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Paboyas mporpamMMa JUMCLMIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSAATEJBHO YyCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasd W NpUKIAJHAA XU-
MUs» (MporpaMMa cleyyaanTeTa), yTBepKaeHHoro nprukasomM MI'Y ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 xge-
kabps 2016 roga N2 1671).

['og (roabl) npuemMa Ha 00y4YeHHEe

2014/2015,2015/2016,2016/2017,2017/2018,2018/2019




1. HaumMeHOBaHUMe AUCUUILIMHBI (MoAyJis1) CennpaKTUKYM IO MeTO/aM MCC/ie0BaHMs HeOpraHu4eCKUX BellleCTB M1 MaTepuaJioB
2. YpoBeHb BbICILIETr0 06pa30BaHUs — ClIeMaJIUTeT.

3. HanpaBsienue noarotoBku: 04.05.01 ®yHaamMeHTa/IbHAA M NPUKJIAAHAS XUMUSL.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 6s10k 1.

25 [lnanupyemble pe3yabTaTbl 00yUYEeHUSs 10 JUCHUIJIMHE, COOTHECEHHBIE C IJIAHUPYEMbBIMU pe3yJibTaTaMU 0CBOEHUsI 06pa30BaTebHOM Npo-
rpaMMbl (KOMIETEHLUAMHU BBITYCKHUKOB)

KoMneTreHuus IlnaHupyeMble pe3yJibTaTbl 06yYeHHs 10 AUCHMIIMHE (MOAYJII0)
OIIK-1.C. Cnoco6GHOCTB peliaTb COBpeMeHHbIe TPO6JieMbl | YMeThb: aHAJIM3UPOBATh HAYYHYIO JINTEPATYPY C 1[eJ1bl0 BbIOOpA HANpaBJeHUs U
byH1aMeHTaIbHOU M MPUKJIAIHON XUMUH, UCITO0JIb3Ys MEeTO/I0B, IPUMEHSIEMbIX B UCCJIeZJOBAHUH 110 TeMe BbINYCKHOU KBaJIMPUKAI[HOH-
METO/I0JIOTHIO HAYYHOI'0 OAX0/1a U CUCTeMY GyHJJaMeH- | HOU paGoThlL.
TAJIbHBIX XUMHUYECKHUX MOHSITHH U 3aKOHOB YMeTb: caMOCTOSITE/IbHO COCTABJISTh IJIaH UCCJIeJOBAaHUS

BJIaAETb: HaBbIKaMHU IIOKWCKa, KPUTUYECKOI'0O aHaJ/In34a, 0606I.L[eHI/IH N CUCTEeMATHU3a-
1197951 Hay‘{HOI‘/JI I/IHCl)OpMaU,I/II/I, ITOCTAHOBKH ueneﬁ Hccjieag0BaHUA H Bbl60pa OIITH-
MaJIbHBIX HyTeﬁ U METOJ 0B UX NOCTHXEHHUA.

OIIK-3.C. Cnoco6HOCTb UCNO/Ib30BATh METO/bI peru- YMeTb: NpoBOJUTb MaTeMaTH4YeCKyl) 00pabOTKy (PHU3UKO-XMMHUYECKUX [aHHBIX,
CTpaLUM U 06pabOTKU pe3yIbTaTOB IKCIIEPUMEHTOB, B 0606111aTh NOJyYeHHbIE Pe3y/IbTATHI.

TOM 4HCJI€e, 10JIyYeHHbIX HA COBpEeMEHHOM Hay4YHOM 0060-

pY/lOBaHUHU

CIIK-6.C. Cnoco6HOCTb NPUMEHSTb 3HaHUE TeopeTHye- 3HaTh: TeOpeTHYECKHE OCHOBBI, IPAaKTUYECKHEe U MEeTO/0/10rHYecKrue 0COGEHHOCTH
CKUX OCHOB COBPEMEHHBIX METO/I0B UCC/Ie/J0BAaHUSA CO- MEeTO/I0B MCC/Ie/lOBaHUsI HEOPraHMYeCKHX BeleCTB.

CTaBa, CTPYKTYPhI U CBONCTB HEOPraHWYECKUX BEL|eCTB U | YMeThb: BbIOGpaTh yCJI0BUS NPOBeJeHUs UCCIeOBaHUSl UCXOJd U3 MeTOoZo0Jornye-
MaTepHaJioB, OCHOBHbIX IPUHLIUIIOB paboThl NPUOGOPOB CKUX 0COOEHHOCTe!N MeTo/1a, HOATOTOBUTh 06pasel] K aHaJIU3y.

JUIS1 TPAaMOTHOT0 BbI6Opa MapaMeTpOB NPOBe/leHUs 3KC- | BageTs: mporpaMMHbIM o6ecliedueHUeM MeTO/I0B UCCIe0BAHMUSL.

IepUMeHTa, METO/0B PerucTpanuy, o6paboTKU U UHTED-
npeTaluy N0JyYeHHbIX pe3yJIbTaTOB

6. 06'beM JUCLUIIJIMHBI B 3a4€THbIX €IMHUIAX C yKa3aHUEeM KOJIMYeCTBa aKaJleMUYeCKHX U1 aCTPOHOMUYECKHUX YaCOB, Bbl/leJIeHHbIX HA KOHTAKT-
HY!0 paboTy 00y4alolUXCcs ¢ IpenojaBaTesieM (M0 BUAAM yUeOHbBIX 3aHATUM) U HA CAMOCTOSITE/IbHYI0 Pab0oTy 00y4YaroLUXCS:

06sem ducyunauHbsl (Modyas) cocmasasiem 4 3auemHbix eQuHUYbL, 8ce2o 144 uaca, uz komopwix 102 yaca cocmasassem KOHmMakmuas paboma cmy-
denma ¢ npenodasamesem (90 yacos - 1abopamopHble 3aHIMUS, 6 YACO8 — 2pYNNO8ble KOHCY/1bmayuu, 6 4aco8 — NPOMEHCYMO4HbIl KOHMPO/b ycne-
gaemocmu), 42 yaca cocmas.isiem camocmosime/abHas paboma cmydeHma.

7. BxoaHble TpebGOBaHMUS [IJI1 OCBOEHUS AUCLHUIIJIMHBI (MOAYJIs1), TpeJiBaApUTEbHbIE YCIOBUS.
O6yuaromuics go/KeH
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3HaTh: MaTepuaJ 061X KypcoB o Heopranuieckoi XuMuu, AHanuTH4eckod xuMui, O61ieid prusrke, MaTemaTuyeckoro aHaausa, Kpucrasnio-
xuMuHy, PU3ndecKor XMMHUU U MaTepHall creliKypca BBegeHue B crieninaiM3anuio «kHeopraHudeckas XUMHUsI».

YMeTb: 06pabaThiBaTh M0JIy4YeHHBIN 9KCIIEpPUMEHTAJbHO MaTepHraJl, UCII0Jb3ys 3HaHUS, ToJIy4YeHHble B Kypcax AHaJIUTHYeCKOoU xuMuy, O611eit
¢u3uky, MaTeMaTU4eCKOT0 aHa/IU3a.

BiiapgeTh: cOBpeMeHHBIMU NIpe/ICTaBJIeHUSIMU O CTPOEHUHN TBEPABIX Tes U GyH/JaMeHTaJIbHbIMU 3aKOHOMEPHOCTSIMU NPOSABJIseHUA PU3UIECKUX
CBOMCTB.

8. Cozep:kaHUe AUCHUIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMeHoOBaHMe M KpaTKoe cogep- | Bcero B TOM uucie
»KaHMe pa3/esioB U TeM AUCLUILIN- | (4achl) N
HbI (MO/y151) KoHTakTHas pa6oTa (pa6oTa BO B3aUMOJelCTBUH C Ipeno- | CamocTosTe/IbHasA pa6o-
Ay 1A}, JAaBaTeJsieM), 4achbl Ta 00y4Yamuierocs, 4achol
. Y3 HUX Y3 HUX

¢dopma npomekyTOUYHOM aTTeECTA-
MU 110 JUCHUIIHHE (MOLYJII0) . o Y4eb6HbIE 3aHA- Bcero 5 Bcero

. © ; 3 THS, HallpaB- & = o

=~ o T an ~ = E (<)

= N S Ch= JIEHHbIE Ha MPo- o © Q.

T T = s = = X T

2 E =B % ~ S s BeJeHUe TeKy- T oo % E

x & ) m 5 S 2 | wero kouTpoas 2 S

=2 |E5 |28 |EE s = 5 =

5 S 5 2 = = = L;)’ yCneBaeMocTH, S E = §

I T 2 25 = Z NpPOMEXYTOYHOMN B o

m o m & ~ © ~ X aTTeCcTaluu m = E o
Tema 1. PeHTHreHoBCKHEe MeTO bl Mc- | 31 18 1 19 6 6 12
cJle[JOBaHUs.
Tema 2. TepMuyeckue MeTO/ bl aHA- 16 9 1 10 3 3 6
Ju3a
Tema 3. UK-cniekTpockonus 16 9 1 10 3 3 6
Tema 4. * 3agayva 1. 25 18 1 19 3 3 6
Tema 5. * 3agaya 2. 25 18 1 19 3 3 6
Tema 6. * 3agava 3. 25 18 1 19 3 3 6
[IpoMexxyTO4Had aTTecTauusd 3auem | 6 6 6
HToro 144 90 6 6 102 42
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* Jlns KaXKA0T0 MIIJIOMHUKA HayYHbIA PYKOBOIMTEJb BbIOMpPAET TPU 3aJja4H U3 6 NPeAJI0KeHHbIX, Hanb0Jiee COOTBETCTBYIOIME BbINIOJHSIEMOMN
CTYZleHTOM Hay4HO-UCC/Ie/J0BAaTEeIbCKON pab0Te U3 CIMCKA, IPUBEAEHHOT0 HUXKE.

1. YpenbHad mioiaab NOBEPXHOCTH.

2. UccnenoBaHue 3/1eKTPOHHBIX IIEePEX0/I0B B MOJYNIPOBOJHUKOBBIX HAHOYACTULIAX.

3. MeTon Macc-CIeKTpOMETPUH B HEOPTaHUYeCKOW XUMUH.

4. DNneKTpOHHAsA MUKPOCKOIIUS U 3JIEKTPOHHAs AU PpaKLUsl.

5. MarHuTHbIE METO/bI.

6. OnpeesieHrMe XMMUYECKOTO COCTaBa BEIECTB.

9. O6pasoBaTe/ibHbIE TEXHOJIOTUU:
-IpUMeHeHHe KOMIIbIOTEPHBIX CUMYJISITOPOB, 06pab0TKa JJaHHBIX HA KOMIIbIOTEPAX, UCI0JIb30BaHHE KOMITbIOTEPHBIX IPOTPaMM, YIIPaBJI s1-
I0IUX pU6OpaMu;
-MCII0JIb30BaHHE CPEJICTB AUCTAHI[MOHHOT'O COMPOBOXKAEHUS Y4eOHOTO MPOollecca;
-Iperno/iaBaHue JUCLHUILINH B $opMe aBTOPCKUX KYPCOB 110 IporpaMMaM, COCTaBJIeHHbIM Ha OCHOBE pe3yJIbTaTOB MCC/IeJ0BaHUN HAyYHBIX
mkoJs MI'Y.

10. Yue6HO-MeTOAMYECKHE MaTepHaibl [JIs1 CAMOCTOSATEIbHOW paboThI 10 AUCLUILJIMHE (MOLYJII0):
[ToBTOPUTBH KypC ek «MeTo bl HCCIeJOBAHUS HEOPraHMYeCKHMX MaTepHuaJoB», KOTOPbIA UMeeT 3J1eKTPOHHYI0 BEPCUIO 15 Ipe3eHTaLu K.

11. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOH M BCIIOMOTATEJbHON yUeOHOM JIUTEPATYPHI KO BCEMY KypCy
OcHOBHas JiMTEpaTypa

Bect A. Xumus tBepaoro tesa. Teopus u npusioxeHus. Mocksa. Mup. 1988

Erynos B.Il. BBesenue B Tepmudecknit anaans. Mocksa. Mup. 1996

[llectak f. Teopua TepMmuyeckoro aHaausa. Mocksa. Mup. 1987

Hakamoto K. UK-ciekTpbl u criekTpbl KP HeopraHndeckrux ¥ KOOpAMHALMOHHBIX coeilMHeHrn. MockBa. Mup. 1991
[lentuH 10.A., Kypammuna I'"M. OcHOBBI MoJIeKyIIpHOM crieKTpocKonuu. MockBa. Mup. 2008

KpacHos K.C., Bopo6weB H.K., F'ogneB U.H. u ap. Pusnyeckas xumus. B 2 kH. KH. 2. dsiekTpoxumus. XuMUuecKas KHHeTHUKa U KaTasus: Y4eo.
Juis By30B. MockBa. Beiciias mkosa. 1995

BaiipamoB B.M. KaTtanus / Y4. nocobue ajs cTyj,. XuMu4d. pakyabTeToB By30B. MockBa. 2000

Cokousibckuii /1.B., [Ipy3s B.A. BBeieHre B TeOopHI0 reTeporeHHOro Kataausa. MockBa. Beiciiada mkoJsia. 1981
[TenTuH 10.A., Bunkos JI.B. ®usndeckre MeTo bl Uccae0BaHUsA B XUMUU. MockBa. Mup. 2009

0 CyspaneB W.II. PU3MKOXUMUSI HAHOK/IACTEPOB, HAHOCTPYKTYP M HaHOMaTepuasioB. MockBa. KomKnura. 2006

5
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11.Cupgopos JI.H., Kopo6os M.B., ’KypassiéBa JI.B. Macc-cnekTpasibHble TEpMOJUHAMHUY€ECKHE HUccaeoBaHus. MockBa. U3a-Bo MI'Y. 1985

12.CemenoB I'. A., Hukousaes E.H., ®panuesa K.E. [I[pumMeHeHne Macc-ClieKTpOMeTpPUM B HeOpraHU4yeckoi XuMuU. JleHuHrpaz. 1976

13.Tomac I',, Topungxk M./JI. [IpocBednBaronjas 3JieKTpOHHAsA MUKPOCKONIMA MaTepuaioB. MockBa. Hayka. 1983

14. /. CneHc. dKCcniepuMeHTa/IbHAsA 3JIeKTPOHHAsi MUKPOCKOIIMSA BbICOKOTro pa3peuieHud. Mocksa. Hayka. 1986

15.Cunrto /I, OukaBa T. AHasMTHUYeCKas NPOCBeYMBalolas 3JIeKTpOHHast MUKpockonus. MockBa. TexHocdepa. 2006

16. Williams D.B., Carter C.B. Transmission Electron Microscopy. NY and London. Plenum Press. 1996. I-1V

17.Topenuk C.C.,, CkakoB 10.A., Pactopryes JI.H. PenTrenorpadpudeckui ¥ 3J1eKTPOHHOONITUYECKHU aHaiu3. MockBa. MUCuC. 1994

18. Kapsinn P. Marnetoxumus. MockBa. Mup. 1989

19. Kanunnukos B.I'., PakuTuH 10.B. BBeieHre B MarueToxuMui. MeTos, CTaTU4eCKOM MAarHUTHOW BOCIPUMMYHUBOCTU B XMMUU. MocKkBa. Mup.
1984

20.BoHcoBckuit C.B. Marnetusm. MockBa. Hayka. 1971

21.Tomncon M., Yonuu /I.H. PyKoBOZCTBO 10 CHEKTPOMETPHUYECKOMY aHA/IM3y C UHAYKTUBHO-CBSAI3aHHOM I1a3Mou. Mocksa. Hegpa. 1988

22.BacunbeBa U.E,, lllabanoBa E.B., BacunbeB U.JI. [luarHoctuka matepuaJsioB. Mocka. Mup. 2001.

23. laBb1ioB A.A. UK-cieKTpocKonus B XMMUU IOBEPXHOCTH OKMCI0B. MockBa. Hayka. 1984

Jlono/IHUTE /IbHASA JINTepaTypa

Kosb6a JI.M., TpyHoB B.K. PentrenodasoBniii aHaiu3. MockBa. U3a-Bo MI'Y. 1976

Kypc ¢usunveckoit xumuu. 'epacumoB fA.U. MockBa. Xumus. 1973

Cuenko M, [IneiH P., Xectep P. CTpykTypHas Heopranundeckas xumusa. Mocksa. Mup. 1968

Yxanos [0.U. OnTryeckue cBOKWCTBA NOJyNpOBOAHUKOB. MockBa. Hayka. 1977

Xupiu [1., XoBu A., HukosicoH P., [Iauwu /I, Yasian M. JieKTpoHHasd MUKPOCKONIKWSA TOHKUX KPpUCTa/LI0B. MockBa. Mup. 1968

HHTepHeT-pecypchl

1. llpodeccruoHaIbHbIE TOMCKOBbIE CUCTEMBL.

2. basza ganHbix NIST Chemical WebBook (http://webbook.nist.gov/chemistry/).

3. Basbl laHHbIX, ”HGOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CUCTEMbI, UHTEPHET-PECYPCHI:
— http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi baza gannbix AIST
— http://webbook.nist.gov/chemistry/ baza ganubix NIST

4. TlpodeccruoHa/bHbIE TOUCKOBbIE CUCTEMBI:

— http://www.physchem.chimfak.rsu.ru/Source/special/magnetochem_1.html

— http://www.chem.msu.su/rus/teaching/kazin/kazin.pdf

5. UnTepHeT-pecypc http://www.fnm.msu.ru/main.php?topic=11&show=29
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e MaTepuasbHO-TEXHUYECKOE 0becrieyeHe JUCLHUIIMHBI - TPUOOpBI M COOTBETCTBYIOIEEe UM IPOrpaMMHOe obecnieyeHue (1o TeMaM):

1.PentrenodaszoBbiii aHanu3. UHguupoBaHue JudpaKTOrpaMMbl COeJUHEHUS, KPUCTAIU3YIOLEerocs B KyOM4eCKOU CUHTOHUHU
[IporpammHoe obecniedyenue: WinXpow (nporpammubii nakeT STOE), [IpodeccuonanibHblie noruckoBble cucTeMbl PC PDF-2.

2. TepMHUYecKue MeTO/ bl aHAIU3a

[IporpammHoe ob6ecnieyenHue Proteus npub6opos STA 409 PC Luxx, QMS 403 CF Adlos, DIL 402 C (NETZSCH-Geratebau GmbH, 'epmaHnus).
3. UccnenoBaHue peaKIMOHHOM CIOCOOGHOCTH MOBEPXHOCTH TBep/bIX BellecTB MeTooM UK cnekTpockonuu

[IporpamMmmHoe o6ecnieyeHre NK-®ypbe cnekTpoMeTpa; nporpaMmma o6paboTku cnekTpoB PeakFit; mporpamma 06paboTku AaHHbIx Origin.
4.. UccnenoBaHNe KPUCTAIIMYECKOU CTPYKTYpPbl HEOPraHUYeCcKux coeiuHeHun MeTonoM UK-cnekTpockonuu.

[IporpammHoe o6ecnieyeHre UK-®ypobe cnekTpomeTpa Spectrum 5.0.1 uiu nocsieyrouye BEpCUU; MPOrpaMMbl /il IOCTPOEHUS CIIEKTPOB
(na Be160p) Origin, MS Excel, ACD Freeware (6ecniatHas), OpenOffice Spreadsheet (6ecniaTHas); TekcToBble pefgakTopbl MS Word uin
OpenOffice TextDocument (6ecniaTHas).

5. OnpejenieHue yAebHOU MJIOLIAIU IOBEPXHOCTU Y XUMUYECKHUX CBOMCTB IOBEPXHOCTH BBICOKOAUCIIEPCHBIX OKCH/I0B METAJLJIOB
[IporpamMHoe obecniedyeHue npubopa Chemisorb 2750 (Micromeritics); nporpamma 06pa6oTku cniekTpoB PeakFit; nporpamMmma o6pa6boTku
AaHHbIX Origin.

6. UccieqoBaHue 3/IeKTPOHHBIX IEPEX0/A0B B MOJyIPOBOJHUKOBBIX HAHOYACTULAX

[IporpammHoe o6ecnieyenue npubopa Cary50 (Varyan); nporpamMa o6pa6oTku ciekTpoB PeakFit; nporpamMmma 06pa6oTku gaHHbix Origin.
7. MeTopn Macc-ClIeKTPOMETPUH B HEOPTaHUYeCKOW XUMUHU

[lakeT nporpamm Origin unu Exel gy npoBeieHUs 06pabOTKMU 9KCIIEPUMEHTAbHBIX IaHHBIX U TOCTPOEHUS rpapriecKUuX 3aBUCUMOCTEH.
[IporpamMma o 06paboTKe pe3y/IbTaTOB IKCIIEPUMEHTOB 10 U30TONNHOMY 0O0MeHY, pa3paboTaHa COTPYAHUKAMU UHCTUTYTA KaTaJlu3a UM.
Bopeckosa CO PAH.

8. JJIeKTpOHHAss MUKPOCKOIUS U 3JIeKTPOHHAsA AUPpaKyus

[IporpamMmMHoe o6ecnieyenue: http://cimewww.epfl.ch/people/stadelmann/jemswebsite /jems.html

(P.A.Stadelmann. EMS - a software package for electron diffraction analysis and HREM image simulation in materials science, Ultramicrosco-
py, 1987, v.21, p.131-146.)

[IpodeccroHanbHble moruckoBblie cuctembl PDF2 ICDD.

8. MarHuTHbIe U3MepeHUS

i npoBeieHHs U3MepEHUH - OpPUTHHAJIbHbIE IPOTPaMMbl, pa3paboTaHHbIe B IPyIIie MarHUTHbIX U3MepeHui: Igorek.exe;
Magnetometria.exe; Measure-ments.exe

1l MHTepnpeTalnyMu JaHHbIX - nakeT nporpamMM ¢upmsl OriginLab Corporation, Microsoft Excel, unu nogo6Hsle.

12. fI3bIk IpenojaBaHus — pyCCKUU

13. [IpenogaBaTenu: K.X.H., fou,. lllatanosa T.b., k.X.H., fou. PozoBa M.I',, k.x.H., fo1. KosecHuk U.B., k.x.H., fou. BacuabeB P.B., A.x.H., npod. PymsH-
nesa M.H., k.x.H., fo1. boaTanun AU, k.x.H, gou. Mazo I".H., a.x.H., npod. KHoTbKO A.B., unx. Envcees A.A.
7
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q)OHAbI OL€HOYHBIX CPEACTB, H806XOAI/IMbIe AJIAA OEHKH! pe3yJ/IbTATOB 06yqel-ma

O6pa3ubl OL€EHOYHBIX CpeACTB AJId TEKYyIEero KOHTpPOJId YCBO€HHUA MaTepUuaJia 1 HpOMeHCYTO‘{HOI‘/JI aTTeCTalluHu - 3a4eTa. Ha 3aueTte IIpoBepAeTCAd
AOCTHXEHHE IPOMENKYTOYHbIX HHAWNKATOPOB KOMHeTeHL[I/If/Il, nepevrcji€HHbIX B m.5.

COMCOK 3aJJaHUi AJ1 IPOBeAeHHs TeKyIleld aTTecTaluu

1.1. PentreHo¢a3oBblil aHA/IU3
OTueT B popMe TabUIbI C pe3ysibTaTaMHu (pa3z0BOro aHA/IN3a U, eCJIM BO3MOKHO, KOJIMYECTBEHHOI'0 aHaJIU3a C UCI0Jb30BaHUEM KOPYH/OBBIX YH-
ceJl.
1.2. UnpunpoBaHue JUPpPaKTOrpaMMbl COeJUHEHHUS, KPUCTAJIUM3YIOLEerocs B KyOM4eCKOU CHHTOHUU
OTueT B popMe Tab/IMLbI C pe3yibTaTaMU HHAMLUPOBaHUA — ¢paitia, copMmupoBaHHoro nporpaMmmoit WinXPow c pamvpenueM .Irf.
2. TepMuyeckre MeTO/bl aHAIU3A
Jlns okcasaTa KaJabLUsl OObSICHUTh IPOUCXO0XKAEeHMe NUKOB Ha TepMOrpaMMe NIpU MPOBeJAEHUU aHa/u3a B OKUC/IUTEJbHON U UHEPTHOM aTMocde-
pe. PaccuuraTh ruapaTHOe YUCII0, ONIpeLle/INTh TeMIepaTypbl Hayasa MpoLeccoB, pacCYATATh KOJMYECTBO TEIJIOThI NpoueccoB. [Ipoananusupo-
BaTb TEPMOTPAaMMbl, IOJy4YeHHbIe DY BapbUPOBAaHUHN YCJAOBUM aHa/M3a OKcajlaTa KajJblLUA (CKOPOCTH Harpea, aTMocdepbl, HABECKH 00paslia,
CTeleHU roMOoTreHU3aluu 06pa3ia), 06’bsICHUTb 3aKOHOMEPHOCTU M3MEHEHHUS BU/la TEPMOrpaMM NIpU U3MEHEHUHU YCJIA0BUM NIPOBeleHHUs aHa/lu3a.
CooTHeCcTH IMKH HA MacC-CIEeKTpax € NpoLeccaMy, MIPOUCXOAALUMH P HarpeBaHUHU pa3/IMYHbIX HEOPraHUYeCKUX BelllecTB. [I[poananusnupoBarth
noBeJleHue JUIaTOMeTPUYeCKUX KPUBBIX B 3aBUCUMOCTH OT YCJIOBUM IPOBE/IEHUS aHA/IM3a Ha IpUMepe OMOKepaMUYeCKUX MaTeprUaJsioB.
3.1. UccneoBaHUe peaKLIMOHHOM CIOCOOHOCTH NOBEPXHOCTH TBep/bIX BellecTB MeTo0M MK ciekTpockonuu.
Jlis aTTecTauuu CTyleHThI IPeJOCTaB/SIOT OTYET 110 IIJIaHY.
1) Bosmoxknoctu UK-cnekTpockonuu npu u3ydeHuH B3auMO/IENCTBUU TBEP0E TeJO — ras
1.1. UccnenoBaHue aficopOLMU ra30B U XMMUYECKUX PeaKLUi a/copbaTOB HAa MOBEPXHOCTH TBEP/bIX BELECTB
1.2 AHasM3 aKTUBHBIX [IEHTPOB Ha IOBEPXHOCTU

2) ObocHOBaHME BbIOOpPA METOAUKU U3MEPEHU I
3) dkcnepuMeHTa/IbHAsA 4YacCTh

3.1. XapakTepUCTUKHU Tpubopa

3.2. Onucanue obpasua

3.3. [Ipo6onoaroToBKa

3.4. 3mepeHue GOHOBOrO cieKTpa

3.5. U3MepeHHe cieKTpOB 06pa3ija B KOHTPOJIUMPYEMBIX YCJI0BHUSAX (cocTaB ra3oBoi ¢asbl, TeMIepaTypa)
4) O6¢cyx/aeHue pe3ysbTaTOB

4.1. OTHeceHue nukoB B UK-cnekTpax o6pasua
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4.2. CpaBHeHHE BOJIHOBBIX YHCeJ KOJIeOaHUN MOJIEKYJ B Ta30BOM ¢a3e (110 6a3e JaHHbBIX) U MOJIEKYJI, aICOPOUPOBAHHBIX HAa TOBEPXHOCTHU
TBEPZOro BelllecTBa
4.3. [losnyko1M4eCcTBEHHBIM aHA/IM3 KOHLLEHTPaL WU aZcCOPOUPOBAHHbBIX MOJIEKY.JT
5) BeiBozbI
5.1. XapakTep afcopOLUH HcCle0BaHHbIX ra30¢$a3HbIX MOJIEKYJI HA TOBEPXHOCTHU BellleCTBa MPU AAHHbIX YCI0BUAX (MoJIeKyJisipHas / Aucco-
Ma-TUBHas)
5.2. XapakTepu3anus akTUBHbBIX LlEHTPOB Ha IOBEPXHOCTH BelllecTBa (CuJa aAcopOLUY — Ka4eCTBEHHO, a/iCOPOIMOHHAs eMKOCTb — MTOJIYKOJIU-
Yye-CTBEHHO)
5.3. CxeMa BO3MOKHbIX XUMHUY€ECKUX NIpeBpalleHU ! a/[cOpOUPOBaHHBIX MOJIEKYJI Ha TIOBEPXHOCTH BelleCTBa
3.2. UccnenoBaHve KpUCTA/IIMYECKOW CTPYKTYPbI HeOpraHW4YecKux coeguHeHn MetogoM UK-cnekTpockonum.
[locne BoINO/IHEHHWS 3a/1a4¥ CTY[E€HTHI IOJIy4alOT CIEKTPblI K3MEPEHHBIX UMY COeIMHEHUN B BU/ie [IBYXKOJOHOYHbBIX $paiioB. [lyis aTTecTaluy UM
Heo6X0AUMO HanucaTb oTyeT (7-10 cTpaHull), KOTOPbIM JOKEH UMETD CAeAYIOIUHN JIaH.
1. BosmoxHocTu UK-cnekTpockonuy nNpy aHa/lv3e BellleCTB U MaTepruaJsioB
1.1. CTpyKTypHbIH aHA/INU3 KPUCTAJIMYECKUX MOAUPUKALIMK HEOPTraHUYECKUX COeITUHEHUN:
1.2. AHanu3 Kosie6baHUM 3a/JaHHOW U30JIMPOBAaHHOU IPYNIbl aTOMOB™ ¢ TOUKU 3pEHHUS TEOPUH IPYIII
1.3.  [lo3uLMOHHBIN aHAIX3 KOJIeOaHUW 3aJAHHOU FPyNIbl aTOMOB* B KPUCTAJIMYECKUX SYeMKax KaJbLIUTa U aparoHUTa
2. 06ocHOBaHHUE BbIOOpA METOAUKU U3MEPEHUN
3. JKcrnepuMeHTaJibHas 4acThb
3.1. XapakTepucTUKHU npubopa
3.2.  Onucanue o6pa3ioB
3.3. IloAroToBKa K U3BMEPEHHUAM
3.4. H3mepeHuHe POHOBOTO ClIEKTpa
3.5. H3mepeHue cneKTpoB 06pas3I0B
4. 06cyxJeHUe pe3yJbTaTOB
4.1. OTHeceHMe MUKOB B CIIEKTPaX 06pasI0B
5. BbIBoAbI
*UMeeTcs B BUZly HeOOJIbLIas MOJIEKYJIAa WA UOH, NTOJIO)KEHWE KOTOPOX B KPUCTAIJINYECKOW CTPYKTYpe UCCIeAYIOT CTYA€HThI IPU BbINOJHEHUHN
3ajauu. Hanpumep, rpynna CO32- B CTPyKTypax KajJbLiUTa U aparoHUTa.
4. OnpefiesieHre yAeJbHOM NMJIOLAAY IOBEPXHOCTH U XUMHUUYECKUX CBOMCTB NOBEPXHOCTU BBICOKO/JUCIIEPCHBIX OKCHU/I0B METAJLJIOB.
1. PacueT yaesibHOM NJIOLIAAM IOBEPXHOCTH 06pa31ia U3 NOJIyYEHHbIX 3KCIIEPUMEHTAbHbIX JJaHHbIX.
2. PacueT kosimyecTBa BO/I0PO/ia, OTJIOLIEHHOTO B X0/le BOCCTAHOBJIEHUSI OKCU/]A MeTaslJa.
3. OnpepesieHre NPOMEXKYTOYHBIX U KOHEUHOT' 0 MPOAYKTOB PeAaKIIMU BOCCTAaHOBJIEHUS.
4. PacyeT KOJIMYeCTBa KUCJI0PO/a, XeMOCOPOUPOBAHHOT0 HAa MOBEPXHOCTU BBICOKOAUCIIEPCHOTO OKCH/Ia MeTaJLa.
5. PacyeT 06111ero 4rcsia KUCJAOTHBIX LIEHTPOB Ha MOBEPXHOCTHU BBICOKOJHUCIIEPCHOTO OKCH/1A MeTaslla.
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6. OnpejesieHue 10U CIAObIX, CPeJHUX, CUJIbHBIX KUCOTHBIX LIEHTPOB.
7. OTHeceHHe MUKOB Z,eCOPOIIMY aMMHaKa K KOHKPETHOMY TUIy IOBEPXHOCTHBIX LIEHTPOB.
8. 0popmsieHue oTyeTA.
5. UccenoBaHue 3/1eKTPOHHBIX IEPEX0/0B B OJIYIPOBOJHUKOBBIX HAHOYACTHULAX.
[TocTpoUTBb CEKTPHI NOTJIOLEeHUs 06pa3iia KBAHTOBBIX TOYEK B CIEKTPAa/IbHOM U 3HEepreTUYeCKOH Kalax. PaccuuTaTb OCHOBHBIE XapaKTepPUCTU-
KU 3KCUTOHHOrO nepexo/ia (moJioxkeHue MakKCUMyM, yIIMPeHHe, ONTHYECKYIO JIOTHOCTB). [[pUBecTH pe3y/ibTaThbl pacyeTa pa3MepoB, OTHOCH-
TeJIbHOM AUCIIepCUM Pa3MepOB, KOHLEHTPAL U1 KBAHTOBBIX TOYEK.
6. MeTo/, Macc-ClIeKTPOMETPUM B HEOPraHUYeCKOM XHUMUU.
1) [IpoBecTH BKJIOYEHHE IPUOOPA U OCYLECTBUTh POKYCHPOBKY MOHHOTO MYYKa, UCI0JIb3ysl MacCC-CIEKTP MapoB U30TONOB PTYTH.
2) [lepekIOYUTHCA HA JUalla30H U3MepeHus Jerkux Mosieky. (10 -50 a.e.M), npoBecTH A0NOJTHUTENbHY0 GOKYCUPOBKY M IPONKCATh Macc-
cunekTp. [IpoBectu naentudukanuio Mmosekysa CHs, H20, N2, CO, O2, CO2.
3) Ucnonib3ys cMcTeMy HalyCKa, IpOaHaJIU3MpPoOBaTh ra3 u3 6asnona (Ar, N2, 02) Ha cogepxkanue npumeceit (H20, N2, 02, CO2)
4) TlpoBecTH CbeMKY 3aBUCUMOCTH UOHHOTO TOKA OT TeMIIEPATYPbl U BpEMEHH JiJIsl yKa3aHHbIX HOHOB
5) [IpoBecTH 06pabOTKY MOJYYEHHBIX 3aBUCUMOCTEN B COOTBETCTBUH C UMEKLIENCSI METOAUKOM.
6) Ha ocHoBaHUH 06pabOTKHU 3KCIIepUMEHTA/IbHbIX 3aBUCUMOCTEHN MPOoBeCTH pacdyeT AH %up (3aa4a a) yKa3aHHOIO BelllecTBa.
7) Ha ocHoBaHMH 06pabOTKU 3KCIIEpUMEHTA/IbHBIX 3aBUCHMOCTEN MPOBECTU pacuyeT OTHOCUTEJIbHOTO coJiepxkaHus Mosiekys 160180 (f34) U co-
JepkaHus usotona 180 (o18) M0 COOTHOIIEHHWIO UHTEHCUBHOCTEN HOHHBIX TOKOB € 32, 34 u 36 a.e.M.. [losiyyeHUe sKCIepUMeHTaIbHOW 3aBU-
CUMOCTH MOHHBIX TOKOB KUCJIOPO/Ia OT TeEMIlepaTypbl NPU NPONYCKaHHUU ra3oBoi cMecu 02/Ar Haf, CJI0XKHBIM OKCU/IOM.
8) locTpoeHue 3aBucKMMOCTeH f34 M 18 OT BpeMEHU U TeMIlepaTypbl. AMPOKCHMAaL U N0JIyYeHHbIX 3aBUCUMOCTEN TeOpeTUYeCKUMU KPUBbI-
MU C LleJIbI0 YCTAHOBJIEHUS XapaKTePUCTUK KUCJI0pOJHOro o6MeHa (k03¢ PrumeHTOB 11U Py3UMn U 3HEPTU aKTUBALMH).
7. QJIEKTPOHHAsI MUKPOCKOIIHS U 3JIeKTPOHHAs JUPpaKIHs.
[IporHAMLIMpPOBaTh AUPAKTOrpaMMy U3BECTHOI'O BELECTBA N0 CJeAylleld cXeMe:
1. U3MepUTh HECKOJIbKO BeKTOPOB OP He siexkalux Ha OZJHOM NPSIMOM, HAUTH OTHOLIEHHUE UX JIJIMH U COOTBETCTBYIOIIUM pediekcaM NpUMu-
caTb Npo6GHbIe
nHaekcol hkl
2. U3mepuTb yrosa Mexay BekTopamu OP v npunvcaTb 3TUM BEKTOpPAM 3HAKU U UH/EKCHI B COOTBETCTBHUU CO 3HAYEHHUEM YTJIa.
3. HaliTu BEeKTOpHOE NpoU3BeZileHUe ITUX BEKTOPOB, KOTOPOE aeT HallpaBJieHHe pacnpoCTPaHEHUS 3JIEKTPOHHOTO My4yKa (0Cb 30HBbI).
4. B COOTBETCTBUU C MH/EKCAMU OCH 30HbI U NpeJojiaraeMoi CMMMeTpUel KpUcTasljla NpunucaTb uHAeKchbl hkl ocTasbHBIM NATHAM Ha
3JIEeKTpOHOrpaMMe.
8. MarHuTHbIe U3MepeHUs
[lo pe3ysibTaTaM U3MepeHUH, MOJIyYeHHbIX C TOMOIIbI0 MeToa Papaziess, TPOU3BECTH pacieT HAMAarHUYEHHOCTH U KOIPIIUTUBHOW CUJIbI IS
deppoMarHeTHKOB, ¥ pacieT MarHUTHOW BOCIIPUKMMYUBOCTH /ISl lUa- U MapaMarHeTUKOB. B oTyeTe npuBecTH NeTJU rucrepesuca ajs ¢peppo-
MarHeTUKOB U 3HAaYeHHS MarHUTHOW BOCIPUMMUYMBOCTH ISl IUa- U TapaMarHeTUKOB. Pe3y/ibTaThl U3MepPeHHUH MoJTy4YeHHbIe C TOMOIIbI0 UHAYK-
IJMOHHOT'0 MarHeToMeTpa
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NpeJ/ICTaBUTh B BU/le TEMIIEPAaTyPHOH 3aBUCUMOCTH KOMIIJIEKCHOM MarHUTHOM BOCHPUUMUYMUBOCTH. [1o XapakTepy 3aBUCUMOCTHU ONpPeAeIUThb THII
MarHMTHOI0 MaTepHuasa. CaesaTh BbIBOABI O CBSA3U MOJIyYeHHBIX pe3yJIbTaTOB CO CTPOEHUEM HCC/IeJOBAHHOTO BellleCTBa.

9. OnpenesieHHe XUMUYECKOTO COCTaBa ob6pasna Mmetogom AIC

1) OnpeneneHue npezesia o6HapyKeHHSI KOHKPETHOT0 3JIEMEHTA MPU 3a/JaHHBIX YCJIOBUSIX MPOBE/IEHUS aHAIK3A.

2) HaxoxaeHue KOJIMYeCTBEHHOT'O CO/lep>KaHus 3/IEMEHTOB C NOMOILbI0 YCTAaHOBJIEHHBIX TPEJBAPUTENBHO I'PAAyUPOBOYHBIX 3aBUCUMOCTEH.

3) Hanucanue oT4yeTa 0 NpoBeJleHUH aHAIU3a.

4) AHa/1M3 BO3MO>XHOCTHU BO3HUKHOBEHHUS OUIMOOK NPU BbINMOJHEHUH aHaA/IU3a.

IlepeyeHb BONIPOCOB K 3a4eTy:

1.1. PeHTreHo¢$a30BbIi aHAIHN3

KakoB cniekTpasibHbI{ COCTaB PEHTI€HOBCKOTO U3J1y4yeHUus?

OT yero 3aBUCHUT JJIMHA BOJIHbI PEHTI€HOBCKOT'0O U3JIy4YeHud?

Kak Bn1useT Bb160p MaTepuasia aHO/ia HAa BU/JL peHTTeHOTPaMMbl?

3akoH bparra-Bysibda.

Kakue pakTopbl BAUAIOT Ha M0JI0’)KEHHE U MHTEHCUBHOCTb JIMHUM Ha peHTreHorpaMmme?

Bassl peHTreHorpadpuveckrx AaHHbIX. OCHOBHbIE K/IIOUeBble NapaMeTPhI AJis IOMCKA COeJUHEHUM B aBTOMaTUYeCKOM peKUMe.
Kakue KpUuTepuu MOXHO UCNOJIb30BaTh A1 $a30BOro aHa/In3a CMeCH BellecTB?

1.2. UaagunupoBaHue Ju$paKTOrpaMMbl COeJUHEHUS, KPUCTA/IJIU3YIOLIErocs B KyOU4eCKOM CHHITOHUHU

Kakune aHanuTtuyeckre GQyHKIIMU UCNIOJIb3YIOTCA [J1S1 OMcaHUsl npoduis pedieKcoB Ha peHTreHorpamMmme?

Uupexcel Musiepa. @opMmyJia, CBA3bIBAKOLIAA MEXKIIJIOCKOCTHBIE PAaCcCTOSAHUA UHAEKChl Muiepa.

Kakue TUNbI [EeHTPUPOBKU BO3MOXKHBI B KyOMYECKOU CUHTOHUU?

AHanu3 noracaHui no pesyJibTaTaM UHAULIMPOBAHUS U ONIpe/ieJieHUe e HTPUPOBKU KyOHUUeCKOM 3/1eMeHTapHOM TUYeNKU.
KpuTeprnu npaBUJIbHOCTY UHAULUPOBAHMUS.

2. TepMuyecKue MeTOAbl aHA/IU3A

1. [I[peumMy1iecTBa NpOBeJjleHUS TEPMUYECKOT0 aHa/IM3a B IUHAMHUY€eCKOM aTMocdepe.

2. 0co6eHHOCTHU NPOBE/IeHHS aHaIM3a MeTaJlJIOB U CIIJIaBOB /1Sl ONpe/ie/IeHUsI UX TeMIlepaTyp IJiaBJeHHUs.

3. B kakux yc/10BUSIX HY?>KHO IPOBOJUTD aHAJIU3 06pa3Lia /i a) onpejeieHUus NIPOMeXYTOYHbIX CTaZAWuU pa3JioxkeHus; 6) noaydyeHuss nukos [ITA c
XOpOUIMM pa3pelleHHeM; B) 06HapyKeHHUsI €J1ab0 BbIpaXKEHHbIX IEPEX0/I0B.

4. Kak onpeie1uThb, Kakol ras o6pasoBaJicsi IpU pasjaoKeHUH 06pa3siia, ecjid MacCoOBble YMCJia Pa3JIMYHbIX HIOHOB OZJMHAKOBBIE?
3.1. UccnepoBaHue peaKIMOHHOM CIOCOOHOCTH NOBEPXHOCTH TBepAbIX BewiecTB MeToA0M UK cneKTpockonum.

1. Kakyto nHpopmanuw 06 aicop6LHOHHON /peaKIIMOHHOM CI0COOHOCTH TOBEPXHOCTH BEILECTBA 10 OTHOIIEHUIO K MOJIeKyJ1aM ra3a y/1a10Ch I10-
JIYYUTB?

2. Kakast npo6ono/roToBka norpe6oBajiach /JiJis IpoBeJeHUs U3MepeHUH U moyemy?
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3. OcobeHHocTU CbeMKU UK-CcrIeKTpOB € UCM0/Ib30BaHUEM BbICOKOTEMIIEPATYPHOUM MPOTOYHON KaMephbl: OTpaHUYEHHE Auana3oHa perucTpupye-

MbIX BOJTHOBBIX YMCeJI, U3-3a YEr0?
4. AOCTOI/IHCTBa N HEeJOCTATKH MeTOoJa HK-CHEKTpOCKOHI/II/I IIpH UccjieJOBAHHUHU XMMHWYECKHUX ITPOLECCOB Ha TIOBEPXHOCTHU TBEPAbIX BEILIECTB.

3.2. UcciieaoBaHU e KPUCTA/IIMYECKOM CTPYKTYPbl HEOPraHUYeCKUX coeMHeHU MeTo40M UK-cneKTpocKonum.

1. Kakywo nndopmanuio o6 ucciefyeMbix 06pasliax yAaaoch NOJYYUTh IPU aHanu3e ux UK-criekTpoB B Xx0/ie BbINOJIHEHUSA NPAKTUKyMa?

2. Kakyo npo60onoAroToBKy 661710 HE06X0MMO IPOBECTH Nlepe/i U3MePEHUSMH U ToyeMy?

3. KakoBo BiMsIHUE AUCNIEPCHOCTH 06pas31a u ero koapduurenTa noraoueHusa Ha Bug UK-cnektpa?

4. Kakue oco6eHHOCTU GPOHOBOTO ClIeKTpa HEO6X0JMMO YYUThIBATb IPU U3MEPEHUH CIIEKTPOB 06pa3L0B U 06paboTKe AAaHHbBIX?

5. fBasieTcsa su nosydyeHHass UHGOpPMaALUA YHUKa/NbHOU A1s MeToda MK-crieKTpockonuy uiv MoxeT ObITh M0JlydyeHa/A0NoJIHeHa pe3y/bTa-

TaMH JAPYTUX MEeTO/0B.
4. OnpepeieHue yJebHOM JIOIAAN IOBEPXHOCTH U XMMUYECKHX CBOMCTB NOBEPXHOCTHU BbICOKOAUCIEPCHBIX OKCU/0B METaJlJIOB.
1. YpaBHenue BIT.
2. OcnoBel MeToga TII/l. Pactipesenenue aacopO1iMOHHBIX [IEHTPOB 10 9HEPTHUSM aKTUBALUHU [leCOpPOLMM aMMHUaKa.
3. PanxxupoBaHHe OKCU/0B METAJIJIOB 110 UX 06'bEMHOM KHUCJIOTHOCTHU JIbtoMca: MeTOAbl ONTUYECKOW OCHOBHOCTHU U 3JIEKTPOOTPHULIATENbHO-
ctu CaHzepcoHa.
4. @opMbl XeMOCOPOHMPOBAHHOTO KUCI0PO/A Ha TIOBEPXHOCTU OKCHU/I0B METAJLJIOB.
5. Kiaccudukanus okCUA0B M0 TUIY JJOMUHUPYIOIUX HA UX TOBEPXHOCTH aZ,COPOUPOBAHHBIX aHUOHOB.
5. UcciepoBaHue 3/71eKTPOHHBIX NEPeX0/40B B MOJIyNPOBOAHUKOBbIX HAHOYACTHUIAX.
1. 3ddeKT pazmMepHOro KBAaHTOBAHUS.
2. OcHOBHBIE XapaKTEPUCTUKHU CIIEKTPa MOTIJIOLeHN KBAHTOBBIX TOYEK.
3. Tunu4YHbIE paCTBOPUTEJIU U CIIeKTPaJibHble FPAHULIBI UX UCII0JIb30BAHUA.
4. PacyeT KOHLIEHTpAL XX KBAHTOBBIX TOYEK U3 CIIEKTPaAJIbHbIX JAHHBIX.
5. OCHOBHbIE THIIbl YIIMPEHUS N10JI0C NOIJIOIEHUS /151 KBAHTOBBIX TOYEK.
6. MeToa MacC-CIEKTPOMETPUU B HEOPTraHUYECKON XUMHUH.
[ToArOTOBUTbL NUCbMEHHBIA OTYET, B KOTOPOM IMpe/CTaBUTh pe3y/bTaThl paboThl HA MacC-CIEKTPOMETPE M0 BbINOJIHEHHUIO yueOHOH 3a/ja4u (a
W 6).
Hapsiay c pacueTamu ¥ nosiyueHHbIMY pe3yJibTaTaMH, B OTYeTe NpeJICTaBUTh 0O0CHOBAaHUE 3a/1a4H, IMTEPATYPHbIX 0030p M0 OJJHOM U3 TEM,
yKa3aHHbIX B pa3/iesie «CaMoCTosTe/ibHast paboTa» ( B . VII HacTosilel mporpaMMbl) U IPOBECTH CONOCTaBJIEHHE MOJIyYeHHbIX pe3yJIbTaTOB C
JIMTepPaTypPHBbIMU JaHHBbIMU.
7. /IeKTPOHHAsA MUKPOCKONHUS U 3JIEKTPOHHAaA Audpakums.
[IoArOTOBUTH OTYET, B KOTOPOM OTPAa3UTh pe3y/ibTaThl 33JJaHU JJ1s MPOBeAeHUS TeKylel aTTecTanuu. [locTpouTh AU pakLIMOHHYO KapTUHY
JUIs1 KpUcTasia GpJII0OpUTa B 3a/laHHOM HallpaBJIEHUHU 3JIEKTPOHHOTO My4YKa.
8. MarHuTHBIE M3MepeHu
1. OcHOBHBbIE TUIIbI MATHUTHBIX MaTepHaJIOB, UCNI0JIb3yeMbIX B HACTOsLee BpeMs.
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2. DeppoMarHuMTHbIE MaTepHaJibl C peKOPJAHbIMU CBOMCTBAMHM.
3. OnunTe OCHOBHBIE YYACTKU NETJIM FUCTEpe3Hnca.
4. [lpuBeuTe NprUMepPbl MarHUTOMSITKUX U MarHUTOXKECTKUX MaTepHUaJioB.

5. KakuMu KpUCTaJIM4eCKUMU CTPYKTYpaMu 06/1a7a10T GeppUThI?

13

6. ['1e mpakTUYECKHU UCNO/b3YIOTCS GeppUThl U MaTepUaJibl HA UX OCHOBE?
9. OnpeaesieHUe XMMHUYECKOI0 COCTaBa 06pasua metogomMm AIC
Cdopmyaupyiite 3akoH byrepa-J/lambepTa-bepa.

O6bsICHUTE NOHSATHE - YYBCTBUTEJIbHOCTb 06Hapy>}<e1-mﬂ 3JIEMEHTOB.

Kakue npeuMyliecTBa U HeIOCTaTKU UMeeT UHAYKTUBHO-CBsSI3aHHas IJ1a3Ma.
Kak nmpaBu/ibHO MPOBECTHU MPOGOMOATOTOBKY TBEP/AOro 06pasiia B CJIydyae aHaIM3a ero BOAHOT0 pacTBopa.
Tpe6oBaHUS K KaJUOPOBOYHBIM PACTBOPAM.

MeToau4yeckre MaTepuasibl AJis NPOBeJeHHs NPOoLeAyp OLleHUBaHUS Pe3y/ibTaTOB 00y4YeHUA
[lIkasia olleHMBAHWSA 3HAHUN, yMEHUH U HAaBBIKOB SIBJISIETCS €MHOM AJIs BCeX NAUCHMIIINH (MpHUBeJeHa B TaOJIUIE HIXKe)

IIKAJIA U KPUTEPUHU OLLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunuiviHe (MoAyJii0)

Onenka 2 3 4 5
PesysibTaTt
3HaHUsA OTcyTcTBUE ®dparmeHTapHble 3HAHUS O61ue, HO He CTPYKTYpPHUpPOBaHHbIE CdopmMupoBaHHbIE CCTEMATHYe-
3HAaHUH 3HaHUSA CKHe 3HAHHUS
YmeHus OTcyTcTBHE B 11e/10M ycrienmHoe, HO He B 11e/10M ycIielHoe, HO cojieprkaillee | YCIellHoe U CHCTeMaTUYecKoe yme-
yMeHUH! CUCTeMaTH4YecKoe YMeHUe OT/leJIbHbIE TPO6EesIbl yMeHue (J10- HUe
MyCKaeT HETOYHOCTU HENPUHIUITHU-
aJIbHOTO XapakKTepa)
HaBbiku (BJ1a1€- OTcyTcTBUE Hasnunyue oTenbHBbIX HAaBbl- | B niesioMm, cbopMupoBaHHbie HaBbIKH, | ChopMUpOBaHHBIE HABBIKH, PUMe-
HUs) HaBbIKOB KOB HO He B aKTUBHOHU dpopMe HsieMble TPY PelleHUH 3a/1a4
PE3YJIbTAT OBYYEHUA ®OPMA OLIEHUBAHUA

Mo AUCHUIIMHE (MOAYJII0)

3HaThb: TeopeTU4YeCKHue OCHOBBDI, IIPAKTUYE€CKHNE U MEeTO40JIOTNYECKHE 0COOEHHOCTH MEeTOA40B HCCJieJ0-

BaHHA HEOPraHHW4YeCKHX BEIleCTB.

MepoNnpUuATHUAd TEKYIIETO0O KOHTPOJIA
ycnneBaeMocCTH, YCTHbIﬁ OIIpOC Ha 3a4eTe

Y [IPY cJlave 3aa4u

YmMmeTs: dHaJIM3WUPOBATb HAYYHYIO JIMTEPATYpPy C L EeJIbIO BbI60pa HalpaBJIEHHUA U METOA 0B, IIpUMEHAE-
MBIX B HCCJIeJOBAHHWH 110 TEME BbIHYCKHOfI KBaJlI/I(l)PIKauHOHHOﬁ pa6OTbI.

MepoNnpUuATHUAd TEKYIIET0O KOHTPOJIA
yClieBaeMOCTH, YCTHbIﬁ OIIpoC Ha 3a4eTe
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YMeTb: CaMOCTOSITE/IbHO COCTABJIATH IJIaH UCCIe,0BaHUSA

YMeTb: IpOBOAUTbL MaTEMaTUUECKYI0 00paboTKy GU3UKO-XMMHUYECKUX JAHHbIX, 0000111aTh 0Jy4YeHHbIEe
pe3y/bTaThl.

YMeTb: BbIOpaTh YCJA0BUSA NPOBEleHUs UCCIeJ0BaHUS UCX0/iS U3 MeTO/L0JI0TMYeCKUX 0CO6eHHOCTEeN
MeTo/1a, IOATOTOBUTH 06pasel; K aHaJIU3Yy.

U IIpHU CAa4de 3aja4u

BJIa,HeTb: HaBbIKAMH IIOHWCKA, KPUTHYI€CKOI'O dHAJIN34, O606I.LleHI/IH N CUCTeMaTu3aluu Haquoﬁ I/IH(l)Op-
MallkiH, IOCTAHOBKH ueneﬁ Hccjaea0BaHUA U BbI60pa OIITUMAJIbHbIX HYTeﬁ N MeTOAO0B X JOCTHXEHHUA.
BHaAeTb: IMpOorpaMMHbIM obecrieyeHUEM METOJ 0B HCCJ/IeJOBAHHU.

MeponpHUATUS TEKYILLero KOHTPOJIs
yCIleBaeMOCTH, YCTHBIM OMPOC Ha 3a4eTe
Y IPU cAave 33/1a4u
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