MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHMS
POCCUNCKON ®EJEPALIMA
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOI)KETHOE OBPA30OBATEJIBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
«MHT'YHICKUMA TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

XUMHUKO-BUOJOT MUECKUA ®AKYJIBTET

YTBEPXAIO:

.o npopekropa no yue6HOH paboTte
@ 1. Konzoena

«30» wmrons 2022r.

PABOYAS ITPOT'PAMMA JUCHUIIVIMHBI (MOAYJIA)

B1.B.J1B.03.02 «MeTpoJoruss XuMHYeCKOro aHAJIu3a.B6LI00p MeT0/10B aHAJIN3A »

HanpaBnenune noaroToBku
04.04.01 Xumus

HanpasnenHocTs (poduiab MOArOTOBKH)
duznyeckas XuMus

KBanuduxarys BeImycKHUKA
Maructp

dopma o0yyeHus
Ounas

r. Marac, 2022



1. EJIM OCBOEHUA JNCIHUITJINHBI

Heano kypca «MeTpoJsioruss XUMHYeCKOro aHaju3a. BoiGop meTronoB aHaauza»
saBJsieTcs (OPMUPOBAHHE y CTYASHTOB CHCTEMYy 3HAHWUH W HABBIKOB, HEOOXOOMMBIX JIJIsI
peleHuss 3a7a4 M3MEPEeHUHd U METPOJIOTMYEeCKOro obecredeHus MpU TPOBEACHUH aHAJHN3a
XUMHUYCCKOr0 COCTaBa pPa3IMYHbIX O6’beKTOB, CJICOOBAHUU CTPOCHHUA U CBOHCTB XHUMHYECKUX

BELIIECTB, KOHTPOJIE ITPOLIECCOB B XUMUYECKOU TEXHOJIOTHH.

2. MECTO JUCIMIUVIMHBI B CTPYKTYPE OIIOII BO

JuctummuHa «MeTpoyiorusi XUMHYECKOro aHaim3a. BbiOOp METOIOB  aHamu3a»
OTHOCUTCA K BapHaTHBHOﬁ qaCTu OUCHUIIJIMH II0 BbI60py n SABJIKIETCA aHbTepHaTHBHOﬁ
mucuurinHe «OCHOBHBIE METONBI aHanu3a», wu3ydaercsa B 1 cemectpe. (OCHOBOUM miisag ee
OCBOCHMUS ABJIAIOTCHA 3HAHUWSA, YMEHUA W HABBIKH, MOJYYa€MbIC B MPOLECCCE N3YUCHUA 6a301351x
JAUCITUITIINH: «HeopraHquCKas{ XUMUS?, ((OpFaHI/ILIeCKaH XUMMUS, «AHaIATAYECKAS XUMMUS?,
«Puzndeckast XuMus « Puzndyeckue METOABI UCCIICAOBAHUA .

Tao6auua 2.1.

Cesa3p  aucuuminHbl  «MeTpoJiorusi XuMHYeCKOro aHajau3a. Bsibop meronos
AHAJIN32» ¢ NOCJeAYIINMHU AUCHUIVIMHAMY U CPOKH UX H3yYeHHUS

Kon JucuuniauHel, CleAyrlue 3a JUCHUIUITMHON Cemectp
JUCLUTLITUHbI «MeTposorusi XUMHYECKOro aHainn3a. Beibop metonos
aHanuza»
B1.B.OJ 1 Hcropus n METOOOMOTUs XUMUHN 3
b1.B.O/% CoBpeMeHHbIE METO/IbI XUMHUYECKOTO aHaIN3a 4
Bb1.B.OJI.10 TepMoanHaMuKa pacTBOPOB 4

B pesynbTaTre 0cBOeHUS AUCHHUILIHHBI 00y4aOMIiCs J0JIKeH

3HaTh:
- TeOpeTI/ILIeCKI/Ie OCHOBBI MeTpOJ'IOFI/II/I XUMHUYECCKOTO aHam/Ba, HpaBOBbIe OCHOBBI

METPOJIOTHH.



YMeTb:
NNaHNPOBaTb XMMMWYECKUIA 3KCMEPUMEHT, CTaTUCTUYECKM o06pabaTbiBaTb pe3yNbTaThbl

XUMNYECKOro aHanmsa.

Bnapgetsb:

- CTaHAapTHbIMM METO4AaMWN aHa/TN3a.

3. KOMMETEHUWMI OBYYARKOLWWEIOCH, ®OPMNPYEMBbIE B PE3YJIbTATE
OCBOEHUNA ANCUNTMTNHDI

MMpouecc wm3yyeHUA OUCUMMIUHBI - Hampas/feH Ha (POPMUPOBaHWE  3/IEMEHTOB
cnefyroumx KomneTeHumin B cootBeTctBun ¢ ®FrOC BO u ONMOM BO no AaaHHOMY

HanpasneHO NoAroToOBKW.

a) yHuBepcasibHbIX (YK) - YK-3
6) obuwenpoteccrnoHanbHbix (OMK) - OMNK-1;
6) npodeccrnoHanbHbIX (MK) - MK-2,
Tabnnua 3/1.

MaTpuua cBsA3v KOMMNeTeHLMI, (POPMUPYEMBIX HA OCHOBE M3YUYEHUST AUCLMNNHDI
«OCHOBHble METOAbl aHaIn3a», C BPEMEHHbIMM 3TarnaMn 0CBOEHUS ee COAePKaHus

Kogbl KomneTeHUus Cemectp
KOMMNeTeHLNIA N3y4eHns
(eroC)
YK-3 CnocobeH OpraHu3oBbIBaTb W PYKOBOAUTL PaboTOW KOMaH.bl, 1

BblpabaTblBasl ~ KOMaHAHYK  CTpaTermto  Ans  AOCTUXKEHWS
NoCTaB/IEHHON Lienn

OlK-1 CnocobeH BbINOMHATL  KOMIIEKCHbIE  3KCMEPUMEHTa/IbHbIE 1 1
pacyeTHO-TEOPETUYECKNE UCCNefoBaHMS B M3BpPaHHOW 06/1acTy
XMUN UMM CMEXHBIX HayK C WCMO/b30BaHMEM COBPEMEHHbIX
npubopoB, MporpaMMHOro  obecrniedeHnss U 6a3  [JaHHbIX
NPO(eCCMOHAIbHOI0 Ha3HaYeHns

MNK-2 CnocobeH NnpoBOANTb NaTeHTHO-MHMOPMaLMOHHbIE 1
nccnefoBaHns B BbIOPaHHOM 061acT XUMUKN MU CMEXHbIX HayK



4. OFBEM JJUCIUILINHBI U BUJIbl YYEBHOU PABOThHI

Ta6auna 4.1.
Bupn yueOHoii padoThI Bcero 1
4acoB cemecTp
O01mast TpyA0eMKOCTh THCLIUTLTUHBI 72 72
AynuUTOpHBIE 3aHATHUS 48 48
Jlexuun 24 24
JlabopatopHble 3aHATHS 24 24
CamoctosiTenpHas paboTa CTYAEHTOB 24 24

5. COAEPKAHUE JUCIIMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJINYECTBA
AKAAEMMNYECKHUX WJIN ACTPOHOMUMNYECKHUX YACOB 1 BU/10B YUEBHbBIX

3AHATUIR
Tabéauua S.1.
CTpykTypa u cogep:kaHue JUCHUNIHHBI
Ne Pasznen Buabl yueGHoM padoThl, BKJIIOYAA Dopmbl
/ CAMOCTOSITEJIbHYIO PA0OTY CTYJ€HTOB | TeKYIIero
AUCHHUIITHHBI
o U TPYA0EMKOCTb (B Yacax) KOHTPOJIA
creBaem
Jlexumu [paxTu- CPC y
= YECKHC 3AHSITHS ocTH (o
2 HeAeIsIM
s ceMecTpa)
(5]
dopma
MPOMEIKY
TOYHOI'0
KOHTPOJIst
1. Baenenue B| 1 4 4 4 KonTpons
METPOJIOTHIO H6aﬂ
pabota
2. Teoperuueckue 4 4 4
OCHOBBI METPOJIOTHHU Ne 1
3. [Mpuxnannas 1 6 6 6 Kontpone
METPOJIOTHsI H6a51
4. Mertponorust B xumun. | 1 6 6 6 padota
ObecneueHne  KadecTsa




Pe3ynbTaToOB XMMUYECKOTO

aHanm3a.

5. MpaBoBble  OCHOBbI
METPO/Or K "
CTaHAapTM3aLmUm

HToro:

24

No2

Tect

24 24

Tabnuua 5.2.

KoHKpeTu3aums pe3ynbTaToB 0CBOEHUS ANCLUMNINHDBI

YK-3 CnocobeH opraHu3oBbiBaTb W PYKOBOAUTbL paboToM KoMaHAbl, BbipabaTbiBast
KOMaH/HY0 CTpaTervio 419 LOCTUXKEHNS MOCTaB/eHHOWN Lenu

3HaTb: MeToAbl, NMpUembl op-
raHusauum npowecca ynpas-
NeHWsi, OCHOBbl MCWUX0/IOrMK
B3aMMOOTHOLLIEHWIA, CTPYKTYpPY
MOTUBALUMN U  MCUXU-YECKOW
perynauum nosefeHns 4eno-
BeKa, ero 4esaTenbHOCTW.

OMNK-1 CnocobeH

BbIMO/THATb

YMeTb: PYKOBOAWUTb KON-
NEKTUBOM, peasn30BbIBaTb
Ha  MpaKTUKe  npaBwna
obweHnss B npodeccuo-
Ha/lbHOM KONNEeKTUBe, Cre-
[0BaTb 3TUYECKUM U Mpa-
BOBbIM HOpPMam MOBEAEHNS

BnageTb: opraHusaumMoHHo-
yNpaB/ieHYeCKUMN  HaBblKa-
MK; criocobamy u nprviemamu
MCKXOMOrMYeCcKoro  B3anmo-
[eiCTBUA C ApYrMI NHOLbMA
B MNpodeccMoHasIbHOW  aest-
TeNbHOCTW, CMOCOBHOCTHIO K
coumanbHOM aganTayuu.

KOMMJIEKCHbIE 3KCNEPUMEHT a/IbHbIE U pPacHeTHO-

TeopeTUYECKMe WUCCNeNoBaHNsl B M36paHHOM 06M1acTU XUMUM WM CMEXKHBIX HayK ¢
CMONb30BAHMEM COBPEMEHHbIX MPMBOPOB, MPOrPaMMHOr0 OGecreyeHnss U 6a3 AaHHbIX
MPOECCUOHANILHOTO Ha3HAYEHNS

3HaTb: CcoBpeMeHHOe 060py-
[l0BaHue, nporpamMmHoe obec-
rneyeHne 1 NPOMECCUOHA/IbHbIE
6asbl [aHHbIX [1F  peLleHuns
3aga4y B M3bpaHHOW 06nacTy
XUMUK

MK-2 CnocobeH npoBoAMTb MaTeHTHO-UHDOPMALMOHHbIE

YMeTb: UCMNONb30BaTb COB-
PEMEHHbIE pacyeTHbIE MeTO-
Obl ANs pelleHVst 3adady B
006/1aCTN XUMUN

061acTn XUMUN NN CMEXKHBIX HaykK

3HaTb:  MaTeHTHO-UH{opMa-
UMOHHblEe 6a3bl  AaHHbIX MO
COBPEMEHHbIM HaHOTeXHo-
NOrusM 1 HaHoMaTepuaiam

YMeTb: NpPOBOAUTL MOUCK
CNeunann3npoBaHHON  WH-
(hopmaumMm B MATEHTHO-
NHOPMALMOHHBLIX  6asax
[aHHbIX MO0 COBPEMEHHbIM
HaHOTEXHO/OMMAM W HaHO-
maTepuasam

Bnagetb: Metoaukamu no-
NYYeHUs U XapakTepu3auum
BELLECTB W MaTepuasioB Ans
peweHns  npodgeccroHasb-
HbIX 3aaau

nuccnefoBaHNsA B BblOpPaHHOM

BnageTb: HaBblKaMK aHaM3a
U 0606LLEHNS pPe3ynbTaToB
noucka  Crneynann3npoBaH-
HOI MHopMaLMM 1 NaTeHT-
HO-MH(OPMALMOHHBLIX  6a3ax
MO0 COBPEMEHHbLIM HAHOTEX-
HOMOrMAM WM HaHoMatepma-
nam



ConepxaHue I1HCUHILTHHBI

Tema 1. BBenenune B MeTpPOJIOTHIO.

Omnpenenenue Merposnoruu kak Hayku. HayuHble u mnpuknagHble 3aaud METPOJIOTHU.
Kpatkuii ucropuueckuil ouepk pa3BUTHsS METPOJOTMH. 3HAuU€HHE METPOJIOTUH B Pa3BUTUU
HAyKH, TEXHUKU U IPOU3BOJICTBA.

Tema 2. TeopeTHn4yeckne 0CHOBBI METPOJIOTHH.

OcCHOBHBIE IIOHATHA, CBA3aHHBIE C O6”beKTaMI/I HU3MECPECHUSA: CBOP'ICTBO, BCJIMYHHA,
KOJIMYCCTBCHHBIC W Ka4YCCTBCHHBIC TMPOABICHUA CBOICTB O6’beKTOB MaTEPHUAJIBbHOIO MHUpaA.
IITkana HU3MEPCHHUSA KaK MOACIIb OTO6pa}KeHI/I$I MPOABJICHUA CBOMHCTB MaTCpHaJIbHBIX O6”beKTOB u
OTHOILIEHUN MECXKAY HHUMH. BI/II[bI mKaja H3MepeHPIfI: HaAaNUMCHOBAHUA, TMOPsAAKA, HUHTEPBAJIOB U
otHomeHun. OCHOBHBIE MOHATHUA, CBA3AHHBIC CO CpPCACTBAMU HSMGPGHHﬁ: CTaTUYECCKUEC U
AUHAMHWYCCKUEC MOACIIU aHAJIOTOBBIX N LII/I(prBbIX CpEACTB U3MCPECHUS. OCHOBHBIE UCTOYHUKUA
norpermHoctedl. CTpyKTypHas cxema u3MepeHust 1 GOpMUPOBAHUS ITOTPELITHOCTH.

IInanbl KOHTPOJIA 1TI0 Ka4YC€CTBEHHOMY H KOJUYCCTBCHHOMY [MPU3HAKY. Ilonsitue
MHOTOKPATHOTO HM3MepeHHsl. ANTOpUTMBI 00paOOTKM MHOTOKPATHBIX M3MEPEHUN Ui Ciydas,
KOorga wu3MEpsAC€Masa BEJIIMYMHA NPCACTABIIACTCA MaTeMaTHUECKOU MOOCJIBKO B (1)OpMe
obobmenHoro psinma Pypre. O6paboTka KOCBEHHBIX H3MepeHwmil. ToudedHas W WHTEpBajbHAs
OILIEHKA pe3ysibTaTa 00pabOTKH MHOTOKPATHBIX H3MEPEHUN.

Tema 3. Ilpukaaanas MeTpoJiorus.

OcHOBHbBIE 3a7aud MPUKJIAJHOM METPOJOTHHU: SKCIEpHUMEHTalbHas OLEHKa KauecTBa
pe3yJbTaTOB HM3MEPEHUH, NpOBepKa M KaJIMOpPOBKA CPEACTB HM3MEPEHUs, YCTaHOBJICHHE
paunonaigpHONH HOMeHKJatypel CH, paspaborka u arrecTtauuss METOOUK BBIOJHEHUS
U3MEPEHH, METPOJIOTMYECKAsi 3KCIEePTH3a HOPMATHUBHO-TEXHMYECKOW, KOHCTPYKTOPCKOH U
TEXHOJIOTHYECKOH TOKYMEHTALIUH, METPOJIOTHIeCKOoe oOecrieueHne MPOU3BOACTBA, UCIIBITAHUH U
SKCIUTyaTalUd TEXHUYECKUX m3aenui u T.4. IloBepka cpencts nsmepenus. I'ocynapcrseHHble u
JIOKAJIbHbIE CXEMbl IOBEPKH. TeopeTHHeckne OCHOBbI MOBEPKH. METOAUKH IOBEPKMU.
ITokaszarenu xadyecTBa noBepku. Arrecranus cpeAcTB usMepeHus. IIoHsITHE METpOIOrnuecKoro
obecriedenus. OpraHu3alMOHHBIC, HAY4YHBIE M METOIMYECKHE OCHOBBI METPOJIOTHYECKOTO
obecrieuenusi.  [Ipouenypsl  BbIOOpa  pPAlMOHANBHOM  COBOKYIIHOCTH  KOHTPOJHPYEMBIX
napamMeTpoB U CpencTB u3MepeHus. OpraHuzanms U conepskaHue padoT Mo METPONIOTHIECKOMY
COIPOBOKACHUIO M JKCIepTu3e padoT MO NPOEKTHPOBAHWIO, MOATOTOBKE IPOU3BOACTBA,
MPOU3BOACTBY M OKCIUTyaTallUd TEXHUYECKUX U3JAeIud u cucrteM. Merponoruyeckoe
obecrieueHne NCIBITAHUIL.

Tema 4. Merposorust B xumuu. OfecneyeHue KauecTsa pe3yabTATOB XHMHYECKOIro
aHaJaM3Aa.

[InarupoBaHNEe XUMHYECKOTO 3KCIeprMeHTa. Martemarndeckas oOpaboTka pe3ysbTaToB
xuMudeckoro aHanusa. CrangapTusanus B XUMHUH.

Craructuueckass 00paboTKa pe3yjbTaTOB XUMHUYECKOro aHanmusza. CTaHmapTbl YHUCTOTHI
XUMHUYECKHX peakTuBOB. CTaHAapTHBIE METOAbI aHaiu3a. I pagynpoBovHasi XapakTepUCTHKa U
rpanynpoBka Meronuk. OLeHKa MPaBUIBHOCTH METOAUKH XMMHYECKOro anammza. OOpasiml
CPaBHEHHMSI U CTaHAAPTHBIE 0OPa3IbL.

Mertponorudeckue XapakTepUCTUKH METOIUK KOJIMYECTBEHHOIO XUMHUYECKOTO aHAJIN3A.

ATTecTanys METOIUK KOJMYECTBEHHOIO XUMUYECKOr0 aHalIu3a.

BryTpunabopaTopHbIli KOHTPOJb Ka4decTBa KOJUYECTBEHHOTO XUMHYECKOTO AaHaIu3a.
MesxnabopaTopHbIe SKCIIEPIMEHTHL. BHEUTHSIS OLleHKa KauecTBa pe3yJbTaTOB KOJIMYECTBEHHOTO



XUMHUYECKOTO aHAIHU3a. AKKpeIUTalus 1adopaTopuil.

Tema S. IlpaBoBbIe 0CHOBBI METPOJIOTHH H CTAHAAPTU3ALIHM.

OcHoBHbIe TIONOXKeHNUs1 3akoHa PP 06 obecneueHun enuHcTBa naMepenuil. CTpykrypa u
(YHKUMH METPOJIOrHUecKOord CiykObl. ['OoCymapCTBEHHBIH METPOJOrHYECKH KOHTPOJb U
Hamzop. KamnbpoBka wm  cepruduramms cpencrs usMepeHus. Ctpykrypa W QyHKOIHA
METPOJIOTHYECKOW  CIy>KOBl  NPEANPUSTHS, OPTaHU3aLHM, YUYPEXKAEHHs,  SBISFOIIUECS
IOPUAMYECKUMHU JIMLIAMH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

[IpenogHeceHne TEOPETHUUECKOrO  MaTepuana OCYLIECTBIAETCS C  IPUMEHEHHEM
3JIEKTPOHHBIX CPEACTB OOYUYESHHUSI.

Hekortopble pasmenbl TEOPETHYECKOTO Kypca pacCMaTpPUBAIOTCA C UCIONb30BAaHHEM
orepekaroIeil CaMOCTOSITeNIbHOM pPadOThl. MAarUCTPaHThl TONYYAIOT 33a7aHHe Ha H3YYEeHHUE
HOBOTI'O Marepuaa 70 ero U3JI0KEHHs Ha JIEKLIUH.

JInsi OLIGHKHM OCBOEHHs TEOPETHYECKOTrO0 MaTepuaia MaruCTPaHTaMH HCIOJIB3YIOTCS
MICbMEHHBIE 1 YCTHbIE KOHTPOJIbHBIE pabOTHI.

Teopernuecknii MaTepual 3aKperIsIETCsl IPH BBINOJIHEHUHN JlabopaTopHbIX padoT. Pabora
BBIMOJIHSAETCS. MAarucTpaHTaMu B Manbix rpymmax (2-3 denoseka). Kakmas rpymma mosydaer
UHIUBHIYAJIbHOE UCCIEIOBATENIbCKOE 3aJaHUe B PaMKaX TeMbI JJaDopaTopHOH paboThl. OTUeThI
1o 1abopaTopHbIM paboTam 3aIHUINAITCS.

CamocrtositenbHast padoTa, TpeayCMOTpeHHass y4eOHbIM IJIaHOM B oObeMe 36 4acos,

BBITTOJIHSIETCSI B XOZI€ CEMECTpa B popMe MOATOTOBKH pedepaToB Ha 3aJaHHYIO TEMY.

7. IEPEYEHD YYEFHO-METOJMYECKOTO OBECIIEYEHHUSI JUIST
CAMOCTOSITEJIBLHOI PABOTEI OBYUAIOIINXCS 1O U CHIIIJINHE
(MOIY.TIO)

7.1. TlepeyeHb-y4eOHO-METOAMUECKOTO OOECMEeYeHHs] JJIT CaMOCTOSATEIbHOU pPaboThI

00yHaromuXcs MO TUCHUTLIHHE:

1.  Mypasses C.B. Obmas teopus usmepenuii. M.: Beicmas mkomna, 2003,
2. Pankesnu AM., Cxuptnanse AT, Jlakruonos b.M. Merponorus, crangaptusauus U
cepruduranms. M.: Beicimas mxkomna, 2003.

3. Hazapos H.I'. Merponorus. OcHOBHBIE TOHATHS U MaTeMaTudeckue Moaenau. M.: Beiciias

mkosa, 2002. 348 c.



JlekumonHble 3aHATUS TpoBoasTcs | pa3a Hemenmo B obObemMe 1 dWaca m 2 4acoB

nabopaTopHbIx 3aHsTHIA B 1 cemecTpe. [Toce OkOHYaHUS M3YYEHUS KaXKIOH TEMbI MATUCTPAHTBI

MPpOXOAAT TECTUPOBAHUC, CO66C6I[OBaHI/Ie, BBITTIOJIHAKOT KOHTPOJIBHBIC pa60TbI.

7.2. YkazaHus Ajist 00y4aromuxcsi M0 OCBOSHUIO TUCLIUTLTHBI

Ta6auna 7.1.
CoaepxaHue caMOCTOSATEJIbHOM PadoThI 00y4YaIOINXCSI
NoNo Temvi/sonpocwl, eviHocumvie na camocmosmensuoe |Koi-60 Dopmbl
n/n uzyuenue patdons
uacos
L 4 cobecenoBanue
Beenenue B MeTpoOJOTrHIO
4 cobecenoBanue
2. Teopernyeckue OCHOBBI METPOJIOTUU
3 6 cobece10Banue
. IIpuxnanHas MeTponorus
4. 6 cobeceJOBaHUE
Metponorust B xumuu. ObecriedeHne KayecTBa
PE3YIBTATOB XUMHUYECKOTO aHATN3A.
5 4 cobecenoBanue
' IIpaBoBbIE OCHOBBI METPOJIOTHH U CTAHAAPTH3ALNU
8. OHEHOYHBIE CPEACTBA JUISI TEKYIHIET'O KOHTPOJISA
YCHEBAEMOCTH U ITPOMEXYTOYHOU ATTECTAIIUHN
Bonpocut 0ia cobecedosanus
Bapuanum 1

1. OmnpeneneHue MeTpOJOrMHM Kak Haykw. HaydHble W TpUKIAAHbBIE 3aa4d METPOJIOTHH.

Kparkuii ucropudeckuii 04epK pa3BUTHSA METPOJIOTHU. 3HAYEHHUE METPOJIOTHH B Pa3BUTHH

HayKH, TCXHUKU U TIPOU3BOACTBA.

TeOpeTI/ILIeCKI/Ie OCHOBbI MECTPOJIOTHH. OcHoBHbBIE IOHATHSA, CBA3AHHBIC C o0OBEKTAMH
HU3MCPCHUSA: CBOfICTBO, BEJIMYNHA, KOJTMYCCTBCHHBIC U KAYCCTBCHHBIC MMPOABJICHUA CBOMCTB

00BEKTOB MaTCPHUAJIBHOIO MHUpPA.

Illkama w3MepeHHs KaK MOJENb OTOOPa)KEHHs MpPOSBICHUS CBOHCTB MaTepHAJbHBIX
OOBEKTOB U OTHOLICHWH MKy HUMU. BUIBI KA N3MEpEHUI: HAMMEHOBAHUS, MTOPSAKA,

WHTEPBAJIOB U OTHOLIEHUH.



= 0 0

12.

13.

OcHOBHbIE TOHSTHS, CBs3aHHbBIE CO CPEACTBAMU HM3MEPEHMiIl: CTaTH4YecKue W
IMHAMUYECKHE MOZEIH aHAJOTOBBIX M LIU(PPOBBIX CPEACTB U3MEPEHUSL.

OTajNoOH eAWHMIBI BEJIMYMHBI KaK OCHOBA MJi IMOJydyeHUs 3HaueHus u3MepsieMoi
BenuunHbl. Cucrema eauHul, CH: OCHOBHbBIE U JOMOJHUTENIbHbIE €AMHULIBI, KPaTHbIE U
JoJbpHbIe eAnHULIBL. POpMUpOBaHNE EANHUI] U Pa3MEPHOCTEN MPOU3BOIHBIX €IMHULI.
OranoHel ®  craHmapTHele oOpasuel.  Kraccudpukanuss H3MepsieMbIX — BEJWYHH:
IETePMHUHUPOBAHHBIE W CIIy4aliHble. 3aKOHOMEPHOCTH (POPMHUPOBAHMSA pe3yJbTaTa
n3Mepenust. [IoHsATHe MOrpeIHoCTH pe3yibTaTa U3MEPEHMUsI.

[TorpeurHocTh cTaHmapTHOrO 0Opasa.

O1eHKa CPOKU TOTHOCTH CTaHIAPTHBIX 00Pa3LOB.

OneHka HEOTHOPOAHOCTH CTAHAAPTHBIX 0OPA3IOB.

CriocoObl yCTaHOBJIEHUS] CPEAHETO COMEPIKAHMSI OMpPENeNieMbIX BEIECTB B CTAHAAPTHBIX
obpasuax.

OcHOBHbIE HUCTOUHHUKHM TMOTPELIHOCTEH: HECOBEPIIEHCTBO CpENCTBa H3MEpeHus,
B3aUMOJIEIICTBHE CPENCTBA HM3MEPEHHUs] ¢ OOBEKTOM H3MEPEHHUs], OTKJIOHEHHE YCIOBUH
U3MEPEHUs] OT HOPMAaJIbHBIX, HECOBEPILIEHCTBO METO/a U3MEpPEHHUs U IUlaHA U3MEpEeHu,
MOMEXH U BO3MYLIEHMs], JeHCTBYIOLINE Ha BXO/I€ U BbIXO/I€ CPEACTBA U3MEPEHMUSI.
CtpykTypHas cxema wusMepeHuss u (opmupoBanus mnorpemHocTd. Kiaccupukauums
MOTPELIHOCTEN: MEeTOAUYECKHe, MYJbTUIUIMKATUBHBIE, aJJUTHUBHBIE, CHUCTEMAaTHYEeCKHE,
ClyyailHble, JM4YHBIE, TpPyOble, OCHOBHBIE U IOIMOJHHUTEIbHBIE B CTaTHUYECKOM U
JUHAMHUYECKOM peXUMe U3MEpPEeHU. ANropUTMbI ONpeeIeH s COCTABISAIOUINX U MTOJHOM
norperHocT. Crioco0bl YMEHBIIEHUS M UCKITFOUEHUS TOTPEIIHOCTEH.

Hsmepenne B mkajne HaAaUMEHOBAHHUN. TeOpHs NMPOBEPKH CTATHUCTUYECKHX THIIOTE3 Kak
OCHOBA aHAJIN3a U3MEPEHUN B IIKAJIe HANMEHOBAHUH.

Bapuaum 2

1. IlomsTMe CTaTUCTHUYECKOM TUMOTE3bl W THUIBI THUIOTE3. MPOCTast, CIOXKHAs,
napameTpu4decKasi, HermapameTpUIecKasl.

2. lIposepka rumnores, O mapaMmeTrpax HOPMAJBHOrO pacnpeaenenus. Kpurepuit
cornacus - kBaapart, kpurepuu Konmoroposa, CmupHoBa, Bunkokcona, Omera-kBaapar.

3. Tlonstue BBIOOpPOYHOrO KOHTPOJNS. IlMaHBI KOHTPOJS MO KAUYECTBEHHOMY U
KOJIMYECTBEHHOMY npu3Haky. [loHATHEe MHOrOKpaTHOrO U3MepeHUs. AJTOPUTMBI
00pabOTKM MHOTOKPATHBIX HM3MEPEHHH Ui Ciydas, KOrja Hu3MepseMas BeIMYHHa
MPEICTABIIACTCS MATEMATHUECKOH MOJIENbIO B hopme 00o0ImeHHOoTro psina Dypobe.

4. Ob6paboTka KOCBEHHBIX U3MepeHuil. Toueunas 1 MHTEpPBaJIbHAs OLIEHKA Pe3yJIbTaTa
00pabOTKN MHOTOKPATHBIX H3MEPEHHA.

5. IlpuxnagHas wmetposiorus. OCHOBHBIE 3aaud TPUKJIAJAHON METPOJIOTHU:
SKCIIEPUMEHTAIbHAs OLIEHKAa Ka4deCTBa PEe3yJIbTATOB M3MEPEHHUH, MoBepKa M KaTuOpOBKa
CPEACTB W3MEPEHHs, YCTAHOBJIICHHE palMOHaNbHOW HOMeHkiarypbl CH, paspabortka u
aTTecTauusi METOAMK  BBINIOJHEHUS  U3MEPEHUN, METPOJIOTHYECKass  3KCIepTH3a
HOPMAaTHUBHO-TEXHUYECKOH, KOHCTPYKTOPCKOM UM TEXHOJOTMYECKOH TOKYMEHTALHH,
METPOJIOTHYECKOe 00ECTIeUeHHEe MTPOU3BOICTBA, UCITBITAHUHI U HKCIUTYyaTal[iH TEXHUIECKIX
W3JEIUi U T.1.

6. IloBepka cpeacTs usmepeHus. I 0cynapCTBEHHBIE M JIOKAJIBbHBIE CXEMBI MOBEPKH.
Teopernyeckne ocHOBBI noBepku. Metonuku nosepku. IlokasaTenu kauecTsa MOBEPKH.
ATTecTanus CpescTB U3MEPEHHS.

7. Tlomstne wmetponoruueckoro obecrnedenus. OpraHu3alMOHHbBIE, HAy4YHbIE U
METOIMYECKHE OCHOBBI METPOJIOTHYECKOTO OOECTICUEHHUSI.

8. Ilponenyps! BbIOOpa PalIMOHAIBHON COBOKYITHOCTH KOHTPOJMPYEMBIX MapaMeTPOB
u cpencts m3Mmepenus. OpraHusauusi U coiepikaHue padoT MO METPOJOTHUECKOMY
COIPOBOKACHUIO M 3KCIEpPTH3E PadoT MO MPOEKTHPOBAHUIO, MOATOTOBKE MPOU3BOICTBA,



MPOU3BOACTBY M 3KCIUTyaTallMM TEXHUYECKUX M3AEIMM U CUCTeM. MeTrpoaorudeckoe
obecrieueHne NCIBITAHUIL.
9. Metponorus B xumuu. [Inanuposanne XuMHYECKOrO SKCIIEPUMEHTA.
10. Cratuctuueckass o0paboTKa pe3yJbTaTOB XUMHUYECKOro aHainm3a. CTaHmapThl
YUCTOTBl XUMUUYECKUX peakTUBOB. CTaHIapTHbIE METO/bI aHAJIH3A.
11. IIpaBoBBIE OCHOBBI METPOJIOrMH U cTaHAapTHU3auuyd. OCHOBHBIE MOJIOXKEHUS 3aKOHA
P® 06 obecnieuenun equacTBa M3MepeHUil. CTPpyKTypa U (PYHKIMU METPOJIOTHYECKON CITYKOBI.
12. TocynapCTBEHHBIH METPOJIOTHUECKUH KOHTPOJdb u Ham3op. Kamubposka wu
cepTH(UKALHA CPENCTB U3MEPEHHSL.
13. CtpykTypa 1 PyHKIUN METPOJOTHIECKOH CITy>KObI MPEANPUATHS, OPraHU3aL1H,
YUPEKAECHUS, SIBIIIOIIHUECS FOPUINIYECKUMHU

Ilepeuenn sonpocoe 01s 3auema

1. IlpeaMer aHanuTU4UeCKOM xXuMUU. Buapl aHamu3a: UW30TOMHBINA, BJIEMEHTHBIH,
(YHKUMOHANBHBIN, CTPYKTYPHBIA, MOJNEKYJSAPHBIH, (a3oBbld. XuUMHUYECKHe, (PUIUKO-
XUMHYECKHE, (PU3NIECKHE METOIbI aHAIN3A.

2. OCHOBHbIE METPOJIOTMUECKHE TOHTHSI U NTPEICTaBICHMUSI.

3. OcCHOBHBIE CTaAMM XUMHYECKOTO aHajn3a. BeiOop Meroma aHajm3a M COCTaBJICHHE CXEM
aHanu3a. OCHOBHbIE XapaKTEPUCTUKU METOA aHajIM3a. MPaBUIBHOCTH M BOCIPOU3BOAUMOCTD,
K03 (PHULIMEHT YyBCTBUTENHLHOCTH, TpeneNn OOHAPYKEHUs, HIDKHSAS W BEPXHSS TPAHULIBI
ONpeaesieMbIX COAEPKAHUMN.

4. AHamuTudeckuii curHanm U nomexu. Msmepenne. OObeM nHPOpMALMM B aHAIUTHYECKOM
curHane. I'pagyupoBounslii rpadguk. CriocoObI OLIEHKH MPaBHIBHOCTH.

5. Krnaccudukanmst norpemnocteii anamuza. CucremMaTiueckue M CiydaliHble MOTPELIHOCTH.
IlorpemHocTH OTAENBHBIX CTAAUN XUMUYECKOTO aHAIU3A.

6. IlpencraButenpHOCTh TPOOBL, mMpoda m oOBeKT aHanmu3a, nmpoda u meroxn aHanmza. OTdop
npod.

7. IIpobomoaroroska.

8. XHMMHUYECKOE paBHOBECHE B peajbHBbIX cucTemax. PaKkTOphl, BIMAKOIIME Ha PAaBHOBECHE B
peanpHbIX cucTeMax. MoOHHas cuia pacTBopa. AKTUBHOCTh U KO3(QHUIMEHTHI aKTHBHOCTH
HMOHOB.

9. CxopocTh peakiuii B XUMHU4eCKOM aHanu3e. PakTopsbl, BIUSIOLINE HA CKOPOCTb.

10. KucnotHo-ocHOBHbIe peakiuu. KOHCTaHTa KUCIOTHOCTH U OCHOBHOCTU. KuCHOTHBIE M
OCHOBHBIE CBONCTBa pacTsopureneid. Koncranra asronporonusa. MlonHoe npousseneHne BOLL.
BonoponHslil nokasarens. BiausHue npupoabl paCTBOPUTENS HA CUITY KUCJIOTBI U OCHOBAHUS.

11. Bpruaucnenuss pH pacTBOpOB CHIIBHBIX M CJIa0BIX KHUCJIOT U OCHOBAHMH, MHOTOOCHOBHBIX
KHCJIOT M OCHOBAHUH, CMECH KHCIOT U CMECH OCHOBaHUH, amdonutoB. KHCIOTHO-OCHOBHOE
PaBHOBECHE B MHOT'OKOMIIOHEHTHBIX CUCTEMAX.

12. Bydepnbie pactBopsl u ux coiicTBa. Pacuer pH OydepHrix pacrBopos. bydepHast eMmkocTs.
Tumnb! Oy(epHbIX CUCTEM, HX HA3HAYCHHUE B aHAJIH3E.

13. T'mpponmus coneil. B3aumMocBs3b MeXAy KOHLIEHTPAaLMEHd, CTENEHbH) M KOHCTaHTOU
runponusa. Beruncnenuss pH pactBopoB coseil, noasepraromuxcss ruaponausy. HMcenonszosanue
peakuuii THAPOIN3a B XUMUYECKOM aHAJIN3e.

14,  Peakuuu komimiekcooOpazoBaHusi. PaBHOBecHsT peakuuid KOMILIEKCOOOpa3OBaHUSI.
KoHCTaHTBl yCTOWYUBOCTH (CTyNEHUYaThIe B O0IIHe).

15. Baxnelllue OpPraHMYECKUE pEAreHThl, NPUMEHSEMble B aHalu3e U1 pa3leeHus,
OOHapy KeHHsI, OTIPENEICHNS] HOHOB METAJUIOB, JJIsI MACKUPOBAHMS U IEMACKHUPOBAHMSL.



16.  OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH. JJIEKTPONHBIA TMOTCHIHAN. Y PaBHCHHE
Heprcra. Ctanmaptablil ¥ GOpMaNbHBIA TOTEHIIHAIBI.

17. HanpaBieHue peakUuMud OKHUCJICHUS M BOCCTAHOBJICHWS. DaKTOpbl, BIMSIOIIHE Ha
HANpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuii (pH, komruiekcooOpasoBaHue,
o0pazoBaHHE MAaJIOPACTBOPHMBIX coennHeHHH). OCHOBHbIE HEOPTaHMYECKHE W OPTaHUYECKHE
OKHUCJIUTENH U BOCCTAHOBUTEIIH, IPUMEHSIEMBIE B AHAIU3E.

18. Peakumm ocaxnenus. PaBHOBecus B cucteme ocanok-pactsop. Ilpoussenenue
PacTBOPUMOCTH.

19. 3amaunm u BBIOOp Meroma OOHapyXeHHs H uAeHTH(HuKauuu. YyBCTBUTENBHOCTD
AHAIMTUYECKUX pPEaKUuil, crmocoObl ee BbIpakeHus. M30uparenpbHOCTh W CEHU(UYIHOCTD
peakuuii. [ pynnoBeie U 4aCTHBIE PEAKLIUH.

20. CucreMpl KaueCTBEHHOIO aHaJHM3a KATHOHOB: KHCJOTHO-INEJOYHAs, Cyib(umHasi,
amMmuavdHO-(pocdarnas. I'pynnoBbie peareHTsI.

21. OcHOBHbIE METOABI Pa3[eNeHUs] U KOHLEHTPUPOBAHUS, MX BBIOOP U OueHKa. KOHCTaHTHI
pactipenenenusi. Koaddumnument pacnpenenenns. CreneHb uspiedeHus. PakTop pasgesneHus.
KoadpdunmeHT KOHIEHTPUPOBAHHSL.

22. Okcrpakuusa. 3akoH pacnpeneienus. CkopocTh 3kcTpakiuu. CriocoObl OCYIIECTBIICHUS
SKCTPaKLUU.

23. Xpowmarorpadpusa. OcHOBHble HpUHLMNBI MeToaa. Knmaccudukanms xpomarorpaduueckux
MeTonoB. CrIocOOBI Oy YeHHST XPOMATOTPAMM.

24.  KonHuenuuss TEOpPETHYECKUX Tapenok, ee Hexgoctatku. KuHernueckas Teopus
xpomatorpadum.

25. Bumer xpomarorpagpuu. TazoBas xpomarorpadms. JKUIKOCTHast — KOJOHYATAas
xpomarorpadus. IlnockocTras xpomarorpadus.

26. CyuHOCTh TpPaBUMETPUYECKOTO AaHaJIM3a W TPAHULBI €ro NPUMEHUMOCTH. Bennmunaa
HaBeckn. Tpeboammss Kk ocaxmaemoil ¢opme. TpeGoBaHHs K TpaBUMeTpHUECKOW (opme.
H3meHeHMs cocTaBa OCa/iKa MPH BBICYIIMBAHUY U MTPOKAIUBaHUU. | paBuMeTpuueckuii GpaxTop.
27. Cnocobbl oTaeneHusi ocagka oT pactBopa. lIpomeiBanme ocanka. Ilpumenenue
rPaBUMETPUUYECKOr0 METO/Ia AHAIN3A.

28. Ocanku U UX CBOMCTBA. 3aBUCUMOCTb CTPYKTYPbI OCaJika OT €ro MHAMBUyaJIbHbIX CBOMCTB
U YCIOBUH OCAKACHMS. YCIIOBUS TONYYEHHs KPHUCTALUTMYECKUX U aMOP(HBIX OCAJKOB.
Knaccugukanusi pa3mTudHbIX BUIOB COOCAKACHMUS (aACOpOLHs, OKKITIO3Us, n3oMopdu3m u mp.).
29. CywHOCTh THUTPUMETPHH. BHIBI TUTPUMETPUYECKHX ONpEAETICHUN: MpsMoe U oOpaTHOe
TUTPOBAHHE, OINpPENEICHHE IO 3aMEUIeHHI0. 1pe0OBaHUs, NPEABABISEMbIE K PEAKIHH B
TUTPUMETPUUECKOM aHanm3e. Kinaccupukanus TUTPUMETPUIECKHX METOAOB IO THUITY PEaKLHH U
O CMOCOOY BBITIOJTHEHHSI.

30. CmocoObl BeIpaKeHHsI KOHLEHTPALMH PacTBOPOB B TUTPUMETPUHU. DKBUBAJIECHT. MosipHas
Macca OSkBuUBaJeHTa. MomsipHas koHueHTpauus. CraHgapTHble pacTBopbl. IlepBuuHbIE
CTaHOapThl, TpeOOBaHMs, peAbsBIsieMble K HUM. PukcaHanbl. BTopuyuHbIe CTAHAAPTHL

31. Kpusble TuTpoBaHus U uX BHABI (S-0OpasHble, nuHeliHble). Ckauok THTpoBaHUs. Touka
SKBUBAJIEHTHOCTU U KOHEUHas TOUKa TUTpoBaHus. [lorpemHoctu THTpOBaHUs.

32. KucnoTHo-OCHOBHOE TUTPOBaHME. ALMANMETPUS U ankanauMeTpust. Touka HEHTPaJIbHOCTU U
KOHeuHass To4yka TuTtpoBaHus. Kpusble TuTpoBaHus. PakTopbl, BIMSIOLINE HA CKAvOK
TUTPOBAHUSI.

33. CmocoObl OOHapykeHHsl TOYKH SKBHUBAJIEHTHOCTH. KHCIOTHO-OCHOBHBIE WHAMKATOPHI.
HnTepBan nepexona naankaropa. Beibop naankaropa. OmmOKku THTPOBAHUS.

34. KowmiekcoMeTpu4eckoe THUTPOBaHHE. TeOopeTHdYecKue OCHOBBI KOMILIEKCOMETPHH.
OTUNeHANAMUHTETPAYKCYCHAasl Kuciota U ee nauHatpuenas conb (DJ{TA) kak peareHTbl B
KOMIUIEKCOHOMETPHU. Kpusble  TuTpOBaHMA B KOMIUIEKCOHOMETPHH. Criocobb1
KOMILJIEKCOHOMETPHYECKOTO TUTPOBAHUS: NPSIMOE, OOPaTHOE, BHITECHUTENIbHOE, KOCBEHHOE.



35. Cnocobbl ompeneneHust KOHEUHOW TOYKHM TUTPOBAHUS B  KOMIUIEKCOHOMETPHHL.
MeTamonHIuKaToOpsl U TPeOOBaHUs, MpeabsBIsieMble K HUM. BakHeinmne yHUBepCalbHbIE U
cneundpuyeckne MetautonHanKaTopsl. Poib pH B kommexkcomerpun. OumOKu TUTPOBAHMUS.

36. OKHCIHTENbHO-BOCCTAHOBUTENBbHOE TUTpOBaHUe. KpuBble TUTPOBaHMS B PENOKCUMETPHH.
@akTopbl, BAMAIOLIME HA XapakTep KPUBBIX TUTPOBAHMSA.  KOMIUIEKCOOOpPa3OBaHMUE,
KOHLIEHTpaLusi HOHOB BOAOPO/a, HOHHAS CUIIA.

37. CriocoObl  OOHapyxeHHst KOHIA  TUTpoBaHusA.  WHamkartopbl.  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE HHAMKATOPbL. Omubku TuTpoBaHus. IIpakTHyeckoe MpPHUMEHEHHE
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.

38. Ilepmanranaromerpus. JJuxpomaromerpus. Mogomerpus. Onpenenenyue HeOpraHU4eCkUx U
OPraHUYE€CKUX COCIUHEHUI.

39. OcanutenpbHoe TUTpoBaHue. KpuBble TUTPOBAHMS B OCATUTENILHOM THTPOBaHUU. CrIOCOOBI
OOHapy’KeHHsI KOHEYHOH TOYKM TUTpoBaHus (Merombl Mopa, @ombrapna, Pasuca). Ommndku
TUTPOBaHUsA. ApreHToMeTpusi. MepKypomeTpusi.

40. Kunernueckue METObI aHAIH3A.

41. OOmast  xapakTepucTHKa W  KJIacCHPUKAIMA  BJICKTPOXUMHYECKHMX  METOIOB.
DnexTpoxumMHuueckass uenb (s4eliku). WHANKATOPHBIA SJIEKTPOX M 3JIEKTPOA CpPaBHEHMSL
UyBCTBUTEIBHOCTD U CEIEKTUBHOCTD 3JIEKTPOXUMHUYECKUX METOMOB.

42. lIpsamas norenuuomerpusi. Monomerpus u pH-meTpus, UX npakTU4ecKoe NPUMEHEHHUE.

43. llorenuuomerpudeckoe TUTpoBaHue. lIpakTuyeckoe npumMeHeHne METOA.

44. KyJ1O0HOMETPUYECKUE U 3JIEKTPOrpaBUMETPUUYECKHE METOABI AHAIN3A.

45. Bonsramnepomerpusi. Knaccuduxanums BOJIETAMIIEPOMETPUUECKUX METOLOB.
Teopernyeckue OCHOBBI M NPAKTUYECKOE MNPUMEHEHHE BOJBTAMIIEPOMETPUUECKUX METOMOB.
AMniepoMeTpuyecKoe TUTPOBAHHUE.

46. IlpsiMas U KOCBEHHass KOHIYKTOMETpHUs (KOHIYKTOMETpUUECKOoe TuTpoBaHue). Kpusble
KOHAYKTOMETPUYECKOrO TUTPOBAHMUsI, UX TUIBL [IpakTHueckoe NpUMEHEHNE METOAA.

47. TeopeTudyeckne OCHOBBI M KJIacCH(PHUKAIUs CIEKTPOCKOITMUECKUX METOIOB aHATN3A.

48. CnektpodoToMeTpHUECKUi METO aHaN3a (CeKTPOoPoTOMETPHS).

49. MonekynspHas JFOMUHECLIEHTHAsA CIEKTPOCKOIHUS.

50. Metonpl  BblieNeHUs, pasfeNeHus U KOHLeHTpupoBaHus. OJHOCTyNEeHUYaTble U
MHOTOCTyIIeHUYaThle TMpouecchl paspeneHus. Koncrantel pacnpenenenus. Kosdduument
pactipenenenus. Crenenp u3snedeHus. Pakrop pasnenenus. KoaguumeHT KOHIEHTpUpPOBaHUSI.
51. Merogs! skctpakuuu. Teoperndeckue ocHOBBI MeTONOB. [Ipumenenue.

52. MeTonpl OCaKAEHUS U COOCAXKACHHUS.

Kpumepuu OUEHKU omeemd HA 3aieme

Ouenka Kputepuu orBera

3aureHo I'myOokoe m xopoiee 3HaAHHE W MOHUMAaHHUE MPEAMETa, B TOM UHUCIE
TEPMUHOJIOTUH u OCHOBHBIX MIOHSITHIA; TEOPETHYECKIX
3aKOHOMEPHOCTEH; (akTUIeCKUX JAHHBIX; OOCTOSITeNTbHBIH,

JIOTHYECKUI U TPAaMOTHBIN OTBET BO BpeMsi C/lauM 3a4eTa; yebHbIH BeC
omHOOK MPU KOHTPOJILHOM TECTUPOBAaHUH — He Oonee 50%.

He3auTteno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKIX
3aKOHOMEPHOCTEH, (haKTHUECKUX TaHHBIX, OITHOOYHBII OTBET Ha
3a4eTe; YAeIbHBIN BEC OTUOOK MPYU KOHTPOJIbHOM TECTHPOBAHUH —
oosee 50%.
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Mumkua U.@. Metponorusi, cTaHAapTU3aUUs U YIpaBlieHHe KadyeCcTBOM: YUeOHUK st
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M.: Jloroc, 1999.
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HznarensctBo cTaHaapTos,1984. 112 c.
IMMocteun E.A. Ouepku ucropuu pycckoil merponorun XIX - Hauano XX Beka.- M.:

HznarensctBo ctangaptos, 1990. 280 c.
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Cnpasounuk. M.: DHeproaromuszaar, 1990. 176 c.
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HznarensctBo cTaHnapTos, 1995. 248 c.

OcHoBHble TepMuHBI B obnactu merpojiorun: Cnosapb-cnipaBounuk / Ilog pex. HO.B.
Tapbeesa. M.: M3natenbcTBO cTangapTos, 1989. 113 c.

OCHOBBI METPOJIOTUH | 3JIEKTPUUEcKre m3MepeHus: Y 4yeOHuk ans By3os/ Ilox pen. EM.
Hymuna. JI.: Dueproatomusaar, 1987. 480 c.

Xo¢pman /. Texnuka uzmepeHuit u obecrieuenne kauecrsa. M.: DHeproatomusaar, 1983.
472 c.

OcHosbl cranmaptusanuu / [log pen. B.B. Tkauenko.- M.: M3naTeinbCTBO CTaHOAPTOB,
1986. 328 c.

Pabunosuu C.I'. Ilorpemnoctu uzmepenuit. JI.: Dueprus, 1978. 262c¢.

Axnazaposa C.JI., Kadapos B.B. OnTummszanus 3KCriepiMeHTa B XUMHH H XUMHUYECKOM
TexHosoruu. M.: Beicmas mkona, 1978. 319 c. (54(078)/A95).

byfiramm II., Kysemun HM., Jleiicthep JI. OOecneueHne xadecTBa pe3ysIbTAaTOB
xumudeckoro ananusa. M.: Hayka, 1993. 168 c.

Hepdbdens K. Cratuctrka B anamuTudeckoi xumun. M.: Mup, 1994, 268 c.



19. 3emenbmaH M.A. MeTponOrnyeckme 0CHOBbI TEXHUYECKNX U3MepeHuid. M.: 130aTensCcTBO
cTaHgapTtos, 1991. 288 c.

20. KatemaH I'., Muitnepc @®.B. KOHTPO/Mb KayecTBa XMMMYECKOro aHanmza. YensbuHck:
MeTannyprus, 1989. 447 c.

21. TnoTtposckuii A. Teopusi U3MePeHNIA ans UHXeHepos. M.: Mup, 1990. 336 c.

22. Peiix H.H.,, TynuueHkos A.A., LUeintnmH B.I. MeTponornyeckoe obecneveHune

npoussoactea/ Mo pes. J1.K. Ncaesa. M.: N3gaTensCcTBo cTaHAapTos, 1987. 248 c.

9.3. NHTepeHeT-pecypchbl

http://fizrast w/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hay4Has anekTpoHHas 6ubnmnoteka

http://elibrary.ru/default.asp Poccuiickas HalmoHabHas 61bnnoTeka

http://primo.nir.,ru http://nbmgu.ru3neKTpoHHaa  6ubnuoteka  Poccuiickoin
rocyapCTBeHHON 61MBIMOTEKN

9.4. TporpammMHoe obecrieveHme

YHuBepcuteT obecrieyeH HeobXOAUMbIM  KOMIMIEKTOM  JIMLEH3MOHHOTO 1 CBOOGOAHO
pacnpocTpaHsemMoro NporpaMMHOro 06ecneyeHmns, B TOM YMC/ie OTEUECTBEHHOIO NPOV3BOACTBA.

Kaxxablil 00yyatoLwmiics B TedeHre BCEro nepuoga obyveHns obecneyeH MHAMBUAYaAIbHBIM
HEOrpaHMYeHHbIM  AOCTYNOM K 3MEKTPOHHON  MH(OPMaLMOHHO-00pa3oBaTeNbHOM  cpefe
yHMBEpCUTETa M3 JIO60M TOYKM, B KOTOPOM WMeeTCs [OCTyn K  MH(opMaLMOHHO-
TENEKOMMYHWKALMOHHON ceTu «/HTepHET» KaK Ha TEPPUTOPUM YHMUBEPCUTETA, TaK W BHE €e.

YHuBepcuteT 06ecneyeH CreayloWUM  KOMIMIEKTOM  IMLEH3VOHHOMO  NPOrpaMmMHOro

obecrneyeHus.
1. JINueH3MOHHOe NporpammHoe obecneyeHue, Ucnosnb3yemoe B IHITY

1.1 .Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.MporpaMmMHbIin Komniekc MMWC “BusyanbHas Ctyaus TectuposaHus”

1.4. AHTnBupycHoe MO Eset Nod32

1.5.CnpaBoyHo-npaBoBasd cuctema “KoHcynbTaHT”

1.6. CnpaBoyHo-npasoBad cucrtema “I"apaHT”

Hapsgy ¢ TpaAULUMOHHBIMX U3AaHUAMM MarucTpaHTbl U COTPYAHUKN MMEKT BO3MOXHOCTb
MONb30BaThCA 3/1EKTPOHHLIMMU MOHOTEKCTOBLIMI 6a3aMu AaHHbIX:

Tabnuua 9.1.
Ha3saHue pecypca Ccblinka/goctyn
OnekTpoHHasa 6ubnMoTeKa OHNalH «EAMHOE OKHO K http://window.edu.ru

06pa3oBare/ibHbIM pecypcam»


http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru3neKTpoHHaa
http://window.edu.ru

«Ob6pasoBaTe/bHbIN pecypc Poccums» http://school-collection.edu.ru

depaepanbHbI 06pa3oBaTe/bHbIA NOPTaN: YUpPEeXXAeHNs, http://www.edu.ru -
nporpamMmbl, ctaHaapTsl, BY3bl, TecTol EI3, TMA
PepfepaibHbIN LEeHTp NH(OPMaLNOHHO- http://fcior.edu.ru -

obpasoBaTesnbHbIX pecypcos (PLIOP)
3bC "KOHCYNbTAHT CTYOEHTA". 2neKkTpoHHas http://polpred.com/news
B1bMoTeKa TEXHUYECKOTO BY3a

N3patensCTtBO  «JlaHb».  DNEKTPOHHO-6MB6IMOTEUHASs http://www.studentlibrarv.ru -
cucTema
Pycckasa BupTyanbHas bmbnmnoteka http://rvb.ru -
N3naTenbCTBO  «JlaHb».  QNEKTPOHHO-O6MG/IMOTEYHAS http://e.lanbook.com -
cuctema
ExXeHefleNbHUK Hayku 1 o6pasoBaHus HOra Poccumn http://old.rsue ru/Academv/Arc
«AKagemus» hives/Index.htm
Hay4Has anekTpoHHas 6ubnunoteka «e-Library» http://elibrarv.ru/defaultx.asp -
ANeKTPoHHO-6MbmnoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
ANeKTPOHHO-CNPaBoYHas cMcTeMa AOKYMEHTOB B cliepe http://www.informio.ru
06pa3oBaHUs «HHopMMo»
WH(popmaumnoHHo-npaBoBas  cuctema «KOHCY/bTaHT- CeTteBad Bepcus, LOCTYMHa CO
Mnac» BCEX KOMNbIOTEPOB B
KopnopaTtueHoi cetn HITY
MHhopmaumoHHo-npasBoBas cuctema «IrapaHT» CeTeBas Bepcus, [LOCTYMHa co
BCEX KOMNbIOTEPOB B
KopnopaTusHon cetn VIHITY
ANeKTPOHHO-6MBNMoTEYHas cucTema «HOpanT» https://www.biblio-online.ru

10. MATEPNAJIbHO - TEXHNYECKOE OBECIEYHEHWE
ANCUNNNINHDBI

Vmetolasica maTepuanbHO-TEXHMYECKast 6a3a yHMBepcuTeTa 0bGecneunBaeT KadeCTBEHHOE
NpoBefeHne TEOPETUYECKNX N MPAKTUYECKNX 3aHATUIA:

NpoBeAeHNe NeKUWii - annapaTypoii 4na AeMOHCTpaLMM UANOCTPATMBHOIO MaTepuana;

ayUTOPVIO ANA CEMUHAPCKUX 3aHATWIA;

NPOEKLMOHHOe 060pYyL0BaHNE U KOMIBIOTEP.

MepeyeHb HEOOXOAMMBIX TEXHUYECKUX CPeACTB 00Y4YeHWsi, MCMO/b3yeMbIX B Y4eOHOM
npouecce Ans 0CBOEHMSA AUCUMNANHBI «OCHOBHbIE METO/b! XMMUYECKOTO aHann3ax:

e KOMMbIOTEPHOE N MyNbTUMEANIAHOE 060PYA0BaHME;

e BWIEO- M ayaVOBU3ya/bHbIE CPEACcTBA 06YUEHUS 1 [Ip.

1. BecCbl aHaNUTUYECKME, TEXHUYECKME.

2. CnekTtpodotomeTp CP-46.

3. ®oTokonopnmeTpbl KOK-2, KOK-2MIT.

4. NoHomepbl MN130, SkcnepT, AKBUOH.

5. ATOMHO0-a6COpPOLMOHHBIN crnekTpomeTp «KBaHT Z-OTA» ¢ NPorpaMmmHbIM 06ecrneyeHnem


http://www.edu.ru
http://fcior.edu.ru
http://polpred.com/news
http://www.studentlibrarv.ru
http://rvb.ru
http://e.lanbook.com
http://elibrarv.ru/defaultx.asp
http://www.iprbookshop.ru
http://www.informio.ru
https://www.biblio-online.ru

1 HabOpOM J1am.

6. TazoBwii xpomarorpad «Kpucramm» ¢ JeTeKTopaMH IO  TEIUIOTPOBOJIHOCTH,
JIEKTPOHHOMY 3aXBaTy U KalWUISIPHBIMU KOJIOHKaMHU.

7. O6opynoBaHUe ISl TOHKOCIOWHOM XpoMaTorpaduu.

8. UK-cnexrpomerp.

9. Mepnas nocyna, CTyNKH s IpOOONOATrOTOBKM M3 arara M SIIMBbl, YallKd, TUIJIM W3
IUIATUHBI, KBaplla, CTEKJIOYIJIEPOIa.

10.LenTpudyra.

11. METOANYECKUE YKA3AHUA JJI1 OBYYAIOIIUXCSA
1O OCBOEHUAIO JNCIIMITJIMHBbI

Teopernuecknii Marepuan IUCHUIUIMHBI «MeTposiorus XMMUYECKoro aHainu3. Beioop
METO/IOB aHalu3a» B COOTBETCTBUM C Y4YEOHBIM IUIAHOM H3ydaeTcsi B 1-oM ceMecTpe.
CamocTosTenbHasi BHEayIMTOpHas paboTa MarucCTpaHTOB OOecliedeHa AJIEKTPOHHBIMU y4eOHO-
MeToanYecKuMu pecypcamu (cucrema Moodle), BO3MOXXHOCTBIO OOIIEHUS MarucTpaHTa C
MIPENOAABATENEM IIOCPEACTBOM IEKTPOHHOM MOYTHI, JOCTYNIOM B Internet.

OcCHOBY TeOpeTHUECKON MOArOTOBKU MO JAMCHUUIUIMHE COCTABIISIIOT JIEKLUHU, KOTOPbIE
MIPEJICTABJISIIOTCS  CUCTEMaTH4YEeCKHM B COYETAaHUM C CEMUHApCKUMH U J1abOpaTOPHBIMU
3aHATUSIMH. OCHOBHBIE YYEHHS U BJIAJICHUS] OTPadaThIBAIOTCS M 3aKPEIUISIOTCS Ha CEMUHAPCKUX
U J1a0OpaTOpPHBIX 3aHATHIX. AYAUTOpHbIE 3aHATHA (JIEKIMHM, CEeMHHAaphl U JabopaTOpHbIE
3aHATHSI) OOBETUHEHBI C CAMOCTOSITEIBLHON BHEAYAUTOPHOM pabOTOW MarucTpoB Haj
PEKOMEHAYeMOU JIMTEepaTypoil, a Takke 3aJaHUSIMH, KOTOpble BBIAAET IMpernojaBaTelib U MpHU
MOJArOTOBKE K JJA0OPATOPHBIM 3aHATHUSM.

IIpy wW3y4eHUM AUCUUIUIMHBI MAaruCTpPaHTAMHU MOTYT HCIOJB30BaThCs CIEIYIOLINE
MH(GOPMAIMOHHbIE TEXHOJIOTUU U NHHOBAI[HIOHHBIE METO/IbI:

- DJIGKTPOHHBIA BapuUaHT y4eOHO-METOJUYECKOro KOMIUIEKca (C HCHOJIb30BAHUEM
cucteMbl Moodle);

- peCypChI AMEKTPOHHOU OMOIMOTEYHOM CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJbTHUMEIUITHAS TEXHUKA.

[IpenonaBatesnp, YUTAOMMUI JUCHUIUIMHY, BEIET yYeT HMOCEIIAEMOCTH U OCYLIECTBISET
KOHTPOJIb 32 BBIIIOJHEHUEM CAMOCTOSTENbHON pPaboThl. Tekyluit KOHTPOJb 3aKitoyaeTcss B
MOHUTOPHUHIE BBINOJHEHUS Y4€OHON MpOorpaMMbl AUCLUIUIMHBI HA AyAUTOPHBIX 3aHATUAX U
OLIEHKE Pa0OThl HA MPAKTUYECKUX 3aHATHUSX.



Paboyas mporpamma IUCHUIUIMHBI «METpOJOTHs XMMHUYECKOTO aHalli3a» COCTaBJICHA B
cootBercTBUU C TpeboBaHusmMu PI'OC BO no nanpasienuto noarotoBku 04.04.01.Xummus,
YTBEP)KJICHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickoit denepanuu ot
«13» wmrons 2017r. No 655 .

[Iporpammy cocraBui:

K.X.H., JIOIEHT Kadeapbl XUMUU b.A. TemMupxauosn
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» uronsa 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMYECKHMM COBETOM XUMHUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



Caenenusi 0 nepeyTBep:KIeHUH IPOrPAMMBbI HA OYepeaHOH yueOHbIil rog U
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