643A/2010 | pabounx CTaHIUAX
ot 14.12.10
Kontpaxt 1 nuuen3us s 6eccpounas
. Ne 143- aKTHBaIlUU Ha
8 Cpena paspaborku C++ Builder 16425A/2010 | pabouyux CTaHIMAX
ot 14.12.10
Cpena pazpabdotku Simulink Control Kontpakt 25 nUUEeH3uH s OeccpouHas
o Design Classroom new Product From Ne 143- aKTUBAIIMU Ha
| 25 to 49 Concurrent Licenses (per 1645A/2010 | pabo4mx CTaHIUSAX
License) or 14.12.10
KonTpakt 1 nuuens3us s OeccpouHas
10. CucreMa npoeKTUPOBAHUS No 143- aKTUBAIIMHU Ha
CA ErWin Modeling Suite Bundle 1645A/2010 | pabounx CTaHIUSAX
ot 14.12.10
KonTpakr 1 nuuens3us s beccpouHas
11 OriginPro 8.1 Department Wide Ne 143- AKTHBAIlUU HA
License 1645A/2010 | pabo4mx CTaHIUAX
ot 14.12.10
Iporpavya 0GpaGoTin KonTpakt 1 aunenHs3us ans OeccpouHas
12. | BKCIIEpUMEHTAIIBHBIX TaHHBIX Ne 143- AICTHBAIH 1A
BioOffice ulira 1642A/2010 | pabounx cTaHIUAX
ot 14.12.10
Iporpasa oGpaGoTk KonTpakt 1 nuuen3us s O6eccpouHas
13. | BKCTIIEPUMEHTAJIbHBIX JIaHHBIX Ne 143- AICTHBALIN Ha
Chemdraw pro 1642A/2010 | pabouux CTaHIUAX
ot 14.12.10
Iporpavya 0GpaGoTKn KonTpakt 1 nunens3us ans OeccpouHas
14. | BKCIIEpUMEHTAIIBHBIX TaHHBIX Ne 143- AICTHBAIH 1A
Chemdraw ultra 1645A/2010 | pabounx cTaHIUAX
ot 14.12.10
KonTpakt 3 nuneHsuit s beccpouHas
15 MATLAB Academic new Product Ne 143- aKTHUBaIMH HA
Group Licenses (per License) 1645A/2010 | paboYmX CTaHITUSAX
ot 14.12.10
MATLAB Classroom Suite new KonTpakt 25 nuueH3ui s OeccpouHas
16. | Product From 25 to 49 Concurrent Ne 143- arcTHBati fa
Licenses (per License) 1642A/2010 | pabounx CTaHIUAX
or 14.12.10
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K 2 7
Instrument Control Toolbox OHTpPAaKT 5 nmuneH3ui o 6eccp0qHasI
Ne 143- aKTUBaIlUMU Ha
17. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | padormx cranmumsix
P or 14.12.10
. KonTpakr 25 nuueH3ud oad OeccpouHas
Image Processing Toolbox
Ne 143- aKTHUBaIlU HA
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padormx cranusx
P or 14.12.10
. K 2 7
Fuzzy Logic Toolbox Classroom new OfTpaKt S JMUCH3MH V1A | BecepouHas
Ne 143- aKTHUBaIlUU Ha
19. | Product From 25 to 49 Concurrent
Licenses (per License) 1643A/2010 | pabounx CTaHIUAX
P or 14.12.10
e L. KonTtpaxkr 25 nuueH3ud aag OeccpouHas
System ldentification Toolbox
Ne 143- aKTHUBAaIlMHU Ha
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | paGounx cranuix
P or 14.12.10
. KonTpakt 25 nuueH3uit st | OeccpodHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHUBaIlU Ha
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padormx cranuisx
P or 14.12.10
.. KonTpaxr 25 nuueH3uH oad OeccpouHas
Statistics Toolbox Classroom new
Ne 143- aKTHUBaIlU Ha
22. | Product From 25 to 49 Concurrent
Licenses (per License) 16435A/2010 | pabounx CTaHIUAX
P or 14.12.10
N KonTpakr 25 nuueH3uit st | OeccpoudHas
Global Optimization Toolbox
Ne 143- aKTHUBaIlUU HA
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padoumx cranumsx
P ot 14.12.10
) . . i KonTpakr 25 nuueH3uii yist | OeccpouHas
Partial Differential Equation
Ne 143- aKTHBaIlMU Ha
24. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padormnx cranuisx
P or 14.12.10
Lo KonTpakr 25 nuueHsuit s 6eccpouHas
Optimization Toolbox Classroom
Ne 143- aKTHUBaIlUU HA
25. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | paGounx cranisix
P ot 14.12.10
. KonTpakt 25 nuuen3uit st | OeccpoydHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHUBaIlMX Ha
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padormx cranuisx
P ot 14.12.10
KonTpakt 10 nuuen3uii 1 6eccpouHas
.. . . Ne 143- aKTHUBAIlUU HA
27. | NI Circuit Design Suite
g 1645A/2010 | pabounx CTaHIUIX
ot 14.12.10
28. | HeuckmrounrenbHasa IUIIEH3US KonTpakr 13 nmuueHsun i OeccpouHas
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OriginLab ORIGINPRO- New Ne 90- aKTUBAIlMHU Ha
License Node-Lock License Singl 1339A/2021 | pabo4mX CTaHIUAX
Seat EDUCATIONAL oT
07.09.2021
KonTpakr 13 nuueHsun s OeccpouHas
HeuckmrounrenbHas JINIEH3US
.. . No72- aKTHUBaIlU HA
’9 Originlab Annual Maintenance Y P —
" | Renewal OriginPro 2022b Perpetual o P t
. T
Node-Locked Academic Licens 90.08.2022
Kontpaxt 24 munens3un ans | OeccpoyHas
. 0 62-
WINDOWS 8.1 Professional Get Ne 6 AiCTHBAL Ha
30. ] 6425A/2013 | pabouux CTaHIUAX
Genuine
oT
02.12.2013
Kontpakr | 150 nuuensuii nius | O6eccpouHast
4. | WINHOME 10 Russian OLV NL ; ngj;')z . ag’;””?i“ Ha
. ) . YUX CTAHLUAX
Each AcademicEdition or P H
26.05.2020
KoHntpakt 24 nmueHsuu s OeccpouHas
Ne 62- aKTHUBaIlNU HA
32. | Micosoft Office Standard 2013 642A/2013 | pabounx CTaHIUIX
oT
02.12.2013
Kontpakr | 150 nmunenswii uis | 12 mecsies
Mi ft Office Standard 2019 Nel75- AKTHUBALIUU HA (exxeroaHoe
ICroso Ice Standar 2620A/2019 | pabounx cTaHmmsx | HPOAJICHUE
B cocrase:
. Word oT IIOITHACKH C
33 30.12.2019 IIpaBOM
* Bxcel repexoa Ha
e Power Point o 6HpOBJ'IéII[{H
e QOutlook yio
BEPCHIO
HPOAYKTa)
Jorosop Ne 24 mecsna
99-1552A- (mpomienune
Kaspersky Endpoint Security mms 223/2024 ot HOATIHCKIT©
N . 25.11.2024 MpaBoOM
34. | 6usHeca — CtanmapTHbIid Russian
" nepexo/ia Ha
Edition i
OOHOBIEHHYIO
BEPCHIO
MPOAYKTa)
florosop Ne 1 nunen3ust nost
35. | iSpring Suite Max 99-1559A- aiTEBa miﬂ 02.12.2025
© | 1SPng 223202401 | ! H e
95 11.2024 pabovMX CTaHIIHIX
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36.

iSpring Suite Bepcust 11

Jorosop Ne
99-155DA-
223/2024 ot
25.11.2024

1 nmunen3us ms
aKTHUBaILMU Ha
pabouux CTaHLIHUAX

02.12.2025

37.

IImansr Munu

Horosop Ne
99-1555A-
223/2024 ot
25.11.2024

30.09.2025

38.

Astra Linux Special Edition ms 64-x
paspsaHoi TiatdhopMel Ha 6aze
MPOIIECCOPHOMN apXUTEKTYpPhI X86-64

KoHntpakr
Ne189-
2402A/2023
oT

60 nuueHsuit mis
aKTUBAIIAM HA
paboYnX CTAHIUAX

OeccpouHas

15.01.2024

39. | yueOHbII
kiace (CKL)

COMSOL Multiphysics, JInen3us Ha

KonTpaxkr
Ne 109-
1325A/2023 1
oT
22.09.2023

OeccpouHas

40. | cereBas
nunensus (FNL)

COMSOL Multiphysics, [ImaBarormas

KonTpakr
Ne 109-
1325A/2023 1
oT
22.09.2023

OeccpouHas

41. | Agrumiarnar.BY3 5.0

KoHntpakr
Ne 13-
143K/2025 1
oT
30.04.2025

19.05.2026

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaunmenoBanue
pa3jaeJioB

OcHOBHbBIE TOKA3ATEIH OLICHKH

D®opMbI U METOABI
KOHTPOJIS1 U OLlEHKH

Pazpen 1.
DuU3uKo-XMMHUUYECKHE
OCHOBBI 1 le/lMeHeHI/[e
PABHOBECHBIX JHATPAMM
PacTBOPUMOCTH B
TEXHOJIOTHH COJIEBBIX
NMPOAYKTOB.

3naem:
— TEOPETUYECKUE OCHOBBI IMOJIYYEHUS
HEOpPraHUYECKUX COJIei U y1oOpeHuil;
— CBOICTBa M TpeOOBaHHS K KAueCTBY
COJIEBBIX MPOIYKTOB;
— XUMHYECKHE U KUHETUYECKHUE
3aKOHOMEPHOCTH MPOLIECCOB COJIEBBIX
TEXHOJIOTHIA;
— OCHOBHBIE THUIIBI M KOHCTPYKIIHH
arraparoB Uil peaau3aluy MpoLECCOB
MOJYYCHUSI MHWHEPAJIbHBIX COJEH U

Onenka 3a
KOHTPOJIbHYIO paboTy
Nel (3 cemecTp)

OrieHKa 3a 9K3aMeH
(3 cemectp)
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yoopeHuii;
- ob1me i TEXHOJIOTHYECKHE
MPUHIIMITB OCYIIIECTBICHUS OTIEIbHBIX
CTaJNi M MPOIECCOB B IEJIOM;

Ymeen:
- HCIOJIL30BAaTh METOIbI
HCCIIEIOBAHUS, OTIpeeTICHUS i1
OIITUMHU3ALIU TEXHOJIOTHYECKHX
MapaMeTpoB U3y4aeMbIX MPOIIECCOB;
- aHAJIM3UPOBATH B3aHMMOCBS3b
TEXHOJOTHUECKUX napaMeTpoB i1
3¢ PeKTUBHOCTH TIpollecca U KadecTBa
IPOYKLIAH;
—  MPOBOAWTH  OAKCICPUMEHTHI  TIO
3aJaHHBIM  METOAMKAM, OCBaWBaTh
HOBBIE METOJIUKH;

- AHATM3UPOBATH PE3YIIbTAThI
IKCIIEPUMECHTOB.

Bnaoeem:
—  MeTOHaMH  Ka4eCTBEHHOTO U
KOJIMYECTBEHHOT'O aHajau3a

HCOPraHN4YCCKUX BCIICCTB,
— MCTOJaMH TCOPECTHYCCKOI'O n
OKCIICPUMCHTAJILHOT'O HUCCICIOBaHUA

TEXHOJOTHYECKUX IIPOIIECCOB
MIPOU3BOJICTBA HEOPTaHUYECKUX
BEIICCTB M MaTECPHAJIOB;
— METOAaMU HOCTpOGHI/IH n
ONTHMM3ALIMH TEXHOJIOTHYECKUX CXEM;.
Pa3pen 2. 3naem:

I'pado-anannruyeckue
Hcc1e10BAHUA NPOLECCOB
NOJIy4eHHUs! OCHOBHBIX
Y100peHui u coJei.

— TEOPETUYECKHE OCHOBBI MOIYYCHHS
HEOPTaHMYECKUX COJIeH U y1oOpeHui;
— CBOWCTBa M TpeOOBaHUS K KaueCTBY
COJIEBBIX MIPOIYKTOB;
—  XUMHYECKHE H KHHETUYCCKHE
3aKOHOMEPHOCTH TIPOIIECCOB COJIEBBIX
TEXHOJIOTHIA;
— OCHOBHBIE THIIBI M KOHCTPYKIIUHU
anmnapaToB JJI peai3aliu MpPOLIECCOB
MOJYyYEHUs] MHUHEPAIbHBIX COJeH |
y100peHui;
- obmue i TEXHOJIOTHYECKHE
MIPUHLHUIIBI OCYIIECTBICHUS OTAEIIbHBIX
CTaJIMid U MPOLIECCOB B LETIOM;

Ymeem:
- HCIOJIL30BATh METOJIbI
HCCIICAOBAHUS, onpeneneHus i
OIITHMHU3ALNU TEXHOJIOTHYECKHX
rapaMeTpoOB U3y4aeMbIX MPOLECCOB;
- aHAJIM3UPOBATH B3aMMOCBS3b
TEXHOJIOTHYECKUX napameTpoB i
2 PEeKTUBHOCTH TIpollecca W KadecTBa

Onenka 3a
KOHTPOJIbHYIO paboTy
Ne2 (3 cemectp)

O1eHka 3a IK3amen
(3 cemectp)
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IPOJLyKIIHH;
— IIPpOBOAUTH OKCIICPUMCHTBI 10
3a1aHHBIM MCTOAUKAM, OCBauBaTh
HOBBIC METOJHKU,

- AHATU3UPOBATH PE3YNIbTaTHI
9KCIIEPUMEHTOB.

Bnaoeem:
—  MeTOoJaMM  KA4eCTBEHHOTO |
KOJIMYECTBEHHOTO aHajau3a

HCOPraHN4YCCKUX BCIIICCTB,
- METOJaMU TCOPCTUYCCKOTO n
OKCIICPUMEHTAJIBHOI'O HCCIICOOBAHUA

TCXHOJIOTHYCCKHX IMponeccoB
IIpOU3BOJACTBA HEOPraHNn4€CKUXx
BCIHICCTB U MAaTCPUAJIOB,

- METOJaMH IMOCTPOCHUA nu

OIITUMU3AIIMH TCXHOJOIMYCCKUX CXEM,

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOT'O ITPOLECCA IAJIs1
HHBAJINAOB 1 JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

OOyyeHre WHBATUAOB U JIMIl C OrFPAaHMYEHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCSA B COOTBETCTBHH C:

— IlopsinkoM opraHu3alMil W OCYLIECTBICHUS 00pa30BaTEeNbHON NEATEIbHOCTH IO
o0pa3oBaTeNbHBIM TpPOTpaMMaM — IporpamMMmaM OakajaBpuaTa, MporpaMMaM CIICHUAINTETa,
nporpammam maructparypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— IlonmoxxeHneM O TOpPSJIKE OpraHU3alMd W OCYIIECTBICHUS 00pa3oBaTeIbHOMN
NESTENIbHOCTH 10 00pa3oBaTeNbHBIM TMpPOTpaMMaM BBICHIETO 00pa3oBaHUS — IPOrpaMMaM
OakamaBpuaTta, mporpamMmaMm cCHelHaluTeTa, MnporpammaMm  maructparypsl B PXTY
uM. JI.11. MenneneeBa, NpuHATBIM pemieHueM YueHoro cosera PXTY um. .M. MenzaeneeBa
ot 30.10.2019, mnpotoxkon Ne 3, BBeAeHHBIM B JeiicTBue npukazoMm pektopa PXTY
um. JI.11. MengeneeBa oT 14.11.2019 Ne 646A;

— MeronnyeckuMu peKOMEHAALMSIMU O OpraHM3ali 00pa30BaTEIbHOrO Mpolecca
Ui OOy4eHHs MHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pPOBbsl B
00pa30BaTeNbHBIX OpPraHU3AIUAX BBICIIErO O00pa3oBaHMsA, B TOM YHCIE OCHAIIEHHOCTH
00pa3oBartenbHOro mpolecca (YyTBEpKIeHbI 3aMmecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«I'padoanasuTuyecKue MCcae0BAHUS COJIEBbIX TEXHOJIOT Uil »

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
18.04.01 Xumuyeckas TEXHOJIOTHUS
Marucrepckas mporpamma

«TexHomorus HCOPraHNM4Y€CKUX BEIICCTB U C0p6eHTOB H KaTaJIN3aTOPOB IJIA UX IMIPOU3BOJACTBA»

dopma 00yyeHus: OuHast

Howmep
OcHOBaHHE BHECEHUS
n3MeHeHus1/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

IIPOTOKOJI 3aceaHusl Y YEHOT O
1. coseTaNe oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTalNe oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBetalNe oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBeTalNe oT

« » 20 .
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBetaNe oT

« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
DenepajbHOE TOCYIaPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«KommiekcHasi nepepaﬁoTlca MHHEPAJBHOI'O CHIPhD>

HanpasieHue noaroTroBKu
18.04.01 XuMnueckast TEXHOJIOTHA
Marucrepckasi nporpaMmma

«Texnouaorust HCOPraHnv4eCKMUuX BCIIECCTB, COpﬁEHTOB U KaTAaJIUu3aTopoB 1JidA
HX IPOU3BOACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[Tporpamma cocTaBiieHa JI.X.H., mpodeccopoM Kadeapsl TEXHOJIOTHH HEOPTaHHUECKUX BEIIECTB

U 3JIEKTPOXUMHUYECKUX IpoueccoB M.b. Anexunoit

[Tporpamma paccMoTpeHa u o100peHa Ha 3acelaHuu Kagenpol
TEXHOJIOTUM HEOPTaHMUYECKUX BEHIECTB M JIEKTPOXUMHUECKUX TporieccoB «28» ampens 2025 r.,
poTokoi Ne 5.




1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMma coctraBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DeaepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
1o HampaBieHuto  noaAroToBku  18.04.01 Xumuueckaa mexunonozua (PIrOC BO),
peKOMeHausAMi  MeToIM4ecKOo KOMHUCCMM W HAKOIUICHHBIM OIBITOM MPETOJaBaHUs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u J1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE TUCLMIUIMHBI B
TEYEHUE OJIHOTO CEMECTpA.

Jucuunnuna «Komnnekcnasa nepepadomka MuHepaibHo20 Colpbsa» OTHOCUTCS K YacTH,
dbopMupyeMoil ydyacTHHUKaMu OOpa30BaTENbHBIX OTHOIICHUH, TUCIUIUIMH Y4eOHOro IUIaHa.
[IporpaMMa JOUCHMIUIMHBI TPEAINONATaeT, YTO OOydYalomMecs HWMEIOT TEOPETHYECKYI0 |
MPAKTUYECKYIO MOJTOTOBKY B 00JIACTH XMMHUECKON TEXHOJIIOTUH HEOPTaHUYECKUX BEIIECTB.

Heap OMCHUNJMHBI — PACIIUPECHUE W YIIIyOJIeHWE 3HAHWH W MPAKTUYECKUX HABBIKOB
IpU IOATOTOBKE MAaruCTpOB B XHUMHUKO-TeXHoyorndeckom BVY3e B oOnactTu XuMu4ecKon
TEXHOJIOTHH IePepadOTKH MUHEPAILHOTO CHIPHSI.

3agauu AMCUMIUIMHBI — O3HAKOMJIEHHE C MPOMBIIUIEHHBIMH PECypcocOeperaronmumMu
TEXHOJIOTHSIMH, HOMEHKJIATypOH M CBOMCTBAMHM IIPOMBIIUICHHBIX JKCTPareHTOB, pa3BUTHE
CIIOCOOHOCTEH K aHaIM3y U COBEPIICHCTBOBAHUIO TEXHOJOTHYECKHX MPOIIECCOB Ha MPUMEpPAX
TUIIOBBIX MPOILIECCOB M METOAOB pacueTa dKCTPAKIMOHHBIX YCTAaHOBOK, a Takxke (popMupoBaHUe
y 00y4aronuxcs CUCTEMHBIX 3HAHUI B 00JIACTH pecypcocOeperarmx TeXHOJIOTUH.

JucuuiumHa «Komnaekcnas nepepadomka MuHepaibHO20 Cbipbay TIPEToaaeTcs B 3
cemectpe. KoOHTpoip ycrneBaeMOCTH CTYJEHTOB BEIETCS IO MNPUHIATOW B YHUBEpPCUTETE
PEUTHHIOBOM CUCTEME.

PaGouass mporpamMMa AHUCHMIUIMHBI MOXET OBITh peaqu3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M DJIEKTPOHHOIO OOYYEHHS IOJIHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (01 (5714%:0)11150,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKCHUSA:



Hqu)GCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBaHue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OMbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Hay4yHo-ucc/1e10BaTe/IbCKMIl THIT 32124 NPOdeccHOHAILHOM /1esiITeIbHOCTH
Brimonaenune XHUMHYECKOE, I1K-4 Cniocoben I1K-4.1 3HaeT GpU3UKO-XMMUYECKHE [TpodeccnonanbHbIn CTaHJapT
(byHIAMEHTAIBHBIX U | XUMHUKO- CaMOCTOSITEIIBHO OCHOBBI Noy4yeHus u ucnonp3opanus | 40.011 «Cneumnanuct mno HaydyHo-
MPUKJIAHBIX PabOT TEXHOJIOTHYECKOe MIPOBOJMTH [TOMCKOBBIE | HEOPTraHMYECKUX XUMHUUYECKUX UCCIIEIOBATENILCKUM U OIBITHO-
IIOMCKOBOTO, IIPOU3BOJICTBO UCCIICTOBAHMS BEIIIECTB, CITIOCOOBI ITOTy4IEHUS KOHCTPYKTOPCKUM pazpaboTKam,
TEOPETUYECKOTO U WHHOBAIIMOHHBIX COpOEHTOB U KaTalIu3aToOpOB U YTBEPKACHHBIN MPUKA30M
SKCHEPUMEHTATBHOTO | CKBO3HBIC BHIBI TEXHOJIOTUIECCKIX TEXHUYECKHE TPCOOBAHMS K HUM MunucrepcTBa Tpyna "
XapakTepa C 1EebIo poeCCHOHAIIBHON | MTPOIIECCOB B 00JIACTH [1K-4.2 YMmeeT aHamM3upoBaTh U COLMAIBHOW 3amuThl Poccuiickoit
OIIpEIeJICHUS JESTEIbHOCTH B HOJIy4EeHHUS U IPOTHO3UPOBATH BIUSHUE MapameTpoB | Penepannu oT 04.03.2014
TEXHUUYECKUX MIPOMBIIIJICHHOCTH UCIIOJIb30BaHUS TEXHOJIOTHYECKHUX PEKUMOB U Ne 121 w,
XapaKTepUCTHK HOBOH | (B chepe HEOPTaHMYECKUX YCJIOBHH HCTIBITAaHUH Heopranundeckux | O00O0IIeHHas TpynoBas QYHKLIUSL

TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo
pa3paboTke
TEXHOJOTHYECKON
JOKYMEHTAIIH.

OpraHu3aluu u
IMPOBCACHUA HAYYHO-
HCCIIEI0BATEIbCKUX
" OIIBITHO-
KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/JICTBA).

XUMHUYECKUX BEIIECTB U
COpOEHTOB U
KaTajanu3aToOpPOB IS UX
MIPOU3BOJICTBA

XHUMHWYCCKUX BCUICCTB U I/I3,Z[eJ'II/II71 nus3
HUX Ha UX pE3YJIbTAThl, B TOM YUCJIC
Ha OCHOBC CTaTUCTUYCCKUX MCTOAOB C
MMPUMCHCHUEM BBIYHCITUTCIIHHOM
TCXHUKHU U MPUKIIAJHBIX IPOIrpaMM

ITK-5 Cnocoben
CaMOCTOSITENIEHO
OCYILECTBIIATh
pa3paboTKHy,
HaITpaBJICHHBIC HA
CO3/1aHUE HOBBIX U
COBEpPILICHCTBOBAHHE
CYIIECTBYIOIINX
TEXHOJIOTHYCCKUX
IPOIIECCOB U

I1K-5.1 3naer npobyieMbl T€OpUU U
TEXHOJIOTUM HMHHOBALIMOHHBIX
IPOLIECCOB NMPOU3BOJICTBA
HEOPraHMYeCKUX XMMHUYECKHX
BEIIECTB, TEXHOJIOTUIECKHE
BO3MOYKHOCTH, XapaKTEePUCTUKU U
0COOEHHOCTH 3KCIUTyaTaluu
000pyI0BaHUS JIJIs1 UX POU3BOJICTBA,
KPUTEPHUH OIIEHKH TEXHOJIOTHYHOCTH U
noBbIIeHUs 9)(PEKTUBHOCTH

B. IIpoBenenune

Hay4HO-

UCCJIEIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX Pa3paboTOK MpHU
UCCJIEIOBAaHUM CaMOCTOSATEIbHBIX

TEM.

(ypoBeHb kBaM(puKaIuu — 6)




000pyI0BaHUs
MIPOM3BOJICTBA
HEOPraHUYECKUX
XUMHYECKHX BEIECTB U
COpOEHTOB U
KaTaJIn3aTOPOB IS UX
MIPOU3BOJICTBA

mponeccoB MPOMU3BOACTBA
HEOPTaHNYCCKUX XUMHUYCCKHUX
BCIICCTB

I1K-5.3 Bnageer npuemamu rnoadoopa
U KOPPEKTUPOBKHU MapaMeTPOB HOBOTO
TEXHOJIOTHYECKOTO0 MpoIiecca
MIPOU3BOJICTBA HEOPTAHUYECKUX
XHMHUYECKHUX BEIIECTB, oadopa
COpOEHTOB U KaTaJIu3aTOPOB I10
pe3ynbTaTaM aHalu3a CTPYKTYPHI U
CBOMCTB MaTepHUajioB, B TOM YHUCIIE C
MIPUMEHEHHUEM BBIYUCITUTEIILHON
TEXHHUKH ¥ MPUKJIAJTHBIX TPOrPaMM




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namo:
- (U3UKO-XMMHUYECKHE CBOMCTBA PEAKO3EMEIbHBIX HIIEMEHTOB M UX OCHOBHBIX COCIMHEHUH,
- OCHOBHBIE BUJIbI PEIKO3EMEIBHOIO ChIPhS,
- crocoObl u3BledeHus: P33 U3 monynpoAyKToB nepepabOTKH anaTuta a30THOKHUCIOTHBIM U
CEPHOKUCIIOTHBIM METO/IaMU,
- OCHOBHBIE METO/bI pa3/ieJeHUs NPpUPOJHON cMecu P30 Ha MHAMBUAYAIbHBIE 3JIEMEHTHI.
Ymemy:
- nojoOpaTh B3KCTPareHTbl M aacopOeHThl (MOHOOOMEHHUKH) Ul KOHKPETHBIX IPOLECCOB
pas3ziesieHus: U OYUCTKH,
- COCTaBUTb U pacCUUTaThb MAaTEPUAIbHBIE IOTOKU IPOLIECCA, UCXO/1S U3 3aJlaHHBIX YCIOBUIA;
- COCTaBUTb MPUHIUIHAIBEHYIO TEXHOJIOTHYECKYIO CXEMY,
- IPOBECTU TEXHOJIOIMUECKUN PacUeT IKCTPAKLIMOHHOIO KacKaja;
Braoemy:
- METO/IaMU IMOJIy4eHUs] 1 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX,
- HaBBbIKaMU paboThI ¢ 1a00PATOPHBIMH YCTAHOBKAMH,
- METOJIaMU pacyeTa SKCTPAKLIHOHHBIX MPOLIECCOB,
- CBEJICHUSIMU 00 OCOOCHHOCTSIX TEXHOJIOTUHA M 000PYIOBaHHUS.

3. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
u. 4,
OO0mast TpyA0eMKOCTb 1M CHUILTTHHBI 5 180 135
KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 1,89 68 51
Jlekuun 0,47 17 12,75
[IpakTuueckue 3ansatus (I113) 1,42 ol 38,25
CamocrosiTesibHas padora 2,11 76 57
CamocTrosTenbHOE U3yUYE€HHE Pa3/IeTIOB JUCIUILIMHBI 2,11 76 57
Buj xonTpoas: JK3aMeH
JIK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMexyTOYHAast aTTECTaIHsI 0,4 0,3
1
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpO.IS: JK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB
Ne ni/m Paspen qucuunIMHbI Bcero Jlexnun Tpak. Cam.
B 3aH. padora

1 Pazjnen 1. ®u3uko-xuMn4eCKue OCHOBBI NPOIECCOB 72 13 28 31
u3BJIeYeHus U pa3aenenus P39

5 Pazjen 2. TexHo10rusl M pacyeT NPOLECCOB U3BJICYEHHS U 72 4 23 45
pa3nenenus P39
HUTOI'O 144 17 51 76
OK3aMeH 36
HUTOTI'O 180 17 51 76




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

Pasznen 1. ®U3MKO-XUMUYECKHE OCHOBBI MIPOLIECCOB U3BICUEHUS U pa3aeieHus P30

Kparkas wucropusi pa3BuTHUS pecypcocOeperaronmx TEXHOJOTUM B  TEXHOJIOTHHU
HEOpraHu4yeckux BemecTB. duznueckue M XUMHUYECKHE cBodcTBa P30 M ux coeauHeHMHil.
Crpykrypa aroMoB. DPU3HKO-XUMHYECKHE CBOMCTBA METAUIOB W WX HOHOB. (OCHOBHBIC
XHMHYECKHE coelrHeHUus M ux cBouctBa. Oxcunbl. ['mapokcuabl. Hutpatel. ['asoreHubl.
Kap6onatel. Oxcanatel. KoMiekcHbie coequHeHns. VIOHBI JIAHTaHOHMIOB B BOJHBIX PacTBOpPAX.
Crenenu okucienus noHoB P3D. CoeanHeHns ¢ aHOMaJIbHOM CTEIICHBIO OKHUCIICHMS,

OcHOBHbIE BUJBI PENKO3EMENBHOTO ChIpbs. bacTHe3uT. Jlonaput. Monanut. KceHotnm.
Anatut. PacnpoctpaneHHocts B npupojie. Coneprkanrie P32 B pyJnax u KOHIIEHTpaTax.

Pasnen 2. TexHonorust u pacueTr npoLeccoB U3BJICUCHUS U pazzaesenus P32

Nzsneuenne P30 mpu mepepaborke amarurta. Pacnpenenenue P33 B momympomaykrax
nepepaboOTKU amaTUTOBOIO KOHIIEHTpAaTa a30THOKUCIOTHBIM MeToioM. Pacmpenenenue P30 B
MOJIYIPOJYKTaXx MEepepadOTKH  amaTUTOBOTO  KOHIIEHTpAaTa CEPHOKUCIOTHBIM  METOJIOM.
TexHomornueckre cxembl BblAcNeHUS P30 mnpu mnepepaboTKe amaTuTOBOrO KOHIIGHTpaTa
A30THOKUCIIOTHBIM U CEPHOKUCIOTHBIM METOAaMH.
Pa3nenenne npupoanoir cmecu P30 Ha MHAMBUAYalNbHBIE 3JIEMEHTbl M IOJYYEHHE YHMCTBIX
WHIUBUIYAJIbHBIX COeNMHEHUH. OKHUCINTEIbHO-BOCCTAHOBUTEIIBHBIE METObI pa3/IeiICHUS.
Breinenenune nepus. Beinenenne eBpornus. Paznmenenue cmecn P35 MOHOOOMEHHBIM METOJIOM.
Paznenenne cmecu P3D xunkoctHOM 3kcTpakiuen. IlomHble cxeMmbl pa3feneHUs U OYUCTKU
P33. AmnmaparypHoe odopmiieHHe SKCTPaKIMOHHBIX IpoleccoB. MeTonsl pacuera
HKCTPAKIIMOHHBIX KACKaJIOB.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Pa3zgen | Pasnen
Ne B pe3synbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJKEH: 1 5
3HaTh:
{ |~ TCOPETHUECKHE  OCHOBBI  TOJNY9YECHHs — HEOPTAaHMMECKMX — NPOJAYKTOB € TOMOLIBIO + +
pecypcocOeperammx TEXHOJIOTHIH;
2 | — XapakTepHUCTUKH MPOMBIIIJICHHBIX SKCTPArCHTOB; MEXaHU3MbI PEAKIIHA SKCTPAKIIUN METAJLIOB; + +
— OCHOBHBI€ TUIBI U KOHCTPYKIIUM alllapaToB JIsl POBEACHUS SKCTPAKIIMOHHBIX ITPOILIECCOB;
3 |~ TexHoOrMIO M 001111€e TPUHIUITBI OCYIIECTBICHUS 3KCTpflKIII/IOHHI)IX MIPOIIECCOB; + +
— aCIEKThl MPUMEHEHHUS SKCTPAKIMOHHBIX TEXHOJOIMH B MPOU3BOJCTBE HEOPTraHUYECKUX
BCIISCTB
YMmerhb:
4 |~ MCHOJNB30BATL METOJIBI HCCIIENIOBARMSA H ONIPE/ICIICHUS TEXHOJIOTHYECKHUX TapaMeTPoB + +
SKCTPAKIITMOHHBIX MPOLIECCOB;
5 |~ AHAIM3HPOBATHL B3AHMOCBA3H TEXHOIOIMYECKMX MAPaMETPOB U a3 dexTuBHOCTH TIpoliecca U + +
KauecTBa MPOAYKITUH;
6 |~ MPOBOJMTH SKCIIEPHMEHTBI 110 3a/IAHHBIM METO/IMKAM; + +
— aHAJIM3UPOBATH PE3YJILTATHI IKCIIEPUMEHTOB.
Biaagern:
7 | — MeTrogamMu KaueCTBEHHOT'O U KOJWYECTBEHHOTO aHAIN3a HEOPTraHUYECKUX BEIIECTB; + +
g |~ METOJaMU TEOPETHYECKOTO H OKCIEPUMEHTANBHOIO HCCIIEI0BAHNS TEXHOIOTHIECKHX + +
MIPOIIECCOB MPOM3BOJICTBA HEOPTaHUUECKHUX BEIIECTB U MATEPUAJIOB;
9 | — MeTogaMu MOCTPOCHHMS M ONTHMH3AINH TEXHOJIOTHICCKIX CXEM. + +

B PE3YIbTATC OCBOCHUA NTUCHUIIIIMHBI CTYACHT JOJI?KCH HpI/I06peCTI/I CJICAYIOIINC npogeccuonaibhble Komnemenuuu u

UHOUKAMOPBL UX 0OCHIUNCCHUS:

Kox i nanmenosanue ITK Koa u HauMeHOBaHUe MHIUKATOPA AOCTHKEHUS
MK
[1K-4 CriocobeH caMOoCTOSTENEHO [1K-4.1 3naeT pU3UKO-XMMHUYECKHE OCHOBBI
MIPOBOJIUTH IMTOMCKOBBIE UCCIIETOBAHMS MOJTYYSHHUS U HICTIOJIb30BaHHS HEOPTaHUIECKUX
10 |MHHOBAIMOHHBIX TEXHOJIOTMUYECKUX XUMHUYECKHX BEILECTB, COCOOBI MOTYUYESHUS + +
MIPOIIECCOB B 00JIACTH MOTYYEHHS U COpOEHTOB U KaTaJN3aTOPOB M TEXHUYECKHE
MCIOJIb30BAHUSI HEOPTaHUYECKHX TpeOOBaHUs K HUM




XHUMHUYCCKUX BCUICCTB U COp6eHTOB n
KaTaJIM3aToOpOB IJIA UX NPOU3BOJACTBA

[1K-4.2 YMmeeT aHaIM3upOBaTh M MPOTHO3UPOBATH
BIJIMSIHHUE TAPAMETPOB TEXHOJOTUYECKHUX PEKUMOB
U YCJIOBHUM UCIIBITAHUNA HEOPTaHUYECKUX
XUMHUYECKUX BEIECTB U U3JIETUN U3 HUX Ha UX

1 pe3yabTaThl, B TOM YKCIIC HA OCHOBE
CTAaTHCTUYECKUX METOJ/IOB C IPUMEHEHUEM
BBIYUCIIUTEIILHOM TEXHUKHU M MTPHUKIIATHBIX
IPOrpaMm
ITK-5 CriocobeH caMmocToATeIbHO [1K-5.1 3Haet nmpoOaeMbl TEOPUHU U TEXHOJIOTUU
OCYIIECTBIISThH pa3padOTKH, HAIIPABJICHHBIC | HHHOBAIMOHHBIX ITPOIIECCOB IMMPOU3BOJICTBA
Ha CO3J[aHHE HOBBIX M COBEPIICHCTBOBAHUE | HEOPTaHMYECKUX XMMUYCCKHUX BEIECTB,

12 |cymiecTBYIOIMUX TEXHOIOTHICCKUX TEXHOJOTHYECKHE BO3MOKHOCTH, XapaKTEPUCTHKU
MPOIECCOB M 000PYIOBAHUS IPOM3BOJICTBA | U OCOOCHHOCTH DKCILTyaTallii 000pYI0BaHUS JIJIs
HEOPTaHMYECKUX XUMUYICCKUX BEIIECTB H WX MPOU3BOJICTBA, KPUTCPUH OLICHKH
COpOCHTOB U KaTaau3aTOPOB JJISl UX TEXHOJIOTUYHOCTH M MOBbIIICHUS ) heKTHBHOCTH
IIPOU3BOJICTBA [1K-5.3 Bnaneet npuemamu nogbopa u

KOPPEKTHPOBKH ITapaMeTpOB HOBOTO
TEXHOJIOTUYECKOTO MpOoIecca MPOU3BOJICTBA
13 HEOPraHMYECKUX XUMUYECKUX BEIIECTB, Moa00pa
14 COpOEHTOB U KaTaJIU3aTOPOB IO pe3yJibTaTaM

aHaJM3a CTPYKTYphl U CBOMCTB MaTEpUaloB, B TOM
YHClie C IPUMEHEHUEM BBIYMCINUTENbHON TEXHUKU U
MPUKJIAJAHBIX TPOTrPaMM
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHbIe TEMbI MPAKTHYECKUX 3aAHATHIH MO AUCHUILIMHE.

Ne paznena .
Ne n/mt HHCLI:HH?IHHH TeMbl NPaKTUYECKUX 3aHATUN Yacsl
[TpakTueckoe 3anstHe 1. - Pacuer MakcUMalbHO
1 1 BO3MOKHOH €MKOCTH HEUTPaAJIBHOTO v
dochopoprannyeckoro JKCTpareHTa 1o

U3BJICKAEMOMY METAJLTY.

IpakTnyeckoe 3ausiTMe 2. Pacuer H30TEpMBbI
2 1 OKCTPAKIMM  a30THOM  KHUCJIOThl  HEUTpanbHbIMU | 7
KHCIIOPOJICOIEPKALIMMH SKCTPAreHTaMHU.

IIpakTnyeckoe 3aHsaTHe 3. Pacuer koaddummenta
KOHIEHTPUPOBAHUSA METa/NIOB B IMOCIEA0BATEIbHBIX
orepanusx AKCTPAKUU-PEIKCTPAKIIUI pu
MCIOJIb30BaHUHU KapOOHOBBIX KUCIOT.

IIpakTnueckoe 3aHsITHE 4. O6cyxnenue
TEXHOJIOTHYECKUX cXeM BblgesneHus P30  npu
nepepaboTke araTUTOBOTO KOHIIEHTpaTa
A30THOKHCJIOTHBIM M CEPHOKUCIOTHBIM METOAMH.

IIpakTnyeckoe 3ansaTHe S. Pacuer konudecTBa
CTyNEHEHl B 3CTPAKLIMOHHOM IPOTUBOYHOM KacKaje
5 2 JUIsl paszaeneHust cMexHblXx P3D Ha ocHoBe (akTopoB | 6
pasaciicHusa U 3aI[aHHOI7I YUCTOTBI IIOJYYaCMbIX
IIPOJIYKTOB.

IIpakTuyeckoe 3ausitue 6. Pacuer Ttpebyemoii
E€MKOCTH JKCTPaKIMOHHBIX alllapaToB Ha OCHOBE
JAHHBIX O COJCPXAHWU METAJUIOB B PaBHOBECHBIX
dazax

IIpakTuyeckoe 3ansaTue 7. Pacuer Tpebyemoit
€MKOCTH HKCTPAKIMOHHBIX aNmnaparoB Ha OCHOBE
JaHHBIX O CKOpPOCTH pacCCllauBaHUsA OMYJIbCHUHU U
3a/IaHHOW TPOU3BOAUTENBHOCTH.

IIpakTuyeckoe 3ansaTue 8. Pacuer onepanmit
8 2 PESKCTpPAaKIMM  MpPU MPOBEAEHUU  IPOLIECCOB B | 5
NEePUOANYECKOM M HENIPEPHIBHOM PEKUMAX.

6.2 JlabopaTopHble 3aHATHSA

JlaGopaTopHblii  HpakTUKyM 1o aucuuiiiuHe  «Komniekcnaa  nepepadomka
MUHEPANbHO20 CHIPHAY HE TIPELYCMOTPEH.

7. CAMOCTOSTEJIBHAS PABOTA

CamocrodrenbHas paboTa MPOBOJUTCA C IENbI0 YIIyOJeHHUs 3HAHUN MO AMCHMIUIMHE U
IIPEAYyCMaTpPUBAET:

— O3HAKOMJICHHE U NMPOopabOTKy PEeKOMEHI0BaHHOM JIUTEPaTyphl, paboTy ¢ 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKJIIOYas TMEpeBOAbl NYyOJMKAaIMii M3 HaydHbIX KYpHAJIOB,
nuTUpyeMsix B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— yuactue B cemuHapax PXTY um. M. MenneneeBa no TeMaTuke TUCIUILINHEI,
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— TOJTOTOBKY K BBIITOJHEHHIO KOHTPOJBHBIX PadOT IO MaTepHaiy JIEKIIMOHHOTO Kypca,

— TMOATOTOBKY K Claue IK3aAMeHd.

[TmanupoBaHKe BPEMEHHM Ha CaMOCTOSTEIbHYIO padOTy, HEOOXOIUMOIrO Ha H3Y4YCHHUE
JTUCIUIUIMHBI, CTYACHTaM JIydIllleé BCErO0 OCYIIECTBISTh HAa BECh MEPHOJ H3YUYCHHS,
npeaycMaTpuBas MPH 3TOM PEryISIPHOE IMOBTOPCHHE INPOWICHHOTO MaTepuaia. Matepual,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO pETyJSpPHO JOIMOJHATH CBEICHUSMHU U3
JUTEPAaTypHBIX HCTOYHHMKOB, TMPEJICTABICHHBIX B paboueir mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJIATh KPATKUH KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (PUKCHPOBaHUEM OMOIHOrpadUuecKuX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMS JUCIHAIIJIMHbI

CoBOKyIHAsE OIEHKA M0 JUCIUIUIMHE CKJIAJbIBACTCS W3 OICHOK 32 BBIOJIHCHUE
KOHTPOJIbHBIX PaboT (MakcuMmasibHas oreHka 60 0auioB) W MTOTOBOTO KOHTpOJISI B (hopMme
Ikzamen (MakcumanbHas oneHka 40 6ayos).

8.1. Borpocs! 1Jisi MPOMEKYTOYHOT0 KOHTPOJISI 0CBOECHHS THCIUTIIUHBI
8.1.1 IpumMepbI BONPOCOB K KOHTPOJILHOM padoTe mo pasaeny 1

1. ®uzuueckue u xummuueckue croiictea P33. Uem oOycnoiieHa 6J11u30CTh cBoiicTB P337?

2. OCHOBHBIE XMMHUYECKHE COCTMHEHHS U X cBoricTBa. Okcuabl. ['mapokcuabl. Hurpatsr.
["anorenunapl. KapOonatel. OkcanaTsl.

3. KoMmiekcHBIE COeJUHEHMS.

4. VloHbl TaHTAaHOUIOB B BOJHBIX PaCTBOPAX.

5. V3MeHeHuss KOHCTAHT PaBHOBECHS C 3aBHCUMOCTH OT IOPSJIKOBOTO HOMEpa JIAHTAHOW/IA.
Terpananbiii 23peKT.

6. Crenenu okucienusa nonos P33. CoequHeHHs ¢ aHOMaJIbHOM CTEIICHBIO OKHUCIICHMS,

7. OCHOBHbBIE BHJIbI PENKO3EMENBHOTO chbipbsi. bactHe3uT. Jlomaput. Monauut. KceHotum.
Amnarut. PacpocTpaHeHHOCTh B PUPO/IE.

8. YCTOMUHMBOCTE BAJICHTHEIX COCTOSHUM P30.

9. TpebGoBanusi K ypOBHIO YHMCTOTHI P33, mpuMeHsSEMBIX B DJIEKTPOHHKE, ONTHKE, aTOMHOM
TEXHUKE U JIp. OTPACIIfX.

10. OcHOBHBIE BUbI SKCTPAr€HTOB, MPUMEHSIEMBIX B TEXHOJIIOTHH pa3aeneHus P30.

8.1.2 IIpumepsbl BONPOCOB K KOHTPOJIbHOI padoTe 1o pasaeny 2

1. Conepxanue P30 B pynax U KOHIEHTpaTax.

2. Pacnpenmenenne P30 B monympoaykTax —IepepaOOTKH — alaTUTOBOTO  KOHIIGHTpaTa
A30THOKHUCIIOTHBIM METOIOM.

3. Pacnpenenenme P32 B mnomympoaykTax TepepadOTKM  amaTUTOBOTO KOHIIEHTpaTa
CEpHOKHCIIOTHBIM METOJIOM.

4. Ilpo6nema nmepepaboTku docdorurca ¢ MOMyTHBIM U3BIeUeHHEM P30,

5. TexHonmornueckue cxembl BblIeneHuss P30 mpu mepepaboTke amaTUTOBOIO KOHIIEHTpara
A30THOKHUCIIOTHBIM METOJIOM.

6. TexHonmornueckue cxembl BblneneHuss P30 npu mepepaboTke amaTUTOBOIO KOHIIGHTpAaTa
CEpHOKHCIIOTHBIM METO/IaMH.

7. Pa3nenenue npuponHoi cmecu P30 Ha MHAMBHIYyaNbHbBIE 3JIEMEHTHI U MOJTYYE€HHE YHCTBIX
WH/IMBUYAIbHBIX COSTUHEHHH.

8. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE METOJbI pasjeneHus. Boiienenue uepus. Boiienenue
€BPOTIHSL.
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9. OcoOEHHOCTH TEXHOJIOTHH BBIICIICHUS UTTPHUS U3 IPUPOTHOM cMecHu P30.

10. ITonHble cXxeMbl pa3zaeneHus u ouucTku P33.

11. AnnapaTtypHoe opopmIIeHHE YKCTPAKIIMOHHBIX MTPOILECCOB.

12. DKCTpaKTOPHI THUIA CMECUTENIb-OTCTOMHUK.

13. IleHTpOOEIKHBIE SKCTPAKTOPHI.

14. Tepmuueckoe ob6opymoBaHuE IJIs TOTy4YeHHE OKCUA0B P30 13 okcanaToB U KapOOHATOB.
15. MeTobl TiTyOOKON TOOYUCTKH OKCHIOB P30 oT mpumeceit XxpoMopOpHBIX METAJIJIOB.

[To xaxm0¥ KOHTPOIBHOM paboTe MaKkcuMasbHas oreHka 30 6amioB.
8.2. Bornpochl it MTOTOBOr0 KOHTPOJISI 0CBOEHMS TUCHHMILUIUHBI (IK3aMeH)

bunersr k 3x3aMeHy (HOPMUPYIOTCSI HA OCHOBE BOIPOCOB K KOHTPOJBHBIM paboTaM IO
paznenam 1 u 2 (m. 8.1).

8.3. CtpykTypa n npuMepbl 3K3aMeHAIlMOHHBIX OHJIeTOB
VYyeOHoil mnporpammoit aucuuiuiMHbl «KoMiiekcHas nepepaboTka MHHEpPaIbHOIO

CBIPBS» TIPEyCMOTPEH SK3aMeH.
[Tpumep OuteToOB:

«Ymeeporcoaro» MuHHMCTEPCTBO HAYKHU U BbiclIero oopasosanus P®
H.0.3a6. kageopori THB u Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET
o171 umenn JI.M. MenpaeseeBa
Jlemewes /1.0.. 18.04.01 XumMu4yeckasi TEXHOJIOTHSA

Marucrepckasi nporpaMMa « TexHOJI0rHsI HECOPTAHHYECKUX
BellleCTB, COPOEHTOB M KATAJIU3ATOPOB JJIsl UX
« » 2022 NPOM3BOACTBA»
Jucuumimna «KomniiekcHas nepepadorka MUHEPAJIbHOIO
ChIPbS»

buier Ne 1
1. ®uszuueckue n xumudeckue cpoiictBa P3D. Uem oOycnomieHa OJIM30CTh CBOWCTB
P397?
2. OCHOBHBIE BHJIbI SKCTPAreHTOB, TPUMEHSIEMBIX B TEXHOJIOTHH pa3jaenenus P30.
3. Pacnpenenenne P32 B momympoaykTax nepepabOTKH amaTUTOBOIO KOHIIEHTpaTra
CEpHOKHCIIOTHBIM METOJIOM.

MaxkcumanpHas oreHka 3a orset — 40 0amios.

q)OHI[ OLCHOYHBIX CpPCACTB MNPUBEACH B BUAC OTACIBHOIO AOKYMCHTA, ABJIAIOLUICTOCS
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa30BaTeJ'IBHOfI porpaMMal.

9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. PexoMeHnayemasi JuTepaTypa
A. Ocnoenan numepamypa

1. Muxaiimnuenko A.M., Muxmun E.b., [TarpukeeB FO.E. PeakozemensHble MeTaiuibl. — M.:
Mertannyprus, 1987. — 282c.
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2. SIromun I'.A., Cunerpu6oBa O.A., UekmapeB A.M. TexHOIOTHS PEIKUX METAIJIOB B aTOMHOMU
TexHuke. — M.: Briciras mkoita, 1974. — 344 c.

9.

10.

11.

12.

13.

b. /lononnumenvnan iumepamypa
XuMHS W TEXHOJOTHUS peAKMX W paccesHHbIX diemeHToB. T. 1—3 /Ilog pen. K.A.
Bosabsmakosa. — M.: Bricmias mkoia, 1976. — 368; 359; 320 c.
Kopmynos B.I'., Pesnuk A.M., CemenoB C.A. Ckanguii. — M.: Metamnyprus, 1987. — 184
c.
CoenuHeHus penKko3eMeNIbHBIX 3JeMeHTOB. KapOoHaThl, OKcajaTbl, HUTPAThl, THUTAHATHI
/Komuccaposa JI.H., Hlankuit B.M., [lymkuna I'.. u np. — M.: Hayka, 1984. — 235 c.

Boapaman I''M., 3enukman A.H. Teopus ruapomeTauiyprudeckux MpoueccoB. — M.:
Mertannyprus, 1993. — 400 c.
MeperykoB M.A. IIporiecchl KHAKOCTHOM SKCTPAKUMHU B I[BETHOM MeTaLIypruu. — M.:

Mertannyprus, 1985. — 222 c.

OcHoBbl xxunkocTHOM dKcTpakiumu / [lox pen. SAroguna I'.A. M: Xumus, 1981, - 400 c.
BepectoBoii A.M. XuakoctHas 3KcTpakmusi (MHXXEHEPHBbIE METOAbl pacuera) // A.M.
bepectonoii, I.H. benornasos, /l.: Xumus, 1982 - 208 c.

Koctpomuna H.A. Kommnekconarsl peako3eMenbHbIX 3eMeHToB. — M.: Hayka, 1970. —
220 c.

PenxoszemenbHbie 2meMeHThl. Texnomorus u mnpumenenue: I[lep. ¢ anrn. /Ilox pem. @.

Buwmianu. — M.: Metamnyprus, 1985. — 375 c.
baunypkun I'.A., Jxypunckuii b.®., Tananaes M.B. OcoOeHHOCTH KpUCTATIIOXUMHUU
COCTMHCHUH pelIKO3eMeNbHBIX dieMeHTOB. — M.: Hayka. 1984. — 230 c.

Houunte! B xumuueckoi Texuonoruu / [lox pen. Hukonsckoro B.T., Pomanosa I'. J1.: Xumus

1982. - 416 c.

Hopruoii K., Tumopeer H.U. KucnopoaHsle COEMHEHHS PEIKO3EMENbHBIX IEMEHTOB:
CnpaBounuk. — M.: Meramnyprus, 1986. — 480 c.

benormazos M.H. Teepnodasueie 3xkcTpakTopsl. MHkeHepHbIe MeToabl pacuera. J.: Xumus
1985. - 240 c.

9.2. PexoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYEeCKOH nHGopManun

PaznaTouHbIi WILTIOCTPATUBHBIN MaTepUal K JEKIHSIM.

[Ipe3enTanuu k JeKUUAM.

HayuHo-TexHHuecKue KypHabl:

- Kypnan pusudeckoit xumuu ISSN: 0044-4537

- Kypnan «Xumuueckast npoMblnuieHHocTs cerogus» ISSN 0023-110X

- Kypnan «Teopernueckne ocHOBBI xummuaeckoit Texnomorum» ISSN: 0040-3571
- Kypnan «Xumnueckas rexHonorus» ISSN: 1684-5811

- Kypnan «Kunernka n katanus» ISSN: 0453-8811

- Kypnan «DPU3NKOXUMHUS TOBEPXHOCTHU U 3amuTa Mmatepranon» ISSN 0044-1856
- Kypnan npuknannon xumun ISSN 0044-4618

- Journal of materials science ISSN: 0022-2461

- Journal of Colloid and Interface Science ISSN: 0021-9797

- Kypnan «Microporous and Mesoporous Materials» ISSN: 1387-1811

Pecypcbl nHpOpMaIMOHHO—TENEKOMMYHUKAIIMOHHOM ceTH MHTepHeT:
3aka3 JuTepaTypbl, PyCCKOSI3bIYHBIE U3TAHUS
— http://www.galvanicrus.ru
— http://www.galvanicworld.com
— http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access
— http://bookfi.org/g/ - BookFinder. Camas Ooibinasi 3JeKTpOHHas OMOIMOTEKAa pyHeETa.
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[Touck KHUT U )KypHAJIOB

— http://www.rsl.ru - Poccuiickas ['ocynapcrBennas bubnmoreka

— http://www.gpntb.ru - TocymapcTBeHHast myOJIMYHAs HAaydHO-TEXHHYECKas OHOIHOTEKA
Poccun

— http://lib.msu.su - Hayunas 6ubaroTeka MOCKOBCKOTO rOCYIapCTBEHHOIO YHUBEPCUTETA

— http://window.edu.ru - TTonHOTeKCTOBast OMOJIMOTEKA YYEOHBIX M y4eOHO-METOJMUECKHX
MaTepuaioB

— http://abc-chemistry.org/ru/ - ABC-Chemistry
uHpopMmanus

— http://www.fips.ru/cdfi/fips2009.dll - Caiitr DUIIC. Nupopmarus o maTeHTax
—http://findebookee.com/ - mouckoBas cucrema 1Mo KHUram

— http://elibrary.ru - Hay4nas snekTpoHHas OnOIHOTEKA.

becnnarnas HaydHasd XHUMHWYCCKasa

9.3. CpeacrtBa obecneyeHusi 0CBOECHHS THCIUTIIUHBI
Jlns  peanuzanuu  paboueil  mporpaMmbl  MOATOTOBICHBI  CIEAYIOIIUE
o0ecrieueHns OCBOECHHUS JUCHUITJINHBI:

cpeacrBa

— KOMIIBIOTEPHBIE MPE3CHTAI[MM UHTEPAKTHBHBIX JICKIUH — 8, (00Iee Yyucio cliaiiioB —
320);

— 0aHK TECTOBBIX 3aJaHH JJII TEKYIIETO KOHTPOJS OCBOCHHS TUCIUILIMHBI (OOIIee
YKCII0 BOIPOCOB — 41);

— 0aHK TECTOBBIX 3aJaHHUI JIJII UTOTOBOTO KOHTPOJIS OCBOCHHUS JUCIUIUIHHEI (00IIee
yrcsi0 Borpocos — 30).

10. HEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOT' UM,
HNCHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannonnyro HOJIEPKKY U3Y4YEHUS JUCLUIUIAHBI OCYILIECTBIISET
Nudopmanmonno-o6ubamoreunsiii nentp (MBL)) PXTY wum. JI.M. MenpaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH W Hay4yHOH
JUTEpaTypoi, HEOOXOIUMOMN AJIsi OpraHu3alMyu 00pa30BaTENBLHOIO Mpolecca MO JAUCHUIIIMHE.
®onx UBL] wa 01.01.2025 r. coctaBnser 1 563 142 sk3.

DeKTpOHHBIE HHPOPMALIMOHHBIE PECYPCHI, 10CTyMHbIe oab3oBarensiM PXTY um. 1.
Menneneesa B 2025 roxy (2 kBapTai)

PexBu3uTHI 10r0BOpa

(HOMep, Aara 3aKJIIYCHUs, CPOK

XapakTepucTiKa 0HOJIMOTEYHOTO

Ne IJICKTPOHHbIH AercTBHA), ccblIka HA calT IBC, (ponna, nocryn Kk KoTropomy
peeype CyMMa J10roBOpa, KOJIMYeCcTBO NpeaoCcTaBJIseTcs 10r0BOPOM
K04 el
1 ONEKTPOHHO - [IpuHaanexHOCTh — COOCTBEHHAs DJEeKTPOHHBIE BEPCUU YUEOHBIX U
O6ubnuoreyHas PXTY. Hay4HBIX U31aHui aBTopoB PXTY
cuctema UBI] Ccounka Ha caiit ObC — o Bcem OOII.
PXTY um. http://lib.muctr.ru/
J.N.MenneneeBa Hoctyn st nonb3oBareneit PXTY
(ra 6a3ze AUBC ¢ M00OT0 KOMITBIOTEPA
«pbucy)

2. | CAS SciFinder
Discovery Platform

[IpuHaIe)KHOCTE — CTOPOHHSIA
HanmoHaneHas noamnucka

CAS SciFinder Discovery Platform -
mwiardopma, cozgannast Chemical
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(MunoOGpnayku+ PODON)
Nudopmanmonnoe nmucekmo POOU
ot 05.05.2025 r. Ne 327

C 01.01.2025.r. o 30.06.2025 r.
CcrlIKa Ha caiT-

https://scifinder-n.cas.org

KonmuecTBo kitoueit — noctyn 1uist
noie3oBareieit PXTY no IP-
aZpecaM HEOrpPaHUYEH.

Abstracts Service noapaszaeneHIeM
AMEpPUKaHCKOTO XUMHUYECKOTO
o01ecTBa.

CAS SciFinder - onnaita-cepsuc,
o0ecTeYnBarOIIUI IIOUCK U aHAIIU3
uHpopmaIu B 00J1aCTH XUMHUH,
ouoxumu, hapMareBTHKH,
TCHETUKHU, XUMHUYECKOW MH)KEHEPHUH,
MaTepHaIOBEICHHS,
HAHOTEXHOJIOT A, (PU3UKH,
I'€0JIOTUH, METAJLTYPTHUH U APYTHX
CMEKHBIX JTUCIHMILIHH.

Wiley Journals
Database

[IpuHaIeKHOCTD — CTOPOHHSAA
HanumonansHas mommcka
(Muno6puayku+ PODIN)
HNudopmannonnoe nmucemo POOU
ot 05.05.2025 1. Ne 326, 329

C 01.01.2025.r. mo 30.06.2025 r.
CchlIka Ha caiT-
https://onlinelibrary.wiley.com
KonnuecTBo Kiroueit — 1octyn aJist
nons3oBareneir PXTY no IP-
aJpecaM HEOrpaHUYEH.
Hactpolika yganeHHoro nocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. —
KpyIHeIIee akaeMU4ecKoe
W3/1aTeNbCTBO C
MYJIbTUAUCIUITTUHAPHBIM
KOHTEHTOM. B mopTdonmo
u3narenbcTBa 6osee 1600 HayIHBIX
peLeH3upyeMBIX KypHaioB, 22 000
KHHUT 1 MOHOTrpadui, a Takxe 250
CIIPABOYHHUKOB M SHITUKJIIOTICTUH.
Wiley Journal Database u Wiley
Journal Backfiles —
MOJTHOTEKCTOBBIE KOJUICKIINH,
KOTOPBIC BKIIIOYAIOT B CeOsI KaK
TEKyIlIHe, TaK U apXUBHBIC BBIITYCKU
u3 6onee yem 1700 xypHanos
U3/IaTENIbCTBA, OXBATHIBAIOIIHE
Takue 00JacTH Kak TyMaHUTapHbIE,
€CTECTBEHHBIE, OOIIECTBEHHBIE U
TEXHHUYECKUE HAYKH, a TAKKE
CEJIbCKOE XO03sIIICTBO, MEIUILIUHY U
3/paBOOXpaHEHUE.

I'myOmna nocryna:

1997 - 2004 rr. (mo 30.06.2025 1.);
2025 r. (6eccpouHO)
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Questel. baza
nmaanbix Orbit
Premium edition

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
HNudopmanmonnoe nuceMo POOU
oT 25.04.2025 1. Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
Ccbuika Ha caiT-
https://www.orbit.com

KonnuecTBo kitoueit — noctyn ajist
nonbs3oBarenend PXTY o IP-
ajJipecaM HEOrpaHUYEH.

VY naneHHslid 10CTYN K pecypcy
TosIbKO uepe3 SAML (Security
Assertion Markup Language)
ayTeHTH(HUKAITHIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6a3a
JTAaHHBIX MTATEHTHOTO MOKCKA,
o0benuHsroNIas HHGOPMAIIHIO O
6oree yem 122 MuIMoHax
NaTeHTHBIX MyOJIMKaIUH,
noJjiydyeHHyto u3 120
MEXTYHAPOJIHbBIX MaTEHTHBIX
BeIIOMCTB, BKIItouas Pocllarenr,
Bcemupnyto opranuzanmio
WMHTEJUIEKTYaIbHOW COOCTBEHHOCTH
(BOUC), EBpornelickyro maTeHTHYIO
opranm3anuio. ba3a Bkitouaer He
TOJIKO 3apErUCTPUPOBAHHbBIC
MATEHTHI, HO ¥ JIOKYMEHTHI OT
CTa/IUU 3aBKU J0 PETUCTPAIUU.
BonbIIMHCTBO TOKYMEHTOB
COJIep>KaT aHHOTAIIUU HA
AHTTIUICKOM SI3bIKE, MTOJIHBIE TEKCThI
JIOKYMEHTOB TIPUBOISTCS HA S3BIKE
OpUTHHAJA.

DNEeKTPOHHBIE
pecypcsl
HN31aTCJIbCTBA
SAGE Publications
eBook Collections

[IpuHaAIeKHOCTH — CTOPOHHSIS
HammonaneHaas noammcka
(Muno6puayku+ PODU)
NudopmannonHoe nucekmo PODOU
oT 30.10.2022 r. Ne 1403
C01.11.2022.r. — GeccpouHo
CchllIKa Ha calT —
https://sk.sagepub.com/books/discip
line

KonuuecTBo Kkimtoueit — 10oCTyIn Jyist
noap3oBareneii PXTY mo IP-
aJpecaM HEOrpaHUYEH.

eBook Collections -
MIOJTHOTEKCTOBAsT KOJUICKIIUS
3JICKTPOHHBIX KHUT (MOHOTpadwmit)
uznatenberBa SAGE Publications mo
Pa3JIMYHBIM 00JIACTSM 3HAHH.

I'myOuna goctyna: 1984 - 2021 rr.

World Scientific
Publishing Co Pte
Ltd.

baza ganHbIX
World Scientific
Complete eJournal
Collection

[IpuHagIexxHOCTh — CTOPOHHSS
HammonaneHas noammcka
(MunoOGpnayku+ POOU)
Nudopmannonnoe nucekmo POOU
oT 15.06.2023 r. Ne 883
C01.11.2022.r. no 01.06.2025 r.
CchllIKa Ha calT-
https://www.worldscientific.com

KonunuecTBo kiatoueit — 1ocTym 1
noJip3oBareiier PXTY mo IP-
aJpecaM HEOrpaHUYEH

World Scientific Complete eJournal
Collection —
MYITbTUANCIUILTHHAPHAS
MTOJTHOTEKCTOBASI KOJUTCKITHS
KYPHAJIOB MEXTYHAPOIHOTO
HayyHoro uzaareiabcrsa World
Scientific Publishing, koTopas
OXBAaTbIBACT TAKUEC TEMATHUKHU, KaK
MaTeMmartuka, pusmka,
KOMITIBIOTCPHBIC HAYKH, MHKCHCPHOC
JIeNI0, HAYKHU O KU3HU, MEIUIIMHA U
conranbHbie HayKu. Ocoboe
BHHUMaHUE B KOJUIEKIIUU YIEICHO
HCCIIET0BAaHUIM A3HATCKO-
TUXOOKEAHCKOTO PEerruoHa, KOTOPhIE
00BEIMHEHBI B TPYIITY KYpPHAJIOB
Asian Studies.

I'my6una nocrymna:

2001 — 2025 rr.
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ONEeKTpOHHBIE
pecypcesl Springer
Nature_

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
HNudopmanimonHoe mucrmMo
POD®U o1 29.12.2022 1. Ne 1948
Bbeccpouno

Cchlka Ha cauT-
http://link.springer.com/

Springer Journals —
MOJIHOTEKCTOBAsI OJUTEMaTUYeCKas
KOJUICKIHS J)KYPHAJIOB U3JaTeIbCTBA
Springer 1Mo pa3IUYHBIM OTPACISIM
3HaHUH, KOTOpasi BKJItoYaeT Oonee 2
900 HauMMEHOBAHWHU KYPHAJIOB IO
TUCITUTUINHAM:

I'my6buna noctyma: 1997 - 2024 rr.

beccpouno
CcrlIKa Ha caiT-
https://www.nature.com

Nature Journals — mosHOTEKCTOBAs
KOJUICKIIHS )KYPHAJIOB U3/1aTeIhCTBA
Nature Publishing Group,
BXOJISIIIETO B TPYIITY KOMIAHHHA
Springer Nature, BkITto4aromas
KYpHaJIbl H31aTenbeTB Nature,
Academic journals, Scientific
American u Palgrave Macmillan.

I'my6una nocryna: 2007 - 2024 rr.

beccpouno
CchUIKa Ha caiT-
http://link.springer.com/

Adis Journals — monHOTEKCTOBAS
KOJUTCKIIHS KypHaJIOB u
UH(POPMALIMOHHBIX OroyeTeHen

uznarenscTBa Adis, pa3menieHHas
Ha Tuiatopme Springer Nature.

Komnexnus BKJIFOYAET 19
pelEH3UPYEMBIX  JKYPHAJIOB  TIO
MEeIUIINHE, OHMoMeqUIINHE u
(hapMaKoJIoTHu.

I'myOuna noctyna: 2020 - 2024 rr.

KonnuecTto knroueli — noctyn s nois3osateneid PXTY no [P-agpecam

HEOTI'PaHHUYEH.

Hacrpoiika ynanenHoro goctyna k pecypcam Springer Nature Ha cTpaHuLe

Remote Access caiita n3maTeinnrCTBa.

ONEeKTPOHHBIE
pecypesl Springer
Nature_Physical
Sciences &
Engineering
Package

[IpuHagIexxHOCTh — CTOPOHHSA
HanumonansHas mommcka
(MunoOGpnayku+ PODU)
NHupopmaninonHoe TUCHMO
PO®U ot 20.03.2024 1. Ne 254
beccpouno

CchllIKa Ha calT-
http://link.springer.com/

1. Springer Journals — 6a3a qaHHBIX,
coJieprkaliasi MOJIHOTEKCTOBBIE
KYpHaJIbl U31aTeNbCTBA Springer
(romg u3nanus - 2024 r.), a UMEHHO
TemaTudeckue kosuiekiuu Physical
Sciences & EngineeringPac
kage nHamaardpopme
https://link.springer.com/

beccpouno
CchpuUIKa Ha CanT-
https://www.nature.com

2. Nature Journals - 6a3a nanHBIX,
coJiepKamiasi MoJIHOTEKCTOBBIE
*ypHaibl Nature Publishing Group,
a umenHo Nature journals (rox
u3nanus - 2024 r.) TemaTHyecKou
kosuieknuu Physical Sciences &
Engineering Package na nnardopme:
https://www.nature.co
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KonnuectBo kmroueld — noctyn 11 noiab3osateneid PXTY no IP-agpecam
HreopanuueH. HacTpolika yaaJeHHOTo TOCTyIa K pecypcam Springer
Nature Ha ctpanuiie Remote Access caifta u3gaTenbCcTBa.

9. | DnekTpoHHBIE [TpuHAAIEKHOCTH — CTOPOHHSIS 1. Springer Journals - 6a3a naHHBIX,
pecypcbl Springer | HanmonanbHas momucka coJiepKamiasi MoJIHOTEKCTOBBIE
Nature_Social (Muno6pnayku+ PODIN) KYpHaJIBI H31aTEIbCTBA Springer
Sciences Package HNudopmanmonnoe mucrMo (rox w3nanus - 2024 r.), a UMEHHO

PODU ot 20.03.2024 1. Ne 254 TEMAaTHYECKYIO KoJutekiuo Social
Beccpouno Sciences Package na miargopme:
Ccplika Ha caiT- https://link.springer.com/
http:/link.springer.com/
Beccpouno 2. Nature Journals - 6a3a 1aHHBIX,
Cchika Ha caiT- coJiepKamiasi MoJIHOTEKCTOBBIE
https://www.nature.com KypHAIIBI M3aTeIbCTBA Springer
(roxg w3nanus - 2034 r.), a UMEHHO
TEeMaTHYECKYIO KoJuiekiuo Social
Sciences Package na miargopme:
ttps://link.springer.com
KonunuectBo kitoueit — nocryn juist noas3opareneid PXTY no [P-agpecam
HeorpanudeH. Hactpoiika yganeHHOro gocTyna K pecypcam Springer
Nature Ha cTtpanuiie Remote AcCess caiita u31aTe/IbCTRA.

10. | ba3a maHHBIX [MpuHaIeKHOCTD — CTOPOHHSISI Springer eBook Collections -
2021,2023 HanmonansHas noamucka [IOJIHOTEKCTOBAS apXHWBHas
eBook Collectionss | (Munoopuayku+ PODI) KOJUICKIIMST ~ DJICKTPOHHBIX  KHHT
Springer Nature Nudopmannonnoe nucekmo POOU | uznatensctBa Springer Nature Ha

ot 02.08.2022 r. Ne 1045 AHTJIMICKOM SI3bIKE M0 Pa3IMYHBIM
HNudopmanmonnoe nmucbMo PODOU | oTpacisaM 3HaHUH.

o1 29.12.2022 1. Ne 1947

beccpouno I'myOuna poctyma:

Ccplika Ha caT

http://link.springer.com/ 2005 - 2010 rr.; 2018 - 2024 rr.
O HacTpoiikax yJaJIeHHOTO TOCTYTIa

K pecypcam Springer Nature Ha

cTpanulie Remote Access caiita

W3/1aTebCTBA.

KomnngecTBo kitouei — 10CTyT A

none3oBarenend PXTY o IP-

aJipecaM HeorpaHWUEH.

11 | DnekTpoHHBIE [TpuHaIeKHOCTD — CTOPOHHSIS AIPP Journal Collection - 06asa

10 | pecypcsl AIPP HannonaneHas noanucka JIaHHBIX, COJEpXKallas apXUBHYIO
Digital Archive (Muno6puayku+ PODI) TOJTHOTEKCTOBYIO KOJUICKIIHIO U3 29
H37aTeIbCTBa Nudopmannonnoe nucekmo POOU | xxypHanos u COOpPHUKOB
American Institute | 01 29.12.2022 r. Ne 1945 KOH(DepeHIHi A31aTeNHCTBA
of Physics beccpouno American Institute of Physics
Publishing Cchplnka Ha caiT- Publishing. B obmactu npukiagHon

https://scitation.org

KOJ’II/I‘-ICCTBO KJIIOYEN — AOCTYII JJId
nonw3oBateneit PXTY no IP-
apecaM HCOTpaHNUYCH

b3k u obmacTsx

3HaHHA.

CMEXKHBIX

I'my6una noctyna:1929-1998 rr.
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12.

ONEeKTpOHHBIE
pecypcel AIPP E-
Book Collection |
+ Collection Il
N31aTCJIbCTBA
American Institute
of Physics
Publishing

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
Nudopmanmnonnoe nmucbmo POOU
ot 31.10.2022 r. Ne 1404
C01.11.2022 r. — 6eccpoyHO
Ccbuika Ha caiT-
https://scitation.org/ebooks
KosnuecTBo kiroueit — 1ocTyn aJist
nonb3oBareneit PXTY mo IP-
aJpecaM HEOrpaHUYEH

AIPP Ebook Collection I + AIPP
Ebook Collection Il —
MOJTHOTEKCTOBBIC KOJIJICKIIMH KHUT
n3gareabcTBa American Institute of
Physics Publishing B oGnactu
MPUKIIATHOW U XUMUYECKON (DU3HKH,
OWMOJIOTUH, SHEPTETUKH, ONITUKH,
(hOTOHMKHU, MaTEPUAIIOBEICHUS U
HAHOTEXHOJIOTUH U Ap.

I'mybuna nocryma: 2020 - 2022 rr.

13. | Bentham Science [TpuHaIICKHOCTD — CTOPOHHSS Bentham journal collection —
Publishers HarnmonansHast moanucka MTOJIHOTEKCTOBAS KOJUTCKITHS
baza ganHbIX (Muno6puayku+ PODIN) JKypHaJIOB u3nareiabcTBa Bentham
Journals HNudopmannonnoe nucemo PODU | Science, koTopoe myOiauKkyeT
oT 24.08.2022 r. Ne 1136 Hay4YHbIC, TEXHUYECKHUE U
Beccpouno MEUIIMHCKUE H3/IaHUS,
Cchuika Ha cailT — OXBAaTBIBAIOIINE PA3INUHbIE 00JIACTH
https://eurekaselect.com/bypublicati | oT XumMuu 1 XUMHUYECKOH
on TEXHOJIOTHH, HHKCHEPUH,
C MHCTpYKIIUEH 110 HACTPOUKE (hapMareBTHYECKUX MCCIICAOBAHNUN
yIlaJ€HHOTO JOCTYIa MOXKHO U pa3pabOTOK, MEIULIUHBI IO
03HAKOMUTHCSI IT0 CCHUITKE COILIMAJILHBIX HAYK.
KonunuecTBo kiatoueit — 1ocTyn 1uist
nosib3oBareneit PXTY no IP- I'myOuna goctyma:
azipecamM HEOrpaHUYEH.
2000 - 2021 rr. (m0 01.06.2025 1.) ;
2022 - 2025 rT.
14. | Bentham Science IIpuHAaAIEKHOCTD — CTOPOHHSS Books — momHoTekcToBas

Publishers
baza ganHBIX
eBooks

HammonansHas noammcka
(MunoOGpnayku+ PODU)
Nudopmannonnoe nucemo POOU
ot 08.09.2022 1. Ne 1217
beccpouno

CchllIKa Ha calT —
https://eurekaselect.com/bybook
KonunuecTBo kiatoueit — 1ocTym J1uist
noJip3oBareiier PXTY mo IP-
aJpecaM HEOrpaHUYEH.

KOJIIEKITHSI SJIEKTPOHHBIX KHHUT
n3narenscrBa Bentham Science
Publishers, B koTOpyt0 BKIIOYEHbI
U3JIaHUS IO CIIEAYIOIIUM 00JIacTsIM
HayKH: XUMus, pusnKa,
MaTepHaJoBeIeHUEe, aCTPOHOMHUS,
OMTHKa, (POTOHMKA, YHEPreTHKA,
WH)XEHEepUsl, MaTeMaTHKa,
CTaTUCTHKA, NHPOPMATHKA U
BBIYMCITUTENbHAS TEXHUKA,
MeauIHa, hapMaKoIoTus,
OKpYy:karolas cpena, OusHec,
SKOHOMMKA, (PUHAHCHI U Jp.
I'my6una noctyna:2004 - 2022 rr.
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https://scitation.org/ebooks
https://eurekaselect.com/bypublication
https://eurekaselect.com/bypublication
file:///C:/Users/student11/Downloads/Guide_to_Access_Bentham_Content_via_OpenAthens_Shiboleth-1.pdf
https://eurekaselect.com/bybook

15. | EBSCO eBook [TpuHaaIeKHOCTD — CTOPOHHSS EBSCO eBooks — nmomHoTeKCTOBAS
HanmonaneHas moanucka MEXIUCUUIIIMHAPHAS KOJIJIEKIUS,
(Muno6puayku+ PODI) KoTopas BkitouaeT 6onee S000
Nudopmanmonnoe nmucbkMo PODU | 371€KTPOHHBIX KHUT OT BEIYIIHX
ot 28.04.2023 r. Ne 708 Hay4YHBIX U YHUBEPCUTETCKUX
Bbeccpouno W3/1aTeIbCTB U OXBATHIBACT
Ccblika Ha calT — ITUPOKUHN CIICKTpP TEM: OU3HEC,
https://web.p.ebscohost.com/ehost/s | BcemupHas uctopust, HHXEHEPHS,
earch/basic?vid=0&sid=d6f3a513- | nurepaTypoBeneHHE, MEIUIMHA,
2512-4b52-bd8c- 00pa3oBaHue, OIUTOIOTHS,
4ff40c184aed%40redis pEIUTHs, COIHAIbHBIC HAYKH,
KonnuecTBo kimroued — foctyn Uist | TEXHOJIOTUH, unocodus,
nonp3oBarenerd PXTY o IP- 9KOHOMMKA, SI3BIKO3HAHUE U JIP.
ajZipecaM HEOrpaHUYEH.
Y naneHHslil 10CTyN 110 I'my6una nocryna: 2011 - 2023 rr.
WHIUBUAYAIBHON perucTpaiim.

16. | Hayunsie [IpuHaAIEKHOCTH — CTOPOHHSS [TonHOTEKCTOBASI KOJUIEKITHS

xypHainsl PAH Harmuonanbuag moamnucka )KypHayoB Poccuiickoi akagemMuu

(Muno6puayku+ PODU)
WNudopmannonnoe nucemo PODOU
o1 29.10.2024 . 1. Ne 1080
beccpouno

Ccblika Ha caiT —
https://journals.rcsi.science/
JlocTym oCylIecTBISE€TCS HA OCHOBE
IP-anpecoB yHuBepcuteTa u
MEePCOHANBHON PErUCTpAIIUU

Hayk BKkitoyaeT 141 HaumeHoBaHuE
KYPHAJIOB, OXBAThIBAIOIINX
pa3nuyHbIC HayYHbIE
CIELIUAIBHOCTH.

I'my6una nocryna: 2023-2025

beccpouno

EGCHJ'IaTHBIe apXI/IBHLIe KOJIJICKIIUU, HpI/IO6peTeHHLIe MI/IHO6pHay1(I/I JJISL By30B.
Apxus U3narensctBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus N3marenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uznarenscrsa Macturyra dusuku (Bemukobpuranus). [Taker «Historical Archive

1874-1999» ¢ nepBOro BhIIYCKA KAXKAOro kypHauaa mo 1999, 1874-1999

Apxus n3narenscrea Nature Publishing Group. [Taker «Nature» ¢ IepBOro BhIIYCKa

nepBoro HoMmepa 1o 2010, 1869-2010

Apxus m3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ neporo

BBIIIYCKA KAXKJIOT0 )KypHaia mo 1995, 1849-1995

Apxus uznarenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nepsoro

BBIIIYCKA KAXKJIO0T0 )KypHaita mo 1998, 1890-1998

Apxus uznarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ riepBoro

BBIIIYCKA KAXKJIOT0 )KypHaia no 1996, 1798-1997

Apxus nznarensctea Cambridge University Press. ITaker «Cambridge Journals Digital

Archive (CJDA)» ¢ mepBoro BbINyCKa Kaka0ro xkypaaia mo 2011, 1827-2011

Apxus xypHaioB Koponesckoro xumuueckoro obdmecrtsa(RSC). 1841-2007

becruiaTtHble opuuHanbHbIE OTKPbITHIE pecypcbl MHTEpHET:

1.

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX JKYpHAJIOB 110 pa3IMYHBIM OTPACIsM 3HaHUN
(oxoJ10 2 MUIITMOHOB cTaTeit) u3134 cTpan mupa.
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https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://journals.rcsi.science/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://doaj.org/

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3meneno 6omnee 3000 KHHUT O pa3IMYHBIM OTPACIISIM 3HAHUH,
MIPEOCTABIEHHBIX 122 HayYHBIMU U3AaTENIbCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkitodaet 6osiee 300
pEleH3UPYEMBIX JKYPHAJIOB 110 OMOMEAUIIMHE, MEUIIMHE U €CTECTBEHHBIM HayKaM. Bce cratbu,
pa3MeIieHHbIe B 0a3e, HaXOITCS B CBOOOHOM JIOCTYIIE.

3. DrekTpoHHBIH pecypc arXiv https://arxiv.org/

KpynHeiimmm GecriiaTHbIN apXuB 3JIEKTPOHHBIX HAYYHBIX IMYOIUKAIU 110 pa3aenam
bu3nKY, MaTeMaTHKU, HTHPOPMATUKHU, MEXaHUKHU, ACTPOHOMHUH U OMOJIOTUU. KPUTEPHEB.

4, Komnexrus sxxypaanos MDPI AG http://www.mdpi.com/

MHoTroUCIUTIIITHHAPHBIA TIU(PPOBOH U3IaTEILCKUI pecypc BblTyckaeT 6osee 120
pPa3HOO00PA3HBIX JEKTPOHHBIX )KYPHAJIOB, HAXOSIINXCS B OTKPBITOM JOCTYIIC.

5. W3narenscTBO ¢ OTKpBITHIM goctymoM InTech http://www.intechopen.com/

[TepBoe u kpymHelIIee B MUPE U3AATEILCTBO, MyOIHKYIOIIEe KHUTH B OTKPHITOM
noctyne, okono 2500 HayuHbix u3nanui. OCHOBHAs TEMAaTHYECKasi HAIIPABJICHHOCTh -
bu3HUYECKUe U TEXHUYECKHUE HAYKU, TEXHOJIOTUH, METUIIMHCKIE HAYKH, HAYKH O )KH3HU.

6. baza ganHbIx Xumudeckux coenuuennii ChemSpider
http://www.chemspider.com/

ChemSpider — sTo 6ecruratHas XumMudecKas 6a3a JaHHBIX, IPEIOCTABIIAIONAs OBICTPHIH
JOCTYT K OoJiee 4eM 28 MUJUTHOHAM CTPYKTYP, CBOMCTB ¥ COOTBETCTBEHHOH HH(DOpPMAIIHH.
Pecypc npunamiexut KoponeBckomy xumudeckomy o61ectBy Bemnkoopuranuu (Royal
Society of Chemistry).

7. Komnexkuus sxxyprnanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius xypHaJloB, B KOTOPBIX ITYyOJIMKYIOTCSI OTYETHI O HOBBIX
MCCJICIOBAHMIX B 00JIACTH €CTECTBEHHBIX HAYK U MEAMIIMHBI. pElEH3UPOBAHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcrBo o mareHTam u ToBapHbIM 3HaKaM CIIIA — USPTO — npenocrasiser
CBOOOIHBIN OCTYI K aMEPUKAaHCKUM IIaTeHTaM, onyOaukoBaHHbIM ¢ 1976 r. [1o Hacrosiee
BpeMsl.

9. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/

[TaTenTs! (JInbGO MaTeHTHBIE 3asBKK) Oosee 50 HaMOHATBHBIX U HECKOJIBKUX
MEXyHapOAHBIX MaTEHTHBIX OIOPO, B TOM uuciie nociHble TeKcThl nareHToB CLHA, Poccun,
®pannuu, Snonuu u ap.

10.  depepanpHbIii HHCTUTYT NpoMbILIeHHONH codcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO 0CTYMA!

- OnekTponHble Oroiuerenu. M3o6perenus. [lonesnpie monenu.

- OTKpBITHIE peecTpbl POCCUNCKUX N300pETEHUI 1 3aBOK Ha U300peTEeHUs.

- Pedepatsl poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- ITostHBIE TEKCTBI POCCUMCKUX NATEHTHBIX JOKYMEHTOB U3 IIOCIEIHETO
0pUIINATEHOTO OOJUIETEHS

11. The Association for Computing Machinery (ACM) — mexxyHapoaHoe
HEKOMMepUeCcKoe NMpodeccuoHalIbHOE COO0IECTBO, OCHOBaHHOE B 1947 rony, o0beauHsIONIEe
npernojiaBaTesei, ucciaenoBaTenei u CrenuaIncToB B 00JIACTH BHIUMCIUTEIIEHOW TEXHUKH,
UH(OPMAIIMOHHBIX U KOMIIBIOTEPHBIX TexHoJoruil. Ceplika Ha pecypc: https://dl.acm.org
Ccoutka Ha pazzaen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKkas akaJeMU4ecKas U3aTeabckas KOMIaHUs,
BBIITyCKaroIas xypHaisl ¢ 1932 rona.

B noprdonmo uznarenscrBa 51 xxypHai, TeMaTHKa KOTOPBIX OXBaThIBACT 00JIACTH
€CTECTBCHHBIX W COIMAIILHBIX HAYK, HAyK O )KH3HU, ONOMEIUIINHY, SKOHOMHUKY H JIp.
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Ccoinka Ha pecypc: https://www.annualreviews.org/
Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
myOIHMKYIOIllee UCCIIeI0BATeNbCKUE PabOThl, CIIPAaBOYHbIE U yueOHbIe MaTepUaIbl O LIUPOKOMY
Kpyry aucuuruindH. KoHTEHT u3aTenbCTBa MpeCTaBlIeH Ha oHaiH-TuiaTdopme Cambridge
Core, Ha koTOpOU JOCTYNHO 117 *KypHasoB u 372 KHUTH OTKPBITOrO aAoctyna, 317 »KypHanoB
rHOPHUIHOTO AOCTYIIA.

Ccoaka Ha pecypc: https://www.cambridge.org/universitypress

Ccpuika Ha paznen Open access: https://www.cambridge.org/core/publications/open-
aCCess

14. The Royal Society of Chemistry BkitogaeT 12 KypHaIOB «30JI0TOT'0» OTKPBITOTO
JOCTYTa, KPOME TOTO, BCE KYypHAIBI OOIIECTBA SBJISIOTCS THOPUIHBIMU U B HUX MOTYT
Hy6J'II/IKOBaTI>CH MaT€pHraibl OTKPBITOrO JOCTYyIIA.

>KypHaJIBI O6IJ_I€CTBa OXBAaTbIBAOT OCHOBHBIC XUMHUUYCCKHUEC HAYKHU, BKIIIOYasA CMCIKHBIC
06J'IaCTI/I, TaKHUE€ KaK 6I/IOJ'IOFI/I}I, 6I/IO(1)I/I3I/IK8., OHCPICTHUKA U OKpYyXKaromasa cpeaa,
MAallIMHOCTPOCHUC, MATCPUAJIOBECACHUC, MCAUIIMHA U (i)mm(a.

Ccpuika Ha pecype: https://pubs.rsc.org/en/journals?key=title&value=current

Ccoinka Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceroaHsIIHUMN A€Hb H3AATEILCTBO BhITycKaeT okoso 180
YKYPHAJIOB C TIOJHOCTBIO OTKPBITHIM JJOCTYIIOM.

Ccpuika Ha pecype: https://www.tandfonline.com/

Ccpuika Ha pazaen Open access: https://www.tandfonline.com/openaccess/openjournals

16. UznatensctBo John Wiley & Sons, Inc. BkirodaeT okoo 230 xypHaJIOB «30JI0TOTOY
OTKpbITOrO focTymna u 6osee 1300 ruOpuaHBIX KypHAIOB.

Ccplka Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPag
e=

Ccputka Ha pazgen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

11. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI

B coorBercTBHM ¢ y4eOHBIM IUIAHOM 3aHATHS 10 JuciUIUMHe «Komnaekchas
nepepadomKka MUHEPAIbLHO20 CbIPbAY TIPOBOJATCSA B PopMe KM, TPAKTUUECKUX 3aHATHH U
CaMOCTOSITEIIbHON PabOoThI 00YYArOIIETOCH.

11.1. ObopynoBanue, Heo6X0auMMOe B 00pa30BaTeJbLHOM Ipolecce:

VYueOHast ayauTopusi JUIs TPOBEIACHUS JICKIMOHHBIX M TPAKTHYECKHX 3aHATHH,
00opyIOBaHHAs AIIEKTPOHHBIMH CPEICTBAMHU JIEMOHCTpAIMK (KOMITBIOTEp CO CpeACTBaMU
3BYKOBOCITPOM3BEJICHUS, IIPOEKTOP, KpaH) U yueOHOU MeOenbio.

bubnuoTeka, nmeromas paboune KOMIBIOTEPHBIE MECTa JUIsl CTYACHTOB, OCHAIEHHBIE
KOMITbIOTEPAMH C BBIXO0M B MIHTEpHET U AOCTYIOM K 06a3aM JaHHBIX.

11.2. YuyeOHO-HATIAAHBIE IOCOOMS:

NudopmaninoHHO-MeTOIMYECKHE MaTepuaibl: y4deOHble IOCOOUS MO JUCHUIUIMHE;
pa3aTo4yHbIi MaTepua K pasjenam JEKIHOHHOIO Kypca.
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NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:
[lepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
OPUHTEPAMH W TPOTPAMMHBIMU CPEJCTBAMH; TMPOCKTOPHI W O3KpaHbl; HU(POBBIE KaMEpHI;
KONUPOBaJIbHbIE alllapaThl; JOKAJIbHAs CETh C BBIXOJOM B VIHTEpHET.

pa3IaToyHBId MaTepuai K pa3zeniaM JEKIIMOHHOTO Kypca.
DJeKTPOHHBIE 00pa30BaTeIbHBIC PECYpPCHI: AIICKTPOHHBIC MPE3CHTAUH K pasjeiiam
JIEKIIMOHHOTO Kypca; y4eOHO-METOJIUYECKHe pa3padOTKH B 3JCKTPOHHOM BHJE;, CIPaBOYHBIC
MaTCpHraJibl B ICHATHOM U 3JICKTPOHHOM BH/IC.

11.3. KomnbioTepbl, ”HGOPMANHOHHO-TEJIEKOMMYHUKANIMOHHBbIE CETH, ANINMAPATHO-

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe H HH(POPMALIMOHHBIE Pecypchl:

NudpopmMannoHHO-METOIMYECKHE MaTepualibl: y4eOHbIe IMOCOOHMS 1O JUCHUILIMHE;

11.5. Hepeqenb JIMIECH3UOHHOI'0 IMporpaMmMHOro o0ecnevyeHus

PexBu3uTHI Cpox
Ne HanmeHnoBaHue NporpaMMHOro OTOBODA KoanuectBo OKOHYAHUSA
n/n NMPOAYKTA g P JHULEeH3UN necTBuA
NMOCTABKHU
JIMIEH3UH
KonTpaxkr 20 nUuIEeH3uN U OeccpouHas
1 ABE_;YY FineReader 10 Professional Ne 143- AKTUBAIMH HA
Edition 1642A/2010 PABOUNX CTAHIHAX
ot 14.12.10
KonTpaxkr 5 nULeH3u 11 OeccpouHas
2 CorelDRAW GraphiCS Suite X5 No 143- aKTHUBAIlUHU Ha
" | Education License 1642A/2010 PABOUNX CTAHIHAX
ot 14.12.10
KonTpaxr 1 nuuen3us st OeccpouHas
3 anaBneHH_e npoektamu Project No 143- AKTHBAIIMH HA
expert tutorial 1642A/2010 pPaBOUHX CTAHIHAX
ot 14.12.10
Kontpakr | CereBas nuireH3usi | OeccpouHast
HeucknrounrenbHas nuieH3us Ha
No28- Ha 200
4 ucnoss3oBanne SOLIDWORKS 359A/2020 .
" | EDU Edition 2019-2020 Network - o ToMk30oBATEICH
200 Users 26.05.2020
Kontpakr | CereBas nunieH3usi | OeccpoyHas
. - Ne 90- Ha 200
5 SolidWorks EDU Edition 2020-2021 1339A/2021 .
" | Network - 200 U Geccpounas sers or T0JIb30BATCICH
07.09.2021
Konrpakr | YueOHbIi 6eccpouHas
Ne189- KOMILIEKT
2402A/2023 | mporpaMMHOT0O
HeucknrounTenpHas TUIIEH3US Ha oT obecrieueHus
MIPaBO MCIIOJIB30BaHUS YUeOHOTO 15.01.2024 | KOMITAC-3D v21
6. "
komiuiekta Kommac-3D v21 na 50 IIpoexkTupoBanue
mect KTIIIT 51 KOHCTpYH-
poBaHue B
MAaIIMHOCTPOEHUH "
Ha 50 mecT
7. | Cpena paszpabotku Delphi Konrpakr |25 nuuensuit mist | OeccpouHas
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Ne 143- aKTHUBaIlUU Ha
1645A/2010 pabounx CTaHIHUIX
or 14.12.10
KonTpaxkr 1 munensus juist | OeccpouHas
) No 143-
8. | Cpena paszpaborku C++ Builder dKTHBal Ha
164:134A1/301100 pa60‘II/IX CTaHIIUAX
oT . .
Cpena pazpabdotku Simulink Control Kontpakr |25 nunensmii ans | OeccpodyHas
9. Design Classroom new Product From Neo 143- AKTHBALIU Ha
25 to 49 Concurrent Licenses (per 1642A/2010 pPaBOYHX CTAHIMAX
License) or 14.12.10
KonTpaxkr 1 munensus st | OeccpouHas
10. CI/ICTeMa_ NPOCKTHPOBAHHUS No 143- aKTHBALAH Ha
CA ErWin Modeling Suite Bundle 1645134A1/§01100 PAGOUMX CTAHIHAX
oT . .
KonTpakr 1 junensus st | OeccpouHas
11 O_riginPro 8.1 Department Wide No 143- AKTHBALUH Ha
License 164194A1/§01100 pPaBOUNX CTAHIHAX
oT . .
Iporpamma oBpaBoTKE Kﬁf{gg}fT 1 junensus st | OeccpouHas
12 3KCH€pI/IM€HTaHI~)HLIX JTAHHBIX 164:;A/2010 AKTHBAIMH Ha
BioOffice ultra or 14.12.10 pabourx CTaHIuAX
Iporpanma o6paBoTKH Kﬁf{gg}fT 1 junensus juist | OeccpouHas
13. | sKCTIepUMEHTAIBHBIX JaHHBIX . aKTHBalH Ha
1642A/2010 6
Chemdraw pro o1 14.12.10 padboYux CTaHIMUAX
Tporpamya o6paGoTii KJ?(?TE?,I.(T 1 nunensust st | OeccpouHas
14. | skcrIepUMEHTANBHBIX TAHHBIX 16 4:; A2010 aKTHBaMH Ha
Chemdraw ultra or 14.12.10 pabourx CTaHIMAX
Kontpakr |3 nuuensuit misa | OeccpouyHas
15, MATLA_B Academic new Product Neo 143- AKTHBAIAH Ha
Group Licenses (per License) 164?4A1/§01100 PABOYHX CTAHIHAX
oT . .
MATLAB Classroom Suite new K;f{ggm 25 mamenswd ans | Geccpodmas
16. | Product From 25 to 49 Concurrent L64A/2010 aKTHBAINH Ha
Licenses (per License) or 14.12.10 pabourx CTaHIMAX
Instrument Control Toolbox K;f{ggm 25 manenswit Ans |- Oeccpounaz
17. | Classroom new Product From 25 to L64DA/2010 aKTHBAIIAH Ha
49 Concurrent Licenses (per License) or 14.12.10 pabourx CTaHIMAX
Image Processing Toolbox K;(I)—I’{Zgl-(T 25 nuueH3ud s | 6eccpodHas
18. | Classroom new Product From 25 to L64DA/2010 aKTHBAINH Ha
49 Concurrent Licenses (per License) o1 14.12.10 pabo4nx cTaHIusX
Fuzzy Logic Toolbox Classroom new Kﬁfggm 25 mdueHsmit Juui | beccpouHas
19. | Product From 25 to 49 Concurrent L64DA/2010 aKTHBAIHH Ha
Licenses (per License) o1 14.12.10 pabo4nx CTaHIusX
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System Identification Toolbox Kﬁf ?ZSKT 25 mamensuii A | Gecepoman
20. | Classroom new Product From 25t0 | |\ 0 dKTHBALH Ha
49 Concurrent Licenses (per License) o1 14.12.10 pabouMX CTAHIMSX
Curve Fitting Toolbox Classroom Kfrf ?ZS,KT 25 mamersuii A | Gecopotman
21. | new Product From 25 to 49 L6ADA/2010 aKTHBAIMH Ha
Concurrent Licenses (per License) o1 14.12.10 paboYMX CTAHIHSX
Statistics Toolbox Classroom new Kfrf ngﬂ 25 mamersuii A | Gecepoman
22. | Product From 25 to 49 Concurrent L6ADA/2010 aKTHBAIMH Ha
Licenses (per License) o1 14.12.10 paboYMX CTAHIMSX
Global Optimization Toolbox Kfrf %KT 25 mamersuii A | Gecepoman
23. | Classroom new Product From 25t0 | | 7\ o0 aKTHBALH Ha
49 Concurrent Licenses (per License) o1 14.12.10 pabounx CTaHIMSX
Partial Differential Equation Kﬁf fﬂ?,ﬂ 25 muuensuil s | Geccpoas
24. | Classroom new Product From 25t0 | |\ o0 aKTHBALNH Ha
49 Concurrent Licenses (per License) o1 14.12.10 pabo4mx CTaHIUSX
Optimization Toolbox Classroom Kﬁf %KT 25 muuensuil A Geccpoas
25. | new Product From 25 to 49 L643A/2010 aKTHBali Ha
Concurrent Licenses (per License) o1 14.12.10 pabo4mx CTaHIUSX
Curve Fitting Toolbox Classroom Kﬁf %KT 25 muuensuil s | Geccpoas
26. | new Product From 25 to 49 L643A/2010 dKTHBalH Ha
Concurrent Licenses (per License) o1 14.12.10 pabo4rx CTaHIUSX
KonTpaxkr 10 nmuuensuit st | GeccpouHas
R : : Ne 143- aKTUBaIL[UU Ha
27. | NI Circuit Design Suite
164134A1/ 301100 paboumx CTaHIHIX
oT AZ.
HeuckimrountenbHas TAIIEH3US K?VI:T;(?_KT 13 nuuensuit as 6eCCquHa}I
og | OriginLab ORIGINPRO- New 1339 A/2001 dKTHBal Ha
" | License Node-Lock License Singl or pabOYMX CTAHIHSX
Seat EDUCATIONAL 07.09.2021
HeuckmrounrenbHas JIMLCH3UA K(;.i;%a_KT 13 THICH3AA AT 6eCCquHaﬂ
og | Originlab Annual Maintenance 99A/2002 aKTHBAINN Ha
" | Renewal OriginPro 2022b Perpetual or pabodmx CTaHIUSX
Node-Locked Academic Licens 99.08.2022
Konrpakr |24 nuuensum ams | OeccpouHas
. Ne 62-
WINDOWS 8.1 Professional Get aKTHBalil Ha
30. Genuine 643124 2013 pabounx CTaHIHUIX
02.12.2013
Kontpakr | 150 numensuit mns | OGeccpodHas
31 WINHOME 10 RlJ_s§ian OLV NL Ne 28- AKTHBALIN Ha
Each AcademicEdition 355A/2020 PAGOUHX CTAHIIX
OoT
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26.05.2020

Kontpakr | 24 nunensum mis | OeccpodyHas
_ ] Ne 62- aKTUBaLUU Ha
32. | Micosoft Office Standard 2013 642A/2013 PAGOUMX CTAHIHAX
oT
02.12.2013
Kontpakr | 150 munensuii s | 12 mecsiuen
_ _ Nel75- AKTHBAIN Ha | (exeromnoe
Microsoft Office Standard 2019 2620A/2019 | naGouux crammmsix | TPOATCHHE
B cocrage: oT TOITHCKHY ¢
e Word 30.12.2019
33. IIpaBOM
o Excel
e Power Point Hepexona Ha
e Outlook OOHOBJIEHHYIO
BEPCHUIO
MPOJYKTA)
Horosop Ne 24 mecsna
99-1550A- (mpomienue
223/2024 ot TTOJIITHCKH C
Kaspersky Endpoint Security Juts 25.11.2024 IpaBoM
34. | buzneca — CrangapTabIil Russian -
Edition nepexoja Ha
OOHOBJIEHHYIO
BEPCHUIO
MPOJYKTA)
HoroBop N | 1 jypemsus s
35. | iSpring Suite Max oA | axwsann | 02.12.2025
o 11.2024 pabounx CTaHIUAX
Horosop Ne | 1 yynepsug  mn
36. | iSpring Suite Bepcus 11 29293:/1250523‘?); AKTUBALUH Ha | 02.12.2025
25 11.2024 pabounXx CTaHIUAX
Jorosop Ne
99-1555A-
37. | Ilnansr Munu 223/2004 o 1 30.09.2025
25.11.2024
Kontpakr
Astra Linux Special Edition qis 64-x Nel8&9- 60 mmueHsuit s
38. | paspsaHOU TIIaTGOPMBI HA Oaze 2405A/2023 | akTUBaH Ha | OeccpoyuHas
MPOLIECCOPHOM apXUTEKTYphI X86-64 oT paboYMX CTaHIMAX
15.01.2024
KonTpakr
COMSOL Multiphysics, JInten3us Ne 109-
39. | Ha y4eOHBIit 13205A/2023 1 OeccpouHas
kimacc (CKL) oT
22.09.2023
COMSOL Multiphysics, [TmaBatomas Kﬁfiggl_q
40. | cereBast 1323A/2023 1 OeccpouHast
munensus (FNL) or

27




22.09.2023

KonTpakr
Ne 13-
41. | Agturutarnat.BY3 5.0 143K/2025 1 19.05.2026
oT
30.04.2025

13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIsA
HNHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMIOB M JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3/I0POBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3alii W OCYHIECTBJICHUS OOpPa30BaTENbHON JAEATEIBHOCTH II0
o0Opa3oBaTelbHBIM IIpOrpaMMaM — MporpamMmaM OakanaBpuaTta, MporpaMMaM CIeLHaIUuTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpPSAKE OpraHU3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeTPHOCTH 10 00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS — IpOrpaMMmam
OakamaBpuaTta, MporpamMmaM CHelHaluTeTa, MnporpammaMm  maructparypsl B PXTY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. J[.M. MenneneeBa
ot 30.10.2019, mnporoxkon Ne 3, BBeIeHHBIM B JelcTBUE mHOpukazoM pektopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A;

— MeronnyeckuMu pEeKOMEHAANMSIMH IO OpraHH3alMi 00pa30BaTENBHOIO Mpollecca
uis  OOy4YeHHs WHBAIUAOB M JIMI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSI B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEPKIACHBI 3aMecTuTeIeM MuHHCTpa oOpa3oBanus U Hayku PO
A.A. Knumoseim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«KoMmiiekcHasi mepepadoTKa MUHEPAJIBLHOIO CHIPbS»
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI
18.04.01 Xumuueckas TEXHOJIOTHS

MarucTepckas mnporpaMmma
«Texnomorus HCOPraHN4YCCKUX BCILICCTB, COp6€HTOB 1 KaTaJIU3aTOPOB IJIA UX ITPOU3BOACTBA»

®opma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUS
JIOIIOJIHEHUS
MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBera Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHusl Y YeHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT
« » 20 1.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«OcHOBBI IMpoIecCoB BOAONOATIOTOBKHA U OYUCTKH CTOYHBIX BOID»

HanpasJ/ieHue nmoaAroToBKu
18.04.01 Xumuueckasi TEXHOJIOTUSA
Marucrepckasi nporpaMmma

«TexHnoaorust HECOPraHnIeCKMX BCIIECCTB, COpﬁeHTOB H KaTaJIUu3aTOpPoOB IJHd UX
MMpou3BoOJACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[IporpamMma cocrtaBieHa K.T.H., JOLIEHTOM Kadeapbl TEXHOJOTUU HEOPraHWYECKUX BEIIECTB U

ANEKTPOXUMHUYECKHX TpolieccoB A.B. KonecHuKoOBbIM

[Tporpamma paccMoTpeHa u o100peHa Ha 3acelaHuu Kagenpol
TEXHOJIOTUM HEOPTaHMUYECKUX BEUIECTB M DJIEKTPOXUMHUYECKUX TporeccoB «28» ampens 2025 r.,
poTOKOI Ne5.




1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
1o HampaBieHuto  noaAroToBku  18.04.01 Xumuueckaa mexunonozua (PIrOC BO),
peKOMeHausAMi  MeToIM4ecKOo KOMHUCCMM W HAKOIUICHHBIM OIBITOM MPETOJaBaHUs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuuecKux 6euiecme u J1eKmpoXumMuyecKux
npoueccoé PXTY um. JI1.1. Menneneesa. [IporpamMmma paccuntana Ha U3y4eHUE JUCLMUIUIMHBI B
TEYEHUE OJIHOTO CEMECTpA.

JucuunnuHa «OcHO6bl npoyeccosé 6000M0020MOBKU U OYUCMKU CHIOYHBIX 600
OTHOCHUTCSI K 4acTd, (popMHupyeMoll ydyacTHUKaMU 0Opa30BaTENIbHBIX OTHOLICHWM, IUCHUILUIUH
yuebHoro muana. [IporpamMma JUCHMIUIMHBI MPEAINONAraeT, 4YTO OOydyaroluecs HUMEIOT
TEOPETUYECKYIO U MPAKTHUYECKYIO MOJATOTOBKY B 001aCTH XUMHUYECKON TEXHOJIOTUH.

Heap OMCHUNJMHBI — PACIIUPECHUE W YIIIyOJIeHWE 3HAHWH W MPAKTUYECKUX HABBIKOB
IpU IOATOTOBKE MAaruCTpOB B XHUMHUKO-TeXHoyorndeckom BVY3e B oOnactTu XuMu4ecKon
TEXHOJIOTHH BOJOMOATOTOBKUA U OYMCTKU CTOYHBIX BOJI.

3ajaun AMCHMILUIMHBI — OCBOCHHME HAy4YHBIX OCHOB M METOJOB BOJONOJAIOTOBKH ISt
Pa3JIMYHBIX MPOIECCOB, OUMCTKU 00E3BPEKMUBAHMS CTOUHBIX BOJ MIPOMBIIIUICHHBIX MPEANPUITHIA
MPUHIIMIIOB TI0JI00pa YCIOBUN U MaT€pUAIIOB, COCTABICHUS TEXHOJIOTHYECKIX CXEM.

HucuunnuHa «OcHO6bl npoyeccosé 6000M0020MOBKU U OYUCMKU CHIOYHBIX 600
npenogaerca B 3 ceMecTpe. KOHTpollb ycnmeBaeMOCTH CTYACHTOB BEAETCA MO MPUHATOM B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouass mporpaMMa AUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUNH M AJIEKTPOHHOIO OOYYEHHS IOJHOCTBHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5718%:0)1115,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS



Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

OcHoBanue
3amava o
. | O6bekT nim 061acTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OMbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
HayuyHo-ucciieqoBaTeJIbCKHil THIT 32124 TPO(ecCHOHAILHOI /1eATeJIbHOCTH
Brinosninenue XUMUYECKOE, ITK-4. I1K-4.1. 3naeT GpU3NKO-XUMUYECKHE Amnanu3 TpeGoBaHUN K
(GyHIIaMEHTAIBHBIX U | XHMHKO- Criocoben OCHOBBI TTOJTYYEHUS U UCIIOJIB30BaHUA | MPOGECCHOHATBHBIM
MPUKJIAHBIX PabOT TEXHOJIOTHYECKOe CaMOCTOSITENILHO HEOPraHMYECKUX XUMUYECKUX KOMIIETEHIIHSIM, [IPEIABSIBISIEMbIM
MMOMCKOBOTO, MIPOU3BOJICTBO MIPOBOJMTH ITOMCKOBBIC | BEIIECTB, CIIOCOOBI MOTYUCHUS K BBIITYCKHUKAM HaIlpaBJICHUS
TEOPETUYECKOTO U WCCJICIOBAHMUS COpOEHTOB U KaTalIu3aToOpOB U MOJATOTOBKU Ha PBIHKE TPYya,
AKCIEPUMEHTAILHOTO | CKBO3HBIE BUJIbI MHHOBAILMOHHBIX TEXHUYECKHUE TPEOOBAHMS K HUM. 0000111eHIE 3apyO0EKHOTO OIIBITA,
Xapakrepa ¢ Uelblo npoecCHOHANBHOM | TEXHOIOTHYECKUX IIK-4.2. VYmeer aHamu3upoBaTh U | IPOBEACHMS KOHCYJIBTALUH C
onpeeaeHus NESTETLHOCTH B MIPOIIECCOB B 001aCTH POTHO3UPOBAThH BIMSHHUE TAPAaMETPOB | BEAYLIMMHU PabOTOATEINsIMH,
TEXHUUYECKUX MIPOMBIIIJICHHOCTH MOJIYYEeHUS U TEXHOJIOTHYECKHUX PEXKUMOB u | oObeanHeHusAMHU paboToaareneit
XapakTEePUCTUK HOBOM | (B chepe HACTIOIB30BAHUSA YCIIOBUH HMCIIBITAHUA HEOPTAaHWYECKUX | OTPACIIH, B KOTOPOU
TEXHUKH B OpraHu3aluu 1 HEOPraHUYECKHUX XMUMHYECKMX BEHICCTB M HM3JCIHA M3 | BOCTPeOOBaHbI BBITYCKHUKH B

orpesiesieHHbIE
CPOKH, a TaKXe
KOMILIEKCa paboT 1Mo
pa3paboTke
KOHCTPYKTOPCKOU U
TEXHOJIOTUYECKOU
JIOKYMEHTAIlUU Ha
OIIBITHBIE 00PA3IIbI
H3ICIUN,
U3TOTOBJIEHUIO U
UCTIBITAHUSIM
OTBITHBIX 00pa3LOB
W3ICIUHN,
BBIMOJIHAEMBIX 110

IMPOBCACHUA HAYYHO-
HCCIIEI0BATEIbCKUX
" OIIBITHO-
KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTHYECKOTO
MIPOU3BO/JICTBA).

XUMHWYCCKHUX BCIIIECCTB 1
COpOEHTOB U
KaTaJIn3aToOpPOB IS UX

HUX Ha UX PE3YyJIbTaThbl, B TOM YHCJIC
Ha OCHOBC CTaTUCTHYCCKHUX MCTOI0B C
MMPUMCHCHUEM BBIYMCITUTEIILHOM

IIPOU3BOJICTBA. TEXHHUKHU M NIPUKJIAJHBIX IPOrpaMM
ITK-5. [1K-5.1. 3HaeT npobaemMbl TEOpUU U
Cnocoben TE€XHOJIOTMM HMHHOBAIIMOHHBIX
CaMOCTOSITENILHO IIPOLIECCOB NIPOU3BOJCTBA
OCYIIIECTBIISATh HEOPraHMYECKUX XUMUYECKUX
pa3paboTkuy, BEIIECTB, TEXHOJIOTUYECKHE

HaIIpaBJICHHBIE HA
CO3JIaHNE HOBEIX U
COBEpLICHCTBOBAHHE
CYIIECTBYIOIIUX
TEXHOJIOTHYECKUX

BO3MOXHOCTH, XapaKTEePUCTUKU U
0COOEHHOCTH 3KCIUTyaTaluu
000pyI0BaHUs /ISl UX MPOU3BOJICTBA,
KPUTEPHUH OIIEHKH TEXHOJIOTHYHOCTH U
noBbIIeHUs 9)(PEKTUBHOCTH

paMKax HaIlpaBJICHUA MMOATOTOBKHU.

[TpodeccuonanbHplil crangapT
«CrenuanucT mo Hay4Ho-
HCCIICN0BATEILCKAM U OIBITHO-
KOHCTPYKTOPCKHUM pa3paboTKam»,
YTBEPKICHHBINA MPUKAZ0M
MuHucrepcTBa Tpyaa U
COIMANTLHOM 3amuTEl Poccuiickoi
®enepauun ot 04.03.2014 Ne 121
H, C I3BMEHECHUSAMU Ha 12 nexadpst
2016 roxna, per. Ne 32
O060061meHHas TpynoBas QyHKIUS
B. [IpoBenenue HaydHO-




3asBKe 3aKa34nKa
(TEXHUUYECKOMY
3a/1aHHIO)

IPOIIECCOB U
000opyIoBaHUS
MIPOU3BOJICTBA
HEOPraHMYECKUX
XUMHYECKHUX BEIICCTB
U COpOEHTOB U
KaTaJan3aToOpPOB IS KX
MIPOM3BOJICTBA

mponeccoB MPOMU3BOACTBA
HEOPTaHNYCCKUX XUMHUYCCKHUX
BCIICCTB

[1K-5.2. YMeer pazpabaThiBaTh
TEXHOJIOTHYECKUE PEKUMBI U
BBIOMpATh anmnapaTypHoe opopMIIeHHE
JUISL peain3aliii TUIOBBIX U
WHHOBAIIMOHHBIX IPOIECCOB
MOJIYYCHUS] HEOPTaHUYECKUX
XUMHUYECKUX BEIIECTB U COPOCHTOB U
KaTaJI13aTOPOB JUIsl X IPOU3BOJCTBA.

I1K-5.3. Bnaneer npueMamu roaodoopa
1 KOPPEKTUPOBKHU MapaMETPOB HOBOT'O
TEXHOJIOTHYECKOT0 MpoIiecca
MIPOU3BOJICTBA HEOPTAHUYECKUX
XUMHUYECKUX BEIIECTB, 110100pa
COpOEHTOB U KaTaJIu3aTOPOB I10
pe3ynbTaTaM aHalu3a CTPYKTYPHI U
CBOMCTB MaTepHajoB, B TOM YHUCIIE C
MPUMEHEHUEM BBIUHCIUTEIHHOM
TEXHHUKH ¥ MMPUKJIATHBIX IPOTpaMM.

HCCIICIOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK MpU
UCCIICIOBAaHUH CaMOCTOSTEIIbHBIX
TeM

(ypoBeHb kBanmuukaimu — 6)

C. IlpoBenenue HayyHO-
UCCIIEIOBATEIILCKUX U OMBITHO-
KOHCTPYKTOPCKUX paboT 1o
TEMaTHUKE OPraHU3aluU

(ypoBeHb kBamuukauu — 6)

D. OcyiecTBiieHue HAy4HOTO
PYKOBOJICTBA B COOTBETCTBYIOILIEH
obnacTu 3HaHMIA

(ypoBeHb KBamUbUKAIIIH — 7).




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3uameo:.

- COCTaB CTOYHBIX BOJ MPOMBIIIJICHHBIX MPEANPUITHI, METObI UX OUYUCTKH,

- MEXaHU3MBbI PEAKIMi U 00IMe KHHETHYECKHUE 3aKOHOMEPHOCTH TPOIECCOB OUYHUCTKH CTOYHBIX
BOJ;

- METOJIbI aHAJIN3a 3arPS3HAIONINX BEIIECTB B BOJHOM (ase.

Ymems:

- MPUMEHSTh COBPEMEHHBIC TEXHOJIOTHH JIJIS1 PEIIEHUS BOIIPOCOB BOJIOOYHUCTKH;

- aQHAM3UPOBATHh B3aWMOCBSI3b TEXHOJIOTUYECKUX MapaMeTpoB ¢ 3D (PEKTUBHOCTHIO TpoIiecca
KaueCTBOM IPOTYKIIHH;

- IPEJYIOKUTH YCIIOBUS MPOBEJCHUS MpoIlecca BOJONOATOTOBKUA U BOJJOOYUCTKH.

Brnaoemw:

- 3HaHUSMU M TMPUHIUIIAMU COBPEMEHHOM OUYMCTKH CTOYHBIX BOJ, METOJAMH aHaIu3a
3arpsA3HSAIONIMX BEIICCTB U IMIPOIYKTOB B XKUAKOH ¢ase;

- COBPEMEHHBIMU METO/IaMH OLICHKU KaueCTBa BOJIbI,

- METOIMKAMU aHaJI13a TOKCUYHBIX KOMIIOHEHTOB B CTOYHBIX BOJAX.

3. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
4, 4,
OO0mast TpyA0eMKOCTb M CHUILIHHBI 5 180 135
KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 1,89 68 51
Jlekuun 0,47 17 12,75
[IpaxTuueckue 3ansatus (I113) 1,42 ol 38,25
CamocTrosiTeqbHasi padora 2,11 76 57
CamocrosiTenbHOE U3YUYE€HHE Pa3/IeI0B AUCIUIUIMHBI 2,11 76 57
Bun xontpoas: JK3aMeH
JIK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 0,4 0,3
1
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpOJIs: JK3aMeH




4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

4. COOEP)KAHUE JUCIUITJINHBI

AKkazieM. 4acoB

Ne i/ Paznesa aucuumiInHbI Bcero Jlekuuu ligix pgng.a

BBenenne 3 1 - 1

1. Pazpen 1 56 4 17 25

2. Paznen 2 63 6 17 25

3. Paznen 3 58 6 17 25
HUTOIroO 144 17 51 76
JK3aMeH 36
HUTOIroO 180




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

BBenenmne. DOxonoruyeckue MpoOieMbl MPOU3BOACTB. VCTOUHHMKHM  3arps3HEHUS
oKpyxatomien cpeabl. Knaccudukanus CTOYHBIX BOJ M 3arpA3HAIONIUX TPUMECEH.

Pasznen 1. HopmupoBanue kauectBa Boabl. [lokazarenm  kadecTBa  BOABL:
OpraHoJIeNTHYECKUE, OOIINEe U CyMMAapHBIC MOKa3areau. MUHEpaIbHBIA COCTaB BOABL. MeTombl
onpejeNieHusl MoKa3areneil kadecTBa Bojbl. TpeOOBaHMS K KauecTBY BOJABL: NHUTHEBOH, IS
IIPOMBIIIIEHHBIX TPOU3BOJICTB.

Knaccudukanus MeTo10B O4MCTKU CTOYHBIX BOJ. CIOCOOBI BOJIOTIOATOTOBKH.

MexaHuueckre METObl OUMCTKU CTOYHBIX BOJ. YCpeIHEHUE CTOUYHBIX BOA. Bblaenenue
HEpPaCTBOPUMBIX IPUMECEH IOJA JEUCTBUEM TIPABUTAUMOHHBIX CHJI, IMOJ JACUCTBUEM
HEHTPOOESIKHBIX CUJI. Y AaJeHUE BCILIBIBAIONINX NpuMeceld. OUibTparimoHHbIE METOIbI.

MemOpaHHble METOABl OYMCTKH CTOYHBIX BOA (yibTpaduiabTpauus, HaHOQUIbTpALHS,
oOpatabIii ocMoc). TexHuYeckre XapaKTepUCTUKU U Kiaccupukanus MeMOpaH. MeMmOpaHHbBIE
anmnapaTsl ISl OUUCTKH CTOYHBIX BOJ.

Pazgen 2. OU3MKO-XMMHYECKHE METOJbI OYMCTKM BoAbl. Koarymsauus, QIOKyIsIus.
Onortanuss.  Ob6opynoBaHue s OOpaOOTKM CTOYHBIX BOJA. AJCOPOIIMOHHBIE METOJbI
(craTueckuil U JUHAMUYECKUM PEXKUMBI). AJICOPOIIMOHHBIE YCTAHOBKHU, OOOpYIOBAaHME ISt
HMOHHOTO OOMEHa.

PextudukanmonHbie METObI (MIPOCTast, a3€0TPOITHASL PEKTH(PUKALMS, IBAIOPALIHS).

Okcrpakuus. Knaccudukamust sKCTpakIIMOHHBIX peareHToB. CBOWCTBAa SKCTPAreHTOB.
MeTtoibl 3KCTparupoBanust (IEPEKPECTHOTOYHBIE U IPOTUBOTOYHBIE).

Kpucrannuzauus u3 BoAHBIX pacTBOpoB. KpucrammuszaTopsl.

Paznen 3. Xumuueckue MeTOAbl OYUCTKM BOAbl. HeWrpanuzauus (B3auMHas
HEWTpanu3alus KUCIbIX U IIEJOYHBIX CTOYHBIX BOJ; HEUTpalM3alUsl pPeareéHTaMu, JAbIMOBBIMU
razamu, 4epe3 HeUTpanu3yromiue Marepuanbl). OKUCIUTEIbHbIE METObI (OKHCICHHUE XJIOPOM,
NEPOKCUIIOM  BOJIOPOJAA, KHUCIOPOAOM, O30HHpOBaHHE). BoccTaHOBUTENbHBIE  METOBI.
OcanuTenbHbIE METOIBI.

DJIEKTPOXUMUYECKUE METOJIbI: 3JEKTPOXUMHUYECKOE OKHCIEHHUE M BOCCTaHOBIICHHE,
AIIEKTPOKOAryJIsiLus, SJIEKTPOIUAIN3, dJEKTPODIOTALUS.

buoxumuueckue MeToJlbl OUUCTKU CTOYHBIX BOJA. CyIIHOCTH mpoliecca OMOXUMHYECKON
OYMUCTKU. AKTHUBHBIA Wi, OuoruieHKa. BnusiHue ¢GakTopoB Ha CKOPOCTh OMOXUMHUYECKOTO
OKHCIICHUS.

AdpoOHBIE METOABl OYMCTKM B €CTECTBEHHBIX YCIOBUSAX (HOds  (uUIbTpanuy,
Ouonornyeckue Mnpyabl. A>’poOHbIE METOJbl OYHUCTKM B MCKYCCTBEHHBIX COOPYKEHHSIX.
Knaccudukanus a’poTeHKOB, KOHCTPYKIIMOHHBIE pelleHus. buonornueckue QUiIbTpbl, HX
KIJIacCU(pUKaIUSI.

Anaspobnbie MeTo1bl. CeNTUTEHK, METAaHTEHK.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUSA JTUCIUITIJIMHDbI

Pa3zgen | Pasnen
Ne B pe3synbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJKEH: 1 5
3HaTh:
1 |- cocTaB CTOYHBIX BOJI IPOMBIIIUICHHBIX IPEANPUATUNA, METO/Ibl UX OYUCTKH, + +
o | - MEXaHU3MbI peakuii 1 o0IMe KMHETHYCCKHE 3aKOHOMEPHOCTH MPOILIECCOB OYUCTKH CTOYHBIX +
BOJ;
3 | - MeTopI aHaTM3a 3arps3HAIONIMX BEIIECTB B BOJHOM dase. + +
YMmerThb:
4 | - npUMEHSTh COBPEMEHHBIC TEXHOJIOTHH JIJIsl PEIICHUSI BOIIPOCOB BOJIOOYHCTKH; + +
5 |- AHAIM3MPOBATH B3AUMOCBA3bL TEXHOJNOTMYECKHX MAPaMETPOB C 3¢ PEeKTUBHOCTBIO TIpolIecca H + +
KaueCTBOM IMPOAYKIIHH;
6 | - mpeIOXKUTh YCIIOBUS NMPOBEJACHUS MTPOIIECCca BOJOMOATOTOBKH U BOJOOYHCTKH. +
Baagers:
7 | - SHAHMAMH M [PHHLHIAMHU COBPEMEHHOM OYMCTKM CTOYHBIX BOJl, METOJIaMH aHaJiu3a +
3arpsI3HSIONIMX BEIIECTB M MPOJIYKTOB B KUAKOH (ase;
8 | - coBpeMEeHHBIMU METOIaMH OIICHKH KaueCTBa BOJIbI; +
9 | - METOAMKAMU aHAJIN3a TOKCUYHBIX KOMIIOHEHTOB B CTOYHBIX BOJAX. +

B PE3YIBbTATC OCBOCHUA TUCHUIIIIMHBI CTYJACHT JOJIKCH HpI/IO6peCTI/I CJICOAYIOIINEC npod)eccuonaﬂbnble KomnemeHuuu u

UHOUKAMOPBL UX OOCHUNCEHUA:

Ko n nanmenosamnue [TK Kon m HanMeHOBaHMe UHIMKATOPA JOCTHKEHUS
MK
[1K-4. [1K-4.1. 3HaeT pU3NKO-XMMHUECKHE OCHOBBI
CrniocobeH caMoCTOSTETbHO IPOBOUTH IIOJIYYEHUS U UCTIOIb30BaHUS HEOPTaHUYECKUX
10 |mouckoBBIE HCCIIEIOBAaHUS HHHOBAIIMOHHBIX | XHMHUECKUX BEIIECTB, CIOCOOBI MOTyYeHHS + +
TEXHOJIOTUYECKUX MPOLIECCOB B 00JIaCTH COpOEHTOB U KaTaJN3aTOPOB U TEXHUYECKHE
MIOJIYYEHHUS U UCTIOIb30BaHUS TpeOOBaHMS K HUM.
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HEOPraHMYECKMX XMMHUUECKUX BEIIECTB U
COpOEHTOB M KaTaJu3aTOPOB JJIs UX
HPOU3BO/ICTBA.

[1K-4.2. YMeeT aHanu3upoBaTh U MPOTHO3UPOBATH
BJIMSIHUE IMApaMETPOB TEXHOJOTUYECKUX PEKUMOB
u yCIOBUI UCIBITAaHUN HEOPraHUYECKUX
XUMUYECKUX BEIIECTB W M3ACIUA M3 HUX Ha MX
pe3ynbTaTthl, B  TOM  YHCI€ Ha  OCHOBE
CTaTUCTUYECKUX  METOJOB C  IPUMEHEHUEM
BBIUUCIUTENIbHOM  TEXHUKHM W MPHUKIAJHBIX
porpamm.

12

13

14

IK-5.

CrniocoOeH caMOCTOSTETbHO OCYILECTBIISATh
pa3paboTKH, HAIIPABICHHBIE HA CO3/JaHHE
HOBBIX U COBEPIICHCTBOBAHHE
CYIECTBYIOIIUX TEXHOJIOTHUECKUX
MPOIIECCOB M 00OPYAOBaHMUS IIPON3BOJICTBA
HEOPraHUYECKUX XUMHUYECKUX BEIIECTB H
COpOCHTOB U KaTaau3aTOPOB JIJISl UX
MIPOU3BOJICTBA

[TK-5.1. 3naet npoOIeMbl TEOPHH M TEXHOJIOTHH
WHHOBAIIMOHHBIX MPOIECCOB MPOU3BOJICTBA
HEOPraHMYECKUX XUMUYECKUX BEIIECTB,
TEXHOJIOTHUYECKHE BO3MOKHOCTH, XapaKTEPUCTUKU
1 0COOCHHOCTH JKCILTyaTalui 000pyI0BaHUS st
WX TIPOU3BOJICTBA, KPUTEPUHU OIICHKU
TE€XHOJOTHYHOCTH U MOBBIIICHUS 3P PeKTUBHOCTU
IIPOLIECCOB MPOU3BO/ICTBA HEOPTAHUYECKUX
XUMHYECKHX BEIIECTB

[1K-5.2. Ymeet pazpabaThiBaTh TEXHOJIOTUYECKHE
PEKUMBI U BBIOMpATh anmapaTypHoe opopMIIeHHE
AJig pe€ajin3aliliy TUIIOBBIX U MHHOBAIIMOHHBIX
IIPOLIECCOB MOIYYEHHs] HEOPraHMYECKUX
XUMHUYECKUX BEIIECTB U COPOCHTOB U
KaTaJn3aTOpPOB JIJIsl UX IPOU3BOJICTBA.

[1IK-5.3. Bnaneer npuemamu mogodopa u
KOPPEKTUPOBKHU MapaMeTPOB HOBOTO
TEXHOJIOTUYECKOTO TMPOoIecca MPOU3BOJICTBA
HEOPraHMYECKUX XMMUYECKUX BEIIECTB, MOAOOpa
COpOEHTOB M KaTaJM3aTOPOB 110 pe3ysibTaTaM
aHaJlM3a CTPYKTYpPHI M CBOWCTB MaTepUasoB, B TOM
YUCJIC C MPUMCHCHUEM BEIUHCIIATENLHON TEXHUKHA U
MPUKJIAIHBIX TPOTpaMM
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

Ne paznena
MUCIUAILINHEBI

Ne n/mt TeMbl IPaKTUYECKUX 3aHATHU Yacsl

IpakTnyeckoe 3ausitue 1. Pacuer mnokaszarenei
KadeCcTBa CTOYHbBIX BO.

1 1 11

IIpakTnyeckoe 3ansitue 2. MeXaHUYECKUE METOBI
OUMCTKH:  OTCTaMBaHWE, (QWIBTPOBAHHWE  Uepe3
2 1 3CpHUCTHIC 3arpy3Ku (HachIMTHBIC ¢bunbTps! | 8
NEPUOJIMIECKOTO JIEHCTBUSA, (MIBTPHI C IUIABAIOLICH
3arpy3koi, GUIbTPhI HEMPEPHIBHOTO JEHCTBHS).

IIpakTnyeckoe 3ansitue 3. DU3NKO-XUMHUYECKUE

3 2 8
METO/IbI OUUCTKH BOJBI.
IIpakTuyeckoe 3ansaTHe 4. XUMHYECKHE METObI

4 2 OYHMCTKH CTOYHBIX BojA. Ilpomecchl oOkucieHus. | 8
OcaauTesIbHbIE METOIBI.

5 2 IIpakTH4yeckoe 3aHATHE 5. DIIEKTPOJIU3. 3
OnexTpodioTarusi. DIEKTPOKOATYIISIIIHSL.

5 3 IIpakTuyeckoe 3ausiTue 6. A>poOHBIC U aHAPPOOHBIC 8

OMOXMMHYECKHE METOABI OYUCTKH.

6.2 JlabopaTopHble 3aHATHSI

JIaGopaTopHbIil MPAaKTUKYM MO TUCHUIUIMHE «OCHOBbI NpOUecco8 8000N0020MOBKU U
OYUCMKU CIOYHBIX 600) HE TIPETYCMOTPEH.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHas paboTa MPOBOAMUTCS C IENbI0 YIIIyOJIeHUs] 3HAaHUM MO TUCHUTIIINHE U
peycMaTpUBAeT:

— O03HaKOMJICHHE U MPOpabOTKy PEKOMEHOBAaHHON JIUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMONMMOTEYHBIMU CHUCTEMaMH, BKIIOYas MEPEeBOAbI MyONHMKAMid W3 HAyYHBIX JKYpPHAJIOB,
UTHPYeMBIX B 06a3zax Scopus, Web of Science, Chemical Abstracts, PUHII;

— yuacrue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke TUCIUILINHEI,

— MOJTrOTOBKY K BBIIIOJHEHHUIO KOHTPOJBHBIX padOT IO MaTepHaiy JEKIIMOHHOIO Kypca;

— TMOATOTOBKY K CAaue IK3aMeHd.

[TnanupoBaHHe BpPEMEHUM Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIro Ha H3y4eHue
JTUCHUTUTMHBI, CTyJEHTaM JIyYllle BCET0 OCYHIECTBISTh HAa BECh TIEPUOJl HW3YyUEHHUS,
npeaycMaTpuBas MpH 3TOM peryiisipHOe IOBTOpPEHHE NPOWISCHHOTO MaTepuana. Matepual,
3aKOHCTIEKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO pPETYISIPHO JOTOJNHATh CBEICHHSIMH U3
JUTEPATypHBIX HCTOYHMKOB, TMIPEJICTaBIEHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMHA PEKOMEHIIYETCS COCTABIIATh KPAaTKAH KOHCIEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OHMOIMOrpaUUecKuX TaHHBIX HCTOYHUKA.

11




8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JIMCIIAIIJIMHbI

CoBOKymHAas OIEHKA M0 JTUCIUIUIMHE CKJIAJIBIBACTCS M3 OILCHOK 34 BBITIOJHEHUE
KOHTPOJIbHBIX PaboT (MakcuMmasibHas oreHka 60 0auioB) W WUTOTOBOTO KOHTPOJISI B (popMme
Ik3zamen (MakcumaibHas oneHka 40 0aioB).

8.1. [Ipumepbl KOHTPOJILHBIX BONMPOCOB /IJIsl TEKYIIEr0 KOHTPOJISI OCBOEHHUS TUCHUTLIHHBI
Jlisi  TEeKymero KOHTPOJIS MPEIyCMOTPEHO 3 KOHTPOJIBHBIX paboThl (10 OJHOU
KOHTPOJILHOM paboTe Mo KaxaoMy pasneny). MakcumanbHas OLEHKA 32 KOHTPOJBbHBIE paOOTHI
coctapsieT 60 6amnoB, mo 20 6auIoB 3a KaXayr padoTy=

Pazgen 1. Ilpumepnbl BONpPoCcOB K KOHTPOJLHOW padore Ne 1. KontpoabHasi padora
coaep:xut 20 BonmpocoB, mo 1 6aj1y 3a Bompoc.

Bomnpoc 1.1.

1. Bonpuras 9acTh OTXOJOB Ha IPOU3BOCTBE MIPUXOIUTCS HA OTX0JIbI (TI0 arperaTHOMY
COCTOSIHHIO).

Kunkue

TBepasie

I"a3zo000pasubie

2. Bona, ObiBmIass B ymoTpeOJeHUH, a TakKe BOJA, MPOIIeANIas KaKyr-IM0O 3arps3HCHHYIO
TeppuTopuio HazbiBaeTcst  CToyHas Boja

OtcranBaemast Bosia

Tanas Boma

Bononposoanas Bona

3. 3arps3HSIOIUE BOLY BEIIECTBA 110 (PU3UIECKOMY COCTOSHUIO OBIBAIOT:
HepactBopumsle

bakrepuanbhbie

PactBopuMEIe

[IpomblinieHHBIE

Bonpoc 1.2.

1. K MuHepanbHBIM 3arpsI3HSIONIUM BEIIECTBAM OTHOCUTCS:

I'mmua

OcTaTKH 371aK0B

KneeBrle BemecTBa

DUTOIIAHKTOH

2. Kakoe 3nHauenne pH JODKHBI MMETh CTOYHBIC BOJBI, BBITyCKaeMble B KaHAIM3AIMOHHYIO
ceTh?

He 6onee 6,5

okoxno 7,0

He MeHee 9,0

3. Kakyro TemmepaTypy AOKHBI UMETh CTOYHBIE BOJBI, BBITYCKaeMble B KaHAIU3AIMOHHYIO
ceTh?

He Oounee 20

He Ooitee 30

He Oounee 40

Bomnpoc 1.3.
12



1. Kakumu noHamu o0ycCIaBIMBAETCS AIEKTPOIPOBOAHOCTD BOJIBI?
Na+, K+, CI-

H2PO4-; HCOS3-; Au+

K+; CH3+; S2-

Al3+; Cl-; HSO3-

2. Hanbonee TOUHBINM METOJ ONPEAEICHUS] MyTHOCTH BOJIBL:
MerTox ¢ UCTIONIb30BaHUEM TPYOKH

Merton ¢ ucnons3oBanueM aucka Cekku

Merton onpeneneHus pacceMBaHUs U3TYYCHUS

3. Haubonee To4HbII METO ONIpEIeICHHS IBETHOCTH BOJIBI:

Merton onpeiesieHus IMyTeM BU3yaJIbHOT'O H3y4YeHHUs MPOOBI BOBI B COCYIE
MerTon onpeaeneHus IBETa ¢ MOMOIIBIO ONITUYECKUX MPUOOPOB
BusyanbHblii METOT

Bomnpoc 1.4.

1. Mexanuyeckasi O4MCTKa MPUMEHSETCS TSl BBIICTICHUS U3 CTOYHBIX BOJ:
MaTOT€HHBIX MUKPOOPTaHHU3MOB

PacTBOPEHHBIX MUHEPAIBHBIX TpUMecen

HEPaCTBOPEHHBIX MUHEPAIbHBIX U OPTAHUYECKUX MpUMecen
PacCTBOPEHHBIX OPraHUYECKUX MpUMecen

2. Kak Ha3pIBaeTCsl IOTOK PacTBOpPa, MPOXO AN yepe3 MeMOpaHy B MEMOpaHHOU yCTaHOBKe?
Konuenrpar

Omroar

Ilepmear

DKCTpakT

3. Ilecko10BKH € BpallaTelbHbIM JBHKEHUEM BOBI MOAPA3EAIOTCS Ha:
AbspupyeMble U TaHT€HIIHAJIbHbIE

Kpyrossie u a3pupyemeie

TaHreHuanbHbIe U IPSIMOJIMHEVHBIE

IIpssMonMHEHBIE U BEPTUKAJIBHBIE

Bomnpoc 1.5.

1. Pa3nenenus B npouecce HaHOPUIBTPALIMK TIPOUCXOUT 32 CUET:
CuroBoro mexanusma u nuddyzuu
CurtoBoro MmexaHuszma

Ty ysun
Ancopounu

2. OuabTpOBaHNE MOXKHO MHTEHCU(DUIIUPOBATD

MIOHIKEHUEM TEMIIEPATYPBI CYCIIEH3UU

YBEJIUYEHUEM TOJIIIUHBI CIIOS OCa/IKa

paloHaIbHBIM OJI00POM criocoba perenepanuy GUIbTPOBaILHONW NEPETOPOIKH
MOBBIIIEHUEM YJIEIBHOTO CONPOTUBIICHUS 0CaIKa

3. OnHO U3 mpeuMymiecTB (GUIbTpa HEMPEPHIBHOTO ACHCTBUS.
BBICOKAsl IPOU3BOIUTEIBHOCTh
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HU3Kasi CTOUMOCTh
IIPOCTOTA KOHCTPYKLIUHU
KOMITAKTHOCTb 000pYI0BaHUS

Pazgen 2. Ilpumepbl BONPOCOB K KOHTPOJbLHOUH padore Ne 2.
coaep:xut 20 BonmpocoB, mo 1 6aj1y 3a Bompoc.

Bonpoc 2.1.

1.MeTo10M KOAryasiiuu MOKHO YAQJIUTh U3 CTOYHON BOJIbI
I'pyboaucnepcHble YacTUIbI

Muxkpooprasu3mel

HoHBI TSHKEIBIX METAIUIOB

Pannonyknuasl ypaHa, CTpOHLIMSA

2.B kauecTBe KOAryJISIHTOB HCHOJB3YIOT
Conu xeye3a

CMech coJiel Jkene3a U aJlOMHHUS
H3BecTb

ITonuakpunoHATPUI

Kpaxman

3.B xauecTBe (QIIOKYISIHTOB aHUOHHOM NMPHUPOJIbI UCTIOIb3YIOT
CMecs coutell Jxenesa u altOMUHMS

[Tonmakpunat HaTpus

AnbruHatr HaTpus

[TonnakpuiIOHUTPHI

Kpaxman

Bonpoc 2.2.

1.Yem GobIrie KpaeBOil yrojl CMaYMBaHUsI YaCTHUIL 3aTPA3HEHUS, TEM ...
6osee TAPoPOOHA MOBEPXHOCTh YACTHIl U OHU JIETKO (IOTHPYIOTCS
Oosee ruApoPpUIIbHA TOBEPXHOCTh YACTHUI] M OHU JIETKO (PIIOTHUPYIOTCS
6oee THAPOPHUIEHA TOBEPXHOCTh YACTHUI] U OHU TNIOXO (DIOTHPYIOTCS
6osee ruipoPoOHa MOBEPXHOCTh YACTHUI] U OHH IJIOXO (PIIOTHPYIOTCS

2.K ¢uroTaruu ¢ BbIIETICHHEM BO3/IyXa U3 BOJABI OTHOCHUTCS
Hanopnas ¢noramus

OpmudTHas roTarus

Nmnennepnas ¢ruoranus

DnekTpodaoTarus

3.K ¢dnotanmm ¢ MexaHUYECKUM TUCTIEPTHPOBAHUEM BO31yXa OTHOCHUTCS
Baxyymnas doramus

WNonnas dmotarus

Nmnennepnas ¢ruoranus

DnekTpodaoTarus

4 K dmoTaruu ¢ MEXaHHYECKUM JUCTIEPTUPOBAHUEM BO3/TyXa OTHOCUTCS
Hamnopnas ¢noranus
WNonnas dmotarus

KonTpoabHas padGora
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besnanopnas ¢ioramus
Ilennas cenapauus

Bomnpoc 2.3.

1.Crioco0 paszjelieHdss W OYMCTKH JIETKO KHITAIIUX JKUIAKOCTEH IyTeM MHOTOKPaTHOIO HX
HarpeBa JI0 KUTICHUS U KOHJICHCAITUN

PexTuduxamus

OxucneHue

CokpucTalIu3aInus

DIeKTpoaAnaIn3

2.IIpotiecc MOTIOICHHS OJHOTO BEIIECTBA MOBEPXHOCTHIO COPOCHTA
AOGcopOnus

Ancopouust

DKCTpaKIUs

HecopOuus

3.MuKponopucThie aicOpOSHTHI COAEPKAT TOPBI Pa3MEPOM
0-2 um

2-50 amM

0-10 am

0,05-0,2 MxMm

Bonpoc 2.4.

1. Jlnst HEWTpaaM3alMK CTOYHBIX BOJI, COICPIKAIINX MUHEPATbHBIE KHCIOTHI, HCTIOJIB3YIOT
AMMMaYHYIO BOJlY

OTtpaboTaHHbIE 1IETOYHbIE PACTBOPHI IPOU3BOACTBA

5-10%-bIif pacTBOpP CEPHOM KHUCIOTHI

3-7%-b1ii pacTBOp a30THOM KHCIOTHI

2. J1ns uaTeHCH(DUKAIIMY TIPOIIECCa OCAKIACHUS TSHKEIIBIX METAJIJIOB B CTOYHBIE BOJIBI JJOOABIISIOT
XJI0pU aTrOMUHUSA

benzon

Cynbdar xenesza

[TonunponuaeHrmmKoIIb

3HpI/I MPUMCHCHUHN OKHUCIUTCIIbHBIX MCTOAOB UCIIOJB3YIOT TAKUC OKUCIIUTECIIN, KAK
O30H

Xiop

ITepmanranar kanus

ITnposro3ut

Bonpoc 2.5.

1. Hocurenu ans karanuzaTopa, MPUMEHSEMbIE B TMEPEIOBBIX TEXHOJIOTHUSX OKHCIUTEIHHON
00paboTKH BOJHI, ...

YBenM4MBaOT IJIOMIAAh OBEPXHOCTH KaTamu3aTopa

VBeIUYUBAIOT ILJIOMIAAb CIICKAHUS

[ToBpImaroT ruaAPOGUILHOCTH

[To3BOJISFOT YIPABIIATH CPOKOM CITY)KOBI KaTaTu3aTopa
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2.B TEXHOJIOTMYECKOW CXeMEe OYHMCTKH OT IIECTUBAJCTHBIX HMOHOB Xpoma HEoOXOJauMO
MIPUCYTCTBUE

Ycpenuureneit

Hentpudyr

PexTudukaropa

HnoBoi miomanku

3.B kauecTBe pearecHTOB BOCCTAHOBUTENICH HaNOOJbIIIEE PACTIPOCTPAHCHHE MOTYIHUITN
HatpueBblie conu cepHUCTON KUCITOTHI

OTX0/1bI )KEJIE3HOTO JIOMa

HarpueBsbie coyii CepHOM KUCIOTHI

Conu maraus

Paznesn 3. Ilpumepbl BOnpocoB K KOHTpPoabHOH padotre Ne 3. KonrtposbHasi padora
conep:xut 20 Bonpocos, 1o 1 6a/1y 3a Bonpoc.
Bonpoc 3.1.

1.K QJICKTPOXUMHUYCCKUM METOAaM IIPCBpAICHUA OTHOCUTCSA
Onektpodroranus

DIIEKTPOOKUCITICHUE

DIEKTPOXUMHUUECKOoe 00e33apakBaHIe

2.B kauecTBe KaTo/I0B B IIPOIECCE IEKTPOIH3A UCIIOIb3YeTCs
OPTA

MarsaeTut

JlerupoBaHHas ctanb

3. 47151 KaTOJHOTO OCAXICHHUS METaJIa HE0OX0IMMO 00ECTIEYUTD yCIOBHE:!
Co3aarh MaKCHUMAJIbHYIO IIOBEPXHOCTh KaTo/1a

He nepememmBate pacTBOp

Co3narb MUHUMaIbHYIO TOBEPXHOCTH KAaToa

Bomnpoc 3.2.

1.K npeumyiiecTBam 31€KTPOKOATYJISLIUN OTHOCAT
KoMmnakTHOCTh yCTaHOBKH

ITpocroTa skcrTyaTanuu

Mauieie 3aTpaThl JIEKTPOIHEPTUHU

2.Ilpomiecc mepeHoca HOHOB Yepe3 MeMOpaHy IO JEHCTBHEM MPHIOKEHHOTO K Hel
AIEKTPUYECKOTO T0JIS

DIeKTpoaraIN3

DNEKTPOKOAryJIsus

DnekTpodaoTarus

3.CyImHOCTh 3TOTO METOJIa 3aKJI0YAeTCsl B MPOIMYCKAaHWU TIOCTOSHHOTO DJIEKTPUYECKOTO TOKa
yepe3 CTOYHYIO JKUIKOCTh M OOpa3oBaHMM NPU 3TOM MEJKOJIMCIEPCHBIX IY3bIPHKOB Trasa,
PaBHOMEPHO pacipeaeIionxcs B 00beMe 00padaThIBAEMOM KUIKOCTH

DneKTpoauan3

DIIEKTPOKOAryJ LU

OnexTpodorarus

16



Bonpoc 3.3.

1.B npouecce 31eKTpouann3a noja JeHCTBUEM 3JIeKTPUUECKOTO TOKA aHUOHBI IBUTAI0TCS
[To HampaBICHUIO K KaTOy U MIPOXOJIAT Yepe3 KaTHOHOOOMEHHBIE MEMOpPaHbI

[To HampaBieHUIO K aHOAY M MPOXOAST Yepe3 KaTHOHOOOMEHHbIE MeMOpaHbI

[To HampaBJICHUIO K KATOy U IPOXOIAT Yepe3 aHKOHOOOMEHHBIC MEMOPaHBI

[To HampaBieHUIO K aHOY U MPOXOASAT Yepe3 aHHOHOOOMEHHbIE MEMOpaHbI

2.B xucnoii cpene Ha aHOJ€ TPOUCXOAUT pa3psii MOJIEKYJ BObI C 00pa3oBaHUEM
I1y3bIpbKOB KHCIIOPOJA

M 0oHOB rUIpOKCOHUS

I1y3b1pbKOB BOJOpOAA

I'mapokcun-uoHoB

3.B nporiecce anekrpoduioraniun HarpeBanue pacteopa 10 S0°C mpuBOAHT K
YMEHBIICHHUIO BI3KOCTHU KUIAKOCTH

YBeNMUEHUIO TOBEPXHOCTHOTO HATSKEHUS

[ToBermaercs 3¢ EeKTUBHOCTH MpoIecca

VY BeIMUEHUIO BA3KOCTH KHUAKOCTH

Bomnpoc 3.4.

1.®depmeHTHI — 3TO ...

OH3UMBI

Karanuzatopsl, yckopstome OMOXUMAYECKUE PEaKIIUH

AHTHONOTUKHU

HNHruouTopsel, TOPMO3AIIHME OMOXUMUYECKHE PEAKITMH

2.B MCKYCCTBEHHBIX OYUCTHBIX COOPYKEHUSX MUKPOOPTAaHU3MbI MOTYT HaXOJUTCS
B ¢B0OOIHOM COCTOSHUH

B npukperuieHHOM COCTOSIHUH B BHJIE OMOTUICHKH

B nceB100KMKEHHOM COCTOSIHUU

B npukperuieHHOM COCTOSIHUH B BHJIE aKTUBHOTO HJIa

3. CoopyxeHus s OWOJOTHYECKOW OYHMCTKM CTOYHBIX BOJ, B KOTOPBIX CTOYHBIC BOJBI
IPOXOJAT uepe3 (PUIbTPYIOLINI MaTeprall, MOKPHITHIH aKTUBHON OMOJIOTrMYECKON TIEHKOM
bruopunsTpel

HMoHOOOMEHHBIE CMOJIBI

Hanogunstpsr

Bonpoc 3.5.

1.BeiaensitoT cienyromue TUIbl OMo(QHIBTPOB C TUIOCKOCTHOM 3arpy3KOii:
C xecTKoi 01104HOM 3arpy3Koii

C pyJIOHHOM 3arpy3Koit

Co cpenneit 3arpy3koit

C mebHeBOM 3arpy3Koit

2.K mpeumymiectBaM OHOPHIBTPOB 1O CPAaBHEHUIO C JPYTMMH OWOJIOTUYECKHMH METOJIaMH
OUYHCTKH CTOYHBIX BOJl OTHOCST

JnmurenbHoe ncnosib3oBanue B Teuenue 30-50 mer

[TpocToTa KOHTPONMPOBAHMS COACPAKAHMS KUCIOPOAA

B cpaBHEeHHM ¢ adpoTeHKaMu 00Jiee TPOU3BOIUTETHHBI
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TpeOyroT MEHBIINX TIJIOMIAEH TPOU3BOACTBA

3.K mpeumymectBam OHOPWIBTPOB 1O CPaBHEHUIO C JIPYrUMU OHOJIOTHYECKUMU METOJaMHU
OYMCTKH CTOYHBIX BOJl OTHOCST

B03MOXHOCTB yaneHus U3 CUCTEMbI JIUIITHETO a30Ta OCPEACTBOM HUTPHUPUKAIIII

IMoaxonaT My OYUCTKHA OOJIBIIUX 00BEMOB BOJIBI

B cpaBHEHHMM ¢ a3poTeHKaMu 00Jiee TPOU3BOIUTEIHHBI

TpeOyroT MEHBITUX IJIOMIA/ICH TPOU3BOJICTBA

8.2. Bonpochl 1J1s HTOTOBOT0 KOHTPOJISI OCBOEHHUsI IMCIUILUINHBI (3 ceMecTp — IK3ameH).

DK3aMEHAI[MOHHBIN OWJIET BKIOYAeT KOHTPOJIbHBIC BOIPOCH MO pasnenaM 1-3 paboueit
POrpaMMBbl TUCIUIUTHHBI U COAEPIKHUT 2 BOIIPOCA.
1 Bompoc — 20 6amnos, Bonpoc 2 — 20 6aos.

1. DOkonoruyeckue mnpodIeMbl MpousBoAcTBa. Kitaccudukanys HCTOYHUKOB OOpa3OBaHUS
CTOYHBIX BO/I.

2. XapakTepHuCTHKa aTMOC(HEPHBIX, XO3HCTBEHHO-OBITOBBIX M TPOU3BOACTBEHHBIX CTOYHBIX
BOJI. THIIBI 3arpsA3HAIONINX BEIIECTB.

3. OcHOBHBIE HEOPTAHUYECKUE 3aTPSA3HEHHSI: HOHBI METAJIIIOB, COJIH.

4. OcCHOBHbIE OpPraHUYECKHE 3arps3HEHUS.

5. Ilpenenvno npomyctumble koHueHtpauuu (IIJIK) 3arps3ssommx KOMIOHEHTOB, pPbIOO-
XO35ICTBEHHOI'0 M KYJIbTYpHO-OBITOBOTO Ha3HAYEHUSI.

6. Iloka3zarenu kadecTBa BOJBI (MHHEpATH3AIUS, SJICKTPOIIPOBOAHOCTh, TEMIIEPATYPA).

7. Ilokazatenmum KadecTBa BOJbl (B3BELUCHHbIE BEILECTBA, BOAOPOAHBIN IOKa3aTels,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN OTEHIHAI).

8. OpraHoznenTuyeckre MoKazaTesd Ka4ecTBa BObl (3a11ax, MyTHOCTb, [IBETHOCTB).

9. [Ilokazatenmum KadecTBa BOJABI (KHCIOTHOCTb, IIEIOYHOCTh, PACTBOPEHHBIN KHCIIOPO,
JKECTKOCTB).

10. TMokazarenu KadecTBa BOABI (IIEpMaHTraHaTHasI W OWXpoOMaTHAas OKHUCIIIEMOCTb,
OMOXMMUYECKOE NMOTPEOICHNE KUCIOPO/Ia).

11. Knaccudukanus (0030p) METOJIOB OUYUCTKU CTOYHBIX BOJI.

12. MexaHuueckas O4MCTKA CTOUYHBIX BOJ. [leckooBKHU. Y CpeqHEeHne CTOUHBIX BOJ.

13. MexaHuueckass O4YMCTKAa CTOYHBIX BojA (oTcramBanue). [lpuHimmn pedcTBus. Twurbr
OTCTOWHMKOB.

14. Mexanuueckas O4MCTKa CTOYHBIX BOJ (puibTpauus). [IpuHiun ¢uibTpoBaHUsT U METOJBI
UHTEeHCUUKAIMK Tporiecca. TUMbl GUIBTPOBAIBHBIX IEPETOPOJIOK.

15. Mexanuueckas o4McTKa CTOYHBIX BoA (puubTpauus). [Ipunuun ¢uibrpoBanus. OUiabTpel
NEPUOANYECKOTO ACUCTBHSI.

16. MexaHunueckasi OYMCTKa CTOYHBIX BOJX ((uubTparus). [Ipuanun ¢unsrpoBanus. OUIbTpHI
HENPEPBIBHOTO ACHCTBHSI.

17. MemOpannble MeTonbl (MuUKpouibTpauus, yiapTpaduibTpanus). TpeboBanus K
mMeMmOpaHaMm. OCHOBHBIE ITOKa3aTeNId MEMOPaHHBIX MTPOLECCOB.

18. MemOpanubsie MeTonbl (HaHOowWiIbTpanus). TpeboBanuss k wmeMmOpaHam. OCHOBHEIC
nokaszaTesar MeMOpaHHbBIX IPOIIECCOB.

19. MemOpanHble amnmapaTbl MO CIOCOOYy TOJaYu OYHINAEMOro pacTBopa. KoHCTpyKimw
MeMOpaHHBIX armaparoB.

20. MemOpanHbie MeTobI (00paTHBI ocMoc). CTaHTapTHBIE PeXKUMBI pa00TH MEMOpaH.

21. ®OU3MKO-XMMHYECKHE METO/Ibl OYHCTKH BOJIBI (IIPEUMYIECTBA U HelocTaTku). Koarymsms,
bIoKyAIHS.

22. Knaccudukanus (proTalnOHHBIX METOI0B OYMCTKU CTOYHBIX BOA. DIOTAIMs C BbIIEIEHUEM
BO3/yXa U3 BOJIBI.
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23. ®noranus ¢ MEXaHUYECKHM JHUCIIEPrUpPOBaHUEM Bo3ayxa. DioTtanus ¢ mojavyei Bo3gyxa
4yepe3 MOPUCThIC MaTEePUAJIbL.

24. Tlennas cemapanus. Monnas daoTarusi.

25. Pextudukanus.

26. CopOIroHHBIC METOIbl OYUCTKH CTOYHBIX BOJ. COPOCHTHI M MX OYHCTKA.

27. YCcTaHOBKHM COPOIMOHHBIX METOJIOB OUYMCTKH CTOUYHBIX BOJ.

28. Honnsiii oomMeH. OcHOBHBIE TpeOoBaHU K noHUTaM. OOMEHHasi EMKOCTbh HOHUTOB.

29. Dxcrpakius. CxeMbl 9KCTPAKIIMOHHBIX YCTAHOBOK.

30. Xumuueckue MeToAbl OYUCTKH BOAbL. CrocoObl HEHTpaau3alliy KHUCIBIX M IIETOYHBIX
CTOYHBIX BO/I.

31. Xumuueckre METOAbl OUYMCTKU BOAbL. OKHCIEHHE XJIOPCOAEpkAIIUMU peareHTaMu.
OxucneHe nupo03uTOM.

32. XuMHYeCcKHe METOJAbl OYMCTKH BOJbL. OKHCIIEHHE NEPOKCHUIOM BOJOPOJA, KHCIOPOIOM
BO3/IyXa.

33. O3onupoBaHue. Anmnaparsl A 030HUPOBAHHUS.

34, XuMu4ecKkne METOJIbl OYMCTKH BOJBI (BOCCTAHOBJICHHE COCIMHEHUH PTYTH, XpoMa,
MBIIIBSIKA).

35. XuMU4ecKrue METOIbI OUHUCTKHU BOJBI (OCKICHNE TPYTHOPACTBOPUMBIX COCTMHEHHA).

36. DJEKTPOXMMHUECKHE METOAbl OYMCTKH CTOYHBIX Boj. Krnaccudukamus. AHOIHBIE U
KaTOJTHBbIC MAaTEPUAIIbI.

37. DraexTpoxuMHuueckoe okucieHue. OUnCcTKa [UAHCOAEPKAIIUX CTOYHBIX BOJ.

38. DnekTpoxuMudeckoe BOoccTaHOBIeHHE. CXemMa OYUCTKH MPOMBIBHOW BOJBI, COJEpIKaIleit
MOHBI METAJIJIOB.

39. DrnekTpoKkoarysIHOHHAs OYUCTKA CTOYHBIX BOJ.

40. DAEKTPOXUMHUYECKUN METOJ] 00ECCOTUBAHUS (IJIEKTPOIUAIIN3).

41. OcHOBHBIC TPUHIUIIBI JEKTPOGIOTAIMOHHOTO METO/1A.

42. Knaccudukanusi OUONOTUYECKHMX METOAOB OYHCTKM CTOYHBIX BOJ. XapaKTepUCTHKA
AKTUBHOTI'O WJa U OUOIUIEHKH.

43. 3aKOHOMEpPHOCTH pacrajia OpraHndeckux BemecTB. Hutpudukamus u neHuTpudukanms.

44. A>poOHbIE METOAbl OUYHMCTKH CTOYHBIX BOJ B €CTECTBEHHBIX ycioBUsX. llons opoiieHus.
buonorudeckue npyssl.

45. AspoOHblE METO/Bl OYMCTKU CTOYHBIX BOJ| B MCKYCCTBEHHBIX ycioBusX. Knaccuduxaus
a’pOTEHKOB.

46. AdPpoOHBIE METOABI OYHCTKH CTOYHBIX BOJ] B MCKYCCTBEHHBIX ycioBusx. Kmaccupukamms
610pUIBTPOB.

47. Anad’poOHbIe METO/Ibl OYMCTKU CTOUYHBIX BOJ. MeTaTeHKH.

48. Metoapl MOJIrOTOBKM OCAaJKOB CTOYHBIX BOJ K 00€3BOXKHMBAHUIO, YTWIM3AllUU U
3aXOPOHEHHUIO.

q)OHI[ OLCHOYHBIX CPCACTB MNPUBEACH B BUAC OTACIBHOIO AOKYMCHTA, ABJIAIOLIICTOCSA
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa3OBaTeJIBHOI>’I IporpamMmal.

8.4. CTpyKTYpa M NIpUMepHI OUIeTOB 1181 IK3amena (3 cemecTp).
Ix3amen 110 JucHUILINHE KOCHO6bL NPOUECCO8 6000N0020MOEKU U OYUCHIKY CIHOYHBIX
600» TIPOBOAMTCS B 3 ceMECTpe M BKIIOYAeT KOHTPOJBHBIE BONPOCH! IO pasaenaM 1-3 paboueit

nporpamMmbl  JUCIHUILIINHBI. buner mua 3k3amena COCTOUT U3 2 BOIIPOCOB, OTHOCAIIUXCA K
YKa3aHHBIM pa3aciiaM.

[Tpumep OGunera 11 Ik3amena:
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«Ymeeporcoaror Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O

3aB.kadeapoit THBuOII Poccuiickuii XUMHKO-TEXHOJIOTHYECKUIH YHUBEPCUTET
umenu /I.LA. MenpaeJieeBa

Kadenpa TexHoiorum HeopraHm4ecKnx BemecTs U
JIEKTPOXUMHMYECKHUX MPOIECCOB

« » 20 r 18.04.01 XumuuecKasi TEXHOJIOTHsI
Marucrepckasi nporpamma
«TexHoJI0TMSI HEOPraHUYeCKUX BellecTB, COPOEHTOB U
KATAJU3aTOPOB /IJIsl HX MPOU3BOJACTBAY

OcHOBBI MMpouecCoB BOAONMOATOTOBKHM U OYUCTKH CTOYHBIX BOJI

Buaer Ne 1

1. TToka3zaTenu KauecTBa BOJBI (KUCIOTHOCTh, IIEIOYHOCTh, PACTBOPEHHBIH KHUCIOPOJI,
JKECTKOCTB ).
2. MembOpannbie MeTob1 (0OpaTHbIi ocMoc). CTaHAapTHBIE PEKUMBI paOOTHI MEMOPaH.

9. YYUEBHO-METOANUYECKOE OBECIIEYEHUE JUCIHUIIJINHBbI
9.1. Pekomenayemasi JuTepaTrypa
A. OcHoBHas1 1uTEpaTypa

1. CrosiHoBa A.Jl. ®U3UKO-XUMHUYECKHUE OCHOBBI TEXHOJIOTHU 00E3BPEKUBAHUS JKHUJIKHX
TEXHOTeHHBIX 0TX0/0B: yueb.mocodue /A.Jl. CrosHoBa, T.B. KonbkoBa. — M.: PXTY um. [I.W.
Menneneena, 2022. — 296 c.

2. KonbkoBa, T. B. OCHOBBI TEXHOJOTHMH KaTalM3aTOPOB TE€TEPOrCHHBIX MPOIIECCOB:
yuebHoe mocodue / T. B. Konbkona. - M. : PXTY um. /I.1. Mengaeneesa, 2018. - 120 c.

3. ®enmopos, C. B. MeToapl mporHo3upoBaHus KauecTBa BOJbI : yueOHoe mocodue / C. B.
®enopos, A. B. Kyapssues. — Cankr-Ilerepoypr : Jlans, 2022. — 96 c.

4. BeromkuH, A. I'. MmxeHnepHast 3amura BOJHOW cpensl : yuyeObHoe mocobue / A. T.
Beromkun. — Cankt-IletepOypr : Jlansb, 2022. — 416 c.

5. Beromkun, A. I'. OCHOBBI MPOIIECCOB MHXKEHEPHON SKONOTHH. Teopus, MpUMepsHl,
3a1aun : yueoHoe nocobue / A. I'. Beromkun. — Cankr-IlerepOypr : Jlans, 2021. — 512 c.

6. Hlupokos, I0. A. Dxonoruyeckas 6€30MaCHOCTh Ha MPEANPHUATHH : ydeOHOE mocooue
s By3oB / FO. A. Hlupokos. — 3-e uzn., crep. — Cankt-IletepOypr : Jlans, 2022. — 360 c.

7. OCHOBBI IPUPOAOIIOIB30BAHUS U dHEPropecypcocOepexeHus : yueoHoe mocodue / B.
B. Jlenucos, U. A. Jlenucosa, T. U. [IpoBoBo3oBa, A. II. Mockanenko ; noxa penakuueid B. B.
HenucoBa. — 2-e u3j., crep. — Cankr-IlerepOypr : Jlans, 2022. — 408 c.

b. lonosHuTebHASA JJUTEpaTypa

1. I'Bo3nes, B. JI. OuncTka mpou3BOJICTBEHHBIX CTOYHBIX BOJ M YTHIJIM3AIUsS OCAIKOB
[Texct] / B. [I. I'Bo3zes, b. C. Kcenodontos. - M. : Xumus, 1988. - 112 c.

2. AncopOuust oprannyeckux BeriectB U3 Boabl [Tekcr] / A. M. Koranosckwuii [u np.]. -
JI. : Xummus, 1990. - 256 c.
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3. OrneHka BO37EHCTBUS MPOMBIIIICHHBIX MPEANPUATANA Ha OKpYykarouryro cpeay [ Tekcr]
: yae6Hoe nocobue / H. I1. Tapacosa [u ap.]. - M. : BUHOM. Jla6oparopus 3uanwmii, 2012. - 230
c.

4. DnekTpodIOTAIMOHHAS TEXHOJOTHUS OYHCTKH CTOYHBIX BOJ IPOMBIINIICHHBIX
npeanpusituii / B. A. Konecaukos [u ap.] ; pen. B. A. Konecnukos. - M. : Xumusi, 2007.

5. PonuonoB A. U. TexHOIOTHYECKHUE TPOIIECCHI AKOJIOTHYECKON 0€301acHOCTH (OCHOBBI
SHBAMPOHMEHTAJUCTUKH): YueOHUK 11 By30B / A. U. Pognonog, B. H. Knymun, B. I'. Cucrep. -
4-¢ uzn., nepepad. u gor. - Kanyra : U3n-Bo H.boukapesoii, 2007. - 799 c.

6. Muwmotun, B. B. CoBpemeHHbIE METOABI OYMCTKH TEXHOTCHHBIX CTOYHBIX BOJ OT
TOKCHYHBIX TpuMecel : yueOHoe nmocodue / B. B. Mumotun, M. b. Anexuna, b. E. Pa6unkos. -
M. : PXTY um. JI.1. Menneneena, 2016. - 131 c.

7. 3aiiueB, B. A. IIpomblluieHHas 5KOJOTHSA. DKOJIOTHYECKHE MPOOJIIEMBbI OCHOBHBIX
MPOU3BOJICTB : yueOHOe mocobue / B. A. 3aitneB, H. A. KpsuioBa. - M. : PXTVY um. JI.W.
Menneneena, 2002. - 175 ¢

8. CornukoBa, E. B. Teoperuueckue OCHOBBI MPOILIECCOB 3AIIUTHI CPeAbl OOUTAHUS :
yuebHoe nocobue / E. B. Cornuxosa, B. I1. iImutpenko, B. C. CoraukoB. — Cankr-IlerepOypr
: Jlann, 2021. — 576 c.

9. Kpusomrens, J[. A. OCHOBBI 3KOJIOTUYECKOW OE30TIACHOCTH MPOM3BOJCTB : ydeOHOE
nocobue / 1. A. Kpusomeunn, B. I1. Imurpenko, H. B. ®enorosa. — Canxr-IlerepOypr : Jlansp,
2021. —336-c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHHYeCKOil nHpopManun
— PazpaTouHbIi WIUTIOCTPATUBHBIN MaTepUa K JEKIHSIM.
— IIpe3eHTanuu K JEKIHSIM.

HayuHo-TexHu4ecKue *KypHaJbl:

Karanus B pOMBIIUIEHOCTH.

Kuneruka n xaranus.

Kypuan puznyeckoil XUMHH.

KypHan npukiagHoi XUMHUH.

JKypHas HeopraHH4eCKON XUMUMU.
Heoprannueckue matepuansl.

XuMHYeckasi IpOMBIIUIEHHOCTh CETOJHS.
Bonoouncrka.

Teopernueckre OCHOBBI XUMHYECKOW TEXHOJIOTMHU

CoNR~WNE

Pecypcel nHpopMannoHHO-TeIeKOMMYHUKAITMOHHOM ceTu HTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6beaunsier 6onee 10000 HaydHBIX )KYPHAJIOB 10 PA3JIMYHBIM OTPACIISIM 3HAHHUI
(oxoJ10 2 MUIITMOHOB cTaTei) u3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3meneno 6omnee 3000 KHUT MO pa3IMYHBIM OTPACIISIM 3HAHUH,
MPEIOCTABICHHBIX 122 HAYYHBIMH M3/1aTE€IbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bxiroyaer 6oiee 300
pEleH3UPYEMBIX JKYPHAJIOB 110 OMOMEAUIIMHE, MEAUIIMHE U €CTECTBEHHBIM HayKaM. Bce cratbu,
pasMelleHHbIe B 0a3e, HaXOAATCs B CBOOOHOM JIOCTYTIE.

3. DnekTpoHHbIH pecype arXiv https://arxiv.org/

Kpymnnuetinmm OecriaTHBIN apXUB JIEKTPOHHBIX HAYYHBIX MYOJIHUKAIHMA 10 pa3ienam
bu3nKYM, MaTeMaTHKH, HTHPOPMATUKH, MEXaHUKHU, ACTPOHOMHUH U OMOJIOTUU. KPUTEPHEB.
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https://www.biomedcentral.com/
https://arxiv.org/

4. Komnekmust sxxypuazoB MDPI AG http://www.mdpi.com/

MHOTroUCIUTUIMHAPHBINA TUPPOBON U3AATENBCKUN pecypc BbImycKaeT 6omnee 120
Pa3HOO0OPA3HBIX SJEKTPOHHBIX J)KYPHAJIOB, HAXOSIIUXCS B OTKPBITOM JOCTYIIE.

5. N3narenscTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/

[IepBoe u kpymHeiiee B MUpPe U3AATEILCTBO, MyOINKYIOIIee KHUTH B OTKPHITOM
noctyte, okosio 2500 HayuHbIix uznanuii. OCHOBHAs TeMaTUyecKasi HalpaBJIeHHOCTD -
buznyecKkue U TeXHUUYECKHE HayKu, TEXHOJIOTUHU, METUIIMHCKIE HAYKH, HAYKH O )KU3HU.

6. baza nannbpix xumuueckux coenuHennit ChemSpider
http://www.chemspider.com/

ChemSpider — sTo GecriatHast XuMudecKkas 6a3a JaHHBIX, IPEIOCTABIISIONMIAS OBICTPBIN
JocTymn K Oosiee yeM 28 MUJUTMOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOM MH(OpMAIIHH.
Pecypc npunamgnexxut KoponeBckomy xummudeckomy odmiectBy Benukoopuranuu (Royal
Society of Chemistry).

7. Kosekius xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xomtekiust »)KypHaaoB, B KOTOPBIX IMTyOJHUKYIOTCS OTUYETHI O HOBBIX
UCCIJIEJOBAaHMSIX B 00JIaCTH €CTECTBEHHBIX HAYK U MEMULIMHBI. PELIEH3UPOBAHHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o matentam u ToBapHbM 3HaKam CIIIA — USPTO — npenocrasnsier
CBOOOIHBIN TOCTYI K aMEPUKAaHCKUM NaTeHTaM, onyOaukoBaHHBIM ¢ 1976 1. [1o Hacrosiee
BpEMsl.

9. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TarenTs! (Inbo0 maTeHTHBIE 3asiBKK) OoJiee SO HAIMOHATBLHBIX U HECKOJIBKHUX
MEXIYHApOJHBIX MaTEHTHBIX OI0pO, B TOM uuciie nociHbie TekcThl marentoB CIIA, Poccun,
®paHuuu, ANoHUH U Ap.

10.  denepanbHBIA UHCTUTYT NpPOMBbILIEHHON cobcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanuonnsie pecypest GUIIC cBobomHOrO HocTyma:

- DOnekTpoHHbIe OrojuteTeHu. M3o0perenus. [1oe3npie Mozeny.

- OTKpBITBIE pEeCTPhl POCCUNCKHUX N300PETEHUI 1 3aBOK Ha U300pETEHHUSI.

- Pedepatsl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTBI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHETO
0pUIINATEHOTO OIOJUIETEHS

11. The Association for Computing Machinery (ACM) — mexxyHapoaHoe
HEKOMMEpUYECKOe NMpodeccuoHaIbHOE COO0IIECTBO, OCHOBaHHOE B 1947 rony, oObeauHsIOIIEe
npernojiaBaTesne, ucciuenoBaTeei u CrenualncToB B 00JIACTH BHIUMCIUTEIBHON TEXHUKH,
UH(OPMAIIMOHHBIX U KOMIIBIOTEPHBIX TexHoJoruil. Cepiika Ha pecypc: https://dl.acm.org
Cchutka Ha pazzaen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKast akaeMUIecKas H31aTeIbCKas KOMIIaHuU,
BbIITyCKaroIas xypHaisl ¢ 1932 rona.

B noptdonno uznarenscrBa 51 xKypHai, TeMaTHKa KOTOPbIX OXBaThIBaeT 0071acTH
€CTECTBEHHBIX U COI[MAIIBHBIX HAYK, HAYK O KH3HHU, OMOMEIUITNHY, SKOHOMHUKY U JIp.

Ccpunka Ha pecypce: https://www.annualreviews.org/

Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
nyOJIMKyrolIee ccae1oBaTeabckiue padoThl, CPaBOUHbIE M YU€OHbIE MAaTEPUAIIbI 110 ITUPOKOMY
Kpyry JuciuIuiiH. KOHTEHT u3aaTenbcTBa MpeCcTaBlieH Ha oHlaH-maTgopme Cambridge
Core, Ha koTOpO# AOCTYNHO 117 *)ypHasioB ¥ 372 KHUTM OTKPBITOTO 10CTyNa, 317 xKypHaioB
THOPHUTHOTO JOCTYTIA.

Ccpuika Ha pecype:  https://www.cambridge.org/universitypress
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Ccoinka Ha paszgen Open access: https://www.cambridge.org/core/publications/open-

access

14. The Royal Society of Chemistry Bkitoyaet 12 xypHasioB «30J10TOT0» OTKPBITOTO
JIOCTYTIa, KPOME TOTO, BCE XKYPHAJIBI OOIIECTBA SBJISIOTCS THOPUIHBIMHA U B HUX MOTYT
yOJMKOBAThCSI MaTEPUAIIbI OTKPBITOTO JJOCTYIIA.

XKypHaisl 001IeCTBa OXBATHIBAIOT OCHOBHBIE XUMHUECKUE HAYKH, BKITIOYAs CMEKHBIC
obnactu, Takue Kak Ouosorus, Onousnka, SHEPreTHKa U OKpYyKaromias cpesa,
MAaIIMHOCTPOCHHUE, MaTEPUAIOBEICHNE, MENIIMHA 1 (DU3HKA.

Ccoinka Ha pecypc: https://pubs.rsc.org/en/journals?key=title&value=current

Ccoiika Ha paszaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHsIIHUNA A€Hb HW3AATEIHCTBO BBITyCKaeT okoio 180
’KYPHAJIOB C ITOJIHOCTBIO OTKPBITHIM JOCTYIIOM.

Ccouika Ha pecypc: https://www.tandfonline.com/

Ccouika Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals

16. UznatensctBo John Wiley & Sons, Inc. Bkimrouaet okoso 230 xypHaIoB «30J10TOT0»
OTKpbITOro foctyna u 6osee 1300 rubpuaHbIX )KypHAJIOB.

Ccbliika Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPag
e=

Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

9.3. CpeacrBa obecnedyeHusi 0CBOECHHS THCIUTIHHBI
Jlns  peanuzanuu  paboyeid mporpaMmbl  TOATOTOBJCHBI — CIEAYIOIIHE  CPEACTBA
o0ecrieueHns OCBOECHHU JUCHUITIINHBI:

— KOMIIBKOTCPHBIC MPE3CHTAIITUN UHTCPAKTUBHBIX J'IeKLII/Iﬁ — 8, (O6IJ_ICC HYucCJo CJ'IEIfI)IOB —
540);

— 0aHK TECTOBBIX 3aJaHHUN I TEKYIIEro KOHTPOJIS OCBOCHHUS THCIHUILIHHBI (0OIee
grcio Bornpocos — 180);

— 0aHK TECTOBBIX 3aJlaHWi JUII UTOTOBOTO KOHTPOJISI OCBOCHUS JAMCIUILUIMHBI (00IIee
YKCII0 BOMPOCOB — 48).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHuyro HOJIEPIKKY U3YyYEHUS JUCLUTUTMHBI OCYILECTBISET
Nudopmanmonno-oudamoreunsiit nentp (MBL)) PXTY wum. .M. MennaeneeBa, KOTOpBIH
oOecrieynBaeT O0Oy4YalOUIMXCS OCHOBHOW yueOHOH, y4eOHO-METOAMYEeCKOH U Hay4yHOH
JUTEPaTypoid, HEOOXOMUMOMN ISl OpraHu3aluyd 00pa30BaTEIFHOTO MpoIecca 1O JAUCIUTLINHE.
O6umit 06em MHOrooTpaciesoro ponna MBI na 01.01. 2024r. cocrasnser 1 563 142 5k3.

@®oup UBL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JAUTEpaTypoil B (hopMe MeYaTHBIX U 3JEKTPOHHBIX M3JAHUH, a TaKKe BKIIOYaeT o(uIIMaNbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue, cCreuualIu3upOBaHHbIE OTEUECTBEHHbIE M 3apyOexHbIe
nepuonuueckue W uMHPopmaumoHHele  m3ganus.  WBL[  oOecmeumBaer  gmoctym K
npodecCHOHATBHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPABOYHBIM H MTOMCKOBBIM CHCTEMaM.
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Kaxxnprit oOydaromuiicsi odecriedeH CBOOOHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcsi JOCTyn K ceTh WHTepHeT u K AIeKTpoHHO-Oubmuoreynoil cucteme (DBC)
VHuBepcUTeTa, KOTOpas COJNCPXNKHUT pa3IUYHble U3AaHUS 10 OCHOBHBIM HM3Y4aeMbIM
JUCHUIUTMHAM M C(pOPMHUPOBaHA IO COTJIACOBAHMIO C MpaBooOIagaTesiMi y4eOHOH U yueOHO-
METOJIMYECKON JIUTEPATYyPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOTO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHdopmanronHoro obciayxuBanus B VMBI peanu3oBana TexHomorusi DIEKTPOHHOU TOCTaBKH
JIOKYMEHTOB.

[TonHbli nepedeHb AIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
npoiiecce 00y4eHus, PeICTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MTporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI

B cootBercTBUM ¢ y4eOHBIM IUIAHOM 3aHATHS MO IUCUUIUIMHE «OCHO8BL npoueccos
6000n0020MOGKU U OYUCHMKU CHOYHBIX 600 TIPOBOIATCSA B (hopMe JEKIHHA, MPaKTHYECKUX
3aHITHIA U CAMOCTOSITENILHOW pabOThI 00YyJarOIIErocs.

11.1. ObdopynoBanue, HeoOX0aMMOe B 00pa3oBaTEJBLHOM IpoLecce:

VYuebHas aynuTopust JUIsl TPOBEIACHUS JIEKIMOHHBIX W NPAKTUYECKUX 3aHATHH,
000pyIOBaHHAs AJIEKTPOHHBIMH CPEICTBAMHU JIEMOHCTpAIMH (KOMITBIOTEp CO CpeACTBaMU
3BYKOBOCITPOHM3BENICHHS, IPOSKTOP, 3KpaH) U y4eOHOH MeOebIO.

bubnuoreka, nmeromas paboune KOMIBIOTEPHBIE MECTa JUIsl CTYACHTOB, OCHAIEHHBIE
KOMITBIOTEpAMU C BBIXOZI0M B MIHTEpHET 1 1ocTynoM K 06a3aM JaHHBIX.

11.2. YuyeOHO-HATIAAHBIE IOCOOMA:
WupopMannoHHO-METOIUYECKHE MaTepHalibl: y4eOHbIE IMOCOOMS 1O JUCHUIUIHHE;
pa3IaToyHbId MaTepuai K pa3zenam JeKIMOHHOTO Kypca.

11.3. KomnboTepsl, HHPOPMALMOHHO-TEJEeKOMMYHHKAIIMOHHbIE CEeTH, alllIapaTHO-
NporpamMMHbI€ H ayIMOBU3YyaJIbHbIE CPEACTBA:
IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OPUHTEPAMH U TPOTPAMMHBIMU CpPEJICTBAMH; MPOEKTOPHl M 3KpaHbl; LU(POBBIE KaMeEphl;
KOIMPOBAJIbHBIE AIIIApaThl; JIOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

11.4. TleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBIE PeCyPChI:
NudopmaninoHHO-METOMYECKHE MaTepHabl: ydeOHbIE TMMOCOOMS 1O JAUCIUIUIMHE,
pa3laToOuHbId MaTepual K pa3zesiaM JEKIIMOHHOTO Kypca.
DOnekTpoHHbIE 00pa30BaTENbHbIE PECYpPCHI: 3JEKTPOHHBIE MNpPE3EHTAlMU K pasjaeram
JIEKIIMOHHOTO Kypca; y4yeOHO-MeToauYecKkre pa3paboTKh B DJIEKTPOHHOM BHJE; CIPAaBOYHBIC
MaTepHuabl B IEYaTHOM H DJIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JIMLIEH3MOHHOI0 POTPAMMHOI0 00ecreYeHHusI:

Cpox
HaumenoBanue PexBuzutsl
No OKOHYaHHUS
MIPOTPAMMHOTO JIOTOBOpPA . [Tpumeuanue
w/m MPOIyKTa MOCTaBKH AACHCTBITT
POAYK JTUTICH3UHN
1. | WINDOWS 8.1 Kontpakt O6eccpouHo | JlumeH3us Ha ONEPAIMOHHYIO CUCTEMY
Professional Get Ne 62- Microsoft Windows 8.1. I1O, ue
Genuine 645A/2013 IIPUHUMAIOILLIEE NIPSIMOTO y4acTHs B
oT 00pa3zoBaTeNbHBIX MPOIECCaX.
02.12.2013
2. | Microsoft Office KoHTpakT Oeccpounas | Jlunensus Ha 10, npuHMMaroiee
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Standard 2013 Ne 62- y4dacTue B 00pa3oBaTelIbHBIX
6425A/2013 mpoIieccax.
oT
02.12.2013
Microsoft Office Konrpaxr 12 mecsiueB | JIunensus va [10, npunumaroee
Standard 2019 Nel75- (exeromHoe | ydactue B 00pa30oBaTENIbHBIX
B cocrage: 2620A/2019 | mpomienue | Ipoueccax.
e Word oT HOJITTUCKH C
e Excel 30.12.2019 [IPaBoOM
e Power Point o%?oe;(;éia;;?o
e Outlook BEPCHIO
MIPOJTYKTA)
ABBYY Kontpakt o6eccpounas | JIunensus Ha [10, He mpuHUMAarOIIIEE
FineReader 10 Ne 143- IPSMOTO Y4acTHsi B 00pa30BaTEIbHBIX
Professional 1642A/2010 mporeccax
Edition or 14.12.10 (MHBPACTPYKTYPHOE/BCIIOMOTATEIbHOE

110)
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUS TPOI'PAMMBI

HaumenoBanue
pa3jaesioB

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

(I)OPMLI H ME€TO/JbI
KOHTPOJIA U OLICHKH

Pasznen 1.

3naem:

— COCTaB CTOYHBIX BOJ
MIPOMBIIIJICHHBIX TPEIIPUSITHIA,
METObI UX OYMCTKH,

— METOJIbI aHAJIN3a 3aTPSASHSIIOIINX
BEILIECTB B BOJIHOM (haze.

Ymeem:.

— TNPUMEHSATh COBPEMECHHBIC
TEXHOJOTHH  JUIsi  PEIIeHUs
BOIIPOCOB BOJIOOYHCTKH;

— aHaJIu3upoBaTh B3aMOCBS3b
TEXHOJIOTHYECKUX MapaMeTPOB C
3¢ (HEeKTHBHOCTRIO TIpollecca |
KaueCTBOM IMPOTYKIUH.

Brnaoeem:

— COBpPEMCHHBIMHU METOdAMHU
OIICHKH KaueCTBa BOJIbI;

— METOIUKAMH aHanu3a
TOKCHYHBIX KOMIIOHEHTOB B
CTOYHBIX BOJAX.

OrneHka 3a
KOHTPOJIbHYIO paboTy
Nel

OrneHKa 3a IK3aMeH

Pasznen 2.

3naem:

- COCTaB CTOYHBIX BOJ MPOMBIILIEHHBIX
NpEANPUITHH;

- METO/IbI OYMCTKHU CTOYHBIX BOJI;

- METOJBI aHauu3a 3arps3HSIONINX
BEIIECTB B BOJHOM (haze.

Ymeem:

- IPUMEHSATH COBPEMEHHBIE TEXHOJIOTUU
JUTSL PEIICHUST BOIIPOCOB BOJJOOYHCTKH;

- aHAIU3UPOBATH B3aMMOCBS3b
TEXHOJOTHYECKHX  IapaMeTpoB ¢
3¢ (HEeKTUBHOCTHIO npoiecca u
KaueCTBOM IPOTYKITUH;

- TMPEeAJIOKUTh YCJOBUSI TPOBEICHUS
mporiecca.

Braoeem:

- 3HAHUSIMH u TIPUHITAITAMHA
COBPEMEHHOW OYHMCTKH CTOYHBIX BOJ,
METOJIaMH  aHaHW3a  3arpsI3HSIONIUNX
BEIIECTB U MPOJIYKTOB B KUAKOH (a3ze;

OreHka 3a
KOHTPOJIbHYIO paboTy
No2

O1leHKa 3a IK3amen

Pa3pea 3.

3naem:

- COCTaB CTOYHBIX BOJ MPOMBINIICHHBIX
MPEINPUATHIH, METOIBI MX OYHCTKH,

- MeXaHU3Mbl peakuuii u oOIue
KHHETHUYECKHUE 3aKOHOMEPHOCTH
MIPOIIECCOB OYHUCTKU CTOYHBIX BOJI;

- METOABl aHalIW3a 3arpA3HAIONIMX
BEIIECTB B BOJHOM (hasze.

OrneHka 3a
KOHTPOJBHYIO PaboTy
Ne3

O1ieHKa 32 9K3amen
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Ymeem:
- MPUMEHSTH COBPEMEHHBIC TEXHOJIOTHH
JUTSL peLlIeHUsI BOIIPOCOB BOJIOOYUCTKH;

- aHAJTM3UPOBATh B3aUMOCBSI3b
TEXHOJOTHYECKUX  [MapamMeTpoB ¢
3¢ PEeKTUBHOCTHIO mpoiecca u

KaueCTBOM IPOIYKIIUH;
- MPEIIOKUTh YCIOBHS IPOBEICHUS
mpoiecca BOJIOIOATOTOBKH i1
BOJIOOYHMCTKH.

Bnaoeem:

- 3HAHUSIMU u MPUHIIAIIAMHA
COBPEMEHHOW OYHMCTKH CTOYHBIX BOJ,
METOJIaMH  aHaJM3a  3arps3HSAIONIUX
BEIIECTB U MPOYKTOB B KUIKOH (ase;
- COBPEMEHHBIMH METOJIaMHU OIICHKHU
KayecTBa BOMBI,

- METOOMKAMH aHaJiu3a TOKCHYHBIX
KOMITOHEHTOB B CTOYHBIX BOJIAX.
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsakoM oOpraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTEIbHON JAEATEIHHOCTH II0
o0Opa3oBaTeNbHBIM IIpOrpaMMaM — MporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeLHaJIUTeTa,
nporpammam maructparypsl (IIpuka3z Muno6puayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem o0 TOpsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakamaBpuaTta, IporpaMMaM CHElHauTeTa, MpPOrpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaeneera ot 28.12.2022, npotokoi Ne 5;

— MeronuyeckuMu peKOMEHAALMSIMH IO OpraHU3ali 00pa30BaTEIBHOIO Mpoliecca
Ui OOy4YeHHsS] WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBbS B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa30BaTebHOTO Tpoliecca (YTBEpKISHBI 3aMecTuTeIeM MuHKCTpa oOpa3oBaHus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«OCHOBBI TIPOIIECCOB BOJIOIIOJITOTOBKY M OYMCTKH CTOUYHBIX BOI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI
18.04.01 XuMmudeckas TEXHOJIOTHSA
MarucTepckas rmporpamma
«TexHonorus HEOPraHWMYECKUX BEUIECTB, COPOSHTOB U KAaTaJIM3aTOPOB JIJIS UX TIPOU3BOJICTBAY

®opma 00ydyeHus: ouHast

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHusl Y YeHOrO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«HpOMbIHIJIeHHLIe ancopﬁunonﬂme IpouecConl B HeopraaneCKoﬁ TEXHOJIOIUID»

HanpagieHue noaroToBKu
18.04.01 Xumu4yeckasi TEXHOJIOTUsA
Marucrepckasi nporpamMma

«Texnoaorust HCOPraHM4eCKMuX BCIIECTB, COpﬁeHTOB U KaTaJIu3aTopoB 1JidA
HX NPOU3BOACTBA»

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa [A.X.H., mnpodeccopoM, mnpodeccopoM Kadeapbl TEXHOJIOTUU

HEOPTraHWYECKUX BEILECTB U IEKTPOXUMUUECKUX TpoiieccoB M.b. Anexunoit

HporpaMMa paccMOTpCHA n 0;[06peHa Ha 3acCdaHun I(a(beﬂpbl
TEXHOJIOTHU HEOPraHNYCCKUX BEIICCTB U DJICKTPOXUMHUICCKUX ITPOILECCOB

(HanmenoBanue kadenpsr)

«28» ampenst 2025 r., mpoTtokon Ne 5.



1. HEJIb ¥ 3ATAYY JUCHMUTIINHEI

[IporpaMma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
TOCYJapCTBEHHOTO 00pPa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
1o HampaByieHuo  1oAroToBku  18.04.01 Xumuueckaa mexunonozua (PIOC BO),
pexomeHaauuaMu  MeToInYecKol KOMMCCHHM UM HAKOIUIEHHBIM OIIBITOM  IIPENOAAaBaHMs
TUCIUIUIMHBL KaeIpol mexHo102uu HeopzaHuyecKux 6euiecme u J1eKmpoXumMudecKux
npoueccoe PXTY um. JI1.1. Menaeneesa. [IporpamMmma paccuntana Ha U3y4eHUE JUCLMIUIMHBI B
TEYEHUE OJIHOTO CEMECTpa.

Jucuumnuna «I/Ipomwvluinennvie aocopoyuonnvle npoueccl 6 HeOPeaHu4ecKoll
mexHo102uw) OTHOCUTCS K BapUaTUBHOM YacTW AMCUUIUIMH y4yeOHoro miuaHa. IIporpamma
JUCLHUIUIMHBL TIPEIONIaraeT, 4To OOydarommecs HMEIT TEOPETHYECKYI0 U MPaKTUYECKYIO
MOJATOTOBKY B 00JIACTH XMMHMYECKOH TeXHOJoruu 1o npoduiio «TexHonorus HeopraHu4ecKux
BELIECTBY.

Henap AMCHMIVIMHBI — COCTOMT B NPUOOPETEHUM MarucTpaHTaMH 3HAHUM, yYMEHUH,
BIQJICHUHA W (HOPMHUPOBAHMHM KOMIICTCHIIMA B OOJIACTH TEOPUU M TPAKTHKU MPOMBIIIICHHBIX
aZcOpOLIMOHHBIX TPOIECCOB M HCIOJb30BAaHHUE MX PE3yJIbTaTOB B NpodheCcCHOHATHHOU
JESTENIbHOCTH.

3agauu QIMCHUILTHHBI — (JOpMUpOBaHKE Y 00yUYaIOIIMXCsl CUCTEMHBIX 3HaHHM B 001acTu
a/ICOPOIIMOHHBIX TEXHOJOTHA MO OYUCTKE, PA3/EJICHUIO Ta30B M MOJYYCHHIO MPOAYKTOB Ha
MPOMBILUICHHBIX MPEANPUIATHUSAX BBICOKOTEXHOJOTUYHBIX CEKTOPOB 3KOHOMMKH, a TAaKXe IO
OYHUCTKE CTOYHBIX BOJ COPOIIMOHHBIMHA METOJJAMH M TEXHOJIOTHHU aICOPOCHTOB 1 HOHOOOMEHHBIX
MaTepHuaoB.

Jucuunnuna «/Ipomsluinennvlie adcopoyuonnvle npoueccl 6 HeOPeaHu4ecKoll
mexHo02uuy nipenogaercs B 1-om cemectpe. KoHTponb ycreBaeMocTu CTyIEHTOB BEIETCS MO
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PaGouass mporpamMMa OUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BATEIbHBIX TEXHOJOTMH M DSJIEKTPOHHOTO OOYYEHHS TOJHOCTBIO WIIH
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIIUITJIMHbI

N3ydyeHne NUCHUIUIMHBI HAlpaBJIEHO HAa NMPUOOpETEHHE CIEAYIOIMHUX KOMIETeHUM U
HHAUKATOPOB HX AOCTHIKEHMS



OcHoBauue

3anaia . | O0bBexT nim 001aCcTh Konu Kox n saumeHoBaHue (mpodeccronambHbII
npoecCuOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctmxenus [1K CTaHJapT, aHAJIU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
HayuyHo-ucciieqoBaTeJIbCKHil THIT 32124 MPO(eCCHOHATILHOM /1eATeJIbHOCTH

Brinosninenue XHUMUYECKOE, I1K-3. Criocoben I1K-3.1. 3HaeT sKcrepuMeHTaIbHbBIE Amnanu3 TpeGoBaHUN K
(GyHIaMEHTAIBHBIX U | XHMHKO- MIPUMEHSATD METO/JIbI U UX PUOOPHOE U po(hecCHOHATLHBIM
MPUKJIAHBIX paboT TEXHOJIOTUYECKOE COBpEMEHHBIE TPUOOPHI | anmnaparHoe oGopmieHHE IS KOMIIETEHIIUSIM, [IPEIBSIBISIEMbIM
MMOMCKOBOTO, MIPOU3BOJICTBO Y METOJIbI MCCJIEI0BAHMS BEIIECTB U MAaTEPHAJIOB | K BBIITYCKHUKAM HaNpaBJICHUS
TEOPETUYECKOTO U UCCJIEIOBAHMUSI, MOJATOTOBKU Ha PBIHKE TPYyAa,
AKCIEPUMEHTAILHOTO | CKBO3HBIEC BU/IbI MJIaHUPOBATh, OPTAHU- 000011eHUE 3apYOCIKHOTO OIBITA,
Xapakrepa ¢ Uelblo npodeccnoHanbHOM | 30BBIBATh U MPOBOIUTH MPOBEJICHUS KOHCYIbTALIUN C
onpeeaeHus NESTETLHOCTH B AKCIIEPUMEHTHI U BEJIYIIIUMH pabOTOATEISIMH,
TEXHUUYECKUX MIPOMBIIIJICHHOCTH UCIBITAHUS, KOPPEKTHO o0veanHeHusAMH paboToaareneit
XapaKTEepUCTHK HOBOH | (B cepe o0OpabarbIBaTh U OTpaciu, B KOTOPOH

TEXHHUKH, a TAKKE
KOMILIEKca padoT 1o
pazpaboTke
TEXHOJIOTHYECKON
JOKYMEHTAIUH.

OpraHHM3aluy U
IMPOBCACHUA HAYYHO-
UCCIIEJ0BATEIbCKUX
U OIIBITHO-
KOHCTPYKTOPCKHUX
pabot B obnactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/JICTBA).

AHAJIN3UPOBATDH IIOJTY-
YCHHBLIC PC3YJIbTAaThL

I1K-4. Criocoben
CaMOCTOSITEIEHO
MIPOBOJTUTH TOMCKOBBIC
HCCIIEI0OBAHNS
WHHOBAIMOHHBIX
TCXHOJOTNYCCKHUX

[1K-4.1. 3naet pu3nKO-XUMHUYECKHE
OCHOBBI TIOJTYYEHUS ¥ UCTIIOTIH30BAHUS
HEOPraHMYeCKUX XMMHUYECKHX
BELIECTB, CIIOCOOBI MOTyUEHUS
COpOEHTOB U KaTalu3aTOPOB U
TEXHUYECKHE TPeOOBaHMsI K HUM

BOCTpe6OBaHLI BBIITYCKHUKHU B
paMKax HallpaBJICHUA MMOATOTOBKHU.

[TpodeccrnonanbHbIN cTaHAAPT
«CrenuanucTt 1mno Hay4Ho-
HCCJIEI0BATENIbCKUM U OTIBITHO-
KOHCTPYKTOPCKHUM pa3paboTKam»,
YTBEPKICHHBIA TPUKA3Z0M
MuHucrepcTBa Tpyaa u
COLMAIIBHOM 3a1uThl Poccuiickon
®enepaunn ot 04.03.2014 Ne 121
H, C I3BMEHECHUAMU Ha 12 nexadpst
2016 rona, per. Ne 32
O060061eHHas TpynoBas QyHKIUS
B. [IpoBenenue Hay4HO-
MCCIIE0BATEIIbCKUX M OIBITHO-




MIPOIIECCOB B 00JIACTH
MOJTy4YCHUS U
UCIIOJIb30BaHUS
HEOPraHMYECKUX
XUMHYECKHUX BEIIECTB U
COpOEHTOB U
KaTaJan3aToOpPOB IS KX

[1K-4.2. YMmeeT aHanu3upoBaTh U
IPOTHO3UPOBATH BIUSHHUE IIAPAMETPOB
TEXHOJIOTHYECKUX PEKUMOB U
YCJIOBHI NCTIBITAHUH HEOPTaHUUECKUX
XMMUYECKHUX BEILECTB U U3ACTHHA 13
HUX Ha UX PE3yJIbTaThbl, B TOM YHCIIE
Ha OCHOBE CTaTUCTUYECKHX METOJIOB C

MIPOU3BOJICTBA MPUMEHEHUEM BbIUHCIUTEIbHOM
TEXHHUKH ¥ MPUKJIQJTHBIX TPOrPaMM
ITK-5. Cnoco6en | [1K-5.1. 3naer npobieMbl Teopuu Hu
CaMOCTOSITENTEHO TEXHOJIOTUHI WHHOBAIIMOHHBIX
OCYIIECTBIISATh MIPOLIECCOB MIPOU3BOJICTBA
pa3paboTku, HEOPraHNYECKUX XUMHYECKHX
HaIpaBlICHHBIC Ha | BEIIECTB, TEXHOJOTUYECKHE
CO3/laHME€ HOBBIX U | BOBMOXXHOCTH, XapaKTePUCTUKH |
COBEPIICHCTBOBAHUE 0COOCHHOCTHU JKCIITyaTaluu
CYIIECTBYIOIINX 000pyIOBaHUs Ul UX MPOU3BOJICTBA,
TEXHOJIOTUYECKHIX KPUTEPUU OIICHKU TEXHOJIOTUYHOCTU U
IIPOLIECCOB U | MOBBILLIEHUS 3P PEKTUBHOCTH
o0opynoBaHus MIPOLIECCOB MIPOU3BOJICTBA
MIPOM3BOJICTBA HEOPraHMYECKUX XUMHYECKHUX
HEOPraHMYEeCKuX BEIIECTB
XUMHYeCcKHuX BemecTB U | [TK-5.2. Ywmeer pa3zpabaThIBaTh
copOeHTOB U | TEXHOJIOTHYECKHE PEKUMBI U
KaTaJIn3aTOpOB I MX | BEIOMpATH amnmaparypHoe opopMIIeHHE
HPOM3BOJICTBA JUIsL  peanu3aliii  TUIMOBBIX U
WHHOBAIIHOHHBIX IPOIIECCOB
HOJy4YeHUs HEOPTaHUYECKUX

XUMHUYCCKHUX BCIICCTB U COp6eHTOB u
KaTaJIM3aTOPOB IJIA UX IIPOU3BOJACTBA

KOHCTPYKTOPCKHX Pa3padOTOK MpH
UCCIICIOBAHUH CAaMOCTOSTEIIbHBIX
TeM

(YpoBeHb KBamu(pUKAIHH — /)




B pesynbprare nzydeHus: AUCIUIUIMHBI CTYICHT MarucTpaTyphl T0DKEH:

3name:
HAy4YHBIC OCHOBHI MIPOMBIIIUICHHBIX aJCOPOIIMOHHBIX MPOIIECCOB;

0a30BbIE TEXHOJOTHUH aJCOPOIIMOHHONW OYMCTKH Ta30B M JKHIKOCTCH W pPa3cICHHS
ra3oBBIX CMECEii;

0a30BBIC TEXHOJIOTHH 00E3BPEIKUBAHUS T'a30BBIX BHIOPOCOB aICOPOIIMOHHBIM METOJIOM;
OCHOBHOE 000PYJIOBaHHE U IPUMEHSEMBIC aJICOPOCHTHI JIJIsl PEIICHHS ITOCTaBICHHBIX 3a/1a4
B 00J1acTH aJICOPOITMOHHBIX TEXHOJIOTHIA;

TEOPETHYECKHUE OCHOBBI TPOSKTHPOBAHMS, BBHIOOp aJCOPOCHTOB M OOOPYIOBAaHMS IS
OUYHMCTKHU T'a30B M KUAKOCTEH U pa3/IeICHHsI Ta30BbIX CMECEH acOPOIIMOHHBIM METOIOM;
Ymemn:
MIPUMEHSATh COBPEMEHHBIC TEXHOJIOTHH U 000pYAOBaHUE JIJIsl PEIICHUS BOIIPOCOB OYHCTKHU
ra30B M KUJIKUX CPE U Pa3IeIeHUs Ta30BbIX CMeCel aICOPOIMOHHBIM METOIOM;
MPUMEHITh  COBPEMEHHBIE  TEXHOJOTMHM M  OOOpYyIOBaHHWE JUIi  OOECIeYCHHS
AKOJIOTMYECKON 0€30IMacHOCTH;

BBITIOJIHATh PAcyeThl MAaTEPUATBHOTO M HHEPreTUYECKOro OanaHCoB aJcOpOLMOHHBIX
YCTaHOBOK;
noa0UpaTh COBPEMEHHOE OCHOBHOE OOOpYAOBaHHWE U KOMIUIEKTHI BCIIOMOTAaTE€IbHOTO
o0opy/oBaHUsT ISl KOMIUICKTOBAaHUS aJCOPOIMOHHBIX YCTAHOBOK IS OYHCTKH H
paszieJIcHuUs Ta30B;
HCIIOJIb30BATh OMBIT 3apYOEKHBIX (UPM IO pa3pabOTKe U IKCIUTyaTalluu aJcOPOIIMOHHBIX

YCTaHOBOK;
Braoeme:
—  COBpPEMEHHBIMHU

METOAaMHU  OLICHKHU

XApaKTCPUCTUK IIPUMCHACMBIX

IMPOLECCCOB U alIapaToB IJIs pCHICHUA BOIIPOCOB OYHUCTKHU U Pa3ACICHUA I'a30B;
- COBPCMCHHBIMH MCTOAAMH OLICHKHW YHUCTOTHI Ira30B, CTCIICHU OUYUCTKU I'a30BbIX ITIOTOKOB;

0azamMu TaHHBIX O TOA00PY 000PYAOBAHHUS.

3. OFBEM JIUCHUILIMHBI M1 BUJIbl YYEBHOM PABOTHI

a7IcCOpOCHTOB,

O0BbeM TUCHUTIIHHBI

Bupx yueOHoil padoThI . Axan. | Acrp.
3 q q
O061mas Tpy10eMKOCTh JUCHUUILJINHBI 5 180 135
KoHTakTHas padoTa — ayIMTOPHBIE 3aHATHSI: 1,43 51,4 38,6
Jlexknnn 0,94 34 25,4
[Tpaktuueckue 3anstus (I13) 0,47 17 12,7
JlabopaTtopusbie pabotsl (JIP) - - -
CamocTosiTesibHasi paboTa 357 | 1286 | 96,4
KonraktHas camocrositenbHas padota (AmmK uz VII
0,4 0,3
0151 3a4 / 3a4 ¢ oy.)
CaMOCTOSTEIPHOE N3YUCHHUE PA3ACIIOB JUCITUTLTHHBI pap
(unu Opyeue suowi camocmosimenvrou pabomol) pep | pap
Bua koHTpOJIA:
Jk3ameH (ecau npedycmompen YII) - - -
KoHTakTHast paboTa — MPOMEKYTOUHAs aTTECTaIlUs - -
[ToaroToBKa K 3K3aMEHY. ] - -

Bujx uTOroBoro KOHTpoJIs:

3adeT ¢ OLEHKOM




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AKkazieM. 4acoB

B T.4. B B T.4. B B T.4. B BT.4. B
Ne Pa3zngen AMCUMILIMHDBI Bcero n([l)mﬁr;r Jlexkuun n([l)mﬁr;r Tpax. n([l)mﬁr;r J1ab. ncll)mr[:r;r Cam.
n/n ; ) ; ) 3aH. ; " | pa6oThI ; " | pabdora
(npu (npu (npu (npu
Haau4uu) Haauyuu) Haauyuu) Hanuyuu)
Pazgen 1. KpaTkasi ucropus
1. | pa3BuTHA aACOPOUHOHHBIX 2 - - - - - - -
TEXHOJOT Uil
Kpatkass wucropus pa3BUTHS pBIHKA
a7ICOPOCHTOB, CTAHOBJICHHUSI ¥ Pa3BUTHUS
11 | TeopermyecKux OCHOB u 1 i 1 i i i i i i
MIPOMBIIIITICHHAS peanu3anus
a7ICOPOIMOHHBIX MIPOIIECCOB u
TEXHOJIOTHH
Ponb kadeapsl TEXHOJIOTHH
12 Heopranmueckux  Bemects  MXTU- 1 i 1 i ) i i i i
' PXTY wum. JI.MA. MengeneeBa B
pa3BUTUHU aACOPOLIMOHHBIX MPOILIECCOB
2 Pasznea 2. Du3nKko-XxuUMHYIECKHE 9 i 17 i 9 i i i 64
OCHOBBI 21COPOIMOHHBIX MPOLIECCOB
21 OCHOBHbBIE TIOHATHUS B TEOPUU 10 i 9 i ) i i i 8
aZcopOoIuu.




2.2

Kparkwnit 0030p MPOMBILIEHHBIX
a7copOCHTOB (axTUBHBIC yTJIY,
LICOJIUTHI, CHJTUKAT €M, OKCH/T
ATIOMHUHUS U aJIIOMOTEJIH, MOJIMMEpPHbIE
COpPOCHTHI): CUHTE3, CBOWCTBA,
MIPUMEHEHHUE. Hossie BU/IBI
a71copOEHTOB: yIJIEpOIHbIE
MOJICKYJISIPHbIE CUTa, ME30IOPUCTHIE
MOJIEKYJISIPHBIE cHTa,
MeTaJJIOpraHnYecKue KapKacHbIE

CTPYKTYPBHIL. .

20

16

2.3

AncopOuroHHOe paBHOBecHe. Pacuer
BEJIMYUH aJICOPOIUH C UCTIOIB30BaHUEM
COBPEMEHHBIX TEOPETHUECKHUX
IOJIXOJIOB.

13

10

2.4.

AncopOums cmeceid.

14

10

2.5.

Macco- u TeriooOMeH B
a/IcOpOLIMOHHBIX Mpolieccax.
®poHTaNbHAS TMHAMUKA
KOHBEKTHBHOTI'O TeMJI000MeHa B
HEMNOJIBUYKHOM 3€pHUCTOM CIIO€.
JlnHamuKka GpoHTaIbHOM
annabaTH4ecKo aacopOuuu.
JlnHamuKka GpoHTaIbHOM
annabaTUYecKom aecopOruu
(HarpeBaHue a/IcOpOEHTA MyTeM
KOHTAaKTa C TOPSYMM Ira30BbIM
notokoM). @poHTaNbHAs JUHAMUKA
a7ICOPOITMHU Ta30BBIX CMECEH.

33

20

Pa3nea 3. TexnoJiorusi u pacuer
aJacopOLMOHHBIX MPOIECCOB

88

15

65




3.1

Kpartkwuii 0030p METOZ0B perenepanuu
a7ICOpPOCHTOB | KJIacCU(pUKAIUs
MIPOLIECCOB 110 METOAAM PETCHEPAIIHH.
[{ukIngecKue mporecchl ¢
pereHepanueii aacopbeHTa myreMm
BBOJIa B CJIOM TOPSYET0 ra30BOT0
IIOTOKA.

3.2

[{ukruecKue Mporecchl ¢ pereHepanm-
el afcopOeHTa TETIIOHOCUTEIEM —
BOJISIHBIM TIapoM. Pexyriepanus yriieo-
nopoaoB. OCOOEHHOCTH TEXHOJIOTUU U
anmaparypsl mporeccoB. [IpuHIUTIBI
IIPOEKTUPOBAHUS YCTAHOBOK. AJIbTEp-
HATHBHBIC MTPOIECCHI PEKYIIEpaIluU
YII€BOJAOPOIOB

18

14

3.3

[{ukIMyecKue MpoLecchl ¢ KOCBEHHBIM
BBOJIOM Temia (C  pereHepamueit
ajcopOeHTa 0e3 KOHTaKTa c
TerioHocuteneM).  JlocromHcTBa U
HEJ0CTaTKU aIcCOpOIIMOHHBIX
MPOIIECCOB, B KOTOPBIX BBOA (OTBON)
Tera  OCYHIECTBISAIOT 32  CYET
TEILIOTIPOBOIHOCTH.

14

10




3.4

KopoTtkonukiiossie [IPOLECCHI c
Oe3HarpeBHOM pereHepanuei
aacopoenta (KLJA). OcobGennoctu
KUHETUKM W JIMHAMUKHA TIPOIIECCOB
KIJA. OcHOBHBIE TEXHOJOTHYECKHE H
anmnapaTypHble OCOOCHHOCTH TIpoliec-
coB. IlomydyeHue umcroro Bomopoza.
OuncTka ra3oB OT AUOKCHJA YIIIepoa.
[Tomydenne  3amMTHBIX — aTMocdep.
KonuentpupoBanue JTUOKCHIA
yriaepoaa g KapOOHU3alluU paccojoB
B COJIOBOM IIPOU3BOJICTBE

26

19

3.5

AnicopOIIIOHHAsI OUYMCTKA OT COEIUHE-
HUl cepbl. OYNCTKA TEXHOIOTUYECKUX
ra3oB OT CEpPOBOJIOPO/Ia, OPraHUYECKUX
COEIMHEHHH cepbl, AUOKCUA CEPBI.
JlocTOMHCTBA M HEIOCTATKU METOJIOB.

22

16

UTOro

180

34

17

129

10




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Paznen 1. Kpatkas uctopust pa3BUTHS aICOPOLIMOHHBIX TEXHOIOTUN
1.1. Kpartkasi uctopusi pa3BUTHsI PbIHKA aJICOPOEHTOB, CTAHOBJICHUSI U Pa3BUTHUS TEOPETUUECKUX
OCHOB U IPOMBIIIJICHHAS PEeAIN3alnsl aICOPOIIMOHHBIX MPOIIECCOB U TEXHOJIOTHA.
1.2. Ponp kadenpsl TexHosoruu Heopranmueckux BemectB MXTU-PXTY wum. JI.H.
MeHieneeBa B pa3BUTHH aJICOPOIIMOHHBIX MTPOLIECCOB.

Pa3nen 2. Du3HKO-XMMHYECKHE OCHOBHI aJICOPOIIMOHHBIX MTPOIECCOB

2.1. OcHOBHBIE TIOHSTHS B TEOPUHU aJCOPOITHH.

2.2. KpaTtkuii 0030p MPOMBIIICHHBIX aICOPOCHTOB (aKTUBHBIE YT, IICOJTUTHI, CHUIIMKATelH,
OKCHJI ATIOMHUHHUS W QIIOMOTENH, TOJUMEPHBIC COpPOCHTBI): CHHTE3, CBOWCTBA, NMPHUMCHCHHE.
HoBbie BUIBI aJIcCOPOSHTOB: YIIEPOIHBIE MOJCKYISPHBIC CHTA, ME3OTIOPUCTHIE MOJICKYJISPHBIC
CUTa, METAJIOPTAaHNYECKHE KAPKACHBIC CTPYKTYPHI.

2.3. ApncopbunonHoe paBHOBecue. Pacuer BenmMuMH aacopOIMHM C  UCHOJB30BAHHUEM
COBPEMEHHBIX TCOPETHYECKUX IMOXO0/I0B.

2.4. Ancopbumst cMeceit.

2.5. Macco- u TemiooOMeH B aJCOPOIMOHHBIX mporeccax. OpoHTalbHAs JUHAMHKA
KOHBEKTHBHOTO TEIUIOOOMEHA B HEMOJBIKHOM 3EpHUCTOM ciioe. JlnHamuka (poHTambHOU
aguabatudeckor  aacopOmuu. JluHamMuka — (GPOHTANBHOW  aauabaTHYECKOW  JaecopOruu
(marpeBanme aacopOEHTa IyTEM KOHTAKTa C TOPSIYMM Ta30BBIM TOTOKOM). DpoHTalbHAs
JUHAMHKA aJICOPOIIMU Ta30BbIX CMECEH.

Pa3nen 3. TexHonorus u pacder aJcOpOIIMOHHBIX MTPOIIECCOB

3.1. Kparkuii 0030p METOIIOB pereHepanuu ancopOeHTOB M Kiaccu(UKalus MPOIECCOB IO
MeToJaM pereHepanuu. Llukimdeckue mpouecchl ¢ perenepanuell aacopOeHTa MyTeM BBOJA B
CJIOH TOpsIYero razoBoro MOTOKa.

3.2. luknnyeckue mporecchl ¢ pereHepanueil aacopOoeHTa myTeM BBOJA B CIION TETNIOHOCUTEIIS
— BoIsHOrO mapa. Pekymepauus yrieBomoponoB. OCOOEHHOCTH TEXHOJOTMH W amlapaTypsl
npoueccoB. [IpHHIUITBI TPOSKTUPOBAHHS YCTAaHOBOK. AJIbTEpHATUBHBIE MPOIECCH PEKYIIEPALIUH
YTJIEBOAOPO/IOB.

3.3. Lluknuueckue Mpolecchl ¢ KOCBEHHBIM BBOJOM Temia (¢ pereHeparueil ajacopOeHTa 6e3
KOHTaKTa C TeIJIOHOCUTeNeM). JIOCTOMHCTBA M HEIOCTaTKH afCOPOIMOHHBIX MPOIECCOB, B
KOTOPBIX BBOJI (OTBOJI) TEIUIA OCYIECTBISIOT 3@ CUET TEIIONPOBOAHOCTH.

3.4. KopoTKOIMKIOBBIE TMpoIecchl ¢ Oe3HarpeBHOW pereHepamnueit aacopbenta (KIIA).
OcobenHoctn KuHeTHMKM M JuHaMuku mporeccoB KIIA. OcHOBHbIE TEXHOJIOTMYECKHE U
ammaparypHble 0COOEHHOCTH MPOIIECCOB.

[Tonydyenue ymcroro Bojgopoja. OCHOBHBIE TEXHOJOTMUECKHE U ammapaTypHble 0COOEHHOCTH
nporiecca. OuncTka Tra3oB OT JWOKCHIA yriepoia. llomydeHue 3amMTHBIX aTMocdep.
KoHueHnTpupoBanue JAuMoKcHIa yriepoja s KapOOHM3allMM  paccojioB B COJOBOM
IPOM3BOJICTBE.

3.5. AncopOuuoHHas OYMCTKAa OT COEAMHEHUH cepbl. OYHCTKA TEXHOJOTMYECKHX TIa30B OT
CepOBOZIOPO/A, OPTaHUYECKUX COSAMHEHHWH Cepbl, TUOKCHIA cepbl. TEeXHOIOTHYECKHE CXEMBI,
TUIIBI IPUMEHSIEMBIX a/IcopOepoB. JIOCTOMHCTBA M HEAOCTATKH METO/IOB.

11



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA JUCIUITIJIMHDbI

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

Paznen
1

Paznen
2

Pa3nen
3

3HaTh: (nepeuensv u3 n.2)

— HAY4YHBIC OCHOBBI IPOMBIIIJIICHHBIX a,I[COp6HI/IOHHBIX IIPOLIECCCOB,

— 0a30BBIC TEXHOJIOTHH AJCOPOIIMOHHON OYMCTKHU Ta30B U KHUAKOCTEH M pa3JelIeHUs] Ta30BbIX
cMecel;

— OCHOBHOE 000PYJOBaHHE U IPUMEHSEMBIC aICOPOCHTHI JIJIsl PEIICHUS MTOCTABJICHHBIX 33/1a4 B
o0JacTu aCcOPOITMOHHBIX TEXHOJIOTHI;

— TEOpPEeTUYECKHUE OCHOBBI IMPOEKTUPOBAHMS, BHIOOP aJCOPOEHTOB U OOOPYIOBAaHHS IS
OYHUCTKHU ra3oB 1 )KI/IIIKOCTef/'I nu pa3I[€JI€HI/IH Ta30BbIX CMGCGI71 aIICOp6III/IOHHI)IM METOAOM,

YMmern: (nepeuens usz n.2)

— TPHUMEHATH COBPEMEHHBIC TEXHOJOTHUU M OOOPYIOBAHHE ISl PEIICHHUS BOIPOCOB OYUCTKHU
ra30B M KUIAKUX CPEJT U Pa3/IeJICHHS ra30BbIX CMECEH aCOPOIIMOHHBIM METOJIOM;
— NPUMCHATh COBPEMCHHBIC TEXHOJOTMH M OOOpPYAOBaHHE JJIsi 0OSCIICUCHUsT IKOJIOTUICCKOM
0€e301IaCHOCTH;

— BBIMOJHATH pAcyeThl MAaTEPHATBHOTO M OJHEPreTHYEeCKOro OallaHCOB  aJICOPOIIMOHHBIX
YCTaHOBOK;

— TOoI0MpaTh COBPEMEHHOE OCHOBHOE OOOpYAOBaHHE M KOMIUIEKTHI BCIIOMOTaTeIbHOTO
00OpynOBaHUsl A KOMIUIEKTOBAHUS aJICOPOIMOHHBIX YCTAHOBOK JUJISI OYHCTKH U pPa3AeNeHUs
ra3os;

— HCIOJB30BaTh OMBIT 3apyOeKHBIX (UPM MO pa3pabOTKe M SKCIUTyaTalluyd aacopOIMOHHBIX
YCTaHOBOK;

Baaners: (nepeuens usz n.2)

— COBPEMCHHLBIMH METOJAMU OLCHKU XaPAKTCPUCTUK IMPUMCHACMBIX aHCOp6€HTOB, IIpoHeCcCoOB U
arrmapaToB A pEIICHUA BOIIPOCOB OUUCTKU U Ppa3aCIICHHU Ira30B;

—  COBPEMEHHBIMH METOJ[AMH OIIEHKU YHCTOTHI T'a30B, CTENICHH OYMCTKH ra30BBIX MTOTOKOB;
6a3aMu JaHHBIX 110 TOAOOPY 00OPYIOBAHUS.
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B PE3YIBTATEC OCBOCHUA TUCHUILIMHBI CTYACHT JOJIXKCH HpI/IO6pCCTI/I CICOAYIOUIUEC gkakuez Komnemenuuu u un&ukamopbt ux oocmudiceHusA:

(nepeuens u3 n.2)

Kon m nanmenoBanune IK
(nepeuens u3 n.2)

Koa m HanMeHOBaHHE WHANMKATOPA JA0CTHKEHUS
MK (nepeuens u3 n.2)

— TIK-3. CiocobeH npuMeHATh COBpPEMEH-
Hble TIPHOOPBI M METOJBI HCCIIEIOBAHMS,
IUIAHUPOBaTh,  OPraHU30BBIBATH "

[1K-3.1 3HaeT sKCneprMEHTAIbHBICE METOJBI U X

11 npuOOpHOE H ammapatHoe OQOpMIICHHE JUISL
MPOBOJUTHh 3KCIEPUMEHTHl U HCIBITAHUSA,
HCCJIETOBaHMS BEILIECTB U MaTepUaJIOB
KOPPEKTHO 00pabaThIBaTh U aHATH3UPOBATH
MIOJIYYE€HHBIE PE3YJIbTATHI
[1K-4.1. 3naeT pU3NKO-XMMUYECKHE OCHOBBI
TMIOJIy4€HUS U UCTIOJIb30BaHUS HEOPTaHUYECKUX
XUMHAYECKHUX BEIIECTB, CIOCOOBI OTYYCHUS
— IIK-4. CnocobeH  caMOCTOSATEIBLHO | COPOEHTOB U KaTaJU3aTOPOB U TEXHUYECKHE
NPOBOAMUTh  TOMCKOBBIC  HCCIICIOBAHUS | TPEOOBAHUSA K HUM
WHHOBAIIMOHHBIX texnonoruueckux | [1K-4.2. Ymeer ananu3upoBaTh U IpOrHO3UPOBATH
12 |mporeccoB B 00macTd  MOJyYEHHs M| BIUSHHE IAPaMETPOB TEXHOJIOTHYECKUX PEKUMOB
HCIOJIb30BAHUS HEOPraHMYECKUX | M YCIIOBUI MCIBITAHUM HEOPraHUYECKUX

XHUMHUYCCKUX BCIICCTB U COp6€HTOB u
KaTaJIM3aTOpOB JIA UX NIPOU3BOACTBA

XUMHUYECKUX BEIIECTB U U3JEINUN U3 HUX Ha UX
pE3YJIbTAThl, B TOM YHMCJIE HA OCHOBE
CTaTUCTUYECKUX METO/I0B C PUMEHEHUEM
BBIUMCIIUTENIbHOM TEXHUKHU M MPUKIIATHBIX
IpOrpaMm
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— TIK-5. CnoocobeH  caMOCTOSTEIBLHO
OCYIIECTBIISITh Pa3pabOTKH, HANPABICHHBIC
Ha CO3/IaHHE HOBBIX U COBEPIICHCTBOBAHUE
CYIIECTBYIOIIUX TEXHOIOTHIECKUX
IIPOLIECCOB U O00OPYIOBAHUS IPOU3BOJICTBA
HEOPTaHMYECKUX XUMUYECKUX BEIIECTB U
COPOGHTOB W  KaTalu3aTOPOB JUII HX
MIPOU3BOJICTBA

IIK-5.1. 3naer mpoOyieMbl TEOPHUH U TEXHOJIOTHH
WHHOBAIIMOHHBIX MIPOIIECCOB MIPOM3BOJICTBA
HEOPraHUYECKUX XUMHYECKHX BELIECTB,
TEXHOJIOTUYECKUE BO3MOXHOCTH, XapaKTEPUCTUKU
U OCOOCHHOCTH JKCIUTyaTallul OOOPYIOBAaHMS ISt
ux IPOM3BOJICTBA, KPUTEPHUH OLICHKHU
TE€XHOJOTMYHOCTH W TOBBIIEHUs 3()(PEeKTUBHOCTH
IIPOLIECCOB IPOM3BOJICTBA HEOPTaHUYECKUX
XUMHYECKHUX BEIIECTB

[1K-5.2. YMmeer pa3pabaTeiBaTh TEXHOJIOTUYECKHE
PEXHUMBI U BBIOMpATH ammnaparypHoe oQopmiieHue
JUIL  pealu3allid THUIOBBIX M WHHOBAaIMOHHBIX
MIPOLIECCOB MOJTy4eHUs HEOPraHUYECKUX
XUMAYECKHX  BEIIECTB M COpPOEHTOB U
KaTaJn3aToOpOB JJIsl UX IPOU3BOJICTBA
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
IIpumepHBbIe TEMBI MPAKTHYECKUX 3aAHATHI 10 THUCHUIIHHE.

Ne n/mt ngizii;f;l TeMbl NPaKTUYECKUX 3aHATUN Yacsl
Pacuer apaMeTpoB HOPHCTOM CTPYKTYPBI
1 2 aJICOPOCHTOB W BEJIIMYMHBI aJICOPOIIUH 110 YpaBHEHUSM | 2
TEOPUH 00BEMHOTI'0 3aI0JIHEHUS] MUKPOIIOP.
5 5 Pacuet ancopOuuu OuHapHON cMecH IapoB. 9

Ornpenenenue MPOJIOJKUTENBHOCTH paboThI
3€pHUCTOrO CJI0S B YCJIOBUSAX IPUMEHUMOCTH MOJeIei
JUHAMUKU a1cOpOLUu:

- (ppoHTANTBHOI U30TEPMHUUECKOI paBHOBECHOU U

3 5 HEPABHOBECHOM MojeIelt ajcopOuu; - PpoHTATEHOM 3
JTUHAMHUKHU TETI000MEHa;

- GpoHTANBHONH  anuabaTWYecKol  JUHAMUKH
azicoponuu;

- bpoHTanbHON  aguabaTUYecKol — JAMHAMUKH
JIECOPOIUH.

Omnpenenenue HIPOJOJKUTEIBHOCTH paboTsl
4 2 3€pHUCTOTO CJO0S B YCIOBUSAX MPUMEHUMOCTH MOJETH | 2
(bpOoHTAILHOW JUHAMU aJCOPOIIMHU Ta30BbIX CMecei

5 3 TexHOJIOTHYECKU pacyeT YCTAaHOBKH pPEKyNEpanuu 2
YIIEBOIOPOAOB;

Pacuer yCTaHOBKM OYMCTKM TNPHPOJHOTO Tasa oOT
6 3 CEPHHUCTBHIX COCIMHCHHH C pereHepammei ajcopbeHTa | 2
C KOCBCHHBIM BBOJOM TCIlJIa

Pacuer mporecca monydeHus: 3alMTHONW aTtMochepsl,
7 3 MOCTPOCHHE  IUKIOTPAMMBI, OOCYXKICHHE  CXeM | 2
mpolecca 1 0COOEHHOCTEH KHHETHKHU U IMHAMUKH.

Pacuer yCTaHOBKM OYMCTKH MPHUPOJHOTO raza oOT
cepHUCTBIX coeauHenuil. Ilogbop ancopbenta, pacuer
PaBHOBECHON €MKOCTH CEPOBOJIOPOJIA TPH aICOPOLINU
U3 CMECH Tra30B, BBIOOp MeTOJa pereHepanu,
00CyX/IeHUE  TEXHOJIOTUYECKOH  CXEeMBbI, pacder
pasmepoB ajgcopoepa.

6.2 JlaGopaTopHbIe 3aHATHSA

JlaGopaTopHbIii TNpakTHKyM 10 aucuuriuae «lIpomviuiniennsvie aocopoyuonnvle
npoueccol 6 HEOPZAHUYECKOU MEXHO102UU» HE TIPEYCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHasi paboTa MPOBOAUTCS C LIETbI0 YIayOlIeHHsl 3HaHUM MO JUCIHUILIMHE U
IIPEelyCMaTPUBAET:
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— O3HaKOMJICHHE U MPOpabOTKy PEeKOMEHIOBAHHON JUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHU, BKIIOYash TIEPEBOABl NYyONMKAIM W3 HAyYHBIX KYpPHAJIOB,
uTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEIIEHUE OTPACIEBBIX BHICTABOK I CEMHUHAPOB;

— yuactue B cemuHapax PXTY um. M. MeHzeneeBa 1o TeMaTUuKe TUCIUILIMHEI,

— TMOATOTOBKY K BBHITIOJTHEHHUIO KOHTPOJILHBIX Pa0OT MO MaTepHally JEKIIMOHHOTO Kypca,

— TOArOTOBKY K ciade 3adeta (1-bIif ceMecTp) Mo JUCIUILIHHE.

[TnaaupoBaHre BPEMEHHM HA CaMOCTOSITEILHYIO PadOTy, HEOOXOAMMOIrO Ha HW3YYCHHUE
TUCIUIUIMHBI, CTYAEHTaM JIydllle BCEro OCYIIECTBISATh Ha BEChb MEPUOJ HU3YYCHHS,
MpeaycMaTpuBasl MPU STOM PETYJISIPHOE MOBTOPEHHUE MPOMACHHOrO MaTepuaia. Marepuan,
3aKOHCIIEKTUPOBAHHBI Ha JIEKUUAX, HEOOXOAUMO PEryjsipHO JOMOJHATH CBEACHUSIMH W3
JUTEPATypHBIX HMCTOYHHUKOB, IIPEJCTABICHHBIX B pabodeil mnporpamme. Ilpm pabore ¢
YKa3aHHBIMH MCTOYHHMKAMH PEKOMEHAYETCS COCTaBJIATh KpaTKUl KOHCIEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpapUUecKuX TaHHBIX HCTOYHUKA.

8. MPUMEPBI OEHOYHBIX CPEJICTB J1JIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

CoBOKymHasg OILIEHKa [0 JUCIHUIUIMHE CKJIAJbIBA€TCSd M3 OLEHOK 3a BBIMOJHEHUE
KOHTPOJIBHBIX paboT (MakcuMalbHas orneHka 30 6ayuioB) ¥ HTOrOBOTO KOHTPOJISA B (hopme 3adera
C OIICHKOH (MakcuMalibHas oreHka 40 6aioB).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOH padoThI.
PedeparuBHo-aHamuTHUeCcKast paboTa HE MPEIyCMOTpPEHA.

8.2. IlpumMepbl KOHTPOJIBbHBIX BOMPOCOB /ISl TEKYIIET0 KOHTPOJISI OCBOEHHS N CIUTIIHHBI

JUisi  TeKymero KOHTPOJSL TMPEeXyCMOTPEHO 2 KOHTPOJIBHBIX paboThl (10 OJHOU
KOHTPOJILHOM pabote mo pasgenaMm 2 u 3). MakcumanbpHas OLIEHKAa 32 KOHTPOJIbHBIE PaOOTHI
cocrapisieT 30 6aysioB 3a KaX1yro paboTy-

Paznen 1. Ilpumepnl BonmpocoB K KOHTpoJbHO#I padore Ne 1. KonrpoanHas pabGora
coep:xuT 1 Bonpoc u 1 3axauy, no 15 6a/s10B 3a Bonpoc u 15 6a/i10B 32 3a1a4y.

1. PaBHoBecHas ancopbuus cmeceid. KoadduuueHnTt pasneneHusi, ero 3aBHCHUMOCTb OT
TEMIIepaTyphbl, AaBJICHHs, CBOWCTB aJICOPOEHTA.

2. Crneuuduka ancopbumu cnabo copOupyoomuxcs rasos. HM3orepmbl HM30BITOYHOI
aacopOuunu. BzanMocBs3b MOTHON M U30BITOYHON acOpOLUU.

3. BbIxomHble KpHBBIE M KpHUBBIE paclpelesieHUs] TeMIeparyp M KOHLEHTpauud Juis
aanadbaTHIecKou aicopOInm.

4. COOTHOILIEHHS] MEXJY KOHLEHTPAL[MOHHBIM U TEMIIEPaTypHbIM (PPOHTAMH B JTUHAMMKE
aanadbaTHIecKou aicopOInm.

5. Tuns! nonutoB. Knaccudukanus no HoHOreHHbIM rpymnmnam. [Ipumenenue.

Paznen 2. Ilpumepsl BONpoOcOB K KOHTPOabHOH pabore Ne 2. KonrTpoabHasi padora
COIEP:KHUT 2 Bompoca, mo 15 6a/1710B 3a Bompoc.

1. Knaccudukarus aacopOIMOHHBIX TIPOIECCOB MO METOJIaM PETeHEpaIluy aIcOpOeHTa

2. OCHOBHBIE CTaIUU IHUKIMYECKUX IMPOIIECCOB, MPOBOANMBIX C MPUMEHEHHEM TeTuia JIJis
pereHepanuu aacopOeHTOB.

3. CrapeHue U 1e3aKTUBAIHS aJCOPOCHTOB.
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10.

Haznauenue u 001acTh NPUMEHEHHSI POLIECCOB TEPMOBBITECHUTEIBHOTO THIIA.
OrpaHnueHusi Ha KOHILIEHTPALUIO PEKYIepUpyeMoro pactBopurens. YeM OHU BBI3BaHHBI,
Kak o0ecrieunBaeTcsi HEOOXOAUMBIN COCTaB raza?

V3en noArOoTOBKM rasa B yrienapoBOr PEKYIEPAllMOHHON YCTaHOBKE.

bnok nepepaboTku KOHIEHCATa B YIIeaACcOPOLIMOHHBIX PEeKyepallMOHHBIX YCTAaHOBKAX.
Konctpykiuu aacopbepoB, NpPUMEHSEMBIX B Ipoleccax peKylepanuu JIeTY4HX
pacTBOpUTEIICH.

Cpok cimyxObl ancopOeHTa B yCTAaHOBKAaxX YIJIETIApOBOM pEKyNepalnuu pPacTBOPUTEICH.
[TpuuuHbl [e3akTUBALIMK aCOpPOEHTA.

O6nacty MpUMEHEHUS! IUKIWYECKUX IMPOILIECCOB C HATPEBOM U OXJIAXKJACHHEM CJIOS 3a
CYET TEIUIONPOBOAHOCTH.

8.3. Bonipochl it HTOTOBOT0 KOHTPOJISI OCBOEHHS JTUCHMILUIMHBI — 3a4eT ¢ OLEHKOM.

ﬂﬂﬂ Oucuunﬂuﬁ, uszydaemvlx 6 meveHue 00H020 cemecmpa u 3aeepularomuxcia umocoeobim

KOHmpoJjem 6 qbopMe 3auema c 014€HK01/7 Uil 3K3ameHa.

MakcuMalIbHOE KOJIHYECTBO 0aJIIOB 3a 3a4eT ¢ OlleHKoM — 40 0auioB.

8.3.1. [IpuMepbI KOHTPOJIbHBIX BOIPOCOB /IJIsi HTOTOBOT0 KOHTPOJIsI 0CBOEHHS

JUCIHUILIMHBI (324€eT ¢ OLCHKOM ).

buner BrtOYaeT KOHTpPOJIbHBIE BONPOCHI MO pazjenaMm 2 U 3 pabodeil mporpaMmsl

JTUCIUTIIMHBI U coaepkut 3 Bompoca: 1 Bompoc — 10 6amnos, 2 Borpoc — 10 Gamios, 3 Bompoc
— 10 6amos.

9.

10.

11.
12.
13.
14.

15.
16.

PaBHOBecHas ancopbumsi cmeceir. Koaddumment pasnmenenus, ero 3aBUCHUMOCTH OT
TEeMIIepaTyphl, 1aBJICHUs], CBOMCTB aIcOpOEHTA.

VYpasuenwus JIstonca u benTona-Mapkrema aiist aAcOpOIUU CMECEH.

YcnoBus npumeHuMocTd ypaBHeHuil Jlbtonca u bentona-Mapkrema s amcopOuuu
cMecei.

Crnemuduka ancopOuun cinabo copOupyommxcs ra3oB. M3oTepmbl  H30BITOYHOM
aacopOuuu. B3anMocBs3b MOTHON M U30BITOYHON aACcOpOLIUU.

@®poHTanpHasg JUHAMUKA HarpeBa M OXJaXJeHUs 3epHHcTOoro cios. Kpussie
pacnpeneneHus, BbIXOAHbIE KpuBble. CKOPOCTh JBMKEHHUS LIEHTPA TSHKECTH TEIJIOBOM
BOJIHBI.

OpoHTaNbHas JUHAMHKA aTua0aTUYECKOMN aicOpOIIHH.

BrixonHble KpUBBIE W KpUBBIE paclpelesieHuss TeMIlepaTyp W KOHLIEHTpaUuu Jist
aanabaTu4ecKor aacopOLuu.

CooTHoIIeHNs MEXYy KOHIEHTPAMOHHBIM M TEMIIEPaTypHbIM (PpOHTAMH B JUHAMHKE
aanabaTHIecKou aicopOInm.

Pa3orpes B nuHamuke agnadaTHuecKoi azcopOum.

BrixonHple KpuBBIE W KpUBBIC pacHpenesieHUs TeMIlepaTyp W KOHIIEHTpAlUd JIst
aanadaTHIecKou 1ecopOnm.

®poHTampHasg U30TEPMUYECKAs TUHAMHKA aJICOPOITMN CMEeCceH.

[eonuTsl, X aicOpOIMOHHBIE CBOMCTBA U IPUMEHEHHUE B aJICOPOIIMOHHBIX MTPOIIECCaX.
Me30ocTpyKTypUpOBaHHBIE CHITMKATHI M OKCHJI aTFOMUHUS. [IepcrieKTUBBI TPUMEHEHHS.
Meramnooprannueckne  kapkacHble  cTpykTypbel (MOFS), cTpoenue, cBoiicTBa,
MEePCIEKTUBBI TPUMEHEHUS.

Tunel nonutoB. Knaccudukaius mo noHOTeHHBIM rpymmaMm. [I[puMenenue.

Wonnblit 0OMeH.

17



17. Knaccudukanust ancopOIMOHHBIX MPOIIECCOB 110 METOIaM pereHepaiyu aacopoeHTa

18. OcHOBHBIE CTaAMH MUKIUYECKUX MPOIECCOB, MPOBOJUMBIX C MPUMEHEHHUEM Tera JIs
pereHepanuu aacopOoeHTOB.

19. Crapenue u ne3akTUBAIMA aCOPOCHTOB.

20. Haznauyenue u 061acTb MPUMEHEHHS MIPOIIECCOB TEPMO-BBITECHUTEIBHOTO TUIIA.

21. OrpanuveHHs Ha KOHIICHTPAIMIO PEKYIIEPHUPYEMOro pacTBOpUTeNs. YeM OHHM BBI3BaHBI,
Kak o0ecrieuynBaeTcss HeOOXOAMMBIN COCTaB raza?

22.Y3eJ MOATrOTOBKH rasa B yriiemapoBOl PeKyMepalliOHHON YCTaHOBKE.

23. biok nepepaboTKN KOHJIEHCATa B YTIIEaJCOPOIMOHHBIX PEKYIIEPAMOHHBIX YCTAHOBKAX.

24. KoHCTpYKIIMU  aficopOepoB, MPUMEHSIEMBIX B TPOIECCaX PEKyNepaluu JIETy4ux
pacTBOpPHUTEIIEH.

25. Cpok cimyxObl ancopOeHTa B yCTAaHOBKAX YIJICTIAPOBOWM PEKYyNEpaluu PacTBOPUTEICH.
[Tpu4mHbI 1e3aKTUBAIMH aICOPOCHTA.

26. O0nacT MPUMEHEHUS IMKINYECKUX IMPOIECCOB C HArpeBOM M OXJIKICHHEM CIIOS 3a
CYET TETUIONPOBOTHOCTH.

27.CxeMa OYMCTKM BO3IyXa C pereHepalyeil ajicopOCHTa MOJBOJIOM TEIlla Yepe3 CTEHKY.
[TpokoMMEHTHpYHTE pabOTy YCTAHOBKH.

28. OCHOBHBIE TIPUHITUITBI OCYIIECTBUMOCTH KOPOTKOIMKIIOBBIX aJCOPOIIMOHHBIX MPOIECCOB
(KLIA).

29. Ha npuMepe IUKJIOTpaMMbl U CXEMbI U3JI0KHTE OCHOBHOM MPHHIUI pabOThl YCTaHOBOK
KA n17s BBIICTICHHUS YHCTOTO BOJIOPOIA.

30. KonuentpupoBanue IUOKCcHIA yriepoga B ycTaHoBkax VSA s kapOoHH3aIUH
aMMOHHU3HUPOBAHHBIX PACCOJIOB (CM. pa3JaTOYHbBIN MaTEpHall).

31. Tpexancopbepnas cxema KI[A momydeHus 3alIUTHBIX aTMocdep.

32. Ounctka ra3oB OT JUOKCHAA cepbl. [1onb3ysch pa3aTOYHBIM MaTEpPUATIOM, OIMUIIHTE
TEXHOJIOTHYECKYIO CXeMY OYUCTKH TOIIOYHBIX Ta30B 1Mo MeToy «beproay-dopiryHry

33. locToMHCTBA W OTpaHWYCHHS] TPUMEHEHUsS aicOpOIMOHHBIX METOJOB B IIpOIeccax
OYHMCTKHU Ta30B OT COSAUHCHHIA CEPHI.

@DOHJ OLEHOYHBIX CPEACTB INPUBEIACH B BHUJE OTIAECIBHOIO JOKYMEHTA, SBISAIOLIETOCSH
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON MPOrPaAMMBI.

8.4. CTpyKTYypa U npuMepbl OMJIETOB AJ5 3a4eTa ¢ OLEHKOMH
3auem c ouyenkou no pucuuiuinHe «lIpomvluinennvie adcopoyuoHHblE npoyeccyl 6
Heop2aHu4ecKoll mexnonozuu» TPoBOAUTCA B 1-oM cemecTpe M BKIIOYAE€T KOHTPOJIbHBIE
BOTIPOCHI 110 pa3aenaMm 2 U 3 pabodeil mporpaMMbl TUCIHMIUINHEL. BUIIeT aiis 3aueTa ¢ OleHKon

COCTOMT U3 3 BOIIPOCOB, OTHOCAIIIUXCS K YKA3aHHBIM pa3aciiaM.

[Tpumep Ouneta 1 3a4eTa C OLIEHKOM:
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«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazosanus PO

U.o. 3a6. kagheopoui THB u Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
o171 umenu JI.. MenaeiaeeBa
Konecnuxos A.B. Kadeapa TexHo10rum HeOpraHM4ecKux BeuecTs

JJIeKTPOXMMHYECKHX MPOLECCOB
18.04.01 Xumu4veckasi TEXHOJIOTHSA
Marucrepckas nporpamMmma « TexXHOJI0rHsI HEOPraHUYeCKUX
«_» 2025 BEIlECTB, COPGEHTOB U KATAJIU3ATOPOB /ISl X
MPOU3BOICTBAY
Jucuunianna «[IpoMblInieHHbIE aCOPOIIMOHHDbIE
MPOIEeCChl B HEOPTraHNYECKOI TEXHOJOTHI

Buier Ne 1
1. PaBHOBecHas anmcopOrusi cmeceir. Koadduiument pasaenenus, ero 3aBUCUMOCTb OT
TEMIIepPaTyphbl, JaBJICHHS, CBOWCTB aJICOPOCHTA.
2. CoOOTHOWIEHHS MEXAY KOHIIEHTPAMOHHBIM W TEMIEpaTypHbIM (QpPOHTaMH B
JTMHAMUKE aIna0aTUIeCKOM afcopOIiH.
3. JIoCTOMHCTBAa M OTpaHUYEHHUs NPUMEHEHUs aJICOPOIMOHHBIX METOJO0B B IIpolEeccax
OYHUCTKH ra30B OT COCTMHCHUH CepBbl.

9. YHEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

9.1. Pekomenayemas qureparypa
A. OcHOBHas1 IMUTepaTypa

1. Wywmsmxwit FO.M. [Tpomsimmennsie agcopounonnsie mpomeccbl. M.: KomocC, 2009. 183
c.

2. Anexuna M.b. [IpombinuieHasie aacopOeHThl: yuyebnoe nocobue. M.: PXTY um. JI.U.
Menpgeneena, 2013. 112 c.

3. Anéxuna M.b., KonskoBa T.B., JIubepman E.1O., Komkun A.I'. DxcnepuMeHTaIbHbIE
METO/IbI HccieoBanus aacopouun. Jlaboparopuslie paboThl: yueb. mocodbue / M. : PXTY
uM. JI. 1. Menneneera, 2012. — 88 c.

4. AncopOLUMOHHBIE BO3AYXOpPa3/IeIUTENIbHbIE YCTAHOBKU JJIS TTOJIy4YEHHsI Ta3000pa3HoOro
)uakoro azota: yued. mocooue / F0.B. Hukudopon, A.A. Kazakoa, M. b. Anéxuna -
M.: MI'TY nm. H. O. baymana, 2015. — 88 c.

5. CoBpeMeHHBIE METOJIbI OYHCTKHA TEXHOTEHHBIX CTOYHBIX BOJ OT TOKCHYHBIX MPHUMECEH:
yue6. mocobue / B.B. Mumtotun, M.b. Anexuna. b.E. Pa6uukos, — M. : PXTY um. /1. W.
Menpeneesa, 2016. — 132 c.

6. Huxudopor 10.B., Kazakoa A.A., Anexuna M.b. ludpdysus n apcopOuus rasos u
NapoB B MHXKEHEpHBIX 3aaauax. M.: U3n-so MI'TY um. H.O. baymana, 2017. — 166 c.

7. Anexuna M.b., McaeBa B.11. Metamiopranndeckre KapKacHble CTPYKTYPBI JJIS1 OUUCTKH
U paznenenus ra3oBbix cped. M.: PXTY um. JI.1. Menneneesa. 2018. — 76 c.

b. lonosHuTebHAsA JJUTEpaTypa

1. Kenbuer H.B. OcHoBsl ancopbumonnoi Texauku. M.: Xumus, 1984. 592 c.

2. denenonoB B. b. Beenenue B pu3nueckyto XUuMHI0 GOPMHUPOBAHUS CYIPAMOJIEKYISPHOM
CTPYKTYpPHI asicopOeHTOB U KaTaim3aTtopoB. HoBocubupcek: M3n-so CO PAH, 2002. 414
c.

3. AspoB M.D., Tonec O.M.,. Hapunckuii J[.A. Anmaparsl co CTallMOHAPHBIM 3epHUCTHIM
cinoem. JI.: Xumus. 1979. - 176 c.
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9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHGopManun
— Pa3narouHblii MIUIFOCTPATUBHBIN MaTepUAIl K JICKLIHSM.
— IIpe3eHTanuu K JeKUMIM.
HayuHo-TexHHuYeCcKue KypHaIbL:
— Xypnan ¢usnueckoii xumuu ISSN: 0044-4537
— XKypnan «Xumuueckas npomsinuieHHOCTH cerofus» ISSN 0023-110X
— XKypnan «Adsorption» ISSN: 0929-5607
— Xypnan «Teopernueckue ocHOBBI xumuueckoi Texnomorum» ISSN: 0040-3571
— XKypnan «Xumnueckas trexaonorus» ISSN: 1684-5811
— Xypnan «Kuneruka u xatanu3» ISSN: 0453-8811
— XKypnan «®u3NKOXUMHS TOBEPXHOCTHU U 3amuTa marepraion» ISSN 0044-1856
— XKypnan npuxnagaor xumuu ISSN 0044-4618
— XKypnan «Copb6rmonnsie u xpomarorpaduaeckue nporeccb» ISSN: 1680-0613
— Journal of materials science ISSN: 0022-2461
— Journal of Colloid and Interface Science ISSN: 0021-9797
— Kypnan «Microporous and Mesoporous Materials» ISSN: 1387-1811

Pecypcel nHpOpMaTMOHHO—TENIEKOMMYHUKAIIMOHHOM ceTH VHTepHeT:
— http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access

— http://bookfi.org/g/ - BookFinder. — http://www.rsl.ru - Poccuiickas ['ocynapcTBeHHas

bubnuoreka
10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHO.JIOFPIFI,
HUCITIOJBb3YEMBIX B OBPA30OBATEJIBHOM ITPOLIECCE
10. IEPEYEHb UTH®OPMAILIMOHHBIX TEXHOJIOFHﬁ,
HNCHOJIB3YEMBIX B OBPA3OBATEJBHOM ITPOLIECCE
Nudopmannonnyro MTOJIJIEPIKKY U3YYCHHUS TIUCUUATUINHBI

OCYIIIECTBIISIET

Nudopmannonno-6ubanoreunsiit nentp (MBL)) PXTY wum. M. MenaeneeBa, KOTOpbIi

obOecrieunBaer

oOy4aroluxcsi OCHOBHOH  yueOHOH,

y4e0HO-METOIUYECKOW W  Hay4yHOU

JUTEpaTypoid, HEOOXOIUMOM JIJIsi OpraHu3aluu 00pa3oBaTEIbHOIO Mpolecca Mo AUCLHUILINHE.
®onx UBL] wa 01.01.2025 r. coctaBnser 1 563 142 k3.
DeKTpOHHbIE HHPOPMALIMOHHBIE PECYPCHI, 10CTyMHbIe oab3oBarensiM PXTY um. ..
Menneneesa B 2025 roxy (2 kBapTai)

PexBu3uTHI 10r0BOpa
(Homep, 1aTa 3aKJII0YEHHS, CPOK

XapakTepucTika 0U0JIMOTEYHOTO

Ne JJICKTPOHHRLIH AercTBHA), ccblIKa HA calT IBC, (ponna, nocryn Kk KoTropomy
pecype CyMMa [10roBOpa, KOJIMYecTBO NpeaoCcTaBJIseTcs 10r0BOPOM
K04 el
1 DIEKTPOHHO - [IpuHanIeXxHOCTh — COOCTBEHHAs DNEeKTPOHHbIE BEPCUU YUEOHBIX U
O6ubnuoreyHas PXTY. Hay4HbIX U3JaHul aBTOpoB PXTY
cuctema UBI] Cchuika Ha cant ObC — mo Bcem OOIN.
PXTY um. http://lib.muctr.ru/
J.N.Menneneena Hoctyn st nonb3oBareneit PXTY
(na 6aze ABC ¢ M000ro KOMITbIOTEPa
«Hpbucy)
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CAS SciFinder
Discovery Platform

[IpuHaIeKHOCTD — CTOPOHHSAA
HaumonaneHas noanucka
(Muno6puayku+ PODU)
HNudopmanmonnoe nmucemo POOU
o1 05.05.2025 r. Ne 327

C 01.01.2025.r. o 30.06.2025 r.
CcrlUIKa Ha caiT-

https://scifinder-n.cas.org

KonmuecTBo kitoueit — goctyn 1uist
noie3oBareieit PXTY no IP-
aZpecaM HEOrpaHUYEH.

CAS SciFinder Discovery Platform -
miatgopma, coznannas Chemical
Abstracts Service moapa3zaeneHuemM
AMEpPUKaHCKOTO XUMHUYECKOTO
o01ecTBa.

CAS SciFinder - onnaita-cepsuc,
o0ecTeYnBAaOIIUI MTOMCK U aHATIU3
uHpopmaIuu B 00J1aCTH XUMHUH,
Oouoxumu, (hapMareBTHKH,
TCHETHUKHU, XUMHUYECKON MH)KECHEPHUH,
MaTepHaIOBEICHHS,
HAHOTEXHOJIOT A, (PH3UKH,
I'€0JIOTUH, METAJLTYPTUH U APYTHX
CMEKHBIX JTUCIHMILIHH.

Wiley Journals
Database

[IpuHaAIeKHOCTH — CTOPOHHSIS
HammonansHas noammcka
(Muno6puayku+ PODU)
HNudopmannonnoe nmucbmo PO
ot 05.05.2025 1. Ne 326, 329

C 01.01.2025.r. mo 30.06.2025 r.
CchblIKa Ha calT-
https://onlinelibrary.wiley.com
KonnuecTBo Kiroueit — 1octyn aJist
nons3oBareneir PXTY no IP-
aJpecaM HEOrpaHUYEH.
Hactpolika yganeHHoro nocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. —
KpyHIHEHNIIee akaJeMUIecKoe
U3/1aTeIbCTBO C
MYJIbTUAUCIUILTIHAPHBIM
KOHTEHTOM. B mopTdonmo
u3narenscTBa 6osee 1600 HayIHBIX
peLeH3upyeMBIX KypHaioB, 22 000
KHHUT 1 MOHOTrpadui, a Takxe 250
CIIPABOYHHUKOB M SHITUKIIOTICTUH.
Wiley Journal Database u Wiley
Journal Backfiles —
MOJIHOTEKCTOBBIE KOJIJICKIUH,
KOTOPBIC BKIIIOYAIOT B CeOsI KaK
TEKyIIHe, TaK U ApXUBHBIE BHITYCKU
u3 6osnee ueM 1700 xypHasioB
U3/IaTENIbCTBA, OXBATHIBAIOIIHE
Takue 00JacTH Kak TyMaHUTapHbIE,
€CTECTBEHHbIE, OOIIIECTBEHHBIE U
TEXHHUYECKUE HAYKH, a TAKKE
CEJIbCKOE XO03sIIICTBO, MEIUIIMHY U
3/IpaBOOXpaHEHUE.

I'myOmna nocryna:

1997 - 2004 rr. (10 30.06.2025 1.);
2025 r. (beccpouHo)
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https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
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Questel. baza
nmaanbix Orbit
Premium edition

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
HNudopmannonnoe nmucbmo POOU
oT 25.04.2025 1. Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
Ccbuika Ha caiT-
https://www.orbit.com

KonnuecTBo kitoueit — noctyn ajist
nonbs3oBarenend PXTY o IP-
ajJipecaM HEOrpaHUYEH.

VY naneHHslid 10CTYN K pecypcy
TosIbKO uepe3 SAML (Security
Assertion Markup Language)
ayTeHTH(HUKAITHIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6a3a
JTAaHHBIX MTATEHTHOTO MOKCKA,
o0benuHsroNIas HHGOPMAIIHIO O
6oree yem 122 MuIMoHax
NaTeHTHBIX MyOJIMKaIUH,
noJjiydyeHHyto u3 120
MEXTYHApOIHBIX MaTEHTHBIX
BeIIOMCTB, BKIItouas Pocllarenr,
Bcemupnyio opranuzanmio
WMHTEJUIEKTYaIbHOW COOCTBEHHOCTH
(BOUC), EBpornelickyro maTeHTHYIO
opranm3anuio. ba3a Bkitouaer He
TOJIKO 3apErUCTPUPOBAHHbBIC
MATEHTHI, HO ¥ JIOKYMEHTHI OT
CTa/IUU 3aBKU J0 PETUCTPAIUU.
BonbIIMHCTBO TOKYMEHTOB
COJIep>KaT aHHOTAIIUU HA
AQHTTIUICKOM SI3bIKE, MTOJIHBIE TEKCThI
JIOKYMEHTOB TIPUBOISTCS HA S3BIKE
OpUTHHAJA.

DNEeKTPOHHBIE
pecypcsl
HN31aTCJIbCTBA
SAGE Publications
eBook Collections

[IpuHaAIeKHOCTH — CTOPOHHSIS
HammonaneHaas noammcka
(Muno6puayku+ PODU)
NudopmannonHoe nucekmo POOU
oT 30.10.2022 r. Ne 1403
C01.11.2022.r. — GeccpouHo
CchllIKa Ha calT —
https://sk.sagepub.com/books/discip
line

KonuuecTBo Kkimtoueit — 10oCTyIn Jyist
noap3oBareneii PXTY mo IP-
aJpecaM HEOrpaHUYEH.

eBook Collections -
MIOJTHOTEKCTOBAsT KOJUICKIIUS
AJICKTPOHHBIX KHUT (MOHOTpadwuit)
uznatenberBa SAGE Publications mo
Pa3JIMYHBIM 00JIACTSM 3HAHH.

I'myOuna goctyna: 1984 - 2021 rr.

World Scientific
Publishing Co Pte
Ltd.

baza ganHbIX
World Scientific
Complete eJournal
Collection

[IpuHagIexxHOCTh — CTOPOHHSS
HammonaneHas noammcka
(MunoOGpnayku+ POOU)
Nudopmannonnoe nucekmo POOU
oT 15.06.2023 r. Ne 883
C01.11.2022.r. no 01.06.2025 r.
CchllIKa Ha calT-
https://www.worldscientific.com

KonunuecTBo kiatoueit — 1ocTym 1iis
noJip3oBareiier PXTY mo IP-
aJpecaM HEOrpaHUYEH

World Scientific Complete eJournal
Collection —
MYITbTUANCIUILTHHAPHAS
MTOJTHOTEKCTOBASI KOJUTCKITHS
KYPHAJIOB MEXTYHAPOIHOTO
HayyHoro uzaareiabcrsa World
Scientific Publishing, koTopas
OXBAaTbhIBACT TAKHEC TEMATUKU, KaK
MaTeMmartuka, pusmka,
KOMITIBIOTCPHBIC HAYKH, HHKCHCPHOC
JIeNI0, HAYKHU O KU3HU, MEIUIIMHA U
conranbHbie HayKu. Ocoboe
BHHUMaHUE B KOJUIEKIIUU YIEICHO
HCCIIET0BAaHUIM A3HATCKO-
TUXOOKEAHCKOTO PEerruoHa, KOTOPhIE
00BEIMHEHBI B TPYIITY KYpPHAJIOB
Asian Studies.

I'my6una nocrymna:

2001 — 2025 rr.
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https://sk.sagepub.com/books/discipline
https://sk.sagepub.com/books/discipline
https://www.worldscientific.com/

ONEeKTpOHHBIE
pecypcesl Springer
Nature_

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
HNudopmanimonHoe mucrmMo
POD®U o1 29.12.2022 1. Ne 1948
Bbeccpouno

Cchlka Ha cauT-
http://link.springer.com/

Springer Journals -
MOJIHOTEKCTOBAsI OJUTEMaTUYeCKas
KOJUICKIHS J)KYPHAJIOB U3JaTeIbCTBA
Springer 1Mo pa3IUYHBIM OTPACISIM
3HaHUH, KOTOpasi BKJItoYaeT Oonee 2
900 HauMMEHOBAHWHU KYPHAJIOB IO
JTUCLUUTUIMHAM:

I'my6buna noctyma: 1997 - 2024 rr.

beccpouno
CcrlIKa Ha caiT-
https://www.nature.com

Nature Journals — mosHOTEKCTOBAs
KOJUICKIIHS )KYPHAJIOB U3/1aTeIhCTBA
Nature Publishing Group,
BXOJISIIIETO B TPYIITY KOMIAHHHA
Springer Nature, BkITto4aromas
KYpHaJIbl H3/1aTeNIbCTB Nature,
Academic journals, Scientific
American u Palgrave Macmillan.

I'my6una nocryna: 2007 - 2024 rr.

beccpouno
CchUIKa Ha caiT-
http://link.springer.com/

Adis Journals — monHOTEKCTOBAS
KOJUTCKIIHS KYpHAJIOB "
UH(POPMALIMOHHBIX OroyeTeHen

uznarenscTBa Adis, pa3menieHHas
Ha Tuiatopme Springer Nature.

Komnexnus BKJIFOYAET 19
pelEH3UPYEMBIX  JKYPHAJIOB  TIO
MEeIUIINHE, OHMoMeqUIINHE u
(hapMaKoJIoTHu.

I'myOuna noctyna: 2020 - 2024 rr.

KonnuecTto knroueli — noctyn s noas3oateneid PXTY no IP-agpecam

HEOTI'PaHHUYEH.

Hacrpoiika ynaneHHoro goctyna kK pecypcam Springer Nature Ha cTpaHuLe

Remote Access caiita n3maTeinnrCTBa.

ONEeKTPOHHBIE
pecypesl Springer
Nature_Physical
Sciences &
Engineering
Package

[IpuHagIexxHOCTh — CTOPOHHSA
HamumonansHas mommcka
(MunoOGpnayku+ PODU)
NHupopmaninoHHoe TUCHMO
PO®U ot 20.03.2024 1. Ne 254
beccpouno

CchllIKa Ha calT-
http://link.springer.com/

1. Springer Journals — 6a3a qaHHBIX,
coJieprkaliasi MOJIHOTEKCTOBBIE
KYpHaJIbl U3aTeNbCTBA Springer
(romg u3nanus - 2024 r.), a UMEHHO
TemaTudeckue kosuiekiuu Physical
Sciences & EngineeringPac
kage nHamaardpopme
https://link.springer.com/

beccpouno
CchpuUIKa Ha CanT-
https://www.nature.com

2. Nature Journals - 6a3a qaHHBIX,
coJiepKamiasi MoJIHOTEKCTOBBIE
*ypHaibl Nature Publishing Group,
a umenHo Nature journals (rox
u3nanus - 2024 r.) TemaTHyecKou
kosuieknuu Physical Sciences &
Engineering Package na nnardopme:
https://www.nature.co
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KonnuectBo kmroueld — noctyn 11 noiab3osateneid PXTY no [P-agpecam
HreopanuueH. HacTpolika yaaJeHHOTo TOCTyIa K pecypcam Springer
Nature Ha ctpanuiie Remote Access caifta u3gaTenbCcTBa.

9. | DnekTpoHHBIE [TpuHAAIEKHOCTH — CTOPOHHSIS 1. Springer Journals - 6a3a naHHBIX,
pecypcbl Springer | HanmonanbHas momucka coJiepKamiasi MoJIHOTEKCTOBBIE
Nature_Social (Muno6puayku+ PODI) JKYpHaJIbl M3/1aTeNIbCTBA Springer
Sciences Package HNudopmanmonnoe mucrMo (rox w3nanus - 2024 r.), a UMEHHO

PODU ot 20.03.2024 1. Ne 254 TEMAaTHYECKYIO KoJutekiuo Social
Beccpouno Sciences Package na miargopme:
Ccplika Ha caiT- https://link.springer.com/
http://link.springer.com/
Beccpouno 2. Nature Journals - 6a3a 1aHHBIX,
Cchika Ha caiT- coJiepKamiasi MoJIHOTEKCTOBBIE
https://www.nature.com KypHAIIBI M3aTeIbCTBA Springer
(roxg w3nanus - 2034 r.), a UMEHHO
TEeMaTHYECKYIO KoJuiekiuo Social
Sciences Package na miargopme:
ttps://link.springer.com
KonunuectBo kitoueit — nocryn juist noas3oBareneid PXTY no [P-agpecam
HeorpannueH. Hacrtpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha cTtpanuiie Remote AcCess caiita u31aTe/IbCTRA.

10. | ba3a maHHBIX [MpuHaIeKHOCTD — CTOPOHHSISI Springer eBook Collections -
2021,2023 HanmonansHas noammcka [IOJIHOTEKCTOBAS apXHWBHas
eBook Collectionss | (Munoopuayku+ PODI) KOJUICKIIMST ~ DJICKTPOHHBIX  KHHT
Springer Nature Nudopmannonnoe nucekmo POOU | uznatenbcrBa Springer Nature Ha

ot 02.08.2022 r. Ne 1045 AHTJIMICKOM SI3bIKE M0 Pa3IMYHBIM
HNudopmanmonnoe nmucbMo PODOU | oTpacisam 3HaHUH.

o1 29.12.2022 1. Ne 1947

beccpouno I'myOuna poctyma:

Ccplika Ha caT

http://link.springer.com/ 2005 - 2010 rr.; 2018 - 2024 rr.
O HacTpoiiKax yJaJeHHOTO JOCTyIa

K pecypcam Springer Nature Ha

cTpanule Remote Access caiita

W3/1aTebCTBA.

KomnngecTBo kitouei — 10CTyT A

none3oBarenend PXTY o IP-

aJipecaM HeorpaHWUEH.

11 | DnekTpoHHBIE [TpuHaIeKHOCTD — CTOPOHHSIS AIPP Journal Collection — 06asa

10 | pecypcsl AIPP HannonaneHas noanucka JAHHBIX, COJEpXKallas apXUBHYIO
Digital Archive (Muno6puayku+ PODI) TOJTHOTEKCTOBYIO KOJUICKIIHIO U3 29
H37aTeIbCTBa WNudopmannonnoe nucekmo POOU | sxypHanos u COOpPHUKOB
American Institute | 01 29.12.2022 r. Ne 1945 KOH(DepeHIHi A31aTeNHCTBA
of Physics beccpouno American Institute of Physics
Publishing Cchplnka Ha caiT- Publishing. B obmactu npukiagHon

https://scitation.org

KOJ’II/I‘-ICCTBO KJIIOYEN — AOCTYII JJId
nonw3oBateneit PXTY no IP-
apecaM HCOTpaHNUYCH

b3k u obmacTsx

3HaHHA.

CMEXKHBIX

I'my6una noctyna:1929-1998 rr.
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12.

ONEeKTpOHHBIE
pecypcel AIPP E-
Book Collection |
+ Collection Il
N31aTCJIbCTBA
American Institute
of Physics
Publishing

IIpuHaIeKHOCTD — CTOPOHHSAA
Harnonanbuag moamucka
(Muno6pnayku+ PODU)
Nudopmanmnonnoe nmucbmo POOU
ot 31.10.2022 r. Ne 1404
C01.11.2022 r. — 6eccpoyHO
Ccbuika Ha caiT-
https://scitation.org/ebooks
KosnuecTBo kiroueit — 1ocTyn aJist
nonb3oBareneit PXTY mo IP-
aJpecaM HEOrpaHUYEH

AIPP Ebook Collection I + AIPP
Ebook Collection Il —
MOJTHOTEKCTOBBIE KOJUICKIINU KHUT
n3gareabcTBa American Institute of
Physics Publishing B o6nactu
MPUKIIATHOW U XUMUYECKON (DU3HKH,
OWMOJIOTUH, SHEPTETUKH, ONITUKH,
(hOTOHMKHU, MaTEPUAIIOBEICHUS U
HAHOTEXHOJIOTUH U Ap.

I'mybuna nocryma: 2020 - 2022 rr.

13. | Bentham Science [TpuHaIICKHOCTD — CTOPOHHSS Bentham journal collection —
Publishers HarnmonansHast moanucka MTOJIHOTEKCTOBAS KOJUTCKITHS
baza ganHbIX (Muno6puayku+ PODIN) JKypHaJIOB u3nareiabcTBa Bentham
Journals HNudopmannonnoe nucemo PODU | Science, koTopoe myOiauKkyeT
oT 24.08.2022 r. Ne 1136 Hay4YHbIC, TEXHUYECKHUE U
Beccpouno MEUIIMHCKUE H3/IaHUS,
Cchuika Ha cailT — OXBAaTBIBAIOIINE PA3INUHbIE 00JIACTH
https://eurekaselect.com/bypublicati | oT XumMuu 1 XUMHUYECKOH
on TEXHOJIOTHH, UHKEHEPHUH,
C MHCTpYKIIUEH 110 HACTPOUKE (hapMareBTHYECKUX MCCIICAOBAHNUN
yIIaJ€HHOT0 JOCTYIa MOXKHO U pa3paboTOK, METULIUHBI JIO
03HAKOMUTHCSI IT0 CCHUITKE COILIMAJILHBIX HAYK.
KonunuecTBo kiatoueit — 1ocTyn 1uist
nosib3oBareneit PXTY no IP- I'myOuna goctyma:
azipecamM HEOrpaHUYEH.
2000 - 2021 rr. (m0 01.06.2025 1.) ;
2022 - 2025 rT.
14. | Bentham Science IIpuHAaAIEKHOCTD — CTOPOHHSS Books — momHoTekcToBas

Publishers
baza ganHBIX
eBooks

Hammonaneaas noammcka
(MunoOGpnayku+ PODU)
Nudopmannonnoe nucemo POOU
ot 08.09.2022 1. Ne 1217
beccpouno

CchllIKa Ha calT —
https://eurekaselect.com/bybook
KonunuecTBo kiatoueit — 1ocTym J1uist
noJip3oBareiier PXTY mo IP-
aJpecaM HEOTPAHUYEH.

KOJIICKITHSI SJIEKTPOHHBIX KHHUT
n3narenscrBa Bentham Science
Publishers, B koTOpyt0 BKIIOYEHbI
U3JIaHUS IO CIIEAYIOIIUM 00JIacTsIM
HayKH: XUMus, pusnKa,
MaTepHaJoBeIeHUEe, aCTPOHOMHUS,
OMTHKa, (POTOHMKA, YHEPreTHKA,
WH)XEHEepUsl, MaTeMaTHKa,
CTaTUCTHKA, NHPOPMATHKA U
BBIYMCITUTENbHAS TEXHUKA,
MeauIHa, hapMaKoIoTus,
OKpYy:karolas cpena, OusHec,
SKOHOMMKA, (PUHAHCHI U Jp.
I'my6una noctyna:2004 - 2022 rr.
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https://scitation.org/ebooks
https://eurekaselect.com/bypublication
https://eurekaselect.com/bypublication
file:///C:/Users/student11/Downloads/Guide_to_Access_Bentham_Content_via_OpenAthens_Shiboleth-1.pdf
https://eurekaselect.com/bybook

15. | EBSCO eBook [TpuHaaIeKHOCTD — CTOPOHHSS EBSCO eBooks — nmomHoTeKCTOBAS
HanmonaneHas moanucka MEXIUCUUIIIMHAPHAS KOJIJIEKIUS,
(Muno6puayku+ PODIN) KoTopas BkitouaeT 6osee 5000
Nudopmanmonnoe nmucbkMo PODU | 371€KTPOHHBIX KHUT OT BEIYIIHX
ot 28.04.2023 r. Ne 708 Hay4YHBIX U YHUBEPCUTETCKUX
Bbeccpouno W3/1aTeIbCTB U OXBATHIBACT
Ccblika Ha calT — ITUPOKUHN CIICKTpP TEM: OU3HEC,
https://web.p.ebscohost.com/ehost/s | BcemupHas uctopust, HHXEHEPHS,
earch/basic?vid=0&sid=d6f3a513- | nuteparypoBeneHue, MeAUIIMHA,
2512-4b52-bd8c- 00pa3oBaHue, OIUTOIOTHS,
4ff40c184aed%40redis pEIUTHs, COIHAIbHBIC HAYKH,
KonnuecTBo kimroued — foctyn Uist | TEXHOJIOTUH, unocodus,
nonp3oBarenerd PXTY o IP- 9KOHOMMKA, SI3BIKO3HAHUE U JIP.
ajZipecaM HEOrpaHUYEH.
Y naneHHslil 10CTyN 110 I'my6una nocryna: 2011 - 2023 rr.
WHIUBUAYAIBHON perucTpaiim.

16. | Hayunsie [IpuHaAIEKHOCTH — CTOPOHHSS [TonHOTEKCTOBASI KOJUIEKITHS

xypHainsl PAH Harmuonanbuag moamnucka )KypHayoB Poccuiickoi akagemMuu

(Muno6puayku+ PODU)
WNudopmannonnoe nucemo PODOU
o1 29.10.2024 . 1. Ne 1080
beccpouno

Ccblika Ha caiT —
https://journals.rcsi.science/
JlocTym oCylIecTBISE€TCS HA OCHOBE
IP-anpecoB yHuBepcuteTa u
MEePCOHANBHON PErUCTpAIIUU

Hayk BKkitoyaeT 141 HaumeHoBaHuE
KYpPHAJIOB, OXBAThIBAIOILIHUX
pa3nuyHbIC HayYHbIE
CIELIUAIBHOCTH.

I'my6una nocryna: 2023-2025

beccpouno

EGCHJ'IaTHBIe apXI/IBHLIe KOJIJICKIIUU, HpI/IO6peTeHHLIe MI/IHO6pHay1(I/I JJISL By30B.
Apxus U3narensctBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus N3marenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uznarenscrsa Macturyra dusuku (BemukoOpuranus). [Taker «Historical Archive

1874-1999» ¢ nepBOro BhIIYCKA KAXKAOro kypHauaa mo 1999, 1874-1999

Apxus n3narenscrea Nature Publishing Group. [Taker «Nature» ¢ IepBOro BhIIYCKa

nepBoro HoMmepa 1o 2010, 1869-2010

Apxus m3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ neporo

BBIIIYCKA KAXKJIOT0 )KypHaia mo 1995, 1849-1995

Apxus uznarenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nepsoro

BBIIIYCKA KAXKJIO0T0 )KypHaita mo 1998, 1890-1998

Apxus uznarenscrsa Taylor & Francis. Full Online Journal Archives. ¢ iepsoro

BBIIIYCKA KAXKJIOT0 )KypHaia no 1996, 1798-1997

Apxus nznarensctea Cambridge University Press. ITaker «Cambridge Journals Digital

Archive (CJDA)» ¢ nepBoro BbINYCKa KAA0ro xxypHana no 2011, 1827-2011

Apxus xypHaioB Koponesckoro xumuueckoro obdmecrtsa(RSC). 1841-2007

becmiiaTHble opuunanbHbBIE OTKPLITHIE pecypcesl MHTEpHET:

1.

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunser 6onee 10000 HayyHBIX JKYpHAJIOB 110 pa3IMYHBIM OTPACIsM 3HaHUN
(oxoJ10 2 MUIITMOHOB cTaTeit) u3134 cTpan mupa.
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https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://journals.rcsi.science/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://doaj.org/

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3meneno 6omnee 3000 KHHUT O pa3IMYHBIM OTPACIISIM 3HAHUH,
MIPEOCTABIEHHBIX 122 HayYHBIMU U3AaTENIbCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkitodaet 60siee 300
pEleH3UPYEMBIX JKYPHAJIOB 110 OMOMEAUIIMHE, MEUIIMHE U €CTECTBEHHBIM HayKaM. Bce cratbu,
pa3MeIieHHbIe B 0a3e, HaXOITCS B CBOOOHOM JIOCTYIIE.

3. DrekTpoHHBIH pecypc arXiv https://arxiv.org/

KpynHeimum GecriiaTHbBIN apXuB 3JIEKTPOHHBIX HAYYHBIX MYOJIMKAIU 110 pa3aenam
bu3nKY, MaTeMaTHKU, HTHPOPMATUKHU, MEXaHUKHU, ACTPOHOMHUH U OMOJIOTUU. KPUTEPHEB.

4, Komnexrus sxxypuanos MDPI AG http://www.mdpi.com/

MHoTrOoUCIUMTIIITHHAPHBIA TU(PPOBOI U3IaTEILCKUM pecypc BbITycKaeT oosee 120
pPa3HOO00PA3HBIX JEKTPOHHBIX )KYPHAJIOB, HAXOSIINXCS B OTKPBITOM JOCTYIIC.

5. W3narenscTBO ¢ OTKpBITHIM goctymoM InTech http://www.intechopen.com/

[TepBoe u kpymHeiee B MUPE H3AATEILCTBO, MyOIMKYIOIIEe KHUTH B OTKPHITOM
noctyne, okono 2500 HayuHbix u3nanui. OCHOBHAs TEMAaTHYECKasi HAIIPABJICHHOCTh -
bu3HUYECKUe U TEXHUYECKHUE HAYKU, TEXHOJIOTUH, METUIIMHCKIE HAYKH, HAYKH O )KH3HU.

6. baza gannbIx Xumudeckux coenunennii ChemSpider
http://www.chemspider.com/

ChemSpider — sTo 6ecruratHas XumMudecKas 6a3a JaHHBIX, IPEIOCTABIIAIONAs OBICTPHIH
JOCTYT K OoJiee 4eM 28 MUJUTHOHAM CTPYKTYP, CBOMCTB ¥ COOTBETCTBEHHOH HH(DOpPMAIIHH.
Pecypc npunagnexxut Koponesckomy xumudeckomy obmiectBy Bennkoopurtanuu (Royal
Society of Chemistry).

7. Komnexkuus sxxyprnanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekiust ;xypHaJIoB, B KOTOPBIX MTyOJIIMKYIOTCSI OTYETHI O HOBBIX
HCCJIEIOBAHMSIX B 00JIaCTH €CTECTBEHHBIX HAYK U MEIULIUHBI. PEIICH3UPOBaHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcrBo o mareHTam u ToBapHbIM 3HaKaM CIIIA — USPTO — npenocrasiser
CBOOOAHBIN JOCTYI K aMEPUKAHCKUM IaTEHTaM, OIyOJauKkoBaHHBIM ¢ 1976 r. [1o Hacrosiee
BpeMsl.

9. Espacenet - European Patent Office (EPO)
http://worldwide.espacenet.com/

[TaTenTs! (InbGO maTeHTHBIE 3asBKH) OoJiee 50 HallMOHAIBHBIX U HECKOJIBKHX
MEXyHApOAHBIX MAaTEHTHBIX OIOPO, B TOM UucIie MociHble TeKeThl nareHToB CIIA, Poccun,
®pannuu, Snonuu u ap.

10.  depepanpHbIii HHCTUTYT NpoMbILIeHHONH codcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO 0CTYMA!

- OnekTponHble Oroiuerenu. M3o6perenus. [lonesnpie monenu.

- OTKpBITBIE peecTpbl pOCCUIHCKUX N300pETEHUH 1 3aBOK Ha H300pETEHUS.

- Pedepatsl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- ITostHBIE TEKCTBI POCCUMCKUX NATEHTHBIX JOKYMEHTOB U3 IIOCIEIHETO
0pUIINATEHOTO OOJUIETEHS

11. The Association for Computing Machinery (ACM) — mexxyHapoaHoe
HEKOMMepUECKOe NMPoQeccCHOHANIbHOE COOOIIECTBO, OCHOBaHHOE B 1947 rony, o0beauHsIOIIee
npernojiaBaTese, ucciaenoBaTesei u CrenuaIncToB B 00JIACTH BHIUMCIUTEIIEHOW TEXHUKH,
UH(OPMAIIMOHHBIX U KOMIIBIOTEPHBIX TexHoJoruil. Ceplika Ha pecypc: https://dl.acm.org
Ccoutka Ha pazzaen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKkas akaJeMU4ecKas U3aTeabckas KOMIaHUs,
BBIITyCKaroIas xypHaisl ¢ 1932 rona.

B noprdonmo uznarenscrBa 51 xypHai, TeMaTHKa KOTOPBIX OXBAThIBAET 00JIaCTH
€CTECTBCHHBIX W COIMAIILHBIX HAYK, HAyK O )KH3HU, ONOMEIUIINHY, SKOHOMHUKY H JIp.
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Ccoinka Ha pecypc: https://www.annualreviews.org/
Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
myOIHMKYIOIllee UCCIIeI0BATeNbCKUE PabOThl, CIIPAaBOYHbIE U yueOHbIe MaTepUaIbl O LIUPOKOMY
Kpyry aucuuruindH. KoHTEHT u3aTenscTBa MpeCTaBlIeH Ha oHlaiH-TuiaTdpopme Cambridge
Core, Ha koTOpOU JOCTYNHO 117 *KypHasoB u 372 KHUTH OTKPBITOrO aAoctyna, 317 »KypHanoB
rHOPHUIHOTO AOCTYIIA.

Ccoaka Ha pecypc: https://www.cambridge.org/universitypress

Ccpuika Ha paznen Open access: https://www.cambridge.org/core/publications/open-
aCCess

14. The Royal Society of Chemistry BkitouaeT 12 3KypHAIOB «30JI0TOT0» OTKPBITOTO
JOCTYyTa, KPOME TOTO, BCE KypHAIIBI OOIIECTBA SBIISIOTCS THOPUIHBIMU M B HUX MOTYT
Hy6J'II/IKOBaTI>CH MaT€pHraibl OTKPBITOrO JOCTYyIIA.

>KypHaJIBI 06mecma OXBAaTbIBAOT OCHOBHBIC XUMHUUYCCKHUEC HAYKHU, BKIIIOYasA CMCIKHBIC
06J'IaCTI/I, TaKHUE€ KaK 6I/IOHOFI/I}I, 6I/IO(1)I/I3I/IK8., OHEPIeTUKA U OKpYyXKaroliasa cpeaa,
MAallIMHOCTPOCHUC, MATCPUAJIOBECACHNEC, MCIULINHA U (1)I/I3I/IKa.

Ccoinka Ha pecypc: https://pubs.rsc.org/en/journals?key=title&value=current

Ccpuika Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceroaHsIIHUMN A€Hb H3AATEILCTBO BhITycKaeT okoso 180
YKYPHAJIOB C TIOJHOCTBIO OTKPBITHIM JJOCTYIIOM.

Ccoiika Ha pecypc: https://www.tandfonline.com/

Ccpuika Ha pazaen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3natensctBo John Wiley & Sons, Inc. BkimtouaeT okosio 230 KypHaJIOB «30JI0TOTOY
OTKpbITOrO focTymna u 6osee 1300 ruOpuaHBIX KypHAIOB.

Ccplka Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptiD=15941&startPag
e=

Ccrinka Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITIJIMHBI

B cootBercTBMM C y4eOHBIM IUIAHOM 3aHATUS MO aucnuIuinHe «IIpombiuinennovie
adcopoyUOHHbIE NPOUECCHl 6 HEOP2AHUYECKOT MEeXHON02uW NPOBOAIATCS B OYHOH popMme u
CaMOCTOSITENIbHOIN paboThl 00yJaroIIerocs.

11.1. OdopynoBanue, HeoOX0aMMOe B 00pa3oBaTEJIBLHOM Ipolecce:
JlekuvoHHas y4yeOHas ayauTopHsi, OOOpYyJOBaHHAs dJEKTPOHHBIMU CpEACTBAMHU
JEMOHCTpauy (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOM3BEICHHS, IMPOEKTOp, IKpaH) W
yuebHoil Mebenblo; yueOHas 1abopaTopHs I TPOBEACHUS JTa00OPATOPHBIX 3aHIATUH.
bubnuoTeka, nmeromnas paboune KOMMBIOTEPHBIE MECTa JUIsl CTYICHTOB, OCHAIEHHBIE
KOMITbIOTEPAMH C BBIXO0M B MIHTEpHET U AOCTYIOM K 06a3aM JaHHBIX.

11.2. YueGHo-HATIsAAHbIE TOCOOUSI:
WNudopmannonHo-MeTOAUYECKHE MaTepuaibl: Y4eOHbIE IOCOOMS 10 JIUCLUIUIMHE;
pa3gaTouyHbIi MaTepuan K pasfellaM JIEKIIMOHHOro Kypca. IIpeseHTanmuu JIEKIMOHHOIO
MaTepuaia. DIEeKTPOHHbIE TUCKU C Y4EeOHBIMHU (HIbMaMHU.
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NMPOrpaMMHbIE U ayNOBU3YaJIbHbIE CPEACTBA:
[lIepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBatenssMu CD u DVD,
NPUHTEPAMH U TPOTPAMMHBIMU CpPEJCTBAMH; TMPOCKTOPHI W 3KpaHbI; HU(POBBIE KaMEphI;
KONUPOBaJIbHbBIE alllapaThl; JOKaJIbHAsA CETh C BBIXOJOM B VIHTEpHET.

pa3IaToyHBId MaTepHai K pa3zeiam JEKIIHOHHOTO Kypca.
DJIeKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI: DIICKTPOHHBIC MNPE3CHTAMH K pasjeiiam
JICKIITMOHHOTO Kypca; y4eOHO-METOIUYECKHe pa3pabOTKH B 3JIEKTPOHHOM BHJIE; CIIPABOYHBIC
MaTCpHraJibl B ICHATHOM U 3JICKTPOHHOM BH/IC.

11.3. KomnbioTepbl, HHPOPMAIHOHHO-TEJIeKOMMYHHKANMOHHBIE CETH, ANINAPATHO-

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe H HH(POPMALIMOHHBIE Pecypchl:

NudopmMannoHHO-METOIMYECKHE MaTepualibl: y4eOHble IMOCOOHMS 1O JUCHUIUIMHE;

11.5. IlepeyeHb JTULEH3MOHHOIO MPOTPAMMHOI0 00ecneYeHust

PexBU3UTEI Cpox
Ne HanmeHnoBaHue NpOrpaMMHOIo OTOBODA KoaudectBo OKOHYAHUSA
n/n NMPOAYKTA g P JHULEeH3UI nercTBuA
NMOCTABKH
JHUIIEH3UH
KonTpakr 20 nUuIEeH3uN U OeccpouHas
1 ABE_;YY FineReader 10 Professional No 143- AKTUBAIMH HA
Edition 1645A/2010 PABOUNX CTAHIHAX
or 14.12.10
KoHntpakt 5 MULIEH3UN 1A OeccpouHas
2 COI’EIDRAW Gl’aphiCS Suite X5 No 143- aKTHUBAIlUHU Ha
Education License 1645A/2010 PABOUNX CTAHIUAX
or 14.12.10
KoHntpakt 1 muneHsus aist OeccpouHas
3 anaBneHH_e npoektamu Project No 143- AKTHBAIIMH Ha
expert tutorial 1645A/2010 pPaBOUHX CTAHIHAX
or 14.12.10
Kontpakr | CereBas nuren3usi | OeccpouHast
HeuckimrounrenpHasa TUIIEH3US HA
No28- Ha 200
4 ucnonszoBanne SOLIDWORKS 359A/2020 .
" | EDU Edition 2019-2020 Network - o TONB30BATEICH
200 Users 26.05.2020
Kontpakr | CereBas munieH3usi | OeccpoyHas
. . Ne 90- Ha 200
5 SolidWorks EDU Edition 2020-2021 1339A/2021 .
" | Network - 200 U 6eccpounast Sers or TIO/Ib30BATENCH
07.09.2021
Konrpakr | YueOHbIi 6eccpouHas
Ne1&9- KOMILJIEKT
2402A/2023 | mporpaMMHOT0O
HeuckmrounrenpHas TUIEH3U Ha
MIPaBoO UCHOJL30BAHUS YUYEOHOTO or ooecneteHnA
6. p 15.01.2024 | KOMITAC-3D v21
komiuiekta Kommac-3D v21 ua 50 "TDoeKTHPOBAHIE
mect KTIIII POCKTHD
5 KOHCTpYH-
poBaHue B
MAIIMHOCTPOEHUH "
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Ha 50 mecT

Kontpakr |25 nunensmii mns | OeccpouyHas
) Ne 143-
7. | Cpena paspaborku Delphi aKTHBALH Ha
106T4?4A1/ 301100 pabovmx CTaHIIHIX
Konrpakt |1 nunensus pist | OeccpouHas
) Ne 143-
8. | Cpena paspaborku C++ Builder aKTHBALH Ha
164?4A1/ 301100 pabovmx CTaHIIHIX
or 14.12.
Cpena pazpabotku Simulink Control Kontpakr |25 nunensuit s | OeccpouHas
9 Design Classroom new Product From Ne 143- AKTHBALIU Ha
" | 2510 49 Concurrent Licenses (per 1649A/2010 | ha50upx cranmmsx
License) or 14.12.10
Konrpakt |1 nunensus pst | OeccpouHas
10 CucreMa npoeKTUPOBAHUS Ne 143- AKTHBAIMH Ha
CA ErWin Modeling Suite Bundle 106T4i34A1/§01100 pPaBOUNX CTAHIHAX
Kontpakr |1 nuuensus g | OeccpouyHas
11 OriginPro 8.1 Department Wide Ne 143- AKTHBALAH Ha
License 106T4?4A1/ 301100 pabounx CTaHIUAX
Tporpamva o6paGoTKu Kﬁfﬂ?—cr 1 nunensust st | OeccpouHas
12. | sKCIIepUMEHTAIbHBIX JTAHHBIX 16 4:; A/2010 aKTHBAIINHN Ha
BioOffice ultra o1 14.12.10 pabourx CTaHIHAX
Tporpamva o6paGoTKu Kﬁfﬂ?—cr 1 nunensust st | OeccpouHas
13. | PKCIIepUMEHTANIbHBIX JTaHHBIX 16 4:; A/2010 aKTUBalluh Ha
Chemdraw pro or 14.12.10 pa6oqnx CTAaHIUAX
Tporpavva o6paGoTk K;f{gglfr 1 nunensust juist | OeccpouHas
14. | skciepuMEHTAIBHBIX JaHHBIX 16 4é A/2010 aKTHBalluKi Ha
Chemdraw ultra or 14.12.10 pa6oqnx CTaHIMAX
Konrpakr |3 nwummensuiét st | OeccpouHas
15 MATLAB Academic new Product Ne 143- AKTHUBALUU Ha
Group Licenses (per License) 106T4?4A1/§01100 PaGOUHX CTAHIHAX
MATLAB Classroom Suite new Kﬁf {E(;KT 25 mamensuli A | Gecepoumas
16. | Product From 25 to 49 Concurrent L64DA/2010 aKTHBAINH Ha
Licenses (per License) o1 14.12.10 paboymX CTaHIHUsX
Instrument Control Toolbox Kﬁf ?Z?_(T 25 mamensull A | Oecepoumas
17. | Classroom new Product From 25 to L643A/2010 aKTHBAINHN Ha
49 Concurrent Licenses (per License) o1 14.12.10 paboumX CTaHIHUsX
Image Processing Toolbox Kﬁf{ﬁ? 25 nuueHsuit s | OeccpouHas
18. | Classroom new Product From 25 to L643A/2010 aKTHBAINHN Ha
49 Concurrent Licenses (per License) o1 14.12.10 paboumX CTaHIHUsX
19 Fuzzy Logic Toolbox Classroom new Kontpakr 25 nunensuit ansa | OeccpouyHas
" | Product From 25 to 49 Concurrent Ne 143-

aKTHBalluu Ha
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Licenses (per License) 1645A/2010 | pabouux cTaHIUAX
ot 14.12.10
System Identification Toolbox Kfrf TIZS,KT 25 mamersuii A | Gecepoman
20. | Classroom new Product From 250 || /- 11 aKTHBALH Ha
49 Concurrent Licenses (per License) paboYMX CTAHIMSX
ot 14.12.10
Curve Fitting Toolbox Classroom Kfrf TIZS,KT 25 mamersuii A | Gecepoman
21. | new Product From 25 to 49 L643A/2010 aKTHBALH Ha
i i a00YMX CTAHIUIX
Concurrent Licenses (per License) o1 14.12.10 p
Statistics Toolbox Classroom new Kfrf ?E,KT 25 mamersuii A | Gecepoman
22. | Product From 25 to 49 Concurrent L6ADA/2010 aKTHBALNH Ha
i i abounx CTaHIHAX
Licenses (per License) o1 14.12.10 p
Global Optimization Toolbox Kﬁf TE?,KT 25 mamersuii A | | Gecepoman
23. | Classroom new Product From 2510 || /- 1001 aKTHBALNH Ha
i i a00YMX CTAHIUAX
49 Concurrent Licenses (per License) o1 14.12.10 p I
Partial Differential Equation Kﬁf fﬂ?,ﬂ 25 muuensuil s | Geccpoas
24. | Classroom new Product From 2510 || /- 101 aKTHBali Ha
49 Concurrent Licenses (per License) pabounx CTaHLMsIX
ot 14.12.10
Optimization Toolbox Classroom Kﬁf %KT 25 muuensuil s | Geccpoas
25. | new Product From 25 to 49 L643A/2010 aKTHBalil Ha
i i abounx CTaHIHAX
Concurrent Licenses (per License) o1 14.12.10 p
Curve Fitting Toolbox Classroom Kﬁf fﬂngT 25 muuensuii s | Geccpoaz
26. | new Product From 25 to 49 L643A/2010 aKTHBalil Ha
i i abounx CTaHIHAX
Concurrent Licenses (per License) or 14.12.10 p
Konrpakr | 10 snuuensuit mis | OeccpouHas
P ; ; Ne 143- aKTUBaIL[UU Ha
27. | NI Circuit Design Suite
1645A/2010 pabounx CTaHIIHIX
ot 14.12.10
HewncknmrounrensHas nuneH3us K%ngfT 13 mmensuit st | - beccpounas
og | OriginLab ORIGINPRO- New 1339 A/2001 dKTHBal1 Ha
" | License Node-Lock License Singl or pabOoYMX CTAHIMSX
Seat EDUCATIONAL 07.09.2021
HeuckmrounrenbHas JIMLCH3UA KCJ);:}I;%&_KT 13 MHOCHIMH - T 6eCCquHaﬂ
»g | Originlab Annual Maintenance 99DA/2022 aKTHBAINN Ha
" | Renewal OriginPro 2022b Perpetual or pabodmx CTaHIUSX
Node-Locked Academic Licens 99.08.2022
Konrpakr |24 nuuensuu ans | OeccpouHas
. No 62-
WINDOWS 8.1 Professional Get AKTHBAIMH Ha
30. Genuine 643%; 2013 paboumx CTaHIMIX
02.12.2013
31 WINHOME 10 Russian OLV NL Kontpakr | 150 numensuit mns | OGeccpounHas
" | Each AcademicEdition Ne 28-

aKTHBalluu Ha
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352A/2020 | pabouymnx CTaHIUIX
oT
26.05.2020
Kontpakr |24 nunensum mis | OeccpodHas
_ ) Ne 62- AKTUBALUU Ha
32. | Micosoft Office Standard 2013 642A/2013 PABGOYHX CTAHIHAX
oT
02.12.2013
Kontpakr | 150 nunensuit ans | 12 mecsies
. . Neol175- AKTHUBAILIUN Ha | (exeromnoe
Microsoft Office Standard 2019 2623A/2019 | naGounx crammmsx | TPOATCHHE
B cocrage: oT TO/IIHCKY ¢
e Word 30.12.2019
33. IPaBOM
o Excel
e Power Point ffepexoia Ha
e Outlook OOHOBJIEHHYIO
BEPCHIO
MPOIYKTa)
Jlorosop Ne 24 mecsna
99-1550A- (mpoyieHue
223/2024 ot TTOJIITHCKH C
Kaspersky Endpoint Security Juts 25.11.2024 mpasom
34. | ouzneca — CranmapTHbiii Russian -
Edition nepexo/ia Ha
OOHOBJIEHHYIO
BEPCHUIO
MPOJYKTA)
HoroBop Ne | 1 yynemsus s
35. | iSpring Suite Max 29293_/12505231?); aKTHUBAIU Ha | 02.12.2025
25 11.2024 pabounx CTaHIIHIX
Horoop Ne | 1 pyyepsng s
36. | iSpring Suite Bepcwust 11 29293_/1250523/3;; aKTHBAIUU Ha | 02.12.2025
25 11.2024 paboumx CTaHIHIX
Horosop Ne
99-1555A-
37. | Ilnansr Munu 993/2024 o 1 30.09.2025
25.11.2024
Kontpakr
Astra Linux Special Edition qis 64-x Nel8&9- 60 mmueHsuit s
38. | pa3psaHOi TIIaTGOPMBI Ha Oaze 2409A/2023 | akTHBaUU Ha | OeccpoyuHas
MIPOIIECCOPHOM apXUTEKTYPhI X86-64 oT pabounX CTAHIUIX
15.01.2024
KonTpakt
COMSOL Multiphysics, JIutensus Ne 109-
39. | Ha yueOHBbIi 1325A/2023 1 Oeccpounast
kimacc (CKL) oT
22.09.2023
40, COMSOL Multiphysics, [TnaBatomast | Kontpakt 1 Gecepoumas
ceTeBas Ne 109-
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nuuensus (FNL)

132D5A/2023
oT
22.09.2023

41. | Agrurutarnar.BY3 5.0

KonTpaxkr
No 13-
143K/2025 1
oT
30.04.2025

19.05.2026

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HauMenoBanue @®opMbI U METOAbI
OCHOBHBIE MOKA3aTeJIN OIEHKH
pa3aesioB KOHTPOJISA M OLIEHKH
Paszngea 1. 3naem:
Kpatkas ucropus pa3BuTus — Hay4HBIE OCHOBBI
a7ICOPOITMOHHBIX TEXHOJOTUI MTPOMBIIIIICHHBIX -

aZICOPOITMOHHBIX TIPOLIECCOB ...

Ymeem:

— TPUMEHSTH COBpPEMEHHBIC
TEXHOJIOTMM H 000pyAOBaHHUE
L pereHusI BOTIPOCOB

OYHMCTKHU I'a30B U KUAKHUX CPEOa U
pasjencHus Ta30BBIX CMecei
a7ICOPOITMOHHBIM METOIOM ...

Braoeem:

— COBpPEMCHHBIMU MCTOAaMU
OLICHKHU XApaKTCPHUCTHK

MIPUMCHACMBIX aI[COp6eHTOB,
nponeccoB u almaparoB IJid
peuieHusd BOIIPOCOB OYHUCTKU U
pasacyICHUA 1a30B;

Paszngen 2.
CDI/I?:I/IKO-XI/IMI/IT-IGCKI/IG OCHOBBI
a7copOLMOHHBIX MPOIIECCOB

3naem:

— Hay4YHbIC OCHOBBI
MIPOMBIIIUICHHBIX
a7ICOPOITMOHHBIX TIPOLIECCOB ...

— OCHOBHOE  OOOpyJIOBaHHE U
MpPUMEHSIEMBIE aTCOPOSHTHI IS
peLIeHUs] TIOCTABJICHHBIX 3a/1ad
B obmactu  aacopOIMOHHBIX

TEXHOJOT Ui
Ymeem:
— TNPUMEHSTh COBPEMEHHBIE
TEXHOJIOTHM ¥ 00OpyJAOBaHUE
TS peuieHus BOIIPOCOB

OYHNCTKH I'a30B U )KUJIKHUX Cpejl nu
pasneneHus Ta3oBBIX cMecel
a7ICOPOITMOHHBIM METOIOM ...

— TPUMEHSTH COBPEMEHHBIE
TEXHOJIOTHM ¥ 000pYJAOBaHHUE

Orenka 3a
KOHTPOJIbHYIO paboTy
Nel
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A1 o0ecrieueHHs
9KOJIOTMYECKOH 0€30IMacHOCTH
—  BBITOJIHATD pacueTsl
MaTepHUaIbHOTO u
SHEPreTUYECKOI0 OasaHCOB
a/IcCOPOIIMOHHBIX YCTAaHOBOK ...
Braoeem:

— COBpPCMCHHBIMU MCTOAaMU
OLCHKU XapaKTEPHUCTHUK
IIPUMEHACMBIX aI[COp6eHTOB,

opoueccoB W amlImaparoB JIAd
pEeIICHUA BOIIPOCOB OYHCTKHU H
PasaciICHUA Ira3oB;

— COBPEMEHHBIMHU METOIaMHU

OLICHKHU YHCTOTHI ra3os,

CTETICHM  OYKMCTKA  Ta30BbIX

MOTOKOB;

— 0OazamMu JaHHBIX TIO TOA0O0pY

000pyI0BaHUS
Pa3nen 3. 3naem: Omnenka 3a
TexHomnorust U pacuer — 0a3oBbIC TEXHOJIOTUHU | KOHTPOJIbHYIO paboTy

a/ICOPOIIMOHHBIX TIPOIIECCOB

a7ICOPOITMOHHOM OYUCTKH Ta30B
U OKUAKOCTEH U pa3jeleHus
ra3oBBIX CMECEH ...

— 0a3oBbIe TEXHOJIOTUHU
00€e3BpeKUBAHUS ra30BbIX
BBIOPOCOB a7ICOpOITMOHHBIM
METOJIOM ...

Ymeem:

— TPUMCHSITH COBPEMEHHBIC
TEXHOJOTHH U 000pynOBaHUE
TUTST pelnreHus BOIIPOCOB
OUYHMCTKH Ta30B U KUAKUX CPell U
pasneNieHuss Ta30BBIX CMecei
a7IcCOpPOIIMOHHBIM METOJIOM

— TPUMCHSITH COBPEMEHHBIC
TEXHOJOTHH U 000pynOBaHUE
TUTSt obecrieueHus
IKOJIOTHYECKON  0e30macHOCTH

— HCIIOJIb30BaTh OTIBIT
3apyOeKHBIX bupm o
pa3paboTke W JKCIUTyaTalluu

a7IcOpOIIMOHHBIX YCTAHOBOK ...
Braoeem:

— COBPEMEHHBIMHU METOIaMA
OLIEHKU XapaKTePUCTUK
MIPUMEHSIEMBIX a7ICOpOEHTOB,

MIPOLIECCOB M aIlllapaToB JUIs
pEeLIeHsT BONPOCOB OYUCTKU U

Ne 2

Or1teHka 3a 3a4er
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PasacICHUA Ia30B;

— COBpPEMEHHBIMHU METOAaMHU
OLIEHKHU YHUCTOTBI ras3os,
CTETIEHM  OYHMCTKA  Ta30BbIX
MIOTOKOB;

— 0a3aMM JaHHBIX N0 TOAOOpPY
000pyI0BaHUA ...

13. OCOBEHHOCTH OPIT'AHU3ALINU OBPA30OBATEJIBHOTI'O ITPOLECCA JJIs1
NHBAJINJIO0B U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHne WHBATUAOB U JIMIl C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHu3alui M OCYLIECTBICHUS O00pa30BaTENIbHON JAEATEIbHOCTH IIO
o0pa3oBaTelbHEIM IIpOrpaMMaM — IMporpaMmaM OakaiaBpuaTta, MpPOrpaMMaM CIICIHATUTETa,
nporpammam maructparypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— llomoxkeHneM O TOPSAKE OpraHM3alid W OCYIIECTBICHUS 00pa3oBaTEIbHOMN
JESTENIbHOCTH 10 00pa3oBaTeNbHBIM MpPOTpaMMaM BBICHIETO O00pa3oBaHUSI — IPOrpaMMaM
OakamaBpuaTta, MporpamMmaMm cCHelMaluTeTa, MnporpammaMm  maructparypsl B PXTY
um. JI.11. MenneneeBa, nmpuHATEIM penienneM YueHoro coeta PXTY um. JI.U. Mennaeneena
ot 30.10.2019, mnpotoxkon Ne 3, BBeAeHHBIM B JeiicTBue npukazoMm pektopa PXTY
um. JI.1. MengeneeBa or 14.11.2019 Ne 646A;

— MeToan4ecKuMU PEKOMEHJANMSIMH 10 OpTaHW3aIllii 00pa30BaTEIBHOIO IpoIecca
Uisi  OOy4YeHHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B
00pa3oBaTeNbHBIX OpPraHU3allMsIX BBHICHIETO OO0pa3oBaHHs, B TOM YHCIE OCHAIIEHHOCTH
o0pa3oBaTenbHOro mpoliecca (YTBEpKIeHBI 3aMmecTuTereM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«IIpoMbllILIEHHBIE COPOIHMOHHBIE MPOLECCHI B HEOPTAaHUYECKO TeXHOJIOTHN»
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI
18.04.01 Xumuueckas TEXHOJIOTHS
MarucTepckas rmporpamma
«TexHON0russ HEOPraHMYEeCKNX BEUIECTB U COPOSHTOB U KAaTaJIM3aTOPOB IJIS MX ITPOU3BOICTBAY

®opma 00ydyeHus: ouHast

Homep
OcHOBaHM€E BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT

« » 20 .

[ ]
o PXTY um. JI.1. MenaeneeBa

JJOKYMEHT IHHOAIIUCAH IIPOCTON
SJIEKTPOHHON IIOJIITNCBHIO
Bnagenen: Jlemewes Juumpuii Onezoeu 36
‘ O ) IIpopexmop no yuebHoil pabome;
Pexmopam
Ilommucan: 24:01:2026 15:24:57




