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1 | BBoaHbll pazaen OIlK-1 TecToBBIE 3aMaHUs
. TecToBBIE 3amaHus
2 | Ilutanue pacteHuit OIIK-1 o
KonTponsHas padoTa
3 | CpoiicTBa 10YB 1 OIK-1 TecToBrle 3amanus
ILJIOJOPOJUE
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4 . OIIK-1 TecToBrIe 3amanus
pacTeHui
5 Vno6penus OIIK-1 TecToBEIE 3a7aHUs
6 | Dxsamen OIIK-1 Bonpocel k 3k3aMeHy




Pazgea 1. BBOJHBIU

TecToBbIE 3aJaHHS OTKPLITOr0 THNA

Komnerennua OITK-1
1. Hcropusi pa3BUTHS B3IJISAOB HA IUTAHUE PACTEHHM.
2. Mup pacTeHHUil KaK HCTOYHHK CHIPbS U PECYPCOB.
3. CBs3p MUHEpPaJIbHOrO IHUTAaHUSI PACTEHUN C JOPYrHMH (HU3HOJIOrUYECKUMU

MpoleccaMu, MPOTEKAIOIIUMU B PACTEHUSIX.

4. Oxpyxaromasi cpefa Kak UCTOYHUK MUHEPAIBHBIX BEIECTB.
5. Ponp 3apy0OexXHBIX M OTEYECTBEHHEBIX YYEHBIX B pa3zpabOTKe OCHOBHBIX TEOPU

MUHEPAJIBHOTO IUTAHUS PACTEHUMN.
PA3JIEJI 2. MUTAHWUE PACTEHUM

TecToBbIC 32aJaHHA OTKPBITOIO THIIA
Komnerennua OIIK-1

1. Pa3BuTue B3IJIS1IOB Ha IUTAHUE PACTEHHUN a30TOM.

2. TloyBa KaK OCHOBHOH HCTOYHUK pa3IUUHBIX (OpPM a30oTa IsI pPaCTEHHUM.
VYyacTie MUKPOOPIraHU3MOB B IUTAHUU PACTEHUH a30TOM.

3. IlyTtu npeBpallieHUs a30Ta B pACTEHUSIX U B OKPYXKAIOLIEH Cpele.

4. ®duzuosiornyeckas poib pocdopa U cepbl B paCTEHUSIX.

5. Kanuii — 371€eMeHT CTpecCOyCTOMYUBOCTHU.

6. @duznoyormyeckas pojb KAIbIHAs U MAarHusi B paCTEHUSIX.

7. Ponp MHKpPOD3JIEMEHTOB B paCTEHHUHU.

8. Kopenb kak opras NOrJjolEHUs] MUHEPAILHBIX BEIIECTB.

9. BrusaHHe yCIOBUN OKPY>XAIOIIEH Cpebl Ha CKOPOCTh MOCTYIUIICHHS BEIIECTB
B pPacTEHUS.

10. Bnustaue puzochepHOd MUKPO(IOpHl Ha NOCTYIVIEHHE HOHOB B PACTEHHSI.

11. CumO6H03 MUKPOOPTaHU3MOB U PACTCHUH.

12. Ponb MHKOPH3 B IIPOLECCCC IMOCTYIJICHUA HOHOB.



13. I'eHeTM4YECKUl KOHTPOJIb MUHEPAJILHOTO MUTAHUS PACTEHHIA.
14. OcobeHHOCTH MUTaHUS PA3THYHBIX JIECHBIX U IEKOPATUBHELIX PACTEHHIA.

TecToBBIC 3aJaHHS OTKPBHITOrO THIIA
Komnerenunua OIIK-1

1. JlaiiTe IMOHATHE O NUTAHUH PACTEHUH MUHEPAILHBIMH dJIEMEHTaMH (BO3IYIIHOC
U KOpHEBOE MUTaHUE).
2. B ¢dopme KakuX COEIUHEHHH MaKpO- W MHKPOIJIEMEHTHI IMOCTYINAIOT B
pacTteHus?
3.M3 KaKuX COCIUHEHUN COCTOUT CyXO€ BEIIECTBO PACTEHMM?
4. KakoB 3JIEeMEHTHBIH COCTaB CyXOr'o BELIECTBA PACTEHUH?
5. Kakue 2JIeMEHTBI Ha3bIBAFOTCS OPraHOT€HHBIMHE U OYeMy?
6. Kakue s1eMeHThI Ha3bIBAIOTCS 30JIbHBIMH H ITOUYEMY?
7. Ha d4YeM ocHOBaHa KilacCUPUKAIUS 3JIEMEHTOB MUHEPAIbHOIO IIUTAHUS
pacTeHHH Ha MaKpO- U MUKPO3JIEMEHTHI?
8. KakoBa ¢usmonoruyeckas posis azota?
9. B dopmMe KakuX COEOUHEHHM a30T IIOCTynaeT B pacteHHs? Ilepedmcimre
OCHOBHBIE UCTOYHHUKH a30Ta AJIsI paCTeHUH.

10. Kakue oTpuLaTenbHble NOCISACTBUA IJIsI PACTCHHU MOTYT HaOJFONAThCS TPHU
n30bITKe azoTa?

11. Ponb pocdopa B )KU3HEAESATSIHHOCTH PACTECHUH.

12. Kakoii 3jIeMEHT He BXOJUT B COCTaB OpPraHUYECKUX COEJIUHEHUI KJIETOK, B
OCHOBHOM COJIEP)KUTCS B [IUTOIJIa3Me U BaKyOJsIX?

13. KakoBa poJib Cephl B )XKU3HEIEITEIbHOCTH PACTeHUM?

14. Kakue oCHOBHEBIE CepOCOIeprKalllie COeIUHEHU S B pacTeHusIX Brl 3HaeTe?
15. Kauuii u ero gpusnosoruyeckas posb.

16. Kaxkue pyHKIUM MarHusi B opraiusMe pacteHuii Bam u3pectHbI?

17. B dopme kakux COeAUHEHUI MHUKPOIJIEMEHTHI IOCTYNAIOT B paCTeHUA?

18. KakoBsl QyHKIHH XeJie3a B paCTUTEIIFHOM OpraHu3Me?

19. KakoBa ¢pusnosorudyeckas pojib Meau?

20. B dewm 3akmroyarcs ydyacThe MUHKa B MeTaboJIu3Me pacTeHUi?

21. Monu0OneH, kodaneT, 00p: UX GUINOJIOTHUECKAS POJIb.

22. Kakue XuUMHUYECKHE DOJIEMEHTHl BIUSIOT Ha COJEp)KaHue XJopoduiuia B
pacTeHusx?

23. Kakoit MUKpPO3JIEMEHT clieAyeT IPUMEHSTh I yIy4lIeHUs] a30THOIO IMUTAHUS
pacTeHuu?

24. YTo Takoe peyTHIHU3alHMs U KAaKOBO €€ 3HaUCHUE B MUTaHUU PACTEHUN?
25.Kakue xMMHUYECKHE 3JIEMEHTBI HE MOIYT NEPEABUraThCsli U3 CTApPbIX OPraHOB
pacTeHuil B OoJiee MOJIOIbIC, T.€. HE PSYTHIIU3UPYIOTCS ?



26.Ha3oBUTe OCHOBHbBIE MEXaHU3MbI [1OIJIOLIEHUS] HOHOB PACTCHUSIMU.

27. KakxoBa poib KOPHEBBIX BOJIOCKOB B KOPHEBOM IMUTAHUM PACTECHUN?

28. Kak Biuser pH nouBeHHOro pacTBopa Ha MPOLECCHI MTOCTYIUICHUS KaTHOHOB U
AHVOHOB B pacTeHUs?

29.Yto Takoe anTaronu3M noHoB? [IpuBenure npuMepsnl.

30. Yro Ttakoe cuHeprusm noHoB? IIpusenure npumepsl.

TecToOBBbIE 3aJaHHUS 3aAKPBLITOr0 THIA:
Komnerenmus OIIK-1

1. DeMeHTHl NUTaHUS MOCTYIAOT B KJIIETKH KOPHS B hopme:
A. Moreky;
b. KatuoHoBg;
B. Anuonos;
I'. KaTnOHOB M aHUOHOB;
Jl. Oprann4ecKkux KOMILIEKCOB.
2. Kakas Jyacth KOpHS CIOCOOHA MOTIOLIATh 3JIEMEHTBI TUTAHUS?
A. 30Ha MOTJIOIIEHUS;
b. 3ona nenenus;
B. Best moBepXHOCTB KOpHS;
I'. KopHeBOl UexJIuK;
J1. 3oHa pacTsKeHuUs.
3. VI3 kakoi# cpenbl MOTPeOIsIoT a30T pacTeHus?
A. U3 Bo3gyxa arMmocdepsr;
b. 13 mouBeHHOr 0 BO3ayX4a;
B. M3 Bo3gyxa arMocdepsl ¥ IOYBEHHOI'O BO34yXa;
I'. VI3 mouBsI 1 aTMOC]EpHOTO BO3AyXa.
4. A30T IIOCTynaeT B pacTeHUs B popme:
A. A30THOM KUCIOTHI;
b. AMHHOKHCIIOT;
B. Katuona NH,; u anmona NO;’;
I'. Ammuaka (NH3);
J1. MonekynsipHOro a3ora.
5. ®ochop ycBauBaeTCsl paCTeHUsIMH B hopme:
A. OprodocdopHO KUCITOTHI;
b. HyxenHOBBIX KHUCIIOT;
B. AunoHoB pochopHOI KUCTOTHI:
I'. MonekynsipHOTO docdopa.
. Ca;(PO4),



6. Kak BimseT Ha pasBUTHE PACTEHHH ONTHMaJbHOE conepxanue Gpochopa?
A. YBenu4uBaeT BereTaliOHHBIN IEPHO/T,

b. HeckoJIbKO yCKOpsieT pa3BUTUE KYJIbTYpP, CIIOCOOCTBYET OoJiee paHHEMY
CO3PEBaHMUIO;

B. He BnusieT Ha pa3BuUTHE PaCTCHUM;

I'. 3HauuTENbHO YBEIMYHUBAET BETeTATHBHYIO MacCy;
7. Kak mocTynaet B pacTeHus cepa?

A. B BUIEe KATHOHOB;

b. B Buge annoHoB;

B. B Bue KaTHOHOB 1 aHHOHOB,;

I'. B Buge nesnoi MoJIEKYJIbI;

/1. B coctaBe opraHn4eCcKHUX KOMILJIEKCORB.

KonTpoabHas pa6ora
BapuasnTt 1

1. ®yHKUHUH YIII€BOJIOB B PACTCHH SIX.
2. OcHoBHBIE (OPMBI MHHEPAJIBHOIO a30Ta B IMOYBE U METOIBI UX OMpPele/IEHUS
(Ha3BaHUs U NPUHILUIIBI METOJIOB).

BapuanTt 2
1. IlorsiTe 0 NUTaHUU pacTeHuU. Bo3aymHoe u KOpHEBOE NMUTAHUE.
2. 3HadeHue MOJIMOIeHa U KOOaThTa AJI1 paCTCHUM.

Bapuanr 3

1. MexaHu3MBbI NOCTYIJICHUS] IUTATEJILHBIX BEIIECTB Yepe3 KOPHHU.
2. Posnb cepsl U KallbLIUs B )KU3HU PACTEHUMN.

BapuanT 4
1. @aKTOpBHI, BIUSIOLIKE HA IIOIJIOEHUE IUTATEIbHBIX BEIIECTB.
2. OyHKIOWHU )XUPOB B PACTCHUSX.

BapuanT 5

1. DneMeHTHBIN cocTaB pacTeHUil. OpraHoreHHbIe U 30JIbHbIE 3JIEMEHThI. Makpo-
1 MHKPO3JIEMEHTHI.

2. ®opwmbl docdopa u kanus B mouse. [Toasuxabie dopMbl pochopa 1 Kadus.

BapuaHT 6
1. ®ynknuu OEIKOB B pacCTEHUSIX.



2. 3HayeHHWe MEIU U OUHKA JJIsi PACTEHUI.

Bapuanrt 7
1. Posip a30Ta B )KM3HEAESTEIILHOCTH PACTEHUMN.
2. OT60p 06pa3oB MOYBEI H MOJATOTOBKA WX K aHAJIU3Y.

BapuanT 8
1. Ponbs docdopa B KU3HEASITESIEHOCTH PACTEHHIA.

2. OcHoBHBIE (POPMBI MHUHEPAIBHOIO a30Ta B MOYBE M METOIBI UX OIpeesIeHHS
(Ha3BaHUS U MPUHIIUIIEI METOIOB).

BapuanTt 9
1. Posp xayiusi B )KU3HENESITEILHOCTH PACTESHUI.

2. Meronpl oIpeneneHuss MNOABMXHBIX ¢opM dochopa u Kamuss B pa3zIUIHBIX
rnoyBax (Ha3BaHUS U MIPUHIIUII METOIOB).

BapuanT 10
1. Ponp Marsus u xeje3a B )KU3HU PaCTEHUU.
2. ®opmsl pocdopa u kanus B mouse. [ToaBmwxkHabIe GopMbl hochopa U KaTusl.

Bapuant 11
1. 3rayeHue Meau U LMUHKA JJI PACTEHUI.
2. Ot6op 06pa3oB NOUYBKI U NIOATOTOBKA UX K aHAJIU3Y.

BapuanT 12
1. 3rauenue Oopa U Maprasua Jjisi paCTeHHUH.
2. DaKTOpPHI, BIUSIIONIYUE HA MTOTJIONEHUE NUTATEIbHBIX BEIIECTB.

BapuanT 13

1. 3HadeHue MonubaeHa U KOOaIbTa Il pAaCTEHUH.

2. DileMeHTHBIN cocTaB pacTteHuit. OpraHoreHHbIE U 30JIBHBIE 3JIEMEHTHI. Makpo-
{ MUKPOSJIEMEHTBHI.

PA3JIEJI 3. CBOMCTBA IIOYB U IVIOJOPOJINE

TecToBBbIE 32 JTaHNS OTKPBITOr0 THIA
Komnerenuua OIIK-1

1. Kakue npeBpaliienusa a3ota B mouBe Bobl 3Haete?



2. Kakue MUKpOOpraHu3Msl CIIOCOOCTBYIOT MUTAHUIO PACTEHHH a30TOM?

3. Yro Takoe nporecc aMMOHUPUKAIIUY U [IPU KAKUX YCIOBHUSX OH UIIET B ITOYBAX?
4. Yto Takoe mporecc HUTpUPUKAIIAU U KaKOBBI ONITUMAJIbHBIE YCIOBHS UIST 3TOT'O
npouecca?

5. Yto Takoe neHUTpU(DHUKAUA H OPU KaKUX YCIIOBHSX OHA BO3MOXKHA?

6. Kakue ocHoBHBIE KiIacchl GochOpocomepKaUX OPraHUYeCKUX COESAUHEHUM
BawMm u3BecTHBI?

7. Hanumure MuHepaiibHble HocdaTsl MOUB, KOTOPHIE HCIIOIB3YFOTCS IJIS MUTAHHUS
pacTeHui.

8. HazoBuTe, B Kakux ¢popMax KUTHH MOXKET HAaXOOUTHCS B mouBaxX. Kakve U3 HHX
JOCTYIHBI paCTEHUSIM?

9. Yto Takoe MOrjIoTUTEIbHAs CIOCOOHOCTh MOYB?

10. Kakue BUIOBI MOTJIOTUTEILHOM CIIOCOOHOCTH 1TOoYB BrI 3Haere?

11. Yro Takoe XUMHYECKOe CBsA3bIBaHUE pocdaToB?

12. Yro Takoe peakuus IOYBEHHOro pactBopa? HazoBure xapakTE€pUCTUKY
peaknuu (pH) OCHOBHBIX THIIOB MOYB.

13. Yem oOycnioBiIeHa aKTyajlbHasi KUCJIOTHOCTh TIOYBEHHOI'O pacTBopa?

14. Yem oOycrioBiieHa MOTEHIMAbHAsI KUCIIOTHOCTh MOYBEHHOTI'O pacTBopa?

TecToBbI€ 3aJaHUSI 3AKPBLITOr0 THNA
KoMmnerennus OITK-1

1. Kakas nmpupoia nmpoliecca MUHEpaIU3allui OPraHu4YeCKOro BellecTsa?
A. XumMuueckasi;
b. ®uzuyeckas;
B. buonoruyeckasi;
I'. ®usuko-xuMuyeckKas;
J1. Mexanudeckas.
2. Yto Takoe HUTpUPHUKALIUS?
A. Pa3znoxeHue OpraHu4YeCKUX BEIIECTB B MIOYBE,
B. YBenuueHue coaepkaHusi HUTPATHOI'O a30Ta B MPOAYKIIMH;
B. Mukpobuonorudyeckuil mpoijecc NpepBpalleHuss aMMHaKa B HUTPATEI,
I'. [IpeBpaleHre a30THBIX YIOOpPEHUH B I1I0YBE;
J. IloTepst mOYBEHHOT0 MUHEPAJIM30BAaHHOIO a30Ta.
3. C 4ueM cBsizaHa XUMHUYECKasl IOIJIOTHTEIbHAsA CIIOCOOHOCTE ITOYB?
A. C moriomnieHueM HOHOB MUKPOOpPraHU3MaMu;
b. C o0Opa3oBaHveM TpYyIHOPACTBOPUMBIX M HEPACTBOPUMEBIX B BOJIE
COSNUHEHWNW B pe3yJIbTare peakuud MeXIAy pPacTBOPUMBIMU COJIIMHU
(ynoOpeHusiMU) B [TOYBE;



B. llepexon TpyZIHOpPaCTBOPUMBIX U HEPACTBOPHUMEBIX B BOJE COEAUHEHUH, B
pe3yibTare peakurH MEXIY pPacTBOPUMBIMH  COJISIMH B JOCTYIHYIO JUISI
pacTteHuit popmy

4. Yto Takoe aKTyajabHasl KUCIOTHOCTE?

A. KHCIIOTHOCTE MOYBBI, O0YCIOBIICHHAs, HWOHAMH BOLOPOMA, BXOAAIIUMHU B
coctas III1IK;

b. KHCIOTHOCTP IOYBEHHOIO pacTBOpa, OOYCIIOBJIEHHAs IIOBBIIIEHHON
KOHILIEHTpauue B HEM KaTHOHOB Bogopoaa H™ mo cpaBHeHuto ¢ nonamu OH;
B. KHCIIOTHOCTD MOYBBI, CBSI3aHHAS C MPEUMYIIECTBEHHBIM HCIOJIb30BaHUEM
pacTeHUSIMU KaTHOHOB;

I'. CymmMa Bcex aHMOHOB, HAXOISIIUXCS B [IOYBEHHOM PaCTBOPE;

5. Kakue u3 mepeducieHHBIX (OpM Kalusi B ITOYBE COCTABISIOT OCHOBY IUJIS
MU TaHUs PACTEHUM?

A. Kanuii mouYBeHHBIX MHUHEPAJIOB;
b. O6MeHHO-IOTJIOIEHHBIH;
B. Kanuii B cocTaBe OpraHu4eCKUX OCTATKOB;
I'. BonopactBOpuUMBIii;
J1. HeoOMeHHO-ITOrIOIIEHHBIH.
6. B nouBax Kakoro rpaHyJIOMETPUUECKOI0 COCTABA COAEPKUTCS OObIIIE KaTKs?
A. CynecuaHbIX;
b. JlerkocyrnmuHHUCTBIX;
B. CpenHecyrnmuHUCTHIX;
I'. TsbKenoCyTrIUHHUCTBIX;
J1. | TMHUCTBIX.
7. Kak HaspIiBaeTcsi MpoOLECC MOTEepPH IMMOYBEHHOTO MHHEPaAJILHOTO a30Ta Mo
CBOOOTHOTO a30Ta U €ro OKKCIIOB B aHA3POOHBIX YCIIOBUSIX?
A. Hutpudukanus;
b. Jleautpudukanmus;
B. UmMmoOunu3anus;
I'. AMMoHuDUKaLTU;
J1. MoOunu3anus.
8. B kxakoii mocieqoBaTeIbHOCTH YOBIBaET NOCTYITHOCTh (ochaTOB KabIIUs?
A.Ca (H2P04)2, CaHPO4, Ca3(PO4)2;
Bb. Ca (H,PO,)2, Ca3(POy4),, CaHPOy;
B. Ca3 (PO4)2, Ca (H2P04)2, CaHPO4,
I. Ca3 (PO4)2, CaHPO4, Ca (H2P04)2,
9. Uto moHuUMaeTCs Mo TEPMUHOM «IOABHXXHBIE ¢pocdaTbl» MOYBHI?
A. PacTBOpUMBIE B CITA0BIX KHCIOTAX U CHJIBHBIX IIEI0YaX;
b. PacTBOpuMEbIe B BOJie U CIa0BIX KHCIOTaX;



B. PacTtBopuMBI€ B CUJIBHBIX [[€JI09aX U BOJIE;
I'. PactBOpHUMBI€E B BOJZIE U CNAOBIX ILIEJI0YaX;
J1. PacTBOpuMBI€ B CUJIBHBIX KHCJIOTaX W CHJIBHBIX IIE0YaX.

PA3JIEJI 4. TUATHOCTUKA IIUTAHUSI PACTEHUM

TecToBbIE 3aJaHUSA OTKPBITOr0O TUMA
Komnerenuus OIIK-1

1. Ilepeyucnure MeTOABI IMArHOCTUKU MUTAHUS PACTEHUIN.
2. Kakue mpuU3HAKH pACTEeHHH HCIHOJB3YIOTCS TMpPH TMPOBEASHUH BH3yaIbHOMH
OUAArHOCTUKU ?

. Kak npossisieTcs nepuuut azora y pacTeHU?

. HazoBuTe ocHOBHBIE CUMIITOMBI ()OCHOPHOIrO rOJIOIAHUS PACTEHHIT.

. Kak BU3yasibHO NIpOSBIIAETCA HENOCTATOK KallUsl y pacTeHUH?

. Kak nposiBnsieTcss neunuT Marusi y pacTeHui?
. Kakne npusHaku HaOII0AAaI0TCA Y pacTeHUH IPpU HeIOCTaTKe Kene3a?
Ha3zoBuTe BHENIHWE MPU3HAKM HENOCTAaTKa OTAEIBHBIX MHKPOA3JIEMEHTOB Y
pacTeHui.

3
4
5
6. HazoBuTe BHELIHUE NIPU3HAKU HEJOCTATKA Cephbl Y PAaCTEHH U
7
8
9

10. Kakue xuMHYeCKHE€ METOAbl AaHaJXW3a MCIOJB3YIOTCS B I[IOYBEHHOU
NUArHOCTHUKE MUTAHHS paCTeHUM?

11. KakuMu MeTOodaMu B MOYBE OIPENEIISIeTCsl COAeprKaHue MUHEPaIbHBIX (HopM
asora?

12. B 4eMm 3akiro4aeTCs NPUHIAIL OTIPEISJIEHUs B [IOYBE€ HUTPATHOrO a3oTa?

13. Ha yeM OCHOBaHO OIIpeacICHHEe aMMOHHIHOIO a30Ta B O4YBe?

14. Kakue Bbl 3HaeTe MeTO/IbI OIIpeiesieHust pocdopa U Kaius B MOYBaAX?

15. HazoBuTe MeTOOBI OMpeNeleHus] MOABMXHBIX (opMm ¢dochopa U Kamus I
pa3JINYHBIX TUIIOB IIOYB.

PA3JAEJL S. YAOBPEHMSA

TecTOBBIE 32aJaHHA OTKPBITOIO THIA
Komnerenuusa OIIK-1
1. JlaiiTe nnoHsiTUE YIOOpPEHUS.
2. Ha xakwue rpymnnbl OensTcs yaoopeHus?
3. HazoBuTe rpymnnsl a30THbIX yaoOpenuii. [IpuBeaure npumepsl.
4. HazoBute HuUTpaTHble ynoOpeHwus. KakoBbl HX CBOWCTBAa U OCOOEHHOCTHU
HCIIOJIb30BaHUA?



5. HazoBuTe amMMOHUIHEIE yA0OPEHHUS, UX CBOMCTBA U OCOOEHHOCTH NPHMEHEHUSI.
6. OCOOCHHOCTH B3aMMOJIEHCTBHS Pa3NIUYHBIX TPYNI a30THHIX YJOOpeHUU cC
IIOYBOM.

7. Ha xakue rpynnel genstcs Gocdoprsle ynodpenusi? [Ipusenure npumepsl.

8. CpoiicTBa U MpUMEHEeHHe IIPOCTOr0 U ABOHHOrO cynepdocdaTos.

9. CrolicTBa 1 0cOOeHHOCTH IpuMeHeHHsT (HOCPOPUTHON MYKH.

10. Ha xaxkue rpynmnel gensaTcs KanuiiHble yaoopenus? [Ipusenure mpuMepsl.

11. KakoBel 0COOEHHOCTH IPUMEHEHHS XJIOPHUIHBIX U CyNb(GATHBIX KaJIHHHBIX
yIOOpCeHUH?

12. Kakue ynoOpeHHs Ha3bpIBalOT KOMIUIEKCHBIMH? Ha kakWe TIpynmel HX
IIOAPa3/IENSAOT B 3aBUCUMOCTH OT CIIOco0a MoJIydeHus?

13. Ilepeuncinure HanboIee pacpoCTpaHEHHbIE KOMILIEKCHBIE YIOOPEHHS.

14. HazoBuTe KOMILIEKCHBIE YIOOpEHHUs, COep>KaHne B CBOoeM cocTase docdop.
15. Kakue ynoOpeHus OTHOCATCS K KOMOMHHUPOBAHHBIM (CII0KHO-CMEIIAHHBIM )?
16. KakoBa posb opraHu4deckux yJ00peHHUi B BEIpAIlMBAHUU PACTEHMI?

17. IlpuBenuTe NpUMepPbl OCHOBHBIX OPTaHUYECKUX YIOOpEHUA.

18. Ilouemy opranuyeckue yaoOpeHUSI PEKOMEHIYETCS BHOCHTE B OONBIINX 103axX
¥ 3aJ0JIr0 OO noceBa?

19. Kakue Buasl HaBo3a Bbl 3HaeTe? Ha3zoBuTe criocoObI XpaHEeHH HaBO3A.

20. TIlepeumcnute TUOBI TOpda, B YeM UX pa3Iu4Yusi M OCOOEHHOCTH
HCIIOJIb30BAHUSA? |

21. Kakue Bunsl 3eaeHoro ynoopenus Bel 3Haete? Kakue KyabTyphbl HCIIOIB3YIOT B
Ka4yecTBe cuaepatroB?

22. Ha3zoBUTE OCHOBHBIE CIIOCOOBI BHECEHHUS YIOOPESHUM.

23. Kakue MeTonpl pacyeTa 103 yIOOpEHHU Bl 3HAeTE?

TecTOBBIE 3aJaHUA 3aKPbLITOr0 THINA
Komnerenuua OITK-1

1. VYcraHoBuUTE COOTBETCTBUE COJEp>KaHUE JEHUCTBYIOLIEro BellecTsa, %o
Ha3BaHHBIM a30THBIM yI0OpEHUSIM:

1. AMMuayHas cenuTpa A.82%
2. Cynpar amMMOHUSA b.46%
3. MoueBuHa B.35%
4.HatpueBas cenuTpa I'21%
5. AMMuak O0e3BOIHBIN J. 16%

2. VYcraHOBUTE COOTBETCTBHE COJIep)KaHWE [EUCTBYIOIIErO0 BeIecTBa, %0
Ha3BaHHBIM (HOCHOPHEIM yIOOPEHUSIM:



1.Cynepdocdar npocroii A. 45-49 %

2. Cynepdocdar nBoitHOM b. 19-21 %
3. IlpeuunuTrat B. 19-30 %
4. ®ochoputHas MyKa I'. 412%
5. O6ecdTopennslit pochart 41,2 . 34-36 %

3. VYcraHOBHTE COOTBETCTBUE COACp)KaHUE MIEeHCTBYIOIIEro BelllecTBa, %
Ha3BAaHHBIM KUTUHHBIM YIOOPESHHUSIM:

1. Kanuit XxJ10puCThIid A. 12-15%
2. Cynbdar xanus b. 40%
3.CHUIBBHHUT B. 48%

4. Kanuiinasi coib I'. 60%

4. Ha xakux noysax, Haubosnee appextuBHa hochoputHas myka?
A. Tonpko Ha KHCJBIX II0YBaX;
b. Toneko Ha HIENTOYHBIX TOYBAX;
B. Ha Bcex Tumax mo4s;
I'. Ha BpIIIeI0Y€HHBIX YEpPHO3EMaAX;
J1. Ha conmoHmeBaThIX NO4YBax.
5. Kakue u3 nmepednciIeHHbIX YI0OPEHUM SIBISIOTCS (PUINOJIOTUYECKU KUCIBIMU?
A. Ca (NO3),;
b. NaNOs;
B. (NH4)2SOy;
I. KClz;
JI. CO(NH,),.
6. Kakue U3 epedncCiieHHbIX YIOOpEeHUH SBISIOTCS GU3NOJIOTHUECKH
[IEJIOYHBIMHU ?
A. Ca (NOs)s;
b. KNOs;
B. (NH4)2SOy;
I. KCIZ;
JI. CO(NH2),.
7. BOOHBEIMH pacTBOpPaMH KaKKWX a30THBIX yJI0OpPEHUH IPOBOASAT BHEKODHEBEIE
MMOJKOPMKU ?
A. AMMHa4YHOH CEUTPHI;
b. MoueBuHBEI;
B. KanbuueBol CenuTphl;
I'. Cynbdata aMmmMOHUA.
8. Kakas dwusnosiornueckas peakusl KajJblIHeBON U HaTPUEBOIl CENMTPHI?
A. lllenounas;
b. Kucnas;



B. Crauarna kuciasi, MOTOM IIeJIOYHas;
I'. CHavana 1meno4yHas, IOTOM KHCJIAS;
. HelttpansHas
9. YkaxuTe pacTBOpUMBIe B BoZie pocopHble yaIoOpeHUs:
A. Ilpeuunurar;
b. ®ochoputHas Myka;
B. Cynepdocdar npocroit u 1BoiiHOI;
I'. O6ecdropennslii pocdar;
J1. Tomacmnak.
10. YkaxxuTe paCTBOPHUMBIE B CIA0BIX KUCIOTaX (HOCHOpHBIE YIOOpEHHUS:
A. Ilpenunurar;
b. ®ochopuTtHas myka;
B. Cynepdocdar npocroii;
I'. O6echropenusriit docdar.
11. Ykaxure ¢ocdopHble yaoOpeHHUs] pacTBOPHMBIE TOJBKO B CHJBHO KHCIBIX
cpenax:
A. Ilpeuunurar;
b. ®ochopuTtHas Myka;
B. Cynepdocdar npocroii;
I'. ObechTopenHsiii pocdar;
J1. Tomacinaxk.
12. Kakue wu3 nepedyucieHHbIX (OchHOpHBIX YOOOpPEHHUI BBIMIYCKAIOTCS B
rpaHyjIupoBaHHOU dopme?
A. Ilpeuunurar;
b. ®ochopuTtHas Myka;
B. Cynepdocdar npocToii u IBOHHOM;
I". Ob6ecdTopenHusiit pocdar;
J1. Tomacuuiaxk.
13. Ha kakux mo4yBax HauOolee spdextuBHa dochopuTHas Mmyka?
A. Tonbko HaA KHUCJIBIX IOYBAX;
b. Tonpko Ha ETO0YHBIX [IOYBAX;
B. Ha Bcex Tumax noys;
I'. Ha BrINIEeNIOUYEeHHBIX YEpHO3EMAX;
J1. Ha cooHIeBaThixX Mo4Bax.
14. Kakoi KkaTHOH, BXOASIIUNA B COCTaB MUHEPAIBHBIX yAOOpEeHUMH, OKpallliBaeT
iaMsi B QHUOJIETOBBIN IBET?
A.Ca**
B. Na’
B.K"



I.Fe**

15. Kakoi KaTHOH, BXOASIIUN B COCTaB MUHEPATBHBIX YIOOpEHMl, OKpaIIUBAET
IJIaMs B JKEJThIA [BET?

A. Ca”

B. Na"

B.K"

I.Pb"

Hepeqeﬂb BOIIPOCOB K 3K3aMeHY:

1. IlpenmeT, OOBEKTHI, [IEJTU U 33aYH JUCIUATLINHBL.
Posp oTedecTBEHHBIX U 3apyOEIKHBIX YUSHBIX B Pa3BUTHU YUESHHUS O
MUHEPaJIbHOM NUTAaHUU PACTEHUM.

i

Bo3nymHoe v KOpHEBOe MUTaHHUE PACTEHUH.
Knaccubukanus 3;1eMeHTOB TUTAHHUS.

Poisip a30Ta 1 0COOEHHOCTH @30THOT'O MHUTAHUS PACTESHH.
Ponps dpocdopa B pacTeHusX.

Pons kanmms B pacTeHUSX.

© N oL s W

3HaueHue KalblUsl U MarHusi B IUTaHUU PACTEHUH.

9. 3Ha4deHue cepbl U XKele3a B MIUTAHUU PACTEHUH.

10.Posp MUKPO3JIEMEHTOB B IUTAHUHA PACTEHUMN.

11.Ctpoenue u QyHKIIUH KOPHS.

12.CoBpeMeHHbIE NIPEICTABIICHHUS O MOCTYNJIEHUH MUTATEIILHBIX BELIECTB B
pacTeHus.

13.IluTanue KaKk OOWH U3 BaXXHEHITUX (haKTOPOB B )KHU3HHU pacTeHHH
(BHYTpeHHHE U BHEIIHUE YCIOBUSI IUTAHUS PACTEHUM ).

14.Mukopu3sa U €€ 3Ha4YeHUE IJIA PAaCTCHHUH.

15.®u3uoiioruyeckas peakmus cojen (yaoopeHuii).

16.Ponbs MEKpPOOPTaHHU3MOB B IIpoIecce NMpeBpallleHUsI MUTAaTeIbHBIX BEIECTB B
IOYBe.

17.CocTaB IOYBHI.

18.BuabI MOTIOTUTEIBFHOM CIIOCOOHOCTH, UX POJIb B MUTAaHUU PACTEHHUH U
B3aMMOIEHCTBUH ITOYBEI C yIOOpPESHUSIMU.

19.Buapl KUCIOTHOCTH IMOYB, €€ BJIIHUSHUE Ha KOPHEBOE NUTAHUE PACTEHUN U
MIpUMEHEHHEe yIOOpEeHU.

20.0OT1Ho1IeHHEe Pa3IUnIHBIX TOPOA K KUCIIOTHOCTH I1OYBEIL.

21.Coenunenns a3oTa B IOYBE U UX IIPEBPAIIECHHUE.

22.1lyTu HakoIJICHUS a30Ta B [IOYBE U €r0 BO3MOXXHBIE IOTEPH.



23.MuHepasbpHbIE U OpraHU4YecKue coeuHeHus pocdopa B mouse U UX
IIpEBpaIeHUsL.

24.CoenuHeHHs Kanys B IOYBE U UX NOCTYIHOCTH JJIsI pACTEHHIA.

25.BusyanpHasi IMarHOCTUKA MU TAHUS PAaCTEHHH.

26.MeTtonsl OIpeeeHUs B IOYBE MUHEPAIbHBIX (HopM azoTa.

27.MeTtoppl olipeeieHus IOABUXKHBIX opM dochopa U Kalusa Ha pa3InYHBIX
OoYBax.

28.YnoOpeHus u ux KJiacCUUKAITHS.

29.Ka4decTBEHHBIN aHAIN3 MUHEPAJIBHBIX YIOOPEHUIA.

30.CnocoObl mpUMEHEHUs y10OpEeHHiA.

31.HutpatHble ynoOpeHus:, B3aUMOASCHCTBUE UX C IOYBOM, YCIIOBUS
3(pHEeKTUBHOrO NPUMEHEHHUSI.

32.AMMOHUIHEIE yOOOPEHUS U UX IIPUMEHEHHE.

33.AMMHaYHas CENUTpa, CBOMCTBA, yCIOBUS MIPUMCHCHUSI.

34.B3aumopeiicTBUe a30THBIX YJIOOpEHHUM C MOYBOM.

35.Cpoku u crtocoObl BHECEHUST 230 THBIX yA0OpEHUH.

36.Knaccudukanus pochopHbIX yaoOpeHUi.

37.Cynepdocdar mpocToi ¥ TBOWHOMN, MOTydeHUE U YCIOBUS 3P HEKTUBHOTO
€ro NpUMEeHEeHUs..

38.DocdhopuTtHas Myka U ycJI0BUS ee 3PIEKTUBHOI'O IPUMEHECHUS.

39.Knaccupukanus KaluiHbIX yA0OpeHuil. '

40.CynbsdaTHble KaMUiiHBIE YIOOPEHUS U UX IPUMEHEHUE.

41.XnopuaHbIe KATHHHBIE YIOOPEHHs, UX XapaKTepUCTHUKA U IPUMEHEHHUE.

42 Knaccudwukanus KOMIUIEKCHBIX YIOOpEeHUH.

43.HMcnoibp30BaHHEe KOMIUICKCHBIX YIOOPESHU B IECHOM XO3SIUCTBE.

44 BinusiHre OpraHHYeCKUX yIOOpeHUi Ha CBOMCTBA MOYBHI U IUTAaHUE
pacTeHUN.

45.HaBo3, BUIBI HaBO3a U IIPUMEHEHHUE.

46.Bunp! 1 TUIIBI TOpda, UX XapaKTEPUCTHUKA.

47.ITpuMeHeHune Topda B JIECHOM XO3SHCTBE.

48.ITpuroroBieHue U UCIOJIB30BAHUE KOMIIOCTOB.

49.3eneHple ynoOpeHUsI U UX IPUMEHEHHE.

50.bakTepuanpHbIe yOOOpPEHUS.

51.BHecenne yaoOpeHUi NpH 3aKjIaJKe U yX0/1e 3a Fra30HaMHu.

52.V n0o6peHust U oxpaHa OKPY>Karolllel cpeasbl.



HOBOCUBUPCKUM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET

Kadenpa mouBoBeICHHS, arPOXHMHH U 3EMIIEJIENTHUS «YTBEpKIAr0»
JucuuiuimHa MuHepaipHOE MUTaHUE PACTEHMI 3aB. Kadeapoil MOYBOBEICHUS,
Hanpasnenue noarorosku JlecHoe meno arpoOXHMUU U 3EMITCICITHST

A.H. Mapmyier

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1. IlpeameT, 0OOBEKTHI, LETH H 3a0a9H JUCHUAILIHHEL.
2. Ponp MHUKpPOOpPraHHU3MOB B IpOILECcCe NMPEeBpAICHHs MUTATEILHLIX BEIECTB B
IIOYBE.

3. Kitaccudukaiiusi KOMIUIEKCHBIX YI0OpEHHIA.

DK3aMeHaTOp

Kpurtepuu oueHku
Tecmoeuix 3a0anuii:

OueHka «OTJHYHO)» BBICTABIISIETCS CTYIEHTY, €CJId OH oTBedaeT Ha 80 % u BeIlne
OT 00I1IIeil CYMMBI BOIIPOCOB;

OueHnka «X0pouIo» BBICTaBJISIETCS CTYNEeHTY, eClii oH oTBeuaeT Ha 70 % oT
00111elf CYMMBI BOITPOCOB;

OueHka «yA0OBJIETBOPHTEIbHO» BBICTABIISICTCS CTYICHTY, CCIIH OH OTBEYaeT Ha
60 % ot oO11eii CyMMBbI BOIIPOCOB;

OneHka «Hey/I0BJIEeTBOPHUTEJBLHOY» BBICTABISCTCS CTYJICHTY, €CIIH OH OTBEYacT
Ha 50 % oT 001Ieli CyMMBI BOIIPOCOB.

Konmponwsnou pabomeoi:

OueHKa «OTJHYHO» BBICTABIISIETCS CTYIEHTY, €Clii OH oTBedaeT Ha 80 % u BhIlIe
OT 00mero ooreMa uHPoOpMauu;

OneHKa «XOpOILO)» BBICTABISIETCS CTYASHTY, €cliu OH oTBedaeT Ha 70 % ot
ob1ero oobemMa HHGOPMAIIUH;

OueHka «yI0BJE€TBOPHUTEIBHO» BBICTABIISECTCS CTYIEHTY, €CJIA OH OTBEYaeT Ha
60 % oOmero oobreMa HHpOpPMaIHH;

OueHKa «HeyA0BJIETBOPHUTEIBHO» BBICTABISIETCS CTYASHTY, €CIIM OH OTBEYaeT
Ha 50 % oT ob61ero oobreMa HHMOOPMAaIIHH.




IK3amena:

OueHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIH CTYJEHT I€MOHCTPHUPYET:
3HaHUE (AKTHYECKOTO MaTepuaja, YCBOSHHE OOILIMX MpPEeINCTaBICHHUMN, MMOHSTHUM,
UaeH; IMOJHYI0 CTeleHb OOOCHOBAaHHOCTH apryMCHTOB H  0O0OOIIEHUIA,
BCECTOPOHHOCTh PaCKpPBITHsI BOIIPOCOB; CIIOCOOHOCTh K 0000mmenur0. Cobmrogaer
JIOTHYHOCTh M  IIOCJIENOBATEIbHOCTh H3JIOKCHHS Marepuana. Fcmosb3yeT
KOPPEKTHYIO apI'yMEHTalMIO M CUCTEMY JOKA3aTeNbCTB, JOCTOBEPHBIE IPUMEDEI;
Ounenka «Xopomio» BBICTaBIISIETCS CTYICHTY, €CIU CTYIEHT HAEMOHCTPUPYET:
3HaHHe  (aKTHUEeCKOro  MarepHalia, YCBOEHHE OOIMIHMX  IIPeICTaBIIEHHI;
NOCTAaTOYHYIO CTEelleHbh OOOCHOBAaHHOCTH apryMeHTOB u 0000menuii. Cobmromaer
JIOTUYHOCTh H [OCJIENOBAaTeIbHOCTh HU3JIOXKEHHs MaTepuaia. VICIoib3yeT
JTOCTOBEPHBIE ITPUMEPHI;

OueHka «yIOBJETBOPHTEJbHO» BBICTABIISICTCS CTYICHTY, CCIIH CTYHAEHT
IIEMOHCTPUPYET: HENOCTAaTOYHOE 3HaHHE (AKTHYECKOr0 Marepuasia; HEMNOJIHYIO
cTeneHb 00OOCHOBAaHHOCTH apTyMEHTOB U 00001eHuii. CoOIfo/1aeT JIOTHYHOCTh U
IMOCJIEIOBATEILHOCTE H3JIOKEHHUS Marepuaina. Mcmons3yeT HEIOCTOBEpPHEIE
IIPUMEPHI;

OneHKa «HEYIOBJETBOPHUTEJBLHO» BBICTABISIETCS CTYIEHTY, €CJIH CTYISHT
IEMOHCTPHUPYET: He3HaHUe (AKTUIECKOr0 MaTepuala; HEMOJNHYK CTelIeHb
000CHOBAaHHOCTH apryMeHTOB U 0000mmeHuii. JlomyckaeT B OTBEeTE€ Ha BOIPOCHI
rpyoble - OIMOKW, IIpU U3JIOKEHWM MaTepuajia OTCYTCTBYIOT JIOTHUYECKHE
B3aMMOCBS3H MEXIYy IOHATHSIMU; HE OTBEYaeT Ha JONOJHUTEIbHBIE BOIIPOCHI
[IpernojiaBaTes.

CocTaBuUTeNb %&077\/ A.I'. Mutpakosa

« 01 » oz 2019 r.




MATPUIA COOTBETCTBUSI KPUTEPHUEB OILIEHKH YPOBHIO
C®OPMHUPOBAHHOCTU KOMITIETEHIIUI

Kpurepun ornenku

| YpoBeHb chOPMHUPOBAHHOCTH KOMITETEHIIUM

OlleHKa 0 NATHOAILHOH cCHCcTEME

«Omauyno»

«Buicoxuti yposenv»

«Xopouio»

«llosblutennolil yposens»

«¥Yooenemeopumenvro»

«llopozosuwlii yposerv»

«Heyoosnemsopumenvro»

«He oocmamounbiii»

OIICHKa Mo CUCTEME «3a4YeT — He3aduer»

«3aumeno»

«locmamoyunwiiiy

«He zaumeno»

«He oocmamounbiil

MeToau4ecKkne MaTepHAJIbI, ONpeJe/IIoNHe MPOUEIYPY OUEeHHBAHNSA 3HAHMI, yMEHUI,
HABBIKOB U (HJIH) ONBITA /IEATEJTLHOCTH, XaPAKTEPU3Y IOIIHX 3TANbI (OPMHPOBAHUS

KOMIIeTeHIH It

1. ITonoxxenne «O GaJIIBHO-PEUTHHIOBOM CHCTEME aTTecTanuu cTyaeHToBy: CMK ITH]T
08-01-2015, BBeneno mpukazom oT 28.09.2011 Ne371-O, yrBepskaeHo pexropoMm 12.10.2015 r.
(http://nsau.edu.ru/file/403: pexxum moctyna cBOGOIHBIH);

2. llonoxenue «O MPOBENEHHMH TEKYLIETO KOHTPOJIA H IPOMEXYTOYHOH aTTecTAaIlUH
obyuqaromuxci B ®I'BOY BO Hosocubupckuit T'AY»: CMK IIHJ[ 77-01-2015, BBeneHo B
nericteue npukazoM oT 03.08.2015 Ne268a-O (http:/nsau.edu.ru/file/104821: pexxum mocryma

CBOOOOHBIH);




