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1 MIEPEYEHb KOMIETEHIIAM C YKA3SAHUEM DTAIIOB X
O®OPMUPOBAHUSA B TIPOUECCE OCBOEHUSA ITPOI'PAMMBI ACIIMPAHTYPbI

B pesynprare OCBOEHHMS MpOTpaMMbl MOJATOTOBKM HAyYHBIX U  HAy4yHO-
MeJIarOTMYeCKUX KaJApoB B aCHHUpaHType IO HaydyHoW crenuanbHoctd 4.1.3  Arpoxumus,
arponoyYBOBE/ICHHE, 3allUTa U KapaHTUH pacTeHU#, OoOydaromuics MO0 JAUCIUILUIMHE
«/IlHHOBaIMOHHBIE METOBl B arPOXMMUU U 3aAIIUTE PACTEHUN» MOJIKEH OBIAAETh CIEIYIOIIMMHU
pe3ysbTaraMu:

Tabnuna 1.1 — TpeGoBanus K pe3yapTaTaM OCBOCHUS JUCIUTUIMHBI

KOI[ KOMIICTCHI N

Pe3ynbrarel 0ocBOeHHS 00pa30BaTeIbHON MTPOrPaMMBI

OIIK-1

CnocoOHOCTh
UJACHTH()HUIIUPOBATH HOBBIC
00J1aCTH UCCIIEIOBaHMIA,
HOBBIE MTPOOJIEMBI C
HCITOJIb30BaHUEM aHaIu3a
JTAHHBIX MHPOBBIX
UH(OPMAIIMOHHBIX
pecypcoB, GopMyITHpPOBaATH
IENTU ¥ 3a]1a41 HayIHBIX
HCCIIEA0BAaHUN, O0BEKTHBHO
OILICHUBATh PE3YJIbTATHI
HCCIEI0BaHUN U
pa3pabOTOK, BBIMOJTHEHHBIX
JPYTUMH CIICIHATUCTAMH U
B JIPYIMX HAYYHBIX
YUPESIKIACHUAX

3HaTh:

- TEOPETUYECKHE OCHOBAHMSI, aKTyallbHbIE TPOOJIEMBbI U
TEH/ICHIIMH PA3BUTHS HAYKH U IPAKTUKU B 00JIaCTH arpOXHUMUH,
arpoInoYBOBE/ICHMS, 3aIUThl U KApaHTUHA PACTECHUH;

- METO/IbI IPOBEICHUSI CAMOCTOSTENBHBIX UCCIIEI0BAaHUN B
00JacTH arpoXMMHHU, arpOIIOYBOBEICHUS, 3AIIUTHI U KapaHTHUHA
pacTeHui B COOTBETCTBUU C TIOCTABJIICHHOMN 3a/1aueil U CIIOCOOBI
MIPEACTABJICHUS UX PE3YJIbTaTOB.

YmMmern:

- MPOBOJAUTH CAMOCTOSTEIbHBIE UCCIIEIOBAHUS B 00JIaCTH B
00JacTH arpoXUMHHU, arpOIIOYBOBEICHUS, 3AIIUTHI U KapaHTHUHA
pacTeHUil B COOTBETCTBUU C IMOCTABJICHHOM 3a1a4eii U
MIPEACTABIISATh UX PE3YJbTaThI,

- aHAJIM3UPOBATh, 00PA0ATHIBATH PE3YIbTATHI UCCIICIOBAHHA,
MOJIyYE€HHBIC YUEHBIMH U TPAKTUKAMU B Pa3IUYHBIX 00JIACTIX
arpoXMMUH, arpoOIOYBOBEACHUS, 3al[UThl U KApAaHTHHA PACTEHUI
Y HCIIOJIb30BATh UX B CBOEH MTPAKTUYECKOW U HAYUYHOU
JIEATEIIbHOCTH.

Baagernb:

- HaBBIKaMU MTPOBOJUTH CAMOCTOSATEIbHBIE UCCIEAOBAHUS B
00JacTH arpoOXUMHHU, arPOIIOYBOBEICHUS, 3AIUTHI U KapaHTHHA
pacTeHuil B COOTBETCTBUU C IMOCTABJICHHOM 3a1a4eil U
MIPEJCTABIISITE UX PE3YIIBTATHI;

- HaBBIKAMU aHAJIM3UPOBATh, 00pabaTHIBATh PE3YIIbTATHI
HCCIIEIOBAHUH, ITOJTyYEHHBIE YUYEHBIMU U IPAKTUKAMU B
Pa3IMYHBIX B 00JIACTAX arpOXUMHUU, arpOTIOYBOBEICHHUS, 3AIIUThHI
Y KapaHTHMHA PACTEHUH U UCIIOIb30BaTh UX B CBOEH
IIPAKTHUYECKOW U HAYYHOU JESITENbHOCTH.

OIIK-2

Bnaneer kynbTypoii
Hay4HOI'O UCCIIE0BaHMUS,
Hay4HO-TIPEIMETHON
00J1acThIO 3HAHUHN U HAYYHO
000CHOBAHHOM
METOI0JIOTUEN
TEOPETUUECKUX U (UJITH)
AKCIIEPUMEHTAIIbHBIX
HUCCIEeN0BaHuN

3HaTh: KyIbTYpY HAYYHOTO UCCIICJIOBAHUS, HAYYHO-TIPEAMETHOMN
00J1acTH 3HAHWI 1 HAYYHO 0OOCHOBAHHOW METOIOJIOTHUHN JIJIs
MPOBEJICHUS TEOPETUUECKUX U (MIIH) IKCIIEPUMEHTATBHBIX
HCCIICIOBAHHIA;

YMeTh: OCYIIECTBIATh HAYYHBIE UCCIEAOBAHUS 110 HAYIHON
CIIENUATILHOCTH C HAYYHOW 000CHOBAaHHOM METOI0JIOTHEH
TEOPETUYECKHX (M) IKCTIEPUMEHTABHBIX UCCIICTOBAHUIA
BaaneTrs: KyJbTypoil HAYIHOTO HCCIICAOBAHUS B
COOTBETCTBYIOIIEH MTPO(HeCcCHOHATBEHOM 00J1aCcTH, HAYYHOH
CIEIUATEHOCTH C UCTIOJIH30BAHUEM COBPEMEHHBIX METOJIOB




Hucciaeca0BaHusA

OIIK-3

CITOCOOHOCTH K
apryMEHTUPOBAHHOMY
MPEJICTAaBICHUIO HAYYHON
TUTIOTE3bI ¥ ITOJTYICHHBIX
pe3yJIbTaTOB HAY4YHO-
HCCIIEI0BATEIIbCKON
JESITEIIBHOCTH Ha BHICOKOM
YPOBHE C Y4ETOM
COOJIOZICHHS aBTOPCKUX
IPaB B BHUJIC HAYYHBIX
nyomuKanuii 1 (1im)
3a51BOK HA PETUCTPALIHIO
00BEKTOB
MHTEIUICKTyJIbHOMN
COOCTBEHHOCTH, TE3UCOB
JTOKJTAJIOB,
nH(pOpMaIMOHHO-
AHATUTUICCKUX
MaTepuaioB U
IIPE3EHTALUN, PYKOIIMCH U
aBTopedepara auccepTanuu

3namb: NpPEUMYILECTBA U HEJOCTATKU CYLIECTBYIOIUX METO/IOB
HCCJIEIOBAaHUM 1 0COOCHHOCTH UX IPUMEHEHUS B 3aBUCUMOCTHU OT
o0bekTa UCCJIEJOBAHMS B obacTu arpoxXuMuy,
arpornoYyBOBE/ICHHUS, 3alMUThl U KapaHTHHA PACTCHHUH C Y4ETOM
cOOJII0IEHHS AaBTOPCKUX IpaB.

Ymems: npencraBiasTh  HayuyHble ~ TUIOTE3bl,  BBIOMpATH
CYIIECTBYIOIIME METOJbl HMCCIEIOBaHUA M Pa3paboTaTh HOBBIC
METO/Ibl UCCIIEIOBAHUS I HAYUHBIX ITYOJIUKAUKA U (WIH) 3asIBOK
HA PErucTpanuilo OOBEKTOB HHTEJUICKTYAIbHONW COOCTBEHHOCTH,
TE3MCOB JOKJIaI0B, MH(POPMALIMOHHO-aHATUTUYECKUX MaTepUAJIOB
U TpE3CHTAlMid, PYKONMHCH W aBTopedepara TUCCEPTALUU B
00JacTu arpoXuMHUH, arporo4BOBENCHUS, 3alIUThl U KapaHTHHA
pacTeHuii Ha BEICOKOM YPOBHE C YYETOM COOJIOCHUSI aBTOPCKUX
pas..

Bnademp: ciocoOHOCTBIO BBIJIBUTaTh TUIIOTE3bI, IOTYYEHHbIE
pe3yNbTaThl UCCIENOBaHUI 0(hOPMIISATH B BUAE HAYYHBIX
nyOnuKaiuil ¥ (UIn) 3asiBOK Ha PETUCTPAIIUI0 0OBEKTOB
MHTEJJIEKTYaTbHOM COOCTBEHHOCTH, TE3UCOB JIOKJIA/I0B,
MH(OPMaLMOHHO-aHAIMTUYECKUX MaTEpUajIoB U NPE3EHTALNMI,
PYKOIIUCH C YYETOM COONIOACHUS aBTOPCKHUX MPAB VISl pEIICHUS
3aJ1a4 COOCTBEHHOT'O MCCIIEIOBAHMUS.

[1K-2

Bnanenuem
WHHOBAIIMOHHBIMU
METOaMH arpOXUMHYECKUX
WCCIIETIOBAHUMN U
DKCIEPTHOMN OLIEHKU
TEXHOJIOTHI MPUMEHEHUS
ynoOpeHuit u
BOCIIPOU3BOJCTBO
IJI0JI0POIUsI TTOYB B
YCJIOBHSIX YCUJICHUS
AQHTPOIIOTE€HHOM Harpy3Ku
Ha arpoja”amagTsl

3namo: MHHOBAallUOHHBIE METO/IbI arpoOXMMHUYECKHX
UCCJICIOBAaHUM M 3KCIIEPTHOM OLEHKH TEXHOJOTUH MPUMEHEHUS
yn0OpeHuil M BOCHPOMU3BOACTBA IUIOJOPOJUS IOYB B YCIOBHSX
YCUJIEHHS aHTPOTIOT€HHON HAarpy3Ky Ha arpojiaHAmadTsI,
Ymems: BpIOMpaTh TpaJUIIMOHHBIE U WHHOBAI[MOHHBIE METOJIbI
arpOXMMUYECKUX HCCIEAOBAHUN JJIs PEIIEHUs 3aJad HaydHO
KBaJIM(DUKALIMOHHOM paboThI;

Bnaoemp: "HHOBaLIMOHHBIMU U TPAAULIMOHHBIMUA METOJAMHU
arpOXMMHUYECKUX HUCCIIEeI0BaHUI, HEOOXOIMMBIMHU ISl pEIICHUS
3aj]a4 HAy4YHO KBaJIM(UKATUOHHON PaOOTHI.

2 TUIIOBBIE KOHTPOJIBHBIE 3ATAHUS NJIX NHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JJISI ONEHKH 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIU B ITPOIIECCE OCBOEHMUSI ITIPOTPAMMBI ACITUPAHTY PhI

BOl'[pOCLI MJIAA CAMOCTOATEC/IBHOI0 U3YUCHHU S

o gk wn -

Knaccugukaius HHCTpYyMEHTAIBHBIX METOJIOB UCCIIEOBAaHUI B arpPOHOMMHU.
OcHoBHbIE 001acTH TPUMEHEHUS HH(PAKPACHON CIEKTPO(HOTOMEPHH.

OcHoBHbIE 3aKOHBI (DOTOKOJIOPUMETPUYECKUX METO/I0B UCCIIEOBAHMUS.
OcHoBHbIE 00J1aCTH IPUMEHEHUS yAbTPa(hHOIETOBOM CIEKTPOPOTOMETPHUH.

[IpuHIIMIUaTBEHOE YCTPOMCTBO IEKTPOGOTOKOIOPUMETPOB.

Hannexxammue npaBuiia paboThl B MCCIIeI0BATEIbCKUX JIA00OPATOPHUSIX.




7. OcHOBBHI ynbTpaduoIETOBOM CIIEKTPOPOTOMETPHH.

8. IlpaBuna paboTsl ¢ pH-MeTpUYecKUMHU HIIEKTPOAAMH.

9. OcHoBbl HH(ppaKpacHOW CIEKTPOPOTOMETPHUH.

10. OcHoBHBIE IpaBUIIa PAOOTHI € TNIAMEHHBIMU (DOTOMETPAMHU.

11. TIpuHUMNIHATEHBIE CXEMBI IIAMEHHBIX (DOTOMETPOB.

12. TIpaBuia BeiOOpa CBETOGUILTPOB B (OTOKOJIOPUMETPHHU.

13. IIpuHIunuaibHbIC CXEMbl aTOMHO-a0COPOIMOHHBIX CIIEKTPO(OTOMETPOB.

14. Meron BeIOOpa KIOBET B (POTOKOJOPUMETPUUECKHUX UCCICTOBAHUSIX.

15.Kakoil 3aK0H KOJIOpUMETPUH JIEKUT B OCHOBE 3TOr0 MeToza?

16. OcnoBsl pH-meTpum.

17. Meroapl ompeneneHus KOHLEHTPAIMA BEIIECTB B  CIEKTPO(HOTOMETPHUECKUX
UCCIIC/IOBAHHH.

18. OcHOBHbIE METO/BI BBIICJICHHSI BEIIECTB U3 KOMIUIEKCHBIX PACTBOPOB.

19. Omnpenenenre KOHLIEHTPALUU BEIIECTB C UCIIOIB30BAHUEM MOJISPHOrO KO3 QuIreHTa
SKCTUHKIIUH.

20.buonoruyeckue METObI UCCIICJOBAHMIA.

21.Tepmorpaduueckuiit MmeToq uccienoBanuii. O0IacTh MPUMEHEHHUS.

22. OmnpeneneHne KOHIICHTPAIMHA BEIIECTB B CIIOKHBIX PACTBOPaX METOJOM J00aBOK.

23. T'azoBas xpomatorpadus. [TpuHIHITEI 1 00JIACTH MPUMEHEHHUS.

24. JIuCTWIUISIIMOHHBIN METO] ONPEACTICHUSI aMMOHUS B PaCTBOPAX.

25. IlpaBuna mOCTpOEHMsI KPUBBIX CBETOIOTJIOLICHUS C HCIOJb30BAaHHEM CTaHIAPTHBIX
OKpAIlIEHHBIX PaCTBOPOB.

26. YCTpOHCTBO U OCOOCHHOCTH MCIIOIB30BAHUS CTEKISIHHBIX pH-MeTpHuecKux 37eKTPOJIOB.

27. TlpuHUMOMaIbHAs CXeMa yCTPOICTBa OJJHOIYYEBOrO (POTOKOIOPUMETPA.

28. OcHOBBI 00bEMHO-METPHUECKOTO ONPEIETICHUsI KOHIIEHTPAIMI BEIIECTB B pacTBOPAX.

29. OcoOenHocT ycTpoiicTBa M 00JacTW TPUMEHEHUS AaTOMHO-aOCOpPOLIMOHHON
CHEeKTPO(HOTOMETPUH.
30.  TloTeHummomeTpuyeckoe ONpeAeTeHHEe KOHICHTPAIM JJIEMEHTOB C TOMOIIBIO

CEJIEKTUBHBIX AJIEKTPOIOB.
31.buonoruyeckue MeTo/ bl UCCeI0BaHUM.

32. TeopeTndyeckre OCHOBBI METO/1a aTOMHO-3MHUCCUOHHON CIIEKTPOMETPHUH.

33. cTOYHMKH U3Ty4YEHUs1, UCIIOJIb3yeMble B AaTOMHO-3MUCCUOHHOMN CIIEKTPOMETPHH.

34. CnoexTpoMmeTpbl Jii aTOMHO-3MHCCHOHHOH CIIEKTPOMETPUH, BO3MOXHOCTH METOJa
ATOMHO-DMHCCHOHHOW CIIEKTPOMETPHH ISl aHAJIHM3a CEIbCKOX03HCTBEHHBIX 00BEKTOB.
35.TeopeTnueckue OCHOBBI METO/1a aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHUH.

36. YcTpoiicTBO aTOMHO-aOCOPOLIMOHHBIX CIIEKTPOMETPOB, BO3MOXKHOCTH METOJa aTOMHO-
a0bcopOLIMOHHON CIEKTPOMETPHH.

37. AHanu3 BO/IbI METOJJOM aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHH.

38 Ananu3 Bo31yxa METOJIOM aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHH.

39. ATOMHO-aOCOpPOIIMOHHBI METOJ] ONpENeNICHHUs] CBMHIIA B BO3AYyXE B COOTBETCTBHUM C
MexxayHapoaHbM ctanaaprom MCO 9855.

40.0mpenenenre TSKEIbIX METAIOB B MOYBE, YAOOPEHUSIX, MEIMOPAHTaX, PACTEHUEBOAUECKON
MPOJIYKIIMHU U UX OTXOJaX B COOTBETCTBUH € MeXayHapoaHbIM ctaniapToM MCO 11047.



41. AHanmu3 TNUIIEBBIX TIPOJAYKTOB, aHAIM3 OHOJOTMYECKUX OOpa3lloB, aHAIU3 MHIIEBBIX
MIPOTYKTOB.

Bomnpocsl TecTOB /151 TeKYIIEro KOHTPOJISl 3HAHUI CTYJAE€HTOB M0 MOAYJIAM
JeMoHCTpaUMOHHAS BepCUs

Buvibop npasunvnozo omeema
1. MoHOCENEeKTUBHBIM METOJIOM OIPENEISIOT
a) HUTpaT UOHBI
b) nonsr meu
C) pocdar nonst
d) uoHBI ITUHKA
€) HUTPHUT UOHBI

2. ConeprxaHue Meau Ipu MaccoBoi gose ee ot 5 10 20% B uccieayeMbix odpasiax
onpenensiercs coriacHo 'OCTa 15934.1-91 metomom:

a) [TanieaTpOMETpUYECKUM

b) Xpomarporpaduueckum

C) aTOMHO-a0COPOITMOHHOM

d) TuTpumeTpudecKkumM

e) Konopomerpkueckum

3. Coneprxanue Meau mpu MaccoBoit gone ee ot 10 10 42% B uccnemyembix o0pasmax
onpexensercs cornacHo 'OCTa 15934.1-91 metonom:

a) [TatlenTpoMeTpUYECKUM

b) Xpomarporpaduueckum

C) ATOMHO-a0COpPOITMOHHOM

d) Tutpumerpruveckum

e) Konopumerpuaeckum

4. Ha nmameHHOM (pOTOMETpE ONPEAEISIOT COiep)KaHNe HOHOB
a) Kamus
b) ®octopa
C) Azota
d) Cepsr
e) Keneza

5. Ha niiaMeHHOM (poTOMETpE OIPENeNIAI0T COJepKAHNE HOHOB
a) Harpus
b) ®ocdopa
C) Azora
d) Cepsr
e) Kenesa



6. Ha mnamenHoM poToMeTpe onpenensitoT CoaepKaHue HOHOB
a) Kanprus
b) ®ochopa
C) Azorta
d) Cepsr
e) Keneza

7. ®oTtokosopruMeTpruieckd Ha (oroasekrpudeckum potomerpe KOK-3 ompenensiror
COJICpKaHNUE HOHOB

a) Kanprus

b) ®ochopa

C) Azota

d) unka

e) Kenesa

Bonpocel kK HHANBHIYATBLHOMY CO0ECEIOBAHUIO KeHChI

Tema.l
1. Knaccudukanusi pa3imyHbIX HHCTPYMEHTAIBHBIX METOAOB aHAIHN3a.
2. CchopmynupyiiTe OCHOBHBIE TPUHIUIIBI KAYECTBEHHOTO aHAIH3A.
3. CopmynrpoBaTh OCHOBHBIEC TPUHIIUIIBI KAYECTBEHHOTO aHAIIN3A.
4. ChopmynupyiiTe OCHOBHBIC IPUHIIUIIBI PA3/IEICHUs OTAEIbHBIX BEIECTB, COACPKAIIUXCS
B TBEP/IbIX TEJIAaX M CMEUIAaHHBIX PACTBOPOB.

Tema.2

. Chopmynupyiite 3akoH JlambepTa-Bougeur's o moryioneHnu cBeTa.
. OOBsICHUTE 3HAUCHHE KAXKIOTO0 AIeMeHTa 3Toro ypasHenus: D = eCl.
. KakoB (puznueckuii cMpIc MOJISIpHON KO3 (dUILIMEHTA MTOTIIONICHUS (€)?
. KakoBbI OCHOBHBIE IPUHIIUTIBI YABTPAPUOIETOBOTO CIIEKTPOCKOITUH?
. Kakue npeumymiectBa Y ®-criekTpocKONuu IpegoCTaBUTh?
. UTo Takoe «BoJIHOBOE 4ynucio"?

~N o Ok WDN B

. KakoBa ¢usnueckas npupona Y d-crnekrpa?
8. KakoBbl OCHOBHBIE ITpeUMyIeCTBa IpeoOpa3oBanus anmnapara Oypee?
16. Kakne npenmyiuectsa texuuka MK orpakeHne npeuioxuTs?
9. KakoBBI OCHOBHBIE TPUHIIUIIBI MACCOBON CIIEKTPOCKOTIHH?
10. O0BscHUTE TPUHIHITEI He(DEITOMETPUH U TYPOUAUMETPUN?
Tema.3
1. OObsicHUTE OCHOBHBIE NPHUHIMIIBI MOTEHIIMOMETPUUECKOTO OIpeAeeHUsI HOHOB B
pacTBopax.
2. Kakue npoOGiieMbl BO3ZHUKAIOT MPH UCIOIB30BAHUN HOHOCEIEKTUBHBIX 3JIEKTPOI0B?
3. Kakue sBIeHUs JIekaT B OCHOBE ONPEJEIICHUS 3aCOJIEHHOCTH IT0YBBI 10 KOHAYKTOMETpUN?
4. KakoBbl pa3nu4Hble (haKTOPHI, BIUAIONINE HA TPOBOAMMOCTD pacTBOpa?
5. OOBsICHUTE OCHOBHBIE TNPUHIUIBI TEPMOrpaUUECKOro aHalIW3a IMOYB U 3EMEJIbHBIX
MUHEPAJIOB.



6. OObsicHHTE NPUHLUUIBI ONpPEACICHUS KOHLEHTPAIMH C IOMOIIBI0 KaTMOPOBAHHBIX
KPHUBBIX
7.. IloyeMy Henb3s MCIIOIB30BaTh IJIAMEHHOUW (POTOMETPUU AJISl OTIpEIeIeHUs] KOHIICHTPALUN
TSDKEJIBIX METAJNIOB B pacTBOpax?

Tema.4
1. OOBACHUTH OCHOBHBIC MPUHIIUAIIBI aTOMHO-a0COPOIIMOHHOM crieKTpodoTomMeTprn?
2.Kakyto posb urparot ropesku AAC.
3. OOBSICHUTH OCHOBHBIE MPUHIUIIBI YSMUCCHOHHON CIIEKTPOCKOIUH.
4. OOBsICHUTE OCHOBHBIC TPUHLIUIIBI PEHTT€HOBCKOM (PIIyOPECHEHTHON CIIEKTPOMETPHH.
5.. KakoBbl OCHOBHBIE HaNpaBICHUS PEHTICHOBCKOTO (DIYyOPECHEHTHOIO MPUMEHEHHUS
CHEKTpOMETpUH?
6. IcTOUHUKYN H3ITydeHHsI, UCTIONb3yeMble B aTOMHO-OMUCCHOHHON CIIEKTPOMETPHUH.
7. YCTpOicTBO aTOMHO-a0COPOIIMOHHBIX CIEKTPOMETPOB.
8. Bo3MO>XHOCTH MeTO/1a aTOMHO-a0COPOIIMOHHOMN CIIEKTPOMETPHUHU.

Tema.5

1 Teopernueckue OCHOBBI Xpomarorpaguu Kak METOJa pa3/eiCHUs W ONpEIeTICHHS
XUMHUYECKHX BEIECTB.

2.KakoBbI OCHOBHBIE PUHIIUIIBI JKUIKOCTHOU XpoMaTorpadpuu?

3. Kak xnaccuumupyroT MeToIbl XpoMaTorpaguu 1Mo TEXHUKE MPOBEICHUS SIKCIIEPUMEHTA U
LeNu

4. B uyeM CyIIHOCTh XpOMAaTrorpa(uuyeckoro pasJeieHUusl 10 METOJy: a) Ta30)KUIKOCTHOU
xpomarorpaduu; 0) pacnpeAcIuTeIbHON JKUIKOCTHOH Xpomatorpadguu; B) OCaI0YHOMN
Xpomarorpaduu; r) TOHKOCJIOHHON XpomaTorpaduu; 1) HOHOOOMEHHON XpomaTtorpaduu; €)
HKCKJIFO3MOHHOM Xpomarorpaduun?

5. Kakue netexkTopsl Hanbosee 4acTo UCIOJB3YeTCsl B Ta30BOi XpoMartorpapuu?

6. OOBSICHUTH OCHOBHBIE NPUHIUITBI TOHKOCIOWHON Xpomartorpaduu. Korma MoxHO 3TOT
METO]l IpUMEHseTcs?

7. B 4yem npeumyniecTBo MIOEHTHON XpoMarorpaduu nepe GpoHTaIbHON U
BBITECHUTEIHHOM?

BapuanThl 3a1aHNi 111 MHTEPAKTHBHBIX 3aHATHI U CAMOCTOAITEJILHYIO PadoTy

3aoanue 1. Kauecmeennwlii ananus

1.1. XumMnueckue TecThbl

MarepuanbHas 4acTh: XUMUYECKas JabopaTopus, Mocy1a Habop UHIUKATOPOB U peareHTa.
3amaua: OrmnpejeneHre NPUCYTCTBUM KAaTHOHOB M aHMOHOB B TBEPIBIX MAaTEPHAIOB H
pactBopoB. KakIplif MarucTpaHT JOJHKEH BBIMIOJIHUTEH OMPEACICHHYIO OPUEHTHPOBOUYHYIO
aHaJN3, YTOOBI MOATBEPAUTH HATHMYUE ONPEICTICHHBIX 2JIEMEHTOB B 00pa3iax.

1.2. Tect mi1aMmeHu

MarepuanbHas 4acTh: XUMUYeCKas JIa0OpaTOPHs C BBITSKKOM, CIIUPTOBAsl TOPENKa, KyCOUKU
JIPEBECHOTO yTJIsi, 00pa3iibl yIOOpEHU U COJEH,

3amaua: OnpeneneHne TPUOIMIKEHHOTO XMMHUYECKOTO COCTaBa arpOXUMHUKATOB, TIOCPEICTBOM
MIPOBEPKHU UX HA IJIAMEHU TOPEITKH.



1.3. TecT okpammBaHue pacTBopa
MarepuanpHasi 4acTh: XHUMHUYecKas J1abopaTopusi, MOPTaTUBHBIC AaHATUTHUYECKHE HAOOPHI
XUMUYECKHUX BEIECTB ISl IPOBEJICHUS aHAJIM3a MOYBBI U PACTUTEIbHBIX TKaHEH.
3amava: Y3HaliTe mpoIenypy MpoBeneHus 3kchpecc-aHanmmza coxepxkanus NO3-, NH4 +,
PO43-, K + B mo4Bax 1 pacTUTEIHHOW TKaHHU.
3aoanue 2. Konuuecmeennwlii ananus
2.1. rpaBUMeTpUYECKHI aHAIN3
MartepuanbHasi 4acTh: XUMHUECKas J1labopaTopusi, TEXHUYECKHE U aHAIUTUYECKUE BECHI,
pactBop BaCl2, 5%, nmuctmnnupoBaHHas Boja, yCTaHOBKA Jisi (PUIBTPALUM, ILIOTHBIM
GWIBTP, CYMMIBHBIN MKad.

3anaya: OnpeneneHue coaepxKaHus CEphl B IOUBEHHBIX PACTBOPOB BECOBBIM METOJIOM.
2.2. 00beMHBII aHAJIN3

MartepuanbHas yacTh: XUMHAYECKas TabopaTopus, nocyaa, AucTuiummpoannas Boga, NaOH
rpanyisl, Habop cranaaptHeii 0,1 N HCl u pactBop H2SOA4.
3amaua: IlogrotroBka u mposepka 0,1 u 0,02 N pacTBOpoB THIPOKCHAA HATPUS.
[TpuroTtoBneHne pacTBOPOB, UMEIOIIMUX pa3iHuHbIe KOHIEHTpauu:% Bec / 00,% Bec / Bec,
MOJISIpHAs, HOpMaJbHOM KoHIeHTpauuu. ([IpakThueckuili ONBIT B BBINOJHEHUH OOBEMHOMU
aHam3).
3aoanue 3. “Oxkcmpayusa anartumuueckoz2o euiecmea
MarepuanbHas 4acTb: XUMHUYECKasl J1abopaTOpusi OCHAILEHA BBITSHDKHOM BBITSDKHOM 1IKad,
BBICOKOCKOPOCTHAs LeHTpU(yra, CTEKISHHbIE TPYOKH, OPraHUYECKUN SKCTPAKT CIUPTOBOTO
pacTBopa rekcana , punpTpoBaigbHas Oymara.

3anayva: [ToAroToBKa 3KCTPAKTOB JIMCTHEB MUTMEHTOB U KAPOTUHOUIOB.
3aoanue 4. @omo KonopumempuuecKuii aHanus3
4.1. Beibop cBeTopUIbTpa U1 ONPEEICHHOTO OKPAIIIEHHOTO PacTBOpa
MarepuanbHasi 4yacTh: OINTHYECKass J1abopaTopusi MHCTPYMEHTAJIbHOIO aHaiu3a, pabouunit
CTOJI, OJJHO ABYX JIy4€Bbl€ KOJIOPUMETPHI, KIOBET, IOCY/A.
3amaua: YUuThiBasg OKpPacKy pacTBOpPa, MarMCTPaHT JIOJDKEH BBIOpaTh HAaMOOJIee MOAXOSMIIII
GuIbTp U KIOBETHL. [[JIsI 3TOTO MarucTpaHT MOXKET MPUMEHUTH MU (HEPSHIIMATBEHBIA METO
CBETO(MIBTPA U BBIOOP KIOBET.
4.2. I'paduaeckuii MeTo1 ompeieNieHus] KOHIICHTPAIluu
MartepuanbHasi 4acTh: paboduii croi, rpaguueckuii JOKyMeHT ¢ 1 MM ceTkoil, Ha ¢oTo
anektpokonopumetp, 0,1 N crangapTHOTO pacTBOpa MepMaHraHatTa u AUXPOMaTa Kajusl.
3amauva: Kaxaplii MarucTpaHT JOJKEH MPOAHAIU3UPOBATH PsJl PAacTBOPOB (HE MeHee 0),
BbIOpaTh  COOTBETCTBYIOIIMM CBETO(MUIIBTP, MOJYYHUTh 3HAUYE€HHE aOCOpPOLMM KaXJI0TO
CTaH/JAapTHOIO pacTBOpa M ONTHYECKOM IUIOTHOCTM MCKOMOIO pEIIeHUs, HCIOIb3Ys
KaJTMOPOBOUYHYIO KPUBYIO OMNPEIENIUTh KOHIEHTPALlMU aHAJTM3UPYEMOT0 BellecTBa B o0pasLie.

3aoanue 5. Onpedenenue KOHYEHMPAYUU PAZTUYHBIX RUZMEHMOE 8 TUCHIbAX

Yompaguonemosvim u 6UOUMbIM CREKMPOPomomempuu
MarepuanbHasi 4acTh: ONTHYECKas JabopaTopusi MHCTpYMEHTAJIbHOTO aHanmuza, Yd-Bun
cnekTpodoToMeTp, HAOOp KIOBET, U OPTaHUYECKUE IKCTPAKTHI INCTHEB TUTMEHTOB.
Bamgaya: Kaxplii MarucTpaHT JOJDKSH HAy4YMThCS HHCTPYKIMH JUis omeparopa Yd-Vis
CHEKTPO(OTOMETP U MOITYYUTHh abCOpOLMU XpoMaTorpaMma OpraHMYECKHX 3KCTpakToB B10



MM KIOBET€ M HCHOJb3ysd H3BECTHYIO MOJApHBIA KOA((GUIIMEHT MOTalIeHUs MUTMEHTOB
M3BECTHOM KOHIICHTPAIUU MUTMEHTA B MaTepHase,

3amanue 6. Onpenenenue Oenka (M APYTUX BEIIECTB) B PACTHTEIBHOM MaTepuaie IyTeM
UH(PaKpacHOH CrIeKTpOPOTOMETPUN
MarepuanpHasi 4YacTh: ONTHYECKHMH WHCTPYMEHTAIBHBIM aHanmu3 JadopaTopHbx, WK
cnektpodoTomeTp, 1abopaTopHas MeNbHHIIA, TPAHYJISTOP, AHATUTUYECKHE BECHI.
3anauva 1: [lonydenue rpanyn juig ananuza. OQHOpoAHAst Macca PacTUTEILHOrO MaTepHala,
M3BECTHOTO XMMHUYECKOTO COCTaBa JOHKHA OBITh u3MenbueHa 10 yactul 0,1 mwm. Ilocne Toro
MaTepuai rpaHyIHpYyIOT B Ta0neTku B 20 mT .
3amaua 2: Kaxnaplii CTyIeHT AOMKEH u3yduTh uHCTpykiuio mias HK-cnextpomerpa.
[MornomieHue KaxA0i CIEKTPOrpaMMbl aHAJTMTUYECKOrO oOpasua (rpaHyyibl TaOJCTKH)
JIOJKEH OBITH MoJTydeH ¢ moMotnbio MK-ciektpodoromerpa.
3amaua 3: IloayuuB oTpaxeHue (MJIM TMOTJOLICHHE) CIEKTPOrpamMMbl  KasKIOTO
aHAIUTUYECKOro oO0pa3la, KaXIbld CTYACHT JOJDKEH pPacCYUTaTh CPEIHIOI CKOPOCTh
NOTJIOUICHUS ¥ KO3 UIIMEHTa TUCIIEPCUN BETMYMHBI OTPAXKECHUS TIEPBOTO aHAIUTUYECKOTO
oOpasua. Torga, umest ckopocTs nornomieHus 20 006pa3oB 0OAHOTO U TOTO K€ XapakTepa, HO
B Pa3IMYHOTO MPOUCXOXKICHUSA, CTYIACHTHI JOJDKHBI OIPEACIUTh YpaBHEHHE pErpeccuu
MEXy U3BECTHBIM COJICp)KaHUEeM Oellka M CKOPOCTh MOTIIOMICHUSI.

3aoanue 7. Onpedenenue Na, K, Ca cooeprcanue é pacmeopax menmooom niameHHoul

cnekmpogomomempuu
MartepuanbHasi 4YacTb: jabopaTopus IJIaMeHHOW (HOTOMETpUHr, IIIAMEHHBIH (QOoTOMETp,
naboparopus LieKkep, NocyAa, YCTAaHOBKH [Tl (PUIIbTPALUH.
3anava: U3yuyuTh MHCTPYKLHIO IJIAMEHHHOTO CHEKTPO(OTOMETpA.
[purotoBsre pactBop 0,2 H HCI, nomyunts wusBneuenne K, Na u Ca u3 mouBsl ¢
ucnosib3oBanueM 0,2 H HCI pactBopom ((mousa: pactBop oTHomieHue = 1: 5). Iomy4aroT
YUCTBIN QUIBTpPAT.
[MoaroroBka cranmapTHbix Matounbix pactBopoB NaCl, KCI, CaCl2, umeronmii 1 wmr
Kaxgaoro anementa B 1 y. [loaroroBka craHmapTHBIX pacTBOpoB, coxepxammx 0, 0,005,
0,010, 0,020, 0,020, 0,030, 0,040, 0,050 mr / 1.
W3mepbTe nokazaHus npudopa CTaHJApTHBIX PACTBOPOB I KaXa0ro snemenTta. Hapucyiite
CTaHJapTHBIE KPUBBIE JUIs KaXI0TO JIEMEHTA.

OcymectBienue 8. OmnpeneneHue KOHIEHTPALUI 3JIEMEHTOB B pacTBOpE MO CTaHJApPTHOU
METOJMKE C MCIOJIb30BaHUEM KaIleIbHOM (hoTOMETp MmiIaMeHn
[TonoxeHus: Kak y:ke yIOMUHAIOCH JUISI OCYIIECTBICHUS 7.
3amaya: [ToayunB MOYBEHHBIN PACTBOP C HEM3BECTHOM KOHIICHTpaluen, ckaxem K, mpuHecTH
10 (wnm 20) mu pactBopa Ha Tpu Kosi6sl Ha 50 (100) mut. Jlo6aBuTh 5 M1 BO BTOpO#l Koj0e U
10 M1 cTaHZApTHOTO pacTBOpa B TPeThio KoyOy. JJ00aBUTh AMCTUIUIMPOBAHHYIO BOJY B TpeX
¢akonax 10 oOwbema. M3mepbTe ypoBeHb sMHccuM Ha (oTomerp rutameHH. [locTpouTsb
rpaduK U pacCuUTaTh KOHIEHTPAILMIO 3JEMEHTa B X 00pa3lia ¢ MOMOIIbIO T€OMETPHUUECKOEe
IIOCTPOEHHUE.

3aoanue 9. Onpeoenenue Zn (unu opy2020 memannia) 6 NOYEEHHHIX PACHIBOPOE AMOMHOU
cnekmpoghomomempuu
[TonmoxkeHus: TUIaMeHHOW (oromerpun nadoparopHbie, AAS-criekTpoMmeTp, JadbopaTropHOe
nIeiikep, mocy1a, yCTaHOBKa (QIIIBTPAIUH, TIOCY/Ia.



3anmava: Y3Hath HHCTPYKIHUIO U1 onieparopa AAC cniekrpodoromerpa.
[TonroroBbTE MOYBY AKCTPAKThI, UCIIOJIB3Ys COOTBETCTBYIOUIMI METOJ, IPEIyCMOTPEHHBII
YTBEP)KJICHHBIM PYYHOH aHaiau3 MO4YBHI. [IpHHECHTE YHCThIE SKCTPAKTHI B J1a0OPATOPHIO.
N3MepsroT cKOpocTh abcopOIMM OmpeeseHHON JIMHBI BOJHBI MPHU 33JlaHHOW MeTallia,
CoOJIeprKallero B CTaHJIapTHBIX PacTBOPOB U B pacTBOpe oOpasua. Bee usmepenus ontuueckoit
IUIOTHOCTU OyJeT CAeNaHo TMOJ PYKOBOJACTBOM oOIepaTopa, HMEIOIINE CIeHUaTbHYIO
nunensuto. [lpuMenss pa3nuuHbie pacueThl METOJaMu (CM yrpakHeHue 7 u §), onpeaenuThb
KOHIEHTPAIMIO METAJIJIa B X PELICHUS.
3aoanue 10. Onpedenenue memannoe 6 meepovix Mamepuaios ¢ HOMOuibIo

PEHM2eH06CKOIl CREKMPOCKONUU
[TonoxeHus: CHEKTPAIbHBIA JTa0OpPaTOPHBIA aHaIW3, PEHTICHOBCKas SpectroScan, mousa
MEINIbHUK, YCTAHOBKA JIJIsl IPOU3BOCTBA TBEPABIX TAOJIETOK, KAOWHET CYIIMIIKH, YIKCHKATOPE.
3amava: Y3HATh WHCTPYKIHUIO JUIsl Ollepatopa PEHTIeHOBCKOro SpectroScan. MenbHuia
oOpazeny mouBel (WM oOpas3el TOpHOM TMOPOABI, WM PACTUTENbHBIM MaTepuaia) B
nopoikoodpazHom coctosiuuu. [loAroroBka B oauHaKoOBOW MaHepe Heckoibkux (o 10)
TabJIETOK TOTO K€ M3MeNbueHHOro marepuana. [lox pykoBoacTBOM omepaTopa MOIy4YeHHS
CHEKTPOrpaMMbl, MPEICTABISIIOIIME HAJIWYUE W KOHLIEHTPALMIO TSKEIbIX METauIOB B
oOpasuax. [loaroroBuTh 10KIa1 Ha OCHOBE MH(POPMAIUH, ITOTY4EHHOI.

3aoanue 11. nomenyuomempuueckozo onpeoeneHus UOH08 8 pAcmeopax ¢
UCNOb308AHUEM CETIEKMUBHBIX I]IEKMPOOOE
MartepuanbHas yactb: [loTeHIIOMeTprueckoe Jaboparopus, TOPTATUBHBIE U CTAIIHOHAPHbBIE
pH-meTps1, Habop OyepHBIX pacTBOPOB, CTAHAAPTHBIX PACTBOPHI, U CTEKISTHHON MOCY/IbI.
3amava: M3yunTh MHCTPYKUMH pabOThl  Pa3lMYHBIX MOTEHIIMOMETPHUECKUX YCTAHOBOK.
CrnenyiiTe MHCTPYKLUSM 110 TOATOTOBKE YCTAaHOBKHM JUIsl HCHOJb30BaHUA. lloaroroska
CTaHJapTHBIX Oy(depHbIX pacTBopoB. llonydyeHne BOAHOIrO 3KCTpakTa M3 MOYB U U3MEPUTh
AIIEKTPUYECKUI MOTEHIIN AN, BBI3BAHHOE KOHIIEHTpAIlMEH AJIEMEHTA WJIM BEIIECTBA B PaCTBOPE.

3aoanue 12. Onpeodenenue 3aconenus no4e no KOHOyKnmomempuu
MarepuanbHas yacTh: [loTeHIIMOMeTpHrUeckoe JadbopaTopusi, HOPTATUBHBIE U CTAllMOHAPHbBIE
koHaykTomeTpsl, 1M pactBop KCL, u3aenus u3 crexna.
3anava: MU3yuyuTh HHCTPYKIUIO AL PA3IMYHBIX KOHTYKTOMETPOB.
[ToaroToBka BOABI SKCTPAKTHI M BOABI MPOLUIOE pa3iWyHbIX MoyBaXx. C MOMOILBIO
CHELHATbHBIX JEKTPOMEXaHUYECKUX SY€eK Ul BOAHBIX SKCTPAKTOB U AIIEKTPOAOB JUIs
OpPOIIBIX, OMNPEAEAUTh UX NPOBOAMMOCTb. B CBA3M C OCOOBIMH CTOJNAaMHU OINpPENEIUThH
coJiep’KaHue COJIU B MIOYBE.

3aoanue 13. Onpeodenenue HcUPHLIX KUCTIOM COOEPHCAHUE 8 CEMEHAX MACIA MEMOOOM
2a30601l Xxpomamozpaguu
MarepuanbpHas 4acTh: JJabopaTopusi XpoMaTorpaduaeckoro aHaian3a, ra3oBbId XxpomaTorpad,
1ocyJia, XOJIOAUIBHHK, eXicCator, TeXHUKH. MarucTpaHT, TOJKHBI IPOHTH  CTaKUPOBKY TIO
Kypcy IO aHajM3a ra3oBod XpomaTtorpaduu, IOKHBI HMMETh HEOOXOIUMBIH OIBIT B
HOJArOTOBKE MpOO AN pa3iuyHOro aHaiuza (JoOblya HeTH, ONpenesieHHe COJepKaHUs
Maciia B ceMeHax, poLeaAypy dTepupuKalul U XpaHEeHHnEe 00pa3LoB).
3anava: M3yunTe HHCTPYKIIMHU Ta30BOTo Xpomarorpada u HHCTPYKLHUHU 110 OJITOTOBKE MPoo.
OOpatuTe BHMMaHUME Ha BCE€ MapaMmeTpsl paboThl ra3zoBoro Xxpomarorpada. [lomyuus



HEOOXOJUMBIN OIBIT B UCIOJIB30BAHUM MHKPO IIIPHUIA, BBECTH 00pa3el] B TOJ0BE KOJIOHHBI
GC, mosryuuTh XpoMaTorpaMMy, U pacdera KOHIEHTPAIMH Pa3/IeJICHHBIX BEIIECTB.
3aoanue 14. Onpedenenue opeanuuecKux KUCiom € C8eHCUX PpPyKnoe ¢ HOMouibio

HCUOKOCMHOU Xpomamozpaguu
MartepuanbpHas 4acTh: JjaOopaTropus XpomaTorpaduyueckoro aHanumsa, KUJKOCTHBIH
xpomatorpad, u3genus U3 CTEeKIa, CTaHIAPTHBIE PACTBOPHI, XOJOIWIBHHUK, SKCHUKATOP.
MaructpaHThbl, UMEIOIIUE CTAXKEPOBKY Kypca XpoMaTorpapuueckoro aHajinsa, JAOJKHBI
UMETh HEOOXOAMMBIH OINBIT B MOJArOTOBKE NPOO UIsi TaKOro pojia aHaiu3a (M3BJICYCHHE
OpPraHUYeCKOH KHUCIIOTHI, ONPEACTICHUE COJEPKAHUS KHCIOTHl B PACTUTEIBHBIX MaTEepPHAaJIOB,
IPOIEeTypy OUYUCTKH U XPaHEHUS! 00pa3LIOB).

3amava: M3yunTe MHCTPYKIMU SKUAKOCTHOTO Xpomarorpada W MHCTPYKIMU O TOPSAKE
NOJArOTOBKH 1po0. MMest momydeHHbIe 00pa3ibl OpraHMIECKUX KUCIOT, MAaTUCTPAHT JOJKHBI
MOJATOTOBUTH CTAHAAPTHBIE PACTBOPHI YPE3BBIYANHO HM3KUX KOHIEHTparusax. OOpazer
JOJIKEeH OBITh TOBEJIEH B JIA0OPATOPHUIO JJIS aHAIHM3a, MAaKCUMYyM B XoloauibHuKe. O6patute
BHHMaHUE Ha BCE MapaMeTpbl paboThl rasoBoro xpomatorpada. [lomyunB HeoOXoaumbie
HABBIKU B UCTOJIB30BAHUN MHUKPO IIMPUIL, CTYIECHTHI JOJKHBI IPEICTABUTH OOPA3IIbl B TOJIOBE
kosioHHbl GC, monyduTh XpoMmMaTorpamMmy, M pacCUHTaiTe KOHIIEHTPAIMH pa3elICHHBIX
BEIIIECTB.

IIpumepHbIe HHANBUAYAIbHBIE 3aJaHUS

Yacts (Moaynb) 1 « OcHOBHBIE IPUHILIMITBI COBPEMEHHOMN 3aIUTHI PACTEHUI»
. CTpyKTypa COBpPEMEHHBIX CHCTEM 3alIUThl PACTCHUH.
. Ontumu3zanus (UTOCAHUTAPHOTO COCTOSHUSI arPOCUCTEM.
. [Ipopunaktryeckue Mepsl B COBPEMEHHOM 3aIUTE PACTCHUN.
. buonoruzamnus cuctem 3alUThl pacTEHUI.
. HammpaBnienust pa3BuTHS XUMUYECKOM 3aIIUTHI PACTEHUH.
. Ponb cenexmuu B 3ammre pacTeHUH.
. ATpOTeXHOJIOTHYECKasi ONTUMH3AIHNS (PUTOCAHUTAPHOTO COCTOSTHHUSL.

o0 N L AW —

. [IporpeccuBHbIe TPOU3BOICTBEHHBIE TEXHOJIOTHH B 3aIIUTE PACTEHUH.
Yacts (Moaynsp) 2 «IlHHOBauu B 3alUTE PACTEHUI»

1. UadopmanimoHHble TEXHOJIOTMH B OpraHU3aIMK padoT MO 3alllUTe pacTeHUH.
2. APM B 3amuTe pacTeHH.

3. buorexHonoruyeckrue MeTo bl pUTOCAaHUTAPHON AUATHOCTUKH BUPO30B.
4. bruoTexHOIOrnYecKre METObI MOTy4YeHUs! OMOIIpenapaToB JUIsl 3alUThI
pacTeHuM.

5. 'eonHdopMaimoHHbIE TEXHOJIOTUH B 3aIIUTE PACTEHUH U UX aJlanTalus K
YCIIOBUSIM PETHOHA.

6. Mcrionp30BaHNe CUCTEM HABUTALIMHU B OPraHU3ALMH 3aIIUThI PACTEHUH.

7. HaHOTEXHOJIOTUH B 3aIUTE PACTEHUN.

8. CHMHTE3 HOBBIX CPE/CTB 3alIUThl PACTEHUH.

IIpumepHBbIe BONPOCHI 1 MOATOTOBKH K K3aMeHY
1. Ocobennoctu ' MC-texnonoruii. [lpaktuueckas peanuzauus snementoB ' IC texHomoruit
B 00JIaCTH 3aIIUTHl PACTCHHI.
2. OcOOEHHOCTH MPEIM3NOHHBIX CUCTEM 3aIIUTHI PACTEHUM.



3. Mcnonp30BaHne METO0B KOCMUYECKOTO MOHUTOPUHIA U HABUT'ALlMU B TOYHBIA CUCTEMAX
3anThl pacteHuil. Pabora ¢ 060pyaoBaHueM Ui NPEUU3NOHHBIX CUCTEM 3alllUTHl PACTEHUH.
4. Meto/1bl OMOTEXHOJIOTUH B CEJIEKIIMM PACTEHUH HA YCTOMYUBOCTH K BPEIHBIM
OMOJNIOTUYECKUM OOBEKTAM.

5. TpaHcreHHble pacTeHMsI U UX IPUMEHEHUE B CUCTEMAX 3alllUThl PACTEHUH.

6. Pa3zpaboTka 371eMEHTOB 3KOJIOTM3UPOBAHHON CUCTEMBI 3allIUThl PACTEHUH 36pHOBBIX
KYJBTYp JUISl alITUBHBIX, peCypcocOeperaronmx TeEXHOJIOH BO3AeIbIBAaHUS
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

7. Pa3paboTKa 3J1EMEHTOB 3KOJOTU3UPOBAHHON CUCTEMBI 3aIIUTHI PACTEHUM TEXHUUYECKUX
KYJIBTYp JUIS aJalTUBHBIX, PECYpCOCOepEraonx TeXHOIOTHIA BO3AEIBIBAHUS
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

8. Pa3zpaboTKa 351eMEHTOB 3KOJOTM3UPOBAHHON CUCTEMBI 3aIUThI PACTEHUI KOPMOBBIX
KYJBTYp JUISl [alITUBHBIX, peCypcocOeperaronmx TeXHOJIOHI BO3A€IbIBAHUS
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

9. Pa3paboTka 371eMEHTOB 3KOJIOTU3UPOBAHHON CHCTEMBI 3aIIUThl PACTEHUH OBOLIHbBIX
KYJBTYp JUISl [alITUBHBIX, pecypcocOeperaronmx TeXHOJIOIHI BO3AeIbIBAHUS
CEJIbCKOXO035HCTBEHHBIX KYJIBTYP.

10. Pa3zpaboTka 3;1eMEHTOB 3KOJIOIM3UPOBAHHOM CHCTEMBI 3alllUThl paCTEHUN

IUTO/IOBBIX KYJBTYP JJIS IJallTUBHBIX, peCypcocOeperaroInx TeXHOJIOTHI BO3IeIIbIBAHUS
CEJIbCKOXO035HCTBEHHBIX KYJIBbTYP.

11. Pa3paboTka 371€MEHTOB SKOJOTU3UPOBAHHOIN CUCTEMBI 3alllUThl PACTCHUN

ATOJHBIX KYJIBTYp JUIS aJlallTUBHBIX, pecypcocOeperaonmx TeXHOJIOIH BO3A€IbIBAHUS
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

12. buoTtexHoa0rMueCKre MeTO bl (PUTOCAHUTAPHOM TUArHOCTUKU BUPO30B.

13. buoTexHOIOrMUECKHE METOIbI MOTY4YEHHUsI ONOTIpenapaToB /s 3alUThI

pacTeHuM.

14. HaHOTEXHOIOTUH B 3a1IUTE PACTEHUH.

15. CuHTE3 HOBBIX CPE/ICTB 3ALUTHI PACTEHUH.

3. METOIUYECKHE MATEPHAJIbI, ONIPEJEJISIFOIIAE IMTPOIIEY PhI
OLIEHMBAHMSA 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA
NESTEJBHOCTHU, XAPAKTEPU3YIOIUX STAITbBI ®OPMHUPOBAHUS
KOMIIETEHIIUIA

JlexMK OLIEHUBAIOTCS TIO MOCEIAEMOCTH, aKTUBHOCTH, YMEHHUIO BBIJEIHUTH TJIABHYIO
MBICJTb.

[IpakTuveckue 3aHATHS OLIEHUBAIOTCS TIO0 CAMOCTOSITEILHOCTU BBIIIOJIHEHUS Pa0OTHI,
AKTHBHOCTH paOOTHI B Ay TUTOPUH, TPABUIILHOCTH BBITIOJIHEHHS 33]IJaHUH, YPOBHS MMOJTOTOBKH
K 3QHITHSIM.

CamocrosiTennpHass paboTa OIEHWBAETCS MO KAYECTBY M KOJIMYECTBY BBITIOJHEHHBIX
JOMAITHUX paboT, TPaMOTHOCTH B O)OPMIICHUH, PABUILHOCTH BHITIOJTHEHHUS.

[IpomexxyTouHas arTecTamusi IpoBOIUTCS B (popme 3aueTa.

Kputepun oreHkn »5Kk3aMeHa B TECTOBOM (opMe: KONUYEeCTBO OalljioB WU
YIOBIIETBOPUTENHHO, XOPOIIO, OTIMYHO. J[JI1 TONydeHHs] COOTBETCTBYIOIIEH OIICHKH Ha
9K3aMEHE 0 KYypCY HCIOIb3YeTCS HAKOMUTENbHAsl CHCTeMa OalTbHO-PEUTHHTOBOW PaOOThHI
cTyneHToB. MToroBas oreHka CKIaAbIBa€TCsl U3 CYMMBI 0aJUIOB HUIM OLIEHOK, TIOJTYY€HHBIX 10



BCEM pasziesiaM Kypca U CyMMbI OaJlJIOB IIOJyYEHHOH Ha SK3aMEHe.
Kputepun onieHkr ypoBHS 3HaHUM CTYJEHTOB C MCIOJIb30BAaHUEM TECTA HA 3a4€TE IIO
y4eOHOH TUCIMITIINHE

Ornenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTimyHO 86-100% npaBHIIbHBIX OTBETOB
XopoIo 71-85%
Y 10BAETBOPUTETHHO 51- 70%
HeynosierBopurenbHO Memnee 51%

OL[GHKa GaYTCHO» COOTBCTCTBYCT KpUTCPUSAM OLICHOK oT «OTJIHUYHO» 0
«YHAOBJIETBOPUTECIIBHO. OLIeHKa «HC 3a4TCHO» COOTBETCTBYET  KPUTCPUIO OLICHKH
«HCYOOBJICTBOPHUTCIIBLHO

KonnyectBo 0aiioB M OLEHKA HEYAOBJIETBOPUTEIHLHO, YIOBIETBOPHUTEIBHO, XOPOIIO,
OTJIMYHO ONPEIEISIOTCA MPOrPaMMHBIMU CPEACTBAMU 10 KOJMYECTBY MPABUIIBHBIX OTBETOB K
KOJIMYECTBY C1y4yailHO BEIOpAHHBIX BOIIPOCOB.

Kpurepun oneHuBaHus KOMIeTeHINH cJieAyl0LIue:

1. OTBeTsl MMEIOT MOJIHBIE pelleHHsl (C MpaBWIIbHBIM OTBETOM). VX conepikaHue
CBUJICTENLCTBYET 00 YBEpEHHBIX 3HAHUSAX OOydalolmerocs M O €ro yMEHHH pelaTh
poQeCCHOHANIbHBIC 33/1a4H, OLICHUBAECTCS B 5 0a/U10B (OTJIMYHO);

2. bonee 75% OTBETOB WMEIOT IMOJIHBIE pelIeHHs (C MpaBWIbHBIM OTBETOM). KX
COJIep’)KaHUE CBUJCTEILCTBYET O JOCTATOYHBIX 3HAHMUSIX OOYYaIOLIErocs U €ro yMEHUH
pemiath npodeccuoHaabHbIe 3a1a4n — 4 6ajia (XopoIo);

3. He menee 50% oTBETOB MMEIOT MOJHBIC pelieHUs (C MpaBUIBHBIM OTBETOM). Ux
CoJIep)KaHuE CBUJIETENILCTBYET OO YOBJIETBOPUTENBHBIX 3HAHUAX OOYYaIOLIErocs U O €ro
OTPaHMYEHHOM YMEHHM pemaTrbh MpodeccCHOHaIbHbIE 3a/adM, COOTBETCTBYIOLIUE €0
Oynymieit kBanudukanuu — 3 6aa (yI0BICTBOPUTEIHHO);

4. Menee 50% OTBETOB MMEIOT pEIICHUs C MPaBUIBHBIM OTBETOM. VX comepikanue
CBUJICTENILCTBYET O CJA0BIX 3HAHUAX OOydYaloIlerocs W €ro HEYMEHUMH pelarh
npodeccuoHanpHbIe 3a/1a4K — 2 6aiia (HeyI0BIETBOPUTEIHHO).
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