MHHHCTEPCTBO CEJABCKOT'O XO3SHCTBA POCCHHCKOH ®EJIEPALIHH

e nepansHoe rocyaapeTBeHHOe HHJUKETHOE 00pazoBaTe/ibloe
VYPEA ICHHE BBICLIETO 00Pa30BaHHs
«bpsasckuii rocylapeTBennnii arpapHbii VHHBEPCHTET

0 .~y
B VTBEPKJIAIO
S Fop o yuchnoi padore u

, A B. KyGeuuknua

%% ’
D ity ¥ sop e
-tmw\:‘d‘ o
R AP A AT
Q)b L o

@u3noa0rusA 0 OHOXHMHS PacTeHni

padotas nporpaMsa JHCHHIIHHb]

3akpenuiena 3a Kadeapoit arpoHOMHM, CEICKIMH H CeMEHOBOJICTBA
Hanparienve nojarorosku 35.03.04 Arpononmus

[Tpoaune Gurocanmrapibii 1 ceMeHHOI KOHTPOIb

Ksanugmxatus baxananp
(Dop.\ia 06}"!6""“ O'iHas, 3a04Has
Obim@as Py 10eMKoCcTh 3z

Hacos 1o yuchbuomy naany 108

bpsinckas ob1acTs,
2023



[Iporpammy cocraBmii(u):

K. C-X. HayK, JoueHtT Muiexuna H.B.

Peuenszent(n):

i

e

1. C-X. HayK, aoueHT Jpsuenko B.B.

Pabouas mporpamma quctuIuinHbl «DU3HOIOTUS 1 OMOXUMHES PacTeHU» pa3paboTaHa B COOTBET-
ctBuu ¢ ®I'OC BO — GakanaBpuar mno HamparieHuto moarotoBku 35.03.04 Arponomusi, yTBep-
JKIECHHBIM TIpUKa3oM MuHucTepcTBa 00pa3oBaHusi u Hayku Poccuiickoit denepanuu ot 26 U0
2017 r. Ne 699.

COCTaBJieHa Ha OCHOBaHUHU yueOHBIX miianoB 2023 roma Habopa

HanpasyieHue noarotosku 35.03.04 ArpoHomust

npopuns GurocaHUTapHBIA U CEMEHHON KOHTPOJIb

YTBEPKIEHHOT0 YU€HbIM coBeTOM Y HuBepcurera oT 18 mas 2023 r. mporokon Ne 10

Pabouas mporpamma onobpeHa Ha 3acegaHuu Kadeapbl arpOHOMHHM, CENEKIIMU U CEMEHOBOJICTBA

npotokost Ne 9 ot 18 mast 2023 .
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1. EJIX OCBOEHUA JUCHUITJINHBI

CdhopMmupoBaTh 3HaHUS O CYIIHOCTU (PU3UOJOTMUYECKUX IPOLIECCOB B PACTEHHSIX Ha BCEX
CTPYKTYPHBIX YPOBHSX MX OpraHU3allid, BO3MOYKHOCTU YIPABIEHUS MX XOJIOM B IPOCTPAHCTBE U
BO BPEMEHH, /1aTh MPEICTABICHHUS 00 HCIOIb3yeMbIX B (DU3MONIOTHN PACTEHHH 3KCIIEPHUMEHTANIb-
HBIX METO/IaX MCCIIEOBaHUs, 1aTh HaBbIKM B MCIOJIb30BAaHUU IOJYYEHHBIX 3HAHUM B pazpaboTke
TEXHOJIOTUYECKUX MPUEMOB XPAaHEHUS U NepepabOTKU PacTEHHUEBOAUECKOW MPOAYKLUH, JUArHO-
CTHKE (PU3MOJIOTHYECKOTO COCTOSIHUS PACTEHUI U MOCEBOB, IPOTHO3UPOBAHUIO JCHCTBHS HeOxaro-

NPUATHBIX (DAKTOPOB cpelibl HAa YPO)KaHHOCTh CETBCKOXO03SIICTBEHHBIX KYIIBTYP.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII
Baok OITOII BO: 51.0.18

2.1. TpeOoBaHus K NpeIBapUTEJbLHON NOATOTOBKE 00y4aKOIIerocs:

Jlis OCBOEHMSI IUCLUILIMHBI 00yYaroluecs: MCIOJIb3YIOT 3HaHHsI, YMEHUs, HaBbIKU, CHOpPMU-
pPOBaHHbBIE B XOJI€ U3YUYEHUS CIEAYIOIINX AUCHUILINH  MIKOJIbHBIN Kypc OMOJI0ruM, 60TaHUKH, Opra-
HUYECKOM M HEOPraHUYECKON XUMHUH

2.2 INCUMIINHBI M MPAKTUHKH, 115 KOTOPbIX 0CBOEHHME TaHHOM THCHMIIMHBI (MOTYJI5)
Heo0X0IMMO KaK NpeJilecTByollee:
JucuuruinHa «PU3u0I0rust 1 OMOXUMMSL paCTEHUI» SIBIIETCS HEOOXOIUMOM, Kak Ipej-

HIECTBYIOIIAS JJI TUCUUIUTMH: 3emuienenue, Arpoxumusi, PactenueBoactro, OBOIIEBOICTBO

3.IEPEYEHDb IINIAHUPYEMBIX PE3YJIbTATOB OGYUYEHUSI
MO JMCUMUIIJIMHE (MOAYJIF0), COOTHECEHHBIX C UTHIUKATOPAMM JOCTH-
’KEHUSI KOMIIETEHIUIA

B pe3ynbrare uzydeHus TUCHUIUIMHBI O0yYaroIHiics JOKEH YCBOUTh TPYIOBbIE (DYHKIIUU B COOT-
BETCTBUU C MPO(ecCHOHANBHBIM CTaHIAPTOM «ATPOHOM», YTBEPKIEHHBIM MpPUKa30M MuHHUCTEP-
CTBa Tpy/la U cormanbHoM 3anmuThl Poccuiickoit deneparuu ot 20 centsopst 2021 r. Ne 644H (3ape-
rucTpupoBan MunHCTepcTBOM rocTuimu Poccuiickoit deneparun 20 oxtsiops 2021 r., peructpa-
IHOHHBIN Ne 65482).

O6o6mienHas TpyaoBast GyHkust — Opranusanus Mpou3BOJICTBA TPOAYKIIMH PACTCHUEBOICTBA (KO
—B/01.6).

TpynoBas pyHKIMSA:

Pa3paboTka cucTeMbl MEPONPUSTHIA MO MOBBIMICHUIO Y()()EKTUBHOCTH MPOU3BOJICTBA MPOTYKIIHH
PacCTEeHUEBOJICTBA;

Opl" aQHU3alUs UCTILITAHUN CEJICKIIMOHHBIX JOCTHUKECHUI.



TpynoBbie NelCTBUA:

CriocobeH opraHu3oBaTh peaan3alMi0 TEXHOJIOTUH YIy4YIIeHUs! U PallMOHAIBHOTO MCIOIb30BAHUS

IIPUPOJHBIX KOPMOBBIX YTOIUH.

OcBoenne JAUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CICOYIOIIUX KOMHGTGHHHﬁ:

KomMneren-
us
(kog u
HanuM€EHOBa-
HHE)

NHaukaTopbl KOM-
neTeHInii
(xom 1 HauMeHOBa-
HHE)

PesynbTatel 00yyeHus

OO61menpodeccHoHaANbHBIC KOMIICTCHIIUN

OIIK-1. Crmo-
coOCH pemaTh
TUTIOBBIE  3a-
nmaun mpodec-
CHOHAJIBbHOU
JIeSTeIbHOCTH
Ha OCHOBE
3HaHUI oc-
HOBHBIX 3aKO-
HOB Marema-
TUYECKHUX,
€CTECTBEHHO-
Hay4HBIX |
obmienpodec-
CHOHAJTbHBIX
TUCIATUTAH  C
MPUMEHEHUEM
nH(pOpMAaIu-
OHHO-
KOMMYHHUKa-
ITUOHHBIX
TEXHOJIOTUM

OIIK-1.1. HUA-1 He-
MOHCTPUpPYET 3HaHHE
OCHOBHBIX  3aKOHOB
MaTeMaTHYCCKHUX,
€CTECTBEHOHAYYHBIX U
obmmenpodeccrnoHab-
HBIX AUCHMUIIIIMH, HC-
00XOMUMBIX JUIT pe-
IICHHS] TUITOBBIX 3a7a4
B 00JIACTH arpOHOMUH
OIlK-1.2. UA-2 Hc-
HOJB3yeT 3HAHUSA OC-
HOBHBIX 33aKOHOB Ma-
TEMATUYECKUX U €CTC-
CTBEHHBIX HayK IS
pelieHus  CTaHgapT-
HBIX 3aJa4 B arpoHO-
MHU

3HaTh: OCHOBHI (PM3WOJOTHH M OMOXWUMHH PACTEHHI; OMOXMMHIeE-
CKHH COCTaB PAacTEHUH, MPUPOLy W (PyHKIMH OCHOBHBIX BEIIECCTB B
PacTHTENIFHOM OpPTaHM3Me; IPOIECCH], CBSI3aHHBIE C BOJHBIM OOMe-
HOM, (DOTOCHHTE30M, ABIXaHHEM, OOMEHOM H TPAHCIOPTOM OpTraHHde-
CKHUX BELIECTB; OCHOBBI MHHEPAJIbHOI'O MHTAHUS; (PaKTOPHI, BIHSIO-
Iye Ha POCT U pa3BUTHE PACTEHHH; MPHCIOCOOIIEMOCTh M YCTOWTH-
BOCTb, OMOXMMHYECKHE OCHOBBI (JOPMHUpPOBaHHS KauecTBa yporKas
CEIIbCKOXO03SIMCTBEHHBIX KYJIbTYp AJId pCIICHUA THUIIOBBIX 3ada4 MIpo-
(eccuoHaNbHOW EATEIBHOCTH Ha OCHOBE 3HAaHMH OCHOBHBIX 3aKO-
HOB MaTeéMaTU4YC€CKUX U €CTCCTBCHHBLIX HAayK C NPHUMCHCHUEM HH-
(hopMaIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJOTHIA

YMeThb: peniath TUIOBbIE 33a41 NPo(ecCHOHABHOI NeaTebHOCTH,
OIIPEAEIATh NPUPOAY M OHOXMMHUYECKHH COCTaB PAaCTEHWH, OLCHH-
BaTh UX (PU3MOIOTUYECKOE COCTOSIHUE II0 OMOJIOTMYECKUM TIpOIieCc-
caM; ONpeNeNsITh IOKa3aTeNy yIyqlIaloniue pocT, pa3BUTHE pacTe-
HUH, UX TMPHUCHIOCOOISIEMOCTh H YCTOWYNBOCTh K BO3/AEHCTBHUIO (pak-
TOPOB Cpefibl; HA OCHOBE 3HAaHWH OCHOBHBIX 3aKOHOB MaTeMaTHYe-
CKHX M €CTECTBEHHBIX HAayK C IPHUMEHEHHEM WH()OPMaINOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUH JAUArHoCTUpoOBATh HEAOCTATOK UJIN
M30BITOK 3JIEMEHTOB MUHEPAIHHOTO MUTAaHHS;, (HOpPMHpPOBATH Kaue-
CTBO YpOXasl CEJIbCKOXO3IUCTBEHHBIX KYJIbTYD

OIIK-1.3. UA-3 IIpume-
HeT  WH(OPMALMOHHO-
KOMMYHUKaINOHHbIE
TEXHOJIOTHH B PELICHUH
THITOBBIX 33/1a4 B 001acTH
ATPOHOMMH.

Baagernb: 3HaHUSIMH OCHOBHBEIX 3aKOHOB MAaTEMAaTHYECKHX M €CTe-
CTBCHHBIX HayK JUIS KOHTPOJHPOBAaHUSA XoJa (PU3UOJIOTHYCCKIX
MPOIIECCOB B PACTHTEIFHOM OpTaHW3ME, HAaBBHIKAMH OLICHKH (pr3mo-
JIOTUYECKOTO COCTOSIHUSI PACTEHUN M UX alallTAallMOHHOTO MMOTEHLIHA-
7a, onpeneneHus PakTopoB yIyUIISHUS pOCTa, Pa3BUTUSA U KadecTBa
MPOAYKIIUHN C TPUMEHEHHEM HWH(POPMAIHOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

4. PACIIPEJAEJIEHUE YACOB JUCHUIIJIMHBI ITO CEMECTPAM (o4nasi popma)

Bun 3anstuit 1 2 3 4 5 6 7 8 Hroro
VI | PIIA yII | PIIA Vil | PIJ
JTexuuu 28 28 28 28
JTabopaTopHbIe 14 14 14 14
[IpaxkTuueckue 14 14 14 14
KCP 2 2 2 2
KoucynpTammst 10 10 10 10
repest SK3aMEeHOM
[Tpuem sk3aMeHa 0,25 | 0,25 0,25 | 0,25




KontaktHas pabora
0Oyuaromuxcs
C TIpenoaBaTenem 59,25 |59,25 59,251 59,25
(aynuropHas)
Cam. pabora 14 14 14 14
KonTposb 34,75 | 34,75 34,75] 34,75
Toro 108 108 108 | 108
PACHPEJAEJEHUE YACOB JUCHHUIIJIMHBI ITO ceccusim (3aounasi popma)
Buy 3ansTuit 1 2 3 4 5 ‘ Uroro
1c 2¢ | 3uMHASA JIeTHASA 1c 2c 1c 2c lc | 2c¢

vII [Pri| v | Prijg vir | prg
Jlexiun 4 6 6
JIaGopaTopHble 4 4
[IpakTiaeckue 4 4
KCP
KoHncynpranus
repen SK3aMEeHOM
[Tpuem sk3aMeHa 1,25 | 1,25 1,25 1,25
KonraktHas pabora
0OyJaroIuXxcs
c penojaBaTeneM
(ayauropHast) 6 | 6 925](925 15,25 |15,25
Cam. pabora 30 [ 30 [ 56 56 86 86
KouTpons 6,75 | 6,75 6,75 6,75
Toro 36|36 | 72 72 108 108

CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI MOAYJIS) (ounasi popma)

Kon
3aHs
THS

HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHITUS/

Cemectp

Komme
TEHINU

Yacel

Pasznen 1. ®usnosorusi 1 OMOXUMUSI PACTUTENbHON KJIETKHU
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[Ipenmert, 3amaunt U MeCTO (PU3MOJOTHU ¥ OMOXUMHM PACTCHUN B
cucTeMe OHMOJIOTMYECKUX 3HAHHWH CpEeJM €CTECTBEHHO-HAYYHBIX H
arpOHOMUYECKUX JMCIMIUTMH. MeToJbl (U3HOJIOTUU DPACTECHHH..
®uznonorus pacTeHUi — TeOpeTHIecKasi OCHOBAa arpOHOMHHU M OHO-
texHosoruu. CoBpeMeHHble pobaeMsl pusznonoruu pacteHuit./Cp/

OIIK-1

1.2

Tema 1.1 XuMHUUECKHI COCTaB PACTUTEILHOMN KIIETKH.
Tema 1.2 OOMeEH BeIIeCTB B PACTUTEILHOM KIIETKE.
Tema 1.3. CTpyKTypa U CBOWCTBA pACTUTENBLHOM KIeTKH. /JIek/

OIIK-1

1.3

Pa6ota 1. KauecTBeHHBIN aHaIU3 OEIKOB B CEMEHAX.
Pabora 2. O6HapyxeHHe 3alacHBIX YIIEBOJOB B MPOIYKTUBHBIX
opranax pactenuii /J1ad/

OIIK-1

14

BemecTBa BTOPHYHOTO MPOUCXOXKICHUS (OPraHUYECKUE KHCIIOTHI,
a¢upHBIE Macia, TePIICHOU I, TIIMKO3H/IbI, (DEHOJILHBIC BEIIECTBA,
aJIKaJION b, BUTaMuHbl) /Cp/

OIIK-1

1.5

Pab6ora 3. Hapymienne u30mparenbHON MPOHHUIIAEMOCTH  KIIETOK
MIpH BO3ACHCTBUN TOBPEXKAIONINX BEIIECTB
PaGora 4. /IlnarHocTrka yHKIIMOHAILHOT'O COCTOSIHUSL KIIETKH, TIO/I-

BEpXKEHHOM BO3/ICHCTBHUIO TeIioBoro crpecca /J1ab/

OIIK-1




1.6

KomnokBuym: Pazpmen 1. ®usnonorus u OMOXUMHUS PACTHTEILHON
kietku /Tlp/

OIIK-1

Pasnen 2. Boaublii o00MeH

2.1

Tema 2.1 ®dusnoioruss BOI0OOMEHA KIJIETKH.
Tema 2.2 ®OU3H0IOTHS BOAOIONIOMIEHNS PACTEHUH.
Tema 2.3 Tpaucumpanus.. /JIex/

OIIK-1

2.2

Pabora 5. OnpenencHuie cocyiel CHIbI KJICTKH METPUYCCKUM Me-
tonoM. PaGora 6. OmnpezaencHue coaepkaHusi BOABI H CYXOro Be-
IIeCTBa B PACTUTENBHBIX O0BEKTaX. 3aladdl 10 BOJHOMY OOMEHY
/J1ab/

OIIK-1

2.3

Tema 2.4 DKOJOTrHYECKHE aCHEKThI BOJOOOECHICUYEHHOCTH U BOJI-
HBII OanaHc pacteHuii B arpoduroneHosax./Cp/

OIIK-1

2.4

Pabora 7. Onpenenenue BOAOYAEPKUBAIOIIEH CIIOCOOHOCTH pacTe
Huid. Pabora 8. OnpenencHue BEIMYWHBI BOJHOTO NeUIINTA B JTH
cTbsix. Pabota 9. OnpeneneHrie MHTEHCUBHOCTH TPAaHCIIUPALIMU JTH-
CTBhEB. 3aJ1a4U 110 BOJTHOMY PEXUMY pacteHwuii /J1ab/

OIIK-1

2.5

Kommoxsuym Paznen 2. Bognsrit oomen /I1p/

OIIK-1

Pasznen 3. ®orocunres

3.1

Tema 3.1 OOmas xapakrepucTuka (HOoToCHHTE3a U (DOTOCUHTETHYE-
CKOT0 aIapara.

Tema 3.2 DHepreTuyecKue acuekThl ()OTOCHHTE3A.

Tema 3.3 bruoxuMHUYECKHE aceKThl (porocuuTesa. /JIek/

OIIK-1

3.2

Pabora 10. Onpenenenne CrieKTPOB MOTIOMICHAS MUTMEHTOB JIMCTA,
Pabota 11. KonnuecTBeHHOE ompenencHre XJIOpOQUIIa B JTUCTHAX
Pabora 12. Onpenenenne BEMMINHBI YHCTOH MPOITyKTHBHOCTH (POTO
CHHTe3a. 3aJjauu M0 pacyueTy Mnokasareneld POTOCHHTETHYECKOMN Aesl-
TEJILHOCTH 1ToceBa /J1ab/

OIIK-1

3.3

Tema 3.4 Dxojoruueckue acrnekTsl GOTOCUHTESA.

Tema 3.5 doTocuHTETHYECKAS! EITSABHOCTD ITOceBa U ypoxai. /Cp/

OIlK-1

3.4

Kommoxsuym: Paznen 3. ®orocunres /I1p/

OIIK-1

Paznen 4. /Ipixanue

4.1

Tema 4.2 DHepreTUUecKHe acCHEKTHI AbIXaHMUs.
Tema 4.3 buoxumuueckue acrekTsl Abixanus /Jlex/

OIIK-1

4.2

Pabora 13. OmnpeneneHue akTUBHOCTH Kartaynasbl. Paborta 14.
OmnpeniesicHHe WHTCHCUBHOCTH JIBIXaHHWS MPOPACTAIOIINX CEMSIH
/JTab/

OIlK-1

4.3

Tema 4.1 Buojorus u sxosorus apixanus ./Cp/

OIIK-1

4.4

Komnokeuym: Paznen 4. dpixanue /IIp/

OIIK-1

Pasznen S. MuHepajbHOe NUTaHUE PACTEHM

51

Tewma 5.1 buoJsiornueckre acrekThl MUHEPAJILHOIO TUTAHUSL.
Tema 5.2 MexaHuU3MBl IIpoliecca MUHEpANbLHOro nurauus /JIex/

OIIK-1

5.2

PaGota 15. OnpeneneHre HEKOTOPHIX 30IHHBIX DJIEMEHTOB B pacTe-
Husix  Pabora 16. Onpenenenue yneiabHOW €MKOCTH OOMEHHOTO
[OTJIONIeHNsT MOHOB KopHsAMH PaGora 17. Ompenernenne 1uiomaan
0O11IeH aacopOUPYIOLIEH MOBEPXHOCTH KOPHEBOW CHCTEMBI PACTEHUH

JIa6/

OIIK-1




Tema 5.3 Dxonornyeckue acoeKThLl MUHEPAILHOIO MUTAHUS C.-X. 4 OIIK-1
pactenwuti /Cp/

5.3

54 Kommoksuym: Paznen 5 MunepansHoe nutanue pacrenuit /11p/ 4 2 OIIK-1

Paznen 6. O0MeH 1 TPaHCTIOPT OPraHNYeCcKHX BellecTB

Tema 6.1 OOMEH aMHUHOKHCIIOT U OEIKOB. 4 OIIK-1
6.1 Tema 6.2 OOMEH YIJIEBOJIOB. 4
Tema 6.3 O6meH aununos /Jlex/

Pabora 18. IlpeBpamieHne BEmIECTB IMPH IMPOpPACTaHHUE CEMSH. 4 OIIK-1
Pabota 19. OOHapykeHHEe THAPOTUTUIECKOTO (DepMEeHTa aMUIIa3bl B
6.2 |npopacraromux cemeHax. Pabora 20. KonndectBeHHOE ompenere- 2
HUe Oelka B CEeMEHaX METOJIOM KOJIOPUMETPHUYECKOTO aHaIn3a
/J1ab/

Tema 6.4. B3anMocCBs13b OOMEHHBIX IIPOLIECCOB U TPAHCIIOPT Opra- 4 OIIK-1
HUYECKUX BelIecTB B pactenusx /Cp/

6.3

6.4 Kommoxsuym. OO6MeH u TpaHcopT opranndeckux Bemects / lp / 4 2 OIIK-1

Paszpnen 7. Pocr u pa3Burtne

Tema 7.2 ®U3HOIIOTHUs Pa3BUTHS PACTEHUH, 4 OIIK-1
Tema 7.3. PeryisitopHble MexaHU3MBbI pa3Butus. /Jlex/ 4

7.1

PaGota 21. I[lepuoaudHOCTh POCTa MOOETOB y IPEBECHBIX PACTCHUIMA 4 OIlK-1
PaGoTa 22. OmpeneneHne moka3aTeneil HA0yXaHUs KOJUIOMIHBIX
cucteM cemsiH. Pabota 23. OnpenencHue aBTOIUTUICCKON aKTUBHO-
CTH B IIpopacTalomux cemenax /J1ad/

7.2

Tewma 7.1 ®usuonorust pocra. /Cp/ 4 OIlK-1

7.3

74 Kommoxsuym Paznmen 7. Poct u pazsutne /Ilp/ 4 2 OIlK-1

Pasneax 8. IlpucnocodsieHne U yCTOHYUBOCTD

Tema 8.1 YCTOMYMBOCTH PACTEHUNM K HEOJIArOMPUSTHBIM TEMIIE- 4 OIIK-1
parypaM. /Jlex/

8.1

Pabota 24. Onpenenenne >kapOCTOMKOCTH PACTUTEIBHBIX TKaHEH. 4 OIIK-1
8.2 | Pabora 25. 3amuTHOE JelicTBHE caxapoB Ha MPOTOILIA3MY MPU BO3- 1
JICHCTBUM OTPUIATEIILHBIX TeMieparyp /J1ad/

Tema 8.2 YcTOMYMBOCTH pacTeHUN K HEOJAronpUsITHHIM ITOYBEH- 4 OIIK-1

HbIM [haKTO[ZaM.

Tema 8.3 YcTOWYMBOCTH PACTEHUM K (PUTOMATOreHHBIM OHMOTHYE-

CKUM fl!aKTO[ZaM.

Tema 8.4 YCTOMUMBOCTL PACTEHHN K aHTPOIMOT€HHBLIM 3arps3HUTE-
IM OKpyKaromieit cpenst. /Cp/

8.3

Pa3nen 9. ®opMupoBaHne KauecTBa ypoKas

Tema 9. ®usuosoruss ¥ o6MoxuMusi POPMUPOBAHKS KAaYeCTBA YPO- 4 OIIK-1
)Kag ¢/X Kyaeryp. /Jlek/

9.1

CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBI (MOAYJIA) (3ao0unas ¢popma)

Ko HaunmeHnoBaHue pas/esnoB U TeM /BU 3aHTHS/
A pasa A Kypc/ Komre

3aHA Yacel
ceccust TEeHIIUU
TUA

Pasnes 1. ®u3noJiorusi 1 6MOXUMHUS PACTUTEIBLHOH KJIETKH
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Tema 1.1 XuMuueckuii COCTaB PACTUTEILHON KIIETKH.
Tema 1.2 OOMEH BEUIESCTB B PACTUTEILHON KIIETKE.
Tema 1.3. CTpyKTypa M CBOMCTBA PACTUTENLHOMN KIeTKH. /JIek/

2/1

0,5

OIIK-1

1.2

Pabora 1. KauecTBeHHbIl aHanu3 OETKOB B CEMEHaX.

Pabora 2. Hapymenue u30upaTenbHON NPOHWIAEMOCTH  KIIETOK
IpU BO3JCHCTBHUU ITOBPEKIAIOIINX BEIIECTB
Pabora 3. JIlnaraoctika GyHKIHOHAIEHOTO COCTOSHUS KIIETKH,
NOJBEPKEHHON BO3JICHCTBUIO TEIIOBOTO cTpecca /J1ab/

2/1

0,5

OIIK-1

1.3

BemecTBa BTOPHYHOTO MPOUCXOXKICHUS (OPTaHUYSCKUE KHCIIOTHI,
a¢UpHBIC Macia, TePIICHOU b, TITHKO3UIbI, (DEHOJBHBIC BEIIeCTRA,
aJKaJOMIbl, BUTAMHHBI). Pemmrenne TecToBbIX 3ananuit /Cp/

2/1

10

OIIK-1

14

Knaccudukaius opraHu4ecKux BEIIECTB KICTKH: (AaMHUHOKUACIOTBI
1 OCJIKH, YTJIEBObI, JTUITH/IbI, HYKJICOTU B U HYKJICHHOBBIC KUCIIO-
T61/I1p/

2/1

0,5

OIIK-1

Paszgen 2. Boaublii o0MeH

2.1

Tema 2.1 ®usnosiorust BOHI0OOMEHA KIJIETKH.
Tema 2.2 OU3H0I0THs BOAOIOIIOIIEHNS PACTEHUN.
Tema 2.3 Tpancuupanus. /JIex/

2/1

0,5

OIIK-1

2.2

Pabora 5. Onpenenenuie cocyme CHITBI KJISTKH METPUIECKUM Me-
tonoM. PaGota 6. OmpeneneHue comepkaHusi BOABI W CYXOTO Be-
IIIECTBA B PACTUTENILHBIX 00BbekTax. /J1ad/

2/1

0,25

OIIK-1

2.3

XapakTepucTHKa KOpHS, Kak opraHa BojpomnoriomeHus. O0rmmas
XapaKTepUCTUKA TPAaHCIHpauu. Mexann3Msl Tpancimpanuu. Cro-
COOBI MOBBIIIEHHSI TPOAYKTHBHOCTH TpaHCTHpaiy. ONTHMH3AIHS
BOJI00OECTICUCHHOCTH PACTEHUI MPU MepeyBIaKHEHUH MoYBHI. O11-
THUMU3AIMS BOJ0OOECTIEYeHHOCTH PACTEHUH PH NCCYIIEHUH TI0Y-
BbI /Cp/

2/1

OIlK-1

2.4

Pabora 7. Onpenenenue BOAOYAEPKUBAIOIIEH CIIOCOOHOCTH pacTe
Huii. Pabora 8. OnpeneneHue BEIWYMHBI BOJHOTO Ne(UIUTa B JIH-
cThsix. Pabota 9. OmnpeneneHre MHTEHCUBHOCTA TPAHCIIUPAIHH JIH-
ctheB. /J1ad/

2/1

0,25

OIIK-1

2.5

Pemenue 3a1a4 1o BOAHOMY pexXuMy | BogHOMy oOMeny /ITp/

2/1

0,5

OIlK-1

Pa3nea 3. @orocunTe3

3.1

Tema 3.1 OO6mas xapakrepuctuka hoToCHHTE3a U (DOTOCUHTETHYE-
CKOTO arapara.

Tema 3.2 DHEepreTnyecKue acueKkTsl (HOTOCHHTE3A.

Tewma 3.3 buoxummnueckue acrekTsl hortocuuresa. /Jlex/

2/1

0,5

OIIK-1

3.2

Pabora 10. Onpenenenne CrieKTPOB MOTIONICHAS MUTMEHTOB JINCTA,
Pabota 11. KonnuecTBeHHOE ompeenicHHE XJIOPOQUIUIa B JTUCTHAX
Pabota 12. Onpenenenrie BEMUYUHBI YUCTOW MPOAYKTHBHOCTH (POTO-
cunresa. /J1ab/

2/1

0,5

OIIK-1

3.3

Tema 3.4 Dxosoruueckue acnekTsl PoTOCHHTESA.

Tema 3.5 doTocuHTeTHYECKAs ISATENBHOCTD ITOceBa U ypoxkai. /Cp/

2/1

10

OIIK-1

3.4

doTocuHTETHYCCKHUE TTI0KA3aTeIu IoceBa. Pemenne 3aga4 /Hp/

2/1

0,5

OIIK-1

Pasnen 4. Ipixanue

4.1

Tema 4.1 BuoJIOTHS M DKOJIOTHSI IBIXAHHUS
Tema 4.2 DHepreTuyeckue acleKkTsl Abixanus./JIex/

2/1

0,5

OIIK-1

4.2

Pabora 13. OmnpexneneHue akTUBHOCTH Kartanasel. Paborta 14.
OnpeneneHne MHTEHCUBHOCTH JIBIXaHUSA IPOPACTAIOMIUX CEMSH
/J1ab/

2/1

0,5

OIIK-1

4.3

Jpixanue B QUTOIICHO3aX M ypOXKa: JAbIXaHHE U Iporiecc GopMu-
pOBaHUA NPOAYKTUBHBIX OpraHoB. [lyTH ynpaBieHus AbIXaHHEM

NpY XpaHEHUH NPOIYKTUBHBIX OPraHOB PACTEHUH (CEMSIH, COUHBIX

2/1

OIlK-1




TUI0JI0B, KOPHEIUIONOB, KiyoHel) ./Cp/

4.4

Tewma 4.3 buoxumuyeckne acniekTsl apixanus /IIp/

2/1

0,5

OIIK-1

Paznen 5. MuHepaibHOe NUTaAaHHE PACTEHMIA

5.1

Tema 5.1 bruonornueckue acekTbl MUHEPAIHLHOTO ITUTAHUS.
Tema 5.2 MexaHn3MBI IIpoliecca MUHEPAILHOro nurauwust /JIex/

212

OIIK-1

5.2

PaGora 15. OnpenencHre HEKOTOPBIX 30JbHBIX 3JIEMEHTOB B pacTe-
Husx  PaGora 16. OmpenencHue ynenbHOH €MKOCTH OOMEHHOIO
[TOTJIONICHUS HOHOB KopHsMu /J1ab/

212

0,5

OIIK-1

5.3

3aBHCUMOCTh MUHEPAILHOTO MUTAHUS OT OUOJOTUIECKUX U IKOJIO-
THUYECKUX (PaKTOPOB. XapaKTepUCTUKA KOPHA KaKk opraHa MUHeE-
pajbHOTO MUTaHus: MOP(OIOTHs 1 aHATOMUS, (PU3NOTIOTHYECKHE
0COOCHHOCTH KOpHEH (0COOCHHOCTH POCTa M BETBJICHUS, TPOTIM3MBI
KOPHS1), TIOKa3aTell CTETIIeHU Pa3BUTHS KOPHEBON CUCTEMbI U METO-
JIMKa WX OTIpe/iesIeHNs], KOPHEBEIE BBIIEICHUS U X BIUSHUE (TIPs-
MO€, KOCBEHHOE) Ha JIOCTYITHOCTb DJIEMEHTOB MUTAHUSI, aJlIeNona-
THUS ¥ IOYBOYTOMJICHUE. Y TOOpPEHHUS: BUIIBI YI0OOPEHHA, CPOKH, JT0-
3bl U CHOCO6I>I BHECCHUS. I[I/IaI‘HOCTI/IKa MHUHCPAJIBbHOI'O IMTUTAaHUA:
METOJIBI U MX XapakTepucTtuka /Cp/

212

11

OIIK-1

Paznen 6. OOMeH M TPAHCHIOPT OPraHUuYeCKUX BellecTB

6.1

Tema 6.1 OOMEH aMHHOKHCIIOT U OEIKOB.
Tema 6.2 OOMEH YIJIEBOJOB.
Tema 6.3 O6men siununos /Ip/

212

OIIK-1

6.2

PaGora 17. Onpenenenne miomaay odmel agcopoupyrouien mno-
BEPXHOCTH KOPHEBO# cuctembl pacTeHnii Pabora 19. Obnapyxe-
HHE THUAPOIUTHYECKOro ()epMEHTa aMUIIa3bl B MPOPACTAIOMINX Ce-
MeHax. /J1ab/

212

0,5

OIIK-1

6.3

Tema 6.4. B3aumocBsi3b OOMEHHBIX IIPOLIECCOB U TPAHCIIOPT Opra-
HUYECKUX BEIIECTB B pacTeHUAX /JIek/

212

OIlK-1

6.4

TpaHCIIOPT OPraHNYECKHX BELECTB B PACTEHUAX: CTPYKTYpa
TPaAHCTIOPTHOW CUCTEMBI, MEXaHU3M TPAHCIIOPTA, TPAHCIIOPTHAS
(dopma opraHUYECKUX BEIECTB, PETYIISIHS HAPABICHHUS U CKOPO-
CTH TPaHCIOpTa opraHndeckux Bemects (Cp)

212

11

OIIK-1

Paspnen 7. Poct u pazBurtne

7.1

Tema 7.1 ®Pu3nosorus pocra
Tema 7.2 ®U3H0JIOTHA pa3BUTHUSA PACTEHUI.
Tema 7.3. PeryasgtopHble MEXaHU3MEBI pa3Butusa. /JIex/

212

OIlK-1

7.2

PaGora 20. KonnuecTBeHHOE onpe/iesieHre Oejka B ceMeHaX METO0M
KoJlopuMeTprudeckoro aHanuza Padora 21. TlepuoandHocTh pocta
oOeroB y ApeBecHbIX pacteHnid Pabora 22. OnpexnesneHue noxasa-
Teneil HabyxaHus KOJUIOMIHBIX cucteM ceMsiH. Pabota 23. Onpexere-
HUe aBTOJIMTHYECKOH aKTUBHOCTH B MPOPACTAIOIINX ceMeHax /J1ab/

212

0,5

OIlK-1

7.3

PocToBbie sIBIEHHS Yy PacTEHUW: KOPPENALMH, pEereHepaluu, Io-
JSPHOCTh.  [IpakTHYeCcKOe HCIOIb30BAHUE SIBICHHUNA. POCTOBBIC
JIBVDKCHUSI Y PACTCHUI: THUITBI JBIDKCHUN U UX XapaKTePHCTHKA, Me-
XaHWU3MBl JIBIDKCHHWHA. BHyTpeHHWE (aKTOphl Pperyisiuyd pocTa.
Okonorust pocta. PUNOIOTUS NBETCHUSA: UHAYKIUS [[BETCHUSI, Op-
TaHOTEHE3 PEMPOIYKTHBHBIX OPTaHOB, CTPOCHHE [BETKA, OTIBUICHHE
u orogorsopenue /Cp/

212

11

OIIK-1

Paznea 8. Ilpucnocodienue u ycToOiYMBOCTH

8.1

Tema 8.1 YCcTOHYMBOCTE PACTEHHI K HEOJIArOIPHUITHBIM TEMIIE-

parypaum. /Jlex/

212

OIlK-1




8.2

PaGora 23. 3amuTHOE AeHCTBHE caxapoB Ha MPOTOILIA3MY MPU BO3- OIIK-1
JICHCTBUM OTpUIIATEIbHBIX TeMiepatyp Padora 24. OnpezaeneHue 2/2 0,5
’KapOCTONKOCTH paCTUTEIHHBIX TKaHeH /J1ab/

8.3

Tema 8.2 YcTOMYMBOCTh pacTeHUM K HeOJIAronpUsTHHIM [OYBEH- OIlK-1

HbIM [haKTO[ZaM.

Tema 8.3 YcTOWUMBOCTE pacTeHHM K (PUTOMATOreHHBIM OHMOTHYE-

CKHUM ShaKTO[ZaM.

Tema 8.4 YCTOWYHMBOCTh PACTCHHN K aHTPOIOTCHHBIM 3arpsi3HUTE-
JIIM OKpYyKatomeit cpensl. /Cp/

212 11

Paznen 9 . ®opMupoBaHHe KayecTBA YpoxKas

9.1

KomnokBuym Paznen 9 . ®dusnonorus u 6uoxumust (GpopMUPOBAHUS OIIK-1

kagyectBa ypoxas /Cp/ 2/2 12

Peanmauml JAUCHUIUIMHBI TPCANIOJIaracTt uCIoJab30BaHUC TpaHHHHOHHOﬁ, aKTUBHOH U HUHTCP-

aKTUBHOHU (OopM 00ydeHUS HA JIEKIIMOHHBIX, PAKTUIECKUX U JJA0OPATOPHBIX 3aHITHUSX.

10.

11.

12.

13.

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KoHTpo/ibHbIE BONIPOCHI M 32JaHUSA

[Tpenmer, 3amaun U MecTO (PU3MOJIOTUN U OMOXMMHUU PACTCHHH B CHCTEME OMOJIOTHUECKUX
3HAHUH CPEId €CTECTBEHHO-HAYYHBIX U arPOHOMHYECKHUX JTUCIUTLINH.
Metonsl pusmnonorun pacteruii. CoBpeMeHHbIE TPOOIeMbl (PU3UOTIOTHH PACTCHHIA

OO0mias xapakTepucTUKa XMMHYECKOTO COCTaBa PACTUTEIBHON KJIETKU: OPraHMYECKHE BeEIle-
CTBa, MUHEpaAJIbHBIC BEIIECTBA, BOJIA, KJIACCU(UKAIIMS OPTaHUYECKUX BEIECTB KIETKH.
XapakTepucTuKa OpraHuYECKUX BEIMIECTB KJIETKH — aMUHOKHUCIIOTHI U OENKH: JIEMEHTapHbBIN
COCTaB; XUMHUYECKas MPUPoa U QYHKIIUH.

YrneBoabl: 3IeMEHTapHBIN COCTaB; XUMUYECKast pupoja U PyHKIUU (MOHOCAXapHabl, OJH-
rocaxapubl, TOJTUCAXapPHU/IbI).

Jlunuapl: 3IeMeHTapHbIN cOCTaB; XUMUYecKasl mpupoaa U GyHKIuH (KUPBI, Gochomumusl,
TJTUKOJIATIMIBI ).

HykneoTuasl U HYKIEUMHOBBIE KHUCJIOTBHI: AJIEMEHTApHBIA COCTaB; XUMHUYECKas MTpUpoaa M
(GyHKIIH.

BemiectBa BTOpUYHOTO TPOUCX 0K ICHUS

OOMeH BelecTB B paCTUTEIHHOM KJIETKU: TIOHITHE 00 0OMEHE BEIeCTB, METa00IM3M, aHA00-
u3M, katabonm3M. OcoOEHHOCTH OMOXUMHUYECKHUX PEAKIIHIA.

CymHocTh GepMeHTaTUBHOTO KaTtanu3a. DepMeHTHI, UX CTPOSHUE U CHEIUPUIHOCTD, KIlac-
CU(pUKAIHSL.

OO01mas xapakTepuCcTUKa CTPOSHUSI PACTUTENLHOM KIIETKU: KJIETOYHAas 000J0YKa, MPOTOIlIa3-
Ma, BakyoJib. KiieTrouHple MeMOpaHbI: CTPYKTypa M CBOWCTBA OMOJOTHYECKON MEMOpaHHI,
MeMOpaHHBIE CUCTEMBI KJIETKH.

XapakTepucTruKa MpOTOINIA3MAaTHIYECKUX CTPYKTYP: SAPO, IUTOIIIa3Ma, XJIOPOTUIACThI, MUTO-
XOHJIPUHU, PUOOCOMBI, MUKPOCOMBI, SHIOTIa3MaTHIECKas CETh.

[IporuIaeMoCTh KJIETKA JJIsi BEIIECTB: XapaKTep MPOHHUIIAEMOCTH, CBSA3b MPOHUIIAEMOCTH C
(UBHONIOTHYECKUM COCTOSIHUEM KIIETKH M OCOOCHHOCTSIMH TPOHHMKAIOUIETO BellecTBa. AK-




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

TUBHBII U MaCCUBHBIN TPAHCTIOPT BEUIECTB Uuepe3 MeMOpaHy: MEXaHU3Mbl U 3aKOHOMEPHOCTH.
Kiietka kak 1€7I0CTHAsl )KMBasi CUCTEMa: KOMMIApPTMEHTAIUsl KJIETKU (CYIIHOCTh, 3HaYEHUE),
OCHOBHBIC KOMIAPTMEHTHI KJIETKH, HHTETPAIsi OOMEHHBIX MPOIIECCOB B KIETKE, MEXaHU3MBI
BHYTPUKJIETOYHOT'O TPAHCIIOPTA BELIECTB.

B3aumocBs13b ¥ B3aUMOAEHCTBHE KJIETOK LIEIOCTHOTO PACTUTEIBHOIO OPraHU3Ma: KJIEeTKa KaKk
LEJIOCTHAs] CUCTEMa, MEKKIIETOUHBIA 00MeH uHbopManueil (mpupoaa OMOAIEKTPUIECKUX 10-
TEHI[MAJIOB KJIETKHU, UX XapaKTEPUCTUKA U KaHaJbI IIepeaayn).

MeTtoauka mpoBeeHUS KaUeCTBEHHBIX PEeaKI[fil Ha oOHapyKeHHe OEIKOB B ceMeHaX
MeTtoauka mpoBeleHUsl peakifii Ha OOHapy>KEHUE 3alacHBIX YIJIEBOJOB B MPOIYKTHBHBIX
OopraHax pacTeHUU

MeTtoauka NpoBEACHHUS TUATHOCTUKU (DYHKIMOHAJIHHOTO COCTOSIHUS KIIETKH ITOABEP)KEHHON
BO3/ICIICTBUIO TEIJIOBOT'O CTpecca

MeTtoauka NpoBEACHHUS TUATHOCTUKU (DYHKIMOHAJIHHOTO COCTOSIHUS KIIETKH ITOABEP>KEHHON
BO3/ICHICTBUIO TOBPEKIAIOIINX XUMUYECKUX BEIIECTB

XapakTepucTuKa BHYTPUKICTOYHON BOJABI: COEP)KaHUE U JIOKAIHU3AIHs BOJBI B KIIETKE, POJIb
BOJIbI B J)KU3HH KJIETKH, (DOPMBI BHYTPUKJIETOYHOMN BOJIBI U UX (PU3UOIOTHYECKOE 3HAYCHHE.
OcmoTHYecKui MeXaHU3M BOJOOOMEHA KJIETKH: OCMOC, OCMOTHYECKHIA MOTEHIANl pacTBOpA.
BomooOMeH KieTKH, MOMENICHHOH B BOLY U KOHIIGHTPHUPOBAHHBIN pacTBOP

MexaHnu3Mm Boj00OMeHa, CBA3aHHBINA C HA0OYXaHUEM U 0OTOYXaHHUEM KJIETOYHBIX KOJIOUIOB.
Kopens - opran BogonoriomeHus: (Mophoorust 1 aHaTOMHSI)

XapakTepucTUKa MOYBCHHON BOJBI, ()OPMBI IMOYBCHHON BOJBI, KOI(DPUIMECHT 3aBSmaHus —
METOJIUKA OTpeeNICHUs

[Tornomuienre U TPaHCHIOPT BOJBI B PACTEHUSIX: MOCTYIUICHUE BOJBI B KJIETKU KOPHS, KOpHE-
BOE JIaBJICHHUE U €ro MPOsIBICHUE («IIay» PAaCTEHUH, TyTTallns)

3aBUCHMOCTh BOJIOTIOTJIOMICHUS OT YKOJOTHYECKHX (haKTOPOB (OT TeMIepaTyphl, BIAKHOCTH
BO3/1yXa U MOYBBI, a3palliy MOYBBI, KOHLIEHTPALIMU COJIEH B IOYBEHHOM PAacTBOPE
Tpancnupanus: CyniHoCTb, pa3Mepsbl, 3HaueHue. JINCT, kak opraH TpaHCIupaluy. Y CTbUYHast
U KYTUKYJISIpHAs! TPAHCIIHPALIUH.

MexaHu3M TpaHCIIUPAIIAU: TaIlbl, YCThUYHBIC IBMKEHUSI, CYTOUHBIN X0 TPAHCIIHPALIUH.
[Tokxazarenu TpaHCIIMpALUH, 3aBUCUMOCTD OT (DAKTOPOB CPEJIbI.

3aBUCHUMOCThH TPAHCIHUPAILMU OT IKOJOTHYECKUX (hAaKTOPOB (OT CBETa, TEMIEpPATyphl U BIIAXK-
HOCTHU BO3/yXa, BIAXHOCTH NO0YBbI). CyTOUHBIN XOJ TPAaHCIUPALIUN

[lepenBrrkeHne BOJbI B paCTEHUSAX: OJMMKHUN TPAHCIOPT B KOPHSX, JAIBHUN TPAHCHOPT IO
Kcueme, OMMKHUM TPaHCIOPT B JHCTHSIX. XapaKTEPUCTUKA CHII, 00ECTIEYHBAIOIINX TpPaHC-
MOPT BOJIbI 110 KCUIJIEME.

XapakTepucTuka BOJHOro OajaHca pacTEHUM: CYIIHOCTb MOHSATHUS, COCTABISIONINE BOJIHOTO
OanaHca, MOJIOKUTEIbHBIA U OTPULIATEIbHBIA OajaHC, MPUYMHBI U TIOCTIEICTBHS OTpULIATENb-
HoOro OanaHca

Boansiii neunut u ero BIMSHUE Ha PACTEHUS: CYIIIHOCTh MOHSITHS, MOKA3aTeNb NeduIiuTa u
METO/IMKA €ro ONpeAesIeHH s, OCIEeACTBHS BOAHOTO AedunuTta. BpemMenHoe 1 [uuTensHoe 3a-
BsZaHue. BonoyzaepkuBaromnias CrOCOOHOCTh PAacTEHHs: METOJUKA OIpeNesIeHUs, 3aBUCH-
MOCTh TIOKa3aTelisd OT COJAEPKAHUS U COCTOSIHUS BHYTPUKIIETOUHON BOIbI

OnTtumu3zanus Bo1000ECeYeHHOCTH PACTEHUH MpHU MepeyBIaXHEHUH MOYBbI U €r0 BIUSHUE
Ha pacTeHus (IMpsSMOe, KOCBEHHO), MyTH ONTHMHU3AIMU BOJ000ECTICYCHHOCTH PACTEHUN Ha
NepeyBIa)KHEHHBIX MTOYBaX

OnTumu3zanusi BOA000ECeYeHHOCTH pacTeHUI NpU UCCYILIEHUH TTOYBBI: BIMSHHE HEJIOCTaTKa



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

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.

54.

55.

56.

57.

58.

BOJIbl HA PacTE€HUs, ONTHUMHU3ALUSA BOJOOOECIIEUEHHOCTH — OPOIIEHUE, CIOCOOb! MOJIUBA, MO-
JMBHAs U OPOCUTEIbHAs HOPMBI, IIOCIEACTBHUSI HEKOHTPOJIMPYEMBIX IIOJUBOB, ONPEICICHUE
CPOKOB I10JIUBA.

MeTtouka onpeaesieHns COCYIIEeNH CUIlbl KJIETKH METPUYECKUM METOA0M

MeTtoauka onpeaeseHus CoAepKaHus BOJbI U CyXOT0 BELIECTBA B PACTUTEIBHBIX 00BEKTAX
Mertoaunka onpeneneHus BOJOYAepKUBAIOIIEH CIIOCOOHOCTH pacTeHHH

Mertoauka onpeneneHus BeIMYUHbBI BOAHOTO Je(UIINTA B IUCThIX

Mertoauka onpeneneHuss MHTEHCUBHOCTH TPAaHCIMPALUHY JIUCTHEB

OO0wast xapakTepucTUKa (OTOCHHTE3a: OMOJIOTUYECKUE ACEKThl (POTOCHHTE3a — CYLIHOCTb,
OanaHcoBOe ypaBHEHHUE, (PU3HOIOTUYECKHE 3HAUCHUE.

Jluct — xak opran QgortocuHTe3a (MOP(OIOTHS U aHATOMHUS, IyTH TPAHCIIOPTA YIIIEKHCIOTHI,
BOJIbI M CBETA B XJIOPOIUIACTBL, IyTH OTBOJA ACCUMUJISITOB U3 JIUCTA.

Xnopomiactsl (MOp¢hoIOTHs, aHATOMUS, XUMHUYECKHI COCTaB, OHTOT'€HE3)
DOTOCHHTETHYECKHE TUTMEHTBHI (XJIOPO(UIIIBI, KAPOTUHOUIbI)

CaeroBas peakuus (OTOCHHTE3a: CYIIHOCTb, OaJaHCOBOE YpaBHEHHUE.

MexaHu3M YTWIN3alUU CBETOBOW 3HEpruu: (hpuznyeckas NMpUpoJa CBETA, YHEPIrUs KBaHTA,
U30MpaTEeIbHOCTD MOTJIONIEHUSI KBAHTOB aTOMOM (MOJIEKYJIO0i)

OyHKIIMOHANBHAs OpraHu3anus (OTOCHHTETHYECKHX MUTMEHTOB ((otocucrema 1 u 2), ¢o-
TOOKHCIICHUE XJI0podrnIa

Xapakrepuctuka (orocunTeTnyeckoil DT, MUKIMYECKU W HEIUKIUYECKUUA TPAHCIOPT
anekTpoHoB B DTL] , porocunTeTnueckoe dpochopunupoBanne

TemHuoBas (a3za poTocuHTE3a: CYIIHOCTD, OAJAHCOBOE YpaBHEHUE.

Mertabonuueckue myTu acCuMuIALUU yraekucnotsl: C-3 myTs (ukn KansBuna)
Mertabonuueckue myTu acCCUMMIIALNU YraeKucnoTsl: C-4 myTh (nuki XaTua-Creka).
doToabpIxaHKe: CYIIHOCTD Ipoliecca, (PU3H0oNIornyeckoe 3HaueHHe.

3aBUCHUMOCTh (DOTOCHMHTE3a OT BHYTPEHHUX (DaKTOPOB: T€HETHYECKas MpeaoNpeaeIeHHOCTh
¢doTocuHTE3a, 3aBUCUMOCTh OT KOHLIEHTpAIMK XJopouiia (aCCUMUIISIIUOHHOE YHCIIO), 3a-
BHUCHUMOCTb OT 3arpy>kK€HHOCTH JINCTA aCCUMUJISITAMU, 3aBUCHMOCTb OT BO3pacTa JIUCTa U Iie-
JIOCTHOTO PaCTEHMS.

3aBUCUMOCTh (DOTOCHHTE3a OT CBETA: 3aBUCUMOCTb OT MHTEHCUBHOCTU CBETa (KapAWHaJIbHbIE
TOYKH CBETOBOM 3aBHCHUMOCTH), 3aBUCUMOCTb OT CIIEKTPaJbHOIO cocTaBa cBeTa. CyTOUHBIN
xoJ potocunresa. [Tonsrue o KIIJ[ ¢poTocunTesa, GoTOCUHTETHUECKONW aKTUBHOM paauaiuu
(DAP). DdbdextuBHOCTH UcTONb30BaHUs DAP moceBoM. CBETOKYIBTYpa PACTCHHIA.
3aBUCUMOCTh (DOTOCHHTE3a OT COAEP)KAHUS YIJICKUCIOTHI B BO3/AyX€: KOHLEHTpAIMs U HC-
touHukH noctyrienust CO2 B atmocdepy, BausHue koHueHTpauun CO2 Ha poTocuHTe3, yI-
JIEKUCIIOTHBIE TOJIKOPMKH, IYTH YIYUIIEHUS YTIEKUCIOTHOTO MUTAHUS pacTEHUI B MOceBe
3aBUCUMOCTh (POTOCHHTE3a OT MOYBEHHO-KIMMATHUYECKUX (PaKTOPOB: TeMIlepaTypHasl 3aBHU-
CUMOCTb (KapAuHaJIbHbIE TOYKH, MEXaHU3MBI JIEUCTBUS TeMIepaTypbl Ha (OTOCUHTE3) 3aBU-
CHUMOCTb OT YCJIOBHI BOJI00OECIIEUEHHOCTH (IPSAMOE M KOCBEHHOE BIIMSHUE), BIUSHUE MUHE-
pabHOTO MUTAHUSA (MIPSIMOE U KOCBEHHOE).

CoBmecTHOE feiicTBHE (DAaKTOPOB Cpeibl HAa (POTOCHHTE3: XapaKTep COBMECTHOTO ACHCTBUS
BHEIIHUX (PaKTOpOB Ha (POTOCUHTE3, CYLTHOCTh 3aKOHA OTPAaHUYHMBAIOIIUX (PAKTOPOB (3aKOH
MHUHHMYMa U €r0 UCIIOIh30BaHNE B YIIPaBICHUU (HOTOCHHTE30M).

@DOTOCHHTE3, KaK JIEMEHT MPOIYKIIMOHHOTO IMpoliecca: MOHATHE O MPOIYKIIMOHHOM Ipoliec-
ce, orocuHTe3 U Mpolecc (pOopMUPOBAHUS NPOAYKTUBHBIX OPTaHOB PACTEHUS, NOHATHE O
OMOJIOTHYECKOM M XO3SMCTBEHHOM YpOiKae.



59.

60.
61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

71.
72.
73.
74.
75.
76.
77.
78.

79.

[Toxa3zarenu (GpOTOCMHTETHMUECKON EATENBHOCTH MIOCEBA: XapaKTEPUCTUKA U METOIUKA OIpe-
JIeJeHMs TIOoKa3aTelIel JTMCTOBOM ILIOIIaAM MOCEBa, JIMCTOBOro MHAekca mocera, OII, UIID.
VYnpasienue GOTOCUHTETUYECKON JEATEIbHOCTHIO TTOCEBA.

MeTtouka onpeaesneHns CeKTPOB MOTJIOEHUS TMTMEHTOB JIMCTa

MeTtoauka onpeaesaeHus KOJINYeCTBa XJI0popHLIa B TUCThIX

Mertoauka onpeneneHus BeIMYUHbBI YUCTOM NPOAYKTUBHOCTH (POTOCHHTE3A

OO011ast XapaKTepUCTUKA JbIXaHUA: OMOIOrHYecKas CyIHOCTh, OaJaHCOBOE ypaBHEHHE, JOKa-
Jau3alMs B KJIETKe, cyOcTpaThl, (U3MOJOTHUECKas poiib, IIOKa3aTeNnd (MHTEHCUBHOCTD JIbIXa-
HUS, TbIXaTeIbHBIN KO3(PPUIIUEHT).

3aBUCUMOCTH JIBIXaHHsI OT OMOJIOTUYECKUX M IKOJIOTHYECKUX (PAaKTOPOB: reHETUYECKUN KOH-
TPOJIb JbIXaHUs, 3aBUCUMOCTD JIBIXaHUS OT BO3PACTHOI'O COCTOSIHMSI OPTaHOB U LIEJIOCTHOT'O
pacTeHus, OT TemrepaTypsl (KapAUHAIbHbBIE TOUYKH TEMIIEpATYpHOW 3aBUCHUMOCTH, TEMIIEpa-
TYpHBIH KOA(QUIMEHT JbIXaHHs), OT Ta30BOT0 COCTaBa BO3JyXa, OT YCIOBUI MUHEPAIBLHOTO
MIUTaHUS.

JlpixaHue B puToLIeHO3aX U ypoXKail: JAbIXaHHe KaK JIEMEHT MPOIyKIIMOHHOTO Ipoliecca, J1bl-
XaHUe U npouecc GOpMHUPOBAHUS MPOJYKTUBHBIX OPraHOB, OCOOEHHOCTH JbIXaHUS PACTECHUH
B I10CEBE IPU 3aCyX€ M MPHU U30BITOYHOM YBIJIQXKHEHUU ITOUBBI, IIyTH YIPABJICHUS JIbIXaHHUEM
IPU XpPaHEHUU IMPOJYKTHUBHBIX OPraHOB PACTEHUM, CEMSH, COYHBIX IIJI0JIOB, KOPHEIUIOAOB,
KITyOHE).

JlpIxanue, Kak mporuecc OMOJOTHYECKOTO OKMCIICHUS: OTIIMYHTEIbHBIE OCOOCHHOCTH, (a3bl
(XapakTepucTUKa, ypaBHEHUE).

OKUCIIUTENIBHO - BOCCTAHOBUTENIbHBIE CUCTEMBI JAbIXaHUS (IIMPHIMHOBBIE U (hJIABUHOBBIE Jie-
THJIPOTr€Ha3bl, yOUXUHOHBI, IUTOXPOMBI).

HpbixarensHas OTL: cocras, pyHkuroOHUpOBaHME, (uznoIornyeckas poib. OKUCIUTENBHOE
dochopunupoBanue

broxuMmuueckne acreKTsl AbIXaHUS: MIMKOJIUTHYECKUN IYyTh OKUCIIEHMSI INIFOKO3BI - JIOKAJIH-
3anus, o01as cxema U sHepreTudeckast 3pPeKTUBHOCTD; MEHTO30POoCc(ATHBIN MyTh OKHUCIIE-
HUS TJIFOKO3BI - JIOKAJIM3aIus, o01as cxema 1 sHepretudeckas 3pHeKTUBHOCTh

Bbposxenue, kak criocod OKHCIEHUS TIIOKO3bl B @aHA3POOHBIX YCIOBUSAX: CYIIHOCTh OpOXKEHUS,
KOHEYHbIE MPOJYKThI, OalaHCOBbIE ypaBHEHHUS, dHeprernyeckas 3(pPexTuBHOCTb, HU3NO0IIO-
rUYecKast poJlb.

['muoxcanatusiii nukin (I'OLY). Dramnel nporecca, puznonornueckas poib
[Ternro3odocdaTHbI MyTh OKKCICHUS TTIIOKO3bI. JTalbl npoliecca, (U3n0JI0THUecKasi poiib
MeTtoauka onpezeneHus akTUBHOCTH KaTaJla3bl

Mertonuka onpeeseHnss UHTEHCUBHOCTH JIBIXaHUSI IPOPACTAIOLIUX CEMSH

OO61mas xapakTepuCTHKa MHHEPAIbHOIO MUTAHMUS PACTEHUMN: CYIIHOCTH Ipoliecca, MOHSATHE
00 3JeMEeHTax MUHEPAJIbHOTO MUTaHMsI, OPTaHOTEHbI U 30JIbHBIE AJIEMEHThI, MAKpO- U MUKPO-
AIIEMEHTHI

dusmnonoruyeckast posib 3JI€MEHTOB MUTAHUS (COCTOSIHUE B MOYBE, JOCTYIHBIE JUIsl PACTCHUN
(OpMBI, COCTOSTHUE B PACTEOHUSX ).

BereranuoHHbli METO B U3yUYE€HHUH MUHEPAIbHOTO MUTAaHUsS (BOAHbIEC, IECYaHbIE U TTOYBEH-
HbIE KyIbTYpbl). [ Mapononuka.

3aKOHOMEPHOCTH U MEXaHU3MBbI MOTJIOIIEHUS 3JIEMEHTOB MUTaHUs KopHAMH. [loHsTHE O DU-
3MOJIOTMYECKH KUCIIBIX U IIEJIOYHBIX COJISIX, 3Talbl MOTJIOUICHHUS HOHOB KJIETKaMH KOPHS
TpaHCHOPT HOHOB B PACTEHMSAX: PaJAHAIBHBIA TPAHCIOPT MOHOB B KOPHSX, JAJIBHUI TpaHC-
MOPT MOHOB I0 KCHJIeMe, ONMKHUN TPaHCIOPT MOHOB B JIMCThAX. HekopHeBoe nmuTanue pac-
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tenuil. [lepepacnpeneneHue 31€eMEHTOB MUHEPAJIBHOTO TTUTAHMUSL.

3aBUCUMOCTh MUHEPAJILHOTO MUTAHKS OT OMOJIOTMYECKHX M 9KOJIOTHYECKUX (PAKTOPOB
ACCHUMMIISIMS 3J€MEHTOB MHUHEPAILHOTO MUTAHHUA B PACTEHHSX: OOINAs XapakTepUCTHUKA
IPOIIECCOB ACCUMIIISIIIMOHHOTO a30Ta, pochopa, cCHHTeTHYeCKast (yHKIHUS KOpHEH
XapakTepuCTUKa KOPHS KaK OpraHa MHHEPAJIbHOrO MUTaHHs: MOP(HOJIOTUS U aHATOMHUSA, Pu-
3MOJIOTHYECKHE OCOOCHHOCTH KOpHEH (0COOEHHOCTH POCTa M BETBJICHUS, TPOIMU3MBI KOPHS),
MIOKa3aTeJIM CTEIIEHH Pa3BUTHUSL KOPHEBOM CUCTEMBI U METOAMKA WX ONpPENEICHUsl, KOPHEBbIE
BBbIJICTICHUS U UX BJIMsHHE (MPSAMOE, KOCBEHHOE) Ha JOCTYIMHOCTh 3JIEMEHTOB IUTAHUSI, ajljie-
JonaTus ¥ NOYBOYTOMJICHHE.

CocTosiHME 3JIEMEHTOB MUHEPAJIBHOIO NUTaHMs B noyBe: pacnpenenenue OMII B nouse, mno-
riomenne DMII mouBoif, BIUsIHUE TOYBEHHONH MUKPOQIOPHI Ha TOCTYITHOCTD 3JI€MEHTOB IH-
TaHUs U1l PACTCHUM.

MunepasibHOE€ THTaHHE B (PUTOICHO3aX: 3aKOHOMEPHOCTH MOTJIOMIEHUS MUTATEIbHBIX Be-
[IECTB PACTEHUSIMU B MOJEBBIX YCIOBUSIX, IIYTH ONTUMU3AIMHA MUHEPAIBHOTO MUTAHUS B PU-
TOIIEHO3aX. Y A0OpeHus: BUAbl YAOOPEHUN, CPOKH, J03bl U CIIOCOOBI BHECEHHUsI. J[MarHOCTHKA
MUHEPaIbHOTO MUTAHUS: METO/bl U UX XapaKTEPUCTUKA

Meroanka onpeeraeHus 301bHbIX AJIEMEHTOB B PACTEHUSIX

Mertouka onpenesenus yaenbHOH eMKOCTH OOMEHHOIO TIOTJIOIEHNSI HOHOB KOPHSIMU
Metoaunka onpeaeneHus MIomaau o0Ie aacopoupyroeil mMoBEpXHOCTH KOPHEBOM CHUCTE-
MBI PaCTEHHH.

OO61as xapakTepucTUKa OOMEHHBIX MPOLIECCOB, CBA3AHHBIX C IPEBpAIlCHUE OEIKOB U aMU-
HOKHCJIIOT.

buocrHTE3 aMUHOKHUCIOT

buocunres Oenka

Juccummnanus 6€IK0B U aMUHOKHUCIIOT

OO11ast XapakTepuCTHKa OOMEHHBIX MPOLIECCOB, CBSI3aHHBIX C MPEBPAIIEHUE YTIIEBOJIOB.
buocunTes MoHOCaxapuaoB

brocuHTe3 NOIMMEpPHBIX caxapoB

Jvuccumunsinms yriaeBoaoB

OO61as xapakTepuCcTHKa OOMEHHBIX MTPOLIECCOB, CBSI3aHHBIX C MPEBpallleHue JININUO0B
brocunTes IMnuaoB

JuccuMunsuust sxupoB

ITpeBparieHue )KUpOB B yIIEBOIBI

OyHKIMOHAIbHAS XAPAKTEPUCTUKA OPTAHMYECKUX BEIIECTB B PACTEHUSIX: KOHCTUTYLIMOHHBIE
BEIISCTBA, 3aIlaCHbIC, METAOOIUTEI.

XapaxkTepucTuka 0OMEHHBIX MPOLIECCOB B OPraHax pacTeHUN: OOMEHHbIE MPOILECCHI B JIUCTh-
X, KOpHAX, pOpMHUpYIOMIMXCS TPOAYKTUBHBIX OpraHax, mpopacrammux ceMeHax. MHrerpa-
1151 OOMEHHBIX MPOIIECCOB B IIEJIOCTHOM PACTEHUHU.

TpaHCIIOPT OpraHNYeCKUX BEUIECTB B PACTEHUAX: CTPYKTYpa TPAHCIOPTHOM CHUCTEMBI, MEXa-
HU3M TPAHCTIIOPTa, TPAaHCHOPTHAas (hOpMa OPraHUYECKHUX BEIIECTB, PETYIISALNS HAPABICHHS U
CKOPOCTH TPaHCIIOPTa OPraHUYECKHUX BEIIECTB.

MeTtouka onpeneseHns NpeBpalieHysl BEILECTB IIPU TPOPACTAHUN CEMSIH

Metoauka oOHapyKeHHs TUAPOIUTHYECKUX (DEPMEHTOB aMUIa3bl B IPOPACTAIOIINX CEMEHAX
OO6mass xapakTepucTUKa pocTa: (U3MOJIOrMYecKas CYIIHOCTb MOHSTHUS, KPUTEPUU pOCTa
KJIETKH, OPTaHa U 1eJIOCTHOTO pacTeHUS

[{uTorenes m pocT KIETOK: HOBOOOpPa30BaHME KIIETOK, 0Opa3oBaTelIbHbIE TKaHU, (Da3bl pocTa
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KJIETKU U X XapaKTePUCTHUKA

OpranoreHes u pocT OpPraHoB: opraHoreHes, ¢popmooOpazoBanue, MOP(O3bl, OCOOCHHOCTH
pocTa OpraHoB, BpeMeHHasi QyHKIHS POCTA.

@U3MONOTHA POCTAa LEIOCTHOTO PACTEHHUs: OCOOSHHOCTH POCTa LEJIOCTHOTO pacTeHus (oc-
HOBHBIE 3aKOHOMEPHOCTH POCTa, B3aUMOJIECHUCTBHUE MEXJy OpPraHaMu pacTE€HUs B IIPOLECCE
pocTa), pUTMHKA poCTa, MOKOM.

PocroBble siBI€HUS Y pacTeHU: KOppeIsuu (IOHATHE POCTOBBIX KOPpENLUii, BUIbI KOppe-
JSILMOHHBIX 3((PEKTOB, MEXaHU3Mbl KOPPEIATUBHBIX CBS3€H), pereHepanuu (BUIbl pOCTOBBIX
pereHepanuii, 3Tanbl pereHepalOHHBIX IPOLECCOB M HX XapaKTEpUCTHUKA), MOJAPHOCTbH
(CyIIHOCTB sIBJIEHHUS, €ro NpuuuHbl). [IpakTHyeckoe NCnoib30BaHuE SIBJICHUM

PocToBble 1BU)KEHUS y PACTEHUN: TUIBI JBUKEHUH U UX XapaKTEPUCTHUKA, MEXAHU3MBI JIBU-
xenuid. [IpucnocoOuTensHOE 3HaYeHNE POCTOBBIX ABMKEHHH M UX MCIIOJIb30BAaHHUE B MPAKTH-
Ke.

BuyTpeHHue ¢axTopbl peryyisuuu pocta: (GUTOrOpMOHBI, 00IIas XapaKTepUCTHKA, KIIACCH-
bukanys, XapakTepuCTUKa HHAYLHUPYEMbIX 3((HEKTOB, OMOT0rHYecKoe 3HaUCHHE.

DKOJIOrus pocTa: 3aBUCUMOCTb pOCTa OI'T TEMIIEPATyphl, CBETA, BOJ0OOECIIEYEHHOCTH, YCIIO0-
BUI MUHEPAIBLHOTO NTUTAHUS.

OO01mast XxapakTepuCTHKA PAa3BUTHS: MMOHATHE 00 OHTOTCHE3E, dTAIbl Pa3BUTHUS M HX XapaKTe-
PHUCTHKA, IPU3HAKU OOIIMX BO3PACTHBIX U3MEHEHUI pACTECHHI B OHTOIEHE3E

®u3nosIoTHs MPOPACTaHUs CEMSH: IOKOM CEMSH, YCIOBUS HEOOXOAUMBIE JJIs IPOPACTAHUS
ceMsiH, Ha0yXaHHue CeMsiH, OMOXMMHUYECKHE TPOIECCHI, MPOUCXOASIINE B TPOPACTAIOLINX Ce-
MEHax, 0COOEHHOCTH MPOpACTaHUs CEMSH Y OJHOJOJIbHBIX U IBYJOJIbHBIX pACTEHUH, MOKa3a-
TeJIN )KU3HECTIOCOOHOCTHU CEMSH.

®u3noorys UBETEHUS: NHAYKIMS LIBETEHUS, OPraHOTEHE3 PEIPOLYKTUBHBIX OpPraHOB, CTPO-
€HUE [IBETKA, ONBIJICHUE U OIIOJIOTBOPEHUE

®usnonorus GOpMHPOBAHUS CEMSH, IUIOAOB M JPYIMX IMPOJYKTUBHBIX YacTeil pacTeHHH.
®opmMupoBaHuE 36pPHOBKU 3J1aKOBBIX KYJIbTYpP (OTTOK aCCUMUJISITOB B (POPMUPYIOLIYIOCS 3€p-
HOBKY, MpEBpallleHNEe BEIECTB B CO3peBarollell 3epHOBKe). DOpMUPOBAHHUE CEMSIH Maciluy-
HBIX KYJIbTYp (TpeBpallleHue BELIECTB MpHU co3peBaHuU). DOPMHUPOBAHUE COUHBIX IJIOJOB
(mpeBpallieHue BEIIECTB, CIIOCO0B! YCKOpEHUs co3peBanust). PopMupoBaHue KITyOHEII010B U
KOPHEIUIO/I0B (POCT, CHHTE3 3allaCHbIX MUTATEIbHBIX BEIIECTB).

['eHeTHYECKUIT KOHTPOJb Pa3BUTHS: MOJIEKYJISIPHBIE MEXAaHU3MBbl pEAIN3allMd HACIIEICTBEH-
HOW MH(OpMaLuu, Kacarouleics pa3BUTHSA; TUddepeHnnanbHas akTUBALMS PEryIHUpyeMbIX
T'€HOB, MOHATHE O TeHETUYECKOH mporpaMMe pa3BUTHsA. Poib GUTOrOpMOHOB B YIpaBiIeHUU
pa3BUTHEM.

OKOJIOTMYECKUN KOHTPOJIb Pa3BUTHS: WHIYKTUBHBIA XapakTep IEHCTBHSI 3KOJIOIMYECKUX
(dakTopoB Ha pazBUTHE, GOTONEPUOANUECKUN KOHTPOJIb Pa3BUTHUS, TEMIIEPATYPHBIN KOHTPOJIb
pa3BUTHS, 3HAYEHHUE FKOJIOTMYECKOTO KOHTPOJIS Pa3BUTHSL.

["'opMOHaIBHBIN KOHTPOJIb PAa3BUTHUS: MOHATHE O (PUTOTOPMOHAXHU BBI3BIBAEMbIX UMM 3 (pek-
Tax pa3BUTHsI, IOHATHE O TOPMOHAJIBHBIX KOMIUIEKCAX, OCHOBHBIE ITOJIOKEHHSI TOPMOHAJIBHOM
TEOPUU PA3BUTHSL.

Teopust LUKINYECKOTO CTAPEHUSI U OMOJIOKEHHSI PACTEHUM B OHTOTEHE3€: OCHOBHBIE MOJIO-
’KEHHsI TEOPUHU, TIOHSITHE O COOCTBEHHOM BO3pacTe OpraHOB PaCTeHMI, MPAKTUUYECKOE UCTIOb-
30BaHuE TEOPHUH B MPAKTUKE PACTEHUEBO/ICTBA.

VYrpaBieHre reHepaTUBHBIM Pa3BUTHEM M CTapEHHUEM pacTeHUil: npuemsl ynpanneHus. CuH-
TETUYECKHE PETyJATOPbl pOCTa U UX MCIOIb30BAHUE B YIIPABICHUH POCTOM (CHHTETHYECKHE
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ayKCHHBI, peTapJIaHThl, dTHJICHITPOAYLEHTHI, 1e(POINAHTbI, I€CUKAHTBHI).

Metoauka onpeaesaeHns IepUOIUIHOCTH pOTa IOOETOB Y IPEBECHBIX pAaCTEHUI

Mertonuka onpenenenus nokasarene Ha0yxaHusi KOJUIOUAHBIX CUCTEM CEMSIH

Mertonuka onpeaeneHys aBTOJIMTUYECKOW aKTHBHOCTH B IIPOPACTAIOIIMX CEMEHAX

Y CTOMYMBOCTS PACTEHHUI K OTPULATEIbHBIM TEMIIEPATYPAM.

VY CTOMYMBOCTh paCTEHUH K HU3KUM IOJIOKUTEJIbHBIM TEMIIEpaTypaM. X0JI00yCTONYUBOCTb.
Y CTOWYMBOCTD PACTEHUN K KOMIUIEKCY HEOIAronpusITHBIX (PAKTOPOB 3UMBI.

VY CTOWYMBOCTB PaCTEHUM K BBICOKMM TeMIieparypam. XKapoCTOUKOCTb.

VY CcTOWYMBOCTB pacTeHU K 3acyxe. 3aCyX0yCTONYUBOCTbD.

VY CcTOMYMBOCTD PACTEHUH K 3aCOJIEHMIO ITOYBBI (COJIEYCTONYUBOCTD)

Y CTOMYMBOCTh PACTEHHI K HEIOCTATKY KHUCIOPO/Ia B MIOYBE.

[TpucnocoOnenne pacTeHUi K KUCIOTHOCTH I1OYBBI.

YcToiunBOCTh K MH(MEKIIMOHHBIM 00JIe3HAM. XapaKTepuCTHKa BO30yauTenei Oone3Hnei pac-
TEHUH.

MexaHu3Mbl yCTOMUMBOCTH K (PUTOMATOTEHHBIM OpraHU3MaM.

VY cTOMUMBOCTh PACTEHUH K AaHTPONOT€HHBIM 3arps3HUTENSAM OKpYyXkatouen cpeapl. crounu-
KU ¥ BUJIbI 3aTPSA3HEHUS OKpY>Karolel cpenbl. BiausHue 3arps3auTeneil Ha pyHKIMOHAIBHOE
COCTOSIHME PACTEHUH.

Hakonenue 3arpsizHuTenieil B opraHax pacTeHuil. 3arpsi3HeHUeE C.-X. MPOJYKIUHU TSHKEIbIMU
MeTaJlJIaMH, IECTULUAAMU, HUTPAaTaMH, paAUOHYKJINJIaMU; KOHTPOJIb KaueCTBa MPOAYKLIUH.
MexaHu3Mbl yCTOMYUBOCTHU K 3arpsI3HUTEIISAM U IIyTU UX MOBBIIICHUS

Meroauka onpeeneHus KapoCTOMKOCTH PaCTUTEIbHBIX TKaHEeHl

Meroavka OonpenesneHus 3alluTHOrO ACHCTBUS caXxapoB Ha MPOTOIUIa3My NpPU BO3JEHCTBUU
OTPULIATENIbHBIX TEMIIEPATYP

dopMHpOBaHUE KadyecTBAa MPOAYKIUH 3€PHOBBIX 3JaKOBBIX KYJIbTYp: HAKOIUIEHHE OEIKOB,
YIJIEBOJOB, JUIUJI0OB BUTAMUHOB. BiMsHME BHEIIHMX YCJIOBUM Ha COCTaB 3€pHa BIIMSHHUE
YCIIOBUM MUHEPAIbHOIO MUTAHUS HA KAUECTBO MPOTYKIUH.

®opmupoBaHue KayecTBa MPOIYKIUU 3€pHOOOOOBBIX KYIbTYP.

®opmupoBaHue KauecTBa MPOIYKIIMN MACTUYHBIX KYJIbTYp

®opmupoBaHuEe KayecTBa MPOIYKIIUH KOPMOBBIX KYJIbTYP

®opmMupoBaHNE KOPHEIIO0B, HAKOIUIEHUE YIJIEBOJOB, a30TUCTBIX BEIIECTB, BUTAMUHOB.
dopmupoBaHue KadecTBa KapTodelns: HAaKOIUICHHE Kpaxmalia M JIPYTHX YIJIeBOJOB, a30TH-
CTBIX BEILIECTB, JUHAMUKA JIPYTUX COCTUHEHUM.

®opMHpOBaHUE KaueCTBa MPOAYKIIMH TUIOJOBO-SITOAHBIX KYJIbTYP

5.2. Tembl NUCbMEHHBIX padoT

[Ipeamer, 3amauu 1 MecTO (PU3MOJIOTUU M OMOXMMHH PACTEHUH B CHCTEME OMOJIOTMYECKUX
3HAHUU CpeN €CTECTBEHHO-HAYYHBIX M arpOHOMUYECKUX TUCHUILIMH. Meronbl pusnonoruu
pacteHuil. OU3NONOTHSI PACTEHUN — TEOPETUYECKasi OCHOBA arpOHOMHHU M OMOTEXHOJIOTHHU.
CoBpemeHHbIe TPoOIeMBbl (HPU3UOTOTHH PACTECHHUM

BemecTBa BTOPUYHOTO TPOUCXOXKICHUS (OpraHUYECKUE KUCIOTHI, dQUpHBIE Macia, Teprie-
HOW/IbI, TJIMKO3H/IbI, (DEHOJIbHBIE BEIIECTBA, AJIKAJIOH IbI, BATAMUHBI )

DKOJIOTHYeCcKHe acleKThl BOJ0OOECIIeUeHHOCTH U BOJIHBIA OajlaHC pacTeHH B arpodurorie-
HO3axX

DKOJIOrMYeCKHEe aCleKThl POTOCHHTE3A.
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DOTOCUHTETHYECKAS IEITEIBHOCTD MTOCEBA U ypOXKan

buonorus u sxoorus JAbIXaHUA

OKOJIOTUYECKHUE ACIIEKThl MUHEPAIbHOI'O TUTAHUSI C.-X. PACTEHUI

B3aumocBs3b 0OMEHHBIX MponeCcCOB U TPAHCIIOPT OPraHNYCCKUX BCHICCTB B PACTCHUAX

®dusunonorus pocra

Y CTONYMBOCTD pacTeHHA K HEOIArONPHUATHBIM TOYBEHHBIM (PaKTOpam.
VYcToiiunBOCTh pacTeHUH K (PUTONATOr€HHBIM OMOTHUYECKUM (akTopam.

VY CTOWYMBOCTD PACTEHUH K aHTPOIIOT€HHBIM 3arpsI3HUTEISIM OKPYIKAIOLIEH cpezbl

6. YYHEBHO-METOJANYECKOE 1 TH®POPMAIIMOHHOE

OBECHEYEHUE JUCHUILIMHBI (MOTYJIST)

6.1. Pexomenayemas qureparypa

6.1.1. OcHOBHas JIUTEpPaTYypa

ABTODBI,
COCTaBUTEIH

3arnasue

W3marenncTBO, IO

TperbsixoB H.H. n
Ap.

®dusnonorus 1 OUOXUMHUS PaCTEHUN

M: Koioc, 2005

TperbsixoB H.H. n
Ap.

[TpakTuKyM 110 PHU3HOIOTHN PACTCHUN

KomocC, 2003. - 288 c., ni

H.M. I'onuaposa,
N.B. Opazaena,
M.H. ITaBnoB

duznonorus pacTeHuit: adboparop-
HBIU [IPAKTUKYM.

2014 (3bC PykoHT)
https://rucont.ru/efd/227932

Poroxwnn, B.B.

[TpakTuxym mo pu3nonoruu u OUOXu-
MUH pacTeHuit : yued. mocodue

CII6.: TUOP/, 2013
https://rucont.ru/efd/294660

6.1.2. JlomotHUTEIBHASI TUTEPATYpPa

ABTOpBI, COCTaBHU-
TEJIU

3arnasue

N3marenncTBO, TON

Ky3nenos Bi. B.,
Hmutpues I'. A.

®wusnonorus pacreanid. T. 1,2

MI'V um. M. B. JlomoHocoBa -
M.:IOpait, 2016. - 437 c. -

bakainasp. AKkageMHUYeCcKUH

KypC)

Ky3nenos B. B.,
JmutpueBal'. A.

®dusunonorus pacTeHuil: yueOHUK

M.: A6puc, 2011

boranuka. B 4 1. T. 2. ®uzuonorus
pactenuii : yue6. nis By3oB / I1. 3ut-
Te, . B. Baiinep, 1. B. Kazepaiit, A.
bpesuncku, K. Képuep ; nox pex. B.
B. Uy6a

M.: Axanemus, 2008. - 496 c.

Ky3nenos B. B.,
JmutpueBal'. A.

®dusunonorus pacteHuit: yueo. as By-
30B

M.: Beicm. mk., 2005

Sxymknna H. 1.,
baxteenxo E. 1O.

®dusuosnorus pacTeHuit: yueo. as By-
30B

M.: Bmanoc, 2005



https://rucont.ru/efd/227932
https://rucont.ru/efd/294660

buoxumus pactenuii: yued. mocodue

Pocros #/]1: ®ennkc, 2004

[Ilymakosa E. B.

boranuka u ¢puznoI0THS pacTCHUN:
yue6. s CI1O

M.: Akagemus, 2013

.. bagununa.

Karomos M.K. dusnoaorus U OMOXHUMHUS CEIbCKOXO- M.: PT'A3Y, 2004
35IICTBEHHBIX PACTECHUM.
Hpmmuna E.B. [IpakTrueckue 3aHATH 110 HU3NOIIO- [DnexTponHslii pecypc] :

TUU ¥ OMOXUMUU PACTECHUH yaeOHOe
rmocoOue.

https://e.lanbook.com/book/45
60#authors

Hoocubupck: HI'AY (Hoso-

CUOMPCKUH TOCYIapCTBEHHBIN

arpapHblil yausepcurer), 2010.
- 136 c. (OBC Jlann)

[TpakTuky™m Ui npoBeaeHus J1abopa-
TOPHBIX 3aHATUH U CAMOCTOSATEILHOM
pabotsl o pucuuninae Ousznonorus
¥ OMOXUMHSI PACTEHHH ISl CTYICHTOB
OYHOI 1 3204HOH (HOPMBI 00YUEHUS
HanpasyieHus: noarorosku 110400.62
ArpoHomusi: yue0. mocobue

[DnexTponHbIi pecypc]
VYecypuiick: [Ipumopckas
I'CXA, 2012.- 113 c.
https://e.lanbook.com/book/70
621

(OBC Jlann)

6.1.3. MeToanueckue paspador

KH

ABTODBI,
COCTaBUTENIH

3armaBue

W3 nartenscTBO, IO

Munexuna H. B.

3ananus B TeCTOBOU (popme 1o Jirc-
nuuae «PU3nonorusa 1 OUOXUMHUS
pacTeHui»

bpsauck: WM3n-Bo  bpsHckui
I'AY, 2020. C. 160
http://www.bgsha.com/ru/book

795438/

Munexuna H.B.

®dusunonorus u OMOXUMHUS PACTEHU:
y4eOHO-METOIMUECKOe Toco0ue st
71a00PaTOPHO-TIPAKTUYECKUX 3aHITHH
U CaMOCTOSITETILHON paboThI (¢ 2te-
MEHTaMH TUJAKTHYECKOr0 MaTepuaia)

bpsuck: Uzn-Bo  bpsHckuii
T'AYy, 2018. - 103 c.
http://www.bgsha.com/ru/book
1440625/

Munexuna H.B.

PuU3H0IJIOrUs PAaCTEHUI: METOAYE-
CKH€ YKa3aHUs K JJabopaTopHO-
MPaKTUYECKUM 3aHATUSM (C DJIEMEH-
TaMM JUJAKTUYECKOr0 MaTepuaa)

bpsanck. U3narensctBo bpsH-
ckoro 'AY, 2017. - 46
c.http://www.bgsha.com/ru/bo
0k/433208/

6.2. [lepeueHs coBpeMEeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX HH(OPMAIMOHHBIX CIIPABOY-

HBIX CHCTEM

1. Tlopran ®enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BHICHIETO 00pa3o-
BaHus http://fgosvo.ru/

2. Tlopran

"NHpopMaiMoHHO-KOMMYHHUKAIIMOHHbIE

http://www.ict.edu.ru/
3. Web of Science Core Collection monutemarudeckas pedepaTuBHO-OHOIMOrpaduueckas u

TCXHOJIOTHH B

oOpazoBaHuM"

HayKoMeTpHuueckas (6nbanomerpuueckas) 6a3a nanHbIxX http://www.webofscience.com


https://e.lanbook.com/book/4560#authors
https://e.lanbook.com/book/4560#authors
https://e.lanbook.com/book/70621
https://e.lanbook.com/book/70621
http://www.bgsha.com/ru/book/795438/
http://www.bgsha.com/ru/book/795438/
http://www.bgsha.com/ru/book/440625/
http://www.bgsha.com/ru/book/440625/
http://www.bgsha.com/ru/book/433208/
http://www.bgsha.com/ru/book/433208/

o

10.
11.

12.
13.
14.
15.
16.
17.

18.

19.

[TonmnoTexkcToBbIN apxuB «HanumonansHbii DnekrpoHnHo-UHbopManmonnsiii Koncoprmym»
(HOHMKOR) https://neicon.ru/

basbl qannbIx n3garenscra Springer https:/link.springer.com/

OneKTpoHHO-OMONIMoTeyHass cucreMa wu3gatensctBa «Jlamby. — Pexum nmoctyna
http://www.lanbook.com/

DNeKTpOHHO-O0ubMoTeuHas cucreMa «HarmmonanbHbll 1udpoBoit pecypc PykoHT». — Pe-
xuM jpocryna: http://rucont.ru

Hayunas snextponHast 6ubanoreka. — Peskum mocryma: http://eLIBRARY.RU

BecnuatHas snexrponnas MiHTepHeT-OnbmmoTeka o Bcem o0aacTsaM 3HaHu. — Pexum 10-
cryma: http://www.zipsites.ru/

Hurepuer-6udmmoreka [Qlib. - Pexxum nocryna: http://www.iglib.ru

Poccuiickuii  denepanbHplii  00pa3oBaTeNbHBIH  TopTal. —  Pexum  nmoctyma:
http://www.edu.ru/
Hanmonanbnas SHIMKJIONEIMYECKast ciyxo0a. — Pexum JIOCTYyTIA:

http://www.bse.chemport.ru/

Crnosapu u suiksoneann ON-Line. — Pexxum goctyma: http://dic.academic.ru/
Temarudeckuii cioBaps [ toccapuii.py. — Pesxxum poctyna: http://glossary.ru/

Caiit LlenTpanbHON HAyYHOU CETbCKOXO3IHCTBEHHOM OMOIMOTEKH. — [ DNEeKTPOH. pecypc]. —
http://www.cnshb.ru

bubnmoreka no ecrectBeHHbIM Haykam PAH — http://www.benran.ru;
ONeKTPOHHO-O0MOINOTEYHAs cucrema Bpsinckoro I'AY —
http://www.bgsha.com/ru/index.php, a Takke oTeuecTBEHHBIC U 3apyOCIKHBIC AIICKTPOHHBIE
PECYpCHI IO BOIPOCAM 3aIMThI CEIbCKOXO03IHCTBCHHBIX KYJIbTYP OT BPEIHBIX OPraHM3MOB
http://www.cnshb.ru — Caiit L{eHTpaiabHOM HAyYHOU CETbCKOXO3SIMCTBCHHONW OMOIMOTEKH,
MMeeTCs TOCTYII K mouckoBoi cucreme B karajorax [[HCXBD.

http://fizrast.ru/

6.3. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Oneparrionnast cuctema Microsoft Windows XP Professional Russian
OneparrionHast cuctema Microsoft Windows 7 Professional Russian
Oneparrionnast cuctema Microsoft Windows 10 Professional Russian
Oducnoe nmporpammuoe obecrieuenne Microsoft Office 2010 Standart
Oducnoe nmporpammuoe obecrieuenne Microsoft Office 2013 Standart
Oducnoe nmporpammuoe obecrieuenne Microsoft Office 2016 Standart
Oducnoe nporpammuoe obecrneuenue OpenOffice

Oducnoe nporpammuoe obecrneuenue LibreOffice

[Tporpamma amst pacio3naBanusi Tekcta ABBY'Y Fine Reader 11
[Mporpamma amst mpocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIYJIA)

VY4eOHnble ayautopuu Juisd nposefieHust | CrnennanbHble oMelneHus (yueOHble ayAuTOpUU U To-

3aHATUH JeKIMOHHOTO THMa: 416 MEILEHUs Il CaMOCTOSTEIbHON MOATOTOBKU M XpaHe-
Y4eOHbIe ayAUTOPUH [T TPOBEICHUST | HUSI 000pYJOBaHUS) YKOMIUIEKTOBAHBI CIICIIHATU3APO-
n1a0opaTOpHbIX 3aHATHI: 421 BaHHOU MeOeNbl0 U TEXHUYECKUMHU CpPEICTBAMH 00yde-
Y4eOHbIe ayIUTOPUH [T IPOBEICHUST | HAA (CKaHep, PUHTEP, TEIEBU30D, MPE3eHTAINN. yueo-
NPaKTUYECKUX 3aHATUI: 421 Hble GuibMbl, [IpemnaratoTcst HaOOPHI AEMOHCTPALIMOH-

YueOHbIe ayAUTOPUH IS POBEJCHUSI | HOTO O00OpYIOBaHUS M Y4eOHO-HATJISIHBIX TTOCOOUH,
TCPYIIOBBIX U MHIUBUAYaJIbHBIX KOH- o0ecrevnBarIIie TeMAaTUYECKUE WIUTIOCTPAIIUHU, COOT-



https://link.springer.com/
http://www.lanbook.com/
http://rucont.ru/
http://elibrary.ru/
http://www.zipsites.ru/
http://www.iqlib.ru/
http://www.edu.ru/
http://www.bse.chemport.ru/
http://dic.academic.ru/
http://glossary.ru/
http://www.cnshb.ru/
http://www.benran.ru/
http://www.bgsha.com/ru/index.php

cynbranmii: 421 BETCTBYIOIINE TUCIUIUIMHE W pabodeil ydeOHOU mpo-
Y4eOHble ayAUTOPUH IS IPOBEJICHUST | TpaMMe AUCHUILTHHBL. OCHAIICHBI BUICOTEXHUKON (Tie-
TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOH | pEHOCHOW MYJIbTHMEIHUHBIA TPOSKTOP, TEIECBU30D)

arrecranuu: 421 Aynuropus JUIsi CaMOCTOSATEIbHOUW pabOThl OCHAICHA
Aynuropus JUis CaMOCTOSITEIBHON pa- | KOMIBIOTEPHOW TEXHUKOM C MOJKIIOYEHHEM K CETH
6oter: 311 «HTEepHET» M O0ecmeueHa JOCTYIOM B JJIEKTPOHHYIO

[Tomemenne s xpaHeHus U npodu- | ”HPOPMAIIMOHHO-00pa30BaTENbHYIO cpeny bpsiHckoro
JAKTHYECKOTO 00chmyxuBaHus ydeOHo- | [AY.
ro obopynoBanus: 421

8. OBECIIEYHEHHUE OBPA30BATEJIbHOI'O TIPOLUECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 31I0POBbS U UHBAJINIOB

JUISL CIIETIBIX U CTIa00BUAIINX

- JeKuuA o(pOPMIISIOTCS B BUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBIO KOMIIBIO-
Tepa CO CeLUAIN3UPOBAHHBIM IPOrPAMMHBIM O00ECTIEUECHUEM;

- TIMCbMEHHBIE 3a[]aHMsI BBIMOJHAIOTCS HAa KOMIIBIOTEPE CO CIEUATM3UPOBAHHBIM MTPOrpaMM-
HBIM 00€CIIeYeHNEeM, WIM MOTYT ObITh 3aMEHEHbI YCTHBIM OTBETOM;

- oOecrnieunBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jirokc;

- JUUIs1 BBIIIOJIHEHUSI 331aHUs [IPU HEOOXOJMMOCTH MPEIOCTABISETCS YBEINYMBAIOLIEE YCTPOM-
CTBO; BO3MOXHO TaK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEIHMUUBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIIIOTCS YBETUUEHHBIM HIPUPTOM;

- DK3aMeH M 3au4€T MPOBOAATCS B YCTHOW (hOpME WM BBINOIHSIOTCS B MHUCBMEHHOU (hopme Ha
KOMIIBIOTEPE.
JUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

- JeKIUH 0(OPMIIIOTCS B BUJE JIEKTPOHHOTO JOKYMEHTA, JIMOO MPEIOCTaBISAETCS 3BYKOYCH-
JMBAOIAS anmaparypa UHIUBUAYaIbHOTO MOJIb30BAHUS;

- MUCHMEHHBIE 3aJIaHUS BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOMU (hopme;

- K3aMeH U 3a4€T MPOBOJATCS B MUCBMEHHOM (hopMe Ha KOMIbIOTEPE; BO3MOXKHO MPOBEICHHE
B (hopMe TECTHPOBAHUS.
JUIS JIUL C HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO arnapaTra:

- ek o(pOPMIISIOTCS B BUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBI0 KOMIIBIO-
Tepa CO CeUUAIN3UPOBAHHBIM IIPOTrPAMMHBIM 00ECTIEYEHUEM;

- TIMCbMEHHBIE 3aJ]aHMsI BBIMOJHIIOTCS HAa KOMIIBIOTEPE CO CIIEIUATM3UPOBAHHBIM MTPOTPAMM-
HBIM 00CCITCUCHHEM;

- DK3aMeH M 3au4€T MPOBOJAATCS B YCTHOW (hOpME WIIH BBITIOIHSIOTCS B MHUCBMEHHOW (hopMme Ha
KOMITBIOTEPE.

ITpu HEOOXOMUMOCTH MpelycMaTpUBAETCs YBEITUUYEHUE BPEMEHHU AJIs IIOATOTOBKU OTBETA.

[Tponemrypa mpoBeneHus TPOMEKYTOTHOM aTTeCTAINH Il 00yJarOIINUXCsl YCTaHABIHBACTCS
¢ yu€TOM HMX MHIMBHIYyaJbHBIX NCUXO(pHU3HUECKUX ocobeHHOcTell. [IpoMexxyTouHas arrecTrarius
MOXET TPOBOAUTHCS B HECKOJIBKO 3TaTOB.

[Ipu mpoBeneHUM MpOLETypbl OLIEHUBAHUSA PE3YJAbTATOB OOYYEHHUS IpPeayCMaTpUBACTCS
UCTIONIB30BAaHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHAWBHAYAJIbHBIMU
0COOEHHOCTSAMHU OOYYaIOIIUXCS. DTH CPEICTBA MOTYT OBbITh NMPEIOCTABICHBl YHUBEPCUTETOM, WU
MOTYT HCIIOJTb30BATHCSI COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBenenne  mpoueaypbl  OLCHHWBAaHUS  PE3YAbTaTOB  OOyueHHMs  JOMYyCKaeTcss ¢
UCTIOJIb30BaHUEM JHCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTYN K MHPOPMAIMOHHBIM M OubnuorpaduiyeckuM pecypcam B cetu MH-
TEPHET JUISl KXKI0TO o0ydaromerocs B hopMax, aqanTHPOBaHHBIX K OTPAHUYCHUSM UX 3I0POBBS U
BOCIIPHUSATHS HHPOPMALIUH:



o JUTSI CTICTIBIX M CTTAa00BUISIIINX

- B Ie4aTHOM (hopMe YBEIIMUEHHBIM MPpU(TOM;
- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

o JUI TIYXHUX M CI1a00CIBIIIAIINX

- B Ie4aTHOH opMme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

o JUTSE 00YJArOIIUXCS C HAPYIICHUSMU OITOPHO-IBUTATEIILHOTO armapara:
- B Ie4aTHOH opMme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

VY4eOHbIe ayAMTOPUU ISl BCEX BHJOB KOHTAKTHOW M CaMOCTOSITEILHOW pabOThI, HaydHas
OnOIMOTEKa U MHBIE TIOMEIICHHS 111 00y4eHHUsI OCHAIIIEHBI CIIeUATbHBIM 000PYJIOBAaHUEM U Y4eO-
HBIMH MECTaMH C TEXHHUYECKUMH CPEICTBAMU OO0 yUCHHS:

® IS CICNBIX U CIa00BUISIINX:
- DJIEKTPOHHO-ONTHYECKOE YCTPOMCTBO AocTyna K mHbopmanuu it yun ¢ OB3 npexnazHadeHo
JUISL YTEHUS] K IPOCMOTPa U300paKEHUH JIFOJIbMH C 0CIa0JICHHBIM 3PCHUEM.
- CTICIIMATTN3UPOBAHHBIN IPOrPAMMHO-TEXHIUYSCKHIA KOMILIEKC JUIs  claaboBuasMmuX. (ayauropus 1-
203)

® Ui TIIYXUX M CIa0OCIHbIIAIINX:

- aBTOMATH3MPOBAHHBIM padOYMM MECTOM IS JIIOACH C HapyIICHHEM clyXxa U clabocibiiia-
11706

- aKYCTHUYCCKHUH YCUIIUTENb U KOJIOHKH;

- UH/IMBU/IyaJIbHBIC CUCTEMBbI YCUJICHHUS 3BYKa
«ELEGANT-R» npuemnuk 1-cropoHHei cBsizu B nuarna3one 863-865 MI 1
«ELEGANT-T» nepenaruuk
«Easy speak» - MHAYKIIMOHHAS METIS B IUIACTHKOBOW OIUIETKE I OECIPOBOIHOTO TMOJ-
KIIFOUEHUS YCTPONCTBA K CIIyXOBOMY ammapary cladoCibIIIamniero
Muxkpodon netnnunsiii (863-865 MI'w), Hengda
MuxkpodoH c oronoseMm (863-865 MI'n)
- TPYNIIOBBIE CHCTEMBI YCHUJICHHSI 3ByKa
-ITopratuBHas ycTaHOBKa OECIPOBOAHOM nepeaadn HHGOPMAIUH .
e Ui O0yYarOIIUXCS C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arapara:
- IePEIBIKHBIMHE, PETYJIUPYEMBIMH dproHOMuYecKkuMu napramu CHU-1,
- KOMITBIOTEPHOM TEXHUKOW CO CIEIUATBHBIM TPOrPAMMHBIM 00€CTIEYCHHEM.



IIpuaoxenne 1

®OH/I OHEHOYHLIX CPE/ICTB

1. TACIIOPT ®OHJA OINEHOYHBIX CPEJACTB

Hanpasnenne 35.03.04 Arponomus
[Tpoduns duTocaHUTAPHBIN KOHTPOIL U KAPAHTHH PACTCHHM
Hucnurmuna: OU3Hoa0rus 1 OMOXUMHUS pacTEHUN

dopma NpOMEKYTOUHON aTTECTALUN: IK3aMEH

2. IEPEYEHb ®OPMHUPYEMBIX KOMIIETEHIIAN U 3TAIIBI UX
POPMUPOBAHUA

2.1. Komnerenuumn, 3akperiéansle 3a gucuumiannoii OIIOII BO
Nzyuenune nucuurinabl «Du3nonorus 1 OMOXUMHUSI paCTeHHI» HarpaBjieHO Ha popMUpoBa-
HUU CIEAYIOIINUX KOMIIETEHIIUN:
OIIK -1 CnocofeH pemiaTb THNOBbIE 32/1a4H NPO(ecCHOHAIBHOM 1esiTeIbHOCTH Ha 0C-
HOBE 3HAHHMI OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTECTBEHHbIX HAyK € NPHMEHEHHEM
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIH M
OIIK-1.1. UA-1 JleMoHCTpHUpYET 3HAaHHE OCHOBHBIX 3aKOHOB MaTEeMaTHYECKHUX, €CTECTBEHO-
Hay4YHbIX M 00IenpodecCHOHANbHBIX TUCIMILIMH, HEOOXOAUMBIX Ul pElIeHHs THIOBBIX 3a7ay B
o0yacT arpOHOMUU
OIIK-1.2. U1-2 Vcnomb3yeT 3HAHUS OCHOBHBIX 3aKOHOB MATEMAaTHYCCKUX U €CTECTBEHHBIX
HayK JUIs peLIeHMs] CTaHAApTHBIX 3a7jad B arpOHOMUU
OIIK-1.3. U -3 [Tpumensier nHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B PEIICHUU

THUITIOBBIX 3a/1a4 B obnacTu arpOHOMHH.

2.2. lIpouecc popMupoOBaAHUS KOMIIETEHUMH 10 TUCUMUILIJIMHE
«@Pu3noJ0rusi 1 OHOXMMHSA pPacTeHUID)

Howmep
pasne- HaumenoBaHue pa3ziesioB U TeM /BUJ 3aHATHs/ 3.1 V.1 H.1.
Ja
Pasnes 1. ®u3noJiorusi 1 6MOXUMHUS PACTUTEIBLHOH KJIETKH + + +




Pa3nea 2. BoaHblii 00MeH

Paznea 3. @orocunTe3

Pazgen 4. /Ipixanue

Paznen 5. MuHepajibHOe NUTAHME PACTEHH I

Pa3znen 6. O0MeH 1 TPAHCHOPT OPraHUYECKUX BelIeCTB

Paznea 7. Poct u pazButue

Pasnes 8. IlpucnocodisieMocTh M YCTOHYMBOCTH

|+ +|+]+]+]+
++|+|+|+]+|+]+
++|+|+|+]+]+]+

Pa3nen 9 . @opMupoBaHHe KauecTBA YPOKas

Coxkpatuenue: 3. - 3HaHue; Y. - ymenue; H. - HaBBIKU.

2.3. CTpyKTypa KOMNEeTeHIUii o TucuuiinHe « PU3noJIorus M OMOXUMHS PACTEHMIN

OIIK -1 Cnocob6en pemath THNOBBIE 3a7a4u NMPo¢eCcCHOHAIBHOI TesiTeIbHOCTH HA OCHOBE 3HAHMIi OcC-
HOBHBIX 3aKOHOB MATEMATHYECKHMX M €CTeCTBEHHBIX HAYK ¢ IpuMeHeHHeM WHGOPMALMOHHO-
KOMMYHHKANMOHHBIX TEXHOJIOT Uil

3uath (3. OIIK -1) Vumers (V. OIIK- 1) Bnagers (H. OITK-1)
DopMBl, Omnucanue Popwme, Dopwi,
Onucanue METO/IBI, Omnmcanue METO-
METOJBI,
TEXHO- TEXHO- JBL,
U JIOTHUH TEXHO-
JIOTUH
OCHOBBI (DU3HOJIOTUU U OHO- pelmarb TUIOBBIC 3alda4d 3HAHUAMH  OC-
XUMHAH PACTCHHUU; OMOXMMH- npopeccHOHANBHON  Jiesl- HOBHBIX  3aKO-
YECKMI COCTaB PACTEHUI, TEABHOCTH, ONPCAC/IAT HOB MaTeMaTu-
npupoay U (GYHKIUH OCHOB- npupoxy M OHOXHMHUE- YecKUX U ecTe-
HBIX BEIIECTB B PaCTUTEIb- cknit coctap  pactemmii, | 113002~ | rpepyy nayk | Jlabo-
HOM OpraHu3Me; MpPOUECCHI, | Jlexyuu | OUCHMBATH HX dusnonoru- | TOPHEIC | 10w onrporu- | paTop-
CBSI3aHHBIC C BOJHBIM OOMe- pasne- ueckoe cocTosHme 110 Gro- | (PAK- poBaHust  xozja | HbIC
HOM, (POTOCHHTE30M, JIbIXa- | 0B Ne JoTHYecKUM  Tiporeccam; | M€ ¢dusnonoruye- (pax-
HHMEM, OOMEHOM M TPaHCHop- | 1, 2, OIPENEIIATE NoKa3aTeJIn CKIge) CKHX IpoLeccos | THYC-
TOM OpraHWYEcKHX BEIIECTB; | 345,67 | Yyuwanomue poct, passu- | PAYOTHL | 5 pacryrenprom | cxue)
OCHOBbI MHUHEPAILHOrO MH- | 89, THE pacTeHuil, ux mpucro- | PasAc OpraHusMe, paboTs
TaHus;, (PaKTOpPBI, BIUSIOIINE cobnsiemocTh M ycToitum- | OB Ne HaBbIKAMU pasne-
HA POCT M pa3BHUTHE pacTe- BOCTh K BO3JICHCTBHIO (hak- é’ 42’5 67 oleHKH (usmo- | OB Ne
HUW; TPUCTIOCOOIIEMOCTh U TOPOB CpEAbl; HAa OCHOBE | “»™*" i1 | JJOrUYeCcKOro 1,2,
YCTOMYHMBOCTh, OHOXMMHUYE- 3HAHHI OCHOBHBIX 3aKOHOB | 019 cocrostnust pac- | 3,4,9,6,
CKH€ OCHOBHI (DOPMHUPOBaHUS MaTeMaTH4eCKux M €CTe- tenuit u ux | 7,8,9
Ka4yecTBa ypoOxKasl CeJIbCKO- CTBCHHBIX HayK C IIpHMC- aJanTaloOHHO-
XO3SIMCTBEHHBIX KYJbTYp IS HCHHEM  MH(OPMAaLMOHHO- ro IOTEHIMania,
pELICHUs] THUIIOBBIX  3aja4 KOMMYHHUKAaIlHOHHBIX  TCX- OIpeaeIeHUs
npodeccuoHaIbHON nesi- HOJIOTHIl JMarHOCTHPOBATH (hakTopoB
TEJIbHOCTH Ha OCHOBE 3HAHUM HEJIOCTATOK HIIM  M30BITOK YIIy4IlIEHUs pPo-
OCHOBHBIX 3aKOHOB Marema- 9JICMEHTOB  MHHEPAJIbHOI'O CTa, pa3BUTUA U
THYECKUX M ECTECTBEHHBIX [TUTAHUS; (opmupoBaTs KadecTsa  IIpo-
HayK C NOpPUMEHEHUEM WH- Ka4eCTBO ypoxas CCIbCKO- JIYKIUU C TIpHU-
(hopmarmoHHo- XO3SHCTBEHHBIX KYJIBTYP MEHEHHEM UH-
KOMMYHHKAIIUOHHBIX TEXHO- ¢dbopmanmoHHO-
JIOTUH KOMMYHUKaIU-
OHHBIX  TEXHO-
JIOoTUi




3. MOKA3ATEJIA, KPUTEPUA OITEHKA KOMIIETEHITAM

N TUITOBBIE KOHTPOJIBHBIE 3AJIAHUA

3.1. Oyenounvie cpeocmea 01 nPOBEOEHUA NPOMENHCYHOYHO ammecmayuu OUCYUNIUHbL

KapTa ouieHOYHBIX CpeJCTB MPOMEKYTOUHOI aTTeCTAIIUM TUCHHUILIMHBI,

NpoBOAUMOIi B (hopMe 3K3aMeHAa

Kontpo- | Onenou-
/1 Pazpen nuci- KonTponmpyemsbie AuIakTHIECKHE EAMHALIBI (TEMBI, BOITPOCHI) JIMPYEMBIC| HOE CpelL-
IIJTMHBI KoMmrie- | cTBO (Ne
TEHIIMU | BOIIpOCa)
Ousponorus i | JIPEAMET, 33/[a91 H MECTO QJH?'HOJ'IOFI/II/I n 6uoxumun pacrennii| OIIK -1 | 1-19
1 | Guoxmmus pac- [P SHCTEME OMONOTMUECKUX 3HAHUN Cpean €CTECTBEHHO-HAYHBIX 1
THTCIIBHOMN arpoHoMu4eckux aucuuiuivH. Tema 1.1 Xumuueckuii coctaB pac-
TUTeNbHON KieTku. Tema 1.2 OOMeH BemlecTB B pacTHUTEIHHOU
et knetke. Tema 1.3 CTpykTypa v QyHKIMHU pacTUTEIHHOMN KIETKH.
Tewma 2.1 Bouansblit o0meH pacrenuii. Tema 2.2 ®uznonorus Bogo- OITK — 1
nornomienust pactenuid. Tema 2.3 Tpaucnupanms. Tema 2.4 Dxo- 20-40
2 | BonHelii 0OMeH|tornyeckne acrekThl BOA0OOOECIEUEHHOCTH W BOJIHBIA OajaHc
pacTeHHil B arpo(hUTOIEHO3aX.
Tema 3.1 OOmras xapakrepuctuka porocuntesa u porocuntern-| OIIK -1
yecKoro ammapara.. Tema 3.2 DHEpreTUHYeCKHeE acleKThl (POTOCHH- 41-62
3 | ®orocunTe3  [resa. Tema 3.3 Buoxumuueckue acnekTsl otocunresa. Tema 3.4
Tewma 3.5 @oTocuHTeTHYECKAS AEATENBHOCTH ITOCEBA.
Tema 4.1 buonorus u sxonorus npixaausa. Tema 4.2 Dueprerude- OIIK — 1
CKHE acleKThl Abixanus. Tema 4.3 buoxummuyeckue acrekThl Jbl-
XaHUS: TJIUKOJIUTUYECKUI MyTh OKHCIJICHHS TJIFOKO3bI - JIOKaJIN3a-
[usi, o0Imas cxema M dHepreTuyeckas 3pQeKTUBHOCTb; MEHTO30-
4 | Jexanme (ocdaTHBI TIyTh OKUCJICHUS TJIFOKO3bI - JIOKaJIHM3alMs, 00Ias 63-74
cxema W dHepreTuueckas 3QQekTuBHOCTE. bpokeHue, kak crnoco
OKHCJICHUS TJIIOKO3bI B aHA3POOHBIX YCIOBHAX: CYLIHOCTH OpoKe-
HUS, KOHEYHbIE TMPOJYKTHI, OalaHCOBBIE YpaBHEHUS, DHEPreTHYE-
ckass 3()(PeKTUBHOCT, (U3MOJOTHYECKas poJib. [JIMOKCalaTHBIN
i (I'OLL).
Tema 5.1 Buonornueckue acrekTsl MuHepanbHoro nutanus. Temal OIIK — 1 75.87
MunepanbHoe 5.2 OcHOBHBIE 3aKOHOMEPHOCTH TIOTJIONIEHHS] JIEMEHTOB IHTa-
S | nutanue pac- |uua. Tema 5.3 DKoJOrMYECKUe acHeKThl MUHEPAILHOTO IUTAHUS
TEHUU C.-X. paCTCHUH.
OGMeH 1 Tema 6.1 OOMeH amMuUHOKHCIOT U OenkoB. Tema 6.2 O0men yrite-| OINK — 1
Tpascropt op- [FOAOB- Tema 6.3 O6men nunuaos. Tema 6.4. OdyHKIMOHANBHAS 88-104
6 rannuecknx  [KAPAKTEPUCTHKA OPraHUYECKUX BEWIECTB B PACTEHHUSIX: KOHCTHTY-
[MOHHBIE BENECTBA, 3aIIaCHBIC, META0OJUTHI.
BEIIECTB
Tema 7.1 ®wuszmonorus pocra. Tema 7.2 ®usmonorus passurus OIIK -1
Pocr u pazsu- - 105-124
7 THe pactennid. Tema 7.3. PerynsatopHbie MeXaHU3MBI Pa3BUTHA
Tema 8.1 YcToitunBOCTh pacTeHuil k HeOmaronpusaTHeIM Temnepa-| OIMK — 1
[Tpucnoco6is- rypam. Tema 8.2 VCTOHYMBOCTH pacTeHUid K HEOIArONPUSTHBIM 125-139
8 €MOCTh U |IOYBEHHBIM (aktopam. Tema 8.3 VcroiunBocTh pacteHuil kK (u-
YCTOMYMBOCTD [TONATOI€HHBIM ouotuueckuM ¢akropam. Tema 8.4 YcToHuuBOCTD
ACTEHHUH K aHTPOIIOTEHHBIM 3arPSI3HUTENSIM OKPYKAIOLIEH Cpeibl.
9 | ®opmuposa- |Pusnonorus u Gmoxumus GopMupoBanus kauecta ypoxas ¢/x | OIIK -1 | 140-146
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KoHTpoabHBbIE BONPOCHI K 3K3aMeHYy

[Tpenmer, 3anauu U MecTo (PU3MOJIOTUN U OMOXUMHM PACTEHHH B CHCTEME OMOJIOIMYECKHX
3HAaHUU CPEIU €CTECTBEHHO-HAYYHBIX U arPOHOMUYECKUX JUCLUILINH.
Mertoas! ¢pusnonorun pactenuid. CoBpeMeHHbIe Tpo0IeMbl (PU3HOIOTUN PACTEHUI

OO0mias xapakTepucTUKa XUMHUYECKOTO COCTaBa PACTUTEIHHOM KJIETKH: OpraHUYecKue Be-
[IeCTBa, MUHEPAJIbHBIC BEIIECTBA, BOAA, KIIACCU(PUKALINS OPTAaHMYECKUX BEIIECTB KICTKH.
XapakTepucTUKa OPraHWYeCKUX BEIIECTB KJIETKH — aMHUHOKHUCIOTHI W OCJIKH: 3JIeMEHTap-
HBII COCTaB; XUMHUYECKas MPUPOJa U (PyHKIIUU.

VYTrneBoabl: 3JNEMEHTapHbI COCTaB; XMMHYEcKas mpupoia ¥ (yHKIuUU (MOHOCAXapHbI,
OJIUTOCaXapUIbl, TOTUCAXAPHIBI).

Jlumu el BJIeMEHTapHBIN COCTaB; XUMUYecKast Ipupoja U GYHKIUU (KUPBI, HOCHOTUTTUIBI,
TJTUKOJIATIHIBI ).

Hyxneotuasl 1 HYKJIEMHOBBIE KUCIOTHI: SJIEMEHTAPHBIM COCTAaB; XUMHUYECKas MpUpOaa U
(GYHKIHH.

BeriectBa BTOPHUHOTO MPOUCXOXKICHUS

OOMeH BellecTB B paCTUTENBHON KJIETKH: MOHATHE 00 0OMeHe BellecTB, MeTaboIn3M, aHa-
60s13M, kataboau3M. OcoOCHHOCTH OMOXMMHUYCCKUX PEaKIUH.

CymHocTth (epmMeHTaTUBHOTO KaTtanuza. @OepMeHTbl, UX CTPOEHUE U CHeHUu(UIHOCTS,
KJaccuuKanus.

OO0miast xapakTepuCTUKa CTPOCHHS PACTUTEIBHOM KIIETKH: KJIETOYHasi 000Ji0uKa, MpOTO-
ma3Ma, Bakyousib. Kiierounsie MeMOpaHbl: CTPYKTYpa U CBOMCTBA OMOJIOTHYECKON MeMOpa-
HbI, MeMOpaHHBIE CUCTEMBI KIIETKH.

XapakTepucTuKa MPOTOIUIA3MAaTHUECKUX CTPYKTYpP: SIPO, HUTOIIIA3Ma, XJIOPOIUIACThI, MH-
TOXOHJPUU, pUOOCOMBI, MUKPOCOMBI, SHIOTIIIa3MaTHIYECKasl CETh.

[IpoHumiaeMoCTh KJETKa JJIs BEIECTB: XapakTep MPOHUIAEMOCTH, CBSI3b MPOHUIIAEMOCTH C
(U3HONIOTHYECKUM COCTOSIHUEM KIIETKH U OCOOEHHOCTSMHU MPOHMKAIOIIETO BEllecTBa. AK-
TUBHBII M MAaCCUBHBIN TPAHCIIOPT BEIIECTB Yepe3 MEMOpaHy: MEXaHU3MbI M 3aKOHOMEPHO-
CTH.

Kietka kak 1emocTHas )KMBasi CUCTEMa: KOMITAPTMEHTAIUS KJIETKH (CYIIHOCTh, 3HAYCHHE),
OCHOBHBIE KOMMApTMEHTHI KJIETKH, MHTETpaIiusi OOMEHHBIX MPOIIECCOB B KJIETKE, MEXaHU3-
MBI BHYTPUKJIETOYHOTO TPAHCIIOPTA BEIIECTB.

B3auMocBsI3p ¥ B3aMMOJEHCTBHE KJIETOK LEIOCTHOIO PACTUTEIBHOTO OpraHuU3Ma: KIIEeTKa
KaK IIeJIOCTHAasl CHCTeMa, MEXKKIIETOUHBI 0OMeH mHpopmManuel (mpupoaa OHOIIEKTpUYe-
CKHX TIOTEHITHAJIOB KJIETKH, UX XapaKTEPUCTUKA U KaHAIBI TIepeayn).

MeTtouka MpoBeIeHUs] KAYeCTBEHHBIX PeakInii Ha 0OOHapyXeHHe OEIKOB B CeMeHax
Meroarka MpoBeACHUsI pPeakinii Ha 0OHApY)KEHHE 3aIMacHBIX YIIEBOJOB B MPOAYKTHBHBIX
OpraHax pacTeHUH

Mertoanka mpoBeACHUS JUATHOCTUKH (YHKITMOHATHHOTO COCTOSIHUSI KJIETKU MOABEPKCHHOU
BO3JICHCTBHIO TEIJIOBOTO CTpecca

MeTtouka nMpoBeIeHUs] JUArHOCTUKH (PYHKIIMOHATBHOTO COCTOSHUS KIIETKH TI0/IBEP>KEHHOM
BO3JICUCTBUIO MOBPEXKIAIOMINX XUMUYECKUX BEUIECTB

XapakTepucTuka BHYTPUKIIETOYHOW BOJBI: COJEPKAHHME W JIOKAJIU3alUsl BOJbI B KIIETKE,
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pOJIb BOJBI B JKU3HU KJIETKH, (POPMBI BHYTPUKJIETOUHONW BOJBI M UX (PU3NOJIOTHYECKOE 3HAa-
YEeHHUE.

OcMoTHYECKUIT MEXaHU3M BOJOOOMEHa KIETKH: OCMOC, OCMOTUYECKHIA MOTEHIIUAI PACTBO-
pa. BonooOMeH KieTku, TOMEIIEHHO! B BOJY M KOHLIEHTPHUPOBAHHBIN PacTBOp

Mexanu3Mm BoJo0OMEHa, CBA3aHHBIN C HA0OYXaHUEM U 0OTOYXaHUEM KJIETOYHBIX KOJJIOMJIOB.
Kopens - opran BojonoriomeHus (Mophosorust 1 aHaTOMHsI)

XapakTepucTUKa OYBEHHOH BOJbI, ()OPMBI IOYBEHHOH BOJIbI, KO3(PPULIMEHT 3aBsiiaHUs —
METOJMKA ONPEACICHUS

[Tornomenue ¥ TpaHCIIOPT BOJBI B PACTEHUAX: IIOCTYIUICHUE BOJABI B KIIETKHA KOPHS, KOpHE-
BOE JIaBJICHUE U €r0 IPOsIBIEHUE («IJIad» PACTEHUM, I'yTTalus)

3aBUCHUMOCTH BOJIOIIOTIIOMIEHUS OT 3KOJIOTMYECKHX (PaKTOPOB (OT TEMIIEPATypPhl, BIAXKHOCTH
BO3/lyXa U [10YBbI, a3palliy O0YBBI, KOHIIEHTPAL[UH COJIEH B IOUBEHHOM pacTBOpPE
Tpancnimpauusi: CylHOCTb, pa3Mepbl, 3HaueHue. JIMcT, Kak opraH TpaHCIUpPALHUU. Y CTbUY-
Has ¥ KyTUKYJISIpHAs TPAHCIHAPALUH.

MexaHnu3M TpaHCIIMpPAaLUK: 3Tallbl, yCTBUUHBIE JBUKCHMS, CyTOYHBIN X0 TPaHCIIMPALUH.
[Toka3zarenu TpaHCHUPALMH, 3aBUCUMOCTb OT (DAKTOPOB CpEJIbI.

3aBUCUMOCTh TPAHCHUPALMH OT 3KOJOrMYECKMX (PAKTOpoB (OT CBeTa, TeMIepaTypbl U
BJIQXKHOCTH BO3/1yXa, BIaKHOCTHU OYBbI).CyTOUHBIHN X0/ TpaHCIUpaLUU

[lepenBrkeHre BOIBI B PACTEHUSX: OJMKHUI TPAHCTIOPT B KOPHSIX, AaJIbHUNA TPAHCHIOPT 110
KCuiieMe, OJIMKHUN TPAHCHOPT B JIMCTHSIX. XapaKTEPUCTUKA CHJI, 00ECIICUNBAONINX TPAHC-
HOPT BOJIbI 110 KCUJIEME.

XapakTepuCcTUKa BOJHOrO OajaHca pacTeHUM: CYLHOCTh MOHATHS, COCTABJISIOIINE BOJHOTO
OanaHca, MOJOXKUTENbHBIM U OTPULATENbHBIM OallaHC, MPUYUHBI U MOCIEACTBUS OTpHIa-
TEeJIbHOTO OanaHca

Bonublii 1euuT 1 ero BIUsHUE HAa PACTEHUS: CYIIHOCTh MOHSITHS, MTOKa3aTeNab JeQuIuTa
U METO/IMKA €ro ONpe/eieHus, IOCIEeACTBHS BOJHOTO AeduiuTa. BpemenHoe 1 JuinTensHoe
3aBsiAaHue. Bogoyzaep:kuBaroniasi ClOCOOHOCTh PACTEHUsS: METOJMKa OIpeNeeHUs], 3aBU-
CHUMOCTD [TOKAa3aTeNsl OT COAEPHKAHUS U COCTOSIHUS BHYTPUKIIETOUYHON BOABI

OnTtumuszanus BoJ0o0OECIIeYeHHOCTH PAaCTeHUI MPU NEPeyBIaKHEHUU IOYBBI U €r0 BIIUS-
HUE Ha pacTeHus (MpsSIMOe, KOCBEHHO), MYyTH ONTUMM3AIIUN BOJI00OECTICUEHHOCTH PAaCcTeHUM
Ha MepeyBIIAXHEHHBIX I10YBaX

Ontumuzanus BoJOOOECHEUEHHOCTH PACTEHUM NpU HCCYIIEHHH IOYBBI: BIMSHHUE HEIO-
CTaTKa BOJIbl HA PacTEHUsI, ONITUMU3ALMS BOAOOOECIIEYEHHOCTH — OPOLIEHHE, CIIOCOOBI MO-
JMBa, TOJMBHAs M OPOCUTENIbHAs] HOPMBI, IOCIEIACTBUS HEKOHTPOJIUPYEMBIX IIOJUBOB,
orpeziesieHne CPOKOB TOJIUBA.

MeTtoauka onpezeneHus Cocyel CHIIbl KIETKH METPUUYECKUM METOJI0M

Metoauka onpezeneHus CoAepKaHus BOJIbI U CYXOT'O BEIIECTBA B PACTUTEIbHBIX 00BbEKTaxX
Meroanka onpeieseHus: BOAOYACPKUBAIOIIEH CTIOCOOHOCTH pacTeHUM

Metoauka onpeeneHns BEIMYMHbBI BOAHOTO Je(HUIINTA B TUCTHIX

MeTtonuka onpeneseHns UHTEHCUBHOCTH TPAHCIIUPALUU JINCTHEB

OO0mras xapakTepucTuka (pOTOCHHTE3a: OUOIOTHYECKUE acTIeKThl (POTOCHHTE3a — CYLTHOCTD,
6anmaHcoBoe ypaBHEHUE, (PU3HONIOTHYECKHE 3HAUEHUE.

Jluct — xak opran ¢oTocurTe3a (MOp(OIOTHUS ¥ AHATOMHUSI, ITYTH TPAHCTIOPTA YTIEKUCIIOTHI,
BOJIBI M CBETA B XJIOPOIUIACTHI, TyTH OTBOJA ACCUMUJISITOB U3 JIUCTA.

XnopomnacTsl (MOpQoJIorus, aHaTOMUS, XUMUYECKUN COCTaB, OHTOTEHE3)
DOTOCUHTETUYECKUE MTUTMEHTHI (XJIOpOPUILIIbI, KAPOTUHOMIBI)
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CaeroBas peakius GOTOCHHTE3a: CYIIHOCTh, 0aJaHCOBOE YpaBHEHHE.

MexaHu3M yTWIM3alMK CBETOBOM 3Hepruu: (u3ndeckas MpUpoJa CBETA, SHEPTHs KBaHTA,
M30UpaTEIHLHOCTD MOIJIONICHUSI KBAHTOB aTOMOM (MOJIEKYJIOH)

OyHKIMOHANBHAS OpraHu3anus (POTOCHHTETHYECKUX MUTMEHTOB ((oTtocucrema 1 u 2), ¢o-
TOOKHCIIEHUE XJIOpodrIIa

Xapakrepuctuka (orocuHTeTHueckor OTL, mUKIMYECKU U HEIUKINYECKUN TPAHCIIOPT
anektpoHoB B OTL] , doTocunTeTnueckoe hochopunrpoBanme

TemnoBas (asza porocuHTe3a: CYIMIHOCTH, 0ATaHCOBOE YpaBHEHHUE.

MeTtabonnyeckue MyTu acCCUMUIISAIUU yriieKucaoTsl: C-3 myTs (uuki KanbBuHa)
MeTtabonuuecKkue MyTH aCCUMUJISIIMU yriIeKUcinoTsl: C-4 myTh (uuki Xotua-Creka).
doToapIXaHKe: CYIIHOCTD IpoIiecca, (PU3M0oIornyeckoe 3HaYCHHE.

3aBucUMOCTh (DOTOCHHTE3a OT BHYTPEHHHUX (DAKTOPOB: T€HETHYECKAs MPEIONPEIEICHHOCTh
¢dorocuHTE3a, 3aBUCKIMOCTD OT KOHIIEHTPALUH XJIOpodhmiia (aCCUMIIIAIIMOHHOE YUCIIO), 3a-
BHUCHUMOCTb OT 3arpy:KeHHOCTH JIUCTa aCCUMUJISITAMH, 3aBUCHMOCTh OT BO3pacTa JIMCTa U
[EIOCTHOTO PACTEHHUS.

3aBHUCHUMOCTh (DOTOCHHTE3a OT CBETA: 3aBUCHMOCTh OT MHTEHCHBHOCTHU CBeTa (KapAWHab-
HbIE€ TOYKHA CBETOBOW 3aBUCHUMOCTH), 3aBUCHMOCThH OT CIIEKTpPaJbHOro coctaBa cpera. Cy-
TouHbli X011 (orocunre3a. [Tonstue o KII/| ¢porocunTesa, poTOCHHTETHUECKONM aKTUBHON
paguamuu (PAP). DdbdexTuBHOCTE UcTONB30BaHUsT AP moceBom. CBETOKYNIBTYpa pacre-
HU.

3aBUCUMOCTH (POTOCHHTE3A OT COACPKAHUS YTIICKUCIOTHI B BO3IyXe: KOHIEHTpAIHI U HC-
tounuku noctyrmienuss CO2 B atmocdepy, BiausHue koHueHtpauuu CO2 Ha GOTOCUHTES,
YIJIEKUCIOTHBIEC TOAKOPMKH, MYTH YIYUIIEHHS YTIEKUCIOTHOTO MUTAHUs PACTEHU B TIOCe-
BE

3aBUCUMOCTh (DOTOCHHTE3a OT NMOYBEHHO-KIMMATHYECKUX (DAKTOPOB: TEMIIepaTypHas 3aBH-
CUMOCTh (KapJMHAIIbHbIE TOYKU, MEXaHU3MBbI JCUCTBUS TeMIIepaTypbl Ha (OTOCHHTE3) 3a-
BHUCUMOCTb OT YCJIOBHI BO/I000ECIIEUEHHOCTH (IIPSIMOE€ M KOCBEHHOE BIIMSHHUE), BIUSHUE
MHUHEPAILHOTO MUTAHUS (TIPSIMOE M KOCBEHHOE).

CoBmecTHOE neicTBUe (HaKTOPOB cpeabl Ha (OTOCUHTE3: XapaKTep COBMECTHOTO JCHCTBUSA
BHEITHUX (PaKTOPOB Ha GOTOCUHTES, CYITHOCTh 3aKOHA OIPaHUYMBAIOIINX (DAKTOPOB (3aKOH
MHUHMMYMa U €T0 UCIOJIb30BaHNE B YIPABICHUU (POTOCUHTE30M).

@doToCHHTE3, KaK 3JEMEHT MPOAYKLIMOHHOIO Mpollecca: MOHATHE O MPOAYKIIMOHHOM Ipo-
necce, hoTocuHTE3 U Mpolecc GOpMUPOBAaHUS MPOAYKTUBHBIX OPIaHOB PACTEHMS, IIOHATHE
0 OMOJIOrMYECKOM U XO35IICTBEHHOM ypOxKae.

[Toxazarenn (OTOCMHTETUUECKON MESTENbHOCTH I0CEBA: XapaKTepUCTHUKAa U METOAMKA
ONpeesieHUs MoKa3aTelied JUCTOBOM IUIOMIaAN MOCEBa, JIMCTOBOTO MHJEKca nmoceBa, DII,
YII®. YnpasneHne pOTOCUHTETUYECKON JESATENbHOCTHIO TOCEBA.

Metoarka onpeeneHus CIIeKTPOB MOTJIOMIEHHUS TMTMEHTOB JIHCTa

Metoauka onpeaeneHus KOJIN4ecTBa XJI0populia B TUCThAX

Metoauka onpeaeseHns BEINYMHbBI YUCTOM MPOAYKTUBHOCTH (POTOCHHTE3A

OOmrast xapaKTepUCTHKA JbIXaHUs: OMOJIOTHYECKas CYIIHOCTh, OalaHCOBOE ypaBHEHHUE, JI0-
KaJM3alus B KJIETKe, CyOocTpathl, (pru3nonornyeckas poib, MoKazaTelu (MHTEHCUBHOCTD Jbl-
XaHUs, JbIXaTeIbHBIA KOd(DPUIIHEHT).

3aBHCUMOCTh JBIXaHUS OT OMOJOTHYECKHUX M DKOJIOTUYECKHX (PaKTOPOB: TCHETUYCCKHUU
KOHTPOJIb JIBIXaHUsI, 3aBHCUMOCTD JIBIXaHHUS OT BO3PACTHOTO COCTOSIHUSI OPTaHOB M IEJIOCT-
HOTO pPAcTeHHsI, OT TeMIeparypbl (KapAWHAIbHBIE TOYKH TEMIIEPATYPHOW 3aBHCHMOCTH,
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TEeMITepaTypHbIH KOd(PPUIIMEHT IbIXaHMsI), OT Ta30BOTO COCTaBa BO3/yXa, OT YCIOBUU MU-
HEPaJIbHOTO MUTAHHMS.

Jpixanue B (PUTOLIEHO33aX W YpOKail: JbIXaHHE KakK 3JIEMEHT MPOJIYKIIMOHHOTO Ipolecca,
JBIXaHUE | Tporecce (OpMUPOBAHUS MPOAYKTHBHBIX OPraHOB, OCOOCHHOCTH JIbIXaHUS pac-
TEHH B MTOCEBE IPHU 3aCyXe U MPH U30BITOYHOM YBJIQ)KHEHUH ITOYBHI, ITyTH yIIPABJICHUS JIbI-
XaHHUEM IIPU XPaHEHUU MPOAYKTHBHBIX OPTaHOB PACTEHUH, CEMsH, COYHBIX IUIO/I0B, KOpHe-
TJI0JI0B, KITyOHEH).

JlpIxaHue, Kak mpoluecc OMOJOrH4ecKOro OKUCIEHUS: OTIIMYUTEIbHbIE OCOOEHHOCTH, (ha3bl
(XapakTepucTHKa, ypaBHEHHUE).

OKHUCIUTENBHO - BOCCTAHOBUTENBHBIE CUCTEMBI JbIXaHUA (MMPHIUHOBBIE U (pIaBUHOBBIC
JIeTUAPOTEHA3bl, YOUXUHOHBI, IUTOXPOMBI).

Heixarensnas OTLI: cocras, GyHKuHOHUpOBaHUE, PU3HOIOrHYecKast poiib. OKUCIUTEIBHOE
docdopmmpoBanme

bruoxumuueckue acrekThbl AbIXaHUs: TJIMKOIUTUYECKUN MyTh OKUCIIEHUS TJHOKO3bI - JIOKa-
nau3anus, oOmias cxemMa W 3Hepreruyeckas 3((EeKTHBHOCTh; MeHTo30(ochaTHBIA MyTh
OKHCJICHMSI [IFOKO3BI - JIOKAJIN3aLus, 001ast cxema U 3Hepreruyeckast 3p(heKTuBHOCTh
BbpoxeHune, kak crocod OKUCIEHUS IIIIOKO3bl B @aHAIPOOHBIX YCIOBMAX: CYIIHOCTb Opoxe-
HUSI, KOHEYHBIE TIPOAYKTHI, OalaHCOBBIE YpaBHEHUS, SHEpreTndyeckas 3pQGeKTUBHOCTD, (u-
3HOJIOTUYECKAsT POJIb.

['muokcanarueiid muki (I'OLL). DTambl nmponecca, GU3NOIOTHIECKas POITh
[TerTo3odochaTHbI MyTh OKUCIEHHS TIIIOKO3bI. JTarbl Ipoliecca, GU3noiorndeckas poib
Mertoaurka onpeneneHuss akTUBHOCTH KaTalla3bl

Mertoauka onpeneneHns HHTEHCUBHOCTH JIbIXaHUS IPOPACTAIOLINX CEMSH

OO0wrast xapakTepUCTHUKa MUHEPAIbHOIO MUTAHUS PACTEHUN: CYIIHOCTb IIpolecca, MOHITHE
00 37eMeHTaX MHHEPAJbHOI'O MUTAHUs, OPIraHOTEHBI M 30JIbHBIE AJIEMEHThI, MAaKpO- U MHUK-
PO3JIEMEHTHI

dwusmnonornyeckasi poiib MIEMEHTOB MUTAaHUS (COCTOSHUE B MOYBE, JIOCTYITHBIE JUISl pacTe-
HUN (QOPMBI, COCTOSTHUE B paCTEOHUSX).

BereranmoHHbIli METO B U3yYSeHHH MUHEPAILHOTO MUTAHUS (BOAHBIE, TIECYaHbIE W TOY-
BEHHBIE KYJIBTYpHI). [ HaApOmIoHuKa.

3aKOHOMEPHOCTH M MEXaHU3MbI TMOIJIOLICHUsI 3JIEMEHTOB NMuTaHus KopHAMHU. [loHsTHe o
(U3UOTOTHUECKU KUCIBIX U IMIETOYHBIX COJISX, JTallbl MOTJIOUICHNS HOHOB KJIETKaMH KOPHS
TpaHCOPT MOHOB B pacTEHUSIX: paJHalbHbIM TPAHCIIOPT HOHOB B KOPHSX, JalbHUN TpaHC-
HOPT MOHOB MO KcujieMe, OJIM)KHUM TpaHCIIOPT MOHOB B JIMCThAX. HekopHeBoe nuTaHue pac-
tenui. [lepepacnpenenenre 31eMEHTOB MUHEPAJIBHOTO MTUTAHMUS.

3aBHCUMOCTh MHUHEPATHLHOTO MIUTAHKS OT OMOJIOTHYECKHUX M SKOJIOTHIECKHUX (PAKTOPOB
ACCUMHIISIHS JI€MEHTOB MUHEPAILHOTO MUTAHUS B PACTEHHSX: OOMIas XapaKTepUCTHKA
MIPOLIECCOB ACCUMUISILIMOHHOTO a30Ta, pocdopa, CHHTEeTHUECKast (PYHKIINS KOpHEH
XapakTepuCcTUKa KOPHS KaK OpraHa MUHEPaJIbHOTO MUTAaHUSA: MOP(OIOrus U aHaToOMus, Qpu-
3MOJIOTHYECKHE 0COOEHHOCTH KOpHEH (0COOEHHOCTH pocTa M BETBIEHHS, TPOITM3MBI KOPHS),
NoKa3aTey CTENeHN Pa3BUTHS KOPHEBOM CHCTEMbI M METOJIMKA UX ONpPE/IEIECHNUs, KOPHEBbIE
BBIJICJIEHUS] M UX BIUSHHE (MPsAMOE, KOCBEHHOE) Ha JOCTYIHOCTh 3JIEMEHTOB NMUTAHMS, ajl-
JIETIOTIaTUs ¥ TIOYBOYTOMIICHHE.

CocTosiHEE PIIEMEHTOB MHUHEPAJIHHOTO MHUTAHHs B ToYBe: pactpenenenne DMII B mouse,
noriouieHre IMII nouBoil, BiusHNE TOYBEHHONH MUKPOQIIOPHI HA JOCTYIHOCTh 3JIEMEHTOB
MIATaHUA U1l PACTCHHM.
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MunepanbHOE€ TUTaHHE B (PUTOLIEHO3aX: 3aKOHOMEPHOCTH MOTJIOUICHHS MUTATEIbHBIX Be-
IIECTB PACTEHUSIMHU B MOJIEBBIX YCIOBUAX, MYyTH ONTHMM3ALUU MUHEPATIbHOTO MUTAHUS B
¢uTonenozax. Y noOpeHus: BUAbI y10OpeHUH, CPOKH, 103l M cIocoObl BHECeHUs. [lnarHo-
CTHKa MUHEPAJIbHOTO IUTAHUS: METObI U UX XapaKTEpPUCTHKA

MeTtonuka onpeaesieHns 30J1bHbIX 3JIEMEHTOB B PACTEHUAX

MeTtoauka onpezaeneHus yAelIbHONH eMKOCTH 0OMEHHOTO MOTJIOIIEHUSI HOHOB KOPHIMHU
MeTtoauka ompeneneHus IUIOMIAM OOIIeH aacopOupyroliel MOBEPXHOCTH KOPHEBOM CH-
CTE€MbI PACTCHHIA.

OO61mas xapakTepucTuKa OOMEHHBIX MTPOLIECCOB, CBA3AHHBIX C MIPEeBpaleHHe OEKOB U aMU-
HOKUCJIOT.

buocunTe3 aMUHOKHCIIOT

Buocunre3 Oenka

Juccummisanus 6€JIKOB 1 aMUHOKHUCIIOT

OO61mas xapakTepucTHKa OOMEHHBIX MPOIIECCOB, CBSI3aHHBIX C MPEBPAIlEHUE YTIIIEBOJOB.
buocunTes MmoHocaxapuoB

buocuHTe3 MoJMMEpPHBIX caxapoB

JuccuMunsnus yrieBooB

OO61as xapakTepucTHKa OOMEHHBIX IIPOLIECCOB, CBSI3aHHBIX C IPEBpalllEHUE JININ/OB
buocuHTe3 IMnuI0B

Juccumunsiums KupoB

[TpeBpartieHue )KUpoB B yIiI€BOIbI

OyHKIMOHATbHAST XapaKTEPUCTHUKA OPraHUYECKUX BEIIECTB B PACTEHUSX: KOHCTUTYLHOH-
HBIE BEIIECTBA, 3alaCHbIE, META0OIUTHI.

XapakTepucTuka OOMEHHBIX MPOIECCOB B OpraHaxX pacTeHHil: 0OMEHHBIE MPOIECCHl B JIH-
CTBsIX, KOPHSAX, (POPMUPYIOIIMXCS MPOAYKTHUBHBIX OpraHax, npopacTarmomux cemeHax. WMH-
Terpanus 0OMEHHBIX POILIECCOB B [IEJIOCTHOM PACTEHUH.

TpaHcnopT opraHMYECKHUX BEIIECTB B PACTEHUSX: CTPYKTYpa TPAHCIOPTHON CHUCTEMBI, Me-
XaHU3M TPAHCIIOPTa, TPAHCHOPTHAs (opMa OPraHMYECKUX BEIIECTB, PETYJISALUS HallpaBiie-
HUS ¥ CKOPOCTH TPAHCIIOPTa OPraHMYECKUX BEIIECTB.

MeTtouka onpeeseHns IpeBpalieHtsl BEIECTB MpU IPOPACTaHUU CEMSH

Mertonrka oOHapyKeHUs] TUAPOTUTHUYECKUX (PEPMEHTOB aMMJIa3bl B MPOPACTAIOLINX CeMe-
Hax

OOmrast xapakTepucTHKa pocTa: (PU3MOJIOTHYECKAsi CYIIHOCTh MOHSTHS, KPUTEPUU pocCTa
KJIETKU, OPTaHa U LIEJIOCTHOTO PacTEeHUS

[{uToreHes u pocT KJIETOK: HOBOOOpa30BaHME KIIETOK, 00pa3oBaTeIbHble TKaHU, (ha3bl pocTa
KJIETKU ¥ X XapaKTepUCTUKA

OpraHoreHes 1 pocT OpPraHoB: opraHoreHes, ¢opmoodpazoBaHue, MOp(PO3bl, OCOOCHHOCTH
pocTa OpraHoB, BpeMeHHas (PyHKLKS pocTa.

@U3MOI0rUsa PocTa LEJIOCTHOTO PACTEHUs: OCOOEHHOCTH POCTa IEIOCTHOIO pacTeHHs (oc-
HOBHBIE 3aKOHOMEPHOCTH pOCTa, B3aMMOJEHCTBUE MEXAY OpraHaMH pacTeHHs B IPOLECCE
pocTa), pUTMHKA POCTa, TOKOM.

PocToBble sIBIEHUS y paCTEHMI: KOPPEIALUUH (IIOHATHE POCTOBBIX KOPPEISILMMA, BUIBI KOP-
PENALUOHHBIX 3PPEKTOB, MEXaHU3MbI KOPPEISATUBHBIX CBsI3€l), pereHepamuu (BUIbl pOCTo-
BbIX pEereHepanuii, HTamnbl pereHepalMoOHHBIX MPOLECCOB U MX XapaKTEpUCTUKA), MOJAP-
HOCTb (CYUIHOCTB SIBJICHHSI, €0 MPUUKHBI). [IpakTueckoe ucrnonb3oBaHue SBICHUI
PocToBble NBUXKEHHUS Yy pacTEHUil: TUIBI JBWKEHUH M UX XapaKTePUCTHKA, MEXaHU3MBI
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nBwkeHuil. [IpucrnocoburenbHOe 3HAUCHHE POCTOBBIX JBM)KEHUI M HMX MCIIOJIB30BaHHUE B
IIPAKTHKE.

Buytpennue ¢akTopsl peryisiiuu pocta: (PUTOTOPMOHBI, O0IIAs XapaKTePUCTUKA, KIAaCCH-
duKamys, XapaKTepuCTUKa HHAYIHPYEMBIX 3(pPeKToB, OMOIOrHUecKoe 3HaUCHHE.

DKOJIOTHs pocTa: 3aBUCHMOCTH POCTa OIT TEMIIEpaTyphl, CBETa, BOJAOOOECIEUYECHHOCTH,
YCIIOBUI MUHEPAIBHOIO IUTaHMUSL.

OOwast XxapakTepuCTUKa Pa3BUTHSA: TIOHATUE 00 OHTOr€HE3€, ITAIbl PA3BUTHS M UX XapaKTe-
PHUCTHKA, IPU3HAKU OOILMX BO3PACTHBIX U3MEHEHUH PACTEHHI B OHTOTEHE3e

@du3non0rusa nNpopacTaHusi CEMsH: MOKOH CEMsIH, YCIOBHsI HEOOXOUMBbIE JJIs1 IPOPACTAHUS
ceMsiH, HaOyXxaHHe ceMsiH, OMOXUMHUYECKUE TPOLECCH], MPOUCXOAIINE B MPOPACTAIOLINX
CeMeHaX, OCOOEHHOCTH MPOPACTAHUS CEMSH Y OJHOJOJIBHBIX U JIBYIOJBHBIX PACTECHHMH, 1O~
Ka3aTesu )KU3HECIOCOOHOCTH CeMSH.

®u3noNIoTHs LBETEHUS: HMHIAYKLIMS IBETEHMS, OPraHOTEHE3 PENpPOAYKTUBHBIX OpPraHOB,
CTPOEHHE LIBETKA, OIBIJICHUE U OILIOJOTBOPEHUE

®dusnonorus GOpMUPOBAHUS CEMSH, IJIOJOB U JPYTUX MPOAYKTHUBHBIX HacCTeH PacTCHHM.
@®opMHUpOBaHUE 3€PHOBKU 3J1AKOBBIX KYJIbTYp (OTTOK ACCUMMIIATOB B (DOPMHUPYIOIIYIOCS
3€pHOBKY, IIPEBpallleHIE BEIIECTB B cO3peBarolleil 3epHOBKe). PopMUpOBaHHE CEMSH Mac-
JUYHBIX KyJIbTYp (IpeBpalleHHe BELECTB Npu co3peBaHun). opmupoBaHue COUHBIX ILI0-
0B (IIpeBpalIeHE BEIIECTB, CIIOCOOBI YCKOpeHUs: co3peBanus). DopmupoBanue KiryOHe-
IUIOJI0B U KOPHEILJIOI0B (POCT, CUHTE3 3alIaCHBIX MMUTATEIbHBIX BELLIECTB).

['eHeTnYyecKUil KOHTPOJIb Pa3BUTHUS: MOJIEKYJIIPHBIE MEXAHU3MbI pealn3allii HACIIEICTBEH-
HOW MH(OpMaIuy, Kacaromencs: pa3Butus; 1uddepeHanbHas akTUBALHs PEryJIupyeMbIX
I'€HOB, TIOHATHE O FeHETUYECKON Mporpamme pa3BuTus. Poib GUTOrOpMOHOB B YIpaBIeHUN
pa3BUTHUEM.

OKOJIOTUYECKUII KOHTPOJIb Pa3BUTUS: WHAYKTUBHBIM XapaKTep AEHUCTBUSA KOJIOTMYECKUX
(dakTOpoB Ha pazBUTHE, (POTONEPUOANYECKHIA KOHTPOJIb Pa3BUTHUS, TEMIIEPAaTypHbIH KOH-
TPOJIb Pa3BUTHS, 3HAUEHUE IKOJIOTUUECKOTO KOHTPOJISI pa3BUTHSL.

["opMOHaNbHBINA KOHTPOJIb PA3BUTHS: MTOHATHE O (UTOTOPMOHAXU BbI3bIBAEMbIX UMU (D Pek-
Tax pa3BUTHUsI, MOHITHE O TOPMOHAJIBHBIX KOMILIEKCaX, OCHOBHBIE MOJIOKEHHUSI TOPMOHAIb-
HOM TEOpUU Pa3BUTHSL.

Teopust LIMKIMYECKOTO CTapEHMSI U OMOJIOKEHHS PACTEHUN B OHTOI'€HE3€: OCHOBHBIE I10JIO-
KEHUs TEOpUH, MOHATHE O COOCTBEHHOM BO3PACTe OPraHOB PACTEHHH, MpaKTHYECKOe HC-
II0JIb30BAHNE TEOPUH B IIPAKTUKE PACTEHUEBOCTBA.

VYipaBieHne I€HEpaTUBHBIM DPAa3BUTHUEM U CTApEHMEM PACTEHUWIl: MPHEMBI YIPABICHUS.
CuHTeTHYECKHE PETYNIATOPbl pOCTa U UX HMCIIOJIB30BAaHUE B YIPABIEHUU POCTOM (CHHTETHU-
YECKUE ayKCHUHBI, peTapJaHThl, STUJICHIPOAYLIEHTHI, 1€()ONHAHThI, TECUKAHTHI).

MeTtoauka onpezeneHust IEpUOAUYHOCTH POTa MOOETOB Y APEBECHBIX PaCTEHUN

Meroanka onpeiesieHus oKa3aTesieid Ha0yXaHusl KOJUTOMIHBIX CUCTEM CEMSTH

Mertonuka onpeaeneHns aBTOJINTUYECKOW aKTUBHOCTH B IPOPACTAIOIIMX CEMEHAX

Y CcTOMUNBOCTD PACTEHUN K OTPULIATENIBHBIM TEMIIEPATYPaM.

YCTOMYMBOCTE PACTEHUM K HU3KHUM IOJIOKUTEIBbHBIM TeMIepaTypam. XOJIOJ0yCTOMYH-
BOCTb.

Y cTOMYNMBOCTD paCTEHHH K KOMILIEKCY HEOIAronpusTHHIX (haKTOPOB 3UMBI.

Y CTOMYMBOCTH PACTEHHI K BBICOKUM TemrnepaTypam. JKapoCTOMKOCTb.

VY cTOMYNMBOCTh paCTeHHH K 3acyxe. 3aCyX0yCTOHYHBOCTb.

Y cTOMYMBOCTD PACTEHUH K 3aCOJIEHHIO MOYBHI (COJICYCTOMYUBOCTD)
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Y CTOMYMBOCTH PACTEHHI K HEIOCTATKY KHUCIOPO/ia B TIOYBE.

[TpucnocoOieHne pacTeHU K KUCIIOTHOCTH TTOYBHI.

YcToiunBOCTh K MH(DEKIIMOHHBIM OO0JEe3HSAM. XapaKTepucTUKa BO3Oymuteseit Oone3Heit
pacTeHHuil.

MexaHu3Mbl yCTOWYMBOCTH K (PUTOMATOTEHHBIM OpPraHU3MaM.

VY CTOMYMBOCTh PACTEHHI K AHTPONOT€HHBIM 3arpsA3HUTENSAM OKpYyKaromiei cpeasl. Mcrou-
HUKWA W BUJIBI 3arpsi3HEHUs OKpYXaroliel cpenbl. BiusHue 3arps3Hurtencii Ha (QyHKUIHO-
HaJIbHOE COCTOSIHUE PACTEHU.

HakormieHnune 3arpsi3HUTENEH B OpraHax pacTeHUM. 3arpsi3HEHHE C.-X. IPOIYKIUHU TKEIbIMU
MCTaJlJIaMHU, IECTUIUAaMU, HUTPATaAMU, PAAUOHYKIINIaMH; KOHTPOJIb Ka4CCTBa MMPOAYKIIUU.
MexaHU3MBI yCTOI\/JI‘{I/IBOCTI/I K 3arpA3HUTCIIAM U MYTH UX MOBBIIICHUSA

Meroauka onpeneneHus KapoCTONKOCTH PACTUTENIBHBIX TKaHEH

MeTtonuka onpezeneHus 3allUTHOTO JEHCTBUS caxapoB HA IPOTOIIA3MY IIPU BO3JEHCTBUU
OTPULIATENIbHBIX TEMIIEPATYP

®opmMupoBaHUEe KauecTBa MPOIYKIUU 3€PHOBBIX 3JIAKOBBIX KYJIbTYp: HaKOIUIEHHE OEJKOB,
YIJIEBOJOB, JIMIIWJOB BUTAMUHOB. BiusiHME BHEUIHUX YCJIOBUN Ha COCTaB 3€pHA BIUSHUE
YCIIOBHI MUHEPAJILHOTO MUTAHUSI HA KAYECTBO MPOAYKIIMH.

®opmupoBaHuE KayecTBa MPOIYyKIUU 3€pHOOOOOBBIX KYIbTYP.

PopMHUpOBaHKE Ka4eCTBA MPOAYKIIMU MACIMYHBIX KYJIbTYD

PopMHUpOBaHKE Ka4eCTBA MPOAYKIIMH KOPMOBBIX KYJIBTYD

CDOpMI/IpOBaHI/Ie KOPHCIIJIOA0B, HAKOIVICHHUEC YITICBOAOB, a30TUCTLIX BCUICCTB, BUTAMHWHOB.
®opmupoBaHue KadecTBa KapTodens: HaKOIJIEHHEe KpaxMaia U JPYTUX YIIIeBOIOB, a30TH-
CTBIX BEILIECTB, JUHAMUKA JIPYTUX COECTUHEHUM.

PopMHpPOBaHUE KaueCTBa MPOAYKIIMH TUIOJOBO-SITOAHBIX KYJIbTYP

5.2. Tembl nMCbMEHHBIX padoT

[Ipeamer, 3agaun U MecTo GU3HOIOTUU U OMOXMMUU PACTEHUN B CHCTEME OMOJIOTHMUECKHUX
3HAHUN CpPEU €CTECTBEHHO-HAYYHBIX M arpOHOMHUYECKHUX JUCHMIUIMH. MeTonbl (usnono-
UM pacteHuid. GU3NONIOTHS PACTECHHUI — TEOPETUYECKask OCHOBA arpPOHOMUU U OMOTEXHOJIO-
run. CoBpeMeHHbIe TPOOIEMbI (PU3UOTIOTUU paCTEHUI

BermiecTBa BTOPHYHOTO MPOUCXOKIEHUS (OpraHUYeCKHe KHCIOTHI, d(pupHbIe Macina, Tepre-
HOW/IbI, TJIMKO3U/IbI, (DEHOJIbHBIE BEIIECTBA, AlIKaJIOH Ibl, BATAMUHBI)

DKOJIOTHYECKUE ACTIEKThI BOJ000OECIICYCHHOCTH M BOJHBIN OajaHC pacTeHUW B arpoduTo-
LIEHO3axX

OKOJIOTUYECKHE aCIICKThI (I)OTOCI/IHTC3EL
doToCHHTETHYECKAS ACATEIbHOCTD II0CEBA U yp0>1<a171

buonorus u 3xonorus apIxaHus

IKOJIOTHYECKHE aCIIEKTHI MHHEPAJIBHOI'O IIMTAaHUA C.-X. paCTeHI/Iﬁ

B3anmMocBa3b 0OMEHHBIX MMponecCOB U TPAHCIIOPT OPraHNYCCKUX BECIICCTB B paCTCHUAX
®usunonorus pocra

Y CcTONYMBOCTD pacTeHHU K HEOIAronpHUsTHBIM TOYBEHHBIM (PakTOpam.
Y cTOMYNBOCTD pacTeHU K (PUTONATOreHHBIM OMOTHYECKUM (paKTOpam.
Y CTONYMBOCTh PACTEHHUI K aHTPOIIOT€HHBIM 3arpsA3HUTENSAM OKPYKArOLIEH CpeJibl



Kpurtepun oneHKH KoMIeTeHUM i

[TpomexxyTouHasi aTTecTanus oOyJaronIMXCsl MO0 TUCHUTIINHE «DU3HOTIOTH U OMOXUMHS

paCTeHHﬁ>> IIPOBOAUTCA B COOTBETCTBUHU C YcraBom yHI/IBepCI/ITeTa, ITonoskennem o TEKYLIEM

KOHTpPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTanuu oOydaromuxcs mo mporpammam BO.

HpOMe}KYTOIIHaH arrecragus 1o JUCHUIIIINHE «DPu3n0I0rUga 1 OHOXUMHUS paCTeHHﬁ)> IIpOBOAUTCA

B COOTBETCTBUH C pab0OYUM y4eOHBIM IIJIaHOM B 4 cemecTpe B (hopMe dK3aMeHa 10 OYHOU (popme
00y4eHus 1 Ha 2 Kypce 3a04HOM (OpMBI OOYICHHS.

O6y‘laIOH_[I/IeCH JOIIYCKACTCA K JK3aMCHY I10 AUCHUIINIMHE B CJIy4da€ BBIIIOJIHCHUA HM

y4eOHOro IJ1aHa Mo JUCLUILTUHE: BBIMOTHEHUS BCEX 3aJJaHU U MEPONIPUSATHI, IPEAyCMOTPEHHBIX
paboueii mporpaMMoN TUCIUIUIUHBI.

OueHueaHue cmydeﬂma HA 9K3dMeHe

OHeHKa 3HAHHUI CTyAC€HTAa Ha 3K3aMCHEC HOCHUT KOMIIJICKCHBIN XapaKkTep, ABIIACTCA 0ab-

HOH U OIIpEeAeIIAeTCs €ro:

- OTBCTOM Ha 5K3aMCHCE,

- pe3yibTaTamMu MPOMEXYTOYHOM aTTeCTaliH.
- TPOXOXKJIEHUEM UTOTOBOTO TeCTa

3HaHI/I$I, YMCHHA, HABBIKK CTYJACHTA HA 3K3aMCHE OLICHUBAIOTCA OLUCHKAMU: KOMIUHHOY, <XOPOULOY,

«ydogﬂemeopumeﬂbHo», «HeydoeﬂemgopumeﬂbHo».

OunenuBanue CTYJACHTA HAa JK3aMCHE

OrneHka

TpeboBanus kK 3HAHUSAM

KOTJIUYHO»

OOyuatommuiicss CBOOOIHO CIPaBJISETCS C PEIICHHEM NPAKTUYECKUX 3aaad, Npu-
YeM He 3aTPYAHSETCS C PelIeHWEeM MPH BUAOU3MEHECHUH 3aJaHWi, MPaBHILHO 000C-
HOBBIBAET MPUHATOE PEIIeHHE, TITyOOKO U MPOYHO YCBOMJI IIPOTpaMMHBIN MaTepHal,
MCYEpIBIBAOLIE, MOCIEI0BATENBHO, YETKO M JIOTHYECKH CTPOMHO €ro m3jaraer Ha
DK3aMEHE, YMEET TECHO YBS3bIBATH TEOPHIO C IIPAKTHKOM.

«XOPpOILIO»

OOy4aroIuiCs CIPABIIIETCS C PEIICHUEM NMPAKTHYSCKUX 3aj1a4, OJIHAKO BUJIOW3-
MEHEHHE 3aJ]aHHii MOTYT BBI3BaTh HEKOTOPOE 3aTPYAHEHUE, TPABHILHO O0OOCHOBHIBA-
eT TPUHATOE PEeIIeHNe, TBEP0 3HAET MaTephall, TPAaMOTHO U TIO CYIIECTBY H3Jaraer
ero, He J0ITyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOCHI.

«YyAOBJICTBOPpU
TCIBHO»

OOyuaromuics ¢ TpyJOM CIpaBIISIETCS ¢ pelleHHeM MPaKTHUECKUX 3a/1a4, Teope-
TUYECKUI MaTepHall IPH 3TOM MOXKET TPAMOTHO M3JIOKHTh, HE JIOMTyCKas CyIECTBEeH-
HBIX HETOYHOCTEW B OTBETE HA BOTIPOCHI.

«HEYIOBIICTBOPH-
TEIBLHO»

O6yqa}01111/1171C5{ HE 3HACT, KaK p€uiaTb MPAKTUYCCKUE 3aJa4u, HECMOTPA Ha HEKO-
TOPOC 3HAHUC TCOPECTUICCKOI'0 MaTcpuralia.

Kpurepun oueHku BolnoJIHeHUs 3a1aHuii B popme pedepara

OneHka

Kputepuu

«OTIUYIHO»

Ecnu BeImosHEHBI Bce TpeOOBaHUS K HANMMCAHUIO W 3amuTe pedepara: 0003Ha-
yeHa mpobieMa U 000CHOBaHA €€ aKTyallbHOCTh, C/AEJaH KPAaTKUN aHaIu3 pas-
JMYHBIX TOYEK 3pEHMs] HAa pacCMaTpUBAaEMYIO MPOOJIEeMy U JIOTUYHO H3JI0XKEHa
COOCTBEHHAas MO3UILMS, COPMYIUPOBAHBI BHIBOJIbI, TEMA PACKPBITA ITOJHOCTHIO,
BbIIEp)KaH 00BEM, cOOI0/IeHbl TPeOOBaHUS K BHEIIHEMY O(OPMIIEHUIO, JTaHbI
NpaBUJIbHBIE OTBETHI HA IOTIOJIHUTENLHBIE BOIIPOCHI.




«XOpOILLIO»

OcHoBHBIE TpeOOBaHMS K pedepaTy M €ro 3alluTe BHITOJIHECHBI, HO IIPH 3TOM JI0-
MYIICHBI HGI[OqéTBI. B YaCTHOCTH, UMCIOTCA HCTOYHOCTHU B U3JIOKCHHUU MaTCPpHU-

aja; OTCYTCTBYET JIOTHYECKasl MOCJICI0BATEILHOCTD B CY)KJICHUAX; HE BBIACPKAH
00BEM pedepara; UMeroTCs ynynieHus B 0hOpMIICHUH; Ha TOTIOJTHUTEIbHBIC BO-
IIPOCHI ITPH 3AIKUTE JAHBI HEIIOJIHBIC OTBETHI.

«YyHOOBJICTBOPUT

CJIBHO»

HmeroTcst cyliecTBEHHbIE OTCTYIUIEHUS OT TpeboBaHuii kK pedepupoBanuio. B
YaCTHOCTH: T€Ma OCBEIICHA JIMIIb YACTUYHO; JOMYIIEHbI (haKTHYeCKHEe OUIHOKU
B cojepkaHuM pedepaTa WIM MpU OTBETE Ha JOMOJIHHUTENIBHBIE BOMPOCHI; BO
BpeMs 3alIUThI OTCYTCTBYET BhIBOJ. Tema pedepara He pacKpbhITa, HETIOHUMAaHUE

Kputepun onieHKM KOHTPOJILHOM NMCbMEHHOH padoThl

OrneHka

Kpurepuu

«OTJIIMYHO»

CopepxaHue OTBETa B 1IeJIOM COOTBETCTBYET TeMe 3a/laHus. B oTBeTe oTpaxeHbl
BCE NUIAKTUUECKHUE €AMHUILI, MPEeAyCMOTpEHHbIE 3aanuemM. [IpoaeMoHCcTpupo-
BaHO 3HaHWE (PAKTHMYECKOrO MarepHualia, OTCYTCTBYIOT (haKTUYECKUE OIIUOKU.
[Ipo/IeMOHCTPUPOBAHO YBEPEHHOE BJIAJICHUE IMOHATHUHHO-TEPMHUHOJOTHYECKUM
anmapaToM JUCIHUIUIMHBI (YMECTHOCTh YNoTpeOsieHus, ab0peBHaTyphl, TOJIKOBaA-
HUE U T.JI.), OTCYTCTBYIOT OIIMOKHU B ynoTpebaeHuu TepMuHOB. [loka3zano ymenoe
MCIIOJIb30BaHUE KATETOPUN M TEPMUHOB TUCIUIUIMHBI B UX aCCOI[MATHBHOW B3au-
MOCBSI3H.

«XOpPOoUIO»

HEI0CTATOYHO MOJHOE, 110 MHEHUIO MPENoAaBaTesl, PACKPBITHE TEMBI,
HECYIIECTBEHHBIC OIIMOKM B OIPEACIICHUM MOHATUM, KaTerOpuil M T.I., KapJu-
HaJIbHO HE MCHSIOUIUX CYTh U3JIOKCHUS;

MCITOJIb30BAHUE YCTAPEBIICH YICOHOU JTUTEPATYPHI U APYTHUX UCTOYHUKOB;
HECITOCOOHOCTh OCBETUTH MPOOJIEMATHKY YUeOHOH JUCIMILUIMHBI U JIP.

«YHAOBJICTBOPUT

CJIBHO»

OTPAXKCHHUEC JIMIIb 06HICFO HaIIpaBJICHUA H3JI0KCHUA JICKHMOHHOTO MaTcpuaia U
MaTepHraa COBPEMCHHBIX YICOHHKOB;

HAIMYUE JOCTaTOUYHOTO KOJMYECTBA HECYIIECTBEHHBIX HIIM OJHOW-IBYX CYIIIe-
CTBEHHBIX OIIMOOK B OTPE/ICIICHUH MOHATHUH U KaTeropyui 1 T.I1.;

HECIOCOOHOCTh OCBETUTH MPOOJIEMATHKY YUeOHOW TUCIUIUIMHEI U Jp.

«HEYHOOBJICTBOD

HUTCIIBHO»

HCPACKPBITHIC TCMBI,

00JIBIIIOE KOJTMYECTBO CYHICCTBCHHBIX OIJ_II/I6OK;

OTCYTCTBUC yMeHI/Iﬁ M HAaBBIKOB, 0003HAUYCHHBIX BBIIIIE B KAUCCTBE KpUTCPUCB BbI-
CTABJICHUS MTOJIOKUTCIIbHBIX OLCHOK JAP.

3.2. OueHouyHble cpeACcTBA /1Jisl IPOBeIeHUs TEKYIIEro KOHTPOJIsl 3HAHUM 10 JTUCUUIIHHE
Kapma oyenounvix cpedcme mekyuie2o KOHmpojsa 3HAHUIL RO OUCYUNTIUHE

Kox HammenoBanue pa3zienoB u TeM /BUA 3aHATHS/ Konrpo-
samst nupye- OuenouHoe
s MBIE€ KOM- CPEIICTBO
MIEUEHINH
Pasnes 1. ®uznoJiorusi 1 6MOXUMHUS PACTUTEILHOH KJIETKH
Tema 1.1 Xumuueckuii cocTaB pacCTUTEIbHON KIETKH. Omnpoc
1. Tema 1.2 OO6MeH BemiecTB B paCTUTENHEHOM KIIETKE. OIIK -1 KomnsrorepHoe
Tema 1.3. CTpykTypa v CBOHCTBA PACTHTEIHLHOMN KICTKH. TECTHUPOBAHUE
Pa3nen 2. Bogublii 06MeH
Tema 2.1 ®uznonorust BOIOOOMEHa KIIETKH.
Tema 2.2 ®u3n0I0THs BOAONOIIOIEHNS PACTEHUM. Omnpoc
2 Tewma 2.3 Tpancnmparust OIIK -1 KomnsrorepHoe
Tema 2.4 Dxonoruyeckue acleKkThl BOJOOOECICUCHHOCTH M BOJ- TECTUPOBaHHUE
HBII OanaHC pacTeHUH




Paznea 3. @orocunTe3

Tema 3.1 OOmiast xapakTeprcTuKa GOTOCHHTE3a U POTOCHHTETHYE-
CKOT0 ammapara.

Ormpoc
Tema 3.2 DHepreTuuecKue acieKThl POTOCHHTE3A.
OIIK -1 KommprorepHoe
Tema 3.3 buoxumudeckue acieKThl (POTOCHHTE3A.
TECTHPOBaHHE
Tema 3.4 DkojorndecKkrue acmeKThl POTOCHHTE3a
Tewma 3.5 @oTocuHTETHYECKAS IEATENHHOCTH ITOCEBA U YPOXKail
Paznen 4. /Ipixanue
Tewma 4.1 bruonorus u 3K0JIOTHS bIXaHUS Omnpoc
Tewma 4.2 DHepreTHuecKrue acleKThbl JbIXaHUs. OIIK -1 KomnrerorepHoe
Tewma 4.3 buoxumudeckne aclekTsl AbIXaHHus TECTHPOBaHHE
Paznen 5. MuHepaJjibHOe NUTAHME PACTEHH I
Tema 5.1 buonorndeckue acieKTbl MUHEPAIBHOTO TUTAHUS. Omboc
Tema 5.2 Mexanusmsl nporiecca MUHEPAIBHOTO MUTAHUS P
OIIK -1 KommprorepHoe
Tema 5.3 Dxomorndeckue acHneKThl MUHEPAIbHOIO IHUTAHUS C.-X.
. TECTUPOBaHUE
pacTeHuit
Pa3znen 6. O0MeH ¥ TPAHCHIOPT OPraHUYECKUX BelIECTB
Tema 6.1 OOMeH aMUHOKHUCIIOT U OEJIKOB.
Tewma 6.2 OOMeH yTieBOAOB. Omnpoc
Tema 6.3 OOMeH MHUMUIOB OIIK -1 | KowmmerotrepHoe
Tem 6.4 B3auMoCBS3b OOMEHHBIX MPOIIECCOB M TPAHCIIOPT OPTraHU- TECTUPOBaHHE
YeCKHX BEIIECTB B PACTEHHSIX
Paszpnen 7. Poct u pa3Butne
Tema 7.1 ®uznonorus pocra Ormpoc
Tema 7.2 ®u3nonorus pa3BUTHs paCTCHUM. OIIK -1 KomnsrorepHoe
Tema 7.3. Perynsitopasie MeXaHU3MBI pa3BUTHSL. TECTUPOBAHUE
Pa3nea 8. IlpucnocodiseMoCTh M YCTOHYMBOCTH
Tema 8.1 YcToW4unBOCTh pacTeHUH K HEONIAaroNpUSATHBIM TeMIIepa-
TypaM.
Tema 8.2 YcToluMBOCTH pacTeHHid K HEOJIarompUsTHBIM MTOYBEH- Onpoc
HBIM (haKTopam.
¢ pam. . OIIK -1 KommerorepHoe
Tema 8.3 YcToW4MBOCTH PAacTeHU K (HUTONATOTEHHBIM OHOTHYE-
TECTUPOBaHUE
cKUM (haKTopam.
Tema 8.4 YCTONYHMBOCTh pacTeHHH K aHTPOIIOT€HHBIM 3arpsi3HUTE-
JISIM OKPY>KaroIie cpeibl
Pa3zjnen 9 . ®opmupoBaHne KauecTBa ypoxxasi
Tema 9. Ousnosorust ¥ ouoxumust HOPMHUPOBAHUS KAYECTBA YPO- Ormpoc
JKas ¢/X KYJIbTYP. OIIK -1 KommbrorepHoe
TECTUPOBAHHE

[IpuMepHBIe TECTOBBIE 3aJaHUs Ul IPOMEXKYTOYHOM aTTECTALNU

U TEKYIIEro KOHTPOJIsS 3HAHUN 00y4daromuxcst

Pazgen 1. PU3UOJIOT WS U BUOXUMUS PACTUTEJIBHOM KJIETKA

Tema 1.1 XHMMHUYECKHI COCTAB PACTHUTEIHHON KIETKH

1. Ilpon3BojHbIe TIHIEPUHA, ABE CIHMPTOBBIE TPYNIIMPOBKH KOTOPOTO CBSI3aHBI CIOXXKHO-3()MPHOHM CBSI3bI0 C OCTaTKaMH
JKUPHBIX KHCIIOT, M TPETHSI- C OCTATKOM (POCHOPHOI KUCIIOTHIL:

Docdatsr

¢ocdormmnepaTst

o thochomumuasr

(ocdormokoHaThl



2. [Momucaxapua, COCTOSANIMNA U3 HECKOJIBKHUX THICSY OCTATKOB MOJICKYJ [/]-TIIFOKO3BI:
WHYJIAH

o LEJUTI0NI03a
Kpaxmaint

MPOTONEKTHH

3. K keTorekco3am OTHOCAT MOHOCaXapUabl:
pubymo3a

TJII0KO3a

o (hpykTo3a
KCHJI03a

MaHHO3a

4. OcoOeHHOCTH CIMPAIM3ALMH TTOJIUIIEIITHIHON HETTOYKH XapaKTepU3yloT CTPYKTYpy Oenka:
HEPBUYHYIO

o BTOPHUHYIO

TPETUYHYIO

YETBEPTHUHYIO

5. BomopacTBopuMBbIe OEKH:
TIIOOYITHHBI

o anbOyMUHBI
MPOTCHHBI

MPOJIAMUHBI
Tema 1.2. OOMeH BELIECTB PACTUTEILHON KIETKU

6. COBOKYITHOCTD BCEX OMOXUMHUYECKUX PEaKIUi B KIICTKE:
aCCUMUJISALIAS
JIACCUMMIISIIAS

° 0OMEH BEIIECTB
. MeTaboIH3M

7. Peaxiu timia ABC—ACB karanms3upyroT pepMeHTH Klacca:
TpaHchepassl
OKCHJIOPETyKTa3bl

° H30Mepasbl
THJIPOJIa3bI

8. COBOKYIMHOCTh OMOXUMHUYECKUX PEAKIINH, CBA3aHHBIX C OMOCHHTE30M CJIOJKHBIX BEIIECTB KJICTKH U3 00Jiee MPOCThIX:

L4 ACCUMMJIAIUA
JHUCCHUMHITALIUSA

0OMEH BEILECTB
. aHa0oJIM3M

9. q)CpMeHTI)I, MOJIEKYJIbl KOTOPBIX COCTOAT U3 OHHOﬁ WM HECKOJBKUX OEIKOBBIX I'J'I06yJ'IZ

L OJHOKOMITOHCHTHBIC
AKTHUBATOPbI

JIBYXKOMITOHEHTHBIE
KOo(epMeHTHI

10. ITo cBoeii xumMu4eckol pUpose HepMEHTHI:
YTJIEBOJBI

° OenKn
JIATIAIB

HYKJICOTHIBI
Tema 1.3. CTpyKTypa M CBOICTBA PACTUTENLHON KIETKHA




11. B cocraB ki1eTOYHON 000IOYKH BXOJIST, TIIABHBIM 00pa3oM:

. LIEJIII0JI03a
OeaKu

L4 TCMULCIIIFOJIO3bI
JIMITA IbI

12. JIpixaHue, T. €. OKACIEHHE OPTaHWYECKHUX BEIIeCTB U TpaHC(HOopMUpoBaHUe MX dHeprun B sHEepruto AT - pyHKIms:

snpa
° MUTOXOHJIpUI
XJIOPOILIACTOB

SHIOMJIA3MAaTHIECKOHN CETH

13. MemOpana, orpaHHYHBAOIIAS BAKYOJb OT MPOTOILIA3MBbI:
CHMILIACT

MPOTOIIACT

° TOHOILIACT

aroracT

14. bruosnexTpryecknii MOTEHIMAN KJICTKH Ha Pa3paskeHNe pearnpyer:
ucyesaer

L4 CHHMXKACTCA
YBCJINYNBACTCA

MCHACTCA Ha HpOTI/IBOHOJ'IO)KHHﬁ 3HaK

15. INopnepsxanne GopMbI KISTKH ¥ MEKKICTOYHBIA TPAHCIIOPT BOABI 1 MUHEPAIBHBIX BEIIECTB - (DYHKIIHSL:
aapa

XJIOPOIIIACTOB

SH/0TIa3MaTHYECKON CeTH

o KJIETOYHOH 000JI0OUKH

Pasaen 2. BOJHbIA OBMEH
Tema 2.1. usnogorus BoJgooOMeHa KIETKU

16. MeHnbliie BCEro BOJbI COAEPKHUTCS B:
MPOTOIUIA3ME

° KJIETOYHOH 000I0YKE
BaKyole

17. Cuia, onpeznensieMast Kak pa3HOCTb MEX/Ty OCMOTHYECKHM M TYPTOPHBIM JaBICHUEM:
KOpPHEBOE J[aBJICHUE

JlaBJIeHUe HaOyXaHus

o cocyImas cuia

18. Bompie Bcero BOIBI COAEPIKUTCS B:
MpOTOILIa3Me

KJIETOYHOH 000J109Ke

o BaKyoJe

19. PactBOp ¢ P = 5aT™M 10 OTHOILIEHUIO K HAaXOs1Ielcs B HeM KieTke ¢ Pxi = 3 atm siBnsieTcst:

L] TUNIEPTOHNYCCKUM
TUIIOTOHUYCCKUM

HN30TOHUYCCKHUM

20. Iuddy3us MoJIEKyI BOJIBI Uepe3 TOJIYPOHUIIAEMYIO TIEPETIOHKY, OT/IENSIONIYIO PACTBOP OT BOABIL:
TUIA3MOJIH3



° 0CMOC
Typrop
Tema 2.2. Pu3nog0rus BOJOMOTIOIIEHNS PACTEHNIA

21. Bopa, 3anonHstomas KpynHble MyCTOThI B IIOYBE:
o rpaBUTAllMOHHAS

KalWJUIsIpHAs

IIEHOYHAS

UTPOCKOTINIECKAsT

XUMHMYECKH CBA3aHHAs

22. JlanbHUl TpaHCHIOPT BOJBI IO COCYAaM KCUJIEMBI OCYIIECTBIISIETCS C TOMOILBIO:
OCMOTHYECKOI'0 MEXaHU3Ma

L KOPHEBOTO JaBJICHUA
TUAPOCTATUYCCKOI'0 AaBJICHU ITIOYBECHHOT'O pacTBOpa

23. HemocTyTHBIMY TS PACTCHHM SBISIOTCS (POPMBI TIOYBEHHOU BOJIBI:
TpaBUTALIMOHHAS

KaIlTWIIsIpHAs

IIEHOYHAs

®  TUrPOCKOIMHUYECKast

o XMMUYECKH CBSI3aHHAS

24. BeITekaHne KCHIEMHOI'0 COKa U3 HOBpe)K,I[éHHBIX COCYyI0B crebns:
TryTTanusi
KOPHEBOC 1aBJICHUEC

o «11a9» pacTeHUH
TpaHcupauus

25. Bojia moriomaetcs KIIeTKaMu KOPHsI B TOM CiIydae, €CIIH COCYIIasi CHIla KIETOK:
MEHBIIIE OCMOTHYECKOTO JABJIEHHS [IOYBEHHOTO PacTBOPA

L4 0O0JIbIIIE OCMOTHYECKOTO JAaBJICHUS IIOYBCHHOI'O pacTBOpa
paBHa OCMOTHYCCKOMY JIABJICHUIO IMTIOYBEHHOI'O0 pacTBOpa

Tema 2.3. Tpancnupanus

26. Drar BbIX0/1a BOASHBIX IIAPOB Yepe3 YCTBUYHYIO IIEeJb HA IIOBEPXHOCTB JIUCTA!
NepBBIN

. BTOpPOI

TpeTHit

YETBEPTHII

27. Hanbonpmme pa3Meps! YCTHHYHOH IENH B ONTHMAJIBHBIX YCIOBUAX OTMEYAIOTCS:
HOYBIO
yYTpoM

o B TIOJIZIEHB
BEUEPOM

28. Tpancnupanus, Opu KOTOPOH UCIapeHUE BOABI OCYLIECTBISETCS KIETKaMH MUAEpPMICa JIHCTa B OKPYIKalollee IPOCTpaH-
CTBO:

yCTbUYHAS

o KYTHKYJISIpHAst

OTHOCHUTEJIbHAS

29. KomnuectBo BO/JIbI, UCHTAPSAEMOC C CAMHUIILI TUIOMIAAN JINCTA B €IUHUILY BPEMCHMU:



WHTEHCUBHOCTh TPAHCIIHPAIHH
TpaHCTIMPAITMOHHBIH KO3 pHUIIIeHT
o MPOAYKTUBHOCTH TPAaHCIIHPAIINU

30. CyTOYHBIH X0 TPAHCIUPAINH B YCIOBUAX 3aCyXH OIHICHIBACTCS:
KPHBOH C MAaKCHIMyMOM B TIOJIACHb

o JIBYXBEpIIMHHON KPUBOH CO CIIaZioM B MOJACHb
JorapupMIIeCKOr KpUBOH

psIMOH

Tema 2.4. DKOIOrHYECKHE ACIEKTHI BOI000ECIIEUEHHOCTH U BOAHBIN OagaHc pacTeHUM

31. IlokazaTenap COOTHOIIEHHUS MEX/IY KOJIMYECTBOM IMOTJIONIAEMOI U HCHapsieMOl pacTEHHEM BOJIBI:
o BOJHBIH OaraHC

BOJIOYJIEP )KHBAIOIAst CIOCOOHOCTD

BOJHBIH AepUIUT

32. JInuTenpHOE 3aBAAAHNE PACTCHUI MOXKET OBITH CIICICTBUEM:
. IIOYBEHHOM 3aCyXu

aTMoc(epHOU 3aCyXH

MEXaHUYECKOT0 OBPEXKICHUS KOPHEN

33. BopoyaepKHuBaroIias ClioCOOHOCTh U3MEPSETCS KOJINYECTBOM BOJIBL, TOTEPSIHHO TOOEroM MpH YBSIIAaHUHU, U BBIPAXKACTCS
B % OT:
00111ero KOJIM4YecTBa BoAbI B mooere

. Macchl obera 10 yBsIIaHHs
Macchl o0era B KOHIIE YBSIaHUs
KOJIMYECTBA BOJIBI B TI00ETe TIOCTe YBSITAHHUSI

34. BpeMeHHOE 3aBsJIaHUE MOXKET OBITh CIIEICTBUEM:
MOYBEHHO# 3aCyXu

o aTMOC(epHOH 3acyXxu

o MEXaHUYECKOTO MOBPEKICHHS KOPHEH

35. BomHblil 1e(hUINT THCTHEB U3MEPSIOT KOJIMIECTBOM BOJBI, HEAOCTAOIIEH IO TMTOJTHOTO WX HACBHIIICHUS, M BRIpaxaeTcs B %
OT:

HCXOIHOM MAacChl JIUCTHEB

OT MAcCCHhI JINCTHEB IOCIIE UX HACBIIIEHUS

° co/iep KaHUs BOJBI B JIUCTHSAX MPU UX MOJHOM HACKHIIIEHUN

a0COIFOTHO CYXOH MAacCHI JINCTHEB

Pasznen 3. POTOCHUHTE3
Tema 3.1. O6mast xapakTepucTrka (HOTOCHHTE3A M POTOCHHTETHYECKOTO allapara paCTEHUI

36. ®duznonoruyeckast poib HOTOCHHTE3a CBOJUTCSA K TOMY, 4TO (DOTOCHHTE3 00ecTIeunBaeT pacTeHUs:
BOJIOM

L] OpPraHN4YE€CKUMU BEUICCTBAMUA

MUHEPATbHBIMHU BEIIECTBAMU

° SHeprueu

37. VicxonHble IPOAYKTHI B 0aJIaHCOBOM YpaBHEHUH (DOTOCHHTE3A:
KHCJIOPOT,

o YTJIEKHCIIOTa
III0K03a

° BOJa



38. ®oTOCHHTETHYECKHUE ITUTMEHTEI JIUCTA:
aHTOLIMAHBI

o XJIOPOHILTBI

(1aBOHOIBI

. KapOTUHOUIBI

39. B cocTaB XMIOK JINCTa BXOIAT CIETYONIIE TKAHH:
XIIOpEHXUMA
(hoama

o KCHiieMa
CKJIEpEHXUMa

40. Ilpomecc poTocUHTE3a JIOKATM30BAH B CIICAYIONIMX JIOKYCaX JINCTA:
KJICTKH STHICPMHUCA
o KIIETKH Me30(ruia
COCY/IbI XKIJIOK JICTA
MEXKIETHUKH
Tema 3.2. DHepreTuueckue acmekThl HOTOCHHTE3A

41. Crextp BuguMoro (6enoro) cBeTa BKIOYACT B ce0st KBAHTHI CBETA C ATMHON BOJHBI OT... 7O ... HAHOMETPOB.
4-7

40-70

o 400-700

4000-7000

42. Cunres monekya AT® u3 AJI® u Heopranndeckoro ¢ocdara 3a cyeT IHEPTHH CBETOBOTO U3ITyYCHUS:
o thotodochoprmmpoBanme

(dhoTooKuCICHUE

(dboTopeayKITHs

¢dororpanchopmarys

43. AxuenTop 3J€KTPOHOB MPHU ITUKINUYECKOM TPaHCIOPTE 3J1eKTpOHOB B D TL:
(beppoaoKkcuH

° P700
uuroxpom f

OUTOXPOM 6
I1aCTOIIUaHNH

44, ®oTOOKHCIEHUE XIOPOPHUILIA - SIBIEHHE, TP KOTOPOM, MO AHCTBHEM YHEPTHH MOTJIOMEHHOTO KBaHTa CBETA, MOJIEKYIIA
xyopodua;
MPUHUMAET 3JIEKTPOH

L4 TEPACT JJICKTPOH
IIPUHUMAET KHUCIIOPOJ

OTAAcT KUCI0POa

45. Hanboee BBICOKOPHEPT€THYHBIE KBAaHTHI CBETA:
uH(ppaxpacHble
3eJIeHbIe

o (hroneroBsIe
JKENThIE
Tema 3.3. buoxumMuueckre acneKkThbl (h)OTOCUHTE3A

46. ®opmyna CH,OH-COOH:

. IJIMKOJIAT
TIUIAH



Majiart
TJIMoKcalar

47.V C,4 - pacTeHHH aKIenTays yTIEKUCIOTH B UKIe X3T4da - Cliexa MpONUCXOIUT B CIEAYIONIHNX JIOKyCaX JINCTA:
SMUAESPMHUC
KJIIETKH YCTBUI]

o KIIETKH Me30(ruia
KJIETKH OOKJIaJ 1K1

48. Iepssrii aTan C, - myTH GoToCHHTE3A:
perenepanus Pnd

BoccTaHoBieHue GI'K
kapOokcuuposanue Pn®d

. kapbokcmnposanue OII1

@)
1
49. ®opmyna C - COOH coOTBETCTBYET Ha3BaHUE:
/
H
TJIUKOJIAT
TJIUIUH
Manat

L4 TJIMOKCcaJaT

50. Tperwuii atan C3- myTu POTOCHHTE3A:
° perenepanus Pnd
BoccTaHoBieHue OPI'K
kapOokcumupoBanne Pnd
kapOokcmmupoBanue OOI1

Tema 3.4. DKoJIOrHYeCKHE aCIEKTHI (DOTOCHHTE3A

51. B cocraB @ AP BXOIAT cleAyIOLUE YYACTKHU CIIEKTPa COJTHEUHOHN paualliu:
yIbTpauOTIETOBLIN CBET
° 3€JICHBIN CBET

° HH(ppaKPaCHBIH CBET
CHUHUH CBET

° JKENTHINA CBET

52. YTIeKucIoTHOe MUTaHUE PACTEHUH B IIOCEBE MOYKHO YIYUIIUTH ITyTEM:
OpUEHTAINH PSIIKOB C BOCTOKA Ha 3amaj
BHECEHHSI MHHEPAJIBHBIX y100peHnit

o BHECEHHS OPTaHWYECKUX YAO0OpEeHUH
CO3JJaHMsI ONTUMAJIBHOM I'yCTOThI PACTEHUI B IIOCEBE

53. Cyrounslii xox ()OTOCHMHTE3a IPHU HEAOCTATOYHOW BOJOOOECIIEYEHHOCTH M OOJBIIOM HANpSHKEHHH METeo(aKTOpOB
OIUCBIBAETCS:

IpsIMOit

KpPHUBOU C MAKCUMYMOM

. JIBYXBEPILIMHHON KPUBOU

sorapu(pMUYECKOi KpUBOH

54. Tlpu HU3KOH TeMIepaType CKOPOCTh POTOCHHTE3a CHUKACTCS U3-32:
. CHMKeHHs ckopocTu noctymienust CO2 uepes ycTbuna



CHIDKEHHSI CKOPOCTHU TPaHCIOPTa 31eKTPoHOB B DTL]

®  CHIDKEHHS CKOPOCTH OMOXMMHYECKMX peakuuii porocuHTesa
3aTpyJHEHUS MOTJIOMEHHS CBETa XJIOPODIIIIOM

55. Hons ®AP B obmemM 00beMe COTHEYHOH paiaIliii COCTABIISICT:
10%i1
20%
. 40%
50%
Tema 3.5. ®oTocHHTETHYECKAS JISITCILHOCTh IOCEBA M YPOXKal

56. OpraHbl pacTeHHUH, COCTABIISIOIINE POTYKIUIO PACTEHUEBOACTBA:
KOpHH

JIMCTBS

ceMeHa

o KOpHE- 1 KITyOHEeT10/1b1

57. Tloka3aTenb, pacCUUTHIBAEMBI KaK IMPOW3BEICHHUE CPEOHEH 3a BETeTAIMOHHBIM (WM YYETHBIH) TEPHOJA BEITHMIMHEI
JHMCTOBOH IIJIOIIA/IN ITOCEBA HA YUCIIO JTHEH BETETAIIMOHHOTO (WM YYETHOTO) MEPHOA:

o JMCTOBAs IUIOMIA/lb T0CEBA

(hOTOCHMHTETHYECKIH TIOTEHIIHAN [IO0CEBA

JIMCTOBOW MHIEKC IIOCEBa

YHCTAasl IPOJYKTHBHOCTH (DOTOCHHTE32

58. Xo3siicTBeHHBIH yposkaii - cyxas GHomacca:
OpraHoB modera

KOpHeH

. MIPOAYKTUBHBIX OPTraHOB

BCEX OPTraHOB PaCTCHUSI

59. OnrTManpHast BeMWIHHA HHEKCa TicToBoi noBepxHocTH (MJIIT) moceBa Gopiieil 9acT KyJIbTYp COCTABIISCT:
1-4

o 4-7

7-11

11-16

60. OT AyIMHBI BEreTalIOHHOTO TIEPHOJIa PACTCHUH 3aBUCHT:
WHJIEKC JINCTOBOM MOBEPXHOCTH

° (hOTOCHHTETHYECKUH OTEHIHA MTOCEeBA
9pcTas MPOAYKTUBHOCTH (POTOCHHTE3a

JIMCTOBAA IJIOIaab ITI0CEBA.

Paznen 4. IBIXAHUE
Tema 4.1. BHoOJIOTHS ¥ SKOJOTUs AbIXaHUS

61. OcHOBHBIE OHOXUMHYECKHE PeaKkru KJICTOYHOT'O JAbIXaHU JIOKAJIU30BAHbBI B!
OUTOIIIa3ME
BaKyOJI

L4 MUTOXOHAPUIX
XJIopoIutacTax

62. VcxoaHbIe IPOIYKTHI IbIXaHHS:
BOJIA

o KHCIIOPOJ

YIJIEKHCIIOTa



TJIFOKO3a

63. IloaroToBUTENEHBIE PEAKIIUH KIIETOYHOTO ABIXaHUS JIOKAIN30BaHBI B:
) LUTOILIa3Me

aape

MHUTOXOH/IPHAX

BaKyOJISIX

64. B aHa»pOOHBIX yCIOBHSX JIbIXaHHE!
YCUIINBAETCS

CHMKAEeTCs

HE U3MCHSETCS

o MPEKpPaIacTCcst

65. HemmocpeqCTBEHHBIM CyOCTPaTOM ABIXaHUS SBIISIFOTCS:
Kpaxmanl

o TIII0KO03a

KHPBI

LEIUTI0N03a

Tema 4.2. DHEPreTHYECKUE ACIEKThI AbIXaHUS

66. KodepMeHT MMPUAMHOBBIX IETUIPOTEHA3:

DAJT (GMH)
. HAJL
KoQ

Fe-nopdupun

67. lerunpupoBanue cyocTpara ¢ 00pa3oBaHHEM MaKpOIPIUUECKOH CBS3H B €ro MOJIEKYJIe - 3Tal cyocTpaTHoro docdopuiu-
pOBaHMUS:

MIEePBBIH

. BTOPOH

TpeTHit

YeTBEPTHIN

68. OtmieruieHne BOIOpOa OT JIBIXaTeNIbHOTO CyOcTpaTa - paza OMOJIOTHYECKOTO OKHCIICHHS:
o riepBast

BTOpas

TpeThs

MOJATOTOBUTEIbHAS

69. TlepByio a3y OHOIOTHIECKOTO OKUCIICHHS IBIXaTEIbHOTO CyOCTpaTa XapakTepu3yeT cxema:
. RH;—R + [Hy]

R + %0, —» RO

[Hp] + ¥ 0,—H,0

70. Jeruapuposanue cydctpata B ykopouennoi ITL] ocymecTriser:
Lt a3
HAO
. Oy
KoQ
Tema 4.3. bBuoxuMHUYeCKHEe aCIEKThI JbIXaHUs

71. Banaucosoe ypasaenue CgH1,0¢ — 2CHz - CHOH - COOH + 2 AT® - mporiecc:

o MOJIOUHOKHCIIOTO OpOKEHHS
OKHCIHTENbHAS (a3a meHT030(h0oCcHaTHOTO KA



(1)3321 pereuepanuu riroKo3bl HCHT030(1)OC(1)3THOFO UKJIa
TIIMOKCATaTHBIN MK

72. TIpu Tpancnopte ogHoi mapsl 31ekTpoHoB 1Mo DT or HA/I mo kuciopoxa obpasyercs:
1 monexkyna AT®
2 moexynsl ATD

o 3 monexyisl ATO
1 monexyna anetun Ko A

73. KoneuHble NPOAYKThI TITUKOJIH3A:

o MTUPOBUHOTPATHAS KHCIOTA
aneruikodepmeHt A

IIII0KO032

CO0,

74. Ucxonnsie mpoaykThl nukia Kpebcea:
MTUPOBUHOTPAIHAS KHCIIOTA

o aneTwiIKohepMent A
TJIFOK03a
C0,

75. banancoroe ypasaenue CgHi,0¢ — 2CH3 - CO - COOH + 2HA/I [H,] +2AT® — mporiecce:
TJTUKOJTN3

. OKHCIIUTENHHOE AeKapOOKCUITUPOBAHKE TUPOBHHOTPAHON KHCIOThI
uuki Kpebca

CIHUPTOBOE OpOXKEHHE

Pasnen 5. MUHEPAJIBHOE IUTAHUE PACTEHUM
Tema 5.1. brosiorndeckne aclekThl MEHEPAJIHHOIO ITHTAHUS

76. Cepa norsioiaercst paCTeHUSIMU B BUJIE:
S

L 502

S0,-*

H,S

77. SlBneHue, Mpu KOTOPOM B MUTATEILHOM PACTBOPE OJHMH MOH «MEIIAeT» APYTOMY OKa3blBaThb TOKCHYECKOE NEHUCTBHE Ha
pacTeHue:

CHUHEpPIrU3M

. aHTaroHU3M

METa00IN3M

cumOno3

78. 301IbHBIE 2JIEMEHTEHI:
K

H

C

o [e

oS

79. Makpoa1eMeHTHI - METAJIJIOU/Ibl OTJIOUIAIOTCS PACTEHUSIMU B BUJIE:

° aHHOHOB COJICH
KaTHOHOB COJeH

OKCHUI0B
aTOMOB



80. Kpurepusamu 3:1eMeHTOB MUHEPAIHHOTO IIUTAHUSA SBIISIOTCS:

BEJIMYMHA aTOMHON MacCHI JJIEMEHTa

BEJIMYMHA 3aps1a HOHA

o HEOOXOTUMOCTh U HE3aMEHUMOCTH 3JICMEHTA JUIS PACTCHUN CTENCHb THpATallii HOHA

Tema 5.2. MexaHHU3MBI IPOIIECCa MUHEPAJTBLHOTO MATAHMUS

81. Ilepserit aTan nornomenus IMII kneTkoii:
0OMeHHas aIcOpOIIMs HOHOB Ha IIa3MalieMMe

o BXOJl HOHOB B KJICTOYHYIO 000JI0UKY
TPAHCHOPT HMOHOB Uepe3 MIa3MOJIEMMY

82. IlaccuBHBIN TPaHCIIOPT HOHOB Yepe3 MeMOpaHy oOecreunBaeTcs:

o i dy3ueit HoHOB
TOKOM BOJIBI Uepe3 MeMOpaHbl

6CHKaMI/I-HepeHOC‘H/IKaMI/I
TpaHCMeM6paHHLIM JJICKTPOXUMHUYCCKUM NOTCHIIHUAJIOM

83. K ¢pu3noIorndecku KACIBIM COJISIM OTHOCSTCS:
NH4NO;

° NH,CI

K,S0,4

KNO;

NaN03

Ca (N03),

84. DneMeHThl MUHEPATLHOTO MUTAHKUS TOTJIOMIAIOTCS KIETKOM:
° B BUJIC HOHOB

B BHJIE HEIUCCOIIMUPOBAHHBIX COJIEH

BMECTE C IIOTJIO[aeMOI BOJIOM

HE3aBHUCHMO OT MOIJIOMICHUS BOJIbI

COBMECTHO ¢ ipyrumu DMII

HE3aBUCHUMO OT Apyrux OMII

85. bimmkHUI TpaHCTIOPT — ATO JABM)KEHHE BEIIECTB:
MeX Ty OJTU3KO PACTIONIOKEHHBIMU JINCThIMU

MEXTy COCEHUMH KJIETKaMHU B MIpeJienax OJTHOW TKaHU
yepe3 MeMOpaHy B TipeJieiax OJHOU KIETKU

. B IIpeziesax OJIHOTO OpraHa

Tema 5.3. DKoJIOrHYECKHE ACIIEKTHI MUHEPAILHOIO MUTAHUS CEJILCKOXO03sIICTBEHHBIX PDACTEHHI

86. 3aKkperuieHue 3JIEMEHTOB MUHEPAIBLHOTO MTUTAHKS B MOYBE MyTEM MX aJCOPOIMHU DIEKTPUUECKUMHU CUIIAMU HA [MOBEPXHO-
CTH TIOYBEHHBIX KOJUIOU/IOB -IIOTJIOTUTEIbHAS CIOCOOHOCTh MOYBHI:

XUMHYECKast

¢dusndeckas

. (U3NKO-XIMHUYECKas
Ouooruueckas

87. JleficTByoIIIE€€ BEMIECTBO MOYCBHHEI:
(NH,),S04

° CO(NHy,),

NH;NO;

CaHPO,



Caz(P0y),

88. B cocTaB KOpHEBHIX BBICICHIHA PACTCHUN BXOMAT, IITaBHBIM 00pa3oM:
o OMOJIOrMYECKHU aKTHBHBIC BELIECTBA

3aracHble OEITKH

Kpaxman

pacTBOpPHMBIE caxapa M OPraHWIECKHE KUCIOTHI

89. SlBneHue, B X07€ KOTOPOTO KOPHEBBIC BHIJICIICHUS OJHOTO BHJIa PACTCHUI MOJABIISIOT Pa3BUTHE IPYTUX BUIOB PACTCHHUI:
peyTunn3anus

. aJUIeJIONaTUs
cuMO103

MeTaboIu3anus

90. CroxHBIE YIOOpCHHS:
MOYEBHHA

KaJIM| XJIOPUCTHIN

KaJIui a30THOKUCJIIBIN

o ammodoc

o HUTpO(OCKa

Paszaen 6. OGMEH U TPAHCIIOPT OPTAHNYECKHUX BEIHIECTB
Tema 6.1. OOMEH aMUHOKHUCIOT M OEIKOB

91. B HuCXOS1IYI0 BETBh OOMEHA OEKOB Y aMUHOKHUCIIOT BKIIFOUAIOT MPOLIECCHI:
OUMOCUHTE3 AMUHOKHUCIIOT

° JIe3aMHHUPOBAHNE AMUHOKHCIIOT
° THAPOITH3 OEKOB
OMOCUHTE3 aMUIOB

onocuHTe3 OEIKOB

92. COBOKYITHOCTb BCEX OMOXUMUYECKUX PEaKIUii, CBSI3aHHBIX C OMOCHHTE30M:
00OMeH BelecTB

MeTaboI3M

JIMCCUMHAITSLIHST

L4 ACCUMMJIIALIUA

93. ®opmyna - CONHj; - (CHy),- CHNH, - COOH:
acraparMHoBast KHCIOTa

[JIyTaMUHOBAs KUCJIOTa

acraparvi

L4 TJIIyTaMUH
a -KE€ToriryrapoBas KHMCJIOTa

94. TIpormecc THAPOIUTHIESCKOTO PACIICIUICHHS OSIIKOB KaTaIm3upyeT PepMeHT:
TIIyTaMaTAeTHIpOoreHasa
IJIyTaMUHCHUHTETA32a

o nporeasa
TpaHCcaMHHa3a
TpaHcaMuIasa

95. Peakuuto aMuIMpoOBaHUs AUKAPOOHOBBIX KHUCIIOT KaTAIN3UPYeET (pepMenT:
TIIyTaMaT/IeruiporeHasa

L TJIIyTaMUHCUHTETAa3a
mpoTeasa



TpaHCaMHnHa3a

TpaHcaMmuasa
Tewma 6.2. OOMEH YITIEBOIOB

O
1

96. ®opmymna - CH,OH—C—CH,0 P:

¢dbpykrozodocdar

(dochornuepuHOBBIN abaCT T

rIoKo3odocdar

° (hochoarokcraneTon

97. KoneuHslil MPOAYKT MpeBpallleHuil, KaTaIU3UpyeMblIH allba0J1a30M:
o ¢pykrozogudocdar

MaybTo3a

rimoko3odocdar

TIII0K03a

98. KoHeuHbli MPOAYKT NPEBPAILIEHUH, KaTATU3UPYEMbIX aMUIA30M:

¢dpykrozonudocdar
o MaibTo3a
rioko3odocdar

TJIFOKO3a

99. MicXoaHBIM MPOAYKTOM MpEBpaIIeHUH, KaTaTU3UPYEMBIX (ochopuiazou:
MaJibTo3a
ritoko3odocdar
o Kpaxman
A1® - rooko3a
100. JanbHuii TpaHCHIOPT CaxapoB OCYLIECTBIISIETCS B OCHOBHOM I10:
Tpaxesm
Tpaxeuuam
KCHJIeMe
o ¢dosme
Tema 6.3. OGmeH nunua0B
101. ®opmyie CO — COOH cooTBEeTCTBYET Ha3BaHUE:

1
CHs3
e  nmpyBaT
CYKILIMHAT
¢bymapar
Masar
oKcajareraTr

102. KoHeYHbIE MPOAYKTH OKHCIIUTEIEHOTO PACIaia YKUPHBIX KUCIIOT:
° ametnit KoA

riunepodocdar

tdocdarumnas kucaora

A30THCTHIC OCHOBaHUS

103. KoHedHBIE IPOIYKTHI THAPOIH3A KHUPOB:
arretir KoA

rmnepodocdar

dbochaTumHas KucioTa

o KHUPHBIE KUCIIOTHI

o TJIMIEPUH



CHOH — COOH
104. ®opmyne | COOTBETCTBYET Ha3BaHHUE:
CH2 - COOH

UpyBaT
CYKLIMHAT
¢bymapar

o Majat
oKcayanerar

105. T'uaposus )KupoB OCYLIECTBISET (PEPMEHT:
MajbTa3a
ammiasa

L Jarasa
npoTeasa

Tema 6.4. B3anMoCBSI3b 0OMEHHBIX OPpOoHECCOB U TPAHCIIOPT OPraHNMYCCKHUX BEIICCTB

106. ACCHMUIIATHL B MOJOABIX (PACTYIINX) JIUCTHSIX:
TPaHCIOPTUPYIOTCS B IPYTUE OPTaHbI

HCTIONIB3YIOTCS HA JIBIXaHUE

HCTIONIB3YIOTCS HA CHUHTE3 KOHCTUTYIIMOHHBIX BEIIECTB
° 3amacaroTCs B JIMCThSIX

107. TIpoyKThl IpeBpaIlleHNH 3aMIaCHBIX OEJIKOB HAKAaIUIMBAEMBIX B CEMEHAX IPU UX NPOPACTaHUH:
JKUPBL
®  AMMHOKHUCIOTBI

° MajlbTO3a
EJII0JI03a

108. IIpotyKTsl IpEeBpaALIEHHUH KUPOB B CEMEHAX NIPU UX MPOPACTAHHUHU:
OpraHUYeCKNE KHUCIIOTHI

o TIIUIEpUH

aMHHOKHCIIOTHI

aMHIBI

o KHUPHBIC KUCIIOTHI

109. OOmmii My aCCHMUISATOB - COBOKYITHOCTB TIPOTYKTOB (DOTOCHHTE3a KOTOPBIN:

o TPaHCIIOPTHPYETCS B APYT'HE OPraHbl
pacxojyercst Ha CHHTE3 KOHCTUTYIIMOHHBIX BEIIECTB

pacxomyeTcs Ha JibIXaHUe
3amacaercs B JJUCThIX
BCSI COBOKYITHOCTh 00pa30BaHHBIX aCCUMUIISITOB

110. B coctaB ¢103MBI BXOJAT CIEAYIONINE CTPYKTYPHBIE KOMIIOHEHTHI:
coCyabl

. CUTOBHUHBIEC TPYOKH

Tpaxeu bl

KJIETKH 9H/I0JIEPMBI

L] KIICTKU-CITY THUIIBI

Paznen 7. POCT U PASBUTHUE
Tema 7.1. ®Pusnosiorus pocra




111. da3sl pocTa KJIETKH NPOXOAST B CIEAYIOIIEM MOPSIKE:

POCT pacTsHKEHHEM - SMOpHOHANbHAs ¢a3a - nuddepeHITupoBKa
nmudGepeHIPOBKA - pOCT PacTsDKEHHEM - SMOpHOHaIBHAs (a3za

o 9MOpHOHANIBHAS (ha3a - POCT pacTsHKeHUEM - Au(GepeHIUpOBKa

112. TIpmuuHa TTyOOKOTO TOKOS CEMSTH:

o HaKOIJICHHE HHTMOUTOPOB poCTa
HEeOJIArONPHUATHBIA TEMIIEPaTyPHBIN PeKUM

HEeOJIArONPHUSATHBIA BOTHBINA PEKUM
o (u3HoorMYecKas He3peaoCTh 3apoablia

113. Poct Bepxymkoii oprana:
UHTEPKAIIIPHBII

° anuKaJbHBIN
0a3aabHbII

114. BoiaepxuBaHHe CEMSH Ha XOJIOJE C IENbIO MPEPHIBAHUS TTTyOOKOTO MOKOSI:
ckapuduKaus

o cTpaTtuduKaLus

JIeTepMHHAIHS

mudpepeHITIpOBKa

115. OTuen:

. OTHOCHUTCS K HHTHOUTOpaM
OTHOCHTCS K aKTHBATOPaM

06pa3yeTc;1 B 30HC POCTAa MOJIOABIX OPraHOB

. obpa3zyeTcs B CTapeIOIIUX OpraHax
YCUIIMBAET POCT

®  TOPMO3HUT POCT
OKa3bIBaeT OMOJIXKMBAIOIIEE AEHCTBUE

o ycunuBaet 3GeKThl cTapeHus

Tema 7.2. ®u3noJIOrUs pa3BUTHS PACTEHUI

116. IIpu npopacTaHuy CEMSH OAHOMOJIBHBIX PACTEHUI MEPBBIM U3 3aPOJBIIIEBBIX OPraHOB 3a4aTOYHOTO Mobera TporaeTcs B
pocT:

THITOKOTHITh

STIHUKOTHIIb

BEpXyIIeyHast MOYKa

L KOJICOIITHJIb

117. OcHOBHBIE 3aIlacHBIC BEIIECTBA COUYHBIX ILIOAO0B:
KJIETYaTKa

Kpaxmat

Oenku

o pacTBOpHMBIE caxapa
KHPBI

118. TTepuos oHTOTEHE3a OT OMBUICHUS [IBETKOB JIO CO3PEBAHMSI IIOJIOB ¥ CEMSH COCTABIISIET:
FOBEHWJIHHBIN dTall
AMOPUOHATTLHBIN dTaM
3Tall CTapeHust
3TaMn 3peyocTu
® 3Tal pa3MHOKEHUS

119. Z[J'ISI KaKOIr'o U3 3TaroB OHTOI'CHE3a XapaKTEpHa CIIOCOOHOCTH paCTeHI/Iﬁ K IBETCHUIO:



FOBCHHJILHBIN
IMOPHUOHATLHBIH
CTapeHus

o 3pENoCTH
Pa3MHOKEHUS

120. [Tepuox oHTOTEHE3a OT OILIOAOTBOPEHUS SHIIEKICTKH B IIBETKE MaTEPUHCKOTO PAacTeHUS IO (hopMUpOBaHHS 3apOIBIIIa B
CO3pEBIIEM CEMEHHU COCTABIISIET:
IOBEHWJIBHBIN 3Tall
° SMOPHOHAIEHBIN 3Tal
9Tal CTapeHus
9Tan 3peaocTu
9Tal Pa3MHOKEHUS
Tewma 7.3. PerynatopHble MEXaHU3MBI Pa3BUTUS

121. KOHCTUTYTUBHBIE T€HBI XapaKTEPU3YIOTCS TEM, UYTO OHHU:

BCET/1a 3aKPBITHI I BBIAAYH HH)OPMALUH

o BCETAA OTKPHITHI AJSI BbAAYM MH(pOpMAnny B HOPME 3aKPbITHL, HO B HY>KHOE BPEMsI OTKPBIBAIOTCS U BBIJIAIOT
MH(OpMALIIO, IOCIIC YETO CHOBA 3aKPBIBAIOTCS

122. AxTuBHOW (MHIYKTHBHOW) (hOpMOIl (HUTOXpOMa SIBISETCS CIEKTpaIbHAsA GopMa «PUTOXPOM ....»

. KpacHBIN
JlalnbHUM KpacHBIN
Deg0
D730

123. doroneproxa oka3piBaeT HHAYKTHBHOE ACHCTBHE Ha clieqyromue 3pGeKTsl pocta U pa3BUTHSL:
[IBETCHHUE

o (opMHUpOBaHUE MTOKOSLIUXCS OPraHOB

o JIMCTOTAN

¢dorocunTe3

124. Peakuusi pacTeHUI Ha COOTHOIIECHHE MPOAOJDKUTEIBHOCTH JHS M HOYHM, BBI3HIBAIOIIYI0 U3MEHEHHE IPOLIECCOB pOCTa U
pa3BHUTHS:

o TEPMOIIEPHOIN3M

¢doroneproaN3M

(dhoToTponuzm

TEPMOTPOIHU3M

¢doroHacTHH

TEPMOHACTHH

125. Pactenusi, y KOTOPBIX KOPOTKHUI I€Hb 3aTACMBACT HAYaJI0 LBETEHUsI, OTHOCAT K I'pYyIIE PACTCHUMN:
KOPOTKOT'O JHS

. JUTMHHOTO JTHSI
(hoTomeprogUUeCcKr HEUTPATLHBIX

Paszgen 8 I[Iprcnoco0as1eMOCTs M YCTOHYHUBOCTD

126. TloBpexneHNs 3UMMYIOIINX PACTEHUH, BBI3BAHHBIE MX 3aTOIUICHHEM TaJbIMU BOJAMH B IIEPHOJ OTTEIICIICH:
BBIIIUPAaHUE

o BBIMOKAHHEC
BbBIMEP3aHUC

BBIIIPECBAHUC
YChIXaHHE



127. TloBbleHHas KapOCTOMKOCTh pacTeHUi 00ecreunBaeTCs:

o BBICOKOM CKOPOCTBIO TPAaHCTIUPALIUU

BBICOKHM coziepkaHieM CaxapoB B KJICTKE

o YCTOWYMBOCTBIO OEJIKOB K TEINIOBOW KOATYJISILIMN

. BBICOKOI BOJIOYIEp )KUBAIOLIEH CIIOCOOHOCTBIO JINCTHEB

128. HeratuBHOE BIMSIHUE 3aCOJIEHUS IOUBBI HA PACTEHHS CBOJUTCS K CIEAYIOLEMY:
3aTpygHACTCS HOTJIOMEHNE MUHEPATIBHBIX JIEMEHTOB IUTAHUS

o 3aTpyAHAETCS MOTJIOIIEHUE BOABI KOPHAMU

YCHIIMBAETCSI TPAHCITUPANHNS JICTHEB

o HapymaeTcss OOMEH BEIIECTB, BCIEICTBUE COJIEBOTO
OTpPAaBJICHUA

129. [ToBpexxaeHns pacTeHUH 3aCyXOH MIPUBOAXT K CIIEIYIOIINAM ITOCIEACTBUSIM:
3aMeJIeHIE Pa3BUTHSA

o OTIa/ICHNE JINCTHEB U 3aBsI3H, (POPMUPOBAHHE IIIYTUIBIX CEMSH
3aMeJUIeHHe pocTa

OTMHPAaHUC TOYKHU POCTa crebis u KOPHEBBLIX BOJIOCKOB
MOJAAaBJICHUE CUHTCTUYCCKUX IMTPOUECCOB U aKTUBU3alUA paciiaga 6I/IOHOHI/IMepOB
Pa3BUTHUC MTPU3HAKOB STUOJIAIIUN

130. Ha nepBoii ¢a3e 3akanuBaHus pacTeHUI K OTPULIATENILHBIM TEMIIEpATypaM IMPOUCXOIHT:
YBEJIMYCHHUE TOTIM CBOOOIHOM BOJBI B TKAHAX

o YBEJIMUEHHUE COJIEPKaHUS CaXxapoB B TKAHAX
JACTHYHAS MTOTEPS] BHYTPUKICTOUHOH BOJIBI

TOPMOKCHHC oOMeHa BCLICCTB 1 pOCTa
YBCIIMYCHUS COACPIKAHUA I/IHFI/I6I/ITOpOB pocTta



