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1. HEJU OCBOEHUS JTUCHUIIJIMHBI

[leabl0 OCBOEHHS JAHCUMILIMHBI SBIISCTCS: MO3HAHUE (YHKIHOHAPOBAHMA PACTUTENBHOTO OpraHusMa B
H3MCHSIOLIUXCS  YCIIOBHSAX Cpelbl. ONpEJECHHE aJallTUBHBIX M  AKKIMMAlMOHHBIX CHOCOOHOCTEM
pa3IM4YHbIX TUIIOB PACTEHUH. IyTEH MOBBIILICHHUS YCTOWYHUBOCTH PACTEHUH K JCHCTBUIO HeOJ1aronpusATHBIX
(haKkTOpOB Cpebl.

Jagaum: 1) 1arh leIbHOE NpEACTaBieHde O (YHKIMOHMPOBAHUM PACTHTEIbHOrO OpraHusMa B yCJIOBHAX
JeiicTBAsS  BHEIIHHX (akTopoB; 2) MOHATH (YHKIMOHMPOBAHMA PACTUTEIBHOrO ~ OpraHusMa B
M3MEHSIOLIMXCA  YCJIOBUSIX CpeAbl; 3) pPacCMOTPeTh aJalTHBHBIC W aKKIMMAllMOHHBIC CIIOCOOHOCTH
pa3IMYHbIX TUIIOB PACTEHHMH: 4) 03HAKOMHUTBCS C OCHOBHBIMH METOJaMH OLICHKH YCTOMYHUBOCTH PACTEHUH H
KIETOK K aOMOTMYECKHM M OHOTHUECKMM CTpeccopaMm; J5) O3HAaKOMHUThCS C IYTAMH [OBbBILICHHA

YCTOHYMBOCTH pacTeHHH K JeHCTBUIO HEOIArOPUATHBIX (hakTOpOB CPEbI.

2. MECTO AUCLHHUIIJIMHBI B CTPYKTYPE OIIOII BO
JIMCUMILIHHA « DKONOTrO-(U3MOIOrHYeCKHE OCHOBbI MUTAHHs PacTeHWH» BXOJHUT B 06a30Byl0 4acCTb,

BKJTIOUEHHOM B y4eOHBIH IUIaH MOArOTOBKM OakanaBpos cornacHo ®I'OC BO no nanpasienuto 06.03.02
[TouBoBeeHKE

HeoGxomuma JUls JQIbHEHIIEro HM3ydeHHs TaKMX IMCHMIUIMH Kak «PacTeHHMEBOJACTBO M 3alllMTa
pactennity. «Cuctema y1o06penui», «Mennopaius 3eMeby.

3. IJIAHUPYEMBIE PE3YJILTATBI OBYYEHUS 11O JUCHUIIVIMHE
[LtaHupyeMble pe3ylbTaTbl 0OydeHHs MO JMCLMILIHHE, COOTHECCHHbBIC C IIAHMPYEMbIMU pe3yJabTaTaMH
ocoenus OITOIT

Kon YpoBeHb ocBoeHHs]  [L1aHupyeMbie pesynbTaTbl 00y4eH s N0 AUCLMIIMHE XapaKTepU3yIOLLHE
bopMHUpyEMBIX KOMIIETEHIUH' STarbl GOPMHPOBAHHS KOMIETEHLIMH (MOKA3aTeH OCBOEHHS KOMIETEHLIH)
KOMMETEeHLUH
/ 2 3
OIIK-1 Hacmuunoe 3namp: TEPMHMHbI M TOHATHS COBPEMEHHOHW (U3HOJIOTMH M OHOXHMHUH
pacTeHUH:

Ymems: oueHuBaTb  (DU3MONOTMYECKOE — COCTOSHME,  a/1aNTalHOHHbIA
MOTEH LA/, HHTEHCUBHOCTb MPOLIECCOB )KU3HEAEATEIbHOCTH Y Pa3HbIX BUOB
CebCKOXO3SMCTBEHHBIX PACTEHHH Ha OCHOBE (DM3MOIOrO-OHOXHMHUYECKHX
napamMeTpoB; ONpeaessTh HaKTOPbl yJIyUlIeHHs POCTA, Pa3BUTHA W KayecTBa
MPOLYKLMH CEIbCKOXO3HCTBEHHbIX KYJIbTYP:

Baaoems: 6a30BbIMM HaBbIKaMHd OOpabOOTKHM M aHa/iM3a YKCNEPUMEHTAIbHBIX
JaHHbIX, CHCTEMATHM3alMK Pe3y/bTaToB W Pa3pabOTKH (U3HOIOrMYECKHX

MOAXOI0B /U1 NOBbiLIeHUs YPHEKTUBHOCTH paCTEHHUEBOACTBA. J}
IIK-4 Yacmuunoe 3uams: cylmHoCTb GU3HOIOr0-OHOXUMHYECKHX MPOLIECCOB, NPOTEKAIOLIMX B
PacTUTELHOM OpraHM3Me, WX 3aBHCHMOCTb OT BHEUIHWX YCIOBHH K
3HauY€eHMe 1S MPOAYKLMOHHOIO MpolLiecca:

Ymems: BbiGupath dddexTUBHbIE CHOCOOBI  ONTUMH3ALMKU  (H3HONIOrO-
GHOXUMHUECKMX TPOLIECCOB, MPOTEKAIOLMX B PACTUTEIbHOM OpraHusMe,
MyTeM peryJMpoBaHWsA SHAOTEHHBIX M 9K3OTE€HHBIX (AKTOPOB IKM3HHM
pacTeHui; 0GOCHOBBIBATH HA OCHOBE (DM3HOJIOTHYECKHX M OHOXMMHUYECKHX
nokaszaTenel arpoTeXHHYECKHEe MEPONpPHATHS W ONTHMH3MPOBATh CPOKH MX
MPOBENEHUs JUIs TOMy4EHHUs BBICOKHX M YCTOMYMBBIX YPOKAE€B XOpPOLIEro
KayecTna:

Biiaoems: OCHOBHBIMH METOJAaMHU OLEHKH MapaMeTpOB, XapaKTEpHU3YyHOUIHX
(pH3M010r0-GHOXUMHUECKHH CTaTyC PaCTCHHUH:

| v
[TosiHO€ MM YaCTUYHOE OCBOCHUE YKa3aHHOW KOMNETCHLUHN



4. OBbEM U CTPYKTYPA JUCHUIIJIMHBI
Tpya0eMKOCTb IMCIHMILIMHBI COCTABIIAET S 3aueTHbIX e/uHHuLL, 180 dacos

Bunbl yueOHO#
paboThl, BKIIKOUas
CaMOoCTOATEIbHYIO
paboTy CTYAE€HTOBH
. Dopmbl
. TPYA0EMKOCTb (B O6beM yuebHOM e
e yacax) paboTsl, Y
o 3 KOHTPOJIs
, g g o ¢ MPUMEHEHUEM
Ne HaumeHOBaHHe TEM W/WITU Pa3fieoB/TeM ] 5 = N yCIIEBAEMOCTH.
) 2 o = z MHTEPAKTUBHBIX
n'n JIMCLMIUIMHBI 5 = = 5 ¢dopma
O 5 z |8 METO/I0B y
= 3 @ "y MPOMEKYTOUHOH
5, = o o (B yacax / %)
= 5| = L i arTecTalnu
5 S z Q (no cemecmpam)
= 2| &
E| &
=
|| Beenenue. DU3HONOTHA PACTEHHH - HayKa | | 4 4 7 4/50
0 (YHKLMAX PACTHUTE/IbHBIX OPraHU3MOB ) -
2 | ®uU3KOJIOrUsl paCTUTEbHON KJIETKH 3 3-4 L - 7 4/50
3| BoaHbld peKuM 5 5-6 4 4 7 4/50 p/x 1
4 | MuHepabHOE IUTaHHE 5 7-8 4 4 i 4/50
5 | ®orocuHTE3 51 9-10 4 4 7 4/50
6 | JlpIxaHue 5 11-12 4 4 7 4/50 p/k 2
7 | PocT 1 pa3BUTHE PACTEHUI 5| 13-14 4 4 7 4/50
8 | dU3HOIOrHs YCTOWYMBOCTH pacTeHu | 5 | 15-16 4 4 7 4/50
9 | QopmupoBaHME  KauecTBa  ypokas | | . o il g y 4/50 p/K 3
CEJIbCKOXO3AUCTBEHHBIX KYIBTYP ]
Bcero 3a 5 cemecTp: 5 18 36 | 36 63 36/50 JK3aMeH
Hanwnuue B aucuumninne KIT/KP
| WTOro no IMCUMILIMHE 5 18 36 | 36 63 36/50 JK3ameH

Voenwhvlil 6ec 3aHAmutl, RPOBOOUMbIX 6 UHMEPAKMUBHBLX (POPMAX OONNHCEH COCMABIAMb HE MEHEe 20% ayoumopnblx 3aHAMUL 015
bakanaspos u okono 407 Ons Mazucmpos u CReYuUwIucCmos.

Coaep:kanue NPAKTHYECKUX 3aHATHH M0 THCIHUILIMHE

1. Beenenne. Gu3HO/I0rHs pacTeHHil - HayKa 0 GyHKUHAX PACTUTEIBHBIX OPraHH3MOB.
[Ipeamer ¥ 3a1add GU3MONOrUA ¥ GHOXUMMM pacTeHuH. DU3HOJIOTHS PACTCHUH KaK (dbyHIaMeHTalbHAs
OCHOBA arpOHOMHYECKHX HayK. [ JaBHeiIune STanbl pa3BUTUs (GU3HOJIOTHH PACTCHHH KaK HAyKH. BKIal B
Hee OTEUECTBEHHBIX yYeHbIX. OCHOBHbIE HAIPABICHHS COBPEMEHHOH (U3MONOTHH DACTEHHUH. MeTtobl
(M3HOIOr UK PACTCHUH U YPOBHH HCCIIEI0BAHUH.
2.DuU3HOIOTHS PACTUTEILHON KIIETKH.
CTpykTypHas M (YHKIHOHAIbHAS OPraHU3allksl PACTUTEIPHOH KICTKH. XUMHYECKUNH COCTAB LIMTOIIa3Mbl
M ee OpraHe/l. AMMHOKHMCIIOTHI. Belki UX coCTaB, CTPYKTypa M (yHKIIHH. depMeHTH UX OHOJOrHYeCcKas
posib. Knaccuukanus. HykienHoBble KHCIOTHIL. JInmuapl YraeBozbL Bopa. ¢usuuyeckue CBOMCTBA,
CTPYKTYpa. MUHepaIbHbIE BELIECTBA M HOHHBIA COCTaB KIIETKH.
CTpyKTypa ¥ (yHKIMH HUTOILIA3MbL. KieTounble MeMOpaHbl ¥ UX (yHKIHH. [Tnazmaruyeckue MeMOpaHbl:
[1a3MaeMMa. TOHOILIACT. JHIoIIa3MaTHdeckas ceTh. CBOMCTBA crienupuIecKnX MEMOpaHHBIX CHCTEM.
CTpyKTypa ¥ (YHKIMH KJIETOYHOIO SIpa. XJIOPOIIACTOB, MUTOXOHIPHH, pubocoM, anmapara ['obKH,
BAKYOJIH, JIN30COMBIL. MUKPOTPYOOUKH.
2. BoaHbIH pe:KUM pacTeHHH.

3HaueHMe BOJAbI B JKM3HH pacTeHumii. IloryomeHde ¥ BblICICHHE BOJbl KiIeTKOH. ColepxkaHue H
pacripeziesieHre Boabl B kieTke. KopHeBas cucTeMa Kak Oprad IHMOTJIOMICHUS BOJBL. JlBuraTtenu BOAHOIO
OTOKAa B pacTeHMH. KOpHeBoe [aBlIE€HHE, €ro BO3MOXKHBIC MEXaHHM3MBbL. Pa3sMEpbl, 3aBUCHMOCTL OT
BHYTPEHHUX M BHELIHUX YCIOBHH.

"
* PacrnipesieNieHne oGILIEro YMCia YacoB, yKa3aHHbIX Ha MPaKTUueCcKue 3aHiThs B VII. ¢ yueToM 4acos Ha KIT/KP



TpaHcIUpanys. 3aBUICHMOCTD €€ OT BHEIITHHX (paKTOPOB, CYTOUHBIA XOA. JIMCT Kak OpraH TpaHCIHPALHH.
Perynuposanue Tpancnupanuy. I'yrramus. Bo3sMOKHOCTb IOIVIOIEHHS BOJIbI JIHCTHSIMHU U cTeOISIMHU.

[IyTh BOCXO/SIIEr0 TOKa BOJbL. JIBHKEHHE BOJbI B CUCTEME 1o4Ba-pacTeHue-aTMocdepa 1o rpaaueHTy
BOJIHOTO MoTeHIMana. OcoBeHHOCTH BOJ0OOMEHA y Pa3IMYHbIX SKOIOTHUECKUX IPYIIl. 3HaUYeHHe BOJbI IS
(hopMHpOBaHMs ypoKas C.-X. KylbTypamu. Bojgubii Oananc (uTONEHO30B. DU3HOTOTUYECKUE OCHOBBI
opomteHus. Mcnosp3oBanne GQU3MOTOTMUECKUX MOKa3aTe el Ul ONTHMHU3AIMHE BOTHOTO PeKUMA pacTeHHUH.
4. MuHepa/jibHOEe IUTAHHE PACTEHMIA.

HeoGxoauMble pacTEHHIO MAKpOJIEMEHTBl M MMKPOAJIEMEHTBL, HX YCBOACMbBIE COCIAUHCHHA H
dusnonornyeckas ponb. DU3MOTOrUYECKME HAPYLICHHs TP HEJOCTAaTKEe OTACIBHBIX SJICMCHTOB.
KpyroBopoT 3/1eMEHTOB MUHEPAILHOTO MTUTAHUSL.

VoHHBIH TpaHCHOPT y pacTeHuil. PajmanpHoe nepemelieHne HOHOB B KOPHAX (IBMKEHUE IO AlOILIACTY.,
cumiiacty). llepeMellneHne HOHOB Ha [JajbHHE paccTOAHMs. llepeJBUKEHME MOHOB IO KCHIIEME.
[lorsiolieHHe ¥ TPAHCIOPT HOHOB B CBsI3W C TpaHcnupauueid. llepemelnenne BOAbI W PacTBOPCHHBIX
BEIIECTB B JMCTE.  PeryaMpoBaHHe PaCTEHUSMH CKOPOCTH MOTJIOLIEHUS HOHOB.

CunTeTHdecKas JesTelbHOCTh KopHa. CHHTE3 aMHHOKMCIOT B KOpHsX. CyroyHas puUTMHKA
AMMHOKMCIOTHOTO MeTabosn3Ma. beakoBblil cocta KopHs. J{pixaHHe KOpHEH U OMOCHMHTE3 aMHHOKHCIIOT U
6enkoB. KopeHb KA MECTO CHHTE3a BTOPHYHBIX COCIMHEHHUH (I10J1MCaxapuI0B. PUTOrOPMOHOB, [TTMKO3H/IOB.
AJIKAJIOU0B U T.11.).

MuHepaibHble BellecTBa B (PUTOLEHO3aX M UX KPYTOBOPOT B 9KocucTeMe. IToryomenue muTaTe/bHbIX
BELIECTB PACTEHHSMH B TOJEBBIX YCIOBHsX. KOHKYPEHLHMS MEkIy PaCTCHHSMH. AJUIETONaTHYECKOe
B3aMMOJIEHCTBHE KYJIbTYPHBIX PACTEHHH M COPHAKOB. DU3HOIOTHYECKHE OCHOBbI IPUMEHEHHS y100PEHUH.
5. ®oTocHHTE3.

OGasi xapakTepucTuka (ortocuHTe3a. Jlucr kak oprad QorocuHTesa. XJIOPOMIACTBL, HX COCTAB.
CTPYKTypa. CBOHCTBA M (QyHKIHH. DPU3UKO-XMMHUECKas CYLIHOCTh QOTOCHHTE3A. €ro 3HA4CHUE B o01e
SHEPreTHKE PACTHTEILHOrO OpraHu3Ma. [JlaBHBIE OTalbl Pa3BUTUs IIPEACTABICHHH O (doTOoCHHTE3E.
MHTeHCUBHOCTh (DOTOCHHTE3a, METO/BI €¢ OLpEe/eeHUs W BbIpakeHUs. DOTOCHMHTETHYECKAA €IMHHIA.
CTpykTypa ¥ (yHKIMH peakudoHHOro nentpa.  CTpykrypa H (yHKIHH 3JIEKTPOTPAHCIIOPTHOH LIEH
(doTocuHTE3A.

CeeroBasi aza ¢orocunresa. PorocuHTeTndeckoe (ochopunupoBaHne. XapakTepHCTHKA OCHOBHBIX
TunoB porodochopunpoBaHus.

Mexanu3m (oTOCHHTeTHYEeCKOro (ocopenuposanus. Potopeykuus. Bopa kak OCHOBHOH J0OHOP
BOIOpO/a B peakuusx BoccranopiaeHus CO2

TemuoBas dasza QorocuHTe3a. Merabonusm yriepoga mpu (orocuHrese. QDOTOABIXaHHE M €rO
JHEpreTHyecKas polb.

CucTeMbl peryisuuu GoTocunTesa. Perysiust GOTOCHHTE3a HA ypOBHE HOTOCHHTETHYECKOrO annapara.
doTocuHTE3 ¥ OOMEH BEILIEeCTB B PACTHTENbHOM KieTKe. BHOCHHTE3 aMMHOKHCIIOT, OCJIKOB. JIHMIHIOB,
GuTOropMOHOB, noymcaxapuoB. Peryaauus poToCHHTE3a Ha yPOBHE OpraHa  II€JI0r0 pacTeHHs.

3aBUCUMOCTb MHTEHCHBHOCTH (DOTOCHHTE3a PACTEHHH OT OCBEIICHHOCTH M CIEKTPaIbHOI0 COCTaBa
cBeTa. BiMsHHMEe ApYrMX BHEIIHMX W BHYTPEHHHX (PAKTOPOB Ha HMHTEHCHBHOCTH (DOTOCHHTE3A.
KoMrieHcalmoHHble TOUkH. B3aumoneiictBue (akTopoB. POTOCHHTE3 KaK OCHOBA MPOJAYKTHBHOCTH C.-X.
pacteHuii. MHTeHCHBHOCTH (OTOCHHTe3a M oOmas Ouojoruyeckas MPOJYKTUBHOCT pPACTHUTCIbHBIX
OpraHu3MOB.

6. /Ibixanue pacTeHHUi.

OGLasi XapaKTepUCTHKA IBIXaHHA M €ro 3HaYeHHe B KM3HM pacTeHHs. Buibl paboTbl. coBepliaeMOH
KJIETKAMH pacTeHMsl (OCMOTHYecKas, XMMHYecKas., OSJICKTPUYECKas. MeXaHM4ecKas, pPerylsTopHas) H
HEOOXOAMMOCTh HElTPEMEHHOI0 CHAa0KeHHs MX SHeprueil. bruonorns apixanus U GpoxeHus. J[pIxaHHe Kak
[1ellb [10CJIeI0BATEIbHBIX OKHCINTENBHO-BOCCTAHOBUTEIBHBIX peaKiuil. J{bixareabHble pEpMEHTBI.

[IMKOIN3, JBE CTAIMM [JIMKONH3a. A3poOHas (asa abixaHusi ¥ BUAbl OpPOKEHMH Yy BBICLIMX PACTCHHH.
L{uka Tpu- ¥ 1MKapOOHOBBIX KUCIIOT. [TeHTo30(h0chaTHbIN HHKIL. [ THOKCATATHBIN LIMKIL.

[lyTh mepeHoca »JEKTPOHOB: JbIXaTeibHas Lenb. OkucauTenpHoe (ocdopenuposanne. ConpsKeHHe
OKHCIUTEIBHOr0 (hocdopeTnpoBaHus ¢ MPOLECCOM MepeHoca 31eKTpoHoB. PakTopsl conpspkeHus. Teopus
XUMHO-OCMOTHYECKOTO B XUMUYECKOTO CONPSAKEHHS.

Jlpixanue ¥ OOMEH BEIECTB B PAaCTUTEILHOM KIIETKE.

MeTobl Ompeie/icHHsi MHTEHCHBHOCTH JIbIXaHMs W JbIXaTenbHoro kodpouuuenta. KosbpduuueHTs!
JbIXaHMsl TIPH PA3jIMYHBIX CyOCTpaTax [IbIXaHHsa. 3aBUCMMOCTH JIBIXaHHS OT CBETa. TEMIICPATYPBI.



BJIQ’KHOCTH, TA30BOTO COCTABA M JPYTHX YCIOBHUHA cpe/ibl. VIHTEeHCHBHOCTb M IDYrHe OCOOCHHOCTH JIbIXaHHUsI
pa3IMUYHBIX TKaHEH U OPraHOB PACTEHUU U PACTEHHUS B I1E€JIOM B Pa3HbIC (a3bl pocTa ¥ pa3sBUTHS.
7. PocT ¥ pa3BHTHE PACTEHHH.

TTousTHe 06 OHTOrEHe3e. POCTe U Pa3sBUTHE pacTeHWH. B3amMocBsa3b pocTa U pasBuTHs. BHYTpeHHHE 1
BHelHue (aKTOpbl POCTa U Pa3BUTHS.

du3Knonorus U GMOXMMHUs IIpopacTaHus ceMsiH. [IpIxaHue, MpeBpalleHus U IEPEIBHIKCHHC BELICCTB.

Jloxanu3aius pocta y BbICHIMX pacTeHHi. OCOOEHHOCTH pOCTa OPraHOB PACTCHHS. 3akoH O0JIBLIOrO
mepuoAa pocta. MeTojbl H3MEpEeHHs CKOPOCTH pocTa. 3aBUCHMOCTh pPOCTa OT BHYTPEHHHX (hakTOpOB.
3aBUCHMMOCTH POCTa OT BHEIIHUX (PaKTOPOB.

CyToyHasl ¥ Ce30HHas NEPUOAUYHOCTH pOCTa Kak CIEACTBHE COBOKYITHOIO JIEUCTBUS BHYTPEHHUX H
BHemHMX (akTopoB. Ilepexox pacTeHMH M MX OTACIBHBIX OpraHOB B COCTOSHHE IIOKOA  Kak
pUCHOCOOIEHHE JUIs  TEepeKUBAHMS HEONAronpUsTHBIX — YCIOBHH. Bupl NOKOS: TIpeIBapHTEIbHBIN,
r1yGOKHMIA. BHIHYKIeHHbIH. COCTOSHUE KIETOK M TKAaHEH B Iepro/l OKOsl. DU3HONOrHIECKUE OCHOBDI IOKOS
JPEBECHBIX PACTEHUH, MHOTOJETHHUX TpaB, O3MUMBIX KYyIbTYp, CCMSH. KJIyOHEH, JYKOBHI, KOPHEBHIIL.
CniocoObl HapyIIEHUS U NIPOIEHHUS ITOKOS.

KpyroBble JABMKEHHs (HYTAlMH) BEPXYLIEK PAcTyllUX (pacTeHHH) OPraHoB. PocToBble U TYpropHbie
JIBUKCHHSI OpraHoB pactenuit. Hactuu, nx Buabl. Tponusm u ux BH/bL Pojib ayKCHHOB U AT®. 3nauenue
TPONHU3MOB B pacTeHHeBoACTBe. [10MIAPHOCTL KIETOK. TKAHEH, OPraHoOB U PACTCHHUL. 3Ha4YeHHUE MOJIAPHOCTH
IIpH YKOPEHEHUH YePEHKOB. XUPYPrudeCKUe U XUMHYECKUE c110co0bI yIIPaBIEHUS] POCTOM PAaCTEHHH.

DU3HOIOrHYECKUE OCHOBBLI IPUMEHEHUS] CHHTETHYECKUX PETyJISITOPOB pocTa I yKOPEHEHUs! YCPCHKOB,
JeoIraliK, YIy4IlIeHUs 3aBA3bIBAHKs U POCTA IUIOJI0B. PEryIMPOBAHHS IIOKOS.

THIbl OHTOTEHE3a PACTEHHH: MOHOKApIMYECKHE OJHOJETHHE, O3MMBbIC, NBYJICTHHE W MHOIOJICTHHC H
MOJMKAPIIMYECKME  MHOrOJNETHHe.  BereraTwBHbIH M ICHEDATMBHBIM  MEPUOIBI  Pa3BUTHA.
[TpucnocobIseMOCTb TeHEPATHBHOTO Pa3BUTHS K CE30HHBIM H3MEHECHUAM CPE/IbL.

['eHeTHYecKasi MporpaMma pa3BUTHS M €€ pealu3alis B 3aBUCUMOCTH OT BHYTPCHHMX M BHCIIHHX
YCJIOBHH.

CoBpeMeHHbIe TIPeICTABIEHHUS O PEryJIsTOPHON cucTeMe pacTeHus. Peakiuu pacTeHHid Ha COOTHOILCHHE
JUIMHBL aHA ¥ HouH (doTomepuossl). [IpucrocoOuTenbHOE 3HA4YeHUE (OTONEPHOAN3MA. duroxpomMHasi
cucreMa ¥ (ororneproau3M. Peakuus pacTeHMH Ha NEPUOAMUYECKYIO CMEHY MOBBIMICHHBIX U NOHHIKCHHBIX
TeMIeparyp (TEpMONEPUOIH3M).

YCKOpeHHE Pa3sBUTHS OIHOJIETHHX O3MMBIX, IBYJIETHUX U MHOIOJICTHHX PACTEHHH IIPH MPEABAPUTEIEHOM
BO3CHCTBUM HA HUX HM3KUX OJIOKUTEIBHBIX TEMIIEPATYD (SIPOBU3ALIUS).

®OU3MONOTHs [BETEHHS M OILIOJOTBOPEHHs. BereTaruBHOE Pa3sMHOXKEHHE PACTCHMH. €ro OTIMYHC H
CXOJICTBO C CEMEHHBIM pa3MHOikeHueM. (DH3MOIOrHs CTAPeHHs PACTEHWH. YIpaBJICHHE TeHEPATUBHBIM
pa3BUTHEM M CTAPEHHEM PACTCHMH ITyTeM PeryJMpOBAHHUsI CBETOBOIO. TEMIIEPATYPHOIO H BOJIHOIO PEKUMOB
¥ MUHEPAJIbHOTO NUTAHMUI.

8. ®u3H0JI0rusi yCTONYHBOCTH PACTEHHH

[Tprcrnoco6IeHHOCTh OHTOI€HE3a PAaCcTEHHH K YCIOBHSM Cpelbl KaK pe3yjbTaT HX SBOJIOUMOHHOTO
pa3BUTHA(M3MEHYMBOCTH, HACJIEICTBEHHOCTH, OTOODA). 3aIUTHO-IIPUIIOCOOUTENIbHBIE PEAKIMH PACTEHUS
MPOTHB MOBPEK/IAIONIKX BO3ACHCTBHI. BO3MOKHOCTH MPUCIOCOOICHUS pacTeHuil K HeOJaronpusTHbIM
YCIOBMSIM Cpe/lbl (3aKaiuBaHWe pacTeHHi). Xo0J010yCTOAYHBOCTH PACTEHHH. CnocoObl  NOBBILLIEHHUS
X0JI0JI0YCTOHYUBOCTH PACTEHUH.

MoOpO30yCTOHUHBOCTL PACTEHHH. YCIOBHS M IIPHYMHBI BBIMEDP3AHUs PACTCHHH. Croco6bl MOBBILICHHS
MOPO30YCTONUYMBOCTH. 3aKaIMBAaHHE PACTCHHH, ero (a3bl. 3UMOCTOHKOCTb Kak yYCTOHYHBOCTH KO BCEMY
KOMILIEKCY HEBIaronpusTHEIX (GAaKTOpOB Mepe3suMOBKH. BhIpeBaHue. BbIMOKaHHE, THOeb MO. JeASTHOU
KOPKOM, BBINUPAHUE., OBPEKICHHE OT 3MMHEH 3aCyXH

BiusHue Ha pacTenne m30bITka Biary. [loseranue pacTeHu# u ero npuurHbl. CrocoObl IPeyNpexkICHUS
HoJIeraHus. KapoycToH4uBOCTh pacTeHUM. Croco6bl MOBBILICHUSA KapOoyCTONYHBOCTH.
3acyXOyCTOMUMBOCTh ~ pacTeHuil. DU3HONOTHYECKHE OCODEHHOCTH — 3aCyXOYyCTOHYMBOCTH pacTeHui
CeJIbCKOro X03sicTBa. I1yTH TOBBILIEHHS 3aCyXOyCTONYHBOCTH KyJIbTYPHBIX pacTeHUH. PU3HONOTHIECKHE
ocHOBBI opomenus. CoeyCTONYMBOCTE pAacTEHUH. BO3MOMKHOCTH €ro MOBBIICHHS. Y CTOWYUBOCTH
pacTeHui IPOTHB BPEAHbIX 1a3000pa3HbIX BbIICICHHUH IPOMBILIITIEHHOCTH ¥ TPAHCIIOPTA. DHU3HOIOTUYECKHE
OCHOBBI IPUMEHEHUS T€POULIMIOB.



Copep:xanue J1a00paTOPHBIX 3aHATHH 110 MCLHILIHHE
|. T1a3sMoNM3 W AEIUIa3MOJIH3 PAcTUTENbHOM KiIeTkd. Pasnudnbie (opMmbl Masmonusa. OnpeleneHue
BS3KOCTH LMTOILIa3Mbl MO BpPEMEHM Iia3MmoJin3a. [IpHKM3HEHHOE OKpallMBaHHE KICTOK HEHTpajlbHbIM
kpacHbiM. Orpe/iesieHHe TPOHULAEMOCTH JKHUBBIX U MEPTBBIX KJIETOK.
2. Ilponunaemocts muasmonemmbl st uoHoB K u Ca (KOJIAYKOBBIA ILIA3MOJIK3). Onpenenenue
OCMOTHYECKOTO JIaBJICHHUSI KJIETOUHOTO COKa METOOM IUiazmoin3a. 3. OnpeieieHre CoCyen CHIIbl KIIETOK
110 H3MEHEHHIO pa3sMepoB TKaHu. OmNpe/ie/leHHe H303IeKTPHIECKOH TOUKH PAaCTHTEIbHBIX TKAaHEH.
4. Poiib MOKPOBHBIX TKaHe# B MpEeIOXPaHEHHH PACTEHMH OT MOTepH Bo.bl. OnpeseieHHe HHTEHCHBHOCTH
TpPAaHCHMPALMH W OTHOCHTENBHOM TpaHcnupauuu. OmnpeseneHne HHTCHCMBHOCTH TPaHCIHMpalMH IIpH
[OMOILM TOPCHOHHBIX BecoB 10 MBanoBy. KotokBiyM 1o Teme « PU3HOIOrHs PACTUTEILHON KIIETKA.
5. OnpeieNieHHe CTENEHH OTKPBITOCTH yCTBUIl METOOM (unbTpaiuu. OnpeaeneHue KoJaM4ecTsa yCThULL Ha
eIMHMILy TMOBEPXHOCTH JIHCTAa. Y4YeT PpE3yJbTaTOB OMNBITA 10 ONPEIACICHHUIO 3aIUTHOIO NeUCTBHA
MOKPOBHbIX TKAHEH. :
6. Onpeenenue obuei, cBOGOIHOM U CBA3aHHOM BOJbI B pacTeHHH. [locTaHOBKA ONBITA 110 ONPE/C/ICHUIO
K03 ulleHTa 3aBsIaHHus.
7. OnpezieieHHe BOJOYIEPKUBAOIIEH CIOCOOHOCTH PACTEHHH METOAOM «3aBsggaHus» M0 ApiaHay.
KonnoksuyM 1o Teme «BoaHbIH 0OMEH pacTEHH .
8. MHKPOXUMHUYECKHIl aHAIM3 3076l pacTeHHH. XMMHYECKMH aHaln3 CoKa PacTeHHH 110 Marsuukomy.
[ToctaHoBKa onbiTa «DU3UOTOTHYECKH KUCIIBIE U LIEJIOYHBIE COJINY.
9. IlpoBeseHHe OMNbITA MO ONpECHCHHIO KOYQ(HUIMEHTa 3aBsiaHus. Y4YeT OmbiTa «DHU3HOTIOrHYECKH
KHCJIBIE M IIET0YHbIE COIHY.
10. BblpalMBaHue pacTeHHN B BOJHBIX M IECYaHbIX KyJbTypax Ha IOJHOH IUTATEJIbHOU CMECH H C
HCKIJIIOYEHHUEM OT/IEIbHBIX 2JIEMEHTOB. [locTaHOBKA ONbITA « AHTATOHHU3M HOHOBY.
11. YueT onbita « AHTAaroHW3M HOHOB». KOJJIOKBHYM 110 TeMe « MHUHepalbHOE NUTAHUE PACTCHUNY.
5. OBPA30OBATEJIbHBIE TEXHOJIOT'UHA

B npenojaBaHWM IMCLUHMIUIMHBL  «DKON020-PU3UOLIO2UYECKUE OCHOEbL  NUMAHUA pacmenui
MCIIOJIB3YIOTCS pa3sHOOOpa3Hble 00pa30BaTe/IbHbIE TEXHOTIOIUH KaK TPaJIMLIHMOHHBIE, TAK U C IPUMCHEHHEM
AKTUBHBIX U MHTEPAKTHBHBIX METOI0B 00yYEHHS.

AKTHMBHBIE ¥ HHTEPAKTHBHbBIC METO/Ibl O0Y4EHHS:
- Humepaxmuenas rexyus (mema 7),
= I'pynnosas ouckyccusi (mema 9)
— IIpumenenue uMumayuoHHelx mooeneu (mema 3,5);
= Pazbop konkpemuvix cumyayuui (mema 8,9),

6. OLIEHOYHBIE CPEJICTBA JJIs1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEKYTOYHOMU ATTECTALIUU 110 U'TOI'AM OCBOEHUA JTUCHUIIJIMHBI U
YYEBHO-METOJJUYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHON PABOTbI
CTYJAEHTOB

Bonpochl K caMOCTOSITe/ILHOH padoTe cTyeHTa
XUMHUECKUI cocTaB KiIeTKH. Boia 1 MUHepaibHbI€ BELIECTBA B KJICTKE.
CrpoeHue, knaccupukalus U QYHKLMH yrIIEBOJOB.
Crpoenue, KiaccupuKalus U QyHKLMH JIMITHIO0B.
CrpoeHue U K1accupuKaLys aMHHOKHCIIOT.
Crpoetue, kiaccupukalus U QyHKLMK BATAMHUHOB.
Crpoenue, kinaccudukaius U QyHKUMH OEKOB.
CrpoeHue H Kiaccudukalus GepMeHTOB.
KuneTnka GepMEHTaTUBHOIO KaTajlu3a.
Crpoetue, kiaccudurauus U QYHKUMH HYKJICHHOBBIX KHCIIOT.
0. Xumuueckuii cocTaB KjieTkd. Boia 1 MUHepaibHbIC BELLIECTBA B KIIETKE.
. Bnusinve BHYTPEHHHMX W BHELIHUX ()aKTOPOB Ha (POTOCHHTES.
. KocMmuueckast posib poTocuHTE3a.
. O6u1as xapaKTepUCTHKA U Tallbl AbIXaHHA.
. JlprxaTenbHblid KOYPPULIMEHT.
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" JlaHHbIit Ty HKT BHOCHTCS B Pabouyto MPOrpamMMy TOJBKO NPH HATTHY MK NPAKTHYECKUX/ Tab0paTOPHBIX padoT B yueOHOM ILIaHE.



|5, ®UTOropMOHbI poCTa.

16. dUTOropMOHBI CTapEHUs U CTpecca.

1 7. OcHOBBI OUOTEXHOJIOTHH.

18. JleficTBue paavaLMy Ha pacTEHUs.

19. AnenonaTuyeckue B3aMMOJEHCTBHUS B LIEHO3E.

20. YCTOMYHMBOCTh pacTeHHii K 601€3HSIM (MMMYHHUTET).
21. JleiicTBUe Ha pacTeHHs NMECTULIMAOB.

Bonpochl K peTHHI-KOHTPOJII0
PeiiTuHr-koHTpOIL Nt 1

|. [T1a3marnyeckas MeMOpaHa eCTb y KIETOK:

1. BUpPYCOB M OaKTEepui
TOJIbKO y PAaCTUTENIbHBIX OPraHU3MOB
TOJIBKO y 9YKapUOTHYECKUX OPraHu3MOB

4. BcexX OpraHU3MOB, MMEIOLIUX KIETOYHOE CTPOECHHE
2. bapbepHyto (GYHKIHUIO B KJIETOYHOH MEMOpPaHE BhINOJIHACT(FOT):

. OMIUMIUIAHBINA CIIOH

2
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3

2. mpoHH3bIBAIOLIHE OEIIKH
3. YIJeBOAbI
4. MuHepaJbHbIE COJIU
3. TpancmopT BelecTB 4epe3 MeMOpaHy IPOTHB I'PaJHEHTa KOHIIEHTPAUH Ha3bIBACTCS:
|. aKTUBHBIA HOHHBIH TPAHCIIOPT
2. obseruyeHHas nuy3us
3. IMHHOLMTO3
4. ¢arouuTos

4. OcHoBHast pyHKIIMSI MUTOXOHPUH:
1. cuHTE3 6enKOoB

2. cunte3 ATO
3. paciierneHre OpraHi4ecKuX COeJUMHEHHH
4. CHHTE3 YIJIE€BOJ0B
S.OTIMYUTEIHBIM IPU3HAKOM KJIETKU PACTEHHS SBIISCTCS HATHYHAC
1. sagpa
2. LMTOIUIa3Mbl
3. miaacTua
4. nna3matiyeckod MeMOpaHbl

6.Ki1eTkH Kakux OpraHu3MOB CIIOCOOHBI K arouuTosy”?

1. pacrenui
2. Oakrtepui
3. rpubor
4. 3KHUBOTHbIX
7.bonbIryto yacTh 00beMa paCTUTEIbHON KIETKH 3aHMMACT
1. aapo
2. BaKyoJjb
3. naacTuAabl
4. uMronnasma
8. [lornolienue KJIETKON TBEPAbIX YaCTHI] HA3bIBAETCS:
a) NMHOLIUTO30M
0) haromuTozom
B) (hoTOCHHTE30M

I') BCACbIBAHUEM
9. IlepeBapuBaHHe YaCTHUL] THULIHU B KJIETKE IPOUCXOJIHUT B:
a) MUTOXOHIPHUSIX
) pubocomax
) TU30coMax
)

0
B
I) XpoMOcoMax



Peamune-xkonmponn Ne 2
Pemenue 3amay:

1. HaBecku ceMsiH pa3HbIX pacTeHHil IIOrpy3UId B BOIy. Uepe3s CYyTKH Macca CeMsAH KyKypy3bl yBEIHIHIACh
Ha 30%. nojaconHeyHrKa Ha 83%. ropoxa — Ha 110%. Kak 0OBsCHHT MOIy4EHHBIE PE3yIbTAThI’

2. Kak 0OBbsICHUTH HabyXaHUe B BOJIE MACISHUCTBIX CEMSH (I10/ICOJHEYHUKA, KICILIEBUHBI U JIP.) HECMOTPS
Ha TO. YTO JKUPbI 001a1aI0T TUAPOYOOHEIMU CBOHCTBAMH

3. KOpHH 0/IMHAKOBBIX CESHIIEB IOPYKEHBI B COCY/IbI C PACTBOPaMU Oe3BPEIHBIX COJIEH. Kak Gyner
IIPOMCXOIMUTH BCACHIBAHHME BOJIbI CESTHIIAMMU, €CJIH OCMOTHYECKOE J1aBJICHHE KIIETOYHOrO COKa KOPHEBbIX
Bosiockos cocrasiser 0.5 MIla. a ocMotuueckoe aasienue pactsopa 0.1: 0.3; 0.5 u Mlla.

4. Pactenue nepecakeHo B ouBy. OCMOTHUYECKOE JaB/IEHHE TIOYBEHHOIO pacTBOpa 0.2 MIla. B momeHT
[10CAJKH OCMOTHYECKOE JIaBlIeHHEe KOPHEBBIX BOJIOCKOB paBHsnoch 0.9 MIla, a TypropHoe 1aBjeHHE — 0.8
MIla. CMoO3KeT 11 pacTeHHe KUTh Ha JaHHOH nouse”? OOBsCHHUTE.

5. YeM 0OBSCHSAETCS yYMEHbIIIEHHE MHTEHCUBHOCTH BCAChIBaHMsI KOPHSAMM IIPH 3aTOIJICHUH MOYBBI”

6. JIBa OJIMHAKOBBIX COCY/Ia 3aIlOJHEHBI I0OYBOM: B OJIHOM COCY/I IIeCYaHas 104Ba, B ApyroM rNIMHACTAs.
TMouBa B 0GOMX COCYAX TOJIHTA [0 TIOTHOTO HACILEHHS (COIEPKAHHE BO/IbI COOTBETCTBYET MOIHOH
BJIAFOEMKOCTH TIOUBBI). B KakoM cocy/ie Goblie: a) 06LIero coAepKanus BObl; 6) KOIM4ecTBa J0CTyIHOH
JUIS paCTEHHUH BOJIBI; B) MEPTBOTO 3amaca BoJbl? OObsICHHUTE.

7. Tlpu onpenenenuu ko>pQuuuenTa 3aBsi1aHis METOJIOM, OTIMCAHHBIM B TPEBLIYIICH 3aj1a4e. OKa3aloch.
YTO BCE PACTEHHMs MPH BHIPAIMBAHMK HA OJHOM H TOM K€ MOYBE JAIOT OYTH OJMHAKOBBIH Pe3y/IbTaT
HE3aBHCHUMO OT MX BUJa M Bo3pacTa. Kak 3T0 00BbACHUTE?

8. B 1oJieBbIX yCIOBHSX HA OJMHAKOBOM 10YBE MPOU3PACTAIOT JIEH H MIeHULA. [Ipu OTCYTCTBUHU OCaiKOB
YCTONYHMBOE 3aBSIAHUE Y JIbHA HACTYIIAJIO IIPH BIAKHOCTH MOYBBI 18%. @ y MIICHHUIIL! — [IPH 15%. C
KaKMMH 0COOEHHOCTSAMM PACTEHUM CBSI3aHbl 3TH Pa3u4us’

9. [Touemy K. A. TUMHpS3€B Ha3bIBAI TPAHCIIHPALIMIO “HEM30EKHBIM 3710M”7

10. TIpOMCXOUT M TPAHCIIUPALIHS [IPU 3aKPBITBIX YCTBHLAX U Y OE3/IMCTHBIX noGeros?

11. Y 0JHOro M3 JBYX OJAMHAKOBBIX JHCTHEB IIIIOMIA CMA3alli HHJKHIOIO CTOPOHY TOHKHM CJIOCM Bas3e/IMHA.
MOCJIE Yero ONpe/IeNIN HHTEHCHBHOCTh TPAHCIIMPALIKH, KOTOpas OKa3anach y HeoOpaboTaHHOro JIMCTa B
10 pa3 MeHble, 4eM Y KOHTPOJIbHOTro. Clienaite BbIBO/I HA OCHOBAHUH OIMCAHHBIX PE3yJIbTATOB.

12. Kak 06BSCHUTE, YTO IIpH 001Ied HeGOIBIIOH MIOMAAN yCTbHYHbIX OTBEPCTHH (OKOJIO 1% nuomanu
JTMCTHEB) MHTEHCHBHOCTD TPAHCITHPAIIMH MPH GJIArONPHSATHBIX YCIOBUAX BOJOCHAOKEHHS PACTCHUHU
NpUOIMAKAETCS K HHTEHCHBHOCTH IBAllOPalliH (MCIapeHus o CBOOOIHOM BOIHOMU MIOBEPXHOCTH) ?

13. [ToyeMy NP yBEJIMYEHUH TYPropa 3aMbIKarOIIHMX KJIETOK IPOUCXOAUT OTKPhIBAHHE YCTBUIHBIX mienei?
14. KOHLEHTpALMIA HOHOB KaJTHsl B 3aMBIKAIOLIMX KIETKaX YCTHHIl BO3PACTAET Ha CBETY B 4-5 pas. Kakosa
[PUYKUHA 3TOTO SIBJICHHUS.

15. CKOIBbKO BOJIbI HCIAPHT PACTEHHUE 3a 5 MUHYT. €CJIU ILIOLaIb ero TMcTheB paBHa 200 cm2, a
MHTEHCUBHOCTD TpaHCIUpauy -12%r/m2.9?

16. TTo6er ¢ miomanpo aucTbe 1, 2 M2 3a 4 munyThl ienapui 0,06 T Boabl. [Ipu Tex ke ycrnoBHAX €O
CBOGOIHOM BOAHOM MOBepXHOCTH Momabio 20 cM2 3a 30 MunyT ucnapuiocs 0.15 r. OnpeaenuTs
OTHOCHUTEJILHYIO TPAHCITUPALUIO (OTHOLIEHHE MHTEHCMBHOCTH TPAHCIIUPAllMU K HHTCHCHBHOCTH
CcBOOOTHOTO UCTIAPEHUS ).

| 7. BLIYHCINTD SKOHOMHOCTb TPAaHCIIUpAIiK (OBICTPOTY PACX010BAHMS 3aIiaca BO/IbI) 10 CICAYIOIIMM
JIAHHBIM, HHTEHCHBHOCTb TPAHCIMPAIMHK paBHa 25 1/M2-4, IIomab JMCTheB — 550 cM2, chipast Macca
pactenns — 20.0 r, abcomoTHO cyxast — 9.0 (0TBET BBIPA3UTh B MPOLEHTAX 3a | 4.).

18. 3a BereTAlMOHHbI IEPHO/ PACTEHHS HAKOMHMIIK 2,1 KI' OpraHWYeCKOH Macchl M MCIIAPUIIN 525 KI' BOJIbI.
BBIYMCIIATE TPOIYKTUBHOCTD TPAHCIIUPALIMH.

19. Uemy paBeH TpaHCITHPALMOHHBINH KOY)OHULUEHT ICPEBbEB, HCIIAPUBIIHNX 3a BEreTALMOHHBIN MTepUoI 2 T
BOJIbI M HAKOIMMUBILHX 3a 9T0 BpeMs 10 Kr cyxoro BerecTpa’

20. TpancnupauroHHbli K03 duieHT paBen 125 Miy/r. HalTi poJyKTUBHOCTb TPAHCIIUPALIUH.

21. Macca JiucTa B COCTOSIHUH MOJIHOTO HackilieHus Oblia paBHa 1.02 r.. a mocie nojaBsiiaHus
ymenbmnach 10 0,90 r. OnpeaeuTh BeTHYHHY BOJHONO Ae(ULATA KICTOK JTHCTa (B TPOLEHTAX ), €CIIA
M3BECTHO. UTO abCOIOTHO cyXas Macca 3Toro aucta 0.42 r.

22. B oxuom u3 onbitoB JI. A. MiBanosa 20-neTHss cocHa Obuia crirsiena 3/11, Topel mHs ObuUl TIHATEIbHO
CMa3aH CajoM M 3aKpBIT KJIIECHKOM, 110CJIe Yero NepPUOAMYECKH ONPEAEIISIN BIaKHOCTD IPECBECHHBI ITHA.



KoTOpas okasanack paBHoi: 3/11 — 60, 2; 5/11 — 62, 2: 9/11 — 63. 7%. Kak 00BACHUTE OTyYEeHHbIE
pe3yJsibTaThl’

23. Kak 00bsACHUTE “Ti1au” Oepe3bl MPU MOPaHEHUH CTBOJIA pAaHHEH BECHOM M OTCYTCTBHUS 3TOI'O SIBJICHUS
aeTom?

24. B Tpex cocyax ¢ MouBoi ObLIM BBIPALIEHBI IPOPOCTKU KYKYPY3bl IPH OJIMHAKOBBIX YCIOBUAX. OHH
COCY/I TOCTABUJIM B KPUCTAUTM3ATOP C BOJOH KOMHATHOM TEMIIEPATYPbl, BTOPOM — B KPUCTAJLIIU3ATOP €
Bo10# Harperoit 1o 30°C, nociie yero 0ob6a cocyia 3aKpbUTH CTEKISHHBIMU KoJIakamu. TpeTuit cocyn
OCTABMJIH OTKPBITBIM. Y KakhX IIpOPOCTKOB OyeT HabonaThest 6onee MHTeHCHBHAs ryTraius’ Kak 510
O0OBSCHUTH?

25. TpexJjieTHsAsA BETKA COCHBI Cpe3aHa ¢ JIepeBa, HUKHSS 9acTh CTe0JIs OYMIIEHa OT XBOH, [IOCJIE YEero BETKY
MOCTaBUIIM B OaHKY C pacCTBOPOM KpacHO# Kpacky (303uHa). Yepes Henemo ObUT ¢e/IaH NOoNepevHbIi
paspes cTeb1s BbIIE yPOBHS KUAKOCTH B 6anke. Kakue yactu cre6is OyIyT: a) HHTEHCHBHO OKpAIEHbL; 0)
cn1abo OKpallleHbl; B) COBCEM He OKpalleHbl Kpackoi. Kakol BbIBOJI MOKHO CJIe/1aTh Ha OCHOBE 3TOI0
omnbITa?

Peiumunz-konmponp Ne 3

Omeemums Ha clledyiowue 60NPOCyHL.

1. [IpMBECTH KOHKPETHBIA MPHMEp BIIHSHU JTIO00r0 OT/EIbHOrO (pakTOpa BHELIHEH Cpe/lbl Ha COCTOSHHE
JIPEBECHBIX PACTEHHH Ha OOBEKTE Ballled MMPaKTHUYECKOH JEeATeIbHOCTH. B mpuMepe onpeenuTh, Ha Kakue
(HU3MOJIOTHYECKHE MPOLECCH BO3JACHCTBYET HaHHBIA (AKTOP Cpelbl. ONMCAaTh  MEXaHMW3MBbl  ITHX
(pH3HOTOrHUECKUX TIPOLIECCOB, XapakTep BIMSHUS Ha HUX BHEHIHEro (pakTopa M BCKPBITH CBSI3b MEWKIY
>Q(GEKTUBHOCTEIO HMX pabOTbl M COCTOSHMEM pacTeHMii B oObexTe Habmoxenui. Ha ocHose
NpPOJEJIaHHOTO aHaIM3a MNPEUIOKUTh PEKOMEHIALUU [0 IPOBEAEHUIO BO3MOXHBIX arpOTEXHUYECKHUX
MEPOIPUATHH.
2. Ilo pailoHy NpOKWBAHHs TPUBECTH KOHKPETHbBIA NMPUMEpP BIMSHUS JECOXO3AHCTBEHHBIX MEPONPUATHIA
WM WHBIX BHJOB QHTPOIIOI€HHOIO BO3JEHCTBUS Ha COCTOSIHUE IPEBECHBIX pAacTEHHH. BbIABHTBL, uepes
M3MEHEHHE KakuxX (aKTOpOB Cpejibl OKa3bIBaeTCs BO3JeicTBHe Ha pacTeHusi. Kak M B mpeablayliem
BOIIPOCE. ONPEIEIUT CBA3b MEKIY OCOOEHHOCTSIMHU HAOII0aeMOro COCTOSHUS U 3)(HEKTUBHOCTBIO pabOThI
(Gu3noIOruuecKuXx MexaHu3MoB. Ha 3Toif OcHOBE NpoaHaIM3MpPOBATh MPABHIIBHOCTH IIPOBOJUMOTO
arpOTEXHUYECKOr0 MEPONPHUSTUS U TPEUIOKUTh PEKOMEHIAMH 10 YBEJINYEHHUIO ero 3QOEKTUBHOCTH HITH
YCTpaHEHUIO OTPULIATEIbHBIX CTOPOH BO3/IECHCTBHUS.

3. MakposnemenTsl. [lornomenure ux U3 MOYBbl, TPAHCIIOPT M €r0 3HaUE€HUE B OOMEHE BEILECTB PACTEHHH.
4. Poct kopHeBbIX cucteM. Koppesius B (OPMHUPOBAHUM HAI3€MHOW M MOA3EMHON yacTeHd pacTEHHH.
Poib GakTopoB cpeibl B pa3BUTHH KOPHEBBIX CUCTEM.

3. Tlonste o pocte, muddepeHmanu U pa3BUTHU. JTalbl Pa3BUTHs JPEBECHBIX pacTeHUH. DakTopBbI.
BJIMSIIOLIME HA BPEMsI I1epexoia K IIEpBOMY LIBETCHHIO.
4. YcTOWYMBOCTH paCTEHUH K HACEKOMBIM (aTTPAKTAHTBL, PENEICHThL, (DEPOMOHBIL. IKIU30HbI, FOBEHOH/IBI).
5. OCHOBHbIE MUKPO3JIEMEHTBI, HEOOXOAUMBIE /151 pacTeHUH. Poib MUKpoO-

3JIEMEHTOB B OOMEHE BEIIECTB.

6. KcunemHbIid TpaHCHOPT BOJIbI 1 MHUHEPAIBHBIX JIEMEHTOB. JIBHKYIME CHIIbI KCHIIEMHOI'O TPaHCIIOPTA.
OO6BbsicHeHHEe BO3MOYKHOCTHU MOAbeMa BOJIbI B J€PEBbSIX HA 3HAYUTEIIbHYIO BBICOTY.

7. llepMOaUMYHOCTH TUIOAOHOIIEHUST W O0pa30BaHUs LIMIIEK Yy JpPEeBECHBIX pacTeHUH. [IpuyuHBI 3TOM
IIEPUOJUYHOCTH U IIYTH €€ IIPEOIOJECHHS.

8. IIpuMeHeHHe peryIsiTOpoB pocTa B JIECHOM XO35HCTBE.

9. 3HayeHue a30Ta B )KM3HEAEATEIbHOCTH pacTeHui. [lorioienue a3ora, peyTuin3anus.

10. Mnponui-3-ykcycHas kuciora (MYK) kak ¢putoropMon: ee GpyHKIMH B Ipoleccax pocTa; METO/IbI €€
oOHapy:keHHus B pacTeHusX. Mcnonb3zoBanue UYK u ee cMHTETHYECKUX aHAJIOTOB.

11. ®usnonorus npopacTaHusi CEMSH.

12. YcToMUMBOCTE pacTEeHUH KaK pe3ysbTaT Mporecca ajanTalyi.

13. MexaHu3M H30UpaTEIbHOCTH B MOIVIOIIEHMM MHHEPAIbHBIX 3/1€MEHTOB. DU3MOTIOIMYECKH KHCIIBIE.
HEHTpaJIbHBIE U IEJIOYHbIE COIH. DU3UO0IOTUYECKUE OCHOBBI IPUMEHEHUS] MUHEPAJIbHBIX YIOOPEHHH.

14. IToko# noyek. ®a3pl nokos. OU3MOIOTHYECKUE MEXAHU3MBI, OIIPEAEIISIOLINE COCTOSHUE TTOKOS.

15. 3acyxoycTOHYMBOCTh pacTeHUl. Dusmnonoruyeckre U Mophosoruyeckue npucrnocoOIeHus y paCTeHUN
K CYIIECTBOBAHHMIO B YCJIOBUSIX KPAaTKOBPEMEHHOI'O U JUIMTEIBHOIO HEJJOCTATKA BIIAry.

16. ®uU3H0I0rUs rOPOJACKUX PACTEHUH.



17. MexaHu3M aKTHBHOTO MMOTJIONICHUS MUHEPAJIbHBIX IEMEHTOB. CBSA3b €r0 C JIbIXaHUEM.

18. Tloxoi cemsd. Tuner mokos. Crpartuduxauus. [Ipoueccsl. Nnpoucxonsiuyde IMpH
IPOPACTaHUU CEMSIH.

19. ®oto- u reorponusM y pacTeHHH. DHU3HOJOTMYECKHE MEXAHU3MBI, ONPEICISIIONINE HX
BO3HUKHOBEHHE.

20. ®u3HOIOrHYECKHE OCHOBBI IPUMEHEHUS YI00OpEHUH.

21. dukcanus a3oTa Bo3ayXa CBOOOJIHOKHBYIIUMH U CUMOMOTHYECKUMH MHUKPOOpPraHH3MaMH.
[Tyt yBeMueHHs COJIep)KaHUs a30Ta B IIOYBE 0J1 JIECHBIMU HACAXKICHUSAMHU.

22. I'uG0epennMHbL, HX CTpoeHHe, OHOCcHHTE3 U QusHnoiorudyeckue Qynkuumu. Merospl
ornpeieieHus: THOOEPEIUIMHOB U ITYTH WX HCIIOJIb30BAHHUS.

23. PocroBbie koppeisiuu. [lonspHocTb. DU3HMOIOrHYECKHH MEXaHHU3M JOMHUHHUPOBAHUA Y
pacTeHUH.

24. dU3HONIOrHYeCKUE OCHOBBI BET€TATHBHOTO Pa3MHOKEHUS (IIPUBUBKH, YEPEHKOBAHHUE H JIP. ).
25. 3anacHble BelnecTBa pacTeHui. KieTodHble CTPYKTYphI CIyXKallMe IS pa3sMelIeHUs
3anacHbIX BellecTB. [IpeBpaleHns, CBs3aHHbIe ¢ 00pa3oBaHMEM H MOOMIIM3AlMEN 3alacHBIX
BEILECTB.

26. 1IMTOKMHMHBI, MX CIpPyKTypa, OHocHHTe3 H ¢u3uosorndeckue ¢GyHkuuu. MeToms
orpesie/ieHUsl IUTOKUHUHOB.

27. VCTOMYMBOCTH pacTeHMd K HM30BITOYHOMY coAepkaHuio conedl B nouse. OCOOEHHOCTH
COJICYCTOMYMBBIX PACTCHUH.

28. du3unosorusi XpaHeHHs CEMSIH U IUIOZOB.

Bomnpocel K Yxk3amMeny

buosoruyeckue MeMOpaHbl 1 UX (HYHKIUH.
Perynsiust ak THBHOCTH ()EPMEHTOB
Murpaliust SHEPTUH U TPAHCIIOPT TEKTPOHOB IPH HOTOCHHTESE.
Perenepauus y pacTeHUM.
CaetoBas cTaausi pOTOCHHTE3A.
PacturenbHas kiieTka Kak OCMOTHYECKAs CUCTEMA.
[IurmeHThI mIacTUI.
3HaYeHWEe MUKPOAJIEMEHTOB JUIsl JKU3HEIESTEIbHOCTH PACTEHHUH.
OpraHu3MeHHBIH YPOBEHb UHTETPALIMH Y PACTEHUH.
3HaueHHUE JKeje3a, KPeMHHUS, ATFOMUHUS IS JKU3HEAEITEIbHOCTH PACTECHHH.
dorodochopunupoBanue.
DeKTpo(U3H0JIOrHUECKast PeryJIslius Y paCTEHUN.
['opmoHapHas cucTeMa peryJsiuy y paCTeHHH.
Kanbuui.
Buonornueckue MeMOpaHbl U UX (QYHKIIUH.
Penykuust HuTpaTa.
[lenTo3opocharHbiit MyTh OKMUCIEHUS TIIFOKO3BI.
®ukcarus MOJIEKYJISIPHOro a30Ta.
[ TMoKcUIaTHBIN UKL
Penykuus HuTpara.
[{uxit a1 — 1 TprKapOOHOBBIX KUCOT (UK Kpebca).
PacTutenbHas KiieTKa Kak OCMOTHYECKAsi CHCTEMA.
['nukosnus.
Boanblit 0OMeH pacTHTE/IbHBIX KIETOK.
25. da3pl OHTOreHe3a paCTUTEIbHON KIIETKH.

26. MexaHu3MBbI 3alIUTHl U YCTOHYUBOCTH Y PACTEHHH.

27. C4 —nyTh QoTOCUHTE3A.

28. TypropHble o6paTumMble JBUKECHHS.

29. OYHKIMOHUPOBAHUE CTICITHATH3UPOBAHHBIX CEKPETOPHBIX CTPYKTYD Yy PACTEHHH.
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. ®usmnonorus crpecca.
KcuieMHbIH TpaHCIIOPT.
JIOKOMOTOPHBIH cOCOO ABHKEHUS Y KTy THKOBBIX.
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BHYTpHKJIETOUHBIE IBUKEHHUS.

CrniocoObl BbIZEICHUS BEIIECTB Y PACTEHHH.
WHIyKIUs TOJIIPU3ALMU Y PACTEHHH.

Teopus «3¢pdexra nonoKeHus».

[TpsiMoe OKuCIIEHHE CaxapoB.

Teopus «xpdexra MoI0KEHHS.

. CHCTeMBI peryJisiiiy i UHTETPallui Y PaCTEHHH.

. TTonoBoe pa3MHOXKEHHE [IBETKOBBIX PACTCHHH.

. MemGpanHas peryJsuus y pacTeHHH.

. AHunmanus uBeTeHus.

. DaekTpoU3HOIOTHYECcKas EryJIsilus y PAaCTCHHUM.
. JleTepMUHAaIMsI [10J151 Y paCTEHUH.

. I'muxomnms.

. MexaHu3MbI epeIBUKEHUS BOJIBI [0 PACTEHHUIO.

. TopMoHasibHast cucTeMa peryyisiiu y pacTCHHH.

. Bepxyiue4nsiit pocT.

50. DOTOCHHTES 110 THITY TOJCTSHKOBBIX (CYKKYJIEHTOB).
51. Mexanu3mbl Mopdorenesa.

52. ®a3pl OHTOTeHEe3a PaCTUTENBHOU KICTKH.

53. MexaHU3MBbl 3alUTH H YCTOWYUBOCTH Y PACTEHHH.
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JlbIxaTe bHask YMEKTPOTPAHCIIOPTHAS LENb H OKUCTHTENbHOE (HochHOpHIHpOBaHHUE.

®OH/| OLEHOUYHBIX CPEACTB JUIs TPOBEJCHHS aTTECTAllMH YPOBHS C(OPMUPOBAHHOCTH

KOMIIETEHIMH 00yJaroIuXxcs 0 TUCHUILTHHE 0QOPMIISETCS OTACIBHBIM JJOKYMEHTOM.
7.VYEBHO-METOJIUYECKOE U UH®OPMAIIHMOHHOE OGECIIEYEHHUE

JUCHHUITJINHBI
7.1. Kauroobecne4eHHOCTH
HanmeHOBaHKME TUTEPATYpbl: aBTOP, Ha3BaHKUE, BUI I'on KHHUI'OOBECITEYHEHHOCTDb
M3JaHus, U3aTeNbCTBO M3JaHus

KonuuecTtBo JK3EMIIAPOB

cootBeTcTBUM ¢ PI'OC BO

W31aHui B Oubsnuoreke Bal'Y B

Hanuuue B 3JIEKTPOHHOM
oubaunoreke Bal'y

| 2 3

4

OcHoBHast iuteparypa*

|. boranuka. CMcTeMaTHKa BbICIINX PACTEHUI: 2016 67
METOMUYECKHE yKa3aHus K JabopaTtopHbiM paboTam
ABTOpBIL: Ckpunyenko JI. C.
Baxpomeesa A. A.Bnaaum. roc. yH-T umM. A. I'. u H.
I'. Cronerosbix. — Bnagumup : U3a-so Bal'y, 2016.
—43c.

http://e.lib.visu.
ru:80/handle/12
3456789/5408

2. AHatoMusi 1 Mop(osiorusi pacTeHUn: 2015 67

METOMUYECKHE YKa3aHusl K JJ]abopaTopHbIM paboTam

Cxpunuetko JI. C., Binagum. roc. yu-T um. A. I'. 1

H. I'. CronetoBbix. — Bnagumup : U3a-so Bal'V,
2015.— 8l c.

http://e.lib.vlsu.ru/bit
stream/123456789/4
271/1/01438.pdf

3. ®usunonorus pactenuit , C.C. Mensenes 2009 4
U3z narenbcTBO CaHKT-TleTepOyprekoro

yHusepcurera. - 2009 - 336¢

http://fizrast.ru/skach

at/medvedev.html

JlonosnHuWTeIbHAS JTUTEpaTypa

|. [ToneBbie UCCeI0BAHMS CBOMCTB MOYB : yueOHOE 2012 61
nocoOu1e K MoJieBO MPaKTUKE M0 HAMpPABJIEHHIO
021900 - INouBoBeneHue / M. A. Masupos [u ap.] :

http://e.lib.vIsu.
ru:80/handle/12




BraniMHUpcKuil rocy 1apcTBEHHbIH YHUBEPCUTET 3456789/2714
uMeHu Anekcanapa I'puropbeBuua u Hukonas

['puropbesuua Ctonetosbix (Bal'Y) .- Bnaaumup :
BiiaauMupckuii rocy 1apCTBEHHbBIA YHUBEPCUTET
uMeHu Anekcanapa ['puropbeBuya 1 Hukonas
I'puropbesnua CrosertoBbix (Bal'y), 2012 .- 70 c.

7.2. IlepuoauvecKkHe H3JaHUs

sxypnai [lousosenenue (http://sciencejournals.ru/journal/pochved/)

1.
2. sKypHan Arpoxumus (http://sciencejournals.ru/journal/agro/)
3. kypHan 3emnenenue (http:/jurzemledelie.ru/)
7.3. UuTepHeT-pecypebl
. DnektpoHHas Oubmmorexa dakynbrera [TousoBesenus MI'Y um. M.B. JlomoHocoBa
http://www.pochva.com/
. E/iMHBIHA rocy1apcTBEHHbIH peecTp MovBeHHbIX pecypcoB Poccun http://egrpr.esoil.ru/
o http://egrpr.soil.msu.ru/
J http://IlouBoBen. pd

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHbI

Jlns  peanw3aldd JaHHOM JUCLUUIUIMHBI MMEIOTCS CHCLHAIbHbIC TIOMELICHUS [UIs
MPOBEIECHMs] 3AHATHM JIEKIMOHHOTO THIA., 3aHATHH J1abOpaTOPHOrO THMA, TIPYIIOBLIX H
VHIMBUIYQIbHBIX KOHCYJbTAllMi, TEKYIIero KOHTPOJA M I[POMEKYTOYHOH aTTeCTalMH.
JlaGopaTopHble. NpaKTHYECKHE M JIEKUMOHHBIC 3aHATHA mpoBoasarcs B «Jlaboparopuu
XUMHUYECKOro aHaims3a mnous» ayld. 415 -1. IlepeyeHp HCIOJIB3yeMOro JIMLIEH3UOHHOIO
nporpamMmmuoro obecnederus Windows 7, Microsoft Office 2010.

7

Pa6ouyro nporpamMmy cocTaBui _CT.npenoaasareb kabeaps! [TAJIJI Poxkosa A.H. 6//1!,’/2%

(®HO. noanucs)
PeniensenT: 3aM.1upekTopa 1o HayuHoi padore ®I'BHY Bepxuepomkckuin @AHIL
3unuenko CU.  ,

T
I[IporpaMma paccMOTpeHa u 0100peHa Ha 3ace/laHuK  Kadeaphbl TAJIJT
[Tporokon Ne 7 or 285 7Y roma
3aBenyromumii kapeapoit Masupos M.A. J’/[ ((9,/1%241’
(®UO, noanucs)

PaGoyas mporpamMMa paccMOTpeHa H 0100peHa Ha 3acellaHHu y4eOHO-METOIMYECKOH KOMHCCHH
HaripaByieHus 35.03.03 ArpoXuMus ¥ arporno4BoBe/ICHHE
ITpotokon Ne 7 or 2288 79 roma, y
Ipeacenarens komuccun Masupos MLA. /% C{/{ “1

(®HO, noanuce)



JIMCT NEPEYTBEPKAEHUSA
PABOYEN NPOT'PAMMBI JUCLUTIJIUHBI

Pabouas mporpamma og06pera Ha 2019/2020 yueOHbIi rox

[TpoTokoun 3acenanus kadeapbr No oT rojaa

3aBeayrouuii kadeapoi

Pabouasi mporpamMmma og00peHa Ha y4eOHBIN IO

[Iporokou 3acenanus kadenpbr Ne oT rojaa

3aBeayronui kadeapoi

PaGouas nmporpamMma ogoOpeHa Ha y4eOHBIH IO

[Ipotokou 3acenanus kadeapbr Ne oT roga

3aBeayrouii kadeapoit




JUCT PETUCTPAIIMU U3SMEHEHUA
B paboyyto nNporpamMmy JAUCLIMUITIMHBI
DKON020-hU3UOI02UNeCKUE OCHOBbL NUMAHUA PACMEHUN
00pa3oBaTelibHOM MPOrpaMMbl HarnpaBieHus NoArotoBku (06.03.02 Ilousoeedenue, HaNpPaBIEHHOCTD:

Vnpasnenue 3emenvnvimu pecypcamu (baxanasp)

Homep BHeceHbl H3MEHEHHUS B 4aCTH/pa3aesibl Hcnonuurens OcHoBaHHe
M3MEHEHMS paboueit mporpaMMsl )5(0) (HOMep M aTa NpoOTOKoJIa
3acenaHus kadeapsl)
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/ MazupoB M.A.

3aB. kadenpou
[Toonuce DPHO




