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Pabouas nporpamma coctaBiieHa ¢ y4eToM TpeOOBaHuUil:

o TOPSIKA OPTaHU3AIMHA W OCYIIECTBICHUS 00pa30BaTeIFHON JIEATENBHOCTH 10 00pa30BaTeIbHBIM
mporpaMmaM  BBICIIETO 0O0pa3oBaHUS — MporpaMMaMm OakajaBpuaTta, IIporpaMmaM CICIHATUTETa,
MporpaMMaM MarucTpaTypbl, YTBEPKISHHOTO NMPUKa30M MHUHHCTEPCTBA HAYKH W BBICIIETO 00pa30BaHUs
Poccuiickoit @eaepannu ot 06.04.2021 Ne 245;

o (enepabHOTO TOCYJAapPCTBEHHOTO OOpPa30BaTENBHOTO CTaHAAPTa BBICHIETO OOpPa30BaHUS IO
HampaBieHuto noaroroBku 35.03.01 JlecHoe geno, YTBEpXKACHHOIO NpUKa3oM MHUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit deneparuu ot 26.07.2017 Ne 706.

[IpeniogaBaTens, MOATOTOBUBIINAN PabOUIyIO MPOTPAMMY:

KaHA. OMOJI. HAYK, TOLEHT JI.U. CurnanHeHko

Pabouas mporpamma paccMoTpeHa Ha 3acefaHuu Kadenpbl Ouojoruu pacteHuid (mpotokon Ne 11 or
21lurons 2023).

3apenyromuii kadeapoii 0u0JI0TUN pacTeHUH C.10. Haymos

Pabouast mporpamMma peKOMEHJ0BaHa K UCIIOJIH30BAHUIO B YIEOHOM MPOLIECCe METOANIECKON KOMHCCHEN
arpoHomudeckoro dakyabrera (mporokos Ne 11 ot 22 utons.2023).

Ilpeacenarenb MeToAUYECKONH KOMUCCHHI H.B. KoBTYyH

PykoBoauTeb 0CHOBHOM NMPogecCuoHANbHOM
o0pa3oBaTeJbHON NMPOrpaMMbI O.B. I'pubaueBa




1. IIpeamer. Lleau u 3axa4u QM CHUIINHBI, €é MECTO B CTPYKTYpe 00pa3oBaTeibHOI
NMPOrpamMMbl

Pdusznoaorus paCTe}mﬁ — o0s3aTenpHas 06meo6pa30BaTeanaﬁ JUCHHUIIINHA.
TeopeTI/I‘IeCKI/IC OCHOBBI COBpeMeHHOﬁ (1)PI31/IOJ'IOFI/II/I paCTCHHI;'I HaxoadaT CBOC INMPHUMCEHCHUC U
Pa3BUTHEC B PAAC MPAKTUYCCKUX ACIICKTOB ACATCIIBHOCTHU YCJIIOBCKA. 9710 HayKa, HU3ydarouias
IMPONHECChI JKUZHEACATCIIPHOCTU U (bYHKHI/II/I PaCTUTCIBHOIO OpraHru3Ma Ha BCEM IMPOTAKECHUU €TI0
OHTOT'CHC3a IIPU BCCX BO3MOXKXHBIX YCIIOBHAX BHEIITHEH CpCabl. OHI/IpaSICB Ha OHMOJIOTHYCCKHUE
3aKOHBI W  3aKOHOMEPHOCTH, (bI/I3I/IOJ'IOI‘I/I5I paCTeHI/Iﬁ Jac€T BO3MOJXHOCTBH IIO3HABaThb
TCOPCTUUICCKHUEC OCHOBLBI POCTA U PAa3BUTHUA PACTUTCIILHOI'O OpraHnu3mMa B LCJIOM U OTACIBbHBIX €TI0
OpTraHoB € YYETOM IMOYBCHHBIX U KIIMMATUYCCKUX 0COOCHHOCTEH.

He.ﬂb AUCHUIIJIMHBI: YCBOUTH CYThb XHM3HCHHBLIX IIPOLIECCOB, INPUCYHIUX IAPEBECCHBIM
paCcTCHUAM MW Y3HATb B KAKUX YCJIIOBUAX BHEIITHECH Cpcabl PCATMU3YCTCA HUX MNOTCHUHAJIbHAA
IMPOU3BOJUTCIIbHOCTD

3apaumn:

- U3YYUTh NpUPOAY (PUBMKO-XUMHUYECKHX IMPOIIECCOB, JISKAITUX B OCHOBE MOTJIOIICHHS
BOJIbl 1 MUHEPAJIbHBIX BEIIECTB;

- BBIICHUTH (DU3HOJIOTHYECKYIO pOJIb, BBITIOJHSAEMBIX OTACIBHBIMH MHHEPATbHBIMU
3JIEeMEHTaMU B )KM3HU PaCTCHHI;

- U3YYUTh CYTh IPOLIeCCOB (POTOCUHTE3A U ABIXaHUS U UX B3aUMOCBS3b, 3aBUCUMOCTD OT
(bakTOpOB Cpebl;

- U3y4YUTh OOMEH OPraHUYECKUX BEIIECTB U UX MEPEABUIKEHUS 110 APEBECUHE PACTCHHUIA,

- BBISICHUTH POJIb HU3KUX TEMIIEpaTyp U MPOJOJDKUTEIBHOCTH JHS Ha MPOIECC BhIXOJa
pacTeHui U3 COCTOSIHUSA IMOKOS;

- U3YYUTHh MeXaHU3MbI poTomMopdoreHesa u GoTonepuoan3mMa;

- BBUSICHUTH MEXaHW3Mbl YCTOMYMBOCTU JPEBECHBIX PACTCHHH K HEOIarompusTHBIM
YCIIOBHSIM.

MecTo AMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIl MPOrpaMMBbl.

JucnumimHa «PU3u0I0rust pacTeHU» OTHOCUTCS K JUCHMIUIMHAM 00s3aTeNbHOM YacTu
(B1.0.21) ocHoBo#1 mpodeccroHaNbHOI 00pa30BaTeNbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHMUs
(manee — OIIOIT BO).

OcHoBbIBaeTcsl Ha 0a3e AMCUUIUIMH: «XuMHUA», «boTanuka». Jucuunnuna unrtaercs B 4
ceMecTpe, MO3TOMY MPEIIECTBYET AUCIUIUTHHAM «JlecoBoacTBOY», «OCHOBBI MUKPOOHOIOTHIY,
«dennponorus» u «JIecHble KyIbTypb».



2. [lepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH MPOrPaMMbl

Koabi DopMyIMpPOBKA Nuauxkaropsl Ilinanupyemble pe3yJbTaThbl
KOMHeTeHIII/Iﬁ KOMIIETECHIINH JOCTUKCHUSA Oﬁy'{eHHﬂ
KOMIICTCHIINH
OIIK-1 CrniocoOeH pemaTth OIIK-1. 2. Cnocoben 3HaTh. OCHOBHBIC 3aKOHBI
TUIIOBBIC 337]a41 MPUMEHSTH 3HAHUS MaTeMaTHYECKUX u
npodeccnOHATbHON €CTECTBEHHO-HAyUHBIX |E€CTECTBEHHBIX HAayK  JJIs
NEesITeIbHOCTH HAa OCHOBE |[IMCLUTUIAH JIJIS peLeHHs 3a1a4 B
3HAaHUI OCHOBHBIX peLIeHMs 3aa4 B npodeccuoHaIbHON
3aKOHOB MaTEeMaTUYECKUX MPOPECCHOHATHLHON NEeSITETTLHOCTH.
1 €CTECTBEHHBIX HAyK C  [1€ATEIbHOCTU YMeTsn: IPUMEHSTh
NPUMEHEHUEM OCHOBHBIE 3aKOHBI
MHGOPMAaLMOHHO- MaTeMaTHYECKUX u
KOMMYHHUKAIIHOHHBIX €CTeCTBEHHBIX  HAyK  JUIs
TEXHOJIOTUI peLeHus 3aja4 B
npoQeCcCHOHAIBHON
JEeSITEIbHOCTH.
Baanern: HaBbIKAMH
UCMOJIb30BaHUSI ~ OCHOBHBIX
3aKOHOB MAaT€MaTHYECKUX H
€CTeCTBEHHbIX  HAayK  JUis
peneHus 3ama4 B
npodeccuoHaTbHON
JeSITEIIbHOCTH.
Het xomnerenuuu OIIK-4.2
3. O0bEéM IMCHUIIIMHBI M BU/IbI y4eOHOH padoThI
3aouHas
Ounas Gpopma o0yueHHs dopma
o0y4eHus
Bust paGot 00bEM C;{210013 BCEr0 YacoB
BCETO = =
3ad.e./ é 3
4acoB 3 §
< <t
O611ast TPYA0EMKOCTD AUCITUTUINHBI 3/108 3/108 3/108
KonTtakTHas 00y4aromuxcs ¢ mpernojiaBaTeseM 36 36 12
(mo BuAaM y4eOHBIX 3aHSTHUH) BCETO, B T.U.
AynuTopHast padora: 36 36 12
Jlexun 18 18 6
[IpakTHuecKue 3aHATHS - - -
JlaGopaTopHble paboThI 18 18 6
[pyrue Bubl ayIMTOPHBIX 3aHATHN - - -
CamocrogTenbHas paboTa 00y4aroLIXCs, yac 72 72 96
Bun npomexxyTouHoit arrectanuu (3a4€T, JK3aMEH JK3aMEH JK3aMEH
9K3aMEH)




4. CoaepxaHue TUCHUIIMHBI
4.1. Pa3iennbl 1MCHUIIMHBI M BU/IbI 3AHATHH (TeMATH4YEeCKHIl IJIaH).

iﬁj Pa3nen muciuIninHebl JI I13 JIP CPC
Ounas popma oOydeHHs
[lpupona ¥ (QyHKIMH OCHOBHBIX XHUMHYECKHX
1 KOMIIOHEHTOB PaCTUTEIIBHON KIIETKH. 2 ) 2 6
2 CprKTypHaSIuI/I (GyHKIIMOHATIBHAS OPTaHU3AIIHS 5 ) ) 6
ACTUTEJIbHOMN KIICTKHU.
3. [Boxanblii 0OMEH pacTeHHIA. 2 - 2 6
DU3HOI0rNYecKass poJib  OTACIBHBIX JJIEMEHTOB
4, |MHUHEpaJIBbHOIO IIMTAaHMA WM  MEXaHHU3MBl  HUX - - 2 6
MOTJIOIICHUS] KOPHEBOW CUCTEMOM PaCTCHUH.
CTpykTypHast opraHusanus (POTOCMHTETHYECKOTO
> arrapara pacTeHUN. 2 ) ) 6
[IpeoOpazoBanrie  SHEPrud M BEHIECTB B
6. |POTOCMHTETHUYECKUX " (OTOOKHCIUTENBHBIX 2 - 2 8
[poueccax.
[IpeoOpa3oBaHre BEIIECTB U BBIIEICHHE YHEPTUH B
7. |mpixarenbHOM mporecce. OOMEH yrieBOJOB, KUPOB 2 - 2 8
1 OETKOB.
8. [BemecTBa BTOPUYHOTO MTPOUCXOKICHUS. - - 2 8
9. |O0mme 3aKOHOMEPHOCTH POCTa PACTEHUM. 2 - 2 6
3aBUCMMOCTh, pOCTa U PA3BUTHUSI PACTCHUH OT|
10. [(bakTopoB cpenbl. u3noNOrUs CO3peBaHUs CEMSIH U 2 - 2 6
COYHBIX IIOZOB.
Dusuonorus MPHUCTIOCOOICHUS YCTONYUBOCTH
1. pacTeHuii K HeOIaronpUsSTHBIM yCIOBUSM CPEIb. 2 ) 2 6
Bcero 18 - 18 72
3aouHas popma oOyueHHUs
[lpuponga u ¢GyHKIUM OCHOBHBIX XHUMHUYECKHUX
L KOMIIOHEHTOB PACTUTEIbHOMN KIIETKHU. 2 ) ) 8
2 CprKTypHafIVI/I (GyHKIIMOHATIbHAS OpTaHU3aIIHS ) i i 8
ACTUTEIIbHOM KJIETKH.
3. [Boanblit 0OMEH pacTeHHIA. 2 - - 8
Dus3nonoruyeckas poyib  OTAEIBHBIX AJIEMEHTOB
4., |MUHEpAJIBHOIO IHUTAaHUA W  MEXaHU3Mbl HX 2 - - 8
MOTJIOIIEHNS] KOPHEBOM CHCTEMOW PaCTEHUM.
CtpykTypHass opraHuzamnusi (HOTOCHHTETHIECKOTO
> arrapaTa pacTeHHM. i ) 2 8
[IpeoOpazoBanne  SHEPTrMM W BEUIECTB B
6. [boTocuHTETHUECKUX u (GOoTOOKHUCAUTENbHOE| - - - 10
[poreccax.
[IpeoOpa3oBaHre BEIIECTB U BbIJIEICHHE YHEPTUH B
7. |meixarenbHOM mporiecce. OOMEH yIIIeBOJIOB, KUPOB - - - 10

1 OEJIKOB.




iﬁ[ Pa3nen mucinIninHbl JI I13 JIP CPC
8. |BemecTBa BTOPUYHOTO MMPOUCXOXKICHUS. - - 2 8
9. |O0ume 3aKOHOMEPHOCTH POCTa PACTEHUM. - - 10
3aBUCUMOCTh pOCTAa U PA3BUTHUS PACTEHUH OT
10. [(bakTopoB cpenbl. DU3nONIOTUs CO3PEBAHUS CEMSIH - - 2 8
COYHBIX IIJIOZOB.
Dusnonorus IIPUCIIOCOOJIEHUS YCTOWUYUBOCTH
1. pacTeHuii K HeOIArompPUSTHBIM yCIOBUSM CPE/IbI. i ) 10
Bcero 6 - 6 96

4.2. Conep:xaHue pa3/iesioB y4eOHOM U CHUNIHHBI.

Beryniienue. @u3uos10rusi pacTeHuii, ee CBSA3b ¢ AUcuMIimHaMu. [Ipeamer, 3agaum u
MeCTO (PU3HOJIOTMM U OMOXMMHM pAcCTEeHMH B CcUCTeME OHOJIOTMYECKHUX 3HaHUM cpenu
€CTECTBEHHOHAYYHbIX M AarpoOHOMHUYECKHX [IUCUUIUIMH. MeToasl (QHU3UOIOTUU PACTCHUIA.
N3ydyeHue npoleccoB >KU3HEAEATEIBHOCTH Ha Pa3HBIX YPOBHAX oOpraHuzauuu. Ou3nonorus
pacTeHuil — TeopeTHYecKass OCHOBa arpoHOMUU U OuorexHojoruu. CoBpeMeHHbIe MPOOIeMbl
(¢u3noIOruy pacTeHuM.

1. Ilpupona m (QPYHKIMH OCHOBHBIX XHMMHYECKHX KOMIIOHEHTOB PACTHUTEJIbHOM
kieTkn. CtpoeHue W (yHKIMOHHPOBAHHWE PACTHUTEIBHOW KICTKH. XHMHUYECKHUA COCTaB M
dbuznonornueckas poiib €¢ OCHOBHBIX KOMIOHEHTOB. DYHKIMK O€IKOB, HYKJIEHHOBBIX KHUCIOT,
JIMIHJIOB, YIJIEBOJOB

2. CTpykTypHas U (PYHKIMOHAJIBHASI OPraHU3alUsl PACTUTENbHOM KiIeTKH. CocTas,
CTpOEHHE, CBOMCTBA U (PyHKIMU Onosiornyeckux memOpaH. [loromenre 1 BblJeIeHUE BELIECTB
kietko. [lpeBpamieHuss BewecTB W SHEpruM B KieTke. Perymauus mpoueccoB
KU3HEJEATEIIbBHOCT Ha KJIETOYHOM YypoBHE. Peaknuu KjeTHM Ha BHEUIHHE BO3ACHCTBUS U
OCHOBaHHBIE Ha HUX METO/Ibl IMAarHOCTUKH COCTOSIHUSL PACTUTENbHBIX TKAHEH U PACTEHUII.

3. Boaublii 00mMeH. O01Ias XxapakTepUCTHKA BOAHOTO 0OMeHa pacTeHnid. CBOHCTBA BOJIBI
U €€ 3HaueHUe B JKU3HM pacTeHuil. TepMoanHaMU4YeCKHUE OCHOBBI MOIVIOIIEHHS, TPAaHCIIOPTa U
BbIJIEJICHUs] BOJbl. JIBUrarenau BOJHOrO TOKa B pacTeHuU. KopHeBoe naBieHue, ero mpupoja,
3aBUCHUMOCTh OT BHYTPEHHHMX M BHEIIHHUX YCJIOBHH. buomormdeckoe 3HaueHHE TPaHCIUPALUU.
Jluct kak opraH TtpaHcnupanuu. CTpoeHMEe U (PYHKIMOHUPOBAHUE YCTHUL]. 3aBUCHUMOCTh
TpaHCIIMpAUUX OT BHEUIHUX YCJIOBHMM, €€ CYTOYHBIH XOJ. YCTBUYHOE U BHEYCTBUYHOE
peryivpoBaHue TpaHCIHUpALUH. TpaHCIHUPALMOHHBIA KOA(P(GUIUEHT U €ro 3aBUCUMOCTh OT
BHYTPEHHUX W BHEUIHMX YCJIOBMH. Bonuplii Oamanc pactenuss u mnoceBa. KoadduimeHnt
BOJIONOTPEOJICHUS CENIbCKOXO03SHCTBEHHBIX KYJIbTYp. PHU3HOI0rHU€CKHE OCHOBBI OPOLICHHUS.

4. Pdusnosornyeckasi poJib OTACJbHBIX JJIEMEHTOB MHHEPAJLHOI0O NHUTAHUA W
MEXaHM3Mbl HX MOIVIOIIECHUS] KOPHEBON CHCTeMO# pacTeHMi. XUMHUYECKHM 3JIEMEHTHBIN
COCTaB pacTeHUd. Makpo— W MHKPODJIEMEHThI, UX YyCBOseMble (OpPMBI U POJb B JKU3HU
pactenuii. Kpurepun HeoOxomumoctu aneMeHToB. [lornomienue, pacnpeneneHue mo opraHam,
HaKOIJICHHE M BTOPUYHOE HCIOJIb30BAHUE (PEYTHIIM3AIMS) HIEMEHTOB MUHEPAJIBLHOT'O TTUTAHUS
pactenuii. [loTpeOHOCTP pacTeHHW B DdJEMEHTaX TMHUTAaHUS B TEYCHHE BETETAIlUM.
OU3MOIOrMYECKHEe  OCHOBBI  JHMAarHOCTMKM  OOECHEYEHHOCTH  PACTEHHH  »lIeMEHTaMHu
MUHEPAJTBPHOTO NHUTAaHUA. BereranMoHHbII M TOJEBOM METOAbl HCCIENOBaHUS, UX pOJIb B
W3YYEHUH OCHOBHBIX 3aKOHOMEPHOCTEH KM3HEAEATEIBbHOCTH PACTEHUH W PELIECHUU
MPAKTUYECKUX 3aj1ad. AHTAaroHM3M HOHOB, MpPHpPOJAa U 3HAUYEHHE B JKU3HM PACTCHUI.
@U3NOJIOTUYECKN  YPaBHOBEILIEHHBIE  PACTBOPBI M HUX  INPAKTUYECKOE  IPUMEHEHHE.
OU3NOIOTUYECKUE OCHOBBI BBIPAIIMBAHUS PACTEHUI 0€3 MOYBBI, MCIOIB30BAHUE B MPAKTHKE
3alMIIEHHOTO TPYHTA.

5. CrpykTypHasi opranu3anus (pOTOCHHTETHYECKOT0 annapara pacreHuid. 3HaueHue
U CTPYKTypHas opraHuzanus ¢orocuHTe3a. DOTOCHHTETHYECKHME NUTMEHTHI. 3aBHCHMOCTH
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dboTOoCcHHTE3a OT BHENIHUX W BHYTPCHHHX YycioBHi. BsammopeicTBue (HakTopoB TmpH
¢dorocunTese. CBeTONOOMBBIC M TEHEBBIHOCIHUBBIE pacTeHusl. MeTobl n3y4deHus (POTOCHHTE3a.

6. IlpeoOpa3oBanme »HHepruMm W BellecTB B  (POTOCHMHTETHYECKHUX M
(doTookucaNTENIBLHBIX mponeccax. CeeroBas ¢aza Qorocunre3a. 3Hadenue pador K.A.
TumupsszeBa. XuMu3M 1 3HepretTuka GorocuHTe3a. AHATOMO-(PHU3NOIOTUYECKUE OCOOCHHOCTH U
¢ukcarms nuokcuna yriepoga y Csz-, Cs- m CAM-pacrenuii. @otoasixanue. OCHOBHBIC
nokasareinu (OTOCUHTETUYECKOW NEeSTENbHOCTH pacTeHHil M moceBoB. [lyTu mnoBbIIICHUS
IPOAYKTUBHOCTH 1O0CEBOB. (DU3MOJIOTMYECKUE OCHOBBI BBIPAIlMBAHUS PACTEHMHM IIpU
HCKYCCTBEHHOM OCBEILLEHUH.

7. IlpeoOpa3zoBaHue BellecTB M BbiJeJeHHEe JHEPrHM B JAbIXaTeJbLHOM IIpouecce.
OO0mMeH yriieBOIOB, :KUPOB M 0eJIKOB. PoJib /IbIXaHUs B JKU3HU pacTeHUil. OKCUIOPEAYKTa3bl,
UX XUMHUYECKas npupoja u GpyHkiun. XuMusMm apixanus. OxkucnutensHoe GocopuiupoBaHue.
OHepreTuka AbIXaHUs. 3aBUCHUMOCTh WHTEHCHUBHOCTH [IBIXaHHWS OT BHYTPEHHUX M BHEIIHHMX
¢daxTopoB. JlpixaTenpHbli KO3()PUIMEHT W €ro 3aBHCHUMOCTh OT BHYTPEHHHUX M BHEIIHHUX
ycinoBuil. Ponb apixaHusi B KM3HU pacTeHui. J[pIxaHue pocTa U JbpIXaHUE MOJAEPKAaHUS, HX
3aBUCUMOCTh OT ycyioBUH. DOTOCHHTE3 U AbIXaHHWE KAaK 3JIEMEHThI MPOAYKIIMOHHOTO IMpoliecca.
PerynupoBanue [bpIXaHUS MPU XPAHEHUU CEIIbCKOXO3SHCTBEHHON mnpoaykuuu. Crnenuduka
oOmMeHa BelecTB y pactenuii. [IpeBparenne a30THUCTBIX BEIIECTB B pAaCTEHUH. 3HAUYCHUE PadboT
J.H. [IpsHUIIHUKOBA B U3yUYE€HUHU a30THOTO OOMEHa pacTeHus. Mertaboauveckue MmyTH CUHTE3a
BaXHEHMIINX XUMUYECKUX BEIIECTB.

8. BelrecTBa BTOPUYHOTO NpoucX0:KaeHusi. Bropuunblii MeTaboim3M. Pob bixanus B
OuocuHTe3ax. buocuHTeTHYECKas NeATENbHOCTh KOPHS. bBilMKHUN M JNajnbHUE TpaHCHOPT
BemiectB B pacteHuH. CoctaB (hJI0SMHOTO W KCHIEMHOTO Coka. JIOHOpHO-akienTOpHbIC
OTHOLIECHUSI, aTTparupyolue LEeHTpbl B pacTeHuu. CrnocoObl peryinpoBaHUs TpaHCIOpTa
BEILLECTB C LEJIbI0 MOBBIILIECHHUS YPOXKAWHOCTH CEIbCKOXO35WCTBEHHBIX KYJBTYp M KadecTBa
IPOIYKIIMH.

9. ®u3unoJiorus u ouoxumus GopMUpPOBAHNS KayecTBa ypoxas. Poiab reHeTuueckux
U BHEWIHUX (AKTOPOB B HANpPaBIE€HUUM W HMHTEHCHBHOCTH CHHTE3a 3allaCHBIX BEILECTB B
IOPOAYKTUBHBIX oOpraHax pacteHus. OCHOBHbIE (DU3MOIOT0-OMOXMMHUYECKHE MPOLIECCHI,
MpOUCXOAAIINEe Tpu (OPMHUPOBAHUU ypOXkKas 3€pPHOBBIX, 3€pHOOO0OOBBIX, MACITUYHBIX,
KapTodelns, KOPHEIUIOJ0B, KOPMOBBIX TpaB. BimsHHEe NPUPOAHO-KIUMATHYECKUX (AKTOPOB,
MOTO/IHBIX YCJIOBMM M arpoTEeXHUKM Ha KauecTBO ypoxkad. dopmupoBaHue CceMSH.
@DU3NOIIOTUYECKUE OCHOBBI IIOJIY4EHHs] M XPaHEHUS BBICOKOKAYECTBEHHOTO CEMEHHOIO
MaTtepuana. PU3N0IOro-OMOXMMHUYECKHE TOAXOAbl B pa3pabOTKe NPUEMOB MOJy4YEHUS
HKOJIOTUYECKU 0€30MacHO NMPOIyKINH.

10. 3aBucuMoOcTh pocTa U pa3sBUTUSL pacTeHMil oT (axTopoB cpenbl. Pusnonorus
CO3pEBAHUsA CEMSIH M COYHBIX MJI0A0B. OpenencHue MOHITHH «pocT» U «pa3Butue». dassl
pocTa KIETOK, UX (hU3HOIOro-OMOXUMHYECKHEe O0COOEHHOCTH. POCT M METONbl €ro M3y4eHHs.
@UTOrOpMOHBI, UX POJIb B JKU3HU pacTeHUU. [I[puMeHeHe CHHTETHYECKUX PETYIISITOPOB POCTa B
pacTeHHeBoACTBE U OuorexHojoruu. OCHOBHBIE 3aKOHOMEPHOCTHM pocTa (LEeIOCTHOCTh
pPacTUTEIBHOTO OPraHU3Ma, POCT Ha MPOTSHKEHWH BCEW KU3HU, IEPUOAUYHOCTh, PUTMUUYHOCTb,
KOppEeJSIliNK, MOJSPHOCTh, PEreHepalus), UX HUCIOJIb30BaHHE B pPACTEHHEBOJCTBE. BnusHue
BHYTPEHHUX M BHEIIHUX (PAKTOPOB Ha pPOCT pacTeHuil. PerymupoBaHue pocTa CBETOM.
Okojoruyeckas pojib (puUTOXpoma. Tpomu3Mbl U JApyrue BUABI POCTOBBIX JBMKEHUH, HX
3HauUEHUE B KU3HU pacTeHuil. PazButue pacteHuil. OHTOT€HE3 M OCHOBHBIE JTalbl Pa3BUTHUS
pactenuil. Bo3pacTHele wu3MeHeHHs MOP(OJIOTHYECKUX U (U3HOJIOTHYECKUX MPU3HAKOB.
3nayenue pabot J[.A. CabuHuHA B M3y4eHUHU OHTOreHe3za. DOoTonepruoau3M U SpOBU3AIMS Kak
MEXaHHU3Mbl CHHXPOHM3AINH )KU3HEHHOTO 1IMKJIa C BHEIIHUMHU YCIIOBUSMHU.

11. ®du3uonorusi NpucnocodIeHUusl YCTOHYMBOCTH PACTEeHHIl K He0JIaronpusiTHbIM
ycaoBusiM cpeabl. lloHstue Qusmomornyeckoro crpecca, YCTOWYMBOCTH, aJaNlTallUU.
[TpucnocoOieHrne OHTOTeHe3a PaCTeHUN K YCIOBHAM CPeJbl KaK pe3yJsIbTaT UX HBOJIOIHMOHHOIO
pazButusa. [yOOKkuMii M BBIHYXIEHHBIM TOKOW pacTeHuil. PU3HONOrHYecKHe OCOOEHHOCTU
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pacTeHUM, HaXOJALIUXCS B COCTOSHUM MOKOs. PDU3MOIOTMYECKHE OCHOBBI YCTOMYHMBOCTH.
3akanuBaHue pacTeHuil. XOJOJOCTOMKOCTb. 3UMHHUE TMOBPEXKIEHUS W  JIMarHOCTHKA
YCTOMYMBOCTH pacTeHUl. Mopo30ycTOHYMBOCTL pacTeHuil. 3HaueHue padotr M.U. Tymanosa B
M3YYEHUU MOPO30YCTOMUYMBOCTH pACTEHUU. 3UMOCTOMKOCTh KaK YCTOHYMBOCTH KO BCEMY
KOMIUIEKCY HEOIaronpusTHHIX (PAKTOPOB B OCEHHE-3UMHHUI mepuoa. Meroabl ompeseneHus
YKU3HECITOCOOHOCTH O3UMBIX U MHOTOJICTHUX KYJBTYP. 3aCyXOYCTOWYUBOCTb, COJICYCTOHIMBOCTh
1 J)KapOyCTOWYMBOCTh pacTeHui. 3HaueHue pador H.A. MakcuMoBa B H3y4eHHH YCTOMYHUBOCTH.
HeiictBue Ha pacTeHue 3arpsisHeHus cpenbl. [loneranue moceBoB, Mephbl MPEAOTBPAILICHUS.
YCTOMYMBOCTh pacTeHUH K JEHCTBHIO OMOTHYECKUX (akTopoB. DH3HMOIIOrHYECKHUE OCHOBBI
MMMYyHUTETA. AJlienonaruueckue B3auMojeiicTBus B 1ieHo3e. [louBoyromiienue. IIpoGnema
KOMIUIEKCHOW yCTOMYMBOCTH COPTOB UM THOPUIOB CEIbCKOXO3AMCTBEHHBIX pAacTEHUN K
OMOTHYECKUM (haKTOpaM.

4.3. IlepeueHb TeM JIeKUMid

O0BéM, u
Ne
i Tema nexkuuu dbopma o0yueHuUs
OuyHast | 3a04Has
1. \®usmonorus pacTeHuii Ha COBPEMEHHOM JTallE. 2 2
2 CtpykTypHas v pyHKIHOHAIIbHAS OpTaHU3aIUs PACTUTEILHON 2
" [KJIETKH.
3. |CBoiicTBa BOJbI U €€ POJIb B dKU3HU PACTECHUM. 2 2
4. MuHepanbHOE NUTAHUE PACTEHUH. 2 -
5. |O6uias xapakTepucTuka npouecca GOTOCHHTESA. 2 -
6. |Dusmonoruueckas poJib JbIXaHHUsI. 2 -
7. |Monstue 06 OHTOreHe3e, POCTE ¥ PA3BUTUU PACTEHMS. 2 -
5 Mopdornornueckue,  ¢uznosornyeckue U OMOXUMHYECKHE 2 2
' |mpu3HaKM OOIIMX BO3PACTHBIX U3MEHEHHH Y pacTeHUI.
9. |YcToitunBOCTH pacTeHMit K He6IaronpusaTHEIM (GaKTOpaM Cpeibl. 2 -
Bcero: 18 6

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHH (ceMuHapoB). He nmpexycMoTpeHo

4.5. Ilepeyennb Tem J1a00PATOPHBIX padoT.

O0BéM, u
(cemecTp, Kypc)
Ne
n Tema nabopaTtopHOro 3aHaTHA ¢dopma oOyueHust
OuYHasi |3a0yHas
(4.2) | 42
1. |OcMoTHueckue cBOMCTBA paCTUTEIBHOM KIETKU 2 2
2. |KonnuecTBeHHas XapaKTEpUCTUKA TPAHCITUPALINH 2 -
3. [3osibHBIE 3JIEMEHTHI U IEHCTBUE UX HOHOB Ha paCTEHHE 2 -
4, [Mukopu3sl B IOYBEHHOM MUTAHUU JPEBECHBIX OPOJ 2 2
5. | POTOCHHTE3UPYIONIME MUTMEHThI PACTCHUN 2 -
6. | DepMeHTHI IbIXaHUS 2 -
7. [[IpeBpainieHue yriaeBoJ0B U JKUPOB IPU MPOPACTAHUU CEMSH 2 -
8. |BermiecTBa BTOPHYHOTO IPOUCXOKICHUS 2 2
9. |CyrouHas u Ce30HHAS EPUOTUIHOCTh POCTA PACTCHUM 2 -
Beero: 18 6




4.6. Buabl caMocTOATEJIbHOM Pa0OThHI CTYAEHTOB U NepevYeHb Y4e0HO-MeTOAHYeCKOr0
o0ecreyeHUs ISl CAMOCTOSITEJIbHOM Pad0Thl 00y4aroIUX .

4.6.1. TloaroroBka K ayJMTOPHBIM 3aHATHAM
Pabora Ha 1a00opaTOpHBIX 3aHATHIX BEAETCS B TETPalsiX. B Xo/e 3aHATHS CTYACHT J0JKEH
BBITIOJIHUTH BCE IMPEJIOKEHHBIC 3a7aHus. JlabopaTopHbIe 3aHATHS 0a3uPYIOTCS HA MaTepuale,
pPacCCMOTPEHHOM Ha JICKIIUM H HW3Yy4aeMOM CTYACHTOM CaMOCTOSTENbHO. (OCHOBHBIM
TpeOOBAaHUEM TOBBIIICHHUS Ka4eCTBAa YCBOCHHUS MaTepHalia CTYJICHTAMHM SIBIISICTCS OO0s3aTeIIbHAS
MOJArOTOBKA K Ja0opaTOpHbIM 3aHATHAM. Jlyis 3TOro HEOOXOOMMO TMeped  ayIUTOPHBIMU
3aHATUSIMHA O3HAKOMHUTBCS C BONPOCAMH JUII CAMOKOHTPOJISI M C COOTBETCTBYIOLIUMH

JUTEPATYPHbIMU  UCTOYHHUKAMU.

[To okoHwanuu 1aOOPATOPHOTO

BBITIOJITHCHHBIMU 3aJIaHUSAMU CAACTCS ITPEIIOAaBaTEC/II0 Ha IIPOBEPKY.

3aHATUA

4.6.2. Ilepevyenn TeM KypcoBbIX padoT (mpoektoB). He npenycmorpeno.

TEeTpaap C

4.6.3. Ilepeyenn TeM pedeparoB, pacueTHO-Tpapuueckux pador. He npenycmorpeno.

4.6.4. IlepevyeHb TeM M y4eOHO-METOAHYECKOT0 o0ecneYeHus: AJIs1 CAMOCTOATEIbHOM
paboThl 00y4AIOIINXCS

O0BéMm, u.
. Y4ebHOo-MeToinYecKoe
Ne n/m| Tema camocTrosiTenbHON pabOThI dopma o0yueHus
o0ecnieueHue

OYHas | 3a04YHas

Ili1anerapHas poJb Kupnuues 1.B., Curuanaesko

(porocunresa. UILU., Kupnnuesa 1.B. IIpaktukym
- IlonsiTne «hoToCUHTE3Y; o (hU3MOJIOTUU U OCHOBAM

- 'mo6anbHas yncras OMOTEXHOJIOTHH pacTeHuid — JI.:

1. OPOAYKTUBHOCTH poTocuHTE3a; [InroH-2, 2012, — ctp. 39-55. 12 16
- nnexc nmucroBoi noBepxHoctH, | Tperpaxo H.H. u np. ®usnonorus
(OTOCUHTETHUYECKUI TOTEHINAT; U OMOXUMHUS

- ®oTocuHTE3 U ypOXKam. CENIbCKOXO35IMCTBEHHBIX PACTCHUM.
— M. Kosoc. — 2005, ctp. 88-165.
Kupnuues 1.B., Curuaunenko 12
Cas3b apixanus u porocunresa. |JI.1., Kupnnuesa 1.B. [Ipaktukym
PoJib AbIXaHus B ynpaBJieHUH 10 (pU3MOJIOTUU U OCHOBAM
NPOAYKUMOHHBIM MPOLECCOM. | OMOTEXHOJOTMH pacTeHHl — JI.:
2. - Bustnue Ha mporniece JpIXxaHus Onron-2, 2012. — ctp. 55-61. 16
BHEIIHUX ()aKTOPOB (BOJIBI, Tperbsakos H.H. u ap. ®usnonorus
a30THOE IUTaHKE, TEMIIEpaTypa, 1 OMOXUMHUS
ra3oBbIif cOCTaB aTMOC(EpHI);  |CeNbCKOX03IHCTBEHHBIX PACTEHUH.
— M. Koioc. — 2005, ctp. 167-189.
Tepmonnnamuueckue ocHoBbl |[TperbsikoB H.H. u np. ®usunonorus| 12
3 BO/1000MeHa pacTeHuil. 1 OMOXUMHS
' - [loHATHS «aKTUBHOCTB BOJIBI, |CEBCKOXO3SIIICTBEHHBIX PACTEHUH.

MTOTCHIINAJ BOJIBI, — M. Koioc. — 2005, ctp.212-268. 16
-Heo6xonumele pacTeHHIO Kupnnues U.B., Curuannenko 12
3JIEMEHTBI MUHEPAJILHOTO JL.U., Kupnuuesa 1.B. IIpaktukym

MIUTaHUS; 1o (hPU3HOJIOTUHN U OCHOBAM
4, - [lnarnoctuka nedunura OnoTexHoJIoruH pacteHuid — JI.:
MMUTATEIIbHBIX DJIEMEHTOB; OntoH-2, 2012. — cTp. 31-39.
- OcOOEHHOCTH a30THOTO MUTAHUSA
pacTeHui; 16




Y4yeOHO-METOINYECKOE

O0OBéM, U.

No /| Tema camocToATENbHON PaOOTHI ®dopma 00yueHus
obecrieueHue
OYHas | 3a04Has
OCHOBBI MOJIEKYJISIPHOW 1 Kupnuues U.B., CuruauHeHko 16
KkJeTo4Hoii omorexnosorun. |JI.U., Kupnuuesa U.B. [Tpaktukym
Bo3mokHOCTH METO10B 110 (PU3HMOJIOTUHN U OCHOBAM
KYJbTYPbI KJIETOK U TKaHel B | OuoTexHosoruu pacreHuit — JI.:
reHeTHKe, CeJIeKIUU 1 Onrton-2, 2012. — ctp. 111-150.
pacTeHHeBOACTBE.
- [lonarue «buorexnonorus;
- OcHoBBI KJIeTOuHOM nHXkeHepuu; | Tperbaxo H.H. u np. ®uznonorus
- MoJieKyIsipHbIE aCIIEKThI 1 OMOXUMMUS
o. ouotexHosaoruu. I ennas CEeNbCKOXO3SMCTBEHHBIX pacTeHuil. | 12
WHKEHEPUST; — M. Konoc. — 2005. — ctp. 365-
- Tpancdopmanus MUKPOOHBIX U 396.
PacTUTEIIbHBIX KIETOK;
- 'eHHas uHxkeHepus. YCHexu u Komxkun C.U. u np. YactHas
poOIeMbl; (bu3M0I0THS MOJIEBBIX KYJIBTYD.-
- Bo3amoxHocTH METO10B Komnoc.-2005. — ctp.65-75.
KYJbTYPBI KIIETOK U TKaHEU B
TeHETUKE, CEIEKIUU U
PacTEeHHEBOJCTBE.
3amurHo-npucnocoouTeabHbie (TperbsikoB H.H. u np. ®usnonorus 16
BO3MOKHOCTH PACTeHHIl IPOTHB 1 OMOXUMHUS
MOBPEKIAIOIIMX BO3ICHCTBUM. |CEIbCKOXO35HCTBEHHBIX PACTEHHM.
- [Ipucniocobnenue u — M. Komnoc. — 2005. — cTp. 493-
5 YCTOMYMBOCTH PACTCHUIA; 566. 12
' - [Ipumeps! CTpYKTYpHBIX
MPUCTIOCOOICHUIA;
- OU3HOIOrMYECKUE U3MEHEHUS
3alUTHO-TIPUCTIOCOOUTEILHOTO
XapakTepa;
Bcero 72 96
4.6.5. Ipyrue BuabI caMocTosITeIbHON padoThl cTyaeHToB. He mpexycmoTrpeHo.
4.7. IlepeyeHb TeM U BU/0B 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTHBHOM opme
Ne dopma WutepaxTuBHbIi | O0beM,
Tewma 3anaTHA
n/n 3aHATHS METOJI q
1 Tlexmmst 5 NuTepakTrBHAS )
Du3n0JI0THs pacTeHUN HAa COBPEMEHHOM JTalle. |[1eKIns
5 Jlexuus WuTepakTrBHAs 2
' MuHepaibHOE TMTAHUE PACTEHUN. eKnus
Toro 4

5. ®oHA OLEHOYHBIX CPEICTB ISl POBEICHUA IPOMEKYTOYHOM aTTeCTANNHU

5.1. ®OC Tekyniero KOHTpPOJIs
[TonHoe ommcanue GoHIA OIIEHOYHBIX CPEACTB TEKYIIEH W MPOMEKYTOUYHON aTTeCTAIIN
o0yyaroImuxcs ¢ MnepeyHeM KOMIIETEHIIUH, ONMCaHUEM IoKa3aTeNel U KpUTeprueB OLICHUBAHUS
KOMHeTeHHI/II\/'I, IIKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aJJaHUA U MCTOJJUYCCKUEC MaTCpHUAJIbI
IIPEICTABIICHBI B IPUJIOKEHUH K HACTOALLEH ITpOorpamme.
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6. YueOHO-MeTOAMYECKOe oO0ecneueHrue JUCIMIIIHHbI
6.1. PexomeHnayemasi iuTepaTtypa
6.1.1. OcHOBHas JIUTEpPaTYpa

N(_’ H/H ABTOp, Ha3BaHHEC, MCCTO U3JaHUsA, U3]1-BO, I'OJ U3JaHHUs, KOTHYCCTBO KOH'BO 9K3.
CTpaHUIL B OO
1 JlebeneB C.M. ®usmnonorus pacrenuii: yueonuk. / C.U. Jlebene — 61
" M.: Arponpomusnat, 1988. — 544 c.
fIxymkuna H.U. ®usnonorus pacrenunii / H.U. SAxymkuna. — M., W3-
5 O «Bnanocy», 2005. — 463 c. — Jlasb : 21eKTpOHHO-OMOIMOTEUHAS 1, 57eKTpOHHBIH
" leuctema. — [DaexTponnslit pecype]. URL: pecypc

https://e.lanbook.com/book/134186 (nara obparenus: 22.02.2023)..

6.1.2. JlonosiHuTe/IbHAS JIMTEPATYPA.

Ne /i ABTOp, Ha3BaHUC, MCCTO U3aHHW, U3-BO, 'O U3JaHUA, KOJIMUCCTBO CTPAHUI]

Tperbskos, H. H. ®u3nonorus u 6moxuMus cebCKOX03siiicTBeHHBIX pacTeHuii /H. H.
Tperbsikos, E. WM. Komkun, H. M. Makpymws u np.; [Tox pen. H. H. Tperbskona. - 2-¢

1. m3a. - Mocksa: Komoc, 2013. - 656 c. (YueOHuKH U y4ed. TOCOOHS ISl CTYACHTOB BBICIIL
yue0. 3aBenenuit) - ISBN 5-9532-0185-0. - Tekcr : anexkrponnsiit / URL :
https://www.rosmedlib.ru/book/ISBN5953201850.html (nara oopamenus: 22.03.2023).

Komkun E.W. u np. YactHas Gpu3nonorus mojieBbIX KyJbTyp : yued. mocodue ams
CTYZCHTOB BY30B, 00y4aroniuxcs mo arpoHom. cnenuansaoctsm / E. Y. Komkun, T
["ataynmuHa, A.B. [IpsikoB. - Mocksa : KomocC, 2005. - 342, [DnekTpoHHBIH pecypc].
URL: https://e.lanbook.com/book/293750 (narta obpammenus: 22.04.2023).

6.1.3. [lepuoguyeckue U3TaAHUSA
[lepuoanueckue n3nanus IpU U3YYSHUH JUCIUILTUHBI HE TTPEyCMOTPEHBI.

6.1.4. MeTonnueckne yKazanus Uit 00y4alOUIMXCs 110 0CBOCHHI) TUCIHUTLIHHBI

Ne i/ ABTOp, Ha3BaHHUE, MECTO U3JIaHUsI, U3/1-BO, TOJ M3/IaHUSI, KOJUYECTBO CTPAHUII

KuprnnueB 1.B., YUeuenera T.H., Curugunenko JI.U., Kupnnuea U.B. Ilpaktukym mo
1. |busuonorum m ocHoBaM OuoTexHosoruu pacrenuit — JI.: Daron-2, 2012. — 168 c. —
Dnextponnsblit pecypc]. URL: http://Inau.su/biblioteka-gou-vo-Inr-lgau/.

6.2. IlepeueHnb pecypcoB nHGOPMALMOHHO-TEIeKOMMYHUKANIMOHHOH ceTH « AHTEpHET»
(nasiee — cetb «UHTEpPHET»), HEOOXOAUMBIX /IJISI OCBOECHUSI JUCIHUIJIMHBI.

1. http://mex.ru/.— OdunmansHbiil nHTEpHET-MOPTaT MuHKCTEpCcTBa CElbCKOTO
xo3giicTBa Poccuiickoit dpenepanuu

http://rosselhoscenter.com. — Poccuiickuii cebCKOX03SHCTBEHHBIH LIEHTP
http://www.rusrec.ru. — Poccuiickuii pernoHaIbHBIN SKOJIOTHYECKHI IIEHTp. MaTepuasl
10 U3MEHEHMIO KJIMMaTa U 3Heprodp(HeKTUBHOCTH;

http://cyberleninka.ru — Hay4HbI€ )KYpHAJIBI U CTAThH;

http://nauki-online.ru — caliT GMOTOTUYECKUX M ECTECTBEHHBIX HAYK;

http://elibrary.ru — nay4nas snexkTpoHHas OMOIHOTEKA;

http://ecoportal.su/books.php —Bcepoccuiickuit 3Koa0rudeckuii mopran
http://mtd.ceplrssi.ru/flora/ecoscale/htm — nenoponn neco Poccuun
http://ukhtoma.ru/geobotany/index01.html - siekiwu A5 CTYJICHTOB M ACIIMPAHTOB TI0
¢u3nonoruu pacteHui, COOpHUKHU cTareil, MOHOTpaduH.

N
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http://mcx.ru/.-

6.3.1. KomnboTepHbie 00y4Yaiye U KOHTPOJUPYIOIIHME POrpaMMbl

HaumenoBanue OyHKIUS MPOrPaMMHOr0 00ecTieyeHUst
Ne| Bup yue6HOTO
MIPOrPaMMHOI0
/1 3aHATHS MOJICIHPY -
oOecrieueHus KOHTPOJIb oOyuJaromas
fo1as
1 | JIaboparopusie [[Iporpamma ajs TeCTOBOM + - +
OLICHKU 3HAHUU CTYJICHTOB
«Drzamenamopy (fizio)
2 | Jlekumonnsie, |http://moodle.Inau.su + + +
JIaGopartopHbie
3aHATUSA,
CaMOCTOSITEIIbHAS
paboTta
6.3.2. Ayamo- 4 BUIeONOCOOHus
Aynuo- ¥ BUIE0nocoOus He MperyCMOTPEHBI.
6.3.3. KomnbioTepHble mpe3eHTAIMN Y4eOHBIX KYPCOB
KomMmmbroTepHbie mpe3eHTalnnn yueOHbIX KypCOB HE MTPEyCMOTPEHBI.
7. Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI1 11l OCYIIeCTBJICHHUS
o0pa3oBaTe/IbHOIO Npouecca nNo AUCHUIIUHE
HaumenoBanue o0opy0oBaH-
Ne | HBIX yueOHBIX KAOMHETOB, [Iepeuenb OCHOBHOTO 00OPYI0BaHUS, TPUOOPOB U
n/n | 00BEKTOB AJISt IPOBEICHHS MaTepUajoB
3aHATHI
1. A-301 —KOMTIIBIOTEPHBIN
KJIacC, ay TUTOPUS AJIs Cronbl — 13 wrT., cTynbs — 28 WIT., MApThl yueOHbIE — 6 IIT.,
IIPOBEICHUS IPAKTUYECKUX U mkagp — 1 mrT.
1a00paTOPHBIX 3aHATUN
A-303 — yuebHast ayautopusCrenn — 1 wr., cron — 12 wr., cryn — 20 mwr., mkag — 1 mr.,
2. |mist mpoBeneHMs JIEKIMOHHBIX|[IEMOHCTPAIMOHHBIE  MaTepHalibl, Y4eOHO-METOJANYECKHE
U TIPAKTHUUYECKUX 3aHATHI MaTepuabl.
Crton AeMOHCTPAalMOHHBIA — 5 MIT., mKad BHITSHKHONW — 1
mrT., Termna «piaopa» — 1 mr., Becsl BuTk-500 — 1 mT.
A-306 — yueOHast ayauTopus ’ (rop ’ ’
Becbl T-1000 — 1 mmT., Bechl TOPLIMOHHBIE — 3 IIT., BECHI
3. |mns MIPOBEICHUS] .
. uupepobnat. — 1 wr., cymunpHeii mkad — 1 wr., creny — 1
mabOpaTOPHBIX 3aHATUI
IIT., XUM. TOCYJIa, XUM. PEaKTUBBI, CTON — 12 MIT., CTYT —
16 mit., kadenpa — 1 wr., mkad — 1 mr.
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8. MexaucuuinHapHble CBS3H

IIporoxkoa

COIJIACOBaHUS pabouell MPOrpaMMBI ¢ IPYTHMHU AUCHUIUIMHAMH

Haunmenosanue
[Ipennoxenus o6
JHUCLMILIMHEL, C " N
KOTODOI Kadenpa, ¢c koTopoii mpoBOAMIOCH U3MEHEHUSX B paboueit
P COTJIaCOBAHUE nporpamme. 3aKJIrYeHHUE
MIPOBOAUIIOCH
00 UTOTaxX COTJIaCOBaHUS
CcorJIacOBaHHE
Xumust Kadbenpa xumun CoryiacoBaHo
boranuka, OcHOBEI .
Kadenpa 6uonorun pacteHuit CormacoBaHo
MHUKPOOHOJIOTHHI
JlecoBosCTBO Kadenpa nnomooBomieBoacTBA U
A i (benp A HEBOA COTJIaCOBAHO

JlecHble KyJIbTYpBbI

JICCOBOJCTBA
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Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
U3MEHEHUs

Howmep
IPOTOKOJIA
3aceaHus

Kadenpsl u gara

CtpaHuI1isl ¢
H3MEHEHUSIMUA

[lepeyenp

OTKOPPEKTHUPOBAHHBIX

ITYHKTOB

IMoanuce
3aBEJIyIOIIETO
kadenpou

14




Mpuioxenne 2

JIuct neproauuecKux IpoBepoK pabouei mporpaMMbl

JomxHOCTHOE U110, TPO-
BOJMBIIEE TPOBEPKY
®.1.0., 101KHOCTb,

JlaTa

[TorpebGHOCTB B
KOPPEKTUPOBKE

[lepedyeHb MyHKTOB, CTP.,
pasnenoB, TPEOYOIHUX
W3MEHEHU I
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puioxenne 3

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIETO OFPA30BAHUSA « IYTAHCKUN T'OCYJIAPCTBEHHBIN
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEIACTB

1o aucuurnHe «OU3noa0rus pacTeHU
Ju1st Hanpasyienus moaroToBku 35.03.01 «JlecHoe memoy»

HarnpasJIeHHOCTb (ipoduib) JlecHoe 1 ieconapkoBoe X03sIHCTBO

I'ox mauama moaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHHh KOMIIETEHIIUIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXKEHUS KOMIETEHIIUA, C YKASAHUEM

3TAIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMS OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kox xonTpO- DopMynHpOBKA Nupukatopsl Ortan (ypoBeHb) [Inanupyemslie HanmenoBanue HanmenoBaHnue o11eHOYHOTO
JUpyeMon KOHTPOJINPYEMOU JOCTHXKEHUA OCBOCHUA pe3ynbTaTel O0yueHus | MomyJel u (1in) cpeacraa
KOoMIIC- KOMIICTCHIIN KOMIICTCHIIN KOMIICTCHIINN pa3aciioB TeKyH_[I/Iﬁ HpOMC)KYTO‘IHaH
TCHIUU JUCHUITIIMHBI KOHTPOJIb aTTecranusa

OIIK-1 Crocoben OIIK-1. 2. IlepBsIit 3Tan 3HaTh: ocHoBHEbIE | Pasgensr 1- 11 | Tecto DK3aMeH
peuars Crnocoben (TIoporoBsIii 3aKOHBI 3AaKPBITOr'O THIIA
TUIIOBBIE 3374 | IPUMEHSTH YPOBEHb) MaTE€MaTHYECKUX U
npodeCcCuoHaNIb | 3HAHUS €CTECTBEHHBIX HayK
HOM €CTECTBEHHO- JUTA pELICHU 3a7a4 B
JIEATEbHOCTU Hay4HBIX npodeCcCuOHAITBHON
Ha OCHOBE | QUCIIUAIUINH )1 JIESITEIILHOCTH.
3HaHWH peuieHus 3aaa4 | Bropoii sTan Ymerb: npumensats | Pazmensr 1 - 11 | Tectsr DK3aMeH
OCHOBHBIX B (IpoABUHY THIA OCHOBHBIE 3aKOHBI OTKPBITOT'O THUIIA
3aKOHOB npodeccruonanb YPOBEHb) MaTeMaTHYECKUX U (BompocCH! ISt
MaTeMaTH4eCKu | HOM €CTECTBEHHBIX ~ HAYyK ompoca)
X U | IEATEIbHOCTU IUIA pelIeHus 3a1ay B
€CTECTBEHHBIX npodeccroHanbHOI
HayK C JIESITENILHOCTH.
IIPUMEHEHUEM Tpetuii sTan Baanerb: nHaBwikamu | Pazmensi 1 - 11. | [pakruueckue JK3aMeH
MH(DOPMALOHH (BBICOKHI1 YPOBEHD) | KCIONIB30BAHMS 3alaHus
O- OCHOBHBIX  3aKOHOB
KOMMYHUKALMOH MAaTEMAaTUYECKUX U

HBIX TEXHOJIOTUH

C€CTCCTBCHHBIX HAYK
JUIS pelIeHHs 3aa4 B
npodecCuoHATBHON
JeSITEIbHOCTH.




2. OIIMCAHUE MMOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHWA KOMIETEHIIAN
HA PA3/IMYHBIX OTAIIAX UX POPMHUPOBAHUSA, OIIMCAHUE HIKAJI

OLUEHUBAHUS
Ne | Haumeno | Kpartkas Ipencranen | Kpurepuu oneHuBaHUSA [kana
/1 | BaHUE XapaKTePUCTHKA ue OIICHUBAHHUS
OIICHOYH | OIIEHOYHOT'O CpEeJCTBa OIICHOYHOT'O
oro cpelcTBa B
cpencTBa donme
1. Tect Cucrema TectoBble B tecrte Beimonueno 90-100% Ouenka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3a1aHui «Omauunoy (5)
3aJIaHUH, TO3BOJISIOIIAS B tecrte BbImosiHeHO Oosiee 75- | OneHka
HU3MEPUTh YPOBEHb 89% 3amanmii «Xopowo» (4)
3HaHMH. B Ttecre BomonneHo 60-74% | Ouenka
3a1aHui «Yooenemeopu
menvho» (3)
B Tecte BpImmomHeHo MmeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonbmas yacte onpenenenuil He | OLeHka
npescTaBjeHa, 6o | «Heyoosenemeop
MpeJICTaBIeHa c rpyObiMu | umenvroy» (2)
omrOKaMu.
2. Onpoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI Orenka
KOTOpasi O3BOJIAET onpocy mpeJnoiaraeMble oTBeThI;, | «Omauunoy (5)
OIICHHUTDH KPYTO030D, MPaBUIILHO HCII0JIb30BaH
YMEHHE JIOTUIECKH IropuT™M 000CHOBAHUI BO BpeMsI
ITOCTPOUTH OTBET, paccyKImeHHWi;  ecTb  JIOTHKa
yMcHHE paccyKIeHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Ornenka
MOHOJIOTHYECKYIO peUb TpearojaracMele  OTBETHI; ecTh | «Xopouwio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HABBIKU. Y CTHBII 0IIpOC 000CHOBaHUI BO BpeMs
o0najaeT GoNbIIUMH paccyXkJeHuii ¥ He BCe OTBETHI
BO3MOKHOCTSIMH TIOJIHBIE.
BOCIIUTATEIHLHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBast npeArojgaraéMble  OTBETBHI, HO «yf)oefzemeopu
yCIIOBUS ISt HENPaBUILHO WCIIONIb30BaH | menvho» (3)
HedopMaIbHOTO ITOPUTM 00OCHOBAaHUIT BO BpeMsI
oOIIeHNSI. paccyKaeHui; OTCYTCTBYET
JIOTHKA PacCyXICHHUN; OTBETHI HE
TOJTHBIE.
OTBETHI HE TPEICTABICHBI. Ornenka
«Heyoosnemeop
umenvroy (2)
3. IpaxTn | HanpasneHo Ha IIpaktuueck | IIpomeMoHCTpUpOBaHO Omnenka
yeckue OBJIAZICHUEC METONAMU M | pe 3a1aHus CBOOOJIHOE BIIAJICHUE «Omauuno» (5)
sanamms | METOIMKAMH H3y4aeMOM npodecCHOHATLHO-TIOHATUHHEIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3a/IaHNe
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnapaToM, BiajeHHe METOJaMU
1 METOAUKAMU NUCIIUITIINHBI.
IToxa3aHbI CIIOCOOHOCTH
CaMOCTOSTENILHOTO MBIIUICHHUS,
TBOPYECKOI aKTHBHOCTH.
3a/1aHne BEIOIHEHO B TIOJTHOM
o0BeMe.

IIponeMoHCTpUpPOBAaHO BIaAeHUE
po¢heCCHOHATBHO-TIOHATHHHBIM

Ouenka
«Xopouio» (4)
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n/n

Haumeno
BaHUE
OIICHOYH
oro
cpencTBa

Kpatkas
XapaKTepUCTHKA

OIICHOYHOT'O CPEACTBA

IIpencraBnen
ue
OIICHOYHOTO
cpelcTBa B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSA

anmapaToM, 0OpU TPUMEHEHUH
METOJIOB ¥ METOJIUK JUCIUILTHHBI
HE3HAYHUTENIbHBIE  HETOYHOCTH,
TIOKa3aHbI CIIOCOOHOCTH
CaMOCTOSATENIBHOTO  MBIIIJICHUS,
TBOPUYECKOH AKTUBHOCTH.
3agaHue BBIOJHEHO B IOJIHOM
o0beMe, HO C€ HEKOTOPBIMHU

HCTOYHOCTSAMM.

[IpoIeMOHCTPUPOBAHO BJIAJICHUE
podeCcCHOHANTBHO-TIOHSTHIHHBIM
anmapatoM Ha HH3KOM YpPOBHE;
JONyCKAIOTCA ~ OIIMOKH  TIpH
NPUMEHEHHUH METOJIOB M METOUK
IUCUMITIAHEI. 3amanue

BBITIOJIHCHO HC ITOJTHOCTBIO.

OreHka
«Yooenemeopu
menvro» (3)

He MPOJEMOHCTPUPOBAHO
BJIaJICHHE npodeCcCUOHATHHO-
MOHSTUHAHBIM anmnapaTom,
METOIUKAMU

3aganue HE

METOAaMU 51
ACIUTIINHEL.
BBIIIOJIHEHO.

Orenka
«Heyoosnemesop
umenvhoy» (2)

4.1.

JK3aMeH

KonTponbHoe

MepOonpusiTHEe, KOTOPOe

IIPOBOAUTCA 11O

OKOHYAaHUHN U3YyYCHUS

JUCIUATIIUHBL.

Bormpocs! k
9K3aMEHY

[Toxa3zaHo 3HaHHE TEOpUHU
BOIIPOCA, NOHATUIHO-
TEePMHHOJIOTHYECKOT0 arnapara
JACHUIIINHBI; YMCHUEC
aHAJTU3UPOBATh MpobIEMy,
COZIepIKATENIbHO U CTHIMCTUYECKU
TpaMOTHO U3Jjilaratb CyThb
BOTIPOCA; TITyOOKO IIOHUMATh
MaTepHal; BIaJIcHNe
AHATTUTHYCCKUM CTIOCOOOM
H3JI0KCHHUS BOIIPOCA, HAYIHBIX
U7eH; HAaBBIKAMU apTyMEHTAIA U
aHanmu3a (GpakToB, COOBITHH,
SIBJICHUH, IPOLIECCOB.
BricraBnsieTcs oOydaroniemycs,
MIOJTHO, TMOAPOOHO W T'PaMOTHO

OrneHka
«Omauunoy (5)

OTBETHBIIIEMY  Ha  BOIPOCHI
6mera " BOIIPOCHI
9K3aMEHATOopAa.

[lokazano 3HaHme OCHOBHBIX | OmeHka
TEOPETUYECKUX HOJIOKEHHUH | «Xopowoy (4)

BOIIPOCA; YMCHHE aHAIU3UPOBATh
SIBICHUSI, (aKTBI, MJCUCTBUS B
paMKax BOIMpPOCa; COAEPIKATEIHLHO
U CTWINCTHYSCKH  TPaMOTHO
u3jaraTh CyTh BOIIPOCA, HO UMEET
MECTO HEIOCTATOYHAs IOJHOTA
OTBETOB 1o H3J1araeMoMy
Bonpocy. IIpoaeMOHCTPUPOBAHO
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n/n

Haumeno
BaHUE
OIICHOYH
oro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBa

IIpencraBnen
ue
OIICHOYHOTO
cpelcTBa B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSA

BJIaJICHUE AQHAITUTHYECKUM
CII0COOOM M3JIOKEHHsI BOIpOca M
HaBBIKaMH apryMEHTALHH.
BeicraBnsieTcs  oOydaromemycs,
NOJHOCTBIO  OTBETHBLIEMY Ha
BONIPOCHI OmJieTa W BOIPOCH
9K3aMEHATOPA, HO
JOIYyCTHBLIEMY IIPH  OTBETax
HE3HAYHTENbHBIC OLINOKH,
yKa3plBaloOIMe HA  HaJIU4He
HECHCTEMHOCTH U IIpOOENIoB B
3HAHUSX.

IToxazano 3HAHUE TEOpUU
BOIpOCca (hparMeHTapHO
(HemonHOTA U3JI0KEHUS
nH(bOpMAINY; OIIepHPOBAHKE
MTOHATUSAME Ha OBITOBOM YpPOBHE);
YMEHHE  BBIICIHTH  IJIABHOE,
copMyITHPOBATH BBIBOJIBI,
MOKa3aTh CBS3b B IIOCTPOCHHUH
OTBETa HE IPOAEMOHCTPHPOBAHO.

Bnanenue AHAIIUTHYECKUM
CIOCOOOM HB3JIOKCHHS BOIPOCa U
BIIaJICHUE HaBBIKAMH
aprymMeHTanuu HE
MIPOJIEMOHCTPUPOBAHO.

OO0yuarommiics JOIYCTHUII

CYHICCTBCHHBIC OIINOKHU npu
OTBETAX HA BOIPOCHI OUIETOB H
BOIIPOCHI 3K3aMCHATOpA.

Ornenka
«Yooeremesopu
menvro» (3)

3HaHWe MOHATUIHOIO ammapara,

TEOpHHu BOIIPOCA, HE
MIPOJICMOHCTPUPOBAHO;  YMEHHE
AHAJIU3UPOBATh y4eOHBIH
MaTepHai He
IPOJIEMOHCTPUPOBAHO; BIIAJICHHE
AHATTUTUYECKUM crioco6oM

W3TIOKEHUST BOTIpOCAa M BiIaJicHUE
HaBBIKAMH  apryMEHTAallid  HE
MIPOAEMOHCTPHUPOBAHO.
OOyugaromwmiicss He OTBETHJ Ha
OJIMH WJIM JIBa BOTIpOCa OWIIeTa H
JIOTIOJIHUTEJIHLHBIC BOIIPOCHI
9K3aMeHaTopa.

OrueHka
«Heyoosnemeop
umenvhoy (2)

3. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIX UHBIE MATEPUAJIBI,

HEOBXOJUMBIE JIJIsSI OHEHKHA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)

OIIBITA JEATEJABHOCTHU, XAPAKTEPU3YIOIIHUX 3TAIIbI ®OPMUPOBAHMUSI
KOMIIETEHIIUUA B ITPOLECCE OCBOEHUSA OBPA30BATEJIBHOU
ITPOI'PAMMBI

OueHoYHBIE CPeCTBA AJIs1 IPOBEACHUS TEKYIIero KOHTPOJIs
Texkymuil KOHTpOJIb OCYHIECTBIISIETCSI MPENOAABATENIEM AMCIUIUIMHBI NP MPOBEACHUN
3aHATUH B (popMe TeCTOBBIX 3aJJaHU/, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUH.
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OIIK-1. Cnnoco0eH pemiaTh THIOBbIE 321a4U PO eCcCHOHAIBHON 1eATeJIbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MAaTeMATHYEeCKHUX M €CTECTBEHHBbIX HAYK ¢ NpPHUMeHEHUeM
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHM.

OIIK-1. 2. Cnioco6eH NPUMEHSATH 3HAHUS €CTECTBEHHO-HAYYHBIX AU CHMUILINH JJIs pelleHus
3aJ1a4 B NPo(eCcCUOHAIBHOM JAeSITeJIbHOCTH.

IlepBblii 3Tan (IOPOroBOM ypOBEeHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTD MOKA3aTeJIA KOMIIETEHIHMU
«3HaTh»: 3HATH. OCHOBHbIE 3AKOHbI MATEMATHYECKHUX M €CTECTBEHHbIX HAYK JJIfl peleHus
3aa4 B IPo(eCCHOHAIBbHOI eI TeJIbHOCTH.

TecToBble 321aHUS 32AKPBITOTI0 TUIA
1. IlepBuYHBIi KpaxMaJi 00pa3yeTcss B OpraHesiax ... (BbIoepuTe OMH BapHaHT OTBETA)
a) aMUJIOIIIacTax
0) xJjoporuracTax
B) JIEMKOIIIaCTax
T') XpOMOILIACTBI

2. CTpPYKTYypbl, CBS3bIBAIOIINE HUTOILIA3MY KJIETOK B €IHMHYIO CHUCTEMY ... (BbiOepuTe OIUH
BapHaHT OTBETA)

a) KJIETOUHBIE CTEHKH

0) xomruiekc ['onbmxu

B) TJIa3MOJIECMBbI

r) MeMOpaHa

3. OcHOBHBIE QYHKIIHM BAKYOJI€ ... (BbIOEpUTE OJJMH BAPUAHT OTBETA)

a) SBISIOTCSA MECTOM CHHTE3a 3allaCHBIX IUTATENbHBIX BEIIECTB, MPUHUMAIOT Yy4yacTHE B
(bOpMHUPOBAHUH KIETOYHOW CTEHKHU

0) SIBISIOTCSI MECTOM XpaHEHUS 3alacHbIX MUTATENbHBIX BEIIECTB, OMPEACTSIOT OCMOTUYECKUE
CBOICTBA KJIETKH

B) COJIEpKaT KUPOPACTBOPUMBIEC TUTMEHTHI, YYaCTBYIOT B MOTJIOLIEHUH cBeTa A (POTOCHHTE3a
T) SIBJISIIOTCS MECTOM XPaHEHUS HACJIeICTBEHHOM HH(pOpMaIH

4. 3acyxa HAHOCHT HauOOJIbIINI BPe/l POCTY U Pa3BUTHIO pacTeHuil (BRIOEpUTE OUH
BapHUaHT OTBETA) ...

a) B IEpHO/]] BEreTaTUBHOT'O pOCTa

0) B mepuoj; popMHUPOBaHUS T€HEPATUBHBIX OPTaHOB

B) B IIEPHO/I TUTOOHOIICHUS

r) B a3y crapeHus

5. UcX0AHBIM MPOAYKTOM AJIsl CHHTE3a KPaxMaJia CJIYKHT...
a) ageHo3uHaAndocdar riaroKo3a

0) anenosuaTpUdOchar riarokosa

B) TJIIOKO3a

r) ppyxTosa

S EI I
o oo |w o
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6. YecTaHOBUTE COOTBETCTBHE MEKAY I'PYINIOI pacTeHUil 1 MUHUMAJIbHBIM HE00X0AMMbIM
JJISl 5KM3HH COAEPKAHNEM BO/bI

a) rurpouTHI 1-25-27%
0) Me30puUTHI 2 - 45-60%
B) KCEpODUTHI 3 -65-70%
T') TUAPOPUTHI 4 - 75-90%
Kirroun

a 4

0 2

B 1

r 3

Bropoii 3Ttanm (MpOABHMHYTBHIH YPOBeHb) — IOKa3biBaeT C(HOPMHPOBAHHOCTH

MmoxKasarejsd KOMIETCHIUU «YMETb»: NPUMCHATDHL OCHOBHBIC 3AKOHBI MATCMATHYECCKHUX H
€CTCCTBEHHBIX HAYK JJISI peHICHUS 3alaY B npmbeccnonanbﬂoﬁ JACATCJIBbHOCTH.

™=

>

Knroun

3amaHusi 3aKPBHITOro THNA (BOMPOCHI /ISl ONPOCa):
bronoruueckoe 3Ha4eHUE TPAHCIIUPALIUH.
Kakwue npoueccbl mpoucxXoaT Ha 3Tanax dHepreTu4eckoro ooMeHa?
B nucThsax pacTeHU MHTEHCUBHO IpOTEKaeT npoiecc porocunresa. [Ipoucxoaut nu on
B 3peJIbIX U He3penbIX 1oaax? OTBeT MosiCHUTe?
buonornyeckas posib OKOs y PACTEHUIA.
JIBr>xeHus pacTeHuil, OOBSICHUTD 1TaHHOE TIOHSTHE.

Obecrieyenrie pabOTHl BEPXHEr0 KOHIEBOTO JBUTATeNss TOKAa BOJBI, Onarojaps
KOTOPOMY MPOUCXOAUT MOCTYIJICHUE B PACTEHUE NMUTATEIbHBIX BEIIECTB; MOJACPKaHNUE
U pEryJlupoBaHHE HACHIIIEHHOCTH KJIETOK BOJOHM, co3/laBas TakuM oOpa3oMm
ONTUMAJIbHBIC YCIOBUS JUISI TPOIECCOB JKU3HEACATEILHOCTH, TEPMOPETYJISIIUS
pacTeHus.

B mpouecce rmkonau3a TIIIOKO3a pPACLICIUIIETCA A0 2 MOJEKYJ MHUPOBUHOTPAIHOM
KUCIOTBI M cuHTe3upyerca 2 Mosekyiasl AT®. Ha kuciopoaHom srame
MUPOBUHOTPAHAS KUCTOTA (MUPYBAT) pACIIEIIAECTCS 0 YTIAEKHUCIOro Tra3a W BOJBI U
cuntezupyercs 36 Mmonexkyn ATO.

@DOTOCHHTE3 MPOUCXOAUT B HE3PENIBIX II0JaX (MOKA OHU 3€JIeHbIE), TaK KaK B HHUX
uMeroTcs  xjopomnactel.  [lo Mepe co3peBaHMs XJIOpOIUIACTHI MPEBpAILAOTCA B
XpOMOIIJIACTBI, B KOTOPBIX HE IPOUCXOJIUT (POTOCUHTES.

[Toko# pacTeHnii — 3TO MEPHOJ, KOI/Ad PACTEHMS] CHUXKAIOT CBOK aKTHMBHOCTh POCTa H
pa3BuTusA. Bo BpeMs IOKOS pacTeHUs MOTYT INPUOCTAHOBUTH IIPOLIECCHI I[BETEHUS,
pocTa HOBBIX JIUCTHEB M KOpPHEH. DTO €CTECTBEHHBIN (PU3MOJOTMYECcKHil Mpoliece,
KOTOPBII MOMOTaeT PacTeHUSM BBDKUTH B YCJIOBHSX HEOJArOMpUSATHON MOTOJbI WIIH
OrPaHUYECHHBIX PECYPCOB.

ITon TepMuHOM ABMKEHHE pacTeHHMU (puTonMHAMUKA) OOBEAMHSIOT Pa3HOPOIHBIE IO
MEeXaHM3MaM U 3HAYMMOCTH SIBJIEHUS: JBI)KEHHE LIMTOIUIa3Mbl U OPTaHOUIOB KJIETKH,
MIEPEIBUKEHUE C MTIOMOIIBIO )KTYTHUKOB (MOHA/bI, XJIOPOKOKKOBBIE), POCT PACTSKEHUEM,
U3MEHEHUE TIOJIOKEHHSI MPOPACTAIOUIMX CEMSH, KPYroBble HYTallUH, TPOMU3MBI,
POCTOBBIE U TYPrOpHbIE HacTUU U T. I1

Tpernii 3Tan (BbICOKHI YpPOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIs

KOMIICTCHIIUN «BJAAECTb»: HaBbIKaMH HCIOJIb30BaHUA OCHOBHBIX 3aKOHOB
MaATEeMAaTHIECKUX M €CTCECTBCHHBLIX HaAYK /IJid PpElICcHUdA 3ala4 B HpO(l)eCCHOHaJILHOﬁ
ACATCJIbHOCTH.
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IIpakTHyecKue 3a1aHus:
1. Krnerka HaxoauTCst B COCTOSHUM MOJIHOTO HAChIIEeHUs BogoH. OCMOTHYECKOE JaBlIeHHE
BHyTpH Hee cocrtaBisier 0,8 MIla. Uemy paBHa cocymias cujia U TYpropHoe JaBJIEHUE STOM
KJIETKHU?
2. B xonme ¢orocunTeza mpomzonuio obOpazoBaHue 6 MOJb TIHOKO3bL. CKOJBKO MOJIb
KHCJIOpOJ1a IPU 3TOM BbLIETHIOCH? CKOIBKO MOJIb BOJIBI HCIIOJIB30BATIOCH HA 3TOT mpoiecc?
3. st co3panust 20 Mouib rt0K03bl oTpedyercst 120 moseit yraekucnoro raza. CKoiabKo
MOJIEH BOJIbI OYIET UCTIOJIB30BaHO?
4. U3sBecTHO, 4T0 50 M? 3€J1€HOTO Jieca MOIJIONIAET 3a 1 4 CTOJNBKO K€ YIJIEKHCIOro rasa,
CKOJIBKO €ro BbIAEJSET MpU JbIXaHUH 3a 1 4 onuH yenoBek, T. €. 40 r. CKONbKO YIJIEKHCIOTO
ra3a norjomaet 1 ra 3eneHoro jeca 3a 1 4? CKoJIBKO Y€IOBEK BBIIBIXAIOT 3TOT YIJIEKUCIIBIN ra3
3a TOT e 4yac?
S. JlepeBo ¢ MioLaablo JIMCTOBOM NoBepxHOCTU 12 M2 ucnapuio 3a 2 u 3 Kr Bojabl. Uemy
paBHA MHTEHCHUBHOCTH TPaHCIHpPALIUU?

Kiroun

1. Ocmotuueckoe nasnenue m = 0,8 Mlla, a kjeTka MOMHOCTHIO HACHIINIEHA, TO €CTh €
cocymas cuna S = 0. Mbl IOMHUM, YTO COCYIasi CHJIa — 3TO CUJjia, C KOTOPOH KJeTKa
BCAChIBa€T BOAY, TO €CTh 3TO PA3HOCTh OCMOTHYECKOTO U TYPrOPHOTO JABJICHH: S=m—
P. Tockomnbky S = 0, monmyuaem Beipakenue 0 =« - P, cnegoBarensio =P, u P = 0,8
MIIa.

2. Cymmaproe ypaBHeHHE (pOTOCHHTE3a
6CO2 + 6H20 = CeH1206 + 602 — E (E - 3aTpaucHHas 3HEPIHs).
Eciu 06pa3oBaiocs 6 MOJIb TIFOKO3BI, TO 3aTPAYCHO BOJIBI B 6 pa3 GosbIie - 36 MOJIb.
Cronbko xe BpLienauioch Oz.

3. s cozmanust 20 MOJIeH TIII0KO36I B X0/ oToCHHTe3a OyaeT uemoib3oBano 60 Mosei
BOJIBI.

4. B oxnom rekxrape 10.000. xB. metpoB. HUtak, ecnu 50 kB. MeTpoB noriomatot 40 rpamm,
to 10000 xB. MeTpoB noryomaroT 40x200=8000 (tax xak 10000 B 200 pa3 6onbme 50-
TH) 8 KI' YIJICKHCIIOro ra3a. DTO KOJMYECTBO B TEYCHHUE Yaca CMOTyT BbiAbIXaTh 200
YEeJIOBEK.

S. WHTeHcuBHOCTD TpaHcnupauu 125 rp ¢ KBapaTHOro MeTpa B yac..

OueHo4HbIe cpeacTBa 1S MPOBEJICHUS NPOMEKYTOYHOH ATTeCTAIUHN
[IpomMexyTouHas aTTecTalys MPOBOJUTCS B pOpMeE 3a4eTa U YCTHOTO 3K3aMeHa.

Bonpocsl 1151 3k3aMeHa
benku u ux GyHKIMU B KIETKE.

DepMEeHTBI PACTUTENILHOMN KIIETKHU.

HyxnenHoBbIe KUCTOTHI U UX (PYHKITUH.

YrneBobl ¥ TUIUIBI PACTUTEIBHON KIIETKH.

Bona kak KOMIIOHEHT pacTUTEIBLHON KIETKH

OcMoc 1 ero nokaszarenu. PacTurenbHas KJIETKa KaK OCMOTHYECKAs CHCTEMA.
buonornueckoe 3HavYeHHE TpPaHCIHPAIUUA. 3aBHCHMOCTH TPAaHCIHpAIUA OT (DAaKTOpOB
cpensl.

30JIbHBIE DJIEMEHTHI, MX YCBOsieMble (OpMBbI U (DYHKIIMH B PACTCHHH.

A3oTHOe muTanue pacteHuid. [IpuunHa HaKoTIeHUs! N30BITOYHBIX KOIMYECTB HUTPATOB B
PACTEHUSX U MIYTH UX CHUKEHUS B C/X TIPOTYKITUH.

10. MexaHU3MBI TTOTJIOMIEHUS] MHHEPAIBHBIX BEIIECTB KOPHEBOM CHCTEMOM pacTeHHIA.

Noabkowh =

©

11. duznonornveckue OCHOBBI TPUMEHEHUS YA00PECHHMIA.
12. JIuct xak opras OTOCHHTE3A.
13. CtpykTypHasi OpraHA3aIus XJI0POILIACTOB.
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15.
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20.
21.
22.

23.
24.

25.
26.
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28.
29.

30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

42.

43.

44,

45.

46.

[TurMeHThI XJI0POIIacTOB.

@OyHKIMOHATbHBIE KOMIUIEKCHI TUTMEHTOB.

[IpeoOpazoBanue sHEpru B HOTOCHHTE3E (CBETOBOM MPOIIECC).

[IpeBpamenue BemecTB Npu GOTOCHHTE3E (TEMHOBOU IPOIIECC).

DOTOCUHTE3 U ypOXKAH.

depMeHTHAs CUCTEMA JbIXaHUsI.

[TyTu oKHCIeHHS IBIXATEIBLHOTO CyOCTpaTa U UX MEXaHU3M.

Jpixanue 3a c4€T KUPOB U OCIKOB.

3aBUCUMOCTh JbIXaHus OoT (GakTopoB cpenbl (koHueHtpauus COz u Oz , TeMieparypsl,
BOJHOIO peXuMa, MHUHEpalbHbIX BeulecTB, PAB, uHOHM3MpYIOUMX U3Iy4YEHU,
MEXaHUYECKUX MOBPEKIECHUIN, HIHTEHCUBHOCTD JIbIXaHUs B OHTOTEHE3E).

PerynupoBanue npIxaHus XpaHUMBIX C/X TPOIYKTOB.

OOMeH yrieBOJIOB U KUPOB (CHHTE3, pacmajl M B3aHMHbIE NPEBPAILEHUS YIJIEBOIOB;

CHUHTE3 U pacrai >KUpOoB).

OOMeH aMUHOKHCIIOT U OETIKOB.

BemecTBa BTOpUYHOTO TTPOUCXOXKICHUS (BUTAMUHBI, OPTAHUYECKUE KUCIOTHI, d(PUPHBIE
MacJa, alKaJIOUIbl, TIIMKO3U/IbI, TyOUJIbHBIE BEIIECTBA).

CuHTe3 U CreKTp OMOJIOTUYECKOTO JIEHCTBUSL (PUTOTOPMOHOB.

JIBU>KEeHUS pacTEHUM.
Temmieparypa kaxk GaKTop peryJupyIomnid POCT U pa3BUTHE PACTEHUI.

CBer Kak (akTop PeryUpYIOMUi pPOCT U PA3BUTHE PACTCHHH.

Hakomnienne u npeBpallleHME BEIIECTB B 3€PHOBKE B IIPOLIECCE €€ CO3pPEBaHUS.
3aKOHOMEPHOCTH U3MEHEHHI KaueCTBa 3epHa 3JIaKOBBIX KYJIBTYP.

[IpeBpartieHre BEECTB MPU CO3PEBAHUU CEMSH MACIUYHBIX KYJIBTYP.

3aKOHOMEPHOCTH U3MEHEHHSI KaueCTBa CEMSIH MACIUYHBIX KYJIbTYP.

Co3zpeBanue COYHBIX IUI0I0B. 3AKOHOMEPHOCTU U3MEHEHUS Ka4yeCTBA COYHBIX IIJIOJI0B.
Poct u co3peBaHue KIyOHEIUIOZOB M KOPHEMJIOJOB. 3aKOHOMEPHOCTH HW3MEHEHMS
KayecTBa KOpHe- U KITyOHEIJI0J0B B 3aBUCUMOCTHU OT YCJIOBUH BBIpAIllUBAHMUS.

Buas! mokos y pacTeHuUi.

OU3NOIOTUYECKUE OCHOBBI ITOKOSI CETTbCKOX03MCTBEHHBIX KYJbTYD.

CniocoObl 3allIUThl Y paCTUTENIbHBIX OPraHU3MOB OT TEMIIEPATYPHBIX MTOBPEXKICHUH.
KapoycToH4MBOCTb U 3aCyX0YCTOMYNBOCTh PACTEHUM.

X0JI0710- U MOPO30YCTOMYUBOCTh PACTEHUH.

Berancnuts ocmotrueckoe nasienue 0,2 M pactBopa KCl npu t = 7°C, uzoroHuueckuit
Kod(UIIMEHT TaHHOTO pacTBopa paseH 1,8.

Cocymast cuna kietku (S) 0,5 MIla. Uemy paBHo Typroproe nasnenue (7) 3TOH KIETKH,
€CJIM OCMOTHYECKOE JaBJICHHE 3TOo# KiueTku 1,2 Mlla?

Uemy paBHO ocmoTryeckoe nasieHue 0,1 M pactBopa riroko3bl mpu temmeparype 20°C?
KneTtka HaxoauTcs B COCTOSSHUU MOJHOIO HACBIIIEHUS BOJOM. OcMOTHYECKOE JTaBICHHE
kietouHoro coka 0,8 MIla. YeMy paBHBI coCyliasi CHila U TYPrOpPHOE JIaBJIEHUE JTOU
KJIETKHU?

KrneTka HaxoauTcs B COCTOSHUM TIOJHOTO 3aBs/IaHUsl (HAYMHAIOIIETOCS TUIa3MOJN3a).
YeMy paBHBI OCMOTHMYECKOE JABJICHHME KJIETOUYHOIO COKa M TYpPrOpHOE JaBJIEHHUE 3TOMN
KJIETKH, €CIIM U3BECTHO, YTO COCYIIAsl cuia KieTku paBHa 0,5 Mna.

[ToGer, B3BeMIEHHBIN cpa3y Mmocie cpe3anus, umen maccy 10,26 2, a uepe3 3 mun — 10,17
2. Ilmomamp nucteeB moOera paBHa 240 cM2. Onpenenutb WHTEHCHUBHOCTD
TpaHCIIHPALUH.
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48.

49.

50.

51.

52.

53.

54.

55.

56

57.

58.

59.

60.

3a BEreTalMoOHHBIA MEPHUOJI PACTEHUs HAKOMWIM 2,1 xe OpraHuyYecKoro BElIecTBa U
ucnapuiu 525 ke Boasl. OnpenenuTb NpoyKTHBHOCTh TPAHCIIMPAIIHH.

UeMy paBeH TpaHCIUPAUMOHHBIA  KOI((UIMEHT JepeBa, HUCHApUBIIETO  3a
BEreTallMOHHBIN MepHOo 2 7 BOJbI U HAKOMHMBIIETO 32 3TO BpeMs 10 k2 cyXoro BeuiecTsa.
Macca BbICeueK JHMCThEB 70 HachilleHus Obuta paBHa 0,90 2 (M1), a mocie ABYyX4acOBOTO
npeObIBaHUS B BOJAE 0 IOJHOTO HACBHINICHHWS OHA yBenudmwiach mo 1,12 2 (my).
Onpenenuts BETUYUHY BOJHOTO AeduiinTa KJIETOK JTUCTa, BEIPa3UB e€ B Y%.

Onpenenuth CcymMMapHOe BOAONOTpeOsieHne (m cyw.) SOJIOHEBOro caja IpHU
3alTaHHPOBAaHHOM ypoxkae 125 y/2a n kospdunuente Bogomnorpediaenns (Ksoq) 450.

[Tpu yuete GoTocHHTE3a METOIOM MPOCACHIBAHUS ObUIM MOTYYEHBI CIEAYIOIINE JaHHBIE:
IIOMIAb JTHCThEB 3,12 owm?, MPOJIOJKUTENBHOCTh AKCMO3UluU 20 MUHYT, KOJIMYECTBO
pactBopa Oaputa B nornorutene 50 mz. Ha THTpoBaHue n3pacxonoBaHO: KOHTPOIb (6e3
pactenust — 36 Mz CONAHOM KHUCIOTHI, OnBIT — 49 ). KoHIeHTpanust KUCIOTHl TaKoBa,
yro 1 mn skBuBaneHteH 0,3 me CO>. BuUMCINTD MHTEHCHMBHOCTH (DOTOCHHTE3a I10
MPUBEICHHBIM JJAaHHBIM.

Cyxast Macca pacTeHus KyKypy3bl B Hayalle y4eTHOTO Mepuojia cocTapisia 9,2 2, umes
wiomans Juctbes 140 ey, Cnycra 10 gneit cyxas macca yBenuuuiach 1o 12,6 2, a
pacTeHHs MMeNH yKe TIomab IucThes 206 cy?. OnpenenuTh YUCTYI0 TPOAYKTHBHOCT
(oTocuHTe3a, BHIPA3HB €€ B 2/M°CYmKU.

Paccuurary BenmuuumHy Qorocuntrernyeckoro mnoreHnuana (PII) mnoceBa o03uMoii
NIICHUIIBI TPU  TUIOIIATU  (UTYpPBI, 3aKIIOYCHHOW MEXIy KpHBOW M JIEKaTHBIMH
oTpe3kamu, paBHOil 28 cm®. MacmTab koopauHat npussATh paBHbiM 10 000 w2 mo ocm
opauHat u 10 qHel mo ocu abeiucc.

3a mepuoJ BereTaluu KyKypys3bl, BhIpallliBaeMol Ha 3epHO, Ha | ea moceBa MOCTymaeT
83,8 10° M/Ioic conHeunoii sHepruu. B opranudeckoii Macce GHONOTHYECKOTO YposkKas U3
5Toll SHepruM HakamuBaercs Jwmimb 16,7 10*M/Jxc. Onpepenuts Ko>(pOHIHEHT
nosiesnoro aeiicteust (KI1J[) doTocunTe3a moceBa KyKypys3sl, BeIpa3uB €ro B %.

KieTtka HaxoauTcst B COCTOSIHUM IIOJIHOTO HACBIIMEHUS BOIOH. OCMOTHYECKOE IaBJIEHUE
BHyTpH Hee coctaBiseT 0,8 MIla. YUemy paBHa cocymias cujia ¥ TYpropHO€ J1aBJIEHUE
3TOU KIIETKU?

. PacTenue ¢ nucToBoit moBepxHoCTHIO 2,3 aM% ucnapuio 3a 1,5 u 3 r Boasl. Uemy paBHa

MHTEHCUBHOCTb TpaHCIUpaUnu?

[IpoayKTMBHOCTH TpaHCHUpanuu paBHa 4 r/nv°. OmpenenuTe TpaHCIHPAIHOHHBIH
KO3 (UIIUEHT.

PacTenune nocaguim B OYBY, OCMOTHYECKOE JABICHHUE MOYBEHHOIO PacTBOpa KOTOPOH
0,3 MIla. Bo BpeMs mocagku OCMOTHYECKOE [IaBJICHUE KJIETOYHOIO COKa KOPHEBBIX
BoslockoB coctaBisuio 1 Mlla, a typropnoe nasnenue 0,8 Mlla. Moxer nu naHHOe
pacTteHue KHUTh Ha 3Toi mouBe? OTBET 000OCHYIITE.

Paccunraiite mokasarenp MHTEHCUBHOCTH TPAaHCIUPALMU JIEPEBA, €CIU HU3BECTHO, YTO
ero obmas TIomab TOBEPXHOCTH JIHCThEB COCTaBAeT 12 M2, 1 3a 2 4 OHO MCHApHUIIO 3
KT BOJIBI.

CKOJIBKO BOJBI HCIIAPSIET PACTEHUE 3a S MMH, €CJIM MHTEHCUBHOCTh TPAaHCIIUPALIMU PABHA
120 r/(M? 4), a oIk TUCTheB — 240 cMm2?

4. METOAUYECKHUE MATEPHUAJIBI, OITPEAEJAIOIIUE ITPOLHELY PbI
OIIEHUBAHUA 3HAHWI, YMEHUIA, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTH
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Texyuuii KOHTPOJIb

TectupoBanue AJ1 NPOBEACHUS TEKYILIETO KOHTPOJIS IMPOBOAUTCS ¢ TOMOIIbI0 CHUCTEMBI
JUCTAHIIMOHHOIO O0YYEHHUsl WJIM KOMIIBIOTEPHOU IpOrpaMMmsl «Ixzamenamopy (fizio) Hanucana
Ha s3pike GWBASIC. B Hameld mporpaMMe NHpu 4YMCIIE€ TECTOBBIX 3aJaHUi, paBHOM 12,
YCTAHOBJICHO BpeMs JJIsl IPUHATHS CTyJeHTOM perieHus B 30 ceKyH] (10 KaXJOMY 3aJlaHHIO).
Kaxnplii BapuaHT TECTOBBIX 3aaHWN BKIO4aeT 12 BompocoB. KoimuecTBO BO3MOXKHBIX
BapuaHTOB OTBETOB — 4 win 5. CTyJeHTy HeoOXOIuMO BbIOpaTh OJUH NPABUWIBHBIM OTBET..
[Ikana nepeBoga: 12-11 mpaBUIBHBIX OTBETOB — OIEHKAa «OTIHMYHO» (5), 10-9 mpaBHIBHBIX
OTBETOB — OIIEHKAa «XOopouio» (4), 8-7 mpaBUIIbHBIX OTBETOB — OLIEHKA «YyIOBJIETBOPUTEIHLHO
(3), 1-6 npaBUIBHBIX OTBETOB — OIICHKA «HE YIOBJICTBOPUTEILHOY (2).

Omnpoc Kak CpeacTBO TEKYIIEro KOHTPOJIS NMPOBOAUTCS B (pOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEeYaeT Ha IOCTABJIEHHBIM BOIPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTHyeckue 3aaHusl Kak CpeACTBO TEKYLIEr0 KOHTPOJIS MPOBOJAATCS B MUCbMEHHOMN
¢dopme. CTyIeHTY BbLAAETCS 3aaHue U npenocTasisgercs 10 MUHYT 11 TOATOTOBKU K OTBETY.

IIpome:xxyTOoOyHast aTTecTALUA
DK3aMeH MPOBOJIUTCS B YCTHOU (hopme. M3 3K3aMEHALMOHHBIX BONPOCOB COCTABISAETCS
20 sK3aMeHaMOHHBIX OnieToB. Kaxmplil OMIeT COCTOUT U3 JBYX BOIIPOCOB U 3aaa4yn. Komriekr
9K3aMEHAIIMOHHBIX OMJICTOB MPEACTaBIECH B y4eOHO-METOAMUECKOM KOMILIEKCE TUCIUILIIMHBI.
Ha noaroroBky k oTBeTy CTyAeHTY npeaocTanisiercs 20 MUHYT.
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