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Pabouas mporpamMma TUCIUIIINHEI

DuU3N0JIOTUs PACTEHUH

Boranuku
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3a4ETHI 5

®opma 00yueHUs OYHas
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YacoB 1o yueOHOMY IIaHy 108
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ayJIUTOPHBIE 3aHATHS 51
CcaMOCTOsITeNIbHAsE paboTa 57
Pacnpesesienne 4acoB IHCHUIIHNHBI IO ceMeCTPaM
Cemectp
(<Kypc>.<Cemectp Ha| 5 (3.1)
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Henens 17
Bun 3anaruit v | POI | VI PIIJ
Jlexumn 34 34 |34 [34
IIpakTudeckne 17 117 117 (17
Wroro ayn. 51 |51 |51 |51
KonTakrnas pabora 51 |51 |51 |51
Cawm. pabora 57 |57 |57 |57
HWroro 108 (108 [108 [108




IIporpammy coctaBui(1):

Kanouoam buonoeuueckux nayx, Joyenm, Kypouxun Cepeeti Anexceeguy _

Pabouast nporpamMma JUCLUILINHEI

®Du3noJI0rusi pacTeHuit

pa3paborana B coorBercTBuU ¢ PI'OC BO:!

®denepanbHbIN TOCYIapPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BHICIIETO 00pa30BaHUs 10 HANPaBJICHUIO moaAroToBku 35.03.01
Jlecnoe neno (ypoBeHb OakanaBpuara) (nprka3z MunoOpHayku Poccun ot 26.07.2017r. Ne706)



1. LIEJIM Y 3AIAYM JUCLUATITAHBI

Henn:| M3yueHne TeopeTHIECKUX 3HAHUH Pa3HOOOpasus paCTUTENBHBIX OPIaHU3MOB U IpHOOB, METOIOB HUCCIIEA0BAHMS,
KJIacCU(UKAIMY 1 OIMCAHUS UX OMOJIOTHYECKHX, (PU3NOJOTMYECKUX U AKOJIOIHYECKUX 0COOCHHOCTEH.

3agaum :

1. W3yueHne OCHOBHBIX CBEACHUI 0 PHU3HOIOr0-OMOXUMHYECKHUX IpOIeccax, MPOUCXOIAIINX Ha Pa3HBIX YPOBHAX
OpraHU3alMU PACTUTEILHOTO OPraHU3Ma;

2. M3yueHre cOBpeMEHHBIX NPEICTaBICHHH 110 OCHOBHBIM HAIIPABIICHUSM (PU3UOJIOTUU PACTEHUH — PACTUTEIbHOM KIIETKH,

(oTocuHTE3Y, ABIXaHUIO, BOTHOMY OOMEHY, MUHEPAILHOMY IUTAHHUIO, POCTY U Pa3BUTHUIO PACTEHHS, YCTONINBOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Lukx (paszexn) OIL: [B1.0

2.1| TpeGoBanus K NpeABapuTeJIbLHOMN MOATOTOBKE 00y4al0LIerocs:

2.1.1| AraTomust 1 MopdoItorusi pacTeHun

2.1.2| Mukpobuonorus

2.1.3|CucremaTtuka pacTeHHI

2.2 JucuuminHbl (MOAYJIM) M MPAKTUKH, I KOTOPbIX OCBOEHHE JAHHOI THCIUILINHBI (MOIYJI5) HE00X0AUMO KaK
npeauIecTByomee:

2.2.1|{ Aennponorus

2.2.2|JIecoBenenne

2.2.3|PactuTensHbIe pecypchl Jieca

2.2.4| JexopaTUBHOE TUTOMHUKOBOJICTBO

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUWSA 11O JUCHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMbIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJbHOM ITPOI'PAMMBI

OIIK-1.3: Ucnoab3yeTt 6a30Bble 3HAHUA OOTAHUKH, 300JI0THH, MUKPOOHOJIOT MY, YKOJIOTHH U MOYBOBEIeHUS B
npogeccuoHaILHON AeATETbHOCTH

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOAYJI)

Kon HaumeHnoBaHue pa3iesioB M TeM Bupn 3a- | Cemectp /| YacoB | Uctounuku | Ilpumeuanue
3aHSATHS HATHUS Kype
Paznea 1. BBEJIEHUE
1.1 @du3zuonorus pacTeHui - Hayka o GYHKLIUIX Jlex 5 3

PACTHUTENBHBIX OpPraHU3MOB. DU3NKO-XUMUUECKHUH,
9KOJIOTHYECKHH U 3BOJIIOLIMOHHBIHN aCIEKThI
¢usnonornu pacrenuit. [Ipeaqmer dpmnonornu
pacreHuii. CBs3b (U3HOJIOTUU PACTCHUH C APYyTrUMU
OMONIOTHYECKUMHU HayKaMH - OHOXUMHUEH,
OMOQH3UKOH, MOJIEKYJISIPHON OHUOJIOTHEH, TeHETUKON
u 1p. Crenndrka 3a1a9 GU3HOTOTHISCKHUX
uccnenoBanuil. CoueTaHue pa3IM4YHbIX yPOBHEH
HccleIoBaHuS (CyOKIeTOUHbIH, KIICTOYHBIH,
OpraHU3MEHHBIN, YPOBEHb OMOIICHO3a) KaK
HeoOXoaMMoe ycIoBHe mporpecca GUTO(H3HOIOTHH.
OOBEKT PU3NOTOTUH PACTEHUN - OPTaHU3MBI
(9ykapuoThl), ocyecTBisonue GoToaBTOTpodHBIN
o6pa3 xu3Hn. KocMudeckas poib 3e1eHoro
pacTeHus. DTanbl Pa3BUTHSA (U3NOIOTUH
pacTeHHUi, WX CBA3b C OOIMMM Pa3BUTHEM
PaCTCHUECBOACTBA U HOBBIX OTpaCJ'[Cﬁ
OMOTEXHOJIOTUHL. @Ou3nONOTHYECKHE  OCHOBBI
IIPOYKTUBHOCTH pacTeHui. OCHOBHBIE ITPOOIEMBEI.

Pazgen 2. TEMA 1. OCOBEHHOCTHU
CTPOEHMS PACTUTEJILHOM KJIETKA




2.1

KireTka Kak OpraHu3M U Kak 3JIeMEHTapHas CTPYKTypa
MHOTOKJIETOYHOTO OpPraHNU3Ma 3eJIEHOT0 PAaCTEHHUSL.
Crnenuduyeckue 0COOEHHOCTU PACTUTENBHOM,
JKUBOTHOM M TPUOHOM KIJIETOK.

Jlex

2.2

CBOICTBO BA3KOCTH IIUTOILIA3MBbl PACTHTEIBHBIX
KJIeTOK. BiusiHue TeMmnepaTypel, peakuuy Cpesl 1
SJTOBUTHIX BEIIECTB HA MPOHUIIAEMOCTh KJIETOYHBIX
MeMOpaH. HakorieHne HeHTpaibHO KPacHOTO B
MOJIOJIBIX ¥ CTapbIX PACTUTEIBHBIX KIIETKaX.
[Ipmwxr3HeHHOE OKpalInBaHUE KIETOK HEUTPaIbHBIM
KpacHBIM IpH pa3HbIX 3HaueHusx pH.

JIab
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CTpyKTypHas OpraHu3aIys KIETKH - OCHOBA €€
OMOXMMHYECKON aKTUBHOCTH U (YHKLIIMOHUPOBAHUS
KaK [IeJIOCTHOM KUBOU CUCTEMBI. UepThI HBOIOLIUNT
KJIETOYHOW OpraHu3alliy Ha IPUMEpe CpaBHEHUS
MPOKAPUOTHOH U AYKapuOTHOH KieToK. OCHOBHBIE,
CTPYKTYpHBIE 3JIEMEHTHI 3YKApUOTHOHN KIICTKH.
CTpyKTypa U CBOICTBa OMOJIOTMYECKUX MEMOpaH:
MPOHHULIAEMOCTb ¥ CUCTEMa aKTUBHOT'O TPAHCIIOPTA.
OcHoBHbIe QYHKIIMA MEMOpaH.

OU3NKO-XUMHYECKHE CBOWCTBA MPOTOILIA3MBI
(TIpOHUIIaEMOCTD, BS3KOCTD, JJIACTHUECKHE CBOMCTBA,
Pa3ApasKuMOCTb, IBHKEHHE LIUTOIUIA3MBI U OPTaHOUIOB
u 1.71.). X ¢pusnonorndeckoe 3HaYCHUE U POJIb BO
B3aUMOJICHCTBUH PACTEHUS C BHEUIHEH Cpe/oi.

Cp

Paznea 3. TEMA 2. ®OTOCHHTE3




3.1

CyuHocTb U 3HaueHue GporocuHresa. Mcropus
pa3BuTHA yueHHs 0 poTocuHTe3e. Mcropuueckoe
3nadyeHue padbor K.A. Tumupszepa. O0iiee ypaBHeHHE
(hoTocuHTE3a, €ro KOMIIOHEHTHI. POk oTocHHTE3a B
IpoLeccax SHEPreTHYECKOro U IIacTUYeCKOro 0OMeHa
pacTuTeNnbHOro opranu3Ma. POTOCHHTE3 KaK MpoIecc
TpaHc(hOpMalLlUi SHEPTUHU CBETA B SHEPTHUIO
XUMHUYECKUX CBs3EH.

DOTOCHHTETHYECKHUH anmnapar pacTeHusl.
CrpyKTypHas opranuzanus GOTOCHHTETHYECKOTO
anmapara. CTpoeHue JIMcTa Kak opraHa (poTocunresa.
Xmnopomnactel. OCHOBHBIE JIEMEHTHI CTPYKTYPHI
XJIOPOILIACTOB - TBOKHHAsi MeMOpaHa, MaTPUKC,
THJIAKOUJIBI, rpaHbl. OHTOTeHE3 XJIOPOILIACTOB.
DBOTIOLUS CTPYKTYPHI (POTOCHHTETHUECKOTO arapara.
TIurMeHTHI XJIOPOILIACTOB.

X10podHILIBL. Xumngeckas
CTPYKTYpa, CIIeKTpasIbHbIe CBOICTBa. OTHEIbHBIE
MPEJCTAaBUTEIH IPYNIBI XJI0pOoGHILUIOB. OYHKINH
xsopoduiioB. Kapotunonapl. XuMHUYECKOE CTpOCHHE,
cBoiicTBa. CriekTpsl nornouieHus. GyHKIUM B
(dhotocunTese. DUKOOUITUITPOTEHHBI
(OMMMXpOMOTIPOTEHHBI, PUKOOHITHHEI).
PacmipocTpaneHne, XUMHUIECKOE CTPOCHHE,
CIIeKTpaJIbHBIEe CBOMcTBa. Pois B hoTocHHTESE.
CaeToBble peakuuy GoTocuHTE3A.

TlepBuunbie nporuecchl  poTtocuHTe3a. [lornomeHne
CBETa MUTMEHTaMH. DJIEKTPOHHO- BO30YK/ICeHHbIE
COCTOSIHUSI TUTMEHTOB (CHHIJIETHOE, TPHIUIETHOE).
IIpeactaBieHue 0 GOTOCUHTETUYECKON €UHULIE.
PeakunoHHBIE IEHTPHI KaK CTPYKTYPHO-YIIOPSI0YHEIE
00pa3oBaHUsI MTUTMEHTOB U KOMIIOHEHTOB
3JEKTPOHTpaHCHOPTHOH Hern. L{uknmaecknii n
HEIMKIMYECKUH TPaHCIIOPT 3JEKTPOHOB.
dotodochopunupoBanue. McTopust OTKPBITHSL.
XapaKTepUCTHKa OCHOBHBIX THUIIOB
(horodochoprrpoBaHus.

IlyTu cBSI3BIBAHHS YTIIEKUCIIOTHI

TemHuoBast cTaaust HOTOCHHTE3a. XHUMU3M PEaKIHii
mukia KanseuHa. KitroueBble pepMeHTBI IIUKIIA.
IepBuuHbIe TPOAYKTHI (POTOCHUHTE3A, HX TPUPOIA.
IepBuunslii cuntes yriaesonos. ukn Xsu-Cioka-
Kapnunosa. CAM - Tun Merabonusma. Mx
3KoJIoruyeckas poib. Poroapxanue. XuMu3M,
JIOKaITM3anus B KIeTKe, PU3N0JIOTHUECKOE 3HAUCHUE.

Jlex
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XHMHYIecKHe CBOMCTBA IIMTMEHTOB 3€JICHOTO JIUCTA.
Paznenenue NUrMeHTOB METOAOM OyMa kHOM
xpomaTorpaduu. CBoHcTBa XI0pohHILIa.

JIab
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3aBuCUMOCTbH (POTOCHHTE3A OT (JAaKTOPOB BHELTHEH
cpensl. CoBpeMEHHOE IIPHIMEHEHHE.

Okonorusi OTOCHUHTE3a. 3aBUCUMOCTh (POTOCHHTE3a OT
BHEILIHUX YCJIOBHI U COCTOSIHUSI OpraHu3ma. Biusinue Ha
(hoTOCHHTE3 TeMIIepaTyphl, YCIOBHI OCBEIIECHHUS
(MHTEHCHBHOCTH, CHEKTPAJIBHOTO COCTaBa CBETA),
COZEPIKaHUSI YIIIEKUCIOTHI, YCIOBUI MHUHEPAILHOTO
NHTAHWs1, BOTOCHA0XKEHHsI, CYTOYHBIC U CC30HHBIC
PUTMBI HOTOCHHTETHYECKUX MPOLIECCOB.
KomreHcanmonHas To4ka pu (poToCHHTE3e U ee
3aBHCUMOCTH OT OCOOCHHOCTEH opraHu3ma.  BiusiHue
KOMILIEKCa (pakTopoB Ha poTocuHTe3. OCOOEHHOCTH
(oTocHHTE3a y pacTEeHUI Pa3HBIX AKOJIOTHYECKUX
rpymi. ©OTOCHHTE3 B YCIOBHAX IPOMBIIIICHHOI
(DUTOTPOHMKH U B 3aMKHYTBIX 9KOJOTHUECKHUX
cucTeMax Ku3HeoOecnedeHus. Mcnons3oBanue
MPOTOKOKKOBBIX BOJOPOCiEH B OHOTEXHOJIOTHH.
dortocuHTe3 1 00Iast TPOLYKTHBHOCT PACTUTEIIBHBIX
OPTaHU3MOB.

Cp
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Paznen 4. TEMA 3. IbIXAHUE PACTEHU

4.1

PasButHe npezncrasieHuil 0 Npupoe MEXaHU3MOB U
MYTAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MpeBpalieHui B KJIeTKe. Bkiia oTeuecTBeHHBIX 1
3apy0Oe)KHBIX YUCHBIX B CTAHOBIICHUE M Pa3BUTHE YICHHUS
0 JIBIXaHUH KaK COBOKYITHOCTH ITPOIIECCOB
OGHMOJIOTIUECKOTO OKHUCIIEHUS. Teopuu MeXaHu3MOB
OHMOJIOTMYECKOTO OKHUCIICHUS. Teopus AbIXaHUs
ITanmaguna, [lepexucuas Teopust okucnenus baxa.
Teopust KocrrerueBa. bronorndeckast poib JbIXaHUsI.
Karanutuueckue cucremsl AbIXaHUsA (IETUAPOTEHA3DI,
OKCHJIa3bl, KapOOKCHIIa3sl, TpaHchepassl U JIp. ).
Muroxonapun. VX cTpykTypa 1 GyHKIHU.

Jlex

4.2

Omnpenenenne HHTEHCHBHOCTH ABIXaHUS 110 KOJTUYECTBY
BBIJIEJIEHHOT'0 AnoKcua yriepona (mo IT.
Boiicen-Herceny). BiusiHue TeMIepaTypsl i peaKiiin
Cpenbl Ha aKTUBHOCTH B-ppykTodypaHo3unassl.

JIab

4.3

THIBI OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIMH
IlyTu OKHCJICHUS! OPTaHMYECKUX BEIECTB B KIIETKE.
OCHOBHBIC ITyTH AUCCUMUISLIUHN YTIIEBOIOB.
IenrozomonodochaTHBIN MyTh OKUCIEHHS TITIOKO3BI
€ro poJib B KOHCTPYKTHBHOM OOMEHe KIIeTKH. [ TnKomm3.
Paznuunsle Buasl 6poxenus. [uxn Kpeoea.
I'muokcunatHeli nuKiI. XapakTepuCTHKA OCHOBHBIX
cramuii nukinoB. OkuciutenbHoe GocdopunrpoBaHue.
OHeprernyueckas 3G (HEeKTUBHOCTB MpoIiecca.
3aBUCUMOCTD JbIXaHHsI OT (DAKTOPOB BHEIIHEW CPEJIbL.
3HaueHue

Oxonorus npixanus. KoamuecTBeHHbIE TOKa3aTeu
ra3oo0MeHa (TOTJI0IIEeHNE KUCIOPO/1a, BbIICICHHE
YIJIEKUCTIOTHI, ABIXaTeIbHBINH Kodddunment u ap.).
3aBUCUMOCTD JBIXaHHsI OT BHEIIHMX U BHYTPEHHUX
(hakTopoB. 3HayeHue nporecca JIbIXaHus B
JKU3HEJESTeIbHOCTH PACTUTENILHOTO OpPraHu3Ma.

Cp

Pa3znea 5. TEMA 4. BOJHBIN PEKUM PACTEUN




5.1

3Ha4yeHue BOJIbI B )KU3HEAEATEIIbHOCTH PAaCTEHHH.
MomnexyssipHasi CTpyKTypa BOIBI U (U3NYECKHE
cBoiictBa. CBOOOHAS U CBA3aHHAS BOJA.
DH3HONIOTHYECKOE 3HAUCHUE OTCIbHBIX (PpaKInit
BOJIbI B PACTEHUH.

Boanslii 6aiaHc pacTeHus

OCHOBHBIE 3aKOHOMEPHOCTH TTOTJIOIIEHHS BOJIBI
kietkoil. HabyxaHue OMOKOJIIIONI0B, OCMOC-SIBJICHUS,
JIe’Kallie B OCHOBE NOCTYIUICHHS BOJIbI B PACTEHUE.
Mexann3m nepeaBmKeHUs BOIBI 0 pacTenuto. [Tytn
OJIMDKHETO U NAIbHET0 TpaHCTopTa. JIBIKyIIHEe CHIIBI
BOCXO/ISIIETO TOKA BOJABI B pacTeHUU. Bepxuuii u
HIDKHUH KOHLIEBbIe aBurareny. KopHeBoe naBneHue,
€ro MeXaHU3M U 3HaU€HHE B KHU3HHU PACTECHH.
Hatspxenne BoabI B cocyax; 3HaU€HHE CHIT
MOJIEKYJIIPHOTO cuerieHus. [Iporecchl kore3uu u
a/re3um.

Jlex
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Omnpenenenre cocymeil CHIIbI PaCTHTEIBHBIX KIETOK 110
W3MEHEHHUIO KOHIIEHTPALMU PacTBOPOB (METOJI CTPYEK
B.C. lllapnakoga). Onpenenenue cocymieil CUibl
YIPOLICHHBIM METOJIOM (110 A.YpIInpyHry).
Omnpenernenue BOIOIPOBOIUMOCTH APEBECHHBI.

JIab

5.3

Berinenenue Boas! pactenueM. ['yrranus,
TpaHCIpanys, GU3NOIOTHIECKOEe 3HAUCHHE ITUX
npoueccoB. KonuuecTBeHHbIe TOKa3aTeIN
TPAHCIIUPALNN: HHTCHCHBHOCTb, TIPOTYKTHBHOCTD,
TPaHCIMPAIMOHHBIA K03 GHIMEHT. Y CThUYHAS U
KyTHKYISIpHast TpaHcrupanus. CTpoeHHe YCThHI] U
MEXaHU3MbI UX JBIDKCHUH, BIUSHUC CBETA. Y CTBUUHOE
1 BHEYCTBUYHOE PETYIHPOBAHNE TPAHCTIMPAIIIH.
Bmmsane BHemrHNX (akTOpOB Ha HHTCHCHBHOCTD
TpaHcIUpanuu (cBeTa, TeMIIepaTyphl, BIaXHOCTH
BO3yXa W MOYBHI U Ap.). CyTOYHBIA X0/ TPaCTIUPAIIHH.
Okosorus Bo0oOMeHa pacTeHHH

OCo0EeHHOCTH BOJIOOOMEHA Y pACTEHHI Pa3HBIX
9KOJIOTHYECKUX IPpyMIl (KCepo(UTOB, ME30(PUTOB,
TUTPOQUTOB, TATO(PUTOB) U ITyTH aJaNTAIINH HA
BJIMSIHUC BHCIITHUX (paKTOpOB. BKHa[[ OTCYCCTBCHHBIX U
3apyOeKHBIX HCClIe[oBaTeNel B pa3BUTHE YICHHS O
BOJJOOOMEHE.

Cp
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Pazgen 6. TEMA 5. TPAHCIIOPT BEILIECTB B
PACTEHUH

6.1

BslziesieHne BEIeCTB pacTeHHIMI

Croco0bl ceKpenuy BEIECTB Y PACTUTENIBHBIX
opranu3MoB. HapykHble CEKpETOPHBIE CTPYKTYPBL.
JKene3ku U xene3ucThie BOJOCKU. HekTapHHUKH.
CouneBble xese3ku 1 BoJockH. ['nuaronsl. BHyrpenHue
CEKPETOPHBIE CTPYKTYPHI.

Jlex

6.2

OrnpejieneHue TpaHCIMPALUHU 3aBSAAIOIINX T0OEroB
(mo Apnanny). BonooGMeH cOCHBIL.

JIab

6.3

TTonsTHE 0 BOCXOAIIEM U HUCXOAAIIEM TOKaX BELIECTB
B pacTteHu. IlepeaBrkeHre OpraHM4eCKUX BEILECTB.
broxnnii 1 ganpHui (GI03MHBIH) TpaHCIIOPT
ACCHMHJIATOB.

Oco0EeHHOCTH aHATOMUYECKOTO CTPOSHHS DTIEMEHTOB
¢nosmbl. TpancopTHbIE GOPMBI BEILECTB.
Bo3MOoXXHBII MEXaHU3M U PETyNAus GI0IMHOTO
TpaHCIOpTa. 3aBUCUMOCTb TPAHCIIOPTA BELIECTB OT
TeMIIepaTypbl, BOJHOTO PEXUMA, MUHEPAIEHOTO
IIUTaHUSA PACTEHUSL.

Ponb TpaHcmopTa BeIecTB B HHTETpaluu GyHKIHUHA
L[EJIOr0 PACTEHHUS.

Cp

Paznen 7. TEMA 6. ®PU3NOJIOT USI
MMUHEPAJIBHOI'O IUTAHUSA




7.1

OneMeHTapHbIi cOCTaB PacTeHUH

Pons pacTenuii B KpyroBopote MHHEPaIBHBIX
371eMEHTOB B buocdepe. IlorpebHOCTb pacTeHuil B
9JIeMEHTaxX MUHepalbHOro nuTanus. Kiaccnduxanum
MUHEPaJIbHbIX 3JIEMEHTOB, HEOOXOIUMBIX JJIsI pACTEHUH.
MaxkpoaneMeHTbI, MUKPO3JIEMEHTHI.

MeMOpaHHBIH TpaHCIOPT UOHOB B PACTEHUSIX

BimxHMiA TpaHCTIOPT MOHOB B TKAHIX KOPHS.
CuMniacTu4ecKui ¥ anomiaacTudecKuil myty. JanbHuii
TpaHcnopT. Bocxoasiiee nepeBrkeHne BEIIECTB 110
pacTeHuro: MyTh U MexaHu3M. KopeHs kak opran
MOTJIOLIIEHUSI MMHEPAJIbHBIX 3JIEMEHTOB U CUHTE3a
CJIOXKHBIX OPTaHUYECKUX COeAUHEHUH. Posb kopHel B
JKU3HEJEATEIbHOCTH PACTEHHM.
Du3n010r0-ONOXUMHYECKas POJIb OCHOBHBIX JJIEMEHTOB|
MUTaHUS

A30T. 3HaueHHe a30Ta KaK KOMIIOHEHTa OEJIKOB,
HYKJICMHOBBIX KUCJIOT, IopdupunoB, AT u np.
Ucrounuku azota 1u1g pacteHuil. Mcnonp3oBanue
pacTeHneM HUTPATHOTO U aMMOHHUIHOTO a3zoTa. [lytn
ACCUMUIIALIMY aMMHaKa B pacTeHUU. MeXaHU3M CHHTE3a
aMHHOKHUCIOT. OOpazoBaHHE aMHUJIOB.
IlepeamunupoBanue. B3auMocBs3b yTiaepoJHOTO U
a30THOTO OOMEHOB B pacTeHHH. KpyroBopot azora B
IpHUpoJIE.

Cepa. OCHOBHEIE CO€ITHEHUS CepPhI B PACTEHUH, UX POJIb
B CTPYKTYPHOH OpraHu3aluy KJIeTKHU, y4acTue B
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHAX.
Ucrounuku cepsl 115 pacTeHuid. MexaHu3m
BOCCTAaHOBJICHHS CYJIb(ATOB, OTJETBHBIE STAIIBI
npouecca. DepMEeHTHBIE CUCTEMBI. ACCUMUIISILIUS CEPhI B
pacteHud. bronorndeckuii UK cepsl.

Docdop. 3HaueHue pasHbIX TUIOB (ochopconepraux
coenuHeHMi B kietke. [Toctymienue Gocdopa B KIETKY,
IyTH BKIIO4YeHUs dpocdopa B 0OMeH. YyacTue
coeluHeHUH, coneprkamux Gocdop, B 00pazoBaHuU
KJIIETOYHBIX CTPYKTYP (epPMEHTHBIX CHCTEM.
Maxkpospruueckue coequnenus pochopa, ux poiss B
JHEPreTUIeCcKOM OOMEHe.

Jlex

7.2

MukpoxuMuuecK1ii aHaau3 3071bl. AHTaroHM3M HOHOB
KaJIbLIUsl ¥ BOJOPOJIA.

JIab




7.3

Kanuii. 3nauenue xanusi B o0OMeHe pacTUTEIBHOTO
opranusma. BiusiHue kanust Ha pu3ndecKue CBOMCTBA
MIPOTOILIA3MBI, Ha ()EPMEHTHI YIIIEPOJAHOTO OOMEHA,
cuHTe3 Oenka aAp. Poip kanust B moaaepKaHuu BOTHOTO
OayaHca B TKaHSX.

Kanbuuit. CTpykTypHO 00pa3oBaTeIbHas POJIb KaJbIIHS.
VYyacTre B 00pa30BaHUM KJIETOUHOW CTEHKH,
MOJJIEP>)KAaHUHU CTPYKTYPHOU IIETOCTHOCTH MEMOpaH.
Marsuiil. @opMbl ydacTHs MarHusi B MeTaboIu3Me.
Marnwii B coctaBe XJopopuinia. YyacTue B peakiusax
nepenoca (GochopHsIX rpymi, B GOpMUPOBaHUU
(YHKIMOHAIBHO-aKTUBHBIX CTPYKTYp pHOOCOM.
MukpossiaemeHTsl. COBpeMEHHbIE PEACTaBICHHS O
PO MUKPOIJIEMEHTOB B META00IM3ME PaCTeHUH.
dusnonornueckas pojib MeIu, Mapraaua, Mojuo/ieHa,
LIMHKa, 00pa M JPYruX MUKPOIJIEMEHTOB.
BerlpamyBanue pacTeHuit 6e3 mouBbl

[MutarensHble cMecH. PU3NOIOTHYECKHE OCHOBBI
MIpUMEHEHUs yIoOpeHui. becrnoyBeHHbIE METOIbI
BBIpAILMBaHUs pacTeHU. I uapononuka. Bknan
OTEUECTBEHHBIX U 3apyOSKHBIX YUECHBIX B Pa3padOTKy
TEOPUH KOPHEBOT'O IIUTAaHUSI U BOPOCOB XUMH3ALUU
CeJIbCKOTO X03s1ticTBa. 3HaueHue padot J[.H.
[pstaumnukoBa, J.A. CabuHUHA B CO3/JTaHUN TEOPUH
MUHEPaIbHOIO MUTAHUS. Kopresoe nuranue kak
Ba)XHEHIINH (PaKTOp ynpaBiIeHUS NPOIYKTHBHOCTBIO U
Ka4ueCTBOM YpPOKas CEIbCKOXO3AMCTBEHHBIX PACTCHHM.
Y nob6penusi.

Cp
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Paznea 8. TEMA 7. ®U3UOJIOT'USI POCTA U
PA3BUTHSA PACTEHUI

8.1

Omnpenenenue noHATUH "poct” u "pasBurue" pacTeHUi.
[IpoGnema pocTa 1 pa3BUTHS Ha KIETOYHOM U
MOJIEKYJISIDHOM YPOBHSIX.

OOmue 3aKOHOMEPHOCTH pocTa. Turel pocra y
pacTeHMii: anuKabHbIH, 0a3aIbHbli, UHTEPKAISPHBIN,
paluanabHBIM.

Knerounsie ocHOBBI pocTa. da3el pocTa;
9MOpHOHAJBbHAS, pacTshKeHHs, U (epeHINPOBKHU; HX
¢dusnonornyeckre ocooeHHocTu. ViaMeHeHus
Mopdoiioruu, MetaboIr3Ma, SJHEPTeTHKY TIPH
IIPOXOXKJCHUM KaXka0H ¢a3bl. [TIoHsTHE O KIETOUHOM
LUKJIE, BIUSHAE PA3THIHBIX (JaKTOPOB Ha JIEICHUU
KJIeToK. PocT kietku B haze pacTspKeHUs!, MEXaHU3M
neiicTBus aykcuHa. JuddepeHupoBKa KIETOK U
TKaHeH, npouecc qeTepMuHalui. TOTUIIOTEHTHOCTh
pacTUTENbHON KIETKH.

Putm pocta pacrennii. bonbiias kpuBas pocra.
MaremaTH4yecKo€e BbIpaXKEHUE CKOPOCTU POCTa.
buonornueckue gacel. [lomssprocTs. Perenepanust.
BnusiHue Temneparypsl, CBeTa M JPYriUX BHEITHUX
(akTOpOB Ha HHTEHCHBHOCTD pocTa. SIBIICHNE MOKOS,
ero agantuBHas ¢pyHkuus. [Toko# rimyOokuii u
BBIHYKJIeHHBIH. DU3HOIIOTHS TPOpacTaHUs
TIOKOSIIIIUXCSI OPTaHOB.

Jlex

8.2

HOJ'IS[pHOCTB YCPCHKOB. Onpez[eneHMe HWHTCHCUBHOCTU
TpaHCIUPALWHU MO0 YMCHBIICHUIO MAaCChl CPE3aHHBIX
JIUCTHEB.

JIab




8.3

I'opmoHanbHas cuctemMa pacTeHUN

[onstne puroropmona. Aykcunsl. Dusnonornyeckas
pois NYK. Merabonusm UYK. Tpancnopr MYK.
Mexanusm aevicteust UYK. 'n66epennunbl. Cunres
ru66epemuinHoB. [eiicTBue rudoepernHOB Ha
MPOLIECCHI POCTA U Pa3BUTHUS. MexaHu3M JeHCTBHS
ru66epeuinHoB. L{uToknHUHBL. XuMHuYecKas
CTPYKTYpau CUHTE3 LIUTOKUHUHOB. PU3HO0IOTHYecKas
POJIb IUTOKUHUHOB. MeXaHU3M JIeHCTBHS
LIUTOKUHUHOB. AOciu3oBas kuciiora (ABK).
Xumuueckasi CTpyKTypa v CUHTE3 aOCIIU30BO#t
kucnotel. Puznonorudeckas ponb ABK B pactenun.
Mexanusm geiicteus ABK. Otuiien. CuHTES3 STHIIEHA.
duznonoruueckas pojib ITUICHA B pACTEHHSIX.
MounekynsapHbIii MEXaHU3M JEHCTBHS STHIICHA.
Bpaccunoctepounsl. Crpoenue, o0pa3oBaHue B
pacTeHuH, pU3NOIOTUUECKOE JIEHCTBHE.
B3aumoneiicTBue Mex1y pa3IMuHBIMU FTOPMOHAMH.
KacmonoBas kucnota. CanuiuioBas KUcioTa.
CHHTETHYECKUE PEryISTOPbl U HHI'MOUTOPBI poCcTa
(repOunMABL, peTapaanThl, MOpGAKTHHBI, Je(oTHaHThI
1 JIECHKAHTBI), UX MPAaKTHYECKOE IPUMEHEHHE.
PocToBrie nBImKEHMS

PocToBble 1 TypropHble IBUKECHUS PACTCHUH.
Tponu3mel (TpaBUTPOTIH3M, (POTOTPOTIH3M,
THIPOTPOIIU3M U XEMOTPOIHU3M, TUTMOTPOITU3M).
Hacrtuu. Kpyrossie Hactun. CeiicMoHacTU4IeCKue
nBIbKeHns. HacekoMosiiHbIe pacTeHusl.

JKvi3HeHHBII UKIT BRICIIHX pacTeHuil. OCHOBHBIE ITATIBI
OHTOTeHe3a (3MOPHOHANILHBIH, FOBEHHIIIBHBIH,
PenpOAYKTHUBHEIH, 3pEIOCTh, CTAPOCTh), UX
Mopdosorudeckue u GU3N0I0ro-OHOXUMUIECKUE
0c00SHHOCTH. B3aNMOOTHOIIEHHUS MEXKTY POCTOM H
Pa3BUTHEM Ha OTAEJIBHBIX 3Talax OHTOTeHEe3a.
dotomopdorenes

BHyTpeHHUE U BHEUTHHE (aKTOPBI, PETYIUPYIOIINE
pasButue. JleficTBIE TeMIlepaTyphl U CBeTa Ha pa3BUTHE
pactenuif. @otorponuzM. GUTOXPOMHAs CUCTEMA.
Perymsinust ¢ yaactueM gutoxpoma
(oTonepHoINYECKON peaKiK, IPEPhIBAHUE MOKOS,
pocTa ymcTheB. Penenims u puznonornyeckas posb
KpacHOTo cBeTa. Penenuus n ¢punonornueckas poib
CHHETO CBeTa.

I'opmonanbHas Teopus nBeteHus. Co3peBaHue III0/10B
u cemsH. [Iponecc crapenus.

Kynbrypa n3011poBaHHBIX 3apO/IbIIIIEii, OPraHOB,
TKaHef/‘I, KJICTOK, IPOTOIJIACTOB - MOACJIb U3YUCHUS
IIPOLIECCOB POCTA U pa3BUTHs. Mcnoap3oBaHNe MeTOAA
KYJIBbTYPBI KJIICTOK IJIs1 U3YYCHUSA 6I/IOJ'IOFI/II/I KJIICTKHU U
ITOHMMAaHHUS B3aUMOOTHOIIEHUH YacTH U 1eJI0r0 MPH
(YHKIIMOHUPOBAHUU KJIETOK B PACTUTEIEHOM
OpraHu3Me.

[TyTu npakTH4eCcKOro UCIONb30BaHUS KYJIbTYD
pacTUTENbHBIX KIETOK (0CBOOOKAEHUE OT BUPYCHBIX
nH(EeKIMH pacTeHni, MacCOBOE pa3MHOXKEHHE
pacTeHui, nosydeHne G6MOMacchl KJIETOK-IPOTyLIEHTOB
MPaKTUICCKH BaXKHBIX BeH_[CCTB).

Cp

Paznen 9. TEMA 8. YCTOMYNBOCTH
PACTEHHMM K HEBJATOITPUSITHBIM
®AKTOPAM




9.1 YCToi4uBOCTb KaK NPUCIIOCOOIEHHE pacTeHU K Jlex 5 2
YCIIOBHUSIM CyIiecTBOBaHUA. OTBETHBIE PEaKIN
pacTenuii Ha feiicTBUe HEOIArONPUATHBIX (PAKTOPOB.
duznonorus crpecca

OO1mue NpUHIUIB] a1alTUBHBIX PeaKUi pacTeHuil Ha
skosornueckuii crpecc. Ctpecc-6enku. [Tytu
HOBBIIIEHUS] YCTOHYUBOCTH PACTEHUH.

9.2 Bnusinue caxapossl Ha MOPO30yCTOWIHBOCTH JIa6 5 2
pacTuTenbHbIX KieTok. OnpeneneHie yCTbUYHOTO
amnmapara B paCTHTENIbHBIX 00bEKTax.

9.3 Peaxkius pacteHuii Ha BOIHBIN AeUIIAT Cp 5 9
(3acyxoycToiunBoCTh pactenuii). [louBeHHas u
aTMocdepHas 3acyxa. Hapyiienus ¢pusuonoro-
OMOXMMHIYECKHX MPOLECCOB B TKAHIX PACTEHUI B
ycIoBHsAX BojiHOTO Aedunmra. [Tyt npucrnocodaeHus
Pa3IMYHBIX TPYIII KCEPOPHUTOB K YCIOBUSIM 3aCyXH.
Bnusinue Ha pactenne u30biTKa Biard. HapymeHue
oOMeHa BEIECTB PACTeHUH TIPH NEPeyBIIAXKHEHHH.
AKTHBaIMs aHA3POOHBIX POLIECCOB, HAKOIICHUE
TOKCHYECKHUX COCTUHEHUI B TKAHIX PACTEHHMA.

Y CTONUNBOCT K aHOKCHH.

Peaknus pactenuit Ha TeMneparypy. [eiicTBue Ha
pacTeHusl BBICOKUX TeMIepaTyp (3kapoycTOHUMBOCTh
pacteHuii). BiusiHue HU3KHUX MOJIOKUTEIIHHBIX.
TeMIeparyp (.X0JI0I0yCTOMYUBOCTD PACTeHUH),
HU3KUX, OTPULATEIBHBIX TEMIIEpaTyp
(MOpO30yCTOHYHBOCTD PACTEHHIT) M TIOYBEHHO-
KJIMMAaTHYECKUX (PaKTOPOB (3UMOCTOWKOCTH PACTEHHI),
3aKaJIMBAHUE PACTEHHH.

Peaxmust pacTennii Ha BBICOKOE HEAEpKaHUE COIU B
104Be (CONeyCTOHYNBOCTh pacTeHuil). 3aconeHue o4yB
(COTIOHIIBI, COTOHYAKH, CONOAN). Pa3zmmaHbie BUABI
3aCOJIeHHS U UX BIUSHUE Ha X0J (PU3HOIOTHUECKUX
nporecoB. MexXaHU3MBI aJanTaluy Tano(QUTHBIX
OpPraHU3MOB K COJISIM. MeTO/IbI TOBBIICHUS
COJIEYyCTOIYMBOCTH PACTEHUH.

OCOOCHHOCTH 3arpsi3HEHUSI TOYB TSHKEIBIMU
MeTaulaMH. TOKCHYHOCTD UX Ul PaCTEHHH.
PannoyctoiunBocTh pacTeHuil 1 ee MEXaHU3MBI.
3arpsi3HeHHe aTMOC(Epbl CEPHUCTBIM Ta30M, OKCHIaMH
a30Ta U yriepoja, CoeqUHEHUsIMH GTopa U JIp.
TOKCHYHOCTD UX JCHCTBUS HAa paCTEHUSI.
dopMUpOBaHHE YCTONYHUBOCTH K ra3aM.

3amuTa pacTeHHH OT aTOreHOB U puTO(haros
Dusnonornyeckue u 6I/IOXI/IMI/I‘{CCKI/IC OCHOBBI
YCTOMYMBOCTH BBICHIMX PACTEHUH K ITATOTCHHBIM
MuKpoopranuzmam. [Ipuduns! 3THX 3a0071€BaHUN.
®uznonorus 60spHOTO pacreHus. Bunosoit
UMMYHUTET. Peakius cBepX4yBCTBUTEIbHOCTH.
CHCTeMHBIN PHOOPETEHHBIN UIMMYHHUTET PACTCHHIA.
IlyTu noBsilIeHUs YCTONUUBOCTH pacTEHUH K
MH(EKIIMOHHBIM 3a00JICBaHUSIM. Y CTOHYMBOCTH
pacteHuii K purodaram.

OO0111ie NPUHIMITEI OPTaHU3ALNN CUCTEM
CaMOPETYJISIMHU 3eJICHOT0 PACTCHUS U €T0
B3aUMOJICHCTBHS ¢ KOMIIOHEHTaMHU OHMOreoreHo3a
Bropuunblif MeTab0IN3M PaCTEHHH.

Tepnensl. @eHoIbHBIE COSAMHEHHS (KyMapHHBI,
(h1aBOHOM/IBI, TAHWHBI, TUTHHH). A30TOCOepKaIINe
BTOPHYHBIE BELIECTBA (AJIKAJIOUAbI, [HAHOTCHHBIE
TJIMKO3HUJIBI U TIIFOKO3WHOJIATBI).

5. OIEHOYHBIE MATEPHUAJIBI VIS TPOBEJEHWA TEKYIIEA U TIPOMEXKXYTOYHOU ATTECTAIIUA

5.1. OneHo4yHble MaTepUaJIbl JJisl MPOBECHUA TeKyLIel aTTecTAlUH

1. Bonpocs! as1si KOHTPOJIBHBIX paboT:




Tema 1. OcOOEHHOCTH CTPOEHUSI PACTUTEIBHOM KIETKU

1. KakoBbI CTPYKTYpHBIE OCOOCHHOCTH PACTUTENbHON KIeTKU? UeM KIIETKU )KUBOTHBIX OTIMYAOTCS OT PACTHUTEIBHBIX KIETOK?

2. OxapakTepu3yiTe rJIaBHbIe KOMIIOHEHTHI, BXOJISIINE B COCTAB KIETOYHOM 000JI0UKH, UX XUMUYECKYIO CTPYKTYPY, XapakTep CBs3eH,
BO3HHKAIOIINX MEX/1y HUMH.

3. Onuimre PU3HOIOTHIECKUE MTPOIECCHI U CTPYKTYPY spa.

4. Yro Takoe TpaHcreHHbIe pacTeHus? Kak ux noiydaroT 1 Kakoe 3HaueHHe OHU UIMEIOT?

5. JladiTe onpeneneHue MOHATUAM «IHDDY3HI» 1 «OCMOCH.

6. Uem onpenensercs Hanpaienue quddysuu?

7. Yro Takoe BOAHBIN noTeHIMAa KieTKku? KakoBel ero cocrasistonye?

8. OxapakTepu3yiiTe 3Tarnbl OCTYIJICHNUS HOHOB B KJIeTKy. KakoBo ux 3HadeHue? 9. Uro ABISIETCS KCTOYHUKOM SHEPTHH JIJIS
MIPOLIECCOB aKTUBHOTO TpaHcmopra?

Tema 2. @otocunres.

1. Yto Takoe rereporpodHslil u aBTOTpodHBII THIT IUTaHUS?

2. KakoBBI 0COOCHHOCTH ITOCTYIIICHNUSI YTIEKUCIIOTO Ta3a 3 aTMoc(epsl K 3eTIeHbIM IuacTuaam? UTo cmocoOCTBYeT U UTO 3aTPyAHSIET
3TOT npouecc?

3. Ha3oBuTe n3BecTHbIE BaM THIIBI Iu1acTh. KakoBa nx B3auMOCBs3b?

4. Yto takoe nurmenTbl? KakoBa ux ¢usuonaorunieckas poib?

5. XUMHYECKOE CTPOCHUE MOJICKYJIbI XJI0pO(HILIA.

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

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

8. Kpatko oxapakrepu3syiiTe oCHOBHBIC 3Talbl hoToCHHTE3a. Kakue cylecTBYIOT J0Ka3aTelbCTBA, YTO (OTOCHHTE3 BKIIOYAET
CBETOBBIEC I TEMHOBBIC PEAKI[HH?

9. lluknyeckoe U HeUKINIeckoe GoTodochopuInpoBaHue.

10. Hukn Kanseuna. HazoBute u oxapakrepusyiite oCHOBHBIE (a3l nukia KajgppuHa.

11. Hukn Xs1u-Cinka-Kapnumosa.

12. Yro takoe doroapixanue?

13. OxapaxkTepusyiite ocHOBHbIe ocobeHHocTu CAM-nyTH hoTOCHHTE3A.

14. TlpuBequTe TpUMEpPHI B3aHMHOTO BIMSHUS BHEITHNX (PAaKTOPOB HAa HHTEHCHBHOCTH (DOTOCHHTE3A.

2. IlpuMepsl TECTOBBIX 3aJaHUM:

1. V mpokapuor, B CpaBHEHUH C DYKapUOTaMH, OTCYTCTBYIOT
a) MUTOXOHIpHH; 0) XJIOPOILIACTHI; B) IU30COMBI; T') KoJbueBas JJHK

2. BmecTo MUTOXOHAPUI U IUTACTH Y TPOKAPUOT UMEIOTCS
a) Me3ocombl; 0) OT1P; B) mr30cOMBI; T') KOMIUTIEKC ['0Tb 1K

3. B memOpanax syKapuorT...
a) OJUH CIION JUIHJIOB; ©) IBa CJIOS JIMIUAOB; B) TPU CJIOS JIUNUOB; T') Y4eThIPE CJIOS JIUMUI0B

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

5. Oprasenbl KJI€TKH, 00eCIeYnBaloIie SHepreTUIeCKUue NOTPEOHOCTU KIETOK

a) MUTOXOHIpHUH; ©0) pUOOCOMBI; B) IEPOKCHCOMBI,  T) JIN30COMBI

0. ... MHOTOYHCIICHHBI B KJIETKaX JHUCTHEB, IJIe OHU TECHO CBSA3aHbI C XJIOPOIIACTaMU. B HUX okucnseTcs

CHHTE3HpYyeMasi B XJIOpOILIACcTaX B X0/1¢ (POTOCHHTE3a TIIMKOJIEBas KUCIOTa H 00pa3yeTcsi aMUHOKHCIIOTA TIIUIHH, KOTOPast B
IMUTOXOHJIPUSIX MIPEBPAIIACTCS B CEPHH.

7.  Pacmpemenutb. B cocTaB KI€TOYHOMN CTEHKU BXOAAT A) CTPYKTYPHBIE KOMIIOHEHTHI, b) KOMIIOHEHTHI MaTpUKCa CTEHKH,
B) unKpycTUpYyIOIIe KOMIOHEHTHI U [') BelecTBa, OTKIIabIBAIOLINECs Ha IOBEPXHOCTU CTEHKU

a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOepHH; I) TeMUIIEIUIIOJI03bI; €) IEKTHH; k) OerKy; 3) 1eJUI0I03a

SO SIBJISICTCS] BYKHON 4acThIO KJIETKH, €e BHYTpeHHeH cpenoil. OHa npeacTaBiseT co00l CI0KHYIO KOJUIOUIHYIO CUCTEMY,
KoTOpas o0pazoBaHa OeNKaMu, HyKJIIEHHOBBIMHU KHCJIOTaMH, YTJIEBOAAMH, BOJIOH U IPYTUMH BELIECTBAMH.

9. Pacnipenenuts. B coctaB kineTku BXonaT A) 1BymMeMOpaHHbIe opraHeiuibl, b) onHoMeMOpaHHbIe opraHesuisl U B) HememOpaHHbIe
OpTaHeNIbL:

a) r1acTUIbl; 6) MUTOXOHAPHUH; B) KIIETOYHOE AAPO; T') pubOCOMBI; /1) KIIeTOUHBIH 1eHTp; €) DIIP; k) komruiexc ["onbxu; 3)
JIM30COMBI; 1) BaKyOJIH;

3. Ilpumepsl 3a1a4:

Tema 1. OcobeHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKH.

1. C nomouipto, KAKUX IPUEMOB MOXKHO OTJIMUUTH KHUBYIO KJIETKY OT MEPTBOU?

2. TlobGer snoneu BbIep:KaH B Te4€HHE | 4 B pacTBOPE HEUTPAIBHOTO KPACHOTO, ITOCIIE YETO OTOPBAIH JIUCThS U PACCMOTPEIH Ha
cBeTsIoM (oHe. HikHue (B3pociible) TUCThS OKPACUIIUCH TTOJIHOCTBIO, CPEJHHUE - YACTUYHO, @ Y CAMOT'0 MOJIOJIOTO JINCTA ObUI




OKpAIIIeH TOJIbKO KOHYMK. Kak 00bsSCHUTH MOIy4eHHbIH pe3ynbTaT?

3. Kakue 0cOOCHHOCTH KJICTKH MPHIAIOT €if CBOWCTBA OCMOTHYECKOW CHCTeMbI? UeM OTIMYaeTcsi pacTUTENbHAs KIIETKA OT
ocMoMmeTpa?

4. ¥V KaKkoro pacTeHus BbILIE OCMOTHYECKOE 1aBJIEHUE KJIETOUHOIO COKa: Y BEIPOCHIETO B TEHHCTOM BJIaXKHOM MECTE MJIM Y PacTyILEro
B crenu? Kak 0OBbsACHUTD 3TH paznuuus’?

5. B kieTkax Kakux pacTEeHHH BbIIIEe KOHIIEHTPAIHS KIETOYHOTO COKA: Y PacTYIINX Ha COJIOHYaKaX MIIM Ha He3aCOJNeHHBIX mouBax? C
YeM 3TO CBS3aHO?

6. Kitetka ¢ ocMOTHYECKUM JaBlieHHEeM KiieTtouHoro coka 1 MIla morpysxkena B pactBop KCl, ocMoTH4eckoe aaBjieHHe KOTOPOro 2
MITa. YTto npou30iieT ¢ KIeTKOn?

7. Uto 3aHUMAET MPOCTPAHCTBO MEXKAY KIIETOYHON CTEHKOW M IIUTOIUIa3MOH B IIa3MOIM3UPOBAHHON KIIeTKe?

8. Kiterka norpyxeHa B JUCTHIUIMPOBAaHHYIO BOAY. B kakom ciydae kierka OyneT BcachlBaTh BONy, @ B KAKOM He Oynet?

9. B 6 cocynos Hamutsl pactBopbl NaCl ¢ konuentparusamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3T pacTBOpBI MOTPY3UIIH TTOJIOCKH,
BbIp€3aHHbIE U3 KapTo(denbHOro KiryOHs, ATMHA KOTOPbIX paBHsIack 40 Mm. Kak 00bsIcHUTE noirydeHHbIe pe3ynbraThl? [louemy nnHa
TOJIOCOK OKa3ajach OAMHAKOBOM B TPeX MOCTIEIHUX PacTBOPax?

10. /IBe >xuBBIE KJIETKH CONPUKacaroTcs Apyr ¢ apyrom. Kyna Oyner nepensurarbes BoJia, €CJIM y NEPBOM KJIETKH OCMOTHYECKOE
JaBJICHUE KJIeToYyHOro coka pasHo 1,1 MIla, rypropnoe nasienue - 0,4 Mlla, a y BTopoii KJIIETKH COOTBETCTBYIOLIHE MOKa3aTEeNIN
pasusl 1,5 u 1,2 MITa?

5.2. OneHo4yHble MaTepHAaJbl /s IPOBeIeHHs IPOMEKYTOUHOI aTTecTallnu

BOHpOCLI JUISL TOATOTOBKH K 3a4CTy

1. [Ipenmer, 3amauu, aceKThl, ypOBHH, HATIpaBJICHUs (PU3UOJIOTHH PACTECHHH.

2. CBs13b (DPM3HOJIOTHU PACTCHUH C APYTHUMH OHOJOTMYECKUMHU HAYKaMH.

3. OObeKT u3yyeHus: GU3NONIOruH pacteHuid. KiieTka - kak OpraHu3M U Kak JIeMeHTapHask CTPYKTYpa MHOTOKJIETOYHOTO OpraHu3Ma
3€JICHOTO PACTCHHUS.

4. Crnenuduyeckre 0cOOEHHOCTH PACTUTENBHON, TPUOHOM U )KUBOTHOW KJICTKH.

5. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI DYKapUOTHON KIIETKH.

6. OU3UKO-XUMHYECKHE CBOMCTBA MPOTOILIA3MBbI (IPOHULIAEMOCTb, BA3KOCTb, IBUKEHHUE U JIp.)
7. IcTOYHUKH HEPTUH B OMOJIOTHUECKHAX CHCTeMaX. ABTOTPO(GHOCTh U reTepOTPO(GHOCTS.
8. CymHoctb u 3HaueHue portocunresa. Padots K.A. Tumupszena.

9. IIMrMeHTHbIE CHCTEMBI.

10. Xnopodusr.

11. ®UKOOUITHUITPOTECHHBI.

12. KapoTuHOUIBL

13.TlepBuunbie mporiecchl HOTOCHHTE3A.

14. TemHoBast ctanus GoToCHHTE3A.

15. DoToarixanue.

16. Hukn X34-Cmrka-Kapmiosa.

17. CAM- tun merabonusma.

18. OcobeHHOCTH (DOTOCHHTE3a Y PACTEHUH Pa3HBIX YKOJIOTHYESCKUX TPYIIIL.

19. Dxonorus ¢porocuHTE3A.

20. YdeHue o ApIXaHWU. 3HAYEHHE U CYITHOCTb.

21. Teopus apixanus Iannaguna.

22. IlepexucHas Teopus okuciaeHus baxa.

23. Teopus apixanus u Opoxenust Kocrsruena.

24. TlenTozoMoHODOCHATHBIN MTYTh OKHCIIEHHS TITIOKO3BI.

25. T'nukonus.

26. PaznuaHbIe BUBI OpOKEHUSI.

27. Hukn Kpeoca.

28. T'mnokcunaTHeIN UK.

29. DKOoJIOTHS JbIXaHH.

30. 3HaueHne BOABI B KHU3HECATEIHHOCTH PACTEHHH.

31. OcHOBHBIE 3aKOHOMEPHOCTH MOTJIOIICHNS BOJIBI KJIETKOM.

32. MexaHU3M NepeBHKEHHS BOJIBI TI0 PACTEHUIO.

33. Ilyru 6aMKHETO U JAJIbHETo TPaHCIIOpTa.

34. BolaeneHue BOAbI paCTCHHEM.

35. I'yrranus. Tpancnuparusi.

36. YcTbuuHas U KYTUKYJISIpHAs TPAHCIIMPALIUSL.

37. OcobGeHHOCTH BOAOOOMEHA Y paCTCHHUI pa3HbIX SKOJIOTUYECKUX IPYIIIL.

38. Ponpb pacTeHuii B KpyroBOpoTe MHHEPAILHBIX 9IEMEHTOB B Onocdepe.
39.TloTpebHOCTh pacTeHUH B 3JIEMEHTaX MUHEPAIbHOTO TUTAHUS.

40. Knaccudukanus MHHEPaJIbHBIX 3JICMEHTOB, HEOOXOIUMBIX JJISl pACTCHH.

41. ®u3nosoro-6MOXUMHYECKAs POJIb OCHOBHBIX JIEMEHTOB IMUTAHUS.

42. Azor. Cepa. ®ocdop. Kanuii. Kanpuuii. Marauid.

43. MuxkpoanemenTsl. COBpeMEHHbIE MPEJCTABICHUS O POJIM MUKPO3JIEMEHTOB B MeTaboau3Me pacTeHunid. 44.  BrlpanmBanue
pacteHuii 6e3 MoYBHI.

45.TluratensHbie cMecH. [ mapononnka.

46. KopHeBoe NUTaHKE KaK BayKHEUIINH (akTop ynpaBieHHs NPOJLYKTUBHOCTBIO U KAYECTBOM YpOIKasl CEITbCKOXO3IHCTBEHHBIX
pacTeHui.




47.Y nobpenus.

48.Poct u pa3zsutue. OHTOTEHE3.

49.Dranbl oHTOreHe3a BbicHIMX pacTeHuid. KOBeHunbHbIM 3Tan. DTan ctapocTu U oTMupanus. 50. Juddepennyposka u poct
pacTeHwmiA.

51.Perenepanus y pacTeHUH.

52.BnusiHue (HakTOpOB BHELIHEH Cpe/ibl Ha POCT paCTCHHN.

53. ®UTOrOPMOHBI.

54. Vcnonp30BaHNE CHHTETHUECKUX PETYISITOPOB POCTa B PACTEHHUEBOJICTBE.
55.Cnoco0bl IBHXKEHUS y pacTeHUN. BHYTpUKIIETOUHbIE IBUKEHUS.
56.PocToBble IBUKEHUS.

57. TypropHsie 0OpaTHUMBbIE JIBUKEHUSI.

58.CrocoObl 3aIUTHI M HAJIS)KHOCTh PACTUTEIILHBIX OPTaHH3MOB.

59. ®usuonorus crpecca.

60.3acyx0ycTOMYNBOCTD U YyCTOMYNBOCTD K IIEPETPEBY.

61. YcroHuuBOCTb pacTeHUI K HU3KUM TEMIIEpaTypaM.

62. CoeycToiYnBOCTb.

63. YCTOHIMBOCTH K HEIOCTATKY KHUCIOPOAA

64. T'a30ycTOWYNBOCTS.

65. PagnoycroitunBoCcTh

66. YcToH4uBOCTb pacTeHUH K HH(EKIIMOHHBIM OO0JIE3HAM.

6. YHAEBHO-METOJNYECKOE © UTHOOPMAIIMOHHOE OBECHHEYEHUE JUCIIUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

(OcHoBHas MuTEparypa:

1. Kopsirun, 10. B. ®usnonorus pacrenni : yauebnoe nocodbue / 10. B. Kopsirun, E. I'. Kymukosa, H. B. Kopsaruna. — I[lenza : [IT'AY, 2019.
— 308 c. — Texcr : anekTpoHHbIH // JIab : 3nekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131084 (mzata
oOpanienus: 03.02.2022). — Pexxum AocTymna: Ui aBTOPU3. TOJIb30BaTEIICH.

2. KynukoBa, E. I'. ®dusnonorus pactenuii : yueonoe nocodue / E. I'. Kynukosa, 1O. B. Kopsirun, H. B. Kopsiruna. — Ilensa : [ITAY, 2018.
— 192 c. — Texcr : anekTpoHHBIH // JIanb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131063 (mata

oOpamienus: 03.02.2022). — Pexxum goctyma: 11 aBTOPU3. TTOJIB30BATEINCH.

3.Annpees, B.I1. Jlekuun o ¢pusuonoruu pacrennit / B.I1. Aunpees; Hayd. pen. [.A. Bopo0eiikoB ; Poccuiickuii rocynapcTBeHHBII
menarornueckuii yausepeuteT uM. A. U. I'epuena. — Cankt-IlerepOypr: PITIY um. A. U. T'epuiena, 2012. — 300 c. [DnekTpoHHBIN pecypc]. -
[URL: http://biblioclub.ru/index.php?page=book&id=428272 (nmara oopamenus: 15.10.2019).

/TonoTHUTEIBHAS TUTEpaTypa:

1.ITankparosa, E. M. TIpakTukyM 1o $pu3HOIOrHY pacTeHuii ¢ OCHOBaMU OHOJIOrHYecKoi XumuH : yuebHoe nocobue / E. M. TlankparoBa. —
3-¢ u3n. — Cankr-IletepOypr : KBaapo, 2021. — 176 ¢. — ISBN 978-5-906371-83-0. — TekcT : anektponusiit // Lludposoit
oOpazoBarenbHbIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103127.html (zata obpamenus: 03.02.2022). —
Pe>xum toctyna: [uis aBTOpU3UP. MOJIb30BaTENeH

2. Xpomoga, T. M. Borannka ¢ ocHOBamMH (PU3UOJIOTHH pacTeHnH : yaeOHuK st By30B / T. M. Xpomoa. — Cankr-IletepOypr : Jlans, 2022.

— 380 c. — ISBN 978-5-8114-8458-4. — Texcr : anekTpoHHsIit // JIans : a1ekTpoHHO-0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/193291 (marta obpamenus: 03.02.2022). — Pexxum gocryma: g aBropus. [lons3oBareneit

3. Cxymuenko B.b., Manbimesa O.H. UyonHckuit M. A. ®usmnonorus pacrenuid. Cankr-IlerepOyprekuil rocy1apcTBEHHBIH J1€COTEXHUYECKUH
yausepcutet uenn C.M. Kupoa. Yuebnoe mocodue (mpaktukym) 104 ctp. 2017. https://e.lanbook.com/search?query

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHeT"

31 : CaliT MUHHCTEPCTBA JIECHOTO X03s1iicTBa TBepKoii oonacTu https://munnec. TBepckas o0nacTb. pdckoit odnacTu
https/mMunIec.
22 : ®BY"Poccuiickuii 1ieHTp 3amuThl Jieca" [lenTp 3amuTsl eca TBepckoii obmactu http://tver. refh.ru

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

6.3.1 Ilepevyenb MporpaMMHOro odecrnevyeHust

6.3.1.1Microsoft Windows 10 Enterprise

6.3.1.2]|Microsoft Office npodeccronansusbiii mwroc 2013

6.3.1.3| Kaspersky Endpoint Security 10 qys Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5|Google Chrome

6.3.1.6) WinDjView

6.3.1.7|Foxit Reader

6.3.2 CoBpemeHnHble podeccuoHa/IbHbIE 0a3bl JaHHBIX H HHPOPMaLMOHHbIE CIPABOYHbIE CHCTEMbI

6.3.2.1|9bC «ZNANIUM.COM»

6.3.2.2|9BbC «}OPAUT»

6.3.2.3|9bC «YHuBepcuterckas OubIMoTeKa OHIAHH



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

6.3.2.4/9BC IPRbooks

6.3.2.5|9BC «Jlaub»

6.3.2.6/ObC TBI'Y

6.3.2.7)255C BOOK.ru

6.4 Odpa3zoBaTe/ibHbIE TEXHOJIOTHH

6.4.1| AuckyccuoHHbIe TEXHOJIOTHH (HOPYM, CUMIIO3UYM, J1e0aThl, aKBAPHYMHAs TUCKYCCHS, TaHEIbHAS TUCKYCCHUS, KPYTIIBIN

6.4.2| MeTopl TpyIIIIOBOTO PELICHUsT TBOPUECKHX 3a1a4 (Meto Jenbu, Mmeton 6—6, METO/ pa3BUBAIOIICH KOOTIEpAInH,

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

Aynuropus Oo0opynoBanue
5-324 MUKPOCKOIIBI , TEPMOCTAT, LIEHTpUbYra, XOI0JUIbHUK « HUHAPY, 3NEKTPOIUIUTKY, CTEPUIU3ATOP, BECH
TOPCHOHHBIE, CBETHIBHUKH HACTONBHBIE, IIKa() CyMIMIbHBIN, OaHS KOMOMHNPOBaHHAsS, HEPEHOCHOH MYIIbTUMEANHHBIHA
KOMIUIEKC, IEPEHOCHOM HOYTOYK, yueOHas MeOellb
5-318 MYJIbTUMEAUIHBIN KOMILIEKC, IEPEHOCHON HOYTOYK, yueOHas Mebenb

8. METOAUYECKHUE MATEPHUAJIbBI 1JIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JUCHHUIIIUHBI

Kypoukun C.A. Metoauueckoe nocodue: Pabouas Terpans no ¢pusnonoruu pacrenuit. Teeps, TBI'Y. 2019. - 113 c.




MMPUJIOKEHHUE 1

5. OHEHOYHBIE MATEPHAJIBI JIJIsI MTPOBEJEHUA TEKYIIEW U TPOMEXYTOYHOM ATTECTAIIUM

5.1. OueHo4YHBIEe MaTePHAJIBI JJIsl IPOBEAeHUS TeKylIell aTTecTanuu
1. Boripocs! UIs1 KOHTPOJIBLHBIX PadoT.

Tema 1. OcoOeHHOCTH CTPOEHHS PACTUTEIBHON KIIETKH

1. KakoBbI CTPYKTYpHBIC 0COOCHHOCTH PACTUTEILHOU KIeTKU? UeM KICTKH KUBOTHBIX OTIHYAIOTCS OT PACTUTEIBHBIX
KJIETOK?
2. OxapakTepu3ynTe TiIaBHbIC KOMIIOHCHTHI, BXOJIAIINE B COCTAB KIETOYHON 000JIOUKH, HX XUMHUYECKYIO CTPYKTYPY,

XapakTep CBsI3ell, BOZHUKAIOIUX MEXTy HUMHU.

Onummte GU3NOJIIOTHYECKUE TTPOLIECCHl U CTPYKTYPY spa.

Yro Takoe TpaHcreHHbIe pacTeHus? Kak uX MOoIy4aroT U Kakoe 3HaueHHe OHU UMEIOT?
Maiite onpeneneHne NOHATUAM «TUQDY3HUI» U «OCMOCH.

Yewm ompenensieTcs HarpasieHue 1updy3un?

Yro Takoe BOAHBIN MoTeHIMa KineTku? KakoBsl ero cocrasistomnye?
OxapaxTepu3y#iTe 3Tansl IOCTYIICHHUS HOHOB B KJIETKy. KakoBo ux 3HaueHue?

Uro sBisieTCA UCTOYHUKOM SHEPTHHU IS IPOLIECCOB aKTUBHOTO TpaHcIopTa?

VXN kW

Tema 2. @oTocuHTES.

1. UYro takoe reTepoTpodHEIH U aBTOTPO(HBIH THIT TUTAHUSA?

2. KakoBbl 0COOEHHOCTH MOCTYIUICHUS YTIIEKHUCIIOTO Ta3a U3 aTMoc(epsl K 3elIeHbIM miactuaam? Uto criocoOCTByeT 1
YTO 3aTPyIHSET 3TOT mpomuecc?

HazoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa ux ¢usnonorudeckas poib?

XUMHUYECKOE CTPOCHHE MOJIEKYJIBI XJIOPO(HIIIa.

B uem 3nauenne padbor KA. Tummpszena?

KakoBa ¢usmnonormyeckas poib KapoTHHOUIOB, GUKoOMIMHOB? UTo Takoe XpoMaTHdecKas afanTaris?

Kpatko oxapakrepu3yiTe OCHOBHBIE dTaIlbl OTOCHHTE3a. Kakue CylecTByIOT 10Ka3aTelbCTBa, YTO POTOCHHTES
BKJII0YAeT CBETOBBIC U TEMHOBBIE PEaKIiu?

NN W

9. Luknyeckoe n Henukinyeckoe Gorodochopunuposanue.

10. Lukn KansBuna. HazoBute u oxapakrepusyiiTe ocHOBHbIE (ba3bl 1ukia KanbBuHa.

11. Hukn Xatu-Cnaka-Kapnuosa.

12. Yro Takoe poromsixanue?

13. Oxapakrepusyiite ocHOBHBIE ocobeHHOCTH CAM-1IyTH (hOTOCHHTE3A.

14. [IpuBennTe IpUMEpPHl B3aUMHOTO BIMSHMS BHEIIHUX (PAKTOPOB HA HHTEHCUBHOCTH (JOTOCHHTE3A.

Tema 3.

1. Bronornyeckast posib IbIXaHUS B )KU3HU PACTCHHUSL.

2. Bxutag oTedecTBEHHBIX U 3apyOeKHBIX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE YUECHHS O JABIXaHUH.

3. Teopun MexaHHU3MOB OHOJIOTHYECKOT0 OKHCIIeHHs (Teopus apixanus [lannanuHa, [lepexkncHast TeOpHs OKUCICHUS
baxa. Teopus Koctsruena).

4. Karanutuueckue cuctemsl AbIXaHus (IETUAPOTEHA3BI, OKCHIIA3bI, KapOOKCHIIa3kl, TpaHC(epassl U Ap.).

5. Muroxonapuu. X cTpykTypa u QpyHKIHH.

6. [TyTn oKHCIIeHUsI OpraHMYecKUX BellecTB B KieTke. [lenro3omoHodochaTHblil myTh. ['Mukonu3. PaznnuHblie BUIbI
oposxenns. Lukn Kpebca. ['mrokcunaTHBIN DUKI. XapaKTepUCTHKA OCHOBHBIX CTaIUH [IUKJIOB.

7. 3aBHCHMOCTb JBIXaHHUA OT (PAaKTOPOB BHEIIHEH CPEMbI.

Tema 4, 5.

1. O6mwsacuute, mouemy K. A. Tumups3eB Ha3pIBaJ TPAHCIUPAITNIO «HEOOXOTUMBIM (PH3HOIIOTHIECKAM 3II0M»?

2. KakoBo cooTHOIIEHNE KOJIMUECTBA BO/IBI, HCIIAPSIEMOI Yepe3 YCThUIIA U CO CBOOOIHOMN BOJHOMN IMOBEPXHOCTH TOH ke
wiomaau? Yem 3to o0bscHseTCA?

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

4. [Touemy BeTep yCHUIMBAET TPAHCIHMPALIMIO, a OIYILIEHHOCTD JINCTHEB YMEHBIIAET TPAHCIUPALUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAOIINE [TOCTYTIJICHNE BOJBI B KIETKH KOpHs. B 4eM ponb mpomeccor
MmeTabos3ma?

6. Uro Takoe miad pacteHnii? KakoB MexaHu3M 3TOTO Tporiecca?

7. Kak cBoiicTBa OYBHI BIMSAIOT HAa NOCTYIUIEHHE BOABI B KIETKH KOpHA? Kakne cHiIbl IpemsITCTBYIOT HOCTYIICHHUIO
BOJBI U3 TTOYBEI?

8. bivxHUNA U AaIbHUN TPAHCIIOPT BOJBI.

9. OOBsICHUTE CYITHOCTH TEOPHH CLIETUICHHMSI.




10. OxapaxTepu3yiTe pacTeHHsI pa3HbIX HKOJOTHUECKUX TPYIII IO OTHOUIEHUIO K BOJE.

—
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Ponb pacTeHuii B KpyroBopoTe MUHEPAIbHBIX JIEMEHTOB B OHOChepe.

[ToTpeOHOCTD pacTeHUil B 3JIeMEHTaX MUHEPAILHOTO MMUTAHUSL.

Krnaccudukanmm MuHEpaIbHBIX 3JIEMEHTOB.

Pous nponieccoB auddy3unm u agcopdumu, UX XapaKTEPUCTHKA.

BinxHM TpaHCIOPT HOHOB B TKAHAX KOPHSL.

JanbHuil TpaHCHIOPT.

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

MuxposnemeHTsl.  Du3HONOrHMYecKas poib MEIH, MapraHna, MoJIuOieHa, IMHKa, Oopa .

BripamBanue pacreHuii 6e3 moussl. [Iutatenbubie cMecu. du3nonornueckre 0OCHOBBI IPUMEHEHHS yJ00pEHU.
BecnqueHHme METO/Ibl BHIPAIIMBAHUS pacTeHHi. [ uapornonuka. A3pornoHuKa.
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10. Opraandeckne 1 HEOPraHUIECKUE BUIBI YIOOPSHUIL.

Tema 7.

1. [onsarue "poct" u "pa3BuTHE" PacTECHUIA.

2. Oo0urre 3aKOHOMEPHOCTH pocTa. THIBI pOCcTa Y paCTeHUH: allMKaIbHBIN, 0a3albHUbIi, HHTEPKAISPHBIHA, paIuaTbHBIH.
3. Knerounsie ocHOBBI pocTa. da3el pocta; SMOpHOHANIBHAS, pacTsDKEHHS, AU PEPEHIIMPOBKI; UX (PU3HOIOTHIECKIE
0COOCHHOCTH. 4.

BrwusiHue Temneparypebl, CBeTa M APYTUX BHEHNIHUX ()aKTOPOB HA HHTEHCUBHOCTH POCTA.

5. SBnenue mokost. [Tokoit riryOOKwiA M BRIHY XK ICHHBIH. DU3HOTIOTHS MPOPACTAHUS TOKOSIIIIUXCS OPTaHOB.

6. [NonsTre puTOoropMoHa. AYKCHHEL.

7. I'n66epennuHbL.

8. LuToKMHUHEL

9. AobcmzoBas kuciora (ABK). DTwiren.

10. Bpaccunocrepouapl.

11. CuHTETHYECKHE PEryJIATOPEl U HHTHONTOPHI pocTa (TepOHLUIbI, peTapJaHThl, MOP()AKTHUHEL, 1e(OTHAHTHI 1
JIECUKAHTHI), UX TIPAKTUYECKOE IPUMEHEHHE.

12. PocToBble U TypropHbie IBMKEHUS PACTEHUU.

Tema 8.

1. Y CTOHYMBOCTD KaK MPUCIOCOOJICHUE PACTEHHH K YCIOBHSIM CYIIECTBOBAaHUS. DKojJorndeckuii crpece. Crtpecc-0enku.
2. Peaxuus pacteHnii Ha BOAHBIN JeUIUT (3aCYyX0YCTONYMBOCTD PACTEHUA).

3. Peaxuust pactenuit Ha Temneparypy. 2KapoyctounuBocTh pacTeHui. X0J10J0yCTONYUBOCTb PACTEHUM.
Mopo30ycTOHYNBOCTD PaCTEHUH.

4. Peaxkiust pacTeHHil Ha BBICOKOE HEJIepKaHUE COJIU B TTOYBE (COJICyCTOMYMBOCTH PACTEHHH). 3aCOJIEHHUE II0YB (COJIOHIIBI,

COJIOHYAKH, COJIO/IN).

OCOOCHHOCTH 3arpsI3HCHHUS [I0YB TSDKEIBIME METa/UIaMu. TOKCUYHOCTD UX JJISl PACTCHUIA.

PaanoycToiluMBoCTh pacTeHHl 1 €€ MEXaHU3MBI.

3arpsizHeHue aTMocdephl ra3ami.

OU3NOTOTUIECKUE 1 OMOXUMUYECKUE OCHOBBI YCTOMYHUBOCTH BBICIIIMX PACTEHUH K MATOT€HHBIM MUKPOOPTaHU3MaM.
Bropuunsiii Metabosn3M pactenuil. Tepriersl. DeHOTbHBIC COSTUHEHUS (KyMapUHbI, (DJIaBOHOUIBI, TAHHUHBI, TUTHUH).
A30Toco,uep>1<a1u1/1e BTOPHUYHBIE BEIIIECTBA.

Cx o>

2. TecroBnle 3aganus (Cm. MeToanueckyio pa3padorky). [Ipumep:

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

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

a) MUTOXOH/IpUH; 0) XJIOPOTUIACTHI; B) TM30COMBI; T') KombIieBas JJHK

2. BmecTo MUTOXOHIpUHN U IUIACTUA Y IPOKAPHOT UMEIOTCS

a) me3ocombr; 6) DI1P; B) mu3ocomsl; T) kKomruieke [ onbmku

3. B membpaHax 3ykapuor...

a) O/IMH CJION JINIHIOB; 0) [Ba CJIOS JIMITUIOB; B) TPHU CJIOS JIMITUAOB; T) YETHIPE CIIOS JINITHIOB

4. B xiieTke oCyIIecTBIAIOT CHHTE3 OETIKOB — TpaHCHOPMAIHIO MaTPUIHOH, WK nH(opMarroHHoi, PHK
a) MUTOXOHIpUH; 0) pHOOCOMBI; B) JIEHKOTUIACTBI; T') JTM30COMBI

5. Opra=esuTsl KJIETKH, 00eCTIeINBAONIIE YHEPTeTHUECKHE TIOTPEOHOCTH KIIETOK

a) MUTOXOH/IPHH; 0) pHOOCOMBI; B) IEPOKCHCOMBI; T') JIN30COMBI

6.MHOTOYHCIICHHBI B KJIETKaX JINCTHEB, TJIe OHU TECHO CBS3aHBI C XJIOPOIIACTaMH. B HIX OKHCIISIeTCSl CHHTe3UpyeMas B
XJIOpOIIIacTaxX B X0/e GOTOCHHTE3a IIIMKOJIEBas KHCIOTa i 00pa3yeTcs aMIHOKUCIIOTA TIUIMH, KOTOPast B MUTOXOHIPHIX
MPEBPAILACTCs B CEPHH.

7. Pacnpenenuts. B cocTaB KJIETOYHOH CTEHKH BXOIAT A) CTPYKTYpHBIE KOMIIOHEHTHI, b) KOMIIOHEHTHI MaTpHUKca
CTeHKH, B) HHKpycTHpYIOImKe KOMIIOHEHTH U [') BemecTBa, OTKIIaAbIBAIONINECS HA TIOBEPXHOCTH CTEHKH




a) KyTHH; 0) BOCKa; B) JINTHUH; T) CyOEpHUH; 1) FTeMHIEIUIIONO3bI; €) EKTHH;

K) OCNKH; 3) EJUTI0I03a

8.SBIISIETCS. BAXKHOM YacThIO KJIETKH, €€ BHYTpeHHeH cpeoil. OHa npeacTaBisieT coO0H CI0KHYIO KOJUIOHIHYIO
cHcTeMy, KoTopas 00pa3oBaHa OelKaMH, HyKJIEHHOBBIMH KHUCIOTaMH, YTJIEBOJAMH, BOJON M APYTUMH BEIECTBAMH.
9. Pacnipenenuts. B cocTaB kieTku BXoIsAT A) AByMeMOpaHHbIE opraHeiuisl, b) oHOMeMOpaHHbIe opraHeibl 1 B)

HeMeM6paHHI>Ie OpraHeJibI:

a) IIaCTUIBL, 0) MUTOXOHIPHH; B) KIIETOYHOE SIPO; T') pPHOOCOMBI; 1) KIIETOUHEIH 1eHTp; e) DIIP; ) xomrutekc I ombmky; 3)

JII30COMEI; M) BaKyOJIH;

3. Pemrenue 3a1a4 1o 3aJaHHbIM TeMaM. (cM. MeTtoauyeckyio pa3pa6orky). [lpumep:

Tema 1. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOM KIICTKH.

1.  C nomomibto, KaKUX MPUEMOB MOXKHO OTIMYUTH KUBYIO KJIETKY OT MEPTBOH?

2. Tlober >monen BEIEpKaH B TeUeHHE | 4 B pacTBOpE HEHTPAIBHOTO KPACHOTO, MTOCIIE YeTO OTOPBAIIH JIUCTHS U
paccMoTpenu Ha cBeTaoM (hore. HivkHue (B3pOCiibie) TUCThS OKPACHIIUCH TIOJTHOCTBIO, CPETHHE - YACTHYHO, Y CaMOTO
MOJIOZIOTO JIUCTA OBLT OKpAIICH TOJIBKO KOHIHK. Kak 0O0BSICHUTD MOIy4EeHHBIH pe3ynbTaT?

3. Kaxune 0cOOCHHOCTH KIICTKH IMPUAAIOT € CBOMCTBA OCMOTHIECKOM CHCTEMBI? UeM OTIINYaeTCs pacTUTEIbHAs KIETKa OT

ocMmomerpa?

4. V kakoro PacCTCHHUA BBIIIC OCMOTUYCCKOC JABJICHUC KIICTOYHOT'O COKA: Y BBIPOCHICTI'O B TCHUCTOM BJIAJKHOM MCECTC WIH Y

pactymero B ctern? Kak 0OBACHATD 3TH pa3nuyus?

5. B xiretkax xakmx paCTeHI/Iﬁ BBIIIC KOHOCHTpANUS KJICTOYHOI'O COKA! y paCTyIINX HA COJIOHYAKAX I HAa HE3aCOJICHHBIX

nouBax? C geM 3TO cBSI3aHO?

6. Knerka c ocMoTHueckuM naBiieHneM kiaeroynoro coka 1 MIla norpyxena B pactBop KCl, ocmoTnueckoe naBieHne

koToporo 2 MIla. Uto npon3olaeT ¢ KIeTkon?

7.  Uro 3aHUMAET NPOCTPAHCTBO MEXAY KIETOUHON CTEHKOW U LIUTOIUIa3MOM B IJIa3MOJU3UPOBAHHOM KIIETKE?

8. Kierka norpyxeHa B TUCTHUTNPOBAHHYIO BOAY. B kakoM cirydae kieTka OyaeT BcachlBaTh BOAY, a B KaKOM He OyIeT?
9. B 6 cocynos HamuTs! pactBopbl NaCl ¢ kornenTpanusamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpHI OTpy3MitH
MIOJIOCKH, BRIPE3aHHBIC U3 KapTo(eapbHOTo KITyOHs, [UIMHA KOTOPEIX paBHsuIachk 40 MM. Kak OOBSCHUTE MOITy4YeHHEIC
pe3ynbrats? [logeMy mIMHA ITOJIOCOK OKa3ajlach OIWHAKOBOH B TPEX MOCICTHUX pacTBOpax?

10. JIBe *uBBIC KJICTKH COPUKACAIOTCS APYT ¢ ApyroM. Kyma Oymer mepenBuraThCs BoAa, €CIU y IMepBOH KICTKU
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, Typropuoe naBnenue - 0,4 MlIla, a y BTopoit KIeTK1

COOTBETCTBYIOIIME NOKa3aTenu pasHsl 1,5 u 1,2 MIla?

TunoBble KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS
TeKyllell aTTecTaluu

KpnTeplm OIICHUBAHHSA U IIKAJA OLCHUBAHUSA

BroinosiHenue adoparopHoii padéorsl. OTUeT N0 TEMe.
Brnmsinue caxaposbl Ha MOPO30yCTOHYNBOCTD PACTUTEIHHBIX
KJIETOK

COJIEP>)KAHUE

1. OnpezneneHne BIUSHUS caXapo3bl HA MOPO30yCTOWYHBOCTD
KJIETOK KOPHEIIO1a CBEKJIBI.

3AJAHUA

1. ITpuUroToBUTH pacTBOPHI caxapo3bl pa3HOI KOHLEHTPALUH 1
BBICEYKHU M3 KOPHETIIO/A CBEKIJIBI.

2. IIpoBecTH ONBITHI ¥ ONIPEAETUTH BIMSIHUE Caxapo3bl Ha
MOpPO30YCTOWYHNBOCTH KJIETOK KOPHEILIO0/1a CBEKJIBI.
MATEPHUAIJIBI 1 OBOPYJIOBAHUE: 1) kopHemioa KpacHOK
CBEKJIBI; 2) pacTBOpHI caxaposbl 0,5 M u 1 M; 3) 8%-Hb1il pacTBOp
NaCl; 4) cHer uiu TOJTYEHBIN JI€]T; 5) TOBapeHHas COoJib; 6)
mmarens U crakas; 7) repmomeTp 10 -250C; 8) maprieBsie
candetku; 9) 6putsel; 10) mMpoOOYHOE CBEPIIO TUAMETPOM 5-6 MM;
11 MEKpOCKOII ¥ Bce ISt MUKpOcKomMpoBaHus; 12) gamku [etpy;
13) ¢pubTpoBasIbHASA OyMara;

METOJIMYECKUE YKA3AHUA

[Tpu 3aMep3aHuK paCTUTEIBHBIX KJIETOK B MEXKKJICTHUKAX
00pazyroTcst KpHCTAIUIBI JIbAA, KOTOPhIE OTTATHBAIOT BOJY OT
kierok. Ecin nuToruiama HeJlocTaTOYHO MOPO30YCTOWYHBA, TO
OHa, HE BBIJIEp)KaB 00€3BOKUBAHUS, @ TAK)KE MEXaHHYECKOTO
JIaBJICHUSI JIbJIa, KOATYJIUPYET, 8 MEMOPaHbl yTPauUBAIOT
oJTynpoHuIaeMocTs. 1o okpacke pacTBOpa CyasT O CTEICHH
MOBpeXeHNA KIeToK. Caxapo3a U APYTHe OJIUT0CaXapHuIbl
MOBBILIAIOT MOPO30YCTOHYMBOCTD KJIETOK, BHICTYIAsl B KAUECTBE

OuenuBaeTcsi: paboTa ¢ pacTBOpaMH, CIOCOOHOCTh
HaGHIO}IeHI/IH 1 MPOBEACHUA CPABHUTCIILHOTO
aHaJIM3a BIUSIHUS caXxapo3bl pa3Hoil KOHLEHTPAMN
Ha MOPO30YCTONYUBOCTH BBICEUEK CBEKJIbI, yMEHHE
paboratb ¢ npepocTaBlieHHON HHpOpMaIHei 1
MaTepuajoM, JeNaTh 0OIIKe BBIBOIBI.

3 Gasa — paboTa npoBeieHa MPABUIIBHO,
HAOJIOJICHUS U TIOJTyYeHHBIE PE3YJIbTAThI H BBIBOJI
CJIeNIaHbl BEPHO

2 6ama — paboTa npoBeieHa PaBUIBHO,
MOJTYYEHHBIE PE3yIbTAThl YACTHYHO BEPHBI

1 6ann — paboTta mpoBe/ieHa MPABUIILHO, WK C
HEOOJIBIIIMMU OITHOKaMU, BEIBO]] HEBEPEH.

0 6amoB — paboTa MmpoBeieHa HEe MPaBUIIBHO U
BBIBOJI CJIeJIaH HEBEPHO




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Beipe3ars 13 KOpHEIUIoja CBEPIIOM LIMIIMHAD,
KOTOPBIH pa3aennuTts Ha 9-12 BeIcedeK, TONMIIHON 5 MM. [IpoMEITH
BBICEUKH JI0 TIOJTHOTO Y/IAJICHHS COKa.

2. B kxaxxayio mpoOupKy IIOMECTUTh OAMHAKOBOE KOJIMYECTBO
BBICEUEK.

3. B 1-r0 mpoOupKy HAJIUTH 5 MJT BOZBI, BO 2-10 — CTOJIBKO K€
0,5 M pactBopa caxapo3sl, B 3-10 — 1 M pacTBop caxapo3sl.

4. IIpUroToBUTH OXJIAAUTENBHYIO CMECh U3 3 yacTel cHera
W JIbJIa 100aBUTH | yacTh noBapeHHoi conu. [lepememars.
Temmeparypa cmecu gomkHa 0bTe -200C.

3. [orpy3uth Bce mpoOUpKH B 3Ty cMech Ha 15-20 MUHYT,
MOCJIe Yero NOCTaBUTh B CTaKaH C BOJOW KOMHATHOM
TEeMITEpaTypHlL.

6. ITocne momHOro OTTaUBaHUS OTMETUTh OKPACKY KHUJIKOCTU
B IIPOOMPKAX U OKPACKY BBICEUEK.

7. [IpoBepHTh KU3HECTIOCOOHOCTH KIIETOK, CIIENIaB CPEe3bl U3
pa3HBIX IPOOHUPOK U OMYCTHB UX B pacTBop 8% -ro NaCl. ITox
MHUKpPOCKOTIOM 4epe3 20 MUHYT PH MajoM YBEJIWYECHUH IOCUUTATh
KOJINYECTBO IJIa3MOJIN3UPOBAHHBIX KIETOK.

8. 3anoaHUTh TaOIUILY:

BapuanT onbitalOkpacka HapykHOTO pacTBopalOkpacka
BbIceuek|KoayecTBO M1a3MoNIN3UpOBaHHbBIX KIIETOK, %o

Bona

Caxapoza 0,5 M

Caxapoza 1M

KOHTPOJIbHBIE BOITPOCHI
1. B 4eMm paznuuus Mexay BapHaHTaMU OIBITa?
2. Kak 3ammuiaeT caxaposa KJIeTKH KOPHEII01a CBEKJIbI?

Penienne Tecros.

1. KapoTuHOUIBI MOTJIOMAIOT CBET

a) B CHHE-(DMOJIETOBOH M CHHEH 4acTsIX CHEKTPa;

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. JAns KaKWX pacTeHHU XapaKTePHBI (YUKOOMITHHEI

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

3.  Cxonpko Monekyn AT® oOpasyeTcs mpu MUKIAIECKOM H
HEIUKINIecKOM GoTodochoprInpoBaHul

a)6 0)5 B) 4 r) 3

Ot 0,5 1o 15 6amtoB (B 3aBUCHMOCTH OT KOJIMYECTBA
TECTOB U MPABMWIBHBIX OTBETOB)
OreHUBaeTCsl YPOBCHD 0a30BBIX 3HAHHUN TI0
(U3NOJIOTHN PACTCHUH, YMEHUE BBISBIATH
OTIIMYUTENbHBIC TPU3HAKU PACTEHUH.

Bonpocsl ¢ pa3BepHYTHIM BADMAHTOM OTBeTA.

1. TlonsTue pocT U pa3BUTHE PACTEHUH.

2.  MakposaeMeHTHI.

3.  YCTOWYMBOCTH PAaCTeHUN K HU3KUM TOJOKUTEILHBIM
TeMIeparypam.

OreHUBaeTCSI YMEHUE TaBaTh MPABUIBHYIO
XapaKTEPUCTHUKY TI0 TIOCTABJICHHBIM BOTIPOCAM:

3 Oayuta — JaH TOJHEIA WCYEPIIBIBAIONINI OTBET Ha
BOTIPOC.

2 Gayuta — B OTBETE JIOMYIIEHBI HECYIICCTBEHHBIC
OIIHOKHU.

1 6aymut — OTBETHI HETOJHBIC U TOMYIIEHBI OIIHOKH.
0 6ayUTOB — AOMYIICHBI CEPhE3HBIC OLIHOKH, TaH
(bparMeHTapHBIN OTBET.

OTtpaboTKa NpONyIeHHbIX 3aHATHI.

Or 1 6amna go 10




5.2. OueHoYHbBIE MaTepuaJibl AJId MTPOBEACHUSA l'lpOMe)Ky'TO'-lHOﬁ aTTeCTallun

1. IlepeyeHb BONPOCOB K 3a4eTy:

1.
2.
3.

[Ipeamer, 3a1aun, acreKThl, YpOBHH, HANIpaBiIeHUs (PU3HOJIIOTHH PACTCHUH.
CBs13b (pM3HOIIOTHH paCTEHUH C APYTHMH OHOJIOTHIECKAMH HayKaMH.
OO6beKT u3yueHns GU3HoIoruy pacteHni. Kierka - kak OpraHu3M M Kak 3JIeMEHTapHas CTPYKTYpa MHOTOKJIETOYHOT'O

OpraHnisma 3€JICHOT'O paCTCHUA.

NN B

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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 JIEMEHTHI 3yKapHOTHON KJICTKH.
DHU3NKO-XUMHYECKHE CBOMCTBA MPOTOILIA3MBI (IIPOHUIIAEMOCTD, BSI3KOCTb, IBIDKEHUE U P.)
WcTounnkn 2HEPTUH B OHOJIOTHYECKIX CHCTEMaX. ABTOTPO(HOCTh U TeTePOTPOPHOCTD.
CymHocTs u 3HaueHne portocunresa. Paboter K.A. Tumupssesa.
[TurMeHTHBIE CHCTEMBI.

X10pouILITEL.

OUKOOMITUIIPOTEHHEI.

Kapotunoungst.

[epBuuHbIe mpomeccsl (hoTocuHTE3A.

TemuOBas craans GOTOCHHTE3A.

dotoasixaHue.

ukn X3u-Ciska-Kapnunosa.

CAM- tun metabommns3ma.

OcobeHHocTH (POTOCHHTE3a Y PACTCHUH Pa3HbIX SKOJOTHIECKUX TPYIIIL.
Okosorus GOTOCHHTE3A.

Yuenue o JBbIXaHHH. 3HaueHue U CYIIHOCTB.

Teopus apixanus [lamnaguna.

IlepexucHas Teopus okuciaeHus baxa.

Teopust npixanus u 6poxenust Kocteraena.

[TenTO30MOHO(OCHATHBIH MYTh OKKCICHUS TIIIOKO3BI.

I'mukonus.

Paznuunble BUaBI OpOXKEHUSL.

Hukn Kpebca.

I'muokcuIaTHBIA HUKIL.

DKOJIOTHUS BIXaHUS.

3HayeHne BOJBI B )KU3HCACATCIbHOCTHU paCTeHHﬁ.

OCHOBHEIE 3aKOHOMEPHOCTHU NOTJIOMICHUA BOJbI KJIETKOM.

MexaHn3M nepeiBUKEHHS BOJBI IT0 PACTEHUIO.

[TyTr ONFOKHETO U AajIbHEr0 TPAHCIIOPTA.

Brienenue Boibl pacTeHHUEM.

I'yrranus. Tpancnupanus.

YcerbuuHas U KyTUKYJIIpHAsk TPAHCIIUPALIMSL.

Oco0eHHOCTH BOJI0OOMEHA Y pAaCTEHHH Pa3HbIX 9KOJOTMYECKUX IPYIIIL.

Poub pactenHuii B KpyroBopoTe MHHEpPAJIbHBIX 3JIEMEHTOB B OHMOCchepe.
[ToTpeOHOCTD pacTeHull B 3JIeMEHTaX MUHEPAIHHOTO MMUTAHUSI.
Knaccubukariust MUHEpaIbHBIX 3JIECMEHTOB, HEOOXOMMBIX JJIsl PACTCHHUH.
Du310a0T0-0NMOXUMHUYECKAS POJIb OCHOBHBIX 3JICMCHTOB IIUTAHUA.

Azot. Cepa. @octop. Kanmit. Kanpuuii. Maramid.

MuxkpoanemenTsl. CoBpeMEHHbIE TIPEICTABICHHS O POJIM MUKPO3JIEMEHTOB B METa00IN3ME pacTeHUH.
BripamnBanue pacTeHui 6e3 o4BEHIL.

[MuratensHble cMecH. [ unpononnka.

KopHeBoe nuraHue Kak BaykHEHIMN (akTop ynpaBieHUsI IPOJYKTHBHOCTBIO U KAYECTBOM YpOsKast

CeJbCKOXO035UCTBEHHBIX 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.

BnmsiHue akTopoB BHENIHEH Cpeabl Ha POCT PaCTEHHH.

DUTOrOPMOHBI.

Hcnonp30BaHne CHHTETHIECKUX PETYISTOPOB POCTA B PACTCHUEBOJICTBE.
CnocoObl IBIKEHUS Y pacTeHUH. BHYTPHKIICTOUHBIE IBH)KEHHMSI.
PocToBele nBHKEHUS.

TypropHsie 0OpaTUMbIe IBHKECHUSL.

CrnocoObl 3aIIUTHl M HAZIEKHOCTh PACTUTEIBHBIX OPraHU3MOB.
®dusnonorus crpecca.




61.

62.

63. CoeycTOWIHBOCTb.
64.

65. T'a30ycTOMYMBOCTbD.
66. PagmoycroiunBoCTS
67.

3acyX0yCTOIUUBOCTD U YCTOHUUBOCTD K IEPETPEBY.
VYcToiiunBOCTh pacTeHU K HU3KUM TeMIIepaTypam.

Y CTOMUMBOCTD K HEOOCTATKYy KHCJIOPOJa

YcToianBOCTh pacTeHNH K HH()EKINOHHBIM OOJIE3HSIM.

2. TunoBbie KOHTPOJIbHBIE 3aJaHU JJISI MIPOMEKYTOYHOM aTTecTaun

IInannpyemslii
o0pa3oBaTelbHbIH pe3yJbTaT
(KoMmeTeHIUsl, UHIUKATOP) !

THNOBbIE KOHTPOJIbHBIE 32IAHUS H CIIOCO0
NPOBeECHUS MPOMEKYTOYHON ATTECTAIUY 2
(2—3 npumepa 3a0anuil)

KpuTtepuu onenuBanusi u
IIKaJ1a OeHNBAHHUS

OIIK-1.3: Ucnonb3yeT 6a30BbIC
3HaHHMs OOTAaHUKH, 300JI0THH,
MHUKPOOHOJIOTUH, SKOJIOTUH U
MTOYBOBEICHUS B
poheCCHOHATBHOM
JeSITeIIBHOCTU

Perenue 3amau:
1. K cnmpToBOI1 BBITSKKE U3 3€JIEHOTO JIUCTa
00ABIIM BIBOE OOJIBIINI 00beM OeH3MHA, B30T 1
nmamm otcTosThes. KakoBa Oyzer okpacka CIIMpTOBOTO U
6eH3rHOBOTO ci10eB? Kak 3T0 00BsICHHUTE?
2. K crmpToBoii BRITSDKKE U3 3€JICHOTO JIHCTA JOOABIITH
HECKOJBbKO Karenb 20%-Horo pactBopa KOH, nprmimm
OCH3VH, TIIATEHLHO B30OJTAN U TAJTA OTCTOATHCS. KakoBa
Oyzer okpacka cnimpTa 1 OcH3nHa? Kakue Bemectsa OyayT
[PacTBOPEHBI B yKa3aHHBIX PACTBOPUTENSIX?

3. C noMouipro Kakoi peakiiy MO>KHO JJOKa3aThb, 4TO

B MOJIEKYJIe XJIOPO(IIIIa COASPIKUTCS aTOM MATrHISA?

10 3amau
NwmeeTtcs nonHoe BepHOE
pelueHne, OIHOM 3a/1auu,
BKJIIOYAIOLIEE NTPABUIIbHBIN
otBeT — 0,5 Gamna.
JlaHo BepHOe pelieHue, Ho
TMOJIY4CH HeraBI/IJ'H)HHﬁ OTBET
13-3a OMMUOKH B HAITUCAHUH
YpaBHCHUA PCAKIIUU U
apugmernyeckoii onmoke — 0,3
Oaa.
Pemenue He nano — 0 0aios.
3aueT/ He3aueT

TecToBble 3aJaHUsL:

1. BBen monsitue cTpecc -

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

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

2.  Ilpu cTpeccax B KJIeTKax BO3pacTaeT CoAep kaHue
a) OeIKOB, caxapoB;  0) YIJICBOJOB, IIPOJIHHA;

B) JKUPOB, Caxapos,; T') yIJIEBO/IOB, XKHUPOB

3. Pactenus, mpou3spacTaromye Ha 3aCOJICHHBIX
MOYBax —

a) TIMKOraouThl; 0) IBrajioOUTHI;

B) KPUHOTAJIO(HUTHI; T) COTEBBIACISIONIUE raTO(QUTHI

[Ipasunvho evlOpan eapuanm
omeema — 0,5 bania

Tect u3 20 3amannii




MMPUJIOKEHHUE 2

8. METOANYECKHNE MATEPHUAJIbI JJIS1 OBYYAIOINUXCS 11O OCBOEHUIO JTUCHUITJIMHBI

1. MeToauueckne peKOMEHIANMH 110 MOATOTOBKE U BHINOJTHECHHIO JIA00PATOPHBIX 3aHATHIA.
Bce maGopaTopHble 3aHATHS [IOJDKHBI OBITh BBIOJIHEHBI B XOAE H3YUYCHHUS Kypca ISl TOJNydeHHs 3adeTa. PaboTs]
BBITIOJHAIOTCA B ayAWTOPHUH C HCIIOIb30BAaHWEM pabodeil TeTpaam, Ie OTPaKaroTcs BCE MOJTYYCHHBIE PE3YNbTAaThl B XOJIC]
pabot. YCTHO paccMaTpuBarOTCsS KOHTPOJIBHBIE BOIIPOCH TOCTE KaXI0H 1a00paTOpHOM pabOTHL.

IIpumep padoThl N3 MeTOANMYECKON pa3padoTKH.

JIABOPATOPHAS PABOTA 11. Onpeznenenne cocyniei CHITbl YIPOIIEHHBIM METOIOM (TI0 A. YpImpyHry)
COJZIEP’)KAHME

1. Onpenernenne cocymel CHITBI KJIETOK YIPOIIEHHBIM METOJIOM y KIIyOHe! KapTodes.

3AJAHNA

1. IIpuroToBUTH PacTBOPHI HYKHOW KOHLIEHTPALUH.

2. IIpoBecTH ONBITHI U U3YYUTH BIUSHUE KOHLIEHTPAIMH PACTBOPOB HA COCYILYIO CUIIY PACTUTENBHBIX KJIETOK.

MATEPUAIJIBI U OBOPYIOBAHMUE: 1) xiry6rn kapTodens; 2) 1 M p-p NaCl unu caxapossr; 3) ckaibrens; 4) TuHeiKa; 5)
MM Oymara; 6) ¢puibTpoBaibHas Oymara; 7) 8 mpoOUpOK B IITaTHBE; §) CTakaH ¢ BOAOH; 9) omHOpa3oBble mmpuiibl; 10)
npoOOYHOE CBEPJIO.

METOJJUYECKHE YKA3AHUA

[ToctymuieHre BobI B KJIETKY OMPEENAeTCs €€ cocylle cuiioi (S), KoTopasi 3aBUCHUT OT CTENIEHU HACHIIICHUS KIETKU BOJOH.
OmnpezeneHue coCymel CHIIbI KJIETOK YIPOIIEHHBIM METOJOM Y PIINPYHTa OCYIIECTBIAETCS MyTeM oA00pa paBHOBECHOTO
pacTBOpa, B KOTOPOM HE IIPOMCXOANT HU MOTEPH, HA MOTJIOIIEHHS BOIBI KJIETKaMH. JJOCTOMHCTBO JaHHOTO METOa — IMPOCTOTA
¥ BO3MOXKHOCTH HETIOCPEICTBEHHO HAOMI0JaTh 32 N3MEHEHHEM Typropa B 3aBUCUMOCTH OT CTEIICHN HACHIIIECHHS KJICTOK BOZOM.
Llens paboOTHI: ONpeeNUTh COCYIIYIO CHITY KIETOK KITyOHEeH M KOPHEIUIO/IOB.

Texnuka 6e3onacHoctu: Pabota ¢ pactBopamu cosnei

Xox pa6oTtsl. 1. [IpurotoBuTtsh B podupkax mo 10 mMi pacTBopsI cieyronmx koueHrpanui: 0,1; 0,2; 04; 0,6; 0,8 cMermBas
cooTBeTcTByIoIMe KosmuectBa 1 M p-pa NaCl u Boapl. B oy 13 mpoOHpoK HaIUTh MPOCTO BOAY.

2. Beipesars u3 kiyOHs kapTodens opycku junHoit 40—50 MM, mmpuHoii okoso 10 MM U ToNIMHON TprMepHO 3-5 MM (pe3arthb
TydIe Tonepek KiyoHs). BakHo, 4To0bI Bce OpyCKH UMENIH OAMHAKOBBIE Pa3MEpH.

3. M3MepuTs nomydeHHbIe OPYCKH IO JUIMHE U IOMECTUTH B PACTBOPHI 110 OTHOMY KyCOUKY.

4. Uepe3 30 MuHYT OpYCKH BBIHUMAIOT U3 PACTBOPOB M CHOBA U3MEPSIOT.

5. Pe3ynpTaThl 3aNMCHIBAIOT B TETPAb.

M3oToHMuecKuii KO3 GHUIUEHT I PacTBOPOB cienyromux koHnenTpanuii: 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 NPUYMHY U3MEHEHUsI Pa3MEPOB MOJIOCOK B PACTBOPAX PA3HOW KOHIIEHTPALIUH.

KOHTPOJIBHBIE BOITPOCBI

OcMoTHUYECKHE SABJICHNUS B PACTHTEIBHOHN KISTKH.

Kax n3MeHuThCA pa3Mep MOJIIOCOK B paCTBOPAX Pa3HOM KOHICHTPALUU?

2. Meroanyeckne MaTepHaJbl AJ1sl CAMOCTOSITEJIbLHON PadoThI.

CamocTosiTesbHbIe padOTHI IPECTABIIOT CO00I OJIMH U3 OCHOBHBIX BUIOB YUe€OHO! EsATENbHOCTH CTyIeHToB. Ha
COBPEMEHHOM 3Tare 00pa3oBaHus 3TOMY BHIY AESTEIbHOCTH MPUIACTCS CYIIECTBEHHOE 3HaUeHUe. Brinonnenne
CaMOCTOSATENBHBIX paboT CIIOCOOCTBYET CO3HATEILHOMY YCBOCHUIO TEOPETHUECKOTO MaTepralla, BRIpa0OTKE HAaBBIKOB PAOOTEHI C
JIUTEpaTypol, IOMOraeT B MOATOTOBKE K 3a4eTy. KpoMe Toro, 3To OZMH U3 BUIOB TEKYILETO KOHTPOJISI B PEHTHHIOBOI crcTeMe
00y4eHus. OCHOBHasI 4acTh MpeIaraeMbIX 3alaHui JUIs CAaMOCTOSATENILHOM paboThl HalleJIeHa Ha N3yYeHNE TEOPETHIECKOTO
Mmarepuana. J1s caMoCTOSATEIbHOTO U3YUYEHHsI CTYICHTaM IIPEAJIOKEH MaTepHall, KOTOPhIH He pacCMaTpPHBAETCS Ha JIEKIHAX
WIIM pacCMaTPHUBACTCS JIUIIL 0030PHO.

CamocrosTenbHas paboTa MpoBepseTCs B X0€ Ja00PaTOPHBIX 3aHATHI B METOUYECKUX YKa3aHUAX, C TTOCIEAYIOMINM
KPUTUYECKUM aHAJIM30M U apryMEHTHPOBAHHBIM IIPEACTaBICHHEM COOCTBEHHOM TOYKH 3PEHHS B BUE MIPE3CHTAIMH HIIN
JTOTIOJTHUTEIBHOTO JIOKIIaAa ¥ MPEMUPYETCs JONOIHUTEIbHBIMU OaJlaMH.

3. TpeGoBaHusi K peliTHHI-KOHTPOJIIO (1JIs1 3a4eTa)

Mopynau Tembl Buaer pador Bajniabl
5 cemecTp
I Mmopynn Texymuit. Tembr: NeNel-4 KonrpomnbHas pabora. Pemenne 25
3amad. TecTsl.
Ortuer no Teme. 25
Hroro: 50
Texymuid. Tembr: NeNe5-8 KonrponbHas pabora. Pemenne 25
11 moayib 3ana4. TecTsl.
Otuer no Teme. 25
Hroro: 50
Bceero: 100




9. CeegeHusi 00 00HOBJIEHMH padoyveli MPOrpaMMBbI JMCIUIIIMHBI (MM MOXYJIS)

Ne Oo0HoBJIeHHBbIH pa3aen padoyeit Onucanue BHeCEHHBIX PexBU3UTHI JOKYMEHTA,
ILII. nporpammbl AMCHUIIIMHBI HU3MECHCHHUHU yrBepauBIIETr o
HU3MEHCHUSA
1. [[Tepeyens mporpaMmHoOro obecrneyenus: |B nepeyeHsb [IpoTokou 3acenanus Kadeaput
[IPOTPaAaMMHOTO Ooorannku Ne 8 oT 26.04.2024 v
oOecniedeHus 100aBIeH
MHOTrO(pyHKINOHAIBEHBIN
enakrop ONLYOFFICE
2.
3.




