oy BIIO «TOHELIKUI1 HALIIMOHAJILHBII YHUBEPCUTET)
®AKYJIBTET BUOJIOTMYECKUI

Kadenpa ¢pusuonorun pactenuit

YTBEPXIAIO:

I[IpopexTop 1o Hay4HO-METOqUIECKOI

Pabouas nporpamma y4eGHoit qucuunInab

«COBPEMEHHBIE METO/IbI UCCJIEJOBAHMSI BHOXUMUH PACTEHHIL n

I'PUBOB»
Hanpasnenue noarorosku: 06.04.01 Buosorus
Maructepckas mporpamma: buonorus
IIporpamma moaroToBKy: aKageMUIecKas MarucTparypa
Kpamudukanus: MAarucTp
®opma 06yyenus: OYHas1, 3a09Hast

Honenk 2019




YTBEPKIAIO:

Jlekan Guonoruy ro ¢akyapTera
WF OpELKui

& 65 P/IOHSI 2019 .

M.IL.

IIporpamma coctaBnena ¢ yuerom ®enepaabHOro rOCYJapCTBEHHOT0 00pa30BaTEILHOI0
CTaHJapTa BBICHIEr0 O0pa3oBaHMS II0 HANpPaBIEHHIO MOATOTOBKH 06.04.01 Buonorus,
YTBEPKIICHHOTO mpHKa3oM MuHHCTepcTBa 00pasoBaHus M HayKH Poccuiickoii ®Qenepaunu ot 23
cenTa0pst 2015 r. Ne 1052.

IIporpavma yueGmo# mucuurunbl «COBpEMEHHBIE METOMBI HCCIICIOBAHHS GHOXHMHM
pacTeHuid U rpuboB» cocraBieHa Ha ocHoBe I'OC BIIO mo HampaBJieHU0 noarotoku 06.04.01
Buonorus, yTsepixmenHOro mpukasom MunmcTepcTsa obpazoBanus u Hayku JIHP or «28»
ceHTsiOps 2016 r. Ne 1002, 3aperucTpupoBaHHOrO B Munncreperse rocturun JJHP ot 20 okTa6ps
2016 r. No 1652; «Ilonoxkenus o6 opraHu3arum yueOHOro mpomecca B 06pa3oBaTEIbHBIX
OpraHH3alKsAX BBICIEro MpodeccHoHanbHOro obpasoBanus Jlorenkoi Hapommoii PecniyGnukmy,
YTBEPXKAEHHOTO npukazom Munuctepcersa obpaszosanus u Hayku JIHP 07 asrycra 2015 r. No 380
(C M3MEHEHHSMH ¥ JOIOJHEHUSIMH 0T 30 okTsiOps 2015 r. Ne 750), ywe6Horo mmama mo
HarpasieHuIo noarotoBku 06.04.01 Buonorus, yreep:xaerroro Yaensmm CoBeToM YHusepcurera
or 02.04.2019 r., mporokon Ne3 u ocHOBHOI 00pa3oBaTeNbHON MPOrpaMMBbl, yTBEPKICHHOIM
npukasoM pexropa (Ne 102/05 ot 31.05 2019 1.).

Paspabotunk:
CTapILIMii IpernoiaBaTessb Kadeapbl YU3HONOrUH PacTeHH T FO.I1. 3arauTKO
¢

[Iporpamma yueGHOM JUCHUIUIMHEL yTBEpIKACHA Ha 3aCeNaHHH
Kadenps! GU3UOIOTHU pacTeHHIT
Iporokon Ne 12 ot «02» mas 2019 r.

W. 0. 3aB. kadenpoii hpusuonorun pacrernii W/Z C.U. lemuenko

[lporpamma  yueGmOM aucuummMHEI  0m0GpeHa y4eOHO-METOAUYECKOH  KOMHCCHEH
Ouonoruyeckoro axyabrera
IIpotokon Ne 9 or «24» mas 2019 .,
IIpencenarens yueGHO-MeTOAUYECKOIH '
KOMHCCHU (paKysibTeTa </

E.B. IIpokomnenko




1. OobsacTh NpUMeHEHUs1 1 MeCTO IMCUMILVIMHBI B Y4eOHOM npoiiecce:

Kypc «CoBpeMeHHbIE METO/ABI MCCIEAOBAaHHUS OHMOXMMHUHM PACTCHHHA W TPHOOB» SIBIISETCS
BapuaTUBHOM 4acTbio bioka 1 «ucuunnunsl (Moaynn)» no HanpasiieHuto noarotoBku 06.04.01.
«buonorusy (Maructepckas nmporpaMmma; OHOJIOTHS).

JucuuiuinHa peanusyercs Ha OuojormueckoM (akynprere Kadenpoit dusnonorun

pacTeHuil.

DTOT KypcC, OCHOBBIBasICh Ha 0aze muciuiuinH: OO0mas u Heopranudeckas xumus, Ousnka,
Oprannueckass xumusi, buoxumus. SBrsercs OCHOBOM M M3y4YEHUS CICAYIOIIMX IUCIUIUIMH:
crienkypceel  Kadeapsl ¢uznonaorud pacteHuit: dusmonoruss U OMOXWMHUS HUBIIUX PACTCHUH,
buorexnonorus pacrenuii u rpuboB, duromaronorus, HayuHo-mccrnemoBarenbckas padora,
[IpenmumioMHas TpakTHKa, 3aKiaagblBacT (PYHIAaMEHT HAy4YHO-HCCIIEIOBATEIBCKOW IMOATOTOBKH
OyIylIMxX CHEeIHaTUCTOB-OMOIOTOB, paboTarOMMX B OOJIACTH SKCIEPUMEHTAIBLHOW OHOIOTHH,
OCHOBaHHOW Ha MCIIOJIH30BAHUH COBPEMEHHBIX MPUOOPOB U PEAKTHUBOB.

HOJ’Iy‘-IeHHI)Ie S3HaHUA HCIIOJIB3YIOTCA CTYyACHTaMUM BO BpPEMA BBIIIOJHCHUSA HAYy4YHO-
HCCHCHOB&TGHBCKOﬁ pa6OTI>I W HaIlTMCaHusA MaFHCTepCKOfI AUCCEepTalluN.

2. Crpykrypa IMCUMILIHHBI

Xapaxmepucmuka yueoHou OuCyunIunbl

HanpayieHnre noAroToBKM 06.04.01 bromnorus
Marucrepckas nporpamma buonorus
[Iporpamma noAroTOBKU aKaJieMHuecKasi MarucTparypa
Kpanudukanus MarucTp
KosimuecTBo conepkaTrenbHbIX MOIYJICH 1
Jucuuruinaa 6a30Boii / BapuaTUBHOM yacTu .
0Gpa30BATEIBHOM TIPOTPAMMBI JUCLUIUIMHA BapUATUBHOM 4acTH
DopMBbI KOHTPOJISI MOJYJIbHBIN KOHTPOJIb, 9K3aMEH
TMokasatemn ouHas (popma 3ao4Has opma
o0y4JeHus o0OydeHus
KonndecTBo 3a4eTHBIX eMHMIL (KPEIUTOB) 2 2
['o1 moaroToBKH 2 2
Cemectp 3 3
KosmmuectBo yacoB 72
- JIGKIIMOHHBIX
- IPAKTUYECKUX, CEMHUHAPCKUX 14 6
- 1a0OPATOPHBIX 14
- CAaMOCTOSITETLHOM pabOTHI 44 66
B T.4. UHJIMBHIyAJIbHOE 3aJaHIE

HepnenpHOE KOTMYECTBO YaCOB, 5,1

B T.Y. Ay IUTOPHBIX 2

3. Onucanue Q¥ CHUNIMHBI

eau u 3agaun

Henvio usyuenusn oOucuyunaunvt «Cospemennvie Memoovl UCCTE008AHUA OUOXUMUU
pacmenuil u 2pu6oe» SBISCTCS NMPHOOPETEHUE 3HAHWN 1O TpaBUiIaM PabOThl B OMOXUMUYECKOU
nabopaTopuu, IO KIACCH(PUKAIIMK PEAKTUBOB M BBICOKOOYHIICHHBIX BEIECTB, COBPEMECHHBIM




METOJIlaM HCCJIeIOBaHUS OWOXMMHUHU pACTCHH W TPUOOB C HCIIOJIB30BAHUEM COBPEMEHHBIX
puOOpoB, 000PYIOBAaHUS U PEAKTUBOB.

Ocnosnvimu 3a0auamu u3yyeHus OUCYUNIUHBL AGIAIOMCA:

- l'IOJ'Iy‘-IeHI/Ie CTYJIGHTaMI/I TeOpeTquCKHX 3HaHHI>'I 110 HpaBI/IJ'IaM pa6OTBI C XUMHUYCCKUMHN
BEIIECTBAMH U HOBBIMU MTPHOOpaMU B OMOXMUMHUYECKOH J1abopaTopuy;

- 0OpeTeHHe MPaKTUYECKMX HAaBBIKOB BEACHUS Hay4YHO-HCCIIEI0BaTENbCKONW PabOThI.

TpebGoBanus Kk pe3yjbTaTaM OCBOeHHS] TMCHUILIMHBI: [Iponiecc u3yyeHHs! NUCHUIUIMHBI
«CoBpeMeHHbIE METO/bl HCCIEOBaHUS OMOXMMHHM pacTeHHl M TpuOOB» HalpaBlieH Ha
(dbopMHpOBaHHUE AJIEMEHTOB CIEAYONMX KoMmreTreHmid B cooTrBeTcTBUU ¢ OPI'OC BO PD mo
HanpasieHuto noarotoBku 06.04.01 buonorus u OCHOBHOM 00pa3oBaTeNbHON IMPOrpamMMbl
BBICIIETO 00pa3zoBaHus HampasiaeHUs: moarotoBku 06.04.01 buonorus (Maructepckasi mporpamma;
OounoJorus):

a) oowexynomypusix (OK): ciocoOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHAIN3Y, CHHTE3Y
(OK-1), roTroBHOCTBIO JAEWCTBOBAaTh B HECTAHIAPTHBIX CUTYallMsX, HECTH COLMAJIBHYIO U
ATUYECKYK0 OTBETCTBEHHOCTHh 3a NpHHATHIE pemeHus (OK-2), roToBHOCTBIO K CaMOpa3BUTHIO,
camopealln3allii, UCTI0Ib30BaHUI0 TBopUYeckoro noreHnuana (OK-3),

0) oowenpogeccuonanvnovix (OIIK): TOTOBHOCTHIO K KOMMYHHKAlMM B YCTHOM H
MUCbMEHHOU (popMax Ha rocyapCTBEeHHOM s3blke Poccuiickoit depepanyuu 1 MHOCTPAHHOM SI3bIKE
Uil perieHus 3aaad npodeccuonanbHoi nesTenbHOCTH (OIIK-1), TOTOBHOCTBIO HCIIOJIB30BATH
(dbyHIaMeHTalbHble OHMOJIOTHYECKUE Tpe/CTaBlIeHus] B cdepe NpodecCHOHaNbHON esTeIbHOCTH
JUIT  TOCTaHOBKM W pemeHuss HOBBIX 3amad  (OIIK-3), crmocoOHOCTRIO CaMOCTOSTEIBHO
aHAJM3UPOBATh MMEIOUIYIOCS WH(POPMAIMIO, BBIABIATH (DyHIAMEHTAIbHBIE NMPOOJIEMBl, CTaBHUTh
3aJauy ¥ BBINOJHATH IOJIEBBIE, JTAOOpATOpHbIE OMOJIOrMYECKHWE HCCIEIOBAHMS MPU PELICHUH
KOHKPETHBIX 33734 C MCIOJIb30BAHUEM COBPEMEHHOW ammapaTrypbl U BBIYHUCIMTEIbHBIX CPEJCTB,
HECTH OTBETCTBEHHOCTh 3a KAayeCTBO padOT U HAYy4HYIO JOCTOBepHOCTh pe3ynbraToB (OIIK-4),
TOTOBHOCTBIO TBOPYECKH MPUMEHSATh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHU IpH cOope,
XpaHeHuu, oOpaOoTke, aHanmM3e U IMepenade OHMONIOrHMYecKod HWHGOpMalUuu JUIsl pELIeHUs
npodeccuonanbHbIx 3a1a4u (OIK-7).

B) npogheccuonanvuvix (IIK): crniocoOHOCTHIO TBOPYECKHM HCIIOIH30BaTh B HAYyYHOU U
MIPOM3BOJICTBEHHOTEXHOJIOTUYECKON JIeATEIbHOCTH 3HAaHUS (DyHIAMEHTAIbHBIX M MPUKIAIHBIX
pa3zenoB AMCHUIUIMH (MOAYyJeH), ONpeAeNsIolX HaIlpaBIeHHOCTh (Mpoduiab) MporpamMmbl
maructpatypsl (IIK-1), cnocoOHOCTBIO IIAaHUPOBAaTh W PEATM3OBHIBATH MNPOQecCHOHATbHbIC
MeponpusiTus (B COOTBETCTBUM C HANpaBJIEHHOCThIO (TpoduiieM) MporpamMmbl MarucTpaTyphbl)
(ITK-2), crmocoOHOCTBIO MPUMEHATh METOJANYECKHE OCHOBBI IPOCKTHUPOBAHMUS, BBIMOJIHEHHS
MOJIEBBIX M JTA0OPATOPHBIX OMOJOTHYECKHX, DSKOJOTHYECKHX HCCIEIOBAHUN, HCIOIb30BaTh
COBPEMEHHYIO alIaparypy M BBIUMCIHUTEIbHBIE KOMIUIEKCHI (B COOTBETCTBUU C HANPAaBIECHHOCTHIO
(mpodunem) mporpammbl maructpatypbl) (IIK-3), cmocoOHOCTBIO Te€HEpUPOBAThH HOBBIE UICH U
Meroaunueckue pemenus (IK-4).

B pe3yabTarte u3yuyeHusl y4eOHOMH AUCUUIINHBI CTYAEHT J0JIKeH
3uamop:
-O0mmue npaBuiia paboThl B ONOXUMHUYECKON 1abopaTopu;
- KITacCU()MKAIUIO PEaKTUBOB U BRICOKOOYHIIICHHBIX BEIIECTB;
- Ha3BaHUE XUMHYECKON MOCY/ bl OOIIET0 U CIIEUATFHOIO Ha3HAUCHMS,
- mpubopa u 060pyTI0BaHNE OMOXUMHYECKOM JTAO0OpaTOpHH;
- OKa3aHHe MEePBOI MOMOIIM NOCTPAJAaBIIEMY YETIOBEKY;
- 000pyIOBaHME M PEAKTHBHI, HCIIOIB3YIOIIUECS ISl OYUCTKH (DEPMEHTOB;
- OTJIesIeHHe ONIKOBBIX OCa/IKOB: (DMIIbTPALUs, LIEHTPUDYTUPOBAHUE;
- KOHIICHTPUPOBaHUE OEIIKOBBIX PaCTBOPOB;
- yIaJIeHue CoJIei: TUanu3, Teab-(puabTpamnms;
- IPUHITUN PabOTHI KOJIOHOYHON XpoMaTorpadum;



- aZICOPOIIMOHHYIO, paclpeeIUTeNbHYI0, Fa30BYI0, HOHOOOMEHHYIO XpoMaTorpadum;
- appunHYyIO XpOoMaTorpaduio;
- OCHOBHBIE MIPUHIUIIBI ONTUYECKUX METOA0B UCCIIEJOBaHMS;
- CIIEKTPO(POTOMETPUUECKHE METO/IbI OIPEIEICHHS BEIIECTB Y BUIUMOM U yIbTpaHOIeTOBOI
YaCTH CIIEKTPA;
- IPUHIIMIIBI pabOThl B HHPPAKPACHOM YHaCTKE CIIEKTPa;
- IPUHIUI pabOThI HAa CIIEKTPO(IYOPOMETPE;
- puHIMI paboTsl Ha npudopax DIIP, macc-ciekTpodoToMeTpe;
- METObI (PPOHTATBHOTO0, 30HAJILHOTO 3JIEKTpodopesa;
- IPUHIMI PabOTHl METOJIOB U303JIEKTPUUYECKOT0 (OKYCUPOBAHUSI, UMMYHOAJIEKTpOdopesa;
- METO/Ibl TeTEPOreHHOT0 MMMYHO(EPMEHTHOTO aHaJIN3a;
- METO/Ibl TOMOT€HHOT'O0 UMMYHO()EPMEHTHOT'O aHaIn3a;
- OCHOBBI aBTOpaguorpapum;
- HCIIOJIb30BAHKE PAIMOU30TONIOB B MMMYHOJIOTHYECKUX UCCIIEI0OBAaHUIX;
- ocHOBBI MeToza TP (momumepa3Hoi HEMHOM peakiun), MPUMEHSIOLIET0Cs B OMOJIOTHYECKUX
UCCIIETOBaHUSIX.
Ymemes:
-BECTH pacueT U MPUTOTOBIIEHUS PACTBOPOB Pa3HbIX KOHIIEHTPAIMI — MPOIIEHTHBIX,
MOJISIPHBIX, HOPMAJIbHBIX;
- NPUTOTOBUTH Oy(epHble pacTBOPHI C pa3HBIMU 3HaUeHUSIMH pH U B1ageTh TEXHUKOM
pabotsl Ha pH-MeTpax;
- paboTaTh Ha TEXHHUYECKUX M JIEKTPOAHAIUTUYECKUX BECAX;
- paboTtaTh Ha HEHTpHU(]yrax pa3HbIX MAPOK;
- yCTaHaBJIMBaTh HEOOXOAMMYIO Temneparypy Ha Tepmoctarax TC-80, TC-80 M u
ApYyTHX,
- BJIaJeTh TEXHUKOM paboThl Ha poTornekTpokosopumeTpax —KDOK-2,
cnekrpooromerpax CP-26, CP-46 (JIOMO);
- CaMOCTOATEIbHO BBIMOJIHATH JJaOOpaTOpHbIE pabOThI 10 CHELKYPCY U MPOBOAUTH
HaYYHO-HMCCIIEJOBATENIBCKYIO PaboTYy.
Bnaoemy:
- METOOJIOTHEH OMOOTHUECKON HAYKH;
- METOAMYECKUMH OCHOBaMH (pOpMUPOBaHMS HAYYHOT'O MHUPOBO33PEHHUS;
- HaBbIKaMU UCIOJIb30BaHUS HAYYHOIO S3bIKA, HAYYHOW TEPMHUHOJIOTHH;
- IPAaKTUYECKUMHU HaBBIKAMU pabOThI C 1a0OpaTOPHBIM 000PYAOBAaHHEM ISl IIPOBEICHHS
AKCIIEPUMEHTAIbHBIX HAYYHO-UCCIIEA0BATEIbCKUX PA0OT C OMOJIOTHYECKUMH 00bEKTaMH;
- HaBbIKAMH KpPUTHYECKOTO aHajiu3a M OLEHKH COBPEMEHHBIX HAayYHBIX JOCTIDKEHHH H
Pe3yJIbTaTOB JEATEIBLHOCTH 10 PELLICHUIO UCCIIEA0BATENBCKUX U PAKTUYECKUX 3a]a4;
- HaBBIKAMHU PabOTHI C COBPEMEHHOH armapaTypoii;

4. Conep:kaHue JMCHUIUIMHBI U ()OPMBI OPraHU3aANUM YUeOHOr 0 nmpoiecca

IHopsaaxkoBeIi HOMEP H TEMa Kpartkoe conepxanue TeMbl

Cooeporcamenvutit mooyns 1. CospemenHnble OuOXUMUYECKUE MEMOObL UCCAEO08AHUS
pacmenuil u cpudos

Tewma 1. OOmue npaBuia 1. Knaccudukanus peakTHBOB M BBICOKOUHCTBIX BEIIIECTB.
paboThl B OMOXUMHUYECKOI 2. XuMudeckas mocy/a o0Iero 1 CnenuaibHOr0 Ha3HAYCHUSI.
nabopaTopuu 3. Ilpubopsl u 060pynOBaHNE OMOXMMHYECKON JTA0OPATOPHH.
4. Oxa3aHue nepBoi MOMOIIH MOCTPAAABIIEMY YEIOBEKY.
Tewma 2. O6opynoBanue u 1 Otnenenue OEIKOBBIX OCAIKOB: (DUIBTpAITHS,
PEaKTUBBI, UCTIONB3YIOLIHECS | LEHTPUPYTHPOBAHUE H JIP.
JUISL OYUCTKH (pepMEHTOB 2. KonnentpupoBaHnue OEJIKOBBIX PACTBOPOB.
3. Ynanenue coyield ¢ TOMOIIBIO TUAIH3a, Tellb-(OUIbTPAIlUH.




Tema 3.
XpomaTorpapuyeckue
METOABI UCCIIEAOBAHUA

1. [TpunIH paboTHl KOJIOHOYHOM XpoMaTorpaduu.
2. AncopOrimoHHas1, pacrpeaeuTeNbHas, ra30Bas,
MOHOOOMEHHas Xxpomarorpadus.

3. Xapaktepuctuka ahGUHHON XpoMaTorpaduu.

Tema 4. OrrTHdecKe METOIBI
HUCCIIEIOBAHUS

1. OCHOBHbIE TPUHIIMIIBI ONTHYECKUX METOJIOB.
2. CnexTpodoToMeTprUIeCKHUEe METO/Ibl OTIPE/ICTICHUS BEIIECTB
B BUJIUMOM U YIbTPa(HOIETOBOI YaCTAX CIIEKTPA.

3. OcHOBHbIE NIPUHLHUIIBI HHPPAKPACHOH CIIEKTPOPOTOMETPHUHU.
4. OCHOBHBIE IPUHIIMIIBI CIIEKTPOQITyOPOMETPHUH.

5. [TnamenHas crieKTpohoTOMETpHUS.

6.  OcHoBuble MpuHIUTBI pabOTH Ha pubdopax 1P macc-

CHEKTPOMETpE.

Tema 5.
DnekTpodopeTHIEeCKIE
METOABI UCCIICOAOBAHUA

1.ITpuHIUIIEI pabOTHI MEeTO/Ia (PPOHTATHHOTO ATEKTpOdope3a.
2.[TpuHnuns! paboThl METO/1a 30HAILHOTO JIEKTpodopesa.
3.XapakTeprcTHKa METO/1a H303JICKTPUUECKOTO (POKYCHUPOBAHUSL.
4.XapakTepuCTHKa METO/1a IMMYHOJIEKTpodopesa.

Tema 6.
NmmyHOpEepMEeHTHBIH aHATTN3
B OMOJIOTMYECKHX
HCCIICIOBAHMSIX.

1. XapakrepucTuka MeToja reTe€pOreHHOIO
UMMYHO(EpPMEHTHOTO aHaIu3a.

2. XapakTepucTHKa METoJa TOMOT€HHOI0 UMMYHO()EPMEHTHOTO
aHanmu3a.

Tewma 7. IIpuHIHAIIBL

1.MeToas! peructpanuu paguoakKTUBHOCTH.

WCTIOJIb30BaHMS 2.0cHOBBI aBTOpaarorpaduu.

Paaron30TOIIOB B 3.Mcnonb30oBaHue paMOU30TONIOB B UMMYHOJIOTHUECKUX
OMOXUMHYECKUX UCCIIEIOBAHMSX.

UCCIIEIOBAHMIX PACTEHUN U

rprOOB.

Tema 8. OcHOBBI MeTO/1A
[TLP (monmmepa3Hoit 1IemHOM
peaKIim), MPUMEHSIOIIETOCs
B OMOJIOTHYECKHUX

1.Uctopus orkpertus I1LP.

2.1TpuHuMN KOMIUIEMEHTAPHOCTH, NIpeIoKeHHbIN J[k. YoTcoHOM
u @. Kpukom.

3.Ilousarue o npaitmepax. Metoas! kinonnpoBanus JJHK.

HCCIICIOBAHUSIX. 4.Ilpumenenue 1P B MenuiinHe, TUarHOCTUKE, CEIbCKOM
XO3SICTBE.
TeMaTu4yecKuid mjiaH
KoanuyecTBO 4acoB
Ounasn ¢opma o0yueHus 3aounas popma o0yuenunst
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Conep:karesbHblii MOayJIb 1. CoBpeMeHHbIe 0MOXMMUYECKHE METOIbI HCCJIeI0OBAHUS

pacTeHuii u rpudoB




Tema:1. O0uue npaBuia
paboThl B OMOXUMUYECKON 9 2 (2|5 9 1 8
1a00paTOPHH.

Tewma:2. O6opynoBanue u
pPEaKTUBHI,
UCIIOJIb3YIOIIHECS JIIIst
OUYHUCTKHU (hEPMEHTOB.

Tema:3.
Xpomarorpaduyeckue 9 21215 9 1 8
METO/BbI.

Tema:4. Onrnueckue
METObI UCCIIEIOBAHUS.

Tema 5.
DnexTpodopeTniecKkue 10 21216 9 1 8
METO/IbI HCCIICIOBAHUSI.

Tema 6.
NmmyHodepMeHTHBIN
aHaJanu3 B OMOJIOTMYECKHUX
HCCIIEIOBAHMSIX.

Tewma 7. [IpuHIHAIIBI
UCTIOJIb30BaHUS
Pazuon30TOIOB B
OMOXHUMHUYECKUX
HCCIIEA0BAHUAX PACTEHUN U
rprOOB.

Tema 8. OcHOBEI MeTOIA
[ILIP (momumepazHoi
LIETTHOM PeaKInn),
MIPUMEHSIFOIIETOCS B
OHOJOTrHYSCKUX
HCCIICIOBAHUSX.

10 21216 10 10

Hroro no
COepKATEJIbHOMY 72 14 | 14 | 44 72
MOJYJI10

Bcero 3a roa 72 14 | 14 | 44 72 6 66

5. Meroanueckue peKOMeHAALUMHU [JI MPOBEIEHUS] JEKIHOHHBIX, MPAKTHYECKUX M
J1a00paTOPHBIX 3aAHATHI.

TEMBI IPAKTUYECKUX 3AHATHUI

Tema mpakTUdecKkoi paboThI Kou-Bo yacos
OYHa 3204
s popma Has popma
1 Krnaccudukanust peakTHBOB I10 K1accaM OTIACHOCTH. 2 1
O6opyoBaHKe U PEAKTUBBI, UCTIOIB3YIOIINECS ISl OUUCTKU

(hepMeHTOB.
2 Xpomarorpapuieckre METOIbI UCCIEAOBAHNUS.
3 OnTuyeckre METOAbl UCCIETOBAHMS.
4 DnexTpodopeTuiecKre METOIbI UCCIEA0BaHNUS.
5 NmMmyHO(DEpMEHTHBIN aHaTu3 B OMOJIOTUYECKHIX
HCCJIEI0BAHMSIX.

NS 2 O I \O I \S)
—




6

HpI/IHLII/IHLI HCIIOJIB30BaHUS PaIUOU30TOIIOB B

OMOXMMUYECKHUX UCCIIEAOBAHUSIX PACTEHUN 1 TPUOOB.

7 OcnoBsl Metoaa I[P (monumepa3HoOi 1ETTHOM 2
peaKIym), MPUMEHSIOIIETOCS B OMOJIOTHUECKIX
UCCIIEJOBAHMSIX.
Bcero 14 6
TEMBI IABOPATOPHBIX 3AHSTHUM

Ne Tema mabopatopHO# pabOTHI KomBO 14COR

1. | O6mme  mpaBmwira  paboTel B OMOXMMHUYECKOHW  JTaDOpaTOpHH.
Knaccudukarus peakTHBOB 10 UX YUCTOTE XUMHUYECKas MOCYAa OOIIero u 4
crielMaNbHOro HasHaueHusa. OKa3aHus MEpBOM NMOMOIIM IHOCTPAAaBIIEMY
YEJIOBEKY.

2. | OOue MpUHLMIIBI MPENapaTUBHOTO MOJIy4eHUs OEIKOB U (HepMEHTOB, U 4
METObI pabOTHI C HUMH.

3. | IlocnenoBarenbHOCTD UCTIOJIb30BaHUS Pas3InYHbIX METO/I0B
(GpaknMOHMPOBaHUS ISl OYUCTKH (epmeHTa. XpaHeHHe (PEepMEeHTOB. )
Cnextpodoromerpuyeckue METO/IbI OTIpeIeNIeHUs CKOpPOCTH
(hepMEHTATHBHOM PEaKIIHH.

4. | 'enb-xpomarorpaduss — MeTOJ pa3/ieleHUus BELIECTB Ha OCHOBE MX )
MOJIEKYJISIPHOM MaccChl.

5. | Monoobmennast  xpomarorpagusi OenkoB Ha  KojoHkax. OOmas )
XapaKTepUCTHKA HOHOOOMEHHUKOB.

Bcero: 14

6. MeToqu4ecKkne peKOMEH/JalMH 110 OPTaHU3ALHH CAMOCTOSITEJIbHON PadoThI CTY/ICHTOB.

OPTAHM3AIIUSI CAMOCTOSITEJIBHOM PABOTHI CTYJEHTA

Ne Ha3sanue teMbl 3aganue Komn-Bo yacoB
[1/11
ouHas ¢opma | 3aouHas
dbopma

1 [Obuue npaBuiia paboTsI B| IIpopaboraTth 2 8
OMOXMMHUYECKOH J1abopaTOpHH. TEOPETHUUCCKHIA

2 [OGopynoBaHue u PEaKTUBHI, Marepua, 4 8
UCIIOJIb3YOLIUECS U ouncTky| IOATOTOBUTHCHA K
(dbepMeHTOB. TEKyIIEMY

3 [Xpomarorpadudeckre METOIbI. KOHTPOJIO SHAHNH 1 4 8

71a00PaTOPHBIM
4 |Ontrueckue METOBI UCCIIEI0OBAHUS. 6 8
pabotam

5 [9nexkrpodopernueckue METO/IbI 6 8
VCCIICJOBAHMUS.

6 |MMMyHOGEpMEHTHBIH aHaIU3 B 6 8
OHOJIOTMYECKHUX MCCIIEAOBAHUSIX.

7 |[TpuHIUIIBI HCIIOJIB30BaHUs 6 8
pazoN30TOIOB B OMOXMUMHYECKUX!
UCCJIEJIOBAHUSIX PACTEHUH U rpHOOB.

8 [Ocuosbl meToma [P (mommmepasnoii 10 10




[IITHOM PEAKITIN), IPUMEHSTIOIIETOCS B
OUOIOTHYECKHUX MCCIICIOBAHHSX.

Bcero: 44 66

7. KoHTpo/bHBIE BONPOCHI K MOAYJbHOMY KOHTPOJIIO:

-0XapaKTepH30BaTh MpaBuiIa pabOThl B OMOXUMHUUECKON JabopaTopuu;

- onmcarh KiacCu(UKalKi0 PEakTUBOB M BBICOKOOUYHILIEHHBIX BEIIECTB;

- IPUBECTH NMPUMEPHI Ha3BaHUH XMMUYECKOH MOCYIbl OOILEro U CHelHalbHOTO Ha3HAYCHHUS;
- Ha3BaTh MPUOOPHI U 00OPYAOBaHNE OMOXMMHUYECKOH JTab0paTOPHH;

- OKa3aHHE NEPBOM MOMOUIY NTOCTPAJABIIEMY YEJIOBEKY;

-Ha3BaTh 00OPY/I0BAaHUE U PEAKTUBBI, HCIOJIB3YIOLIUECS ISl OUUCTKU (PEPMEHTOB;

- 0XapaKTepHU30BaTh OT/IEICHUE OEIKOBBIX OCAIKOB C TTOMOIIbIO (PUIBTPALIMH U
HEeHTpU(yTUPOBAHUS;

- KaK OCYIIECTBIISIETCS] KOHLIEHTPUPOBaHHE OEITKOBBIX PACTBOPOB;

- omHcaTh yAaJieHUe CoJIel ¢ TOMOIIbIO Ihain3a U relb-(QpuibTpalnu;

- OMHCaTh MPUHLIUM pabOTHl KOJIOHOUHOW XpoMaTtorpaduu;

- 0XapaKTepHU30BaTh aJICOPOLMOHHYIO, PACIPEACIUTENBHYIO, Ta30BYI0, HOHOOOMEHHYIO
Xxpomatorpadum;

- oxapakTepu3oBaTh MeTo] adhPpuHHOI XpoMaTorpaduu;

- OIMCcaTh OCHOBHBIE MPUHIUIIBI ONTUYECKUX METOAOB UCCIIEIOBaHMS;

- 0XapaKTepHU30BaTh CIIEKTPOPOTOMETPUUECKIE METO/IbI ONIPEICTICHHS BEIIECTB Y BUIUMOM U
yIIbTpaUOIETOBOM YacTH CIIEKTPA;

- IPUHIIMIIBI pabOThI B HHPPAKPACHOM Y4aCTKE CIIEKTPa;

- IPUHIUI pabOThI HAa CIIEKTPO(IYOPOMETPE;

- puHIMI paboTsl Ha mpudopax DIIP, macc-ciekTpodoToMeTpe;

- 0XapaKTepHU30BaTh METO/IbI (PPOHTAILHOTO, 30HATBHOTO 3JIeKTpodopesa;

- OmMcaTh MPUHIMI PabOTHl METOJIOB U303JIEKTPUUYECKOTO (POKYCUPOBAHMUS,
UMMYHO3JIeKTpodopesa;

- OIMcaTh METO/Ibl TeTEPOr€HHOTO UMMYHO(GEPMEHTHOTO aHAIN3a;

- OMHCATh METO/Ibl TOMOI'€HHOTO UMMYHO(EPMEHTHOTO aHAIIN3a;

- OCHOBBI aBTOpaauorpaduy;

- HCII0JIB30BAHNE PAITMOU30TONIOB B MMMYHOJIOTHYECKUX UCCIIEI0OBAHUAX;

- ocHoBbI MeToza [I1[P (monumepasHoi 1emHON peakuy), IPUMEHSIOIIErocs B OMOIOTHYECKIX
UCCIJIEIOBaHUSIX.

Oo0pa3en MOaY/JIBLHOTO KOHTPOJIA

TrOY BIIO «JIOHEIIKUIA HAIIMOHAJIbHbIA YHUBEPCUTET»
buonornueckuii pakynbrer

Hanpapnenue noaroToBKu 06.04.01 buonorus
Marucrepckas nporpamma buosnorus
[Iporpamma moAroTOBKU aKaJleMUYecKasi MarucTpaTypa
Cemectp 3-i1
VYyeOHast TUCIHIUIAHA: “CoBpeMeHHbIE METObI UCCIIEIOBAHMSI OMOXUMUU PACTEHUI 1 rpUOOB”™

MOAYJBbHASI KOHTPOJIbHAS PABOTA
BAPHUAHT Nel
1. OxapakrepusyiTe npaBuiia paboTsl B OMOXUMHUYECKON J1ab0opaTopuu.
2. Onummre Kiaccu(UKaUo peakTHBOB U BBICOKOOUHUIIIEHHBIX BEILECTB.



3. HpI/IBe)II/ITe IIPpUMCPBI Ha3BaHUM XMMHUYECKOM MOCYy bl O6H.I€F0 1 CIICHHUAJIBHOT'O Ha3HAYCHU .

W.o. 3aB. kadenpoii huznonoruu pacTeHUn C.U. lemuenko

(Ioamucs)

[IpenonaBarens FO.I1. 3arauTko

(moamuce)

Kpurtepun oneHuBaHus MOAYJIBHOTO KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 10
3ananue 2 10
3ananue 3 10

Bcezo 30

8. Teopemuueckue éonpocwl Kk IK3ameny

1. Oxapakrepu3oBaTh 000pyJ0BaHUE, HEOOXOAUMOE JJISl IPOBEICHHUS OUUCTKH OEJIKOB.

2. CnektpodoTOMETpUs B BUIMMON M YIbTPapHOIETOBON yacTh crnekTpa. [IpuMeHeHwue
CHEKTPOPOTOMETPHUHU.

3. OxapakTepu3oBaTh METOJl IJEKTPOHHOTO TapamarHuTtHoro peszoHanca (OIIP) u ero
MIPUMEHEHUE.

4. XapakTepucTHKa CIoco00B OTACICHHs] OEKOBOTO OCaaka C IMOMOIIbI0 (PriIbTpanuu u
HEHTPU(PYTUPOBAHUS.

5. XapakTepucTuKa THIIOB CIEKTPOB U HMX NMpUMEHeHHe B Owmojoruu. OCHOBHBIE 3aKOHBI
MOTJIOIIEHUSI CBETA.

6. IIpupona dpayopecnenimu. Cxema yCTpOHCTBa CIIEKTPODITyopoMeTpa.

7. Ilpeumy1iecTBa U HEAOCTATKU (DITyOMETPUU TI0 CPABHEHMIO CO CIIEKTPOPOTOMETPUEH.

8. Xapakrepuctuka HHPpPaKpPaCcHOU CIIEKTPOHOTOMETPUH.

9. Snepusbiit MarauTHbINA pe3oHaHc (AIMP). [Ipumenenue AMP.

10. Macc-cnekTpoMeTpus U €€ IPUMEHEHNUE B OMOJIOTHH.

11. OcHOBHBIE IOHATHS O METOJIE HIEKTPOPOpe3a OMOTOrMYECKIX MOJIEKYI.

12. TlnamenHast crieKTpoOTOMETPHS.

13. OO6mme meTomabl 3neKTpodopesa.

14. OxapakTepu30BaTh MPUHITUIIEI pa0OTH HA XpoMaTorpaduuecKol KOJOHKE.

15. OcHOBHBbIE 3aKOHBI TOTJIOIIEHHUS CBETA.

16. Cxema ycTpoicTBa CrieKTpodIyopoMeTpa.

17. AToMHasi SJMUCCHOHHASI CIIEKTPOPOTOMETPHSI.

18. ®akTopbl, BIUSIONIAE HA TTOJABUAKHOCTD 3apSKEHHBIX MOJIEKYI.

19. UzosnekTpuyeckoe GOKyCHpOBAHHUE.



20. IlpuroroBieHne HOCUTEIEN U UX CBONCTBA.

21. Ilpumenenue snexTpodopesa.

22. OxapakTepu30BaTh MIPUHIUIIBI pabOTHl HA XpOMaTorpaduyeckoil KOJIOHKE.
23. CrnocoObl KOHIIEHTPUPOBaHUS OETKOBBIX PACTBOPOB.

24. Tlpupona ¢ayopecueHIny.

Oo0pa3zen 3K3aMeHALMOHHOTI0 OMJIeTa

TrOY BIIO «JIOHEIIKUIA HAIIMOHAJIbHbIA YHUBEPCUTET»
buonornueckuii pakynbrer

Hanpapnenue noaroToBKu 06.04.01 buonorus
Marucrepckas nporpamma buosnorus
[Iporpamma moAroTOBKU aKaJleMUYecKasi MarucTpaTypa
Cemectp 3-i1
VYyeOHast TUCIMIUIAHA: “CoBpeMeHHbIE METObI UCCIIEOBAHMSI OMOXUMUU PACTEHUI 1 TpUOOB”™

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. OxapakTepu30BaTh METO/ FIEKTPOHHOTO NMapaMarHuTHOro pezonanca (JI1P) u ero npumenenue.
2. [pupona dpayopecuenmu. Cxema ycTpoicTBa criekTpodiryopomerpa.
3. O0mume metoabl 3ekTpodopesa.

VYTBep:kIeHO Ha 3aceaHnu Kadeapsl GU3NOIOTHM pacTeHuii: mpotokon Ne ot .20 T
H.o. 3aB. kadenpoit puznonorun pacrenuit C.H. lemuenko

(TIOAIHCB)

[IpenonaBarens IO.I1. 3arautko

(moamucey)

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo o6annoe
3aganue 1 15
3ananue 2 15
3ananue 3 20

Bcero 50 6aa10B

9. O0pa3sen TeCTOBOIO 3aaHUS
1. YTo mociy>Kua0 OCHOBOH JUIs pa3pabOTKU 3IEKTPOPOPETUIECKUX METOIOB OUUCTKU (PePMEHTOB.
a). BBICOKAsl YyBCTBUTEILHOCTh MOJIEKYJI O€Ka;
0). pa3nuuus B CKOPOCTH NIEpEMEILICHHsI Pa3InYHbIX OEITKOB B 3JIEKTPHUECKOM IIOJIE;
B) CPOJICTBO O€JIKa K pearnupyronuM BEIIeCTBAM.
2. B ocHOBY MeTO1a 3neKkTpodopesa MoI0kKeHbI Ciieayromue 3pHeKTh.
a) KOHIICHTPUPOBAHNS,
0) MOJIEKYJISIPHOTO CHUTA;
B) a7ICOpOITMHU MOJIEKYJT OeliKa.
3. Kakyto pyHKIIHIO BBITIONHSET BEPXHUH Tellb:
a) paszzernseT MOJICKYJIbI OelKa;
0) KOHLEHTPUPYET MOJIEKYJIbI OEJIKa;



B) KOHIEHTPUPYET U pa3zeisieT MOJIEKYJIbl Oenka.
4. Kakyto (yHKIHIO BBITIOJIHSAET HIKHUMN Tellb:

a) OKpaIIMBaeT MOJICKYJIbI OeIKa;

0) KOHIICHTPUPYET MOJIEKYJIBI OCIKa;

B) pa3zensieT MOJIEKYJIbl Oernka.

5. OmHUM W3 BaXXHBIX METOJIOB OIPEACIICHUS MOJEKYJISIPHOW MAacChl OCJIKOB SIBISIETCS METOJ,
npeioxkeHHbld JlyManckuM, a pazpabotanubsiii CBenoeprom:

a) METOJT OCHOBAH Ha MCTIOJIB30BAHUH CIIEKTPOPOTOMETPA;

0) METOJ] OCHOBAH Ha HCIIOJIb30BAHUU XpoMatorpaduu;

B) METO/I OCHOBAH Ha MCIOJIb30BAaHUH yJIBTPALICHTPUDYTH.

10. Kpurepuu oueHuBaHus

PacnpeneneHHe 63.J'IJ'IOB, KOTOPBIC MOT'YT IMOJIYYHUTb CTYACHTHI
B IIpOHECCEC N3YUCHUA TUCHUILIMHBL

Bua koHTpoOJIst DopmMa KOHTPOJIs KosnuectBo 6a/1110B
3amruTa 1a00paTOPHBIX padboOT YcTHBI onpoc 20
MoayJIbHBIN KOHTPOJIb Y CTHBIN Onpoc 30
Ok3ameH CobecenoBanue 50
Bcero 100

IlIxana coomeemcmeus 6annoe HaI(MOHaJleOﬁ wKajie

Cymma 62”1“063 3a BCC OrieHKa 0 HAIMOHANBHOM IIKale
BU/IbI YIEOHOM
I[e;freﬂ};HOCTH B Ouenkxa ECTS JUTS 9K3aMeHa, KypcoBo# paboter,| /1A 3a4€Ta
ceMecCTpe IMPAKTUKHU
90-100 A 5 (oTaM4HO)
80-89 B 4 (xoporo)
75-79 C 3a4TE€HO
70-74 D 3
60-69 E (YZIOBIIETBOPHUTENBHO)
2 (HEeyIOBJIETBOPUTEIHHO) C HE 3a4TEHO
35-59 FX BO3MOHOCTBIO TIOBTOPHOM
caadu
2 (HEYIOBJIETBOPUTEIHHO) C HE 3a4TEHO
BO3MOKHOCTBIO IIOBTOPHOU
0-34 F C/1auyl TpU YCIOBUH
o0s3aTenpHOrO Habopa
JIOTIOTHUTEHHBIX 0aJsIOB

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne yueOHOro npouecca
JlekiimoHHbIE 3aHATUS MPOBOISTCS B ayJIWTOPUHU, OCHAIIEHHONW KOMIBIOTEPOM U JOCKOM.

JlaGopaTopHsble 3aHATHS IIPOBOASATCS B y4eOHOI nabopaTopuu, OCHAIICHHON
ANMEKTPO(POTOKOTIOPUMETPOM,  CYIIUIBHBIM  IMKaQOM, BBITSDKHBIM IMKadoM, [EHTPUYTOH,
TEXHOXMMHUYECKUMHU BECaMH, XUMUYIECKOU MOCY0ON U peaKTUBAMH.
12. PekoMeH10BaHHAA JTUTEPATYypa
Ne HanmenoBanme Kou-Bo Hannumne
n/n IK3EMILISIPOB | 3JIEKTPOHHOM




B Ou0JMoTeKe BEpPCHHU B
JouHY IBC

OcHosHnas 1umepamypa

buotexHonorus: Teopust M MpakTuka: yued. mocodue s
CTYIGHTOB BY30B, OOy4YalOUIMXCSl IO CIELUAIbHOCTH
020201 "buonorus" / H.B. 3arockuna, JI.B. Hazapenko,
E.A. KamamnukoBa, E.A. JKuByxuna; nmox pea. H.B.
3arockuHoi, JI.B. Hazapenko. - Mocksa: Onukc, 2009. -
492 c.

15 -

2. [ToioB A.®. CTpyKTypa U MEXaHU3M JEHCTBUS
(bepMeHTOB: yueb. mocodue Mo CIenKypcy
"MonekynsipHas ounoxumus" / A.®. [Tonos, H.T. 20 +
Maneesa, O.B. bapanosa; /lonenkuii Hail. yH-T, XHUM.
daxk. - Jlorenk: JlouHY, 2009. - 91 c.

3. depMeHTH: CTPYKTypa, MEXaHI3M Jii, MOJIeIbHI CUCTEMHU
[Enextponnmii pecypc]: HaBu. moci6. / A.®. [Tonos, H.T.
Maneesa, [.B. Kamitanos, O.B. bapanosa; JloHenpkuit
Hail. yH-T. - Jlonenk: JlonHY, 2013. - EnektponHi naHi

Jlononnumensnan 1umepamypa

4. bapanosa, O. B. buoxumus. [locobue k 1a00paTopHbIM U
CEMUHAPCKUM 3aHATUIM [DIEKTPOHHBINA pecypc]: vdeo.

mocobue / O.B. bapanosa, B.C. JlopomkeBuu, M.JI. - +

Onaprok; 'OY BIIO "Jloneukuit Hai. yH-T". - JIOHEIK:
[OY BIO "JIouHV", 2016. - D1eKTpOHHbIE JaHHBIE

5. 1. bBuccanrep X. [Ipaktuyeckast SH3UMOIOTHS /
X. buccsanrep; mep. c¢ anri T.II. Macomosoi; ¢

npenucn. A.B. Jlesamosa. - Mocksa: BUHOM. Jla6. 3 i
sHanui, 2010. - 328 c.
13. UndopmanuoHHbIe pecypchl

OnekTponHas 6ubimoteka e-library: https://elibrary.ru/defaultx.asp

DNeKTPOHHO-OMOIHOTEeYHAs cucrema JloHenkoro HAIlMOHAJILHOTO YHHMBEpCHUTETA:

http://library.donnu.ru/
OnemenTsl. CaliT HOBOCcTel (yHIaMEeHTaTIbHOU HayKu: http://elementy.ru/news

14. IIporpammHoe odecrieuenye
1. Windows 7 PRO (xopniopatusHnas munieHsust JJOHHY Ne 46484614).

2. Microsoft Office (kopnoparusnas muuen3us JOHHY naunensus Ne 46472919).

3. Microsoft Visual Studio (nuuensust mporpammbl DreamSpark st Beicimx yueOHBIX
3aBECHUI).

4. Adobe Acrobat Reader, xPDF, R Studio, Scilab (nuuensuu GPL, Apache, BSD nmns
CBOOOJIHOTO TTPOTPAMMHOTO 00€CTICUeHNs).

Pabouas nporpamma paccMOTpeHa U NepeyTBEeprKIeHa Ha 3acejaHuu Kadeapbl (pU3n0I0THH
pacteHuii ¢ u3MeHeHusMu (0e3 n3menenui) Ha 20 ron.

ITporoxos Ne or“ 7 20 1.

W.o. 3aB. xadenpoit C.1. demuenko



https://elibrary.ru/defaultx.asp
http://elementy.ru/news
javascript:ShowSrchLnk('Kn=328201');
javascript:ShowSrchLnk('Kn=328201');
javascript:ShowSrchLnk('Kn=328201');

Pabouas mporpamma paccMOTpeHa U NepeyTBEpKIeHa Ha 3aceJaHuu Kadeapbl (pU3n0I0THH
pacTeHuil ¢ u3MeHeHusIMU (0e3 n3MeHenui) Ha 20 TOI.

[Ipotokon Ne or“ 7 20 T

N.o. 3aB. xadenpoit C.1. emuenko
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