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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Heabio kypca «MeTposiorusi XMMHYECKOro aHajn3a. Boioop MeronoB anaamsa»
siBJjisieTcss ()OPMHUPOBAHHE Y CTYJICHTOB CHCTEMY 3HAHUH W HABBIKOB, HEOOXOAMMBIX JIJIS
pelieHns 3a1ad H3MEPEHHHd W METPOJIOTHYECKOTO OOCCIeueHUs] TpH IPOBEICHUHN aHAN3a
XUMHUYECKOTO COCTaBa Pa3JIMYHBIX OOBEKTOB, CIICIOBAHUM CTPOCHUSI U CBOMCTB XUMHUUYECKHUX

BCIICCTB, KOHTPOJIC ITPOLIECCCOB B XUMHUYCCKOM TEXHOJIOTHH.

2. MECTO JUCIMIIJIMHbI B CTPYKTYPE OIIOII BO

Huctunnuna «MeTposioruss XUMUYECKOTO aHainu3a. Bpibop MeETONOB  aHamm3a
OTHOCUTCA K BapHaTHBHOfI qaCTu AOUCLHHUIIIINH IIO0 BI)I60py n SABIACTCA aHBTepHaTHBHOﬁ
muciurnHe «OCHOBHBIE METOJBI aHanmu3a»; u3ydaercs B 1 cemectpe. OCHOBOUM s ee
OCBOCHHSA ABJIAIOTCA 3HAHHW, YMCHUA W HABBIKH, IMOJYYAaCMBIC B IMPOLECCE M3YUCHUA 0a30BBIX
JAUCIUIIIINH: ((H@OpFaHquCKaSI XUMMU, <<OpFaHI/IquKa$[ XHUMMUA, «AHanuTuueckas XUMU,
«Dum3nueckas XUMusD) «PHU3NIECKHe METOAbI UCCIICTOBAHUA.

Taoauna 2.1.

Cesa3p  qucuumiMHbl  «MeTpoJiorusi XHMHYECKOro aHajau3a. Bpioop MeTonoB
aHAJIN3a» C MOC/eAYIOIUMHI JUCHMIVINHAMYA U CPOKH MX U3yYeHHUsI

Kon JucuMiuinHel, cleAylonme 3a  JUCHUIUIMHOMN Cemectp
JUACLIUILINHEI «MeTtposorus XMMHUYECKOTO aHanu3a. Beibop mMeTonoB
aHaJIn3a
b1.B.O/.1 Hctopust u METo10710THU XUMUU 3
b1.B.O.9 CoBpeMEHHbBIE METO/Ibl XUMUYECKOTO aHAJIN3a 4
b1.B.O/I.10 TepMoauHaMuKa pacTBOPOB 4

B pesyabTaTe 0cBOCHHMS JTHCHUIINHBI 00YYAIOLIUIICH J0IKEH

3HATH:
- TEOpPETHUYECKHE OCHOBBI METPOJIOTUM XUMHYECKOTO aHallu3a, IPaBOBbIE OCHOBBI

MCTPOJIOTHUH.



YmMeTn:
- IUIAHUPOBAaTh XUMUYECKUH SKCIEPUMEHT, CTAaTUCTHYECKH O0OpabdaThIBaTh pPE3yIbTAaThI

XUMHWYCCKOI'O aHaJIn3a.

Biaajgers.

- CTaHJApTHBIMU MCTOJaMH aHaInu3a.

3. KOMIIETEHIIMHU OBYYAIOLIETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHHUIIJIMHBI

[Ipouecc w3ydeHHs [AUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE HIIEMEHTOB
cnenyromux komnereHuud B coorBerctBuM ¢ PI'OC BO wu OIIOII BO no panHOMY

HaIpaBJICHUIO IMMTOATOTOBKH:

a) yHuBepcaidbHbIX (YK) — YK-3
0) oomenpodeccuonanbubix (OIIK) — OIIK-1;
0) mnpodeccnonaabubix (IK) - TK-2.
Tadauua 3.1.

Marpuna cBsI3M KoOMIIeTeHIH i, popMUpPYyeMBbIX HA OCHOBE M3YYeHH S THCIUIIIHHbI
«OCHOBHBbIE METO/Ibl AaHAJIN32)», C BpeMeHHBIMH 3TallaMHi OCBOEHUS ee CO/IeP:KaAHUA

Konapr Kommerenus Cemectp
KOMITETEHIIH U3y4YEHUs
(DProc)
YK-3 Crioco0eH OpraHuM3oBBIBaTh M PYKOBOJUTH PabOTOM KOMaHpbI, 1

BLIpa6aTLIBa$[ KOMaHIHYIO CTpaTeruro JJIA JOCTHIKCHUA
MOCTaBJICHHON LIeIIN

OIIK-1 CriocoOeH BBINOJHATH KOMILJIEKCHBIE AKCIIEPUMEHTAIbHBIE U 1
pacyeTHO-TEOPETHUUYECKUE HCCIe0BaHUs B M30paHHON oOnactu
XMMHU MM CMEXKHBIX HayK C HCIOJIb30BAaHHUEM COBPEMEHHBIX
npubopoB, MporpaMMHOro obOecriedeHuss U 0a3  JaHHBIX
po(eCcCHOHATBLHOTO Ha3HAYCHUS

[1K-2 Cnocoben IIPOBOJUTH NaTeHTHO-UH()OPMALIMOHHBIE 1
UCCIIeI0BaHMsI B BBIOPaHHOM 001aCTH XMMHMHU WIIM CMEXHBIX HayK




4. OF’bEM JUCIHUILIAHBI U BUAbI YYEEHON PABOTHI

Tabumua 4.1.
Bua yueOHo# paGoThl Bcero 1
4acos cemecTp
OO6mast Tpy10€MKOCTh TUCITUTUTMHBI 72 72
AyIUTOpHBIE 3aHIATUS 48 48
Jlexuun 24 24
JlaGopaTopHble 3aHATUS 24 24
CamocrosTensHas paboTa CTy/IEHTOB 24 24

5. COAEP)KAHUME JTUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JIEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX NJIX ACTPOHOMHNYECKUX YACOB U BU1IOB YYEBHbIX

3AHATUNA
Tabauua S.1.
CTpykTypa H coaepkaHHe IMCUHILTHHbBI
Ne Pasznen Buabl yueOHo# padoThl, BKJIKOYAS Dopmbl
n/ CAMOCTOSITEJIbHYIO Pa0oTy CTYI€HTOB | TeKyLlero
AUCHMILINHBI
o H TPYJA0EMKOCTb (B Yacax) KOHTPOJISA
Jlexiun ITpaxTh- CPC yenesaem
E-‘ YECKHUE 3aHATHS ocTH (110
3 HeJeJsIM
=z ceMecTpa)
(5]
®opma
MPOMeEKY
TOYHOI0
KOHTPOJIsA
1. Bgenenue B| 1 4 4 4 KonTtpois
METPOJIOTUIO H6aﬂ
paborta
2. Teopernueckue 4 4 4
OCHOBBI METPOJIOTUH Ne 1
3. HpHKJ‘[aHHaS{ 1 6 6 6 KOHTpOJ‘IB
METPOJIOT U H6aﬂ
4. Merposorus B xumun. | 1 6 6 6 pabora
ObGecrieyeHne  KauyecTBa




pe3yJIbTaTOB XUMUUYECKOTO No 2
aHaJIn3a.
S. [IpaBOBEIE ~ OCHOBEI 4 4 4
METPOJIOTUU u Tecr
CTaHJapTU3aIuU
Hroro: 24 24 24
Tab6aunua 5.2.

KOHerTI/I3aHHﬂ PE3yJbTaTOB 0CBOCHUA TUCHUIIJIUMHBI

YK-3 Cnocoben opzanuzoevieamv u pyKkoeooums padomoii KomManowl, eblpadamvleéas
KOMAHOHYI0 cmpame2uio 01 00CHUMiCeHUs NOCMAae1eHHON yeau

3HaTh: METOJIbl, IPUEMBI Op-
raHu3aluy Ipolecca ympas-
JIEHUSl, OCHOBBI TICHXOJIOTUU
B3aMMOOTHOILIEHUH, CTPYKTYPY
MOTHBAllUM U TICUXU-YECKON
perynsuuu TOBEACHUS Yelo-
BEKa, €r0 JCSATEIbHOCTH.

Ymerb: pyKOBOIUTH KOJI-
JIEKTUBOM, pEaIu30BbIBATh
Ha  TpaKkTHUKe  IpaBuia
obmenusi B mpodeccro-
HaJIbHOM KOJUIEKTHBE, CIIe-
JOBaTh 3TUYECKUM U Tpa-
BOBBIM HOpPMaM IMOBEACHUS

Baagerb: opraHu3anMoOHHO-
VIPaBJICHYCCKUMH  HaBBIKA-
MU, CIIOc00aMHu M TpHeMaMHu
TICUXOJIOTHYECKOTO  B3aUMO-
JCHCTBUS C IPYTUMHU JIFOIbMH
B IpodeccuOHANbHON Jes-
TENHHOCTH, CIIOCOOHOCTBIO K
COLIMAJILHON aJarTallui.

OIIK-1 Cnocoben ebinoanAmMb

npo«[)eccuoua./lbnozo HA3HA4YeHUA

KOMNJEKCHble IKCnepumenmadaiabHble U pACUEMHO-
meopemuuecKkue UCCNIE006AHUA 6 u36parmoﬁ oonacmu Xumuu Ui CMeNCHbIX HaykK ¢
UCno/ib3o6anueém cCOBpeMEeHHbIX npuﬁopoe, npocpamMmHoOzco obecneuenus u 60a3 OAHHBIX

3HaTB: COBpPEMEHHOE 000pYy-
JOBaHKE, MPOrpaMMHOE obec-
MEYCHHUE U MPOPECCHOHATBHBIC
0a3bpl JTAHHBIX IS PEIICHHS
3a7ay B M30paHHOUN oOmacTu
XUMHUH

YMeTb: HCIIOIB30BaTh COB-
pEMEHHBIC PacyeTHBIC METO-
Ibl JUIA pElIeHUs 3a7ad B
007aCTH XUMHH

Baagerb: meToaukamu 1I0-
Jy4eHUs W XapaKTepU3aluu
BEILIECTB M MAaTEpPUaJIOB IS
pemieHus:  mpodeccroHab-
HBIX 3aJa4

IIK-2 Cnocoben npogodums namenmho-uH@hopmayuonHnvle

oonacmu XumMuu uan CMe)NCcHbIX

HAyK

Uccie006anus 6 6blOPAHHOIU

3HaTh: mareHTHO-uH(pOpMa-
[MOHHBbIE 0a3bl JAHHBIX IO
COBPEMEHHBIM HAHOTEXHO-
JIOTUSIM U HaHOMaTepHuaaam

YMeTb: NPOBOAUTH IOMCK
CIIeUaIM3UPOBAHHON  WH-
dopmMarun B TATEHTHO-
UHPOpPMALMOHHBIX  0a3zax
JAHHBIX TI0 COBPEMEHHBIM
HaHOTEXHOJIOTHSIM M HaHO-
MmaTepuanam

Baaaers: HaBpIKaMH aHaIH3a
U 00001IeHHUS PE3YyIbTaTOB
MOMCKA  CICIHAIN3HPOBAH-
HOH MHGpOpMaIUM U TMaTEHT-
HO-UH(OPMAIIMOHHBIX 0a3ax
M0 COBPEMEHHBIM HAHOTEX-
HOJIOTUSM ¥ HaHOMaTepHa-
J1aM




Conepmalme JAUCHHUIIIIMHBI

Tema 1. BBeieHue B MeTPOJIOTHIO.

Omnpenenenne MeTpOJOrMM Kak Hayku. HaydHble W npuKiIagHble 3aJadud METPOJIOTHUH.
KpaTtkuii ucropuueckuil ouepK pa3BUTHsSI METPOJIOIMM. 3HAYEHHE METPOJIOTMH B Pa3BUTUHU
HAayKH{, TEXHUKU U IIPOU3BOJICTBA.

Tema 2. TeopeTuquRne OCHOBBI METPOJIOTUH.

OCHOBHBIE IIOHATHUA, CBA3aHHBIE C oObeKTaMu HU3MCEPCHUA: CBOfICTBO, BEINYHKHA,
KOJIMYCCTBCHHBIC W KAYCCTBCHHBIC IIPOSABIICHUSA CBOICTB OOBEKTOB MaTCpruaJIbHOIO MHUpaA.
[lkana n3mMepeHus: Kak MoJieidb OTOOpa)KEHUs MPOSIBICHUS CBOMCTB MaTepUaIbHBbIX 0ObEKTOB U
OTHOIIIEHUI MCXKIY HUMMU. BI/II[I)I IKaja I/I3M€pCHI/II\/’II HAaNMMCHOBAaHUs, TOPAJAKa, HHTCPBAJIOB U
otHomeHni. OCHOBHEIE IMOHATHA, CBA3AHHBIC CO CpCACTBAMHU HSMepeHHﬁ: CTAaTHYCCKUEC "
JUHAMHUYCCKHUE MOJCIIU aHAJIOTOBBIX M III/I(i)pOBI)IX CpCACTB U3MCPCHMUAL. OCHOBHBIE UCTOYHUKNA
norpemHocTeil. CTpykTypHas cxema U3MepeHus U GOpPMUPOBAHUS OTPEIIHOCTH.

IImaHbl KOHTPOJIA 110 KAa4YCCTBCHHOMY HW KOJUYCCTBCHHOMY IIPU3HAKY. Iloustue
MHOTOKPAaTHOTO H3MEpeHHUs. AJITOpUTMBI 00pabOTKM MHOTOKPATHBIX HM3MEpPEHUM i ciydas,
Korjga wH3MEpdeMas BCIWMYHMHA MNPEACTABIISCTCA MaTeMaTHIECKON MOJCJIBKO B q)opMe
0606menHoro psna dypre. OOpaboTka KOCBEHHBIX WM3MepeHHi. ToudeuHas W WHTEpBaIbHAS
OIIEHKA pe3ysibTaTa 00pabOTKH MHOTOKPATHBIX H3MEPEHUH.

Tema 3. [Ipukiiagnast MeTpoJIOrHsl.

OcHOBHBIE 3aJjaud TPUKIATHON METPOJIOTHUHU: SKCIIEpUMEHTAlIbHAs OIICHKAa KayecTBa
pe3ynbTaTOB M3MEPEHUH, MpoBepKa U KaIUOpOBKa CpEICTB HM3MEPEHHs, YCTaHOBIICHUE
panmoHanbHOW HOMeHkiatypel CH, pa3paboTka wu aTTecTalusi METOAWK BBITIOJHEHUS
W3MEPEHHI, METPOJIOTHYECKAs] SKCIEePTH3a HOPMATHBHO-TEXHUYECKOH, KOHCTPYKTOPCKOW U
TEXHOJIOTHYECKOM JJOKYMEHTAIINH, METPOJIOTHUYECKOe 0OecrieueHre MPOn3BOICTBA, UCTIBITAHUN U
AKCIUTyaTallMM TEXHUYECKUX u3nenui u 1.1. [loBepka cpencts usmepenus. ['ocyaapcTBeHHbIE 1
JIOKaJNbHbIE CXEMbl TMOBEPKU. TeopeThdyeckhe OCHOBBI TOBEpKU. METOAMKH TMOBEpKH.
[Tokazarenu kauecTBa MOBEpKH. ATTecTalus CpeAcTB usMepeHus. [loHaTre MeTposIoruueckoro
obecnieuenus. OpraHuzalllOHHBIE, HaydHble M METOJWYECKHE OCHOBBI METPOJIOTUYECKOTO
obecneuenusa. Ilpoueaypsl BbIOOpa  palMOHAIBHOW  COBOKYHHOCTH  KOHTPOJHPYEMBIX
MapaMeTpoB U cpencTB u3MepeHus. Opranuzanus U cojaep:kaHue paboT 1Mo METPOJIOTUYECKOMY
COMPOBOXKICHUIO W OKCIepTH3e paboT MO0 MPOEKTUPOBAHHIO, IMOATOTOBKE IPOU3BOJICTBA,
MPOU3BOJICTBY U OKCIUIyaTallUM TEXHUYECKUX M3ACTUNd H cucteM. MeTrpojoruieckoe
obecrieueHre NCIBITAHUH.

Tema 4. Metposorust B xumun. O0ecreyeHne KayecTsa pe3yJbTaTOB XMMHYECKOI0
a”HaJun3a.

[InanupoBaHue XMMHUYECKOTO SKCIEpHUMEHTa. MaremaTuueckas oOpaboTKa pe3yabTaToB
XUMUYeCKOTo aHanu3a. CTanaapTu3anus B XUMHUU.

Cratuctuueckas o0paboTKa pe3ylnbTaTOB XHUMHUECKOTO aHanmu3a. CTaHAapThl YUCTOTHI
XUMUYECKUX peakTuBOB. CTaHOapTHBIE METOAbl aHaW3a. ['pagyrpoBOYHAs XapaKTEpUCTUKA U
rpagyupoBka MeToauk. OTleHKa MPaBHIBHOCTH METOJUKM XHUMHYECKOro aHanm3a. OOpasibl
CpPaBHEHHUSI U CTaHAapTHBIE 00Pa3IIbL.

MeTtposiornueckue XapakTepuCTUKN METOJIMK KOJIMUYECTBEHHOTO XUMHUYECKOTO aHaJn3a.

ATTecTanus METOIMK KOJIMYECTBEHHOIO XUMUYECKOTO aHaJIu3a.

BuyTtpunabopaTtopHblii KOHTpPOJIb KayecTBa KOJUYECTBEHHOTO XHWMUYECKOTO aHau3a.
MesxnabopaTopHbIe SKCIIEPUMEHTHI. BHEITHSIS OlleHKa KaueCTBa Pe3ylbTaTOB KOJIMYECTBEHHOTO



XUMHYECKOTO aHAIM3a. AKKpeIUTaIus 1a00paTopui.

Tema 5. HpaBOBBIe OCHOBBbI METPOJIOTHU U CTaHAaApTU3allUU.

OcHoBHbIe noNOXKeHU 3akoHa PD 06 obecrieueHun enquHcTBa n3MepeHuid. CTpykTypa u
(GYHKIMU METPOJIOTHUECKOW CIIyKObI. [ 0CynapCTBEHHBIH METPOJOTHUYECKHI KOHTPOJIb |
Hag3op. KammbpoBka u ceprudukanus cpeacts usMepenus. Crpyktypa U (QyHKUUU
METPOJIOTHYECKOM  CIIY)KObl — NpPENpuUATHs, OpraHU3alUM, YUPEKICHUS, SBISAIOLIUECS
IOPUANYECKUMU JTUIAMHU.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[IpemoHeceHne  TEOPETHUECKOTO  MaTepHaja  OCYIIECTBIISIETCS C  NPUMEHEHUEM
AJIEKTPOHHBIX CPEACTB 00YUEHUS.

Hekotopble pa3gensl TEOPETHYECKOTO Kypca pacCMaTpUBAIOTCS C HCIIOJIB30BaHUEM
OTIeperKaloNIel CaMOCTOATENBHOW pabOThI: MAarvCTPAaHTHI TONYYAlOT 33/JlaHUe HAa H3Yy4eHHUE
HOBOTO MaTepHaja JI0 €ro M3JI0KEHHS Ha JICKIHH.

JIisi OLIEHKM OCBOCHHS TEOPETUYECKOTO MaTepuania MaruCTpaHTAMH HCHOJIb3YIOTCS
MMUCHMEHHBIC U YCTHBIE KOHTPOJIBLHBIE paOOTHI.

Teopernueckuii MaTepuain 3aKperuiseTcs IpH BBIIOJHEHUH JJabopaTopHbIX padoT. Pabora
BBITIOJIHSETCS. MarkuCTpaHTaMu B MaibIX rpymmax (2-3 uyemoBeka). Kaxknas rpynma mosrydaer
WHIUBUAYyaJIbHOE HCCIIEI0BATEIbCKOE 3aJaHie B paMKaX TeMbl JlabopaTopHOil paboThl. OTueTh
110 JTabOPaTOPHBIM pabOTaM 3aIHUIIAOTCS.

CamocrosiTensHas paboTa, MpeayCMOTpPEHHAass y4eOHBIM IUIaHOM B oObeme 36 4acos,

BBITIOJIHSIETCS B X0/1€ ceMecTpa B (hopMe MOArOTOBKU pedepaToB Ha 3aJaHHYIO TEMY.

7. IEPEYEHb YYEBHO-METOMYECKOI'O OBECIIEYEHMS 111
CAMOCTOSTEJLHOM PABOTBI OB YYAIOIUXCS MO JUCULIIINHE
(MOJY.JIIO)

7.1. HepequL-yqe(SHo-MeToz[I/IquKoro obecneueHus JJIA CaMOCTOSTCIbHOM pa6OTLI

oOyuaronuxcs 1o AUCUUIIIHHE:

1.  MypasseB C.B. O0mas Teopus usmepenuii. M.: Beicmas mkomna, 2003.
2. PankeBnu .M., Cxuptnamgze A.I'., JlaktmonoB b.M. Merponorus, crangaptuzanus u
ceptuduranusg. M.: Beicias mkona, 2003.

3. Hazapos H.I'. Metposorusi. OcHOBHbIE OHATHS U MaTeMaTu4eckue Mojenu. M.: Beicias

mkona, 2002. 348 c.



JlekMoOHHBIE 3aHATHA TpoBOJATCS | pasza Hemenmo B oObeme | yaca m 2 yacoB

nabopaTopHbIxX 3aHATHH B 1 cemectpe. [locie okoHUaHUS U3YyUECHUs KaXI0H TeMbl MaruCTPaHThI

MpoXOo AT TCCTUPOBAHUC, CO6€C€I[OB3HI/IG, BBIIOJHAOT KOHTPOJIbHBIC pa6OTBI.

7.2. Ykazanus s 00y4aronxcs o OCBOCHUIO AUCIUILIMHBI

Tabamnuna 7.1.
ConepxxaHue caMOCTOSATEIbHOIH PadoThI 00yYalOUIUXCS

WNoNo Temvi/60npocol, biHOCUMbLE Ha camocmoamenvHoe [Kon-60 Dopmbl
n/n uzyuenue yacos paboma.

1 4 cobecenoBaHue

BBenenne B METPOJIOTHIO
4 cobecenoBaHue
2. Teopernueckre OCHOBBI METPOJIOTHHU
3 6 co0ecenoBaHue
. [IpukiagHas MeTposiorus
4. 6 cobecesioBaHME
Mertposoruss B xumuu. OOecnedyeHne KadecTBa
pe3ylnbTaTOB XUMHUYECKOI0 aHAJIN3A.
. 4 cobecenoBaHue
' [IpaBoBBIE OCHOBBI METPOJIOTUH U CTAHIAPTU3ALINN
8. OHEHOYHBIE CPEACTBA JUISI TEKYLIETI'O KOHTPOJISA
YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIUA
Bonpocul ona covecedosanusn
Bapuanm 1

1.  Omnpenenenve METPOJOTHMM Kak Hayku. HaydHble W TpuUKIagHbIe 33724l METPOJIOTHH.

Kpatkuit ucropuueckuii 04epk pa3BUTHS METPOJIOTUU. 3HAYEHHUE METPOJIOTUHU B Pa3BUTHU

HAaYKH, TCXHUKHU U IIPOU3BOJACTBA.

TeOpeTI/I‘{eCKI/IC OCHOBBI MCTPOJIOTHUH. OcHoBHBIE IOHATHUA, CBA3aHHBIC C 00BbEKTaMU
HU3MCPCHUA: CBOﬁCTBO, BCJIMYNHA, KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC ITPOABJIICHUA CBOMCTB

00BEKTOB MaTepruajibHOI'O0 MHpa.

Illkana HU3MEPCHHUA KaK MOICIb OTO6pa)KeHI/I$I ITPOABJICHUA CBOICTB MaTCpHaJIbHBIX
00BEKTOB U OTHOIIICHUI MCKY HUMHU. Buas! mkan H3MepeHHI>iI HAaMMCHOBAaHUA, IOpsAAKa,

HUHTCPBAJIOB U OTHOIIICHUH.




© N

11.

12.

13.

OcHOBHBIE MOHATHUS, CBSI3aHHBIE CO CpPEACTBAMHM HM3MEPEHMH: CTaTHMYECKUE W
JTMHAMUYECKHAE MOJICTTH aHAJIOTOBBIX M U(PPOBBIX CPEACTB U3MEPEHHUSL.

OTaloOH €eAMHMUIBI BEJIWYMHBl KAaK OCHOBA ISl MOJYYEHHUsS 3HA4YEHUsI H3MeEpSAEeMON
BenuuuHbl. Cuctema enuHul] CH: OCHOBHbBIE M JIOTIOJHUTEIbHBIE €IUHUIIBI, KpaTHbIE U
J0JIbHBIE eqUHUIIBI. POpMUPOBaHKE EAUHUIL U PA3MEPHOCTEN MPOU3BOIHBIX €INHULL.
OtanoHel W craHAapTHBIE oOpasmbl. Krnaccupukamuss u3MepsieMbIX — BEJMYHH:
JIETePMUHUPOBAHHBIE W CIOydaiiHble. 3aKOHOMEpPHOCTH (OPMHUpPOBAHHS pe3yJbTara
n3Mmepenus. [loHaTue norpenHocTy pe3ynbrara U3MepeHusl.

[TorpemHocTh CTaHAAPTHOTO 00pasIa.

OneHka CpoKH rOJJTHOCTU CTaHIapPTHBIX 00pa3LoB.

OrieHKa HEOTHOPOTHOCTH CTaHIAPTHBIX 00PA3IIOB.

CriocoObl YCTaHOBJICHHUSI CPEIHETO COJIEPIKAHUS OINPEEIIEMbIX BEIIECTB B CTaHIAPTHBIX
oOpasax.

OcCHOBHBIE HMCTOYHHMKHM MOTPEIIHOCTEH: HECOBEPIIEHCTBO CpEACTBAa H3MEpEHHS,
B3aUMO/ICHICTBUE CPEICTBA M3MEPEHUs C OOBEKTOM H3MEPEHHs, OTKIOHEHHE YCIOBUI
M3MEpEeHUsi OT HOPMAJIbHBIX, HECOBEPILIEHCTBO METOJa M3MEPEHHUS U IUIaHa MU3MEpEeHMs,
IIOMEXHU ¥ BO3MYIIEHMSI, IEHCTBYIONINE HA BXOJE U BbIXO/IE€ CPEJICTBA U3MEPEHHUSL.
CrpykrypHas cxema wusMepeHuss u ¢GopMmupoBaHus mnorpemsoctd. Kiaccudukanus
MOTPEIIHOCTEe: METOANYECKHE, MYJIbTUILIIMKATUBHbIE, aJIMTUBHBIE, CUCTEMaTHYECKUE,
cllydaiiHble, JIMYHbIE, TIpyOble, OCHOBHBIE U JIONOJHUTENbHbIE B CTAaTHYECKOM U
JMHAMHYECKOM peXUME U3MEPEHH. ANTOPUTMBI ONPeAETIeHHs COCTABIIAIONIUX U MOJHOMN
norpemHocTi. CriocoObl yMEHbIIEHUS U UCKIIFOUEHUS TOTPEIIHOCTEM.

N3mepenue B mikaie HaMMEHOBAaHWN. Teopus NMPOBEPKM CTATUCTUYECKUX THUIIOTE3 KAK
OCHOBA aHAJIN3a U3MEPEHNH B IIKAJIE HANMEHOBAHUM.

Bapuanm 2

1. TloHATHe CTaTHUCTUYECKOM THUNOTE3bl W THIIBI THUIOTE3: MPOCTast, CJIOXKHas,
rapaMeTpu4ecKas, HerapaMeTpruiecKasl.

2. TlpoBepka THMOTE3, O MapaMeTpax HOPMAJILHOTO pacmpeaeneHus. Kpurepuii
coryacus - kBaapar, kpurepuu Konmoroposa, CmupHoBa, Bunkokcona, OMera-kBajpar.

3. lTlonsarue BBIOOPOYHOTO KOHTPOJSA. IlmaHbl KOHTPOJS MO KAayeCTBEHHOMY U
KOJINYECTBEHHOMY Ipu3HaKy. [IoHSATHE MHOTOKpaTHOrO W3MEpEeHHs. AJITOPUTMBI
00pabOTKM MHOTOKPATHBIX HW3MEpPEHUN M Cilydas, KOIJla Hu3MepseMas BeJIUYuHa
MIpe/ICTaBIsIeTCSl MaTeMaTHYeCKo MoieTbIo B (hopme 06001IeHHoro psiga Dypre.

4. O6paboTka KOCBEHHBIX M3MepeHuil. ToueuHass 1 MHTepBalbHAs OLICHKA pE3yJbTaTa
00pabOTKHU MHOTOKPATHBIX U3MEPEHHIA.

5. Ilpuknamnas wmetposnorus. OCHOBHBIE 3aJaud MPHUKIATHON METPOJIOTHU:
SKCIIEPUMEHTAaJbHAs OLIEHKAa KauecTBa Pe3y/IbTaTOB HM3MEpPEHHUH, MOBEepKa M KanuOpoBKa
CPEICTB M3MEpEHHs, YCTaHOBJIEHHWE palMOHAIbHON HOMeHknaTypsl CH, paszpaboTka u
aTTecTalusi METOAMK  BBIIOJHEHHS  HM3MEpPEHUM, METPOJIOTMYECKas  SKCIepTu3a
HOPMaTUBHO-TEXHUYECKOW, KOHCTPYKTOPCKOM H TEXHOJOTUYECKOW JOKYMEHTAlMH,
METpPOJIOrH4ecKoe oOecredyeHrne Mporu3BoICTBA, UCTIBITAHUI U SKCILTyaTalluu TEXHUYECKIX
U3EIINN U T.10.

6. TloBepka cpenctB m3mepeHus. ['ocymapcTBeHHbIE U JIOKAJbHBIE CXEMBI MOBEPKU.
Teopernueckre OCHOBBI NOBEpKU. MeToauku noBepku. [lokazarenn kayecTBa MOBEPKH.
ATTecTanus CpeACTB U3MEPEHUS.

7. llonstue w™etrponorudyeckoro obOecnedeHus. OpraHu3alliOHHBIE, HAaydHbIE U
METOAUYECKUE OCHOBBI METPOJIOTHIECKOTO 00ECIeUeHHSI.

8. IIpouenypsl BpIOOpa pallMOHAIBHON COBOKYMMTHOCTH KOHTPOJMPYEMBIX MapamMeTpoB
u cpenctB u3MepeHus. OpraHu3anusi U COJEp)KaHuE padoT MO METPOJOTHYECKOMY
COTPOBOXKICHUIO U IKCIEPTH3E pabOT MO MPOEKTUPOBAHMIO, MOJATOTOBKE MPOU3BOJCTBA,



MPOU3BOJICTBY M OKCIUTyaTallud TEXHUYECKUX H3JEIUH M CUCTeM. MeTpoJoruyeckoe
o0ecrieueHne UCIIbITaHUH.
9. Metponorus B xumuu. [I1aHnpoBaHre XUMUYECKOTO SKCTIEPUMEHTA.
10. Cratuctuyeckas o0paOoTKa pe3yabTaToB XHMHUYEecKoro aHanmu3a. CraHmapTsl
YHCTOTHI XUMHUYECKUX peakTUBOB. CTaHAApPTHBIE METOIbI aHAIH3A.
11. [IpaBoBBIE OCHOBBI METPOJIOTHU U cTaHAApTH3aUuU. OCHOBHBIE MOJOXKEHUS 3aKOHA
P® 06 obecneuennn equHcTBa H3MepeHHd. CTPyKTypa ¥ PYHKIIMH METPOJIOTUYECKOM CITYKOBI.
12. TocymapCTBEHHBI METPOJOTHUYECKHI KOHTposb W Ham3op. KammbpoBka u
cepTH(HKANSI CPEACTB U3MEPEHUSL.
13. CtpykTypa u GyHKIHUU METPOJOTHYECKON CITY>KOBI IPEATIPUATHS, OPraHU3AIHH,
YUIPEXKICHHSI, SIBIISIOMINECS IOPUIHUECKUMHE

Ilepeuensv 6onpocoe ona 3auema

1. Ilpeamer aHanuTHYeCKOW XWMUU. Buasl aHanmMza: W30TOINHBIN, AJIEMEHTHBIN,
(YHKIMOHAJIBHBIM, CTPYKTYPHBIH, MOJEKYISApHBbIH, (a30oBblil. XumMuueckue, (U3UKO-
XUMHYECKUe, (PU3NUECKre METO bl aHaIN3a.

2. OCHOBHBIE METPOJIOTHYECKHE TTOHSTHUS U MIPEICTABICHHS.

3. OCHOBHBIE CTaMM XMMHYECKOTO aHaiM3a. BeIOOp MeTona aHaimm3a W COCTABICHHE CXEM
aHaynn3a. OCHOBHBIE XapaKTEPUCTUKU METOJIa aHalIM3a: MPaBHILHOCTh U BOCIPOU3BOJIUMOCTD,
KO3(pPUIMEHT YyBCTBUTENBHOCTH, TMpeaen OOHApPY)KCHUs, HWIKHSAS W BEPXHSS TPaHHUIIBI
ONPEAEISIEMbIX COACPKAaHUH.

4. AnanmuTuyeckuid curHana u nomexw. M3mepenume. OO6beM uH(OpMaANUM B aHATUTHYECKOM
cur"ane. ['pamynpoBounsiii rpaduk. CriocoObl OIIEHKH TTPABUIBHOCTH.

5. Knaccudukamus norpemHocteld aHanm3a. CUCTEMaTHYECKUE M CIy4YailHBIE MOTPEUTHOCTH.
[TorpemHoCcTH OTAENBHBIX CTAIUN XUMHYECKOTO aHaN3a.

6. IlpencraButenbHOCTH MPOOBI; MpoOa W OOBEKT aHaNMM3a; nMpoda W Meroj aHanmuza. OTOop
poo.

7. IIpoGomoaroToBka.

8. XuMuyeckoe paBHOBECHE B PeajbHBIX cUcTeMax. DakTophl, BIUAIOUIME HA paBHOBECHE B
peasibHbIX cuctemax. MoHHas cuna pacTBopa. AKTUBHOCTh U KOX(PQPHUIMEHTHl AKTUBHOCTH
HMOHOB.

9. CkopocTb peakiuii B XumudeckoM aHaiu3ze. GakTopsl, BIUAIONINE HA CKOPOCTb.

10. KucnotHo-ocHOBHbIE peakiuu. KoHcTaHTa KHUCIOTHOCTH M OCHOBHOCTU. KucinoTHbie u
OCHOBHBIE CBOMCTBa pacTBoputeneil. Koncranra aBronporonuza. MoHHOE pou3BeieHUE BOJIBI.
Bonopoanslii nmokaszarens. BiusiHue npupo/ibl paCTBOPUTENS HA CUITY KUCIIOTHI U OCHOBAHHUSI.

11. Beruucnenus pH pacTBOpOB CHIBHBIX U CJIA0BIX KUCJIOT U OCHOBAHMI, MHOTOOCHOBHBIX
KHCIIOT U OCHOBAaHUH, CMECH KHCIOT U CMECH OCHOBaHUH, amdonutoB. KucnoTHo-ocHOBHOE
paBHOBECHE B MHOTOKOMITOHEHTHBIX CUCTEMaX.

12. Bydepnsie pactBopsl 1 ux cBoiicTBa. Pacuer pH OydepHbix pactBopoB. bydepHas eMKOCTb.
Tunst OydepHbIX cucTeM, X Ha3HAYEHHE B aHATU3E.

13. Tmaponu3 coneil. B3auMocBsI3b MeXAy KOHLEHTpAlMed, CTENeHb0 M KOHCTAHTOM
ruaposmsa. Beruncnenus pH pacTBopoB cosiel, moaBepraromuxcs rupoaunsy. Vcenosnb3oBanue
peakuuii THPoJIN3a B XUMHUYECKOM aHAIIU3E.

14. Peakmum KomiuiekcooOpazoBaHus. PaBHoBecus peakuuii  KOMIUIEKCOOOpa3oBaHMUS.
KoHCTaHTBl yCTOWYMBOCTH (CTYIEHYAThIe U 00LIHE).

15. Baxueililnme OpraHWYecKUE peareHThl, NPUMEHSEMbIE B aHaNu3e s pa3felieHus,
oOHapyXeHHUs, ONIPE/IIICHNs NIOHOB METAJIIIOB, JIUIsl MACKUPOBAHUS U I€MAaCKHUPOBAHUSL.



16. OKHCITUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIUU. OJIEKTPOJHBIN MOTEHIHAI. YpaBHEHUE
Hepucra. CranaapTHblil U (opMalIbHBINA TOTEHIAAIIBI.

17. HampaBieHue peakuMM OKHUCIEHHS W BOCCTaHOBJIEHUsA. DaxkTophl, BIMSIOIIME Ha
HalpaBJICHHE OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX peakuuii (pPH, KowmiuiekcooOpa3oBaHue,
o0Opa3oBaHuEe MaJIOPACTBOPUMBIX cOeIMHEHHIT). OCHOBHBIE HEOPTraHMYECKHE M OpPraHUYeCcKHe
OKHUCJIUTEIN U BOCCTAHOBUTENH, IPUMEHSIEMbIE B aHATIU3E.

18. Peakmuu ocaxicHus. PaBHOBecHss B CHCTeME oOcaJoK-pacTBop. IlpomsBeneHue
PacTBOPUMOCTH.

19. 3Bamaum wu BBIOOp MeTOAa OOHapyXeHus u wuIAeHTHU(UKauU. YyBCTBUTEIHHOCTH
AHAJIMTUYECKUX peakluil; crnocoObl ee BbhlpaxeHus. I30upaTenbHOCTh UM crenu(UYHOCTH
peakuuii. ['pynnoBbie U YaCTHBIE PEAKIUU.

20. CucremMbl Ka4yeCTBEHHOTO aHalW3a KAaTHOHOB: KHCJIOTHO-IICIIOYHAS, CYylIb(uaHasd,
ammuadHo-¢pocdarHas. [ pyrnnoBbie peareHTsl.

21. OcHOBHBIE METOJBI pa3lelieHHs] U KOHIICHTPUPOBAHUS, X BBHIOOP M omeHka. KoHCTaHTHI
pacnipenenenusa. Koapdunuent pacnpenenenus. CreneHb u3BieueHus. DakTop pas3jeiieHHs.
Koadpunment koHIIEHTpHUpOBaHUSI.

22. DOkcrpaknus. 3akoH pactpenencHus. CKopocTh dKCTpakmuu. CrnocoObl OCYIIECTBICHUS
AKCTPAKIIMH.

23. Xpowmarorpadus. OcHOBHbIe TpuHIMIBI MeTroaa. Kimaccudukamus xpomarorpapuuecKkux
MeT010B. CriocoObl MOMydEHHUS] XPOMATOTpaMM.

24. KoHmemmusi TEOpPETHYECKHX TapeioK, €€ HeJoCTaTKh. KuHerwmdeckas Teopus
xpoMarorpadum.

25. Bumer xpomarorpadumu. TazoBas xpomarorpadums. JKumkocTHas — KoJIOHUATas
xpomatorpadus. [InockoctHas xpomarorpadusi.

26. CymoiHOCTh TPaBUMETPUYECKOTO aHaM3a W TPAHMIBI €ro MPUMEHUMOCTH. Bemndmna
HaBecku. TpebOoBaHust K ocaxkmaemoil ¢opme. TpeOoBaHms K TpaBUMETpUuecKor (opme.
W3menenus coctaBa ocajika Mpy BHICYIIMBAHUM U MTPOKAIMBaHUU. ['paBuMeTpruyeckuii ¢pakrop.
27. CnocoObl oTaeneHus ocaiaka oOT pactBopa. I[IpombiBanme ocanka. [IpumMenenwme
IPaBUMETPHUUECKOTO METO/Ia aHAIIM3A.

28. Ocanku U UX CBOMCTBA. 3aBUCUMOCTh CTPYKTYPBI OCaJika OT €ro MHIANBUIYaTbHBIX CBOHCTB
U YCIOBUM OCA@XICHHUS. YCIOBUS TNOJNYYEHHsS] KpPUCTAIMYECKHMX M aMOpPQHBIX OCaAKOB.
Knaccudukanus paznuuHbiX BUJOB COOCAKICHUS (aAcopOLus, OKKII03Us, H30MOophU3M u ap.).
29. CymHOCTh TUTPUMETPUH. BUIBI TUTpUMETpUYECKUX OINpeAeseHUil: mpsiMoe U obpaTHOe
TUTPOBAHUE, ONpENEICHUE M0 3aMelleHut0. TpeOoBaHUS, NpPEIbsIBISEMble K pPEaKIUH B
TUTpUMeTprudeckoM ananuse. Kinaccudukaius TUTpUMETPUYECKUX METOAOB IO TUITY PEAKIIUU U
0 Cc1OCO0Y BBITIOJIHEHUSI.

30. CriocoObl BbIpa)KEHUSI KOHIICHTPAIMil pacTBOPOB B TUTPUMETPUHU. DKBUBaJIEHT. MossipHas
Macca OJKBUBalieHTa. MonspHas koHueHTpauusa. CraHpapTHele pacTBOpbl. IlepBuuHBIe
CTaHJapThl, TpeOOBaHMUs, MIpeabsiBIsieMble K HUM. DukcaHanbl. BropuuHble cTaHAapThI.

31. KpuBbie TUTpoBaHHs W MX BHIbI (S-00pa3Hbie, nuHelHbie). CkauoK TUTpOBaHHUS. Touka
SKBHUBAJIEHTHOCTU U KOHEUYHasl TOUKa TUTpoBaHus. [lorpentHocTu TUHTpOBaHMUSL.

32. KucnoTHO-OCHOBHOE THUTPOBaHHE. AIMAUMETPHS U alKanuMeTpus. Touka HEeHTpaTbHOCTU U
KOHEYHasi Touka TuTpoBaHus. KpuBble TuTpoBanusi. DakTOpbl, BIUAIOIME HAa CKa40K
TUTPOBAHUSL.

33. CnocobObl oOHapyXeHHMs TOYKM SKBHMBAJEHTHOCTH. KHCIOTHO-OCHOBHBIE WHIAMKATOPBI.
WuTepBan nepexoaa nuaukaropa. Beibop nnankaropa. OmmoOKku TUTpOBaHUSL.

34. KommuekcomMeTpuueckoe TUTpOBaHHE. TeOpeTHUEeCKHEe OCHOBBI KOMILJIEKCOMETPUH.
OTWIeHANaMUHTETpayKCyCHast KUcloTa U ee auHaTpueBas conb (DTA) kak peareHThl B
KOMILIEKCOHOMeTpun.  KpuBble ~ TUTpOBaHMA B KOMIUIEKCOHOMETPHH. CnocoOsl
KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHUS: MIPSIMOE, 00pPaTHOE, BBITECHUTEIBHOE, KOCBEHHOE.



35. Cmoco0Obl ompeneneHus: KOHEYHOM TOYKM TUTPOBAHUS B  KOMIUIEKCOHOMETPHH.
MeTtannonHIuKaTOPsl U TpeOOBaHUs, MPEeabIBIsIEMble K HUM. BaxHeiimne yHuBepcajabHbIE H
cnenn(uveckue MeTauIOMHIUKaTOpbl. Pobs pH B kommiekcomerpun. OmmoOKu THTPOBAHHUS.

36. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOE THUTpOBaHUE. KpuBBIE TUTPOBaHHS B PEAOKCUMETPUH.
@axkToppl, BIMAIOIIME HA XapakTep KPHUBBIX TUTPOBAHMS:  KOMILJIEKCOOOpPa30BaHMUE,
KOHLIEHTpPAllMsl HOHOB BOJOPOJia, MIOHHAs CHUJIA.

37. CnocoObl  oOHapyxeHuss KOHIA TUTpoBaHusA. Muaumkaropsl.  OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHbIE HMHAUKATOPbL. OmuOku TUTpoBaHus. I[IpakTHueckoe mNpUMEHEHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSI.

38. Ilepmanranaromerpus. [duxpomaromerpus. Mogomerpus. OmnpeneneHne HEOPraHMIECKNX 1
OPraHU4YeCKUX COCTUHECHUM.

39. OcaaurenbHoe TUTpoBaHue. KpuBbie TUTPOBaHHS B OCAJAUTENLHOM TUTpoBaHUU. CrocoObI
OoOHapy)XeHHsI KOHEYHOM TOYKM TUTpoBaHus (Metonsl Mopa, ®onbrapaa, ®dasgnca). Ommbku
TUTPOBaHUsA. ApreHToMeTpus. MepKypoMeTpusi.

40. KuneTndeckue METO/Ibl aHAIN3A.

41. OOmass  xapakTepucTMKa W KJIacCU(UKALMS  DJIEKTPOXMMHUYECKMX  METOJOB.
OnexTpoxuMmuueckas uenb (suedku). MHIMKATOpHBIA 3J€KTpPOJ U AJIEKTPOJ CpPaBHEHHUS.
UyBCTBUTENBHOCTD U CEJIEKTUBHOCTH 3JIEKTPOXUMHUECKUX METO/IOB.

42. Tlpsimas moreHpomMeTpusi. Monomerpust u pH-MeTpus, ux mpakTudeckoe MpUMEHEHHE.

43. ToreHmmomMeTrpruieckoe TuTpoBaHue. [IpakTuaeckoe MPUMEHEHHE METOIa.

44. KynoHOMETpHYECKHE U AIIEKTPOTrPaBUMETPUUYECKIE METO/Ibl aHAIIN3A.

45. Bossramnepomerpus. Knaccudukanus BOJIBTAMIIEPOMETPUYECKHUX METOJIOB.
TeopeTnueckne OCHOBBI M TNPAKTUYECKOE MPUMEHEHHE BOJIHTAMIIEPOMETPUUYECKUX METOOB.
AmniepoMeTpruecKoe TUTPOBAHHE.

46. IlpsmMas W KOCBEHHAas KOHAYKTOMETpHUs (KOHAYKTOMETpUYECKOoe TUTpoBaHme). Kpupbie
KOHAYKTOMETPUYECKOTO TUTPOBAHUS, UX TUIIBI. [IpakTHueckoe NpUMeHEeHne METOAA.

47. TeopeTnueckre OCHOBHI U KJacCU(pUKAIUS CIIEKTPOCKOMMMYECKUX METOI0B aHaJIK3a.

48. CnextpodoTOMETPUUIECKUN METO ] aHAIH3a (CIIEKTPOPOTOMETPHS).

49. MonexynsipHasi JIOMUHECIICHTHAS CIIEKTPOCKOTIHSI.

50. Metoabl  BBIIENEHUS, pPa3leNeHUss U KOHUEHTpHpoBaHus. OfHOCTyNneHuYaThle U
MHOTOCTYyIEHUYaTble Mpoueccsl pasaeneHus. Koscrantsl pacnpenenenus. Koapduuuent
pacnpenenenus. Crenens usBnedeHus. @axrop paznenenus. KoapduumueHT KOHIEHTpUPOBaHMSL.
51. Mertoas! akcTpakuuu. Teopernueckue ocHOBBI MeTOI0B. [Ipumenenue.

52. MeTonasl oca)xIeHUs U COOCAXKICHU.

Kpumepuu OUCHKU omeema Ha 3aueme

Ounenka Kputepumn orBera

3auTeHo I'mybokoe u xopoliee 3HAHHE W TMOHUMAHUE MpPEAMETa, B TOM YHCIE
TEPMHUHOJIOTHHI u OCHOBHBIX MTOHSTHIA; TEOPETUYECKUX
3aKOHOMEPHOCTEI; (bakTHYeCKnX JAHHBIX; 00CTOSITENbHBIH,

JIOTUYECKHUI U TPAMOTHBIN OTBET BO BPEMS CIa4M 3a4e€Ta; YIECIbHbBIN BEC
OLIMOOK MPU KOHTPOJILHOM TECTUpPOBaHUM — He 6osee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTUH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (haKTHUECKUX JaHHBIX, OIIUOOYHBINA OTBET HA
3a4ere; yAeIbHBIA BEC OMIMOOK MPH KOHTPOJIHLHOM TECTHPOBAHUU —
oonee 50%.
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Oueproaromusaart, 1990. 240 c.

Mapkun H.C. OcHoBbI Teopuu 00pabOTKM pe3yibTaToB m3MmepeHuil. M.: U3narenbcTBo
cTa”zaapros, 1991. 176 c.

MengseneB A.M. MexayHnapoaHas cranaaptusanus. M.: U3natensctBo ctanaapTos, 1989.
120 c.

Ucaes JI.K., Manunckuii B.JI. Metposorust u cranmaptu3anus B ceprudukanun. M.:
N3paTenscTBO cTangapToB, 1996.

Kymukosckuit K.JI., Kynep B.Sl. Metons! u cpeacrsa uzmepenuii. M.: DHeproatoMusar,
1986. 448 c.

Brmaco A.Jl., Mypun B.II. Egununer ¢usznueckux BeTWYMH B HAyKe M TEXHHUKE:
CnpaBounuk. M.: Dueproaromusaat, 1990. 176 c.

OcHOBHBIE TIOHATUS B O0JIACTH METPOJIOTHH, CTaHAAPTU3ALMU U cepTHUUKanuu. M.:
N3natenscTBO cTangapToB, 1995. 248 c.

OcHoBHBIE TepMHUHBI B oOmactu metposioruu: CroBape-cripaBounuk / Ilog pen. FO.B.
TapbeeBa. M.: M3natenbcTBO ctanmaptos, 1989. 113 c.

OCHOBBI METPOJIOTHH M 3JIEKTpUUYECKUe u3MepeHus: YueOuuk st By30B/ [log pen. E.M.
Hymuna. JI.: Dueproaromusaat, 1987. 480 c.

Xodwman JI. Texnuka uzmepenuii u odecreueHue kadectsa. M.: DHeproaromuzaar, 1983.
472 c.

OcnoBbl cranpaptusanuu / Ilox pen. B.B. Tkauenko.- M.: M3marenbcTBO CTaHIApTOB,
1986. 328 c.

Pabunosuu C.I'. [lorpemnoctu m3mepenuit. JI.: Dueprus, 1978. 262c.

AxnazapoBa C.JI., Kadapos B.B. Ontumuzanus SkcriepuMeHTa B XUMUU U XUMUYECKOU
TexHonoruu. M.: Beiciias mkoma, 1978. 319 c. (54(078)/A95).

byitramn II., Ky3emun H.M., JleiictHep JI. OOecnedeHne KayecTBa pe3ysibTaTOB
xuMHueckoro ananusa. M.: Hayka, 1993. 168 c.

Hepddens K. Craructika B ananutuueckoil xumuu. M.: Mup, 1994. 268 c.



19.

20.

21.
22.

3emenbMan M.A. MeTposoruueckre 0OCHOBbI TEXHUUYECKUX U3MepeHuid. M.: M3aarenscTBo
cTa”zaapros, 1991. 288 c.

Kareman I'., IMwiinepc ®.B. KoHTponp kayecTBa XMMHUYECKOTO aHauu3a. YenssOMHCK:
Mertamnyprus, 1989. 447 c.

[MuoTposckuii f. Teopus usmepenuit A uHxenepos. M.: Mup, 1990. 336 c.

Peitx H.H., TymuuenkoB A.A., Ueittnun B.I'. Metponoruueckoe obecreueHue

npousBojictBa / [lox pen. JLK. McaeBa. M.: M3narenscTBO crangapToB, 1987. 248 c.

9.3. HHTepeHeT-pecypcehl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hay4unas snextponHast oubiamnorexa

http://elibrary.ru/default.asp Poccutickas HarmonanbHasi Oudiamorexa

http://primo.nlr.ru  http:/nbmgu.rudnekrponnass ~ 6ubnuoreka  Poccuiickoii
rOCYJIapCTBEHHOM OMOIHOTEKH

9.4. MporpammHoe obecreueHne

YHuBepcuteT 00ecCTeYeH HEOOXOIUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO

pacrpoCTpaHsIeMOro MpOrpaMMHOTO 0OECTICYSHHSI, B TOM YHCIIE OTEUECTBEHHOTO MMPOU3BOJICTBA.

Kaxxnprit oOyuaronuiicss B TEUCHHE BCETO Mepruoga 00y4eHHsT 00eCIIeYeH WHANBUTYyaTbHBIM

HEOTPaHUYEHHBIM JIOCTYIIOM K JJIEKTPOHHOW HH(OpMAIIMOHHO-00pa30BaTeIbHON — cpejie
YHUBEpCUTETAa M3 JI000H TOYKH, B KOTOPOH HMeeTcs JAOCTYyn K UH(GOPMAalHUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «/HTepHeT» Kak Ha TePPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

yHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMIOCH3MOHHOI'0O IIpOrpaMMHOI'0O

obecrieueHus.

1.

JIutieH3MOHHOE TTpOrpaMMHOE o0ecnieueHue, ucrnoiabzyemoe B UHrl'Y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.IIporpammusiit kommieke MMUC “Busyanbnast Ctyaus TectupoBanus”
1.4.AutuBupycHoe I10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cuctema “KoncynpTant”
1.6.CnpaBouHo-TipaBoBas cucrema “I"apant”

Hap;my C TPAAULIMOHHBIMU HU3JAHUSAMU MATrUCTPAHTBI U COTPYAHHUKU HUMCHOT BO3MOKHOCTDH

IOJIb30BATHCA SJICKTPOHHBIMHA ITOJTHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuya 9.1.
Ha3Baumue pecypca CcebLika/gocTyn
DOnekTpoHHas OubnMoreka oHmaiiH «EauHOE OKHO K http://window.edu.ru
00pa30BaTEIILHBIM PECYpPCaM»



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/

«O6pazoBaTenbHbIi pecypc Poccuny

http://school-collection.edu.ru

®enepanbHbIil 00pa30BaTENbHBINA MOPTAN: YUPESIKICHHS,
nporpammsl, cranaaptel, BY3b1, Tectol EI'D, THA

http://www.edu.ru —

®denepanbHbII LIEHTP MH(POPMALMOHHO-
obpa3zoBaTenbHbIX pecypcoB (DIOP)

http://fcior.edu.ru -

OBC "KOHCVYJIBTAHT CTYIEHTA". OnexrpoHHas
OuOIMOTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

WznarensctBo  «JlaHby.  DIEKTPOHHO-OHOIHOTEUHAS http://www.studentlibrary.ru -
cucTemMa

Pycckas BuptyanbHast OuOIHOTEKA http://rvb.ru —

WznarensctBo  «Jlauby.  DIEKTPOHHO-OHOIHOTEUHAS http://e.lanbook.com -
cucTemMa

ExenenenpHuk Hayku u oOpaszoBanus lOra Poccunm
«Akanemus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snektponnast Oubinuoteka «e-Libraryy

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbnoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAasl CUCTEMA JIOKYMEHTOB B cepe
oOpazoBanus «MHbpopmuo»

http://www.informio.ru

NudopmanrionHo-mipaBoBasi cucrema
TUTIOC)

«KoHCynbpTaHT-

CereBast Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHoO# cetn Uarl'yY

NudopmanronHo-npasoBas cuctema «I["apant»

CereBast Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHo# cetn Uarl'y

DneKkTpoHHO-OnbroTeunas cucrema «lOpaiT»

https://www.biblio-online.ru

10. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

TACIATLTAHBI

HNmeromascs MaTCpHUaIbHO-TCXHUYCCKasd baza YHHUBCPCUTETA oOecreynBaeT KaueCTBEHHOE

IMPOBCACHUEC TCOPETUUCCKUX U IIPAKTHYCCKHUX 3aHATHH.

- IIPOBCIACHUC JIEKITUAM - armapaTypoﬁ A AEMOHCTPALUMU UWIITFOCTPATUBHOI'O MaTEpHralia;

- aYAUTOPHUIO JJIs1 CCMUHAPCKUX 3aH$ITI/II71;

- IIPOCKIHMOHHOC O60py,Z[OBaHI/Ie H KOMIIBIOTEP.

HepequL H606XOI[I/IMBIX TCXHUYCCKUX CPCACTB 06yquH;1, HCIIOJIb3YCMBIX B y‘le6HOM

npouecce il OCBOCHUA AU CHUITIMHBI «OcHOBHEBIC MCTOAbl XUMHUYCCKOI'O aHaJIU3a».

® KOMIIBIOTCPHOC U MYHBTHMGHHIZHOC 060py,I[OBaHI/Ie;

¢ BHJACO- U aYAUOBHU3YAJIbHBIC CPCACTBA 06yquI/15{ " ap.

1. Becbl aHanmuTHUYECKHE, TEXHUYECKHE.

2. Cnekrpopotomerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.
4. Uonomepst 1130, DkcniepT, AKBUIIOH.

5. AtomHO-abcop6umonHsIi criekTpomerp «KBanT Z-OTA» ¢ mporpaMMHBIM 0OecrieueHuEM



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1 HaOOpOM JTamI.

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

7. O6opynoBaHue ISl TOHKOCIOHHOM 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), BO3MOXHOCTBIO OOIIEHUS MarucTpaHTa C
MIPENOAABATENEM IIOCPEACTBOM IEKTPOHHOM MOYTHI, JOCTYNIOM B Internet.

OcCHOBY TeOpeTHUECKON MOArOTOBKU MO JAMCHUUIUIMHE COCTABIISIIOT JIEKLUHU, KOTOPbIE
MIPEJICTABJISIIOTCS CHUCTEMaTH4YEeCKHM B COYETAaHUM C CEMHHApCKUMH U J1a0OpaTOPHBIMU
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 HCIOJIb30BAHUEM
cucteMbl Moodle);

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

IIpenonaBateinp, YUTAOMUN JUCHUIUIMHY, BEJIET yYET MOCEIIAEMOCTH U OCYLECTBIISAET
KOHTPOJIb 32 BBIIIOJHEHUEM CAMOCTOSTENbHON pPaboThl. Tekyluit KOHTPOJb 3aKitoyaeTcss B
MOHUTOPHUHIE BBINOJHEHUS Y4€OHON MpOorpaMMbl AUCLUIUIMHBI HA AyAUTOPHBIX 3aHATUAX U
OLIEHKE Pa0OThl HA MPAKTUYECKUX 3aHATHUSX.

Pabouas nporpamma naucuuIuinHbl «MeTpoIOrus XMMUYecKoro aHanus. Beioop meTonoB
aHanM3a» cocTaBieHa B cooTBeTcTBUU ¢ TpeboBanuwsiMu PI'OC BO mno HampaBieHuto
noarotoBku  04.04.01 Xumus (ypoBeHb MaructpaTypbl), YTBEP)KIEHHOTO TMPUKA30M
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanunu ot 13 uromst 2017 r. Ne 655

[Iporpammy cocTaBmiI:

K.X.H., IOIIEHT Kadeapbl XUMUU Temupxanos b.A.



Pabouas mporpamma yTBepiKieHa Ha 3acelaHuU Kadeapbl XUMUU

IIpoTtokon 3acemanuss Ne _ 10 OoT « 21 » wroHs 2021 r.

3aBenyronuii kKadeapoii

/[  CyareiroBa 3.X. /

Paboyas nmporpamma o1006peHa yueOHO-METOIMUYECKUM COBETOM

XUMUKO-0MOJIOTHYECKOro__ (haKkyiabTeTa

[MpoTtoxkon 3acemanust Ne _ 10 OoT « 23 » WIOHA 2021 .

[pencenarens y4eOHO-METOIMUECKOTO COBETA

/[ TLmieBa AM. /

[Iporpamma paccMOTpeHa Ha 3acelaHuu Y 4eOHO-METOJMUECKOTO COBETA YHUBEPCUTETA

[TpoToxon 3acemanus Ne 10 oT « 30 » wioHA 2021 r.

Hpez[cezlaTenL qu6Ho-MeToz[quc1<0ro COBCTAa YHUBCPCUTETA

| _Xamarymnesros I1B. /
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