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esn 1 3a1aum U3y4YeHHUs TUCHMILUIUHBI (MOXYJISA)

1.1 Ileab ocBOEHHS JUCHTUILITHHBI

Henpto auctumimHbl  «METPOJOTHUYECKHE OCHOBBI XHMHYECKOTO aHalIM3a» SBIACTCS
dbopMUpOBaHUE y CTYJICHTOB COBPEMEHHBIX MPEACTABICHUH O METOJaX OOeCredeHUs HaIeKHOCTH
MOJTy4aeMOM aHATUTHYECKOW MH(GOPMAIIMK HA OCHOBE METPOJIOTHYECKOTO 00SCIIEYCHHS BCEX CTaIui
AQHAJIUTHYECKOTO ITUKJIA.

1.2 3agaum AMCHMILIMHBI
OCHOBHBIMH 3a1a4aMU SIBJISIOTCS:

— 03HAKOMJICHHE CTYJICHTOB C HOPMATHUBHO-TIPABOBBIMH OCHOBAMHU METPOJIOTMYECKOTO
oOecrnieueHns N3MEpEHUN;

— OCBOCHHE CTYJECHTAMH METOJ/IOB OIIEHKH Ka4eCTBa PE3YJIbTaTOB KOJUYECTBEHHOTO
XHMUYCCKOI0 aHAIIN3a;

— U3YYCHHUE CPEJICTB U METOJ0B METPOJIOTHIECKOTO 00ECIIeUeHUs Pe3yIbTaTOB
AHATUTUYECKOTO KOHTPOJIS, CIIOCOOOB OIEHKH MOTPEITHOCTeH U3MEPEHUI U KOHTPOJISI TOYHOCTH
pe3yNIbTaTOB U3MEPEHU.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumnuHa «MeTpojJorn4eckue OCHOBBI XMMHYECKOI'O AaHajlu3a» OTHOCUTCS K 4YacTH,
dbopMupyeMoil ydyacTHUKaMu OOpa3oBaTeibHBIX OTHOIeHWH broka 1 "ucrummmuel (Momxynun)"
yuebHoro 1iaHa. B coorBercTBuM ¢ pabounuM y4eOHBIM IUIAHOM JUCLMILIMHA U3ydaeTcs Ha 4 Kypce.
Bun npomexxyTOYHOM aTTeCTallu: 3a4eT.

HucuunnuHa 6a3upyercs Ha 3HAHMUSIX, YMEHHUSX M HaBBIKAaX, MOJYYCHHBIX NMPU U3YYCHUH
muciuminHel «MaTtematukay. B Kypce mpocnexuBaeTcsi TeCHasi CBS3b C pa3ielilaMd METPOJIOTHH B
JTUCHUTITNHE «AHATUTUYECKOU XUMUN.

1.4 IlepevyeHb NJaHHPYEeMbIX pe3yJabTATOB OOY4YeHHMsl IO JMCHHILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJbTaTaMH OCBOCHHS 00Pa30BaTe/ILHOM IPOrPaMMBbI

N3yuenne nanHOM ydyeOHOW MMCIMIUIMHBI HAMPABICHO Ha (OpMUpPOBAHUE Y OOYUAIOITUXCS
CJIEYIOIINX KOMIIETEHIUN:

KOZ[ W HAUMCHOBAHUEC UWHAMUKATOPA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
JOCTHKCHUSA KOMIICTCHIIMHU

OIIK-1. CnocobeH aHaMN3UPOBATh U HHTEPIPETUPOBATH PE3YIHTATHl XUMUYECKUX SKCIIEPUMEHTOB, HAOII0JCHUI
Y U3MEPEHUH
HOIIK-1.1. CucrematuzupyeT ¥ aHaTU3UpPyeT | 3HAET OCHOBHI METPOJIOTHH, OCHOBHEIC NPHEMBI 00pabOTKH
pe3ynbTaThl  XMMHUYECKHMX  OKCIIEPUMEHTOB, | MH(OpManuy ¢ IMOMOIIBIO CTATHCTHUECKHX METO/I0B

HaOJIIOJICHUH, W3MEPEHUH, a Takke Pe3ylbTaThl | yMeeT IPUMEHATDH CIEIHAIBHOE IIPOrPaMMHOE ObecTIeUeH e

pacyeToB CBOMCTB BELIECTB M MaTepHaoB JUIL  OCYIIECTBIEHUS ~ METPOJIOTHYECKOH  00paboTkm

QHAIMTHYECKUX JaHHbBIX

BIIazeeT HaBbIKaMH CTaTHCTHYECKOH 00paboTkH

9KCIIEPUMEHTAIbHBIX JIAHHBIX 1 OLIEHKH MX HaJIS)KHOCTH
HOIIK-1.2. IIpennaraer UHTEPIPETALUIO | 3HAET OCHOBHBIE HCTOYHUKU BO3HHUKHOBEHUSI IOTPELIHOCTEN
pe3yNbTaToB COOCTBEHHBIX OJKCIEPHUMEHTOB U | M3MEpPEHMH,  METOABl  BBISBICHHUS  MaJlOBEPOSITHBIX
pacyeTHO-TEOPETUUECKUX pabot C | pe3ynbTaTOB  HM3MEPEHHH W3  CEpPUH  PE3YJIbTATOB,
UCTIONIb30BaHUEM TEOPETHIECKUX OCHOB | CTaTHCTHYECKHE METOABI CPAaBHEHHS CPEIHUX 3HAYCHUH, MX
TPaIUIIMOHHBIX U HOBBIX Pa3/IeJI0B XUMHUHI JicTiepcuit

yMEeT OIIEHUBATh IIOTPEIIHOCTh H3MEPEHHs, ITOKa3aTelu
KayecTBa METOAWKHA  KOJHMYECTBEHHOTO  XHMHYECKOTO
aHaM3a, BBIABIATH MAJOBEPOSITHBIE PE3yNbTAThl B CEPHH
U3MEPEHUH, BBUBIATL M YCTAHABIMBAaTh B3aHUMOCBSI3U
MEXJly TpyNIIaMH JaHHBIX

BIIAJICCT HABBIKAMU IPOBEJEHUS BHYTPEHHETO KOHTPOIS
NoKas3aTenel KadyecTBa METOIUKHU BBINOJHEHUS U3MEPEHHH
HOIIK-1.3. ®opMmynupyeT 3aKII0UEHHS U BBIBOJB! | 3HAET NpaBUiIa OKPYIIICHHUS U MPECTaBICHUS Pe3ylIbTaTOB
110 pe3yJibTaTaM aHaJIn3a JUTEePATypHBIX JAaHHBIX, | XMMUYECKOr0 aHaIu3a




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUSA KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

COOCTBEHHBIX 3KCHEPHUMEHTAIBHBIX M PacdeTHO-
TEOPETHIECKHX pabot XUMHYECKOH
HaMpaBJIEHHOCTU

YMEET OKPYTJISITH U MIPEACTABIATE PE3yIbTaThl COOCTBEHHBIX
9KCIIEPUMEHTAIbHBIX JaHHBIX

BJIaACCT HaBBIKAMU OIICHKH  3Haydallux L[I/I('I)p
MPOBCACHUHN PaCUCTOB U NPEACTABIICHUU PE3YJIbLTATOB

npu

OIIK-6. CriocoOeH mpeacTaBIsATh pe3yabTaThl CBOEH pabOThl B yCTHOW M MHCHbMEHHOM ()OpME B COOTBETCTBUH C
HOpPMaMH U ITPaBUJIaMH, IPUHATHIMU B TPO(ECCHOHAIEHOM COOOLIECTBE

HOIIK-6.1. CriocoOeH mpeAcTaBisTh pe3yIbTaThl
paboTHI B BHJE OTYETA 110 CTAHAAPTHON QopMe Ha
PYCCKOM sI3bIKE

3HACT TCOPETUUYCCKUEC OCHOBBI IMOJJYYCHUA aHAJIUTHYCCKOM

nHpopmanmy, QopMy U  comepkaHHME TPOTOKOJIOB
WUCIBITAHUN,  COLCpPXKAHUE  METOAUKHM  BBIIOJHCHUS
HU3MEpEHUN

YMEET MNPOBOAUTHL OLICHKY IMPUEMIICMOCTU AHAJIUTUYCCKUX
XapaKTCPUCTHUK NOJYUYCHHBIX PE3YJILTATOB

BJIaICE€T HaBbIKaMU NNPUMEHCHUA MCTPOJIOTUICCKUX NAaHHBIX
JUIL KOHTPOJIS TEXHOJOTMICCKUX TTPOLIECCOB

NOIIK-6.2. YuutrsBaeT TpeOOBaHUS
oubnmorpadugaeckoit KYJNbTYpHI npu
NPENCTaBICHUH PE3yJIbTATOB UCCIICIOBAHMUI

3HACT HOPMBI W TIPaBHJIAa INPEICTABICHHUS pE3yIbTaTOB
M3MEpPEHUH 1 aHAIN3a

yMeeT y4YHUTHIBaTb TpeOoBaHWsA  OuOmmorpaduaeckoit
KYJbTYpPbI IPH IPEICTABICHUU PE3yJIbTaTOB U3MEPCHUI

BJIaJIceT HaBBIKAMH NPEICTAaBICHNS PE3yIbTaTOB N3MEPEHHUN
B KpaTKOH M HATJLIIHOW (hopMe

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI
2.1 Pacnpenesienue TPyA0€MKOCTH JUCHUILIMHBI 110 BHAaM padoT

OO6mass Tpyno€MKOCTh TUCHUILUIMHBI COCTaBIseT 2 3aueTHble eauHulbl (72 daca), UX

pacripeziesieHue 1o BujaM padboT MPeICTaBICHO B TaOIHIIE

dopma 00yuyeHust
Bup pabot Beero ’ OqHa};‘I
9acoB
7 cemecTp (4achl)

KonrakTHas pabora, B TOM YHcCJIe: 52,2 52,2
AYIUTOpHBIE 3aHATHS (BCETr0): 50 50
3aHsATHS JTEKIIMOHHOTO TUTIA 16 16
JlaGopaTopHble 3aHATHUS 34 34
[IpakTyeckue 3aHsATHS - -
CeMuHapCcKue 3aHATHS - -
HNuas koHTaKTHas1 padora: 2,2 2,2
KonTtposas camocrositensHoit paboTsl (KCP) 2 2
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 19,8 19,8
Odopmiienne 1abopaTOpHBIX paboT 8 8
CamocTosTenbHOE N3Y9eHUE TEOPETHIECKOTO 4 4
MaTepuasa

BrimonHeHne HHAMBH Ty aIbHBIX 3aJJaHAH (TTOATOTOBKA 5 5
coobmieHui, pedeparos, Ipe3eHTaINN)

[TonroToBKa K TEKyInieMy KOHTPOJIO 5,8 5,8
KonTpoJb: - -
ITonroToBka K 9K3aMeHy - -
Ooman qgac. 72 72
TPYA0EMKOCThL | B TOM YHCJIe KOHTAKTHas padoTa 52,2 52,2

3a4. ef 2 2




2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Paznensl (TeMbl) AUCHUILIMHBL, H3y4aeMble B 7 cemectpe (ouHast hopma 00ydeHus)

KonnuecTBo wacos
Ne HaumeHnoBanue pa3zaenos (Tem) AyRMTOPHAA Bueayuro-
Bcero pabora pHas pabora
J | 113 JIP CPC
1. |OcHOBBI METPOIOTUHU 8 2 - 4 2
5 DJIeMEHTBI MaTeMaTHYECKOM CTATHCTHKH, 12 9 i 5 4
UCTIOJIb3YEMbIC B AaHAIUTUYCCKON XUMUU
3 CraTtuctuueckoe OHeHH?aHHe 12 4 i 4 4
pE3yNbTaTOB U3MEPEHU M
4, |IlorpemHoCcTH XMMHUYECKOTO aHAIHM3a 8,8 2 - 4 2,8
5. |CTaTuCTHKaA JUHEHHBIX CBsI3el 11 2 - 6 3
6. KoHTposb pe3yabTaToB KOJMUECTBEHHOTO 18 4 i 10 4
XUMHUYECKOTO aHAJIN3a
HUmoeo no pazoenam Oucyuniumbl: 69,8 | 16 - 34 19,8
KonTpons camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas arrectanus (MKP) 0,2
OO6miast TpyA0€MKOCTh MO JTUCHUTLIINHE 72

[Tpumeuanue: JI — nexkuunu, I13 — npakTuueckue 3ansatust / cemunapsl, JIP — naboparopHsle 3aHsTHA,
CPC — camocrosTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne HaunmenoBanue Comepikanne paszena MDopma TeKyuero
pasnena KOHTPOJIA
1 2 3 4
1. | OcHoBbl MeTponoruu | OCHOBHBIE TEpMUHBI U onpeaeneHus. Puznyeckas KonTponbHas
BennurHa (OB) u ee coiicta. Ennnnna OB, paborta
cucreMa eguHull. llIkana u3MepeHuil, TUIIBI KA.
N3mepenue, Buasl n3mepennil. KonnuecTBeHHbIN
XUMUYECKUN aHAIU3 KaK KOCBEHHOE U3MEPEHHUE.
2. DneMeHTbI DneMEeHTbl MaTEMaTUYeCKON CTaTUCTUKH, KoHntponbHas
MaTeMaTU4eCKOu UCTIOJIb3yeMble MpU 00paboTKe pe3yabTaToB pabota
CTaTUCTHUKH, n3MepeHnil. Pe3ynbrar aHanmsa Kak ciydanHas
HCIIONb3YEMBIE B BennunHa. OlieHNBaHNE FeHEPaIbHBIX IAPAMETPOB.
AHAJIUTHYECKOMN Pacnipenenenus ciy4ailHbIX BEJTMYUH.
XUMUH Cratuctudeckue runoTesbl 1 UX MpOBEPKa.
3Havamue uudpsl IpH MPOBEICHUU PACUETOB U
IIPEACTABICHUU PE3YJIbTATOB.

3. CraTtuctryeckoe Mertoap! uckiroueHus BeIOpocoB. CpaBHEHNE KonTponbnas
OIlCHUBAHUE nucnepcuii. OLieHKa JOBEPUTENbHBIX UHTEPBAJIOB pabora
pe3yIbTaToOB BBIOOPOYHBIX XapakTepucTuk. CpaBHEHHE JBYX
M3MepeHHUI cpenHux pe3yapTaToB. CpaBHEHUE CPEHETO

pe3yibTaTa C U3BECTHBIM

4. [Torpemnoctu CriyuaiiHble IOTPEIIHOCTH XMMHUYECKOT 0 aHAJIN3a. KonTponbHas
XUMHUYECKOTO CucremaTn4eckue NOrpeIIHOCTH XUMUYECKOTO pabora

aHayM3a AHAJIN3a, UX BBISBICHUE U OLICHKA.




o. Crarucrtuka Koppensauuonnsiii ananus. Onpenenenue napametpoB| KoHTponbHast
JIMHEWHBIX CBSI3EH npsaMoit tuauK. [TpoBepka runore3bl TMHEHHOCTH. pabora
6. KonTpons Oranbl pazpadbotku u arrectauuu MBU. Tlokazarenu | KonTponbsHas
pe3yJIbTaToOB touyHocTd MBU. Opranuzanusi BHyTpEHHETO pabora
KOJINYECTBEHHOI'O KOHTpoJIA nokasareneit MBU. Kontpois
XUMHUYECKOTO CTaOUIIBHOCTH METPOJIOTMYECKUX XaPAKTEPUCTUK C
aHaiu3a IIOMOUIbIO0 KOHTPOJIbHBIX KapT.

[Ipenen onpenenenus u npenen 0OHapy>KeHUs

J1abopaTopHbie padoThl)

2.3.2 3aHsATHSA CEMHUHAPCKOTO TUINA (IPaKTUYecKue / CeMUHAPCKUE 3aHATHS/

HaunmenoBanue pa3nena . dopma TeKyIero
Ne pasit Tematuka 3aHsTUN/paboT p yi
(Tembl) KOHTPOJIA
1. OCHOBEI JIP 1, YCTHBIﬁ
®u3nuecKue BEIUYUHbBI U €UHULBI UX U3MEPEHUS
METPOJIOTUH orpoc
2. DIeMeHTHI OneHKa BUJIa 3aKOHA pacrpe/ieneHus pesynpraros | JIP 2, yCTHBIH
MaTeMaTH4YEeCKOMH A3MEPEHUMN onpoc
3. CTaTUCTHKH, OO6HapyxeHue rpyObIX TOTPEIIHOCTEH C JIP 3, ycTHbIit
HCIOJIB3yCMBIC B MPUMEHEHUEM PA3TUUHBIX CTATUCTUYECKUX oIpoc
AHATUTUYECKON XUMUH KpUTEPUEB
4.
Craructuueckoe OrnpezenieHne BEIMYUHBI I0BEPUTEIHLHOTO TIP 4. verHLL
OLICHUBAHUE WHTEpBaJia BEIOOPKH ONpPEeNICHUH, TOTYyYCHHbBIX B 0’Hy oc
pe3yabTaTOB U3MEPEHUN X0J1e XUMUYECKOTO aHAIN3a p
S. HorpemuocTy Beruncienye pa3iMuHbIX BUI0OB ITOIPEIHOCTEN TP 5. vermbi
XUMHUYCCKOT'O aHaJIn3a a0COJIIOTHBIX, OTHOCUTEIBHBIX U TPUBEAEHHBIX olny oc
MOTPEIIHOCTEN CPEACTB U3MEPEHUI p
6. Omnpenenenne napaMeTpoB NPsIMOU JIMHUM ITPU JIP 6, ycTHbIi
. MMOCTPOCHUHU TPATyUPOBOYHOM 3aBUCUMOCTHU U ompoc
CrarucTika TMHEHHBIX P Pazyup . p
. IIPOBEPKA €€ JIMHEUHOCTU
CBsI3eH _
1. . . JIP 7, ycTHbIit
[IpoBepka runoTe3sl IMHEHHOCTH IPSIMOM JIMHUU
oIpoc
8. OneHka nokasaressi IOBTOPSEMOCTH METOJIUKH JIP 8, ycTHbIi
KOJIMYECTBEHHOTO XMMUYECKOT0 aHaJIN3a onpoc
9. Onenka nokasaresnsi BHyTpHJ1abopaTOpHOU JIP 9, ycTHbIi
KonTpons pe3ynbraToB patop Y
MPEU3UOHHOCTH METOJIUKU KOJIMYECTBEHHOTO onpoc
KOJIMYECTBEHHOT O
XUMHYECKOTO aHaJIn3a
XUMHUYECKOTO aHaIu3a =
10. OueHka nokasaresns NpaBUIbHOCTH U TOYHOCTH JIP 10, ycTHbII
METOAMKH KOJUYECTBEHHOTO XUMHUIECKOTO oTpoc
aHajan3a

[Tpumeuanue: JIP — 3ammura nabopaTopHOi pabOThI

2.3.3 IIpuMepHasi TeMaTHKA KypPCOBBIX padoT
KypcoBast pabota He nmpeycMOTpeHa yueOHBIM IMIJIaHOM.

2.4 IlepeyeHb YyuyeOHO-METOAUYECKOr0 oOecredeHHsl IJIsi CAMOCTOSITEIbHOH PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE




[lepeuens yueOHO-METOAMYECKOTO 00eCIeUeHHS AUCHUILIHHBI MO BHIMOIHEHHIO
Ne Bux CPC CaMOCTOSITEITLHOM pabOTHI

1 |CamocrosTensHOe |MeToanYeckrne peKOMEHAANH K OpraHnu3aliy ayJUTOPHOW U BHEAyJUTOPHON
M3ydeHue (camocTOATENBHOI) pabOTHI CTYAEHTOB: MeToaudeckne ykasanms / coct. T.IL
TEOPETUYECKOTO Cropoxenko, T.b. Iloumnok, A.B. becmamo, H.B. Jlo3a. — KpacHomap:
MaTepuana Kyb6anckwuii roc. yu-1, 2018. - 89 c.

2 |OdopmieHue ronko, T.I'. MeTponoruyeckre OCHOBBI XUMHUYECKOTO aHamu3a: y4ye0.-MeToz.
Ja00paTOPHBIX mocobue / T.I'. Lronko, H.A. Jlomkenko, A.I'. Abakymos, 3.M. 'ammmoBa, E.A.
padoT Tumenko. — Kpacnonap: Ky6anckuii roc. yH-T, 2025. — 135 ¢. ISBN 978-5-8209-

2715-7.

3 |[loxroroBka k CmarynoBa, A. H. Maremarnueckoe IIJJaHUPOBAHUE DKCIIEPUMEHTa B
TEKyIIeMy METOJINYECKHUX HCCIEIOBAHUAX aHAUTHYECKON XUMuH : Y4ueOHOe mocooue A
KOHTPOJTIO By30B / A. H. Cmarynoga, I'. B. ITamkoBa, JI. . bensix. — 4-e u3n., cTep.—

Cankr-Iletepoypr : Jlaus, 2022. — 120 ¢. — ISBN 978-5-8114-9176-6. — Pexxum
nocryna: https://e.lanbook.com/book/187782.

Y4eOHO-MEeTOIUYECKUE MaTepHalIbl Il CAMOCTOSTENBHON paboThl 00yYarOMIMXCs U3 YHCIa
WHBAJIMJIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocrasisitorcs B hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs U BOCHPUATUS WH(OPMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/IbHbIC TEXHOJOTHH, IPUMEHsIeMble IPU OCBOCHHUH IMCUMILTHHBI (MO1YJIs1)

B nmpouecce ocBoeHuss JaHHOW Y4eOHOM JUCIHUIUIMHBI HCHOJB3YIOTCS — CIIEAYIOLINE
oOpa3oBaTeNnbHble TEXHOJOTHUU: ayAUTOpHas paboTa B BHUAE TPATUIMOHHBIX (OpPM: JEKIUH |
nabopaTOpHON pabOTHI; CaMOCTOSITENIbHAS paboTa CTYACHTOB.  AKTHUBU3AIIMM U MHTCHCU(PUKAIIUU
MO3HABATENLHOTO TMpoIlecca CIOCOOCTBYIOT MOJEIUPOBAHUE MPOOIEMHBIX CUTYallMid, pEUICHHE
CUTYalMOHHBIX 3aJa4 U MyanHMGI[HfIHBIG MNpE3CHTAalMM B JICKOHMOHHOM KYpCC. B paMKax
7a00paTOPHBIX 3aHITHNA TPUMEHSIOTCS HCCIEAOBATEIbCKUE METOAbl W METOJbl KOHKPETHBIX
CI/ITyaHI/II\/'I. HaIOTCH CUTYAaIMOHHBIC 3a/Ja4H 110 pa3JIMYHBIM pasaciaM JUCHUIIIINHBI.

B npouecce camocTOATENbHON NEATEBHOCTH CTYACHTHl OCBAMBAIOT M AHAIU3UPYIOT
HOPMAaTUBHYIO JOKYMCHTAIIUIO B oOJactu MCTPOJIOTHU CTaHAAPTU3aAllUN U CepTI/I(bI/IKaHI/II/I, HCIIOJIb3Yys
UMEIOITYIOCS TUTEPaTypy U HH(HOPMAIIMOHHBIE TEXHOJIOTHH.

I/IHCI)OpMaHI/IOHHBIe TEXHOJIOTHUH, IPUMCHACMBIC IIPU U3YUCHUHN JUCHUIIIIMHBI: UCIIOJIb30BAHUC
WH(OPMAIIMOHHBIX PECypCOB, JOCTYNMHBIX B HH(DOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW —CETH
Nurtepner.

AnanTuBHBIE 00pa30BaTeIbHBIC TEXHOJIOTUHU, MPUMEHSIEMbIC MPU U3YYECHUH TUCIUILTAHBI —
JJI1 JIAL[ C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 3J0POBBA IPEAYCMOTPEHA OpraHu3aius KOHCy.]'II)TaHI/Iﬁ
C UCIOJIb30BAHUEM AJIEKTPOHHOU MOYTHI.


https://e.lanbook.com/book/187782

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJIS YCIeBAeMOCTH U MPOMEeKYTOYHOM
aTTrecTanuu

OrneHOYHbIE CPEACTBA MPEAHA3HAYCHBI JUI KOHTPOJIS U OLEHKH 00pa30BaTENbHBIX JOCTHKCHUN
00y4aromuxcsi, OCBOMBIIMX MpOrpaMMmy Yy4eOHOH JUCHUIUTUHBI «METpOJIOrHYecKHe OCHOBBI
XUMHYECKOTO aHATTN3a».

O1eHOYHBIE CpEJICTBAa BKJIFOYAIOT KOHTPOJIbHBIE MATEpUANbl Ui TIPOBEICHHS TeKYIero
KOHTPOJIsl B (hOpME TECTOBBIX 3a/laHH, Pa3HOYPOBHEBBIX 33JaHUN U MPOMEKYTOUYHOM aTTecTaluu
B (hopMe BOTIPOCOB K 3a4ETYy.

OLIGHO‘-IHBIC cpeacTtBa Ajid MHBAJIMAOB U JIML C OI'PaHUYCHHBIMU BO3MOXKHOCTAMU 3OO0POBbLA
BBIOMPAIOTCS C YYETOM WX WHAMBUIYAIBHBIX MICUX0PU3NIECKUX ocoOeHHOCTel. [Tpr HE0OX0muMocTH
HUHBaJIUaM u Jimnam C OrpaHNUYCHHBIMUA BO3MOXHOCTAMH 300pPOBbA MpeaOCTaBIACTCA
JIOTIOJTHUTEIILHOE BpEMsI JUIsl TIOATOTOBKM OTBETA Ha 3a4eT. [Ipu mpoBeieHnH mpoleayphl OIICHUBAaHUS
PE3yIbTaTOB O6y‘-ICHI/ISI HHBAJIMAOB W JIMI C OrpaHUYCHHBIMH BO3MOXKHOCTAMH 3J0pPOBbLA
NpeyCMaTPUBACTCS HCIIOJIb30BAHHE TEXHHUYECKUX CPEJICTB, HEOOXOAMMBIX MM B CBS3H C HX
WHIUBUIYAIBHBIME 0COOCHHOCTSMU; [Ipr HEoOX0AMMOCTH Il O0YYaIOMUXCSl ¢ OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI M HMHBAJIHMJIOB IPOIEAYypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS IIO
JTUCHUTUTMHE MOXET TPOBOJUTHCS B HECKOJBKO ATamoB. [Iponemypa oueHUBaHHS pe3yIbTaTOB
00y4YeHHSI MHBAITUIOB U JIUI] C OTPAaHHYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS 10 JUCIUTUINHE (MOIYITIO)
IpeycMaTpUBaeT mpeaocTaBicHue nHpopmanuu B popmax, aJlaniTHPOBAHHBIX K OTPAHUYCHUSM UX
3JI0POBbSI U BOCIIPUATHUS HH(DOPMAITUH.

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (pOopMe PIIEKTPOHHOTO TIOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMHM OITIOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepeYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii Hu l'lpOMe)KyTO‘-lHOﬁ aTTeCTAllun

Kon 1 HanmeHOBaHHE HaumeHoBaHMe OLIEHOYHOTO
Ne HUHAMKATOpa Pe3ynpratsl 06ydeHust cpencTBa
n/n (B COOTBETCTBHH C II. (B cooTBeTcTBUH C 1I. 1.4) Texywmuii IIpomesxyTouHas
1.4) KOHTPOJIb aTTecTalys
NOIIK-1.1. 3HaeT OCHOBBI METPOJIOTUH, OCHOBHbIE | KOHTpombHas Bomnpoc Ha
Cucrematusupyet U | mpueMbl 0o0paGoTkum  uHpopmMammu C | pabora 3ayere
aHaIU3UpPYyeT MOMOIIBIO CTATUCTUYECKUX METOI0B
pe3yabTaThl
XUMHUYICCKUX ymeeT MNPHUMECHSATH cnenuanbHoe | JlaboparopHas -
1 | SKCIEPUMEHTOB, IpOrpaMMHOE obecrieueHne s | paborta
Ha0MOIe N, OCYIIECTBICHUS METPOJIOTHUECKON
M3MEPEHHH, a TaKKe 00paboTKM aHAUINTHIECKUX JaHHBIX
pe3yJIbTAaTel  PACHCTOB | piajeeT HaBBIKAMHU crarucriyeckoil | JlabopaTopHas -
CBOWCTB  BEWIECTB U | oGpabOTKM SKCTIEPMMEHTATBHBIX JAHHBIX U | paboTa
MaTepuajlioB OIICHKH UX HAJASKHOCTU
HOIIK-1.2. TIpennaraer | 3Ha€T OCHOBHbIE HICTOYHUKY BO3HUKHOBEHHs | KoHTponbHas Bonpoc Ha
MHTEPIPETALNIO MOTPEIIHOCTEH HU3MEpeHuii, MeTozp! | paboTa 3aqere
o | besymbTaToB BBISIBIICHHSI MAaJIOBEPOSTHBIX pE3yIbTaTOB
COOCTBEHHBIX W3MEpEeHHul W3  Cepuu  PEe3yNbTaToB,
HKCIIEPUMEHTOB U | CTaTHCTHYECKHUE METOBI CpaBHEHUS
pacyeTHo- CpeHUX 3HAUeHUH, UX TUCTIepCUi




TEOPEeTHYECKUX PaboT C | yMeeT OLleHHBATh MOTPEIIHOCTh n3Mepenus, | JlabopaTopHast -
UCIIOJIb30BaHUEM HoKa3aTeiau KadyecTBa METOJUKH | paboTa
TEOPETUYECKUX OCHOB | KOJHMUECTBEHHOIO XMMHYECKOIO aHalM3a,
TPaAWIHOHHBIX U HOBBIX | BBISBIISITH MAaJOBEPOSITHBIE DPE3yJbTaThl B
pa3aenoB XUMUU cepuun M3MEpEHU, BBISIBIIATH u
yCTaHaBIHBaTh B3aMMOCBSI3H MEXTY
rpyIHaMu JaHHBIX
BIIaficeT HaBBIKAMHA nposeneHust | JlabopaTopHast -
BHYTPEHHETO  KOHTPOJI  TIOKa3arteneil | pabora
Ka4ecTBa METOJIUKHI BBINTOJTHEHHS
U3MepeHuil
HOIIK-1.3. 3HaeT TIpaBHiIa OKpPYTIICHHS u | KonrponpHas -
Dopmynmpyet MPE/ICTABICHUS PE3YNIBTATOB XMMHUYECKOTO | paboTa
3aKIIOYCHUS W BBIBOIBI | aHANIM3a
0 pe3ylbTaTaM aHalu3a | yMeeT  OKpPYIJATh HW  TpeacTaBmsTs | JlaboparopHas -
JIUTEPaTypHBIX IAHHBIX, | PE3yJIbTAThI COOCTBEHHBIX | paboTa
COOCTBEHHBIX 9KCIIEPUMEHTAIIbHBIX JITAHHBIX
9KCICPUMCHTANIBHBIX U | BIIaJeCT HABBIKAMM OIICHKH 3Havanmx mudp | JlaboparopHas -
pacdeTHO- npu MIPOBCACHUU pacyeToB u | pabora
TEOPETHYECKUX  PaboT MpPEACTABIICHUHU PE3YJIbTATOB
XUMHUYECKOH
HanpaBIeHHOCTH
HOIIK-6.1. CrmocobeH | 3HAaeT TeOpeTHYeCKHe OCHOBHI monydeHus | KoHTponbHas Bompoc Ha
MPE/ICTABIAT aHanUTHYecKOH uH(opMmanuu, ¢opMmy u | paboTta 3aqere
pe3ynpTaTel paboTBl B | COIEp)KaHWE  NPOTOKOJOB  HCIBITAHHH,
BUJIE oT4era 10 | colepKaHME  METOAWKH  BBIIOJHCHUSA
CTaHIApTHOH (opMe Ha | M3MEpPCHHU
PYCCKOM SI3bIKE yMeeT NPOBOAUTH OLEHKY mpuemieMoct | JlabopaTopHast -
AQHATUTHYECKUX XapaKTepUCTUK | paboTa
MOJIY4EHHBIX Pe3yJIbTaTOB
BIajeeT HaBBIKAMU npumeHenus | Jlaboparophas -
METPOJIOTHYECKUX JaHHBIX IJIsI KOHTpOusi | paboTa
TEXHOJIOTHYECKUX MPOIIECCOB
NOIIK-6.2. YuuTeiBaeT | 3Ha€T HOPMBI U TIpaBmia mpeacraBieHus | KoHTpombHas Bompoc Ha
TpeGoBaHUA pe3yJIbTaTOB U3MEPEHUI U aHAIU3a pabota 3auere
oubnmorpaduaeckoit
KyJIbTYpBI IpH | ymeer YUUTHIBATH TpeboBanus | Jlaboparopnas -
MpeJCTaBICHUN oubnuorpadudeckoii  KyapTypel  mpu | pabora
pe3yJIbTaToB MIPE/ICTABICHUH PE3YJIbTaTOB M3MEPEHHUN
UCCIIE/IOBAHUI BIIazieeT HaBbIKaMH npexactasienus | JlabopaTopHast -
pe3ysIbTaToOB HM3MEpPEHHH B KpaTkoi U | pabora

HarJITHOW (hopMe

TunoBblie KOHTPOJIbHBIC 3alaHUA WMJIH MHBbIC MaTEpHaAJIbl, H606XOJII/[MLIC AJIA OIICHKH

Ilpumepwt eapuanmos KOHmpoILHBLIX padom

Bapuanum 1

1.HopmanwsHOe pactipefenenue ciydaiiHON BETUIHHBI
2.3anava: [lpu aToMHO-aOCOPOIIMOHHOM OMpPECTICHUN KaJlblUsl B TMPOOE TEXHUYECKOTO

Bapuanm 6

1. r- pactipenenenue

2.3amaqga:

3HAHMI, YMEHMH, HaBBIKOB M (WJHM) ONBITA [eATEeJbHOCTH, XAPAKTEPU3YIIIMX 3TaNbI
(hopMHpoBaHUsI KOMIIETEHIHI B Mpolecce 0OCBOEHNsI 00pa30BaTeIbHOI NPOrpPaMMblI

ANIEKTPOJIUTa Moayunnu 9 pesynbraroB aHanmuza, %: 3,27; 3,35; 3,28; 3,39; 3,24; 3,37; 3.,33.
Paccunrtars UX qUCHIEpCHIO CTaHAAPTHOE OTKJIOHEHUE M KOA()(DHUIIMEHT BapHAIIHH.




[Ipu ananu3e paccosa MOJy4YHJId 7 3HaYeHUH comepxkaHust opoma, mr/am3: 23,8; 23,6; 23,2;
24,0; 24,2; 23,6; 23,7. Halitu cpennaee apudmeTnueckoe, MOy, Meinany. PaccuutaTh UX AUCTIEPCHUIO
CTaHJAPTHOE OTKJIOHEHHE M KO3(PDUIIMESHT BapralluH

Bapuanm 8

1. B 4eM COCTOUT OTJIMYME IMOHATHI METO aHajln3a, METOAUKA aHAIM3a U CII0co0 aHamm3a?

2. Uto 03HauUaeT «CBEPTHIBAHKE HHPOPMALTHI?

3. Okpyriurte pe3yibTaT U3MEpeHUus ontudeckoil mioTHocTH 0,345846, eciu moOrpentHoCTh
M3MEPEHHS Ha JaHHOM ydacTke Imkaiabl coctaBisieT 0,005 emunnn? Kakas u3 octaBiaeHHBIX 1Udp
SIBJISICTCS] HEJIOCTOBEPHOM MJIM TaKOBasi B 3alUCU PE3yJibTaTa HE MPUBOIUTCS?

4. TlpoBepuTh Ha BBIOPOCHI CpeAHHUE PE3YJbTAaThl ompeneieHus pH B KOHTpoabHON mpode
BOJIBI, MTOJIYYCHHBIE B 8 nmaboparopusx. 3nauenus pH cocraBumu: 7,45; 7,56; 7,84; 7,64; 7,98; 7,52;
7,48; 7,61.

Bapuanm 15

1. Yewm oTiimuaeTcs pe3ynnbTaT aHAIHM3a OT Pe3y/IbTaTa aHAIUTHICCKOTO KOHTPOJIS?

2. UTo 03HAYaeT «CTATHUCTHYECKAs THIIOTE3a»?

3. Onpenenure, CKOIBKO 3HAYANTUX AP copepkar uucna: 564,98; 40,230; 0,00546; 5,0045;
78007, 3,99-10%; 12,05-102; 0,8060; 4000; 20800; 0,00002. Kakue wu3 uudp ompeaencHsl
HEJI0OCTOBEPHO?

4, Tlpu omnpeneneHur (TOPUI-UOHOB B NPHPOAHOU cpene  (HOTOKOIOPUMETPHUICCKUM
METOJ/IOM TOJIYYEHBI CIEAYIOIIHNE Pe3yIbTaThl Xi (B Mr/)1M3): 1,05; 1,02; 1,04; 0,94; 1,03; 1,06; 1,02;
1,08; 1,20; 1,04. [IpoBepuTh Hanmuyre rpyooii OUTMOKH B OJUEPKHYTHIX PE3yJIbTaTax.

3adyeTHO-IK3aMeHAIHOHHbIE  MaTepuajdbl  JAJsi  NPOMEXKYTOYHOH  aTTecTaAlMH
(3x3ameH/3a4eT)

Cnucok 6onpocog 0111 no020moeKu K 3auemy
MeTtponorust. OCHOBHbIE TEPMUHBI U OIIPEACIICHUS

duznyeckas BEIMUMHA, €€ CBOMCTBA U BUAbl. CHcTeMa eIMHULL
I[Ixanel, TUOBI IIKAT
N3mepenue, BUIBI U3MEPEHU.
Pesynbrar anHanusa kak ciydaiiHas BETUYMHA.
DyHKINUH paclpeesIeHNs CIy4aliHbIX BEJIMYUH
UucnoBble XapaKTEPUCTUKU CITyYalHBIX BETMUUH
Hopmansnoe pacnpenenenue I'aycca
. Ompenenenrie MaTeMaTHYECKOTO OKUAHUS, MOJbI, ME/IUAHBI.
10. Mepa BocmpomsBogumocTH. OrpeneneHue W pacyeT AHUCIEPCHH, CTaHJAPTHOTO
OTKJIOHEHUS
11. CranmapTHOE OTKJIOHEHHUE CPETHETO
12. CraTtuctrka Maibix BBIOOPOK. t-pactipenenenue. [loBepuTeIbHBIN HHTEPBAT
13. Omenka rpyooro oTkiioHeHUs. Q-KpuTepuid
14. Onenka rpy0oro oTKJIOHEHUS. M-KpUTepuit
15. Ouenka rpy6oro otkinonenus. Kpurepuii ['pad6ca
16. Onenka rpy6oro otkiionenusi. Kputepuii Pomanosckoro
17. Pacuet yucna napajuieIbHbIX U3MEPEHUI
18. IlpoBepka 3Haunmoctu rumnotes. [Ipumenenue t-kpurepus
19. KonunyecTBeHHbIE XapaKTEPUCTHKU criocobHocTH Mertonuku KXA onpenensaTs Manble
COJIep’KaHus aHAJINTA.
20. Tloxa3zaTenu kauecTBa METOJUKHU BBIIIOJHEHUS U3MEPEHUI
21. Kontponb TouHoctu ¢ nomoipsto CO
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22. KOHTpOJIb TOYHOCTH METOJ0M J00aBOK

23. KoHTpOosb TOYHOCTH METO/I0OM JOOABOK COBMECTHO C paz0aBiieHUEM

24. KOoHTpOJb TOYHOCTH PE3yJbTAaTOB aHAJIN3a C IPUMEHEHHEM METOAUKH CPABHEHUS
25. Kontponsusie kaptsl Llyxapra

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Kpurepun oueHuBaHus 1Mo 3a4eTy:

«3auTeHo»: CTYJEHT BIAJAEET TEOPETUYECCKUMU 3HAHUAMHU MO pasjaeiaM JUCHMUIUTMHBI
«MeTpoJIoTHYEeCKIEe OCHOBBI XMMHYECKOTO aHalu3a», 3HAaeT OCHOBHBIC MPUEMBI 00pPaOOTKH
uH(pOpMaNMM C TIOMOIIBIO CTAaTUCTHUYECKHX METOJOB, OCHOBHBIC HWCTOYHHKHA BO3HHKHOBEHUS
MOrPEIIHOCTEN MpaBUjla OKPYIVIEHUS W MPEACTABICHUS PE3YJbTATOB XHWMHYECKOrO aHAJIN3a
JIOTTyCKaeT HE3HAYUTENbHBIC OIMMOKH; CTYACHT YMEeT NPAaBWJIBHO OIEHHWBATh IPUEMIIEMOCTD
AHATUTHYECKHUX XaPAKTEPUCTUK MOJIYYEHHBIX PE3YJIbTATOB, WUIKOCTPUPYET HATISAHBIMUA IPUMEPAMU
QITOPUTMBl MPOBEJICHUS BHYTPEHHETO KOHTPOJIA MOKa3zaTeled KadyecTBa METOAUKU BBINOJHEHUS
WU3MEPEHU.

«He 3aureHo»: maTepuall HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYACHT 3aTpyAHSETCS B
O0O0BSICHEHUSIX OCHOBHBIX TCPMUHOB M OIPEICICHUI B 001aCTH METPOJIOTHH, IIOXO OPUCHTHPYETCS B
METO/JIaX MAaTeMAaTHYEeCKOW CTaTHCTHKH, UMEET JOBOJIBHO OTrPpaHWYEHHBIH OO0BEM MPaKTHUYECCKHX
3HAHWH 110 JAaHHOM JMCITUTIIINHE.

O1neHOYHBIE CPENCTBA ISl MHBAIUAOB U JIMIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpHU HEOOXOIMMOCTH MHBAJIHUAAM U JIUIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBS
IPEOCTABIIAETCS JOMOJHUTEIBbHOE BPEeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TpU TPOBEJICHUM TMPOLEAYPHI OLIEHUBAHHS PE3YJIbTAaTOB OOYYECHHS WHBAIHUIOB M JIHI C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI IIPEyCMaTPUBAETCSI HCIOJIb30BaHME TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAMMOCTH [yl O0YYaIOLIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI U
WHBAJIMIOB TPOIIEypa OIICHUBAHUS PE3YIHTATOB OOYUEHUS 110 JUCIUIIMHE MOXET MPOBOJIUTHCS B
HECKOJIBKO JTAaroB.

[Iponienypa oneHUBaHHS pPe3yabTaTOB OOyUeHHS WHBAIUAOB W JIMII C OTPAHHUYCHHBIMH
BO3MOXHOCTSIMM ~ 3/I0pOBbSl 10 JAMCHUUIUIMHE (MOJYJIO) TMpelycMaTpuBaeT MpeAoCTaBlIeHHE
uHpopManuu B popMax, aaanTUPOBAHHBIX K OTPaHIUYEHHSIM HX 3/J0POBbS M BOCTIPUSTHS HH(OpMaIu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIII TIEpeYeHbh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. Ilepevyennb y4eOHOM JuTEpaTyphl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOnas auteparypa

1. Cmarynoga, A. H. MaremMaTn4ecKoe IJIaHUPOBAHUE SKCIIEPUMEHTA B METOAMYECKUX UCCIIEJOBAHUIX
aHAJIMTHYECKON XUMHUH : YueOHoe nmocobue st By30B / A. H. Cmarynosa, I'. B. ITamikosa, JI. W. Benpix. — 4-



e m3n., crep.— Cankr-IletepOypr : Jlanp, 2022. — 120 c¢. — ISBN 978-5-8114-9176-6. — Pexxum noctymna:
https://e.lanbook.com/book/187782.

2. Ceprees, A. I'. Metposorusi, CTaHaapTH3AMS U CePTUDUKALMS: YICOHUK U TPAKTUKYM IS
By30B/ A.I'. Ceprees, B.B. Teperepsi. — 4-e u3n., nepepad. u non. — Mocksa : 3narensctBo IOpaiit,
2026. — 704 c. — (Beiciee oopazoBanue). — ISBN 978-5-534-16051-2. — TekcT : 351eKTPOHHBIH //
Oo6pasoBarenbHas 1iarpopma HOpaiit [caiit]. — URL: https://urait.ru/viewer/metrologiya-
standartizaciya-i-sertifikaciya-589233#page/1.

5.2. Ilepuoauyeckas Jureparypa

1. «KypnHan ananuruueckoir xumun», Poccusi, Mockaa.
2. «AHanmuTHKa U KOHTPOIbY», Poccus, EkarepunOypr.

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl JAHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemMsl (IBC):

1. «FOPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anextponHas oubnuorexka (HOb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
maropme HaydHbIX xypHanoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas onekTpoHHas OuOnmoreka (AoCTyn K DJIEKTPOHHOM  OuOnmoTeke
muccepranuii Poceuniickoit rocyaapcrsentoi oubnuorexu (PI'B)_https://rusneb.ru/
8. DnextponHnas koyekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

agkrwbnE

NHpopmManHOHHBIE CIPABOYHbIEC CUCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JIOCTYII MO JIOKAJIBbHOM CEeTH ¢
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypchl ¢cB0OOOIHOIO T0CTYMA:
1. AmMepuKaHCKas maTeHTHas 0Oa3a JaHHBIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAJICKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. UudopmanuonHas cucrtema "EnuHoe OKHO TocTyna K 00pa3oBaTelibHbIM pecypcam”
http://window.edu.ru/;



https://e.lanbook.com/book/187782
https://urait.ru/viewer/metrologiya-standartizaciya-i-sertifikaciya-589233#page/1
https://urait.ru/viewer/metrologiya-standartizaciya-i-sertifikaciya-589233#page/1
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/

5. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcoB http://school-collection.edu.ru/

Co0OcTBeHHbIE 3JIeKTPOHHBIE 00pa3oBaTebHble U HHpOpManoHHbIe pecypcbl Kyol'y:
1. Cpena moayapHOro auHamuueckoro odyuerus http://moodle.kubsu.ru
2. baza y4eOHBIX IUTaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pEPEHIH
http://mschool.kubsu.ru/
3. bubamnorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHoxorui http://mschool.kubsu.ru;
4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

6. MeToauyeckue yKazaHus JJisl 00y4aIOIIUXCSl 0 OCBOEHUIO TUCIHUIIHHBI (MOTYJIs)

ITo xypcy npeaycMOTpEeHO POBEIEHUE JIEKLIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCsi OCHOBHOM
CHCTEMATH3MPOBAHHBI MaTepuall M Ppa3bICHIIOTCA HauOoJiee CIOXKHBIE METOAbl 00paboTKH
pe3yabTaTOB XMMHUYECKHX SKCIIepUMEHTOB. Ha 1abopaTOpHBIX 3aHATHUAX CTYAEHTHI 3aKPEIUISIOT
MIOJTy4YCHHBIE TEOPETUYECKUE 3HAHUS, OCBAUBAIOT METO/Ibl YCTPAHEHHS IPyObIX MOTPEITHOCTEH, BUIBI
CpaBHEHMs JIByX CpPEIHHUX pe3yJbTaToOB, MCIOJb30BaHHE IHCIIEPCUOHHOTO U KOPPEISLUOHHOTO
aHamu30B. [Ipy MOIroTOBKE K BHIMOJHEHUIO PACUETHBIX 3aJaHHi HEOOX0AUMO BHUMATEIHHO U3yYHUTh
TEOpPETUYECKUI MaTepHall 1o JaHHOU TeMe, TpeOoBaHUs K 00paboTKe U 0(hOPMIIEHUIO Pe3yJIbTaTOB.

BaxkHeiiluuM 3TanmoM Kypca siBJsIeTCS CaMOCTOsITeIbHasi padoTa mo JAMCHUILIMHE, B
PaMKax KOTOPO# CTYJAeHTbI OCYLIECTBJSIOT NIPOPa0OTKY y4eOHOro (TEOPEeTUYECKOro) MaTepuaia,
MOJTOTOBKY K TEKYIIEMY M MPOMEXKYTOYHOMY KOHTPOJIIO, @ TaK)KE BBIOJIHSIOT WHAMBHIYyaTbHbIC
3a7jaHus (HarpuMep, TOTOBAT KOPOTKHE COOOLICHNUS).

[lepen pemenneM 3amad HEOOXOAWMO BHHUMATENBHO H3YYUTh TEOPETUUYECKHHA MaTepual,
npopaboTaTh KOHCHEKT JIEKLIUH, pa300paTh IPUMEpPHI pellieHHs 3a/1a4. Pelenne 3a1a4 pekoMeHayeTcsl
HAuMHATh ¢ HanOOJIee MPOCTHIX, OJM3KKUX K MMEIONIMMCS B 33/Ia4HHKe pruMepaM. He pexoMmeHayeTcs
UCIOJIb30BaTh TOTOBBIE KOHEYHbIE (OPMYIbI, KOTOPHIE BBIBOJSTCS B NpUMeEpax peUIeHHs 3aj1ad.
3anuck B TETPaAIN JOJDKHA COAEPKATh (POPMYITBI M BCE BEIUMCIICHUS C yKa3aHUEM eIMHUI] N3MEPEHUSI.
[Tpy BeUMCIEHHUSIX HEOOXOIUMO OOpallaTh BHUMAaHUWE HA UX TOYHOCTh (MCIOJIb30BAHUE HYKHOTO
yyclia 3HaYaIlux u@p) v cobt0IeHUe MpaBuil OKPYTIICHHUS.

ITpy 1OArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH1yeTCs:

1) mpocMOTpETH 3aNuCcH MPEABITYIIEH JEKIIUH 1 BOCCTAHOBUTH B MAMSTH paHee H3y4YCHHBIH
MaTepHan;

2) Geryio MPOCMOTPETh MaTeprall MPEICTOSIICH JTEKIINH, C ENbIO JIYUIIIEro YCBOCHUST HOBOT'O
marepHana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMBI MPOILIOH JEKIIMHU, €CIIH 3TO
HE00X0IUMO.

[Tpu KOHCTIEKTHPOBAHUH JIEKIIMOHHOTO MaTepHaia CTYACHTaM HY)KHO CTPEMHUTHCS KPaTKo,
CXEeMaTHYHO, TIOCJIEJIOBATENIBHO U JIOTUYHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BBIBOBI,
00006m1eHNs U HOPMYITUPOBKH, HE TIBITASICH 3aMTMCATh BECH MPETOAaBaeMblil MaTEpHAaII CJIOBO B CIIOBO.

ITpu 1OATOTOBKE K 1a00paTOPHOMY 3aHITHIO PEKOMEHIyeTCs:

1) BHUMATENILHO M3YYUTh MaTepHal MPEACTOAIICH pabOThl U COCTABHUTH TUIAH €€
BBITOJIHEHMS,

2) yaenuTh MOBBIIIEHHOE BHUMaHHUE HKCIIEPUMEHTAIbHBIM 0COOEHHOCTSM MPEACTOAIICH
paboTHI (MCTIOIB3yeMOMY O0OPYIOBaHHIO, & TAK)KE TEXHUKE PAOOTHI C HUM);

BrinonHaATe 1abopatopHyto paboTy He0OXOAMMO aKKYpPaTHO U MOCIEI0BATENbHO, OTpaXkas
BCE €€ OCHOBHBIE 3TaIlbl B JJAOOPATOPHOM KypHasie. J{Js ycrenHoi 3aiuThl JlabopaTopHOi paboThl
HE00XO0/IMMO TIIATENILHO U3YUUTh JIEKIIMOHHBIN U, €CITU 3TO HEOOXO0AUMO, JONOTHUTEIbHBIH
TEOPETUUYECKHIA MaTepHaJl 10 TeMe paOOTHhI, a TAKXKe MPABUIBLHO 3aMIOJHHUTH JIAOOPATOPHBIN KypHAIT,
c/ienaB Bce He0OXO0IMMbIE pacueThl U c(hopMyIMpOBaB BHIBOJIBI 110 MPOJIEIaHHOM padoTe.



http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

B ocBOoCHHMH IUCIUIUIMHBI WHBAIMJAMH M JIMIAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
30pOBbsl  OONBIIOE 3HAYCHHUE HMEET HWHIUBUIyalbHas ydeOHas pabora (KOHCYJIbTAIlMU) —
JIOTIOJTHUTEIILHOE pa3bsICHEHNE Y4eOHOTro MaTepuara.

WupuBuayanbHble  KOHCYJIBTAllMM 10  TPEAMETY  SBISIOTCS  BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONUM HMHAMBHIyaIU3allid OOYYEHUsST W YCTAHOBJICHUIO BOCIUTATEIILHOTO KOHTAKTa
MEXIy TpernojaBareieM ¢ OOydJaroIIMMCS WHBIMIOM HJIM JIMIIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

[To xKypcy mpeaycMOTpeHO POBEICHUE JICKIIMOHHBIX 3aHSATHH, HA KOTOPBIX TACTCS OCHOBHOM
CUCTEeMAaTU3UPOBaHHBI Marepuas. JlaboparopHbie pabOThl MPOBOIATCS C IEIBI0 3aKPEIUICHUS
OCHOBHOTO MaTepHaliia, a TaKxKe I MPHOOpETeHUs OO0ydYarolIMMHUCS TPAKTUYSCKHX W HAy4HO-
HCCJICIOBATEIILCKUX HABBIKOB B COOTBETCTBUU C YCTAHOBIICHHBIMU KOMIIETCHIIMSIMH Kypca.

BaxnelmuM 9JTanmoM Kypca SBISETCS CaMOCTOSITElIbHAass paboTa 10  JAMCHUILIMHE.
Hcnonb3yroTest CIIeyIOIINe BUBI CAMOCTOSTEILHON padOThI CTYICHTOB:

— paboTa ¢ KOHCIIEKTOM JICKIIUH;

— MOATOTOBKA K JJAOOpaTOPHOH padoTe;

— 00paboTKa pe3ynbTaToB JIaDOpaTOPHBIX padoT;

— nouck nHpopManuy B ceTH VIHTEpHET U NIeYaTHBIX UCTOYHUKAX;

— MOATOTOBKA pedepaTa U J0KJIaa [0 HEMY ¢ KOMITBIOTEPHOM MPE3CHTAINCIH;

— IIOATrOTOBKA K cAaye 3a4€ra.

7. MaTepuaJIbHO-TEXHHYECKOE 00ecnedeHue Mo JUCHHILTHHE (MOTYJII0)

HanmeHoBaHue crienuanbHbIX OCHAaIIIEHHOCTh CTIEHUATBHBIX TOMELICHU I Ilepeuens
MOMEILEHU I JINLIEH3UOHHOT'O
IPOrPaMMHOTO
obecrieueHus
Vuebupie  ayautopun A | MeGenb: yueOHas mebens Microsoft Windows;
MPOBEICHUSI 3aHATHi | TeXHHYECKHE CPEeICTBA OOYUCHUSL: Microsoft Office
JICKIOHHOTO THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VueOHble aynuropun Uit | Mebenb: yueOHas meOenb Microsoft Windows;
MPOBEICHUS 3aHsaTHi | TeXHUYecKue CpeacTBa 00YICHUS: Microsoft Office
CEMHUHAPCKOT0 THIA, | 9KpaH, IPOEKTOP, KOMIIBIOTEP
IPYIIOBBIX M MHAWBHIYaJIbHBIX
KOHCYJIbTALIHH, TEKYILEro
KOHTPOJII W IPOMEKYTOUHOI
aTTeCTaIMu
Vuebupie  ayautopun s | MeGenb: yueOHas mebens Microsoft Windows;
MPOBEICHUSI naboparopHsix | TexHHUeCKHe CpeicTBa 00y ICHHUS: Microsoft Office
pabor (252c¢, 242c). MEPEHOCHOE MYJIBTUMETUHHOE obopynoBanue
(HOYTOYK, IPOEKTOP)

Yuebnple  ayautopum g | Kypcoasg pabora He mpeaycMOTpeHa Y4eOHBIM IJIaHOM.
KypPCOBOTO POEKTUPOBAHHUS
(BBITIOJTHEHUS] KYPCOBBIX paboT)

Jis  caMmocToATenbHOW ~ paboOThl  OOy4aromMXcs  MPEAYCMOTPEHBbl  MOMEIIEHUS,
YKOMIUIEKTOBAHHBIE CIEIUATU3UPOBAHHON MeOenblo, OCHAIICHHbIE KOMIBIOTEPHOW TEXHHKOU C
BO3MOXHOCTBIO MMOJKIIOYEHUs K ceTh «VHTepHeT» M o0ecleyeHHeM J0CTyNna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHne nmoMeneHni OCHAaIIEHHOCTh TOMEIIEHNH I CAMOCTOSATEILHOMN ITepeuens
JUTSL CAMOCTOSITENIbHON paboThI paboThl 0OyUYArOIITHXCSE JIMIIEH3HOHHOTO
00yJaroIuxcs MPOrPaMMHOTO
obecreyeHus

ITomenienne it | MeOenb: yaeOHas meOeb Microsoft Windows;
CaMOCTOSITEIILHOM pabotsl | Kommiexr CHennaaTu3upOBaHHON mebenu: | Microsoft Office
00yJaromuxcss (YUTATBHBIA 341 | KOMIBIOTEPHBIE CTOJIBI
Hayunoii OnbInoTexn)




OO6opynoBaHWe:  KOMIBIOTEPHAsT ~ TEXHHKA €
MOAKITIOYCHHEM K HH(OPMAIIMOHHO-
KOMMYHHUKAIMOHHOH ceTH «VIHTepHET» U JOCTYIOM B
JNIEKTPOHHYIO ~ MH(OPMALMOHHO-00pa30BaTeIILHYIO
cpeny oOpa3oBaTelbHOW OpraHU3aluH, BeO-KaMepsl,
KOMMYHHKAIHOHHOE obopynoBaHue,
o0ecrieynBaoIiee JOCTYI K CETH  HHTEpHET
(mpoBomHOE COCIIHEHHUE u OecripoBoIHOE
coenuHenne 1o texnonaorud Wi-Fi)

ITomemienue
CaMOCTOSTEILHOM

obygaromuxcs (aya.

401 C)

TSt
paboThI

Mebenn: yaeOHas MmeOemb

Kommnexr CIIEHUANU3UPOBaHHOM MeOenu:
KOMIBIOTEPHBIEC CTOJIBI

O6opynoBanue: KOMIIBIOTEPHAsT ~ TEXHHKa  C
MO AKJIIOUEHHUEM K HHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHOM ceT «IHTepHET» U TOCTYIIOM B
ANIEKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTEIBHYIO
cpery oOpa3oBaTebHONM OpraHu3allid, BeO-Kamepsl,
KOMMYHHKAIIHOHHOE o0bopyoBaHue,
oOecrieynBaroIee JOCTYI K CETH  HHTEPHET
(mpoBomHOE COeIMHEHNE " OecripoBoTHOE
coenuneHue 1mo texuojaoruu Wi-Fi)

Microsoft Windows;
Microsoft Office




