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1. Henu v 3a1a4u U3yYeHUs] TUCHUIIMHBI
1.1 Heap aucuMnjJanHbl

I{enpto OCBOCHMS TaHHOW JNUCIMIUIMHBI SBJISETCS (GOpMHUpOBaHUE y oO0ydaromuxcs odmenpodec-
CHOHAJIBHBIX M MPOQPECCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBHH ¢ TpeboBanusimu PI'OC BO mo
HanpasieHuto 04.04.01 — Xumus.

1.2. 3agauy JUCHUAIIINHBI

1) oBrnageHue oOy4arOIIMMHCS TEOpUEH M HaBBIKAMU MPAKTHYECKON pabOThl B 00JIACTH METOOB
AJIEMEHTHOT'O aHAJIN3a;

2) npuoOpeTeHne 00y4aroUMMUC CIIOCOOHOCTH UCIOJIb30BaTh U Pa3BUBATh TEOPETHUUECKHE OC-
HOBBI TPAUIIMOHHBIX U HOBBIX METOOB 3JIEMEHTHOTO aHAJIN3a;

3) mpuobOpereHre OOYUYArOIIUMHUCS TOTOBHOCTH HCIIOJIb30BAaTh COBPEMEHHYIO almaparypy Ipu
MIPOBEACHUHN HAYYHBIX UCCIICIOBAHUMH.

1.3 Mecto qucuumiunsl B ctpykrype OOII BO

Hucuunnmnza «MeToibl 3JIEMEHTHOIO aHAINM3a B AHAIMTUYECKON XMMHMN» OTHOCUTCS BapHATUBHOU
yacTH (IUCIMILIMHA 110 BBIOOPY) npodeccronanbHoro nukia biaoka 1 "J{ucuurmimael (Moaynn)" yuaeOHO-
ro mwiana. MapopMannoHHO U JIOTHYECKH OHA CBS3aHA CO CIICAYIOMUMU TUCHUIUIMHAMU: «COBpEeMEHHAS
aHaJMTUYECKasg XUMus», «CoBpeMeHHasi BOJbTAMIIEPOMETPUSI.

1.4 IlepeyeHb MIaAHUPYEMBIX Pe3yJabTATOB 00yYeHHs MO JMCHHUILIAHE (MOAYJII0), COOTHECEHHBIX C

IJIAHUPYEMBIMHU pPE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJ’leOI7I MporpaMmal

[Tponecc n3yueHHs JUCUUIUIMHBI HAllpaBJeH Ha (JOpMUPOBAHHE CIIEIYIONUX KOMIIETEHIIHA:
— CHOCOOHOCTBH MCIOJB30BAaTh U Pa3BUBATh TEOPETHUECKHWE OCHOBBI TPAIUIIMOHHBIX M HOBBIX pa3/ieiioB
XHMHU TIPH perieHnn npodeccuonanbhbix 3aaa4d (OI1K-1);
— BJIAJICHUE TEOPHEH M HAaBBIKAMH MPAKTHUECKON paboThl B m30panHOi oomacti xumuu (I1K-2);
— FOTOBHOCTb HCIIOJIb30BaTh COBPEMEHHYIO anmnapaTypy MpH IpoBeleHUN HaydHbIX uccienoanuit (ITK-

3).

No WNunexc | Conepkanue komme- | B pesynbrare nzydeHust yaeOHOM TUCIUIUIMHBI O0yYaroy-

_ KOoMIIe- TeHIMH (UH e€ Ja- €Csl IOJIKHBI

© | TeHnum CTH) 3HATh YMeTh BJIaJleTh

1. OIIK-1 CrniocobHOCTh Hcmob- | 3HaTh ocHOBHBIE | [IpocnexuBars no- | Metononoruue-
30BaTh M pa3BUBaTh | ATalbl Pa3BUTHUS | TUKY Pa3BUTUS Me- | CKUHMH MpHEMaMHu,
TEOPETUYECKUE OCHO- | U TEOpETUYe- | TOAOB DJIEMEHTHO- | TIO3BOJSIOIIMMU
Bbl TPAJAMIMOHHBIX M | CKM€  OCHOBBI | TO  aHaJM3a U | TPAMOTHO OILIEHHU-
HOBBIX pAa3Je€lIOB XHU- | METOJOB  DJIe- | HAXOAUTH nep- | BaTb  aHaJIUTHYeE-
MUU TpU PELIEHUH | MEHTHOTO aHa- | CHEKTUBHbBIE IYTH | CKUE BO3MOXXHOCTHU
npo¢eCcCHOHATBHBIX nm3a UX pa3BUTHSA U MOTEHIHMAl Me-
3a1a4 TOJIOB 3JIEMEHTHO-

ro aHaJIM3a

2. [1K-2 Brnanenne teopueit u | OcHOBHBIE OpuentupoBarecst | HaBeikamm  camo-
HABbIKAMHU TPaKTH4e- | MPUHIIMIIbI, B MHOrooOpa3uu | CTOSTETbHOH JKC-
CKOM pPabOThl B M3- | BO3MOXHOCTH M | aHAJIUTUYECKUX NEPUMEHTAIbHOU
OpaHHOI 0o6nacT Xu- | 00NacTH  NpH- | MOAXOJOB M JIeNaTh | paboThl B 001aCTH




No WNupekc | Conepxanue komrie- | B pesynbrarte nzyueHus yueOHON TUCHMITIIMHBI 00Yy4atOH-
_ KOMIIE- TEeHU MU (UM e€ ya- €Csl JOJKHBI
" | TeHIUH CTH) 3HATH yMeTh BJIA/IeTh
MUU MEHEHUS cO- | 000CHOBAaHHBIN COBPEMEHHBIX Me-
BPEMEHHBIX Me- | BHIOOp METOJIa | TOJIOB 3JEMEHTHO-
TOJIOB 3JIEMEHT- | DJIEMEHTHOIO0 aHa- | ro aHajIu3a
HOTO aHau3a au3a JUis KOHKpeT-
HOro 00BEKTa
3. I1K-3 l'otoBHOCT, wucnonb- | [locnennue [Ipumensarp  ume- | HaBpikamMmu paboThI
30BaTh COBPEMEHHYIO | TEXHUYECKHE U | IOLIUECS TEOpPETH- | HA  COBPEMEHHOM
anmnapaTtypy MpH Mpo- | METOAOJOrHYe- | YECKHe 3HaHUA IpU | 000pYJIOBaHUU

BEJICHUU HAYYHBIX HC-
clIeJOBaHUI

ckue pas3paboT-
KA B aHAJIUTH-
9ecKoM Tpubo-
POCTPOCHHUHU

oOyyeHnn pabore
Ha HOBOM COBpe-
MEHHOHM anmnapary-

pe

9JICMCHTHOI'O aHa-
Jqu3a

2. CTpyKTypa M coaepkaHue THUCHHUILINHBI

2.1 PacnipeaesieHre TPYI0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO61mast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBISIET 7 3a4eTHBIX eauHuI] (252 Jaca, u3
HUX — /2,3 yaca ayiUTOPHOM HArpy3Ku: JEKIMOHHBIX 36 yacoB, 1abopaTopHbIX 36 4acoB,

0,3 yaca UKP, 144 yaca caMOCTOSATEIbHOU PabOTHI).

Bun yae6HO# paboTh Bceero | Cemectpsl
4acoB
(uacsr)
1 2

KonTakTHasi paboTa, B TOM 4ncJe:
AyauTopHbIe 3aHATHS (BCEro): 72,3 - 72,3
3aHATH JIEKIIHOHHOTO THUIIA 36 - 36
JlaboparopHbIe 3aHATHS 36 - 36
3aHATHS CEMHHAPCKOTO THMA (CEeMUHAPHI, MPAKTUYECKHE 3aHs-
THS) i ) )
WNnas koHTakTHasA padora:
ITpomexxyrounas arrecranus (MKP) 0,3 - 0,3
CamocrosiTesbHasi paboTa, B TOM 4HcIe:
Kypcosas pabora - - -
[TpopaboTka yuebHOTO (TEOPETUYECKOr0) MaTepuana 40 - 40
BrimonHenne WHAMBUAYATBHBIX 3alaHUid (TTOATOTOBKA COOOIIIE- 30 i 30
HUM, TPE3EHTALINUN)
Pedepar 50 - 50
[ToaroToBKa K TEKymeMy KOHTPOJIIO 24 - 24
KontpoJs:
[TonroToBKa K SK3aMEHY 35,7 - 35,7
O0mas Tpy10eMKOCTh | Yac. 252 = 252

B TOM 4YHCJI€ KOHTAKTHAs padora 78,2 - 78,2

3a4. e 7 - 7




2.2 CTpyKTypa AMCUMIIIMHbBI:

Pacrnipenenenre BuI0B yaeOHOM paOOThI M UX TPYTOEMKOCTHU IO pa3/iesiaM JUCIUILTAHEI.

KonnuecTBo uyacoB
Ne HanmeHoBanue pasaenos Beero AynuropHas paborta BreaymuropHas paboTa
JI I13 JIP CPC

1 2 3 4 5 6 7
MeToasl ONITUYECKOH aTOMHOM 28 8 _ 8 12
CIIEKTPOMETPUU
MeTtonanl €HTI€HOBCKOU

2 A P 22 6 - 4 12
CIIEKTPOMETPUH
SnepHO-PUNUECKUE METO-

3 AACPHO-() 26 2 - - 24
ITBI
Heoprauuueckas macc-

4 p 32 8 - 12 12
CIIEKTPOMETPHS
JIoKaNmpbHBIN  DJIEMEHTHBIN

5 18 2 - - 16
aHanu3
DJIEMEHTHBII aHaJlM3 opra-

6 P 26 2 - - 24
HHUYECKHX BEIECTB
IIpakTHueckoe MpUMEHEHNe
A CpaBHEHHUE aHaJIUTHYE-

7 p . 36 2 - - 34
CKHX BO3MOKHOCTEH METO-
JIOB DJIEMEHTHOTO aHaIMU3a
IIpoTOYHBIE W MHPOTOYHO-

8 WH)KEKIIMOHHBIA  DJIEMEHT- 28 6 — 12 10
HEIA aHaIn3

9 Hroro: 36 — 36 144

[Tpumeuanue: JI — nekunu, 113 — npaktrueckue 3ansatus / cemunapsl, JIP — maboparopusie 3ansatus, CPC
— caMOCTOsTeNbHAsA PabOTa CTy/IEHTA.

2.3. Conep:xanue pa3iesioB AUCHUTLIMHBI

2.3.1 3auATHA JEeKIHUOHHOr0 TUIIA

Ne
HanmenoBanue dopMma TeKy-
pas- Conepxanue pasaena
paszneina LIEr0 KOHTPOJIA
aeia
1 2 3 4
1. Metoabl  onTudeckoil |  ATOMHO-aOCOpOIMOHHAs cnexkrtpomerpus. | K, JIP, P

ATOMHOM CIIEKTPOMETPUU | ATOMHO-IMHCCHOHHASI CIIEKTPOMETpHUs. ATOMHO-
(bayopectienTHas criekrpomerpusi. OCHOBHBIEC TIO-
HATHS ¥ TEOPETHYECKUE OCHOBBI METO/IOB. Amma-
patypHoe odopmieHue. PasHOBHIHOCTH, METpO-
JIOTUYECKHE XapAKTEPUCTHUKH M aHAJUTUYECKHUE
BO3MOXKHOCTH METOJOB ONTHYECKOM aTOMHOMU
CIIEKTPOMETPHH.




Metonabl PEHTT€HOB-
CKOH CIIEKTPOMETpUU

PentrenoBckuii cniektp. Kmaccudukamus meto-
JIOB PEHTI€HOBCKON CHEKTPOCKONUU. PeHTreHoB-
CKasi SMHUCCHS, PEHTIC€HOBCKas abcopOuus, peHt-
reHoBckast Quryopecuennus. HempepwsiBHOE (TOp-
MO3HO€) M XapaKTepucTHueckoe (JIMHEeHYaToe)
peHTreHoBckoe wu3nydenue. OOopynoBaHUE: WC-
TOYHUKHU PEHTI€HOBCKOTO U3Ty4eHHs (PEHTTEHOB-
CKast TpyOKa, UCTOYHUKH BTOPUYHOTO PEHTIC€HOB-
CKOTO M3Jy4EeHHs, PaAHMOU30TONHBIE UCTOYHUKH),
KOJUTUMATOPHI, GUIBTPHI, KpUCTAJLIIbI-
aHAJIM3aToOPbl, JETEKTOPHI (ra30Bble MOHU3ALMOH-
HbIE, CUUHTWUISIIUOHHBIC, TTOJIYIPOBOJHUKOBBIE),
nepxkatenu oOpasnoB. MHTepripeTanusi CeKTPOB.
[Ipumenenue metonoB. Ilocneanue pazpaboTku B
METOJaX PEHTI€HOBCKON CIIEKTPOMETPHUH.

K, JIP, P

SAnepHo-usnueckue
METO/bI

SAnepuo-pusnueckne metonsl. Kimaccuduxarms
METOI0B. AKTMBAalMOHHBIN aHanu3. MHcTpymeH-
TaJbHBIM M pPagMOXUMHUYECKHM BapuaHThl. Kiac-
cuuKalMsg METOAOB IO CHoco0y aKTHUBAIUH.
Helitponno-akTuBanmonHeli  a”Hanu3. ['amma-
AKTUBALIMOHHBIN aHAJIN3. AKTUBALMS 3apsyKEHHBI-
MU YacTULlaMd. Annaparypa Ui pOBEIECHUs aK-
TUBAallMOHHOIO aHanu3a. IIpuMmeHeHne akTuBanu-
OHHOTO aHanm3a. ['amMmma-pe3oHaHcHas (M&ccbaya-
poBcKas) crekTpockonus. IIpuHiumnel, anmapary-
pa, mpuMeHeHue. Metoa HM30TONHOro pas3dasiie-
HUS. AKTHBallMOHHAs aBTopaauorpadus. Heaktu-
BallMOHHBIE STAEPHO-PU3NUECKIE METO/IBI.

K, P

Heopranunueckas macc-
CHEKTPOMETPHUSI

Teopernueckre oCHOBBI Merona. MoHHBIE HC-
TOYHMKHU: MHAYKTUBHO CBSI3aHHAs IUla3Ma, MCKpa,
Jasep, TIACUIMN pa3psl, TepMUUECKass HOHU3ALNs
C TOBEPXHOCTH, IEKTPOHHAs WOHU3ALUSI, UOHM-
3anus ANIEKTPOCIIPEEM, MaTpUYHO-
WHTYIIUPOBAHHAS JazepHas JecopOnus-
NOHM3aIMsA, MAacC-CIIEKTPOMETPUS  BTOPUYHBIX
HOHOB. PasznerneHne WMOHOB, aHAINW3aTOpBI: Mar-
HUTHBIN CEKTOPHBIN, JJIEKTPUYECKUN CEKTOPHBIMH,
KBaJPYIOJIbHBIA, BPEMSIIPOJICTHBINA, WOHHAS JIO-
Bymika. Jlerekropsl: kinerka Papazes, yMHOXKH-
TeIb BTOPUYHBIX JJIEKTPOHOB M Ap. KauectBen-
HBIM aHajau3: U30TOIbI, OIPEIEIIEHHE Macc, Me-
maromue BiausHUSA. MHTepdepeHuu U crnocoObl
ux ycrpaHeHus. KonuuecTBEHHBIM aHaIW3: MOJTY-
KOJMYECTBEHHBbIE H3MEpeHus, KaauOpoBKa, H30-
TorHoe paz0asienue. [loxroroska mpob. Anamu-
TUYECKHE BO3MOXKHOCTH MeTona. Ob6macTu mpu-
MEHEHHS.

K, JIP, P

JIoKaJIBbHBIA ~ DJIIEMEHT-
HBII aHaIU3

PentreHoBckas (pOTOAIIEKTPOHHASI CIIEKTPOCKO-
nusa.  Oxe-anekTpoHHas cnekrpockonus. Criek-
TPOCKOMNHUS MOHHOIO  paccesHusl. Macc-

K, P




CIEKTPOMETPHsI BTOPUYHBIX MOHOB. DJIEKTPOHHO-
30HJIOBBII PEHTTE€HOCHEKTpalIbHbI aHamu3. Teo-
peTuyeckre OCHOBBI MeTon0B. OOOpynOBaHUE.
[Ipumenenue. CpaBHUTENIbHAS OLICHKA METO/IOB.

OJIeMEHTHBIN aHaIn3
OpraHUYECKUX BEIECTB

ABTOMATHYECKHUE METO/bI ONpEIC/ICHHs yriie-
pozaa, Boaopoaa, a3ora, cepbl M kuciopona. Oc-
HOBHBIC IPUHIIMITBI ABTOMATHYECKUX METOJI0B
CHNS-anammza. IloaroroBka mpo0d K aHAIU3y:
B3BEIIMBaHKE, BBOJ MPOO B PEaKToOp, peakI[MOH-
HBIN 6J'IOK, pasaCinTCIibHaA 4aCTb U JCTCKTHUPOBA-
HUE, IeKTPOHHOE 00opymoBanue. Kommepueckue
aHAJIM3aTOPbI.

K, P

[IpakTrueckoe mpuMe-
HEHUE W CpPaBHEHME aHa-
JIATHYECKUX  BO3MOXKHO-
CTE METOJOB DJIECMCHT-
HOT'0 aHaJIM3a

CpaBHUTENbHAS OIICHKA aHAJIUTHUYECKUX BO3-
MO>KHOCTEH METOJIOB 3JIEMEHTHOTO aHAJIN3a: MET-
POJIOTHYECKUE XapaKTEPHCTUKH, 3KOHOMUYECKAS
COCTABIISIIOIIAsT aHAIN3a, BO3MOXXHOCTH HEpaspy-
IIAIOIIET0 KOHTPOJIS, YCTOWYMBOCTh K BIIUSTHHSIM,
TpeboBaHusT K oOpa3uaM. AHaIW3 Pa3TUIHBIX
O00BEKTOB. AHAJIN3 TBEPJBIX, KUIKUX U Tra3z000-
pa3HbIX 1mpob. MeToapl reHepanyuy mapoB B aHa-
JUTHYECKOW aTOMHOHM CHEKTPOMETpHH: OOIIas Xa-
PAKTCPUCTUKA IMOAXOJA. Xumuueckas reacpanusa
THJIPUJIOB, TaJOrCHUIOB, KapOOHWJIOB, OKCHIIOB,
ATKUJIIPOU3BOIHBIX. METOJl XOJIOMHOTO Tapa
yIBTPa3BYK AJIs TeHEepaIluu napoB pTyTu. TexHuka
(hOTOXMMHUYECKON TeHEepaluu: MEXaHU3M TIPOIIeC-
ca, o0opynoBaHUE, KPYT AJIEMEHTOB, MpPEUMYIIIe-
CTBA U OI'paHUYCHU MMOAXO0JA.

K, P

IIpoToYHBIl U HPOTOY-
HO-UH)KEKIIMOHHBIN  JJIe-
MEHTHBIN aHaIn3

OcHOBBI MeTOJ]a MPOTOYHOTO IIEMEHTHOTO aHa-
nu3a. O6opynoBanue. CXxemMbl C TPOTOYHBIM KOH-
LIEHTPUPOBAHHEM U TeHepaluel mapoB. XUMHYe-
CKHEC, DJICKTPOXUMHNYCCKHUC, (1)OTOXI/IMI/I‘~ICCKI/I€ n
Jpyryue TEXHUKHU TeHepaluy mapoB.

K, JIP, P

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

(yLIC6HBIM IIJIaHOM 3aHATHA CCMUHAPCKOI'0 TUIIA HE HpCI[yCMOTpCHBI)

2.3.3 JlaGopaTopHble 3aHATHS

Ne | HaumeHoBaHue 1a00paTOPHBIX paboT dopma TeKyIIero KOHTpoIs

1 2 3
1 [IpumeHenne IeHTepuEeBOl KOPPEKIMH B METOAE aTOMHO- | OTdeT mo

a0COpPOITMOHHONM CHEKTPOMETPUM JII KOPPEKIIMU MeIar- | 1abopaTopHOit

IIMX BIUSHUN TPU OINpeNeJICHUH MBIIIbsIKa B MPUPOIHON | paboTe

BOJIE
2 I'pynmoBoe koHIleHTpUpoBaHue 16 3MeMeHTOB AMis X aroM- | OT4eT 1o

HO-PMHUCCHUOHHOTO ONPEAEIICHUS B MOPCKOH BOJIE nabopaTopHOH

pabote




3 HccnenoBanue noYB Ha 3arpsi3HEHHUE TsOKENBIMHA MeTaiiamu | OTder mo
METOJIOM PEHTTEHO(ITYOPECIIEHTHOTO aHATH3a naboparopHoOit
pabore
4 UCITI-MC-onpenenenue 18 aneMeHTOB B o0Opa3uax npupoa- | Otyer no
HOM BOJIbI nabopaTopHOH
pabote
5 OneHka 3arpsi3HEHHs] padoYKMX MOBEpXHOCTEW Jabopatopuu | OTYeT 1o
XUMHAYECKHUMHU 3JEMEHTAMHU METOJOM MAacC-CIIEKTPOMETPHUH | IaOOpaTOpHOU
C MHJYKTUBHO CBSI3aHHOM TUIa3MOMN pabote
6 [IpuMeHeHHEe pacueTHBIX METOAOB KOPPEKIIMH MOJIMATOMHBIX | OTYeT 1o
uHTepPEPEHIMI B METOJIE MacC-CIEKTPOMETPHH C WHAYK- | JIAOOpaTOpHOU
THUBHO-CBSI3aHHOM TIJIa3MOM pabote
7 ATOMHO-a0COPOIIMOHHOE OTIPENIEICHNE PTYTH METOJIOM «XO- | OTuer mo
JIOJTHOTO TIapay nabopaTopHOi
pabore
8 DNEeKTpOTEepPMUYECKOE aTOMHO-a0copOIHMoHHOe ompenene- | OTyer o
HUE MBIIIbSIKA C TCHEepAIHe THAPUIOB nabopaTopHOi
pabore
9 DIEeKTPOTEPMHUUECKOE aTOMHO-a0copOLuMoHHOe ompeaerne- | OTyeT no
HUE CEJICHa B MPHUPOJHON BoJe ¢ (POTOXMMUYECKOH TreHepa- | JabopaTopHOU
1MEeH MapoB aHAIUTA pabore

2.3.4. TlpumepHasi TeMaTHKA KyPCOBBIX padoT

KypcoBble paboTsl — HE IPEeyCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 00ecredeHHs AJIsl CAMOCTOSITEIbHON PadoThl 00y4aIOIIMXCH

10 AUCUMITIMHE (MOIYJII0)

Y4eOHO-MeTOAMYECKHE MaTepHallbl Il CaMOCTOATEIbHONW paboThl O0yUYaIONUXCS M3 YHCIa WH-
BAJIMJIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 310poBhs (OB3) npenocrasmsitores B popmax, agarn-

TUPOBAHHBIX K OTPAHUYEHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIHU:
Jlist mun ¢ HapyIIeHUsIMU 3pEHUS:
— B lleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,
— B (hopMe 3IIEKTPOHHOT 0 TOKYMEHTa,
— B ¢popMe ayauodaiina,
— B re4atHo (opme Ha s3bike bpaitns.
Jlns i ¢ HapyIeHusAMH cityXa:
— B I1e4aTHO (opme,
— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
Jlns i1 ¢ HapyIIeHUsIMM OIIOPHO-/IBUTaTEIBLHOTO arapara:
— B TIe4aTHOU opme,
— B (popMe 2IIEKTPOHHOT O TIOKYMEHTa,
— B (opme ayaunodaiina.

ﬂaHHBIﬁ IEPEUYCHb MOXKET OBITH KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI'CHTA 06y11a}0m1/1x-

Ci.




3. OOpa3oBare/ibHbIC TEXHOJIOTHH

B mporiecce ocBoeHust 1aHHOH y4eOHOM AMCIMIUIMHBI UCTIONB3YIOTCS CIIEAYIOIIUE 00pa3oBaTelib-
HBIC TEXHOJIOTHH: ayIUTOpHas paboTa B BUJE TPAAUIIMOHHBIX (OPM: JIEKIUH U Ja0OpaTOpHOil paboThl;
CaMOCTOSATEeNIbHAsA padoTa CTYJCHTOB.  AKTHBHM3AaLUM W MHTEHCH(UKAIIMK MO3HABATEIBHOTO MpOIecca
CIOCOOCTBYIOT MOJICIMPOBAaHUE MPOOJIEMHBIX CUTYAlMi M MYJIbTUMEAUWHBIC TPE3EHTAIUU B JICKIIMOH-
HOM Kypce. B pamkax mabopaTOpHBIX 3aHSATHH NPUMEHSIOTCS HCCIENOBATEIbCKHE METOIBl M METOJbI
KOHKPETHBIX cUTyaruil. JlatoTcsi CUTyallMOHHBIE 33]]a4H 110 Pa3IUYHBIM Pa3/ieiaM JUCIUIUINHBL.

Jlns Ui ¢ OrpaHWYEHHBIME BO3MOXKHOCTSIMH 3/I0POBBSI pealIM3yIOTCS WHAWBUAYaIbHBIE 00pa3o-
BaTeJIbHBIE TEXHOJOTHH, KOTOPHIE TIO3BOJISIOT MMOJHOCTHIO MHIMBUAYATU3UPOBATh COECPIKAHUE, METOIbI
U TeMIIbl y4eOHOM AeATeTbHOCTH WHBAIH/IA, BHOCUTH BOBPEMSI HEOOXOMMbIE KOPPEKLIUH KaK B JAEATEIb-
HOCTH CTYJIEHTa, TaK U B JIEATENBLHOCTh Mpenoaasatesns. [IpegycMoTpena opraHu3anus KOHCYJIbTAIHA ¢
UCIIOJIB30BAHUEM DIICKTPOHHOM MTOYTHI.

IToaroroBka pedepara u J0K/Iaa 110 HEMY ¢ KOMIIbIOTEPHOM Npe3eHTalUeN:

Pedepar — nucpbmennas pabora, coneprKanasi KpaTKoe M3JI0KEHHE CYIIHOCTH KaKoro-Inbo Bompoca,
TEMbl Ha OCHOBE HECKOJIbKHX [EPBOMCTOUYHUKOB, BHIIOJIHIEMAsl CTYJJEHTOM B T€UEHUE JJIUTEIBHOIO CPO-
Ka (okoso mecsma). Pedepar momkeH coaepkarh OCHOBHBIC (PaKTHUECKUE CBEICHUS M BBIBOJBI IO pac-
CMaTpUBAEMOMY BOIIPOCY.

Crpykrypa pedepara:

— TUTynbHBIN JHCT.

— Ornaenenue (TU1aH, CoepKaHUE), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3/iesioB (ITYHKTOB IUIaHa) pe-
(bepata 1 HOMepa CTpaHMII, YKa3bIBAIOIIME HAYaJI0 3TUX Pa3/ieloB B TeKCTe pedepara.

— BBenenue.

— OcHoBHas 4acTh pedepara MOXKET UMETh OJIHY MJIM HECKOJBKO IJIaB, COCTOSAMIMX M3 2—3 maparpados
(TTOAITYHKTOB, Pa3/ieNoB) U MPEAIOoaraeT OCMBICICHHOE W JIOTHYHOE M3JI0KEHUE TTIaBHBIX TOJIO0XKEHUH U
uzel, CoepIKaIMXCsl B U3y4EeHHOU tuTepaType. B TekcTe 00s3aTeNbHbI CCHUIKH Ha IEPBOMCTOYHHUKH.

— 3akiroyeHue COACPIKUT TI'JIaBHBIC BBIBO/IbI, U UTOT'M U3 TCKCTA OCHOBHOI YacCTH.

— [IpunosxeHre MOKeT BKJIOYaTh rpaduKu, TaOIUIIbI, pACUEThI.

— bubnuorpadus (cnucok nureparypsl). CIMCOK COCTABIISETCS COTIACHO MpaBuiiaM Onbauorpagpuiecko-
IO OIUCAHUS.

BBenenue — HavanbHas 4acTh TeKCTa. Bo BBEIEHUHM apryMEHTHPYETCSl aKTyaJIbHOCTh UCCIIEI0BAHMS,
BBISIBIISIETCSI MTPAKTMUYECKOE M TEOPETUYECKOe 3HaueHHe JaHHOTO HCCllefoBaHUs. BBeneHue Moxer co-
ACPKATb O630p HCTOYHHKOB HJIM 3KCIICPUMCHTAJIBHBIX JAaHHBIX, YTOYHCHUC HCXOIHBIX HOHATUU U TEP-
MHUHOB, CBEJICHHsI O METOJIaX UCCIIETOBAHMS.

OcHoBHas 4acTh pedepara pacKpbIBaeT coiepkaHne TeMbl. B Heli 000CHOBBIBAaIOTCSI OCHOBHBIE TE3H-
Cbl pedeparta, IPUBOAATCS Pa3BEPHYTHIE apTyYMEHTHI, MPENOaraloTcs THIIOTe3bl, Kacaloluecs Cylie-
cTBa 00CYXIaeMoro Bompoca. APryMEHTHPYs COOCTBEHHYIO IMO3UIIHIO, KEJIAaTeIbHO aHATH3UPOBATH U
OLIEHUBATh MO3UIIUH PA3IMYHBIX UccienoBaTenei. Takas ycTaHOBKa MO3BOJIHUT U30€kKaTh HEKPUTUYECKO-
ro 3auMCTBOBaHUA MaT€pUajia — KOMIIHAIAIUN.

B 3axitoueHny B KpaTKoOW U ckaTol (hopMe U3IararoTcs MoTydeHHbIE Pe3yIbTaThl, IPEACTABISIOMNE
co0OH OTBET Ha TJIaBHBIA BOIIPOC MCCIIEOBAHUS. 3/1€Ch K€ MOTYT HaMe4aThCs M JaIbHEHIINE MepCeK-
TUBBI Pa3BUTHS TEMBI.

Crnrcok UCHOab30BaHHON JUTEepaTyphl. Ha3zBaHMs HCTOYHUKOB B CIIUCKE PACIoiaraioT 1o andaBuTy C
yKa3aHHEM BBIXOJHBIX JTaHHBIX UCIIOJIb30BaHHBIX KHUT U )KYPHAIbHBIX CTaTEH.

Joxmnan (ycTHOE coo0IIeHne) 1o pedepary mpeacTaBisieT co0oit kpaTkoe (5—7 MUH) U3JI0OKEHUE CYTH
BBITTOJIHEHHON pabOTHI, COMPOBOXKIAIOIIEECS] KOMITBIOTEpHOM npe3eHTanueil. [locnennss A0mKHA BKITIO-
yath He O6osee 12—15 cnaiios.

4. OueHo4YHbIe CpeACTBA /ISl TEKYLIero KOHTPOJIS yCIeBAeMOCTH U MPOMeKYTOUYHOM aTTecTaluu



JI1st KOHTPOJISl 3HAHWM CTYACHTOB IO JAHHOW JUCIUTIINHE TPOBOIUTCS OTNEPATUBHBIA, PYOSKHBIN U
UTOTOBBIA KOHTPOJb. OnepaTUBHBIA KOHTPOJIb OCYILECTBISAIOT IIyTEM IIPOBENEHNUS TMCbMEHHBIX OIPOCOB
CTYJCHTOB MO OKOHYAHUM H3Yy4YeHHs] TeM Y4eOHOI MUCHUIUIMHBI. B MaTepuanbl MMCbMEHHBIX ONPOCOB
CTYJEHTOB BKJIIOYAIOTCS U TEMBI, IPEUIOKEHHbIE UM JJI1 CAMOCTOATENbHOM oAroToBKU. 1lpu nposene-
HUU ONEPATUBHOIO KOHTPOJISL HCIOIb3YIOT KOHTPOJIbHBIE BONPOCH], TECTOBBIE 33/1aHUS U CUTYaIlUOHHbBIE
3aaun. PyOe:KHbI KOHTPOJIb: CTYACHTHI 10 U3yYCHHOM JUCIHUILIMHE BHIIOIHIIOT KOHTPOJIBHYIO paboTy.
KonTponbHOe TecTupoBaHue BKJIIOYAET B ce0s 3aJaHus IO BCEM TeMaM pasjeia padoueld mporpammbl
mucuuIuiiHel. Crnenyer nHGOPMUPOBATh CTYIEHTOB, YTO TECTHI MOTYT UMETh OJMH, HECKOJIBKO MPaBUIIb-
HBIX OTBETOB WJIM BCE MpeJyiaraeMble BApUaHThl OTBETOB OYIyT npaBuiIbHBIMU. CHCTEMa OI[EHOK BBIMOJ-
HEHUSl KOHTPOJIbHOTO TECTUPOBAHUS: — «OTJIMYHO» — KOJMYECTBO MpaBUiIbHBIX oleHOK oT 80 mo 100
MPOLEHTOB; — «XOpoIIo» — OT 65 10 80 MPOLEHTOB; — «yAOBJIETBOPUTEIBbHO» — OT 50 110 65 MPOLIEHTOB.
HToroBelii KOHTPOJIb OCYILECTBISAIOT B BUJIE 3aU€Ta B KOHIIe ceMecTpa. Ha 3auere cryneHram npejiara-
€TCcsl OTBETUTH Ha 3 BOIpoca Mo MarepuaiaM y4yeOHON AucuuIUInHbL. [lo uToram HamucaHusi KOHTPOIIb-
HOM paboThI U YCTHOTO OTBETA Ha 3a4YeTe MpenojaBaTellb OLEHUBAET 3HaHus oOydaromierocs. OneHka mno
3a4eTy SBISETCS UTOrOBOM MO Kypcey «be3omnacHoCTh JKU3HEAEATEIbHOCTI.

[Ipu Hamu4YuK aKkageMUUYECKUX 3aJ0DKEHHOCTEH 110 3aHATUSAM, CBA3aHHBIX C MPOIYCKaMH MPENoaBa-
TeJb BBIJACT 3a/IaHUe CTYACHTY B Bue pedepara Wi NPe3eHTAUH 110 IPOMYIICHHONH TeMe 3aHTHSL.

4.1 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS Telcymeﬁ aTTeCTalum

4.1.1 llpumepHblie TeMbI pedepaToB, JOKI10B

1. OneHka TeKyIero pa3BUTHs METOJIOB 3JIEMEHTHOI'O aHaJIM3a Ha OCHOBAaHUM aHaIM3a MyOIMKaMOHHON
akTuBHOCTH 3a 2016 rox.

2. OCHOBHBIE TEHJCHIIUU COBPEMEHHOIO Pa3BUTHS METO/I0B 3JIEMEHTHOI'O aHAIN3a.

3. Pa3paboTka cnenuanu3upoBaHHBIX PECYpPCOB 110 METOaM 3JIEMEHTHOI 0 aHallu3a B ceTu MHTepHer.

4. ITpon3BoacTBO 000PYIOBAHUS AJIS 2JIEMEHTHOTO aHAJIM3a: CTPAHbl, KOMITAHUHU, TEXHOJIOTHH.

5. VlcTo4HUKM 3arpsi3HEHUS B JaOOPATOPUSIX BBICOKOUYBCTBUTEIBHOIO AJIEMEHTHOTO aHAJIN3a U CIIOCOOBI
UX YCTpaHEHHUS.

6. McTopuueckast Toruka pa3BUTHS METOJIOB 3JIEMEHTHOI'O aHAJIM3A.

7. DNEMEHTHBIN aHAIIU3 B UCCIIEOBAaHUM KOCMOCA.

8. Xpomarorpadust u METOJIbl 3JIEMEHTHOT'O aHAJIN3A.

9. ABromMaTH3aIusa 1 KOMIBIOTEPU3aLUs METOJOB 2JIEMEHTHOIO aHAJIN3A.

10. IToneBoii 371€MEHTHBIN aHaTH3.

11. Pa3paboTka cTaHAapTHBIX METOAMK JIEMEHTHOTO aHAJIN3A.

12. DneMeHTHBIN aHaau3 B IPOMBIIIIEHHOCTH.

Ommemra «3a4meHo» no peghepamy 6biCmMassemcs eci:
pegepam (00Kk1a0) OeMOHCMPUpYyem MEOPUECKYI0 CaAMOCMOSMENbHYI0 padomy CmyoeHma, 6bloeleHbl

OCHOBHblE 80NPOCHI, NPODIIEMbl, NOLONCEHUS, pAccMampusaemvle 8 peghepupyemori iumepamype no 6bi-
OpanHoll meme, packpvlmo cooepiicanue NoCMagIeHHbIX 80NPOCO8, CHOPMYIUPOBAHDL PE3VIbIMAMbl, 8bl-
80001, 0000WeHUs, TUYHAsA MOYKa 3peHus. Paboma cmpykmypuposana u ogpopmiena ¢ coomeemcmasuu ¢
NPABUNAMU ONUCAHUS NeYAMHBIX MPYO08.

Ommemxa «He 3a4meHo» o peghepamy GblCMABNAEMC eClu:
pegepam He umeem NPU3HAKO8 PEKOHCMPYKMUBHOU CAMOCMOSMENbHOU padomsl, He chopmyauposaHvl

npob.eMbl, 8b18600bl, He COeNaHbl 0000UeHUs, OMCYMCMEYem CRUCOK UCNOIb308AHHOU IUMEPaAmypbi.

Kpumepuu ouppepenyuposannoii oyenxu pechepama
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Kpumepuu oyenxu Maxkcumanvhasn Llxana nepesooa 6
OYeHKa 8 OaINax | MpaouyuOHHYI OYEHKY
Jlocuunocmo uznogceHus 3
Packpvimue memoi 3
Hcnonvzosanue wupoxoii unghopmayuouHot bazol 3
Hanuuue coocmeennvix 66160008, 00006wuenuil, 3 9-15 — 3qumeno
KPUMUYeCcK020 aHaIu3d 0-8 — ne 3aumeno
Cobnrodenue npasun yumuposaHus 2
IIpasunvrHocmov oghopmienus 1
Umoeo 15

4.1.2 IIpumepbl BADHAHTOB KOHTPOJIbHBIX PadoT

Koumponvnas paboma Nel
Bapuanm Nel

1) Obuue TpeboBaHUsS K METO/IaM 3JIEMEHTHOTo aHanu3a. Kimaccudukanus METOI0B MO «IPUPOJIE SHEP-
TUH BO3OYXKJICHUS ¥ SJHEPTUU UHPOPMAITUN.
2) YcTpolCcTBO aMI ¢ MojibIM KatoaoM B MeToge AAC: cTaHAapTHOW, YCUIICHHOW, MHOTO3JIEMEHTHOM.
VY CTpoiCTBO Ja3epHbIX HCTOYHUKOB PE30HAHCHOTO U3itydeHus B Metosie AAC.
3) Monoxpomatopsl JIuttpoBa u Uepuu-Tepuepa B metoge ADC. ToHkast HaCTpoiiKa JUIMHBI BOJIHBI IIPU
IMOMOIIY KBApLEBOU MPEIOMIIIONIEN TIJITACTUHBI.
4) Atomuas Quyopecuenius. [Ipupona npomecca. Buasl sHeprerudyeckux nepexonoB. Cxema merona
A®C 1 UCTOYHUKHU PE30OHAHCHOTO M3TYyYEHUS. AHATUTHYECKHNE BOZMOXKHOCTH METO/IA.

Bapuanm Ne2
1) YcrpoiictBo matpuuynoro (CCD) nerextopa. Ero npuMeHenue B MeTofax aTOMHOU CHEKTPOMETPHUHU.
[Mpeumymectsa CCD-nerekropa.
2) YcnoBus Yomma. Heo6xoauMocTs ux BbinonHeHUs B Hu3kopaspematomeid AAC. Crnocod koppekunu
HECEJIeKTUBHOTO Toromenus B Metoie AAC ¢ HCIOIb30BaHUEM HCTOYHHUKA CIIONIHOTO CIIEKTPA.
3) OcoGeHHOCTH MIIaMeHHBIX aToMu3aTopoB B MeToge ADC. DiekTpoTepMUyecKas aTOMHU3AIMsI B METO-
e ADC.
4) DnexTpuueckas ayra, HCKpa, TACIOUINN pa3psi, TPEXdIEKTPOAHAs MIa3Ma MIOCTOSHHOTO TOKA, HHIYK-
TUBHO-CBsi3aHHas TurazMa 1 CBY-tua3M Ui MOydeHusl CIeKTPOB aTOMHOW SMUcCcHU. CBETOBOJBI LIS
NCII-criekTpoMeTpoB.

Bapuanm Ne3
1) Bricokopaspemaromiass AAC. MHorosnemMeHTHbIe Bo3MOkHOCTH MeToga AAC. Obire cxemMbl Moaxo-
noB. KceHoHOBast 1amma BICOKOTO J1aBJICHUSI.
2) Ocobennoctu (okycupytomei ontuku B Metoge ADC. Cxembl IMH30BBIE, 3€pKabHbIE, 3€PKAJIbHO-
JIMH30BBIE U CXEMBI CO CHEPUUECKUMU 3epKaTaMH.
3) Texunueckoe 0OCTy>KUBAHHE U MPOBEPKA paOOTHI aTOMHO-3MUCCHOHHBIX CIIEKTPOMETPOB.
4) Ilonyuenue a’po30iieil IpoObI B METOJJaX aTOMHOM CIIEKTPOMETPUH (PaCIBLIUTENN).

Bapuanm Ne4
1) O6mue TpeGoBaHusl K METOZaM JIEMEHTHOro aHaiau3a. Kiaccupukaiust METo10B 10 «IIpUpPOJIe dHEP-
T'UH BO30YXKJIEHUS ¥ SHEPTUU HHGOPMALIUN.
2) Ionydenue aspozoseit mpoObl B METOAAX aTOMHOM CIIEKTPOMETPHH (PacCIbUIUTENHN).
3) OnTrueckre cXeMbl MHOTORJIEMEHTHBIX aTOMHO-DMHUCCHOHHBIX criekTpoMmeTpoB. Kpyr Poynanna. Ilo-
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nuxpomatop [lamena-Pynre. Ero ycrpoiictBo u npumenenue B Mmetoqe ADC.

4) Oco0eHHOCTH TUIAaMEHHBIX aTOMH3aTOpoB B MeToe ADC. DIeKTpoTepMHUECKasi aTOMU3AIUSI B METO-
ne ADC.

OyeHnka KOHMPOIbHBIX pabom npoeoOUMmcs no 6aIbHOU cucmeme. 3a Kaxcovlli 60NPOC BbICMABIISLEN-
ca 5 6annos, ecnu e2o cooepicanue packpulmo 6 NOIHOM 0Oveme (npuedeHbl OCHO8HbIE ONpedeseHuUs,
CCHUIKU HA HOPMAMuGHvle OOKYMEHMbl, npumMepsbl U m.o.). 3aumeHHOl cuumaemcs KOHMpoabHas paboma
¢ pezyniomamom 6ozee 10 dbannos.

4.1.3 Ilpumepsbl pacyeTHBIX 3a/1a4

1. Inunbl BoaH D-1uHUN B 3MUCCHOHHOM cIieKTpe HaTpus paBHbI 588,995 u 589,592 HMm, cooTBETCTBEH-
Ho. Kakyio miuHy nomkHa UMeTh TudpakiuuonHas pemerka 600 mrp/mMM, 4TOObI pa3peIuTh 3TH JIMHUN B
CIEKTpe MEePBOTO MopsaKa?

2. PaccuuTaiite TONIMHY 30J10TON (DOJIBIHU, €CIIM UHTEHCUBHOCTD H3nydeHus Mo K, npoieamiero yepes
Hee, YMEHbIMIAch B 5 pa3? Maccosiid kodddunuent nornonieanss Mo Ky 1 TIIOTHOCTE 30J10Ta paBHEI
11,3 cmM?/r u 19,28 r/cM® COOTBETCTBEHHO.

3. Ouenure npenen oOHapyx)eHus ieMeHToB MerogoMm PDIC, eciu riybuHa oTOOpa aHAIMTUYECKOU
MHMOPMAIMH COCTAaBIAET 2—3 HM, a IUIOMIAb AHAIM3UPYEMO# TTIOBEpXHOCTH 06pasua pasHa~1 cm?. Cie-

JyeT TIOMHHTbB, YTO JIEMEHT MOXET OBITh OOHApYXKEH, €CIIU €ro OTHOCHUTEIBHOE COJICPIKaHNE HE HUXKE
0,01 at. %.

Pewenue 3a0auu mosicno cuumame ycneuHobim, eciu nojiy4en l’lpCZGZ/l]leblij omeem npu npaeujlb-
HOM X00€e peulerus.

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl POBEJACHNUSI IPOMEKYTOYHOM aTTeCTAlUU

BOl'lpOCbI K 3K3aMEHY

1) O6mme TpeboBaHMs K METOJaM dJIEMEHTHOTro aHanu3a. Kiaccudukaius METOI0B 1O «IIPUPOJIC IHEP-
I'MU BO30Y)XJICHUSI U SHEPTUU UH(OPMAITIM.

2) Ontryeckasi cxemMa aTOMHO-a0COPOITMOHHOTO CreKTpoMeTpa. VICTOUHMKN pEe30HAHCHOTO W3JTYYEHHS.
AHanUTHUYECKHE BO3MOKHOCTH METO/1A.

3) YcrpoiicTBo namn ¢ nosbiM KatojoM B Metoge AAC: cTaHIapTHOM, YCUJIEHHON, MHOTO3JIEMEHTHOM.
VY CTpoICTBO JIa3epHBIX HCTOUHMKOB PE30HAHCHOTO U3i1ydyeHus B Metosie AAC.

4) Ontrueckas cxemMa aTOMHO-a0COPOIIMOHHOTO criekTpoMeTpa. [leTekTopsl usnydenus. MoHOXpomaTo-
phl. JIByxitydeBas cxema npuodopa.

5) YcrpotictBo marpuunoro (CCD) nerekropa. Ero mpuMeHeHHe B METOAaX aTOMHOW CHEKTPOMETPHH.
[Tpeumymectsa CCD-nerekropa.

6) Meton mramenHoit AAC. CocTaBbl TOPIOYUX CMecel. Y CTPOUCTBO PaCHbUIMTENBHBIX KaMep U rope-
JIOK. AHaJTUTUYECKHE BO3MOKHOCTH METOAA.

7) Meton snexktporepmudeckoii AAC. OCOOEHHOCTH PEerucTpaly aHaIUTUYECKOro curHaia. [Ipeumy-
mecTBa U HenoctaTku. Atomusaropsl. [leun JIbBoBa, Maccmana, Yacra. I'paduroBas miatpopma. Tem-
neparypHas mporpaMmma B MeTo/ie snekrporepmuueckoil AAC. AHamuTH4YecKre BO3MOKHOCTH METO/1a.

8) YcnoBus Yomma. Heo6xonmumocTs uX BbIOMHEHUs B HU3Kopaspematomeid AAC. Ciocod KoppeKIuu
HECENEeKTUBHOro noriomeHus B Meroge AAC ¢ HCIOIp30BaHNEM UCTOYHUKA CILIOIIHOTO CIIEKTPA.

9) Bricokopaspematomas AAC. MHorosiaeMeHTHbIe BO3MOKHOCTH MeToa AAC. OOmire cxemMbl Moaxo-
noB. KceHoHOBast 1aMIia BBICOKOTO 1aBieHUs. [IpudnHbl Manoil pacipocTpaHEHHOCTH TaKUX CXEM.
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10) OGmras cxema aTOMHO-OMHUCCHOHHOTO CIieKTpoMeTpa. [Ipupoaa ciekTpoB aTOMHOM SMUCCUU. AHAITH-
THYECKUE BO3MOKHOCTH MeTos1a ADC.

11) DnexTpuyeckas nyra, UCKpa, TICIOLIUI pa3psill, TPEXWIEKTPOJHAS I1a3Ma OCTOSIHHOTO TOKa, MHYK-
THUBHO-CBsi3aHHas mia3Ma U CBY-miia3m as monydeHusi CEKTpOB aTOMHOM amuccuu. CBETOBOIBI AJIs
UCII-ciekTpoMeTpoB.

12) Monoxpomarop Yepuu-Tepuepa B merone ADC. ToHkas HacTpoilka JJUHBI BOJHBI IPU MOMOILU
KBapLIEBOH MPEIOMIISIONICH IIJIAaCTUHBI.

13) OnTrueckre cXeMbl MHOTO3JIEMEHTHBIX aTOMHO-IMHCCHOHHBIX crieKTpoMeTpoB. [Tonuxpomarop Ila-
meHa-Pynre. Ero ycrpoiictBo u npumenenue B Metojie ADC.

14) Aromuas ¢uyopecuenuus. [Ipupona mporecca. Buasl sHepreTndyeckux nepexonoB. Cxema mMeToaa
A®C 1 UCTOYHHMKHU PE30HAHCHOTO MU3JIydyeHUs. AHAIIMTUYECKUE BO3MOKHOCTU METOA.

15) OcoOGeHHOCTH MIaMEHHBIX aToMHU3aTopoB B MeToge ADC. DiekTpoTepMHuyecKas aTOMUA3ALUs B Me-
Tone ADC.

16) OcobGennoctu dokycupyromei ontTuku B metosie ADC. CxeMbl JIMH30BbIC, 3€PKATIbHBIE, 3€PKATIbHO-
JIMH30BbIE U CXEMbI CO CHEPUUECKUMU 3epKallaMH.

17) Ilony4yenue aspo3oseit mpoObl B METO/1aX aTOMHOM CIIEKTPOMETPHUH (PaCIIbUIMTENN).

18) PentrenoBckas cektpomeTpus. PentrenoBckuii criektp. O003HaUeHNE PEHTIeHOBCKUX JUHMMA. O0-
II1€ MPEJCTABICHUS O B3aMMOJCHCTBUM PEHTI€HOBCKOIO M3JIy4E€HHUs C BEIIECTBOM. PeHTreHoBckas aod-
copbuust u hryopecueHIusl.

19) IlosnydyeHue peHTT€HOBCKOIO M3JlyuyeHUsl (PEHTT€HOBCKasi TPyOKa, MCTOYHUKU BTOPUYHOTO PEHTIeE-
HOBCKOT'O  U3JY4€HHUS, paJUOM30TONHBIE HCTOYHHUKM), KOJUIUMATOPbI, (UIBTPBI, KPHUCTAILIbI-
aHaJIN3aToOPBbI.

20) Pa3nokeHne pEeHTreHOBCKOro M3iyudeHus B cnekTp. Kpucramnbi-ananuszaropel. Meroast Conepa,
Komya, Moranna.

21) [Jlerexropsl peHTreHOBcKoro usnydeHus. Cueruuk I'eiirepa-Mromiepa. IlponopunoHanbHbIi cuet-
yuK. [1o1ynpOBOTHUKOBBINA IETEKTOP.

22) AHanu3 NOBEpXHOCTH. PEeHTreHOBCKMH MMKpOaHaiMu3. YCTPOHWCTBO 3JIEKTPOHHOIO MHUKPOCKOMA C
MIPUCTABKOM PEHTTEHOBCKOTO MUKPOAHAIN3a.

23) Heopranuueckass macc-cuekTpoMmerpus. OCHOBHbIE OJOKHM Macc-CIIEKTPOMETpa € WHAYKTHBHO-
CBSI3aHHOM IUIa3MON (MCTOYHHK MOHOB, BaKyyMHasl CHCTEMa, Macc-aHaJIU3aTop, AETEKTOp). AHaIUTHYe-
CKH€ BO3MOKHOCTH METO/1a.

24) Heopranuueckas macc-criekrpomerpusi. Hecnektpanbhble U criekTpaibHable uHTepdepenuu. Crnoco-
Obl ycTpaHeHHs HHTepdepeHIuil (ypaBHEHUsSI MaTEeMaTHYECKONH KOPPEKIMHU, OXJIaX/IeHUE paclbUINTelb-
HOM Kamephbl, peKUM XOJIO0JHOM Iia3Mbl. CHCTeMbl yCTpaHeHusl HHTephepeHIHi (peakiMoHHas s4elika,
CTOJIKHOBUTEIIbHAS SUYCHKA)).

[Ipumepbl 3K3aMeHALMOHHBIX ONJIETOB

3K3AMEHAIIMOHHBIN BUJIET Nel
1) O6mue TpeGoBaHusl K METOZaM JIEMEHTHOro aHaiu3a. Kiaccupukaiys METo10B 10 «IIPUPOJIE dHEP-
UM BO3OYKJIEHUS U SHEPTUU NHPOPMAITUN.
2) Heopranuueckasi Mmacc-cekTpomerpus. HeciekTpanbHble U crieKTpaibHble nHTepdepenunu. Croco-
Obl ycTpaHeHHs] UHTep(depeHIni (ypaBHEHUSI MaTEMaTHUYECKON KOPPEKLINHU, OXJIaKIECHUE PacHbUIUTEIb-
HOW KaMephbl, PeXUM XOJOAHOH mia3mbl. CHUCTeMBbl ycTpaHeHHs! uHTepdepeHuil (peakioHHas s4enka,
CTOJIKHOBUTEJIbHAS STYCHKA)).

3K3AMEHAIIMOHHBINA BUJIET Ne2
1) OnTryeckas cxema aTOMHO-a0COPOIIMOHHOTO CHEKTpoMeTpa. MICTOUHHUKU pEe30HAHCHOTO M3Ty4YeHUS.
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AHanUTHYECKHEe BO3MOKHOCTH METO/1A.
2) Ocobennoctu (poxycupytomeir ontuku B Metoge ADC. Cxembl IMH30BbIE, 3epKAIbHBIC, 3€pPKATbHO-
JIMH30BBIE U CXEMBI CO C(EePUUECKIMU 3epKaTaMH.

3K3AMEHAIIMOHHBINA BUJIET Ne3
1) YcerpoiicTBO Jlamin ¢ mojsiM KaTtogoM B Metoge AAC: cTaHIapTHOW, YCHIIGHHONW, MHOTO3JIEMEHTHOM.
VY CTpoiCTBO Ja3epHBIX HCTOUHUKOB PE30OHAHCHOTO M3i1ydeHus B MeTosie AAC.
2) DnexTpuyecKas ayra, UCKpa, TICIOUIUI pa3psij, TPEXdIEKTPOHas I1a3Ma IMOCTOSHHOTO TOKa, MHIYK-
THUBHO-CBsi3aHHas miasMa U CBY-miia3m as monydeHusi CEKTpOB aTOMHOM amuccuu. CBETOBOIBI AJIs
HCII-ciekTpoMeTpoB.

3K3AMEHAIIMOHHBIN BUJIET Ne4
1) OnTHyeckas cxema aTOMHO-a0COPOIIMOHHOTO CrieKTpoMeTpa. [leTeKTophl n3inydeHus. MoHOXpoMaTo-
pol. JIByxirydeBas cxema mpuoopa.
2) TlonyueHne peHTIEHOBCKOTO U3IIy4eHHs (PCHTICHOBCKas TPyOKa, HCTOYHUKU BTOPHYHOTO PEHTICHOB-
CKOTO M3JTy4YEHUsI, PaJAHOH30TOIHBIE HCTOYHUKH ), KOJUTUMATOPHI, (QHIIBTPHI, KPUCTAIUIBI-AHAIN3aTOPBI.

Kputepuu onenkmu:

- OMMEmKa «OMAUYHO» BbICNABIACMCS C YUEemOM CHOPMUPOBAHHOCIIU Komnemenyuil (nyukm 4.2.), ec-
JIU OaH NOJIHBLU, NPABUTLHBIU OMEem, MAMePUal U3JIo*CeH 8 ONPeOeeHHOl JI02ULeCcKoU nociedo8amelnb-
HOCMU 0eMOHCMPUPYEmCcsi MHO20CMOPOHHOCIb NOOX0008, MHO20ACHEKMHOCHb 00CyHcOeHUsi npoobiembl,
VMeHuUe apeyMeHmupo8ams coOOCMEEHHYI0 MOYKY 3PEeHUs], HAX0OUMb NYymu peuleHus NO3HABAMENbHbIX 3a-
0au, yCmauasiueams NPUHUHHO-CIeOCHEEHHbIE CE8A3U MeXCO)y CIMPOEHUEM, C8OUCMBAMU U NPUMEHeHUeM
gewecms, 8 102ULECKOM PACCYHCOCHUU U PeuleHUU 3a0ayu Hem owuboK, 3a0a4a peuena payuoHaibHbIM
cnocobom,

- OmMMemKa «(Xopouto» 6blCnmaeiAenics cmyOeHmy, eciu omeem NOJIHbIL U npaewzbﬁblﬁ HA OCHO6E U3y-
YEHHbIX meopud, mamepuan U3jlodCcern 6 onpedeﬂéﬂﬂod N02UYECKOlL nOCﬂedoeameﬂbHocmu, npu smom 0o-
NYyCKaromcs HeCyueCmeeHHble OUIUOKU 8 OMEemax Ha meopemu4decKue 60npocsvl Uilu 6 peuerHuu 3610611{1/!,
Komopble cmydeHm Moorcem ucnpaeumsv no yKasaHuro npenodaeameﬂﬂ

-ommemkKa «ydoeﬂemeopume/lbno» eblcmaeisiemcs cmydeHmy, ecjlu omeem l’lO]lelL?, HO npu 5mom 0o-
nywena cywecmeernrnas owubKa unu omeem HEHOJZHbllZ, H€CG}13HbZZZ, He NPOABIAIOMCA YMEHUA NPUMEHAMb
meopemu4ecKue 3HaHusl npu petiueruu npakmudecKux I’lpO6]l€M,' 3HAHUe npedmema C 3dMemHbIMU I’lp06€-
Jaamu, HeMmO4YHOCMAMU, HO NMAKUMU, KOMOpPbLE He CIYyaHcam npenimcmaeuem 0151 OabHelue20 06yll€H1/l}l

-ommemkKa «Heybowlemeopumeﬂbno» gvlcmaejisiiemcs, ecjiu omeeni 06Hapy:>fcu6aem HEe3HAHUe OCHOBHO-

20 coOepaicanisl yuebHo20 mamepuand

5. IlepeyeHb OCHOBHOI U JONOJHUTEJIBLHOM y4eOHOM JTUTEPATyPhI, HEOOX0AMMOMH I 0CBOe-
HUS AMCHUIJIMHBI (MOIYJIs1)

5.1. OcHoBHasi JIuTEpaTypa

1. Kpucrtuan I'. Anamutudeckas xumust B 2 T. T. 2. — M.: bunom. Jlabopatopus 3nanuit, 2015. — 504 c.

2. OcuoBbl ananmtrdeckoit xumun: B 2 T. T. 2. [lox pen. FO. A. 3omoroBa. — M.: Akagemus, 2014. — 410 c.
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3. [Iporounsrit xumudeckuit ananus. [lox. pexa. FO. A. Sonorosa. — M.: Hayka, 2014. — 428 c.

4. MapykoBuu, E. Y. DOmuccuonnsiii cnektpansHbiii aHanu3 / E. Y. MapykoBuy, A. I'. Henokoitunukwii; Har.
akaja. Hayk benapycu, MH-T TexHonorun mMetayuioB. — Munck: benapyc. HaByka, 2013. — 308 c. — ISBN 978-985-
08-1613-9. — Pexxum noctyma: https://biblioclub.ru/index.php?page=book_red&id=230973&sr=1.

5.2. lonotHUTEILHAS JTUTEPATypPa

1.0tTo M. CoBpemMeHHbIE MeTO bl aHanuTHYeckor xumuu. — M.: Texnocdepa, 2008. — 281 c.

2. Mak-Maxon JI)x. AHanuTn4eckue mpuoopbl. PyKoBOJCTBO 1O Ta00OpaTOPHBIM, MOPTATUBHBIM U MUHHATIOPHBIM
npubopam. — CI10.: Llentp obpazoBarensHbIX mporpamm IIpodeccus, 2009. — 366 c.

3. [TymermeB A.A. AToMHO-aOCOpOIIMOHHBIN crieKTpabHbIi aHanmu3. M.: Texaocdepa, 2009. — 784 c.

4. Ckanphast, M. I'. CoBpeMeHHbIC METOMBI ONPEACICHHS XUMHUYECKHX JJIEMEHTOB: yueOHoe mocobue / M. T
CkanpHas, E. B. Jlakaposa, A.B. Ckansnsiit, T. U. bypuesa; OperOyprckuii roc. yH-T. — Openoypr: OI'Y, 2011. —
164 c. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book_red&id=259354&sr=1.

5.3. Ilepuoauyeckue u3IaHus

1. «XypHan ananutu4eckoi xumun», Poccus, Mockaa.
2. «3aBopckas nabopatopus. Jluarnoctuka matepuaioB», Poccusi, Mockaa.
3. «KypHan npukiiagHoi criekTpockonuny, Pecriybnka benapych, MuHCK.

6. Ilepeyenb pecypcoB MHPOPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTn «MH-
TePHeT», He00XOAUMBIX VISl OCBOCHUS JUCUUILJIMHBI (MOYJIs1)

1. TToHOTEKCTOBBIC apXUBHI BEAYIIMX 3alaHbIX HAYUHBIX XKYpPHAJIOB Ha Poccuiickoii matdgopme Hayy-
HbIX xypHasoB HOUKOH. (Kypnan “International Journal of Occupational
Safety and Ergonomics”, uzgarensctBo “Taylor and Francis”);

2. DnexTpoHHast OUOIMOTEeUHasl CUCTEMa U31aTenbeTBa «JlaHb» ;

3. DnekTpoHHas OMOIMOTEYHAs cucTeMa u3nareabcTBa «lFOpaiT» :

4. CnpaBouHnast mpaBoBas cuctema «Koncynprantllmocy ;

5. Hayunas snexktpoHHas 6ubiuorexa ;

6. Komnekmus KYpHAJIOB W31aTENILCTBA Elsevier Ha noptaine ScienceDirect

7. MCTOI[I/I‘ICCKI/IG YKazanuda Jd oﬁyqamumxca M0 OCBOCHHUK JUCIHUIIJINMHBI
(MoayJist)

[To Kypcy mpeaycMOTPEeHO MPOBEIACHUE JICKIIMOHHBIX 3aHSATHH, HA KOTOPBIX JAETCS OCHOBHOM
CUCTeMAaTH3UPOBAaHHBINA MaTepuai. JlaboparopHbie pabOThI MPOBOIATCS C IETBI0 3aKPETICHHS] OCHOBHOTO
MaTepHuala, a Takke Ui IpuoOpeTeHUs] 00yJaroIUMHUC NMPAKTUYCCKUX U HAYYHO-UCCIIET0BATEIbCKUX
HABBIKOB B COOTBETCTBHH C YCTAHOBJIIEHHBIMH KOMITETCHIIMSIMHU Kypca.

Baxxaelum 3Tarnom Kypca sSBISIeTCSl CaMOCTOSATENIbHAS padoTa Mo JucHuIuinHe. Mcnonb3yroTes clie-
JYIOIIIHE BUIBI CAMOCTOSITEIILHOM paOOThI CTY/ICHTOB:
— paboTa ¢ KOHCTIEKTOM JICKIIHH;
— IOJITOTOBKA K JJabopaTopHO# pabdoTe;
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http://archive.neicon.ru/
http://www.biblio-online.ru/
http://www.elibrary.ru/
http://www.sciencedirect.com/

— 00paboTKa pe3yJbTaToB JabopaTOPHBIX padoT;

— IIOUCK I/IH(l)OpMaI_[I/II/I B CCTU HHTepHeT U II€YaTHBIX HCTOYHUKAX,

— MOAroToBKa pedepara U JOKIIaga 0 HEMY C KOMIIBIOTEPHO Mpe3eHTaIuei;
— MOATrOTOBKA K CHAYe 3a4€ra.

B
Moxro- Tpopa6or- BITIOJIHEHUE

WHUBUlyaJlb-
No dopma TOBKa K Ka y4eOHO- .
HaunmenoBanue | Beero Pede- HBIX 33JaHUI
pazne- OTUETHO- | TEKyIe- ro (Teope-
paznena 4acoB par (moaroroBka
na CTH My KOH- TUYECKOTO .
COOOIIIEHU,

TPOJTIO Marepuaa) 9
MIPE3CHTAIINN )

1 2 3 4 &) 6 7 8

Metoasl om-
1 TWACCKOM atoM=1 15 | ¢ J1p, P 3 2 5 2
HOW  CIIEKTpO-

METPUH

MeTtoasl peHT-
2 T€HOBCKOI 12 K, JIP, P 3 2 5 2
CIIEKTPOMETPUH

SAnepno-
3 busznueckue me- | 24 K, P 3 10 5 6
TOJIBI

Heoprannue-
4 cKast Macc- 12 K, JIP, P 3 2 5 2
CIIEKTPOMETPUS

JIoKkabHbBII
5 3JIEMCHTHBIN 16 K, JIP, P 3 2 5 6
aHau3

DJIeMEHTHBIN
6 aHaym3 opraHu- | 24 K, P 3 10 5 6
YECKHX BEIIECTB

[IpakTueckoe
IIPUMEHEHUE U
CpaBHEHHUE aHa-
JIMTUYECKUX
BO3MOKHOCTEH
METOJIOB  DJJIe-
MCHTHOI'O aHa-
Im3a

34 K, P 3 20 5 6

[IpoTouHBIil 1
MIPOTOYHO-
8 WH>KEKITMOHHBIN 10 K, JIP, P 3 2 5 -
3JIEMEHTHBIN
aHaJIM3

Hroro 144 24 50 40 30

B ocBoeHMM OUCHMIUIMHBI MHBAIMAMU U JIMLAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS
00JbIIOE 3HAYEHHE HMEEeT WHIUBUAyalbHas ydeOHas paldoTa (KOHCYNbTALMK) — JIOMOJHUTEIBHOE
pa3bsICHEHUE y4eOHOro MaTepuana.
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WuauBuayanbHble KOHCYIbTAIMH 10 MPEAMETY SIBISIOTCS BaXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIUM
WHIVUBUAYAIN3AIAA OOYYCHHSI U YCTAHOBJICHUIO BOCIIUTATEIPHOTO KOHTAKTa MEXKJIY MPENoiaBaTeieM H
00y4aroIuMCcsi THBAIUIOM WJIH JIUIIOM C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 37J0POBbSI.

8. IlepeuyeHb MHMOPMANUOHHBIX TEXHOJOTHi, MCMOJb3yeMbIX NMPH OCYIIECTBJIEHUU
00pa30BaTeJbHOIO NMPoLECcca Mo AUCHUIINHE (MOIYJII0)

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHH

— KoHcynbTHpOBaHUE IOCPEACTBOM IEKTPOHHON IIOYTHI;

— Hcnonp3oBaHue 2JEKTPOHHBIX IPE3CHTALUN IIPU IPOBEACHUY NTPAKTUYECKUX 3aAHATUM;

— CaMOCTOSTEeNbHBINA TOUCK 00yJaromuMICcs HH(GOPMAIUY B JIEKTPOHHBIX CHCTEMax U ceTH MHTepHeT;
— M3ydeHue nporpaMMHOro oOecnedeHusi, UCIOIb3yeMOro IpHU JIAOOPAaTOPHBIX paboTax ¢ aHaIUTUYE-
CKHUMH ITpubopamu.

8.2 IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecIeyeHus!

[Tpu BbIMOIHEHUH J1aOOPATOPHBIX PabOT M MOATOTOBKE MPE3CHTALNN /7S 3allUThI pedepaToB HC-
I10JIb3YETCs MPOTPaMMHOE 00€eCIIeUeHHE:

— MicrosoftOffice (Word, Excel, PowerPoint);

Heo0OxonumMo nporpaMmHoe o0ecrieueHne K aHAIUTUYECKUM Mpudopam:

1. «WizAArd 2.20»

2. «iTEVA Control Center 2.8.0.97»

3. «kEDX Software DPX-700 E 1.00 Rel. 017»

4. «PlasmalLab 2.5.11,

KOTOPOE€ HCIONB3YETCS JJIS YIpaBJICHUS HAy4YHBIM 00OpYyIOBaHMEM M OOpabOTKH SKCIEpPUMEH-
TaJbHBIX JIaHHBIX.

8.3 Ilepeyenp HeOOXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DBC «YHuBepcuTeTckas oubmmorexka Online» https://biblioclub.ru/
3. ObC UznatenncTtBa «JIaupy» http://e.lanbook.com/

4. OBC «lOpaiit» http://www.biblio-online.ru/

5. http://infoneeds.kubsu.ru/

9. MarepuajibHO-TeXHUYecKkas 0a3a, HeoOXoaMMasi IJIsl OCYLIECTBJIEHHSI 00Pa30BaTeJbLHOIO
npouecca no JucuuIinae (MoayJiro)

MaTCpI/IaJ'IBHO-TeXHI/IQCCKOC obOecrieueHue JAUCIHUITIINHBI (MO-

No Bun pa6or
JTyJIsl) ¥ OCHAIIICHHOCTh

1. JlekuonHble 3aHATHS | JIKIIMOHHAs ayIuTOpHUs, OCHAIEHHAss MpPe3eHTAlUOHHON
TEXHUKON (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIMM IporpaMMHbIM obecnieuenueM (110).

JIaGopartopubie 3ausaTus | Jlaboparopusi, YKOMIUIEKTOBaHHAs CIIEIUATU3UPOBAHHON Me-
O€JbI0 U TEXHUYECKUMH CPEACTBAMU OOYUECHHUS:

1. AtomHO0-abcopOIronHbIl criektpomerp AA-6800 (Shimad-
Zu, SAnonus).

17



2. Aromuo-amuccuonssblii cnekrpomerp ICAP 6300 (Thermo
Scientific, CILIA).

3. Macc-CreKTpoMeTp ¢ MHIYKTHBHO-CBSI3AaHHOM T1a3Mout X-
series |l (Thermo Scientific, CIIIA).

4. DHeproAaMcCrepCUOHHBIH PEHTTEH(IYOPECICHTHBIA CIIeK-
tpomerp EDX-800HS (Shimadzu, Snonus).

5. IIpucraBka pryrHo-ruapuanoi reaepannu HVG-1 (Shimad-
zu, SAnonus).

6. [Tnanerapuas mono-menbHuiia Pulverisette 6 (Fritsch, I'ep-
MaHHs ).

7. Ilpecc a1 noAroTOBKU 00pa31oB.

I'pynnoBeie (MHAUBHU- | AyAUTOPUS
JyallbHbIE) KOHCYJIbTa-

095051

Texymuii  KOHTpOIIb, | AyauTopus

MNpOMCEIKYTOYHAsA aTTe-
cranusa

CamocrosTenbpHas pa-
oora

OcymiecTBisieTcs: B UNTalIbHBIX 3as1ax 6nbiaunoreku Kyol'Y, 3a-
1e pedepaTUBHBIX KYPHAJIOB, BEIUUCIUTEILHOM LIEHTPE
KyOI'Y, HTepHeT-1eHTpe, a TaKXkKe APYTuX ayaIuTopusix ¢a-
KYJbTE€Ta XMMHHU U BBICOKUX TEXHOJIOTUN C BO3MOYXHOCTBIO
NOJKII0UeHus K ceTu «HTepHeT» n obecreyeHrneM 10cTyna B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPELY Op-
TaHHU3aLMH.

18




