MuHHCTEPCTBO HAYKH U BBICLICTO o0pa3oBaHUs Poccuiickoit denepannn
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

HMHCTUTYT OUOJIOTHH, YKOJIOTUH, IIOYBOBE/ICHMUSL, CEIBCKOr0 H JIECHOTO XO3SHCTBA
(BUOJIOTNMYECKHWU MHCTUTVYT)

YTBEPXIEHO:

[upekrop
. C. BopoOneB

Pabouas mporpamma TUCITUTUTHHBL
MuHepajibHOe TUTAHUE
10 HAMPABJICHUIO IMOATOTOBKH
06.03.01 buosorus

Hanpasnennocts (pouiib) IOATOTOBKU:
«buoaorus»

dopma 00y4eHus
OuHnas

Kpanudukarus
bakasasp

I'on npuema
2024

COTI'JTACOBAHO:
PykoBonurens OI1
J1.C. BopoOber

[Ipencenarens YMK
A.JI. Bopucenko

Tomck — 2025



1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

—OIIK-2 — CcmocoOHOCTh NPUMEHSTh HPUHIMIIBI  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHu3allii,  HUCMOJIb30BaTh  (PU3MOJIOIMYECKHE,  LMTOJIOTMYECKHE,  OUOXMMHUYECKHE,
Onodu3nveckue METOJbl aHAIN3a JUIS OLUEHKHM M KOPPEKIMH COCTOSHUS JKMBBIX OOBEKTOB U
MOHUTOPHHIA CpeJibl UX OOUTaHUS

Pe3ynbraramMu OCBOCHUS AMCIUIUIMHBI SBJISIOTCS CIASAYIOIINE HHIUKATOPHI TOCTHKCHUS
KOMIICTCHITHI:

NOIIK-2.1 [eMOHCTpUpYET NOHHUMAaHWE MPHUHIIUIIOB CTPYKTYpHO-(YHKIIMOHAIBLHON
OpTaHHU3AINH KUBBIX CUCTEM;

NIIK-2.1. 3HaeT oCHOBBI (hM3HOJOTUUECKHUX SIBICHHH, HEOOXOAMMBIC JJII OCBOCHUS M
NPUMECHEHUS  COBPEMEHHBIX  (DM3MOJOTMYECKHX,  IIMTOJIOTMYECKUX,  OMOXUMHUYECKHX,
OMOU3MUECKIX METOIOB pelIeHU MPOPECCHOHATIBHBIX 3aa4.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OCBOUTh TEOPETHUECKHE OCHOBBI U OCHOBHBIC METOJAbl (PU3UOJIIOTUA MUHEPATHLHOTO
MUTaHKS, IPUMEHCHHE MTOJIYYCHHBIX 3HAHUW ¥ HABBIKOB B PEIICHUU PO(ECCUOHATBHBIX 3a7ad.

— Hayuntbcst mpUMEHSTh TOHATUHHBINA ammapaT, aHalIu3UpoBaThb M pa3padaThIBATh
CIOCOOBI  PEryJIALMKN JKU3HEACATEIPHOCTH PACTEHUW [UJIsl PEIICHUS MPAKTHYECKUX 3ajad
npohecCuOHANBHOM NeSTebHOCTH.

3. MecTo AucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuunnuHa otHocuTes K broky 1 «Jlucuuminael (MoLynin)».

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTeNbHOW Mporpammsl, (popMupyemoit
y4aCTHUKaMU 0Opa30BaTeIbHBIX OTHOLICHWM, mpesiaraercd oOydalomuMcs Ha BbIOOP.
JucuunnuHa BXxoauT B Moaynb IIpodeccronanbhblii mMomyns «®dusnonorus pacTeHHi,
MHUKpPOOPTraHU3MOB, OMOTEXHOJIOTUS U OMOMH(OPMATUKAY.

4. Cemectp(bl) ocBoeHHs M opma(bl) IPOMEKYTOUYHOM ATTECTALMM 10 JIUCHUIINHE

[TaTe1il cemectp, IK3aMeH

5. Bxoanble Tpe0OBaHUs 1Jisl OCBOCHHS THCIUTIIMHBI

Jljis ycTIenHoro OCBOGHUS JUCIUILIMHBI TPEOYIOTCS KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHUS 00pa3oBaTEIbHBIX IMPOrpaMM IMPEALIECTBYIOIIEIO YpPOBHS 00pa3oBaHUS 110
CJIEIYIOIIUM JUCIHUIUINHAM: (U3UKH, XUMUH, ONOXUMUH, T€HETUKH, LIUTOJIOTUH, OOTAaHUKHU.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI cocTaBisieT 3 3.¢., 108 gacoB, U3 KOTOPHIX:
— nexnud: 16 u.;
— CEMHHAPCKHUE 3aHATHS: 26 .

O0BeM caMOCTOSTEIBHON pabOTHI CTY/ICHTA ONPEICICH YI4COHBIM TUIAHOM.

8. ConeprkaHue TMCUUILTHHBI (MOIYJIfI), CTPYKTYPHPOBAHHOE MO TEMaM

Tema 1. Bseoenue. Kuaccugukayus, cooepocanue u pacnpeoeiieHue d1eMeHMO8
MUHEPAbHO20 NUMAHUSL 8 PACMeHUU



1.1 MuHepanbpHOe MUTAaHHE PACTEHUH — paszaen ¢usuonoruu pacreHuit. Mcropus
pa3sBUTUS  UCCIENOBAHMM  MUHEPANbHOTO  NuUTaHuUs  pacreHuil.  IIpuBnedenue
OMOJOrMYECKUX HAayK JJIs HMCCIEAOBAHUS MHHEPAJIbHOIO MUTAHUSA pacTeHUH. MeToabl
HCCIIEI0BAHUS MUHEPAJIBHOIO IUTAHUS PACTCHUN.

Knaccupukamuss 5>1eMEHTOB MHUHEPAIbHOTO MHUTAHUA: MakKpo-, MHKPO- H
yIBTPAMUKPO3JIEeMEHTHI. KoInuecTBEHHOE COAEpkKAaHUE DIEMEHTOB U PaclpeieIeHue 1o
OpraHaM pacTeHusd. basunuTambHOE M AaKpOIETAJIbHOE pPACIPEICICHUE JJIEMEHTOB B
pacTeHuu. MI3MeHeHue colep)kaHus 2JEMEHTOB B OHTOreHe3e pacteHui. Koagpuuments
OMOJOrMYECKOr0 MOTIJIOIIEHUsI 3JeMEHTOB. (OTHOCUTENBHOE COJIEp)KAaHUE BIEMEHTOB
MUHEpPAJIbHOTO MUTAHUS B Pa3HBIX BUJAX pacTeHUN. AncopOLMOHHAs KpUBas MOrJIOIIEHUs
3JIEMEHTOB. B3anMoaeicTBUE 371€MEHTOB MUHEPAJIbHOI'O IIUTAHUS.

Tema 2. Kopenwv — opean noenowjenuss MUHepaibHulX 6eujecme

2.1 CtpykTypHO-GYHKIIMOHAIbHBIE OCOOCHHOCTH KOPHS U MOTJOIIECHHE BEIIECTB.
[Toctynnenue MOHOB M3 Cpelbl B KIETKY U KopeHb. [locTyrjieHue MOHOB B aloILIACT.
MexaHu3Mbl TPaHCIIOPTa HOHOB Yyepe3 MeMOpaHy.

Tema 3. Paouanvhsiii u 0anbHUti Mpancnopm uoHo8 no pacmenuio

3.1 [Iytu paguanbHOro TpaHcmopra. [ BWXKYyIIUE CUJIbI PaguabHOTO TPAaHCIOpPTa
MOHOB U 3arpy3ka kcuiaemsbl. JlanbHuil TpancnopT BoAbl U noHOB. Hutu Botuena. Teopus
KOr€3Un-aJAIT€3Uu U HaTsKEeHUs. Perynsuus TpaHcnopra BOJAbl U PACTBOPEHHBIX BEIIECTB B
LEJIOM PACTEHUHU.

Tema 4. Bratouenue 6 obmen gewyecme u QyHKyuu 31eMeHmo8 MUHEPAIbHO20 NUMAHUS

4.1 Ponp Makpo- U MHUKPOIJIEMEHTOB B JKU3HEAEATEIbHOCTU PACTECHUU.
«HenurarenapHble» 2JIEMEHTHI, UX HETATUBHOE AEHCTBHE B KOHKYPEHIIUH C IUTATEIbHBIMU
3JeMEeHTaMu (HaTpuil, aIlOMUHUM).

Tema 5. Ilousa kak cpeda obumanus pacmenuil. buoceoxumuuecxue nposunyuu.

5.1 IInomopoaue mouBbl. BoAHBINA, TENMIoOBON, MEXaHMYECKHUU PEXUM TOYBHI.
[TornoTurenpHas cnocoOHOCTh MOYB (MeXaHHYecKas, ¢pu3zndeckas, PU3NKO-XUMHUYECKas,
XHMHUYecKas, Ouomoruueckas). Peakuuss MOYBEHHOTO pacTBopa (MOTEHUHWAIbHAA W
aKTyallbHas KHCJIOTHOCTh). bydepHas cmnocoOHocTh mouBbl. buoreoxumuueckue
NPOBUHUMU. 30HAJIbHBIE W a30HAJIbHBIE OMOTEOXMMHUYECKHE MPOBUHUIMHU. 3HAYCHHE
pacTeHui B HUPKYIAIUU MUHEPAJIbHBIX 3JIEMEHTOB B Onocdepe u GopMUPOBAHUHU TTOYUB.

Tema 6. Qusuonozo-cenemuyeckue 0CHO8bl NPUMEHeHUs. YOOOpeHut

6.1 Bune ynoOGpenuil (Heopranumdyeckue, oOpraHuyeckue, OaxkTepUalIbHBIE).
Crnioco06bl MOAKOPMKH (KOpHEBash W BHEKOpHeBas). PacueT m03b1 BHOCUMOTO yI0OpeHHS
(pewenue 3amay). PerynupoBanue KUCIOTHOCTH MOYB (M3BECTKOBaHUE) (p €LICHHE 3a7aY).

'eneTnka MUHEpadbHOTO MUTAHUS pACTEHUN — HaydHas 0as3a JJisl HANpPaBIECHHOTO
KOHCTPYUPOBAHHMS  HOBBIX  T€HETHYECKMX  MporpamMM, Uil  CO3J4aHHUS  OCHOB
OMOJOTUYECKOT0 3eMJIe/IeNNs U SHEPTEeTUUECKU PallMOHAJIbHBIX TeXHOJOoTHi. Pu3noaoro-
reHEeTHYEeCKHe IMOJAXOAbl K IMO3HaHUI0 3(QekTa B3aUMOJEHCTBUS cOpTa U YI0OpeHus,
CO3JIaHuEe arpoXUMHYECKH d(PHEKTUBHBIX COPTOB pacCTeHHUI. ACIEKTHI CO3JaHU MOJIEIEH
COPTOB CEIIbCKOXO03AMCTBEHHBIX PACTEHUN.

Tema 7. Cucmemvl npombluuieHH020 6bIPAWUBAHUSA PACMEHULL

7.1 IlouBeHnHoe M OecrOYBEHHOE BbIpalluBaHHe. MUHeEpalbHbIEe U CUHTETUYECKUE
cyoctpatel. ['mapononuka. KauectBo Bonbl (00mias KOHIEHTPALUs PAaCTBOPUMBIX COJIEH,
colepKaHUE DJJIEMEHTOB MaJl0 YCBOSEMBIX pAacTEHUEM, COJepKaHue OukapOOHATOB,
KECTKOCTb BOJbI, IIETOYHOCTD BOJBI).



HpI/IFOTOBHCHI/IC nuraTeabHor cmecu. COOTHOIIEHUE DIEMEHTOB MHUHCPAJIBHOTO
NUTaHUs. YPaBHOBEIICHHOCTh PAcTBOPOB. BBIOOp mUTATENbHON CMecH M 3aMeHa OJHUX
KOMIIOHEHTOB Ha JIpyrue (peueHue 3aaay).

dusnosiornyecku Kuciable W meno4yHeie conu. Koppekuus pH ¢ ydetom
KapOOHATHBIX MOHOB (pelIeHHE 3a/1a4).

Tewma 8. Dkonoeuueckue acnekmol Xumuzayuu 3emaedenus U AHMpono2eHHoe 8030elcmeue
Ha MUHepalbHOe NUMAHUe PacmeHull

8.1 AtrmocdepHoe M mMOuYBEHHOE 3arpsizHeHue. llepeHoC Mo NUIIEeBBIM LENsAM H
OMOaKKyMyJsamus  3arps3HeHuii. IlepeHOC  TOKCHYECKHUX  BEIISCTB  MHUTPAHTaAMH.
AKKYMYJSAIUS TSDKEJIBIX METAJIOB PACTEHHSMH B TEYEHHE CYTOK U BEreTal[HOHHOTO
neproJia U U3MEHCHHE IOTJIOIICHHUS, TPAHCIIOPTAa ¥ YCBOCHHE MHUHEPAJIbHBIX 3JIEMCHTOB.
DKOJOTUUYECKHE aCTIeKThl XMMHU3AINHU 3eMJIE SIS, OCHOBBI OXPaHBl OKPYKAIOMICH CpPeIbI.

Pose MUHEpaAILHOTO MTUTAHUS PACTEHHIA B TAIbHEHIIIEM PA3BUTUU OMOJIOTUYECKON HAYyKH
U TI0JIbEME MPOIYKTUBHOCTH CEIBCKOTO X03siicTBa. HepemieHHbIe mpoOaeMbl U MEPCIEKTHBEI
JAIBHEUIIIETO PAa3BUTH MUHEPAIBHOI'O ITMTAHUS PACTCHHU.

TeMbl cCeMUHAPCKUX 3aHATUN JUCUUIUIMHBI « MUHEPAIIBHOE TTUTAHHUE

Tema 1. Azor. @opmbl a30Ta, UCIOJIb3yeMble pacTeHueM. [lormoienue u ycBoenue
Hutparta. [lornomenne u accumunanusa ammonus. Murerpanus azorHoro Mmetabonu3ma Ha
ypoBHE 1enoro pacTeHus. OTBETHbIE PEaKIUU PACTUTEIBHOTO OpraHu3Ma Ha aeduut
aszoTa.

Tema 2. ®ochop. Xapakrepusie ocobeHHocTn GochopHoro nutanusi. OCHOBHBIE
Tunsl Gochopcoaepxammx coeanHenuit. Tpancnopt pocdara yepez MmeMOpaHbI
Mertabonusm ¢ocdara. OTBeTHbIE peaKIUU PACTUTENBHOTO OpraHu3Ma Ha JAeUIUT
docdopa.

Tema 3. Cepa. Cepoconepkamniue opraHuYeckue coeauHeHus. llormomeHue u
TpaHCHOPT cynb(daTa. ACCUMHISTOPHOE BOCCTaHOBIEHHE cyinb(dara. [yTaTHoH U ero
npou3BoaHbIe. OTBETHBIE PEAKIIUH PACTUTEIBHOTO OpraHu3Ma Ha Ae(UIIUT Cephl.

Tema 4. Kamsumii. Pacupenenenne Ca®* B cTpykTypax kiaeTku. ®YHKIHOHATBHOE
3HadeHHMe KoMmapTMeHTarmuu. CHCTeMBl TpaHcmopTa Kamenus. Ca®" u  cucTeMsl
BHYTPUKJIETOYHOU curHanu3anuu. OTBETHbIE peaklUMU pPACTUTEIBHOTO OpraHu3Ma Ha
NeUITUT KaJbIHS.

Tema 5. Kamumii. Cucrtembl Tpancmopra K' m ux xapakrepucTuka. Perynsius
MeMOpaHHOTO TOTeHIHaia. Perynasuuss akTUBHOCTH (EpMEHTOB W CHHTE3 Oeika.
Ocmoperynsinus U KaTHOHHO-aHUOHHBINA OamaHc. J[BUKEHUs yCTHUI: TPAHCTIOPT MUOHOB U
perymsinus. OTkpbiBaHWe W 3akpbiBaHHe ycThull. OTBETHBIE pPEAKIMU PACTHUTEIHHOTO
opranu3ma Ha AeUIHUT KaTus.

Tema 6. Maruwuii. Xenezo. Xiop.

Tema 7. Mukposnementsl. Coaepxanue (Meab, MapraHel, MonubaeH, IUHK, 60p) B
Mo4yBe U pacTeHusiXx. Ponp B KHU3HEAEATEIbHOCTH pacTeHWild. [Ipu3Haku rojsomaHus Mo
MUKpoO3JieMeHTaM. MukpoynoopeHus.

Tema 8. B3ammopjeiicTBUE 3JIEMEHTOB B pacTeHHH. AJNIOMUHHH — OCHOBHOWM
TOKCHUYECKUN (PaKTOp Ha KUCIBIX I€PHOBO-TIOA30JIUCTHIX MOYBAX.

Tema 9. Penrenne npakTHdecKux 3a1a4.

9.1 Beibop nuTaTenbHON CMECH U 3aMeHa OJHUX KOMIIOHEHTOB Ha JIpyTrue
9.2 PacueT 10361 BHOCUMOTO yIO0OpEHHS B MOYBY

9.3 PerynupoBaHue KUCIOTHOCTU MOYB (M3BECTKOBAHUE)

9.4 Koppekuus pH Boasl ¢ yueTom KapOOHATHBIX HOHOB.



9. Tekymuii KOHTPOJIb MO AUCUHUIIUHE

Texymuii KOHTPOJIb MO JIWUCUUIUIMHE MPOBOAUTCS IyTeM KOHTPOJIS IOCEIAeMOCTH,
MPOBEACHUS KOHTPOJBHBIX pabOT, TECTOB MO JIEKIMOHHOMY MaTepuany, pelieHus
CUTYallMOHHBIX 3aJ]]a4 BHYTPH TEMbl, BHIIIOJHEHUS JOMAITHUX 3a7jaHuil ¥ pukcupyercs B popme
KOHTPOJIbHOM TOYKU HE MEHEE OJTHOI'O pa3a B CEMECTP.

OueHouHble MaTepHUajbl TEKYILErOo KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Hupopmarust 006 oO6pazoBaTenpHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaiok nNpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAllUH

JK3aMeH B HNATOM ceMecTpe TMPOBOAUTCS B YCTHOM (¢opmMe 1O Ouieram.
DK3aMEHAIlMOHHBIN OWJIET COCTOMT Tpex dYacTted (2 TeopeTHuecKux Bompoca, 1 permieHue
npakTudeckol 3anaun). IIpogomxurensHOCTh SK3aMeHa 1,5 daca.

[TepBas wactb comepkut aBa Bompoca, nposepsaromux MOIIK-2.1. OtBeTbl Ha BONpOCH!
NIEPBOI YacTH AI0TCS B pa3BEPHYTOH Gopme.

Bropas yacTth comepxut oauH Bompoc, nposepsitormii UTTK-2.2 u ohopmieHHslil B BUuae
npakTHueckor 3anayr. OTBET Ha BONPOC BTOPOW YACTH IPEAIoJaraeT peuleHHe 3ajaud U
KpPaTKYI0 HHTEPIPETALMIO MOIYYEHHBIX PE3yIbTaTOB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1. XuMuyeckue 3J1eMeHTbI, HE00XO0AUMBbIE PACTCHUSM.

2. MuKpO3J€MEHTBI ¥ UX POJIb B MUTAaHUU U ITPOYKTUBHOCTU PACTEHUH.

3. Makpoa/1eMeHThI U UX POJIb B IMTAHUM U IPOLYKTUBHOCTH PACTCHUI.

4. BHekopHeBO€ MUTAHUE PACTECHUI.

5. CoBpeMEHHOE NPEICTABIEHUE O NOCTYIUIEHUN TUTATEIbHBIX 3JIEMEHTOB U UX YCBOCHUNU
pacTEeHUsMH.

6. OcoOEeHHOCTH CTPOEHHSI KOPHSI, CBSI3aHHBIE C €ro (PYHKIUEH.

7. PuzogepMaibHOE NOMIIONIEHHE TOYBEHHOTO PacTBOPa C y4aCTHEM CBOOOHOTO MPOCTPAHCTBA
U KOPHEBBIX BOJIOCKOB.

8. PapnanpHblil TpaHCIIOPT BO/BI M MOHOB I10 KOPHIO pacTeHuil. KopHeBas nmapenxuma.
DHpoaepma.

9. NanbpHuUt TpaHCTIOPT BemiecTB. Poib nepuiinkiia B 3arpyske kcuiembl. KCHieMHBIN MOTOK.

10. lunaMuka noTpeGIeHus JIEMEHTOB MUTAHHUSA C.-X. KYJIbTYpaMH.

11. X034iCTBEHHBIN 1 OMOJIOTUYECKUN BBIHOC MUTATEIBHBIX BEIIECTB C.-X. KYJIbTypaMu

12. IlouBeHHas ¥ paCTUTEIbHAS IUArHOCTUKA MUHEPAIBHOTO IUTAHUS PACTEHUM.

13. TIuTaTeapHBIN PeKUM MTOYBBI U TIPUEMBI €T0 PETYIUPOBAHUS.

14. Arposkosiorndyeckoe 3HaYeHHE KUCIOTHOCTU U Oy(epHOCTH MOUBbI, EMKOCTh HOTJIOIEHHS U

COCTaB KaTHOHOB.

15. I3BecTkOBaHME KUCIBIX MOYB. 3HaUeHHe pH 1MoYBEeHHOro pacTBOpa JJIs MOTJIONICHUS

BEILECTB PACTEHUEM

16. 3navenue azora, hochopa v Kanus B )KU3HU PACTCHHUH.

17. A3oTHble y1oOpeHus U UX 3HaAYCHHUE B TIOBBIIIEHUH YPOKAMHOCTH C.-X. KYJIbTYP.

18. docdopHbie ynodpeHus: U UX 3HaYEHHE B MOBBIILIEHUHN YPOXKANHOCTH C.-X. KYJIbTYP.

19. Kanuitable ynoOpeHus 1 UX 3HAUYCHHE B TIOBBIIIEHUH YPOKAMHOCTHU C.-X. KYJIbTYP.

20. 3HayeHre OCHOBHBIX MUKPO3JIEMEHTOB B MUTAHUU U KU3HU pacTeHuil. CrocoObl

NPUMEHEHUS MUKPOYI0O0pEHU.

21. CpaBHutenbHas 3p(HEeKTUBHOCTh KOMIUIEKCHBIX U MPOCTHIX YA0OpEHUH.

22. Bujpl oprann4eckux ynoOpeHuid U criocoObl UX MPUMEHEHUs. 3elIeHbIe Y100peHHU .

23. I3MeHeHue KauyecTBa ypoxkas C.-X. KyJIbTyp B 3aBUCHMOCTH OT YCIOBHUI MUHEPAIBHOTO

MUTaHUS.

24. Ucnionb3oBaHue (PU3NOIOTMIECKH aKTUBHBIX BEIIECTB B MIPAKTUKE CEIIBCKOTO X035HCTBA.

25. MeTozpl U3y4eHHs BOIPOCOB MUTAHUS pACTEHUi, CBOMCTB NOYB M IPUMEHEHHUS yI00pEHUI.



26. BereralinoHHbIN U IOJIEBOH METOILI UCCIIEAOBAHUI.

27. OcoOCHHOCTH MUTAHUSI PACTEHUN B 0€CITIOYBEHHOM KYJIbType (THAPO-, QOPONOHUKA U T. T1. ).
28. buoreoxuMuuecKue MPOBUHIINH.

29. Tuns! ¢op, cBA3aHHBIE C U30BITKOM WM HEIOCTATKOM KaKUX-THOO 3JIEMEHTOB.

30. DkosornyecKkre acneKThl XMMHU3AIK 3€MIIEJIEININS, OCHOBBI OXPaHbl OKPYXKAIOIIEeH cpeibl.

Pewmenune 3amau o reme:
1. Koppekuus pH pacTBopoB ¢ yueToM KapOOHATHBIX HOHOB.
2. BeiOop muTaTeIbHOM CMECH U 3aMEeHa OJJHUX KOMIIOHEHTOB Ha JpyTHe.
3. CocraBiieHue MUTATEILHONW CMECH Ha OCHOBE COPTOBOH CITEIIU(HKH BHIPAIIIMBAEMOTO Ha
TUIPOTIOHUKH PACTCHUS.
4. Pacuer cootHomeHnuss NPK B kKOMIJIEKCHOM ya00peHUH.

3a KaX[0€ YCIEIIHOIO BBIIOJIHEHHOE CEMMHAPCKOE 3a/laHNE€ BBICTABIAETCS OLEHKA II0
NATHOAIIIBHON CUCTEME.

IIpy nmnpoBeneHMM NPOMEKYTOYHOM —aTrTeCTalUd OLEHKH TEKYLIEro KOHTPOJIA
YUUTBHIBAIOTCS  CIEAYIOIIMM OOpa3oM: UTOroBas OLIEHKA BBIYUCIAETCS Kak Cpe/Hee
apru(dMeTHUeCcCKoe 3HaUeHUE OLCHOK 32 TeKYLIMH KOHTPOJIb U 33 YCTHBIN 3K3aMEH.

PesynmpraTtel  3K3amMeHa  ONPENENSIOTCS  OLCHKAMHM  «OTJIMYHO»,  «XOpOIIO»,
«YZAOBIIETBOPUTEIBHO», HEYIOBIETBOPUTEIBHOY.

OneHka «OTIMYHO» BBICTABIISIETCS, €CJIM JAaHbl NIPaBUJIbHbIE OTBETHI Ha TEOPETUUYECKUE
BOIIPOCHI, aH Pa3BEPHYTHIN OTBET U BCE 33a4M pelIeHbl 0e3 OIUOOK.

OneHka «XOpoLIo» BBICTABISETCS, €CJIM JaHbl NIPaBUIIbHBIC, HO HE MOJHbIE OTBETHl Ha
TEOpPETUYECKHE BONPOCHL. 3aJjauu pelieHbl 6e3 OmnOoK.

OneHka «yJOBJIETBOPUTEILHO)» BBICTABIISIETCS, €CIM JaHbl IIPaBUIIbHBIE, HO HE MOJIHbIE
OTBETHI HAa TEOPETHUYECKUE BOMPOCHI. 3a/1a4l PELIEHBI C OIINOKaMHU.

OneHka «HeyJOBIETBOPUTEIBHOY» BbICTABIISIETCS, €CJIM JIaHbl HE IPABUJIbHBIE OTBETHI HA
TEOPETUYECKHE BOIIPOCHI. 3a/1aul HE PEILECHBI.

OneHouyHble MaTepualibl sl IPOBEAEHUS MPOMEKYTOUHON aTTEeCTal[Mi pa3MeEIIeHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN Y4eOHBIN KypC MO AUCIHUILIMHE B JIEKTPOHHOM yHUBepcuTeTe «iDOy -
https://Ims.tsu.ru/course/view.php?id=16948

0) OleHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTECTAllUU I10
JUCLHUILIINHE.

B) [1man ceMuHapCKUX 3aHATHIA 1O JUCITUTUTHHE.

r) MeToanyeckue yka3zaHus 10 OpraHU3alMyd CaMOCTOSTEIILHOM PabOThI CTYICHTOB.

12. Mlepeuens y4ueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

1. Anexwna H.J., bamnokun O.B., I'aBpunenko B.®. u np. dusmonorus pacTeHuit:
y4eOHHUK I BY30B 10 OMOJIOTMYECKUM CHelHalbHOCTAM M HampasieHuto 510600 "buonorus"/
nox pea. W.I1. EpmakoBa. — M.: Axanemusi, 2007. — 634 c.

2. Kysuenos Bn.B., JImutpueBa I'.A. ®usuonoruss pacrenuit. T. 1: ydeOHuK a5
aKkajgeMuueckoro OakajlaBpuara: IO HampaBieHUsM "ArpoxXuMmMusi U arpornoyBoBezieHHe",
"ArpoHoMusa" ¥ HaNpaBICHUSIM MOATOTOBKHU JUIIJIOMUPOBAHHBIX CIIELUAINCTOB "ATpPOXUMUS U
arponouBoBesieHue", "ArpoHoMusA'": U1 CTYJEHTOB BY30B II0 €CTECTBEHHOHAyYHBIM
HAIpPaBJIEHUAM U clienuaibHoCcTAM: B 2 T. — M.: FOpaiir, 2016. — 436 c.

0) IOTIOJHUTENbHAS JINTepaTypa:


http://chamo.lib.tsu.ru/lib/item?id=chamo:244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:244534&theme=system
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http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:534450&theme=system

1. ®usuonorus ycToH4YMBOCTH CEIbCKOXO3SMCTBEHHBIX KYJbTYpP: YYEOHHUK Ul CTYIEHTOB
BBICIIMX YYEOHBIX 3aBEJICHUM, OOYJaroUIMXCs IO HAMpPaBJICHHUSIM TMOJITOTOBKH "ArpoHOMHs",
"CagoBoncTBo", "ArpoxuMus M arpornodBoBesneHue" mo mporpammam Maructpatypsl /E.N.
Komkun. — M.: Jlpoda, 2010. — 638 c.

2. Mapxkaposa E.H. ®usnomnorust KopHeBoro nutanus pacreHuii. — M.: Mza-so MI'Y, 1989.
-102c.

3. Kyszuenos Bn.B., [ImurpueBa I'.A. ®usnonorus pacteHuid: y4yeOHUK IJIsi CTY/ACHTOB
By30B, OOyYaroIMXCs [0 HANpPaBICHUSAM MOATOTOBKM JUIUIOMHPOBAHHBIX CIIEUAIUCTOB
"Arpoxumusa u arpomnousoBeneHue", "ArpoHomus". — M.: Beicmas mkomna, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

4. 3urre I1., Baiinep 2.B., Kanepaiit 1.B., Bpesuncku A., Képuep K. Boranuka. YueGHuK
s By30B. T.2. @usnonorus pactenuit / [lox pen. B.B. Uyba. — M.: M3nar nentp: Akagemus,
2008.

B) pecypcbl cetu HTepHET:
— OTKpBIThIE OHJIaWH-Kypchl: https://teach-in.ru/lecture/2018-10-17-Nosov

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMOe MPOrpaMMHOE OOecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bkiio4aeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTYIHbIE O0IaYyHble TEXHONOTHH (SIHAEKC AUCK U T.I1.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— 9OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipodecCUOHaIbHbIE Oa3bl JaHHBIX:

— @usnonorus pacreHuit: xypHan /Poc. AH, Un-T ¢usnonorun pacrenuit um. K. A.
TumupsizeBa M.: Hayka, 1954-2020 — [locTyn K 3J1€KTPOHHOW Bepcuu kypHaia B cetd TI'Y
yepe3 Dnektponnyto oubimoreky eLIBRARY.RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xypHain/ Poc. AH — JlocTynn K 37€KTpPOHHOM BEpCHU *KypHaia B CETH
Ty yepes DJIEKTPOHHYIO OuOIMOTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?selid=18128183&issueid=1053227

— Cenbckoxo3siicTBeHHast Ouosyorust >xypHan : xypHant/ AHO Pepakius sxypHana
"CenbckoxossiicTBeHHas O6uonorus" — JlocTynm K 37MeKTpOHHOM BepcuM kypHaia B cetn TT'Y
yepes DNEeKTPOHHYIO OMOIMOTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?titleid=9092

— Plant Physiology — http://www.plantphysiol.org

— Plant and Cell Physiology Oxford Journals — http://pcp.oxfordjournals.org

— Plant and Soil — https://www.springer.com/journal/11104

— Plant, Soil and Environment — https://www.agriculturejournals.cz/web/pse/
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http://www.iprbookshop.ru/
http://chamo.lib.tsu.ru/lib/item?id=chamo:27539&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:27539&theme=system
http://elibrary.ru/contents.asp?titleid=8253
http://elibrary.ru/contents.asp?titleid=8253
http://elibrary.ru/contents.asp?titleid=8253
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https://www.agriculturejournals.cz/web/pse/

— Acta Agriculturae Scandinavica, Section B - Soil & Plant Science -
https://www.tandfonline.com/journals/sagh20

— Journal of Soil Science and Plant Nutrition — https://www.springer.com/journal/42729

— International Journal of Plant & Soil Science -
https://www.journalijpss.com/index.php/IJPSS

— Hay4Has djekTponHas oubnroreka eLIBRARY.RU. — http://www.elibrary.ru

— pedepaTuBHBIA KypHaI BCepoCCHHCKOTO HMHCTUTYTa HAyYHOM W TEXHUYECKON

undopmarmu (BUHUTU) — http://www.viniti.ru

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu 1Sl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUTIIA.
Aynutopun il TPOBEACHUS 3aHATUW CEMHUHAPCKOTO THUIIA, WHJMBUAYAIbHBIX U
CPYIIOBBIX KOHCYJIbTAllM/, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlUH.

15. Undopmanus o paspadorunkax

I'onoBankas Mpuna deokTHCTOBHA, JOKTOp OHMOJIOTMYECKMX HayK, AOLEHT, Kadeapa
¢uznonoruu pacTeHuil, OMoTexHoioruu u OmonHdopmatuku bruonornueckoro mucrturyra HU
TT'Y, npodeccop.
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