MWHUCTEPCTBO HAYKH U BBICILIETO OBPA30BAHMS POCCUMCKOM ®EJIEPALIMU
denepaibHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YIPEXKICHUE
BBICIIIETO 00pa30BaHUS

«KYBAHCKUU I'OCY IAPCTBEHHbBIM YHUBEPCUTET»
(DaKyJIBTeT XUMHUHU U BBICOKHUX TCXHOJIOI‘I/Iﬁ

Y TBEPKIIAIO

37 OBPAZ 6 %, o
j&%;;‘fiiﬂgﬁ?ggmp 1o yuebHoit pabore,
- o o ,:»al'-‘u‘i v'l 4 A%

f <»°ffj;.-:>; atxéfﬂay obpa3oBaHus —

‘i* < 32 212 C fe “.rv / a
VRS Ceesdil 7 _Xarypos T.A.

* & S b—*;f’

Sl ¢ 2026

PABOYAS ITIPOT'PAMMA JUCHUIIIMHBI
51.0.33 METPOJIOTHYECKHUE OCHOBBI XUMHUYECKOI'O AHAJIU3A

HarnpaBnenue nmoaroToBku 04.03.01 Xumus
HanpasnennocTs (mpoduis) aHAJIUTAYECKAsT XUMUS
®opma 06yueHus oYyHas

Kpanudukanms GakanaBp

Kpacnonap 2026



PaGouass mporpamMma JUCHMIUIAHBI «METpONOrH4ecKue OCHOBBI XMMHUYECKOIo
aHaM3a» COCTaBJ€Ha B COOTBETCTBHHM C (efepalbHbBIM TI'OCYAapCTBEHHBIM
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Tumenko E.A. noueHT kadeapbl aHAIUTHYECKON XUMHH, M
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KaHJ. XMUM. HayK

PaGouas nmporpaMMa JUCHUMIIIIMHBI «MeTponoquecKne OCHOBBI XHMMHYECKOI'O
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[Ipencenarens YMK dakynbrera becmnanos A.B. ﬂ

Penenzenr:

Bbosuna T.B., kaua. xuM. Hayk, 3aB. 1aboparopueir OOO «XUMAHAIATUK»



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ileab ocBOEHHS JUCHTUILITHHBI

Lenbto aucuuminHbl «MeETpOJIOTHYECKHE OCHOBBI XMMHUUYECKOTO AHAJIN3a» SBJISIETCA
(dbopMUpOBaHUE Y CTYJEHTOB COBPEMEHHBIX IIPEICTABICHUN O METOIaX O0eCTIeUeHUs HAJC)KHOCTH
MOJTy4aeMOW aHAJTMTHYECKON WH(OpMalu Ha OCHOBE METPOJIOTHYECKOTO OOECICUCHHS BCEX
CTaJuil aHAJTUTUYECKOTO ITHUKJIA.

1.2 3agaum AMCHMILIMHBI
OCHOBHBIMH 3a1a4aMU SIBJISIOTCS:

— 03HAKOMJICHHE CTYJICHTOB C HOPMATHUBHO-TIPABOBBIMH OCHOBAMHU METPOJIOTMYECKOTO
o0ecrnieueHns N3MEpEeHuN;

— OCBOCHHME CTYJEHTAMH METO/IOB OIIEHKH KauyeCTBa PE3YJIbTAaTOB KOJUYECTBEHHOTO
XHMUYCCKOI0 aHAIIN3a;

— U3YYCHHUE CPEJICTB U METOJ0B METPOJIOTHIECKOTO 00ECIIeUeHUs Pe3yIbTaTOB
AHATUTUYECKOTO KOHTPOJIS, CIIOCOOOB OIEHKH MOTPEITHOCTEH U3MEPEHHUN U KOHTPOJISI TOYHOCTH
pe3yNIbTaTOB U3MEPEHUH.

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

JucuumnnuHa «MeTposornyecKkue OCHOBbI XMMHUYECKOTO aHaiM3a» OTHOCUTCS K YacTH,
dbopMupyemoii yuactHukamMu oOpa3oBaTenbHbIX oTHOIEHUH bnoka 1 "{ucuummmnsl (Moaynu)"
yuebHoro 1uiaHa. B cooTBeTcTBUM ¢ paboyuM ydeOHBIM IUJIAHOM AMCLMILJIMHA U3Yy4daeTcs Ha
4 xypce. Bun mpoMexxyTOUHOM aTTecTaliu: 3a4eT.

Juctunnuna 0a3upyeTcss Ha 3HAHUSAX, YMEHHUSIX U HABBIKAX, MOJIYYCHHBIX MPU U3YYCHUH
muctuminHel «MaTtematukay. B Kypce mpociexuBaeTcsi TeCHasi CBA3b € pa3ieaMi METPOJIOTHH
B JUCIHIUTNHE «AHATUTHYECKON XUMU.

1.4 IlepeuyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne panHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroImuXxcsl CIeYIONMX KOMIIETEHIIUHI:

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 W aHATU3UpPyeT | 3HAET OCHOBHI METPOJIOTHH, OCHOBHEIC NPHEMBI 00pabOTKH
pe3ynbTaThl  XMMHUYECKHMX  OKCIIEPUMEHTOB, | MH(OpManuy ¢ IMOMOIIBIO CTATHCTHUECKHX METO/I0B

HaOJIIOJICHUH, M3MEPEHUH, a Takke Pe3ylbTaThl | yMeeT IPUMEHATDH CIEIHAIBHOE POrPaMMHOE 00eCTICUeHHE

pacyeToB CBOMCTB BELIECTB ¥ MAaTepHAIOB JUIL  OCYIIECTBIEHUS ~ METPOJIOTHYECKOH  00paboTkm

QHAIMTHYECKUX JaHHbBIX

BIIazeeT HaBbIKaMH CTaTHCTHYECKOH 00paboTkn

9KCIIEPUMEHTAIbHBIX JIAHHBIX 1 OLIEHKH MX HaJIS)KHOCTH
HOIIK-1.2. IIpennaraer UHTEPIPETALUIO | 3HAET OCHOBHBIE HCTOYHUKU BO3HHUKHOBEHUSI IOTPELIHOCTEN
pe3y/bTaToB COOCTBEHHBIX OJKCIHEPHUMEHTOB U | M3MEpPEHMH,  METOABl  BBISBICHHUS  MAaJlOBEPOSITHBIX
pacyeTHO-TEOPETUUECKUX pabot C | pe3ynbTaTOB  HM3MEPEHHH W3  CEpPUH  PE3YJIbTATOB,
UCTIONIb30BaHUEM TEOPETHIECKUX OCHOB | CTaTHCTHYECKHE METOBI CPAaBHEHHS CPEIHUX 3HAYCHUH, UX
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 NpaBUIa OKPYIJICHUsS U MPEICTaBICHUS Pe3ylbTaTOB
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-
TEOPETHUECKUX pabot XUMHYECKOH
HaMpaBJIEHHOCTU

YMEET OKPYTJISITH U MIPEACTABIATE PE3yIbTaThl COOCTBEHHBIX
9KCIIEPUMEHTAIbHBIX JaHHBIX

BIAZCET HABBIKAMH OLEHKM 3Hadamumx Iudp 1mpu
MIPOBEACHUH PacueTOB M MIPEACTABICHUU PE3yJIbTaTOB

OIIK-6. CriocoOeH mpeacTaBIsATh pe3yIbTaThl CBOSH pabOThl B YCTHOW M MUCHMEHHOW (popMe B COOTBETCTBHH C
HOpPMaMH U ITPaBUJIaMH, IPUHATHIMU B TPO(ECCHOHAIEHOM COOOLIECTBE

HOIIK-6.1. CriocoOeH mpeAcTaBisTh pe3yIbTaThl
paboTHI B BHJIE OTYETA 110 CTAHAAPTHOW (opmMe Ha
PYCCKOM sI3bIKE

3HAET TCOPETUYECKHE OCHOBBI IOJIyYCHUs AHAJIUTUYECKOU
nHpopmanmy, QopMy U  comepkaHHME TPOTOKOJIOB
WUCIBITAHUN,  COLCpPXKAHUE  METOAUKHM  BBIIOJHCHUS
HU3MEpEHUN

YMEET MNPOBOAUTHL OLICHKY IMPUEMIICMOCTU AHAJIUTUYCCKUX
XapaKTCPUCTHUK NOJYUYCHHBIX PC3YJILTATOB

BJIaICE€T HaBbIKaMU NNPUMEHCHHUA MCTPOJIOTHYCCKUX NaHHBIX
JUIL KOHTPOJIS TEXHOJOTMICCKUX TTPOLIECCOB

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

3HACT HOPMBI W TIPaBHJIAa INPEICTABICHHUS pE3yIbTaTOB
W3MEpPEHUH 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 Pacnipenesienne TPy10EMKOCTH JUCHUILIMHBI IO BHIaM padoT

OO6miass TpynoEMKOCTh JUCIHILIUHBI COCTaBIseT 2 3adeTHble eAuHUlbl (72 yaca), uX
pacripeziesieHue 1o BujaM padboT MPeICTaBICHO B TaOIHIIE

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

KonrakTHas pabora, B TOM 4HcJje: 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 TEKyIeMy 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 pabOThl U MX TPYIOEMKOCTH IO pa3jienaM AUCHUILINHBL.
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 METPOIOrUHU 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. |CTaTuCTHKa JUHEHHBIX CBS3eH 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
OO6m1ast TpyA0€MKOCTh MO TUCIUILIAHE 72

[Tpumeuanue: JI — nexnuu, 13 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopatopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

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

dopma
No Hanvenoanme Coneprxanue paznena TEKYLIETro
pasnena
KOHTPOJIS
1 2 3 4
1. |OcHoBbl MeTposiorun| OCHOBHBIE TEPMHUHBI U onipenenenus. Ousznueckas | KonTpoiapHas
BennunHa (OB) u ee coiicta. Ennnuna OB, pabota
cucreMa eauHull. lllkana n3mepenuii, TUIIBI KA.
N3mepenue, Buabl u3mepennil. KonnuectBeHHbIN
XUMUYECKUM aHAJIN3 KaK KOCBEHHOE U3MEpPEHHE.
2. DJIEMEHTHI DNEeMEHThl MaTEMaTUYECKON CTaTUCTUKH, Konrtponbhas
MaTeMaTUYECKOn HCIIOJIb3yeMbIE MPU 00pabOTKE Pe3yabTaTOB pabora
CTaTUCTHUKH, n3MepeHuil. Pe3ynbrar aHanusa Kak ciydaiHast
UCIob3yemMbie B | BenmnunHa. O1ieHNBaHNE TeHepATbHBIX TTapaMETPOB.
aHATUTUYECKOMN Pacnipenenenus ciiy4ailHbIX BETUYHH.
XUMUHU CraTtucTHYeCcKue THIOTE3bl U UX MPOBEPKA.
3navammue nupsl TpH MPOBEICHUN PACYETOB U
MIPEJICTABIICHUU PE3YIIHTATOB.

3. CTaTUCTUYECKOE MeTtos! uckitoueHus BBIOpocoB. CpaBHEHHE Konrtponbhas
OIICHUBAHUE nucnepcuil. OLeHKa TOBEPUTEIbHBIX HHTEPBAIOB pabora
PE3yIIbTaTOB BBIOOPOYHBIX XapakTepucTuK. CpaBHEHHE TBYX
M3MepeHHil CpeqHuX pe3yinbTatoB. CpaBHEHUE CPEIHETO

pe3ynbTaTa ¢ U3BECTHBIM




4. [Torpemnoctu CrnyuyaliHple IOTPEMIHOCTH XUMHUYECKOro aHann3a. | KoHTposabHas
XUMHYECKOTO CucreMaTH4ECKHE TOTPEIIHOCTH XUMUYECKOTIO pabota
aHaJn3a aHaJIM3a, UX BBIBICHUE U OIICHKA.
5. CraTtucrtuka Koppensunonnsiit ananus. OnpeneneHue KonTtponbHas
JIMHEWHBIX CBSA3€M | IapameTpoB HMpsMOM JIMHUM. [IpoBepka runoressl pabora
JIMHEHHOCTH.
6. Kontpouns Ortansl pazpaboTku u arrecrauu MBU. Konrtponbnas
pe3yJbTaTOB [Tokazarenu Tounoctu MBU. Opranu3zanus pabora
KOJINYECTBEHHOIO BHYTPEHHETO KOHTpPOJIA IToKasaresnei MBU.
XUMHUYECKOTO KoHTposb cTabUIBHOCTH METPOJIOTHUECKUX
aHaJn3a XapaKTEPUCTHK C IIOMOIIBIO KOHTPOJIbHBIX KapT.
[Ipenen onpenesneHus U npeaes oOHapyKeHUs

2.3.2 3aHsATHSA CEMHMHAPCKOT0 TUIA (IPaKTUYecKUe / CeMUHAPCKUE 3aHATHS/

JabopaTropHbie padoThl)

®dopma
HaumeHoBaHue pazzaena .
Ne (TembI) Tematuka 3ansTHii/padoT TEKYLIETO
KOHTPOJISI
1. OCHOBBI duznueckue BEINYNHBI U €IUHULBI UX JIP 1, ycTHblit
METPOJIOTUU U3MEpPEHHUs OIIpocC
2. DIeMEeHTHI OreHKa BHIa 3aKOHA PacIpe/ie/IeHus JIP 2, ycTHblid
MaTeMaTU4YECKOM pPEe3yJbTaTOB U3MEPEHUN OIIpocC
3. CTaTUCTHKH, OObHapyxeHue rpyObIX IOTPEIIHOCTEH C JIP 3, ycTHbIi
HCITOJIb3YCMBIC B MPUMEHEHUEM PA3JIUYHBIX CTATUCTUYECKUX Ompoc
AHATUTUYECKON XUMUHU KpUTEPUEB
4. Crartuctuyeckoe
Omnpenenenre BeIMUYNHBI TOBEPUTEITHHOTO .
OLICHUBAaHHE . JIP 4, ycTHbIi
MHTEpBaJia BBIOOPKH ONPEEICHNUN, TOTy4YEeHHBIX
pe3ynbTaTOB oIpoc
. B XOJI€ XUMUYECKOTr0 aHAJIN3a
U3MEpEeHU
S. HorpemrocTu Belunciienye pa3IMuHbIX BUIOB IIOIPELIIHOCTEN TP 5. vermmii
XUMHUYCCKOT0 aHAIN3A | a0CONMOTHBIX, OTHOCUTEIBHBIX U MTPUBEIEHHBIX o’ny oc
MOIPEIIHOCTEN CPEACTB U3MEPEHU I p
6. Onpenenenne napameTpoB npsiMoit muann npu | JIP 6, ycTHbIH
. MIOCTPOCHHUH I'PayHPOBOYHON 3aBUCUMOCTH U orpoc
Craructuka JMHEHHBIX .
. IIPOBEpKa €€ JIMHEHHOCTH
CcBs3e _
7. . . JIP 7, ycTHBIi
[IpoBepka runoTe3sl IMHEHHOCTH IPSIMOU JIMHUU orpoc
8. Onenka noka3zatens noBropsieMoct Mmetonuku | JIP 8, ycTHbIi
KOJMYECTBEHHOT0 XUMUYECKOT0 aHAJIN3a oTpoc
9. OreHka rmoka3zaTessi BHyTpUI1adopaTopHOi JIP 9, ycTHbIi
Kontpoins pe3ynbTaToB
MPELIM3MOHHOCTH METOIMKH KOJIMYECTBEHHOTO orpoc
KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaJIN3a
XUMHUYECKOTO aHalu3a =
10. Onenka noka3zatens npaBwIbHOCTH U TouHocTu | JIP 10, ycTHBIN
METOJIMKH KOJIMYECTBEHHOTO XUMHYECKOT0 orpoc
aHaJIM3a

[Tpumeuanue: JIP — 3ammura nabopaTopHOi pabOThI

2.3.3 IIpuMepHasi TeMaTHKA KypPCOBBIX padoT
KypcoBas pabota He mpeycMOTpeHa yueOHbBIM IIJIaHOM.



2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YaAIIHUXCS M0 TUCHHILINHE

[lepeueHs yueOHO-METOAMYECKOTO OOECTIEUeHHS JUCTUTUIHHEI 110
No Bun CPC BBITIOJTHCHUIO CAMOCTOSITEIILHON pa0OThI

1 |CamocrositensHOoe |MeToaWdecKHe  pPEKOMEHIAIMM K  OpraHu3aliil  ayJIuTOPHOH |
U3y4YeHne BHEAYAUTOPHOH (CaMOCTOSTENbHOH) pPabOTBHl CTYHEHTOB: METOJIUYECKHUE
TEOPETUUECKOT O ykazanus / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B.
MarepHuaa Jloza. — Kpacnomap: Kybanckwii roc. yu-1, 2018. - 89 c.

2 |OdopmicHue Iroriko, T.I'. Merponormueckne OCHOBBHI XHMHYECKOTO aHamm3a: y4del.-
1a00PaTOPHBIX metog. mocooue / T.I'. Ilromko, H.A. Jlomxenko, A.I'. AbakymoB, D.M.
pabort lammmosa, E.A. Tumenko. — Kpacnonap: Ky6anckuii roc. yu-1, 2025. — 135

c. ISBN 978-5-8209-2715-7.

3 [[loaroroBka K CmarynoBa, A. H. Maremarnyeckoe TUTaHUPOBAaHHE OJKCIEpPUMEHTa B
TEKyIEeMy METOAMYECKUX HCCIIEOBAHUAX aHATMTUIECKON XUMUH : YueObHoe mocodue
KOHTPOJTIO st By3oB / A. H. Cmarynosa, I'. B. Ilamkosa, JI. U. bensix. — 4-e usn.,

crep.— Cankr-IlerepOypr : Jlans, 2022. — 120 c. — ISBN 978-5-8114-9176-
6. — Pexxum nocryma: https://e.lanbook.com/book/187782.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00y4YaroIUXCs M3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMU 310poBbs (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTa,

— B (opme ayamodaiina,

— B IIeYaTHOM opMe Ha s3bIKe bpaiins.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
0o0ydJaronuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMH JIUCHUILINHBI
(Mmoxy.ns)

B mnpomecce ocBoenus maHHOW y4eOHOW AUCIUIUIMHBI HCIOJIB3YIOTCA CIEAYIOIINE
o0Opa3oBaTesbHbIE TEXHOJOTHH: ayIUTOpHas paboTa B BHUIE TPAJAULMOHHBIX (OPM: JIEKIUH U
nmabopaTOpHOM pabOTHI; CAMOCTOSITENIbHAS paboTa CTYIGHTOB. AKTHBHU3AIMHU U MHTEHCU(PHUKAITUN
MIO3HABATEJBHOTO Mpoliecca CIOCOOCTBYIOT MOJEIMPOBAHUE MPOOIEMHBIX CUTYallui, pelieHne
CUTYallMOHHBIX 3a/lad W MYJIbTHUMEIUNHBIE MpPEe3eHTAllud B JIEKIMOHHOM Kypce. B pamkax
7a00paTOPHBIX 3aHATHI MPUMEHSIOTCS HCCIeN0BaTeIbCKUE METOJIbl U METOAbl KOHKPETHBIX
cutyauuil. Jlarotcsa cuTyaloHHbIE 3a]Ja4d M0 Pa3IMYHbIM pa3jienaM JUCIUIUINHBI.

B mponecce camMoCTOSTENBHON AESITENBHOCTH CTYAEHTHl OCBAMBAIOT U aHAIU3UPYIOT
HOPMAaTUBHYIO JIOKYMEHTAIMI0 B OOJACTH METPOJIOTUU CTaHAApTH3alUU U cepTU(UKALNH,
UCTIONB3YS UIMEIOLYIOCS JIUTEPATypy U MH(DOPMAIIMOHHBIE TEXHOIOTHH.

NudopmanonHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JUCLMILIUHBI:
UCMOJb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.


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

A,Z[aHTI/IBHI)Ie O6p330BaTeJ'II>HI>Ie TEXHOJIOTHH, TPUMCHACMBIC IIPU U3YUCHUHN TUCHUIIIIMHBL
— Jd Juh € OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbA HNPCAYCMOTPCHA OpraHu3alusd
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM 3JI€KTpOHHOI>'1 IIOYTHI.

4. OueHo4YHbIe CPeACTBA 1JIsl TEKYLIero KOHTPOJIS yCIeBAeMOCTH U MPOMEKYTOYHOIH
aTrecTanuu

OneHouHble CpeAcTBAa MpenHA3HAYEHBl JJIsi KOHTPOJS W OLEHKH 00pa30BaTeNbHBIX
JOCTHXEHUI 00y4aromuxcsi, OCBOMBLIMX IPOTpaMMy y4eOHOM AUCIMIUTMHBI « MeTpoJIoruyecKre
OCHOBBI XUMHUYECKOTO aHAIN3a».

OreHOYHbIE CpPEICTBA BKIIIOYAIOT KOHTPOJIBHBIC MaTe€pHaibl IS MPOBEICHHUS TEKYIIero
KOHTpPOJIsE B (opMe TECTOBBIX 33JaHUH, PAa3HOYPOBHEBBIX 3aJaHUi U MPOMEKYTOUYHOMH
aTTecTanuu B GopMe BOIIPOCOB K 3a4ETy.

OrneHouHbIE CPEACTBA AJIi MHBAJIUIOB H JIMIl C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI
BBIOMPAIOTCS C Y4YETOM HMX HHIMBHIYAJIbHBIX Icuxoduindyeckux ocobeHHocreit. [lpu
HEOOXOJMMOCTH HHBAIHMIAM W JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBBS
IPEIOCTaBIISAETCS AOTIOIHUTEIBHOE BPEeMs /sl MOJrOTOBKM OTBeTa Ha 3adeT. [Ipu mpoBeneHun
IpoIeyphl OLEHUBAHHUA pPE3YyIbTaTOB OOyYEHUS WHBAIHMIOB M JIMI C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMHA ~ 3[IOPOBBSl  IIPEyCMAaTPUBACTCS HCIIOJIB30BAHUE TEXHUYECKHX CPEICTB,
HEOOXOJMMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMU O0coOeHHOCTsIME; [Ipn HEoOXomumocTn asist
00y4aloUMXCcs C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSl M HHBAJIWAOB IpoLEaypa
OLICHUBAHUSI PE3YJIbTATOB O0YYEHUS 10 JUCHUTUIMHE MOKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
[lpouenypa oueHUBaHUS pE3yIbTATOB OOYYEHHS WHBAIMIOB M JIMI C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 3J0POBbSI M BOCIPUSATHS
uH(pOpMaLIUH.

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLIEHOYHBIX CPEIACTB AJIsl TeKYLIeil U MPOMeKYTOYHOM aTTeCcTAlMU

Kon 1 HanmeHnoBanue HanmeHoBaHME OLIEHOYHOTO
Ne UHUKaTOpa Pe3ynbrarel 00y4eHus cpeacTaa
n/n (B COOTBETCTBHUH C II. (B cooTBeTcTBUH C 1. 1.4) Texymuii IIpomexxyrounas
1.4) KOHTPOJIb aTTecTauus
NOIIK-1.1. 3HaeT OCHOBBI METPOJOrHH, OCHOBHbIE | KoHTposbHas Bonpoc Ha
Cucrematusupyet U | mpueMbl  0o0paboTkm  wWHpopMmMammu C | pabora 3ayere
aHATTU3UPYET MOMOIIIBIO CTATUCTUYECKUX METOJIOB
pe3yIabpTaThI
XUMHYCCKUX yMeEeT IIPUMEHSTH CIICIIMATIBHOE J'[a60paT0pHaﬂ -
1 OKCIIEPUMEHTOB, MPOrpaMMHOE obecrieueHne Uit | pabota
Ha6III0IeHNI, OCYLIECTBJIEHHS METPOJIOTHYECKON
M3MEPEHUH, a TaKkKe | oOpabOTKH aHAJUTHYECKHMX JNAHHBIX
pe3yJpTaThl  pacyeTOB | praneer HaBBIKaMU cratuctudeckoit | JlabopaTopHas -
CBOMCTB  BCIIECTB U | oGpaGOTKH IKCTIEPMMEHTATBHBIX NaHHBIX U | paGoTa
MaTepuajioB OIICHKH UX HAJASKHOCTU




NOIIK-1.2. [Ipeanaraer | 3HaeT OCHOBHbIE NCTOYHUKH BO3HUKHOBEHUs | KoHTponbHas Bonpoc Ha
UHTEPIPETALUIO HOTpPEIIHOCTEN u3MepeHuii, MeTonbl | paboTa 3aueTe
pe3yabTaToOB BBISIBIICHHSI MAaJIOBEPOSATHBIX pE3yIbTaTOB
COOCTBEHHBIX U3MEpEeHUuil U3 cepuu  pPe3yJbTaToB,
SKCHEPUMEHTOB U | CTaTHCTUYECKUE METObI CpaBHEHUS
pacyeTHo- CPEIHUX 3HAYEHUN, UX JUCIEPCU
TEOPETHYECKUX PAOOT C | yMeeT OLEHMBATH MOTPEIIHOCTh u3Mepenust, | JlaboparopHas -
HCIIOJIb30BaHUEM MOKa3aTeIx Ka4ecTBa METOIUKH | paboTa
TEOPETUYECKMX  OCHOB | KOMMYECTBCHHOTO XHMHYCCKOTO AaHaJH3a,
TPaIULMOHHLIX ¥ HOBBIX | BBIABISITH MAJIOBEPOSTHBIE pPE3yIbTAaTH B
pa3zesioB XUMHIH cepun M3MEPEHUH, BBISBIISATh u
yCTaHaBINBAaTh B3aUMOCBSI3H MEXIY
rpyIIaMu JAaHHBIX
BIIaficeT HaBBIKAMHA nposeneHust | JlabopaTopHast -
BHYTPEHHEr0  KOHTpOJII  IIOKa3zarteneil | pabora
KadyecTBa METOIUKHI BBINOJIHEHUS
U3MEpEeHuN
HOIIK-1.3. 3HaeT IIpaBuJIa OKPYIJICHUS u | KonrponpHas -
DopmynupyeT MPE/ICTaBICHUS PE3YJIbTATOB XMMHUYECKOTO | paboTa
3aKJIFOYEHNS M BBIBOJBI | aHAIM3a
II0 pe3ylIbTaTaM aHalk3a | yMeeT  OKpPYIJISITh M IpeacTtaBisaTh | JlaboparopHas -
JUTEPATypPHBIX IAHHBIX, | pe3yJbTaThl COOCTBEHHBIX | paboTa
COOCTBEHHBIX 9KCIEPUMECHTAILHBIX JAHHBIX
9KCTIIEPUMCHTANIBHBIX U | BIajeeT HaBBIKAMH OLCHKH 3Hadamux mm¢p | JlabopaTopHas -
pacdeTHo- npu MPOBEICHUH pacdeToB u | pabora
TEOPETUYECKMX  PabOT | mpencTaBIEHUH PE3YIBTATOB
XUMUYECKO
HaNpaBIEHHOCTH
NOIIK-6.1. CrocobeH | 3HaeT TeopeTHYECKHe OCHOBBI moiydeHus | KoHrpomnbHas Bomnpoc Ha
MPECTABIISTh aHanmuTH4yeckoi wuHMopMarmu, ¢GopMy u | padoTa 3ayere
pe3ynbTaThl paboThl B | COJEp)KaHWE  IMPOTOKOJOB  HCIBITAHMH,
BUJIE oTyera MO | coAepKaHHWE  METOJUKH  BBIOJHEHHS
CTaHIApTHOH (opMe Ha | M3MEpPCHHU
PYCCKOM SI3bIKE yMeeT NPOBOAWUTH OIEHKY mnpuemiieMoctH | JlabopaTopnas -
AQHAJTMTHYECKUX XapaKTepuCTUK | paboTta
MOJYYCHHBIX PE3YJIbTATOB
BIIaieeT HaBbIKaMH npuMmeHeHus | Jlaboparopnas -
METPOJIOTHYECKUX JaHHBIX ISl KOHTpouss | paboTa
TEXHOJIOTHYECKHX ITPOLIECCOB
HOIIK-6.2. YuureiBaeT | 3HaeT HOPMBI W TpaBWwia mpenacraBicHus | KoHTponbHas Bormpoc Ha
TpeboBaHus Pe3yJIbTaTOB U3MEPEHNUI 1 aHAIIN3a pabora 3aqere
oubmuorpaduueckoi
KyJbTYpPbl opy | yMmeeT YUUTBIBATh TpeboBanus | JlaboparopHas -
[IPEICTaBICHUN 6ubnuorpaduyaeckoi KYJbTYpbI mpu | pabora
pe3yJbTaToB MIPEJCTABICHNUHU PE3yIbTaTOB H3MEPEHUI
UCCIIEI0BaHUH BIajeeT HaBBIKAMHU npencrasieHus | JlaboparopHas -
pe3ynIpTaTOB H3MEpPEeHHHl B KpaTkod u | paboTa

HATJBIIHOM (hopMe

TunoBbie KOHTPOJIbHBIE 3aJaAHUSI WJIM HHBbIE MAaTepHaJIbl, HE00X0AMMbIe 1JIsl OLEHKH
3HAHMH, YMEHUI, HABBIKOB M (MJIM) ONbITA JAEATEJNbHOCTH, XAPAKTEPHU3YIOIIHUX ITAMbI
(popMHpOBaHUsI KOMIIETCHIIHI B polecce 0OCBOCHNUs 00pa30BaTeIbHOI NPOrPaMMblI

Ilpumepot sapuanmos KOHMPOILHBIX PAOOM

Bapuanm 1

1.HopmanbsHOE pacnpeaeneHne cayqdailHoN BeTUYUHbI




2.3anava: Ilpu aToMHO-aOCOPOIIMOHHOM ONpPEAEICHUN KabIUsi B MPOOE TEXHUYECKOTO
AJIEKTPOJIUTA MONYy4YHsid 9 pe3ynbTatoB aHanusa, %: 3,27; 3,35; 3,28; 3,39; 3,24; 3,37; 3,33.
PaccunTtarh UX IUCHIEPCHIO CTAaHAAPTHOE OTKJIOHEHUE M KOA()(DHUIIMEHT BapHALIHH.

Bapuanm 6

1. r- pacnpenenenue

2.3amaqa:

[Tpu ananm3e paccosna monydywin 7 3HAYSHHWH cojepkaHusi Opoma, mr/am3: 23,8; 23,6;
23,2; 24,0, 24,2; 23,6; 23,7. Haiitu cpeanee apudmerndeckoe, Moy, Meauany. PaccauraTs ux
JMCTIEPCUIO CTAaHJIAPTHOE OTKJIOHEHUE U K03 puimeHT Bapuanuu

Bapuanm 8

1. B yeM COCTOMT OTJIHMYME IOHSATHH METOJ aHajau3a, METOAMKAa aHalu3a U CII0co0
aHanuza’?

2. Uto 03HauUaeT «CBEPTHIBAHKE HHPOPMALIHI?

3. Okpyraure pe3ynbTaT W3MEpeHHs ontudeckod miuotHocTH 0,345846, ecnm
MOTPEUIHOCTh U3MEPEHUs] Ha JaHHOM ydacTke Imkaibl cocraBisier 0,005 enmunun? Kakas us
OCTaBJICHHBIX IU(DP SBIIICTCSA HETOCTOBEPHON HIIM TAKOBAS B 3aITUCH PE3yJIbTaTa HE MPHUBOIATCS ?

4. TIpoBepuTh Ha BBIOPOCHI CpeIHUE PE3YIbTATHI onpeaeneHus pH B KOHTpOIbHON Tpobe

BOJIbI, MOJy4YeHHbIE B 8 maboparopusix. 3nauenus pH cocraswmm: 7,45; 7,56; 7,84; 7,64; 7,98;
7,52;7,48; 7,61.

Bapuanm 15

1. Yewm oTiimuaeTcs pe3ynbTaT aHAIHM3a OT Pe3yJIbTaTa aHAIUTUICCKOTO KOHTPOJIS?

2. YTo 03HAYaeT «CTaTUCTUYECKAas TUIIOTE3an?

3. Onpenenure, CKONBKO 3HAYANUX mMUQPp coxepxkar uucna: 564,98; 40,230; 0,00546;
5,0045; 78007, 3,99-10%; 12,05-102; 0,8060; 4000; 20800; 0,00002. Kakwue u3 1udp onpeaeneHsl
HEJI0OCTOBEPHO?

4. Tlpu ompeneneHuu (GTOPUI-MOHOB B MPUPOTHON cpele (HOTOKOIOPUMETPUIECKUM
METO/IOM MOJTYyUYEHBI CIIEAYIONINE PE3yTbTaTHI Xi (B Mr/z[M3): 1,05;1,02;1,04;0,94:;1,03; 1,06; 1,02;
1,08; 1,20; 1,04. ITpoBeputh Hanuuue rpyooi OMIMOKH B OJUEPKHYTHIX pe3yabTaTax.

3adeTHO-IK3aMEeHAIHOHHbIE MaTepuaiabl Jsi NPOMEXKYTOYHOH aTTecTaluu
(3x3ameH/3a4eT)

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

duznyeckas BEIMUMHA, €€ CBOMCTBA U BUAbl. CHcTeMa eIMHULL
I[Ixanel, TUOBI LIKAJT
W3mepenue, BUABI U3MEPEHUN.
Pesynprar aHanu3a kak ciy4daiHas BEJIUYUHA.
DyHKINN pacnpeesieHNs CIy4aliHbIX BEJIMYUH
YucnoBble XapaKTEPUCTUKH CIyYailHBIX BEJIMYMH
HopwmanbsHoe pacnpenenenue ['aycca
. Ompenenenrie MaTeMaTHUYECKOTO OKUJAHUS, MOJbI, ME/IUAHBI.
10. Mepa BocmpousBoguMocTd. OmpeneneHne W pacyeT IUCTIEPCHH, CTaHAapTHOTO
OTKJIOHEHUS
11. CranmapTHOE OTKIIOHEHHUE CPETHETO
12. CraTtuctrka Maibix BRIOOPOK. t-pactipenenenue. JloBepuTeIbHBIN HHTEPBAT
13. Ouenka rpyooro otkiioHeHus. Q-KpuTepuid
14. Ouenka rpy0o0ro oTKJIOHEHUS. M-KpUTEpUil
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15. Omnenka rpy6oro orkinonenus. Kpurepuii ['pad6ca

16. Omnenka rpy6oro otrkiionenusi. Kputepuii Pomanosckoro

17. Pacuer uucna napajuieabHbIX U3MEPEHUM

18. IlpoBepka 3HaunMocTtu rumnores. [Ipumenenue t-xpurepus

19. KonunvecTBeHHBIE XapaKTEPUCTHKH criocoOHOCTH MeToanKu KXA onpenensite Manble
COJIepKaHusl aHAJINTA.

20. Tloxa3zaTenu KauecTBa METOJUKH BBHIIIOJHEHUS U3MEPEHHH

21. Kontpons Tounoctu ¢ nomoisto CO

22. KOHTpOJb TOYHOCTH METO/IOM J0OaBOK

23. KoHTpOJb TOYHOCTH METO/I0OM 100ABOK COBMECTHO € pa30aBiIeHUEM

24. KOoHTpOJb TOYHOCTH PE3yJbTAaTOB aHAJIN3a C IPUMEHEHHEM METOAUKH CPABHEHUS

25. Kontponbnsie kaptsl [llyxapta

Kpurepun oueHuBanusi pe3yJbTaToOB 00yUYeHUs

Kpurtepun oneHuBaHus 1Mo 3a4eTy:

«3a4TeHO»: CTYJEHT BIAJEET TEOPETUYECKUMHU 3HAHUSAMHU 110 pas3fesiaM JUCLHUILIMHbI
«MeTposIorH4ecKue OCHOBbI XMMHUYECKOIO aHaJIn3a», 3HAET OCHOBHbBIC IMpPHEMBbI 00pabOTKU
MH(pOpMaLlUU C TOMOIIBI0 CTATUCTUYECKUX METO/I0B, OCHOBHBIE MCTOYHUKU BO3HUKHOBEHUS
IOTPEIIHOCTEN TNpaBUjia OKPYIJIEHUS M IPEACTABICHUS PE3yJbTaTOB XMMMUYECKOIO aHalIu3a
JIOMTYCKAeT HE3HAYUTEIbHBIC OIIMOKH; CTYICHT yMEET NpPAaBWIIBHO OIICHWBATH NPHEMIIEMOCTb
AHAINTUYECKUX XAapaKTEPUCTUK TIOIYYEHHBIX PpE3YyJIbTaTOB, WJUIIOCTPUPYET HaIAIHBIMU
IIpUMEpPaMH aIrOPUTMBbI IIPOBEACHUS BHYTPEHHEr0 KOHTPOJIA IIOKa3aTesled KayecTBa METOIUKHU
BBITIOJTHEHWSI U3MEPEHUN.

«He 3auyreHO»: MaTepuall HE YCBOEH WM YCBOEH YAaCTHYHO, CTYACHT 3aTPYIHSACTCS B
OOBSICHEHUSIX OCHOBHBIX TEPMHMHOB U OHNpeJeNeHH B 00JacTh METPOJIOTHH, IIJI0XO
OpPUEHTHUPYETCS B METO/IaX MaTEMaTHUYECKON CTaTUCTUKHU, UMEET JOBOJIBHO OrPaHUYEHHbIN 00beM
MPaKTUYECKUX 3HAHWM 110 JaHHOM IUCLUILINHE.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIISAETCS OMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpEeICTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oneHMBaHUSI PE3yJIbTaTOB OOy4YEHHMsS MHBAIUIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MpPe0CTaBlIeHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,



— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTHM
5.1. YueOHasi auTeparypa

1. CwmarynoBa, A. H. MaremaTnueckoe IUITAHUPOBAHHE OKCIIEPUMEHTA B METOJHYECKHX
WCCJICIOBAHUSX aHAIMTUYCCKON XuMuH : YueOHoe mocobue st By30B / A. H. Cmarynoga, I'. B. [1amkoga,
JI. U. benbix. — 4-e u3na., crep.— Cankr-IlerepOypr : Jlans, 2022. — 120 c. — ISBN 978-5-8114-9176-6. —
Pexxum pgoctyna: https://e.lanbook.com/book/187782.

2. Ceprees, A. I'. Merponorus, cranaapTuzanus u cepTudukanus: yaeOHUK U TPAKTHKYM
s By3oB / A.I'. Ceprees, B.B. Teperepsi. — 4-e u3zz., nepepad. u non. — Mocksa : M3gaTenscTBo
[Opaiit, 2026. — 704 ¢. — (Beicuiee oopasoBanue). — ISBN 978-5-534-16051-2. — Tekcr :
anekTpoHHbId  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/viewer/metrologiya-standartizaciya-i-sertifikaciya-589233#page/1.

5.2. llepuoanyeckasi JuTepaTypa

1. «KypHan anHanuTHdeckoit xumumn», Poccusi, Mockga.
2. «AHanmuTHKa U KOHTPOIIbY», Poccus, EkarepunOypr.

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodecCHOHATbHBbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):

1. «FOPAWT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 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 Poccniickoit
iatdopMme HaydHBIX )xypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanmpHass »ieKTpoHHass OuOnmoTeka (AOCTym K DJIEKTPOHHOW OMONHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B)_https://rusneb.ru/
8. Dmnexrponnas koymekmus 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/

agkrwnE



https://e.lanbook.com/book/187782
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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
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NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. KoncynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas naTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. HWnadopmanuronnas cuctema "EquHoe OKHO 10CTyma K oOpa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;

5. Enunas komnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHBIE Y)JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAINIMOHHBIE PeCyPChI

KyoI'Y:

1. Cpena moaynbHOrO AuHamMudeckoro ooyqenus http://moodle.kubsu.ru

2. baza y4eOHBIX ITaHOB, YUEOHO-METOINYCCKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexrtpoHHbIii apxuB qokymenToB KyoI'Y_http://docspace.kubsu.ru/

6. MeTonnueckne yKa3aHus 1Jisl 00y4aOIIUXCS 0 OCBOEHHUIO U CHHUIIIMHBI (MOTYJIs1)

[To Kypcy mHpeaycMOTPEHO NPOBEICHUE JICKIMOHHBIX 3aHATHI, Ha KOTOPBIX IaeTCsl
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA MaTepual U Pa3bsACHSIIOTCS HaUOOJIee CIIOXKHBIE METOJIbI
00paboTKH Pe3yabTaTOB XMMHUYECKUX IKCIIEPUMEHTOB. Ha 1abopaTopHBIX 3aHSATHUSAX CTYICHTHI
3aKpeIUISIOT TOJYyYEeHHBIE TEOPETUYECKUE 3HAHUS, OCBAaMBAIOT METOJbl YCTPAHEHUS TPYOBbIX
HOTPEITHOCTEH, BUIbI CPABHEHHS JIBYX CPEIHUX PE3YJIbTAaTOB, HCIOIb30BAHHE TUCIICPCHOHHOTO
¥ KOPPENSIMOHHOTO aHaIM30B. [Ipy TOATrOTOBKE K BBHIMOJHEHUIO pACYETHBIX 3aJaHUi
HEOOXO0MMO BHUMATEIIFHO M3YYUTh TEOPETUUECKHI MaTepuall MO JaHHOH Teme, TpeOOBaHUS K
00paboTke u 0hOpPMIIEHUIO PE3YyIHTATOB.

Baknel MM 3TanoM Kypca sIBJSIETCH CaMOCTOSITeIbHasi padoTa 1o AMCIUIJINHE, B
paMKax KoOTOpPOH CTYIEeHTbl OCYHIECTBJSIIOT TPOpabOTKy Y4eOHOro (TEOpEeTHUECKOro)
Marepualia, TMOATOTOBKY K TEKYIIEMY M MPOMEXKYTOYHOMY KOHTPOJIO, & TAKKE BBITOJIHSIOT
VHIMBHTyaJIbHBIC 3aJaHHs (HapUMEp, TOTOBSIT KOPOTKHE COOOILICHHU).

[Mepen pemieHreM 3aqad HEOOXOAUMO BHUMATEIBHO U3YYHTh TEOPETUUCCKUI MaTepual,
npopaboTaTh KOHCHEKT JIEKIMH, pa300paTb NpHMEpbl pelIeHus 3aaad. Pemenue 3amadq
PEKOMEHIyeTCsl HAUMHATh C HanboJIee MPOCTHIX, OJIM3KUX K UMEIOIIMMCS B 3aJAYHUKE IPUMEPaM.
He pexkomenmyercss HMCHONB30BaTh TOTOBBIE KOHEYHBIE (OPMYJBI, KOTOPHIE BBIBOIATCS B
npuMepax pelieHus 3a1a4. 3auch B TETPaIy JODKHA COAepKaTh (OPMYJIIbI U BCE BHIYUCICHHUS C
yKa3aHUEeM eAMHUI] u3MepeHus. [Ipu BBIUMCICHUSX HEOOXOAMMO oOpamiarb BHUMaHHE Ha WX
TOYHOCTb (MCMOJIb30BaHNE HY>KHOTO YHCIIa 3HAYaLUX UGP) U cCOOII0ACHNE MPAaBUIT OKPYTJICHUS.

[Ipu MOATOTOBKE K JICKIIMOHHOMY 3aHSTHIO CTY/ICHTaM PEKOMEHJTYeTCsI:

1) MpOCMOTPETH 3anKCH MPEIbIAYIIEH JEKIIMU 1 BOCCTAHOBUTH B MTAMSTH paHee
W3Y4YEHHBIN MaTepHal;

2) Gerio MpOCMOTPETh MaTepUall MPEICTOSIIEH JIEKIUH, C LENBIO JIyYIIEr0 YCBOCHUS
HOBOTO MaTepuania,

3) caMOCTOSITENBHO MPOPadOTaTh OTIEIBHBIE (PPArMEHTHI TEMBI MPOILIOHN JEKIUHU, €CIN
3TO HEOOXOIUMO.
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[Tpu KOHCTIEKTHPOBAHUH JICKIIMOHHOTO MaTepHaia CTyJACHTaM HY)KHO CTPEMHUTHCS
KpaTKO, CXEMaTHYHO, MTOCIIEA0BATEIHHO U JIOTHYHO (PUKCUPOBATH OCHOBHBIC MTOJIOKEHUS,
BBIBOJIbI, 0000IIICHHS U (OPMYJIMPOBKH, HE MBITASICh 3AIMCATh BECh MIPEIOIaBAMbIil MaTepUall
CJIOBO B CJIOBO.

[Ipu OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHJIYETCS:

1) BHUMATEIILHO U3YYUTh MaTEpUaI IPEACTOSIIEH pabOThl M COCTABUTH IUIAH €€
BBITTOJIHEHYS,

2) yIenuTh MOBHIIICHHOS BHUMAHHUE YKCIIEPUMEHTATHLHBIM OCOOCHHOCTSIM TIPECTOSIICH
paboTHI (KCTIOJIB3yeMOMY 000PYIOBaHUIO, & TAK)KE TEXHUKE PaOOTHI C HUM);

BrimonsaTe naboparopHyto paboTy He0OXOIMMO aKKypaTHO U MOCIIEI0BATEIBHO,
OTpaskasi BCe €€ OCHOBHBIC ATAITbI B JJA00OPaTOPHOM XKypHaie. Il yCIenHOW 3aluThI
1ab0opaTopHOH pabOThl HEOOXOIUMO TIIATEIBHO U3yYUTh JICKIIMOHHBINA U, €CITU 3TO
HE00XO0IMMO, JIOTIOJTHUTEIIbHBIA TEOPETUUICCKUN MaTepHal Mo TeMe paboThl, a TAK)KE MPABUIBHO
3aI0JIHUTH Ja0OPATOPHBIH KypHAJ, CAETIaB BCe HEOOXOAUMBIE PacYeThl U CHOPMYITHPOBAB
BBIBOJIBI 110 TIPOJICJIAHHON padoTe.

B ocBoeHHMH TUCHMITIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

[To xypcy mpeaycMOTpPEHO IpPOBEACHUE JIEKIIMOHHBIX 3aHATHH, HAa KOTOPBIX HAaeTCs
OCHOBHOHM CHUCTEMaTH3UpPOBaHHbIM Marepuain. JlabopaTtopHble paboOTBl NMPOBOAATCS C LEJIbIO
3aKpeIUIeHUs] OCHOBHOTO MaTepHaa, a TakxKe Uil IpuoOpeTeHus 00yJaroIMMUCS TPAKTHIECKUX
U Hay4yHO-UCCJIEI0BATEIbCKUX HABBIKOB B COOTBETCTBUU C YCTAHOBJIEHHBIMHU KOMIIETECHIMSIMU
Kypca.

BaxnelmmM 5sTanoM Kypca SBISETCS CaMOCTOsATENbHas paboTa MO JUCIMILIMHE.
W crionp3yroTes Cleayrone BUAbl CaMOCTOATEIBHON paboThI CTYIEHTOB:

— paboTa ¢ KOHCIIEKTOM JIEKIIUH;

— TIOJITOTOBKA K JTabopaTopHO# paboTe;

— 00paboTKa pe3yabTaToB JabOpaTOPHBIX PadoT;

— MoucK nHpopMaIyu B ceTd THTEpHET U MeYaTHBIX HCTOYHUKAX;

— MOATOTOBKA pedepaTa U AOKIA/Ia 10 HEMY ¢ KOMITBIOTEPHOM Mpe3eHTaluel;

— IIOATrOTOBKA K cAaye 3a4éra.

7. MaTtepuajibHO-TEXHHYECKOE o0ecreyeHne no JMCUUILIHHE (MOAYJII0)

HaumeHoBaHue crienuaabHbIX OCHaIIIEHHOCTh CIIEITUANTBHBIX TIOMEIICHNN ITepeuens
MOMeIeHU ! JINLIIEH3UOHHOTO
MPOTPaMMHOTO
obecrieueHus
VYueOuple  ayauropud Ui | Mebenb: yueOHas Mebeb Microsoft Windows;
MIPOBECHNUS 3aHsATHH | TexHu4yeckue cpeacTBa 00ydIeHUs: Microsoft Office
JICKLIHOHHOT'O THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VuebOHble aymutopun  aus | MeOens: yueOHas MeOeb Microsoft Windows;
MIPOBECHNUS 3aHsATHH | TexHu4yeckue cpeacTBa 00ydeHUs: Microsoft Office
CEMHUHAPCKOT0 THIA, | 3KpaH, IPOEKTOP, KOMITBIOTEP
IPYIIOBBIX U WHIUBHUYAIbHBIX
KOHCYJIbTAI[HH, TEKYIIEero
KOHTPOJISI M TPOMEXYTOUHOU
aTTecTaIun
VYueOuple  ayauropud Ui | Mebenb: yueOHas Mebeb Microsoft Windows;
MPOBEICHUSI naboparopHsix | TexXHHYECKHe CpeIcTBa 00y ICHHUS: Microsoft Office
pabor (252c¢, 242c¢).




MEPEHOCHOE  MYJIbTUMEIUIHOE  000pyIOBaHUE
(HOYTOYK, IPOEKTOP)

KypcoBas paboTa He npeycMOTpeHa y4eOHbIM IJIaHOM.

VYueOHble  ayauropud Ui
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Jdns  camocTosTenbHOW — paboThl  OOYdYalOUMIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOesbl0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOMN C
BO3MOYKHOCTBIO MOJIKIIIOUEHUS K ceTu «VHTepHEeT» M 00ecreYeHneM JOCTyIa B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMMYHHKAIMOHHOH ceTH «VIHTepHeT» U JOCTYIOM B
ANEKTPOHHYIO  WH(OPMAIIMOHHO-00pa30BaTEIBHYIO
cpemy o0Opa3oBaTelbHON OpPraHU3aliy, BeG-KaMepsbl,
KOMMYHHKAIIHOHHOE 00opy0BaHue,
obecrieunBaroiiee  JOCTYI K CETH  HHTEPHET
(mpoBoaHOE COETMHEHHE U GecripoBoiHOE
coemunenune no texuonorun Wi-Fi)

HaumenoBanue nomeleHui OcHaIIeHHOCTh IOMEIEHUH JJI CaMOCTOSTEIbHOM Ilepeuens
JUISL CAMOCTOSITENIEHON paboThI paboThl 0OyUarOIMXCS JIMLIEH3HOHHOTO
oOyyJaromuxcs POrpaMMHOTO
obecrieueHus
[Momemenne st | MeGenb: yueOHast MmeOenb Microsoft Windows;
CaMOCTOSITENILHOM pabotsl | Kommiekr CHEIUATU3UPOBAHHOM mebenu: | Microsoft Office
o0ydJaronuxcsi (YUTAIBHBIA 321 | KOMIIBIOTEPHBIE CTOJIBI
Hayunoit OnbmmoTexn) ObopynoBanue: KOMIBIOTEpHAasE  TEXHUKa  C
HOAKITIOYECHHEM K nH(POPMaLMOHHO-

Tlomenienne
CaMOCTOSATEILHOMI
oOygaromuxcs (aya.
401 C)

IS
paboThI

Meb6enb: yuyeOHast MmeOenb

Kommnexr CIIEUATU3UPOBAHHOM
KOMIBIOTEPHBIC CTOJIBI
O6opynoBaHue:  KOMIIBIOTEpPHAss  TEXHHKAa  C
MOIKITFOUCHIEM K HHPOPMALMOHHO-
KOMMYHHUKAIIHOHHOH ceT «IHTepHEeT» U TOCTYIIOM B
9JeKTPOHHYI0  MH(POPMAIMOHHO-00pa30BaTEIHHYIO
cpeny oOpa3oBaTeIbHONM OpraHU3aliu, BeO-KamMephl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrieunBaoiee JOCTYyll K CETH  HMHTEpPHET
(mpoBoaHOE COETMHEHHE U GecripoBoiHOE
coemunenne no texuonorun Wi-Fi)

Mebenu:

Microsoft Windows;
Microsoft Office




