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ITporpamMmy coctaBui(n):
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Peuenzent(n):

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

Pabouas nporpamma aucuumiuHbl «Puznonorus 1 OMOXUMHUS pacTeHUI» pazpaboTaHa B COOTBET-
ctBun ¢ ®I'OC BO — GakanaBpuat o HanpapieHuio nmoarotoBku 35.03.07 TexHoyorus mpous3BoI-
CTBa M Tepe-pabOTKU CEIbCKOXO3IHCTBEHHON MPOTYKIIMH, YTBEP)KICHHBIN NprukazoM MuHHCTED-

cTBa oOpas3oBanus U Hayku Poccuiickoit ®enepaunn ot 17.07.2017 Ne 669 .

COCTaBJICHA Ha OCHOBaHUHU y4eOHBIX M1aHoOB 2024 roja Habopa, HallpaBJICHHsI TOATOTOBKH
35.03.07 TexHomorust MPOU3BOACTBA U IEPEPAOOTKU CEITbCKOXO03TUCTBEHHON TPOAYKIIHH,
npodmib TexHoIorus Mporu3BOACTBA U MEPepadOTKU MPOIYKIIUN PACTCHUEBOJICTBA,

YTBEPKJICHHBIX YUEHBIM COBETOM Y HUBepcuTeTa OT 18 nrons 2024 r., nmpotokos Ne 11

Pabouas mporpamma ono0OpeHa Ha 3aceanuu Kadeapbl arpOHOMUM, CETEKIIMH U CEMEHOBOJICTBA OT

18 utons 2024 r., nmpotokoi Ne 10

3aB. kadenpoii a.c.-X.H., 1o1eHT [psuenko B.B.



1. EJIX OCBOEHUA JTUCHUIIJIMHBI

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 (DU3HOIOTUN PACTEHHH 3KCIIEPHUMEHTANIb-
HBIX METO/IaX MCCIIEOBaHUs, 1aTh HaBbIKM B MCIOJIb30BAaHUU IOJYYEHHBIX 3HAHUM B pazpaboTke
TEXHOJIOTUYECKUX MPUEMOB XPAaHEHUS U NepepabOTKU PacTeHHUEBOAUECKOW MPOAYKLUH, JUArHO-
CTHKE (PU3MOJIOTHUECKOTO COCTOSIHUS PACTEHUI M MOCEBOB, POTHO3UPOBAHUIO IEHCTBHS HeOnaro-

NPUATHBIX (PAKTOPOB cpelibl HAa YPO)KaHHOCTh CEITBCKOXO03SIICTBEHHBIX KYIIBTYP.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII
Biox OITOII BO: B51.0.18.02

2.1. TpeGoBanus K NpeIBAPUTEILHOI MOATOTOBKE 00YYaKOIIEroCs:

J171st OcBOGHHS AUCHUILTHHBI 00YJarOIIUecss HCIOJb3YIOT 3HAHUS, YMEHUs, HaBBIKH, cHopMHu-
POBaHHBIE B XOJI€ U3YUYCHHUS CIASAYIOUINX TUCIUIUINH MIKOJIbHBIA Kypc OMOIOTUU, OOTaHUKH, Opra-
HUYECKOM M HEOPraHUYECKON XUMHUH

2.2 INCUMIINHBI M TPAKTHKH, 1J151 KOTOPBIX 0CBOEHHE JaAHHOM TUCHMIIHHBI (MOIYJIs1)
HEe00X0IMMO KaK NpealecTByoniee:
JucuuruinHa «PU3U0I0THs 1 OMOXUMMS pacTeHUi» sBIIsETCS HEOOXOIUMOM, Kak Ipej-

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

3. IEPEYEHD INIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA
O JUCHUIIJIMHE (MO1Y/I10), COOTHECEHHBIX C THIUKATOPAMM JOCTH-
’KEHUS KOMIIETEHIIUI

B pesynbrare nzydeHus AUCHUTUIMHBI 00YyYaOIUIACS JOHKEH YCBOUTH TPYIOBbIe (DYHKIIMU B COOT-
BETCTBUU C MPO(PECCHOHANBHBIM CTaHIAPTOM «ATPOHOM», YTBEPKICHHBIM MPUKa30oM MUHUCTEP-
CTBa Tpy/la U cormanbHoM 3anuThl Poccuiickoit deneparuu ot 20 centsopst 2021 r. Ne 6441 (3ape-
rucTpupoBan MunHCTepcTBOM rocTuimu Poccuiickoit deneparun 20 oxtsiops 2021 r., peructpa-
IHOHHBIN Ne 65482).

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

TpynoBas ¢pyHKIUA:

Pa3paboTka cuctemMbl MEPOIMPHUATHI 1O MOBBIIIEHUIO 3()PEKTUBHOCTU MPOU3BOJICTBA MPOAYKIIHUU
PacTEeHUEBOJICTBA;

OpI‘ aHU3aluAa HUCIBITAaHUH CCIICKIIMOHHBIX I[OCTPI)KCHHﬁ.



TpynoBbie NelCTBUA:

CriocobeH opraHu3oBaTh pPeaTn3alui0 TEXHOJOTHH YyIydIIeHUs! U PallMOHAILHOTO MCIIOIb30BAHUS

IIPUPOJHBIX KOPMOBBIX YTOIUH.

OcBoenne JUCHUIINIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/IC CICOYIOIIUX KOMHGTCHHI/Iﬁl

Komneren- NHaukaTopbl KOM-
nus neTeHUMH Pe3yabTaThl 00yueHus
(kog u (xom 1 HauMeHOBa-
HanMEHOBa- HHE)
HHE)
O061menpodeccHoHaNbHBIC KOMIICTCHIIUN
OIIK-1. Cmo- | OIIK-1.1. U-1 MHe- | 3HaTh: OCHOBHI (PU3MOIOTHMH M OMOXMMHH PacTeHHH; OHOXUMHYe-
co0eH pemaTth | MOHCTPHPYET 3HAHHE CKHUIl COCTaB pacTeHUH, MPUPOAY U (HYHKIIUH OCHOBHBIX BEIICCTB B
THUIIOBLIE 3a- | OCHOBHBIX 3aKOHOB PACTUTCIBHOM OpTraHU3ME; MPOLUECChI, CBA3aHHBIC C BOAHBIM oOMe-
naun HpO(beC- MAaTeMaTHYECKUX, HOM, (1)0TOCI/IHT€30M, JbIXaHUEM, 00OMEHOM H TpaHCIOPTOM OpraHu-
9 YCCKHUX BCHICCTB; OCHOBbBI MUHCPAJIBHOI'O MUTAHUA, q)aKTOpr, BJIN-
CHOHAJIBbHOU €CTECTBCHHOHAYY- o
AOIHUC Ha POCT W Pa3BUTUC PACTCHUU, HpI/ICHOCO6HHeMOCTB u
JEATENbHOCTH | HIX M obmenpocec- YCTOWYMBOCTH, OMOXMMHYECKHE OCHOBBI (DOPMHUPOBAHUS KayecTBa
Ha VOCHOBC CHOHAJIPHBIX  TNCIH- yYpOXasl CENbCKOXO3SMCTBEHHBIX KYJIbTYP JI1 PELICHMS] TUIIOBBIX
3HAHMH  OC- | IUIMH, HEOOXOMHMMBIX | 3anay mpodeccHOHANBHON AEATEIBHOCTH HA OCHOBE 3HAHHH OC-
HOBHBIX 3aKO- | JUIS PCIICHHUS THIIO- | HOBHBIX 3aKOHOB MATEMAaTUYECKUX U €CTECTBECHHBIX HAyK C IIPUMeE-
HOB MaTeMa- | BBIX 3a/1a4 B OOJIACTH | HeHueM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
TUYECKHUX, arpoHOMUU YMeThb: periath TUIOBBIC 3a7a4d MPO(ECCHOHANIBHON IEATCIBHO-
€CTECTBCHHO- CTH, OINPENENATh HPUPOAY W OHOXMMHUYECKHH COCTaB PACTCHUH,
HAy4YHBIX u OLICHUBATh HX (1)I/I3I/IOHOFI/I‘I€CKOG COCTOSIHHE IO OHOJIOTHYECKHUM
O6IHer0(beC- HpOHeCCilM; OIIPCACIIATh TOKA3aTCIN ynyquma}omne poOcCT, pE‘l'SBI/ITI/IC
PaCTCHUHU, X HpHCHOCOGJ’IHeMOCTB 1 YCTOUYUBOCTL K BO3ACUCTBUIO
CHUOHAJIBHBIX b
(baKTOpOB Cpcabl; HAa OCHOBC 3HAHMU OCHOBHBLIX 3aKOHOB MaTEMa-
AUCLHUIIINH - € THYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCEHCHHUCM I/IH(l)OpMaL[I/IOHHO'
HpHMeHeHHeM KOMMYHUKAITUOHHBIX TEXHOJIOTUH JAUArHoCTupoBaTb HEAOCTATOK
uHpopMAIH- WM U30BITOK 3JIEMEHTOB MHHEPAIBHOTO MHTAHUS; (HOPMHPOBATH
OHHO- KaueCTBO ypOXkKas CeIbCKOX03IUCTBEHHBIX KYJIbTYP
KOMMYHHUKA-
IMUOHHBIX OIIK-1.2. UJ1-2 Hc- | Baagernb: 3HaHUSIMH OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX,
TEXHOJIOTHH IIOJIB3YET 3HAHUS | ECTECTBEHHOHAYYHBIX H OOMENpOPeCcCHOHANBHBIX IAHCIIH-
OCHOBHBIX  3aKOHOB | IUTMH JUIsl KOHTPOJMPOBAHHS XO0Ja (PH3MOJIOTUYECKUX IIPO-
MaTeMaTHYeCKHX U | IECCOB B PACTUTEIHHOM OpraHM3Me, HaBBIKAMH OICHKH (u-
€CTECTBEHHBIX HAYK | 3MOJIOTMYECKOI'O COCTOSIHUS PACTEHUM M MX aAaNTallMOHHOTO
JUIL peIlieHHs] CTaH- | MOTEHIMaja, OIpeeNieHns (aKTOPOB YIyUIIAIONIHE pPOCT,
JapTHBIX 3a7lad B | pa3BUTHE PACTEHUI MPHU MPOU3BOJICTBE, IepepabOTKe U Xpa-
arpoOHOMHH HEHHUS CEIbCKOXO3SMCTBEHHOW MPOAYKIUU C IPUMEHEHHEM
“H(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI

4. PACITPEJEJEHUE YACOB JUCIUAIIJIMHBI ITO CEMECTPAM (ounasi popma)

Bu 3anaruii 1 2 3 4 5 6 7 8 Vroro

yvII | P vII | P
JTexuuu 20 20 20 20
JTaGopaTopHsbie 20 20 20 20
[MpakTuueckue 20 20 20 20
KCP 2 2 2 2
KoHcynbranus 1,0 1,0 1,0 1,0
repes SK3aMeHOM




[Tpuem sk3aMeHa 0,25 | 0,25 0,25 | 0,25
KonrakTHas paboTa

0Oyuarommxcs

C TIpernoaBaTesieM 63,25 | 63,25 63,25 | 63,25
(aymuTopHast)

Cam. pabora 28 28 28 28

Kourposb 16,75| 16,75 16,75 16,75
roro 108 108 108 | 108

PACIIPEJAEJIEHUE YACOB JUCHUIIJIMHBI 110 CECCHUSM (3a04Has ¢popma)

Bz 3aHATHI 1 2 3 4 5 Hroro
3UMHSSA [1eTHSS
VII [PIIJT v | prig
JTexiuu 2 4 4
JlaGopatopubie 2 4 4
[IpakTiaeckue - - 2 2
KCP
[Tpuem sk3aMeHa 1,25]1,25 1,25 | 1,25
KontaktHas pabora
oOyuarommxcs
c IpenoaaBaTeneM
(aynuropHas) 4 | 4 |7,25]7,25 11,25 | 11,25
Cam. pabota 32132 |58 | 58 90 90
KoHTpob 6,75]6,75 6,75 | 6,75
toro 3613672 72 108 | 108

CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA) (ounast popma)

Kon
3aHA
™A

HanmenoBanue pa3aciioB U TEM /BI/IIL 3aHATHS/

Cemectp

Yacrl

Kowmme
TEHIIUU

Paznen 1. ®u3u00rusi M1 OUOXUMUSI PACTUTENbHON KJIETKH

11

[Ipenmer, 3amaun ¥ MecTo QHU3MOIOTUM U OMOXMMHHU PACTEHUH B
cucTeMe OHMOJIOTMYECKUX 3HAHWH CpeAM €CTECTBEHHO-HAYYHBIX U
arpOHOMHUYECKUX JUCHUTUIMH. MeTonbl (U3HOIOTUH  PACTEHUH.
M3ydeHne mporeccoB KU3HEAEATENFHOCTH Ha Pa3HBIX YPOBHIX Op-
ranuzanuyi. Ou3noIorus pacTeHuil — TeopeTudecKkas OCHOBA arpo-
HOMUHU u OuorexHonoruu. CoBpeMeHHBIE TIPOOIEMbl (HHU3UOIOTHH
pacrenuii./Cp/

OIIK-1

1.2

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

OIlK-1

1.3

Pa6ota 1. KauecTBeHHBIN aHaIU3 OEIKOB B CEMEHAX.
Pabora 2. O6HapyxeHHe 3alacHBIX YIIEBOJOB B MPOIYKTUBHBIX
opraHax pactenuii /J1a6/

OIIK-1

14

BeriecTBa BTOPHYHOTO MPOUCXOKICHUS (OpPraHHYECKUE KUCIIOTHI,
a¢upHBIe Maca, TePICHOUIBI, TIMKO3UIbI, (PEHOIBHBIC BEIICCTRA,
aJIKaJIOn 1bl, BuTaMuHbl) /Cp/

OIIK-1




1.5

Pabora 3. Hapymenue n30upaTenbHON MPOHUIAEMOCTH  KIIETOK
IpU BO3JEHCTBUM NOBPEKAAIOLINX BEILIECTB

Pabota 4. /Ilnarnoctrka QyHKIMOHATFHOTO COCTOSHUS KIIETKH, TO/I-

BEpXKEHHOM BO3/ICHCTBHUIO TEILIOBOTO cTpecca /J1ab/

OIIK-1

1.6

Konmoxsuym: Paznen 1. ®usnonorust u OMOXUMHUSI PACTUTEIBHON
kiretku /I1p/

OIIK-1

Pasgen 2. Boaublii o00MeH

2.1

Tema 2.1 ®usnosnorus BogooOMeHa KIETKH.
Tema 2.2 OU3H0IOTHS BOAOIIONIOMIEHNS PACTEHUHN.
Tema 2.3 Tpancuupauus. /JIex/

OIIK-1

2.2

Pabora 5. OnpenencHuie cocyinei CHIIbI KJICTKH METPUYCCKUM Me-
tomoM. Pabora 6. OmpezneneHue coaepxaHust BOABI W CYXOTO Be-
IIECTBA B PACTUTEIILHBIX OOBEKTaX. 3aJlaud 10 BOJHOMY OOMEHY
/J1ab/

OIIK-1

2.3

Tema 2.4 DKOIOrMYECKHE ACIEKTHI BOAOOOECIIEUEHHOCTH U BOJI-
HbIi OagaHc pacTenuii B arpoduroneHosax./Cp/

OIIK-1

2.4

Pabora 7. Onpenenenue BOMOYAEPKUBAIOIIECH CIIOCOOHOCTH pacTe
Huii. Pabora 8. OnpeneneHre BEIWYMHBI BOJHOTO Ne(UIIUTa B JIH-
cTbsix. Pabota 9. OnpeneneHrie MHTEHCUBHOCTH TPaHCIIMPALIUH JTH-
CTBhEB. 3aJ1a4¥ 110 BOJTHOMY peXUMy pacteHmii /J1ab/

OIIK-1

2.5

Kommoxsuym Paznen 2. Bognsrit oomen /I1p/

OIIK-1

Pasnen 3. ®orocunres

3.1

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

Tema 3.2 DHepreTHyecKue acueKkTsl ()OTOCHHTE3A.

Tewma 3.3 buoxumudeckue acnekTbl porocunresa. /Jlex/

OIIK-1

3.2

Pabora 10. Onpenenenne CrieKTPOB MOTIONICHAS MUTMEHTOB JIMCTA
Pabora 11. KonnuectBeHHOE OlpeneneHre XJIopouiuia B JIMCThIX
Pabota 12. OnpeneneHrie BEMUYUHBI YUCTOW MPOAYKTHBHOCTH (POTOA
CHHTe3a. 3aJ]auu Mo pacyeTy rnokaszareield POTOCHHTETHYESCKOMN Jesi-
TEJIHHOCTH 1oceBa /J1ab/

OIIK-1

3.3

Tema 3.4 Dxosorudeckue acnekTsl GoTOCHHTESA.

Tema 3.5 DoTOCHHTETHYECKAS AEATENLHOCTE TOceBa M ypoxait. /Cp/

OIIK-1

3.4

Komnoksuym: Paznen 3. ®otocunres /T1p/

OIlK-1

Paznen 4. /Ibixanue

4.1

Tema 4.2 DHepreTHUecKUe AacIleKThI AbIXaHUS.
Tema 4.3 buoxumuueckue actekTsl Abixanus /Jlex/

OIlK-1

4.2

PaGora 13. OmnpexneneHue akTUBHOCTH Kartanasel. Paborta 14.
OnpeneneHne WHTEHCUBHOCTH JIBIXaHUSA IPOPACTAIOMIUX CEMSH
/J1ab/

OIIK-1

4.3

Tema 4.1 Buojorus u sxosorus apixanus ./Cp/

OIlK-1

4.4

Komnokeuym: Paznen 4. dpixanue /IIp/

OIIK-1

Pasnen 5. MuHepaibHOe NUTAHHE PACTECHMIA

51

Tema 5.1 buoJsiornueckre acrekTbl MUHEPAJIHHOTO ITUTAHUS.

Tema 5.2 Mexanu3Mbl npoiiecca MUHEPATbHOIO nuTanus /JIek/

52

OIlK-1

PaGota 15. OnpenencHre HEKOTOPHIX 30IHHBIX DJIEMEHTOB B pacTe-
Husx ~ PaGora 16. OmpenencHue ynenbHOH €MKOCTH OOMEHHOIO
[TOTJIONICHUST MOHOB KopHsMH Pabora 17. OnpeneneHue IUIOMIAIN

001I1elt agcopOoupyIoNIei MOBEPXHOCTH KOPHEBOH CUCTEMBI PACTCHUI

OIIK-1




JIa6/

5.3

Tewma 5.3 DKonOrHYecKue acleKThl MUHEPAJIbHOIO MUTAHUS C.-X.
pacrennti /Cp/

OIIK-1

5.4

Kommoksuym: Paznen 5 MunepansHoe nmutanue pacrenuit /11p/

OIIK-1

Pa3nes 6. O0MeH 1 TPAHCNIOPT OPraHNYeCKHX BellecTB

6.1

Tema 6.1 OOMEH aMHHOKHCIIOT 1 OEJIKOB.
Tema 6.2 OOMEH YIIIEBOJIOB.
Tema 6.3 O0meH simnnaos /JIex/

OIIK-1

6.2

PaGota 18. IlpeBpamieHue BemecTB NpU MPOPACTAHUE CEMSH.
Pabora 19. ObHapyxeHne THAPOTUTHIECKOTO (pepMeHTa aMUIa3bl B
npopacraromux cemeHax. Pabora 20. KonmdecTBeHHOE ompenere-
HUe Oenka B ceMEHaX METOJOM KOJIOPUMETPUYECKOTO aHalIn3a
/J1ab/

OIIK-1

6.3

Tema 6.4. B3zaumocBs3b OOMEHHBIX IIPOLIECCOB M TPAHCIIOPT Opra-
HUYECKHNX BeliecTB B pacterusx /Cp/

OIIK-1

6.4

KomnokBuym. Paznen 6 OOMeH U TpaHCTIOPT OPTaHUUECKUX Be-
mect / [lp /

OIIK-1

Paszpnen 7. Pocr u pa3Burtne

7.1

Tema 7.2 Ou3no0I0THs pa3BUTHS PACTEHUI.
Tema 7.3. PeryisitopHble MexaHU3MBbl pa3Butus. /Jlex/

OIIK-1

7.2

PaGota 21. Ilepromu4HOCTH pocTa MOOETOB y APEBECHBIX PACTCHUM
PaGoTa 22. OmpeneneHne moka3aTeneil HA0yXaHUs KOJUTOMIHBIX
cucteM cemsiH. Pabota 23. OnpenencHue aBTOIUTUICCKON aKTUBHO-
CTH B IIpopacTaiommx cemeHax /J1ad/

OIlK-1

7.3

Tewma 7.1 ®usuonorust pocra. /Cp/

OIlK-1

7.4

Komnoksuym Paznen 7. Poct u pazsutue /Ilp/

OIlK-1

Pasnex 8. IpucnocodsieHne U yCTOHYHUBOCTD

8.1

Tema 8.1 YCTOWMYMBOCTH pacTEHMM K HEOJArOIPUSITHBIM TEMIIE-
parypam. /JIex/

OIIK-1

8.2

Pabora 24. Onpenenenue »xapoCTOMKOCTH PACTUTEIbHBIX TKaHEH.
PaboTa 25. 3ammuTHOE A€HCTBHE caxapoB HA MPOTOILIA3MY IIPH BO3-
JISHCTBUH OTPUIIATENHLHBIX TeMmepatyp /J1ab/

OIlK-1

8.3

Tema 8.2 YcTOMYMBOCTH pacTeHUN K HEOJAronpUsTHHIM ITOYBEH-

HbIM [l}aKTO[ZaM.

Tema 8.3 YcTOWYMBOCTH PACTEHHUHM K (PUTONATOreHHBIM OHOTUYE-

CKUM ghaKTO[ZaM.

Tema 8.4 YCTOHUYMBOCTE PACTEHHN K aHTPOIIOT€HHBIM 3arpsi3HUTE-
JISIM OKpYsKaronie# cpest. /Cp/

OIIK-1

8.4

KommokBuym Paznen 8 YcroiunBoCTh pacTeHu# K HEOIaronpusT-
HBIM (akropam cpeast /11p/

OIlK-1

Pa3znen 9 . @opMupoBaHHe KayecTBA YPOKAas

9.1

Tema 9. ®usnonornsa u 6uoxuMus GOPMUPOBAHUA KayeCcTBa YpPO-
J)Kag ¢/X Kyaetyp. /Jlex/

OIlK-1

9.2

Komnoksuym Paznen 9 . ®usnonorus u 6noxumMusi (HopMHUPOBAHUS

kagectBa ypoxas /I1p/

OIIK-1

CTPYKTYPA M COIEPKAHME JUCHUATITAHBI (MOYJISI) (3a0unas dpopma)

Kon
3aHs

HaumenoBanue PasaciioB U TCM /BI/I,Z[ 3aHATHS/

Kypc/
ceccust

Yacer

Komme
TEHINU




THA

Pasnes 1. ®uznoJiorusi 1 6MOXUMUS PACTUTEIBLHON KJIETKH

Tema 1.1 XUMHYECKHIA COCTaB PACTUTEIBHOMN KIIETKH. OIIK-1
1.1 Tema 1.2 OOMEH BEUIECTB B PACTUTEILHOMN KIETKE. 1/1 0,5
Tema 1.3. CTpyKTypa U CBOMCTBA paCTUTENBHOM KIeTKHU. /JIek/
Pabora 1. KauecTBeHHEbI aHaau3 OEIKOB B CEMEHAX. OIIK-1
Pabora 2. Hapymenue u30HpaTeNnbHON MPOHUIIAEMOCTH — KIIETOK
1.2 [IPY BO3ACHCTBUHU IOBPEKIAIOIINX BEIIECTB 1/1 0,5
Pabora 3. JluarHoctuka pyHKIIMOHAILHOTO COCTOSHUSI KIICTKH,
TI0JIBEP>KCHHOM BO3JICHCTBHIO TEIIOBOTO cTpecca /J1ad/
BemectBa BTOPUYIHOTO MPOWCXOXKICHHUS (OpraHUIECKUE KHCIIOTHI, OIIK-1
1.3 a¢dupHBIE Macliia, TePIICHOUIBI, TIIMKO3UILI, (DEHOIHHBIC BEIIECTBA, 1/1 10
aNKaIouabl, BATaMuHbI)/Cp/
Pasnen 2. Bogublii 00MeHn
Tema 2.1 ®u3noa0rus BOA0OOMEHA KIETKH. OIIK-1
2.1 Tema 2.2 ®U3H0JIOTHS BOIOIIONIOMIEHNS PACTEHUH. 1/1 0,5
Tema 2.3 Tpaucoupariusg /JIex/
Pabora 5. Onpenenenue cocymieil Cuiibl KIETKH METPUYCCKHM Me- OIlK-1
2.2 tonoM. PaGora 6. OmnpezaeneHue cojaepkaHus BOJABI M CYXOro Be- 1/1 0,25
IIIECTBA B PACTUTENFHBIX 00BbekTax. /J1ab/
XapakTeprucTHKa KOpHS, Kak opraHa Bojomoriomenns. O0mas OIlK-1
XapaKTEepPUCTUKA TpaHCIUpaIui. Mexanu3Mel TpaHcnuparmu. Crio-
53 cOOBI TTOBBIIIEHHSI TPOAYKTUBHOCTH TpaHCTTUpanu. ONTHMHU3AII 11 8
' BO/I000ECTICUEHHOCTH PACTEHHUN TIPH TIEPEyBIaXHEHUH MOYBEI. O1I-
TUMU3AIUS BOJJOOOCCIICUCHHOCTH PACTCHUH PU UCCYIIICHUH 1104~
b1 /Cp/
Pabora 7. Onpenenenue BOIOYAEPKUBAIOIIEH CIIOCOOHOCTH pacTe OIIK-1
24 Huii. Pabora 8. OmnpeneneHre BEIMYMHBI BOAHOTO ne(UIIUTa B JIH- 11 025
' cTbsix. Pabota 9. OnperneneHrie MHTEHCHBHOCTH TPaHCIIMPALIUH JTH- '
ctheB. /J1ad/
Pasznen 3. ®orocunrtes
Tema 3.1 OO6mas xapakrepuctuka hoToCHHTE3a U (DOTOCUHTETHYE- OIIK-1
31 CKOT0 aIapara. 11 05
Tema 3.2 DHepreTuyecKkue acueKThl (DOTOCHHTESA.
Tewma 3.3 buoxummnueckue acrekTsl hortocuuresa. /Jlex/
Pabora 10. Onpenenenne CrieKTPOB MOTIONICHAS MUTMEHTOB JIMCTA OIIK-1
39 Pabora 11. KonnyecTBeHHOE Ompejie/ieHne XJIopo(uiuia B JIMCThIX 11 075
' Pabora 12. OnpezaeneHre BEIMYMHBI YACTOW MPOYKTUBHOCTH (POTOA '
cunresa. /J1ab/
33 Tema 3.4 Dxomoruueckue acnekTsl GoToCHHTESA. 1/1 7 OIIK-1
' Tema 3.5 DoTOCHHTETHYECKAS AEIATENLHOCTE ITOceBa M ypoxait. /Cp/
doTocuHTEeTUYECKHE TMOKa3aTean mocesa. Pemrenue 3agau. Perie- OIIK-1
3.4 | Hue tecToBhIX 3amanmii /Cp/ 1/1 3
Pasnen 4. Ipixanue
Tema 4.1 BuoJiorus v 9K0J0TUs JbIXaHHS OIIK-1
4.1 1/1 0,5
Tema 4.2 DHepreTUYECKUE acHEKThI AbixaHus./JIex/
Pabora 13. OmnpexneneHue akTUBHOCTH Kartanasel. Paborta 14. OIIK-1
4.2 OnpeneneHne WHTEHCUBHOCTH JBIXaHUS MPOPACTAIOMINX CEMSH 1/1 0,25
/J1ab/
Jbixanue B GQUTOLICHO3aX U ypOXKail: AbIXaHHE U Iporecc GopMu- OIIK-1
43 pOBaHMUsI IPOYKTHBHBIX OpraHoB. [1yTH ynpaBieHus JpIxaHUEM 11 4

MIpH XpaHEHUH NMPOAYKTUBHBIX OPTaHOB PACTEHHI (CEMSH, COUHBIX

TUI0ZI0B, KOPHEIUIONOB, KiryoHel) /Cp/




Pa3nen 5. MuHepaibHOe NUTAaHHE PACTEHMIA

51

Tema 5.1 bruonornueckue acekTbl MUHEPAIHLHOTO ITUTAHUS.
Tema 5.2 MexaHn3MBl IIpoliecca MUHEpaabHOro nurauus /JIex/

1/2

0,5

OIIK-1

5.2

PaGota 15. OnpeneneHne HEKOTOPBIX 30JIbHBIX JJIEMEHTOB B pacTe-
HusiX  PaGorta 16. OmpeneneHue ynenpbHONH €MKOCTH OOMEHHOTO
[TOTJIONICHUST HOHOB KopHsMu /J1a6/

1/2

0,5

OIIK-1

5.3

3aBUCHMOCTh MUHEPAJIBHOTO TUTAHUS OT OMOJIOTHYECKUX U IKOJIO-
TUYECKHX (paKTOPOB. XapaKTePUCTUKA KOPHS KaK OpraHa MUHe-
paLHOTO MUTAHUS: MOP(OIIOTHS U aHATOMUS, (PU3NOIOTHUECKHE
0COOCHHOCTH KOpHEH (0COOCHHOCTH POCTa M BETBJICHUS, TPOTIM3MBI
KOPHSI), TIOKa3aTeIN CTEIICHH Pa3BUTHS KOPHEBOW CUCTEMBI H METO-
JIMKa WX OTIpENIeJICHUSI, KOPHEBBIC BBIICIICHUS U UX BIUSHHE (TIPSI-
MoO€, KOCBEHHOE) Ha JIOCTYITHOCTb DJIEMEHTOB MUTAHUSI, aJljIeona-
THS ¥ IOYBOYTOMIICHHUE. Y TOOPEHUS: BUABI YIOOPESHUH, CPOKH, J0-
3bI M CITIOCOOBI BHECCHHUS. J|MarHOCTHKA MUHEPAILHOTO TTUTAHMUS:
METO/BI U UX Xapaktepuctuka /Cp/

1/2

11

OIIK-1

Pa3znen 6. O0MeH ¥ TPAHCHIOPT OPraHUYECKUX BelIECTB

6.1

Tema 6.1 OOMeH aMHUHOKHUCIIOT U OEIKOB.
Tema 6.2 OOMEH YIJIEBOJOB.
Tema 6.3 O6men mununos /Tlp/

1/2

OIIK-1

6.2

Pabora 17. Onpenesnenue 1uiomaay oomei aacopoupyromei mo-
BEPXHOCTH KOPHEBO# cuctembl pactennii Pabora 19. Obnapyxe-
HUE THIPOIUTHYECKOTO (hepMEeHTa amHia3bl B MPOPACTAIONINX Ce-
meHax. /J1ab/

1/2

0,5

OIIK-1

6.3

Tema 6.4. B3zaumocBs3b OOMEHHBIX IIPOLIECCOB M TPAHCIIOPT Opra-
HHMYECKHUX BELIECTB B pacTeHusx /Jlex/

1/2

0,5

OIIK-1

6.4

TpaHCHIOPT OpraHUYECKUX BEIIECTB B PACTEHUAX: CTPYKTYpa
TPAHCTIOPTHOW CHUCTEMBI, MEXaHU3M TPAHCIIOPTA, TPAHCIIOPTHAS
(dbopMa OpraHNUECKUX BELIECTB, PETYJISLHS HAIPaBJICHHUS U CKOPO-
CTH TPaHCIOpTa opranndeckux Bemects (Cp)

1/2

11

OIlK-1

Paszpen 7. Poct u pa3Burtne

7.1

Tema 7.1 ®usnosorus pocra
Tema 7.2 ®U3H0JIOTHA pa3BUTHUSA PACTEHUIA.
Tema 7.3. PeryistopHble MeEXaHU3MBL pa3Butus. /Jlex/

1/2

0,5

OIIK-1

7.2

PaGora 20. KonnuecTBeHHOE onpe/iesieHre Oejka B ceMeHaX METO0M
KoopuMeTpuueckoro aHanmmsa Padora 21. IlepuomuvyHOCTh pocTta
M00EeroB y JpeBecHbIX pacTeHnid Padora 22. OmpeneneHue nokasa-
resieli HaOyXaHusl KOJUIOMIHBIX CUCTeM ceMsiH /J1ab/

1/2

0,5

OIlK-1

7.3

PocToBble sBIEHMS y pacTeHUI: KOPPENALNH, PEreHepaluu,
noJsipHOCTh .IIpakTHdeckoe ncnonb3oBaHue sBICHU. PocTo-
BbIE JIBIDKEHUS Y PACTCHMI: THIIBI JIBMKEHUN U UX XapaKTe-
pPHUCTHKA, MEXaHU3MBbl ABM)KEHUN. BHyTpeHHHe akTtopsl pe-
TYJSIUU pocTa. DKoJaorus pocra. PU3N0IOTUs LIBETEHUS: UH-
JOYKIMs 1IBETEHUs, OpraHOreHe3 pPEernpoayKTHUBHBIX OPIaHOB,
CTPOEHUE IIBETKA, OIbIJICHHE U oruiogoTBopenue /Cp/

1/2

11

OIlK-1

Pasnea 8. Ilpucnocodienne H yCTOHYMBOCTD

8.1

Tema 8.1 YCTOWMYMBOCTH paCTEHWH K HEOJIArONPUSITHBIM TEMIIE-
parypawm. /JIex/

1/2

0,5

OIIK-1

8.2

Pabora 23. 3amuTHOe JACHCTBHE caxapoB Ha MPOTOILIA3MY IIPH BO3-
JeCTBUM OTpHLATENBHBIX TemiiepaTyp Pabora 24. Onpenenenne
YKApOCTOWKOCTH PACTHTENILHBIX TKaHel /J1ab/

1/2

0,5

OIIK-1

8.3

Tema 8.2 YcTOMYMBOCTH pacTEHHH K HEOJIArOmpHUsITHBIM ITOYBEH-

HbIM ghaKTODaM.

1/2

14

OIIK-1




Tema 8.3 YcTOMUMBOCTH pacTeHHU K (PUTONMATOreHHBIM OHOTHYE-

CKHUM ShaKTO[ZaM.

Tema 8.4 YcTOHYMBOCTE PACTEHHUI K aHTPOIION€HHBIM 3arps3HUTE-
JIIM OKpYyKaronient cpenst. /Cp/

Pa3znen 9 . @opMupoBaHHe KayecTBA YPOKAas

9.1

Tema 9. Ousnosnorust u ouoxumust HOPMHUPOBAHUS KAYECTBA YPO- OIIK-1

kast ¢/x kynetyp. /Cpl

1/2 11

Peaﬂmaunﬂ JUCHUILIMHBI IPEANojaaracTt uCriojJib30BaHUC TpaHHHHOHHOﬁ, aKTHUBHOH U HHTEP-

aKTUBHOHU (OopM 00ydeHUS Ha JIEKIMOHHBIX, IPAKTUYECKUX U JJA0OPATOPHBIX 3aHATHUSAX.

10.

11.

12.

13.

14.

15.

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KoHTpoJibHBIE BONIPOCHI U 3aIaHUS

[Tpenmer, 3amaun U MecTO (PU3MOJIOTUN U OMOXMMHUU PACTCHHH B CHCTEME OMOJIOTHYECKUX
3HAHUH CPEId €CTECTBEHHO-HAYYHBIX M arPOHOMHYECKHUX THUCIUTLINH.
Metonsl puszmnonorun pacteruii. CoBpeMeHHbIE TPOOIeMbl (PU3UOTOTHN PACTCHHIMA

OO0m1as XxapakKTepuCTUKAa XMMHYECKOTO COCTaBa PACTUTEIBLHON KJIETKHU: OPTaHMYECKHUE BEIe-
CTBa, MUHEPAJIbHBIE BEIIECTBA, BOJA, KIIacCH(DHUKAINS OPTaHUICCKUX BEIIECTB KIIETKH.
XapakTepucTuKa OPraHnIeCKUX BEIIECTB KICTKH — AaMHHOKHCIOTH U OCJIKU: AJIeMEHTaAPHBIN
COCTaB; XUMHUYECKasl MPUPOIa U QYHKITUH.

YriieBobl: dJIEMEHTAPHBIN COCTaB; XUMUYECKash pUpoJia U PyHKIHHA (MOHOCAXapHIbI, OJIH-
rocaxapubl, TOTUCAXapPHUIbI).

Jlunuapl: 3IeMeHTapHbIN COCTaB; XUMHUYecKas mpupoda u QyHkuuu (KUpbl, Gochonunusl,
TJTUKOJIATIUIBI ).

HyxneoTuapl M HYKIEWHOBBIE KHCIOTHI: AJIEMEHTApHBIA COCTaB; XUMHUYECKas MpuUpoja U
(GYHKIIHH.

BemecTBa BTOpUIHOTO TIPOUCXOXKICHUS

OOMeH BelecTB B paCTUTEIHHOM KJIETKU: TIOHITHE 00 0OMEHE BeIecTB, MEeTab0oIu3M, aHabo-
mu3M, katabonusM. OcoOEHHOCTH OMOXMMHYECKUX PEaKIIHi.

CymHocTh GepMeHTaTUBHOTO KaTtanu3a. DepMeHThI, UX CTPOSHUE U CHEIUPUIHOCTD, KIac-
cuduKaIms.

OO01mas xapakTepucTUKa CTPOSHUSI PACTUTENLHOM KIIETKU: KIETOYHAas 000J0YKa, MPOTOIlIa3-
Ma, Bakyosib. KieToynple MeMOpaHBI: CTPYKTypa U CBOWMCTBA OHMOJOTHUYECKON MeMOpaHHI,
MEMOpaHHBIC CUCTEMBI KIIETKH.

XapakTeprucTHKa MPOTOIIA3MAaTHIECKUX CTPYKTYP: SIIPO, IUTOIUIa3Ma, XJIOPOIUIACThI, MUTO-
XOHJIpHH, PHOOCOMBI, MUKPOCOMBI, SHOIIJIa3MaTHIECKasl CETh.

[TpoHuTIaeMOCTh KJIETKA JIJIS BEIISCTB: XapakTep MPOHHUIIAEMOCTH, CBS3b IMPOHHUIIAEMOCTH C
(U3HONIOTHYECKUM COCTOSIHUEM KIIETKH M OCOOCHHOCTSIMH TPOHHKAIONIETO BellecTBa. AK-
TUBHBII U MACCUBHBIM TPAHCIIOPT BEUIECTB Uuepe3 MeMOpaHy: MEXaHU3MbI U 3aKOHOMEPHOCTH.
Kiietka kak 1eI0CTHAsl KMBasi CUCTEMa: KOMIApPTMEHTAIMs KJIETKH (CYIIHOCTb, 3HAYEHUE),
OCHOBHBIE KOMIAPTMEHTHI KJIETKH, HHTETpaIisl OOMEHHBIX MPOIIECCOB B KIETKE, MEXaHU3MBI
BHYTPUKIIETOYHOTO TPAHCIIOPTA BEIIECTB.

B3anMocCBs3b 1 B3aUMOJICHCTBHE KJIETOK IIEJIOCTHOTO PACTUTEIHLHOTO OpPraHU3Ma: KJIETKa Kak
IIEJIOCTHAsI CUCTEMA, MEKKJIETOUHBIM 0OMeH nHbopManuei (mpupoaa OMOIIEKTPUISCKUX T10-
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TEHIMAJIOB KJIETKH, UX XapaKTEPUCTUKA U KaHaJbI IIepeaayn).

MeTtouka poBeIeH!s] KAYECTBEHHBIX PEaKIuii Ha 0OHapy)KeHue OEITKOB B CEMEHAX
Meronuka MpOBENCHUS PEakIuii Ha OOHAPY)KCHHE 3aIacHBIX YTJIEBOJOB B MPOJAYKTHBHBIX
OopraHax pacTeHHUU

MeTtouka MPOBEACHUS TUATHOCTUKU (DYHKIIMOHAIBLHOTO COCTOSIHHS KJIETKU TOJIBEP>KCHHOMN
BO3/ICIICTBUIO TEIJIOBOTO CTpecca

MeTtoauka npoBeieHUs] JUArHOCTUKU (DYHKIIMOHAJIBHOTO COCTOSIHUS KJIETKH TOJBEPKEHHOM
BO3/ICHICTBUIO TIOBPEXKIAIOIINX XUMUYECKIX BEIIECTB

XapakTepucTuKa BHYTPUKICTOYHON BOJABI: COIEP)KaHUE U JIOKAIU3AIHsl BOJBI B KIIETKE, POJIb
BOJIBI B )KM3HU KJICTKH, (DOPMBI BHYTPHKJICTOYHON BOJIBI U UX (PH3UOIOTHIECKOE 3HAUCHHUE.
OcMoTHYECKU MEeXaHU3M BOJAOOOMEHA KJIIETKH: OCMOC, OCMOTHYECKHIA TIOTEHITHANI pACTBOPA.
BonooOMeH kileTkH, TOMEIICHHOW B BOY M KOHIICHTPHPOBAHHBINA PACTBOP

Mexanu3M BOJI0OOMEHA, CBSI3aHHBIN C HAOyXaHUEM B OTOYXaHHUEM KIETOYHBIX KOJIJIOUIOB.
Kopens - opran BogomnoriomieHus: (Mop(oiaorus 1 aHaTOMHUS)

XapakTepucTuKa MOYBEHHON BOJBI, (JOPMBI MMOYBEHHON BOJBI, KOI(DPUIMEHT 3aBsgaHUS —
METOJIUKA OTpeeNICHUs

[Tornouienre U TPaHCIOPT BOJBI B PACTEHUSIX: MOCTYIUICHUE BOJBI B KJIETKU KOPHS, KOpHE-
BO€ JIaBJICHUE U €r0 IPOsIBICHUE («ILJIay» PACTEHUH, IyTTalus)

3aBUCHMOCTh BOJIOTIOTJIOIICHHS OT YKOJOTHYECKHUX (haKTOPOB (OT TEMIEpPaTyphl, BIAKHOCTH
BO3J1yXa U MOYBBI, a3palliy MOYBBI, KOHLIEHTPAIIMU COJICH B IIOYBEHHOM PAacTBOPE
Tpancnupanus: CymHoCTb, pa3Mepsbl, 3HaueHue. JIucT, kak opran TpaHcrnupanuu. Y CTbUdHas
Y KYTUKYJISIpHAs TPAHCIIMPALIUH.

MexaHu3M TpaHCIIUpaMu: STalbl, yCTbUYHbIC JBUKEHHUS, CYTOUYHBIM X0/ TPAaHCIIHUPALUU.
[Tokazarenu TpaHCTIMPAIUH, 3aBUCUMOCTD OT (DAKTOPOB CPEIbI.

3aBUCHUMOCThH TPAHCIHUPAILMU OT IKOJIOTHYECKUX (haKTOPOB (OT CBETA, TEMIEpPaTyphl U BIIAXK-
HOCTHU BO3/yXa, BIAXHOCTU NO0YBbI). CyTOUHBIN X0 TPAaHCIUPALIUN

[lepenBuxeHue BOJBI B PACTCHUSIX: OJMIKHUN TPAHCHIOPT B KOPHSIX, JATbHUN TPAHCIOPT IO
KCcHuJieMe, OJIVDKHUN TPAaHCIOPT B JIMCThSX. XapaKTEPUCTUKA CUJI, 00ECTICUMBAIOIINX TPaHC-
MOPT BOJIBI 110 KCHUIIEME.

XapakTepucTuKka BOJHOTO OajlaHCa PACTEHH: CYIIHOCTh MOHSATHSI, COCTABIISIONINE BOAHOTO
OanaHca, MOJIOKUTEIbHBIA U OTPHUIIATETbHBINA OajaHC, MPUYMHBI U TIOCIEACTBHS OTPUIATENb-
HOTro OanaHca

Boansiii neunut u ero BIUSHUE Ha PACTEHUS: CYIIIHOCTh MOHSITHS, MOKA3aTeNb NeduIiuTa u
METOJIMKA €T0 OMpeIeIeHHUs, TOCIEICTBUS BOAHOTO AeduITa. BpeMeHHOe U ITUTEeNbHOE 3a-
Bsanne. BomoynepkuBaromias CroCOOHOCTh PAcCTeHHsS: METOIWKA OMpESICHUs, 3aBUCH-
MOCTB TIOKA3aTelis OT COJEPKAHMS M COCTOSTHUS BHYTPUKIIETOYHON BOJIBI

OntuMu3anys BOJ0OOECTICYCHHOCTH PACTEeHUH TPU MEePEYBIAKHEHUH TTOYBBI U €r0 BIUSHUE
Ha pacTeHus (IMpsSMOe, KOCBEHHO), MyTH ONTHMHU3AIMU BOJ000ECTICYCHHOCTH PAaCTEHUU Ha
MepeyBIAKHEHHBIX TTOUBAX

OnTumusanus BoA000eCIeYeHHOCTH PaCTEHUI MPY UCCYIIIEHUH TIOYBBI: BIHMSHHE HEIOCTaTKa
BOJIBI HA PACTEHMsI, ONTHMHU3AINS BOJIOOOECTIEUEHHOCTH — OPOIISHHE, CIIOCOOBI TIOJUBA, MO-
JUBHASI U OPOCHUTENIbHAsT HOPMbI, TIOCIEACTBUS HEKOHTPOJIUPYEMBIX MOJUBOB, OINpPEICICHHE
CPOKOB TOJIUBA.

MeTtoauka onpezeneHus CoCyIel CHIIbI KIETKH METPUUYECKUM METOJI0M

Metoauka onpezeneHus CoAepKaHus BOJIbI U CYXOT'O BEIIECTBA B PACTUTEIbHBIX 00bEKTaX
Meroarka onpeieseHus: BOAOYACPKUBAIOIIEH CTIOCOOHOCTH pacTeHUM
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Mertoaunka onpeneneHus BeIUYUHbBI BOAHOTO Je(PUINTA B TUCThIX

MeTtonuka onpeneseHns UHTEHCUBHOCTH TPAaHCIUPALUU JINCTHEB

OO0mmast xapakTepucTuka GOTOCHUHTE3a: OMOJOTUYECKHE acIeKThl (JOTOCHHTE3a — CYIIHOCTb,
OanmaHcoBoOe ypaBHEHHUE, (PU3HOIOTHYECKHE 3HAUCHUE.

Jluct — xak opran gortocuHTe3a (MOP(OIOTHS U aHATOMHUS, TyTH TPAHCIIOPTA YIIIEKUCIOTHI,
BOJZIBI M CBETA B XJIOPOIUIACTBI, ITyTH OTBOJA ACCUMUJISTOB M3 JIUCTA.

Xnopomiactsl (MOp¢hoIOrusi, aHaTOMUS], XUMUUYECKHI COCTaB, OHTOI'€HE3)
DOTOCHHTETHYECKHE TUTMEHTBHI (XJIOPO(UIIIBI, KAPOTUHOUIbI)

CaeroBas peakuus (OTOCHHTE3a: CYIIHOCTb, 0aJaHCOBOE YpaBHEHUE.

MexaHu3M yTWIM3AalUU CBETOBOW SHEPrHM: (pU3MUEcKas MpUpPOAa CBETa, SHEPTHs KBAHTA,
M30MPaTEIbHOCTD NOJIOIEHHUSI KBAHTOB aTOMOM (MOJIEKYJIOH )

OyHKIMOHANBHAS OpraHn3anus (OTOCHHTETHYECKHX MUTMEHTOB ((otocucrema 1 u 2), do-
TOOKHCIICHUE XJI0podrnIa

Xapakrepuctuka ¢orocurrerndeckoir ITL, mukIuveckwii ¥ HENUKINYECKUA TPaHCIOPT
anektpoHoB B DTL , porocunreTnueckoe pochopunrponanue

TemHuoBas (a3za poTocuHTE3a: CYIIHOCTD, OAJTAHCOBOE YpaBHEHUE.

Mertabonuueckue myTu acCUMUIIALUNU yraekucnotsl: C-3 myTs (ukn KanbBuna)
MeTtabonuuecKue MmyTH aCCUMUIISIIAN yrIIeKucnoTel: C-4 myTh (uukn Xotua-Creka).
@doTroAbIXaHKE: CYLIHOCTD IIpoLiecca, (PU3NOIOTNYECKOE 3HAUCHHE.

3aBucUMOCTh (POTOCHHTE3a OT BHYTPEHHUX (DaKTOPOB: TEHETHUYECKAs MPEIOIPEAeICHHOCTD
¢doTocuHTE3a, 3aBUCUMOCTbh OT KOHLIEHTpAIMK XJopopuiia (aCCUMUISMOHHOE YHCIIO), 3a-
BUCUMOCTb OT 3arpy’>kK€HHOCTH JINCTa ACCUMUJISITAMH, 3aBUCHMOCTb OT BO3pacTa JIMCTa U Iie-
JIOCTHOT'O PaCTEHHMS.

3aBUCUMOCTh (DOTOCHHTE3a OT CBETA: 3aBUCUMOCTb OT MHTEHCHUBHOCTH CBeTa (KapAMHAIbHbIC
TOYKH CBETOBOH 3aBHCHUMOCTH), 3aBUCUMOCTb OT CIIEKTPaJbHOIO cocTaBa cBeTa. CyTOUHBIN
xoJ1 potocunresa. [Tonsrue o KIIJ[ ¢potocunTesa, GoTocCUHTETHUECKONW aKTUBHOM paauaiuu
(DAP). OdpextuBHOCTH UcTONB30BaHUS DAP noceBoMm. CBETOKYIbTYpa paCTEHHH.
3aBUCUMOCTh (POTOCHHTE3a OT COAEPKAHMSI YTIIEKUCIOTHI B BO3AyXe: KOHIIEHTpAIMs U UC-
touHukH noctyrienust CO2 B atmocdepy, BausHue koHueHTpauun CO2 Ha poTocuHTe3, yrI-
JIEKUCIIOTHBIE TOJIKOPMKH, IYTH YIYUIIEHUs YTIEKUCIOTHOTO MUTAaHUS pacTEHU B IOCeBe
3aBUCUMOCTh (DOTOCHHTE3a OT MOYBEHHO-KJIMMATHUYECKUX (PaKTOPOB: TeMIIepaTypHasl 3aBH-
CHUMOCTbH (KapJIuHaJIbHbIE TOUYKH, MEXaHU3MBI JEHCTBHS TEMIEepaTypbl Ha (POTOCHHTE3) 3aBU-
CHUMOCTb OT YCJIOBHI BOJI00OECIIEUeHHOCTH (IPSAMOE M KOCBEHHOE BIIMSHUE), BIUSHUE MUHE-
pabHOTO MUTAHUSA (MIPSIMOE U KOCBEHHOE).

CoBMecTHOE aeiicTBHE (DaKTOPOB Cpelbl Ha (POTOCHHTE3: XapaKTep COBMECTHOTO JEHCTBHS
BHEIIHUX (DaKTOPOB HAa (POTOCHHTE3, CYIIHOCTh 3aKOHA OTPaHMYMBAIOIINX (aKTOPOB (3aKOH
MHUHHMYMa U €r0 UCIIOIh30BaHNE B YIIPaBICHUU (HOTOCHHTE30M).

@DOTOCHHTE3, KaK AJIEMEHT MPOIYKIIMOHHOTO Ipoliecca: MOHATHE O MPOIYKIIMOHHOM IIpoliec-
ce, hoTocuHTe3 U mporecc GOPMUPOBAHUS MPOAYKTUBHBIX OPraHOB PACTEHHsI, MOHATHE O
OMOJIOTUYECKOM U XO3SIHCTBEHHOM YpOjKae.

[Toka3zarenu (OTOCMHTETHUUYECKON NEATENbHOCTH MTOCEBA: XapaKTEPUCTUKA U METOJIUKA OIpe-
JIeJeHMs TIOKa3aTelIel JTMCTOBOM ILIOIIaAM MOCEBa, JIMCTOBOro MHAekca mocea, ®OII, UIID.
Ypasnenrue GOTOCHHTETHYECKON NEATEIbHOCTHIO OCEBA.

Metoauka onpezneneHus CleKTPOB NOIIONICHHS INTMEHTOB JIUCTA

Mertoaurka onpeneneHus KoJu4ecTBa XJI0popHilIa B IUCThSIX

Mertoaurka onpeneneHus BeIMYUHbBI YUCTOH NPOAYKTUBHOCTH (POTOCHHTE3A
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OO0mias xapakTEepUCTHKA JIbIXaHHS: OMOJIOTHYECKasi CYIIHOCTh, 0aJJlaHCOBOE ypaBHEHHE, JIOKa-
JU3alMs B KIIETKE, cyOCTpaThl, (U3MOJIOTHYECKAs! POJib, TIOKa3aTeNnu (MHTEHCHUBHOCTH JIbIX a-
HUS, IBIXaTeIbHBIA KOIPPUITUCHT).

3aBUCHMOCTD JIBIXaHUS OT OMOJIOTUYECKUX U IKOJIOTHUYECKUX (PAKTOPOB: Fr€HETHYECKHUA KOH-
TPOJIb JIBIXaHHS, 3aBHCUMOCTh JBIXaHUSI OT BO3PACTHOTO COCTOSHUSI OPTaHOB M IIEIOCTHOTO
pacTeHus, OT TeMmrepaTyphl (KapAUHAIbHBIE TOUYKH TeMIIepaTypHOU 3aBUCHMOCTH, TeMIlepa-
TYpHBIH KO3 (UIUEHT BIXaHUs), OT Ta30BOI0 COCTaBa BO3/yXa, OT YCIOBUN MHHEPAIBHOTO
MUTaHUS.

Jpixanue B pUTOIIEHO3aX U YpOKail: AbIXaHHE KaK 3JE€MEHT MPOAYKIIMOHHOIO Mpoliecca, Jbl-
XaHHe ¥ mporecc GopMUpOBaHUS MPOTYKTHBHBIX OPraHOB, OCOOCHHOCTH JIBIXaHUS PACTEHUI
B TI0CEBE TPHU 3aCyXe M MPH U30BITOYHOM YBIQKHCHHH TIOYBBI, TyTH YIIPABICHUS JIbIXaHUEM
IPH XPAHCHHUU TPOTYKTHUBHBIX OPraHOB PACTCHUM, CEMSH, COYHBIX ILIOJOB, KOPHEIUIOAOB,
KITyOHE).

Jpixanue, Kak mporecc OUOJOrMYECKOr0 OKHUCIIEHUS: OTIMYUTEIbHBIE OCOOCHHOCTH, (ha3bl
(XapakTepucTUKa, ypaBHEHUE).

OKHCITUTENBHO - BOCCTAaHOBHUTEIbHBIC CUCTEMBI AbIXaHUs (MUPUIMHOBEIE U (DIIaBUHOBBIC Jie-
TUAPOTeHa3bl, YOUXUHOHBI, IUTOXPOMBI).

Heixarensnas OTL: coctas, GpyHkimonupoBanue, ¢pusuogoruueckas posib. OKUCIUTETEHOE
dochopmmmpoBanme

broxumuueckre acreKThl JABIXaHUS: TIMKOJTUTHYSCKAN TyTh OKUCIICHUS TIIOKO3BI - JIOKAJIH-
3anus, o0mas cxema u SHepreTndeckas 3p(PeKTUBHOCTh; MEHT030()0oC(aTHBINA MyTh OKHCIIe-
HUS TIIOKO3BI - TOKaIn3aus, o0mias cxema u sHepretTudeckast 3 pexTHBHOCTh

Bbposxenue, kak ciocod OKHCIEHUS TIIOKO3bl B aHAIPOOHBIX YCIOBUSIX: CYITHOCTH OpOXKEHUS,
KOHEYHBIE MPOJYKTHI, OalaHCOBBIE YpaBHEHHUS, dHepreTudeckas 3QpQPeKTUuBHOCTD, (HU3HOIO-
rU4ecKast pob.

['muoxcanatusiii ki (I'OLY). Dramnel npouecca, puznonoruueckas poib
[TerTo3odochaTHBII MyTh OKKUCICHHS TIIIOKO3bI. JTaIlbl poiiecca, (U3N0IOTHIECKast pOIb
MeTtoauka onpeaeseHns akTHBHOCTH KaTaasbl

MeTtouka onpe/elIeHrss ”HTCHCHBHOCTH JIBIXaHUS TIPOPACTAIONIUX CEMSTH

OOmast xapakTepUCTHKAa MUHEPATHHOTO MUTAHHUS PACTEHHIA: CYIIHOCTH MpOIlecca, MOHITHE
00 3JeMEeHTax MUHEPAJTbHOTO MUTaHHs, OPTAaHOTEHBI U 30JIbHBIE AJIEMEHTHI, MAKPO- U MHUKPO-
DIIEMEHTBI

DU3NONOTUYECKAs POJIb IIEMEHTOB MUTaHUS (COCTOSIHUE B MOYBE, JOCTYIHBIE ISl PACTEHUHN
(OpMBI, COCTOSTHUE B PACTEOHUSX ).

BereranuoHHbI METOJT B U3YYCHUH MUHEPATHLHOTO MUTAHUS (BOJHBIC, IIECYaHbIC M MTOYBEH-
HBIC KYJIbTYpHI). [ mapormonuka.

3aKOHOMEPHOCTH W MEXaHW3MBI ITOTJIOIECHUS 3JIEMEHTOB TUTaHus KOopHsIMH. [ToHsTHe 0 du-
3HOJIOTHYECKH KHCITBIX M MIEJIOYHBIX COJISIX, JTaIlbl MOTJIONICHHS HOHOB KJIIETKAMH KOPHS
TpaHCIIOPT MOHOB B PACTEHUSAX: PaJualIbHBIA TPAHCIIOPT MOHOB B KOPHSX, NATbHHMA TpaHC-
MOPT MOHOB IO KCHIIEeME, OMMKHUN TPAaHCTIOPT MOHOB B JIUCThAX. HekopHeBoe mutaHue pac-
tenuit. [lepepacrpeneneHue 3J1eMEHTOB MUHEPATIHLHOTO MUTAHUS.

3aBUCHUMOCTh MUHEPATHHOTO MTUTAHUS OT OMOJIOTHYECKUX M SKOJIOTHUECKHUX (PaKTOPOB
AccUMUIISIIIUS 3JIEMEHTOB MHUHEPAJIbHOTO MUTAHMSI B PACTEHUSX: O0INas XapaKTepUCTHKA
MPOIIECCOB aCCUMIUIAIIMOHHOTO a30Ta, (hochopa, cuHTeTHYECKast (YHKIIHS KOPHEH
XapakTepucTuKa KOpHs KaKk OpraHa MUHEpaibHOr0 MUTaHUs: MOP(OJIOTUS U aHaTOMHUs, (U-
3MOJIOTHYECKHE OCOOCHHOCTH KOpHEH (0COOEHHOCTH POCTa M BETBIICHUSI, TPOTIU3MBI KOPHSI),
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MIOKa3aTeJIM CTETIEHU Pa3BUTHUSI KOPHEBOM CHUCTEMBI U METOJUKA UX ONPEICICHUS, KOPHEBBIE
BBIJIEJICHUS U UX BIMSHUE (IPSIMOE, KOCBEHHOE) Ha JOCTYIIHOCTh 3JIEMEHTOB IIUTAHMUSI, ajljie-
JIOTIaTusl ¥ IOYBOYTOMJICHHE.

CocTosiHME 3J1IEMEHTOB MUHEPAJIBLHOIO NUTaHMs B nouBe: pacnpenenenue OMII B nouse, no-
riomenre DMII mouBoif, BIMsIHUE TOYBEHHONH MUKPOQIIOPHI HA JOCTYITHOCTh JIEMEHTOB IH-
TaHUs ISl PACTEHUM.

MunepanbHOE€ NHUTaHHE B (PUTOLIEHO3aX: 3aKOHOMEPHOCTHU MOTJIOUICHHS MUTATENbHBIX Be-
IIECTB PACTEHUSIMU B MOJEBBIX YCIOBUSIX, IIYTH ONTUMU3ALMHA MUHEPAIBHOTO MUTAHUS B QU-
TOIIEHO3aX. Y A0OpeHus: BUAbl YI0OpEeHU, CPOKH, A03bl U clocoObl BHeceHus. [luarnoctuka
MUHEPAIBHOIO MUTAHUSA: METO/IbI U UX XapaKTEPUCTHKA

MeTtouka onpeaesieHns 30JIbHbIX 3JIEMEHTOB B PACTEHUAX

MeTtonuka onpenenenus yaenbHOH eMKOCTH OOMEHHOIO TIOTJIOIIEHNSI HOHOB KOPHIMU
Metoaunka onpeaeneHus MIomaay o0Ie aacopoupyromeil mMoBepXHOCTH KOPHEBOM CHUCTe-
MBI PACTEHHM.

OO61mas xapakTepucTUKa OOMEHHBIX MPOIIECCOB, CBA3AHHBIX C MpEBpalleHUe OCIKOB U aMU-
HOKHCJIOT.

buocrHTE3 aMUHOKHUCIOT

buocunres Oenka

Juccumuinsanus 6eIKOB U aMUHOKHUCIIOT

OO61as xapakTepuCcTHKa OOMEHHBIX IIPOLIECCOB, CBSI3aHHBIX C MPEBPAILEHUE YIIIEBOJIOB.
buocunTes MoHOCaxapua0B

brocuHTE3 NOIMMEPHBIX CaxapoB

Juccumuianus yrieBooB

OO11ast XapakTepUCTHKa OOMEHHBIX MTPOLIECCOB, CBSI3aHHBIX C MPEBPAIIEHUE JTUIH]IOB
brocunTes IMnuaos

Juccumuianus KUpoB

[IpeBparieHue )KUpoB B yIiI€BOIbI

@yHKIMOHANIbHASL XapaKTEPUCTHKA OPraHMYECKUX BEIIECTB B PACTEHUSX: KOHCTUTYIIMOHHbBIE
BEIISCTBA, 3aIlaCHbIC, METAOOIUTEI.

XapaxkTepucTuka 0OMEHHBIX MPOLIECCOB B OPraHax pacTeHU: OOMEHHbIE MPOIECCHI B JIUCTh-
X, KOPHAX, POPMHUPYIOMIMXCSA TPOAYKTUBHBIX OpraHax, MpopacTamiux ceMeHnax. MHrerpa-
11151 OOMEHHBIX MTPOLIECCOB B 11€JIOCTHOM PAaCTEHHUHU.

TpaHCIIOPT OpraHNYeCKUX BEUIECTB B PACTEHUAX: CTPYKTYpa TPAHCIOPTHOM CHUCTEMBI, MEXa-
HU3M TPaHCIOPTa, TPAHCIOPTHAs (hopMa OPraHNYECKUX BEIECTB, PEryJIsALus HAIPaBICHUS U
CKOPOCTH TPaHCHOPTa OpraHMYeCKHUX BEIIECTB.

Metoauka onpezeneHus MpeBpalleHrs BeUIeCTB MpU MPOpPacTaHuU CEMSH

Metoauka oOHapyKeHHs TUAPOIUTHYECKUX (DEPMEHTOB aMUIa3bl B MPOPACTAIOIINX CEMEHAX
OOmass xapakTepucTUKa pocTra: (U3MOJIOTHYecKas CYIIHOCTb MOHSTHUS, KPUTEPUU PpOCTa
KJIETKH, OPTaHa U LIEJIOCTHOTO PacTEeHUS

[luToreHes u pocT KJIETOK: HOBOOOpa3oBaHUE KJIETOK, 00pa3oBaTelibHbIe TKaHU, (a3bl pocTa
KJIETKH M UX XapaKTEePUCTHKA

OpranoreHe3 u pocT OpPraHoB: opraHoreHes, ¢popMmooOpazoBanue, MOP(O3bI, OCOOCHHOCTH
pocTa OpraHoB, BpeMeHHas (QyHKIUS pocTa.

®u3noNoryus pocTa IEJIOCTHOIO PACTEHHUs: OCOOCHHOCTH POCTa LIETOCTHOrO pacteHus (oc-
HOBHBIE 3aKOHOMEPHOCTH pOCTa, B3aHUMOJCHCTBHE MEXKJy OpraHaMu PACTEHHUs B Ipolecce
pocTa), pUTMHKA POCTa, TTOKOH.
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PocToBble siBIEHUS y pacTeHUN: KOppesuuu (MOHSITHE POCTOBBIX KOPPENLUN, BUIIBI KOppe-
JSIUOHHBIX (P PEKTOB, MEXaHU3MBI KOPPEIATUBHEIX CBSI3€H), pereneparuu (BUIbl POCTOBBIX
pereHepannii, 3Tanbl PEreHePallMOHHBIX IPOLIECCOB M UX XapaKTEPUCTHKA), MOJSIPHOCTD
(CYUIHOCTH SIBJICHUS, €r0 NpUUKHbI). [IpakTudyeckoe UCroib30BaHUE SIBICHUN

PocroBbie IBMXEHUS! y PACTEHUM: TUIIBI ABMKCHUN M MX XapaKTEPUCTHKA, MEXaHU3MbI JABU-
»enuil. [IpucnocodurensHoe 3HaUeHUE POCTOBBIX JBUKEHHUM M MX KCIIOJIb30BAHUE B MPAKTH-
Ke.

BuyTpennue ¢GakTopbl peryisiuu pocta: (pUTOropMOHBI, 00Ias XapaKTepUCTHUKA, KIIACCHU-
dukanus, XxapakTepucTUKa HHAYHUPYEeMbIX 3G (HeKTOB, OHOIOrHYECKOe 3HAaUCHHUE.

DKOJI0Tusl pOCTa: 3aBUCUMOCTh pPOCTa OI'T TEMIIEpPATypbl, CBETA, BOJOOOECIIEUEHHOCTH, YCIIO-
BUM MHUHEPAJILHOTO MUTAHUS.

OO01mast XxapakTepuCTHKA Pa3BUTHS: MMOHATHE 00 OHTOTCHE3E, dTAIbl Pa3BUTHUS M HX XapaKTe-
pHUCTHKA, MPU3HAKU OOIIKUX BO3PACTHBIX M3MEHEHUH PACTEHHUM B OHTOTCHE3E

OU3MONOTUS MPOPACTAHUS CEMSH: IOKOM CeMsH, YCIIOBUSI HEOOXOIUMBIE Ul IPOPACTAHUS
ceMsH, Ha0yxaHue ceMsiH, OMOXUMUYECKUE MPOIIECCHI, TPOUCXOSAIINE B MPOPACTAIOLINX Ce-
MeHaX, 0COOEHHOCTHU MPOPACTAHUS CEMSIH Y OJHOJONBHBIX U JIBY/IOJIbHBIX PACTEHHH, MOKa3a-
TEJH KU3HECIIOCOOHOCTHU CEMSIH.

®u3HONIOTUs BETCHHS: MHAYKIIMS [IBETCHUS, OPTraHOT€HE3 PENPOAYKTUBHBIX OPTraHOB, CTPO-
€HHe 1[BETKA, ONBUICHUE U OIJIOIOTBOPEHUE

®duznonorus (HOPMUPOBAHUS CEMSH, IIOJIOB M JAPYTUX MPOTYKTHBHBIX YacTe pPAaCTECHUH.
dopmMupoBaHUE 36PHOBKH 3JIAKOBBIX KYJIBTYP (OTTOK aCCUMUJISTOB B (JOPMHUPYIOIIYIOCS 3€p-
HOBKY, TpEeBpallleHre BEIIEeCTB B co3peBarolell 3epHOBKe). DopMUpPOBAHHE CEMSIH Maclldy-
HBIX KYJIbTYyp (TMpeBpallleHrue BEIECTB MpH co3peBaHur). DPOPMHUPOBAHUE COUYHBIX IJIOIOB
(mpeBpallieHue BEIIECTB, CIIOCOOBI YCKOpeHUs co3peBanusi). PopMupoBaHue KIyOHEIIO0B U
KOPHETLIOI0B (POCT, CHHTE3 3aMaCHBIX MUTATEIbHBIX BEIECTB).

['eHeT4ecKUil KOHTPOJb PA3BUTHS: MOJIEKYISIPHbIE MEXAHU3Mbl peaIu3alluy HaCJEICTBEH-
HOM wH(pOpPMAIK, Kacallencs pa3BuUTUs;, nuddepeHInanbHas akKTUBAIUs PETYIHPYEMbIX
TE€HOB, TIOHATHE O TEHETUUYECKOW MporpaMMme pa3BuTus. Poiab GUTOropMOHOB B ympaBieHUU
pa3BUTHEM.

DKOJIOTUYECKUN KOHTPOJb PAa3BUTHS: WHIYKTUBHBIN XapakTep IEHCTBUS HSKOJOTHMUECKHUX
¢dakTopoB Ha pazBUTHE, HOTONEPUOANUECKUN KOHTPOJIb PA3BUTHS, TEMIIEPATYPHBIA KOHTPOJIb
Pa3BUTHS, 3HAYEHUE IKOJIOTHUECKOTO KOHTPOJISL Pa3BUTHSL.

['opMOHaTBHBIA KOHTPOJIb Pa3BUTHS: TIOHIATHE O (PUTOTOPMOHAXH BBI3BIBAEMBIX UMH d(Ddek-
Tax pa3BUTHs, MOHITHE O TOPMOHAJIBHBIX KOMIUIEKCaX, OCHOBHBIE MTOJIOKEHUSI TOPMOHAIBHOMN
TEOPHUH Pa3BUTHA.

Teopust MUKINYECKOTO CTApPEHHS U OMOJIOKCHUSI PACTCHHI B OHTOT€HE3€: OCHOBHBIEC TOJIO-
KEHUSI TEOPHH, TIOHATHE O COOCTBEHHOM BO3PAacTe OPraHOB PACTEHUM, MPAKTUUECKOE UCIIOb-
30BaHHE TEOPUU B IIPAKTHUKE PACTEHUEBOICTBA.

VYrpaBneHue TeHepaTUBHBIM PA3BUTHEM U CTAPEHUEM pACTEHUM: MpUeMbl yrpasieHus. CuH-
TETUYECKHUE PETYISATOPHI pOCTAa U UX MCIOJIb30BAaHUE B YIPABIECHUU POCTOM (CHHTETHYECKHE
AyKCHHBI, peTapIaHThl, dTHJICHIIPOAYIIEHTHI, 1€(POTUAHTHI, IECUKAHTHI).

MeTtouka onpeaeieHrs NEPUOANIHOCTH POTa TOOETOB Y IPEBECHBIX PACTCHHIA

Metoauka onpezeneHus mokazaTtesieil HAOyXaHus KOJUTOMIHBIX CUCTEM CEMSH

MeTtoauka onpezeneHus: aBTOIUTHUECKON aKTUBHOCTH B IMIPOPACTAIOIINX CEMEHAX

Y CTOMYMBOCTH PACTEHHI K OTPUIIATEIbHBIM TEMIIEPATypaM.

Y CTOMYMBOCTD PACTEHHI K HU3KUM ITOJIOKHUTEIBHBIM TEMIIEpAaTypaM. X0J0J0yCTOMUYUBOCTb.
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Y CTORYMBOCTE PaCTEHUI K KOMIUJIEKCY HEOJIAronpusTHBIX (PaKTOPOB 3UMBI.

Y CTONYMBOCTB PACTEHUM K BBICOKUM TeMIlepaTypaM. JKapoCTOHKOCTb.

Y CTONYMBOCTh pacTeHU K 3acyxe. 3aCyX0yCTOMYUBOCTb.

Y cTOMYMBOCTD PACTEHUN K 3aCOJIEHMIO ITOYBBI (COJIEYCTONYUBOCTD)

Y CTONYMBOCTB PACTEHUM K HEAOCTATKY KMCIOPO/a B ITOYBE.

[TpucnocoOieHne pacTeHni K KUCIIOTHOCTHU TTOYBBI.

YcToiunBOCTh K MHGEKIIMOHHBIM 00JIe3HsIM. XapaKTepUCTUKaA BO30yauTesei O60Ie3Hel pac-
TEHUH.

MexaHu3Mbl yCTOWYUBOCTH K (PUTONATON€HHBIM OpraHU3MaM.

Y CTONYMBOCTh PACTEHUN K aHTPOIIOI€HHBIM 3arpsi3HUTEISIM OKpY Karolen cpenbl. Mictounu-
KW U BHJIBI 3aTrPSI3HEHUS OKPYKAIOLIEH cpeabl. BiusHue 3arps3aurtesneil Ha GpyHKIIMOHAIBHOE
COCTOSIHME PACTEHUH.

Hakonenue 3arpsizHuTenieil B opraHax pacTeHuil. 3arpsi3HeHue C.-X. MPOJYKIUHU TSHKEIbIMU
MeTaJlJIaMH, IeCTULUAAMH, HUTPAaTaMH, PaAUOHYKJINIaMH; KOHTPOJIb KaueCTBa MPOAYKLIUU.
MexaHn3MBbl yCTOMYMBOCTH K 3arpSA3HUTENSAM U IIyTH UX ITOBBIIICHUS

Metoauka onpezneneHus >kapoCTOMKOCTH PaCTUTEIbHBIX TKaHEH

Metoauka onpenencHus 3alMTHOrO AEUCTBHS CaxapoB Ha MPOTOILIA3MY IIPU BO3JEHCTBUU
OTpULATENIbHBIX TEMIIEPATYpP

dopMHpoBaHUE KadeCcTBA MPOAYKIIMH 3E€PHOBBIX 3JAKOBBIX KYJIBTYp: HAKOIUICHHE OEIKOB,
YIJI€BOJOB, JUINA0B BUTAMHUHOB. BlMsHUE BHEIIHUX YCJIOBMM Ha COCTaB 3€pHA BIUSHUE
YCIIOBUM MUHEPAIbHOIO MUTAHUS HA KAUECTBO MPOTYKIUH.

dopMHpOBaHUE KauecTBa MPOAYKIIUH 36pHOOOOOBBIX KYJIbTYD.

®opmMupoBaHuE Ka4eCTBA MPOIYKIIMN MACIUYHBIX KYJIbTYD

®opmupoBaHuE KadecTBa MPOLYKIIUN KOPMOBBIX KYJIBTYD

®opmMupoBaHNE KOPHEIIO0B, HAKOIUIEHUE YIJIEBOJOB, a30TUCTBIX BEIECTB, BUTAMHHOB.
dopMupoBaHUE KauecTBa KapTodelsis: HakOIJIEHWE Kpaxmala U APYrHX YIJIEeBOJIOB, a30TH-
CTBIX BEILIECTB, IMHAMUKA JPYTUX COCTUHEHUH.

®opmupoBaHue KayecTBa MPOIYKIUH TI00BO-SITOJAHBIX KYIbTYD

5.2. Tembl nMCbMEHHBIX padoT

[Ipeamer, 3amauu 1 MecTO (PU3MOJIOTUU M OMOXMMHH PACTEHUH B CHCTEME OMOJIOTHYECKUX
3HAaHUU CpeN €CTECTBEHHO-HAYyYHBIX M arpOHOMUYECKUX TUCHUILIMH. MeTtonbl pusnonorun
pacrenunii. ®U3MONOTUS paCTeHUN — TEOpeTHUYECKask OCHOBAa arpOHOMHUHM U OMOTEXHOJIOTHH.
CoBpeMeHHbIe TPOOJIEeMBI (PU3UOIOTHH PACTEHHH

BemiectBa BTOpUYHOTO MPOMCXOXKAECHUS (OpraHUYECKHUe KUCIOTHI, d(UpHBIE Macia, TepIe-
HOU/IBI, TTIMKO3U/IbI, (PEHOJIbHBIE BEIIECTBA, AJIKAJIOU/Ibl, BATAMUHBI)

DKOJIOTUYECKHE ACTIEKThl BOJI00OECTIEUEeHHOCTH U BOJHBINA OaslaHC pacTeHui B arpodurole-
HO3aX

OKOJIOTHYECKHE aCIICKThI (I)OTOCI/IHTC3EL
doToCcHHTETHYECKAS ACATEIbHOCTD II0CEBA U yp0>1<a171

buosorus u 3K0J10TYs ABIXaHUS

DKOJIOTUYECKHUE ACTIEKTHl MUHEPAIBHOIO TUTAHMS C.-X. PACTEHUN

B3anMocBsI3b OOMEHHBIX MPOLIECCOB U TPAHCIIOPT OPraHMUYECKUX BEIIECTB B PACTEHUSAX
®duzunonorus pocra

Y CTONYMBOCTD pacTEeHH K HEOIAroNnpHUsATHBIM TOYBEHHBIM (PakTOpam.



11.
12.

Y CcTONYMBOCTD pacTeHH K (PUTONMATOTC€HHBIM OMOTHUYECKUM (pakTopam.
Y CTONYMBOCTB PACTEHUM K AaHTPOIIOT€HHBIM 3arpsA3HUTENSAM OKPYKAIOLIEH CPeIbl

6. YAEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE
OBECHEYEHUE JUCHUILIMHBI (MOIYJIST)

6.1. Pexomenayemas qureparypa

6.1.1. OcHOBHasl 1UTEpaTypa

ABTOpBI, COCTaBUTEIN

3araBue

N3parenncTBO, IO

Tperssiko H.H. u np.

dusnonorus U OMOXUMHUS PACTCHUN

M: Koioc, 2005

Tperssxkos H.H. u ap.

[IpakTukym 1o pu3HOIOrUU pacre-

KomocC, 2003. - 288 c.,

HU 1701
H.M. I'onuaposa, 11.B. dusunosnorus pacTeHui: gadopa- 2014 (OBC Pykonr)
OpazaeBa, M.U. I1aB- TOPHBIN MPAKTUKYM. https://rucont.ru/efd/2279
JIOB 32

Poroxwnn, B.B.

[TpakTukym 1o gusnonoruu u 6uo-
XUMHUHU PaCTCHHH : y4ueb. mocobdue

CII6.: TUOP/, 2013
https://rucont.ru/efd/2946
60

6.1.2. lonoaiHuTeIbHAS JUTEPATYpa

ABTOpBI, COCTaBHUTCIIN

3ariaBue

N3parenscTBO, IO

Kysznenos Bix. B.,
Hmutpues I'. A.

®wusuonorus pacrenuit. T. 1,2

MI'Y um. M. B. JIomoHoO-
coBa - M. :lOpaiit, 2016. -
437 c. - bakamaBp. Aka-
JEMUYECKHH KypC)

Kysnenos B. B.,
JmutpueBa . A.

®dusnonorus pacTeHuil: yueOHUK

M.: Ab6puc, 2011

boranuka. B 4 1. T. 2. ®usnonorus
pactenuii : yueO. nist By3oB / I1.
3urre, D. B. Baitnep, I1. B. Kaze-
paiit, A. bpesuncku, K. Képuep ;
nop pen. B. B. Uyb6a

M.: Akanemus, 2008. -
496 c.

Kysnenos B. B.,
JAmutpuesal'. A.

dusnonorus pacTeHui: yueo. s
BY30B

M.: Beicm. k., 2005

Sxymkuna H. U., bax-
teeHko E. 1O.

dusnonorus pacTeHui: yueo. s
BY30B

M.: Bmanoc, 2005

buoxumust pactenuii: yueo.

Pocros u//]; ®enukc,

nocodune 2004

[ITymakosa E. B. Boranuka u ¢pusnonorus pacTeHui: M.: Akanemus, 2013
yueb. gus CI1O

Karomos M.K. dusnoaorust 1 OMOXUMUS CEITLCKO- M.: PT'A3Y, 2004
XO03MCTBEHHBIX PACTCHU.

Hpmmuna E.B. [IpakTrueckue 3anatus mo Gu3no- | [DAEKTpOHHBIN pecypc] :

N.N. bagununa.

JIOTMM U OMOXUMHH PACTCHUI

https://e.lanbook.com/boo



https://rucont.ru/efd/227932
https://rucont.ru/efd/227932
https://rucont.ru/efd/294660
https://rucont.ru/efd/294660
https://e.lanbook.com/book/4560#authors

ydaeOHOe mocodue.

k/4560#authors
Hosocubupck: HTAY
(HoBocubupckwii rocy-
JIapCTBEHHBIN arpapHbIi
yHuBepcurer), 2010. -
136 c. (OBC Jlanp)

[IpakTrkym njis mpoBeaeHuUs 1a00-
PaTOPHBIX 3aHATUNA U CAMOCTOSI-
TEJIBLHON pabOTHI 1O TUCIUIUINHE
@usnonorus ¥ OMOXUMHUS PACTCHUN
JUISl CTYA€HTOB OYHOM M 3a0YHOH
(hopMBI 00YUCHWS HATTPABICHUS
noaroroBku 110400.62 Arpono-
Musi: yue0. mocobue

[DnexTpoHHbIN pecypc]
VYecypuiick: [Ipumopckas
I'CXA, 2012.-113 c.
https://e.lanbook.com/boo
k/70621

(OBC Jlann)

6.1.3. Meroguueckue pa3padoTKu

ABTOpBI, COCTaBHUTCIIN

3ariaBue

H3narenscTBO, IO

Munexuna H. B.

3ajanus B TECTOBOM (popme 1o
mucuuiunie «dusnonorus u 6uo-
XUMHUS PaCTCHU»

bpsanck: HM3n-Bo  bpsH-
ckuit 'AY, 2020. C. 160
http://www.bgsha.com/ru/

book/795438/

Munexuna H.B.

®usnonorus u OMOXUMHS pacTe-
HU: y4eOHO-METOINYECKOe TOCOo-
6ue a5 n1abopaTopHO-
MPAKTUYECKHX 3aHATUH U CaMOCTO-
ATENbHOM paboThI (C 3JIeMEHTaMH
JTUIAKTUYECKOT0 MaTepraa)

bpsanck: W3n-Bo  bpsH-
cknii 'AY, 2018. — 103 c.
http://www.bgsha.com/ru/
book/440625/

Munexuna H.B.

dusmnonorus pacrteHuil. yudeOHO-
METOJIMYECKUE yKa3zaHus JUIs jabo-
PaTOPHO-IIPAKTUYECKUX 3aHATUH I10
HaIpaBJIEHUIO MTOJITOTOBKU YPOBEHb
BbIclIero oOpa3oBaHus — Oaka-
JaBpHaT HaIpaBlIeHWE MOJArOTOBKU
35.03.07 TexHosorust MPOU3BOJ-
CTBa U mepepaboTKU  CEIbCKOXO-
3sTCTBEHHOM MPOAYKIUH, MPO(UIb
TexHonorust Mpou3BOJICTBA, XpaHe-
HUS W TepepabOTKH MPOAYKIIHH
pacTeHHEeBOICTBA

bpsnck: 'AY, 2017 (OBC
bpsuckuii 'AY)
http://www.bgsha.com/ru/
book/433209/

6.2. IlepeueHb coBpeMEeHHBIX MPOGeCCHOHATBHBIX 023 TaHHBIX HH(OPMAIIMOHHBIX CIIPABOY-

1. Topran PenepalibHbIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB BBICIIETO

HBIX CUCTEM

obpazoBanus http://fgosvo.ru/



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/433209/
http://www.bgsha.com/ru/book/433209/

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

[Topran "MHDOpMANIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJOTMH B 00Opa3oBaHUU"
http://www.ict.edu.ru/

Web of Science Core Collection mnonuremarndeckas  pedepaTuBHO-
oubnmuorpaduueckas u HaykoMmeTpudeckas (OmOmuomerpudeckas) 0Oa3za JaHHBIX
http://www.webofscience.com

[TomHOTEKCTOBBIN apxuB «HanmoHansHbIH DnekTpoHHO-MHDOpMamonnsiii Korcop-
uuym» (HOMKOH) https://neicon.ru/

Basbl manHbIX n3gareabcTBa Springer https:/link.springer.com/
DNeKTpOHHO-OMOIMoTeUHast cuctemMa wusnatenberBa «Jlanbpy. — Pexum nocryma
http://www.lanbook.com/

DneKTpOHHO-O0MOIMoTeuHas cucrema «HarmoHansHbIN THPPOBOH pecype PykoHTY. —
Pexxum noctyma: http://rucont.ru

Hayunast snexkrponnas 6udmunoreka. — Pexxum pocryma: http://eLIBRARY.RU

Becruatnas snekrponHast HTepHET-OnOIMoTeKa 1Mo BceM 001acTsaM 3HaHui. — Pe-
KM Joctyna: http://www.zipsites.ru/

Unrepuer-6ubmuoreka IQlib. - Pexxum mocrtyma: http://www.iglib.ru

Poccuiickuii  ¢enepanbHbii  00pa3oBaTeNbHBIA TOpTan. — Pexum jgocryna:
http://www.edu.ru/

HauwmonanbHas SHIMKJIOTICIYECKAs ciryxo0a. - Pexum J0CTyTa:

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

Crnosapu u suuksoneann ON-Line. — Pexxum noctyma: http://dic.academic.ru/
Temaruveckuii cioBaps ['toccapuii.py. — Pexxum mocryna: http://glossary.ru/

Caiit LlenTpanbHON Hay4YHOU CENbCKOXO03IUCTBEHHON OMOINOTEKH. — [ DNEKTPOH. pe-
cypc]. — http://www.cnshb.ru

bubnuoreka o ecrectBeHHbIM Haykam PAH — http://www.benran.ru;
DeKTPOHHO-0MOIMOTeYHAs cucreMa bpsanckoro Ay —
http://www.bgsha.com/ru/index.php, a Takxke oTeuecTBEHHbIC M 3apyOCIKHBIC DIICK-
TPOHHBIE PECYPCHI IO BOIPOCAM 3aIIUTHI CELCKOXO03IHCTBEHHBIX KYJIBTYP OT BpEa-
HBIX OPTaHU3MOB

http://www.cnshb.ru — Caiit LleHTpanbHOIi Hay4HOW CENbCKOXO3SHCTBEHHOM ONOIHO-
TEKH, UIMEETCS JIOCTYM K OMCKOBOM cucteme B karasmorax [{HCXB.

http://fizrast.ru/

6.3. Ilepeuenb NpOrpaMMHOro obecnevyeHus

Oneparrionnast cuctema Microsoft Windows XP Professional Russian
Oneparnronnast cuctema Microsoft Windows 7 Professional Russian
Oneparrionnast cuctema Microsoft Windows 10 Professional Russian
Oducnoe nporpammuoe ooecrieuenue Microsoft Office 2010 Standart
Oducnoe nporpammuoe ooecrieuenue Microsoft Office 2013 Standart
Oducnoe nporpammuoe ooecrieuenue Microsoft Office 2016 Standart
Oducnoe nporpammuoe obecrneuenue OpenOffice

OducnHoe nmporpammuoe odecrieuenue LibreOffice

[Tporpamma as pacio3naBanust Tekcta ABBY'Y Fine Reader 11
[Mporpamma amst mpocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI (MOAYJIS)


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

VY4eOunble ayautopuu Juid nposeneHust | CrneunanbHble ToMeneHus (yueOHble ayAuTOpUU U TO-

3aHATUN JEKIMOHHOTO TUna: 416 MEIIEHUs Ui CAMOCTOSITEJIbHOW IIOATOTOBKU M XpaHe-
Y4eOHble ayIUTOPUH AJIs IPOBEJCHUS | HUSL 00OpYIOBaHMS) YKOMILIEKTOBAHBI CIEIHAIU3UPO-
nabopaToOpHbIX 3aHsATHIL: 421 BaHHOU MeOeNbI0 U TEXHUYECKUMHU CPEICTBAMH 00yde-
YueOHble ayIUTOPUU AJIs IPOBECHUS | HUS (CKaHep, PUHTEpP, TeIEBU30P, MIPEe3CHTAUU. y4eo-
MPAKTUYECKUX 3aHsATuil: 421 Hble (unbMbl, [IpemararoTcss HA0OPHI JEMOHCTPAIIMOH-
Y4eOHble ayIUTOPUU IJIs IPOBEJCHUS | HOTO OOOpYyIOBaHUS W y4eOHO-HATJIATHBIX IOCOOHIA,
IPYNIIOBBIX U UHAWBUAYAIBHBIX KOH- 00eCTeYnBaOIINe TEMATUYECKUE HMIUTIOCTPALUU, COOT-
cynpranmii: 421 BETCTBYIOIIME TUCHUILIMHE W pabodeil ydeOHOU mpo-

Y4eOHbIe ayAUTOPHUH IS IPOBEJICHUST | TpaMMe AUCHUILTUHBL. OCHAIICHBI BUACOTEXHUKON (Tie-
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHON | PEHOCHOM MYJIbTUMEIUIHBINA TPOEKTOP, TEIEBU30D)

artecranuu: 421 AyauTopusi Il CaMOCTOSITeNIbHOW paboThl OCHAIlleHA
Aynuropus JUis CaMOCTOSITEIbHON pa- | KOMIBIOTEPHOW TEXHUKOW C MOJKIIOYEHHEM K CETU
6oter: 311 «aTepHer» u obecredeHa JIOCTYNOM B 3JIEKTPOHHYIO

[Tomemmenue mig XxpaHeHus M npo¢u- | UHGOPMAMOHHO-00pa3oBaTeNbHy0 cpeny bpsHckoro
JAKTHYECKOTO 00chmyxuBaHus ydeOHo- | [AY.
ro obopynoBanus: 421

8. OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTPOLECCA AJ151 JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbSA U HHBAJIN10OB

® ]IS CIICTIBIX U CJIA0OBUISIINX:

- JeKIUU 0(QOPMIISIOTCS B BUE IEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C MOMOIIBI0 KOMITb-
I0Tepa CO CIEeIUATN3NPOBAHHBIM IPOTPAMMHBIM 00eCTICUCHUEM;

- MICbMEHHBIE 33JIJaHUS BBITIONHAIOTCA Ha KOMITBIOTEPE CO CHEIHAIN3UPOBAHHBIM MPOTPaMM-
HBIM 00€CIICYCHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTCsl MHIMBUyalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- JI71s1 BBITIOJTHEHUS 3aJaHus TIPU HEOOXOIMMOCTH TPEAOCTABIISCTCS YBEIUIHBAIOIIECE YCTPOU-
CTBO; BO3MOKHO TaK)Ke€ MCIOIb30BaHNE COOCTBEHHBIX YBEIUYUBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIC 3aJIaHUsT O(POPMIIIIOTCS YBEIIMUESHHBIM MIPHPTOM;

- DK3aMeH U 3a4€T MPOBOATCS B YCTHON (pOpMe WM BBITIONHSAIOTCS B MTUCbMEHHOU opme Ha
KOMITBIOTEPE.

® JJIsI TITYXHX U CIIa0O0CTBIIIAIINX

- JeKIUU Oo(QOPMIIIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTa, JHO0 MpPeIoCTaBIsAETCs 3BYKO-
YCHJIMBAIOIIAS amlapaTypa WHIANBUIYATEHOTO TIOJIh30BaHUS;

- MIICbMEHHBIE 3a/1aHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH opMe;

- DK3aMEH H 3a4€T MPOBOJATCSA B MUCHMEHHOW (hOpMe Ha KOMITBIOTEPE; BO3ZMOXKHO MPOBEIe-
HUE B (OpMe TECTUPOBAHHUS.

® JUTsI JTUT] C HAPYIICHUSMH OITOPHO-/IBUTATEIILHOTO armapara:

- JeKIUU 0(hOPMIISIOTCS B BUC JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITOMOIIBI0 KOMITb-
I0Tepa CO CIEeNHUaTN3UPOBAHHBIM MPOTPAMMHBIM 00eCTIEYeHUEM;

- MICHbMCHHBIC 33JIaHUS BBITIOJNHSAIOTCS Ha KOMITBIOTEPE CO CHEIHAIM3UPOBAHHBIM IPOTPaMM-
HBIM 00CCITCUCHHEM;

- K3aMEH M 3a4€T MPOBOATCS B YCTHOW (DOpMe WIIM BBITIOJHSIOTCS B TUCBMEHHOU popMe Ha
KOMIIBIOTEPE.

[Tpr HEOOXOMUMOCTH MPETYCMATPUBACTCS YBEIHUCHNUE BPEMEHH TS ITOITOTOBKH OTBETA.

[Tpouienypa mpoBeneHUs MPOMEKYTOUHOM aTTECTAIIUU I OOYJAIOIINXCS YCTAaHABIUBACTCS C
y4ETOM WX WHIAWNBUAYIBHBIX TNCHXO(U3HUECKHX OcoOeHHOCTel. IIpomekyTodHas arrecTarus
MOJKET MPOBOAUTHCS B HECKOIILKO JTAIOB.



[Ipu mpoBeneHUH MpPOLENYphl OLIEHUBAHHUS pPe3YyJIbTaTOB OOy4YeHHs MpPedyCcMaTpUBaCTCs
UCMOJIb30BAaHUE TEXHUYECKHUX CPEJICTB, HEOOXOAMMBIX B CBA3M C  HMHJIUBUAYaJIbHBIMU
0COOCHHOCTSAMHU O0YYaIOIIUXCS. DTH CPEACTBA MOTYT OBITh MPEIOCTABICHBl YHHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEACTBA.

[IpoBeneHnre  mpoueAypbl  OICHHWBAaHUS  PE3YJAbTaTOB  OOydeHHs  JOMYyCKaeTcst ¢
UCIIOJIb30BaHUEM AMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH.

ObecneunBaeTcs A0CTyN K MHPOPMAMOHHBIM U OubnuorpaduyeckuM pecypcam B cetu MH-
TEpHET AJIS KaX/10ro o0yyaroerocs B hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSM UX 370POBbS U
BOCIIPHUATHS HHPOPMALIUH:

® JUIsl CJICNIBIX U CIIa0OBUIAIINX:

- B ICYaTHON (pOopMe yBETUUEHHBIM HIPUPTOM;

- B (hOpMeE IIEKTPOHHOIO JOKYMEHTA;

- B hopme aynuodaiina.

® Ul TJIYXUX M CIa0OCIbIIAIINX:

- B IeyaTHOH opme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.

e 11 00yYaroIUXCsl ¢ HAPYIICHUSIMU OIIOPHO-ABUraTeIbHOIO anmapara:

- B IeyaTHOH (opme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayJUTOPUU Ul BCEX BHUJIOB KOHTAKTHOW M CaMOCTOSTENBHOH pabOThI, Hay4Has
6u0nMoTEKa U MHBIE OMEIIEHUS A1 00yYeHHs OCHALIEHbI CIIEUAIbHBIM 000pyI0BaHUEM U y4eO-
HBIMH MECTaMH C TEXHHYECKUMH CPEJCTBAMU OO0yUCHHUS:

® JUIsl CJICNIBIX U CITa00BUIAIUX:

- JJIEKTPOHHO-ONITHYECKOE YCTPONCTBO aocTyna K nHbopmanuu ais aun ¢ OB3 npeanasna-
YEeHO JUTSl YTEHUS ¥ POCMOTPA N300pasKeHHH JIFOBMH C OCIIA0JICHHBIM 3pEHHEM.

- CIIeLMATU3UPOBAHHBIIN POrpaMMHO-TEXHUUECKUN KOMITJIEKC sl CIa00BUAALIMX. (ayIUTO-
pust 1-203)

® Ul TIYXHX M CIa0OCIbIIAIINX:

- aBTOMATHU3MPOBAHHBIM PabOYUM MECTOM JUIs JIIOJIeH ¢ HapylIeHHeM ciyXa U ciaabocibl-
TIAMTHX;
- aKyCTUYECKHH YCUIIUTEb U KOJIOHKH;

- UH/IMBUJIyaJIbHBIE CUCTEMBI YCUJICHHUS 3BYKa
«ELEGANT-R» npuemnuk 1-cTopoHHei cBsizu B nuana3one 863-865 MI'1q
«ELEGANT-T» nepenatuuk
«Easy speak» - HHIYKIIMOHHAs METHs B IUIACTUKOBOM OIJIETKE JUIsl OECIIPOBOIHOTO MOJKIIOUYEHUS

YCTpOICTBA K CITyXOBOMY ammapary ci1abocCIbIIIaIero
Muxkpodon nernuunslii (863-865 MI'tr), Hengda
Muxkpodon ¢ orosioBbeMm (863-865 MI 1)

- TPYIIIIOBBIE CUCTEMBI YCUIIEHUS 3ByKa

-IlopTaTuBHas ycTaHOBKa O€CIIPOBOHOMN Tiepeaadun HHPOPMAIIUH .

e 11 00yYaroIUXCs ¢ HAPYIICHUSIMU OMOPHO-ABUraTEeIbHOIO anmapara:

- IEPEIBIKHBIMHU, PETryJINPYEMBIMHU 3proHoMuueckumu napramu CHU-1;
- KOMIIBIOTEPHON TEXHUKOW CO CIIEMAIBHBIM ITPOTPAMMHBIM 00€CTICUCHHEM.



POHJ OHEHOYHBIX CPEJACTB

1. TACIIOPT ®OHJIA OLIEHOYHbLIX CPEJICTB

IIpunoxenue 1

Hampasnenue 35.03.07 TexHoJOrHsl MPOU3BOJCTBA U MEPEPAOOTKH CETBCKOXO03IHCTBEHHOM MPO-

JYKIHH

[Tpodwie TexHoOTHs MPOU3BOICTBA, XPAHEHUS U TePepabOTKH MPOIYKIINU PACTEHUEBOJICTBA

Juctuminna: @usnonorus 1 OMOXUMUS PACTEHUN

dopma NPOMEKYTOUHON aTTECTALUU: IK3aMEH

2.1. Komnerennuu, 3akperiénnsie 3a gucuurmmion OITOIT BO

2. MIEPEYEHb ®OPMHUPYEMBIX KOMIIETEHIIUIA U DTATIBI KX

OOPMUPOBAHUA

I/I3y‘{eHI/IC JTUCHUILTUHBI «DU3HOIOTHS U OMOXHMHUS paCTeHHﬁ>> HaIlpaBJICHO Ha (1)0pMI/IpOBaHI/II/I

CIEAYIOIMX KOMIETECHIINM:

OIIK -1 Crnioco0eH pemiaTh TUMIOBBIE 3a/1a4u MPO(HECCUOHATBFHOM IeATeTbHOCTH Ha OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HayK C IIPUMCHCHUCM I/IHq)OpMaI_II/I—

OHHO-KOMMYHHKAIITUOHHBIX TEXHOJIOTUI

OIIK-1.1. UJA-1 J/lemoHCTpUpPYET 3HAHUE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX, €CTECTBEHO-

HAay4YHBIX U 06IHerO(1)€CCI/IOHaJ'[BHBIX JUCITUITIINH, H€06XO)II/IMBIX JJI1 pCIICHUA THUIIOBBIX 3a/a4 B

obmactu arpoOHOMHHN

OIIK-1.2. UJ1-2 Mcnonb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX M €CTECTBEHHBIX

HAayK JJId pCHICHUA CTAaHAAPTHBIX 3aJa4 B arpOHOMUU

OIIK-1.3. U1-3 [Tpumensier nHPOPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B PEIICHUU

THUIIOBBIX 3aJ1a4 B obmactu arpOHOMHH.

2.2. IIpouecc popMupoBaHUA KOMIIETEHIUI

o JUCHUILINHE «DU3HOJIOTUs 1 onoxumMmusi paCTeHHﬁ))

Howmep
pasze- HammenoBanue pa3zienoB u TeM /BUA 3aHATHS/ 3.1 V.1 H.1.
na

Pa3znen 1. ®u3uos10rusi M1 OMOXUMUSI PACTUTENbHON KJIETKH + + +
Pa3nen 2. Boaublii 00MeH + + +
Pasnes 3. ®oTocunTe3 + + +
Pasnen 4. Ipixanue + + +
Pasnes 5. MuHepaibHOe NUTAHHE PACTEHMIA + + +




Pa3nes 6. O0MeH 1 TPAHCTIOPT OPraHNYeCKHX BellecTB

Paszpnen 7. Poct u pa3Burtne

Pa3nes 8. Ilpucnocod1sieMoCTh M YCTOHYMBOCTH

Pa3znen 9 . @opmupoBaHne KauecTBa ypoKasi

+|+]+[+
+|+]+[+
+|+]+[+

Coxkpamenue: 3. - 3HaHue; Y. - ymenne; H. - HaBBIKw.

2.3. CTpyKTypa KOMIETeHIHii 110 AucHuIInHe «PU3n0J10rusi 1 OHOXHUMUS PACTEHHID

OIIK -1 CrocoOeH periath TUMOBBIE 33a4d MPOPECCUOHATLHOM JEATSILHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTeMAaTHYECKHX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEX-

HOJIOTHI
3natsb (3. OIIK -1) Vmers (Y. OIIK- 1) Brnagers (H. OIIK-1)
Dopmsl, DopMHl, DopMBHl,
METOJIBI, Omnmcanne METOJBI, Onncanne METOJIBI,
Omnucanue
TEXHO- TEXHO- TEXHOJIO-
JIOTUH JIOTUH THH
OCHOBBI  (hm3HWONOTHH U
OMOXMMHU pacTeHUH; OMo- pelIaTh THUIIOBBIC 3aJa4u
XUMHUYECKHMI COCTaB pacre- npodeccuoHaIBHON  f1esi- SHAHUAMI OCHOB-
HI/Iﬁ, npupony H q)yHKHI/IPI TCJIBHOCTH, OnpeacIsAThL HBIX 3aKOHOB
OCHOBHBIX BEIIECTB B pac- npupoxy U OuoXUMHUYE- ZaTZf:;f;z?;;ix
TUTEIILHOM OpraHusMme; CKMM COCTaB pPAacTCHUH, JaGopa- | Hayk 13 KoHTPO-
IPOLIECCHI,  CBSA3aHHBIE C | Jlekruu | OUEHUBATL UX ¢uznono- TopHble | miposarma  xoma
BOIHBIM OOMEHOM, (OTO- | pazye- THYECKOE COCTOSIHUE 10 (npax- PR Jlabopa-
CUHTE30M, ObIXaHUEM, 06- JIOB NQ 61/IOJIOFPI‘{€CKI/IM mnmpounec- — CKHX MPOIECCOB B TOPHBIC
MEHOM W TPAHCIIOPTOM Op- | 1, 2, caM; OMNPEACIATE TIOKasa- cKie) PACTHTCIEHOM (mpaktu-
TaHUYECKUX BEMIECTB; OC- | 3.456,7 TCIIN ynqualoumevaCT, pa60TLI OpTaHH3Me quKHe)
HOBBI MUHEPAIBHOIO IUTa- | 89, pa3BUTHE paCTeHHH, HX pasjie- HaBLIKaMH’ OlCH- paboThl
HUA, q)aKTOpBI, BJIIUAIOIIINEC HpHCFOCO6Hﬂ€MOCTB UI/I 7108 No - (1)1/131/10_]‘[01“1/1‘16— pa3aciioB
Ha pOCT U Pa3BUTUE pacTe- YCTOMYMBOCTh K BO3JIEH- 12 CKOMO  COCTOSHIS Nel,2,
HHUif; TPUCHIOCOOIAEMOCTh CTBUIO (DaKTOPOB CPEJBbI; 3' 4;567 cTeHME W 1 3,4,5,6,7,
U YCTOMYHMBOCTh, OMOXH- Ha OCHOBE 3HAHUII OCHOB- éé ™ 1; AT ALHOHEOLO 8,9
MHYECKHE OCHOBHI (POPMH- HBIX 3aKOHOB MaTeMaTH- | ' ' Hil)TeHHHI/IaJ'Ia
poBaHusA Kaqve(;TBa ypoxkast YECCKHUX U CECTCCTBCHHBIX OHpeI[eJ]eHI/I;I
CEIIbCKOXO03SIMCTBCHHBIX HaykK € IPUMCHCHUCM
KyJbTYp AJisd PCIICHUS TH- MH()OPMAIHOHHO- (axTopos  yityd-
MOBBIX 3azau mnpodeccuo- KOMMYHHUKallHOHHBIX HHICHHA pocta,

HAIIbHOW NEeSATCIHLHOCTH Ha
OCHOBE 3HAHUM OCHOBHBIX
3aKOHOB MaTEeMaTHYECKUX
U eCTECTBEHHBIX HayK C
MpUMEHEHHEM  HH(OpMa-
IIMOHHO-

KOMMYHUKAIIMOHHBIX ~ TEX-
HOJIOTHH

TEXHOJIOTUH JHarHOCTH-
poBaTh HENOCTATOK WA
H30BITOK JJIEMEHTOB MH-

HEPaIHHOTO MUTaHHKS,
(dbopMUpOBaTH  Ka4eCTBO
ypoxasi  CeIbCKOXO3sii-

CTBEHHBIX KYJIBTYp

pasBUTHS U Kaue-
CTBa MPOAYKLHUH C
PUMEHEHUEM
WHPOPMAITHOHHO-
KOMMYHHKAIIUOH-
HBIX TEXHOJIOTHH

3. IOKA3ATEJIA, KPUTEPUU OLIEHKW KOMIIETEHITAM
U TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUS

3.1. Oyenounvie cpeocmea 011 NPOBEOEHUSA NPOMENHCYHOYHOT AMMEeCMayuu OUCHYUNTUHBL

KapTa OLICHOYHBLIX CPEACTB l'lpOMe)KyTO'lHOﬁ aTTecTAIMU JUCHUILUIUHBI DU3HOJIOTHSA U OUOXUMMS

pacTeHmii, HpoBoAMMOIi B opMe 3K3aMeHA




Kontpo- | Onenou-
/i Pazzien muciu- KonTponupyembie TUIAKTUYECKHE €AHHUIIBI (TEMBI, BOIIPOCHI) JIMPYCMBIE HOC Cpelt-
TLJTUHBI Komrre- | cTtBO (Ne
TEHIIMH | BOIIPOCA)
1 [Ipeamer, 3amaun 1 MeCTO GU3HOIOTHN U OMOXMMHUH PacTCHHH|
Dusnonorus 1 |g cucreMe 6HOTOTMUECKHX 3HAHUI CPEIH €CTECTBEHHO-HAYYHBIX H 1-19
OMOXHMMMS Pac- [arpoHOMHYECKHX AucuumrH. Tema 1.1 Xumuueckuii cocTas pac- OIIK — 1
THTEITLHOMN TUTEeTHrHON KiIeTku. Tema 1.2 OOMEH BemIeCTB B pPaCTUTEIHHOM
KIIETKA knetke. Tema 1.3 CTpykTypa u QyHKINHU pAaCTUTEIHHOM KISTKH.
Tema 2.1 Bognsnii ooMeH pacrenuii. Tema 2.2 @usnonorus Bogo-| OITK — 1
rorstomenns pacteHnid. Tema 2.3 Tpancnupanms. Tema 2.4 Dxo- 20-40
2 | BonHslii 0OMeH|oruyeckue acmekThl BOI0OOECIEUEHHOCTH U BOJHBIA OanaHc
pacTeHHil B arpo()UTOIEHO3aX.
Tema 3.1 OOmias xapaktepuctuka porocuntesa u porocuntern-| OIIK -1
uecKoro amnmapara.. Tema 3.2 DHepreTHYecKre acreKTsl (POTOCHH- 41-62
3 | ®orocunte3  [resa. Tema 3.3 Buoxumuueckue acnekTsl porocunresa. Tema 3.4
Tema 3.5 @OTOCHHTETHYECKAS AEATENBHOCTD ITOCEBA.
Tema 4.1 Buonorus u sxonorus asixanus. Tema 4.2 Duepretuye- OINK — 1
CKHE€ acCIeKThl AbIxaHud. Tema 4.3 BHoXMMHYECKHE aCTEKTHI Jbl-
XaHWS: TIUKOJUTHYECKUN MyTh OKHUCIEHMS TIIOKO3bI - JIOKAIHU3a-
[y, o0Imas cxeMa M SHepreThdeckas 3(QQPeKTUBHOCTh; MEHTO30-
4 | Iexanme (ocdaTHBII TIyTh OKWCIEHUS TIIOKO3BI - JIOKATH3AIHsA, O0IIas 63-74
cxeMa u dHepreTudyeckas 3 ()eKTHBHOCTh. bpoxeHwne, Kak crmocod
OKHCJICHHUS TIIIOKO3bI B aHAYPOOHBIX YCIOBHSX: CYITHOCTH OpOXKe-
HUs, KOHEYHbIE MPOJYKTHI, OaJlaHCOBBIE YpaBHEHUS, DHEPreTHYE-
ckast 3QQeKTUBHOCTb, (Pu3MOIOTHUECKasi PoJib. | IHOKcamaTHBIN
kit (IOLT).
Tema 5.1 buonoruueckue acnexktsl MuHepanbHoro nutanus. Temal OITK — 1 75.87
MunepanbHoe |5.2 OcHOBHbIC 3aKOHOMEPHOCTHM TOIJIOLIEHHs JJIEMEHTOB ITATA-
O | nuranue pac- |aua. Tema 5.3 DKOJIOrMYECKHE ACHEKThl MUHEPAILHOIO IUTAHMS
TEHUU C.-X. paCTEeHHII.
O6MeH 1 Tema 6.1 ObmeH aMuHOKKCIIOT U OeskoB. Tema 6.2 Obmen yriae- OIIK — 1
TPAHCIIOPT Op- Bos0B. Tema 6.3 OOmeH nunumoB. Tema 6.4, DyHKIMOHAIbHAS 88-104
6 raHmaecknx  [XAPAKTEPUCTHKA OPraHUYECKHX BEIECTB B PACTEHHSAX: KOHCTHTY-
LIMOHHBIC BELIECTBA, 3al1aCHbIE, META0OIUTHI.
BEIIECTB
OIIK -1 | 105-124
7 Poct u pa3Bu- (Tema 7.1 ®usmonorus pocra. Tema 7.2 ®dusnosnorus pa3BUTHA
THE pactennid. Tema 7.3. PerynsatopHble MeEXaHU3MBI Pa3BUTHSA
Tema 8.1 YcToitunBocTh pacTeHnil K HeOmaronpusTHeIM Temnepa- OINK — 1
Typam.
N 6 Tema 8.2 YCTONYHMBOCTh PACTEHUHM K HEOIArONMPUATHBIM TTOYBEH- 125-139
pHcroco nﬂ_HLmd@ﬁKTOpaM.
8 €MOCTb U . .
. Tema 8.3 YcToHunBOCTh pacTeHUH K (UTONATOTCHHBIM OMOTHYE-
YCTOIYHBOCT |, (baxTopam.
Tema 8.4 YCTONYMBOCTH paCTeHHUH K aHTPOIIOT€HHBIM 3arpsi3HUTE-
JISIM OKpY>KaloIIel cpesibl.
@opMHpPOBa-  |DU3HONOrUS M GHOXUMHS (POPMUPOBAHHS KAYECTBA ypoxKas ¢/X OIK -1
9 | Hme xauecTBa 140-146

KYJIBTYP.

ypokasi
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KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

[Tpenmer, 3amaun 1 MeCcTO (PU3UOJIOTUU ¥ OMOXUMHUH PACTCHHI B CUCTEME OMOJIOTUYECKUX
3HAHUU CPEU €CTECTBEHHO-HAYYHbIX U arPOHOMUYECKHUX JUCIIMUILINH.
Mertoas! ¢pusnonorun pactenuid. CoBpeMeHHbIe TpoOIeMbl (PU3HOIOTUN PACTEHUI

OO0mias xapakTepucTUKa XUMHUYECKOTO COCTaBa PACTUTEIBHON KJIETKU: OpPraHUYECKHUE Be-
[IeCTBa, MUHEPAJIbHBIC BEIIECTBA, BOAA, KIACCU(PUKALINS OPTAaHMYECKUX BEIIECTB KICTKH.
XapakTepucTUKa OpPraHWYECKUX BEIIECTB KJICTKHM — aMUHOKHCIIOTBI W OCJKH: 3JIEMEHTap-
HBIM COCTaB; XUMHUYECKas IpUpoaa U PyHKITUH.

VYTIIeBObI: AJEMEHTApHBIA COCTaB; XUMHUYECKas Ipupoja W (GyHKIUH (MOHOCAXapHUIbI,
OJINTOCAXapH/Ibl, TOTHCAXAPHUIBI).

JIumuael: BJIeMEHTapHBIN COCTaB; XUMUYecKasi mpupoja U GyHKIUU (KUPbI, HOCHOTUTTUIBI,
TJTUKOJIATIHIBI ).

Hyxneotuasl u HYKJIEMHOBBIE KHCIOTHI: 3JIEMEHTAPHBIA COCTaB, XMMHYECKas MPUPOJa U
(GyHKIHIH.

BemectBa BTOpUYHOTO TPOUCXOXKICHUS

OOMeH BENIECTB B paCTUTEIBHOMN KJIETKHU: MOHITHE 00 0OMEHE BeIlecTB, MeTa00JIM3M, aHa-
60s13M, kaTaboau3M. OCcoOEHHOCTH OMOXMMHUYCCKUX PEaKIUH.

CymHocTts (epmeHTaTUBHOTO KaTanuza. @OepMeHTBl, UX CTPOEHHE U CHEHU(UIHOCTS,
KJ1accuukarms.

OO0mias xapakTepuCTUKa CTPOCHHS PACTUTEIBHOM KJIETKH: KJIETOYHAasi 000Ji0uKa, MpOTO-
ma3ma, Bakyolib. Kierounble MeMOpaHbl: CTPYKTypa U CBOMCTBA OMOJIOTHYECKOH MeMOpa-
HbI, MEeMOpaHHBIE CUCTEMBI KJIICTKH.

XapakTepucTuka MpOoTOIUIa3MaTUYECKUX CTPYKTYp: SAPO, IUTOIIa3Ma, XJIOPOIUIACThI, MHU-
TOXOHJAPUH, pUOOCOMBI, MUKPOCOMBI, SHIOTIIIa3MaTHIYECKasl CETh.

[IpoHumiaeMocTh KJ€TKa JJIs BELIECTB: XapakTep MPOHUIAEMOCTH, CBSI3b MPOHUIIAEMOCTH C
(U3HONOTHYECKUM COCTOSIHUEM KIIETKH U OCOOEHHOCTSMH MPOHMKAIOIIETO BEllecTBa. AK-
TUBHBII M MAaCCUBHBIN TPAHCIIOPT BEIIECTB Yepe3 MeMOpaHy: MEXaHU3MbI M 3aKOHOMEPHO-
CTH.

Kierka kak 1emocTHas )KUBasi CUCTEMA: KOMITAPTMEHTAIUS KJIETKH (CYIIHOCTh, 3HAYECHHE),
OCHOBHBIE KOMMApPTMEHTHI KJIETKH, MHTETpaIiusi OOMEHHBIX MPOIIECCOB B KJIETKE, MEXaHU3-
MBI BHYTPUKJIETOYHOTO TPAHCIIOPTA BEIIECTB.

B3auMocBsI3p ¥ B3aMMOJIEHCTBHE KJIETOK LEJIOCTHOIO PACTUTEIBHOTO OpraHM3Ma: KIIEeTKa
KaK IIeJIOCTHAasl CHCTeMa, MEXKKIIETOUHBbIM 0OMeH mHpopmManuell (mpupoaa OHOdIEKTpUUe-
CKHX TIOTEHITHAJIOB KJIETKH, UX XapaKTEPUCTUKA U KaHAIBI TIepeayn).

MeTtouka MpoBeIeHUs] KAYeCTBEHHBIX PeakInii Ha 0OHapy)KeHue OeIKOB B CEMEHax
MeTtovka MpoBeACHUS peakiuii Ha OOHapyXEHHE 3aMacHBIX YIJIEBOJOB B MPOIYKTHUBHBIX
OpraHax pacTeHUH

Meroanka mpoBeACHUS JUATHOCTUKH (YHKITMOHATHHOTO COCTOSIHUSI KJIETKU MOABEPKCHHON
BO3JICUCTBUIO TEIIJIOBOTO CTpecca

Meroanka mpoBeACHUS JUATHOCTUKH ()YHKIIMOHATBHOTO COCTOSIHHS KJIETKH TTOIBEPKEHHOM
BO3JICUCTBUIO MOBPEXKIAIOMINX XUMUYECKUX BEUIECTB

XapakTepucTuka BHYTPUKIIETOUHOW BOJBI: COJEPKAHHME W JIOKAJIW3alUsl BOJbI B KIIETKE,
POJIb BOJIBI B )KM3HU KJIETKH, ()OPMBI BHYTPUKIIETOUHOH BOIBI M UX (PU3UOIOTUIECKOE 3HA-
YeHUe.

OcMOTHYECKHN MEXaHU3M BOJ0OOOMEHA KJIETKH: OCMOC, OCMOTHYECKHI TOTCHIIMAJI PACTBO-
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pa. BomooOmeH kieTku, TOMENICHHOW B BOY M KOHIIEHTPUPOBAHHBINA PACTBOP

Mexanu3m BoJjo0OMeHa, CBA3aHHBINA C HA0OYXaHUEM U OTOYXaHHEM KJIETOYHBIX KOJJIOUIOB.
Kopens - opran Bojonoriomenus (Mophosorust 1 aHaTOMHSI)

XapakTepucTUKa MOYBEHHOH BOJBI, (POPMBI IOYBEHHOH BOJIbI, KO3(PPULIMEHT 3aBsiaHUs —
METO/IMKA OTIPE/ICICHUS

[TornomuieHue u TPaHCHOPT BOJIbI B PACTEHUSX: OCTYIICHUE BOJIBI B KJIETKU KOPHS, KOpHe-
BOE JIaBJICHHUE U €ro MPOsBICHUE («IIay» PACTeHUM, TYTTaLN)

3aBUCHUMOCTh BOJIOTIOTJIOMICHUS OT 9KOJOTHYECKHX (haKTOPOB (OT TeMIepaTyphl, BIaKHOCTH
BO3/lyXa U MOYBbI, a3paIMH MOYBBI, KOHIICHTPAIUH COJIEH B TIOYBEHHOM pacBOpe
Tpancnupanus: CymHOCTb, pa3Mepsl, 3HaueHHe. JIMCT, Kak OpraH TpaHCIHpalHud. Y CTbUY-
Hasl M KyTUKYJSIpHAS TPAHCIIAPAIIHH.

MexaHu3M TPpaHCIUPAIIUHU: ITAIBI, YCThHYHBIC TBMKCHUS, CYTOYHBIN X0 TPAaHCTIHPAIUH.
[Toka3zarenu TpaHCHUPAIMH, 3aBUCUMOCTH OT (DaKTOPOB CpEIIBI.

3aBUCHUMOCTh TPAHCHHUPAIMU OT 3KOJOTHYECKHX (aKkTOpoB (OT CBeTa, TEMIIEpaTypbl U
BJIQXKHOCTH BO3/1yXa, BIaKHOCTH 104BbI). CyTOUHBII X0/ TPaHCIUPAINH

[lepenBurkeHne BOABI B paCTEHUSIX: ONMKHUIM TPAHCHIOPT B KOPHSX, NaJbHUI TPaHCHIOPT IO
Kcujieme, ONMKHUI TPaHCIIOPT B JIUCThSIX. XapaKTePUCTHKA CHUJI, 00ECIIEUHBAIOIINX TPaHC-
TIOPT BOJIBI 110 KCHIIEME.

XapakTepucTUKa BOJHOTO OalaHCca PACTeHUN: CYITHOCTh MOHSATHS, COCTABIISIFOIINE BOIHOTO
OanaHca, TOJOXHUTEIBHBIM M OTPUIATENBHBIA OallaHC, MPUYUHBI U TIOCIEACTBUS OTpHIIA-
TENbHOIO OajlaHca

Boanblit 1euuuT 1 ero BIMsSHUE HA PACTEHUS: CYIIIHOCTh MOHSATHS, MTOKa3aTeNb AePUIIUTa
¥ METOJIMKA €TO0 OIpEeIeIeHHUs], TOCIECTBUS BOJHOTO Aeduiiuta. BpeMeHHOe U AUTENbHOE
3aBsimanue. Bogoyaep:kuBaromias ClOCOOHOCTh PAacTEHUs: METOAMKA OIpeNeICHHs, 3aBH-
CUMOCTD MTOKA3aTeNsl OT COACPKAHUS U COCTOSHUS BHYTPUKIETOYHON BOIbBI

OnTtumusaius BoJ000ECTIEUeHHOCTH PACTEHHM MpU TepeyBIaXHEHUH MOYBHI U €T0 BIIUSA-
HUE Ha pacTeHus (MpsSIMOe, KOCBEHHO), MYyTH ONTUMM3AIIMN BOJI00OECTICUEHHOCTH PAaCTeHUN
Ha TIePEyBIIAXXHECHHBIX ITOYBAX

OntuMuzaiusi BOJOOOECTICUSHHOCTH PACTEHHH NpPU HWCCYIICHHH IOYBBIL: BIHMSHHE HEIO-
CTaTKa BOJBI HA PACTEHUS, ONITUMU3AIIHS BOJ000OECIIEYEHHOCTH — OPOLICHHE, CITOCOOBI TMO-
JNBa, TOJHWBHAS M OPOCUTENbHAs HOPMBI, IMOCIEIACTBUS HEKOHTPOIUPYEMBIX IOJIUBOB,
OTIpeieIeHue CPOKOB TOJIHBA.

MeTtorka onpeaesieHus COCYIIeH CHUITBI KJIETKH METPUIECKUM METOA0M

MeTtonuka onpeeseHus Coep>KaHus BOABI M CYXOT'0O BEIIECTBA B PACTUTEIHHBIX 00BEKTaxX
Meroarka onpeieseHus: BOAOYACPKUBAIOIIEH CTOCOOHOCTH pacTeHUM

MeTtouka onpeesieHus] BEIMYUHBI BOAHOTO ASPHUIINTA B JTUCTHSIX

MeTtouka onpeesieHus HHTCHCUBHOCTH TPaHCITHPAIUH JINCTHEB

OO6mras xapakTepucTHKa (OTOCUHTE3a: OMOJIOTHYECKUE aCTIeKThI (POTOCUHTE3a — CYITHOCT,
6anmaHcoBoe ypaBHEHUE, (PU3HOIOTHYECKHE 3HAUECHUE.

Jluct — kak opran porocunTeza (MOp(HOIOTHS ¥ aHATOMUS, ITYTH TPAHCIIOPTA YTIIEKUCIIOTHI,
BOJIBI M CBETA B XJIOPOIUIACTHI, TyTH OTBOJIA ACCUMUJISITOB U3 JIUCTA.

XnopornacTsl (MOPQOIOTHsI, aHATOMUS, XUMUYECKUIN COCTaB, OHTOTEHE3)
DOTOCUHTETUYECKHE MTUTMEHTHI (XJIOPO(UILIBI, KAPOTHHOMIBI)

CaeroBas peakius GOTOCHHTE3a: CYIIHOCTh, 0aJaHCOBOE YpaBHEHHE.

MexaHu3M yTUIM3alMU CBETOBOW SHEPruu: (Qu3myeckas MpUpoJa CBETa, SHEPrus KBaHTA,
M30UpaTeTHLHOCTH MOTJIONIEHUS KBAHTOB aTOMOM (MOJICKYJIOH)
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DyHKIIMOHATBHAS OpraHu3aIis GOTOCUHTETUYECKNX MUTMEHTOB (potocucrema 1 u 2), do-
TOOKHCIIEHUE XJIOopodunIa

Xapakrepuctuka ¢orocuaTerndeckoir DT, mUKIMUECKUH W HEMUKIUYCCKHA TPAHCIIOPT
anekTpoHoB B DTLI, hoTocunrTeTnueckoe hochopunnpoBanue

TemuoBas (paza poTocuHTe3a: CYIIHOCTD, OAJTAHCOBOE ypaBHEHUE.

MeTtabonnyeckue MyTu acCCUMUIISAIUU yriieKucnoTel: C-3 myTs (uuki KanbBuHa)
MeTaboauyeckue MmyTH aCCUMUIISIIAN YTAeKUCIOThI: C-4 myTh (ki XaT4a-Creka).
®doTtoabIXaHUE: CYITHOCTD IMpolecca, PU3noI0rndeckoe 3HaYCHHeE.

3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHUX (DaKTOPOB: T€HETUYECKasl MPe10NpeIeIeHHOCTb
¢dorocuHTE3a, 3aBUCKIMOCTD OT KOHIIEHTPALUH XJIOpohuiia (aCCUMIIIAIIMOHHOE YUCIIO), 3a-
BHUCUMOCTb OT 3arpy’K€HHOCTH JIUCTa aCCUMWISTAMM, 3aBUCUMOCTh OT BO3pacTa JUCTa U
LIEJIOCTHOT'O PacTEHUS.

3aBuCUMOCTh ()OTOCHHTE3a OT CBETA: 3aBUCUMOCTh OT MHTEHCHBHOCTHU CBeTa (KapAWHAIIb-
HBbIE€ TOYKHA CBETOBOW 3aBUCHUMOCTH), 3aBUCHMOCThH OT CIIEKTpPAJbHOTrO coctaBa cpera. Cy-
TouHbId X011 (porocunTe3a. [Tonsarue o KIIJI porocunTesa, PoTOCHHTETHICCKON aKTHBHOM
paguanuu (OAP). DddextuBHOCTS McONb30BaHus AP nmoceBom. CBETOKYNbTYpa pacrte-
HUU.

3aBUCUMOCTH (POTOCHHTE3A OT COJACPKAHUS YTICKUCIOTHI B BO3IyXe: KOHIEHTpAIHUI U HC-
touHuku noctrymieHust CO2 B armocdepy, Biausiaue KoHneHTpamun CO2 Ha (oTtocuHTe3,
YIIIEKUCIOTHBIE MTOAKOPMKH, IYTH YJIyUIIEHHs! YIJIEKUCIOTHOIO MUTaHUS PACTEHUM B IOce-
BE

3aBUCUMOCTh (DOTOCHHTE3a OT NMOYBEHHO-KIMMATHYECKUX (DAKTOPOB: TEMIIEpaTypHas 3aBH-
CHUMOCTb (KapAMHaIbHbIE TOUYKH, MEXaHU3MbI JAEUCTBHS TeMIlepaTypsl Ha (POTOCUHTE3) 3a-
BUCUMOCTb OT YCJIOBUI BOJ000ECHEUEeHHOCTH (IIPsIMOE M KOCBEHHOE BIIMSHUE), BIUSHHUE
MHUHEpaJIbHOTO MUTAHUSA (MIPSIMOE U KOCBEHHOE).

CoBmecTHOE aelicTBUE (haKTOPOB cpelbl Ha (DOTOCHHTE3: XapaKTep COBMECTHOTO JeHcTBUS
BHEUTHUX (PaKTOPOB Ha (OTOCUHTES, CYITHOCTh 3aKOHA OIPaHUYMBAIOIINX (DAKTOPOB (3aKOH
MUHUMYMa U €0 MCIOJIb30BaHUE B YIPABIECHUU (POTOCHHTE30M).

@DoTOCHHTE3, KAK 3JIEMEHT MPOAYKLIHOHHOIO MpoIiecca: MOHIATHE O MPOAYKLHOHHOM MpPO-
necce, GOTOCUHTE3 U TIpolecc (OPMUPOBAHUS TPOAYKTUBHBIX OPraHOB PACTEHUS, TOHSITHE
0 OMOJIOrMYECKOM U XO35IICTBEHHOM ypOxKae.

[Tokazarenn (GOTOCHHTETHYECKON MAEATENbHOCTH II0CEBA: XapaKTEpPUCTUKA U METOAMKA
onpezeNeHus MMoKa3aTeNneil JUCTOBOM IIJIOLAAN MOCEBa, JIMCTOBOrO MHAEKca nocesa, DI,
YI1®. Ynpanenue GOTOCHHTETUYECKOHN IEATEILHOCTHIO TIOCEBA.

Metoauka onpezeneHus CleKTPOB MOTJIONIEHHs TUTMEHTOB JIHCTa

Metoauka onpeaeneHus: KoJInyecTBa XJI0podusuia B JUCThIX

Metoauka onpezaeneHus: BEIUYUHbI YUCTON MPOAYKTUBHOCTH (POTOCHHTE3A

OO61mas xapakTepucTUKa JbIXaHUs: OMOJIOrHYecKas CylUIHOCTh, 0alaHCOBOE YpaBHEHHE, JIO-
KaJM3alus B KJIETKe, CyOocTpathl, (pru3nonorndyeckas posb, MoKazaTenu (MHTEHCUBHOCTD JIbI-
XaHHUs, IbIXaTeNbHbIH KO (UITUEHT).

3aBUCUMOCTb JABIXaHUS OT OHOJOTMYECKUX M OSKOJOTHYECKHUX (PaKTOPOB: I€HETUUECKUN
KOHTPOJIb JbIXaHMsI, 3aBUCUMOCTb JIbIXaHUS OT BO3PACTHOIO COCTOSIHUS OPTaHOB M LIENOCT-
HOTO pacTeHHs, OT TeMmIepaTyphl (KapAUHAIbHbIE TOYKH TeMIEpaTypHOW 3aBUCHUMOCTH,
TeMITepaTypHbIH KO3(PUIIMEHT IbIXaHMs), OT Ta30BOTO COCTaBa BO3yXa, OT YCIOBUM MU-
HEPAJILHOTO MUTAHUS.

Jpixanue B (GUTOIIEHO3aX U ypoKail: AbIXaHHE KaK 3JEMEHT MPOAYKIIMOHHOTO Mpolecca,
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JBbIXaHUE U Ipouecc (HOpMUPOBAHUS MPOAYKTHUBHBIX OPraHOB, OCOOCHHOCTHU JBIXaHUS pac-
TEHUH B IIOCEBE TP 3aCyX€ U IIPU U30BITOYHOM YBJIA)KHEHUU IIOYBBI, IyTH YIPABIICHUS Jbl-
XaHUEM IIPU XpaHEHUH MPOJYKTUBHBIX OPraHOB PACTEHUM, CEMSIH, COUHBIX IJIOJIOB, KOPHE-
TUTOJIOB, KITyOHEH).

JlpIxanue, Kak Mpouecc OMOIOTHYECKOTr0 OKUCIICHUS: OTIIMYUTEIbHbIE OCOOCHHOCTH, (a3bl
(XxapakTepucTHKa, YpaBHCHHUE).

OKHUCIUTENBHO - BOCCTAHOBUTEIbHBIE CHCTEMBl JIbIXaHMs (IIUPUIUHOBBIE U (DIaBUHOBBIE
JeTUAPOreHasbl, YOUXUHOHBI, IUTOXPOMBI).

Heixarensnas ITL: cocraB, dyHKIMOHUpOBaHUE, hU3noIorHIecKas poyib. OKUCIUTEIHLHOE
dochopmmpoBanme

buoxumuueckne acrekTbl JbIXaHUs: INIMKOJIUTHYECKUN IyTh OKUCIIEHHS TJIFOKO3bI - JIOKa-
au3anms, olmias cxema M dHeprethyeckas 3((EeKTHBHOCTh; TEeHTO030(ocdaTHbIl MyTh
OKHCIICHHS TJIFOKO3HI - JIOKAJIN3aLus, 001Iasi cxema u sHeprerudeckast 3 (HheKTHBHOCTh
BbpoxeHne, kak criocod OKUCIEHUS TIIOKO3bl B aHaIPOOHBIX YCIOBUAX: CYIIHOCTh Opoxe-
HUSI, KOHEUHbIe IPOAYKTHI, OalaHCOBbIE YpaBHEHUs, sHepreTudeckas 3pGeKTUBHOCTb, (Hu-
3MO0JIOTUYECKAs POJIb.

I'mrokcanarueiit ki1 (I'OLL). DTamnsl npouecca, GU3noI0OrHuecKas poib
[TerTo3odochaTHbII MyTh OKKUCICHHS TIIIOKO3bI. JTarbl mpoiecca, (U3n0I0THIEcKasi poib
MeTtonuka onpeesneHns akTUBHOCTH KaTalasbl

MeTtouka onpeesieHnss UHTEHCUBHOCTH JIbIXaHUSI IPOPACTAIOLIUX CEMSH

OO61as xapakTepucTHKa MUHEPAJIbHOIO MUTAHUS PACTEHUMN: CYLIHOCTh IIpOLecca, TOHITHE
00 3JeMeHTaX MHHEPAJIbHOIO MUTAHUs, OPIraHOTEHBI U 30JIbHBIE 3JIEMEHThI, MAKpO- U MHUK-
PO3JIEMEHTHI

dusmnonoruyeckast pojib IEMEHTOB MUTAHUS (COCTOSHUE B MOYBE, JIOCTYIHBIE JUISl pacTe-
HUH (HOPMBI, COCTOSIHUE B PACTEOHUSX).

BereranmonHblii MeTOl B M3yYeHUH MHHEPAJIbHOTO MHUTAaHUS (BOJIHBIE, NECUYAHbIE U MOY-
BEHHbIE KyIbTYpbl). [ MaponoHuKa.

3aKOHOMEPHOCTH M MEXAaHM3MBbI IOTJIOIIEHUSI 3JIEMEHTOB NMUTaHUs KOpHsIMH. [loHsaTue o
(U3HONOrMYECKH KUCIBIX U IIETOYHBIX COJISIX, JTaIbl MOTJIOLIEHUS HOHOB KJIETKaMH KOPHS
TpaHCOPT MOHOB B PACTEHUSIX: PaAHAIBHBIA TPAHCIIOPT HOHOB B KOPHSX, JaJIbHUMN TpaHC-
HOPT MOHOB 1O KCUiieMe, OMMXKHUM TpaHCHOPT HOHOB B JIMCThAX. HekopHeBoe nutanue pac-
teHull. [lepepacnpeneneHue 371€eMEHTOB MUHEPAIbHOTO MUTAHUS.

3aBUCUMOCTh MUHEPAJIBHOTO MMUTAHUS OT OMOJIOIMYECKHX M 9KOJIOTHYECKUX (PAKTOPOB
ACCUMMIISIMS 3JI€MEHTOB MUHEpAIIbHOTO MUTAHUS B PACTEHMSIX: OOIIas XapaKTepUCTHUKA
MPOLIECCOB ACCUMUIISIIIMOHHOTO a30Ta, hocopa, CHHTEeTHUECKast (PYHKIIHS KOpHEH
XapakTepucTUKa KOpHS Kak OpraHa MHHEpPaJIbHOI0 MUTaHUs: MOpGOJIOTHs U aHATOMUS, (U-
3MOJIOTHYECKHE OCOOEHHOCTH KOpHEW (0COOEHHOCTH pOCTa U BETBJICHUS, TPOIU3MbI KOPHS),
MOKAa3aTeNIH CTENIEHU Pa3BUTHUS KOPHEBON CUCTEMBI U METOJUKA UX OIPEAETICHHS, KOPHEBbIE
BBIIEJICHUS U UX BIMSHHUE (IIPSIMOE, KOCBEHHOE) Ha JIOCTYITHOCTh JJIEMEHTOB IUTAHUS, aJl-
JIeJIONaTHs U TOYBOYTOMIIEHHUE.

CocTosiHME 2JIEMEHTOB MMHEpAJIBHOIO NMUTAaHMs B Nouse: pacnpezneneHue OMII B mouse,
noruomenne IMII nmouBoif, BIUsSHUE MTOYBEHHONH MUKPO(IOPHI Ha TOCTYITHOCTD 3JIEMEHTOB
MATAHUSA JJIs1 PACTEHHIA.

MuHepanpHOE nUTaHUE B (PUTOLIEHO3aX: 3aKOHOMEPHOCTH IOIVIOIIEHHS MUTATENbHBIX Be-
IIECTB PACTEHUSIMHU B MOJEBBIX YCIOBUAX, MIYTH ONTHUMM3ALUU MHUHEPAIbHOTO NMUTAHUS B
duToneHo3ax. Y 1o0peHus: BUABI YIOOPEHHH, CPOKH, H03bI U CIIOCOOBI BHECEHHS. J(narHo-
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CTHKAa MUHEPAITBHOTO IMUTAHUS: METOBI i UX XapaKTEPUCTHKA
MeTtoauka onpeaeaeHns 30JIbHBIX 3JIEMEHTOB B PACTCHHSIX

Metoauka onpeaeneHus yaeIbHOW eMKOCTH OOMEHHOTO MOTJIOMIEHUS! HOHOB KOPHSIMH
Metoauka ompenesieHus IUIOMAAn O0Iei ajcopOupyroieil MOBEpXHOCTH KOPHEBOW CH-
CTEMBbI PaCTEHHH.

OO0mast XapakTepuCTHKa OOMEHHBIX MPOIIECCOB, CB3aHHBIX C NPEBpallcHHe OSIKOB M aMU-
HOKHCJIOT.

bruocuHTe3 aMHMHOKHUCIIOT

buocunres Oenka

Huccummisanust 6€IKOB 1 aMUHOKHUCIIOT

OO01mast xapakTepUCTHKa OOMEHHBIX MPOLIECCOB, CB3aHHBIX C MPEBPAIICHNE YTIIEBOIOB.
buocunTes MoHOCaxapuaoB

brocuHTe3 MONMMMEPHBIX caxapoB

JluccuMmIsAnus yriieBo10B

OO01mast XxapaKTepUCTHKA OOMEHHBIX MPOIECCOB, CBSI3aHHBIX C MPEBPAIICHUE JTUITH]IOB
buocuHTe3 JIMIINIOB

JMcCuMMIIAIIUS )KUPOB

[IpeBpareHre KUPOB B YTIICBOIBI

OyHKIIMOHANTBHAS XapaKTEPHCTUKA OPTaHMYECKUX BEIIECTB B PACTEHUSX: KOHCTUTYLHOH-
HBIE BEILIECTBA, 3allaCHBIC, METAOOIHUTHI.

XapaktepucTuka OOMEHHBIX MPOLECCOB B OpraHax pPacTeHHi: OOMEHHBIEC MPOIECCHl B JH-
CTBSIX, KOPHAX, (DOPMUPYIOLIUXCSI TPOAYKTUBHBIX OpraHax, mpopacTrallux cemeHax. MH-
Terpanus 0OMEHHBIX POIIECCOB B IIEJIOCTHOM PACTEHUH.

TpaHCIOPT OpraHMYeCKUX BELIECTB B PACTEHUSX: CTPYKTYpa TPAHCHOPTHOM CHCTEMBI, Me-
XaHU3M TPAHCIIOpPTa, TpaHCHOpPTHAs ¢popMa OPraHMYECKUX BEIIECTB, PETYIALUS HaIlpaBiie-
HUS U CKOPOCTHU TPAHCIIOPTa OPraHUYECKUX BEIECTB.

Metoauka onpeaeseHns IPEeBPAICHHS BEIIECTB MPU MPOPACTAHUH CEMSTH

Metoanka oOHapYKEHHUSI THIPOIUTHIECKUX (PEPMEHTOB aMmIiIa3bl B POPACTAIONINX CeMe-
Hax

OO0mmas xapakTepucTUKa pocTa: (U3MOJIOrMYecKas CYIIHOCTb MOHSTHS, KPUTEPUU pPOCTa
KJIETKH, Opr'aHa 1 LIEJIOCTHOTO PacTeHUs

[luTorenes u pocT KIETOK: HOBOOOpa3oBaHUE KJIETOK, 00pa3oBaTelibHbIe TKAHH, (ha3bl pocTa
KJIETKU ¥ MX XapaKTEePUCTHUKA

OpraHoreHe3 U pocT OpraHoB: OpraHoreHes, ¢popmoodpasoBanue, MOp(}ho3bl, 0COOCHHOCTH
pocTa OpraHoB, BpeMeHHas (QyHKIUS pocTa.

OU3MONOTH POCTa MEJIOCTHOTO PACTCHUS: OCOOCHHOCTH POCTa IEIOCTHOTO pacTeHHs (OC-
HOBHBIE 3aKOHOMEPHOCTH POCTA, B3aMMOJICHCTBHE MEXKIy OpraHaMH PAacTeHHS B IPOIECcCe
pocTa), pUTMHKA POCTa, TOKOM.

PocToBble siBIEeHUS Yy pacTeHUI: KOPPEISLUU (TOHATHE POCTOBBIX KOPPENSIUi, BUABI KO-
peNAIMOHHBIX 3()(PEeKTOB, MEXaHU3MbI KOPPEISATUBHBIX CBs3EH), pereHeparuu (BUIbl pOCTO-
BBIX pereHepalyii, 3Tamnbl pereHepallMOHHBIX MPOILECCOB U MX XapaKTepUCTHKA), MOJp-
HOCTb (CYLITHOCTbH SIBIICHHSI, €ro NMpuunHbl). [IpakTruyeckoe UCroib30BaHuE SABJICHUN
PocToBble MBMKEHUS Y pACTCHWH: THIBI JABMKEHHH W HMX XapaKTEPUCTHKA, MEXaHH3MBI
newkeHui. [IpucrnocoOuTenbHOe 3HAUYCHHE POCTOBBIX IBM)KCHUH M WX HCIIOJIB30BAaHHE B
NPaKTHKE.

BryTpennue (hakTophl peryiasinun pocTta: (PUTOrOPMOHBI, 001Iass XapaKTepUCTHKA, KIacCH-
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dbuKamus, XxapakTepruCcTUKa HHAYIUPYEMBbIX 3P (HEeKTOB, OMOTOTHYECKOE 3HAUCHHE.

DKOJIOTHs pOCTa: 3aBUCHMOCTh POCTa OIT TEMIIEpaTyphl, CBETa, BOJAOOOECHEUYECHHOCTH,
YCIIOBUN MUHEPAIbHOI'O TUTAHMSL.

OO01mast xapaKTepUCTUKA Pa3BUTHS: MTOHITHE 00 OHTOTEHE3€, ATAIlbl PA3BUTHS U UX XapaKTe-
PHUCTHKA, IPU3HAKK OOILIMX BO3PACTHBIX U3MEHEHUH PAaCTEHUI B OHTOI€HE3E

OuU3MOoNIOTHs MPOPACTaHUSI CEMSIH: TOKOM CeMSIH, YCIOBUS HEOOXOAUMBIE /JIsl IPOPACTaAHUS
ceMsiH, HaOyXxaHue ceMsiH, OMOXMMHUYECKHUE IMPOLIECChl, MPOUCXOALINE B MPOPACTAIOLIUX
ceMeHax, 0COOEHHOCTH MPOPACTAHUSI CEMSH y OJHOAOIBHBIX U JIBYAOJbHBIX PACTCHUIA, MO-
Ka3aTeNu )KU3HECTIOCOOHOCTH CEMSH.

®u3noNIoTHs LBETEHUS: HMHIAYKIMS IBETEHMs, OpPraHOTEHE3 PENpPOAYKTUBHBIX OpPraHOB,
CTPOEHHE LIBETKA, OIBIJICHUE U OIIOIOTBOPEHUE

®wusmnonorus GOPMUPOBAHUS CEMSH, IJIOJOB U IPYTUX MPOAYKTHUBHBIX YaCTeH PAaCTCHHIA.
@opMHUpOBaHUE 3€PHOBKH 3JTaKOBBIX KYJIbTYP (OTTOK acCHUMHIIATOB B (hOPMHPYIOUIYIOCS
3epHOBKY, IIPEBpAICHHE BELIECTB B cO3peBarolieii 3epHoBke). DopMupoBaHue ceMsH Mac-
JUYHBIX KyJIbTYp (IIpeBpalleHre BEelEeCTB Npu co3peBanun). opmMupoBaHue COUHBIX IJI10-
JoB (IpeBpalleHe BELIECTB, CIIOCOOBl ycKopeHusi co3peBanus). DopmupoBaHue KiiyOHe-
IUIOZIOB U KOPHETLIOIOB (POCT, CHHTE3 3aMIaCHBIX MUTATEIbHBIX BEIIECTB).

['eHeTnyeCcKUil KOHTPOJIb Pa3BUTHUS: MOJIEKYJIIPHBIE MEXAHU3MbI pealu3allii HACIEICTBEH-
HOW MH(OpMaIUK, Kacaromencs: pa3BuTus; tuddepeHaabHas akTUBAIHS PETyIHPYEeMbIX
T'CHOB, TIOHATHE O TEHETUYECKOU mporpaMme pa3BUTHsA. Poiib (PUTOrOPMOHOB B YIIpaBICHUN
Pa3BUTHEM.

DKOJIOTUYECKUN KOHTPOJIb PA3BUTHS: MHIYKTUBHBIA XapakTep IEHUCTBHS 3KOJIOTMYECKHX
(dakTOpoB Ha pa3BUTHE, (POTONEPUOAUYECKHIA KOHTPOJIb Pa3BUTHUS, TEMIEPAaTypHbIH KOH-
TPOJIb Pa3BUTHSL, 3HAUEHUE IKOJIOTUYECKOTO KOHTPOJIS Pa3BUTHSIL.

["'opMoHaNbHBINA KOHTPOJIb PA3BUTHS: TTOHATHE O (PUTOTOPMOHAXH BBI3bIBAEMbIX MU d(hPek-
Tax pa3BUTHs, MOHITHE O TOPMOHAJIBHBIX KOMIUIEKCAX, OCHOBHBIE ITOJIOKEHHSI TOPMOHAIIb-
HOHM TEOpUU Pa3BUTHSL.

Teopust IMKIMYECKOTO CTapEHUs U OMOJIOXKEHHUSI pacCTEHUI B OHTOI€HE3€: OCHOBHBIE MOJI0-
JKEHUSI TEOPUH, MOHATUE O COOCTBEHHOM BO3pPacTe€ OPraHOB PACTEHMM, MPAKTHUECKOE HC-
M0JIb30BAHNE TEOPUH B IPAKTUKE PACTEHHUEBOCTBA.

VYrnpaBneHue reHepaTUBHBIM pa3BUTUEM M CTApEHUEM PACTEHUW: MPHUEMbl YIPABICHUS.
CHHTETHYECKHE PETYNIATOPBI POCTa U UX HCIOJIb30BAaHUE B YIPABIECHUU POCTOM (CHHTETH-
YeCKHEe ayKCUHBI, peTapAaHThl, STUICHIIPOAYLIEHTHI, 1e(OIUaHThI, IECUKAHTHI).

Metoauka onpeaenaeHns NepUOIUIHOCTH pOTa OOETOB Y IPEBECHBIX paCTEHUI

Meroarka onpeieseHus ToKa3aTeyield Ha0yXaHusi KOJIJIOMIHBIX CHCTEM CeMsTH

Metoauka onpeaeneHus: aBTOIUTHUECKON aKTUBHOCTH B TPOPACTAIOIIUX CEMEHAaX

Y CTOMYMBOCTH PACTEHHI K OTPUIIATEIBbHBIM TEMIIEPATYPAM.

YCTONYMBOCTh pAaCTEHWH K HHU3KHM IOJIOKUTEIBHBIM TEMIIEpaTypaM. XOJI0J0yCTONYH-
BOCTb.

VY CTONYMBOCTD pacTeHUH K KOMIUIEKCY HEOIaronpHusTHBIX (PaKTOPOB 3UMBI.

Y cTOMUNMBOCT PACTEHHUH K BBICOKMM TeMIiepaTypam. JKapocTONKOCTb.

Y cTOMUMBOCTh pACTEHHUH K 3acyXe. 3aCyX0yCTONYMBOCTb.

Y CTONYMBOCTH PaCTEHHUM K 3aCOJICHHIO TIOUBHI (COJICYCTOMYUBOCTB)

Y CTOMYMBOCTH PACTEHHI K HEJIOCTATKY KUCIOPO/Ia B MOYBE.

[Tpucnoco6aeHne pacTeHHi K KUCIIOTHOCTH TTOYBHI.

YcToiunBOCTh K MH(MEKIIMOHHBIM OOJIe3HSIM. XapaKTepuCTHKa BO3OyauTenel Oose3Hein
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pacTeHuil.

MexaHu3Mbl yCTOWYMBOCTH K (PUTOMATOTEHHBIM OpPraHU3MaM.

Y CTONYMBOCTh PACTEHUN K aHTPOIIOICHHBIM 3arpsA3HUTEISAM OKpysKarouiei cpensl. Mcerou-
HUKJ M BHJIBI 3arPsS3HEHUS] OKpYXKaroled cpeabl. BrnusHue 3arpsisHuTEneld Ha (QyHKIMO-
HaJIbHOE COCTOSIHUE PACTEHUM.

HakoruieHne 3arpsi3sHUTENIEH B OpraHax PacTeHUi. 3arpsA3HeHHE C.-X. IPOLYKIMH TKEIBIMU
MeTaJlJIaMH, IECTULUAAMH, HUTPAaTaMH, paAUOHYKIHIaMHU; KOHTPOJIb Ka4eCTBA MPOAYKLIUH.
MexaHn3MBl yCTOMYNBOCTH K 3arPSA3HUTENSAM U IIyTH UX IOBBIIICHHUS

Metoauka onpezneneHus ;kapoCTOMKOCTH PACTUTEIbHBIX TKaHEH

Meroauka onpeneneHus 3alUTHOrO JIEUCTBUS CaxapoB Ha IIPOTOIUIa3My IIpU BO3JAEHCTBUU
OTPULIATEIIBHBIX TEMIIEPATyp

®opmMupoBaHuE KauecTBa MPOIYKIMH 3€PHOBBIX 3JAKOBBIX KYJIbTYp: HAaKOIUIEHHE OEJIKOB,
YIJIEBOJIOB, JIMIIMJIOB BUTAMUHOB. BiusHHE BHEIIHMX YCIOBUM Ha COCTaB 3€pHA BIUSHHUE
YCIIOBUI MUHEPAIBHOIO MUTAaHKS HA KAUECTBO MPOIYKIUH.

dopMHpOoBaHUE KauecTBa MPOAYKIIUH 36pHOOOOOBBIX KYJIbTYD.

®opmMupoBaHuE Ka4eCTBA MPOLYKIIMM MACIUYHBIX KYJIbTYP

®opmupoBaHue KayecTBa MPOLYKIIMU KOPMOBBIX KYJIBTYD

DopMHUpPOBaHKE KOPHEILJIOI0B, HAKOIIJIEHUE YITIEBOIOB, a30TUCTHIX BEIIECTB, BATAMUHOB.
®opmupoBaHue KadecTBa KapTodes: HaKOIJIEHUE KpaxMana U JpYTUxX YIJIeBOJOB, a30TH-
CTBIX BEIECTB, JUHAMUKA IPYTUX COCIUHEHUMN.

PopMHUpOBaHKE Ka4eCTBA MPOAYKIIMH TUIOJOBO-SITOAHBIX KYJIbTYP

5.2. Tembl nMCbMEHHBIX padoT

[Tpeamer, 3a1aun U MecTo (PU3HOJIOTUN U OMOXUMHM PACTEHHH B CHCTEME OMOJIOrMYECKHX
3HAaHUHM Cpey €CTeCTBEHHO-HAYUHBIX W arpOHOMHUYECKUX AUCHUILIUH. MeTosbl (pU3n0iI0-
ruM pacteHuil. ®u3nonorus pacTeHuii — TeopeTudeckas OCHOBAa arpOHOMHUH M OMOTEXHOJIO-
run. CoBpeMeHHbIe TPOOIEMbl (PU3UOIOTUN paCTEHUIN

BemiecTBa BTOpUYHOTO MPOUCXOXKIEHUS (OPraHUYEeCKUE KUCIOTHI, d3(UpPHbIE Macia, Teprie-
HOM/IbI, TJIMKO3U/IbI, (DEHOJIbHBIE BEIIECTBA, AJIKAJIOH 1bl, BATAMUHBI)

DKOJIOTUYECKHE aCHEeKThl BOJ0OOECIIEUEeHHOCTH U BOAHBIN OanaHc pacTeHHil B arpoguro-
LIEHO3aX

DKOJIOTUYECKHE ACTIEKThI (POTOCUHTE3A.
DOTOCHHTETUYECKASI IEATEILHOCTD TTOCEBA M yPOIKaid

buomnorus n sxonorus JbIXaHUA

IKOJIOTHIECKHUE ACIIEKTHI MHHCPAJIBHOI'O MMTAaHUA C.-X. paCTeHI/II)’I

B3anmocBs3b 0OMEHHBIX mponecCoOB U TPAHCIIOPT OPraHUYICCKUX BCHICCTB B PACTCHUAX
duznoaorus pocTa

Y cTOMYNBOCTh pacTeHHH K HEOIArONpUATHBIM [TOUYBEHHBIM (PaKkTOpaMm.
VY CcTONUMBOCTD pacTeHHH K (PUTONMATOT€HHBIM OMOTHUYECKUM (pakTopam.
Y CTONYMBOCTh PACTEHUM K aHTPOIIOT€HHBIM 3arpsA3HUTENSAM OKPYXKAIOLIEH CPEIbl

Kpurepun oneHku KoMmeTeHUM.
[TpomexyTouHasi aTTecTalus CTYACHTOB N0 AUcCHUILTUHE «Du3nonorus u OMoXuMus pac-

TEHUI» MPOBOAUTCA B COOTBETCTBUM C YCTaBOM YHHBepcurtera, [lonokeHueM o TeKylleM KOH-
TpOJI€ YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluM CTYAEHTOB 1o mporpammam BO. IIpomexy-



TOYHAsI aTTECTAHS MO JUCHHUILTHHE «DU3HONOTHS U OMOXMMHS PACTCHHID MPOBOAUTCS B COOT-
BETCTBUU C pabOYKUM y4eOHBIM IJIAHOM BO 2 CEMECTpe 1o O4HOM Gopme u Ha | Kypce 1o 3a04HOM
dbopMme B Buje SK3aMeHa.

OOyuaromuecss JOMYCKAaeTcs K 2K3aMeHy MO JUCIUIUIMHE B CIy4yae BBIIOJHEHUS UM
y4eOHOro IJ1aHa Mo JUCLUILTUHE: BHIMOTHEHUS BCEX 3aJJaHU U MEPOIIPUSATHI, PEAyCMOTPEHHBIX
paboueii mporpaMMoN TUCIUILUIUHBI.

Oyenusanue cmyoeHma Ha IK3amMeHe

OrneHka 3HaHMM CTy/IEHTa HA HK3aMEHEe HOCUT KOMIUIEKCHBIN XapakTep, sBisiercs Oaib-

HOM U ompezensercs ero:
- OTBETOM Ha dK3aMEHE;

- pe3yJbTaTaMmu MPOMEXYTOUYHOH aTTeCTaliH.
- TPOXOXKJIEHUEM UTOTOBOTO TeCTa

3HaHI/I$I, YMCHHA, HABBIKK CTYJACHTA HA 3K3aMCHE OLICHUBAIOTCA OLUCHKAMU: KOMIUHHOY, <XOPOULOY,
«y()oeﬂemgopumeﬂbuo», «Heyc)oeﬂemeopumeﬂbuo».

OueHnBa}me CTYACHTA HA JK3aMCHE

Ormenka TpeboBaHUs K 3HAHUSAM

OO6yuatommuiicst CBOOOIHO CIpaBISETCS C pelICHHEM MPaKTUYECKUX 3ajad, Npu-
YeM He 3aTPYAHSETCS C PELICHHWEM IMPH BUIOW3MEHEHUH 3aJaHui, MPaBHIBLHO 000C-
«OTIIMYHO» HOBBIBACT NPHUHITOE PELIeHUe, INTyOOKO M MPOYHO YCBOMJI MPOrPaMMHBIN MaTepHal,
MCUEPIIBIBAIOLIE, I0CIEJOBATENIbHO, YeTKO M JIOTMYECKH CTPOHHO €ro M3jaraer Ha
PK3aMeHe, YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM.

OOyuaromuiicst cripaBisieTcsl ¢ pelICHHEM NMPAaKTUYECKUX 3aJlad, OJTHAKO BHJOW3-
MEHEHHUE 33JaHuil MOTYT BBI3BaTh HEKOTOPOE 3aTPyJHEHHUE, IPAaBUIILHO 0OOCHOBBIBA-

(XOpoto» eT MPUHATOE PEelIeHHe, TBEPAO 3HAET MaTepuall, TPaMOTHO U MO CYIIECTBY H3Jaraer
ero, He JI0IMycKasl CYIIeCTBEHHBIX HETOUHOCTEHN B OTBETE Ha BOMPOCHI.
OOyuatomuiicst ¢ TpyJOM CIpaBIIS€TCS ¢ PelIeHHEeM NPaKTHUECKUX 3a/ad, Teope-
«YAOBJICTBOPH  ryryeckuii MaTepua IpM 5TOM MOKET FPAMOTHO M3II0KMTh, HE JIOITYCKAs CyIIECTBEH-
TEABHO» HBIX HETOYHOCTEW B OTBETE Ha BOPOCHI.
«HEYJIOBJIETBOPU- OOyuatomuiicst He 3HAaeT, KaK peliaTh MPaKTHYCCKHE 3a/a4u, HECMOTPSI Ha HEKO-
TEJILHOY TOpOE 3HAHKE TEOPETUYECKOr0 MaTepHaa.

Kpurepun oueHku BolnoJIHeHUd 3a1aHuii B popme pedepara

Ouenka Kpurepuu
«OTJIMIHO» Ecnu BeImonHeHbI Bce TpeOOBaHUS K HAMMCAHUIO U 3amuTe pedeparta: o003Ha-
yeHa mpobiieMa U 000CHOBaHa €€ aKTyaJbHOCTb, CAEJIaH KPAaTKUIl aHaINU3 pa3-
JUYHBIX TOYEK 3pPEHHsI HA pacCMaTPUBAEMYIO MPOOIEMYy M JIOTUYHO H3JI0XKEHA
coOCTBeHHAs MO3UIHs, CHOPMYITHUPOBAHBI BBIBOJIBI, TEMA PACKPHITA TTOJIHOCTHIO,
BbIIEp)KaH 00BEM, cOOMOIeHbl TpeOOBaHUS K BHEIIHEMY O(OPMIIECHUIO, TaHbI
MPaBWJIbHBIE OTBETHI HA JOMOJHUTEIbHBIE BOITPOCHI.
«XOopouio» OcHoBHbIe TpeOOBaHUS K pedepaTy U €ro 3allUTe BBIIOJIHEHbI, HO TIPU 3TOM JI0-
MyIIEHbI HEAOYETHI. B 4aCTHOCTH, UMEIOTCA HETOUHOCTH B U3JIOKEHUH MaTEPU-
aja; OTCYTCTBYET JIOTHYECKAsI IIOCIIEI0BATENBHOCTD B CYK/ICHUSX; HE BBIIEPKaH
00bEM pedepaTa; UMEIOTCS YITYIICHUS B 0OPMIICHUH;, Ha TIOTIOJHUTEIBHBIE BO-
MIPOCHI MPH 3aILUTE TaHbI HEMOJHbBIE OTBETHI.

«yIOBJIETBOPUT | MIMel0oTCs CYIIECTBEHHBIE OTCTYIUICHHSI OT TpeOoBaHHWH K pedepupoBanuio. B

eIILHOY YaCTHOCTH: T€Ma OCBEIlleHa JIMIIb YaCTHYHO; JOMYLIEHbl (haKTUYECKUE OLTHOKU
B cojiepxkaHuu pedepaTa WM MPU OTBETE HA JOMOJIHUTEIBHBIE BOMPOCHI; BO
BpeMsl 3alIMTHl OTCYTCTBYET BBhIBOA. Tema pedepaTa He pacKpbiTa, HETOHUMAHHE




Kpurepun oieHKu KOHTPOJbHOM NMUCbMEHHOH padoThl

OrneHka

Kpurepuu

«OTJIIMYHO»

CopepxaHue OTBETa B 1IeJIOM COOTBETCTBYET TeMe 3a/laHus. B oTBeTe oTpameHbl
BCE NUIAKTUUECKHUE €AMHHUILLI, MPEeAyCMOTpEHHbIE 3aanuemM. [IpoaeMoHCcTpupo-
BaHO 3HaHUE (PAKTHMYECKOro MarepHualia, OTCYTCTBYIOT (DaKTUYECKUE OIIHUOKH.
[Ipo/IeMOHCTPUPOBAHO YBEPEHHOE BJIAJICHUE MOHATUHHO-TEPMHUHOJOTHYECKUM
anmnapaToM JUCIHUIUIMHBI (YMECTHOCTh ynoTpeOsieHus, ab0peBHaTypbl, TOJIKOBaA-
HUE U T.JI.), OTCYTCTBYIOT OIMMUOKHK B yroTpebaeHuu TepMuHOB. [lokazano ymenoe
MCIIOJIb30BaHUE KAaTErOpUi U TEPMUHOB TUCIUILUIMHBI B UX aCCOI[MATUBHOW B3au-
MOCBSI3H.

«XOpOoUIo»

HEJ0CTATOYHO MOJHOE, 10 MHEHUIO MPENoAaBaTelsi, PACKPBITHE TEMBI,
HECYIIECTBEHHBIC OIIMOKM B OIPEACIICHUM MOHATUM, KaTerOpuil M T.I., KapJu-
HaJIbHO HE MEHSIOUIUX CYTh U3JIOKECHUS;

MCITOJIb30BAHUE YCTAPEBIICH YICOHOU JTUTEPATYPHI U APYTHUX UCTOYHUKOB;
HECITOCOOHOCTh OCBETUTH TPOOJIEMATHKY YUSOHOU JUCIMILUIMHBI U JIP.

«YHAOBJICTBOPUT

CJIBHO»

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

HAJIMYHUEC JOCTATOYHOI'0 KOJIHMYCCTBA HCCYIICCTBCHHLIX WIIH OIIHOﬁ-ZIByx CyuIc-
CTBCHHBIX OIHI/I6OK B OIIpCACIICHNHA HOHATHHU U KaTeFOpI/Iﬁ u T.II.,

HECIIOCOOHOCTh OCBETUTH MPOOJEMATHKY YI€OHOM TUCIUIUIMHBI M JP.

«HEYHOOBJICTBOD

HUTCIBHO»

HEPACKPBITHIE TEMBI;
0OJIBIIIOE KOJIMYECTBO CYIECTBEHHBIX OIIHOOK;
OTCYTCTBUC YMCHI/Iﬁ 1 HAaBBIKOB, 0003HAYEHHBIX BBIIIE B KAUECTBE KpUTCPUCB BbI-

CTABJICHUS MTOJIOKUTCIIbHBIX OLCHOK JP.

3.2. Ouenounvie cpeocmea 014 NPOGEOCHUA MEKYULE20 KOHMPOJIA 3HAHUIL RO OUCYUNTUHE
Kapma oyenounvix cpedcme mexkyujeco KOHmpo/ia 3HaHUil RO OUCYUNIUHE

Kon HammenoBanue pa3zienoB u TeM /BUA 3aHATHS/ Konrpo-
Tupye- Onenounoe
3aHs 4 !
MBbIE€ KOM- CPEICTBO
THS
NEHESHINH
Paszpnen 1. ®u3unosorusi 1 OMOXUMUSI PACTUTENbHON KJIETKH
Tema 1.1 Xumuueckuit cocTaB pacTUTEIHHON KIETKH. Omnpoc
1. Tema 1.2 OO6MeH BemiecTB B paCTUTENHEHOM KIIETKE. OIIK -1 KomnsrorepHoe
Tewma 1.3. CTpyKTypa 1 CBOWCTBA pacCTUTEIbHON KIETKH. TECTUPOBAHUE
Pasnes 2. Bonublii 00MeH
Tema 2.1 ®uznonorust BOLOOOMEHa KIIETKH.
Tewma 2.2 ®uU3MOAOTHS BOAOMOTIIONICHNS PACTEHHH. Omnpoc
2 Tewma 2.3 Tpancnmparus OIIK -1 KomnsrorepHoe
Tema 2.4 Dxonoruyeckue acleKkThl BOJO0OECICUCHHOCTH M BOJ- TECTUPOBAHHUE
HBIH OaslaHC pacTeHHUH
Pa3nen 3. ®oTocuHTE3
Tema 3.1 OOmiast xapakTepricTuka GOTOCHHTE3a U POTOCHHTETHYE-
CKOTO amnmapara.
Ompoc
Tema 3.2 DHepreTuuecKue acieKThl OTOCHHTE3A.
3 OIIK -1 KommnsrorepHoe
Tema 3.3 buoxumuueckue acreKkTbl (POTOCHHTE3A.
TECTUPOBaHUE
Tema 3.4 Dkonorndeckue acmeKThl POTOCHHTE3A
Tema 3.5 @orocuHTeTHYECKAS 1EATEIBHOCTD IIOCEBA U YPOXKaid
Pasnen 4. Ibixanue
4 Tema 4.1 brosorus 1 KOJOTUS JBIXaHUS OIK -1 Ompoc
Tema 4.2 DHEepreTHUeCKUe aCHEKThI TbIXaHUS. KommprorepHoe




Tema 4.3 buoxumuueckue acreKThl JbIXaHus TECTUPOBAHUE
Pa3nes 5. MuHepaibHOe NUTAHHE PACTEHMIA
Tema 5.1 bronorudeckue acreKTsl MUHEPAITLHOTO TTHTAHUS. Ompoc
Tema 5.2 MexaHNU3MBI ITpoIIecca MUHEPAITBHOTO MTATAHUS P
5 OIIK -1 KommprorepHoe
Tema 5.3 Dxojormueckue acmekTbl MUHEPAIbHOTO MHUTAaHUA C.-X.
pacTeHuii TECTHPOBaHHE
Pa3znen 6. O0MeH 1 TPAHCHOPT OPraHUYECKUX BelIeCTB
Tema 6.1 O6MeH aMHHOKHCIIOT 1 OEIIKOB.
Tema 6.2 OOMeH yTiaeBOAOB. Omnpoc
6 Tema 6.3 OOMeH AUMUAOB OIIK -1 | KomnbroTepHoe
TeMm 6.4 B3anMOCBsI3b OOMEHHBIX IPOIIECCOB U TPAHCIIOPT OpPTaHH- TECTHPOBAHHUE
YECKHX BELIECTB B PACTEHHUAX
Paszpen 7. Pocr u pa3Burne
Tema 7.1 ®usnonorus pocra Omnpoc
7 Tewma 7.2 ®u3noaA0THUs pa3BUTHS PACTCHUH. OIIK -1 | KommnbroTepHoe
Tema 7.3. PerynsiTopHble MEXaHU3MBI PAa3BUTHS. TECTUPOBAHUE
Paznea 8. IIpucnocod/iseMoCcTh U YCTOMYMBOCTH
Tema 8.1 YcToH4MBOCTh pacTeHUH K HEONIAaroNpUSATHBIM TeMIIepa-
Typam.
Tema 8.2 YCTOWYHBOCTh pacTeHHid K HEOIArONPHUSITHHIM ITOYBEH- Onpoc
8 HbIM (baKTOpaM'u . OIIK -1 | KowmmerotepHoe
Tema 8.3 YcTOWYMBOCTh pacTeHUi K (PUTONATOTEHHBIM OHOTHYE-
TECTHPOBaHHE
CcKUM (haKTOopam.
Tema 8.4 YCTOMYMBOCTh PACTEHHUI K AHTPONOTEHHBIM 3arps3HUTE-
JIIM OKPY’KarolIe cpeapbl
Pa3nen 9 . @opMupoBaHue KauecTBA YPOKas
Tema 9. ®uzuonorust U oroxuMus HOPMUPOBAHUS KAYeCTBA YPO- Ompoc
9 JKas C/X KYJIBTYD. OIIK -1 KomnsrorepHoe
TECTHPOBAHHE

[IpuMepHBI€ TECTOBBIE 3aJaHUs Ul IPOMEXYTOYHOM aTTECTAlNH

" TCKYHICTO KOHTPOJIA 3HaHUM 06yqa}oumxc;1

Pazgen 1. ®U3UOJIOT WS U BUOXUMUSA PACTUTEJIBHOM KJIETKA

Tema 1.1 XuMHUUECKHI COCTAB PACTUTEILHON KIIETKH

1. Ipow3BonHBIE TIUIEPHHA, ABE CIHPTOBBIE TPYIIHPOBKH KOTOPOTO CBSA3aHBI CIOXHO-3(HPHON CBS3BI0 C OCTAaTKaMH
XKHUPHBIX KHCIIOT, Ml TPEThSI- C OCTATKOM (HOCHOPHOMN KHCIOTHI:

®Docdate

(dhochoraumepaTs

. tochonumusl

(dhochorarokoHATH

2. [Monucaxapu, COCTOSANINI M3 HECKOIBKUX THICSY OCTATKOB MOJIEKYJT BJ]-TIIIOKO3BI:
WHYJIUH

U LEJUII0JI03a
Kpaxmai
IIPOTONEKTUH

3. K xeTorexco3zaM OTHOCST MOHOCaXapuabL:

pubyiosa

TJH0KO3a

. dbpykTo3a



KCHJ103a
MaHHO3a

4. Oco0eHHOCTH CTIMPATTI3AINH TOTHIIENTHIHON EMOYKH XapaKTepH3YIOT CTPYKTYpy Oerka:
HEePBUYHYIO

. BTOPUYHYIO

TPETUYHYIO

YEeTBEPTHYHYIO

5. BongopactBopumsie Genku:
TJIO0YIUHBI

. ANBOYMUHBI
MPOTEHHBI

MPOJaMHUHBI
Tema 1.2. OOMEH BEIMIECTB PACTUTEILHON KIETKU

6. COBOKYITHOCTb BCEX OMOXMMHUYECKHUX PEaKLUil B KIIETKE:
ACCUMMJISILIUS
JIICCUMUITSLHS

° 0OMEH BEIIECTB
. MeTaboJIM3M

7. Peaxiuu tTuna ABC—ACB karanu3upyroT pepMeHTHI Kilacca:
TpaHCcepasbl
OKCHIOPEIyKTa3bl

®  u30Mepassl
THAPOJIa3hI

8. COBOKYITHOCTh OMOXUMUYECKUX PEAKIIUH, CBSI3aHHBIX C OHOCHHTE30M CJIOKHBIX BELIECTB KJISTKU U3 O0Jiee MPOCThIX:
. ACCUMMJISLIHS

JINCCUMUIISALINS

0OMEH BEILECTB

° aHaboJIM3M

9. ®epMeHTHI, MOJIEKYIbI KOTOPBIX COCTOST U3 OHOM MIM HECKOJIBKUX OETKOBBIX INIOOYII:

U OJIHOKOMIIOHEHTHbIE
AKTHUBATOPBL

JIBYXKOMITOHEHTHBIE
KO(epMEeHTHI

10. TTo cBoei xuMudeckoi mpupoae GepMeHTHI:
YTJIEBOIbI
[ Oenku
R1070805910301
HYKJIEOTHIbI
Tema 1.3. CTpyKTypa U CBOMCTBA PACTUTEILHON KICTKU

11. B cocraB ki1eTOYHOH 000JIOYKH BXOJIAT, TIIABHBIM 00pa3oM:

. LEJUII0I03a
OeaKu

L4 TEMULICIIIFOJI03bI
JIMIIA IbI

12. Jlprxanue, T. €. OKHCJICHUE OPraHUYeCKHX BEIIECTB U TpaHchopMupoBaHue X SHepTUU B dHEprui0 AT® - QyHKIms:
aapa
. MUTOXOHJIPUI



XJIOPOIUIaCTOB
SHIONJIA3MAaTHYECKOHN CETH

13. MembOpana, orpaHHYMBAIONIAS BAKYOJb OT MPOTOILIA3MBIL:
CHMIUIACT
HPOTOIIACT

o TOHOILIACT
aroIjaacT

14. BI/IOSHGKT‘pI/I‘ICCKI/Iﬁ MOTCHIHAJI KJIETKU Ha pasapaKCHUC pearupyer:
ucye3act

o CHHMIKACTCA
YBCJIUYUBACTCA

MCHJACTCA Ha l'[pOTPIBOHOJ'IO)KHLIfI 3HaK

15. Tlopneprxanue GOPMbI KIETKH H MEKKIETOYHBIA TPAHCIIOPT BO/IbI U MUHEPAIBHBIX BEIIECTB - (DYHKITHSL:
sapa

XJIOPOILIACTOB

SHIOIIA3MATHIECKON CETH

° KJIETOYHOM 000JI0YKH

Pasnen 2. BOJJHbIM1 OBMEH
Tema 2.1. usnoaorus BogooOMeHa KIETKU

16. Menbl11e Bcero BOJIbI COEPKUTCS B:
IPOTOIIIa3Me

. KJICTOYHOH 000J104Ke
BaKyoJIe

17. CI/IJ'Ia, onpeaeiigeMas Kak pasHOCTb MEKAY OCMOTUYCCKUM U TYPrOpHbIM JIdBJICHUCM:
KOPHCBOC 1aBJICHUC

JaBJICHUC Ha6yX3HI/I$[

o cocymias cujia

18. boublie BCero BOJbl COAEPIKUTCS B:
MIPOTOTIIIa3MeE

KJICTOYHOU 000JI0UKe

° BaKyoJe

19. PactBOp ¢ P = 5aT™M 1m0 OTHOIIEHUIO K HAXOAIICHCS B HEM KieTke ¢ Pxi = 3 at™m siBnsieTcs:
. TUNIEPTOHUYECKUM

TUTIOTOHHYECKUM

M30TOHUYECKUM

20. uddy3us MOJIEKYT BOIBI Yepe3 MOTYIMPOHUIIAEMYIO MEPENOHKY, OTICISIONIYI0 PACTBOP OT BOJIBL:
IIa3MOJIN3
° 0CMOC
Typrop
Tema 2.2. ®HU3H0JIOIHS BOJOIIOLIIOIICHUS PACTEHUI

21. Bojaa, 3anmonHsomas KpymHble MyCTOThI B IOYBE:

o TpaBUTAallUOHHAA
KanuJijigpHas

IIEHOYHAS
HUTPOCKOTIHYECKAS



XUMHYCCKHU CBsA3aHHAasA

22. JlanpHUM TpaHCIIOPT BOABI IO COCYZaM KCHIIEMbI OCYLIECTBIISIETCSA C IOMOIIIBIO:
OCMOTHYECKOTO MEXaHN3Ma

o KOPHEBOI'O JaBJICHUS
TUAPOCTATUYCCKOTO JaBJICHHUSA IIOYBEHHOTO pacTBOpa

23. HerocTymHBIMY TSl PACTCHHUIA ABJISFOTCS (POPMBI TIOYBCHHOU BOJIBI:
rpaBUTaLMOHHAs

KanuusipHas

MIEHOYHAs

o TUTPOCKOIINYIECKAsA
o XUMHUYCCKH CBA3aHHAA

24. BoITekaHue KCUIEMHOTO COKa U3 MOBPEXIEHHBIX COCYIOB CTEOIS:
ryTTanus
KOPHEBOE JaBIICHHC

[ «Iu1a4» pacTeHuin
TpaHCIHpALUs

25. Bo;[a MOTJIOMACTCA KIICTKAMU KOPHS B TOM CJIy4ae, €CJIN COCYIas CHjia KIICTOK!:
MCHBIIC OCMOTHYCCKOT'O JABJICHUA IIOUBCHHOI'O pacTBOpa

o 0O0JIBIIIE OCMOTHYECKOTO JaBJICHUA MOYBEHHOI'O pacTBOpa
paBHA OCMOTHYCCKOMY JABJICHUIO ITIOUBCHHOI'O pacTBOpa

Tema 2.3. Tpancouparus

26. DTan BEIXOJ]a BOASHBIX NTAPOB Yepe3 YCTbUYHYIO IIENb Ha MOBEPXHOCTH JINCTA:
HepBbIN

. BTOpOI

TpeTUii

YETBEPTHIIL

27. Hanbonsmme pa3Mephbl YCTBHqHOﬁ I B ONTUMAJIBHBIX YCJIOBUAX OTMEYAIOTCA:
HOYBHO
yTpoMm

. B IIOJIICHD
BEYEPOM

28. Tpancnuparus, Ipu KOTOPOil McIapeHue BOJIBI OCYIIECTBIIETCS KIETKaMU SIUIEPMHICA JINCTa B OKPY KaroIllee IpoCcTpaH-
CTBO:

YCTbUYHAS

. KYTHKYJISIpHast

OTHOCHTEJIbHAS

29. Koiu4ecTBO BOJIbI, HCHIAPSIEMOE C SAMHHIIBI IUIONIAN JINCTA B €IMHUILY BPEMEHH:
WHTEHCHBHOCTbH TPAHCIMPALIH

TpaHCTIUPALIMOHHBIN K03 durmeHT

. MPOJYKTUBHOCTh TPAHCTIUPALIMN

30. CyTo4HBIN X0 TpaHCIHPALMH B YCIOBUSAX 3aCyXH OINUCHIBACTCS:
KpUBOHM C MAKCUMYMOM B TOJII€Hb

° JIBYXBEPIIMHHOM KPUBOM CO CIIaJIOM B IOJIICHb
sorapu(pMUYECKOH KpUBOH

IpsIMOit



Tema 2.4. DKOJIOrHYECKHE ACIEKTHI BOJI000OESCIIEYUEHHOCTH M BOAHBIN OagaHc pacTEHUH

31. Iloka3aTesnb COOTHOLIEHMS MEKAY KOJIMYECTBOM IOTJIOIAEMON U UCTIAPSIEMOM pacTEHUEM BOABIL:
. BOJIHBIH OayaHC

BOJIOY/ICP’KMBAOIAs CIOCOOHOCTB

BOJIHBIN AehUITAT

32. lnutenbHOE 3aBsAAaHHe PACTEHHH MOXKET OBITh CIICICTBUEM:
° [IOYBEHHOH 3aCyXH

aTMoc(epHOU 3aCyXH

MEXaHUYECKOTO MOBPEIKIACHHUS KOPHEN

33. Bonmoyaep:kuBarolias CltocCOOHOCTh U3MEPSICTCST KOJIMYSCTBOM BOJIbI, TOTECPSHHON OOCTOM TP YBSITAHHH, U BBIPAKAETCS
B % OT:
00II1ero KOJIMYECTBa BOJLI B ITo0ere

. Macchl odera J10 yBsiIaHust
Macchl mobera B KOHIIE YBSIAHUSI

KOJIMYECTBA BOJbI B robere mocJje YBAAaHUA

34. BpeMeHHOE 3aBSIJaHHE MOXKET OBITh CIICICTBHEM:
IIOYBEHHOM 3aCyXu

° aTMoc(epHOH 3acyxu

° MEXaHUYECKOTO TOBPEXKACHUS KOPHEH

35. Boaublil 1e(pUIUT JHCTHEB U3MEPSIOT KOJIMIECTBOM BOJIbI, HEAOCTAOIICH IO MOJHOTO UX HACBIIICHUS, U BRIpaXaeTcs B %
OT:

HCXOQHOU MacChl TUCTHEB

OT MAcChl JIUCTHEB ITOCIIC UX HACKIIICHUS

. COJICpIKaHHUS BOJBI B JINCTHSAX MPH UX MOJHOM HACBIIIIEHUN
abCOIOTHO CYXOH MacChl IUCTHEB

Pazgen 3. POTOCHUHTE3
Tema 3.1. OOmmas xapakTepucTuka GOTOCHHTE3a U (POTOCHHTETHIECKOTO aliapaTra pacTeHUH

36. duznonormyeckasi poib GOTOCHHTE3a CBOJUTCS K TOMY, 4TO (DOTOCHHTE3 00ECIIeYHBaeT PACTCHUS:
BOJION

L4 OpraHNU4Y€CKUMHU BeUICCTBAMUA
MUHEPAITbHBIMHU BEIIECTBAMU

J SHepruen

37. VicxoaHble MPOAYKTHI B 0ATAHCOBOM YpaBHEHHH (DOTOCHHTE3A:
KHCIIOPOA

o YrJIEKUcCJI0Ta
TJIFOKO3a

. BOJA

38. DOTOCHHTETUUECKHE TUTMEHTHI JINCTA:
AHTOLIMAHBI

. XJIOPODUILITBI
(h1aBOHOITBI

o KapOTHHOUIBI

39. B cocraB *KUJIOK JHCTa BXOJAT CJICAYIOMINE TKAHU:
XJIOpECHXHMa



¢nosma

. KcuiaeMa
CKJIEpEHXUMA

40. ITpouecc poTocHHTE3a JIOKATN30BAH B CIIEAYIOMINX JIOKYCaxX JINCTA:
KJICTKH 3IHJIepMHUCca
. KJIETKU Me30duiia
COCY/IBI )KHJIOK JIHCTA
MEXKICTHHKA
Tema 3.2. DHepreTuueckue acrekTsl POTOCHHTE3a

41. Cnextp BuauMoro (6esoro) cBera BKIIOYAET B ce0st KBAHTHI CBETA C AJIMHOW BOJIHBI OT... JIO ... HAHOMETPOB.
4-7

40-70

. 400-700

4000-7000

42. Cunres monekyn AT® n3 AJI® u Heopranmyeckoro ¢ocdara 3a c4eT IHSPTUN CBETOBOTO U3IYUCHHUS:
. ¢dorodochopunupoBanue

(oToOKHCITICHUE

(doTopemyKITHs

¢dororpanchopmarys

43. AxuenTop 3JeKTPOHOB MPU UKINUYECKOM TPaHCIIOPTE 3J1eKTpOoHOB B DTL:
(beppoaoKcHH
. P700
uroxpom f
IIUTOXPOM 8
IJIaCTOIUAHUH

44. dortookucneHue XI0pohuiIa - sIBICHHE, IPU KOTOPOM, MO ACHCTBHEM SHEPIHH MOTJIOMEHHOTO0 KBaHTa CBETa, MOJIEKYJIa
xnopodma:

NPUHUMAET JJICKTPOH

. TepsieT AIEKTPOH

NPUHUMAET KHCIOPOJ

OTHAET KHCIOPOJ

45. Hanbosee BBICOKOPHEPT€THUHBIE KBAaHTHI CBETA:
nH(ppaKpacHsIe
3€JICHBIC
. (uoneroBsie
KEIThIC
Tewma 3.3. BuoxumMuyeckue acueKThl HOTOCHHTE3a

46. ®opmyna CH,OH-COOH:
. TJIMKOJIAT

TIMLAH

Manar
TIIMoKcanar

47.Y C,4 - pacTeHu#t akuenTamus yriekuciaoThl B UkIe X3Tua - Ciieka NpoOUCXOIUT B CIEAYIOIIUX JIOKYCax JIUCTA!
SIUIEPMUC
KJIETKH YCTBHII

. KJICTKH Me30(ruia
KJIETKHA OOKJIagKHu



48. Tepssrii aTam Cy - myTH GOTOCUHTE3A:
perenepanus Pnd®

BoccTa"oBneHue OI'K
kapOokcumupoBanue Pnd

o kap6okcmnposanue OII1

O
I
49. ®opmyna C - COOH cooTBETCTBYET Ha3BaHUE:
/
H
TITUKOJIAT
TITUIAH
Masnar
. TJIHOKcasatT

50. Tperwuii otanm C3- myTtH GOTOCHHTE3A!
(] perenepanus Pnd
BoccTanosneHue OI'K
kapOokcumupoBanne Pnd
kap6okcunupoBanue OII1

Tema 3.4. Dxomornyeckue acnekTsl (HOTOCUHTE3A

51. B cocraB ®AP BXoaAT cleayromue YYacTKH CIIEKTpa COTHEYHOH pajuayu:
yIbTpauOTIETOBLIN CBET
J 3€JICHBIN CBET

. nHppakpacHbIil cBET
CHUHUH CBET

(] JKEJITBIN CBET

52. YTIIeKUCI0THOE MUTaHWE PACTEHHH B IOCEBE MOXKHO YIYUIIHUTh ITyTEM:
OPHEHTALNH PAIKOB C BOCTOKA Ha 3amaj
BHECEHHS MUHEPAIBHBIX YA0OpEHUH

U BHECEHHS OPTaHUUECKUX yI00pEHHIT
CO3/1aHUsl ONTUMAJIBHON I'YCTOTBI PACTEHUH B TOCEBE

53. Cyrounslii xox ()OTOCHMHTE3a IPHU HEAOCTATOYHOW BOAOOOECIIEYEHHOCTH M OOJBIIOM HANPSHKEHHH METeo(aKTOpOB
OTIHCBIBACTCS:

IpsIMOM

KPUBOH C MAKCUMYMOM

U JIByXBEpPIIMHHON KPUBOUI

JorapuQMUIEecKOr KPUBOM

54. Tlpu HU3KOH TeMIepaType CKOPOCTh POTOCHHTE3a CHUKAETCS U3-32:

. CHIDKeHHS cKopocTu noctyruteHust CO2 uepes ycThua
CHWXEHHSI CKOPOCTH TpaHCIopTa 37eKTpoHOB B DTT]

° CHWKEHHS CKOPOCTH OMOXMMHUYECKUX peakiuii (POTOCHHTE3a
3aTpyAHEHUS MTOTJIOMEHHS CBETa XJIOPOPHUIIIOM

55. Honst ®AP B 001ieM oObeMe COTHEYHOM Pajiualliy COCTaBIISIET:
10%i4

20%

. 40%



50%
Tema 3.5. ®oTocHHTETHYECKAS IEITENLHOCTD IIOCEBA M YPOXKaAK

56. OpraHsbl pacTeHHi, COCTaBISIOIINE IPOAYKIUIO PACTCHUEBOICTBA:
KOpPHHU

JIMCTBS

ceMeHa

. KOpHE- U KITyOHEIUTOIBI

57. Tloxa3arenb, pacCUUTBIBAEMBIN KaK IMPOM3BEACHUE CpENHEH 3a BereTallMOHHBIN (MM Y4YeTHBIN) MEepuoj] BEIUYHHBI
JIMCTOBOH IJIOLIAU ITOCEBA HA YUCIIO JHEH BEreTallMOHHOTO (WM YYE€THOI0) MepHoaa:

o JIMCTOBAA IJIomanb Imocena
(IJOTOCI/IHTCTI/I‘-ICCKI/II‘;I IOTCHI Al I0CCBa

JIMCTOBOM MHAEKC IMOCEBa
YuCTas NPpOAYKTUBHOCTDH (I)OTOCI/IHTGBa

58. Xo3sHCTBeHHBIN ypoxkall - cyxas Onomacca:
opraHoB modera

KOpHeM

. MPOAYKTHUBHBIX OPTaHOB

BCEX OPraHOB PACTECHUA

59. OnruManeHas BeIMUMHA HHAEKca JcToBol noBepxHocTH (MJIIT) nmoceBa Oounblieit 4acTH KyJIbTyp COCTaBIISIET:
1-4

. 4-7

7-11

11-16

60. Ot AnvHEI BereTallMOHHOTO TIePUOa PACTCHHII 3aBUCHT:
HHJIEKC JINCTOBOW MOBEPXHOCTH

U (hoTOCHHTETHUECKHIA TOTEHIINAT TIOCEBA
qricTas MPOAYKTUBHOCTH (POTOCHHTE3a
JINCTOBAs IUIOIIAIb ITOCEBA.

Paznen 4. IBIXAHUE
Tema 4.1. brosiorust ¥ DKOJIOTUsl AbIXaHUS

61. OcHOBHBIE OMOXUMUYECKUE PEAKIIUU KIETOYHOTO JBIXaHUsI IOKAIU30BAHBI B!
LIMTOILIa3M€E
BaKyOJIH

. MUTOXOHPHSIX
XJIOPOILIACTAX

62. VicxoaHble MPOAYKTHI TbIXaHUS:
BOJA

. KHCIIOPOJT

YTJIEKUCIIOTa

IJII0KO03a

63. HO]IFOTOBI/ITGHBHBIG PCAKINHN KIIETOYHOT'O JbIXaHW JIOKAJIN30BaHbI B!

° LIATOIUIA3ME
sape
MHUTOXOHIPHSIX

BaKyOJIIX



64. B aHa»pOOHBIX YCIIOBUSIX JIBIXaHHE:
YCHUIINBAETCS

CHIXKaeTCs

HE U3MCHSCTCS

. IpeKpanaeTcs

65. HemocpencTBeHHBIM CyOCTPaTOM IBIXAHUS SIBISIOTCS:
Kpaxmai
° IJIF0KO3a
HKHUPBI
LIeJUTF0JI03a
Tema 4.2. DHepreTUYECKHUE aCIEKThI IBIXaHUS

66. KodepMeHT NMPUAMHOBBIX IETHIPOTEHA3:

DA/l (PMH)
° HAJT
KoQ

Fe-moppupun

67. Jlerunpuposanue cyOcTpara ¢ 00pa3oBaHHEM MaKpOIPTHUECKOH CBSA3M B €r0 MOJIEKYJIE - 3Tal cyocTpaTHOTO (ochOopHin-
pOBaHUs:

HIEPBBIN

. BTOpOH

TpeTuil

YETBEPTHIN

68. OTmIerieHre BOI0POa OT IbIXaTeNbHOTO CyOcTpara - haza OMOIOTHYECKOTO OKUCIICHUS:
. nepBast

BTOpAst

TpEThbsA

MOATOTOBUTEIbHAS

69. TepByio a3y GHOTOTHUECKOTO OKHMCIEHHS ABIXaTeIbHOTr0 CyOCTpaTa XapaKTepu3yeT cXeMa:
o RH;—R + [Hy]

R + %0, —» RO

[Ho] + %2 0,—H,0

70. leruapupoBanue cyocTparta B ykopoueHHoi DTL] ocymiecTBiser:
IIr a3

HAZI

° (O]

KoQ

Tema 4.3. BroxuMHYECKHE aCIEKTEI AbIXaHUS

71. banancosoe ypasaenue CgHy,0¢ — 2CHz - CHOH - COOH + 2 AT® - mporecc:
U MOJIOYHOKHCIIOTO OPO>KEHHS

okucnuTenbHas (asa nmeHro3odochaTHOrO NUKIA

(haza pereHepanny riroKo3bl MeHT030(pochaTHOro NUKIA

TJIMOKCAJIaTHBIH [IUKIT

72. Ilpu tpancnopte oo naps! anektponos no DTL] or HA/I no xucnopona odpasyercs:
1 monexyna ATD
2 Monexkynsl ATD

o 3 monekynsl ATO
1 monekyna anerun Ko A



73. KoHeuHbIe IPOAYKTHI TIMKOJIN3A:
. MIUPOBUHOTPaHAS KUCIOTa
aneTmwikodepmMenT A

TIIIOK03a

C02

74. Vcxonnsie mpoaykThl mukia Kpebcea:
MAPOBUHOTPAIHASA KUCIIOTA

. arneTuikopepMeHT A
IJII0KO03a
C0;,

75. banancosoe ypaBaenue CgHi,0¢ — 2CH3 - CO - COOH + 2HA/I [H,] +2AT® — mporecc:
TIIMKOJIN3

. OKHUCITUTEIbHOE IeKapOOKCHIMPOBAHUE MUPOBUHOTPATHOM KUCIOTHI

ki Kpebca

CIHPTOBOE OPOKEHHUE

Pasznen 5. MUHEPAJIBHOE IMTAHUE PACTEHUM
Tema 5.1. brosiornaeckue aclekThl MUHEPAJIBHOIO ITNTAHMS

76. Cepa mornomaeTcst paCTCHUSIMU B BUJIE:
S

o 802

S0,

H,S

77. SlBneHue, MpU KOTOPOM B IHTATEILHOM PacTBOPE OJUH HMOH «MEIIAeT» JAPYTOMY OKa3blBaTh TOKCHYECKOE JIeHCTBHE Ha
pacTteHue:
CHHEPIH3M

° aHTarOHU3M
MeTaboJIN3M
CHUMOHO03

78. 30/bHBIE SJIEMEHTHI:
K

H

C

o Fe

oS

79. MakposIeMeHTHI - METAJIJIOUIBI TIOTJIONIAIOTCS PACTEHISIMU B BHJIC:
° aHHUOHOB COJICH

KaTMOHOB coJIeit

OKCHJIOB

aTOMOB

80. KpI/ITCpI/IiIMI/I QJIEMCHTOB MUHEPAJIbHOT'O NMTAHUS SABJISAKOTCA:

BEJIMYMHA aTOMHOM MacChl 3JIEMEHTA

BCJIMYMHA 3apsijia MOHa

L4 HCOGXOHI/IMOCTL U HC3aMCHUMOCTD 2JICMCHTA IJIA paCTeHI/[ﬁ CTCIICHb r'uapaTaiui noHa

Tema 5.2. MexaHu3MBbI IPOLIECCa MUHEPATBLHOTO MATAHMUS




81. Iepssrit aTan nornouienus SMII kneTkoi:
oOMeHHas acopOIrsI HOHOB Ha TUIa3MalieMMe

. BXO/]] HOHOB B KJICTOYHYIO 000JI0YKY
TPAHCIOPT HOHOB Yepe3 IUIa3MOJIEMMY

82. TTaccuBHEBII TPaHCTIOPT HOHOB Yepe3 MeMOpaHy 00ecTieYuBacTCs:
. i dy3ueit HoHOB

TOKOM BOJBI yepe3 MeMOpaHbI

OenKaMu-TIepEeHOCYHKAMHA

TpaHCMEMOPaHHBIM 3JIEKTPOXUMHYECKUM MTOTECHIINAIOM

83. K ¢u3u0I0rn4ecku KUCIBIM COJIIM OTHOCSTCS:
NH4NO;

° NH,CI

K,S0,

KNO;

NaNO0;

Ca (NO3),

84. DneMeHThl MUHEPAJILHOTO MUTAHUS OTJIOLIAIOTCS KIETKOM:
° B BUJI€ HOHOB

B BUJIC HEIUCCOITMMPOBAHHBIX COJICH

BMECTE C IOTJIOIIaeMOM BOJIOM

HE3aBHCHUMO OT MOTJIOLICHHUS BOJIbI

COBMECTHO ¢ apyrumu OMII

HE3aBUCHUMO OT JIpyrux OMII

85. bimkHUI TpaHCTIOPT — ATO JABM)KEHHE BEIIECTB:
MEXTy OJTU3KO PaCIIOIOKEHHBIMH JIHCThIMHU

MEX/1y COCEHUMMU KJIETKaMH B IIpeJienax OJJHOM TKaHU
yepe3 MeMOpaHy B TipeieliaX OHON KICTKH

° B IIpeJieax OJHOTO OpraHa

Tema 5.3. DKOJIOIrHYECKHE ACIIEKThI MHUHEPAJIbHOI0 MUTAHUS CEIbCKOX03IMCTBEHHBIX PACTCHUI

86. 3akperieHue 3JIEMEHTOB MUHEPAIBLHOTO MTUTAHKS B MOYBE IyTEM MX aJCOPOIMHU ANIEKTPUUECKUMHU CHIIAMH Ha ITOBEPXHO-
CTH TIOYBEHHBIX KOJUIOMJIOB -IIOTJIOTUTEIbHAS CHOCOOHOCTh MOYBbI:

XUMHYECKast

¢usngeckas

. (U3NKO-XMHYECKas
OnoJIornuecKas

87. JlelicTByo11iee BEIECTBO MOUYEBHHBI:
(NH,),S04

. CO(NH,),

NH;NO;

CaHPO0,

Cay(P0y);

88. B cocTaB KOpHEBBIX BBIJICIICHUH PACTEHUI BXOAAT, ITaBHBIM 00pa3oM:

. OMOJIOTMYECKH aKTHBHEIE BELIECTBA
3aItacHble OENIKH

Kpaxmait
pPacTBOPUMEBIE caxapa M OPTaHNYECKUE KHCIOTHI



89. SIBneHue, B X0€ KOTOPOTO KOPHEBBIC BHIJICIICHUS OJHOTO BHJIa PACTCHUI MOJABIISIOT PA3BUTHE JPYTUX BUIOB PACTCHHUI:
PeyTHIIH3AIHS

° alIeI0naThs
cuMO103

MeTabonn3anus

90. CroxHBIE YIOOpCHHS:
MOUEBUHA

KaJIU| XJIOPUCTBIN

KaJIUi a30THOKHUCJIBLI

. ammooc

. HUTpO(OCKa

Pazaen 6. OGMEH U TPAHCIIOPT OPTAHUYECKHUX BEIHIECTB
Tema 6.1. OOMeH aMHUHOKHUCIIOT U OEIKOB

91. B HUCXOSIMYIO BETB OOMEHA OEIKOB U aMUHOKHUCIIOT BKITFOUAIOT MPOLIECCHI:
OMOCHHTE3 aMHHOKHCIIOT

. JIC3aMHHAPOBAHIE AMHUHOKHUCIIOT

. THIPOIN3 OCIIKOB

OMOCHHTE3 aMHIOB

OHOCHHTE3 OCIKOB

92. COBOKYITHOCTb BCEX OMOXUMUYECKUX PEAKIIUil, CBSI3aHHBIX C OMOCHHTE30M:
00MEH BEIICCTB

MeTaboIHu3M

TIACCUMMITSILUST

o ACCUMMJIAIUA

93. dopmysna - CONH, - (CH,),- CHNH, - COOH:
acraparuHoBas KMCJIOTa

I‘HyTaMI/IHOBaH KHcCJIoTa

acraparuH

o [JIyTaMUH
a -KEeTOIlyTapoBas KUCIIOTa

94. Tlponecc ruAPOIUTHIECKOTO paclIeIUICHNs OSJIKOB KaTaM3UPYeT (PepMEHT:
TIIyTaMaT/IeTuIporeHasa

IJIyTaMUHCHUHTETA3a

. npoTeasa

TpaHCaMHHA3a

TpaHcaMua3a

95. Peakuuto aMHIMPOBAHNS AUKAPOOHOBBIX KHCIIOT KaTaIH3UPYyeT (PepMEHT:
IIIyTaMaTIeTUIporeHasa

. TIyTAMUHCHHTETA3a
mpoTeasa
TpaHCaMHHA32a
TpaHCaMua3a
Tewma 6.2. OOMEH YIIIeBOIOB
0]
I
96. ®opmyna - CH,OH—C—CH,0 P:
¢dbpykrozodocdar

(dhochornuepunHOBBIN alTbIeTH]T



rioko3odocdar
. (hocdoarokcraneTon

97. KoHeuHblll IPOAYKT MIPEBPALEHHH, KATaTU3UPYEMBIN aIba07a30M:
. ¢dpyxrozoaudocdar

ManbTo3a

rimoko3odocdar

TIIIOK032

98. KoHeuHslit IPOAYKT NpeBpallieHUi, KaTaIu3UpyeMbIX aMUNa3oil:

bpykrozoaudocdar
. MaJbT03a
rIoKo3odocdar
TJIFOK032

99. MlcXoaHBIM POAYKTOM MpEBpaIlIeHHH, KaTaTU3UPYEMbIX (ochopuiazou:
MaJbTo3a

rimoko3odocdar

. Kpaxmali

AJ1® - rmoko3a

100. JanpHuii TpaHCHOPT CaxapoB OCYLIECTBIISIETCS B OCHOBHOM I10:
Tpaxesm

Tpaxeuaam

KCHJIEME

. ¢doame
Tema 6.3. OOMEH TUNKMIOB

101. ®opmyne  CO — COOH  cooTBeTCTByeT Ha3BaHHE:

1
CHs3
e  nmpyBar
CYKILIMHAT
¢bymapar
Majnar
oKcaanerTar

102. KoHeunbie POAYKTHI OKHUCIUTEILHOTO PACIA/Ia HUPHBIX KHCIIOT:
U aretun KoA

rimanepodocdar

tdocdarumnas kucaora

A30THUCTBIE OCHOBAHHUSI

103. KoHedHBIE IPOILYKTHI THAPOIH3A KHUPOB:
arretir KoA

rmnepodocdar

¢docdarunnas kucmora

. JKUPHBIE KUCIIOTHI
. TIUIEPUH

CHOH — COOH
104. dopmyne | COOTBETCTBYET HA3BAHUE:
CH2 - COOH

MUpYBaT
CYKLIUHAT
dbymapar



o Mmajar
OoKcajlagcrar

105. I'maponms )KUPOB OCYIIECTBIACT PEPMEHT:
MaJbTasa
ammiasa

. numnasa
nporeasa

Tema 6.4. B3anMoCBSI3b 0OMEHHBIX OPpOoHCCCOB U TPAHCIIOPT OPraHUYCCKHUX BCIICCTB

106. AccuMUIIATHL B MOJIOABIX (PacTyILUX) JIUCTHSIX:
TPAHCHIOPTUPYIOTCS B IPYTHUe€ OPTraHbl

UCTIONB3YIOTCS Ha JABIXaHUE

HCTIONB3YIOTCS Ha CHHTE3 KOHCTUTYIIMOHHBIX BELIECTB

o 3aracarTCsa B JIUCTBAX

107. IIpomyKThl IpeBpaICHNH 3aMacHBIX OEIKOB HAKAIUITMBAEMBIX B CEMEHAX IIPH UX MPOPACTaHUH:
KHPBI
®  aMHHOKHCIIOTHI

o MajlbTO3a
OEJIII0JI03a

108. IIpoxyKTsl IpEBpALEHU KUPOB B CEMEHAX NIPU UX MPOPACTAHUHU:
OpPTraHUYECKUE KHUCIIOTHI

. TIINIEPUH

aMHHOKHCIIOTHI

aMUJIBI

o JKUPHBIC KUCJIOThI

109. OOmwmii My aCCHMUIISITOB - COBOKYITHOCTh TIPOIYKTOB (DOTOCUHTE3a KOTOPBIIL:

. TPaHCIIOPTHPYETCS B APYT'HE OPraHbl
pacxoyeTcsl Ha CHHTe3 KOHCTUTYIIHOHHBIX BEIIEeCTB

pacxomyeTcs Ha JpIXaHUe
3amacaercsi B JUCThIX
BCSI COBOKYITHOCTh 00pa30BaHHBIX aCCUMUJISITOB

110. B coctaB (o3MbI BXOAAT CIEAYIONNE CTPYKTYPHBIE KOMIOHEHTHI:
coCy Bl

. CUTOBHUHBIEC TPYOKH

Tpaxeu sl

KJIETKH YHA0AEPMBI

o KIICTKU-CITY THUIIBI

Pasznen 7. POCT U PASBUTHUE
Tema 7.1. ®usnomorus pocra

111. ®a3b1 pocTa KIETKH MPOXOIST B CIASAYIONIEM MOPSIIKE:

POCT pacTsbkeHHEM - SMOpHUOHaNTbHAs (a3a - auddepeHnnpoBKa
nuddepeHIMPOBKa - POCT PacTsDKEHHEM - SMOpHOHaIBHAs (a3a

. aMOpHOHAIIbHAS (a3a - pOCT pacTsHKeHUEM - TuddhepeHITMpOBKa

112. INpnuuna riryOOKOTO MOKOS CEMSIH:

. HaKOIICHHE HHTHOUTOPOB pocTa
HeONaroNnpHsTHBIA TeMIIepaTypHbII PexXuM

HeOIaronpusTHBIN BOJHBII PeXUM



. (usmoornyeckas He3peaoCTh 3apo/IbIiia

113. Poct Bepxymkoii oprana:
HMHTEPKAJIIPHBIN

. anyKaJIbHBIN
0a3aabHBIN

114. Brigep:kuBaHUE CEMSH Ha XOJIOJE C IENBI0 MPEPHIBAHAS TITYOOKOTO ITOKOS:
ckapuuKaus

. cTpaTudukanms
JeTepMUHALHS

nuddepeHIpoBKa

115. Otuen:

o OTHOCHUTCA K I/IHFI/I6I/ITOpaM
OTHOCHUTCHA K aKTUBaTOpam

obpasyercs B 30HE pOCTa MOJIOIBIX OPTaHOB

. o0pa3zyeTcs B CTapeIOIINX OpraHax
YCUJIUBAET POCT

®  TOPMO3HT POCT
OKa3bIBaeT OMOJIA)KUBAOLIEE AEHCTBUE

. ycumuBaeT 3QPEKTH CTapeHus

Tema 7.2. ®u3noI0rus pa3BUTHS PACTEHUI

116. Ilpn npopacTaHuy CeMsIH OXHOJONBHBIX PACTCHHI MEPBBIM M3 3apOABIIIEBEIX OPTaHOB 3a4aTOYHOTO MoOera Tporaercs B
pocT:

TUIIOKOTHUJIb
SIUKOTHIIb
BEpXYILIEUHas IOYKa

o KOJICOIITHIIb

117. OcHOBHBIE 3allacHBIE BEIIECTBA COUHBIX IIJIOJO0B:
KJICTYATKa

Kpaxmait

Oenku

. pacTBOpUMBIE caxapa
KUPBI

118. Ilepuos oHTOrEeHe3a OT OMbUICHUS LIBETKOB JIO CO3PEBAHMSI IJIOJIOB U CEMSH COCTaBIISIET:
FOBCHWIBHBIN 3TaIl
AMOPHOHAIBHBIH ATal
3Tan CTapeHust
9Tal 3peoCcTH
® 3Tan pa3sMHOKEHUS

119. JInst kakoro U3 3TAlOB OHTOTEHE3a XapaKTepHa CIIOCOOHOCTh PACTEHUH K I[BETEHHIO:
FOBEHUJIbHBIN

AMOPHUOHATBLHBIN

CTapeHHsI

. 3peNocTH
Pa3MHOXKEHHS

120. Hepnon OHTOT'CHC3a OT OIJIOAOTBOPCHUA ﬂﬁHGKﬂeTKI/I B IBCTKEC MATCPHUHCKOT'O paCTCHUA 10O (I)OpMI/IpOBaHI/IH 3apo/blilia B
CO3PEBIIEM CEMCHU COCTABJIACT:
FOBEHUJIbHEIN dTam



. AMOPHUOHAITLHBINA dTAI
9Tan CTapeHUst
9TaIl 3peIOCTH
9TaI Pa3MHOKCHHS
Tema 7.3. PerynsTopHble MEXaHHU3MbI PA3BUTHS

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

BCET/1a 3aKPBITHI IS BbIIaYl HHQOpMAaLUH

. BCETa OTKPBITHI IS BbIa4X WH(OpMAaNUU B HOPME 3aKPbITHI, HO B HY)KHOE BPEMsI OTKpPBIBAIOTCS U BBIIAIOT
nH(OpMaLKIO, OCIIE YET0 CHOBA 3aKPBIBAIOTCS

122. AxTBHOW (MHIYKTHBHOW) (OPMOH (HUTOXpOMa SIBISETCS CIEKTpaIbHAsA GopMa «PUTOXPOM ....»

o KpPacCHBIN
JalbHUM KpacHBIN
Dgeo
D730

123. doroneproa OKa3sIBaeT HHAYKTHBHOE JACHCTBHE Ha CIEMYIONTHE 3P QEKTH POCTa U Pa3BUTHSL:
IIBETCHUE

. (hopMHpOBaHKE MOKOSIIUXCSI OPTaHOB

. JIUCTOTA

¢dborocunTe3

124. Peakuus pacTeHW HAa COOTHOIICHHUE IPOJODKUTEIBHOCTH JHS W HOYH, BBI3BIBAIOIIYIO H3MCHCHHE MPOLIECCOB POCTa U
Pa3BUTHS:

. TEPMOIIEPHOIN3M

¢doToneproan3M

(dhotoTpormzm

TEPMOTPOIHU3M

¢doroHacTHH

TEPMOHACTHH

125. Pactenus, y KOTOPBIX KOPOTKHUH AE€HB 3aTSATMBAECT HA4ajIo [IBETEHUS, OTHOCAT K TPYIIE PACTCHHMA:
KOPOTKOI'O JHS

. JUTUHHOT'O JTHSI
(hoTonmeproguUecKy HEUTPATBLHBIX

Paznen 8 IIprcnoco0Is1eMOCTh M YCTONYHUBOCTD

126. HOBpC)K,Z[eHI/IH SUMYIOIIUX paCTCHHﬁ, BbI3BAHHBIC UX 3aTOIVICHUEM TaJILIMU BOJAaMU B IEPUOJ OTTeIeNCH:
BBIITUPAHUE

o BBIMOKAHHEC
BbIMEP3aHUC

BBIIIPEBAHHE
yChIXaHHE

127. I1oBbImeHHAs )KapOCTORKOCTh PACTECHUI 00eCIIeInBaeTCs:

. BBICOKOM CKOPOCTBIO TPAaHCIIUPALIUU

BBICOKHM coiepkanreM CaxapoB B KJIETKe

. YCTOWYMBOCTHIO OEIIKOB K TEIUIOBOH KOATYIISIIMN

. BBICOKOI BOJIOYIEP )KHUBAIOLIEH CIIOCOOHOCTBIO JINCTHEB

128. HeraTnBHOE BIHMSHME 3aCOJICHUS ITOYBEI HA PACTCHUS CBOJHUTCS K CIIECAYIOMIEMY:
3aTPyAHSETCS MOTIIOIMEHINEe MUHEPAIBHBIX SJIEMEHTOB ITUTAHH
. 3aTPyIHSAETCS MOIJIOICHHE BOABI KOPHSIMU



YCUIIMBAETCSI TPAHCITUPALINS JINCTHEB
. HapyImaeTcss OOMEH BEIIECTB, BCIEICTBUE COJIEBOTO
OTpPaBJICHUSA

129. [ToBpexxaeHns pacTeHUH 3aCyXOH MIPUBOAXT K CIIEIYIOIINAM ITOCIEACTBUSIM:
3aMeJUIeHHUE Pa3BUTHSA
. OlajieHNe JIMCTHEB U 3aBsI3H, (POPMUPOBAHKE IIYTUIBIX CEMSIH

3aMeIeHIEe pocTa
OTMHpAHNE TOYKH POCTa CTEONS M KOPHEBBIX BOJIOCKOB
MOJaBJICHHE CUHTETUUECKUX MPOIIECCOB U aKTUBM3aLUs paciaia OUOIoIUMEpOB

Pa3BUTHUC MTPU3HAKOB STUOJISIIUN

130. Ha nepBoii ¢a3e 3akanuBaHus pacTeHUH K OTPULATENILHBIM TEMIIEpATypaM IMPOUCXOIHT:

YBEJIMYEHHE J0JIM CBOOOIHOW BOJIBI B TKAHSAX

o YBEIMUYEHUE COLCPKAHUA CaXapoB B TKAHAX
YaCTUYHAs MOTePs] BHYTPUKIETOUHON BOJBI
TOPMOXKEHHE OOMEHA BEUIECTB M POCTa
YBEIHYEHUS COJCP>KaHNUsI HHTMOUTOPOB pocTa



