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1. HammeHnoBaHue JUCHUININHBI

DKCnepUMEHTAIbHbIE MOJIENIN B OUOIOTUHI

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B BApUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHOM IPOrpaMMbI 110 HAIIPABICHUAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.04.01 buosorus

HaIpaBJIEHHOCTh BUOTEXHOIOTHS U TeHETHKA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI JKCIePUMEHTAJIbHbIE MO/IeIH B OM0JIOTMH y 00yJaroIierocs
JOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOMINE KOMIIETCHIINN:

06.04.01 buosorus (HampaBIEHHOCTH : BUOTEXHOIOTHSI ¥ TEHETHKA)

ITK.1 CniocoGeH oCcyecTBIsATh HAyYHO-UCCIIEA0BATEIbCKYIO JICSITEIIBHOCTh B COOTBETCTBUH C
HaIpaBJIEHHOCTHIO (TTpOodHIIeM) TpOorpaMMbl MAarUCTPATYPhI BHIMOIHATH SKCTIEPUMEHTHI U 0POPMIISTH
pe3yJIbTaThl UCCIIEI0BAaHUI U pa3paboToK

HNuaukaropsl

IIK.1.3 nmpoBoauT 1ab0paTOpPHBIC U MOJIEBHIC UCCIICTOBAHUS U SKCTIEPUMEHTHI B COOTBETCTBUU C
HAIpPaBJIEHHOCTHIO (ITpoduemM) nporpaMMbl MarucTpaTypbl
IIK.3 CnocoOeH co3/1aBaTh U MPE3EHTOBAThH IMPOEKTHI
HNuaukaTopsl
ITK.3.2 npoBOAUT M0JIEBBIE, TAOOPATOPHBIE UCCIAEAOBAHUS U SKCIIEPUMEHTHI JUIsl BHIIOJTHEHUS
MIPOEKTHBIX padoT



4.

O0beM U coepkaHue TUCHHUILINHBI

HamnpagsJienune noaroroBku 06.04.01 buonorus (HanpaBIEeHHOCTh: BUOTEXHOJIOTUS ¥ T€HETHKA)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 4
O0beM TMCUMILINHBI (aAK.4aC.) 144
KonTakTHas padora ¢ 48
npenojasaresem (ak.4ac.),
B TOM 4HcJIe:
IIpoBenenue 1abopaTopHBIX 48
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesbHasi padoTa 96
(ak.uac.)
@®opMbI TEKYLLIET0 KOHTPOJISI 3amuiiaemMoe KOHTPoJIbHOE MeporpusTe (3)
HroroBoe KoHTpoJIbHOE MeporpusTue (2)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (1 Tpumectp)
arrecTaumu Ok3aMeH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IlepBblii ceMecTPOBBI pa3ae
B nepBom cemecTpoBOM paszesie nu3yqarorcsi pU3NKO-XUMUYECKUE SBJICHUS U IIPUHIIMIIBI JISKAIINE B OCHOBE
OINTUYCCKUX U IJICKTPO-XUMHNYCCKUX IMPOLECCOB B 6I/IOJIOFI/I‘~I€CKI/IX CHUCTEMax.

OnTuyeckne Moe M U METO/IbI B 0M0JIOTHH
W3ydatorcst onTudeckue sIBJICHUS B )KUBBIX OpraHu3Max (Ha npuMepe (GoTOCHHTEe3a U 3pUTEITBHOTO
aHaJIM3aTopa).
W3y4aroTcsi MpUHIUIIBI JIeXKAIMEe B OCHOBE ONTHYECKUX METOJIOB UCCIeI0oBaHu (Ha mpuMepe (POTOMETPHH U
pedpakTomMeTpun).

OnTuyeckue iBJIEHUA B O0HOJI0TMH
I/ISY‘IaIOTCSI OIITHYECKHE SIBJICHUSA B OMOJIOTHH. 3H€KTpO-MaI‘HI/ITHO€ H3IYy4YCHUC, €I'0 BOJTHOBEIC
XapaKTCPHUCTUKHU, CIICKTP JJICKTPO-MAIrHUTHOI'O U3JTYUYCHUS. OnTHyeckne CBOMCTBA PACTHUTCIIbHBIX ITUTMCHTOB U
3PUTCIIbHBIX ITIMTMCHTOB.

OnrTuyeckue MeTobl B 0MOJI0THH
W3ydaroTcst MpUHIUIIBI METOAOB (hoToOMETpHH U pedpakromerpun. 3akoH Jlambepra-bepa. YcrpoiicTBo u
MPUHIUIIEI PaboTHI PoToMeTpa u pedpakTomeTpa.
Buanmelii CIeKTp 37€KTPO-MArHUTHOTO U3JIyYEHUS U €r0 BOJIHOBBIE XapaKTepUCTUKU. OCBaNBaIOTCS HABBIKU
paboTtsl Ha poTomeTpe u pedpakromerpe. DOPMHUPYIOTCS KOMIIETEHITUH 110 TUIAHUPOBAHHUIO MOJIETHHOTO
AKCIIEPUMEHTA C UCIOIb30BAaHUEM ONTUYECKMX METOJI0B, IPOBEACHUIO aHAJIN30B ONTHYECKUMHU METOaMH,
oopMIIeHHUS U NIPEACTABICHUS Pe3yIbTaToB. [loapoOHBIN X0 pabOThI H3J105KEH B MPUII0KeHHOM K YMK
¢atine "Yuebnoellocobue", JlabopaTopHas padora Nel, ctp. 21.

DIEeKTPO-XUMHUYECKHE MOJAEJIU U METOAbI B O0M0JI0TUH
N3yvaroTcst BayKHEHIIINE AIEKTPO-XUMUYECKHE SIBICHUS B OMOJIOTUY (Ha IPUMEpe dIIEKTPOH-TPAHCIIOPTHOM
LIETTd MUTOXOHJIPUHA).
N3yuaroTcst IpuHIKIIBI JISKAIIUe B OCHOBE JJICKTPO-XUMHUYECKUX METO/IO0B (Ha TPUMEPE HOHOMETPHH).

DJIeKTPO-XUMHYECKHUE sIBJIeHHsI B OMOJIOTHH
OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIE CUCTEMBI B KIIETKE. DJIEKTPO-XUMUYECKHE MPOLECCHI KIIETOYHOTO
nwixanusi. CyOcTpaTHOe U OKUCIUTENbHOE (hochopunrpoBanue. [IpixaTenbHas AIeKTPOHTPAHCIIOPTHAS 1IeTIh
MHTOXOHIPHUH.

JIeKTPO-XUMHYECKHE MeTOAbl B OM0JI0TUM
N3yuaroTcst npuHIUIIB PabOTHI SJIEKTPO-XUMHUECKIX METOJIOB MccienoBanus. [loHsTre 00 3JIeKTpUIecKon u
XUMUYECKOH padoTe. ['ampBaHMUECKHUI 2JIEMEHT. Y CTPOMCTBO M MPUHIIUII pabOThl CTEKIISTHHOTO JIEKTPO/IA.
OcBauBaroTCs HABBIKU TUIAHUPOBAHUSA, TPOBEICHUS M HHTEPIPETAIIUN PE3YIbTATOB MOJICTBHBIX OIMBITOB C
HCII0JIb30BaHUEM NIEKTPO-XUMHUUECKUX METO/I0B (Ha IpuMepe onpeaencHus pH pasHbIX THUIOB 110YB).
[Toapo6HBIt X014 paboTh! M3N0KeH B pmwiiokeHHOM K YMK daiine "Yuebnoellocobue", Jlaboparopnas padota
Nel6, ctp. 116 u JlabopaTopnas padota Nel7, ctp. 117.

Xpomarorpaguueckue MoJeJ i 1 METOAbI B 0MOJIOTUH
W3yyaroTcs siBneHus: B3aMMOACHCTBHS BEIIECTB Ha TpaHUIIAX pasnena (a3 (IucrnepCuoHHbIE CUCTEMBI) B
OMOJIOTMYECKUX U MMOYBEHHBIX Iporeccax. [lonarue o cnabbix B3auMoieicTBUAX. SBieHus copOum u
JecopOITnu.
N3yyaroTcst 6a30BbIe OCHOBBI XpOMaTOrpapuuecKux METOI0B UCCIEI0BaHNUS.

DOu3NKo-XUMHYECKHE SIBJIEHNA B 0M0OJIOTHYeCKUX CHCTEMAX
[Tonsitue o nucniepcronHoM cucteme. CopOuus u necopOums BemniecTB. Cadble B3aMMOICHCTBUS, UX



OHOJOrHYECKOe U DKOIOTMYECKOE 3HAUEHHE.

Xpomarorpadpuiyeckue MeToAbl B OMOJIOTUH
NzygaroTcst 6a30BbIe OCHOBHI XpoMaTorpadgudeckux mpoiieccoB. [ImanupoBaHue u MpoBeIeHUE MOJEIBHOTO
OKCIICPUMCHTA IO pa3aACICHUIO TUTMCHTOB paCTCHI/Iﬁ Pa3HBIX CUCTCMATUYCCKUX I'PYIIT METOJ0M 6yM3)KHOfI
xpomarorpadumn. [TogpoOHBIiT X0 pabOTHI U3JI0XKEH B MaTepUaiax MPUIOKEHHBIX K JaHHOMY paszzaeny Y MK.

Bropoii cemecTpoBblii pa3ae
Bo BTOpOM ceMecTpoBOM paszfiene mperyCMOTPEHO YIiTyOJIeHHOEe OCBOCHHE METO/I0B TNIaHUPOBAHUS,
MIPOBEJICHUS U MPEACTABICHUS PE3YIbTATOB MOJICTBHBIX IKCIIEPUMEHTOB B OMOIOTUYECKUX U SKOJIOTHUECKHUX
UCCIIETOBaHMSIX.

MopenbHbIe 3KCIIEPUMEHTHI B 0M0JI0THH € UCIIO0JIb30BAHHEM ONTHYECKUX METO10B
®opmupoBaHue NpoPecCUOHATbHBIX KOMIIETEHLUH MO MPOBEIECHUIO0 MOIEIBHBIX IKCIEPUMEHTOB C
HCIOJIb30BAaHUEM ONTHYECKUX METOJIOB Ha NMPUMEpPE UCCIIe0OBaHUS (PepMEHTATUBHON aKTUBHOCTH
OMOTEXHOJIOIMYECKHX MTPOAYKTOB.

Kunetuka pepMeHTATHBHBIX PeaKkuMid
[TonsaTHE O PepMEHTATUBHBIX peaKUsIX U pepMeHTHOM Katanuse. Kunetnka pepMeHTaTHBHBIX PEaKIIUi.

HccaenoBanue ¢pepMeHTATHBHON AKTHUBHOCTH B MO/IeJIbLHBIX IKCIIEPUMEHTAX
HccnenoBanne akTUBHOCTH (PEPMEHTOB C HCIIOIH30BAaHUEM XPOMOTE€HOT0 CyOCTpaTa METO/I0M
cnekrpodoTomerpun. ['pamxyupoBka cnekrpodoromerpa. [IpoBenenrne MmoaenbHON (pepMEHTAaTUBHOM pEaKITHH.
Brruncnenue aktuBHOCTH (hepMmenTa. MuTeprperanus pe3ynbsratoB. CocTaBlIeHHUE U IPEICTaBICHNUE OTYETA 110
OIITUYCCKUM METOAaM HUCCIICAOBaHUS.

MoaeabHbIe IKCIIEPUMEHTHI ¢ HCIO0JIb30BAHNEM XPOMATOrpapuiecKuX MeToa0B
MopenupoBaHue FKCIIEPUMEHTOB 110 (PU3UOJIOTHH YCTOMYMBOCTH PACTEHUN C UCIIOJIH30BAHUEM
XpomaTorpauueckux MeTOJOB.

MoaenbHble IKCIIEPUMEHTHI 110 GU3MOJI0TMH YCTOHYHUBOCTH PacTeHUil
MogenbHble UCCIeI0BaHUA M0 YCTOMYUBOCTH pacTeHUI K HEOJIAaronpusaTHBIM (aKTopaM OKpY>Karollei cpebl
(3aconenue, 3acyxa u ap.). OOuire MexaHU3Mbl yCTOMYMBOCTH pacTeHU. OKUCIUTENBHBINA CTPEcC U
AHTHOKCHUJAHTHAsI CUCTEMa PACTEHUH.

HccnenoBanusi MEXaHU3MOB YCTOWYHBOCTH PACTEHHIT MeTOJaMH XpoMaTorpaduu
[Tpuntun metona oOpameHHO-()a3HOM BEICOKOI(PHEKTUBHON XKHAKOCTHONW XpoMaTorpadguu. AHanu3
coJiep>KaHusl KOMIIOHEHTOB aHTHOKCUJAHTHON CUCTEMBI y PACTEHUI B MOJIEIBHBIX IKCIIEPUMEHTaX METO/I0M
O® BOXX. UnTepnperanus pe3yiabraTtoB ucciuenoBanuii Mmerogom BOXKX. CocraBienue u npeacTaBieHue
OTYETa IO XPOMATOTPAPUIECKIM METOIAM.

MoaeabHble IKCIICPUMECHTDI B MOYBCHHO-IKOJOI'MYE€CKUX HCCJICI0BAHUAX
MOI[GJ'IPIpOBaHI/Ie OKCIICPUMCHTOB C MCITOJIB30BAHUEM JJICKTPOXUMHUUYCCKUX METOJ0B, HA IPUMEPEC
HMOHCCJIICKTHUBHOI'O aHaJIn3a.

MOZ[CJIHpOBaHPle B MOYBEHHO-3KOJJIOTHYE€CKHX HCCJICI0BAHUAX
MOI[GJIPIpOBaHI/IC MMOYBCHHO-3KOJIOTHYCCKHUX IMPOLCCCOB HA NPUMEPC 3arpA3HCHUA TAKCIBIMU MCTAJUIAMU.
q)aKTopI)I MOABUKHOCTH TSXKCJIBIX METAJIJIOB B ITIOYBaXx. HpI/IHIII/IH MCTOAa HOHCCJIICKTUBHBIX 3JICKTPOI0B.

I/ICCJ'IeIIOBaHI/Ie MOABH’KHOCTH THIKCJIBIX META/LJIOB B MOAC/IbHBIX IKCIICPUMCEHTAX
Ananmmuz IMOABUKHOCTHU TSXKEJIBIX METAJIJIOB B IIOYBAX PA3HBIX TCHECTHUYCCKUX THUIIOB. OHGHKa TIOABM>KHOCTH



TAXKCIIBbIX MCTAJIJIOB. I/IHTepHpeTaL{I/IH PE3YJIbTATOB. CocraBneHue u MMpeACTAaBJICHNUC OTYCTA 110 MOJACIIUPOBAHUTIO
MMOYBCHHO-3KOJIOTHYCCKHUX ITPOLICCCOB.

HToroBoe KOHTPOJILHOE MEPONPUSITHE
3ammra OTYETOB 110 JabOpaTOPHBIM padOTaM C OLIEHKOM TEOPETUUECKUX 3HAHUM MPUHIIMIIOB OMOJIOTUYECKHUX
SIBIICHUI U METOJIOB M3YYCHHBIX B XOJIC OCBOCHUS TUCIIUILIIHHEI.
CTyIeHT JIOJDKEH BIIAJIETh TEOPETHUECKUMHU MPEIICTABICHUSIMUA O ONITUYECKHX, SJICKTPOXUMHUECKUX U
XpOMaTOI‘pa(i)I/I‘-IeCKI/IX ABJICHUAX U METOAAX. CTYI[GHT JOJI’KEH O6’b$ICHI/ITI: CYTb HaGJ'IIO,Z[aeMLIX B
OKCIICPUMCHTAX SIBJICHUU U mponeccoB, 3HaTb U YMCTb 00BACHSITH MMPUHIUIT pa6OTI)I HUCIIOJIB30BaHHBIX MCTOJ0B,
OOBSICHATH TIOJTYYCHHBIC PE3yJIbTAThl U UX OMOJIOTHYECKOE H/HITH SKOJIOTHYECKOE 3HAUCHHE.



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. Ananutuyeckas XuMus U U3NKO-XUMHUECKHE METO/IbI aHAIM3a : TAOOPATOPHBIN MPAKTUKYM / COCTAaBUTEIH
T. . Cynpauna. — Caparos : Al [Iu Op Menua, 2018. — 118 c. — ISBN 978-5-4486-0057-9. — Tekcr :
AIEKTPOHHBIN // DiekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/70757.html

JlonoJIHUTEIbHAS

1. [IpakTrKkyM 110 (PU3UKO-XUMHUYECKUM METOJaM aHainu3a:ydeoHoe nmocoodue/pen. O. M. [lerpyxuH.-
Mocksa: Xumus, 1987.-248.

2. bonbmioit npaktukyM "bruoxumus':mabopaTopHsie paboThI : yueOHOE ocoOue AJsi CTYIEHTOB
Oouonoruueckoro GakynbpTeTa, 00yJyarouxcs no HarpasieHuto "buonorus"/MuHHUCTEpCTBO 00pa3oBaHus U
Hayku Poccuiickont @enepaunu, [lepmckuil rocy1apCcTBEHHbIN HAUMOHAIBHBIN UCCIIEA0BATEIbCKUI
yausepcureT.-Ilepmp,2012, ISBN 978-5-7944-1840-8.-148.-bubnuorp.: c. 146-147

3. I'aBpunenko B. @.,)Kuranosa T. B. Bonbmioit mpaktukym mo ¢potocunTe3y:ydedHOe TocoOue It CTYJCHTOB
BY30B, oOyuatomuxcs o Hanpasienuto 510600 "buonorus" u criermansHocT 011600 "Bronorus”, 012000
"®usnonorusa"/B. ®@. I'aBpunenko, T. B. XKuranosa ; pexa. U. I1. EpmakoB.-MockBa:Akagemus1,2003, ISBN 5-
7695-1110-9.-256.-bubnuorp.: c. 241



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

O06pa3zoBaTeNBHBIN MPOIIECC MO TUCIUTIINHE IKCNEePUMEHTATbHbIE MO/IeJIM B OMOJIOTHM TIPEIoIaraet
HCIOJIb30BAaHUE CIIEIYIOIIEr0 MPOrpaMMHOro o0ecnedeHns: 1 UH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[pe3eHTAllMOHHbIE MaTepUabl (CIaiabl IO TeMaM JIAOOPATOPHBIX 3aHATHI);

JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)
JOCTYTI B 3JISKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

ITepeyeHp HEOOXOIMMOTO JIULIEH3UOHHOTO U (WJIM) CBOOOJHO pacpOCTPAHIEMOT0 TPOTPaAaMMHOTO
obecreyeHust:

1) oucHbI MakeT NpUIOKEHUH (TEKCTOBBIH MpolLieccop, MporpaMmma Jyis MOArOTOBKH JIEKTPOHHBIX
IIpe3eHTaIH);

3) mpusoKeHue, MO3BOJISIONIEe MPOCMATPUBATE M BOCIIPOM3BOANTH MeanakoHTeHT PDF-daiinos.
JlucuuIuivHa He peayCMaTpHUBaeT UCTIONB30BaHUE CIIEIUATN3MPOBAHHOTO ITPOTPAMMHOTO 00eCTIeYeHUs

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasioB, pa3MemeHHbIX B JInunbix kabunetax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBE/ICHUY 3aHATHI B pEXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOM paboThI.

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

11. Onncanue MaTepraJbHO-TEXHHUYECKOH 0a3bl, HE00XOAUMOM VISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO NMpoIecca Mo AUCHUIINHE

Jliist mpoBeieHus JIaopaTOPHBIX 3aHATHI HeoOxonuma JlabopaTopus "®duznonoruu 1 OHOXUMHH
pacteHui" ,ocHameHHass HE0OXOAUMBIM JIA0OPATOPHBIM 000PYIOBAHUEM, CIICIIMATH3UPOBAHHON MEOEIbIO,
J€MOHCTPAIIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SKpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
porpaMMHBIM oOecrieueHreM, MeJIOBOH (1) min MapkepHo# 1ockoi. CocTaB 000pyAOBaHMs TPEICTABIICH B
nacrnopre JJabopaTopuH.

Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI omerieHuss Hayunoi 6ubmmorteku [ITHUY . [Tomemnenus
Hayunoii 6u6mmoreku [I'HNY, o6ecnieunBaroT J0OCTYII K JTOKAIBHOW M TI100aIbHOM CETSIM.

Jlnis mpoBeIeHNsI MEPOIPUATHH TEKYIEro KOHTPOJIS M IPOMEXKYTOYHOH aTTecTaliy, IPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTaluil HeoOxoauma JlabopaTopus "®uznonoruu u 6uoxumun pactenuii”. Cocra
000py10BaHuUs IPEJCTABIICH B [TACHIOPTE JIAOOPaTOPHH.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuTanpHbI{ 3aJ1 TYMaHUTApHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axkynprera, kopn.9, aya. 4. O6opynosana 11 nepcoHabHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbioTephl, yCTaHOBICHHBIE B TOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHHEM:

Onepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynprantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
JKcNepUMEHTAJIbHbIE MO/1eJIU B OHOJIOTHH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Crnoco0eH oCyleCTBJIATh HAYYHO-UCCIIeI0BATEILCKYIO 1eTeJILHOCTh B COOTBETCTBUM €
HANIPaBJIEHHOCTHIO (Ipo(ujieM) NPOrpaMMbl MArucTPaTypbl BHINOJIHATH IKCIIEPUMEHTHI U

0popMISATH pe3yJIbTaThl HCCJIEJOBAHUNI M Pa3padoToOK

HNuaukarop IlnannpyemMble pe3yabTaThl Kputepun oneHuBaHus pe3y1bTaTOB
o0y4eHHus o0y4eHus
IK.1.3 3HaTh NPUHIIUIIBI COBPEMEHHBIX HeynosiaerBopure

MPOBOAMT Ja00OpaTOpHEIE
Y TIOJIEBBIEC UCCIIEIOBAHUS
Y DKCIIEPUMEHTHI B
COOTBETCTBHUH C
HaINPaBJICHHOCTHIO
(mpoduneM) mporpamMmsI
MarucTpaTypbl

METOJIOB JTAOOPATOPHOTO
UCCIICIOBAHUS, YMETh
IUTAHUPOBATh U ITPOBOIMTH
MO/JIeJIbHBIC SKCIICPUMEHTHI B
OMOJIOTHYECKUX HUCCICTOBAHMSIX,
BJIAIETh CLIOCOOHOCTBIO
0hOpMIIATH U 3aIIUIIATH
PE3yNIBTATHI SKCIICPUMEHTA.

He 3HaeT npuHIIUTIEI COBPEMEHHBIX METOJIOB
1ab0PaTOPHOTO UCCIICIOBAHMUS, HE YMEET
TUTAHUPOBATH U TPOBOAUTH MOJICTILHBIC
9KCIIEPUMEHTHI B OMOJIOTHUECKUX
UCCIIEIOBaHMIX, HE BIIAJIEET CIIOCOOHOCTHIO
oOpMIIATh U 3aIIUIIATH PE3YIbTAThI
AKCIIEPUMEHTA.
YnoBj1eTBOPUTEIbH

B 00mux ueprax 3HaeT NPUHITUIIBI
COBPEMEHHBIX METOJIOB Ta0OPATOPHOTO
UCCIEeIOBaHMs; PparMEeHTapHO YMEET
TUTAHUPOBATh U MTPOBOAUTH MOJIETIbHBIE
AKCIIEPUMEHTHI B OMOJIOTMYECKUX
UCCIEeIOBaHMX, (hparMEHTapHO BIIAJIEET
CIOCOOHOCTBIO 0()OPMIISTH | 3aIHUIINATh
PE3YJIBTAThI SKCIIEPUMEHTA.

Xopouo
B 1iesoM 3HaeT mpUHLIKITBI COBPEMEHHBIX
METOJIOB JIaOOPATOPHOTO UCCIIEIOBAHUS; YMEET
TUTAHUPOBATH U TPOBOJAWTH MOJICIHLHBIC
IKCIIEPUMEHTHI B OMOJIOTHYECKUX
HCCIIEOBAHUSX, BIIAJIEET CIOCOOHOCTHIO
oOpMIIATE U 3aIUIIATE PE3YIbTATHI
IKCIIEPUMEHTA; OJTHAKO B 3HAHUSAX, YMEHUSIX U
HABBIKaX UMEIOTCS OTACIbHBIC TPOOEIHI.

OT1iu4HO
3HaeT MPUHIIUITEI COBPEMEHHBIX METO/IOB
1ab0pPaTOPHOTO UCCIICIOBAHUS;, YMEET
TUTAHUPOBATH U TPOBOAUTH MOJICTILHBIC
IKCIIEPUMEHTHI B OMOJIOTHYECKUX
UCCIIeIOBaHMIX, BIa/IeeT CIOCOOHOCTHIO
o OpMIIATE U 3aIIUIIATH PE3YIbTAThI
HKCIIEPUMEHTA.




IIK.3

Cnoco0eH c031aBaTh M NPE3EHTOBATH MPOEKTHI

Nuaukarop Iliianupyemblie pe3yabTaThl Kpurepun oueHuBanusi pe3yJbTaToB
o0y4eHust 00y4eHust
IIK.3.2 3HATh NPUHILIMIIEI COBPEMEHHBIX HeynoBierBopureJ
MIPOBOJIUT TOJIEBBIE, METOJIOB J1TAOOPaTOPHOTO He 3HaeT npuHIMIIBI COBPEMEHHBIX METOI0B
nabopaTopHbIe UCCIIENOBAHMS [P [IPOBEICHUN | JAOOPATOPHOIO MCCIIEA0BAHUS NIPH

UCCIICIOBAHUS U
OKCTIEPUMEHTBI JJIsI
BBITTOJTHCHUSA MPOCKTHBIX
pabor

MIPOCKTHBIX PaboT; yMETh
TUTAHUPOBATh U TIPOBONTH
MO/JIEIIbHBIC IKCTIEPUMEHTHI TIPH
IIPOBEJICHUH NPOEKTHBIX padoT.

MPOBEJICHUH TMPOEKTHHIX PaboT; HE yMEeT
TUTAHUPOBATh U MTPOBOAUTH MOJIETIbHBIE
AKCIIEPUMEHTHI MPU MPOBEACHUH MTPOESKTHHIX
pabor.
Y0BJ1€TBOPUTEJbH

YacTuyHO 3HAaET MPUHIIUIIBI COBPEMEHHBIX
METO/JIOB JIaOOPATOPHOTO UCCIEIOBAHUS MPU
MIPOBEJICHUH IMPOEKTHHIX paboT; HE yMeeT
IUTAHUPOBATh U MIPOBOAUTH MOJIETIbHBIE
SKCIIEPUMEHTHI MPU MPOBEICHUH MTPOESKTHBIX
pabor.

Xopouo
3HaeT MPUHIIMITBI COBPEMEHHBIX METO/I0B
71a60pPaTOPHOTO UCCIIEIOBAHUS IIPU
MIPOBEJICHUH IPOCKTHBIX PabOT; YaCTUIHO
yMEeT IJIaHUPOBATh M MPOBOUTH MOJICITEHEIC
IKCIIEPUMEHTHI TPU TPOBEJCHUH MTPOCKTHBIX
pabor.

OT1iu4HO
3HaeT MPUHIIMITEI COBPEMEHHBIX METO/IOB
1ab0PaTOPHOTO UCCIICIOBAHUS TIPU
MPOBEJICHUH TPOCKTHHIX paboT; ymeeT
TUTAHUPOBATH U TPOBOJAUTH MOJICTILHBIC
AKCIIEPUMEHTHI PU TPOBEIACHUH MTPOSKTHBIX
pa0or.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema JIOCTaBKH : ba3opas

Buja meponpusiTus NPOMeKYTOYHOM aTTECTALMH : 3a4eT
Cnoco06 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa M0 JUCHUIIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENsIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUEOHOTO NIEpUO/a.
MaxkcumMajbHOe KoJIn4decTBo 0amion : 100

KonBeprauusi 6a/uU10B B 0TMETKH

«otianuHo» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 43 10 60
«HEYIOBJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

IK.1.3

MPOBOJIUT JaOOpaTOPHBIE U
TMOJICBBIC HCCIICIOBAHUS U
9KCIIEPUMEHTHI B COOTBETCTBHH C
HANPaBIEHHOCTHIO (TTpoduem)
MPOrPaMMbl MarUCTPATYPBI
IIK.3.2

MIPOBOJIMT TOJIEBEIE,
nabopaTopHbIe UCCTEI0BAHUS U
AKCIIEPUMEHTHI JIJIsl BBITTOJIHEHUS
MIPOCKTHBIX PaboT

OnTuyeckre METOBI B
ouoaoruu

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

SIBnienusa u MMPUHIMUIIBL, JIC)KAIUC B OCHOBC
OITHYECKUX SBJIECHHUI B OMOJIOTHH U
OIITHYCCKHUX MCTOAOB MCCJIICAOBAHNA.

MK.1.3

MIPOBOTUT Ja00OpaTOPHBIEC U
TMIOJICBBIE MCCIICIOBAHUS U
OKCIIEPUMEHTHI B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO (TIpoduieM)
MIPOTPaMMBbI MAarUCTPATYPBI
IIK.3.2

MIPOBOJIUT IOJIEBBIE,
nabopaTopHBIE HCCIETOBAHUS U
AKCIIEPUMEHTHI JIJIsl BBITOJIHEHUS
IPOEKTHBIX padoT

DJICKTPO-XUMHUYCCKUE
METO/IbI B OMOJIOTHUH
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

[TpUHIIUTIBI DIIEKTPOXUMUYECKUX
npoiieccoB u MeTooB. [lnanupoBanue u
MIPOBECHUE MOJICTBHBIX SKCTICPUMEHTOB C
MPUMEHEHUEM 3JIEKTPOXUMUYECKHUX
METOMOB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IIK.1.3 Xpomarorpaduueckue SIBNIeHMS B TUCTIEPCHBIX CUCTEMAX U
MIPOBOAMT JabOpaTOPHBIE U METO/IbI B OMOJIOTUH MIPHUHIIAIT METO/1a XpoMatorpaduu.
MOJIEBBIC UCCICAOBAHUSA U HNTorosoe KOHTpPOJIbHOE [IpoBoeHME aHaTM3a METOIOM OyMaKHOM
SKCHEPUMEHTBI B COOTBETCTBUM C | MepONpHsATHE xpomarorpaduu.

HaIpaBJIECHHOCTHIO (TIpoduIeM)
IPOrPaMMbI MarCTPATYPhbI
MK.3.2

MPOBOJIUT TOJICBBIC,
nabopaToOpHBIE HCCIIETOBAHUS U
OKCIEPUMEHTBI ISl BBITOJTHEHHS
MPOEKTHBIX padoT

Crnenupukanuss MeponpusiTuid TEKymero KOHTpoJIs

OnTtuyeckue MeToabI B OHOJIOTHH

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 20
[Tpoxonnoii 6amn: 9

IToxa3aTesn oueHNMBaHUHA Bajibi
JlaHbI mpaBWJIbHBIE OTBETHI HA IIITh KOHTPOJIBHBIX BOIPOCOB 20
JlaHbl mpaBWIIbHBIE OTBETHI HA TPU KOHTPOJIBHBIX BOIPOCA 15
JlaHbI MpaBUJIBHBIE OTBETHI HA JIBA KOHTPOJIBHBIX BOIIPOCA 9
JlaH npaBUIIBHBIN OTBET HA OJMH KOHTPOJBHBIN BOIIPOC 4

DJIeKTPO-XUMHYECKHE METO/IbI B 0M0JI0THH

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoxanoii 6amr: 17

IToxa3zaTesn oneHUBAHUSA Banabl
JlaHbl npaBUJIbHBIE OTBETHI HE MEHEE YeM Ha 4 KOHTPOJIBHBIX BOIpOCa 40
JlaHbl mpaBWIIbHBIE OTBETHI HA TPU KOHTPOJIBHBIX BOIPOCA 30
JlaHbI MpaBUIIBHBIE OTBETHI HA JIBA KOHTPOJIBHBIX BOIIPOCA 17
JlaHbI MpaBWJIbHBIE OTBETHI HA OAWH KOHTPOJIBHBIN BOIIPOC. 5

Xpomartorpapuyeckue MeToibl B 0M0JI0TMH

IIpoOmKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoxanoii 6amr: 17



IToka3aTeu oneHUBAHUSA Babl
JlaHbI paBUIIbHBIE ITMCBMEHHBIE OTBETHI HE MEHEE YEM Ha YETBIPE U3 IIATH KOHTPOJIbHBIX 40
BOIIpOCA.
JlaHbI MpaBUIIbHBIE TMCBMEHHBIE OTBETHI HA TPU U3 IISITH KOHTPOJIBHBIX BOIIPOCA. 30
JlaHbI MpaBUIIbHBIE ITMCEMEHHBIE OTBETHI HA J1BA U3 IIITU KOHTPOJIBHBIX BOIIPOCA. 17
JlaH nipaBUIIbHBIN MMCbMEHHBIN OTBET HA OJUH U3 IISITU KOHTPOJIBHBIX BOIIPOCA. 5

Bua MeponpusiTUsi IPOMEKYTOYHOM aTTECTAIUM : DK3aMEH
Cnoco0 npoBeeHUss MEPONIPUATHS IPOMEKYTOUHOM aTTecTauum : OIeHKa 0 IUCIUIIMHE B paMKaxX
IPOMEXKYTOUHOM aTTecTalli ONpeeIseTcs Ha OCHOBE 0auioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPONPUSITUSX, IPOBOJIMMBIX B TEUEHHE YUEOHOTO IIepro/a.
MaxkcumajibHOe KoaIu4ecTBo 0asios : 100

KOHBepTaIII/IH 0aJ1J1I0B B OTMETKHU

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

«yI0BJIETBOPUTEJIBHO» - 0T 44 10 60
«HeY/J0BJIETBOPUTEJILHO» / «He3auTeHo» MeHee 44 Oarta

Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposmpyemble 3jieMeHTHI
pe3yJbTAaTOB 00yYeHUsI

IIK.1.3

IPOBOJUT Ja00OpaTOpHbIE U
TIOJICBBIE MCCIICIOBAHUS U
OKCIIEPUMEHTHI B COOTBETCTBUH C
HaIpaBJIECHHOCTHIO (TIpoduIeM)
IPOTPaMMBI MarHCTPATYPhI
MK.3.2

MIPOBOJTUT TOJIEBBIE,
nmabopaTOpHbIE UCCIICIOBAHUS U
OKCIIEPUMEHTHI JIJISI BBITTOJIHEHUS
MPOEKTHBIX padoT

Hccnenosanue
(dhepMeHTaTUBHOU
AKTUBHOCTH B MOJIEIIBLHBIX
AKCIIEPUMEHTAX
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

[ImanupoBanue, MpOBEICHUE U
MPECTABICHUE PE3YIBTATOB MOJIEITBHBIX
JKCIIEPUMEHTOB C UCIIOIb30BaHUEM
ONTUYECKUX METOJIOB UCCCIICIOBAHUA.

IIK.1.3

IPOBOJUT Ja00OpaTOpHbIE U
MOJIEBBIE MCCIIEIOBAHUS U
HKCIIEPUMEHTHI B COOTBETCTBUH C
HalpaBJIeHHOCTHIO (Tpodusem)
IPOTrpaMMbl MarkucTpaTypsl
I1K.3.2

IPOBOJUT IOJIEBBIE,
71a00paTOPHBIE UCCIIEAOBAHUS U
HKCIIEPUMEHTBI JJIs1 BBIITOJIHEHUS
IIPOEKTHBIX padoT

UccnenoBanus MeEXaHU3MOB
YCTOMYMBOCTH PACTCHUH
METOAaMU XpoMaTorpaduu
3amunaeMoe KOHTPOJIbHOE
MeponpusiTHe

HpOBCIICHI/IC MOJCJIbHBIX 3KCIICPUMCHTOB
Ha PaCTUTENIBHBIX OPTaHU3Max C
HUCIIOJIB30BAaHUEM METOda )KHI[KOCTHOﬁ
xpomarorpaduu




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IIK.1.3 Uccnenoanue noasuxxkHocTH [IpoBeieHre MOIEIBHOTO AKCIIEPUMEHTA
IPOBOAUT J1a0OPaTOPHBIE U TSDKEJIBIX METAJIJIOB B 10 MUT'pAllMM TOKCUYHBIX DJICMCHTOB B
MOJICBBIC UCCIICAOBAHNA 1 MOJEIILHBIX DKCIIEPUMEHTAX | IOYBaX Pa3HBIX THUIIOB.
OKCIIEPUMEHTEI B COOTBETCTBUHY C | 3amumiaeMoe KOHTPOJIbHOE
HaIpaBJIECHHOCTHIO (TIpoduIeM) MeponpHsiTHe
MPOTPAMMBI MaruCTpaTyphbl

MK.3.2

MPOBOJIUT TOJICBBIE,
nabopaTopHbIE UCCIETOBAHUS U
OKCIIEPUMEHTBI JIJIs BBITOTHEHUS
MPOEKTHBIX padoT

IIK.1.3 HToroBoe KOHTpOJILHOE IIpuHUUIIBI TOCTAHOBKU MOZEIIBHOIO
IPOBOJUT J1a00PATOPHBIE U MEPONPUATHE JKcIiepuMeHTa B Ouosoruu. O60CHOBaHUE
IIOJIEBBIE MCCIIEIOBAHUS U HroroBoe KOHTpPOJIbHOE METOAa JJIsl UCCIeI0BaHUs. Y MEHUE
OKCIIEPUMCEHTBI B COOTBCTCTBUU C | meponpHsATHE OO0BACHATH OMOTOTHUECKUNA CMBICIT
HaIPaBICHHOCTBIO (MpoduIeM) HAOJI0/TAEMBIX SBJICHHUIA U MOTYyYEHHBIX
IPOrpaMMbl MarkucTpaTypsl JAHHBIX.

IIK.3.2

IPOBOJUT IOJIEBBIE,
1a00paTOPHBIE UCCIIEAOBAHUS U
HKCIIEPUMEHTBI JJIs1 BBIITOJIHEHUS
IIPOEKTHBIX padoT

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

HccaenoBanmne pepMeHTATUBHOM AKTUBHOCTH B MOJIEJILHBIX IKCIIEPUMEHTAX

[Ipo10mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENCHUSI MEPOIIPUATHUS: B YaChl CAMOCTOATEILHON PadoThI
MaxkcuManbHbIi a1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amr: 11

IToxa3aTe i onleHUBAHUS Baaasl
Otyet o nabopaTopHOit padboTe oopMiIeH coriacHO TpeOOBaHUAM. Y BEPEHHO H3J1araet 25
MIPHUHIIMIIBI JICXKAIIHE B OCHOBE HAOII0JaeMBIX MPOIIECCOB U B padOTE UCTIONB3YEMBIX METOIOB.
Otyet o nabopaTopHoil padboTe oopmieH coracHO TpeboBaHusIM. 3maraeT mpuHIUATIBI 15

JIC)KaIeE B OCHOBEC Ha6JIIOI[aeMI>IX IMponeccoB U B pa60Te HCIOJIb3YCMBbIX MCTOZIOB C
HEOOJIBIIIMMH HETOYHOCTSIMH.

Otuer no 1aboparopHoil padore odopmiieH cormacHo TpedoBanusM. MimeeT obiiee 11
Ipe/CTaBICHNE O HAOII0IaeMbIX IPOLIECCaX U HCHOIb3YEMbIX METOIAX.
Ortuet o nabopaTopHoii paboTe opopmieH corinacHo TpeboBaHusAM. He MOXKeT U310KUTh 5

IMPUHIUIIBI Ha6J'I}O,Z[aeMBIX SIBJICHUN W HCIIOJIB3YEMBIX METO/I0B.

HccnenoBanus MeXxaHM3MOB YCTOMYHMBOCTH PACTeHUIA MeToaMH XpoMaTorpadgun

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEIbHON PadoThI



MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amr: 11

IToxa3zaTean oneHMBaHUA

Baaasl

Otuer O(l)OpMJ'IeH COrjIaCHO Tpe6OBaHI/I$I. YBepCHHO n3j1aracT CyTb MCTOZI OB U Ha6J'IIOI[aeMBIX
siBlIcHMH. BiageeT HaBRIKaMHU MOACIINPOBAHUA OMOJIOTUYCCKOTO OKCIICPUMCHTA.

25

Otuer O(bOpMJ'IeH COorj1aCHoO Tpe6OBaHI/I$I. C HeOOJBIIMMH OIIMOKaAMH H3JIaraeT CYTb MCTOJOB 1
Ha6HIOI[aCMI>IX SIBJICHU. Bna;[eeT HaBbIKaMU MOACIIUMPOBAHUA OHOJIOTHYECKOTO 9KCIICPUMCHTA.

20

Otuet oopmiteH cornmacHo TpeboBanus. C ommOKaMH U3JIaraeT CyTh METOJIOB U HAOIIOJAaeMBbIX
ABICHUNA. B 00IMX yepTax UMeeT NpeACTaBICHNUE O MOJCTUPOBAHUH OHOIOTUYECKOTO
IKCTICPUMECHTA.

11

Otuet opopmiieH 6e3 coboaeHns TpeOOBaHUH K JaHHOMY BUAy paboT. He MoXkeT 3aIuTHTh
OTYeT.

HccaenoBanue moABMKHOCTH TSIZKEJIbIX METAJIOB B MOJA€JIbHBIX IKCIIEPUMEHTAX

[Ipo1omKUTENBHOCTD TPOBEACHMSI MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTeCTalluN: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTenn oeHUBAHUA

Bajaabl

Otuet oopmiteH cormacHo TpeOOBaHUs. YBEPEHHO U3JaraeT CyTh METOAOB U HAOII0JaeMBIX
sIBIICHHU. BirageeT HaBpIkaMu MOACTHUPOBAHUS OHOJIOTUIECKOTO KCIIEPHMEHTA.

25

Otuet odopmiieH coriacHo TpedoBanus. C HEOOIBIIMMH OMIMOKAMH M3JIaraeT CyTh METOZOB U
HaOI0JaeMBbIX ABJICHUI. Biageer HaBBIKaMy MOJIETUPOBAHUS OMOJIOTUYECKOTO SKCIICPUMEHTA.

20

Otuet opopmIieH ¢ HEOONBITUMU HETOYHOCTAIMU. C OmMOKaMu U3JIaraeT CyTh METOAOB U
HaOJII0TaeMBIX SIBIICHUH. B 00X yepTax uMeeT mpeCcTaBIeHHEe O MOJCIIMPOBAHIH
OHMOJIOTMYECKOTO IKCIIEPUMEHTA.

11

Otuet opopmiieH 6e3 coOmoeHrs TpeOOBaHUH K JaHHOMY By pabot. He nmeer
MPEACTaBJICHUA O MECTOAAX MOACITIUPOBAHUA 6I/IOJ'IOI‘I/I‘ICCKOI‘O OKCIICPUMCHTA.

Hrorosoe KOHTPOJBHOC MECPONIPUATHE

IIpo0mKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi a1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxomuoii 6amn: 11

IToxa3zaTen oneHUBAHUSA

Banabl

3HaeT NPUHLHUIIBI TOCTAHOBKH MOJEIBHOI0O 3KCIeprUMeHTa B Onoaoruu. O0bsAcHIET BEIOOP
METOAa JJIsl HCCIeIOBaHUN. Y MeeT OOBSCHIATh OMOJIOTMYECKH CMBICT MOJTy4YaeMbIX pPe3yJIbTaTOB.

25

3HaeT NPUHLHUIIBI TOCTAHOBKH MOJAEIBHOI0O 3KCIeprUMeHTa B OMoiaoruu. OObsACHSET ¢
HEOOJIBIIIMMU HETOYHOCTSIMHU BBIOOP METOJIA JUIS UCCIICAOBAaHUM. YMeeT B 00IuX YyepTax
O0BSCHATH OMOJIOTHYECKUN CMBICI IOJTYYaEeMbIX PE3YyJIbTATOB.

20

B 00muux ueprax 3HaeT NPUHIUIIBI TOCTAHOBKH MOJAEIHLHOTO SKCIIEPUMEHTA B OMOJIOTHH.
OO0BsicHsIET BBIOOP METO/IA VISl UCCIICIOBAHUM.

11

He 3naer IMPUHOHUIIBI TIOCTAHOBKKU MOJCIIbHBIX SKCIICPUMCHTOB.




