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1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
1o HampaBieHuto  1oAroToBku  18.04.01 Xumuueckaa mexunonozua (PIOC  BO),
peKOMeHausIMl  MeToIMuecKo KOMHUCCMM U HAKOIUICHHBIM  OIBITOM MPETOJaBaHUs
JTUCHUTIIMHBI Kadenpon memopannoii mexuonozuu PXTY um. JI.1. Menneneesa. [Iporpamma
paccuMTaHa Ha U3yYEHUE TMCLUUIUIMHBI B TeUeHue 1 cemectpa.

Hucuunnuna «MemOpannas mexHon02us 6 nPOMbIULIEHHOCHUY) OTHOCUTCS K 4YacTH,
dbopMupyeMoil ydacTHUKaMH OOpa30BaTENIbHBIX OTHOIICHWN YacTH IUCHHILUIMH IO BLIOOpY
JUCIUILIMH yueOHoro miaHa. [IporpamMmma AUCHMILTMHBL TPEANOIaraeT, YTo 00yJaroIuecs UMEIOT
TEOPETUYECKYI0O M TPAKTUYECKYI) TOJTOTOBKY B 00JIACTH MEMOpPAHHBIX W TPAJAUIIMOHHBIX
MIPOLIECCOB pa3/IesIeHUs] CMECEH.

Heap (MCHMNIMHBI — MMOJIYYCHHUE CTYJICHTAMU COBPEMEHHBIX 3HAaHUU O pa3paboTKe Ha
OCHOBE COIPSKEHHUs] MEMOPAHHBIX W TPAIUIMOHHBIX MPOIECCOB TEXHOJOTMM  MOJATOTOBKHU
YUCTBIX U 0COOO0 YUCTBHIX TEXHOJOTMUECKUX CPEJl B PA3IMYHBIX OTPACISAX MPOMBIIIJICHHOCTH, a
TaK)Ke peain3alui CUCTEM OYHCTKU U KOHIICHTPUPOBAHHUS CTOYHBIX BOJ M OTXOSAIIUX T'a30BbIX C
LEJIBI0 PEKYIEpaIii IIEHHBIX KOMIIOHEHTOB U YTUJIU3AIMH BPEIHBIX MPUMECEH.

3agayd  AUMCHMILUIMHBI — HAy4YuTh CTYACGHTOB pa3pabaTbiBaTh COBpPEMEHHBIE,
KOHKYPEHTOCTIOCOOHBIE TEXHOJIOTHMH [IJI1 OYMCTKH U PA3JEICHHUS Ta30BBIX M KUIKUX CpPEIl
Pa3IMYHOTO MPOMCXOXKIEHUS; HCIOIb30BaTh METOJ] TEXHUKO-3KOHOMHYECKON ONTUMHU3ALUN
IIPOLIECCOB MEMOPAHHOI'O Pa3/IeICHHUS.

Jucuunnuna «MemOpannasa mexHonocus 6 NPOMbIUIEHHOCHUY TIPEnogaeTcss B 3
cemectpe. KoOHTponb ycrneBaeMOCTH CTYIEHTOB BEIETCS IO TMPUHITOW B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

Pabouass mporpamMMa JUCHUIUIMHBI MOXKET OBITh peajn3oBaHa C NPUMCHCHHUEM
JJIEKTPOHHBIX 00pA30BaTENbHBIX TEXHOJOTMA M AJIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO Ha NPUOOpETEHHE CIEAYIOIUX KOMIETeHUM U
HHAUKATOPOB MX JOCTHKECHUSA !



HpO(l)eCCI/IOHa.TIbHLIe KOMIICTCHIMU U HHAUKATOPLI UX JOCTUKCHUS

OcHoBaHue
3anaqa OObeKT ummn .
. Kon n Konx n HaumeHoBaHue (mpoheccroHaNbHBIN
npodecCuoHaIbHOW | 001aCTh
HaumeHoBanue [IK | mngukatopa noctuxenus [1K CTaHJapT, aHAJIU3 OIbITA)
NEeSATEeTbHOCTH 3HAHUS
O060011IeHHBIE TPYIOBBIE (PYHKIIUU
Tun 3axa4 npoecCHOHAIBHOI 1eATEJIbHOCTH: HAYYHO-HCCJIEI0BATEIbCKUIH
Beinonuenue - XMMH4ECKOE, 1K 4- [1K-4.1 3Haer ¢uzuko- | AHanus TpeOOBaHUM K
(yHIaMEHTAIbHBIX U | XUMHUKO- Cnocoben XUMHYECKHE OCHOBBI MPOIIECCOB | MPO(ecCHOHATBHBIM KOMIIETEHIIUSM,
MPUKJIATHBIX pabOT | TEXHOJIOTHYECKOE CaMOCTOSITEJIbHO paszeneHus KUJIKUX U Ta30BBIX | MPEIBSIBISIEMbIM K BBITYCKHHUKAM
MIOMCKOBOTO, MIPOU3BOJCTBO MPOBOAMTH HAyYHBbIE | CMECEH MPUHIUIBI BHIOOpA U | HAMPaABJICHUS MMOATOTOBKU Ha PHIHKE
TEOPETHUYECKOTO 1 UCCJICI0BAHMS, ONTUMU3ALUH rnapameTpoB | Tpyzaa, 00o01eHrne 3apyoeXHOro OMbITa,
SKCIEPUMEHTAIBHOTO | - CKBO3HBIE BU/IbI CBSI3aHHBIE C MIPOLIECCOB MIPOBEACHUS KOHCYJIbTALUM C BEAYILIMMHU
XapakTepa C LEbIo npodecCHOHATEHON | TPUMEHEHUEM I1K-4.2 YMeeT aHamu3upoBaTh ¥ | paboToAaTens My, 00bEeJUHEHUAMUI
onpeneneHus NEeSATEIbHOCTH B MeMOpaHHBIX MIPOTHO3UPOBATH BIMSHHE | paboToaarTesneil oTpaciau, B KOTOpOi
TEXHUYECKUX IPOMBIIUICHHOCTH | METOJIOB PA3/IEIEHUsl | mapameTpoB NPOIIECCOB, | BOCTPEOOBAHBI BBITYCKHUKH B paMKax
XapaKTEPUCTUK (B cepe B TEXHOJIOTHSIX yCIOBUI WCIIBITAaHUI Ha | HalpaBJICHUs OJTOTOBKH.
HOBOM TEXHHKH, a OpraHu3aIyy 1 Pa3TUYHBIX pe3yabTaThl  pa3ACICHUS U
TaKXe KOMIUIEKCca MPOBEACHUS MPOJIYKTOB, B KaueCTBO MPOJIYKTOB [TpodeccuonanbHbIi cTaHAApT
paboTt 1o pa3zpaboTke | HAy4HO- DHEPTEeTUKE U B I1K-4.3 Bnageer TexHukoi u | «CHenuanuct 1o Hay4yHo-
TEXHOJIOTHYECKOU HCCIEA0BATENIbCKUX | AKOJIOTUN MeToJaMHu OCYIIECTBJIEHHs | HCCIIE0BATENLCKUM U OIBITHO-
JIOKYMEHTAIUU Y OTIBITHO- HAyYHBIX  HUCCJIEAOBAHWM B | KOHCTPYKTOPCKMM pa3paboTKam»,
KOHCTPYKTOPCKHUX o0acTH pasjeneHus cMeceit YTBEPKJICHHBIN MTPUKa30M MUHUCTEPCTBA

pabot B obnactu
XUMHYECKOTO H
XUMHUKO-
TEXHOJOTHYECKOI0
MIPOM3BOICTBA).

TpyZla U COLMAIBbHOM 3amuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061meHHas TpynoBas QyHKIUS

C. IlpoBenenue Hay4HO-
HCCIJIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK.




C /01.6. OcymiecTBiieHHE HAYYHOT'O
PYKOBOJICTBA MTPOBEACHUEM HCCIICIOBAHUI
0 OT/ICJIBHBIM 3a/1a4aM

(ypoBeHb kBanupuKaum — 6)

Beinosinenue
(byHIaMEHTAIIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETHUYECKOTO 1
AKCIIEPUMEHTAILHOTO
XapaxkTepa ¢ HeJbIo
oTpeaeNneHus
TEXHUYECKHUX
XapaKTePUCTHUK
HOBOM TEXHUKH, a
TaKXe KOMIUIEKCca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOU
JIOKYMEHTAIUU

- XuMmuueckoe,
XHMHKO-
TEXHOJIOTHYECKOE
MPOU3BOJICTBO

- CKBO3HBIE BHIBI
npodeccnoHaTBEHOM
JeSITeIbHOCTH B
MIPOMBIIIIJICHHOCTH
(B cepe
OpTraHH3aIH U
MIPOBEICHUS
Hay4JHO-
UCCIIEI0OBATEILCKUX
1 OIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
XUMHYECKOTO U
XUMHUKO-
TEXHOJIOTHYECKOT0
MIPOM3BOJICTBA).

I[IK - 5 Cnocoben
pa3pabarbIBaTh
KOMILIEKCHBIN
HAyYHO-TEXHUYECKUN
MOJXO0JT K CO3JIaHUIO
WHHOBAIIMOHHBIX
pemieHuii B obyactu
npodeccuoHaNbHOM
JIESITEIIBHOCTH

[IK-5.1 3Haer Hay4HbIE,
TEXHUKO-9KOHOMUYECKUE u
HOpPMaTUBHBIE aCIeKThI
MIPUMEHECHHUS MIPOLIECCOB

pas3aeneHus cMecen

[IK-5.2 Ymeer Ha OcHOBE
HAYYHBIX UCCIEA0BAHUI
CO371aBaTh MOJEIIU U
MIPOEKTHBIE pEIIeHUs B 001acTH
MEMOpPaHHOM TeXHOJIOTUHI

[TK-5.3 Bnageet metoosiorueit
Y METOJUKaMU pa3padoTKH,
aHaJIn3a U OIITUMU3allnuu
MPOLIECCOB B 00JIaCTH
npodecCuoHaNTbHON
NeSTeNbHOCTH

AHanu3 TpeOoBaHMIA K
poeCCUOHATLHBIM KOMITETCHIIUSM,
NPEIBSBISEMBIX K BBITYCKHUKAM
HAIpPaBJICHUS TIOATOTOBKU HA PHIHKE
TpyZaa, 000011eHre 3apy0eKHOI0 OIbITa,
MIPOBE/ICHUS] KOHCYJIbTAIUN C BEyIIHMHU
paboTtonaTensiMu, 00bEAMHEHUSIMU
paboTtoateneii OTpaciiv, B KOTOPOH
BOCTpPeOOBaHbI BHIITYCKHUKH B PaAMKax
HaIpPaBJICHUS TIOATOTOBKH.

[TpodeccrnonanbHbI cTaHAAPT
«CrienuanmcT 1mo Hay4Ho-
HCCIIEI0BATEIILCKUM U OTIBITHO-
KOHCTPYKTOPCKHUM pa3paboTKam»,
YTBEp)KJIEHHBIH NprKazoM MHUHHCTEpCTBa
Tpy/Zla ¥ COLMAIIBHOM 3aIuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061eHHas TpynoBas QyHKIUS

C. IlpoBenenue HaydHO-
HCCIIEIOBATEIBLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK.

C /02.6. YpaBnenue pe3ylbTaTaMu
HAYYHO-HMCCIIEJOBATENBCKUX U ONBITHO-
KOHCTPYKTOPCKUX paboT

(ypoBeHb kBasmpukauu — 6)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namy:

- Crneuunduyeckue TpeGOBaHUS K KaYECTBY OUMCTKH KHUAKUX U T'a30BbIX CMeCEl B
pPa3NUYHBIX OTPACIAX MPOMBIIIICHHOCTH KM CBOOOJHO OINEpUpPOBATH IOJHBIM IEepeyHEM
coBpeMeHHbIX HOpMaTuBHBIX TpeboBanuii (I'OCTer, OCTr1, ®apmakoneitnbie ctatb, GMP u
JIpyrue JUTepaTypHble UCTOUYHUKH;

- OcoOeHHOCTH TPUMEHEHHSI U3YUEHHBIX paHee B JUCHUILTHHE « TeXHOJIOTUsS BOABI
U B JAaHHOW IUCHMIUIMHE METOAOJOIMYECKHX MPHUEMOB INPH pazpaboTKe TEXHOIOTHYECKOTrO
pacueTra KOMIUIEKCHBIX CHUCTEM OYMCTKH >KUJIKUX U Fa30BBIX CMECEi;

- TexHonornueckue U KOHCTPYKTUBHBIE NPUEMBI, HAMIPABJICHHbIE HA pacIIUpEHHE
IIPEJIEIIOB OCYIECTBIEHUSI IPOLIECCOB OYMCTKH, C LIENIbIO OBBIIEHHS KAUECTBA OUMCTKH LIETIEBBIX
MPOJYKTOB U JOCTH)KEHHUS BHICOKMX KOHIEHTPALUN YTHIM3UPYEMBIX BPEIHBIX IPUMECEH.

- Tunel ¥  KOHCTPYKTUBHBIE OCOOCHHOCTH COBPEMEHHOTO OCHOBHOTO H
BCIIOMOTATENILHOT0 000PYAOBaHUS, IPUMEHEMOT0 Ha CTaIUAX OUHUCTKH;

— MeTo1 TEXHUKO-3KOHOMUYECKON ONTUMU3ALNN IPOLECCOB C YYETOM BapHUaHTOB
JHEprooOecrneyeHus: Ha OCHOBE TPAJAULIMOHHBIX U BO3OOHOBIISIEMBIX YHEPIOPECYPCOB;

— TunoBble TEXHOJIOTHYECKHUE CXEMbl KOMILJIEKCHBIX CHUCTEM OYHUCTKU KUAKUX U
ra3oBbIX CMECEW, IPUMEHSEMbIX B Pa3IMUHbIX OTPACIIAX IPOMBILIUIEHHOCTH.

Ymemns:

— Br16upaTh TEXHOJIOTHYECKYIO CXEMY CUCTEMBI OUHUCTKH;

- Br16upaTh 0CHOBHOE 000pYAOBaHUS, KAUYECTBO €r0 UCIIOJHEHMS], @ TAKKE BHIOOP U
(GUIBTPOBANBHBIX MAaTEPUATIOB JUISI KQXKI0M CTaIul OYHCTKY;

— Paccunrate rabaputel  o0opymoBaHHsS, OOBEMBI  3arpy30K  3E€pHUCTBIX
(GUIBTPOBATBHBIX MATEPUAIIOB, & TAKIKE TPEOYEMOE KOJTHMUYECTBO PHIBTPYIOMINX (0OBEMHBIX ) HITH
MEMOpaHHBIX AJIEMEHTOB;

— [TonGupats BcriomorarensHoe 000pyaoBaHus, TpyOomnpoBoa, apmaTypsl, Kull u
CUCTEMBI YIIPaBJICHUS IPOLIECCOM OYMCTKH JKUJKUX U Fa30BbIX CMECEH .

- Hcnonb30BaTh METOABI MCCIEAOBAHUS U ONPEAEIICHUS MapaMETPOB IPOLECCOB
pazzieNeHus KUIKUX U Ta30BbIX CMECEH.

- [Tpon3BoanTh pacyer ce6ecTOMMOCTH OUYMIICHHBIX KHUJKUX M Ta30BBIX CMecel Ha
OCHOBaHUU KaIllUTAJIbHBIX U KCIUTyaTallUOHHBIX 3aTparT.

Braoemy:

— DOKCIepUMEHTAIBHBIMU ~ METOJaMU  HUCCIICJIOBaHHS  CBOWMCTB  MeMOpaH:
Ne(hEeKTOCKOTNH, XapaKTEePUCTUK TTOPUCTOCTH, 3aJCP>KUBAIOIIEH CIIOCOOHOCTH (CEEKTUBHOCTH)
U yIEIbHON MPON3BOAUTEIHLHOCTH MEMOpaH.

— MeTtogaMu TEXHOJOTMYECKOIO pacdyeTa M TEXHHUKO-DKOHOMUYECKOTO aHaJIn3a
OTJIENIbHBIX MPOILIECCOB M KOMIUJIEKCHBIX CHUCTEM OUMCTKH JKHUJKHX U Ta30BbIX CMece s
Pa3IUYHBIX OTPACIIEN MPOMBIIIIEHHOCTH.

3. OBBEM JINCHOUIIJIMHBI U BUIbI YYEBHOM PABOTHI

O0beM TMCUMTLTHHBI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUILIHHbI 6 216 162
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHA: 2,34 85 63,75
Jlexnun 0,47 17 12,75




[Tpaktuueckue 3ansatus (I113) 1,89 68 51

CamocrosiTejibHas pa6oTa 2,64 95 72

CamocTosiTeIbHOE U3YUYE€HHE Pa3/IeNIOB JUCIIUILIMHbI 2,64 95 72

Bua koHTpOJIA:

9K3aMeH 1 36 27

KonrtakTHas paboTa — mpoMe)XKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K sK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

No AKkazieM. 4acoB
m/n Pa3nen muciuIninHbl Jlek- | IIpak. Cam.
Bcero paoo-
107071 3aH. a
1. | CuHTe3 TEXHOJIOTHYECKUX cXeM KOMIUIEKCHbIX cucteM ouncTku (KCO) >XKuOKMX M ra30BBIX CMeceid 35 4 17 23
Ha OCHOBE MEMOpaHHBIX IMPOIIECCOB.
2. | AHaiM3 BapMAaHTOB KOMILUIEKCHBIX CHCTEM IIOJIFTOTOBKH YHCTHIX TEXHOJIOTMUYECKHX CPEeJl Ha OCHOBE 35 4 17 24
KUIAKO(PA3HBIX MEMOPAHHBIX MPOIIECCOB
3. | AHaJIM3 BapMaHTOB  KOMIUIEKCHBIX CHCTEM OYHMCTKH IIPOMBIIIUICHHBIX CTOYHBIX BOJI HAa OCHOBE 39 5 17 24
KUIAKO(PA3HBIX MEMOPAHHBIX MPOIIECCOB
4. | Ananu3 BapyMaHTOB KOMIUIEKCHBIX CUCTEM MOATOTOBKU YHMCTHIX TEXHOJIOTMUYECKUX CpPEeJl Ha OCHOBE 35 4 17 24
razo(a3HbIX MEMOpPaHHBIX ITPOILIECCOB
HUTOI'O 180 17 68 95
IK3aMeH 36
HUTOI'O 216 17 68 95




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Pa3znen 1. CuHTe3 TEXHOJOTHYECKUX CXeM KOMILIEKCHBIX cucTeM 04YMCTKH (KCO) kuakux
M ra3oBbIX cMecell HAa 0CHOBEe MeMOPaHHBIX MPOLECCOB.

3anaua cunTeza KCO, HanpaBiieHHas: Ha ONpe/eIeHue MUHIMAIbHOTO MOTPEOICHHS
SHEPTrUM CUCTEMOI U MOUCK ONTHUMAJbHBIX YCIOBHI MPOBEICHHUS COCTABIAIOUIUX CUCTEMY
OTJIEJbHBIX IIPOLECCOB.

Orpannyenusi, OOYCJIOBJIEHHbIE IIMPOKUM CIEKTPOM CBOWCTB NpHUMECEH, mpu
YCTpaHEHUHU [IByX THUIIOB HEOMPEACIICHHOCTEH- TOMOJOTHH, T.€. OYEPEIHOCTH OTIEIbHBIX
MIPOLIECCOB B CHUCTEME OYMUCTKH U KOHEYHBIX COCTOSIHHM MOTOKOB, KOTOpPbIE pealu3yloTcs Ha
BBIXOJI€ M3 CHCTEMBbI Ha OCHOBE WH(OPMAIMOHHO-TEPMOIMHAMUYECKOTO MPUHITUTIA CHCTEMHOTO
aHanms3a .

[Ipu 3agaHHBIX KOHEYHBIX COCTOSIHUSIX IOTOKOB (HOpPMaTuBHBIE TpeOOBaHUS
cootBeTcTBYIOmMHUX chep npumeneHus - ' OCTo1, OCTo1, ®apmakoneitnbie ctatbu, GMP u 1p.)
3anaya cuHTe3a KCO cBonuTes K pemeHnio IpooIeMbl TOIOJIOTHH.

TeXHUKO-IPKOHOMHYECKHE W DJKOJOTUYECKHE KPUTEpPUU — BHEIIHUE YNPaBISIOLIUE
napametpsl cunte3a KCO, conpsikeHHON ¢ TEXHOJIOTUUECKON U 9KOJOTHMUECKON «HUIIaMU.

Hanpumep, obecnieuenne mpo10mKUTEIBLHOTO pecypca, 00yCIOBIEHHOTO KPUTEPHUEM
HaJIe)KHOCTH, TpeOyeT 3HaHUS IMpPEEJIOB OCYILIECTBIECHHUS Ka)KJIOro OTAENbHOTO Ipoliecca
(orpaHuyeHUs ~ XapaKTepUCTHK  pa3[ejeHus),  palUOHAIbHOM  HUX  OYepEeIHOCTH,
00yCJIOBJIEHHOM MPUPOJAON M KOHIIEHTPAIUSIMH U3BJIEKAEMBIX KOMIIOHEHTOB.

HeoOxoaumMocTh yTUIU3allMu BPEIHBIX MpuUMeceid, OO0YCIOBIEHHAas 3KOJOTHYECKUM
KpUTEPUEM «BCE JOJDKHO KyIa-TO JEBaTbCs», TpeOyeT oOecredeHUs BBICOKUX CTETeHEen
paszeneHusi cmeced 3a cyeT OONbIION oMM OTOOpa M3BJIEKAEMOTO KOMIIOHEHTA C BBICOKOU
CTEIEHbIO0 OYMCTKHU OT NMpUMecel. Peanuzanms npuBeIeHHOTO peKruMa pas3zesieHus: 6azupyercs
Ha OCHOBE CEKIIMOHMPOBAHHS alNapaToB B COOTBETCTBUM C OJHHUM M3 BAPUAHTOB (CEKIUA —
CTYIIEHb - KacKan).

[Tocnenuuit ¢daktop TpebyeT ydeTa MeHsmOMUXcsS (OT ammapara K anmapary)
TEXHOJIOTUYECKUX [MapaMeTPOB IIPU HCIOJIB30BAaHUU METOJA TEXHUKO-3KOHOMHUYECKOU
ONTHUMU3ALINH.

Bo BTOpOIf yacTh AUCIUTUIMHBI MAarUCTPhI U3YYaAIOT U AHATTU3UPYIOT OCOOEHHOCTH
KOMIUTIEKCHBIX CHCTEM OYUCTKH KHUJIKUX M Ta30BbIX TEXHOJIOTHUYECKUX cpell, 00YCIOBICHHbBIE
KOHKPETHBIMHU c(hepaMu TPUMEHEHUS.

Paznen 2. AHain3 BapUAHTOB KOMILJIEKCHBIX CHCTEM MNOJATOTOBKH YHCTBIX
TEeXHOJOTHYECKHUX Cpell HA OCHOBe KUAKO0(a3HbIX MeMOPAHHBIX MPOLECCOB

CucreMbl TOATOTOBKM OCO0OO UHCTBIX TEXHOJOTHYECKUX Cpel ISl METUIMHBI U
(bapMaleBTUKH:

MeTopl BHEMIOUEYHOTO OYHMIIEHHS] KPOBU, OCHOBAHHBIE Ha MPUMEHEHUU MEMOpPaHHBIX
MPOIIECCOB: JHMANIU3, Mhe30AuaIn3, yabTpaauddysus, remodunsTpanus (razmodepes),
reMoauauIbTPaAIHS.

Oco0EHHOCTH TEXHOJOTHU W almapaTypHOro odopmiieHus. AmnmapaT HUCKYCCTBEHHOU
MOYKH.

CranuonapHble 1 MOOUJIBHBIE CHUCTEMBI BOJIOMOATOTOBKU, OOECTIEUMBAIONINE KaueCTBO
Bo/bI B cooTBeTcTBHM ¢ [[OCToM «Bojna ans remoauanusay.

CucTemMbl OYHUCTKH U KOHIIEHTPUPOBAHUS TMpernapaToB KpoBH. OCOOCHHOCTH TEXHOJIOTHUU
U anmapaTypHOro opopMIICHHS.

CucTemMbl OYMCTKH U KOHIIEHTPUPOBAHHS PACTBOPOB KpoBe3ameHuTene. OcobeHHOCTH
TEXHOJIOTHH U anmnapaTypHOro odopmieHus.

Cucrtembl TNOATOTOBKM, XpaHeHWs M pacnpeneneHus «Boxapl ounmennoin» no ®C
2.2.0020.15 u «Bogsl mis unbekuuit» mo O®C 2.2.0019.15. OcoOEHHOCTH TEXHOJIOTUU U
anmapaTypHOTO 0(OPMIICHHUS.



Cuctembl MOArOTOBKHM, XPAaHEHUsS M PACIPENCICHUS JIEMOHU30BAHHOM BOJIBI JUIS
MHUKPORJICKTPOHUKH U TeIIodHEpreTUkU. (OCOOCHHOCTH TEXHOJOTMH U almapaTypHOTo
odopmIIeHHUS.

CucTteMbl IOATOTOBKH, XpPAaHEHHUS U paclpe/ieIeHus] BOJIbI COATaHCUPOBAHHOTO COJIEBOTO
cocTaBa Ui MUIIEBON MPOMBIIIJICHHOCTH U MUTHEBOTO BOIOCHAOKEHUSI.

CucreMbl ONpECHEHHUS COJIOHOBATOM M MOPCKOM BOJbl. OCOOEHHOCTH TEXHOJOTHMH H
anmnaparypHoro odopmieHus. PacueT kanuTalbHBIX 3aTpaT U ce0ECTOMMOCTH MPECHOM BOIBI.

OuucTKa CTOYHBIX BOJI.

CucreMbl OYHCTKM M peEreHepalus CTOYHBIX BOJ (Ha MpUMepax) KpacUIbHBIX H
OTJEJIOYHBIX IPOM3BOJICTB TOHKOCYKOHHBIX KoMOMHaTOB (TCK). Pacuer kanuTanbHBIX 3aTpaT U
ce0ecTOMMOCTH BOJIbI, BO3BpAIL[aeMON B TPOU3BOICTBO.

CucreMbl OYMCTKM M pEreHepanysi CTOYHBIX BOJ| TaJlbBaHUYECKHX IPOU3BOJCTB.
HopmaTuBHble TpeOoOBaHUS K KadyeCTBY CTOYHBIX BOA. (OCOOEHHOCTH TEXHOJIOTHU U
anmaparypHoro ohopMIIeHHS.

CucreMbl OUMCTKH M pereHepanus CTOYHBIX BOJ (hapMaleBTHUECKUX MPEANPUSTUI.
HopmaruBHble TpeOOBaHUS K KadeCTBY CTOYHBIX BOJ. OCOOCHHOCTH TEXHOJOTUH U
anmnapatrypHoro oopmiIeHus.

Cucrema OYMCTKU HU3KO aKTUBHBIX JKUJIKUX PaJAHOaKTUBHBIX 0TX010B (ZKPO) Ha ocHOBe
MeMOpaHHBIX TporeccoB. OCOOEHHOCTH TEXHOJIOTHH U alnapaTypHOro ohopMIeHUs.

Pa3znesn 3. AHaIu3 BapMaHTOB KOMIUIEKCHBIX CHCTEM OYMCTKH NPOMBbIILIEHHBIX
CTOYHBIX BOJl HA OCHOBE KUAKO(a3HBIX MeMOPAHHBIX IIPOLIECCOB

OOme TpeOoBaHUS K CHCTEMaM OYHCTKU CTOYHBIX BOJ IIpoekTupoBanue - pasmenst TX
(rexnomorusi), AC (apxutektypa u crpoutenbctBo) BK (BogocHaOkeHMe M KaHATU3aLus).
ATttecranust npoekta. CUCTEMBbI BOAOIMOABEACHUS U BOJOOTBENCHHs. Tapu(bl pernoHaIbHBIX
BOJIOKAHAJIOB 332 OTBOJAMMYIO YCIIOBHO YMCTYIO BOJY, COJIEpKaHUE M KOHLEHTpALUU MpUMeECEH,
mrpadubie cankuuu 3a mnpesbimenue [1JIK. Tapudsr u mepedeHp OTXOAOB, MPUHHUMAEMBIX
MOJIMTOHAMU /Il XpaHEHHs] U yTUIu3aluuu. TpeOoBaHUS K KayecTBY OUMCTKU CTOYHBIX BO[I,
OTBOJUMBIX B BOJIOEMBI PbIO0O-X035IICTBEHHOTO Ha3HAUYEHUS.

TexHomornueckre M anmnapaTrypHble pellleHus, HamnpaBlieHHble Ha oOecreueHue
BO3MOXXHOCTH DEKyIepaly BOJbl M YTWIM3ALUM IpPUMECEd 3a CYEeT COMNpPSIKEHUsS] (U3MKO-
XUMHUYEKUX M OMOJIOTMYECKUX METOJIOB OYMCTKHM CTOYHBIX BOJl. MemOpaHHbIe OHOPEaKTOPSI,
KOHCTPYKTUBHOE 0()OpMJICHHE, NCIIOJIb3yEMbIE MEMOPaHBbI, PEKUMBbI SKCILTyaTalllH.

AHanmu3 cocTOSIHUA MPOOJIEMbl OUUCTKM CTOYHBIX BOJI TEKCTUJIBHBIX MPEINPUATHH U
IpeJIokKEHNI 1o pa3paboTKe TEXHOJOIMM OYUCTKM Ha OCHOBE MEMOpaHHBIX IPOLIECCOB Ha
OpUMepe KpPacWJIbHBIX W OTAEIOYHBIX IPOM3BOJCTB TOHKOCYKOHHBIX KomOuHaToB (TCK).
TpeboBaHusi K KadecTBY BOJbl HCIOJb3yeMOH B TeXHoJIOTHYeckoM Ipouecce. CoctaB H
KOHLEHTpAallUl TPUMECEH, COJEpPXKAIUUXCA B CTOYHBIX BOJAaX. AHaIU3 BO3MOXHOCTH
peKyrepanuu JeMUHEPaTN30BaHHON BOJBI C BBICOKOWM J0yiel orOopa. Meroabl pelieHus
npoOJaeMbl YTUIM3AlMM OTpPaOOTAaHHBIX KpacuTelle Ha OCHOBE OMOJIOTMYECKOM OYUCTKH C
MCIIOJIb30BaHUEM MEMOPaHHBIX OMOPEAKTOPOB.

Pacuer, mpoekTHpoBaHHE U ammapaTypHoe OQOpPMIIEHHE CHCTEM OYUCTKH JIMBHEBBIX
CTOYHBIX BOJI.

PazpaboTka W mpakTHyeckas peanu3anys CUCTEM OYHMCTKH INPOU3BOJICTBEHHBIX U
JMBHEBBIX CTOYHBIX BOJ Ha MpUMeEpe ABYX (papMaleBTUUECKUX MPEIIPUITUN MO MPOU3BOJCTBY
TBEPJIBIX JIeKapcTBEHHBIX (hopM. TexHomornyeckas cxema 1 annapaTypHoe oopMIIeHHE.

Cucrema OYMCTKH HU3KO aKTUBHBIX KUIKUX paTnoakTUBHBIX 0TX0/10B (KPO) Ha ocHOBe
MEMOpaHHBIX  IPOIECCOB. PazpaGoTka TeXHOJOTMM U ammaparypHoe oQopMmIIeHHE
JBYXCTYTIEHYaTOH 0OpaTHOOCMOTHMYECKOW YCTaHOBKH, OOECTeuMBaIOUIel peKkynepalno OKOJI0
97% neMuHEpaNU30BaHHON BOJBI M KOHLIEHTpHpOBaHHE NpUMEPHO B 40 pa3 paanoakTUBHBIX
3arpsA3HECHHUI.

Paznen 4. AHaiu3 BapHaHTOB KOMILIEKCHBIX CHCTEM IOATrOTOBKH YMCTBIX
TeXHOJIOTHYECKHUX Cpe/l Ha 0cHOBe ra3oga3HbIX MeMOpPaAHHBIX IIPOLECCOB

10



Cucrembl OCYMIKM M OYMCTKM HPUPOJHOTO M TIOMYTHOTO HE(PTSIHOIO Ta30B OT
cepocoaepskamux coenuHeHnii 1 CO2 Ha 0CHOBE MEMOPAaHHBIX M COPOLIMOHHBIX MPOLIECCOB.

HopmaTuBHBIE TpeOOBaHUS K COCTaBY IOATOTOBICHHBIX T'a30BBIX CMECEH.

OCOOEHHOCTH TEXHOJIOTHH U aNmapaTypHOro oopMiIeHus

CucteMbl TOATOTOBKM W HOMYTHOTO HE(QTSIHOTO M HIAXTHOTO Ta30B JO TpeOOBaHHA
TOIOYHOTO Ia3a.

HopmaTuBHbIe TpeOOBaHUS K COCTaBY IMOATOTOBIEHHBIX I'a30BBIX CMECEH.

OCOOEHHOCTH TEXHOJIOTHH U aNmapaTypHOro oopMiIeHus

CucteMbl TOATOTOBKU PEryIUpPyeMOii Ta30BOI cpe/Ibl B IOMEHICHUX, TPEeIHA3HAYeHHBIX
JUISL XpaHEHUS OBOLICH, PPYKTOB, My3€HHBIX KCIIOHATOB, a TAKXKE VIS JICYEHUS U TPEHUPOBOK.
HopmaTtuBHBIE TpeOoBaHMS K COCTaBy HOATOTOBJICHHBIX Ta30BbIX cMmecei. OcobeHHOCTH
TEXHOJIOTUH U alMapaTypHOro OPOpPMIICHHS

CuctemMbl TMOJATOTOBKH PEryJHUpYyeMOW Ta30BOH Cpenbl, HCHONb3YeMOH B KadecTBeE
M0KapO-B3pHIBOOE30MIACHOM 3aIIMTHON MOAYIIKH TOIIMBHBIX 0AKOB aBTO3aNPABOYHBIX CTAHLIUI
U TaHkepoB. HopmartuBHBIE TpeOOBaHHMS K COCTaBy IIOJTOTOBJICHHBIX Ta30BBIX CMeECEH.
OCOoOEeHHOCTH TEXHOJIOTHH U aNmapaTypHOro oopMiIeHus

Cucrembl pasfesieHus BO3/lyXa C TIOJIY4YeHHEM B KadecTBE L€JIEBOro IOTOKa,
00OralIeHHOTO KHCIOPOJOM W/WIM a30TOM IOTOKa. HopmaTtuBHBIE TpeOOBaHHS K COCTaBy
HOJTrOTOBJIEHHBIX ra30BbIX cMeceid. OCOOEHHOCTH TEXHOJIOTHHU U allapaTypHOro oopMIIeHus.

CucTeMbl BBIICTICHUS TeNUs U3 MIPUPOJHOTO raza. HopmatuBHbIe TpeOOBaHUS K COCTaBY
HOJTrOTOBJIEHHBIX Ta30BbIX cMecei. OCOOEHHOCTH TEXHOJIOTHHU U allapaTypHOro o(opMIIeHus.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: PaneH Paszz[en Pa33nen Pasi[en
3HaTh: (nepeuensv u3 n.2)
- Crneuunduyeckue TtpeOOBaHUS K KadecTBY OYHMCTKH JKUIKUX W Ta30BbIX CMeceil B + + + +
1 |Pa3TMUHBIX OTPACIAX MPOMBIIUIEHHOCTH H cBOOOJHO ONEpUPOBATH MOJHBIM IEpPEYHEM
coBpeMeHHBIX HOpMaTuBHBIX TpeboBanuii (I'OCTr1, OCTr1, ®apmakoneitnbie ctatbu, GMP u
JPYTHE JINTEPATyPHbIE HUCTOYHHKU;
- OcoOeHHOCTH TPUMEHEHHsI M3YYEHHBIX paHee B AMCHUIUIMHE «TeXHOJOTHs BOABD» U B + + + +
2 | MaHHOW JMCIMILUTMHE METOOJOTHYCCKUX MPHUEMOB MPHU Pa3pabOTKe TEXHOIOTMYECKOrO pacuera
KOMILIEKCHBIX CUCTEM OYMCTKH >KMJIKUX U Fa30BbIX CMECEH;
- TexHomornyeckne U KOHCTPYKTUBHBIE IIPUEMbI, HAIIPABIICHHBIE HA PACIIMPEHUE MPEIEIIOB + + + +
3 | OCYIIECTBIICHHUS MTPOLIECCOB OYMCTKH, C IIEIIBIO MOBBIIICHHS KAYECTBA OUMCTKH IIEIEBBIX MPOTYKTOB
Y JOCTH)KEHHMSI BBICOKMX KOHIIEHTPAUUN YTHIU3UPYEMBIX BPEIHBIX PUMECEH.
4 |- Tunsl U KOHCTPYKTUBHBIE OCOOCHHOCTH COBPEMEHHOTO OCHOBHOTO M BCIIOMOTATEIIbHOTO + + +
000pyI0BaHUsl, MPHUMEHSIEMOT0 Ha CTA/IUAX OUYHCTKH;
5 |” Meroan TEXHUKO-DKOHOMHYECKOM ONTUMH3ALMU IPOLECCOB C YYETOM BapUaHTOB + +
sHEeproobecrneyeHusi Ha OCHOBE TPAJIUIIMOHHBIX U BO30OHOBIISIEMBIX 3HEPTOPECYPCOB ;
6 |- TunoBble TEXHOIOTMYECKHE CXEMbI KOMIUIEKCHBIX CHCTEM OYMCTKHM >KMJIKHUX M Ta30BBIX + + + +
CMECEH, IPUMEHSIEMBIX B PA3JIUYHbBIX OTPACIISIX TPOMBIIIIEHHOCTH.
Ymetb: (nepeuens usz n.2)
7 |- Bb101paTh TEXHOJIOTHYECKYIO CXEMY CHUCTEMBI OUHUCTKH, + + + +
g |~ BeiOupare ocHOBHOE 00OpYyIOBaHHUS, KAaueCTBO €ro MCIOJHEHMs, a TaKXke BBIOOp HU + + + +
(GUIBTPOBANBHBIX MATEPUAIIOB JUISI KAXKJI0M CTaJUM OYHMCTKH,
- paccunTaTh rabapuThl 00OpYyIOBaHMS, O0BEMBI 3arpy30K 3€pPHHUCTHIX (UIBTPOBAIBHBIX + + + +
9 |marepuanioB, a TaKke TpeOyeMoe KOIUYECTBO (GHIBTPYHOLHMX (OOBEMHBIX) WM MEMOpaHHBIX
JJIEMEHTOB;
10 |© Bri6upars oCHOBHOE 00OpYIOBaHHWS, KAa4ECTBO €r0 HCIIOJHEHHS, a TaKXkKe BBIOOp M + + + +
(GUIBTPOBANBHBIX MATEPUAIOB JJISl KQXKJIOU CTaJUH OUUCTKH.
11 |~ Hcronbs30BaTh METOABI UCCIEAOBAHUS U ONIPEACIICHHS IapaMETPOB IIPOLIECCOB Pa3/IeIICHUs + + + +

JKMJIKHX M Ta30BBIX CMeECeH .
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- HpOI/I3BO[[I/ITB pacyer ce0eCTOMMOCTH OYHMIICHHBIX XHAKHMX W Ta30BbIX cMmeceil Ha

12 OCHOBAaHHMHM KalMTAJIBHBIX M 9KCIUTyaTallMOHHBIX 3aTpar.
Baanern: (nepeuens usz n.2)
13 |- OKCepUMEHTAJIbHBIMU METO/IAMHU HCCIIEJOBAHMUSL:
14 |~ JledexTockonuy,  XapaKTEpUCTUK  TOPUCTOCTH,  3aJCP)KUBAIONICH  CIIOCOOHOCTH
(CeNeKTUBHOCTH) M YJICNBbHOM MPOU3BOAUTEIILHOCTH MEMOpaH,
- MeToaaMu TEXHOJIOTUYECKOTO pacdeTa M TEXHHUKO-dKOHOMHYECKOTO aHajh3a OTICIIbHBIX
15 |mporeccoB ¥ KOMITJIEKCHBIX CUCTEM OYMCTKH JKUIAKHX M Ta30BBIX CMECEH ISl Pa3iIMUHBIX OTpaciieit

IMPOMBIINIJICHHOCTH.

B pe3yiibTaTe OCBOCHHW A AUCHUIUINHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CJICAYIOIIHNC npogheccuonanvrvle Komnemenuuu u undukamopbt ux

docmujicenus: (nepeuens u3 n.2)

Koxn u nanmenoBanue IIK Koa m HanMeHOBaHMe MHAMKATOPA JOCTHKEHUS

(nepeuens u3 n.2) MK (nepeuens u3 n.2)
1K 4- [IK-4.1 3naer (U3MKO-XUMUYECKHE  OCHOBBI
16 CrniocobeH caMoCTOSITEIbHO POBOJUTH IIPOLIECCOB pa3eNeHUs KHUJIKUX U T'a30BbIX cMeceil
Hay4yHbIE UCCIIEIOBAaHUS, CBSI3aHHBIE C MPUHIUIBl BBIOOpPA M ONTHMHU3ALUHN IAPaMETPOB
IIPUMEHEHHEM MeMOpPaHHBIX METOJIOB IIPOLIECCOB
pa3JesieHns B TEXHOIOTHSIX Pa3IMYHbIX [IK-4.2 YMeer aHanu3upoBaTh U NMPOTHO3UPOBATH
IIPOJYKTOB, B DHEPI€TUKE U B DKOJIOTHUHU BIUSHUE  IIApaMETPOB  MPOILIECCOB,  YCJIOBUM
WCIBITAaHUN Ha pe3yNbTaThl pa3AeNeHusl U KaueCTBO
IIPOJYKTOB
IIK-4.3 Brmameer TEXHHMKOM ¥ METOIaMHU
OCYILECTBIICHHS HAYYHBIX MCCIEJOBAHUI B 00JIaCTH
pas3aeneHus cMecen
[IK-5.1 3Haer Hay4YHBIE, TEXHUKO-DKOHOMUYECKHUE 1
17 K — 5 Crocoben paspabatsisars HOPMATHBHBIC aCIEKTEl MPHMEHEHHS IPOLECCOB
. .. | pazzieneHus cMecei
KOMIIJIEKCHBIN Hay4YHO-TEXHUYECKHUU

[IK-5.2 YMeer Ha OCHOBE Hay4YHBIX MCCIIEIOBAHHUU
CO3J1aBaTh MOJEIH 1 IIPOEKTHBIE peIICHHsI B 00JIaCTH
MeMOpaHHOM TEXHOJIOTUI

MOAXO0Jl K CO3JaHMI0 HWHHOBAIIMOHHBIX
pemieHnii B o0nactu mpodeccHOHANTBHOM

EATEIFHOCTH >
TIK-5.3 Bnaneer METOLOIOTHEN U METOAUKAMU

pa3paboTKy, aHaJIM3a U ONITHMHU3ALIUU MTPOLIECCOB B
obactu mpodeccrnoHabHOM e TeTbHOCTH
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHIL 10 JUCHHUILIHHE.

Ne i/

Ne paznena
MUCIUAILINHBI

Tembl IPaKTUYECKUX 3aHATUN

Yacel

[IpakTnueckoe 3ausatue 1.. Cunres
TEXHOJIOTHYECKUX CXEM KOMILUIEKCHBIX CUCTEM
ounctku (KCO) Xuakux ¥ ra30BbIX CMeced Ha
OCHOBE MEMOpaHHBIX IPOLIECCOB.

[IpakTuueckoe 3ausTue 2. AJIrOpUTM CUHTE3A,
HaYyaJIbHbIE U KOHEYHBIE COCTOSTHUS OUMILIAEMbIX
Cpell Ha OTAENbHBIX CTAUAX OYHCTKHU U
KOHIICHTPHUPOBAHUSI.

[TpakTuueckoe 3ansatue 3. TpeOoBaHMS K KaUeCTBY
OYMCTKH, HOPMATUBHAS IOKYMEHTaIUS
oTpaxaromas crnenuduky chep NpuMeHEHHUS

[TpakTuyeckoe 3anstue 4. O6ocHOBaHHE BBIOOpa
METO/I0B OYMCTKH KHJIKUX U Ta30BbIX CMecell U uX
110CJIE€10BATENBHOCTH

[TpakTiueckoe 3ausitue 5. O60cHOBaHME IOTIU
0TOOpa 1eJIEBOTr0 IPOAYKTA B CTYIIEHU MEMOPAHHOTO
pas3JiesieHds B 3aBUCHMOCTH OT HaYaJIbHOTO U
KOHEYHOI'0 COCTOSIHUW pa3/IesIsiIEMON CMECH.

[TpakTueckoe 3ausatue 6. ObecneueHne TpedoBaHU
10 11.5. 33 CYET CTPYKTYPHOM OpraHu3anuu (CeKuus,
CTYIEHb, KaCKaJl) CTaJi MEMOPAHHOTO pa3ieIeHUsl.

ITpakTnueckoe 3ansatue 1. CHHTE3 TEXHOIOTMYECKUX
CX€M KOMIUICKCHBIX CUCTEM BOJOIIOATIOTOBKHU 1JIA
MUIIEBOM IPOMBIIIJIEHHOCTH Ha OCHOBE
MeMOpaHHBIX IPOIIECCOB.

HpaKanecxoe 3aHsTue 2. CHHTE3 TeXHOJOTHYSCKUX
CXEM CHUCTEM ONPCCHCHUA MOpCKOI\/’I BOJBbI.

[TpakTuyeckoe 3anstue 3. Pacuer cebectonmoctu
OIPECHEHHOMU BOJIbI HA OCHOBE OOPAaTHOIO OCMOCA
U MHOTOCTaAMHHON (hiaen-TuCTUILIALUT

10

[Ipaktuueckoe 3anstue 4. CHHTE3 TEXHOJIOTUUECKHUX
CXEM KOMIUIEKCHBIX CUCTEM BOAOMOATOTOBKH IS
dapMarieBTUKH U MUKPOIJICKTPOHHKH.

11

IIpakTueckoe 3ansatue 5. Pacuer
HHEPronoTpeOIeHNsI MHOTOCTYIIEHYaTOT O
JTUCTHILISTOPA, UCTIONIb3YyeMOTro Ha (PMHUII-HON
CTaJIMM MOJTOTOBKH BOJIbI NI UHBEKIIHIA.

12

[Ipaktuueckoe 3anstue 6. Pacuer
HHEPronoTpeOIeHUsI MHOTOCTYIIEHYAaTOT O
TUCTHIIISITOPA, UCTIOJIb3yeMOT0 Ha (DUHUIITHOM
CTaJIMM MOJATOTOBKH BOJIbI NI UHBEKIIHIA.

13

[TpakTuyeckoe 3anstue 7. Pacuer oGopynoBaHus u
PEXKUMOB IKCILTYyaTALMKU CUCTEM XPAHEHHUS U
pacupeneseHus BOAbl Il UHBEKIIHMN.
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[Tpaktuyeckoe 3austue 1. Pacuet n mogdop 6moka
MUTAHUS CUCTEMBI 3JIEKTPOJAECUOHN3ALINH,
UCIIOJIb3YEMOM B CUCTEMAX MOATOTOBKHA 0CO00
YUCTON BOJIbI U1l MUKPORJIEKTPOHUKH.
[TpakTueckoe 3ansTue 2. CUHTE3 TEXHOIOIMUECKON
15 3 CXEMBbI OYMCTKH JTUBHEBBIX CTOUHBIX BOJ. [lombopu | 3
pacyet rabapuToB 000pYyIOBAHHUSI.

IIpaktuueckoe 3anstue 3. CUHTE3 TEXHOJIOTMYECKOU
CXEMBI OUYUCTKH MPOU3BOICTBEHHBIX CTOYHBIX BOJ HA
16 3 npuMepe GpapMareBTUIECKOTO MPEATPUSITHS. 3
Ob6ocHoBanue cranuit ounctku. [logbop u pacuer
rabapuToB 000PYTIOBAHUS.

ITpakTueckoe 3ansTue 4. CUHTE3 TEXHOIOIMUECKON
CXEMBbI OMOJIOIMYECKON OYMCTKU IPOU3BOJICTBEHHBIX
CTOYHBIX BOJ (hapMaIieBTHYECKOTO IPEATPUATHS C
UCIIO0JIb30BaHUEM MEMOpPaHHOT0 OMOopeaKkTopa.
O6ocHoBanue craauii ounctku. [logdop u pacuer
rabapuToB 000pyAOBaHUS

[TpakTudeckoe 3anstue 1. Pacuetr o0bema
pesepByapa Julsl IpreMa JINBHEBBIX CTOUHBIX BOJI €
TEPPUTOPUHN TIPEINPUATHUS B 3aBHCUMOCTH OT
IUIOINAAM TBEPBIX MOKPHITUHA U KPOBJIH.
[TpakTnueckoe 3ansTue 2. CUHTE3 TEXHOJIOIMUECKON
CXEMBbl OMOJIOIrHYECKON OYMCTKU IPOU3BOJICTBEHHBIX
CTOYHBIX BOJ (hapMarieBTHYECKOTO PEATPUITHS C
UCIIOJIb30BaHUEM MEMOpPaHHOT0 OMOpeaKkTopa.
O6ocHoBanue craauii ounctku. [logOop u pacuer
rabapuToB 000pyI0BaHUS.

[TpakTrueckoe 3ansiTue 3. AHAJIU3 BapUaHTOB
KOMILJIEKCHBIX CUCTEM MOATOTOBKU YHCTBIX
TEXHOJIOTHYECKHX CPEJl Ha OCHOBE ra30(a3HbIX
MeMOpPaHHBIX MPOLIECCOB

[TpakTuyeckoe 3ansTue 4. AHaIN3 BapUaHTOB
KOMIUIEKCHBIX CUCTEM OYHCTKH MPOMBIIIIICHHBIX
CTOYHBIX BOJI HA OCHOBE JKUAKO(Da3HBIX
MeMOpPaHHBIX MPOIIECCOB

14 3

17 3

18 4

19 4

20 4

21 4

6.2 JlabopaTopHble 3aHATHSA

JlaGopaTopHbIN MPaKTUKYM MO AUCHUIUINHE «Memopanuvle npoueccol pazoeneHus 6
9K0102uu» Y4eOHBIM IJIAHOM HE TIPETyCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

Paboueit nporpammoit AucuUIITUHBL «MemoOpannas mexnono2us 6 nPOMouIUIEHHOCHIU
MPeyCMOTPEHa CaMOCTOsITeNIbHAs padoTa CTyJeHTa MarucrpaTypsl B o0Obeme 57 4acoB B 3
cemectpe. CamocTosTenbHas paboTa MPOBOAUTCS C MENbI0 YIIIyOJICHUs] 3HAHUH 10 TUCIUTIIINHE
U TIpe1yCMaTpPUBAET:

—  PETYISIPHYIO MPOpabOTKy MPONIEHHOTO Ha JICKIUSAX W MPAKTHUYECKUX 3aHATHSIX
y4eOHOro Marepualiia W TMOATOTOBKY K BBITIOJHEHUIO KOHTPOJBHBIX pPadOT IO

pazfenaM JUCUUILINHBL;
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— O3HaKOMJICHHE W TpopabOTKy pPEKOMEHIOBAHHOW JHTEpaTypsl, W paboTy ¢
ANEKTPOHHO-OMOIMOTEYHBIMU CHCTEMAaMH, BKIIIOUasi MEPEBOMBI MyOIUKauid w3
HAy4YHBIX KYpHAJIOB, IMTHPYyEeMbIX B 0a3zax Scopus, Web of Science, Chemical
Abstracts, PUHLI;

— TIIOCEUICHHE CEMHUHApPOB, KOH(MEPEHIMH pPa3JIMYHOTO YPOBHS IO MPUMEHEHHIO
MEMOpaHHBIX IPOILIECCOB MJIsI PEIICHUS MPOW3BOJCTBEHHBIX W IKOJIOTHUECKUX
npo0em;

— yuacrtue B ceMuHapax PXTY um. 1. Menaeneesa 1o reMaTuke AUCUUILIAHBI;

— TMOATOTOBKY K C/Iadye SK3aMeHa 10 TUCITUILIHHE.

[TnaampoBaHre BpPEMEHHM HA CaMOCTOSITEIBHYIO PadOTy, HEOOXOAMMOIO Ha HW3YYCHHUE
JTUCIUTUTMHBI, CTYJCHTaM JIyYIllleé BCEro OCYIIECTBISATh HA BECh TEPHOJ HU3YUYCHHS,
npeIycMaTpuBasi IPU 3TOM PETyIsIpHOE MOBTOPEHHE MPOWIEHHOTO0 Marepuana. Marepuai,
3aKOHCIICKTUPOBAaHHBIA Ha JICKIHAX, HEOOXOAWMO PETYJISPHO [OIOJHATh CBEICHHUSIMHU U3
JTUTEPATypPHBIX HCTOUYHUKOB, IPEIICTABICHHBIX B pabodeil mporpamme. [lpu pabote ¢ ykazaHHBIMU
UCTOYHUKAMHU PEKOMEHIYETCS COCTABIISATh KPATKUH KOHCIIEKT MaTepuaia, ¢ 00s3aTeIbHBbIM
¢dukcupoBanreM OnbIMOrpahuIecKUx TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

CoBOKymHasg OILIEHKa M0 JUCIHUIUIMHE CKJIAJbIBA€TCSd M3 OLEHOK 3a BBIMOJIHEHUE
KOHTPOJIBHBIX padoT (MakcuManbHas omeHka 60 OaJyIoB) M MTOTOBOTO KOHTpPOJsI B (hopme
IKk3amena (MaKcuMaibHas orieHka 40 6asioB).

8.1. IlpuMepbl KOHTPOJILHBIX BOIMPOCOB /IS TEKYIEr0 KOHTPOJISI 0CBOEHHSI THCIUIIIHHbI
JInst TeKyIiero KOHTPOJSL MPEAyCMOTPEHO 2 KOHTPOJIbHBIX pPaboThl. MakcumaibHas
olleHKa 3a KOHTpOsibHbIC paboThl 1 1 1 (3 cemectp) cocrariser 30 6ayIOB 3a KaXKIYIO.

Pa3nes 1. [Ipumepbl BopocoB K KOHTPOJIbHOM padote Ne 1. KonrposabHas paGora cogepKut
2 Bompoca, o 15 6a.110B 32 Bonpoc.

Bonpoc 1.1.

1 Cuitbl, 00ycnaBIMBarOLIMe a1COPOLHIO.

2 HazoBute cocrasistomniye o01eii 3Hepruu B3auMoAeHCTBUS MpU aacopOLun

3. Pacnpeznenenue cui HaJ[ IIIOCKOM MOBEPXHOCTHIO U B TIOPAX aJIcOpOeHTa.

4 Bunel nop B ancopbeHTax.

S. MexaHu3MBbl a1cOpOIIMK B MUKPO-, ME30- M MAaKpoIopax

Bonpoc 1.2.

1. CtpykTypa, XapakTep MOBEPXHOCTH M aJICOPOLIMOHHBIE CBOMCTBA AaKTHBHOTO OKCHJA
QTIOMUHUS

2. CTpyKTypa LIEOJTUTOB U UX aICOPOLIMOHHBIE CBOHCTBA. MOJIEKYIsIpHO-CUTOBbIE CBOMCTBA,
MOHOOOMEHHbIE cBOMCTBA. [lepBUYHbBIE M BTOPUYHBIE MTOPHI.

3. OcHoBHbIE ypaBHEHMs 1js BHemHeaAu(dy3nonnoit kunetuku. KoapduuneHt BHemHeH
MaccoOTIauH.

4. Bunsl nepenoca BHyTpu rpanyin ajgcopOeHToB. KoadduumeHnt BHyTpeHHEH MaccooTaauu
no ['mokaydy.

5. ITpononbHonuG dy3nonHbl  MacconepeHoc. Pacuer »sddexTuBHOrO K03 PuUIeHTa

MpOAOJbHON MaccooTnaun no Toaecy-bukcony.

Pa3nes 2. [Ipumepbl BONPoCcoB K KOHTPOJILHOM padoTe Ne 2. KonTpobHas padoTa coaep:kuT
2 Bompoca, o 15 6ass10B 3a Bonpoc.
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Bomnpoc 2.1.

1. Knaccugukanus ancopOLnOHHBIX MPOLIECCOB IO HA3HAYCHUIO.

2. Knaccudukanmss  aacopOIMOHHBIX ~ TPOIECCOB IO CHOCOOYy  KOHTAaKTa
a7copOLIMOHHOTO CIO0S U OYHUINAEMOT0 ITOTOKA.

3. MeTtoasl pereHepauuu aacopOeHToB. JIOCTOMHCTBA M HEIOCTATKH KaKJIOTO W3
METO/IOB.

4. Knaccudukanus afacopOLMOHHBIX MPOIIECCOB IO METOJaM pereHepaluu
a7copOeHTOB.

5. OO6nacT U yclnoBHUS MPUMEHEHUS aJICOPOIMOHHBIX IPOILIECCOB C OJHOKPATHO

HCIOJIb3YEMBIM aJICOPOCHTOM
Bomnpoc 2.2.

1. Tumsl IPOIECCOB ¢ MHOTOKPATHBIM HCIIOIB30BAHUEM a7ICOPOCHTA.

2. Jaiite ompeneneHus pereHepalud W peakTuBanuu. Ha3zoBuTe pasrpaHUueHUs
MEXK]ly HUMH 110 3HaueHuto [1B..

3. Tepmuueckas perenepanus agcopOenta. JJocTonHCTBa U HEAOCTATKU METO/IA.

4, CHmwKeHHe J[aBlieHUST B CHCTEME, KaK METOJ] pereHepaiuu ajcopOeHTa.

JlocToMHCTBA U HEOCTATKUA METO/IA.
BriTecHutenbHass jgecopOmusi, Kak METOJ pereHepanuu ajacopbentra. B kakux cioywasx
1eJIeCO000Pa3HO UCIOJIb30BaHUE ITOr0 METO/a pereHepauu ajcopoeHra?

8.3. Bonpoch! /IJisi HTOTOBOT0 KOHTPOJISI OCBOEHHS JUCHHILUIHHBI (3 ceMecTp - IK3aMeH).

DK3aMEHAIIMOHHBIA OMJIET BKJIIOYAET KOHTPOJIBHBIE BOIIPOCHI IO BCEM pasjeiiaM paboueit

POTPaMMBI TV CIUATUTAHBI u COJICPKHT 3 BOIIpPOCA.
1 Boripoc — 10 Gamnos, Bonpoc 2 — 15 6aimos, Bonpoc 3 — 15 Gamios.

1. OO0nacTv MPUMEHEHUs TIPOIIECCOB C TEPMOIPOAYBOYHON PEreHEIUCH.

2. VYrnepoaHsie aicopOEHTHI: 00JIaCTU IPUMEHEHHS B TEXHOJIOTUH HEOPTaHUYECKUX
BCIIICCTB.

3. HpI/IMeHeHI/Ie CUJIMKAreJied B TEXHOJIOTUU HCOPTraHNYCCKUX BCIICCTB.

4, AXKTUBHBIA OKCHJl QTIOMUHHS W QIIOMOTEIH B TEXHOJOTHH HEOPTaHUYECKUX
BCIICCTB. HpI/IBCZ[I/ITe MPUMEPLI UCITIOJIB30BaAHU.

5. [IpuponHble W CHHTETHYECKHE IICOJIUTHI B HEOPTaHUYECKOH TEXHOJIOTHH.
IIpuBenuTe MpUMEpPHI UCITOIB30BAHNUS.

6. AOGCOTIOTHOE U OTHOCHUTENHHOE BIIArOCOIEpKaHUe Ta30B: ONPEIEICHUS U
CAWHHNIBI U3MCPCHU.

7. ANCOpOEHTHI, MPUMEHsIeMbIE B IPOIECCaX OCYIIKH ra3oB.

8. TexHOMOTHYECKHE CBOMCTBA MPOMBIIIIEHHBIX a/ICOPOEHTOB-OCYIIUTENEH.

9. V3MeHeHHs KOHIICHTPAIIMY ra3a ¥ aKTUBHOCTH aJICOPOEHTA B HAYaIbHOM cTauu

rpoliecca OCYIIKH (TPOIEcC ¢ TEPMOIIPOIYBOYHOM pereHepanueit anrcopoenrta). Umuranus
IIUKJIOB MpoIiecca Mo U30TepMe aJAcopOInu.
10. Crenens ocymku. OT yero 3aBUCHUT CTETIEHb OCYIIIKH Ta3a B mpoiecce TSA?

@DOHJ OLIEHOYHBIX CPEJCTB MPUBEJEH B BUAE OTAEIBHOTO JOKYMEHTA, SIBJISIOIIErOCs
HEOTHEMJIEMOM YacThI0 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl

8.4. CTpyKkTypa 1 npuMephl 6WIIETOB 11 Jk3amena (3 cemectp).

Ik3zamen 10 JUCLMIUIUHE <«MemOpannas mexHOI02UA 6 NPOMBIUIEHHOCHI
NPOBOTUTCS B 3 CEMECTpe W BKIIOYAET KOHTPOJBHBIE BONPOCHI MO BCEM paszzeniaMm padbodei
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porpaMMbl JUCUUIUIMHBL. buner ans sk3amena cocTOUT W3 3 BONPOCOB, OTHOCALIMXCS K
YKa3aHHBIM pa3JieiiaM.

[Tpumep Ouneta 11 IK3aMeHa:

«Ymeeporcoaron Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®

Poccuiickuii XUMUKO-TEXHOJOTHYeCKUI YHUBEPCUTET
umenu /.. MenpesieeBa

(JloipkHOCTD, HANMEHOBAaHHE Ka(eaph)

Kadenpa memOpaHHO# TEXHOJIOTHH

IMoamuce . O. Gamumus
( ) ( ) 18.04.01 Xumun4eckasi TEXHOJIOT S

« »_ 20T Marucrepckasi nporpamMmma —
«HXKUHUPUHT MEeMOPAHHOTO pa3ieJIeHHsD)

MeMﬁpaHHaﬂ TEXHOJOTUS B NIPOMBIINVICHHOCTH

Bujer Ne 1
1. PaBHOBecHas ayncopOmust cmeceid. KoadduimenT pasnenenus, ero 3aBHCUMOCTh OT
TEeMIIepaTyphl, JaBJICHUS, CBOMCTB aJICOPOCHTA.
2. COOTHOIICHUS] MEX/1y KOHIIEHTPAIIHOHHBIM U TEMIIEPATypHBIM (POHTAMU B
JTMHAMUKE aIna0aTHIeCKOi acopOIuu.
3. JlocTOMHCTBA U OrpaHUYEHMs] IPUMEHEHMSI aJICOPOLIMOHHBIX METOOB B IpoLieccax
OYHMCTKH I'a30B OT COCTUHCHUH CEpBHI.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. Pekomenayemasi JuTepaTypa
A. OcHOBHasi IMTEpPaTYypa
1. Karpamanos, I'. I'. JIuddy3uonnsie MeMOpaHHbIe miporiecchl. Jnanu3: yaeOHbie mocoous
/ T'. T. Karpamanos, E. H. ®apnocosa. - M.: PXTVY um. JI.1. Menneneera, 2013. - 112 c.
2. CeurioB A. A. MemOpanHoe pasnenenue cMeceil. [IpoekTrpoBanue u pacder: yueOHOE
mocobue / A. A. Ceutios. - M.: JIEJIN, 2021. - 208 c.
3. Opnos H. C. IIpoMbInuieHHOE TpUMEHEHHE MEMOPaHHBIX MTPOIIECCOB : yueOHOEe mocodure
- M. : PXTY um. [I.1. Menneneesa, 2013. - 111 c.

b. lonojiHuTEILHASA JIUTEPATYpPA

CutioB A.A. Beenenue B MeMOpannyto TexHosoruto. — M., JleJIu npunt., 2007, - 207c.

2. OCHOBHBIC TMPOLIECCHI W alaparbl XUMHUYECKOW  TEXHOJOTHUH: Tocodue 1o
npoektupoBanuto / I'.C. bopucos , B.I1. bpsikos , FO.WU. JIpiTHepckuii u ap.; Pen. F0.1.
JIpITHEPCKUL. - 2-€ u31., iepepad. u gom. - M. : Xumus, 1991. - 496 ¢

3. ®azpuioBa J[. U., Ulumkuna H. H., Apymnmun P. C., Kusnenko E. A. MemOpanHbie
MpoIecchl  paszeneHus:  ydeOHoe  mocobme. -  KaszaHckuii — HallMOHAIBHBIN
HCCIIeIOBATEeNbCKUM TeXHONornueckuii yuusepeuteT, 2018. — 112 c.

=

9.2. PexoMeH1yeMble HCTOYHUKHU HAYYHO-TeXHU4YECKOH nHpopManun
— Pazgarounblil WITIOCTPATUBHBIN MaTepHall K JCKIUSIM.

— IlIpe3enTanuu K JEKIHIM.

— Mertoanyeckre peKOMEHIAIUH 110 BBITIOTHEHUIO JIA0OPATOPHBIX padoT.

Hay4Ho-TexHHUeCKue KypHAIIBI:

— Xypnan «Bogoouuctka. Bogonoaroroska. Bogocnabxxenune» ISSN 2072-2710
— XKypnan «Xumuueckas [Tpomsimmennocts ceroans» ISSN 0023-110X

— XKypnan «Fibers» ISSN 2079-6439

— XKypnan «MemOpanbl 1 MeMOpanHbIe TexHomorun» ISSN 2218-1172

Pecypchl nH(pOpMaIMOHHO—TENEKOMMYHUKAIMOHHOM ceTu HTepHeT:
- http://www.membrane.msk.ru

- http://www.sciencedirect.com

- https://ru.espacenet.com/

- https://www.elsevier.com/

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannonuyto MOJIICPIKKY U3yYEHUS JUCLUTUTMHBI OCYIIECTBIISIET
Nudopmanmonno-o6udmmoreunsii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT O0Oy4YalOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYEeCKOH U  Hay4yHOH
JUTEepaTypoil, HEOOXOTUMON JUIsl OpraHu3aluu 00pa30BaTEIbLHOrO IMpoIecca MO JUCIUILUIMHE.
O6umit 06sem MHOTOOTpacneBoro pounna MBIl na 01.01.2024 r. coctanser 1 559 436 5k3.

®onn UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JaUTEpaTypoil B (hopMe MeYaTHBIX U JIEKTPOHHBIX M3JaHUH, a TakKe BKIOYaeT o(uluanbHbIe,
CIpaBOYHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
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nepuonuueckue U uHpopmanmonHeie  w3manms.  WBI[  oOecmeumBaer  goctym K
npodeccHoHaNbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CIIPABOYHBIM U MTOMCKOBBIM CUCTEMAaM.

Kaxxnprit oOydaromuiicss odecriedeH CBOOOHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcsl JOCTyn K ceTh WHTepHeT M K dIeKTpoHHO-Oubmuoreynoit cucteme (DBC)
YHuBepcurera, KOTopasi COAEPKUT pPa3InYHbIC U3/IaHUS 10 OCHOBHBIM U3Y4a€MbIM JUCIHUILINHAM
U chopMHupoBaHa MO COTIACOBAHUIO C MPaBOOOIaIaTESIMU y4eOHOW U y4eOHO-METOIUIECKON
JUTEPATYPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uH(popmanmonHoro obciyxuBanus B MBI peanuzoBana TexHomorus DIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonHbI mepedeHb HSIEKTPOHHBIX HH(OPMALMOHHBIX PECYpCOB, HCIOJIb3YEMbIX B
nporecce 00y4eHus, MPEACTaBICH B OCHOBHOW 00pa30BaTeIbLHON MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

B coorBercTBHM ¢ Y4eOHBIM IUIAHOM 3aHATHA 1O AUCUUIUIMHE «Memopannan
MeXHO0102UA 8 RPOMBIUIEHHOCI U TIPOBOJATCS B (POpPME JIEKLIMOHHBIX, IPAKTHUECKUX 3aHATHH
Y CaMOCTOSATENIbHON paboThl 00yUaromerocs.

11.1. O6opynoBanue, HeoOX0aAUMoOe B 00pa30BaTeJLHOM Mpolecce:

Ecnmu HeoOxoauma HarmsgHas JIEeMOHCTpalysl KakuX-TMOO MaTepHalioB, TO JUIs
CCMUHAPCKUX 3aHATHI HCIIOJIB3YIOTCA BJICKTPOHHLIC CPCACTBA ACMOHCTpAlIlUU, UMCIOIIHUECA Ha
Kagenpe: KOMIBIOTEP CO CPEACTBAMU 3BYKOBOCIPOU3BEICHUS, IMPOEKTOP, SKpaH, HAarJsIHBbIC
00pa3iel MeMOpaH, MOJTyJIeH Ha HX OCHOBE M 00OPYIOBaHHUS.

11.2. IleyaTHBIE U 2JIEKTPOHHbIE 00pa30oBaTe/bHbIe H HH(POPMALMOHHBIE PeCyPChI:
JUis OCBOEHHUS JUCLUIUIMHBI MCIIOJIB3YIOTCS CIEYIOUIME IeYaTHble U 3IIEKTPOHHbIE
MH(OpPMaAIIMOHHBIE PECYPCHI:
y4eOHUKH U y4eOHbIE ITOCOOMSI IT0 OCHOBHBIM Pa3JieiaM JAUCLHUILINHBL;
y4eOHO-MeToIn4ecKre pa3paboTKy Kadeaphl B Ie4aTHOM U 3JIEKTPOHHOM BHUJIC;
3JIEKTPOHHBIE MPE3EHTALNH K pa3/iesiaM JEeKIIUOHHBIX JAUCIUIIIIH.

11.3. IlepeyeHsb JHUIIEH3MOHHOTO MPOrPAMMHOI0 o0ecneYeHus :

[ToyHBI TIEpeYeHHb JIMIICH3MOHHOTO MPOTPaMMHOTO  OOECIEYCHHsI TPECTaBIICH
B OCHOBHOH 00pa3oBaTeIbHOM Nporpamme.
Cpok
HanmenoBanme PexBusuThI KomngectBo OKOHYaHUS
Nen/n MPOrPaMMHOTO TPOAYKTa Jlorosopa JTALICH3UH JIEHCTBUS
IMOCTaBKH [N
Microsoft Office Standard Kontpakt 150 nuuensuit 12 MecsreB
2019 Nel75- JUTSL aKTUBAIAU (exxerogHOE
B cocrasge: 2629A/2019 ot Ha pabounx IpOJIIEHHE
e Word 30.12.2019 CTaHITHSIX HOJTMUCKH C
1 o Excel IPaBOM
e Power Point nepexosa Ha
e Outlook OGHOBJIEHHYIO
BEPCHIO
MPOJYKTA)
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

HaumenoBanue
MOJYyJIel

OcHOBHBIE TOKA3ATEJIH OLEHKU

@®opMbI U METOAbI
KOHTPOJISAA M OLIEHKH

Paznen 1.  Crpoenue
3apsDKEHHBIX MEeX(a3HBIX
I'paHuIl

3naem:
- Crnenuduueckue TpeOOBaHUS K
Ka4eCTBY OYMCTKH JXHJIKUX M Ta30BbIX

cMmecen B Ppa3JIMYHBIX oTpacisax
MPOMBIIIICHHOCTH " CBOOOTHO
OIIepUPOBATh HIOJIHBIM nepevyHeM

COBPEMEHHBIX HOPMATHBHBIX TpeOOBaHUMN
(I'OCThr, OCTpl, dapMakonenHbIe
cratb, GMP u papyrue nurtepaTypHbIe
HCTOYHUKH;

- OcoGenHoctu MIPUMEHEHUS
U3Y4YEHHBIX  paHee B  JHUCLHUIUIMHE
«Texnonorus BOAB» W B  JTAHHOWU
JUCLUIINHE K  METOJI0JIOTMYECKUX
MIPUEMOB pu pa3paboTke
TE€XHOJOIMYECKOI0 paciyera KOMILIEKCHBIX
CUCTEM OYHMCTKM IKHJIKHUX M Ta30BbIX
cMecel;

- TexHonoruyeckue u
KOHCTPYKTHUBHBIE IIPUEMBbI, HAIIPABIICHHBIC
Ha pacIHIMpEeHUe MPEIeTIOB OCYLIECTBICHUS
MIPOLIECCOB OYUCTKH, C IIEJIbIO TOBBIIICHUS
KauecTBa OYMUCTKH IIEJIEBBIX MPOAYKTOB U
JOCTUKEHHUSI  BBICOKMX  KOHLIEHTpaLUl
YTUIIM3UPYEMBIX BPEAHBIX IPUMECEH.

- Tumnossie TEXHOJIOTUYECKHUE
CXEMBl KOMIUIEKCHBIX CHCTEM OYHUCTKHU
KHUJKUX U Ta30BbIX CMECEH, MPUMEHSIEMbIX
B Pa3JIMYHBIX OTPACIAX IPOMBILIUIEHHOCTH.
Ymeem:

- - HOPMaTHUBHBIX TPeOOBaHHI K KayecTBY
npoAykTa , OOYyCIOBIEHHBIX cdepoit
MIPUMEHEHUsI, 000CHOBATH:

- TEXHOJOTMYECKYID CXEMY CHCTEMBI
OUUCTKU;

- BbIOOp  OCHOBHOTO  OOOpPYIOBaHUS,
Ka4yecTBO €ro UCIOJIHEHUs, a TaKXkKe BHIOOp
U (GUIBTPOBAIBHBIX MaTEpPHANIOB U
Ka)XOOH CTaanH OYHNCTKHU,

- paccuutaTh rabaputel 000pYyIOBaHUS,
00BEMBI 3arpy3oK 3€pHUCTBIX
(UIBTPOBANBHBIX MaTEpUAIOB, a TaKXKe
TpeOyeMoe KOJHMYECTBO (PUIBTPYIOLIUX
(0OBbeMHBIX) MITH MEMOPAHHBIX JIEMEHTOB;
- noabop BCIIOMOTaTEJIbHOTO
o0opy0BaHus , TpyOOIIPOBOA , APMATYPHI,
Kull u cucrtemsl ynpaBieHHs MPOLECCOM

Orenka 3a
KOHTPOJIBHYIO PaboTy

OHeHKa 3a OK3aMCH
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OYMCTKH XKHUJIKUX U Ta30BBIX CMeECeH .

- Hcnonb3oBaTh METO/BI UCCIEAOBAHUS U
OTpeNieJIeHUs]  TapamMeTpoB  IMPOIECCOB
pa3aeneHus KHUIKAX U Ta30BBIX CMECEH .

- [Ipoussectu pacuer
ce0ECTOMMOCTH OYHMIICHHBIX JKUIKUX U
ra3oBpIX  CMeceii  Ha  OCHOBaHUU
KallUTaIbHBIX ~ M JKCILTyaTallMOHHBIX

3aTpar.
Braoeem:

- JledbekTockonuu,
XapaKTePUCTHK MTOPUCTOCTH,
3a/IePKUBAOIIICH CITOCOOHOCTH
(CeNeKTUBHOCTH) u YAEIbHON

MIPOU3BOIUTETHLHOCTH MEMOpaH,

- MeTogaMHu TEXHOJIOTHUECKOTO
pacyeta M TEXHHMKO-PKOHOMHYECKOIO
aHalv3a  OTHEIbHBIX  IPOLECCOB U
KOMIIJICKCHBIX CHUCTEM OYMCTKH KUIKHX U
ra30BBIX CMECEH IS PAa3IMYHBIX OTpacien
MPOMBIIIICHHOCTH.

Pasnen 2. OcHOBEI
MaccorepeHoca B
3HeKTpOXI/IMI/I[I€CKI/IX
cucreMax

3uaem:

- Cneuuduueckue TpeGoBaHUS
K Ka4eCTBY OYHMCTKHU XKUIKUX U Ta30BBIX
cMmeceit B pa3IMYHbIX OTpaciiax
MIPOMBIIIJIEHHOCTH U cBOOOHO
OIIepUpPOBATH MOJTHBIM nepeyHemM
COBPEMEHHBIX HOPMAaTHBHBIX TpeOOBaHUI
(IFOCTp, OCThsr, ®dapMakonenHble
cratbi, GMP u apyrue nureparypHble
HCTOYHUKH;

- OcoOeHHOCTH  NPUMEHEHUS
U3YYEHHBIX  paHee B  JIUCIUIUIMHE
«TexHomorust BOAB» W B  JIaHHOU
JUCLUIUIMHE METOJOJIOTHUECKUX MPUEMOB
npu  pa3paboTKe  TEXHOJIOTMYECKOTO
pacueTa KOMIUIEKCHBIX CHCTEM OYHUCTKH
JKHUJIKUX ¥ Ta30BBIX CMECEH;

- TexHonornueckue u
KOHCTPYKTHUBHBIC TIPUEMBI, HAIIPABJICHHBIC
Ha pacUIMPEHUE NPEEIIOB OCYILECTBICHUS
MIPOLIECCOB OYUCTKH, C LIEbIO MOBBILIEHUS
KayecTBa OYMCTKU LIEJEBBIX MPOJIYKTOB U
JOCTIDKEHUS  BBICOKHX  KOHIIEHTpAIHA
YTUIM3UPYEMBIX BPEIHBIX IPUMECEH.

- Tunel W  KOHCTPYKTHUBHBIC
0COOEHHOCTH COBPEMEHHOTO OCHOBHOTO U

BCIIOMOTAaTEIILHOTIO o0opyI0oBaHUA,
MIPUMEHSAEMOT0 Ha CTaAUAX OYUCTKH;
- Meton TEXHUKO-

SKOHOMHUYECKON ONTUMHU3AIMHU MPOLIECCOB
C YYETOM BapHaHTOB 3HEProodecredyeHmst

OrneHka 3a
KOHTPOJIbHYIO paboTy
Onenka 3a sK3aMeH
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Ha OCHOBE TPaAUIIMOHHBIX u
BO300OHOBJISIEMBIX YHEPTOPECYPCOB ;

- TumnoBele  TEXHOJIOTUYECKUE
CXEMbl KOMIUIEKCHBIX CHCTEM OYHMCTKHU
YKUJKUX U Ta30BBIX CMECEH, TPUMEHSIEMBbIX
B PA3JIMYHBIX OTPACISAX POMBILIIEHHOCTH.
Ymeem:

- BBIOMpaTh TEXHOJOTHYECKYI0  CXEMY
CUCTEMBbI OYUCTKU;

- BBIOMpaTh OCHOBHOE OOOpYIOBaHMS,
KauecTBO €ro HUCIOJIHEHUS, a TAKKe BHIOOD
U QUIBTPOBAIBHBIX MAaTEPHATIOB  JUIS
Ka)kJI0M CTaJAN OYUCTKH;

- paccuuTtaTh TrabaputThl 000PYIOBaHMS,
00BEMBI 3arpy3oK 3€pPHUCTHIX
(UIBTPOBANBHBIX MaTEpUAIOB, a TaKXkKe
TpeOyemMoe KOIWYEeCTBO (UIBTPYIOIIUX
(0OBEMHBIX ) HITH MEMOPAHHBIX 3JIEMEHTOB;
- moabuparhb BCIIOMOT'aTEJIbHOOE
o0opynoBaHus , TPYOOIIPOBOJI , apMaTyphl,
Kull n cucremsl ynpasieHus NpoLECCOM
OUYUCTKH KUJIKUX U Ta30BbIX CMECEH .

- Hcnonp30BaTh METO/BI UCCIEIOBAHUS U
OTpeJieJICHUsT  MapaMeTpoB  MPOLIECCOB
pa3zieneHus KUIKUX U Ta30BbIX CMECceH .

- [IpouzBoauth pacuer
ce0ECTOUMOCTH OYMIICHHBIX JKUJIKUX U
ra3oBbIX cMmecei Ha OCHOBaHUH
KamuTaIbHBIX M JKCIUTyaTallMOHHBIX
3arpar.

Braoeem:

- DKCnepuMeHTaIbHBIMU
METOJaMH UCCIICIOBAHMUS:

- MerogamMu TEXHOJIOTHYECKOTO
pacdyeTa W TEXHHKO-DKOHOMHYECKOTO
aHaluM3a  OTACNBbHBIX  NPOLECCOB U
KOMILIEKCHBIX CUCTEM OUUCTKH KUJKUX U
ra30BbIX CMECEH IS pa3IMUHbIX OTpacieu
MIPOMBIIIJIEHHOCTH.

Pazgen 3. OcHOBHI
BJIEKTPOXUMHUYECKON
KWHETHKH U
AJIEKTpPOKATAIHN3a

3naem:

- Crnenuduueckue TpeOOBaHUS K
KAauecTBY OYMCTKHM JKHJKHX M Ta30BbIX
CMECE B pPa3NIM4YHBIX  OTpaCisIX
IIPOMBIIITIEHHOCTH " CBOOOTHO
OIIEpUpOBAThH MIOJIHBIM HEpPEYHEM
COBPEMEHHBIX HOPMAaTHBHBIX TPeOOBaHUIA
(I'OCThr, OCTmr, dapMakonenHbIe
crate, GMP wu npyrue nurepaTypHbIe
HCTOYHUKH;

- OcobenHoctu MIPUMEHEHUS
W3YYEHHBIX  paHee B  JHUCLUIUIMHE
«TexHonmoruss BOABI» W B JaHHOHU

Orenka 3a
KOHTPOJIbHYIO paboTy
O1eHKa 3a DK3aMeH
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JUCLUIUIMHE METOA0JI0IMUECKUX NPHEMOB
npu  pa3paboTKe  TEXHOJIOTMYECKOTO
pacueTa KOMIUIEKCHBIX CHUCTEM OUYUCTKHU
AKHJIKUX U T'a30BbIX CMecel;

- TexHonornueckue u
KOHCTPYKTUBHBIE IIPHEMBI, HAIlpaBJICHHbIE
Ha paclIMpeHue IPeaesioB OCYIECTBICHUS
MPOIIECCOB OYMCTKH, C IENBIO MOBBIIICHUS
KayecTBa OYMCTKU LIEJIEBBIX MPOJYKTOB U
JOCTMDKEHUSI  BBICOKMX  KOHIICHTpalui
YTUIM3UPYEMBIX BPEIHBIX TPUMECEH.

- Tumbr u KOHCTPYKTUBHBIE
0COOEHHOCTH COBPEMEHHOT'O OCHOBHOIO U
BCIIOMOTaTEJILHOTO o0opynoBaHus,
IIPUMEHSEMOI0 Ha CTaIUsAX OUUCTKHY;

- Tunossie TEXHOJIOTUYECKUE
CXEMBI KOMIUIEKCHBIX CHCTEM OYHCTKH
KHJIKUX U Ta30BBIX CMECEH, IPUMEHAEMBIX
B Pa3IMYHBIX OTPACIIAX TPOMBIIIJICHHOCTH.
Ymeem:

- BBIOMpAaTh TEXHOJOTHYECKYI0 CXEMY
CHCTEMbI OYMCTKH;

- BbIOMpaTh OCHOBHOH 000pyI0BaHUA,
Ka4eCcTBO €ro UCIIOJHEHUS, a TAaK)Ke BEIOOP
U (QUIBTPOBAIBHBIX MaTepUalloB  JJIs
KaX/101 cTaJiul OYMCTKH;

- paccumrtaTh rabaputel 000pYyIOBaHUS,
00BEMBI 3arpy3oK 3epHHUCTHIX
(GUIBTPOBANBHBIX MaTEpHANIOB, a TaKKe
TpeOyeMoe KOJMYECTBO (PHIBTPYIOUINX
(0ObeMHBIX ) MITH MEMOPAHHBIX IEMEHTOB;
- [oxoHupaTh BCIIOMOTaTeNbHOE
o0opynoBaHus , TpyOOIIPOBOJ] , apMaTyphl,
Kull u cuctemsl ynpaBieHUs HpOLECCOM
OUYMCTKH XHJIKUX U Ta30BBIX CMecei .

- Hcnonp3oBaTh METOABI UCCIETIOBAHUS U
OIlpeJ/ieJIeHUs]  MapaMeTpoB  IMPOLECCOB
pa3zeneHus KHUJKUX U Ta30BbIX cMecei .

- [IpousBoauts pacuer
ce0eCTOMMOCTH OYMIICHHBIX JKUIKUX U
ra3oBpIX ~ CMecei  Ha  OCHOBaHHHU
KallUTaJIbHBIX M 3KCIUTyaTallMOHHBIX
3arpar.

Braoeem:

- DKCIepUMEHTATbHBIMU
METOJaMHU UCCIIeI0OBaHMS:

- MeTomaMHu TEXHOIOTHYECKOTO
pacuetra M TEXHUKO-3KOHOMHYECKOTO
aHamM3a  OTHENBHBIX  TPOIECCOB U
KOMIUIEKCHBIX CUCTEM OYUCTKH KHJIKHUX U
ra30BbIX CMeceH ISl Pa3TUYHbIX OTpacien
IPOMBIIIJICHHOCTH.
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Paznen 4. CoBpemeHHbIE
MIpe/ICTaBICHUS O
IIepeHoCe 3apsia B
KOHJICHCUPOBaHHBIX
cpenax

3uaem:
- Crnenuduueckue TpeOOBaHUS K
Ka4eCTBY OYMCTKH JKHJIKUX M Ta30BbIX

cMmecen B Ppa3JIMYHBIX oTpacisax
MPOMBIIIICHHOCTH " CBOOOTHO
OIIEPUPOBATH HIOJTHBIM nepevHemM

COBPEMEHHBIX HOPMATHBHBIX TPEOOBAHUU
(I'OCThr, OCTpl, dapMakonenHbie
cratb, GMP u papyrue nurtepaTypHbIe
HCTOYHUKHU,

- OcobenHoctu MIPUMEHEHUS
W3y4eHHBIX  paHee B  JUCHHUILIMHE
«TexHonorugs BOALIY» HW B  JaHHOU
JTUCHUTIIIMHE METOI0JIOTMUYECKUX MTPUEMOB
npu  pa3paboOTKe  TEXHOJOTHYECKOTO
pacdyera KOMILJIEKCHBIX CHCTEM OYHMCTKHU
JKHUJIKUX ¥ Ta30BBIX CMECEH;

- TexHogoruueckue u
KOHCTPYKTHUBHBIC MPUEMBI, HAIIPABIICHHbBIC
Ha pacIIMpEeHUe MPEIeTIOB OCYLIECTBICHUS
MPOIIECCOB OYUCTKH, C ICJIbIO ITOBBIIIICHHS
KauecTBa OYMCTKH IIEJIEBBIX MPOAYKTOB U
JTOCTHDKCHHMS  BBICOKHMX  KOHIIGHTpaIui
YTUIU3UPYEMBIX BPEAHBIX IPUMECEH.

- Tumnbr U KOHCTPYKTUBHbBIE
0COOEHHOCTH COBPEMEHHOI'O OCHOBHOIO U
BCIIOMOT'aTEJILHOTO o0opynoBaHus,

MIPUMEHSIEMOI0 Ha CTaUsAX OYUCTKH;
- Meton TEXHHKO-3KOHOMUYECKOU
ONTUMU3ALMU  IIPOLIECCOB C  YYETOM
BAapHaHTOB dHEProoOecreyeHus: Ha OCHOBE
TPAJUIMOHHBIX U BO30OHOBIISIEMBIX
9HEPropeCcypcos ;

- TunoBsle  TEXHOJOTHYECKHE
CXEMbl KOMIUIEKCHBIX CHCTEM OYHCTKH
KHUJKUX U Ta30BbIX CMECEH, IPUMEHAEMBIX
B Pa3JIMYHBIX OTPACIIAX IPOMBIIIJICHHOCTH.
Ymeem:

- BBIOMpPAaTh TEXHOJOTHYECKYI0 CXEMY
CUCTEMBI OYUCTKU;

- BbIOMpaTh OCHOBHOE 00O0pYyIOBaHUS,
KauecTBO €ro UCIIOJIHEHUS, a TAK)KE BHIOOD
U (UIBTPOBAIBHBIX MaTEpHUANIOB  JUIS
KaKJOW CTaJIM OUNUCTKH;

- paccuuTaTh TabaputThl 000pYIOBaHMS,
00BEeMBI 3arpy3o0K 3EPHHUCTHIX
(GUIBTPOBANBHBIX MaTepHANIOB, a TaKXKe
TpeOyemMoe KOJINYEeCTBO (UIBTPYIOIIUX
(00BEMHBIX) T MEMOPAHHBIX DJIEMEHTOB;
- moxoHupaTh BCIIOMOT'aTeJIbHOE
o0opynoBaHus , TPyOOIIPOBOJI , apMaTyphl,
Kull u cucremsl ynpaBiaeHUs IIPOLIECCOM

OueHka 3a

KOHTPOJILHYIO paboTy
OreHka 3a dK3aMeH
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OYUCTKH XKXHUAKHUX U I'a30BbIX cMeced .

- Hcmonp30BaTh METOIBI HCCIICAOBAHUS U
OIPENCNICHNS]  [TapaMEeTPOB  IIPOIIECCOB
PasACICHUA dKUIKUX U I'a30BbIX cMeceit .

- IlpowsBoauth pacuer ceOECTOMMOCTH
OYUIICHHBIX KUJKHUX U I'a30BbIX cMmecel Ha

OCHOBAaHUU KaUTAIbHBIX u
IKCILTyaTal[MOHHBIX 3aTpar.
Bnaoeem:

- DKCrepUMEHTATbHBIMU
METOIaMHU UCCIICIOBAHHMS:

- Hedexrockonumu,

XapaKTEPUCTHK MOPUCTOCTH,
3aJ1epKUBAOIICH CIIOCOOHOCTH
(CEJIEKTUBHOCTH ) u yAeIbHOU

MMPOU3BOAUTCIIbBHOCTU MCM6paH,

- MCTO,I[aMI/I TEXHOJIOTHYCCKOI'O
pacucra n TCXHUKO-OKOHOMHUYCCKOI'O
aHaJIi3a OTACJIBbHBIX IIpouecccoB u
KOMIIJICKCHBIX CHUCTEM OYUCTKH XUJIKUX H
ra3oBbIX cMece JUIA pa3JIMYHbIX 0Tpacnel71
MMPOMBIINIJICHHOCTH.
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIsA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

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

— IlopsakoM opraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTENbHOW JAEATEIHHOCTH II0
o0Opa3oBaTelbHbIM IIpOrpaMMaM — IMporpamMmaMm OakanaBpuaTa, MporpaMMaM CIeHaIUuTeTa,
nporpammam maructparypsl (IIpukaz MunoO6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpPsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH O 00pa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, IporpaMMaM CHElHauTeTa, MpOrpaMMaM MarucTparypbl (QenepalbHOTo
rOCYJapCTBEHHOTO OIO/HKETHOTO 00pa30BaTENIbHOTO YUPEXKACHHUS BBICIIETO O0pa3OBaHHS
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenpaeneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaeneesa ot 28.12.2022, npoTtokoi Ne 5;

— MeronnyeckuMu peKOMEHIAIMSIME 110 OpTaHu3aluu 00pa30BaTEILHOTO IpoLecca st
00ydYeHUs MHBAIHUJIOB U JIUIl C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI B 00pa30BaTEIbHBIX
OpraHu3aIysaX BhICIIEro 00pa3oBaHus, B TOM YUCIIE OCHALIEHHOCTH 00pa30BaTeIbHOrO Mpoliecca

(yTBepkaeHbl 3amecTuTesieM MuHucTpa oOpazoBaHuss M Hayku PO A.A. KiuMoBeiM OT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«MeMﬁpaHHaﬂ TEXHOJIOI'MdA B MIPOMBINUICHHOCTH»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

18.04.01 Xumuueckass TEXHOIOIUSA

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'ILHOCTl/I)

«VHXUHUPUHT MEMOPAHHOTO Pa3/IeICHUs

HaumenoBanue OOIT

®opma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. 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.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
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MuHHMCTEpPCTBO HAYKH U BbIcIIero oopa3osanusi Poccuiickoii ®@enepanun
(denepanbHoe rocyiapcTBeHHOE 0K0KeTHOE 00pa3oBaTesIbHOE YUpPeKIeHUe
BbICIIETr0 00pa30oBaHUSA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaesneeBa

«YTBEPXKXIEHO»
Ha 3acelaHuK Y UYE€HOTO COBETA

npoTtokoin Ne 1 ot «29» aBrycra 2024 r.

PABOYASA TIPOT'PAMMA ANCHUITJIMHBI

«MemMOpaHHbIe KOHTAKTOPBD»

Hanpagienue noaroropku 18.04.01 Xumnuyeckasi TeXHOJIOTUSA

Marucrepckas nporpamma — « UHKHHUPUHT MEMOPAHHOTO pa3/ejIeHUsD)

KBasnimpukanus «Marucrp»

Mocksa 2024



[Iporpamma cocraBiieHa

K.T.H., TOLIEHT Kadeapsl MeMOpanHoi TexHouoruu A.A. CBUTIIOB

[Tporpamma paccMoTpeHa U 0JJ00peHa Ha 3aceaHnH Kadeapbl MEMOpPaHHON TEXHOJIOTUU
«08 » wmas 2024 r., npotoxos Ne 9




1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
1o HampaBieHuto  1oAroToBku  18.04.01 Xumuueckaa mexunonozua (PIOC  BO),
pexoMeHzauusIMu  MeToau4ecKo KOMHUCCHMM M HAaKOIUIEHHBIM OIBITOM IPENOJIaBaHUs
JTUCHUTIIMHBI Kadenpoil memopannon mexnonozu PXTY um. JI.U. MenneneeBa. IIporpamma
paccuuTaHa Ha U3y4eHHME TUCLUILUIMHBI B TeueHue 1 cemecTpa.

HNucuumnnuna «MemoOpanuvie KOHMAKmMOPBl» OTHOCUTCA K YacTH, (QopMUpyemMon
Y4aCTHHKaMHU 00pa3oBaTeIbHBIX OTHOIICHWH 4acTH ydyeOHOro riaHa. [IporpamMma AUCHUIUINHBL
IpeJrnoiaraeT, 4YTo OOydaroluecsi UMEIOT TEOPETUYECKYI0 W IMPAKTUYECKYI0 MOATOTOBKY B
o0nacTh MeMOpaHHBIX M TPAAMLIMOHHBIX IIPOLECCOB pa3JEIICHUs CMeCed, IMPOMBIIIIEHHON
3KOJIOTHH.

Henp aucuMniMHbI — pacHIMpPUTh MPEACTABICHUS CTYAEHTOB O BO3MOXKHOCTSIX
MPUMEHEHUS MeMOpaH, UCIOJIb3ys X CBOMCTBA KapIMHAIBHOTO YBETUYCHHUSI IIJIOMIAA1 KOHTAKTa
B3auMoJIeicTBHA (ha3 M M30MPATEITBHOTO MEPEHOCa KOMITOHEHTOB.

3agauyu JMCUHUIIMHBI — O3HAKOMUTD CTY/ICHTOB C BapuaHTaMH IPUMEHEHUs MeMOpaH B
PEKUM MEMOpPaHHOTO KOHTAaKTOpa, pPAa3IMYAIONIUMUCS arperaTHbIM COCTOSIHHEM (a3 Hu
HaIpaBIIEHUEM TEPEHOCa; MPUBUTH HABBIKM BHIOOpA KOHCTPYKIIMH alapaToB U TUIA MeMOpaH
JUTSL Pa3TUYHBIX BAPHAHTOB MPUMEHEHUS; 1aTh MIPEICTaBICHHE 00 OCOOCHHOCTSIX MacCONEepPEeHoca
B MeMOpaHHBIX KOHTaKTOpax; O3HAKOMUTH CTYJIEHTOB C TMPHUKIAJAHBIMH BO3MOXHOCTSIMU
MeMOpaHHBIX KOHTAKTOPOB.

Hucuunnuna «Membpannsvle Konmaxkmopwsl» Tmpernoaaercs B 3 cemectpe. KoHTponb
YCIIEBAEMOCTH CTYIEHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PaGouass mporpamMMa AHUCHUIUIMHBI MOXET OBITh peaau3oBaHAa C MPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M DIIEKTPOHHOTO OOYYEHHS IOJHOCTBIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPaBJICHO Ha HpI/IO6peTeHI/Ie CICAYIOIUX KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTHKECHUS:



Hqu)CCCHOHaHLHBIe KOMIICTCHIMHU U UHIAUKATOPLI UX JOCTUKCHUS

OcHoBaHue
3angauda OO0BeKT Wi N
. Kon u Kon n HaumeHoBanue (mpodeccroHanbHBIN
npodeccuoHaIbHON | 00JacTh
HanMmeHoBanue [IK | unaukaropa noctmxenus 11K CTaH/apT, aHAJIU3 OIIbITA)
NEeSATEIbHOCTH 3HaHUSA
O060011eHHBIE TPYIOBBIE QYHKIIHH
Tun 3apa4 npogeccnoHaNbHOM 1eSITeIbHOCTH: HAYYHO-HCCIEA0BATEIbCKUH
Brimosinenue - XuMHuecKoe, IIK 4- [IK-4.1 3HaeT ¢busuko- | Ananus TpeOOBaHUMN K
(yHIIaMEHTAIBHBIX U | XUMHUKO- Criocoben XUMHAYECKHE OCHOBBI TIPOIIECCOB | MPO(ECCHOHAIBHBIM KOMITETEHIIHSM,
MPUKJIAIHBIX PA0OT | TEXHOJOTHYECKOE CaMOCTOSITEJIBHO pa3zieneHus KUAKUX U Ta30BBIX | MPEIbSABISAEMbIM K BBIITYCKHUKAM
IIOMCKOBOTO, IIPOU3BOJICTBO MPOBOJIUTh HAYYHBIE | CMECEH MNPUHLMIBI BbIOOpA U | HAIPABJICHHS MOJTOTOBKH Ha PHIHKE
TEOPETUYECKOT0 U UCCJIEI0BAHMS, ONTUMU3ALNU napaMeTpoB | Tpynaa, o0o0IiIeHne 3apy0e HOro OMbITa,
AKCIIEPUMEHTAIBHOTO | - CKBO3HBIE BU/IBI CBSI3aHHBIE C IIPOLIECCOB [IPOBEJICHUS KOHCYJIbTALUN C BEAYIIUMHU
XapakTepa ¢ LEeJbIo npodeccnoHanbHON | MPUMEHEHUEM I1K-4.2 YMeeT aHamu3upoBaTh 1 | paboToAaTe s iMU, 00beJUHEHUAMUI
OIpeeIeHUs JESITEIbHOCTH B MeMOpaHHBIX IIPOTHO3UPOBATH BIMsHUE | paboToaTenei oTpaciu, B KOTOPOi
TEXHUYECKHUX IIPOMBILIJIEHHOCTH | METOJOB Pa3[IEIeHNsl | IapamMeTpoOB IPOIIECCOB, | BOCTPEOOBaHBI BBIITYCKHUKH B paMKax
XapaKTePUCTHK (B cepe B TEXHOJIOTHSIX YCIIOBUU UCTIBITAHUH Ha | HaIlpaBJIEHUS OJTOTOBKHU.
HOBOM TEXHHKH, a OpraHu3aluu 1 pa3IUYHBIX pe3yabTaThl  pa3deNCHUs U
TaK)Ke KOMIUIeKca MIPOBEACHUS MIPOJIYKTOB, B Ka4yeCTBO MPOJIYKTOB IIpodeccuonanbHblil crangapT
paboT no pa3paboTKe | Hay4yHO- SHEPreTUKeE U B [1K-4.3 Bnaneer TtexHukoil u | «Crenuanuct mo Hay4Ho-
TEXHOJIOTUYECKOU HCCIIEIOBATENbCKUX | DKOJIOTUU METOJIaMHU OCYIIECTBIIEHHS | UCCIE0BATENBCKMM H OIIBITHO-
AOKYMCHTallu U OIIBITHO- HAY4YHbIX  HCCIIEOBAaHUW B | KOHCTPYKTOPCKHUM paspaboTkamy,
KOHCTPYKTOPCKHUX 00acTy paseneHus cMeceit YTBEPKJICHHBIN MTPUKa30M MUHHUCTEpCTBA

pabot B 00nactu
XUMHAYECKOTO H
XUMHUKO-
TEXHOJIOTHYECKOT0
IIPOU3BOJICTBA).

TpyZAa ¥ COLMAIbHOM 3a1uThl Poccuiickon
®enepanun ot 04.03.2014 No 121 #,
O06o0mienHas TpyaoBast GyHKIHS

C. IlpoBenenue Hay4HO-
HCCJIEIOBATEIBCKHUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOoTOK.

C /01.6. OcymiecTBieHrE HAYIHOT'O
PYKOBOJICTBA IPOBEICHUEM UCCIIEIOBAaHUM
110 OT/AEJIBHBIM 33/1a4aM




(ypoBeHb KBaMpHKAIUHN — 6)

Beimonnenue
(byHIaMEHTAIBHBIX U
MIPUKJIATHBIX PadboT
TTOMCKOBOTO,
TEOPETHYECKOTO U
AKCIIEPUMEHTAIBHOTO
XapakTepa ¢ HeJbIo
onpeeaeHus
TEXHHYECKUX
XapaKTePUCTHK
HOBOM TEXHHKH, a
TaKXKe KOMIUIEKCa
paboT 1o pa3padboTke
TEXHOJIOTHYECKOM
JOKYMEHTAIuU

- XuMHYEeCKOe,
XHAMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO

- CKBO3HbBIE BUJIBI
npodeccnoHanbHOM
JeSTCIILHOCTH B
MIPOMBIIIJICHHOCTH
(B cepe
OpraHu3alyy u
MIPOBEICHUS
Hay4HO-
HCCIICIOBATEIIECKUX
U OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o0mactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYIECKOTO
MIPOU3BOJICTBA).

IIK — 5 Cnocoben
pa3zpabaThIBaTh
KOMIIJIEKCHBIH
HAay4YHO-TEXHUYECKUI
MOJAXOJl K CO3/IaHHUIO
WHHOBAIIMOHHBIX
pemieHuid B 00IacTH
npoQeCCHOHAIbHON
JIeATETbHOCTH

IK-5.1 3Haer Hay4HbIE,
TEXHUKO-?)KOHOMHUYECKHE u
HOpPMaTUBHbIE ACHEKTHI
MIPUMEHEHUS IIPOLIECCOB

Pa3aCICHUA cMmecen

[TIK-5.2 YmeeT Ha ocHOBE
HAyYHBIX UCCIIEOBAHUN
CO3/71aBaTh MOJCIIN U
MIPOEKTHBIE PEICHUs B 00JacTH
MeMOpaHHOU TEXHOJIOTUHU

T1K-5.3 Bnageetr meTomonoruei
1 METOJIMKaMU pa3pabOoTKH,
aHaJlM3a U ONTUMH3AINH
MPOIIECCOB B 00JIaCTH
npodeccnoHanbHOM
JeSATSIIEHOCTH

AHanu3 TpeboBaHUH K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbABISEMBIX K BBIITYCKHUKAM
HAIPAaBIICHUS TTOJITOTOBKY Ha PHIHKE
Tpyna, 060011eHre 3apy0eKHOTO OIbITa,
MIPOBEICHUS] KOHCYJIBTAIUNA C BEAYIIIMH
paboTonaTessiMu, 00bEAMHEHUSIMHA
paboToaTeeii oTpaciii, B KOTOPOU
BOCTpPeOOBaHbI BHITYCKHUKH B PAMKax
HaIPaBIICHUS TIOITOTOBKH.

[TpodeccrnonanbHbIN cTaHAAPT
«CrienuanucT 1o Hay4yHo-
UCCIIEIOBATEIBCKUM U OTIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTkam»,
YTBEPKICHHBIN ITPUKAa30M MHUHUCTEPCTBA
TpyZa U COLMAIbHOM 3aluThl Poccuiickon
®enepanuu ot 04.03.2014 No 121 H,
O06o011eHHas TpyoBast QyHKIHS

C. IlpoBenenuie Hay4yHO-
HCCIIEI0BATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK.

C /02.6. YnpaBneHue pe3yibraTamMu
HAy4YHO-HCCIIeI0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT

(ypoBeHb KBaTMHKAIUU — 6)




B pe3ynbrare u3yueHus: AMCUUILINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:.

Ymemo

[TpuHIMIBL KITacCH(PHUKAIIMA MEMOPAaHHBIX KOHTAKTOPOB IO CTPYKTYpe MeMOpaH,
arperaTHOMy COCTOSIHUIO (a3, HAIIPABJICHHIO IIEPEHOCA U CEIEKTUBHOCTH;
OcHOBBI MacconepeHoca B MEMOpaHHBIX KOHTAaKTOPax, BKJIIOYas OCOOEHHOCTH
ABWKYLIEH  cuibl, Ko3(duuueHta Maccomepernaud U CONPOTUBIIEHHUSA
MaccCoIIEpEHOCY;

CriocoObl mpoBesIeHHsI MPOLIECCOB B MEMOpPAaHHBIX KOHTAaKTOpax: J103MPOBAHUA,
SMYJIBIUPOBAHMS, IKCTPAKIIUH, JeTa3aliH, TUCTUIUIIIH, a0copOLIMu 1 ocMoca.
BbImonHATE pacdeTsl mapamMeTpoB MaccoNepeHoca, BKIOYas KOI(QUIHMECHTHI,
COIIPOTHBIIEHUS U IPOU3BOUTEIBHOCTD.

Pa3pabaTpiBaTh TEXHOJIOTHYECKHE PEIICHHS C KCIOJIB30BAaHHEM MEMOpaHHBIX
KOHTAKTOPOB.

Braoemw:

MetomaMu pacyera IUION[aId MTOBEPXHOCTH KOHTAKTa U OLIEHKU COMPOTHBIICHHIMA
MaccoNepeHocy.

HaBblkaMu BBISBIIGHUSI W YCTPAHCHHs 3aCTOMHBIX 30H B MEMOpaHHBIX
KOHTaKTOpax.

Metonamu pa3pabOTKU TEXHOJOTHYECKHX CXEM MPOIECCOB C HCHOJIb30BAaHUEM
MEMOpPaHHBIX KOHTAKTOPOB.

[TpunuunamMu BbIOOpa MeMOpaH M KOHCTPYKLMH ammaparoB A KOHKPETHBIX
3azad.

3. OBBEM JINCOUIIJIMHBI U BUIbI YYEBHOM PABOTHI

O0beM TUCHUTNIINHBI

Bup yueOHoit padoTbl

3F Axkan. | Actp.
. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,94 34 25,5
B TOM 4HcJje B GopMe NPAaKTHYECKO MOAT0TOBKH 0,94 34 25,5

Jlexun 0,47 17 12,75
[TpakTuueckue 3anstus (113) 0,47 17 12,75
CamocrosiTesibHas padora 2,06 74 55,5
CaMOCTOSTEIbHOE U3YYCHUE PA3JICTIOB JIUCITUTUIHHBI 2,06 74 55,5
Bua KoHTpOJIA:

Bua HTOrOoBOro KOHTpOJIs: 3a4er




4. COAEP KAHUE JUCIUIIJINHbI

4.1. Pa3gespl AMCHUILIMHEI U BUABI 3aHATHI

AKkazieM. 4acoB
Ne IIpak. Cam.
wn Pa3znes nucuumInHbI Bcero Jlekuunu I paGora
1 Pa3nea 1. Konrakropsi ~ annaparsl 13 3 5 8
JJIs 00pa30BaHUs cMecei
2 Paznen 2. UHKUHUPUHT 29 9 5 29
MeMOPAHHBIX KOHTAKTOPOB
3 Pazpnen 3. Tunbl MeMOpaHHBIX 66 12 10 44
KOHTaKTOPOB
UTOI'O 108 17 17 74

4.2 Coneprxanue pas3aesioB IHCHUATNIINHbBI
Pa3nen 1. Kontakropbl — annaparsl 1jist 00pa3oBaHusi cMeceil
Knaccudukanus cmeceil U TpaauIIMOHHBIE CIOCOOBI cMeceoOpa3oBaHus. Pa30BbIe COCTOSHUS
KOMIIOHEHTOB cMmecH. CTtaauu mpoiecca cmeceoOpa3oBaHus. J[MHAMUYECKHE M CTaTUYECKUE
KOHTaKTOpbl — cMecutTenu. PacripeneneHHblil BBOJ KOMIIOHEHTOB.
Maccomnepenoc B koHTakTopax. OCOOEHHOCTHM MaccollepeHoca B MeMOpaHHBIX KOHTAaKTOpax
(MK). mxymas cuna u kodpdunuent macconepenaud B MK. OneHka moBepXHOCTH KOHTaKTa
B MK.
[Tpupoanbie MaccooOMeHHBIE KOHTAKTOpbl. DYHKIMM W TPUHIHUNBI  (YHKIHOHUPOBAHUS
HEKOTOPBIX BHYTPEHHHUX OpPraHoB — npototunos MK.

Paznen 2. UHKMHUPHHT MeMOPAHHBIX KOHTAKTOPOB

KoncTpykiiun memOpaHHBIX KOHTakTopoB. I'mapaemmueckue cxembl MK. Ilpenynpexnenue
3actoiiHbix 30H B MK. Conporunenus wmacconepeHocy B MK. Cnocobbl paszaeneHus
pa3menienust memopan B MK.

MemOpanbl a1 MeMOpaHHBIX KOHTakTOpoB. MemOpaHHble Martepuaibl, JIHMOPOOHOCTh W
mnoduibHOCTh. [TopucTocTs MeMOpaH.

Paznen 3. Tunbl MeMOpPaHHBIX KOHTAKTOPOB

Knaccudukanus memOpaHHbix KOHTakTOpoB. [IpunHimme! knaccudpukanun MK: mo cTpykType
MeMOpaH; M0 arperaTHOMYy COCTOSIHUIO (a3; MO CEJEeKTUBHOCTH IMEpPEeHOoca U M0 HAINPaBJICHUIO
nepeHoca.

MK ¢ HeceneKkTHBHBIM MEPEHOCOM JKUIKOCTh-KUAKOCTh Ha MOpPUCTON MeMmOpane. MemOpaHHOe
IMyNbrUpoBaHue. MeMOpaHHas dKcTpakuus. Jlo3upoBaHue 6€3 M C XUMHUYECKOW peakiuen.
Ho3upoBanue cyocTpaTa npu pepMeHTAITIH.

MK c ceneKTUBHBIM EPEHOCOM T'a3-KHUJIKOCTh Ha MOPUCTON MeMOpaHe. dusnueckast abcopOIusl.
Xumudeckast abcopOIusi.

MK ¢ ceneKTHUBHBIM MEPEHOCOM KUAKOCTh-Ta3 Ha MOpUCTO MemOpane. Jlerasanus kuaKocTeil.
MeMOpaHHas AUCTUIUIAIUS. MemMOpaHHas KpUCTaUIU3aIHsl.

MK ¢ CcenekTHBHBIM MEPEHOCOM Ta3-KHJIKOCTh Ha CIUIOIIHOW MeMOpaHe. MemOpaHHas
abcopOrus. AGcopOIus Ha KUAKONH MEMOpaHe.

MK c ceneKTHBHBIM MEPEHOCOM KUIAKOCTh-Ta3 Ha CIUIOIHOM MeMOpaHne. IlepBanopanusi.

MK ¢ cenekTUBHBIM IEPEHOCOM KUIKOCTh-KUIKOCTh Ha CIUIONIHOM MeMOpane. [Ipsmoii ocMoc.
Huamus. IlepTpakuus.




5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA

JTACIATITAHBI

B PE3YIbTATC OCBOCHUA NJUCHUIIJIMHBI CTYACHT JOJIZKCH:

Paznen
1

Paznen
2

Pa3nen
3

3HaThb: (nepeuens u3 n.2)

[Mpunmunsl  K1accUpUKAME  MEMOpPAHHBIX KOHTAKTOPOB TI0
CTPYKType MeMOpaH, arperaTHOMY COCTOSIHMIO (pa3, HarpaBIeHUIO
HEPEHOCA U CENIEKTUBHOCTH;

OcHOBBI MaccorepeHoca B MEMOpaHHBIX KOHTAKTOPAaxX, BKIHOYAs
0COOEHHOCTH ABIIKYIIEH CHIIBI, KOA((UIIEeHTa Macconiepeiaul U
COIPOTHUBIICHHSI MAaCCONIEPEHOCY;

CriocoObl MpOBENCHHS MPOLECCOB B MEMOpPAHHBIX KOHTAKTOPAX:
JIO3UPOBAHUS,  SMYJIBICHPOBAaHUS,  OKCTPAKIHMH,  JIEra3aliH,
JTUCTHIUISINH, a0COPOIIMK U 0OCMOca.

YMmern: (nepeuens usz n.2)

BreimonHsaTe pacdCeTbl IMapaMCTpPOB MACCOIICPCHOCA, BKJIIOYasd
KOB(b(I)I/II_II/IeHTBI, COIIPOTUBJICHHA U ITPOU3BOAUTCIIBHOCTD.

PaBpa6aTbIBaTb TCXHOJIOTHYCCKUC PCHICHHA C HCIIOJIB30BAHUCM
M€M6paHHBIX KOHTAaKTOPOB.

Baanern: (nepeuens uz n.2)

MGTOI[aMI/I pacucTa miomaand NOBCPXHOCTH KOHTAKTa W OLCHKU
COHpOTI/IBHeHI/Iﬁ MacCCOIICPCHOCY.

HaBpikaMu  BBIIBICHUS H YCTPpaHCHHUA 3aCTOMHBIX 30H B
MCM6paHHBIX KOHTAKTOpax.

MertonamMu pa3pabOTKM TEXHOJIOTMYECKHX CXEM IPOLECCOB C
HCTIOJIb30BAHUEM MEMOpPaHHBIX KOHTAKTOPOB.

[TpunuunamMu BbIOOpa MeMOpaH M KOHCTPYKLUH amnmapaToB JUIs
KOHKPETHBIX 3a1a4.

+

B pe3yiabTaTe OCBOCHUA AUCHHUILUINHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CIICAYIOIINC
nDOd)eC‘ClIOHaJIbele Komnemenuuu u undukamopbl UxX 00CMUIICEHUA: (ne

peuens u3 n.2)

Kon )/ | HAaNMEHOBaHME
uHAuKaTopa aocrukenus IIK
(nepeuensv usz n.2)

Koa u nanmenoBanue IIK
(nepeuens u3 n.2)
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IK 4 — Crnocoben | ITK-4.1 3HaeT (busuko-
CaMOCTOSITENIbHO ~ MPOBOAMTH | XUMHUECKHE OCHOBBI MPOIIECCOB
HayJHbIE WCCIICIOBAHUS, | pA3/ICICHAS JKUJKAX W Ta30BBIX
CBS3aHHBIE C TPUMEHEHHEM | CMECel TPUHIMUIBI BBIOOpA H
MEMOpPaHHBIX METOJIOB | ONITUMHU3AINN rapamMeTpoB
pa3fenieHnuss B TEXHOJOTHSX | MPOIIECCOB

pasnmuyHbeIX  npoaykros,  B| [1IK-4.2 Ymeer aHanusupoBath u
OHEPreTUKE U B DKOJIOTUU IIPOTHO3UPOBATH BIIUSIHUE
apaMeTpoOB IIPOLIECCOB,
YCIIOBUI UCIIBITAaHUI Ha
pe3ynbTaTel  pPA3ACICHHUS U
Ka4eCTBO ITPOJIYKTOB

[IK-4.3 Bnangeer TEXHUKOU U
METOIaMHU OCYIIECTBIICHUS
HAay4yHBIX  HCCJIENOBAaHUN B
o0nacTu pa3jeNieHus: cMecei
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IK — 5 Crnocoben
pa3pabarbiBaTh KOMIUICKCHBIN
HayLIHO'TeXHI/I‘IeCKI/Iﬁ Ioaxona
K CO3JIaHMI0 WHHOBAIMOHHBIX
perieHui B obmactu
npodeCcCuOHATBLHON
JCSITeIIbHOCTH

ITK-5.1 3Haer Hay4HBbIE,
TE€XHUKO-3KOHOMHUYECKHE U
HOpMaTUBHBIE ACIEKTBI
IPUMEHEHUS IIPOLIECCOB

pasaeleHus CMecen

[1K-5.2 YMmeeT Ha OCHOBE
HaYYHBIX HCCJIEOBAaHUN
C03/71aBaTh MOJENIH U IPOEKTHHIE
penieHus: B 00J1acTu
MeMOpaHHOM TEXHOJOTUU

I1K-5.3 Bnageer MeToq010THEH
1 METOJMKaMH Pa3padOTKH,
aHaJIn3a U OIITUMHU3aAIl[UN
IIPOLIECCOB B 00JIACTH
poQeCCHOHAIBHON
JIEATENHHOCTH




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

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

Ne i/t e pasnena TeMbl MPaKTUYECKUX 3aHATHI Yacrl
JICITUTIAHBI

1 1 Knaccudukanus 0a30BbIX MIPUHIIUIIOB 1
knaccudukanun MK

2 1 Pacuet miomaan nopepxHocTy KoHTakTa B MK 1
OOHapy)XeHHe W METObl JUKBUAALUU 3aCTOWHBIX

3 2 1
30H B MK

4 5 OneHka CONPOTHUBICHUHA  MAacCONEPEHOCYy  IpH 5
MeMOpaHHOM SKCTPAKIIUU

5 5 [TpuHIMIBI COCTABICHHUS TEXHOJOTHUECKUX CXEM 5
nporiecca XuMu4ueckon abcoporuu B MK

6 3 CpaBHUTENBHBI  pacueT Tmpolecca Jerazaluu 2
sxuakocted B MK

7 3 [Tpunuuner koHcTpyupoBanus MK-abcopbepos ¢ 2
JKUJIKOU MeMOpaHOit
AHanu3 pa3nuuuil B MeXaHHM3Max I[epeHoca B

8 3 nporeccax MeMOpaHHOM TV CTUIUISITAH u 2
nepBanopanmuu

9 3 Pa3paborka 9KOJIOTMYECKUX pelieHui c 5
ucnonbszoBanneM MK npsimoro ocmoca
CpaBHHTENBbHAs OIIEHKAa MapaMeTPOB OCHOBHOTO

10 3 YPaBHEHHS MacCOIIEPEHOCa ITPOLIECCOB EPTPAKLIUU U 2
MeMOpaHHOM dKCTpaKLUU

6.2 JlaGopaTopHble 3aHATHSA

JlaGopaTopHBIN MPAKTUKYM MO JUCHUIUINHE «Memopannvie KOHmakmopwsl» Y4eOHbIM
IJJAHOM HE MPETyCMOTPEH.

7. CAMOCTOSTEJIBHAS PABOTA

CaMocTtosiTenbHast paboTa MPOBOAUTCS C LETbI0 YIAyONIeHHs 3HAHUM MO JUCIUILINHE U
MpeyCMaTpPUBAET:

— O3HaKOMJICHHE U MPOpPabOTKy PEKOMEHOBAHHON TUTEPATyphl, pabOTy ¢ 3IEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKJIIOYas TI€PEBOJBI IMYOJHMKAIMA W3 HAYYHBIX JKYpPHAJIOB,
nuTUpyeMsbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEUIEHHUE OTPACITIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa 1o TeMaTuke TUCLUIUINHBI,

— TIOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PaOOT MO MaTepuaty JEKIIMOHHOTO Kypca;

— TOJTrOTOBKY K craue 3auema (3 ceMecTp) 1Mo AUCIUTLIHHE.

[InanupoBaHue BpEeMEHHM Ha CaMOCTOSTEIBHYIO paboTy, HEOOXOJAMMOrOo Ha HW3YYCHHE
JUCLMIUIMHBI, CTYJEHTaM JIy4ll€ BCEr0 OCYILIECTBISATH HAa BECh IEPUOJ HU3YUYEHUS,
npeaycMaTpuBasl MpPU ATOM PETYISIPHOE MOBTOPEHHE MPOMJIECHHOrO Marepuaina. Marepuad,
3aKOHCTICKTHPOBAHHBIA Ha JIEKIHSIX, HEOOXOAMMO PETyIsSpHO MIOIMOJHATH CBEICHHUSIMHU U3
JUTEPATYPHBIX HCTOYHUKOB, MPEJICTABIICHHBIX B paboueii mporpamme. [1pu paboTe ¢ ykazaHHBIMU
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MCTOYHHKAMH PEKOMEHIYETCS COCTAaBIATh KPAaTKUIl KOHCIEKT MaTepHuaia, ¢ 00sS3aTelbHBIM
¢dukcupoBanreM OnbIMOrpauIecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB J1JIs1 KOHTPOJISA
OCBOEHMA JUCIIUAITJIMHDbI

CoBOKyITHasE OIICHKAa [0 JUCIMIUIMHE CKIAQIbIBACTCS W3 OICHOK 32 BBITOJHEHUEC
KOHTPOJIbHBIX PaboT (MakcuMaibHas orieHka 100 Oaios).

8.1. IlpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIEr0o KOHTPOJIS OCBOEHUSI THCIUTLTHHbI
Jlisi TeKyIIero KOHTPOJSl MPEIyCMOTPEHO 2 KOHTPOJBHBIX PabOThL. MakcHMaibHas
OLICHKA 3a KOHTPOJIbHBIC paboThl 1 1 2 (2 cemectp) coctarisieT 30 6aJIOB 33 KAXKIYIO.
KonTposibHbIe padoThbl

Kontpoabnas Ne 1.

1. IlpuHuumne! knaccuukauu MEMOPaHHBIX KOHTAKTOPOB.

2. MexaHu3M THIPOAMHAMHYECKOTO PACCESHUS B CTATHYECKIX CMECUTEIISX.

3. lHBepcust coCTOsIHMSI IEPEHOCHMOr0 KOMIIOHEHTa Ha rpaHulle pas3jena ¢as.

4. ®U3HYECKUX CMBICI U CIIOCOOBI OTIPeICICHHSI YACIbHOM IIOMA I KOHTaKTa (ha3.

5. CoBMmelieHre pa3MepHOCTEN KOHIIEHTpaLUil B reTepoda3zHbIX MPOLECCaxX MACCONEPEHOCA.

7. Meroabl ompeneneHus CTaAMM AKCTPEMAJIBHOTO CONPOTHUBIIEHUS IIEpeHoca IpH
MaccornepeHoce.

8. CiocoObl MHTEHCU(UKAIIMKA MaccoTlepeHoca Ha cTaausax npomecca B MK.

9. MeToabl onpeeneHus 3acToMHbIX 30H B MK.

10. KoncrpykrusHbie pemenus MK.

11. Kakoil napamerp ompenenser yCTOHUYMBOCTh MEMOPAHHOI'O KOHTaKTOpa K 3aMayMBaHUIO B
IpoLecce dKCILTyaTauu?

12. Yem ompenensercst BHIOOp MaTepraia MEMOpaHbl AJsi MEMOPaHHON SKCTpaKuu?

13. Kakue ¢aktopsl BIUSIOT Ha KO3 (QULIMEHT Macconepeiadyl B MEMOPaHHON TUCTUILIALUN?
14. B yem 3akioyaercss NMPEeMMYILECTBO HCIIOJIBb30BAaHUS CIUIONIHBIX MEMOpaH B IpoLEeccax
CEJICKTUBHOTO IepeHoca?

15. OnumuTe OCHOBHBIE ATallbl MPOEKTHMPOBAHUS MEMOpPAHHOIO KOHTAKTOpa JAJIs MPOLECCOB
abcopOruu.

16. Kakoil »>(dexT oka3plBaeT yBEIMYEHHE MOPHUCTOCTH MeMOpaHbl Ha 3((EeKTUBHOCTh
Maccornepenoca?

17. Kakue mapameTpbl ONpPENENsIOT CEIEKTHMBHOCTb MEMOPAHHOTO0 KOHTAaKTOpa B IPOLEccax
nerasanun?

18. B uem paznuuus Mexay ¢(usnueckod M XUMHUYECKOH abOcopOuuelt B MeMOpaHHBIX
KOHTaKkTopax?

19. Kak Brusietr ruzipopoOHOCT MEMOpaH Ha MPOIecChl MEMOPAHHOM IKCTpaKIUU?

20. Kakne KOHCTpYKTHBHBIE 3JIEMEHTBI UCIOJIB3YIOTCS UIsl IPEIOTBPAICHUS 3aCTOMHBIX 30H B
MeMOpaHHBIX KOHTAaKTOpax?

KontpoabHas Ne 2.

. Pacuer nuHelHbIX conpoTuBienus Asmxenus ¢a3 8 MK.

. TpeboBanus k memOpanam B MK.

. Pacuer naBnenus npopeisa B MK.

. Bnustnue crenenu runpopuinbHOcTH MeMOpaH Ha 3¢ ¢dekTuBHOCTH paboTsl MK.

. AHnzotponust MemOpan B MK — nosib3a unu Bpe.

. TpeboBaHus k mopucToit cTpykrype memOpan aius MK.

. Pacuet mpouzBoautenbHOCTH MK ¢ HECETEKTUBHBIM IEPEHOCOM.

. @usnueckuii cMbica kodpuienta ycuneHus nepenoca B MK ¢ celeKTUBHBIM IEPEHOCOM.

03NN WN B
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9. BriustHME TONMIMIMHBI CIUIOMIHON MeMOpaHbl Ha ko3 durueHT Macconepeaaun B MK.

10. Ontumuzanus masl MK.

11. Kak pacnpenenenue pa3MepoB Mop MeMOpaHbl BIMsSET Ha CTaOWMIBLHOCTH MEMOpPaHHOTO
npoiiecca?

12. OOBsicHUTE MEXaHU3MBI IIEpEHOCa T'a3a Yepe3 MOPHUCTYIO U CILIOMIHYI0 MeMOpaHy.

13. Kakue MeTo/IpI HCTIONB3YIOTCS AJISl pacueTa AaBJIeHHs IPOpPhIBa B MEMOpPaHHBIX KOHTAKTOpax?
14. Kak BiuseT TOJIIMHA CIUIONIHOW MeMOpaHbl Ha 3((PEKTUBHOCTH MPOIIECCOB MEMOpaHHON
abcopbuun?

15. B ueM 0COOEHHOCTH MaccomepeHoca B MPHUPOAHBIX MAacCCOOOMEHHBIX KOHTaKTOpax II0
CPaBHEHHUIO C UCKYCCTBEHHBIMU?

16. Kak mogo6parh ONTUMANbHBIA PEXUM THIPOJUHAMHKHA B MEMOpPAaHHOM KOHTAaKTOpe IS
pouecca 3MyJIbIupOBaHus?

17. Kakue kpuTepuu UCHOIB3YIOTCS 17151 BBIOOpa MeMOpaH B Mpoliecce repBarnopanum?

18. Kak u3MeHs0TCA MapaMeTpbl MaccollepeHoca IpU J100aBJIEHUU MOBEPXHOCTHO-aKTUBHBIX
BeliecTB B pa3zy?

19. Kakue »KOJIOTHMYEcKHe MPEHMYIIECTBAa JAET HCIOJIb30BaHHE MEMOPAHHOTO JO3MPOBAHUS
peareHToB?

20. OOBsICHUTE POITb TEMIIEPATYPHI CPEJIBI B MPOIIECCE MEMOPAHHOM TUCTHILIISITIH.

8.2. BonpochI 1)1 HTOTOBOT0 KOHTPOJIsI 0CBOECHHUSI THCHHILUINHBI (3 ceMecTp — 3auent).
WTOroBslii KOHTPOJIb 110 AUCLUIUIMHE HE NIPELYyCMOTPEH.

q)OHI[ OLCHOYHBIX CPCACTB MNPUBEACH B BUAC OTACIBHOIO AOKYMCHTA, ABJIAIOLIICTOCSA
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa30BaTeJ'IBHOfI porpaMMal.

8.3. CTpyKTypa H npuMepsl O1J1eTOB 1IIs1 3auema (3 cemecTp).

Hrorossriit KOHTPOJIb MO AUCHUILIIMHE HE ITPEAYCMOTPCH.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. PexomeHnayeMas aureparypa
A. OcHOBHas1 TUTEpaTypa
1. CeurioB A. A. MeMmOpaHHOe pasjerieHue cmeceid. [IpoekTupoBanue u pacdet: ydeOHOe
nmocobue / A. A. Ceutios. - M.: JIEJIN, 2021. - 208 c.
2. Opuos H. C. [IpombinieHHOE MPUMEHEHHE MEMOPaHHBIX MPOIIECCOB: yueOHOE MOCcOOHe -
M. : PXTY um. [I.1. Menneneesa, 2013. - 111 c.

b. lonojiHuTEILHASA JIUTEPATYpPA

CutioB A.A. Beenenue B MeMOpanHyto TexHosoruto. — M., JleJIu npunt., 2007, - 207c.

2. OCHOBHBIC TMPOLIECCHI W alaparbl XUMHUYECKOW  TEXHOJOTHUH: Tocodue 1o
npoektupoBanuto / I'.C. bopucos, B.I1. bpsikos , FO.W. JIpiTHepckuii u ap.; Pex. FO..
JpITHEPCKUIL. - 2-€ u31., iepepad. u gor. - M.: Xumust, 1991. - 496 ¢

3. ®azpuioBa J[. U., Ulumkuna H. H., Apymnmun P. C., Kusnenko E. A. MemOpaHHbIe
MpoIecchl  paszeneHus:  ydeOHoe  mocobme. -  KaszaHckuii — HallMOHAIBHBIN
HCCIEeA0BaTENIbCKUM TEXHOJIOTUYECKHi yHuBepcurer, 2018. — 112 c.

=

9.2. PexoMeH1yeMble HCTOYHUKYU HAYYHO-TeXHUYECKOH nHpopManun
— Pazgarounblil WITFOCTPATUBHBIN MaTepHall K JCKIUSIM.
— IIpe3enTanuu K JIEeKIUSIM.
— Meroanyeckre peKOMEHIAIUH 110 BBITIOTHEHUIO JIA00OPATOPHBIX padoT.

Hay4Ho-TexHHueCcKue KypHAaJIbI:

— Xypnan «Bogoouuctka. Bogonoaroroska. Bogocnadxxenune» ISSN 2072-2710
— XKypnan «Xumuueckas [Tpomsinmennocts ceroans» ISSN 0023-110X

— XKypnan «Fibers» ISSN 2079-6439

— XKypnan «MemOpanbs! 1 MemOpanHbIe TexHomoruu» ISSN 2218-1172

Pecypchl nHpOpMaMOHHO—TENEKOMMYHUKAIMOHHOM ceTu VHTepHeT:
- http://www.membrane.msk.ru

- http://www.sciencedirect.com

- https://ru.espacenet.com/

- https://www.elsevier.com/

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT WA,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyto HOJIEPIKKY U3YyYEHUS JTUCLUTUTMHBI OCYILECTBISET
Undpopmannonno-6ubanoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpbIi
oOecrieynBaeT O0OY4YalOLUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYEeCKOH U Hay4yHOH
JUTEPaTypoid, HEOOXOMUMOHN /ISl OpraHW3aluyd 00pa3oBaTEIHLHOTO TpoIecca MO JAUCIUTLINHE.
O6muit 06vem MmHOTOOTpacieBoro Gouaa MBI na 01.01.2024 . cocraBnsier 1 559 436 k3.

®onp UBL] pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JaUTEpaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JaHUH, a TakkKe BKIOYaeT o(ulnaNbHbIe,
CIpaBOYHO-OMOIMOrpauueckre, CrneluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W MHPopMmaumonHele  u3ganui.  WBL[  oOecmeumBaer  gmoctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, UHPOPMALMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuatomuiicss obecrieueH CBOOOHBIM JTOCTYIIOM U3 OO0 TOYKH, B KOTOPOW
UMeeTcs JOoCTynm K ceth MHTepHeT W K 9JeKTpoHHO-OuOiamoreunoit cucreme (OBC)
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VYHuBepcuTeTa, KOTOpast COICPKUT PA3THIHBIC H3/1aHHS 10 OCHOBHBIM U3y4aeMbIM AUCIUITIIHHAM
U c(OpMHUpPOBaHA 10 COTJIACOBAHUIO C MpaBooOIagaTeNsIMi y4eOHOW U yuyeOHO-METOAMYECKON
JUTEPATYPHI.

Jnst  Oojee TOJHOTO M ONEPAaTUBHOIO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uHdopMmanmonHoro obciyxuBanus B MBI peanu3oBana TexHOIOTHS DIEKTPOHHON TOCTaBKH
JIOKYMEHTOB.

[TonHbli mNepeyeHb AIIEKTPOHHBIX HH(MOPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHHsl, IPEICTaBIEH B OCHOBHOI 00pa30BaTeIbHON IporpaMMe.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBI

B coorBercTBUM ¢ y4eOHBIM IIJJAHOM 3aHATHS 1O AUCHUILUIUHE «Memopannsie
KOHmMAaxmopwy NPOBOJATCS B (OpPME JICKIUOHHBIX, TPAKTUYECKUX 3aHATHH M CaMOCTOSITEIbHOM
paboThI 00YJArOIIETOCH.

11.1. O6opynoBanue, HeoOX0oauMoOe B 00pa3oBaTeIbLHOM Mpoliecce:

Ecnn HeoOxoauma HarmsgHas JIEeMOHCTpalysl KakuxX-TM0O MaTepHaioB, TO JUIs
CCMUHAPCKUX 3aHATHI HCIIOJIB3YIOTCA BJICKTPOHHLIC CPCACTBA ACMOHCTpAllMU, UMCIOIIHUECA Ha
Kagenpe: KOMIBIOTEP CO CPEACTBAMU 3BYKOBOCIPOU3BEICHUS, IPOEKTOP, SKpaH, HArJsIHBIC
00pa3iel MeMOpaH, MOJTyJIeH Ha HX OCHOBE M 00OPYIOBaHHUS.

11.2. IleyaTHBIE U 2JIeKTPOHHbIE 00pa3oBaTe/bHbIe H HH(POPMALMOHHBIE PeCyPChI:
JUis OCBOEHUS JUCUUIUIMHBI MCIIOJIB3YIOTCS CIEAYIOUIME IeYaTHbIE M 3JIEKTPOHHBIE
MH(OpPMaAIMOHHBIE PECYPCHI:
y4EOHUKH U y4eOHbIE ITOCOOMSI [0 OCHOBHBIM pa3jiesiaM JAUCHUILINHBL;
y4eOHO-MeTOInYECKUE pa3padOTKH KadeaAphl B IE€YaTHOM U 3JIEKTPOHHOM BH/JIE;
3JIEKTPOHHBIE MPE3EHTALUH K pa3/iesiaM JEKIIUOHHBIX JAUCIUIIIIH.

11.3. IlepeyeHsb JHIIEH3MHOHHOTO MPOTPAMMHOI0 00ecneYeHUs:

Cpox
PexBU3UTEI
HanmenoBanue KonnuecTBo OKOHYaHHS
Ne i/m JIOTOBOpa . .
MPOrPaMMHOTO TIPOTYKTa HoCTABKI JIALIEH3UH JNEeNCTBUS
JIALIEH3UH
Microsoft Office Standard Kontpakr 150 nuueHsuit 12 MecsieB
2019 Nel75- JUTSL aKTHBAIlAN (exxerosiHOE
B cocrage: 2629A/2019 ot Ha pabouymnx MPOJICHHE
e Word 30.12.2019 CTAHITHSIX HOJTHUCKY C
1 e Excel MpaBoOM
e Power Point mepexo/ia Ha
e Outlook OOHOBIEHHYIO
BEPCHIO
MPOYKTa)
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

Haumenosanue DopMbI U METOBI
OcHOBHBIC ITOKA3ATEJIHN OLIEHKH
pa3ieioB KOHTPOJIS M OLEHKH
Paszgen 1. 3naem:
KonTtakrops! — — Tlpuniunsl knaccupukanuun MemOpanusix | Ouenka 3a
armaparsl JUIA KOHTAaKTOPOB TI0 CTPYKType MeMOpaH, | KOHTPOIbHYIO PaboTy
00pa3oBaHus arperaTHomy COCTOSIHHIO das, | Ouenka 3a zauem
cMmeceit HaIPaBJICHUIO IEPEHOCA U CEIIEKTUBHOCTH,;
Ymeem:
— BeimonnsaTte pacueTsl apaMeTpoB
MaccorepeHoca, BKitouas Kod()pUIIUEHTHI,
COIIPOTHBIICHUS U TPOU3BOIUTEILHOCTH;
Braoeem:
— Ilpunnumamm  BbeIOOpa  MeMOpaH |
KOHCTPYKIIMH amnmapaTtoB Ui KOHKPETHBIX
3a/1ay.
Paznen 2. 3uaem:
WrxuHupuHT — OcHoBBI MaccomepeHoca B meMmOpanubix | OleHKa 3a
MeMOpaHHBIX KOHTaKTOpax,  BKJIHOYas  OCOOEHHOCTH | KOHTPOJBHYIO paboTy
KOHTaKTOPOB JBIKYIICH CHJIBI, kodddunuenta | OueHka 3a zauem
Maccorepeaayu u COIPOTUBIICHUS
MaccoIIepeHocy;

Ymeem

CrocoObl  mpoBefieHMsI  IPOLECCOB B
MEeMOpaHHBIX KOHTAaKTOpax: JO3MPOBAHUS,
OMYJIBTUPOBAHMS, SKCTPAKIIMH, JIEra3allny,
TUCTUIUIALMH, a0COpOLIMU M OCMOCa;
Beimonsare pacyeTsl napamMeTpoB
MaccomnepeHoca, BKIouYas Kod(pPHUIHUEHTHI,
COIIPOTHBIICHUS U IPOU3BOTUTEIHLHOCTD.
Pa3pabaTrIBaTh TEXHOJIOTUIECKHE
peleHus ¢ MCIIOJIb30BaHMEM MeMOpPaHHBIX
KOHTAKTOPOB.;

Bnraoeem:

Meroaamu pacyeTa MIomaad NOBEPXHOCTU
KOHTaKTa M  OLIEHKHM  CONPOTUBJICHUMN
MaccoIepeHocy.

HaBnikamMu BBISBIEHUST U YCTPaHCHUA
3aCTOMHBIX 30H B MeMOpaHHBIX
KOHTAaKTOpax.

Merogamu pa3pabOTKHM TEXHOJIOTUYECKUX
CXEM IPOLECCOB C  HCIOJb30BaHUEM
MeM6paHHLIX KOHTaKTOpOB.;
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Pazgen 3.
Turnbr MeMOpaHHBIX
KOHTAaKTOPOB

3naem:

Ymeem

[MpuHIMOBl KIacCU(pUKAIMA MEMOpPaHHBIX
KOHTAaKTOPOB II0 CTPYKType MeMOpaH,
arperaTHOMy COCTOSIHUIO ¢as,
HAIPaBJICHUIO TIEPEHOCA U CENICKTHBHOCTH,
CrnocoObl  TpoBeAEHUs]  IMPOIECCOB B
MeMOpaHHBIX KOHTAaKTOpax: IO3MPOBAHUS,
OMYJIBIUPOBAHUS, KCTPAKINH, JETa3aluH,
TUCTHUISINH, a0COPOLIMK U 0OCMOCa;
BemmonusTe pacdeTsl napaMeTpoB
MaccomnepeHoca, BKIoUYas Kod(PQHUIUEHTHI,
CONPOTHUBIICHUS U TIPOU3BOIUTEIBHOCTb.
Pa3pabarsiBaTh TEXHOJIOTUYECKUE
peuicHud C HUCIIOJIb30BAHUCM MCM6paHHBIX
KOHTaKTOPOB. ;

Braoeem:

HaBbikamu  BBIABIEHUA U YCTPAHECHUS
3aCTOMHBIX 30H B MeMOpaHHBIX
KOHTaKTOpax.

Merogamu pa3pabOTKHM TEXHOJIOTUYECKUX
CXeM TpPOLECCOB C  HCHOJIb30BaHHUEM
MEMOpPaHHBIX KOHTaKTOPOB.

[IpunnumamMu ~ BbeIOOpa  MeMmMOpaH |
KOHCTPYKIIUU anmaparoB JUII KOHKPETHBIX
3azad.

OueHka 3a
KOHTPOJIBHYIO PaboTy
OreHka 3a 3auem
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIsA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYLIECTBIISIETCSA B COOTBETCTBUH C:

— IlopsakoM opraHu3alMd € OCYLIECTBICHHS 0Opa30BaTENbHOW JIEATEIbHOCTH
1o 00pazoBaTebHBIM MPOrpaMMaM BBICIIETO O0pa3oBaHMs — MporpaMMamM OakajaBpHara,
nporpamMmaM croenuainuTera, nporpammam maructpatypsl (IIpuka3 MunucrepcTBa Hayku U
BhICIIEro obpazoBanus Poccuiickoii deneparmu ot 06.04.2021 Ne 245);

— IlonoxxeHneM O TOpPSJIKE OpraHU3alMd U OCYIIECTBICHUS 00pa3oBaTeIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BbBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanmaBpuaTta, NpOrpaMMaM CHEIHMAJIUTETa, IpOrpaMMaM MAarucTparypsl QenepaibHOro
roCy/IapCTBEHHOrO0 OIOKETHOrO 00pa3oBaTeNbHOTO YUYPEXKACHHUS BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TeXHOJIOTM4ecKuil yHuBepcuter umeHu .M. MenneneeBa», NpUHATHIM
pemiennem Yuenoro coera PXTY um. [I.1. Menaeneesa ot 28.12.2022, npotokoin Ne 5;

— MeronnyeckuMu peKOMEHAAlMsIMU 110 OpraHu3aluy 00pa3oBaTeNIbHOTO Mpoliecca AJis
0o0y4eHHs MHBAIUJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbs B 00pa30BaTeIbHBIX
OpraHM3alMsaX BbICIIEro 00pa3oBaHUs, B TOM YUCIIE OCHALIEHHOCTH 00pa30BaTeIbHOrO Mpolecca
(yTBepkaeHbl 3amecTuTenieM MuHucTpa obOpazoBanus u Hayku PO A.A. KiuMoBeiM OT
08.04.2014 No AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«MeMOpaHHbIe KOHTAKTOPbI»

OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl

18.04.01 Xumuueckass TEXHOIOIUSA

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'ILHOCTl/I)

«VHXUHUPUHT MEMOPAHHOTO Pa3/IeICHUs

HaumenoBanue OOIT

®opma 00yueHus: ouHas

Homep
OcHoBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHUS/ HOITOHEHUS
JIOIIOJIHEHHUS
IIPOTOKOJI 3aceJaHusl Y YEHOT O
1. coBeTa Neo oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBeTa Neo oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Neo oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOTO
coBeTa Neo oT
« » 20 1.
MPOTOKOJ 3aceaHusl Y UeHOro
coBeTa Neo oT
« » 20 1.
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MuHHMCTEpPCTBO HAYKH U BbIcIIero oopa3osanusi Poccuiickoii ®@enepanun
(enepanbHOe rocy1apcTBEeHHOE 0K0IKETHOE 00pa3oBaTe/IbHOE YUpPeKAeHUe
BbICIIETr0 00pa30oBaHUSA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaesneeBa

«YTBEPXKXIEHO»
Ha 3acelaHuK Y UYE€HOTO COBETA

npoTtokoin Ne 1 ot «29» aBrycra 2024 r.

PABOYASA TIPOT'PAMMA ANCHUITJIMHBI

«MeMﬁpaHHbIe MpouecChI pasac/JICcHus1 B IKOJI0TUN»

Hanpasienue noaroropku 18.04.01 Xumnuyeckasi TeXHOJIOTUsA

Marucrepckas nporpamma — « UHKHHUPUHT MEMOPAHHOT0 pa3/ejeHUusD)

KBasnimpukanus «Marucrp»

Mocksa 2024



[Iporpamma cocraBiieHa

K.T.H., IOLIEHT Kadenpsl MeMOpaHHO# TexHoioruu A.A. CBUTIIOB

[Tporpamma paccMoTpeHa 1 0100peHa Ha 3aceqannu Kadeapsl MeMOPaHHOM TEXHOJIOTHH
«08 » mas 2024 r., mporokon Ne 9




1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
1o HampaBieHuto  1oAroToBku  18.04.01 Xumuueckaa mexunonozua (PIOC  BO),
peKOMeHausIMl  MeToIMuecKo KOMHUCCMM U HAKOIUICHHBIM  OIBITOM MPETOJaBaHUs
JTUCHUTIIMHBI Kadenpoil memopannon mexnonozu PXTY um. JI.U. MenneneeBa. IIporpamma
paccuMTaHa Ha U3yYEHUE TMCLUUIUIMHBI B TeueHue 1 cemecTpa.

Jucuunnuna «Memopannvie npoyeccovl pazoeieHusn ¢ IK0a02uu» OTHOCUTCS K 4YacTH,
dopmupyeMoii yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOLICHUN YacTH yueOHOoro miana. [Iporpamma
JUCIHUIUIMHBL TpEeojaraeT, 4ro oOydJaroluecs HMEIOT TEOPETHUECKYI0 M MPaKTUYECKYIO
MOJATOTOBKY B oOjacTh MEeMOpaHHBIX W TPAAWIIMOHHBIX TIPOIECCOB pa3JEICHUs CMeceH,
MIPOMBILIIEHHOM 9KOJIOTHH.

eab AUCHMIUIMHBI — TOJYYEHUE CTYJIEHTaMH COBPEMEHHBIX 3HAHUM O MPUHLHUIAX
paboThl MEMOpPaHHBIX MPOLECCOB Pa3/CICHUs U UX MPUMEHEHHUH JJISl PELICHHS 3KOJOTHYECKUX
3a/1a4, BKJIFOYAsi OYMCTKY U ONMPECHEHHE BO/IbI, IEpepabOTKy MPOMBIIIICHHBIX CTOKOB.

3agayd  AUMCHMILUIMHBI — HAy4YuTh CTYACGHTOB pa3pabaTbiBaTh COBPEMEHHBIE,
KOHKYPEHTOCTIOCOOHBIE TEXHOJIOTUH JIJISl OUUCTKU U Pa3JeiCHUs KUIKUX CPel — CTOYHBIX BOJI
MIPOMBIIIJICHHBIX MIPOU3BOJICTB; OLIEHUBATH SKOJIOTMUYECKYI0 M SKOHOMHUYECKYIO 3 (EeKTUBHOCTh
MEMOpPaHHBIX TEXHOJOTHH B CPABHEHHUH C TPATUITMOHHBIMH METOJIaMU OYHUCTKH; ()OPMHUPOBAHUE
HABBIKOB MPOEKTUPOBAHUS MEMOPAHHBIX YCTAHOBOK U TEXHOJIOTHUECKHUX CXEM.

JucuuiumHa «MemopanHnble npoueccvl pa3zoeneHus 8 IK0I02UUY TIPETIONAeTCs BO 2
cemectpe. KoHTponp ycneBaeMOCTH CTYJEHTOB BEIETCS IO MPUHATOW B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

PaGouass mporpamMMa AUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AJIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M DJIEKTPOHHOIO OOYYEHHS IOJIHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPaBJICHO Ha HpI/IO6peTeHI/Ie CICAYIOIUX KOMIIeTEHIINI W
UHAMKATOPOB MX JOCTUKEHUS !



HpO(l)eCCI/IOHa.TIbHLIe KOMIICTCHIMU U HHAUKATOPLI UX JOCTUKCHUS

OcHoBanue
3amava o
. | OOBbekT unu 061IacTh Konun Kon n HanmeHoBanue (mpodeccrnonambHbII
npodeccnoHaTBEHOMI
CATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctxenus [1K CTaHJapT, aHAJIU3 OIbITA)
O060011eHHbIE TPYAOBBIC (DYHKIIMHT
Tun 3a1a4 npodeccHoOHATbHOI /IeATeIbHOCTH: HAYYHO-UCCJIEA0BATEIbCKUIH
Brimosinenue - XMMHUECKOE, [IK-2. Cnocoben «k | IIK-2.1 3Haer anroput™ | AHanu3 TpeboBaHUH K
(GyHIaMEHTAIBHBIX U | XUMHUKO- MOWCKY,  00paboTKe, | MOMCKA, OLEGHKH W aHaIm3a | MpodeCCHOHATHHBIM KOMIETCHIIHSIM,
MPUKJIAIHBIX PabOT TEXHOJIOTUYECKOe aHaIHU3y U | HAy4YHO-TEXHUYECKOH IPEIbABISEMBIX K BBITYCKHUKAM
MTOUCKOBOTO, MIPOU3BOJICTBO CUCTEMAaTH3AINH nHpOopMaUN HaIpaBJICHUS TIOJITOTOBKH Ha PhIHKE
TEOPETUYECKOTO U HayyHo-TexHH4eckod | [IK-2.2 Vwmeer o0000wmares u | Tpyaa, 00001IeHUE 3apyOEKHOTO
AKCIIEPUMEHTATBHOTO | - CKBO3HBIC BHJIBI UHPOpPMALUU II0 TEME | CHCTEeMaTH3UPOBaTh  HAy4YHO- | OIBITA, IPOBEICHUS KOHCYJIbTALUN C
Xapakrepa ¢ Uelblo npo(ecCHOHANbHOM | UCCIE0BaHUs, BBIOOPY | TEXHUYECKYIO HH(DOPMALIUIO BEAYUIMMH pabOTONaTEISIMH,
OTIpeICTICHUS JeSITeTbHOCTH B METOMK M CPENICTB [TTK >3 Bpageer HaBbIKaMmu 00BbETMHEHUSMU pei60ToILaTeJIeI71
TEXHUUYECKUX _ | mpoMbilLIeHHOCTH pelleHus 3aa4n COOTHECCHUS pesympratos | OTPACIH, B KOTOPOIi BOCTpeOOBaHbI
XapaKTepUCTHK HOBOH | (B cepe COGCTBEHHOI HayuHOi paGoTs ¢ | BPITYCKHUKH B PAMKaX HaNpaBJIeHHs
TEXHHKH, a TAK¥Ke OpraHu3alyy u OTEUECTREHHBIM 1 3apyGeKHpv | TOATOTOBKIL.
KOMILIEKCa paboT 1Mo | TPOBEICHUS OIBITOM 1o TeMATHKE
pa3paboTke Hay4YHO- iy — [IpodeccrnonanbHblil cTangapT
TEXHOJIOTUIECKOM MCCIIEIOBATEILCKUX «CrenuanmcT mo HayqHo-
JTOKYMEHTAIuU U OTIBITHO- UCCIIEIOBATETLCKUM U OTIBITHO-
KOHCTPYKTOPCKHX KOHCTPYKTOPCKHM pazpaboTKam,

pabot B 00nactu
XUMHAYECKOTO H
XUMHUKO-
TEXHOJIOTHYECKOT 0
IIPOU3BOJICTBA).

YTBEPXKACHHBIN NPUKA30M
MuHucTepcTBa TpyAa U COLUAIbHON
3amuThl Poccuiickon denepanuu ot
04.03.2014 Ne 121 n,

O6o006menHas TpyaoBas QyHKIHS

C. IlpoBenenue Hay4HO-
HCCIIEI0OBATENBCKHUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK.




C /01.6. OcymiecTBieHUEe HAYYHOTO
PYKOBOJICTBA IPOBEICHHEM
HCCIIEIOBAHUM 110 OTAEJIBHBIM 33/1a4aM
(ypoBeHb KBamubuKaum — 6)

Beinosinenue
(byHIaMeHTAJIbHBIX U
MPUKIIAJIHBIX PadoOT
MTOMCKOBOTO,
TEOPETUUYECKOTO U
AKCIIEPUMEHTAILHOTO
Xapakrepa ¢ Lelblo
oTpeeNeHUs
TEXHUYECKHUX
XapaKTePUCTHK HOBOM
TEXHUKH, & TAKXKe
KOMIUIeKca paboT Mo
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAIIH

- XumMudeckoe,
XHMHKO-
TEXHOJIOTHYECKOE
MPOU3BOJICTBO

- CKBO3HBIE BHIBI
npodeccnoHaTbHOM
JeSITeIbHOCTH B
MPOMBIIIICHHOCTH
(B cepe
OpTaHu3aIH U
MIPOBEICHUS
Hay4YHO-
UCCIIEIOBATEILCKUX
1 OIBITHO-
KOHCTPYKTOPCKUX
pabot B obactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/JICTBA).

I1K 4-

Crocoben
CaMOCTOSTEIIHHO
MIPOBOJIUTh HAyYHbBIC
HCCIICIOBAHMS,
CBSI3aHHBIE C
IPUMCHECHUEM
MEMOpPaHHBIX METOJIOB
pa3elieHus B
TEXHOJIOTHAX
Pa3IMYHBIX TPOIYKTOB,
B DHEPI'CTHKE U B
SKOJIOTHH

[1K-4.1 3HaeT buznko-
XHUMHAYECKHE OCHOBBI TIPOIIECCOB
Pa3ACICHUA KUAKHUX U I'a30BbIX
cCMeced MPHUHIMUIBI BBIOOpA |
OINTUMU3ALIUU rnapameTpoB
MIPOIECCOB

[1K-4.2 YmeeT ananu3upoBath
Y IPOrHO3UPOBATH BIIMSHUE
[apaMeTpoB MPOLIECCOB,
yCIIOBUH UCTIBITAHUH Ha
pe3yabTaThl pa3/ieJeHus U
KaueCTBO MPOYKTOB

11K-4.3 BnageeT TEXHUKOHN U
METOJIaMH OCYIIECTBICHUS
HayYHBIX UCCIICJIOBAHUN B
o0JacTu pa3feneHus cMecei

Ananu3 TpeboBaHMIA K

PO eCCUOHATHLHBIM KOMITETCHIIUSM,
MPEIBSBISEMBIM K BBITYCKHUKAM
HaIpaBJICHUS MOATOTOBKU HA PBIHKE
TpyZAa, 0000111eHNE 3apyOEKHOTO
OTIBITA, TIPOBEICHHSI KOHCYJIBTAIUI C
BEAYIIMMH pabOTONATEISIMH,
00beIMHEHUSIMHU pabOTOIaTENCH
OTpacii, B KOTOPOil BOCTPEOOBAHBI
BBIIMTYCKHUKH B PaMKaX HaIlpaBJICHHSI
TIOJITOTOBKH.

[IpodeccnonanbHbIM cTaHIAPT
«CrnienuanucT 1no HayyHo-
HCCIIEIOBATENbCKUM U OTIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTKam»,
YTBEPKICHHBIN ITPUKA30M
MuHucTepeTBa Tpy/Aa U COLMAIBHOU
3amuThl Pocculickont denepanuu ot
04.03.2014 Ne 121 H,

O060061eHHas TpyaoBas QyHKIUS

C. IlpoBenenue Hay4HO-
HCCIIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3paboTOK.

C /01.6. Ocy1iecTBieHUE HAYIHOTO
PYKOBOJICTBA IIPOBEICHNUEM
HUCCIIEIOBAHNN IO OTIAEIBLHBIM 3a1adaM
(ypoBeHb KBanmudukanuu — 6)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3name:.

— OcHOBHBIE BHUbI 3an$I3H€HI/Iﬁ IMPOMBIINIJICHHBIX CTOYHBIX BOA W MCETOJAbI HUX

00paboTKHw;

— DOKOJOTHYECKWE ¥ JKOHOMHUYECKHE AaCHEeKThl MPUMEHEHHs MeMOpaHHBIX

IIpONECCOB;

— Krnaccudukamuio MeMOpaHHBIX MPOIECCOB, UX CBOMCTBA U 0OJIACTH MPUMEHECHHSI.

Ymemy:

— BriOupats U 000CHOBBIBATH MPUMEHEHUE MEMOPAHHBIX MPOLIECCOB JJIsl PELICHUS

OKOJIOTHYCCKHUX 3aJa4,

— PaccuunThiBaTh MapamMeTpsl U XapaKTEPUCTUKH MEMOpPAHHBIX CHUCTEM, OLIEHUBAThH

ux 3¢ (HEeKTUBHOCTD,

— IIpoBoauTh GU3NKO-XUMUYECKHI aHAJIN3 IPOMBIIIJICHHBIX CTOYHBIX BO/I.

Braoemy:

— Haspikamu IMPOCKTUPOBAHUA U ONITUMH3ALIUN MCM6paHHBIX CHUCTEM IJId OUYHUCTKHU

IIPOMBIIIJIEHHBIX CTOYHBIX BOJ;
— Haspikamu paboThl ¢ HOpPMAaTUBHO-TEXHUYECKON JOKYMEHTALIUEH;

— MeTtogaMu TUarHoCTUKHU 3arpA3HCHUSA M€M6paH n BBI60pa CIoco0OB UX OYHCTKH.

3. OFBbEM JUCHUILIMHBI U BUJIbl YYEBHOM PABOThI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan, | Acip.
3E
q, q,
O0masi Tpy10€eMKOCTb 1M CHUIITHHbBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,42 51 38,25
B TOM 4ncJje B (popMe NPaAKTHYECKOI MOATOTOBKH 1,42 51 38,25
Jlekuun 0,47 17 12,75
[Tpaktuueckue 3ansatus (113) 0,94 34 25,5
CamocrosiTesibHas padoTa 1,58 57 42,75
CaMocTosITeNbHOE U3YUYEHHE Pa3/IeTIOB JUCIIUILIMHBI 1,58 57 42,75
Bua KoHTpOJIA:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOYHAsI aTTECTAIHSI 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH




4. COAEP KAHUE JUCIUIIJINHbI

4.1. Pa3gespl AMCHUILIMHEI U BUABI 3aHATHI

AKkazieM. 4acoB

Ne IIpak. Cam.
wn Pa3znes nucuumInHbI Bcero Jlekuunu I paGora
Pa3nea 1. O01mas xapakTepucTHKA
1. | cTOYHBIX BOJ MPOMBIILJIEHHBIX 14 2 2 8
npeanpusaTHH
> Paznen 2. Oﬁpame}mue ¢ pa3jIMYHbIMHU 37 5 6 19
BHU/IAMU 3arpsi3HeHU i
3 Pa3znes 3. HopmaTuBHoe 06ecneqeﬂune 26 4 5 14
pa3padoTKH OYMCTHBIX COOPYKEHH I
n Paznen 4U Pa3paboTka KOMILIEKCHBIX 31 5 24 16
peuleHui
HUTOoro 108 17 34 57
9K3aMeH 36

UTOT'O 144




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Pa3nges 1. O01masi XapakTepHCTHKA CTOYHBIX BOJ MPOMBILICHHBIX NPeANPHATHIA
OOBeM CTOKOB pa3IMYHbIX OTpaciei.
XapakxTep 3arpsi3HeHUH 10 OTPaCIIsM.
[lepedyenp TUNOB 3arpsi3HeHUH (0003HAYEHUs, Pa3MEPHOCTH, TOKCUYHOCTh, METOIbl aHAIN3A,
XUMHYECKast MPUpo/a, HOPMBI CyIIIECTBOBAHHS U T.1.).
Bo3MmorkHbIe cr1ocoObl yTUIM3ALMN KaKI0ro Tuna (YHUUTOXKEHHE, 3aXOpPOHEHUE, IIpEeBpallieHue,
IIOBTOPHOE UCIOJIb30BaHUU, BTOPUUHOE ChIPHE).

Paznen 2. O6pamenue ¢ pa3iM4HbIMM BUIAMH 3arpsi3HeHU i

[lpupoga u  (pakUMOHHBIA COCTaB 3arpsA3HEHUN  (MHUHEpaJbHbIE U  OPraHUYECKHUE,
MHUKPOOPTaHU3MBbI, BHYTPEHHSSI CTPYKTYpa, B3aHMMOACUCTBUS CO CpPEAOH M TOBEPXHOCTSIMH,
croco0bl U3MEPEHUs pa3Mepa YacTHULl, CIIOCOObI U3MEPEHNUs 3apsAja YacTUll, KOJJIOUIbI, B3BECH,
CYCIICH3HUN).

TexHOMOrMM BBIAEICHHUS CYCIIEHAMPOBAHHBIX 3arpsi3HEHUM (OTcTaMBaHME, LEHTPOOEKHAs
cemapauus, (QuiabTpoBaHWe, (QIOTALUSA, KOATYISAIMA,  (DIOKYyIsAuMsA, XUMHYECKOE U
JIEKTPOXUMHUYECKOE 00e33apaKUBaAHKE).

TexHUYECKHe cpeicTBa BbIACTICHUS (PEIIeTKH, CETKU, CUTA, (PUIBTPHI, IIECKOJIOBKH, OTCTONHUKH,
¢ioTaTopsl, cenapaTopbl, THAPOLUKIIOHBL, 00€33apakuBald TEPMUYECKHE U YIbTPa(UOIETOBBIE).
OOparienue ¢ AMyJIbIMPOBAHHBIMU 3arPSI3HEHUSMH.

[Tpupona, oOpa3oBaHue, YCTOHYMBOCTb SMYJIbCHM (XMMHUYECKMH COCTaB, pa3Mephbl Kallelb,
CIOCOOBI U3MEPEHUS, KOAIECICHIINS, B3aUMOJICHCTBUE C TOBEPXHOCTSAMH, 3aMACITHBAHUE).
TexHOMOrMM BBIACTCHUS SMYJIbIMPOBAHHBIX 3arps3HEHUN (pacciioeHHe, LEHTPOOeKHas
cenapanusi, QIOTaIus, CTa0MIH3aIKsI Karelb, QUIbTPaIus ).

TexHuueckue  cpeacTtBa  BblIeNeHUS  (HE(TEJOBYUIKH,  JKUPOJIOBKH,  CENaparophl,
KOaJIeCIUPYIOIIUE PUITBTPHI).

DU3UKO-XMMUYECKHE OCHOBBI PACTBOPEHUS I'a30B (B3aMMOJEHCTBHE C BOJOM, 3aBUCUMOCTH OT
BHEIITHUX TTAPaMETPOB).

TexHomoruu M ycTpoiicTBa Jerazanuu (Bo3JeilcTBUE TeMmIepaTypoil, JaBieHHEM, IpPOIyBKa
WHEPTHBIM Ta30M, XHMUYECKOE CBS3BIBAHUE).

DU3UKO-XMMUYECKHE OCHOBBI PACTBOPEHUS (AMCCOLMALMSL, THIpATaLHsl, BIMSIHUE TEMIIEPaTypBHl,
BJIMSTHAE KUCIIOTHOCTH CPEJIbl, TPOU3BEICHNE PACTBOPHUMOCTH, TIPUHIIMITHEI KPUCTAJUIN3AIINN ).
TexHOoJI0rMM BBIACTICHUS HEOPIraHUYECKUX 3arpsi3HEHUH (MOHOOOMEHHas aficOpOIIHs, SKCTPAKIIMS,
TUCTUJUISAINS, PEareHTHAs KPUCTAIUTH3AIINS).

TexHuueckue cpecTBa BblAeNeHUs (a1copOephl, SIKCTPAKTOPHI, BBIIAPHBIE allaparkl, 03aTOPHI,
CMECHUTENN).

OU3UKO-XMMUYECKHE OCHOBBI PAaCTBOPEHUs (OPraHUYECKHE 3JIEKTPOJUTHI, MOJUIIEKTPOIMTHI,
THIpATaIs MOJIIPHBIX MOJIEKYJI, HACHIIIEHNE H HEOTPAaHNYEHHOE CMEIIICHNUS).

TexHOJIOrMM BBIJACNCHHUSI OPraHUUYECKUX 3arpsi3HEHUN (MOJEKyJspHas aacopOIus, SKCTPaKIMs,
pexTuduKanys, oKuciaeHue, OMOJI0ruuecKkas OUUCTKA, AIEKTPOOKHUCIEHHUE).

TexHuueckue cpeacTBa BblAETICHUS (a71cOpOephl, IKCTPAKTOPHI, PEKTU(PHUKAIIMOHHBIE KOJIOHHBI,
030HATOPBI, OKUCIIUTEIILHBIE PEAKTOPHI, a9PATOPHI).

Pa3nen 3. HopmaTuBHOe o0ecnieueHune pa3padoTKH OYMCTHBIX COOPYKEHU

Hopmbl cOpoca ouniieHHON BOABI (B BOJOEMBI, Ha TPYHT, B MO/A3EMHbIE BOJOHOCHBIE CIIOH, B
KaHaJM3aluIo, BO3BPAT B IPOU3BOJICTBO).

HopmatuBbl Ha yTWIM3AaIMIO KOHIIEHTPATOB 3arpsi3HEHUH W BTOPHYHBIX 3arps3HEHUN
(3aX0p0H€HI/Ie, caadya B MMPOMOTXOJbI, XpaHCHHUEC Ha HpOMBIIHHeHHOﬁ IIomanakKke, AIUTCIBbHOC
XpaHEeHHE B KOHAMIIMOHUPOBAHHOM COCTOSHHE, XpaHEHHE B TIPyAax, HCIOJIb30BaHHE Kak
CBIPBEBOTO pecypca).

Tapudukarus cOpocoB OYMIIEHHOMN BOBI M KOHIIEHTPATOB.

Pa3nen 4. Pa3pa6oTka KOMILIEKCHBIX pellleHui



Bo3smoxkHocTH ~ MeMOpaHHBIX — MPOLIECCOB  pa3/iefieHUs] B TEXHOJOTUAX  MepepadoTKU
MPOMBINIJICHHBIX CTOKOB (MUKPOQWIBTPAIUS IS BBIACICHUS KOJUIOMIHBIX W B3BEIICHHBIX
3arpsi3HEHUH, yabTpauIbTpalys [Uisl BbLACIEHUS PACTBOPEHHBIX BBICOKOMOJEKYIISIPHBIX
coequnenuii (BMC), HanopuipTpasi 1 0OpaTHBI OCMOC — JUIi OYUCTKH OT MHHEpPaIbHBIX
KOMITOHEHTOB, JIEKTPOAUATIN3 — JISl BBIICICHUS SJIEKTPOJIUTOB U MOIYUESHUS KUCIIOT U HIeNI0ueH,
MeMOpaHHBI OHMOpEaKTOp MJsl yCOBEPIICHCTBOBAHUS OHMOOYMCTKH, peareHTHO-MeMOpaHHOE
pasziesieHue sl CeIEKTUBHOTO BbIICTICHUS 3arps3HEHUN.

OrpanuyeHus TNpH HCIONB30BaHMKM MeMOpaH ((oyiaMHTr, KOHIEHTpAIMOHHAS IOJIAPH3AIN,
XUMHUYECKasi U MUKpOOHas Aerpaianus MeMOpaH, npeieibl KOHIIEHTPUPOBAHUS 3arpsA3HEHUN ).
TexHonornuecknue pemeHus Al CHATUS OrpaHUuYeHul (IpeIBapUTEIbHOE OCBETIEHHUE CTOKOB,
Jerasaiusi, CTepuiIn3alys, BBEICHHE HHTMOMTOPOB, HOPMHUPOBAHHE KUCIOTHOCTU, OKHCICHHE
OpraHuKH, 00€3KeIe3UBaHNE, YMITUCHUE).

BapuaHTbl TeXHOIOTHYECKMX coYeTaHUl ((PpuiapTpanus-MeMOpaHHbIe MPOLECCHl, KOATYISIUsI —
OTCTanBaHWE — MEMOpaHHbBIE IPOLECCHl, OKUCIEHHE OpPraHMKH — MeMOpaHHBIE MPOIECCHI,
bunpTpamuss — MukpodunsTpamuss — OO, OO — 3], OO — BeImapuBaHHWE KOHIICHTPATA,
obe3zxenesuBanue — 00).

Ob6ecconuBanue u koHueHTpuposanue (00, D/, M/I).

BriBenenue oprannueckux 3arpsisHenuit (YO, [1B).

BriBeieHre KoJIOUIHBIX 3arps3HeHuit (M®).

BriBenenue neneBbix komnoHeHTos (PMP, 3/IEM).

Wuble mpenmyIiecTBa MEMOPaHHOTO pa3jeseHus (000pyaoBaHue, HaJIEKHOCTh, CTOUMOCTB).
Pa3paboTka TeXHOIOrM4YECKON KOHIENIIUU PEILIECHUS.

W3ydeHne rupaBIuvecKoi cXeMbl POU3BOICTBA (BBOJ, CIHUSHHE, pa3/IeieHre, BEIBOJI IOTOKOB
[0 TEXHOJIOTMYECKON CXeMe; ONpENeleHUE IOJTHOI0 XMMHUYECKOrO0 M JAMCIEPCHOIO COCTaBa
CTOKOB; OIPEeJIeJICHHE TOUEK MOCTYIUICHUS KaXKJJ0TO KOMIIOHEHTA B BOAY).

BrlsiBeHrE BO3MOKHOCTEN UCKITIOYEHUS IIOTOKOB C LEJIbIO UX JIOKATbHON OYUCTKH (OIpEeIeHNE
BO3MOXXHOCTEH HCKIIIOUEHHUSI TOCTYIUICHUS KaXXJAOr0 KOMIIOHEHTa B BOJY; OIpeielieHue
XUMHUYECKOI'0 COCTaBa Ka)KJOro pa3/IeJIeHHOI'O MOTOKA; ONPEJECIEHNE BO3MOXKHOCTEH BO3BpaTa
OUYHUIICHHON BOJBI U KOMIIOHEHTOB Ha MPOU3BOJICTBO C YU€TOM TpeOOBaHUI B BO3BPATHOM BOJIE U
K BO3BPaTHBIM KOMIIOHEHTaM).

Pa3paboTtka TexHonoruit nepepaboTku (OYMCTKH) KaXKI0T0 pa3AeeHHOTo O0ToKa (onpeaeaeHue
KayecTBa OYMIIIEHHON BOJBI U MOJy4ae€MbIX KOMIIOHEHTOB; PEIlIEHNE BONPOCOB O JalbHEWUIIEM
oOpalleHnn ¢ OYMINEHHON BOJON (cOpoc B KaHaIM3alMio, COPOC B BOJOEMBI, NepeKaulBaHUE
JIpYTMM MPOU3BOJIUTENSIM); PELIEHUE BOMPOCOB O JalbHEMIIEH YTHIM3AalUM KOHIIEHTPAaTOB
(mepenaya B IPOMOTXO/bI, 3aXOpPOHEHUE, COPOC B OTCTONHHUKH, KOHIIECHTPUPOBAHUE, peaTu3alius
JIPYTUM I0JIb30BATENISAM).

Pa3zpaboTka TEXHHYECKOTO TMPOEKTa U TEXHMKO-IKOHOMHUYECKOro 0O0OCHOBaHMs (pacder
MaTepualbHOrO OajnaHca, MoJ00p PEKOMEHAYeMOTro 00opyAoBaHUs, 00OCHOBaHUE TpeOOBaHUM
HopMatuBoB HJIT, osTambl corjzacoBaHuss TEXHMYECKOTO IIPOEKTa B KOHTPOJIUPYIOLIMMHU
OpraHaMH, pacyeT KamuTaJIbHbIX U SKCIUTyaTallUOHHBIX 3aTpar).

[Tpumeps! peanu3an MEeMOpPaHHBIX IPOLIECCOB B OUUCTHBIX COOPYKEHHSX.

[TepepaboTka CTOKOB raJIbBAaHUKH.

[TepepaboTka pannoakTUBHBIX cTokoB ADC.

OuncTka cTOKOB (hapMalleBTUYECKUX MPEATIPUATHI.

[TepepaboTka CTOKOB NPEANPUITHIN MUIEBON OTPACIIH.

OuncTKa CTOKOB TEKCTHUIIBHON TPOMBIIIEHHOCTH.

OuncTKka CTOKOB He(TenepepaboTKu.

[TepepaboTka CTOKOB MpavYeUHBIX.

OuncTKa TMBHEBBIX CTOKOB.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare ocBOSHUS TUCIUIIINHBI CTYACHT JOJIKCH: PaneH Paszz[en Pa33ﬂen Pasi[eﬂ
3HaTh: (nepeuensv u3 n.2)
1 | OcHOBHBIC BUJIBI 3arPsI3HEHUN MPOMBIIIUICHHBIX CTOYHBIX BOJI M METO/BI X 00pabOTKH; + +
2 | DKonoruyeckre u 5JKOHOMHYECKHE aClIeKThl IPUMEHEHHUS] MEMOPaHHbBIX MPOIIECCOB; + +
3 | Knaccudukanuio MeMOpaHHBIX MPOIECCOB, X CBOMCTBA M 00JIaCTH IPUMEHCHHSI, + +
Ymersb: (nepeuens usz n.2)
4 Bri6upaTth 1 000CHOBBIBATH TPUMEHEHHUE MEMOPaHHBIX MPOLIECCOB ISl PEIICHUS SKOJIOTHUECKUX + + +
3ajay;
5 PaccuntbiBaTh mapaMeTpbl M XapaKTEPUCTHKH MEMOpaHHBIX CHUCTEM, OIEHUBaTh HX + +
3¢ (HEKTHBHOCTD,
6 |IIpoBoauTh U3HKO-XMMHUYECKUN aHAINU3 MPOMBIIUIEHHBIX CTOYHBIX BOJI. + +
Baanern: (nepeuens usz n.2)
7 HaBbikaMu mpoeKTUPOBAHUS U ONITUMHU3AIMHA MEMOPAHHBIX CUCTEM ISl OYMCTKHU MPOMBIIIEHHBIX + + + +
CTOYHBIX BOJI,
8 |HaBpikamu paboOThI ¢ HOPMATUBHO-TEXHUYECKON JTOKYMEHTAIIUEH; + +
9 |MeroaaMu TUArHOCTHKY 3arps3HEHUsS MeMOpaH U BRIOOpa CIOCOO0B UX OYHCTKH. +

B PE3YIBTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH HpI/IO6peCTI/I CICOYIOIUC npod)eccuonaﬂbnble Komnemenuuu u uHOuKamopbt ux

docmudicenus: (nepeuens u3 n.2)

Koa u nanmenoanue IIK
(nepeuens u3 n.2)

Kox ¥ HaMMeHOBaHHMe WHIAMKATOPA JAOCTHKEHHUSI
MK (nepeuens uz n.2)

10

[IK-2. Cnocobern k momcky, oOpaboTke,
aHaM3y W CHUCTeMaTH3alMil  Hay4YHO-
TEXHUYECKOH uHpoOpManuu 1O  TeMe
WCCIIeIOBaHMs, BEIOOPY METOAMK U CPEICTB
peleHus 3agauu

[1K-2.1 3naer anropuT™M rnomcka, OlleHKH 1 aHaIu3a

+ + + +
HayYHO-TEXHUYECKON MHpOpMaIuu
[IK-2.2 YMmeer o0000mars W CHCTEMaTHU3UPOBATH +
HayYHO-TEXHUYECKYI0 HH(OPMAIIHIO
TIK-2.3 Bmageer HaBBIKaMU COOTHECCHUS
pe3yNbTaTOB COOCTBEHHOW HAayYHOW paboThl ¢ +

OTCYCCTBCHHBIM U Sapy6e)KHI)IM OITIBITOM  IIO
TEMATHUKE NCCIICAOBAHUA

10



11

I1K 4-

Crnioco0eH caMOCTOATENbHO TPOBOAUTH
Hay4YHBIC HCCIICIOBAHNUS, CBA3aHHBIE C
MPUMEHEHHEM MeMOpPaHHBIX METOJIOB
pa3zesieHust B TEXHOJIOTHSX Pa3IndHbIX
IIPOAYKTOB, B DQHEPIE€TUKE U B DKOJIOTUU

I[IK-4.1 3Haer (UBHUKO-XUMHYECKHE  OCHOBBI
MPOLIECCOB pa3/IeNiCHUs KUJIKUX U Ta30BbIX cMecei
MIPUHLMIIBI BhIOOpAa M ONTHUMH3ALUHU I[apaMETPOB
IIPOLIECCOB

[1K-4.2 YmeeT aHanu3upoBaTh U MPOTrHO3UPOBATH
BIIMSIHUE MTApaMETPOB IIPOLIECCOB, YCIOBUI
WCIIBITAHUN Ha Pe3yNIbTaThl pa3JesieHus U KayeCTBO
MPOJIYKTOB

T1K-4.3 Brnageer TEXHUKONA 1 METOLAMU
OCYIIECTBIICHUS HAYYHBIX HCCIICIOBAHUN B 001aCTH
pas3elIeHus CMecei

11



6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

Ne i/t

Ne pazpnena
TUCIUILINHEI

TeMbl NPaKTUYECKUX 3aHATUN

Yacel

1

OO011ast XxapakTepUCTUKA CTOUHBIX BOJ
IIPOMBILUICHHBIX IIPEANPUATHN

OO6parienue ¢ CycrieHJUpPOBaHHBIMU U
AMYJIbTUPOBAHHBIMU 3arpsI3HCHUSIMU

OO6partrenrie ¢ paCTBOPEHHBIMU ra3aMu U
HEOPraHUYECKUMHU 3arpsi3HUTEISIMU

OO6parrenrie ¢ paCTBOPEHHBIMU OPraHUYECKUMU
3arpsi3HEHUSIMU

HopmaTtuHoe obecriedyenne pa3paboTKy OUUCTHBIX
COOPYXKEHHI

[ToTeHunanbHbIe BO3MOKHOCTH MEMOPAHHBIX
nporeccoB pazaenenus. OdecconnBanue u
KOHLICHTPUPOBAHUE, BBIBEJACHUE OPIraHUYECKUX
3arpsA3HECHHIN

HOTCHIII/IaJII)HI)IC BO3MOXXHOCTH M€M6paHHI>IX
IMponcCCOB Pa3ACICHUA. BBIBG)ICHI/IC KOJIJIOMHBIX
33.Fp$[3H6HHI>i, BBIBCACHUC LICJICBBIX KOMIIOHCHTOB

I/I3yquHe FHHpaBHHqCCKOﬁ CXCMbI ITPOU3BOJICTBA

BrigBiieHre BO3MOKHOCTEN UCKITFOYEHUS TOTOKOB C
LEJBI0 UX JIOKAJIbHONU OYUCTKHU

10

[Tpumepsl peanu3zanuu MEMOpPaHHBIX IPOLIECCOB B
OUYHUCTHBIX coopyxkeHusx. [lepepaboTka cTOKOB
raJbBaHUKH.

11

[Tpumeps! peanu3zan MEMOpPaHHbBIX MIPOIIECCOB B
OUHCTHBIX COOPYKEHUX. OUNCTKa CTOKOB
(bapMalieBTUYECKUX TPEATNPUITHH.

12

[Tpumepsl peanu3anuu MEMOpPaHHBIX MPOLIECCOB B
OUYHUCTHBIX coopyxkeHusx. [lepepaboTka cTOKOB
IIPEANPUITHI UILEBOU OTPACIIN.

13

[Tpumeps! peanu3ani MeMOpPaHHbBIX MIPOIIECCOB B
OUHCTHBIX COOPYKEHUAX. OUNCTKA CTOKOB
TEKCTHJIbHOW MPOMBIIIIJIEHHOCTH M NTPay€yHBbIX.

14

[Tpumepbl peanu3any MEMOpPaHHBIX MTPOIIECCOB B
OYMCTHBIX COOPYKCHHUAX. OunCTKa CTOKOB
HedTenepepaboTKu.

15

[Tpumepsl peanu3anuu MEMOpPaHHBIX IPOLIECCOB B
OUYHCTHBIX COOPYKEHUAX. OUNCTKA JTMBHEBBIX
CTOKOB.

6.2 JlabopaTopHbIe 3aHATHSA

JlaGopaTopHbIN MPAKTUKYM MO JUCIUIUINHE «Memopanuvle npoueccol pazoeieHus 6
9K0102uu» Y4eOHBIM IIAHOM HE TIPEyCMOTPEH.
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7. CAMOCTOSTEJIBHASA PABOTA

CamocTosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIrayOneHHsl 3HAaHUHM MO JUCHUILIMHE U
MpeayCMaTpUBAET:

— O3HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAHHON JUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYash TIEPEBOABI NYyOJMKAIM W3 HAYYHBIX IKYpPHAJIOB,
muTHpPYyeMBIX B Oazax Scopus, Web of Science, Chemical Abstracts, PHII;

— TOCEIIEHUE OTPACIEBBIX BHICTABOK H CEMHUHAPOB;

— yuactue B cemuHapax PXTY um. M. MenzeneeBa o TeMaTuKe TUCIUILIMHEI,

— TMOATOTOBKY K BHITIOJTHEHUIO KOHTPOJIBHEIX PabOT 10 MaTepually JIEKIIMOHHOTO Kypca;

— TOATOTOBKY K ca4e yk3amena (2 ceMecTp) 1o AUCIHUIIHHE.

[TnaaupoBaHue BpPEMEHHM HA CaMOCTOSITEIBHYIO PabOTy, HEOOXOAMMOIO Ha HW3YYCHHUE
TUCIHUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BEChb MEPUOJ HU3YYCHUS,
npeaycMaTpuBas MPU 3TOM PETYJIPHOE TOBTOPEHHE IMPOMJAEHHOrO0 Marepuana. Marepuad,
3aKOHCIIEKTUPOBAHHBII HA JIEKUUAX, HEOOXOIHWMO PEryjsipHO JOHOJHATH CBEACHUSIMH U3
JTUTEPATypPHBIX ICTOYHUKOB, IPEIICTABICHHBIX B pabodeii mporpamme. [1pu pabote ¢ ykazaHHBIMU
HUCTOYHUKAMU PEKOMEHAYETCS COCTABJIATH KpPAaTKUW KOHCIEKT MaTepuaia, ¢ 00s3aTelbHBIM
dukcupoBanreM OnbIMorpadhuIecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

CoBOKyIHasi OllEHKA 110 JHMCIUIUIMHE CKJIAJIbIBACTCSI W3 OICHOK 3a BBINOJIHCHHUE
KOHTPOJIBHBIX paboT (MakcuMmalibHas oreHka 60 0auioB), W MTOTOBOTO KOHTPOJsS B (opme
Ik3amena (MakcuMaibHas orieHka 40 6asioB).

8.1. IlpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIEr0 KOHTPOJISI OCBOEHUSI THCIUTITHHbI
JUIs TeKymiero KOHTPOJS TPEAYCMOTPEHO 3 KOHTPOJIBHBIX paboThl. MakcuMmabHas
OLICHKA 332 KOHTPOJIbHBIC paboThl 1, 2 u 3 (2 cemectp) cocraniseT 20 6AIIOB 3a KAKAYIO.
KoHTpoabHbIE padoThI

Kontpoabnas Ne 1.

. Kakue oTpacinu npombIIIEHHOCTH MTPOU3BOAAT HAUOOJIBIINI 00bEM CTOUHBIX BOA?
. Kak knaccudunupyrorces 3arps3HeHUs: CTOUHBIX BOJ I10 OTpaciisiM?

. Kakue mapameTpsl onpenensitoT TOKCUYHOCTD 3arpsi3HEHUI?

. Kakue meroas! HCIOIB3YIOTCS ISl aHAIN3a XMMUUYECKOTO COCTaBa CTOKOB?

. Kakue cymiecTByoT METO bl yTUIIN3ALIUN CTOYHBIX BOJ?

. Kak Bnusier xapakrep Npon3BOACTBEHHOT'O IPOIIECCA HA COCTAaB CTOYHBIX BOA?

. Kakue mapameTpbl BoJbl ONPENEIAIOT CTENEHb 3arPA3HEHHOCTH?

. Kak knaccudunupyrorcs MeTosl 00pabOTKH CTOUHBIX BOJ 110 YPOBHIO OYMCTKH?

. Kakue dakTops! BIust0T Ha BEIOOP TEXHOJIOTMH YTUIIU3ALUN CTOKOB?

10. Tlouemy MOBTOpPHOE HCHOJb30BAHME CTOYHBIX BOJ CTAHOBHUTCS BAXKHBIM B COBPEMEHHBIX
TEXHOJIOTHX?

11. B ueM paznuune MeXAy B3BECAMH U CyCHEH3USAMU?

12. Kakne MeTo/Ibl MPUMEHSIOTCS JUTSl U3MEPEHUS pa3Mepa YacTUIl B CTOYHBIX BOJax?
13. Ha3oBuTE OCHOBHbIE TEXHOJIOTUH Y/IAJICHUS CYCIICHIUPOBAHHBIX 3arps3HEHUH.
14. Kak paGoTatoT OTCTOMHUKHU U MECKOJIOBKU?

15. Yem paznuuaroTcs Koaryasuus U GIoKyIsus?

Kontpoabnas Ne 2.

1. Kak remnepatypa BIusieT Ha paCTBOPUMOCTb T'a30B?

2. Kakue MeTo/TbI fieTa3aliiy IPUMEHSIOTCS TSI OYUCTKH BOIBI?

3. UeM npojiyBKa HHEPTHBIM Ta30M OTJIMYAETCS] OT XUMHUECKOTO CBSA3bIBAaHUS ra3oB?

O OO NO DN W —
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4. Kak ompenensiercss KOHIICHTPAIHs paCTBOPEHHOTO Kucaopoaa?

5. B uem ocoGeHHOCTH pabOTHI iera3aTopoB?

6. Kakue ra3pl yaiie Bcero npucyTCTBYIOT B IPOMBIIUIEHHBIX CTOYHBIX BOJIaX?

7. Kak naBieHue BIUsET Ha CKOPOCTh PaCTBOPEHMSI raza B Bojie?

8. [louemy BakHa jerazainus BOJAbI IEpe]] €€ UCIOJIb30BAHUEM B

TEXHOJIOTHYECKUX Mpoleccax?

9. Kakoit meTon nerazanuu sBisieTcsi Hanbosee d3HeprodPheKTUBHBIM?

10. Kakue npo0aeMbl MOTYT BO3HUKATh MTPH U30BITKE PACTBOPEHHOTO KHCIOPOAa B Bojie?
11. Yro Takoe mpou3BeICHUE PACTBOPUMOCTH?

12. Kakue nporiecchbl BIUSIOT Ha KpUCTAJIIN3ALIUIO coJiel B Boje?

13. HazoBute MeTO/bI BbIICTICHUSI HEOPTaHUYECKUX 3arpsi3HUTEIICH.

14. Kak paboraeT noHOOOMEHHas ajcopouus’?

15. JInst yero mpuMEHSIOTCSI BBITAPHBIC anmapaThl?

Kontpoabhas Ne 3.

. Kakue nHHOBaInimoHHbIE pelIeHUs IPUMEHSIOTCS 1S peoTBpalleHus Gpoynunra?

. Kakue HOpMBI perynupytoT cOpoc BoAbI B IPHUPOIHBIE BOJIOEMBI?

. Kakue cymiecTByoT moIxo/1pl K YTHIN3AalUA KOHIIEHTPATOB?

. Kak paccuutbiBaercs Tapud Ha cOpOC CTOUHBIX BOJ?

. Kakue HOpMaTuBBI UCTIOIB3YIOTCS 711 XpaHEHHs OTXOOB Ha IUIOMIAIKax ?

. UeM otnmyaercs cOpoc B KaHAJIM3ALMIO OT BO3BpaTa BO/bI B IPOU3BOACTBO?

. Kakue mexxaynapoabie cTaHAapThl PETYIUPYIOT KaueCTBO OYHILIEHHOM BOIBI?

. Kakue TpeboBanus mpeabsBIsIOTCS K 0€30MaCHOCTH YTHIIN3AalUU KOHIIEHTPATOB?

. Kak HOpMupYyeTcst ypoBeHb 3arpsi3HEHHOCTH AJisi COPOCOB B TPYHTOBBIE BOJIbI?

10. IToyeMy Ba)KHO yYUTHIBATh MECTHBIE YCIIOBHS MPH pa3padOTKe OUYUCTHBIX COOPYKEHHIA?
11. Kakue sxoHOMUYECKHE (PAKTOPBI YUUTHIBAIOTCS MPHU Tapu(PUKAIIMKU OYUCTKU CTOUYHBIX BOA?
12. Kakue TeXHOJIOTHH NPUMEHSIOTCS [Tl KOHIIEHTPUPOBAHUS PaCTBOPOB?

16. Kak ynpTpadunpTpanus UCIoIb3yeTcs IS YalIeHUs KOIONI0B?

14. Kaxue nporieccbl UCTIONb3YIOTCS ISl BBIACJIECHUS LEIEBBIX KOMIIOHEHTOB?

15. Ha3zoBute npeumMyiiecTBa MEMOPaHHBIX MTPOIECCOB MEpe]l TPATUIIUOHHBIMH.

OO NO OIS~ WN B

8.2. Bonpochl 1151 NTOTOBOT0 KOHTPOJISI 0CBOEHHSI TUCHUILINHBI (2 ceMecTp — IK3amen).

DK3aMeHAIMOHHBIN OUJIET BKIIIOYAeT KOHTPOJIBbHBIE BOIIPOCHI IO BCEM paszenaM padoueit
IPOTPaMMBI JVCIIATUTAHBI " COJICPIKHT 2 BOIIpOCA.
1 Bonpoc — 20 6annos, Bonpoc 2 — 20 6aios.

1. Oxapakrepu3yiiTe 00bEMBI M COCTAB CTOUYHBIX BOJI PA3JIMUHBIX OTpaciiei MPOMBIIIIEHHOCTH.
2. OnumuTe TEXHOJOTHH BbIIEICHUS CYCIIEHIUPOBAaHHBIX 3arps3HEHUH, Takue Kak (uioTarus,
KOAryJsiiusi 1 GUIbTpaus.

3. Kakue Buapl 3arpsi3HEHHH BCTPEYAIOTCS B TPOMBIIIICHHBIX CTOYHBIX BOJAX, M KaKk OHHU
KJIacCu(pUIUPYIOTCs IO XUMUYECKO npupose?

4. PacckaxxuTe 0 MpUPO/Ie U YCTOMUMBOCTH SMYJIbCUH, a TAK)KE METOJIaX UX pa3pylLIeHUs.

5. Ilepeuucnaure MeToAbl aHAIM3a TOKCUYHOCTH IIPOMBILNUICHHBIX CTOKOB M UX XUMHUYECKOIO
COCTaBa.

6. Kakue TeXHOJI0ruM NPUMEHSIOTCS )11 yIaJIeHHs] paCTBOPEHHBIX Ta30B U3 CTOYHBIX BOA?

7. Kakue cymecTByrOT (HOpMBI 3arpsi3HEHUH B CTOYHBIX BOJIax (B3BEIICHHBIC, PACTBOPEHHEIE,
AMYJIBIMPOBAHHBIE), U YEM OHH Pa3IN4aAIOTCs?

8. OxapakTepu3yiTe (PU3NKO-XHUMHUECKHE OCHOBBI PACTBOPEHHUSI Ta30B B BOJAC W BIIMSHHUE
BHEIIHUX NIapaMETPOB.

9. Onwumurte MNOAXOABI K YTHIM3AMU PA3JIWYHBIX THUIIOB 3arpsA3HEHUH CTOYHBIX BOJ
(3axopoHeHue, MpeBpalleHe, TOBTOPHOE UCIIOIb30BaHUE).
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10. Kakue ycTpolicTBa MPUMEHSIOTCS IS yIaJeHUS CYyCIICHIUPOBAHHBIX 3arps3HEHUH (PEIeTKH,
THJIPOLMKIIOHBI, QUIIBTPHI), U KaK OHU pabOTatoT?

11. Pacckaxkute o0 mpUpoJIie U COCTaBE CYyCIIEHIMPOBAHHBIX 3arpsI3HEHUM, BKIIIOYasi OPraHUYECKUe
Y MUHEpaJIbHBIE PUMECH.

12. Kakue TeXHOJIOTUU HCTIONB3YIOTCS JUIS yAaJCHUsS SMYJIbIUPOBAHHBIX 3arpSA3HEHUN, U B YEM
ux ocobeHHoctu?

13. Kak Temneparypa, KUCIOTHOCTb CpeJlbl U KOHIIEHTPAIUs COJIei BIMSAIOT HA PaCTBOPUMOCTD
HEOPTraHWYECKUX BEIECTB?

14. O0bsacHUTE MPUHLMIBI PabOTHl MEMOpPAaHHBIX MPOLIECCOB, TAKUX KaK OOpaTHBIM ocMOC U
yAabTpaduIbTPaLUAL.

15. Kakue MeTo1bl UCIIOJIb3YIOTCS IS peareHTHOW KPUCTAILTU3AMK 1 HOHOOOMEHHOM
aacopOuun?

q)OHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BUAC OTACIBHOI'O AOKYMCHTA, ABJIAIOLIICTOCA
HEOTHEMJIIEMOH YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI MporpamMmal.

8.3. CTpykTypa u npuMepbl GWJIETOB 115 2K3amena (2 cemectp).
Ikzamen 10 puctUILIUHE «Memopannvle npoueccel pazdeneHus 6 IKOAOUU
IPOBOJIUTCS BO 2 CEMECTpE M BKIIIOYAET KOHTPOJIBHBIE BOMPOCHI IO BCEM pa3lenaM pabodeid
IpOTrpaMMbl JTUCHUIUIMHBI. BWiieT mis 3K3amena cOCTOUT W3 2 BOIPOCOB, OTHOCSIIMXCS K

YKa3aHHbIM pa3aciiaM.

[Tpumep Ounera 11 IK3amena:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo oopazosanus PO

Poccuiickuii XMMHUKO-TEXHOJIOTHYECKUN YHUBEPCUTET
umenn JI.A. MenaeneeBa

(JloipkHOCTD, HAUMEHOBAaHHE Ka(enphl)

Kadenpa meMmOpaHHO# TEXHOJIOTHHI

ITonmuce 1. O. Gamumms
( ) ( ) 18.04.01 Xumunueckasi TEXHOJIOTHS

« »_ 20 r Marucrepckasi nporpamMmma —
«MHKMHMPHHT MeMOPAHHOTO pa3/ieJeHUus»

MemOpaHHBbIe IPOLECCHI pa3/ieIcHUs B IKOJOTHHI

Buaer Ne 1
1. Oxapaktepu3syiite 00beMbI U COCTAB CTOYHBIX BOJ Pa3IHMYHBIX OTPACIEH MPOMBIIIJICHHOCTH.

2. Hpe,[[J'IO)KI/ITC MCTOABI OYHMCTKHU CTOYHBIX BOJ OT He(l)TerO,I[YKTOB.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. PexomeHnayeMas aureparypa
A. OcHOBHasi IMTEpPaTYypa
1. Karpamanos, I'. I'. JIuddy3uonnsie meMOpaHHbIe miporiecchl. Juanus: yaeOHbie mocoous
/ T'.T. Karpamanos, E. H. ®apnocosa. - M.: PXTVY um. JI.1. Menneneera, 2013. - 112 c.
2. CeurioB A. A. MemOpanHoe pasnenenue cMeceil. [IpoekTrpoBanue u pacder: yueOHOE
mocobue / A. A. Ceutios. - M.: JIEJIN, 2021. - 208 c.
3. Opinos H. C. [IpomblnieHHOE TPUMEHEHHE MEMOpPaHHBIX ITPOIIECCOB : yueOHOe mocodure
- M. : PXTY um. [I.1. Menneneesa, 2013. - 111 c.

b. lonojiHuTEILHASA JIUTEPATYpPA

CutioB A.A. Beenenue B MeMOpannyto TexHosoruto. — M., JleJIu npunt., 2007, - 207c.

2. OCHOBHBIC TMPOLIECCHI W alaparbl XUMHUYECKOW  TEXHOJOTHUH: Tocodue 1o
npoektupoBanuto / I'.C. bopucos , B.I1. bpsikos , FO.WU. JIpiTHepckuii u ap.; Pen. F0.1.
JIpITHEPCKUL. - 2-€ u31., iepepad. u gom. - M. : Xumus, 1991. - 496 ¢

3. ®azpuioBa J[. U., Ulumkuna H. H., Apymnmun P. C., Kusnenko E. A. MemOpanHbie
Mmporecchl  paszeneHus:  ydeOHoe  mocobme. -  KazaHckuii — HallMOHAJIBHBIN
HCCIEeA0BaTeNIbCKUN TEXHOJIOTUYECKUil yHuBepeurer, 2018. — 112 c.

=

9.2. PekoMeH1yeMble HCTOYHUKHU HAYYHO-TeXHUYECKOH nHpopManun
— PazgarouHblil WIUTIOCTPATUBHBIN MaTepHall K JICKIUSM.
— Ilpe3enTanuu K JEKIHIM.
— Meroanyeckre peKOMEHIAIUH 110 BBITIOTHEHUIO JIA00OPATOPHBIX paboT.

Hay4Ho-TexHHueCcKue KypHAaJIbI:

— Xypnan «Bogoouuctka. Bogonoaroroska. Bogocnadxxenune» ISSN 2072-2710
— XKypnan «Xumuueckas [Ipomsinmennocts ceroans» ISSN 0023-110X
Kypnan «Fibers» ISSN 2079-6439

Kypnan «MemOpansl 1 MemOpanHbIe TexHONMOTHI» ISSN 2218-1172

Pecypchl nHpOpMaMOHHO—TENEKOMMYHUKAIMOHHOM ceTu VHTepHeT:
- http://www.membrane.msk.ru

- http://www.sciencedirect.com

- https://ru.espacenet.com/

- https://www.elsevier.com/

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyro HOJIEPIKKY U3yYEHUS JUCLUTUTMHBI OCYILECTBISET
Nudopmanmonno-oudamoreunsiit nentp (MBL)) PXTY wum. .M. MengeneeBa, KOTOpBIH
oOecrieynBaeT O0OY4YalOLUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYEeCKOH U Hay4yHOH
JUTEPaTypoid, HEOOXOMUMOHN /ISl OpraHu3alid 00pa30BaTEFHOTO MpoIlecca MO JAUCIUTUINHE.
O6umit 06sem MuOrooTpaciesoro ponna MBI na 01.01.2024 r. coctaBnser 1 559 436 k3.

®onpn UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JAUTEpaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JaHUH, a TaKXkKe BKIIOYaeT o(HIIMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CrneluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W MHPopMmaumoHHele u3ganus.  WBL[  oOecmeumBaer  gmoctynm K
npodeccHOHaIBHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPABOYHBIM M MTOMCKOBBIM CHCTEMaM.
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http://www.sciencedirect.com/
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https://www.elsevier.com/

Kaxxnprit oOydaromuiicss odecriedeH CBOOOTHBIM JTOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcsi JOoCTyn K ceTh WHTepHeT u K dIeKTpoHHO-Oubmuoreynoit cucteme (DBC)
YHHBepcHUTETa, KOTOPAsk COJEPKHUT Pa3IHUHbIC U3AHHSI TI0 OCHOBHBIM N3Y4aeMbIM JUCIATTHHAM
U chopMHpoBaHa MO COTIACOBAHUIO C MPAaBOOOIAIATEISIMU yUeOHOW M y4eOHO-METOIUIECKON
JUTEPATYPHI.

Hnst  Oojnee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopMmannuoHHoro oociyxuBanusi B MBIl peann3oBaHa TeXHOJIOTHS DJICKTPOHHOW JOCTaBKU
JIOKYMEHTOB.

[TomHBI TIEpedeHb JIIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus, PEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM ITporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBI

B cootBeTcTBHM ¢ Y4eOHBIM TUIAHOM 3aHSTHUS 110 TUCHUIUTHHE «MemoOpanHble npoyeccol
pazoeiienus 6 IK0N02UU» TIPOBOIATCS B (OpPME JICKIMOHHBIX, MPAKTHYECKUX B3aHATHH U
CaMOCTOSITENIbHON PabOoThI 00yYaroImerocs.

11.1. O6opynoBanue, HeoOXoauMoOe B 00pa3oBaTeIbLHOM Npolecce:

Ecnmn HeoOxoamma HarmsgHas JeMOHCTpalysl KakuxX-TM0O MaTepHaioB, TO JUIs
CCMUHAPCKUX 3aHATHI HCIIOJIB3YIOTCA BJICKTPOHHLIC CPCACTBA ACMOHCTpAlIMU, UMCIOIIHUECA Ha
Kagenpe: KOMIBIOTEP CO CPEACTBAMU 3BYKOBOCIPOU3BEICHUS, IMPOEKTOP, SKpaH, HArJsIHbIC
00pa3iel MeMOpaH, MOJTyJIel Ha HX OCHOBE M 00OPYIOBAHHUS.

11.2. IleyaTHBIE U 2JIEKTPOHHbIE 00pa30oBaTe/bHbIe H HMH(POPMALMOHHBIE PeCypChI:
JUis OCBOEHHUS JUCUUIUIMHBI MCIIOJIB3YIOTCS CIEYIOUIME IeYaTHble U 3IIEKTPOHHbIE
MH(OpPMaAIMOHHBIE PECYPCHI:
y4eOHUKH U y4eOHbIE ITOCOOMSI [0 OCHOBHBIM pa3jiesiaM JAUCHUILINHBL;
y4eOHO-MeToIn4ecKre pa3paboTKy Kadeaphl B Ie4aTHOM U 3JIEKTPOHHOM BHJIC;
JIEKTPOHHBIE MPE3EHTALUH K pa3/iesiaM JIEKIIMOHHBIX JAUCIUIIIUH.

11.3. IlepeyeHsb JHIIEH3HOHHOTO MPOTrPAMMHOI0 o0ecneYeHHusl:

Cpox
PexBu3utTh
HanmveHnoBanme KomngectBo OKOHYAHMS
Ne i/m JIOTOBOpa . .
MIPOrPaMMHOTO TIPOIYKTa HoCTABKI JULICH3UI JNeHCTBUS
JIUTICH3U U
Microsoft Office Standard Konrtpakt 150 nunen3uit 12 mecsieB
2019 Nel75- JUTSL aKTHBAIlAN (exxerosiHOE
B cocrage: 2629A/2019 ot Ha pabouymnx MPOJICHHE
e Word 30.12.2019 CTAHITHSIX HOJTHUCKY C
1 e Excel MpaBoOM
e Power Point nepexojia Ha
e Qutlook OOHOBIEHHYIO
BEPCUIO
MPOAYKTa)
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

Haumenosanue DopMbI U METOBI
OcHOBHBIC ITOKA3ATEJIHN OLIEHKH
pa3ziejioB KOHTPOJISI M OlIeHKH
Paszgen 1. 3naem:
Oomasn — OCHOBHBIE BU/IbI sarpssuennii | OLeHKa 3a
XapaKTepUCTHKA HPOMBIIUIEHHBIX CTOYHBIX BOJ M METOIBI HX | KOHTPOJIBbHYIO paboTy
CTOYHBIX BOJ 00paboTKH; O1eHKa 3a I9K3amen
NMPOMBIIIIEHHBIX Ymeem:
npeInpusiTHi — IIpoBoauth (PU3HKO-XUMHUYECKUN aHAIU3
MPOMBIIIJICHHBIX CTOYHBIX BO/I;
Bnaoeem:
— HaBrikamu MPOEKTUPOBAHUS "
ONTUMH3AIMA MEMOpPAHHBIX CHCTEM JUIs
OYKMCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJI.
Paznen 2. 3naem:
O6pameHHe C — OcHOBHEBIE BHUIBI 3arps{3HeHI/H71 OreHnka 3a
pa3IUYHBIMU [POMBIIUIEHHBIX CTOYHBIX BOJ M METOBI UX | KOHTPOJIbHYIO paboTy
BHJIaMH 00paboTKH; OueHka 3a IK3amen
3arpsI3HCHUN — Kiaccudukanno MeMOpaHHBIX MPOIECCOB,
WX CBOMCTBA U 00JIACTH IPUMEHEHUS;
Ymeem:.
— BeiOupath ¥ 00OCHOBBIBaTH MPUMEHEHUE
MEMOpaHHBIX TPOILIECCOB IS PEIICHHS
JKOJIOTHMYECKUX 3a/a4,
— IlpoBoauth (PUBHKO-XUMHUYECKU aHAIU3
MPOMBIIIIEHHBIX CTOYHBIX BOJ;
Brnaoeem:
— Hasrikamu MIPOCKTUPOBAHUS i
ONTUMU3AIMK MEMOpPAHHBIX CHUCTEM JIst
OUYMCTKHU IPOMBIIUIEHHBIX CTOYHBIX BOJ,
Pa3znen 3. 3naem: Ouenka 3a
HaumenoBanue —  DKOJIOTHYECKUE ¥ YKOHOMUYECKHE ACIEKTHI | KOHTPOJIbHYIO paboTy
pasaeiia IPUMEHEHHs] MEMOpPaHHBIX IPOLECCOB; OneHka 3a IK3amen

Ymeem

Boeibupate U 000CHOBBIBaTH NPHUMEHEHHE
MEMOpaHHBIX MPOLECCOB I peLIeHHs
9KOJIOTUYECKUX 3a/1a4;

PaccuutsiBaTh napaMmeTpbl u
XapaKTepUCTUKH  MEMOpPaHHBIX  CHCTEM,
OLIEHUBATh UX 3P (PEKTUBHOCTB;

Braoeem:

Hasikamu MIPOEKTUPOBAHUS u
ONTUMH3AIMY MEMOpPAaHHBIX CHCTEM JIJIs
OYHCTKHU IPOMBIIUICHHBIX CTOYHBIX BOJ;
HaBpikamu  paboTbl € HOpPMaTHUBHO-
TEXHUYECKON JTOKYMEHTalNen
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Pa3znen 4.
HaumenoBanue
pasnena

3uaem:

— DKOJIOTMYECKHE U SKOHOMHYECKHE aCIIEKThI
MIPUMEHEHHSI MEMOPAHHBIX MTPOIECCOB;

— Kraccudukanuio MeMOpaHHBIX MPOLIECCOB,
WX CBOWCTBA U 00JIACTH IPUMEHEHUS;

Ymeem:

— BroiOupatp 1 000CHOBBIBATH NPUMEHEHHE
MEMOpaHHBIX MPOIECCOB ISl peIIeHUs
HKOJIOTUYECKUX 3a]1a4;

— PaccuutsiBath napaMmeTpbl u
XapaKTePUCTHUKH MEMOPAHHBIX  CHUCTEM,
OIICHUBATH UX PPEKTHBHOCTD;

Braoeem:

— Hassixkamu MIPOEKTUPOBAHUS u
ONTUMH3AIMA MEMOpPAHHBIX CHCTEM IS
OUYUCTKHU MPOMBIIIJICHHBIX CTOUYHBIX BOJ;

— HaBeikamMu  pabOTBI ¢  HOPMATHBHO-
TEXHUYECKON JOKYMEHTAUEW;

— MerogamMu  TUArHOCTHKU  3arpsi3HEHUS
MEMOpaH U BBIOOpA CIIOCOOOB UX OYHCTKH.

OueHka 3a
KOHTPOJIbHYIO paboTy
O1eHKa 3a I9K3amen
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIsA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYLIECTBIISIETCSA B COOTBETCTBUH C:

— IlopsakoM opraHu3alMd € OCYLIECTBICHHS 0Opa30BaTENbHOW JIEATEIbHOCTH
1o 00pazoBaTebHBIM MPOrpaMMaM BBICIIETO O0pa3oBaHMs — MporpaMMamM OakajaBpHara,
nporpamMmaM croenuainuTera, nporpammam maructpatypsl (IIpuka3 MunucrepcTBa Hayku U
BhICIIEro obpazoBanus Poccuiickoii deneparmu ot 06.04.2021 Ne 245);

— IlonoxenneM O TOPSAKE OpraHU3allMd W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BbBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakamaBpuaTta, IpOrpaMMaM CHCIHAIUTETa, MPOrpaMMaM MarucTparypsl QenepalibHOTO
roCy/IapCTBEHHOrO0 OIOKETHOrO 00pa3oBaTeNbHOTO YUYPEXKACHHUS BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TeXHOJIOrM4ecKkuil yHusepcuter umeHu .M. MenneneeBa», NPUHATHIM
pemienuem Yuenoro coeta PXTY um. JI.1. Menneneesa ot 28.12.2022, npoTtokoin Ne 5;

— MeTroanyecKuMu peKOMEHIAMSIMHE 10 OPTaHU3aIUKA 00pa30BaTEILHOTO MpoIiecca s
0o0y4eHHs MHBAIUJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbs B 00pa30BaTeIbHBIX
OpraHM3alMsaX BbICIIEro 00pa3oBaHUs, B TOM YUCIIE OCHALIEHHOCTH 00pa30BaTeIbHOrO Mpolecca
(yTBepkaeHbl 3amecTuTenieM MuHucTpa obOpazoBanus u Hayku PO A.A. KiuMoBeiM OT
08.04.2014 No AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«MeMOpaHHBbIe POLECCHI pa3/ieJIeHUus1 B IKOJIOTHH»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

18.04.01 Xumuueckass TEXHOIOIUSA

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'ILHOCTl/I)

«VHXUHUPUHT MEMOPAHHOTO Pa3/IeICHUs

HaumenoBanue OOIT

®opma 00yueHus: ouHas

Homep
OcHoBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
A3MEHEHUS/ NOIMOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

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

« » 20 1.
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MuHHMCTEpPCTBO HAYKH U BbIcIIero oopa3osanusi Poccuiickoii ®@enepanun
(enepanbHOe rocy1apcTBEeHHOE 0K0IKETHOE 00pa3oBaTe/IbHOE YUpPeKAeHUe
BbICIIETr0 00pa30oBaHUSA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaesneeBa

«YTBEPXKXIEHO»
Ha 3acelaHuK Y UYE€HOTO COBETA

npoTtokoin Ne 1 ot «29» aBrycra 2024 r.

PABOYASA TIPOT'PAMMA ANCHUITJIMHBI

«CopOumoHHbIE MPOLECCHD)

Hanpasienue noaroropku 18.04.01 Xumnuyeckasi TeXHOJIOTUsA

MaFHCTepCKaﬂ nporpamma — «I/IH)KI/IHI/IPI/IHI‘ MeMﬁpaHHOFO PasacJaCHUuA>

KBasnimpukanus «Marucrp»

Mocksa 2024



[Iporpamma cocraBiieHa

J.1.H., mpodeccop kadeapsl MeMOpanHo# TexHonorun M.b. Anexuna

[Tporpamma paccMoTpeHa 1 0100peHa Ha 3aceqaHnu Kadeapbl MeMOPaHHOM TEXHOJIOTHH
« 08 » _wmas 2024 r., nporokos Ne 9




1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
1o HampapieHuto  noaArotoBku  18.04.01 Xumuueckaa mexnonocua (O®IOC BO),
peKkoMeHauusIMi  MeToIu4ecKo KOMHUCCMM M HAKOIUIEHHBIM OIBITOM IIPENoJIaBaHus
JTUCHUTIIMHBI Kadenpon memopannoii mexuonozuu PXTY um. JI.1. Menneneesa. [Iporpamma
paccuuTaHa Ha U3y4eHHME JUCLUILIMHBI B T€UeHHE 1 cemecTpa.

Hucuunnuna «Copbéuyuonnsle npoyeccpl OTHOCUTCS K 4acTh, (OpMUPYEMOi
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH YaCTH AUCIUILIMH 10 BEIOOPY AUCHUIUIMH y4eOHOTO
wiana. [IporpaMma AMCHMILTUHBI MpPEANOaraeT, YTo 00yJaroIuecs UMEIOT TEOPETHUECKYIO U
NPAaKTUYECKYIO OJATOTOBKY B 001acTH 00IIeH XMMUYECKON TEXHOJIOTH, ITPOIIECCOB U alIapaToB
XUMHYECKOW  TEXHOJOTMH, IPOLIECCOB MaccOOOMEHa, Karaiu3a M  IPOMBIIUICHHBIX
KaTaJIUTHYECKUX MPOLIECCOB.

Henap aucnMmimHbl —  yrayOJdeHHOE U3y4deHHEe  (U3MKO-XMMHUYECKUX  OCHOB
MIOBEPXHOCTHBIX SIBJICHUH, aJCOPOLMOHHBIC MPOIECCHl M TEXHOJOTHH pa3/IeiCHUs U OYUCTKH
ra3oB C IOJYyYEHHUEM psAa BAKHEMIIMX HEOPraHWUYECKHX IMPOAYKTOB: a30Ta, KHUCIOpOoAa,
BOJIOPOJia, TUOKCHU/IA YIIIEpOo/ia, PEIKUX ra30B, 3alIUTHBIX aTMOCc(ep U T.II.

3agayd  AUCHMILUIMHBI —O3HAKOMJIEHHE C TPOMBIIUICHHBIMU  aJCOPOLIMOHHBIMU
TEXHOJIOTUSIMH, HOMEHKJIATYpOH M CBOMCTBAMH TIPOMBIIUICHHBIX aJCOPOCHTOB, pPa3BUTHE
CIIOCOOHOCTEH K aHaIM3y U COBEPIICHCTBOBAHHIO TEXHOJOTHYECKHX MPOIIECCOB Ha MPUMEpPAX
TUIIOBBIX MPOLIECCOB U METOJOB pacueTa aJICOPOIIMOHHBIX YCTaHOBOK;

- (opmupoBanue y oOy4aromuxcs CUCTEMHBIX 3HaHMM B 0OJIACTH aJCOPOLIMOHHBIX
TEXHOJIOTH.

Hucuunnuna «Copouuonnsie npoueccor» npernogaercs B 3 cemectpe. KoHTpoib
YCIIEBAEMOCTH CTYIEHTOB BEIETC 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PaGouass mporpaMMa AUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHUEM
AJIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJIOTUH M AJIEKTPOHHOI'O OOYYEHHUS IOJHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie CICAYIOIUX KOMIIeTEHIINI W
UHAMKATOPOB MX JOCTUKECHUS

YHI/IBepcaJ'll)Hble KOMIICTCHIUA U HHAHUKATOPLI UX JOCTUKCHUS



HpO(l)eCCI/IOHa.TIbHLIe KOMIICTCHIMU U HHAUKATOPLI UX JOCTUKCHUS

OcHoBaHue
3anaqa OO0BexT unm .
. Konun Konx n HaumeHoBaHue (mpoheccroHaNbHBIN
npodecCuoHaIbHOW | 00J1aCTh
HanmeHoBanue [IK | ungukaTopa noctuxkenus [1K CTaHJapT, aHAJIU3 OIbITA)
NEeSATEeTbHOCTH 3HAHUS
O060011IeHHBIE TPYIOBBIE (PYHKIIUU
Tun 3axa4 npoecCHOHAIBHOI 1eATEJIbHOCTH: HAYYHO-HCCJIEI0BATEIbCKHH
Beinonuenue - XuMu4eckoe, 1K 4- [1K-4.1 3Haer ¢uzuko- | AHanus TpeOOBaHUN K
(GyHIaMEHTAIbHBIX U | XUMHUKO- Crnocoben XUMHYECKHE OCHOBBI MPOIIECCOB | MPO(ecCHOHATBHBIM KOMIIETEHIIUSM,
MIPUKJIATHBIX padboT TEXHOJIOTHYECKOE CaMOCTOSITEIIbHO paszeneHus KUJIKUX U Ta30BBIX | MPEIBSIBISIEMBIM K BBITYCKHHUKAM
MIOMCKOBOTO, MIPOU3BOJICTBO MIPOBOJNTH HayUYHbIE | CMECEH MPUHIUIBI BHIOOpA U | HANPaABJICHUS MMOATOTOBKU Ha PHIHKE
TEOPETHUYECKOTO 1 HCCTIeI0BaHMS, ONTUMU3ALUH napameTpoB | TpyZaa, 00001eHrne 3apyoeKHOro OMbITa,
SKCIEPUMEHTAIBHOTO | - CKBO3HBIE BUbI CBS3aHHBIE C MIPOLIECCOB MIPOBEACHUS KOHCYJIbTALUM C BEAYILIMMHU
XapakTepa C LEbIo MpoEeCCHOHAILHON | TPUMEHEHUEM I1K-4.2 YMeeT aHamu3upoBaTh ¥ | paboToAaTeNsIMU, 00bEJMHEHUAMUI
onpeneneHus JEATEIbHOCTH B MeMOpaHHBIX MIPOTHO3UPOBATH BIMSHHE | paboToaaresneil oTpaciau, B KOTOpoi
TEXHUYECKUX IPOMBIIIICHHOCTH | METOZAOB Pa3/IeJIEHUs] | MapaMeTpOB NPOIIECCOB, | BOCTPEOOBAHBI BBITYCKHUKH B paMKax
XapaKTEPUCTUK (B chepe B TEXHOJIOTHSIX yCIOBUI WCIIBITAaHUI Ha | HalpaBJICHUs OJTOTOBKH.
HOBOM TEXHHKH, a OpraHu3aIuu u Pa3IUYHBIX pe3yabTaThl  pa3ACICHUS U
TaKXe KOMIUIEKCca MIPOBEICHUS MPOIYKTOB, B KaueCTBO MPOJIYKTOB [TpodeccuonanbHbIi cTaHAApT
paboT 1o pa3paboTke | HAy4HO- DHEPIreTUKE U B ITIK-4.3 Bnageer TexHukoi u | «CHenuanuct 1o Hay4Ho-
TEXHOJIOTHYECKOU MCCJIEI0BATENbCKUX | DKOJIOTUU MeToJaMHu OCYIIECTBJIEHHs | MCCIIE0BATENLCKUM U OIBITHO-
JIOKYMEHTAIUU Y OTIBITHO- HAy4HBIX  HUCCJIEAOBaHWM B | KOHCTPYKTOPCKMM pa3paboTKam»,
KOHCTPYKTOPCKHX o0acTH pasjieeHus cMecei YTBEPKJICHHBIN MTPUKa30M MUHUCTEPCTBA

pabot B obnactu
XUMHUYECKOT0 U
XUMHUKO-
TEXHOJIOTUYECKOTO
MIPOU3BO/ICTBA).

TpyZla U COLMAIBbHOM 3amuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061meHHas TpynoBas QyHKIUS

C. IlpoBenenue Hay4HO-
HCCIJIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK.




C /01.6. OcymiecTBiieHHE HAYYHOT'O
PYKOBOJICTBA MTPOBEACHUEM HCCIICIOBAHUI
0 OT/ICJIBHBIM 3a/1a4aM

(ypoBeHsb kBanupukaum — 6)

Beinosinenue
(byHIaMEHTAIIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETHUYECKOTO 1
AKCIIEPUMEHTAILHOTO
XapaxkTepa ¢ HeJbIo
oTpeaeNneHus
TEXHUYECKHUX
XapaKTePUCTHUK
HOBOM TEXHUKH, a
TaKXe KOMIUIEKCca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOU
JIOKYMEHTAIUU

- XumMudeckoe,
XHUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

- CKBO3HBIE BUJIbI
npodeCcCHOHAIBHON
NeSITEJIbHOCTH B
POMBIIIJICHHOCTH
(B chepe
OpraHu3aIy U
IPOBEICHUS
HAy4YHO-
UCCIIeI0BaTEIbCKIX
Y OITBITHO-
KOHCTPYKTOPCKHX
pabot B o0nactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTUYECKOTO
MIPOU3BO/ICTBA).

I[IK — 5 Cnocoben
pa3pabaThiBaTh
KOMIUIEKCHBIN
HayYHO-TEXHUUECKUN
MOJXO0JT K CO3/IaHUIO
MHHOBAIIMOHHBIX
peuieHuit B o0Oiactu
npodeccnoHanbHOM
JEeSATCIIEHOCTH

[IK-5.1 3Haer Hay4HbIE,
TEXHUKO-9KOHOMUYECKUE u
HOpPMaTUBHBIE aCIeKThI
MIPUMEHECHHUS MIPOLIECCOB

pas3aeneHus cMecen

[IK-5.2 Ymeer Ha OcHOBE
HAYYHBIX UCCIEAOBAaHUI
CO371aBaTh MOJEIIU U
MIPOEKTHBIE pEIIeHUs B 001acTH
MEMOpPaHHOM TeXHOJIOTUHI

[TK-5.3 Bnageet metoosiorueit
Y METOJUKaMU pa3padoTKH,
aHaJIn3a U OIITUMU3allnuu
MPOLIECCOB B 00JIaCTH
npodecCuoHaNTbHON
NeSTeNbHOCTH

AHanu3 TpeOoBaHMIA K
poeCCUOHATLHBIM KOMITETCHIIUSM,
NPEIBSBISEMBIX K BBITYCKHUKAM
HAIpPaBJICHUS TIOATOTOBKU HA PHIHKE
TpyZaa, 000011eHre 3apy0eKHOI0 OIbITa,
MIPOBE/ICHUS] KOHCYJIbTAIUN C BEyIIHMHU
paboTtonaTensiMu, 00bEAMHEHUSIMU
paboTtoateneii OTpaciiv, B KOTOPOH
BOCTpPeOOBAHBI BHIITYCKHUKH B PAMKax
HaIpPaBJICHUS TIOATOTOBKH.

[TpodeccrnonanbHbI cTaHAAPT
«CrienuanmcT 1mo Hay4Ho-
HCCIIEI0BATEIILCKUM U OTIBITHO-
KOHCTPYKTOPCKHUM pa3paboTKam»,
YTBEp)KJIEHHBIH NprKazoM MHUHHCTEpCTBa
Tpy/Zla ¥ COLMAIIBHOM 3aIuThl Poccuiickon
®enepauun ot 04.03.2014 Ne 121 H,
O060061eHHas TpynoBas QyHKIUS

C. IlpoBenenue HaydHO-
HCCIIEIOBATEIBLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK.

C /02.6. YpaBnenue pe3ylbTaTaMu
HAYYHO-HMCCIIEJOBATENBCKUX U ONBITHO-
KOHCTPYKTOPCKUX paboT

(ypoBeHb kBasmpukauu — 6)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namy:

. CBOICTBa U CTPOECHUE (XMMHUYECKHI COCTaB, CBOMCTBA IOBEPXHOCTU, BHYTPEHHEE
CTpO€HHue, (pU3MUecKue CBOMCTBA U T.NI.) TBEPAbIX HOINIOTUTENEH (YIJIEpOIHBIX aJCOPOEHTOB,
[[COJIUTOB, CHJIMKAreJeH, aJroMorelield, OTOCNUBAIOIIUX 3E€MEJb); METOJbl WX IOJYYCHUS U

IIPUMEHEHUE;

. (UBUKO-XMMHYECKHUE OCHOBBI MOJIYYCHHUS MPOJTYKTOB C TOMOIIBIO aICOPOIIMOHHBIX
TEXHOJIOTHI;

. MEXaHHU3MBI aJICOPOIIMOHHBIX B3aUMOICHCTBUN;

. KMHETUKY U TUHAMUKY aJICOPOIIMOHHBIX IIPOIECCOB;

. OCHOBHBIC THUIIBI U KOHCTPYKLIMH anmnapaTtoB il MPOBEACHUS JJISI POBEIACHUS
a7IcOpOLIMOHHBIX MPOLIECCOB;

. METO/IbI MOJISITMPOBAHKS U ONTHUMH3AIUH aACOPOIIMOHHBIX MPOIECCOB OYUCTKHU U
pazzieneHus ra30BbIX U KUJKOCTHBIX CMECEH;

. CHCTEMbI AaBTOMATU3UPOBAHHOIO IPOCKTUPOBAHUS TEXHOJIOTMYECKUX IPOLIECCOB U
OTJEJIbHBIX Y3JIOB TEXHOJOTUYECKHX CXEMBI

. TEXHOJIOTHIO U OOIIMEe MPUHIUIIBI OCYIIECTBICHUS aICOPOIIMOHHBIX IMPOIECCOB

. 9KOJIOTHYECKHE AaCMeKThl MPUMEHEHUS aJCOPOIMOHHBIX TEXHOJOTUH 3alllUuThI
OKpYKaroIle Cpeibl;

Ymemns:

. WCIIOJb30BaTh ~ METOAbl  HMCCIEIOBAHUS M ONPEACJICHUS  IapaMeTpoB
a7copOLIMOHHBIX;

. AHAIM3UPOBATh B3aMMOCBS3b TEXHOJOTHYECKHX IMapamMeTpoB U 3()(PEeKTUBHOCTH
Ipoliecca U KaueCTBO MPOAYKIIHH;

. MPOBOJUTH SKCIIEPUMEHTHI 110 3aJaHHBIM METOIUKAM;

. AQHAJIM3UPOBATh PE3YJIBTATHI HIKCIIEPUMEHTOB;

Braoemy:

. METO/JaMH KaYECTBEHHOI'O U KOJMYECTBEHHOTO aHAJIN3a;

. METOIaMH TEOPETUYECKOTO u AKCIEPUMEHTAIBHOTO HCCIIEIOBAHMS
TEXHOJIOTUYECKHUX ITPOLIECCOB;

. METOIaMH ONpeCIICHUS MapaMeTpoB MaTeMaTUYECKUX MOJIeNen
TEXHOJIOTMYECKUX aNMNapaToB MO 3KCIEPUMEHTAIbHBIM JIaHHBIM;

. METOJJaMH MOCTPOCHUS U ONTUMH3ALNU TEXHOJIOTUYECKON CXEMBI;

METOAAMH JKCEPreTUYECKOI0 aHAIN3a U TEXHOOKOHOMUYECKON ONTUMU3ALUH TEXHOJIOTHUYECKHUX
cxeM
3. OBFBEM JIUCHUILJIMHBI U BUIbl YYEBHOMN PABOTHI

O0beM TMCHMIINHBI
Bun yueoHoii padothl Axan, | Acip,
3E
4. u,
OO0mas TPy10eMKOCTh THCIIHIITHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,89 68 51
Jlexun 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 1,42 51 38,25
CamocrosiTejibHas pa6oTa 2,11 76 57
CaMocTosTeTbHOE U3YUCHUE PA3/IeTIOB TUCITUIUIAHEI (u1u Opyeue
. 2,11 76 57

BUObL CAMOCMOSIMENbHOL pabombl)
Bua KoHTpOJIA:
dK3aMeH 1 | 36 | 27




KonTtakTHas paboTa — MpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K sK3aMeHy. 35,6 26,7
Buj nTOroBOro KOHTpOJIs: IK3aMeH

4. COAEP)KAHUE JUCIUITJINHDbI

4.1. Pa3zgeapl IMCOMIIIMHLI U BUABI 3aHATHH

AKajieM. 4acoB
Ne Jlek- | Ipak. Jab. | Cawm.
Pa3jnen aucuunjanHbI Bcero pabo- | paodo-
n/n 197071 3aH.
ThI Ta
1 Pa3znea 1. Beenenune. Kparkas uctopus 3 9 ) i 13
" | pa3BuTHs aACOPOLIMOHHBIX TEXHOJIOTHH.
2 Pasznesn 2. ®U3MKO-XUMUYECKHE OCHOBBI 52 5 25 i 31
aJICOPOITMOHHBIX MPOLIECCOB.
3 Pa3znen 3. TexHomorus u pacyet 53 7 26 i 30
aJICOPOITMOHHBIX TIPOLIECCOB.
UTOT'O 144 17 51 - 76
IK3aMeH 36
UTOT'O 180




4.2 Coneprxxanue pa3aejoB JUCHUINIMHBI

Pasnea 1. Beenenue. 3agauun u coaepkaHue JUCHUIUIMHBL. POJb TUCHUIUIMHBI B TOATOTOBKE
WHXCHEPOB-TEXHOJIOTOB, PAabOTAIOMIMX B 001aCTH MEMOPaHHBIX TeXHOJOTUHU. CBS3b C IPYrUMHU
CHEIKypcaMu, YUTaeMbIMU Ha Kadeape. OCHOBHBIE 3TaIlbl Pa3BUTHUS aJICOPOIIMOHHBIX MPOLIECCOB,
COBPEMEHHOE COCTOSIHHUEC U TIEPCIICKTUBBI PA3BUTHUS aICOPOIIMOHHBIX TEXHOJIOTHH JJIsi OUUCTKH U
pasziesieHus ra3osB.

Pa3nen 2. Ou3nKO-XUMUYECKHE OCHOBHI aJICOPOIMOHHBIX MTPOIIECCOB

Ancopbuust u cuibl ee 00YCIaBIMBAIOIINE, THUIIBI aJCOPOLIMOHHBIX B3aUMOJICHCTBUM,
ancopOLMOHHBINA TOTEHIIUA HA TIOBEPXHOCTH U B ITOPAX aJICOPOSHTOB.

XapaKkTepruCTUKU IPOMBIIUICHHBIX aICOPOEHTOB. AKTUBHBIE YIJIH, CUIIMKAreIH, alFOMOT ey,
neonuThl. CTpyKTypa, XMUMHUYECKHH COCTaB, CBOWCTBA MOBEPXHOCTH, (DU3MYECKHE CBOMWCTBA,
MOJIy4YeHUE, OCHOBHBIE MapKH, IPUMEHEHHUE.

AncopOrnionHsie  paBHOBecus. Termmora aacopOuuu. Kiaccupukamms mop mo M.M.
HAy6ununy. Teopuss 0O0BEMHOro 3aloOJHEHHUS MHUKPONOpP M OOJacTH TNPUMEHEHHsS ee
MaTemaruueckoro ammapara. Cmabo copOupyrommuiics ra3pl. AACOpPOLUS TPU MOBBIMICHHBIX
JABJICHUSAX. AZICOpOIUs CMeceH.

[MpenMer uzydenus, BHemHssS quddy3us, BHyTpeHHss tuddy3us. Bunbl mepeHoca B mopax.
Pacuet oOmiero koadduimenta Mmacconeperayu.

TemmooOmeH B 3epHHCTOM ciioe. OCHOBHBIC YpaBHEHUS, YIIPABIISIONINE TETUIOOOMEHOM.

MaccoobmeH B 3epHUCTOM ciioe. OCHOBHBIE MOJIETTH TUHAMUKHU aacopOunu. CpaBHUTEIbHAS
XapaKTEepUCTHUKAa DPABHOBECHBIX M HEPABHOBECHBIX MoJeled (PPOHTAIBHOM HM30TEPMHUECKOMN
aacopOuMu u  (QpOHTAIBHONW  HEU3O0TEPMHUUYECKOW  amcopOuuu. Mogenu  IUHAMHKHA
TEPMOIIPOLYBOYHOMN pereHepanuu.

Pa3nea 3. TexHonorus u pacyer aacopOLIMOHHBIX MPOIECCOB:

Krnaccudukanus amacopOIMOHHBIX TPOIECCOB MO crocobam pereHepanuu. [Ipormecchl ¢
OJIHOKpAaTHBIM HCIIOJIb30BaHUEM ajcopOeHTta. Ilpoliecchl ¢ MHOTOKPAaTHBIM HCIHOJIb30BaHUEM
ancopbenta. Ilporeccel ¢ peaktuBanuerr ancopOenrta. l{ukimyeckue mporecchl. [Ipomeccsr ¢
TEPMOIIPOJYBOYHOH U  TEPMOBBITECHUTENIbHON pereHepauueil ancopOenta. [IpuHIUIBI
MOCTPOCHUS ITUKIJIOTPaMM, OpTaHM3AIMs IPOIECCOB, IMOAOOp aJACOPOCHTOB, MPUMEPHI
WCIIOJIb30BaHUS.

[Iporieccnl ocymiku razoB. [IpuHIMNUanbHas cxeMa, TEXHOJOTHsS Mpolecca, acopOeHTHI-
OCYIIUTENH, KOHCTPYKTUBHBIE OCOOEHHOCTM OCHOBHOTO oOOpymoBaHusi. Pacuer u aHamu3
MaTepHabHBIX U TETUIOBBIX 0aJaHCOB Ipoliecca.

Pexynepanus yrieBogoponoB. OcCOOEHHOCTH TEXHOJIOTUM M ammapaTypbl MPOIECCOB.
[TpuHIUTIBI TPOEKTUPOBAHUS YCTAaHOBOK.

[Tporiecchl ¢ KOCBEHHBIM HAarpeBoM aJicopOeHTa Ha cTaguu pereHepanuu. OcobeHHOCTU
TEXHOJIOTHH U alnmapaTypbl IPOIECCOB.

[Tporieccyl KOpoTKOBOIMKIOBOK Oe3HarpeBHoU ancopoumu (KBA). Ucrtopus co3manus,
OCHOBHBIE YCJIOBHSI peau3aliui.

Ounctka Bozayxa metogoM KBA. OcoGeHHOCTH KMHETHKU U JUHAMHKH Tpoliecca. AHaIU3
MaTepuaibHbIX 0aJaHCOB MPOLECCa OCYILIKH.

Ounctka Bomopoaa ¢ monydeHueM H2 ocoboit unctoTel. OCHOBHBIE TEXHOJIOTHYECKHE U
amnmapaTypHble 0COOEHHOCTH TpoIlecca.

AncopburonHoe paszzeneHue Bo3ayxa. OCHOBHBIC MPUHIUIBI pa3felieHus, MpUMEHsIEMbIe
azicopOeHThI. TeXHOIOTHYECKHE CXEMBbl YCTAHOBOK JIJIS TTOTYYSHHUS a30Ta U KUCIOPO/Ia.

Ounctka oT nuokcuaa yriepona. I[lomyuenue 3amuTHBIX atMochep. OcobOeHHOCTH
OpTraHU3aIMH MpoIecca.

OuncTka OT CEepHUCTHIX coenuHeHWi. [IpumeHsiemble aACcOpOEHTHI M METOABI HX
pererepanun. OCHOBHBIC TEXHOJOTUUECKHE U KOHCTPYKTHBHBIE OCOOEHHOCTH TTPOIIECCOB



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Paszgen | Pasmen | Pasnmen
No B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJKEH: 1 2 3
3HaTh: (nepeuensv u3 n.2)
. CBOICTBA U CTPOCHHE (XUMUYECKHI1 COCTaB, CBOMCTBA MOBEPXHOCTH, BHYTPEHHEE CTPOCHHUE, t + +
1 |¢pusmueckue cBoifcTBa M T.I.) TBEPABIX MOTIOTHTENEH (YIIEPOIHBIX aiCOPOEHTOB, LEONHTOB,
CHJIMKAaresieu, ajroMoresien, 0TOSIUBAIOIINUX 3€MEIb); METO/IbI UX MOJTYYeHHs U TPUMEHEHUE;
2 |* (UBUKO-XUMHYECKHE OCHOBBI TOJYyYEHUS] MPOAYKTOB C TIOMOIIBIO aJCOPOIUOHHBIX + + +
TEXHOJIOTHI;
3 e MEXaHHU3MbI aJICOPOLIMOHHBIX B3aUMOJICHCTBUM;
4 e KMHETUKY M TUHAMUKY aJICOPOIIMOHHBIX IPOIECCOB;
5 |* OCHOBHBIC€ THIBI M KOHCTPYKIIMU ammapaTtoB i TMPOBEACHUS IS IPOBEACHUS
aIcCOpOIIMOHHBIX MPOIIECCOB;
6 |° METOJbl MOJEIMPOBAHUS M ONTUMHU3ALUU aJCOPOLIMOHHBIX MPOIECCOB OYHCTKH U +
pazzieNieHus ra30BbIX U JKUJIKOCTHBIX CMECEH;
7 |° CHUCTEMbl aBTOMATU3MPOBAHHOI'O MPOEKTUPOBAHUS TEXHOJOTMUECKUX IMPOIECCOB U +
OTJICTTbHBIX Y3JIOB TEXHOJOTUYECKUX CXEMBI
8 e TEXHOJIOTHIO ¥ 00IIMEe MPUHITUIIBI OCYIIECTBIICHUSI aJICOPOIIMOHHBIX MPOIIECCOB,;
9 |* HKOJIOTUYECKUE ACTIEKTHI TPUMEHEHUS aJICOPOITMOHHBIX TEXHOJIOTHH 3alTUTHI OKPY>KaIOIIIEH +
CpeJibl;
Ymersb: (nepeuens usz n.2)
10 e MCIOJIb30BAaTh METOIbI MCCIIEIOBAHMS M ONIPEICICHUS TapaMeTPOB aICOPOITMOHHBIX; +
11 |* aHAIM3UPOBATh B3aUMOCBSI3b TEXHOJIOTMUECKUX MapamMeTpoB U 3((HEeKTUBHOCTH Mpoliecca U
KaueCTBO MPOJIYKIINH;
12 e MIPOBOJIUTH SKCIEPUMEHTHI 1O 33JJaHHBIM METOIUKAM;
13 e AQHAJIM3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTOB;
Baanern: (nepeuens uz n.2)
14 + +

b METOAaMH Ka4YCCTBCHHOI'O M KOJIMYCCTBCHHOI'O aHAJIM3a,




15 ° MCTOJaMH TCOPCTUYCCKOTO MU OSKCICPUMCHTAJIBHOI'O HUCCICAOBAHUA TCXHOJIOI'MYCCKUX + + +

ITPpONLECCOB,
16 ° METOJaMH OIPCACIICHUA IapaMETpPpOB MaTEMaTHYCCKUX MO,Z[CJICP'I TEXHOJIOTHYCCKHUX + +
aIrrapaToB 10 SKCINCPUMCHTAJIbHBIM JAHHBIM;
17 |e MCTOJaMHU IIOCTPOCHUA U ONITUMH3all1 TEXHOJIOTHYECKOU CXCEMBbI, +
18 ° MCTOdaMU SKCEPreTUICCKOro aHaJInu3a n TEXHOYKOHOMHYCCKOM OIITMMH3alINH + +

TCXHOJIOTHYCCKHX CXCM.

B pesynbpTaTe 0CBOCHMS TUCHMUIUIMHBI CTYJEHT JOJIKEH TPHUOOPECTH CIICIYIONTNE npodhecCuoHalbHble KOMNEmeHWUU U UHOUKAMOPbL
ux oocmudicenus: (nepeuens u3 n.2)

Koa u HaumenoBanue INK Koa u HauMeHOBaHMe MHAMKATOPA JOCTHKEHUS
(nepeuensv u3 n.2) IIK (nepeuens u3z n.2)
IIK 4 - Cnocoben camocrositensHo | [IK-4.1  3Haer  (Qu3HKO-XMMHUYECKHE  OCHOBEI
19 |TPOBOAMTH Hay4HbIE UCCIIEI0BaHMs, | IPOLIECCOB pa3JeieHUs KUAKUX U ra30BbIX cMecen +
CBSI3aHHBIC C TPUMEHEHHEM MEMOpPAHHBIX | IPUHIMIIBI BBHIOOpAa M ONTUMH3AIMH TapaMeTpPOB
METOJOB  pA3[EICHUs] B  TEXHOJIOTHSX | IPOLECCOB
pasMYHBIX NPOAYKTOB, B dHepreruke u B| [IK-4.2 VMeer aHanu3upoBaTh M MPOTHO3HPOBATH
3KOJIOTUU BJIMSHUE  [AapaMEeTpOB  NPOLIECCOB,  YCIOBUM +
WCIIBITAaHUN Ha Pe3yNbTaThl pa3fAeleHus] U KaueCTBO
IIPOJYKTOB
IIK-4.3 Brmameer TEXHHMKOM W METOIaMHU
OCYILECTBIICHHS HAYYHBIX MCCIEIOBAHUIN B 00JIACTH +
pas3aeneHus cMecen
IIK-5.1 3Haer Hay4YHBIE, TEXHUKO-DKOHOMUYECKHUE U
20 IK — 5 Crocoben paspaGarbmath HOPMATHBHDBIE aCIEKThl MPUMEHEHHA MPOLECCOB +
. .. | pazznenenus cMecei
KOMILIEKCHBIN Hay4YHO-TEXHUYECKUI

[IK-5.2 YMeer Ha OCHOBE Hay4HbIX HMCCIEI0BaHUN
CO3J1aBaTh MOJEIH 1 IIPOEKTHBIE peIICHHsI B 00JIaCTH +
MeMOpaHHOM TEXHOJIOTUHI

MOAXOJ K CO3JaHMI0 HWHHOBAIIMOHHBIX
pemieHnii B o0nactu mpodeccHOHATBHOM

NEATEIFHOCTH "
TIK-5.3 Bnaneer METOMOIOTHEN U METOAUKAMU

pa3paboTKy, aHaJIM3a U ONITUMHU3AIUU [TPOLIECCOB B +
obactu mpoeccnoHaABbHOM e TeTbHOCTH
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

Ne i/t

Ne pazpnena
TUCIUILINHEI

TeMbl NPaKTUYECKUX 3aHATHN

Yacel

[IpakTuueckoe 3anstue 1. Pacuer nmapamerpon
MOPUCTON CTPYKTYPHI aJICOPOCHTOB U BEIIMYUHBI
azcopOLuy O YpaBHEHUSM TEOPUU 00BEMHOIO
3ar0JHEHUs MUKPOIIOP.

[Tpaktrueckoe 3anstue 2. Pacuer agcopoiuun
OMHApHOW CMECH I1apOB.

[IpakTuueckoe 3aHATHE 3. Onpenenenue
MPOJIOIDKUTEIBHOCTH PAa0OThI 3E€PHUCTOTO CIIOS B
YCIIOBUSIX MPUMEHUMOCTH MOJENeH JUHAMUKH
azicoponuu:

- (poHTaIbHONW HM30TEPMUYECKONW pPAaBHOBECHOU U
HEPaBHOBECHOW MOJIeNel aicopouuny;

- (poHTanBHOI HepaBHOBECHON aaMadaTHYECKOU
MOJIEHN TMHAMUKHU a7copOuun

- (poHTanBHOI HepaBHOBECHON aaMadaTHYECKOU
JTUHAMUKHU JAECOPOITUH.

[TpakTdeckoe 3ansTue 4. 3aga4ul M0 ONPEIACTICHHIO
MPOIOJDKUTEILHOCTH HArpeBa (OXJIaXICHUs ) CII0s
azicopOeHTa Py pereHepaluu aicopOoCHTOB.

[IpakTnueckoe 3anstue 1. TexHomornyeckuii pacuer
YCTaHOBKH OCYLIKH IPUPOJHOIO ras3a ¢
TEPMOIIPOTYBOYHOU pereHepanuen aacopOeHTa.

[TpakTrueckoe 3ansTue 2. Pacuer ycTaHOBOK
KOPOTKOLMKJIOBOM Oe3HarpeBHOil ajgcopOum Ha
IpUMepe OCYILIKH BO3/1yXa).

[TpakTrueckoe 3anstue 3. Pacuer u ananus
MaTepuaIbHbIX 0aJaHCOB MPOLIECCOB MOTYYECHHUS
BOJIOPO/JIa M 230TO-BOJJOPOJHOM CMeCH (3aLIUTHOM
atMocdepsl), TOCTPOEHUE ITUKIOTPAMM,
00CyX/IeHHE CXEeM IPOLIECCOB U OCOOCHHOCTEM
KHMHCTHUKU U JTUHAMUKH.

[TpakTrueckoe 3anstue 4. Pacuer ycraHOBKH
OYHUCTKH MPUPOTHOTO T'a3a OT CEPHUCTHIX
coenureHuit. [londop ancopbenTa, pacuer
PaBHOBECHOM €MKOCTH CE€pOBOJIOPO/a MPH
azcopOLKy U3 CMECH ra3oB, BEIOOp MeTO A
pereHeparmu, o0CyXJIeHue TEXHOIOTHYECKOM
CXEMBbI, pacueT pa3MepoB ajacoplepa.

JlaGopaTopHblii NpakTUKyM Mo aucuuiuinHe «Copéuuonnvlie npoueccovly

IJIaHOM HC MPEAYCMOTPCH.

6.2 JlaGopaTopHbIe 3aHATHSA

V4ueOHBIM
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7. CAMOCTOSATEJIbBHASA PABOTA

Paboueit mnporpammoii aucuuiuinHbl «CopOyuonHvle npoyeccvl> TPEAYCMOTPEHA
CaMOCTOSTENIbHAsI paboTa CTyJCHTa MarucTpaTypsl B oobeme 76 4 B 3 cemecTpe (IOATOTOBKA K
sKk3aMmeny). CamocTosTenpHast paboTa MPOBOJUTCS C IENbI0 YIITyOJISHUS 3HAHUH O JUCIUILTHHE
U TIPeyCMaTpUBAET:

— O3HAKOMJICHHE U MPOpabOTKYy PEeKOMEHJI0BAaHHOM JIUTEPaTyphl, paboTy C JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKIIOYas TMEpeBOJAbl MYyOJIMKAlMi W3 HAYYHBIX IKYpPHAJIOB,
nuTUpyeMsbiX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— TMOCEIlIEHUE OTPACIIEBbIX BHICTABOK U CEMUHAPOB;

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

— MOATOTOBKY K BBIMOJHEHUIO KOHTPOJBHBIX pabOT MO Marepuany JeKIMOHHOM
JTVCLUTUIMHEI,

— TOATOTOBKY K cade yk3amena (3 ceMecTp) Mo AUCIHUILIHHE.

[TmanupoBaHKe BpEeMEHHM Ha CaMOCTOSATENBbHYIO pabOTy, HEOOXOIUMOIrO Ha H3Yy4YeHUE
TUCIUIUIMHBI, CTYACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh IMEPUOA  HM3ydeHUS,
npelycMaTpuBasi IpU 3TOM pETyJIsSpHOE IMOBTOPEHHUE MpOMIeHHOro Marepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBII HA JEKUIHUAX, HEOOXOIWMO PEryjsipHO JOMOJHSATH CBEACHUSIMH U3
JUTEPaTypHBIX HICTOYHUKOB, PEJICTABICHHBIX B yueOHOi nmporpamme. [Ipu paboTe ¢ yka3aHHBIMA
UCTOYHUKAMU PEKOMEHAYETCS COCTABJIATh KpPAaTKUK KOHCIEKT MarepHana, ¢ 00s3aTeIbHbIM
dukcupoBanreM OnbIMorpaduIecKux TaHHBIX UCTOYHUKA.

8. MPUMEPBI OHEHOYHBLIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

CoBOKyNHasg OILIEHKa M0 JUCIHUIUIMHE CKJIAJbIBA€TCSd M3 OLEHOK 32 BBIMOJHEHUE
KOHTPOJIBHBIX paboT (MakcuMaibHas omeHka 60 0auioB) M HMTOTOBOTO KOHTpPOJSI B (hopme
Ik3amena (MakcuMaibHas orieHka 40 6aioB).

8.1. IlpuMepbl KOHTPOJILHBIX BOIMPOCOB /IS TEKYIIEr0 KOHTPOJISI 0CBOEHHSI THCIUIIJIHHbI
JInsi TEeKyIIero KOHTPOJS MPEeIyCMOTPEHO 2 KOHTPOJBHBIX pPa0bOThI. MakcuMaibHas
OlleHKa 3a KOHTPOJIbHBIE paboThl 1 u 2 (3 cemectp) coctariser 30 6aI0B 3a KaXKIYIO.

Pa3nen 1. [IpuMepsbl BONPOCOB K KOHTPOJILHOI padoTe Ne 1.

Cunpl, 00ycrnaBIUBaIOLIUE aICOPOITHIO.

HazoBuTte cocrapinsroniye o0mieit 3HEpruy B3auMOICUCTBHS TIPH aICOPOIIUH
Pacnipenenenue cui HaJl MIIOCKOM MOBEPXHOCTHIO U B MOPAX aIcCOpPOEHTA.

Bunel nop B ancopbenrax.

MexaHu3Mbl aIcOPOIIUU B MUKPO-, ME30- U MaKpOIOpax.

Monekynspao-cutoBoit  sddexr. Kakme anacopOeHTH 00JIa7aI0T  ITHUMH
cBoiictBamu? [IpuBeaure npumepsl.

ogakrwdE

7. AncopburonHoe paBHoBecre. OCHOBHbIE KOHIENINH, OMTMCHIBAIOIIUE PABHOBECHE
Ha MOBEPXHOCTH U B MUKPOIIOpaX a7copOCHTOB

8. N3otepmbl, n300apel U u30cTephl aacopOruu. CBs3b TEIUIOTHI ancopOuuu u
U30CTEpPHI aJIcCOpOLIUH.

9. MeTop1 H3MepeHust U30TEPM aJICOPOIUH.

10.  Tum u3oTepMbl aacopOLUU MApOB BOJAbI Ha aKTUBHUPOBAHHBIX YIIsAX. OmuUInTe
MEXaHHU3M B3aUMOJIEHCTBUSI.

11.  OcHoBHbIE ypaBHEHUS, ONUCHIBAIOLINE PABHOBECHE MTPH a/ICOPOIMH.
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12. Teopust 00beMHOT0 3aMOJIHCHHSI MUKPOIIOP: OCHOBHBIE TIOJIOKEHH S, BO3SMOKHOCTH
W OTpaHUYCHUS IMPU UCIIOJIB30BAHUU JIA pacucTa a,Z[COp6I_[I/IOHHOI‘O paBHOBECHUA

13.  CrpykTypa, XUMHUS [TOBEPXHOCTHU U a/ICOPOIIMOHHBIE CBONCTBA AKTUBHBIX yIJIeH

14.  CrpyxTypa, XapakTep NOBEPXHOCTHU U aJICOPOIIMOHHBIE CBOMCTBA CUJIMKAreyen

15.  CrpykTypa, Xapakrep IMOBEPXHOCTH M aJCOPOIMOHHBIC CBOICTBAa AKTUBHOTO
OKCH/JIa aTTFOMUHHSA

16.  CrpykTypa LEOJUTOB U UX aJCOPOLMOHHBIE CBOIICTBA. MOJEKYISIPHO-CUTOBBIC
CBOICTBa, NOHOOOMEHHBIE CBOMCTBA. [lepBHUUHBIC U BTOPUYHBIE TTOPHI.

17. OcHoBHble ypaBHeHUs i BHemHenudy3rnoHHoW kuHeTuku. KosddunmeHnt
BHEIIIHEH MacCOOTIAuH.

18. Buael mepeHoca BHyTpHu TpaHyin ancopOeHToB. KoadbdwumnumeHT BHyTpeHHEH
MaccooTnauu no ['mokaydy.

19.  IIpomonsHOAM(HY3NOHHBIH MacCcoIepeHoc. Pacuer s pexTuBHOTO
Ko dunreHTa mpoaonbpHoi Maccootnauu o Toxecy-bukcony.

20.  VYpaBHeHHe anTUTUBHOCTH AU Y3MOHHBIX COMPOTUBIICHHM.

21.  ®poHTanpHas TUHAMHUKA H30TEPMUIECKON paBHOBECHOMU aicopOIuu (necopouun):
ypaBHeHusa Bunbcona u Bukke. Mimoctpupyiite mpuMepamu Ajsi H30TepM pa3HOro BUJA.

22.  U3meHenus KoH(UTypauuu aJcOPOLMOHHBIX (POHTOB TpHU  Pa3THMUHBIX

HAIPAaBIEHUSAX JBUKEHH MOTOKA U PA3IMYHBIX HAYAIBHBIX paclpeaeNieHusX aacopoara B Cioe B
CIy4ae peaJM3ali pexuMa (QPOHTAIBHONH JHHAMHUKH HW30TCPMHUYECKOW pPaBHOBECHOU
azIcopOITuu.

23.  KBa3zucranuoHapHBIN MEPeHOC aIcOpOIMOHHOTO (poHTa. YpaBHeHue [1lmiosa.

24.  ®ponTtanpHas AMHAMHUKA U30TEPMHUUYECKOI HEPABHOBECHOM a1cOPOIUU:
ypaBHenus K3T.

25.  CpaBHHUTENbHBIE XapaKTEPUCTHUKU PABHOBECHBIX W HEPABHOBECHBIX MOjENeH
(GpOHTATBHON U30TEPMUIECCKON afCOPOIIHH.

26. HonnsIit oOMeH.

27. PaBrHOBecHas ancopOius cmeceid. Koaddumuent pazaenenus, ero 3aBUCUMOCTD OT

TEMIIepPaTyphbl, JaBJICHHsI, CBOWCTB aJICOPOCHTA.
28.  VpaBuenus JIptouca u bearona-Mapkrema Juist aicopOIIuu cMeceH.

29. VYcenosuss npuMeHMMOCTH ypaBHeHud JIptonca u beHToHa-Mapkrema i
azicopOIMu cMecen.
30.  Crmemuduxka agcopOuuu ciabo copoupyomuxcs razoB. M3oTepmMbl H30bITOUHOM

aacopOunu. BzauMocBs3b MOTHON M U30BITOYHON acOpOLUU.

Pa3nes 2. [Ipumepsl BOIPOCOB K KOHTPOJIBbHOI padore Ne 2.

1. Knaccudukanus ancopOIMOHHBIX MPOIECCOB MO Ha3HAYECHHUIO.

2. Knaccugukanuss  agcopOIMOHHBIX ~ HPOIECCOB MO  CNOCO0Y  KOHTaKTa
a71cOpOLIMOHHOTO €105 U OYHMILAEMOT0 IMOTOKa.

3. Mertonbl pereHepanuu ajacopOeHToB. J[OCTOMHCTBA M HEIOCTAaTKU KaKAOro U3
METO/JIOB.

4. Knaccugukanus aacopOLMOHHBIX — MPOLECCOB IO METOJaM  pereHeparuu
a7ICOpOEHTOB.

5. Obnacti W ycjaoBHUSA TNPUMEHEHHs aJCOPOLMOHHBIX MPOIECCOB C OIHOKPATHO
HCIOJIb3YEMBIM aJICOPOEHTOM

6. TurbI MPoOIECCOB C MHOTOKPATHBIM MCIIOJIb30BAaHUEM aJICOPOEHTA.

7. Jaiite omnpexneneHus pereHepanuu M peakTuBanuu. HazoBuTe pasrpaHudeHus
MEXK]ly HUMHU 110 3HaueHuro [1B..

8. Tepmuueckas pereHepanus agcopoenTa. JJocTonHCTBa U HEJOCTaTKU METO/1a.

9. CHuKeHue JaBleHHs B CHCTeMe, KakK METOJ pereHepalnuu ajacopOeHTa.

JIOCTOMHCTBA U HETOCTATKU METOJ.
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10. BreiTecHuTenpHas aecopOIusi, Kak METOJl pereHepanuu ajncopOeHta. B kakmx
CIIyJasixX I[eJIecO00pa3HO UCIOIb30BAHKE ITOTO METO/Ia pereHepaIuu aacopoeHTa?

11.  H3zorepmuueckas IpoayBKa B KayecTBE MeTO/a pereHepauuu. JlOCTOMHCTBA U
HEJ0CTaTKU METO/a.

12.  IlpuBeaure npuMepsl IPOLECCOB C PEaKTUBALIUEH afcopOeHTa.

13.  HemnpepsiBHbIe U epuoandeckue mpoueccol. [IpuBenuTe npuMepsl HEMPEPHIBHBIX
U MEPUOANYECKHUX a/ICOPOLIMOHHBIX MPOLIECCOB.

14.  Tunbl UMKINYECKUX aCOPOLIMOHHBIX NporeccoB. [lonaTre o nukiIorpammax.

15.  Iluxnorpamma ajcopOLMOHHOIO MpoLecca OCYHUIKM TIa30B C HAarpeBHOM
pereHeparnuei agcopoeHTa.

16.  Iluxnorpamma aacopOLMOHHOIO TIpoliecca OCYIIKM Ta30oB ¢ Oe3HarpeBHOM
pereHepanuei agcopoeHTa.

17. Ilowemy mnpoueccsl aAcOpPOLIMOHHOM OYMCTKH Ta30B C IPOTUBOTOYHOM
pereHepanuei acopOCHTOB UCIOIB3YIOT Yallle, YeM MPOIIECCHI C MPSMOTOYHON pereHepanuei?

18.  OcHoBHBIE CTAMM LHUKIMYECKUX IIPOLIECCOB, IPOBOJIUMBIX C IPUMEHEHHUEM TeIlIa
JUTSL pETeHEepaIiK aICOPOCHTOB.

19.  BapuanTbl Opranu3aiuy TepMOIpPOJyBOUHON pereHepanuu ajacopoeHrTa.

20.  AnmaparypHoe oQopMmIIeHHE aJCOPOIMOHHBIX TIPOIIECCOB C pereHeparuei
azicopOeHTa MPSIMBIM BBOJIOM TEIUIA TEIUIOHOCHTENIEM — Ia30M

21. O6nacTi MPUMEHEHHS MPOIECCOB C TEPMOIIPOIYBOYHOU pEreHeInei.

22.  VYriaepoaHble aicopOeHThI: 00JaCTH MPUMEHEHUS B TEXHOJOTUU HEOPTraHMUYECKUX
BEIIECTB.

23.  llpumeHeHue cuinukareynei B TEXHOJIOTHMH HEOPTaHHUECKUX BEIIECTB.

24.  AXTUBHBIA OKCHJ AQIOMHHHS W QIIOMOTEIH B TEXHOJOTHH HEOPTaHUYECKUX
BeniecTB. [IpuBeanTe MprUMephl UCIIOIB30BAHMS.

25. IlpuponHple M CHHTETHYECKHE LEOJUTHl B HEOPTaHWYECKOH TEXHOJIOTHH.
[TpuBenuTe mpUMephl UCIOIB30BAHUS.

26.  AOCONIIOTHOE M OTHOCHUTEIHHOE BJIArOCOJICPKAHNE TA30B: ONPEICIICHUS 1
€IMHUIIBI U3MEPEHHUS.

27.  AncopOeHThI, IpUMEHsIEMbIE B IPOIECCaX OCYIIKH ra30B.

28.  TexXHOJOTHMYECKHE CBOMCTBA MPOMBIIIIEHHBIX aJCOPOCHTOB-OCYIIUTENEH.

29.  V3MeHeHHs KOHIICHTPAILMU ra3a ¥ aKTUBHOCTH aJIcOPOEHTa B HAUYaIbHOM CTaun

npoliecca OCYIIKH (ITpolece ¢ TEPMOIPOTYBOYHOM pereHepanuei agcopoenrta). Umuranus
LIUKJIOB TIpoliecca 110 U30TepMe acopOLuu.
30.  Crenenb ocymiku. OT 4ero 3aBUCUT CTENEHb OCYILIKH ra3a B mporecce TSA?

8.3. Bonpochl 17151 HTOTOBOI0 KOHTPOJISI OCBOECHHSI THCHHILUINHBI (3 ceMecTp — IK3aMeH).

DK3aMEHAIIMOHHBIA OWJIET BKIIFOYAET KOHTPOJIBHBIE BOMPOCHI MO BCEM paszjienam padbodeit

MPOTPaMMBI JUCITUTUIAHBI u COJIEPKUT 3 BOIIpOCA.
1 Borrpoc — 10 Gamnos, Bonpoc 2 — 15 6aymos, Bompoc 3 — 15 Gamios.

1. OCHOBHBIE KOHCTPYKIIMH aICOPOEPOB /IS IPOLIECCOB OCYILKU I'a30B

2. [{uxorpamma u cxema JByXxaicopOepHO YCTaHOBKH OCYIIIKH Ta30B C
TEPMOIIPOTyBOUYHOM pereHeparen.

3. [{ukorpaMma 1 BapuaHTHI CXeM TPEXaJIcOpOEepPHOI YCTaHOBKHU OCYIITKH Ta30B C
TEPMOIIPOIYBOYHON pereHepanneid. JJoOCTOMHCTBA 1 HEOCTATKH KaXKJJOTO BapUAHTa CXEMBI.

4, O06nacTh MpUMEHEHUS TIPOIIECCOB C TEPMOIPOTYBOYHON pereHepamnueit
ajicopOeHTa.

5. KoHnctpykius agcopOepoB B polieccax ¢ TEPMOIPOTYBOYHON pETeHEepaInei
ajicopOeHTa.
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6. brok moaroToBku rasza K ocyuike: Ha3HadeHHe OJI0Ka, OpraHu3aliysi, OCHOBHOE

obopyoBaHue.

7. HazHnaueHue cxem ¢ 3aKpbIThIM LUKIIOM PEreHEepalyH.

8. [IpunnunuansHas cxemMa AByXaJcopOepHOro mpolecca OCyIKH BO3ayXa ¢
HarpeBHOM pereHepanuen ajacopoeHra.

9. Crenens ocymku. OT 4ero 3aBUCHUT CTETIEHb OCYIIKH Tra3a B rpoiecce TSA?

10.  Pacuer ycTaHOBKH OCYIIKH MPUPOAHOro raza. CTpyKTypa TEIIoBbIX O0aJaHCOB.

11.  Crapenue u ae3aKTUBALUS aICOPOEHTOB.

12.  Crapenue agcopOeHTa U BEIOOP XapaKTEPUCTUK aICOPOIIMOHHOIO IUKIIA.

13. VYcnoBus OCYIIECTBUMOCTH MpPOIECCOB C  OE3HArpeBHON  pereHepanueit
azicopOeHTa.

14. [{ukmorpamma ancopOIMOHHOTO TpOoIecca OCYIIKHM BO3AyXa ¢ Oe3HarpeBHOU
perenepanueii agcopoeHrTa.

15.  uxmnorpamma u cxema O€3HarpeBHOM YCTaHOBKH OCYIIKH BO3yXa IO
Cxkapctpomy.

16.  Pacmpenenenust KOHIIEHTpAIMii afgcopOaTa B 6€3HArpeBHOM MIPOIECCE OCYIIKH
rasza rno Ckapcrpomy.

17.  AncopO6umoHHOe pasjeneHue Bo3ayxa. [I[pumeHsembie aacopOeHTHI.

18.  IlonydeHue KUCIOpOJA: LUKIOTPaMMa U CXEMa.

19.  TlomydeHue a30Ta IMyTeM pa3JeeHus BO3IyXa aCOPOLMOHHBIM METOIOM.

20.  OcHOBHBIE TEXHOJOIMYECKHME M anmapaTypHble OCOOEHHOCTH IPOLIECCOB
a/ICOpPOIIMOHHOTO pa3JIeNICHHsI BO3yXa.

21.  OcHOBHBIE CTaUH LHUKINYECKUX IIPOLECCOB, IPOBOJAUMBIX C IPUMEHEHHEM TeIlia
JUTSL pETeHEpaIiH aJICOPOCHTOB.

22.  Ha3naudenue u 001aCTh IPUMEHEHUS POLIECCOB TEPMOBBITECHUTEILHOTO THIIA.

23.  OrpanuueHHs Ha KOHIICHTPALMIO PEKYIEPHPYEMOro pacTBOpHUTENs. YeM OHHU
BbI3BaHbI, Kak oOecreurnBaeTcst He0OOXOAUMBIM cocTaB raza?

24, V3en noAroTOBKM rasa B yrienapoBOr PEKYNEepallMOHHON YCTaHOBKE.

25. bnok mnepepaboTKM KOHJEHCAaTa B YIJ€aJCOPOLMOHHBIX pPEKyIepalMOHHBIX
YCTaHOBKAX.

26.  KoHcTpykuuu aacopOepoB, MPUMEHSEMBIX B IMPOLECCaX pPEKylepanuu JIETYUux
pacTBOpHUTEINEH.

27. Cpok cuyx0bl ancopOeHTa B YCTaHOBKax YIJIEApoOBOH  peKymneparuu
pactBopuTteneit. [I[puauHbl 1e3aKTUBAINK aIcCOPOCHTA.

28.  OOnacTv NPUMEHEHUs [MKINYECKUX MTPOLECCOB C HAPEBOM U OXJIAXKIEHUEM CJIOS
3a CYET TeIIONPOBOAHOCTH.

29. (Cxema OYMCTKH BO3[yXa C pereHepanueil ajacopOeHTa IMOJBOJOM Telja uYepes
cTeHky. [IpokoMMeHTupyiiTe paboTy yCTaHOBKH.

30.  OcHOBHBIE TPUHLMIBI  OCYIIECTBUMOCTH  IpPOLECCOB C  Oe3HarpeBHOM

pereHepaieii ancopOeHTa.

q)OHI[ OLCHOYHBIX CPCACTB MNPUBEACH B BUAC OTACIBHOIO AOKYMCHTA, ABJIAIOLIICTOCSA
HEOTHEMJIEMON YaCThI0 OCHOBHOM 06pa3OBaTCJ'IBHOI7I nporpaMMmal.

8.4. CTpyKkTypa 1 npuMephl 6WIIETOB 1 Jk3amena (3 cemectp).
Ixzamen mo nucuuiuiuHe «Copoéuuonnvle npoyeccel» NPOBOAUTCS B 3 CEMECTpE U
BKJIIOUAET KOHTPOJIbHBIE BOIIPOCHI IO BCEM pazfenaM pabouell mporpaMMbl TUCHUIUIMHEL. buer

I IK3amerna COCTOUT U3 3 BOIIPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3JcjIaM.

[Tpumep Ounera 11 IK3amena:
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Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®

«Ymeeporcoaro»
Poccuiickuii XUMHKO-TEXHOJOTHYEeCKUI YHUBEPCUTET

(JloipKHOCTD, HANMEHOBAaHHE Ka(eaps) HMEeHH I[.I/I. Mem]e.ﬂeeBa
Kadenpa memOpaHHO# TEXHOJIOTHH
(Honmmes) (1.0 ®asmuz) 18.04.01 Xumuueckas TEXHOJIOTHS

« »_ 20_r Marucrepckasi nporpamMmma —
«VHXKUHUPUHT MEMOPAHHOTO pa3ieJIeHHUsD)
CopOunonHble mpouecchl

Buuer Ne 1
1. PaBHOBecHas amcopOius cmeceid. KoadduimeHT paznenenus, ero 3aBUCUMOCTh OT

TeMIIepaTypbl, JaBJICHHs, CBOMCTB a/IcOPOEHTA.
2. COOTHOUICHHUSI MEKAY KOHLIEHTPAI[HOHHBIM M TEMIIEPATYPHBIM ()POHTAMHU B TUHAMHUKE

agnabaTHIecKou acopOInH.

3. I[OCTOI/IHCTBa N OIrpaHUYCHHUA ITPUMCHCHHA aI[C0p6I_[I/IOHHbIX MCTOJOB B IIpOLECCaxX OYHUCTKU

ra3oB OT COC,Z[I/IHCHI/If/'I CCPBHI.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

9.1. Pekomenayemasi JuTepaTypa
A. OcHOBHasi IMTEpPaTYypa
1. Anexuna M.b. IlpombinuieHHBIC anAcOpOEHTHI: ydueOHoe mocobue. M.: PXTY wum. J.U.
Menpeneena, 2013. 112 c.
2. M. b. Anéxuna, T. B. Konbkona, E. 0. JIubepman, A. I'. Komkua DkcriepuMeHTalIbHbBIE
METOJIbI UcClieZioBaHus ajacopOiuu. Jlaboparopusie paboTsl: yued. mocodue / M.: PXTY um. 1.
U. Menneneesa, 2012. — 87 c.

b. lonosHuTeIbHAS JIUTEpPaTypa

1. Mumorun, B. B. CoBpeMeHHbIE METOABI OYMCTKU TEXHOT'€HHBIX CTOYHBIX BOJI OT TOKCHYHBIX
npumeceii: yued. mocodue / B.B. Mumotun, M.b. Anexuna. B.E. Ps6unkos, — M. : PXTY uwm. .
H. Menneneesa, 2016. — 131 c.

9.2. PexoMeHayemMble HCTOYHMKH HAYYHO-TEXHUYECKOi nHpopMannn
— Pa3maTouHbI MILTIOCTPATUBHBINA MaTEpUAN K JICKIIHSIM.
— IIpesenTanuu K JeKUUsIM.
— MeTtoauyeckne peKOMEH IalliU 110 BHITIOIHEHUIO JJA00PaTOPHBIX PadoT.

Hay4Ho-TexHHueCcKue KypHAaJIbI:

— Xypnan «Bogoouuctka. Bogonoaroroska. Bogocnabxxenune» ISSN 2072-2710
— XKypnan «Xumuueckas [Ipomsinmennocts ceroans» ISSN 0023-110X
Kypnan «Fibers» ISSN 2079-6439

Kypnan «MemOpansl 1 MemOpanHbIe TexHOTMOTHI» ISSN 2218-1172

Pecypcel nHpOpMaTMOHHO—TENEKOMMYHUKAIIMOHHOM ceTH MHTepHeT:
- http://www.membrane.msk.ru

- http://www.sciencedirect.com

- https://ru.espacenet.com/

- https://www.elsevier.com/

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM IMPOLECCE

Nudopmanronnyro MO/IJIEPIKKY U3Y4YEHUS JUCIUTUIAHBI OCYILIECTBIISET
Nudopmanmonno-oubnauoreunsiii nentp (MBL)) PXTY wum. .M. MeHnneneeBa, KOTOpBIit
oOecrieunBaeT OOYy4YalOIIUXCSI OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOM W Hay4dHOH
JUTEpaTypoid, HEOOXOIUMOMN AJIsl OpraHu3alMyu 00pa30BaTENBLHOIO Mpolecca MO JAUCHUIIINHE.
OO6muii 06sem MHOTOOTpaceBoro Gouaa MBI ra 01.01.2024 1. coctaBnser 1 559 436 ak3.

@®ounx UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM M HAyYHO-TEXHUYECKOMN
JIUTEepaTypoil B (opMe mevaTHBIX M 3JEKTPOHHBIX M3JIaHU, a TakKe BKIIOYaeT o(ullnaIbHbIE,
CIpaBOYHO-OMONMMOrpaduueckre, CHEHATU3UPOBAHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue U uHbopmarmonHele  uwimanus. MBI obecmeumBaeT  goctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxxnprit oOydaromuiicsi odecriedeH CBOOOHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPO
UMeeTcss JocTyn K ceTh MHTepHeT M K 3IeKTpoHHO-Oubmuoreynoil cucteme (OBC)
VYHuBepcurera, KOTopas COACPKUT PA3IUYHbIE U3/IaHUS 10 OCHOBHBIM H3YYaeMbIM JTUCIUTUIMHAM
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1 copMHUpOBaHA MO COTJIACOBAHHIO C MPaBOOOIAAATEeNIIMH Yy4eOHON U yu4eOHO-METOINUECKON
JTUTEPATYPHI.

Jlnss  Oonee  TOJHOTO W ONEPATHMBHOTO  CHPABOYHO-OMOIMOrpaduueckoro u
uHpopMannoHHoro obciyxuBanusi B MBIl peannuzoBaHa TeXHOJIOTHS DIEKTPOHHOH TOCTAaBKU
JIOKYMEHTOB.

[TonHblii TepedeHb HIEKTPOHHBIX WH(POPMALMOHHBIX PECYpPCOB, HCIOIb3YEMBIX B
nporuecce 00y4eHus, MPeCTaBIeH B OCHOBHOW 00pa30oBaTeNIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

B cooTBeTCTBHHM ¢ y4EOHBIM IUTAHOM 3aHSATHS 110 TUCHUILTHHE «CopouuonHble npoyeccoly
npOBOAATCS B (OpME JICKIIMOHHBIX, MPAKTUYECKUX 3aHATHH M CaMOCTOSTEILHON paboThI
00ydJaromerocs.

11.1. OdopynoBanue, He00OX0AMMOe B 00pa30BaTEJILHOM IpoIecce:

Ecmn HGO6XOILI/IMa HarjsigHasts ACMOHCTpalusa KaKI/IX-JII/I6O MarcepuajioB, TO IJId
CEMHUHAPCKUX 3aHSATHH HCIOIB3YIOTCS 3JIEKTPOHHBIE CPEACTBA JAEMOHCTpPALMU, UMEIOIIUECs Ha
Kadeape: KOMIOBIOTEP CO CPEACTBAMU 3BYKOBOCIIPOM3BEACHUS, NPOCKTOP, SKpaH, HarJsIHbIC
o0pa3iel MeMOpaH, MOTyJiel Ha UX OCHOBE M 00OPYAOBaHHUS.

11.2. TleyaTHbIE U 3JIEKTPOHHBbIE 00pa30BaTe/bHbIe U HH()POPMALIMOHHBIE PeCypPChl:
I[JI?I OCBOCHHA OUCHUIINIMHBI HCIIOJB3YIOTCA CICAYIOIUC ICYATHBIC W J3JICKTPOHHBIC
UH(POPMAILIMOHHBIE PECYPCHI:
y“Ie6HI/IKI/I u y‘-Ie6HI)Ie HOCO6I/I$I I10 OCHOBHBIM pasaciiaM JTUCILIUITJINHBI,
y4eOHO-METOJMUECKUE pa3paboTKu Kadeaphl B IEYaTHOM M SJICKTPOHHOM BUJIC;
QJICKTPOHHBIC MMPE3CHTAINU K pasaciaM JICKIUOHHBIX AUCIUIIIINH.

11.3. IlepeyeHb JULIEH3MOHHOTO MPOTPAMMHOI0 00ecTiedeHUsI:
[TonHbI TepeyeHb JMIIEH3HOHHOTO MPOrpaMMHOrO OOECreueHus MpeACTaBlIeH
B OCHOBHOI 00pa3oBaTeIbHOM MporpaMme.

Cpox
PexBu3utTh
HanmveHnoBanme KomngectBo OKOHYAHMS
Ne i/m JIOTOBOpa . .
MIPOrPaMMHOTO TIPOIYKTa HoCTABKI JULICH3UI JNeHCTBUS
JIUTICH3U U
Microsoft Office Standard Konrtpakt 150 nuneHsuit 12 mecsieB
2019 Nel75- JUTSL aKTHBAIlAN (exxerosiHOE
B cocrage: 2629A/2019 ot Ha pabouymnx MPOJICHHE
e Word 30.12.2019 CTAHITHSIX HOJTHUCKY C
1 e Excel MpaBoOM
e Power Point nepexojia Ha
e Qutlook OOHOBIEHHYIO
BEPCUIO
MPOAYKTa)
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaunmenoBanue
Pazgenos

OcHOBHBIE TOKA3ATEJH OLEHKU

(I)OPMLI U ME€TO/bI
KOHTPOJIA U OLHCHKH

Pazpea 1.
DU3NKO-XUMUYECKHE
OCHOBBI  aJICOPOLIMOHHBIX
IIPOLIECCOB

3uaem:

. CBOMCTBA U CTPOEHHUE (XUMHYCCKHUI
COCTaB, CBOMCTBA IIOBEPXHOCTH,
BHYTpEHHEE  CTpOeHHEe,  (U3NYECKUE
CBOMCTBA M T.II.) TBEPJBIX INOIJOTUTEIEH
(YyrimepogHbIx  aacoOpOEHTOB, LIEOJIUTOB,
CHJIHKArene, aJIFOMOTeJICH,
OTOCTMBAIOIINX 3E€MENb); METOJbl HX
MOJIyYEHUSI U TPUMEHEHUE;

. (bU3UKO-XUMHUYECKHE
MOJYy4YEHUs: MPOAYKTOB C
a71cOpOLIMOHHBIX TEXHOJIOTHI;
. MEXaHU3MBbI aZICOPOITMOHHBIX
B3aMMOJCICTBU;

. KHUHETHKY u
a7IcCOpOILIMOHHBIX MTPOLIECCOB;
. OCHOBHBIE THUIIBI U KOHCTPYKIIMH
anmapaTtoB g NOPOBEIEHUS A
MIPOBEICHUS aJICOPOITMOHHBIX MTPOIIECCOB;
. 9KOJIOTUYECKHE aCHeKThI
MIPUMECHCHHSI aJICOPOIIMOHHBIX TEXHOJIOTHI
3allUTHl OKPYXKAIOLIEH CPebl;

OCHOBBI
IIOMOIIBIO

JUHAMUKY

Ymeem:.

. HCII0Jb30BaTh METO/IbI
WICCIICIOBAHUS U OTIPEICIICHUS TAPaMETPOB
aJIcCOpPOIIMOHHBIX;

. MPOBOANTH  OKCIICPUMEHTBI  T10
3aJJaHHBIM METOIUKAM;

. AHATM3UPOBATH pe3yIbTaThI
IKCIIEPUMEHTOB;

Bnaoeem:

. METOHaMU KauyeCTBEHHOTO 5
KOJIMYECTBEHHOI'O aHaIN3a;

. METOHaMU IKCEPreTUIECKOTO
aHanm3a u TEXHOIKOHOMUYECKOH

OIITUMU3AIINU TEXHOJIOIT'MYECKUX CXEM.

Orenka 3a
KOHTPOJIBHYIO PaboTy

OHeHKa 3a OK3aMCH

Paznen 2.
TexHonorus u pacuer
a7ICOPOITMOHHBIX
MIPOIIECCOB

3naem:

. CBOICTBA U CTPOCHUE (XUMUYECKUI
COCTaB, CBOMCTBA ITOBEPXHOCTH,
BHYTpEHHEE  CTpOCHHE,  (u3NYecKHe
CBOMCTBAa M T.I.) TBEPIBIX MOTJOTUTEIEH
(yrneponHbeIx — aacopOEHTOB, IICOJIUTOB,
CUJIMKareneH, aJIroMoresieH,
OTOENMUBAIOIIMX 3€MeNb); METOJbl HX
MTOJTyYEHUS U IPUMEHEHUE;

. (bU3NKO-XUMHUYECKHE OCHOBBI
MOJIy4YeHUs1 TMPOAYKTOB C  IOMOUIBIO

a7ICOPOITMOHHBIX TEXHOJIOTHH;

OreHka 3a
KOHTPOJIbHYIO PaboTy

OrneHKa 3a YK3aMeH

19




o MECXAHHU3MBbI aI[COp6I_[I/IOHHI:IX
B3aMMOJEUCTBUH;

. KUHETUKY u JTUHAMUKY
aZICOPOITMOHHBIX ITPOIIECCOB;
. OCHOBHBIE THUIBI U KOHCTPYKIIMHU

anmaparoB IS MPOBEACHUS IS
MIPOBEICHUS a/ICOPOIIMOHHBIX MTPOIIECCOB;
. METOJIbI MOJICITMPOBAHUS H
ONTUMHU3AINH AJICOPOIIMOHHBIX TTPOIECCOB
OYUCTKH W  pPa3JeCHHs Ta30BbIX U
JKUJIKOCTHBIX CMECCI;

. CHUCTEMBbl  aBTOMATH3WPOBAHHOTO
HpOGKTI/IpOBaHI/IH TCXHOJOTHUYCCKUX
MPOIIECCOB u OTJEIbHBIX y3JI0B
TCXHOJIOTHYCCKUX CXEMBbI

® TCXHOJIOTHIO H O6H.[I/Ie IMPUHIUIIbI
OCYIICCTBJICHHUA aIlCOp6LII/IOHHI)IX
IIpOoLECCOB;

* DKOJIOTHYECKHE AaCIEKThl MPUMCHCHHS
aZICOPOITMOHHBIX ~ TEXHOJIOTHH  3aIUTHI
OKpYKaroIlen Cpebl;

Ymeem:.

. HCIIOJIb30BATh METOBI
WCCTIEOBAHUS U OTIPEACIICHHS TapaMeTPOB
aZICOPOITMOHHBIX;

. AHATM3UPOBATH B3aMMOCBSI3b
TEXHOJIOTHYECKUX napameTpoB u
3¢ (HEeKTHBHOCTH TMporecca M KadyecTBO
IPOJIYKIIUY;

. MPOBOAWTH  JKCIIEPUMEHTBI 10
3aJlaHHBIM METOJIUKAM;

. AHATH3UPOBATH Pe3YIIBTATHI
JKCIIEPUMEHTOB;

Braoeem:

. MeTOIaMHU KaueCTBEHHOTO u
KOJIMYECTBEHHOTO aHAJIH3a,;

. METOJJaMU  TEOPETUYECKOTO |
IKCIIEPUMEHTAIILHOTO UCCIICTOBAHMS
TEXHOJOTHYECKHUX MPOIECCOB;

. METOIaMHU oTpeIeIICHUs
MapamMeTpoB MaTeMaTHUYECKUX Moelnei
TEXHOJOTHICCKHIX anmapaToB 1o
IKCIIEPUMEHTAILHBIM JAHHBIM;

. METOITaMHU MTOCTPOCHHUS "
ONTUMHU3AINH TEXHOJIOTHUECKON CXEMBI,

. METOITaMHU IKCEPreTHIECKOrOo
aHaim3a " TEXHOAPKOHOMUYECKOM

OIITUMMU3AIINU TEXHOJIOTMYECKUX CXEM.
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIsA
HNHBAJINAOB 1 JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

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

— IlopsakoM opraHu3alii W OCYLIECTBJICHUS O0OpPa30BaTENbHOW JAEATEIHHOCTH II0
o0Opa3oBaTelbHBIM IIpOrpaMMaM — MporpamMmaM OakanaBpuaTta, MpOorpaMMaM CIICLHATUTeTa,
nporpammam maructparypsl (IIpukaz MunoO6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpPsAKE OpraHu3allud W OCYILECTBICHHS 00pa3oBaTeIbHOU
NEeSITeIbHOCTH O 00pa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMMmam
OakanaBpuaTta, IporpaMMaM CHelHaluTeTa, MPOrpaMMaM MarucTparypbl QenepalbHOro
rOCYJapCTBEHHOTO OO/HKETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenpaeneeBa», NpUHATHIM
pemienrem Yuenoro coeta PXTY um. [I.W. Menaeneesa ot 28.12.2022, nporokon Ne 5;

— MeronnyeckuMu peKOMEHAMSIME 110 OpraHu3aluyd 00pa3oBaTeNIbHOTO Mpoliecca AJis
00y4YeHHsI MHBAJUIOB U JIUI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI B 00pa30BaTEIbHBIX
OpraHHU3aIysaX BhICIIEro 00pa3oBaHUs, B TOM YHCJIe OCHAIICHHOCTH 00pa30BaTeIbHOro mpoiiecca

(yTBepkaeHbl 3amecTuTesieM MuHucTpa oOpazoBaHuss M Hayku PO A.A. KiuMoBeiM OT
08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«CopOuuoHHbIE Mpoecch»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

18.04.01 Xumuueckass TEXHOIOIUSA
KOJl U HAUMCHOBAaHHEC HaﬂpaBﬂeHI/Iﬂ IIOATOTOBKH (CHCLll/IaJ'IbHOCTl/I)

((I/IH)KI/IHI/IpI/IHI‘ M€M6paHHOI‘O pa3aciiCHuAg»
HaumenoBanue OOIT

dopma 00yueHUS: OuHas

Howmep
OcHoBaHU€e BHECEHUS
n3MeHeHus/ CopepxaHue TOMOTHCHUS/ H3MEHEHHSI
U3MEHEHUS]/ TOTIOJTHEHUS
JOIIOJTHEHUA
MPOTOKOJ 3acelaHusl Y UeHOro
1. coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI0
coBera Ne oT
« » 20 1.
MPOTOKOJ 3aceIaHusl Y YEHOI 0
coBera Ne oT
« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI0
coBera Ne oT
« » 20 1.
[ ]
o PXTY um. JI.1. MenaeneeBa

JJOKYMEHT IHHOAIIUCAH IIPOCTON
SJIEKTPOHHON IIOJIITNCBHIO
Bnagnenen: Komnaprnuyxas Enena AHmﬂmbe?fz
‘ O ) IIpopexmop no obpazosanuio,
Pexmopam
Tlommucan: 02:07:2025 15:44:42




