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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

O3HakOMJICHHE OOy4YarolmIMXcs C OCHOBHBIMHU JIOCTHDKEHHUSMH B O0JacTH XUMHUU
JIAHTAHOUJIOB.

1.2 3agaun AUCHUILINHBI.

— 03HAKOMJICHHE aCIMPAHTOB C COBPEMEHHBIMHU JOCTHKEHUSMU B (PYHIAMEHTAILHOU H
MIPUKJIATHOW XUMUH JIAHTAHOUJIOB;

— YCTaHOBIIEHHE O0JIaCTEH MPAKTHUYECKOTO NMPUMEHEHHS COCJAMHCHUN JIAHTAHOWJIOB H
MaTepHaoB Ha UX OCHOBE.

1.3 MecTo gucunnJanHbl (MOIyJisl) B CTPYKTYpe 00pa3oBaTesibHOI MPOrpaMMbl.
JuctummuHa «Xumus f-31eMEeHTOBY SBISETCS TUCIUILUIMHOM MO BBIOOPY U OTHOCHUTCS K
BapuatuBHOU yactu broka 1 «/luctumniunel (Momynun)» yueOHOro IjiaHa.

1.4 IlepeyeHb NMIAHMPYEMBbIX Pe3yJbTATOB O0Oy4YeHHsI MO JAUCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpPaMMBbl.
[Tponiecc n3ydeHus: QUCLUIUIMHBI HalpasieH Ha GopmupoBanue komnereHuuid OIIK-2,

ITK-1.
No HNnpnexc Copnepxanue B pesynbrare u3ydenus yueOHOM JUCHUIUIMHBL
HI_I KOMIIET | KOMIETeHUUH (WIH e€ 00yy4aroImuecs 10JKHbI
" | eHuum 4acTH) 3HaTh yMeTh BJIA/1eTh
1. OIIK-2 | roToBHOCTH aKTyaJIbHbIC BBISIBIISITD HaBbIKaMU
OpraHu3oBaTh padOTy | Hay4HbIE Hauboee BBISIBIIGHUS U
HCCIIEI0BATEIbCKOTO | MPOOJIEMBl B | aKTyallbHbIE IIOCTaHOBKH
KOJUIEKTHUBA B | oOnactu TE€Mbl HAy4HO- | aKTYyaJIbHBIX
0o0lacTH  XMMHMH M | HEOPIaHUYECKO | UCCIIEA0BATeNb | HAyYHbBIX
CMEKHBIX HayK W XUMUU ¥ | CKOH paboThl B | mpoOIemM B
IIyTH ux | mpoeccroHan | 00JacTH XUMHH
peuieHus bHOI oOsacTu | U CMEXHBIX
UCXO0n u3 HayK
COBPEMEHHOTO
YPOBHSI XUMHUHU
51 CMEKHBIX
JUCLUIUINH
2. IK-1 TOTOBHOCTb OCHOBHBIE UHTEPIPETUPOB | HABBIKAMHU
HCII0JIb30BATh Ha | IPUHLIHUIIBI, aTh PE3yJbTaThl | UCIIOJIb30BAHUS
MPaKTUKE OCHOBHBIE | TEOPHUH U | IPSIMBIX U | COBPEMEHHBIX
MPUHLMIIBI, TEOPUU W | KOHLENLNU KOCBEHHBIX JOCTUXKEHUHN B
KOHLEMIUU COBPEMEHHON | METO/OB obnactu
COBPEMEHHOM HEOPraHUYEeCKO | OIpPEIEICHUs HEOpPraHUYECKU
HEOPraHU4YECKOU 1 XUMUHU CTPYKTYPBI W Xumuu, a
XUMHH BELIECTB C | TaKkxKe
TOYKH 3PEHHS | CMEKHBIX
COBPEMEHHBIX | TUCUUIUIMH
XUMHYECKHX
TEOPUIl




2. CTpyKTypa U cojep:KaHue TUCHUIIUHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHIaM padoT.

O6mass Tpymo€MKOCTh JTUCHUILIMHBI cocTaBiaser 3 3ad.en. (108 wacos),
pacmpezesieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

Ounas ghopma 0byuenus

ux

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB 3
AyIuTOpHBIE 3aHATHS (BCEro) o4 o4
B tom unciie:
3aHsTHS JTEKIIMOHHOTO THIIA 8 8
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, 18 18
IPAKTUYECKHE 3aHSITHSI)
JlaGopaTopHblie 3aHITHS 18 18
CamocrosiTesibHas padora (Bcero) 64 64
B ToMm uucne:
[TpopaboTka yuyebHOro (TeopeTuyecKkoro) Marepuana 32 32
[ToaroToBka K TEKynieMmy KOHTPOJIO 32 32
Bun npomexxyTouHoii aTTectanuu (3a4er, YK3aMeH) 3a4yeT 3a4yeT
OO01mas TpyI0eMKOCTh qac 108 108
3a4. efl. 3 3
3aounasn hopma obyuenus
Bun yae6HO# paboTh Bcero CemecTpbl
4acoB S)
AyaMTOpHBIE 3aHATHS (BCEro) 34 34
B ToMm uucne:
3aHsATHS JEKIIMOHHOTO TUTIA 4 4
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, 12 12
MPAKTUYECKHE 3aHSTHSI)
JlaGopaTopHble 3aHATHS 18 18
CamocrosiTesibHas padoTa (Bcero) 74 74
B Tom unce:
[TpopaboTka y4eOHOTo (TeOpeTHIECKOro) MaTepuaa 38 38
ITonroroBKa K TeKyIeMy KOHTPOJIO 38 38
Buj npoMexxyTo4HOH arTecTanuu (3a4eT, 3K3aMeH) 3ayer 3ayer
OO01mas Tpy10eMKOCTh qac 108 108
3a4. exl. 3 3




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenue BuoB yueOHOM pabOTHI M MX TPYIOEMKOCTH T10 pa3jiesiaM JUCIUTIINHBI.

Pazgenbl quciuIuinHbl, n3yv4aembie Ha 3 Kypce (ounas popma)

KonunuecTBo yacoB

AynuropHas Breaynut
Ne HaunmenoBanue paznenos Beero paGora OpHas
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
Crpoenne aToMoB f-371IeMEHTOB ¥ XMMUYECKask CBA3b 17 | 1 4 - 12
DIIeKTPOHHAs CIIEKTPOCKOIHUS KOOPAMHAIIMOHHBIX o1 | 1 4 4 12
coeauHeHuii noHOB f-ameMenToB
Kone6aTen13HHe CIIEKTPbI KOOPUHAITMOHHBIX o4 | 2 4 4 14
coeauHenui f-anmemMenToB
Crextpsl SIMP KOOpAMHAIMOHHBIX coenuHeHui f- 24 2 4 4 14
DJICMEHTOB
HccnenoBanue CTPYKTYpbl KOMILIEKCOB f-aiieMeHTOB 29 | o 9 5 12
B PacTBOpax
Hmoeo no oucyuniune: 108 | 8 18 18 64
Pazensl qucHMIUIMHBL, N3ydaeMbIe Ha S5 Kypce (3aounas hopma)
KomndgecTBo yacoB
Bueayaur
Ne HaunmenoBanue pasnenos Beero ‘Aiiiisgﬁaﬂ Op;;H
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
Crpoenrie aToMoB f-371eMEHTOB M XMMHUYeCKask CBA3b 21 | 1 1 - 12
DNEKTPOHHAS CIIEKTPOCKOIHUS KOOPAMHAIIMOHHBIX o5 | 1 1 4 12
coeauHeHui HOoHOB f-ameMeHTOB
Criextpbl SIMP KoOpAMHAIIMOHHBIX coeuHeHuH f- 26 | 1 1 4 12
AJIEMEHTOB
KonebaTenbHbIE CIIEKTPHI KOOPIMHAITMOHHBIX 1 1 4 12
coeauHeHu f-anemMeHToB
HccnenoBanue CTPYKTYpbl KOMILTEKCOB f-aeMeHTOB i 8 6 26
B pacTBOpax
Hmoeo no oucyuniune: 108 | 4 12 18 74




2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:
2.3.1 3ausaTHA JeKINOHHOI0 THIIA.

XUMHNYECCKas CBA3b

nepexo/ sl HOHOB f-anemenToB. Pacuer
ANIEKTPOHHOTO CHIEKTPa MOJICKYJIbI XJIOpHIa
HeouMa.

®opmMma
HaunmenoBanue
Ne Coneprxanue paszjena TEKYIIETro
pasznena
KOHTPOJISI
1 2 3 4
1. |Crpoenue aromoB f-|DHepreruueckue Tepmbl HOHOB f-anemenToB. CriuH- | Y CTHBII OIpoc
JJIEMEHTOB u|opOUTAIbHOE B3aUMOJIEHCTBUE. DIEKTPOHHbIE

COE€IUHEHNN UOHOB
f-nemeHTOB

PpaBHOBCCHUA.

2. |OnexTpoHHas 3aKOHBI CBETOIOIJIOMICHUS. DJIEKTPOHHbBIE Pewenue 3anau
CIEKTPOCKOIUS nepexoibl. CBOMCTBA CUMMETPUN aTOMHBIX
KOOPJIMHAIIMOHHBIX |opOuTaneii nonos f-anemenros. Meros
COCMHEHUI HOHOB  |M300€CTUYECKOM TOUKU. MeTo/| MpsIMON JINHUH.
f-ameMenToB Merop ciBura paBHOBECHS.
3. [Ipupona konedaTenbHbIX cIEKTPOB. [IpuHIMI Pemenne 3anau
Konebarenbubie pacuera HOpMaJIbHBIX KOJeOaHUH MHOTOATOMHBIX
CIEKTPBI MOJIEKYI. XapaKTEepUCTUYHOCTh 4acTOT. OCHOBBI
KOOPJMHAIIMOHHBIX |METOJIa pacueTa KojebaTeIbHbIX CIIEKTPOB
coenuHeHui f- MHOT0aTOMHBIX MOJIEKYJI ¢ ToMOIIb0 DBM.
3JIEMEHTOB [Ipumep pacueToB CHIIOBBIX OCTOSIHHBIX
rajoreHu1oB f-2eMeHTOB.
4. OO0t nmonoxeHust Teopuu U 3xkcriepumenta IMP. | Perenue 3anau
Cnekrtpsl IMP Xumunyeckuit ciBur. CnuH-CIIMHOBOE
KOOPJAWHALIMOHHBIX |B3aUMOJEHCTBUE. DTAJIOHHBIE BEILIECTBA.
coenuHeHui f- PactBopurenu. Onrcanue MaTpuilbl IIIOTHOCTH
JJIEMEHTOB U3MEHSIIOIINXCS C TEYEHMEM BPEMEHU CIIMHOBBIX
COCTOSIHM.
S. ccnenopatie HccnenoBanne HOHU3aLUU KACIOT U OCHOBaHHM. Paz0op naHHBIX
CTPYKTYDbI Ornpenenenue coctaBa 00pa3yromMXCs COe/IMHEHMH | OKCIepHMEHTa
f-anemenToB. MaTemaTHyeckne METOIBI pacyéra.
KomIuiekcos f-
ATEMCHTOB B [Ipumenenue GpuU3NUECKUX METOJOB HCCIE/I0BAHNS B
KOJINYECTBEHHOM aHaln3e coequHeHni f-
pacTBopax
JJIEMEHTOB.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
Ounas popma
No Haumenosanue Temarnka NpakTUYECKUX 3aHITUN dopma TEKyIIEero
} pasnena (ceMnHapoB) KOHTPOJIA
1 2 3 4
1.|CtpoeHne aToMoB|JHEpreTHYecKre TepMbl HOHOB f-21eMeHTOB. VYeTHBIH onpoc
f-nemeHTOB 1|CiuH-0pOUTAIBHOE B3aUMOJICHCTBHE.
XMMHUYECKasl CBSI3b | DJIEKTPOHHBIE IepeX0/Ibl HOHOB f-a71eMeHTOB.
2. [DneKTpoHHAs CBoiicTBa CHMMETpPUU aTOMHBIX opOuTaneil noHos | Pemenue 3agau
CIIEKTPOCKOIIUS f-anemenTOB. MeTo1 H300€CTUYECKON TOUKH.
KOOPJMHALIMOHHBIX |(MeTo npsMoid TUHUK. MeToa ciBura




3. |Konebarenbubie OcHOBBI METOJIa pacueTa KoJieOaTeIbHBIX Pemenue 3amay
CIEKTpPbI CIIEKTPOB MHOTOAaTOMHBIX MOJIEKYJI C IOMOIIIbIO
KoopauHaMOHHBIX [9BM. IIprmep pacueToB CUIOBBIX MOCTOSIHHBIX
coenuHeHui f- rajoreHu1oB f-aemMeHToB.
3JIEMEHTOB
4.|Cnextpst AMP Onucanue MaTpulbl IVIOTHOCTH U3MeHstoImMXcs ¢ | Pemenue 3agau
KOOP/AMHAIIMOHHBIX |TEYCHHEM BPEMEHU CIIMHOBBIX COCTOSIHUM
coenuHeHui f- coenuHenuit f-a1eMeHToB.
3JIEMEHTOB
5. |UccnenoBanue [Mpumenenne HU3NIECKUX METOOB UCCIICIOBAHUS Ananus
CTPYKTYPBI B KOJIMYECTBEHHOM aHallM3e coequHeHui f- HKCIEPUMEHTAIbHBIX
KOMILIeKcoB f- 3JIEMEHTOB. JAHHBIX
3JIEMEHTOB B
pacTBopax
2.3.3 JlaGopaTopHble 3aHATHS.
dopma
Ne HaunmenoBaHue 1a60paToOpHBIX paboT TEKYILEro
KOHTPOJISI
1 3 4
1. |DkcrnepuMeHTalIbHOE ONpEIeNICHHE YHEPIreTUIECKUX TEPMOB HOHOB f- 3amura JIP
3JIEMEHTOB.
2. |Pacuér sHepreTH4ecKUX COCTOSHUM U KiIacCU(UKAIMs HOPMaIbHbBIX 3amura JIP
KoJie0aHUI MHOTOATOMHBIX MOJIEKYJ. TeXHHKa 3JIEKTPOHHOM,
kosiebarenbHoi U IMP crieKTpocKonuH.
3. |Omnpenenenue cocTaBa 00pa3yroMXcs coeantHeHui f-aemMeHToB B 3amura JIP
pacTBOpax ¢ NOMOLIBIO NaHHbIX DMIU.

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 oO0ecreyeHHs /I8 CAMOCTOSTeIbHOW PadoThl
o0y4aomuxcs Mo JMCHUIIHHE (MOYJII0)

[Tepedenn yueOHO-METOINYECKOTO 00€CTIeUeHUs TUCITUTIITUHBI 110

9JICMCHTOB

coeMHEHU I NOHOB f-

Ne Bug CPC o
BBIINNOJIHCHHUIO CaMOCTOATCIBHOU pa6OTLI
1 2 3
1. CTpOCHI/Ie atoMmoB f- |1. IO. Bekkep. « CIIEKTPOCKOIINA» Mocksa: Texnocdepa 2009r. 527¢.
3JIEMEHTOB M 2. B.W. BapaHoBCKkMil « KBaHTOBas MEXaHHKa M KBAHTOBas XHMHI» MOCKBa,
XUMUYECKas CBI3b akagemust, 2008 r.383 ¢
3. I'TenpmaH «kBaHTOBasi XUMHUsA», Bropoe n3ganne — M.: BUHOM.JIabopaTtopus
3nanui, 2011, 533 ¢
4. B.T. Ilanromxun, FO.E. UYepnsiu, B.A.BomnsiHkuH «IMP B CTpyKTypHBIX
uccienoBanusx, M.: «kpacant»2016r, 386c¢.
5. benas xHHMra 1O HAHOTEXHOJOTWSAM ( MaTepHaibl NEPBOrO BCEPOCCHIICKOTO
cosemnranus) M.: mku 2008, 344 ¢
6. @usnueckne METOABl MCCIENOBaHWS  KOOPAMHALMOHHBIX  COEIUHEHHH
penkosemenbHbIx meMeHToB. Kpacnomap 2000. H.H.Bykos. B.J.Byukaurckuii.
B.T.Ilantomkux
2. 1. 1O. Bekkep. «CIIEKTPOCKOIIUA» Mocksa: Texnocdepa 2009r. 527¢.
OnexTpoHHas 2. B.W. BapaHoBCKMil « KBaHTOBas MEXaHHWKa M KBAHTOBas XUMISD» MOCKBa,
CIICKTPOCKOIINA akangemust, 2008 1.383 ¢
KOOpAWHAIIMOHHBIX 3. I'Tenmpman «kBaHTOBas XUMHUA», Bropoe m3ganne — M.: BUHOM.JIabopaTopust

suanuii, 2011, 533 ¢
4. B.T. Ilanromxun, FO.E. UYepnsiu, B.A.BombiHkuH «SIMP B cTpyKTypHBIX
uccinenoBanusx, M.: «kpacant»2016r, 386c¢.
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5. ®wusnyeckue METOIBI  HCCICIOBAHUS  KOOPAMHAIMOHHBIX  COCAMHCHHMA
penxo3emMenbHbIX meMeHToB. Kpacnomap 2000. H.H.Bykom. B.JI.BymkmuTckui.
B.T.Ilantomkux

Konebarenpubie
CIEKTPBI
KOOPIMHAIIMOHHBIX
coequuenuii f-
2JIEMEHTOB

1. 1O. Bexkep. «CIIEKTPOCKOITU A1» Mocksa: TexHocgepa 2009t. 527c.

2. B.. bapaHOBCKMH « KBaHTOBas MEXaHUKa U KBaHTOBas XUMH» MOCKBa,
akagemust, 2008 1.383 ¢

3. I'T'enbMaH «KBaHTOBask XMMUs», BTopoe uznanue — M.: BUHOM.JlaGopatopus
3HaHuil, 2011, 533 ¢

4. B.T. Ilanromxun, FO.E. Uepssim, B.A.BombiHkuH «SIMP B cTpyKTypHBIX
uccrnenoBanusx, M.: «kpacanr»2016r, 386c¢.

5. ®wusuyeckue MeETOABI HCCIEAOBAHUS  KOOPAWHALMOHHBIX  COEAWHEHUI
penkosemenbHbIX neMeHToB. Kpacnomap 2000. H.H.Bykos. B.J.Byukmurckuii.
B.T.ITanronkux

Cnextpsl AMP
KOODPIHHAI[HOHHBIX
coenquHeHuit f-
9JIEMEHTOB

1. 1O. Bexkep. «CIIEKTPOCKOIIU S1» Mocksa: TexHochepa 2009r. 527c.

2. B.. bapaHOBCKMH « KBaHTOBas ME€XaHMKa M KBaHTOBas XHUMHS» MOCKBa,
akagemust, 2008 1.383 ¢

3. I'TenmpmaH «kBaHTOBas XUMHU», Bropoe m3manne — M.: BUHOM.Jlabopatopust
3nanui, 2011, 533 ¢

4. B.T. Ilantomkun, FO.E. UYepnsim, B.A.BombsiHkuH «SIMP B CTpyKTYypHBIX
uccienoBanusx, M.: «kpacant»2016r, 386c¢.

5. ®usnyeckue MeETOABl HCCIEJOBAHUS KOOPAMHAIIMOHHBIX  COCAMHEHHH
peaxo3emenbHbIX aneMeHToB. Kpacnomap 2000. H.H.Bykos. B.JI.ByukmuTckui.
B.T.[lantomkux

Hccnenosanme
CTPYKTYpBI
KoMmIuiekcos f-
2JIEMEHTOB B
pacTBopax

1.10. bexkep. « CIIEKTPOCKOIIHU SI» Mockga: texHochepa 2009r. 527c.

2. B.. bapaHoBCKkMH « KBaHTOBas Me€XaHUKa M KBaHTOBas XHUMHS» MOCKBa,
akanemust, 2008 1.383 ¢

3. I'TenmpmaH «kBaHTOBask XUMUs», Bropoe m3ganne — M.: BUHOM.Jlabopatopust
3Hanmi, 2011, 533 ¢

4. B.T. Ilanromkun, FO.E. Yepnpimi, B.A.Boasinkun «SIMP B cTpyKTypHBIX
uccienoBanusx, M.: «kpacant»2016r, 386c¢.

5. ®usnyeckue METOABl HCCIEJOBAHUS KOOPAMHAIIMOHHBIX  COCAWHEHHH
penxo3emenbHbIX deMeHToB. Kpacnomap 2000. H.H.Bykos. B.Jl.ByukmuTckui.
B.T.ITantomkun

Y4eOHO-MeToIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOIIMXCS M3
YUCIIa MHBAJIUIOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBisroTcst
B hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JUiist U1 ¢ HApyIIEHUSIMHA 3PEHHS

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.




OOpasoBarenbHblE  TEXHOJIOTWH,  HUCIHOJB3yEMble IpPH  peau3aluu
pa3IMyYHBIX BUAOB y4eOHOW paOOTHI: AaKTUBHBIE W HMHTEPAKTUBHBIE (POPMBI
IPOBEJCHUS 3aHATHH - I€JI0OBBIE U POJIEBBIE UTPHI, Pa300p MPaKTUUECKUX 3a7ad U
KEMCOB, KOMIIBIOTEPHBIE CUMYJIIALUU, IICUXOJIOTHYECKUE U UHBIC TPEHUHTU.

I[HSI Jul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHo4YHbIE CPeCTBA NJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.
4.1 ®oHA OLIEHOYHBIX CPE/ICTB ISl NPOBeJeHHUs TeKYIero KOHTPOJIs.

HpI/IMepBI 3aaa4 Ojid CaMOCTOATEIIbHOTO PCIICHUA

3aganme 1. PaccuumTaTh YHCIO DHEPreTUYECKUX YPOBHEHM, COOTBETCTBYIOIIMX
KOHurypanuid moHa espornusi 3+. I mpuBECTH CXEMBI IHEPTETHUECKUX YPOBHEH C yd4eTOM
KBAaHTOBBIX 4Hcel J U MyJIbTUIUIETHOCTh TEPMA

3apnanue 2. IlpuBectu npumepbl 0003HAUEHUU TEPMOB JIAHTAHOUIIOB C PA3ITHMUYHBIX
3HaYEHUSIMHU KBaHTOBOTO YHCIIA.

3aganue 3. CoctaBuTh TaOIUILy BO3MOKHBIX Ha0OpoB OoT M(L) mist 3X 9KBUBaJIEHTHBIX
f-amextponoB

3ananue 5. Onpeaenuts OCHOBHO# TepM KoHburypaiuu T 10 ronsmuii

3aganue 6. [IpoBecT KiIaccupUKaIUIO IEKTPOHHBIX IIEPEXOJJ0B HOHOB Ipa3eoauM 3+
U OTNIPEACTUTH KOHPUTYpaIUIO0 COOTBETCTBYIOIIYI0O MUHUMAIbHON DHEPTHH.

3apnanue 7. Jlate ompexneneHus BnusHUS dh¢exTHa SHa-Temnepa mis f-snmementoB c
BBIPO’KJIEHHBIM OCHOBHBIM COCTOSIHUEM.

3aganue 8. IIpuBecTn cxeMy pacIlIENIEHHs KPUCTAUIMYECKUM IIOJIEM JIMTAHAOB MJIS
tepma 32 B MoNsAX pa3uuHON CUMMETPHH.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /IS IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAllUM.

Bonpocsl k 3auery

DHepreTryeckre TepMbl HOHOB f-371eMEHTOB.

CriuH-opOuTaIbHOE B3aUMOACHCTBHE.

DJIeKTPOHHBIE TIEPEX0/Ibl HOHOB f-371eMeHTOB.

3aKOHBI CBETONOTJIOIECHHS. EquHUIIBI n3MepeHus..

ONEKTPOHHBIE NIEPEXO/BI B MOJIEKYJIaX.

CBoiicTBa CHMMETPHH aTOMHBIX OpOHTaeil HOHOB f-371eMeHTOB.

Mertoz U30MOJIIPHBIX CEpUI.

MeTo1 MOJIIpHBIX OTHOLIEHUH (METO «HACBHIILEHUI»).

Oprano-norapudmuueckuii Meros (meroa benra — dpenua).

0. Meron ciBura paBHOBECHSI.

1. Onpenenenue cocraBa, MPOYHOCTH M MOJISIPHBIX KOA(D(PHUITMEHTOB CBETOIOTIIOMICHUS
KOMIUIEKCHBIX COEITMHECHUM.

12. Mcionb30BaHue U30MOJISIPHON AMarpaMMbl M KPUBOM HACHIIICHUSI.

13. Meton Komapsi.
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14. Meton AnamoBuya.

15. Cnoco6 Knorma.

16. I'padmueckue npuéMsI.

17. Metann-unaukaropsslii Mmeros baOko.

18. Onpenencnue 3apsiia KOMIUIEKCHOTO HOHA.

19. Onpenenenue 3apsaa KOMILIEKca, 00pa30BaHHOTO CJIA00KM KHUCIOTOM.

20. OnpeneneHre KOHCTAHT JUCCOIMAIINN OPTaHUYECKUX JIUTaH]IOB.

21. DrajsoHHBIE BELIECTBA.

22. IIpuroroBneHue oOpasIoB.

23. OnucaHue ¢ MOMOINBI0O MATPHUIbI IUIOTHOCTH H3MEHSIOUIMXCS C TEYEHHWEM BpEMEHHU
CIIMHOBBIX COCTOSTHHIA.

24. MareMaTH4eCKHE METO/IbI pacuéra.

25. JlaHTaHOUIHBIC CABUTAIOIIMECS PEearcHThI.

LIEHOYHbIE CPEJICTBA [yl MHBAIM/OB U JIUL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX IICUXO()U3NIECKUX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEILHOE BPeMs ISl TIOJrOTOBKM OTBETA Ha IK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyJIbTATOB 00YyUEHHsI MHBAJIMAOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCSI UCTIOIB30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB IpOLEIypa OLEHMBAHUS PE3YJIbTaTOB OOyYeHHs IO JAUCUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs pe3yJbTaTOB OO0YUYEHHs MHBAJIUAOB M JIMIl C OrpaHHUYEHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

JUnist U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJIS OCBOCHM S JUCUMILIMHBI (MOIYJIs).

5.1 OcHoBHas JiMTEpaTypa:

bexkep 10. «Cnexrpockonusi». — MockBa: Texnocdepa 2009r. 527¢.

2. 2. B.W. bapaHoBCckuii « KBaHTOBasi MEXaHUKa U KBaHTOBas XUMHUS» MOCKBa, akaJeMus,
2008 r.383 ¢

3. 3. I'T'enbMaH «kBaHTOBasg XUMHs», BTopoe u3manue — M.:. BMHOM.JIaboparopus
3aanui, 2011, 533 ¢

4. 4. B.T. Ilanromkun, IO.E. UYepneiu, B.A.BoasiHkun «IMP B cTpyKTypHBIX
uccienoBanusax, M.: «kpacant»2016r, 386¢.

=
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J7is OCBOCHUS AUCIUILTUHBI HHBAIMAAMHE U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUSI B DJIGKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTEILHAS JIUTEpPaTypa:

1. JI.Kyk «xBaHTOBasi TEOPHS MOJIEKYJISIPHBIX cucTeM. Enunblil momxony (yaeOHoe mocodue)
JIONTONPYIHBIN: UHTEIUIEKT, 2012, 255¢..

2. B.B.Crapoctun «Matepuaibl 1 MeTo/bl B HaHoTexHosoruu» M.: BUHOM, 2008, 431C..

3. VYamu XKy u KannuHnanr, «pactpoBasi JIeKTpOHHAs CHEKTPOCKOMNHSI 1 HAHOTEXHOJIOTHH !
M.: BUHOM, 582 C,

5.3. llepuoauyeckue U3IaHusA:
Ilepuonnueckue wW3NaHMS: KypHaIbl — «YCHEXH XUMHUW», <OKypHal opraHu4eckoi
xumuny, «Journal of Organic Chemistry», «Tetrahedron Lettersy.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH

«AHTEpHET», HEOOXOAMMBIX /1JI1 OCBOEHHSI TUCIUILJIHHBI (MOTYJIst).
1. http://journal.issep.rssi.ru/ - CopocoBckuit 00pa3oBaTe/IbHBIN KypPHAT

a TaKk)Ke, UHTEPHET CaillThl BEAYIIUX rocynapcTBeHHbIX BY30B n Hay4yHbIX opraHu3anuit
P®: MI'Y, CII6T'Y, PXTY, HT'Y, Ky6I'Y, PAH P® u p.

3apyOexHbie Beayne HaydHbie U yueOHbie netpel: NBS USA, MTI UK, ChLab Japan,
NSRDS u np.

WutepaktuBHas 0a3a JaHHBIX KHHUT U )KypHaiIoB SpringerLink.

Xumuueckuit pexakrop ChemSktch:http://www.acdlabs.com

1. Poccuiickoe obpaszosanue, gpedepanvusiii nopman [Ogpuyuanvusiii catim] — URL:
http://www.edu.ru

7. MeToauyeckne yKa3aHusi s OOyYAIOIIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(Mmonmyais).

Ilo kypcy mpedycmompeno npogedeHue NeKYUOHHLIX 3aHAMULl, HA KOMOPbIX 0aemcs
OCHOBHOU CUCMEMAMUSUPOBAHHBLI MAMEPUAT, NPAKMULECKUX 3AHAMUL......

Basicneiiwum ymanom Kypca A6aaemca camocmosmenvHas paboma no OucyuniuHe
(moodynn)........

Ilpusoosamcs euovi/popmer CP, cpoku evinonnenus, popmel konmpons. Mngopmayus no
O0anHOMYy paszoeny 00axcHa coomuocumscs ¢ nn. 2.1 u 2.2 paboueii npocpammboi.

Pazoen ogopmnsemcs 6 asmopckoil pedakyuu ¢ yuemom cneyu@purku npenooasanusi
oucyuniunsl (Mooys).

B ocBoeHWW MUCIUTUIMHBI WHBAJTUAAMH W JIUIIAMH C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIFHOE pa3bsICHEHNE YIeOHOTO MaTepraia.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CTIOCOOCTBYIONIMM MHIWBUAYAIN3AIMN OOYUEHHS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIY TIpernojaBaTeieM W OOYYaloIIUMCS WHBAIWIOM WM JIUIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO MPOLECca MO0 AUCHUILINHE (MOAYJII0). (TPH HEOOXOIMMOCTH)

8.1 llepeuenb HHGOPMAIUMOHHBIX TEXHOJIOT U,

Hanpumep,

— Komnviomeprnoe mecmuposanue no umozam u3yueHus pazoenos OUCYUuniuHbl.
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— Ilposepka OomawiHux 3a0aHuil U KOHCYIbIMUPOBAHUE HOCPEOCMBOM JJIeKMPOHHOU
noumul.
— Ucnonvzosanue 21eKmMpOHHbIX npe3eHmayuii npu npoeeoeHuy NPAKmu4eckux 3aHamuil.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.

Vkazviearomes, eciau _ucnonb3ywomcea, ooyuanouue KOMNbIOMEPHbIE NPOSPAMMbL NO
OmOoenbHbIM  pazoenam Ulu memam U __MOJbKO me, K KOMOpbIM UMeemcsi OOCMYn 8
VHU8epcumeme (8 bubuoOmeKe, KOMNbIOMEPHLIX KIACCAX U/ Ul Ha Kagpeopax).

Hanpumep,

— Ipocpammpl, demoncmpayuu sudeo mamepuanos (npouepvisamens «Windows Media
Playery).

— Ipocpammul ons demoncmpayuu u cozoanus npesenmayuti («Microsoft Power Pointy).

8.3 llepeuenb HHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

Vkazviearomes moavko me, K KOMOPbIM uUMeemcs OOCMYn 6 YHusepcumeme (8
bubnuomexe, KOMNLIOMEPHBIX KIACCAX UW/UNU HA Kagdeopax).

1. CnpaBouno-nipaBoBas cuctema «Koncysprant [Tmocy (http://www.consultant.ru)

2. DnektponHas oudimorednas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

u m.o.

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOAYJII0).

No B pabor MatepuanbHO-TEXHUYECKOE 00€CIIeYCHHUE JUCIIUITITHBI
(MOmyJs1) M OCHAIIEHHOCTD
1. Jlexyuonnvie 3ansimus | Jlekyuonnas ayoumopus, OCHAWEHHAsT NPE3eHMAYUOHHOU
MEXHUKOU (NpoeKmop, dKpaH, KOMNbIOmMep/HOymoyk, ...) u
coomeemcmayrouwum npocpammusim obecneuenuem (110) ....
Cneyuanu3upoBaHHvle 0eMOHCMPAYUOHHbLE
cmenobl (Haumenoganue) U  YCMAHOBKU
(HaumeHnosanue),.
2. Cemunapckue sausmus | CneyuanvHoe nomeujenue, OCHaAUWEHHOe (nepeuuciumo
OCHOBHOe 000opydosanue) ....
3. Jlabopamophvie Jlabopamopust,  yKOMNIEKMOBAHHASL — CREYUATUUPOBAHHOU
3auAMuUsL MeDenvio U MmexXHU4eCKUMU cpedcmeamu 00y4enus ... ...
4. Kypcosoe Kabunem ona evinonnenus kypcogvlx pabom
NPOEKMupo8anue
5. I'pynnosvie Ayoumopus, (kabunem) ......
(unousuodyanvhbvie)
KOHCYIbmayuu
6. Texywuti  kowmpons, | Ayoumopus, (kabunem) ... ...
NPOMENCYMOUHASA
ammecmayus
7. CamocTosiTenpHas Kabuner 1 camocTosiTeNIbHOM  pabOThl, OCHAIIEHHBII
paboTta KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetn «MHTEpHET», TPOTPaMMOIl DKPAHHOTO YBEIHUYCHHS U
00€CIEeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA.

Jannvii pazoen 3anonnsemcs 6 coomeemcmeuu ¢ mpeboganusmu DPI'OC BO, npu
Heobxooumocmu Konkpemusupyemcs. Ilpusooumcs nepeuenvb HeobOX00UM020 000pY008aHUs
ayoumopuii (npoekmopul, HOymoOyKu, KOMNbIOmMepHvle paboyue mecma u m.o.), NPOSPaAMMHOe
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obecneyeHue, pazoamoumvlll mamepuair u m. N. YKa3ulearomca Cneyuaruzupo8aHHvie
ayoumopuu, u 060pyoosarue 05 1a00pAmMopHbIX pabom, NPaKmudecKux 3aHAMuL Ui opyeux
3auamuil, Hanpumep, NPoheccUoOHaIbHAs ayouo u 8udeo annapamypd, npoekmop (01s Jiekyuil
UnU CeMUHAapos), noOCoOHble Mamepuanvl OJisl NPOBEOeHUs NCUXONO2UYEeCKUX MeCmOo8s, Kapmul U

op.

NoNo | TTepeuenb No [Tepeuens mabopaTopHOTO [lepeuenb u
naboparopwii aymuTo | obopymoBaHus * PE3YIIbTATHI
pun HAy4YHO-
UCCIIEIOBATEIbCKU
X pa3paboToK,
OCYILIECTBIISIEMBIX
Ha 0aze
naboparopuu *

1. JlaGoparopus 134 C HUK-®Dypre cnekrpomerp VERTEX- | Iloaroroska u
CHEKTPOCKOIINHU 70, cnextpodoromerp UV-VIS IIPOBEJICHHE
KOOPIMHAIIMOHH HITACHI U-3900, KP-ciekTpoMeTp | KypCOBBIX,
bIX COEIMHEHUN SPEX RAMALOG, BBIITYCKHBIX

mnHHOBONHOBBINA UK-(dypbe OaKanaBpCKUX,
cnekrpometp JIADC-1000, MarucTepCKux 1
KOMITBIOTEPBI, aHATTU3ATOP KHUAKOCTH | aCIUPAHTCKUX
dimroopar nanopama -02. paboT, HAy4IHO-

2. JlaGoparopus 136 C YCTAHOBKA JUIsl OCAXIECHUS TOHKHUX HCCIIEI0BATEIIbCKU
CHHTE3a wieHok CCR Copra Cube ISSA, X paboT
KOOPUHAIIMOHH cymmibHbii mikag CIIY, nozatopsr | 0akanaBpos,

BIX COEIMHEHUH aBTOMATHUYECKUE, MITUTKA MarucTpoB U
JIEKTpUUECKasi, MeIlaiKa aclMUpaHTOB 10
MarHUTHasl, BEChl aHAJTUTUIECKHE XUMUH
Shinko HTR-220CE. KOOPIMHAIIMOHHBI
X COeIUHEHNH

3. JIaGoparopus 136 OIIP-cnextpomertp, HK- | [IpoBenenue
¢buznyecKkux CIIEKTPOMETD IR-70, IJIMTKH | UCCIIETOBAHNUN
METOJI0B JIEKTPUUYECKHE, KOMITBIOTEPHI, | KOOPIUHALIMOHHBI
UCCIIEIOBaHUS MeInanka MarHuTHas, BECHI | X U KOMITO3UTHBIX

aHamutnyeckue BJIP-200. MaTepUajoB

4. JlabopaTopus 422 C MpOrpaMMaTop HUMIYJbCHOro ToKa | [loaroroBka u
JJIEKTPOXUMHYE BK1760A, BakyyMHBIIl CyIINIbHBIN | IPOBEIECHUE
CKOTO CHHTE3a mkad mcs-65/3.5. KYPCOBBIX,

BBITYCKHBIX

5. JlabopaTopus 424 C Bechl aHanuTHdeckue Adventurer | 6akamaBpCKux,
HEOPraHNYecKOor Ohaus, wmemanka MarHuTHas C | MarUCTEPCKUX U
0 CUHTE3a II0JIOTPEBOM MM-5, IUTATKYU | aCIIMPAHTCKUX

JJIEKTPUUYECKHE, XOJIOMUIIBHHK | pabOT, HAy4HO-
Candy. HUCCIENOBATENBCKA
X pabot

6 JlaGoparopus 426 C | UcTouHuk TOKa, CyIIMJIBHBIN 1IKad, GaKanaBpos,
XUMHAH pH w™etp-uonomep «MyJIbTHTECT MarucTpoB 1
KOOPJMHALIMOHH 111-1», CTaHIUA pabouasi, ACIIMPAHTOB 110
BIX COCAUHEHUMN noreuuoctar IPC FRA, Memwanka | ypynvmn

marautHas Leki MS1. KOODAMHALMOHHBI
JIaGoparopus 428 C | pabouass CTaHUMs, HMCTOYHHMK TOKA | X coeauHEHMIl
OMOHEOpPTaHNYe CT-562-M, cnekrpodoromerp Leki
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CKOH XHUMHUH

SS 2110 UV, Memanka MarHuTHas,
J103aTOp KaneJabHbIN.

JlaGopaTopus
3aIUTHBIX
MOKPBITHI

443 C

[Tpubop TUISE orpeaeneHus
poyHoCcTH IIEHOK, «KoHcTanTa VY-
1Ay, pabouast cTaHIUs, CYIIMJIbHBIN
mkad 1IC-80-01 CITY, mydensHbIi
mkad SNOL, BECHI
TexHoxumudyeckune  Acom  JWI,
aJre3uMeTp Posi-test AT-A,
aIMa3HbIl  CTAHOK  JUIA  pe3KHu
BBICOKOITPOYHBIX KOMITO3UTHBIX
MaTEpUaJIOB.

JlaGopaTopus
XUMHUYECKON
TEXHOJIOTUH U
MaTepuaIoBee
HUS

435C

Crektpodoromerp Leki SS 2107,
Becnl anekrponnsie Leki B 5002, pH
Mmetp, «Ikcnepr-001-1», wmemanka
Mar"uTHas ¢ nojgorpesom 13- 6110,
MydenbHas eyb LOTP,
BerpsaxuBarens |IKA C-MAG HS7,
tBepaomep TK-2M, uentpudyra
nabopatopuas I[EH-16, muxpockon
MeTayutorpaguuecKuii AJbTaMu.

JlaGoparopus
KOMITO3UTHBIX
MaTepuaoB

433 C

Aolpa3zumeTp Taber Abraser,
MEIIaJIKa C TMOJOTPEBOM, IUIUTKH
IIEKTPUYECKHE, BECHI
anamutuueckue BJIP-200, memanka
MarHuTHas, TEPMOCTAaT  BOJSIHOM
IIPOTOYHBIN.

IToaroroBka u
MIPOBEJICHHE
KYPCOBBIX,
BBITYCKHBIX
OakaJaBpCKHX,
MarucTepPCKuX U
ACIUPAHTCKUX
paboT, Hay4HO-
UCCJIEIOBATEIbCKU
X pabor
OakanaBpoB,
MarucTpoB U
aCIHUPAHTOB 10
XUMUH
KOOpAMHAIIMOHHBI
X COCJIMHECHUH U
KOMIO3UTHBIX
MaTepUajoB

Taxke B KyOI'Y dynkunonupyror YHIIK «Anamur» u LeHTp KOJIEKTHMBHOTO
MOJIB30BaHUsA «JlMarHOCTUKa CTPYKTYpbl M CBOWCTB HAHOMATEPHUAIOB», B KOTOPBIX HMMEETCS
YHUKaJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 000pylOBaHME, MO3BOJIAIONICE BBIIOIHATDH
HAY4YHO-HUCCIIEJOBATENIbCKYI0 pa0OTy Ha BBICOKOM YPOBHE: CKAHUPYIOIIMH 3JIEKTPOHHBIN
MHUKPOCKOII C dHeproaucnepcnonHon npucraskoil JSM 7500F, aToMHO-CHUI0BOM CKaHUPYIOIINAN
mukpockorn JSPM 5400, OT1P cnexrpomerp JEOL FA-300, AMP cniekrpomerp JNM ECA-400.
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