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1. HammeHnoBaHue JUCHUININHBI

DOU3NKO-XUMHUYESCKHUE METOJBI UCCIICAOBAHHUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.02 Xumus, Gpu3nka u MexaHuKa MaTepruagoB

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUIUIMHBI DU3UKO-XUMHYECKHE METO/IbI MCCIeJOBAHUSA Y 0O0yJarOIIerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

04.03.02 Xumus, puszrka 1 MEXaHMKA MaTepUaioB (HaMpaBJIeHHOCTH : [IporpamMma mmpororo mpoduis)
OIIK.S Cnocoben oOpabaTsiBaTh, aHATM3UPOBATh, MHTEPIPETHPOBATH U 0000IATh pe3yIbTaThI
AKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PadOT B MPo(ecCHOHAIBHOM 1eATEeIbHOCTH C
MCIOJIb30BaHUEM TEOPETUUYECKUX 3HAHUM U MIPAKTUYECKUX HaBBIKOB PEIICHUS MAaTEMaTHUECKUX U (PU3NUECKHUX
3aza4
HNuaukaTopsl
OIIK.5.2 CuctematusupyeT U rpaMOTHO UHTEPIIPETUPYET PE3YJIbTAThl IKCIIEPUMEHTATIBHBIX
HCCIeA0BaHUN
OIIK.5.3 ®opmynupyeT 3aKI0UeHUs U AETAeT BBIBOABI 110 PE3yJIbTaTaM aHaJIU3a JINTEPaTypPHbIX
JAHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX MCCIIEIOBAHUN C UCIIOIb30BAHUEM
TEOPETUYECKUX 3HAHUN U MPAKTHUECKUX HABBIKOB PEIICHUSI MATEMaTHYECKUX M (PU3MUECKUX 3a7a4
IIK.1 Cnioco6eH BbIOMpPATh M UCHOIB30BATH TEXHUUECKUE CPENICTBA U METOABI UCIIBITAHUM JUIs PEeLICHHUs
HAY4YHO-HMCCJIEI0BATENbCKUX 3a/1a4 B IPO(HECCUOHATBLHON 00JIaCTH, IOCTABJIEHHBIX CHEIMAINCTOM OoJee
BBICOKOUW KBaNU(UKALIUN
Nuaukaropsl
ITK.1.2 BeiOupaet u UCIoab3yeT TEXHHUECKUE CPEJICTBA U METObI UCTIBITAaHUH (M3 HAaOOpa UMEIOIIINXCS)
s pemienus 3agay HUP, mocraBneHHbIX criennanicToM 6osee BEICOKON KBalu(UKAIUY, TOTOBUT OOBEKThI
UCCIIEIOBaHUS
IIK.2 CniocoGeH mpoBOIUTh, aHATU3UPOBATH U OPOPMIISATE PE3YJIbTAThl HAYYHBIX HCCIICIOBAHUN 110
MOCTaBJIEHHOM CIIEUANINCTOM OoJiee BHICOKOM KBaTU(pUKALlMU TeMAaTHUKe, BIIaJeeT HaBbIKaMU HCIIOIb30BaHU
COBPEMEHHOM amnmaparypsl
HNuaukaropsl
IIK.2.1 OcymiecTBisieT Hay4HO-HCCIEA0BaTENbCKUE pa3paOd0TKU MO MOCTABJICHHOM crienuanucTom Oosee
BBICOKOM KBaJTU(UKAIIMH TEMATUKE C HUCIIOJIB30BAHNEM COBPEMEHHOH ammaparypbl, CAHTE3UPYET (aHATTU3UPYET)
BEILECTBA PA3JINYHON IPUPOIBI
IIK.2.2 [TpoBoaut paboThl O 00pabOTKE, aHATHU3Y U 0(OPMIICHHUIO PE3yJIbTATOB UCCIeIOBAaHUN B
npodeccnoHanbHOM 001acTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.02 Xumus, pu3uka 1 MEXaHUKa MaTepHUajIoB (HAIIPaBICHHOCTb:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 8,9
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 88

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusTe (3)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
IIuceMeHnHO€E KOHTpOIbHOE MeponpusaTue (1)

DopMbI IPOMEKYTOUHOM

3auer (8 TpumecTp)

aTTeCTAlluH

Ok3ameH (9 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Xpomarorpaguyeckue MeTOAbI HCCJIEIOBAHUSA

BBenenue
Hcropus pa3Butus MeToa.

OcHOBHbBIE NIPUHIMIIBI XPOMATOrpauuecKoOro pas3aejieHust
OU3NKO-XUMHUYECKUE SIBJICHHUS, KOTOPhIE MOTYT OBITh UCIIOJIb30BaHBI Il XPOMATOrpauuecKoro pasaeneHus
cMecel.

Kaaccuduxkanus cnocodoB pasaeseHuss N0 MHCTPYMEHTAJIBLHOMY MCIIOJTHEHUIO
Xpomatorpadus MIOCKOCTHAS U KOJIOHOYHAs, (pOHTANIbHAS U t0eHTHAs. OOIIre MPUHITUIIBI, PA3IHIUs,
MPEUMYIIECTBA U HEIOCTATKH.

Kanaccupukanus cnoco00B pa3iejieHus: 0 XapakTepy (PU3HKO-XUMHUYECKOr0 B3aUMO/1eiiCTBUS
O0630p MHUPOKOTO pa3HOOOPa3Us XPOMATOTPaAPUIECKUX METOIOB.

KauecTBeHHBIN M KOJIMYECTBEHHbIH XpOMaTOrpauyecKuii aHaIu3
OO1m1re MPUHIUIBI Ka9YeCTBEHHOTO M KOJMYECTBEHHOTO XpOMAaTOrpadpuyeckoro aHajan3a B KOJJOHOYHOM U
IIJIOCKOCTHOM MCTIOJHEHUHU. PaKTOPBI, BIUSIOIINE HA TAPAMETPBI YACPKUBAHMSL.

IIpumeHenne xpoMaTorpauueckux MeTo10B JISl pellleHUs] AHATUTHYECKUX U UCCIeJ0BATEIbCKUX
3a1a4
O0630p obnacTelt NPUMEHEHUS] METOIOB ra30BOM M TOHKOCIOHHOM XpoMaTorpaduu. OrpaHuueHHst METO1a, ero
JOCTOMHCTBA U HEAOCTATKHU.

3.J1eRTp0ngnqec1me METOAbI UCCJICAOBAHUSA

Beenenue. O030p 3J1€eKTPOXUMHYECKHUX METOI0B.
B3auMopeiicTBrE 3IEKTPUUECKOTO TOKA C BEIIECTBOM M OTKPBIBAIOIIUECS BO3MOXKHOCTHU ISl
AJEKTPOXUMHUYECKOTO aHaJu3a 00BEKTOB.

OcHoBHbIE YPABHEHHS JIEKTPOXUMHYECKHX METO/I0B HCC/IeJOBAHMUS
YpaBHEHUs, CBA3BIBAIOIINE U3MEPSIEMBIN (PU3HMUECKUI TTapaMeTp ¢ KOHIIEHTpaIMel Wi KOJTUIECTBOM
BemiecTBa. YpasHenus @apanes, Hepucra, Tadens.

OO0mas xapakTepucTHKA 000pYA0BAHMA JJIsl JIEKTPOXMMHYECKHX METO0B HCCICA0BAHUSA
0O0630p HEOOXOAUMBIX KOMIIOHEHTOB JIJIsl OCYIIIECTBJICHHUS 3JIEKTPOXUMHUYECKOT0 aHanu3a. TpeOoBaHus K
npubopam u 3ekTpoaaM. HazHaueHue 31exkTponos.

HoTrenunomerpus
VYpasHenue HepHcTa 1 ero NpuMEHUMOCTD IS TOTEHIIMOMETPUYECKOTO aHaln3a. DJIEKTPOIbl CPABHEHHUS.
HoHcenekTUBHbIE 3JIEKTPOIbI, TPUHIIUI PaOOTHI, BUABI, 00IACTH MPUMEHEHHUS U OTPAaHUYEHUSI.

Konaykromerpus
3aBHCHUMOCTB JIEKTPOIPOBOAHOCTH PACTBOPA OT pa3ianyHbIX (pakTopoB. KonaykromeTpus npsmas u
KOHAYKTOMETPHUYICCKOC TUTPOBAHUC, ITPUHIUIT METO/1A, oOiactu IMPUMCHCHUA U OrpaHUYCHUA.

Kyaonomerpus
3akon Papajies U ero NpUMEHEHHE [Tl 3JIEKTPOXUMHUECKOro aHanu3a 00bekToB. Kynonomerpuueckoe
TUTPOBaHUE, 00IACTU MPUMEHEHHUS U OTPaHUUYEHUSI METO/IA.

BoabTamnepomerpust



Bonbramnepomerpus u €€ 4acTHBIN ciayyaii - nosisporpadus. Tok kak GyHKIUS TPUI0KEHHOTO MOTEHIIHANA.
OO6nacTi mpUMEHEHHS] METOa U €r0 OTPAHUYCHUSI.

I[IpumeHeHMe ITEKTPOXUMHYECKHX METO/I0B /IJIsl pellleHNs] AHATUTHYECKHX U HCCIIeI0BATEIbCKIX
3aja4
[IpuMeHeHrnEe MOTEeHIMOMETPUYECKOTO, KYJTOHOMETPUYECKOT0, KOHAYKTOMETPUYECKOTO U
BOJIbTAMIIEPOMETPUUECKOTO METOJIOB sl PEIICHUS Pa3IMUHbIX J1a00paTOPHBIX, TIPOU3BOJACTBEHHBIX U
HCCIIEA0BATENIbCKUX 3a/a4.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. DnexkTpoxXuMHYECKHe METO bl aHau3a. JJabopaTopHBIN MPaKTUKYM : yueOHOe TocoOue Il aKaIeMUYeCKOTo
Oakanaspuata / JI. K. Heynaumna, 0. C. IletpoBa, H. B. Jlaku3za, E. JI. JlebeneBa. — Mocksa : M3naTenbCcTBO
IOpaiir, 2019 ; ExatepunOypr : U3a-so Ypan. yu-ta. — 133 ¢. — (YuuBepcurersl Poccun). — ISBN 978-5-
534-10912-2 (M3marensctBO KOpaiit). — ISBN 978-5-7996-1276-4 (U3n-Bo Ypai. yn-ta). — Tekcr :
anextponnbii // DBC IOpaiit [caiir]. https://www.urait.ru/bcode/432227

2. Xpomarorpaduueckue MeTo/Ibl aHaiausa : yueonoe nocobue / E. B. ITamkosa, E. B. Bonocosa, A. H.
[unyns [u ap.]. — CraBponoss : CTaBponoJIbCKUIM rocyJapcTBEHHBIN arpapHbiii yausepcutet, AIPYC, 2017.
— 59 ¢c. — ISBN 2227-8397. — TekcT : 3eKTpOoHHBIH // DnekTpoHHO-O0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/76128.html

3. OCHOBBI aHAIUTUIECKOW XMMHH.YI€OHUK JJIs CTYICHTOB XUM. CIiell. By30B : B 2 kH./H. B. AnoB [u ap.] ; pen.
1O. A. 3onoToB ; Mock. roc. yu-T uM. M. B. Jlomonocosa.-M.:Beicmr. mik.,2004.KH. 2.MeTo1b1 XUMUUYECKOTO
ananu3a.-2004.-503, ISBN 5-06-004735-0.-bubauorp.: c. 490-493

4. BacunweB B. [1.Ananutuueckas xumus.yuye6Hoe nocodue /id By30B : B 2 KH. KH. 2.Du3uko-xuMuyeckue
meto bl ananu3a/B. I1. Bacuibes.-5-e u3n., crep..-Mocksa:J{poda,2005, ISBN 5-7107-0469-4.-383

5. leet, M. C. XpomaTorpaduueckuii agcopounonnsiii anamms / M. C. [isetr. — MockBsa : U3garenbcTBo
IOpaiir, 2019. — 206 ¢. — (AnTosorust meiciu). — ISBN 978-5-534-04218-4. — TexkcrT : 2IeKTPOHHBIH //
OBC [Opaiir [caiiT]. https://www.urait.ru/bcode/438706

JlonoJIHUTEIbHAS

1. Orto M. CoBpeMeHHbIE METO/IbI AHATUTUYECKOW XUMUU:[ydeOHUK ]| mepeBo] ¢ Hemerkoro/M. OtTo ; pen. A.
B. I'apmamr.-Mocksa: Texnochepa,2006, ISBN 5-94836-072-5.-416.-bubnauorp. B KOHIIE TJIaB

2. T'omsbept K. A.,.Buraeprays M. C. Beenenue B razoByto xpomarorpaduto/K. A. I'onsbept, M. C.
Burneprays ; pen. B. JI. A6pamoBa.-Mocksa: Xumus, 1990, ISBN 5-7245-0412-X.-352.-bubauorp.: c¢. 331-343

3. Hamackud b. b.,Ilerpuii O. A.,lIlupnuna I'. A. Dnextpoxumus:ydeOHuk o Hamp. 510500 "Xumus" u cnen.
011000 "Xumus"/b. b. Jamackun, O. A. Iletpuii, I'. A. Hupnuna.-Mocksa: Xumus1,2006, ISBN 5-98109-011-
1.-672.-bubnuorp.: c. 659-665



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBartenbHBIi MpoIece Mo JUCHUILTHHE PU3HKO-XUMHYeCKHe MeTObI HCCIeJOBAHMS IIPEAOIaracT
HCTIONIb30BAHUE CIIEAYIOIIETO MIPOrPaMMHOTO 00ecTiedeH s M MH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
JIOCTYM B pexxuMe on-line B DnekTpoHHYI0 6ubnuoreunyto cucremy (ObC);
JOCTYTI B 3JIEKTPOHHYIO HH(OPMALTMOHHO-00Pa30BaTeIbHON Cpe/ly YHUBEPCUTETA,
TECTHPOBAHUE

IIpu ocBOCHMM MaTepHalla U BBIIOJHEHU 3aaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpel’;eHTaHI/II\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

1.JIekiinoHHbIE 3aHATUS: AyIUTOPHS, OCHAILEHHAs NTPE3EHTALIMOHHON TEXHUKON
(TIpoexTop, 9KpaH, KOMIBbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPaMMHBIM
obecrieueHreM, MEJIOBOM (M) UIIM MapKEPHOU TOCKOM.

2. 3aHATHIA CEMHHAPCKOTO THMA (CEMHHAPHI, MPAKTHYECKUE 3aHSITHS):

AyauTopusi, OCHAIICHHAs PE3EHTAITMOHHONW TEXHUKOH (TIPOEKTOP, IKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTPaMMHBIM 00€CIIEYEHUEM,
MEJO0BOH (1) WK MapKEPHOI TOCKOM.

3. JJaboparopHsle 3ansTHA: «JlabopaTopus ra3oBoii xpomarorpadum» u "JlabopaTopHst NEKTPOXUMHUHN
KOPPO3UH METAILIOB" OCHAIIEHHBIE CIEIUAIM3UPOBAaHHBIM 000pyaoBaHueM. CocTaB 000py1I0BaHUS OMpeIeieH
B

[Tacnopte maboparopum.

4. 1ng rpynnoBbIX (MHANBUAYATbHBIX) KOHCYJIBTAINH - Ay TUTOPUS, OCHAIIICHHAS
MPE3EHTAlMOHHON TEXHUKOH (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM MPOrPaMMHBIM 0OecTieYeHIEeM, MEJIOBOH (1) MIIM MapKEpPHOH
JTOCKOH.

5. J1ig mpoBeieHust TEKYIIEero KOHTPOJIS - ay IMTOPHUSI, OCHAIIIEHHAs MEJIOBOM

(1) UM MapKepPHOM TOCKOH.

6. CamocrosrensHas padora: «JlabopaTopust GU3NIECKON XUMHU, OCHAIIICHHAS
CHelHaTN3UPOBaHHBIM 000pyioBaHueM. CoctaB 000pyAOBaHNUs ONPEEIICH B
[TacopTe maGoparopum.

Ayautopust JUisl CaMOCTOSATENbHON pabOThI, OCHAIIEHHAs: KOMIIBIOTEPHON TEXHUKON
C BO3MOKHOCTBIO TIOJKITFOUEHUS K ceTH «HTepHeT», o0ecTieueHHas JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPe/ly YHUBEPCHUTETA.



[Tomemenust Hayunoii 6uommortexku [ITHUY

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnpiii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Pu3uKko-xuMH4YeCKNe MeTOIbI HCCJIeI0BAHUSA

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.5

Cnoco0en 00padaTbiBaTh, aHAJIM3MPOBATh, HHTEPNPETHPOBATH M 00001IATH Pe3yabTAThI
IKCNEPUMEHTAIBHBIX H PACYETHO-TEOPeTHYECKHUX PadoT B MpogecCHOHAIBLHOM AesiTeTbHOCTH ¢
HCIO0JIb30BAHNEM TEOPEeTHYCCKMX 3HAHMI U MPAKTHYECKUX HABBIKOB PellIeHUs] MATeMAaTHYeCKHUX

U (pU3MYECKUX 32124

Komnerenuus IlnanupyemMsble pe3y/ibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaMKATOP) o0yueHust o0yueHust
OIIK.5.3 3HaeT OCHOBHbIE MPUHIIUIIBI U HeynoBiierBopureJ
Dopmynupyer 001aCTH IPUMEHEHUS He 3HaeT npuHIMIIOB XpoMaTorpapuueckoro

3aKJII0UYCHHS U JIeTIacT
BBIBO/JIbI ITO pe3ynLTaTaM
aHajau3a JIMTepaTypPHbIX
JaHHBIX, CO6CTB€HHLIX
BKCHepI/IMeHTaJIBHLIX )58
PaCYETHO-TEOPETUYECKUX
HCCJICIOBaHUM C
HCIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
peleHus
MaTeMaTUIECCKUX U
buznyecKux 3a1a4y

XpoMarorpa(uyeckoro MeToaa
UCCIJIEJOBAHMSI, MOXKET PELINTh
3a/1a4y, CBSI3aHHYIO C
IPUMEHEHUEM 3TOI0 METOJA.

aHajan3a.
Y10BJ1€TBOPUTEJbH
Kpatko uznaraer oCHOBHbIE IPUHIUIIBI U
XapaKTEPUCTUKN XpoMaTorpaduaeckux
METOJ0B MCCIICA0BAHMs, 3HAET 00JIACTH HX
MPUMEHEHUS, UX OTPAHUYEHUS, PEUMYIIIECTBA
Y HEJIOCTATKH, JIOMyCKast CEphE3HBIC OMIMOKH.
Xopouo
N3naraetT oCHOBHBIE IPUHIIUIIBI
XapaKTEPUCTUKU XpoMaTorpaduaeckux
METOJ0B MCCIICA0BAHMs, 3HAET 00JIACTH HX
MIPUMEHEHUS, UX OTPAHUYCHHUSI, PEUMYIIIECTBA
Y HEJIOCTATKH, TIPHU STOM JIOITYCKasi HETOYHOCTH.
OTtau4dHo
CBs3HO M3JIaraeT OCHOBHbBIC MPUHIIUIIBI U
XapaKTEPUCTUKU XpOMaTorpaduaecKkux
METOJO0B MCCIICI0BAHMS, 3HACT 00JIACTH UX
MIPUMEHEHUS, UX OTPAHUYEHHUS, IPEUMYIIIECTBA
M HEJOCTATKH.

OIIK.5.2
CucremaTusupyert u
IpaMOTHO
HUHTEPIPETHPYET
pE3yNIbTaThI
AKCIIEPUMEHTATIbHBIX
HUCCIIEIOBAHUN

[IpoBomuT yueOHbIE
HKCTIIEPUMEHTHI IO
Xpomarorpaduyeckum u
NEKTPOXUMUYECKUM METOAAM
UCCIIEI0BaHMsI, COCTaBIIAET
71a00paTOPHBIA OTYET.

HeynosiierBopuren
BonbIie momoBUHBI OTYETOB HE MPETIOCTABICHO.
B nMeronuxcst oT4€Tax conepKarcs CepbE3HbIC
OIITMOKH.

YaoBJI€ETBOPUTENBH
[Ipenocrasiiena 60bias 4acTb OTYETOB 110
nabopaTopHbM padboTaM. OTYETHI 0OPMIICHBI
COTJIACHO TPEOOBaHUSM, B HUX MIPUBEICHBI BCE
pe3yabTaThl U PacYEThI, B TOM YUCIIE
MIPOMEXKYTOYHEIE, U CACTAaHbl BHIBOJLL. B
oT4€Tax CcoJepkKarcs OLIHMOKH.

Xopoio
[IpenocTaBiieHbI BCe OTYETHI 1O JIAOOPATOPHBIM




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
padotraM. OT4ETHI 0POPMIICHBI COTTIACHO
TpeOOBaHUAM, B HUX IIPUBEJICHBI BCE
pe3yJbTaThl U Pacu€Thl, B TOM YHUCIIE
IIPOMEKYTOUHBIE, U C/ieNlaHbl BBIBOJIBL. B
oT4€Tax coJiepKaTcsd HETOYHOCTH.

OtiamnuyHo
[IpenocrasieHsl Bce OTYETHI IO J1aOOPATOPHBIM
padotraM. OT4ETHI 0OPMIIEHBI COTTIACHO
TpeOOBaHUAM, B HUX IIPUBEJICHBI BCE
Pe3yJabTaThl U pacy€Thl, B TOM YHUCIIE
IIPOMEKYTOUHBIE, U CAETaHbl KOPPEKTHBIE
BBIBOJIbI.

IIK.1

Cnoco0eH BbIOHPATH U HCIOJIb30BATh TEXHMYECKHE CPEACTBA U METO/AbI MCIILITAHUI /1151
peleHusl HAYYHO-MCCJIeJ0BaTEeIbCKHUX 32124 B PO eCCHOHATBHON 00/1aCTH, MOCTABJEHHbIX
CNEeNHAJIUCTOM 00Jiee BLICOKOH KBAJIM(PUKAINU

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHusn
K.1.2 O6ocHOBaHHBIN BHIOOD HeynoBierBopureJ
BriGupaer u ucnonssyer | HeoOX0auMoro obopyaosanus, | He MokeT cka3aTh HUYEro IO TEME BONPOCA.
TEXHUUYECKHE CPEICTBA U | OTBCUAIONIUH YCIOBHIO Y0BJIeTBOPUTEIbH

METObI UCTIBITAaHUH (13
Habopa UMEIOIIMXCS) IS
pewenus 3anay HAUP,
[MOCTABJIEHHEIX
CIIeIUAJINCTOM OoJiee
BBICOKOU KBaJTM(DUKAIIHH,
TOTOBUT OOBEKTHI
HCCIIEN0BAHUS

MIPOU3BOJICTBEHHOM 3a71a4H, C
MTOMOIIBIO MHHOPMAITHOHHBIX
TEXHOJIOTHH.

CrniocobeH mpaBUIIbHO BBIOPATh AP HEKTUBHBIN
METO/I aHaJIh3a KaKoro-1u00 00beKTa,
000CHOBAThH BHIOOP, HO HE CIIOCOOEH MO00PaTh
noaxosIIee 000pya0BaHuE.

Xopouo
CriocoGeH npaBUiIbHO BIOpaTh METO aHATIN3a
Kakoro-11bo o0beKTa, 000CHOBATH BEIOOD,
no00paThk MOAXOAIIee 000PYI0BaHUE, OTHAKO
3TOT BBIOOD HE SIBIISIETCS CaMbIM 3(PPEKTUBHBIM
U ONTUMAJIbHBIM.

OT1an4yHO
CrniocobeH npaBUIIbHO BBIOPATh 3P HEKTUBHBII
METO/I aHaJIh3a KaKoro-1u00 o0beKTa,
000CHOBaTh BBIOOD, 110100paTh MOAXOASIIEE
obopyoBaHue.




IIK.2

Crnoco0eH NpoBOAUTDH, AHAJIM3UPOBATH U 0OPMIISATH Pe3yJIbTAThl HAYYHBIX HCCICAOBAHUI 110
MOCTABJICHHO CIeNHMAJNCTOM 00J1ee BICOKOH KBAJM(UKALNH TeMaTHKe, BJaJieeT HABbIKAMHU
HCI0JIb30BAHUSI COBPEMEHHOM annaparypsbl

Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHus o0y4eHus
K.2.1 3HaeT Ha3HAYCHUE HeynosiaerBopure
Ocy1iecTBIeT HAYyYHO- | XpOMATOTpahpUUSCKUX U He moeT cBSI3HO OTBETUTH Ha BOIIPOCHI,
HCCIIEI0BATEIBCKUE IIEKTPOXUMHUYECKUX METOJI0B Kacaroluecs: U3y4YeHHBIX METO/IOB
pa3paboTKu 1O UCCJIEIOBAHMSI, UX IIPUHIUIIBL, UCCIIEIOBaHUS.
IIOCTaBJIEHHOU BO3MO>KHOCTH, IPEUMYLIECTBA U YaoBierBopurtenbH

CHenHanucToM Oomee
BBICOKOH KBaNu(pUKaLUN
TeMaTHKe C
HCIIOJIb30BaHNEM
COBPEMEHHOM
anmapaTyphl,
CHHTE3UPYET
(ananm3upyeT) BelIecTBa
Pa3IMYHON NPUPOJIBI

HCOOCTAaTKH.

Kpatko usnaraet pusnko-xuMudyeckue
MIPUHITUIIB XpOMATOTpaprueCcKuX 1
ANEKTPOXUMUYECKUX METOJI0B, HO IOCTOBEPHO
HE 3HaeT 00JIacTU UX NPUMEHEHUs, JTU00
CYLIECTBYIOIIUE JUUIsl HUX OTPaHUYCHUs, THOO
IIPEUMYIIECTBAa 0O0CYKIaEMBIX METOJIOB MEPe]
IPYTUMH, AIbTEPHATUBHBIMU METOJAMH
UCCIIeI0BaHMsL, TUOO UX HEIOCTATKH.

Xopouo
W3znaraet GpuU3NKO-XUMHUYECKUE TPUHIIUIIBI
XpOMaTorpauIeckux 1 AEKTPOXUMUIECKUX
METOIOB, 3Ha€T 00JIACTH UX IPUMEHEHHUS, a
TaKXe CyLIECTBYIOIINE AJISi HUX OIPaHUYCHHUS,
IIPEUMYyIIECTBAa 00CYK/AaEMbIX METOJIOB MEPe]]
JIPYTUMH, albTePHATUBHBIMU METOJIaMH
UCCIIeIOBaHMsI, U UX HEJOCTaTKU. B TO ke
BpEMsI JIOITyCKAeT HETOUHOCTHU B U3JI0KEHHH,
1100 HE MOXKET OTBETUTH Ha BOMPOC 110 OJJHOMY
U3 MEPEUNCIICHHBIX ITyHKTOB.

OTtim4yHo
CBs3HO U3n1araer GU3NKO-XUMUYECKHE
IPUHIUIBI XpPOMATOrpapUUeCcKuX 1
ANEKTPOXUMUYECKUX METOJIOB, 3HAET 00JacTH
UX IPUMEHEHMS], @ TAKXKE CYIIECTBYIOLIUE JIIsS
HUX OIpaHUYEHHUS, IPEUMYIIECTBA
00CyX/TaeMBIX METOJIOB TIEpEe] IPYTUMH,
aJIbTEpPHATUBHBIMH METOJIAMU UCCIIEIOBaHUS, U
UX HEJJOCTATKH.

MK.2.2

[TpoBoauT paboTHI 1O
00paboTKe, aHaIU3y U
0hOpMIICHHIO
pe3yIbTaToB
HUCCIIEIOBAHUN B
npodeCCHOHAIBHON
obnactu

Pemraer yueOnyo
UCCIIEIOBATEIbCKYIO 3a1auy
MEeTOoZ[aMH Xpomartorpaduu u
ANEKTPOXUMHHU

HeynosiaerBopurei
He cnioco0eH noctaBUTh SKCIIEPUMEHT.
YnoBaerBopuTebH
[IpoBoauT KccieroBaHue MPEAT0KEHHBIM
METOJIOM I10 METOJIMKE, I0IyCKasi CEpbE3HBIE
omn6Oku. [Tonyyaer u oOpabaTeIBaeT pe3yJibrar,
IIPOBOAMUT HEOOXOIUMBIE PACUETHI.
[Tonmy4yeHHBIH OTBET Ha yU4eOHYIO 3a1a4y AaIEK




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

OT TIPABUIILHOTO.

Xopoio
[TpoBoauT HCCIeIOBaHUE MPEITIOKEHHBIM
METOJIOM T10 METOJMKE, TOIyCKasi HETOYHOCTH.
[Tonmyuaet u 0OpabaTheIBaeT pe3ybTar,
MPOBOAMT HEOOXOUMBIC PACUETHI.
[TomydeHHBI OTBET HA y4eOHYIO 3a/1a4y OJIM30K
K MIPaBUJILHOMY.

OtiamnuyHo
['paMOTHO IPOBOJUT MCCIIEIOBAHNE
MPETIOKEHHBIM METOJIOM 110 METOJMKE.
[Tommydaet u oOpabaTbiBaeT pe3yibTar,
MPOBOAUT HeoOXoauMble pacuétel. [Tlomyydaer
MIPABWJIbHBIN OTBET HAa YUeOHYIO 3a/1a4y.

IIK.2.2

[TpoBoauT paboOTHI TIO
00paboTke, aHAIU3Y U
0hOpMIICHHUIO
pe3yJIbTaTOB
HCCIICIOBAHUM B
npoQecCuoHAIbLHON
obmactu

3HaeT OCHOBBI METOIOB
XUMHYECKOTO aHaJIH3a JIst
3(PEeKTUBHOTO YCBOCHUS 3HAHUH
10 HACTOSIIIIEMY KYpCY.

HeynosierBopure
JleMOHCTpUpYET OTCYTCTBUE 3HAHUI OCHOB
oO1eit, HeoOpraHU4IeCKOM, OPraHNIECKOM,
aHAJIUTUYECKOU, (PM3UUYECKON XUMUH, a TAaKKe
MaTEeMaTHKU U QUK.

Y10BJ1€TBOPUTEbH
JlemoHcTpupyeT (hparMeHTapHbIE 3HAHUS OCHOB
oO1eit, HeoOpraHU4IECKOH, OPraHNIECKOM,
aHAJIUTUYECKOU, (PM3UUYECKON XUMUH, a TAaK¥Ke
MaTEeMaTHKHU U QUK.

Xopomuo
Brameer ocHoBamu 00111e#, HEOPTraHUYECKOM,
OpraHUYECKOM, aHATUTUUECKOU, (PU3UIECKOI
XUMHH, a TAK)KE MaTeMaTUKU U (PU3UKHU,
JIOMTyCKaeT HETOYHOCTH B OTBETaX.

OT1iu4HO
[IpekpacHo BiageeT OCHOBaMH OOIIIEH,
HEOPraHWYeCKOM, OpraHuYeCcKoi,
AHATTMTHYECKOU, (PU3NUIECKON XMMHH, a TAKXKE
MaTEeMaTHKU U QU3UKU.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMEKYTOYHOM aTTeCTANMH © 3a4eT

Crnioco0 npoBeneHnst MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUYHOM aTTeCTallMK ONPeIesIeTCsl Ha OCHOBE 0aJlJIOB, HAOpPaHHBIX 00yYaIOUIMMCS Ha KOHTPOJIBHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UEHUE YUEOHOI0 IIeproa.

MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJETBOPHUTEIBHO» - OT 50 10 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb Beenenue OTBeThI Ha BONIPOCHI, KacaroIuecs
Bxoaunoe rectupoBanue 0a30BbIX 3HAHUI OCHOB OOILEH,

HEOPraHWYEeCKOM, OpraHuYeCKO,
aHAIMTUYECKOU, (PU3MUECKON XUMUH, a
TaK)K€ MAaTEMAaTUKU U (DU3UKH.

IIK.1.2 Knaccugukaius cnoco6oB | 3HaHUE TEOPETUUECKUX OCHOB
BriOupaeT u ucnonb3yer pas3esieHus o XapakTepy XpOMaTorpauIecKoro pasaeseHus.
TEXHUYCCKUE CPEACTBA U METOIBI | (hU3UKO-XUMHIECKOTO YMeHHe UHTEepIPETUPOBATH PE3YJIbTAThI
MCIIBITAHNH (13 HabOpa B3aUMOJICUCTBUSA XpoMaTorpauIeckoro aHaImsa.
MMCIOIIIMXCS) JUIS PCLICHNS 337189 | [[gchMenHoe KOHTPOJIbHOE

HWP, nocTaBieHHbIX MepoIpHsITHE

CHELMATUCTOM 00Jiee BHICOKOM
KBATU(UKAIINHI, TOTOBUT OOBEKTHI

HCCIIeIOBAHUS

IK.2.2 KauecTBeHHBIN 1 3HaHUe TEXHUKU U METOIUKHU
ITposoaut paboTeI M0 00PabOTKE, | KOIMYECTBEHHBIN razoxpomarorpaduueckoro aHajanu3a
aHanu3y U 0(h)OPMIICHUIO Xpomarorpadudeckuii

pe3yJIbTaTOB MCCIEAOBAHUHN B aHATN3

npohecCHOHaNbHOI 00macTH 3amuinaemMoe KOHTPOJIbHOE

MeponpusTHe




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.5.3 [Ipumenenue [TrceMeHHBIE OTBETHI HA TECTOBBIE
@opMyJIUPYET 3aKIIIOYECHHS U XpomaTorpaduaeckux BOITPOCHI (C BEIOOPOM OTBETA) U OTKPHITHIE
ACJIaCT BBIBOABI 10 PE3YJIbTATAM | METOIOB IJIsI PEIIEHUA BOIPOCHI (TpeOyromue pa3BEPHYTOTO
aHaJIn3a JIUTCPATYPHBIX NaHHBIX, | aHaTUTUYECKUX U OTBETa) M0 XpOMaTOrpauIecKuM METOI0M
COOCTBEHHBIX HUCCIIEN0BATEIBCKUX 3a1a4 HUCCIIENOBAHUS.

IKCTIEPUMEHTAITLHEIX H PACYETHO- | FI1oroBoe KOHTPOILHOE
TEOPETUYECKHUX HCCIIEIOBAHUN C MeponpusiTHe

UCTIOJIb30BAHUEM TEOPETHUYCCKIX
3HAHUH U MPAKTUYECKUX HABBIKOB
peIICHHSI MATEMATHICCKUX U
buznyecKkux 3a1a4

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTPoJIf

BBenenne

IIpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIi 0, BEICTABISIEMbIH 32 MEPONPUSATHE TPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTen oneHUBAHUS Banabl

ITonHBINM 1 MCYEpIIBIBAIOIINI OTBET Ha BOIPOC MO OOLIeH XUMUN

[TonHbIl 1 NCYEPNIBIBAXOIIUI OTBET HA BOIPOC 110 HEOPTAHUYECKOW XUMHUH

ITonHbIi 1 MCYEPNIBIBAOIINI OTBET HA BOIIPOC M0 OPraHUYECKON XUMUU

ITonHbIl 1 MCYEPNIBIBAIOIINI OTBET HA BOIIPOC IO AHAJUTUYECKON XUMUHU

ITonHBINM U MCYEpIIBIBAIOIINN OTBET Ha BOIPOC MO (PU3HYECKON XUMUN

ITonHbIl 1 MCYEPNIBIBAIOIINI OTBET HA BOIIPOC IO 3IEKTPOXUMHUHU

N DN N W W W W

[TonHbIM ¥ MCUEPIIBIBAKOLIMK OTBET HA BOIIPOC MO MATEMATHKE

[TonHbIN 1 MCUEPTIBIBAIOIINI OTBET HA BOMPOC MO (pu3uKe 2

Knaccundukanus cnoco00B pasjaesieHus Mo Xxapakrepy pu3nKo-XuMHUYeCKOT0 B3aUMOeiiCTBHUS

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUSATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

Iloxka3aTesin oneHUBaAHUSA Babl
TecToBble 3a1anus ¢ BbIOOpoM oTBeTa. 20 BompocoB 1o 1 0amty KaKabii 20
3amanus, TpeOyromre pa3BEPHYTOTO OTBETA. 2 3aaHus 10 5 0aJUI0B KaXKI0€. 10

Ka4yecTBeHHBIN U KOJMYECTBEHHbIN XpOMaTOrpauuecKuil aHaIu3

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeIu onleHUBAHUS Baaasl
CocraBneHre 0T4ETOB 110 JIA0OPAaTOPHBIM paboTaM. Tpu oTuéTa 1O 5 OANITIOB KaXKIbIH. 15
Brinonnenue nabopatopHoit paboThI MO ONPEAETIEHUI0 U30TEPMBI U TEIJIOTHI aJICOPOIHH 5
Brimonnenue nabopatopHoit paboThI O 3HAKOMCTBY € XpoMmarorpadom 5
Brimonuenue nabopatopHoit paboThI MO KAYECTBEHHOMY U KOJIMYECTBEHHOMY aHAJIU3y 5
IIpumenenue xpomatorpaguyecKMX MeTOA0B /IJIsl PEeLICHUS] AHAJTUTHYECKUX U
HCCIe0BaTeIbCKUX 3124
[IpoK0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6amn: 20
IToxa3aTe I onleHUBAHUS Baaasl
[TpaBUIBHBII ¥ UCUEPITBIBAIOIINNA OTBET HA OTKPBITHIN Bompoc. 2 Bompoca mo 10 6aymioB KakIbIi. 20
[TpaBuUnBHBII OTBET Ha TECTOBBIN BOIPOC € BEIOOPOM oTBeTa. 20 BOMPOCOB MO 1 6aTy KaXK/IbIid. 20

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Crnoco0 npoBeneHnst MepoONpHUATHS MPOMEKYTOUHOM aTrTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEKYTOUYHOM aTTECTAIlMH OTIPENIEISIETCs] Ha OCHOBE 0aJlIIOB, HAOpaHHBIX 00y4YaIOUIMMCS Ha KOHTPOJIBHBIX

MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.
MakcumMajibHO€e KoanuecTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«oTau4aHo» - oT 81 mo 100

«xopomo» - ot 61 o 80

«YI0BJIETBOPUTENBbHO» - 0T 50 10 60
«HEeY/I0BJIETBOPHUTEJIbHO» / «He3auTeHo» MeHee 50 Oamta

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOp) TeKylero KOHTPoJIst pe3y/1bTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.2.2

[TpoBoaut paboThI MO 00pabOTKE,
aHanu3y ¥ 0(hOpMIICHUIO
pe3yJIbTaTOB MCCIIEI0BAaHUN B
npodeCCHOHAIBHON 00J1aCcTH
OIIK.5.2

CucremMaTH3UpyeT ¥ TPAMOTHO
HHTEPIIPETHPYET PE3yTbTATHI
AKCIIEPUMEHTATBHBIX
UCCIIEA0BaHUN

OIIK.5.3

DopMyJIHPYET 3aKIOUCHUS U
JIeIaeT BBIBOJIBI IO PE3yJIbTaTaM
aHallM3a JUTePaTyPHBIX TaHHBIX,
COOCTBEHHBIX
HKCIIEPUMEHTAIBHBIX U PACUETHO-
TEOPETUUECKUX UCCIETOBAHUI ¢
MCIIOJIb30BAaHUEM TEOPETHUUECKUX
3HAaHUU U MPAKTUYECKUX HABBIKOB
pelIeHrs MaTeMaTHYeCKUX U
buznyecKux 3a1a4y

Kynonomerpus
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

BrimonHeHHbIe TabopaTopHBIE paOOTHI IO
XpomatorpagudecKkum 1
AIIEKTPOXUMUYECKHM METOIaM
UCCIIC/IOBaHMUS.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.2

Bri6upaet u ucrnosb3yer
TEXHUYECKUE CPEJICTBA U METO/IbI
ucnelTaHui (U3 Habopa
UMETOIINXCS) TSl PEIICHHS 33124
HHP, mocTaBiaeHHBIX
CHELMATTUCTOM O0Jiee BHICOKOM
KBTH(DUKAIIMH, TOTOBUT OOBEKTHI
MCCIICIOBAHMS

MK.2.2

[TpoBouT paboTsl Mo 06padoTKe,
aHaJIN3y U 0(hOPMIICHUIO
pe3yJIbTaTOB UCCIIEJOBAHUH B
npodeccuoHanbHOM 006I1acTH
OIIK.5.2

CucremaTu3upyeT U rpaMOTHO
UHTEPIIPETUPYET Pe3yIbTaThl
AKCIIEPUMEHTATIbHBIX
HCCIEA0BaHUN

OIIK.5.3

DopMyJIHPYET 3aKITIOUCHUS U
JIeNIaeT BBIBOJIBI TI0 pe3yJIbTaTaM
aHaJM3a JUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX
HKCIEPUMEHTAIBHBIX M PACUETHO-
TEOPETUYECKHUX HCCIIeIOBAaHUH C
UCTIOJIb30BAHUEM TEOPETUUYECKHX
3HAaHUU U MPAKTUYECKUX HABBIKOB
pelIeHrs MaTEMAaTHYECKUX U
buznyeckux 3a1a4y

Bonbsramnepomerpust
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Pemenue 3aauu o 060py10BaHUIO
nabopaTopun HEOOXOIUMBIMU PUOOPaMHU
XpoMaTorpaduuecKux
SJICKTPOXUMHUYICCKUX MCTOI0B
UCCIICIOBAHMS.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.2

Bri6upaet u ucrnonb3yer
TEXHUYECKUE CPEJICTBA U METO/IbI
ucIbITaHu# (13 Habopa
UMEIOLIUXCA) JAJIs pelleHus 3a1a4
HHP, mocraBiaeHHBIX
CHELMATTUCTOM 00Jiee BHICOKOM
KBTH(DUKAIIH, TOTOBUT OOBEKTHI
MCCIICTOBAHMS

IIK.2.2

[TpoBouT paboTsl Mo 06padoTKe,
aHaIM3y U 0(hOPMIICHUIO
pE3yJIbTaTOB MCCIEAOBAHUHN B
npodeccnoHanbHOM 0061acTH
IIK.2.1

Ocy1ecTBIIsIeT HAyYHO-
UCCIIeIOBATENbCKUE Pa3padOTKH
IO MOCTABJICHHOM CIIeUaTNCTOM
0oJiee BHICOKOW KBaTM(DUKAITUN
TEMaTHKE C HCIIO0JIb30BAaHUEM
COBPEMEHHOM anmnaparypsl,
CUHTE3UpYET (aHAIU3UPYET)
BEILECTBA Pa3JINYHON PUPOIBI
OIIK.5.3

@opMyJIHPYET 3aKITOUCHUS U
JIeJIaeT BBIBOJIBI [0 PE3yJIbTaTaM
aHallM3a JUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTATIBHBIX U PACUETHO-
TEOPETUUECKUX UCCIETOBAHUI ¢
MCIIOJIb30BaHUEM TEOPETHUUECKUX
3HAaHUU U MPAKTUYECKUX HABBIKOB
pelIeHns MaTeMaTHYeCKUX U
bu3nYecKuX 3a1a4

OIIK.5.2

CucremMaTH3UpPyeT ¥ TPAMOTHO
HHTEPIIPETHPYET PE3YIbTATHI
AKCIIEPUMEHTATBHBIX
UCCIIEAOBAHUN

[Ipumenenue
BIEKTPOXUMHYECKUX
METOJOB ISl PELLICHUS
AHAJIMTUYECKUX U
HCCIEA0BATENbCKUX 3a1a4
HNTorosoe KOHTpPOJIbHOE
MeponpusTHe

[TucbMeHHBIE OTBETHI HA OTKPHITHIC
BOIPOCHI, KaCaIOIIMECs MPUHIIUIIOB,
BO3MOKHOCTEH U OrpaHUYEHU
MPUMEHEHUS XpoMaTorpapuueckux u
ANEKTPOXUMUYECKHX METOIOB
HCCIICIOBAHUS.

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTPoJIf

Kynonomerpus

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOM padoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeIu onleHUBAHUS Baaasl
BrimonHeHune 1abopatopHbIX padboT 1Mo XxpoMatorpadguu B MpakTUKyMe. 3 paboThI 1o 2,5 6aioB 7.5
KaXKaasl.
[IpenocraBnenue oT4€Ta Mo 1a6OPATOPHBIM pabOTaM MO IEKTPOXUMHUYECKUM METO/1aM 7.5
HCCIeqoBaHud. 3 oTuéra 1o 2,5 0aiuia KasKIbIi.
[IpenocraBienne oTuéra 1Mo abopaTopHbIM padboTam mo xpomarorpaduu. 3 otuéra o 2,5 6anna 7.5
Ka)KJIbIM.
Brimonnenune nabopaTopHbIX padboT MO AIEKTPOXUMUYECKUM METOJIaM MCCIIEI0BaHuUs B 7.5
npakTuKyme. 3 paboTsl 1o 2,5 0anoB Kaxaas.
BoasTamnepomerpus
[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTectauuu: 30
IIpoxoaHoii 6ann: 15
IToxa3aTeIu onleHUBAHUS Baaasl
[TpuBen€HHBIN BU 3aBUCUMOCTH, KOTOPBIM MOYKET OBITh MOTYUYEH MPU UCIIOIH30BAHUH METO/1a 8
(ecnm 3TO TpaduK, MPUBEIUTE €r0 CXEMATUUECKH) M HHTEpIPETalUs JaHHbIX.
[Tepedyensr HEOOX0IMMOTO 000pYAOBaHMS (BBOI ITPOOKI, KOJIOHKA, TMTOJABWKHAS (a3a, JETEKTOop, 7
CrenupUIECKHe dIEKTPOAb) 1 0O00CHOBAHHEM.
[IpennoxxeHue anbTEPHATUBHOTO XUMUYECKOTO WIIH (PU3UKO-XMMHUECKOT0 METO/1a, TIOXOSIIEro 4
JUISL pELIEHUS 3TOW 3aa41
VYkazanue yciaoBui HKCIEPUMEHTA, €CJIM OHU OTINYAIOTCS OT CTAHIAPTHBIX 4
[Touck B nHTEpHETE 00OPYIOBAHUS, OTBEYAIOIIETO TPEOOBAHUIM 4
VYka3aHue MeT0/10B 3JIEKTPOXUMHUYECKOT0 UM XPOMATOTrpaduiueckoro aHaian3a, KOTOpble MOTYT 3
OBITh MPUMEHEHBI JJIs1 pEIIEHUS MOCTABICHHOM 3a/1a4i ¢ 000CHOBAHUEM.
IIpumeHeHue JIEKTPOXMMHUYECKUX METOAOB /ISl PeIICHUS AHAJTUTHYECKUX U
HCCIe10BaTeIbLCKUX 3124
IIpo0mKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoxanoii 6amm: 20
IToxa3aTesn oneHMBaHUsA Basnasi
IIpaBuBHBIN, HCUEPIIBIBAIOIINN MHCBMEHHBIM OTBET HA BOIIPOC, KACAKOLIUICS TPAKTHYECKOTIO 20
NPUMEHEHHUS AIEKTPOXUMUYECKUX METOA0B HCCIeI0BaHus. 4 BOIIPOca 10 5 6aI0B KaXKIbIH.
IIpaBubHBIN, MCUEPIIBIBAIOIINN THCBMEHHBIA OTBET HA BOIIPOC, KACAKOUIUICS TEOPHUH 20

SJICKTPOXUMUYICCKHUX MCTOHNOB UCCIICAOBAHU. 4 BOIIpOCa 110 5 OamnoB KaXKIbIH.




