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1 HCJII/I U 3aJa91 U3YyYCHUA TUCHUIIIMHBI

1.1 Ieap AMCHUANINHBI

VYyeOnast nucruruimHa «CIeKTpaabHbIe METOMIBI WCCIICIOBAHUS» CTABHT CBOCH IICIBIO
U3y4eHHEe (PU3UKO-XUMHUYECKHX OCHOB CIIEKTPaJIbHBIX METOJOB aHaan3a, (HOpPMHpPOBAHHUE MPE/-
CTaBJICHUN OO0 OCHOBHBIX MyTSX M MEXaHM3MaX B3aMMOJICHCTBHS BEIIECTBA C JJICKTPOMATrHHT-
HBIM H3JIy4ECHUEM, XapaKTCPUCTHK M MPUMEHECHHS CIEKTPAIbHBIX METOJOB B M3YYCHHUH HAHO-

CTPYKTYP.

1.2 3agauu TMCHUILITHHEI

OcHoBHbIE 337a4u Y4eOHON AUCHIUTIINHBL:

—  M3y4YeHHUE B3aUMOJICHCTBUS BEUIECTBA C DJIIEKTPOMArHUTHBIM HU3ITy4YEHUEM,

— MCCIIEJOBAHUS MPOUCXOXKICHUS 3JIEKTPOHHBIX CHEKTPOB IOIVIOIIEHUS U IpPOITycKa-

HUS;
— U3yuYeHHE OCHOB U XapaKTEPUCTHK CIEKTPaJIbHBIX METOJIOB HCCIIEIOBAaHUS HaHOMa-
TEPUATI0A U HAHOCTPYKTYD.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnuHa «CrekTpanbHble METO/Abl MCCIEJI0BAaHUS» [0 HAINPABICHUIO MOATOTOBKH
11.03.04 «DnekTpoHUKa 1 HAHORJIEKTPOHHUKA» OTHOCUTCS K yUeOHOMY LUKy 0oOIIMe MaTeMaTu-
YeCKHEe U ecTecTBeHHOHayuHble quctuiinibl b1.B.01 dhenepanbHoro kommnoHeHTa.

B cootBercTBHU ¢ y4EOHBIM IJIAHOM, 3aHSATHSI MPOBOJATCS HA TPETbEM IOy OOyUYEHHUS.
HacTosmas aucuuminHa HaXOMUTCS Ha CThIKE AUCUUIUIMH. HeoOXOIMMBIMH MPEANnOChIKaMU
JUISl YCIEIIHOTO OCBOEHUS JUCLMIUIMHBI ABJISETCS CIEAYIOIIEE: B LIMKJIE MaTEMaTHUYECKUX JHC-
[UIUIMH: 3HaHHE OCHOB JINHEHHOM anreOpbl 1 MaTEMaTHYECKOIo aHalu3a, yMeHue auddepeHiu-
pPOBaTh M HHTETPUPOBATH, 3HATH OCHOBBI CTATUCTUIECKON 00paOOTKHU pe3yabTaToB.

B nuxie obmedu3nueckux JUCHUILTUH HEOOXOAUMBIMU MPEANOCHIIKAMU SBISIOTCS 3HA-
HUE OCHOB KJIACCHYECKOW MEXaHUKH, MOJEKYIAPHOWH (M3UKHU, DIEKTPUYECTBA U MarHeTH3Ma,
panuodu3UK, ONTHKY.

1.4 Ilepeyennb MIaHMPYeMbIX Pe3yJbTATOB O0y4eHHMs 1O AUCHHMIIMHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTAaTaMM 0CBOEHHUsI 00pa30BaTeIbHON NPOrpaMMbl

W3yuenune naHHOW ydyeOHOM IUCHMIUIMHBI HAlpaBleHO Ha (popMupoBaHHE y 00ydaro-
muxcst oowenpogeccuonanvreix KommereHmi (OlIK):

No Wunekc | Coxepikanue komrie- | B pesynbrate nzydeHus: yueOHON AUCHUIUIMHBI 00Y-
" | koMne- | TeHOuM (WM e€ Jya- YJAIOLIMECS] JOIDKHBI

L TEHIUU CTH) 3HATh YMETh BJIaJI€Th

1. OIIK-2 | cTyaeHT obsagaer OCHOBHBIE (PU- UCII0JIb30BATh 3HaHHUAMH  OC-
CIOCOOHOCTBIO BBISIB- | 3UKO- 0a30Bble 3HAHUS | HOBCIEKTPAb-
JSITh €CTECTBEHHOHA- | XUMHUYECKHE Y HaBBIKU HBIX  METOJIOB
YUHYIO CYLTHOCTb OCHOBBI CIIEK- yIpaBJIeHUS aHanu3a, Heoo-
npoOieM, BO3HUKAIO- | TPaJbHBIX Me- uHpopManuel | XOAUMBIX  JUIS
IIMX B X0Jie mpodec- | TOAOB aHAIN3A | JUIS PELLICHUS peleHust Hayu-
CHOHAQIILHOW JEATeNb- | ¥ MEXaHU3MBI HCCIIEe0BATENb- | HO-

HOCTH, TIPUBJIEKATh
JUTSL MIX PEIICHUs CO-
OTBETCTBYIOIIMH (u-

B3auMOJIcH-
CTBHS BEIIECTBA
C DJIEKTpOMar-

CKUX Tpodeccu-
OHAJIBHBIX 33134
B 00J1aCTH DIIEK-

3UKO- HUTHBIM U3JTy- | TPOHUKH U
MAaTeMaTUUYECKUH all- | YEHUEM HaHODJIEKTPO-
napar HUKH.

HUCCICI0BATCIIb-
CKHX 3aaad4.




No Wunnexc | Coaepikanue komiie- | B pesynbrate nzydeHus: yueOHON AUCIUIUIMHBI 00Y-
I 1; KoMIle- | TeHUuM (Wi e€ 4a- Yarmuecs JOJKHBI
" | TeHUIMH CTH) 3HATh yMeTh BJIA/IETh
2. I1K-2 CTYZIEHT 00J1a1aeT OCHOBHBIE Me- OCYILECTBIISATh HaBbIKAMU  Ca-
CIIOCOOHOCTBIO apry- | TOJUKH JKCIE- | IIOMCK HEOOXO- | MOCTOSITETIbHOM

MEHTHUPOBAHO BHIOH-
paTthb U pean3oBbI-
BaTh Ha MPAKTUKE (-
(EKTUBHYIO METOAUKY
IKCTIEPUMEHTAIIEHOTO
WCCIICIOBAHUSI TTapa-
METPOB H XapaKTepH-
CTHK TIPUOOPOB, CXEM,
YCTPOMCTB U yCTaHO-
BOK DJICKTPOHHUKH U
HAHOBJIEKTPOHHUKH

PUMEHTAIILHOTO
MCCJICIOBAHMUS C
MOMOIIBIO CIIEK
TPaJIbLHOTO Me-
TO/a, IapamMer-
PBI U XapakTe-
PHUCTHKH COBpe-
MEHHBIX CIIEeK-
TPaJIbHBIX MPH-
00poB 1
YCTPOICTB

nuMon uHdop-
MaIuy TOCpei-
CTBOM COBpe-
MEHHBIX WH-
(hopMaImoOHHBIX
TEXHOJIOTHI

paboTHl ¢ Hay4-
HOM JUTEeparTy-
poii W HOpMa-
TUBHOM  JIOKY-
MEHTaIuen

pa3nuyHOro (PyHKIHU-
OHAJILHOTO Ha3Haue-
HUsA

2 CTpPyKTYpa M cojiepKaHue TUCIHUIIHHbI

2.1 PacnpenesieHue TPyA0€eMKOCTH JUCHUIJIMHBI 10 BUIaM padoT
OO0r11ast TPYA0EMKOCTb AUCIMILIMHBI COCTaBisIeT 3 3a4. ea. (108 yaca), ux pacnpenencHue
0 BHJIaM pa0oT MpeJICTaBICHO B TabmuIe (0151 cmyoenmos ODPO)

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dachn)
6

KonraktHasi pa6oTa, B TOM yHcJe: 78,2 78,2
AyIUTOpHBIE 3aHATHS (BCEro): 64 64
3aHATHA NEKIIUOHHOTO THUIIA 32 32
JlabopaTopHble 3aHITHS 32 32
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPDI, TIPAKTHYCCKHE
3aHSTHS) - -
HNuas koHTaKTHas1 padora: 14,2 14,2
KonTpons camoctositensHoi padoTsl (KCP) 14 6
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 29,8 29,8
ITpopaboTka yueObHOro (TEOpPEeTHYECKOro) MaTepuaa 10 10
BeImonHeHue WHAMBHTyaIbHBIX 3aJaHUH (TOATOTOBKA CO- 10 10
OOlIeHHUH, Tpe3eHTaLN)
Pegepar 5 5
[TonroToBKa K TEKyIeMy KOHTPOJIIO 4,8 4,8
KonTpoJisb: — —
IToaroroBka K 3adery — —
OO6mas Tpy10eMKOCTh yac. 108 108

B TOM YK CJIe KOHTAKTHAS 78.2 782

pabora

3a4. efl. 3 3

2.2 CTpykTypa IMCUMIIJIMHbI:




Pacnipenenenue BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH I10 Pa3jieiaM JTUCIUILTAHBI

KonmuectBo yacon
AvynutopHas BreayauropHas
No HaumenoBanue pasnenos (Tem) y/UITop YAUTOp
Bcero pabota pabora
JI I13 JIP CP
1 2 3 4 5 6 7
1 |OO6mas xapakTepucTHKa U TeOpeTHYe-
CKHE OCHOBBI CIIEKTpaJIbHBIX MeTonoB| 13,8 6 4 3,8
aHaiIm3a
2 |doTomeTpuUecKHe METOIbI aHAIU3a U 28 10 12 6
ux nNpubopHOE obecreyeHrne
3 | OcnoBsl MK-cnekrpockonuu 14 6 4 4
4 |OcHOBBI (PITyOpPECIIEHTHON CIEKTPO-
16 6 4 6
CKOITNU
5 |O06mas xapakTepuUCTHKa OCHOBHBIX
CIO0C000B MPOOOMOATOTOBKH IS CIIEK- 10 9 4 4
TPAJIBHBIX METOJOB. BBIOOp cXeMbl U
METOa aHAIN3a
6 |DMHCCHOHHAs CIEKTPOCKOTIHSI 12 2 4 6
Hmozo no oucuyunnune: 93,8 32 32 29,8
2.3 Conepxxanue pas3aesioB 1M CHUIINHBI:
2.3.1 3auaTus JeKIMOHHOr0 THIIA
No
dopma TeKyIIero
pas- HaumenoBanwue pa3zjeia ConepxaHue
KOHTPOJIS
Iea
BzaumMmoeiicTBre BemiecTBa C DIIEK-
TPOMarHUTHBIM Hu3NMydeHueMm. IIpo-
HUCXOXJICHUE DJJICKTPOHHBIX CIICK-
OO1as xapakTepucTUKa u
TpoB mornomeHusi. OcoOeHHOCTH
TEOPETUICCKUE OCHOBBI KonTponbHas pado-
1 CIICKTPOB OPTraHWYECKUX M Heopra-

CIICKTPAJIbHBIX MECTOAOB
aHaJInu3a

HUYECKUX BelecTB. XpoMoGopHbIe
rpynnsl. OCHOBHOHN 3aKOH CBETOIIO-
TJIOIIECHHUS.

Ta, OTMPOC

doToMeTpruUecKre METO IbI
2 | aHanm3a u X MpUOOpPHOE
obecrieueHume

Onruyeckas MIOTHOCTb. A JIUTHB-
HOCTb ONTHYECKOH TIOTHOCTH. Mo-
JSIPHBINA K03 PULIHEHT cBETOIO-
riomeHus. [IpuyuHbl OTKIIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa.
AnmaparypHoe 0popMIIEHHE METO-
Ja.

KonTponbhast pabo-
Ta, ONpOC

3 | OcnoBsl MK-criekTpockonim

KonebaTenbHbIe CIIEKTPHI MOJICKY.
Bzanmopeiicteue Beniecta ¢ MK-
n3nydyeHueM. MICTOUHuKH, 1eTeKTO-
pBI U KIOBETHI, TpuMeHsieMble B K-
CIIEKTPOCKOIIHH.

Kountponbhaast pabo-
Ta, OMpOC




DU3NKO-XUMUYECKHE OCHOBBI Me-
4 | OcHoBEI ryopeceHTHO tona. Aunsorponus. [Tonsapusye- Konrponbras  pado-
CHEKTPOCKOITUHU MocTh (pryopecuennmu. O6opymo- | Ta, ompoc
BaHUE.
[TonroroBka oOpa3ma K aHaIu3y.
O6mas xapakrepuctuka oc- | [Ipo60oTd0op 1 mpoOOIMOATrOTOBKA.
HOBHBIX CIIOCO0O0B MP00O- Craructudeckass 00paboTka pe-
KonrponsHast pabo-
S5 | HOATrOTOBKMU AJIS CIIEKTpallb- | 3yJbTaToOB aHaiuu3a. [lpuemsbl BbIIB-
HBIX METOJI0B. BBIOOp CXEMBI | JICHHUS CHUCTEeMAaTHYECKUX IOTrpel- T4, Olpoc
U METOJ1a aHaIM3a HOCTEl B CHEKTpPaJbHBIX METOAAX
aHaymu3a.
OMUCCHOHHBIX CIIEKTpPbI [1aPOB aHa-
JM3UPYEMOTO BEIIECTBA, T.€. CTICK-
TPOB U3JTY4EHUS WU UCITyCKaHUs,
BO3HHUKAIOMINX 10/ BIUSHAEM
OMHUCCHOHHAS CIIEKTPOCKO- KonrponsHast pabo-
6 CHJIBHBIX UCTOYHHKOB BO3-
st Ta, OTPOC
Oyxnenus. lctounuku Bo30yxie-
HUS - DJIEKTPUUECKas Ayra WIH Bbl-
COKOBOJIbTHAs! UCKpa. [Ipubopsl,
UCIOJIb3yEMbIE B METOJIE.
2.3.2 3aHATHA CEMUHAPCKOT0 THIMA
CornacHo y4eOHOMY IUIaHy 3aHSATHSI CEMMHApCKOrO THUHA NO Y4eOHOH IUCHMILUIMHE
«CriekTpalibHbIE METO/IbI MCCIICAOBAHMS» HE IPEIYCMOTPEHBI.
2.3.3 JlaGopaTopHble padoThI
Ne HaumenoBanue Copneprxanue 1abopaTopHOil paboThI dopma
JIP nabopaTopHOI TEKYIETO
paboThI KOHTPOJIsSI
1 | ®oromerpuueckoe ompene- | OnpeneneHue nokasarenel kadecrsa u no- | 3ammwura JIP
JICHUE COJep)KaHus jkene3a | Ka3aTened Oe30MacHOCTH MHUTHbEBOM BOJIBI
(1) B nuTheBO# BOZIE pPa3JINYHBIX PaliOHOB IOpPOAA C ITOMOIIBIO
CHEKTPO(POTOMETPUYECKOTO METO1A.
2 | Onpenenenue conepkanust | OcBoeHHE CyXOro MeTojga MuHepanu3anuu | 3ammra JIP
onosa (IV) kBepuuTHHO- o0pa3lia KOHCEpBUPOBAaHHOI'O MPOAYKTa U
BBIM METOZIOM MOCTIETYIOIIETO OIpENeeHusT B HEM CO-
Jiep>KaHus 0J0Ba C MOMOIIBIO KBEPIIETHHA
3 | Ompenenenne coxaepxanus | OCBoeHHE KOJOpUMETpUYeckoro wmeroxaa | 3amura JIP
nukens () B wmaprapune | ompenenenust copepxanust Hukess(ll) B
KOJIOPUMETPUIECKUM METO- | KHCJIOTHOW BBITSDKKE 0Opasiia MaprapuHa c
JIOM MIOMOIIbI0 AUMETWITIIMOKCUMA (pEeaKkTHBa
Uyraesa).
4 | Onpenenenue konuuectBa | OmpesneneHne KoJIMYecTBa OAHOHUTEBBIX | 3amura JIP
OJIHOHUTEBBIX Pa3pbIBOB paspsiBoB JIHK numdonnrtoB ¢ ucnonb3o-
JHK meronom ¢iyopec- BaHUEM HU3KOMOJIEKYJSIPHOTO HHTEpKas-
IIEHTHON CIEKTPOCKOMMNU TOpa
5 | 3ydyeHue chnekTpoB ToO- | Peructpanus u wu3ydyeHue crekTpoB mo- | 3ammura JIP
TJIOMIEHHUST BOJIHBIX PACcTBO- | TJIOMEHHUSI ~ PAacTBOPOB  apOMAaTHYECKUX
POB aMHUHOKHUCIIOT aAMHHOKHCIIOT C MTOMOILBIO Yo-
CTIIEKTPOCKOITHH




2.3.4 IlpumepHasi TeMaTHKa KyPCOBBIX padoT (IIPOEKTOB)

CornacHo yuyeOHOMY MO JaHHOW JUCIMIUIMHE MPEAYCMOTPEHO BBIMOJIHEHHE KYPCOBBIX
paboT, TeMaTuKa KOTOPBIX CBsI3aHA C HAMpaBICHHUSIMH HAay4YHO-HCCIIEOBATEIbCKUX PAa0OOT Ka-
deapsl paaroU3UKU 1 HAHOTEXHOJIOTHA.

[IpumepHbIe TeMbI KypCOBBIX padoT:

1) OnTo3neKTPOHHBIE CBOMCTBAa KOMITIO3UTHBIX HAaHOYACTHIl HAa ocHOBe ZNS u CusS.

2) OnTuueckre 1 MarHUTHBIE XapaKTePUCTUKU HAHOMIOPOIIKOB Ha ocHOBe ZN1-xMnxO.

3) OnTuveckre 1 MarHUTHBIE XapaKTEPUCTUKNA HAHOTIOPOIIKOB Ha ocHOBe M(Q1-xMnxO.

4) ®MP-uccrnenoBanue HaHOPa3MEPHBIX (PEPPOMATHUTHBIX IICHOK.

5) OnTogaT4MKU Ha HAHOCTPYKTYPUPOBAHHBIX IJIEHKAX.

6) Bausiaue oTkura Ha ONTHYECKHE CBOMCTBA HAHOPA3MEPHBIX IJICHOK 0JIOBA.

7) OnTuyeckue cBoiictBa HaHOCTPYKTYp ZNO ¢ nonuposanuem Fe, Co, Ni.

8) OnTuueckue cBoiicTBa MmiIeHOK JIeHrMiopa-biokeTT Ha OCHOBE CTeapaTHBIX KOMILIEKCOB
Eu(ll).

9) OnTuueckrie CBOMCTBAa HAHOPA3MEPHBIX TUICHOK MEJIH.

10) OnTrueckue cBoiicTBa HAHOCTPYKTYP Ha ocHOBE ZNS.

11) UccnenoBanue onTUYECKOro CBETOOTPAXKEHUS HAHOIOPOLTKaMu (heppPUTOB.

12) MoaenupoBaHue ONITHYECKUX CBOMCTB HAHOCTPYKTYp ZNO M CUCTEM Ha MX OCHOBE.

13) UccnenoBanune oOpa3ioB UTTpuii-6apueBoro kympata YBaxCuzO7.x MeToIoM CHEKTPOCKO-
nuu DI1P.

14) M3yueHue »IIEKTPOIIOMHHECLIEHTHBIX CBOMCTB IieHOK JIeHrmiopa-biomkerT Ha OCHOBE
KOMIUIEKCHBIX COCTUHEHUH TepOus 1 eBpomusi ¢ aMpuUIbHBIMU OeTa-TUKETOHAMHU.

15) U3ydyenue mporeccoB KOMIUIEKCOOOpa30BaHUs €BpONUsl U TepOuUsl Ha TpaHUIIE pa3jelia pac-
TBOp-IUJIEHKA JIeHrMiopa-biokxeTT MeTo10M NOBEPXHOCTHOTO MJIa3MOHHOI'O PE30HAHCA.

16) U3ydyeHnne NIOMHUHECHIHUPYIOMIMX CBONCTB MOJIEKYJISPHBIX IUIEHOK JleHrmropa-biomkert Ha
OCHOBE KOMIUIEKCHBIX COEIMHEHHIA JTAHTAHOUIOB C OeTa-AMKETOHAMH.

17) [lonyuenue u rccae0BaHNE ONTHYECKUX CBOMCTB IIeHOK JIeHrMiopa-biopkeTT Ha ocHOBE
KOMIUIEKCHBIX COEAMHEHUI JTaHTaHOUI0B.

18) HccnenoBanue paauonoriomaloNMX XapaKTePUCTUK KOMIIO3UTOB HA OCHOBE HAHOpa3Mep-
HbIX 00pasioB LiC0o5ZnosFe204.

19) N3ydeHre BIWSHUS MAarHUTHBIX TOJIEH HA CTPYKTYPHYIO W MAarHUTHYIO YIIOPSIOYCHHOCTH
HAHOYACTHI] KOOAThTa B HAHOKOMITO3UTHBIX TTOJTUMEPHBIX MaTepuaax.

2.4 Ilepedennb y4eOHO-METOANYECKOT0 00eceYeHH s I CAMOCTOSATE/ILHOM padoThl 00y-
YAIIMXCH 10 AUCUHUILINHE

[Tepedenp yueOHO-METOAUIECKOTO 00ECTICUEHUS TUCITUTIITUHBI 110

Ne Bun CPC BBITOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 2 3
1. CrexTpanbHbIe METOBI aHATN3A: MPAKTHIECKOE PYKOBOCTBO:

[TpopaboTka Teo-

PETHYECKOrO MaTe yueOHoe rmocodue st cTyieHToB By30B / B. U. Bacunbena, O. ©.

CrosnoBa, U. B. lllkytuna u np. ; nox pen. B. @. Cenemenena u B.

puaia H. Cemenosa. - Cankr-IlerepOypr [u np.] : Jlans, 2014. - 412 c.
2. ITonroroBka k 3a-  |Tekymkas E.E., [xxumak C.C., [lonroB M.A. Merozs! uccienona-
mute 1abopatop-  [HHUsS OMO- U HAHOCTPYKTYp / YuebHoe nocodbue— Kpacuomap: Ky-
HBIX paboT 6aHckwmii roc. yH-T, 2013.- 64 c.
3. [Tounnok, T. b. MonekynsipHas abcopOIIMOHHAS CIEKTPOCKOIHUS /
Pedpepar T. b. [lounnok, 3. A. Temepnames; M-Bo o0pa3zoBaHus U HAYKU

Poc. ®enepanuu, Kybanckuii roc. yH-1. - Kpacnonap : [Kybanckuii
rocyapcTBeHHbIN yHUBepcuTeT], 2016
4. [ToarotoBka npe-  |AHanuTHYecKas XMMHUsA. XUMUYECKHE METO/Ibl aHANIM3a / TIOJ] pel.




3entanuu 1o Teme |O. M. Ilerpyxuna, JI. b. Ky3nenosoii. - Mocksa : Jlaboparopus
pedepara 3HaHui, 2017.

Y4eOHO-MeTOIUYECKUE MaTeprabl sl CAMOCTOSITENIbHOM paboThl 00YYAIOIINXCs U3 YKCia UH-
BaJIMJIOB U JIMI[ C O'PAaHUYCHHBIMHI BO3MOXHOCTSMU 3710poBhs (OB3) nmpenocrasnsitores B Gop-
MaXx, aJalnTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbSI U BOCIPUATHS HH(OpMALIUU:

JIist vn ¢ HapyUIEHUSIMH 3PEHUS:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 31IEKTPOHHOTO TOKYMEHTA,.

Jjig U1l ¢ HapyIICHUSMHU CIyXa:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMHA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B (popme ayamnodaiina.

JlaHHBIH MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTE€HTa 00Yy-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlist IpoBeeHHs. YaCTH JICKIMOHHBIX 3aHATHH MCIONb3YyeTCs CHelUaTu3upOBaHHAs JIEK-
LMOHHAs ayauTopust ¢u3uko-rexHuuyeckoro ¢akynbrera (201C), ocHameHHass MyJIbTUMEINUN-
HBIM NIPOEKTOPOM, 3KPAaHOM, MHTEPAKTUBHOU JIOCKOHM, a Takxe Nmpubopamu U 000pyIOBaHHEM
JUIL TIOCTAaHOBKH YYEOHBIX JEMOHCTPALMOHHBIX AKCIEPUMEHTOB; JIATEpaTypa B OuUOIMOTEKE
YHUBEpCHUTETA. YCIIEHIHOE OCBOEHHE MaTepuala Kypca Ipearnoiaraer OoJIbIIyl0 CaMOCTOSITElNb-
HYI0 paboTy GaKaiaBpoB U PyKOBOJCTBO 3TOW pabOTOI CO CTOPOHBI IPENOJaBaTEICH.

B ydeGHOM mpoliecce MCHONB3YIOTCS aKTUBHBIE U MHTEPAKTHBHbBIE (POPMBI IIPOBEACHUS
3aHATHI: MO3TOBOM IITYpM, paboTa B MaJlbIX Ipylax, UCIIOJIb30BAHUE OOILIECTBEHHBIX PECYp-
COB.

Cy1ecTByeT cucTeMa CeMECTPOBBIX 3aJaHWN, B KOTOPOU KaXIbId CTYIEHT 3a CEMECT]
JIOJDKEH CaMOCTOATENBHO MOJTOTOBUTh U 3AIIUTUTH pedepar 1Mo 0JHONW U3 MPEI0KEHHBIX TEM.
3ananue caaercs B popme Oecelsl ¢ MperogaBaTesieM B CIEHaIbHO OTBEICHHOE BpeMs (IpruemM
3a1aHUH ).

Ha cemunapckue 3aHsTHsi BBIHOCUTCS 0Kos1o 80 % maTepuana U3JI0KEHHOro B MpOrpam-
Me AucuuIuIMHbl. OcTallbHas 4acTh MaTepuana BBIHOCUTCS Ul CaMOCTOSITEIbHOIO n3yueHus. B
KOHIIE KaXJIOTO MPaKTUYECKOr0 3aHATHS MPEIaraloTcs s BBIIIOJIHEHUS TBOPUYECKUE U HCClie-
JIOBaTEJIbCKUE 3a/1aHusl, YIIIyOJSAIOIIMe M pacuIMpsionive y4eOHbIM Marepuan, pa3BUBAIOIIUE
MHHOBAIIMOHHOE MBIIJIEHUE, a TAKKEe YMEHHE paboTaTh C MPUBJICYEHHUEM COBPEMEHHBIX HH(OP-
MAaIMOHHBIX TEXHOJOTHH. BhIonHeHe 3TUX 3a/1aHuil 00CYXJat0TCs Ha CIEAYIOIEM 3aHATHH.

Ha npakTuueckux 3aHSTHUSX pacCMaTpUBAIOTCS OCHOBBI TEOPUH, TPEOYIOLIHE CIIOXKHBIE
MaTeMaTHYeCKUe BBIKJIAJIKU, pa3IMYHble METO/Ibl pelIeHus 3a/1a4, Haubojee TUIIUYHbIE U TBOP-
yeckue 3a1auyu. g 3akpervieHusi MaTepuaia, paccCMaTpuBaeMoro Ha 3aHATHUSX, OakanaBphl MO-
JTy4aroT JOMAIlIHUE 3a/laHus B BUJE PAAA 3ajjad U3 COOTBETCTBYIOLIMX 331a4YHUKOB.

CamocrosTenbHas padoTa Mo JUCHMIIMHE BKIIOYAET:

- CaMOIIOJITOTOBKY K Y4EOHBIM 3aHSATHAM 110 KOHCIIEKTaM U Y4eOHOH JIuTepaType;

- IOJITOTOBKY pedepaTos.

ConpoBox/IeHHE CaMOCTOSATEIbHOM pabOThl CTYAEHTOB TaKXKe OPraHU30BaHO B CIEIYIO-
mmx popmax:

— noApoOHOE U3yYEHHE HEKOTOPBIX Pa3IesIOB AUCIUIUIUHBI TOCPEICTBOM H3yUEHHUS pe-
KOMEHIyEMOU JIONIOJIHUTEIIbHON JIUTEPATYPHI;

— noApoOHOE U3YyYEHHE HEKOTOPBIX pPa3esIOB JUCIHILIMHBI MOCPEACTBOM IOATOTOBKH
COOO0IIeHUH, Mpe3eHTalluH, ITyTeM HalucaHus peepaTUBHBIX padoT;

— KOHCYJBTALUU JIJIs1 pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMOCTOSTEIILHOM pac-
HIMPEHHOM U3Y4YEHHUH Pa3/IesioB AUCLIUILINHBIL.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, UCIIONb3YEMbIE B y4€OHOM IpOLiecce:



— JICKIIUHU C HpO6HeMHI>IM HU3JI0KCHUEM,

— 00CYXJIEHHE CII0’KHBIX BOIIPOCOB U MPOOIEM;
— IPUMEHEHUE METO/1a KOHKPETHBIX CUTYaLUH.
HHTepakTuBHbIE 00pa30BaTEIIbHBIE TEXHOJIOIMH, UCIIOIb3yEMbIE B ayJAUTOPHBIX 3aHATHSIX:
UCIIOJIb3yEMbIE B AyAUTOPHBIX 3aHATUAX: IPOOJIEMHAs JIEKIUs, JIeKIusa-0eceaa.

I[JISI Jun € OrpaHMYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA IMPCAYCMOTPCHA OpPraHu3alunsd
KOHCYJ’IBT&HHFI C UCITIOJIb30BaHHEM BHGKTpOHHOfI IIOYTHI.

I/IHTepaKTI/IBHLIe OﬁpaSOBaTeJIBHLIe TEXHOJOI'HHN

Ce- Bun 3ansrus Hcnoabn3yemblie uHTepakTuBHbIe | Kosuue-
MecT o0pa3oBaTejibHbIe TEXHOJOTHH CTBO 4a-
p COB
7 Jlekiuss Ne 1. OOmas xapakrtepu- | [Ipo6JjemMHast JeKuus. 2
CTUKA M TEOPETUYECKUE OCHOBHI | CIIEKTp — MOTJIOIIEHNE — OpraHuye-
CIEKTPaJIbHBIX METOJOB aHAJIN3A. CKO€ COeIMHEHME.
Jlexuuss Ne4-5. ®otomerpuueckue | [IpobJemMHas JeKnus. 4
MeToAbl aHaim3a U uXx npubopHoe | 1. OCHOBHOM 3aKOH CBETOIOIJIOINIE-
obecrnieucHue HUSL.
2. 3akon byrepa — JlambepTa — be-
pa.
JJekmmugs Ne 9. OcuoBel MUK- | Jlekuusi-6ecena. 2
CIIEKTPOCKOITHH. «B3auMoaencTBrEe BeEIIeCTBA C HK-
U3ITy4YEHUEM)
Hmoeo: 8

HUs.

4. OnleHOYHbBIE CPEICTBA JIJIsl TEKYIIEro KOHTPOJIS YCIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTaluu
O1IeHOYHBIMU CPEACTBAMH IS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH SIBJISIFOTCS: ITPOOIIeM-
Hasl JICKIIHSI, JISKIUs-0ecea, KOHTPOoJIbHAs paboTa, ormpoc.

4.1 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS Telcymeii aTTeCTalumn

4.1.1 KonTpoJsbHble BONPOCHI 110 pa3ieiaM y4eOHOH MporpaMMbl

1. CTpOGHI/Ie aToMa U MPOUCXOKICHUEC ATOMHBIX U MOJICKYJISIPHBIX CIICKTPOB IMOTIJIOMHIC-

2. Uto Takoe CIICKTP MOITIOIICHUA U B KaKUX KOOpAWHATax €ro HpeI[CTaBHSIIOT?

3. BzaumopeiicTBre BelecTBa ¢ 3JeKTPOMAarHUTHBIM n3nydeHrneM. CIeKTp 3JaeKTpomMar-
HUTHOTO HU3JTy4YEHUs
4. Yro Ha3pIBaeTCA MPOITyCKaHUEM U ONTHYECKOH MNIOTHOCTBIO A? B Kakux mpenenax
M3MEHSIOTCS 3TU BEJIUYUHBI?
5. Metponoruyeckue XapakTepUCTHKH CIIEKTPaIbHBIX METOI0B aHAJIM3a: BOCIIPOU3BO-
JUMOCTb ITPaBHJIBHOCTh YyBCTBUTEIBHOCTD. IIPEIe] 0OHAPYKEHUS

6. BeiBectu 1 copMyIMpPOBATH OCHOBHOM 3aKOH CBETOIOTJIOIIECHHUS.
7. OtknoneHus ot 3akoHa byrepa — JlamOepTa - bepa. Yka3aTb OCHOBHBIE IPUYUHBI,
NPUBECTH IpaduKu.
8. Uto Takoe XpoModopHas Tpymma, MIPUBEIUTE TPUMEPHI.
9. Yto 03HayaeT CBOWCTBO aJATUTUBHOCTH ONTUYECKOH miuoTHOCTH? [ 11e 3T0 CBOMCTBO
puMeHsieTcs’?
10. B ueMm cymHoCTh MeTO/1a KaTMOPOBOYHOTO rpaduka?
11. KakoB ¢u3nyeckuii CMbICI MOJIIPHOTO KO3(hPUIIEHTa CBETOIOTJIOMIEHUS € U KaK
€ro Haxomasat?




12. B yem otauume ¢poTokosopumeTpa oT ciekrpodoromerpa? [lpuHIun paboTsl, cxema.

13. Kaxk onpenensitoT KOHIICHTPAIUIO BEIIECTBA CIIEKTPATHHBIM METOJJOM C TTIOMOIIBIO
MeToaa 100aBoK?

14. TTocnenoBaTenbHOCTD (HOTOMETPHUECKOTO OTPE/ICICHNUS BEIIECTBa.

15. ®oTtomerpuueckoe TuTpoBanue. KpuBbie TUTpOBaHUSI.

16. TIpuembl BBISIBJICHUS CUCTEMATHUECKUX TOTPEITHOCTEH B CIICKTPATBHBIX METOAAX
aHayu3a.

17. TloarotoBka obpasna k ananu3zy. [Ipo6ooTdop u MpoOOMOATrOTOBKA.

18. Craructuueckast o0paboTka pe3yIbTaTOB aHAIH3A.

Ilepeuens yacmeu kKomnemeHnyull, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-2: 3HaTh OCHOBHBIE (PU3UKO-XUMUYECKUE OCHOBHI CIIEKTPAJIbHBIX METO/I0B aHAN3a
¥ MEXaHU3MBI B3aUMO/JICHCTBUS BEIIECTBA C AJIEKTPOMATHUTHBIM U3Ty4CHUEM; BIIAJICTh 3HAHMSI-
MU OCHOB CIEKTPaJIbHBIX METOJOB aHalli3a, HEOOXOJMMBIX [UIsl PpEUIeHUs Hay4dHO-
UCCIIEIOBATEIbCKUX 3a/1a4.

[IK-2: 3HaTh OCHOBHBIE METOAMKH IKCHEPUMEHTAIBHOIO HCCJIEIOBAHUS C IOMOIIBIO
CIEKTPAILHOTO METO/Ia, TapaMeTPhl U XapaKTEPUCTHUKUA COBPEMEHHBIX CIIEKTPATbHBIX IPUOOPOB
U YCTPOICTB.

Kpumepuu oyenxu:

OreHka «3a4TeH0» CTaBUTCS, €CIH MPOJIEMOHCTPUPOBAH JIOCTATOYHBIN YPOBEHb IPYIU-
POBAHHOCTH CTYZIEHTA, BEIBOJIBI M HAOIIOICHHS CAMOCTOSATEIBHBI, COOIIO/IEHA KYIbTYpa YCTHOTO
U MMMCbMEHHOTO U3JI0KEHUSI MaTepHala U B IEJIOM MPOJEMOHCTPUPOBAHBI 3HAHUSL U YMEHUS He-
00X0TMMBIX KOMIICTCHIIUH.

OrneHka «He 3a4TeH0» CTAaBUTCS, €CIIM CTYACHT HE MOXKET JaTh MPaBUJIbHBIC OTBETHI Ha
80% BOIPOCOB MM HE COOITIO/ICHBI XOTS OBl 2 U3 OCTABIIUXCS TPEOOBAHUIA. .

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /IS IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAlluN

4.2.1 Bonpochl, BHIHOCHMBbIE HA 3a4eT MO AuciuumninHe «CnekrpajabHble MEeTOAbI HC-
CJIeIOBAHUS» VIS HANPaBJeHUS NOATOTOBKM /Jisi HampaBJeHusi moarorobku 11.03.04
DJIeKTPOHMKA U HAHOYJIeKTPOoHHKA Npoduis «KHaHOTeXHOJO0THHN B JJIEKTPOHUKE).

IIpumepsl BONIPOCOB 1JIs1 MOATOTOBKH K 3a4eTy

1. XapakTepuCTUKH METOJIOB aHaJIN3a (TyBCTBUTEIHHOCTH, BOCIIPOM3BOUMOCTD, TIPEIET
oOHapy>KeHHsl, IPaBUIbHOCTD)

2. O0mast XxapaKTepUCTHKA CIIEKTPOCKOITMUECKUX METOJIOB, UX JOCTOMHCTBA U HEIOCTAT-
KH.

3. O61mas xapakTepUCTHKA 3JIEKTPOXUMHUUECKHX METOJI0B aHAIH3a.

4.]IBoMicTBEHHAss MPUPOAA AJIEKTPOMArHUTHOro u3nydeHus. CTpoeHne aTomMa U IpOHC-
XOXJ/ICHUE CIIEKTPOB TOTJIONICHHS U HCITyCKAHMUS.

5. OCHOBHOI 3aKOH CBETOIOIJIOIIEHUS.

6. [Ipuuunbl oTKIIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa.

7. IlpeacraBnenue crnekrpa noriomeHuss. CyMMHpPOBaHHE ONTHYECKON MIIOTHOCTH.

8. OCHOBHBIE BETUYMHBI, UCIOJb3yeMbIe B CreKTpodoTomMeTpru. PU3NIECKUN CMBICT
ko3 duinenra e.

9. Anmaparypa, ucnosb3yeMast IIsl K3MEPEHHS TTOTIIOIIECHUS CBETa.

10. ITocnenoBarenbHOCTh (HOTOMETPHUUECKOTO ONPENIEICHNUS BEIIECTBA.

11. CymHOCTh METOa KaTUOPOBOYHOTO rpaduKa.

12. OnpeneneHne KOHIIEHTPALUHU BEIIECTBA METOAOM J1I00aBOK.

13.Crioco6s1 aTomu3aruu BemiecTsa. [Iporiecchl, mpoucxoasiye B MiIaMeHH .

14. ATOMHO-3MHUCCHOHHAs crieKTpockonusi. O0Imas XapakTeprucTuKa METO/10B.

15. AToMHO-a0CcOpOLIMOHHAST CIIEKTPOCKOMHS. 3aKOH TOTJIOMIEHUS SJIEKTPOMArHUTHOTO
U3JTy4EHUs.



16. dnyopecuienTHas ciekTpockonus. [IpumeHenue metoa.

17. KonebarenbHble cieKTphl MoJIeKy . B3anmopeticteue Beniectsa ¢ MK-uznyuenuem.

18. O6mas xapakrepuctuka metoga MK-crnekrpockomnumu.

19. McTouHuKH, IETEKTOPHI M KIOBETHI, puMeHsiemble B UK-cnekTpockonuu.

Ilepeuenv yacmeti komnemeHyull, NPOBEPEMbIX OYEHOUHbIM CPEOCTBOM.:

OIIK-2: 3HaTh OCHOBHBIC (PU3MKO-XUMHUYECKHE OCHOBBI CIIEKTPAJIHHBIX METOJIOB aHAN3a
U MEXaHH3Mbl B3aUMOJCHUCTBUS BEIIECTBA C JIEKTPOMATHUTHBIM M3JIy4€HHUEM; YMETh HCIOIb30-
BaTh 0a30BbIC 3HAHMS W HABBIKM YIpaBICHUS MH(DOPMAIUMEH Ui peleHus UCCIeA0BATEIbCKUX
npodecCHOHANBHBIX 3a/ad B 00JaCTH SJIEKTPOHUKH M HAHOAJIEKTPOHHKH; BIIAJETh 3HAHUSMU
OCHOB  CHEKTPAJbHBIX METOJOB  aHajiW3a, HEOOXOMUMBIX JJs  PEUICHHs  Hay4dHO-
UCCIIEIOBATEILCKUX 3a/1au.

[1K-2: 3HaTh OCHOBHBIE METOIHMKH JKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS C MOMOIIBIO
CHEKTPaJIbHOTO METO/Ia, TapaMeTPhl U XapaKTEPUCTHUKN COBPEMEHHBIX CIIEKTPaIbHBIX IPUOOPOB
U YCTPOMCTB; OCYLIECTBIIATH MOUCK HEOOXOAMMON MH(OPMAIIMK MOCPEICTBOM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH; HABBIKAMU CaMOCTOSITENIbHON paboThl ¢ HAYYHOU JUTEpaTypoi
Y HOPMAaTUBHOM JOKYMEHTAIUEH.

OrneHka 3HaHUH Ha 3a4eTe MPOU3BOAUTCSA IO CIACAYIOUIUM KPUMEPUM:

- OLIEHKA «3a4TE€HO» BBICTABJISIETCS CTY/ACHTY, €CIIM OH 00J1aJJaeT 3HAHUEM OCHOBHOT'O Ma-
TepHasna, XOTs U JOIMyCKaeT HETOYHOCTH, HEIOCTATOUHO MpaBUiIbHbIE (POPMYIUPOBKH, HapyIle-
HUS JIOTUYECKOW IOCIIEI0BAaTENbHOCTH B U3JI0’KEHUU MPOTrPaMMHOIO Marepuala, 3aTpyIHEHUs
IIPY BBITIOJIHEHUH MPAKTUYECKUX 3a/1a4 HE3HAUUTEIbHBI;

- OLIEHKA «HE 3a4TEHO» BBICTABJISIETCS CTYAECHTY, KOTOPBIN HE 3HAET 3HAYUTENIbHOMN 4acTu
MPOrpaMMHOT0 MaTepuaia, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, ¢ OOJIBIINMH 3a-
TPYAHEHUSIMH pElIaeT IPAKTUUECKUE 3a]1a4M WU HE CIIPABJIAETCS C HUIMHM CaMOCTOSITENBHO.

OneHouyHbIe CpeACTBA /JIsi MHBAIMOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSAMU 370PO-
BbsI BBIOUPAIOTCS C YYETOM MX MHIMBUAYAIBHBIX MICUX0()U3NIECKUX OCOOCHHOCTEH.

— MPU HEOOXOAMMOCTH WHBAJIHUAAM M JUIAM C OTPaHUYEHHBIMU BO3MOXKHOCTAMHU 3]I0PO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMsI IS IOATOTOBKH OTBETA Ha 3a4eTe;

— MIPU MPOBEICHUU MPOLIEYPHl OLICHUBAHUS PE3YIbTATOB 00YUEHUS HHBAIUOB U JIUIL C
OTrpaHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIMJOB MIpOIETypa OLIEHUBAHUS Pe3yIbTaTOB OOydeHHs MO AUCLUILUIMHE MOXET IpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

I[Iporietypa orieHUBaHUs Pe3yIbTaTOB OOYUYEHHs] MHBAJIM/IOB U JIMIl C OTPAaHUYEHHBIMH BO3-
MOYHOCTSIMHU 3JIOPOBbSI 110 JIUCLIMIUIMHE (MOJYJII0) MpelycMaTpUBaeT MpeaocTaBieHne uHpopMma-
111 B opMax, 1alTUPOBAHHBIX K OTPAHUYCHUSM UX 3/10POBbsI M BOCHPHUATHS HH(POpMALIUH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YarOMINXCA.

5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJbLHOW y4eOHOH JMTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA)
5.1 OcHoBHasi JIuTEpaTypa:



1. CnexTpasibHBIC METO/IBI aHAIHM3a: MTPAKTUUECKOE PYKOBOJICTBO: yueOHOE MOCOOue st
ctyneHToB By30B / B. 1. BacunbeBa, O. @. CrostHoBa, . B. llkytuna u ap. ; mox pen. B. .
CenemeneBa u B. H. Cemenosa. - Cankr-IlerepOypr [u np.] : Jlans, 2014. - 412 c.

2. Texyukas E.E., Jlbxumak C.C., lonroB M.A. Meroasl ucclenoBaHus OMO- W HaHO-
cTpykTyp / Yuebnoe nocobue— Kpacnomap: Kybaunckwuii roc. yu-t, 2013.- 64 c.

3. Ilounnok, T. b. Monekynsipuas abcopOrmonnas crekrpockornus / T. b. [lounnok, 3.
A. TemepnameB; M-Bo oOpa3oBanust u Hayku Poc. deneparnuu, Kybanckuii roc. yH-T. - Kpac-
Hoxap : [Kybanckuii rocynapcTBeHHbIN yHUBepcuTeT], 2016

4. AHaniThueckas XuMus. XUMHYeCKue MeTobl aHanm3a / moa pen. O. M. Ilerpyxuna,
JI. b. Ky3nenoBo#. - Mocksa : Jlaboparopus 3Hanuid, 2017.

5.2 JlonoiHuTEIbHAS JIUTEPATypa:

1 Xaputonos 10.5. Ananutrueckast xumusi. DU3UKO-XUMUYECKHE (MHCTPYMEHTAIbHBIC)
MeTobl aHaim3a.- M.: Beiciias mkoita, 2006;

2. AnanuTudeckas XuMus: yuyeOHUK i ctyaeHToB BY30B B 3x Tomax, T.1: Mertossr
uAeHTUGUKAIMK U onpeaeneHus BemecTs/ moxa ped. JILH. Mocksuna, M.: Axagemust — 2008. —
575c.

5.3 llepuoguyeckue U3IaHUsA, HAYYHO-TEXHHYECKHE KYPHAJIbI

1. XKypnan «PaguoTexHuKa U JIEKTPOHUKA

2. Kypunan «Pagunannonnas 6uonorus. Paguoskonorus»

3. Kypnan «buomenuuuHckas paainodJeKTPOHUKA

4. Kypnan U3Bectus Boicinx yueOHbIX 3aBeneHuil. CeBepo-KaBkasckuii pernon. Ecte-
CTBEHHbBIC HAYKU. WWW.izvestiya.rsm.ru

5. PedeparuBnsiii xypHan «Paguorexnuka»

6. Xypnan «buopuzuxa»

6. Ilepeyenn pecypcoB MH(OPMANMOHHO-KOMMYHUKAIMOHHOW ceTH «MHTepHET»,
HEe00X0AUMBbIX /115l 0CBOEHHUS TUCHUILINHBI

1. UadpopmanronHas cucrema «EquHOE OKHO JOCTyIa K 00pa30oBaTEIbHBIM PECypCaMm»:

http://window.edu.ru/window

2. bubnunoreka 31eKTPOHHBIX Y4EOHUKOB:

http://www.book-ua.org/

3. PyOpukoH — kpynHeHmmii sHuukioneanyeckuil pecypc Murepnera:

http://www.rubricon.com/

4. AHHOTUPOBAHHBIN TeMaTH4YEeCKui Katanor HTepHeT pecypcoB no (usuke:

http://www.college.ru/

5. @enepalibHbII 00pa3oBaTEIbHBINA OPTAI:

http://www.edu.ru/db/portal/sites/res_page.htm

6. KaTayor Hay4HBIX pecypcoB:

http://www.scintific.narod.ru/literature.htm

7. bonbias HayyHast OnOnIHoOTEKA!

http://www.sci-lib.com/

8. EcrecTBeHHO-HayYHBIN 00pa30BaTEIBLHBIN TOPTAT;

http://www.en.edu.ru/catalogue/

9. YueOHo-00pa3zoBaTenbHas pu3nko-MareMaTuieckas ononmoreka caiita EQWorld:

http://eqworld.ipmnet.ru/ru/library/physics/

10. Texaudueckass OMOIUOTEKA:

http:// techlibrary.ru/

7. MeToauyeckue yKazaHus sl 00yYAIOUIUXCSI 10 OCBOEHHIO JUCIIHIJIMHBI


http://www.izvestiya.rsm.ru/

ConpoBOK/ICHHE CaMOCTOSTENIBHOW PabOThl CTYIEHTOB OPraHW30BaHO B CICIYIOIIMX
dopmax:

- BBIIIOJIHCHUE JOMAIIHHUX 33aHU 110 PAKTUYCCKUM 3aHATHSM.

- JIOTIOTHEHHE K pa30upaeMbIM pas3jesiaM JUCIHUIUIMHBI PU TOMOIIM 3HAHUH, MOoTydac-
MBIX M3 PEKOMEHIyeMOU JINTEPATYPHI.

- KOHCYJIbTalluU, OPraHU30BAHHBIC JIS1 PA3bACHCHUA HpO6JIeMHBIX MOMCHTOB IIpHA CaMO-
CTOSTEIIbHOM U3y4YE€HHHU TE€X WJIM HHBIX ACIIEKTOB Pa3JielioB yCBaMBaeMOW HH(OPMAIMU B TUCIIH-
IIJINHE.

- BBIIIOJIHCHHUE U 3alIUTa pedepaToB

Tunossble 3a1aHus IS CAMOCTOATEIbHOM Pa00ThI CTYACHTOB

Cpoxku
Koun- ®opwma npea- p
Ne . BBIIOJI-
Tema win 3a1aHue TEKyIIeH padoThI BO CTaBJICHHUSI
TEMBI HEHHS
YacoB | Ppe3yJbTaToOB
(nenenn)
1. KontposnbHas 1
OOmiass xapakTepUCTHKA W TEOPETHUYCCKHE
3,8 | pabora. Ompoc.
OCHOBBI CIIEKTPAJILHBIX METOJIOB aHAIIN3a
3amura JIP.
2. KonTponbHas 2
doToMeTpuUecKre METOJbl aHAM3a WU WX
6 pabota. Ompoc.
npubopHOe obecrieueHne
3amuTa JIP.
3. KontposbHas 1
Ocnobl MK-criekTpockomnuu 4 pabora. Ompoc.
3amura JIP.
4. . KouTtposnbHast 2
OcHOBBI (1yOpECHEHTHON CIEKTPOCKOIIUU 6
pabota. Ompoc.
5. | Obmas xapakTepucThKa OCHOBHBIX CITIOCOOOB KontponbHas 1
MPOOOIIOITOTOBKH JIJISl CHICKTPAIBHBIX METO- 4 | pabora. Ompoc.
10B. BbI00Op cXeMbl 1 MeTO/1a aHaIu3a 3amura JIP.
6. KontposbHas 2
DOMUCCUOHHAS CIIEKTPOCKOITHS 6 pabora. Ompoc.
3amura JIP.
HTroro: 29,8 9

3aHATHSA JEKIMOHHOI0 THIIA SBISIOTCS OJHON U3 OCHOBHBIX (hopM 0OyueHHs CTy/IeH-
TOB, BO BPEMSI KOTOPBIX CTYAECHTaM NPEAOCTaBISETCSI BO3MOKHOCTh O3HAKOMHUTBCSI C OCHOB-
HBIMH Hay4YHO-TEOPETUUYECKUMH IOJIOKEHUSMH, MpoOIeMaMH AUCLUUIUINHBI, MOJy4YUTh HEO0O-
XOJIMMOE HaIpaBJICHUE W PEKOMEH/ AU JUIsI CAMOCTOSITEIbHOM PabOThI ¢ yueOHHKaMHU, y4ueo-
HBIMHU TIOCOOUSIMM, TIPU TOJTOTOBKE K CEMHUHAPCKUM 3aHATUAM. JIeKIHs SBIsSETCS pe3yabTaToOM
KpPOMOT/IMBON MOATOTOBKU INPENOaBaTesl, U3y4eHus] 1 0000UIeHUs] HaydHOH U y4yeOHOH JH-
Tepatypbl. CTOJIb jk€ YCepIHOU OJIKHA ObITh M MOJArOTOBKA CTY/AE€HTa HaKaHyHE JIEKIIUH, TO-
CPEJICTBOM HM3y4Y€HUSI COOTBETCTBYIOIIEH yueOHOW JUTEepaTyphl, TOBTOPEHUS paHee MPONIeH-
HBIX TEM.

Bo Bpems nekuuu ciefyer 3amnucarh Jary €€ MpoBeIeHUs, TEMY, IJIaH JEKIUH, BOIPO-
CBl, KOTOpPbIE BBIHOCATCSI HA CAMOCTOSITETIbHOE U3yUeHHE, OTMETUTh HOBUHKH y4eOHOU U Hayd-
HOM JMTepaTypbl, peKOMEH/I0BaHHbIE JIEKTOpOM. CTyaeHTaM pPEeKOMEHIYeTCS KOHCIEKTHPO-
BaTb €€ OCHOBHBIE IIOJIO)KEHHS, HE CTOMT IBITAThCS JOCIOBHO 3alMCcaTh BCHKO JIEKIUIO, IO-
CKOJIBKY CKOPOCTB JIEKIIUU HE PaCCUYMTaHA HA JOCJIOBHOE BOCIIPOU3BEACHUE BBICTYIIJICHHS JIEK-
TOpa B KOHCIIEKTE, TEM HE MEHEee OHa SIBJISIETCS JIOCTaTOYHOU JJISI TOTO, YTOOBI CTYJEHT CMOT
HE TOJIbKO YCBOWTb, HO U 3a(UKCHUPOBATh Ha Oymare CyIIHOCTh 3aTPOHYTBIX JIEKTOPOM IpO-
611eM, BBIBOJIBI, a TAK)KE y3JIOBbIE MOMEHTHI, Ha KOTOpbIE oOpalaercs oco0oe BHUMaHUE B XO-
ne nexuuu. Ha nekiuu cTy1eHTy peKOMEHyeTCsl UMETh Ha CTOJIaX MOMUMO KOHCIEKTOB TaK-



e MporpamMmy Kypca, KoTopasi OyAeT crocoOCTBOBATh Pa3BUTHI0O MHEMOHHYECKON MaMsTH,
BO3HMKHOBEHUIO aCCOIMALUN MEXIY BBICTYIJICHHEM JIEKTOpa M MPOTrPAaMMHBIMU BOIPOCAMHU.
B ciiydae BO3HMKHOBEHHS y CTYyJEHTA MO X0y JIEKIIMH BOIPOCOB, X CIEAYET 3a/1aBaTh Cpasy
K€ WM B KOHIIE JICKIIUU B CTICHAILHO OTBECHHOE IS 3TOTO BpeMsl.

JlabopaTopHble padoThbl COCTaBISIIOT BaXHYIO 4acTh MPO(ecCHOHATBbHOM MOATOTOBKH
cryaenToB. OHU HaNpPaBJICHBI HAa SKCIIEPHUMEHTAILHOE MOATBEPKACHNE TEOPETUIECKUX TTOT0XKE-
HUM 1 popMHUpOBaHUE YUeOHBIX U MPOGECCHOHATBHBIX MPAKTUYECKUX YMEHUIHA.

BrimonHenue cryaeHTaMu J1abopaTopHbIX paboT HANPABJICHO Ha:

- 000011IeHNe, CUCTeMaTU3AlIHIo, YIITyOJIeH!e, 3aKPErIeHuE MOMy4YEeHHBIX TEOPETHUECKUX
3HAHMI 110 KOHKPETHBIM TEMaM JIUCIUTUINH;

- (opmupoBaHuEe HEOOXOAUMBIX MTPO(ECCHOHANBHBIX YMEHUN U HABBIKOB;

MeToaudeckue yKa3aHus 10 MPOBEACHHUIO JIAOOPATOPHBIX paboOT pa3padaThiBalOTCS Ha
CPOK JeicTBHS paboyeil mporpaMmbl AUCHUILTAHBI U BKIIOYAIOT:

- 3arjlaBHe, B KOTOPOM YKa3bIBaeTCs BUJ paboThl (JlaboparopHasi), ee MOPSAKOBBIN HO-
Mep, 00beM B Yacax U HAMMEHOBAHMUE;

- 11eJ1b PaboThI;

- IPEIMET U COJIEp>KaHue pabOThI;

- IOPsIIOK (TI0CIE€10BATENIbHOCTD ) BBHIIIOJHEHUS paOOTHI;

- o0mue nmpaBwmia K ohopmMIICHUIO PabOTHI;

- KOHTPOJIbHBIE BOIIPOCHI U 33/1aHUS;

- CITMCOK JINTEPATyphI (110 HEOOXOAMMOCTH).

CocraB 3amanuii 17151 1a00paTOPHON padOTHI TOJDKEH OBITh CINIAHUPOBAH C TAKUM pacye-
TOM, 4TOOBI 32 OTBEACHHOE BPEMSI OHH MOIJIM ObITh Ka4ECTBEHHO BBITIOJHEHBI OOJBITHHCTBOM
CTY/ICHTOB.

Heo0xomuMbIMH CTPYKTYpHBIMU 3JIEMEHTaMH J1a00paToOpHOIl paboThl, MIOMUMO CaMOCTO-
ATEIBHON JIEATENILHOCTU CTYACHTOB, SIBIISIOTCS WHCTPYKTAX, MPOBOJMMBIN IperoiaBaTenem, a
TaK)Ke OpraHu3alys 00CyK/I€HUs UTOTOB BBIOJIHEHUS J1a00paTOpHOIl pabOTHI.

BoinonHenuto 1a0opaTopHbIX padOT MpEeAIIeCTBYET IPOBEPKA 3HAHUIM CTYIEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBIMOJTHEHUIO 3/1aHUS.

[Topsimok mpoBeaeHust 1a00OPaTOPHBIX PadOT B LIEJIOM COBIAAAET C MOPSIKOM IpOBEJe-
HUS TPaKTUYeCKuX 3aHATHH. [ToMrMMO COOCTBEHHO BBIMIONHEHUSI PAaOOTHI A KaXI0i j1abopa-
TOPHOW PabOTHI MPETyCMOTPEHA MPOIEAypa 3aIIUTHI, B X0€ KOTOPOH MpenoaaBaTellb MPOBOIUT
YCTHBIN WU MMCBMEHHBIN OMPOC CTYIEHTOB ISl KOHTPOJSI TOHUMAHUS BBITOTHEHHBIX UMH U3-
MEpEeHHH, MPaBUIILHOW WHTEPIPETAIMU MOJYYEHHBIX PE3yIbTATOB U YCBOCHHSI MMH OCHOBHBIX
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUM 110 TeMe 3aHSTHUS.

CamocTosiTeIbHAsi padoTa COACPKUT CIEIYIONINE BBl YICOHOH NEATETBHOCTH CTY-
JICHTOB:

—  TEOPETHYECKYI0 CaMOMOJIOTOBKY K JaOOpPaTOPHBIM 3aHSATHAM U K 3a4eTy MO KOH-
CHEeKTaM U y4eOHOH JInTepaType;

—  odopmIIeHHE OTYETOB IO PE3yJIbTaTaM JIaA0OPATOPHBIX PadboT (O BHIMOJIHEHHOH J1a00-
paTtopHOi paboTe CTYIEHThl OTUMTHIBAIOTCS IMPENOAaBaTeN0 Ha CileayomeM (o4epeHoM) Ja-
OOpaTOPHOM 3aHITHH);

— MOJrOTOBKa pedepara no 0JJHON U3 TeM y4yeOHOM TUCIUIUIMHEI,

—  TOATOTOBKA MPE3EHTAIMH IO TeMe pedepaTa U BBICTYIUICHHE C JOKJIAJI0M Ha OJTHOM
U3 JICKIIMOHHBIX 3aHITHA.

CryneHty HEOOXOIMMO CHCTEMAaTHYeCKH padoTaTh B TEUCHHE CEMECTpa 10 H3YyUCHHIO
TEOPETUYECKOTr0 MaTepuasa u MpuoOpETEHNIO HaBBIKOB SKCIIEPUMEHTAIBHOM paboThI.

Jlist 3armoMHHAHUS JIEKIIMOHHOTO MaTepHuaiia (B TOM YHUCIIE U B TIEPHOJ TIOATOTOBKHU K 3a-
YeTy) CTYACHTY He0OXOMMO XOPOIIIO 3HATh CBOMCTBA MAMATH U aKTHBHO MOJIH30BATHCSI MHEMO-
TEXHUYECKUMHU TPHEMaMH, W3BECTHBIMU W3 y4eOHOW JAUCHUIUTUHBI «[ICHXOJOTHS M Ieaaroru-
Ka». MeTtoandeckue peKoMeHIalNK 110 3alIOMUHAHUIO0 MOYKHO HaTH u B IHTepHEeTe 1Mo KIroue-
BBIM CJIOBaM: «IaMSTh,



«MHEMOHHUKa», «MHEMOTEXHHKa», «KaK 3allOMHHUTh y4eOHbII marepuan». JKenareiabHo
TaKXe 03HAKOMUTHCS C MMPUEMAMU KOHCIIEKTUPOBAHUS, T.€. CO CIIOCO0AMH COKpAIIEHUs 3alHuCh
CJIOB U CIIOBOCOYETaHUM, HAIPUMED, IPUMEHSAEMBIMH B CIIOBAPSX U SHLHUKIONEIUSX.

B ocBoenun JAUCHUIUIMHBI MHBAJIMAAMU W JIMLOAMU C OIrpaHUYCHHBIMHA BO3MOKHOCTAMU
3JI0pOBbsl OOJIBIIIOE 3HAYCHHE UMEET MHAUBUyalbHas ydeOHas paboTa (KOHCYIbTAllMU) — J0-
HOJHUTENBHOE Pa3bsCHEHUE YUeOHOI0 MaTepuaia.

OOBEKTUBHOCTh OLIEHKU pabOThI IPENoIaBaTeeM 3aKI04aeTCs B ONPEAEICHUN €€ T10-
JIOXKUTCIIBHBIX U OTPULATCIIBHBIX CTOPOH, IO COBOKYIMTHOCTH KOTOPBLIX OH OKOHYATCJIBHO OLC-
HUBAeT INpeJCTaBlIeHHYO padory. Ilpu orpumarensHoil perieH3un paboTa BO3BpalaeTCss Ha
JOpabOTKy C MOCJIEAYIOIUM MIPEICTABICHHEM Ha IOBTOPHYIO IIPOBEPKY C MPUIOKEHHEM 3a-
MEUYaHUH, CAETaHHbIX IPENo/JaBaTeIeM.

C TOUKM 3peHHUs METOJUKM IIPOBEJEHUS CEMUHAp IPEACTaBIseT  cOoOOM
KOMOMHHUPOBAHHYIO, HHTETPaTUBHYIO (opMy yuyeOHOro 3aHATus. [|jig HOAroTOBKM M TOYHOTO U
IIOJTHOTO OTBETa HA CEMUHAPCKOM 3aHATUM CTYICHTY HEOOXOAMMO CEPbE3HO M OCHOBATEIBHO
HOJArOTOBUThCS. JlIst 3TOro OH JO/KEH yMeTh paboTarh ¢ y4eOHOW M JIONOJHMUTENbHOM
JUTEPaTypOid, a TaKKe 3HATh OCHOBHBIC KPUTEPUH Ul HANUCAHUA pedepaTa WU MOATOTOBKU
JIOKJIa/1a, €CJIM CeMMHAp MPOXOAUT B JaHHOH (opme. B KoHIlE 3aHATHS, OCIE TOABEAECHUS €ro
HUTOIOB IpernoaaBarCiceM CTYACHTaAM PCKOMCHAYCTCA BHCCTH HM3MCHCHHA B CBOU KOHCIICKTHI,
OTMETHTh MH(POPMALMIO, NMPO3BYYABIIYIO B BBICTYIJICHUAX IPYTUX CTYICHTOB, JOIMOJIHEHMS,
CieJIaHHBIE IIPEToaBaTesIeM U HE OTPaKCHHbIE B KOHCIIEKTE.

B ocBoeHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas pabora (KOHCYJNbTAI[MH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuyanbHble KOHCYJIBTAUU IO MPEIMETY SBISIFOTCS BaXKHBIM (DaKTOPOM, CHOCO0-
CTBYIOUIMM MHJIUBUAYaAIU3aUN O0YUEHUSI U YCTAHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTa MEXKIY
npenoaaBarciicM 1 06yqa10anc;1 HHBAJIMAOM WJIM JIMOOM C OTPpaHUYCHHBIMHW BO3MOKHOCTAMUA
3JI0POBB.

8. llepeueHbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeIbHOI0 Mpouecca 1o JMCHUIINHE

8.1 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecrieYeHust

1. Onepaunonnas cucreMa MS Windows.

2. UnrerpupoBanHoe opucHoe npunoxenne MS Office.

3. IIporpammHoOe obecriedeHue Al OpraHu3aliK yIpaBisieMoro 1 6e30nacHoro A0cTymna
B MHTEpHET.

4. IlporpamMMHoOe obecriedeHue it 6e30macHoi paboThl Ha KOMIbTepe — (paiIoBbIi aH-
TUBUPYC, OYTOBBII aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOU IKpaH.

8.2 Ilepeyenb HeOOXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. Bukuneaus — cBo00aHas SHIIUKIOIIEIUS.

http://ru.wikipedia.org/wiki/

2. Ousnueckas SHIUKIONE NS

http://www.femto.com.ua/articles/

3. Axagemuk — CrioBapy M SHIUKIIONIEANN Ha AKaJeMHKe

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/

4. Undopmannonnsie pecypebl oubnuorexku @I'6OY BI1IO

«KybaHckuit ToCyIapCTBEHHBIH YHUBEPCUTETY:

http://www.kubsu.ru/University/library/resources/

5. PyOpukoH — KpynHeHmuii sHIMKIoneuueckuil pecype Murepuera:

http://www.rubricon.com/

6. Ckomyc — 6a3a JaHHBIX BEAYIIUX 3apyOEKHBIX MyOIHKAIIMN

WWW.SCOPUS.Com



http://ru.wikipedia.org/wiki/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://www.kubsu.ru/University/library/resources/
http://www.rubricon.com/

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAas VISl OCYLIeCTBJIEHUs 00Pa30BaATEILHOI0
npouecca no JMCUMIVInHe

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITITNHBI

Ne Bun pabdot
Y OCHAIIEHHOCTh

1. Jlekimmonnsie 3aHsA- | Ayautopuss 201C, ocHalieHHas NEPEHOCHBIM MPOEKTOPOM HU
THS MarHUTHO-MapKEepPHOH JTOCKOM.

2. CemuHapckue 3aHd- | -
TUS (Y4eOHBIM MIIAHOM CEMUHAPCKUE 3aHITHS HE MPETyCMOTPEHBI.)

3. | Jlaboparopuble 3a- | HaHOIEHTp, YKOMIUJICKTOBAaHHBI OOOpPYJAOBaHHEM HEOOXOIH-
HATHUS MBIM JIJIsl IPOBEICHHUS JIAOOPATOPHBIX pabOT

4. Texymuii KoH- | Ayautopust 311CC, ocHalieHHass KOMIIBIOTEPHON TEXHUKOH €
TPOJIb,  MPOMEXY- | MOJKIOUeHuEeM Kk cetu HTepHeT
TOYHAsI aTTECTALMS

5. CamocrosiTenbHas Aynutopua 311C, ocHamieHHas KOMIIBIOTEPHOM TEXHUKOU C
pabota BO3MOKHOCTBIO MOJKIIIOUEHHUs K ceTu «HTepHET», IpOrpaMMon

HKPAHHOIO YBEJIMYEHHUs] U OOECIEYeHHBIH JOCTYIIOM B 3JIEK-
TPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCHU-
TeTa.

HOI « 1CCH» KyoI'Y

JlabopaTopHble 3aHATHSA M0 TUCHMUILINHE:
«CreKTpalbHble METO/IbI HCCIIETOBAHUS)

O6opynoBaH#e U TPOrPAMMHO-
TEXHUYECKOE OCHAIIICHHE y4eOHO-
Hay4HOU J1ab0paToOpuu:

Koi-
BO

HepCOHaJ'IBHBIe QJICKTPOHHO-
BBIYHMCIINTCIIbHBIC MAIlIMHBI: 3

CPU c yacroroii 6osee 2,4 I'T', LCD

Microsoft Office 2003, 2010

Onepannonnas cucrema Windows XP

BrITsxHBIC H_IKa(i)LI XUMHUYCCKHUC

BHCKTpOHJ'II/ITKI/I XHUMHUYCCKHUC

DJIEKTPOHHBIE BECHI

RPN WW

CymunbpHbIi 1mKag

PacTpoBBIii 37IEKTPOHHBIN MUKPOCKOI

cBepxBbIcOKOro paspemenus JEOL 1
JSM7500F

CrneKkTpoMeTp AJIEKTPOHHOTO TTapamMar-
HuTHOTO pezonanca JEOL JES-FA300

YcTaHOBKa MarHETPOHHOTO HarlbLIe-
aus Q150T ES

YcTaHoBka JJI1 OCAXKIACHHUSA TOHKHUX
menok CCR Copra Cube ISSA

Muxpounrepdpepomerp MUN-4M

Pabouwnii cToxn

oAk -

Crynbs




