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1. HammeHnoBaHue JUCHUININHBI

DOU3NKO-XUMHUYESCKHUE METOJBI UCCIICAOBAHHUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuMIinHa BXOJAMT B 00s13aTeNIbHYO YacTh biioka « B.1 » 00pa3oBarenbHON IpOrpaMMBbI IO HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.01 Xumus (I16)

HaIpaBJIeHHOCTh [IpuKIaHas XUMHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

04.03.01 Xumus (I1b) (HanpasnenHocTs : [IpuknamHas Xumus)

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

HanpasJ/ieHus1 NOATOTOBKH 04.03.01 Xumus (I1b) (Hanpasnennocts: [Ipukiannas xumus)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 8,9
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 56
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 28
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 88
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuIaeMoe KOHTPoJIbHOE MeporpusiTie (3)
HToroBoe KOHTposIbHOE MeponpusTue (2)
ITuceMeHnHOE KOHTpOsIbHOE MeponpusTue (1)
®opMBbI POMEKYTOUHOI 3auer (8 TpumecTp)
arrecTaumu Ox3ameH (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.

OIIK.5.2
CucremaTtusupyert u
TpaMOTHO
HMHTEPIPETHPYET
pe3yIbTaThI
HKCIIEPUMEHTATBHBIX
UCCIIEA0BaHUN

CucremaTusupyer U rpaMOTHO
HHTEPIPETUPYET PE3YJIHLTATEI
3KCHepI/IM€HTaJH>HI)IX
HCCIICIOBAaHNI

HeynosiierBopuren
He 3HaeT ocHOBHBIE TapaMeTphl
XpomaTorpaduyecKux U AEKTPOXUMUYECKUX
METOJIOB MCCIIEZIOBAHUS U HE YMEET UX
rpaMOTHO IIPUMEHATH Ha NIPAKTUKE.
YnoBaerBopuTebH

3HaeT OCHOBHBIE MMAPAMETPHI
XpomaTorpauyecKux U AEKTPOXUMUYECKUX
METOJIOB HCCIIEIOBAHUS U YMEET UX IPaMOTHO
IMPUMCHATH HA IPAKTHUKE, IIPHU 9TOM JO0ITyCKasa
CEPHE3HBIE OMNOKH.

Xopouo
3HaeT OCHOBHBIE MMAPAMETPHI
XpoMaTorpauuecKux u JIEKTPOXUMHUUECKIX
MCTOOOB UCCIICAOBAHUA U YMECT UX I'PaAMOTHO
IMPUMCHATH Ha MMPAKTHUKE, TOIYCKasa
HEe3HAYUTEJILHBIE OIITNOKH.

OtanyHo
3HaeT OCHOBHBIE MTapaMeTphI
XpoMaTorpauIecKuX U AEKTPOXUMUIESCKUX
MCTOOOB UCCIICAOBAHUA U YMECT UX I'PAMOTHO
IPUMEHATH Ha IIPAKTHKE.

ITK.1

Cnoco0eH BbIOMpPATh U UCIOJIb30BATH TEXHUYECKHE CPEICTBA M METOAbI HCIIBITAHUM IS
pellleHus] HAYYHO-UCCJIeI0BATEIBLCKUX 32124 B MPO(eCCHOHAIBbHOM 00/1aCTH, OCTABJIEHHBIX
CIENMAJNCTOM 00Jiee BLICOKOH KBAJIN(PUKAIMHA

Komnerennus IlnanupyemMble pe3ybTaThl Kputepumn onennBanusi pe3yJibTaToB
(uHaMKaTOP) o0yueHust o0yueHust
IIK.1.2 O60ocHOBaHHBIN BBIOOD HeynosiierBopuren
BeiOupaer u ucnomib3yer | HEOOXOJUMOT0 00OPYI0BAHHUS, He moseT ckazaTh HMYEro 1o TeMe BOMpoca.
TEXHUYECKHE CPEICTBA M | OTBEUAIONIUH YCIOBHIO YoB1€TBOPUTEJIBH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

METObI UCTIBITAaHUH (13
Habopa UMEIOIINXCS) JJIS
pewenus 3anad HAUP,
IMOCTaBJIEHHBIX
CIIeIUaJINCTOM OoJiee
BBICOKOH KBaJIM(DHUKAIINH,
FOTOBUT OOBEKTHI
HCCIICIOBAHUS

MIPOU3BOACTBEHHOM 3a71a4H, C
MTOMOIIBI0 HH(GOPMAITHOHHBIX
TEXHOJIOTHH.

YnoBj1eTBOPUTEbH

CrniocobeH npaBUIIbHO BBIOPATh 3P EKTUBHBII
METO/]I aHAJIM3a KaKOT0-Tu00 00BEKTa,
000CHOBaTh BBIOOP, HO HE CIIOCOOEH M0100paTh
noxosiiee 000pyI0BaHuUE.

Xopomuo
Crnioco0OeH npaBWIIbHO BBIOpPAaTh METO/1 aHATTU3a
Kakoro-a1bo o0bekTa, 000CHOBATH BHIOOD,
nmonoopaTh NoaxoAsiIee 000pya0BaHUE, OJHAKO
ATOT BBIOOD HE SBJISETCS caMbIM d(PPEKTUBHBIM
Y ONTHMAJIbHBIM.

OT1iu4HO
CriocoOeH mpaBHIIBHO BEIOPATH (P PEKTUBHBIN
METO/I aHAJIh3a KaKoro-Tudo 00bEKTa,
000CHOBATH BBIOOP, TIOJ1I00PATH MOAXOAIICE
obopyoBaHue.

IIK.2

Cnoco0eH NpoOBOANTD, AHAJIU3UPOBATH U 0OPMISAITH Pe3yJIbTATHI HAYYHBIX UCCJIEA0BAHUI 110
NMOCTABJIEHHOM CIIennaJIuCcTOM 00Jiee BHICOKOI KBATU(PUKAINM TeMaTHKe, BjiaJeeT HABbIKAMHU
HCNO0JIb30BAaHUS COBPEMEHHOI anmnaparypbl

Komnerennus IInanupyemsie pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaToOB
(MHaUKaATOP) o0y4eHus o0y4eHusn
IK.2.1 3HaeT Ha3HAYCHUE HeynosiaerBopurei
Ocy1iecTBIIAE€T HAYy4YHO- | XpOMATOTpapUISCKUX U He MoeT CBSI3HO OTBETUTH Ha BOIIPOCHI,
HCCIIeIOBATENbCKIE ANEKTPOXUMUYECKUX METO/IOB Kacarol1ecs: U3yUYEHHBIX METOIOB
pa3paboTKu Mo WCCJIEI0BAHMS, UX TPUHIUIIBL, UCCIIEI0OBaHUS.
MOCTaBJICHHOM BO3MOXKHOCTH, TPEUMYIIECTBA U YaoBiaeTBopuTebH

CIIEIUAJINCTOM OoJiee
BBICOKOH KBaJIM(PUKAIIUH
TEMATHKE C
HCIOJIb30BaHUEM
COBPEMEHHOM
anmapaTyphl,
CUHTE3UPYET
(aHanmu3MpyerT) BellecTBa
Pa3IMYHOM MPUPOJIBI

HEIOCTATKH.

Kpatko u3naraet pu3nko-XxuMu4ecKue
MPUHIUIBI XpOMATOrpaprUuecKux 1
AIEKTPOXUMUYECKUX METO/0B, HO JOCTOBEPHO
HE 3HAeT 00JIACTH X MPUMEHEHUs, JTU00
CYIIECTBYIOIINE AJI1 HUX OTPaHUYCHUs, JTUOO
MpPEeUMYyIIecTBa 00CYK/1aeMbIX METOJIOB MEPE]
IPYTUMHU, aIbTEPHATUBHBIMU METOJAMHU
UCCIIEIOBaHMsI, TUO0 UX HEAOCTATKH.
Xopomuo
W3naraet ¢pu3NKO-XMMHUECKHUE TPUHIIUIIBI
XpoMaTorpaUuyecKux U AMEKTPOXUMUYECKUX
METOJIOB, 3HaeT 00JacTH UX MPUMEHEHHUS, a
TaK)Ke CYLIECTBYIOIINE AJI1 HUX OTPaHUYEHUS,
MIPEUMYIIECTBA 00CYK/1aeMbIX METOJIOB TIEPE/T
APYIruMH, aJlbTCPHATUBHBIMU METOJaMH
ucciaea0BaHusa, U X HEJOCTAaTKU. B 10 xe




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
BpeMs JIOIyCKAeT HETOUYHOCTH B U3JI0KECHHH,
160 HE MOXKET OTBETHTH Ha BOTIPOC 110 OJJHOMY
13 MEPEYUCIEHHBIX TyHKTOB.

OT1an4yHO
CBsi3HO M3naraet (GU3NKO-XUMHYECKHE
MPUHIIMITE XpPOMAaTOTrpauiIeCcKuX U
ANEKTPOXUMUYECKUX METOJIOB, 3HAET 00IacTH
UX IPUMEHEHUS, a TAKKE CYIECTBYIOLINE JIs
HUX OTPaHUYCHHS, PEUMYIIECTBA
00CyX/TaeMBbIX METOJIOB MIEPE IPYTUMH,
ANbTEPHATUBHBIMHU METOJIAMHU UCCIICAOBAHUS, 1
HUX HEJOCTATKH.

MK.2.2

[IpoBoaut paboTh! 1O
00paboTke, aHaIU3y U
odopmiteHr O
pe3yIbTaToB
HCCIIEIOBAHUH B
npodecCHoHaATBHOMI
oOnactu

Pemraer yueOnyto
HCCJIEIOBATEbCKYIO 3a1auy
METOJIaMHU XpoMaTorpapuu u
AIIEKTPOXUMUU

HeynoBiaerBopuren
He ciocoben mocTaBUTh HKCIIEPUMEHT.

YnoBi1eTBOPUTEIbH
[IpoBoauT KccnenoBaHUE MPEATOKEHHBIM
METOJIOM T10 METOJIMKE, TOMYyCKasi CephE3HBIE
ommOkw. [Tomydaer u oOpabaThiBaeT pe3ysbTar,
MIPOBOAUT HEOOXOTUMBIE PACUETHI.
[TomyueHHBII OTBET HAa YUeOHYIO 3aa9y JAIEK
OT MPAaBUJILHOTO.

Xopouo
[TpoBoauT HccienoBaHNe MPEAT0KEHHBIM
METOJIOM 10 METOJUKE, T0IyCKasi HETOUHOCTH.
[TomyuaeT u oOpabaTeIBaeT pe3ynbTar,
MIPOBOMT HEOOXOIUMBIC PACUETHI.
[TomyuenHsbIil OTBET Ha y4eOHYIO0 3aa9y OJIU30K
K MIPaBUWIBHOMY.
OT1iu4HO

['paMOTHO TIPOBOJMT UCCIIETOBAHHE
MIPETIOKEHHBIM METOJIOM 10 METO/IMKE.
[Tonrydaer u oOpabaTbIBaeT pe3yibTar,
MIPOBOJIUT HEOOXoAUMBIE pacu€Thl. [lomyuyaet
NIPaBUJIBHBIN OTBET Ha YUEOHYIO 3a/1a4y.

I1K.2.2

[TpoBouT paboTs! MO
00paboTke, aHaIHu3y U
o(opmIIeHHIO
pe3yJbTaToB
HUCCIIEIOBAHUN B
npodeccuOHaIbHON
oOnactu

3HaeT OCHOBHI METOJI0B
XUMHUYECKOTO aHaJIH3a st

3¢ (HEeKTUBHOTO YCBOCHUS 3HAHUHN
10 HACTOSILEMY KypCy.

HeynosiaerBopure
JleMOHCTpUpYET OTCYTCTBHUE 3HAHHI OCHOB
00IIei, HEOPTaHMYECKOM, OpPraHNIECKOH,
AHATUTHYECKOU, (PU3NUECKON XUMUH, a TAKXKE
MaTeMaTUKU U (PU3HKH.

YnoBaerBopuTeabH
JlemoHCcTpHpyeT (hparMeHTapHbBIE 3HAHUS OCHOB
001Iei, HEOPTraHMYECKOM, OpPraHNIECKOH,
AQHATUTUYIECKOU, (PU3UUECKON XUMUH, a TAKIKE
MaTeMaTUKHU U (PU3HKH.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
Bnageer ocHoBaMu 00111, HEOPTaHUUYECKOH,
OpPraHUYeCcKOM, aHATUTUYECKOH, (pu3nueckon
XUMHH, a TAK)KE MAaTEMaTUKU U (PU3UKH,
JIOTTyCKAeT HETOYHOCTH B OTBETAX.

OT1au4yHo
[IpexpacHo BiageeT OCHOBaMH OOIIIEH,
HEOPraHUYEeCKOM, OpraHUuYECKOM,
aQHAIUTUYECKON, (PU3MUYECKON XUMUH, a TAKIKE
MaTEeMaTHKH U QU3HUKH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMeKYyTOYHOM aTTecCTANMH © 3a4eT
Crnioco0 npoBeeHnst MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEeHKa 0 JUCHUILIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTallMM ONPe/IesieTCsl Ha OCHOBE 0aJlJIOB, HAOpaHHBIX 00YYaIOIIMMCS Ha KOHTPOJIBHBIX
MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHUE Y4eOHOIO IIeproa.
MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTangHo» - ot 81 no 100
«xopowo» - ot 61 o 80

«YyI0BJIETBOPUTEJIBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Brenenue
BxoaHoe TectupoBanue

OTBeThI Ha BONIPOCHI, KacaroIuecs
0a30BbIX 3HAHUH OCHOB OOIIICH,
HEOPraHWYEeCKOM, OpraHuYeCKOM,
aHAIMTUYECKOU, (PU3MUECKON XUMUH, a
TaK)Ke MAaTEeMAaTUKU U (DU3UKH.

IIK.1.2

Bri6upaet u ucnosb3yer
TEXHUUYECKUE CPEJICTBA U METO/IbI
UCIbITaHuH (M3 Habopa
UMEIOLIUXCA) AJIs peleHus 3a1a4
HUP, mocTaBneHHBIX
CHEIUATMCTOM 00JIe€ BHICOKOH
KBATU(UKAIINHI, TOTOBUT OOBEKTHI
WCCJICTIOBAHMSI

OIIK.5.2

CucremaTusupyeT 1 rpaMOTHO
HUHTEPIIPETHPYET PE3yTbTAThI
AKCIIEPUMEHTATBHBIX
HCCJICIOBAHUI

Knaccudukarus cnoco6os
pas3esieHus o XapakTepy
(U3UKO-XUMHYECKOTO
B3aUMOJICVCTBHS
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHE TEOPETUYECKUX OCHOB
XpOMaTorpauueckoro pa3aeieHusl.
VMeHHe HHTEPIPETUPOBAThH PE3YIIbTATHI
XpoMaTorpauIeckoro aHajImsa.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.1.2

BeiGupaer u ucrnosnessyer
TEXHHUYECKHE 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

CucremMaTu3upyer ¥ rpaMOTHO
HUHTEPIIPETHPYET PE3YIIbTaThI

KadgecTBeHHEBIN 1
KOJIMYECTBCHHBIHN
xpoMarorpaduaeckuit
aHaIu3

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaHHME TEXHUKU U METOANKU
razoxpomMarorpagpu4eckoro aHajan3a

TEXHHYECKUE CPEJICTBA M METOJIBI
ucnelTaHui (U3 Habopa
UMEIOIIUXCS) JJIsL PEIICHUs 3a1a4
HHP, mocTaBiaeHHBIX
CIICLIMAIMCTOM 00Jiee BBICOKOM
KBaTM(DUKAIIMH, TOTOBUT OOBEKTHI
HCCIIEN0BAHUS

OIIK.5.3

DopMyTUpYET 3aKITIOYCHUS U
JIeJIaeT BBIBOJIBI IO pe3ysIbTaTaM
aHaIM3a JIUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPUMEHTATBHBIX H PACUETHO-
TEOPETUICCKUX UCCIICIOBAHUM C
HCIIOJIb30BAHUEM TCOPETHUECKUX
3HAHUU U TIPAKTUYECKUX HABBIKOB
pEIIeHUs MAaTEMATHUECKUX H
du3nueckux 3anau

MCTOOOB I pCIICHUA
AHAJINTUYECKUX U
HCCIIEIOBATEIIbCKUX 3aa4
HTorosoe KOHTpPOJILHOE
MeponpusTue

AKCIIEPUMEHTAIIbHBIX

VCCIIEA0OBAHUIN

IIK.1.2 [Ipumenenue [TrceMeHHBIE OTBETHI HA TECTOBBIE
Bribupaet u ncnonbzyer XpomaTorpaduueckux BONPOCHI (C BEIOOPOM OTBETA) U OTKPHITHIE

BOIPOCHI (Tpedyroliue pa3BEPHYTOrO
OTBETA) 10 XpOMaTOrpagpuIecKuM METOZ0M
HCCIIEJOBAHMUS.

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTPoJIf

BBenenune

[IpoOmKUTENBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTECTallUU: .S yaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOM padoThI



MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

[TonHBIN 1 MCYEPTIBIBAIOIITNI OTBET HA BOMPOC MO OOIIEH XUMUH

ITomubrit 1 I/IC‘IepHLIBaIOH_II/Iﬁ OTBCT Ha BOIIPOC I1O HeOpFaHI/I‘{CCKOﬁ XUMHNHU

ITomubrit 1 I/IC‘IepHLIBaIOH_II/Iﬁ OTBCT Ha BOIIPOC I10 OpFaHquCKOﬁ XUMHNHU

[TonHbIM K MCUEpTIBIBAIONINI OTBET HA BOMPOC MO aHATUTUYECKON XUMUH

[TonHBIN 1 UCYEPTIBIBAFOIINI OTBET HA BOMPOC MO (PU3NYECKON XUMUHN

ITomubrii I/IC‘IepHLIBaIOH_II/Iﬁ OTBCT Ha BOIIPOC I10 IJICKTPOXUMUHU

ITomubrii I/IC‘IepHLIBaIOH_II/Iﬁ OTBCT Ha BOIIPOC IIO MATCMATUKE

N DN N W W W W

[TonHBIi U MCYEPTIBIBAIOIINI OTBET HA BOMIPOC MO (hU3HKE

Kaaccudukanus cnoco0oB pa3esieHUs 110 XapaKTepy (PU3MKO-XUMHYECKOT0 B3auMOo/ieiicTBUS

[Ipo0mKUTENTBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTectauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeu oneHUBAHUS Baaasl
TecToBbie 3a1anus ¢ BBIOOpOM oTBeTa. 20 BOIPOCOB 10 1 Gaty Kaxapli 20
3amanus, TpeOyroIre pa3BEPHYTOTO OTBETA. 2 3aJ1aHus 110 5 0aJIOB KaXkI0€. 10
KavecTBeHHBI U KOJIMYECTBEHHbIN XpoMaTorpapuiecKuii aHaau3
[IponoKUTENBHOCTE TPOBECHUSI MEPOIIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTectauuu: 30
[Ipoxoanoii 6amn: 15
IToxa3aTeu oneHUBaHUS Baaasl
CocraBneHre 0T4ETOB 110 JIAOOPATOPHBIM padoTaM. Tpu oTuéTa 1O 5 OAITIOB KaXKIbI. 15
Brimonnenune nabopatopHoit paboThI MO ONPEAEIEHUI0 U30TEPMBI U TEIJIOTHI aJICOPOIHH 5
Brimonnenune nabopatopHoit paboThI MO 3HAKOMCTBY ¢ XpoMmatorpadom 5
Brimonnenue nabopatopHoit paboThl MO KaYECTBEHHOMY U KOJIMYECTBEHHOMY aHAJIU3y 5
IIpumenenue xpomarorpaguyecKuX MeTOA0B /IJIsl PEeLICHUS] AHAJTUTHYECKUX U
HCCIe0BaTeIbCKUX 32124
[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHS: B Yachl ayAUTOPHOMH padoThI
MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
ITpoxoaHoii 6ann: 20
IToxa3aTeiu onleHUBAHUS Baaasl
[TpaBUIBHBII ¥ MCUEPITBIBAIOIINNA OTBET HA OTKPBITHIN Bompoc. 2 Bompoca mo 10 6amuioB KakIbIi. 20




[TpaBUIBHBIN OTBET Ha TECTOBBIM BONPOC ¢ BHIOOPOM oTBeTa. 20 BOIpocoB Mo 1 Garmty Kaskablil. 20

Buja meponpusiTHs IPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH
Cnoco0 npoBeeHuss MePONPUATHS TPOMEKYTOUHOM aTTecTauum : OIEeHKa M0 AUCIUIIMHE B paMKaxX
IPOMEXKYTOUHOM aTTecTalli ONpPEeeseTcs Ha OCHOBE 0auioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPOTIPHUATHSAX, TPOBOIUMBIX B TEUEHUE YISOHOTO IEPHOAA.
MaxkcumajibHOe Kou4ecTBo 0asios : 100

KOHBepTaIII/Iﬂ 0aJ1JI0B B OTMETKHU

«oTam4Ho» - oT 81 go 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEJBHO» - 0T 50 110 60
«HeY/J0BJIETBOPUTEJIBLHO» / «He3auTeHo» MeHee 50 Oana

Komnerenunus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTHI
pe3yJbTAaTOB 00yYeHU s

IIK.2.2

[TpoBoaut paboTsl Mo 06paboTKE,
aHaJIM3y U 0(hOPMIICHUIO
pe3yJIbTaTOB UCCIIEJOBAHUH B
npodeccuoHanbHOM 061acTH
OIIK.5.2

CucreMaTu3upyeT u TpaMOTHO
MHTEPIPETHPYET PE3yIbTAThI
AKCIIEPUMEHTATBHBIX
UCCIIEA0BaHUN

OIIK.5.3

DopMyJIHPYET 3aKIOUCHUS U
JIeNIaeT BBIBOJIBI IO pe3yJIbTaTaM
aHaJM3a JUTEePaTypPHBIX TaHHBIX,
COOCTBEHHBIX
HKCIEPUMEHTAIBHBIX M PACUETHO-
TEOPETUYECKHUX HCCIIeIOBAaHUH C
UCIOJIb30BAHUEM TEOPETUUYECKHX
3HAHUM U NPAKTUYECKUX HABBIKOB
peIeHHsI MAaTeMAaTHIECKUX U
bu3nYecKuX 3a1a4

Kynonomerpus
3ammuimaeMoe KOHTPOJIbLHOE
MeponpusTie

BeimonHeHHbIe Tab0paTOpHBIE PAOOTHI IO
XpomatorpaGuaecKumM 1
AIIEKTPOXUMUYECKHM METOIaM
MCCIICIOBAHMSL.




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

Bonbsrammepomerpust
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Pemenue 3aauu mo 060py10BaHUIO
nabopaTopun HEOOXOIMMBIMU TIPUOOPAMHU
XpoMaTorpaduuecKux
SJICKTPOXUMHNYICCKHUX MCTOI0B
UCCIICI0OBAHMS.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

CUHTE3UPYET (AaHAIU3UPYET)
BEILECTBA PA3JINYHON IPUPOIBI
MK.2.2

[TpoBouT paboTsl Mo 06padoTKe,
aHaIM3y U 0(hOPMIICHUIO
pe3yJIbTaTOB UCCIIEJOBAHUH B
npodeccuoHanbHOM 0061acTH
OIIK.5.2

CucrteMaTu3upyer u rpaMOTHO
MHTEPIPETUPYET PE3yJIbTaThl
HKCIIEPUMEHTAIbHBIX
HCCIEA0BaHUIN

OIIK.5.3

DopMyJIHPYET 3aKITIOUYCHUS U
JIeNIaeT BBIBOJIBI TI0 pe3yJIbTaTaM
aHaJM3a JUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX
HKCIEPUMEHTAIBHBIX M PACUETHO-
TEOPETUYECKHUX HCCIIeIOBAaHUH C
UCTIOJIb30BAHUEM TEOPETHUUYECKUX
3HAHUM U NPAKTUYECKUX HAaBBIKOB
peleHHsl MaTeMAaTHYECKUX U
¢bu3nyeckux 3a1ad

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.2.1 [Ipumenenue [TrcbMeHHBIE OTBETHI HA OTKPBITHIC
Ocy1ecTBiser HayYHo- JJICKTPOXUMHUYCCKUX BOIIPOCHI, Kacaromuecs NPUHIUIIOB,
MCCIIEI0BATENbCKUE Pa3padOTKU METOJIOB JJI PELIEHUS BO3MOXHOCTEH U OrpaHUYEHU
10 MOCTABJICHHOH CNCUHATNCTOM | AHANIMTHYECKUX U NPUMEHEHHS XpOMaTorpauyeckux u
Oosee BHICOKOH KBaTU(PUKAMH HUCCIIEI0BATEIbCKUX 3a1au BIEKTPOXUMHUYECKUX METOOB
TCMATHKE € MCHOME30BAHICM HToroBoe KOHTPOJIbHOE UCCIICIOBAHMUSL.
COBPEMEHHOM anmaparypsbl, MeponpHsTHe

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

KyJsionomerpus

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MMPOMEKYTOUHOM arTecTanun: 30
[Tpoxoxnoii 6amt: 15

Iloxka3atenu oueHMBaHUSA Banasbi
Brinonnenue nabopaTopHbIX paboT Mo XpoMaTorpaduu B MpakTHUKyMe. 3 paboThl 1o 2,5 6auioB 7.5
KaXKaasl.
[IpenocraBnenue oTuéTa 1o 1a00paTOPHBIM paboTaM MO MEKTPOXUMHUUECKUM METOAAM 7.5

rccietoBadus. 3 otuéra 1mo 2,5 0aa KakKIbId.

[Tpenocrasienue oTuéra no 1abopaTopHeIM paboTam 1o xpomarorpaduu. 3 oruéra no 2,5 Ganna




Ka)KIbIi. 7.5
Brimonnenue 1abopaTopHbBIX paboOT MO AIEKTPOXUMUYECKUM METOAAM UCCIIEI0BaHUS B 7.5
MpakTUKyMme. 3 paboThl 1o 2,5 6aIoB Kaxaas.

BoabTammnepomerpus

[Ipo10mKUTENTBHOCTS TPOBEACHHS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY caoBust poBEIEHNS MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTaun: 30

[Tpoxoanoii 6amt: 15

Iloxa3aTesn oeHMBaHUSA Banasbt

[TpuBenEHHBIN BUJ] 3aBUCUMOCTH, KOTOPBIA MOXKET OBITh IOJIy4€H MPH UCIOIB30BAHUN METO/A 8
(ecym 3TO TpaduK, MPUBEIUTE €TO CXEMATUUECKH ) U MHTEPIPETAINS JaHHBIX.
[Tepeuenp HeOOX0UMOTO 000pYI0BaHUS (BBOJ MPOOBI, KOJIOHKA, MOABWXKHAS (a3a, 1eTeKTop, 7
cnieru@uUecKre JIEKTPOIbI) 1 000CHOBAHUEM.
[IpeioskeHne anbTepHATUBHOIO XUMUYECKOTO MU (PU3UKO-XMMUYECKOTO METOAA, TIOAXOISIIETO 4
JUISL pEIIEHUs] 3 TOW 3a7a4u
VYka3aHue ycClI0BUI dKCIIEPUMEHTA, €CIIM OHU OTJIMYAIOTCSA OT CTaHAAPTHBIX 4
[Touck B uHTEpHETE OOOPYOBAHUS, OTBEYAIOIET0 TPEOOBAHUAM 4
VYKazaHue METOJI0B MIEKTPOXUMUYECKOTI0 MIIM XpOMATOrpauuecKoro aHainusa, KOTopble MOTyT 3
OBbITh MPUMEHEHBI JUIsl PEIICHUS TOCTABJIEHHON 3a/1a4l ¢ 00OOCHOBAHUEM.

IIpumeHeHune JIEKTPOXMMHUYECKUX METOA0B /IVIsl PelIeHUs] AHAJTUTHYECKUX U

HCCIe10BATeIbCKUX 32124

[TponoIKUTENIBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40

[Ipoxoanoii 6a: 20

Iloxka3atenu oueHMBaHUSA Banasbi

ITpaBrIIbHBIM, HCYEPIIBIBAIOLINI IMCHEMEHHBIN OTBET HAa BOIIPOC, KACAIOLINICS IPAKTUYECKOTO 20
MPUMEHEHHUS ATEKTPOXUMUYECKUX METOJOB UCCIIeI0BaHus. 4 Bopoca 1o 5 6aioB KayKIbIH.
IIpaBUBHBIN, MCUEPIIBIBAIOLINN THCBMEHHBIM OTBET HA BOIIPOC, KACAIOLIUICSA TEOPUH 20

JIEKTPOXUMHUYECKUX METO/I0B HCCIIEJ0BAHUSA. 4 BOIIPOCa 110 5 0alyIOB KaXAbIi.




