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1. IEJIM OCBOEHUA JUCIIUIIJIMHbI

]_Ie.]'lblO Kypca «MeTpOJIOFI/Iﬂ XHMHYECKOro aHaJjim3a. BblﬁOp METOA0OB aHAJJINU3a»
ABJIHCTCH (bOpMI/IpOBaHI/IC Y MarucTpoB CHCTEMY 3HAaHUM H HaBBIKOB, H606XOI[I/IMI)IX JJIA
pe€UICHUA 3aJa4 I/ISMepeHI/Iﬁ U METPOJIOIrHYCCKOro obecreyeHus IIpu MOPOBCACHUHN aHaJIM3a
XUMHYCCKOI0 COCTaBa pa3IMYHbIX O6B€KTOB, CJICAOBAHUN CTPOCHUA H CBOMCTB XHUMHYECKHX

BCIICCTB, KOHTPOJIC ITPOLECCCOB B XHUMHYCCKOM TEXHOJIOTHH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucturnnuna «MeTponoruss XUMHUYECKOTO aHaiu3a. BpiOOp MeToIoB aHanmu3a»
OTHOCHUTCSI K 00s3aTenbHON wactu aucuuiiuH broka 1, U3y4yaeTcsi BO 2-OM CEMECTpe.
OcHoBOM AJi1 €€ OCBOCHHSA SABJIAIOTCA 3HAHUA, YMCHHA W HABBIKH, IIOJYYaCMBIC B IPOLCCCC
u3ydeHus 0Oa3zoBbix juciuiuinH: «Heopranuueckas xumusiy, «OpraHudeckas XuUMH,
«AHanuTHYeCKas XUMU», «Du3ndeckas XuMusI) «OU3NIECKHe METOAbI UCCIICAOBAHUSA).

Ta6auna 2.1.

CBs3b JAUCIUIIJIMHBI ((MCTpOJIOFI/IH XUMHYECCKOIo aHaJin3a. BblﬁOp METOAO0B
AHAJIM3a» € MOCJICAYIOIUMH JTUCHUIVIMHAMHA U CPOKH MX U3YyYCHUA

Kon Jucumnimeel, craeayroumme 3a  JUCLHUIUITMHON Cemectp
JUCHUITIIAHEI «MeTposorus XuMU4eckoro aHanuza. Beibop MeTonnoB
aHaInu3a
b1.B.02 Hcropus u MeTOI0I0T U XUMUHN 3
b1.B.09 TepmoanHaMKKa pacCTBOPOB 4

B pe3yabTare 0CBOCHUS TUCHMILIUHBI 00yYAKOIIMIACH 10JIKEH
3HaTh:
- TEOPETUYECKHE OCHOBBI METPOJIOTUM XHMHYECKOrO aHajau3a, IIPaBOBBIE OCHOBBI
METPOJIOTHH.
Ymers:
- TUTAaHUPOBATh XUMHUYECKUU HKCIIEPUMEHT, CTAaTHCTHYECKH 0O0pabaThiBaTh PE3yJIbTAThI

XUMHUYCCKOI'O aHaJIn3a.

Biaagern.

- CTaHAApTHBIMU METOJAaMH aHaJIM3a.



3. KOMIIETEHIIMU OBYYAIOIIETIOCsl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIHAITJIMHbI

[Iporiecc w3yuyeHHWs] OUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE DSJIEMEHTOB
caenyromux kKomnereHuud B cooTBerctBUU ¢ DOI'OC BO wu OIIOII BO no nanHomy
HAIPAaBJIECHUIO MOJIMOTOBKU:

a) ynuBepcaabHbIX (YK) — YK-3
0) obmenpodeccuonanbubix (OIIK) — OIIK-1, OIIK-2
0) mnpodeccuonanbubix (IIK) - TIK-2.
Taoauna 3.1.

Mannua CBHA3HU KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX Ha OCHOBE€ M3YYCHUSA NUCHUIIINHBI
«OCHOBHBI€ ME€TOAbI AaHAJ/IN3a», C BPEMCHHBIMHU 3TallaMH 0CBOCHHUS €€ COACPKAaHUA

Konbr Komnerenmus Cemectp
KOMITETEHIIHH U3YYCHUS
(@rocC)
YK-3 CrniocobeH OpraHu30BbIBaTh U PYKOBOJAWUTH PabOTONH KOMaHJbI, 1

BBID abaTbIBas KOMaHIHYIO CTPaTCruro JJIA JOCTHXCHHUA
MOCTaBJICHHOMN A SN0

OIlK-1 CrocoOeH BBITIOJTHAT KOMILIEKCHBIE JKCIIEPUMEHTAIbHBIC H 1
pacYeTHO-TEOPETUUECKHE HCCIICIOBaHNs B HM30paHHOW 00JacTh
XUMHUH WIM CMEXKHBIX HAyK C HCIIOJIb30BAHHEM COBPEMEHHBIX
npuOOpOB, TMPOrpaMMHOTO obecrieueHuss W 0a3  JTaHHBIX
npodeccnoHaNTbHOTO Ha3HAUCHUS

OIIK-2 CrnocobeH aHaiIM3MpOBaTh, MHTEPIPETUPOBATH U 00001IAThH 1
pe3yabTaThl AKCHEPUMEHTAIBHBIX M PAaCYETHO-TEOPETHUYECKHX
paboT B M30paHHOI 06JaCTH XUMHUU UM CMEXHBIX HAYK

[1K-2 Crniocoben IIPOBOJIUTH NaTeHTHO-UH(POPMAaLMOHHbIE 1
WCCIIeIOBaHMSI B BEIOPAHHOM 0071aCTH XUMUH WITH CMEKHBIX HAYK

4. OFBbEM JINCIUTIJIMHBI U BUJIbl YYEBHOM PABOTBI

Tab6auna 4.1.
Bup yueOHoit paboThbl Bcero 1
4acoB cemecTp

OO6m1ast Tpy10€MKOCTh TUCITUTLTUHBI 144 144




AyIUTOpHBIC 3aHATUS 68 68
Jlexuun 34 34
JlaGopaTopHble 3aHATHI 34 34
CaMocrosiTenbpHast paboTa CTYJICHTOB 76 76

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIN ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATUIA
Tab6auna 5.1.
CTpyKTypa U coaepkaHMe U CHUILTHHBI
Ne Pa3zpen Buabl yueOHoi1 padoThl, BKIKYaA DopMbI
1/ CaMOCTOSITE/ILHYI0O Pa00Ty CTYJ€HTOB | TeKYUIEero
AUCHHUIJIMHBI
I U TPYA0EMKOCTH (B 4acax) KOHTPOJISA
Jlexnuu IIpakru- CPC yenebaem
E-' YECKHE 3aHSTHSI ocTH (110
3 HeJeJIsIM
s cemecTpa)
()
dopma
MPOMEKY
TOYHOTO
KOHTPOJIfAA
1. BBencuue B| 1 6 6 14 Kontponb
METPOJIOT U0 H6aﬂ
paborta
2. Teopetnueckne 1 6 6 16
OCHOBBI METPOJIOTUH Ne 1
3. [Mpuknamnas 1 8 8 16 KonTponb
METPOJIOTHSI I%aﬂ
4. Merposorus B xumun. | 1 8 8 16 pabota
Ob6ecneuenue KadecTBa Ne 2
pE3yNbTATOB XUMHUECKOTO
aHaJIM3a.
S. [IpaBoBeIE ocHoBbl | 1 6 6 14
METPOJIOTUU 51 Tect
CTaHJapTU3alUU
HUroro: 34 34 76




Taouauna 5.2.

KOHerTI/IfiaIII/IH pe3yJbTaTOB 0CBOCHUSA TUCHHUIIINHBI

YK-3 Cnocoben opzanuszoevieamv u pyKoeoOumbv padomoil KOMAaHObl, 6blpadamvleds
KOMAHOHYI0 cIpamezuto 011 00CHUICEHUA ROCMAEIEHHOU Yeu

3HaTB: METOJbI, PUEMBI Op-
raHu3alluy  Ipolecca yIpas-
JIEHUsI, OCHOBBI IICHXOJIOTUU
B3aMMOOTHOLIEHUH, CTPYKTYpPY
MOTHUBAlUM U ICUXH-YECKOU
perysiiMy TOBEACHUS Yello-
BEKA, €ro JACATEIbHOCTH.

YMerb: pyKOBOAUTH KOJI-
JIEKTUBOM, pEallu30BbIBATh
Ha  MpaKTHKE  IpaBuia
obmenuss B 1podeccuo-
HAJIbHOM KOJUIEKTUBE, Clie-
JIOBaThb 3TUYECKUM U TIpa-
BOBBIM HOPMaM TTOBEACHUS

Bnaners: opraHW3alMoOHHO-
yIPaBJICHUYCCKMMH  HaBBIKa-
MH; CIOoco0aMH U TPUEMaMH
IICUXOJOTHYECKOIO0  B3aMMO-
JNEHCTBUS C IPYTUMHU JIFOIbMH
B IpodeccHoHAIbHON Jies-
TEIBHOCTH, CIIOCOOHOCTBIO K
COIMAJILHOM a/ianTalliH.

OIIK-1 Cnocoben evbinonnaAmos KOMHIIEKCHbLE IKcnepumernmailbHvle U pPACUHEHMHO-
meopemuuecKue UCCNIe006AHUA 6 u36paun0ﬁ oonacmu Xumuu UaU CMeENCHBIX HAyK ¢
UCRO1b306AHUEM COBPEMEHHDBbIX npuﬁopos, npocpaAmMmMHOCO obecneuenus u 0a3 OAHHBIX
npm])eccuouaﬂbuoeo HA3HA4Y€éHUuA

3HaTh: coOBpeMEeHHOE 000py-
JIOBaHUE, MpOTrpaMMHOE obec-
HeYeHre 1 MPOpeCCHOHATBHBIC
0a3pl TaHHBIX JUISI pPEHICHUS
3agad B u30paHHOW obnacTu
XUMHUHU

YMeThb: HCIOIL30BAaTh COB-
PEMCHHBIE PACUCTHBIC METO-
Jbl JUIA PEIICHUs 3a7ad B
00JIaCTH XUMHU

Baagerb: MeroaukamMu TO-
JYUCHUA W XapaKTCpusaluuunu
BEILIECTB U MAaTepUaJIOB JUIS
pemieHus  npogeccCUOHaNb-
HBIX 3a]1a4

OIIK-2 Chnocoben ananuzupoeamsv, UHMEPHPEMUPOBAMb U 0000wiamsb pe3yi1bmamaol
IKCHEPUMEHMAIbHBIX U PACUEHHO-MEOPEeMUUECKUX padom Xumuieckoil Hanpagi1eHHocCmu

3HaTh: MOJIXOABI K aHAJIM3Y,
MHTEPIIPETallud U 0000IIEHUIO
pe3yiIbTaToB
SKCIICPUMCHTAJIbHBIX
pPacyeTHO-TEOPETUYECKIX
paboT B o00macTM XUMHH |
CMEXHBIX HayKax.

u

YMerb: aHanU3UpOBATH pe-
3ynbTaThl COOCTBEHHOH pa-
00TBI (KCTIEPUMEHTALHON
WIH pacueTHO-TeOpeTH-
YEeCKOi)

Baaners: mpenctaBieHUSIMH
0 CUCTEME dbyHaMeH-
TAIbHBIX XHMHUYECKHX ITOHI-
THH H METOJ0JIOTH-YECKHX
acTmeKTOB (PU3UYECKON XUMUU
C TENbI0 aHaJM3a, HHTEePIpe-
Talu U 0000IIeHUS Pe3yIib-
TaTOB 3KCIECPUMEHTAIBHBIX H
pacueTHO-TEOPETUIECKUX
pabot

IIK-2 Cnocoben npogooums n
001acmMu XUMUU WU CMEHCHBIX

ameHmHo-uH@opmayuonHvle
HAyYK

uccneo0o6anus 6 8vlOPaHHOl

3HaTh: MATEHTHO-UH(OpMa-
IIUOHHBIE 0a3bl JAHHBIX IO
COBPEMEHHBIM HaHOTEXHO-
JIOTHSIM M HAaHOMAaTepuaiam

YMmerb: NpPOBOIUTH IOMCK
CHEUAIN3UPOBAaHHOW  HH-
dopManuu B MAaTEHTHO-
uHPOpPMAMOHHBIX  0azax
JAHHBIX IO COBPEMEHHBIM
HAaHOTEXHOJIOTHSIM M HaHO-
MaTepuagam

Baagerb: HaBbIKaMH aHATH3a
u 0000LIeHUs pe3yabTaToB
MOWCKa  CHEIUATN3UPOBAH-
HOW MH(pOpPMAIMM U TMATEHT-
HO-MH(OPMAIIMOHHBIX 0a3ax
MO0 COBPEMEHHBIM HaHOTEX-
HOJIOTHSM ¥ HaHOMaTepHa-
JTaM




Coz[epmalme AUCHHUITIMHbI

Tema 1. BBeneHue B MeTPOJIOTHIO.

OnpeneneHnue MeTpOJOrMM Kak Hayku. HayuHbple W IpHKIaJHbIE 3aJayd METPOJIOTHU.
Kpatkuii ucropuyeckuil O4epK pa3BUTUS METPOJOTMU. 3HAYEHHE METPOJIOTMM B Pa3BUTUHU
HAyKH, TEXHUKHU U IPOU3BOJICTBA.

Tema 2. TeopeTnueckue 0CHOBbI METPOJIOTHM.

OcHOBHEBIE IIOHATHUA, CBA3aHHBIC C oObeKTaMu HU3MCPCHUA: CBOfICTBO, BCJIMYHHA,
KOJIMYECTBEHHBIC M KAYCCTBEHHBIC IPOSBICHUS CBOWCTB OOBEKTOB MATEPHAIBLHOTO MHpa.
[Ikana n3MepeHus: Kak MOJENIb OTOOPaXKEHHUS TPOSIBIICHHS CBOMCTB MaTEpUAIbHBIX 0OBEKTOB U
OTHOIICHUH MEXIy HUMH. BHIbI IIKan M3MEpEHHA: HAMMEHOBAHHUS, TMOPsAKA, UHTECPBAIOB H
orHomeHuii. OCHOBHBIE IMOHATHA, CBSA3AHHBIC CO CpCACTBAMU I/I3MepeHI/H\/JI: CTAaTUYCCKHUEC U
JTMHAMUYECKHE MOJICIH aHAJOTOBBIX U HU(MPOBBIX cpeiacTB u3MepeHus. OCHOBHBIE UCTOYHUKU
norpermHocTeld. CTpyKTypHasi cxema u3MepeHus U pOopMUPOBaHUS TOTPEITHOCTH.

[lnaHbl KOHTPOJS IO KA4eCTBEHHOMY W KOJMYECTBEHHOMY IMpu3HaKy. IloHsTue
MHOTOKPaTHOTO H3MEpeHHs. ANTOpPUTMBI 00paOOTKM MHOTOKPATHBIX M3MEPEHHUH Ui CiTydas,
KOTJa u3MepsieMas BeJIMYMHA MPEACTABIACTCA MaTeMaTH4YecKoW MoOIenbio B (opme
0006menHOoro psima dypre. OO6paboTKa KOCBEHHBIX H3MEpeHH. TouedHas W WHTEpBaJbHAs
OLICHKA pe3yJibTaTta 00pabOTKH MHOTOKPATHBIX H3MEPEHHUI.

Tema 3. IIpukaaHasi METPOJIOTHS.

OcHOBHBIE 3aJlay¥l TPHUKIATHOM METPOJIOTHHU: HKCIIEPUMEHTANIbHAS OlleHKa KayecTBa
pe3yNnbTaTOB HW3MEpPEHUl, MpoBepKa U KaIUOpPOBKA CPEICTB HM3MEPEHHs, YCTAaHOBIICHUE
pauuoHanbHOM HOMeHkiatypsl CH, pa3zpaboTka © arrecTands METOAUK BBITTOJHEHUS
U3MEpPEHUI, MEeTPOJIOTHYecKas JKCIEpTHU3a HOPMATUBHO-TEXHUYECKOW, KOHCTPYKTOPCKOW U
TEXHOJIOTHYECKOM JIOKYMEHTAIUHU, METPOJIOTHUYECKOE 00ECTICUeHHE MPOU3BO/ICTBA, UCTIHITAHUN U
SKCIUTyaTallMi TEXHUUYECKUX m3nenuit u 1.1. [loBepka cpenctB uamepenus. ['ocyaapcTBeHHbIE U
JIOKaJbHBIE CXEMBl TIOBEpPKU. TEOpeTHYecKHe OCHOBBI TMOBEPKU. METOAMKHU TOBEPKH.
[Tokazarenu kadyecTBa MOBEPKHU. ATTECTAIMsI CPEACTB M3MepeHus. [IoHsATHE METPOIOTUYECKOTO
obecrieuenus. OpraHuzalMoOHHBIC, HAYYHBIE U METOJUYECKHE OCHOBBI METPOJIOTHYECKOTO
obecnieuenus. IIpouenypsl BbIOOpa  pallMOHaIbHOW  COBOKYMHOCTH  KOHTPOJIUPYEMBIX
napamMeTpoB U CPeACTB u3MepeHus. OpraHuzanus U CoJAepKaHue padoT MO METPOJOTUYECKOMY
COTPOBOXKACHUIO W JKCIepTH3e paboT M0 MPOEKTUPOBAHMIO, TOJATOTOBKE IPOU3BOJICTBA,
MPOM3BOJCTBY M OKCIUTyaTalldd TEXHUYECKUX U3JIETUH U CHUCTEM. METpoIorudecKkoe
obecrnevyeHrne UCTbITaHUH.

Tema 4. MerpoJsiorust B xumun. O0ecriedyeHre KayecTsa pe3yJibTaTOB XUMHYECKOI0
aHa/u3a.

[InanupoBaHre XMMHUYECKOTO HKCIEepHUMeHTa. MaTemaruueckas o0paboTka pe3ylbTaToB
XUMHUYeCKoro aHannsa. CraHgapTu3anys B XUMHUH.

Craructuueckas o0paboTka pe3yibTaToOB XUMHUYECKOro aHanusza. CTaHAapThl YUCTOTHI
XUMHYECKHX peakTuBOB. CTaHIapTHBIE METOMBI aHanu3a. [ pagynpoBOYHas XapaKTepUCTHKA U
rpagyupoBka MeTonuk. OIleHKa MpaBWJIBHOCTH METOJUKHM XUMHYEcKoro anammza. OO0pasibl
CpaBHEHHsI U CTaHJApTHBIE 0Opa3IbL.

Mertponornueckne XapakTepUCTUKH METOJUK KOJUYECTBEHHOTO XUMUYECKOTO aHAIN3a.

ATTecTanysi METOAUK KOJMYECTBEHHOTO XUMHUYECKOT0 aHAIN3a.

BHyTpunabopaTopHbIii KOHTPOJIb KadyecTBa KOJIMYECTBEHHOIO XMMHYECKOIO aHalIM3a.
MesxnabopaTopHble 3KCIIEPUMEHTHI. BHEIIHAS OlleHKa KayecTBa pe3yIbTaToOB KOJINYECTBEHHOTO



XUMHUYECKOTO aHAIM3a. AKKpEeIUTaIus JJabopaTopuil.

Tema 5. [IpaBoBbIe 0CHOBBI METPOJIOTHY M CTAHAAPTU3AIMH.

OcHoBHbIe TIONOXKeHHU 3akoHa P® 00 obecnieuennu enuHcTBa m3MepeHuid. CTpykTypa u
(GYHKIMM METPOJIOTHYECKON CIyXObl. ['OCymapcTBEHHBI METPOJIOTHUECKHH KOHTPOJIb H
Hay3op. KamubpoBka u  ceptudukanus cpencts usMepeHus. CTpykrypa © - (QYHKUUH
METPOJIOTUYECKON  CIIY)KOBI ~ NPENpHSTHS, OpPTaHW3alUH, YYPESKACHUS,  SBIISIOMINCCS
IOPUINYECKUMU JINLIAMH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[IperoHeceHHE  TEOPETHUECKOTO  Marephajga  OCYIIECTBIISACTCS C  IPUMCHEHUEM
AIIEKTPOHHBIX CPEJCTB OOyUCHHUS.

Hekotopbie pa3jienbpl TEOPETHYECKOTrO Kypca pacCMaTPUBAIOTCS C  HUCIOJIb30BAHUEM
OTIepEKAIOIICH CaMOCTOSATEIILHOW pabOThI: MAaruCTpaHTHl TOJYYalOT 33JaHHE Ha H3y4YCHHE
HOBOT'O MaTepuaa J0 ero U3JIOKEHHS Ha JICKITUH.

Jlnsi OLEHKM OCBOCHHUSI TEOPETHYECKOTO MaTepuana MarucCTpaHTaMH HCIOJIb3YIOTCS
MUCHMEHHBIC U YCTHBIC KOHTPOJIbHBIC PAOOTHI.

Teopernueckuii Marepuan 3aKpeIuIsIeTcs P BBHITIOJIHEHUH JTabopaTopHBIX padoT. PaboTa
BBIMOJIHSCTCSI MarucTpaHTaMu B Malbix rpymmax (2-3 uenoBeka). Kaxkmas rpynmna moiydaer
WH/IMBUIYAJIbHOE MCCIIEIOBATEIbCKOE 3a/IaHUe B paMKax TeMbl JabopaTopHOil paboTel. OTueThI
10 JTa0OPaTOPHBIM PadOTaM 3alUIIAIOTCS.

CamocrosiTenpHas paboTa, MpeaycMOTpeHHas y4eOHbIM IUTaHOM B 00beme 36 4Yacos,
BBITIOJIHSICTCS B XOZIe ceMecTpa B (opMe MOATOTOBKH pedepaToB Ha 3a/JaHHYIO TEMY.

7. MEPEYEHH YYEBHO-METOIMYECKOIO OBECTIEYEHUS 1151
CAMOCTOSTEJBLHOI PABOTHI OBYYATOIUXCSA 1O TUCULIIINHE
(MOJIVJIIO)

7.1. TlepeyeHb-yueOHO-METOAMYECKOTO OOECMedYeHusl i CaMOCTOSATENbHOW pabOThI

06yqa10m1/1xc;1 IO JUCIUITIINHEC!

1.  MypasseB C.B. O6mas Teopust uamepenuii. M.: Briciias mko:na, 2003.

2. PankeBuu .M., Cxuptnagze A.I'., Jlaktuonos b.M. Merponorus, crangapruzanus u
ceprudukanms. M.: Beicias mkona, 2003.

3. Hazapor H.I'. Metposiorust. OCHOBHBIC IOHSATHS U MaTeMaTHdeckue Mojaenu. M.: Beicias
mikouna, 2002. 348 c.

JlexMOHHBIE 3aHATHSA TIPOBOIATCS | pa3a Hemeno B oObeMe 2 4acoB JICKITMOHHBIX H
naboparopHbIx 3aHATHA B 1 cemecTpe. [lociie okoHUaHUS U3yYSHHS KaXKI0H TEMbI MarCTPaHThI
MIPOXOJIST TECTHPOBaHKE, cOOeCeTI0BaHNE, BBITIOIHSIOT KOHTPOJIbHBIE pa0OTHI.



7.2. YkazaHus ais 00y4aronuxcs 1Mo OCBOCHHIO TUCITUTUTHHBI

Taoauna 7.1.
Conep:kanue caMmOCTOSATEILHON padoThl 00yYAO M XCS
NoNo Temvi/6onpocul, 8biHOCUMbBIE HA CAMOCMOAMENbHOE [Kon-60 Dopmul
n/n uzyuenue yacos pabomul
L BBejieHrEe B METPOJIOTHIO 14 cobece0Banue
TeopeTudeckue OCHOBBI METPOJIOTHH 16 cobeceoBanne
2.
3. IIpukiagHas METPOJIOTHs 16 cobecenopane
4. Merponoruss B xumuu. OOecrmeuenue Kkadectsa 16 cobeceoBaHme
pe3yIbTaTOB XUMHUECKOTO aHAITN3A.
5. [IpaBOBBIE OCHOBBI METPOJIOTUU M CTAHIAPTU3ALIIH 14 cobecesioBanme
8. OHEHOYHBIE CPEACTBA JJISA TEKYHIET'O KOHTPOJISA
YCIHEBAEMOCTHU U TIPOMEXYTOYHOU ATTECTAIIUN
Bonpocel ona covecedoosanusn
Bapuanm 1
1.  OmpeneneHne METPOJIOTMU Kak Hayku. HaydHble W TpUKIamHBIC 33adydl METPOJIOTHH.

KpaTkuii ncropuyeckuili o4epKk pa3BUTHS METPOJIOTUU. 3HAUEHUE METPOJIOTUH B Pa3BUTHH
HAyKH, TEXHUKHU U TPOU3BOJICTBA.

Teopernueckre OCHOBBI MeTpojoruu. OCHOBHBIE NOHSTHS, CBSI3aHHBIE C OOBEKTaAMH
M3MEPEHMS: CBOMCTBO, BETMYMHA, KOJMUYECTBEHHBIE U KAUECTBEHHBIE ITPOSIBJIEHUS CBOMCTB
00BEKTOB MaTepUAIIbLHOTO MHpA.

[lkana wm3MepeHus: Kak MOJAETb OTOOpaKEHUs MPOSBICHHUS CBOMCTB MaTepHaIbHBIX
00BEKTOB U OTHOIIEHUH MeXAy HUMU. Buabl mikan uaMepeHuil: HauMeHOBaHMsI, TIOPSAKa,
WHTEPBAJIOB U OTHOLIEHUH.

OcHOBHbIE TIOHSITUS, CBSI3aHHBIE CO CPEACTBAMHM HW3MEPEHMM: CTaTHMYecKue H
JUHAMUYECKHE MOJIENTH aHAJIOTOBBIX M U(PPOBBIX CPEJICTB U3MEPEHHUS.

OTaJOH €eAWHMIBI BEJIWYUHBI KAaK OCHOBA JJs TIOJMYYEHHsS 3HAUYECHUS H3MepseMOit
BenuunHbl. Cucrema eaunul] CH: OCHOBHBIE M JIONOJIHUTEIbHBIE E€AVHMIIBI, KPATHBIE U
JOJIbHBIE €UHULIBL. DOPMUPOBAHUE EAMHUL M pa3MEPHOCTEH PON3BOAHBIX €IUHHUII.
OrtanoHbl U craHAapTHble oOpasmbl.  Knaccupukanumss u3MepsieMbIX — BEJIWYHH:
JNETEPMUHUPOBAHHbIE U Cily4aiiHble. 3aKOHOMEPHOCTH (OPMHUPOBAHUS pe3yJbTara
u3MepeHus. [IoHATHE NOrpeIHOCTH pe3ynbTaTa U3MEPEHUS.
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11.

12.

13.

[TorpemHocTs CTaHAAPTHOTO 00pa3La.

OreHka CpOKU TOAHOCTU CTaHAAPTHBIX 00PA3LI0B.

OrneHka HEOTHOPOJHOCTH CTAaHJAPTHBIX 00pa3IOB.

Crioco0Obl yCTaHOBJIEHUSI CPEHETO COJEPKaHMsI OIPEJeIsieMbIX BEIECTB B CTaHIAPTHBIX
oOpasiax.

OcCHOBHBIE HCTOYHHMKM IOTPEIIHOCTEH: HECOBEPIIEHCTBO CpPEACTBA  HU3MEpEHUS,
B3aUMOJICHICTBHE CpEICTBAa M3MEPEHUs C OOBEKTOM H3MEPEHHs, OTKJIOHEHHE YCIOBUH
U3MEpPEHUS OT HOPMAJIbHBIX, HECOBEPIIEHCTBO METOAA M3MEPEHUS U IUIaHA WU3MEpEHUS,
IIOMEXH ¥ BO3MYILECHHUSI, IEHCTBYIOIINE HA BXOJE U BBIXOJIE CPEACTBA U3MEPEHHUS.
CrpykTypHast cxema u3MepeHus U (QopmupoBaHus mnorpemHoctu. Kiaccuduxanus
MOTPELIHOCTEN: METOAUYECKUE, MYJIBTUIUIMKATUBHBIC, AJJUTHUBHBIC, CUCTEMaTUYECKHUE,
cillyyaiiHble, JM4YHbIE, IpyOble, OCHOBHBIE M [OIOJHUTEIbHBIE B CTATUYECKOM U
JUHAMHYECKOM pEXUME U3MEPEHUI. ANTOPUTMBI ONPEAEICHUS COCTABIISIIOIINX U TOJTHOU
norpemHocTd. CriocoObl YMEHBIIEHUS M UCKIFOUEHUS OIPEeIIHOCTEH.

W3mepenne B IIKane HaMMEHOBaHUM. Teopus IPOBEPKU CTATUCTUYECKUX THIIOTE3 Kak
OCHOBA aHAJIN3a U3MEPEHUH B IIKaJIe HAUMEHOBAHUH.

Bapuanm 2

1. TlonsaTHe CTAaTUCTMYECKOM TUIOTE3bl W THUIIBl THUIOTE3: IPOCTas, CIOXKHAasi,
napaMeTpuyIecKas, HermapaMeTpuiecKasl.

2. IlpoBepka rumoTe3, O MapaMeTpax HOPMaIbHOro pacnpenaenenus. Kpurepuit
coryacus - KkBaapat, kpurepuu Konmoroposa, CmMupHaoBa, Bunkokcona, OMera-kBapar.

3. Tlonsitue BbIOOpOUHOro KOHTpONA. [lMaHbl KOHTpOJS IO KAuyeCTBEHHOMY U
KOJINYECTBEHHOMY TIpu3HaKy. [IOHATHE MHOTOKPAaTHOTO W3MEpPEHHSA. AJTOPUTMBI
00pabOTKM MHOTOKpPATHBIX HW3MEpEeHUil Ui ciydas, KOrja H3MepsieMas BelIUYMHA
MIPEACTABIISIETCS] MAaTEMATHYECKON MOIeTbI0 B hopMe 006001eHHOTO psina Dypbe.

4. O0paboTka KOCBEHHBIX M3MepeHuil. ToueuHas u MHTEepBaJibHAs OLIEHKA pe3ysbTara
00pabOTKN MHOTOKPATHBIX U3MEPEHU.

5. Ilpuknamnas Merposiorusi. OCHOBHbBIE 3aJjaud  TNPUKIATHOW METPOJIOTHU:
IKCTIEpUMEHTAIbHAsI OLIEHKA KavyecTBa pPe3yJbTaTOB M3MEpPEHH, TIOBEpKa U KaarnOpOBKa
CPEACTB W3MEPEHHUs, YCTaHOBJIEHHE paluoOHalIbHON HOoMeHkiaTypsl CU, paszpaboTka u
aTTecTalys METONWK  BBIIONHEHHS HM3MEPEHMI, METpPOJIOTHYeCKas  OSKCIepTH3a
HOPMAaTHBHO-TEXHUYECKOH, KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOM JOKyMEHTallUH,
METPOJIOTHYECKOe 0OecTrieueHe MPON3BOACTBA, UCIIBITAHUI M SKCIUTYaTallid TEXHUIECKUX
U3JeIui U T.1.

6. [ToBepka cpencTB m3MepeHHs. ['OCyqapCTBEHHBIE W JIOKAJbHBIE CXEMBI MOBEPKH.
Teoperuueckrue OCHOBHI MOBepkH. Metoauku moBepku. [lokazarenn kadecTBa MOBEPKH.
ATTecTanys CpesCcTB H3MEPEHHSL.

7. Tlonarue wmeTponoruueckoro obecrnedyeHus. OpraHu3allMOHHbIE, HaydHbIE U
METOJMYECKIE OCHOBBI METPOJIOTHUECKOTO 00ECTICUeHHS.

8. Iponenypsl BbIOOpa palMOHANBHON COBOKYMHOCTH KOHTPOJIMPYEMBIX MapaMeTpoOB
U cpenctB m3MepeHus. OpraHusanuss W COJEpXKaHWE pPadOT IO METPOJIOTHIECKOMY
COIIPOBOKICHUIO M JKCHEpTH3e paboT MO MPOEKTHPOBAHUIO, MOJATOTOBKE MPOM3BOJICTBA,
MPOM3BOJICTBY M OKCIUTyaTallMd TEXHUYECKUX H3JEIUH W CHUCTeM. MeTpoorndeckoe
o0ecrieyeHne UCTIBITAaHUH.

9. Merponorus B xumuu. [ImannpoBaHre XUMIYECKOTO SKCIIEPHMEHTA.

10. Craructuueckass o0paboTKa pe3ylbTaTOB XUMHMUYECKOro aHaiuza. CraHmaapTbl
YHCTOTHI XUMHUECKUX PeakTUBOB. CTaHAAPTHBIE METObl AaHATIH3A.

11. IIpaBoBbIE OCHOBBI METPOJIOTUU U cTaHAApTH3aUU. OCHOBHBIE MOJOKEHHUS 3aKOHA

P® 06 obecneuennu enuHCcTBa M3MepeHuid. CTpyKTypa U QYHKIIMH METPOJIOTHIECKOMN CITYKOBI.

12. TocynmapcTBEHHBI METPOJOrMYECKH KOHTposb W Ham3op. KammbOpoBka u



CepTU(UKAIMS CPEICTB U3MEPEHHUSL.
13. CtpykTypa ¥ pyHKIIMHU METPOIOTHYECKOMN CITy>KOBI IPEeNPHUATHS, OpraHU3aluy,
YUpEeXKACHUS, IBISIOIIUECS OPUIUUYESCKUMHU

Ilepeuensv 6onpocoe ona 3auema

1. [IpenMer aHanmuMTHUYECKOM XUMHUU. Buapl aHanms3a: MW30TOIHBIA,  3JIEMEHTHBIM,
(GYHKIMOHATBHBINA, CTPYKTYPHBIA, MOJICKYJIAPHBIH, $a3oBbld. XHUMHUYECKHE, (PU3HUKO-
XUMHUYECKHE, (PU3MUECKHe METO/IbI aHATH3A.

2. OCHOBHbIE METPOJIOTUYECKHE IOHATHUS U IPECTABICHHUS.

3. OCHOBHBIE CTaJMH XMMHYECKOTO aHaiu3a. BeIOOp MeToja aHanmm3a W COCTABJICHHUE CXEM
aHaiin3a. OCHOBHBIE XapaKTEPUCTUKH METOJA aHAJIU3a: IPABWIBHOCTb U BOCIPOU3BOIUMOCTD,
KOO(QQHUIMEHT YyBCTBUTEIBHOCTH, NpEAeN OOHAPYXKEHHS, HWDKHSASA W BEPXHSS TPaHHIIBI
OIPEAEIIAEMBIX COEPIKaHNM.

4. Anamutudeckuii curHam w nomexu. M3mepenue. O0beM MH(DOpPMAMKA B aHATUTHYICCKOM
curHaine. ['pagyupoBounsiii rpaguk. CriocoObl OLEHKH MPaBUIBHOCTH.

5. Knaccudukamus norpemnocreil aHanu3a. CHCTEMaTHYeCKUE W CIIyYalHBIE MOTPEITHOCTH.
[TorpemiHOCTH OTAEIBHBIX CTAAUN XUMUYECKOTO aHAIU3A.

6. IlpencraButenbHOCTH MPOOBI; Mpoba M 0O0BEKT aHanmu3a; npoba m merox aHanmza. OTOOp
po0.

7. IlpobonoaroroBka.

8. XuMunyeckoe paBHOBECHE B pealbHbIX cucTeMax. DakTopbl, BIUAIOIIME HAa paBHOBECUE B
peanbHbIX cuctemax. MoHHast cuna pacTBopa. AKTUBHOCTb U KO3((PUIMEHTH aKTUBHOCTH
VOHOB.

9. CxopocTh peakiuii B XUMHYECKOM aHain3e. GakTopsl, BIUSIONINE HA CKOPOCTD.

10. KwucnotHo-ocHOBHBIE peakiuu. KOHCTaHTa KUCIOTHOCTH W OCHOBHOCTH. KucioTHble u
OCHOBHBIE CBONCTBa pactBoputenei. Koncranra apronporonusa. MoHHOE Mpou3BEACHUE BOJIBI.
Bopopoanslii nokasarens. BiusHue npupo/ibl paCTBOPUTEIIS HA CHITY KUCJIOTBI 1 OCHOBAHUS.

11. Beoruucnenuss pH pacTBOpoB CHUIBHBIX M CJIa0BIX KHUCIOT U OCHOBAHWUN, MHOTOOCHOBHBIX
KHUCJIOT U OCHOBaHMH, CMECH KHUCIOT M CMECH OCHOBaHMH, aM(poiauToB. KHCIO0THO-OCHOBHOE
paBHOBECHE B MHOTOKOMITOHEHTHBIX CHCTEMaX.

12. Bydepnsie pacTBopsl U ux cBoiicta. Pacuer pH 6ydepHbix pacTBopoB. BydepHas eMKkocTs.
Tunsl 6ydepHbIX cucTeM, UX Ha3HAYEHHE B aHAIM3E.

13. Twuaponu3 coneld. B3auMocBs3b MeXJy KOHIEHTpalued, CTENeHbI0 W KOHCTAHTOMH
ruaponuza. Berurcnenus pH pacTtBopoB cosieit, moBeprarmomuxcsi Tuipoian3y. Mcemnonb3oBanue
peaxkuuil THAPOIN3a B XUMHUYECKOM aHAJIM3E.

14. Peakmuu KoMmIuieKcooOpa3oBaHus. PaBHOBecHs peaknuii KOMILIEKCOOOpa30BaHUSI.
KoHcTaHThl yCTOWYMBOCTH (CTyNEHYAThIe U O0IIHUE).

15. Baxueiimme opraHuYecKHe peareHThl, NPUMEHSEMble B aHaiu3e s pas3zelieHus,
OoOHapy>KeHHsl, OTIPE/ICTICHNs] HOHOB METAJIJIOB, JIJIsl MACKUPOBAHUS U JIeMaCKUPOBAHUSI.

16. OKHCITUTEIIEHO-BOCCTAHOBHUTEIBHBIC PEAKIIUU. DJIEKTPOJIHBIM IMOTCHIMAT. Y paBHEHUE
Hepucra. CtanaapTHblif U popManbHBIN MOTEHIIUAIIBI.

17. HanpaBneHue peakluud OKHUCIEHUS U BoccTaHoBieHUs. DakTopsl, BIMAIOIIME Ha
HalpaBJICHUE OKUCIIUTEIbHO-BOCCTAHOBHUTENBLHBIX peakuuii (PH, komruiekcooOpas3oBaHue,
o0pa3oBaHUE MaJIOPACTBOPUMBIX COeAMHEHHI). OCHOBHbIE HEOPraHMYECKUE U OpraHUYeCcKHUe
OKHUCJIUTEIN U BOCCTAHOBUTEIH, IPUMEHSIEMbIE B aHAIIU3E.

18. Peakmum ocaxnaeHus. PaBHoBecuss B cucreMe ocanok-pactBop. IIpousBenenue
pacTBOPUMOCTH.



19. 3amaunm wu BBIOOp MeTona oOOHapyXeHuss © uAeHTU(UKAUH. YyBCTBUTENHHOCTh
AQHAJIUTUYECKUX pPEaKLUH; CIocoObl €€ BbIpaKeHus. l30upaTrenbHOCTh U CHenU(UYHOCTD
peakuuid. ['pynmnoBble U YaCTHBIE pEAKIIUU.

20. Cucrembl KayeCTBEHHOI'O aHAJIM3a KATHOHOB: KHUCJIOTHO-ILEJIOYHAs, CyibduaHas,
amMmMHua4qHO-(ocdaTHas. [ pynnoBbie peareHTshl.

21. OcHOBHbIE METO/bI pa3fefeHUs] U KOHLIEHTPUPOBaHMs, UX BbIOOp M oneHka. KoHCTaHThI
pactipenenenus. Koapoumuent pacnpenenenus. Crenenp uspiedeHus. DakTop pasiesneHus.
Koaddurument koH1ieHTpupoBaHus.

22. Dxkcrpakius. 3akoH pacnpeneneHus. CKopocTh 3KCTpakiuu. CrocoObl OCYIIECTBICHUS
9KCTPAKIIUU.

23. Xpomatorpadusi. OcHOBHBIE NpUHLIUIEI MeTona. Knaccupukanus xpomarorpaduyeckux
MeTo10B. CIoCOOBI OTyYEHHS XPOMATOTPAMM.

24. KoHuemmuss TEOPETHUECKUX TapeioK, ee HeAoCTaTku. KuHeTwueckas Teopus
xpomarorpadumu.

25.  Bugsl xpomatorpadumu. ['azoBas  xpomartorpadus. JKuakocTHas — KOJIOHYATas
xpomarorpadus. IlnockoctHas xpomarorpadus.

26. CymHOCTh TPAaBUMETPHUUECKOTO aHalM3a M TPAHMUIBI €ro MPUMEHUMOCTH. Bemnumnna
HaBecku. TpeOoBaHus K ocaxgaemod ¢(opme. TpebGoBaHuS K TIpaBUMETpUUECKOH (opme.
M3MeHeHns cocTaBa oca/ika MU BBICYIIMBAHUH U POKaMBaHUH. [ paBuMeTpuyeckuii paktop.
27. CnocoObl otTaeneHuss ocaika oOT pactBopa. IlpombiBanue ocaaka. Ilpumenenue
IPaBUMETPHUYECKOTO METO/Ia AaHAIH3A.

28. Ocajaku M MX CBOICTBA. 3aBUCUMOCTb CTPYKTYpPBI OCaJKa OT €ro MHIUBUAYaJIbHBIX CBOWCTB
U YCIOBHH OCQKICHHA. YCJIOBUS TIIOJYYEHHS KPUCTAUIMYECKUX W aMOpPHBIX OCAIKOB.
Knaccugukarus pazianuHblX BUJOB COOCAKACHUS (aACOPOLUs, OKKIIO3Us, U30MOP(HU3M U 1Ip.).
29. CymHOCTb THTPHUMETPUH. BUIBI TUTPUMETPHUUECKUX OIPENENICHUI: MpsMoe W 00paTHOE
TUTPOBAaHME, OIpENeIeHHe IO 3aMelleHHI0. TpeOoBaHUs, NpEeAbABIsIEMble K pPEAaKIUHU B
TUTPUMETPUYECKOM aHanm3e. Kiraccuukanus THTpUMETPUIECKAX METOIOB IO TUITY PEaKIHH H
10 CrI0CO0Y BBITOJIHEHHUS.

30. CrocoObl BeIpakeHUsI KOHIIEHTPAIM PacTBOPOB B TUTPUMETPUHU. DKBUBAICHT. MoIsipHas
Macca OJKBHUBaleHTa. MoisipHas KoHIeHTpauus. CraHgapTHble pacTBOpbl. llepBuuHBIE
CTaHJAPTHI, TpeOOBaHMS, IPEAbaBIsieMble K HUM. DukcaHnanbl. BropudHbie cTaHIApPTHI.

31. KpuBble TuTpoBaHHs ¥ HX BUbl (S-00pa3Hble, nauHelHble). Ckadyok TUTpoBaHMs. TodYka
HKBUBAJICHTHOCTH U KOHEYHAst TOUYKa TUTPOBaHUs. [1orpenIHOCTH TUTPOBAHHUS.

32. KucaoTHO-OCHOBHOE TUTpOBaHHE. ALMIUMETPHS U alKaIuMeTpusi. Touka HeMTpaTbHOCTH U
KOHEeuHasi To4Yka THUTpoBaHWs. Kpusbsle TuTpoBanusa. DakTopsl, BIUSAIOIMIME Ha CKa4YOK
TUTPOBAHUS.

33. CmocoObl oOHapyXeHHS TOYKHM DKBUBAJIECHTHOCTH. KHCIOTHO-OCHOBHBIE WHIMKATOPHI.
WNutepBan nepexosaa unankaropa. Beioop nnankaropa. OmubKy TUTPOBAHHUSL.

34. KomrmulekcoMeTpuyeckoe THTpPOBaHWE. TeOpEeTHYECKHEe OCHOBBI KOMIUIEKCOMETPHH.
OTUIeHANaMUHTETpAyKCyCHasl KUcloTa M ee nauHaTpueBas conb (DJ[TA) kak peareHThl B
KOMIUIEKCOHOMETpHH.  KpuBble ~ THUTpOBaHHMS B  KOMIUIEKCOHOMEeTpuu.  CrocoOsbr
KOMIIJIEKCOHOMETPHUYECKOTO TUTPOBAHUSA: IPIMOE, 00pPaTHOE, BBITECHUTEIBHOE, KOCBEHHOE.

35. Cmoco0Obl ompeseneHWss KOHEYHOW TOYKM THTPOBAaHUS B  KOMIUIEKCOHOMETPHH.
MeTamionHIuKaToOpsl U TpeOOBaHUs, NpeabiBisieMble K HUM. BaxkHelne yHuBepcalbHbIE U
cnennuyeckre MeTaUIONHIUKATOPBI. Potk pH B kommiekcomerprun. OMMOKH TUTPOBAHUS.

36. OKHUCIUTENbHO-BOCCTAHOBUTEIIHOE THUTpOBaHUE. KpHBBIE TUTPOBaHUSA B PEAOKCUMETPHH.
@dakTophl, BIMAIONME HA XapakTep KpPUBBIX TUTPOBAHMSA: KOMIUIEKCOOOpa3OBaHHE,
KOHIICHTpPALUsI HOHOB BOJIOPO/1a, HOHHAS CHUJIA.

37. Cmocobbl  oOHapykeHHs  KOHIA TuTpoBaHus. Muauwkartopel.  OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE ~HMHAMKATOpbl. Omubku TuUTpoBaHus. [IpakTHueckoe MpHUMEHEHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.



38. Ilepmanranaromerpus. [uxpomaromerpus. Mogomerpus. OnpeneneHne HEeOpraHUIeCKuX
OpPraHUYECKUX COCIUHEHUH.

39. OcanutenbHoe TUTpoBaHue. KpuBble TUTPOBaHMS B OCAJAUTEILHOM TUTpoBaHUU. CrocOOBI
OOHapy)XCHHSI KOHEYHOW TOYKH THUTpoBaHHsS (MeToabpl Mopa, ®@omnbrapaa, dasuca). OmuoOku
TUTPOBaHUA. ApreHToMeTpus. MepKypoMeTpusi.

40. Kunernueckre MeTOAbI aHAIN3A.

41. OOmast ~ xapakTepucTHKa W  KJIACCU(HUKAIMA  SJICKTPOXMMHUYECKHMX  METOJOB.
OnexkTpoxumuueckass Lenb (syelku). VHAMKATOpHBIA 3JIEKTPOX M DJIEKTPOA CpaBHEHHS.
UyBCTBUTEIBHOCTD U CEIEKTUBHOCTD 3JIEKTPOXUMHUECKUX METOJIOB.

42. Ilpsmas noreHunomerpust. Monomerpust u pH-meTpus, uX NpakTuyecKoe NpUMEHEHUE.

43. TloreHIOMETpUYECKOE TUTpOBaHKE. [IpakTHUECKOEe TPUMEHEHHE METO/A.

44, KylOHOMETPUYECKUE U IEKTPOrpaBUMETPUUECKNE METO bl aHAIIN3A.

45. Bonbsramnepomerpus. Krnaccudukarms BOJIbTAMIIEPOMETPUUECKHUX METOJIOB.
Teopernueckne OCHOBBI M HPAKTUYECKOE MPUMEHEHHE BOJIbTAMIECPOMETPUUYECKUX METOJIOB.
AMIIEpOMETPUUECKOE TUTPOBAHUE.

46. Ilpsimas ¥ KOCBEHHas KOHJIYKTOMETpHs (KOHIYKTOMETpHUYecKoe THTpoBaHue). Kpusble
KOHJAYKTOMETPUYECKOT0 TUTPOBAaHMsI, UX TUIIbI. [IpakTHueckoe NpuMEHEHHE METO1a.

47. TeopeTuueckrue OCHOBBI M KJIaCCU(PUKALUs CIEKTPOCKOMMUECKUX METO/I0B aHAIU3a.

48. CrekTpo(hOTOMETPHUYECKUI METOT aHajH3a (CIEKTPOPOTOMETPH).

49. MonekyssipHasi JIOMUHECLIEHTHAs! CHEKTPOCKOIIHS.

50. Meronbl  BBIAENEHUS, pa3felieHUss W KOHIEHTpupoBaHus. OMHOCTyNEHYAThIE U
MHOIOCTYIE€HUYaTble Ipouecchl pasaeneHus. Koucrantel pacnpenenenus. Koaddunuent
pacnpenenenus. Crenens u3Bieuenus. @akrop paznenenus. KoadpumeHT KOHIEHTPUPOBAHHS.
51. Mertoapb! akcTpakuuu. TeopeTrnueckue 0oCHOBbI MeTo10B. IIpumenenue.

52. Metonbl OCaXIEHUS ¥ COOCAKICHHUS.

Kpumepuu OUECHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3auTeHo ['myGokoe u xopollee 3HaHHWE M MOHMMaHUE MpeiMeTa, B TOM YHCIe
TEPMHUHOJIOTUN n OCHOBHBIX HOHSITI/Ifl; TCOPECTUICCKUX
3aKOHOMEPHOCTE; baxTHUeCKuX JAaHHBIX; 00CTOSITENbHBIH,

JIOTMYECKUI ¥ TPaMOTHBIN OTBET BO BpeMs CAAYM 3aueTa; y/AeIbHbII Bec
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He Oosee 50%.

He3aureno Crnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIESCKHIX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIA OTBET Ha
3aueTe; yAeIbHbIN BeC OMMUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
6onee 50%.

9. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
ANCHUITINHBI

YueOHas auTeparypa:

a) OCHOBHAA

1. MypasbseB C.B. O6mias Teopus usmeperuii. M.: Beicmas mkomna, 2003.
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2. PankeBmu .M., Cxuptnanze A.I'., JlaktnonoB b.M. Merpomnorus, craHmapTu3amus u

ceprudukamnus. M.: Beicmias mkoma, 2003.
Hazapos H.I'. Metposorusi. OcHOBHBIE TOHATHUSI U MaTeMaTuueckue mojaenu. M.: Beiciias
mkoia, 2002. 348 c.
TaprakoBckuit .®., fctpedboB A.C. Metponorus, cTaHZapTH3alUsi U TEXHUYECKUE
cpeacTBa uaMepeHuil. M.: Boicias mkosna, 2002. 205 c.
Hukudopor A.Jl., bakuer T.A. Merponorus, crapaaptusanus u ceptudukanus. M.:
Bricmas mxoia, 2002. 422 c.
Ceprees A.I'., Kpoxun B.B. Merpomnorus: Ydaebnoe mocobue ais By3oB. M.: Jloroc, 2000.
Kysnenop B.A., Sxynunna I'.B. Merponorus (Teopernueckue, TNpUKIATHBIE U
3aKOHOJATEILHBIC OCHOBHI): Y4eOHoe mocobue. M.: 3natenbcTBo cranmaptos, 1998.
[umkua U.®. Mertposorusi, cTaHIapTU3alKs U YIPABJICHHE KA4eCTBOM: YUYEOHUK st
By30B / Ilog pen. akaa. H.C. Conomenko. M.: M3aarenbctBo cranaaptos, 1990. 342 c.
Mapkun H.C., EpmioB B.C. Metponorus. Beaenue B cieniianbHOCTh: YueOHOE MocoOue.
M.: U3parenbctBO crangapTos, 1991. 208 c.
Bbypayn I'.JI., Mapkos b.H. OcnoBsl meTponoruu. M.: Ctangaptsl, 1985. 256 c.
Kppuioa I'.JI. OcHOBBI cTaHIapTU3alUK, CEPTUPUKALNN U METPOJOTUH: YUEeOHUK s
By30B. M.: KOHUTU-AMAHA, 1999.
Tiopun H.M.  Beenenue B Merposioruto. YueOHoe mnocobue, M.: HM3garenbcTBO
CTaH/apToB, 1985.
Ceprees A.I'., Jlateimies M.B. Ceprudukanus: YyedHoe nocobue ajisi CTyACHTOB BY30B.
M.: Jloroc, 1999.
[upoxos K.II., BorycmaBckuit M.I'. Mexnaynaponnas cucrema enunun (CU). M.:
N3naTenscTBO cTanaaptos,1984. 112 c.
[Hocteun E.A. Ouepku uctopuu pycckoil merpojoruu XIX - nHawamo XX Beka.- M.:
N3narensctBO cTangaptos, 1990. 280 c.

0) JOMOJIHUTEJIbHAS

CemuBanoB M.H., ®punman A.D., Kyapsmosa X JI. KauectBo wu3MepeHwmii:
Mertponoruueckas crpaBouyHas kaura. JI.: Jleausgar, 1987. 295 c.

Cena JI.A. Enununp! pusnueckux BeIMYUH U UX pazMepHocTb. M.: Hayka, 1988. 178 c.
J.M.MenpeneeB - 0CHOBOIIOJIOKHUK coBpeMeHHOo# MeTposioruu / [lox pea. B.B. Boiiroga.
M.: U3narenscTBO cTanaapros, 1978. 239 c.

Hensryd B.M., CwmupuoB B.I'. Enununst Benuuun: CroBapb-CHpaBOYHUK. M.:
OHneproaromusaar,1990. 240 c.

Mapxkun H.C. OcHoBbI Teopun 00pabOTKH pe3ynbTaroB u3MepeHuil. M.: M3natenbcTBo
cTa”aapTos, 1991. 176 c.

Mensene A.M. MexayHapoaHas cranaaptuzanus. M.: 3aatenscTBo ctangapToB, 1989.
120 c.

Ucaes JIL.K., Mamuuckuit B.J[. Metponorust u cranmaptusamnus B ceprudukamuu. M.:
W3narenbctBO cTangapTos, 1996.

Kymukosckuit KJI., Kynep B.Sl. Metone! u cpencrBa nsmepenuid. M.: DHeproaroMusar,
1986. 448 c.

Bnacos A.Jl., Mypun Bb.Il. EnunHunel ¢Qu3ndyeckux BETUYMH B HayKe U TEXHUKE:
CnpaBounuk. M.: Oneproaromusaar, 1990. 176 c.

OcHoBHbIE TOHATUS B 00JIACTH METPOJIOTHH, CTaHAApTH3alUuu MU cepTuduxamuu. M.:
W3narenscTBO cTangaptos, 1995. 248 c.

OcHoBHBIE TepMHHBI B oOmactu Mmetposioruu: CroBaps-cripaBounuk / Ilox pen. FO.B.
Tap6eeBa. M.: M3narenbcTBO ctannaptos, 1989. 113 c.

OCHOBBI METPOJIOTUH H SJIEKTPpUUYECKHE M3MepeHus: YueOHuk mis By3oB/ Ilox pen. E.M.
Jymmna. JI.: Oneproaromusaar, 1987. 480 c.



13. Xod¢man JI. Texuuka uzmepenuii u obecriedeHne kauectpa. M.: DHeproatomuzaar, 1983.
472 c.

14.  OcuoBbl crangaptuzanmu / Ilox pen. B.B. Tkauenko.- M.: M3naTenscTBO CTaHIAPTOB,
1986. 328 c.

15. Pab6unosuu C.I'. [Torpemnoctu uzmepenuii. JI.: Dueprus, 1978. 262c.

16. Axuazaposa C.JI., Kadapo B.B. Ontumuzanmsi SKCiepuMeHTa B XUMHUH U XHMHYECKOU
texHosiorud. M.: Beicmas mkouna, 1978. 319 c. (54(078)/A95).

17. byiram II., Ky3ssmun H.M., Jleictnep JI. OOecrneuenne kadecTBa pe3yJIbTaTOB
xuMuueckoro ananusa. M.: Hayka, 1993. 168 c.

18. Hepddens K. CraTuctika B ananmuTuueckond xumuu. M.: Mup, 1994. 268 c.

19. 3emensman M.A. MeTponoruueckue OCHOBBI TEXHHUECKUX M3MepeHuil. M.: M3parenbeTBo
cTraHmaprtoB, 1991. 288 c.

20. Kareman I'., Iuiinepc @.B. KoHTponp kadecTBa XMMHUYECKOTO aHanu3a. YensOMHCK:
Meramnyprus, 1989. 447 c.

21. TImotposckwuii S. Teopus u3mepenuii st uaxeHepos. M.: Mup, 1990. 336 c.

22. Peiix H.H., TymuuenxkoB A.A., Ieittniun B.I'. Mertponoruyeckoe obecredeHue
npousBoicTia / [Ton pexn. JL.K. McaeBa. M.: M3narenscTBo crannapros, 1987. 248 c.

9.3. HUHTepeHeT-pecypchl

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 Hayunas snexrponHas 6ubmuorexa

http://elibrary.ru/default.asp Poccuiickas HaunoHanbHas 6MOIMOTEKA

http://primo.nlr.ru  http://nbmgu.rudnekTponnas  6mbimoreka  Poccuiickoii
roCy/1apCTBEHHOU OMOTUOTEKH

9.4. IIporpaMMHoOe oGecnieyeHHe

YuuBepcuter obecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO K CBOOOJHO
pacrpocTpaHsIeMoro MpOrpaMMHOTO 0OECTICYCHHSI, B TOM YHCJIE OT€YECTBEHHOTO MPOU3BO/ICTBA.

Kaxxapiii oOyyaromuiicss B TeueHUE BCEro mepruoa o0yueHus: odecreueH HHIUBUIYaTbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K DOJEKTPOHHOW WH(MOPMAIMOHHO-00pa30BaTEIHLHOM Cpelie
VHHBEpCUTETa H3 JIO00H TOYKM, B KOTOPOM UMeEEeTCs JOCTyn K HH(OPMAIMOHHO-
TEJICKOMMYHUKAITMOHHON ceTh «HTepHeT» KaK Ha TEpPUTOPHH YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter obecreyeH CIEIyIOIMUM KOMILIEKTOM JIMIIEH3MOHHOTO MpPOrpaMMHOTO

obecrieueHusl.
1. JluneHsumoHHOE MporpaMMHoOe o0ecreueHue, ucrnonb3zyemoe B Marl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiiekc MMUC “BusyansHast Ctynus TectupoBanus™

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouno-npaBoBasi cucrema “KoHcynbTaHT”

1.6.CnpaBouHo-nipaBoBasi cuctema “I'apant”

Hap;my C TPAAULIMOHHBIMH U3OAHUSAMU MATrUCTPAHTBI U COTPYAHUKU UMCIOT BO3MOXKXHOCTDH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:


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

Tabnuua 9.1.

Ha3Banmue pecypca

CcpLika/noctyn

OnekTpoHHass OuONMMoTeka OHJaiH «EaMHOEe OKHO K
00pazoBaTesbHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIii 00pa30BaTENbHBINA MOPTAN: YUPEKICHHS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepanbHbI LIEHTD MH(POPMAIMOHHO-
obpazoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHas
OMOJIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

UznarensctBo  «JlaHby. DIeKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyanbHast OnOaHOTeKa http://rvb.ru —

WznatensctBo  «Jlauby. DIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccun
«AxageMus»

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

Hayunas anekrponnas 6ubimoreka «e-Libraryy

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

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe
obpazoBanus «MHPOpMHOY»

http://www.informio.ru

WNupopmannonHo-mipaBoBasi  cuctema
TUTFOC)

«KoHCynpTaHT-

CereBas Bepcus, OCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

WNudopmannoHHo-nipaBoBasi cucrema «l'apant»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHoO# cetu Uarl'yY

OnekTpoHHO-01OIMoTeyHast cucrema «tHOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHE

JUCIHHUIIVINHBI

HNmeromasics MaTCpHUAIbHO-TEXHUYCCKAA baza YHUBCPCUTETA o0ecreynBaeT KaueCTBEHHOE

MPOBEACHUEC TCOPETUIYCCKUX U MPAKTUUCCKHUX 3aHATHIA

- HPOBCACHUC JIEKITUM - annapaTypoﬁ I AEMOHCTpAaluu UJINTIFOCTPATUBHOI'O MaTCpHualia,

- aYJUTOPHIO IJId CCMHUHAPCKUX SaHHTHﬁ;

- TPOEKIMOHHOE 000PY0BaHUE U KOMIIBIOTED.

[lepeueHr HEOOXOOUMBIX TEXHHYECKHX CPEACTB OOYYEHHMs, HUCIOJIb3yeMbIX B y4eOHOM

mnmponuecce st OCBOCHU A JUCHUTIIINHBL «OCHOBHEIE MCTOAbI XUMHWYCCKOI'O aHaJIn3a:

® KOMIIBIOTEPHOE U MYJIbTUMEANIHOE 000PYAOBaHUE;

® BHJIEO- U ayJUOBHU3YyaJIbHbIE Cpe/icTBAa OOyUEHHUS U JIp.

1. Becrsl aHanuTH4ecKue, TEXHUUSCKUE.



http://window.edu.ru/
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/

2. Cnektpoporomerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcniepT, AKBUIIOH.

5. AtoMHO-abcopOnmonHbIi criekTpoMeTp «KBant Z-OTA» ¢ mporpaMMHBIM o0ecriedeHuEM
¥ HAOOPOM JIaMII.

6. T'azoBbiii xpomarorpad «Kpucramm» ¢ JeTekTopamMu IO  TEIUIONPOBOIHOCTH,
AJIEKTPOHHOMY 3aXBaTy U KalWJUISIPHBIMU KOJIOHKAMHU.

7. O6opynoBaHue AJisT TOHKOCIOWHOM XpoMaTorpadum.

8. UK-cnexTpomerp.

9. Mepnas mocyna, CTYyNKH AJii MPOOOMOATOTOBKM U3 araTa M SIIMBbI, YallKd, TUTJIU U3
IUTATHHBI, KBapla, CTEKJIOYTJIEpOIa.

10.Lentpudyra.

11. METOAUYECKHUE YKA3ZAHMUA JJISA OBYYAIOIIUXCSA
1O OCBOEHUMIO JNCHUITJIMHBbI

Teopetnueckuil Matepral TUCHUILUIMHBI «MeTpoJorus XMMHUECKOro aHainu3. Beioop
METOZOB aHalM3a» B COOTBETCTBHHM C Y4YEOHBIM IUIAHOM H3y4aeTcs BO 2-OM CEMECTpe.
CamocTosTenbHas BHEayAUTOpHAs paboTa MAaruCTPaHTOB oOecreyeHa AJIEKTPOHHBIMU y4eOHO-
METOAMYEeCKMMH pecypcamu (cucreMa Moodle), BO3MOXXHOCTBIO OOILICHHS MarucTpaHTa C
mpenoaaBaTesieM MOCPeICTBOM 3IEKTPOHHOM MOYTHI, TOcTynoM B Internet.

OCHOBY TEOPETUYECKOH MOATOTOBKH IO JUCHUUIUIMHE COCTABISIOT JICKIIUH, KOTOpHIC
MPEJICTABIISIIOTCS CUCTEMaTHYeCKH B COYETAaHMM C CEMHUHAPCKUMH U J1aOopaTOpPHBIMU
3aHATUSAME. OCHOBHBIE YUSHHS U BJIAJICHHS OTPaOATHIBAIOTCS M 3aKPEIUIIOTCS HA CEMHUHAPCKUX
U Ja0OpaTOPHBIX 3aHATUAX. AYIUTOpPHBIE 3aHATHA (JIGKIMHM, CEeMHHAphl M JabopaToOpHbIE
3aHATUA) OOBEIUHEHBI C CAMOCTOSITEIBHOM BHEAyAUTOPHON pabOTOM MAarucTpoB Haj
PEKOMEHIyeMOW ITUTEpaTypoil, a Takke 3aJaHHUsIMH, KOTOPbIE BBIIAET MpernojaBaTelib U MpU
MOJITOTOBKE K JTA00PATOPHBIM 3aHSATHSIM.

[Ipy u3yuyeHUW IUCHUIUIMHBI MAarucTpPaHTAaMU MOTYT HCIOJb30BaThCS CIEIYIOIIHE
WH(POPMAIMOHHBIE TEXHOJOTHH U MHHOBAIIHOHHBIE METO/IBI:

- DJIEKTPOHHBI BapHaHT Y4eOHO-METOAMYECKOI0 KOMILIeKca (C HCMOIb30BaHUEM
cuctemsl Moodle);

- pecypchl AJIEKTPOHHON OMOINOTEYHON CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJIbTUMEIUHAS TEXHUKA.

[IpenonaBarenb, YATAIOMNAN TACIUIUIMHY, BEAET yUET MOCEIAEMOCTH U OCYIIECTBIISIET
KOHTPOJIb 32 BBIMIOJIHEHHEM CaMOCTOSITENbHON paboThl. TeKymuii KOHTPOJIb 3aKI0YaeTcs B
MOHHTOPHHTE BBITOJIHEHUS y4eOHOH MpOrpaMMbl JUCIMILIMHBI HA ayJUTOPHBIX 3aHATHIX WU
OIICHKE pa0OThI Ha TPAKTHUECKUX 3aHSATHSIX.



Pabouas mporpamma JUCHMIUIMHBI «METpOIoTus XMMUYECKOro aHanu3. Beibop metonoB
aHaJgu3a» CocTaBieHa B cooTBeTcTBUH C TpeboBanusmu OI'OC BO mno HampaBieHHIO
noaroroBkn  04.04.01 Xwummus (ypoBeHb Marucrparypbl), YTBEp>KIEHHOIO IPUKa30M
MunucrepcTBa o06pazoBanus U Hayku Poccutickoit @enepamnuu ot 13 uross 2017 1. Ne 655

[Iporpammy cocraBuiI:

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



Pabouast mporpamMma yTBepkacHa Ha 3aceaHuU Kapeapbl XUMHH

[Tpotokoun 3acenanuss Ne _ 10 oT « 21 _» wMmasg 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMYECKUM COBETOM

XUMHUKO-0M0JIOTHYecKoro__dakynibrera

[Ipotokon 3acenanust Ne 10 oT « 22 » Mag 2024 r.
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