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1. TeMbl TUCHUIIIAHBI JJI CAMOCTOSTEILHOI0 OCBOECHHUSI Oﬁy‘{alOIIII/IMI/ICﬂ

ITo komnokBruyMam «@OTOCUHTESY, «/IpIXxaHney, «MUHEpaIbHOE MUTAHUE» YACTh BOIPOCOB BBIHOCUTCS
Ha CaMOCTOATEIBHOE U3YUYCHHE.

PexoMeHnganuy mo nNoaroTroBKe:

[Ipoananu3upoBaTh OCHOBHYIO M JOIOJHUTEIBHYIO JIMTEPATypy, MHEPHET-PECYPCHI, IOATOTOBHUTH
KOHCIIEKT I10 BOIIPOCaM, IPUBEICHHBIM HIKE.

VB 8. ®orocunre3

Okonoruss GoTocHHTE3a. 3aBUCUMOCTh (DOTOCHMHTE3a OT BHEIIHUX M BHYTPEHHUX YCIOBHUH U
COCTOSIHUSL OpraHu3Ma. BiusHue konmyecTBa (MHTEHCHMBHOCTHM) M KauyecTBa CBeTa (CHEKTPAIbHOTO
cocTaBa), Temreparypbl, KoHueHTpauu CO2, BomoCHA0XKEHUS, YCIOBUH MHUHEPAIHHOTO MHUTAHHS.
Cyrounblii u jaHeBHOW Xop (otocuHTe3a. KpuBble (oTocMHTE3a B 3aBHCHMOCTH OT (PAKTOPOB.
KommneHncanoHHbIi MyHKT (OTOCHHTE3A.

doToapIXaHNE, XUMH3M, JIOKATH3AMUS B KJIETOUHBIX CTPYKTYpax, QU3N0IOrHYecKast poib.

dorocunTe3 U ypoxai. [IpomykTHBHOCTE (hOTOCHHTE3a. Ypokaik OMOJIOTHYSCKHNA U YpOKaid
XO3SIMCTBEHHBIHN, KOAPPHUIHUEHT X03s1iicTBeHHBIHN. [1yTH MOBBIIEHNS TPOAYKTUBHOCTH PACTCHUH.

DBONOLUS  YIAEpOAHOTO0 THUTaHUA. [eTepoTpodHOCTh W aBTOTpodHA. ITarbl HBOIIOIUH
CTaHOBJICHUSI aBTOTPOPUU — XeMOpeayKuus, (Goropeaykius, POTOCHHTE3. XEMOCHHTE3 — OOKOBas
BETBb aBTOTPO(HH, TMOIYyUUBIIAS PA3BUTHE TOCIE MOSBICHHUS OMOTEHHOrO Kucioponaa. KpyroBopot
yriaepojaa Ha 3emJie.

VB 12. Jlpixanue pacteHuit

Koaddunment dochopunupoBanuss P/O u ero BenumumHa (B. CkymaueB). MexaHusm
OKHCIUTENIBHOTO (ochoprrpoBanus. Teopus XMMUYECKOTO CONPSKEHHs, KOH(POPMaIIMOHHAs TEOpUs
u xemroocMoTuueckas teopus (A. Jlenunmxep, 3. Pexep, I1. Murtuen, I1. boiiep).

VB 17. MunepanbHOe TUTaHUE PACTEHUI

MukoTpoHblii crmocod MNUTaHWST M PACTeHHUs C YKJIOHSIOUIMMCS TUIOM IHUTaHMS
(HaceKOMOSIIHbIE PACTEHH s, APa3UThI U MOITYIapa3uThl).

VYcBoeHue MoJeKynIsipHOTo a3ota. CBOOOAHOXHUBYIME, CUMOMOTPO(HBIE M acCOLUATHBHbIC
azordukcaropel. KnyObenbkoBble Oakrepun poja Rhizobium. MonekynspHblii  MeXaHU3M
azoTduxcanuu. HutporeHasa kak MyJlbTU(GEPMEHTHBIN KOMIUIEKC, €€ YyBCTBUTEIBHOCTD K KUCIOPOAY.
Ponb nerorno6una B pabore pepmenrta. Kpyrosopot a3ora B npupo/e.

Kpurepun noaroroBKu KOHCNEKTOB:
- IOJTHOTA, CHCTEMHOCTb U 0000IIEHHOCTh 3HaHUH
- CBO€BPEMEHHOCTh BBIIOJIHEHUS 3a/IaHUSl.

PexoMennyemas nuteparypa:

1. Sxymkuna, HM.. ®wusuonorus pacteHuid: yued. Iuist CTyI. By30B, 00y4. no crem. 032400
"buonorus"/ H. W. Sxymkuna, E. baxtenko. - MockBa: Bnanoc, 2005. - 463 c.: ui.; 22 cwM. -
(YueOHUK 715 BY30B).

2. Ky3uenos, B.B..  ®usnonorus pacteHuii: yueO. a5 By30B 110 Harp. "Arpoxumus u
arporniouBoBenieHue", "Arponomus "/ B. B. Ky3uenos, I'. A. JlImutpuesa. - Mocksa: Beicias mkona,
2005. - 736 c.

3. @u3nonorus pacTeHuit: yued. i CTy . By30B, 00yd. o 6uoi. crnem./ pea. W. I1. Epmakos. - 2-¢
u3a., uchp.. - Mocksa: Axanemusi, 2007. - 640 c.

4. boranuka: yue0. 1y cTy.l. By30B, 00yd. 1o 6uou. criell. : B 4 T./ aBT.-cocT. : I1. 3urre [u ap.]. -
Mocksa: Axanemus. T. 2: ®usunonorus pacrennit/ pea. B. B. Uy0 ; mep. ¢ Hem. O. B. Aprembena. -
2008. - 496 c.
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5. MokpoHocos, A. T.. @oTocuHTe3: (HU3HOIOTO-IKOJIOTHUECKHE U OMOXUMUYICCKUE ACTICKTHI :
y4eOHHK JJI CTY/. BY30B, 00y4. o 6uout. cremt. Hanp. 020200 "buonorus"/ A. T. MokpoHocos, B. @.
I"aBpunenko, T. B. XKuranosa ; pen. U. I1. Epmakos. - 2-e u3n., uctp. u go1. - MockBa: Akanemus,
2006. - 448 c.

6. Mensenes C. C. ®uznonorus pacrenuii: yaeouuk / C. C. Mensenes — CII16.: BXB-IlerepOypr,
2013.-512c.

7. Beperennukos, A. B. ®usnonorus pacteHuil : yaeOHUK i By30B / A. B. BepereHnukon. —
Mocksa : Akagemudeckuii nmpoekt, 2020. — 480 ¢. — ISBN 978-5-8291-3026-8. — Tekcr :
anekTpoHHbIH // Lludposoit oopazoBarensHbIl pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/110106.html (mata o6pamenus: 25.12.2023). — Pexxum gocryna: ajis
aBTOPHU3UP. MOJIb30BATEIICH.

8. dusmnomnorus pacteHuil : yueOHOE MocoOue ISl CTYACHTOB Ie1arOrHYeCKuX YHUBEPCUTETOB
[DnexTpoHHEIH pecypc] / aBT-. — cocT. A. B. Cokonosa. — brarosemenck: U3n-so BI'TTY, 2014. —
170c. Pexxum noctymna : https://elibrary.ru/item.asp?id=23511833 (mara moctyma 28.11.2024)

9. ®usnonorus pacrenuii: yuebno-merogunueckoe nocodue / M. C. Kucenea, M. I'. Manesa, I'. T'.
bopucosa [u ap.]; mon penakuueit M. C. Kucenesoii. - ExatepunOypr: M3garenscTBo YpalibcKoro
yauBepcuteta, 2018. - 120 c. - ISBN 978-5-7996-2416-3. - Tekct: anektponnsiii // Ludposoii
obpazoBarenbHbIii pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/106541.html (nara
obpamenust: 28.11.2024). - Pexxum noctymna: 71 aBTOPU3UP. MOJIb30BaTeeh

2. IlnaH caMoCTOSITe/ILHOI PadoThI

Ne | VYyeGusie BcTpeun Bunsl dopma KonunuectBo | PexoMeHyemblii
/1 CaMOCTOSTEIbHOU OTYETHOCTH/ OaioB OIO/KET BpeMEeH!
paboTsl KOHTPOJISI Ha BBINOJHEHHE
(ax.u.)

1. | YB2. ®usuonorus | [logroroBka u | Otuer 5 20 % -
PacCTUTENBHOM claya OTYeTa II0 MTOATOTOBKA K
KJIETKH nmabopaTopHOH 3aHsaTusIM, 60% -

pabote BBITIOJTHEHHE
CocraBnenue TepmuHnonoruuec 2 VHJWBUYAJIbHBIX
roccapys KWW JIUKTAHT 3a[aHuUi,
IToaroroBka K | Bemmonaenme 5 20 % -
TECTY TECTOBBIX MOATOTOBKA K
3aJIaHui KOHTPOJIbHBIM
(2 BapHaHTa) MCPOIIPUATHAM
2. VB 4. Bonusrit IToaroroBka n | Otuer 6
PEXHUM pacTeHUu claya OT4eTa IO
nabopatopHoit
pabote
CocraBnenue TepmuHOMOTHYEC 3
rioccapus KHUH OUKTAHT
ITonroroska K | BemosHeHME 4
TECTy TE€CTOBBIX
3aaHuN
(2 Bapmnanra)

3. VB 6. ®orocunres IToxroroska u | Ortuer 15

claya OTYeTa II0
nabopaTopHOH
pabote



https://elibrary.ru/item.asp?id=23511833

4

4, VB 8. ®orocunres IToaroroBka K | YCTHEBI OTBeET, 8
KOJUIOKBUYMY KOHCIIEKT
IToxaroroska K | Bemmosaenue 16
TECTy TECTOBBIX
3aaHUuN
(2 Bapuanra)
5. VB 10. [Ipixanue IToxnroroska u | Oryer 7
pacTeHui cllaya OT4YeTa IO
nabopaTopHOH
pabore
6. VB 12. Ipixanue IToaroroska K | YCTHBIIT  OTBeT, 5
pacTeHui KOJUIOKBUYMY KOHCIICKT
IToaroroBka K | Beimonnenue 4
TECTy TECTOBBIX
3aJaHui
(2 BapuaHTa)
7. VB 14. IToaroroska u | OTtuer 3
MunepanbsHOe claya oOT4era II0
MMUTaHUE PACTCHUI nabopaTopHOH
pabore
Ilonroroska IIpencraBnenne 4
TaOJIMIIBI IO | 3aII0JTHEHHOM
MUKPO- U | TaOJIHIIBI
MaKpOdJIEeMEHTaM
8. | YB16. IToaroroska n | Otuer 4
YV CTOMYHUBOCTH clada oTdera IIo
pacTeHui nabopaTopHOI
pabore
9. VB 17. ITonroroska K | YCcTHBEII  OTBeET, 4
MunepanbHOe KOJUIOKBUYMY KOHCHEKT
MUTaHUE PACTCHHI
IToaroroBka K | Brimonnenune 5
TECTy TECTOBBIX
3aaHuN
(2 Bapmnanra)
10. | VB 19. Bompocsr TUTS 0-100
JuddepenurpoBan- | MOArOTOBKH
HBIN 3a4eT
Hroro: 92 yaca

TpeGoBanus U peKOMeHAAIUH MO0 BHINOJHEHHIO CAMOCTOSITEILHBIX padoT 00y4arommxcs,
KPUTEPHUHU OLCHUBAHUSA
Onenka CPC Ha mpakTHYECKUX 3aHATHSX BKIIOYAEeTCs B OOLIyI0 CyMMy OaylioB 3a paboTy Ha
yuyeOHOIl BcTpeye MaHHOTO Tuma (OTBEThl HAa BONPOCH JUIS MOJATOTOBKH K KOJUIOKBHYMaMm H
TECTUPOBAHUIO; KOHTPOJIb BIIAJICHHUS TEPMUHAMH, HCIOJIB3YEMBIMU IIPU IOATOTOBKE OTYETOB II0
J1a00paTOpHBIM paboTaM, IPU MPOBEJCHUN TEPMUHOJIOTUYECKUX JUKTAHTOB; 3HAHUE XOa BBIITOJTHEHUS
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paboT, MPaBHIBHOCTh (OPMYJIMPOBKH BBIBOJIOB, HAJIMYME W Ka4eCTBO DPUCYHKOB, MOSCHSIOIIMX
pe3ysbTaThl paboT U T.11.). OTYET cAaeTCst Ha MPOBEPKY HE MO3/IHEE CICAYIOIIET0 3aHSITH.

Tembl nexuuil U 7a0OPATOPHBIX 3aHATHM, CIIMCOK OCHOBHOW U JIOTIOJIHUTEIBHON JIUTEPATYpPhI
yKkaszaHel B paboueii mporpamme aucuuiummnel (https://sveden.utmn.ru/sveden/education/eduop/),
pasmerienbl B cucteme modeus (https://utmn.modeus.org).

PexoMeHaanuy mo moaroToBKe 0T4Y€Ta 1O J'IaﬁOpaTOPHOﬁ paﬁoTe:

1. BHUMaTeNbHO M3YYHUTH XOJ BBINOJHEHHS PAaOOTHI, M3I0KEHHBIH B MPAKTHKyME MO (PU3UOIOTHU

pacTeHui, ONpPEeACUTh 1eIh SKCIIEPUMEHTa, 00PaTUTh BHUMAHHUE HA UCIOJIb3yeMble MaTEpUAIIbl U

o0opynoBaHue, 0ObEKT UCCIICIOBAHUS.

BBbIMOJHHUTE MOCTAaHOBKY KCIIEPUMEHTA, COOJTI0/Iast BCe TPEOOBAHMUS K XO/Iy BBITOJIHEHHS PaOOTHI.

3. IlpoBectu Bce HEOOXOAUMBIC YUETHI U HAOTIOACHUS, TPOAHATTU3UPOBATH MOJTYUCHHBIE PE3YIIbTATHI,
ClIeJIaTh BBIBOJIBI.

4. OdopMuTh OTYET: yKa3aTh Ha3BaHUE pa0OTHI, €€ IIeNib, XOJ BBINOJIHCHHS, MaTEPHAIbl W
000pyIOBaHUEe, 3aMOJHUTh HEOOXOAUMbIC TAOJNUIBI M pPACUeThl, CACNaTh PUCYHKH, HAIHCATh
BBIBOJBI.

no

Kpurepun oueHuBaHusi NOATOTOBKH 0TYETA 10 JIa0OpaTOpHOil padore:

- KkadecTBO 0(hOpMIIEHHUS OTYETa 0 paboTe (HATUYHE BCEX CTPYKTYPHBIX 3JIEMEHTOB — TEMa, 11eb,
X0l pabOThl, PUCYHKH, TaOJHIIBI, pacueThl, MEPEYCHb MATEPUATOB M OOOPYIOBAHUS, BHIBOJBI;
AKKypaTHOCTh O(OPMIICHHUS] PUCYHKOB, 3aIIOJTHEHUS TAOJIHII);

- 3HaHUE OCHOBHBIX MOHATUIN U TEPMHUHOB, UCIOJIB3YEMBIX B paboTe;

- BJIAACHUEC XOJ0OM BLIIIOJTHCHU A SKCIICPUMCHTA.

VB 2. ®u3nonorus pacTUTEIbHON KIETKH
Brinonnenue madbopatopHbIX padoT:
1) ITonydenue uckyccTBeHHOM KieTouku «Tpayoey.
2) SIBneHue mIa3Moian3a 1 J1eria3Moiun3a.
3) HabGnroneHne KomaykoBOro 1mia3mMoinsa.
4) 3mMeHeHne NpOHUIIaEMOCTH LIUTOIIa3Mbl TP MOBPEXKICHUH.
5) Omnpenienenue NOTEHUUAIBHOTO OCMOTHYECKOTO 1aBJICHHUS.

VB 4. Boanslii pesxuM pacTeHui
Brinonnenue madbopatopHbIX padoT:
1) Onpenenenre BOAHOTO MOTEHIIMANA PEPPAKTOMETPHUECKUM METOJIOM.
2) Onpenenenue BOAHOTO MOTeHITMaMa MmetoqoM [llapaakonsa.
3) BiusHue BHENIHUX YCJIOBHM Ha MPOIECC T'yTTalUU.
4) CpaBHEHHE TpaHCITUPAIINHU XJIOPKOOATHETOBBIM METOJIOM.
5) Onpenenenrie OTHOCUTENBHOM TPAaHCIUPAIMU M MHTEHCUBHOCTH TPAHCIIMPALIUA BECOBBIM METOOM
(c momomipio ipudopa Becka).
6) OnpeenieHrie UHTEHCUBHOCTH TPAHCIUPALMU TPU TOMOIIY TOP3UOHHBIX BECOB.

VB 6. ®orocunres
BrimonaeHue 1a00paTopHBIX padoT:
1) U3BnedeHre NUrMeHTOB.
2) [MonyueHune BBITSKKH KapOTHHA.
3) dayopecueHuus XI0popuia.
4) N3y4yeHue CrieKTPOB MOTJIOMIEHHUS BBITSKKH TUTMEHTOB.
5) Paznenenue nurmentoB o Kpaycy.
6) OMbUTIeHHE XJTOpOdUIUIa U OTACIICHHE KapOTHHA.


https://sveden.utmn.ru/sveden/education/eduop/
https://utmn.modeus.org/

6

7) Ionyuenue peopuTrHa 1 BOCCTAHOBICHHE METAJUIOPTAaHUYECKON CBSI3H.

8) BrIcTpBIii crtoco0 pa3aeneHus TUTMEHTOB.

12) O6pazoBanue Kpaxmaia Ha CBETY.

13) Heobxoaumocts CO2 ajis 00pa3oBaHus Kpaxmaia.

14) 3nauenue xnopoduiia s o0pa3oBaHMs KpaxMaia.

15) OGpa3oBaHre HU3KOMOJICKYISPHBIX (PEAYLUPYIONINX) YITIEBOAOB B 3€JICHBIX JIUCThIX HA CBETY.

VB 10. [dpixanue pacTeHuit
BrinonHnenue nabopaTopHbIX padoT:
1) Onpenenenne MHTEHCUBHOCTH JbIXaHUS IPOPACTAIOLINX CEMSIH.
2) OnpeneneHue OpIXaTeIbHOTO KO3 pUIreHTa.
3) OxucnuTenbHble PEPMEHTHI JbIXAHUS.
4) O6HapyxeHHe pelyLuHpYyIOIKX (EPMEHTOB IIPU JbIXaHUHU CEMSH.
5) OGHapy>keHue JeruAporeHas npu CoUpTOBOM OpOKEHUH.
6) Metoz onpeieneHnst akTUBHOCTH JIETHPA3 € TIOMOIIbIO BaKyyM-uHuibTpauuu (1o IIsibHeBy).
7) OmnpenieneHue akTUBHOCTHU KaTala3bl B PACTUTEIbHBIX O0BEKTAX.

VB 14. MunepanbHO€ TUTaHUE PACTEHUI
Brinonnenue madbopatopHbIX padoT:
1) [Tonaya aMu10B 1 aMUHOKHUCIIOT C MTACOKOIA.
2) [loctyruieHne MUHEPAJIbHBIX BEIIECTB B PACTEHUS.
3) OTKpbITHE HUTPATOB B TKAHSX PACTEHUM.

VB 16. YcToiiunBOCTh pacTeHuil
Beinonnenue nabopaTopHbIX paboT:
1) KpronpoTekTopHOe JIciiCTBUE YIIIEBOIOB HA IIUTOILIA3MY.
2) HakomeHue caxapoB B paCTEHUSX IPH NOHMKEHHU TEMIIEPATYPhl OKPYKAIOLICH CPe/IbL.
3) 3ammTHOE AeiicTBHE caxapa Ha OeJKU MPOTOILIa3Mbl IPH OTPULIATENbHBIX TEMIIEpATypax.
4) Onpeznenenue TeMIepaTypHOro nopora Koaryasuuu nuurtoriasmsl (o [1LA. I'enkento).

PexomMeHnaanuu no noAroToBKe K KOJVIOKBUYMY H TECTHPOBAHHIO:

N3y4unTh OCHOBHYIO U IONOJHUTENBHYIO JTUTEPATYPy, HHEPHET-PECYPCHI IO TEME KOJIOKBUYMA,
IIPOAYMaTh OTBETHI HA BONPOCHI, IPUBEIEHHBIE HIKE. [I0ATOTOBKY K KOJUIOKBUYMaM U TECTUPOBAHUIO
PEKOMEHAYETCS HaUMHATh HE M03JHEE, YEM 32 OJHY-/IBE HEJIEJIN 10 Y4eOHOU BCTPEUH.

KpnTepml OLCHUBAHUSA OTBECTOB HAa BONMPOCHI 1JIA MOJATOTOBKH K KOJJOKBHUYMaM:
- II0JIHOTA, CUCTCMHOCTD U O606H_[CHHOCTL 3HaHPII>i; BJIaJACHUC TepMI/IHOHOFI/Ieﬁ;
- YMCHUC pa6OTaTI) C pa3JIMYHbIMH HUCTOYHHWKAMH I/IH(l)OpMaHI/II/I, IMPUMCHATE TCPMUHBI, IIOHATUA TJIA
aHaJIn3a U U3JI0KCHUA MaTCpHrajia.

Kpurepun oueHnBaHus pe3yJIbTATOB TECTUPOBAHUSA:
UTOrOBasi CyMMa OaJlJIOB PAacCUUTHIBAETCS B COOTBETCTBUM C KOJMYECTBOM IOJHBIX MPAaBHIIBHBIX
OTBETOB 3a JAHHBIN THII 3a/1aHMUS.

VB 8. ®orocunTe3
Bonpocs! k KOJIOKBUYMY:

O6mme npencrasneHus o potocunrese. Cyth poTocuHTE3a. YpaBHEeHUE (DOTOCUHTE3a, YTO OHO
OTpa)kaeT M ero KOMIOHEHTHL. Ponb ¢oTocuHTE3a B Mpoleccax HEPreTHUECKOro M IIACTHYECKOTO
obmeHa. Pemoxc-sHeprust QoTocuHTE3a, SHEPrHA HICKTPOXMMHYECKOTO IIOTEHIMATa W JHEPrus
dochaTHBIX CBS3EH, UCTIONb3YyeMast B KOHCTPYKTHBHOM oOMeHe. Cormnpsraiomniie MeMOpaHbl — OCHOBHOM
KOMITOHEHT TpaHc(hopManuy SHEPTUH.
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OcCHOBHBIE HCTOPUYECKHE OTallbl pa3sBUTHA YyueHHs O ¢orocunTee. DOTOCHHTE3 Kak
riio0anbHbIN npouecc. Macmradbl HOTOCMHTETHYECKO AedTenbHOCTH B Grocdepe. Kocmuueckast posib
3€JICHBIX PACTCHUM.

CrpykTypHas opranuszanus (oTocHMHTeTHYecKoro ammnapata. Jluct kak opraH QoTocuHTE3a.
Xnopomtactsl. OCHOBHBIE 3JIEMEHTBI CTPYKTYPBI XJIOpoIIacTa Kak 3 (eKTUBHON JIOBYIIKH COTHEYHON
SHepruu. MeMOpaHHBI (JaMEUIAPHBIM) NPUHLUI OpraHU3alUU, CTPOCHHE U JIEKTPOHHO-
MHUKPOCKOTIMYECKast CTPYKTypa: JIBOiHas MeMOpaHa, MaTpHKC, IPaHbl, THJIAKOUbL. Tpu KOHTHHHYMa
XJIOPOIUIACTOB. JIFOMEH — BHYTPEHHsS MOJIOCTh THJIAKOUAA - OCHOBHOM IPOTOHHBINA pe3epByap Ui
cozanust rpaauenta (ApH") B cBeTOBBIX peakimsax GporocunTesa. THITBI MIACTH . DBOJOLHS ITACTHU]L,
aBTOHOMHS XJIOPOILIACTOB U Teopusi cuMOuorene3a. OHTOreHe3 XJ0pOIUIacTOB.

CoctaB MUIrMEHTOB ()OTOCHHTE3UPYIOIIMX OPraHW3MOB. MeETO/bl BBIIEICHUS U pa3JeiCHHs
nurMeHToB. PaGoter M. IlBera, amcopOnuonHass Xxpomartorpadus. Xmopodbwmasl (a, b u ap.):
XUMHYECKast CTPYKTYpa, (U3NYECKHEe, ONTUYECKHE (CIEKTPaJbHBIE) CBOWCTBA U (PU3UOIOTHUECKAS
pOJIb. XI0poPHILI-0eIKOBO-IHUIIONIHBIE KOMILJIEKCHI XJI0POIUIACTa U 3HAUE€HHUE CBA3H.

Xumust OunocuHTe3a XJOpoWIIa, OCHOBHBIC OTallbl, BHEIIHWE W BHYTPEHHHUE YCIIOBHS
00pa30BaHUs B paCTEHUMU.

Kaporunouapl. XuMuueckue CBOMCTBa, CHEKTpbl moryomeHus. OyHKUMM B (POTOCHHTE3E.
duxobunuHonpoTenpl. PacnpoctpaHeHue, xumudeckoe crTpoeHue. CrekTpajbHble CBOMCTBA.
®uznonornyeckue QyHKIHUH.

DKOJIOTHYECKOE 3HAaUEHUE CIIEKTPAIbHO-PA3INYHBIX ()OPM MUTMEHTOB U (POTOCUHTE3UPYIOILUX
opranu3mMoB. @OTOCUHTE3 MOPCKUX BOJIOPOCIIEH U TEOPUS XPOMATHUECKOM a/laliTalluy.

KayecTBeHHBIE U KOJMUYECTBEHHBIE METOJbl OOHApYXKeHUs U ydeTa (oTocuHTe3a. EauHuIis
u3MepeHus: POTOCHHTE3A.

OcHoBHbIE 3Tanbl POTOCHHTE3A 10 COBPEMEHHBIM IpezcTaBieHusIM. Kakue (akTbl nmpuBenu K
NOHUMaHMIO (POTOCHHTE3a KaK CIIOXKHOIO MpoIlecca, COCTOSILEro M3 CBETOBOW M «TEMHOBOM» (a3.
Pabotel bnexmana. doroxumudeckue u sH3UMatuueckue peakiuu. Cxopoctu (a3 gorocuHTe’a u
3aBUCUMOCTD UX OT TEMIIEPATYphl. ACCUMIIALIMOHHOE YU CII0. ONBITHI ¢ TPEPHIBUCTHIM OCBEILIEHUEM —
KaK JI0Ka3aTeJbCTBO HAIM4M ABYX (a3 porocuHTe3a. CoBMaieHue CIEKTPOB MOTJIOIEHUS XJI0poduiia
U CIeKTpa JAEUCTBHUS (OTOCHHTE3a — JOKA3aTeIbCTBO PEIIAIOUIeH POJIM YJacTHs 3€JI€HOr0 MUIMEHTa
(x10poduiia «a») B POTOCUMHTETUUYECKOM IPOIIECCE.

dusnueckoe pasjieleHne CBETOBON U «TEMHOBOW» (a3 poTocuHTE3a B SKCIIepuMeHTe. Peakius
P. Xunna (potonu3 BoAbl) Kak peakiiusi, BIIEPBbIC MPOBEJEHHAs In Vitro, HE CBsA3aHHAas ¢ UKcarei
CO2 (umeHHO cBeroBass peakius QotocuHTe3a). IIpoucxoxaeHue Kuciaopoaa (HOTOCHHTE3A.
®oToXUMHUYECKasi aKTUBHOCTh U30JIMPOBAHHBIX XJIOPOIJIACTOB.

ITpupona cBeToBBIX peakuuil (GOTOCHHTE3a. YdacTue XJ0opoduiia B NEPBUYHBIX IMpoleccax
($oTOBO30OYXKICHUS U DIIEKTPOHHO-BO3OYKICHHBIE COCTOSIHUS (CHHTIETHBIE So, S1, Sz W TpHILIETHOE -
T). Ilyrm ne3akTuBalMM SHEPrUM  BO3OYXKACHHBIX COCTOSHUN  (BBICBOOOXKIEGHHME  TeIlIa,
dmoopecteHus, GochopeceHIus) U CONMPSHKEHHOCTh ¢ MOCIENYIONUMA CTaTusMu (POTOCHHTE3A.
Obs3arenbHas HEOOXOMUMOCTh cOOpa DHEPTMM KBAaHTOB M MEXaHU3M MUTPALMM SHEPTrUu
(MHIIyKTUBHBIM pE30HAHC) B aHTEHHbIX cBeTocoOuparomux kommiekcax (CCK) k peakimoHHBIM
nentpam (PLI). Peakiimonnsle ieHTpsl — MUIrMeHTHI P7oo U1 Peg3 kak aumepsl. [IpeobpazoBanue sHeprun
B P1l 1 nepBuyHOE paznenenue 3apsiioB (IKCUTOHHBIN MexaHU3M). OKHCITUTEIbHO-BOCCTAHOBUTEbHBIE
npespaiuenus PL{. Pegokc-3Heprusi.

KBanrtoBbIil Beixon U 1-it u 2-i1 apdexTs DMepcoHa (KpacHOro MajeHus U HeaaTuTUBHOTO
neicTBus ABYX CBETOBbIX OTOKOB). [Ipencrasnenue o 18yx gorocuctemax ®CI u OCII un 1Byx Tunax
peakumonnbix 1eHtpax (PII). Dmextpon-tpancmoptHas mens (OTL[) d¢orocunresa. OCHOBHBIE
(GyHKLIMOHAJBHBIE KOMIIOHEHTHI TIepeHoca »dJiekTpoHa mpu B3aumozeiictBuu POCI u  DCIL
Axnentopapie U JgoHOpHBIE CTOpoHBI PII (P700 W Peg3s) WM 3HaUeHHME BEIMYMHBI OKHUCIUTEIHHO-
BOCCTAHOBUTEIIFHOTO TOTEHIMAlla B MEpapXuM pacrnonoxeHnus nepeHocunkoB DTL[ ¢orocunresa.
[[uknn4yecKue U HEUUKINYECKUE TIOTOKH JIIEKTPOHOB.

Cuctema (otookucnenus Boabl 1 BoaeneHus Oz, Z-cxema porocunTesa. CoznaHue rpaueHTa
ApH" Ha rpanmIe MaTpUKC-IIOMEH TUIakouaa u oopasosanue AT®. dorodochopunrposanue (OD):
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UKIMYecKoe W Heuukianueckoe. Kak mpoucxomut ¢oropasnoxkenne Boiasl mpu pabdore ITL]
dboTocuHTE3A.

Hcropuyeckue npeacraBieHusl O TEMHOBBIX peakiusax. LIMkisl npeBpaleHus yriepoja npu
doTtocuHTe3e (TeMHOBBIC peakuuu). Metoabl uzydenus ¢ukcamuun CO2 u MeTaboiu3ma MpOoAyKTOB
¢dorocuntesa. Pabotsr M. KanbBuna. Posie MeTO1a MEUEHBIX aTOMOB M IByXMEPHOI XpomaTtorpaduu.
OcHosHble peakiuu nukia KaapBuna, ux xumusm. C3-yTh (BOCCTAaHOBUTEIbHBIA MEHTO30(ochaTHBIN
mukn (BII®-tukn)). Ilpuponma mepBuuHoro akmentopa COz. KmroueBoit ¢epment Cz-mmkma —
PYBUCKO (pubynézobudocharkapbokcriiazaokcureHasa), €ro oOCHoBHbIe QyHKIIMU. Vcmonb30BaHue
IPOJYKTOB CBETOBOM (ha3bl B OCHOBHBIX cTauusAx Iukia KanpBuHa. XWMHYECKHE TMPOIYKTHI UX
nocineaoBareibHble IpeBpamienus. Craaus KapOOKCUIMPOBaHUS, BOCCTAHOBJICHUS U pereHepaluu
akuentopa. [lepBuyHbIil CHHTE3 TIFOKO3BI, HPYKTO3BI, CaXapo3bl, Kpaxmaina. KOHeUHbIH 1 UKINYeCKUN
XapakTep MpeBpalleHus yriepoia npu Gporocunrese.

Huxn Xerua-Cimoka-Kapnmiosa. KoonepatuHelil poTocHHTE3.

CAM-tun merabonu3Ma WM METa00JIM3M YyIiiepoia O TUITY TOJICTSHKOBBIX. DKOJIOTUYECKOE
3Hauenue nyrei ¢pukcanuu CO2. Ocobernoctu pactenuii ¢ Cz-, C4- u CAM-niytsimu poTocHHTE3a, UX
CXOJICTBO, pa3iuuMe, 3HAUE€HUE W pacmpocTpaHeHue B mpupone. Hammume nwmkna KanbBuna —
00s13aTeNbHBI 00N 3Tal TSl Pa3IMYHBIX pacTeHuid. [I0TOkr MeTaboIUTOB B XJIOPOIUIACT M U3 HETO.

VB 12. Jlpixanue pacteHuit
Bomnpockl k KOJIIOKBUYMY:

Cytb npixanus. Onpenenenyue, CyMMapHO€ ypaBHEHUE JbixaHusl. Pa3BuTue yueHus o AbIXaHUH.
Jbixanue u ropenue. JlpixaHue Kak OMOJIOTHYECKOE OKHCIeHME. 3HaueHue JbIxaHus. JlBe (Gpopmbl
SHEPrHH, 3anacaembie npu apixanud — AT® u AuH". Poib npoMeKyTOUHBIX MPOIYKTOB JbIXaHHS B
cneundurke Mmeraboar3mMa pa3InyHbIX pacTeHuiH. OcoOeHHOCTH JibIxaHus y pacTeHuid. Heo6xoaumocTsb
QIbTEPHATUBHBIX IyTeH B CBA3M C MPUKPEIUICHHBIM O00pa3oM >KU3HU. THIBI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakuuil npu abixaHuu. llepekucnas teopuss A. baxa, ee sxcnepuMeHTaIbHOE
NOATBEPKJIeHUE, U Teopus Abixanus B. [lannannna o neruaporeHasax — NepeHOCUUKax BOAOPOJA, KakK
OCHOBa COBPEMEHHBIX NPEACTABIECHUN O MEXaHM3MaX aKTHBAIMM KUCJIOpOoJa BO3AyXa M BOAOPOJA
JIBIXaTeIbHOTO cyOcTpaTa.

Tpu 3Tama OCHOBHOTO MYTH AbIXaHWS OPraHU3MOB: a) TJIMKOJIM3, 0) LUK TPUKapOOHOBBIX
kucnort (uki Kpedea — [{TK), B) okucnurensHoe hochopunupoBanue (OD) B 31eKTPOH-TPAHCIIOPTHOM
nenu (OTL) apixanus. ['mukonns, MECTO MPOXOKIACHUS, OCHOBHBIE 3Tallbl. AHaIpOOHBIE IPEBPAIICHUS
KOHEYHOI'0 MPOJaYKTa TIiuKonu3a — nupoBuHOrpagHoit kucnotel (IIBK). Bpoxenue u npixanue.
['enernyeckas cBsizb Mex Ay 3TUMHU Mipouieccamu. Padotsl C. KocTbruesa.

CrpykTypa MUTOXOHApPUIN pacTeHuil. AspoOHas craaus aAbixanus (uuka  Kpebca).
[TocnenoBaTenbHOCTh OKUCICHHS] U BOCCTAHOBJICHHSI OPTaHUUYECKUX KUCIIOT. DIEKTPOH-TPAHCIIOPTHAS
LIeNlb MUTOXOHJpPHM, €€ PACIOIIOKEHHE U OCHOBHbIE KOMIOHEHTHI. [lyTh 3yieKTpoHa M BOJOpoOJa
cyoctpata B OTIl. 3HavueHMe OKHCIMTEIHHO-BOCCTAHOBUTEIHHOTO TOTEHIMAIA B PACIOI0XKCHUH
IIEPEHOCUYMKOB. AJIbTEpHATUBHBIE MTYTH IEPEHOCA JIEKTPOHOB Ha kucinopor B DTl mutoxoHapuii u
HEMUTOXOHJIpHANIbHBIE MTyTH TEPMUHAILHOTO OKUCIIEHUS Y pacTeHUi. DepMeHTHI IbIXaHHs OCHOBHbBIE
(oxcumopeayKTasbl) U BCIOMOTraTeiabHble. YeTbIpe MYJIbTUIH3UMHBIX KOMIUIEKCA MUTOXOHIPUHU IO
['puny. AnbTepHaTHUBHBIE TYyTH — MTMOKCUIIATHBIN ITUKJI, HEOTJIIOKOT€HEe3 U eHT030(ochaTHBINA UKII.

OxucnurensHoe  (GocdopunrpoBanue. Bunbl okucnurensHoro ¢dochopunupoBanus —
Ko(epMeHTHOE (B ABIXATEIBHOM IenHu) U cyocTpaTtHoe. Ponb compsraronmx memOpan. ConpspkeHue
nepeHoca 3J1eKTpoHOB U pocopunupoBanus. CBoboaHOE okucieHue. Poiabs mpoToHoopos.

JlpIxaHue Kak LEHTpajibHOEe 3BeHO oOMeHa. CBA3b AbIXaHHUS C (OTOCHHTE30M U JIPYTHMMHU
¢ynkuusamu kiaetku. OOmas cxema B3aUMOCBSI3M JbIXaHUS C MeTaboiaM3MoM. JlpIxaHHe pocTa H
JIbIXaHUE MOAJICPKAHHUS.

JpixarenbHblii kod¢p¢unuent. KonauuecTBeHHBbIE IMOKa3aTeNu ra3o00MeHa U pacxoJ0BaHUE
cyoctpata. OCHOBHBIC JIETKO OOHapykuBaembie 3(h(PeKThl apixaHus. VIHTEHCHBHOCTb ABIXaHUS H
METO/Ibl €€ onpeneneHusd. Equaunbl n3MepeHus. 3aBUCUMOCTD JIbIXaHUSI OT BHEIIHUX M BHYTPEHHMX
(axTopoB. lI3MeHeHne bIXaHKs B OHTOTE€HE3e.



VB 17. MunepaibHO€ TUTAHUE PACTECHUM
Bonpocsl K KOJUIOKBUYMY:

Hcropus pa3BuTHs Y4eHHs] O MUHEPAJIBHOM IIUTaHUU pacTeHui. KopHeBas cucTemMa Kak opras
HOTJIOUIEHUS] BOJABI M MHUHEPAJIBHBIX 3JEMEHTOB, MECTO BBICOKOCIIECLMAIU3UPOBAHHOIO CHUHTE3a U
cneuuduyeckoi mnepepaOoTku BemecTB. DYHKIHMU KOPHEBOM CHCTEMBl B IKH3HEAEATEILHOCTH
pacTeHnid. XapakTepUCTUKH KOPHEBOM CUCTEMBI, €€ paclrpezeneHue B nouse. Onpenenenne oobeMa
KOpHeH, oOmmel ancopOupyrole, akTUBHO IMOTJIOMIAIOIIEH ¥ Hepabodell MOBEPXHOCTH KOPHEBOM
CUCTEMBI.

MeTtop! n3ydeHuss MUHEpaJIbHOT 0 nuTanus. Cucrema B3auMOJECHCTBHS «KOPEHb — ITo4Bay». Poct
KOpPHEW KaK OCHOBA IIOIJIOIIEHUS MUHEPAJIBHBIX JIEMEHTOB. B3auMOCBSA3b IOIIOLIEHHUS KOpHS C
ApyrumMu QyHKIUAMU (AbIXaHUEM, (POTOCUHTE30M, OMOCUHTE30M, POCTOM U APYTUMHU IIPOLIECCAMHU).

[locraHoBKa BereTallMOHHBIX ONBITOB. BojHbIE, rpaBHilHBbIE (THAPONOHHBIE), APOINOHHBIE,
IIeCYaHble, OYBEHHBIE U JIPYrH€ KYyJIbTYpbl pacTeHHi. OCHOBHBIE PEUENTHl NMUTATENBHBIX CMECEH.
3HaueHue UX JJI U3y4E€HUs MUHEPAJIbHOTO MUTAHUs pacTeHui. Benyias posb moaeBoro onsira.

CocTaB 30iBl pacTeHHUH. DJJIEMEHTHI OpraHoreHsl. MuHepanbHOE NUTAHME KaK IPOSIBICHUE
UCTHHHOW aBTOTPO(HOCTHU 3eNIeHBIX pacTeHHui. [IpaBUIo He3aMEHMMOCTH 3JIEMEHTOB, 3aKOH BO3BpaTa
U 3aKoH orpaHuuuBaronux ¢akropo lO. JIubuxa. HeoOxoaumble U «I10JI€3HBIE» HIIEMEHTHI
MUHEPAJIBHOr0 MUTaHUsA. MakpOo3IeMEHThbI, MUKPOAJIEMEHTHI U YJIbTpaMUKpO31eMeHThl. O01iast poiib
3JIEMEHTOB MUHEPAJIBHOTO MUTAHUS B )KU3HEAEATEIbHOCTU KIETKH U PAaCTEHUs. 3HAYEHHUE OTACIIBHBIX
a1ieMeHTOB MuHepanbHoro nutanus (P, S, Ca, K, Mg, Fe u np.). @opma nocrymiieHus B pacTeHUe, yTH
BKJIIOYEHHUS B OOMEH, OnoXumuueckas 1 (pu3nosioruyeckas posib. BHeKOpHeBOe MUTaHUE PaCTEHHM.

[loctynuieHne MUHEpaIbHBIX 3JIEMEHTOB. MexaHHW3M MOIVIOIIEHUsT MOHOB. Poib mporeccos
mubdy3un u aacopbuuu. Ponp omHomMeHHON 0OMeHHOH aacopOuuu. TpaHCHOPT HOHOB 4epes
I1a3MaTudeckyro MemOpany. IloctyruieHue B cBOOOJHOE MPOCTPAHCTBO. ATOIUIACTHYECKUN U
cuMmIutactudeckuil mytu. IlaccuBHblil nepeHOC. AKTUBHBIN TPaHCIOPT UOHOB (MIEPBUYHBINA U BTOPUYHO-
akTUBHBIN). JIBrokyme cuiabl U Gopmbl notpebisemoit sHeprun: ATdazbl, penokc-1enu, HOHHbIE
KaHajbl, HOPTEPHbIE CHUCTEMbI (KOTPAHCIOPT- CUMIOPT, AHTUIIOPT, YHUIIOPT, 3JIEKTPOTECHHBIN
Tpa”cnopt). Benymas pons H-AT®a3 B NornomeHMd BEUIECTB PACTEHUSMU. Y CBOECHHE
TPYAHOPACTBOPUMBIX COEAMHEHHH Ha mpuMepe GochoputHoit Mmyku. KopHeBbie BbIJI€IEHHS paCTEHUI.
KonTakTHOE norsnomenue. SIBlIeHne NTMHOLUTO3A.

3HaueHue CBOMCTB pacTBOpPAa, OKPYKAIOLIETO KOPHEBYIO CHUCTEMY. SIBIEHHME aHTaroHU3Ma,
CHUHEPTU3M U aJIUTUBHOCTh HOHOB MUHEPAJILHOTO MUTaHUs. Y PaBHOBELIEHHOCTh PACTBOPA Pa3IM4HbIX
MIOYB, €r0 KHUCIOTHOCTb U OydepHOCTh. DU3MOIOTHYECKH KHUCIbIE, (PU3UOJOTUYECKH LICIIOYHbIE U
HEUTpaJbHBIE COJIN.

Ponp MukpoopraHusmMoB B NMUTaHUU. BO3MOXHOCTH YCBOEHMSI PACTEHUSMU OPTraHUYECKUX
coeuHeHUH. ONBITHI CO CTEPUIBHBIMU KYJIBTYPaMH.

OcHOBHBIE yI00peHUsI. PU3NOJIOTHYECKHE OCHOBBI 170.4 MIPUMEHEHUS.
JluarHocTuka MoTpeOHOCTH pPACTeHMH B DJIEMEHTaX MHUHEpPAIbHOrO MNUTaHUsA. bakrepuanbHble
ynoopenus. Ponp X B MUHEpanu3aluy OPraHuYeCKUX COEAMHEHNUN TTOYBBI.

A30THOE NUTaHHUE PAaCTEHHMH. A30T U €ro 3HauY€HUE B JKU3HMU pacTeHHil. OTInN4ns B NUTaHUU
A30TUCTBHIMU COEMHEHUSIMU PACTEHUN U )KUBOTHBIX. [IpoOemMbl B HCIIOJIb30BaHUH a30Ta PACTEHUSMHU.

VYcBoeHHe CBSI3aHHOTO a30Ta. MuHepajbHble (OPMBI a30Ta, HCIOJb3YeMbIEe PACTEHUSMHU.
BosmoxHocTh ycBoeHus aMMoHMMHBIX (opm ynoOpenuit (.H. IIpsuumnuxos). Vcnonb3zoBaHue
HUTpaTOB. BoccTanoBneHue (penykiys) HUTpaToB. DepMeHTHBIE CUCTEMBI M ATAIlbl peAYKIIUH (HUTPAT-
U HUTpUTpeIyKTa3a). buoxumudeckue myTu cBS3bIBaHUS aMMHUaka. AMUHUpPOBaHHE. AMHINPOBAaHUE.
Ponp u 3Hauenue amunoB B Merabonuszme. CHHTE3 aMHHOKHUCIOT, PEaKIHHU IepeaMUHUPOBAHUS.
[lepBuuHBIi W BTOPWYHBIM CcHHTE3 Oenka. AMMHak — anbda W oOMera a3oTHOro OOMeHa
(1.H. IlpsuaumnukoB). 3amacHble W TpaHCIOPTHBIE (OPMBI a30THUCTBIX COEAMHEHUWH. Pemenue
Ipo0JIeMbI U30BITOYHOTO HAKOIICHHUSI HUTPATOB PACTEHUSAMHU.



PexoMenganuy mo cocTaBJIeHUIO Taﬁ.]'[l/lll:

IIOCTYIINICHHUSA B KICTKY,

VB 14. MunepanbHOE TUTAHUE PACTEHUI
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[Ipoananu3upoBaTh OCHOBHYIO U JIOTNOJHHUTEIBHYIO JHUTEpaTypy W 3aloJIHUTh TaOJUIly
«Du3nonoruveckasl pojib Makpo- U MHUKPOIJIEMEHTOB», B KOTOPOW yKa3aTh JJIEMEHT, (OpMy ero

COACpKAaHUE B PACTCHHUHU, B

COCTaB KaKHuX COCI[I/IHGHI/Iﬁ BXOJHUT,

¢du3nonIornuecKas poib, COCOOHOCTh K PEYTUIM3AINH, IPU3HAKY H30bITKA WM HEJJOCTATKA.

Kpurepun onenuBanus tadamnu:

- IIOJIHOTA M JIOTHMKA U3JIOKCHHU MaTCpHralia;

- CBOCBPCMCHHOCTD BBIIIOJIHCHUA 3aJaHU.

PexoMeHIaMM 1O COCTABJIEHHIO IJIOCCAPHS

[Ipoananu3upoBaTh OCHOBHYIO M JOMOJHHUTEIbHYIO JUTEPATypy,
OTpeNIeNICHUsI CICAYIOIUX TEPMUHOB 1O TeMe «DU3MOJIOTHS PACTUTEIHHOU

PEXKUM PaCTCHUI»:

CoNoA~WNE

NNNNNNNNNNNRPRRRRRERRR R
OURWNPFPOOONOOUTAWNREO

27.
28.
29.
30.
31.
32.

CBoOoHas YHEPTUs

OcmMmoc

Anddysus

Boanbiii noreHnman
XUMUYECKUH ITOTEHIUAI
Boauerit noreHmuan KJIeTKu
IToTeHnman gaBaeHUS
OCMOTHYECKUH OTEHIIHAT
OcMoTHYEeCKOE JTaBJICHHUE

. TypropHoe naBnenue

. OcmoTryeckas sueiika (cucrema)
. Typrop

. I'paBUTalIMOHHBIN TOTEHIIAT

. MaTtpuuHbIi MOTEHIIMAT

. [lonmynponuaemas MeMOpana

. 'mnoronnyeckuii pacTBop

. 'mnepronnueckuii pacBop

. I30TOHMYECKUN pacTBOP

. OcMoTHKH

. [Inazmonu3

. Bogusiit oOMeH pactenuit

. Bonublii 6ananc pacteHus

. Bogusrit nedumut

. JlHeBHO# BOAHBIN nedunuT

. OcTaTouHbIi BOAHBIN NeDHUITUT

. OTHOCUTENBHOE COJEpKAHUE BOJABI B

TKaHIX
AKBanopuHBI
Amnormract
Cummnact
Tpancnuparus
I'yrramus
[Tnau

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

HaliTU U BBIYYUTH
KIETKU» U «BoaHbIN

MHTEHCUBHOCTD TPAHCIIUPALIMH
OKOHOMHOCTb TPAHCIIHUPALIUU
OTHOCUTENbHAS TPAHCTIUPALIHS
[TpoayKTHBHOCTH TPAHCIIUPALIHA
TpancnupanoHHbIH KOG OHUITHEHT
OBanoTpaHcupanus

BepxHuil KOHILIEBOH JBUTATEIb
Hu>xHuit KOHIIEBOW IBUTATEIIb
KopneBoe naBnenue

Anresus

Kore3us

MepTBBIii 3a11ac Bilaru B IOYBE
KoaddunmenT 3aBsaganus
[TonHas B1aroeMKOCTh MOYBBI
I'urpodutsr

I'unpodutser

Me3zoduTtsr

Kcepoduts
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Kpurepun oueHuBaHus NOATOTOBKH IJIOCCAPUSA:
- I0JIHOTA U JIOTHUKA U3JI0)KEHUs MaTepuaa,;
- BJIaJICHUE TEPMHUHOJIOTHEN (IIPOBEPSAETCS IIyTEM TEPMUHOJIOTUYECKOTO TUKTAHTA).

4, PexoMeHganuu mo caMmonoAroToBKe K HpOMe)l(yTO'{HOﬁ aTrTeCTallii 110 JTMCHUIIJINHE

OoOyuarommecs, He HaOpaBmme 61 Oalna B TEUESHUE CEMECTpa, WM HE COTJIACHBIE C OICHKOM,
MOJIYYEHHOW TI0 MTOTaM TEKYIIETO KOHTPOJISI B CEMECTpE, MPOXOJAT MPOMEKYTOUHYIO aTTECTAIUIO B
dbopme nudhepeHInPOBAHHOTO 3a4eTa (3a4eTa ¢ OLEHKON).

[Ipy mpoBeACHUH MPOMEKYTOYHOW AaTTECTAIl[MM pPE3yJbTaThl, IMOJYYCHHBIE OOYy4YaIoOIUMCS B
ceMecTpe, MepeBoasiTcs B (popmar TpaIullMOHHON OIIEHKH B COOTBETCTBUU CO IIKAJIOH TIepeBoaa OaJlioB:
— 0T 0 10 60 0aII0B — «HE 3aYTCHOY;

— ot 61 10 100 6ayIoB — «3aUTEHOY.

— 60 6ayIoB M MEHEe — «HEYIOBIETBOPUTEIEHOY;
— 0T 61 10 75 GaJIOB — «YAOBJICTBOPUTEIILHOY;
— ot 76 110 90 6aITIOB — «XOPOIIIOY;

— o1 91 no 100 6ayuI0B — OTIUYHO.

Ilepen 3aueToM pEKOMEHIYETCS TNEPEUUTaTh COOTBETCTBYIOIIMNA MaTepual IO Y4eOHHKaM,
MIPUBE/ICHHBIM B CIIUCKE OCHOBHOMW U IONIOJTHUTENLHOM JINTEPATyphl, TPOpadboTaTh BOMPOCHI, IPUBEICHHBIE
HIKe. buser cocTout u3 AByX TEOPETUUECKUX BOIIPOCOB U OJJHOT'O BOIIPOCa MO J1a00paTOpHbIM paboTaMm.

Kputepun ouennBanusi 0oTBeTa HA OUJIET:
- TIOJIHOTA, CHCTEMHOCTH ¥ 0000IIIEHHOCTh 3HAHW; BIIaJICHUE TEPMUHOJIOTUEH;
- YEeTKOCTh U JIOTHKA (POPMYIUPOBKH OTBETOB HAa TEOPETUUECKHUE BOTIPOCHI;
- 3HaHUE OCHOBHBIX MOHATUHN ¥ TEPMHUHOB, UCIIOIB3YEMBIX B JIaDOpaTOpHOI padoTe;
- BIIQJICHUE XOJIOM BBITIOJHEHUS SKCTICPUMEHTA.

Bompocs! k 3auery:
TeopeTnueckas 4acThb

1. PasBurtue ¢usnonoruu pacteHui kak Hayku. Ee poiib, 3a71auu U METOIBI.

2. Hcnonb3oBaHue METOJ]a MEUEHHBIX aTOMOB B u3nonoruu pacreHnid. CTabuinpHbIe U
paarOaKTUBHBIE U30TOIBI.

3. CoBpeMeHHOE PECTABICHNUE O CTPOSHUHU PACTUTENBHON KIeTKH. DYHKINHN U (GU3HOTIOTHIeCKast
poJib ee cTpykTyp. KoMmapTMeHTalus u HHTerpamus KJIETOYHOro 0OMeHa.

4.  CaoiicTBa MPOTOIUIA3MbI PACTUTEIBHON KIeTKH. DU3HKO-XUMHUECKOE

coctosiare. Poib TaOUITbHBIX TOYEK CKPETJICHUS B MOICPKAHUN CTPYKTYP KIETKH.

5. Ocmoc. OcMoTHYECKOE TaBlIieHUE, TYProp, OTpHUIATeIbHBINA Typrop. Cocyias cuia

kietku. (Ocmotnueckuii morennual. [lorenmuan naBnenus. Boausiil morennman. MaTpudaHbIit
MOTEHIINAN).

6. IlousTre BogHOrO moTeHIMANa. BOIHEIN HOTEHIINAT KIIETKH.

7. 3HaueHuUe BOJBI B )KU3HU pacTeHuid. Bona B mouBe. @opMbl TOUBEHHOH BOJBI. JIOCTYITHOCTH €e
pactenusiM. KoaddunmenT 3aBsaganus.

8. Jlucr kak opraH Tpancnupanuu. Equauiiel usmepenus tpancnuparun. CBs3b TpaHCIUPAINH C
JIPYTUMH ITPOLIECCAMU.

9. KopueBoe naBnenue. [lnag u ryrranus pacteHuil. HrkHuil KOHIIEBOW ABUTATENbh BOJHOTO TOKA.
10. Vicnapenue BOJIbI JIUCThSIMU PACTEHHI. 3aBUCUMOCTD OT yCIOBUNA. KOTMYeCTBEHHBIN 1 KaUeCTBEHHBII
YYET UCIIAPECHUS.

11. MexaHu3Mbl YCTBUYHBIX JBWKCHUM. THTIBI IBHXKEHHUH YCThUIl. METOIbl YCTHUYHOTO KOHTPOJIS.
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12. IlepenBmkenue BobI 10 pacteHuto. Teopus cueruieHus. Poib 0cMOTHYECKHUX CHJI, TPaAHEHTa
BOJIHOT'O ITOTEHIIHANIA.

13. ®usnonoruyecKkrue OCHOBBI 3aCyX0YCTOHUMBOCTU. Meponpusarus mo 6opsoe ¢ 3acyxoit. ®uznonorus
OpOLIAEMBIX KYJIbTYD.

14. OcHOBHBIEC UCTOPUYECKHE ATAIBI U3yueHHs (PoTOCHHTE3a. MEeTObI KOJTMYECTBEHHOTO U
KayeCTBEHHOI'0 y4yeTa ()OTOCHHTE3A.

15. JIuct xak opran gorocuHTe3a. Baxkneimme 3tansl (POTOCHHTE3a IO COBPEMEHHBIM MPEICTABICHUSM.
16. Xnopomnactel. CocTaB, cTpoeHue, pusnonornyeckas posib.

17. IlurmenTs! xs0pomiacToB. ONTHYeCKUE, XUMUUECKHE cBOMCTBA. PU3HOI0rHYECKast poJlb.

18. O6pazoBanue xmopoduiia. buocunTes xmopoduia; ycmoBus o0pa3oBaHus; cTaauu 00pa3oBaHMUs.
19. ®oTocuHTE3 KaK coueTaHHE CBETOBBIX M TEMHOBBIX peakiuii. CBeToBbIE peakuu (HoTOCHHTE3A.
Henuxinyeckuii TpaHCIOPT 3JIEKTPOHOB, Z-cXeMa (OTOCHHTE3A.

20. /IBe murMeHTHBIE cucTeMbl (poTocuHTe3a. DPPekT DIMepcona.

21. Peakimonnsie neHTpsl potocuctem (PC1 u @C2). Murpanus s3HEpriuy K peaklluOHHOMY LIEHTPY B
CCK ¢dotocunresa.

22. Peakuus doronusza Boasl U npoucxoxaeue Oz porocunreza. PoToxuMuyeckas akTHUBHOCTh
XJIOPOILIACTOB.

23. dorodochopunupoBanue. [{uKIHIecKuii TpPaHCIIOPT JIEKTPOHOB NIPH (POTOCUHTESE.

24. TemHoBsIe peakuuu: ki KanbpuHa, myts XeTtua-Creka, MEeTab0IM3M 110 THITY TOJCTSIHKOBBIX
(CAM pacrenus).

25. PJ1®- u ®OII kapOokcwmiia3pl Kak KiroueBbie pepmeHThl pactenuii ¢ Cz3 u C4 mytem poTocuHTe3a.
26. doroarpIxanue.

27. BnusiHre BHEIIHUX U BHYTPEHHUX YCIOBUI Ha (DOTOCHHTE3, JHEBHOM X0 (POTOCHHTE3A.

28. [lepenBmxeHue BELIECTB B paCTCHUU. BHYTpH-, BHEKJIETOUHBIN U ()103MHBIN TpaHcnopT. Teopus
MaccoBOTr0 ToKa 1o AaBiaeHueM (MroHxa). Poib TOHOpHO-aKIENTOPHBIX CBsI3€H (ccTeMa HCTOYHHK-
3amnpoc).

29. llsixanue pactenuit. Ponpb apixanus. CBsi3b €ro ¢ JOTOCHHTE30M U ¢ 0OMEHOM BEILECTB B LIEJIOM.
30. [prxanue pacteHuit. [lprxarenbHbli KodQunreHT. BiusHue ycioBuii Ha ApIXaHUE.

31. [Isixanue pactenuit no baxy u Iamnaguny. [Ipaktiuueckoe noareepxaeHue reopur. CoBpeMeHHOe
COCTOSIHME TEOPUHU JIbIXaHUSI.

32. CoBpeMeHHOE NpeCcTaBIeHue 0 Ipolecce apixanus. AspoOHas dasa (mxi KpeOca).

33. AraspoOHas ¢a3za aprxanus. [ ko3, AHaAIPOOHBIC TPEBPAIICHHSI IPOTYKTOB TITHKOJN3A.
I'eneTnueckas cBsi3b OPOXKEHUS U JIBIXaHUS.

34. depmenTsl apixanus. [1yTh 2IeKTpoHa U MPOTOHA AbIXaTeNIbHOTO cyocTpaTta. DTI nqpixanus.
3amnacaHue YHEPIUH NIPH JIbIXaHUU.

35. Mexanusmsl hocopunmpoBanus. Teopust Mutuema. Koaddumment gpochopunmupoBanus.

36. AlbTepHATUBHBIC MIYTH JIBIXaHUS PACTCHHM.

37. CoBpeMeHHOE MPe/ICTaBIICHUE O POJIM KOPHEBOM cUCTeMBI. Ee pacmpeseienne B IOYBE M HEKOTOPHIE
XapaKTEPUCTHUKH.

38. O6mas Gu3nogormyecKasi poib JIEMEHTOB MUHEPAITBHOTO MUTAHUS. METO b U3yUCHHS
MUHEPAJIBHOTO MMUTAHUS.

39. ®uznonoruueckas poiib OTACTHHBIX AIIEMEHTOB MHHEPATIHHOTO MUTAaHUs. [IHarHOCTHKA MOTPEOHOCTH
pacTeHUH B AJIEMEHTaX NMUTaHUS.

40. MukpodJIeMeHTHI, UX 3HaYeHne. BHEKOpHEBOE MUTaHHE.

41. AHTaroHu3M HOHOB. Y paBHOBEIIEHHBIE PaCTBOPHI. PeyTunmn3aius 371eMEeHTOB MUHEPAILHOTO
MUTaHUSL.

42. TloctyniieHre MUHEpaIbHBIX 3JIEMEHTOB B pacTeHne. OoMeHHast ajgcopOrus. [laccuBHbIN U aKTUBHBIH
TPAHCHOPT.

43. XapaKTepuCTHKa MUTATENbHBIX cMeceil. BogHbIe KynbTyphl, THAPOIIOHHUKA, a3pOroHHKa. Poib
METO/a CTEPUWIBHBIX KYJIbTYpP PACTCHUH.

44. YcBoeHue cBsi3aHHBIX (hopM a3oTa pacTeHussMu. CBs3piBaHne ammuaka. Pois amunos. 'C-I'OTAT
cucrema. [IyTu CHUKEHHUSI HUTPATOB B OpraHax PacTEHUI.
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45. YcBoeHHe MOJIEKYISIpHOTO a30Ta. HuTporenasa kak MyabTH(GEPMEHTHBIA KOMILIEKC. MeXaHu3m
¢bukcanuu azota. Kpyrosopot a3ora B npupo/e.

46. MuHepanbHbIe, OPraHUYECKUE U OaKTepHAIbHBIC YI0OpEHUSI.

47. Ilonarue pocTta v pa3BUTUS pacTeHUH. BiusiHre BHEITHUX U BHYTPEHHHUX YCJIOBHM Ha POCT pacTEHUI.
48. T'opMOHBI pacTeHUN: ayKCHHBI U IIATOKUHUHBI.

49. 'm60epeIMHbI, YTHJIEH KaK TOPMOHBI POCTA.

50. AGcun30Bast KUCIIOTA - TOPMOH CTpecca y PaCTCHHIA.

51. PocroBsie Koppesiiuu. AMKaIbHOE JOMUHUPOBAHHUE.

52. [IpuMeHeHHe peryIsITOPOB pOCTa B MPAKTUKE CETBCKOXO035MCTBEHHOTO IPOU3BOJICTBA.

53. KynbTypa n301MpOBaHHBIX KJIETOK, TKaHel u opranoB. Pabotel P.I'. bytenko.

54. JIsmxenust pacteHuil. Tponusmel, HacTUU, Takcuchl. U3noNIOrHYecKne MEXaHU3Mbl JBUKEHUH.
55. [lepnonuueckue sIBICHUS B )KU3HHA pacTeHUi. [Toko#, BUBI TOKOsI, 3HAUYCHUE TTOKOsS. Y TIpaBICHUE
ITOKOEM.

56. dotonepuoausm. KopoTkoaHeBHbIE, IIIMHHOAHEBHBIC M HEUTpallbHbIe pacTenus. Ponb puroxpoma.
57. Ananranus pacrenuil. [lonsitue o crpecce.

58. ConeycroitunBocTh pacTeHUI. PU3HOTOTHUECKUNA MEXaHU3M YCTOWYMBOCTH.

59. 3acyx0ycTOHYMBOCTD U KAPOCTOUKOCTH pacteHuil. [ mapodurel. Mezoduter. Kcepodutsr. Tumst
KCepOo(HUTOB.

60. 3umocToiikocTh. XO0JI00CTONKOCTH 1 MOPO30YCTOHYUBOCTb.

[IpakTueckas 4actb

1) TlonyueHue KCKyCCTBEHHOM KiaeTouku «Tpaybey.

2) SlBneHue MIa3Moiu3a U JICTUIa3MOJIH3a.

3) HabGmoaeHne KOIMavKoBOTO MIa3MOH3a.

4)  V3MeHeHUe MPOHHUIIAEMOCTH [UTOIIA3MbI IIPH HOBPEKICHHH.
5) Omnpenenenune MOTEHIMAILHOTO OCMOTHYECKOTO JIaBICHHS.

6) Ompexenenne BogHOro noteHimana Meroaom Ilapaakosa.

7) BrusHUE BHEIIHHMX YCIOBUH Ha MPOIECC TYyTTAINH.

8) CpaBHeHHE TpaHCIUPALUH XJIOPKOOATBTOBBIM METOIOM.

9) OnmnpeneneHre MHTEHCUBHOCTH TPAHCITUPAIMU TIPH TOMOIIM TOP3HOHHBIX BECOB.
10) U3BneueHre MATMEHTOB.

11) N3y4eHue CeKTPOB MOTJIOIICHHS BBITSDKKA TTUTMEHTOB.

12) INonyueHne BBITSHKKA KapOTHHA.

13) dnyopecuennus xaopoduia.

14) Paznenenue murmeHToB 1o Kpaycy.

15) Ombutenue xopoduinia U OTAEICHHE KapOTHHA.

16) ITonyyenune peoduTiHa M BOCCTAaHOBIICHHE METAIUIOPTAHUIECKON CBSI3H.
17) BeicTpblit ciocoO pa3ieneHus MUTMEHTOB.

18) 3aBHCHMOCTD ACCHMUIISIIIMN YTIIepo/ia OT MHTEHCUBHOCTH CBETA.
19) O6pa3oBanue Kpaxmaja Ha CBETY.

20) OmnpeneneHre HHTEHCUBHOCTH JIBIXaHUS MPOPACTAIONINX CEMSIH.
21) Omnpenenenue IpIXaTeIbHOTO KO PHUIIUCHTA.

22) OxucnutensHble GepMEHTHI AbIXaHHS.

23) O6HapyXeHHe peAyIUPYIoNUX (HEPMEHTOB ITPH ABIXaHUU CEMSH.
24) OGHapyXeHHUe JeTHIPOoTreHas MpH CIIUPTOBOM OPOKEHHUH.

25) OnpefencHre akTHBHOCTH KaTajia3bl B PACTHTEIBHBIX 00bEKTaX.
26) Ilogaya aMHUI0B 1 aMHHOKHCIIOT C TTACOKOHA.

27) OTKpBITHE HUTPATOB B TKAHSIX PACTCHH.

28) KpuomnpoTeKTopHOe IeiCTBIE YIIIEBOJOB HA IIUTOILIA3MY.

29) HakoruieHre caxapoB B PaCTCHHUAX MPU MOHMKEHUH TEMITEPATYPhl OKPYKAFOIICH CPEJIbI.
30) Onpenenenue xapocTokocTu pactenuit (mo ®.d. Maikosy).



