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1. Ilean 1 3agaun TUCHUILJINHBI:
Lenv oucyunaunot:

[ToaroToBKa acMUPaHTOB K YYACTHIO B MCCJCIOBAHUAX XMMHUYCCKUX MPOIIECCOB, TPOBOJAMMBIX B
naboparopHbix  ycioBusx. ChopmupoBaTh KOMIUIEKC COBPEMEHHBIX ()YHJIaMEHTAIbHBIX
IPEJICTABICHUI B 00JIaCTH HAHOHAYKH;, (PHU3UKO-XUMHUU HAHOCTPYKTYPUPOBAHHBIX MAaTECPHAJIOB.
3aoauu:
- JaTh aclHpaHTaM YriayOJICHHBIC MPeACTaBiIcHUs 00 OCHOBHBIX MpoOJeMax HaHOHAYKH,
croco0ax mojydeHus: U (PU3HKO-XMMHYECKHX CBOMCTBAX HAHOYACTHI] M HAHOMATEPHAJIOB, UX
MPUMEHCHHUH B PA3JIMUHBIX cepax;
- copMHUPOBATH COBPEMECHHBIC MTPEICTABICHHMS, 0000IIArOIIKE, TOTYYCHHBIC Ha MPEIbLIYIICM
3Tare 00y4YCHHs CBEICHHUS O BEIIECCTBAX B TUCIICPCHOM COCTOSIHHH.

2. MecTto 1ucuumimMHbl B cTpykrype OOII:
Jucuunnuua «Marepuanbl C HAHOCTPYKTYPOW» OTHOCUTCSI K BapUaTUBHOM 4YacTH
npodeccuonansroro nukia (b1.B./IB.2.1) nporpammsl acnupaHTyphI.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHMS IHCHUIIINHBI:

[Ipouecc wu3ydeHMs AMCUMIUIMHBI HalpaBlIeH Ha (OPMUPOBAHUE  CIEAYIOLIUX
KOMITETECHIIUN:
YK-1: ciocoOHOCTBIO K KPUTHUECKOMY aHAJIU3Y U OLIEHKE COBPEMEHHBIX HayUHBIX JOCTHKECHUMH,
TE€HEPUPOBAHMIO HOBBIX MJIEH IPU PELICHUM HUCCIEN0BATENbCKUX U MPAKTUYECKUX 3a/lady, B TOM
YHClie B MEXIMCIUIUIMHAPHBIX 00J1ACTSX.
OIIK-1: crocoOHOCTBIO  CaMOCTOSITEILHO ~ OCYIICCTBIISTH ~ HAYYHO-HCCIIEAO0BATEIbCKYIO
JeSTEIbHOCTh B COOTBETCTBYIOLIEH MpodeccHoHalbHOM 001acTd ¢ HCHOJB30BaHUEM
COBPEMEHHBIX METOJIOB MCCIIEI0BaHUS U MHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;
IIK-1: ymeTs coOupath U aHAJIM3UPOBATh HAYUHYIO JIUTEPATYPY C LIEJIbI0 BHIOOpa HAIIpaBJICHUS
MCCJIEIOBAHMSI U CAMOCTOSITENIbHO COCTABIIATh IJIaH MCCIIE0BaHUs B paMKaX BHIOPaHHOTO
HaIpaBJIEHUS TIOJTOTOBKH;
IIK-2: caMOCTOATENbHO OMNpeAeNsiTh NepedeHb HEOOXOAMMBIX HHCTPYMEHTAJIbHBIX METO/0B
MCCJIEIOBAHMSI, UCIIOJIb3YEMbIX IMPH BBINOJIHEHUU JUCCEPTALIMOHHON pabOThl 1O BHIOpaHHOMY
HAIpPaBJIEHUIO TIOJIFOTOBKU; COBPEMEHHBIE CIIOCOOBI 00paOOTKH U MHTEPIPETALNN MOTydaeMbIX
Pe3yNIbTaTOB; MPEACTABISTh BO3MOXHOCTH M OIPaHUYEHUSI METOIOB;
IIK-5: npeacraBisaTh NOITYYEHHbIE B UCCIEJOBAHUSIX PE3YIbTAaThl B BUIE OTYETOB M HAYUHBIX
nyOnuKanuii, MUMEeTh OMNBIT NPO(ECCHOHATBLHOTO YYacTUS B HAyYHBIX JUCKYCCHUSAX, YMETb
BBICTpAUBaTh JIOTUKY pacCyXJIeHUH U GOpMYyIUpPOBaTH 0OOCHOBAHHBIC 3AKITIOUEHUS.

B pesynbprare uzydeHus: JTUCHUTIINHBI ACTIUPAHT JTOJDKEH:
3namo:
- TEOPETHYECKHE OCHOBBI XMMHHM HAHOYACTHIl, HAHOCTPYKTYp M HAaHOMAaTEpPHAJIOB, OCHOBHBIC
BHJIbI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIIOB, OCOOCHHOCTH TOBEJCHUS HAHOCHCTEM, CBONCTBA
HAaHOKOMITO3UTOB, HAHOMOPUCTHIX MaTEPHUAJIOB, HAHOCTPYKTYPHBIX MeMOpaH, Hay4HbIC
po0JIeMbl HAHOCOOPKH ¥ TIEPCIIEKTUBHI Pa3BUTHS HAHOTEXHOJIOTHIA,
- METOJbI KPUTHYECKOTO aHaju3a M OLEHKH COBPEMEHHBIX HAYYHBIX JOCTIKEHUU B 00JaCTH

HAaHOXMMHUHW HW HaHOKaTaiu3a, COBPCMCHHBLIC CIIOCOOBI  MCIOIL30BAHUS I/IH(i)OpMaHI/IOHHO-
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KOMMYHHUKAIIHOHHBIX ~ TE€XHOJIOTUH, TNPHUMEHAEMBIX B  OOJIACTH  €CTECTBEHHO-HAYYHBIX
JUCLUIUIMH: BO3MOXXHOCTH, OCHOBHBIE IIPEHMYILECTBA U HEAOCTAaTKU IIOMCKOBBIX CHCTEM
XUMHUYECKOH HH(OpMAIMK; OCHOBHBIE TpPEOOBaHMS K MPEICTABICHUIO MAaTEpUAIOB B BHJEC
HAYYHBIX yOJIUKAIU.

Ymems:

- HaXOAWTh NOJXOIbl K pEIIeHUI0 (YHIAMEHTAIBHBIX M TPHKIAIHBIX 33]a4 HAHOXMUMHU:
IUTAHUPOBATh CTPATETHIO CUHTE3a HAHOOOBEKTOB, aHATU3UPOBATH PA3IUYHBIC TOAXO0/bI CHHTE3a
HaHOMAaTEPHAaJIOB U JIeJaTh HEOOXOIMMBbIE BBIBOJIBI;

- aHAJIM3UPOBATH Pa3HOPO/IHBIE JUTEPATYPHBIE HCTOUHUKHU: BBISBIIATH O0LIME 3aKOHOMEPHOCTH U
OTJIMYUTENbHBIE O0COOCHHOCTH, (OPMYIMPOBATH HAy4YHBIE 33aJaud W COCTaBIATH IUIAH
UCCIIC/IOBAaHM, BBICTPAUBATh JIOTMKY pacCyXIeHHH u (HOpMyIHpoBaTh OOOCHOBAHHBIC
3aKJIFOUYEHNS;

- BBIOMpAaTh M TPUMEHATH OSKCIEPUMEHTAJIBHBIE U PACUETHO-TEOPETHUUECKUE METOJIbI
HCCJIEJOBaHMSI HAHOOOBEKTOB.

Bnaoembs:

- TEOPETUYECKUMHU OCHOBaMU HAHOXHMMHUHU, HABbIKAMHU KpPUTHMYECKOIO aHaliu3a U OLCHKHU
COBPEMEHHBIX Hay4YHBIX JOCTH)KEHUN B 00JIACTM HAHOXMMMU U HAHOKATallu3a; UX IPUMEHEHUs
Opyd  pemeHrH TNPo(PEeCcCHOHANBHBIX 3aJad: aHalu3a HAHOOOBEKTOB U  (HOPMYTHPOBAHHS
000CHOBaHHBIX BBIBOJIOB;

- HaBbIKAMU pabOThl C HAy4YHOW JMUTEpaTypoil: MOUCKa (B TOM YHCJIE C HCIOJIb30BaHUEM
MH(POPMALMOHHBIX CUCTEM M 0a3 OAHHBIX) U KPUTUYECKOTO aHAIM3a HHPOPMAIIUHN IO TEMaTHKE

IIPOBOJIMMBIX MCCIICJOBAHUM.



4. O0beM TUCHHUILUIMHBI M BUbI Y4eOHOH padoThI

Bupa yueOHoii padoThl Bcero yacos / Kypc
3a4YeTHBIX eTHHUIL 2
O4YHOE 3a04HOE O4YHOE 3a04YHOE
AyauTOpHBIE 3aHATHS (BCEro) 48/1.4 24/0.7 48/1.4 24/0.7
B tom uuce: - -
Jlexuuu 24/0.7 12/0.3 24/0.7 12/0.3
[Tpaktrueckue 3ausatus (I113)
Cemunapsl (C) 24/0.7 12/0.3 24/0.7 12/0.3
Jlaboparopusie paboTs (JIP)
KCP
KonrakTHas paGora (Bcero) 12/0.3 24/0.7 12/0.3 24/0.7
CamocrosiTesbHas padoTa (Bcero) 60/1.6 84/2.3 60/1.6 84/2.3
B ToMm uuce: - -
KypcoBoii npoekT (padota)
Pacuerno-rpaduueckue paboTsl
Bua npomexyTOUHOM arTecTanuu: + +
3a4yeT
OO61mast TpyA0eMKOCTh Jackl 108 108 108 108
3a4€THBIE €TMHUIIBI 3 3 3 3

5. Copepsxkanue 1M CHUITHHBI

5.1. Conep:xanue pa3ieioB U TeM TUCHUILIMHBI

Ne HaunmenoBaunue
paszena

Coneprxanue pasnesna TUCIUTUIUHBI

1. | BBenenue.

Hanonayka n HaHoxumusa. OCHOBHBIC ITOHATHS M OTIPEICICHUS (HAHOXIMUS,
HAHOYACTHUIIa, HAHOMATEPHAIBl H HAHOKOMIIO3UTHI, HAHOCTPYKTYpa,
HaHOTexHOJNOTHs). Kitaccudukanus HAaHOCHCTEM IT0 YHCITY JIMHEHHBIX
pa3MepoB B HAHOMAIIA30HE (TpEeXMEpHas, TByXMEpHasi, OTHOMEPHas); IO
TOIOJIOTHYECKOMY MPU3HAKY; IO pa3MepaM 4acTHIl (MaJible, CpeTHIE U
0OJbIIINE; TUTAHTCKUE KJIAaCTePhl METANIOB, HAHOYACTHUIIBI). OCHOBHBIC
THUIIBI HAHOCHCTEM: TTOPOIIIKOBBIE HAHOMATEPHAIIbI, YTIIEPOTHBIC
HaHOCTPYKTYPHI (QylsiepeHsl, HAHOTPYOKH), HAHOKOMIIO3HTHI,
HaHOTIOPHCTHIE MaTEPUAIIBI, HAHOCTPYKTYPUPOBAHHBIE MHOTOCJIONHBIE
matepuansl. ([1K-2).

2. | OcHOBHEIE
POOJIEMBI
HAHOXUMUU

2.1 BimstHue pa3Mepa 9acTull Ha OCOOCHHOCTH X XUMHUYECKUX CBOUCTB H
PEaKIMOHHYIO CIIOCOOHOCTE. Pa3mepHbIe 3 QeKThI: TPHBHATIBHEIC
(M3MEeHEHNE TePMOTMHAMAYECKUX U KHHETHYCCKIX CBOHCTB CUCTEMBI C
YMEHBIIICHUEM pa3Mepa YacTHI); ICTHHHBIC (Ka4eCTBCHHBIC
peoOpa3oBaHus CBOHCTB CUCTEMBI C YBETHUCHUEM ITHUCIIEPCHOCTH).




ITpuanHBI BO3HUKHOBEHHS pa3MepHBIX dpdexToB. [Tpodiembl
YCTOMYMBOCTH HAHOYACTHUI] M X aCCOIMATOB; (PaKTOPHI, 00yCIaBIUBAIOIINE
cTabmIsHOCTE. CIIOCOOBI CTAaOMIM3aMY HAHOYACTHIIL. JoNToXXUBYyIIHE
MeTacTaOWIbHEIE COCTOSIHUSA. [IpUUMHBI HU3KOW YCTOWYHBOCTH BEIIECTB B
HAaHOKPHUCTAJUTMIECKOM COCTOSHUH. CerperalnoHHbIe SBICHUS.
Texnonoruu crabunu3anuu GOpMbI U pa3MEpPOB HAHOKPUCTAIITUTOB.

2.2. CoBpeMEHHbIC TCH/ICHIIUH B IPOM3BOICTBE HAHOYACTHII.

(TTK-2, TIK-5, YK-1).

Hanomerpuueckue
ApXUTEKTYpPHI:
BO3HUKHOBEHHE

HerHCTaHHquCKOﬁ

OopraHu3aIu
aTOMOB B

HaHOCTPYKTYpe

3.1. YnaxkoBku oiMHAKOBBIX cdep. HaydHble HOAX0AbI K KOHTPOJIUPYEMOMY
00BEANHEHUIO HAHOYACTHUI] B YIOPSJOYECHHbBIE CTPYKTYPHBIE OJOKH:
MIPOCTPAaHCTBEHHOE OTPAHNYEHHUE CHCTEMBI, OTHOPOIHOCTh 0a30BBIX YaCTHII
10 pa3Mepam.

3.2. OgHOMEpHBIE HAHOCTPYKTYpHI. Kiaccuukanust oqTHOMEpHBIX
HAHOCTPYKTYP: HAHOHHTH, HAHOCTCP)KHH, HAHOJICHTHI. Y CIIOBHS,
HeoOxoauMble U1t JOPMUPOBAHHS OJJHOMEPHBIX HAHOCTPYKTYP:
raccuBalus OTJENbHBIX IpaHell; N3MEHeHHe MexaHn3Ma (hopMHUPOBaHUS,
HCIIOJIb30BaHUE TPOCTPAHCTBEHHOTI'O OIPaHMUYCHHSI PEaKIIMOHHOM 30HBI AT
(hopMHpPOBaHUs aHU30TPOITHBIX HAHOCTPYKTYp MyTeM 10100pa 1mabioHa
WY TEMILIATa; OJHOOCHAS e(opMarys YacTUIL.

3.2. JIByxMepHBbIC YIIaKOBKH U TreoMeTpruIecKast (hpycTparis.

3.3. Ananus cTpyKTypsl: popMbl BopoHCKOT0, 001IHE «COCEq», «COCSHN»
B KOHTAKTe. YTIAKOBOYHAs HEPAPXHs: TOTIOJOTHIECKas CTPYKTypa 3a
TIPEAeIaMH «COCeAeH» IIepBOTO MOPSIIKa.

3.4. Hanoctpyxrypst HPY metannoB: ppakTambHas CTPYKTypa, CTPYKTypa
THUIIA «eKEeBUKa», 3D HAHOCTPYKTYpHI U3 MOJIEKYJISIPHBIX KJIaCTEPOB.
(IIK-2, I1K-5, YK-1, OIIK-1).

Komno3ununonusie
HaHOMaTepHUaIbl

4.1. Knaccugukanusi HAHOKOMIIO3UTOB B 3aBUCHMOCTH OT IPHPOJIBI
MaTPHI[BI ¥ HATIOJHUTEJIS: HAHOKOMITO3UTHI «TIOJMMEP — HEOPTaHUYeCKast
HAHOYACTHUIIa», HAHOYACTHUIIF B HEOPTAaHUIECKAX MaTpUIaX (IICOITUTEHI,
cunukaThl). [TonydeHrne KOMITO3UIIMOHHBIX MaTEPHUAIIOB 110 30Jb-TEJb
METOTy.

4.2. Oprannyeckre HaHOKOMITO3UTHBIE MEMOpaHbI 1 HOHHBIE TIPOBOIHUKA
HAa OCHOBE HAHOCTPYKTYPHBIX MOJIMMEPOB. [[pOHUIIaeMOCTh IIIOTHBIX
MeMOpaH. [IpoHHIIaeMOCTh KOMIIO3UTHBIX MaTepraioB. COBpeMeHHbIE
HAHOKOMITO3UTHBIC MaTEPHAIIBL.

4.3. TlonmumepHbIe 3JeKTPOIUTh. HaHOKOMIIO3UTHBIE MTOJIUMEPHBIE
BJIEKTPONUTHL. HaHOKOMITIO3UTHBIE TTOJIUMEPHBIE TEJIEBBIEC AIEKTPOJIUTHI.
Hanoxommnosutaeie monmudnextponutheie remu (I1K-2, [TK-5).

4.4. Hanokpucrannuueckue kepaMuk. CUHTE3 HEMETaNIMYECKUX
HEOpTraHMYeCKUX HaHOoJacTHI. DopMupoBaHHe HAHOKEPAMUYECKUX Tell.
Crpareruu arioMepanuy s orpaHudeHus pocta. OcoObie CBOWCTBA H
npumenerne. (YK-1, OITK-1)

MeTammyaeckue
MHOTOCJIOMHBIC
HaHOMaTepHUabl
METaJIJIOB,
HaHOCIIJIaBhI

5.1. MeToabl cuHTE3a METAJUIMIECKUX MHOTOCTIOHHBIX MaTepHaJIOB.
3aBUCHMOCTH IMPOYHOCTH MHOTOCIIOMHBIX HaHOMATEpHAJIOB OT TOJIIUHBI
ciost. I[Tmactrueckas nedopmannst MHOTOCIOWHBIX HaHOMaTepuanos (ITK-2,
[IK-5, YK-1, OIIK-1)

5.2. Tlony4yeHrne HAaHOMETAJUIOB U HAHOCIUIABOB. MeXaHn4ecKoe
craBienue. CTpyKTypsl IEPBOro, BTOPOTO U TPETHETO TUIIOB.

Metonasnl
YCTaHOBJICHUS
HaHOCTPYKTYpPBbI

6.1. Hanoananus: TpaHCMUCCHOHHAS U CKAaHUPYIOIIAs YJIEKTPOHHAsS
MUKPOCKOIHS, TPAHCMUCCHOHHAS 3JIEKTPOHHASI MUKPOCKOIHUS BBICOKOTO
pasperenusi, anexTponHas audpakius, POIC, EXAFS,
yIbTPaLeHTPU(PYTUPOBAHNE, HIICKTPOHHBIE CIIEKTPBI HOTJIOMIEHHS T. 1.

5.2 Pa3zgennl THCHUNINHBI H MEKAMCHUINITIMHAPHDLIEC CBA3H C o0ecnneuyHBaeMbIMH




(mocJienyomumMM) TUCHUIVIHHAMHA

Ne HaumenoBanwne obecrie- | Ne No pa3nienoB v TeM JaHHOW JUCIMILTAHBI, HEOOXOJMMBIX
/Tl | YUBaeMBIX (MOCIEAYIO- | JUIS U3YYCHHS 00CCTIEYMBAEMBIX (TTOCIICYIOIINX ) TUCITUTLINH
IIUX) AUCLHUILINH (BIHCHIBAIOTCA Pa3paboOTINKOM)

1. | Beimonnenue 22 1 32 | 33 | 4.1 42 | 5.1 6.1
KBaJIU(DUKAITMOHHOM.
paboThl

5.3. Pa3nenbl 1 TeMbl IUCHUIJIMH U BHAbI 3aHATHIA
No | Hammenomanue paznena nucuumuinabl | Jlekm. | Ilpakr.| JIa6. | Cemun | CPC Bce-
n/m 3aH. 3aH. . ro
1 BBenenue 2/0 2/0 5/9 9/9
2 OcHoBHBIE TIPOOIEMBI HAHOXUMHH 4/2 4/2 10/14 | 18/18
3 HanomeTrpuueckue apXuTeKTyphbI: 4/2 4/2 10/14 | 18/18
BO3HUKHOBEHUE HEKPUCTATUTMUECKOM
OpraHHU3aIi aTOMOB B
HAHOCTPYKTYpE
4 Komno3uiimonHbeie HaHOMaTepUalibl 6/4 6/4 15/19 | 27/27
5 Mertamdeckue MHOTOCIOWHbBIE 4/2 4/0 10/16 | 18/18
HaHOMaTEPHAaJIbl METAJIIOB,
HAHOCIJIaBBI
6 N3ydenne HaHOCTPYKTYphI 4/2 4/4 10/12 | 18/18
5.4. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3AHATHH M J1a00paTOpPHBIX pador
7.
Ne Ne pasnena n HanmeHnoBanue Tpyno- OneHouHbIe ®opmu
n/m TEMBI CEMHUHApPOB, €MKOCTh cpencTBa pyembie
JUCLUTIIUHBI IIPAaKTHUYECKUX U (uacer) KOMIIE-
n1abopaTopHbIX paboT TEHLINH

1 2 3 4 5 6

1. | 1. BBenenune HanocucreMmsl. 2/0 Bxonnoit TIK-5

KOHTPOJIb B BUJIE
TECTOBOTO 3aJIaHUsI
110 HAHOXHUMMUH.

2 | 2. OcHOBHBIE Pazmepusbie 3¢ hexTh 2/2 VYcrHas Gecena. [1K-2,
poOIIeMbI IIpoBepka [IK-5
HaHOXHMHUH MPaKTUYECKHUX

3aJaHui
3 [Tpobnembr 2/0 VYcrHas Oecena. I1K-2,
YCTOMYMBOCTH [IpoBepka [IK-5
HaHOYaCTHI] ux MPaKTUYECKHUX
3aaHui




accolMaToB
4. | 3. Camoopranuzanus 2/0 YcrHas Oecena. IK-2,
HanomMerpuyeckn | HaHOYACTHUIL I1K-5
5 € ApXUTEKTYPBI: HanoctpyKTypsl. 2/2 IIpesenTanys I1K-2,
BO3HHUKHOBCHHUE noxianoB o teme | [1K-5,
HEKPHUCTAJUTUYECK ««Hanomerpuueckne | YK-1,
Ol Opra’Hu3anuu APXUTEKTYPBINY. OIIK-1
aTOMOB B
HAHOCTPYKTYpE
6 4. HanoxoMIto3ursl. 2/2 VcrHas Oecena. IIK-2,
Komno3uimonHsl [K-5
7 ¢ HaHomaTepuaibl | HaHOKOMIO3UTHI. 4/2 [Ipezentanus [1K-2,
JOKJIAZOB 110 IIK-5,
CcBOOOIHON TeEME VK-1,
OIIK-1
8 5. Hanocnnasel 4/0 [IpesenTanus [1K-2,
Meramueckue JTOKJIa/I0B 110 [K-5,
MHOT'OCJIOMHBIE CcBOOOIHOH TeMeE. VK-1,
HaHOMAaTepHUabl OIIK-1
METAaJIJIOB,
HAHOCTLJIABbI
9 N3yuenue Ddusnueckue MeTOIbI 4/4 VYcrHas Oecena. IIK-2,
HaHOCTPYKTYpPBI HCCIIEI0BAHUSA IIpoBepka IK-5
HaHOCHCTEM MPaKTUYECKHUX
3aaHui

6. IlpumepHas TemaTuka pegepaToB, 10KJIAA0B, IPOEKTOB (MIPH HAJTUYNH); lEPeYeHb
BOIIPOCOB K 3a4eTaM, IK3aMeHaM M T.IL.:

ITnan camocTosiTe1bHOI Pad0OTHI ACIIMPAHTOB

No Tema Bun 3ananue Pexomennyemas | Komnuec
HEJl. CaMOCTOSITeITLHOM JUTEepaTypa TBO
paboTsl 4acoB
1 2 3 4 5 6
1 1. BBenenue IToaroroBka K | CM. Nel,2 5/9
MPaKTUYECKIM sonpocwl 1-5 (ocHOBHas
sanstusiM 1o teme | OC (n. 11.2) JaUTEepaTypa)
«HanocucteMbI»: Nel,2
MOWCK W  aHaIu3 (monosHUTETEHA
Hay4yHOU a1 JUTEpaTypa);
JUTEPATYPBI, CaMOCTOSITEITbH
MOATOTOBKA ACCe BIii TTIOMCK JIUT-
pBI TIO TeMe
2 2.OCHOBHBIE Ilouck wu amamms | Cm. Nel,3 5/4




poOIIeMbI Hay4HOU gonpocwi 6-10 | (oCHOBHAS
HaHOXUMHUH mutepatypsl  ans | OC (n. 11.2) JaUTEpaTypa)

BBITTOJIHEHUS CaMOCTOSITENIbH

MPAKTUYECKOTO bl IOUCK JIUT-

3alaHusl  «AHanu3 pBI IO TeMe

9KCIIEPUMEHTAIbHBI

X  JaHHBIX U3

Pa3HOPOAHBIX

JAUTEPATYPHBIX

HUCTOYHHUKOB 0

MIPUYUHAX

MPOSIBJICHUS

pa3MepHBIX

¢ dexToB Ha

KOHKPETHOM

puMepe»
2.0OCHOBHBIE IToaroroska K | CM. Nel,3 5/5
po0sIeMbI MIPaKTUYECKUM gonpocwl 6-10 | (0OCHOBHAs
HaHOXUMHUH 3ansTusiM 1o teme | OC (n. 11.2) JUTEPATYpa)

«IIpoGaemsl

YCTOWUYMBOCTH

HAHOYACTHUI[ M WX

acCOLIMaTOBY
3. [Toaroroska K | CMm. Ne 2 (ocHoBHas 5/7
HanoMerpudecku | mpakTHYECKUM sonpocwl 12 JTUTEPATYpA)
€ apXUTEeKTypbl: | 3aHsATUsAM 1o Teme | OC (n. 11.2) Ne 3,4
BO3HUKHOBeHHE | «CaMoopraHu3aIus (momonHUTENEHA
HEKPHUCTATHYECK | HAHOYACTHID) s JIUTepaTypa)
Ol OpraHu3aluu
aTOMOB B
HaHOCTPYKTYpe
3. [ToaroroBka k Cwm. Ne 2 (ocHoBHas 5/7
HanoMerpuyeckn | mpakTHYECKUM eonpocwl 12-15 | nuteparypa)
€ apXUTEeKTyphl: | 3aHsATUAM o Teme | OC (n. 11.2) Ne 3,4
BO3HUKHOBeHHEe | «HaHOCTpYKTYpBI» (momoHUTENEHA
Hekpuctanueck | [louck u ananus s JIUTepaTypa)
Oif OpraHu3an | Hay4HOM CaMOCTOSITENIbH
aTOMOB B JUTEPaTypHl, BIii TTIOMCK JIUT-
HaHOCTPYKTYpe MOJITOTOBKA pBI 110 TeMe

pedepara Ha Temy

«Hanomerprnuecku

€ apXUTEKTYPHI»
4. Komnosunnon- | [loaroroBka Cwm. Ne 2 (ocHOBHas 5/9

HBIC

MMPaKTUYICCKUM

sonpocwl 16-19

JUTEpaTypa)




HaHOMaTepHuanbl | 3aHsATUsAM o Teme | OC (n. 11.2) Ne3, 5
«HaHOoKOMIIO3UTHI» (momomHUTENHEHA
sl JIUTepaTypa)

7,8 | 4. Komnozurmos- | Iloaroroska k CwMm. Ne 2 (ocHOBHas 10/10
HbIE MPaKTUYECKUM sonpocwul 16-19 | nureparypa)
HaHOMaTepHaylbl | 3aHATUAM 1o Teme | OC (n. 11.2) No3, 5

«HaHoxkoMIo3UTHI» (monmonmHUTENBHA
[Touck u ananus sI IuTepaTypa)
HAy4YHOU CaMOCTOSTENIbH
JUTEPATYPHI, BII TIOUCK JIUT-
MOATOTOBKA pBI 11O TeMe
JIOKJIaJia Ha TEMY

«Hay4Hble OCHOBBI

CHUHTE3a

KOMITO3UIIUOHHBIX

HaHOMAaTepPHAaJIOB»

9,10 | 5. [ToaroroBka k Cwm. Ne 2 (ocHoBHas 10/16
Meramndeckue | MPakTHYECKUM sonpocwl 20-22 | nuteparypa)
MHOTOCJIOMHBIE 3ansTusM o reme | OC (n. 11.2) Ne 3,5
HaHoMarepuansl | «HaHocmnaBe» (momonmHUTENHHA
METAaJIJIOB, [Touck u ananus i JIUTEeparypa)
HAHOCTIJIABBI Hay4YHOU

JTUTEPATYPHI,
MOATOTOBKA
JTOKJIa/1a Ha TEMY
«OCHOBHBIE
(bakTopsl,
BIIMSIOIINE HA
¢buznyeckue
CBOMCTBA
MHOT'OCJIOMHBIX
HaHOMaTepHaJloB
METaJIOBY
11, | Usyuyenue [ToaroroBka k Cwm. Ne 5 10/12
12 | HAHOCTPYKTYpHl | MPAKTUYECKUM gonpocul 11 (mononHUTENBHA
sansTasm o Teme | OC (1 11.2) s IUTepaTypa)
«Duznueckue Hpaxriraeckoe
3a/1aHKe
MCTOZBT «Ananuz
HCCIICIOBaHuA HAaHOOOBEKTA
HaHOCHUCTEM) o
MPEIIIOAKEHHBI
M
JKCIIEPUMEHTA
JTHHBIM

JaHHBIM».




a)

l.

7. YueOHO-MeTOAMYECKOEe M HH(POPMALTMOHHOE o0ecnedeHne AUCUUIIHHbI:

OCHOGHAs TUmMepamypa
Bensix, JI. b. BBenenue B HaHoxuMuto. Pazmepnsie 3¢ pexTsl B GU3NKO-XUMHH M KaTaJIn3e
[Tekcr] : yue6. mocobue / JI. b. benwix, ®@. K. Imuar . — Upkyrck : U3n-so UT'Y, 2013. —
199 c. : un., uB. wi. ; 21 cMm. — bubmmorp.: ¢. 191. — ISBN 978-5-9624-0942-9. 41 »k3.
EmuceeB, A. A. ®yHKIMoOHaNbHBIE HaHOMatepuaibl [Tekcr] : yueb. mocodme / A. A.
Enucees, A. B. Jlykamun ; pea. 0. JI. Tperbsikos. - M. : ®uzmariut, 2010. - 452 c. : uB.
ui. ; 24 cm. - bubnuorp.: c. 451-452. - ISBN 978-5-9221-1120-1. 1 3k3.
Ponynep D. Pa3mepubie >ddextsl B Hanomarepuanax [Tekct] : HayuyHoe u3manue / 3.
Ponynep ; nep. ¢ anrn. A. B. Xauoss ; pen. P. A. Auapuesckuii. - M. : Texnocdepa, 2010. -
350 c. : mi. ; 25 cM. - (Mup MaTepuanoB ¥ TEXHOJIOTUH). - bubnmorp. B koHIe r1as. - ISBN
978-5-94836-265-6. 1 3k3.
benbix, JI.Lb. Beenenue B HaHoxumuto. Pazmepubie 3pPekThl B PU3MKO-XUMUM U KaTaIH3e
[DnexTpoHHbIi pecype] : yuebd. mocobue / JI. b. bensix. - OBK. - Upkyrtck : U3n-so UT'Y,
2013. - Pexum gocryna: . - Pexum poctyna: DU3 "bubaunorex". - Heorpanuu. pocrtym. -
ISBN 978-5-9624-0942-9 :
Pasmepabie u  mopdornormueckue dP(EeKThl B THIPOTCHU3AMUOHHOM  KaTalln3e
[DnexTponHbIil pecypc]| : HayuHoe u3ganue. - DBK. - HUpkyrck : U3n-Bo UT'Y, 2014. -
Pexxum noctyna: . - Pexum nocryna: 943 "bubnauorex". - Heorpanuu. gocrym. —

0) OonoaHumenvHas Iumepamypa:

. Ceprees, I'.b. Hanoxumusi [DnexkTpoHHbIi pecypc] : yued. mocoOue st CTyd., o0yd. IO

Hanp. 020100 (510500) "Xumus" u no crer. 020101 (011000) "Xumus) / I'. b. Ceprees. -
OBK. — M. : Yausepcurtet, 2006. — 337 c. — Pexum noctymna: DIeKTPOHHBIN YUTAIBHBINA 3a71
"bubnuorex". — ISBN 5-98227-185-3.

3umon, A. JI. Kommonanas xumust Hanovyactuil [ Tekct] : Hayunoe uzganue / A. . 3umon, A.
H. ITaBnoB ; MockoBckui roc. yH-T TexHosnoruil u ymp. um. K. I'. PazymoBckoro. - M. : Hayu.
mup, 2012. - 218 c. : ui. ; 22 cm. - [Ipenm. ykas.: c. 205-211. - bubmwmorp.: ¢. 212-218. - ISBN
978-5-91522-272-3. 2 3Kk3.

Annpuesckuil, P.A. Hanoctpykrypsbsie Matepuans! [Tekct] : yue0. mocobue i CTyA. BY30B,
00y4. MO Hamp. HOArOTOBKU aurioMup. cren. 651800 "dusznueckoe Matepuanosenenue” / P.
A. Annpuesckuii, A. B. Parynsa. - M. : Akanemus, 2005. - 187 c. : un. ; 22 cm. - (Bsiciee
npodeccuonalibHOe oOpa3oBanue) (YuebHoe nocodue. EcrecTBennsie Hayku). - bubmmorp. B
KoHIe raB. - ISBN 5-7695-2034-5 : 1 ak3.

Cyznanes W.II. Hanorexnomorus : (QU3MKO-XMMHS HaHOKJIACTEPOB, HAHOCTPYKTYp U
nanomatepuasioB / U. I1. Cy3nanes. - 2-e uzn., ucrnp. - M. : JIu6bpokom, 2009. - 589 c. : umn. ;
22 cm. - (CuHepreTuka: OT IpolwIoro K Oynymemy). - bubauorp. B konie rias. - ISBN 978-
5-397-00217-2. 1 2k3.

[Tonydenue u wuccnenoBaHue HaHOCTPYKTyp [Tekcr] : mabopaTopHBI MPaKTUKYM IO
HaHotexHomnorusiM / A. A. EBgokumos, E. JI. Mummna, B. O. Bansauep ; pen. A. C. Curos. -
M. : bunowm. Jlabopatopus 3nanuii, 2010. - 146 c. : un. ; 22 cM. - bubnuorp.: c. 143-146. -
ISBN 978-5-9963-0028-4. 1 k3.
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6. I'peunxun, JL.U. Hanowactnue! u Harotexsonoruu / JI M. peunxun ; Munckuii roc.
BLICHI. aBHal. kol - Munck : [lpao u sxoHomuka, 2008. - 74 c. : rpad. : 20 em. -
Bubanorp.: ¢. 71-73. - ISBN 978-5-985-442-509-2 : 1 3k3.

25 //////1--" & Hb HrY oS 28 stet vt RO03 (7
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B) IpOrpaMMHOE O0ecCIeueHue :

r) 6a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CUCTEMBI
http://www.fnm.msu.ru/ucheba-na-fakultete/biblioteka-uchebnykh-materialov
http://nanoindustries.com/

http://www.nanometer.ru

http://www.nanotechweb.org
http://www.newchemistry.ru

JKypHAJIBI:
http://www.nanoindustry.su/
http://www .nanorf.ru/
http://www.microsystems.ru/
http://www.nanometer.ru

http://www.nanotechweb.org
http://www.nature.com
http://www.newchemistry.ru
http://www.vijnano.org

8. MaTrepnajibHO-TEXHU4YECKOe o0ecredyeHrue TUCHUIIIMHbI:

[Tomemenuss s NOpoOBEAEHUs  JIGKIIMOHHBIX M CEMUHAPCKUX  3aHATHUH,
YKOMILJIEKTOBaHHBIE HEOOXOJAUMBIM 000pyI0BaHUEM, a UMEHHO: ayauTopuu S5, 303, 402, 423,
426, ocHameHnnble MynbTuMenuitHbIiMu poektopamu (InFocus IN 105 (3D Ready), HacTeHHBIMU
skpaHamu, HoyTOykamu Samsung NP 300T5A-AOFRU.

9. O0pa3oBaTe/ibHbIC TEXHOJOTHH:

B nmponecce MU3ydCHHUSA OUCHUILNIMHBI HCIHOJBL3YIOTCA KaK TpaJullMOHHBIC, TaK H
HHHOBAIIMOHHBIC TCXHOJIOTMH, AKTHBHBIC W HWHTCPAKTHBHBIC MCTOJbI U q)OpMI)I O6yq€HHﬂ. B
YaCTHOCTHU, B paMKax OCBOCHHA JUCHUIIIIMHBI ((HaHOCTPYKTypHpOBaHHI)IG MaTcpHraibl»
acrpaHTaMu HaIpaBJICHHOCTHU «Dusnueckas XUMUSA» XUMHUYECKOT'O @aKynLTeTa
NPENYCMOTPEHBI
1) nexiuu ¢ IpuMEeHEeHUEM

a) TEXHOJOr Ui O6’b${CHI/ITeJ'H>H0—I/IJ'IJ'IIOCTpaTI/IBHHX O6’L$ICHCHI/II71,

6) O6’b}ICHI/ITGJ’IBHO—I/IJ'IJ'IIOCTpaTI/IBHHﬁ METOAAa C DJIEMCHTAMU Hp06J'IeMHOI‘ O U3JI0OKCHHAA,

B) pa300pa KOHKPETHBIX CUTYAIH.
2) NpaKTHUYECKHE 3aHATUS, BO BpEMs KOTOPHIX IPOBOAMTCA pELIEHUE THUIIOBBIX 3ajad,
KOHTPOJIBHBIE W aYJUTOPHBIC CAMOCTOATCIBHBLIC pa6OTI)I, o6cy>1<)1a}0Tcs1 BOITPOCKHI HGKHI/II;'I n
JIOMAITHUX 3aJIaHuM;
3) camocTosTeNbHasE padoTa acCMUPAHTOB, BKIIOYAOIIAs MOJTOTOBKY K CEMHUHAPCKUM 3aHSATHSIM
B (I)OpMC HU3YUCHUS TCOPCTUUCCKOIO MaTcpuaia J'IeKI.IPIfI, BBIITOJIHCHU A 3a,uaH1/1171 o pas3jIMYHbIM
pa3aciiaM JUCHUIUIMHBI; MMOATOTOBKY K JOKJIaAy C IPE3CHTAlUAMU; MOATOTOBKY K TCKYUICMY
KOHTPOJIIO YCIICBACMOCTH,
4) KOHCYJIbTHUPOBAHUC ACIIUPAHTOB 110 U3y4dCMbIM TCOPCTUUCCKUM U NPAKTUICCKHUM BOIIPpOCAM.

10. @D OoHAbI OLIEHOYHBIX CPpeaACTB 1Jifl NPOBECACHUA TEKYIICI0O KOHTPOJIA
ycneBaeMoCTHu U l'[pOMe)KyTO‘lHOﬁ arTrecranum
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http://www.fnm.msu.ru/ucheba-na-fakultete/biblioteka-uchebnykh-materialov
http://nanoindustries.com/
http://www.nanometer.ru/
http://www.nanotechweb.org/
http://www.newchemistry.ru/
http://www.nanoindustry.su/
http://www.nanorf.ru/
http://www.microsystems.ru/
http://www.nanometer.ru/
http://www.nanotechweb.org/
http://www.nature.com/
http://www.newchemistry.ru/
http://www.vjnano.org/

10.1 OueHouyHble cpeacTBa TEKYUIEro KOHTPOJIS:

Ha3nauenne  OLICHOUHBIX  CpeacTB  Tekymero kKoHtposns TK - BbIABUTH
chopmMupoBaHHOCTH Y oOydaromuxcst komnereHui - [1K-1, TIK-2, I[TK-5, YK-1, OIIK-1.

Jlns mpoBeeHUsI TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOHM aTTecTaluu
paspabotansl OC, KOTOPbIE BKIIOYAIOT:
- KOHTPOJIbHBIE BOMPOCH 10 TeMaM «HaHoxumus, HaHoTexHOoJorHn»; «Pasmepusie 3dekToiy;
«[IpobrieMbl yCTOMYMBOCTH HAHOYACTULl M UX accOLMATOBY; «CaMOOpraHu3aIysl HaHOYaCTUI,
«Hanoctpykryps»; «Hanoxkomnosutsl»; «HaHocmnasel, «®u3znyeckue METOIbl MCCIIECIO0BAHUS
HAaHOCHCTEM;
- KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3aJaHUs IS 3a4€Ta.

Matepuanbl /151 IPOBe/IeHUs] TEKYIIEro U MPOMEeKYTOYHOI0 KOHTPOJISl 3HAHUM CTY/A€HTOB:

Ne Bun xonTpons KoHnTponupyembie TeMbl (pa3zeibl) Komnerennum,

n\n KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

1

2

3

Cm. ®OC VMK,

10.2. OneHo4HbIe cpeacTBa A1 MPOMEKYTOYHON aTTECTALINM:
IIpomexxyTounass arrectanus (3auem) MOXKET NPOBOIUTHCA B (QOpME YCTHOTO
cobeceJOBaHUs WM B BHJIE TECTOBBIX 33JJaHUN C OTKPBITHIMH BOIIPOCAMHU.

IlepeyeHb NpUMEPHBIX KOHTPOJbHBIX BOIIPOCOB U 3aIaHMH ISl 3a4eTa:

1. OcHOBHBbIE MOHATHS U TEPMUHOJIOTHSI HAHOXMMHUU U HAHOTEXHOJIOTUH.

2. Knaccudukanum HAaHOCUCTEM.

3. Tloyemy nansi oOBSICHEHHS OCOOBIX CBOMCTB BelleCTBAa B HAaHOPA3MEPHOM COCTOSHHUH
HE00XO0AMMO PacCMOTPETh CBOMCTBA MOBEPXHOCTH? YeM MOBEPXHOCTh OTJINYAETCS OT 0Obema?

4. Yto Takoe MOBEpXHOCTHas 3Heprusa? Kakue MeTonpl ompeneneHus: MOBEPXHOCTHOU
SHEPTUU TBEP/BIX TEJl BaM U3BECTHBI?

5. KakoBbl 0COOEHHOCTH 30HHOH CTPYKTYpbl METAJIOB K MOJYNPOBOJHUKOB B
HAaHOKPHUCTAJUINYECKOM COCTOSIHUN?

6. Yto moHuMMaAlOT moA pasMepHbIM 3pdexkToM? B yem pasHHIa MeXTy COOCTBEHHBIM M
BHEIIIHUM pa3MepHbIMU dppexTamu’?

7. C gem cBsi3aHbl pusznyeckue pasmepHsie 3¢ dexTrl. [IpuBeaure npuMepsl.

8. Uem oOycnaBnuBaeTcss HH3Kas arperaTMBHas ycTOMUMBOCTh HaHocucteM? Kakue
Coco0bl CTAOMIIN3ALUH BBl 3HaeTe?
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9. Kaxum o6pazoM pa3Mep HacTHII MOKET BIMSTH Ha OCODEHHOCTH XHMHYECKHX CBOHCTB
BEUICCTB M PEAKIIMOHHYIO CHOCOOHOCTR?

10. Y10 NOHHMAIOT MO CTPYKTYPHO-YYBCTBHTENEHEIME H CTPYKTYPHO-HCUYBCTBATEIBHBIMH
peakumsamu? [puseaure npuMepsl.

11. Hanoananus. ITepeuncinre METOAb! HCCIIEAOBAHHA 4aCTHI HAHOMETPOBOI'O JHaNMa3oHa.

12. IlpuseanTe NPHMEPH! AHATH3A JKCTIEPHMEHTAILHBIX AAHHBIX UIA YCTAHOB/ICHHS [IPHYHH
IIPOSB/ICHHS pa3MepHEIX HPeKTOB U3 PA3HOPOIHBIX THTEPATYPHBIX HCTOUHHKOB.

13.Kakue Hayunsi¢ [OAXOASl MCOONB3YIOT U1 KOHTPOIMPYEMOro oObeIHMHEHHs
HAHOYACTHI] B YIIOPAIOYEHHBIE CTPYKTYpHBIE 6110KH?

14. KakoBble yCI0BHA, HEOOX0AMMBIC Ui (GOPMHPOBAHHUA OJTHOMEPHBIX HAHOCTPYKTYP?

15. JlsyxMepHBIe YIAKOBKH H reoMeTputdeckan ppycrpaius.

16. Hanocrpykrypst HPY metannos.

17. PaccMoTpuTe Kiaccnpuxalny HaHOKOMIIO3HTOB.

18. HayuHble OCHOBBI CHHTE3a KOMNO3HIMOHHBIX HAHOMATEPHAIOB.

19, OpraanyecKne HaHOKOMMO3HTHBIC MEMOPAHBL.

20. MonHbie NpOBOAHHKH HA OCHOBE HAHOCTPYKTYPHBIX noimepos. HanokomMnosntHbie
NOJHMEPHBIE IEKTPOIHTEL.

21. HaHOKpHCTAINYECKHE KCPAMHKH.

22. MeTo/1bl CHHTE3a METATIHYECKHX MHOTOCIOHHBIX MATCPHAIOB,

23. OCHOBHBIE MOJXOBI CHHTE3d HAHOMETAUIOB H HAHOCIIABOB,

24, AKTyanbHble HANpaBieHMA HCCIEAOBAHMI B  COBPEMEHHOH TeopeTHyecKod #
3KCIIEPHMEHTANBHOM XHMHK B O0JIACTH HAHOXHMUH H HAHOTEXHOJIOTHH.

Paspaborunku:
N/ i 2 JI-p XuM. Hayk, npodeccop JLB. Benbix
(nojamuce)

TIporpamMma paccMOTpena Ha 3aceaanny kadeapsl GU3HIecKoi H KOMNOMAHON XHMHH

2%y P 2014 r.Mporokon Ne 7

3as. it = /11 Ad./
as. Kaeapo — MHAT

B
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Jner COrJiIacoBaHHus, JOMOJTHeHHH H H3MEHCHHI
na 2015/2016 yuebuniii roa

K paGoueii nporpamve jmcummumeel  B1.B.JB.2.1 Marepnaanl ¢
HAHOCTPYKTYPO# MO HANpPaBJeHHOCTH MPOrpaMMbl MOATOTOBKH KaJIpOB BBICIIEH
KBaMpHUKaLMH (MporpaMMbl aCHPaHTYphl) PH3HYECKAS] XHMHS

1. B paGouyio nporpamMMmy JAHCLHIUIHHBI BHOCATCS ClI@AYIOIINE NOTIOIHEHHS:
Her nonosnnenuii

2. B pabouyio nporpaMMy AHCLHIUIMHEI BHOCATCS CNEAYIOLIHE H3MEHEHUA:
Her usMenenuit

Usmenenus ono0peHbl Y4eHbIM COBETOM XHMHYECKOro (axyibrera, IPOTOKOJ
N4 or«H» OF 2015 .

3as. kadenpoit pusnteckoit /

¥ KOJUTOHAHOH XHMHH ﬂv

[ A.D. Hlmuar /
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JIuer cornacoBanus, 10NOJHEHHH H H3IMEHEeHH
na 2016/2017 yuebuwbtiii roa

K paboueii nporpamme aumcummiauusl  BL.B.JAB.2.1  Marepuaasl ¢
HAHOCTPYKTYPO#H 10 HANpaBIeHHOCTH NPOIPaMMbl MOAIOTOBKH KajpoOB BhICIIEH
KBaTH(HKALMH (MPOrpaMMBbl aCIUPAHTYpbi) PH3IHYECKAN XHMHSI.

1. B coorBercTBuH ¢ npukazoM MuHoOpraykn Poccun Nel455 or 07.12.2015 r. o
nepeHMeHOBaHHH denepanbHOro rocy1lapCTBEHHOIO O10/KETHOr O
00pa3oBaTeNbHONO  YYPEKIACHHA BbICIIEr0 NPOoecCHOHAIBHOr0 00pa3oBaHus
«MpkyTckuii rocyaapcrtsenublit  ynusepcuter» (®I'BOY BIIO «MI'Y») B
(enepansHoe rocyaapcrTBeHHoe OIOKeTHOE 00pas’oBaTelbHOE — yHpeKAeHHe
Beiciiero obpasosanua «MpkyTckuii rocysapcrsensslii yuusepcuter (®I'BOY
BO «MI'Y») unTtath HAaMMEHOBaHHE By3a B HOBOH pe/lakLi1H.

2. B paGouyio nporpaMmy JAHCUHILTHHBEI BHOCATCA CACAYIOIIHE JOTOTHEHHS:
Hert gonoanenwii

Mavenenns on00perbl YUeHbIM COBETOM XHMHYECKOro (axy/ibrera, IPOTOKO
Ne & or« 716 » 06 2016 .

3aB. kadenpoii puzvecKoii %
- = [ A.®. Wmuar /
H KOJJIOHHOIN XHMHH J o
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JIneT coracoBanus, AOMOJTHEHHH H H3IMeHEeHHH
na 2017/2018 yuebnbiii roa

qumeimnmest BLBJIB.2.1  Martepuaast ¢

K pabouelt  mporpamme
@HHOCTH MPOrpamMMbl MOATOTOBKH Ka/poB BbICILIEH

HAHOCTPYKTYPOi#i 110 Hanpasi
kBasnduKanuy (MporpamMMbl acnupanTypbl) @H3HYECKAS XHMHSL

1. B paGouyo nporpammy JIMCLIMTUTMHBI BHOCATCS Cle/AyIoUIne JIOTIOJIHEHMA:
Her nononHeHui

2. B pabouyio nporpamMmy AUCUHMIMHBI BHOCATCA CEAYIOLIHE U3IMEHEHHUA:

Het u3MeHeHHH

WsMmeHenus 000peHbl YUEeHbIM COBETOM XHMHUECKOTO daxysnbTeTa, MPOTOKOI

Ne 4 o1« Al y Tzt 2017 r.

3as. Kaeapoit GpusHuecKoi
¥ KOJUIOHAHOH XUMHH

/ A.®D. lImuar /
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JIMCT corjiacoBaHusl, JONMOJHEHU U U3MEHEHU I
Ha 2018/2019 yueOHblii roa

K  pabGoueit mporpamme  aucuumivasl  B1.B.JIB.2.1 Marepuaiasl ¢

HAHOCTPYKTYPOM IO HAaIPABJICHHOCTU MPOTPAaMMBbI ITOATOTOBKU KaJpOB BBICIIEH
KkBasM(uKauu (IporpaMMBbl aCUPaHTyphl) PuU3nyeckasi XuMus.

1. B pabouyro nporpaMmy JUCHUIUTMHBI BHOCSATCS CIEIYIONINAE TOTIOTHEHHUS:
Het nononaenui

2. B pabouyto nporpaMmy IUCIUTIIIUHBI BHOCSATCS CJICIYIOIINE U3MEHEHUS:
Her usmenennit

N3meHeHns 0100peHbl Y YEeHbIM COBETOM XUMHUYECKOTO (PaKyIbTeTa, MPOTOKOJI
Ne 5 ot «04» ampens 2018 r.

3aB. kadeapoil puzndeckon

. B / A.®. Imunr /
1 KOJUTOUIHON XUMHUH




