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ABSTRACT
Specialist’s/Master’s degree in 03.03.02 Physics
Course title: Physical science research methods, 4 credits.
Instructor: Kuchma A.S.
At the beginning of the course a student should be able to: readiness for self-
development, improvement of their qualifications and skills, the ability to realize
the social significance of their future profession, to demonstrate high motivation to
perform professional activities, the ability to use scientific and technical
information, domestic and foreign experience in the field of research, modern
computer technologies and information resources in its subject area.
Learning outcomes: the ability to use the basic laws of the natural sciences in
professional activities, to apply the methods of mathematical analysis and
modeling, theoretical and experimental research, readiness for carrying out
physical experiments according to a given methodology, compiling a description of
the conducted research and analyzing the results, the ability to use technical means
to measure the main parameters of the objects of study, to prepare data for the
preparation of surveys, reports and scientific publications.
Course description: The content of the discipline covers a range of issues related
to the physical methods of studying the composition and structure of a substance in
various aggregative states: the physical foundations of the methods, direct and
inverse research problems, the nature of information about the substance, the
instrumental implementation of the method. The discipline "Physical Methods of
Matter Research™ is logically and meaningfully connected with such courses as
Molecular Physics, Spectroscopy of Biological and Medical Biological Obijects,
Physics of Atoms and Atomic Phenomena, etc.
Main course literature:
1. Pentin Yu.A. Physical research methods in chemistry: Textbook / Yu.A. Pentin,
L.V. Vilkov - M .: Mir, AST, 2003 - 683 p.
2. Elyashevich MA Atomic and molecular spectroscopy. Atomic Spectroscopy /
M.A. Elyashevich; foreword L.A. Gribova - Moscow: CD "Librokom", 2009 - 415
p. ISBN 978-5-397-00110-6.
3. Elyashevich MA Atomic and molecular spectroscopy. Molecular Spectroscopy /
M.A. Elyashevich; foreword L.A. Gribov - Moscow: CD "Librokom", 2009 - 527c.
ISBN 978-5-397-00055-0.
4. Budnikov G.K. Fundamentals of modern electrochemical analysis: a textbook
for universities / G.K. Budnikov, V.N. Maistrenko, M.R. Vyaselev - M .: Mir,
2003 - 592 p. ISBN5-03-003471-4 *** (Toledo. MO)
5. Kolb B. Gas chromatography with examples and illustrations: [textbook]: Per.
with him. / B. Kolb; Ed. L.A. Onuchak - Samara: Samara University, 2007 - 247 p.
ISBN 978-5-86465-353-1.
6. Quick reference physico-chemical variables / Ed. A.A. Ravdel and AM
Ponomareva - St. Petersburg: Ivan Fedorov, 2003 - 240 s ISBN 5-8194-0071
Form of final knowledge control: exam



AHHOTAIUA

PabGouass nporpamma nucuuruinHbl «®dusnyeckue METOAbI UCCIEIOBaHUS
BEILIECTBA» pa3paboTaHa AJid cTyAeHToB 2 Kypca HanpaiieHus 03.03.02 «Duzukay,
B cooTBeTCcTBUU ¢ TpeboBanusmu OC BO JIBOY no ganHOMYy HampaBJIEHUIO.

HuctunnnHa «®Du3nyeckue MeTONbl HCCISIOBAHMSI BEILECTBA» OTHOCUTCS K
pazneny b1.B.O/I.11 BapuatuBHO# 4acTH yueOHOTrO IJIaHA.

OOmrast TPyIOEMKOCTh  OCBOCHHUS JUCIUIUIMHBI cocTaBisier 144 wdacos.
Y4yeOHBIM TMJIAHOM  TMPEITYCMOTPEHBI  JIEKIIMOHHBbIE 3aHsATHsS (36  4acoB),
npakTHueckue 3aHiaTusa (18 gacoB), camocTosTenbHas padora cryaenTa (90 gac.).
JucnurimHa peanusyeTcst Ha 2 Kypce B 3 ceMecTpe.

ConepxaHve AUCUHUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C
(bU3MYECKUMU METOJaMHU HCCJIEIOBaHUsI COCTaBa M CTPOCHHUSI BeEIIeCTBA B
Pa3IMYHBIX arperaTHbIX COCTOSHUAX: (PU3UYECKUMH OCHOBAaMH METOJOB, MPSIMOMN
u o0OpaTHOH 3ajayamMu HCCJIEJOBaHUM, XapakTepoM HH(GOpPMAlUK O BEIIECTBE,
puOOPHOI peanu3alyend MeToa.

JMucuuminH « PU3nYecKrue METOAbl UCCIIEIOBAHUS BEILIECTBAY» JIOTUYECKH U
COJIEpIKaTeJIbHO CBsI3aHa C TAKUMH KypcaMu, Kak «MonekyisipHast pu3nkay,
«CHEeKTPOCKONHS OMOIOTHUECKUX U MEAUIIMHCKUX OMO00BEKTOBY, «Du3nKa
aTOMOB U aTOMHBIX SIBJICHUW» U JIp.

V4yeOHO-METOINUECKHUI KOMILIEKC BKJIIOYAET B ceOI:

e pabouyro MporpaMMmy JUCIHUILIAHBL;

® KpaTKHE OMOPHBIE KOHCIIEKTHI Kypca;

® KOHTPOJIbHO-U3MEPUTEIbHBIE MAaTEPUATIbI;
® CIHCOK JUTEPATypPHI.

JIns yCHenHoro M3y4eHus TUCIHMILIMHBI «PaauanioHHas METPOJIOTHSY Y
00y4aroImuxcst JOJDKHBI OBITH C(OPMHUPOBAHBI CIIEAYIONIHE IMPEABAPUTEIHLHBIC
KOMITCTEHIIMH:

® TOTOBHOCTh K CaMOPA3BHTHIO, IIOBBIIIEHHIO CBOEH KBalU(BUKALUNA M
mactepcta (OK-6);



® CIOCOOHOCTh OCO3HABaTh COLMAJIBHYIO 3HAUYMMOCTh CBOEHM OymyIieit
npodeccur, JIEMOHCTPUPOBATH BBICOKYI) MOTHBAIMIO K BBITIOJHEHHUIO
npodeccuonansHoi nestenpHocTH (OK-8);
® CIOCOOHOCTh  WCHOJB30BaTh  HAYYHO-TEXHHYECKYIO  HH(OPMAIHIO,
OTCYECTBCHHBIH W 3apyOEKHBI OIBIT TI0O TEMAaTHKE WCCIICOBAHMUS,
COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJOTHH U WH(OPMAIIMOHHBIE PECYPCHI B
cBoeii mpeamertHoit oomactu (ITK-1).
B pesynpTare wW3ydeHUs ITaHHOW MHUCHUILUIMHBI y CTYACHTOB (OPMHUPYIOTCS
CIIemyIoNue OOIIEKYIbTYpHBIE/ 00IIe00pa3oBaTebHbIe/ MPOPECCUOHATBHBIC
KOMITETEHIINH (3JIEMEHTHI KOMIIETESHIIUH).

Koa un popmysamnpoBka Jransl popMUPOBaAHUSA KOMIIETEHIIUH
KOMIIeTeHIMH

IIK-2 CHOCOOHOCTBIO | 3HAET OCHOBHBIE TIOHSATHS TEOPEMBI M 3aKOHBI.

MIPOBOJIUTH Hay4HbIC VYMmeet HCIIOJb30BATH 06H.II/I6 3aKOHBI n METOAbI

VCClIeJOBaHUA B HM30paHHOM €CTECTBEHHOHAYYHBIX  JUCUMIUIMH.  Onpenensars

06HaCTI/I 3KCHepHMeHTaJIBHLIX MECTO u IMopAa0K IMPUMCHCHUA METOA0B u

- (HTH)  TEOpEeTHYECKHX MPUHIUIIOB €CTeCTBEHHOHAYYHBIX JHCIUILINH.

e —— Brnaneer OCHOBHBIMH METOIAaMH pelIreHus 3anad. HaBeikamu
N UCIIOJIb30BAHUSl MAaTeMaTHYeCKOro armmapara Jjist

TIOMOIIBIO COBPEMEHHOU B

npubopHoil 6a3pl (B TOM

qucie CJI05KHOTO

bu3ndecKkoro 00OpyIOBaHUS)

u MH(GOPMaIIMOHHBIX

TEXHOJOTHI c YYETOM

OTEYECTBEHHOTO u

3apy0eKHOTO OMBITA

[1K-8 mocoOHOCThIO MOHUMATH U | 3HAET HEOOXOAMMYIO Uil  TpOBeleHHsS  (PU3MYECKHX

UCIIONIb30BaTh ~ HAa  IMPaKTHKE 9KCIIEPUMEHTOB HH(POPMAIIUIO

TEOPETHYECKUE OCHOBBI | YMmeer COCTaBJISATh ONMCAHHUE IPOBOMMBIX UCCIICIOBAHUI

OpraHM3allid W IUIAHUPOBaHUS | Brangeer METOJAMM IIPOBEJEHUS HUCCIICIOBAHUN M aHAIU30M

(bu3HYecKuX Hccle10BaHUI pe3yJIbTaToB

Jlst hopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTIIMHBI
«PagnanmonHas METPOJIOTHS» MPEYCMOTPEHBI CIEAYIOIIUE METOJIBI
aKTUBHOTO/MHTEPAKTUBHOTO  OOYYEHUSI: nekuusi-Oecena; IpyIIIOBast
KOHCYJIbTalMs (IS MPAKTUYECKUX 3aHATHI ).




N o g &

CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH
KYPCA

MOJYJIb 1. Teopus npeamera ucciegoanus.(36 yac.)

Tembl: Teopusi npeameTa ucciaenoBanus.(36 yac.)
Pazpenbl kypca TpeOyIOT 3HaHUN BCeX pa3zesioB 001el PU3nku, KBaHTOBOU
MEXaHUKH, aTOMHOU (pu3uku. (64ac.)
Brenenne. Knaccudukanus dusndeckux Mmeto1oB(4yac.)
WNHTepnperanuss AKCIIEPUMEHTAIBHBIX JAaHHBIX HAa OCHOBE MOJICICH,
MMOCTPOEHHBIX C y4E€TOM CHMMETPUHU DJECKTPOHHBIX U SIIEPHBIX BOJHOBBIX
byHKIMH(6 yac.)
MeTo/ 161 aTOMHOM CrieKTpockonuu (4 vac.)
Hauaja kBaHTOBOW MEXaHHMKH MHOTOATOMHBIX cucTeM(4uac.)
MeTobl MOJIEKYIISIpHOU CHIeKTpocKonuu(44yac.)
CTpyKTypHBIE METOJBI MCCIICIOBAHNS HAaHOPA3MEPHBIX CHUCTEM, aMOP(HBIX
U KPUCTAJTIMYECKUX BemecTB(4 yac.)

MeTob1 HCcClieI0BaHUs IOBEPXHOCTU TBEPABIX Tes(4yac.)

I1.CTYKTYPA U COJEP)KAHUE NPAKTUYECKOH YACTH
KYPCA (18 uac.)

CoueTtanre HHPOPMALMOHHBIX JIEKIUNA ¢ TPOOIEeMHBIMH; (4 yac.)

[TpoBenenue npoOIEMHBIX CEeMUHApPOB; (4 yac.)

Hcnonb3oBaHue HHTCPAKTHUBHBIX JJICKTPOHHBIX y‘-Ie6HBIX MaTCpruajIOoB Ha

JEKLIMSIX, CEMUHApaxX U MPaKTUYECKHUX 3aHATHX; (4 Jac.)

[TprMeHEeHHEe KOMIIBIOTEPHOI'O MOJICIUPOBAHUS PEe3yabTaTOB dKcrepumeHTa (6

yac.)

JlabopatopHsie padoTsl (__/__4yac.)

JlaGopaTopHble pabOTHI IO TAHHON TEMATUKE HE TIIAHUPYIOTCS.



I1l. KOHTPOJb JOCTUKEHUS LEJEN KYPCA

Ne | Konrtponupyemsie OneHouyHblE CPECTBA -
n/n | Moxynu/ pasznuenst / Kogp! u aTamnst HAaMEHOBaHUE
TEMBbI TUCIHUIUIUHbBI dbopMUpOBaHUS TEKYIIHH IIPOMEXKYTOU
KOMIIETeHIINHA KOHTPOJIb Has
aTTecTaIus
1 Temnr 1-4 I1K-2, TIK-8 YCTHBIM OIIPOC 3aluTa
pedepara
YCTHBIM OIIPOC 3alura
pedepara
YCTHBIM OIIPOC KOHTPOJIbHAs
pabora
2 | Temsr 5-8 I1K-2, T1K-8 YCTHBIN OIIPOC 3alIuTa
pedepara
YCTHBIN OIIPOC 3aIuTra
pedepara
YCTHBIH OIpOC KOHTpPOJIbHAS
pabota

KOHTpOIBHBIE U METOIMYECKUE MATEPUAIIBI, @ TAKKE KPUTEPUU U TIOKA3aTEIN
HEOOXOIMMBbIC JIJIsl OLIEHKW 3HAHWM, YMEHHI, HABBIKOB U XapaKTEePU3YIOIIUE ITAIbI
dbopMupoBaHUs KOMIIETEHIIMA B  TpOIlECC€ OCBOCHHUS  00pa3oBaTelbHOU

porpaMmsbl npeacTasiieHsl B [Ipunnoxenun 2.

IV. YYUEBHO-METOIAMYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa:

1. Tentun FO.A. ®usndeckue MeTobl UccaeqoBaHusl B xuMuu: Y4ueOuuk / FO.A.
[TenTun, JI.B.Bunkos - M.: Mup,ACT, 2003 - 683c.

2. EnpsmeBny M.A. AToMHas W MOJEKyJspHas CHEKTPOCKOMHS. ATOMHas
cnektpockonusi /M.A. EnbsmesBuu; npenucn. JLA. T'puboa - M.: K]l
"JIubpoxom", 2009 - 415 c. ISBN 978-5-397-00110-6.

3. EnpsmeBny M.A. ATOMHas ¥ MOJICKYJIIpHAsi CIIEKTpocKomusi. MoJekymspHas
cnexktpockonusi / M.A. EnbsmeBuy; npemucn. JLLA. I'pubosa - M.: KJI

"JInbpoxom", 2009 - 527¢. ISBN 978-5-397-00055-0.



4. byngaukoB ['.K. OCHOBBI COBPEMEHHOTO JJCKTPOXMMHYECKOTO aHajm3a:
yuebHoe mocobue mis By3oB / I'.K. bymnukos, B.H. Maiictpenko, M.P.
Bsicenes - M.: Mup, 2003 - 592 ¢. ISBN5-03-003471-4 *** (Jlomym. MO)

5. Kon6 b. I'azoBast xpomaTorpadus ¢ mpuMepaMy U WILTIOCTPAIUSIMHE: [ y9eOHUK]:
nep. ¢ HeM. /b. Kon6; ITlom pen. JILA. Onyuak - Camapa: Camapckuit
yauBepcuteT, 2007 - 247 ¢. ISBN 978-5-86465-353-1.

6. Kparkuii cnpaBoynuk ¢(usmko-xumudecknx BenmuuuH / [log pem. A.A.
Pasnens u A.M.Ilonomapesoit - CII6: Ban ®@enopos, 2003 - 240c ISBN 5-
8194-0071-2.

V. METOINYECKHUE YKA3AHUS 1O OCBOEHUIO
AN CIHUITJINHBI

e DddekTrBHOE U3yUCHUE Kypca MPEeIoiaraeT perysipHoe MOCeIeHne
3aHATUN U CHCTEMATUYECKOE MOBTOPEHHUE MaTepruaia, U3J1araeMoro
IIPEIOIaBaTeIeM Ha JIEKIUH;

e AJITOPUTM U3YYEHUS TaHHOW TUCIUIUIMHBI COCTOUT B METOIMYECKOM
M3y4YEHUH MaTepralia Kypca ero peryjaspHOM NOBTOPEHHUH B YacChl
CaMOCTOSITeIILHOM paboThI, a TaK K€ IMOCEIISHUE KOHCYJIbTAIUM C
MPENOIaBATEIIEM;

e PaboTa c ykazaHHOI TUTEpaTypOMl TOJKHA OCYIIECTBISATHCS MPEXKIE BCETO
B paMKax JICKIMOHHOI'O Kypca;

e [loaroroBka Kk 3a4€Ty M FK3aMEHY JOJHKHA MPOXOAUTH PETYJISIPHO B TCUCHUU

CEMECTPOB OTBEAEHHBIX ISl 3aHATHM.

VI. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT'UH 1
MPOT'PAMMHOI'O OBECIIEYEHUSA
[Ipu ocymecTBieHnn 00pa30BATEIBLHOTO TMPOIECCAa HMCIOJIB3YIOTCS CIPaBOYHAsS

CHCTEM 3JIEKTPOHHBIX pecypcoB JIBOY www.dvfu.ru



http://www.dvfu.ru/

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUIIJINHBI

JInst mpoBeieHrs 3aHATHS IO TAaHHOW TUCHIMIUIMHE TpeOyeTcs cleaytolee
obopy1oBaHUE:
1.Mobile-CASSY  sBisiercs yHHBEpCAIbHBIM TIEPEHOCHBIM — M3MEPHUTEIEHBIM
pUOOPOM.
2. JJabopatopHas padota "SnepHbriit MaruuTHBIN pe3oHanc" CASSY.
3. JTaboparophas padota "Komnton a¢dext" CASSY.
4. Jlaboparopnas pabora "[lornamnieHue raMmMa-KBaHTOB .
5. Jlabopatopnas pabora "M3ydenue cBoiicTB Oera-pacnaaa ".
6. JIaGoparopnas padota "M3ydeHne ramma- raMMa CoBIaJeHUi ".
7. JlJabopaTtopHas pabora "M3Mepenue Maiabix akTUBHOCTEH .
8. JIaboparopHas pabota "INeKTPOHHBIN CIIMHOBHIN pe30HaHC .
9. LED npoektop CASIO- XJ A150.
10. UuTepakTuBHasi nocka SMART Technologies SMART Board 680iv co
BCTPOEHHBIM MTpoeKkTopoM V25.
11. PerrrenoBckuii sueproaucnepcuonnsiii ciekrpometp API QUANT'X
xommanuu Thermo Scientific - 3To aHanM3aTop U30TOIMHOIO COCTaBa HOBSHILIETO
TIOKOJICHUS ¢ DKCKITFO3UBHBIM Si(L1) JE€TEKTOPOM C IMEKTPHUSCKUM OXJIKICHHUEM ,
MpeIHa3HaueH JIJIsl PEIICHHS IIMPOKOT0 KPyra aHATMTUYECKUX B METKO-
DKOJIOTHUECKUX 3a/1a4 (BKJIFOYast KPOBb, MJIA3MY KPOBH, BOJIOCHI, HOTTH H JIPYTHE
OnocyOcTpaThl , BOJY, TOYBY, BO3IYX HA ).
12. CHEKTPOMETPBI, KOMITAHUM «ACITIEKT» CITIEKTPOMETPUYECKHUE
YCTPOUCTBA- CY-05I11 «ACITEKT».
13. PerrrenoBckuii sueproaucnepcuonnbiii ciekrpometp AP QUANT'X
xommanuu Thermo Scientific - 3To aHaaM3aTop H30TOMHOIO COCTaBa HOBSHIIETO
TIOKOJICHHSI C DKCKITIO3UBHBIM Si(LI) TETEeKTOPOM € 3JEKTPHUYCCKUM OXJIKICHUEM ,
MpeIHa3HAuEeH JJIs1 PEIICHUS IMUPOKOTO KPyra aHATUTUIECKUX B METKO-
HKOJIOTMYECKUX 3a/1a4 (BKJIIOYAsi KPOBb, MJIa3MY KPOBH, BOJIOCHI, HOTTH U JIpyTHe

OMOCyOCTpaThl , BOY, IOYBY, BO3AYX ).



14. I'mbpunnsiii snexkrpooxianuresbs MOBIUS-PT, Toprosas mapka
ORTECCUIA.

15. Numepurens ckopoctu cuéta Y UM2-2 /1.

16. Unentudukarop nykimuaos Ha ocHoBe ORTEC Detective.

17. Monynbabie 610ku ipon3BoacTBa «ORTEC) BpeMEHHOTO MO3UTPOHHOTO
cnektpa High-Voltage-Power Suply, 556 and 556H.

18. MonynbHublie 6510ku ipon3BojicTBa «ORTEC) BpeMeHHOr0 MO3UTPOHHOTO
criektpa Precision Cnstant-Fraction Differential Discriminator/SCA 583B.
[Iporpamuoe obecrieuenue Maestro-32.

19. T'ubpunnsiit anexrpooxiaaurenb MOBIUS-PT, Tprosas mapka
ORTECCUILA.

20. [lerextop LABr 38x38 Sant-Gobian, Hunepnanas, MKA Digibase B popmare

6a3e1 DY, BrITIOUas mporpammHoe ooecnieuerne Maestro-32.



IIpunoxenue 1

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepanabHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO TTPO(ECCHOHATEHOTO 00pa30BaHus
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLHINXCA

M0 TUCHUIUIMHE « PU3ndyecKne MeToIbl HCCIeI0BAHMS BelleCTBA
Hanpasiienue noarorosku - 03.03.02 ®usuka
npoduiib «PyH1aMeHTalbHAsA (PU3UKa»
®opma MOArOTOBKHU (0YHAA)

BaaguBocTok
2016



CamocTosiTenbHast paboTa BBIOTHAETCS O 33JaHUIO MPENOoIaBaTeNsl B ayIMTOPUN
win BHe ayautopuu. OOydaromiemycs HEOOXOJIHMMO: - BBINOJHSATH BCE 3aJlaHUs,
BBIHOCMMBIE TpEMNoJiaBaTejeM sl CaMOCTOSITENBHOTO paboThl; - AaKTHUBHO
paboTath ¢ y4eOHOHM JIUTEepaTypol; - BRIHOCUTh Ha TEKYUIUE KOHCYJbTAllUU BCE
HESICHBIE BOIIPOCHI; - MOATOTOBKY K 3K3aMEHY MPOBOAUTH IO 3K3aMEHAIIMOHHBIM
TEOPETHUYECKUM BONPOCAM, IPEIAOCTABIECHHBIM JIEKTOPOM; - MPU NOATOTOBKE K
HK3aMEHY BCE HESCHbIE MOMEHTHI HEOO0XOIUMO (PUKCHUPOBATh W BBIHOCUTH Ha

MNpCASK3aMCHAIMOHHYIO KOHCYJIbTAllUIO.

METOJUYECKHUE YKA3AHHUA U1 OBYUHAIOIIUXCH 110 OCBOEHHIO
JUCHAITIMHBI.

CtyfeHTy HEOO0XOJUMO HAyYMUThCS YETKO KOHCIEKTUPOBATh H3JIaraeMblii Ha
JIEKIIUU MaTepHual — BBIICIATh TEMbI Pa3IeiioB, MOA3aroJI0BKHU, PUCOBATh Tpaduku
B XOpolIeM MaciuTade, Tak Kak 3TO MO3BOJIUT Jy4llle TOATOTOBUTHCS K AK3aMEHY.
N3yueHue kypca HaJ0 HAYMHATH C IEPBOM K€ HEIECJIM 3aHITHM, TaK Kak H3-3a
0oJbIIOro o0beMa M3ydaeMblii MaTepuall MpernojaeTcss oYeHb cxkaTo. Marepua,
v3JaraéMblid B Hayajie Kypca, HOCTOSIHHO MCIOJIB3YETCSl B TEUEHUE BCETO Kypca U
MTOCJICAYIOIIETO U3YUYEHHUS! CIIELIUATIbHBIX JUCLIUIIINH.

Pexomenganuu mo OCBOCHHIO TUCIUILIAHBI HAa JICKIIMOHHBIX 3aHSATHSIX:

- Tepel OYepenHON JIeKIued HEoOXOIUMO MPOCMOTPETh IO KOHCIEKTY H
PEKOMEHIOBAaHHOW y4eOHOM JIuTepaType MaTepuail NpeablayIiei JIeKIInu,

- 0erno O03HAKOMUTHCS C COJEP)KAaHUEM OYEPEAHOW JICKIIUU IO OCHOBHBIM
HMCTOYHHUKAM JINTEPATYPhl B COOTBETCTBUH C pabouell mporpaMMon TUCIUTIIINHBI,

- MpU 3aTPYJHEHUSIX HEOOXOJUMO OOpaTUThCA K JIEKTOpY MO Tpaduky ero
KOHCYJIbTAlMM WJIA HAa MPAKTUYECKHUX 3aHATUAX. PEeKOMEHmanuu mo OCBOCHMIO
JUACIUILIAHBI HA TPAKTUYECKUX 3aHATUSIX:

- Ha 3aHATHUS] HOCUTh KOHCTIEKT JIEKIIUI U PEKOMEHI0BaHHBIN COOPHUK 3aJ1ay;

- 0 OYEPENHOTO MPAKTHYECKOTO 3aHATHUS IO KOHCIEKTY W PEKOMEHIOBAHHOM
y4eOHOH JuTeparype npopadoTaTh TEOPETUUYECKUN MaTepual, COOTBETCTBYIOIINN

TCMBbI 3aHATHA,



- B HayaJsle 3aHSITHI 3aJ1aTh MPErnoaaBaTeI0 BOMPOCH! 10 MaTepualy, BbI3BABIIEMY
3aTpyHEHHUs] B TMOHMMAHUM M OCBOCHHM TPH PEIICHUU 3a7ad, 3aJaHHBIX JUIs
CaMOCTOATENBHOTO pelIeHHsA. PEeKoOMEeHJaluu 10 OCBOCHHMIO JHMCLMIUIMHBI Ha
71a00paTOPHBIX 3aHATHUSX:

- PYKOBOJICTBOBAThCs rpaduikom 1a60paTopHbIX padoT;

- HaKkaHyHE Iepe]] Oo4yepemHod paboTol HEOOXOJUMO IO KOHCIICKTY WM B
METOJMYECKUX YKa3aHUSAX K paboTe MNPOCMOTPETh TEOPETUUYECKHM MaTepuan
padoThI;

- Ha J1Ta0OpaTOPHOM 3aHSITUH, BBIMOJHUB BCE OMBITHI U PacueThl, HEOOXOIUMO
MIPOAHANM3UPOBATh  OKOHYATEIbHBIE  pe3yJdbTaThl M  yOEIUThCs B HX
JIOCTOBEPHOCTH;

- oOparurhb BHUMaHue Ha OQOpMIIEHHE OTYeTa, B KOTOPOM JIOJKHBI
INPUCYTCTBOBATh: 1€lb pabOThl, CXE€Ma YCTAaHOBKHM, METOJUKA H3MEpPEHUH,
pe3yabTaThl OMNBITHBIX W PACUYETHBIX JAHHBIX, HEOOXOAMMbIe TrpaduuecKue
3aBUCUMOCTH M UX aHAJIN3, BHIBOJIBI;

- TOpH TOArOTOBKE K 3allUTe OTYETa PYKOBOACTBOBATHCS BOIPOCAMH,
MPUBEJACHHBIMU B METOJMYECKUX YKa3aHUSAX K JaHHOW padote. Jlyig ycnemrHoi
ClAaud D3K3aMEHAa CTYIEHThl JOJDKHBI PEryJsipHO paboTaTh B COOTBETCTBHM C
rpauKoM OpraHu3alry ayAUTOPHOU U CAMOCTOSITEIbHOM paOOThI:

a) oTpaboTaTh MPOMYIICHHBIE MO YBAXUTEIHLHOW NpPHYMHE PAOOThI B TEUCHUE
CEMECTpa;

0) BOBpeMs caaBaTh WHAMBUIAYalbHBIE 3aJaHUAS M OTYETHI IO MPOJEIaHHBIM
7abopaTopHbIM paboTaM, TOMHHUTb, YTO HEOTpaOOTAaHHBIC TEMBI JICKIUHA U

IMPaKTHYCCKHUX 3aHSITHUM BBIHOCSATCS HA DK3aMCH.



IIpunoxenue 2

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUIICKOM ®EJIEPAIIN
denepanabHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO TTPO(ECCHOHATEHOTO 00pa30BaHus
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(IBOY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJ] OIEHOYHBIX CPEJICTB
M0 TUCIHATUINHE « Du3ndecKkue MeToIbl HCCIeI0OBAHMS BElllECTBA)
Hanpasienue moarorosku - 03.03.02 ®usuka
npoduiib «PyH1aMeHTanbHas pu3nukay
®opmMa MOAroTOBKHU (0O4YHAN)

BaaauBocTok
2016



MMacnopt ®OC

Koxa u ¢popmyupoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIETEHUMH

I1K-2 CHOCOOHOCTBIO | 3HaeT OCHOBHBIC TTOHITHS TEOPEMBI U 3aKOHEI.

MIPOBOIUTH Hay4HbIC YMmeet HCIIOJIb30BATH 06H.II/IC 3aKOHBI n METOAbI

HCCIEOBAHNS B U30paHHOM €CTeCTBEHHOHAYYHBIX  AUCHMIUIMH.  Omnpeaensts

0GIIaCTH SKCIIEPHMEHTAIBHBIX MECTO U IOpPSAOK IPUMEHEHUS METOAOB U

- (1) TeOpeTHIECKUX IIPUHIMIIOB €CTECTBEHHOHAYYHBIX TUCUUIUIMH.

R —g Bnaneer OCHOBHBIMH METOJaMH pelieHus 3agad. HaBbikamu
N HCTONB30BaHUA MAaTeMaTHYECKOro ammapara Juis

HOMOH_IBI-OU COBPEMEHHOM S ——

npubopHoii  6a3pl (B TOM

YUCIIe CII0XKHOT'O

Gu3HYECKOr0 000PYIOBAHWS)

u MH(GOPMaILMOHHBIX

TEXHOJIOTUI c Y4ETOM

OTE€YECTBEHHOI'O 51

3apy0eKHOTr0 OMBITa

I1K-8 mocoOHOCTRIO TTOHMMATE U | 3HAET HEOOXOMUMYI0  JUIS  TPOBENSHHS  (PU3MIECKHUX

UCTIONIb30BaTh  Ha  IMPaKTUKE 9KCIEPUMEHTOB HHPOPMAIHIO

TEOpPETUIECKUE OCHOBHI | YMmeer COCTAaBIISITh ONIMCAHKUE POBOAUMBIX HCCIICTOBAHUN

Opranu3anud W IUIaHUPOBAHHUS | BrmageeT METOJlaMH TPOBEJECHUS HCCIEIOBAHUN U aHaIU30M

(U3UYIECKUX UCCIIEIOBaHNI

pe3yIIbTaTOB

No | Konrtponupyemsie OueHouHbIE CpecTBa -
n/m | MOmynu/ pa3aensl / Koppr 1 sTamnst HaUMEHOBAHHNE
TEMBbI TUCITUTUINHBI dbopMupoBaHUs TEKYIIHH MIPOMEKYTOU
KOMITETEHIINI KOHTPOJIb Has
aTTecTaius
1 | Tewmsr 1-4 I1K-2, T1K-8 YCTHBIA OIIPOC 3alInTa
pedepata
YCTHBIH OIpoC 3aImTa
pedepata
YCTHBIN OIpoC KOHTPOJIbHAS
pabota
2 | Temsr 5-8 [1K-2, T1IK-8 YCTHBIA OIIPOC 3alInuTa
pedepara
YCTHBIN OIIPOC 3alnTa
pedepara
YCTHBIN OIpOC KOHTpPOJIbHAS
pabota




IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Kon U | JTansl KpUTEpHHU MOKa3aTen
t¢opmyauposka (¢opmuposa
KOMIICTCHUINH HHUHA
KOMIIETCHIIN
Hu
Kax MPOBOJUTH | HEOOXONUMYIO I MPOBENCHHS (DH3UUECKUX
3HaeT ¢uznveckue 9KCIIEPUMEHTOB HH(POPMALIUIO
(roporoBblit 9KCIIEPUMEHTBI, COCTABIIITH
K-8 HocoGHOCTRIO | YPOBEHB) OmMCaHHe MPOBOMMBIX
OHIMATH " HCCIICIOBAHMM
HCTIONE30BATH Ha ITpoBoauTe  (u3HMUECKHE | COCTABIATH _ ommcanue TIPOBOIMMBIX
MpaKTHKe yeer OKCIIEPUMEHTBI, COCTABILSITh | HCCICHOBAHHUM
TEOPETUYECKUE OCHOBEI (IIpOBHHYTHIH) 32?;2;:;1{1412 TPOBOUMBIX
OpraHU3aluK u
IUTaHUPOBAHHS
busmIecKux Meronamu NPOBEJCHHUS | METOJAMH  MPOBEACHUS  HCCICNOBAaHUN |
HCCIIeIOBaHM (bu3nUecKux AHAITM30M PE3yJIbTaToOB
Braneer SKCTIEPUMEHTOB,
(BbICOKNH) COCTaBJICHHS OTYETOB U
aHATN3Y Pe3yJIbTATOB.
TEPMHHOJIOTHIO OCHOBHbBIC TpaBWJIa MOATOTOBKH OTYETOB IO
TEXHHYECKHE CPEICTBA Ul | HAyYHO-HCCIICIOBATEIbCKOM padore,
IK-2  crnocobHOCTBIO | 3haer H3MepeHHst OCHOBHBIX | TpeOOBaHHMS K Hay4YHBIM NyOJIMKaUMsIM H
HPOBOJNTE  HAYHHBIC | (moporoBsIit napaMmeTpoB 00BEKTOB | MPE3CHTALMAM; CTaHAAPTHI ohopmiIeHHs: paboT
HCCIE0BAHN B | ypoBeHb) HCCIIeI0OBaHMUS;
M30paHHOM obmactu MPaKTHYECKHUE TPUIIOKCHUS
IKCTIIEPUMEHTAIBHBIX 1 TEXHHYECKHX CPE/ICTB
(W) TeopeTHuecKuX pearhb 3amaun | HOpMyIMpOBaTh UTOTH MPOBOIUMBIX
rsmyeckux . NPHKJIATHOTO W | WCCIEN0BaHMH B BHIE OTYETOB M HAYYHBIX
HCCIIeIOBaHUMH c ymeer TEOPETHYECKOTO XapaKTepa; | MyONuKaimii, BhIpabaThiBaTh PEKOMEHAAINH 110
IOMOWBIO (mpozBuHyTHI) | MONB30BATECS TA0NMUAMHM, | IPAKTHYECKOMY HCIONB30BAHMIO MOITYYCHHBIX
COBPEMEHHOM METOINYKAMH, KaTAJIOTAMH | PE3YJIBTATOB.
npubopHOi 06a3kl (B TOM
qncie CIIO)KHOTO
usHuEcKOro OCHOBHBIMH HaBBIKAMH TOATOTOBKH 0030POB M OTYETOB TI0
0GopyaoBaHus) u MaTeMaTHYECKUMH pe3yipTaTaM  MPOBOJMMBIX  HCCIICIOBAHHIA,
MH(OPMALIOHHBIX MeToaMu 00paboTKH MOJICOTOBKH HAYYHBIX MyOIUKALMI U 3a1BOK Ha
TexHoNnoruit ¢ yuerom | BIAACCT PE3yIbTAaTOB SKCIIEPUMEHTa | M300pETEHHSI.
OTEUeCTBEHHOTO u | (BBICOKUIN) HaBBIKAMH

3apy0eXKHOTO OTIbITa

CaMOCTOSTEIbHON paboTHI ¢
y4eOHOH U HAyIHOH
JIUTEpATYpOH.

MarepuaJ 1Jis MpoBeeHUsI IPOMEKYTOYHOM aTTecTalluu

Cnaya wMartepuajnga BbI

MPOIECCe TEKYIIErOo KOHTPOJss ¢ MIPOMEXYTOUYHOMN

arTecTali OCYHICCTBJIICTCSA B BHAY YCTHOTI'O OIIPOCA, HAIIMCAHUWA pe(I)epaTa n

KOHTPOJIbHBIX Pad0T MO MATHOATIILHOM cucTeMe.

Bomnpocsl kK IpoMeKYTOYHOM ATTeCTAlMU:

1. Knaccuduxamus ¢us. METOAOB M0 337a4aM U 0ObEKTaM.

2. Knaccudukarus MeTo10B UCCIEOBAHUM MO0 (HU3NYESCKUM OCHOBAM.




3. B3aumocBs3b NpupoAbl MEPEXOA0B B CHEKTPAIBHBIX METOAAX C JUana3oHaMU
3JIEKTPOMArHUTHOTO U3TyYEHUS.

4. Tlpsimast u oOpaTHas 3a7a4d B (PU3MUECKOM IKCIIEPUMEHTE.

5. MaremaTtnueckoe MOJEINPOBAHNE IIPU PEIIEHUN OOpaTHOM 3aauu.

6. [lpumepsl BAMSHHUS CHUMMETPUM TMPH PEIICHUU CHEKTPAJbHBIX 3a/ad.
CneacTBue HHBApUAHTHOCTU OINEpaTopa »SHEPIMM 1O OTHOUIEHUIO K
IpeoOpa30BaHUsIM CUMMETPHUH.

7. DieMeHTHl U Ipeo0pa3oBaHUsl CHMMETPUU MOJIEKYJI.

8. OmnpeneneHue rpyninbl, HEKOTOPbIE CBOWCTBA TPYIIIL.

9. IlpeoOpa3oBanusa cummerpun HoO kak ToyedHas TIpynna CUMMETpPUH, €€
CBOMCTBA.

10.I'pynna cummeTtpun Mosekyiasl NH3.

11.ITpeoOpa3oBanrs KOOpPJIMHAT, 3KBUBAJIEHTHbIE MPEOOPA30BAHUSIM CHUMMETPUU
rpynmnsl C2V.

12.TIpeoOpa3zoBanrs KOOpPJIWHAT, SKBUBAJIEHTHBIE MPEOOPA30OBAHUSIM CUMMETPUU
rpynmnsl C3V.

13.IlpencraBnenus rpymni, IPpUBOIUMBIE U HENPUBOAUMBIE TIPEICTABICHUS.

14.0OcHoOBHBIE CBOMCTBA HENPUBOUMBIX MPEACTABICHUM.

15.Knaccudukanus TOYEUHBIX T'PYII CUMMETPUHU, 0003HAUEHHUS HENPUBOIUMBIX
MPEICTABJICHUM.

16.ntepnperanus ¢orodnekTpoHHbix crnektpoB H20 u CH4 B TepmumHax
CUMMETPU30BAaHHBIX MOJIEKYJIIPHBIX OpOUTaiei.

17.udpakpacHblii CHEKTp MOMJIONICHUST MOJIEKynl Buga MX4 u cummerpus
KoJIe0aHuil.

18.0OcHOBBI METOJIOB aTOMHOM CIIEKTPOCKOITHH.

19.MeTo1b1 ONITUYECKOM AIEKTPOHHON CIIEKTPOCKOMHH.

20.PeHTreHoBcKasi SMUCCUOHHAS CIIEKTPOCKOIHS MOJIEKYII.

21.®0TORNIEKTPOHHASA CIEKTPOCKONHUS BAJIEHTHBIX W OCTOBHBIX JJIEKTPOHHBIX
YPOBHEHU.

22.0OCHOBHBIE METO/IbI CIEKTPOCKOIUH 3JIEKTPOHHBIX COCTOSTHUI TBEPBIX TEI.



23. MeTtoabl CTPYKTYpPHOTO aHaJIn3a TBEPAbIX TEJl.
24 . MeTozpl 371€KTPOHHON CIIEKTPOCKOIUHU TTOBEPXHOCTH TBEPJIBIX TEJ.

25.JIuppakiMOHHBIE METO/IbI B HCCIIEIOBAHNHU TTIOBEPXHOCTH.



