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

Peuenszent(n):
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1. C-X. HayK, aoueHT Jpsuenko B.B.

Pabouas nporpamma quctumuiiael «®u3no0orus U 0UOXMMHS pacTeHuil» pazpaboTaHa B COOT-
BercTBUM ¢ ®I'OC BO OakanaBpuat 1mo HanpapiieHHI0 moarotoBku 35.03.07 TexHonorus npous-
BOJICTBA M MEPEpadOTKHU CEJIbCKOXO3ANUCTBEHHOW MPOAYKLUHU, YTBEPKAEHHBIA NpuKa3oM MHHU-
crepcTBa oOpa3oBanus u Hayku PO 17 uross 2017 1. Ne 669.

coCTaBlieHa Ha OCHOBaHUHU yueOHbIX maHoB 2023 roga nabopa

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

Pabouas nmporpamMma omoOpeHa Ha 3acemaHuu Kadeapbl arpOHOMHUH, CEJIIEKIIMU U CEMEHOBOJICTBA

npotokost Ne 9 ot 18 mast 2023 .

;-.

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



1. EJIX OCBOEHUA JUCHUITJINHBI

CdhopMmupoBaTh 3HaHUS O CYIIHOCTU (PU3UOJOTMUYECKUX IPOLIECCOB B PACTEHHSIX Ha BCEX
CTPYKTYPHBIX YPOBHSX MX OpraHU3alid, BO3MOXXHOCTU YIPABJIEHUS MX XOJOM 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 MPOAYKLHUHU, JUATrHO-
CTHKE (PU3MOJIOTHUECKOTO COCTOSIHUS PACTEHUI M MOCEBOB, POTHO3UPOBAHUIO IEHCTBHS HeOnaro-

NPUATHBIX (DAKTOPOB cpelibl HAa YPO)KaHHOCTh CETBCKOXO03SIICTBEHHBIX KYIIBTYP.

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

2.1. TpeGoBanus K NpeABAPUTEILHOI NMOATOTOBKE 00y4YaK0IErocs:

J171st OcBOGHMS AUCHUILTHHBI 00YJaIOIIMecss HCIOJb3YIOT 3HAHUS, YMEHUS, HAaBbIKU, CHOPMH-
POBaHHBIE B XOJI€ U3YUYCHHUS CIASAYIOUINX TUCIUIUINH MIKOJIbHBIA Kypc OMOIOTUU, OOTaHUKH, Opra-
HUYECKOM M HEOPraHUYECKON XUMHUH

2.2 INCUMIIMHBI U TPAKTHKH, /151 KOTOPBIX OCBOEHHE JaHHOM THCHMIJIMHBI (MOIYJ151)
HEe00X0IMMO KaK NpealecTByoniee:
JucuuruinHa «PU3U0I0THs 1 OMOXUMMS pacTeHUi» sBIIsETCS HEOOXOIUMOM, Kak Ipej-

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

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

B pesynbrare nzydeHus AUCHUTUIMHBI 00YyYaOIUIACS JOHKEH YCBOUTH TPYIOBbIe (DYHKIIMU B COOT-
BETCTBUU C MPO(PECCHOHANBHBIM CTaHIAPTOM «ATPOHOM», YTBEPKIECHHBIM MpPUKa3oM MuHHUCTEP-
CTBa Tpy/la U cormanbHoM 3anmuThl Poccuiickoit deneparuu ot 20 centsopst 2021 r. Ne 644H (3ape-
rucTpupoBan MunHCTepcTBOM rocTuimu Poccuiickoit deneparun 20 oxtsiops 2021 r., peructpa-
IHOHHBIN Ne 65482).

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

TpynoBas ¢pyHKIUA:

Pa3zpaboTka cuctemMbl MEPOIMPHUATHI MO MOBBIIEHUIO 3()(PEKTUBHOCTH MPOU3BOJICTBA MPOAYKIIHUN
PacTEeHUEBOJICTBA;

OpI‘ aHU3aluAa HUCIBITAaHUH CCIICKIIMOHHBIX I[OCTPI)KCHHﬁ.



TpynoBbie NelCTBUA:

CriocobeH opraHu3oBaTh peaan3alMi0 TEXHOJIOTUH YIy4YIIeHUs! U PallMOHAIBHOTO MCIOIb30BAHUS

IIPUPOJHBIX KOPMOBBIX YTOIUH.

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

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 OMOXMMHHM PACTEHHH; OMOXUMUYE-
co0eH pemaTth | MOHCTPHPYET 3HAHHE CKHUIl COCTaB pacTeHUH, MPUPOAY U (HYHKIIUH OCHOBHBIX BEIICCTB B
THUIIOBLIE 3a- | OCHOBHBIX 3aKOHOB PACTUTCIBHOM OpTraHU3ME; IMPOLUECChI, CBA3aHHBIC C BOOAHBIM obMe-
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 Pas3sBUTUC PACTCHUU, HpI/ICHOCO6J'I5IeMOCTB u
JEATENbHOCTH | HIX M obmenpocec- YCTOWYMBOCTH, OMOXMMHYECKHE OCHOBBI (DOPMHUPOBAHUS KayecTBa
Ha VOCHOBC CHOHAJIPHBIX  TNCIH- yYpOXasl CENbCKOXO3SMCTBEHHBIX KYNbTYP JI1 PEUICHUs TUIIOBBIX
3HAHMH  OC- | IUIMH, HEOOXOMHMMBIX | 3anay mpodeccHOHANBHON AEATEIBHOCTH HA OCHOBE 3HAHHH OC-
HOBHBIX 3aKO- | JUIS PCIICHHUS THIIO- | HOBHBIX 3aKOHOB MATEMAaTUYECKUX U €CTECTBEHHBIX 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 IOKA3aTCIN ynyqumaroume POCT, p?.'3BI/ITI/Ie
PaCTCHUHU, X HpHCHOCOGJ’IHeMOCTB 1 YCTOUYUBOCTL K BO3ACUCTBUIO
CHUOHAJIBHBIX i
(baKTOpOB Cpcabl; HAa OCHOBE 3HAaHUWHW OCHOBHBLIX 3aKOHOB MaTeMa-
AUCLHUIIINH - € THYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCEHCHHUCM I/IH(l)OpMaL[I/IOHHO'
HpHMeHeHHeM KOMMYHUKAITUOHHBIX TEXHOJIOTUH JAUAarHoCTUpoBaTb 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 (PU3MOJIIOTHYECKUX IPO-
MaTeMaTHYeCKHX U | IECCOB B PACTUTEIHHOM OpraHM3Me, HaBBIKAMH OICHKH (u-
€CTECTBEHHBIX HAYK | 3MOJIOTMYECKOI'O COCTOSIHUS PACTEHUM M MX aAaNTallMOHHOTO
JUIL peIlieHHs] CTaH- | MOTEHIMaja, OIpeesieHus (aKTOPOB YIYUYIIAIONIHE POCT,
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 KU3HEAEATENbHOCTH 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 OOMeEH BeIeCTB B PACTUTEILHON 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 cocyiel CHIIbI KJICTKH METPUICCKUM 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 BEIMYMHBI BOJHOTO Ne(UIIUTa B JIH-
cTbsix. Pabota 9. OnpeneneHrie MHTEHCUBHOCTH TPaHCIIMPALIUH JTH-
CTBhEB. 3aJ1a4¥ 110 BOJTHOMY pexXuMy pactenwii /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 buoxumuueckue acnekTsl 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 nokaszareneld POTOCHHTETHYCCKOH esi-
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 AacCIEKThI AbIXAHU.
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 Mexauu3Mbl npoliecca MUHEPAIbHOIO nuTaHus /JIek/

52

OIlK-1

PaGota 15. OnpeneneHre HEKOTOPHIX 30JBHBIX JJIEMEHTOB 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 aceKThl MUHEPAJILHOTO 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

PaGora 18. IlpeBpamieHue BemecTB MpHU MPOPACTaHUE CEMSH.
Pabora 19. ObHapyxeHne THAPOTUTHIECKOTO (pepMeHTa aMUIa3bl B
npopacraromux cemeHax. Pabora 20. KonmdecTBeHHOE ompenere-
HUe Oenka B ceMEHaX METOJOM KOJIOPUMETPHUYECKOTO aHaIHu3a
/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
PaGora 22. OmnpepeneHne moka3aTeneil HA0yXaHHU 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-
JISHCTBHUH OTPUIIATENHLHBIX TeMrepatyp /J1a6/

OIlK-1

8.3

Tema 8.2 YcTOMYMBOCTH pacTeHUN K HEOJAronpUsTHHIM ITOYBEH-

HbIM [l}aKTO[ZaM.

Tema 8.3 YcTOHYMBOCTE pacTEeHHN K (UTOIATOTEHHBIM OHOTHUE-

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 JUCIATIINHBI (MOIYJIST) (3a0unas dpopma)

Kon
3aHs

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

Kypc/
ceccust

Yacer

Komme
TEHINU




THA

Pasnes 1. ®u3noJiorusi 1 6MOXUMUS PACTUTEIBLHOMH KJIETKH

Tema 1.1 XUMHYECKHIA COCTaB PACTUTEIBHOMN KIIETKH. OIIK-1
1.1 Tema 1.2 OOMEH BEUIECTB B PACTUTEILHON KIIETKE. 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 COCTOSTHUSI KIIECTKH,
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 ®U3H0IOTHS 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. OmnpezaencHue coaepkaHusi BOABI H 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 BOJJ0OOOCCIICUCHHOCTH PACTCHUM TPU UCCYIIICHUH T10Y-
b1 /Cp/
Pabora 7. Onpenenenue BOIOYAEPKUBAIOIIEH CIIOCOOHOCTH pacTe OIIK-1
24 Huii. Pabora 8. OmnpeneneHre BEIMYMHBI BOAHOTO IeUIUTa 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 DHepreTuyeckue 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. OnpezaeneHue BEIUIMHBI YUCTOU MPOAYKTUBHOCTH (DOTOA '
cunresa. /J1ab/
33 Tema 3.4 Dxomoruyeckue acnekTsl PoTocHHTESA. 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 ypOXKaii: AbIXaHHE U mporecc GopMu- OIIK-1
43 pOBaHMUsI IPOYKTHBHBIX OpraHoB. [1yTH ynpaBieHus JpIxaHUEM 11 4

MIpH XpaHEHUH MPOAYKTUBHBIX OPTaHOB PACTEHUI (CEMSH, COUHBIX

TUI0ZI0B, KOPHEIUIONOB, KiryoHel) /Cp/




Pa3nen 5. MuHepaibHOe NUTAaHHE PACTEHMIA

51

Tema 5.1 bruonornueckue acekTbl MUHEPAILHOTO UTAHUSL.
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-
TUYECKHUX (PaKTOPOB. XapaKTePUCTUKA KOPHS KaK OpraHa MUHe-
paLHOTO MUTAHUS: MOP(OIIOTHS U aHATOMUS, (PU3NOIOTHUECKHE
0COOCHHOCTH KOpHEH (0COOCHHOCTH POCTa M BETBJICHUS, TPOTIM3MBI
KOPHSI), TIOKa3aTeIN CTEIICHH Pa3BUTHS KOPHEBOWM CUCTEMBI H METO-
JIUKa WX OTIpENIeJICHUSI, KOPHEBBIC BBIICICHUS U X BIUSHHE (TIPSI-
MoO€, KOCBEHHOE) Ha JIOCTYITHOCTb DJIEMEHTOB MUTAHUSI, aJljIeona-
THS ¥ IOYBOYTOMIICHHUE. Y TOOPEHUS: BUABI YIOOPESHUH, CPOKH, J0-
3bI M CITIOCOOBI BHECCHHUS. J|MarHOCTHKA MUHEPAJILHOTO MTUTAHHUS
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. Onpenenenue 1uiomay oomel aacopoupyromei mo-
BEPXHOCTH KOPHEBO# cuctembl pacTeHnii Paborta 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 BEIIECTB B pacTeHusx /Jlex/

1/2

0,5

OIIK-1

6.4

TpaHCIIOPT OpraHNYECKUX 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 aHanmnza Padora 21. IlepuomnyHocTs pocra
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,
noJsipHOCTS .IIpakTHdeckoe Ucnoap30BaHue sBJICHUM. PocTo-
BbI€ JIBIDKEHUS Y PAaCTEHMI: TUIBI JBIMKEHUM M UX XapaKTe-
pPHUCTHKA, MEXaHU3MBbl ABM)KEHUN. BHyTpeHHHe akTtopsl pe-
TYJSIUU pocTa. DKoJaorus pocra. PU3N0IOTUs LIBETEHUS: UH-
JOYKIMs 1IBETEHUs, OpraHOreHe3 pPEernpoayKTHUBHBIX OPIaHOB,
CTPOEHUE IIBETKA, OIbIJIEHHE U orutogoTBoperue /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 JUCHUIIIMHBI IPEAIOoIaracTt nCrioJIb30BaHUC Tpa,HHHHOHHOﬁ, aKTUBHOHU U HHTCP-

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 TUCIUTLINH.
Metonsl puszmnonorun pacteruii. CoBpeMeHHbIE TPOOIeMbl (PU3UOTOTHN PACTCHHIMA

OO0m1as XxapakKTepuCTUKa XMMHYECKOTO COCTaBa PACTUTEIIbHON KIIETKH: OPraHUYECKUE Belle-
CTBa, MHHEPAJIbHBIC BEIIIECTBA, BOJIA, KITaCCU(UKAIINS OPTaHUICCKIX BEIIECTB KIICTKH.
XapakTepucTuKa OPraHnIeCKUX BEIIECTB KICTKH — AaMHHOKHCIOTH U OCJIKU: AJIeMEHTaAPHBIN
COCTaB; XUMHUYECKasl MPUPOIa U QYHKITUH.

VYrIieBobl: dJIEMEHTAPHBIN COCTaB; XUMHUYECKask IPUPOoia U PyHKIHH (MOHOCaXapHIbl, OJIH-
rocaxapubl, TOTUCAXapPHUIbI).

Jlunuapl: 3IeMeHTapHbIN cOCTaB; XUMHUYecKas npupoAa u QyHkuuu (KUpsl, Gochonunusl,
TJTUKOJIATIUIBI ).

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

BemecTBa BTOpUIHOTO TIPOUCXOXKICHUS

OOMeH BelecTB B paCTUTEIHHOM KJIETKU: TIOHITHE 00 0OMEHE BEIeCTB, METa00IM3M, aHa00-
mu3M, katabonusM. OcoOEHHOCTH OMOXMMHYECKUX PEaKIIHi.

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

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

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

[TpoHUTIaeMOCTh KJIETKA JUISl BEMISCTB: XapakTep MPOHHUIIAEMOCTH, CBS3b IMPOHUIIAEMOCTH C
(U3HONIOTHYECKUM COCTOSIHUEM KIIETKH M OCOOCHHOCTSIMH TPOHHKAIONIETO BellecTBa. AK-
TUBHBII U MACCUBHBIM TPAHCIIOPT BEIECTB Uepe3 MEMOpaHy: MEXaHU3MbI U 3aKOHOMEPHOCTH.
Kiierka kak 1eI0CTHAsl KMBasi CUCTEMa: KOMIApTMEHTAIUsl KJIETKU (CYIIHOCTh, 3HAYCHUE),
OCHOBHBIE KOMIAPTMEHTHI KJIETKH, HHTETpaIisl OOMEHHBIX MPOIIECCOB B KIETKE, MEXaHU3MBI
BHYTPUKIIETOYHOTO TPAHCIIOPTA BEIIECTB.

B3anMocCBs3b ¥ B3aUMOJICHCTBUE KJIETOK IIEJIOCTHOTO PACTUTEIHLHOTO OpPTaHU3Ma: KJIETKa Kak
[IEJIOCTHAsI CUCTEMA, MEKKJIETOUHBIM 0OMeH nHpopManuen (mpupoaa OMOIIEKTPUISCKUX T10-
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18.
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TEHIMAJIOB KJIETKH, UX XapaKTEPUCTUKA U KaHaJbI IIepeaayn).

MeTtovka MpoBeIeHUs] KAYECTBEHHBIX PEakIii Ha 0OHapy)KeHue OEIKOB B CEMEHAX
MeTtoka MpOBENCHUs pPeakuii Ha OOHApYKEHUE 3alacHBIX YIJIICBOJIOB B MPOIYKTHBHBIX
OopraHax pacTeHHUU

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

MeTtoauka npoBeieHUs] JTUArHOCTUKU (DYHKIIMOHAIBHOTO COCTOSIHUS KJIETKU IMOJIBEPKEHHOMN
BO3/ICHCTBUIO OBPEXKAAIOIMINX XUMUYECKUX BELIECTB

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 kiteTkH, TOMEIICHHON B BOIY M KOHIICHTPUPOBAHHBINA PACTBOP

Mexanu3M BOJI0OOMEHA, CBSI3aHHBIN C HAOyXaHUEM B OTOYXaHHUEM KIETOYHBIX KOJIJIOUIOB.
Kopens - opran BogomnoriomieHus: (MopQoiaorus 1 aHaTOMHSI)

XapakTepucTuKka MOYBEHHON BOJBI, (JOPMBI MMOYBEHHON BOJBI, KOI(DPUIMEHT 3aBSAaHUS —
METOJIUKA OTpeeNICHUs

[Tornouienre U TPaHCIOPT BOJBI B PACTEHUSIX: MOCTYIUICHUE BOJBI B KJIETKU KOPHS, KOpHE-
BO€ JIABJICHUE U €r0 NPOSBICHUE («ILJIau» pacTeHUH, IyTTanus)

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

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

3aBUCHUMOCThH TPAHCIHUPAILMU OT IKOJIOTHYECKUX (haKTOPOB (OT CBETA, TEMIEpPaTyphl U BIIAXK-
HOCTHU BO3/yXa, BIAXXHOCTU NO0YBHI).CYyTOUHBII X0/ TPaHCIUPALIUU

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

XapakTepucTuKa BOJHOTO OalaHCa PACTEHHI: CYIIHOCTh MOHSTHS, COCTABJISIONINE BOTHOTO
OanaHca, MOJIOKUTEIBHBIA U OTPHUIIATETBHBINA OalaHC, MPUYMHBI U TIOCTEICTBUS OTPHUIIATEIb-
HOTro OanaHca

Boansiii neunut u ero BIUSHUE Ha PACTEHUS: CYIIIHOCTh MOHSITHS, MOKA3aTeNb NeduIiuTa u
METOJIMKA €T0 OIMpeIeIeHHUs, TOCIEICTBUS BOAHOTO NeduiuTa. BpeMeHHOe U ATUTENbHOE 3a-
Bsanne. BomoynepkuBarormias CroCOOHOCTh PAcTEHHs: METOJIWKA OIPEICIICHHS, 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 PAaCTEHUN Ha
MepeyBIAKHEHHBIX TTOUBAX

OnTumusanus BoA000eCIeYeHHOCTH PaCTEHUI MPY UCCYIIIEHUH TIOYBBI: BIHMSHHE HEIOCTaTKa
BOJIBI HA PACTEHHMsI, ONTHMHU3AIHIS BOJIOOOECTIEUEHHOCTH — OPOIISHHE, CIIOCOOBI TIOJUBA, MO-
JUBHASI U OPOCHUTENIbHAsT HOPMbI, TIOCIEACTBUS HEKOHTPOJIUPYEMBIX MOJUBOB, OINpPEICICHHE
CPOKOB IOJINBA.

MeTtoauka onpezeneHus CoCyIel CHIIbI KIETKH METPUUYECKUM METOJI0M

Metoauka onpezeneHus CoAepKaHus BOJIbI U CYXOT'O BEIIECTBA B PACTUTEIbHBIX 00bEKTaX
Meroarka onpeieseHus BOAOYACPKUBAIOIIEH CTOCOOHOCTH PacTCHUMA
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Mertoaurka onpeneneHus BEIMYUHbBI BOAHOTO Je(UINTA B IUCTHIX

MeTtonuka onpeneseHns UHTEHCUBHOCTH TPAaHCIUPALUU JINCTHEB

OO0mmast xapakTepucTuka GOTOCHUHTE3a: OMOJOTUYECKHE acIeKThl (JOTOCHHTE3a — CYIIHOCTb,
OanmaHcoBoe ypaBHEHHE, (PU3UOIOTMYECKIE 3HAYCHHUE.

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 (XJI0PO(UIIIBI, KAPOTUHOMIbI)

CaeroBas peakuus (OTOCHHTE3a: CYIIHOCTb, 0aJaHCOBOE YpaBHEHUE.

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

OyHKIMOHANBHAS OpraHn3anus (POTOCHHTETHYECKUX MUTMEHTOB (porocucrema 1 u 2), do-
TOOKHCIICHUE XJI0podrnIa

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

TemHuoBast (paza poTocuHTe3a: CYIIHOCTD, OAJTAHCOBOE ypaBHEHUE.

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

3aBUCUMOCTh (POTOCHMHTE3a OT BHYTPEHHUX (DaKTOPOB: TEHETHYECKAs MPENONPEICICHHOCTD
¢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 MHTEHCUBHOCTH CBETa (KapAWHAJIbHbIE
TOYKH CBETOBOH 3aBHCHUMOCTH), 3aBUCUMOCTb OT CIIEKTPaJbHOIO cocTaBa cBeTa. CyTOUHBIN
xoJ1 potocunresa. [Tonsrue o KIIJ[ ¢potocunTesa, GoTocCUHTETHUECKONW aKTUBHOM paauaiuu
(DAP). OdpextuBHOCTH UcTiONB30BaHUsI PAP noceBom. CBETOKYIbTYpa pacTEHHIA.
3aBUCUMOCTh (POTOCHHTE3a OT COJAEPKAHMSI YTIEKUCIOTHl B BO3AyXe: KOHLEHTpAIMs U UcC-
touHukH noctyrienust CO2 B atmocdepy, BausHue koHueHTpauun CO2 Ha poTocuHTe3, yrI-
JIEKUCIIOTHBIE MTOJKOPMKH, IMYTH YJIYUIIEHUS YTIEKUCIOTHOTO MUTAHUS PACTEHUH B TIOCEBE
3aBUCHUMOCTh (DOTOCHHTE3a OT MOYBEHHO-KJIMMATHUYECKUX (PaKTOPOB: TeMIIepaTypHasl 3aBH-
CHUMOCTbH (KapJIuHaJIbHbIE TOUYKH, MEXaHU3MBI JEHCTBHS TEMIEepaTypbl Ha (POTOCHHTE3) 3aBU-
CHUMOCTb OT YCJIOBHI BOJI00OECIIEUeHHOCTH (IPSAMOE U KOCBEHHOE BIIMSHUE), BIUSHUE MUHE-
pabHOTO MUTAHUSA (MIPSIMOE U KOCBEHHOE).

CoBMecTHOE aeiicTBUE (DaKTOPOB cpelbl Ha (POTOCHHTE3: XapaKTep COBMECTHOTO AEHCTBHS
BHEIIHUX (DaKTOPOB HAa (POTOCHHTE3, CYIIHOCTh 3aKOHA OTPaHMYMBAIOIINX (aKTOPOB (3aKOH
MHHHAMYMa U €r0 MCII0JIb30BaHHUE B YIIPABICHUH (POTOCHHTE30M).

@DOTOCHHTE3, KaK AJIEMEHT MPOIYKIIHOHHOTO MPOoLiecca: MOHATHE O MPOIYKIIMOHHOM Ipolec-
ce, hoTocuHTe3 U mporecc GOPMUPOBAHUS MPOAYKTUBHBIX OPraHOB PACTEHHsI, MOHATHE O
OMOJIOTUYECKOM U XO3SIHCTBEHHOM YpOjKae.

[Toka3zarenu (GOTOCMHTETHMUYECKON NEATENBHOCTH MOCEBA: XapaKTEPUCTUKA U METOAMKA OIpe-
JIeJeHMs TIOKa3aTelIel IMCTOBOM ILIOMIAAN IIOCEBa, JIMCTOBOro mMHAeKca mocepa, ®II, UIID.
Ypasnenrue GOTOCHHTETHYECKON NEATEIbHOCTHIO OCEBA.

Metoauka onpezneneHus CleKTPOB NOIIONICHHS INTMEHTOB JIUCTA

Mertoaurka onpeneneHus KoJIu4ecTBa XJIOpoQHUIa B JIUCThIX

Mertoaurka onpeneneHus BeIMYUHbBI YUCTOM MPOAYKTUBHOCTH (POTOCHHTE3A
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OO0mias xapakTEepUCTHKA JIbIXaHHS: OMOJIOTHYECKasi CYIIHOCTh, 0aJJlaHCOBOE ypaBHEHHE, JIOKa-
JU3alMs B KIIETKE, cyOCTpaThl, (U3MOJIOTHYECKAs! POJib, TIOKa3aTeNnu (MHTEHCHUBHOCTH JIbIX a-
HUS, IBIXaTeNbHBIN KO3 PUIHCHT).

3aBUCHMOCTH JIBIXaHUS OT OMOJIOTUYECKUX U DKOJIOTUYECKUX (DAKTOPOB: rEHETHUECKUN KOH-
TPOJIb JIBIXaHHS, 3aBHCUMOCTh JBIXaHUSI OT BO3PACTHOTO COCTOSHUSI OPTaHOB M IIEIOCTHOTO
pacTeHus, OT TeMmrepaTyphl (KapAUHAIbHBIE TOUYKH TeMIIepaTypHOU 3aBUCHMOCTH, TeMIlepa-
TYpHBIH KO3((ULHMEHT bIXaHus), OT FA30BOr0 COCTaBa BO3yXa, 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 TPU 3aCyXe M MPHU U30BITOYHOM YBIIQKHEHHUH TOYBHI, IyTH YIPABICHHS JTbIXaHUEM
IPH XPAHCHHUU TPOTYKTHUBHBIX OPraHOB PACTCHUM, CEMSH, COYHBIX ILIOJOB, KOPHEIUIOAOB,
KITyOHE).

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

OKHCITUTENBHO - BOCCTAHOBHUTEIbHBIC CUCTEMBI JAbIXaHUs (MMPUAUMHOBBIE U (DIIaBUHOBBIC JIE-
TUAPOTeHa3bl, YOUXUHOHBI, IUTOXPOMBI).

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

broxumuueckre acreKThl JABIXaHUS: TIIMKOJUTHYCCKHIA MyTh OKUCIICHUS TIIFOKO3BI - JIOKAJIH-
3anus, o0mas cxema u SHepreTndeckas 3p(PeKTUBHOCTh; MEHT030()0oC(aTHBINA MyTh OKHCIIe-
HUS TIIOKO3BI - TOKaIn3aus, o0mias cxema u sHepretTudeckast 3 pexTHBHOCTh

bposxenue, kak cniocod OKHCIEHUS TIIFOKO3bI B aHAIPOOHBIX YCIOBUSAX: CYIIHOCTh OPOXKEHUS,
KOHEYHBIE MPOJYKTHI, OalaHCOBbIE ypaBHEHHUs, dHeprerudeckas 3(pPexTuBHOCTh, HU3NOIO-
rU4ecKast pob.

['muoxcanatusiii ki (I'OLY). Dramnel npouecca, puznonoruueckas poib
[TerTo3odochaTHBII MyTh OKKUCICHHS TIIIOKO3bI. JTaIlbl poiiecca, (U3N0IOTHIECKast pOIb
Metoauka onpeeseHNsT akTHBHOCTH KaTaas3bl

MeTtouka onpeelIeHrss ”HTCHCHBHOCTH JIBIXaHUS TIPOPACTAONIUX CEMSTH

OOmast xapakTepUCTHKAa MUHEPATHHOTO MUTAHHUS PACTEHHIA: CYIIHOCTH MpOIlecca, MOHITHE
00 3JIeMEeHTax MUHEPAJTbHOTO MUTaHHs, OPTAaHOTEHBI U 30JIbHBIC AJIEMEHTHI, MAKPO- U MHKPO-
DIIEMEHTBI

DU3NONIOTUYECKAs POJIb IIEMEHTOB MUTAHUS (COCTOSIHHE B MOYBE, JOCTYITHBIC I pacTEHUI
(OpMBI, COCTOSTHUE B PACTEOHUSX ).

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

3aKOHOMEPHOCTH W MEXaHHU3MBI TTOTJIOIICHUS 3JIEMEHTOB NMTUTaHUS KOpHsAMH. [ToHsTHE 0 hH-
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 JIMCThAX. HekopHEBOe mHUTaHue pac-
tenuit. [lepepacrnpeneneHue 371€eMEHTOB MUHEPAIHLHOTO MUTAHUS.

3aBUCHUMOCTh MUHEPATHHOTO MTUTAHUS OT OMOJIOTHYECKUX M SKOJIOTHUECKHUX (PaKTOPOB
AccUMUIISIIIUS 3JIEMEHTOB MHUHEPAJIbHOTO MUTAHMSI B PACTEHUSX: O0INas XapaKTepUCTHKA
MIPOIIECCOB ACCUMIUISIIIMOHHOTO a30Ta, (pochopa, cuHTeTHYECKasT QYHKIIHMS 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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MIOKa3aTeNIM CTEIIEHU Pa3BUTHUS 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, BIUsHUE MOYBEHHONH MUKPO(MIOPHI HAa TOCTYITHOCTD 3JIEMEHTOB 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 A00peHus: BUAbl YA0OpEHUI, CPOKH, O3Bl U CIIOCOOBI BHECEHHUS. J{uarHocTuka
MUHEPAIBHOIO MUTAHUSA: METO/IbI U UX XapaKTEPUCTHKA

MeTtouka onpeaesieHns 30JIbHbIX 3JIEMEHTOB B PACTEHUAX

MeTtonuka onpenenenus yaenbHOH eMKOCTH OOMEHHOIO TIOTJIOIIEHNSI HOHOB KOPHIMU
MeTtonuka onpeneicHus TUIOIAI O0IeH aacopOupyromel MOBEPXHOCTH KOPHEBOUM CHCTE-
MBI PACTEHHM.

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

buocrHTE3 aMUHOKHUCIOT

buocunres Oenka

Juccumuinsanus 6eIKOB U aMUHOKHUCIIOT

OO61as xapakTepucTHKa OOMEHHBIX ITPOLIECCOB, CBSI3aHHBIX C MPEBPAILEHUE YIIIEBOJIOB.
buocunTes MoHOCaxapuaoB

brocuHTE3 NOIMMEPHBIX CaxapoB

Juccumuianus yrieBooB

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

Juccumuianus KUpoB

[IpeBparieHue )KUpoB B yIiI€BOIbI

@yHKIMOHATIbHAS XapaKTEPUCTHKA OPraHUYECKUX BEIIECTB B PACTEHUSIX: KOHCTUTYIL[UOHHbIE
BEIISCTBA, 3aIlaCHbIC, METAOOIUTEI.

XapaxkTepucTuka 0OMEHHBIX MPOLIECCOB B OPraHax pacTeHU: OOMEHHbIE MPOIECCHI B JIUCTh-
X, KOPHAX, POpMHUPYIOMIMXCSA TPOAYKTUBHBIX OpraHax, MpopacTalpiux ceMeHnax. Murerpa-
1151 OOMEHHBIX MTPOLIECCOB B 11€JIOCTHOM PAaCTEHUH.

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

Metoauka onpezaeneHus NpeBpalleHns BeIIeCTB IPU IPOPACTaHUU CEMSIH

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

[luTorenes u pocT KJIETOK: HOBOOOpa3oBaHUE KIIETOK, 00pa3oBaTeNbHbIE TKaHH, (pa3bl pocta
KJIETKH M UX XapaKTEePUCTHKA

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

®u3noNorus pocra IEJIOCTHOIO PACTeHUS: OCOOEHHOCTH POCTa LEIOCTHOTO 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 2P PEKTOB, MEXaHU3MbI KOPPEIATUBHBIX CBSI3EH), pereHepanuu (BUIbI POCTOBBIX
pereHepannii, 3Tanbl PEreHePallMOHHBIX IPOLIECCOB M UX XapaKTEPUCTHKA), MOJSIPHOCTD
(CYUIHOCTH SIBJICHUS, €r0 NpUUKHbI). [IpakTudyeckoe UCroib30BaHUE SIBICHUN

PocroBbie IBMXEHUS! y PACTEHUMN: TUIIBI ABUKEHUN U UX XapaKTEPUCTUKA, MEXaHU3MbI JBU-
»enuil. [IpucnocoburensHoe 3HaUeHUE POCTOBBIX JBMKEHHUM M MX KCIIOJIb30BAHUE B MPAKTH-
Ke.

BuyTpennue ¢GakTopbl peryisiuu pocta: (pUTOropMOHBI, 00Ias XapaKTepUCTHUKA, KIIACCHU-
dukanus, XxapakTepucTUKa HHAYIUPYEMbIX 3G (HeKTOB, OMOIOrnuecKoe 3HaUeHHE.

DKOJIOTHA pOCTa: 3aBUCHMOCTb POCTa OI'T TEMIIEPATyphl, CBETA, BOJ0OOECIIEYEHHOCTH, YCIIO-
BUM MHUHEPAJILHOTO MUTAHUS.

OO01mast XxapakTepuCTHKA Pa3BUTHS: MMOHATHE 00 OHTOTCHE3E, dTAIbl Pa3BUTHUS M HX XapaKTe-
pHUCTHKA, MPU3HAKUA OOIIHUX BO3PACTHBIX U3MEHEHUN PACTEHUN B OHTOTEHE3€

OU3MONOTHA MPOPACTAHUS CEMSH: MOKOW CeMsH, YCIOBUS HEOOXOIMMbIE AJI MPOPACTAHUS
ceMsH, Ha0yxaHue ceMsiH, OMOXUMUYECKUE MPOIIECCHI, TPOUCXOSAIINE B MPOPACTAIOLINX Ce-
MeHaX, 0COOEHHOCTHU MPOPACTAHUS CEMSIH Y OJHOJONBHBIX U JIBY/IOJIbHBIX PACTEHHH, MOKa3a-
TEJH KU3HECIIOCOOHOCTHU CEMSIH.

®u3HONIOrUs BETCHUS: UHAYKIIUS [IBETCHHS, OPraHOT€HE3 PENPOAYKTHBHBIX OPraHOB, CTPO-
€HHe 1[BETKA, ONBUICHUE U OIJIOIOTBOPEHUE

®duznonorus (HOPMUPOBAHUS CEMSH, IIOJIOB M JAPYTUX MPOTYKTHBHBIX YacTe pPAaCTECHUH.
dopmMupoBaHUE 3ePHOBKH 3J1AKOBBIX KYJIbTYP (OTTOK aCCHMUIISITOB B (POPMUPYIOUTYIOCS 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). DopMUpOBaHHE KIIYOHETITIONOB U
KOPHETLIOIOB (POCT, CHHTE3 3aMIaCHBIX MUTATEIbHBIX BEIIECTB).

['eHeT4ecKUil KOHTPOJb PA3BUTHS: MOJIEKYISIPHbIE MEXAHU3Mbl peaIu3alluy HaCJEICTBEH-
HOM wH(pOpPMAIK, Kacallencs pa3BuUTUs;, nuddepeHInanbHas akKTUBAIUs PETYIHPYEMbIX
TE€HOB, TIOHATHE O TEHETHMYECKOW MporpaMme pa3BuTusA. Poiab GUTOrOPMOHOB B ympaBICHUH
pa3BUTHEM.

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

['opMoOHaNbHBIA KOHTPOJIb PA3BUTHUS: TIOHATHE O (PUTOTOPMOHAXH BBI3BIBAEMBIX UMH d(DPek-
Tax pa3BUTHs, MOHITHE O TOPMOHAJIBHBIX KOMIUIEKCaX, OCHOBHBIE MTOJIOKEHUSI TOPMOHAIBHOMN
TEOPHUH Pa3BUTHA.

Teopust MUKINYECKOTO CTApPEHHS U OMOJIOKCHUSI PACTCHHI B OHTOTEHE3€: OCHOBHBIEC IOJIO-
KEHUSI TEOPHH, TIOHATHE O COOCTBEHHOM BO3PACTE OPTaHOB PACTEHUMN, MTPAKTUUECKOE UCIIONTb-
30BaHHE TEOPUU B IIPAKTHUKE PACTEHUEBOICTBA.

VYrpaBneHue TeHepaTUBHBIM PA3BUTHEM U CTAPEHUEM pACTEHUM: MpUeMbl yrpasieHus. CuH-
TETUYECKHUE PETYISATOPHI pOCTa U MX UCIOJIb30BAHUE B YNPABIEHUU POCTOM (CUHTETHUECKHUE
AyKCHHBI, peTapIaHThl, dTHJICHIIPOAYIIEHTHI, 1€(POTUAHTHI, IECUKAHTHI).

MeTtouka onpeaeieHrs NEPUOANIHOCTH POTa TOOETOB Y IPEBECHBIX PACTCHHIA

Metoauka onpezeneHus mokazaTtesieil HAOyXaHus KOJUTOMIHBIX CUCTEM CEMSH

Metoauka onpezaeneHus: aBTOIUTHUECKON aKTUBHOCTH B TPOPACTAIOIIUX CEMEHAX

Y CTOMYMBOCTH PACTEHHI K OTPUIIATEIbHBIM TEMIIEPATypaM.

Y CTOMYMBOCTD PACTEHHI K HU3KUM ITOJIOKHUTEIBHBIM TEMIIEpAaTypaM. X0J0J0yCTOMUYUBOCTb.
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Y CTONYMBOCTB PAaCTEHHUI K KOMILJIEKCY HEOJAronmpUITHBHIX (PaKTOPOB 3UMBI.

Y CTONYMBOCTB PACTEHUM K BBICOKMM Temneparypam. JKapoCcTONKOCTb.

Y CTONYMBOCTh pacTeHU K 3acyxe. 3aCyX0yCTOMYUBOCTb.

Y cTOMYMBOCTD PACTEHUN K 3aCOJIEHMIO ITOYBBI (COJIEYCTONYUBOCTD)

Y CTONYMBOCTB PACTEHUM K HEAOCTATKY KMCIOPO/a B ITOYBE.

[TpucnocoOieHne pacTeHUi K KUCIIOTHOCTH TOYBBI.

YcToiunBoCTh K MH(EKIIMOHHBIM 00JIe3HsIM. XapaKTepucTUKa Bo30yauTeseii 6one3nen pac-
TEHUH.

MexaHu3Mbl yCTOWYUBOCTH K (PUTONATON€HHBIM OpraHU3MaM.

Y CTONYMBOCTh PACTEHUN K aHTPOIIOI€HHBIM 3arpsi3HUTEISIM OKpY Karolen cpenbl. Mictounu-
KU U BHJIBI 3aTrPsI3HEHHS OKpYXKaroleil cpeapl. Bausiaue 3arpsa3aureneid Ha (yHKIIMOHATBHOE
COCTOSIHME PACTEHUH.

Hakonenue 3arpsizHuTenieil B opraHax pacTeHuil. 3arpsi3HeHue C.-X. MPOJYKIUHU TSHKEIbIMU
MeTaJlJIaMH, IeCTULUAAMH, HUTPAaTaMH, PaAUOHYKJINIaMH; KOHTPOJIb KaueCTBa MPOAYKLIUU.
MexaHnu3MBbl yCTOMYNBOCTH K 3arpsA3HUTENSAM U IIyTH UX HOBBIIICHHUS

Metoauka onpezneneHus >kapoCTOMKOCTH PaCTUTEIbHBIX TKaHEH

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

dopMupoBaHUE KauecTBa MPOIYKLIUHU 3€PHOBBIX 3JIAKOBBIX KYJbTYp: HAKOILJICHHE OEJKOB,
YIJI€BOJOB, JUIHNA0B BUTAMUHOB. BilMsHUE BHEIIHUX YCJIOBMM Ha COCTAaB 3€pHAa BIIUSHUE
YCIIOBUM MUHEPAIbHOIO MUTAHUS HA KAUECTBO MPOTYKIUH.

dopMHpOBaHUE KauecTBa MPOAYKIIUH 36pHOOOOOBBIX KYJIbTYD.

®opmupoBaHuE Ka4eCTBa MPOIYKIIMN MACIUYHBIX KYJIbTYD

®opmupoBaHuE KadyecTBa MPOIYKIIUH KOPMOBBIX KYJIBTYD

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

®opmupoBaHue KayecTBa MPOIYKIUH IJI010BO-SITOJAHBIX KYJIbTYD

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
pacrenuii. ®uU3noNOTUsA pacTeHUl — TeOpeTHUYECKasi OCHOBA arpOHOMHHM M 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 BOJI00OECTICYUEHHOCTH U BOAHBIN OajlaHC pacTeHuil B arpoduroie-
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 OPraHUUYECKUX BEIIECTB B PACTEHUSX
®duzunonorus pocra

Y CTONYMBOCTD pacTEeHH K HEOIAroNnpHUsATHBIM TOYBEHHBIM (PakTOpam.
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Y CcTONYMBOCTD pacTeHH K (PUTONMATOTC€HHBIM OMOTHUYECKUM (pakTopam.
Y CTONYMBOCT PACTEHUM K aHTPOIIOT€HHBIM 3arPSA3HUTEISIM OKPYXKAIOIEH 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.

®dusznosorus 1 OUOXUMHUS paCTEHUN

M: Koioc, 2005

Tperssxkos H.H. u ap.

[IpakTukym 1o pu3HOIOrUU pacre-
305078

KomocC, 2003. - 288 c.,
ua

H.M. I'onuaposa, 1.B.
Opa3zaeBa, M.U. I1aB-
JIOB

dusunosnorus pacTeHui: gadopa-
TOPHBIH TPAKTHKYM.

2014 (OBC PykoHnT)
https://rucont.ru/efd/2279
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. JlomotHUTEIBLHASI ITUTEPATYPa

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.,
JAmvutpuesal'. A.

dusnonorus pacTeHui: yueo. s
BY30B

M.: Beicm. mmik., 2005

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

dusnonorus pacTeHui: yueo. s
BY30B

M.: Bmanoc, 2005

buoxumust pactenuii: yueo.
nocoodue

Pocros u//]; ®enukc,
2004

N.N. bagununa.

JIOTMM U OMOXUMHH PACTCHUI

[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] :

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-
ATENbHOI paboThI (C 3JIEeMEHTaMU
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. Tlopran denepanbHbIX TOCYJAPCTBEHHBIX 00pa30BATENbHBIX CTaHIAPTOB BBICIIETO

HBIX CHCTEM

obpazoBanus http://fgosvo.ru/

2. Tlopran

"UnpopManinoOHHO-KOMMYHUKAIIHOHHBIE

http://www.ict.edu.ru/

TEXHOJIOTHH B

oOpa3zoBanun"


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.

Web of Science Core  Collection momuremarnueckas  pedepaTUBHO-
oubnmuorpaduueckas W HayKkoMmeTpudeckas (OmOmuomerpudeckas) 0Oa3za JaHHBIX
http://www.webofscience.com

[TomHoTekcTOBBIN apxuB «HarmonansHbI DiiekTpoHHO-MHpOpMamonnsiii Koncop-
muym» (HOUKOH) https://neicon.ru/

Basbl manHbIX n3garenabcTBa Springer https:/link.springer.com/

OneKTpOHHO-OMOIMoTEUHass cuctema wusjartenscrBa «Jlanb». — Pexum gocryna
http://www.lanbook.com/

DneKTpoHHO-0nbOaroTeyHast cucrema «HanmonanbHbli dpoBoit pecypc PykoHT». —
Pexxum moctyma: http://rucont.ru

Hayunast anexktponHas 6ubauoreka. — Pexxum nocryma: http://eLIBRARY.RU
becrnatnast anexktponnas MaTepHeT-0nbaMoTeKa o BceM 001acTsiM 3HaHHu. — Pe-
KM joctyna: http://www.zipsites.ru/

Wurepuer-6ubmuoreka IQlib. - Pexxum moctyna: http://www.iglib.ru

Poccuiickuit  ¢enepanbHblii  00pa3oBaTeNbHBIM TOpTan. — Pexum jgocryna:
http://www.edu.ru/

HauwmonanbHas SHIMKJIOTICIYECKAs ciryxo0a. - Pexum J0CTyTa:

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

Crnosapu u suukoneann ON-Line. — Pexxum noctymna: http://dic.academic.ru/
Temaruveckuii cioBaps ['toccapwuii.py. — Pexxum mocryna: http://glossary.ru/

Caiit LlenTpanbHON Hay4YHOU CENbCKOXO03IUCTBEHHOU OMOINOTEKH. — [ DNEKTPOH. pe-
cypc]. — http://www.cnshb.ru

bubnuoreka o ecrectBeHHbIM Haykam PAH — http://www.benran.ru;
DeKTPOHHO-0MOINOTeYHAs cucreMa bpsanckoro I'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 Hay4HOM CENbCKOXO3SHCTBEHHOM ONOIHO-
TEKH, HIMEETCS JIOCTYM K MOMCKOBOM cucteme B karasorax [{THCXB.

http://fizrast.ru/

6.3. IlepeyeHb NPOrpaMMHOIo odecrne4eHust

Onepanunonnas cucrema Microsoft Windows XP Professional Russian
Oneparrionnast cuctema Microsoft Windows 7 Professional Russian
Oneparrionnast cuctema Microsoft Windows 10 Professional Russian
Oducnoe nporpammuoe obecnieuenne Microsoft Office 2010 Standart
Oducnoe nporpammuoe obecnieuenne Microsoft Office 2013 Standart
Oducnoe nporpammuoe ooecrieuenue Microsoft Office 2016 Standart
OducHoe nporpammuoe obecrnieuenue OpenOffice

Oducnoe nporpammuoe obecnieuenue LibreOffice

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI (MOAYJIS)

VYuebHbIe ayauTopuu i npoBeaeHus | CrienuanbHble TOMENIeHus (y4eOHbIe ayAuTOPUU U T10-
3aHATHH JIEKIUOHHOro THna: 416 MEIIECHUS JUIsI CAMOCTOSITEIbHONW MOATOTOBKM M XpaHe-



https://link.springer.com/
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http://www.bgsha.com/ru/index.php

Y4eOHbIe ayAUTOPUH TS TPOBEACHUS
nabopaTopHbIX 3aHsTHiA: 421

Y4eOHbIe ayTMTOPHH ISl TIPOBEICHHSI
MPAKTUYECKUX 3aHsATuil: 421

Y4eOHbIe ayTUTOPHH ISl TIPOBEICHHSI
TPYNIOBBIX U WHIUBUIYAIbHBIX KOH-
cynpranmii: 421

Y4eOHbIe ayAUTOPUH IS TPOBEICHUS
TEKYIIETO KOHTPOJIS U IIPOMEKYTOUHON
artecranuu: 421

AymuTopHs JUIsSi CAMOCTOSITEIILHOU pa-
6oter: 311

[Tomenienne s XpaHeHUs U Mpopu-
JAKTHYECKOTO OOCITY)KMBAHHS ydeOHO-

HUST 00OpY/IOBaHUSI) YKOMILJIEKTOBAHBI CIEIUATH3UPO-
BaHHOU MeOeNbI0 U TEXHUYECKUMHU CPEICTBAMH 00yde-
HUs (CKaHep, MPUHTEP, TEIIEBU30p, MPE3EHTAIMH. yueo-
Hele GunbMbl, [IpemnararoTcss HaOOPHI AEMOHCTPALMOH-
HOTO OO0OpYAOBaHUS M Y4YeOHO-HAIISAHBIX ITOCOOHIA,
o0eCTeYnBaOIINe TEMATUYECKUE WIUTIOCTPALIUH, COOT-
BETCTBYIOIIME AMCHMIUIUHE U paboueld yuyeOHOU mpo-
rpamme TucHUIUIHHBL. OCHAIIeHbl BUACOTEXHHUKON (T1e-
PEHOCHOM MYJIbTUMEIUHHBIN TIPOSKTOP, TEJIEBU30D)
Aynuropus Uisl caMOCTOATEIbHOW pabOThl OCHaIEHA
KOMITBPIOTEPHOW TEXHUKOM C MOJAKIIIOUEHUEM K CETH
«aTepHeT» M obecnedeHa JIOCTYIIOM B 3JEKTPOHHYIO
nH(pOopMaLMOHHO-00pa30oBaTeNbHYI0 Ccpely bpsHcKoro
rAY.

ro obopynoBanus: 421

8. OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTPOLUECCA AJI51 JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbSA U UHBAJIN10OB

® JIJ1s1 CJIETIBIX U CIa00BUIAIIUX:

- JIeKIMK 0(OPMIISIFOTCSL B BHJIE JICKTPOHHOTO JIOKYMEHTA, JOCTYITHOT'O C MOMOIIBI0 KOMITh-
I0Tepa CO CIEeIUATN3NPOBAHHBIM IPOTPAMMHBIM 00eCTICUCHUEM;

- MICbMEHHBIE 33JIJaHUS BBITIONHSAIOTCA Ha KOMITBIOTEPE CO CHEIHAIN3UPOBAHHBIM MPOTPaMM-
HBIM 00€CIICeYCHUEM, WITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHAMBUIYalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- JI71s1 BBITIOJTHEHUS 3aJaHus TIPU HEOOXOIMMOCTH TPEAOCTABIISACTCS YBEIUIHBAIOIIECE YCTPOU-
CTBO; BO3MOYKHO TaK)Ke€ MCIOIb30BAaHNE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOICTB;

- MIUCbMEHHBIC 3aJIaHusT OPOPMIIIIOTCS YBEIIMYECHHBIM IPU(TOM;

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

® JJIsI TITYXHX U CIIa0OCTBIIIAIINX

- JeKIUU Oo(QOpPMIIIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, TUOO MPEIOCTaBIsSETCS 3BYKO-
YCHJIMBAIOIIAS amapaTypa WHIAUBUIYATLHOTO TTOJIH30BAHUS;

- MIICbMEHHBIE 3a/IaHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- DK3aMCH | 3a4€T MPOBOJATCSA B MUCBMEHHOW (hOpMe Ha KOMITHIOTEPE; BOZMOXKHO MPOBEIe-
HUE B GOpMe TECTUPOBAHHUS.

® JUTsI JTUT] C HAPYIICHUSIMH OITOPHO-/IBUTATEIILHOTO arapara:

- JeKIUU 0(hOPMIISIOTCS B BUJIE JICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IMTOMOIIBI0 KOMITb-
I0Tepa CO CIEeNHUATN3UPOBAHHBIM MMPOTPAMMHBIM 00eCTIEYeHUEM;

- MICHbMCHHBIC 33JITaHUS BBITIOJNHSAIOTCS Ha KOMITBIOTEPE CO CHEIHAM3UPOBAHHBIM ITPOTPaMM-
HBIM 00CCITICUCHHEM;

- K3aMEH M 3a4€T MPOBOATCS B YCTHOU (DOpME WIIM BBITIOJHSIOTCS B TUCBMEHHOW popMe Ha
KOMIIBIOTEPE.

[Tpr HEOOXOMUMOCTH MPETYCMATPUBACTCS YBEIHMUCHNE BPEMEHH TS ITOJITOTOBKH OTBETA.

[Tpoueaypa mpoBeACHUS MPOMEKYTOUHOM aTTeCTAMU JUIsi 00yJarOIINXCsl YCTAHABTUBACTCS C
y4ETOM WX WHIAWNBUAYIBHBIX INCUXO(U3MUECKHX OcoOeHHOCTer. IIpomekyTodHass arTecTarus
MOJKET MPOBOAUTHCS B HECKOIILKO JTAIOB.

[Ip mpoBeneHWH TPOIEAYPHl OIECHUBAHUS PE3YIBTaTOB OOYyUCHHUS MpPeIyCMaTPHBACTCS
UCIIONB30BAaHUE TEXHUUYECKHX CPEICTB, HEOOXOAMMBIX B CBSI3M C WHIUBUAYAIbHBIMU



0COOEHHOCTSAMHU O0YYaIOIIUXCS. DTH CPEACTBA MOTYT OBITh MPEIOCTABICHBl YHHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEACTBA.

[IpoBeneHre  mpoueAypbl  OICHHWBAaHUS  PE3YAbTaTOB  OOydeHHs  JOMYyCKaeTcst ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcs A0CTYN K MHPOPMAMOHHBIM 1 OubnuorpaduiyeckuM pecypcam B cetu MH-
TEpHET AJIS KaX/10ro o0yyaroerocs B hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSM UX 370POBbS U
BOCIIPHUSATHS HHPOPMALIUH:

® JUIsl CJICIIBIX U CIIa0OBUIAIIUX:

- B ICYaTHON (pOopMe yBETUUEHHBIM IIPHUPTOM;

- B (hOpMe 3IIEKTPOHHOIO JOKYMEHTA;

- B hopme aynuodaiina.

® Ul TJIYXHX M CIa0O0CbIIAIINX:

- B Ie4aTHou (opme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

e 11 00yYaroIUXCsl ¢ HAPYIIEHUSIMU OIIOPHO-ABUraTeIbHOIO anmapara:

- B IeyaTHOH popme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

Y4eOHble ayJUTOPUU Ul BCEX BHJIOB KOHTAKTHOW M CaMOCTOSTENBHOH pabOThI, Hay4Has
6u0nMoTEKa U MHBIE OMEIIEHUS A1 00yYeHHs OCHALIEHBI CIIEUAIbHBIM 000pyI0BaHUEM U y4eO-
HBIMH MECTaMH C TEXHHUECKUMH CPEICTBAMU OO0 yUCHHS:

® JUIsl CJICNIBIX U CIIa0OBUIAIINX:

- 3JIEKTPOHHO-ONITHYECKOE YCTPOHCTBO focTyna K nHbopmauuu ans aun ¢ OB3 npeanasna-
YEHO JUISl YTEHUS ¥ IPOCMOTPA N300pasKEHHH JIFOIbMHU C OCIIA0JICHHBIM 3pEHHEM.

- CIIeLMATU3UPOBAHHBIIN POrpaMMHO-TEXHUUECKUN KOMITJIEKC sl CIa0OBUASIINX. (ayAUTO-
pust 1-203)

® Ul TIIYXHX M CIa0OCIbIIAIINX:

- aBTOMATH3MPOBAHHBIM PabOYUM MECTOM JUIs JIIOJIeH ¢ HapylIeHHeM cilyXa U ciaabocibl-
TIAMTHX;
- aKyCTUYECKHH YCUIIUTEb U KOJIOHKH;

- UH/IMBU/TyaJIbHBIE CUCTEMBI YCUJICHHUS 3BYKa
«ELEGANT-R» npuemnuk 1-ctopoHHeil cBsizu B nuana3one 863-865 MI'1q
«ELEGANT-T» nepenatuuk
«Easy speak» - HHIYKIIMOHHAs METHs B IUIACTUKOBOM OIIIETKE JUIsl OECIIPOBOIHOTO MOIKIIOUYEHUS

YCTPOKCTBA K CITYXOBOMY aIllapary CIa0OoCbIIIAIero
Muxkpodon neranunsiit (863-865 MI'nr), Hengda
MuxkpodoHn ¢ oroioBbeM (863-865 MI'm)

- TPYIIIOBBIE CUCTEMBI YCHIICHUS 3BYKa

-IlopTaTuBHas ycTaHOBKa O€CIIPOBOHOMN Tiepeaadun HHPOPMaIIUH .

e 11 00yYaroIUXCs ¢ HAPYIICHUSIMU OMOPHO-ABUraTeIbLHOIO anmapara:

- IEPEIBIKHBIMHU, PETryJINPYEMBIMHU 3proHoMuueckumMu napramu CHU-1;
- KOMIIBIOTEPHOW TEXHUKOW CO CTIEIMATBHBIM ITPOrPAMMHBIM 00€CIIEUeHUEM.

Hpuno:xenue 1

®OHJ OHEHOYHBIX CPEJACTB

1. TACIIOPT ®OHJIA OLIEHOYHbLIX CPEJICTB



Hampasnenne 35.03.07 TexHOJIOTHS MPOU3BOJACTBA U MEPEPAOOTKU CETBCKOXO3HCTBEHHOM MPO-

JYKIUHI

[Tpoduns TexHomorus npou3BOJACTBA, XPAHEHUS U MIepepabOTKU MPOAYKIIMN PACTEHUEBOICTBA

Hucnurnnuna: OU3HoI0THs 1 OMOXUMHUSI paCTEHUN

dDopMa HpOMe)I(YTOqHOﬁ aTTecraquu:. 5K3aMCH

2. IEPEYEHb ®OPMUPYEMbIX KOMIIETEHIIUMA U DTAIIBI UX

POPMUPOBAHUA

2.1. Komnerenuuu, 3akperuiénnble 3a qucuumuinaoit OII0I1I BO

I/I3yquHe JUCHMIUIMHBLI «DPU3HON0rus U OHMOXUMMUS paCTeHHﬁ>> HaIIpaBJICHO Ha (1)OpMI/IpOBaHI/II/I

CIIEYIOIINUX KOMIETCHIIUH:

OIIK -1 Crnocoben pemiaTh TUIIOBBIE 3a7a4d MPOPECCHOHATBHON IeATETbHOCTA Ha OCHOBE

3HAHUM OCHOBHBIX 3aKOHOB MATEMAaTHYECKHUX M €CTECTBCHHBIX HayK C IIPUMCHCHUCM I/IH(l)OpMaIII/I-

OHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

OIIK-1.1. UJ-1 JlemOoHCTpUpPYET 3HAHUE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX, €CTECTBEHO-

HAayYYHBIX " O6H_IerO(1)CCCI/IOHaJ'ILHLIX JAUCIMIIINH, HCO6XOI[I/IMLIX I pCIICHUA THUIIOBBIX 3a/1a4 B

o0yacT arpOHOMUU

OIIK-1.2. U/1-2 Vcnonb3yeT 3HaAHUS OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX U €CTCCTBEHHBIX

HAayK JJIsI pCHICHUA CTaHAAPTHBIX 3ala4 B arpOHOMHUU

OIIK-1.3. U -3 [Tpumenser nHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTMU B PELICHUU

THUIIOBBIX 3a/1a4 B obnacTu arpOHOMHH.

2.2. [Ipouecc (popMHPOBAHUSI KOMIIETECHIIHI
no aucuuniauie «®u3nos10rust 1 OMOXUMHUS pacTeHHI»

Howmep
pasne- HaumenoBaHue pa3ziesioB U TeM /BUJ 3aHATHsL/ 3.1
na

Vv.1

T

Pasnes 1. ®u3noJiorusi 1 6MOXUMHUS PACTUTEIBLHONH KJIETKH

Pa3nea 2. BoaHnblii 00MeH

Paznea 3. dorocunTe3

Paznen 4. /Ibixanue

Pasznen S. MuHepaJbHOe NUTaHUE PACTEHU

Pa3znen 6. OOMeH ¥ TPAHCHIOPT OPraHUYECKUX BelIeCTB

Paszpnen 7. Poct u pa3Butne

Pasnes 8. IlpucnocodisieMoCTh M yCTOHYMBOCTD

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

Pa3nen 9 . @opMupoBaHHe KauecTBA YPOXKAs

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

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

Cokpaienue: 3. - 3HaHue; Y. - ymenue; H. - HaBbIKH.

2.3. CTpyKTypa KOMIETeHIHii 110 TuCHHILTHHE «DU3H0JI0rHsI 1 OHOXHMHUS PACTEHHID)




OIIK -1 CrocoOeH periath TUMOBBIE 331a4d TPOPECCHOHATLHONW JEATEIFHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTeMAaTHYECKHX M €CTECTBEHHBIX HAyK C NMPUMEHEHHEM WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEX-

HOJIOTUI
3natsb (3. OIIK -1) Vumers (Y. OIIK- 1) Brnagers (H. OIIK-1)
DopMbl, DopmblI, DopmHl,
METOBI, Onucanue METOBI, Onucanue METOBI,
Ornucanwe
TEXHO- TEXHO- TEXHOJIO-
JIOTUHU JIOTUHU TUH
OCHOBBI  (pH3HOJIOTHH W
OMOXMMHY pacTeHUi; OMo- peuiaTh THUIIOBBIE 3aJa4u
XUMUYECKUN COCTaB pacre- npodecCcHoHaIbHOM  Jies- SHAHMAMI OCHOB-
Hnﬁ, npupony H (1)yHKI_II/II/I TCIBHOCTHU, OnpeacIsAThL HBIX 3aKOHOB
OCHOBHBIX BEIIECTB B pac- npupony H GHOXHMHUE- raTfogf;foﬁx
TUTEJIbHOM OpraHusMme, CKMHU COCTaB pacTCHUMU, Ha6opa- HAYK JUT5 KOHTDO-
IPOLIECCHI,  CBSA3aHHBIE C | Jlekruu | OUECHUBATL HUX ¢usnoo- TOPHBIC | TUPOBaHHS XOj1a
BOJHBIM O0OMeHOM, (OTO- | pasne- TMYECKOE COCTOSHHE IO (npax- H3mONOTHYe- Jlabopa-
CUHTE30M, JIbIXaHHEM, 00- 0B No OHMOJIOTHYECKUM Iponec- THYe- CKUX TIPOTIECCOB B TOPHBIC
MEHOM M TPaHCIOPTOM Op- | 1, 2, caM; OIpENENATh IOKa3a- cxue) PACTHTETbHOM (mpakTu-
TaHUYECKUX BEMIECTB; OC- | 3.4,56,7 TSN ynquafoumevpocn pa6OTLI OpTaHmM3Me tIeCKI/Ie)
HOBBI MUHEPAJILHOIO IuUTa- | 8 9. pa3BUTHE pACTEHUM, UX pasie- HaBLIKaMH’ OlCH- paboThI
HUs; (DAKTOPBI, BIUSIOIINC HpHCPOCO6Hﬂ6MOCTB VI/I 108 No B — pasnenoB
Ha pOCT U pa3sBUTHUE pacTe- YCTOMYMBOCTb K BO3ICHU- 1.2 CKOTO  COCTOSIHMS Ne 1, 2,
HUii; [PHCIOCOOIAEMOCTD CTBUIO (PaKTOPOB CPEBL; | o'y o 5 orerni B ux 3,4,5,6,7,
U yCTOHMYMBOCTH, OHOXH- Ha OCHOBE 3HAHWH OCHOB- ég’ " E ATALIOMHOIO 8,9
MHYECKHE OCHOBBI (hOPMH- HBIX 3aKOHOB Maremaru- | '’ HiTeHHHPIwIa
poBaHusA KaqueCTBa ypoxkast YECKHUX U CECTCCTBCHHBIX OHpeI[eJ]eHI/I;I
CEIBbCKOXO3UCTBEHHBIX Hayk C IIPUMCHCHHCM
KYyJbTYp A PCIICHUS TH- MH()OPMAIHOHHO- (axTopos  yityd-
MOBBIX 3aa4d mpodeccro- KOMMYHUKAITMOHHBIX HHICHIT poctd,

HaJIbHOH J€SATEILHOCTA Ha
OCHOBE 3HAHHM OCHOBHBIX
3aKOHOB MaTEeMaTUYECKUX
W eCTECTBEHHBIX HayK C
MpUMEHEHUEM  UH(OpMa-
IIMOHHO-

KOMMYHHUKAIIMOHHBIX ~ TEX-
HOJIOTHH

TEXHOJIOTUH JHarHOCTH-
pOBaTh HENOCTATOK WU
H30BITOK JJIEMEHTOB MH-

HEPaJIBLHOTO MTUTAHUS;
¢dbopMHupOBaTL  KayecTBO
ypoXKasi  CeJIbCKOXO3sIi-

CTBEHHBIX KYJIBTYp

pasBUTHS M Kaue-
CTBa MPOAYKIUH C
NPUMEHEHUEM
UHPOPMAITHOHHO-
KOMMYHHKAaIIUOH-
HBIX TEXHOJIOT U

3. IOKA3ATEJIA, KPUTEPUU OLIEHKW KOMIETEHITAM
U TUIIOBBIE KOHTPOJIbHBIE 3AJJAHUS

3.1. Oyenounvie cpedcmea 011 NPOBEOEHUSA NPOMENHCYIOYHOT AMMECM Ay OUCYUNTUHBL

KapTa OLICHOYHLIX CPEACTB l'lpOMe)KyTO‘lHOﬁ arreCTalu JUCHUIIJIMHBI Du3noJ10rus U OMOXUMMUS

pacTeHmii, npoBoAMMOIi B opMe 3K3aMeHa

Kontpo- | Onenou-
Paznen mucru- JIUpyeMbIe| HOe Cpel-
n/m KoHTponupyembie TuaakTHIECKUE SIUHHIIBI (TEMBI, BOIIPOCHI)
TTHHBI Komre- | cTtBO (Ne
TCHIIMH | BOIIPOCA)
1| ®dusnonorns n [Ipenmer, 3agaun 1 MeCTO (HU3HOJIOTUN U OMOXUMHUHU PaCTEHUH 1-19
OMOXHMMUS pac- [B CUCTEME OUOJIOTHYESCKUX 3HAHUH CPEI €CTECTBEHHO-HAYYHBIX U OIK — 1
TUTEIBHOI arpoHOMHYeCKUX auciuiuinH. Tema 1.1 XuMmudeckuii cocTaB pac-
KIETKH TUTEeTsrHON KIeTku. Tema 1.2 OOMEH BeIIECTB B pPaCTUTEIHHOM




knetke. Tema 1.3 CTpykTypa u GyHKUIMH PaCTUTEIHHOMN KISTKH.

Bonneiii 00mMen

Tema 2.1 Boansiii oOMeH pactenuii. Tema 2.2 ®usuonorus Boo-
rorstomenns pacteHnid. Tema 2.3 Tpancrupanms. Tema 2.4 Dxo-
JIOTMYECKHE acCIleKThl BOJ000ECIIEUEHHOCTH M BOJHBIM OayaHc
pacTeHHil B arpo()UTOIICHO3aX.

OIIK -1

20-40

dotocuHTE3

Tema 3.1 OOmas xapakTepucTHKa GOTOCHHTE3a U (DOTOCHHTETH-
JecKoro ammapara.. Tema 3.2 DHepreTHuecKne acteKThl (POTOCHH-
te3a. Tema 3.3 buoxumuueckue acnekTsl ¢orocuHre3a. Tema 3.4
Tema 3.5 @oTOCHHTETHYECKAS IEATEINHHOCTH ITOCEBA.

OIIK -1

41-62

Hpixanue

Tema 4.1 buonorus u sxonorus aeixanus. Tema 4.2 DHepreTuye-
CKHE aclekThl Ablxanus. Tema 4.3 bruoxumuyeckue acrekThl Jbl-
XaHWS: TITUKOJIUTHYECKAN MyTh OKHUCICHHS TIIOKO3BI - JIOKAIH3a-
[y, o0mas cxeMa M SHepreThdeckas 3(QpQPeKTUBHOCTh; MEHTO30-
(docdaTHBI TyTh OKUCICHUS TJIFOKO3bI - JIOKAJIHM3alMs, 00Inas
cxeMa u sHepreTudyeckas 3 (HeKTHBHOCTh. bpoxeHwne, Kak crmocod
OKHUCIICHUS TIFOKO3BI B aHA3POOHBIX YCIOBHUSIX: CYIIHOCTH OpOKe-
HUSI, KOHEYHbIE MPOJYKTHI, OalaHCOBBIE YpaBHECHUS, DHEPreTHYE-
ckass 3()(EeKTHBHOCTh, (U3UOJOTHYECKas pOJib. [ JTHOKCAIATHBIN
rukr (I'OLT).

OIIK -1

63-74

MunepansHoe
[IATaHUE pac-
TEHUM

Tema 5.1 buonornyeckre acieKThl MUHEPAIBHOIO NUTaHUs. TeMa
5.2 OCHOBHBIC 3aKOHOMEPHOCTH TIOTJIOLICHHUSI JJIEMEHTOB IHTa-
Hua. Tema 5.3 DKojornyeckrue acneKThl MUHEPAIbHOIO MUTAHUS
C.-X. paCTCHUM.

OIIK -1

75-87

OOMmeH u
TPaHCHIOPT Op-
FaHUYECKUX
BEIIECTB

Tema 6.1 O0MeH amuHOKKCIOT U OekoB. Tema 6.2 OOMeH yriie-
BonoB. Tema 6.3 OO0men nmunuunoB. Tema 6.4. DOyHKIMOHATBHAS
XapaKTePUCTUKA OPraHMYECKUX BEUIECTB B PACTCHUSIX: KOHCTUTY-
[IMOHHBIE BEIIECTBA, 3alIaCHEIE, METAOOINTEL

OIIK-1

88-104

Pocr u pasBu-
THE

Tema 7.1 ®usuonorus pocra. Tema 7.2 ®usnongorus pa3BUTHSA
pacteHuil. Tema 7.3. PerynsatopHble MEXaHU3MBbl PA3BUTHS

OIIK -1

105-124

[Ipucmoco6ms-
€MOCTb U
YCTOUYUBOCTH

Tema 8.1 YcTolunBOCTh pacTeHnit K HEOIArONPUATHBIM TEMITEpa-
Typam.

Tema 8.2 YCcTOMYMBOCTD pacTeHUH K HEOJIArONPHUATHBIM MTOYBEH-
HBIM (haKTOpaM.

Tema 8.3 YcroW4nBOCTh pacTeHHH K (QUTOMATOTEHHBIM OHOTHYE-
CcKUM (pakTopam.

Tema 8.4 YCTONYMBOCTH paCTEHHUI K aHTPOIIOI€HHBIM 3arpsi3HUTE-
JISIM OKpY>Karoliei cpepl.

OIIK-1

125-139

dopmuposa-
HUE KayecTBa

dusnonorus u bnoxumust GOPMHUPOBAHHS KauecTBa ypoKasi ¢/X
KYJIBTYP.

yposKast

OIIK -1

140-146

KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

HpCI[MCT, 3aga4u 1 MCCTO (I)I/ISI/IOJ'IOFI/II/I 1 OMOXUMUH paCTCHI/Iﬁ B CHCTEME OHOJIOTUYECKHUX
3HAHUI cpeau CCTCCTBCHHO-HAYUYHBIX U arpOHOMHWYCCKUX NUCHUILINH.

Mertoapl ¢puznonorun pacteHuii. CoBpeMeHHbIE TTPOOIeMbI (PHU3UOTIOTHU PACTCHUM

OO01mas xapakTepuCcTHKa XMUMHUYECKOTO0 COCTaBa PACTHTEIbHOM KIIETKU: OpraHMYecKHue Be-

mecTBa, MUHCPAJIbHBIC BCIICCTBA, BOAA, Knaccn(bnxaum{ OpTraHNYCCKUX BCUICCTB KIICTKU.

XapakTepuCTUKAa OPraHUYECKUX BEIIECTB KJIETKH — aMUHOKUCIOTHI W OENKU: 3JIeMeHTap-
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17.
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21.
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24.
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26.

HBIH COCTaB; XUMHUYECKasl Mpupoaa U QyHKIUH.

VYTrneBoapl: 3MEMEHTapHBIA COCTaB; XMMHUYecKas Npupoaa W (yHKIMHA (MOHOCaXapHbl,
OJIUTOCAXapUIbI, TOTUCAXAPUIBI).

Jlunuasl: SIeMEHTapHBIN COCTaB; XUMHUYECKas mpupoaa u GpyHkuu (Kupsl, hochonumnuabl,
TJIUKOJIATIHIBI ).

HyxkneoTuabl U HYKJIEHHOBBIE KUCIIOTBI: 3JEMEHTAPHBIA COCTaB; XMMHMYECKas MPUPOAA U
GyHKIHH.

BemiecTBa BTOpHUHOTO MPOUCXO0XKICHUS

OOMeH BellecTB B paCTUTENBHON KJIETKH: MOHATHE 00 0OMeHe BellecTB, MeTaboInu3M, aHa-
60mm3Mm, katabonmsM. OcoOEHHOCTH OMOXMMUYECKUX PEaKIUii.

CymHocTs (hepMeHTaTHUBHOTO KaTanu3a. @DepMEeHThI, UX CTPOCHHE U CHEUU(DUUHOCTD,
KJaccuuKanus.

OO0mias xapakTepuCTUKa CTPOCHHS PACTUTEIBHOM KJIETKU: KJIETOYHAass 000Ji0uKa, MpOTO-
ia3ma, Bakyolb. Kierounble MeMOpaHbl: CTPYKTypa U CBOMCTBAa OMOJIOrHYecKOi MeMOpa-
HBI, MEMOpPaHHBIE CUCTEMBI KIIETKU.

XapakTepucTUKa MPOTOIUIA3MATHYECKUX CTPYKTYpP: AP0, HUTOIIa3Ma, XJIOPOILIACThI, MH-
TOXOHJAPUU, pUOOCOMBI, MUKPOCOMBI, SHIOTIIIa3MaTHUECKAasl CETh.

[TpoHHIIaeMOCTh KJIETKA JUTSl BEMIECTB: XapaKTep MPOHHUIIAEMOCTH, CBSA3b MPOHHUIIAEMOCTH C
(U3HOIOTUUECKIM COCTOSTHUEM KJIETKHM U OCOOCHHOCTSIMM MPOHHUKAIOIIETO BellecTBa. AK-
TUBHBI M MACCHBHBIN TPAHCIOPT BEIIECTB Yepe3 MeMOpaHy: MEXaHU3MbI U 3aKOHOMEPHO-
CTH.

KneTka kak 11e10cTHas )KMBasg CUCTEMa: KOMIIAPTMEHTAIIUS KIETKU (CYIIHOCTh, 3HAUYEHHUE),
OCHOBHBIE KOMIIAPTMEHTHI KJIETKH, UHTETrpalns OOMEHHBIX MPOLIECCOB B KIETKE, MEXaHU3-
Mbl BHYTPHUKJIETOYHOT'O TPAHCIIOPTA BEIECTB.

B3auMocBsI3b M B3aMMOJAEHUCTBUE KJIETOK ILIEJIOCTHOIO PAaCTUTENBHOTO OpraHu3Ma: KIIeTKa
KaK IEJIOCTHAsI CHUCTeMa, MEXKJIETOUHbIH 0OMeH MH(popmanueil (mpupoaa OuosiaekTpuye-
CKMX MOTEHIMAJIOB KIJIETKH, UX XapaKTEPUCTHKA U KaHAJBI IEpeaadHn).

MeTtoauka MpoBeACHNsI KAYeCTBEHHBIX Peaklnii Ha OOHapyKeHUe OEJIKOB B CeMEHaxX
MeTtoauka MpOBENCHHS PEeaKiii Ha OOHAPY)KEHHE 3alacHbIX YIIIEBOJOB B MPOTYKTUBHBIX
OpraHax pacTeHHU

Mertoarka mpoBeieHUs AUArHOCTUKH (DYHKIIMOHAIBHOTO COCTOSIHUS KIJIETKH M0/IBEP’KEHHON
BO3/ICHCTBUIO TEIIJIOBOTO CTpecca

MeTtoauka MpoBeAeHUs AMATHOCTUKU (PYHKIIMOHAIBHOTO COCTOSIHUSI KJICTKH TOABEPKEHHON
BO3/ICUCTBUIO MOBPEKAAIONIUX XUMUYECKUX BEILIECTB

XapakTepuCcTUKa BHYTPUKIETOUYHOW BOBI: COJEPKAHWE W JIOKATU3AIMsl BOIBI B KIIETKE,
POJIb BOJBI B JKMU3HU KJIETKH, (POPMBI BHYTPHKIIETOYHON BOJBI M X (PU3UOJIOTHUECKOE 3HA-
YeHHE.

OcMOTHYECKUIT MEXaHNU3M BOJJOOOMEHA KIIETKH: OCMOC, OCMOTHYECKHIA TIOTSHIIUAT PACTBO-
pa. BoooOMeH KieTkH, TOMEIIeHHO! B BOJy M KOHLIEHTPHUPOBAHHBIN pacTBOp

MexaHu3Mm BoJj00OMEHa, CBA3aHHBINA C HA0OYXaHUEM U 0OTOYXaHHEM KJIETOYHBIX KOJIJIOUIOB.
Kopens - opran BojonoriomeHus (Mophosorust 1 aHaTOMHUsI)

XapakTepuCcTUKa MOYBEHHOH BOJbI, (POPMBI TOYBEHHOH BOJIBI, KO3(PPULIMEHT 3aBsiiaHUs —
METOJIMKA OTpeesIeHuUs

[TornouieHue u TpaHCHIOPT BOJIbI B PACTEHUSX: OCTYIJIEHUE BOJIBI B KJIETKU KOPHS, KOpHe-
BOE JIaBJICHHUE U €ro MPOosIBJICHUE («IJIay» PacTeHUM, TyTTalus)

3aBUCHUMOCTh BOJIOTIOTJIOMICHUS OT 3KOJOTHYECKHX (haKTOPOB (OT TeMIepaTyphl, BIaKHOCTH



27.

28.
29.
30.

31.

32.

33.

34.

35.

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

42.

43.
44,
45.
46.

47.
48.
49.
50.

51.
52.

BO3/lyXa U MOYBbI, a3palliH MOYBBI, KOHIICHTPAIMH COJIEH B TOYBEHHOM pacBoOpe
Tpancnimpauusi: CymHOCTb, pa3Mepbl, 3HaueHue. JIucT, Kak opraH TpaHCOHMpaLUu. Y CTbUY-
Hasl U KYTUKYJISApHAst TPAHCITUPALIIH.

MexaHu3M TpaHCTIUPALMU: 3TAlbl, YCTBUYHBIC TBUKCHUS, CYTOUHBIA X0 TPAHCITUPALIIH.
[Toka3zarenu TpaHCHUPAIMH, 3aBUCUMOCTH OT (DAaKTOPOB CpEIIBL.

3aBUCHUMOCTh TPAHCHHUPALUMU OT 3KOJOTHYecKHX (akTopoB (OT CBeTa, TEMIIEpaTypbl U
BJIQXKHOCTH BO3/1yXa, BIaKHOCTH 1104BbI).CyTOUHBII X0/ TpaHCIUPAIUH

[lepenBrrkeHne BOAbI B paCTEHUSIX: OMMKHUM TPAHCHIOPT B KOPHSX, NaJbHHUI TPaHCHIOPT IO
Kcujieme, OJIMKHUN TPaHCIIOPT B JIUCThSIX. XapaKTEPUCTHKA CHUJI, 00ECIIEUHBAIOIINX TPaHC-
HOPT BOJIBI 110 KCUJIEME.

XapakTepHucTuKa BOJHOro 0ajaHca pacTEHUI: CYIIHOCTh MOHATHUS, COCTABIISIOLINE BOJIHOTO
OaslaHca, MOJOXKUTEJIbHBII M OTpULATEIbHBIA OanaHc, NPUUMHBI U MOCIEICTBUS OTpULA-
TEJNbHOIO OaslaHca

Boanblit 1euuuT U ero BIMsSHUE HA PACTEHUS: CYIIHOCTh MOHSATHS, [TOKa3aTeNb AeQUIUTa
U METOJIMKA €TO0 OIpEeJIeIeHHUs], TOCIEICTBUS BOJHOTO AedunuTta. BpeMeHHOe U AUTENbHOE
3aBsianve. BopoynepikuBaromias crmocoOHOCTh PAacTEHHS: METOIUKA OMpPEIENICHUs, 3aBU-
CUMOCTD MTOKA3aTeNsl OT COACPHKAHUS U COCTOSHUS BHYTPUKICTOYHON BOJIbI

OnTumuszanus BoJ0OOECTIEUEHHOCTH PACTEeHUM NpU MepeyBIIaXHEHUH MOYBbI U €0 BIIMA-
HUE Ha pacTeHus (IPsIMOE, KOCBEHHO), ITYyTH ONTUMM3AIIMN BOI00OECTICUEHHOCTH PACTEHUN
Ha MepeyBIIaXHEHHBIX I10YBaX

OnTtumuszanus Boj000ECIEYEHHOCTH PACTEHMM MpPHU MCCYILIEHUU IOYBBI: BIIMSHHUE HENO-
CTaTKa BOJIbl HA PacTEHUsI, ONITUMU3ALMS BOJ000OECIIEYEHHOCTH — OPOLIEHHE, CIIOCOOBI MMO-
J¥MBa, TOJHMBHAas W OPOCHUTEIbHAs HOPMBI, MOCIEACTBUS HEKOHTPOIUPYEMBIX IOJUBOB,
OIpEEIIEHNE CPOKOB TOJIUBA.

MeTtoauka onpeneneHus Cocylen CUIIbl KIIETKM METPUYECKUM METOJI0M

Mertoaurka onpeneneHus coaepkaHus BOJbl M CyXOTro BEIIECTBA B PACTUTENIbHBIX 00bEKTaxX
Mertoauka onpeneneHus BOAOYAEP>KUBAIOIEH CTOCOOHOCTH pacTeHUM

MeTtouka onpeaeseHns BEIMUYUHbBI BOJHOTO Je(UIUTa B IUCThSIX

MeTtonuka onpeeseHns UHTEHCUBHOCTH TPaHCIUPALUU JINCTHEB

OO6m1as xapakTepucTHKa (GOTOCUHTE3a: OMOJIOTHYECKUE aCTIeKThl (POTOCUHTE3a — CYITHOCTD,
6anaHcoBOE ypaBHEHHUE, (PU3HOIOTUYECKHE 3HAUEHUE.

JIuct — kak oprad ¢orocuHTe3a (MOp(HOIOTUS U AaHATOMUS, IIYTH TPAHCIOPTA YIIIEKUCIOTHI,
BOJIbI U CBETA B XJIOPOIUIACTHI, ITyTH OTBOAA ACCUMUIISITOB U3 JIUCTA.

Xnopomiactsl (MOp¢hoIOTHUsi, aHATOMUS, XUMUYECKHI COCTaB, OHTOT'€HE3)
DOTOCUHTETUYECKUE MTUTMEHTHI (XJIOPOPUILIIBI, KAPOTUHOMIBI)

CaeroBas peakius GOTOCHHTE3a: CYIIHOCTh, 0aJaHCOBOE YpaBHEHHE.

MexaHu3M yTUIM3allMi CBETOBOW SHEPruu: (Qu3nyeckas MpUpo/ia CBETa, SHEPrus KBaHTA,
M30MpPaTeIbHOCTD MOTJIOMICHHSI KBAHTOB aTOMOM (MOJIEKYJIOH )

OyHKIMOHANbHAS OpraHu3anus (OTOCHHTETHUECKUX MUTMEHTOB ((poTocucrema 1 u 2), ¢o-
TOOKHUCIJIEHUE XJIOpOQHILIa

Xapakrepuctuka ¢orocunreTnueckod IDTLI, nukInyeckuii M HEUMKIUYECKUH TPaHCIOPT
anekTpoHoB B DTLI, poTocunreTnueckoe hochopunnpoBanue

TemuoBas (aza poToCHHTE3a: CYIIHOCTh, OAIAHCOBOE YpaBHEHHE.

MeTabonuyeckue myTH aCCUMUIIAIINN yraekucaoTsl: C-3 myTh (muka KansBuna)
Metabonnyeckue MmyTH aCCUMUIISIIAN YTAEKUCTOThL: C-4 myTh (ki XaT4a-Creka).
@doTtoabIXaHUE: CYITHOCTD Ipoliecca, PU3noI0rnyeckoe 3HaYCHHeE.
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62.
63.
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67.

3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHUX (DaKTOPOB: T€HETHYECKas MPel0NpeeIeHHOCTD
¢dorocuHTE3a, 3aBUCKIMOCTD OT KOHIIEHTPALUH XJI0poduiia (aCCUMIIIIUOHHOE YUCIIO), 3a-
BHUCUMOCTb OT 3arpy’K€HHOCTH JIUCTa aCCUMWISTAMM, 3aBUCUMOCTh OT BO3pacTa JUCTa U
LIEJIOCTHOT'O PacTEHUS.

3aBucuMOCTh (POTOCHHTE3a OT CBETA: 3aBUCMMOCTh OT MHTEHCHBHOCTHU CBeTa (KapAWHAIIb-
HBbIE€ TOYKHA CBETOBOM 3aBUCHUMOCTH), 3aBUCHMOCThH OT CIIEKTpalbHOro coctaBa cpera. Cy-
touHbld X011 (porocunTe3a. [lonarue o KIIJ[ porocunTesa, PoTOCHHTETHIECKON aKTHBHOM
paguaruu (DAP). DddexTuBHOCTs Ucnonb30oBaHusd DAP moceBoM. CBETOKYIbTYypa pacTe-
HUU.

3aBUCUMOCTH (POTOCHHTE3A OT COJACPIKAHMS YIICKUCIOTHI B BO3IyXe: KOHIEHTpAIHI U HC-
tounuky noctrymieHust CO2 B armocdepy, Biausaue koHuentpamun CO2 Ha (oTtocuHTE3,
YIJIEKUCIOTHBIE TOAKOPMKH, IYTH YJIyUIIEHHs! YIJIEKUCIOTHOIO MUTaHUS PACTEHUM B IOce-
BE

3aBHUCHUMOCTh (JOTOCHHTE3a OT MTOYBEHHO-KIMMATUYECKUX (DAaKTOPOB: TeMIepaTypHas 3aBU-
CUMOCTD (KapJMHAJIbHbIE TOYKU, MEXaHU3MBbI JCUCTBUS TeMIIepaTypbl Ha (OTOCHHTE3) 3a-
BHUCHUMOCTh OT YCIIOBHI BOJI0OOOECHEUEHHOCTHU (IPSIMOE W KOCBEHHOE BIIMSIHHE), BIIHSHHE
MUHEPATBLHOTO MUTAHUS (MPSMOE U KOCBEHHOE).

CoBmecTtHOE aelicTBHE (HaKTOPOB cpeabl Ha (DOTOCHHTE3: XapaKTep COBMECTHOTO JEHCTBUS
BHEIIHUX (PAaKTOPOB Ha (POTOCHHTE3, CYIIHOCTh 3aKOHA OTPaHUYMBAIONINX (AKTOPOB (3aKOH
MHUHHMYMa U €T0 UCTIOJIb30BAHUE B YIIPABICHUU (POTOCHHTE3OM).

®OTOCHHTE3, KAK 3JIEMEHT MPOAYKLHOHHOIO IpOoIecca: MOHIATHE O MPOAYKLHOHHOM MpPO-
necce, oTocuHTE3 U Mpolecc GOpMUPOBAaHUS MPOAYKTUBHBIX OPIaHOB PACTEHMS, IIOHSATHE
0 OMOJIOrMYECKOM U XO35IICTBEHHOM ypOxKae.

[Toka3arenn (QOTOCHHTETHYECKOM MAEATENbHOCTH IIOCEBA: XapaKTEpUCTUKA M METOAMKA
olpezeNeHus MMoKa3aTeleil JUCTOBOM IJIOIAAN IOCEBa, JIMCTOBOrO MHAEKca nocesa, PDII,
YI1®. Ynpasnenue GOTOCHHTETUYECKOHN 1EATEIbHOCTBIO TIOCEBA.

Mertoiuka onpeaeseHns CeKTPOB MOTJIOEHUS! TUTMEHTOB JIUCTa

MeTtouka onpeeseHns KOIMIecTBa XJIopouiria B IUCThAX

MeTtonuka onpeesneHrs BeIMUYNHbI YUCTOW MPOAYKTUBHOCTH (POTOCUHTE3A

OO01mas xapakTepucTUKa JbIXaHUs: OMOJIOrHYecKas CyIIHOCTh, 0aJaHCOBOE YpaBHEHHE, JIO-
KaJM3alus B KJIETKe, CyOocTpathl, (pru3nonorndeckas poib, MoKazaTelu (MHTEHCUBHOCTD JIbl-
XaHHUs, IbIXaTeNbHbINH KO (UIIUEHT).

3aBUCUMOCTb JABIXaHUS OT OMOJOTMYECKUX M DIKOJIOTHYECKHUX (PaKTOPOB: T'€HETUUECKUN
KOHTPOJIb JbIXaHMsI, 3aBUCUMOCTb JIBIXaHUS OT BO3PACTHOI'O COCTOSIHUS OPTaHOB M LIENOCT-
HOTO pacTeHHs, OT TeMmIepaTyphl (KapAUHAJIbHbIE TOYKH TEeMIIEpaTypHOW 3aBUCHUMOCTH,
TeMITepaTypHbIH KO3(PHUIIMEHT IbIXaHHs), OT Ta30BOTO COCTaBa BO3/yXa, OT YCIOBUM MU-
HEPAJILHOTO MUTAHUS.

Jpixanue B (GUTOIEHO3aX U ypo’Kail: JAbIXaHHE KaK 3JEMEHT IMPOAYKIIMOHHOTO Mpolecca,
JBIXaHUE U Ipolecce (HOpMUPOBAHUS MPOAYKTHUBHBIX OPraHOB, OCOOCHHOCTHU JBIXaHUs pac-
TEHH B MMOCEBE MPU 3aCyXe U NMPH U30bITOYHOM YBJIQXKHEHUH TTOYBBI, IyTH YIIPaBJICHUS JIbI-
XaHUEM IIPU XpaHEHUH MPOJYKTUBHBIX OpPraHOB PACTEHUM, CEMSH, COUHBIX IJIOJIOB, KOPHE-
TUTOJIOB, KITyOHEH).

Jpixanue, kak mporecc OMOJIOrMYECKOro OKUCIICHUS: OTIMYUTENbHbIE 0COOEHHOCTH, (a3bl
(xapakTepucTHKa, YpaBHCHHUE).

OKHCITUTENbHO - BOCCTAHOBUTENbHBIE CHUCTEMbl JIbIXaHUs (MUPUIMHOBBIE U (PIIaBUHOBBIE
JETUAPOTECHA3bl, YOUXHHOHBI, IIATOXPOMBI ).
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Heixarensnas ITL: cocra, dyHKIIMOHUpOBaHUE, hU3noIorHIecKas poyib. OKUCIUTEIHLHOE
docdopmpoBanme

Bruoxumudeckne acmeKThl AbIXaHUS: TTUKOIUTHYECKUI MyTh OKHCICHHS TIIIOKO3BI - JIOKa-
au3anms, olmas cxemMa M sHepretuyeckas 3((eKTUBHOCTh; NEHTO030(ocdaTHbId MyTh
OKHCIICHHS TJIFOKO3BI - JIOKAJIN3aLus, 001asi cxema u sHepreruyeckast 3 (HheKTHBHOCTh
bpoxenue, kak croco® OKHMCIEHHS TIJIIOKO3bl B aHA3POOHBIX YCIIOBHUSX: CYUIHOCTbh OpoKe-
HUS, KOHEUHbIE MPOJIYKThI, OalaHCOBBIE ypaBHEHUs, dHepreTuyeckas 3p¢GeKTUBHOCTh, Pu-
3MOJIOTHYECKas POJIb.

I'muokcanatuerit muki (I'OLL). Dramner nporecca, hu3nogorHIecKas poib
[TerTo3odochaTHbII MyTh OKUCICHHUS TJIIOKO3bl. JTalbl mporecca, (U3n0JI0THIEcKasi poib
MeTtoauka onpeaeseHns akTHBHOCTH KaTaasbl

Metoauka onpeaeseHnss THTEHCUBHOCTH JBIXaHUS IIPOPACTAIONINX CEMSH

OO0mast xapakTepUCTHKAa MUHEPATHHOTO MUTAHHUS PACTEHHIA: CYIIHOCTH IpoIecca, MOHITHE
00 3r1ieMeHTaX MUHEPAJIBHOTO MUTAHUSI, OPraHOTEHBI U 30JIbHBIE AJIEMEHTHI, MAaKPO- U MHK-
POSJIEMEHTHI

OU3NONIOTUYECKasi POJb AIEMEHTOB MUTAHUS (COCTOSIHHE B MOYBE, JOCTYIHBIC ISl pacTe-
HUM POPMBI, COCTOSTHUE B PACTCOHUSX).

BereranmoHHblii METO B U3yYCHHH MUHEPAILHOTO MUTAHUS (BOAHBIC, IECYaHbIE U TOY-
BEHHBIE KYJIbTYpHI). [ mapomnoHuka.

3aKOHOMEPHOCTH M MEXaHW3MBbI TOTJIOMEHHUS 3J€MEHTOB NMUTaHus KopHsimu. [loHsrue o
(PU3UOTOTHUECKU KUCIBIX M MIETIOYHBIX COJISIX, JTAIlbI MOTIOMICHNS HOHOB KJIETKAaMH KOPHS
TpaHCIOPT MOHOB B pacTEHUSX: paJUalIbHbIM TPAHCIIOPT HOHOB B KOPHSX, JalbHUN TpaHC-
HOPT MOHOB MO KCuiieMe, ONMMXKHUM TpaHCHOPT HOHOB B JIMCThAX. HekopHeBoe nutanue pac-
teHuil. [lepepacnpenenenne 31eMeHTOB MUHEPAJIbHOTO MMUTAHMSL.

3aBUCUMOCTh MUHEPAJIBHOTO MUTAHUS OT OMOJIOIMYECKHX M 9KOJIOTHYECKUX (PAKTOPOB
AcCCUMMIIAIMS 3J€MEHTOB MUHEpAIbHOTO MUTAHUS B PACTEHMSX: OOIlas XapaKTepUCTHUKA
MPOLIECCOB ACCUMUIISILIUOHHOTO a30Ta, pocopa, CHHTETHUECKas (PYHKIINS KOpHEH
XapakTepHucTHUKa KOpHS KaKk OpraHa MHHEPAJIbHOTO MTUTaHUS: MOP(OIOTHS U aHATOMHUSA, PH-
3MOJIOTHYECKHE 0COOEHHOCTH KOPHEH (0COOEHHOCTH POCTa M BETBJICHMS, TPOIIU3MbI KOPHS),
MOKa3aTesy CTEIICHN Pa3BUTHI KOPHEBOH CHCTEMBI M METOJIMKA WX ONPEICTICHNS, KOPHEBbIC
BBIJICJIEHUS] M UX BIUSHHE (MPSAMOE, KOCBEHHOE) Ha JOCTYIHOCTh 3JIEMEHTOB NMUTAHMS, ajl-
JIeNIONaTUs U TOYBOYTOMIICHHE.

CocTrosiHME 3IIEMEHTOB MUHEPAJIbHOIO NMUTaHMUs B mMouBe: pacrpenenenue DMII B mouse,
noryomenre IMII nmouBoii, BIUsSHUE MTOYBEHHONH MUKPO(IOPHI Ha TOCTYITHOCTD 3JIEMEHTOB
MATaHUS U1l PACTEHHM.

MmuHepanpHOe MUTaHWE B (PUTOIEHO3aX: 3aKOHOMEPHOCTH TOTJIONMIECHHS] MTUTATENBHBIX Be-
IIECTB PACTEHUSIMHU B TIOJICBBIX YCIOBHSX, MyTH ONTHMH3AIWN MHUHEPAJIHHOTO NMUTAHUS B
duToneHo3ax. Y 1o0peHus: BUABI YIOOPEHHI, CPOKH, T03bI U CIIOCOOBI BHECEHHS. J(narHo-
CTHKa MUHEPAIbHOTO MUTAaHUSA: METOBI  UX XapaKTepUCTHKA

Metoauka onpeaeneHns 30JIbHBIX 3JIEMEHTOB B PACTEHHSIX

Metoauka onpeaenaeHus yaeIbHOW eMKOCTH OOMEHHOTO MOTJIOMIEHUS! HOHOB KOPHSAMHU
Mertonuka omnpeneneHus IUIOMIAAU OO0IIel aacopOMpYOIIe TMOBEPXHOCTH KOPHEBOW CH-
CTEMbI PACTCHHIA.

OO0mias xapakTepucTuka OOMEHHBIX MPOIIECCOB, CBSI3aHHBIX C MpEBpalieHrue 0EIKOB U aMU-
HOKHCJIOT.

buocrnHTE3 aMMHOKHUCIOT



90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

buocunTes Oenka

Juccummisanus 6€JIKOB 1 aMUHOKHUCIIOT

OO01mast xapakTepUCTHKa OOMEHHBIX MPOLIECCOB, CBS3aHHBIX C MPEBPALICHNE YTIIEBOJIOB.
buocunTes MoHOCaxapuaoB

BuocuHTe3 NOIMMEPHBIX caxapoB

JMcCUMUITALIUS YTIIEBOIOB

OOmas XxapakTepuCTHKAa OOMEHHBIX MPOIECCOB, CBSI3AHHBIX C MPEBPAICHUE JIUIHIOB
buocunTes munuaoB

JlucCuMMITALUS KUPOB

[IpeBparieHre KUPOB B YTIEBOIBI

OyHKIMOHANbHAS XapaKTEPUCTUKAa OPTaHMYECKUX BEIIECTB B PACTEHUSX: KOHCTUTYLHOH-
HBIC BEILIECTBA, 3aMlaCHBIC, METAOOIHUTHI.

XapaktepucTuka OOMEHHBIX MPOLECCOB B OpraHax pPacTeHHi: OOMEHHBIEC MPOIECCHl B JIH-
CTBSX, KOPHSX, (DOPMHUPYIOIIMXCS MPOMYKTUBHBIX OpraHax, MpopacTarommx ceMeHax. VH-
Terparysi OOMEHHBIX ITPOIIECCOB B LIEJIOCTHOM PaCTECHHH.

TpancnopT opraHHYECKHX BELIECTB B PACTCHMSX: CTPYKTypa TPAHCHOPTHOM CHCTEMBI, Me-
XaHU3M TPAaHCIOpPTA, TPAHCIIOPTHAS (OpPMa OPraHWYECKUX BEILECTB, PETYJISAIMs HarpaBie-
HUS U CKOPOCTHU TPAHCIIOPTA OPTaHUYECKHUX BEIIECTB.

Metoauka onpeaeseHNs NIPEBPACHHS BEIIECTB MPU MPOPACTAHUHN CEMSH

Metoauka oOHapYKEHHUSI THAPOJIMTHYECKUX (PEPMEHTOB aMmIiIa3bl B MPOPACTAIONIUX CeMe-
Hax

OOmrast xapakTepucTHKa pocTa: (U3MOJIOTHYECKAs] CYIIHOCTh MOHSTHS, KPUTEPUU pocCTa
KJIETKH, Opr'aHa M L[EJIOCTHOTO PacTeHUs

[{uTorenes u pocT KIETOK: HOBOOOpa30BaHUE KJIETOK, 00pa3oBaTelibHbIE TKAHH, (ha3bl pocTa
KJIETKU M UX XapaKTepUCTUKA

OpranoreHe3 U pocT OpraHoB: opraHoreHnes, ¢popmoodpazoBanue, Mop(ho3bl, 0COOEHHOCTH
pocTa opraHoB, BpeMeHHasl (PYHKIIMS pocTa.

OU3MONOTHS POCTA MEJIOCTHOTO PACTEHUS: OCOOCHHOCTH POCTa IEIOCTHOTO pacTeHHs (OC-
HOBHBIE 3aKOHOMEPHOCTH POCTa, B3aMMOJICHCTBHE MEXKIy OpraHaMH PAacTeHHS B IMPOIECCEe
pocTa), puTMHUKA POCTa, OKOH.

PocroBble siBIeHUS y pacTeHUil: KOoppesasuuu (MOHATHE POCTOBBIX KOPPESALMHA, BUIBI KOP-
peNSAIMOHHBIX 3()(PEeKTOB, MEXaHU3MbI KOPPESATUBHBIX CBs3EH), pereHeparuu (BUIbl pOCTO-
BBIX pereHepalyii, 3Tamnbl pereHepallMOHHBIX MPOLECCOB U MX XapaKTepUCTHKA), MOJIp-
HOCTb (CYILTHOCTbH SIBIICHHSI, €ro NpuuuHbl). [IpakTHueckoe Ucrosib30BaHuEe SBJICHUN
PocToBble MBMKEHUS Y pAaCTEHWH: THIBI JABIKEHHH W HMX XapaKTEPUCTHKA, MEXaHU3MBI
newkeHuil. [IpucrnocoOnuTenbHOe 3HAUYSHHE POCTOBBIX JBM)KCHUH M WX HCIIOIB30BAaHHE B
NPaKTHKE.

BHyTpennue ¢GakTopbl peryisiun pocta: pUTOrOpMOHBI, 0011as XapaKTepUCTUKa, KIIACCU-
buKamys, XxapaKTepUCTUKA HHAYLHPYEMBIX 3((HEeKTOB, OMOTOrHUECKOe 3HAUECHHE.

DKoJorus pocTa: 3aBUCHUMOCTh POCTa OIT TEMIIepaTyphl, CBEeTa, BOJO0OECHEUYEHHOCTH,
YCIOBUI MUHEPAJIbHOTO MTUTAHUSI.

OO0m1ast XapakTepHCTUKA PA3BUTHS: TIOHATHE 00 OHTOT'€HE3€, ATAIbl PA3BUTHS M UX XapaKTe-
PHCTHKA, TPU3HAKK OOIIMX BO3PACTHBIX M3MEHEHHU PACTEHUH B OHTOT€HE3e

®u3nonorus MpopacTaHust CEMsIH: MOKOH CeMSH, YCIOBUS HEOOXOAMMBIE ISl IPOPACTAHUS
ceMsiH, HaOyXaHHe CeMsH, OMOXMMHUYECKHE MPOLECCHl, MPOUCXOAAIINE B IPOPACTAIONINX
CeMeHax, 0OCOOCHHOCTH MPOPACTaHUs CEMSIH Y OJHOJOIBHBIX U JBYAOJIBHBIX PACTEHHMH, MO-
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Ka3aTeJn )KU3HECTIOCOOHOCTH CEMSH.

®u3NoNorus LBETEHUs: HMHAYKLIMS LBETCHHs, OPraHOI€HE3 PpEHpPONYKTHBHBIX OpPraHOB,
CTPOCHHE LIBETKA, ONBIJICHUE U OIJIOJLOTBOPEHUE

@wusnonorus GOPMUPOBAHUS CEMSH, IJIOJOB U APYTUX MPOAYKTHUBHBIX HaCTeH PACTCHHIA.
@opMHUpPOBaHUE 3€PHOBKH 3JAKOBBIX KYJIBTYP (OTTOK acCUMHIIATOB B (hOPMHPYIOLIYIOCS
3€pHOBKY, IIPEBpalllEHHE BEIIECTB B CO3peBarolIeil 3epHOBKe). DopMHUpOBaHHE CEMSH Mac-
JUYHBIX KYJIbTYp (IIpeBpalleHue BEeLIECTB U co3peBaHuM). PopMUpPOBaHKUE COYHBIX ILIO-
JI0B (TpeBpallleHue BELIeCTB, CIOCO0bl yCKOpeHus co3peBanus). @opmupoBaHue KiyOHe-
IUI0/I0B M KOPHEIUIOAOB (POCT, CUHTE3 3allaCHBIX MUTATEIbHBIX BEIIECTB).

I'eHeTMYECKUI KOHTPOJIb PA3BUTHUSA: MOJIEKYJISIPHBIE MEXAHU3MBbl PEAIM3aLMU HACJIEICTBECH-
HOU MH(OpMaIUK, Kacaroencs: pa3BuTus; tuddepeHaabHas akTUBaIHs PeryIupyeMbIX
T'CHOB, TIOHSATHE O TEHETUYECKOU mporpaMme pa3BUTHsA. Poiib (PUTOrOPMOHOB B YIIpaBICHUN
pa3BUTHEM.

OKOJIOTUYECKUII KOHTPOJIb Pa3BUTUS: MHAYKTUBHBIM XapakTep NEHUCTBUS IKOJIOTMYECKUX
(dakTOpOB Ha pa3BUTHE, (POTONEPUOAUYECKHI KOHTPOJIb Pa3BUTHUS, TEMIIEPAaTypHbIH KOH-
TPOJIb Pa3BUTHSL, 3HAUEHUE IKOJIOTUYECKOTO KOHTPOJIS Pa3BUTHS.

["opMOHaIBbHBIN KOHTPOJIb PA3BUTHA: OHATHE O (GUTOIOPMOHAXH BbI3bIBAEMBIX UMM (D (DeK-
Tax Pa3BUTHs, IOHATHE O TOPMOHAIBHBIX KOMIUJIEKCAX, OCHOBHBIC ITOJIOKEHUS TOPMOHAIIb-
HOHM TEOpUU Pa3BUTHSL.

Teopust HUKIMYECKOTO CTapEHUsI U OMOJIOKEHUSI PACTEHUM B OHTOT'€HE3€: OCHOBHBIE I10JIO-
KEHHS TEOPUH, MOHATHE O COOCTBEHHOM BO3PACTE OPraHOB PACTEHHM, MPAKTUYECKOE HC-
II0JIb30BAHNE TEOPUH B IIPAKTUKE PACTEHUEBOCTBA.

VYipaBieHne I€HEpaTUBHBIM DPAa3BUTHEM U CTApEHMEM PACTEHHWIl: NMPHEMBI YIPABICHUS.
CuHTeTHYeCKHE PEryIITOpbl POCTa U UX UCIHOJIb30BAHUE B YIPABIECHUU POCTOM (CHUHTETH-
YeCKHEe ayKCUHBI, peTapAaHThl, STUICHIIPOAYLIEHTHI, 1e(OTUaHThI, 1eCUKAHTBHI).

Mertoaurka onpeneneHus NepuoJUUYHOCTH poTa OOETOB y IPEBECHBIX paCTEHUI

Metoaunka onpeneneHus moka3arene HabyxaHusi KOJUTOMAHBIX CUCTEM CEMSTH

Meroauka onpeneneHus aBTOIUTHIECKON aKTUBHOCTHU B ITPOPACTAIOIINX CEMEHAX

Y CTONYMBOCTh PACTEHHM K OTPULIATEIBHBIM TEMIIEPATYPaM.

YCTONYMBOCTh pPAaCTEHUH K HHU3KHM IOJIOKUTEIBHBIM TEMIIEpaTypaM. XOJIO0J0yCTONYH-
BOCTb.

VY CTONYMBOCTD pacTeHUH K KOMIUIEKCY HEOIaronpusTHbIX (PaKTOPOB 3UMBI.

Y cTOMUNMBOCTD pACTEHUN K BBICOKMM TeMIiepaTypam. JKapocTONKOCTb.

Y cTOMUNBOCTD PACTEHHH K 3acyXe. 3aCyX0yCTONYMBOCTb.

VY cTOMYNBOCTD PACTEHU K 3aCOJIEHHIO MOYBBI (COJICYCTOMYUBOCTD)

Y CTOMYMBOCTH PACTEHHI K HEJIOCTATKY KUCIIOPO/Ia B MOYBE.

[TpucniocoOneHne pacTeHU K KUCIIOTHOCTH IOYBBI.

YceTroiunBOCTh K MH(MEKIIMOHHBIM OOJIE3HSIM. XapaKTepuCTHKa BO30OyauTenel Oose3Hei
pacTeHuN.

MexaHu3Mbl yCTOWYMBOCTH K (PUTOMATOT€HHBIM OpraHU3MaM.

Y CTONYMBOCTh PACTEHUN K aHTPOIIOICHHBIM 3arps3HUTEIAM OKpysKarouiei cpenbl. Merou-
HUKJ M BHJIBI 3arpsS3HEHUSI OKpYXKarolled cpeabl. BrnusHue 3arpsisHuTeneid Ha (QyHKIMO-
HaJIbHOE COCTOSIHUE PACTEHUM.

Haxkonenue 3arps3HUTENE B OpraHax pacTeHUN. 3arpsi3HEHUE C.-X. POAYKIIUHU TSHKEITbIMU
MeTaJlJIaMH, IECTULUAAMH, HUTPAaTaMH, PaAUOHYKJIHIaMHU; KOHTPOJIb Ka4eCTBa MPOLYKLIUH.
MexaHn3MBI yCTOMYNBOCTH K 3arPSA3HUTEISAM U IIyTH UX HOBBIICHHUS



138. Mertoauka onpeaeeHust )KapoCTOMKOCTH PACTUTEIHHBIX TKaHEH

139. Metoauka onpeneneHus 3alUTHOTO ICHCTBUS caxapoB Ha MPOTOIUIA3MY IPH BO3ACHCTBUH
OTPHIIATENIbHBIX TEMIIEPATYP

140. ®opmupoBaHHE KayecTBa MPOJYKINHU 3€PHOBBIX 3JIAKOBBIX KYJIBTYp: HAKOIJICHHWE OEIKOB,
YIJIEBOJAOB, JHUIHMI0B BUTAMHUHOB. BiHsHME BHEUIHMX YCIOBHMI Ha COCTaB 3€pHA BIIHMSHUE
YCIIOBUM MUHEPAIbHOTO MUTAHUS HA KAUECTBO MPOTYKIHH.

141. ®opmupoBaHHE KayecTBA MPOIYKIIUHA 36PHOOO0OOBBIX KYJIbTYD.

142. ®opmupoBaHue KauecTBa MPOIYKIIMH MACTUYHBIX KYIbTYP

143. ®opmupoBaHue KauecTBa MPOIYKIIMH KOPMOBBIX KYJIbTYP

144. ®opmupoBaHuE KOPHEIUIOA0B, HAKOIUIEHHUE YIJIEBOJOB, a30TUCTBIX BEIIECTB, BUTAMHHOB.

145. ®opmupoBaHue KauecTBa KapTodess: HAKOIUIGHHE Kpaxmaja U APYrHX YIrJIeBOAOB, a30TH-
CTBIX BEIIECTB, IMHAMHKA JIPYTUX COCTUHECHUH.

146. ®opmupoBaHHE KA4eCcTBa MPOAYKIUH IIOJOBO-STOJHBIX KYIbTYD

5.2. TeMbl IMCbMEHHBIX PadoT

1. [Tpenmer, 3an1aun U MecTo (PU3HOJIOTUN U OMOXUMHM PACTEHHH B CHCTEME OMOJIOIMYECKUX
3HAHUM CpeaM €CTECTBEHHO-HAayYHBIX M arpOHOMHMYECKHX IUCHMILIMH. MeTozs! (usuono-
ruM pacteHuil. ®u3nosorus pacTeHuit — TeopeTudeckas OCHOBAa arpOHOMHUM M OMOTEXHOJIO-
run. CoBpeMeHHbIE TPOOIeMBbl (PU3NOIIOTHH PACTECHHIMA

2. BemecTBa BTOpUYHOIO NPOUCXOXKIEHUS (OPraHUYECKUE KUCIIOTHI, d3(UpPHBbIE Macia, TepIie-
HOM/IbI, TJIMKO3U/IbI, (DEHOJIbHBIE BEIIECTBA, AJIKAJIOH Ibl, BATAMUHBI)

3. DKOJIOTUYECKHE aCHEeKThl BOJ0OOECIIEUeHHOCTH U BOAHBIN OanaHc pacTeHHil B arpoguro-
LIEHO3aX

4 DKOJIOTHYECKUE aCIIEKThl ()OTOCHHTE3A.

5 DOTOCHHTETHYECKASI IEATEIBHOCTD ITOCEBA U ypOXKaM

6. buonorus u sxonorust 1eIxaHus

7 DKOJIOTUYECKHE aCIIEKThl MUHEPAIbHOTO MUTAHUS C.-X. PACTEHUHN

8 B3anMocBsI3b OOMEHHBIX MPOLIECCOB U TPAHCIIOPT OPraHMYECKUX BEIIECTB B PACTEHUSIX

9 ®dusznonorus pocra

10. VY cTOoMUNBOCTh paCTEHHMH K HEOIArONpUATHBIM [TOUYBEHHBIM (aKkTopaMm.

11.  VYcroiumBOCTh pacTeHH K (PUTONATOT€HHBIM OMOTHUYECKUM (PaKTOpam.

12. YcToH4MBOCTH pacTeHHI K aHTPOIOT€HHBIM 3arps3HUTENSAM OKpYXKaroIeil cpe/ibl

Kpurepun oneHku KoMneTeHUMH.

[IpomexxyTodHast aTTecTanusi CTYACHTOB MO AUCHUIUTHHE «DU3HOIOTHS U OMOXUMUS pac-
TEHUI» MPOBOJAUTCA B COOTBETCTBUHM C YCTaBOM YHHBepcurtera, [lonokeHueM o TeKylleM KOH-
TpOJIE YCIIEBAEMOCTH M ITPOMEKYTOUYHOM aTTeCTAllUU CTYAEHTOB 10 nporpammam BO. IIpomexy-
TOYHAs aTTeCTaIus 1Mo auciuiinHe «Du3nonoruss u OMOXUMUST PACTEHUIN» MPOBOIUTCS B COOT-
BETCTBHH C pabOYMM y4eOHBIM IIJIAHOM BO 2 ceMecTpe 1o o4Hoi (opme 1 Ha 1 Kypce 1Mo 3a09HOi
dbopme B BUJE DK3aMEHa.

OO6yuaromuecs JOMYCKAaeTCsl K 9K3aMEeHY MO0 JUCHUILIMHE B CIIydae BBIMOJTHEHUS UM
y4eOHOro IJ1aHa Mo JUCLUILIUHE: BHIMOTHEHUS BCEX 3aJJaHU U MEPOTIPUSATHI, IPEAyCMOTPEHHBIX
paboueit mporpaMMoN TUCIUILIUHEI.

Oyenuganue cmyoenma Ha dK3ameHe



OrneHka 3HaHUN CTYACHTA Ha 9K3aMEHE HOCUT KOMIUIEKCHBIA XapakTep, sIBISETCS Oaib-
HOW U ONpeAEIAeTCs €ro:

- OTBETOM Ha 3K3aMCHCE,

- pe3yJbTaTaMmu MPOMEXYTOUYHOH aTTeCTaliH.
- MPOXOXKJIEHUEM UTOTOBOIO TeCcTa

3HaHI/I${, YMCHH:, HABBIKH CTYJACHTA Ha 3K3aMCHE OLICHUBAIOTCA OLUCHKAMU: KOMIUYHOY, <XOPOULOY,

«yc)oeﬂemeopumeﬂbHo», «Heydoeﬂemeopumeﬂbno».

OneHuBanue CTYACHTA HA JK3aMCHE

OreHka

TpeGoBaHUs K 3HAHUSM

«OTJIMYHO»

OO6yuatommuiicst CBOOOIHO CIpaBIISETCS C pEelICHHEM MPaKTUYECKUX 3ajad, Npu-
yeM He 3aTPYIHSETCS C PELICHWEM NPH BUIOM3MEHEHUH 3aJaHui, MPaBUIBLHO 000cC-
HOBBIBAET NPHUHSITOE PELIeHUe, INTyOOKO M MPOYHO YCBOMJI MPOrPaMMHBIN MaTepHal,
MCUEPIIBIBAIONIE, [10CIEJ0BATENbHO, YETKO M JIOTMYECKM CTPOHHO €ro M3JjlaraeT Ha
HK3aMEHE, YMEET TECHO YBSI3bIBATh TEOPHIO C MPAKTHUKOM.

«XOpo1Io»

OOy4JaroImuiicsl CIIPaBIIIETCS C PElIeHUeM NMPaKTHYECKUX 3a1ad, OJTHAKO BUIOW3-
MEHEHHE 3aJ]aHHMii MOTYT BBI3BaTh HEKOTOPOE 3aTPYJAHEHUE, IPABHILHO 00OCHOBHIBA-
ST MPHUHATOE PEIICHHE, TBEPAO 3HACT MaTepuaj, TPaMOTHO U MO CYIIECTBY M3JIaracT
ero, He J0ITyCcKasl CYIIeCTBEHHBIX HETOUHOCTEH B OTBETE HA BOTIPOCHI.

«YIOBJIETBOPHU
TEJILHO»

OOyuatomuiicst ¢ TpyIOM CIpPaBIISETCS C PelleHHEeM NPaKTHYECKUX 3a/4ad, Teope-
TUYECKHUI MaTepral py 3TOM MOKET I'PaMOTHO U3JI0KHUTh, HE JOIycKas CyIIEeCTBEH-
HBIX HETOYHOCTEW B OTBETE Ha BOIPOCHI.

«HCYOOBJICTBOPHU-
TCIIBHO»

O6y‘laf0H.IPIﬁCH HC 3HACT, KaK pCHIaTb MPAKTHYCCKHUEC 3aJa4l, HCCMOTPS Ha HCKO-
TOPOC 3HAHUEC TCOPECTUUCCKOI'0 MaTcpuala.

Kpurepun onieHkH BbIOJHEHHs 3a1aHuil B popme pedepara

OreHka

Kpurepuu

«OTIHUYIHO»

Ecnu BeImosHeHBI Bce TpeOOBaHUS K HAMMCAHUIO M 3anuTe pedepara: 0003Ha-
yeHa mpobiemMa 1 000CHOBaHA €€ aKTyallbHOCTh, C/€JIaH KPaTKUH aHanu3 pas-
JMYHBIX TOYEK 3pPEHMs] HAa pacCMaTpUBAaEMyl0 MpPOOJIeMy M JIOTUYHO H3JI0XKEHa
COOCTBEHHAas MO3UILMSL, CHOPMYINPOBAHBI BBIBOJIbI, TEMA PACKPBITA MOJHOCTHIO,
BbIIEp)KaH 00BEM, cOOIIO/IeHBl TPeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JTaHBI
IPaBUJIbHbBIE OTBETHI HA JIOTIOJIHUTENIbHBIE BONIPOCHI.

«XOopouIo»

OcHoBHbIe TpeOOBaHUS K pedepaTy U €ro 3allUTe BBIIOJIHEHbI, HO TIPU 3TOM JI0-
MyIICHBL He)IO‘—IéTI)I. B YaCTHOCTHU, UMCHOTCA HETOUYHOCTHU B U3JIOKCHUH MAaTCPU-

ayna; OTCYTCTBYET JIOTHYECKasl MOCJIeIOBATEIbHOCTD B CYXKICHUSX; HE BhIIEPIKaH
00bEM pedepaTa; UMEIOTCS YIyIIeHUST B 0)OPMIICHUH, Ha IOTIOJIHUTEIBHBIE BO-
MPOCHI MIPH 3AIIUTE JAHBI HETIOTHBIE OTBETHI.

«YyHOOBJICTBOPUT

CJIIBHO»

HmeroTcst cyliecTBEHHbIE OTCTYIUIEHUS OT TpeboBaHMH K pedepupoBanuio. B
YaCTHOCTH: T€Ma OCBEIEHA JIMIIb YACTUYHO; JIOMYIIEHbl (haKTHUECKUE OIINOKU
B cojiepKaHUM pedepaTa WM MPU OTBETE Ha JOIMOJHUTEIbHBIE BOIMPOCHI, BO
BpeMs 3alUThl OTCYTCTBYET BbIBOJ. Tema pedepara He pacKpbITa, HEIOHUMAaHUE

Kpurepun oieHKkM KOHTPOJIbHOM NHUCbMEHHOH padoThl

Ornenka

Kpurepuu




«OTIUYIHO»

CopepxaHue OTBETa B IIEJIOM COOTBETCTBYET TeME 3a/laHus. B oTBeTe oTpaxeHbl
BCE NUIAKTUUECKHUE €AMHUILLI, MPEeAyCMOTpEHHbIE 3aanuemM. [IpoaemMoHCcTpupo-
BaHO 3HaHUE (PAKTHMYECKOrO MarepHualia, OTCYTCTBYIOT (haKTUYECKUE OIIUOKH.
[Ipo/IeMOHCTPUPOBAHO YBEPEHHOE BJIAJICHUE MOHSATUINHO-TEPMUHOJOTHUYECKUM
anmnapaToM JUCHUILUIMHBI (YMECTHOCTh ynoTpeOieHus, abOpeBHaTypbl, TOJIKOBa-
HUE U T.JI.), OTCYTCTBYIOT OIIMOKHM B ynoTpebaeHuu TepMuHOB. [loka3zano ymenoe
MCIIOJIb30BaHUE KAaTerOpUi U TEPMUHOB TUCIUILUIMHBI B UX aCCOI[MATUBHOW B3au-
MOCBSI3H.

«XOpOoUIo»

HEJIOCTaTOYHO MOJIHOE, 10 MHEHUIO MPETNOAABATENS, PACKPBITHE TEMBI;
HECYIICCTBCHHBIC OIIUOKU B OMPEACICHUM MOHSATUH, KAaTETOpUN U T.I., KapIu-
HaJIbHO HE MEHSIOUIUX CYTh U3JI0KEHUS;

MCII0JIb30BAHUE YCTAPEBIIEH YUEOHOU JTUTEPATYPHI U APYTUX UCTOUYHUKOB;
HECIOCOOHOCTh OCBETUTH MPOOJIEMATHKY Y4eOHOM TUCIUILUIMHBI U Jp.

«YHAOBJICTBOPUT

CJIBHO»

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

HAJIMYHUC JOCTATOYHOI'0 KOJIHMYCCTBA HCCYIICCTBCHHLIX WA OIIHOﬁ-ZIByx CyuIc-
CTBCHHBIX OIHI/I6OK B OIIpCACIICHUHA HOHATHHU U KaTeFO‘[)I/Iﬁ u T.II.,

HECIIOCOOHOCTh OCBETUTH MPOOJEMATHKY YI€OHOM TUCIUILUIMHBI H JP.

«HEYHOOBJICTBOD

HUTCIBHO»

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

CTABJICHHS ITOJIOXKHUTCIIbHBIX OLICHOK AP.

3.2. Ouenounsie cpedcmea 0131 NPOGeOCHUs MEKYULe20 KOHMPOJIA 3HAHUI RO OUCUUNIUHE
Kapma oyenounvix cpedcme mexkyujeco KOHmpo/ia 3HaHUIl RO OUCYUNIUHE

Kon HammenoBanue pa3zaenoB u TeM /BUA 3aHATHS/ Konrpo-
Tupye- Onenounoe
3aHs 4 !
MBbI€ KOM- CPEACTBO
THS
NEHESHINH
Pasznen 1. ®u3znosorusi 1 OMOXUMUSI PACTUTEIbHON KJIECTKH
Tewma 1.1 Xumuueckuit cocTaB paCTUTEIHHON KIETKH. Omnpoc
1. Tema 1.2 OOMeH BenecTB B pacTUTEIBHOM KIIETKE. OIIK -1 KommerorepHoe
Tema 1.3. CTpyKTypa U CBOWCTBA paCTUTEIbHON KIETKH. TECTHUPOBAHUE
Pasnes 2. Bonublii 00MeH
Tema 2.1 ®uznonorust BOLOOOMEHa KIIETKH.
Tewma 2.2 ®uU3M0I0THS BOAOMOTIIONICHNS PACTEHHH. Omnpoc
2 Tema 2.3 Tpancnupanus OIIK -1 | KomnbrotepHoe
Tema 2.4 Dxonoruyeckue acrleKkThl BOJOOOECICUCHHOCTH M BOJ- TECTUPOBaHUE
HBIH OaslaHC pacTeHHUH
Paznen 3. ®oTocuHTE3
Tema 3.1 OOmiast xapakTepricTuka GOTOCUHTE3a U POTOCHHTETHYE-
CKOTO amnmapara.
Ompoc
Tema 3.2 DHepreTuuecKue acieKThl HOTOCHHTE3A.
3 OIIK -1 KommnsrorepHoe
Tema 3.3 buoxumuueckue acreKkTbl (POTOCHHTE3A.
TECTUPOBaHUE
Tewma 3.4 Dkonoruyeckue acnekThl (POTOCUHTE3A
Tewma 3.5 @oTocHHTETHYECKAS AEATENBHOCTD TOCEBA U YpOXKal
Paznen 4. /Ipixanue
Tema 4.1 brosorus 1 KOJOTUS JBIXaHUS Ompoc
4 Tema 4.2 DHepreTHUeCKUe aCIEKThI TbIXaHHUS. OIIK -1 KommprorepHoe
Tema 4.3 buoXuMHU4ecKkne acreKThl IbIXaHUs TECTUPOBAHUE
Pasnes 5. MuHepaibHOe NUTAHHE PACTEHMIA
5 Tewma 5.1 bruosorndyeckre acCieKTbl MUHEPAILHOTO IUTAHUS. OIIK -1 Onpoc




Tema 5.2 Mexanu3msl poriecca MUHEPAIBHOTO TUTAHUS KomnrerorepHoe
Tema 5.3 Dxomorndeckue acHeKThl MUHEPAIbHOIO IHUTAHUS C.-X. TECTHPOBaHHE
pacTeHuit
Pasnes 6. O0MeH 1 TPAHCNIOPT OPraHNYeCKHX BellecTB
Tema 6.1 OOMeH aMUHOKHUCIIOT U OEJIKOB.
Tewma 6.2 OOMeH yTiaeBOAOB. Omnpoc
6 Tema 6.3 OOMeH TUITHIOB OIIK -1 KommprorepHoe
Tem 6.4 B3auMoCBs3b OOMEHHBIX MPOIECCOB M TPAHCIOPT OPraHU- TECTHPOBaHHE
YEeCKHX BEHIECTB B PACTEHHSX
Paszpnen 7. Poct u pa3Butne
Tema 7.1 ®usnonorus pocra Ompoc
7 Tema 7.2 ®u3noIOTHS pa3BUTHS PaCTCHUM. OIIK -1 KommprorepHoe
Tema 7.3. PerynsitopHble MEXaHU3MBI Pa3BUTHSI. TECTHPOBAHHE
Pasnes 8. IlpucnocodisieMoCTh M YCTOHYMBOCTH
Tema 8.1 YcToH4nBOCTh pacTeHUH K HEONIAaroNpUSATHBIM TeMIIepa-
TypaM.
Tema 8.2 YcTolumBOCTh pacTeHHid K HEOIarompUsTHBIM MTOYBEH- Onpoc
8 HbIM (paKTOPaM'V . OIIK -1 | KomnbrotepHoe
Tema 8.3 YcToH4MBOCTh pacTeHWi K (PUTONMATOTCHHBIM OHMOTHYE-
TECTHPOBaHHE
CKUM (haKTOpam.
Tema 8.4 YcTOHYMBOCTh pacTeHUH K aHTPOIOTCHHBIM 3arpsi3HUTE-
JSIM OKPY>KaroIe cpeabl
Pa3zjnen 9 . ®opmupoBaHue KauecTBa ypoxasi
Tema 9. ®usnonorust U onoxumus GHOPMUPOBAHUS KadyecTBa ypo- Ormpoc
9 Kasl ¢/X KYJIBTYD. OIIK -1 | KomnbroTepHoe
TECTHPOBAHHE

[IpuMepHBIe TECTOBBIE 3aJaHUs Ul IPOMEXYTOYHOM aTTECTAlNN

U TEKYILEro KOHTPOJIS 3HAHUN 00ydaromuxcst

Paznen 1. PU3UOJIOT WS U BUOXUMUS PACTUTEJIBHOM KJIETKA

Tema 1.1 XHMHUYECKHI COCTAB PACTHTEIHHON KICTKH

1. HpOI/ISBOZ[HLIG TJIMIOEPpUHA, ABE CHHUPTOBLIC T'PYIIIUPOBKH KOTOPOTO CBsA3aHbI CHOX(HO'S(I)HPHOﬁ CBA3BI0 C OCTaTKaMH

JKUPHBIX KHCIIOT,
Docdatsr

U TPEThsI- C 0CTaTKOM (hoc(HOpPHOIT KUCTIOTHI:

tdhocdormumepatsr
o thochomumuasr
(dhocdormroroHATHI

2. Honncaxapym, COCTOHHII/Iﬁ N3 HECKOJIBKUX ThICSY OCTATKOB MOJICKYJI BI['FJ'IIOKOBI)IZ

UHYJIH

. LEJUTIONI03a

Kpaxmal
IMPOTONEKTUH

3. K keTorekco3am OTHOCST MOHOCaxapuabl:

pubyno3a
TIII0K032

. ¢dpyxro3za
KCHJI03a

MaHHO3a




4. OcoOeHHOCTH CIMPAIM3ALMH TTOJIUIIEITHIHON HETIOYKH XapaKTepU3yloT CTPYKTYpy Oenka:
HEPBUYHYIO

. BTOPHUHYIO

TPETHIHYIO

YETBEPTHUHYIO

5. BomopacTBopuMbie OeTKu:
TII00YIUHBL

. aMbOyYMUHBI
MPOTEHHBI

TPOJIAMHHEI
Tema 1.2. OOMeH BEIIECTB PACTUTEILHON KIETKU

6. COBOKYITHOCTP BCEX OMOXUMHYECKUX PEaKIUi B KIIETKE:
ACCUMMIIALIUA
IUCCUMMUIISILINS

. 0OMEH BEIIECTB
. MeTaboJIM3M

7. Peakiuu tuna ABC—ACB karanu3upyroT pepMeHTHI Kilacca:
TpaHchepasbl
OKCHJIOPETyKTa3bl

e m30Mepassl
TUAPOJIA3HI

8. COBOKyHHOCTL OHMOXHMHUECKUX peaKHHﬁ, CBSI3aHHBIX C OMOCHHTE30M CIIOKHBIX BCIICCTB KJICTKHU U3 Ooiee IPOCThIX:

° ACCUMUJISALINS
JIACCUMMIISIIAS

0OMEH BEILECTB
° aHa0oJIM3M

9. q)epMCHTBI, MOJICKYJIbl KOTOPBIX COCTOAT U3 OHHOﬁ WM HECKOJIBKUX OEIIKOBBIX I'J'IO6yJ'IZ

o OJJHOKOMITOHCHTHBIC
AKTHUBATOPbI

JIBYXKOMITOHCHTHBIC
KO(pepMEHTEI

10. TTo cBoei xuMudeckoi mpuposae GepMeHTHI:
YIIIEBOJIBI

° OenKn
JIATIAIB

HYKJICOTHIBI
Tema 1.3. CTpyKTypa M CBOICTBA PACTUTENLHON KIETKH

11. B cocraB ki1eTOYHOH 000IOYKH BXOJIST, TIIABHBIM 00pa3oM:

. LEJUTIOII03a
OeaKu

o TCMHUICIUIIOIO3bI
JIMITA IbI

12. [IpixaHue, T. €. OKACIICHUE OPTaHWMICCKHUX BEIIECTB U TpaHCHOpMUpOBaHUE MX dHEprun B d3Hepruto AT - pyHkims:
aapa

. MUTOXOHJIPUI

XJIOPOIUIaCTOB

SHIONJIA3MAaTHYECKOHN CETH



13. Mem0paHna, orpaHMYMBaIOIIAs BAKYOJIb OT IPOTOILIa3MBbl:
CHMILIACT
HPOTOIIIACT

o TOHOILIACT
aromjiaacT

14. brosnekTpuiecknii MOTCHINAI KIETKH Ha pa3ApakeHue pearnpyer:
ucyesaer

o CHHIKACTCA
YBCJIUYUBACTCA

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

15. Tlonnepxanue GopMbl KICTKH U MEKKICTOYHBIA TPAHCIIOPT BOJIBI 1 MUHCPAIBHBIX BEIICCTB - (DYHKITUS:
aapa

XJIOPOILIACTOB

SHIOIIA3MATHIECKOH CETH

° KJIETOYHOM 000JI0YKH

Pasnen 2. BOI[HLII71 OBMEH
Tema 2.1. Pusnosorus BOJ0o0OMEHa KIIETKH

16. MeHnbl11e Bcero BOJIbI COJEPKUTCS B:
IPOTOIIIa3Me

. KJICTOYHOH 000I09Ke
BaKyoJIe

17. Cuna, onpenensemMasi Kak pa3HOCTb MEKAY OCMOTHYECKHUM U TYPTOPHBIM JIaBICHUEM:
KOpPHEBOE JIaBJICHUE

JlaBjieHne HaOyXaHus

. cocyImas cuia

18. boublie BCero BOJbl COAEPIKUTCS B:
MPOTOIUIAa3Me

KJIETOYHOM 000JI0UKE

. BaKyoJie

19. PactBOp ¢ P = 5aT™M 10 OTHOILIEHUIO K HAaXOs1Ielcs B HeM KieTke ¢ Pk = 3 aT™ sBisercs:

o TUNICPTOHUYCCKUM
TUIIOTOHUYCCKUM

N30TOHHYCCKHUM

20. Tuddy3ust MoeKy BOJIBI Yepe3 MOTYIMPOHUIIAEMYIO TIEPETIOHKY, OTACISIONIYI0 PACTBOP OT BOJBI:
Ta3MOJIH3
. 0CMOC
Typrop
Tema 2.2. ®u3nonorys BOAONOTIONMIEHUS PACTEHUI

21. Bojaa, 3amonHsromnast KpymHble IyCTOThI B IOYBE:
. TpaBUTAIMOHHAS

KalWIsipHast

IVIEHOYHAS

UTPOCKONUYECKAs

XUMHMYECKH CBA3aHHAsS

22. JlanpHMIA TPAHCTIOPT BOJBI IO COCYAaM KCHJIEMBI OCYIIECTBIIACTCS ¢ IOMOIIBIO:



OCMOTHYCCKOI'o MCXaHu3Ma

o KOPHEBOI'O JaBJICHUSA
TUAPOCTATUYCCKOTO JAaBJICHUSA IIOYBEHHOTO pacTBOpa

23. HegocTynHBIMHE [T pacTCHAN SBITIOTCS (POPMBI TOYBEHHOHN BOIBI:
TPaBUTALIMOHHAS

KaIlTWIIsIpHas

IEHOYHAs

o TUTPOCKOIINYICCKAsA
o XUMHUYCCKH CBA3aHHAA

24. BeiTekaHHe KCHIEMHOI'O COKa U3 TIOBPEKAEHHBIX COCYIOB CTEOIS:
TyTTalus
KOpHEBOE JaBJICHUE

. «11a9» pacTeHUH
TpaHcupauus

25. Boja mornomaetcs KIIeTKaMu KOPHsI B TOM cilydae, €CJIH COCYIIasi CHIla KIETOK:
MEHBIIIE OCMOTHYECKOTO JIaBJICHHS [IOYBEHHOTO PAcTBOPa

o 0O0JIBIIIE OCMOTHYECKOTO JaBJICHUS ITOYBEHHOI'O pacTBOpa
PpaBHA OCMOTHYCCKOMY JABJICHUIO ITIOUYBCHHOI'O pacTBOpa

Tema 2.3. Tpancnupanus

26. DTan BeIXOJa BOASHBIX MAPOB Yepe3 YCTBUYHYIO LIENb Ha TOBEPXHOCTD JINCTA:
NepBbIN

. BTOpOI

TpeTUii

YETBEPTHIIL

27. Hanbopuire pa3Mepsl yCTBUUHON IIETH B ONITUMAIBHBIX YCIOBUSAX OTMEUYAIOTCS:
HOYBIO
yYTpoM

. B IOJIICHD
BEYEPOM

28. Tpancrmparys, Ipyu KOTOPOH MCIIapeHne BOJBI OCYIIECTBISETCS KIETKaMHU 3MHAEPMHUCA JICTa B OKpYIKarolllee MpOoCTpaH-
CTBO:

yCThbHYHAS

. KYTHKYJISIpHast

OTHOCUTEJIbHAS

29. KommdecTBO BOJBI, HCTIAPSIEMOE C eIMHUIIBI IUIOIIAIN JIICTa B SAMHUILY BPEMEHH:
WHTEHCUBHOCTH TPAHCIHPAIH

TPAHCIUPAITMOHHBIN KOA(DPUIHEHT

. HIPOAYKTUBHOCTb TPAaHCTIMPALUU

30. CyTo4HBI# X0 TPAHCTIMPAIMH B YCIOBUSX 3aCyXH OIMCHIBACTCS:
KpUBOH ¢ MAKCUMYMOM B MOJII€Hb

[ JIBYXBEPIIMHHOM KPUBOU CO CMa oM B IMOJIJIEHb
sorapu(pMUYECKOH KpUBOH
IpsIMOit

Tema 2.4. Dxonoruyeckre acreKThl BOJ00OECICUCHHOCTH U BOJIHBIN OaaHC pacTeHUN



31. IToka3aTenb COOTHOIICHUS MEXIY KOJIMICCTBOM MOTJIOIIACMOM M UCTIAPSEMOI PAaCTCHUEM BOJIBI:
. BOJIHEII OajlaHC

BOJIOY/IEPIKUBAIOILAs CIOCOOHOCTh

BOJHBIN Ae(hUITUT

32. JInuTensHOE 3aBAAaHNE PACTEHUI MOXKET OBITH CIICACTBUEM:
° [IOYBEHHOM 3aCyXU

aTMoc(epHOU 3acyXH

MEXaHHUUECKOTO IOBPEKICHUS KOPHEH

33. Bonmoyaep:kuBarolias CrtoCOOHOCTh U3MEPSICTCS KOJIMYSCTBOM BOJIBbI, TOTECPSHHOMN MOOCTOM MPH YBSIAHWUU, U BBIPAKACTCS
B % OT:
00111ero KoJau4YecTna BoAbI B modere

. Macchl modera 10 yBIIaHus
Macchl o0era B KOHIIE YBSIaHUs

KOJIMYCCTBA BOJbI B nooOere mocie YBAOaHU

34. BpeMeHHOE 3aBSIJaHHE MOXKET OBITh CIICICTBHEM:
MTOYBEHHOM 3acyXu

. aTMOC(epHOI 3acyXu

° MEXaHHYECKOTO MOBPEXKICHUS KOpHEH

35. BomHblil 1e(pUIUT THCTHEB U3MEPSIOT KOJIMISCTBOM BOIBI, HEAOCTAIOIEH 10 TIOJIHOTO MX HACBHIIICHUS, U BRIpaXKaeTcs B %
OT:

HCXOJHOM MAacChl JIUCTHEB

OT MAacCChI JINCTHEB IOCJI€ UX HACKHIICHHS

. COJICpIKaHUs BOJBI B JINCTHSAX MPH UX MOJHOM HACBIIIIEHUN
a0COIIOTHO CYXO# MacChl IUCTHEB

Pasznen 3. POTOCHUHTE3
Tema 3.1. O0Owas xapakrepuctuka GoTocuHTe3a U HOTOCUHTETHYECKOTO alnapara PacTeHUN

36. duznonormyeckasi poib GOTOCHHTE3a CBOJUTCSA K TOMY, 4TO (DOTOCHHTE3 00eCIIeYHBaeT PACTCHU:
BOJIOH

. OpraHNYeCKUMH BEUIECTBAMH

MUHEpaTbHBIMHU BEIICCTBAMHU

J SHeprueu

37. VicxonHble IPOAYKTHI B 0aJIaHCOBOM ypaBHEHUH (DOTOCHHTE3A!
KHCJIOPOT,

. YTJIEKHCIIOTa
III0K03a

o BOJa

38. ®OoTOCHHTETHYECKHE TUTMEHTHI JIUCTA:
AHTOLMAHBI

. XJIOpOUILTBI
(h1aBOHOJTBI

o KapOTHHOUABI

39. B cocTaB KHWIIOK JICTA BXOJIAT CIEAYIOIINE TKAaHH:
XJIOPEHXUMA
(hnosma

. Kcuiiema
CKJIIEPEHXUMA



40. TIpouecc GoToCHHTE3a JIOKAIM30BAH B CICAYIOIINX JIOKYCaX JINCTA:
KJICTKH SIHACPMHUCA
. KJICTKH Me30(ruia
COCY/IBI KHJIOK JIUCTA
MEXKJIETHUKH
Tema 3.2. DHepreTUyecKre acueKThl (hOTOCHHTE3a

41. Cnextp BuAMMOTO (0€I0r0) CBETa BKIIIOUAET B ce0s KBAHTHI CBETA C JJTMHOW BOJIHBI OT... JIO ... HAHOMETPOB.
4-7

40-70

. 400-700

4000-7000

42. Cunres monekyin AT® uz AJI® u Heopranndeckoro ¢ocdara 3a cyeT IHEPTHH CBETOBOTO U3ITyYCHUS:
. tdhotodochopunupoBanue

(dhoTooKHUCIICHUE

(doTopemyKITHs

¢dororparchopmarms

43. AxuenTop 3J€KTPOHOB IPU LUKINYECKOM TpaHCIOPTE AIeKTPoHOB B DTLI:
(bepponoKkcHH

. P700

uuroxpom f

LIUTOXPOM 8
IUTACTOLIHAHHH

44. ®orookucieHre XJI0poduiLIa - IBIEHHUE, TPH KOTOPOM, O] A€HCTBHEM DHEPTHH MOTJIOIIEHHOTO KBaHTa CBETA, MOJIEKYIIA
xnopoduia;

MPHUHAMAET DJIEKTPOH

. TepsIeT ANEKTPOH

MPUHAMAET KUCIIOPOJT

OTJIaeT KUCIIOPOJT

45. Hanbosee BBICOKORHEPTeTHYHbBIC KBAHTHI CBETA!
UH(paKpacHbIe
3eJIeHbIe

. (uoneroBrie
KEeJThIe

Tema 3.3. bruoxummueckne acrekTel (HOTOCHHTE3A

46. ®opmyna CH,OH-COOH:
. TIIUKOJIAT

TJIMIAH

Majiat

TJIHOKCAJaT

47.Y C,4 - pacTeHu# akuenTauus yriaekuciaoThl B HKIIe X3Tua - Ciieka MPOUCXOIUT B CIEAYIOIIUX JIOKYCax JIUCTA!
SMUAEPMUC
KJIETKU YCTBHUIL

L4 KJICTKH M€30(1)I/IJ'IJ'Ia
KICTKHU 06}<nazu<n

48. Tepssrii aTam Cy - myTH GOTOCUHTE3A:
perenepanus Pad
BocctaHoBieane OI'K



kapOokcumposanue Pnd
o kapOokcmmposanue OII1

O
I
49. ®opmyna C - COOH cooTBeTcTBYyeT Ha3BaHUE:
/
H
TJIMKOJIAT
TIHILAH
Majar
. TJIHOKCAJIaT

50. Tperwuii atan C3- myTu PoTOCHHTE3A:
(] perenepanus Pnd
BoccTaHoBieHue PI'K
kapOokcumupoBanne Pnd
kapOokcumupoBanne OOI1

Tema 3.4. DKoJOrHYECKHE aCIEKTHI (DOTOCHHTE3A

51. B cocraB ®AP BX0AT cleAyrOIUe YYaCTKHU CIIEKTPa COTHEYHOH pajuayu:
yIbTpaduOJICTOBBIN CBET
. 3€JICHBIN CBET

. WHppaKpPaCHBIH CBET
CHUHUH CBET

. JKEITHINA CBET

52. YTIeKucIoTHOe MUTaHUE PACTEHUH B IIOCEBE MOXKHO YIYUIIUTH ITyTEM:
OpUEHTAINH PSIIKOB C BOCTOKA Ha 3amaj
BHECEHHS MHUHEPAIBHBIX YAOOpECHU

. BHECEHHS OPTaHWYECKUX YAOOpEeHUH
CO3JJaHMsI OITUMAJIBHOM I'yCTOThI PACTEHUI B IIOCEBE

53. Cyrounslii xo1 (OTOCHMHTE3a NMPH HEIOCTATOYHOH BOJOOOECHEYEHHOCTH M OOJIBIIOM HANPSOIKEHHH METeo(haKTOpOB
OIKCBIBAETCS:

psIMOH

KpPUBOU C MAKCUMYMOM

[ JIBYXBEPILIMHHON KPUBOU

sorapu(pMUIECKOH KpUBOU

54. Tlpu HU3KOH TeMIepaType CKOPOCTh (POTOCHHTE3a CHIYKAETCS U3-32:

. CHIKEHHS cKopocTu noctymiienus: CO2 uepe3 ycTbuna
CHWXEHHSI CKOPOCTH TpaHCIopTa 37eKTpoHOB B DTT]

®  CHW)XEHMS CKOPOCTH OMOXMMHMYECKHX peakuuii GporocnHTe3a
3aTpyJHEHUsS OTJIOMIEHHS CBETa XJIOPOhHILIIOM

55. Jonst ®AP B obmiem oO0beMe COTHETHOM pafnaIiiyi COCTaBIISAET:
10%i4
20%
. 40%
50%
Tema 3.5. ®oTocuHTETHYECKAS ICATEILHOCTD IOCEBA U YpOXKal

56. Opranbl pacTeHHil, COCTABIISIOINE NPOAYKLNIO PACTEHUEBOICTBA:



KOpHH
JIMCTHS
ceMeHa
. KOpHE- 1 KITyOHEeTI0/1b1

57. Tloka3aTenb, pacCUUTHIBAEMBIA KaK IPOW3BEIACHHE CpEIHEH 3a BETETAllMOHHBIM (WM YYETHBIH) TEPHOJ BEIHMYUHBI
JHMCTOBOM IJIOIIA/N ITOCEBA HA YUCIIO JHEH BETETAIIMOHHOTO (WM YIE€THOTO) MEPHOA:

. JMCTOBAS IUIOMIA/(b TTOCEBA
(hOTOCHHTETHYECKHH TTOTEHIINAN [IOCEBA

JIMCTOBOM MHAEKC IMOCEBa
YucTasg NpoAYKTUBHOCTDb (I)OTOCI/IHTC?)a

58. Xo3siicTBEeHHBIN yposkali - cyxas Guomacca:
OpraHoB modera

KOpHeM

J MPOAYKTUBHEIX OPraHOB

BCEX OPTaHOB PaCTECHUS

59. OnrrnManpHast BeMMIrHA HHASKca TicToBoi moBepxHOocTH (MJIIT) moceBa Goipieii 9acT KyJIbTYp COCTABIICT:
1-4

o 4-7

7-11

11-16

60. OT AIMHBI BEreTallMOHHOT 0 IepHoAa PACTCHUN 3aBUCHT:
WHJIEKC JIUCTOBOM MMOBEPXHOCTH

U (hOTOCHHTETHYECKUH OTEHIHA MOCEeBa
YpcTasi MPOAYKTUBHOCTH (POTOCHHTE3a

JIMCTOBAA IJIOIaAb II0CEBA.

Paznen 4. IBIXAHUE
Tema 4.1. bHOJIOTHS ¥ SKOJOTUS AbIXaHHS

61. OcHOBHBIE OMOXNMHYECKNE PEAKIINH KIETOYHOTO JIbIXaHUs JIOKAJIN30BAHbI B!
LUTOTIIA3ME
BaKyOJIH

. MUTOXOHAPHSIX
XJIOPOILIACTAX

62. VcxoaHbIe IPOIYKTHI IbIXaHHS:
BOJA

U KHCIIOPOJL

YIIIEKUCIIOTa

TIII0KO3a

63. TToArOTOBHUTENBHBIC PEAKIIUH KJICTOYHOTO JBIXaHUS JIOKATN30BAHBI B:
. [UTOIIA3ME

saape

MUTOXOHJIPHSIX

BaKyOJISIX

64. B aHa3pOOHBIX yCIOBHUAX JIbIXaHHUE:
YCUIINBACTCS

CHMXKAETCS

HE U3MCHSIETCS



. MpEeKpaIaeTcs

65. HemmocpeCTBEHHBIM CyOCTPATOM JABIXaHUS SIBISIFOTCSI:
Kpaxmat
. TII0K03a
KUPBI
LEJUTION03a
Tema 4.2. DHEPreTHYECKHUE ACTICKThI IBIXaHUS

66. KodepMeHT MMPUAMHOBBIX IETHIPOTEHA3:

®AJT (PMH)
. HAX
KoQ

Fe-nopdupun

67. leruapupoBaHue cyOcTpaTa ¢ 00pa30BaHUEM MaKPOIPIHYCCKOM CBSA3M B €r0 MOJIEKYJIE - ATall cyOcTpaTHOro dochopunm-
pOBaHUS:

MIEpBBIH

U BTOPOH

TpeTuit

YeTBEPTHIN

68. OtmieruieHre BOAOPOa OT JIBIXaTEIHHOTO CyOcTpaTa - (haza OMOIIOTHYECKOTO OKHCIICHHS:
. niepBast

BTOpas

TpeThs

MOJATOTOBUTEIbHAS

69. TlepByio a3y OHOIOTHUECKOTO OKUCIICHHSI IBIXaTEIbHOTO CyOCTpaTa XapakTepu3yeT cxema:
o RH;—R + [Hy]

R+ %0, —» RO

[Hz] + 72 0,—H,0

70. Jeruapuposanue cydctpata B ykopoderHoi ITL] ocymecTniuser:
Lt a3
HAJ
° On
KoQ
Tema 4.3. buoxumMuyecKre acCEeKThI IbIXaHUS

71. Banancoroe ypasaenue C¢H1,0¢ — 2CHz - CHOH - COOH + 2 AT® - mporiecc:
. MOJIOUHOKHCJIOTO OpOKEHHS

OKHCIHTENbHAS (Qa3a meHT030(hoCcHaTHOTO KA

(haza perenepanuu TiIOK03bI IEHTO30(ochaTHOTO UK

TJIMOKCATaTHBIM LMK

72. Tlpu Tparcnopte oaHO mapsl 3nekTpoHoB mo DTI or HA/I mo kucnopoaa oOpasyercs:
1 monekyna ATD
2 monekynsl AT®

o 3 monexyisl ATO
1 monexyna anetun Ko A

73. KoHeuHble NPOAYKThI TTUKOIHM3A:

. ITMPOBUHOTPAJIHAS KHCIOTA
aneruikodepmert A



IIII0KO032
CO0,

74. Ucxonnsie mpoaykTsl Iukia Kpedca:
MUPOBUHOTPAJIHAS KHCIIOTA

. aneTwiIKopepMenT A
TIIFOK032
CO0,

75. banancoBoe ypaBaenue CgHi,0¢ — 2CH3 - CO - COOH + 2HA/I [H,] +2AT® — mporecce:
TJIMKOJIN3

. OKHCITUTEIIBHOE AeKapOOKCHIIMPOBAHUE IUPOBHHOTPATHON KHUCIOTHI
ki Kpebca
CIHUPTOBOE OpOXKEHUE

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

76. Cepa norioiaeTcst paCTeHUSIMU B BUJIE:
S

o 802

S0,-

H,S

77. SlBneHue, npu KOTOPOM B MUTATEILHOM PAaCTBOPE OIHWH MOH «MEIIAET» APYTOMY OKa3blBaThb TOKCHYECKOE NEUCTBHUE Ha
pacreHue:

CHUHEpPIrU3M

[ aHTaroHU3M

METa00IH3M

cuMOno3

78. 301IbHBIC SIIEMCHTEHI:
K

H

C

o Fe
oS
79. MakposIeMeHTHI - METAJIJIOUIBI TIOTJIONIAIOTCS PACTEHISIMU B BUJIC:
. aHHUOHOB COJICH

KaTHOHOB COJIEH

OKCHJIOB

aToOMOB

80. KpI/ITepI/IiIMI/I OJICMCHTOB MHUHEPAJILHOI'O IMMTAHUSA SABJIAIOTCA:

BEJIMYMHA aTOMHOM MacChl 3JIEMEHTA

BCJIMYMHA 3apsijia MOHa

o H606XO}II/IMOCTB 1 HC3aMCHUMOCTD DJICMCHTA I paCTeHI/Iﬁ CTCTICHb rupaTaiiui nOHa

Tema 5.2. MexaHu3MBbI IPOIIECCa MUHEPAITLHOIO TUTAHUS

81. Tlepserit aTan nornomenus IMIT kneTkoi:
oOMeHHas acopOIrs HOHOB Ha TUIa3MalleMMe

. BXOJl HOHOB B KJIETOYHYIO 000JI0UKY
TPAHCIIOPT HOHOB Yepe3 MIa3MOIIEMMY



82. TTaccuBHBII TPaHCTIOPT HOHOB Yepe3 MeMOpaHy o0ecrieunBaeTCs:
. i dy3ueit HoHOB

TOKOM BO/JIbI Y€pe3 MeMOpaHbI

OenKaMu-TIepEeHOCYHKAMHA

TpaHCMEMOPAHHBIM JIIEKTPOXUMHUYECKUM MMOTEHIIUATIOM

83. K ¢u3u07I0rn4ecku KUCIBIM COJIIM OTHOCSTCS:
NH4NO;

° NH,CI

K>S0,

KNO;

NaN03

Ca (NO3),

84. DneMeHThl MUHEPAILHOTO MUTAHUS OTJIOUIAIOTCS KIETKOM:
° B BUJIC HOHOB

B BUJIC HEIUCCOITMMPOBAHHBIX COJCH

BMECTE C HOTJIOINIaeMOM BOJIOM

HE3aBHCHMO OT MOTJIOMICHUS BOJIbI

COBMECTHO ¢ Apyrumu OMII

HE3aBUCHUMO OT JIpyrux OMII

85. bmkHUI TpaHCTIOPT — ATO ABM)KEHUE BEIIECTB:
MeX 1y OJU3KO PacIONOKEHHBIMU JINCThIMU

MEXKy COCEJHUMH KJIETKaMU B MpeJenax OAHOU TKaHU
yepe3 MeMOpaHy B Ipefesiax 0JHON KIeTKU

U B IIpeJieax OJHOTO OpraHa

Tema 5.3. DKOIOrHYECKHE ACIIEKThI MHUHEPAJbHOI0 MUTAHUS CEIbCKOXO3SIUCTBEHHBIX PACTCHHI

86. 3akperieHue 3EMEHTOB MUHEPAIBLHOTO MTUTAHKS B MOYBE MyTEM MX aJCOPOIMHU IEKTPUUECKUMHU CUIIAMU HA [TOBEPXHO-
CTH IMOYBEHHBIX KOJUIOUIOB -ITOTJIOTUTENLHAS CIIOCOOHOCTE MOYBEIL:

XUMHYECKast

bu3nyeckas

. (U3MKO-XMUYECKast

OuoJtornuueckas

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

. CO(NHy,),

NH,NO;

CaHPO0,

Cay(P0y);

88. B cocTaB KOpHEBBIX BBIJCIICHUI PACTCHHUI BXOAT, IIIABHBIM 00pa3oM:
° OMOJIOTHYECKH aKTHBHEIE BEIIECTBA

3anacHele OeIKHu

Kpaxmat

pacTBOpUMBIE caxapa U OPTaHUIECKUE KUCIOTHI

89. SIBnenme, B X0/1€ KOTOPOTO KOPHEBBIC BRIICICHIS OJHOTO BUAA PACTCHUI TOAABISIOT pa3BUTHE APYTUX BUIOB PACTCHUI:
PeyTHIIH3AIHS

. ajIeIonaTus
cuMO103



MeTabou3aIus

90. CroxHBIe YIOOpCHHS:
MOYEBHHA

KaJIu| XJIOPUCTHIN

KaJIMi a30THOKHUCIIBIN

. ammooc

. HUTpO(OCKa

Pazgen 6. OBMEH U TPAHCITIOPT OPTAHUYECKHUX BEIIECTB
Tema 6.1. OOMEH aMUHOKHUCIOT U OEJIKOB

91. B HUCXOSIIYIO BETB OOMEHA OEIKOB U aMUHOKHUCIIOT BKITFOUAIOT MPOLIECCHI:
OMOCUHTE3 AMUHOKHCIIOT

. JI€3aMUHUPOBAHNUE AMHUHOKHCIIOT

. THAPOITH3 OENKOB

OMOCHHTE3 aMHUJI0B

OroCHHTE3 OEITKOB

92. COBOKYITHOCTb BCEX OMOXUMUYECKUX PEaKIIUil, CBSI3aHHBIX C OMOCHHTE30M:
00MEH BeIIECTB

MeTa00Iu3M

JIACCUMUIISIIIHS

. ACCUMUITALINS

93. ®opmyna - CONH, - (CH,),- CHNH, - COOH:
acraparuHoBas KHUCJoTa

I‘HyTaMI/IHOBaH KHcCJIoTa

acriaparuq

o TJIIyTaMUH
a -KE€ToriryrapoBas KHUCJIOTa

94. Tlponecc ruAPOIUTHIECKOTO paclIeIUICHNs OSJIKOB KaTaM3UpyeT (PepMEHT:
TIIyTaMaT/IeTuIporeHasa
TJIyTaMUHCHHTETA3a

. npoteasa
TpaHCaMHHa3a
TpaHcaMuIasza

95. Peakuuto aMHIMpPOBAHUS AUKAPOOHOBBIX KHCIIOT KaTAIH3UPYyeT (PepMEHT:

riIyTaMaTAeruaporeHasa

. rJIyTAMUHCUHTETA3a
mpoTeasa
TpaHCaMHHA32a
TpaHCaMuIa3a
Tema 6.2. OOMEH yrieBoIOB
0]
1
96. ®opmyna - CH,OH—C—CH,0 P:
¢dpykrozodocdar
(dochornuepuHOBBIN aabICTHT
rmoko3odocdar
. (dhocdoarokcraneTon

97. KoHeuHbIil TPOAYKT MPEBPALICHUH, KATATU3UPYEMBIH aJTbI0Ta30M:



. ¢dbpykrozogudocdar
MaJbTo3a

rimoko3odocdar
TJIFOK032

98. KoHeuHsIit MPOAYKT NpeBpaeHAN, KaTaTH3HPyEMBIX aMUIa30ii:

¢dpykrozonudocdar
. MajbTo3a
rimoko3odocdar

TJIFOKO3a

99. MicXoaHBIM POAYKTOM IPEBPAIEHHH, KaTaTU3UPYEMbIX (OChOpHIIa3oi:
ManbTo3a
rIoKo3odocdar
. Kpaxma
A1® - rotoko3a
100. JanbHuii TpaHCHIOPT CaxapoB OCYLIECTBIISIETCS B OCHOBHOM I10:
Tpaxesm
Tpaxeuaam
KCHJIeMe
. ¢dosme
Tema 6.3. OGmeH aunuI0B
101. ®opmyne CO — COOH cOOTBETCTBYET Ha3BaHUE:!

1
CHs3
e  mmpyBar
CYKILIUHAT
¢bymapar
Masar
oKcajameraTr

102. KoHeuHble NPOAYKTHI OKUCIHUTEIBHOTO pacnaia )XUPHBIX KHCIIOT:
. anetmit KoA

rimanepodocdar

(docdarumHas kucIora

A30THCTBIC OCHOBAHUS

103. KoHeuHbIe IPOIYKTHI THAPOIHN3A KHUPOB:
arretir KoA

rmnepodocdar

dbocdaTumHas KucioTa

. KHUPHBIE KUCIIOTHI

. TJIMLIEPUH

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

UpyBatT
CYKLIMHAT
¢dbymapar

. Majat

oKcayarerar

105. Tuaponu3 )KUPOB OCYIIECTBIAET (PepMEHT:



MajibTasa
aMuiia3a

. numnasa
npoTeasa

Tema 6.4. BzauMoCBs135 00OMEHHBIX IIPOLIECCOB M TPAHCIIOPT OPraHUYECKUX BEIIECTB

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

UCTONB3YIOTCS Ha JAbIXaHUE

HCTIONB3YIOTCS HA CHHTE3 KOHCTUTYI[HOHHBIX BEIIECTB
. 3amacaroTcs B IUCThIX

107. TIpoyKThl IpeBpaIlleHNH 3aMaCHBIX OEJIKOB HAaKAaIUIMBAEMBIX B CEMEHAX IPH UX NPOPaCTaHUH:
KHPBI
®  aMHHOKHCIIOTHI
. MaJbTo3a
LEJUTI0NI03a

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

o TIIUIEpUH

aMHHOKHCIIOTHI

aMHIBI

o JKUPHBIC KUCJIOThI

109. OOmmmii My aCCHMUISTOB - COBOKYITHOCTB TIPOTYKTOB (POTOCHHTE3a KOTOPBII:

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

pacxomyeTcs Ha JpIXaHUe
3amacaercst B JUCThIX
BCS COBOKYITHOCTh 00pa30BaHHBIX aCCUMUJISITOB

110. B coctaB (ioaMbl BXOAST CIEAYIOIUE CTPYKTYPHbIE KOMIOHEHTHI:
cocybl

U CUTOBUHBIE TPYOKH

Tpaxeu bl

KJIETKH 9H/I0JIEPMBI

o KIICTKU-CITY THUIIBI

Pasznen 7. POCT U PASBUTHUE
Tema 7.1. Pusnosorus pocra

111. ®a3bI pocTa KIETKH MPOXOIST B CIASAYIOIIEM MOPSIIKE:

POCT pacTsbkeHHEM - SMOpHUOHaNIbHAs (a3a - AuddepeHnnpoBKa
nuddepeHIMPOBKa - POCT PacTsDKEHHEM - SMOpHOHAIBHAS (a3a

. SMOpHOHANIBbHAS (a3a - pOCT pacTshHKeHUeEM - AH(pGepeHINPOBKa

112. TIpruuna rryGOKOTO MTOKOS CEMSH:

. HAKOIJICHAE MHI'MOUTOPOB pOCTa
HEOJIarOTIPHUATHBIN TEeMIIEpaTyPHBIA PEKUM

HEOJIarONIPUATHBIN BOIHBIN PEXUM
. (hm3noIorIUecKas He3peIoCTh 3apo/ablia

113. Poct Bepxymkoii oprana:
UHTEpKaJIIpHbII



° anuMKaJbHBIN
Oa3aabHbIN

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

. cTpaTuduKanus

JIETepMHUHALHS

nmudepeHIIpPOBKa

115. OTuen:

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

obpasyeTcs B 30HE pOCTa MOJIOIBIX OPraHOB

. o0pasyeTcs B CTapeloIX OpraHax
YCHJIUBACT POCT

®  TOPMO3HT POCT
OKa3bIBaET OMOJIAXKUBAIOLIEE AECHCTBUE

. ycumuBaeT 3QPEKTH CTapeHus

Tema 7.2. ®u3noIOrus pa3BUTHS PACTEHUI

116. IIpu npopacTaHuu CeMsIH OJHOJONBHBIX PACTEHHUIH MEPBBIM W3 3apOABILIEBBIX OPraHOB 3a4aTOYHOIO MoOera TporaeTcs B
pocr:

TUIIOKOTHUIIb

SIUKOTHIIb

BEpXYIICYHAasA II0YKa

o KOJICOIITHJIb

117. OcHOBHBIE 3aIlacHBIC BEIIECTBA COUYHBIX ILIOAO0B:
KJIETYaTKa

Kpaxman

Oenku

. pacTBOpHMBIE caxapa
KUPBI

118. TTepuos oHTOTEHE3a OT OMBUICHUS [IBETKOB JIO CO3PEBAHMSI TIOJIOB M CEMSIH COCTABIISIET:
FOBEHMJILHEIN dTall

SMOPHOHATBHBIH ATal

3Tan CTapeHust

3TaMn 3peyocTu

® 3Tal pa3MHOKEHUS

119. JInst kKakoro U3 3TaloB OHTOTCHE3a XapaKTepHa CIOCOOHOCTh PACTEHUH K IBETCHHIO:
FOBCHHMITbHBIN

AMOPHUOHATBLHBIN

CcTapeHus

. 3pesocTu
Pa3MHOXEHUS

120. ITeprox oHTOTEHE3a OT OMJIOAOTBOPEHUS SHIIEKIETKH B IIBETKE MaTEPUHCKOTO PACTeHUS 0 (hopMUpPOBAHHS 3apOJIBIIIa B
CO3PEBLIEM CEMEHHU COCTABJIAET:
IOBEHWIBHBIN 3Tall

. SMOPHUOHAITLHBINA dTAI
9TaIl CTapeHUs

9Tal 3pejioCTu
9Tal pasMHOXKCHUSA



Tema 7.3. PeryaaropHble MEXaHHU3MBI Pa3BUTHS

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

BCET/Ia 3aKPBITHI I BBIAAYN HH()OPMALIUH

. BCETAA OTKPBHITHI AJS BBAAYM MH(GOpMAnuy B HOPME 3aKpPbITHL, HO B HY>KHOE BPEMsI OTKPBIBAIOTCS U BBIJIAIOT
MH(OpPMALHIO, TIOCIIE YETO CHOBA 3aKPBIBAIOTCS

122. AxTuBHOW (MHIYKTHBHOW) (hOpMOH (HUTOXpOMa SIBISIETCS CIEKTpaIbHAsA GopMa «PUTOXPOM ....»

o KpPacCHBIN
JaJIbHUN KpAaCHBIN
Deeo
D730

123. ®oTonepnon oka3pIBacT MHAYKTHBHOE ACHCTBHE Ha cieayronire 3 (eKTsl pocTa U pa3sBUTHA:
I[BETCHHE

. (opMHUpOBaHUE MTOKOSLIUXCS OPraHOB
. JaucTOna
¢dorocunTe3

124. Peakuusi pacTeHUI Ha COOTHOIIECHHE MPOAOJDKUTEIBHOCTH [HS M HOYHM, BBI3BIBAIOIIYIO U3MEHEHHE IPOLIECCOB pOCTa U
pa3BHUTHSL:

. TEPMOIIEPHOAN3M

(doToneproaAN3M

(dhotoTpormzm

TEPMOTPOIHU3M

¢doroHacTHH

TEePMOHACTUH

125. Pactenus, y KOTOPBIX KOPOTKHMH AE€HB 3aTATMBAET HA4ajIo [IBETEHUs, OTHOCAT K TPYIIEe PACTCHHMA:
KOPOTKOI'O JHS

. JUTUHHOT'O JTHSI
(hoToneproguUecKy HEUTPATLHBIX

Pazgen 8 I[Iprcnoco0as1eMOCTs U YCTOHYNBOCTD

126. HOBpe)KZ[eHI/Iﬂ SUMYHOIIUX paCTeHHﬁ, BbI3BAHHBIC UX 3aTOIVICHUEM TaJIbIMU BOJaMU B IEPUOJL OTTeTeNCH:
BBIITUPAHUC

o BBIMOKAHHEC
BbIMEP3aHUC

BBIIIPECBAHUC
YChIXaHHE

127. I1oBbImeHHAs )KapOCTORKOCTh PACTECHHUI 00eCIIednBaeTCs:

. BBICOKOM CKOPOCTBIO TPAaHCIIUPALIUU

BBICOKUM cofiepkanreM CaxapoB B KJIETKe

. YCTOWYMBOCTBIO OEIKOB K TEIUIOBOH KOATYJISIIMN

. BBICOKOI BOJIOYIEp )KHUBAIOIIEH CIIOCOOHOCTBIO JINCTHEB

128. HeraTuBHOE BIIMSIHHE 3aCOJICHHS TOYBBI HA PACTEHUS CBOJIUTCS K CICAYIONMIEMY:
3aTPyIHSAETCS TIOTJIONIEHNE MUHEPATBHBIX 3JIEMEHTOB MTUTAHUS

. 3aTPyIHSAETCS MOIJIOICHHE BOABI KOPHSIMU

YCHIIMBAETCS TPAHCITUPAIHS JICTHEB

. HapymaeTcss 0OMEH BEIIECTB, BCICICTBUE COJICBOTO
OTpaBIICHHUSA



129. TloBpexxaeHus pacTeHHI 3aCyXOl MPUBOIUT K CIEAYIOIIUM MOCIEACTBUSAM:
3aMeJICHHE Pa3BUTHUS
. OTIaJICHHE JINCTHEB U 3aBsI3U, POPMHUPOBAHKE IIYIUIBIX CEMSH

3aMeJUIeHHIEe pocTa
OTMHpaHNE TOYKH POCTa CTEONIS M KOPHEBBIX BOJIOCKOB
MOIaBIIEHIE CHHTETHYECKHX IIPOLECCOB U aKTUBU3ANKS paciiazia OMOIoINMEPOB

Pa3sBUTHE TPU3HAKOB DTHOJIALINA

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

YBCIIMYCHUEC JOJIU CBO6OZ[HOﬁ BOJBI B TKaAHAX

o YBEIMYCHUE COACPIKAHUA CaXapOB B TKaAHAX
JacTU4Has noTepsa BHyTpPIKJ'IeTO‘IHOﬁ BO/JIbI
TOPMOKCHHUE oOMeHa BCIICCTB 1 poCTa
YBCIIMYCHUSA COACPIKAHUA I/IHFI/IGI/ITOpOB pocTta



