MuHICTEPCTBO HAYKHU U BhIcuIero oopa3oBanus Poccuiickoii @enepanuu
®enepanbHOe rOCyIAPCTBEHHOH OI0KeTHOE YUpesKIeHne HAYKH
HNucturyT reoxumuun um. A.I1. Bunorpaaxosa
Cubupckoro otaenenusi Poccuiickoii akagemun Hayk

YTBEPXJIEHA
Ha 3acemanuu Yuenoro cosera UI'X CO PAH
., Iporokon Ne 5 ot 26.04.2024

/ YEKMOP
// ",
3 - T TE— i 3
e h —— A.B. Ilepenenos

&7 K

PABOYAS [TPOTPAMMA JUCHUTIJIMHBI

b1.B./IB.01.02 AHaiuTHYeCKHE METOAbI B IKOJIOI0-TreOXHMHUYECKHUX MCCIeIOBAHUAX

Hamnpasnenue noarorosku: 05.04.01 I'eonorust
HaHpaBHeHHOCTb IHOATOTOBKHU: FCOXI/IMI/H[, MHHCPAJIOTHA U TCOOKOJIOTHA
KBanmudukaryst BEITYCKHUKA: MarucTp

dopma 00ydeHUs: OUHAS

Upkytck 2024 1.



Conep:xanue

U ANERI 12 G T VNE 17107 (0301410017050 SO 3
2. MECTO JJUCLIUIIJIUHBI B CTPYKTYPE OIIOIL BO.........oveeoeeeeeeeoeeeeceeeeeeeeee e 3
3. TPEBOBAHUS K PE3YJITATAM OCBOEHUS JIUCLIUIITAHDL. ... 3
4. COJEPYKAHUE U CTPYKTYPA JIUCLIUTITIHDBI ... 7

4.1 CopepxaHue AMCHUIUIMHBI, CTPYKTYPHUPOBAaHHOE IO TeMaM, C YKa3aHHEM BHJOB

y4eOHBIX 3aHATHI U OTBEIEHHOTO HA HUX KOJIMYECTBA AKAIEMHUCCKUX YACOB ......vvevvereeene 7
4.2. [Inan ¥ mepeyeHb TeM CaMOCTOSITEIbHON pabOThl 00YJAIOLINXCS IO AUCHUIIIUHE ...... 8
4.3. ConepiKaHNE YUICOHOTO MATCPHATIA «..uvveernrrrernrreassreeesuseeessseeessseesssseesssseesssseesssseesssneesnsns 10
4.4. Metoanueckue yKa3zaHHsI 10 OPTaHU3alUU CAMOCTOSITEIbHON paObOTHl CTYIEHTOB..... 12

5. YYHEBHO-METO/JUYECKOE " NHOOPMAILITMOHHOE OBECIIEYEHUME

JUACHIUTITIFIHDBI ..ot 12
5.1 IlepedeHb OCHOBHOM M JOTIONHUTEIBHOM JIATEPATYPBI «...vvvrviviieniianeaneenesnesnesnesseseens 12
IV N (570)7 (00117 1 (510 87 (o 7 e 31 13 1 £ QO SOUS USRI 13
5.3. ba3bl naHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC M TOUCKOBBIE CHCTEMBI ......vevvvevneees 13

6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUME JJUCLIUTIJIMHBI...................... 13
6.1. YueOHO-1a00PATOPHOE OOOPYHOBAHME: ....ecuviveerierriniesitierisiresieeressessreesressne e sne s 13
6.2. IIpPOTPAMMHOE OOCCTICUEHUE: ... veereveesreesnreesreesseeeseesnreesneessneesneessneasseeaneennneaneennneaneens 14
6.3. TeXHUYECKHE U JIEKTPOHHBIE CPEACTBA OOYUCHHUSL: . veevveeereerreernreesreesnneesseesneessneaneens 14

7. OBPA3OBATEJIBHBIE TEXHOJIOI MU ......ccviiiiiiiiiiiicieceeee s 14

8. ®OHJA OLEHOYHBIX MATEPUAJIOB JUJIA TEKYUIEIT'O KOHTPOJIA U

[TPOMEXYTOYHOU ATTECTAIMMU .....oooeeoie et 14
8.1. O11eHOUHbIE MATEPUAITBI IJIS1 TEKYIIETO KOHTPOIIS ..vvevvvieiarriessreeesirenesineeesineeesineessnneeens 17
8.2 OneHOoUHbIE MAaTEPHUAIIBI JJI TPOMEKYTOUHOM ATTECTALIM .. .evveeeveeesireeesireessineessineeans 19



1. HEJb U 3AJJAYU TN CHUIIJINHBI

Heab: o3HaKoMJeHHE OOYYalOIIMXCS C BO3MOXHOCTSMM M OCOOCHHOCTSMHU
AHAJTUTHYECKUX METOJIOB aHAJIM3a JUIsl MCCIIEAOBAHUS IPUPOJHBIX 00BEKTOB, (hOpMUpOBaHHE
npoEeCCUOHATIBHBIX KOMIIETCHIIMH, IO3BOJIAIONIMX I[PUMEHUTHh IIOJy4YEHHbIE 3HAHUS B
JKOJIOIO-T€OXUMUYECKUX UCCICAOBAHUAX.

3agauu AUCHHUILIMHBI:

— 3HaKOMCTBO €O crioco0amMu oTO0Opa M MOArOTOBKH P00, MOPSAKOM OOpallieHusl ¢ Mpodamu;
— 3HAaKOMCTBO C AHAJUTHYECKUMH METOJIAMH, NMPHUMEHSEMBIMU TPU aHAIN3E Pa3IMYHBIX
NPUPOIHBIX 00BEKTOB U 0OBEKTOB, MOJIBEPTHYTHIX aHTPOIIOTCHHOMY BO3JICHCTBHIO;

— (opmupoBaHUE TOHMMAHUS BO3MOXHOCTEH aHAJIWTHYECKUX METOJOB I aHaIu3a
IPUPOJHBIX 00BEKTOB PAa3HOOOPA3HOTO COCTABA M arperaTHOro COCTOSIHUS,

— (opMuUpOBaHHE HABBIKOB OOPa0OTKM W TMPEJICTABICHUS PE3yJbTAaTOB MPOBEACHHBIX
UCCIICIOBAHMIA TI0 YCTaHOBIICHHBIM (hOpMaM IMPH BBIITOJHEHUN HAYYHO-TIPAKTUYECKON pabOoTHI.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII BO
YyeObHast JUCHUIUIMHA OTHOCHUTCS K  4acTH, (OpPMHPYEMOi
00pa3oBaTebHBIX OTHOIICHUH.

W3ydyenue naHHOW NUCUUIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, YMEHUSX M HaBBIKaX,
c(OpMHUPOBAHHBIX B paMKaX U3ydeHUs PyHIaMEHTAIBHBIX €CTCCTBCHHO-HAYYHBIX JUCIUILTAH
kak «OOmas xummsay, «OOmas Owuonorus», «OOmas Qusukay, «IKoIOTHI U
NPUPOONOIB30BaHUEY, «O0IIas reoXxumMusy OakagaBpruaTa BEICIINX y4eOHBIX 3aBEICHUI.

[TonydyeHHble B paMKax HW3ydeHUs NAaHHOW IUCLMIUIMHBI 3HAHUSA, YMEHUS U OIBIT
HEOOXOIUMBI JIUISI OCBOSHUS TaKMX TUCIHHIUIMH Kak: «[IpencraBiieHne pe3yiabTaTOB HaydHO-
HCCIIEN0BATENLCKOM IEeATEIbHOCTHY, «["eoskomorusa», «'eoXxuMHsT ~ DJIEMEHTOBY,
«Opraau3anus Hay9YHO-UCCIIC0BATEILCKUX TIPOCKTOBY.

Y4aCTHHKaMHU

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHbI

IIponiecc wu3yyeHMs AMCLUMIUIMHBI HampaBlieH Ha (QOpPMHMpPOBAHUE Yy CTYJIEHTa
CIICIYIOIMX KOMIETEHIMH (3JIEMEHTOB KomreTeHIuit) B coorBerctBun ¢ ®I'OC BO mo
HanpasyieHuto noarorosku 05.04.01 I'eonorus:

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHHﬂ o TMCHMIIJIMHE, COOTHECCHHBIX C
HHIUKATOPpaAMM JOCTHXKCHUSA KOMIIeTEeHIInit

HNuaukaropsl
Komnerennmns JMOCTHKEeHU A Pe3yabTaTrsl 00yueHust
KOMIIETEeHIIMH
3HaThL
3-1: TeopeTudeckre BOMPOCH! B
NA-1nk-1
obacTy MpoQeCcCHOHATBHBIX 3344
Hcnonb3yet coBpeMeHHbIE
YmMmeTh
IOJIOKEHUS ;
Y-1: npUMeHATh COBPEMEHHbBIE
IK-1 (hyHIaMEHTAITbHBIX
MOJIOKEHUS (PYHIAMEHTATBHBIX
CriocobeH HCHoL30BaTh TreOJIOTMYECKUX AUCIUATUINH
JUCHUIIJINH B Haquo-
(hyHIaMeHTaTbHBIC Ha pa3HBIX dTarmax

TEOPETUYCCKUE 3HAHUS TIPU
peIeHNH Hay9IHO-
HCCIIENOBATENBCKHX 3a1a4 B
00J1aCTH re0JIOrun

OCYIIIECTBJICHUS U
COTIPOBOXKICHHSI HAYIHO-
HCCIIeIOBATEIBCKUX PadoT

HCCIIE0BATENLCKOU paboTe
Baanerb

B-1: HaBbIkamMu aHanmM3a
WHGOPMAIIUH TTPH OCYIIECTBICHUH
HCCIIeIOBATEILCKOM PabOThI

U-2nk-1

Bocnpunnmaer
dhyagamMeHTaTEHEIE
TEOPETUUECKUE 3HAHUS KaK

3HaTh
3-1: cnocoOsI oTy4eHUs
(dakTuueckoi HHGOPMANIUY JUTS

3




Komnerenunus

HNuauxkaropsl
JOCTHKEHHUS
KOMIIETEHIINH

Pe3yabTarhl 00yyeHus

CHoco0 MoTy4YeHus
(hakTHIecKoi HH(DOPMAITIH
W UHCTPYMEHT JUIS CO3JIaHHS
MOJICTICH U UHTEePIIPETaIluU
Pe3yJIbTaTOB HAYYHBIX
HCCIeI0BAHUMI

BBITTOJTHEHHS HAYYIHBIX
HcCIeJOBaHUI

3-2: UHCTPYMEHTBI CO3/IaHUS
MOJICTICH M UHTEPIIPETaIlluU
PE3YJITATOB UCCIICIOBAHUI
YmMmeTb

¥Y-1: npuMeHUTH
(hyHIaMEHTATLHBIC TEOPETUYCCKUE
3HAHUS JUTS TIOTYYCHHUSI
(hakTHIecKoi HHMOPMAITIH

Y-2: o11eHUTh BO3MOXKHOCTh
MPUMEHECHHUST KOHKPETHBIX
Croco00B NoTy4YeHus HH(POPMAITUU
Y UHCTPYMEHTOB €¢
HMHTEPIIPETALNU 10 OTHOIICHUIO K
MOCTABJICHHBIM 3a]1a4aM

Baanern

B-1: HaBbIkaMu 1o100pa CIIOCOOOB
nmoJTydeHust HHpopMaIuy,
WHCTPYMEHTOB ISl CO3JIaHUS
MOJIEJICH U crioco0amMu
UHTEPIPETAIUU PE3YJIbTATOB

MK-2

Crioco0eH oCyIecTBISTh
cOop u aHaM3
re0JIOrMYeCKON UH(OpMAIn
U MaTepuana, a TakxKe
IIPOBOJUTH UX

N-1nk-2

[IpoBoaut oT6Op, ONMCaHwE,
JOKYMEHTHPOBaHHUE U
AHAJIU3 TeOJI0rN4eCKON
WHPOPMAIIUH U MaTepraa

3Hatp

3-1: metonbl 0TOOpa U OPSIOK
JOKYMEHTHUPOBAHUS POLIEAYPHI
Ymerb

¥Y-1: mpoBoauTs OTOOP TPOO
Pa3HBIX arperaTHbIX COCTOSHUN U
JOKYMEHTHPOBATH TPOLIEAYPY
otbopa

Baanern

B-1: HaBbIKAMU COOMpATh U
aHAIM3UPOBATH WHPOPMAITHIO 00
H3y4yaeMOM MaTepHaje

3HaThL
3-1: 0COOEHHOCTH U CIIOCOOBI
MOJIrOTOBKY MaTepuaia Jijist

HOKYMEHTHPOBAHHE NA-2nk-2 aHamM3a npod pa3TuIHBIMU
Brmmonnaser HeO6XO}Z[I/IMBIe METOAaMU
MPOLEIYPHI 110 MIOATOTOBKE | YMeTh
po0 A1 MpOBeAECHUS ¥Y-1: noaroraBnuBaTh NpoObI AT
AHAJIUTHYCCKUX BBITIOJIHCHHA aHaJIM3a Pa3IMdYHbIMHA
HCCIIeA0OBaHUN METOAaMHU
Bnagers
B-1: 0CHOBHBEIMH METOIUKAMHA
poOOTIOATOTOBKH MaTepHaa
IK-3 U -1nk-s 3HaTh

CniocoOeH BbIOMpaTh 1
OIpEACIATE ONITUMAJILHBIC
TEXHHYECKUE CPE/ICTBA U
Heo0x0uMoe 000py/TOBaHHE
IIpU IMMOCTAaHOBKE HAYYHbBIX
HUCCJIEIOBAHU,
MOJITOTABIUBATH U

BriOupaet u onpeaenser
OIITUMAJIBHBIC TCXHUYCCKHUEC
CpelCTBa M HEOOX0IMMOe
o0opynoBaHUE MPU
IMIOCTaHOBKE U IIPOBECACHNN
Hay4YHBIX I/ICCJIC}IOBaHI/Iﬁ HJIn
IKCIIEPUMEHTA

3-1: Ha3HayeHUe U OCOOEHHOCTH
TEXHUYECKUX CPEJICTB U
000pyIOBaHUS, KOTOPHIE MOTYT
OBIThH MCIIOJIB30BaHBI JUISI HAYYHBIX
HCCIICJOBAHMI

YMmeThb
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HNuauxkaropsl

Komnerenmus JAOCTUKEHM S Pe3yabTarhl 00yyeHus
KOMIIETEHUMH
MPOBOJUTH UCCIIEIOBAHUS, ¥-1: BeIOUpaTh ONTHMAIBHBIE
9KCTICPUMEHTHI, TEXHUYECKUE CPEIICTBA U
HaOMIOACHUS, I3MEPEHUS, 000pymoBaHUE IS TPOBEICHIS
COCTaBIISITh UX ONKCAHMUE, JKCIIEPUMEHTA B PAMKaX CBOHUX
BBIMOJTHATH UX HAYYHBIX 3a/1a4
HWHTEPIIPETALNIO U Baaners
(hopMynHpOBaTh BHIBOABI B-1: HaBbIKaMH OTIPEEISTH
HeoO0XxoauMoe 000pyI0BaHUE U
TEXHUYECKUE CPECTBA JIIsI
MPOBEJICHUS UCCIIEAOBaHUN
3unathb
3-1: cmocoObI MOATOTOBKHU U
METOJIMKH BBITOTHEHUS
9KCIIEPUMEHTOB
YmMmern
W20 ¥-1: ycraHaBIMBaTh MOPSIOK

IToxrorasmmBacT u
MIPOBOJIUT UCCIIEAOBaHUS,
3KCIICPUMECHTHI,
HaOJIIOJICHUS, U3MEPCHHUS,
COCTaBJIAET UX ONHUCAHUE,
BBINOJHSAET UX
HMHTEPIPETALIUIO U
(hopMymUpyeT BHIBOIBI

MPOBEICHUSI UCCIICTOBAHUN H
MIPOBOJIUTH HAOIFOACHUS
(m3mepenus)

Y-2: cocTaBIATh OMKMCAaHHUE
HAOIIONECHUN U BBIIOIHITD
UHTEPIPETAIUIO TIOJTYYCHHBIX
pe3yIbTATOB

Y-3: hbopMynupoBaTh BHIBOABI HA
OCHOBE TOJIY4YCHHBIX PE3YJIbTaTOBR
Baagern

B-1: 0CHOBHBIMH METOIUKAMHA
MIPOBEICHHS SKCIICPUMCHTA,
00pabOTKN ¥ UHTEPIPETALH
TAHHBIX

MK-4

CniocoOeH n3yuaTh 1
UCIIONIb30BaTh HAYYHO-
TeXHUUYECKYI0 HH(DOPMAILIUIO,
MPUMEHSTH OTEYECTBEHHBIN H
3apyOeKHBII OIIBIT ITPH
BBITTOJIHEHHUH 33124 HAYYHO-
HCCIIEIOBATENBCKOM PadOThI

NA-1nk-4

Hcnonp3yet yueOHytO,
CTIPaBOYHYIO,
MIEPUOANYECKYIO, (POHIOBYIO
JTUTEpaTypy U
HHPOPMAIMOHHBIE PECYPCHI
T'e0JIOTUIECKOTO0,
TFCOXUMHYECKOTO
9KOJIOTHYECKOTO TPOGHUIIS
IIpY BBIITOJIHCHUU HAYYHO-
HCCIIEI0BATENBCKUX PadoT

3HaTh

3-1: uHpOpMALIMOHHBIE PECYPCHI
(y4eOHyr0, CITPaBOYHYIO U
MEPUOIUYECKYIO JIUTEPATYPY) MO
re0JIOrHIEeCKOMY, TEOXUMHUYECKOMY
Y 9KOJIOTUIECKOMY MTPOGUITIO JIIIsS
BBINTOJIHEHHS HAY4HO-
HCCIIeIOBATENBCKUAX PadoT

Ymern

Y-1: Be1Oupats HHQOPMAIMOHHBIE
pecypchl, HeOOXOAUMBIE JIJIST
pelIeHnst KOHKPETHBIX
MIOCTaBJICHHBIX 3a7a4

Bnagers

B-1: HaBbIKaMH TIOJIH30BAHMUS
WHPOPMAIMOHHBIMH peCypcaMu
JUIsl IPOBEJICHHUS
HCCIIeIOBATEIBCKON PabOThI

NA-2nx-4

OpueHTHpyeTcs: B CTPYKType
COBPEMEHHBIX
nH(pOPMAITHOHHBIX
HCTOYHHUKOB, PECYPCOB U
JIUTEpaType IJs MOUCKa U

3HaTh

3-1: cTpYKTYpy COBPEMEHHBIX
HH(POPMALMOHHBIX PECYPCOB,
MTO3BOJISIFOIIUX TIPOBOJIUTH MTOUCK U
0I00p aKTyalIbHBIX MAaTEPUAIOB
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HNuauxkaropsl

Komnerenmus JAOCTUKEHM S Pe3yabTarhl 00yyeHus
KOMIIETEHUMH
noadopa akTyaabHOR JUTSL petIeHus! POoeCcCHOHANBHBIX
nH(pOpMAITUH I 3amaqd
yriyOneHns 3HaHuH B Ymern
paMKax peleHus ¥Y-1: monp30BaThCsi COBPEMEHHBIMHU
KOHKPETHOH WHPOPMALMOHHBIMH peCypcaMu
npoeccHoHaIbHOM 3a4a9u | JUIA MTOVWCKA aKTyallbHOM
HHPOPMALIUH U YTITyOJIeHUs
3HAaHUH NPY pelICHUH
po¢eCCHOHANTBHBIX 3a/1a4
Baaners
B-1: HaBbIKamMu pabOTHI C
pasTMYHBIMHA WH(GOPMAITIOHHBIMA
pecypcamu I TPOBEACHUS
HCCIIeIOBATEILCKOM PabOThI
3unathb
3-1: Bunbl, HA3HAYCHHE, TIPUHITHITHI
ITOCTPOCHUS TpadUIeCKUX
MaTepuasoB (IuarpaMmbl, CXEMBI,
NA-1nks KapThI)
Paszbupaercs B Bugax,
Ha3HAYCHUH, IPUHLIUIIAX Ymern
MOCTPOCHUS IUArpamMm, ¥Y-1: npencTaBUTh aHATUTHYECKHE
CXeM, KapT U APYTUX JaHHBIE B JOpME TUarpaMm, CXeM,
rpadUuecKuX MaTepHaloB, KapT U OpyTux rpaduaeckux
XapaKTepU3YIOLINX MaTepHaioB
AHAIMTUYECKHE JaHHBIE,
MIPUPOAHBIEC MPOLECCHI, Baaners
MOJENIN U O0OBEKT B-1: HaBBIKaMH MOCTPOCHUS
HCCIIeI0BaHUN pa3nuYHbIX Tpadudeckux
MaTepHajoB, XapaKTePU3YIOIIHX
TTK-5 aHaJIMTUYECKUE TaHHbIC
CriocobeH cocTaBmsTh ’
MPUPOJIHBIEC TIPOLIECCHI, MOJIENN U
rpaduyeckue MaTepuabl, OGBEKT HOCTEIOBAHHI
XapaKTEePU3YHONUe 00bEKT
WCCIIeIOBAHUS 3nars,
3-1: TexHUYECKHE CPEICTBA U
pOrpaMMHBIE TPOAYKTHI, HX
XapaKTePUCTUKH U 00JIACTH
PUMEHEHUS
W1-2mkcs YmMmern

Hcnons3yet HeoOX0UMbIe
TEXHUYECKUE CPEJICTBA U
MPOrPaAMMHBIC TIPOTYKThI
JUISL IOATOTOBKH
rpadMuecKuX MaTepralioB

¥Y-1: pabotaTh ¢ TEXHUYECKHUMHU
CpeACTBaMH U IPOrPaMMHBIMU
MPOJYKTaMH JUISI TTOJITOTOBKH
rpaMUeCcKuX MaTepUuaioB
Bnagers

B-1: HaBBIKAMU MCTIOJIE30BAHUS
KOHKPETHBIX TEXHHUYECKHX CPEJICTB
U IPOrPaMMHOr0 00eCIIeYeHuUs! IPH
MOJITOTOBKE rpaduIecKux
MaTepHUasoB B CBOEH
HCCIIeI0BaTEIbCKON paboTe




4. COAEPX KAHHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TUCHHMIIMHBI COCTABJISAET 4 3a4eTHBIX €IMHHUIIBL, YTO cOCTaBJIsieT 144 akajeMHYeCKHX Yaca, B TOM YHc/Ie 4 aKajeMHUYeCKHX YacoB Ha
3a4eT. @opMa MPOMeKYTOUHOI ATTeCTAIIMN: 3a4eT B TPEThEM ceMecTpe

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0B y‘leﬁHbIX 3aHATHH W OTBEJEHHOI0 HA HHX
KOJIN4YEeCTBA AaKAACMHUICCKUX JaCOB

Bujnbl yueGHoli padoThl,

%
g BKJII0Yasi CAMOCTOSITEJILHYIO padoTy, =
a E < 3| _NPAKTHYECKYIO IOATOTOBKY M TPYI0€MKOCTh A ®OpPMBI TeKyIIIero
= § = 2 £ (B yacax) E 5 g KOHTPOJISA
No P / 3 = 2 2 g KonTakTHas pa6oTa npenogaBaTesi ¢ g 2 = ycneBaeMocTH /
0 a3zen QUCIUIUIAHBL TEMA s - S o8 05V YAKOIIMICS = 53 bopma
¥ | 5| E5% Yo 5=| 555 S
© 2 w © > Cemunapckue/ el 2 8 MPOMEKYTOUHOM
M = Fe g = S aTTecTaluu
= S| Jlexuuu npakTudeckne/ | Koncyiin- £ g s =
) 9
= JadopaTopHbie TAUUH g
3aHATHSA 3
OO6mue BOMPOCH, OCHOBHBIE TIOHATHS, BO3MOXHOCTH U
1 | 0coOEeHHOCTH METOOB XMMUUECKOTO aHAIM3a PA3JINYHbIX OOBEKTOB | 3 2 - 2 YcTHBI onpoc
9KOJIOI'0-T€OXUMUYECKUX MCCIICTOBAHHM.
Bo3nyx. OrtOop W moaroroBka mnpod, XMMHYECKHH aHaIn3 N
2 Y p A , Po0: 3 2 2 4 YcTHBI onpoc
aTMoc(epHOro BO3ayXa M aspo30JeH.
3 | ATMocdepnsbie ocagku. OT60p, MOArOTOBKA U aHAIH3 MPOO. 3 6 5 10 YcrTHbI onpoc
4 | Boma. OTOOp, IOArOTOBKA U aHAIU3 MPOO. 3 8 8 1 10 2 YcTHbI onpoc
5 | louBa, noHHBIE O0TJI0KeHUs. OTOOD, MOJATOTOBKA M aHAIH3 MPOO. 3 8 10 10 VYcTHBIif onpoc
I'opHble mopoabI bl U MPOAYKTHI UX nepepadorku. OT60 .
6 P POILL, Py poay pep P 3 6 10 10 YcrHBIH onpoc
MOJITOTOBKA M aHAJIN3 MPOoO.
OTXx0/bI NPOU3BOACTBA M TEXHOTeHHBIE MPOOLI. OTOO .
7 /BL TP A p p: 3 6 5 10 YcTHBIH onpoc
MOJITOTOBKA M aHAJIN3 MPOoO.
BpI00p aHaNUTHUECKUX METOJIOB ISl M3YUEHHUSI OOBEKTOB IKOJIOTO- .
8 p OB A Y 3 2 - 2 YcTHBIH onpoc
reOXMMHUYECKHX MCCIIEIOBAHH.
Bcero 3a Tpetnii cemecTp 3 144 40 40 1 58 2 3aveT — 4 yaca
Bcero 3a kypc 144 40 40 1 58 2 4




4.2. Ilnan v nepevyeHb TeM CAMOCTOATEIbHON PadoThl 00YYAKOIIHXCSI 110 JUCIHIIJIMHE

@®opMmupyemblii | Y4eOHO-MeTOAMYECKOE
Ne Hassanue pasiesa, Tembi Buja camocTosiTeILHOM OneHnouHoe MHIMKATOP odecrmeyeHue TpyaoeMKOCTb,
B i padoThI CpeacTBo JOCTHKEHU S CaMOCTOSAITEIbHOM 4acoB
KOMIIeTeHIINH padoThI
WJI-1nk-1
OO1mue BONpockl, OCHOBHbIE U2k
MOHSATHSI, BO3SMOKHOCTH H UT-1k.2
OCOOEHHOCTU METO/IOB . U212
1 YeTHEI ompoc 4
XIMHYECKOTO aHAIH3a Pa3IMIHBIX U-1nks
00OBEKTOB IKOJIOr0- U213
TCOXUMHUYECKUX UCCICJOBAHHA. U-1rks
N/1-2rx-4
Bo3zayx. OT60op 1 moAroToBKa
po0, XUMUYECKUN aHaTTN3
2 aTMoc(epHOro BO3ayXa U YeTnbiit onpoc OcHOBHA 1 6
a3po30Ieit. Pa6ora ¢ yueOnoi
JITEpaTypoil 1 JIOTIOJTHUTENbHAS
Atmocdepnbie ocagkun. Ot6op, IEPHOAMYECKIMHU . IUTEPATYpa,
3 | noarorosxa i ananus npo6. W3TAHWAMH, YIeKTPOHHBIMH YerHblit onpoc WI-Lics IIEPUOANICCKUC U3AHNUS, 6
WH(GOPMAITMOHHBIMH WN1-2mk-1 MH(OPMAIMOHHO-
Bona. Ot0op, moAroToska u pecypcamMu ¢ TENbI0 NI-1nk-2 CIIPaBOHBIC
4 aHaJu3 mpoo. 3aKpeIUieHns: MaTepuaia o | Y CTHBIH 0mpoc NT-211k-2 TTOUCKOBBIC CHCTCMBI 6
U3yvaeMoil TemMe W/I-1nk-3
NJI-2nk-3
WJI-1nk-4
IMouBa, TOHHDIE OTIOKEHUS. T2
~£IIK-4
5 OT160p, TOATOTOBKA M aHAIIN3 YCTHBIH onpoc VLo 6
mpoo.
p NA-2nxs
TopHble mopoabl, pyasl u
NPOAYKTHI HX NepepadoTKH.
6 YcTHbIH onpoc 6

OT60p, OATOTOBKA U aHATIHN3
po0.




OTx0abI IPOU3BOACTBA U

W-1nk-1

TEeXHOTreHHbIe NPoobI. OTGOD, WN-2mx1
HOJTOTOBKA M aHAIIM3 IPOO. Verubrii onpoc N-1nk-2 6
N/1-2nx-2
N-1mx-3
NJI-2rk-3
BbIOOp aHAIUTHYECKUX METOIOB WJT-1rc4
ISl U3YYCHHUSI OOBEKTOB KOJIOT0- . WJ1-2
FEOXUMHUECKUX UCCIIE i YerThblit onpoc e 2
JOBAaHHU. I/II[']-HK—S
U-21k-5
Bcero 42




4.3. Coaep:xxanue y4eOHOro MaTepuaJia

Pasgen 1. OOmmue BONMPOCHI, OCHOBHBbIE NMOHSTHSI, BO3MOKHOCTH M OCOOEHHOCTH
METO/I0B XHMHYECKOT0 aHAJIM3a Pa3IUuYHBIX O0OBEKTOB JIKOJOI0-re0XMMHUYECKHX
HCCJIeI0BAHUM.

OObekThl xUMUYeckoro aHaimza. OOmue TpeOoBaHUS K aHAIU3Y MPOO pPa3IUYHOTO
COCTaBa.

Krnaccudukanus MmeronoB ananusa. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHATIN3.

AHaTUTUYECKUNA LUK U CTAUU aHAIN3a.

[IpuHuun Meroaa, METOAMKA, METPOJIOTUYECKUE XAPAKTEPUCTUKUA METOAMK Pa3IMYHBIX
00BEKTOB IKOJIOTO-TEOXUMUYECKUX UCCIETOBAHUM.

Paznen 2. Bo3agyx. OT00p U MOArOTOBKA MP00, XUMHYECKUH aHAIN3 aTMOC(epHOro
BO3/1yXa H 2a3P030JIei.

[TpaBwia u metoauku ordopa mpod Bozayxa. ObopynoBanue st 0TOOpaA MPoo.

[Topsimox oOpaieHust ¢ TpoOOil: JTOKYMEHTHPOBAHHE IMPOLEAYPhl OTOOpa MPOOHI,
TPAHCIOPTHPOBKA U XPaHEHHUE MPoo.

MeTo/bl BBINMOJIHEHHS aHaau3a Bo3ayxa. [IpoOomoaroToBka BemeCTBa K IMPOBEACHUIO
aHayM3a. Anmnaparypa u METPOJIOTHYECKUE XapaKTEPUCTUKH METOUK.

Paszpnen 3. Atmocdepubie ocagku. OTd0p, NIOATOTOBKA M aHAJIU3 NPOD.

[TpaBwiia u MeTo KN 0TOOpa MPOO aTMOCPEPHBIX OCAIKOB (10K 1B, cHET). OO0pyI0BaHHE
JU1s1 0TOOpa Mpoo.

[Topsimox oOpamieHust ¢ MPoOOH: JOKYMEHTHPOBAHUE MPOLEAYyphl OTOOpa IMPOOHI,
TPAHCIIOPTUPOBKA M XpaHEHUE MPOO.

MeTtoapl BBINONHEHUs] aHaIM3a Npod HoxaAs u cHera. IIpoGomoaroroBka BemiecTBa K
MIPOBEJICHUIO aHallM3a. ATmaparypa U METPOJIOTUYECKUE XapaKTEPUCTUKHU METO/IUK.

Paznen 4. Bona. OT60p, NoAroTOBKA M aHAJIU3 NPOO.

Knaccudukanus BumoB Bomsl. I[IpaBuina u MeToauku oTOopa mpoOd BOABI (IIPHPOIHAs,
crounast). O6opynoBaHue At 0TOOpa mpoo.

[Topsmox oOpamienust ¢ mpoOOi: JOKYMEHTHPOBAaHUE TMPOLEAypbl OTOOpa MpOOHI,
TPAHCIIOPTHPOBKA M XPAHECHHE TIPOO.

MeTtos! BEIIOTHEHUS aHanu3a mpoo Bojbl. [IpobomoaroToBka Bobl epe] NpOBEACHUEM
aHayM3a. Anmnaparypa u METpOJIOTHYECKHE XapaKTEPUCTUKH METOUK.

Pa3nen 5. [TouBa, foHHbIE 0T/10:KeHUsI. OTOOP, MOATOTOBKA ¥ AHAJIN3 NMPOD.

Krnaccudukanus no4ys mo pasinyHbIM npu3HakaMm. [IpaBuna u MeTonuku oTOOpa IOYB.
O6opynoBanue st 0TOOpa Mpoo.

[Topsimok oOpamieHust ¢ MTpoOOM: JOKYMEHTHPOBAHHE TMPOIEAYphl OTOOpa MpoOH,
TPAHCTIOPTUPOBKA M XpaHEHUE MPOO.

Metonel ananmu3a modYB. [IpoOOMOArOoTOBKA Marepualia JUisl TPOBEACHHS aHAIH3a.
Armmaparypa u METPOJIOTHUECKHE XapaKTePUCTUKH METOIHK.

Pa3nen 6. 'opHble Opoabl, pyabl M MPOAYKTHI HX nepepadoTku. OT6Op, MOAr0OTOBKA
U AaHAJIN3 MIPOO

Knaccudukanus ropusix nopon. IlpaBuna u MeToauku oTOOpa TOPHBIX MOPOA U PYA.
[TpoayxTsl nepepaboTku pyn. OGopynoBanue ajst oTdéopa mpoo.

[Topsimok oOpamieHust ¢ TPoOOM: TOKYMEHTHPOBAHHE TMPOIEAYphl OTOOpa MpOOH,
TPaHCIIOPTHPOBKA M XpaHEHHE MPo0.

Mertopl aHaNTM3a TOPHBIX TTOPOJ, Py U MPOAYKTOB UX mepepadoTku. [Ipodomoaroroska
Marepuaia JUis TPOBEICHUS aHaiu3a. ANMaparypa U METPOJOTHMYECKHE XapaKTCPHUCTHKH
METOIHK.
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Pa3znea 7. OTrxoasl MpoM3BOACTBA M TeXHOreHHbIe NMPoObI. OTOOpP, MOATOTOBKA M
aHaJMu3 npood
BI/II[BI IMPOMBIINIJICHHBIX OTXOA0B, TCXHOI'CHHLIC Hp06bl. MCTOI[I/IKI/I 0T60pa TCEXHOI'CHHBIX

po6. JlokyMeHTHpOBaHKE MTPOLEAYPbl 0TOOpa, TPAHCHOPTUPOBKA U XpaHEHHUE MpoO.

Meroasl aHanM3a OTXOAOB IPOU3BOJICTBA W TEXHOTEHHBIX Mpo0. Ammaparypa u
METPOJIOTUYECKUE XapAKTEPUCTUKU METOJUK.

Pasnesn 8. BbiOop aHaIMTH4YECKMX METOAOB JIA H3Y4YeHHS] O0BEKTOB 3KO0JOIO-
TeOXHMHYECKHX HCCIeT0BaAaHUH
OO6mme BOMpPOCHl BBHIOOPAa METOAOB HCCIICIOBAHMS BEIIECTBA B COOTBETCTBHUU C
I/I3y‘-IaeMbIMI/I 3aJadyaMi rcOXuMHNU U 3KOJIOTHUU.

Ilepeyenb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI U JIA00OPATOPHBIX padoT

Ne
Paznena
M TeMbI

HanmeHoBaHHe ceMHHAPOB, MPAKTHYECKHX H
JIa60paTOpPHBIX padoT

TpyaoemkocTh
(uac.)

Bcero yacos

Onenou-
HbIE
cpeacTBa

®dopmupyemble
KOMIIeTeHIIUH
(MHIUKATOPHI)

2

Omnpenenenue pTyTH B BO3AyXe 1a00paTOPHOTO
IIoMemeHus1 METoa40M HeIIaMeHHOM aTOMHO-
a0bCOPOITMOHHOM CITEKTPOMETPHH.

2

OtueTr

Omnpenenenne pacTBOPEHHON HOPMBI Kaust
(HaTpus) B aTMOC(EPHBIX 0CAAKaX METOJJOM
IIJIAMEHHOM aTOMHO-3MHUCCHOHHOU
CIEKTPOMETPHH.

OtueTr

3HAKOMCTBO C METOJIOM Ira30BOH
XpoMaTorpaduu pu OnpeaeIeHUN
3arpsI3HSIONINX BEIIECTB B CHEXXHOM MTOKPOBE.

OtueTr

W3mepenune BogopoaHoro nokasaresst (PH)
Hp06 BOJbI NIOTCHIUOMETPUYCCKHUM MCTOJJOM.

Otuer

Ompenenenue yeabHON SJIEKTPHUIECKOM
MIPOBOAMMOCTH B TIPOOAX BOJBI C TIOMOIIHIO
KOHAYKTOMETpa.

OtueTr

AnHanu3 npo0 BOJIbI METOIOM KaIUJLISPHOTO
anektpodopesza. O6paboTka
ANIEKTPOPOperpamMmm.

OtueTr

3HaKOMCTBO C aJIFOPUTMOM IIPOBEACHUS
KOJIMUECTBEHHOTO PEHTICHO(IIyOPECIIEHTHOTO
ananmu3a. CriocoObl MOATOTOBKH MPob Kk POA.
Omnpenenenue BaJOBBIX COJiepKaHUM B mpodax

Otuer

Omnpenenenue coaepKaHusi XUAMUIECKUX
3JIEMEHTOB B ITI0YBAX METOJOM
CHEKTPO(OTOMEPHH.

Otuer

3HAKOMCTBO C METOJUKAMHM OIIPEACIICHUS
OPraHruvYcCKOro yrij€pozia B mo4yBax.

Kommok-
BHYM

10

Omnpenenenue JUTUS B PacTBOPax Mpod FOPHBIX
MOPOJT METOZOM TUIAMEHHOH aTOMHO-
HYMHCCHOHHOHN CHEKTPOMETPHH.

OtueTr

11

3HAKOMCTBO C BBITIOJTHEHNEM H3MEPEHUH Ha
Macc-CIIeKTPOMETPE C MHIYKTUBHO CBA3aHHOM
ia3Moil. OOpaboTKa pe3yabTaToOB aHAIU3A.

Otuer

12

3HAKOMCTBO C METOIMKaMH OTPEIEIICHUS
30J10Ta U cepedpa B MPOIYKTax NepepaboTKH
30JI0TOCOIEPIKAIIUX Py METOJIOM aTOMHO-
abcopOLIMOHHON CIEKTpOMETpHEr

Komnok-
BUYM

-1k
N-2nk1
W-1nk-2
W-2nk-2
NJI-1mk-3
WN-2nk-3
WJ-1nk-4
WJ-2nk-4
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Ne Ne HaumeHoBaHHe CEeMHHAPOB, NPAKTUYECKHX H TpyaoemMKocTb Ounenou- ®opmupyemble
n/u | Pa3nena JadopaTopHbIX padoT (4ac.) Hble KOMITETEHIM U
M TeMbI Bcero uacon cpeacTsa (MHINKATOPBHI)
WJ1-1nk-1
Onpenenenue pTyTy B mpo0ax Mo4B METOIOM I/Iﬁ 5
13 7 HEIUTaMEHHOU aTOMHO-a0COpOLIMOHHOM 2 Oruer It 1HK'1
CIIEKTPOMETPUH. h 2n1<-2
-ZTIK-2
OmnpeneneHre METALIOB METOIOM aTOMHO- N1k
a06COPOITMOHHON CIIEKTPOMETPHH C TIIAMEHHOM -
14 7 poIL TPOMETP . 3 Otuer WJ1-2rc-3
WJIH 3JIEKTPOTEPMUYECKON aTOMU3AIUEH. -1k
O0paboTKa pe3ynbTaToB. U214

4.4. MeToauuyecKue YKa3aHusl 110 Opranusanuu CaMOCTOSITEIbLHOM paﬁoTBl CTYAEHTOB

Buabl caMmocToATeIbHOI padoThI: TPopabOTKa pa3ieoB TEOPETUIECKOTO Kypea, padoTta
C JINTEpaTypoll U MOATOTOBKA K YCTHOMY OIPOCY MJIM COOECEI0OBAHHUIO.

Heasn: 3akperieHne u Oonee yriayOiieHHass MpopadOTKa HM3y4yaeMoro Marepuana,
cUCTeMaTH3alMsg 3HAHUH W TOJYYCHHWE NPAKTUYCCKHX HABBIKOB JUIS PEIICHHS 3a/ad
PO EeCCUOHAIBHON e TEIHHOCTH.

3agauu. M3y4YHTh JICKUMOHHBIA MaTepuan, yuyeOHYI0 JHUTepaTypy U MEpHOANYECKHE
W3JIaHUS; BEITIOJHUTH TOUCK JIOMOJTHUTEIIEHON MH(POPMAITUH C TTIOMOIIBIO AJIEKTPOHHBIX PECYPCOB;
00001IUTh ¥ MPOBECTH aHAIW3 IMOJYYCHHON HH(OpMAINH;, MPUMEHUTH CIOCOOBI 00paboTKU
MOJTyYEHHBIX JAHHBIX JUISI KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4.

KpnTeplm OLCHUBAHUA: CTCIICHb IIOHHMaHHUA BOIIpOCa, IMPaBHUIBHOCTH IIPHUMCHCHUA
TCPMHHOJIOI'WHA U IMOJIHOTA OTBCTA, CIIOCOOHOCTD IMPOU3BCCTH HGO6XOIII/IMI)I€ PpacuCThbl, U3JIOKCHHUE
JOTIOJIHUTEIILHOM I/IH(I)OpMaI_II/II/I 10 TEMC U3YUYCHHOI'O MaTcpuajia.

5. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHbBI

5.1 nepeyeHb OCHOBHOIi U I0TOJIHUTEIbHOI JIUTEPATYPHI

OCHOBHasl IUTEPATypa
1. ScmanoB H.A. OcHoBEI Teoskoorun: Yued. mocodue /st skosor. CrenualbHOCTe!H By30B. —
M.: U3parensckuii neHtp «Akanemus», 2003. — 352 c.
2. Ctpyman B.U. I'eoskomnorus: YueOHnoe mocodbue. — 2-¢ m3a., crep. — CII6.: M3a-Bo «Jlauby,
2018. — 228 «c. Tekcr: oanekTpoHHBIH// JlaHb: 3JIEKTPOHHO-OMONMOTEYHAS CUCTEMA.
https://e.lanbook.com/book/100928?category_pk=931#book name
3. Kapnosuu U. A. I'eoskonorusi: yuebHuk — Mocksa: Akagemuueckuit Ilpoexrt, 2020. — 512 c.
TexkcrT: JEKTPOHHBIN// Jlans: 3JEKTPOHHO-OMOIMOTEUHAs cUCTeMa.
https://e.lanbook.com/book/132263
4. Kapnos 0.A., CaBoctun A.Il. Meroasl mpoOootrOopa u mpobonoarotToBku. M.: bunow.
JlaGopatopus 3Hanuii, 2003. — 243 c.
5. Bepmnnun B. U., Bnacosa U. B., Hukudoposa U. A. Ananuruueckas xumus. CII0.: U3n-Bo
"Jlanp", 2022. - 428 ¢
6. CriekTpaibHBIE METOABI aHaim3a. [IpakTHdeckoe PYKOBOACTBO: ydeOHoe mocodue/ B.U.
Bacunwesa, O.®. CrosHoa, 1.B. IlIkyruna, C.U. Kapnos. — CII6.: JIans, 2022. — 416 ¢. — ISBN
978-5-8114-1638-7. — Tekct: anekTpoHHBIH// JIaHb: 2eKTpoHHO-0nbmoTeynas cuctema. — URL:
https://e.lanbook.com/book/211631 (mata oGpamenus: 22.04.2022). — Pexum pocryma: s
aBTOPH3. NIOJIb30BATEIICH.
7. Béxkep 1O. Cnextpockonusa. Texnocdepa, 2009. — 528 c.
8. Konroxos B. 0. Xpomarorpadwus: yaeonuk. CI16: U3a-Bo «Jlanby, 2022. — 224 c.
9. JloceB H.®., CmarynoBa A.H. OCHOBBI PEHTI€HOCIIEKTPAIILHOTO ()IIyOPECLIEHTHOI'O aHAIN3A.

—M.: Xumus, 1982. — 208 c.
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https://e.lanbook.com/book/100928?category_pk=931#book_name
https://e.lanbook.com/book/132263

JOTOJHUTEIbHAS IUTEPATYPA

1. Orro M. CoBpeMeHHBIC METOABI aHATUTHYECKON XxumuH. B 2-x 1. M.: Texnocdepa, 2003. —
416 c.

2. Kpucruan I'. Ananutuyeckas xumusi: B 2 T. M.: BUHOM. JIaboparopus 3nanuid, 2012. (cepust
«Jly4iuii 3apyOeKHBIH yUSOHUKY).

3. Meroapl W JAOCTWKEHUs coBpeMeHHOH aHanmuTtnueckoi xumuu /K. Bynaumkos, B.N.
Bepmmaun, I''A. Eptiormn u ap.— CII6.: Jlamp, 2021. — 588 c. Pexum mocryma:
https://reader.lanbook.ru/book/169809#1

4. CprueB C. H., I'aBpmimna B. A. BeicokoaddekTuBHas >XuAKoCcTHas XpomaTtorpadusi:
aQHAINTUKA, (U3MYECKash XHUMHS, paclo3HABaHME MHOTOKOMIIOHEHTHBIX cucteM. M31-Bo:
"Jlanp", 2013. — 256 c. https://e.lanbook.com/book/5108?category_pk=3866#book_name

5. baxtuapos A.B. PeHTreHocnieKTpanbHbIi (JIyOpECIICHTHBIA aHAU3 B T€OJIOTHU U TEOXUMHUMU.
M.: Henpa, 1985. — 144 c.

6. PeBenko A.I'. PeHTreHoCneKTpanbHBIA (DIIyOPECIEHTHBIN aHaIu3 MPUPOIHBIX MATEPHAIIOB.
BO "Hayka", HoBocubupck, 1994. — 264 c.

7. Pun C. JIx. b. D11eKTpOHHO-30HI0BBIM MUKPOAHAIN3 M PACTPOBAs JICKTPOHHAS MUKPOCKOITHUS
B reojioruu: mep. ¢ anri. / mox pexa. [. b. Ilerposa, U.M. Pomanenko, B.A. PeBenko. M.:
Texnocdepa, 2008. — 232 c.

5.2. nepuoanyecKkue U3TaHHUA
Kypuan Ananuruyeckoi xumun (http://www.zhakh.ru)
XKypnan «3aBojckas nadboparopus. Iuarnoctuka marepuanosy (https://www.zldm.ru/jour)
Kypuan «Ananutuka 1 koHTpousby (https://journals.urfu.ru/index.php/analitika)
Kypnan «X-ray spectrometry»
(https://analyticalsciencejournals.onlinelibrary.wiley.com/journal/10974539)
Kypuan «PazBenka u oxpana neap» (http://rion-journal.com/)

5.3. 6a3bl JaHHBIX, HHGOPMAIIHOHHO-CIIPABOYHbIE U MIOUCKOBBIE CHCTEMBbI
1. Dxonoruyeckuit moprai Poccun u crpan CHI': http://www.ecologysite.ru
2. Hayunas snextponHas 6ubnuoreka: http://elibrary.ru
3. DnexkTtpoHHas OubaMoTeKa — pasnesn MHpOpMalnuoHHOro pecypca HayuHolt Oubnmorexu
HpkyTckoro rocyaapcTBeHHOro yHuBepcureTa: http://library.isu.ru/
4. Jloctym K caiity "AHanutiueckas xumusi B Poccun": http://rusanalytchem.org
5. X-ray Data Booklet http://xdb.Ibl.gov/
6. [Touckosas unrepuer-ruiatrdgopma Web of Science
https://www.webofscience.com/wos/woscc/basic-search
7. bubnuorpaduyeckas u pedeparuBHas 0a3a qaHHBIX «Scopusy https://www.scopus.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBbI

6.1. YueOHo-1a00paTopHOE 000py/10BaHME:

B UI'X CO PAH o6opyaoBaHa ayauTopus, KOTOpas OCHAllleHa HOYTOYKOM,
MYyJbTUMEAUMHBIM MPOEKTOPOM M MPOEKIMOHHBIM 3KpaHoM. /[l mnpoBedeHust 3aHATUI
MCIIOJIb3YETCS MIUTIOCTPALIMOHHBIN MaTepra B BUE Ipe3eHTanni. B ayuTopun nMeeTcst 10CTyn
K C€TU UHTEPHET.

IIpu BbINOJMHEHHMH Ja0OpPATOPHBIX pabOT CTYIEHTHl HCHOJB3YIOT  CIeayrolee
aHAJTMUTHYECKOE 000pyIOBaHHE.

1. Macc-cieKTpoMeTp BBICOKOTO pasperieHust ¢ aBoiHoN ¢okycupoBkoit ICP/HRMS

ELEMENT 2 (Thermo Scientific, 'epmanust)

2.  OnTuyeckuii SMUCCUOHHBIN CIIEKTPOMETP C MHIYKTUBHO CBA3aHHOM mua3moit iCAP 6300

Duo (Thermo Scientific, CIIIA)
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http://www.zhakh.ru/
https://www.zldm.ru/jour
https://journals.urfu.ru/index.php/analitika
http://www.ecologysite.ru/
http://elibrary.ru/
http://library.isu.ru/
http://rusanalytchem.org/
http://xdb.lbl.gov/
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://www.scopus.com/

3. ArtomHO-3MHuccHOHHBIN cnekTtporpad HADC-458 ¢ MADC, reneparopom «lllapoBas
MosTHHS» U ycTaHoBKo# «Ilotok», (BMK-OnTosnekrponuka, HoBocubupck, Poccust)

4. ArtomHo-3MuccuoHHBIH criektporpad ADC-458 ¢ MADC u reneparopom «Be3yBuii»
(BMK-Onrosnextponnka, HoBocubupck, Poccust)

5. Onruueckuii cnekrpodoromerp Lambda 950 (Perkin Elmer, CIIIA)

6. CnektpoMerp aromHo-abcopOumoHHbi AAnalyst 800 ¢ anexkTporepMUUECKHM U
riaMeHHbIM aromu3aropamiu (Perkin Elmer, CILIA)

7. CrnexkTpoMeTp aToMHO-abcopOroHHbIi MoJienb 403 ¢ uameHHbIM aTomu3atopoM (Perkin
Elmer, CIIIA)

8. Xpomaro-macc-cnekrpomeTrpuueckuii komruieke «Kpucrtamt 5000» (Xpomatak, Poccus)

9. PentrenoBckuii ¢ryopecuenTHbii criekrpomerp VRA-20 («Kapin Leiic», ['epmanns)

10. PentrenoBckuii hiyopectienTHbIi ciektpomeTp VRA-30 («Kapi Leticy, 'epmanus)

11. BonnoaucniepcuoHHbIi  ¢uryopecueHTHbIH criekTpomerp S4 Pioneer (Bruker AXS,
['epmanus).

12. HactonpHBI 3HEProJUCIIEPCHOHHBI PEHTIeHOBCKUI crekTpomerp X-Supreme 800
(Hitachi, SInonus)

13. DnexTpoHHO-30H10BBIN MuKpoaHau3aTop JXA 8200 (JEOL, SAAnonus).

14. Prytubiit ananuzarop PA-915M c npucraskamu PI1-92 u [TMPO-915+

15. Cucrema kanusuisgpHoro 3nekrpogopeza KAIIEJIb-105M

16. [Inamennsiit cnektpodoromerp ADC-12

17. IpobunsHO-ucTHparensHoe obopynoBanue Pulverisette (Fritsch, ['epmanus)

6.2. [IporpaMmmHoe obecnieyenue:

KommbroTepHoe o0opymoBaHue umeeT TmporpammHoe oOecrnedenue MS Office.
Hcnonb3yeMoe aHaIUTHYECKOe 000PYJOBAaHUE OCHAIICHO KOMIBIOTEpAMHU C WHIMBUIYaTbHBIM
IPOrPaMMHBIM 00ECIICUECHHEM OTEUECTBCHHOTO U 3apYOEKHOT0 MPOU3BO/ICTBA.

6.3. Texnn4yeckue M 3JIeKTPOHHBbIE CPEACTBA 00YUCHUS:

MynsTUMeNIHBIN KOMITbIOTEp (Fpaduueckas oneparoHHas CUCTeMa, ayJauo- U BHUIEO,
BO3MO>KHOCTb BbIXO/ia B IHTEpHET; NaKkeT NPUKIIAJAHBIX IporpamMm). MyabTUMEIUHHBIE TPOEKTOP
Y IPOEKIIMOHHBIN SKpaH.

7. OBPA3OBATEJIBHBIE TEXHOJIOT' A

B mnponecce peanuzanuu JaHHOM AWCHUMIUIMHBI HCHOJB3YIOTCS CIENYIOLINE (OPMBI
oOy4yeHMs: JIEKIIMOHHO-CEMMHApCKHe 3aHsAThsA, JlabopaTtopHble paloThl, coleceroBaHUs,
TEXHOJIOTHUS MPOPECCUOHANTBHO-OPUEHTUPOBAHHOTO 00YUYEHHUS.

8. ®OHJ OHEHOYHbIX MATEPHUAJIOB IUIA TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Iransl GopMUPOBAHUS KOMIETEHINH (MHAUKATOPOB I0CTUKEHUSI KOMIIETEHM) U
HX NOKa3areJieil (1eCKpUITOPOB)

Komnerenmust I1K-1
HaumeHoBanue pa3jiena / TeMbl NJT-1nxk-1 HN-2nk-1
(B cooTBercTBHH ¢ Tabauueii n.4.1) 3-1 | v-1 I B1 ] 31 3-2 V-1 V-2 B-1
OO61mmure BOnpoCkl, OCHOBHBIC TTOHSTHSI,
BO3MOXHOCTU M OCOOEHHOCTH METO/I0B

XUMHYECKOT0 aHaIN3a PAa3INYHbIX + + + + + + + +
00BEKTOB 3KOJIOTO-TEOXUMHUYECKHX

UCCIIEIOBaHUH.

Bosznyx. OT00p 1 nmojaroroska npoo,

XMMHUUYECKHH aHAJIU3 aTMOC(EPHOTO + + + + + + + +

BO3AyXa U a3p03oneﬁ.
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Atmocdepnsie ocagku. OTO0p, IOATOTOBKA + + + + + + + +
W aHaJIn3 1poo.
Bona. Otbop, moaAroToBKa U aHAIH3 MPOO. + + + + + + + +
ITousa, nonnsIe oTiOXEHUI. OTOOD, + + + + + + + +
MOJTOTOBKA M aHAJIN3 MPOO.
T'opHble MOpoAbL, pyabl U TPOIYKTHI HX
nepepabotku. OTOOp, MOATOTOBKA U aHANIN3 + + + + + + + +
po0O.
OTXO0mbI TPOU3BOCTBA U TEXHOTCHHBIC + + + + + + + +
npo6b1. OTOOp, MOATOTOBKA U aHAJIH3 MPOO.
Br100p aHaNMTHYECKUX METOIOB IS
M3ydeHHsI 00BEKTOB IKOJIOTO- + + + + + + + +
TeOXUMHUYECKUX MCCIIEIOBaHUI.

Komnerennus IK-2
HaumeHoBaHue pa3aena / TeMbI NJI-1nk-2 NJI-2nk-2
(B COOTBeTCTBHUH ¢ Tadauueii m.4.1) 3-1 V-1 B-1 3-1 V-1 B-1
OO1ue BOIPOCHI, OCHOBHBIE ITOHSATHS,
BO3MOXXHOCTH ¥ 0COOEHHOCTH METOJIOB " " " + + +
XMMHYECKOTO aHAIN3a PA3IHIHBIX 0OBEKTOB
9KOJIOTO-TEOXMMUYECKHIX HCCIICIOBAHHH.
Bozayx. OT00p 1 MOArOTOBKA MPOO, XUMIUECKUI " " " + + +
aHanM3 aTMOC(EpHOTO BO3AYXa U a3po30JeH.
Atmocdepnsie ocanku. OTOOp, MOATOTOBKA U + + + + + +
aHaiu3 mpoo.
Boga. Ot6op, moaroToBka u aHaiau3 mpoo. + + + + + +
[MTousa, nonHbIe 0TIOXKEHHA. OTOOP, MOATOTOBKA + + + + + +
1 aHAJH3 MPO0.
I"opHble MOPOABL, PYABI U IPOIAYKTHI UX
nepepabotku. OTOOpP, HOATOTOBKA M aHAJIN3 + + + + + +
mpo0.

TXOJIbI IPOU3BOJICTBA M TEXHOTCHHBIE ITPOOBI.

OTx0[p! IPOU3BOACTBA U TEXHOT€HHBIE IPOO " " " + + +
OT100p, MOATOTOBKA U aHAJIM3 MPOO.
BbI00p aHATMTHYECKUX METOJIOB JJIsl U3YUYESHUS
00BEKTOB IKOJIOTO-TEOXMMHUUECKHX + + + + + +
HCCIIEI0BaHU.

Komnerenuus I1K-3
HaumenoBanue paznesna / TeMbl HU-1nk-3 HN-2nk-3
(B cooTBeTCTBHH ¢ Tabauuei m.4.1) 3-1 | v-1 | B-1 | 31 V-1 | V-2 V-3 B-1
OO1mue BOnpochl, OCHOBHBIE TTOHATHS,
BO3MOXKHOCTH M OCOOCHHOCTH METOJI0B
XUMHUYECKOI'0 aHAIM3a Pa3InIHbIX + + + + + + + +
00BEKTOB 3KOJIOTO-TEOXUMHUECKUX
HCCJIEJOBAHUM.
Bozmyx. OT60p U moAroToBKa mpoo,
XUMHYECKHIA aHAITU3 aTMOC(EpPHOTO + + + + + + + +
BO3/lyXa U a3p030J€eil.
AtMocdepnbie ocaaku. OT60p, TOATOTOBKA + + + + + + + +
Y aHaJIn3 1mpoo.
Bona. Ot06op, moAroToBKa U aHAIH3 MPOO. + + + + + + + +
ITouBa, noHHBIE OTNIOXKEHH. OTOOD, + + + + + + + +
MOJITOTOBKA W aHAJIN3 MPOO.
T'opHBIe TOPOABL, Pyabl M TPOIYKTHI HX
nepepabotku. OTOOp, TOATOTOBKA U aHAJIN3 + + + + + + + +
npo0.
OTXO0/bI TPOU3BOJICTBA U TEXHOT'CHHBIC + + + + + + + +
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npo6sl. OTOOpP, NOATOTOBKA M aHAIM3 NPOO.

BLI60p AHAJIUTHYCCKHUX MCTOJ0B IJIsA

M3YYCHHSI 0OBEKTOB YKOJIOTO- + + + + + +
TEOXHUMUYECKHUX HCCIICOBAHMIA.
Komnerenuus INK-4

HanmenoBanue pasgeiia / TeMbl NA-1nk-4 N-2nk-4
(B cooTBeTCTBUM ¢ Tabauuneii n.4.1) 3-1 V-1 B-1 3-1 V-1 B-1
Oom1re BOpoCkl, OCHOBHEIC MTOHATHS,
BO3MOKHOCTH U HHOCTH METOJIOB

03MOXKHOC ocobeHHOC €Toz10 + + + + + +
XMUMHUYECKOTO aHAIN3a PA3IUYHBIX O0OBEKTOB
9KO0JIOTO-TE€OXUMHUECKUX UCCIIEIOBaHUH.
Bo3znyx. OT00p 1 moaroroBka mnpo0, XUMHUYECKHN n n n + + +
aHanu3 aTMoc(epHOro BO3ayXa U adpo30JIeH.
AT™M HBI ku. Ot MOJITOTOBKA U

ocepnbie ocagku. OTOOP, HOATOTO n n n + + +

aHaJIu3 mpoo.
Boma. Ot6op, moaroToBka 1 aHayim3 mpoo. + + + + + +
[Tous HHbIC OTJIOKeHUs. OT MOJIrOTOBKA

04Ba, IOHHBIE OTJI0XKE Ot60p, moAroTO " " " + + +
U aHaJIH3 MPoo.
T'opHBIE IOPOBL, PYABI M TPOAYKTHI UX
nepepabotku. OTOOp, MOATOTOBKA U aHAJIN3 + + + + + +
po0.
OTX0BI IPOM3BOJCTBA U TEXHOTCHHBIE MTPOOHI. + + + + + +
OT100p, MOATOTOBKA U aHAJIH3 MPOO.
Br10op aHAMUTHYECKUX METOJOB IS M3yUCHUS
00BEKTOB IKOJIOTO-TEOXUMHUYECKIX + + + + + +
HCCIIEIOBaHUM.

Komnerenuus ITK-5

HanmeHnoBaHue pasneiia / TeMbl NA-1nk-5 HN-2nk-5
(B cooTBeTCcTBUM € Tadauuei n.4.1) 3-1 V-1 B-1 3-1 V-1 B-1
OO1ue BOIPOCH], OCHOBHBIE ITOHATHS,
BO3MOXXHOCTH ¥ 0COOEHHOCTH METOJIOB " " " + + +
XMMHUYECKOTO aHAJIN3a PA3IUYHBIX 00BEKTOB
9KOJIOTO-TE€OXUMHUECKUX HCCIIEIOBAHNH.
Bozayx. OT00p u MOJAroTOBKA P00, XUMHUECKHUIT " " " + + +
aHanu3 atMoc(epHOro Bo3ayXa U adpo30JeH.
Atmochepusbie ocaaku. OTOOp, MOATOTOBKA U n n n + + +
aHaiu3 npoo.
Boga. Ot6op, moaroToBka u aHanu3 mpoo. + + + + + +
[ousa, moHHBIE OTIIOXKEHUS. OTOOP, ITOATOTOBKA + + + + + +
1 aHaJH3 MPoo.
T'opHbIE IOPO/IBI, PYBI M MIPOLYKTHI KX
nepepabotku. OTOOP, MOATOTOBKA U aHAIHU3 + + + + + +
mpoo.
OTX0/IBI IPOM3BOJICTBA U TEXHOTCHHBIE MTPOOHI. + + + + + +
OT100p, MONTOTOBKA U aHAJIH3 MPOO.
Br10op aHAMUTHYECKUX METOJIOB JUISl H3yUCHUS
00BEKTOB IKOJIOTO-TCOXUMHUYCCKIX + + + + + +
HUCCIIEIOBAHUMN.
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CooTHeceHHE OLIEHOYHBIX MAaTEPHAJIOB TEKYIIEr0 KOHTPOJIS YCIIEeBAEMOCTH U
MPOMEKYTOYHOH aTTeCTAIMHU C pPe3yJIbTaTaMu 00y4eHM I

HNupexe Howmepa 3ananuii / Howmepa BonpocoB u3
JIECKpUTITOpa BOTIPOCOB, U3 OIIEHOYHBIX
WHJIMKATOPA OIICHOYHBIX MAaTEPUAIIOB MaTepHaIoB
Nunexc JOCTIOKCHHUS KOHTPOJISI TEKYIIIEH IPOMEXKYTOYHOM
Wunexc HHINKATOPA KOMITETCHIINH YCIIEBaCMOCTH, aTTecTalu,
KOMIICTEHIINN | JTOCTHKEHHUS (6 MO3BOJISIFOIIUX OICHUTh TTO3BOJISFOIITIX
KOMIICTCHIIMU | COOmMEEemcmeuu CTCTICHb OLICHHUTD CTEICHb
¢ pazoenom 3 c(hopMUPOBAHHOCTH c(hOpMHUPOBaHHOCTHU
Hacmosiwel JIECKPUTITOpA JIECKpUTITOPa
PII) KOMIIETEHIIUN KOMIIETEHIIUN
3-1 1-35 1-7
UA-1nk-1 y-1 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
TK-1 32 1-35 17
NI-2nk-1 y-1 1-35 1-7
Y-2 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
NA-1nk-2 V-1 1-35 1-7
B-1 1-35 1-7
TK-2 3-1 1-35 1-7
HN-2nk-2 V-1 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
NA-1nk-3 Y-1 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
TIK-3 V-1 1-35 17
N-2nk-3 Y-2 1-35 1-7
¥-3 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
U-1nk-4 v-1 1-35 1-7
B-1 1-35 1-7
TK-4 3-1 1-35 1-7
NA-2nk-4 Yy-1 1-35 1-7
B-1 1-35 1-7
3-1 1-35 1-7
NA-1nk-s Y-1 1-35 1-7
B-1 1-35 1-7
TIK-S 3-1 1-35 17
N-2nk-5 Yy-1 1-35 1-7
B-1 1-35 1-7

8.1. OneHo4HbIe MaTepHAJIbI ISl TEKYILIEr0 KOHTPOJISI

MaTepna.nbl AJIS MPOBEACHUSA TEKYIEro KOHTPOJIA 3HAHHMH CTYACHTOB:

n/H

Bun xoHnTpOIH

KonTpoanpyemsie TeMbl

(pa3neJnbl)

NuaukaTopsl 10cTHKEHUS] KOMIIETeH M
(KOMIIOHEHTBI), KOTOPble KOHTPOJIUPYHTCH
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1 Ycrubiit onpoc/ | 1-35 NA-1nk-1
cobeceoBaHue N-2nk-1
W-1nk-2
W-2nk-2
W-1nks
N-2nk-3
W-1ric-4
W-2nkc-4

2 Otuer 18-19, 22-24, 30, 33-34

IIpuMepHbIii NepeyeHb BONPOCOB /LISl YCTHBIX ONMPOCOB MO MPOiiIeCHHOMY MaTepualy:

1. HopmaTuBHbBIE TOKYMEHTBHI, pEKOMEHJAIlMM U PYKOBOJACTBA B O0JIACTH aHaiM3a OOBEKTOB

OKPYKAarOILEH Cpeabl.

2. O6mue TpeboBaHMS K aHAIM3Y MPOO Pa3IMYHOTO COCTABA.

3. [IpuHIIMT METO/1a, METOMKA aHAIH3A.

4. MeTponoruieckie XapakTepucTUKU METOHK.

5. CxeMa aHaJIMTUYECKOTO MPOLiecca, CTauu aHAIU3a.

6. [IpaBmita oT6opa npoo.

7. Metoauku u 000pyaoBaHUE It 0TOOpa mpoo.

8. lokymeHTHpOBaHUE IPOLEAYPBI 0TOOpa Mpoo.

9. Cxema mpoOONOAroTOBKA TOPHBIX MOPOJ K XHMUYECKOMY aHAJIH3Y.

10. Ot60op  Boasl.  Ucmomb3yemoe  oOopynoBaHuE, TOCYyAa,  PEAreHThl,  CIIOCOOBI

KOHIICHTPUPOBAHMUSL.

11. CtocoObl XMMUYECKOH MPOOOIOAroTOBKH. TpeOoBaHUs K peaKTUBAM JIJIs aHAJIK3a.

12. Metoap! pa3feneHust 1 KOHIIEHTPUPOBAHHUSL.

13. Knaccudukanuss METOOB aHalu3a BELIECTBA MO CMOCOO0Y MOJMYYEHHS aHaJIUTHYECKOTO

CHUTHAJIa.

14, AnanuTHYeCKUi CUTHAJI B XUMHYECKOM aHaju3e, crocoObl o0paboTku. Pa3zpemieHue

AQHAJTUTHYECKUX CHTHAJIOB.

15. HaxoxaeHue copepaHusi BEIIeCTBa MO IPaJydupOBOYHON 3aBUCUMOCTH.

16. OueHnBaHre METPOJIOTHYECKUX XapPaKTEPHCTUK METOIUK aHann3a (mpenena oOHapyKeHus,

XapaKTepUCTHKA MMOTPELTHOCTH Pe3yibTaTa, HEONpeIeIEHHOCTh U3MEPEHHS).

17. CrannaptHble 00pasiubl, MPUMEHEHHUE IJI1 TPaAyUPOBKH METOJIUK W KOHTPOJS TOYHOCTH

pe3yIbTaTOB aHAIN3A.

18. PenTrenodmyopecieHTHBIN aHaJIN3. Ob6nactu IIPUMEHEHHS, METPOJIOTHYECKHUE

XapaKTePUCTHKH METO/a.

19. DnexTpoHHO-30HAOBEIH  MHKpoaHanu3. OOJacTH TPUMEHEHHS ¢ METPOJOTHYECKUE

XapaKTePUCTUKH METO/Ia.

20. [IpoteccronanpHbpie  3a7a4l, KOTOPBIE MOTYT OBITH pEHICHB C TIOMOIIBIO METOJa

PEHTIeHO(IIYOPECLIEHTHOTO aHannu3a?

21. Ilpu pemeHnn Kakux 3a1ad TpeOyeTcs: onpeaesieHne XUMHYECKOTO COCTaBa B TOHKOM CJIO€
o0pa3ia, a Korja aHajiau3 B Masoil JokaabHOU obnactu oOpasna?

22. ATOMHO-OMHUCCHOHHAsI ~ CHEKTPOMETpHs. AHamuTHueckoe obopymoBanue. OOmactu

NPUMEHEHHS U METPOJIOTUYECKHE XapaKTEePUCTUKU METO/A.

23. ATOMHO-a0COpOIIMOHHAs  CIIEKTpOMETpHs. AHanmuTH4eckoe obopynoBanue. OOmactu

NPUMEHEHHS U METPOJIOTUYECKHE XapaKTEPUCTUKU METO/IA.

24. CniekrpodoTtomerpusi. OGIacTh MPUMEHEHHUS U METPOJIOTHUECKUE XapaKTEPUCTHKH METO1a.

25. Un¢paxpacHas cniektpomerpusi. KadecTBeHHBIN 1 KOJTMUECTBEHHBINA aHAIH3.

26. JlromuHecIeHTHBIM aHam3. [IpuHIMT MeTOAa U 00JIACTH €r0 PUMEHEHUSI.

27. TeopeTnyeckre OCHOBBI MacC-CIEKTPAIIbHBIX METOJIOB aHAJIN3a BEIIECTB.

28. ICTOYHHUKY HOHOB, IETEKTOPHI, TUIIBI MacC-CIIEKTPOMETPOB B 00JIaCTH MX TIPUMEHEHUSI.

29. CrtocoOBI MOATOTOBKU MPOO K Macc-CIIEKTPOMETPHUUECKOMY aHAIH3Y.
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30. Macc-criekTpoMeTpHs ¢ UHAYKTHBHO CBSI3aHHOU TUTa3MOW. DJIEMEHTHBIN aHAH3.

31. OcHOBBI TIpoIIECCa XPOMATOTPAPUIECKOTO pa3ACIICHHS.

32. Bunsl xpomarorpaduu. Mcnonszyemble MaTepuansl 1 o0opynoBanue. O0iacTi MprUMEHEHHS.
33. Kanmmnsipueriii anektpodope3. O6opynoBanue u 00J1acTi MPUMEHEHUS METO/Ia.

34. DnekTpoxuMHUYecKre MeToabl ananu3za. O6opynoBaHue U 00JaCTH TPUMEHEHHUS.

35. Kputepun BbIOOpa (PHU3MKO-XMMUYECKUX METOAOB [UIsl PEHICHHs] MOCTaBJICHHOM 3aqauu
UCCJIEJOBAHMSL.

Kpurepuem omeHKHM YCTHOro Ompoca sBISIOTCA: IIOJIHOTAa OTBETa, YETKOCTb
(OpMyYIHPOBOK, CIIOCOOHOCTb BBIAEISATh OCHOBHBIE MOJI0XKEHUS WM 000011aTh MH()OpMAIHUIO 110
IPOHJEHHOMY MaTepuaily, JAejJaThb BbIBOABI U NPUBOIUTH Npumepbl. [lo mpencraBieHHOMY
CTYACHTOM OTBETYy IpernojaBarelb JeJlaeT 3aKiIioueHHe 00  yJIOBJIETBOPUTEIbHOCTH
(HEY1I0BIETBOPUTEILHOCTH) MOJYYEHHBIX 3HAHUM.

OtueT no npakTHYeckoi (J1abopaTopHoii) padoTe cocTaBIIeTCS B TUCBMEHHOU opMme,
COJICPKUT OCHOBHBIE IYHKTHI BBINOJIHEHHON NPAaKTUYECKOH paboThl, HEOOXOAUMBIE PacyeTsl,
pe3yJIbTaThl B YCTAHOBJIEHHOM BUJIE U BBIBOJBI.

KpnTeplm OIl€EHKH OTYeTAa:

- OTYCT IPUHHUMAETCH, €CJIM OH BBIIIOJIHCH B IIOJTHOM 00BEME B COOTBETCTBHH C 3aJaHUCM,
B HEM IIPUBOAATCA KPATKOC OITMCAHUEC, BCC HCO6XOI{HMBIG paC‘IéTI)I, PE3YIbTAaThHI U BBIBOJBI,

- OTYET He NPUHUMAETCH, CCJIM OH BBIIIOJIHEH HE B IIOJITHOM 06’beMe, HE B COOTBCTCTBHUH C
3aJaHUCM HJIM UMCIOTCA CYHICCTBCHHBIC HCIOYCTEI.

8.2 OneHOYHbIe MATEPHAJIBI IJIS IPOMEKYTOYHOH aTTeCTAIlUM

Crnenndukanus TecTOBbIX 32/IaHU /ISl IPOMEKYTOUYHOM aTTecTalluu B 3 ceMecTpe

Jlns mpoBeneHus 3adeTra IO AUCHUIUIMHE «AHAIWTUYECKHE METOJbl B 3KOJIOTO-
FEOXUMHUYECKUX HCCIEIOBAHUSAX» HCIOJB3YeTCS KOMIUIEKT TECTOBBIX 3a/laHui, KOTOpBIe
conepskart 4 3aaHus 6a30BOT0 YPOBHS CIIOKHOCTH, 2 3aJIaHUS IOBBIIICHHOTO YPOBHS CJIOKHOCTH,
1 3amaHue BBICOKOTO YPOBHS CIOXHOCTH W HAamNpaBieHbl Ha OIEHKY CGHOPMHUPOBAHHOCTH
CIIeTYIOIIUX KOMITETeHIINH (MHIuKaTopoB noctrkenus komnerennnid) [TK-1 (U1-1nk-1, MJI-2nk-
1), IK-2 (M-1nk-2, U-2nx-2), TIK-3 (UO-1nk-3, UI-2nk-3), TTIK-4 (UA-1nk-4, U-20x-4), TIK-5
(UA-1nk-s, UA-2nk-s).

Bpewmst Ha BBITTOTHEHHE TECTOBBIX 3aMaHmid Juis 3auera 30 MUHYT.
MaxkcumanbHast cyMMa 0aJlloB 3a MPAaBHIBLHOE BBITOJHEHUE BCEX TECTOBBIX 3a/aHuil 16
(BapuanT 1) / 14 (BapuanrT 2).

Ne "
Tun TecToBOroO CueHapuii BbINOJTHEHUSI Yposensn KonTpoaunpyem «
TECTOBOI0 % - Bann
3aaHusd TECTOBOI'O 3aJaHUS CJIOKHOCTH blii UK
3a1aHus
WI-1nk
W-2nk-1
BurG 5 W-1nk-2
bIOpPAaTh OJWH IIPAaBUJIBHBIN
3aKpBITOro THMA P JUHIHL TID N-2mk-2
OTBET U3 IPUBCACHHBIX
Ha BBLIOOP OJHOTO . N-1nk-3
1 BapHaHTOB. bazoBsrit 1
MPaBUIILHOTO WU-2nk-3
oTBCTA OrtBer 3amuicaTh B BUIE 1
OYKBBI B 110JIe OTBETA. WT-1rka
N1-2rik-4
W-1nk-s
W-2nks
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BriOpaTh 0/1MH NIpaBUIIBHBINA
3aKpBITOTO THIA
OTBET U3 MPHUBEACHHBIX
Ha BBIOOp OJTHOTO N
2 BapUaAHTOB. bazoBsrit 1
MIPaBUIBHOTO
OrtBeT 3amucath B BUzE
OTBETa
OYKBEI B ITOJIC OTBETA.
Y CTaHOBUTH NIPABUIBHYIO
3aKpBITOTO THIA MOCJIEI0BATELHOCTb.
Ha yCTaHOBIICHNE OrtBeT 3amucath B BUzE .
3 M TToBBIIICHHBIH 2/1*
MOCJIE/IOBATENILHO | TOCIIEIOBATENILHOCTH OYKB,
CTH COOTBETCTBYIOIIUX
MIPeAJI0KEHHBIM BapUaHTaM
3aKpBITOTO THIA Y CTaHOBUTH COOTBETCTBHE. -1
4 Ha YCTaHOBJICHHE OTBer 3amucath B BUJIE IoBbIIeHHBIH Al 2/1*
COOTBETCTBHSI KoMOHMHaIMu 1udp 1 OyKB U121
OTKpBITOTO THIA W-1nk-2
5 [lepeuuncnure BapuaHTHI. .. WII-2
C KpaTKUM . H-2nk-2 .
(BapmaHT OTBeT 3amUIINTE B TIOJIE BazoBerit 3/1
OTBETOM W-1nk-s
1) OTBETA
(mepeuncieHneM) WN-2nk-3
Br1Opats otuH IIpaBUIIBHEIH -
5 3axperroro Thna OTI;eT u3 10 I/IBEI[GHHBIX T
Ha BBIOOp OJTHOTO P . N-2nx4
(BapmaHT BapHaHTOB. BazoBerit -1 1
paBHILHOT'O 1K-5
2) OrtBerT 3amucath B BUsE NII-2
OTBETa H-2rik-5
OYKBBHI B I10JIC OTBETA.
OTKpBITOTO THIIA
IIepeuncnaure BapuaHTHhL. ..
C KpaTKuMm . -
6 OTBeT 3amUIINTE B MOJIE BbazoBsrit 31
OTBETOM
OTBeTa
(mepeuncieHreM)
Omnumnre TpeGoOBaHUS U
Croco0bl MOATOTOBKU
OTKpBITOTO THIIA 00pa3ios... (Bap. 1)/
7 C pa3BepHYTHIM [lepeuncaure OCHOBHEIC Bricokuit 4/2*
OTBETOM TUTHL. ..(Bap. 2)
OTBeT 3amucath B HOJIE
OTBeTa
Ipumeuanue:

* Oann 30 HenoJIHbILL UNU YACMUYHO npa@uﬂbelﬁ eapuarm omeema Ha mecmoeoe 3a0anue.

KpnTepml OLlCHUBaAHM 3a4eTa:

Ounenka CymMapHblIii 627171 32 BbINIOJIHEHH e
TECTOBBIX 32/1aHUH
3a4TEHO sapuanm 1: 8-16; eapuanm 2: 8-14
HE3aYTEHO MeHee 8

TECTOBBIE 3AJAHUSA AJI1 TIPOBEJEHUSA 3AUYETA

Bapuanr 1
1. Kakoii MeTo aHAJIM3a IPUMEHSIIOT [JIsl onpee/ieHusi nokasarens pH? BoiGepure

BEPHBII BAPHAHT 0TBeETA.
A. AToMHO-a0COpOITMOHHAS CIEKTPOMETPHS
b. ITorenuuomerpust

B. Kongykromerpus
Orser:
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2. Kakoe o0opyaoBaHuHe HCHOJb3yeTcsl NpPH OTOOpe Npod NPUPOAHOIH BOABI?
Bri0epuTe BepHbIii BADHAHT OTBETA.

A. batomerp

b. Ulyn

B. [lpara

I'. Cetp

OtBer:

3. ITocienoBaTeIbHO PACHOI0KUTE ITANBI AHAJTUTHYECKOT0 HCCIeI0BAHUS 00pa3na
TOPHO MOPOAbI:

A — n3MenpUeHUE,

b — xumMunyeckas pectpykuus,

B — mpo6oot6op,

I" — u3MepeHne aHAIUTUYECKOTO CUTHAJIA,

J1 — 06paboTka pe3ynbTaToB

OTser:

4. YcTaHOBHTE COOTBETCTBHE MeEXKY MeETOAOM aHAJIW3a W NOCTaBJEHHOWH
HccsenoBareio 3aaaveii. OTBeT 3anUIIMTE B 10Jie OTBETa B BUe HH(P, COOTHOCMMBIX C
YTBep:KIeHHEM.

A. ompesieIuTh MUKPOKOMITOHEHTHI B poOe nmpupoanoi Boasl | 1. AAC

B. onpenenuTh BaOBBI COCTaB TOPHOU MOPOBI 2. MC-UCII
B. onpenenuTs MacCOBYIO OO PTYTH B pobe 3. POA
Otser:
A|/B|B

5. Kakyw npoOy Ha3pIBalOT mpeacTaBuTebHOH? BbiOepure BepHbI BapHaHT
oTBeTa.

A. U nenTudHa Mo cocTaBy, CBOMCTBAM W/UJIH CTPYKTYPE UCCIEyEeMOMY MaTepuaty

b. meet 3HaunTeNnbHy0 Maccy (00beM) BellecTBa

B. Otpaxaet oOuuii TN aHATM3UPYEMOT'0 MaTepraa

Otrser:

6. [lepeuyncanTe TPU OCHOBHBbIE CIOCOOLI ONpe/Ie/ieHUs] KOHIIEHTPAIIUH JJIeMEHTa B
npoode?
OTBeT:

7. Kaxkum oOpa3om roTOBAT 00pasubl JJsi  HMCCIeJI0BAHUSI  METOAOM
PEHTICHOCNIEKTPAIBHOIO 3JIEKTPOHHO-30H/10BOI0 MUKPOAaHAJ/IN3a, U KAKOBbI TPpeOOBaHuUs,
npeabsiBsieMble K IOBEPXHOCTH HCCJIeYeMbIX 00bEeKTOB?

OrBer:

21



Bapuanr 2
1. Kakoii M3 mepe4yHcJeHHbIX MeTOJOB AHAIN3Aa NPHUMEHATCH IS ONpeeleHus

BaJIOBOI0 cocTaBa npod? BoiOepure BepHbIil BApDUAHT OTBETA.
A. POA
b. Ilorenumomerpust

B. Konnykromerpust
OrtBer:

2. Kakoe o0opynoBaHue HCHOJb3yeTcs Npu oTdope mouBbl? BribepurTe BepHBIii
BapHaHT OTBETA.

A. batomerp

b. byp

B. [lpara

I'. Cerp

OtBer:

3. Moc/ie1oBaTeILHO PACHOJIOKUTE ITANBI AHAJTUTHYECKOTO MCCJIEJOBAHUS MOYBBI
metoaom AAC:

A — npocylmnBaHue U IPOCEUBAHUE,

b — xuMunyeckas pecTpykius,

B — mpo6oot6op,

I' — u3MepeHne aHATUTUYECKOTO CUTHAIA,

J1 — 06paboTka pe3ynbTaToB

OTser:

4. YcTaHOBHTE COOTBETCTBHE MeEXKY MeETOIOM aHAJIW3a W NOCTaBJEHHOWH
HccjenoBarenio 3ajaaveii. OTBeT 3anUIIMTE B 10Jie OTBETa B BUJe HH(P, COOTHOCHMBIX C
YTBep:KIeHHEM.

A. OoIpenenuTh YACTbHYIO 3JIEKTPOIPOBOJHOCTh CTOYHOM BoAbl | 1. AAC

B. onpenenuTh MAaKPOKOMITIOHEHTHI B TIP00OaxX BOJIBI 2. ADC-UCIIT
B. onpenennTe MaccoBYIO OO CBUHIA B BOJIE 3. KOHJTyKTOMETPHS
OrBer:
A|b |B

5. Kakoii meTon aHanm3a HYKHO MCHOJIb30BaTh /sl pa3/ieJieHUs] KOMIIOHEHTOB
npoosi? BriOGepure BepHbINi BADUAHT OTBETA.
A. CnektpodoTomeTpus
b. Xpomatorpadus
B. Ilorenunomerpus
OtBer:

6. Ilepeuncanre MeTOaAbLI 0TOOPa MPOO BO3AyXa?
OTser:

7. HazoBuTEe OCHOBHBIE TPeOOBaHUS /JJisl BHINOJHEHUS] AHAJIM3a PACTBOPOB NPO0 I'OPHBIX
nopoxa merogom MC-UCII.
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OTtBeT:

KJ/IIOYH4 ITPABUJIBHBIX OTBETOB K TECTOBBIM 3A TAHUAM

Homep IIpaBujibHbIE OTBETHI
TECTOBOI0
3aJaHus BapuanTt 1 Bapuant 2
1 b A
2 A b
3 BABI'/] BABI'{
4 A2, B3, Bl A3, b2, Bl
5 A b
- Meton rpazynpoBoYHOro rpaduka - AcniupanuoHHbBIN
6 - Meroz OrpaHMUYMBaOIIMX CTAHAAPTOB - OT60op B cocyasl
- Metox mo0aBox - AnCopOIIMOHHBIT
OO0pas3ibl TOTOBAT B BUJIE
MTOJIMPOBAaHHBIX NUTA(OB, MOIUPOBAHHBIX N
1.IlpoBeneHne aHaaM3a B yCJIOBUAX 0COOOM
aHIIT(OB WA 3aMpeCCOBKH
YUCTOTHI: aTMochepa, Mebemb, mocya.
HCCIIEyeMbIX OOBEKTOB B JIMOKCHIHYIO .
MO 2. Ucnonmp30BaHWe  peareHToB  0coboit
Y- YUCTOTHI (JINOO OYHILCHHBIE).
OOpasupl  TOPOIIKOBOTO  MaTepHaia N
3. ConeprxaHue coliell B pacTBope He Ooliee
HaKJICUBAIOT Ha METaILTHEECKYIO | o1,
7 MOJAJIOKKY C TIOMOIIBIO  YIJepogHoro | '~
A y B yHIepon 4. KucnmotHocte pacTBopoB — 2-3 % 1m0
CKOTHA.
HNO:s.

[TorepxHOCTh 00pasios npu PCMA
JOJKHA OBITH IMTOCKO MOJUPOBAHHOM,
3IEKTPONPOBOAAIIECH, YCTOMUNBON B
BaKyyMe U HE pa3pyLIaroIeics Mox
JEUCTBHUEM IEKTPOHHOTO ITy4Ka B
Te4YeHHE BPEMEHH aHAJIN3a.

5. Y4er  WHCTpyMEHTaNBHOTO  Jpeiida
npubopa ¢ TOMOLIBIO  BHYTPEHHETO
CTaHzapTa.

ABTOpBI-cOCTaBUTEIM padoyeil NpOorpaMMbl JUCHUIIUHBI:

CoxonpaukoBa I0.B.  / /

Yybapos B.M. / /

Hacmoswas npoepamma, He moowcem Ovimb 80cnpou3gedeHa Hu 68 Kakou @opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus omoena mazucmpamypul u acnupanmypur UI'X CO
PAH.
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