MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUHCKOMH ®EJIEPAIINUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIIET'O OBPA3OBAHUS

«AHT'YIICKUA TOCYJAPCTBEHHbIV YHUBEPCUTET»

Kadeapa xumun

YTBEPXIAIO
[IpopexTop no YP u KO

JIestaoBa C.A.

«29 »__ uioHs 2023 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

METPOJIOTUSA XUMHNYECKOI'O AHAJIM3A. BBIBOP METOJ10B
AHAJIN3A

daKyJabTeT: XUMUKO-OMOJIOTMYECKUIM
Hanpagpyienue noAroToBku /cnennajbHocTh: 04.04.01 Xumus
Hanpasaennocts (mpoguis) moaroroskm: «dusnyueckas XuMus»
IIporpamma noAroTOBKHU: akajeMUyecKasi Maructparypa
KBanudukanus (crenennb) BoIMyCKHUKA: Maructp

®opma 00y4yeHHUsA: OUHAs

MAT'AC
2023



1. HEJIX OCBOEHUA JUCHUIIJIMHBI

]_Ie.]'lblO Kypca «MeTPOJIOFI/Iﬂ XHMHYECKOro aHaJjim3a. BblﬁOp METOA0OB aHAJIN3aA»
ABJIHCTCH (bOpMI/IpOBaHI/Ie Y CTYACHTOB CHCTEMY 3HAaHUM | HaBBIKOB, HCO6XOI[I/IMBIX JJIA
pe€UICHUA 3aJa4 I/ISMepeHI/Iﬁ U METPOJIOrHYCCKOro obecreyeHus IIpu MOPOBCACHUHN aHaJIM3a
XUMHYCCKOI'0 COCTaBa pa3IMYHbIX O6’beKTOB, CJICAOBAaHUN CTPOCHUSA U CBOMCTB XMMHYECKHX

BCIICCTB, KOHTPOJIC ITPOLECCCOB B XHUMHYCCKOM TEXHOJIOTHH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucturnnuna «MeTposioruss XUMHUYECKOTO aHaiu3a. BbeiOOp MeToIoB aHanmm3a»
OTHOCUTCS K 4YacTH MJUCHMIUIMH 10 BBIOOPY U SBISETCS AalbTEPHATUBHOW JUCIUIUINHE
«OCHOBHBIE METOJIbI aHaNM3ay; u3ydaercs B 1 cemectpe. OCHOBOM JJisi €€ OCBOCHHS SIBJISIFOTCS
3HAHWSA, YMEHUS M HaBBIKW, IOJy4YaeMble B Ipoliecce H3ydyeHUs: 0a30BbIX AUCIMILINH:
((HeOpFaHI/I‘-ICCKaﬂ XUMUA», «OpFaHI/I‘-IeCKaﬂ XUMUS», «AHaJII/ITI/I‘-IGCKaﬂ XUMUS», ((CDI/I?,I/I'-ICCKaSI
XUMHST» «DPU3NUEeCKHEe METOAbI UCCIICIOBAHMUS.

Taoauna 2.1.

CBsi3b JTUCHUIUIMHBI «MeTpPoJIOTHsI XHMHYECKOro aHajgu3a. Bbioop MeronoB
aHAJIN32) ¢ MOCJeYIOIIUMH JUCHUIIIMHAMYA U CPOKH UX U3YyUYeHUs

Kon JIMCUMIUIMHEL, CIEQyoIue 32 JUCHUIUIMHON Cemectp
JICLUTIITHBI «MeTponorus XuMu4eckoro aHaiusa. Beibop MeTonoB
aHaIn3a»
b1.B.02 Hcropust 1 METOA0IOTUS XUMHAH 3
b1.0.02 CoBpeMeHHbIE METOAbI XMMUYECKOTO aHAIN3a 2
b1.B.10 TepMmoanHaMuka pacTBOpOB 4

B pe3yabTare 0CBOCHUS TUCHMILIUHBI 00yYAKOIIMIACH 10JIKEH
3HaTh:
- TEOPETUYECKHE OCHOBBI METPOJIOTUM XHMHYECKOrO AaHAJIU3d, IIPABOBBIE OCHOBBI
METPOJIOTHH.
Ymern:
- TUTAaHUPOBATh XUMHUYECKUU HKCIIEPUMEHT, CTATHCTHYECKH O0O0pabaThiBaTh PE3yNIbTAaThI

XUMHUYCCKOI'O aHaJInu3a.



Baanersn:

- CTaHAapTHBIMU MCTOJaMH1 aHaJIn3a.

3. KOMIIETEHIIMU OBYYAIOUIET'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE

[Ipomecc u3y4deHUs TUCHUTLTAHBI

OCBOEHMA JUCIUAIIJIMHbI

HampaBlieH Ha (OpPMUPOBAHHE AIIEMEHTOB

cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO no panHomy

HaIlpaBJICHUIO ITOATOTOBKHU!

a) ynuBepcaabHbIX (YK) - YK-3
0) mnpodeccuonanbubix (IIK) - TIK-2.

Taoauna 3.1.

Mannua CBHA3HU KOMHeTeHIIHﬁ, (l)OpMI/IpyeMbIX Ha OCHOBE€ M3YYCHUSA NUCHUIIJIMHBI
«OCHOBHBIC ME€TOAbI AHAIN3a», C BPEMCHHBIMH 3TAallaMH 0CBOCHHSA €€ COACPKAaHUA

Konpr Kommnerenmus Cemectp
KOMITCTEHITHH U3YYCHUS
(@rocC)

YK-3 CrniocobeH OpraHu30BbIBaTb M PYKOBOJAUTH pabOTOM KOMaHJBbI, 1
BbIpabaTeiBasi ~ KOMAHIHYIO  CTPAaTeTHi0 Ui JOCTHXKECHUS
MOCTaBJIEHHON 1eNTN

[1K-2 Crniocoben IIPOBOJIUTH NaTeHTHO-UH(POPMAaLIMOHHbIE 1
WCCIIEIOBAHMSI B BEIOPaHHOM 00J1aCTH XUMUH WITH CMEXKHBIX HAYK

4. OFBEM JINCIUTIJIMHBI U BUJIbl YYEBHOM PABOThHI
Taoauna 4.1.
Bua yueOHoii padoTsl Bcero 1
4acoB cemecTp
OO6m1ast TpyI0€MKOCTh TUCIUTLTHHBI 72 72
AynUTOpHBIE 3aHATUSA 48 48
Jlexkun 32 32
JlaGopaTopHbIe 3aHATHS 16 16
CamocrodrenbHas paboTa CTyI€HTOB 24 24




5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BU/10B YYEBHbIX

CTpyKTypa U cojepkaHMe IUCHUILTHHBI

3AHSITUI

Taoauna 5.1.

OO0mas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUITBI, 72 yaca

Ne Paszpnen Buabl yueOHoili padoThl, BKIOYAS DopMbl
1/ —— CaMOCTOSITE/ILHYI0 Pa00Ty CTYACHTOB | TEKYLIEro
I U TPYA0EMKOCTh (B Yacax) KOHTPOJIS
Jlexuuun IIpakTu- CPC yenesaem
E" YCCKHUC 3aHATHUA ocTH (HO
3 HeJeJIsAM
z cemecTpa)
()
®opma
NPOMEKY
TOYHOI'0
KOHTPOJIS
1. Beenenue B| 1 6 2 4 Kontposnb
METPOJIOT U0 I%aﬂ
2. Teopernueckue 6 2 4 paboTa
OCHOBBI METPOJIOTUH Ne 1
3. [Mpuknamnas 1 6 4 6 KonTpons
METPOJIOTHs Has
4. Merposorus B xumun. | 1 8 4 6 padora
OOecrieueHue  KadecTBa Ne 2
Pe3yNIbTaTOB XUMHUYECKOTO
aHaJIn3a.
S. [IpaBoBbIE  OCHOBEI 6 4 4
METPOJIOTHH u Tect
CTaHIapTH3aLUU
Hroro: 32 16 24
Tabumna 5.2.

KOHerTI/I?-aIII/[SI Pe3yJbTAaTOB OCBOCHUSA TUCHUIIJIMHBI




YK-3 Cnocoben opzanuszosvieamv u pykosooumsv padomoil KomMawnowvl, evlpadamuvleas
KOMAHOHYI0 CIpame2uio 01 00CMUICeHUs NOCMAG1eHHOU yeau

3HaTh: METOJbI, IPUEMBI OpP- | YMeTh: PYKOBOJIUTH Koj- | BiageTb: opraHM3alMOHHO-
raHu3alMy [polecca YIpaB- | JICKTUBOM, pPEAIM30BBIBATH | YIIPABICHUYECKUMHU  HaBBIKA-
JICHUs, OCHOBBI TICUXOJIOTMM | HA  TIPpaKTUKE  IpaBWja | MU, CIIOCOOAMH M MPUEMaMH
B3aMMOOTHONICHH, CTPYKTYpY | OOmeHuss B  mpodeccro- | MCUXOJIOTUYECKOTO  B3aMMO-
MOTHBAallUM W TICUXH-YECKOW | HAIBHOM KOJUICKTHBE, CJe- | ICHUCTBUSA C IPYTUMU JHOIbMHU
peI‘y.H}ILII/II/I IIOBCACHHUA 4YCJIO- | 40BATh OTHYCCKUM U Hpa- B HpO(bGCCHOHﬁJIBHOﬁ acesa-
BEKA, €ro NesITeIbHOCTH. BOBBIM HOpPMaM IMOBEJICHUS | TEILHOCTH, CIIOCOOHOCTHIO K
COIIMAJIbHOM aJanTaIliu.

IIK-2 Cnocoben nposooums nameHmHo-uH@OPMAYUOHHDBIE UCCIE006AHUA 8 GbLOPAHHOIL
o01acmu Xumuu Ui CMeNCHvIX HayK

3HaTh: mNaTeHTHO-UHPOpPMA- | YMeTh: NPOBOJHUTH TOWCK | BiaaeTh: HaBBIKaMU aHAIH3a
UOHHbIE 0a3bl JAHHBIX [0 | CICHHMATU3UPOBAHHON WH- | U1 O0OOOILIEHUS PE3yIbTaTOB
COBPEMEHHBIM HAaHOTEXHO- | GopmMalMu B  MATEHTHO- | IOMCKA  CIIEHUATU3UPOBAH-
JIOTUSIM ¥ HAHOMAaTepuaiam uH(pOPMALMOHHBIX  0a3ax | HOW MH(OpPMalMKU U TATEeHT-
JAHHBIX TI0 COBPEMEHHBIM | HO-MH(OpMAIMOHHBIX 0azax
HAHOTEXHOJIOTUSIM U HAHO- | IO COBPEMEHHBIM HaHOTEX-
Marepuaiam HOJIOTHSIM M HaHOMarepua-
Jam

Conep:xanue TUCUMILTUHBI

Tema 1. BBenenue B MeTPOJIOTHIO.

OrnpeneneHre METPOJIOTMM Kak Haykd. HaydHble M NpuUKIaaHble 331a4d METPOJIOTHH.
Kpatkuit uictopudeckuii O4epK pa3BUTHS METPOJOTUU. 3HAYEHHE METPOJIOTHH B Pa3BUTUHU
HayKH, TEXHUKHU U IIPOU3BOJICTBA.

Tema 2. Teopeanecmle OCHOBBLI METPOJIOTUH.

OCHOBHBIE TIOHATHS, CBSI3aHHBIE C OOBEKTAMU M3MEpPEHHs: CBOICTBO, BEIMYMHA,
KOJMYCCTBCHHBIC W KAYCCTBCHHBIC IIPOABJICHUA CBOMCTB OOBEKTOB MaTCpruaJIbHOI0 MHUpaA.
[Ikana u3MepeHus: Kak MoJIeNIb OTOOPaXXKEHUs MPOSIBIICHUS CBOICTB MaTepHaIbHBIX OOBEKTOB U
OTHOLIECHWH MEXJIy HUMH. Buapl 1mIKan M3MepeHui: HaMMEHOBAHUs, MOPSAKA, MHTEPBAJIOB U
oTHomeHNH. OCHOBHBIE MOHATHUS, CBSI3aHHBIE CO CPEACTBAMU H3MEPEHUH: CTaTHYecKue |
JUHAMHUYCCKUE MOACIN aHAJIOI'OBBIX U HI/I(prBI)IX CpE€ACTB U3MCPCHUA. OCHOBHBIE UCTOYHHUKHU
norperHocteld. CTpyKTypHasi cxema u3MepeHus: U pOpMUPOBAHUS TOTPEITHOCTH.

[InaHpl KOHTpOJII 10 KA4eCTBEHHOMY U KOJMYECTBEHHOMY Npu3HaKy. IlonsTue
MHOTOKpPaTHOTO H3MEpeHHs. ANTOpUTMBI 00paOOTKM MHOTOKPATHBIX M3MEPEHHUH Ui Ciydas,
Korga wu3sMEpsA€Masd BCIHMYMHA MNPECACTABIISACTCA MaTeMaTHYeCKON MOJICJIBIO B (1)opMe
o0o0menHoro psna dypre. OO6paboTKa KOCBEHHBIX HM3MepeHHH. ToueuHas M WHTEpBalbHas
OLICHKA pe3ysibTaTa 00pabOTKHM MHOTOKPATHBIX U3MEPEHUH.

Tema 3. IIpukagHasi METPOJIOTHS.

OcHOBHEBIE 3aJa49u HpHKJ’I&}IHOﬁ MCTPOJIOTHU: OJOKCICPHUMCHTAJIbHAA OICHKa KadeCTBa
pe3yNbTaTOB HW3MEpPEHUH, MpOoBepKa W KaIUOpPOBKA CPEICTB HM3MEPCHHs, YCTAaHOBJICHUE
parmoHanbHOM HOMeHKIaTypel CH, pa3paboTka u aTTecTanus METOJMK BBIMOJHEHUS
U3MEPEHHI, METpOJIOTHMYEcKasi SKCIEepPTHU3a HOPMATHUBHO-TEXHUUYECKOW, KOHCTPYKTOPCKOW U



TEXHOJIOTUYECKOM TOKYMEHTALMU, METPOJIOTHYECKOE 0OecrieueHre MPON3BOICTBA, UCIIBITAHUHN U
JKCILTyaTalluu TeXHUYeCcKux u3aenuil u 1.1. [loBepka cpencts usmepenus. ['ocyqapcTBeHHbIE U
JIOKQJIbHBIE CXEMbl IOBEPKH. TEOpeTMYEeCKHE OCHOBBI IOBEPKU. METOAUKU TOBEPKH.
[Tokazarenu kauyecTBa MOBEPKH. ATTECTalMs CpeACTB u3MepeHus. [loHaTne MeTpoIornuecKoro
oOecnieueHusa. OpraHu3allMOHHBIE, Hay4HblE M METOJUYECKHE OCHOBBI METPOJOTHYECKOTO
obOecneuenus. IIpouenypsl BbIOOpa  palMOHaJbHOW  COBOKYIMHOCTH  KOHTPOJUPYEMBIX
napaMeTpoB U CpeAcTB u3MepeHusi. Opranusamus U cojepkanue padboT 1Mo METPOIIOTHYECKOMY
COMPOBOXKACHUIO W JKCIepTH3e paboT MO MNPOEKTUPOBAHMIO, TMOJATOTOBKE IPOU3BOJICTBA,
IPOU3BOJCTBY M 3KCIUIyaTallUM TEXHUYECKUX H3AEIUi M cucteM. MeTposoruueckoe
oOecrieueHrne UCIbITaHUH.

Tema 4. MetpoJjiorust B xumun. Qbecneyenne Ka4yecTBa pe3yjbTaTOB XUMHYECKOI0
aHaju3a.

[InanupoBaHre XMUMHYECKOTO SKCIeprUMeHTa. MaTtemaTtnueckas oOpadoTKa pe3yabTaToB
XUMHUYCCKOI'O aHaJIn3a. CTaHI[apTI/I?,aIII/IH B XUMHH.

Craructuueckas oOpaboTka pe3yiabTaTOB XUMHUYECKOro aHanu3a. CTaHgapThl YHUCTOTHI
XUMUYECKUX PeakTuBOB. CTaHIapTHBIE METONBI aHanu3a. [ paayrpoBoYHass XapaKTepUCTUKA U
rpagyupoBka Meronuk. OIeHKa MPaBWJIBHOCTH METOAMKUA XUMHYECKOoro aHamm3a. OO0pasibl
CPaBHEHHUS U CTaHJApPTHBIE 0OPA3IIbL.

MerTponioruueckre XxapakTepUCTUKH METOIUK KOJTMYECTBEHHOTO XUMUYECKOTO aHaIH3a.

ATTGCTaIII/Iﬂ METOAMK KOJIMYCCTBECHHOI'O XUMHNYCCKOI'O aHaJIu3a.

BHyTpunabopaTopHblii KOHTPOJb KadecTBa KOJMYECTBEHHOTO XWMHUYECKOTO aHaIu3a.
Memna6opaTopHHe SKCIICPUMCHTBI. Bremmss OIICHKA Ka4€CTBa pPC3YyJIbTATOB KOJUYCCTBCHHOI'O
XUMHYECKOT0 aHalIn3a. AKKpeIuTaIus 1abopaTopuil.

Tema S. IIpaBoBbI¢ 0CHOBBI METPOJIOTHM M CTAHAAPTU3ALMH.

OcHoBHbIe noNoXkeHHus 3akoHa PD 06 obecnieueHun enuHcTBa n3Mepenuil. CTpykrypa u
(GYHKIIMM METPOJIOTHYECKON CIyKObl. ['OoCyapCTBEHHBI METPOJIOTMYECKUN KOHTPOIb H
Haj3op. KamubpoBka u  ceptudukanus cpencts usMmepeHus. CrTpykTypa U (yHKIMH
METPOJIOTMUECKON  CIIyKObl ~ IPENUpUATHS, OpraHU3alud, YUYPEXKACHUS, SBISAIOIIHECS
IOPUINYECKUMH JIULAMH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

[IpenogHeceHne TEOPETHYECKOrO  MaTepuana  OCYLIECTBISETCS ¢ IPUMEHEHHEM
AIIEKTPOHHBIX CPEJCTB OOyUEHHUS.

HekoTtopele paznenbl TEOPEeTHUYECKOTO Kypca paccMaTpUBAIOTCA C HCIOJIb30BaHHUEM
olepekarolieil caMOCTOSATEIbHOM pabOThl: MarucTpaHThl MOJYYalOT 33JaHHE Ha H3y4YeHHE
HOBOT'O MaTepuasa JI0 ero U3JI0KEeHUS Ha JIEKIHH.

JIisi OLEHKM OCBOEHHUS TEOPETHYECKOro MaTepuala MaruCTpaHTaMH HCIIOJIb3YIOTCS
NMUCHMEHHBIC M YCTHBIE KOHTPOJIBHBIE paOOTHI.

Teopernueckuii Marepuan 3aKperuIsieTcsl NpH BBHIIOIHEHUH JabopaTopHbIX padoT. PaboTa
BBITMIOJHSAETCSI MarucTpaHTaMM B MalibiX rpymnmnax (2-3 yenoBeka). Kaxknmas rpynma mosydaer
UH/IMBUYaJIbHOE MCCIIeI0BATEIbCKOE 33/1aHUe B PaMKax TE€MbI JIAOOpaTOpHOH paboThl. OTUETHI
10 JIa0OpaTOPHBIM PabOTaM 3aIHUIIAIOTCS.

CamocrosrenbHas paboTa, MpeAyCMOTpEHHas y4eOHBIM IUIaHOM B oObeMe 36 Yacos,
BBINOJIHAETCS B XOZI€ ceMecTpa B (opMe NMOATOTOBKH pedepaToB Ha 3aJlaHHYIO TEMY.



7. IEPEYEHb YYEBHO-METOJAMYECKOI'O OBECIIEYEHUSA IS
CAMOCTOSITEJBLHOM PABOTBI OB YYATOIUXCS MO JUCULIIINHE
(MOJIY.JTIO)

7.1. llepeueHb-yueOHO-METOAMYECKOTO OOECleYeHHs] MJIi CaMOCTOATEIbHOW paboThI

00yJaronuxcs Mo JTUCIUTIINHE:

1.  Mypasses C.B. O6mas teopus uzmepenuii. M.: Beicias mkosna, 2003.

2. Pankesuu .M., Cxuptnanze A.I'., JlaktmonoB Bb.M. Metpomnorusi, cranaapTusanusi u
ceprudukamnusa. M.: Beicmias mkoma, 2003.

3. Hazapos H.I'. Metposiorus. OCHOBHBIC ITOHSITUSI U MaTeMaTHYeCKue Mojienu. M.: Beicinas
mkosna, 2002. 348 c.

JlekunoHHBIE 3aHATUS TpoBOAATCA | pasa Hexemo B oObeme 1 dWaca m 2 YacoB
n1abopaTopHbIX 3aHATHI B 1 cemectpe. [locine okoHUaHHS N3ydeHUS KQXKIOH TEMbl MaruCTPaHThI
mpoxoadaT TCCTUPOBAHUC, CO6CC€IIOBaHI/Ie, BBIITOJIHAKOT KOHTPOJIbHLBIC pa6OTI)I.

7.2. YkazaHus ansi o0y4arouxcs Mo OCBOCHHUIO IUCIUTUTMHBI

Taoauna 7.1.
Conep:xaHue caMOCTOATENbHOMH PadoThHI 00yYAKOIIUXCS
WNoNo Temvi/60npocul, blHOCUMbBLE HA CAMOCNOSMENbHOE [Kon-60 Dopmubl
n/n uzyuenue 4acos pabome
1. 4 cobeceoBaHUE
BBenenue B METpOIOTHIO
4 cobeceoBaHUE
2. TeopeTnueckne OCHOBBI METPOJIOTUH
3 6 cobecenoBanue
IIpukiagHas METPOJIOTHS
4. 6 cobecenoBanme
Metponorust B xumuu. (OOecriedyeHue KadecTBa
pE3yIbTATOB XUMHUYECKOTO aHAJIN3A.
. 4 cobeceoBaHUE
' [TIpaBoBBIE OCHOBBI METPOJIOTUHN Y CTAHAAPTU3ALINHI

8. OHEHOYHBIE CPEJACTBA UISI TEKYHEI'O KOHTPOJISA
YCIIEBAEMOCTH U ITPOMEXYTOYHOU ATTECTAIIUU



© oo~

11.

12.

13.

Bonpocwl ona cobecedosanusn
Bapuanm 1

OnpeneneHnue MeTpOJOrMM Kak Hayku. HaydHble WM IpUKIagHbIE 33Ja4d METPOJIOTHH.
KpaTknii ncTOpryecKuil O4epK pa3BUTHs METPOJIOTUU. 3HAYEHUE METPOJIOTUHU B Pa3BUTHH
HAyKH, TEXHUKHU U IPOU3BOJICTBA.

Teopernueckne OcHOBBI MeTposiorud. OCHOBHbBIE NOHSTHS, CBA3aHHbIE C OOBEKTaMU
M3MEPEHMS: CBOIMCTBO, BEIMYMHA, KOJMUYECTBEHHBIE U KAUECTBEHHBIE IIPOSIBICHUS CBOMCTB
00BEKTOB MaTepHaIbHOIO MUpA.

[lkana wm3MepeHus: Kak MOJAETb OTOOpaKEHUs TPOSBICHHUS CBOMCTB MaTepHaIbHBIX
00BEKTOB U OTHOLIEHUH MEXJy HUMU. BuJbl 11Kan u3MepeHuil: HaMMEeHOBaHUs, NOPsI/IKa,
WHTEPBAJIOB U OTHOLICHU.

OcHOBHBIE TIOHATHUS, CBA3aHHBIE CO CPEACTBAMHU M3MEPEHMM: CTaTHYECKHE W
TUHAMAYECKHE MOJICIT aHAJIOTOBBIX M IU(PPOBBIX CPEICTB U3MEPCHHUS.

OTaJOH eAVHMIBI BEJIMYMHBl KAaK OCHOBA JJIs IIOJYy4YEHHUS 3HAYEHUS HU3MepsieMOon
BenuunHbl. Cucrema equnul] CH: OCHOBHbBIE M JONOJIHUTEIbHBIE €AUHMIIBI, KPATHBIE U
J0JIbHBIE equHULBL. DOpMHUpOBaHNE €UHUL] U PA3MEPHOCTEN MPOU3BOIHBIX €IMHMII.
OrtanoHsl W craHmapTHble o0Opasmpl.  Knaccupukamuss u3MepsieMbIX — BEJIWYHH:
JeTEePMUHUPOBAaHHbIE U Cily4aiiHble. 3aKOHOMEpPHOCTH (HDOPMHUPOBAHMS pe3ysibTaTa
nu3MepeHus. [IoHsATHE NOrpenHOCTH pe3ynbTaTa U3MEPEHUS.

[TorpemHocTs cTangapTHOrO 00pa3La.

OrneHka CpOKH FOJJTHOCTH CTaHIaPTHBIX 00pa31IoB.

OrneHka HEOTHOPOJHOCTH CTaHIAPTHBIX 00pa3IOB.

Crioco0Obl yCTaHOBJICHUSI CPEAHETO COJIEPIKAHUS OMpPEENIIEMbIX BEIIECTB B CTaHIAPTHBIX
oOpa3siax.

OcCHOBHBIE HMCTOYHHMKHM MOTPEIIHOCTEH: HECOBEPIIEHCTBO CpEACTBAa H3MEpEHHS,
B3aUMOJIEIICTBUE CpEJICTBA U3MEPEHUs] C OOBEKTOM M3MEpPEHMs, OTKJIOHEHHE YCIOBHUH
U3MEpPEHHUs] OT HOPMaJbHBIX, HECOBEPILIEHCTBO METO/a M3MEPEHUsl U IUIaHAa U3MEpPEHUs,
IIOMEXU ¥ BO3MYLICHMSI, JENCTBYIOINE HA BXOJE U BBIXOJE CPEICTBA U3MEPEHMUSL.
CrpykrypHast cxemMa wu3MepeHuss U ¢opMupoBanus mnorpemHocTd. Kiaccudukanus
MOTPEIIHOCTEW: METOJUYECKHE, MYJIbTUIUIMKATUBHBIEC, aJJUTHUBHBIE, CHUCTEMaTUYECKUE,
Clly4aiiHble, JMYHbIE, IpyOble, OCHOBHBIE U JIONOJHUTENIbHbIE B CTaTUYECKOM U
JUHAMHYECKOM pEXUME U3MEPEHUI. ANTOPUTMBI ONIPENETICHHS COCTABISAIOIMX U ITOJHON
norpemHocTH. CriocoObl yMEHbILIEHUS U UCKITFOYEHHUS TOTPEIIHOCTEH.

W3mepenue B IIKajne HauMEHOBaHWM. Teopus NMpPOBEPKM CTATUCTUYECKUX THMIIOTE3 KaK
OCHOBA aHAJIN3a U3MEPEHHI B IIKAJIE HAMMEHOBAHUH.

Bapuanm 2

1. TloHsiTue CTaTUCTUYECKOM THUMOTE3bl W THUIBI THUIIOTE3: NPOCTas, CIOXKHaf,
napaMeTpuyuecKas, HemapaMmeTpruuecKas.

2. IlpoBepka rHIIOTE3, O TMapaMeTpax HOPMAIBHOTO pacrpeneneHus. Kpurepumit
cornacus - kBaapar, kpurepuu Konmoroposa, CMupHoBa, Bunkokcona, Omera-kBaapar.

3. Tlonsitme BBIOOpOYHOTO KOHTpONA. [IMaHBI KOHTPOJS TO KadyeCTBEHHOMY U
KOJIMYECTBEHHOMY Mpu3HaKky. IloHATHE MHOrOKpaTHOro W3MeEpeHHs. AJITOPUTMBI
00pabOTKM MHOTOKpAaTHBIX M3MEpEeHUM i ciydas, Korja wu3MepsieMas BeJIUYuHa
IPEeJCTaBIsETC MaTeMaTHUECKOM MOJIeNblo B (hopme 060011eHHOT0 psiga Dypbe.

4. O6paboTka KOCBEHHBIX M3MepeHuil. ToueuHas M MHTEpBaJibHAs OLIEHKA pe3yibTaTa
00pabOTKM MHOTOKPATHBIX U3MEPEHUIA.

5. [Tlpuxknamnas wmetposnorus. OCHOBHBIC 3aJauyd  TMPUKIATHON METPOJIOTHHU:
HKCIEpUMEHTAIbHAsL OLIEHKA KaueCTBa pe3yJbTaTOB M3MEpPEHHH, NOBEpKa U KaauOpOBKa



CPEACTB W3MEPEHHUs, YCTAaHOBJCHHE palMOHANbHOM HOMeHkIaTypbl CU, pa3paboTka u
aTTecralis  METOJUK  BBINOJIHEHWS  M3MEPEHUH, METPOJIOrMYecKas  JKCIEepTH3a
HOPMATUBHO-TEXHUYECKOM, KOHCTPYKTOPCKOM U TEXHOJIOTMYECKOM JIOKYMEHTAllWH,
METPOJIOTHYecKoe oOecrieueHre MPonu3BOACTBA, UCIIBITAHUI U SKCIUTyaTallui TEXHUYECKUX
U3JICIIUN U T.J.

6. IloBepka cpencts usmepeHus. ['ocynapCcTBEHHbIE M JIOKAJIbHbIE CXEMBbI ITOBEPKH.
Teopernueckre OCHOBBI NOBepKU. Meroauku nosepkd. [lokasarenu kadecTBa IOBEPKH.
ATTecTanys CpeACcTB U3MEPEHUSL.

7. Tlomarue wmetponoruueckoro obecnedyenus. OpraHu3allvOHHbBIC, HAy4YHBIE U
METOAMYECKHE OCHOBBI METPOJIOTHUECKOr0 00eCIeueHHMs.

8. Iponenypsl BbIOOpa pallMOHANIBHON COBOKYMHOCTH KOHTPOJIMPYEMBIX MapaMeTpOB
u cpeactB u3MepeHus. OpraHusanus M colepXaHHe paboT IO METPOJIOTHYECKOMY
COIIPOBOKICHUIO M IKCHEpTH3e paboT MO MPOEKTUPOBAHUIO, MOATOTOBKE IMPOU3BOJICTBA,
IIPOU3BOJCTBY M OKCIUIyaTallud TEXHUYECKUX M3AEIUN M cHCTeM. MeTposiornueckoe
o0ecreueHrne UCIIbITaHUH.

9. Merponorus B xuMuu. [I1aHnpoBaHre XMMUYECKOTIO SKCIIEPUMEHTA.

10. Cratuctuueckas o0paboTkKa pe3yiabTaTOB XWUMHUYEecKoro anamusa. CTaHIapThl
YUCTOTHI XMMUUYECKHUX peaKTUBOB. CTaHIapTHBIE METO/bl aHAIM3A.

11. IIpaBoBbIE OCHOBBI METPOJIOTUU U cTaHAApTH3aUU. OCHOBHBIE MOJOKEHHUS 3aKOHA
P® 06 obecnieuennn eauHcTBa U3MepeHUd. CTPYKTypa U QYHKLIMU METPOJIOTUYECKOM CITyXKOBI.
12. TocynmapcTBEHHBI METPOJIOTMYECKH KOHTposb W Ham3op. KammbpoBka u
CepTU(UKALMS CPEICTB U3MEPEHHUSL.
13. CtpykTypa 1 GyHKIHHA METPOJIOTHUECKON CITY>KOBI PEATIPUATHS, OPTaHU3AIHH,
YUPEXKIEHUS, SBISIOIINAECS IOPUANUECKUMU

Ilepeuensv 6onpocoe ona 3auema

1. IIpenmer aHanmuMTUUECKOM XHMMHUU. Buael aHamys3a: M30TOIHBIMA,  DJIEMEHTHBIM,
(YHKIIMOHAJIBHBIA, CTPYKTYPHBIH, MOJEKYJISApHBbIA, (a3oBelil. XumMHueckue, (U3UKO-
XUMHYECKHe, (PU3HUecKre METOIbI aHATH3A.

2. OCHOBHBIE METPOJIOTUIECKHE TIOHSATHS U TIPEICTABICHHUS.

3. OCHOBHBIE CTaJMM XMMHYECKOro aHajiu3a. BelOop MeToJa aHamM3a U COCTABJIEHHUE CXEM
aHanmm3a. OCHOBHBIE XapaKTEPUCTUKH METO/Ia aHalIHM3a: MPaBUIBLHOCTh W BOCIPOH3BOIUMOCTD,
KOO(QQUIMEHT YyBCTBUTEIBHOCTH, NpeAes OOHAPYXKEHMS, HIWKHSAS W BEpXHAS TIPaHMIIBI
OTIpeNIeNISIEMBIX CO/ICPIKAHUH.

4. AHanuTU4eckuil curHaig u nomexu. Mamepenue. OO6veM uHpOpMaALUK B aHAIUTHUYECKOM
curHane. ['paxyupoBounsiii rpaduk. CriocoObl OIIEHKU TTPaBUIBHOCTH.

5. Knaccudukanus norpemHocteil aHanu3a. CucTeMaTH4ecKue W CIy4ailHbIe MOTPEIIHOCTH.
[TorpemHOCTH OTAENBHBIX CTAANN XUMHYECKOTO aHAJIA3A.

6. IlpencraButenbHOCTh MPOOBI; Mpoda M 0OBEKT aHanmu3a; npoba um meroxa aHanuza. OTdop
poo.

7. TIpoGomoaroToBka.

8. XuMuyeckoe paBHOBECHE B pealbHBIX cuUcTeMaxX. DakTOpbI, BIUSIONIMNE HA paBHOBECHE B
peanbHbIX cucreMax. MoHHas cuia pactBopa. AKTUBHOCTh M KOI((HUIMEHTHl aKTUBHOCTH
MOHOB.

9. CxopocTh peakiuii B XuMUYeckoM aHaiu3e. GakTopsl, BIUSIOUINE HA CKOPOCTb.



10. KwucnotHo-ocHOBHBIE peakinuu. KoHCTaHTa KHCIOTHOCTH W OCHOBHOCTU. KHCIOTHBIE U
OCHOBHBIE CBOIcTBa pacTBopuTeneil. Koncranra aBronporonusa. MoHHOe nmpou3BeieHNe BOJBI.
Bonoponnslii nokaszarens. BiusHue npupoabl pacTBOPUTEINSI HA CUILY KUCIOTHI U OCHOBAHUS.

11. Brerumncnenust pH pacTBOpOB CHIIBHBIX M CJIA0OBIX KHMCIOT U OCHOBAaHUM, MHOTOOCHOBHBIX
KHACJIOT U OCHOBAaHMH, CMECH KHUCIOT M CMECH OCHOBaHMU, aM(ponuToB. KHCIOTHO-OCHOBHOE
paBHOBECHE B MHOTOKOMIIOHEHTHBIX CHCTEMaX.

12. Bydepnsie pacTBopsI U ux cBoiictBa. Pacuer pH Oydepubix pactBopoB. Bydepnas eMKocTs.
Tumns! OyepHbIX cUCTEM, UX Ha3HAYEHHUE B aHAJIM3E.

13. Twunmponus coineii. B3auMOCBs3p MEXIy KOHIICHTpAIMEH, CTENCHBIO W KOHCTAHTOM
ruzponusa. Beraucnenus pH pactBopoB coneit, noasepraromuxcs rugponusy. Mcenons3oBanue
peaxkuuil THAPOIN3a B XUMUYECKOM aHAJIM3E.

14.  Peaknuu KoMIiulekcooOpa3zoBaHMs. PaBHOBecuss peakuuii KOMILIEKCOOOpa3oBaHUS.
KoHcTaHThl yCTOWYMBOCTH (CTyIEHYAThIE U 00IIKE).

15. Baxueillliue opraHuYecKue peareHTbl, IMpPUMEHsSEMble B aHalIM3e Uil pas/elieHus,
0oOHapyXeHHUsI, ONIPEICICHNUS] HOHOB METAJJIOB, /ISl MACKUPOBAHUS U IEMAaCKHUPOBAHUS.

16. OxHCIUTETHHO-BOCCTAHOBUTEIbHBIE pEAKLMH. JIEKTPOJHBIA IMOTEHUUAl. YpaBHEHUE
Hepncra. CrannaptHblil ¥ opMaIbHBIM TOTEHIIUAIBL.

17. HampaBneHue peakUud OKHUCIEHUSI W BOCCTaHOBJIEHUS. DakTOpbl, BIMIOIIKME Ha
HAINpaBJICHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBLHBIX peakuuii (PH, komruiekcooOpa3oBaHue,
o0pa3oBaHUE MaJIOPACTBOPUMBIX COeAMHEHHH). OCHOBHbIE HEOPraHMYECKHUE U OpraHU4YecKue
OKHUCJIUTEIN U BOCCTAHOBUTEIH, IPUMEHSIEMbIE B aHAIIU3E.

18. Peakuum ocaxnaeHus. PaBHoBecuss B cucreme ocajgok-pactsop. IlpousBenenue
PacTBOPUMOCTH.

19. 3Bagauu wu BbIOOp MeTona OOHapykeHUs U uAeHTUPUKAUH. YyBCTBUTEIBbHOCTD
AQHATUTHYECKUX PEAKIUH; CIOCOOBl €€ BBIpaKeHUs. V30upaTtenbHOCTh W CHENU(UIHOCTD
peakuuii. ['pynmnoBblie ¥ YaCTHBIE PEAKIIHH.

20. Cucrembl Ka4eCTBEHHOTO aHalIW3a KATHOHOB: KHUCJIOTHO-IIEIIOYHAS, CyIbduIHasl,
amMMHa4yHO-(pocdaTHas. [ pynnoBble peareHTsl.

21. OcHOBHBIE METOMBI pa3felieHUss U KOHIICHTPUPOBAHMS, UX BBIOOp M OreHKa. KoHCTaHTHI
pactipenenenus. Koapounuent pacnpenenenus. CreneHb uspiedeHus. Daktop pasjesneHus.
KoaduimeHT KOHIIEHTpUpOBaHUSL.

22. DOkxcrtpakuus. 3akoH pacrpeneneHus. CkopocTh 3KcTpakuuu. CrnocoObl OCYIIECTBICHUS
AKCTPAKIIUH.

23. Xpomatorpadusi. OcHOBHBIE NpUHLIMIBI MeTona. Knaccupukanus xpomarorpaduyeckux
MeTo10B. CrIocOObI OTYyYEHUSI XpOMATOTpPaMM.

24. KoHuenuusi TEOPEeTHMYECKUX TapesioK, ee HelocTarku. KuHeTuueckas Teopus
xpomarorpadumu.

25.  Buasl xpomatorpadumu. ['azoBas  xpomartorpacus. JKuakocTHas — KoJOHYaTas
xpomatorpadus. [ImockocTHas xpomarorpadusi.

26. CymHOCTb TPaBUMETPHUECKOTO0 aHajln3a M TPaHMULBI €ro MPUMEHUMOCTH. Bennunna
HaBecku. TpeOoBanus k ocaxmaemoir (opme. TpeGoBaHuS K TpaBUMETPUUECKON (dopMme.
W3meHeHus cocTaBa oca/ika IPpH BBICYIIMBAHUM U pOKaMBaHUM. [ paBuMeTpuyeckuii pakrop.
27. CnocoObsl oTaeneHWss ocaika oOT pactBopa. llpombpiBanme ocaaka. IlpumeHeHne
IPaBUMETPHUUECKOT0 METO/Ia aHAIN3A.

28. Ocajaku M X CBOMCTBA. 3aBHCUMOCTB CTPYKTYPBI OCaJKa OT €r0 MHINBUAYAIbHBIX CBOWCTB
U YCIOBUH OC@KICHMA. YCJIOBUS TIOJyYEHHs KPUCTAUIMYECKUX U aMOpP(HBIX OCAJKOB.
Knaccudukanms pa3nuuHbIX BUIOB COOCAKICHUS (aCOPOITHs, OKKITFO3UsI, U30MOP(HU3M U 1p.).
29. CymHOCTb TUTPUMETPUHU. BUIBI TUTPUMETPHUUECKUX OIpENeNIeHUI: npsiMoe U oOpaTHOE
TUTPOBaHUE, OMNpEJeNIeHue IO 3aMelleHuto. TpeOoBaHMs, NPEabABISIEMblE K pPEaKIUH B
TUTPUMETPHUECKOM aHanm3e. Kiaccudukanus THTpUMETPUIECKUX METO/I0B MO TUITY PEaKIHH U
0 CTIOCO0Y BBITIOJTHCHHUS.



30. Cnoco0bl BeIpaykeHHUsI KOHLIEHTPAIM PacTBOPOB B TUTPUMETPUHU. DKBUBAICHT. MoJsipHas
Macca OJKBUBaleHTa. MousipHas KoHueHTpauus. CraHpapTHbele pacTBOpbl. llepBuuHbIe
CTaHJapThl, TPEOOBAHMUS, IPeIbsABIseMble K HUM. DukcaHaibl. BropuuHble cTaHAAPTHI.

31. Kpusble TuTpoBaHMs W UX BHIbI (S-00pasmuble, nuHeiiHbie). CKadyok THTpoBaHHUS. Touka
HKBUBAJIEHTHOCTU U KOHEYHAs TOUKa TUTpoBaHus. [lorpenHocTy THTpoBaHusL.

32. KuciaoTHO-OCHOBHOE TUTpOBaHHE. ALIMIUMETPHS U alKaIuMeTpusi. Touka HeMTpabHOCTH U
KOHEYHas Touka TUTpoBaHMs. Kpusble TuTpoBaHUs. PakTOpbl, BIMSAIOLNIME HA CKAuoK
TUTPOBAHUS.

33. CnocoObl OOHApyXEHUsS TOYKH HKBHBAIEHTHOCTH. KHUCIOTHO-OCHOBHBIC WHIMKATOPHI.
NuTtepBan nepexosna unaukaropa. Beioop nnaukaropa. OmmOKy TUTPOBAHMUSL.

34. KommuiekcoMeTpuyeckoe THUTpOBaHUE. TeopeTHYecKhe OCHOBBI KOMIUIEKCOMETPHH.
DTHIICHIMaMUHTETPAyKCyCHasT KHCIIoTa M ee auHaTpueBas coib (DJITA) kak peareHTHl B
KoMIUIeKCOHOMeTpuu.  KpuBble  TUTpOBaHHA B KOMILJIEKCOHOMETPHH. CriocoOsr
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUSA: IPSIMOE, 00PAaTHOE, BBITECHUTEIbHOE, KOCBEHHOE.

35. Cmoco0Obl ompeneneHuss KOHEYHOW TOYKM THUTPOBAHUS B  KOMIUIEKCOHOMETPHH.
MertannonHIUKaToOpsl U TpeOoBaHMs, NpeabsaBiIsieMble K HUM. BaxHelue yHUBepcalbHbIE U
cnennduyeckre MeTauIONHIUKAaTOPBI. Poitk pH B kommiiekcomerpun. OmmOKN TUTPOBAHUS.

36. OKuCINTEIBHO-BOCCTAHOBUTEIIBHOE TUTpOBaHUE. KpHBbIE TUTPOBaHUS B PEAOKCUMETPHH.
@akTophl, BIMAIOLIME Ha XapakTep KpPUBbIX THUTPOBAHUSA: KOMILIEKCOOOpAa30BaHUE,
KOHIIEHTpPALUsl HOHOB BOJIOPO/1a, HOHHAS CHUJIA.

37. CnocoObl  OOHapyxeHHss KOHIA  TUTpoBaHusA. MHaumkaropel.  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIE ~HMHAMKATOPbl. OmuOku TuTpoBaHus. [IpakTHueckoe INpUMEHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUSL.

38. Ilepmanranaromerpus. [uxpomaromerpus. Mogomerpus. Onpenenenne HEOPraHUIeCKux U
OPraHUYECKUX COCTUHECHUH.

39. OcanutenbHoe TUTpoBaHue. KpuBble TUTPOBaHMS B OCaJUTEIBHOM TUTpoBaHHU. CrocoOBI
OoOHapyXeHHs] KOHEYHOM TOYKH THUTpoBaHUs (MeTonasl Mopa, ®onbrapna, ®asuca). Omundku
TUTPOBaHUA. ApreHToMeTpus. MepKypoMmeTpusi.

40. KuHeTmueckue METO/IbI aHATTN3A.

41.  OOmas  XapakTepuUCTUKa W  KJIacCU(UKAIUSA  DJICKTPOXUMHUYECKUX  METOJIOB.
OneKTpoxuMHuueckas Lenb (siuedku). VHIMKATOPHBIM 3JEKTpPOA U DJIEKTPOJl CpPaBHEHUS.
YyBCTBUTENBHOCTD U CEJIEKTUBHOCTD IJIEKTPOXUMHUECKUX METOZOB.

42. Tlpsmas noreHmmomerpusi. MoHomerpust u pH-MeTpusi, uX mMpakTHYecKoe MPUMEHEHHE.

43. TloreHuromeTpudeckoe TuTpoBaHue. [IpakTHueckoe NnpruMeHEeHHE METOA.

44. KynoHoMeTpHUyeCcKue U 3JIEKTPOrpaBUMETPHUECKHE METO bl aHAIN3a.

45. Bonsramnepomerpus. Knaccudukarms BOJIbTAMIIEPOMETPUUECKUX METOJIOB.
TeopeTnueckre OCHOBBI M IMPAKTUYECKOE NPHUMEHEHHE BOJIbTAMIIEPOMETPHUUECKUX METO/IOB.
AMIIEpOMETPUUECKOE TUTPOBAHHUE.

46. TlpsiMas W KOCBEHHass KOHIYKTOMETpHS (KOHIYKTOMETPHYECKOEe THTpoBaHHWe). KpuBbie
KOHAYKTOMETPUYECKOT0 TUTPOBAaHMsI, X TUIIBI. [IpakTHyeckoe NpUMEHEHHE METOA.

47. Teoperndeckne OCHOBBI U KJIaCCU(PHUKAIUS CIEKTPOCKOMUYECKIX METO/I0B aHAIU3a.

48. CnektpodoToMeTpruecKUidi METOT aHaIK3a (CIEKTPO(HOTOMETPHS).

49. MorexyssipHas TIOMUHECIIEHTHASI CIEKTPOCKOITHSI.

50. Meronbl  BBIAENEHUs, pa3zfelieHUss W KOHIeHTpupoBaHus. OQHOCTyNEHUaThle U
MHOTOCTyI€HYaThle IMpouecchl pasaeneHus. Koncrantel pacnpenenenus. Koaddumuent
pactipenenenus. Crenens usBnedenus. Gakrop pazaenenus. KoaphumenT KOHIEHTPUPOBaHHUS.
51. Mertonsl skcTpakuuu. TeopeTnyeckue 0OCHOBBI MeTO10B. [IpumeHeHue.

52. Metobl OCaXAEHUS U COOCAKICHHUS.

I(pumepuu OUEHKU omeema Ha 3aueme



Ounenka Kpurepum orBera

3auTeHo ['mybokoe m xopoliee 3HAHWE W MOHUMAHHUE MPEAMETa, B TOM HYHCIIE
TEPMUHOJIOTHH u OCHOBHBIX MOHSATHUH; TEOPETUYECKUX
3aKOHOMEPHOCTEH; (bakTUIeCKUX JAHHBIX; 00CTOSITeTTLHBIH,

JOTUYECKUI ¥ TPAMOTHBIN OTBET BO BPEMs CIIauHl 3a4eTa; yACIbHbIA BeC
OMMOOK IpU KOHTPOJIBHOM TECTUPOBAaHUH — He Oosee 50%.

He3aureno Crnaboe 3HaHHE OCHOBHOW TEPMHHOJIOTHH, TEOPETHICCKIX
3aKOHOMEPHOCTEH, (DAKTHUECKUX JTaHHBIX, ONIMOOYHBIN OTBET HA
3a4eTe; YACIbHBIN BeC OMMUOOK MPU KOHTPOJIEHOM TECTUPOBAHUU —
oonee 50%.
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9. YYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
JUCHMUILIAHBI
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Xodwman JI. Texnuka uzmepenuii u odecreuenue kadectsa. M.: DHeproaromusaar, 1983.
472 c.

OcnoBel cranpaptuzauuu / [lox pen. B.B. Tkauenko.- M.: M3natenbcTBO CTaHIapTOB,
1986. 328 c.

Pabunosuu C.I'. [Torpemnoctu u3mepenuid. JI.: Dueprus, 1978. 262c.

Axwnazaposa C.JIL., Kagapos B.B. Ontumuzanus 3kciepuMeHTa B XUMHU U XMMHYECKON
TexHojoruu. M.: Beiciias mkona, 1978. 319 c. (54(078)/A95).

byittamr II., Ky3semun H.M., Jleiicthep JI. OOecnieuenne KkayecTBa pe3yJbTaTOB
xumuueckoro asanusa. M.: Hayka, 1993. 168 c.

Hepddens K. Cratuctuka B ananutuueckoit xumuu. M.: Mup, 1994. 268 c.

3emenbman M.A. MeTponoruueckre OCHOBBI TEXHHUUECKUX n3MepeHuid. M.: M3narenbcTBo
cTa”aapTos, 1991. 288 c.

Kareman I'., Iluiinepc ®.B. KoHTponab kadecTBa XMMHYECKOro aHaiau3a. YensOMHCK:
Meramtyprus, 1989. 447 c.

ITnotposckuii S. Teopust nsmepenuit aius uHxeHepos. M.: Mup, 1990. 336 c.

Peiix H.H., TymuuenkoB A.A., leWitmuan B.I'. Metponorudyeckoe obecreueHne
npousBojcTBa / [Ton pexn. JL.LK. Mcaesa. M.: M3narenscTBo crannaptos, 1987. 248 c.

9.3. UHTepeHeT-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 snekrponHas Oubianoreka
http://elibrary.ru/default.asp Poccuiickast HarmonanbHas OubaroTeka
http://primo.nlr.ru  http://nbmgu.rudnekrponnas  6ubimoreka  Poccuiickoii


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

roCy/IapCTBEHHON OMOIMOTEKH

9.4. MIporpammHoe obecneyeHne

YHuBepcuter o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJTHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00eCIeYeH s, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnp1ii o0yJaromuiics B Te4eHUE BCETo Nepruoia o0ydeHus: odecneueH WHIMBUIYaIbHBIM
HEOIPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(pOPMalMOHHO-00pa30BaTeIbHOM Ccpene
YHHUBEpPCHTETa U3 JI000M TOYKHM, B KOTOPOW MMEETCS JOCTylnl K HWH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «/IHTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcutrer oOecreyeH CIEAYIOMUM KOMIUIEKTOM JIMLIEH3MOHHOTO IMPOTrpaMMHOIO

oOecrieyeHus.
1. JluneH3moHHOE MpOrpaMMHOE oOecreueHue, ucnonblyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. Autusupycuoe I10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;lz[y C TPAAULMOHHBIMH U3NAHUAMU MAT'UCTPAHTBI U COTPYAHUKHU UMCIOT BO3MOXKHOCTb
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabauua 9.1.
Ha3Banmue pecypca CcebLika/gocTyn

DnekTpoHHas OwOIMOTEeKa OHIAH «EmuHOEe OKHO K http://window.edu.ru
00pa30BaTEILHBIM peCypcam»

«Obpa3oBaTenbHbIN pecypc Poccumn» http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBINA MOPTAT: YUPEKACHUS, http://www.edu.ru —
nporpammel, crasaapTsl, BY3b1, rectol EID, THA

denepanbHbIii LEHTP UH(pOPMaIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PLINOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". DnextpoHHas http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

WznatensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckasi BupTyasibpHas OuOIroTeKa http://rvb.ru —

WznatensctBo  «Jlauby. DaeKTpOHHO-OMOIMOTEUHAs http://e.lanbook.com -
crcTemMa

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun http://old.rsue.ru/Academy/Arc
«AxageMus» hives/Index.htm

Hayunas snektponHast Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHH0-0nbmoreuHas cucreMa [PRbooks http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JIOKYyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHpopMHIO»

NudopmannonHo-npasosas cuctema «I"apanT» CereBas BepcHsi, JOCTYIIHA CO

BCEX KOMITBIOTEPOB B

KopropatuBHO#l cetu Uarl'Y

DneKTpoHHO-0nbmoreuHas cucrema «tOpait» https://www.biblio-online.ru



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/

10. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE
JUCHHUIIJINHBI
Nwmeromasicss MaTepraabHO-TEXHUYECKas 0a3a YHUBEPCUTETa 00ECIeunBaeT KAUeCTBEHHOE
MIPOBEJICHNE TEOPETUUECKUX U MPAKTHUECKUX 3aHATHI:
- TpOBEICHHE JEKIUH - annaparypoi A JeMOHCTPalluy WLTIOCTPATUBHOIO MaTepHuaa;
- ayJUTOPHIO JJI1 CEMUHAPCKUX 3aHATUM;
- IPOEKLHOHHOE 000pPYI0BaHUE U KOMIIBIOTED.
[lepeueHr HEOOXOOUMBIX TEXHUYECKUX CPEACTB OOYYEHHMs, MCIOJIb3yeMbIX B y4eOHOM
MpoIecce Ui OCBOCHUS TUCHUTUINHBI «OCHOBHBIE METO/IbI XUMHUECKOTO aHATH3a:
® KOMIIBIOTEPHOE M MYJIbTUMEANIHOE 000PYAOBaHUE;

® BHJCO- U AYAUOBU3YAJIbHBIC CPCACTBA O6y‘IeHI/I${ u ap.

1. Bechl aHanuTHYECKHE, TEXHUYECKHE.

2. Cuekrpodoromerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcriepT, AKBUIIOH.

5. AtomHO-abcopOrmonHslil ciektpomeTp «KBaHT Z-OTA» ¢ mporpaMMHBIM o0ecrieueHreM
1 HabOpOM JIaMII.

6. TazoBbiii xpomarorpad «Kpucramun ¢ JeTekropamMH IO  TEIUIONPOBOIAHOCTH,
AIIEKTPOHHOMY 3aXBaTy M KaIMJUIIPHBIMUA KOJIOHKAMHU.

7. O6opyoBaHue A1 TOHKOCIOHHON XpoMaTorpadpum.

8. UK-criektpomerp.

9. MepHas mocyaa, CTYNKH JUIsl MPOOOMOJrOTOBKM M3 araTa W SIIMbI, YalllKU, TUTIH W3
TUTaTUHBI, KBapIia, CTEKJIOYTIIEPO/Ia.

10.IlenTpudyra.

11. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA
ITO OCBOEHUMIO JTNCHUITJIMHBI

Teopetnueckuil Mateprall JUCHUIUIMHBI «MeTpoJorusi XMMHUECKOro aHainus3. Beioop
METO/IOB aHaliM3a» B COOTBETCTBHMM C Y4YeOHBIM IUIAaHOM H3y4yaeTrcs B 1-oM cemecTpe.
CamocTosTenbHasi BHEayAUTOpHAs paboTa MarucTpaHTOB oOecreyeHa 3JIEKTPOHHBIMU y4eOHO-
MeTOAMYEeCKMMH pecypcamu (cucteMa Moodle), BO3MOXXHOCTBIO OOIIEHHS MarkucTpaHra ¢
MPENOJABATENIEM TOCPEACTBOM AJIEKTPOHHOM MOYTHI, JOCTYIIOM B Internet.

OCHOBY TEOpPETHUYECKON MOATOTOBKHU MO AUCLUILIMHE COCTABIIAIOT JIEKLUH, KOTOPHIE
MPEJICTABIISIIOTCS  CHUCTEMaTHYEeCKH B COYETAaHMM C CEMHMHAPCKUMU U Ja0OpaTOpHBIMU
3aHATUSAMH. OCHOBHBIE YUEHHs U BJaJIeHUs OTpaOaThIBAIOTCS U 3aKPEIUIAIOTCS Ha CEMUHAPCKUX
U J1Ta0OpaTOpHBIX 3aHATUAX. AYIUTOpPHBbIE 3aHATHUA (JIEKIMHU, CEeMHHAphl M JabopaTOpHbIE
3aHATUS) OOBEIMHEHBI C CaMOCTOATENbHOM BHEAyTUTOPHON paboTOil MarucTpoB Haj
PEKOMEHyEMOM JINTEPAaTypoO, a TaKXKe 3aJaHMSAMH, KOTOPBIE BBIIAET IMpENnojaBaTelb U NpHU
MOJTOTOBKE K J1A00PaTOPHBIM 3aHATHSIM.

IIpy wu3ydeHUM IUCLMIUIMHBI MAaruCTPaHTaMU MOTYT HCIOJB30BaThCSA CICAYIOLIHUE
UH(POPMALIMOHHBIE TEXHOJOTHH U MHHOBAIIMOHHBIE METO/IbI:



- DJIEKTPOHHBIM BapHaHT Y4eOHO-METOIUYECKOTO0 KOMIUIEKCa (C UCIHOIb30BaHUEM
cucteMbl Moodle);

- pecypchl AJIEKTPOHHON OUOINOTEYHON CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJbTUMEIMAHAS TEXHUKA.

[IpenonaBareinp, YNTAOMUN AUCHUIUIMHY, BEAET YUYET IMOCEHAEMOCTH U OCYILECTBIISET
KOHTPOJIb 32 BBIIIOJIHEHUEM CaMOCTOSITENbHON padoThl. TeKymlmuii KOHTPOIh 3aKII0YacTcs B
MOHHMTOPHUHTE BBINOJIHEHUS y4eOHON MHporpaMmbl JUCHUIUIMHBI HA AyJUTOPHBIX 3aHATHIX U
OIICHKE pa0OThI HAa TPAKTHYECKUX 3aHSATHSIX.



Pabouas mporpamma JUCHMIUIMHBI «METpOIorus XMMUYECKOro aHainu3. Beioop metonoB
aHaJgM3a» CoCTaBJieHa B cooTBeTcTBUH C TpebdoBanusasmu OI'OC BO mno HampaBieHHIO
noaroroBkn  04.04.01 Xwumus (ypoBeHb MarucTparypbl), YTBEP)KIEHHOIO IPUKA30M
MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepanuu ot 13 utons 2017 r. Ne 655

Pabouyto nporpammy COCTaBW/I: AOLEHT Kageapbl XuMumn TemupxaHos b.A.

Pabouas nporpaMmma yTBepXaeHa Ha 3acefaHumn Kadeapbl Xummn
Mpotokon 3acegaHns Ne 10 oT « 20 » MIOHA 2023 T.

Pa6ouasi nporpammMa ofo6peHa y4e6GHO-METOANYECKUM COBETOM
_XUMUKO-61onornyeckoro__akynbTteTa

MpoTokon 3acegaHns Ne 10 OoT « 26 » moHA__ 2023 T.
lMporpamMmMa pacCMOTpeHa Ha 3acefiaHuy Y4ebHO-MeTOoANYECKOro CoBeTa yHBepcuTeTa

Mpotokon 3acefaHma Ne 10 oT « 28  » UIOHA 2023 T.



Caenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u

perucTpanuu u3MeHeHui

YyeOHbIit
roja

Penrenue

Kadeapsl
(Ne mpoToxona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




