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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®OU3NYECKHUE OCHOBBI PA3IEJIEHUS CMECEN
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AHHOTALMS

[enstMmu oCcBOCHHS y4eOHOW AMCHIUILUIMHBI SBISIOTCS: YCBOSHHE (DPU3MYECKHX OCHOB (PU3UKO-
XUMHYECKUX METOJIOB Pa3felieHUs] M30TOMHBIX CMECEeH MUCTHIUISIHS/PEKTH(DHUKAINS W XUMUYCCKHIA
M30TONHBIN 00MeH. M3yuaercs ¢puznyeckasi CyImIHOCTb SIBJICHUH, JIEXKAIIUX B OCHOBE pa3e/uTEeIbHbBIX
MIPOLIECCOB, BBIBOJSTCS YPaBHEHUS, ONUCHIBAIOIINE 3JIEMEHTAPHBIN 3P PEKT pa3aeneHuss U yMHOKEHHE
aneMeHTapHoro 3¢ dexra pasaeneHus 3a cu€T OpraHM3aliy LUPKYJISIIUOHHOTO TeueHus. BBoasrcs
OCHOBHBIE TapaMeTphl, XapakTepusyrome 3(PGeKTUBHOCTh Mpolecca pasaenenus. [IpuBonsarcs
MIpUMEPHI peanu3alny pa3aeaIuTeIbHOrO MPOLEecca B anmnapaTax KOJIOHHOTO TUIIA.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

LlenssMu ocBOEHUS y4eOHOM MUCHMIUIMHBI SBJSIOTCS: YCBOCHHE (PM3UUECKUX OCHOB (hHU3MKO-
XUMHYECKUX METOJOB Pa3felieHUs N30TOMHBIX CMECEeH MUCTHIUISIHS/PEKTH(GHUKAINS W XUMUYCCKHIA
M30TONHBIN 00MeH. M3yuaercs ¢pusnyeckas CyIHOCTb SBJICHUH, JIEXKAIIUX B OCHOBE pa3e/IuTEIbHbBIX
IIPOLIECCOB, BBIBOJSTCS YPAaBHEHUS, ONUCHIBAIOIINE 3JIEMEHTAPHBIN 3P PEKT pa3aeneHuss U yMHOKEHHE
aneMeHTapHoro 3¢ dexra paszeneHus 3a Cu€T OpraHu3ally LUPKYJSIIMOHHOTO TeueHus. BBoasrcs
OCHOBHBIE IapaMeTphl, XapakTepusyrome 3(P¢GeKTUBHOCTh Mpolecca pasaeneHusd. I[IpuBonsrcs
IPUMEPBI PeaIU3aluu PA3AESIUTENBHOIO Mpoliecca B annaparax KOJIOHHOIO THIIA.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

N3yuenre naHHOW NUCLUMIUIMHBI MPEAIIECTBYET HAYUYHO-HCCIIEIOBATENBCKON MPAKTUKE, LIETbIO
KOTOpOH sBISIETCS MNpPOpabOTKa TEOPETHYECKHMX BOMPOCOB B paMKax BbIOPaHHOTO MPOGUIIs
MOJITOTOBKH, YYaCTHE B HAYYHBIX MCCIEIOBAHUAX, IIIKOJIAX, CEMUHAPAaX M KOH(EPEHIHIX, OBIIAJCHHIE
MMPOU3BOJICTBEHHBIMU HAaBBIKAMU W TEPEJOBBIMH METOJIaMHU MO CIEIHAIBHOCTH, TMpUOOpeTeHne
HaBBIKOB HAYYHOH M IPOU3BOJACTBEHHON pabOTHI. IS yCIIenHOTO OCBOSHUS JUCITUTUTMHBI HEOOXO0IUM
NPEIIECTBYIOIMA MAaTEMATUYECKUI M €CTECTBEHHOHAYYHBIM LUK , BKJIIOYAIOUIMNA CIEAYIONIUE
JTUCIUTIIMHBI: MaTeMaThuKa, (pr3nuka, XUMHUs, a TAKXKE BBEJACHHUE B AIEPHYIO (pr3uKy, aTOMHas (hU3MKa,
TeopeTnueckas GU3MKa: MeXaHHWKa CIUTONIHBIX cpell (THIPOIMHAMHKKA), Ta30IMHAMHUKA.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

| KO}I 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOpAa JOCTMKCHUSA KOMIICTCHIIUN

[TpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajadaMd W OOBeKTamMu (00iacTsMu
3HAHUN) IPOPECCUOHATHFHON JCSITETLHOCTH:

3agaua O0bexT Wi Kon u HammeHoBaHue Kon u HaumeHoBaHue

npogeccHOHAIbHOM 00J1acTh 3HAHUSA npogeccHOHAIbLHOM HHAUKATOPA

aesiteibHocTH (3I1]1) KOMIICTCHIIMH; JOCTHKEHUSA
OcHoBanne npogeccHOHAIbHOM
(mpodeccHOHANBHBIH KOMITeTEHIIUH
cranaaprt-IIC, ananu3




| OIbITA)

HAay4YHO-UCCIIEI0BATEIbCKUN

IIpumeHeHue
3¢ (HEeKTUBHBIX METO/I0B
uccieaoBaHus (pu3nko-
TEXHUYECKHX OOBEKTOB,
IIPOLIECCOB U

Hanopasmephbie
CHCTEMBI, aTOMHO-
MOJIEKYJISIPHBIE
cMecH, Macc-
CHEKTPOMETpPHUS U

ITK-1 [1] - Cioco6en
MIPUMEHSTh

3¢ (heKTUBHBIE METOIBI
uccaeaoBaHus GU3NKO-
TEXHUYECKUX 0OBEKTOB,

3-1IK-1[1] - 3nath

3¢ peKTUBHBIC METOBI
UCCIeIoBaHus (PU3UKO-
TEXHUYECKNX OOBEKTOB,
MPOLIECCOB U

MaTepHasoB. CHEKTPOMETPHUS MIPOLIECCOB U MaTepHasoB,
[IpoBenenue MOHHOM MaTepuaioB, MPOBOJAUTH | COBpEMEHHBIE
CTaHJAPTHBIX U MOIBMYKHOCTH, CTaHJApTHBIE U AQHAJTMTHYECKHE
cepTU(UKAITMOHHBIX KOMITO3UIIMOHHBIE cepTu(UKaMOHHBIC CpelncTBa TEXHUYECKOU
WCTIBITAHU N MaTepHuabl. WCTIBITAaHUS bU3uKY ;
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX V-IIK-1[1] - YmeTs
MIPOLIECCOB U U3JIEIHH ¢ MIPOLIECCOB U U3JIEIHM ¢ | IPOBOJUTH
HCII0JIb30BaHUEM HCII0JIb30BaHUEM CTaHJapTHbIE U
COBPEMEHHBIX COBPEMEHHBIX cepTudUKAIMOHHBIC
AQHATUTUYECKUX AQHAJTUTUYECKUX CPEJCTB | MCIBITAaHUS
CPEICTB TEXHUYECKON TEXHUYECKON (DU3UKH TEXHOJIOTHYECKHUX
¢buzuku. IIPOLIECCOB U U3JIEIHH C
OcHosanue: HCIIOJIb30BAHUEM
IIpodeccuonanbHbIit COBPEMEHHBIX
craugapt: 40.011, 40.167 | aHaTUTHIECKUX
CPEACTB TEXHUYECKOMN
¢bu3uKy ;
B-TIK-1[1] - Bnanetrs
3¢ (HeKTUBHBIMU
MeToAaMu
UCCIeI0BaHus PU3UKO-
TEXHUYECKUX OOBEKTOB,
IIPOLIECCOB U
MaTepuaios,
COBPEMEHHBIMHU
AHATUTUYECKUMU
CpeacTBaMu
TEXHUYECKOHN PU3UKU
HUCTIBITAHU I
TEXHOJIOTHYECKHUX
MPOLECCOB U U3JIETNI
[Ipumenenue Hanopa3smepnsie [TK-2.1 [1] - CiocoGen 3-1IK-2.1[1] - 3nartb
3¢ (HEeKTHBHBIX METOIOB | CHCTEMBI, aTOMHO- y4acTBOBATh B (U3NKO-TEOPETHYECKHE
HCCleIoOBaHus PU3UKO- | MOJEKYJISIpPHBIC MIPOBEJICHUU KOHIEMIINH,
TEXHUYECKUX OOBEKTOB, | CMECH, Macc- TEOPETUYECKHUX U aHAJIUTUYECKUE
MIPOLIECCOB U CHEKTPOMETpPHUS U AQHATUTUYECKUX METO/IbI, METO/IbI
MaTepHuasoB. CIIEKTPOMETPHS HCCTIe0BaHM B 00paboTku
[IpoBenenue MOHHOMN MpEeIMETHOM 00MIacTH, B | IKCIIEPUMEHTATbHBIX
CTaHJAPTHBIX U MOJABMYKHOCTH, MTOCTPOCHUH JAHHBIX B 00J1aCcTH
cepTU(UKAITMOHHBIX KOMIIO3UIIOHHBIE ¢buznyecKux, buzuku
WCIIBITAaHU I MaTepHuabl. MaTeMaTHYECKUX U HaHOPa3MEPHBIX U
TEXHOJIOTHYECKHUX KOMITBIOTEPHBIX MOJIeNiel | HEpaBHOBECHBIX
MIPOLIECCOB U U3JIEIHH C M3y4aeMbIX [IPOLIECCOB U | CUCTEM, Macc-
HCIOJIb30BaHUEM SIBIICHUH. CHEKTPOMETPUU U
COBPEMEHHBIX CIEKTPOMETPHUH




aHAITMTUYECKUX
CPEICTB TEXHUYECKON
busuky.

OcHosanue:
[TpodeccnonanbHbIN
crangapt: 40.011,
40.044, 40.104, 40.167

HOHHOM IIOJIBUXKHOCTH,
KOMITO3HITMOHHBIX
MaTepuaos.;
V-TIK-2.1[1] - Y™meTb
MPUMEHSTh (PU3UKO-
TEOPETHUECKUE
KOHIIETIIHH,
aHAJINTHYCCKHE
METO/IbI, METO/IbI
00paboTku
AKCIEPUMEHTAIIbHBIX
IAHHBIX B 00JIacTH
¢buzukn
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CHCTEM, Macc-
CHEKTPOMETPHUH U
CIIEKTPOMETPHUH
HMOHHOM MOJIBUYKHOCTH,
KOMITO3UITMOHHBIX
MaTepuaos.;
B-TIK-2.1[1] - Bnagets
AHAJIUTUYECKUMU
METOJIaMH, METOIaMHU
0o0paboTku
AKCTIEPUMEHTAIIbHBIX
JAHHBIX B 00JIaCTH
¢buzuku
HaHOPa3MEpHBIX U
HEPaBHOBECHBIX
CHCTEM, Macc-
CIIEKTPOMETPHUH U
CHEKTPOMETPHUHU
HOHHOM ITOJIBMXKHOCTH,
KOMITO3UITMOHHBIX
MaTepHUaJoB.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUATLJIAHBI

Hanpasienus/uienu
BOCITUTAHUA
[Ipodeccuonanshoe
BOCIITUTAHUC

3agaun BocriuTaHus (KON)

Coznanue yciosui,
o0ecreynBaronux,
¢dopmupoBaHue
OTBETCTBEHHOCTH 32
npodecCHOHATBHBIN BBIOOD,
npodeccuoHanbHOe
pa3BUTHE U
npodeccCuoHaIbHBIC
pemrenus (B18)

BocnurarensHBIN TOTEHITNAT
JHCIATIINH

Hcnonp30oBanue BOCIIUTATEIBHOTO
MOTEHIMAaNa JUCIUTIINH
npodeccnoHaTbHOTO MOIYIS ISt
(hopmMupoBaHUs Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOC
po¢eCCUOHAIIBHOE Pa3BUTHE
MOCPEZICTBOM BBIOOpA CTyIEHTAMU
WHIMBHIYATBHBIX 00pa30BaTEeIbHBIX
TPAeKTOPHil, OpraHU3aluu CUCTEMBI
00IIIeHNs MKy BCEMHU yYaCTHUKAMHU
00pasoBaTebHOIO MpoIecca, B TOM




[IpodeccrnonansHoe
BOCITUTAHUC

Coznanue ycioBui,
o0ecneynBaromx,
(dbopMHpOBaHUE KYIbTYPbI
0€e301MacHOCTH MpH paboTe ¢
Ja3epHBIM U3ITyYCHUEM
(B27)

YHCIIe ¢ UCTIOJIb30BAaHUEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHHA.
1.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIMAaja MPOGUITBHBIX JUCIUILTIH U
BCEX BUJOB MPAKTUK JJIS: -
(hopMUpOBaHUS KYJIbTYPBI Ja3epHOI
0€30MacHOCTH MOCPEJICTBOM
TEMAaTU9YECKOTO aKIICHTUPOBAHHS B
COJIepKaHUU TUCIUILINH U Y4eOHBIX
3aJJaHui, TIOATOTOBKH 3cce, pedeparos,
JMCKYCCHI, a TaKXKe B X0JIe
MPAKTUIECKON pabOTHI C Ja3epHBIM
00opyI0BaHUEM. - POPMUPOBAHUS
KyJbTYpbl O€30M1aCHOCTH TP padboTe Ha
HKCHEPUMEHTAIBHBIX M TPOMBILIUIEHHBIX
YCTaHOBKaX BBICOKOW MOIITHOCTH U
MMEIOIIMMHU TOBBILIICHHBIH YPOBEHb
OTIACHOCTH Yepe3 BBIOTHECHHE
CTYACHTaMH MIPAKTUYECKUX U
1abopaTOPHBIX padboOT, B TOM YHCIIC Ha
000pYIOBaHUU JUISl UCCIIEIOBAHUS
BBICOKOTEMIIEPATYPHOI IJ1a3MBbl.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

Ne HaumeHnoBanue
.1 pasaena yuyeOHoi
AUCHMILTUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHnapsi )/
JlaGopaTopHble
padoThbl, yac.
Oo0s13aT. Tekymmi

KOHTPOJIb ((popma*,

HeJeJs)

MakcuMaJbHbII
0aJu 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuauxkaropsl
OCBOEHHS
ICOMOATAHIIIA

8 Cemecmp
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2.1

YacTtb 2

7-12

12/6/0

25

3n-12 3-TIK-

V-
TK-1,
B-
TK-1,
3-TTK-
2.1,
V-
TIK-
2.1,
B-
TK-
2.1

Umoeo 3a 8§ Cemecmp

24/12/0

50

KonTtpoibHble
MepoNpusATHS 32

8

50

Cemectp

€] 3-I1K-
1,

V-
IK-1,
B-
IK-1,
3-I1K-
2.1,
V-
I1K-
2.1,
B-
[K-
2.1

* — COKpallIeHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS

** — cyMMa MaKCHUMaJIbHBIX 0ayutoB AoihkHA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U

(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJA U aTTECTAllUN PA3/ICIIOB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME

YeHue

31 3amanue (3a1a4a)

€] DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
8 Cemecmp 24 12 0

1-6 Yacrts 1 12 6 0

1 BBenenue. Bcero ayiutopHbIx 4acoB
Benenune. Kparkas ucropus pa3BUTHS U UCIIOJIb30BAaHUE 2 |1 [0
METO/JIOB pa3/IeICHUsI MOJIEKYJIAPHBIX CMECE U U30TOIOB. Oumnitaiia




Knaccudukanus MmeTonoB paszaenenus. MeToapl aHamu3a u
onpeeneHUs] KOHUEHTPAluu KOMIIOHEHTOB CMECEH.
Oco0eHHOCTH TEXHUKH U YKOHOMUKH. [1epCIeKTHBBI Pa3BUTHSL.

2 AJCOpOIMOHHBIN MeTO/I pa3iejieHus . Bcero ayiutopHbIx 4acoB
AicopOLMOHHBIN METOT pa3aeneHusi. MeTo ikl u3MepeHust 2 | 1 | 0
cop6umu ra3os. [Ipupoaa aacopOLIMOHHBIX CHII, SHEPTUS Omnnaiin
B3aUMOJICHCTBUS MEXKIY MOJIEKYJIaMH aICOPOUPYIOLIErocs 0 0 0
rasa 1 oBepXHOCTbhIO ajicopOenTa. [loTrenuuan ancopOium.

DnemMeHTapHas TEOpHsI MOJIEKYJIIPHOM afcopOLuu. Y paBHEHUE
H30TEPMBI.

3 [onumonexyaspHas aacoponusi. Bcero aynutopHsIx 4acoB
[TomumonekynsipHas agcopOus. @U3nYecKre MOJIENH, 2 | 1 | 0
HCIIOJIb3YEMBIE JIJISl TEOPETUYECKOTO OMTUCAHUS Owunaitn
MOJIMMOJIEKYJISIPHOM aicopOIu. Y paBHEHHE U30TEPMBI. 0 0 0
AncopOmvst OMHAPHBIX TA30BBIX M M30TOMHBIX CMECEH.

KoaddunmenT paznenenus npu craTH4eckoi aacopOuuu.
AncopOuust B IMHAMUYECKHUX ycloBUsX. Paznenenue cmeceit
MHEPTHBIX Ta30B. CXeMbl aICOPOIIMOHHBIX YCTAHOBOK ISl
pazzieNieHus HEOHO-TEINEBBIX U KPUIITOHO-KCEHOHOBBIX
cMmeceil. Microsib30BaHHe MHOTOCTYIEHYATHIX POIIECCOB.

4 IIpuMeHeHNe HU3KOTEMIIEPATYPHOM acopOIUN HA Bcero aynutopHsix 4acoB
CUHTETHYECKHMX LEeOJTUTAX VIS pa3jie/ieHUs] MOJIEKYJISIPHbIX | 2 | 1 [0
¥ U30TONHBIX cMeceii (Boaopoaa, a30Ta, KHCJI0pPOAa, Omnutaiin
aprosa). 0 0 0
[IpuMeHneHne HU3KOTEMITEpATYpHOH aACcOpOIU Ha
CUHTETUYECKUX LIEOJIUTAX JUIsl pa3/IeIeHUs MOJIEKYJISIPHBIX U
M30TOMHBIX cMecei (BOA0po/a, a30Ta, KUCIOPO/ia, aproHa).

PaBHOBecue copO1uu 1 K03 GUIMEHT pa3aeeHus.
CymMmapHsbIit 3¢ ek pazneneHus Ha Ie0IuTax ¢
HCITOJIH30BaHUEM aJICOpPOEHTA KakK ""MOJIEKYJIIPHOTO cUTa".
TeTuIOBBITECHUTENBHBIN METO Pa3/IeIICHUs B aJICOPOIIMOHHBIX
KOJIOHKaX.

5 MemOpaHHbIe MeTO/IbI pa3/ieIeHHs. Bcero aytuTopHBIX 4acoB
MeMOpaHHBIE METOIbI pa3ieicHus . MeMOpaHHbBIE MPOIIECCHI 2 | 1 | 0
nox AevicteuemM naieuaus. [Iponnnanue u muddysus. Craqun | Oumaiin
MaccorepeHoca yepe3 MeMOpany. Mojenu CTpyKTyp 0 0 0
IPaHUYHBIX CJIOCB B cHUCTEMe MeMOpaHa - BHEITHsIS (a3a.

Brnusinue moBepXHOCTHBIX CHJI Ha cieU(UIHOCTh
MeMOpaHHBIX MPOIIECCOB Pa3/ICTICHUS KUIKUX CPE]I.

6 Jdunanus. Bcero ayiuTopHbIX 4acoB
JHuanu3. OCHOBHbIE YpaBHEHUS!, OUCHIBAIOIINE TPOLIECCHI 2 | | | 0
nepeHoca B nuanuzatope. ConpoTuBIeHUE TPAHUYHBIX CIOEB. | OHiaiiH
OOumii koapduument quanuza. O6patHbit ocmoc. OC- 0 0 0
MeMOpaHbl. CeNeKTUBHBIN cloi KoMIO3UIIMOHHBIX OC-

MemOpaH. [Iponuniaemocts. [IpousBoauTenbHOCTE. MexaHu3m
nepeHoca uepe3 cenekTuBHbIi cnoit OC-memMOpaHsbl.

7-12 Yacrtp 2 12 6 0

7 HNHkeHepHBbIe 1 JKOHOMUYECKHE ACTEKThI Bcero aynutopHsIx 4acoB
3J1eKTPOMeMOPAHHBIX NPOLECCOB. 2 |1 [0
WNuxeHepHble 1 SKOHOMUYECKHUE ACTIEKTHI Ownunaitn
aJIeKTpoMeMOpaHHbIX MpolieccoB. Pacnpenenenue NoTOKOB B 0 0 0

MHOTOCTyHCanTOﬁ BHeKTpOﬂHaHHSHOﬁ YCTAaHOBKC.




Marepuansl KOHCTPYKLUU. PacTBOPBI U1l MUTaHUS.
DnekTpoarau3Hbie makeThl. Kpurepuu BeIOOpa KOHCTPYKITHI
nakeToB. DKOHOMHUUYECKUE (PakTopbl. PakTOPHI, BIUSIONINE HA
pacxoJl SHEPIUH.

8 JAUCTHNISIIHOHHBIA MeTO/ pa3aeieHusl. Bcero aynutopHsix 4acoB
JIMCTUIIIIALIMOHHBIN MeTo A pa3aeneHusd. MaeansHbie pacTBOphl | 2 | 1 | 0
xuakoctel. Azeorponuueckue cmecu. [IpocTas neperonka, OHnaiin
koaddumeHT paznenenus. [leperonka ¢ moCTOSHHBIM 0 0 0
ypoBHeM. Cxema peKTU(UKAIMOHHON TapeIb4aToi KOJOHHEI.

[TonsiTue o TeopeTnveckoit Tapenke. [IpuHnum padoThl
TapenabuaToi KOJMOHHBL I'paduueckuii MeTos aHanu3a paboThl
KOJIOHH. BimstHue 0T00pa Ha YMCIIO CTyTICHEH.

9 YceTpoiicTBO HACAA0YHOM PeKTH(PUKANMOHHOM KOJIOHHBI Bcero ayIuTOpHBIX 4acoB
Y CeTpoiicTBO HacaIOYHON PEKTU(PUKAITMOHHON KOJIOHHBI. 2 | 1 | 0
XapakTeprucTHKa MPUMEHSEMBIX HACAIOK. Y paBHCHHUE Ounaiin
MaccooOMeHa HacaJ04YHbIX KOJIOHH. Y paBHEHHE 0 0 0
HecTallMoOHapHOM Macconepenaun. CTallnoHapHOE COCTOSIHUE
KoJoHHBI. KOJIOHHA ¢ cekuel ucuepnbpiBanns. MakcumanbHas
MIPOU3BOAUTENBHOCTD KOJIOHHBI. CTeneHb u3BieueHus. Pacuer
PEKTU(MUKALMOHHONW KOJIOHHBI.

10 Biusinue HeONTHUMAJIBLHOI0 BBO/IA MU TAHUS. Bcero aynutopHsix 4acoB
Biusaue HeontumaneHoro BBoa nuranus. Kackan us 2 |1 [0
JTUCTUUIALIMOHHBIX KOJIOHH. OTipeieNieHne Yrciia CTyneHen B OHnaiin
KOJIOHHaX Kackaja. KoHueHTpalmoHHas AuarpaMmMa Kackaja 0 0 0
kosoHH. OOm1as cxema pacuera kackazaa. [Tpumepsl
WCIIOJI30BAaHUS TUCTUIUISILIUY JJIs pa3/IeJIeHUs JIETKUX
M30TOIOB.

11 DJIEKTPOJTUTHYCCKUH MeTO/ pa3e/ieHus1 H30TONOB Bcero ayiutopHbIx 4acoB
BOJI0pPO/a 2 | 1 | 0
DIEKTPOIUTUYECKUI METOJT Pa3eieHHs] H30TOMOB BOJOPOA. Ownnaitn
3aBucuMOCTh K0d((HUIIMEHTA pa3esieHHs OT TeMIepaTypbl 0 0 0
3EKTPOJINTA, HAIPSHKEHUS Ha 3JIEKTPOAaX, HaTU4Ms WIH
oTcyTcTBUs muadparmel. KackagupoBaHue 37€KTPOIM3EpOB
6e3 cxkuranus Bogopoa. KackagupoBanue ¢ penupKysiuei.

Pacuer anexTponusHoro npoiecca. JKOHOMUYECKU BBITOIHAS
MIPOU3BOAUTENBHOCTD JIEKTPOJIU3HON YCTAHOBKU MPHU
MOJTyYEHUS ACHUTEpUsl B IPOMBIIICHHBIX YCIOBHUSIX B KAYECTBE
M0O0YHOT0 IPOAYKTA.
12 Pa3nesieHue MeT010M XMMHYECKOr0 0OMeHa. Bcero aynutopHbIX 4acoB

Pa3znenenne Mmetonom xumudeckoro oomena. Koncranra
PaBHOBECHS PEAKIMH XUMUIECKOTO 00OMeHa, Ko duimeHt
pasznenenus. 3aBUCUMOCTh Kod(uiireHTa pa3aeneHus ot
KOHIICHTpAIIUU. XUMHUYECKAN 0OMEH C yJacTHEeM KHIKOU
¢azpl. OOMeH raza B HOHHOM pactBope. [IpoTuBoTOUHAs
XUMOOMEHHas KOJIOHHA. XUMHUYecKoe oOpaienue ¢as.
[TpuMepsl UCTIONIB30BAHUS XMMHUECKOT0 OOMEeHa /st
MPOMBIIUIEHHOTO Pa3/IeJICHHs] U30TOIOB.

2 | 1 | 0
Omniaiig
0 0 0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIILIMA:

O0o03Ha
YyeHue

ITos1HOE HAMMEHOBaHHE




oK DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual

111 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuainsl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
nC NHTEpaKkTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxxanue

8 Cemecmp

1-4

ACOpOUMOHHBII METO pa3ieeHns.

AnCcOpOIMOHHBIN METOT pa3aeneHus. MeTo1bl u3MepeHus
copOruu ra3oB. [Ipupoaa ancopOIMOHHBIX CHII, SHEPTUS
B3aMMOJICHCTBHS MEKIY MOJIEKYJIaMH aJICOPOUPYIOIIETOCS
rasa v OBEpPXHOCTHIO ajicopbenta. [loTentman agcopoumm.
DneMeHTapHas TEOPHsl MOJIEKYISIPHON aJcopOInu.
YpaBHEHHE H30TEPMBI.

MemOpaHHbIe MeTOAbI pa3/ie1eHHs

MemOpaHHbIe MeTO/IbI pa3/esieHus. MemOpaHHbIE TPOLECCHI
noj neiicreueM aasieHus. [lponnnanue u nuddyszus. Craguu
MacconepeHoca uepe3 MeMOpaHy. Mozienu CTpykTyp
IpPaHUYHBIX CJIOEB B cUCTEMe MeMOpaHa - BHEHIHsIS (a3a.
BnusiHue moBepXHOCTHBIX CHUJI Ha cTIelU(UIHOCTh
MeMOpPaHHBIX MPOLIECCOB PA3JIEIECHUS )KUIKUX CPE]L.

JAMCTHIISINMOHHBIA MeTOX pa3aesieHusl

JuCTUIIAIMOHHBINA MeTOA pa3aeneHus. MneansHble pacTBOpPbI
KUJIKocTel. AzeoTponnueckue cMmecu. [IpocTas nmeperonka,
kodduimeHT pasznenenus. [leperonka ¢ moCTOSHHBIM
ypoBHeM. Cxema peKTU(HUKAITMOHHON Tapeab4aTol KOJOHHBI.
[TonsiTue o Teopetnueckoit Tapenke. [puniun paboTel
Tapenb4aTor KoJoHHBIL. [ paduueckuii MeTo1 aHamu3a padoThI
KOJIOHH. Biusinue oT0opa Ha YMCIIO CTYICHEH.

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTnii / Conep:kanue

8 Cemecmp

1-2

du3nyeckne 0CHOBLI M CTHLISIIMH.
dusnyeckre 0CHOBBI JUCTHILUIAIAU. BUIBI TUCTHILIAIMM.
PexTudukarmsi.

DJleMeHTapHbIi KO3 GUINEHT pa3/iesieHus!
OneMeHTapHbIi K03 uLMeHT paznenenus. Biusuue
TEMIIepaTyphl U AaBJICHHUS HA BEIMIUHY KOAPPHUIIHEHTA
paznenenus. JlnarpamMmma coctosiHus. Bunabl
PEKTH(PHUKAIMOHHBIX Pa3eINTSIbHBIX KOJIOHH.

HJ'IéHO‘-leIe, TapejabvaTbie U HACAT0YHbIC KOJIOHHDI.
HJIéHO‘-IHI)Ie, TapeCJb4aTbIC M1 HACAAOYHBIC KOJIOHHBI.




XapaKTepHCTUKU HACAZOK U TapesloK. Y CTPOCTBA 0OpaIieHus
¢a3. BoiBox BbIpaxkeHHs 17151 pacy€Ta BbICOTa
AKcIepuMeHTabHOM TeopeTnyeckoi ctynenu (BOTC). Ponb
poJoabHON M1 dy3un U BIUSHUE peKUMa TEUECHHUS Ha
Bennuuny BOTC.

7-8 Biusinue oTKJIOHEHHS OT 3aKOHOB HCAJLHLIX I'a30B U
Hen/1eaJIbHOCTH PACTBOPOB HA MPoIecC pa3aejieHus
METOHA0B PeKTU(UKAIUU

BiusiHue OTKIIOHEHUs OT 3aKOHOB UJICaIbHBIX T'a30B U
HENJI€aTbHOCTH PACTBOPOB HA MPOLECC PA3IAECICHHS METOIOB
pextudukanuu. [lepuoanueckoe u HEMPEPLIBHOE BEJCHHE
pa3eNuTeNbHOrO PEeKTU(PUKALMOHHOTO TIporecca. BriBog
ypaBHEHUs MepeHoca B INIEHOYHOM KoJloHHEe. OnpeeneHue
10JIs1 KOHIIEHTpaluu 1eseBoro n3orona u BOTC.

9-10 PaGora HacaiouHOH KOJOHHBI

Pabota HacamouHO# KOJIOHHBL. BUAbI M XapaKTepUCTUKH
HacaJoK. PaznenurenbHas KOJOHHA KaK MPSMOYTOIbHBIN
kackana. HectannonapHble npoiecchl B IByX(a3HbIX
pa3lienuTeNbHBIX KOOHHAX. Kackaa U3 pa3aenureabHbIX
KoJ0HH. [IprMephl HCOIB30BaHUS HU3KOTEMIIEPATYPHOU
peKTU(hUKAINN I Pa3AesICHUs] H30TOMHBIX CMECCH.

11-14 | duznyeckue 0CHOBbI XHMHYECKOI0 H30TOITHOI0 00MeHAa
dusnueckre 0CHOBLI XMMHYECKOTO H30TOITHOTO OOMEHA.
CBsI3b KOHCTAHTHI paBHOBECHS ¢ KO (DUIIMEHTOM pa3JIeIICHUS.
YMHOXKEHHUE dJIeMEHTapHOTO A (DeKTa pa3aeieHus B
XUMHYECKOM M30TOIHOM oOMeHe. [IpakTrueckoe
ucriojib3oBanne XMO. AMMHaYHBIN B a30THO-KUCIBIN
CTIOCOOBI pa3iesieHus] U30TOMOB a30Ta. L{naHuaHbIi criocoo
paszeneHus U30TOMOB yriepoaa. J[ByxTemnepaTypHbIii METO/T
MOJTYYEHUS TSKETON BOJIBI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peanusyeT KOMIIETEHTHOCTHBIN MOAXOJ U MPeaycMaTpUBaeT IHUPOKOE UCTIOIb30BaHUE B
y4eOHOM IIpoliecce aKTUBHBIX (OpM MpPOBEACHUS 3aHATUI (KOMIIBIOTEPHBIE MPAKTHUKYMbI, pa30op
JOMAITHUX 3aJaHui, CUCTEeMa KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEpPUANIOB, BKJIIOYAsl TECThI) a TaKxKe,
MIPOBE/ICHUE 3aHATHIM B COYETaHUM C BHEAyAUTOPHOU paboTOll ¢ 1enbio (GOpMUPOBAHUS U PAa3BUTHSA
poeCCHOHATILHBIX HABBIKOB CTYAECHTOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 IUCLUILUIMHE O0ECIIEUYNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPHUSTUNA TEKYLIETO,
pyOEexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIINHE.

CBa3p Mexay (opMHUpPYEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBJICHA B ClleAyIoLIel Tadnuue:

| Komnerennus | MuaukaTopsl ocBoeHusI | ATTecTanonHoe MeponpusiTHe |




(KI1 1)
IIK-1 3-TTK-1 9, 31-6, 31-12
V-TIK-1 9, 31-6, 31-12
B-ITK-1 9, 30-6, 31-12
I1IK-2.1 3-11K-2.1 9, 31-6, 31-12
V-IIK-2.1 9, 31-6, 31-12
B-TIK-2.1 9, 31-6, 31-12

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas arTrecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJLIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYECPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIOY» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HAHHMS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZIOCTATOUHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KeHHU IPOrPaMMHOI0 MaTepHaJIa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HEC
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hinke 60 2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOOJKUTE 00yUeHne 6e3
JOITIOJTHUTCIIBHBIX 3aHATHHI 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. DU Z62 Separation Hydrometallurgy of Rare Earth Elements : , Cham: Springer International
Publishing, 2016

2. OU E 30 MeTtoibl KOHIIEHTPUPOBAHUS U pa3AeieHUs PaJUOHYKIUAOB : yueOHOe nocodue is CIo,
Mockaa: FOpaiir, 2021

3.621.039 JI55 [Mony4yenue n30TOMNOB : yuebHOE mocobue Aist By30B, Mocksa: M3narenbckuit 1oMm
MO5MU, 2015

4. DU 164 duznveckne OCHOBBI pa3/eieHUs N30TOMOB INIA3MEHHBIMH METOJIaMH : YUeOHOe rmocolune
st By30B, E. I1. [lotanun, B. /1. bopucesnu, Mocksa: MU®U, 2008

5. 533 1164 ®usndeckue OCHOBBI Pa3IeICHHs N30TOIOB IJIA3MEHHBIMH METOJIaMU : ydeOHOE TTocoOne
1151 By30B, E. I1. [Totanun, B. JI. bBopuceBuu, Mocksa: MUDU, 2008

6. 621.039 T33 Teopus pasneneHusi H30TONOB B Kackaaax : yueOHoe mocoOue 11 By30B, pen. : B. /1.
bopman, Mocksa: MUDU, 2007

7. OU T33 Teopus pazaeneHust H30TOMOB B Kackaaax : yueOHOe mocooue s By30B, pe. : B. /1.
bopman, Mocksa: MU®DU, 2007

8. OU T33 Teopus kackaaoB sl pa3faeieHusi OMHAPHBIX U MHOTOKOMIIOHEHTHBIX H30TOIHBIX CMECeH :
ydueOHoe mocobue a1 By3oB, pea. B. JI. bopman, Mocksa: HUSY MU®DH, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TTpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
JUCLUILINHBI

CrenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Kypc umeer uenbto aate 60a3oBble 3HaHUS cTyAeHTaM. [Ipu M3yueHumn 3TOro Kypca CTyIEHTHI
JOJDKHBI TBEPJO YCBOUTH:



- (uU3MUeCKyI0 CYIIHOCTh SIBICHHH, JIKAIIMX B OCHOBE XpomaTorpaduu, TepMUYECKOM
muddy3un u Macc-mudppysum;

- OCHOBHBIC TPUHIMIBI (HU3UKO-MATEMATHYECKOTO MOICITUPOBAHHUS H3yYaeMbIX MPOIECCOB
pas3zieneHus;

- MEXaHU3M YMHOXXEHHUsI 371eMeHTapHoro 3¢ dexra pa3aeneHus

- BBIBOJ] YpaBHEHUI CEIEKTUBHOIO MacCONEpPEeHOca B OAMHOYHOM Pa3esIuTeIbHOM yCTPOMCTBE
Y pa3IeTUTEeIbHOM KacKaje.

Jlisg monmydeHusl MIMPOKUX MPEACTaBICHUN O (PU3NYECKUX U MHXKEHEPHBIX aCHeKTaX MAaHHBIX
BONPOCOB (TOMHUMO JICKITHOHHBIX MAaTEpUAJIOB) PEKOMEHAYIOTCS CIIEeAYyIONe YueOHbIE MaTepUabl:

1. lemns M., [1epwe XK., Paznenenue uzoronos. M.: Aromuzaar, 1980.

2. Pozen A.M. Pa3nenenue u30tTomnoB B KojloHHax. M.: Atomusaar, 1960.

3. HukonaeB b.U., Cynabepunze I'.A., Kamunckuii B.A. Teopusi npoieccoB pas3aeieHus B
HEOIHOPOJHOM TEeMITepaTypHOM Tosie. Yueb. mocodue. M.: MUDU, 1984.

4. Toms0kepr K.A., Burneprays M.C., Beenenue B rasoByro xpomatorpaduto. M.: Beicuras
mkoJja, 1987.

5. Kamunckuii B.A., Hukonaes b.U., Cynabepunze I'.A. Pa3znenenue n3oronos nuddysueii B
MPOTUBOTOKE. Yueb. nocodue. M.: MUDU, 1988.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

Kypc umeer nenbto nath 6a3oBble 3HaHUS CTyJeHTaM. [Ipu M3y4eHHH 3TOTO Kypca CTYyJEHTHI
JOJKHBI TBEPJO YCBOUTD:

- (u3MuUecKyl0 CYIIHOCTb SIBJICHHM, JIeKallMX B OCHOBE XpomaTorpaduu, TepMUYECKOU
muddy3uu 1 Mmacc-1uPppys3uu;

- OcHOBHbIE TPUHLHUIIBI (PU3MKO-MATEMATHYECKOTO MOJEIUPOBAHUS H3yUaeMBIX IPOIIECCOB
pasneneHus;

- MEXaHU3M YMHOXEHHUs 3JIeMeHTapHoro 3¢ dekTa pa3aeneHus

- BBIBOJ] YPaBHEHUI CEJIEKTUBHOI'O MAcCONEPEHOCA B OAMHOYHOM Pa3elInTENbHOM yCTPOMCTBE
U pa3JeiuTeIbHOM KacKa/ie.

B nomomp mpenopaBaTensM, BEAYIIMM 3aHATUS 110 KypCy PEKOMEHAYETCS MCIIOJIb30BaTh
CJIeyIoIlIe MaTeprabl:

1. dxonc K., ®eppu B., Paznenenue nzoronos metonom tepmoaudpysuu, M.: U1, 1947.

2. Pozen A.M. Paznenenne n30TOIoOB B KOJIOHHaX. M.: Atomusnart, 1960.

3. JlaryanoB H.U., Hukonaes b.1. MonenupoBanre 1 4UCIEHHOE UCCIEAOBAHHUE MPOIECCOB
nepeHoca B TepMoauPpy3MOHHBIX YCTaHOBKaX. Yueb. mocooue. M.: MUDU, 1990.

4. Huxonmaes b.M., Cynabepumze I'.A. Paznenenne uzotonoB B Macc-aAnu((y3HOHHBIX
KoJOHHAX. Yueb. mocodue. M.: MUDU, 1990.

5. Snax f1., [lpuknagnas xpomatorpadus, M.: Hayxka, 1984.

ABTOp(BI):
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