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1. EJIX OCBOEHUA JUCHUITJINHBI

CdhopMmupoBaTh 3HaHUS O CYIIHOCTU (PU3UOJOTMUYECKUX IPOLIECCOB B PACTEHHSIX Ha BCEX
CTPYKTYPHBIX YPOBHSX MX OpraHU3allid, BO3MOYKHOCTU YIPABIEHUS MX XOJIOM B IPOCTPAHCTBE U
BO BPEMEHH, /1aTh MPEJICTABICHHUS 00 MCIOIb3yeMbIX B (DU3HOIOTUU PACTEHUH 3KCIEPHUMEHTANb-
HBIX METO/IaX MCCIIEOBaHUs, 1aTh HaBbIKM B MCIOJIb30BAaHUU IOJYYEHHBIX 3HAHUM B pazpaboTke
TEXHOJIOTUYECKUX MPUEMOB XPAaHEHUS U NepepabOTKU PacTEHHUEBOAUECKOW MPOAYKLUH, JUArHO-
CTHKE (PU3MOJIOTHUECKOTO COCTOSIHUS PACTEHUI U MTOCEBOB, IPOTHO3UPOBAHUIO JCHCTBHS HeOIaro-

NPUATHBIX (DAKTOPOB cpelibl HAa YPO)KaHHOCTh CETBCKOXO03SIICTBEHHBIX KYIIBTYP.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII
Baok OITIOII BO: 51.0.21

2.1. TpeboBaHus K nMpeIBapUTeJbLHOI MOAT0TOBKE 00y4YaloIIerocs:

JlucuuramHa OTHOCUTCS K 0a30Boi (00menpodecCHoHaIbHOM) YacTH MpodheCCHOHATBHOTO
nukia. s u3ydeHus: JUCHUILTUHBI TPEOYIOTCS 3HAHUS IUTOJIOTUH, aHATOMUU, MOP(OJIOTUH U CH-
CTEMATUKH PACTCHUN, XUMUYECKON MPHUPOJbI U CBOMCTB KU3HEHHO BAXKHBIX COCIWHEHUH, OCHOB
TEPMOJMHAMHKH, YMEHHE PabOTaTh CO CBETOBBIM MHKPOCKOIIOM, OIPEACITUTEIIIMUA PACTCHHH, Bia-
JIEHUE METOJaMH KOJMYECTBEHHOTO M Ka4eCTBEHHOT'O XMMHMYECKOTO aHallu3a, perucTpauuu pusu-
yeckux mapameTpoB. [IpeamecTBy0OmyuMy TUCIUIUIMHAMY SIBISIFOTCSL OOTaHUKA, TeHETHKa, Heopra-

HHUYCCKas, OpraHnvcCKasi (1)1/1314%01(3;1 " KOJUIOMJHAas1 XUMUs, q)HSI/IKa.

2.2 IMCUUNIUHBI M TPAKTUKH, 1JI51 KOTOPbIX OCBOEHHE JAHHOMW AUCHUIIMHBI (MOIYJI51)
He00X0UMO KaK NMpeAliecTByoniee:
JlaHHasT MUCIUIUTMHA TPEIIICCTBYET HM3YYCHUIO ITOYBOBEJCHUS C OCHOBAMH TCOJIOTHH,

HAay4YHBIX OCHOB HCCHGI{OB&HI/Iﬁ B arpOHOMMUH, arpOXUMHUH, 3EMIICACIINA, PACTCHUCBOACTBA.

3. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA
IO AMCIMIIVIMHE (MOAY./110), COOTHECEHHbBIX C THINKATOPAMMU JOCTHU-
JKEHUSI KOMIIETEHIIA
B pesynbTare uzydeHus AMCUUILIMHBI OOYYarOUIUIICS JOKEH YCBOUTH CIIEAYIOIINE TPYIOBbIE

(GYHKIIMA B COOTBETCTBHU C MPOPECCHOHATBHBIM CTaHIAPTOM «ATPOHOMY (YTBEPKICH MPUKA30M

MunuctepcTBa Tpy/ia U conranbHou 3amuTsl PO ot Poccun ot 9 uronsa 2018 roga Ne 4544.:

- 0606I_HCHHEUI TpyAaoBas (I)yHKI_II/I}I — OpraHus3anus Nporu3BOACTBA MPOAYKIMU PAaCTCHUCBOJACTBA,

- TpyAoBas QyHKIUS — pa3paboTKa CUCTEMbl MEPOIPHUATHIH MO MOBBILIEHUIO 3PPEKTUBHOCTH MPO-
M3BO/JICTBA MPOJYKIIUU PaCTEHUEBOICTBA.



TpynoBbie NelCTBUA:

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

Komnerenums Nuauxaropsbl Pe3yabTarbl 00yyenust
(Ko 1 HaMMEHOBa- KOMIIeTeHI U
HUE) (K01 1 HAaUMEHOBa-
HUE)
O6menpoheccHOHATBHBIE KOMIIETEHITHH

OIIK-1. Cnocob6en | OIIK-1.1. WJI-1 | 3naTh: OCHOBHI (PU3MONOTHU U OMOXMMMH PACTEHHH; OHOXH-
pema’rb TUIIOBBIE I[eMOHCTpI/IpyeT MHUYECKUHA COCTaB paCTeHHﬁ, npupoay u (byHK]_II/II/I OCHOBHBIX
3a1a4i  PO(EcCHO- | 3HAHME OCHOBHBIX | BEUIECTB B PACTHTETLHOM OPTaHH3ME; MPOLECCHI, CBA3AHHBIE C
HATTBHOH JESTENBHO- | 3aKOHOB  MaTeMa- | BOAHPIM 00MEHOM, (OTOCHHTE30M, JIbIXaHHEM, OOMEHOM U
TPaHCIIOPTOM OPTraHUYECKHX BEIECTB; OCHOBBI MHHEPAIHHOTO
CTH Ha OCHOBC 3Ha- | THYCCKHUX, €CTC- o
. MIUTaHKsA; PAKTOPBI, BIUAIOMINE HA POCT M Pa3BUTHE PACTECHHH;
HUM  OCHOBHBIX 3a- | CTBCHOHAY4HBIX N MPUCIOCOOIIEMOCTh U YCTOHYMBOCTD, OMOXUMHYECKUE OCHO-
KOHOB  MaremaTuve- | obuenpodeccuo- BbI ()OPMHPOBAHUS Ka4eCTBA ypOiKasi CENbCKOXO03HCTBEHHBIX
CKHX, €CTCCTBCHHO- | HAIbHBIX  MMUCLH- | gynpTyp a1 pelleHds TUIOBBIX 3aaau MpodeCcCHOHAIBHON
HayuyHbIX U OOIle- | JIMH, HEOOXOIM- | jesTeNbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MATEMa-
Mpo(heCCHOHANBHBIX | MBIX IJISl PEIICHUS | THYECKUX U ECTECTBEHHBIX HAYK C TPUMEHEHHEM HH(OpMa-

JUCHUIUIMH C TPW- | TUIIOBBIX 3a7ad B | UMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH
MEHEHUEM I/IH(l)Op- 00JIacTH arpoHo- YMeTh: pemiaTh THUIOBBIC 3a1aud MPOGECCHOHATIBHON nes-
MalLHOHHO- MUK TENILHOCTH, ONPENENsATh MPUPOAY M OHOXMMHYECKHI cocTaB
KOMMYHHKALHOH- pacTeHuii, OLEHMBaTh MX (U3HUOIOTHUECKOE COCTOSIHHUE IO
HBIX TeXHOTOLMI OMOJIOrMYECKUM IIPOIeccaM; ONpEACNATh MOKa3aTeau yiIyd-
IIAIOIINE POCT, PA3BUTHE PACTEHHH, X MPUCTIOCOOIIEMOCTh 1
YCTOWYHMBOCTh K BO3JECHCTBHIO (DaKTOPOB CpEbl; HA OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHUECKUX M €CTECTBEHHBIX
HayK ¢ NPIMEHEHHEM HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH TNarHOCTHPOBATh HEJOCTATOK MIN M30BITOK 3Je-
MEHTOB MHHEPAIbHOTO THTaHUS; (OPMUPOBATH KadeCTBO

ypOXKasi CeITbCKOX03IHCTBEHHBIX KYJIBTYD

OIIK-1.2. WJ/I-2 | Baagerb: 3HaHMAMH OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX H
HCHOHL?;yeT 3Ha- | €CTECTBCHHBLIX HAYK JJIA KOHTPOJHUPOBAHUA XO4a (I)I/ISI/IOJ'IOFI/I-
HUSL OCHOBHBLIX 3a- | ECKHMX MpPOIECCOB B PACTUTENBHOM OPTaHM3ME, HAaBBIKAMH
KOHOB  MaTemaTu- | OUCHKH (QH3HOIOrMYECKOro COCTOSHMS PaCTeHHIl M MX ajar-
gecknx M ecre- | TAUWMOHHOTO TOTEHIIHAIA, ONpE/ENeHUs (aKTOpOB yIyUIICHNS

CTBEHHBIX HayK JJIs
peleHus CTaH-
JIapTHBIX 3a7a4 B

PpoOCTa, pa3BUTUA U Ka4eCTBa NPOAYKIHH C IMPUMEHCHUCM HH-
(bOpMaLII/IOHHO ~KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

ArpOHOMUHA

4. PACIIPEJAEJIEHUE YACOB JUCHUIIJIMHBI ITO CEMECTPAM (o4nasi popma)

By 3aHsaTui 1 2 3 4 5 8 Hroro
v | PIIJ yu pIiz v | PIIJ
Jlekun 28 28 28 28
JTabopaTopHbIe 14 14 14 14
[IpakTudeckue 14 14 14 14
KCP 2 2 2 2
Koncynpranus 10 10 10 10
repe K3aMeHOM
[Tpuem sk3aMeHa 0,25 | 0,25 0,25 | 0,25




KontaktHas pabora

0Oyuaromuxcs

C TIpenoaBaTenem 59,25 |59,25 59,25 159,25
(aynuropHas)

Cam. pabora 59 59 59 59
KonTpoms 258 | 25,8 25,8 | 25,8
Toro 144 144 144 | 144

PACHIPEJEJEHUE YACOB JUCIAIIJIMHBI 110 CECCUSAM (3a04Hasi popma)

Bun 3aHATHIT 1 2 3 4 5 HUtoro
1c 2¢ lc 2¢ 1c 2¢ 1c 2¢ lc | 2c

VII [PIin| vo | Prijg vl | prix
Jlexuu 6 12 12
JTabopaTopHsbie 2 4 4
[paKkTU4YeCcKue 4 4
KCP
Koucynprammst
repe 9K3aMEeHOM
[Ipuem 3auera 1,25 | 1,25
[Ipuem sk3ameHa 1,25 | 1,25
KonraktHas pabora
0OyJaroIuXxcs
C mpemnojaBareyeM
(aymuropHast) 10 | 10 |11,25]11,25 21,25 |21,25
Cam. pabora 26 126 90 | 90 116 [ 116
KouTpons 6,75 | 6,75
Toro 36 | 36 | 108 | 108 144 144

CTPYKTYPA U COAEP/ KAHUE JUCHUIIJIMHBI MOAYJISA) (ounas popma)

Kon
3aHs
THS

HaumeHoBaHue pa3iesioB ¥ TeM /BUJI 3aHITUS/

Cewmectp

Komme
TEHINHU

Yackl

Pasznen 1. ®usnosorusi 1 OMOXUMUSI PACTUTENbHON KJIETKH

11

[Ipenmer, 3amaunt U MeCTO (PU3MOJOTHU ¥ OMOXUMHM PACTCHUN B
cucTeMe OHMOJIOTMYECKUX 3HAHHWW CpeJM €CTECTBEHHO-HAYYHBIX H
arpOHOMHUYECKHX JUCHUIDIMH. MeToabl (PU3UOJOTHH pPaCTEHHIMA.
N3ydeHne npoueccoB KU3HEAEATENBHOCTH Ha Pa3HBIX YPOBHIX Op-
ranu3anuu. OU3MOJIOTrUs PaCTEHUM — TEOpETHYECKass OCHOBA arpo-
HOMUHU u OuorexHonoruu. CoBpeMeHHBbIE TIPOOIEMbl (HHU3NOIOTHH
pactenuii./Cp/

OIIK-1

1.2

Tema 1.1 XuMHUUECKHI COCTaB PACTUTEILHOMN KIIETKH.
Tema 1.2 OOMEH BELIECTB B PACTUTEILHOMN KIIETKE.
Tema 1.3. CtpyKTypa ¥ CBOWCTBA PACTUTEILHOMN KIETKH. /JIek/

OIIK-1

1.3

Pa6ora 1. KauecTBeHHBII aHAIN3 OETKOB B CEMEHAX.
Pabora 2. O6HapyxeHHe 3alacHBIX YIIEBOJOB B MPOIYKTUBHBIX
opraHax pacteHuii /J1a6/

OIIK-1

14

BemecTBa BTOPHYHOTO MPOUCXOXKJICHUS (OPTraHUMYECKUE KHUCIIOTHI,
a(upHBIC Maciia, TEPICHOUIbI, TJIMKO3K b, (PEHOJIbHBIC BEIIECTRA,

OIIK-1




aNKaIon b1, BuTamMunsl) /Cp/

Pabora 3. Hapymenune n30upaTenbHON MPOHUIAEMOCTH  KIIETOK OIIK-1
15 MIPU BO3ACHCTBUN TOBPEXKIAIOINX BEIIECTB
' PaGota 4. /IluarHocTrka (yHKIIMOHAILHOTO COCTOSIHUSL KIIETKH, TIO/I-
BEpXKEHHOM BO3/ICHCTBHUIO TEILIOBOTO cTpecca /J1ab/
KomnokBuym: Pazpmen 1. ®usznonorus u OMOXUMHUSL PACTHTEILHON OIIK-1
1.6 kietku /Tp/
Pa3nes 2. Boaublii 06MeH
Tewma 2.1 ®u3noa0rus BOZ00OOMEHA KIJIETKH. OIlK-1
2.1 Tema 2.2 Ou3noa0rus BOAOIOTIONIEHNUS PACTEHUN.
Tewma 2.3 Tpaucnuparwms.. /JIex/
Pabora 5. Onpenenenne cocymeil CHITBI KJISTKH METPUIECKUM Me- OIIK-1
29 tomoM. Pabora 6. OmpezneneHue coaepxaHust BOABI H CYXOTO Be-
' IIECTBA B PACTUTEIIBHBIX O0BEKTaX. 3a/laydl M0 BOJHOMY OOMEHY
/J1ab/
23 Tema 2.4 DKOJIIOTHYECKHE ACMEKTHl BOI0OOECIIEYCHHOCTH M BOJI- OIlK-1
' HbIi OagaHc pacTenuii B arpodurorneHosax./Cp/
Pabora 7. Onpenenenue BOAOYAEPKUBAIOIIECH CIIOCOOHOCTH pacTe OIIK-1
24 Huii. Pabora 8. OnpeneneHre BEIMYMHBI BOJHOTO Je(QUIIUTA B JIH-
' cThsix. Pabota 9. OmnpeneneHre MHTEHCUBHOCTA TPAHCIIUPAIAH JIH-
CTBhEB. 3aJ1a4¥ 110 BOJTHOMY pexXuMy pactenwii /J1ab/
25 Komnoksuym Paznen 2. Boansiii oomen /Ip/ OIlK-1
Paszpnen 3. ®orocuuTe3
Tewma 3.1 OOmas xapaktepucTika HOTocuHTe3a U HOTOCHHTETHYE- OIlK-1
31 CKOTO ammapara.
Tema 3.2 DHepreTHYECKUE aCTIEKThI (POTOCHHTE3A.
Tewma 3.3 buoxumudeckne actiekTsl porocuHTesa. /JIex/
Pabora 10. Onpenenenne CrieKTPOB MOTIONICHAS MUTMEHTOB JINCTA, OIIK-1
Pa6ora 11. KonnuectBeHHOe omnpefenieHHe XJIOpodUIIa B JTUCThAX
3.2 Pab6ota 12. Onpenenenrie BEMUYUHBI YUCTOW MPOAYKTHBHOCTH (POTO-
CUHTe3a. 3aJ1aud 10 pacyeTy Hokaszarenell (pOTOCHHTETHIECKOW /Ies-
TEJIHHOCTH 1oceBa /J1ab/
33 Tema 3.4 Dkosornyeckue acuekThl POTOCUHTE3A. OIIK-1
' Tema 3.5 DoTOCHHTETHYECKAS AEATEIBLHOCT TOceBa U ypoxai. /Cp/
34 Komnoksuym: Paznen 3. @orocunres /TIp/ OIlK-1
Paznen 4. /Ipixanue
41 Tema 4.2 DHepreTHdecKre acIeKThl AbIXaHUs. OIIK-1
' Tema 4.3 BuoxuMHuecKkne acreKkTsl Apixanusa /Jlex/
Pabora 13. Ompenenenne akTWBHOCTH KaTtanaspl. Pabora 14. OIIK-1
4.2 Onpe/ieieHe WHTEHCUBHOCTH JIBIXaHUS IPOPACTAIOIIUX CEMSH
/J1a6/
43 Tema 4.1 buonorus u sxonorus apixanus ./Cp/ OIIK-1
44 Komnokeuym: Paznen 4. Ipixanue /IIp/ OIIK-1
Pa3nen 5. MuHepanbHOe NUTAHUE PACTECHMIA
51 Tema 5.1 BuoJsiornueckre acrekTbl MUHEPAJIHHOTO ITMTAHUSI. OIIK-1
' Tema 5.2 Mexauu3Mbl nIpoliecca MUHEPAIbHOIO nutanus /JIek/
Pabota 15. OnpeneneHne HEKOTOPBIX 30JIbHBIX JJIEMEHTOB B pacTe- OIIK-1
5.2 |msax  Pabora 16. Onpenenenue ynensHOH €MKOCTH OOMEHHOTO

[OTJIONICHNsT MOHOB KopHsiMu Pabora 17. OnpenesieHue TUIOMIAIN




001IIeH aICOPOUPYIOIIEH MOBEPXHOCTH KOPHEBOU CHCTEMBI PACTEHHI
JIa6/

5.3

Tema 5.3 DKOIOTHYECKUE ACTICKThI MUHEPAILHOTO MUTAHHUS C.-X.
pactenuti /Cp/

OIIK-1

5.4

KomnokBuym: Paznen 5 MunepansHoe nutanue pactenuii /I1p/

OIIK-1

Pa3znen 6. O0MeH 1 TPAHCHOPT OPraHUYECKUX BelIeCTB

6.1

Tema 6.1 OOMEH aMHHOKHCIIOT U OEIKOB.
Tema 6.2 OOMEH YIJIEBOJIOB.
Tema 6.3 O0meH smnnaoB /JIex/

OIIK-1

6.2

Pabora 18. IlpeBpameHnre BEIIECTB INMPH IMPOPACTAHHUE CEMSH.
Pa6ora 19. ObHapyxeHne THAPOTUTHIECKOTO (pepMeHTa aMUIa3bl B
npopacTaromux cemeHax. Pabora 20. KomuuecTBeHHoe ompenene-
HUE Oellka B CEMEHaxX METOJOM KOJIOPHUMETPHUYECKOro aHaln3a
/J1a6/

OIIK-1

6.3

Tema 6.4. B3zaumocBs3b OOMEHHBIX IIPOLIECCOB M TPAHCIIOPT Opra-
HUYECKUX BElIeCTB B pactenusx /Cp/

OIIK-1

6.4

KomnokBuym. OOMeH U TpaHCHOPT oprannyeckux semiects / [p /

OIlK-1

Paszpnen 7. Poct u pa3Burtue

7.1

Tema 7.2 Ou3noI0rUs pa3sBUTH PACTEHUI.
Tema 7.3. PeryinsitopHsle MeEXaHU3MBL pa3Butus. /JIex/

OIlK-1

7.2

PaGora 21. IlepuogndHOCTh pOCcTa MOOETOB y IPEBECHBIX PACTEHHMA
PaGota 22. Ompenenenue nokasateneil HaOyxXaHUsl KOJUIOUTHBIX
cucteM ceMsiH. Pabota 23. OnpeneneHue aBTOTUTHYSCKOM aKTUBHO-
CTH B ITpopacTaronmx cemenax /J1a6/

OIIK-1

7.3

Tema 7.1 ®usuonorus pocra. /Cp/

OIIK-1

7.4

Komnoksuym Paznen 7. Poct u pazsutue /Ilp/

OIlK-1

Paznes 8. Ilpucnocodiaenue u ycToiYMBOCTH

8.1

Tema 8.1 YCTOMYMBOCTh pACTEHUM K HEOJIArOMPUSITHBIM TEMIIE-
parypawm. /JIex/

OIlK-1

8.2

Pabota 24. Onpenenenne >kapOCTOMKOCTH PACTUTEIBHBIX TKaHEH.
Pabora 25. 3amuTHOoe AelicTBUE caxapoB Ha MPOTOILIA3MYy IIPU BO3-
JICHCTBUM OTPUIATEIILHBIX TeMIeparyp /J1a6/

OIIK-1

8.3

Tema 8.2 YCTOMYMBOCTH pacTeHUM K HeOJIAronpUsTHBIM ITOYBEH-

HbIM [haKTO[ZaM.

Tema 8.3 YcTOMUMBOCTE pacTeHHM K (PUTOMATOreHHBIM OHMOTHYE-

CKUM fl!aKTO[ZaM.

Tema 8.4 YCTOHUYMBOCTE PACTEHHN K aHTPOIOT€HHBIM 3arpsi3HUTE-
JISIM OKpy»Katonie#t cpensl. /Cp/

OIlK-1

Pa3znen 9 . ®opMupoBaHHe KayecTBA YPOKAs

9.1

Tema 9. ®usuosorus ¥ O0uoxuMus (POPMHUPOBAHKS KAYECTBA YPO-

J)Kag ¢/X Kyaeryp. /Jlex/

OIIK-1

CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOLYJISI) (3a0unas dopma)

Kon
3aHs
THUA

HanmMeHnoBanwue pa3nenoB u TeM /BUJ 3aHSTHs/

Kypc/
ceccust

Ya-
CBI

Kowmme
TCHIIMH




Pazgen 1. ®usunosioruss 1 OMOXUMHS PACTUTEIbHON KJIeT-
KH

11

Tema 1.1 XuMHYECKUN COCTAaB PACTUTEIbHON KJIETKH.
Tema 1.2 OOMEH BEECTB B PACTUTEILHOUN KJIETKE.

Tema 1.3. CTpyKTYypa U CBOWCTBA PACTUTEILHOU KIETKH.
/Jlex/

2/1

OIIK-1

1.2

Pa6ota 1. KauecTBeHHBII aHamn3 OEIKOB B CEMEHAX.
Pabora 2. Hapymenue n3oupaTenbHON MPOHUIIAEMOCTH  Kile-
TOK IIPU BO3/ICHCTBUH MOBPEKIAIOIINX BEIIECTB

Pa6ora 3. [lnarnoctrka QyHKIIMOHATHHOTO COCTOSTHUST KJIET-
KU, TI0JIBEP>KEHHOI BO3AEHCTBUIO TEIJIOBOrO cTpecca /J1ab/

2/1

0,5

OIIK-1

1.3

BeliecTBa BTOPUYHOTO MPOUCXOXKICHUST (OPTaHUYECKUE KHC-
JIOTBI, 3UPHBIC Maciia, TEPIICHOM/IbI, TITUKO3H IbI, (DEHOIbHBIC
BEIIIECTBA, AJIKAIIOU/Ibl, BATAMHHBI). PellicHne TECTOBBIX 3a/1a-
uuit /Cp/

2/1

10

OIIK-1

14

Knaccudukanus opraHMuecKuX BEIIeCTB KIETKU: (aMUHO-
KHUCITIOTBI W OCIIKH, YTJICBOIBI, JTUITHIbI, HYKJICOTH/IBI H HYK-
JeuHoBbIe KuciaoThl/I1p/

2/1

0,5

OIIK-1

Pa3gen 2. Boaublii 00MeH

2.1

Tema 2.1 ®usuosiorus BOA00OMEHa KIASTKH.
Tema 2.2 OU3HOIOTHs BOIOMOIIONIEHUS PACTEHUH.
Tema 2.3 Tpancuupanus. /Jlex/

2/1

OIIK-1

2.2

Pabora 5. Ompenenenue cocyieil CHIIbI KJIETKH MeTpU4e-
ckuM MetogoM. PaGora 6. Omnpenenenue coaep:KaHusi BOJIbI
U CYXOr0 BEIIECTBA B PACTUTENBHBIX 00BeKTax. /J1ab/

2/1

0,25

OIIK-1

2.3

XapakTepHucTuKa KOpHs, Kak oprana Bojororiomienus. O0-
111as1 XapaKTepUCTUKA TPaHCIUPALUU. MeXaHu3Mbl TPaHCIIH-
paruu. CrocoObl MOBBIIEHUS TPOYKTUBHOCTH TPaHCIIUpa-
un. OnTUMU3aIus BoJ000ECIIeYeHHOCTH PACTeHUH TpH T1e-
peyBlaXXHEHUH MOYBbl. ONTUMH3AIHUSI BOI00OECTIEUEHHOCTH
pacTeHui mpu uccymeHuu noussl /Cp/

2/1

OIIK-1

2.4

Pabota 7. OmnpezneneHue BOAOYAECPKUBAIOLICH CIIOCOOHOCTH
pacrenuii. Pabota 8. Onpenenenue BETUYUHBI BOJHOTO Ae(H-
muTa B JUCThiAX. Pabora 9. OmpeneneHne MHTEHCUBHOCTH
TpaHCIIUpAIMH JUCThEB. /J1ab/

2/1

0,25

OIIK-1

2.5

Pemenne 3a1a4 Mo BOAHOMY PEXHMY U BOJAHOMY OOMEHY
/Mp/

2/1

0,5

OIIK-1

Pa3zgen 3. @orocunres

3.1

Tema 3.1 OOmas xapakTepucTUKa (POTOCHMHTE3a M (DOTOCUH-
TETHYECKOI0 aIapara.

Tema 3.2 DHepreTuuecKue acnekTel (POTOCHHTESA.

Tema 3.3 buoxuMHuUecKHe aceKThI (hoTocuuTesa. /JIek/

2/1

OIIK-1

3.2

Pa6ora 10. OnpezneneHue crieKTpOB MOTJIOUICHNUS TUTMEHTOB
nucta. Pabora 11. KonndectBeHHOe omnpeaeienne Xaopohusuia
B JHUCThAX. Pabota 12. Ompenenenne BENIUYUHBI YUCTON IMPO-
JTYKTHUBHOCTHU doTocuHTe3a. /J1ab/

2/1

0,5

OIIK-1

3.3

Tema 3.4 DKoJOrMYecKUe acHeKThl POTOCUHTESA.

Tema 3.5 dorocuHTETHUYECKAST NEATEILHOCTH IIOCEBA U YPO-

xait. /Cp/

2/1

OIIK-1

3.4

doToCHHTETHYECKHE IIOKa3aTeln IIoceBa. Pemienne 3aga4

2/1

0,5

OIIK-1




/Mp/

Paznen 4. Ibixanue

4.1

Tema 4.1 buonorus v DKOJOTUS AbIXaHUS
Tema 4.2 DHepreTuyeckue aclekThl Ablxanus./Jlex/

2/1

OIIK-1

4.2

Pa6ora 13. Onpenenenue akTUBHOCTH Katanas3el. Pabota 14.
OmnpeneneHre UHTEHCUBHOCTH JIbIXaHHsI MPOPACTAIOIINX Ce-
MsiH /J1a6/

2/1

0,5

OIIK-1

4.3

Jlpixanue B pUTOLICHO3aX M YPOXKaii: JIbIXaHUE U IPOLEcC
¢dbopmMHpoBaHUs NPOAYKTHBHBIX opraHoB. [1yTu ynpaBinenus
JBIXaHUEeM TIPH XPaHCHUH NPOJYKTHBHBIX OPIraHOB PAaCTCHUIT
(ceMsiH, COUHBIX IIOJIOB, KOPHEIIONOB, KiyoHeit) ./Cp/

2/1

OIIK-1

4.4

Tewma 4.3 buoxumudeckue acnekTsl abixanus /I1p/

2/1

0,5

OIIK-1

Pazngen 5. MunepajibHOe IMTAHUE PACTEHUI

5.1

Tema 5.1 buonorndeckue acliekKThl MUHEPAJIbHOI'O ITMTAHHUS.

Tema 5.2 Mexauusmbl mnporecca MHUHEPAILHOTO MHHUTAHUSI
/J1ex/

2/2

0,5

OIIK-1

5.2

PaGoTa 15. Onpenenenne HEKOTOPHIX 30JbHBIX JJIEMEHTOB B
pactenusx PaOota 16. OnpeneneHue yaenbHON eMKOCTH 00-
MEHHOTO TTOTJIONIEHUSI HOHOB KOpHsiMu /J1ab/

2/2

0,5

OIIK-1

5.3

3aBHCUMOCTh MHUHEPAJILHOTO MTUTAHUS OT OMOJIOTHYECKUX U
9KOJIOTHYECKUX (PaKTOpOB. XapaKTepuCTUKa KOPHS Kak opra-
Ha MUHEPAJIbHOTO MUATAHHS: MOP(HOJIOTUS U aHATOMHS, (U~
3M0JIOTUYECKHE OCOOCHHOCTH KOpHEH (0COOEHHOCTH pocTa U
BETBJICHUS, TPOMTU3MBI KOPHSI), TOKA3aTEIHN CTETICHN Pa3BUTHUS
KOPHEBOM CHUCTEMBI U METO/IMKA UX OIPEJIEIEHUs, KOPHEBbIE
BBIJICJIEHUS M UX BIHMSIHHE (TIPSIMOE, KOCBEHHOE) Ha JIOCTYTI-
HOCTb 3JIEMEHTOB MMUTAHUS, AJUIEJIONATHs U TTOYBOYTOMJIICHHE.
VY nobpenus: BUABI yI0OpEHHM, CPOKH, JO3BI U CITOCOOBI BHE-
ceHusd. J[marHocTrka MUHEpPaJIbHOTO MUTAHUSA: METO/IbI U UX
xapakrepuctuka /Cp/

2/2

15

OIIK-1

Pa3nes 6. OOMEH M TPAHCIIOPT OPraHUYECKHUX BellecTB

6.1

Tema 6.1 OOMeH aMUHOKHCIIOT U OEJIKOB.
Tema 6.2 OOMEH YIJIEBOIOB.
Tewma 6.3 O6men munugos /Ip/

2/2

OIIK-1

6.2

Pabora 17. Ompenenenue Imiomanu oOIIeH ancopOupyro-
el MOBEPXHOCTU KOPHEBOW cUcTeMbl pacTeHuil Pabora 19.
OO6HapykeHue ruApoIUTHYeCKoro (hepMeHTa aMmuiIassl B MMpo-
pacraronmx cemeHax. /Jla6/

2/2

0,5

OIIK-1

6.3

Tema 6.4. B3auMocBA3b OOMEHHBIX IIPOLIECCOB W TPAHCHOPT
OpPraHUYEeCKUX BEIIECTB B pacTeHusax /Jlek/

2/2

0,5

OIIK-1

6.4

TpaHcnopT OpraHUYECKUX BEIIECTB B PACTEHUSX: CTPYKTYpa

TPAHCIIOPTHON CHUCTEMBI, MEXaHU3M TPAHCIIOPTA, TPAHCIIOPT-
Hasi hopMa OPTraHUYECKUX BEIIECTB, PETrYJISIIII HaPaBICHUS
¥ CKOPOCTH TpaHCIoOpTa oprannyeckux Bemects (Cp)

2/2

10

OIIK-1

Paspnen 7. Poct u pasBuTHE




Tema 7.1 ®usznoaorus pocra
7.1 Tema 7.2 OU3HNOIOTHS PA3BUTHA PACTEHHH.
Tema 7.3. PeryugaropHele MexaHu3Mbl pa3Butug. /Jlex/

2/2 0,5

OIIK-1

PaGora 20. KonmnyecTBeHHOE ompeieicHre Oesika B ceMeHax
METOJIOM KOJIOpuMeTprudeckoro ananusa Pabora 21. Ilepuo-
[TUYHOCTH pOCTa MOOETOB y APEBECHBIX pacTeHuil Paborta 22.
Onpenenenue nokasarenei HabyxaHus KOJUIOUIHBIX CUCTEM
cemsii. PaboTa 23. Onpenenenne aBTOIUTHYECKON aKTUBHOCTHU
B ITpopacTaromux cemeHax /J1a6/

7.2

2/2 2

OIIK-1

PocroBble siBIEHUS y pAacTEHMil: KOPpEISALUU, PEreHepaluu,
noyisipHOCTh.  [IpakTHueckoe wncnosb3oBaHue siBiaeHU. Po-
CTOBBIE JIBUYKEHUS Y PACTEHUI: TUIIbI ABMKEHUNM U UX Xapak-
7.3 | TepuCTHKA, MEXaHU3Mbl IBW)KEHUH. BHyTpeHHue QaxTopbl
peryiauuu pocra. Jkosiorust pocra. OU3noa0rus LBETEHUS:
MHAYKIHS LIBETEHUS, OPIaHOT€HE3 PENPOAYKTUBHBIX OPTaHOB,
CTPOCHHE IBETKA, ONbIICHUE U orutogoTBopenue /Cp/

2/2 16

OIIK-1

Pa3nes 8. lIpucnocodsieHne u ycTOHYMBOCTh

Tema 8.1 YcTOWYMBOCTE pacTeHUM K HeOJIaronpUsiTHBIM
temneparypam. /JIex/

8.1

2/2 0,5

OIIK-1

Pa6ora 23. 3ammTHOE eiicTBUE caxapoB Ha MPOTOIIa3My
8.2 | mpu BO3/IEHCTBUYU OTPHUIATEILHBIX TeMiiepaTyp Pabora 24.
Omnpenenenne KapoCTOWKOCTH pacTUTENbHBIX TKaHel /J1ab/

2/2 0,5

OIIK-1

Tema 8.2 YcTOMYMBOCTE PACTEHUN K HEOIArONPUATHEIM I10Y-
BEHHBIM (haKTOpaM.

Tema 8.3 YCTOWYMBOCTh PACTEHHUM K (PUTOMATOT€HHBIM OHO-
THYECKUM (haKTOpaM.

Tema 8.4 YcTOWYMBOCTL PACTEHNM K aHTPOIIOIEHHBIM 3arpss-
HUTEJISIM OKpYyKatoten cpenbl. /Cp/

8.3

2/2 25

OIIK-1

Pa3znesn 9 . ®opmupoBaHue Ka4yecTBa ypoxKas

Komnnoksuym Paznen 9 . ®usunonorust u 6moxumust GopMupo-

9.1 BaHMsI KayecTBa ypoxkas /Cp/

2/2 24

OIIK-1

5. ®OHJI OHEHOYHBLIX CPEJICTB

IIpuiaoxenne 1

6. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE
OBECHEYEHUE JUCHUILINHBI (MOLYJIST)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasI IMTEpPaTypa

ABTODBI, 3arnaBue
COCTaBHUTENH

N3parenncTBO, IO

TperbsixoB H.H. n ®dusnonorus u OUOXUMHUS pPaCTeHUN
p.

M: Koioc, 2005

Tperpsaxos H.H. u [TpakTuKyM 110 pU3HOTOTUN paCTeHUN KonocC, 2003. - 288 c., un




Ap.

H.M. I'onuaposa,
N.B. Opazaena,
M.U. I1aByoB

®du3nonorus pacTeHuit: JadbopaTop-
HBIW MPAKTUKYM.

2014 (3BC PykoHr)
https://rucont.ru/efd/227932

Poroxxun, B.B.

[TpakTukym 1Mo Gpu3noIOruu 1 OUOXU-
MUH pacTeHuil : yued. mocobue

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

6.1.2. lonoiHuTeEIBHASI TUTEPATYPA

ABTOpBI, coCTaBH-
TCIIN

3ariaBue

N3 natenscTBO, IO

Kysnenos Bi. B.,
Hmutpuen I'. A.

®wusnonorus pacreanid. T. 1,2

MI'Y um. M. B. Jlomonocona -
M.:¥Opaiitr, 2016. - 437 c. -
bakanasp.
Kypc)

AxaneMuyeckuit

Ky3nenos B. B.,
Jmutpuena I'. A.

®dusnonorus pacTeHuil: yueOHUK

M.: Abpuc, 2011

boranmka. B 4 1. T. 2. ®usnonorus
pactenuii : yueb. s By30B / I1. 3uT-
te, O. B. Baiinep, 1. B. Kanepaiit, A.
bpesuncku, K. Képuep ; nox pex. B.
B. Uy0a

M.: Akanemus, 2008. - 496 c.

Ky3nenos B. B.,
Hmutpuena I'. A.

®dusunosnorus pacreHui: yueo. ais By-
30B

M.: Beici. mik., 2005

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

®dusuosnorus pacreHui: yueo. ais By-
30B

M.: Bimagoc, 2005

buoxumus pactrenuil: yue6. nocodue

Pocros n/]1: ®ennkc, 2004

[ITymakosa E. B.

boranuka u Gpusnonorus pacTeHui:
yueb. ais CI1O

M.: Akagemust, 2013

Karomos M. K. ®dusnonorus 1 OMOXUMHS CEIbCKOXO0- M.: PTA3Y, 2004
3SIICTBEHHBIX PACTECHUM.
Heivuna E.B. [IpakTryeckue 3aHATH 110 PU3HOIO- [DnexkTpoHHBIH pecypc] :

N.N. bagununa.

TUU 1 OMOXUMUU pacTeHU yueOHoe
mocooue.

https://e.lanbook.com/book/45
60#authors
Hosocubupck: HI'AY (Hoso-
CUOMPCKUI TOCYAaPCTBEHHBIN
arpapHbIil yausepcurer), 2010.
- 136 c. (OBC Jlanp)

[TpakTukym 1uist mpoBeieHus Jadopa-
TOPHBIX 3aHATUHN U CAMOCTOSTEILHON
paboTel o muctmnae Ou3nonorus
¥ OMOXUMMSI paCTEHHH Uil CTYAEHTOB
OYHO 1 3a04HOM HOPMBI 00YUEHHUS
HanpasyieHus noarorosku 110400.62
ArpoHomusi: yue0. mocobue

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

(OBC Jlanb)

6.1.3. MeTroauyeckue paspadbor

KH

ABTODBI,
COCTaBHUTENH

3armaBue

N3parenncTBO, IO



https://rucont.ru/efd/227932
https://rucont.ru/efd/294660
https://e.lanbook.com/book/4560#authors
https://e.lanbook.com/book/4560#authors
https://e.lanbook.com/book/70621
https://e.lanbook.com/book/70621

Munexuna H.B. bpsuck: U3n-Bo  BpsHckuii

Dusnonorus U OUOXUMHS pacTeHUH: | TAY, 2018, - 103 .
y4eOno-meromeckoe nocodue A1s | http://www.bgsha.com/ru/book
1a00paTOPHO-NIPAKTHYECKUX 3AHATUH | 1440625/

1 CaMOCTOSATENIbHON paboThI (C dJie-
MEHTaMHU JIJAKTHUYECKOT0 MaTepraa)

Munexuna H.B. ®uU3M0JIOrus PaCTeHUI: METOUYE- bpsuck. U3narensctBo bpsin-
CKHE YKa3aHus K JJabOpaToOpHO- ckoro 'AY, 2017. - 46
NpakTHYECKUM 3aHATHAM (C amemen- | c.http://www.bgsha.com/ru/bo
TaMH JTUIaKTHICCKOTO MaTepraia) 0k/433208/

Munexuna H. B. 3agaHus B TeCTOBOH (hopMe IO TUCIIH- Bpstack: U3n-Bo bpstackuii [AY,

nHe «@usnonorus u ouoxumus pacre- | 2020. C. 160
HUI

6.2. [lepeueHb coBpeMeHHBbIX MPOGecCHOHATBHBIX 023 JaHHBIX HHPOPMAIMOHHBIX CIIPABOY-

10.
11.

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

18.

19.

HBIX CUCTEM

[Topran dexepanbHBIX rOCYyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBHICIIETO 00pa3o-
BaHus http://fgosvo.ru/

[Topran  "MHpOpMannOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B  0Opa3oBaHUH"
http://www.ict.edu.ru/

Web of Science Core Collection monuremarndeckas pedepaTuBHO-OuOIMorpaduyeckas u
HayKkoMmeTpHuueckas (Onbamomerpudeckas) 6a3a nanusix http://www.webofscience.com
[TonHOoTeKCTOBBINM apxuB «HanmonanpHbIi DnekrpoHHO-WHpopMannonnsii KoHncopimym»
(HOHMKOR) https://neicon.ru/

ba3bl nanHbIX n3narenabcrBa Springer https:/link.springer.com/

DNeKTpOoHHO-OuOIMoTeUHass cucremMa u3aatenbcrBa «Jlawb». — Pexum  nmocrtyma
http://www.lanbook.com/

OnexkTpoHHO-OnbnnoTeyHas cucrema «HanuonaneHbl 1M poBoil pecypc PykoHT». — Pe-
*uM noctyna: http://rucont.ru

Hayunas snektponnas 6ubmunoreka. — Pexxum mocryma: http://eLIBRARY.RU

becninatHas snekrponHas MHTepHET-0M0IMOTeKa 110 BceM 001acTsIM 3HaHUM. — Pexxum no-
cryma: http://www.zipsites.ru/

Nurepuer-6udmoreka [Qlib. - Pexxum nocryna: http://www.iglib.ru

Poccuiickuii  QenepanbHblii  oOpa3zoBaTesnbHBI  mopran. —  Pexxum  nmocryna:
http://www.edu.ru/
Hanumonanehas SHIMKJIONENYECKast ciyxo0a. — Pexum JIOCTyTIA:

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

Cnosapu u sanukiaoneann ON-Line. — Pexxum moctyma: http://dic.academic.ru/
Temarngeckuii cinoBaps [occapwuii.py. — Pexxum nocryna: http://glossary.ru/

Caiit LlenTpanbHOI HAYYHOH CEIbCKOXO3SIMCTBEHHON OMOINOTEKH. — [ DNEKTPOH. pecypc]. —
http://www.cnshb.ru

bubnunoTeka no ecrectBeHHbIM Haykam PAH — http://www.benran.ru;
DJEeKTPOHHO-0MOIHOTeYHAs cucrema bpsanckoro I'AY —
http://www.bgsha.com/ru/index.php, a Takxe oTeyecTBEeHHbIC U 3apyOeKHBIC JICKTPOHHBIC
pecypchl IO BOMPOCaM 3aIIUTHI CEIbCKOX03HCTBEHHBIX KYIbTYpP OT BPEIHBIX OPraHU3MOB
http://www.cnshb.ru — Caiit LleHTpaabHON HaydHOU CETLCKOXO03SHCTBEHHOM OMOIMOTEKH,
MMEETCsI TOCTYN K TouckoBoi cucreMe B karanorax [{THCXD.

http://fizrast.ru/



http://www.bgsha.com/ru/book/440625/
http://www.bgsha.com/ru/book/440625/
http://www.bgsha.com/ru/book/433208/
http://www.bgsha.com/ru/book/433208/
https://link.springer.com/
http://www.lanbook.com/
http://rucont.ru/
http://elibrary.ru/
http://www.zipsites.ru/
http://www.iqlib.ru/
http://www.edu.ru/
http://www.bse.chemport.ru/
http://dic.academic.ru/
http://glossary.ru/
http://www.cnshb.ru/
http://www.benran.ru/
http://www.bgsha.com/ru/index.php

6.3. [lepeuenb MporpaMMHOro odecrneyeHust

Onepauunonnas cucrema Microsoft Windows XP Professional Russian
Onepanunonnas cucrema Microsoft Windows 7 Professional Russian
Oneparronnast cuctema Microsoft Windows 10 Professional Russian
Oducuoe nporpammuoe obecreuenue Microsoft Office 2010 Standart
Oducuoe nporpammuoe obecrieuenue Microsoft Office 2013 Standart
Oducuoe nporpammuoe obecrieuenue Microsoft Office 2016 Standart
Od¢ucnoe nporpammuoe odecrieuenue OpenOffice

Oducnoe nporpammuoe obecrieuenue LibreOffice

[Tporpamma aist pacnio3naBanus Tekcta ABBY'Y Fine Reader 11
[Tporpamma ast mpocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI (MOIYJIA)

YueOHast ayTUTOpHSI JUIsl IPOBEACHUS yUeOHBIX JTa0OPAaTOPHBIX U NPAKTHIECKUX 3aHITHI, TPYNIIOBBIX U HHAUBHIY-
ANBHBIX KOHCYJIBTAIMH, TEKYIET0 KOHTPOIISL U MPOMEXKYTOUHOH arrectarun: 1-421 YueOHo-Hay4dHAs mabopaTopus
(u3rosoruy 1 GMOTEXHOJIOTUHU PACTCHUI

OcHnogHoe 06opydosanue u mexnuueckue cpeocmea 0oyuenus:

CneunanusupoBaHHas Me0enpb Ha 20 mocaJo4YHBIX MECT, JOCKa HacTeHHas, kadeapa, pabouee MECTO MpernoaaBare-
T8,

doroanekrpokonopumerp GIK-KDK, secot BJIKT-500 ,Bechl TopcuoHHble, pedpakTomerp MPD-454B, TepmocraT
TC-80M st KyIbTHBUPOBAaHUSI MUKPOOPTaHU3MO , MeJbHUIA, CymmibHbId mkad SPT-200 HORIZONT, uenrpu-
¢yra OITe-8YXJI4.2, mukpockonsl MB-MUHHWME/I-501, marantHas mermanka JAVOZ , mmTka abopatopHas,
OFOKCHI aJIFOMUHHUEBBIEC, XUMUYECKHE PEakTUBBI, KOMIUIEKT cuT CJI-300, TeXHHYIEeCKHE CTaKaHbI, KOJIOBI, MPOOUPKH,
CKaJIBIIEIH, TMHIETHI, IPENapOBaIbHBIC UIJIbI, ONOJIOTHYECKUE NeTH, yamky [leTpu.

Yuebno-naznaonvie nocoous:

WHdopmannoHHbIe CTEHABL:

IIpoTenHOreHHBIE aMUHOKHCIIOTHI; JJUCCHMUIIALNS 3alIacHBIX BEHIECTB B MPOpACTAIOIIUX ceMeHax; buocunTes op-
TaHUYECKHUX COEIMHEHHH a30Ta; Biok- cxemMa OCHOBHBIX OOMEHHBIX IPOIIECCOB B OpraHax pacTeHus; bmocunTes
yriaeBonoB; buocunTes nunuaos; [Ipespamenue )XupoB B yriaeBos!; Henukimmueckuil (M MUKINYEeCKAN TTOTOK 3JI€K-
TPOHOB B (DOTOCHHTETHYECKOW DIIEKTPOHHO-TpaHcropTHOW 1ienu; CymmapHas cxeMma (DyHKIMOHHPOBaHHS (OTO-
cuHTeTH4eckoro nukina Kanbeuna; Cxema GyHKIMoHMpoBaHus 1ukiia KanpeuHa B pesxxume GoToabixanus; Poto-
cuHTeTHUecKni 1Mk Xerda-Cioka; Csi3b (OTOCHMHTE32 C NMPOAYKTHBHOCTBIO pacTeHHid; DOTOCHHTETHYECKUit
MUTMEHT JIMCTa- xJopodwul —a; OpraHuueckue KHCIOThl; (DOYHKIMOHUPOBAHHE JbIXaTENbHOH AJIEKTPOHHO-
TpaHcropTHOH nenw; OOmas cxeMa OCHOBHOTO IIyTH OKHMCIICHHUS TJIIOKO3bI B Ipolecce abixanus; OOmas cxema
pasNoXKEHUs TIIIOKO3bl B aHadpOOHBIX ycioBHAX (OpoxkeHue); ['nmokcanarnelii 1uki; IleHTo3odochaTHBI MyTH
OKHCJICHHS TIIOKO3bI; YUeHbIe (PH3HOJIOTH.

Ha6ops! neMoHCTpaninoHHOTO 000pyJOBaHUS M yU4eOHO-HATTIAHBIX TOCOOHMH. YueOHbIe IIaKkaThl IO BCEM pa3zeiaM

JIUCIUIUINHBI, Y9eOHO-METOINYECKas JIUTEPATypa.

8. OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA JIJI51 JINIL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbSA U UHBAJIN1OB

IUIS CJIENBIX U CJIA00OBUISIINX:

- JICKOUHN O(bOpMJ'I?HOTCS[ B BUIC SHGKTpOHHOFO }IOK}’MGHTa, }IOCTYHHOFO C MOMOIIIBKO KOMIIBIO-
Tepa co CIeNHaTN3UPOBAHHBIM IIPOTPAMMHBIM 00eCTICUeHNEM;

- TUChbMEHHBIC 33/IaHUS BBIMOIHIIOTCS Ha KOMIIBIOTEPE CO CIENUATN3UPOBAHHBIM MPOrPaMM-
HbBIM O6€CH€‘I€HH€M, NIJIIn MOFYT 6LITB 3aMCHCHBI YCTHI)IM OTBETOM,

- obecrieunBaeTCsl MHIUBUIyaTIbHOE paBHOMEpHOE ocBelieHue He MeHee 300 mrokc;

- JUIS BBITIOJIHEHUS 3a/IaHUS TP HEOOXOJIUMOCTH TPEOCTABIISACTCS YBEIMIUBAIONICE YCTPOM-
CTBO; BO3MOKHO TaK)Ke€ MCIIOIh30BaHIE COOCTBEHHBIX YBEIUUHBAIOIINX YCTPOUCTB;

- IMCbMEHHBIE 3a/1aHusl O(POPMIIIOTCS YBEIHMUEHHBIM LIPUPTOM;



- DK3aMEeH M 3au4€T MPOBOAATCSA B YCTHOW (hOpMe WM BBINOIHSIOTCS B MUCbMEHHOW (hopMme Ha
KOMITBIOTEPE.
JUTSL TITYXHUX U CIa00CTBIIIAITHX

- JeKUUH 0(OPMIIAIOTCSA B BUJAE IEKTPOHHOIO JOKYMEHTA, JIMOO NPEOCTaBIIsAETCS 3BYKOYCH-
JUBAIOLIas annapaTrypa WHIMBUYaIbHOTO [10JIb30BAHMUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B TUCbMEHHOM (hopMe;

- K3aMeH U 3a4€T MPOBOJATCA B MUCHbMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBECHNE
B (hopMe TECTUPOBAHUS.
JUISL JIUL] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEILHOTO arapara:

- JeKIMKA O(pOPMIISIOTCS B BUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C MOMOIIBIO KOMIIBIO-
Tepa CO CNEeLUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

- IMCbMEHHBIE 33/1aHUS BBINOJIHIIOTCS Ha KOMIIBIOTEPE CO CIELUAIN3UPOBAHHBIM IIPOrpPaMM-
HBIM 00€CIIEUCHHEM;

- DK3aMeH M 3au4€T MPOBOAATCS B YCTHOW (hOpMeE MIIM BBIIOJHSIOTCS B MUCHMEHHOU (hopme Ha
KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH NPENyCMaTPUBAETCS YBEIMUEHUE BPEMEHH I [TOJATOTOBKH OTBETA.

IIponienypa npoBeeHs] IPOMEXKYTOUHOM arTecTaluy A 00yJarolXCsl yCTaHaBINBACTCS
c yu€TOM HMX HMHIMBHIYaJbHBIX ICUXO(PHU3NUECKHX ocoOeHHocTed. [Ipomexyrounas arrecramus
MOXET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBemeHUH MPOIETypPhl OLIEHUBAHHUSA PE3YJAbTaTOB OOYYEHHUS IPETyCMAaTpPUBACTCS
UCIOJIb30BAaHUE TEXHUYECKUX CPEJCTB, HEOOXOIMMBIX B CBA3M C HMHIUBUAYaJIbHBIMHU
OCOOEHHOCTSAMHU 00yyaroluxcs. ITH CPEACTBA MOTYT OBbITh IPEJOCTABIEHBl YHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEACTBA.

[IpoBenenne  mpoueAypbl  OLIEHWBAaHUSA  PE3YJIbTaroB  OOY4YEHMsI  JOMYCKAeTcsi C
UCIIOJIb30BaHUEM JAMCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K MHPOPMALMOHHBIM 1 OnbimorpaduyeckuM pecypcam B cetu MH-
TEpHET AJIS KaX/10ro o0yyaroierocsi B hopmax, aJjalTHPOBAaHHBIX K OTPAHUYEHUSAM UX 370POBbS U
BOCHPUATHS UH(POPMALIUU:

o JUISL CJIETIBIX U CITa0OBUIAIIUX:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPHUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

o JUISL TIIYXUX U CIa0O0CIbIIIAIUX

- B Ie4aTHou opwme;

- B (hOopMe 3JIEKTPOHHOTO JOKYMEHTA.

o JUTsL 00YYaroIIMXCs C HApYLIEHUSIMU OIOPHO-/IBUTaTeNIbHOTO annapara:
- B Ie4aTHou opwme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

VYyeOHble ayJUTOPUU Ui BCEX BHUJIOB KOHTAKTHOW M CaMOCTOSATENbHOM pabOThl, HaydHas
OMOIMOTEKA ¥ MHBIC TIOMEIIEHHUS 711 00YUEHUSI OCHAIEHBI CTICIIHAIBHBIM 000PYIOBaHUEM U Y4eO-
HBIMH MECTaMH C TEXHUUECKUMH CPEJCTBAMU O0yUCHHUS:

JUTS CJIETBIX U CI1a0O0BUISIINX:

- DJICKTPOHHO-ONTHYECKOE YCTPOMCTBO aocTyna K mHbopmamuu s guil ¢ OB3 mpenHazHadeHO
JUIS YT€HUS] U IPOCMOTPa U300paKeHUH JIFOJIbMH € 0CIa0JIEHHBIM 3pEHUEM.

- CNIeUMATU3UPOBAHHBIN IPOrPaMMHO-TEXHUUECKUN KOMILIEKC JUIsl C1a0oBUASIINX. (ayauTopus 1-
203)

JUTSL TIIYXUX U ca00CbIIIaNuX:

- aBTOMATU3UPOBAHHBIM PabOUYMM MECTOM JUIsl JIOJEH ¢ HapyllleHHueM ciayxa U ciadocibliia-
IIMX;

- aKYCTHUECKHM YCUIINTENb U KOJIOHKH;

- NHIUBUAYaJIbHbIE CUCTEMBI YCUIIEHHUS 3BYKa



«ELEGANT-R» npuemHuk 1-ctoponHei cBsizu B quanasone 863-865 MI'n
«ELEGANT-T» nepenarunx
«Easy speak» - MHIYKIMOHHAs METIs B IUIACTUKOBOHM OIUIETKE ISl OECIIPOBOJHOTO MOJ-
KITIOYCHUS YCTPOMCTBA K CITyXOBOMY ammapary cl1aboCIIbIIIAIIero
Muxkpodon nernununsii (863-865 MI'n), Hengda
Mukpodon ¢ orosioBbem (863-865 MI'1r)
- TPYIIIOBBIE CUCTEMBI YCUIICHUS 3ByKa
-[TopraTuBHas ycTaHOBKA OECIIPOBOIHOM Mepenaun HHGOPMAIIH .
e Ui O0yYaroIUXCs C HAPYIICHUSIMU ONIOPHO-ABUTaTEIbHOTO armapara:
- IEPEABIKHBIMU, PETYIUPYEMBIMH dproHoMudeckumu napramu CH-1,
- KOMIIBIOTEPHON TEXHUKOM CO CIIEHUAIBHBIM IPOTPAMMHBIM 00ECTICYCHHUEM.



Ipuiaoxenune 1

®OH/I OIIEHOYHBIX CPEJICTB
0 JUCIUILINHE

dusnogornd 1 ONOXNMUA PACTCHUN

1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

Hanpasnenne  35.03.47 ArpoHOMHA

[Ipoduas PUTOCAHUTAPHBIN KOHTPOJIbL U KAPAaHTUH PACTEHUN
Jucuuminaa: ®u3nosaorust 1 OMOXUMUS pacTEHUI

Ddopma MPOMEKYTOUHOM aTTESCTAIIUH: 3K3aMEH

2. IEPEYEHb ®OPMHUPYEMBIX KOMIIETEHIIAM U 3TAIIBI UX
POPMUPOBAHUA

2.1. Komnerenuumn, 3akperiéansle 3a nucuuniaunoit OIIOII BO

N3yuenne muctumminHbl «PU3NOIOTHS M OMOXUMUS PACTCHUI» HAlpaBJIeHO Ha (OpPMHUPOBa-

HUU CIIEAYIOIUX KOMITETEHIIHI:

OIIK -1 CnocobeH pemaTh TUIIOBBIE 33Jjaud MPOPECCUOHATBHON AEATENbHOCTH HAa OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM HH(OopMalu-

OHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTHI

2.2. IIpouecc (popMHPOBaAHUSI KOMIIETCHIIUH MO0 JUCHUIVINHE
«®u3noJiorusi 1 OMOXMMHSA pPacTeHUID)

Howmep
pasne- HanmeHnoBanue pa3ienoB u TeM /BUJ 3aHATHs/ 3.1 V.1 H.1.

JIa

Pasznen 1. ®u3uosa0rusi 1 OUOXUMUSI PACTUTENbHON KIETKH

Tewma 1.1 Xumuueckuii cOCTaB paCTUTEIHHON KIETKH.
1 Tema 1.2 OOMEH BEMIECTB B pACTUTEIIHHOM KIIETKE. +
Tema 1.3. CTpyKTypa U CBOWCTBA paCTUTEIbHON KIETKH.

Pa3nea 2. BoaHablii 00MeH

Tema 2.1 ®usnosiorus BoOA00OMeHa KJIETKH.
2 Tema 2.2 Ou3H0JI0TH BOAOIIOTIOIIEHNUS PACTEHUN. +
Tewma 2.3 Tpancouparus..

Paznea 3. dorocunTe3

Tema 3.1 OOmas xapakrepuctuka GorocuHresa U (HDOTOCUHTETH-

3 YECcKOro amnmapara. +
Tema 3.2 DHepreTuuecKue acieKThl QOTOCHHTE3A.




Tema 3.3 buoxumudeckue acrnekTsl ()OTOCUHTE3A

Pasnen 4. Ipixanue

Tema 4.1 Buonorus v SKOIOTrus AbIXaHUs +
4 Tema 4.2 DHepreTuueckre acleKThl AbIXaHUsl. + +
Tema 4.3 buoxuMudecKue acreKThl AbIXaHus

Paznen 5. MuHepaibHOe NUTAHUE PACTEHH I

Tema 5.1 buosiornueckre acleKThl MUHEPAJIHLHOIO ITUTAHUSL.
Tema 5.2 MexaHu3Mbl OPOLIECCa MUHEPAIHHOIO [TUTAHUS +
Tema 5.3DKkoJIorM4ecKre aclEKThEl MUHEPAILHOTO ITHUTAHUS C.-X.

aCTEHUU

Pa3nes 6. O0MeH 1 TPAHCTIOPT OPraHNYeCKHX BellecTB

Tema 6.1 OOMEH aMHUHOKHCIIOT U OEIKOB.
6 Tema 6.2 OOMEH YIJIEBOJOB. + + +
Tema 6.3 OOMEH JIHUIIHI0B

Paszpnen 7. Pocr u pa3Burtne

Tema 7.1 ®usunosorus pocra.
7 Tema 7.2 Ou3n0I0THs pa3BUTH PACTEHUI. + + +
Tema 7.3. PeryagaropHble MEXaHU3MBI PA3BUTHSL.

Paznea 8. IlpucnocodiseMocTh M YCTOHYMBOCTH

Tema 8.1 YcTOHYMBOCTDL paCTEHHUI K HEOJIArOMPUITHBIM TEMIIE-

parypam. +
Tema 8.2 YcTOHYMBOCTE pAaCTEHUN K HEOJIAronpUsITHBIM [TOYBEH-

HBIM (l) KTOpam.
8 aKTopa + +

Tema 8.3 YcTOMUYMBOCTH pacTeHMii K (DUTOMATONeHHBIM OHOTHYE-

CKHUM ghaKTO[ZaM.

Tema 8.4 YcTOMYHBOCTL PAaCTEHUI K aHTPOHOIEHHBIM 3arps3HU-
TEJISIM OKPYIKAIOIIEN cpeibl

Pa3znen 9 . @opmupoBaHne KauecTBa ypoxxas

Tema 9. @usnonorus U onoxumus GOPMUPOBAHHUS KAUYECTBA YPO-
9 JKas ¢/X KYIABTYD

Coxkpaiuenue: 3. - 3HaHue; Y. - ymenue; H. - HaBBIKH.

2.3. CTpyKTypa KOMNEeTeHIUii Mo qucuuminHe «PU3NoJI0rust M OMOXMMHUS PACTEHMIN

OIIK -1 CnocobeH pemiats TUIOBBIE 3aJauu NPO(ECCHOHATIBHOM EsTEIbHOCTH Ha OCHOBE 3HAHMH OCHOBHBIX
3aKOHOB MaTeMaTHYECKHX M €CTECTBEHHBIX HAyK ¢ MPUMEHEHHEM WH(OPMAaIOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTUI

3nath (3. OIIK -1) Ymets (Y. OIK- 1) Bnanets (H. OITK-1)
Dopmbl Dopmbl
DopMBl, Onucanue PMBT, PMBL,
Onucanue METO/IBI, Omnmcanue METO-
METOBL,
TEXHO- JTBI,
TEXHO-
JIOTUU TEXHO-
JIOTHH
JIOTAH

OCHOBBI (1)H3I/IOJ'IOFI/II/I u Ouo- .HCKLII/II/I peliate THUIIOBBIC 3ada4vu J'[a60pa— S3HaHUAMHA oc- | Jlabo-

XUMHH PacTCHHU; OHOXUMHM- | pasje- npo()eCCHOHANIBHON  Jiesl- | TOPHBIE | HOBHBIX  3aKO- | paTop-
YeCKUHl CcOCTaB pacTeHui, | JoB Ne | TeIbHOCTH, onpeaensaTh | (mpak- HOB MaTeMaTH- | HbIC
npupoay U (GyHKIHUA OCHOB- | 1, 2, npupoxy W OMOXUMHUYe- | THUe- YecKux W ecre- | (Tpak-

HBbIX BEHISCTB B pactuteib- | 3,4,5,6,7 | ckuli cocrtaB  pacTeHUH, | CKHe) CTBEHHBIX HayK | TH4Ye-




HOM OpraHu3Me; IMPOIECCHI,
CBSI3aHHBIE C BOJHBIM OOMe-
HOM, (POTOCHHTE30M, bIXa-
HUEM, OOMEHOM U TPaHCIOP-
TOM OPraHMYECKHX BEILCCTB;
OCHOBBI MHUHEPAIBHOTO IIH-
TaHus; (PaKTOPbI, BIUSIOIHEC
Ha POCT M Pa3BUTHE pacTe-
HHW; TIPHUCIIOCOOIIEMOCTh U
YCTOWYMBOCTD, OWOXMMUYE-
CKHE OCHOBHI (DOPMHPOBaHUS

8,9. OLICHUBATh UX (U3UOJIOTU- | pabOTHl | AJSL KOHTPOJIU-
YecKoe COCTOSIHUE 1o Ouo- | pasze- poBaHUsI  Xoja
JOTHYECKUM  TIporieccaM; | JIoB Ne ¢dusnonoruye-
ONpEeNIEATh nmokazatermm | 1, 2, CKHX IIPOLIECCOB
yIydmiaronme poct, passu- | 3,4,5,6,7 | B pacturensHom
THE PaCTEHHUM, uxX mpucmo- | ,3,9 Opra’usme,
cO0NIEMOCTh M YCTONYH- HaBBIKAMH
BOCTh K BO3JICHCTBHIO (hak- OILIEHKH (HU3HO-
TOPOB Cpeflbl; Ha OCHOBE JIOTHYECKOTO

3HAaHUHA OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U €CTe-

COCTOSIHUSI pac-
TEHUH U HX

KayecTBa ypoxas CeJIbCKO- CTBEHHBIX HAyK C IpHMe- aJlanTalluoOHHO-
XO3AHCTBEHHBIX KYJIBTYp AJIS HEHHEM HH(OPMALMOHHO- ro IOTEHIHaja,
pelIeHnss TUIOBBIX  3aj]ad KOMMYHUKAIIHOHHBIX ~ Te€X- onpeeneHus
npodeccuoHanbHOM nesi- HOJIOTUH JTMarHOCTHPOBATH ¢dakTopoB

TEITBHOCTH Ha OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB MaTeMa-
THUYCCKHUX U CCTCCTBCHHBLIX
HayK C TpUMEHEHHEM WH-
(hopMarmoHHo-
KOMMYHI/IKEIHI/IOHHLIX TCXHO-
JIOTHH

HEJOCTaTOK WM H30BITOK
3IIEMEHTOB MHHEPAJIBHOTO
MIUTaHUS; (hopmHpoOBaTH
Ka4eCTBO ypOjKasi CeNbCKO-
XO3SHCTBEHHBIX KYJIbTYP

VIy4YIICHUS] PO-
cTa, pa3BUTHS U
KadecTBa  IPO-
IYKIUU C TIpH-
MCHEHHEM  HH-
(hopMaIMoHHO-
KOMMYHHKAIIU-
OHHBIX  TEXHO-
JIOTUH

CKHE)
paboThI
pasze-
710B Ne
1,2,
3,4,5,6,
78,9

3. MOKA3ATEJIA, KPUTEPUU OLIEHKY KOMIIETEHIIAM

N TUITOBBIE KOHTPOJIBHBIE 3AJAHUSA

3.1. Oyenounvie cpedcmea 01 NPOBEOCHUS NPOMENHCYIOYHOU AmMmMecmayuu OUCYUNTUHDL

KapTa onieHOYHBIX CPeJACTB MPOMEKYTOYHOI aTTeCTAIHN TUCIUILIMHBI,

NPoBOAUMOIi B (popMe 3K3aMeHA

Kontpo- | Onienou-
Pasnen nuciu- JINPYEMBIE| HOE CPe-
n/m AACIT HCR Kontponupyemsbie AuakTHYECKHE €AMHULBI (TEMBI, BOIIPOCHI) Py pent
TJTUHBI KoMmrie- | cTBO (Ne
TEHIIUN | BOITPOCA)
if OIIK — 1 —
PUINOTOrHS 1 Hpez[Me6T, 33Jla4d ¥ MECTO Q)H%I/IOJ'IOFI/II/I 1 OMOXWMUM pacTeHUH| 1-19
1 | Guoxmmms pac- B crcTeMe OMOJIOTHYECKUX 3HAHUH Cpeiu QCT€CTB6HI-£0-Hay‘IHLIX H
THTeIBHOI arpoHoMuueckux aucuuiuinH. Tema 1.1 Xumuueckuit coctaB pac-
ICTKH TUTeNbHON KieTkn. Tema 1.2 OOMeH BellecTB B PAaCTHUTEIBHOM
kierke. Tema 1.3 CTpykTypa u GyHKIUHU paCTUTEIHHOM KIETKH.
Tema 2.1 Boansrit oOMen pactenuii. Tema 2.2 ®@usmnonorus Bogo-| OIIK — 1
rorsonienns pactennid. Tema 2.3 Tpancnupanms. Tema 2.4 Dxo- 20-40
2 | BoaHblit 0OMEH|iorudyeckue acriekThl BOJ00OECIEYEHHOCTH W BOJHBIN OallaHc
pacTeHHil B arpo()UTOIEHO3aX.
Tema 3.1 OOmas xapaktepuctuka porocunresa u porocunrern-| OIIK -1
yeckoro ammapara.. Tema 3.2 DHepreTudeckue acreKThl (POTOCHH- 41-62
3 ®orocunTe3  (reza. Tema 3.3 Buoxumuueckue acnekTsl GporocuHresa. Tema 3.4
Tewma 3.5 DoTocHHTETHYECKAS AEATEILHOCTD IIOCEBA.
4 | Jsxanme Tema 4.1 buosorus u sxonorus asixanus. Tema 4.2 Duepretuue- OIIK—-1| 63-74
BIXaHU
CKHE acleKThl apixaHus. Tema 4.3 bHoXuMu4YecKHue acIeKThl Jbl-




XaHUSA: TIUKOJUTHYCCKUN TMyTh OKHCIICHHUS TIFOKO3BI - JIOKATH3a-
[y, o0Imas cxeMa M dHepreThyeckas 3(QpPeKTUBHOCTh; MEHT030-
(ochaTHBIH TyTh OKHCIICHHS TIIOKO3bI - JIOKATW3alus, O0O0Ias
cxema M dHepreTudeckas 3 (heKTUBHOCTh. bpokeHue, Kak crocoo
OKHCJICHHS TJIFOKO3bI B @aHAOPOOHBIX YCIOBHSX: CYIIIHOCTh OpOXKe-
HsI, KOHEYHBIC MPOMYKTHI, OATaHCOBBIC YPABHCHUS, dHEPreTHYC
ckast 3PPEKTUBHOCT, (PHU3HOIOTHUECKAS POJb. | THOKCATATHBIN
ko (I'OLD).

MuHepansHoe
MIUTaHUE pac-
TEHUU

Tema 5.1 buosiornyeckue acrekTbl MUHEPAIBLHOTO TUTaHUA. TeMal
5.2 OCHOBHBIE 3aKOHOMEPHOCTH IIOIVIOIIEHUS 3JECMCHTOB IIMTa-
Husa. Tema 5.3 Dkoloruyeckrue acmeKThl MUHEPAIbHOTO MUTAHUS
C.-X. pacCTeHH.

OIIK -1

75-87

OOMeH 1
TPaHCIOPT Op-
FaHUYECKUX
BEIIECTB

Tema 6.1 OdMeH aMuHOKUCIOT U OenkoB. Tema 6.2 OOMmeH yriie-
BonoB. Tema 6.3 OOmen munuaoB. Tema 6.4. OyHKIHOHATBHAS
XapaKTEePUCTUKA OPTaHWYECKUX BEUIECTB B PACTEHHSAX: KOHCTHTY-
[IUOHHBIC BEIIECTBA, 3alIaCHBIC, META0OIUTHI.

OIIK -1

88-104

Pocr u pasBu-
THE

Tema 7.1 ®usnonorust pocra. Tema 7.2 ®@uznonorust pa3BUTHUS
pacteHuil. Tema 7.3. PerynsaropHble MEXaHU3MbI PA3BUTHS

OIIK -1

105-124

[pucnoco6ms-
€MOCTb U
YCTOHYUBOCTD

Tema 8.1 YcToliunBOCTh pacTeHUH K HEOJIArONPHUITHBIM TEMIIepa-
TypaM. Tema 8.2 YCTOHYMBOCTh pacTeHH K HEOJIArONMPHUATHBIM
mouBeHHBIM (PakTopam. Tema 8.3 YcToiuMBOCTD pacTeHUi K (Pu-
TOMATOTCeHHBIM OMOTHYECKUM (akTopaM. Tema 8.4 YcTOWYHBOCTD

OIIK -1

125-139

ACTEHHUH K aHTPOIIOTEHHBIM 3arPsI3HUTENSIM OKPYKAIOLIEH Cpebl.

DopmupoBa-  (busmonorus i GHOXHMES HOPMHEPOBAHKS KadecTa ypoxkas ¢/x | OIIK—1
HHME  KayecTBAKYJIbTYD.

yposKast

140-146

10.

IlepedyeHb BONPOCOB K IK3aMeHY IO IMCHUILIHHE
«®u3noJi0rusi U OUOXMMHA PACTEHUID)

[Ipeamer, 3amauu 1 MeCTO (PU3MOJIOTUM M OMOXUMHH PACTECHUH B CHCTEME OMOJIOTMYECKHX
3HaHUN Cpelld eCTECTBEHHO-HAYYHBIX U arPOHOMUYECKUX TUCIUILINH.
Metonb! pusnonoruu pacteHuil. CoBpeMeHHbIe TPOOIeMbl (PU3NOIOTUN PACTEHUI

OO0mmast XxapakTepuCTHKa XUMHUIECKOTO COCTaBa PACTUTEIHLHOW KIIETKH: OpPTraHUYECKHE Belle-
CTBa, MHHEPAJIbHBIC BEIIECTBA, BOJIA, KIIacCU(DHUKAITIS OPTaHUISCKIX BEIIECTB KIICTKH.
XapakTeprucTHKa OPraHNnIeCKUX BEIIECTB KICTKH — aMHHOKHUCIIOTH M OCJIKH: dJIeMEHTAPHBIN
COCTaB; XUMHUYECKasl MPUPOIa U QYHKITUH.

VYrneBoabl: 3IeMEHTapHBIN COCTaB; XUMUYECKash Mpupoja U PyHKIUU (MOHOCAXapHIbl, OJH-
rocaxapubl, TOJUCAXaPHUJIbI).

Jlunuael: 3IeMeHTapHBIN COCTaB; XUMHUUYecKas nmpupoAa u QyHkuuu (KUpsl, Gochonunusl,
TJTUKOJIATIHIBI ).

HykneoTuapl ¥ HYKIIEHHOBBIC KHCIIOTHI: JJICMEHTApPHBIA COCTaB; XUMHUYECKas MpUpoja M
GyHKIHIH.

BermecTBa BTOPHYHOTO MPOUCX 0K ICHUS

OOMeH BeIecTB B PaCTUTEIHHON KJIETKU: TIOHITHE 00 0OMEHE BEIeCTB, METa00IM3M, aHa00-
u3M, katabonm3mM. OcoOEHHOCTH OMOXUMHUYECKHUX PEAKIIHIA.

CymHocTh GepMeHTaTUBHOTO KaTtanu3a. DepMeHThI, UX CTPOSHUE U CHEIUPUIHOCTD, KIlac-
cuduKaIms.
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OO0wrast xapaKTepUCTHKa CTPOEHUS PACTUTEIbHOM KIETKH: KJIE€TO4YHas 000J104Ka, IPOTOILIa3-
Ma, Bakyosb. KiierouHele MeMOpaHbI: CTPYKTypa M CBOMCTBa OMOJOIHUYECKOW MeMOpaHbl,
MeMOpaHHBIE CHCTEMBI KJIETKH.

XapakTepuCcTUKa MPOTOIIa3MATUIECKUX CTPYKTYP: AP0, IUTOIIIA3Ma, XJIOPOIIACThI, MUTO-
XOHAPUH, pHOOCOMBI, MUKPOCOMBI, 9H/I0TJIA3MaTHUECKas! CETh.

[TpoHMIIaeMoCTh KJIETKa Ul BEILECTB: XapaKTep NMPOHUIAEMOCTH, CBS3b IIPOHHUIIAEMOCTH C
(U3UOJOTMUECKUM COCTOSHUEM KIIETKH U OCOOEHHOCTSIMHM IPOHMKAIOLIEro BelecTBa. AK-
TUBHBIN M TACCUBHBII TPAHCHIOPT BELIECTB Yepe3 MEMOpPaHy: MEXaHU3Mbl U 3aKOHOMEPHOCTH.
Knerka kak 1enoctHas *HBas CUCTeMa: KOMIApTMEHTAlUs KJIETKU (CYIIHOCTb, 3Hau€HHE),
OCHOBHBIC KOMIIAPTMEHTHI KJIETKH, HHTETPaLnsi OOMEHHBIX IPOIIECCOB B KIIETKE, MEXaHU3MBI
BHYTPUKIIETOYHOT'O TPAHCIIOPTA BEILIECTB.

B3anMocBs3b 1 B3aMMOAEHCTBHE KJIETOK IIEJIOCTHOTO PACTUTEIBHOTO OpraHU3Ma: KJIeTKa KaK
IEJIOCTHAS CUCTEMa, MEKKJIETOUHBIH 00MeH nHpopmanueil (mpupoaa OHO3IEKTPUIECKHUX TO-
TEHIIMAJIOB KJIETKH, UX XapaKTepUCTUKA U KaHAJIbI IIepeiaun).

Mertoarka npoBeieHUs] KaueCTBEHHBIX peakluil Ha OOHapyXeHue OElIKOB B CEMEHax
Metoarka mpoBeAeHUsT peakuuii Ha OOHapy)KEHUE 3alacHBIX YIJIEBOJOB B MPOIYKTHBHBIX
opraHax pacTeHHi

MeTtoauka MpOBENCHHUS TUArHOCTUKN (DYHKIIMOHAIHLHOTO COCTOSIHHS KJIETKH TOJBEPKEHHOM
BO3/IEIICTBHUIO TEILUIOBOTO CTpecca

MeTtoauka MpOBEACHHUS TUArHOCTUKN (DYHKIIMOHAJIBHOTO COCTOSIHUS KIJICTKH TOABEPKEHHON
BO3/ICHCTBUIO TOBPEKAAIONINX XUMUYECKUX BEIIECTB

XapakTepuCTUKa BHYTPUKJIETOYHON BOJIBI: COIEPIKAaHUE U JIOKAIM3alsl BOJIbI B KJIIETKE, POJIb
BOJIbI B XKM3HH KJIETKH, (DOPMBI BHYTPUKIIETOYHOM BOJIbI M UX (PU3HOIOTHYECKOE 3HAUCHHE.
OcMmoTHUYeCKUI MEXaHU3M BOJI0OOMEHA KIIETKH: 0CMOC, OCMOTHUYECKHI MOTEHLIHa pacTBOPA.
BonooOMeH KieTkH, OMEIIeHHON B BOy U KOHLIEHTPUPOBAHHBIN pacTBOp

MexaHu3M Bo0oOMeHa, CB3aHHBIN C HAOyXaHUEM U OTOYXaHUEM KJIETOYHBIX KOJIJIOUIOB.
Kopens - opran BogonoriouieHust (Mop(oiaorus ¥ aHaTOMHUSI)

XapakTepucTUKa TOYBEHHON BOBI, (POPMBI ITOYBEHHOW BOJBI, KOX(PQPHUIIMEHT 3aBSAaHUS —
METO/IMKA OTIPE/ICTICHUS

[Tornomenue U TPaHCIIOPT BOJBI B PACTEHUSX: MOCTYIJICHHE BOJBI B KIETKH KOPHS, KOPHE-
BOE JIaBJICHHE U €ro MPOsBJICHUE («I1Iau» pacTeHU, ryTTarus)

3aBUCUMOCTh BOJIOIOTJIOIIEHHUS! OT SKOJIOTHYECKHX (PakTOpOB (OT TeMIepaTypbl, BIaKHOCTH
BO3/yXa U MOYBBI, a3palliH [TOYBbI, KOHIIEHTPALIUH COJIEi B TOUBEHHOM PacTBOpE
Tpancniupanus: CylHoCTh, pa3Mepbl, 3HaueHue. JIcT, kak oprad TpaHCIIUpaLnu. Y CTbUYHAs
U KyTUKYJISIpHAS TPAHCTIHPAIIHH.

MexaHU3M TpaHCIIUPAIIUH: dTalbl, YCTBUYHbBIE TBU)KCHUS, CYTOUYHBIA X0 TPAHCITUPAITIH.
[Tokazarenu TpaHCIMpALUH, 3aBUCUMOCTb OT (DAKTOPOB CPEJIbI.

3aBHCUMOCThH TPAHCIIUPALIUU OT IKOJIOTHUECKUX (PaKTOPOB (OT CBETA, TEMIIEPATYPHI U BIIAXK-
HOCTH BO3]lyXa, BIaKHOCTH 1MOYBHI). CYTOUHBIH X0/ TpaHCIIUPALUU

[lepenBukeHre BOABI B PACTEHUSAX: OMMKHHUIA TPaHCHOPT B KOPHSX, JAIbHUN TPAHCIOPT IO
KcuiieMe, ONMKHUN TPAaHCHOPT B JIMCTHAX. XapaKTepUCTHKa CHJI, 00ECIIeUHBAIOIIUX TPaHC-
HOPT BOJIBI 110 KCHIIEME.

XapakTepuCcTHKa BOJHOTO OayaHca pacTeHHU: CYNTHOCTh TOHSTHS, COCTABIISIOIINE BOIHOTO
OanaHca, MOJIOKUTEIBHBIN U OTPUIIATEIBHBIN OaaHC, TPUYUHBI U MTOCIEICTBUS OTPHUIIATENb-
HOro OanaHca

BonHblii neuIyT u ero BIUSHUE Ha PACTCHUS: CYITHOCTh MOHATHS, TIOKa3aTeNb AehUIITa U
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METO/MKA €ro ONpeAeIeHHUs, IOCIEeACTBHS BOAHOro AeduuuTa. BpemMeHHoe 1 [unTensHoe 3a-
BsigaHue. BonoyzaepkuBaromnias CIOCOOHOCTh PAacTEHHs: METOJIUKA OIpeNesICHUs, 3aBUCH-
MOCTb I[10Ka3aTeNsl OT COAEPKAHUS U COCTOSHUS BHYTPUKJIETOUHOM BOJIBI

OnTumMuzanusi BOJOOOECTICYCHHOCTH PACTEHUN TP MEPEYBIAKHEHUH TOYBHI U €T0 BIHMSHUE
Ha pacTeHusi (IpsSMOE, KOCBEHHO), MYTH ONTHUMHU3AIMU BOJ00OECIEYEHHOCTH PACTEHUU HA
nepeyBIaXKHEHHBIX [10YBaX

OnTuMu3zanus Bo1000ECe4eHHOCTH PACTEeHUI IPU UCCYIIEHUH TIOYBBI: BIUSHUE HEJOCTaTKa
BOJIbl HA PacTE€HUs, ONTUMHU3ALUSA BOJOOOECIIEUEHHOCTH — OPOIIEHUE, CIOCOOb! MOJIUBa, IM0-
JMBHAs M OPOCUTENIbHAsI HOPMBI, MOCIEICTBUS HEKOHTPOJIMPYEMBIX MOJUBOB, ONpEICICHHUE
CPOKOB I10JIUBA.

MeTtouka onpeaeseHns COCyIIEeN CUIlbl KJIETKH METPUYECKUM METOA0M

Metoauka onpeaeseHns CoAepKaHus BOJbI U CYyXOT0 BELIECTBA B PACTUTEIBHBIX 00BEKTAX
Mertoauka onpeneneHus BOAOYAEP>KUBAIOLIEH CTOCOOHOCTH pacTEHUM

Mertoaurka onpeneneHus BeIMYUHbBI BOAHOTO Je(pHUINTA B TUCThIX

Mertoauka onpeneneHuss MHTEHCUBHOCTH TPAaHCIMPALUHU JIUCTHEB

OO0wrast xapakTepucTUKa (pOTOCHHTE3a: OMOJIOTUYECKUE ACHEKThl (POTOCHHTE3a — CYLIHOCTb,
OanaHcoBOe ypaBHEHUE, (PU3HOIOTHYECKHE 3HAUEHUE.

Jluct — xak opran gortocuHTe3a (MOP(OIOTHS U aHATOMHUS, TyTH TPAHCIIOPTA YIIIEKUCIIOTHI,
BOJIbI M CBETA B XJIOPOIUIACTBL, IyTH OTBOJA ACCUMMUJISITOB U3 JIUCTA.

XnopomnacTsl (MOpQoJorus, aHaTOMUs, XUMUYECKUI COCTaB, OHTOTE€HE3)
DOTOCHHTETUYECKHUE TUTMEHTHI (XJIOPO(UIITBI, KAPOTHHOHIBI)

CaeroBas peakuus (OTOCHHTE3a: CYIIHOCTb, 0aJaHCOBOE ypaBHEHUE.

MexaHu3M yTWIN3aLUU CBETOBOW SHEpruu: (pusnueckas npupojaa CBeTa, SHEPrusl KBaHTa,
U30MpaTEeIbHOCTD MOTJIOIEHUSI KBAHTOB aTOMOM (MOJIEKYJIO0H)

@OyHKIMOHANbHAs OpraHu3anus (OTOCUHTETUYECKUX MUTMEHTOB (porocucrema 1 u 2), ¢o-
TOOKHUCIJIEHUE XJIOpOHILIa

Xapakrepuctuka (orocunTeTndyeckoil DT, muUKIMUECKU W HEIUKIUYECKUU TPAHCIOPT
anektpoHoB B DTL , porocunrernueckoe pochopunupoBanue

TemnoBas (a3a porocuHTE3a: CYIIHOCTH, 0ATAHCOBOE YPaBHEHHUE.

Merabonuueckne myTd acCUMIIIALNU yriaekucnoTsl: C-3 myTs (uukn Kanbuna)
Mertabonuueckue MyTu acCCUMMIIALNN YraeKucnoTsl: C-4 myTs (1uki XaTua-Creka).
doToabIxaHKe: CYIIHOCTD Ipoliecca, (PU3HoNIornyeckoe 3HaueHHe.

3aBUCHUMOCTh (DOTOCHMHTE3a OT BHYTPEHHHUX (DAKTOPOB: T'€HETHUYECKasl MpeJIoNpe/ieIeHHOCTh
¢doTocHHTE3a, 3aBUCUMOCTh OT KOHIIEHTPALUHU XJIopoduiia (aCCHMIIALUOHHOE YHUCIIO), 3a-
BHUCHUMOCTb OT 3arpy>K€HHOCTH JINCTA aCCUMUJISITAMH, 3aBUCUMOCTh OT BO3pacTa JIUCTa U 1ie-
JIOCTHOTO PaCTEHHS.

3aBUCUMOCTh (DOTOCHHTE3a OT CBETA: 3aBUCUMOCTb OT MHTEHCUBHOCTH CBETA (KapIuHaJIbHbIE
TOYKH CBETOBOW 3aBUCHUMOCTH), 3aBUCHMOCTb OT CIEKTPaJbHOro cocraBa cBeTra. CyTOYHBII
xoJ potocunresa. [lonsrue o KIIJ{ ¢porocunTesa, GOTOCUHTETHUECKONW aKTUBHOM paauanuu
(DAP). DdbdextuBHOCTH UcTiONb30BaHus DAP moceBoM. CBETOKYIBTYpa PACTCHHIA.
3aBUCUMOCTh (DOTOCHHTE3a OT COAEP)KAHUS YIJICKUCIOTHI B BO3/AyXe: KOHLEHTpAIHs U HC-
touHuKH noctymienust CO2 B atmocdepy, BnusHue konnentpanun CO2 Ha poTocuHTes, yr-
JIEKUCIIOTHBIE TOJIKOPMKH, ITYTH YIYUIIEHUs YTIEKUCIOTHOTO MUTAaHUS pacTEHU B MOceBe
3aBUCUMOCTh (POTOCHHTE3a OT MOYBEHHO-KIMMATHYECKUX (AaKTOPOB: TeMIlepaTypHasl 3aBHU-
CUMOCTb (KapAuHaJIbHbIE TOYKH, MEXaHU3MBbI JIEUCTBUS TeMIrepaTypbl Ha (OTOCUHTE3) 3aBU-
CUMOCTb OT YCJIOBUH BOJI000ECTIEUEHHOCTH (TPSIMOE U KOCBEHHOE BIIUSIHUE), BIUSHUE MUHE-
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panbHOTO MUTaHUs (TIPSIMOE U KOCBEHHOE).

CoBmecTHOE neiicTBHE (DaKTOPOB CpeAbl HAa (POTOCHHTE3: XapaKTep COBMECTHOTO ACWCTBUS
BHEIIHUX (PakTOpOB Ha (POTOCHHTE3, CYHTHOCTh 3aKOHA OTPAHMYMBAIOIINX (PAKTOPOB (3aKOH
MUHHMYMa U €T0 UCIIOJIb30BAHUE B YIIPABICHUU (POTOCHHTE3OM).

@DOTOCHHTE3, KaK IEMEHT MPOIYyKIIMOHHOTO MIPOLIECCa: MOHATHE O MPOIYKIIMOHHOM IIpOLEC-
ce, GorocuHTe3 U Mpolecc (POopMUPOBAHUS NMPOAYKTUBHBIX OPTaHOB PACTEHUS, MOHATHE O
OHMOJIOTUYECKOM U XO3SIICTBEHHOM YpOXKae.

[Toxazarenu (POTOCHHTETHUECKOMN NIEATEIBHOCTH MOCEBA: XapaKTEpUCTHKA U METOJIUKA OIpe-
JIeJICHU TI0Ka3aTelIe JIMCTOBOM ILIONMIAN IOCEBa, JIMCTOBOro MHAeKca mocesa, OII, UIID.
VYnpasienue GOTOCUHTETUYECKON JEATEIIbHOCTHIO TOCEBA.

MeTtouka onpeesieHns CIEKTPOB MOTJIOMEHUS IUTMEHTOB JIUCTA

MeTtoauka onpeaesaeHus KOJINYeCcTBa XJI0popHLIa B TUCThIX

Metoauka onpeaeseHus BEIMYMHbBI YUCTOH MPOAYKTUBHOCTH (POTOCHHTE3A

OO01mas xapakTepucTUKa JbIXaHUs: OMOJOruYecKasi CyluIHOCTh, OallaHCOBOE YpaBHEHHE, JIOKa-
Ju3anusl B KJIETKe, CyOcTparhl, GU3MOIOTHYECKask POJIb, MOKa3aTelu (MHTEHCUBHOCTH JbIXa-
HUS, TbIXaTeIbHBIA KO3 PUIIUCHT).

3aBUCHUMOCTH JIBIXaHUS OT OMOJIOTUYECKUX U IKOJIOTUYECKUX (PAKTOPOB: FreHETHUECKUN KOH-
TPOJIb JbIXaHMs, 3aBUCUMOCTD JIBIXaHUS OT BO3PACTHOI'O COCTOSIHHUSI OPTaHOB U LIEJIOCTHOTO
pacTeHusi, OT TeMIepaTypsl (KapJUHAJIbHbIE TOYKM TEMIEPAaTypHOU 3aBUCUMOCTH, TEMIIEpa-
TYPHBIA KOA((UIIUEHT JbIXaHHUs), OT TA30BOr0 COCTaBa BO3yXa, OT YCIOBUN MHHEPAIBHOTO
UTAHUS.

Jpixanue B pUTOIEHO3aX U YpOXKail: AbIXaHHUE KaK 3JEMEHT MPOAYKIIMOHHOTO Mpoliecca, JIbl-
XaHHe U mpoiecc GopMUpPOBaHUS MPOTYKTHUBHBIX OPraHOB, OCOOCHHOCTH JIBIXaHUS PACTEHUI
B TI0CEBE MPHU 3aCyXe U MPHU U30BITOYHOM YBIIAKHEHHH MOYBBI, ITyTH YIPABICHUS JbIXaHUEM
IpU XpaHEHUU NPOAYKTHBHBIX OPraHOB PAaCTEHUM, CEMsH, COYHBIX IJIOJOB, KOPHEIUIOIOB,
KIIyOHEN).

JlpixaHue, Kak mpouecc OMOJIOrMYecKOro OKUCIIEHHUS: OTJIMYUTENbHbIE O0COOEHHOCTH, (hazbl
(XapakTepucTUKa, ypaBHEHHE).

OKHCIUTENBHO - BOCCTAHOBHUTEIbHBIE CUCTEMBI JAbIXaHUs! (MMPUAMHOBBIE U (DIIAaBUHOBBIE JIE-
TUIPOTeHa3bl, YOUXUHOHBI, IUTOXPOMBI).

HpeixarensHas OTL: cocras, pyHKIMOHUpOBaHME, (uznonoruyeckass posib. OKUCIUTENbHOE
dochopunupopanue

bruoxumuueckue aceKkTsl JbIXaHHs: MTUKOIUTHYECKUI MyTh OKUCIEHUS TIFOKO3bI - JIOKaIHU-
3anus, obmas cxema M sHeprerudeckas 3(p(eKTUBHOCTh; MEHT030(oCc(aTHBIA MyTh OKHCIIE-
HUS TJIFOKO3BI - JIOKAJIM3aIus, o01as cxema v sHeprerudeckas 3¢ HeKTHBHOCTh

Bbpoxenue, kak criocod OKHCIEHUS TIIOKO3bl B aHA3POOHBIX YCIOBUSAX: CYIIHOCTh OpOXKEHUS,
KOHEYHbIE MPOJYKTHI, OalaHCOBblE ypaBHEHHUs, dHepreruyeckas 3(pPpexTuBHOCTb, HU3NO0IIO-
rU4ecKast poJib.

['muoxcanarusiii uki (I'OLY). Dramnel nporecca, GuznoNIOrHUecKas poib
[Terro3odochaTHbI MyTh OKUCICHUS TTIIOKO3bl. JTalbl polecca, (U3n0I0rHIecKasi poib
Mertonuka onpeaeneHns akTUBHOCTH KaTalasbl

Mertonuka onpeneseHnss UHTEHCUBHOCTH JIBIXaHUS IPOPACTAOLIUX CEMSH

OO6mmas xapakTepuCTHKa MUHEPAJIbHOIO MUTAHUSA PACTEHUU: CYLIHOCTh Mpollecca, MOHATHE
00 3JeMeHTax MUHEPAJbHOTO MUTaHUsI, OPTaHOTEHbI U 30JIbHBIE AJIEMEHTBI, MAKpPO- U MUKPO-
AIIEMEHTHI

®u3nonoruyecKas poJib 3JIEMEHTOB NTUTaHUSI (COCTOSIHUE B MOYBE, JOCTYIHbIE I pacTeHUI
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(GhOpMBI, COCTOSIHHE B PAaCTEOHUSX ).

BererannoHHbIl METO B U3YYEHUH MUHEPAJIBHOIO MUTAHUS (BOJHBIE, IECUAHBIE U MTOYBEH-
HbIE KyJIbTYpbl). [ Mapononuka.

3aKOHOMEPHOCTH M MEXaHU3MBI TOTJIONICHHUS 3JIEMEHTOB NMUTaHus KopHsIMHU. [loHstre o Gu-
3MOJIOTHYECKU KUCIIBIX U IIEJIOYHBIX COJISX, OTallbl IOIVIOEHUs HOHOB KIETKAMH KOPHS
TpaHcnopT MOHOB B PACTEHMSAX: PaJAHAIbHBIA TPAHCIIOPT MOHOB B KOPHSX, JAJIbHUN TpaHC-
MOPT MOHOB M0 KCHJIeMe, OMMKHUN TPaHCIOPT MOHOB B JIMCThAX. HekopHeBoe nmutanue pac-
teHui. [lepepacnpeneneHue 31€MEHTOB MUHEPAJIbHOTO ITUTAHUS.

3aBUCHUMOCTh MUHEPATbHOTO MUTAHUS OT OMOJIOTMYECKUX U SKOJIOTHYECKUX (PaKTOPOB
ACCHUMMIISIMS 3J€MEHTOB MHUHEpPAILHOTO IMUTAHHUA B PACTEHHSX: OOIIAs XapaKTepUCTHUKA
IPOIIECCOB ACCUMIIISIIIUOHHOTO a30Ta, pochopa, CHHTETHYECKas (yHKIHUS KOpHEH
XapakTepuCcTUKa KOPHS KaK OpraHa MHHEPAJbHOrO MUTAaHHs: MOP(HOJIOTUS U aHATOMHUSA, Pu-
3MOJIOTUYECKHE 0COOEHHOCTH KOpHEW (0COOEHHOCTH pOCTa M BETBJICHUS, TPOITU3MBI KOPHS),
MIOKa3aTeJIM CTETIEHH Pa3BUTHUSL KOPHEBOM CUCTEMBI U METOAUKA UX ONPEICICHUS, KOPHEBBIE
BBIJICTICHUS U UX BJIHMSHHE (MPSAMOE, KOCBEHHOE) Ha JOCTYIMHOCTh 3JIEMEHTOB IUTAHMUSI, ajljie-
JonaTusi ¥ NOYBOYTOMJICHUE.

CocTosiHHE 3JIEMEHTOB MUHEPAIBLHOIO NUTaHMs B nouse: pacnpenenenne OMII B nouse, mno-
riomenne DMII mouBoid, BIMsIHEE TOYBEHHONH MUKPOQIIOPHI HA TOCTYITHOCTh JIEMEHTOB H-
TaHHUs U1l PACTCHUM.

MunepaiibHO€ THTaHHE B (PUTOIEHO3aX: 3aKOHOMEPHOCTH MOTJIOMICHUS MUTATEIbHBIX Be-
IIECTB PACTEHHUSIMU B TIOJIEBBIX YCIOBHSX, TyTH ONITUMHU3AIMA MUHEPAIHHOTO MUTAaHUS B (Pu-
TOIIEHO3aX. Y A0OpeHus: BUAbl YA0OpEHUN, CPOKH, A03bI U CIIOCOOBI BHeceHUs. [luarnocTuka
MUHEPaIbHOTO MUTAHUS: METO/bl U UX XapaKTEPUCTUKA

Meroauka onpeeraeHus 301bHbIX AJIEMEHTOB B PACTEHUSIX

Mertoauka onpenenenus yaeabHOH eMKOCTH OOMEHHOTO MOTJIOIEHHSI HOHOB KOPHSIMHU
Mertoarka onpezaeneHus miouiaau olmel aacopOupyroeil TOBEpXHOCTH KOPHEBOW CHUCTe-
MBI PaCTE€HHH.

OO6mas xapakTepucTUKa OOMEHHBIX MPOLIECCOB, CBA3AHHBIX C MpPEBpaIleHUE OEIKOB U aMU-
HOKHCIIOT.

brocrHTE3 aMUHOKHUCIOT

buocunTe3 Oenka

Juccummanus 6eIK0B U aMUHOKHUCIIOT

OO11ast XapakTepUCTHUKa OOMEHHBIX MTPOLIECCOB, CBSI3aHHBIX C NIPEBPAILEHUE YTIEBOIOB.
buocuHTe3 MOHOCaXapHuI0B

brocrHTE3 NOIMMEPHBIX caxapoB

Juccumunsinms yrieBoaoB

OO61mas xapakTepucTHKa OOMEHHBIX MTPOLIECCOB, CBSI3aHHBIX C MPEBpAIllEHUE JIUITHUIOB
buocunres nunuaos

JuccuMuIsanus ;Xupos

IIpeBpaliieHue JKUPOB B YIIIEBOBI

DyHKIHMOHAIbHAS XapaKTEPUCTHUKA OPTaHUYECKUX BEILECTB B PACTEHUAX: KOHCTUTYLUOHHBIE
BEIIIECTBA, 3aracHble, METAOOJINTHI.

XapaxkTepucTuka 0OMEHHBIX MPOLIECCOB B OPraHax pacTeHUN: OOMEHHbIE IPOLECCHl B JIUCTh-
AX, KOPHAX, POpMHUPYIOMIMXCSA TPOAYKTUBHBIX OpraHax, mpopacrampmux ceMeHax. MHrerpa-
11151 OOMEHHBIX MPOIIECCOB B LIEJIOCTHOM PACTEHHUHU.

TpaHCHOpPT OPraHMYECKUX BEIIECTB B PACTEHUAX: CTPYKTYpa TPAHCIOPTHOM CHCTEMBI, MEXa-
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HU3M TPaHCIOPTa, TPAHCIOPTHAs (hopMa OPraHUYECKUX BEIECTB, PEryJIALUs HAaIpaBICHUs U
CKOPOCTH TPAaHCIIOPTa OPraHUYECKUX BELIECTB.

MeTtonuka onpeneseHns NpeBpalieHtsl BELLECTB IIPU IPOPACTaHUN CEMSH

Metoauka oOHapyKEeHUS! THAPOTUTHYECKUX (PEPMEHTOB aMHJIa3bl B IPOPACTAIOIIUX CEMEHAX
OOmast xapakTepuCTHKa pocTa: (U3MOJIOTHYECKAs CYIIHOCTh TOHSTHS, KPUTEPUU pOCTa
KJIETKH, OPTaHa U LIEJIOCTHOTO PACTECHUS

[luTtorenes u pocT KJIETOK: HOBOOOpa3oBaHUE KIIETOK, 00pa3oBaTelbHblE TKAaHU, (pa3bl pocta
KJIETKU ¥ X XapaKTePUCTHUKA

OpraHoreHe3 U pocT OpraHoB: opraHoreses, ¢popmooOpa3oBaHue, MOpP(o3bl, 0COOCHHOCTH
pocTa OpraHoB, BpeMeHHasi GyHKIHS POCTA.

@dusnonorus pocra LEIOCTHOIO PacTeHHs: OCOOCHHOCTH POCTa IEJIOCTHOTO PacTeHus (oc-
HOBHBIE 3aKOHOMEPHOCTH POCTa, B3aUMOJIECUCTBUE MEXJy OpPraHaMu pacTE€HUs B IPOLECCE
pocTa), pUTMHKA pOCTa, TOKOM.

PocroBble siBI€HUS Y pacTeHU: KOppesuu (IOHATHE POCTOBBIX KOPpENALUii, BUIbI KOppe-
JSILMOHHBIX 3((PEKTOB, MEXaHU3MBI KOPPEIATUBHBIX CBA3EH), pereHepauuu (BUabl pOCTOBBIX
pereHepanuii, 3Tanbl pereHepaliOHHBIX MPOLECCOB M HX XapaKTEpUCTHUKA), MOJSPHOCTb
(cyLIHOCTB SIBJIEHUS, €r0 NpU4MHBI). [IpakTHueckoe UCTONb30BaHUE ABICHUN

PocToBble 1BU)KEHUS y pACTEHUN: TUIBI JBUKEHUN U UX XapaKTEPUCTHKA, MEXaHU3MBbl JBU-
xenuil. [lpucrnocodurenpbHoe 3HaUeHUE POCTOBBIX JBUKEHUM M UX HCIIOJIb30BAHKE B MPAKTH-
Ke.

Buytpennue ¢GakTopsl peryisinuyd pocta: (UTOTOPMOHBI, O0INas XapakTepUCTHUKA, KIACCH-
buKaiys, XxapakTepUCTUKA HHAYLIUPYEMBIX 3 (PeKkToB, OMOI0rHyecKoe 3HaueHHe.

DKOJIOrus pocTa: 3aBUCUMOCTb POCTa OIT TEMIIEPATyphl, CBETA, BOJ0OOECIIEYEHHOCTH, YCIIO0-
BUI MUHEPAIBLHOTO NMUTAHUS.

OOw1ast XapakTepUCTHKA Pa3BUTH: MOHIATHE 00 OHTOTEHE3€, ITalbl PA3BUTUS U UX XapakTe-
PHUCTHUKA, TPU3HAKU OOIIMX BO3PACTHBIX H3MEHEHUN PACTEHUI B OHTOT€HE3E

®u3noNorys MpPOpacTaHus CEMsH: IOKOM CeMsH, YCIOBUS HEOOXOAUMbIE JJI MPOPACTAHUS
ceMsiH, HabyxaHHe ceMsiH, OMOXUMUYECKUE MPOIIECChl, TPOUCXOSAIINE B POPACTAIOLINX Ce-
MeHaX, 0COOEHHOCTH MPOPACTAHUSI CEMSIH Y OJHOJOJBHBIX U JIBY/I0JIbHBIX PACTEHHH, MOKa3a-
TEJIN )KU3HECTIOCOOHOCTHU CEMSH.

®u3noNIoTHs BETEHUS: NHAYKIMS LIBETEHUS, OPraHOTEHE3 PENPOJYKTUBHBIX OpPraHOB, CTPO-
€HUE [IBETKA, ONBIJICHUE U OIIOJIOTBOPEHUE

®dusnonorus (GOpMHUPOBAHUSA CEMSH, IUIOAOB M JPYTMX MPOJAYKTUBHBIX YacTeH pacTeHMH.
DopMHUpOBaHUE 3€PHOBKHU 3JIaKOBBIX KYJIBTYp (OTTOK aCCUMUJISTOB B (hOPMHUPYIOLIYIOCS 3€P-
HOBKY, IIPEBpallleHHe BEIIECTB B CO3peBaroliel 3epHOBKE). DOpMUpPOBAHUE CEMSH Macilud-
HBIX KYJIbTYp (TpeBpallleHue BELIeCTB IpH co3peBaHuu). OopMupoBaHHE COUYHBIX ILIOJIOB
(mpeBpallieHue BEIIECTB, CIIOCOOB! YCKOpeHUs co3peBanusi). PopMupoBaHue KIyOHEIUIO0B U
KOPHETLJI0/I0B (POCT, CUHTE3 3alIaCHBIX MUTATEIbHBIX BEILECTB).

['eHeTHYECKUIT KOHTPOJb PA3BUTHSI: MOJIEKYJISIPHBIE MEXAHU3Mbl pEAIN3allMM HACIIEICTBEH-
HOW MH(OpMaLUK, Kacalolleics pa3BUTHS; TUdQepeHIranbHas aKTUBALMS PEeryIupyeMbIX
T'€HOB, MOHATHE O FeHETUYECKON MporpaMMme pa3BuTus. Poiab (GUTOrOpMOHOB B yIpaBiIeHUU
pa3BUTHEM.

OKOJIOTMYECKUI KOHTPOJIb Pa3BUTHS: WHIYKTUBHBIA XapakTep IEHCTBHS 3KOJIOIMYECKUX
(dakTopoB Ha pa3BUTHE, HOTONEPHUOINUECKUI KOHTPOIb PA3BUTHS, TEMIIEPATypPHBIA KOHTPOJIb
pa3BUTHS, 3HAYEHHE IKOJIOTMUECKOTO KOHTPOJIS Pa3BUTHSL.

['opMOHaNbHBIA KOHTPOJIb PA3BUTHUS: TIOHATHE O (PUTOrOPMOHAXU BBI3BIBAEMBIX UMM 3 Pek-
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Tax pa3BUTHs, IOHIATHE O TOPMOHAJIBHBIX KOMIUIEKCAX, OCHOBHBIE MTOJIOKEHUS TOPMOHAIBHON
TEOPUH PA3BUTHUA.

Teopus HUKINYECKOrO CTApEHMS U OMOJIOKECHHs PACTEHMI B OHTOI'€HE3€: OCHOBHBIE I10JIO-
KEHHS TEOPHH, TIOHATHE O COOCTBEHHOM BO3pPACTe OPraHOB PACTCHUH, MPAKTHUECKOE UCTIOTb-
30BaHUE TCOPUU B IIPAKTUKE PACTEHUEBOJCTBA.

VYrpaBieHue reHepaTUBHBIM PAa3BUTUEM U CTAPEHHEM PACTEHUM: MpHEMbl ynpaBiieHus. CUH-
TETUYECKHE PEryJATOPbl pOCTa U UX MCIIOJIB30BAHKUE B YIPABICHUU POCTOM (CHHTETUYECKHE
ayKCHHBI, peTapJIaHThl, dTHJICHIIPOAYLEHTHI, 1€(POITNAHTbI, I€CUKAHTHI).

Metoauka onpezeneHus: NIepuoAUYHOCTH POTa MOOETOB Y JPEBECHBIX PACTEHUIA

Mertonuka onpenenenus nokasarene HabyxaHusi KOJUIOUAHBIX CUCTEM CEMSIH

Meroauka onpeneneHus aBTOIUTHIECKON aKTUBHOCTHU B IIPOPACTAIOIIMUX CEMEHAX

Y CTOMYMBOCTE PACTEHHUI K OTPULATEIbHBIM TEMIIEPATYPAM.

Y CTONYMBOCTh PACTEHUM K HU3KUM I0JIOKUTEIIBHBIM TeMIIepaTypaM. X0JI010yCTONYUBOCTD.
Y CTOWYMBOCTD PACTEHUN K KOMIUIEKCY HEOIAronpusITHBIX (PAKTOPOB 3UMBI.

VY cTOMYMBOCTh pacTeHU K BBICOKMM Temneparypam. JKapocToNKOCTb.

VY cTOMYMBOCTh paCTEHUN K 3acyXe. 3aCyX0yCTONYUBOCTb.

Y CTOWYMBOCTD PACTEHUN K 3aCOJICHUIO MOYBBI (COIEYCTOMYUBOCTD)

Y CTOMYMBOCTH PACTEHHI K HEIOCTATKY KHUCIOPO/Ia B MIOYBE.

[TpucnocoOieHne pacTeHUN K KUCIOTHOCTH IOYBBI.

YcTounBOCTh K MH(DEKIIMOHHBIM 00JIE3HAM. XapaKTepuCTHKa BO30OyauTenei Oone3Hei pac-
TEHUH.

MexaHu3Mbl yCTOMUMBOCTH K (PUTOMATOTEHHBIM OpraHU3MaM.

VY cTOMUMBOCTh PACTEHUH K aHTPONOT€HHBIM 3arps3HUTENSAM OKpyXkatouen cpeapl. crounu-
KU ¥ BUJbI 3aTPSA3HEHUS OKpYKalollel cpenbl. BiusiHue 3arpssaureneii Ha QyHKIIMOHATBHOE
COCTOSIHUE PACTEHUM.

HakonuieHne 3arps3HUTeneil B OpraHax pacTeHMH. 3arpsi3HEHUE C.-X. MPOLYKIHMH TSKEIBIMU
METaJUIAMH, IECTULNIAMH, HUTpAaTaMH, PAIHOHYKINAAMH; KOHTPOJIb Ka4eCTBA MPOLYKIIMH.
MexaHn3MBbl YCTOMYHUBOCTH K 3arPS3HUTENSAM U IIYTH UX MTOBBIILICHUS

Meroauka onpeneneHus KapoCTONKOCTH PACTUTENBHBIX TKaHEH

Meroauka onpeneneHus 3alMTHOTO JEHCTBHS CaxapoB Ha MPOTOILIa3My IpU BO3JAEHCTBUU
OTPHULATENBHBIX TEMIIEPATYP

dopMHUpOBaHUE KadyecTBa MPOAYKIUH 3€PHOBBIX 3JaKOBBIX KYJIbTYp: HAKOIUIEHHE OENKOB,
YIJIE€BOJIOB, JUIHMA0B BUTAMHUHOB. BilMsHUE BHEIIHMX YCJIOBMM Ha COCTAaB 3€pHAa BIUSHUE
YCIIOBUI MUHEPAIBHOIO MUTAaHUS HA KAUECTBO MPOTYKIUH.

®opmupoBaHue KayecTBa MPOIYKIIUU 3€pHOOOOOBBIX KYIbTYP.

PopMHpOBaHKE KaueCTBA MPOAYKIIMN MACIMYHBIX KYJIbTYD

PopMHpOBaHKE Ka4yeCTBA MPOAYKIIMN KOPMOBBIX KYJIBTYD

PopMHpPOBaHKE KOPHEILIOI0B, HAKOIIJIEHUE YTIJIEBOJIOB, a30TUCTHIX BEIIECTB, BATAMUHOB.
dopmupoBaHUE KauyecTBa KapToQelssd: HaKOIJICHHE Kpaxmala M APYruX YIJIeBOJIOB, a30TH-
CTBIX BEILECTB, JUHAMUKA IPYTUX COCIUHEHUMN.

®opmupoBaHuE KadecTBa MPOIYKIUH II00BO-SITOAHBIX KYJIbTYD

Kpurepnn oieHKM KOMIIETEHIUH.
[TpomexxyTouHas aTTecTalys o0yJaromuxcs Mo AUCUUIUIHE «DPU3NOJIoTHS U OMOXUMUS

paCTCHHﬁ>> OpoOBOAUTCA B COOTBCTCTBHUU C YcraBom yHI/IBepCI/ITeTa, Ilonoxenuem o TCKYyLIEM



KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUYHOW aTTeCTaluu OOyYaroImuxcs mo mporpammam BO.
[TpomexyTouHas artecTanus 1o AUCUUIIuHE «DU3H0N0rUs U OMOXUMUS PACTEHUI» IPOBOAUTCA
B COOTBETCTBUH C pabOYuUM y4eOHBIM IJIaHOM B 4 cemecTpe B (hopMe dK3aMeHa 0 O4HOU (popme
00y4eHus 1 Ha 2 Kypce 3a09HOM OopMBbI OOYyICHHS.

OOyyaronuecs JOIMYCKaeTCsl K 3K3aMEHY 10 JAMCLUUIUIMHE B CIy4yae BBINOJHEHUS UM
yueOHOro IJ1aHa Mo JUCLMILTUHE: BBIMOIHEHUS BCEX 3aJaHUi U MEPOTIPUATUH, TPEAYCMOTPEHHBIX
paboueii mporpaMMoN TUCIUIUIUHBI.

Oyenusanue cmyoeHma Ha IK3aMeHe

OneHka 3HaHMM CTy/IEHTa HA HK3aMEHE HOCUT KOMILUIEKCHBIN XapakTep, sIBISeTCs Oaib-

HOM U ompezensercs ero:
- OTBETOM Ha dK3aMEHE;
- pe3yJbTaTaMu MPOMEXYTOUYHOH aTTeCcTaliH.
- MPOXOXKJIEHUEM UTOTOBOIO TeCTa

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

OueHnBa}me CTYACHTA HA JK3aMCHE

Ormenka TpeboBaHUs K 3HAHUSAM

OOyuatommuiicss CBOOOIHO CHPABIAETCS C PEIIEHHEM MPAaKTUYECKUX 3al1ad, Mpu-
YeM He 3aTPYAHSETCS C PelIeHHueM MPH BUAOU3MEHECHUH 3aJjaHWi, MPaBHIBHO 000C-
«OTIIMYHO» HOBBIBAET NPHUHSITOE PELIeHue, INIyOOKO M MPOYHO YCBOMJI MPOrPaMMHBIN MaTepHal,
MCUEPIIBIBAIOLIE, [IOCIEA0BATENFHO, YETKO M JIOTMYECKH CTPOMHO €ro H3jiaraeT Ha
SK3aMeHe, YMEeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOM.

OOyuaromuiicsi cipaBisieTcs ¢ pelICHHEM MPAaKTUYECKUX 3a]ad, OJHAKO BHUIOU3-
MEHEHHUE 33JaHUil MOTYT BBI3BaTh HEKOTOPOE 3aTPyJHEHHE, IPAaBHIILHO 0OOCHOBBIBA-

(XOpoto» €T TIPUHATOE PEelIeHHe, TBEP/O 3HAET MaTepuall, TPaMOTHO U MO CYNIECTBY W3Jaraer
ero, He JIOMyCKas CyIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOCHI.
OOyuaromuics ¢ TPyJOM CIpaBIISIETCS ¢ pelIeHHeM MPaKTHUECKUX 3aj1a4, Teope-
«YAOBICTBOPH  ryqeckuii MaTepual MpU STOM MOXKET IPAMOTHO M3JI0KHTh, HE JONYCKas CyIIECTBEH-
TEILHO» HBIX HETOYHOCTEH B OTBETE HA BOTIPOCHL.
«HEYIIOBJIETBOPU- OOy4aroIuiics He 3HACT, KaK peliaTh NPaKTUYSCKUE 3a/1aul, HECMOTPS Ha HEKO-
TETHHOY TOpOE 3HAHHE TEOPETUIECKOTO MaTepHraa.

3.2. OueHouHbIE CPeCTBA I IPOBEICHHS TEKYIIEr0 KOHTPOJIsl 3HaHUI M0 JUCLUILINHE
Kapma oyenounuvix cpeocme mexywe2co Konmpons 3HaHull N0 OUCYUNTIUHE

Kox HaumeHoBaHue pa3/iesioB ¥ TeM /BUJI 3aHITUS/ Kontpo-
3aHA mupye- OrneHo4HOE
s MBIE€ KOM- CPEIICTBO
TIEUEHITIH
Pa3znen 1. ®u3u00TUsi M OUOXUMUSI PACTUTEIbHON KJIETKH
Tema 1.1 Xumuueckuii cocTaB pacCTUTEIbHON KIETKH. Omnpoc
1. Tema 1.2 OOMeH BelIecTB B pacTUTEIBHOM KIIETKE. OIIK -1 KomnrerorepHoe
Tema 1.3. CTpykTypa v CBOHCTBA PACTHTEIHLHOM KICTKH. TECTHUPOBAHUE
Pa3nen 2. Bogublii 00MeH
Tema 2.1 ®usnosorus B0O400OMEHA KIIETKH.
Tema 2.2 ®u3noa0rHs BOAONOIIOIEHNS PACTEHUM. Omnpoc
2 Tewma 2.3 Tpancnmparus OIIK -1 KomnsrorepHoe
Tema 2.4 Dxomornyeckue acreKkThl BOIOOOECIIEYEHHOCTA W BOJ- TECTHPOBAHUE
HBII OanaHC pacTeHUH




Paznea 3. @orocunTe3

Tema 3.1 OOmiast xapakTeprcTuKa GOTOCHHTE3a U POTOCHHTETHYE-
CKOT0 ammapara.

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

[IpuMepHBIe TECTOBBIE 3aJaHUs Ul IPOMEXKYTOYHOM aTTECTALNU

U TEKYIIEro KOHTPOJIsS 3HAHUN 00y4daromuxcst

Pazgen 1. PU3UOJIOT WS U BUOXUMUS PACTUTEJIBHOM KJIETKA

Tema 1.1 XHMMHUYECKHI COCTAB PACTHUTEIHHON KIETKH

1. Ilpon3BojHbIe TIHIEPUHA, ABE CIHMPTOBBIE TPYIIIMPOBKH KOTOPOIO CBS3aHBI CIOXHO-3()MPHOH CBS3BIO C OCTaTKaMH
JKUPHBIX KHCIIOT, M TPETHSI- C OCTATKOM (POCHOPHOI KUCIIOTHIL:

Docdatsr

¢ocdormmnepaTst

o thochomumuasr

(ocdormokoHaThl



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

o LEJUTI0NI03a
Kpaxmaint

MPOTONEKTHH

3. K keTorekco3am OTHOCAT MOHOCaXapUabl:
pubymo3a

TJII0KO3a

o (hpykTo3a
KCHJI03a

MaHHO3a

4. OcoOeHHOCTH CIMPAIM3ALMH TTOJIUIIEIITHIHON HETTOYKH XapaKTepU3yloT CTPYKTYpy Oenka:
HEPBUYHYIO

o BTOPHUHYIO

TPETUYHYIO

YETBEPTHUHYIO

5. BomopacTBopuMbIe OETKu:
TIIOOYITHHBI

o anbOyMUHBI
MPOTCHHBI

MPOJIAMUHBI
Tema 1.2. OOMeH BELIECTB PACTUTEILHON KIETKU

6. COBOKYITHOCTD BCEX OMOXUMHUYECKUX PEaKIUi B KIICTKE:
aCCUMUJISALIAS
JIACCUMMIISIIAS

° 0OMEH BEIIECTB
. MeTaboIH3M

7. Peaxiu timma ABC—ACB karanmsupyroT pepMeHTH Kilacca:
TpaHchepassl
OKCHJIOPETyKTa3bl

° H30Mepasbl
THJIPOJIa3bI

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

L4 ACCUMMJIAIUA
JHUCCHUMHITALIUSA

0OMEH BEILECTB
. aHa0oJIM3M

9. q)CpMeHTI)I, MOJIEKYJIbl KOTOPBIX COCTOAT U3 OHHOﬁ WA HECKOJIBKUX OEIIKOBBIX I'J'I06yJ'IZ

L OJHOKOMITOHCHTHBIC
AKTHUBATOPbI

JIBYXKOMITOHEHTHBIE
KOo(epMeHTHI

10. ITo cBoeii xumMu4eckol pUpose HepMEHTHI:
YTJIEBOJBI

° OenKn
JIATIAIB

HYKJICOTHIBI
Tema 1.3. CTpyKTypa M CBOICTBA PACTUTENLHON KIETKH




11. B cocraB ki1eTOYHON 000IOYKH BXOIAT, TIABHBIM 00pa3oM:
. LEeJUTI0JI03a
Oenku

L4 TCMULCIIIFOJIO3bI
JIMITA IbI

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

° MUTOXOHJIpUI

XJIOPOIIIIACTOB

SHIOMJIA3MAaTHIECKOHN CETH

13. Mem0paHna, orpaHM4YHMBaIOIIAs BAKYOJIb OT IPOTOIIa3MBbI:
CUMILIACT
MpPOTOILIACT

L TOHOILIACT
aromjaacT

14. bruosnexTpryecknii MOTEHIMAN KJICTKH Ha Pa3paskeHNe pearnpyer:
ucyesaer

L4 CHHMXKACTCA
YBCJINYNBACTCA
MCHACTCA Ha HpOTPIBOHOJIO)KHBIﬁ 3HaK

15. Iognep>xanue GopMbl KISTKH U MEXKIECTOYHBIH TPAaHCIOPT BOABI U MUHEPAIBHBIX BELIECTB - (QyHKINUS:
aapa

XJIOPOIIIACTOB

SH/0TIa3MaTHYECKON CeTH

o KJIETOYHOH 000JI0OUKH

Pasaen 2. BOJHbIA OBMEH
Tema 2.1. usnogorus BoJgooOMeHa KIETKU

16. MeHnbliie BCEro BOJbI COAEPKHUTCS B:
MPOTOIUIA3ME

° KJIETOYHOH 000I0YKE
BaKyole

17. Cuita, onpezensieMast Kak pasHOCTb MEKITY OCMOTHYECKHM M TYPTOPHBIM JIaBICHHEM:
KOpPHEBOE J[aBJICHUE

JlaBJIeHUe HaOyXaHus

o cocyImas cuia

18. Bompie Bcero BOIBI COAEPIKUTCS B:
MpOTOILIa3Me

KJIETOYHOH 000J109Ke

o BaKyoJe

19. PactBOp ¢ P = 5aT™M 10 OTHOILIEHUIO K HAaXOs1Ielcsa B HeM KieTke ¢ Pk = 3 aT™ sBisercs:

L] TUNIEPTOHNYCCKUM
TUIIOTOHUYCCKUM

HN30TOHUYCCKHUM

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



° 0CMOC
Typrop
Tema 2.2. Pu3nog0rus BOJOMOTIOIIEHNS PACTEHNIA

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

KalWJUIsIpHAs

IIEHOYHAS

UTPOCKOTINIECKAsT

XUMHMYECKH CBA3aHHAs

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

L KOPHEBOTO JaBJICHUA
TUAPOCTATUYCCKOI'0 AaBJICHUS ITOYBECHHOT'O pacTBOpPa

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

KaIlTWIIsIpHAs

IIEHOYHAs

®  TUrPOCKOIMHUYECKast

o XMMUYECKH CBSI3aHHAS

24. BeITekaHNe KCHIEMHOI'O COKa U3 HOBpG)KZ[éHHLIX COCYI0B crebs:
TryTTanusi
KOPHEBOC JaBJICHUC

o «11a9» pacTeHUH
TpaHcupauus

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

L4 0O0JIbIIIE OCMOTHYECKOTO JAaBJICHU [TIOYBEHHOI'O paCcTBOPA
paBHa OCMOTHYCCKOMY JIABJICHUIO IMTIOYBEHHOI'O0 pacTBOpa

Tema 2.3. Tpancnupanus

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

. BTOpPOI

TpeTHit

YETBEPTHII

27. Hanbonpmme pa3Meps! YCTBHYHOHN IS B ONTUMAJIBHBIX YCIOBUSIX OTMEYArOTCS:
HOYBIO
yYTpoM

o B TIOJIZIEHB
BEUEPOM

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

yCTbUYHAS

o KYTHKYJISIpHAst

OTHOCHUTEJIbHAS

29. KomnuectBo BO/JIbI, UCHTAPACMOC C €AUHHUILIBI TIJIOIAAN JIUCTA B CAUHUILY BPEMCHU:



WHTEHCUBHOCTh TPAHCIIHPAIHH
TpaHCTIMPAITMOHHBIH KO3 pHUIIIeHT
o MPOAYKTUBHOCTH TPAaHCIIHPAIINU

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

o JBYXBEPIIMHHON KPUBOH CO CNIaAOM B NOJIJCHb
JorapupMIIeCKOr KpUBOH

psIMOH

Tema 2.4. DKOIOrHYECKHE ACIEKTHI BOI000ECIIEUEHHOCTH U BOAHBIN OagaHc pacTeHUM

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

BOJIOYJIEP )KHBAIOIAst CIOCOOHOCTD

BOJHBIH AepUIUT

32. JInuTenpHOE 3aBAAaHNAC PACTCHUI MOXKET OBITH CIICACTBUEM:
. IIOYBEHHOM 3aCyXu

aTMoc(epHOU 3aCyXH

MEXaHUYECKOT0 OBPEXKICHUS KOPHEN

33. BopoyaepKHuBaroIias ClIoCOOHOCTh U3MEPSETCS KOJINYECTBOM BOJIBL, TOTEPSIHHO TOOEroM MpH YBSIIAHUH, M BBIPAXKACTCS
B % OT:
00111ero KOJIM4YecTBa BOAbI B modere

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

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

o aTMOC(epHOH 3acyXxu

o MEXaHUYECKOTO MOBPEKICHHS KOPHEH

35. BomHbIil 1e(hUIIUT THCTHEB U3MEPSIOT KOJIMISCTBOM BOBI, HEJJOCTAIOIIEH /10 TIOJTHOTO WX HACHIIICHUS, U BBIpaXkaeTcs B %
OT:

HCXOIHOM MAacChl JIUCTHEB

OT MAcCCHhI JINCTHEB IOCIIE UX HACBIIIEHUS

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

a0COIFOTHO CYXOH MAacCHI JINCTHEB

Paszpen 3. POTOCHUHTE3
Tema 3.1. O6mast xapakTepucTrKa (HOTOCHHTE3A M POTOCHHTETHYECKOTO aliapara paCTEHUI

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

L] OpPTraHN4YE€CKUMHU BECIICCTBAMUA

MUHEPATbHBIMHU BEIIECTBAMU

° SHeprueu

37. VicxonHble IPOAYKTHI B OaJIaHCOBOM YpaBHEHUH (DOTOCHHTE3A!
KHCJIOPOT,

o YTJIEKHCIIOTa
III0K03a

° BOJa



38. ®oTOCHHTETHYECKHUE ITUTMEHTEI JIUCTA:
aHTOLIMAHBI

o XJIOPOHILTBI

(1aBOHOIBI

. KapOTUHOUIBI

39. B cocTaB XWIOK JINCTAa BXOIAT CIETYONINE TKAHU:
XIIOpEHXUMA
(hoama

o KCHiieMa
CKJIEpEHXUMa

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

41. Crextp BHAMMOTO (0€TI0T0) CBETa BKIIFOUAET B c€0sI KBAHTHI CBETA C AJTMHON BOJIHBI OT... JIO ... HAHOMETPOB.
4-7

40-70

o 400-700

4000-7000

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

(dhoTooKuCICHUE

(dboTopeayKITHs

¢dororpanchopmarys

43. AxuenTop 3J€KTPOHOB MPU HUKINIECKOM TpaHCTIOPTE AIeKTpoHoB B DTI:
(beppoaoKkcuH

° P700
uuroxpom f

OUTOXPOM 6
I1aCTOIIUaHNH

44, ®oTOOKHCIEHHUE XIOPOPHUIIA - SIBIEHHE, IPH KOTOPOM, IO ACHCTBHEM SHEPTHH MOTJIOMEHHOTO KBAaHTa CBETA, MOJIEKYJIa
xyopodua;
MPUHUMAET 3JIEKTPOH

L4 TEPACT IJICKTPOH
IIPUHUMAET KHUCIIOPOJ

OTAAcT KUCI0POa

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

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

46. ®opmyna CH,OH-COOH:

. IJIMKOJIAT
TIUIAH



Majiart
TJIMoKcalar

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

o KIIETKH Me30(ruia
KJIETKH OOKJIaJ 1K1

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

BoccTaHoBieHue GI'K
kapOokcuuposanue Pn®d

. kapbokcmnposanue OII1

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

L4 TJIMOKCcaJaT

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

Tema 3.4. DKoJIOrHYeCKHE aCIEKTHI (DOTOCHHTE3A

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

° HH(ppaKPaCHBIH CBET
CHUHUH CBET

° JKENTHINA CBET

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

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

53. Cyrounslii xo1 (OTOCHMHTE3a NMPH HEIOCTATOYHONH BOJOOOECHEYEHHOCTH M OOJIBIIOM HANpSOKEHHH METeo(haKTOpOB
OIUCBIBAETCS:

IpsIMOit

KpPHUBOU C MAKCUMYMOM

. JIBYXBEPILIMHHON KPUBOU

sorapu(pMUYECKOi KpUBOH

54. Tlpu HU3KOH TeMIepaType CKOPOCTh (POTOCHHTE3a CHIYKAETCS U3-32:
. CHIXKEeHHS ckopocTu noctymienus: CO2 uepe3 ycrbuna



CHIDKEHHSI CKOPOCTHU TPaHCIOPTa 31eKTPoHOB B DTL]

®  CHIDKEHHS CKOPOCTH OMOXMMHYECKMX peakuuii porocuHTesa
3aTpyJHEHUS MOTJIOMEHHS CBETa XJIOPODIIIIOM

55. Honst ®AP B obmiem 0O0beMe COTHETHOM pafnaliii COCTABIISET:
10%id
20%
. 40%
50%
Tema 3.5. DoTocHHTETHYECKAS ISITCILHOCTh IOCEBA M YPOXKaAl

56. OpraHbl pacTeHHUH, COCTABIISIOIINE POTYKIUIO PACTEHUEBOACTBA:
KOpHH

JIMCTBS

ceMeHa

o KOpHE- 1 KITyOHEeT10/1b1

57. Tloka3aTenb, pacCUMTHIBAEMBI KaK IMPOW3BEIACHHUE CPEIHEH 3a BETCTAMOHHBIM (WM YYETHBIH) TEPHOJ BEIHMYUHBI
JHMCTOBOH IIJIOIIA/IN ITOCEBA HA YUCIIO JTHEH BETETAIIMOHHOTO (WM YYETHOTO) MEPHOA:

o JMCTOBAs IUIOMIA/lb T0CEBA

(hOTOCHMHTETHYECKIH TIOTEHIIHAN [IO0CEBA

JIMCTOBOW MHIEKC IIOCEBa

YHCTAasl IPOJYKTHBHOCTH (DOTOCHHTE3a

58. Xo3siicTBeHHBIH yposkaii - cyxas GHomacca:
OopraHoB mooera

KOpHeH

. MIPOAYKTUBHBIX OPTraHOB

BCEX OPraHOB PAaCTECHHS

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

o 4-7

7-11

11-16

60. OT AIMHBI BEreTaIMOHHOTO ePHOAa PACTCHUN 3aBUCHT:
WHJIEKC JINCTOBOM MOBEPXHOCTH

° (hOTOCHHTETHYECKUH OTEHIHA MTOCEeBA
9pcTas MPOAYKTUBHOCTH (POTOCHHTE3a

JIMCTOBAA IJIOIaab ITI0CEBA.

Paznen 4. IBIXAHUE
Tema 4.1. BHOJIOTHS ¥ SKOJOTUS AbIXaHUS

61. OcHOBHBIE OHOXUMHYECKHE PeaKru KJICTOYHOT'O JAbIXaHU JIOKAJIU30BAHbI B:
OUTOIIIa3ME
BaKyOJI

L4 MUTOXOHAPUIX
XJIopoIutacTax

62. VcxoaHbIe IPOIYKTHI IbIXaHHS:
BOJIA

o KHCIIOPOJ

YIJIEKHCIIOTa



TJIFOKO3a

63. IloaroToBUTENEHBIE PEAKIIUH KIIETOYHOTO ABIXaHUS JIOKAIN30BaHBI B:
) LUTOILIa3Me

aape

MHUTOXOH/IPHAX

BaKyOJISIX

64. B aHa»pOOHBIX yCIOBHSX JIBIXaHHE!
YCUIINBAETCS

CHMKAEeTCs

HE U3MCHSETCS

o MPEKpPaIacTCcst

65. HemmocpeqCTBEHHBIM CyOCTPaTOM ABIXaHUS SBIISIFOTCS:
Kpaxman

o TIII0KO03a

KHPBI

LEIUTI0N03a

Tema 4.2. DHEPreTHYECKUE ACIEKThI AbIXaHUS

66. KodepMeHT MMPUAMHOBBIX IETUIPOTEHA3:

DAJT (GMH)
. HAJL
KoQ

Fe-nopdupun

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

MIEePBBIH

. BTOPOH

TpeTHit

YeTBEPTHIN

68. OtmieruieHne BOIOpOa OT JIBIXaTeIHbHOTO CyOcTpaTa - aza OMOIIOTHYECKOTO OKHCIICHHS:
o riepBast

BTOpas

TpeThs

MOJATOTOBUTEIbHAS

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

R + %0, —» RO

[Hp] + ¥ 0,—H,0

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

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

o MOJIOUHOKHCIIOTO OpOKEHHS
OKHCIHTENbHAS (a3a meHT030(h0oCcHaTHOTO KA



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

72. TIpu Tparcnopte ogHO# mapsl 3nekTpoHoB 1mo DT or HA/I mo kucnopoma oOpasyeTcs:
1 monexkyna AT®
2 moexynsl ATD

o 3 monexyisl ATO
1 monexyna anetun Ko A

73. KoneuHble NPOAYKThI TITUKOJIH3A:

o MTUPOBUHOTPATHAS KHCIOTA
aneruikodepmeHt A

IIII0KO032
CO0,

74. Ucxonnsie mpoaykTsl Iukia Kpebdea:
MUPOBUHOTPAIHAS KHCIIOTA

o aneTwiIKohepMent A
TJIFOK03a
C0,

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

. OKHCIIUTENHHOE AeKapOOKCUITUPOBAHKE TUPOBHHOTPAHON KHCIOThI
uuki Kpebca

CIHMPTOBOE OpOXKEHUE

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

76. Cepa norsioiaercst paCTeHUSIMU B BUJIE:
S

L 502

S0,-*

H,S

77. SlBneHue, npu KOTOPOM B MUTATEILHOM PAaCTBOPE OJMH MOH «MEIIAeT» APYTOMY OKa3blBaThb TOKCHYECKOE NEUCTBHE Ha
pacTeHue:
CHUHEpPIrU3M

. AHTAarOHHU3M
MeTab0IN3M

cuMOmo3

78. 301IbHBIC 2IIEMEHTEHI:
K
H
C
o [e
oS

79. MaKpO3J’IeMGHTH - MCTAJUIOWJbI NTOTJIOIIA0OTCA PACTCHUAMUA B BUJC:

° aHHOHOB COJICH
KaTHOHOB COJeH

OKCHUI0B
aTOMOB



80. Kpurepusmu 3:1eMeHTOB MUHEPATEHOTO TUTAHUS SIBIISIOTCS:
BEJIMYMHA aTOMHON MacCHI JJIEMEHTa
BEJIMYMHA 3aps1a HOHA

L4 HeOGXOL[I/IMOCTI) U HC3aMCHUMOCTD 2JICMCHTA JJIs paCTeHI/Iﬁ CTCIICHb ruipaTallii HOHa

Tema 5.2. MexaHHU3MBI IPOIIECCa MUHEPAJTBLHOTO MATAHMUS

81. Ilepssrit aTan nornouienus SMII kneTkoit:
oOMeHHas a/icopOIMsl HOHOB Ha IIa3MaJieMMe

o BXOJl HOHOB B KJICTOYHYIO 000JI0UKY
TPAHCHOPT HMOHOB Uepe3 MIa3MOJIEMMY

82. IlaccuBHBIN TPaHCIIOPT HOHOB Yepe3 MeMOpaHy 00ecIeunBaeTCs:

o i dy3ueit HoHOB
TOKOM BOJIBI Uepe3 MeMOpaHbl

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

83. K ¢pu3noIorndecku KACIBIM COJISIM OTHOCSTCS:
NH4NO;

° NH,CI

K,S0,4

KNO;

NaN03

Ca (N03),

84. DneMeHThl MUHEPATLHOTO MUTAHKUS TOTJIOMIAIOTCS KIETKOM:

L B BHJIC NOHOB
B BUAC HECAUCCOLMHUPOBAHHBIX coJieit

BMECTE C IIOTJIO[aeMOI BOJIOM
HE3aBHCUMO OT TOTJIOIIEHHS BOJBI
COBMECTHO ¢ ipyrumu DMII
HE3aBUCHUMO OT Apyrux OMII

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

MEXK/y COCEJTHUMHU KJIETKaMU B MpeJenax OAHOU TKaHU
yepe3 MeMOpaHy B Ipefiesiax 0JHON KIeTKU

. B IIpeziesax OJIHOTO OpraHa

Tema 5.3. DKoJIOrHYECKUE ACIIEKTHI MUHEPAILHOIO MUTAHUS CEIbCKOXO03IMCTBEHHBIX PACTEHUN

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

XUMHYECKast

¢dusndeckas

. (U3NKO-XIMHUYECKas
Ouooruueckas

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

° CO(NHy,),

NH;NO;

CaHPO,



Caz(P0y),

88. B cocTaB KOpHEBHIX BBIICICHU PACTCHUI BXOAAT, TIIABHBIM 00pa3oM:
o OMOJIOrMYECKHU aKTHBHBIC BELIECTBA

3aracHble OEITKH

Kpaxman

pacTBOpPHMBIE caxapa M OPraHWIECKHE KUCIOTHI

89. SlBnenue, B X0l1e¢ KOTOPOTO KOPHEBBIE BBIICICHHSI OJHOIO BUJA PACTEHHUM MOAABIISAIOT Pa3BUTUE APYTUX BUJIOB PACTEHUI:
peyTunn3anus

. aJUIeJIONaTUs
cuMO103

MeTaboIu3anus

90. CroxHBIE YIOOpCHHS:
MOYEBHHA

KaJIM| XJIOPUCTHIN

KaJIui a30THOKUCJIIBIN

o ammodoc

o HUTpO(OCKa

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

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

° JIe3aMHHUPOBAHNE AMUHOKHCIIOT
° THAPOITH3 OEKOB
OMOCUHTE3 aMUIOB

onocuHTe3 OEIKOB

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

MeTaboI3M

JIMCCUMHAITSLIHST

o ACCUMMJIALIUS

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

[JIyTaMUHOBAs KUCJIOTa

acraparvi

L4 TJIIyTaMUH
a -KE€ToriryrapoBas KHMCJIOTa

94. TIpormecc THAPOIUTHIESCKOTO PACIICIUICHHS OSIIKOB KaTaIm3upyeT PepMeHT:
TIIyTaMaTAeTHIpOoreHasa
IJIyTaMUHCHUHTETA32a

o nporeasa
TpaHCcaMHHa3a
TpaHcaMuIasa

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

L TJIIyTaMUHCUHTETAa3a
mpoTeasa



TpaHCaMHnHa3a

TpaHCaMuIa3a
Tema 6.2. OOMEH yIIIeBOJIOB

(6]
I

96. ®opmymna - CH,OH—C—CH,0 P:

¢dbpykrozodocdar

(dochornuepuHOBBIN aabaCT T

rIoKo3odocdar

° (hochoarokcraneTon

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

MaybTo3a

rimoko3odocdar

TIII0K03a

98. KoHeuHbli MPOAYKT NPEBPAILIEHUH, KaTATU3UPYEMbIX aMUIA30M:

¢dpykrozonudocdar
o MaibTo3a
rioko3odocdar

TJIFOKO3a

99. MicXoaHBIM MPOAYKTOM IMPEBPALICHHH, KaTaTU3UPYEMbIX (oCchOoprIa3o:
MaJibTo3a
ritoko3odocdar
o Kpaxman
A1® - rooko3a
100. JanbHuii TpaHCHIOPT CaxapoB OCYLIECTBIISIETCS B OCHOBHOM I10:
Tpaxesm
Tpaxeuuam
KCHJIeMe
o ¢dosme
Tema 6.3. OGmeH nunua0B
101. ®opmyie CO — COOH cooTBeTCTBYET Ha3BaHUE:

1
CHs3
e  nmpyBaT
CYKILIMHAT
¢bymapar
Masar
oKcajareraTr

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

riunepodocdar

tdocdarumnas kucaora

A30THCTHIC OCHOBaHUS

103. KoHedHBIE IPOIYKTHI THAPOIH3A KHUPOB:
arretir KoA

rmnepodocdar

dbochaTumHas KucioTa

o KHUPHBIE KUCIIOTHI

o TJIMIEPUH



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

UpyBaT
CYKLIMHAT
¢bymapar

o Majat
oKcayanerar

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

o numnasa
nporeasa

Tema 6.4. B3anMoCBSI3b 0OMEHHBIX OPpOoHECCOB U TPAHCIIOPT OPraHNMYCCKHUX BEIICCTB

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

HCTIONIB3YIOTCS HA JIBIXaHUE

HCTIONIB3YIOTCS HA CHUHTE3 KOHCTUTYIIMOHHBIX BEIIECTB
° 3amacaroTCs B JIMCThSIX

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

° MajlbTO3a
EJII0JI03a

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

o TIIUIEpUH

aMHHOKHCIIOTHI

aMHIBI

o KHUPHBIC KUCIIOTHI

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

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

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

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

. CUTOBHUHBIEC TPYOKH

Tpaxeu bl

KJIETKH 9H/I0JIEPMBI

L] KIICTKU-CITY THUIIBI

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




111. da3sl pocTa KJIETKH NPOXOAST B CIEAYIOIIEM MOPSIKE:

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

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

112. TIpmuuHa TTyOOKOTO TOKOS CEMSTH:

o HaKOIJICHHE HHTMOUTOPOB poCTa
HEeOJIArONPHUATHBIA TEMIIEPaTyPHBIN PeKUM

HEeOJIArONPHUSATHBIA BOTHBINA PEKUM
o (u3HoorMYecKas He3peaoCTh 3apoablia

113. Poct Bepxymkoii oprana:
UHTEPKAIIIPHBII

° anuKaJbHBIN
0a3aabHbII

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

o cTpaTtuduKaLus

JIeTepMHHAIHS

mudpepeHITIpOBKa

115. OTuen:

. OTHOCHUTCS K HHTHOUTOpaM
OTHOCHTCS K aKTHBATOPaM

06pa3yeTc;1 B 30HC POCTAa MOJIOABIX OPraHOB

. obpa3zyeTcs B CTapeIOIIUX OpraHax
YCUIIMBAET POCT

®  TOPMO3HUT POCT
OKa3bIBaeT OMOJIXKMBAIOIIEE AEHCTBUE

o ycunuBaet 3 GeKThl CTapeHus

Tema 7.2. ®u3noJIOrUs pa3BUTHS PACTEHUI

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

THITOKOTHITh

STIHUKOTHIIb

BEpXyIIeyHast MOYKa

L KOJICOIITHJIb

117. OcHOBHBIE 3aIlacHBIC BEIIECTBA COUYHBIX ILIOAO0B:
KJIETYaTKa

Kpaxmat

Oenku

o pacTBOpHMBIE caxapa
KHPBI

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

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



FOBCHHJILHBIN
IMOPHUOHATLHBIH
CTapeHus

o 3pENoCTH
Pa3MHOKEHUS

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

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

BCET/1a 3aKPBITHI I BBIAAYH HH)OPMALUH

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

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

. KpacHBIN
JlalnbHUM KpacHBIN
Deg0
D730

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

o (opMHUpOBaHUE MTOKOSLIUXCS OPraHOB

o JIMCTOTAN

¢dorocunTe3

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

o TEPMOIIEPHOIN3M

¢doroneproaN3M

(dhoToTponuzm

TEPMOTPOIHU3M

¢doroHacTHH

TEPMOHACTHH

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

. JUTMHHOTO JTHSI
(hoTomeprogUUeCcKr HEUTPATLHBIX

Paszgen 8 I[Iprcnoco0as1eMOCTs M YCTOHYHUBOCTD

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

o BBIMOKAHHEC
BbBIMEP3aHUC

BBIIIPECBAHUC
YChIXaHHE



127. TloBbleHHas KapOCTOMKOCTh pacTeHUi 00ecreunBaeTCs:

o BBICOKOM CKOPOCTBIO TPAaHCTIUPALIUU

BBICOKHM coziepkaHieM CaxapoB B KJICTKE

o YCTOWYMBOCTBIO OEJIKOB K TEINIOBOW KOATYJISILIMN

. BBICOKOI BOJIOYIEp )KUBAIOLIEH CIIOCOOHOCTBIO JINCTHEB

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

o 3aTpyAHAETCS MOTJIOIIEHUE BOABI KOPHAMU

YCHIIMBAETCSI TPAHCITUPANHNS JICTHEB

o HapymaeTcss OOMEH BEIIECTB, BCIEICTBUE COJIEBOTO
OTpPAaBJICHUA

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

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

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

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

o YBEJIMUEHHUE COJIEPKaHUS CaXxapoB B TKAHAX
JACTHYHAS MTOTEPS] BHYTPUKICTOUHOH BOJIBI

TOPMOKCHHC oOMeHa BCLICCTB 1 pOCTa
YBCIIMYCHUS COACPIKAHUA I/IHI'I/I6I/ITOP B poCTa



