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1 [IEJIb U 3AJJAYU OCBOEHUS TMCLIUTIIUHBI

Iesm oCcBOCHMS JUCIIUIUIMHBI:

®dopMupoBaHue y 00YyYaIOMUXCS YIIIYOJICHHBIX MPO(eCCHOHATBHBIX 3HAHWM B 00JIACTH CIIEK-
TPaIbHBIX METOJIOB aHAJIN3a HEOPTraHUYECKUX BELIECTB MPH PEIICHUHU MPOU3BOJICTBEHHBIX U HCCIIEI0Ba-
TENBCKUX 3a7a4.

3amaun:

- U3YYCHHE XaPaKTEPHCTHK BAKHEWIIMX CIEKTPaIbHBIX METOJIOB, MCIIOJNB3YEMBIX JIJIS aHaJIM3a
HEOPraHUYECKHUX BEIECTB,;

- U3Y4CHHE 3aKOHOMEPHOCTEH (M3MKO-XUMHYECKUX MPOIECCOB, MPUBOAAIMIMX K (HOPMHUPOBAHHUIO
AHAJUTHYECKUX CUTHAJIOB;

- OCBOEHHWE MIPUHITUIIA JCHCTBUS MPUOOPOB, UCIIOJIb3YEMbIX B (PU3UKO-XMMUYCCKOM aHAIU3E;

- OCBOCHHE IPUEMOB Pa0OTHI C HAUOOJIee PACIPOCTPAHCHHBIMH PUOOPAMH;

- (popMupOBaHHE HABBHIKOB BHIOOpA aHATUTHYECKOTO OOOPYIOBaHUS, MCXOAS M3 BO3MOXKHOCTEH
METOJIa ¥ KOHKPETHOTO MPUOOpa, a TakiKe MAaTEPUATBHOTO YPOBHS JIAOOPATOPUU ISl PEUICHUS HAYYIHO-
HCCIIEN0BAaTENLCKUX 3a/1aY.

2 HIEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O
JAUCIHUIIJIMHE

IIponecc n3yueHust IUCUUIUTUHBI «CnekmpanbHble Memoobl anaiusay HalpasieH Ha GOpMHUPOBa-
HUE CIIEYIOINX KOMIIETEHIIMH U UHIMKATOPOB UX JoctuxkeHus B coorsercteuu ¢ OC HUAY MUOU u
OOII BO no crienmuajsHOCTH.

Heo0OxonuMbpIMu yCIIOBUSMU 1J11 OCBOEHHUS JUCIHMILIUHBI SABIISIOTCS:

- 3HAaHME OCHOBHBIX MOHATUI (DU3UKU COCTOSIHUS BEILLECTBA, CTPOCHUE aTOMa, TBEPJOro Teja, 1o-
HUMAaTh (PU3UYECKHE OCHOBBI TAaKMX ONTHYECKHX SBICHUH Kak audpakius, nHTepdepeHuus, paccesnme
CBeTa.

- 3HaHWE€ HEOPraHWYECKOW XMMMHU, aHAIMTUYECKOH XUMUHU, U (PU3HKO-XUMHUYECKUX METOJOB aHa-

JI3a.



HpO(l)eCCI/IOHa.TILHLIe KOMIICTCHIUU U HHAUKATOPHbI UX JOCTHXKCHUA:

3agada mpodeccnoHaTEHOM
JESATSILHOCTH

OO0BEeKT Wik 00J1aCTh
3HAHUS

Kon n nanmenoBanue 11K

Kon n HamMeHOBaHMEe HHIUKATOPA
noctmxkenus [TK

OcHoBanune (TIpodeccHoHab-
HBII CTaHIAPT, aHATHM3 OTIBITA)

O6001mmenHbIe TPYI0BBIE (PYHK-
1812031

Twr 3aaum rp

0(ecCHOHATTLHOM JeATeIbHOCTU: HAyYHO-UCCIICA0BATEIbCKUI

YyacTue B Hay4yHO- UCCIEN0BA-
TEITBCKUX U OTIBITHO-
KOHCTPYKTOPCKHX paboTax (maree
- HUOKP), HanpaBneHHBIX Ha
COBEPIIIEHCTBOBAHHE MOJyYCHUS U
MCTIOb30BaHUs SHEPTOHACHIIIEH-
HBIX MaTepUAJIOB U U3ACIUH U
M3y4YEHHUE UX CBOMCTB;

Pa3paboTka mporpamm, METOIUK,
TEXHUYECKUX CPEACTB JUIsl IPOBE-
IMEHUS UCCIEN0OBAHUI CBONCTB
CYILIECTBYIOIIMX U HOBBIX 3HEPrO-
HACBILLIEHHBIX MaTEpUAJIOB U U3-
Imenmit;

AHan3 HayYHO-TeXHUYIECKO
UTEpaTypsl ¥ MPOBEJCHUE T1a-
TEHTHOTO TIONCKA;

CocraBneHne Hay9HO- TEXHHYE-
CKMX OTYETOB M aHATUTHIECKUX
0030pOB JIUTEPATYPEL.

ObopynoBanne, MpUOOPHI
1 METOIBI 00ECIIEUEHN S
QHATUTHYECKOTO KOHTPOJLA
MPOBEICHUS ITUX HPOLEC-
COB B J1aOOPAaTOPHBIX U
MPOMBINIJICHHBIX YCIIOBUAX

I[IK-1 Cmocoben camocTos-
T€JIbHO BBIITOIHSATH UCCIIEA0BA-
HUS C UCTIOIb30BaHUEM COBpE-
IMEHHOM anmapaTypbl 1 METOJIOB
MCCIIeOBaHMS B 00JaCTH 00b-
CKTOB MPOECCUOHATBHOM fesi-
TCJIbHOCTH, HpOBOZ[I/ITI) KOp-
[PEKTHYIO 00pabOTKy pe3yJibTa-
TOB U YCTAaHABIIMBATH aICKBAT-
HOCTBb MOJIEIEH

3-I1K-1 3HaTh: METOIMKH TNTAHUPOBAHUS
PKCIIEpUMEHTa, CTAaHAapPTHBIE METOAUKH TPO-
BEICHNS KOMIUIEKCHBIX HCCIIECIOBAHUH B IIPO-
MBIIUICHHBIX U JTJAOOPATOPHBIX YCIOBUSX,
METOTUKH 00pabOTKK 1 000OLICHUS MTOTY-
[ICHHBIX pe3yJ'H>TaTOB, MCTOOAUKU yCTaHOBHe-
HUS aICKBATHOCTH U aHAJIU3 UCCIICAYEMOMN
MaTEMaTHYE€CKOM 3aBUCUMOCTH.

V-TIK-1 YMeTh: IpOBOIUTH BCE OCHOBHEIC
MPOMBIIIJICHHBIC U Ta00paTOPHBIE UCCIIEHO0-
BaHUs B 00JIACTH XUMHYECKOH TEXHOJIOTHU
MaTEpHaJIOB COBPEMEHHOW YHEPTETHUKH C UC-
MOJIF30BAHUEM COBPEMEHHOI armapaTypel,
MPOBOIUTD MIPEABAPUTENBHYIO OIIEHKY METO-
ITOB MIcCTIeIOBaHUH, BBIOUPATh ONTHUMAIBLHYIO
METOJIUKY, TPAMOTHO OCYIIECTBIISITh UCCIIEIO0-
BaHHE U CAMOCTOSITETIHHO 00pabaThIBATh.

B-ITIK-1 Bnagets: COBpeMEHHBIMH TESHIEHITH-
SIMU TIOCTAaHOBKH W TUTAHUPOBAHUS YKCIICPH-
MEHTA, TIOCIICAHIMHU HayIHBIMHU TOCTHKCHHU-
SIMH B OOJTACTH TIPOBEICHHS TPOMBIIUICHHBIX
M Ta00PaTOPHBIX UCCIICIOBAHUIN C UCIIOIB30-
BaHUEM HOBEHUIIICH ammaparypsl, COBPEMEH-
HBIMH METOJIaMH 00pabOTKH MOTyYSHHBIX
[PE3yIBTATOB M MaTeMaTHYECKOTrO aria-
paTta

[IpodeccronanpHbIH cTanmapt «24.078.
CriernaancT-ucclieJ0BaTelb B 00JIaCTH
SIIePHO-9HEPTEeTUIECKUX TEXHOIOT Ui

B.7. BeipaboTka HarpaBieHHi npu-
KJTaTHBIX HAYYHO-HCCIIEOBATEIBCKIX U
OITBITHO- KOHCTPYKTOPCKUX paboT 1o
COBEPILEHCTBOBAHHUIO SICPHO-
PHEPreTHYECKUX TEXHOJIOTHIA U PYKO-
BOJICTBO JEATEIBHOCTHIO TOAYHHEHHOTO
[epCcOHaa 110 X BHIOJIHECHUIO

PaspaboTka mporpamm, METOIUK,
TEXHUYECKUX CPEACTB JUIsI MPOBE-
ITeHNS UCCICA0BAHMI CBOMCTB
CYIIECTBYIOIIMX U HOBBIX dHEPTO-
HACBIIIEHHBIX MaTEPUAJIOB U U3-

O6opynoBanue, IPUOOPEI
M METOBI 00ECIIEUEHNS
AHAJINTHYECKOTO KOH-
TPOJISt IPOBEJCHUS ITUX

TIPOLIECCOB B J1Ia00OpATOP-

IK-2 CriocobeH k pa3paboTke
IUIAHOB M IIPOrpaMM IPOBELE-
[HUS HAYYHO-
MCCIIeIOBATENICKUX pa3pado-
[TOK, BEIOUPATh METOJIBI U CPEJI-

3-TTK-2 O6nanath: rIIyOOKAMH U TOJTHBIMH
TEOPETHICCKUMH U MPAKTHICCKUMU 3HAHMSI-
MH B BOIIPOCAxX pa3pabOTKHU IIAHOB U MPO-
CpaMM POBEICHHS HAYTHO- UCCIICAOBATEIIb-
CKHX pa3pabOTOK, BEIOOpA METOJIOB U CPENICTB

B.7. BeipaOoTka HampaBIIeHIH TPHUKIIAI-
HBIX HAyYHO- MCCIIEI0BATENBCKUX H
OTIBITHO- KOHCTPYKTOPCKUX PadoT 110
COBEPIIEHCTBOBAHUIO SIIEPHO- SHEPTe-
[THYECKUX TEXHOJOTUI U PYKOBOJCTBO
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ITeJIHIA,

AHanu3 HayYHO-TEXHUYECKOI
ITUTEpaTypsl U IPOBEICHHUE Ma-
TEHTHOTO MOWCKa;

CocraBieHrEe HAYIHO-
TEXHUYECKUX OTYETOB M aHAIUTH-
MECKUX 0030pOB JIUTEPATYPHI.

HBIX ¥ [IPOMBIIUICHHBIX
YCIIOBHSIX

CTBa pCUICHUS HOBBIX 3a1a4

[PCHICHUS HOBBIX 3aJia4

'Y-TIIK-2 YMeTb: caMOCTOSATENBHO U TEXHUYEC-
CKH TPaMOTHO 00ecreunBaTh pa3padoTKy
IUIAHOB M IPOTpaMM IPOBEACHHS HayIHO-
MCCIIeIOBATEIHCKIX pa3paboTok, BEIOOP Me-
TOJJOB M CPE/ICTB PELICHHS HOBBIX 3a7a4

IB-ITK-2 BnaneTh: HaBBIKAMH KPUTUYECKOTO
aHaITM3a B BOMPOCAx pa3pabOTKU IIAHOB U
[IpOrpaMM MPOBEJEHUS HAYYHO- UCCIIEA0Ba-
TENBCKUX pa3pabOTOK, BEIOOpA METOIOB U
CPENICTB PELICHUS] HOBBIX 3aJ1a4

HCATCIbHOCTHIO MTOJYUHCHHOT'O IEPCO-
[HaJIa IO UX BBIITOJTHCHHIO

OpFaHI/IBaHI/Ii{ " OCYLICCTBJIC-
HHUC BXOAHOTO KOHTPOJIA UC-
MOJB3yCMbIX B TCXHOJIOTHH
MaTepHraioB COBpeMeHHOﬁ
OHCPICTUKU, U3OTOMHO-YHUCTBIX
BCIICCTB, UX COGHHHGHHﬁ;

ObopynoBanune, IPHOOPHI
1 METOJBI 00eCTICUeHUS
AQHATUTUYECKOTO KOH-
TPOJISL HPOBEICHUS STHX
MPOLIECCOB B JabopaTop-
HBIX U IPOMBILIIICHHBIX
YCIIOBHSAX;

MeTtonbi obecriedeHust pa-
JMAIMOHHOW 0e30MacHo-
CTH M peadMINTALNH Tep-
puTOpUil, CBSI3aHHBIE C
HCTIOJIB30BaHUEM STEP-
HBIX 00 BEKTOB.

ITK-3.2 Cnocoben obec-
MeYrTh O€30MacHoe MPo-
Be/ieHHe paboT C UCTIOJb-
30BaHUEM PaIMOAKTHB-
HBIX BEIECTB, IPOBO-
JIITh PATUOMETPUICCKUE
HU3MEPEHUS, UCIIOIB30-
BaTh COBPEMCHHOC aHa-
JUTHYECKOe 000pyI0Ba-
HUE IIPU IPOBENCHUN
HAaYYHBIX I/ICCHCI[OBaHI/II‘/’I u
KOPPEKTHO 00padaThi-
BaTh

3-I1K-3.2 3HaTh cOBpeMEHHBIC METOIBI U
METOJIMKH MPOBEJICHUS HCCIICIOBAHUH 1
TEeXHUYECKHE XapaKTePUCTUKH UCIIONb3Ye-
MOT0 Hay4HOr0 000PYIOBaHUS, METO/IbI
00paboTKH, 00OOIIEHNS M aHAIN3a TIOIY-
YEHHBIX SKCIICPHUMEHTAJBHBIX JAHHBIX IIPH
paborte ¢ paJroaKTUBHBIMH U SJCPHBIMU
MaTepHallaMH.

V-I1K-3.2 YMeTh BHIOMpATh, HCHOIB30BaTh
U pa3pabaTbiBaTh METOJIbl HCCIIETIOBAHUIM
1A perieHust pyHIaMeHTaJIbHBIX U IIPH-
KJIJHBIX 321124 IpU paboTe ¢ paaroaKTHB-
HBIMH U SIICPHBIMH MaTepUaIaMH.

B-I1K-3.2 Bagets nHGDOpMAIIOHHOH KOM-
METEHTHOCTHIO, METOJJAMU U METOJUKAMU
06pabotku pesyiasraroB HUP mpu padote ¢
PaIMOAKTUBHBIMU U SICPHBIMU MaTEpHaIa-
MH, PABIIILHO 0(OPMIISIET OTUETHI,
0030pHI, MyOIMKAMK U 3asSBKHA Ha pe-
3yJIbTaThl HHTEJICKTYaIbHON JAESTEIbHO-
CTH.

B/01.7.

IPyKOBOJICTBO U YIpaBIICHHE JIESTEIBHO-
CTBIO IIEpCcOHaNa 1 obecrieueHne 0e3-
OTIACHOTO TIPOBE/ICHHS HAYYHO-
MCCIIE0BATEIbCKUX M ONBITHO- KOH-
CTPYKTOPCKHX paboT




B pesynbTaTe n3ydeHusi TUCIMIUIMHBI CTYJIEHT CIEIUaIuTeTa J0DKCH:

3HATh:

— (usuueckue n GU3NKO-XUMHUYECKUE 3aKOHBI, OIUCBHIBAIOINE UX MPOIECCHI, KOTOPBIE IPUBOIAT K
(OpPMUPOBAHHIO AHATUTUYECKOTO CUTHAA, 0COOCHHOCTH aHAJTUTHUECKUX CUTHAJIOB U CIIOCOOBI UX PETru-
CTpaIyH, TOHUMATh CYITHOCTh aHAIUTHYECKUX OIEePAIIHA;

— OCHOBHBIE METOJIbI CIIEKTPAILHOTO aHAITN3A.

— COBPEMEHHBIC METOJIbI U METOMKH IPOBEICHIS HCCIICIOBAHNN U TEXHHUYECKUE XapaKTEPUCTHKU
HCIOJIb3YEMOT0 HAyYHOTO 000pYIOBaHUS, METOJIbI 00pabOTKH, 0000IIEHUST U aHATN3a MMOTYICHHBIX JKC-
MEPUMEHTATIBHBIX JAHHBIX MPH paboTe ¢ PaJAMOAKTHBHBIMY U SACPHBIMU MaTepUAIaMU.

YMmern:

- paboTaTh Ha HauOoJee PACIPOCTPAHCHHBIX AHATUTUYECKUX MPUOOpax, BEIOMPATh METO]] aHATN3a
1 IpuOOp; MPOBOAUTH PacyeThl MOTPEIIHOCTU U MPABUJILHOCTH BBHIIOJHEHHBIX aHAIMTHYECKUX PadoT;

- HCIOJB30BaTh B MPO(ECCUOHATBLHOU JEATEIPHOCTH 0a30Bble 3HAHUS U 3HAHHUS O BO3MOXKHOCTSIX
CHEKTPaJIbHBIX METOJIOB aHAJIN3a HEOPTraHUUECKUX U PAJMOAKTUBHBIX BELIECTB,

- BBIOMpATh, UCIIOIB30BATh U pa3padaThiBaTh METOAbl UCCIEAOBAHUHN IS peiieHus (yHaaMeHTalb-
HBIX ¥ MPUKIAIHBIX 33/1a4 MPU padoTe C paJuOAKTUBHBIMU U SACPHBIMHU MaTepUaIaMH.

Baangern:

—OCHOBaMH aTOMHO-O3MUCCHUOHHOI'O U MACC-CIICKTPAJIbHOI'0 aHajin3a HCOPTaHUYCCKUX U paJuOaK-

THUBHBIX BCILICCTB,

—UH(pOPMAIMOHHON KOMIETEHTHOCTbIO, METOJaMH U METOAUKaMu o0paboTku pe3yiabTaroB HUP
npu paboTe ¢ paJMOaKTUBHBIMU U SACPHBIMU MaTepuUajaMy, IPaBUIbHO O(GOPMIISATH OTYETHI, 0030pHI,
yOJIMKalUKU U 3asIBKU HA Pe3yJIbTaThl HHTEJUIEKTYaJIbHOU JESATEIbHOCTH.

Ipumeuanue. opmyauposKu 3HaHUll, YMEHUU U 81AOCHUL MO2YM He COBNA0AmMb C GOPMYIUPO6-
Kamu UHOUKAMOPO8 OOCMUICEHUS KOMNEMEeHYUIL.

3 BOCIIUTATEJIBHBIN MOTEHIIUAJ JUCIUIIIAHBI

Hanpapnenus/nienu Bocmu-
TaHUs

3ana4yn BOCIUTAaHUS (KON)

BocrmTarensHBIN TOTEHINAT TUCITATIIINH

[IpodeccuonansHoe u Tpy-
JI0BOE BOCIIUTAHUE

dopmupoBaHHue TIyOOKOro Mo-
HUMaHUsA COUMAJIBHOW poJIH
npodeccuu, TO3UTUBHON H akK-
TUBHOM YCTaHOBKM Ha IIEHHO-
cTd M30paHHON CrenuaIbHO-
CTH, OTBETCTBEHHOTO OTHOIIIE-
HUS K TpodecCHoHaNBHON Jes-
TeapHOCTH, Tpyay (B14)

Hcmons3o0Banne BOCIUTATEIHFHOIO ITOTCHITMAIA
JUCIUILIMH €CTeCTBEHHOHAYYHOIO M OOIIenpo-
(heccnoHaNbHOTO MOJYJIEH JUTSL:

- (opMHUPOBaHUS ITO3UTHBHOTO OTHOIICHHS K
npoeccur  HMHXEHepa (TEXHOJIOra, XHMHKa-
aHAJUTHKA), TTOHUMAHHSI €€ COIMAIhbHOW 3HAUH-
MOCTH W POJIH B OOIIECTBE, CTPEMIICHUS CIIEIO-
BaThb HOpMaM MpPO(EeCCHOHATBHONH 3THUKHA TIO-
CPEICTBOM KOHTEKCTHOTO OOYYCHWS, pPEIICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX CUTYaIIMOHHBIX
3aj1a4;

- (hOpMHUPOBaHHUS YCTOWYMBOTO UHTEPECA K MPO-
(eCcCHOHANIBHON AEATEIBHOCTH, CIIOCOOHOCTH
KPUTUYECKU, CAMOCTOSITEIbHO MBICIUTH, MOHU-
MaTh 3HAYMMOCTh MPO(ECCHHU TOCPEICTBOM 0CO-
3HAHHOTO BBIOOpA TEMATHKHU MPOEKTOB, BBHIMMOJI-
HEHUS TPOEKTOB C IMOCIEAYIOMICH MTyOINIHON
Mpe3eHTanrel pe3ynbTaToB, B TOM YHCIE 000C-
HOBAaHUEM UX COIIMAJIBLHON U MPAKTUYECKON 3Ha-
YUMOCTH,




[IpodeccronansHOE BOCIUTA-
HHE

dopmupoBaHHE OTBETCTBEHHOCTH
3a PO eCCHOHANBHBIN BEIOOD,
npo¢ecCHOHAIBHOE Pa3BUTHE H
npo¢eCcCHOHAIBHBIC PEIICHHS
(B18)

®dopMHUpPOBaHUE HAYIHOTO MHUPO-
BO33pCHUSA, KYJIBTYPhI ITOUCKA HE-
CTaH/IaPTHBIX HAYyYHO-
TEXHHYECKUX PEIICHHN, KpUTHYC-
CKOT'O OTHOILCHUS K UCCIICJOBAHH-
SIM JDKeHay4dHoro Tojka (B19)

Hcnonp30BaHue BOCIUTATENFHOTO TIOTEHIINAA IAC-
UTUTHH MTPO(HEeCCHOHATBEHOTO MOYJIS st (JOPMHUPO-
BaHUS Y CTYICHTOB OTBETCTBEHHOCTH 3a CBOE TIPO-
(eccroHAIBHOE Pa3BUTHE MOCPEICTBOM BBIOOPA CTY-
JIEHTaMHU WHINBUIYaIbHBIX 00pa30BaTeIbHBIX TPaeK-
TOpUii, OpraHU3aIIH CUCTEMBI OOIIICHUS MEXKIY BCE-
MU y4acTHHKaMH 00pa30BaTesIbHOrO Ipoliecca, B TOM
YHCIIE C MCIIOJIb30BaHNEM HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

1. Vcnonp30BaHme BOCIHUTATENBEHOTO TOTEHIINAIA
JUCLUILIMH MPOo(eCcCHOHATBHOT0 MOAYIS 1uist hop-
MHUpPOBaHHS IOHUMAHUS OCHOBHBIX TIPUHIIAIIOB H
cnoco0OB HAyYHOTO MTO3HAHUS MUPA, PA3BUTHS HC-
CJIeZIOBATENLCKUX Ka4eCTB CTYACHTOB ITOCPEICTBOM
WX BOBIICYCHHUS B HCCIIEOBATEIBCKIE KyPCOBBIC TIPO-
€KTHI.

2. Hcnionp30BaHMEe BOCITUTATEIEHOTO OTEHIIHATA
JUCLUILIMH NMPOo(eCcCHOHATBHOTO MOAYIS uist hop-
MHUPOBaHHS KPUTHYECKOTO MBIIIJICHUsI, YMEHHUS pac-
CMaTpuBaTh pasjindHbIC UCCICAOBAHUSA C 3KCHepTHOfI
MO3UIMHU TIOCPEICTBOM OOCY>KACHUS CO CTYICHTaMU
COBPEMCHHBIX HCCHCHOBaHHﬁ, HUCTOPUYECCKUX MPECIa-
IIOCBIJIOK ITOSABJICHUS TE€X UJIU UHBIX OTKpLITI/Iﬁ U TC€O-
puil.

4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

ZII/ICLII/IHJ'II/IHa «CnekTpanbHbIe MCTOAbI

aHaJInu3a»

OTHOCHUTCA K qaCTu

8apUAMuUBHOU

podecCHOHATLHOTO MOAYIS y4eOHOTro IiaHa mo crenuaibHocTd 18.05.02-XuMudeckas TeXHOJIOTHUs

MaTepHUaJioB COBPEMEHHOMN YHEPIEeTUKU.

4.1 O6beM AUCHUIIIUHEI

OO6mas TpynoeMKOCTh (00BbeM) AUCHHUILTAHBI «CHEKTPAIbHBIC METOIBI aHAIN3a» COCTABISICT _2

3ayetHbIX enunuil (3ET), 72  akajgeMHuYecKHx yaca.

Tabmuma 4.1 O6bE€M TUCITUTUIMHEI 110 BUAAM YUY€OHBIX 3aHATUH (8 coomeemcmau ¢ y4eOHbIM NIAHOM,)

Beero, Cemectp*
Bun yueGHOI paboThI 3a4eTHBIX SIUHHMI] A
(akaz. yacoB)

KonrakTHas pa6ora ¢ npenogaBareiem 2(72)
B TOM YHUCIJIC:
— ayJJUTOpHAs MO BUJIaM y4eOHBIX 3aHATHI

— JIEKITUNA 18

— MPAKTUYCCKUEC 3aHATUA -

— mabopaTopHbie pabOThHI 18
CamocTosiTeIbHAsi paGoTa 00y4arOIIMXCs 36
B TOM YHCJI€:

— M3YYCHHE TEOPETHIECKOTO Kypca 20

— pacdyeTHO-rpaduuecKue 3aaHus, 3aJa9n -

— pedepart, acce 16

— MMOJITOTOBKA KYPCOBOT'O MPOCKTA -
Bua npomexyTouHoii aTTecTanuu (3a4eT, IK3aMeH) 3auer
NToro mo IMCHHIINHE 72
B TOM 4HcJIe B (pOpMe NPAKTHYECKON NOAT0TOBKHU

*konuuecmeo Cm0]l61/!06 6 ma@zuue coomeemcmeyent KOJau4ecmey cemecnipos usyuernusl OUCZ/;MI’IJZMHbl




Tabmuua 4.2 - Pacnpenenenue yq4eOHOM Harpy3Ku 1o paszaenam JUCLUIUTAHbI

Buel yueOHOM HArpy3KH U BX TPYJOEMKOCTh, BKJIFOYAs CaMO-
CTOSATENBHYIO PabOTy CTYICHTOB, aKaJ. 9ackl
i v 4 S SIS L 4
g % 25 |S 25 |5 25 dopMupyeMbIe
3] 3 o © . Q © == Q o m
¢ HaumenoBanue pazaena qucuu- o = B o = E =| = = S) WHIUKATOPEI
3 S = = s x| 8 S| B x| 8
Q. TIJIMHBI =1 2 w 0 S E|lED =] o2 E EE| o2& = OCBOECHHS KOM-
ol z O X EEa|ladl 5 %38 33 = X x .
Z 5 g E S go|lof| o890 2% @8 0o e METEHINHI
S| g S8 |FET g FE" | 8
g s B & s B s = 5 aa)
£ es |g |CE |8 |¢&¢8
= n B = n B m %
HcTopus u npenMeT cekTpaib- 0 0 0 IK-1, ITK-2,
1 1 0 0 1
HOI'O aHaju3a I1K-3.2
B3aumoneiicTBue MEXIy CBETOM 0 0 0 IIK-1, IIK-2,
2 1 0 0 1
M BEILIECTBOM. [1K-3.2
Crexrpockomnus B YO — u BH- 0 0 0 IIK-1, IIK-2,
3 . 2 0 0 2 4
JIMMOH 00J1acTsX CIIeKTpa [1K-3.2
4 ATOMHO-a0COpOITMOHHAS CTICK- 2 0 0 0 0 2 0 4 IIK-1, IIK-2,
TPOCKOTIHS I1K-3.2
5 ATOMHO-PMHCCHOHHAS CIIEK- 6 0 0 14 0 2 0 29 IIK-1, IIK-2,
TPOMETPHS I1K-3.2
0 0 0 IIK-1, IIK-2,
6 | Macc-criekTpoMeTpus 4 0 4 4 12 TK-3.2
7 PerTrenodayopecueHTHbIi aHa- 2 0 0 0 0 3 0 5 MK-1, TIK-2,
JI3 [1K-3.2
0 0 0 IIK-1, IIK-2,
8 | Pabora Han pedepaTom 0 0 0 23 23 K-3.2
72

4.2 ConepixaHue JUCHUILIAHBI

Tabnuma 4.3 - JIeKUMOHHBIH Kypc

TpynoemkocTs, akaz. da-
CoB
B TOM YHCJIE C
Ne nex- Homep HCIIONIb30BAHH-
Tema nexknuu
1A pasnena €M HHTEPaKTHB-
BCETO
HBIX 00pa3oBa-
TENbHBIX TEXHO-
Joruit
7 cemecTp
Uccnenosanust Hetorona u ®paynrodepa, xiaccupukanus CrieKTpoB.
HccnenoBanus bynsena u Kupxrodga, 3axoHs! ciekTpockonuu Kupxro-
1 1 (a. CriekTpockonuYeckuil 3akoH cMmemeHus. [Ipeamer crnekTpaabHOTro 1 0,5
aHaM3a, KIaccu(UKalMu METOJIOB, pelIaeMble 3aJaul, CXeMa IpoBeJie-
HUSL.
B3aumopelicTBre MeXXIy CBETOM M BEIIECTBOM. BHYTpeHHHE U BHeUI-
HHE B3auMo/ieiicTBUs. AOGCOPOIIMOHHAs ¥ YMUCCHOHHAsI CIIEKTPOCKOIIHSL.
2 2 ATOMHasi M MOJICKYJIApHAsl CIIEKTPOCKOIUS. YCIOBHS BO30YXKICHUS. 1 0,5
Knaccudukanus oOmacteil cnekrpa. M3MepuTenbHbIE CHCTEMBI CIIEK-
TPOCKOIUHU.
Cnexrpockonust B Y® — n Bunumoit odnactsx crexrpa. [IpuHunn n3me-
penus. Uctounuku ceeta. MoHnoxpomarop, [erexkrop, Krosetsl. HM3me-
3 3 penue criektpa. ToHKas koneOarenbHast cTpykTypa. TpeboBaHus K co- 1 05
BPEMEHHOMY CIIEKTpoMeETpY. J{noaHble MaTpullpl B cieKTpockonuu Y @- '
1 BuauMon obmacteit. TpaauumoHHbl criekTpodoTomerp. OmHoITyde-
BBI€ U IBYXJIy9€BbIe TPHOOPHI.
Metoms! criektpodoromepun. UyBCTBHTENBHOCTE aHamm3a. Ompenene-
4 3 HUE KOHLEHTPALMU N0 OKpacke. MHOrOKOMIIOHEHTHBIN aHanu3. Jluana- 1 05
30H n3MepeHnit. CTaTuCTHKA JaHHBIX W3MepeHus. IlepcrexTuBEI pa3Bu- ’
THs crieKTpockonuu Y ®- 1 BUAMMOM o0racTeit.
5 4 AToMHO-abcopbrmoHHas criekTpockonus. Mcropudeckas cmpaska. O6- 1 05
masl XxapakTepuctrka metoaa. JInnenuarsiid criekTp. YyBCTBUTEIHHOCTD '




U TIpeieiibl OOHAPYKCHUS.
ATOMHO-a0COPOIIMOHHBIN CIIEKTPOMETD.

Jlamnbl ¢ moneM katonoM. [Iponecc aromuzanmu. ATomMu3anus B Iula-
MeHH. ATOMHU3aIus B TpadUTOBOM TpyOuaTol meun. Meroanka Ha Oc-
HOBE T'HIPHIHBIX COCAWHEHHH M XOJOOHBIX mapoB pryTH. [lomexu B
aTOMHO-a0CcOpOIMOHHOM criekTpockonny. Kpurepun BBIOOpa MOIXOMIS-
mero crmocoba aToOMHO-aOCOpOIMOHHON crekTpockonuu. OcHameHHe
nmabopaTopun aTOMHO-a0COPOIIOHHON CIIEKTPOMETpHH. [lepCreKTHBEI
Pa3BUTHI ATOMHO-a0COPOIIMOHHON CIIEKTPOCKOITHH.

05

ATOMHO-3>MUCCHOHHAS CIIEKTPOCKOIIHA. TeopeTquCKHe OCHOBBI METO-
Ja. I/IH):[yKTI/IBHO CBsA3aHHaA I11j1asMa. CBLI-I/IHZ[yHI/IPOBaHHaSI IJiasma.

0,5

Z[yra MMOCTOSHHOTO TOKa. OCHOBHEIC napaMeTphbl IJIa3Mbl AYT'U MMOCTO-
SSHHOT'O TOKa. I/IcnapeHMe HpOGbI, aToMu3alus BCHICCTBA. Hpoueccm B
I1asMe Ayru, BJIWUAIOIINWEC Ha MHTCHCHUBHOCTL CHEKTPAJIbHBIX JIMHUIA.
MeTpOJIOFI/I‘IeCKI/Ie XapaKTCPpUCTUKU OYTOBOIo paspdaa IMOCTOAHHOIO
TOKa.

0,5

IInamena. CtpykTypa IUIaMeHH, TemIlepaTypa M cocTaB. 3myueHue
wiameH. PakTophl, BIMAIOIIME HA MapooOpa3oBaHHE W ATOMM3ALHIO
BemectBa. CreneHb MOHM3AMU. BiusHue cocTaBa MpoObI HA aTOMHU3a-
IIMI0. AHAJTUTHYECKOE MIPUMEHEHHE TUIAMEH U METPOJIOTHYECKHE Xapak-
TEPUCTHUKH.

0,5

10

BpIcoko9acTOTHAs WHAYKTHBHO-CBSI3aHHAs aproHoBas Iutazma. Cocras
aTOMHO-3MHCCHOHHOTO criektpomerpa ¢ MCII. ObopynoBanue ans pa-
60ts1 ¢ NCII.

05

11

Omuccuonnsle MCII-cnekTpoMeTpsl MOCIEN0BATENBHOIO ACHCTBUS.
MmuorosnemenTHeid  smuccnoHHBI  MCII-criektpomerp. KomOuHUMpO-
BaHHbIe VCII-cieKTpoMeTpsl OJHOBPEMEHHOTO W IIOCIEAOBATEIHLHOTO
nerictBusi. ICII-ciekTpomeTp ¢ amiene.

05

12

IIpoGmemsl MHOTOZNIEMEeHTHOTO ompeneneHus. CeroBoasl mist NCII-
criektpomeTpoB. HalOmiozeHue I1uta3Mbl B OCEBOM U paJdalibHOM
HanpasneHun. [IpuMeHeHne BHyTpeHHero cranaapra. Ilomexu mpu om-
tudeckoit amuccuonnoit UCII-cnexrpomerpuu. CTaHIapTHBIE PaCTBOPHI
JUI1 aTOMHO-3MUCCHOHHOH CIIEKTpOMETpUH. AHAJIN3 TBEPAbIX 00pa3ILIOB.

0,5

13

Bei6op criekTpoMeTpa Ul JIEMEHTHOro aHanusa. Pe3loMe U mepcrek-
TUBBI Pa3BUTHSI IIA3MEHHOM aTOMHON CIIEKTPOMETPHH.

0,5

14

Macc-cnektpomerpus. TeopeTrueckue 0CHOBBI METO/IA.

0,5

15

ITpupona macc-cnextpa. O6pa3oBaHrEe HOHOB B MacC-CIIEKTPOMETPHH.

0,5

16

Macc-cnextpoMeTpbl. KBanpymomnbHBIH Macc-CIEKTpOMeTp. MarHur-
HBII Macc-criekTpomeTp. BpemsamnponerHsie Macc-criekTpomeTpsl. CaBo-
€HHBIH (TaHEMHBII) Macc-CIIEKTPOMET.

0,5

17

Ilma3meHHast Macc-cnekTpoMeTpusa. TexHWKa H METOAMKa Macc-
cnekrpomerpuu ¢ MCII. UCII B kauecTBE MOHHOTO HcTOYHUKA. Conps-
>keHue macc-criekrpomerpa ¢ UCIIL.

[IpenmymecTBa mia3MeHHONW Macc-criekTpomeTpun. [losrykonnyecTBeH-
HbIH aHau3. OnpenenseMble 3JIEMEHTHI.

AHanuTHYeCKHe OrpaHUYeHUs. Pe3foMe 1 mepcrekTuBsl pa3BUTHS Macc-
CIIEKTPOMETPHH.

0,5

18

Ilonstne peHTreHoBCKOH (ayopecueHuu. TeopeTHdecKne OCHOBBI
MeTona. XapaKTepUCTUYECKUE CIEKTpalbHbIE JUHUU. 3akoH Mo3snu.
Bo30yxnenue. IlornomeHnne pEeHTTEHOBCKHX JIydel. PeHTreHoBcKas
TpyOKa. PEeHTreHOBCKHE CIIEKTPOMETpPHI. MeTo I ¢ auctepcneii mo AIinHe
BOJIHBI. Meron ¢ aucnepcueil no sHepruu. IIpuMeHeHHe B XMMMKO-
AHAIMTUYECKUX LENsIX. Pe3dloMe M MepCreKTUBBI pa3BUTUS PEHTICHO-
(hyopeciieHTHOTO aHaIu3a.

0,5

Hroro:

18

IIpakTHyeckue 3aHATHS Y4€OHBIM IIJIAHOM He NPeIyCMOTPEHbI.




Tabmmua 4.4 - JlabopaTopHbie paboOTHI

TpyaoeMKocCTb,
Ne 3a- Homep . akall. 7acoB
ptus | pasiena HaunmenoBanue 1abopatopHoOi paboThI B TOM YHCIIC B
BCETO (hopme mpaxTHUe-
CKOM MOATOTOBKH
A cemectp
1 5 Texuuka 6e3onacHocTy. [IpaBuia pabotsl B taboparopuu. Ilo- 1
CyJia, peakTUBBI 1 000pYIOBaHHE.
2 3 W3yyeHne onTH4ecKOM CXEMBI W MPOrPAaMMHOTO 00ECIEeYECHUs 1
cnekTpodoromerpa CD-56.
W3yyeHne onTHYecKOH CXEMBI U MPOrPaMMHOTO 00ECIEeYCHUs
3 5 ATOMHO-3MHUCCHOHHOTO CHEKTPAILHOTO KOMIUIEKCA C IYTOBBIM 1
HCTOYHHKOM CIIeKTpoB Ha ocHoBe MADC.
W3ydenne onTHYECKOH CXEMBI W MPOTPAMMHOTO 00ecredeHUs
4 5 ATOMHO-DMHCCHOHHOTO  CHEKTpOMETpa ¢  HHIYKTHBHO- 2
cBs3aHHOM ma3moit Optima 8300.
5 5 KamubpoBka mudposoro crekrporpada mo mamHam BoJH (mpo- 1
(GUIMpOBaHKE CHEKTPAIBLHOIO Npudopa)
[Tpurorosnenne 00pa3OB CpPaBHEHUS IS MOCTPOSHMS KaiuO-
6 5 POBOYHBIX 3aBHCHMOCTEH B KOJIMYECTBEHHOM CIIEKTPAIEHOM 2
aHanmse.
OOt Ka4eCTBEHHbIH aHaNn3 pa3nudHbix 00pasioBs. (Ompee-
7 5 JICHWE IIETIOYHBIX M MIEJTOYHO3EMENbHBIX METAJUIOB, ONpeeie- 6
HHE PEJIKO3EMENbHBIX METAILIOB).
8 6 Wzydyenne yctpoiictBa U TpOrpaMMHOTO 06601;[6‘16HPIH Mmacc- 4
CIICKTPOMCTpPa C UHAYKTUBHO-CBA3AHHOM IJIa3MOU
HUroro: 18

Tabnmma 4.6 - CamocrosiTenbHast paboTta CTy/IeHTa

Ne Pasnen Bun camocrostenpHoi padothl crynenta (CPC) Tpynoem-
| Ac- KOCTb, Ya-
TUIMHEI COB
10 cemecTp
BrInosHeHNE JOMAIITHETO 3aaHusl 10 TeMe:

1 3 Teoperuueckue ocHoBbl MK cniektpockonuu. Konebanus u cTpykTypa 2
MoJiekys. KadecTBeHHbldl ananu3. Knaccudukaiyss METOOB: aHalM3 CMECH OpPraHHMYEeCKUX
BEIIECTB, MACHTH(UKAIINS HHIMBUIYaJIbHOTO COSIMHEHUsI, CTPYKTYPHO-TPYIIIOBOI aHAJIH3.
BelInosiHeHUE JOMAIIIHETO 3aaHusl [0 TeMe:

Meton AAC c 351eKTpOTepMUYECKHM CIIOCOO0M aToMHU3aluy IpoObl. THIBI AIEKTpOTepMHYe-

2 4 CKUX aTOMH3aTOPOB. XapaKTepPUCTUKH aHAINTHYECKUX CUTHAJIOB U UX M3MepeHHe. MexaHus- 2
MBI MCIIAPEHUSI U aTOMU3ALKHU NPOOBI B rpaMTOBBIX Mevax. AHATUTHYECKUE XapaKTepHCTH-

KH.
BelnosiHeHUe JOMAIIHETo 3aaHusl [0 TeMe:

3 5 Jucneprupyromue 31eMeHTsl (Ipu3Ma, Iu(dpakinoHHas pemerka). [lapameTpsl crieKTpanb- 2
HBIX TPHOOPOB: JHCIIepCHs, pa3peliaromas cuiia, cBerocuna npudopa. MoHOXpoMaTopsl H
MOJIMXPOMATOPBHI.

BrlnosnHeHNE JOMAIIIHETO 3aaHusl 10 TeMe:

4 6 KoHcTpykuust Macc-CrieKTpOMETPOB ¢ MHAYKTUBHO CBS3aHHOM I1a3mMoil. OOBEKTHI aHaIHM3a B 3
Macc-CIeKTPOMETPUM C HMHAYKTHBHO CBs3aHHOHM ma3moil. MHrepdepenumn B Macc-
CIIEKTPOMETPHH C MHIYKTUBHO CBSI3aHHOH ILIa3MOH.

BrlnosnHeHNE JOMAIIIHETO 3aaHusl 10 TeMe:

5 7 CriekTpoMeTpsl C BOJIHOBOH JAWCHEPCHEH, CIIEKTPOMETPHI C JHEPreTHYECKOH IHCIEpPCHEH. 4
OcHOBHbIE OJIOKH TPUOOPOB U YCIOBUSI ITPOBEJICHHUS IKCIIEPUMEHTA.

9 8 Pabota Hazg pedepaTom 1o BEIOpaHHOH Teme 23

NUTOTO:

36




Pedepartsl o gucuunimHe «CrneKTpajbHble METObI AaHATM32»
Temsl pepepaToB Ha BHIOOD:

1. MadpakpacHast CIEKTPOCKOIHUS OTPKEHHUS: IIPHHIIUTIBL, METO/IbI ¥ IPAKTUIECKOE IIPUMEHEHHE.

2. CriekTpocKonusi KOMOMHALIMOHHOTO pacCesiHUA: MPUHIIUIIBIL, 000PYAOBaHHE U MPAKTHYECKOE MPU-
MEHEHHE.

3. ChekTpockonus SAEPHOIO MAarHUTHOTO pe3oHaHca. Perucrtpamus SIMP-criektpos, SAMP-
CIIEKTPOMETPBI, IPAKTUUECKOE IPUMEHEHUE.

4. AtToMHast abcopOITus ¢ aTOMU3AITUEH B TUTAMEHH.

5. ATomHas abcopOuus ¢ aroMu3anuen B rpaduToBOI MeyH.

6. CiektpodoToMeTpust U POTOMETPUYECKUE PEATreHThI, UCIOIb3YIOIIUECS B CIIEKTPOPOTOMEPUH.

7. JIazepHas aOsiys B CIEKTPAILHOM aHAIN3E.

8. Macc-criekTpoMeTpusi C UHyKTUBHO-CBSI3aHHOM TIIa3MOI.

9. BpemsnposneTHas Macc-CIEKTPOMETPHSL.

10. TepmMonOHU3AIMOHHAS MacC-CIIEKTPOMETPUS - BHICOKOTOUHBIA METOJ ONpE/IeNeHHs] H30TOMHbIX
OTHOIICHHIA.

11. CnekrpanbHble TOMEXU B aTOMHO-IMHCCHOHHOM CHEKTPAIbHOM aHAU3€.

12. CniekTpasbHbIE TIOMEXH B MACC-CIIEKTPAIBHOM aHAITH3E.

5 OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

[Tpu peanm3amuu MporpaMMbl TUCHUTUIHHBI «CIEKTPaIbHBIE METOJBI aHATN3a» HCIOIB3YIOTCS
pa3IMYHbIE METObI O0yUYEHUSI:

Jlekuuu: TpaguumonHas WH(GOPMAIMOHHAs JEKIHs, MpoOIeMHas JIeKIus, JeKIus-0ecena, JIeK-
[US-KOHCYJbTAILMSL, JTIEKIIUU C UCTIONIb30BAHUEM CIaiI-ITPEe3eHTAIIUA.

JUis KOHTPOJISI YCBOGHHS CTYyJEHTaMHU Pa3JIeliOB JAaHHOTO Kypca MPOBOIATCS Oecelbl BO BpeMs
YTeHUs JIEKLUH, MpeAsiaratoTcsi npoOaeMHbIe 3aJaHusl, UCIONb3YIOTCS KOMIIBIOTEPHBIE U TEXHUYECKHE
CpeAcTBa ISl yAy4IIeHUs] BOCIPHUATHS U3y4aeMOTo MaTepuaia, Ui MPHUOOPETeHUsI CTYICHTAaMH HOBBIX
TEOPEeTUYECKUX U (PaKTUIECKUX 3HAHUIA.

CaMocTosiTeIbHAsi padoTa CTYAEHTOB I0/Ipa3yMeBaeT MpopadoTKy JIEKIIMOHHOTO MaTepHaia ¢
UCIOJIb30BAaHUEM PEKOMEHAYEMOW JHUTepaTyphl, MOATOTOBKY WHIMUBUAYATbHBIX JTOMAIIHUX 3aJaHUMH,
MOJITOTOBKY K KOHTPOJIbHBIM paboTam, JJIsl BBITOJTHEHHUS KOTOPBIX HEOOXOIMMO MCTIOIh30BATh HE TOJIBKO
paboTy ¢ mpenaraeMoil IUTepaTypoii, HO M MOKUCK MO 0a3aM JaHHBIX XUMHUYECKUX COCTUHEHH, paboTy
B DJICKTPOHHBIX OMOIMOTEKAX.

JlabopaTopHbIe 3aHATHS.

Ha naGopatopHbIx 3aHATHSAX peann3yeTcs paboTa B KOMaHe, TpolieMHoe o0ydeHHe U 00yUueHne
Ha OCHOBE OIIbITA 32 CYET aCCOIHMAIIMH U COOCTBEHHOTO OMBITA C MPEIMETOM U3YUCHUS.

Y IenbHbII BeC 3aHATHI, MPOBOUMBIX B UHTEPAKTUBHBIX (popmax, coctaBiser 50 % ayauTopHBIX
3aHSTHH.

6 OLEHOYHBIE CPEJICTBA JIJI5I BXOJJHOI'O M TEKYILIET'O KOHTPO.I4,
MPOMEIKYTOYHOI 1 UTOTOBOM ATTECTALIMM (AHHOTALMS)

KoHTpob 0CBOEHMS IUCLIUIIIIMHBI TPOU3BOIUTCS B COOTBETCTBUU ¢ Ilo05keHNEM 0 peHTHHIOBOI
cucreMe OleHKH 3HaHui crynenros JJIUTHU HUAY MUON.

Texkyumii KOHTPOJIb 3HAHUH CTYJEHTOB IPOU3BOIUTCS €KEHEEIBHO Ha JTJAOOPATOPHBIX 3aHATHU-
AX TpernojaBaTeseM, BeIylIUM 3aHATHs 10 AUCHUIUIMHE B CIETYIOMHX hopMmax:

—TECTUPOBAHHUE,

— [IUCbMEHHBIC HHUBHIyaJIbHbIE JOMAIIHUE 3aJaHu;

— YCTHBIE OIIPOCHI

—3amuTa J1ab0paTOpHBIX padoT;

OTaenpHO OLEHMBAIOTCS JIMYHOCTHBIE KauecTBa CTYAEHTA (aKKypaTHOCTb, HUCIIOJHUTEIbHOCTH,
MHUIMAaTUBHOCTh) — paboTa y JOCKU, CBOEBPEMEHHAs cJjaya TECTOB, OTUETOB I10 J1a0OpPaTOpHBIM paboTaM
Y MHJIVBHUIYQJIBHBIX 3aJIaHUAMN.



IIpoMesKyTOUHBIH KOHTPOJIb IPOM3BOIUTCS 2 pa3a B CEMECTp B cienyomux Gopmax:

- mabopaTopHbIe PabOTHI;

- TECTOBBIE PaOOTHI.

Hmozoswlii konmpoas 10 pe3yibTataM A cemecTpa 10 TUCIHILIHHE MPOXOAUT B (hOpME 3alIUThI
pedepaTUBHBIX TUCHBMEHHBIX paboT, BKIIOYAIOLIETO B c€0s OTBET HA TEOPETUYECKHE BOTIPOCHI.

q)OHI[ OLICHOYHBIX CPCACTB, BKIIFOYAOIIUC TUIIOBLIC 3aJlaHHsA, YCTHBIC OIIPOCHI, TCCThI 1 MCTOAbI KOH-
TPOJIsA, IIO3BOJIAIONIUE OLCHUTD PE3YIbTAThL O6y‘leHI/I${ 110 HaHHOﬁ JAUCHUININHE, IIPUBCACH B HpI/IJ'IO}KeHI/II/I 2.

7 VUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
JTUCLHUTIJIMHBI

7.1 IlepevyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHOI JTUTEPaTyPBHI

Tabmuna 7.1 - ObecnieueHre AUCHUILTUHBI OCHOBHOW M JONOJIHHUTEIBHOMN JIUTEPAaTypOl 1O JTUC-

LUILIHHE

Ne Mecto u3ga- | Haumenosanue Ton Konuuectso
ABTOD Ha3Banue
/T HUSA W3JAaTeNbCTBA | M3JAHUSA | SK3EMIUIIPOB
OcHoBHas JuTEpaTypa
Béxkep 1O. Crexrpockonus DJIeKTpOHHAS
1 P p Mocksa Texnocdepa 2009 P
KHUTa
B. 1. Bacunnena, CrnieKkTpanbHble METO/bI aHa-
5 O. ®. CrosHOBA, nu3a. [IpakTnueckoe pyko- CaHkKT- 1 2021 DJeKTpOHHASA
aHb
. B. lllkyTtuHa, BOJCTBO: yuebHoe mocobue | IlerepOypr KHMIa
C. U. Kapmos
A.A. 3arpy6ckuit, AToOMHas onTU4ecKas Crek-
DJIeKTpOHHAS
3 A.T. Prich, TPOCKOIHS CIIo. CIIo. 2007 ™
KHHTa
H.M. lpiranenko
IImunr B. OnTuueckas ClIeKTPOCKOMH DNeKTpOHHAs
4 Mocksa Texnochepa 2007
JIIS XUMUKOB M OHOJIOTOB KHUTa
5 B.1. Bapcykos Hauunaroniemy aHaJIUTHUKY- Tam6 TamO0. roc. TexH. 2007 DIeKTpOHHAS
CIICKTPOCKOIIUCTY aMooB YH-Ta : KHUTra
Onrtrdeckue U CIeKTPab-
B.M. Jlynux, HBIE METOJIBI B TaGOpaTop- P MeKTDOHHAS
6 A.E. Cobores, HOM TNIPaKTHKyMe 110 (hH3H- Treps TTTY 2007 p
KHUTa
10.B. UypcaHoB. KO-XUMHUYECKUM METOaaM
aHaIM3a.
JonosiHuTe/ILHAS JIUTEPATYpa
DU3UKO-XUMUYECKUE ME-
TOMBI aHANIN3a: y4eOHOe o
1 B.H. Kasu# [u np.] A Y Mockaa FOpaiir 2022
noco6wue Jyist By30B / ox
penaxueit E. M. ITnucca
Hcrmonb30BaHne aTOMHO-
9MUCCUOHHOM CIIEKTPOMET-
PHUU C HHIYKTUBHO-
CBSI3aHHOM TIJIa3MOM IS 2008. — | Duekrponnas
2 Banekor A.B. M3y4EHHsI IPOLIECCOB Pas- Mocksa MUOU
40 c. KHUTa
JICJICHUS XUMUYECKHX DJIe-
MEHTOB, MPUMEHIEMBIX B
aToMHOM >HepreTuke: Jla-
060paTOPHBIN MPAKTHKYM.
Kynakosa 1.1, Metopl ONTHYECKOH CIEK-
i DJIeKTpOHHAS
3 ®énoposa O.A., TPOCKOIIUH Mocksa 2015
KHUTa
XopormrytuHa A.B.




AHAJIM3ATOP MHOTI'O-
KAHAJIBHBIN ATOM-

«BMK Onroanexrporu- | HO-OMHNCCHUOHHBIX Hosocu- 2014 DNeKTpOHHAs
i CIIEKTPOB “MADC” Gupe | 1OBOCHOMpCK Keira

PykoBoxacTBO MoIb30BaTEILA
I10 "ATOM"

A.P. 'apud3ssiHoB OMmuccuoHHas GoToMeTpus
IUITAMEHH U aTOMHO-
abcopOIMOHHAS CTIIEKTPO- Kasan. roc. yu-r DNeKTpOHHAs
5 Kazanb um. B Vaest- | 2009
CKOIIHSL: DJIEKTPOHHOE KHUTa
HOBa-JIeHnHa
y4aeOHOe mocodue A CTy-

JIEHTOB 2 Kypca
EmenssHoBa 1O. B. CIieKTpoCKOIIn4eckne Me-
TOIBl aHANINM3a B AHAJIHUTH-
YECKOW XMMHH : NMPAKTUKYM VYpaun. denep. yH-
6 / 10. B. EmenssinoBa, M. B. | Exatepun- | T. 2017 OJeKTpoHHas
Mopo3oBa, oypr Wsn-Bo  VYpaun. KHUTA
E. C. BysiHoBa ; [mox o6, yH-Ta
pex. E. C. BysHosoii] ;

Tomrmicon M, PykoBoncTBO 110 ciekTpo-
METPUIECKOMY aHAIH3Y C DNeKTpOHHAS
7 Yomm J1. P y Y Mocksa Henpa 1983 ™
WHIYKTHBHO-CBSI3aHHOM KHHTA
TIJIA3MOM.

7.2 IlepeueHnb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOM ceTH « UHTepHET)

http://www.icp-ms.ru

https://www.zldm.ru/jour

1
2
3. https://journals.urfu.ru/index.php/analitika
4

https://www.iskroline.ru/analysis/

5. http://www.spec-kniga.ru/obuchenie/laboratornaya-tekhnika-himicheskogo-

analiza/opticheskie-metody-analiza-spektralnyj-analiz.html

6. https://infopedia.su/15x1fbd.html
7. http://www.vmK.ru
8. https://e.lanbook.com/ds

Tabnuna 7.2 — PekomeHayeMble 3JIeKTPOHHO-OUOIMOTEYHbIE CUCTEMBI

No HaumeHnoBanue pecypca Temarnka
www.elibrary.ru Hayunas syiektporHast On0moTexa
2 https://e.lanbook.com DeKTpOoHHO-0MOIHMoTeYHas cucreMa JlaHb

7.3 llepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX IIPH OCYLIECTBJIEHUH 00pa30-
BaTeJILHOIO0 Mpolecca Mo JMCHUIINHE, BKII0Yasi lepeyeHb NPOrpaMMHOro odecrie4yeHus1 ¥ MH-
(popManIMOHHBIX CIIPABOYHBIX CHCTEM

Tabmuna 7.3 — [lepedeHsb JIMIIEH3UOHHOTO U CBOOOTHO pacIPOCTPAHSIEMOTO IMPOrpaMMHOTO obecte-
YEHUS

No HanmenoBanue Kpatkoe onucanue

1 Atom-3.3 [TporpamMHoe oOecrieueHue i IPOBEACHUS
aTOMHO-DMHCCHOHHOTO CIIEKTPAIILHOTO aHAJIN3a

2 WinLab32 [TporpammMHoe oOecrieueHue il IPOBEICHHS
aTOMHO-3MUCCHOHHOTO CIEKTPAIbHOTO aHAJIN3a



http://www.icp-ms.ru/
https://www.zldm.ru/jour
https://journals.urfu.ru/index.php/analitika
https://www.iskroline.ru/analysis/
http://www.spec-kniga.ru/obuchenie/laboratornaya-tekhnika-himicheskogo-analiza/opticheskie-metody-analiza-spektralnyj-analiz.html
http://www.spec-kniga.ru/obuchenie/laboratornaya-tekhnika-himicheskogo-analiza/opticheskie-metody-analiza-spektralnyj-analiz.html
https://infopedia.su/15x1fbd.html
http://www.vmk.ru/
https://e.lanbook.com/ds
http://www.elibrary.ru/
https://e.lanbook.com/

C MHJIYKTUBHO-CBSI3aHHOM TIJIa3MOM

ICP-MS MassHunter 4.6

[TporpamMMHOe obecrieueHue st IPOBEICHHS
MAacC-CHEKTPAIIbHOTO aHaIW3a ¢ MHIYKTUBHO-
CBSI3aHHOMU IIa3MON

MS Office,
MS Excel

[Taket mporpaMMHoOro obecrneueHus s padboThl
C TEKCTOM U DJIEKTPOHHBIMH TaOJIUIIAMU




8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

(IIpueoosamcs céedenus 0 CNeYUaIU3UPOBAHHBIX AYOUMOPUSX, OCHAUJEHHBIX 000PYO08aHUEM (CmeHJaMU,
MOOeNAMU, MAKeMAaMU, UHDOPMAYUOHHO-USMEPUMETIbHLIMU CUCEMAMU, 00pasyamu u m.o.) u npeoua-
3HAYEHHBIX OISl NPOBEOEHUs. TAOOPAMOPHO20 NPAKMUKYMA, 4 MAKIHCE O MEXHUYECKUX U IIeKMPOHHLIX
cpeocmeax 00yueHUs U KOHMPOJIA 3HAHULL CTYOEeHMO8 NO OUCYUNTUHE).

Ne HaunmenoBaHue moMenieHu Ut MpoBeAcHUs | Anpec (MECTOMOJIOKEHHE ) IIOMEIICHUN JIUTS TIPO-
/1 | BCEX BHIOB y4eOHOH esATeIbHOCTH, IPEYCMOT- | BEASHUS BCEX BUIOB YUEOHOH ESATEIbHOCTH,
PEHHOW y4eOHBIM IJIAHOM, B TOM YHUCJIC IOMEIIe- | MPEeIyCMOTPECHHOUW yUeOHBIM ITUTAHOM (B CITy-
HUSI TSI CAMOCTOSITEIbHOW paboThI, C yKa3aHUEM |4Yae pealiu3alliy 00pa30BaTeIbHOU MPOrpaMMEbl
IepEYHsI OCHOBHOTO 000pyIOBaHUs, yIeOHO B ceTeBOM (hopMe TOTIOITHUTEIHFHO yKa3hbIBaeT-
HATJISTHBIX TTOCOOUN M UCITOIB3yEeMOTO TIPO- Cs1 HAUMEHOBAaHME OpTraHU3aIui, ¢ KOTOPOii 3a-
TPaMMHOTO 00ECIICUCHUS KJIFOUEH JIOTOBOP)
1 [[Hocamounbix MecT-26; momans -40 kB.M.; 'Y apstHOBCKAs 0011., T. IUMUTpOBrpa, 3anagHoe mocce

1.9. AO «'HIl HUMAP» IIpommiomaska 1, 3nanue 120,
nomemnenue 306, basosas kadenpa npu AO «'HL]
HUAP».

Crernanu3upoBaHHas MeOelb:

-yueOHast jocka-1 IT., CTOJ MpernoaaBaTeabckuii-1 mr.,
CTOJI CTyJJeHYeCKnii-13, cTybs -26 mr.

TexHHuecKue cpeaCcTBa 00yUeHHS:

[Ikad BEITSHKHON 1abOpaTOPHBIH-11IT.; CTON-MO¥iKa J1a00P.-
1 mT.; mKxad A1 XMM.pEaKTUBOB - 2 IIT; CTOJ aHTUBUOpPAIH-
onHbI CB-8; yHMBepcanbHEIH qo3uMeTp-pagrnomerp MKC-
IAT1315, Anbta ciekrpomerp MKC-01A, Mynbtupan-ACy»;
ramma-6era criektpomerp MKC-AT 1315; no3zaTopsl; Bechl
ananutnueckue ANG 200; uentpudyra Uniyersal

9 OCOBEHHOCTH OPTAHU3AIIAN OBPA3OBATEJBLHOIO ITPOIECCA
JUISI MTHBAJIMJIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3JIOPOBbSI

OOydeHre MHBAIMJIOB U JIUIl C O'PAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbsI OCYIIECTBISETCS B
COOTBETCTBHH C:

— IlopsiikoM OpraHu3aluy U OCYIIECTBICHHUS 00pa30oBaTeNbHOM AeATeIbHOCTH 110 00pa3oBaTelb-
HBIM IporpaMMaM — Iporpammam OakaiaBpuara, IporpaMMmam CleluaguTeTa, IporpaMMaM Marucrpa-
TypHl (ITpukaz Muno6puayku P® ot 05.04.2017 Ne 301);

— IMonoxennem 06 opraHuszanuy 00y4eHUsl CTYIEHTOB-UHBAINUJIOB U CTY/I€HTOB C OIPAHUYEHHBI-
MH BO3MOKHOCTSIMU 3710poBbsi B HUAY MU®U, yrBepxnennsim 29.08.2017r.;

— MeToau4eckMMH PEKOMEHIALUsAMU 110 OpraHU3alui 00pa30BaTENbHOIO Mpolecca il 00yde-
HUS UHBAJUAOB U JIML C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pPOBBSI B 00pa30BaTEJIbHBIX OpraHu3alu-
AX BBICIIEr0 00pa30BaHUs, B TOM YHUCJI€ OCHAILIEHHOCTH 00pa30BaTEIbHOIO Mpolecca (yTBEpkKACHbI 3a-
MecTuTeneM MuHuctpa oopazoBanus U Hayku PO A.A. KnumossiM o1 08.04.2014 Ne AK-44/058H).



JlomosiHeHusI M ©3MeHeHHs B padoueii mporpamMmme
AMCUMIUIMHBI HA 20 /20 yu.r.

Buecennblie n3menenust Ha 20 /20 yueOHBIH rof

B pabouyio mporpaMMy BHOCATCS CEIYIOIINE U3MEHEHHUS:

1) ;
)
Ul O0enaemcs OMmMEemKa O HeyenecooOpasHOCmu 6HeCeHUus KaKux-iubo usMeHeHutl Ha — OaHHbll

YuebHblLl 200

Pabouyast mporpamma rnepecMoTpeHa Ha 3aceaHuH Kadeaps

(Oama, HoMep RPOMOKOIA 3ace0anus Kagpedpwl, NOONUCH 3a8. Kagedpoli).

COI'TACOBAHO:
3aBenyrouuii Belyckarouieit kaheapoit
HaumeHoBsaHue Ka(pe()pbz JIUYHAA NOONUCH pacmu(ppogka noonucu oama
PykoBogurens OOLI,
y4eHasi CTeTeHb, JOHKHOCTh
JUYTHAsA NOONUCH PaAcuuposra noonucu dama
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[Ipunoxenue 1
K paboueil mporpamMme JUCLUIUIMHEI
«CHeKTpaIbHbIe METO/Ibl AaHATN3a»

AHHOTanus padoyeil nporpaMMsl

JucturmnHa «CreKTpaibHbIe METOJIbl aHAJIM3a» OTHOCUTCS K BAPHMATHMBHON YacTu npodeccu-
OHAJBFHOI'O0 MOIVJIS y4yeOHOro miaHa mo crermaibHocTd 18.05.02-XuMudeckass TEXHOJIOIHUsT MaTepua-
JIOB COBPEMEHHOM YHEPIreTHKH.

Jucuumnmna peanusyercs kapeapoi «PaguoxumMumn.

IMesn ocBOCHUS TUCHUILTUHBL;

dopMupoBaHUEe Y 00yUYaOIIUXCS YIIYOJEHHBIX MPOoGeCcCHOHATBHBIX 3HAHUK B 00JIACTH CIIEK-
TPaIbHBIX METOJOB aHAJIN3a HEOPraHUYECKHUX BEIECTB MPU PEIICHUU MPOU3BOACTBEHHBIX M HCCIIEIO-
BaTEJIbCKUX 3a1a4.

3amaun:

- U3yYeHHUE XapaKTePUCTUK BAXKHEUIINX CIEKTPATbHBIX METOJIOB, UCIOIB3YEMBIX IS aHAIINA3a
HEOPraHUYECKUX BEIECTB;

- U3y4eHUe 3aKOHOMEPHOCTEH (PU3UKO-XMMUYECKUX MPOIIECCOB, MPUBOAAIIUX K (HOPMUPOBA-
HMIO aHAJINTHYSCKUX CHTHAJIOB;

- OCBOCHHUE MIPHUHIINIA JEHCTBHS MPUOOPOB, UCHOIB3YEMBIX B (PU3UKO-XUMHUYECKOM aHAJIN3E;

- OCBOCHHE IIPHEMOB PabOTHI C HAHOOJIee PaCcIPOCTPAHCHHBIMH PUOOPAMH,

- opMHUpOBaHKE HABHIKOB BHIOOpA aHATUTHUYECKOTO 000pYAOBaHUs, UCXOS U3 BO3MOXKHOCTEH
MeTOo/a U KOHKPETHOro MpuOopa, a Tak:Ke MaTepruaJIbHOTO YPOBHS Ja00paTOpUU IJIs pEHICHUsI HAYYHO-
HCCIIEN0BAaTENLCKUX 3a/1aY.

[Tpouecc u3yueHus: AUCHUILTUHBI HAIIPaBIeH HAa (OPMUPOBAHUE CIEAYIOIINUX KOMIETCHIUN U
WHIUKATOPOB UX nocTikenust B coorBerctBur ¢ OC HUAY MUDU u OOIl BO no crenuanbHOCTH
18.05.02 XuMuyeckas TEXHOJOIHMS MaTEpUaIOB COBPEMEHHOMN DHEPIrEeTHKH, CIElUaIn3anus «XuMuye-
CKas TEXHOJIOTHS MaTEPHAJIOB sLIEpHOro TommmBHoro rmkiaay: [1K-1, TIK-2, T1K-3,2.

B pesynbrate nzydeHus JUCHMIUIMHBI «CnekmpanbHble Memoobl aHanu3ay 00ydaroluiics ro-
TOBUTCS] K OCBOEHUIO TPYAOBBIX (DYHKIIMA:

1. IIpodeccuonanpuplil cTanaapt - «24.078. Cneunanucr-ucciaeoBareNb B 00JacTu sAIepHO-
SHEPreTUUECKUX TEXHOJIOTUI».

2. TpynoBas ¢yukuus - B.7. BelpaboTka HampaBieHMH NPUKIAJHBIX  HAy4HO-
UCCJIEIOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX paOOT MO  COBEPUICHCTBOBAHMIO  SIIEPHO-
OHEPreTUYECKUX TEXHOJIOTMM U PYKOBOACTBO JEATENBHOCTHIO MOJYUHEHHOTO NIEPCOHAIIA 110 UX BBIMNOJI-
HEHHUIO.

3. B/01.7. PykoBOACTBO U yIpaBlICHUE IEITEILHOCTBIO MEPCOHATA U o0ecieueHne 6e30macHo-
ro IpOBCACHHA HAYYHO-UCCIICAOBATCIIBCKUX U OIBITHO- KOHCTPYKTOPCKUX pa60T.

BocnurareabHbIA MOTEHIIHAJ AU CIHUILINHDI

- (hopmHpoBaHUS MO3UTUBHOIO OTHOIIEHUS K Mpodeccun MHXKEeHepa (TeXHOJora, XMMHUKa-
aHAJMTHKA), TOHUMaHUS €€ COLMAIbHOM 3HAYMMOCTH M POJIM B OOIIECTBE, CTPEMJICHHS CIIeI0BaTh HOP-
MaM MpodeccHoHaTbHOM HJTUKHM MOCPEACTBOM KOHTEKCTHOTO OOYy4YeHHS, PpELIEHUS MPaKTHKO-
OpPUEHTUPOBAHHBIX CUTYAl[MOHHBIX 33]1a4;

- (opMHpOBaHUS YCTOMUMBOrO MHTEpEca K MPOPecCHOHATBHON AEATeNbHOCTH, CIOCOOHOCTH
KPUTHYECKH, CAMOCTOSATEILHO MBICIIUTh, IOHUMATh 3HAYUMOCTh MPO(ECCHH MOCPEACTBOM OCO3HAHHOTO
BBIOOpA TEMATHKU MPOEKTOB, BHITIOJIHEHUsS MTPOCKTOB C IMOCIEAYIONMEH MyOIMYHONW Tpe3eHTaluen pe-
3yJIbTAaTOB, B TOM YHCJIE 0OOCHOBAHUEM HUX COLMATIBHON M MPAKTUYECKON 3HAYUMOCTH;

- (popMHpOBaHHE MOHWMAaHMS OCHOBHBIX NMPHHLMIIOB M CIIOCOOOB HAYYHOTO IMO3HAHUS MUDA,
Pa3BUTHS UCCIIEIOBATENLCKUX KAUECTB CTYJIEHTOB IOCPEICTBOM HUX BOBJICUEHHMS B HCCIIEI0BATEIbCKUE
KYPCOBBIE IPOEKTHI;

- (popMHpOBaHME KPUTUYECKOTO MBIIUICHUS, YMEHUSI pacCMaTpUBaTh Pa3UYHbIE MCCIIE0BA-
HUS C HKCIEPTHON MO3UIMH MOCPEICTBOM OOCYKIEHHS CO CTYyJE€HTaMU COBPEMEHHBIX HCCIIEIOBaHUM,
HCTOPUYECKHUX MPEANIOCHUIOK MOSBICHUS T€X WM UHBIX OTKPBITUN U TEOPHH.



Pa3pnenbl AMCHUIUIMHBL:

Hcropus u npeaMeT CeKTpaaIbHOIO aHAIN3a.
B3anMopeincTere Mexay CBETOM U BEIIECTBOM.
Crnekrpockonus B YO — 1 BUIUMON 00JIaCTAX CHEKTpa.
ATOMHO-a0COPOIIMOHHAS CIIEKTPOCKOTIHSI.
ATOMHO-3MHCCHUOHHAS CLIEKTPOCKOIHS.
Macc-cniekrpomerpusi.

PentrenodayopeciieHTHBIN aHAIN3.

NogakowhE

[TporpaMMoii TUCIMILIMHBI IPEAYCMOTPEHBI JeKinonHble (18 yacoB), maboparopusie (18 ya-
coB) 3aHATHA U (36 4acOB) CAMOCTOSTENILHOW PaOOTHI CTYACHTA.

dopma KOHTPOJIS: 3a4ET

OO0mast TpyoeMKocTh (00beM) MUCHUTUIMHBI «CIIEKTpAIbHbIE METOJIbI aHAIHM3a» COCTaBIISET
_2 3auernsix enqunul (3ET), 72 akagemMuueckux daca.




