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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUIIJINHBI

1.1 Heanb AUCHMIINHDBI

VYyebnas mucnurminHa «CHEKTpaabHbIE METOJBI MCCIEIOBAHUSA» CTABUT CBOEH IIEJIBIO
u3ydeHrne (pU3UKO-XUMUIECKIX OCHOB CIIEKTPAIbHBIX METOIOB aHanu3a, (GopMHpOBaHHUE Mpe-
CTaBJIeHWH 00 OCHOBHBIX IYTSAX M MEXaHW3MaX B3aUMOJCHCTBHUS BEIIECTBA C AJECKTPOMATrHHT-
HBIM HM3JIyY€HUEM, XapaKTEPUCTHK U MPUMEHEHHS CHEKTPAJIbHBIX METOJIOB B M3YYCHUU HAHO-

CTPYKTYP.

1.2 3agaun AMCHUILIMHEI

OcHoBHbBIE 331241 y4eOHON NUCIUTIIHBL

—  H3y4Y€HHE B3aMMOJAEUCTBUS BELIECTBA C 3JIEKTPOMArHUTHBIM U3JIy4YE€HUEM;

— MCCIIEJOBAHUS NPOUCXOKICHUS JIEKTPOHHBIX CHEKTPOB IOIJIOIIEHUS U IpPOITycKa-

HUS,
— M3Yy4YEHUE OCHOB U XapaKTEPUCTHK CHEKTPaJbHBIX METOJOB HCCIEIO0BAaHHUS HAHOMA-
Tepuanoa U HAHOCTPYKTYD.

1.3 MecTo AuCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH IPOrpaMMbl

HucuuiuimHa «CrHeKkTpanbHble METO/bl MCCIEI0BAaHM» 110 HANpPaBICHHUIO NOJArOTOBKU
11.03.04 «DnexkTpoHUKa U HAHODJIEKTPOHHUKA» OTHOCUTCS K YUeOHOMY UKy OOIIne MaTeMaTu-
YeCKHe U ecTeCTBeHHOHayuyHble quciuminisl b1.B.01 ¢enepanbHOro koMmrnoHeHra.

B cootBercTBHU ¢ y4EOHBIM IJIAHOM, 3aHSATHSI MPOBOJATCS HA TPETbEM IOy OOyUYEHHUS.
Hacrosimass aucuuniuHa HaxoIUTCS Ha CThIKe AMCUUILIMH. HeoOXoauMbIMM NpeAnochlIKaMu
JUIl YCIIEIIHOTO OCBOEHUS JUCLUILIMHBI SABIISETCS CIEeAylollee: B IIUKJIe MaTeMaTUUYeCKUX TUC-
[UIUTMH: 3HAaHUE OCHOB JINHEHHOH anreOpbl 1 MaTEMAaTHYECKOTO aHan3a, yMeHue auddepeHm-
pOBaTh U UHTETPUPOBATH, 3HATH OCHOBBI CTATUCTUYECKOM 00pabOTKH pe3yIbTaToOB.

B nukie obmepu3nyecknx AUCHUIUINH HEOOXOTUMBIMH TPEATIOCHUIKAMH SBIISIOTCS 3HA-
HUE OCHOB KJIACCMYECKOW MEXaHUKH, MOJIEKYJISApHON (U3UKH, HIEKTPUYECTBA U MarHeTU3Ma,
paarodU3MKu, ONTUKH.

1.4 TlepeueHb MIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHS MO TUCIHUIINHE, COOTHECEH-
HBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHUSI 00Pa30BaTeJIbLHOMH MPOrpaMMbl

N3yuenne nanHOW y4uyeOHOM NHUCHUIUIMHBI HAaNpaBieHO Ha (OpMHpPOBaHHE y 00ydaro-
muxcs obwenpogheccuonanvuvix komnerennuii (OI1K):

No WNunexc | Conepkanue komre- | B pesynbraTe u3yueHus: yaeOHON IUCHUIIIMHBI 00Y-
g, | KOMIE- | TEHLHH (um e€ ya- Yaromuecs JOJKHBI
" | TeHIUHU CTH) 3HaTh yMeThb BJIa/IeTh

1. OIIK-2 | crymeHT obnamaer OCHOBHbIE PU- HCIIOJIb30BaTh 3HaHUSAMHU  OC-
CIOCOOHOCTBIO BBISIB- | 3UKO- 0a30Bble 3HAHUS | HOBCIEKTPAb-
JIATh €CTECTBEHHOHA- | XMMHYECKHE Y HaBBIKU HBIX  METOJIOB
YUHYIO CYIITHOCTh OCHOBBI CIIEK- yIpaBIeHUs aHaiu3a, Heoo-
npo6JeM, BO3HUKAIO- | TpajJbHBIX Me- uHpopmanuei XOOUMBIX ISl
IIMX B XOJIe Mpodec- | TOMOB aHAJIM3a | JJIA pelIeHus pelieHns Hayd-
CHUOHAJIbHOW J€ATENb- | U MEXaHU3MBbI UCCIIeI0BaTENb- | HO-

HOCTH, ITPUBJIEKATh
JUIS UX PELIEHUs CO-
OTBETCTBYIOLIHH (Pu-

B3anUMOJICH-
CTBUS BeEIIECTBA
C DJIEKTpOMar-

CKUX Mpodeccu-
OHAJIBHBIX 3a/1a4
B 00JIaCTH DJIEK-

3UKO- HUTHBIM U3JTY- TPOHUKHU U
MaTeMaTHYCCKUH aIl- YCHUEM HAHOJ3JICKTPO-
napar HHUKHU.

HUCCiIea0BaTCib-
CKHX 3aaad4.




No WNunekc | Conepkanue komre- | B pesynbraTe n3yueHus: yaeOHON AUCHHUIUIMHBI 00Y-
Ly, | KOMTe- | TeHIH (um e€ ya- YAIOIIUECs JOIKHBI
TEHIIUU CTH) 3HATh yMeTh BJaJ1eTh
2. [1K-2 CTYZEHT 00naiaeT OCHOBHBIE Me- OCYIIECTBIISATh HaBbIKaMHU  ca-
CIIOCOOHOCTBIO apry- | TOIUKHU IKCIIe- | MMOUCK HEOOXO- | MOCTOSITEIIbHOM

MEHTHPOBAHO BHIOU-
paTh U peain30Bbl-
BaTh Ha MPAKTUKE (-
(EKTUBHYIO METOAUKY
HKCHEPUMEHTAIHHOTO
HCCIIeIOBAaHMS Mapa-
METPOB U XapaKTepH-
CTHUK NTpUOOPOB, CXEM,
YCTPOMCTB U yCTaHO-
BOK 3JIEKTPOHHUKH U
HAHOAJIEKTPOHUKHU

PUMEHTAIILHOTO
UCCIICIOBAHMSI C
MOMOIIBIO CTIEK
TPaJIBHOTO Me-
TOJIA, MapaMeT-
pBI M XapakTe-
PUCTHKH COBpE-
MEHHBIX CIICK-
TPaIbHBIX TIPH-
O0pOB 1
YCTPOMCTB

Mo uHpop-
MaIlliu mocpe/i-
CTBOM COBpe-
MCHHBIX WH-
(hopMaImOHHBIX
TEXHOJIOTHI1

paboThl ¢ Hayuy-
HOW JUTEepary-
poil u HoOpMma-
TUBHOH  JIOKY-
MEHTaluen

pas3nu4HOro (QyHKIIH-
OHAJILHOT'O Ha3Haue-
HUS

2 CTpyKTYpa M cojiep:KaHue JUCHHININHbI

2.1 PacnpeaesieHue TPyA0eMKOCTH JUCHUILJIMHBI 10 BUIaM padoT
OO01ias TpyA0eMKOCTb AUCIMILIMHBI cocTaBiseT 3 3a4. ef. (108 yaca), ux pacnpenencuue
10 BUJaM paboT mpecTaBiieHo B Tabnauue (st cmyoenmos ODO)

Bun yuebHo# paboTh Bcero CemecTtpsbl
4acoB (dachrn)
6

KonrakTHasi paboTa, B TOM 4HcJIe: 78,2 78,2
AyIuTOpHBIE 3aHATHS (BCEro): 64 64
3aHsATHS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHUS 32 32
3aHATHS CEMUHAPCKOTo TUTA (CEMHHAPBI, TIPAKTHYCCKHE
3aHATHSA) B B
HNuasi konTaKkTHas1 padora: 14,2 14,2
KonTtposs camocrositensHolt pabotsl (KCP) 14 6
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocTrosiTejibHAasi paboTa, B TOM 4Hce: 29,8 29,8
ITpopaboTka yuebHOro (TeOpeTHYecKoro) MaTepuana 10 10
BrimonHenne nHANBHTyalbHBIX 3aaHUH (TOATOTOBKA CO- 10 10
OO0IIEeHUH, Tpe3eHTaIHi)
Pedepar S) 5
IloAroTroBKa K TEKyIeMy KOHTPOJIIO 4,8 4,8
KonTpoJb: - -
ITogroroBka K 3auety - -
OO0mas Tpy/10eMKOCTh yac. 108 108

B TOM 4YHCJie KOHTAKTHAsA 78.2 78.2

padora

3a4. efl. 3 3

2.2 CTpyKTypa IMCHHILIHHbI:




Pacnpenenenue BuoB yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCHUIUINHBI

KomnnuectBo yacos
AynuTtopHast BneaynuropHas
No HaunmenoBanwue pasienoB (Tem) y/UITOp Y/UTOp
Bcero pabota paborta
JI I13 JIP CP
1 2 3 4 5 6 7
1 |O6mast xapakTepuUCTHKAa U TEOpPETHYE-
CKHE OCHOBBI CHEKTpalbHBIX MeTomoB| 13,8 6 4 3,8
aHaJm3a
2 |®oTomeTpuUecKre METOIbI aHalu3a U 28 10 12 5
uX IpuOOpPHOE 0OECTICUCHHE
3 | OcuoBbl UK-ciekTpockonuu 14 6 4 4
4 |OcHOBBI  (QIIYOPECIICHTHOM CIIEKTPO-
16 6 4 6
CKOITUU
5 |OOmas  xapakTepUCTHUKAa OCHOBHBIX
CII0CO00B MPOOOIIOATOTOBKH ISl CIIEK- 10 5 4 4
TpPaJIbHBIX METOA0B. BrIOOp cxembl u
METOJIa aHAITN3a
6 |OMuccHMoHHas CHEKTPOCKOMUS 12 2 4 6
Hmozo no oucuyunaune: 93,8 32 32 29,8
2.3 Coneprxxanue pa3/ie/ioB AUCHUNIHHBI:
2.3.1 3aHATHSA JIEKIMOHHOTO THIIA
No
dopma TeKyIero
pas- HaumenoBanwue paznena Conepxanue
KOHTPOJIS
nena
B3anmoneiicTBrue BelecTsa ¢ dJIEK-
TPOMAarHUTHBIM H3ITydeHueM. IIpo-
UCXOXJICHUE DJJIEKTPOHHBIX CIEK-
OO6mrast XxapakTepucTHKa U
TpoB TmorJomenusi. OcoOeHHOCTH
TEOPETUYECKHE OCHOBBI KonTponbnas pabo-
1 CHEKTPOB OpPraHWYeCKUX U Heopra-

CIICKTPAJIBHBIX METOA0B
aHaJIu3a

HUYECKHUX BEIIECTB. XPOMO(OpPHBIE
rpynnbl. OCHOBHOM 3aKOH CBETOIIO-
TJIOIICHUSI.

Ta, OTMPOC

DOTOMETPUUYECKUE METOIBI
2 | a”Hanu3a 1 ux npubopHoe
oOecreueHne

Ornrtruueckast IOTHOCTh. AJITUTHB-
HOCTb ONTHUYECKOM IIIOTHOCTH. Mo-
JSPHBIN KO3 PUIIMEHT CBETOMO-
rnoueHus. [TpuunHbl OTKIOHEHUS
ot 3akoHa byrepa-Jlam6epra-bepa.
AmnmaparypHoe oopmiieHHe MeTo-
Ja.

Konrponsnas pabo-
Ta, OIpOC

3 | OcnoBsl UK-criekTpockonuu

KonebarenbHble CIEKTPBI MOJIEKYIT.
Bsanmopeiicteue Bemectsa ¢ UK-
U3JIlydeHreM. FICTOYHUKH, IETEKTO-
PBI U KIOBETHI, TpuMeHsieMble B K-
CIIEKTPOCKOIIHH.

KonrponsHast pabo-
Ta, OIpOC




OU3NKO-XUMUYECKUE OCHOBBI Me-
4 | OcHoBbl (rryopecueHTHOM tona. Auuzorponus. [Tonspusye- Kontponbras  pado-
CHEKTPOCKOITUU MocTh (pryopecuenuuu. O0opyno- | Ta, ompoc
BaHUE.
[TonroroBka oOpa3la K aHaluzy.
O6mas xapakrepuctuka oc- | [Ipo6ooT6op 1 mpoOOmoAroTOBKA.
HOBHBIX CITOCOOOB MP0060- Craructuueckass oOpaboTka pe- KoHTpostbhas  paco-
5 | HOATOTOBKY AJIS CTIEKTpalib- | 3yJAbTaTOB aHanu3a. [Ipuemsbl BHIIB-
HBIX METOJI0B. BBIOOp CXEMBI | JIEHHS CHCTEMaTHYEeCKHX MOrpell- T4, onpoc
Y METOJ1a aHaJIN3a HOCTEHl B CHEKTpPAJbHBIX METOHAax
aHaJIM3a.
OMUCCHOHHBIX CIIEKTPHI IAPOB aHa-
JU3UPYEMOr0 BEUIECTBA, T.€. CIeK-
TPOB U3JTYUEHUS WU UCITyCKaHUS,
BO3HUKAIOIIUX MOJ] BIUSHUEM
6 OMUCCHUOHHAS CIIEKTPOCKO- CHUIBHELX HCTOUHNKOR BO3- Kontponbhaast pabo-
nust Ta, OIMpocC
Oyxnaenus. cTouHUKY BO30YXke-
HUS - DJIEKTPUYECKast JyTra WIH BbI-
COKOBOJIbTHAs uckpa. [Ipubopsl,
HCTIOJIb3yEeMbIe B METOJIE.
2.3.2 3aHATHA CEMUHAPCKOI0 THUIA
CornacHo yueOHOMY TIaHY 3aHSATHSI CEMUHAPCKOTO TUIIA 110 YUeOHOM TUCIIUITIIMHE
«CreKTpanbHbIe METO/IbI HCCIIE0BAHUS» HE IPEyCMOTPEHBI.
2.3.3 J1aGopaTopHbie padoThI
No HaumenoBanue Coneprxanue 1a00paTopHON pabOThI ®dopma
JIP nabopaTopHOIH TEKYILETO
paboThI KOHTPOJISI
1 | ®oromerpuueckoe ompene- | Onpenenenue nokasarteneil kauecTsa u no- | 3amura JIP
JICHWE COJEp KaHUs jKeies3a | KazaTened Oe30MacHOCTH THUTHEBOH BOJBI
(111 B uThEBOI BOZE pPa3IMYHBIX PalilOHOB TrOpoAa C IMOMOIIBIO
CTIEKTPO(POTOMETPUIECKOTO METOIA.
2 | Onpenenenue conepxkanust | OcBoeHHe CyXOoro MeTojga MuHepanusauuu | 3amura JIP
osnosa (IV) xBepuuTHHO- oOpa3siia KOHCEPBHPOBAHHOTO MPOJIYKTa H
BbIM METOZ0OM MOCTIEIYIOIIEr0 OINpeNeeHuss B HEM CO-
Jiep KaHus 0JI0Ba C IOMOIIBIO KBEPIIETHHA
3 | Onpenenenue cozaepxanusi | OcBoeHre KojJopuMeTpudeckoro wmerona | 3amura JIP
nukens (1) B maprapune | onpenenenust coxepxanus Hukessi(l) B
KOJIOPUMETPUYECKUM METO- | KUCIOTHOM BBITSDKKE 00pasiia MaprapuHa c
TIOM MOMOIIBI0 JMMETHITIIMOKCHMA (PEaKTHBA
Uyraesa).
4 | Onpenenenne konmuectBa | OmpeneneHne KOJIWYECTBA OJHOHUTEBBIX | 3amura JIP
OJTHOHUTEBBIX Pa3pHIBOB paspeiBoB JIHK numdouuToB ¢ ucmnonb3o-
JTHK metonmom dmyopec- BaHUEM HU3KOMOJEKYJISPHOTO WHTEpPKAJIS-
IIEHTHON CHEKTPOCKOIMHH TOpa
5 | U3yuenue cnektpoB 1o- | Peructpauus v u3ydeHue crnekTpoB mo- | 3ammwura JIP
TJIOLIEHHUST BOJHBIX PacTBO- | IJIOIIEHUS ~ PacTBOPOB  apOMAaTHUYECKUX
POB aMUHOKHCJIOT aMHUHOKHCIIOT c IIOMOIIBIO YO-
CIEKTPOCKOITUH




2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHy KypCOBBIE pa0OTHI (IIPOEKTHI) MO JAHHOHN MUCIUIUIMHE HE
PElyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecevYeHN sl 1JI CAMOCTOSATEILHOM padoThl 00y-
YAKIIHUXCS 110 TUCHHUILINHE

[lepeueHs yueOHO-METOANUECKOTO 00eCeUeHUs JUCITUILINHBI 10
Ne Bun CPC BBITOJIHEHUIO CAMOCTOSITEIBHOM paboThI
1 2 3
1. IpopaboTka Teo- CriekTpaabHble METO/Ibl aHAIN3A: MPAKTUYECKOE PYKOBOJCTBO:
PETHUECKOr0 MaTe- y4ueOHOE TTocooue aJIst CTy,Z[eHTOB.BySOB / B. . Bacunbena, O. ®.
pHaa CrosinoBa, U. B. llkytuna u ap. ; noxa pen. B. @. Cenemenena u B.
H. Cemenosa. - Cankr-IletepOypr [u ap.] : Jlans, 2014. - 412 c.
2. ITonroroBka k 3a-  |Tekyikas E.E., [xxumak C.C., lonroB M.A. MeTtojs! uccienoBa-
e Jaboparop-  |HHsI OMO- U HAHOCTPYKTYp / YaeOHoe mocooue— KpacHomap: Ky-
HBIX paboT 6aHckwmii roc. yH-T, 2013.- 64 c.
3. [Tounnok, T. b. Monekynsipaas abcopOIMOHHAS CIEKTPOCKOIHS /
Pedepar T. b. [lounnok, 3. A. Temepnaies; M-Bo 00pa3oBaHus 1 HAYKU
Poc. ®enepanun, Kybanckuii roc. yH-T. - KpacHomap : [Kybanckuit
rocyapcTBeHHbI yHuBepcurer]|, 2016
4. [ToaroroBka mpe-  |AHamuUTHYECKast XUMUs. XUMHUYECKHUE METO/IbI aHAIM3a / IO pejl.
3entanuu o remMe |O. M. [lerpyxuna, JI. b. Ky3nenosoii. - Mocksa : Jlaboparopust
pedepara 3HaHui, 2017.

Y4eOHO-MeTOIUYECKHE MaTepUabl sl CAMOCTOSITETFHON paboThl 00YYAIOIINXCs U3 YKCia UH-
BaJIMJIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTAMH 370poBbst (OB3) nmpenocrasiusitorcst B Ghop-
MaX, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3J0POBbSI U BOCHIPUSTHS WH(OPMAIIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,.

JInst i1l ¢ HapyIeHUsIMH CllyXa:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHUssMH ONIOPHO-BUTaTEIbHOTO anmnapara:

— B ¢popMme ayaunodaiina.

JlaHHBIN MepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YaKOIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlist IpoBeIeHHS YaCTH JICKIIMOHHBIX 3aHATUI HCHOJIb3YeTCs CHEIMAIN3UPOBaHHAs JIEK-
UOHHAsA ayauTopus ¢usznuko-rexHuuyeckoro ¢akynbrera (201C), ocHameHHass MyJIbTUMEINUN-
HBIM NPOEKTOPOM, 3KPAaHOM, MHTEPAKTUBHOU JIOCKOHM, a Takxke mpubopamu U 000pyIOBaHHEM
JUISL TIOCTAaHOBKH YYEOHBIX JEMOHCTPAIMOHHBIX JKCIIEPUMEHTOB; JIUTEpaTypa B OHMONHMOTEKe
YHHUBEpCHUTETA. YCIIEIHOE OCBOEHHE MaTepHualia Kypca Ipearonaraet OoJbIIyl0 cCaMOCTOSITeNb-
HYI0 paboTy 6akajaaBpOB U PYKOBOJCTBO 3TOM pabOTOI CO CTOPOHBI MpenojaBaTeseH.

B ydeOGHOM mpoliecce UCIONB3YIOTCS aKTUBHBIC U MHTEPAKTHBHbBIE (OPMBI MPOBEICHUS
3aHSATHI: MO3TOBOH IITYypM, paboTa B MajbIX T'PYIIIax, HCIOIb30BaHHE OOIIECTBEHHBIX pECyp-
COB.

CymiecTByeT cucTeMa CeMECTPOBBIX 3aJaHUl, B KOTOPOM KaXKIbI CTYAEHT 3a CEMECTpP
JIOJDKEH CaMOCTOATENBHO MOJTOTOBUTH U 3AIIUTHUTH pedepar 1Mo 0JHONW U3 MPEIIOKEHHBIX TEM.
3amanne caaetrcs B popme Oecenbl ¢ MpernoaBaTeeM B CIeUaIbHO OTBEACHHOE BpeMsl (TTpueM
3a1aHUH ).



Ha cemunapckue 3aHsTHs BBIHOCUTCS 0Kos1o 80 % maTepuana U3J10KEHHOTO B IPOrpam-
Me AucUUIUIMHBL. OcTallbHas 4acTh MaTepuana BBIHOCUTCS Ul CaMOCTOSITEIbHOIO n3ydeHus. B
KOHIIE Ka)KJIOT0 MPAKTUYECKOI0 3aHATUS IPEUIaraloTcs s BBIIIOJIHEHUS TBOPUYECKUE U HCCIIe-
JIOBaTEJIbCKUE 3a/laHusl, yIIIyOJsIOIIME M paclIMpsionive y4eOHbIH Marepuan, pa3BHBAOLIUE
MHHOBAIIMOHHOE MBILIUIEHHUE, a TAKXKEe YMEHHE paboTaTh ¢ MPHUBICYEHUEM COBPEMEHHBIX HH(}OP-
MAalMOHHBIX TEXHOJOIHH. BhInosHeHne 3THX 3a1aHuil 00CyXJat0TCs Ha CIEAYIOIEM 3aHATHH.

Ha mpakTuyeckux 3aHATHUSAX PacCMATPUBAIOTCS OCHOBBI TEOPUH, TPEOYIOIIME CIOXKHBIC
MaTeMaTHYeCKUe BBIKJIAJKH, pa3IMYHble METO/bl PEIICHUs 3a/1a4, Haubojee TUIIUYHbIE U TBOP-
yeckue 3a1aun. [ 3akperieHus: MaTepualia, pacCMaTpUBAaEMOr0 Ha 3aHATHAX, OaKalaBpbl MO-
JTy4aroT JOMAIlHUE 3a/laHus B BUJIE PAAA 3ajad U3 COOTBETCTBYIOLIMX 3a1a4HHUKOB.

CamocrosrenbHas paboTa 1Mo TUCIHUIIINHE BKIIOYALT:

- CaMOIIOJITOTOBKY K y4EOHBIM 3aHATHUAM 10 KOHCIIEKTaM U Y4eOHOM JInTepaType;

- MIOATOTOBKY pedepaTos.

ConpoBoxk/ieHHE CaMOCTOATEILHOM pabOThl CTYAEHTOB TaKXe OPraHU30BaHO B CIIEIYIO-
mux Gopmax:

— NoApoOHOE U3YyYEHHE HEKOTOPBIX Pa3[esiOB JUCIMILIMHBI IOCPEACTBOM HU3Yy4EHUS pe-
KOMEH1yEMOU JTOIIOJIHUTEIIHON JIUTEPATYPHI;

— noApoOHOE M3YyYEHHE HEKOTOPBIX Pa3esIOB JUCLUILIMHBI OCPEICTBOM MOATOTOBKU
COOOIICHNH, TPE3eHTALNH, ITyTeM HalMcaHus pedepaTuBHBIX padoT;

— KOHCYJIbTALUU JJIs1 pa3bsICHEHUS IPOOJIEMHBIX MOMEHTOB IIPU CaMOCTOSTEIILHOM pac-
IIMPEHHOM U3Y4YEHHUH Pa3/IesIOB AUCLUILINHBL.

OcHoBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCIIONIb3YEMbIE B y4€OHOM MpOLIecCe:

— JIEKIIUH C IPOOJIEMHBIM U3JI0KEHUEM;

— 00CY)XJI€HHE CII0’KHBIX BOIIPOCOB U MPOOIEM;

— IPUMEHEHHUE METOa KOHKPETHBIX CUTYallHil.

HHrepakTuBHBIE 00pa30BaTeIbHBIE TEXHOJIOMMHU, HCIONb3YEMbIE B ayJUTOPHBIX 3aHATHAX:
UCTIOJIb3yeMbIE B ayIUTOPHBIX 3aHATHUSX: MIPOOJIEMHAs JEKIIHsL, JeKIHUI-0eceaa.

I[J'ISI Ju ¢ OrpaHUYCHHBIMU BO3MOXHOCTAMU 3OO0OPOBBA NMPEAYCMOTPCHA OPraHU3al s
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaAHHEM BJIGKTPOHHOI\/II IIOYTHhI.

HNHuTepakTUBHBIC 00pa30BaTeIbHbIC TEXHOJIOTHH

Ce- Buja 3ansaTus Hcnoan3dyemblie unHTepakTuBHble | Konmye-
MecT o0pa3oBaTe/bHbIe TEXHOJIOTHH CTBO 4a-
p COB
7 Jlexuusas Ne 1. OOmas xapakrtepu- | [Ipo6JjemMHas Jekuus. 2
CTMKa U TeopeTudyeckue OCHOBHI | CIEKTp — MOTJIOLIEHNEe — OpraHuye-
CIIEKTPAJIbHBIX METOJIOB aHAJIN3A. CKO€ COEJIMHEHHE.
Jlekuuss Ned-5. dortomerpuueckue | [IpodaemHas Jekius. 4
METOJIbl aHalu3a M uX npuodopHoe | 1. OCHOBHOM 3aKOH CBETOINOIJIOIIE-
obecrieyeHne HUSL.
2. 3axon byrepa — JlambepTa — be-
pa.
Jexkmma Ne 9. OcmoBer HK- | Jlekuusi-0ecena. 2
CIEKTPOCKOITHUH. «B3aumozeiicTBue BelecTBa ¢ HK-
U3ITYICHHUEM))
Umoeo: 8

4. OueHOYHbIE CPECTBA ISl TEKYIEr0o KOHTPOJIsSI YCIIeBAeMOCTH U MPOMeKYTOYHOM
arTecTaluu
O11eHOYHBIMH CPEICTBAMH JIJIS1 TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH SIBJISTFOTCS: TTPOOIEeM-
Hasl JISKIIHSI, TIeKIus-0ecena, KOHTpoIbHas paboTa, Ompoc.




4.1 ®oHA OLIECHOYHBIX CPEACTB AJIsl MPOBeICHNs TeKyIIel aTTecTaluu
4.1.1 KoHTpoJbHbIe BONIPOCHI 10 pa3jeiaM y4eOHOH IPOrpaMMbl

1. CtpoeHue aToMa U IPOUCXOXKIEHNUE aTOMHBIX U MOJIEKYJIIPHBIX CIIEKTPOB IOIJIOLIE-
HUSL.

2. YTO TaKoe CIEKTp MOTJIOUICHUS U B KAKMX KOOPIUHATAX €ro MPEeACTaBISIOT?

3. B3aumopeiicTBue BelecTBa ¢ 3J€KTPOMAarHUTHBIM H3inydeHreM. CIeKTp 3JieKTpomar-
HUTHOTO HU3JTy4YEHUs

4. Yto Ha3bIBaCTCS MPOITYCKAHUEM M ONTHYECKOM TIIOTHOCTRIO A? B kKakux npezenax
M3MEHSIOTCS 3TU BEJIUYUHBI?

5. MeTponoruueckre XapakTepUCTUKH CIIEKTPaIbHBIX METO/I0B aHAJIN3a: BOCIIPOU3BO-
JUMOCTb MTPABHIBHOCTh YyBCTBUTEIILHOCTD. TIpeIe OOHApYKEeHUs

6. BeiBecTH 1 chopmynrpoBaTh OCHOBHOM 3aKOH CBETOINOTIIOIICHHUS.

7. Otxiionenus ot 3akoHa byrepa — JlamGepra - bepa. Yka3atb OCHOBHbIC IPUYHHBI,
MPUBECTU TpadUKH.

8. Uto Takoe XxpoModopHas Tpymma, IpUBEIUTE IPUMEPHI.

9. YUto 03HayaeT CBOMCTBO aIIUTUBHOCTU ONTUYECKOM rutoTHOCTU? ['11€e 3TO CBOMCTBO
npumensiercs’?

10. B uem cymuiHocTh MeTO1a KaTuOpOBOYHOTO Tpaduka?

11. KakoB ¢u3u4ecKkuii CMBICT MOJISIPHOTO KO3(p(pHIIMEeHTa CBETOMOTIIOMECHHS € U KaK
€ro Haxomsat?

12. B yem otimuaue ¢hoTokogopumerpa ot crekrpodoromerpa? IIpuHiun padoThl, cxema.

13. Kak onpeaensitoT KOHIIEHTPAIUIO BEIIECTBA CIIEKTPATbHBIM METOJJOM C TOMOIIIBIO
MeToJ1a 100aBOK?

14. TlocnenoBatenbHOCTh (POTOMETPUUECKOTO OMPECIICHHUS BEIIECTRA.

15. ®oTtomerpuueckoe TuTpoBanue. KpuBble TUTPOBaHUS.

16. IIpuembl BBISIBICHUS CUCTEMATHYECKUX MOTPEUTHOCTEN B CIIEKTPAIbHBIX METOAAX
aHayIM3a.

17. IToarotoBka oOpasua k aHanuzy. [Ipo60oT6op 1 mpobonoAroToBKa.

18. Craructrnyeckas 00paboTKa pe3yIbTaToOB aHAIH3A.

Ilepeuenv yacmeti KomnemeHyull, NPOBEPAEMbIX OYEHOUHBIM CPEOCTNBOM.:

OIIK-2: 3HaTh OCHOBHBIC (PU3UKO-XUMHUYECKHE OCHOBBI CIIEKTPAJIHHBIX METOJIOB aHAJIH3a
Y MEXaHU3MBbI B3aUMOJICHCTBUS BEILECTBA C DJIEKTPOMArHUTHBIM U3Iy4EHUEM; BJIAJETh 3HAHMSI-
MU OCHOB CIEKTpPaJbHBIX METOJOB aHalu3a, HEOOXOIMMBIX [UIsl pEelIeHHs Hay4dHO-
HCCJIE0BATEIbCKUX 3aau.

[1K-2: 3HaTb OCHOBHBIE METOIHMKH JKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS C MOMOIIBIO
CHEKTPAIBbHOI0 METO/1a, TapaMeTphl U XapaKTEPUCTUKH COBPEMEHHBIX CIIEKTPaIbHBIX MPUOOPOB
U YCTPOMCTB.

Kpumepuu oyenxu:

OneHka «3a4TeH0» CTaBUTCS, €CIH MPOJIEMOHCTPUPOBAH JIOCTATOUYHBIN YPOBEHb IPYIHU-
POBaHHOCTH CTYJI€HTA, BBIBOBI M HAOIOICHHS] CAaMOCTOSTENbHbI, COONI0/IEHA KYJIbTYPa YCTHOTO
Y NMMCbMEHHOTO U3JI0KEHUSI MaTepHalia U B LIEJIOM MPOJIEMOHCTPUPOBAHBI 3HAHUS U YMEHUS He-
00XOAMMBIX KOMITETEHIINH.

OneHka «He 3a4TeH0» CTAaBUTCS, €CIM CTY/AEHT HE MOXKET JaTh MpaBUJIbHbIE OTBETHI Ha
80% BOMPOCOB MM HE COOIIO/IEHBI XOTs OBl 2 U3 OCTAaBIIUXCSA TPEOOBaHUIL..

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBeICHNs IPOMEKYTOYHOH ATTeCTAMH
4.2.1 Bonnpochl, BBIHOCMMbIE Ha 3a4eT Mo Aucuuminne «CnekrpajibHble MeTOAbI HC-

CJIeI0OBAHUS) /JIsl HANPABJEHUS] NMOATOTOBKH JJs1 HampasieHuss noarorosku 11.03.04
DJIEKTPOHMKA U HAHOYJIeKTPOoHHKA Npoduisi «KkHaHOTeXHOJIOTHHN B JJIEKTPOHUKE).



IIpumepsl BONIPOCOB 111 MOATOTOBKH K 3a4eTy

1. XapakTepucTUKH METOJIOB aHaIK3a (1yBCTBUTEIBHOCTh, BOCIIPOU3BOJUMOCTD, MIpeies
0OHapy>KEeHHU I, MPABUIIBHOCTB )

2. OO0uiast XxapakTepUCTUKA CIEKTPOCKOMUYECKMX METO/IOB, UX JOCTOMHCTBA U HEIOCTAT-
KH.

3. O61mas xapakTepuCcTHKa SJIEKTPOXUMHUYECKHX METOJI0B aHaIH3a.

4.JIBoiicTBEHHAas] PUPOAA IIEKTPOMArHUTHOrO M3inydeHus. CTpoeHue atoMa M IpOUC-
XOKJICHHE CIIEKTPOB MOTJIONIEHHUS U UCITYCKaHUSI.

5. OCHOBHOI 3aKOH CBETOIOIJIOIIEHUSI.

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

7. IlpencraBienue crekrpa noryomeHus. CyMMUpOBaHUE ONTUYECKON IIIIOTHOCTH.

8. OCHOBHbIE BEIMYUHBI, UCIIOJIb3yeMble B CIEKTpopoToMeTpun. PU3NYECKUN CMBICIT
Ko dunmenra e.

9. Anmmaparypa, ucrnosib3yemast IjIsl i3MEPEHUS MOTJIOLIEHUS CBETA.

10. [TocnenoBaTenbHOCTD (HOTOMETPHUECKOTO OTIPE/ICIICHNUS BEIIECTBA.

11. CyurHocTh MeTo1a KaauOpoBOYHOTO rpaduka.

12. OmnpeneneHne KOHIIEHTPAIMH BEIIECTBA METOIOM JJOOABOK.

13.Crioco6s1 aTomu3anuu BemecTsa. [Ipoiecchl, mporcxoasiye B riiaMeHH .

14. ATOMHO-9MHUCCHOHHAs CTIeKTpocKomus. O01as XapakTepUCTHKa METO/I0B.

15. AtoMHO-aGCcOpOLIMOHHAS CHEKTPOCKOMUS. 3aKOH MOTJIOMICHHS 3JIEKTPOMArHUTHOTO
U3ITyYEHHUS.

16. ®ayopecuenTtHas cnekTpockonus. [I[pumenenune meroaa.

17. KonebarenbHbIe CIEKTPHI MOJIeKyJl. B3anmopeiicteue Bemecta ¢ MK-u3myuenunem.

18. O6mas xapakrepuctuka metoga MK-crnekrpockomnuu.

19. McTouHukH, IETEKTOPHI U KIOBETHI, puMeHsiemble B UK-cnekTpockonuu.

llepeuenv uacmeri komnemeHyul, NPOBEPEMbIX OYEHOUHBIM CPEOCBOM.:

OIIK-2: 3HaTh OCHOBHBIE (PM3UKO-XUMUYECKUE OCHOBHI CIIEKTPAIbHBIX METOJ0B aHAN3a
Y MEXaHU3Mbl B3aUMOJEUCTBUS BEIIECTBA C 3JIEKTPOMATHUTHBIM U3JIyY€HHUEM; YMETh HCIIOIb30-
BaTh 0a30BbIC 3HAHUS W HABBIKU YIpaBlIeHUA WH(OpMALUEN Ui PEIICHUs HCCIIe0BATEbCKUX
npodecCHOHANBHBIX 3a/ad B 00JaCTH 3JIEKTPOHUKH M HAHOZJIEKTPOHUKH; BIIAJETh 3HAHUSMU
OCHOB  CHEKTPalbHBIX METOJOB  aHalMW3a, HEOOXOMUMBIX [UISI  pEIIeHUus  Hay4dHO-
HCCJIEIOBATEIbCKUX 3a/1au.

[IK-2: 3HaTh OCHOBHBIE METOAMUKH IKCHEPUMEHTATHHOTO HCCIEIOBAHUS C IOMOIIBIO
CHEKTPaJIbHOTO METO/1a, TapaMeTpPhl U XapaKTEPUCTUKNU COBPEMEHHBIX CHEKTPAJIbHBIX MPHUOOPOB
U YCTPOMCTB; OCYLIECTBIIATh MOUCK HEOOXOAMMOM HMH(OPMAIMM MOCPEICTBOM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTH; HABBIKAMU CAMOCTOSATEIILHON PabOThl ¢ HAYYHOU JIUTEPATypOr
Y HOPMaTUBHOM JOKYMEHTAIUEH.

OneHka 3HaHUM Ha 3a4eTe MPOU3BOAUTCS 110 CIAEAYIOLUIUM KPUMEPUAM:

- OIICHKA «3a4TE€HO» BBICTABJIAETCS CTY/IEHTY, €CIIM OH 00J1aJaeT 3HaHUEM OCHOBHOT'O Ma-
TepHasa, XOoTs U JI0IyCKaeT HETOYHOCTH, HEJOCTaTOUYHO NMpaBUIbHbIE (POPMYIUPOBKH, HapyIlIe-
HUS JIOTUYECKOM IMOCIEeI0BATENbHOCTH B M3JI0KEHUHU MPOrPaMMHOrO Marepuana, 3aTpyIHEHUs
MIPH BBITIOJTHEHNHY TTPAKTUYECKHUX 3a/1a4 HE3HAUNTEIIbHBI,

- OLICHKA «HE 3aYTEHO0)» BBICTABIISIETCS CTY/IEHTY, KOTOPbIN HE 3HAET 3HAYUTEIBHOM YacTu
IPOrpaMMHOT0 MaTepuaia, TOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HEYBEPEHHO, ¢ OOJIBIINMHU 3a-
TPYJIHEHUSIMHU PEIIAET TPAKTUUYECKUE 3a7a4l UM HE CIIPABIISIETCS] C HUMHU CAMOCTOSITEIIBHO.

OneHouyHbIe CpeACTBa JJIsi MHBAJIMOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU 370PO-
BbSI BEIOMPAIOTCS C YIETOM UX UHIUBUAYAIBHBIX MICUXO(PHU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJIMaM M JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbsI IPEJIOCTABISAETCS AOTOJHUTEIBHOE BpEeMsI 11l TOATOTOBKU OTBETA HA 3a4ETE;



— [IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHsI MHBAJIMIOB U JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbs IPEAYCMATPUBAETCS] MUCIIOJIB30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U MHBAIMJOB IpOIEIypa OLEHUBAHUS PE3yIbTaTOB OOYUYCHHS MO JAUCIUILIMHE MOXET IpPOBO-
JUTHCS B HECKOJIBKO HTAIIOB.

[Ipouieypa orieHUBaHUs PE3yIbTATOB O0YUEHHSI MHBAJIHM/IOB U JIMIl C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMU 37I0pPOBbSl IO JUCLMIUIMHE (MOAYJIIO) MPEAyCMaTpUBaeT MpeAocTaBiIeHue HHpopMa-
111 B (hOpMax, aIalTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbs M BOCHPHUSTHS HH(POpMALTUH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA.

JlaHHBIA TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

5. IlepevyeHb OCHOBHOII M JOMOJHHUTEJLHOW y4eOHOUH JHTEPaTypbl, HEOOXOAUMOIT
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)
5.1 OcHoBHasi IuTEpaTypa:

1. CnektpasibHblE METO/IBI aHATIN3A: IPAKTUUECKOE PYKOBOJICTBO: YueOHOE rocodue Juis
ctyneHToB By30B / B. 1. BacuibeBa, O. ®@. CrostHoBa, W. B. Illkyruna u ap. ; mox pea. B. @.
CenemeneBa u B. H. Cemenosa. - Caukt-IletepOypr [u ap.] : Jlans, 2014. - 412 c.

2. Texyukas E.E., xumak C.C., HonroB M.A. Metoasl UCCIEAOBaHUS OWO- W HAHO-
cTpykTyp / YuebHoe nocobue— Kpacnogap: Kybanckwuii roc. yu-t, 2013.- 64 c.

3. Ilounnok, T. b. MonekynspHas abcop6uuonHnas cnekrpockonus / T. b. Ilounnoxk, 3.
A. Temepnames; M-Bo obpazoBanust u Hayku Poc. ®eneparnun, Kybanckuit roc. yH-1. - Kpac-
Hojap : [KyOanckuii rocynapcTBeHHbli yHuBepcuret], 2016

4. Ananutuueckas XuMusa. XUMHUYEeCKre MeTo sl aHanu3a / moa pen. O. M. Ilerpyxuna,
JI. b. Ky3nenoBoi. - Mocksa : Jlabopatopus 3Hanui, 2017.

5.2 JlonoinuTeIbHAS JIMTEPATypa:

1 Xapuronos 10.f. Ananutnueckas xumusi. Du3nKo-xuMudeckue (MHCTPYMEHTAIBHBIC)
MeToIbl aHaim3a.- M.: Beiciias mkoita, 2006;

2. Ananutudeckas Xxumus: yaeOHUK ansi ctyaeHToB BY3oB B 3x tomax, T.1: Meroabt
uacHTH(GHUKAIMY 1 onpeaencHus Bemects/ mox pen. JI.LH. Mocksuna, M.: Axanemus — 2008. —
575c.

5.3 Ilepuoguyeckue U3IaHUSA, HAYYHO-TEXHHYECKHE KYPHAJIbI

1. ’XKypnan «PaguoTexHHKa U JIEKTPOHUKA

2. Xypnan «Pannanuonnas ouosnorus. Paanoskonorus»

3. Kypnan «bnoMequuuHcKas paInodIeKTPOHUKA

4. XKypnan UzBectus Boiciinx yueOHbIX 3aBefeHuil. CeBepo-KaBkasckuii pernon. Ecte-
CTBEHHbBIC HAYKU. WWW.izvestiya.rsm.ru

5. PedepaTtuBHblii )xypHan «PaanoTexHuKa»

6. Kypnan «buoduszuka»


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

6. Ilepeyenb pecypcoB MH(OPMANHMOHHO-KOMMYHUKAIMOHHOW ceTH «MHTepHeT»,

He00XO0AMMBbIX JIJIS1 OCBOEHHUSI AUCHHUIIIMHBI

1. Nadopmanmonnas cucrema «EqiHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM PECypcamy:
http://window.edu.ru/window

2. bubnmoreka 3eKTPOHHBIX yYEOHUKOB:

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

3. PyOpukoH — kpynHenHmmii sHnukiIoneandeckuil pecypc Muarepuera:
http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTUYECKUI KaTanor IHTepHET pecypcoB 1o (pusuke:
http://www.college.ru/

5. ®enepanbHblii 00pa30BaTENLHBINA TOPTAT:

http://www.edu.ru/db/portal/sites/res _page.htm

6. KaTanor Hay4HBIX pecypcoB:

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

7. bonbIias Hay4Hast OuOIMOTEKA:

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

8. EcrecTBeHHO-HayYHBIH 00pa30BaTENbHBIN MTOPTAT;
http://www.en.edu.ru/catalogue/

9. YueOHo-o0pa3oBatenbHas Gpu3nko-mareMaTudeckas oudnuoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

10. Texunueckast 6nOIMOTEKA:

http:// techlibrary.ru/

1. MeToauuyecKkue YKazaHus Jas oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIMHBI
COHpOBO)KI[CHI/IC CaMOCTOSITEIbHOMU pa6OTI>I CTYACHTOB OpPraHM30BaHO B CJICAYIOLIUX

dbopmax:

- BBIIIOJIHEHUE IOMAIIHUX 3aJaHUI 110 MPAKTUYECKUM 3aHSATHSM.
- JIOTIOJTHEHHE K pa3OupaeMbIM paszienaM JAUCIUIUIMHBI PY MMOMOIIM 3HAHUN, MOTydae-

MBIX U3 PEKOMEHyEMOMH JINTEPATYPHI.

- KOHCYJIbTalluU, OPraHU30BAHHBIC JIS PAa3bACHCHUA HpO6J’I€MHI>IX MOMCHTOB IIpHU CaMO-

CTOATCIIbHOM U3YUYCHUU TCX WJIKM MHBIX aCIICKTOB Pa31CJIOB YCBaHBaeMOﬁ I/IHq)OpMaI_II/II/I B IUCIIU-

TUTHHE.
- BBITIOJIHEHUE U 3aIuTa pedepaTon
TunosBble 3a1aHusl 1JIs CAMOCTOSITEIbHOI paboThI CTYJI€HTOB
Cpoxku
Koun- ®opwma npea- p
No . BBITIOJI-
Tema unu 3afanue TeKymien padboTsl BO CTaBJICHUS
TEMBI HEHUS
9acoB | pe3yJabTaTOB
(Henmenm)
1. KoHnTponbHas 1
OO0mrast xapakTEepUCTHKA M TEOPETUUYECKUE
3,8 | pabora. Ompoc.
OCHOBBI CIIEKTPAIBHBIX METOJIOB aHAIIN3a
3amura JIP.
2. KonTponbsHas 2
doToMeTpuYecKe METOJbl aHallu3a U UX
6 pabora. Ompoc.
npubopHoe obecrneueHne
3amura JIP.
3. KoHnTponbHas 1
Ocnobl MK-criekTpockonun 4 pabora. Ompoc.
3amura JIP.
4. . KonTtposbHast 2
OcHOBBI TyOpeceHTHON CIEKTPOCKOITUU 6
pabota. Onpoc.
5. | Obmas xapakTepucTiKa OCHOBHBIX CITOCOOOB 4 KontponbHas 1
MPOOOMOATOTOBKHM ISl CHEKTPAIbHBIX METO- pabora. Ompoc.




10B. BIO0Op cXeMBbI 1 METO/1a aHaIu3a 3amura JIP.
6. KonTtponbHas 2
DOMHCCHOHHASI CTIEKTPOCKOITHS 6 pabora. Ompoc.
3amura JIP.
Hroro: 29,8 9

3aHATHSA JEKIMOHHOI0 THIIA SBJISIOTCS OJHON U3 OCHOBHBIX (hOopM 0OyueHHs CTy/eH-
TOB, BO BPEMSI KOTOPBIX CTYAECHTaM INPEAOCTaBISETCSI BO3MOKHOCTh O3HAKOMHUTBCSI C OCHOB-
HBbIMH Hay4YHO-TEOPETUUYECKUMH I0JIOKEHUSAMHM, MpodiieMaMH AUCLUIUIMHBL, MOJIy4YUTh HEOO-
XOJIMMOE HampaBliCHUE U PEKOMEH/IAIUU ISl CAMOCTOSTEIIbHON pabOThl C yueOHUKaMu, yueo-
HBIMHU TIOCOOUSMM, IPU HOJATOTOBKE K CEMHUHAPCKUM 3aHATUAM. JIeKIUs sIBIsETCS pe3yabTaToOM
KPOIOTIMBON MOJATOTOBKU IMPENOIaBaTeNsl, U3yUeHUsI U 0000IIeHUS HAYYHOW U y4eOHOW JIH-
TepaTypbl. CTOJIb k€ YCepAHOM NOJDKHA OBITh M IMOATrOTOBKA CTY/IEHTAa HaKaHyHE JICKIUH, 10-
CPEACTBOM HM3Y4YCHHS COOTBETCTBYIOIIEH y4eOHOW JIUTEpaTyphl, HIOBTOPEHHS paHee MpoiiieH-
HBIX TEM.

Bo Bpems niekuuu ciieyer 3anucarb Jary €€ MpoBeIeHUs, TEMY, IJIaH JEKLUHU, BOIIPO-
Chl, KOTOpPbIE BBIHOCATCSI HA CAMOCTOSITEIbHOE U3yUeHHE, OTMETUTh HOBUHKHU y4eOHON M Hayuy-
HOM JUTEpaTypbl, PEKOMEHI0BaHHbIE JIEKTOpOM. CTyaeHTaM pPEKOMEHIYETCS KOHCIIEKTHPO-
BaThb €€ OCHOBHBIE IIOJIO)KEHUs, HE CTOUT HIBITATbCA JIOCIOBHO 3alMCaTh BCIO JIEKLHIO, I10-
CKOJIBKY CKOpOCTb JIEKLIUU HE paccuyuTaHa Ha JIOCIIOBHOE BOCIIPOU3BEIECHNUE BBICTYIUIICHUSI JICK-
TOpa B KOHCIIEKTE, TEM HE MEHEe OHa SBJISIETCS JOCTaTOYHOW JAJIS TOTO, YTOOBI CTYJEHT CMOT
HE TOJBKO YCBOUTH, HO U 3a()MKCHPOBATh Ha Oymare CYIIHOCTb 3aTPOHYTBHIX JIEKTOPOM IIPO-
6J51eM, BBIBOJIBI, a TAK)KE Y3JI0BbIE MOMEHTBI, Ha KOTOpbIE oOpalaercs ocodoe BHUMaHHUE B XO-
ne nexkuuu. Ha nekuuu cTyieHTy peKOMEeHyeTcs UMETh Ha CTOJaX MOMHUMO KOHCIIEKTOB TaK-
&Ke Mporpammy Kypca, KoTopas OyAeT CrocoOCTBOBaTh Pa3BUTHUI0 MHEMOHMYECKON MaMsATH,
BO3HHUKHOBEHUIO aCCOLMALIMNA MEXAY BBICTYIUIEHHEM JIEKTOpa U MPOrPaMMHBIMH BOIIPOCAMHU.
B cnyyae BO3HMKHOBEHUS y CTY/E€HTa IO XOAY JIEKIIMU BOIIPOCOB, UX CIEIYET 3aJaBaTh cpa3y
K€ WM B KOHIIE JIEKLIUU B CIELIMAJILHO OTBEACHHOE JIJISl 3TOT0 BPEMSI.

JlaGopaTopHble paGoThbl COCTABISIOT BAXKHYIO 4acTh NMPO(EeCcCHOHAIBHONW MOATOTOBKU
cTyaeHToB. OHM HanpaBJeHbl HAa SKCIIEPUMEHTAIIbHOE TIOATBEPKICHIE TEOPETUUECKUX TOJI0Ke-
HUH 1 popmMHUpoBaHUE YUEOHBIX U TPOPECCUOHATBHBIX TPAKTUYECKUX YMEHUH.

BrinonHenue cryieHTaMu 1a00paTOpHBIX padOT HAIMIPaBIIEHO HA:

- 00600111eHMe, CCTeMaTHU3alltIo, YIIIyOIeHne, 3aKperieHne NOIYyYeHHbBIX TEOPETHUECKUX
3HAHWH M0 KOHKPETHBIM TE€MaM JIUCITUTLINH;

- (hopMupoBaHre HEOOXOAUMBIX MPO(ECCHOHANBHBIX YMEHUI U HABBIKOB;

Meroandeckue ykazaHusl MO MPOBEACHUIO JaOOPATOPHBIX pabOT pa3pabaThIBAlOTCA HA
CPOK JIeHcTBHsI paboueil mporpaMMbl AUCHUIUIMHBI M BKIIIOYAIOT:

- 3arJlaBMe, B KOTOPOM YKa3bIBaeTcs BUJ paboThl (1abopaTopHasi), €€ MOPSAIKOBBIM HO-
Mep, 00beM B yacax U HAMMEHOBAHMUE;

- 11eJ1b paboTHI;

- IPEIMET U Cofiep)KaHue paboThl;

- IOPSIIOK (TI0CIEe10BaTENIbHOCTD ) BBHITIOJTHEHHS pabOThI;

- o0mre mpaBuiIa K 0pOpMIICHHIO padoThI;

- KOHTPOJIbHBIE BOIPOCHI U 3aJJaHMUS;

- CIIUCOK JINTEPATYpPHI (110 HEOOXOJUMOCTH).

CocraB 3amanuii 17151 1Ta00paTOPHON pabOTHI TOJDKEH OBITh CINIAHUPOBAH C TAKUM pacye-
TOM, YTOOBI 32 OTBEJCHHOE BPEMS OHM MOTJIM OBITh Kau€CTBEHHO BBIMOIHEHBI OOJIBIIMHCTBOM
CTYJI€HTOB.

Heo6XxoauMbpIMU CTPYKTYPHBIMH 3JIEMEHTaMH J1a00opaTOpHOIl paboThl, TOMUMO CaMOCTO-
ATEIbHON NIeATEIbHOCTH CTYJIEHTOB, SIBJISIFOTCS MHCTPYKTaX, MPOBOAUMBIN IpernojaBaTesieM, a
TaKXe OpraHu3alus 0OCYKICHHUsI HTOTOB BBIMOJIHEHUS TaO0paTOPHOI paboTHI.



Brimonnenuto mabopaTOpHBIX pabOT MpeNIecTBYeT MPOBEpPKA 3HAHUN CTYIEHTOB — HMX
TeopeTHIIeCKOﬁ T'OTOBHOCTH K BBITIOJIHCHUIO 3a1aHUA.

[Topsanox mposeneHus: 1a0OpaTOPHBIX pabOT B LIEJIOM COBIAAAET C MOPSAKOM IPOBEE-
HUS MPaKTUYecKuX 3aHATUH. [loMHMMO COOCTBEHHO BBINOJIHEHUS paOOTHI AJIs KaXXAoW Jlabopa-
TOPHOU PabOTHI MPETyCMOTPEHA MPOLEAYpa 3AIIUTHI, B X0 KOTOPOW MPEnoiaBaTeb MPOBOIUT
YCTHBIN WM MHUCbMEHHBIN OMPOC CTYIEHTOB ISl KOHTPOJISI IOHUMAHUS BBIITOJHEHHBIX UMH U3-
MEpEHUH, NPAaBUJIBHOM MHTEPIIPETALUU ITOJIYYEHHBIX PE3yJbTaTOB U YCBOCHUS MMM OCHOBHBIX
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUM 110 TeME 3aHATHUS.

CaMocTosiTe1bHasi padoTa COACPKUT CIEIYIOIIUE BUIBI YIEOHOH NEATETBHOCTH CTY-
JIEHTOB:

—  TEOPETHYECKYIO0 CaMOIIOATOTOBKY K JIAOOPAaTOPHBIM 3aHATUSAM M K 3a4eTy MO KOH-
CIEKTaM M Y4eOHOM TuTeparype;

—  ojopMIICHHE OTYETOB IO pe3yJibTaTaM J1ab0opaTOpHBIX paboT (O BEIMOJHEHHOU J1ab0-
paTopHOi paboTe CTYIEHThl OTYUTHIBAIOTCS MPENOAaBATENI0 Ha CIEAYIoNeM (OuYepelHOM) Jia-
OOpaTOPHOM 3aHITHH);

— TMOArOTOBKa pedepara 1o oOJHON U3 TeM y4eOHON AUCIUIIIUHBL

—  MOArOTOBKA MPE3EHTAIMM 10 TeME pedepaTa U BBHICTYIUIEHHE C JOKJIAJJOM Ha OJIHOM
U3 JICKIMOHHBIX 3aHITHIA.

CryaeHTy HEOOXOIUMO CHUCTEMATHYECKHM paboTaTh B TEUCHHE CEMECTpa IO U3YYCHHIO
TEOPETUUECKOr0 MaTepuasa u NpUuoOPETEHHUIO HABBIKOB YKCIIEPUMEHTATbHON PaOOTHI.

I[JIH 3alIOMHUHAaHWA JICKIIUOHHOTO MaTepuajia (B TOM 4YHCJIC U B IIEpHUOA TOATOTOBKH K 3a-
YeTy) CTYACHTY He0OXOUMO XOPOIIO 3HATh CBOMCTBA MaMSTH U aKTUBHO I0JIb30BATbCS MHEMO-
TCXHUYCCKUMU IIpUEMaMH, U3BCCTHBIMU W3 y‘-IG6HOI>i JUCHUITIINHBI «IIcnxomorusa u neagaroru-
Ka». MeToanueckne peKoOMeHIaliy 10 3aIOMUHAHUI0 MOKHO Haiitu u B IHTepHeTe Mo KiTtoye-
BBIM CJIOBaM:. «I1aMATB»,

«MHEMOHHKa», «MHEMOTEXHHKa», «KaK 3allOMHHUTH Y4eOHBI Marepuan». JKemaTelbHO
TaK)K€ O3HAKOMMTBHCS C MPUEMaMU KOHCIIEKTUPOBAHUSI, T.€. CO CIIOCOOaAMH COKpAIlEHHUs 3aluCU
CJIOB U CIIOBOCOYETAHUMN, HAIPUMED, IPUMEHIEMBIMHU B CIIOBAPSIX U SHIIMKIOTEAMSIX.

B ocBoenun JUCHUIINIMHBI MHBAJIMAAMU W JIMIOAMU C OIrpaHHUYC€HHBIMH BO3MOXXHOCTAMU
3/10pOBbsI 00JIBIIOE 3HAUECHHE UMEET MHIUBHUAyalbHas yuyeOHas paboTa (KOHCYIbTallUU) — J10-
MOJIHUTENIbHOE pa3bsiCHEHUE Y4eOHOro MaTepHuaia.

OOBEKTUBHOCTH OLIEHKU padOThl IpenogaBaTeeM 3aKIvaeTcs B ONPeACICHUH ee T10-
JIOKUTCIIBHBIX U OTPULATCIIBHBIX CTOPOH, IO COBOKYITHOCTH KOTOPBLIX OH OKOHYATCJIbHO OIC-
HUBAeT MpeJCTaBlIeHHYIO paboty. Ilpu orpumarensHoil perieH3un paboTa BO3BpallaeTcss Ha
JOpabOTKY C MOCIEAYIOIIMM IPEACTABICHUEM Ha MOBTOPHYIO NMPOBEPKY C MPUIOKEHHEM 3a-
MEUYaHHH, CIeTaHHbIX IPEeno/aBaTeIeM.

C TOuKM 3peHUs METOJUKHU [POBEJIEHUS CEMHMHAap NpeiacTaBiser  co0oil
KOMOMHHUPOBAHHYIO, HHTETPAaTUBHYIO (opMy yuyeOHOro 3aHATus. /|11 OArOTOBKM M TOUYHOTO U
MOJIHOTO OTBETAa Ha CEMUHAPCKOM 3aHATHUU CTYIAEHTY HEOOXOIMMO CEpbEe3HO UM OCHOBATEIbHO
HOJArOTOBUThCS. J[Ist 3TOro OH JOMKEH yMeTh paboTaTh ¢ Y4eOHOM W JIOTIOJIHUTEIbHOM
JUTEPATypoil, a TakKe 3HAaTh OCHOBHBIE KpPUTEPUHU JIJIsl HAMCaHUs pedepara WM MOATOTOBKU
JIOKJIa/1a, €CJIM CeMHMHAp MPOXOAUT B JaHHOH (opme. B KoHIlE 3aHATHS, TTOCIE OJBEACHUS €T
HUTOrOB IpernoagaBarcyieM CTYACHTaAM PEKOMEHAYCTCA BHCCTH HM3MCHCHHSA B CBOU KOHCIICKTHI,
OTMETHTh WH(OPMALIMIO, NMPO3BYYABIIYI0O B BBICTYIJICHUAX JPYTUX CTYJCHTOB, TOIMOJIHEHMS,
cieNlaHHbIE MIPenoaBaTesieM U He OTPaXCHHbIE B KOHCIIEKTE.

B ocBoeHMM MUCHMITIMHBI MHBAIUWAAMU U JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

NuauBuayanbHble KOHCYJIBTAIMM O MPEAMETY SBISIOTCS Ba)KHBIM (PaKTOPOM, CIOCO0-
CTBYIOUIMM MHIUBUAYaTU3alUK 00y4eHHUS U YCTAHOBJICHUIO BOCIMTATEIBHOTO KOHTAKTa MEXTY
nmpenoaaBarciicM O6yanOI]_[I/IMC${ HHBAJIMAOM WJIH JIMOOM C OTpaHUYCHHBIMH BO3MOXKHOCTAMHA
3/10pPOBBA.



8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH

00pa30BaTeJILHOr0 MPoOIEecca Mo JUCIHIJIHHE

8.1 IlepeyeHb HE0OX0AMMOI0 IPOrPAMMHOIO O0ecrieYeHus!

1. Onepanuonnas cucreMa MS Windows.

2. UuterpupoBanHoe opucHoe npunoxenue MS Office.

3. IlporpammHuoe obecriedeHue il OpraHU3aluy YIPaBIIeMOro 1 0€30MacHoOro 10CTyna

B lHTEpHET.

4. IIporpamMmMHOe oOecrieueHune s 0e30macHoi paboThl HA KOMIbTEpe — (halIOBBIA aH-

TUBUPYC, IOYTOBBII aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOU IKpaH.

8.2 llepeuenb He00OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM

1. Bukumnenus — cBOOOHAS SHIIUKIIOTICIUS.

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

2. dusnueckas SHIUKIONEIUS

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

3. Axagemuk — CrioBapy M SHIUKIIONIEANN Ha AKaJeMHKe

http://dic.academic.ru/dic.nst/enc_physics/150/Atomuas_du3uka/

4. Nadpopmannonnsie pecypesl oudmmorekn @I'BOY BITO

«Ky0baHCcKkuit rocy1apCcTBEHHBIN YHUBEPCUTETY!

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

5. PyOpukon — kpynHelmmnii sHuukIoneamyeckuii pecypc Murepuera:

http://www.rubricon.com/

6. Ckomyc — 6a3a 1aHHBIX BEAYIINX 3apyO0eKHBIX MyOIUKAIIUN
WWW.SCopus.com

9. MarepuajbHO-TeXHUYeCKas 0a3a, HEOOXOAUMAS VISl OCYLIEeCTBJIECHUS 00pPa30BaTeILHOI0
npoiecca no JMCUMIINHE

MarepuanbHO-TeXHUYECKOE 00ecIIedeHne UCIUITIMHBI
No Bun pabor
1 OCHAIllEHHOCTh
1. Jlexunonusie 3aHs- | Ayautopus 201C, ocHalleHHass NEPEHOCHBIM IMPOEKTOPOM U
THS MarHMUTHO-MapKEepHON JOCKOM.
2. CemuHapckue 3aHd- | -
THS (Y4eOHBIM IJIAHOM CEMHUHAPCKHE 3aHSTUSl HEe PETyCMOTPEHBI )
3. JlaGoparopubie 3a- | HaHomneHTp, yKOMIUJIEKTOBAaHHBIA 00OpyAOBaHHEM HEOOXOIH-
HATHUS MBIM JUIsI TIPOBEJIEHUS JIa0OpaTOPHBIX paboT
4. Texymuii KoH- | Ayautopust 311CC, ocHamieHHass KOMIIBIOTEPHOI TEXHUKOH €
TPOJIb,  NPOMEXY- | OAKIOUEeHUEM K cetu VHTepHeT
TOYHAs aTTeCTalMs
S. CamocrosTenbHas Aynuropus 311C, ocHameHHass KOMIIBIOTEPHONW TEXHUKOM C
pabota BO3MOXKHOCTBIO MOJIKJIIOUEHUs K cetu «HTepHeT», mporpaMMoil
HKPAHHOTO YBEJIMYEHUs] U OOECIEYEHHBIH JOCTYNOM B 3JEK-
TPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEAy YHUBEPCHU-
TETa.

HOILI « 1CCH» KyoI'Y

JlabopaTopHble 3aHATHS 10 AUCHHUILINHE:
«CrieKTpalibHbIE METO/IBI UCCIICIOBAHMUSI»

O6opynoBaH#e U TPOrPaMMHO-
TEXHUYECKOE OCHAIIICHUE YIeOHO-
Hay4YHOU 1aboparopuu:

Koi-
BO

[TepcoHanbHbBIE TEKTPOHHO-
BBIYHCIIATEILHBIE MAITHHEIL: 3
CPU c gacrotoii 6onee 2,4 I'Tu, LCD
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http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
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Onepannonnas cucrema Windows XP

BoITsKHBIC IIKa()bl XUMHYECKHUE

DJIEKTPOIUITUTKA XUMUYECKUE

:‘)J'IGKTPOHHBIC BCChI

CymibHBIN 1TKad

RPN W

PacTpoBblii 3J1IEKTPOHHBIN MUKPOCKOIT

cBepxBbIcokoro pazpemenus JEOL
JSM7500F

CrieKkTpoMeTp 3JIEKTPOHHOTO Imapamar-
HutHoro pezonanca JEOL JES-FA300

YcTaHOBKa MarHETPOHHOI'O HallbLIE-
aus Q150T ES

YcraHoBka 1j1d ocakaeHUS TOHKUX
mienok CCR Copra Cube ISSA

Muxpounrepdepomerp MUN-4M

PaGouwnii cToi

Crynbs

oAk -




