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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 llean ocBOeHUS TUCHUILIHHDI.

B cootBerctBUu ¢ DenepalibHBIM TOCYAapCTBEHHBIM O0OPAa30BATEIBHBIM CTaHAAPTOM
BBICIIETO 00pa3oBaHMs, OCHOBHOW OOpa30BaTEeIbHOW MPOTPAaMMON  MAarucTpaTypel IO
HanpasieHuto moAroToBku 04.04.01 — Xumus 1enpio JUCHHUILTUHBI ««PEHTTeHOBCKHE METO/IBI B
AHAJTUTUICCKON XMMUN» SBIISIETCA (OPMUPOBAHUE Y CTYICHTOB COBPEMEHHBIX MPEACTABICHHH O
PEHTICHOBCKUX METOJ[aX aHAIM3a M 00JIaCTH X MPUMEHEHUS B MPAKTHKE MPOU3BOJICTBEHHBIX U
Hay4HO-UCCIICIOBATEILCKUX JTA00PATOPHIA.

1.2 3agaun AUCHMUILIMHEL,

OCHOBHBIMU 33/1a4aMH SIBJISIIOTCSI:

— (hopMHUpOBaHHE CHCTEMHOTO TPEJCTABICHUS O METOJIaX PEHTTCHOBCKOIO aHaM3a, X
O0COOCHHOCTSIX, TPOOJIeMax peann3aiuy U 00JacTsIX TPUMEHCHUS;

— OCBOCHHE COBPEMEHHBIX TMPHUOOPHBIX CPEIACTB PEHTTEHOQIYOPECIICHTHOTO H
peHTreHo(a30BOro aHaIM3a U BO3MOXKHOCTEH MX MPOrpaMMHOTO 00eCIIeueHuUs.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

JucuuminHa «PEHTTeHOBCKHME METOJbI

oOs3arenvHoi yactu bioka 1 "lucuumiausasl (Momynu)" ydeOHOro miaHa M Oasupyercs Ha

B AHAJWTUYECKOHW XHMMHMH» OTHOCHTCSI K

3HAHUSAX, YMEHUSAX U HABBIKAX, MOJTYYEHHBIX NP WM3ydeHuW aucuuiuiud «Kpucrtamiorpadus»,
«Dusukay, «KMarematukay, «AHaTUTHYECKasT XUMUsI», «COBPEMEHHBIE METO/Ibl aHATTUTUYECKON
XUMHW». B Kypce mpociiekuBaeTcs TECHas CBS3b C pa3fieaMd METPOJIOTHH, aHAJUTUYECKOMN
XHMHH.

N3yuenue nucuuminabl «PEHTTeHOBCKHE METO/Ibl B AHAIUTUYECKOW XUMUN» TAE€T OCHOBY
JUISL U3YYEHHUS MOCIENYIOIUX KypcoB: «MeTOoabl MOJEKYJISIPHOIO aHalIW3a B aHAJIMTHYECKOU
XUMUn», «Teopust U MpakTUKA CIEKTPAJIbHBIX METOJIOB aHAJIN3a» U BBIIOJIHEHUS BBITYCKHOM

KBATM(UKAIIMOHHON PabOTHI.
1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O00y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrPaMMBblI.

N3yuenne paHHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
obOyyJaronuxcst mpodeccruoHanbHbIX U oo01enpodeccnoHanbHbIX kKomrerenuit (11K)
No HNunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIIUTUTMHBI
I r_I KOMIIET | KOMIIeTEHINH (WiIH e oOyJaromuecs: JOIKHbI
" | eHumu YacTH) 3HATh YMeTh BJIaJleTh
[TK-1 CnocobHocTh mnaHu- | OCHOBHBIE [IpumeHnAThH Meroponoruue-
poBaTh pabOTy W BbI- | HAIpaBICHUS MOJTyYEHHBIC CKHUMH
OupaTh  aJeKBaTHBIC | Pa3BUTHUS 3HaHUS B | IpUEMaMH,
METO/IbI pelieHust | peHTTeHOBCKUX | 00yacTu MO3BOJISFOIIUMHU
Hay4HO- METO/I0B PEHTI€HOBCKUX | TPAMOTHO
HCCJIEIOBATEIbCKUX METO/IOB OIICHUBATH
1 3aa4 B BBIOpaHHOM aHanu3a Ui | aHAIUTHYECKUE
' 00J1aCTH XUMHH WIIH pereHus BO3MOXKHOCTH H
CMEXHBIX HAayK KOHKPETHBIX MOTEHIUAT
Hay4HO- PEHTIE€HOCTIEKTP
MCCJIE0BATENb | albHBIX METO/OB
CKHX U | aHamm3a u
MIPOU3BOJICTBEH | IPUMEHATH UX HA
HBIX 3a/1a4 TIPAKTHKE




2. CTpyKTYypa U coJepkaHue JUCUUIIIMHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

O6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 5 3au.en. (180 wacoB), ux pacnpeneneHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

CemecTphbl
Bun yae6HO# paboThI E::gg (gacer)
2 (180)
KonTakTHas pabdora, B TOM YHcJI€: 64,3 64,3
AyIUTOpHBIE 3aHATUSA (BCETO): 64 64
3aHATHS JEKIIMOHHOTO TUIIA 32 32
JlaGopaTopHbie 3aHATHS 32 32
3aHSATHS] CEMUHAPCKOTO THIIA (CEMHHAPBI, TPAKTUYCCKHUE 3aHATHS) - -
Nuasi konTakTHas padora:
KonTposs camoctositenbHoit pabota (KCP)
[Tpomexyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTeibHast padoTa, B TOM YHUCJIe: 80 80
KypcoBast pabota - -
[TpopaboTka y4eOHOro (TEOPETHYSCKOT0) MaTepraa 30 30
BhinosHeHre MHIMBUIYaJdbHBIX 3aJaHUil (moaroroBka cooOmenuil, 15 15
Mpe3eHTALNN)
Pedepar 15 15
[TonroToBka K TEKyIIeMy KOHTPOJIIIO 20 20
Kountpoas:
[ToaroToBka K sK3aMeHy 35,7 35,7
OO61mas Tpy10eMKOCTh Jac. 180 180
B TOM YHCIIe KOHTaKTHas paboTa 64,3 64,3
3a4.eq 5 )

2.2 CTpyKTypa AMCHMILIUHBI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBI.
Paszensl tucuuminHbl, n3yvdaemoie B 2 cemectpe (ounas ¢popma)

No KomnuectBo yacos
h HaumenoBanue pa3aenon BueayauropHas
pas- AynuropHas pabdora
ota (Tem) Bcero pabora
it
A 7 m | Jp CPC
1 2 3 4 5 6 7
Teopernueckre OCHOBBI
PEHTIC€HOCTIEKTPAIBHOTO
1 a”HaImM3a. 14 4 - 10
Knaccudukanmst
PEHTI€HOBCKUX METOJIOB
aHAJIN3Aa.
PenrrenocriekpaabHas )
2 P 14 4 - 10
anmaparypa




No KoanuectBo yacos
pa;- HanmeHnoBanwue pa3aeioB Ayaropras paGora BueayauropHas
(Tem) Bcero pabota
ela
A a1 ] 3 | Jip cPC
PeutrenodinyopecieHTHRIN
3 $uryopecn 54 12 - 12 30
METOJ aHAJIN3a
ITopomikoBas peHTreHOBCKAas
4 P P 62 12 - 20 30
T paKIus

IHpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamusi / cemunapywl, JIP — nabopamopruvie
sansamus, CPC — camocmosmenvuas paboma cmyoenma

2.3 Conep:xaHue pa3jieioB JMCUUILIAHDBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
Ne | HanmeHnoBanue pasznena Coneprxanue pasjena TEKYILETO
KOHTPOJIA
1 2 3 4
IIpupoga w©  cBOHCTBa  PEHTICHOBCKUX  JIYYEH.
Bo3aukHoBeHHE PEHTTCHOBCKOI'O H3JIyYCHUA
(Topmo3HOe, xapakTepucTHueckoe). HomeHkmarypa
TeopeTnyeckre OCHOBBI . N
PEHTT€HOBCKHX JIMHUH. Bzanmopeiicteue
PEHTTEHOCTICKTPAIILHOTO
PEHTICHOBCKOTO HM3IY4YCHHS C BEIIECTBOM (3aKOH
aHanusa .
1 Mo3zmu, ocnabnenus, Oxe-3QQexT, paccesHre, BEIXO| Y CTHBIN Ompoc,
Knaccudukarus .
PEHTTEHOBCKOM (hJTyOpPECIICHIINN ). P

PEHTIE€HOBCKUX METOJOB
Hudpaknuss pEeHTTCHOBCKOTO  U3NMydYeHHS, 3aKOH

Bynsda-bperra.
PentrenoBckue meronsl aHanu3a (KiaccupuKalus |

aHaJln3a

MIPUMEHEHUE).

Brok-cxeMbl pEHTT€HOBCKUX CIIEKTPOMETPOMETPOB (C

BOJIHOBOM JUCIEPCHUEN, SHEPIeTHUECKON JUCIEPCHEH,
MOJTHOTO OoTpaskeHHs1). VcTouHukM n3mydeHus. Tursl
PEHTICHOBCKMX TpyOoK, TeHepaTtop. Kpucramibl-
aHanmu3atopel. CrocoObl PEerucTpalud U Pas3sIoKeHHS
PEHTTEHOBCKOTO  M3IMy4eHHs B  cHeKTp. Twumel

VYerHblii onpoc,
PEHTTEHOBCKUX  JETEKTOPOB  (IIPOMOPIIMOHANBHBIHI JIP. P
b

PenTtrenocnexrpanbHas

amnmaparypa
(TazompoTOYHbIH), CHUHTHIUIALMOHHEIE

TIOJTyTIPOBOTHUKOBBIE). OubTpHI MIEPBUYHOTO
n3nyuyeHus. Kommumaropbl. MeToapl  pa3nokeHus
PEHTI€HOBCOIO U3JIy4E€HHs B CIIEKTD.
Mertposorndeckie XapakTEpHCTUKH.

KauecTtBennsrit u konmuectBeHHbI POA. [locTanoBka
3agaun. OTO60p M moaroroBka mpoObl. ['omoreHn3anus
Pentrenoduyopecuentueniiipodsr  ans  POA  (pacTBopeHHMe, mpeccoBaHMe| Y CTHBINH OMPOC,
METO/T aHaJTN3a MOpONIKOB, cruianenue). [llnmudoBka M momMpoBKa JIP, P
MOBEPXHOCTH cIIaBOB. OCOOCHHOCTH NPUTOTOBIICHUS

obpasmoB cpaBHeHus st POA. Beibop onTuMaibHBIX




yCIIOBUI MIPOBEACHUSL POA. CriocoOsl
KOJMYECTBEHHOTO aHAJIN3a.

OcHoBHas ¢opmyna PDA u ee anamms. Marpuunbie
ahdexTrr. PacueT comepkaHUil 3JIEMEHTOB - CIIOCOOBI
P®A: BHemHero cranmapra, H00aBOK, BHYTPEHHETO
CTaHAapTa,  crangapra-Gona,  (yHIaMEHTAIbHBIX
ImapaMeTpPOB, TEOPETHUECKHUX MOTPABOK (0-KOPPEKITHS),
smnupudeckue ypaBHeHus. Ilpumenenne POA B
9KOJIOTHH, COBPEMEHHBIX TEXHOJOTHSIX, TEOJIOTHH,
TCOXUMUH U JIp. O0NIACTSIX.

ITopomkoBas
PEHTreHOBCKasA AU paKuus

Teopernueckue OCHOBBI MeToJa
PEHTTEHOCTPYKTYpPHOTO aHaiu3a. Hdudpaxnus
PEHTI'€HOBCKOI'0 U3Iy4eHus. MeToabl peHTreHorpadun
MOHOKPHUCTaJUIOB U ToJukpucTamioB. Kamepa [leGas.
Hudpaktomerp ¢  TOYEYHBIM  JCTEKTOPOM |
(oxycupoBkoit 1o bparry-bpentano. Cummerpus
KpUCTAJUIOB.  DneMeHTapHas  suelika. CHHrOHMHU
kpuctauoB. Pemetku bpass. CucteMbl M Kiacchl
KPUCTaJIIOB. PentreHonnpakiMOHHBIA ~ CHIEKTP.
Pentrenodazopeiii ananus. KadecTBeHHBIH (ha30BbIi
ananu3. basel naHHbIX, KapToTeku- Powder Diffraction
Standards — PDS, Powder Diffraction Files — PDF).
KonmuecTBeHnsIit (pa3oBblii aHATH3.

YeTHBIM ompoc,
JIP, P

3amuta nabopatopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoii paGoTsl
(KP), pacuetno-rpaduyeckoro 3ananus (PI'3), nanucanue pedepara (P), acce (), KoIIoKkBUYyM

(K), rectupoBanue (T) u T.1.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
Y4eOHBIM IJIAHOM 3aHSTHSI CEMUHAPCKOTO THTIA HE TIPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

PEHTTeHO(IYOPECIIEHTHBIM ~ METOJIOM € DHEPreTH4ecKoi

Ne HaumenoBanue nabopaTtopHbIx padboT dopma TeKyIIero KOHTpoJIs
1 2 3
1. |KauecTBeHHBIH W TOJYKOJIMYECTBEHHBINH aHayim3 mo4us. Crocod Otuer 1o 1abopaToOpHOI
OI1. pabote
2. |KonuuecTBeHHbIN aHau3 METaJUNTMYECKUX CIIJIABOB

Ortuer no 1abopaTopHOH

N pabote
JucTiepcueit

3. |KadectBennslif peHTreHo(ha30Bblil aHAJIN3 TOPOIIKOBOI0 00pa3na Ortuet no 1abopaTopHOH
pabore

4, |Konmn4yecTBeHHBIH pPEHTreHO()a30BBIA  aHaIM3  MOPOILIKOBOTO Ortuet no 1abopaTopHOH
oOpasua. pabote

5. |Omnpenenenrie TOMMMUHBI IIEHKH HA TIOJUTOXKKE TI0 TTOTJIONIEHUIO Ot4er no 1abopaTopHOH
METO/IOM BHEIIHETO CTaHAapTa PeHTIeHO()a30BbIM METOZIOM pabote

6. |Ananu3 wmmpuHbl JuHUE. OmnpenereHue CpeaHero pasmMepa Ot4er 1o 1abopaToOpHOI
KPHCTATUTOB pabote




7. OHpe,I[eJ'ICHI/IC MHHCPAJIBHOI'O  COCTaBa  TJIMHBI. HOJ'Iy‘IeHI/IC OrtueT 110 na60paTopH0171

OPHEHTHPOBAHHBIX MPENAPATOB. pabote

3amura nabopatopHoit pabots! (JIP), Bemonnenue kypcoBoro npoekra (KII), kypcoBoii paboTsl
(KP), pacuetHo-rpaduueckoro 3ananus (PI'3), nanmmcanue pedepara (P), acce (D), KOIIOKBUYM
(K), rectupoBanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl HEe IPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)
Obecneuenue 06yqa101u1/1xcs1 HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMH BO3MOXHOCTAMU
3JI0pPOBbsl YU€OHO-METOJIMYECKUMHU PEeCcypcaMu OCYIIECTBIIAETCS B opMmax, aJanTUPOBAHHBIX K
OrpaHUYCHHUAM UX 300POBbA.

[lepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUILITAHBI

Ne Bux CPC .
10 BBIMIOJTHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 (IIpopabotka 1. MeToaudeckune peKOMEHIAIMH K OpTraHU3aIlul ayAUTOPHOMN U

y4eGHOrO  MaTepHala, BHEAYJAUTOPHOH (CaMOCTOSATEIbHO) pabOThI CTYJICHTOB:
Metonndeckue ykazanus/ coct. T.I1. Cropoxkenko, T.b. ITounHoK,

A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6aHckwuii roc.yH-T,
TMO/rOTOBKA K 9K3aMCHY 518 89 ¢.

MOJrOTOBKa pedeparos,

2. Y4eOHUKHU U3 CIMCKA OCHOBHOM JINTEPATYpPbI

Y4eOHO-MeTOInYEeCKHE MaTepUabl JJIsl CAMOCTOSITEIbHOM paboThl 00yJaroImuxcs U3 yucia
UHBAJIUIOB U JIMIl C OIPaHMYCHHBIMM BO3MOXKHOCTAMHU 3710poBbsi (OB3) mpenocraBistorcst B
dopmax, aanTHPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbSl M BOCHPUATHS MH(OPMAIIH:

Jlnist a1 ¢ HapyIeHUsIMH 3pEHUS:

—B MI€YATHOI (popMe YBETUUEHHBIM LIPUPTOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JIns AL ¢ HapyIeHusAMH cilyXa:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jlnist u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B reyatHoi opme,

— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA,

JlaHHBIM TepeyeHb MOXKET ObITh KOHKPETH3HUPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

s dopmupoBanus npodeccHOHaIbHBIX KOMIIETEHLUH B MpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(eCCHOHATFHO-PAa3BUBAIOIIETO O0YUEHHUs, PeAyCMaTPHBAIOILAs
HE TOJIBKO IIepefady TEOpEeTUYECKOro MaTepuajga, HO W CTUMYJIUPOBAHME, U Ppa3BUTHE
IPOAYKTUBHBIX IT03HABATEIbHBIX JEHCTBUN CTYJAEHTOB (HAa OCHOBE IICHXOJIOTO-TIEAarOrn4eCcKon
TEOPHH MO3TATHOTO (POPMUPOBAHUST YMCTBEHHBIX JEHCTBUI).



B mpormecce ocBoeHMsI aHHOW y4e€OHOW JMUCIMIUIMHBI HMCHOJB3YIOTCS CIEIYIONINe
o0Opa3oBaTeNbHbIC TEXHOJOTHHU: ayauTopHas paboTa B BUAC TPAAWIMOHHBIX (HOPM: JIEKIIHH,
naboparopHbie padboThl. [IpenycMOTpeHBl KOHTAKTHBIC Yachl, B paMKax KOTOPBIX MPEIo1aBaTeb,
C OIHOW CTOPOHBI, OKAa3bIBACT WHAMBUAYAIbHBIC KOHCYJIBTAIIMH 10 XOJIY BBITOJHEHUS
CaMOCTOSITENILHBIX 3aJlaHui, a C JOPYrod CTOPOHBI, OCYIIECTBIISIET KOHTPOJIh M OIICHUBACT
pe3yibTaThl ATHX 3amaHui. [{nsg ¢ukcanuu TBOPYECKOTO TPOJBMIKCHUS HCIIOJIB3YeTCS
00CYyXJIeHUE pe3yJIbTaTOB pabOThl CTYAEHYECKHX HCCIENI0BATeIbCKUX Trpymil. HekoTtopbie
pa3ziesbl  TEOPETHUYECKOTO Kypca pPacCMaTpUBAIOTCS C  HCIOJIB30BAHUEM  OIEPEKAIONICH
CaMOCTOSITEIIbHOW Pa0OThI: CTYACHTHI IOJIYYAIOT 3aJ]aHNe Ha U3yYCHHE HOBOTO MaTepralia JIo ero
U3JI0KEHUS Ha JISKIIUH.

[Ipu peanusanmuu 00pa30BATEIBHBIX TEXHOJOTHA HCIOJB3YIOTCS CICIYIOIINE BHUIBI
CaMOCTOSITENIbHOW PabOTHI CTYJCHTOB:

* paboTa ¢ KOHCIIEKTOM JICKIIHNH;

* IOATOTOBKA K JIAOOPaTOpHOU padoTe;

* HarMcaHue pedeparos;

* 00paboTKa pe3ynbTaToOB J1a0OPAaTOPHBIX PadoT;

* mouck uHpopmauu B cetu IHTEpHET U TuTepaType;

* IOJITOTOBKA K CAa4e IK3aMeHa.

Jlist Il ¢ OrpaHWYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBBSI TPEAYCMOTpPEHA OpTaHW3aIus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

4. OneHO4YHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaliu.

Texymuit KOHTPOJb OCYIIECTBISIETCS B YCTHOM (opMe B MPOIECCE BBIMOJIHEHUS
nabopatopHbIX padoT. [IpoMexkyTOUHBII KOHTPOJIL MPOBOIUTCS B BHJIE ONPOCa U COOECeI0BaHuUs
npu caade 1adopaTopHbIX padoT. UTOroBbIi KOHTPOJIb OCYIIECTBIIAECTCS B BUE dK3aMEHa.

4.1 ®oHA OLEHOYHBIX CPEACTB /I IPOBeeHNs] TEKYIero KOHTPOJIS.
4.1.1 llpumepHble TeMblI pedepaToB:

PentrenoBckue MeTonbl aHanu3a (KiaaccuuKaius U IpuMeHeHue).
OHEProANCIEpCUOHHBIE CIEKTPOMETPBI.

CrieKTpoMeTpBI ¢ BOJIHOBOM JUCIIEpCUEn

e

HpI/IMeHeHI/Ie peHTFeHO(I)HyopeCHeHTHOFO 151 peHTFeHO(l)aSOBOFO METOJO0B aHalin3a B
aHaJIN3€ CUIIMKATHOT'O CBIPbA.

o

W cTOYHUKY NOTPENIHOCTH TPU PEHTTEHO(IIYOPECIIEHTHOM METO/IE aHATU3a.
TenneHUnn pa3BUTHS PEHTIC€HO(IYOPECHEHTHBIX METOIOB.

o

7. JIOCTOMHCTBAa M HEIOCTATKH PEHTTeHO(DIYOPECIIEHTHBIX CIHEKTPOMETPOB C BOJHOBOW H
DHEPreTUYECKON JUCTIEPCUEM.

8. DneMeHTHBIN aHaJIU3 C UCTIOIb30BAHUEM PEHTTEHO(DIYOPECIIEHTHOTO METO/1a aHATIN3a
JUISl CKPMHUHTA 3JIEMEHTHBIX pUMeceil B (papMalieBTUYECKUX MPOIYKTaX U
HOJYIPOAYKTaX.

9. CymHocTh MeTO/1a peHTreHO(]a30BOro aHaIN3a

10. CrtocoObI moTy4eHust peHTT€HOTPaMM

11. PentreHoBckue aupakToMeTphl

OTMeTKa «3aUTEHO0» 110 peq)epaTy BBICTABJIACTCS CCIIN:



pedepart (okIaa) IEMOHCTPUPYET TBOPUECKYIO CAMOCTOSITENBHYIO padOTY CTY/IEHTA, BbIICIECHBI
OCHOBHBIE BOIPOCHI, TPOOJIEMBI, TTOJIOKEHHUS, paccMaTpuBaeMble B pedepupyemoii rurepaType
[0 BBIOPAHHOW TEMe, PACKPBITO COJACPKAHHE MOCTABICHHBIX BOIPOCOB, CHOPMYITHPOBAHBI
pe3yabTaThl, BBIBOJBI, O00OLICHMS, JMYHAs TOYKa 3peHus. PaboTa CTpyKTypupoBaHa W
O(bOpMHeHa B COOTBCTCTBUHU C IIpaBUJIaMU OIMUCAHUA IICUATHBIX TPYOOB.

OTMeTKa «He 3a4TeHOo» 10 pedepaTy BhICTABIISETCS SCIIH:

pedepar HEe UMEET TPU3HAKOB PEKOHCTPYKTUBHON  CaMOCTOSITENLHOW  paboThl, HE
c(OpMyIIMPOBAaHBl MPOOJEMBI, BBIBOJBI, HE CHCNAaHbl OOOOIICHWS, OTCYTCTBYET CITMCOK
UCTIOJIb30BaHHOM JINTEPATYPHI.

4.1.2 TIpuMepbl BONPOCOB /IS MOATOTOBKH K ONPOCY:

1.3aBUCHT 71 TTOSIBIICHHE PEHTI€HO(ITyOPECIIEHTHOM JIMHUU B CIIEKTPE OT SYHEPTUU
Bo30Oyxnaromiero uznyuenus? [louemy?

2.3aBHCHUT JIU NI0JIO’KEHHE PEHTI€HO(DIIyOPECIIEHTHOM JIMHUU B CIIEKTPE OT SHEPTUU
B030Yyxaroriero uznydenus? [Touemy?

3. B kakom mopsike pacronoxeHsl pearreHoBekue nann NaKa, MgKa, AlKa B BOTHOBOM 1
sHEepreTHyeckoM crekrpe? OOOCHYHTE OTBET.

4. Kakue 3IeMeHTBI — JISTKHE WK TSDKENbIe — MOJKHO OTIPENIENIUTh PEHTTEHO(ITyOPECEHTHBIM
METOOM ¢ O0JblIel 4yBCTBUTENBHOCTEI0? OOOCHYHTE OTBET.

5. IlepeunciuTe JOCTOMHCTBA U HEJOCTATKH PEHTI€HO(IYOPECIEHTHBIX CIIEKTPOMETPOB C
BOJIHOBOW U HEPI€TUYECKON AUCIIEPCUEH.

6. Uto Takoe «maTtpuuHble 3 (PeKTh»? nouemMy B KOJIMUECTBEHHOM PEHTI€HO(IyOpECIIEHTHOM
aHaJM3¢ MHOTOKOMIIOHEHTHBIX 00BbEKTOB MPO0OJIeMa MAaTPUUHBIX 3((HEKTOB 0OCOOEHHO aKTyabHa?

7. PenTreHoduryopecieHTHbII METO/I OTHOCUTCS K TPYIITIIE METOAO0B aHAIMTUYECKOM aTOMHOM
cnekTpockonuu. Hy)XHO 711 aTOMU3HpOBaTh MPOOY [T IPOBEAECHUS] pEHTI€HO(IyOPECLIEHTHOIO
aHaimza’?

8. OT 4ero 3aBUCHUT MOTPEIIHOCTh PE3yIbTaTOB KOJIMYECTBEHHOT'O PEHTTEHO(IIYyOPECLIEHTHOTO
aHayM3a TBEpJIOro Tena?

9. Ilouemy B peHTreHO(ITyOPECIICHTHOM aHaJIH3€ YBEIUUYEHHE MOITHOCTH PEHTI€HOBCKOM
TPYOKH HE NIPUBOAUT K MPONOPIIUOHAIIEHOMY POCTY UyBCTBUTEJIILHOCTH METOIUKH ONpeAeIeH s ?

10. HazoBute (akTopbl, OrpaHUYMBAIONINE YYBCTBUTEIBHOCTh PEHTTEHO(DITYyOPECIIEHTHOTO
MeTo/a.

11. HazoBuTe OCHOBHYIO (hOPMYITy KOJIMYECTBEHHOTO PEHTIE€HO(IIyOPECHIEHTHOTO aHAIN3a U
OTUIIINTE €€ COCTABIISIONINE.

12. Kakas ocHOBHas 3a7ja4a peHTIe€HO(ITyOPECIICHTHOTO METOAA

13. Yro Ttakoe gudpakrorpamma?

14. Kakyro uH(pOopMaIHio MOKHO U3BJI€Yb U3 JUPPAKTOrpaMMbI TTOJIUKpUCTAIIA?

15. Kak nomy4eHHyI0 SKCIEpUMEHTAIBHO AU(paKTOrpaMMy MPUBOIAT K CXKATOMY BUIY U
3auem?

16. Yro Takoe snemMeHTapHas syeika?

17. Yem oTIM9arOTCSI MKy COOOH CEMb OCHOBHBIX KJIACCOB CHMMETPHUH KPUCTAJIOB
(cunronuit)? Ha kakue rpynmbl OHU AENSATCS?

18. Kak kacc cMMMETpUH KpUCTAJUIA BIUSAET HA XapakTep AU(paKkTorpaMmbl?

19. Yto o3HayaroT ynciaa MHAEKCOB Kpuctamuorpadudeckux miockocreit hkl n nanekcon
orpaxxenus HKL?



20. Kakwue ¢uzndeckue siBICHHUS IPOUCXOIAT MPHU 00ITYUYESHHH TBEP/IOTO BEIIECTBA
PEHTT€HOBCKMMH KBaHTaMu?

21. Kakora jyiiHa BOJIHBI PEHTTEHOBCKOTO U3IYyYEHUs, IPUMEHIEMOTO B AudpakTorpadun?
YemM 3a1aeTCst U HA YTO BIMSIET JAJIMHA BOJHBI PEHTTEHOBCKOTO W3TYYEHUs, BHIOPAHHOTO ISl ChbEMKHU
TUGPaKTOrPaMMBbI?

22. B xakoM auana3oHe yrioB 20 u moyemy NpoBOJAT ChEMKY JUPPAKTOrpaMM B CIIydasix

KayeCTBEHHOT'0 aHaJIM3a, KOJIMYECTBEHHOTO aHAIIN3a, AaHAIN3a [IUPHHBI JTMHUN?

23. B ueM CyImHOCTh Ka4eCTBEHHOTO PEHTTeH0(ha30BoOro aHaanza?

24. OnummTte cTpykTypy 0a3bl 1aHHbIX PDF — 3TaloHHBIX MOPOIMIKOBBIX TUPPAKTOPAMM.

25. Ha30BUTE ¥ MOSICHUTE OCHOBHBIE METO/IbI KOJIMYECTBEHHOTO PEHTTEHO(A30BOT0 aHATH3A

OTMeTKa «3aU4TEHO» 3a BOIIPOC BBICTABJIACTCSA €CIIN:
JaH HOJ'IHBIﬁ, HpaBI/IJIBHBIﬁ OTBCT Ha OCHOBE M3YYCHHBIX TeOpHﬁ.
OTMETKa «He 3aYTEeHO0» 3a BOITPOC BBICTABJISACTCA €CIIN:
OTBCT O6H3py>I(I/IBaCT HC3HAHHUEC OCHOBHOI'O COACPIKAHNA yqe6Hor0 MaTcpHraa.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /s POBeeHUs NPOMEKYTOYHOM ATTeCTALMM.
4.2. Ilpumep 3Kk3aMeHALMOHHOI0 OMJIeTa
KYBAHCKUI T'OCYTAPCTBEHHbBIA YHUBEPCUTET
@aKyJIbTET XUMUHU U BBICOKUX TEXHOJIOTHUI
DK3aMeH 0 JUCHUILIHNHE *° PEHTreHOBCKHE METOABI B aHAIUTHYECKOM XUMUH ~
Hamnpasnenue noarorosku — 04.04.01 Xumwus
[Tpoduns TOATOTOBKU — «AHATTUTHYECKAS] XUMUSD)
buner Ne 1
1. OcHoBHbIE CBOMCTBA U MPUPOJA PEHTTE€HOBCKOIO U3Iy4YEHHUS.
2. [lndpakuust peHTT€HOBCKHX JIyuell B kpucTaiuie. Kpucramt kak nudpakiunoHHas
pemetka. Ycnosue Jlays. Ycnosue Bynbsda-bparra.
3.®ayopectienTHOE M3TydeHue. IHTEHCUBHOCTD JIMHUH CIIEKTPa, BO30OYKIEHHBIM
MOHOXPOMAaTHYECKUM PEHTI€HOBCKUM H3IIyYCHHEM.
3aBenyronuii kadeapoil aHaIUTHUECKOM
XUMHUH, J1.X.H., Ipodeccop 3.A. Temepnaies

4.2.1 Bonipochl 1151 NOATOTOBKHU K IK3aMeHY

1.OcHOBHBIE CBOMCTBA U NMPUPOJIa PEHTT€HOBCKOTO U3ITyUEHHUS.

2. CnekTpaiabHOE paclpeesieHUe XapaKTepUCTUYECKOT0 U3ITyUEHHUS.

3. CriekTpanbpHOE pactpeie]IeHne TOPMO3HOTO U3ITYIEHUSI.

4. PentrenoBckuii ciektp. HoMeHkmarypa nuHMiA.

5. BzaumopeiicTBre peHTT€HOBCKOTO U3ITyUEHHUS ¢ BemecTBOM. 3akoH Mo3iu. Beixos
(bayopecieHIun.

6. PaccestHue peHTreHOBCKOTO M3nydeHus. [udpakius Ha MOHOKpUCTAILIE.
7.®OnyopeciieHTHOE u3nydeHue. IHTEeHCUBHOCTD JTMHUM CIIEKTpa, BO30YKIEHHBIM
MOHOXPOMAaTUYECKUM PEHTTEHOBCKUM U3JIyYEHUEM.

8. NuTeHCHBHOCTH (hIyOPECIIEHTHOTO N3ITy4YeHUs MHOTOKOMITOHEHTHOTO 00pasiia npu
CMEIIaHHOM PEHTT€HOBCKOM BO30YKICHUH.

9. 3aBHCUMOCTh HUHTEHCUBHOCTH (DJIyOpPECIIEHIIMM OT XUMHUYECKOI0 COCTaBa 0Opasiia



10. PenTreHoBckue TpyoKH.

11. Pa3noxeHue peHTreHOBCKOTo criekTpa. Kpucrami-ananuzaropsl. Metonbl poKycHpOBKH
pentreHoBckoro usnyuenus: Cosiepa, Komya, Moranna, Moranccona.

12. lerexTopsl peHTreHOBCKOro u3inyueHus. [Iponopruonansupiii. CIMHTHIUISIIIMOHHBII.
[TonnynpoBonHukoBblil. Cuetunk I elirepa-Mromepa.

13. IIpoGonoAroToBka: pacCTBOPOB, MaJIbIX KOJMUYECTB BELIECTBA, IOPOILIKOBBIX MATEPHUAIOB,
METAJUIOB U CIUIABOB.

14. IIpoGnemsl pu onpeAeseHUH KOHLIEHTPALMH 2JIEMEHTOB: BIMSHNUE MATPULIbI, BIMSHHUE
BEJIMYMHBI 3€pHA U KauecTBa IOBEPXHOCTU. BHeNIHKE cTaHaapThI.

15. Cnioco0b1 peHTreHoduryopeciieHTHOro ananmu3a. [IpsiMoii crmoco0 BHEIIHETo CTaHaapTa.
16. Crioco6 kanuOpoBku: ypaBHeHHE CBs3U (criocod bpurtu u bpuccn), ypaBuenue
MHOECTBEHHO! Perpeccui, crnocod GpyHaaMeHTaIbHBIX TaPAMETPOB.

17. Cnoco6 no6aBok. Crioco6 BHyTpeHHero ctanaapta. Crocod cranaapra-QoHa.

18. Jludpakius peHTTeHOBCKUX Jydel B KpucTayuie. Kpucram kak gudpakimoHHas
pemierka. Ycnosue Jlays. Ycnosue Bynbda-bparra.

19. Metonbl osryyeHus peHTreHoBcKor audpakiuu. Meron nopouika

20. Perucrpanus audparupoBaHHOTO pEHTTEHOBCKOTO U3JTy4eHUs. Y CTPOHCTBO U
NPUHIUIB paObOTHl TU()PAKTOMETPOB.

21. CuMmMeTpust KpUCTAILIOB. DileMeHTapHas siueiika. CHHTOHUH KPUCTAJIIOB.

22. Pemerku bpaps. CucTeMsl 1 KiIacChl KPUCTAJIIOB.

23. PentrenodasoBeiii aHamu3. MeTo sl Ka4eCTBEHHOTO (ha30BOT0 aHAJIH3a.

24. MeTtonbl KOIMYECTBEHHOTO (Da30BOT0O aHAIIM3A.

25. OnpezneneHue pa3mMepa KpUCTAJUIUTOB 10 YIIUPEHUIO UHTEP(PEPEHIIMOHHBIX JIMHUI METOJ0M
anmnpOKCUMAIUH.

26. O6sacTi IPUMEHEHHsI PEHTI€HO(IIYOPECLEHTHOTO U PEHTI€HO(PAa30BOr0 METOI0B aHAIIN3A.

Kpurepum onenkmu:

- 0TMETKAa «OTJHMYHO» BBICTABISETCS C y4eTOM C(HOPMHUPOBAHHOCTH KOMIIETEHIMH, €Cli JaH
TMIOJIHBIN, MPaBUIIbHBIN OTBET, MATEPHAJT U3JI0’KEH B ONPEAEICHHON JJOTUYECKOH MOCIIEJ0BATEILHOCTH
J€MOHCTPHPYETCSI MHOTOCTOPOHHOCTH IOJIXO/I0B, MHOTOACHEKTHOCTb OOCYXICHHS NpOOIeMBbl,
YMCHUEC apIryMEHTUPOBATH CO6CTBCHHYIO TOYKY 3pCHUSA, HAXOJUTH MMYTU PCIICHUA MO3HABATC/IbHBIX
3a/a4, YCTaHABIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3M MEXIy CTPOEHHEM, CBOHCTBaMH U
MPUMEHEHHUEM BEIECTB, B JIOTMUECKOM PACCYXJICHWW M PEIICHWH 3a/Jadll HET OmHOOK, 3amada
pelIeHa palnoHaIbHBIM CIIOCO00M;

- 0OTMETKA «XOPOII0» BBICTABISAETCS CTYAECHTY, €CJIM OTBET IOJIHBIM U PAaBUIIBHBIA HA OCHOBE U3Y-
YEHHBIX TEOPUH, MaTepHa U3JI0KEH B ONPEENEHHOM JIOTHYECKOM MOCIe0BaTeNbHOCTH, ITPH 3TOM
JIOIyCKAIOTCSl HECYIIECTBEHHbIE OIIMOKM B OTBETAaX HAa TEOPETUYECKHE BONPOCHI WIM B PEIICHUU
3aJa4u, KOTOPbIE CTYJEHT MOXKET UCIIPABUTh 10 yKa3aHUIO MIPENojaBaTess

- OTMETKA «YAOBJIETBOPUTEJIBHO)» BBICTABIAACTCA CTYACHTY, €CJIM AOIyHICHA CYHICCTBCHHAA
omrOKa WA OTBET HCHOHHbIﬁ, HeCBﬂSHBIﬁ, HC MPOABJIAIOTCA YMCHUA IPUMCHATH TCOPCTHYCCKUC
3HAaHUS TIpU PCHICHHUU MPAKTHYCCKUX HpO6J’ICM; 3HaHUC MNpeAMCTa C 3aMCTHBIMH Hp06eHaMI/I,
HETOYHOCTAMHU, HO TAKUMH, KOTOPBIC HEC CIIYXKaAT MPECIATCTBUCM IJIA /:[anLHeﬁmero 06y‘-IeHI/I$[

- OTMETKA «HEY/JAOBJIETBOPUTEIbHO» BBICTABISCTCS, €CIM OTBET OOHAPY)KMBAET HE3HAHHE
OCHOBHOTO COJIepKaHHs y4eOHOTO MaTepraa



OueHoYHBIE CpeACTBA Ui WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM X WHAMBUIYATbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JIUIIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMs JJIs IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHMS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS] MHBAJIHMIOB U JIMIl C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIeHUsIMM CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOWM M /IONOJHHUTEJIbHOI y4eOHOMH JUTepPaTypbl, HEOOXOAUMON A5

OCBOCHUS IMCHUILIMHBI (MOIYJIsl).

5.1 OcHoBHasi TUTEpaTypa:
1. CrpykTypa u CBONCTBa KPUCTAIUTMUECKUX MaTepUaloB : yueOHoe mocobue / B. A. Hcaes ;
MuHucTepcTBO Hayku u  Bbicmiero oOpasoBanHusi Poccuiickoit ®enepanuu, KyOanckuit
rocynapcTBeHHbI yHuBepcuteT. - KpacHomap : KyOaHckuif rocynapCcTBEHHBIH YHUBEPCHUTET,
2019. - 121 c. : un. - bubauorp.: c. 118-120.
2. CrpykrypHas Heopranuueckas xumus / Y. Mrosutep ; niep. ¢ aura. A. M. Camoiinosa, E. C.
Pemb6essl moa pea. A. M Xosusa. - Jonronpyansrii : Uatemexrt, 2010. - 351 c. : un. - bubnuorp.:
c. 331-337.
3. AHanmuTHYecKas XUMHSA U HU3NKO-XUMHUECKUE METO/IbI aHATIN3a | YUEOHUK ISl CTY/IEHTOB
By30B. T. 2 /mon pen. A. A. Umenko. - M. : Akagemus, 2010. - 412 c.
4. Metoasl MaTeMaTHYeCKOW CTATUCTHKHM B AHAIUTHUYECKOW XMMHUH : yuyeOHOe rocobue ams
ctyaenTos By3oB / A. H. Cmarynosa, O. M. KapniykoBa. - PoctoB-Ha-Jlony : ®enukc, 2012. - 347
c.

Jj1s oOcBOEHUS TUCUUIUIMHBI HHBAJTUAAMH U JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pPOBbSl MMEIOTCS M3JAHUS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIIMOTEUHBIX CHCTEMax
«JTaap» n «OpaiiT»:

1. Kpucramiopusuka u kpuctasuioxumus : ydebnoe mocobue / 1O. M. bacamae ;
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanun, eaepanbHOe TOCYIaPCTBEHHOE
Oro/KeTHOe 00pa3oBaTeNbHOE YUPEXKICHHE BBICHIEr0 MPO(EeCcCHOHAIBHOTO 00pa3oBaHuUs



«KeMepoBCKHUi TOCYIapCTBEHHBIN YHUBEpCUTETY. - KeMepoBo: KeMepoBckuii rocy1apCTBEHHbIN
yauBepcureT, 2014. - 403 c. - http://biblioclub.ru/index.php?page=book_red&id=278304

5.2  JlonoJHUTe/bHAs IUTEpaTypa:

1. Orro, M. CoBpeMeHHbIe MEeTOIbI aHaTuTHYecKoi xumuu / M. Otto, iep. ¢ Hem. [Tox pen. A.B.
['apmamra. — M.: Texunocdepa. — 2008. — 543c.

2. CrekTpanbHblE METONIBI aHAIM3a : MPAKTUYECKOE PYKOBOJACTBO : yueOHOe mocoOue Jist
crynentoB By3oB / B. 1. BacunbseBa, O. ®@. CrosinoBa, M. B. lllkytuna u np. ; mox pexn. B. @.
CenemeneBa u B. H. CemenoBa. - Cankr-IletepOypr [u ap.] : JIans, 2014.

3. OCHOBBI AHAIUTUYECKOM XUMHUHM : Y4eOHUK MJI1 CTYJCHTOB BY30B, OOYyYalOLIUXCS IO
XUMUYeCKuM HarpasiaeHusM : B 2 1. T. 2 / [H. B. AnoB u ap.] ; nmox pen. 1O. A. 3omoToBa. - 6-¢
u31., mepepad. u gom. - Mocksa : Akagemus, 2014. - 410 c.

4. TlpuknagHON XUMHYECKH aHAIM3 @ TPAKTHYECKOE PYKOBOACTBO : [mocobue] / [FO. A.
Bapbanar u np. ; non. pea. T. H. llexoBuosoii, O. A. Illnuryna, M. B. Ilonuka] . - [Mocksa] :
N3 n-Bo MockoBckoro ynusepcurera, 2010. - 455 c.

5. MaTtemaruueckoe IJIaHUPOBAHUE OKCIEPUMEHTa B  METOJUYECKHX  HCCIIEJOBAHMSIX
aHanuTU4YecKo xumud : YueOHoe mocodue / A.H. Cmarynosa, I'.B. [Tamkosa, JI.U. benbix. - 3-¢
u3l., crep. - Cankr-IletepOypr : Jlanb, 2018. - 120 c. - https://e.lanbook.com/book/98248

5.3. Illepuoauyeckue u3IaHusl:
«Kypnan ananutudeckoir xumun», Poccus, MockBa. «3aBojckas taboparopus. Jluarnoctuka
MaTepuanoB», Poccusi, MockBa. KypHan npukiaaHoi cnekTpockonuun», Pecydnuka benapyce,
MuHck.

6. Meroauyeckue yKa3zaHuUsl /sl OOYYAIOIIMXCS 10 OCBOGHHI) JUCHUILIMHBI

(MmonyJis).

VYcnenrnoe 0CBOEHUE TUCIUTITMHBI TPEANOIaraeT akTUBHOE, TBOPUECKOE YIaCTHE CTYICHTa
MyTeM TIaHOMEPHOH, MTOBCEAHEBHOU PabOTHI.

Paboma c koncnekmom nexyuii

[TpocMOTpeTh KOHCIIEKT HEOOXOAUMO Cpa3y MOCIe 3aHATHI, OTMETUTh MaTepral KOHCIIEKTa
JIEKIMHA, KOTOPBIA BBI3bIBACT 3aTPyAHEHUs i NOHMMaHuUsA. [lombITarhbCsi HAWTHM OTBETHI HA
3aTPyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIyeMYI0 JIUTeparypy. Eciu camocTosTensHO He
yaaeTcsi pazo0paThCcsi B MaTepuaie, chopMyIupoBaTh BOMPOCH U OOpPAaTUTHCS 3a MOMOIIBIO K
MpenoaaBaTeNo Ha KOHCYIbTAIIMH WK ON>KaNIIel JeKIUu.

PerynsipHo oTBOAMTH BpeMs AJiA MOBTOPEHUS MPOMICHHOTO MaTepuasa, MpOBEpss CBOU
3HAHUS, YMEHHS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

Bvinoanenue nabopamopnvix pavom

[lepen  mocemenwem naboparopur  HEOOXOIUMO  H3YYHTh  TEOPUIO  BOIPOCA,
MPEANOIaraéMoro K HCCIEAOBAHUIO, O3HAKOMHUTHCS C PYKOBOJCTBOM I10 COOTBETCTBYIOIIEH
paboTe U MOATOTOBUTH MPOTOKOJ MPOBEACHUS PabOTHI, B KOTOPBINA 3aHOCHUTCS:
— Ha3BaHHe paboThI;
— 3aroTOBKH TaOJIUII JIs 3aMTOJTHEHHS YKCIIEPUMEHTATBLHBIMU JTAHHBIMUA HAOTIOICHU;
— YpaBHEHMsI XHUMHYECKHUX pEaKIUi TMPEeBpaIlIeHNN, KOTOpble OyAyT OCYIIECTBICHBI TPH
BBITIOJIHEHUH SKCIIEPUMEHTA;
— pacueTHble (HOPMYIIBI.

OdopmieHne 0T4ETOB JOJKHO MPOBOIUTHCS MOCIE OKOHYaHUs paboThl B 1a00paTopuu.

JIJist TOATOTOBKH K 3alllUTE OTYeTa MO JTabopaTopHON padoTe cienyeT MpoaHATU3UPOBATh
OKCIIEPUMEHTAJIbHBIE  PE3yJbTaThl, COMOCTABUTh WX C M3BECTHBIMU TEOPETHUYECCKUMU


http://biblioclub.ru/index.php?page=book_red&id=278304
https://e.lanbook.com/book/98248

MOJIOKEHUSMUA WJIM CIPABOYHBIMH JaHHBIMH, OOOOIIUTH PE3yNbTaThl HUCCICIOBAHUN B BHIE
BBIBOJIOB 110 paboTe.

Memoouueckue pekomenoayuu no HANUCAHUIO pedhepama/00Kn1ada/coodouenus

Pedpepar — mmcpmennas pabora odobemom 10-18 mewyaTHBIX cTpaHHI], HOKIan — 5-6
MEYATHBIX CTPAHUI], CooOmeHne — 1-2 meyaTHBIX CTPAHMII, BBIIIOJHIEMAs CTYIACHTOM B TEUCHUE
JUTMTEIIBHOTO Cpoka (OT OofHOM Hexenu 10 Mecsama). Pedepar/mokian/cooliieHne TODKEH
COJIep’KaTh OCHOBHBIC ()aKTHUYECKHE CBEICHHUS M BBIBOJBI 10 PACCMATPUBAEMOMY BOMPOCY, OT
CTyneHTa TpeOyeTrcs  apryMEHTHPOBAaHHOE  H3JIOKEHHE  COOCTBEHHBIX  MBICIEH 10
paccMaTpuBaEMOMY BOIIPOCY.
Obwue mpebosanusi k mexcmy. TEKCT AOKEH MOTYUHATHCS OMPEEICHHBIM TPEOOBAaHUSAM: OH
JOJDKEH pPAacKphIBaTh TEMy, O0JagaTh CBS3HOCTBIO U IEIBHOCTHIO. PacKpheITHE TEeMBbI
MpEeJIoiaraeT, YTo B TEKCTE M3JIaraeTcs OTHOCSIIMINCA K TeMe MaTepuai U MpeJularaloTcs myTH
pellleHuss cojepKalielics B TeMe MPOOJIEMBI, CBS3HOCTh TEKCTAa MPEIIONIaraeT CMBICIOBYIO
COOTHOCUTEIBHOCTh OTJIEJIbHBIX KOMIIOHEHTOB, a ILIEJIbHOCTh - CMBICIOBYIO 3aKOHYEHHOCTh
TEKCTA.
Inan peghepama. N3noxxenue marepuaiia B TEKCTE JOJDKHO MOAUYUHATHCS ONPEACICHHOMY ILIaHy
- MBICTIUTEIILHOM CXeMe, TIO3BOJISIONIEH KOHTPOIMPOBATH MOPSIOK PACTIONOKEHUS YaCTeH TEKCTA.
YHUBEpCcanbHBI IJJaH HAyYHOTO TEKCTa, MOMUMO (OPMYIMPOBKH TEMBI, Mpearoiaraet
M3JI0’)KEHUE BBOJIHOTO MaTepuaia, OCHOBHOTO TEKCTa U 3aKIIFOUCHUSI.
Beéeoenue - HayanbHas 4YacThb TEKCTa. Bo BBeAGHMHM apryMEHTHpPYETCS aKTyaJlbHOCTh
UCCIICIOBAHMSI, - T.C. BBIABISACTCS MPAKTUYECKOE M TEOPETHUYSCKOEC 3HAYCHHE JAHHOTO
uccienoBanus. /lanee KoHCTaTHUpyeTCs, YTO CAENIaHO B JAHHON 00JacTU MpealIeCTBeHHUKAMU;
MIEPEUUCIIIOTCS TTOJIOKEHUS, KOTOPBIE JTOJKHBI OBITh OOOCHOBAaHBI. BBeleHHWE MOXKET TakKke
collepkaTh 0030p HMCTOYHHKOB WIJIM SKCIEPUMEHTAJIbHBIX JAHHBIX, YTOYHEHHE MCXOHBIX
MOHITHA W TEPMHHOB, CBEACHHS O METOJaX HCCIeNOoBaHusA. Bo BBeACHHH 00s3aTEIIBHO
bopMynUpPYIOTCS LENb U 33]Ia4H.
OcnosHas yacmes. OCHOBHAsE 4acTh PACKPBIBAET COJEpKaHWE TeMbl. B Hell 000CHOBBIBAIOTCS
OCHOBHBIE TE3UCHI, TPHUBOAITCS Pa3BEPHYTbIC apryMEHTHI, MPEANONAraloTcsl THUIOTE3bl,
Kacaromuecs: cymiectsa oOcyxkmaaeMoro Bompoca. M3mokeHue MaTepuana OCHOBHOW YacTu
MOIYUHSETCS] COOCTBEHHOMY IUJIaHY, YTO OTPA)KAETCs B pa3/ieJICHUH TEKCTa Ha IJIaBbl, maparpadsl,
yHKTHI. [1J1aH OCHOBHO# 4acTH MOET OBITh COCTABIICH C HCITOJIb30BAHMEM Pa3IMIHBIX METOJIOB
TPYNNUPOBKH MaTepHana: Kiaccuukanuu (IMOUPUYECKUE HCCIENOBaHMS), THUIIOJIOTUU
(TeopeTuUecKre UCCIIeIOBAHMS), IEPUOAN3AINN (MICTOPUUECKHUE UCCIIEOBAHUS).
3aknouenue. B Hell KpaTko u cxaroil ¢opme wu3nararoTcs IMONTY4YE€HHBbIE pe3yJbTaThl,
MIPEICTABIISIIONIME COOOM OTBET HA IJIaBHBIN BOMIPOC UCCIICIOBAHMS.
Cnucok ucnonvzosannou aumepamypul. Pabota 11000r0 ypoBHS CIIOKHOCTH 00s3aTelbHO
COIPOBOXKIACTCS CITUCKOM HCITOJIb3yeMO# TuTepaTypbl. Ha3BaHWs KHHUT B CITUCKE PACIIOJIAraroT
1o andaBUTy ¢ yKa3aHUEM BBIXOJIHBIX JAHHBIX UCIIOJIb30BAHHBIX KHHT.

B ocBoeHun nuCHUIUIMHBI MHBAJIMAMH U JIMLAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSMHM
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHass ydeOHass paboTa (KOHCYJIbTAlMU) —
JIONIOJIHUTEIbHOE Pa3bsICHEHNE Y4eOHOro MaTepuara.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOCO6CTBYIOH_[I/IM HHIUBUAYyaTIU3allun O6y’~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0Yy4alomUMCs HMHBAJIMIOM WM JIMIOM C OrpPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. IlepevyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX MPHU OCYLIECTBJICHUH
00pa30BaTeJbHOI0 NMPOLEcca Mo AUCHUIIHHE (MO1YJII0).
7.1 IlepeyeHb MHGOPMALMOHHBIX TE€XHOJIOTHH.



— KOHCYJIbTHUPOBAHUE U MIPEBAPUTEIIbHAS IPOBEPKA paOOT MOCPEACTBOM IEKTPOHHON MOYTHI.
— UCIOJIb30BAaHUE JIEKTPOHHBIX MPE3EHTALUN IPU IPOBEAECHUM JIEKLIMOHHBIX 3aHATHH
7.2 IlepevyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecneYeHHusl.

1.B kypce 1abopaToOpHbIX pabOT HCIOJIB3YeTCs CIEAYIOIIee MPOrPaMMHOE
obecnieucnue: Microsoft Office (Word, Excel), «kEDX Software DPX-700 E 1.00 Rel. 017», XRD-
7000 (P/N 305-20256-01). Cneunanu3upoBaHHbIe 00y4alONe KOMIbIOTEPHbIE MPOTPAMMBI IO
OTACJBHBIM pa3JiejiaM MM TeMaM HE UCIIOIb3YIOTCS.

7.3 IlepedyeHb cOBpeMeHHBIX MPO(deccCHOHAIBHBIX 0a3 TaHHBIX U HH(POPMAIIMOHHBIX

CIIPABOYHBIX CHCTEM
CrpaBouno-nipaBoBas cucrema «Koncynprant [Timrocy (http://www.consultant.ru)
Dnekrponnas oudauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
OOyuarommMcst J0DKeH OBITh oOecriedeH JAOCTYN K COBPEMEHHBIM MPO(ecCHOHATBHBIM
0a3am JaHHBIX, TPO(HECCHOHATBLHBIM CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM:
OnekTpoHH0-O0nbroreunas cucrema (ObC) BOOK.ru,

«KoncynpranT crymenta" (Www.studentlibrary.ru),

DnexTpoHHas 6ubnaroTeuHas cuctema "YHuBepcurerckas o6ubmuoreka ONLINE",

DnexTpoHHas bubnunoreunas cuctema "FOpaiit",

DnexkrponHas oubaunoreunas cucrema Msnarenscra «Jlanby http://e.lanbook.com/
DOnekTpoHHass OWONMOTEYHass CHCTeMa «YHHBEPCUTETCKash OMOMMOTEeKa OHIIAWHY
www.biblioclub.ru

OnektponHas oubinoreunas cucrema «tOpaiir» http://www.biblio-online.ru
OnexrponHas oubnmoreunas cucrema «BOOK.ru» https://www.book.ru
OnekrponHas oubnmoreunas cucrema «ZNANIUM.COM» www.znanium.com

8. MarepuanbHo-TexHn4yeckasi 0a3a, HeoOXoauMasi Ui  OCYHIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMPOLECcca MO JUCHUILINHE (MOYJIIO)

MarepuanbHO-TeXHUYECKOe 00ecreyeHne AUCIUILINHBI
No Bup pabor
(MOmyJIsl) M OCHAILIEHHOCTh
1. JlexumoHHble 3aHATHS | JIeKIIMOHHAsE ~ayJquTOpUs, OCHAILIEHHAas MPEe3eHTAlMOHHOM
TEXHUKOM (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK) (ayn.242C,
332C.)
2. JlaGoparopHble CrenunanbHOoe IoOMelleHne, 1aboparopusi, OCHAILCHHAs
3aHATHS CJIEYIOIUM 000pYyI0BaHUEM: YHEPTOAUCIEPCUOHHBIN
perTtrerdmyopectenTHsiii ciekrpomerp EDX-800HS
(Shimadzu, SInonus), maHetapHasi MOHO-MEJTbHHIIA
Pulverisette 6 (Fritsch, I'epmanust), npecc a1 DoArOTOBKU
obpasuoB «<PARATUS» (ayxn. 251C), Audpakromerp XRD-
7000 («Shimadzuy, SAnonus) (aya.128 C).
3. Texyuuii  KOHTpOJb, | Aynutopusi (kaOuHeT), OCHalleHHas MeOenblo, JIOCKOU
IIPOMEXKYTOUHAS MenoBoH (ayn.242c, 252¢)
aTTecTanus
4. CamocrosiTenbHas Kabuner i camMocTOsITENIbHOM  pabOThl, OCHAIIEHHBII
paboTta KOMIBIOTEPHON TEXHHUKON C BO3MOXKHOCTBIO MOAKIIOUYECHUS K
cetn «MHTEepHET», TMPOrpaMMON DSKPaHHOTO YBEIHUYCHHS U



http://www.consultant.ru/
http://www.elibrary.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.znanium.com/

00€CTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTENIbHYIO CPENly YHUBEPCUTETA.




