Lokyment noMAHMGCTERGIBOHAYKH ¥

NHbopmaums o Bnagenbue:

®WO: CmupHoB Cepreit Hukonaesny

OI'bOY BO «TBE

JlomKHOCTb: BpMO pekTopa

[ata nognucanus: 11.09.2023 15:05:39

YHUKanbHbI MPOrpaMMHbIA KIKOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

3akperuieHa 3a kadenpoit

VueOHbIH mIad

Dopma 00yueHus

O6mas TpyI0eMKOCTh

1 BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIUA

PCKOI IT'OCYJAPCTBEHHBI YHUBEPCUTET»

523 YTBEPXKJIAIO

X Pyxopourens OOTI

E /O// Crnupuna Y.H.

- RS Y
..A--_;.."?25,f}»"anpenx 2022 .

&

Pabouas mporpamma TUCITUTIIINHBI

Du3n0JI0Orus pacTeHu

Boranuku

35.03.01 Jlecunoe memo

oYyHast

33ET

Bups! koHTpOIIA B cemecTpax:

3a4eThl 5

YacoB 1o yueGHOMY ILIaHy 108
B TOM YHCIIE:
ayJUTOPHBIC 3aHATHSL 34
CcaMOCTOsITeNIbHAsE paboTa 74
PacnpesesieHne 4acoB THCHUTIIHHBI N0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp na| 5(3.1)
Kypee>) Hroro
Henenp 17
Bun 3anaruit i | PO [ VIT PIT]
Jlexuyn 17 |17 (17 |17
IIpakTnueckue 17 |17 |17 |17
Hroro ay. 34 |34 |34 (34
Konrakthas padora |34 |34 |34 (34
Cam. pabora 74 |74 |74 |74
Hroro 108 [108 (108 |108




IIporpammy cocTaBUI(1):

Kanouoam buonoeuyeckux nayx, Joyenm, Kypouxun Cepeeil Anexceeeuy

Pabouast nporpamMma JUCLUILINHEL

POu3n010THSA PACTEHUH

pa3paborana B coorBercTBUU ¢ PI'OC BO:!

®denepanbHbIi TOCYIapPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BBICIIETO 00pa30BaHUs 10 HAPaBJICHUIO MOAroToBkU 35.03.01
Jlecnoe neno (ypoBeHs OakanaBpuara) (nprka3z MunoOpHayku Poccun ot 26.07.2017r. Ne706)



1. LIEJIM U1 3ATAYY JUCLUTLTAHBI

Ieus:|3yuenne TeopeTnuecKux 3HaHUH Pa3HOOOPA3HUs PACTUTEIBHBIX OPIaHU3MOB U I'PHOOB, METOIOB MCCIIEAOBAHMS,
KJ1acCU(UKAIMY ¥ ONIMCAHUS UX OMOJIOTHYECKHX, (PU3MOJOrMYECKUX M AKOJOIHYECKUX 0COOCHHOCTEH.

3apaum :

1. W3zyueHre OCHOBHBIX CBEICHUI 0 PU3HOIIOr0-OMOXUMHUYECKHUX IpOoIeccax, MPOUCXOIAIINX Ha pa3HbIX YPOBHAIX
OpraHU3alMU PACTUTEILHOTO OPraHU3Ma;

2. W3yueHre COBpeMEHHBIX IPEACTaBICHHH 110 OCHOBHBIM HAIIPABJICHUSM (PU3UOJIIOTUH PACTEHUH — PACTUTEIbHOM KIETKH,

(oTocuHTE3Y, ABIXaHUIO, BOJHOMY 00MEHY, MUHEPAILHOMY MUTAHHIO, POCTY U Pa3BUTHIO PACTEHUS, YCTOMIMBOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Lk (pasaexn) OIT: |51.0

2.1| TpeGoBaHHS K NpeBAPATEIbHOI MOATOTOBKE 00YYAIOIIET0Cs

2.1.1| Anaromus u MOp(hOJIOTHS PaCTCHUI

2.1.2| Mukpoouomnorus

2.1.3| Cucremaruka pacTeHHi

2.2| JucuMniauHbl (MOIYJIM) U PAKTHKH, IJIA KOTOPBIX 0CBOEHHE JAHHOM THCHHUIINHBI (MO1YJIs1) HEOOXOAUMO KaK
npeauiecTBymouiee:

2.2.1| Aennpomnorus

2.2.2|JlecoBenenue

2.2.3|PacTurenbHbie pecypchl geca

2.2.4| lexkopaTHBHOE MTUTOMHUKOBOJICTBO

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIIIMHE, COOTHECEHHBIE C IIJIAHUPYEMbBIMH
PE3YVJIBTATAMHU OCBOEHMSA OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-1.3: Ucnoab3yer 6a30Bble 3HAHUS 00TAHUKH, 300J10THH, MUKPOOHOJIOTHUH, YKOJIOTHH U MOYBOBEIeHUS B
npogecCHOHAIBHOM eI TeIbHOCTH

4. CTPYKTYPA U COJIEP’)KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kox HaunmeHoBaHMe pa3ie/ioB U TeM Bup 3a- | Cemectp /| YacoB | McToUHUKH pumeyanue
3aHATHA HATHA Kypc
Paznen 1. BBEJJEHUE
11 @du3znonorus pacTeHui - Hayka o GyHKIUIX Jlex 5 1

PACTHUTENIBHBIX OpraHu3MoB. PU3UKO-XHMMHUUYECKUH,
9KOJIOTHYECKHH U IBOJIIOLIMOHHBII aCIEKThI
¢usnonornu pacrenuit. [Ipeaqmer dpmnonornu
pacreHuii. CBs3b (U3HOJIOTUU PACTCHUI C APYyTUMU
OMONIOTHYECKUMH HayKaMH - OMOXUMUEH,
OMOQH3UKOH, MOJIEKYJISIPHON OHUOJIOTHEH, TeHETUKON
u 1p. Crenndrka 3a1a9 GU3HOTOTHISCKHUX
uccienosanuil. CoueTaHue pasIn4HbIX yPOBHEH
uccien0BaHus (CyOKI€TOUHBIH, KIETOUHBIH,
OpraHM3MEHHBIH, YPOBEHb OHOIIEHO3a) KaK
HeoOXoauMoe ycloBHe mporpecca GUTo(GH3HOIOTHN.
OOBEKT PU3NOTOTUH PACTEHUH - OPTaHU3MBI
(9yKapHOTHI), OCYIIECTBIAIOINE (POTOABTOTPOGHBIH
o0pa3 :xu3Hu. KocMuueckas poiib 3eJI€HOr0
pacTeHus. DTanbl Pa3BUTHSA (U3NOIOTUH
paCTEeHUH, UX CBA3b C OOIIUM Pa3BUTUEM
PAcTEeHHEBOJICTBA U HOBBIX OTpaciei
OUOTEXHOJIOTHU. @DU3HONOrUUECKUE  OCHOBBI
MPOAYKTHUBHOCTHU pacTeHuit. OCHOBHBIE MTPOOIECMBI.

Paznea 2. TEMA 1. OCOBEHHOCTH
CTPOEHMS PACTUTEJILHOM KJIETKH




2.1

KireTka Kak opraHmu3M U Kak JIeMEHTapHast CTPYKTypa
MHOTOKJIETOYHOTO OpPraHNU3Ma 3eJIEHOI0 PACTEHHS.
Crneunuduyeckue 0COOEHHOCTU PACTUTENILHOM,
JKUBOTHOM M TPHUOHOM KJIETOK.

Jlex

2.2

CBOICTBO BA3KOCTH IIUTOILIA3MBbl PACTHTEIBHBIX
KJIeTOK. BiusiHue TeMmnepaTypbl, peakuuu Cpeisl 1
STOBUTHIX BEIIECTB HA MPOHUIIAEMOCTh KIIETOYHBIX
MeMOpaH. HakorieHne HeHTpaibHO KPacHOTO B
MOJIOJIBIX U CTapbIX PACTUTENBHBIX KIETKaX.
[Ipmwxr3HeHHOE OKpalInBaHUE KIETOK HEUTPaIbHBIM
KpacHBIM IpH pa3HbIX 3HaueHusx pH.

JIab

2.3

CTpyKTypHasi OpraHu3aIys KIETKH - OCHOBA €€
OMOXUMHYECKON aKTUBHOCTH U ()YHKIIMOHUPOBAHUS
KaK [IeJIOCTHOM KUBOU CUCTEMBI. UepThI HBOIIOLINT
KJIETOYHOW OpraHu3alliy Ha IPUMEpe CpaBHEHHUS
MPOKAPUOTHOH U DYKapuOTHOH KileToK. OCHOBHBIE,
CTPYKTYPHBIE 3JIEMEHTHI 3yKapUOTHOHN KIIETKH.
CtpykTypa U CBOHCTBa OMOJIOTMYECKUX MEMOpaH:
MPOHHUIIAEMOCTb ¥ CUCTEMa aKTUBHOT'O TPAHCIIOPTA.
OcHoBHbIC QyHKIIMA MEMOpaH.
OU3NKO-XUMHYECKHE CBOWCTBA MPOTOILIA3MBI
(TIpOHUIIAaEMOCTb, BA3KOCTb, DJIACTUIECKHE CBOICTBA,
Pa3ApaskuMOCTb, IBHKEHHE LIUTOIUIA3MBI U OPTaHOUIOB
u 1.71.). UX pusnonornyeckoe 3Ha4YCHUE U POJIb BO
B3aUMOJICHCTBUH PACTEHUS C BHELIHEH Cpe/oi.

Cp

Paznen 3. TEMA 2. ®°OTOCHHTE3




3.1

CymHocTh 1 3HaueHue gporocuHresa. Mcropus
pa3BuTHA yueHHs o GpoTocuHTe3e. VicTopuueckoe
3HaueHue pabot K.A. TumupszeBa. OOiee ypaBHeHUE
(hotocuHTE3a, €ro KOMIIOHEHTHI. Poib oTocHHTE3a B
Ipoleccax SHEPTeTUIECKOro U IIaCTUIECKOro 0OMEHa
pacTUTENbHOTO opranusma. @OTOCHHTE3 KaK MpolLecce
TpaHc(hOpMalLlUi SHEPTUHU CBETa B SHEPTHUIO
XUMHUYECKUX CBS3EH.

DOTOCHHTETHYECKHUH annapar pacTeHusl.
CrpyKTypHas opraHu3anus GOTOCHHTETHYECKOTO
anmapara. CTpoeHue JIMcTa Kak opraHa (poTocunresa.
Xnopomnactel. OCHOBHBIE 2JIEMEHTHI CTPYKTYPHI
XJIOPOILIACTOB - JIBOWHAst MeMOpaHa, MaTpUKC,
TUJIAKOUBI, TpaHbl. OHTOreHEe3 XJIOPOIUIACTOB.
DBOTIOLUS CTPYKTYPHI HOTOCHHTETHUESCKOTO armapara.
ITurMeHTHI XJI0pOILIACTOB.

XI0pOohHILIBL. Xumuueckast
CTPYKTYpa, CIIeKTpasibHbIe cBOiicTBa. OTAEIbHBIC
MPEICTaBUTENHN TPYIIBI XJI0poGHIoB. DyHKINU
xsopoduioB. KaporuHonsl. XUMUUECKOE CTPOCHUE,
cBoiictBa. CriekTpsI noriomenns. OyHKunu B
(orocunTeze. PUKOOUITUITPOTEUHBI
(OMUXPOMOTIPOTEHHBI, PUKOOVITHHEI).
PacnpoctpaHeHue, XUMUUECKOe CTPOEHHUE,
CIIeKTpaJIbHBIEe CBOMCcTBa. Pois B hoToCHHTESE.
CaeroBble peakuun (oTocHHTE3A.

TlepBuunbie npornecchl  poTtocuHTe3a. [lornomeHue
CBETa NUTMEHTaMH. DJIEKTPOHHO- BO30Y KACHHbBIE
COCTOSIHUSI TUTMEHTOB (CHHIJIETHOE, TPHILIETHOE).
IIpeactaBieHue 0 GOTOCUHTETUYECKON €UHULIE.
PeakiinonHbIe IEHTPBI KaK CTPYKTYPHO-YIIOPSIIOYHBIE
00pa3oBaHMs MTUTMEHTOB U KOMIIOHEHTOB
3JeKTPOHTpaHCOpTHOH ern. L{uknmueckuit n
HEIMKIMYECKUH TPaHCIIOPT 3JEKTPOHOB.
DotodochopunupoBanue. McTopust OTKPBHITHS.
XapakTepHuCcTHKa OCHOBHBIX TUIIOB
(hotodochoprrpoBaHusL.

IlyTn CBSI3BIBAaHUS YTIIEKUCIOTHI

TemuoBas craaus GoTocuHTe3a. XUMHU3M peaKLuii
mkia Kaneeuaa. KitroueBbie pepMeHTHI IUKIIA.
TlepBuuHbIC MPOAYKTH POTOCHHTE3A, UX ITPUPO/IA.
IlepBuunstii cuaTe3 yrieBogos. Lukn Xou-Cioka-
Kapnunosa. CAM - Tun Mmerabonusma. Ux
sKosiornueckas posb. Doroapixanue. XumMusm,
JIOKaIu3anus B KIeTke, pU3M0I0THUeCKOe 3HAUCHUE.

Jlex

3.2

XHMHYIecKHe CBOMCTBA IIMTMEHTOB 3€JICHOTO JIUCTA.
Paznenenne mUrMeHTOB METOZOM OyMa)KHOH
xpomatorpadun. CBoHcTBa XT0OpOhHILIa.

JIab




3.3

3aBuCUMOCTbH (POTOCHHTE3A OT (PAaKTOPOB BHELTHEH
cpensl. CoBpeMEHHOE IIPHIMEHEHHE.

Okonorusi OTOCHUHTE3a. 3aBUCUMOCTh (POTOCHHTE3a OT
BHEIIHUX YCJIOBHI U COCTOSIHUSI Opranu3ma. Biusinue Ha
(hoTOCHHTE3 TeMIIepaTyphl, yCIOBHI OCBEIIECHHUS
(MHTEHCHBHOCTH, CHEKTPAJIBHOTO COCTaBa CBETA),
COZEPIKaHUSI YTIIEKUCIIOTHL, YCIOBUI MHUHEPAILHOTO
NHUTAHWs, BOJOCHA0XKCHHSI, CYTOUHbIC U CE30HHBIC
PUTMBI HOTOCHHTETHYECKHUX MPOLIECCOB.
KomreHcanmonHast To4ka pu (poToCHHTE3e U ee
3aBHCUMOCTH OT OCOOCHHOCTEH opraHu3ma.  Biusiaue
KOMILIEKCa (akTopoB Ha poTocuHTe3. OCOOEHHOCTH
(oTocHHTE3a y PaCTEHHH Pa3HBIX YKOJIOTHYECKUX
rpymi. ©OTOCHHTE3 B YCIOBHAX IPOMBIIIICHHOI
(DUTOTPOHMKH U B 3aMKHYTBIX 9KOJIOTHYECKUX
cucTeMax JKu3HeoOecnedeHus. Mcnons3oBanue
MPOTOKOKKOBBIX BOJOPOCIEH B OHOTEXHOJIOTHH.
dortocuHTe3 U 00Iast TPOIYKTHBHOCT PACTUTEIIBHBIX
OPTaHU3MOB.

Cp

16

Paznen 4. TEMA 3. IbIXAHUE PACTEHUM

4.1

PasButue npezncraBieHuil 0 pupoe MEXaHU3MOB H
My TSIX OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX
MpeBpalleHui B KJIeTKe. Bkiiag oTeuecTBeHHBIX U
3apyOe)KHBIX YUSHBIX B CTAHOBIICHUE M Pa3BUTHE YUCHHUS
0 JIBIXaHUH KaK COBOKYITHOCTH ITPOIIECCOB
OGHMOJIOTUUECKOTO OKHUCIIEHUS. Teopuu MeXaHu3MOB
OHOJIOTMUECKOTO OKHUCIICHUS. Teopus AbIXaHUs
ITanmaguna, [lepexucuas Teopust okucnenus baxa.
Teopust KocrrraeBa. bronorndeckas poib JbIXaHUsl.
Karanurinyeckne cucTeMbl AbIXaHUS (IeTUApOTeHa3kl,
OKCHJa3bl, KapOOKCHIIa3sl, TpaHchepassl U p.).
Muroxonnpuu. X cTpykTypa u QyHKIHH.

Jlex

4.2

Onpenenenue HHTEHCUBHOCTH JBIXaHUS 10 KOJIUYECTBY
BBIZIETIEHHOT0 AnoKcua yriepona (mo IT.
BoﬁceH-FleHceHy). Bnusiaue temneparypsl U peakuuu
cpelbl Ha aKTHBHOCTH B-(pyKTodypaHo3uaasbl.

JIab

4.3

THumBl OKHCIUTETFHO-BOCCTAHOBUTEILHBIX PEAKITHI
ITyTi OKHMCICHUS! OPraHMYECKUX BEILECTB B KIIETKE.
OCHOBHBIE TYTH AUCCUMUISALIAN YTIEBOAOB.
TTenTo3oMoHO(GOCHATHBIH MYTh OKUCICHHS TIIFOKO3bI
€ro POJIb B KOHCTPYKTUBHOM OOMeHe KJeTKH. | mukomms.
Paznuunsle Buasl 6poxenus. [uxn Kpebca.
I'muokcmmaTHelil UK. XapakTepUCTUKA OCHOBHBIX
cramuii nukioB. OkucnutenbHoe GocdopunrupoBaHue.
OHepreruyeckas 3p(HEeKTHBHOCTD MpoIiecca.
3aBUCUMOCTD JBIXaHHsI OT (DAKTOPOB BHEIIHEW CPEJIbL.
3HaueHune

Dkojnorus apixanus. KonnuecTBeHHbIEC MOKa3aTE U
razoo0MeHa (IOTJIOMIeHNEe KUCIOPO/a, BEIICTICHHE
YIJICKHCIIOTBI, IBIXaTEIbHBIA KOA(QPHULHUEHT U IIp.).
3aBUCHMOCTH JIBIXaHUS OT BHEIIHUX U BHYTPEHHUX
(hakTopoB. 3HayeHue mporecca IbIXaHus B
JKU3HEICSITEIbHOCTH PaCTUTEILHOTO OpTaHU3Ma.

Cp

Pa3znen 5. TEMA 4. BOJHBIW PEKUM PACTEUI




5.1

3Ha4yeHue BO/IbI B )KU3HEACATEIbHOCTH PACTEHHUH.
MornexyJssipHasi CTpyKTypa BOJbI U pU3NUECKHe
cBoiictBa. CBOOOHAS U CBA3aHHAS BOJA.
DU3HOIOTHYECKOE 3HAUCHUE OTCIbHBIX (paKIuit
BOJIbI B PAaCTCHUH.

Boanslii 6aiaHc pacTeHus

OCHOBHBIE 3aKOHOMEPHOCTH TTOTJIOIIEHHS BOJIBI
kietkoil. HabyxaHue OMOKOJIIIONI0B, OCMOC-SIBJICHUS,
JIe’)Kallie B OCHOBE NOCTYIUICHHS BOJIbI B PACTEHUE.
Mexann3m nepeaBmKeHUs BOIBI 10 pacTenuto. [Tytu
ONIKHETO U TAJTbHETO TpaHCHopTa. [IBIKYIIHE CHITBI
BOCXOJISIIIIETO TOKA BOJABI B pacTeHUU. BepxHuuii u
HIDKHUH KOHLIEBbIe aBurareny. KopHeBoe naBneHue,
€ro MeXaHU3M U 3HAUCHHE B )KU3HHU PACTEHHM.
Harspxenne BoBI B cocyiax; 3HaUSHHE CHIT
MOJIEKYJIIPHOTO cuerieHus. [Iporecchl kore3uu u
a/re3um.

Jlex

5.2

Omnpenenenre cocymeil CHIIbI PaCTHTEIBHBIX KIETOK 110
W3MEHEHUIO KOHIIEHTPALUH PacTBOPOB (METOJ] CTPYEK
B.C. lllapnakxosa). OnpeneneHune cocymieil Cuibl
YHPOIIEHHBIM METOJIOM (110 A.YpIumnpyHry).
Omnpenernenue BOIOIPOBOIUMOCTH APEBECHHBI.

JIab

5.3

Beinenenue Boabl pactenueM. ['yrranus,
TpaHcIpanys, GU3HOIOTUIECKOe 3HAUCHNE ITHX
npouecco. KonuuecTBeHHbIe TOKa3aTeIN
TpaHCIIUPALUH: HHTEHCUBHOCTD, TIPOIYKTHBHOCTB,
TpaHCIUPALUOHHbINH K03 duiment. YcrbuuHas u
KyTUKYJIApHAs TpaHcrupanus. CTpoeHHe YCThUI B
MEXaHU3MBbI UX JIBIDKEHUH, BIUSHYUE CBETA. Y CTBUUHOE
Y BHEYCTBUYHOE PETryJIIMPOBAaHHE TPAHCIIUPAIINH.
Bnusiaue BHEMIHNX (aKTOPOB HA HHTEHCUBHOCTH
TpaHcIUpanuu (cBeTa, TeMIepaTyphl, BIaXHOCTH
BO3/yXa ¥ MOYBHI 1 1p.). CyTOUHBINA X0 TpaCIHPaIIiH.
Okosorus Bo0o0OMeHa pacTeHHH

Oco0eHHOCTH BOJIOOOMEHA y paCTeHHN Pa3HBIX
9KOJIOTUUECKUX IPyHI (KcepopUTOB, ME30(HUTOB,
rUrpo(UTOB, TATO(GUTOB) U Iy TH aJaNTallul Ha
BIIMSIHHE BHEITHUX (hakToOpoB. Bxiiajg oTeuecTBEHHBIX U
3apyOeKHBIX HCCIIeOBaTeNel B pa3BUTHE YUCHUS O
BOJJOOOMEHE.

Cp

12

Paznen 6. TEMA 5. TPAHCIIOPT BEIIIECTB B
PACTEHUH

6.1

BslziesieHne BEIeCTB pacTeHHIMI

Croco0bl ceKpenuy BElECTB Y PACTUTENIbHBIX
opranu3MoB. HapyxHble CEKpETOPHBIE CTPYKTYPBL.
JKene3ku u xene3ucThie BOJOCKU. HekrapHuKH.
CorneBble xese3kd 1 BoJocku. ['nuarossl. BHyTpeHHune
CEKPETOPHBIE CTPYKTYPHI.

Jlex

6.2

OmnpenesneHue TPaHCIIHPAIMHY 3aBSIJaONINX TOOETroB
(o Apnanny). BogooOmeH cocHbI.

JIab

6.3

[TonsTre 0 BOCXOAAIIEM M HUCXOAAIIEM TOKaxX BELIECTB
B pacTreHud. IlepenBrkeHre OpraHM4eCKUX BEIECTB.
broxnnii 1 gansaui (GraosMHbIH) TpaHCTIOPT
ACCHMHIIATOB.

Oco0EeHHOCTH aHATOMUYECKOTO CTPOCHHS STIEMEHTOB
¢nosmbl. TpancniopTHbIE POPMBI BEILECTB.
Bo3MOoXXHBII MEXaHU3M U PEryssaus GI03IMHOTO
TpaHCIOpTa. 3aBUCUMOCTb TPAHCIIOPTA BELIECTB OT
TeMIIepaTyphl, BOJHOTO PEXXUMA, MUHEPAIEHOTO
IIUTaHUS PACTCHUSL.

Ponb TpaHcmopTa BeIecTB B HHTETrpaluu GpyHKIHUHA
L[EJIOr0 PACTEHHUS.

Cp

Paznen 7. TEMA 6. ®PU3UO0JIOI'US
MHUHEPAJIbBHOI'O NIUTAHUA




7.1

OneMeHTapHbIi cOCTaB PacTeHUH

Pons pacTennii B KpyroBopore MHHEPAIbHBIX
3J1eMEHTOB B Ouocdepe. IlorpebHOCTb pacTeHuil B
JJIeMeHTaX MUHepalbHOro nuTanus. Kinaccuduxanum
MUHEPaJIbHbIX 3JIEMEHTOB, HEOOXOIUMBIX JJIsI pACTEHUH.
MaxkpoaneMeHTbI, MUKPO3JIEMEHTHI.

MeMOpaHHBIH TpaHCIOPT UOHOB B PACTEHUSIX

BimxHMiA TpaHCTIOPT MOHOB B TKAHIX KOPHS.
CuMIIacTU4eCKUH U anomiacTU4ecKuil myTu. JanpHuii
TpaHcnopT. Bocxoasiiee nepenBukeHe BEIIECTB 110
pacTeHuro: MyTh U MexaHu3M. KopeHs kak opran
MOTJIOLIIEHUSI MMHEPAIbHBIX 3JIEMEHTOB U CUHTE3a
CJIOXKHBIX OpraHUYeCKHX coeAuHeHuH. Poib kopHell B
JKU3HEJEATEIbHOCTH PACTEHHM.
Du3n010r0-ONOXUMHYECKas POJIb OCHOBHBIX 3JIEMEHTOB
MUTaHUS

A30T. 3HaueHHe a30Ta KaK KOMIIOHEHTa OEJIKOB,
HYKJICMHOBBIX KUCJIOT, IopduputoB, AT u nap.
Ucrounuku azota 1u1g pacteHuil. Mcnonp3oBanue
pacTeHneM HUTPATHOTO U aMMOHHUIHOTO a3oTa. [yt
ACCUMUIIALIMY aMMHaKa B pacTeHUU. MeXaHu3M CHHTEe3a
aMHHOKHUCIOT. OOpa3oBaHHe aMUJIOB.
IlepeamunupoBanue. B3auMocBs3b yIiaepoJHOro U
a30THOTO OOMEHOB B pacTeHHu. KpyroBopor azora B
IpUpoJe.

Cepa. OCHOBHEIE COEITHEHHUS CepPhI B PACTEHNH, UX POJIb
B CTPYKTYpPHOI OpraHu3alluy KJIETKH, y4acTue B
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX.
Ucrounuku cepsl 115 pacTeHnid. MexaHu3m
BOCCTAaHOBJICHHS CyJb()ATOB, OTJETBHBIE STAIIBI
npouecca. DepMEeHTHBIE CUCTEMBI. ACCUMUIISILIUS CEPhI B
pacteHuu. bronorndeckuii UK cepsl.

Docdop. 3HaueHue pasHbIX TUIOB (GochopcomepraIux
coenuHeHui B kietke. [Tocrymnenue pocdopa B KIeTKy,
IMyTH BKIIO4YeHUs docdopa B 0OMeH. YyacTue
COeIMHEHUH, coneprkamux Gocdop, B 00pazoBaHuU
KJIETOYHBIX CTPYKTYDP (DEPMEHTHBIX CHCTEM.
Maxkposprudeckue coequnenus pochopa, ux pons B
JHEPreTUIeCKOM OOMEeHe.

Jlex

7.2

MukpoXxuMuuecK1ii aHaau3 3071bl. AHTaroHM3M HOHOB
KaJIbIIUsl ¥ BOJOPOJIA.

JIab




7.3

Kanuii. 3nauenue xanus B o0OMeHe pacTUTEIBHOTO
opranu3ma. BiusiHue kanust Ha pu3ndecKue CBOHCTBA
MIPOTOILIA3MBI, Ha ()EPMEHTHI YTIIEPOJAHOTO OOMEHA,
cuHTe3 Oenka ap. Ponb xanus B moaiepKaHHuH BOAHOTO
OanaHca B TKaHSX.

Kanbuuit. CTpykTypHO 00pa3oBaTeIbHas POJb KaIbIIHs.
VYyacTre B 00pa30BaHUM KJIETOUHOW CTEHKH,
MOJIEp>)KAaHUHU CTPYKTYPHON IIETTOCTHOCTH MEMOpaH.
Marsuuiil. @opMbl yyacTHs MarHusi B MeTaboIu3Me.
Marnwii B cocTaBe XJ0poduiuia. Y4yacTue B peakiusIx
nepeHoca (GochopHsIX rpymi, B GOpMUPOBAHUU
(YHKIMOHAIBHO-aKTUBHBIX CTPYKTYP pUOOCOM.
MukpossnaemeHTsl. COBpeMEHHbIE PECTABICHUS O
POJI MUKPOIJIEMEHTOB B META00IM3ME PaCTEHUH.
dusnonornueckas pojib MeIu, Mapraaua, Mojuo/ieHa,
LIMHKa, 00pa ¥ JPYTrUX MUKPO3JIEMEHTOB.
BerlpamyBanue pacTeHuit 6e3 mouBbl

[MutarensHble cMecH. PU3NOTIOTHYECKHE OCHOBBI
MIpUMEHEHUs yA00peHui. becnoYBeHHbIC METOIbI
BbIpaluBaHus pacteHuil. [ mapononuka. Brman
OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B Pa3padOTKy
TEOPUH KOPHEBOT'O MIUTAHUS M BOIPOCOB XUMH3ALUH
CeJIbCKOTO X03sicTBa. 3HaueHue padot J.H.
[pstaumnukoBa, J.A. CabuHUHA B CO3/JTaHUN TEOPUH
MUHEPaIbHOIO MUTAHUS. Kopresoe nuranue kak
Ba)KHEHIINH (PaKTOp yIpaBIeHUS MPOIYKTUBHOCTBIO U
Ka4yeCTBOM ypOrKasl CEJIbCKOXO3SICTBEHHBIX PACTEHHH.
Y nobpenusi.

Cp
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Paznea 8. TEMA 7. ®U3UOJIOTI'UA POCTA A
PA3BUTHSA PACTEHUI

8.1

Omnpenenenue noHATUH "poct” u "pa3Burue” pacTeHUi.
[IpoGnema pocTa 1 pa3BUTHS HA KIETOYHOM U
MOJIEKYJISIPHOM YPOBHSIX.

O6ume 3akoHOMepHOCTH pocTa. Tumsl pocra y
pacCTeHMii: anuKabHbIH, 0a3aIbHbIi, HHTEPKAISPHBIH,
paluanabHBIM.

Knerounsie ocHOBBI pocTa. da3el pocTa;
SMOpHOHAJBHAS, pacTshKeHHs, U (HepeHINPOBKHU; HX
¢dusnonornyeckre ocooeHHoctu. MiaMeHeHus
Mopdoiioruu, MetaboIr3Ma, SJHEPTeTHKA TIPH
IIPOXOXKJCHUM KaXka0H ¢a3bl. [TIoHsTHE O KIETOUHOM
LUKJIE, BIUSHAE PA3THIHBIX (HaKTOPOB Ha JEICHUN
KJIeToK. PocT kietku B haze pacTspKeHUs!, MEXaHU3M
neicTBus aykcuHa. JuddepeHupoBKa KIETOK U
TKaHeH, npouecc JeTepMuHalui. TOTUIIOTEHTHOCTh
pacTUTENbHON KIETKHU.

Putm pocta pacrennii. bonbiias kpuBas pocra.
MaremaTHyeckoe BbIpa)KeHHE CKOPOCTU pOCTa.
buonornueckue vacel. [lomssprocTs. Perenepanust.
BnusiHue Temneparypsbl, CBeTa M JPyTrUX BHEITHUX
(akTOpOB Ha MHTEHCUBHOCTB poCTa. SIBICHHUE TTOKOS,
ero agantuBHas ¢pyHkuus. [Toko# riyOokuii u
BBIHYKJIeHHBIH. DU3UOIIOTHS TPOpacTaHUs
MOKOSIINXCS OPTaHOB.

Jlex

8.2

HOJ'IS[pHOCTB YCPCHKOB. Onpez[eneHMe HUHTCHCUBHOCTHU
TpaHCIUPALHWHU MO0 YMEHBIICHUIO MaCChl CPE3aHHBIX
JIUCTHEB.

JIab




8.3

I'opmoHanbHas cuctemMa pacTeHUN

[onstue puroropmona. Aykcunsl. dusnonorunyeckas
pois MYK. Metabonusm UYK. Tpancroptr MYK.
Mexanusm aevicteust VK. I'n66epennunbl. Cunres
ru66epemuinHoB. [eiicTBue ruboepernHoB Ha
MPOLIECCHI POCTA U pa3BUTHUS. MexaHu3M JeHCTBUS
ru66epeuinHoB. [L{uToKkHUHBL. XuMHUYecKas
CTPYKTYpPau CUHTE3 LUTOKUHHHOB. PHU3HO0IOTHYecKas
POJIb IUTOKUHUHOB. MexaHHU3M JeHCTBHSA
LIUTOKUHUHOB. AGciu3oBas kuciora (ABK).
Xumuueckasi CTpYKTypa U CHHTE3 aOCIIU30BO#t
kucnotel. Puznonorudeckas ponb ABK B pactenun.
Mexanusm gaeiicteus ABK. Otuien. CuHTE3 dTHIIEHA.
duznosornueckas pojib ITUIEHA B pACTEHHSIX.
MounekynsipHbBI MEXaHNU3M JEHCTBHS STUIICHA.
Bpaccunoctepounsl. Crpoenue, o0pa3oBaHue B
pacTeHuH, PU3NOIOTUUECKOE JIEHCTBHE.
B3aumoneiicTBue Mex1y pa3IMuHBIMU FTOPMOHAMH.
KacmonoBas kucnota. CanuiuioBas KUciIoTa.
CHHTETHYECKUE PETYJISTOPbI U HHI'MOUTOPHI pOCcTa
(repOunMABL, peTapaanThl, MOpHAKTHHBI, Ae()OTHAHTEI
1 JIECHKAHTBI), UX MPAKTHYECKOE IPUMEHEHHE.
PocToBrie nBImKEHMS

PocToBble 1 TypropHbie ABHKECHUS PACTCHUH.
Tponusmel (TpaBUTPOTIH3M, (POTOTPOTIH3M,
THIPOTPOIIU3M U XEMOTPOIU3M, TUTMOTPOITU3M).
Hacrtuu. Kpyrossie Hactuu. CeiicMoHacTU4IeCKue
nBIDKeHns. HacekoMosiiHbIe pacTeHusl.

JKvi3HeHHBII UKIT BRICIIHX pacTeHuil. OCHOBHBIE ITATTBI
OHTOTeHe3a (3MOPHOHANILHBIH, FOBEHHIIIBHBIH,
PEeNPOAYKTHBHEIH, 3pEIOCTh, CTAPOCTH), UX
Mop¢ooruyeckue 1 HrU3noI0ro-OMOXUMHYECKHE
0Cc00CHHOCTH. B3aNMOOTHOIIIEHUS MEXKTY POCTOM H
Pa3BUTHEM Ha OTAEJIBHBIX 3Talax OHTOTEHE3a.
dotomopdorenes

BuyTpenHue u BHEIIHUE (PAKTOPBI, peryIUpyIOIe
pazButue. [leiicTBue Temmeparypsl U cBeTa Ha pa3BUTHE
pactenuit. @otorponuzM. GUTOXPOMHAS CUCTEMA.
Perynsinust ¢ yaactueM gutoxpoma
(oTonepHoINYECcKON peakIiy, IPEphIBaHUE MOKOS,
pocTa ymcTheB. Penenius u pusnonornyeckas posb
KpacHOTo cBeTa. Perenuus n Gpu3noiorndeckas poib
CHHETO CBeTa.

I'opmonanbHas Teopus nBeteHus. Co3peBaHue III010B
u cemsH. [Iponecc crapenus.

KynbTypa n301upoBaHHBIX 3apOIbIIIE, OpraHOB,
TKaHef/‘I, KJICTOK, MPOTOIIJIACTOB - MOACJIb U3YUCHU
IIPOLIECCOB POCTA U pa3BUTHs. Mcnoap3oBaHNe MeToAa
KYJIBTYPBI KJICTOK JJIs1 U3YUCHUSA 61/[OJ'[OFI/II/I KJIICTKHU U
ITOHMMAaHHU B3aUMOOTHOIIEHUH YacTH U 1IeJI0r0 MPH
(YHKIIMOHUPOBAHUH KJIETOK B PACTUTEILHOM
OpraHusMe.

[TyTn npakTH4YeCKOro UCIONIb30BaHUS KYJIbTYD
PacTUTENBHBIX KJIETOK (OCBOOOXKAEHNE OT BUPYCHBIX
nH}eKIMi pacTeHni, MacCOBOE pa3MHOXKEHHE
pacTeHui, nosyyeHne G6MOMacchl KJICTOK-TIPOYLIEHTOB
MPaKTUICCKHU BaXKHBIX BCH_[GCTB).

Cp

Paznen 9. TEMA 8. YCTOMYNBOCTH
PACTEHUM K HEBJIATONIPUSITHBIM
®AKTOPAM




9.1 YCToi4uBOCTb KaK MPUCIIOCOOIEHHE pacTeHU K Jlex 5 2
yCIOBHUSIM CyInecTBOBaHUA. OTBETHBIE PEaKIN
pacTenuii Ha feiicTBUe HEOIArONPUATHBIX (PAKTOPOB.
duznonorus crpecca

OO1mue NpUHIUIBI aIalTUBHBIX PEAKIUi pacTeHuil Ha
skosornueckuii crpecc. Ctpecc-6enku. [Tytn
HOBBIIIEHUS] YCTOHIUBOCTH PACTEHUI.

9.2 Biusinue caxapo3bl Ha MOPO30YCTOHYHBOCTh JIa6 5 2
pacTHTENBHBIX KIeTOK. OnpeiesieHne yCThHYHOTO
anmapaTa B paCTHUTEIIbHBIX 00BEKTAX.

9.3 Peaxkius pacteHuii Ha BOIHBIN AeUIIAT Cp 5 9
(3acyxoycToH4nBOCTb pacteHuii). [louBeHHas u
aTMocdepHas 3acyxa. Hapymenus ¢gusuonoro-
OMOXHUMHIYECKHX MPOLECCOB B TKAHIX PACTEHUI B
yCIoBHsAX BojiHOTO Aeduimra. [Tyt npucnocodieHus
Pa3IMYHBIX TPYII KCEPOPHUTOB K yCIOBUSIM 3aCyXH.
Bnusinue Ha pacteHne u30biTKa Biard. Hapymienue
oOMeHa BEIECTB PACTEHUH IIPH MepeyBIAXKHEHHH.
AKXTHBaIHs aHA3POOHBIX TIPOIIECCOB, HAKOIUICHUE
TOKCUUYECKUX COCIMHEHUH B TKAHSAX PACTEHUI.
YCTONUNBOCT K aHOKCHH.

Peaknus pactenuit Ha TeMneparypy. JeiicTBue Ha
pacTeHusl BBICOKUX TeMIIEpaTyp (KapoyCcTOHIMBOCTh
pacTenuii). BnusHue HU3KUX MOJI0XKUTEIbHBIX.
TeMIieparyp (.X0JI0I0yCTOMIUBOCTD PACTEHUH),
HU3KUX, OTPULATEIIBHBIX TEMIIEPaTyp
(MOpO30yCTOWYHBOCTE PACTEHHIT) M TIOYBEHHO-
KJIMMAaTHUECKUX (PaKTOPOB (3UMOCTONKOCTH PACTEHHI),
3aKaJIMBAHUE PACTEHHH.

Peaxmust pacTenunit Ha BBICOKOE HEAEpKaHHUE COIU B
1o4Be (CONeyCTONUMBOCTh pacTeHuil). 3aconeHue o4ys
(COTIOHIIBI, COTOHYAKH, COOAN). Pa3zmnmaHbie BUABI
3aCOJIeHHS U UX BIUSHUE Ha X0J PU3HOIOTHUECKUX
nporecoB. MexaHU3MBI aJjanTaliuy TanoGUTHEIX
OpPraHrn3MoOB K COJISAM. MGTOZU)I TIOBBILLICHUSA
COJICYCTOMUMBOCTH PACTCHHUI.

OCOOCHHOCTH 3arpsi3HEHUS TOYB TSHKEIIBIMU
MeTaulaMH. TOKCHYHOCTD UX U1 PAaCTEHHUH.
PannoycroifunBocTh pacTeHuil 1 ee MEXaHU3MBI.
3arpsi3HeHHe aTMOC(Epbl CEPHUCTHIM Ta30M, OKCHIaMH
a30Ta U yIiepoJa, CoeJMHEeHUsIMH GTopa U JIp.
TOKCHYHOCTB UX JICHCTBUS HAa PaCTEHUSI.
DopMUpOBaHHE YCTONYHUBOCTH K ra3aM.

3amuTa pacTeHHH OT MaTOreHOB U GuTo(haros
Dusnonornyeckue u 6I/IOXI/IMI/I‘{CCKI/IC OCHOBBI
YCTOHUYMBOCTH BBICUIMX PACTEHUH K ITATOTCHHBIM
MUKpoopranuzMaM. [IpuduHs! 3THX 3a0071€BaHUA.
®uznonorus 60spHOTO pacreHus. Bunosoit
UMMYHHTET. Peakiys cBepXuyBCTBUTEIBHOCTH.
CHCTeMHBIN PHOOPETEHHBI IMMYHHUTET PACTCHHIA.
IlyTy noBeIIEHUS YCTONUUBOCTH pacTeHUH K
MH(EKIMOHHBIM 3a00JICBaHUSIM. Y CTOHYMBOCTh
pacteHuit k purodaram.

OO0111ie NPUHIMITEI OPTaHU3ALNN CUCTEM
CaMOPETYIIAIMHU 3eJICHOT0 PACTCHUS U €T0
B3aUMOJICHCTBHS ¢ KOMIIOHEHTaMHU OHMOTeoIeH03a
Bropuunslif MeTab0IN3M PaCTEHHH.

Tepnensl. @eHoIbHBIE COSAMHEHHS (KyMapHHBI,
(h;1aBOHOM/IBI, TAHUHBI, TUTHHH). A30TOCOJepKaIINe
BTOPHYHBIE BELIECTBA (AJIKAJIOUAbI, [HAHOTCHHBIE
TJINKO3HIBI U TIIFOKO3WHOJIATHI).

5. OHEHOYHBIE MATEPHUAJIBI JUISI TPOBEJEHWS TEKYIIENA U MPOMEXKYTOYHOU ATTECTALIMM

5.1. OneHo4Hble MaTepHAaJbl 1151 IPOBeJeHUs TeKylleld aTTecTaluu

1. Bopocs! 11 KOHTPOJIbHBIX padoT:




Tema 1. OcoOOEHHOCTH CTPOEHUSI PACTUTEIBHOM KIETKU

1. KakoBbI CTPYKTYpHBIC 0COOCHHOCTH PACTHTEIILHON KIIETKH? YeM KIIETKH KHUBOTHBIX OTIIMYAIOTCS OT PACTUTEIBHBIX KIETOK?

2. OxapakTepHu3yiTe IIIaBHbIe KOMIIOHEHTBI, BXOJSIIIE B COCTAB KJIETOYHON 000JI0UKH, HX XUMUIECKYIO CTPYKTYPY, XapaKTep CBs3eH,
BO3HUKAIOIIUX MEXTY HUMHU.

3. Onummre GU3HOIOTHIESCKUE MPOLECCHI U CTPYKTYPY Sapa.

4. Yto Takoe TpaHCTeHHbIe pacTeHus? Kak X MoJIydaroT U Kakoe 3HaYCHHE OHH UMEIOT?

5. JlaiiTe onpeneneHue MOHATUAM «THQDY3HD» 1 «OCMOCH.

6. Uem onpenensiercs HampasieHue quddy3uu?

7. Uro Takoe BOIHBIN MOTeHIMAa kiaeTku? KakoBel ero cocraBisonie?

8. OxapakTepu3syiTe 3Tarnbl MOCTYIUICHHS HOHOB B KIIeTKy. KakoBo wux 3HaueHue? 9. YTo ABISETCSI HCTOYHUKOM SHEPTUH IS
IIPOLIECCOB aKTUBHOTO TpaHcmopra?

Tema 2. @otocunres.

1. Yro Takoe reTepoTpodHbIi U aBTOTPOGHBIN TUI MUTAHUA?

2. KakoBbI 0COOEHHOCTH ITOCTYIUICHHUS YTIIEKUCIIOTO Ta3a U3 aTMoc(epsl K 3eIeHBIM IacTiaaM? UTo CrocoOCTBYET U UTO 3aTPy THSIET
3TOT npouecc?

3. HazoBuTe u3BecTHBIE BaM THUIHI I1acTua. KakoBa Mx B3aUMOCBS3b?

4. Yto takoe nurmenTsl? KakoBa ux ¢usuonaornieckas poib?

5. XuMHYeCKoe CTPOCHUE MOJIEKYJIBI XJI0pOhHILIa.

6. B ueM 3HaueHue paboT K.A. Tumupszesa?

7. KakoBa (huznosoruyeckas poyib KapOTHHOUIOB, pukoOMIMHOB? UTO Takoe XpoMaTHiecKas aaanTamus’?

8. KpaTtko oxapakTepusyiiTe OCHOBHBIE STaIbl poTocHHTe3a. Kakue CyIecTBYIOT 10Ka3aTeIbCTBa, YTO ()OTOCHHTE3 BKIIIOYACT
CBETOBBIE M TEMHOBBIE PEAKINU?

9. [uknnueckoe U HemUKIM4Yeckoe horodochopuupoBanue.

10. [ukn Kanpuna. HazoBure u oxapaktepu3syite ocHOBHbIE (ha3bl nukia KanbBuHa.

11. Hukn Xaty-Ciaka-Kaprunosa.

12. Yro Takoe poToapixaHue?

13. Oxapaxrepusyiite ocHoBHbIe ocobeHHOcTH CAM-n1yTH hoTocuHresa.

14. TlpuBeauTe MPUMEPHI B3aMMHOTO BJIMSHUS BHEIIHUX ()aKTOPOB HA HHTEHCHBHOCTH (POTOCHHTE3A.

2. IlpuMepsl TECTOBBIX 3aJaHUMH:

1. V npokapuorT, B CpaBHEHHHU C 3YKapHOTaMH, OTCYTCTBYIOT
a) MUTOXOH/IpHH; 0) XJIOPOILIACTHI; B) JIU30COMBI; T) KoJbueBas JJHK

2. BMecTo MUTOXOHAPHIA U IUTACTHU]T Y TPOKAPUOT UMEIOTCS
a) Me3ocombl; 0) OT1P; B) 1130cOMBI; T) KOMIUTEKC [0Jb kK

3. B MeMOpaHax 3yKapHor...
a) OJUH CIION JUIHJIOB; ©) IBa CJIOS JIMNUAOB; B) TPU CJIOS JIUMUOB; T') Y4eThIPE CJIOS JIUMUI0B

4. B KJeTKe OCYIIECTBIISIOT CHHTE3 OSJIKOB — TPaHC(POPMAITHIO MATPUUHOM, 1K HHopMmarmonHoi, PHK
a) MUTOXOHIpHH; ©) pUOOCOMBI; B) JICWKOILIACTHI; T) JIU30COMBI

5. Oprasenbl KJIETKH, 00eCIeYnBaloIie SHepreTHIeCKUue NOTPEOHOCTU KIETOK

a) MUTOXOHAPUH; ©0) puOOCOMBI; B) MEPOKCHUCOMEI;  T) JIM30COMBI

0. .... MHOTOYHCIICHHBI B KJIETKaX JHUCTHEB, IJIe OHU TECHO CBSA3aHbI C XJIOPOIIacTaMu. B HUX okucisercs

CUHTE3MpyeMas B XJIOpoIIacTax B XoJ1e pOTOCHHTE3a IIIMKOJIEBasi KMCIOTa U 00pa3yeTcsi aMUHOKHUCIIOTa TIIMIIMH, KOTOpas B
IMUTOXOHZIPUSIX TIPEBPALIACTCS B CEPHH.

7. Pacnipenenuts. B cocTaB KIeTOYHOH CTEHKU BXOAAT A) CTPYKTYPHBIE KOMIIOHEHTHI, b) KOMIIOHEHTHI MaTpUKCa CTCHKH,
B) nnKpycTHpYIOIEe KOMIOHEHTHI U [') BelecTBa, OTKIIaIbIBAIONINECS Ha IOBEPXHOCTH CTEHKU

a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOE€pHH; [) TeMUIIEIUIIOJIO3bI; €) IEKTHH; k) OerKy; 3) 1eIUI0II03a

8 SIBJISICTCS] BYKHON 4acThIO KJIETKH, €e BHYTpeHHeH cpenoil. OHa mpeacTaBisieT co00 CIOKHYIO KOJUIOUAHYIO CUCTEMY,
KOTOpas o0pazoBaHa OelKaMu, HyKJIEHHOBBIMU KHCIIOTAMH, YTIJIEBOJAMH, BOJAOH U IPYTHMH BELIECTBAMH.

9. Pacnipenenuts. B coctaB KiueTku BXOAAT A) AByMeMOpaHHbIe OpraHeuibl, b) oqHoMeMOpaHHbIe opraHesuisl 1 B) HeMeMOpaHHbIE
OpTaHeNIbL:

a) 1acTUIbl; 6) MUTOXOHJPUH; B) KJIIETOYHOE SAPO; I') puOOCOMBI; /1) KJIeTOUHBIH HeHTp; €) DIIP; x) kommiexc ['onbmky; 3)
JIM30COMBI; 1) BaKyOJIH;

3. Ilpumepsl 3a1a4:

Tema 1. OcobeHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKH.

1. C nomoplo, KAKUX MPUEMOB MOXHO OTJIMYUTD JKUBYIO KIETKY OT MEPTBOIi?

2. TloGer snmonen BeIAeprkaH B TeUeHUE 1 4 B pacTBOpe HEHTPATILHOTO KPACHOTO, IIOCJIE Y€r0 OTOPBAJIH JIUCThS U PACCMOTPENHN Ha
cBeTI0M (oHe. HuxHue (B3pOCiible) IUCThSI OKPACUIUCh HONHOCTBIO, CPEJHUE - YACTHYHO, @ Y CaMOr'0 MOJIOJIOTO JIUCTa ObLI




OKpAIIICH TOJIbKO KOHYUK. Kak OOBSICHUTh MOMY4YEHHBIN pe3ynbTar?

3. Kakue 0cOOEHHOCTH KJICTKH MPHUJIAIOT €if CBOWCTBA OCMOTHYECKOW CHCTeMbI? UeM OTIMYaeTcsi pacTUTENbHAS KJIETKA OT
ocmomerpa?

4.V KaKoro pacTeHHs BBIILIE OCMOTHYECKOE JaBJICHUE KIETOYHOTO COKA: Y BEIPOCLIETO B TEHHCTOM BJIa)KHOM MECTE WIIH Y PAacTyIIero
B crenu? Kak OOBSACHUTD 3TH pa3nuuus’?

5. B kieTkax KakuX pacTeHHUi BBIIIE KOHIEHTPALHS KICTOYHOTO COKa: Y PACTYIINX Ha COJIOHYAKaX WM Ha He3aCONEHHBIX mouBax? C
YeM 3TO CBS3aHO?

6. KiteTka ¢ 0CMOTHYECKHMM JaBieHHeM KiieTouHoro coka 1 MIla morpysxena B pactBop KCl, ocMoTrdeckoe maBieHue KOTOpOro 2
MITa. YTto npou30iaeT ¢ KIeTKOU?

7. Yto 3aHMMAaET MPOCTPAHCTBO MEKAY KJIETOYHOHN CTEHKOM M IIUTOIIA3MO# B TIa3MOJIM3UPOBAHHON KIIETKE?

8. KieTka morpysxeHa B JUCTHIUTMPOBAHHYIO BOIy. B KakoM ciydae kieTka OyAeT BcachlBaTh BOMY, a B KAKOM He OyneT?

9. B 6 cocynos namutsl pactBopsl NaCl ¢ konrentpanusamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3T pacTBOPBI OTPY3HITH MOJIOCKH,
BBIPE3aHHbIC U3 KapTO(DETBHOTO KITYOHs, IJMHA KOTOPBIX paBHsuiachk 40 Mm. Kak 00bCHUTH MOTyYeHHbIE pe3yabTaThl? [loueMy mutiHa
TOJIOCOK OKa3ajiach OAMHAKOBOM B TPEX MOCIEIHUX PacTBOpax?

10. /IBe »HBbIE KJICTKH COMPHUKACAIOTCS IpyT ¢ ApyroM. Kyma Oyaer mepeaBuratbest BoJia, €CIH y MEPBOM KIIETKA OCMOTHYECKOE
JIaBJICHHE KIETOYHOTro coka paBHo 1,1 MIIa, TypropHoe nasnenue - 0,4 MlIIa, a y BTOpoOii KJIETKH COOTBETCTBYIOIIHE MTOKA3aTEITH
pasusl 1,5 u 1,2 MITa?

5.2. OueHo4HbIE MaTepuaJIbl 1J151 NIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTreCcTaluu

BOHpOCI)I JUISL TOATOTOBKH K 3a4CTy

1. TIpeamert, 3amayuu, aClIeKThl, YPOBHH, HAIIPaBJICHUs (PU3HOJIOTHH PACTEHUIA.

2. CBsi3b (PM3HOJIOTHU PACTCHUH C APYTHMMH OHOJOTMYECKUMHU HAYKaMH.

3. OOBeKT n3yueHus: GU3NoNOruy pacreHuid. Kietka - kak opraHu3M U Kak JIeMeHTapHasi CTPYKTYpa MHOTOKJIETOYHOTO OpraHu3Ma
3€JIEHOTO PACTEHHSL.

4. Crnenuduyeckre 0cOOEHHOCTH PACTUTENBHON, TPUOHOM U JKUBOTHOW KJIETKH.

5. OcHOBHBIE CTPYKTYPHBIE JIEMEHTHI 9YKapHOTHOU KIIETKH.

6. DU3UKO-XMMHUYESCKHE CBOWCTBA MPOTOILIA3MBbI (MIPOHUIIAEMOCTD, BA3KOCTh, JBMKEHHE U JIp.)
7. VICTOYHUKY SHEPTUU B OHOJIOTMYECKUX CUCTeMaX. ABTOTPO(HOCTh U IreTepOTPOPHOCTS.
8. CymHocTs 1 3HaueHue gporocunresa. Paborer K.A. Tumupsizena.

9. TIurMeHTHBIE CHCTEMEI.

10. Xnopoduist.

11. DukoOUIHUIIPOTECHHBI.

12. KapoTuHOHIBbI.

13.TlepBuynble mpoliecchl GOTOCHHTE3A.

14. TemHOBas cTaaus POTOCUHTE3A.

15. doronapixaHue.

16. uka X3u-Cioka-Kaprnunosa.

17. CAM- tun metabonusma.

18. OcobenHocTH poTOCHHTE3a y PACTEHHUH Pa3HBIX SKOJIOTUYECKHX IPYIIL.

19. Dxonorus GoTocunTe3a.

20. Yuenue o gpIXaHuH. 3HaYEHUE U CYIIHOCTb.

21. Teopust apixanus [Nammanuna.

22. TlepekucHas Teopus okucieHns baxa.

23. Teopus apixanus u Opoxenust Kocrsruena.

24. TlenTozoMoHO(DOCHATHBII MYTh OKHCICHHS TITIOKO3BI.

25. I'nukomnus.

26. Pasnuunbie BUBI OPOXKEHUS.

27. ukn Kpeoca.

28. ' MMOKCHIIATHBIH LIUKIT.

29. DKOIOTHs IBIXaHHUS.

30. 3HaueHUE BOJBI B )KUZHEEIATEILHOCTH PACTCHHH.

31. OcHOBHBIC 32aKOHOMEPHOCTH TIOTJIONICHUS BOABI KJIETKOH.

32. MexaHU3M HepeIBHKEHHS BOJIBI [0 PACTEHHUIO.

33. ITyTu OIKHETO M JaJBHETO TPAHCIIOPTA.

34. BolaesneHue BOAbI paCTCHHUEM.

35. T'yrranus. TpaHncrupanusi.

36. YcTpuuHas U KYTHKYJISIpHAs TPAaHCIMPALIHSL.

37. OcobeHHOCTH BOZOOOMEHA Y PACTEHUH Pa3HBIX IKOJOTHYESCKUX TPYIIIL.

38. Ponpb pacTeHuii B KpyroBOpOTe MHHEPAIBHBIX 3IEMEHTOB B Onocdepe.
39.TloTpeOHOCTh PacTEeHHH B DIIEMEHTAaX MUHEPAIBHOTO MUTAHHS.

40. Knaccudukanus MHHEPaJIbHBIX 3JIEMEHTOB, HEOOXOIUMBIX JJIsl pACTECHH.

41. ®u3HONIOr0-0HOXUMHUYECKAst POIIb OCHOBHBIX 2JIEMEHTOB IMUTAHHUS.

42. Azot. Cepa. ®ocdop. Kamuit. Kanpunii. Marauii.

43. MukpoanemeHTsl. COBpeMEHHbIE TIPEIICTABICHAS O POJIM MUKPOJJIEMEHTOB B MeTaboNi3Me pacTeHuid. 44,  BripamuBanue
pacteHuii 6e3 MoYBHI.

45. TTuTtatenbHbie cMecH. [ HAPONIOHHKA.

46. KopHeBoe nuTaHue Kak BaXHEHIHH GakTop yrnpaBieHns NPOAYKTHBHOCTBIO M KAYECTBOM YPOKasi CEIbCKOX03HCTBEHHBIX
pacTeHui.




47.Y nobpenusi.

48.Pocr u pazBurue. OHTOTEHE3.

49.Drarnbl OHTOTreHe3a BhICHIMX pacTeHnid. KOBeHMIBHBIH dTan. DTan ctapocTu u oTMupanus. 50. Juddepenuuposka u poct
pacTeHwiA.

51.Perenepalus y pacTeHHUI.

52. Bnusinue (akTopoB BHEILIHEH Cpe/ibl Ha POCT pacTECHH.

53. ®UTOropMOHEL

54.Vcionp30BaHNe CHHTETHYECKHUX PETYISTOPOB POCTA B PACTCHUEBOICTBE.
55. Crioco0bl IBHXKEHUS y pacTeHU. BHYTpUKIIETOUHbIE IBUKEHUS.

56. PocToBBIE TBIKEHUS.

57. TypropHsie 00paTHMBbIE ABHKECHUSI.

58. CriocoObI 3aIUTHI M HAJIS)KHOCTh PACTUTEIILHBIX OPTaHM3MOB.

59. ®usuonorus crpecca.

60.3acyx0ycTOWYMBOCTh U YCTOMYMBOCTD K TIEPETPEBY .

61. YcToWYMBOCT PACTCHUH K HU3KUM TEMIICPATYPaM.

62. ConeycToiuuBOCTS.

63. YCcTOHYMBOCTD K HEAOCTATKY KUCIOPOIa

64. T'a30yCcTOWYHBOCTb.

65. PagroycroiunBoCTh

66. YcToiuuBOCTh pacTeHUi K HH(PEKIIMOHHBIM OO0JIE3HAM.

6. YYUEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas JiuTeparypa

(OcHOBHas MuTEparypa:

1. Kopsrug, 0. B. ®usnonorus pacrenuii : yueoHoe mocodue / 0. B. Kopsrus, E. I'. Kymukosa, H. B. Kopsruna. — Ilensa : [ICAY, 2019.
— 308 c. — Texcr : anexkTpoHHbIH // JIanb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131084 (mzata
oOpanienus: 03.02.2022). — Pexxum J0CTyIa: sl aBTOPH3. TOJIE30BaTEINCH.

2. KymukoBa, E. I'. ®usnonorns pacrenuii : yuebnoe nocobue / E. I'. Kynukosa, 1O. B. Kopsrun, H. B. Kopsiruna. — Ilen3a : I[ITAY, 2018.
— 192 c. — Texcr : anexkTpoHHbIH // JIab : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131063 (mata

oOpamenus: 03.02.2022). — Pexxum gocTyna: Al aBTOPH3. TOIb30BaTENCH.

3.Auapees, B.I1L. Jlekuuu no ¢usuonoruu pacrenuii / B.I1. Aunpees; nay4. pen. [.A. Bopo6eiikoB ; Poccuiickuii rocyaapCTBEHHBIN
mearornueckuii yausepeureT uM. A. U. T'epriena. — Cankr-IletepOypr: PITIY um. A. U. I'epuena, 2012. — 300 c. [DaekTpoHHEIH pecypce]. -
URL: http://biblioclub.ru/index.php?page=book&id=428272 (nara oGpamienus: 15.10.2019).

/TonoTHUTENIBHAS TUTEpaTypa:

1.ITankparosa, E. M. [IpakTukyM o (pu3HOIOTHH paCcTEHHUH C OCHOBaMHU OHOJIOTMYECKOil Xumuy : yuebHoe nocobue / E. M. ITankparoBa. —
3-¢ m31. — Cankr-IletepOypr : KBaapo, 2021. — 176 ¢. — ISBN 978-5-906371-83-0. — Tekcr : anextponnsiii // [{upposoit
o6pasoBarensHblii pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103127.html (nara o6pamenus: 03.02.2022). —
Pexxum octyna: Ui aBTOpU3Up. MOJIb30BaTENeH

2. Xpomoga, T. M. Borannka ¢ ocHOBam# (PU3HOJIOTHH pacTeHnH : yueOHUK it By30B / T. M. Xpomosa. — Cankr-IletepOypr : Jlansp, 2022.

— 380 c. — ISBN 978-5-8114-8458-4. — Texcr : anekTpoHHslit // JIansb : a1ekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/193291 (marta obpamenus: 03.02.2022). — Pexxum gocryna: ans aBropus. [lonszoBareneit

3. Cxymuenko B.B., Manbimesa O.H. Uy6ounckuit M.A. ®usnonorus pacrenuii. Cankr-IlerepOyprekuil rocy1apcTBEHHBIH JTeCOTEXHHYESCKUH
yauBepcutet uenn C.M. Kupoa. YyebHnoe mocodue (mpaktukym) 104 ctp. 2017. https://e.lanbook.com/search?query

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

31 : CaliT MUHHCTEPCTBA JIECHOTO X03s1iicTBa TBepkol obnactu https://mMuHiec. TBepckas oonactb. pdckoit obnacTu
https/mMuHIIEC.
22 : ®BY"Poccwuiickuii TieHTp 3amuThI Jgeca" Lentp 3amuTsl teca TBepckoit obmactu http://tver. rcfh.ru

93 : ®I'BY Pocnecundopr https://roslesinforg.ru

6.3.1 IlepeyeHsb MPOrpaMMHOr0 odecreyeHust

6.3.1.1{Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office mpodeccronansusiii mwroc 2013

6.3.1.3| Kaspersky Endpoint Security 10 g Windows

6.3.1.4| Adobe Reader X1 (11.0.13) - Russian

6.3.1.5/Google Chrome

6.3.1.6| WinDjView

6.3.1.7| Foxit Reader

6.3.2 CoBpeMeHHBIe TPO(ecCHOHAIBHBIE 0a3bl IAHHBIX H HHQOPMAILIHOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1| OBC «ZNANIUM.COM»

6.3.2.2|9BC «IOPAUT»

6.3.2.3|3bC «YHuBepcureTcKas OHOIMOTeKa OHIAiTH



http://biblioclub.ru/index.php?page=book&id=428272
http://tver/

6.3.2.4| OBC IPRbooks

6.3.2.5|9BC «Jlaub»

6.3.2.6| O6C TeI'Y

6.3.2.7|9bC BOOK.ru

6.4 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

6.4.1| AuckyccrnoHHbIe TEXHONOTHH (HOPYM, CUMITIO3UYM, J1e0aThl, aKBApPHyMHAas TUCKYCCHS, TaHEIbHAS TUCKYCCHUS, KPYTIIBIN

6.4.2| MeToibl TpYyMIIOBOTO pPELICHUsT TBOPUECKHX 3a1a4 (Meto Jenbdu, Meton 6—6, METO/ pa3BUBAOIICH KOOTIEpAInH,

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JTUCHUIIJIMHBI (MOAY JI5)

Aynuropust Oo6opynoBanue
5-324 MUKPOCKOIIBL , TEPMOCTAT, LEHTPU(YTra, XOI0JUIbHUK «IUHAPY, 3NEKTPOILIUTKHU, CTEPUIN3ATOP, BECHI
TOPCHOHHBIE, CBETHIBHUKH HACTONBHBIE, IIKa() CyIIMIBHBIN, OaHA KOMOMHUPOBAaHHAS, IEPEHOCHON MYIbTHMEANITHBII
KOMILIEKC, IEPEHOCHOM HOYTOYK, yueOHast MeOelb
5-318 MYJIbTUMEAUIHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHas Mebenb

8. METOAUYECKHUE MATEPHAJIbBI JIS1I OBYYAIOIIUXCS ITIO OCBOEHUIO JUCIHHATIITUHBI

Kypoukun C.A. Mertoauueckoe nocodue: Pabouas terpans no ¢pusnonoruu pactenuii. Teeps, TBI'Y. 2019. - 113 c.




MMPUJIOKEHHUE 1

5. OEHOYHBIE MATEPHAJIBI JIJIs1 TIPOBEJEHUA TEKYIIEW U TIPOMEXYTOYHOM ATTECTALIAU

5.1. OueHovYHBIe MaTepPHAJIBI JJIsl IPOBEAeHUs TeKylIeil aTTecTaluu
1. Bonipocs! UIs1 KOHTPOJIBLHBIX PadoT.

Tema 1. OcoOeHHOCTH CTPOEHHS PACTUTEIBHON KIICTKH

1. KakoBBI CTPYKTYpHBIC 0COOCHHOCTH PAaCTUTEILHOU KiIeTKU? UeM KICTKH KUBOTHBIX OTIHYAIOTCS OT PACTUTEIBHBIX
KJIETOK?
2. OxapakTepHu3yiTe TiIaBHbIC KOMIIOHCHTBI, BXOSIIIE B COCTAB KIETOYHON 000JIOUKH, HX XUMHUYECKYIO CTPYKTYPY,

XapakTep CBA3EH, BOZHUKAIOIIUX MEXKIY HUMHU.

Onumite HU3NOIOTHYSCKUE MPOIECCHI U CTPYKTYPY SAApa.

Yro Takoe TpaHCreHHbIe pacTeHus1? Kak ux moirydaroT v Kakoe 3Ha4eHHe OHU UMEIOT?
MaiiTe onpeaecHIE TOHATHIM «TUPPY3UD U KOCMOC).

Yem ompezensiercs HanpaBiieHHe TudQy3un’?

Yro Takoe BOOHBIN MoTeHIMal kKieTku? KakoBbI €ero cocTaBIsiionue?
OxapakTepu3yiTe TaIbl MOCTYIUICHHUST HOHOB B KIIeTKy. KakoBo ux 3HaueHHE?

UTto sABASETCSI HCTOUHUKOM DHEPTHH JUIS IPOLIECCOB aKTUBHOTO TpaHcHopTa?

©ooNOoO AW

Tema 2. @oToCHHTES.

1. UYro takoe reTepoTpodHEIH U aBTOTPOQHBIH THIT TUTAHUA?

2. KakoBbI 0COOEHHOCTH MOCTYIUICHUS YTIEKHUCIIOTO Ta3a U3 aTMOC(eps! K 3eJIeHbIM nacTuaamM? YTo crocoOCTBYET U
YTO 3aTPyIHSET 3TOT mpomuecc?

HazoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa nx ¢usmonorndeckas poib?

XUMHUYECKOE CTPOCHUE MOJIEKYJIBI XJIOPO(HIIIa.

B uem 3Hauenue pabor K. A. Tumupsizesa?

KakoBa ¢usmonormyeckas poib KapoTHHOUIOB, GUKOOMIMHOB? YTO Takoe XpoMaTHdecKas afanTaris?

Kpatko oxapakrepu3yiTe OCHOBHBIE dTaIlbl (OTOCHHTE3a. Kakue CylecTByI0T 10Ka3aTeNbCTBa, YTO JOTOCHHTES
BKJII0YAeT CBETOBBIC U TEMHOBBIE PEaKIiu?

N Ok Ww

9. [Muknnyeckoe u HenuKIHUeckoe GoTodochopunupoanue.

10. Lukn KansBuna. HazoBure u oxapakrepu3yiiTe ocHOBHbIe (ha3bl 1ukia KanbBuHa.

11. Hukn Xos1u-Codka-Kaprnmnosa.

12. Yro Takoe poromsixanue?

13. OxapakTepusyiite ocHOBHBIE ocobeHHOCTH CAM-IyTH (hOTOCHHTE3A.

14. [IpuBennTe NpHMEpPHl B3aUMHOTO BIMSHMS BHEIIHUX (PAKTOPOB Ha HHTEHCUBHOCTH (JOTOCHHTE3A.

Tema 3.

1. Bronorndeckast posib IbIXaHUS B )KU3HU PACTCHHUSL.

2. Bxutag oTedecTBEHHBIX U 3apyOeKHBIX YUCHBIX B CTAHOBJICHHE M Pa3BUTHE YUCHHS O JBIXaHUH.

3. Teopun MexaHU3MOB OHOJIOTHYECKOT0 OKUCIIeHHS (Teopus apixanus [lannanuna, [lepexkncHast TeOpHs OKUCICHUS
baxa. Teopus Koctsruesa).

4. Karanutuueckue cuctemsl AbIXaHus (AETUAPOTEHA3BI, OKCHIIA3bI, KapOOKCHIIa3bl, TpaHC(epas3sl U Ap.).

5. Muroxonapuu. X crpykrypa u QyHKIUH.

6. [TyTH OKHCIIeHUs] OpraHMYEeCKUX BellecTB B KieTke. [lenro3omoHodocharHblil myTh. ['Mukonu3. Pazinunbie BUIbI
6poxenust. Lnkn Kpedca. ['muokcunathsiii nukil. XapakTeprucTHKa OCHOBHBIX CTAANH [IUKIIOB.

7. 3aBHCHMOCTb JbIXaHHA OT (PAaKTOPOB BHEIIHEW CPEbI.

Tema 4, 5.

1. O6mwsacuHute, mouemy K.A. TuMups3eB Ha3pIBaJ TPAHCITHUPAITUIO «HEOOXOIUMBIM (PH3HOIOTHIECKUM 3I0M» 7

2. KakoBo cooTHOIIEHNE KOJIMUECTBA BO/IBI, HCIIAPSIEMO Yepe3 YCThUIIA U CO CBOOOIHOMN BOIHOMN IMMOBEPXHOCTH TOH ke
wiomaau? Yem ato oObsicHIeTCA?

3. Kaxue Tuns! nBrkeHust ycrbuil BaM u3zBectHbl? KakoB nx mexanu3m? Kakoso 3nauenue ABK u nonos K+ B
MexaHu3Max?.

4. [Touemy BeTep yCHUIIMBAET TPAHCIHUPALMIO, & OIYIIEHHOCTb JINCTHEB YMEHBINAET TPAHCIUPALUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAIOIINE [TOCTYTIJICHHE BOBI B KIETKH KOpHS. B 4eM ponb mpomeccor
MmeTabom3ma’?

6. UYro Takoe 1urad pacteHuit? KakoB MexaHn3M 3Toro mpouecca?

7. Kak cBoiicTBa OYBHI BIHAIOT Ha MOCTYIJICHHUE BOABI B KJIETKH KOPHs? Kakne CriIbl IpensaTCTBYIOT MOCTYTIIICHHIO
BOJIBI U3 TTOYBBI?

8. bimxHuii 1 nansHUN TPaHCTIOPT BOJBI.

9. OObsacHATE CYIIHOCTb TCOpHUU CUCTIJICHUS.




10. OxapaxTepusyiTe pacTeHHsI pa3HbIX HKOJOTMUYECKUX TPYMII IO OTHOUIEHUIO K BOJE.

—
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Ponb pacTenuii B KpyroBopote MUHEPAIbHBIX AJIEMEHTOB B OHOchepe.

[ToTpeOHOCTD pacTeHUil B 3JIeMEHTaX MHUHEPAILHOTO MMUTAHUSL.

Krnaccudukanmm MuHEpaIbHBIX 3JIEMEHTOB.

Pois mponreccoB auddysnm u agcopOImm, HX XapaKTePUCTHKA.

BinxHM TpaHCIOPT HOHOB B TKAHAX KOPHSL.

JanbHuil TpaHCHIOPT.

Azot. Cepa. ®octop. Kammit. Kanpuumit. Maramii. XKemeszo.

MuxkposnemeHTsl.  Pu3nonormyeckas poiab MeIu, MapraHna, MoiauOIeHa, IMHKa, Oopa .

BeipanBanue pacrenuii 6e3 moussl. [Iutatenbubie cMecu. Ou3nonornueckre 0OCHOBBI IPUMEHEHHS YJ00pEHU.
BecnqueHHme METO/Ibl BHIPAIIMBAHUS pacTeHHi. [ uapornonuka. A>pornoHuKa.

CoNoOR~ONE

10. Opraandeckre 1 HEOPTaHUIECKUE BUIBI yIOOPSHHUIL.

Tema 7.

1. [onsTue "poct" u "pa3zpurue" pacTeHH.

2. Oo0mrre 3aKOHOMEPHOCTH pocTa. THIIBI pocTa Y pacTeHUH: allMKaNbHBINA, 0a3albHUbIA, HHTEPKAISPHBIA, paTuaTbHBIH.
3. Knerounsie ocHOBBI pocTa. da3el pocta; SMOpHOHANBHAS, pacTsDKEHHs, AU PEPEHIIMPOBKU; UX (PU3HOIOTHIECKIE
0COOCHHOCTH. 4.

BrnusiHue Temneparypbl, CBeTa M APYTHX BHEUTHHUX (PaKTOPOB HA MHTEHCUBHOCTB POCTA.

5 SBnenue mokost. [Tokoit riryOOKwii ¥ BRIHY XK ICHHBIH. DU3HOTIOTHS MPOPACTAHUS IOKOSIIIIUXCS OPTaHOB.
6. [NonsTre puTOrOpMOHa. AYKCHHEL.

7. I'n66epennuHbL.
8
9

LuToKMHUHEL.

. AobcmuzoBas kuciora (ABK). DTuren.
10. BpaccunocTeponsl.
11. CHHTEeTHYECKHE PETyIIATOPHI M HHTHOUTOPHI pocTa (TepOUIIIbI, peTapaaHThl, MOP(PAKTUHEI, 1e(OTHAHTH U
JIECUKAHTHI), UX TIPAKTUYECKOE IPUMEHEHHE.
12, PocToBble U TypropHble ABHXEHHS PACTCHHUM.
Tema 8.
1. YcToidMBOCTh Kak MPUCTIOCOOIEHHE PaCTEHUH K YCIIOBHSM CYIIECTBOBaHUs. DKoJornieckuii crpecc. Crpecc-0emKH.
2. Peaxuus pacteHnii Ha BOAHBIN JeUIUT (3aCYyX0yCTOHYMBOCTh PACTEHU).
3. Peaxuust pactenuil Ha Temneparypy. XKapoycToHduBOCTh pacTeHUud. X0JI0J0yCTONYUBOCTb PAaCTEHHUM.
Mopo30ycTOHYHMBOCTh PaCTEHUH.
4. Peakuust pacTeHHii Ha BRICOKOE HEJlep>KaHUE COJU B TIOYBE (COJIEYCTOWIMBOCTh PACTEHUH). 3acoIeH e OB (COJIOHIIBI,

COJIOHYAKH, COJIO/IN).

Oco0eHHOCTH 3arpsi3HEHUS MT0YB TSDKEIBIMU MeTaJuTaMK. TOKCUYHOCTh UX JJIsl PACTEHHI.

PanuoycTouuBOCTh paCTEHUM U €€ MEXAHU3MBI.

3arpsizHeHue aTMocdephl ra3amu.

dusnonornyeckue 1 OMOXMMHUYECKHE OCHOBBI YCTOIUMBOCTH BBICIINX PACTCHUH K TATOT€HHBIM MUKPOOPTaHI3MAaM.
Bropuunsblii MeTabonu3m pacrenuit. Teprnensl. DeHonbHbIE coeMHeHNUs (KyMapyHbl, ()JIaBOHOWIBI, TAHUHBL, JTUTHUH).
A30Tocoz[ep>1<aume BTOPHUYHBIE BELIECTBA.

G ® o o

2. TecroBble 3aganus (Cm. MeToanueckyio pa3padorky). lIpumep:

Tema 1. OCOOEHHOCTH CTPOCHHS PACTUTEIBHOM KIETKH (OJIMH WM HECKOIBKO MPAaBUIBHBIX OTBETOB)

1. Y IpokapHuoT, B CpaBHEHUH C 3YKapHOTaMHU, OTCYTCTBYIOT

a) MUTOXOH/IPHH; 0) XJIOPOIUIACTHI; B) IM30COMEI; T') KoubiieBast JJHK

2. BmecTo MUTOXOHIpUH U IUIACTUA Y IPOKAPHOT UMEIOTCS

a) Mmezocomsl; 6) OI1P; B) MM30COMBI; T') KOMITIEKC [ 0JIb1KHI

3. B memOpanax 3ykapHor...

a) OJIMH CJION JINIHJIOB; 0) IBa CJIOS JIMIUIOB; B) TP CIIOSI JIUMHOB; T) YETHIPE CIIOS JIUIH OB

4. B kiieTKe OCyIIeCTBIAIOT CHHTE3 OETIKOB — TpaHCHOPMAIHIO MaTPpUIHOH, Win nHpopMarmoHHoi, PHK
a) MUTOXOH/APHH; 0) puOOCOMBI; B) JIGHKOIIIIACTEI; T) JIN30COMBI

5. Oprasesuisl KJIETKH, 00eCTIeINBAONIIE YHEPTeTHUECKUE TIOTPEOHOCTH KIIETOK

a) MUTOXOHPUH; 0) prOOCOMBI; B) MEPOKCUCOMBI; T') TU30COMBI

6.MHOFO‘{HCJ’[CHHBI B KJIETKaX JIUCTBEB, I'/IE OHU TECHO CBA3AaHbI C XJIOPOIIaCTaMH. B Hux oxucnsiercs CUHTE3UpyEMan B
XJIOpOILIacTax B X0/¢e (POTOCHHTE3a IIIMKOJICBAs KKCI0Ta M 00pa3yeTcss aMHHOKHCIIOTA TIMIIMH, KOTOPast B MUTOXOH APHSIX
TIPEBPAIIACTCS B CEPHH.

7. Pacnipenenuth. B cocTaB KIETOYHON CTEHKH BXOIAT A) CTPYKTYpHBbIE KOMITOHEHTHI, b) KOMITOHEHTHI MaTprKca
CTCHKH, B) MHKpyCTHpYyIOMmIe KOMITOHEHTH 1 [') BemecTa, OTKIIaAbIBAIOIINECS HA TIOBEPXHOCTH CTEHKH




a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOEpUH; 1) T€MHLEIUIIONO03bI; €) NEKTHH;

K) OCNKH; 3) EJUTI0I03a

8. BJISICTCSI BAYKHOM 4acThIO KIIETKH, ee BHYTpeHHE# cpenoil. OHa mpezacTaBisieT co00i CI0XKHYIO KOJJIOHIHYIO
cHcTeMy, KoTopas 00pa3oBaHa OeNKaMH, HyKJIEHHOBBIMH KHUCIIOTaAMH, YIIIEBOAMH, BOJOW U JPYTHIMH BEIIECTBAMH.
9. Pacnipenenuts. B cocraB kieTku BXoaAT A) IByMeMOpaHHbIE OpraHeluisl, b) oqHoMeMOpaHHble opraHesuis! 1 B)

HeMeM6paHHI>Ie OpraHeJibI:

a) IIaCTUIBL, 0) MUTOXOHIPHH; B) KIIETOYHOE SPO; T') PHOOCOMBI; JT) KIIeTOUHEIH 1eHTp; €) DIIP; ) xomrmiekc ["onbmxm; 3)

JII30COMEI; M) BaKyOJIH;

3. Pemrenue 3a7a4 1o 3aJaHHbIM TemaM. (cM. MeToauuyeckyio pa3padotky). Ilpumep:

Tema 1. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOM KIICTKH.

1. C nomouipto, KAKUX MPUEMOB MOKHO OTJIMYHUTH )KUBYIO KJIETKY OT MEPTBOH?

2. TlobGer >nozxew BbIIEpKaH B TeUeHHE | 1 B pacTBOPE HEWTPAIIBHOTO KPACHOTO, MOCJIE YETO OTOPBAIH JIUCTBS U
paccMmoTpenu Ha cBetioM (ore. HiskHue (B3pOCiibIe) TUCThS OKPACHIIUCH TIOJIHOCTBIO, CPETHHE - YACTHYHO, & Y CaMOT0
MOJIOZIOTO JIUCTa OBLT OKpAIICH TOJIBKO KOHIHUK. Kak 00BSICHUTD MOyIeHHbBIH pe3ynbTaT?

3. Kaxune 0coOEHHOCTH KIIETKH IPUAAIOT € CBOMCTBA OCMOTHYECKOM CHCTEMBI? UeM OTIIYaeTcs pacTUTEIbHAS KIETKa OT

ocMmoMertpa?

4. V kakoro PacCTCHHUA BBIIIC OCMOTUYCCKOC JABJICHUC KIICTOYHOT'O COKA: Y BBIPOCHICTO B TCHUCTOM BJIAJKHOM MECTC WIH Yy

pactymero B crenn? Kak 0OBsACHATE 3TH pa3nuyus?

5. B xiretkax xakmx paCTeHI/Iﬁ BBIIIC KOHICHTpANUS KJICTOYHOI'O COKA: y PACTYIINX HA COJIOHYAKAX HMJIA HAa HE3aCOJICHHBIX

nmouBax? C geM 3T0 cBgI3aHO?

6. Kuerka c ocMoTHueckuM naBieHrneM kiaeroynoro coka 1 MIla norpysxena B pactBop KCl, ocmoTHueckoe naBieHne

koToporo 2 MIla. Uto npon3olaeT ¢ KIeTKon?

7. Yto 3aHMMaeT NPOCTPAHCTBO MEXKAY KJIETOYHON CTEHKOW M UTOILIa3MOIl B III1a3MOIM3UPOBAHHOM KileTke?

8. Knertka morpyxeHa B INCTHIUTMPOBAHHYIO BOJY. B KakoM citydae kieTka OyAeT BcachIBaTh BOAY, a B KAKOM He Oynet?
9. B 6 cocyno Hammuts! pactBopbl NaCl ¢ konnerTpanmsamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpHI MOTpy3MITH
MIOJIOCKH, BBIPE3aHHBIC U3 KapTO(ENbHOT0 KIyOHs, JUIMHA KOTOphIX paBHsIack 40 MM. Kak 00BsACHUTS NOTyYCHHBIE
pesynbTatsl? [lodeMy UIMHA MOJNOCOK OKa3alach OAMHAKOBOM B TPEX MOCIEIHUX pacTBoOpax?

10. [IBe xuBBIE KJIETKH COIPHKAcaloTcs ApyT ¢ Apyrom. Kyna Oyner nepensuratscst Boja, €CIM y HEPBOM KIETKA
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, typropnoe nasnenue - 0,4 Mlla, a y BTopoil KIeTKH

COOTBETCTBYIOIIME NOKa3zaTenu pasHsl 1,5 u 1,2 MIla?

TunoBble KOHTPOJIbHbIE 32JAHUA M CIIOCO0 MPOBeAeHUS
TeKyllell aTTecTaluu

KpnTeplm OIICHUBAHHUSA U IIKAJIA OIICHUBAHUSA

BoinoJsiHenue J1agopaTopHoii padoTsl. OTHeT 1O TEMe.
Brusinure caxaposbl Ha MOPO30yCTOHYNBOCTD PACTUTEIBHBIX
KJIETOK

COJIEP)KAHUE

1. OnpezneneHye BIUSHUS CaXapo3bl HA MOPO30yCTOWIHBOCTD
KJIETOK KOPHEILIO/Ia CBEKIIBL.

3AJAHUA

1. IIpuroToBUTH PacTBOPHI Caxapo3bl Pa3HON KOHIIEHTPAaLUH 1
BBICEYKH M3 KOPHETIIO/A CBEKIJIBI.

2. IIpoBecTy ONBITHI M ONPEEINTH BIMSHUE CaXxapo3bl HA
MOPO30YCTOHYHBOCTH KJIETOK KOPHEILIO0/1a CBEKJIBI.
MATEPHUAIJIbBI 1 OBOPYJIOBAHUE: 1) kopHeIio1 KpacHOK
CBEKJIBI; 2) pacTBopsl caxaposbl 0,5 M u 1 M; 3) 8%-HsIit pacTBOp
NaCl; 4) cHer wiu TONYEHBIH JIET; 5) MOBApEHHAS COJIb; 6)
HInaTesb ¥ cTakaH; 7) TepMoMeTp J1o -250C; 8) MapiieBbie
candetku; 9) 6putsel; 10) mMpobOYHOE CBEPIIO TUAMETPOM 5-6 MM;
11 MEKpPOCKOII ¥ Bce ISt MUKpOcKompoBaHus; 12) gamku [etpy;
13) ¢pubTpoBaNIbHAS OyMara;

METOAMYECKUE YKA3AHUA

[pu 3aMep3aHiK paCTUTEIBHBIX KJIETOK B MEXKKJICTHUKAX
00pasyroTcsi KpUCTAIUIBI JIbA, KOTOPIE OTTATMBAIOT BOJLY OT
kierok. Ecim nuToruia3ma HeJlocTaTOYHO MOPO30YCTOHYMBA, TO
OHa, HE BBIJIEp)KaB 00€3BOKMUBAHUS, @ TAK)KE MEXaHHYECKOTO
JIaBJICHUSI JIbJIa, KOATYJIMPYET, & MEMOPaHbl YTPaunBaIOT
noJynpoHunaeMocts. [1o okpacke pacTBopa CyAsT O CTeleHH
NOBpexIeHus KieToK. Caxapo3a U Ipyrue oJIMrocaxapuisl
MIOBBIIIAIOT MOPO30YCTOIYMBOCTB KJICTOK, BEICTYIas B KAUeCTBE

OuenuBaeTcsi: paboTta ¢ pacTBOpaMH, CIOCOOHOCTh
HaGHIO}IeHI/IH 1 MPOBEACHUA CPAaBHUTEIILHOT'O
aHaJIM3a BIUSIHUS caXxapo3bl pa3Hoil KOHLEHTPAN
Ha MOPO30YCTONYMBOCTb BBICEUEK CBEKJIbI, YMEHHE
paboratb ¢ npepocTaBlieHHONW HHpOPMaIei 1
MaTepuajoM, JeNaTh OOIIKe BBIBOIBI.

3 Gasa — paboTa poBeieHa MPABUIIBHO,
HAOJIIO/ICHUS U TIOJIyYCHHbBIE PE3YJIbTAThI H BBIBOJL
CJIeNlaHbl BEPHO

2 6amia — paboTa mpoBeeHa PaBUIBHO,
MTOJTYYCHHBIC PE3YJIbTAThl YACTHYHO BEPHBI

1 6ay1 — paboTa poBe/icHa MPABHIBHO, WIIH C
HEOOJIBIIIMMU OITOKaMU, BEIBO]] HEBEPEH.

0 6amoB — paboTa mpoBeieHa He MPaBUIIBHO U
BBIBOJI CJIEJIaH HEBEPHO




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Beipe3ars 13 KOpHEIUIOja CBEPIIOM LIMIHHAD,
KOTOPBIH pa3aenuts Ha 9-12 BeIcedeK, TONMIIHON 5 MM. [IpoMEITH
BBICEUKH JI0 TIOJTHOTO YAAICHHS COKa.

2. B kaxxay1o mpoOupKy IOMECTUTh OAMHAKOBOE KOJIMYECTBO
BBICCUCK.

3. B 1-10 npoOupKy HaJIUTB 5 MIT BOABL, BO 2-10 — CTOJIBKO XKe
0,5 M pactBopa caxapo3sl, B 3-to — I M pacTBop caxapo3sl.

4, [IpHUroTOBUTH OXJIAIUTENBLHYIO CMECh U3 3 YacTel cHera
WU JIbJIa 100aBUTH | yacTh noBapeHHoi coinu. [lepememars.
Temmeparypa cmecu moimkHa ObTe -200C.

5. [orpy3uts Bce npoOupky B 3Ty cMech Ha 15-20 MuHyT,
TMIOCJIE YEeTO TOCTABUTh B CTaKaH C BOJIOM KOMHATHOM
TeMIIepaTyphl.

6. [Toce moytHOTO OTTaMBaHKS OTMETUTH OKPACKY JKHIKOCTH
B IIPOOMPKAX U OKPACKY BBICEUEK.

7. [TpoBepHTh KU3HECTIOCOOHOCTH KJIETOK, CIIENIaB CPe3bl U3
pa3HBIX MPOOUPOK U OIycTUB UX B pacTBop 8% -ro NaCl. Ilox
MHUKpPOCKOTIOM 4epe3 20 MUHYT IPH MaJoM YBEJINYECHUH IIOCUUTATh
KOJIMYECTBO IJIa3MOJIM3UPOBAHHBIX KIIETOK.

8. 3anoaHUTh TaOJHILY:

BapuanT onbitalOkpacka Hapy)HOTO pacTBopalOkpacka
BbIceuek|KoaryecTBO MI1a3MONIN3UPOBaHHBIX KIIETOK, %

Bogna

Caxaposza 0,5 M

Caxapoza 1M

KOHTPOJIBHBIE BOITPOCHI
1. B yeM paznuuus Mexay BapHaHTaMU OIBITa?
2. Kak 3ammuiaeT caxaposa KJIeTKH KOPHEII0a CBEKIbI?

Pemenne tecros.

1. KapoTHHOWIBI OTJIONIAIOT CBET

a) B CHHE-(DMOJIETOBOH M CHHEH 9acTsIX CIEeKTPa;

0) B JKENTO-3€J€HON M OPaH)KEBOH YaCTAX CHEKTPA;

B) B OPaH)XE€BO-KPACHOI 1 (PHOJIETOBOM YacTAX CHEKTPA;

T') B OPaH)KEBO-KPACHOW M KEITOH 4acTAX CHEKTpa

2. Jlns KakWX pacTeHHU XapaKTePHBI (YUKOOMITHHEI

a) Bozmopociel; 0) MXOB; B) JMIIAWHUKOB, T') BBICIIHX
pacTeHui

3. Cxonpko Monekyn AT® obpasyeTcs mpH MUKIAIECKOM H
HEIUKINIeCKOM GoTodochoprInpoBaHun

a6 6)5 B4 13

Ot 0,5 1o 15 6amtoB (B 3aBUCHMOCTH OT KOJIMYECTBA
TECTOB U MPABUIbHBIX OTBETOB)

OreHHBaeTCs YPOBEHD 0a30BBIX 3HAHHUH IO
(U3NOJTIOTHN PACTCHUH, YMCHUE BBISBIATH
OTIIMYUTENbHBIC TPU3HAKY PACTEHUH.

Bonpocsl ¢ pa3BepHyTHIM BADHAHTOM OTBETA.

1. Tlonsitue pocT U pa3BUTHE PACTCHUI.

2.  MakpoasieMeHTBHI.

3. YCTOWYMBOCTH PACTEHHI K HU3KUM IOJI0KHUTEIbHBIM
TeMmIeparypam.

OreHUBaeTCSl yMEHUE TaBaTh MPABUIBHYIO
XapaKTEPUCTHKY TI0 TIOCTABJICHHBIM BOIIPOCAM:

3 Gayuta — JaH MOJTHBIN HCYEPIBIBAOIINN OTBET Ha
BOIPOC.

2 Gayuta — B OTBETE JIOIMYIICHBI HECYIIECTBEHHBIC
OIIHOKHU.

1 6ayu1 — OTBETHI HETMOJIHBIC U TOIYIICHBI OITHOKH.
0 6ayUTOB — AOMYIICHBI CEPhE3HBIC OLIHOKH, TaH
(bparMeHTapHBIN OTBET.

OTpadoTKa NPOoNMyMeHHBIX 3aHATHIA.

Or 1 6amna go 10




5.2. OueHoYHbBIE MaTepuaJibl AJd IMTPOBEACHUSA l'lpOMe)Ky'TO'-lHOﬁ aTTeCTAallui

1. IlepeyeHb BONMPOCOB K 3a4€Ty:

1.
2.
3.

[Ipeamer, 3a1aun, acreKThl, YpOBHH, HaNpaBiIeHUs (PU3HOIIOTHH PACTCHUH.
CBs13b (pM3HOIIOTHH PaCTEHUH C APYTUMH OHOJIOTHUECKAMH HAyKaMH.
OO0beKT u3yueHns GU3HoIoruy pacteHni. Kierka - kak opraHu3M H Kak 3JIeMEHTapHas CTPyKTypa MHOTOKJIETOYHOT'O

OpraHnisma 3€JICHOT'O paCTCHUA.

RBPBOoo~N O A~

0.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.

Criermdrraeckie 0cOOEHHOCTH PaCTUTENFHON, TPUOHON M )KMBOTHOM KIIETKH.
OCHOBHBIE CTPYKTYPHBIE JJIEMEHTHI 3yKapHOTHON KJICTKH.
DU3NKO-XNUMHYECKHAE CBOWCTBA MPOTOILIA3MBI (IIPOHUIIAEMOCTD, BSI3KOCTb, IBIDKEHUE U P.)
WcTournkn 2HEPTUH B OHOJIOTHYECKIX CHCTEMAaX. ABTOTPO(HOCTh U TeTepOTPOPHOCTD.
CymHocTs u 3HaueHne potocunresa. Paboter K.A. Tumupszera.
[TurMeHTHBIE CHCTEMBI.

X10pohUILITEL.

OUKOOMITUIIPOTEHHEI.

Kaporunoungst.

[epBuuHbIe mponeccsl (hoTocuHTE3A.

TemHoOBast cTagus GOTOCHHTE3A.

dotoasixanue.

ukn X3u-Ciska-Kapnunosa.

CAM- tun metabommns3ma.

OcobenHoCTH (DOTOCHHTE3a Y PACTCHNH Pa3HbIX SKOJOTHIECKUX TPYIIIL.
Okosorus GOTOCHHTE3A.

Y4eHue o IpIXaHUU. 3HaUEHHE U CYIIHOCTb.

Teopus apixanus [lamnaguna.

IlepexucHas Teopus okuciaeHus baxa.

Teopust npixanus u opoxenust Kocteryesa.

[TerTO30MOHO(OCHATHBIH MY Th OKKCICHUS TIIIOKO3BI.

I'mukonus.

Pa3nuunble BUABI OpOXKEHUSL.

Hukn Kpebca.

I'muokcuaTHIA HUKIL.

DKOJIOTHS IBIXaHUS.

3Ha4yeHHe BOJBI B )KU3HEACATEIBHOCTH PAaCTCHUI.

OCHOBHBIE 3aKOHOMEPHOCTH ITOTJIOIIEHHS BOABI KIICTKOH.

MexaHn3M nepeiBUKEHHS BObI IO PACTEHUIO.

[TyTu GavKHETO W TajJbHETro TPaHCTIOPTA.

Brinenenue BoJbl pacTeHHUEM.

I'yrranus. Tpancnupanus.

YcTbuuHas U KyTHKYJISIpHAsT TPaHCTIUPALIHS.

Oco0eHHOCTH BOJI0OOMEHA Y paCTEHHUH Pa3HbIX SKOJOTMYECKUX TPYIIL

Posnb pacTeHuit B KpyroBOpoTe MHHEPAJIBHBIX 3JIEMEHTOB B OHMOChepe.
IToTpebHOCTH pacTeHuil B 3IeMEHTaX MUHEPAIBHOTO MTUTAHMUS.
Kitaccudukanums MUHEpalbHbIX 3JIEMEHTOB, HEOOXOJUMBIX ISl PACTEHHH.
DU3H0I0T0-0HOXMMHUYECKAas POJIb OCHOBHBIX AJIEMEHTOB ITUTAHUS.

A3ot. Cepa. @octop. Kanmit. Kanpuuii. Maramid.

MukpoaniemenTsl. CoBpeMEHHbIE IIPEICTABICHHS O POJIM MUKPOIJIEMEHTOB B METa00IN3ME pacTeHHUH.
BripammBanue pacTeHui 6e3 oYBEHIL.

[Muratensuble cMecH. [ unpononnka.

KopHeBoe nuraHue Kak BayHEHIMIA (akTop ynpasiIeHNs NPOJYKTHBHOCTBIO U KAYECTBOM YPOrKast

CeJbCKOXO03SUCTBEHHBIX PaCTEHUH.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Y no6penusi.

Pocr u pasBurue. OHTOTEHES.

Otansl OHTOreHe3a BhICIIUX pacTeHni. KOBEHUNbHBIN 3Tam. DTam CTapoCTH U OTMUPAHUS.
JuddepeHnnpoBKa U poCcT pacTeHUH.

Perenepanus y pactenuii.

Brmsiaue akTopoB BHENIHEH Cpeabl Ha POCT PaCTEHHH.

DUTOrOPMOHBI.

Hcnonp30BaHne CHHTETHIECKUX PETYISTOPOB POCTA B PACTCHUEBOJICTBE.
CnocoObl IBIKEHUS y pacTeHUH. BHYTPHKIIETOUHBIE IBH)KEHMS.
PocroBbie 1BMXEHHS.

TypropHsle 0OpaTUMbIE JBHKCHUSL.

CnocoObl 3aIIUTHl M HAZIEKHOCTh PACTUTEIBHBIX OPraHU3MOB.
®dusmnonorus crpecca.




61.

3&0yX0yCT0171‘IHBOCTL nu yCTOﬁ‘IHBOCTL K MCPErpeBy.

62. VY CcTOWYMBOCTD pacTeHUN K HU3KUM TeMIIepaTypam.
63. CoeycTOHIHBOCTb.

64. Y CcTOWYNBOCTD K HEJJOCTATKY KUCIOPO/Ia

65. I'a30ycTOMYMBOCTD.

66. PagmoycroiunBOCTS

67.

YcToianBOCTh pacTeHNi K HH()EKINOHHBIM OOJIE3HSIM.

2. TunmoBbIe KOHTPOJIBHBIC 3a1aHUS 1JIA HpOMe)KyTO‘{HOﬁ arrecraumuun

IInannpyemslii
o0pa3oBaTe/bHbI pe3yJbTaT
(KoMmeTeHIUsl, UHIAUKATOP) !

TunoBBIE KOHTPOJIbLHBIE 3aAaHUS U CIIOCO0
MpOBeAeHHS MPOMEKYTOYHOMH ATTECTAINH 2
(2—-3 npumepa saoanuii)

KpuTtepun ouennBanus n
IIKAaJIa OeHNBAHHUS 3

OIIK-1.3: Ucnonb3yet 6a30BbIC
3HaHHMs OOTAaHUKH, 300JI0THH,
MHUKPOOHOJIOTUH, SKOJIOTUH U
MTOYBOBEICHUS B
poheCCHOHATBHOM
JeSITeIIBHOCTU

Pemenue 3anau:
1 K cnmpToBOI1 BBITSKKE U3 3€JIEHOTO JIUCTa
00ABIIH BIBOE OOJIBIINI 00beM OeH3MHA, B30OOJTATH 1
nanu orctosThes. KakoBa OyzeT okpacka CIMPTOBOTO U
OeH31HOBOTO ciioeB? Kak 310 00bsCHUTE?
2. K crupToBOH BEITSDKKE U3 3€JICHOTO JICTA 00BN
HecKoIbKo Karens 20%-Horo pactBopa KOH, nprmim
OCH3MH, TIIATEIBHO B30OONTAIN U JAJH OTCTOAThCS. KakoBa
OyzeT okpacka cnimpTa 1 OcH3nHa? Kakue BemecTa OyayT
[PaCTBOPEHBI B yKa3aHHBIX PACTBOPHTEIISIX?

3. C IOMOIIBIO KaKOW PeaKIMK MOXKHO JIOKa3aTh, 4TO

B MOJIEKYJIC XJIOPO(DHUILIA CONCPIKUTCS ATOM MarHUs?

10 3amau
NmeeTtcs nonHoe BepHOE
peleHue, OIHOM 3a1auu,
BKJIIOYAIOLIEE NTPAaBUIIbHBIN
otBeT — 0,5 Gamna.
JlaHo BepHOe pelieHue, Ho
TMOJIYUCH HeraBHJ’IbHLIﬁ OTBET
13-32 OMIMOKY B HAITUCAHUH
YPaBHEHUS peakUUU WIIN
apugmernueckoit omubke — 0,3
baa.
Penrenue ve nano — 0 6aos.
3aueT/ He3aueT

‘TecToBble 3a7aHMsL:

1. BBex noHsiTHE CTpecC -

a) I.Cenbe; 0)H.E. Beenenckuii;

B) K.A. TumupszeB; r) Y. lapBun

2.  Ilpu crpeccax B KiIeTKax BO3pacTaeT CoJlepKaHe
a) OenkoB, caxapoB;  0) yIrIeBOJIOB, MPOJIMHA;

B) JKUPOB, Caxapos; T') YIJIEBOIOB, KHPOB

3. Pacrenus, nmpouspacraroime Ha 3aCOJIeHHbBIX
Ho4Bax —

a) TIMKOraouThl; 0) IBrajio(UTHL;

B) KPUHOTAJIO(HUTHI; T) COJCBBIACISIFOIINE TAIOPHUTHI

[Ipasunvho svlbpan eapuanm
omeema — 0,5 bania

Tect u3 20 3amannii




MMPUJIOKEHHE 2

8. METOAWYECKHNE MATEPHUAJIbBI JJIS1 OBYYAIOINUXCS 11O OCBOEHUIO JUCHUITJIMHBI

1. MeToanvyeckne peKOMEeHAALMH MO MOATOTOBKE U BBHIMOJHEHUIO JIA00PATOPHBIX 3aHATHH.
Bce maGopatopHble 3aHATHS IOJDKHBI OBITH BBINOJIHEHBI B XOAE HM3YUCHUsI Kypca ISl IOJNydeHHs 3adeTa. PaboTs]
BBITIOJHAIOTCA B ayAWTOPHUH C HCIIOIb30BAaHWEM pabodeil TeTpaam, Ie OTPaKaroTcs BCE MOTYyYCHHBIE PE3YNIbTAaThl B XOJIE]
paboT. YCTHO paccMaTpuBarOTCs KOHTPOJIBHBIE BOTIPOCH MOCIE KaXI0H J1a00paTopHOH padOTHL

IIpumep padoThl N3 MeTOAMYECKON pa3padoTKH.

JIABOPATOPHAS PABOTA 11. Onpenenenune cocymieid CHITBI YIPOIICHHBIM MEeTOI0M (110 A. YpumpyHry)
COJZIEP’)KAHME

1. Onpenenenne cocyreit CHITBI KIIETOK YIPOIIEHHBIM METOJIOM Y KIIyOHeH KapTodes.

3AJAHIA

1. [IpuroToBUTH PACTBOPHI HYKHOW KOHIICHTPALIHH.

2. [TpoBecTH ONBITH M U3YYHUTH BIMSHHE KOHICHTPAIIMU PACTBOPOB Ha COCYIIYIO CHIIy PACTUTENBHBIX KIETOK.

MATEPHUAJIbI U OBOPYJJOBAHMUE: 1) xiry6uu kaprodenst; 2) 1 M p-p NaCl wnu caxapo3ssr; 3) ckanblielnb; 4) TuHelKa; 5)
MM Oymara; 6) hunbTpoBansHas 6ymara; 7) 8 mpoGHpOK B IITATHBE; 8) cTaKaH ¢ BojIoi; 9) ojHOpa3oBbIe mmnpuiisr; 10)
mpoboyYHOe CBEpIIO.

METOJMYECKHUE YKA3AHUA

[ToctymuieHre Bo/bI B KIETKY OMPEeINseTcs ee cocyleit cuitoit (S), KoTopast 3aBUCUT OT CTETIEHU HACBIIIICHHUS KJIETKHU BOJIOH.
OmnpezeneHue cocyliel CHIIBI KJIETOK YIPOIIEHHBIM METOJOM Y PIINPYHIa OCYIIECTBISAETCS yTEM N0100pa paBHOBECHOTO
pacTBOpa, B KOTOPOM HE IIPOUCXOANUT HU MOTEPH, HA MOTJIOIIEHHS BOIBI KJIETKaMH. JJOCTOMHCTBO JaHHOTO METOa — IIPOCTOTA
¥ BO3MOXKHOCTH HETIOCPEJCTBEHHO HAOMIOATh 32 N3MEHEHHEM Typropa B 3aBHCUMOCTH OT CTEIICHN HACHIILCHNS KJICTOK BOJOM.
Llens pabOTHI: ONpeneNuTh COCYIIYIO CHITY KIETOK KITyOHEeH MITH KOPHEIUIOIOB.

Texuuka 6e3omacHocTH: PaboTa ¢ pacTBopamu coeii

Xox pabortsl. 1. [IpurotoButsh B mpodupkax mo 10 Mi pacTBopsI cieayronmx kouenrpanuii: 0,1; 0,2; 04; 0,6; 0,8 cMermBas
cooTBeTcTBYIOMIHE KomuectBa 1 M p-pa NaCl u Boasl. B oaHy U3 mpoOUPOK HATUTH MPOCTO BOY.

2. Beipesarb u3 kiyOHs kaprodens opycku qmunoit 40—-50 MM, nmmpuHoi okoo 10 MM M TOJIIIMHON pUMepHO 3-5 MM (pe3ath
TydlIe monepek KiyoHs). BaskHo, 4To0bI Bce OpyCKH UMENH OAMHAKOBBIE Pa3MeEpH.

3. M3mepuTs nomydeHHbIe OPYCKH IO JUIMHE U IOMECTUTD B PACTBOPHI 110 OJTHOMY KyCOUKY.

4. Yepes 30 MuHYyT OpYCKH BEIHUMAIOT U3 PACTBOPOB M CHOBA N3MEPSIIOT.

5. Pe3ynbTaThl 3aMMCHIBAIOT B TETPAb.

M3oToHMUeCKUI KO PHUIMEHT U PacTBOPOB CleAyomuxX KoHnentpanuit: 0,1=1,83; 0,2=1,78; 0,4=1,73; 0,6=1,68; 0,8=1,64;
1,0=1,62

6. OObsiCHUTE NPUUMHY U3MEHEHUsI Pa3MEPOB MOJIOCOK B PACTBOPAX PA3HOW KOHIIEHTPALIWH.

KOHTPOJIbHBIE BOITPOCHI

OcMoTHYECKHE SIBIICHUS! B PACTUTEIILHOM KIIETKH.

Kak U3MEHUTHCS pa3Mep MOJIOCOK B PACTBOPAX Pa3HON KOHLIEHTPALUH?

2. Mertoanyeckne MaTepHaJbl /ISl CAMOCTOSITEbHOWH PadoThI.

CamocTosiTesbHbIE PadOTHI MIPEACTABISAIOT CO00M OJIMH M3 OCHOBHBIX BHIOB Y4e€OHOM esATEIbHOCTH CTyieHTOB. Ha
COBPEMEHHOM 3Tare 00pa3oBaHus 3TOMY BHIY AESTEIbHOCTH NPUIACTCS CyNIECTBEHHOE 3HaUeHHe. Brinonnenne
CaMOCTOSATENBHBIX paboT CIOCOOCTBYET CO3HATEILHOMY YCBOCHHUIO TEOPETHYECKOTO MaTepuaia, BHIpabOTKe HABBIKOB pabOTHI C
JIUTepaTypoi, TOMoraeT B HOATOTOBKE K 3a4eTy. KpoMe Toro, 3To OZMH U3 BUIOB TEKYIETO KOHTPOJISI B PEHTHHIOBOI crcTeMe
o0ydenus. OCHOBHasI 4acTh Hpe/IaraeMbIX 3a/laHUH [T CAMOCTOSITEIbHON pabOThI HalleJIeHa HAa U3Y4YEeHHE TEOPETHIECKOTO
Mmarepuana. s caMoCTOATEIbHOTO N3YUYEHUs! CTYACHTaM MPEJIOKEH MaTepHall, KOTOPBIH He pacCMaTpUBAETCS Ha JIEKIIUIX
WIIM pacCMaTPHUBACTCS JIUIIL 0030PHO.

CamocrosiTenibHas paboTa IMPoBepseTCs B X0/1€ J1a00PaTOPHBIX 3aHATHI B METOJMYECKHX YKA3aHUSX, C TOCIEIYIOIINM
KPUTHYECKUM aHAJIU30M M apr'yMEHTHPOBAHHBIM MPECTABICHHEM COOCTBEHHOH TOUKH 3pEHHS B BUJIE PE3CHTAIIMN HIIH
JIOMIOJIHUTENBHOTO JIOKJIa/[a U IIPEMHUPYETCS JAOTOTHUTEIbHBIMU OallIaMH.

3. TpeGoBaHus K PeliITHHI-KOHTPOJIIO (JUISI 3a4eTa)

Mopyan Tembl Bunasl paéor BaJjibl
5 cemecTp
I Mmopynn Texymmii. Tembr: NeNel-4 KonrpomnbHas pabora. Pemenne o5
3agau. TecTsl.
Ortuer no Teme. 25
Hroro: 50
Texymmii. Tembr: NeNe5-8 KonrpomnbHas pabora. Pemenne o5
11 MOAYJ1b 3ana4. TecThl.
Otuer no Teme. 25
Hroro: 50
Bcero: 100




9. Ceegenusi 00 00HOBJIEHMH padoyeil NPOrpaMMbl AUCHUILINHBI (MM MOXYJIsI)

IL.I1.

Oo0HoBJIeHHBbIH pa3aen padoyeit
NMPOrpaMMbl IMCUMILIHHBI

OnucaHue BHECEHHBIX
H3MEeHEeHHH

PexBU3UTHI JOKYMeHTa,
yTBepAuBILEro
H3MeHeHMsI

el R




