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1 Heau u 3a7a4u M3y4eHUsl JUCUHUILIMHBI (MOTYJIs1)

1.1 Ilessb 0OCBOCHUSI AUCHUNIMHBI

Henpto nucuumivabl «MeTpOJIOTHYECKHE OCHOBBI XMMHMUECKOIO aHAJIU3a» SBIISICTCS
dbopMHUpOBaHHE Yy CTYACHTOB COBPEMEHHBIX TMPEACTABICHUH O MeToJax o0OecreYeHHUs
HAJCKHOCTH TIOJMy4aeMOW aHaJIUTHYECKOW WHPOpMAIMM Ha OCHOBE METPOJIOTHYECKOTO
oOecreueHns BCeX CTaIui aHATMTUICCKOTO ITUKJIA.

1.2 3amaum AUCHUNIMHBI
OCHOBHBIMH 33JTa9aMH SIBIISTFOTCS:

— O3HAKOMJICHHUE CTY/ICHTOB C HOPMATHBHO-TIPABOBEIMU OCHOBAMH METPOJIOTHICCKOTO
o0ecrieyeHns N3MEPEHUH;

— OCBOCHHE CTYJCHTaMHU METOJIOB OIIEHKH Ka4eCTBa PE3YJIbTaTOB KOJINYECTBEHHOTO
XUMHYECKOTO aHAIN3a,

— U3YYEHHE CPEJICTB U METOJIOB METPOJIOTUUYECKOTO 00ECTICUCHHsSI pe3yIbTaTOB
AQHATUTUICCKOTO KOHTPOJISI, CIIOCOOOB OIEHKU MOTPENTHOCTEH U3MEPEHUI U KOHTPOJISI TOYHOCTH
pe3yJAbTaTOB U3MEPEHUM.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

HucuunnuHa «MeTpoJioTHYeCKHe OCHOBbI XHMHUYECKOTO aHalli3a» OTHOCUTCS K
obs3arenpHOM yactu brnoka 1 "ducuummunasl (Moaynu)" ydeOHoro riaHa. B cooTBercTBUU €
pabounM y4eOHBIM IUTAHOM IUCIMIDIMHA HW3ydaeTcs Ha 3 Kypce. Bua mpoMexyTodHO#
aTTecTalluu: 3a4erT.

JucuunnuHa 0a3upyeTcsl Ha 3HaHUAX, YMEHHUSAX U HaBBIKAX, MOJYYEHHBIX NPU U3yYEHUH
mucuuIuimHel «Marematnka». B Kypce nmpocneknBaercst TeCHasl CBA3b C pas3zeaaMu METPOJIOTHU
B JUCLUIUINHE «AHATUTHYECKON XUMHUN».

1.4 TlepeueHb NJAHMPYEMBIX Pe3yJbLTATOB OOyUeHHsI MO AUCHUIJIMHE (MOIYJII0),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJbTATAMHM 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMBbl

N3yuenne paHHOW y4yeOHOW MUCHMIUIMHBI HAmpaBiIeHO Ha (QOpMUpPOBAHUE Y
oOyuaronmxcs CIeayoNX KOMIETEHITI:

Kox 1 HanMeHoOBaHMe HHIUKATOPA Pe3ynbTaTel 00ydeHus 0 TUCIUILUIHHE
JIOCTIDKEHUS KOMIIETEHIINHT

-1. Co H aHAJIM3UPOBATh, HMHTEPIPETHPOBATH U aTh JIBTATHl DKCIIEPHUMEHTAIBHBIX H
OIIK-1. CmocobeH aHAIM3UPOBA epIIPETUPOBA 00001 e3 a JKCITE eHTa.
pacyeTHO-TEOPETHYECKUX PA0OT XMMHUUYECKOI HANPaBIECHHOCTH

NOIIK-1.1. Cucrematu3upyer ¥ aHaJIU3UPyeT | 3HAET OCHOBHI METPOJIOTHH, OCHOBHBIEC NPHEMBI 00pabOTKH
pe3ynabTaThl  XMMHYECKHX  OKCIEPHMEHTOB, | MH()OPMAIMH C IIOMOIIBI0 CTATHCTUIECKUX METO/IOB
HaOJIIOIeHUH, M3MEpEHUH, a TakkKe pe3ylbTaThl | yMeeT IPUMEHATD CIIEIHATBHOE TIPOrPpaMMHOE ObeceTeHre

pacdeToB CBOMCTB BEIIECTB U MAaTEPHAJIOB JUIE  OCYILECTBJICHHS  METPOJIOTHYECKOil  00paboTku

AQHAINTHYECKUX JTAHHBIX

BJIAJIEET HaBBIKAMHA CTAaTAUCTHYECKON 00paboTKn

9KCIIEPHMEHTAJIBHBIX JAHHBIX M OLCHKH MX HaJISKHOCTH
HOIIK-1.2. [Ipemmaraer HWHTEPIPETANNIO | 3HAET OCHOBHBIC UCTOYHUKH BO3HIUKHOBEHHUS IIOTPEITHOCTEH
pe3yabTaTOB COOCTBEHHBIX OKCIEPHUMEHTOB M | M3MEPEHHH,  METOObl  BBIABICHHS  MaJlOBEPOSTHBIX
pacyeTHO-TEOPETUIECKUX pabot C | pe3ylpTaTOB  M3MEPEHHHl M3  CepuM  pe3yNIbTaTOB,
HCIIONB30BaHHEM TEOPETHYECKUX OCHOB | CTaTUCTHYECKHE METOIBI CPaBHEHHS CPEJHUX 3HAYCHUH, UX
TPaJANIMOHHBIX U HOBBIX Pa3esiOB XUMUH JHCTIEPCHI

YMECT OLCHMUBATH IIOIPECIMHOCTE HU3MEPEHHUA, I10Ka3aTEIN
Ka4decTBa METOOUKH KOJIHYECCTBCHHOI'O XUMHUYCCKOI'O
AaHaJIn3a, BBIABJIATE MaJIOBEPOATHBIE PE3YIBTATBI B CEPUA
I/ISMCpCHI/II‘/JI, BBIABJISITE W YCTAaHABJIMBATH B3aMMOCBSA3U
MCKAY rpynnaMi JaHHBIX

BJIaACCT HABBIKAMHW MPOBCIACHUSA BHYTPCHHCTO KOHTPOJIA
MOKa3aTeNeil KauecTBa MCTOAW KU BBITTOJTHCHUA I/IBMCPCHI/Iﬁ

NOIIK-1.3.  ®opMmynaupyer  3aKiIOYeHHsS | | 3HACT MPAaBMIA OKPYIJICHUS M TPE/ICTABICHHUS PE3yIbTAaTOB
BBIBOJIBI IO PE3YNIbTaTaM aHAIH3a JINTEPATYPHBIX | XMMHUYECKOTO aHAJIM3a
JIAHHBIX, COOCTBEHHBIX AKCIIEPHMEHTANILHBIX M | yMeeT OKPYIJISITh M MPECTABIIATh Pe3yIbTaThl COOCTBEHHBIX




KOZ[ 1 HAUMCHOBAHUEC MHAMUKATOPA
JOCTHXXKCHUA KOMIICTCHIIUNU

Pe3yfILTaTLI 06y‘IeHI/I$[ 10 JUCHUITTIMHEC

PACYCTHO-TCOPETUICCKUX pa60T XAMIYECKON

HaIlpaBJICHHOCTU

OKCIICPUMCHTAJIbHBIX JAHHBIX

BJIaJACCT HaBbIKaMH  OLCHKH  3HadallluxX HI/I(l)p
IMPOBCACHUM PaCUCTOB U MPECACTABJIICHUN PE3YJILTATOB

pu

OIIK-6. CrocoOeH MpencTaBiIsATh PEe3yNbTaThl MPOGECCHOHANBLHON JEATEIILHOCTH B YCTHOW WM TNHCHMCHHOM
(hopMe B COOTBETCTBHY C HOPMaMH U MPABHJIAMH, TIPUHATHIMU B TIPO()ECCHOHATLHOM COOOIIECTBE

NOIIK-6.1. CriocobeH npeacTaBisiTh pe3ynbTaThl
paboTHI B BUJIE OTYETA 110 CTAHAAPTHOHN (opMme Ha
PYCCKOM S3BIKE

3HACT TCOPECTHUCCKHUEC OCHOBLI IMOJJYYCHHA AHAJITUTHYICCKOMN

nadopmanmn, QopMmy U  coumepKaHHE IPOTOKOJIOB
WCTIBITAHWH,  COJEp)KaHWE  METOAWKU  BBITIOIHEHUS
U3MEepEeHuil

YMEET MNPOBOAUTH OLICHKY IMPUEMJIIEMOCTU aHAJIUTUYCCKUX
XapPAKTCPUCTHK MOJTYYCHHBIX PE3YJILTATOB

BJIaACCT HAaBbIKAMH NPUMCHCHUA MCTPOJIOTMYCCKUX NaHHBIX
JJIA KOHTPOJISI TEXHOJOTHYCCKUX IMTPOIECCOB

HOIIK-6.2. VYyureiBaer TpeOoBaHUs
6ubnrorpaduueckoi KYJBTYPBI pu
IpeNCTaBICHUN PE3yIbTaTOB UCCIIEIOBAaHUH

3Ha€T HOPMbI M TIpaBMUJa IMPEICTABICHUS PE3yIbTaTOB
HU3MEpeHuil U aHamu3a

yMeeT  y4yuThIBaThb  TpeOoBaHus  OuOmmorpaduueckon
KYJbTYPBI TIPH NPE/ICTABICHUH PE3YJIbTATOB N3MEPEHHIH

BJIajIceT HaBBIKAMU MPEICTABICHHUS PE3YIbTATOB U3MEPEHUit
B KpaTKOHM M HATJISAHON (hopme

2. CTpyKTYypa M colep:KaHue JUCHUILIMHBI

2.1 Pacnipenesienne TPyaA0€MKOCTH IMCIUILIMHBI 110 BHAaM padoT

OObmas TpyA0EMKOCTh AMCHUIIMHBI cocTaBisieT 4 3aueTHble equHuIbl (144 yaca), ux
pacmpeeneHre mo BujaaM paboT mpeicTaBlIeHo B TabIuIe

dopma 00yueHus
Bun padot Beero > OqHa};Iq
4acoB
6 cemecTp (J4achl)

KonrakTHasi pabora, B TOM yHcJe: 70,2 70,2
AyIUTOpHBIE 3aHATHS (BCEro):
3aHATHS JEKIIMOHHOTO TUTIA 34 34
JlaGopaTopHbIe 3aHITHS 34 34
[TpakTuyeckue 3aHsATHS - -
CeMUHapCKUE 3aHITHS - -
HNuas koHTaKTHas1 padora:
KonTtposas camoctosarensHoii padbotsl (KCP) 2 2
ITpomexyrounas arrecranus (MKP) 0,2 0,2
CamocTrosiTesibHasi padoTa, B TOM YHCJI€: 73,8 73,8
Odopmnenue 1abopatopHbIX pabOT 20 20
CamocTosITeIbHOE U3YUECHHE TEOPETHUECKOTO 20 20
MaTepuala
BrinosHeHue MHIMBUYANbHBIX 331aHUN (TIOJITOTOBKA 20 20
coobmieHui, pedeparos, mpe3eHTALIN)
[loaroroBka K TEKyIeMy KOHTPOJIIO 13,8 13,8
KonTpoJis: = =
IToaroToBka K 3K3aMeHy - -
Oomas gac. 144 144
TPYA0EMKOCTL | B TOM YHCJIe KOHTAKTHas padora 70,2 70,2

3a4. e/l 4 4




2.2 Copepaxanue M CUMIIIMHBI
Pacnipenenenne Bu1oB yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3zesiaM JAUCLHHUIIINHBI.
Paznienel (TeMbl) AMCHUIUIMHBL, U3y4aeMble B 6 cemecTpe (ouHast popma 0OydeHus)

KonmuectBO yacos
Ne HaumeHnoBaHue pa3nienos (Tem) AymuTopHas Breayuro-
Bcero paboTta pHas paboTta
J | II3 JIP CPC
1. |OcHOBbI MeTpOJIOTHU 16 4 - 4 8
5 DeMEHTE MAaTEMATHIECKOM CTaUTI/ICTI/IKI/I, 29 4 i 6 12
WCIOJIb3YeMbIC B aHATUTHYECKON XUMUU
3 CraTtucTuueckoe oueHI/IjsaHHe 30 10 i 4 16
pe3yabTaTOB U3MEPEHU I
4.  |TlorpenrHOCTH XMMHUYECKOTO aHAIH3a 218 | 4 - 4 13,8
5. |CrarucTuka JUHEHHBIX CBI3EN 24 6 - 6 12
6. KOHTpOJIb pe3ynbTaToB KOJIMYECTBEHHOTO 28 6 i 10 12
XUMHYECKOr0 aHAIN3a
HUmoeo no pazoenram oucyuniumwl. 141,8| 34 - 34 73,8
KonTposns camoctosarensHoii padotsl (KCP) 2
IIpomexyrounas arrecrauus (UKP) 0,2
OO6mrast TpyA0€MKOCTh TIO TUCIUILIINHE 144

[Ipumeuanue: JI — nexnuu, 13 — npaktudeckue 3anatusi / cemuHapsl, JIP — maGopaTtopHsbie
3ansTus, CPC — camocrosrensHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3aesioB (TeM) TMCUUTLTHHBI
2.3.1 3ausaTHAa JeKINOHHOI0 THIIA

dopma
Ne Haumerosanue Conepxxanue paszzaena TEKYLIETro
paznena
KOHTPOJIS
1 2 3 4
1. |OcuHoBsl MeTposiorur| OcHOBHbIE TepMUHBI U ompeneienus. Puznyeckas | KoHTposbHas
BenuuuHa (OB) u ee cpoiicTBa. Enunuia OB, paborta
cuctema equnull. lllkana namepeHuil, TUIIBI KA.
N3mepenue, Buabpl namepenuil. KonvuecTBeHHbIN
XMUMHYECKUN aHAJIN3 KaK KOCBEHHOE U3MEpEHUeE.
2. DNeMeHThI DneMEeHThl MaTeMaTUYECKON CTaTUCTHKHY, KonTpombHas
MaTeMaTH4eCKOn UCIOJIb3yeMble TpU 00paboTKe pe3yIbTaToOB pabota
CTaTHCTHUKH, u3MepeHuil. Pesynbrar ananusa Kak ciydaiiHas
ucrnoisib3yembie B | BenuunHa. OlleHNBaHNE TeHEPAIbHBIX [TapaMeTPOB.
aQHAJIUTUYECKOM Pacripenenenust cmyyailHbIX BEJIMYHH.
XUMHH CraTucTrudeckue TUNoTe3bl U UX MpOBEpKa.
3navammue nudpsl MpU NPOBEACHUU PACUETOB U
PEJICTABICHUN PE3YIbTATOB.

3. Craructaueckoe Mertop! uckitoueHus: BEIOpocoB. CpaBHEHHE KonTpompHas
OIICHUBAHHE qucnepcuil. OneHka T0BEpUTENbHBIX HHTEPBAJIOB paboTta
PE3yIIbTATOB BBIOOPOYHBIX XapakTepucTUK. CpaBHEHHE IBYX
M3MepeHHil CpenHUX pe3ynbTaToB. CpaBHEHUE CPETHETO

pe3ynbTaTa ¢ H3BECTHBIM

4. [TorpemnocTH CrnyyaiiHble TOTPENIHOCTH XUMHUYECKOTo aHanu3a. | KoHTponbHas
XUMHUYECKOTO CucremaTnieckue NOrpeurHOCTH XUMHAYECKOTO paborta

aHaJM3a aHaJIN3a, UX BBISIBICHUE U OIICHKA.




o. CratucTuka Koppensuuonnsiii ananus. Onpenenenue KontponsHas
JIMHEHHBIX CBSA3€M | IapamMeTpoB IpsMou auHuu. IIpoBepka runoresst pabora
JIMHEHHOCTH.
6. Kontpoas Oransl pa3pabotku u arrectauuu MBU. KoHnTposbHast
pe3yJIbTaToB [Tokazarenu Tounoctu MBU. Opranuzanust pabota
KOJINYECTBEHHOI'O BHYTPEHHETO KOHTpOJIA Nokaszarenein MBU.
XUMHUYECKOTO KoHTposab cTabMiIbHOCTH METPOJIOTHYECKUX
aHanu3a XapaKTEPUCTHK C MIOMOIIBIO KOHTPOJIbHBIX KapT.
IIpenen onpenenenus u npeaen 0OHapyKEHUs

2.3.2 3aHATHA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / cCeMUHAPCKUe 3aHATHS/
JadopaTopHbie padoThl)

dopma
HaumenoBanue paszzaena N
Ne (TembI) Tematuka 3aHsATHII/paboT TEKYLIETrO
KOHTPOJIS
1 OCHOBBEI dusnyeckue BeIUYUHBI U €IUHUIBI UX JIP 1, ycTHbIit
METPOJIOTUHU U3MEPEHUS O1poc
2. DJIeMEHTHI OrieHKa BH/Ia 3aKOHA PacIpeIeeHus JIP 2, ycTHbIi
MaTeMaTU4eCKON pe3yJIbTaTOB U3MEPECHUI OIpoc
3. CTaTHCTHKH, Oo6HapyxeHue rpyobIX MOTpeHoCTeN ¢ JIP 3, ycTHbIN
HCIIOJIB3YEMBIC B IIPUMEHEHHUEM PA3JINYHBIX CTATUCTUYECKUX OIIpoC
AHATTUTUIECKON XUMUH KpUTEPHUEB
4. Cratuctuueckoe
Omnpenenenre BETUYUHBI T0BEPUTETHLHOTO .
OIlCHUBaHUE . JIP 4, ycTHbII
MHTEpBaJia BEIOOPKH ONPECIIEHUH, MOTYyYEHHbIX
pe3yIbTaToB ompoc
9 B XOJI€ XUMUYECKOTO aHaI13a
U3MepeHuit
S. HorpeurHocTu Brruncnenue pa3ianyHbIX BUAOB MOIPEIIHOCTEN TIP 5. verHbit
XUMHUYCCKOTO aHAIN3a | aGCOIOTHBIX, OTHOCUTEIIBHBIX U MMPUBEIEHHBIX o’nyoc
MOTPEITHOCTEN CPEACTB U3MEPECHUI p
6. Onpexnenenue mapaMmeTpoB npsamoit aunuu ripu | JIP 6, ycTHbIi
. MIOCTPOEHUHU I'PATYHPOBOYHOM 3aBUCUMOCTHU U o1poc
CraTucTHka JIMHEHHBIX .
. IIPOBEPKA €€ JIMHEHHOCTH
CBsI3ei =
7. . . JIP 7, ycTHbIi
[TpoBepka rumnoTe3bl TUHEHHOCTH NPSAMOI IMHUU
0mpocC
8. Onenka nokasarens noBropsemoctu Mmeroauku | JIP 8, ycTHbii
KOJIMYECTBEHHOTO XMMHUYECKOTr0 aHAIN3a 0OTpoC
9. OrneHKa moKasartelisi BHyTpHJIa00paTOpHOM JIP 9, ycTHbIi
Kontpons pe3ynbTaToB H yIp patop Y
MPELU3UOHHOCTH METOIMKH KOJTMYECTBEHHOTO oTpoc
KOJIMYE€CTBEHHOTO
XHUMHYECKOTO aHaIn3a
XMUMHYECKOTO aHaIH13a =
10. Onenka nokasarens npaBuibHOCTH 1 TouHocTH | JIP 10, ycTHbIi
METOJUKH KOJMYECTBEHHOTO XUMHYECKOTO ompoc
aHajIn3a

[Tpumeuanue: JIP — 3amura nmabopatopHoii paboTh
2.3.3 IIlpumepHas TeMATHKA KyPCOBBIX padoT

KypcoBas paboTa He npexycMOTpeHa y4eOHbIM MJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 00eceyeHusl AJIsl CAMOCTOATEIbHOH PadoThl
o0yyamuxcst Mo JUCHHUILINHE



[MepeyeHb yueOHO-METOANYECKOTr0 00SCIICUeHHUS TUCIUTITHHBI 10
No Bunx CPC BBITIOJTHEHUIO CaMOCTOSTEIBHON pa0oThI

1 |CamoctositensHOe |MeToandeckue peKOMEHIANU K OpraHU3alliy ayIUTOPHOH U BHEAYTUTOPHOI
HA3y4YeHUe (caMmocTOsTENHHOM) PabOTHI CTYACHTOB: MeToAM4YecKure ykazanus / coct. T.IL
TEOPETHUYECKOTO Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jloza. — Kpacrnonap:
Marepuaia Ky6anckuii roc. yu-1, 2018. - 89 c.

2 |Odopmienue Tumenko, E.A. Merponorusi, craHaapTA3anus ¢ HOATBEPXKICHUE
J1a00PaTOPHBIX COOTBETCTBUS: MeTpojiorus: yded.-meroa. mocodue / E.A. Tumenko, H.A.
pabot Homxenko, H.A. Anmactsn. — Kpacnogap: Ky6anckuii roc. yH-T, 2020. — 107

3 |IloaroroBka x c. ISBN 978-5-8209-1857-5.

TEKyLIEMY CmarynoBa, A.H. Maremaruuyeckoe IUIaHHPOBAHUE SKCIIEPUMEHTA B

KOHTPOJIIO METOJANYECKUX HCCIEA0BAHNUAX AHAIUTUYECKON XUMHUU [DIEKTPOHHBIN
pecypc] : yuebnoe nocobue / A.H. Cmarynona, I'.B. Ilamkosa, JI.W.
Benbix. — Dnekrpon. man. — Cankr-IlerepOypr : Jlans, 2018. — 120
c. — Pesxxum noctyma: https://e.lanbook.com/book/98248.

Y4eOHO-METOMYECKHUE MaTepUualbl IS CaMOCTOSTEIbHONH pabOThl OOYyJaronuxcs W3
9KCIIa MHBAIHJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370p0oBbst (OB3) mpenocTaBisiroTcst
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM HX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

—B MI€YaTHOM (popMe YBEIHMUEHHBIM IIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina,

— B ITe4aTHOU opMe Ha s3bike bpaiins.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIeYaTHOM opme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

— B popme aynuodaiina.

JlaHHBIN TepedYeHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

3. OOpa3oBaTejibHbIE TEXHOJOTHMH, NPHUMEHsieMble MPH OCBOEHHH JIUCHMIIIMHBI
(MoxyJis)

B mpomecce ocBoeHuss AaHHON Y4eOHOUM IUCHHIUIMHBI HCIOJB3YIOTCS CIEAYIOIUe
oOpa3oBaTelibHbIE TEXHOJIOTUU: ayIuTOopHas paboTa B BUIEC TPAJUIMOHHBIX (HOPM: JIEKLIHUU U
naboparopHoit paboOThl; caMOCTOATENIbHas paboTa CTYIEHTOB. AKTHBH3aIlUd U
MHTEHCU(HUKAIMU TO3HABATEILHOTO Ipoliecca CIOCOOCTBYIOT MOJECIUPOBAHHUE MPOOIEMHBIX
CUTYallMi, pEelIeHHe CUTYallMOHHBIX 33Ja4 U MYJIbTUMEIUNHBIE MPE3EHTAUUU B JIEKIIMOHHOM
Kypce. B pamkax nmabopaTOpHBIX 3aHATUN PUMEHSIFOTCS UCCIIEOBATENIbCKUE METOBI U METO/IbI
KOHKPETHBIX CUTyalui. /latoTca cuTyalmoHHBIE 33/1a4U 110 PA3IMYHbIM pa3jenaM JUCHUIIINHBL.

B mporecce caMOCTOSTENBHOM AESATENBHOCTH CTYACHTHl OCBAaWBAIOT WU AHAIM3UPYIOT
HOPMAaTUBHYIO JOKYMEHTAIMI0 B OONACTH METPOJIOTUM CTaHAApTH3aluu M cepTU(dUKAINH,
WCIOJIb3YS UMEIONIYIOCS TUTepaTypy U HHGOPMAaIMOHHBIE TEXHOJIOTHH.

NudopmanrionHble  TEXHOJIOTUH, TPUMEHSEMbIE TPH U3YYCHUU  JUCIMUILTUHBI:
HCITOJIb30BaHNE UH(OPMAITMOHHBIX pecypcos, JOCTYIHBIX B UH(OPMAIIMOHHO -
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.


https://e.lanbook.com/book/98248

AnantuBHBIE 00pa30BaTEeNbHBIC TEXHOIOTUH, IPUMEHSAEMBIC TTPU U3YYCHUU JAUCIUTLINHBI
— JUIi JUL C OlPaHWYEHHBIMM BO3MOXKHOCTSIMHU 3J0pPOBbS IIPELYCMOTPEHA OpraHU3aLUs
KOHCYJIBTAlIUM C UCIIOJIb30BAaHUEM IEKTPOHHOM IOYTHI.

4, OIIeHO'leIe CpeacTBa Jisl TEKYIIEro KOHTPOJIA YCII€EBAEMOCTH U l'lpOMe)KyTO‘lHOﬁ
arrecranmu

OneHovHble CpeACTBAa MpenHAa3HAYEHBI JJISI KOHTPOJS M OHEHKH 0O0pa30BaTEebHBIX
JOCTUKEHUU oOyuaromuxcs, OCBOUBIIUX [porpammy yueOHOU JUCLIUITIIUHBI
«MeTpoJIOTHYECKIE OCHOBBI XMMHUECKOTO aHATIU3a».

OneHouHble CpeiCcTBa BKIIIOYAIOT KOHTPOJIbHBIE MaTepHalbl JUIsl NPOBEJIEHUS TeKylIero
KOHTpOJIA B (opme TeCcTOBBIX 3aJaHUN, Pa3HOYPOBHEBBIX 3aJaHUN U MPOMEKYTOYHOM
arrectanuu B opMe BOIIPOCOB K 3a4ETYy.

OneHouHble cpecTBa JJI1 UHBAIUAOB U JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU 3JI0POBBS
BBIOMpAIOTCS C Y4YE€TOM HUX HWHIUBUAYAJIbHBIX Icuxopusnueckux ocobeHHoctel. Ilpu
HEOOXOMMOCTH HWHBaJWAaM U JIMIAM C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU  37I0POBbS
MIPEeIOCTABIISIETCS JIOTIOHUTENIBFHOE BpeMs Ul MOATOTOBKHM OTBeTa Ha 3ader. [Ipu nposeneHuu
MpOLEAYpbl OIEHUBAHMS pPE3yJbTaTOB OOyYEHUS HWHBAJIMAOB M JIML C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU  37I0POBbSl  TPEIyCMaTpUBAETCSI HCIOJB30BaHUE TEXHUYECKUX CPEICTB,
HEOOXOJIMMBIX UM B CBA3M C UX MHAMBHUAYaJIbHBIMU ocoOeHHOCTIMHU; [Ipu HeoOxomumocTu Asis
oOyyaroumxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSMU 3/J0pPOBbSI M HWHBAIMJIOB MpOLEAypa
OIICHWBAHMSI PE3Y/IHTATOB OOYUYEHHS M0 JUCHUIUIMHE MOXET MPOBOJAUTHCS B HECKOJBKO JTAIOB.
[Ipouenypa olueHHMBaHUS pE3YAbTATOB OOY4YEHHS HWHBAIMJIOB M JIMIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBBSl 1O JUCIHUIUIMHE (MOIYNIO) MpeAyCcMaTpuBaeT MpeloCTaBICHUE
uHpopmanuu B ¢dopMax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HUX 370POBbS U BOCIPUSATHUS
nHpopMaIuu.

Jlis U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B ITIeYaTHOU (popMe yBEIIMUECHHBIM IIPUPTOM,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIICHUSAMHU CIyXa:

— B IIe4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIeUaTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepedYeHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCHMOCTU OT KOHTHHIE€HTA
oOyuaromuxcs.

CTpyKTYypa OlEeHOYHBIX CPEACTB /ISl TeKylleil i MPOMEKYTOYHOM aTTeCTAlMU

Kon 1 HanmeHOBaHue HanMeHoBaHHE OLIEHOYHOTO
Ne HHIUKATOpa Pe3ynbraTel 00y4ueHus CpeICTBa
/T (B COOTBETCTBUH C II. (B cootBeTcTBHH C 11. 1.4) Texymmii [Ipomexxyrounas
1.4) KOHTPOITh aTTecTalys
HOIIK-1.1. 3HaeT OCHOBBI METPONOTWH, OCHOBHEIE | KoHTpompHas Bompoc Ha
Cucrematusupyer U | mpueMbl  o0pabotkum  wHpopMmammmu ¢ | pabora 3auere
aHAIM3HPYET TIOMOIIBIO CTATHCTHYECKUX METO/I0B
pe3yNbTaThI
XUMHYCCKUX yMeeT PUMEHATH cnenuanpsHoe | JlabopaTopHas -
1 | oKCrIEpUMEHTOB, IIPOrpaMMHOE obecneueHue Ans | pabora
HaOJII0ICHUI, OCYIICCTBJICHUS MeTponoqueCKoﬁ
U3MEPCHUH, a TaKKe 00pabOTKM aHATNTHIECKUX JAHHBIX
PE3YNbTATBI  paci€TOB | prameeT HaBBIKAMU cratucTrieckoi | Jlaboparopras -
CBOWCTB  BCIIECTB | 00paboTKM HKCIEPUMEHTANBHBIX JaHHBIX M | paboTa
MaTepuaioB OLICHKH UX HaASKHOCTU




HOIIK-1.2. Tlpennaraer | 3HaeT OCHOBHBIE ucrounuku | KoHtponbHas Bonpoc Ha
HMHTEPIPETALNIO BO3HUKHOBEHHS rorpemHocTeii | pabora 3aueTe
pe3ynbTaToB H3MepeHnH, METOJIBI BBISIBIICHUS
COOCTBEHHBIX MaJIOBEPOSITHBIX  PE3YJIbTATOB HM3MEPEHHH
9KCIIEPUMEHTOB W | U3 CEepUH pPE3yNbTaTOB, CTAaTHCTUYECKUE
pacueTHo- METO/Ibl CPAaBHEHHSI CPEAHUX 3HAYEHHH, MX
TEOpEeTH4YEeCKUX padoT ¢ | aucrnepcuit
HCIIONIb30BAaHUEM YMeEET OLIEHHBAaTh IOTPEITHOCTh n3Mepenus, | JlabopaTopHas -
TECOPETUYECKUX OCHOB | MOKa3aTesH KauecTBa METOIVKH | paboTa
TpaJUIMOHHBIX U | KOJIUYECTBEHHOI'0 XMMHWYECKOro aHaju3a,
HOBBIX Pa3ZeNioB XMMUM | BBISIBIISITH MaJIOBEpPOSITHBIE pE3YJbTaThl B
cepun M3MEpeHNUH, BBISIBIIATH u
yCTaHaBJIMBATh B3aNMOCBSI3H MEXIY
TpyIIaMy JTAaHHBIX
BJIaJieeT HaBbIKaMH nposenenus | JlaboparopHas -
BHYTPEHHEr0  KOHTpOJISl  TIOKa3areneil | pabora
KavyecTBa METOJIKH BBITIOJTHEHHU S
U3MEepeHuil
HOIIK-1.3. 3HaeT MpaBuiIa OKpYIJIEHUS u | KonrponbHas -
dopmynupyer NPE/ICTABIICHUS] PE3YJIbTATOB XUMHYECKOro | paboTa
3aKJIFOYCHHUA W BBIBOAbI aHaJIn3a
1o pesynbTaTaM | yMeeT — OKpPYIJISTh M IpeacTaBisTh | JlabopaTopHas -
aHaNu3a JIUTEPATyPHBIX | PE3yNbTATHI COOCTBEHHBIX | paboTa
JAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIbHBIX JAHHBIX
OKCNEPUMCHTANIBHBIX U | BJaJieeT HaBbIKAMU OLIEHKH 3Hauaiux 1u¢p | JlabopaTopHas -
pacueTHo- npu NPOBE/ICHUH pacueroB u | pabora
TEOPETUIECKHUX MPEJICTABIICHUH PE3YIbTATOB
paboTXUMHYECKOM
HaIpaBJIeHHOCTH
NOIIK-6.1. CnocobeH | 3HaeT TeopeTHueckre OCHOBBI monydeHus | KoHTponbHas Bompoc Ha
NPENICTABIST aHanuTuueckoii uHpopmauuu, ¢Gopmy U | pabdora 3ayere
pe3yabTaThl paboOTHl B | COIEp)KaHWE  NPOTOKOJIOB  HCHBITAaHWH,
BUJIE oT4eTa IO | colepKaHHMEe  METOIUKH  BBINOJHEHUS
craniaptHoii opme Ha | M3MepeHwuid
PYCCKOM sI3bIKE yMeeT NPOBOIMTH OLEHKY mpuemiemoctd | JlabopatopHas -
aHAJTMTHYECKUX XapaKTepHUCTUK | pabora
TIOJIYYCHHBIX PE3YJIbTaTOB
BIaJeeT HaBBIKAMH npuMeHeHus | JlabopatopHas -
METPOJIOrMYECKUX INaHHBIX U1 KOHTpPOJIA | pabota
TEXHOJIOTHUECKHX IIPOIIECCOB
HOIIK-6.2. YuutbiBaer | 3HaeT HOPMBI W TpaBwia mnpencraBieHus | KoHTponpHas Bompoc Ha
TpeboBaHus pe3yNbTaToOB U3MEPEHUI U aHaNIN3a pabora 3ayere
oubnmorpadudaeckoit
KYIIBTYPHI IIpH | yMeeT YIUTHIBATh TpeboBanus | JlabopaTopHas -
MIPECTaBICHUN oubnuorpadudeckoit  KyapTypel — TpH | paborta
pe3yNIbTaToB MIPEACTABICHUH PE3YIIHTATOB U3MEPEHUH
UCCIEI0BAHUI BJIAJICCT HaBbIKAMH npencrasieHus | JlabopaTopHas -
pe3yapTaTOB M3MEpPeHHH B KpaTKoi u | paboTa

HaTJSAHON (hopMme

TunoBbie KOHTPOJIbHBIC 3aJJaHUA HWJIM HHBIE MaTepHaJbl, HEOﬁXO}II/IMbIe AJIsA

ITpumepul sapuanmoe KOHMPOILHLIX padom

Bapuanm 1

OLICHKH 3HAHWH, YMEHHH, HABBIKOB M (MJIM) ONBITA JEATEJHLHOCTH, XapaKTepH3YIOIIMX
JTansl (POPMUPOBAHUS KOMIIETEHIMI B IIpoIecce 0CBOCHNS 00pa30BaTeIbHOM MPOrpaMMblI




1.HopmanbsHO€e pacnpeesieHne ciydaiiHOM BEJIMYUHbI

2.3amaya: IIpu aTroMHO-aOCOPOIIMOHHOM OIPENCICHHH KaJbIUs B MPOOE TEXHUYECKOTO
AJIEKTPOJIUTa Mmodayyrsid 9 pesynbraroB aHanmza, %: 3,27; 3,35; 3,28; 3,39; 3,24; 3,37; 3,33.
Paccunrarh UX Tucnepcrio CTaHAAPTHOE OTKIOHEHUE M KOI(D(DUIIMEHT BapHAIIUH.

Bapuaum 6

1. r- pacnpenenenue

2.3agaqa:

[Ipu ananm3e paccosa MOJydwiH 7 3HAYCHWH coneprkaHusi Opoma, mr/mm3: 23,8; 23,6;
23,2; 24,0; 24,2; 23,6; 23,7. Haiitu cpennee apudmMerndeckoe, Moy, MeAnany. Paccuaurats ux
THCTIEPCUIO CTAHJAPTHOE OTKIOHEHHUE U KO3(D(OUIIMEHT BapUaIiH

Bapuanm 8

1. B ueM CcOCTOUT OTIMYHE IOHATHH METOJ aHalu3a, METOAMKA aHajih3a U CcrocoOd
aHanmm3a’?

2. Uto 03HaYaeT «CBEPThIBAHUE UH(POPMAITHI?

3. Oxpyrnure pe3ynbTaT HW3MEpPeHHs onTudeckod motHoctH 0,345846, ecnm
MOTPEIIHOCTh M3MEPEHUsI Ha JaHHOM ydacTke mkansl coctaBiseT 0,005 exmunn? Kakas us
OCTaBJIEHHBIX ULU(Qp SBISETCS HEJOCTOBEPHON WJIM TakoBas B 3alUCH pe3yjibTara He
MIPUBOJUTCS?

4. IlpoBeputh Ha BBIOPOCHI CpelHUE PE3yNbTaThl onpeneneHust pH B KoHTposbHOM npobe

BOJIbI, TIOJy4YeHHbIE B 8 naboparopusix. 3uauenus pH cocrasumu: 7,45; 7,56; 7,84; 7,64; 7,98;
7,52;7,48; 7,61.

Bapuanm 15

1. Yem oTimuaeTcs pe3ysibTaT aHAIM3a OT PE3yJIbTaTa aHAIUTHIECKOTO KOHTPOJIS ?

2. UTto 03HAYaET «CTAaTHCTUYCCKAS TUIIOTE3a»?

3. Omnpenenurte, CKOJIBKO 3HaYamux 1udp comepkar yucna: 564,98; 40,230; 0,00546;
5,0045; 78007, 3,99-10% 12,05-102; 0,8060; 4000; 20800; 0,00002. Kakue wu3 1udp
oTpeieJICHbI HEIOCTOBEPHO?

4. Tlpu omnpeneneHuu (GTOPUA-MOHOB B MPUPOJHON cpeae (HOTOKOIOPUMETPUICCKUM
METOJIOM TOJIYYCHBI CICAYIOIIUE Pe3yabTaThl Xi(B Mr/L[M3): 1,05; 1,02; 1,04; 0,94; 1,03; 1,06;
1,02; 1,08; 1,20; 1,04. IIpoBepuTh HaTU4IKHE rPyOOH OMIMOKH B MOAYCPKHYTHIX PE3YJIbTaTaX.

3adeTHO-IK3aMeHAIlMOHHbIE MaTepuajbl [Jisl TNPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4er)

Cnucok 6onpocoeg 011 n0020moeKu K 3auenty
Mertponorusi. OCHOBHbIE TEPMUHBI U OTIPEACIICHUS

dusnyeckas BeJIUYNHA, €¢ CBOMCTBA U BUABL. CHcTeMa eIMHUII.
IIIxanel, TUIBI HIKAT
N3mepenue, BUIbI U3MEPEHUN.
Pe3ynbprar aHanu3a kak ciaydyaiiHas BEJIMYMHA.
DYHKIMU pacnpeeseHus CIy4yalHbIX BEIMYUH
UucnoBbie XapaKTEpPUCTUKHU CITYYailHbIX BEJIMYUH
HopmansHoe pacnipenenenue ["aycca
. Onpenenenre MaTeMaTUHYECKOTO OKUJIAHUS, MOJIbl, METUAHBI.
10. Mepa BocmnpousBoaumMocT. OmpeneneHHe U pacyeT TUCHEPCHH, CTAaHAAPTHOTO
OTKJIOHCHMUS
11. CranmapTHOE OTKJIOHEHHUE CPETHETO
12. Crartuctuka Maibix BEIOOpOK. t-pacnpenenenue. JloBepureabHbI HHTEPBAT
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13. Ormuenka rpyboro otkinoHeHwus. Q-KpuTepwuii

14. Ouenka rpy0oro OTKIOHEHUS. M-KpUTepuit

15. Omuenka rpyboro orkinonenwus. Kpurtepuii ['pab6oca

16. Ouenka rpy6oro orkinonenus. Kpurepuit PomanoBckoro

17. Pacder uymcina napauieabHbIX U3MEPEHUN

18. IlpoBepka 3HaunMocTu runotes. [lpumenenue t-xputepust

19. KonuvecTBEeHHbIE XapaKTEPUCTHKH crocoOHOocTH Mertoaukn KXA ompenensits
MaJible COJIepKaHuUs aHAJIUTA.

20. Tloxa3aTeny KauecTBa METOIUKH BBHITIOJTHEHUS U3MEPEHHUI

21. KouTtpoiss TouHocTH ¢ momotpo CO

22. KoHTpOJIb TOYHOCTH METOIOM J00aBOK

23. KoHTpoJIb TOYHOCTH METOJIOM JOOABOK COBMECTHO C pa30aBICHHEM

24. KoHTpOJIb TOYHOCTH PE3yJbTAaTOB aHAJIN3a C IPUMEHEHHEM METOJANKH CPaBHEHUS

25. KonTtponsnsie kaptsr LlyxapTa

Kpurtepuu ouennBanusi pe3yjbTaToB 00y4eHHs

Kpurepun oneHnBanus mo 3avery:

«3a4TeHO»: CTYAEHT BIIAJICET TEOPETHYECKMMH 3HAHHUSAMHU II0 pas3jesaM JAUCIUIUIMHBI
«MeTpoJsiornyeckue OCHOBbI XMMHUYECKOTO aHaJIn3a», 3HAET OCHOBHBIE INPHEMBbI 00pabOTKH
uH(pOpMallUK C TOMOIIBIO CTaTUCTHUYECKUX METOJOB, OCHOBHBIE MCTOYHUKH BO3HUKHOBEHUS
MIOTPEIIHOCTENNIPABUIIA OKPYIVIEHUSI WM MPEACTABICHUS pE3ylbTATOB XUMHUYECKOIO aHaIu3a
JIOIYCKAaeT HE3HAYMTENbHbIE OIIMOKM; CTYAEHT yMEET NPaBUIbHO OLCHMBATh NPHEMIIEMOCTb
AQHAJINTUYECKUX XApAaKTEPUCTHK IOJYYECHHBIX pE3YJIbTaTOB, WIUIFOCTPUPYET HAarjasAHbBIMU
IIPUMEPAaMHU aJITOPUTMBI MPOBEACHHS BHYTPEHHETO KOHTPOJIS MOKa3aTelled KadyecTBa METOJUKU
BBIIIOJIHEHUS U3MEPEHUN.

«He 3adyreHO»: MarepHan He YCBOEH WM YCBOCH YAaCTUYHO, CTYACHT 3aTPyIHSECTCS B
OOBSICHEHUSIX OCHOBHBIX TEPMHMHOB M ONpPEIEICHUH B 00JAaCTH METPOJIOTMH, IJIOXO
OPHUEHTHPYETCAd B METOAAX MAaTEMaTU4YECKOW CTaTHUCTUKH, MMEET JOBOJIBHO OIPAHUYECHHBIN
00bEeM IIPAKTUYECKUX 3HAHUHN 10 JaHHOW AUCLUIUIMHE.

OueHouHbIE CpeacTBa Uil WHBAJIWIOB M JIMIl C OrPAaHUYECHHBIMH BO3MOXXHOCTSMH
3JI0POBBS BEIOUPAIOTCS C YYETOM MX MHIUBUIYAIBHBIX ICHUX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH WHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MIPEJOCTABISIETCS IOMOTHUTEIILHOE BpeMs IS TOATOTOBKU OTBETA HA SK3aMEHE;

— IPU MIPOBEJICHUH MPOLIEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYSHHS HHBAINIOB U JIHII C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 3/I0pOBbS IIPEAYyCMATPUBAETCS MCIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHUBUIYaJIbHBIMH 0COOCHHOCTSMU;

— TIpY HEOOXOIMMOCTH ISl OOY4YAIOIIUXCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbS
M WVHBAIMIOB TIPOLENypa OIICHUBAHUS PpE3YNbTATOB OOYYCHHS IO IUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHUBaHUS PE3yIbTaTOB OOy4YEHUs MHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBbSI 110 JUCHMIUIMHE (MOJYJI0) MpenycMaTpuBaeT MpeloCTaBICHHUE
uHbopmanuu B (opmax, aganTUPOBAHHBIX K OrPaHMUYEHHMSIM WX 370pPOBbS U BOCHPHUATHUS
UH(pOpMAaIIUHU:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B I1e4aTHOM (hopMe yBeTUUeHHBIM HIPUPTOM,

— B JOopMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHU CITyXa!

— B re4atHoi ¢opme,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.



Jlist 1AL ¢ HapylmeHussMUM OIIOPHO-JBUIaTEIbHOTO alrapara:

— B miedaTHou opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHBII‘/JI MNEpCUCHb MOKCT OBITH KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA
00yJaromuxcs.

5. Ilepeyenn yueOHOM JTUTEPATYPbI, HH(POPMALMOHHBIX PECYPCOB U TEXHOJIOTHA
5.1. YueOnas 1utepaTypa

1. CmarynoBa, A.H. MaTtemaTtnueckoe IUIaHUPOBAaHUE AKCHEPUMEHTAa B METOJUYECKUX
WCCTIEOBAHUSAX AHATUTHYECKON XUMHH [DJIEKTpOHHBIA pecypc| : ydeOHoe mocobme / A.H.
Cwmarynosga, I'.B. Ilamxkoga, JI.U. benbix. — Onexrpon. gan. — Cankr-IletepOypr : Jlans, 2018.
— 120 c. — Pexxum noctymna: https://e.lanbook.com/book/98248.

2. Ceprees, A. I'. Merposorus, cranmaptusanus u ceprudukanus B 2 4. Yacte 1.
Mertponorus : yaeOHHK U MPAKTHKYM IS akajeMudeckoro OakamaBpuara / A. I'. CepreeB. — 3-
e u3f., nepepad. u gon. — Mocksa : UznatensctBo Opaiit, 2018. — 324 c¢. — (bakanasp.
Axanemuyecknii  kypc). — ISBN  978-5-534-03643-5. — Tekct: dieKTpoHHBIH //
OopazoBarenbHas wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/421401.

5.2. Ilepuoauueckasi JuTeparypa

1. «Xypnan ananuruueckoit xumuny», Poccus, Mocksa.
2. «AnanuTuka 1 KOHTpOJIb», Poccust, ExarepunOypr.

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucrembl (IBC):

1. «FOPAWT»https://urait.ru/

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

3. BDBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr nuzgarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snexrponnas oubanorexka (HOB)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXHWBBI BEAYIHX 3alla/IHbIX HAYYHBIX KYPHAJIOB Ha Poccwuiickoii
mwiaropme HayuHbIX xKypHanoB HOWKOHhttp://archive.neicon.ru
7. HamumonanbHas »3yeKTpoHHass OuOIMOTEKa (JIOCTYH K DJEKTPOHHOHM OubIHoTeKe
auccepTtaiii Poccuiickoit rocymnapctsennoit 6ubmmorexu (PI'B) https://rusneb.ru/
8. DmnekrponHas kotekuus Oxcdoprackoro Poccuiickoro ®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/

o~ wnp =
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HNudopmaunoHHble CIPABOYHbIE CHCTEMBI:
1. KoncynberanT [lnroc - cripaBouHasi mpaBoBasi cucTeMa (JOCTYI 1O JIOKAITBHON CETH ¢
KOMITLIOTEPOB OMOIMOTEKH )

Pecypchl cBOGOHOTO ToCcTyA:

1. AmepukaHcKas maTeHTHas 0a3a jmaHHbIX http://www.uspto.gov/patft/

2. TlomHble TeKCThI KaHAICKKUX quccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4. HNudopmarnponnas cucrema "EqnHoe 0KHO H0CTyIa K 00pa3oBaTe/ibHBIM Pecypcam
http://window.edu.ru/ ;

5. Enunas xosexiust nudpoBbIX 0Opa3zoBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbIE 3J1eKTPOHHbIE 00pa3oBaTe/ibHbIe U HHPOPMALMOHHBIE PecypChl

KyoI'Vy:

1. Cpena MoaynbHOTO AuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, YyueOHO-METOAUUECKUX KOMIUIEKCOB, IMyOJINKalUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoteka MHGOPMAMOHHBIX pecypcoB Kadeapsl HH(HOPMAMOHHBIX
oOpasoBatenbHBIX TexHomoruihttp://mschool.kubsu.ru;

4. DnextpoHHbI apxuB nokymeHToB KyoIl'Y http://docspace.kubsu.ru/

6.Metoauyeckne YyKa3zaHusi /Jsi OOY4YAKOIIMXCS 1O OCBOECHUIO JHCHMILIUHBI
(MoayJis1)

ITo kypcy TpeayCMOTpPEHO MpPOBEACHUE JIEKIIMOHHBIX 3aHATHI, Ha KOTOPBIX HaeTCs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA MaTepwal H pPa3bICHSAIOTCS HaWOOJIee CII0KHBIEMETOIbI
00paboOTKH Pe3yJIbTaTOB XMMHYECKHX SKCIIEPUMEHTOB. Ha 1abopaTOpHBIX 3aHSATHIX CTYIEHTHI
3aKPEIUISIOT TOJyYCHHBIC TEOPETUYECKUE 3HAHWs, OCBAHUBAIOT METOJbI YCTPaHEHHS TPYObIX
MOTPEUTHOCTEH, BHJIBI CPABHEHUS JIBYX CPEIHHUX PE3yIbTATOB, UCIIOJIL30BAHHUE JUCIICPCHOHHOTO
U KOPPEISIMOHHOTO aHaiu30B. [IpM TOATOTOBKE K BBIMOJHEHHIO PACUCTHBIX 3aJaHUN
HE00X0IMMO BHUMATEIFHO MU3YyYHTh TEOPETHUYCCKHI MaTepuai 1o JaHHOW TeMe, TpeOOBaHHS K
00paboTke 1 0POPMIICHUIO PE3YIIHTATOB.

BaxHeiimum 3TanomM Kypca siBJIsSIeTCSl CaMOCTOsITe/IbHAs padoTa Mo JUCHUILINHE, B
PaMKax KOTOPOH CTYJEeHThl OCYHIECTBJISIIOT TPOpPadOTKy Yy4eOHOTro (TEOPETUYECKOTO)
MaTepualia, MOJATOTOBKY K TEKYIIEMY M MPOMEKYTOYHOMY KOHTPOJIO, & TAKXKE BBITIOIHSIOT
WH/IMBUYAJIbHBIC 33JaHus (HAIPUMEp, TOTOBSIT KOPOTKHE COOOIICHN).

[epen pemenneM 3a1a4 HEOOXOMMO BHHUMATEIILHO U3YYHTh TEOPETUYCCKHI MaTepHall,
npopaboTaTh KOHCIIEKT JICKIIMH, pa300paTh MNpHMEpbl pelIeHUs 3axad. PemieHwe 3amadu
pEKOMEHIyeTCcsl HauuHaTh C HauOoliee MPOCTBHIX, OMM3KUX K HMMEIOMHUMCS B 3a/JadHHUKE
npuMmepaM. He pekoMeHIyeTcss HCIOJIb30BaTh TOTOBBIE KOHEYHBIE (OPMYJbI, KOTOpHIE
BBIBOJISITCS B MPUMEPAxX pelIeHus 3a1a4. 3anuch B TeTpaau 0JDKHA COAepKaTh GOpMYIbl U BCe
BBIYHMCIICHUSI C YKa3aHMeM eAWHUIl u3MepeHus. [Ipu BbpIUUCIEHHAX HE0OXOoauMo oOpamaTh
BHMMAaHHE HAa UX TOYHOCTh (MCIOJBH30BAaHUE HYXHOTO YHCIA 3HAYaluXx nudp) u cobmoaeHme
MIPaBUJI OKPYTIICHUS.

[Ipu MOATOTOBKE K JICKIIMOHHOMY 3aHSTHIO CTyJICHTAM PEKOMEHIYeTCsl:

1) mpocMOTpeTh 3aMUCH MPEIBIYIIEeH JTEKIIUA U BOCCTAHOBUTH B TIAMSITH PaHEe
W3Y4YCHHBIN MaTepuan,

2) 6erJio MPOCMOTPETh MaTePHAaJ MPEACTOSIICH JICKIIUH, C IENbIO JYUIIIer0 YCBOSHUS
HOBOTO MaTepHana,
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3) caMOCTOSATENBHO MPOPAOOTATH OTACIIbHBIC (PPArMEHTHI TEMBI IPOILIOHN JICKIIMH, €CIIN
3TO HEOOXOIUMO.

[Ipu KOHCTIEKTHPOBAHUH JICKIMOHHOTO MaTepHaja CTyJAeHTaM HY)KHO CTPEMHUTHCS
KpaTKo, CXeMaTU4YHO, MOCIIEA0BATEIBHO U JIOTHYHO (PUKCUPOBATH OCHOBHBIE TOJI0KCHUS,
BBIBO/IbI, 00001IeHNS U (POPMYIIMPOBKH, HE MBITASACH 3AIICATh BECh MIPEIOIaBAeMblil MaTepUal
CJIOBO B CJIOBO.

[Ipu noaroToBKE K 7a00paTOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATENILHO U3YYUTh MaTePHAN MPEACTOAIICH pabOThl U COCTABUTH ILJIAH €€
BBITIOJTHEHUS;

2) yIenuTh MOBBIIICHHOE BHUMAHHUE SKCIIEPUMEHTATBHBIM 0COOCHHOCTSIM MPEACTOSIICH
paboThI (MCHOIB3yeMOMY 000PYIOBAHHIO, & TAK)KE TEXHUKE PAaOOTHI C HUM);

BeImonHsATh 1abopaTtopHyto padoTy He0OX0AMMO aKKypaTHO | MOCIIEeI0BATEIHHO,
OTpaskasi BCe € OCHOBHBIE ATAITbI B JTA00OPATOPHOM XKypHaue. J{Js ycrienrHon 3amunThl
abopaTOpHON PabOTHl HEOOXOIUMO TIIATETEHO U3YUUTh JIEKIIMOHHBIN U, €CIIH 3TO
HE00X0IMMO, JOTIOJTHUTEIBHBIN TEOPETUIECKUN MaTepHal 10 TeMe pabOTHI, a TAKXKe MPABUIIHHO
3aMoJHUTH Ja00PATOPHBIN KypHaI, CAeTaB Bce HEOOXOAUMbIE pacyeTsl U cPOPMYIHpPOBAB
BBIBOJIBI 110 IIPOJI€TIaHHON padoTe.

B ocBoeHun AWCIUTUIMHBI WHBATUIAMHU M JUIAMHA C OTPAHHMYCHHBIMH BO3MOYKHOCTSIMHU
310pOBbsl OOJIBIIOE 3HAYEHHE HMEET HHAWBHyajdbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepHaia.

NunuBuayanpHble KOHCYABTAIMA TIO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIyaNIU3alMi 00YyYEeHHS U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTa
MEeXAy IMpernojaBaTesieM U OO0y4arolMMCS HWHBAIMJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI.

[lo xypcy mpenycMOTpEeHO NpOBENCHHE JIEKIMOHHBIX 3aHATHUN, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMaTH3WPOBaHHBIM Marepuan. JlabopaTopHbie pabOTHI TPOBOIATCS C IICIIBIO
3aKperyieHUs] OCHOBHOTO Marepuaia, a Takke JUisi [puoOpeTeHuss oO0ydarolmuMucs
MPAKTUYECKUX U HAyYHO-HCCIIEI0BATENIbCKMX HABBIKOB B COOTBETCTBUU C YCTaHOBJICHHBIMU
KOMITIETEHIIMSIMH Kypca.

Baxneimum sTanoM Kypca SBISIETCA CaMOCTOSITENbHAas padoTa MO AMCLUUILIHHE.
Hcnonb3yroTes cienyomne BUIbl CaMOCTOSATEIbHON pabOThI CTYIEHTOB:

— paboTa ¢ KOHCIIEKTOM JICKIUH;

— MOATOTOBKA K JJAOOpaTopHOM paboTe;

— 00paboTKa pe3yabTaTOB Ja0OPaTOPHBIX padoT;

— nouck uHpopmanuu B cetu IHTepHET U MeYaTHbIX UCTOYHUKAX;

— IOJTrOTOBKa pedepaTa v JOKIaaa M0 HEMY C KOMIIBIOTEPHOM Mpe3eHTaIueil;

— MOJrOTOBKA K c1aye 3a4éra.

7. MaTepuajbHO-TeXHHYeCKOe o0ecrieyeHne 1o JUCIUIIHHE (MOIY110)

HanmenoBanue crienuaibHbIX OCHAIIEHHOCTH CIIENUAILHBIX IOMEIEHN I IMepeueHp
MTOMEIIEHU I JIULIEH3UOHHOTO
TIPOrPaMMHOTO
obecreueHus
VuebHple  aymuropun I | MeGenb: yaeOHas mebenb Microsoft Windows;
TIPOBEICHUS 3aHsATHI | TeXHUUECKHE CPENCTBA O0YUCHHUS: Microsoft Office
JIEKIIMOHHOIO THUIIA 9KpaH, TMPOEKTOP, KOMIIBIOTEP
VuebHple — aymuTopud s | Mebenb: yaeOHas mebenb Microsoft Windows;
TIPOBEICHUS 3aHsATH | TeXHUUECKHE CPENCTBA O0YUCHHUS: Microsoft Office
CEMHHAPCKOTO THIA, | 3KpaH, MPOEKTOpP, KOMITBIOTEP
TPYIITOBBIX U WHIWBUIYaTBHBIX
KOHCYJIbTAIHH, TEKYIIETO
KOHTPOIIT W TIPOMEKYTOUHOM
aTTeCTaluu
VYueOuple  ayauropun  Juis | Mebenb: yueOHas MeOesb Microsoft Windows;




MPOBEICHUSI nabopaTOPHBIX Microsoft Office

pabor (252c, 242c).

TexHn4eckue cpencTBa 00yIeHHs:
NEPEHOCHOE  MYJIBTUMEIUIHOE

(HOYTOYK, IPOEKTOp)

obopyoBaHue

VYuebuple  ayauropunm Ui
KypCOBOT'O MPOSKTUPOBAHHUS
(BBITIOJTHEHUSI KYPCOBBIX pa0oT)

KypcoBas pabora He mpeaycMoTpeHa y4eOHbIM TUIaHOM.

JUia  camocTosITeNnbHOW  paboThl  OOyYaromMXCsl  HPEIyCMOTPEHBI  MOMEILEHUS,
YKOMIIJICKTOBAHHBIC CHCIII/IaJ'II/I?)I/IpOBaHHOﬁ M€6€JII)IO, OCHaIICHHbIC KOMHI)IOTGPHOFI TEXHUKOU C
BO3MOXHOCTBIO ITIOAKIIFOYCHHUA K CETHU «I/IHTepHeT» A obOecreyeHueM AO0CTYyIIa B J3JICKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBbHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue nomenieHui OcHalIeHHOCTh MOMENICHUH JJI1 CAMOCTOSTENLHOM [Tepeuenn
JUTSI CAMOCTOSITETIBHOM PaboThI paboThl 00YUAIOIIUXCS JIMIEH3HOHHOTO
00y4aroImuxcst MPOrpaMMHOTO
obecrieueHust
IMomemenue st | Mebens: yaeOHas Mebenb Microsoft Windows;
CaMOCTOSATENTHHON paboter | Kommiekt CIICIHAT3UPOBAHHON mebermu: | Microsoft Office
o0yJaronuxcsi (YMTaIbHBIA 3al | KOMIIBIOTEPHBIE CTOJBI
HayuHoit 6unbanorexn) OOopynoBaHue:  KOMIIBIOTEpHAas  TEXHHKA  C
MOAKITIOUYEHHEM K HH(OPMALIHOHHO-

KOMM YHUKALIUOHHOW ceTH «VHTepHET» U AOCTYNOM
B DJICKTPOHHYIO MH()OPMALMOHHO-00pa30BaTENbHYIO
cpeny o0pa3oBaTelbHOW OpraHU3aluH, BeO-KaMephbl,

KOMM YHUKAI[HOHHOE 000pyI0BaHuUE,

o0ecrieunBaroiiee  JOCTYIl K CETH  MHTEPHET

(mpoBomHOE ~ coemuHEHME U OECIPOBOXHOE

coenuHenne 1o rexnojorun Wi-Fi)
IToMmemenue st | MeGenb: yueOHas Mmebenb Microsoft Windows;
CaMOCTOSTETBHOMN paboter | Kommiekr CIICIHATM3UPOBAHHON meberm: | Microsoft Office
obyuatotuxcs (ayn. 401 C) KOMITHIOTEPHBIE CTOJBI

ObopynoBanue: KOMIBIOTEPHAass  TEXHHKa  C

HOJKITIOYCHUEM K HUH(POPMALIMOHHO-

KOMM YHUKALIUOHHOW ceTH «VHTepHET» U AOCTYIIOM
B DJICKTPOHHYIO MH()OPMALMOHHO-00pa30BaATEIbHYIO
cpeny oOpa3oBaTeNbHON OpraHU3aliM, BeG-KaMepsl,

KOMM YHHKAIIHOHHOE obopynoBaHue,
obecnieunBaroliee  JOCTYl K CETH  HWHTEPHET
(poBoHOE COEIUHEHNE u 6ecnipoBogHOE

coenuHenne 1o rexnojorud Wi-Fi)
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