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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

HccnenoBanne AaHHOTO BEIIECTBA, Marepuaia WIM MU3IEIUS MOXKET
ObITh OCYIIECTBICHO pPa3IMYHBIMU MeToaamu. [IpocTbie KauecTBEHHbIE WU
KOJIMYECTBEHHBIE METOJbl B HACTOAIIEE BPEMS YCTapeBalOT, ITOCKOJIbKY
JAJIeKO  HE BCErJa IMO3BOJSAIOT  OOBSICHUTH IIOBEJEHHWE BELIECTB B
IIPOU3BOJICTBEHHOM nporiecce, BBISIBUTh IIPUYUHBI MOSIBJICHUS
HEKAYeCTBEHHOM MPOIYKIMHA Ha MPOM3BOJACTBE M pa3padoTarh MPEAsIOKEHUS
N0 WX MPEAyNpEeKICHUI0 M yCTpaHeHHio. B cBsi3u ¢ 3TuM Bce Oo0Jblie
WCIIOJB3YIOTCS METOJABI, B KOTOPBIX HCCIEAyeMas CUCTEMa, HaxXOASIIascs B
ONPENIECICHHOM arperarHoM COCTOSIHUU, 30HAUPYETCS 3JIEKTPOMArHUTHBIMHU
W3IIyYEHUSIMU Pa3IM4YHON YacTOThl WM IYYKaMH YCKOPEHHBIX 3JIEMEHTApHBIX
4yacTUl, a WH(OpManus WU3BJIEKACTCS U3 CHEKTPATBHBIX XapaKTEPUCTHK
W3JIyYEHUs, TPOLIEAIIECTO0 Yepe3 BEIIECTBO WM OTPaKEHHOro uM. Komriuiekc
TaKMX METOJOB TMOJYy4YMJl Ha3BaHHE (UMKO-XHUMHUYECKHUX METOJO0B aHaIM3a
BEIIECTB, MAaTEPUATIOB U U3JEIHIA.

N3yuyeHue QU3NKO-XMMHUYECKMX METOJOB aHAIU3a C MPUBICYCHUEM
3HaHUM M3 COOTBETCTBYIOIIMX pa3AesioB (U3UKU, XUMHUHU, MareMaTu4ecKOn
CTaTUCTUKH CIOCOOCTBYET YCTAHOBJICHHIO TMPEIMETHBIX CBsI3€d, pPa3BUBACT
HaBBIKU CaMOCTOSITENILHOM pabOThl CTYAEHTOB, MO3BOJIAET MOCTPOUTH PabOTy
TakuM 00pa3oM, 4YTOObI ydeOHbIE 3aJauyd NepepacTaid B KypCOBbIE U
TUIUIOMHBbIE paOoThl. [laHHas AMCUMIUIMHA JOJHKHA BOOPYKHUTH OakanaBpoOB
pa3zHOO0Opa3HbIMU METOJAMKAMH  JKCIEPUMEHTA, npuoOpecTH  OMBIT
DKCIIEPUMEHTAIBHOW paboOThl M pealn30BaTh TEOPETHUECKUE 3HAHMUS Ha
ITPAKTHUKE.

[lenpto OCBOEHUS AUCUUIUIMHBI SIBJIAETCS OBJIANEHUE COBPEMEHHBIMH
(U3MKO-XMMUYECKUMHU ~ METOJAaMH  aHaliu3a  BEUIECTB M MarepualoB
pPa3HOOOpPa3HOM TPUPOAbL, TAKUMHU KaK JAU(PPAKIMOHHBIE, CHEKTPAIbHBIE,
AIEKTPOHHOMUKPOCKONIMYECKUE, TEPMUUECKHE.

1.2 3agauy U3yuYeHUA JTUCITATLUIHHBI

3amauaMy U3Y4YEHUS NUCIUILIMHBI SIBJISIOTCA:

- W3YYEHUE OCHOBHBIX MPUHLHUIOB U METOAOB (U3HKO-XUMHUYECKOTO
aHAIM3a BELIECTB, MATEPUAIOB U U3EIHI;

- IpuoOpeTEeHNEe 3HAHWKM MO0 WCIOIB30BAHUIO TEXHUYECKHUX CPENCTB IS
MU3MEPEHUSI CBOMCTB M KOHTPOJISI KayecTBa BELIECTB, MAaTepUAIOB U HU3ACIUN
U3 HUX;

- TIOJY4YEHHE KOMIUIEKCA 3HAaHUM W  HABBIKOB  MCIOJIb30BaHUS
COBPEMEHHBIX UH()OPMAIIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHUH,
rIo0ATbHBIX HMH(POPMALMOHHBIX PECYPCOB B HAyYHO-HUCCIEAOBATEIBCKOM U
PacUYETHO-aHATUTUYECKOMN JESATEIbHOCTH.
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1.3 IlepedeHp IUTaHUPYEMBIX PE3yJIbTAaTOB OOYYEHHS MO JUCIUIUINHE
(MOIyI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJibTaTaMUd OCBOCHHSI
o0Opa3oBareIbHOM MPOrpaMMBbl

OIIK-7:roT0BHOCTBHI0 BLIOMPATH CPeACTBA U3MEPEHUIl B COOTBETCTBHH € TpPedyeMoi
TOYHOCTBHIO H YCJOBHAMM IKCILTyaTAIUU

VYposens 1 3HaTh CpeACTBa U3MEPEHNN, KOHTPOJI Ka4eCTBAa MAaTEPUATIOB U
TEXHUYECKOH TMarHOCTUKH TEXHOJOTMYECKUX MPOLIECCOB ITPOU3BOICTBA

VYposens | YMeTh BBIOUpATh NPUOOPHI, 1aTYNKU U 000pYA0BaHUE IS TPOBEICHUS
HKCIEPUMEHTOB B COOTBETCTBUU C TPeOYeMOW TOUYHOCTHIO U YCIOBUSMHU
AKCILTyaTauu

Yposens 1 Bitanets HaBbIKaMU IPOBEIECHUS] SKCIIEPUMEHTOB M PETMCTPALUU UX
pE3yJIbTaToB

IIK-2:cnoco0HOCTHI0O BLIOUPATH METOIbI MCCJIEIOBAHUSA, IVIAHUPOBATH U MPOBOAUTH
He00X0AUMbIe IKCIIEPUMEHTHI, HHTEPNPETHPOBATH Pe3yJIbTAThI U 1€JaTh BbIBOAbI

YPOBGHB 1 3Harb COBpPCMCHHBIC MCTOAbI UCCJIICIOBAHHA, TPUMCHACMEIC B
WH)XEHEPHOU M UCCIIEA0BATEeIIbCKON MPAKTUKE

Yposens 2 3HaTh NPUHIUIIBI IUTAHUPOBAHUSI SKCTIEPUMEHTOB, METOUKU
KOMILIEKCHBIX UCCJIEI0BAaHUH, UCIIBITAHUN U TUArHOCTUKHA MATEPUATIOB,
W3JIeJIMI ¥ IPOLIECCOB UX MPOU3BOJICTBA

Yposens 1 YMeTh NpoBOIUTH PUBNKO-XUMUYECKUE UCCIIEIOBAHUS MPOIIECCOB U
MarepuasoB, BKIIOYas CTaHAAPTHBIE U CePTU(UKAIIMOHHbIE UCIIBITAHUS

YPOBGHB 1 BJ'IaI[eTB HaBbIKaMU HMCIIOJIB30BaHUA COBPEMCHHBIX IMOAXO0O0B U (1)I/IBI/IKO—
XUMHUYCCKUX METOJOB K UCCIICAOBAHUIO MECTAILUTYPIHYCCKUX ITPOLCCCOB

YposeHs 2 Bitanets HaBbIKaMU MHTEPIPETALUU PE3YJIBTATOB KCIIEPUMEHTA

1.4 Mecto aucuuIUiuHBl (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MIPOTPaMMBbI

JlncuuruinHa «DPU3UKO-XUMHUUECKHUE METObI HUCCJIeJOBaHUSY
OTHOCHTCS K BapWaruBHOM dactu Omoka 1, Bl1.B, mucoumium,
MPEAYCMOTPEHHBIX  y4EOHBIM IIJIJAHOM MporpaMmbl  OakajgaBpuara 1o
HanpaBieHuto noAarotoBku 22.03.02 «Mertamnyprusi», 3a04HOW  (HOpPMBI
O0Oy4eHHS YETBEPTOTO U MATOTO CEMECTPOB.

OO0mieTeopeTHUECKy0 MOATOTOBKY IO JAHHOMY KYpCy IL€JIecO00pasHo
MIPOBOIUTH Ha 0a3e CIAEAYIOMUX AUCIUTLINH:

- Maremaruka  (pazgensl  «/(uddepeHunaibHoe  HCUHUCICHHE),
«HTerpanbHOE VCUYUCIIEHUE, «OCHOBBI BBIYMCITUTEIBHOTO
HKCIIEPUMEHTA»);

- ®usuka (paznen «KBaHToBas Gu3MKa»);

- Xumus (pasgensl «XuMHAYECKas CBs3b», «PacTBOpbI»);

- XMMHSI HEOPTaHUYECKUX M OPTaHUYECKUX COCIWHECHUU;

- XMMHSI METALJIOB;

- dusznyeckKas XUMHs;

- MarepuanoBeieHue (pa3mesnbl «OCHOBBI CTPOCHUS




KPUCTALINYECKUX Te», «/[e(eKThl KPUCTATTNIECKOTO CTPOCHHUS);
- OCHOBBI KpUCTALIOTpadUU.

1.5 OcoOEHHOCTH peaTU3alluy JTUCIIATUIAHBI
S3pIK peanu3zauuu IUCUMUIUIAHBI Pycckuil.

Jucuunnnna (Moaysib) peanusyercs 6e3 npumenenust 30 u JJOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CewmecTtp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

3(108)

1(36)

2(72)

KonTakTHas padora ¢
npenofaBaTesieM:

0,56 (20)

0,03 (1)

0,53 (19)

3aHATHA JICKIIMOHHOI'O THIIA

0,33 (12)

0,03 (1)

0,31 (11)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

0,22 (8)

0,22 (8)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass pabora
o0y4JaoImmuxcs:

2,33 (84)

0,97 (35)

1,36 (49)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

IIpoMekyTOYHASI ATTECTAUSA
(3auéT)

0,11 (4)

0,11 (4)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
MoyTy/IHt, TeMbI 3ausaTuss | bl W/WIH pHBIE Camocros
Ne /it ( E}I;IIG,JII)I) nexiuonH | [Ipaktuue | paboOTHI TenbHast | DopMupyembie
° HHEHHHHHHBI Oro TUna CKHE U/ Mu pabora, | KOMIETEHLUH
(akam.gac) | 3anstus | [IpakTuky | (akam.uac)
(akam.qac) MBI
(akam.gac)
1 o] 2 A I~ L 7
1 BBenenue 1 0 0 35 OIIK-7 IIK-2
JudpakunoHHbIe
2 -
METO/Ibl aHAIH3a 3 2 0 10 TK-2
PenTrenoBckuit
3 CIEKTPAIbHBIN 2 2 0 10 I1K-2
aHaN3
Crnekrpockonuyec
4 -
KHE METO/IBI 2 2 0 10 TIK-2
5 Tepmuueckue ) | 0 10 K-2
METO/BI aHATH3A.
6 DneKTpOHHas ) 1 0 9 K-2
MUKPOCKOTIHS
Bcero 12 8 0 84
3.2 3aHaTHs JIEKIIMOHHOI0 THUIIA
OO6beM B akaj.uacax
Ne Ne pasnena B TOM YHCIIC, B
/i JIUCHUIUINH | HanmeHoBaHmMe 3aHATHI 5 yHHOBaIMOHHOH | B TOM mene’vB
bl Cero bopme AIIEKTPOHHON
dbopme




[IpenmeT u 3anauun
TUCIUIUTAHBL. OCHOBHBIE
MeTOAbI (PU3UKO-
XUMHYECKOTO
HCCJIe/IOBaHMs BEIIECTBA,
MaTepUAIOB U U3JIEIIUN.
CoBpemenHas npubopHas
Y Hay4YHO-METOIHYECKas
6aza. OCHOBBI
METO/I0JIOTUHU BBIOOpA
CpEICTB U3MEPEHHUIT B
COOTBETCTBHH C
TpeOyeMoil TOYHOCTHIO 1
YCIIOBUSIMU
JKCILTyaTaliH.




Teopernueckrie OCHOBBI
PEHTI€HOBCKOTO
(hazoBoro aHaM3A.
IIpupoa peHTreHOBCKOrO
W3IIy4CHHUS.
PeHTreHoBCcKHE CIEKTPBI.
Pentrenorexnuka:
PEHTI€HOBCKHE TPYOKH U
anmaparbl. OCHOBHBIE
CBOWCTBA PEHTTEHOBCKUX
JTyder u 00JIacTH uX
IIpUMeHEeHUs. BoiHOBBIE
CBOMCTBA PEHTT€HOBCKUX
JIy4eu: OTpaKeHue,
TudpaxIus,
UHTEpEPEHIIHS.
®dopmyna Bynsda-bparra
1 ee PU3UIECKHUI CMBICIL.
Cremka nudpakTorpamMm
1 uX pacmmdpoBKa.
PentrenonudpakiinoHHbI
W METOJI aHainu3a
MarepuaioB. MeTobl
MOJTyYEHUs
PEHTIeHOrpamMM OT MOHO-
Y MOJIMKPUCTATUIOB.
Cxema nonydeHus

TG PaKIIMOHHON
KapTUHBI OT
MOJIMKPUCTAIIA U
CrocoObI €
perucTparuu.
PentrenoBckas
mudpakromerpus. Cxema
CBEMKH 110 bparry-
bpeHnrano.
PentrenoBckumit

T paKTpOMETp €
MTOJIMKANMWIIIPHOU
ontukoit XRD7000
Shimadzu.
KauecTBeHHbIi (ha3oBbIii
aHaJlu3 BELIECTBa
CJIO’KHOTO COCTaBa ¢
UCIIOJIb30BaHUEM 0a3bl
TAHHBIX TUQPPaKITUOHHBIX
CTaHJIapTOB B BHJIC
MEKTYHAPOIHOU
kaptoTeku JCPDS
(ASTM). ABTomaruzanus
MeToj1a
peHTreHo(azoBoOro
aHayIu3a ¢ MOMOUIbIO
MIPOrPaMMHOI0
o0ecrnieyeHus
UH(POPMAIIMOHHO-
MTOVCKOROM CUCTEMET




PeHTreHoBCKHE CIIEKTPHI.
Bropuunoe
(bmyopecuieHTHOE)
PEHTIE€HOBCKOE
W3JIy4YeHHE.
PenTrenocnexrpaibHblil
aHanu3. PEHTreHOBCKUI
BOJIHOBOU
(hyopecieHTHBII
cnexkrpomerp XRF1800
Shimadzu. Cxema 1 X011
JIy4el B CIIEKTPOMETPE.
KauecTBeHHbII 1
KOJINYECTBEHHBIN
PEHTTEHOBCKHUIA
¢ryopecueHTHBII
AHAIN3.

ATOMHBIE CIIEKTPBI.
ATOMHas1 CLIEKTPOMETPHSI.
TeopeTnueckne OCHOBBI
SMHUCCHOHHOMN
CHEKTPOCKONMUU. ATOMHO-
SMUCCHOHHBIN aHAIN3.
ATOMHO-a0COpOITMOHHAS
CHEKTPOMETpPHUSL. 3aKOH
byrepa-JlamGepra-bepa.
ATOMHO-a0COpPOITMOHHEIC
CHEKTPO(HOTOMETPHI.
KauectBeHHbIl 1
KOJIMYECTBEHHBIN aHAIN3.
CranzapTHbIE PacTBOPHI.
MeTton rpagyupoBOYHOIO
rpaduka.
CHeKkTpoCKOMMYECKOe
orpeJiesieHue
MHUKPO3JIEMEHTOB C
MCTIOJIb30BaHUEM aTOMHO-
SMUCCHUOHHBIX
cnekrpomeTpoB iCAP-
6500 DUO, Optima-5300
DV, aromHo-
a0CcOpOIMOHHBIX
cniekrpomeTpoB Sollar
M6. I[IpakTrueckoe
IPUMEHEHUEIO
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Tepmorpaduyeckuii
aHaIIN3 BEIIECTBRA.
duzuvecKre OCHOBbI
TepMOrpagpuIecKoro
a"Hanu3a. [IpuHuun
yCTPOMCTBA M pabOTHI
nepuBarorpada.
HuddepenunanbHbIit
TEPMUYECKHI 1
nepuBarorpadaeckuii
METO/Ibl aHATN3a U UX
XapaKTePUCTUKH.
OCHOBHBIE MOJIOKEHUS
TEPMHUYECKOTO aHATH3A.
[Ipumenenne meTon0B
T aHau3a GasoBbIX U
XUMHYECKHX
MPEBPALICHUN B
MeTa/UIaxX U CIIaBax.
Hagbiku pactmdpoBku
JIepUBaTOrPaAMM.

Hcnonb3oBanue
3JIEKTPOHOB B
ANEKTPOHHO-ONTUYECKUX
cUCTeMax.
DNEKTPOCTaTUYECKUE U
3JIEKTPOMAarHUTHbHIE
JuH3bI. Tunel
3JEKTPOHHBIX
MUKpockomnoB. [Ipunuumn
JNEUCTBUSA
MIPOCBEYHMBAIOILIETO
3JIEKTPOHHOTO
MHUKPOCKOTIA.
OcobenHoctu
hopmupoBaHus
M300paKEHUS B
OTpPaKEHHBIX,
MOTJIOIICHHBIX,
BTOPUYHBIX JIEKTPOHAX.
[IpuHumn pactpoBoi
MHUKPOCKOTIHH.
PacTpoBbIi 3JIEKTPOHHBIN
mukpockorn JEOL JSM-
6490LV. Omnpenenenne
XMMHUYECKOT0 COCTaBa
BEILIECTBA B
MHKPOOOBEeMax
KpUCTALJIa METOJIOM
MUKpPOPEHTI€HOCTIEKTpal
bHOT'O aHAIN3A.
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|Dz\nﬁ | 19 | A N

3.3 3aHgaTHs CEMMHAPCKOr0 THIIA

O0BeM B akaj.yacax

No
B TOM YHCIIe, B B TOM YHCIIE,
Ne | paznmena N N
HanmeHnoBanue 3aHsATHIA WHHOBAIIMOHHOM B
/11 | JUCIIAILT Bcero .
dbopme AIIEKTPOHHOU
WHBI
dbopme

KauecTBeHHBIN 1
KOJWYECTBSHHBIN aHAIIN3.
JudpakiimoOHHBIE METOIBI
aHaIM3a BEIIeCTRA.
Pentrenosckue

TG PaKTOMETPHI.
IIpuMeHeHre METON0B
PEHTTEHOCTPYKTYPHOTO
aHaMKM3a JJIs1 KOHTPOJIsS
KayecTBa METAIJIOB.

[TpunHuMnI onpenenenus
XUMHYECKOTO COCTaBa
BEIIEeCTBA.

MeTo/ 16l TOATOTOBKU TIPOOBI
JUTS aHATUTUYECKOTO
KOHTPOJISL.
CriekTpocKkonuyeckue
METOIbI aHATH3A.

MeTo peHTIeHOBCKOTO
(IyopecleHTHOTO aHan3a.
KauectBeHHbIl U
KOJINYECTBEHHBIN
PEHTTEHOBCKHUIA
(hITyOopecleHTHBIN aHATH3.

ATOMHBIE CIIEKTPBI.
ATOMHas CIEKTPOMETPHSI.
TeopeTnueckue OCHOBBI
SMUCCUOHHOMN
CIIEKTPOCKOIUH. ATOMHO-
SMUCCHOHHBIN aHAIH3.
ATOMHO-a0CcOpOIIMOHHAs
3 4 CIIEKTPOMETPHSI. 2 0 0
3akon byrepa-JlambGepra-
bepa.
ATOMHO-a0COpOIIMOHHBIE
CHEKTPO(HOTOMETPHL.
CraniapTHbIE PacTBOPHI.
MeTton rpagyupOoBOYHOTO

rpaduka.
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TepmorpaBuMeTpHS.
4 5 JuddepenunansHo- 1 0
TEPMHUYCCKHI METO]T
aHaJIM3a.
THIIBI 3JIEKTPOHHBIX
MHKPOCKOIIOB.
OcobeHnHoctu
dhopmMupoBaHUs
M300paKeHUs B
5 6 P 1 0 0
OTpPaKCHHBIX,
MOTJIOIICHHBIX, BTOPUYHBIX
AJIEKTPOHAX.
[IpuHuumn pactpoBon
MHUKPOCKOITHH.
Daonx Q A A
3.4 JlabopaTopHbIC 3aHATHS
O0BeM B akaj.gacax
No
N | paspena } B TOM YHCTIC, B | g 1oM gHCHTe,
HanmeHoBaHME 3aHATHIA MHHOBAI[AOHHOM B
/0 | TACIUILI Beero 5
WHEL hopme SIIEKTPOHHOMN
dbopme
Dan
S ®oHA OLEHOYHBIX CPEICTB AJs INPOBEICHHUS IPOMEKYTOYHOMN
arTTreCcralmumn

OueHouHbIE CPEeICTBA HAXOATCA B MPUIOKEHUH K pabouuM
nporpaMmMam JIUCIMILUINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJBHOH Y4eOHOH JMTEpaTyphl,
HE00XO0TUMOI 111 OCBOCHUSA TUCIMILIMHBI (MOIYJIA)

6.1. OcHoBHas TUTEparypa

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTEIHN roJl

JI1.1 |Tny6okoB O. M., | AHanuTndeckas XUMHs U HU3HKO- Mocksa:
T'omoBaueBa B. A., |xuMuueckue MeTonb! aHanm3a: 1. 1: W3 narensckuii
JBopkuH B. 1., y4eOHUK JJIs CTYJIEHTOB BY30B IO XUMHKO- | LIEHTP
HNmenko A. A. TEXHOJIOTHYECKHUM CHEIHATbHOCTIM U "Axkanemusg",

HaMpaBJICHUSM : B 2-X T. 2010
JI1.2 | Anos H. B., AHamuTHYeCKas XUMHUSI U (PU3HKO- Mockaa:

Bacunenxo U. A.,
TonpTmiTpax M.
A., Nmenko A. A.

XHMHYECKHE METOIBI aHanmm3a: 1. 2:
YY9eOHUK IS CTYICHTOB BY30B IO XUMHUKO-
TEXHOJIOTHYECKUM HaIlPaBJICHUSIM H
CHEHHUATBLHOCTSM : B 2-X T.

Axanemus, 2010

6.2. JlononHuTtenpHasd auTeparypa

ABTODBI,
COCTaBUTEIIN

3arnasue

W3narenscTBO,
roj
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JI2.1 |Otro M., I'apmamr | CoBpeMeHHBIE METOIbl AHATUTHYECKON Mocksa:

A.B. xumun: Tom 1: [B 2 TomMax] : mepeBoj C Texnocdepa,
HEMELIKOTO 2003

JI12.2 | Otro M., I'apmamr | CoBpeMEHHBIE METO/1bl AaHATUTUYECKOM Mockaa:

A. B. xumun: T. 2: [B 2 Tomax] : mepeBoj ¢ TexHochepa,
HEMEILIKOT'O 2004

JI2.3 | bompmakosa T. OcHoBbl aHaIUTHYECKON XUMHuHK: T. 1: Mocksa:
A., bpeikuna I y4eOHUK Ui CTYZCHTOB BY30B I10 W3narensckuit
., I'apmamn A. B., | XMMUYECKUM HampaBJICHUSIM : B 2 T. LEHTP
Hdmutpuenko C. "Axkanemusg",
I'., 3omotos 1O. A. 2014

JI2.4 |AnosB H. B., OCHOBBI aHATUTHYECKOH Xumuu: T. 2: Mockaa:
bap6anar 0. A., |y4eOHUK Ui CTYJCHTOB BY30B I10 W3 narensckuit
bopzenko A. T, XUMUYECKUM HAIPABIICHUSM : B 2 T. LIEHTP
lapmamr A. B., "Axamemus",
3onoros 0. A. 2014

6.3. Meronnueckue pazpaboTku
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTEIN roj

JI3.1 |CumonoBa H. C., |CoBpeMeHHbIE METOIbI PUIUKO- Kpacnostpck:

Xapuronosa JI. I'., | xumMHuyeckoro aHanuza: y4e0.-MeTo/I. Coy, 2013

Ency¢reB E. B.,
MosmoTtkoBckaa H.
0.

noco6ue [ CTyJIEHTOB MPOTPaMMBbl
noarot. 150100.68.00.01 «CoBpemeHHbIE
METOABI UCCIIEIOBAHMSI TPOLIECCOB U
MarepuainoBy |

7 IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANUOHHOU
ceTn «AHTEepHET», HEOOXOAMMBIX JJI1 OCBOCHUS TUCHUIINHBI (MOZYJIs1)

o1

DJIEKTPOHHBIN KaTalor HAyYHBIX
KYPHAIOB [ DJIEKTPOHHBIN pecypc]

http://scitation.aip.org

92

DNEKTPOHHBIN KaTauor HAyYHBIX
KYPHAITOB [ DJIEKTPOHHBIHN pecypc]

http://journals.aps.org

33

WNudopmarmonHo-o0pa3zoBarenbHas cpeia
JIMCTaHIIMOHHOTO OOyUYeHHs Ha
wiaropme WebCT [DnekTpoHHBIH

pecypc]

http://e-el.lcg.tpu.ru

24

Enunoe okHo goctymna K
MH(OPMAIIMOHHBIM pecypcam
[DnexTpoHHbIN pecypc]|

http://window.edu.ru

95

DIeKTpoHHasi OMOIMOTEKA 110 XUMHUH
[DnekTpoHHBIH pecypc]

http://rushim.ru/books/books.htm

8 Meroauyeckne ykazaHus

IS 00y4arommXxcst

AUCUMILTHHBI (MO/YJI)

JUCTHUITIINHBI

Jlexnumn.

«DUBUKO-XUMHUYECKHE

JlekunoHHBIM ~ Marepuan pu

MCTOABI HMCCIICOOBAHU

no OCBOCHHIO

penogaBaHuu
s» TOJIHOCTBIO

JaeTcsl B AJIEKTPOHHOM Bapuante B Microsoft Power Point u mpoBoautcs B
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dbopme Kpyriioro crosia.

[Ipaktnueckue  3aHatusa.  l[lpoBeneHune  NPaKTUYECKUX — 3aHATUU
II03BOJIIET NIPUMEHHATh HAa NPAKTUKE TEOPETUYECKUE 3HAHUSA, ITOJYYCHHBIC
IIPYM U3YYEHUH IUCLUIUIMHBI, OCYLUIECTBUTH KOHTPOJIb YCBOCHHS CTYJICHTAMHU
TEOPETUUECKOTO Marepuaia; OO0eCleYuTh MO3TANHYI0 MOATOTOBKY K 3a4eTy
[0 JWCLUUIUIMHE. DBONBIIMHCTBO MNPAaKTUYECKUX 3aHATHA NPOBOJATCA B
aKTUBHBIX (hopmax.

TeMarnka NpPaKTUYECKUX 3aHATUN IPUBEICHA B TEMAaTUYECKOM ILUIAHE
Paboueit mporpaMmbl, TaM e yKa3aHO KOJIMYECTBO YaCOB IO TEMaM.

[lonroroBka K 3aHATHSAM MpEANoOjaracT H3yYECHHUE JIUTEPATYPHBIX
MCTOYHHUKOB, CIHCOK KOTOpPbIX IpuBeAeH B Pabouedl mnporpamMmme 1o
JVCLIUTUIMHE.

[IpakTueckue 3aHATHS OpPraHU30BaHbl TaK, YTO Ha KaKIOM U3 HHX
CTYIEHT MOKET aKTHBHO y4acTBOBaTb B padOTe, €ro 3HaHUS U aKTHUBHOCTh
OLICHUBAIOTCS MO MATHOAIBHON LIKale, KOTOPbIE UAYT B «OOMIMI UTOI» MO
JTUCLIUTUIMHE.

Kontponbhas pabora. KonrponbHas paboTa BBIIOIHSAETCS CTYAEHTAMH
OYHON (opMbI 00y4YEHUsI MOCIE 3aBEPUICHUS COOTBETCTBYIOUIETO paziena.
KontponbHas  pabota mpeamojiaraeT  3HaKOMCTBO € OCHOBHOM U
JIOTIOJIHUTEIIbHOW JINTEPATYPOH, BKIIFOUYAs CIIPABOYHBIC U3IAHUS

Pedepar. B Teuenume cemectpa BBIOOPOYHO HECKOJIBKO CTY/ICHTOB
roTOBAT pedeparbl MO BbIAHHONM TEME€ M BBICTYHNAIOT C JOKJIagOM B
PowerPoint ¢ nmocneayromum 00CyKJIeHUEM TeMbl BCEH TpyImod B ¢gopmare
«KpYIJIOTO CTONa». B HMTOre Kakaplil CTyIEHT MOXET IPOSBUTh AKTUBHOCTH
Y IIPOJIEMOHCTPUPOBATH CBOM 3HAHUSA 110 TEME

[TogroroBka k 3adety. [IoAroroBka K 3a4eTy NPEAIOJAracT M3y4YCHHE
KOHCHEKTOB JIEKIHI, PEKOMEHAYEMOU JUTEparypbl U JIPYTUX HCTOYHHKOB,
NOBTOPEHHUE MATEPUATOB MPAKTUUECKUX 3aHATUI

CaMOCTOSITENPHOE HW3YYEHHE TEOPETHYECKOrO0 Marepuaga Mo Kypcy
«DU3UKO-XUMUYECKHE METOJAbl HCCIEIOBAaHUS» IUIAHUPYETCS C  LEJIbI0
JOMAIIHEeW TPOpabOTKU, KaK JIEKIMOHHOTO MaTepuaia, Tak U HWH(OpMaIu,
MOJIyYEHHOW CTYJIEHTaMH NpHU padoTe € PEKOMEHIYeMOH JIUTEpaTypoil 1o
paszgenaM, He HalleAIMMNM JOCTATOYHOTO OTPAKEHUS B JIEKIUSX.

JIns  caMOCTOSTENBHOM  MPOPAdOTKH  TEOPETHYECKOTO  Marepuana
PEKOMEHYETCsl UCIIOJIb30BaTh y4eOHbIE MOCOOUS, TPUBEACHHBIE B pasjeiie 6
y4eOHOM mporpaMMbl, MO pazJiejaM, COOTBETCTBYIOIIUM HPOWJEHHOMY
JeKIMOHHOMY Marepuany. [lpu camocrositenbHOM paboTe ¢ JuTeparypou
CTYJCHTY PEKOMEHJIYETCS COCTaBUTh KOHCIIEKT, B KOTOPOM OH, MO >KEJIaHUIO,
MOXET OTPA3UTH OCHOBHBIE CBEJICHHUS 110 TEME, U3y4aeMOW CaMOCTOSTEIIBHO.

OcHoBHOU  (popMoOM  ympaKXKHEHUM HA MPAKTHUYECKUX  3aHATHSIX
ABJISIIOTCSL  33aud W TNPUMEPBL. 3ajadyd [Jis pEIICHUS TpPUBEACHBI B
METOJIMYECKUX YKa3aHUAX AJisl MpaKTU4YecKuX 3aHaATuid. CoriacHO y4yeOHOM
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[porpaMMe AUCLHUIUIMHBI, B XOJE OCBOCHMS JUCLMUILIMHBI 3allIaHUPOBAHO
pellleHre BHE ayauTopuu 3+5 3adad Mo KaXA0M paccMmarpuBacMoi Teme. B
IIOMOIIb CTYACHTAaM B Ka&XJIOM pasleiic NPUBEIACHBI IMPUMEPHl PELICHUS
TUIIOBBIX 3a/1a4.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX INPH

OCYIIeCTBJIEHUN 00pPa30BaTeJILHOr0 Mpolecca no JUCHUIUIAHE (MOIYJII0)
(mpu HEOOXOAUMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTICUCHHUSI

9.1.1

Wndopmarmonnas cucremMa "ExgmHoe OkHO gocTyma K - 00pa3oBarelbHBIM
pecypcam". MarepuanoBeieHue. — URL:http://window.edu.ru/library?
p_rubr=2.2.75.1

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1 | KoMmproTepHBI y4e0HO-METOMUYECKUN TpEeHAKEP MO PEHTTeHO()A30BOMY aHATU3Y
MTOJIMKPUCTALIOB ¢ Habopom nporpaMm PDA u yueOHBIX 3a1aHui;
9.2.2 | KoMnbroTepHBIN y4e0HO-MEeTOINYECKU I TpEHaXKep (mpotoTum) o

PEHTTEHOCTPYKTYPHOMY aHAIN3y MOJUKPUCTAIOB ¢ Habopom mporpamMm PCAII u
y4eOHBIX 3a/1aHHif;

923

Hayuno-TexHuueckne MHPOPMAITHOHHBIE Marepuabl UHPOPMAIIOHHO-
6ubnuorpaduueckoro oraena Hb COY.

10 MartepuajbHO-TeXHUYECKAs 0a3a, HeoOXoauMas il 6 |

OCYIIECTBJIEHUSI 00Pa30BaTEJIbLHOI0 NMPOLECcca Mo AUCIHUIIUHE (MOIYJII0)

VYuebuble kiaccel Kadeapel 000pYAOBaHBl MYJIbTUMEIAUHHBIMU IMIPOEKTOpPAMHU,
MO3BOJISIIOIIMME TTPOBOJMTH 3aHSATHS B WHHOBAMOHHON (opMe C NpHMEHEHHEM
aKTUBHBIX METOJIOB 00y4EHUSI.

Hayuno-oOpazoBarenpHble  jaboparopuu  Kadeapbl — BKIIOYAIOT  CIEIYOIIEe
obopyioBaHue:

— nmunarometp DIL 402C ¢upmsr Netzch;

— nepusarorpad STA 449 C ¢upmsr Netzch;

— ONTHUKO-KOMITBIOTEPHAs yCTaHOBKa Ha 0aze MukpockonoB MBC—-8, Meram Pb-
21;

— CBETOBOM WHBEPTHPOBAHHBI  MHUKPOCKON  YHHBEPCATHHOTO  MPUMEHEHHS
AxioObserver Al Carl Zeiss;

— YCTaHOBKa JUIsl CAMOIIPOU3BOJIbHOM MPOMUTKH IMOPUCTBIX KAPKACOB;

— mexoBast npobuiika H1/1-6;

— xonbneBad MmenbHUIIa ROCKLABS;

— curoBoi ananusarop BIIT 220;

— ey Mmyensasie SNOL 30/1300;

— Bechl taboparopusie VIBRA AJH -220CE;

—Becsl RV214 OHAUS.

HccnenoBanusi MpoOBOJATCS Takke B peHTreHoBckoil naboparopun LKIT COY,
OCHAIIICHHOM KOMIUIEKCOM COBPEMEHHOTO Hay4HOIo 000pY/10BaHMs, BKIFOYAOILUM:
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— peHTreHoBckuil payopecuentHslii cnekrpomerp XRF1800 Shimadzu;
— peHTreHoBckuil nudpaxromerp Shimadzu XRD-6000;

— Ux-®ypobe ciektpomerp NICOLET 6700;

— aroMHO-a0copOImoHHBIH criekTpoMeTp SOLAAR M.

bakanaBppl HMMEOT BO3MOXHOCTH IIPOBOJUTH MCCIEIOBAaHUS TaKKe B JIPYIHX
naboparopusax LIKII CDY na cnenyromem 000pyI0BaHUN:

— CKaHUPYIOIIUH AJIEKTPOHHBIN MUKpockon JSM-6490 LV;
— MPOCBEUUBAIOIIUH A1eKTpoHHbIA MUKpockon JEOL JEM- 2100;
— aTOMHO-3MHCCOHHBIN criekTpomeTp Optima 5300 DV u np.

17



		2023-01-25T23:36:47+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




