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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

OCBOCHHE OCHOB TEOPETUUYECKOU, TPUKIIATHON U 3aKOHOAATEIILHON METPOJIOTHUH.

3agaum:

(hopMHUPOBaHKE y CTYICHTOB CHCTEMbI 3HAHUH, YMEHHI U HAaBBIKOB, HEOOXOIMMBIX IS
pelIeHUs 3a/1a4 U3MEPEHUN U METPOJIOTUYECKOr0 00ECIICUeHHS IIPU MPOBEJICHUN aHATN3a
XUMHUYECKOTO COCTaBa PA3IMYHbBIX OOBEKTOB, HCCICIOBAHUU CTPOCHHS U CBOMCTB XMMHUUYECKUX
BEIIIECTB, KOHTPOJIE MTPOILIECCOB B XUMUUECKOU TEXHOJIOTHUH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B

TpeGoBanus kK npeABapUTeIbHOI MOATOTOBKE 00y4ar0Ierocs:

Heoprannueckas xumus
AHanutnueckas XUMHUs

MeToauKa Hay4YHOTO HUCCIIEN0BAHUS
dusnyeckas XUMHUs

Honomerpust

du3nyecKkue METOAbl UCCIIEIOBAHUS
Cnekrpodoromerpust

JMcuMmiIMHbl (MOIYJIH) M MPAKTHKH, /JI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NpeAlecTBYIIee:

Hay‘{HO-I/ICCJIe,I[OBaTCHLCKaH pa60Ta

[IpennumuioMHas npakTuka
3. OBBEM JUCHHUIIVINHBI

O01asi TPYA0€MKOCTh 33ET
YacoB 1o yueOHOMY TUIaHy 108
B TOM 4HCJIe:

ayJIUTOPHbBIC 3AHITHUS 33
CcaMOCTOSITeNIbHAs paboTa 35

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-1.1: [Tnanupyet oTaenbHBIE CTAUU UCCIEAOBAHUS MTPH Haauuuu obmiero miuana HUP
VYpoBens |  3HaTh npaBuiia MPOBEACHUSAX XUMUUYECKOTO aHAIM3a B COOTBETCTBUHU C
METPOJIOTHUYECKUMHU TPEOOBAHUSMHU.

ypOBeHL 1 YMeTh UCII0IB30BaTh HMEIOIIEECS 060py2[0BaHI/Ie B COOTBCTCTBHHU C
TpC6OBaHI/I}IMI/I CCpTI/I(I)I/II_II/IpOBaHHBIX MCTOJHK.

VYposenb |  Bnanets cepTudUIIMPOBaHHBIMU METOIMKAMH XUMHUYECKOT0 aHaJIn3a
Pa3IUYHBIX 0OBEKTOB.

[TK-1.2: BeibupaeT TeXHUYECKHEe CPEICTBA M METObI UCIIBITAHUH (13 HA0Opa MMEFOIINXCS)
JUIS pelIeHns ocTaBlIeHHbIX 3a1ad HAP

VYpoBenb |  3HaTh Hay4HbIE MPUHLUIIBI KATMOPOBKU UCIIOJIB3YEMOTO 000PYAOBAHHUS.

VYpoBerb |  YMeTh MpOBECTH MPOBEPKY pabOTOCIIOCOOHOCTH MCTIOJIb3YEMbIX TPUOOPOB
U X COOTBETCTBHSI METPOJIOTHYECKUM TPEOOBAHUSIM.

VYposens |  Braaers HaBbIKaMU KAIMOPOBKH UCTIOIB3YEMBIX PUOOPOB U



00opyIOBaHUS.

T1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUS

VYposens 1
Yposens 1

Yposens 1

3HaTh METOIUKH CTATUCTHYECKON 00pabOTKHU pe3yIbTaTOB HAYYHOTO
AKCIEPUMEHTA.

YMeTb NpeACTaBUTh PE3yIbTaThl IPOBEACHHBIX U3MEPEHUN B COOTBETCTBUU
¢ pexkomenaanuamu MIOITAK.

Bragets KOMIBIOTEPHBIMH MPOTPAMMAaMH CTATUCTHYECKOU U IpaduIeCKOM
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

[TK-2.1: ITpoBOAUT EPBUYHBIN MOMCK HH(POPMAIIMH T10 33IaHHON TeMaTUKe (B T.4., C
MCIOJIb30BaHUEM MATEHTHBIX 0a3 JaHHBIX)

Yposens 1
VYposens 1

VYposens 1

3HaTh NMpaBuiIa aKKPEeIUTALMH U CepTUDUKAIINN XUMUYECKHX J1a00paTOpuil.

YMeTb COCTaBUTH 3asBKY Ha aKKPEIUTALUIO M CePTUDUKATUIO XUMHUECKON
nabopaTropuu.

Branets 3aKoHOIATEIBHBIMU aKTAMH, ONPEACIISIONIMMU TTOPSAIO0K
aKKpeIUTAIMU ¥ CePTH(DUKAIIMHA XUMHUCCKHUX JTa00paTOPHIA.

[1K-2.2: Ananusupyet u 000011aeT pe3ynbTaThl IATEHTHOI'O MOMCKA 110 TEMaTHKE IPOEKTa B
BbIOpaHHOW 00J1aCTH XUMHUH (XUMHYECKON TEXHOJIOTHUHN)

VYposens 1

VYposens 1

VYpogens 1

3HaTh OCHOBHBIE XUMHNYCCKHUC, (1)I/ISI/I‘IGCKI/IC H TCOPCTUYCCKHEC aCIICKThI
XUMHYCCKOT'O MPOMBIIIJICHHOI'O IIPOU3BOJACTBA C YUCTOM ChIPbCBLIX U
OQHCPICTHUYCCKUX 3aTpaT, OCHOBHBLIC MCTOJAbl MAaTEMATHUYCCKOI'O
MOACIINPOBAHUA, CTATUCTHUKH; OCHOBHBIC TCXHUYCCKUC I10KA3aTCIIN
TCXHOJJOI'HYCCKOI'o IMpouccca,

YMeTh IMPUMCHATb OCHOBHBIC 3aKOHbI XMMHHU IIPpU O6CY)K,Z[€HI/II/I
IMOJIYUYCHHBIX PE3YJIbTATOB, B TOM YUCJIC C IPHUBJICUCHUCM
PIH(bOpMaI_[I/IOHHLIX 0a3 JAaHHBIX; IPUMCHSTH ITOJTYYCHHBIC 3HAHUA HaA
IMPpaKTUKE; ITPOBOANUTDL YHCJIICHHLIC paC‘IéTH OCHOBHBIX TCXHUYCCKUX
MoKa3aTelIell TEXHOJIOTHIECKOI O npomnecca,

BirageTs HaBbIKAMM XMMHYECKOTO SKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMH U aHATUTUYECKUMH METOJAaMU IOJIY4ECHHS U
UCCIIEIOBaHMS XUMUYECKUX BEIECTB U peaklnii; HaBbIKaMH paOboThl Ha
COBpEMEHHOM yueOHO-Hay4HOM arnmaparype Mnpu NpoBeIeHUN XUMHUECKUX
9KCIIEPUMEHTOB; IPUHIIUIIAMH KOJIMYECTBEHHON OLIEHKH OCHOBHBIX
TEXHUYECKHX TI0KA3aTeJIed TEXHOJIOTHYECKOTO MPOLIECCa;

S. BUIAbI KOHTPOJIA

Bugsr KOHTPOJIA B CEMCECTpaAX:

3a4eThI | 8

6. A3BIK ITPEIIOJJABAHUA

SI3BIK TpenoaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLY.JIS)

Kon HanmeHnoBaHue pa3ieiioB u Bun Cemectp | Hacos | Hcrtou- | Ilpumeuan-

3aHAT.

TeM 3ansatua | / Kype HUKH ue

Paznen 1. Tema 1. Hayunsle u
NPUKJIAIHBIC 33/1a49H
meTposoru. OCHOBHBIE TOHSATHUS
METPOJIOTHH.

1.1

Jlek 8 1




1.2 JIab
1.3 Cp
Pasnen 2. Tema 2. Pazsutue
MeTponoruu B Poccun
2.1 Jlex
2.2 JIa6
2.3 Cp
Paznen 3. Tema 3. [TpunIumnsl,
METO/Ibl, METOJIUKH U CPEJICTBA
WM3MEPEHHUI.
3.1 Jlex
3.2 JIab
3.3 Cp
Pasnen 4. Tema 4.
Knaccudukanus nsmepeHuid.
XapakTepucTuka pe3yiabTaTa
W3MEPEHU.
4.1 Jlex
4.2 JIab
4.3 Cp
Pa3znen 5. Tema 5. Ilorpemuoctu
u3mepenuil. Knaccuduxanms
ITOTPENTHOCTEM.
5.1 Jlex
5.2 JIab
5.3 Cp
Pasnen 6. Tema 6. Cucrema
(U3HYECKUX BETMYNH H X
EIINHMUILL
6.1 Jlex
6.2 JIab
6.3 Cp
Pasnen 7. Tema 7. DTaioHs!
equHAL cucreMsl CU
7.1 Jlex




7.2 JIab 8 2

7.3 Cp 8 3

Paznen 8. Tema 8. [lnannpoBanue
XHMHUYECKOTO IKCIIEPUMEHTA.

8.1 Tlex 8 1
8.2 TTab 8 2
8.3 Cp 8 3

Paznen 9. Tema 9.
Cratuctudeckas o0paboTka
pE3yIAbTATOB XUMHYECKOTO

aHaJIN3a.
9.1 Jlex 8 1
9.2 J1a6 8 2
9.3 Cp 8 5

Pazgen 10. Tema 10. Ctanaapthl
YHCTOTBHI XUMUYCCKUX PEAKTHBOB.
CraHJapTHBIC METO/IbI AaHATN3A.

10.1 Jlex 8 1
10.2 JIab 8 2
10.3 Cp 8 3

Paznen 11. Tema 11.
MeTtponoruueckas ciryx0a

Poccun.
11.1 Jlek 8 1
11.2 JIao 8 2
11.3 Cp 8 3

Cnncok 00pa3oBaTe/IbHbIX TeXHOJIOT Uil

1 | AKTHBHOE CiIylIaHue

2 |Wudopmannonssie (IUPpoBbIE) TEXHOIOTUU

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OneHo4Hble MaTepHAJIbI JJIS1 IPOBEACHHUA TeKYIeH aTTeCTAMI




Tect 1. JloBepuTenbHas BEpOSITHOCTh MPU MPOBEICHUU CTAHIAPTHOI'O XUMHYECKOTO
aHaJM3a paBHa...

A. 90 %;

b. 95 %;

B. 99 %

Tect 2. Pe3ynbTaT u3MepeHuil npecTaBiIseTCcsi B BUAC 3HAYCHUS C TIOTPEIIHOCTHIO, KOTOpast
XapaKkTepU3yeTcs. ..

A. OTHOCUTEIBHOM MOrPEIIHOCTHIO;

b. Mucnepcueii;

B. JloBepuTenbHBIM HHTEPBAIOM

Tect 3. Ykaxkute npaBuibHblid 0TBET. OT KAKOTr0 U3 IPEJICTaBICHHBIX HUXKE [1apaMETPOB
3aBucUT K03 purment Cteronenrta?

A. Cpennero apupMeTHIECKOTO;

b. CrangapTHOTO OTKJIOHEHUS;

B. Yucna n3mepenuii;

I'. Iucnepcun.

Tect 4. CTatucTUYECKOM TUNIOTE301 HA3bIBAIOT YTBEPKACHHE, 103BOJIAIOIIECE ONPEACINUTD:
A. Hanmuune rpyboro nmpomaxa;

b. BennuuHy cTaHAapPTHOTO OTKJIOHEHUS;

B. YpoBeHnb noBepuTenbHON BEPOSTHOCTH;

I'. MuHuMaIbHOE YUCIIO U3MEPEHUI

8.2. OueHo4HbIe MaTepHAJIbI 1JIs1 IPOBEJACHHUS NMPOMEKYTOYHOM aTTeCTALNH

Tect 1. Ykaxkure npaBUinbHbIN OTBET. EMMHCTBOM M3MEPEHMI HA3BIBACTCH. . .

A. cucteMa KaJauOpOBKHU CPEICTB U3MEPEHMUI;

b. cnnyenne HalMOHAJIBHBIX TAJIOHOB C MEXIYHAPOIHBIMU;

B. cocTostHue n3MepeHunii, Mpu KOTOPBIX UX PE3YJIbTATHI BEIPAKEHBI B y3aKOHEHHBIX
€MHUIAX BEINYHUH U ITOTPEITHOCTH U3MEPEHUI HE BBIXOIAT 32 YCTAHOBIICHHBIE ITPE/IEIIBI C
3aJJaHHOW BEPOSATHOCTBIO.

Tect 2. Ykaxkute npaBUiIbHbIN OTBET. J{J1s mMOBepkH pabOYUX ITAJIOHOB CIIyXKaT
A. 3TaJOHBI-KOIINY;

b. rocynapcTBeHHBIE 3TAJIOHBI;

B. sTanons! cpaBHEHHUS.

Tecr 3. [lng nonydeHus ATTecTara akKpeIUTAIK UCTIBITaTeIbHON Ta00paTOPUU ClIeAyeT
COCTaBHTb 3asBKY U 0OpaTUTHCS C HEH B. ..
A. Beepoccwuiickuit HUU metrponorun (BHUHM);
b. Beepoccutickuit HUU metponoruueckoit ciy:x6s1 (BHUMUMC);
B. ®enepanbHOE areHTCTBO M0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUHU
(Poccrangapt PD)
8.3. TpeGoBaHus K peiTHHI-KOHTPOJIIO

MaxkcuMaibHasi cymMMa pedTHHTOBBIX OAIIJIOB MO pe3ysibTaTaM TeKyIeh paboThl 1
MIPOMEKYTOUHBIX ATAMOB OIIEHKU 3HAHUI CTY/IEHTOB (pyOeKHBIH KOHTPOJIb) cocTaBisier 100
OaJLI0B.

1 koHTponbHast Touka: Tembr Ne 1 —5

Texymas pabora cryaenTta — 15 Gaos

[IpencraBieHne OTYETOB O CAMOCTOSITEILHOM H3yYEeHUH TeM B yKa3aHHbIX popmax — 15
0aoB.

HTOroBbIif KOHTPOJIB IO MOAYJIIO: MMCbMEHHAsi KOHTPOJIbHAsA paboTa — 20 Gaos.

Bcero — 50 6ayoB



2 xoHTpoJbpHas Touka: Temsl Ne 6 - 11

Texymas pabora cryaenTta — 15 Gaos

[IpencraBieHne OTYETOB O CAMOCTOSTEILHOM H3yYSHHH TeM B yKa3zaHHBIX (hopmax — 15
0asuIoB.

HTOroBbIi KOHTPOJIB IO MOAYIIIO: MMCbMEHHAs! KOHTPOJIbHAs paboTta — 20 Gaios.

Bceero — 50 6ainos

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

9.1. PexomeHnayemasi iuTeparypa

9.3.1 IlepevyeHb MPOrpaMMHOI0 OGecTeYeHUst

Kaspersky Endpoint Security 10 myss Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

VLC media player

ADE

Foxit Reader

Ol N[OOI BA|W|IN]| -

Notepad++

[EEN
o

STDU Viewer

[EEY
[EEN

ISIS Draw

[EEN
N

Origin 8.1 Sr2

[N
w

STATGRAPHICS Centurion XVL.11

14 | OC Linux Ubuntu

9.3.2 CoBpemeHHbIe IpodeccHOHATbHBIC 023bI JAHHBIX 1 HH(POPMALIMOHHBbIE CIIPABOYHbIC

CHCTEMBbI
1 9BbC «ZNANIUM.COM»
2 9BbC «IOPAUT»
3 OBC «YHuBepcuteTckast OMOIMOTEKa OHJIAHH
4 SBC IPRbooks
5 9BC «Jlanb»
6 3bC BOOK.ru
7 OBbC Tel'Y
8 Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaib)
9 Penosurapuii TBI'Y
10 | BuptryanpHBIN YATANBHBINA 32 qUccepTanuii Poccuiickoit rocynapcTBeHHON OMOIMOTEKH
11 gl?;;I;aHLI American Chemical Society (ACS)
12 | Kypnans! uzgarenscrsa Taylor&Francis




13 |BJ Scopus

14 | BJ] Web of Science

15 | OnekrponHas koiwiekius KHUT Okcdopackoro Poccuiickoro ¢ponma

16 | Pecypce u3narensctBa Springer Nature

17 | Apxussl xxypHanoB uznatenabcta Oxford University Press

18 | ApxuBsbl )XypHaJIOB u3naTenbcTBa Nature

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s OdopynoBanue

3-404 KOMIUICKT Y4eOHOU MeOesu, MEPeHOCHON HOYTOYK, MPOEKTOP, aKBaIUCTUILISTOP,
Bechl, IK Dypbe ciektpomerp, koMibioTep, porokonopumerp KDK-2, anexrponeun

3-406 |xommekT yueOHON MeOenu, Bechl, 1a00opaTopHble HOHOMEPHI, TOpTaTUBHBIE PH-
METPBI, IOTEHIIMOCTAT-TAIbBAHOCTAT, CKaHepP, MIKa(bl, KOMIILIOTEPBI, THPSI

3-404 KOMIUIEKT y4eOHO# Me0enu, epeHOCHOM HOYTOYK, IPOEKTOP, aKBaAUCTUILIATOP,
Bechl, UK @ypbe cnexkrpomerp, komnbrorep, porokosopumerp KOK-2, sanexkrponeun

3-406 |xommekT yueOHOH MeOenu, Bechl, 1a00paTopHbIE HOHOMEPHI, TOpTaTUBHBIE PH-
METPBI, TOTEHIIMOCTAT-TAIbBAHOCTAT, CKaHep, MIKa(bl, KOMIILIOTEPBI, THPSI

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUIIAHBI

3agaHus 1J1 KOHTPOJISI CAMOCTOATENBbHOM paboThl CTYICHTOB
Bompocsr

1. Kakumu npudrHaMy BBI3BIBAIOTCS CUCTEMAaTUYECKUE U CITy4YaiiHble OIINOKU
aHanu3a, rpyobie omuoku?

2. Kak BBIUMCIIUTB CTAaHAAPTHOE OTKJIOHEHUE CPE/IHEro pe3yabTara’?

3. Yto xapaktepusyeT kodppunuent Cterofenta? OT Kakux (pakTopoB 3aBHCUT
BeNMYMHA K03 Puumenra?

4. Kak ncnosb3yercsi ToOBepUTEIbHBIN MHTEPBAJ ISl OOHAPYKEHUS] CUCTEMATHYECKOM
omunoKu Meroaa?

5. Kak ¢ momoripio kputepus t ycTaHaBIMBAIOT YHCIIO MapalljieIbHbIX U3MEPEHHH,
HE00X0/1MMOe ISl OJTYUEHUS CPEJIHET0 pe3yIbTara ¢ 3alaHHON TOYHOCTBIO?

6. Kakue meto1bl 0OHapy>keHHs! rpyObIX OIIMOOK (TPOMaxoB) UCHOIb3YIOTCS B
MaTeMaTUYeCKOi cTaTucTuke?

7. Kak ucnonb3yercst JOBEpUTEIbHbBIN HHTEPBa I OOHAPYKEHHs CUCTEMAaTHYEeCKOM
MOTPEUIHOCTH?

8. IlpuBenute 5—7 NpUMEPOB aHATUTUYECKUX CUTHAJIOB, U3MEPEHUE KOTOPBIX JICKUT
B OCHOBE METOI0B XUMUYECKOT0 aHAIN3A.

9. Kakumu crioco6amMu MOXHO IPOBEPUTH MPABUILHOCTH aHANN3a?

10. IlepeurcnuTe N3BECTHBIE BAM UCTOYHHUKH CUCTEMATHYECKUX MOTPELIHOCTEN B
IPaBUMETPHUUECKOM U TUTPUMETPUUECKOM METO/IaxX.

11. Yem ompenensiercst ciocod oTOopa u pazmep mpoobI?

12. TIpuBenuTe MpuMepsI CIOCOO0B 0TOOPa MPOOHI B MOTOKE KUIKOCTU U rasa.

13. KakoBbl 0cOOeHHOCTH 0TOOpa MPOOBI TBEPABIX BEIIECTB?

14. YkaxxuTe UCTOUHUKHU TOTPEIIHOCTEN MpU 0TOOpe MPoOBl aHATTU3UPYEMOT 0
BEIIIECTBA.

15. Kakum 06pa3oM MOXKHO y4ecThb COJiepKaHue BOJbI B aHATM3UPYEMOii mpode?

16. Kakue (hakTophl ONpeAensoT Crocod NepeBeACHIS aHATH3UPYEeMOi TTPoOkI B
pacTtBop?

17. KakuMu cBOWCTBaMH JIOJDKEH 00J1a1aTh PaCTBOPHUTEIb, UCTIOIB3YEMBIH JIJIst




PacTBOPEHHS aHATM3UPYEMOM TTPOOHI?

18. IlpuBeauTe mpuMepsI METOYHBIX, KUCIBIX U OKUCIUTEIbHBIX MIABHEH.

19. Kakyro posb UTparoT XUMHYECKH aKTHBHBIC JOOABKH K PACTBOPHUTEIISIM M TUTABHSIM?
[TpuBenuTe npUMeEpHL.

3agaun

1. B cepeOpsiHO# MOHETE MPHU aHATU3E MapaJUICIbHBIX P00 MOTYYMIIH CIEAYIOIIee
coaepxanue cepedpa (%): 90,04; 90,12; 89,92; 89,94; 90,08; 90,02. Beruncauts cTaHIApPTHOE
OTKJIOHCHHE €IMHUYHOTO OMPE/ICICHHUS U JOBEPUTEIbHBIN HHTEPBAJ CpeaHEero 3HaueHus (s [ =
0,95).

2. [Ipu omnpeneneHun CypbMBI B CIITIaBE OOBEMHBIM METOIOM TMOJIYUHIIH CIEAYIONUE
nanubie (%): 11,95; 12,03; 1,98; 12,04. BeruucauTh cTaHAAPTHOE OTKJIOHEHUE €TUHUYHOTO
OTIpEICIICHUS ¥ IOBEPUTEIIbHBIN HHTEPBAN cpeaHero 3Hadenus (s [1 = 0,95).

3. [Ipu poTomMeTpuvecKkoM OmpeAeTICHUU MEIU B PACTBOPE MOIYIHITU CIEAYIONIUE
pe3ynbrathl (1/1): 5,1410-3; 5,5¢10-3; 5,4¢10-3; 5,8°10-3; 5,2°10-3. Beruucinuth cTaHAapTHOE
OTKJIOHEHHUE STUHUYIHOTO OIIPEICTICHIS W IOBEPUTEIBHBIN HHTEPBAI CPEIHEr0 3HaueHUs (st [ =
0,95).

4. IIpu poToMEeTPUICCKOM OTIPEICIICHUN BUCMYTa MOJTyYEHBI CIICAYIONINE 3HAUCHUS
KOHIeHTpanui (Monb/i): 8,35 « 10-5; 8,00 « 10-5; 8,50(110-5; 8,45+10-5; 8,05[110-5; 7,90110—
5; 8,17(J10-5. BeuucnuTh cTaHAApPTHOE OTKIIOHEHUE U JOBEPUTEIBHBI HHTEPBAJI CPETHET0
snayenus (st [ = 0,95).

5. [Ipu onpenesieHnn coiepKaHusl MapraHiia B IIOYBE IMOTYIHIIN CIICIYIOIINE
pesynbratel (%): 5,3°10-2; 5,9¢10-2; 7,3+10-2; 12,00010-2; 6,9(110-2; 4,3-10-2; 3,8°10-2;
6,310-2; 10,0°10-2; 4,8(110—2. BerauciuTh CTaHAAPTHOE OTKJIIOHCHHUE U JOBEPUTEIbHBIH
uHTepBai cpeanero 3uadenus (st [ = 0,95).

6. [Tpu onpeneneHny MOJIIPHON KOHIICHTPAIIUU SKBUBAJICHTA IIEPMAaHTaHATa KaJIUsI
TpeMsl CTYICHTaMH TIOJTyYeHBI CIIeIYIONIIE pe3yabTathl (Moiw/n): 1) 0,1013; 0,1012; 0,1012;
0,1014; 2) 0,1015; 0,1012; 0,1012; 0,1013; 3) 0,1013; 0,1015; 0,1015; 0,1013. Berauciuts
CTaH/IAPTHOE OTKJIIOHEHHE SMHUYHOTO OIPEICICHUS U JOBEPUTEITHHBINA HHTEPBAJ CPEITHETO
suayenus (st [ = 0,95).

7. Ilpu ananm3e MoYB Ha COJEPKaHKUE IIMHKA B MATH MPoOax oJHOTro odpasma (2
aHaM3a JIyIs KaK0M MpoOBI) MOTydeHbI clieayromme pe3yabTatsl (%): 1) 8,5¢ 10-3; 9,2¢10-3; 2)
10,4¢10-3; 10,90110-3; 3) 7,2¢10-3; 7,3°10-3; 4) 9,4¢10-3; 8,9°10-3; 5) 7,3°10-3; 6,7°10-3.
BbIuuciuTh cTaHAapTHOE OTKIOHEHHE B ONPEIC/ICHUH coeprkanus ruHka (s [ = 0,95).

8. ConmeprxaHue MapraHia B 4eTblpex oOpasiax ¢peppomaprasiia 1o pe3yibraraM
ananm3oB coctanisieT (%): 1) 21,34; 21,32; 21,31; 21,35; 2) 34,45; 34,41; 34,42, 34,43; 3) 50,17,
50,14; 50,13; 50,16; 4) 65,57; 65,56; 65,59; 65,50. Berunciauts cTaHAAPTHOE OTKIOHEHHE B
OTIpe/ICIICHUH COJICPIKAHUSI MapraHIia.

9. Ilpu aHanm3e amaTUTa MOJYYHIIH CIETYIONIUe TaHHBIE O cojiep:kaHuu B HeM P205
(%): 35,11; 35,14; 35,18; 35,21; 35,42. YCTaHOBHTS, SIBIIAETCS JIH MMOCIEAHUIN pe3yabTaT rpyooit
OITMOKOM.

10. Ilpu onpenenenuu cyiabpaT-nOHA TPABUMETPUUECKUM METOIOM OBLIH MOTYYCHBI
cIIeAyIoNMe JanHbie o conepxkanun SO42— (%): 15,51; 15,45; 15,48; 15,58; 16,21. OnpenenuTs,
SBJISIETCS JIU TIOCTIETHUI pe3ysbTaT Irpy0oit oImoKoii.

11. IIpu uccnenoBanuu pacTBOpa MONYUMIH cienytouue 3nauenus pH: 5,48; 5,45; 5,30;
5,50; 5,55. Ompenenuts, siBnsiercs nu 3Havenue pH 5,30 rpy0oii ormmOKoi.

12. Imeetcs nu cucTeMaTU4eckas oirOKa B ONPEIeICHUN TIATUHBI HOBBIM METOJIOM,
€CJIM TIPH aHaJIN3e CTaHApPTHOTO 00pa3iia MIATHHOBOM py/bl, coaepxariero 85,97% Pt, 6piu
NOJTyYeHBI cienyrone pe3yabTathl Pt (%): 85,97; 85,71; 85,84; 85,797

13. Ilpu onpeneneHuy IMHKA METOAOM aMIIEPOMETPUIECKOTO TUTPOBAHHUS J[BA CTYACHTA
IpY TUTPOBAHUM OJHOM MPOOBI MONYUMIIN ClIEAYIOUINE 3HaYeHust Macchel Zn (min): 1) 15,10; 15,05;
14,97; 2) 14,00; 13,50; 13,00 npu uctuaHoM 3HaueHuu 15,00 mr uunka. Mmeercs au
CUCTEMaTHUYECKas OIMOKA B TIOJYyYEHHBIX pe3yibTarax?

14. TIpu KOHTPOJIBHOM OIPEAETCHIH XPOMa IO METOJIy TPEX ATAIOHOB B CTAHAAPTHOM



oOpaste cranu, cogepxaiueM 15,10% Cr, Ha 1ByX (poTOMIaCTUHKAX MMOIYYUIIU CIEAYIOIEe
conepxanue Cr, (%): 1) 13,50; 14,00; 14,50; 2) 17,00; 16,00; 18,20. YcTaHOBUTH, UMEETCS JIH
CUCTeMaTHYecKasi OlIMOKa B ONPEAETICHUH COACPKAHUS XpOMa.

15. ConeprkaHue akTUBHOTO XJIopa B XJIOpHOM u3Bectu coctapisieT (%): 37,11; 37,18;
37,23; 37,15. 3naucHue cpeaneii renepaibHoil coBokymHocTH (N = 50) 37,02, YcTaHoBUTH,
CYIIECTBYET JIM 3HAUMMOE pa3inune MeX1y BBIOOPOUHOI cpeiHel U cpeHel reHepaabHOM
COBOKYITHOCTSIMH.

16. Ilpu onpenenenuu coaepx aHus Cyib(puaa CypbMbl B pa3IUUYHbIX 00pa3iax
CYypBMSIHOTO OJiecka Mody4in cienyromue pe3ynbtatsl (%.): 1) 54,28; 54,52; 54,41; 54,35; 2)
67,59; 67,46; 67,66; 67,45; 3) 84,14; 83,93; 84,11; 83,98. BerunciauTh KBaApaTUYHYIO OMIUOKY
OTJIEIbHOTO U3MEPEHUS U YCTAHOBUTH, KaK 3aBUCUT KOA((ULIMEHT BapUalliu OT COAEP KAHUS
OTIPECITIIEMOT0 KOMITOHEHTA.

17. Conepkanue MonubaeHa B ITOYBE 110 pe3ysibTaTaM TPeX MapauieIbHbIX
onpexaenenuit cocraviser (%): 6,8(110-4; 7,00110-4; 7,2[110—4. KakoBa TOYHOCTh METOJA U
OTIPaBJAHO JIM PUMEHEHHE ATOTO CIIOCO0a aHamu3a JAJisl JOCTHIKCHHSI OTHOCUTEIBHON ONTUOKU
3%?

18. Conepxanne Fe203 B pyze onpenensuii AByMsI METOIaMU: TIEPMAHTaHATOMETPHH U
KoMIuiekconomerpuu. [lomyuunu pesynbrartsl (%): 1) 60,12; 61,00; 61,25; 2) 58,75; 58,90; 59,50.
3HAYUMO JIU Pa3INIAFOTCSl TOYHOCTH 3TUX METOJIOB U CpeaHeapru(hMETHICCKUE BEITMIMHBI
pe3yabTaToOB aHaM3a?

BOHpOCLI K 3a4€Ty 10 JUCHHUIIIINHE

1. [lonsTue o metposioruu kak Hayke. [Ipeamer usydenus, posib B 00IIEH cucTeme
TOYHBIX HayK, B TEXHUKE, TeXHOIOTUHU. KpaTkas uctopus pa3BuTus MeTposioruu B Poccun.

2. OCHOBHBIE TEPMUHBI U TIOHSTHS METPOJIOTHH.

3. MeTponornyeckue XapakTepUCTUKA XUMUYECKOTO aHaJIM3a: TEPMHUHBI U TIOHSTHSL.

4. CraTtuctuyeckas 00padoTKa pe3yIbTaTOB XUMHUECKOT0 aHAJIM3a: UCKITIOUEHUE
rpyOBIX IPOMAaxXO0B, OIPEEIICHHE JOBEPUTEIBHOTO HHTEPBAA.

5. IIpaBoBbI€ OCHOBBI METPOJIOrHUECKOl ci1yk0bl. CTangaptusanus. OCHOBHbIE
HOPMAaTHUBHBIE JTOKYMEHTHI.

6. CrangapTusanys B XuMuueckoM aHanuse. CTaHgapTHble 00pasiibl.

7. CepTuduKanus U akKpeAUTalus aHAIUTUHYECKUX J1a00paTopul.

Pexomennyemas nureparypa
a) OcHOBHas IuTepaTypa:

1. Kpbuona, I'.JI. OcHOBBI cTaHgapTHU3alMH, CEPTUPUKAIINHI, METPOJIOTHH | YUEOHUK /
I'. 1. Kpbutoa. - 3-e u3f., nmepepad. u joir. - Mocksa : FOunuTu-/lana, 2015. - 671 c. - bubauorp. B
kH. - ISBN 978-5-238-01295-7 ; To e [Dnextponnsiii pecypc]: http://biblioclub.ru/index.php?
page=book&id=114433

2. Eropos IO.H. MeTtposiorust u TeXHU4YecKne u3MepeHus [ DIeKTPOHHBIN pecypc] :
COOpHHK TECTOBBIX 3aJaHUI 10 pa3eny AMCUUITUHBI «MeTposorus, CTangapTu3anus u
ceprudukanus» / FO.H. EropoB. — DnekTpoH. TeKCTOBBIC JaHHBIE. — M. : MOCKOBCKHUH
TOCY/IapCTBEHHBIN CTPOUTENBbHEIN yHUBepcuTeT, OD6C ACB, 2012. — 104 ¢. — 978-5-7264-0572-
8. — Pexxum nocryma: http://www.iprbookshop.ru/16371.html

6) JlonmonHuTENBHAS TUTEpATypA:

1) PapkeBuu SI.M. Metposnorus, cranaapTusanus u ceprudukanus [DneKTpoHHbIH
pecypc] : yuebHoe nocobue / S1.M. PaakeBuy, A.I'. Cxuptnanze, b.1. JIakTHOHOB. — DJEKTPOH.
TeKcToBbIe aHHble. — CapaToB: By3oBckoe o6pa3oBanue, 2012. — 790 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/34757.html



2) Mertpousorus, cranaapTusanus, ceprudukanus: Yuednoe mocooue / A.M. Apucrtos,
B.M. IIpuxoasko, U.JI. Ceprees, J[.C. ®atioxun. - M.: THOPA-M, 2012. - 256 c.: 60x90 1/16 +
CD-ROM. - (Bsicmiee o6pazoBanue). (meperier, cd rom) ISBN 978-5-16-004750-8.
DJeKTpOHHBIH pecypc. — Peskum mocryma: http://znanium.com/catalog/product/239847

3) Metpomnorus, cTanaapTH3aus 1 cepTUHUKalusi: HOpPMUPOBAHNE TOUHOCTH:
Yueonuk / C.A. Jlro6omynpos, A.A. Cmupnos, C.b. Tapacos. - M.: HUIl Uadpa-M, 2012. - 206
c.: 60x90 1/16. - (Beicmiee obpa3oBanue: bakamaBpuar). (neperuter) ISBN 978-5-16-005246-5
DJeKTpOHHBIH pecypc. — Peskum mocryma:  http://znanium.com/catalog/product/278949

4) I'epacumona E. b. Metposorusi, cranaapTuzamus u ceptudukanus : YueoHoe
nocobue. - Mocksa ; Mocksa : M3gatenbctBo "OOPYM" : OO0 "Hay4uHO-U31aTeIbCKUI [ICHTP
NHOPA-M", 2018. - 224 c. — DnekTpoHHbII pecypc. — Pexum noctyna:
http://znanium.com/go.php?id=922730

5) Atpomenko FO. K. Merponorus, crangaptusanus u cepruduxanus. COOpHUK
71a00paTOPHBIX U MPAKTHYECKUX PadOT : yueOHOe mocodue sl MpUKIIa Horo 6akamaBpuata /
Atpomenko 1O. K., KpaBuenko E. B. — M. : U3natensctBo FOpaiit, 2018. — 176 ¢. DnekTpoHHBIN
pecypc. — Pexxum mocryma:  https://biblio-online.ru/book/18C32525-494B-4B6A-94C4-
3B1E93B5A3EA/metrologiya-standartizaciya-i-sertifikaciya-sbornik-laboratornyh-i-prakticheskih-
rabot

6) Metpoiorus. Teopust U3MEpEeHHUI : yUeOHHUK ¥ MMPAKTUKYM JIJIST aKaJICMHISCKOTO
OakamaBpuata / Memepsikos B. A., baaeesa E. A., [llano6ae E. B. ; mox o6m1. pex. T. U.
MypamknHoii — 2-e u3n., ucnp. u gon. — M. : U3narensctBo FOpaiit, 2018. — 155 ¢
DJeKTpoHHBIH pecypc. — Peskum mocryma:  https://biblio-online.ru/book/FOF12356-3F90-4508-
A4B9-CD43FFF799F9/metrologiya-teoriya-izmereniy

7) CrenanoBa E. A. MeTpouiorust 1 u3MepHuTeIbHAs TEXHUKA: OCHOBBI 00pab0TKH
pe3yJIbTaTOB U3MEPEHHUI : yueOHoe mocodue st By30B / CrenanoBa E. A., Ckynkuna H. A.,
Bomneros A. C. ; mog o6mr. pen. E. A. CrenanoBoii — M. : M3parensctBo KOpaiir, 2018. — 95 c. -
DJeKTpOoHHBIH pecypc. — Pexxum mocryma:  https://biblio-online.ru/book/90804379-5080-4A04-
83DB-FE523B616B2A/metrologiya-i-izmeritelnaya-tehnika-osnovy-obrabotki-rezultatov-
izmereniy

@OH/1 OLIECHOYHBIX CPEICTB

JloBepuTenbHas BEPOATHOCTD IPU IPOBEACHUH CTaHAAPTHOIO XMMUYECKOIO aHAJIN3a
paBHa...

A.90 %

b.95 %

B. 99 %

OT KaKoro u3 MPEACTABICHHBIX HIKE MapaMeTpoB 3aBUCUT K03 duiineHtT CTeroaeHTa?
A. Cpeanero apu(pMeTHueCcKOro

b. CraHnapTHOTO OTKIIOHEHHUS

B. Yucna nusmepenuit

I'. Iucnepcun.

YcTraHoBUTE MPaBUIIBHOE COOTBETCTBUE €UHUIIBI U3MEPEHUS U CUCTEMBI €IMHUIL
Ennnnina namepenus

|. 'pamm

Il. Metp

I1l. AarcTpem

CucreMa e quHUIL

A. BHecucTeMHAas €IUHUIIA

b.CIC

B.CH



TBépaocTe no mkaie Mooca — 3T0...
A. u3Mepsemasi BeJIM4rHa
b. onieHnBaemMas BeuunHa

ITorpemHoCTBIO pe3ynbTaTa U3MEPEHUN HAa3bIBACTCS

A. OTKJIOHEHHE PE3yJIbTaTOB MOCJIEI0BATEIbHBIX U3MEPEHUI OJJHON U TOH K€ IPOOBI

b. pa3HOCTb NOKa3aHMii ABYX pa3HBIX TPUOOPOB MOJIYUYECHHBIE HA OJHOM TOM ke mpoode

B. oTkiioHeHUE pe3yabTaTOB U3MEPEHUI OT UCTUHHOTO (ACHUCTBUTEIBHOTO) 3HAUCHUS

I'. pa3HOCTh MOKa3aHMU ABYX OJHOTUITHBIX IPHOOPOB MOJTYyYSHHBIE HAa OJJHON TOH ke mpode

J1. OTKJIOHEHUE Pe3yIbTaTOB U3MEPECHHI OJHON M TOH k€ TIPOOBI C IMOMOIIBIO Pa3TMIHBIX
METOJUK

Pe3ynbrar u3mepeHuil npeacTapiseTcs B BUAE 3HAUEHUS C IOIPEUIHOCTBIO, KOTOpast
XapaKTepU3yeTCs

Q-KpI/ITepI/Iﬁ HCIIOJIB3YCTCA B MaTeMaTUYEeCKOM CTaTHCTUKE JIIA
AOconroTHas MNOTpCIIHOCTDL UBMEPCHUA — IIOI'PCIIHOCTb U3MCPCHH,

BbIpa’)XCHHAA B

OO6pa3sibl cpaBHEHUS, YTBEPKAECHHBIE (PEKOMEHIOBAaHHBIE K UCIIOJIb30BAHUIO)
opUIIMaTEHBIMU OpTraHU3ALUSIMH JJIs IPOBEPKU METOJANK XMMHUYECKOTO aHAIN3a, HA3bIBAIOT

MuHUMaIbHOE 3HAUCHHE KOHICHTpAauu, KOTOPOC MOIKET OBITE C YBEPCHHOCTBIO
O6H3py>K€HO IIpH UCITOJIB30BAHUHU MUHUMAJIBHOI'O CTATUCTHYCCKH 3HAYUMOI'O AHAJITUTHYCCKOT'O
CUT'HaJIa KaK IIOpOIroBOro 3Ha4CHUsA B JAHHOM METOJYKE aHaJin3a Ha3bIBaeTCs

[Ipu BeIOOpE METOAMKY aHaIM3a 00pa3lia IPeXkae BCEro cielyeT 0OpaTUTh BHUMAHUE Ha...
A. meroauku, yrBepxkaéansie 'OCTamu

b. HOBBIE METOAMKH, OITYOJIMKOBAaHHBIE B HAYYHBIX JKypHaJIaxX

B. Meronuku, onMcaHHble B MOHOTpadusix

Ha caiiTe kakoif opranu3aiiy ucKaTh MH(OPMAIIHIO 110 MaTeHTaM B 00JIaCTH pa3pabdoTKu
HOBBIX METOAMK (pOoTOMETpUYECKOro anaimmza?

A. ®enepanbHas ciyx0a M0 HHTEIUIEKTYaIbHON cOOCTBeHHOCTH (rospatent.gov.ru)

b. ®enepanbHblit HHCTUTYT MPOMBILILICHHO# cobcTBeHHOCTH (fips.ru)

B. Poccuiickoe aBTopckoe 061iectBo (rao,ru)

I'. ®enepanbHOE areHTCTBO M0 TEXHUYECKOMY PErYIHPOBAHUIO H MeTpoJioruu (rst.gov.ru)

BepHno nu yrBepxkaenune «HoBas MeToauka aHanm3a ONKUcaHa B )KypHAIbHOM CTaThe, HO HE
3alUIIeHa MaTeHTOM, TOATOMY €€ MOKHO UCIOTb30BaTh U MMyOIUKOBATh O€3 CCHIIIKM Ha aBTOPOBY.

A. Bepuo

b. He BepHO

Bepho nu yrBepkaeHne « DU3NKO-XMMUYECKUE METOIMKH aHAIIN3a, OMyOJIMKOBAHHBIC B
1950-1980-x ronmax, pa3paboTaHbI ¢ UCIIOJIB30BaHIUEM YCTAPEBIINX MPUOOPOB M UX HE CTOUT
IIPUHUMATh BO BHUMAaHHUE»?

A. Bepno

b. He BepHO

EnnHCTBOM M3MEpEeHMit Ha3bIBAaeTCsl. . .

A. cucrema KaauOpOBKU CPEICTB U3MEPEHUH;

b. cnuenne HaMOHAIBHBIX ATAJIOHOB C MEXyHAPOIHBIMH;

B. cocrosiHue usmMepeHuii, Ipyu KOTOPBIX UX PE3YJIbTaThl BEIPAXKEHBI B Y3aKOHEHHBIX
€AMHMIIAX BEJIMYUH U NIOTPEMIHOCTH U3MEPEHUHN HE BBIXOJAT 32 YCTAHOBJICHHBIE MPEEIIBI C



3aIaHHOM BEPOSTHOCTHIO.

Jiis monydeHust ATTectara akKpeIUuTalllK UCTIBITATEIbHOM JIA00paTOPUH CIEAYET
COCTaBHTH 3asBKYy U OOpaTHTHCS C HEH B

Texunueckue Cp€acTBa, NpCAHASHAYCHHBIC 1JIA BOCIIPOU3BEACHHU A, XPAaHCHUA U ICpEaaqIn
CAUHUILIBI (bHSquCKOﬁ BCJIMYHMHBI Ha3bIBAOTCA

COBOKyHHOCTB onepauﬂﬁ, BBITTOJIHACMBIX B HCJIAX IMOATBCPKACHUA COOTBETCTBUA CPCACTB
I/ISMepeHI/Iﬁ MCTPOJIOTHUICCKUM Tpe6OBaHI/IHM, Ha3bIBACTCA

N3mepenus, npu KOTOPBIX UCKOMOE 3HaYEHUE BEJIUYMHBI OIIPEAEISAIOT HA OCHOBAaHUU
PEe3yIbTATOB MPSIMBIX U3MEPEHUI IPYTUX (PU3HMUECKUX BEIWYHH, CBI3aHHBIX C HCKOMOW U3BECTHOM
(bYyHKIMOHATBHOHN 3aBUCHMOCTBIO, HA3BIBAIOTCS

E,I[I/IHI/IHa (bPI?)PI‘IGCKOﬁ BCJIIMYHMHBI, YCJIOBHO IIPUHATAA B KAYECTBE HE3aBHCHMOM OT APYrux
(1)I/ISI/IIIGCKI/IX BEJIMYUH B JJAHHOM CHCTEME CAHNHUII, HAa3bIBACTCA



