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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

DOopMUPOBAHUE Y CTYAEHTOB YMEHUI U HABBIKOB 10 OCYIIECTBICHUIO KOHTPOJIS U OLIEHKH
(dbopMUPOBaHUS PE3YIHTATOB OCBOCHHSI OMOJIOTUN Yy 00YJAFOIIUXCS C UCIIOJIb30BAHUEM
COBpeMeHHBIX O6pa3OBaTCJIbHBIX T€XHOJIOI‘I/II>1, B TOM YUCJIC JTUCTAHIITUOHHBIX

3agaun:

MPEACTaBUTh OCHOBHBIEC CBEICHUSI O (DU3MOJIOT0-OMOXUMHYECKHUX MpoIleccax,
MIPOMCXOAAIINX HA PA3HBIX YPOBHIX OpPraHU3AIlMU PACTUTEIILHOTO OPraHu3Ma; JaTh COBPEMEHHbBIC
MIPEICTABJICHHS TI0 OCHOBHBIM HAMPAaBJICHUSIM (PU3HOJIOTUN PACTCHUN — PACTUTEIBLHON KICTKH,
¢doTocuHTE3Y, ABIXaHUIO U BOJHOMY OOMEHY.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.B
TpebdoBanus K NpeABAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

YMenune paboTaTh ¢ MEKPOCKOIIOM U C PACTUTEIILHBIM MaTE€pPHajoM, a TaKkKe 0POPMIIATH
nabopaTopHbIe pabOThI U IPOXOIUTH TECTUPOBAHUS 110 TEMaM

JucuuninHbl (MOAYJIHM) U IPAKTHKH, JAJI5 KOTOPBIX OCBOCHHE JAHHOM U CHHUIIIMHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

«DU3M0JIOTUS PACTEHMID» HENTOCPEICTBEHHO CBSI3aHa ¢ AUCHUIUIMHAMU «bHOJIOrUs BBICIIMX
U HU3LIMX pacTeHui», «Mukpobuonorus. Bupyconorusy», «Opranudeckast XuMus»,
«IIouBOBEIEHHE C OCHOBAMU PACTECHUEBOACTBAY

3. OBPBEM JUCHHUIIVINHbI

O6mas Tpya0eMKOCTh 33ET
Yacos 110 yueOHOMY ILUIaHY 108
B TOM 4HCJIe:

ayJIUTOPHBIC 3aHATUS 34
camocTosTellbHas paboTa 47
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIIbTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

I1K-1.2: Ucnonp3yer 3HaHus B 001acT OMopazHooOpas3usi, 0MOJIOrUU U SKOJIOTUH OOBEKTOB
YKMBOTI'O MHpa MpH IJIAHUPOBAHUU U pean3aluu o0pa3oBaTeIbHOro mpolecca

I1K-2.1: Ucnonp3yer 3HaHus B 001acTu OMopazHooOpas3usi, 0MOJIOrUU U SKOJIOTUH OOBEKTOB
YKHBOT'O MHpa JUIsl TPOEKTUPOBAHMS U pealIn3allii OCHOBHBIX 00pa3oBaTesIbHbIE IPOrPaMMBbl B
obnactu Ouonorun

[1K-3.2: Ucnonp3yeT TeopeTHUecKre 3HaHUA U MPAKTHUECKUE YMEHHUS U HaBBIKU B 00JIaCTH
61opa3zHoo0pasus, OUOJOTHH U SKOJIOTHMH 00BEKTOB KMBOTO MUPA ISl PELICHUS
npodecCHOHATBHBIX 3a1a4

S. BUJAbl KOHTPOJISA

Bunbl KOHTpOIsL B ceMecTpax:

SK3aMEHBI | 5

6. A3BIK ITPEIIOJJABAHUA

SI3BIK ITpenogaBaHus: pyCCKUi.



7. CTPYKTYPA U COJAEP)KAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HanmeHoBaHMe pa3ie/ioB U Bun Cemectp | Hacos | Hcrtou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HHUKH ue

Paznen 1. Paznen 1. BBEJIEHUE

1.1 |®usuonorus pacTeHui - HayKa o Jlex 3) 1
GyHKIHSIX

pPacTUTENBHBIX OPraHU3MOB.
AcnexTsl (U3MO0IOrHU PACTEHUH.
[TpenmeT Gu3nonoTUn pacTeHUIA.
CBs13b (prznoIIOTNY pacTeHuit ¢
JIPYTUMH OHOJIOTHYECKIMU
HayKaMH - OMOXHMUEH,
010(U3NKOI, MOJEKYIAPHOU
OuoJIoTHEH, TEHETUKOM U JIp.
Cnenuduka 3a1a4
(U3HOTIOTHYECKUX
uccienoanuil. Coueranue
Pa3JIMYHBIX YPOBHEU
uccieoBanus (CyOKJIeTOYHBIMH,
KJIETOYHBIW, OPraHU3MEHHBIM,
YpOBEHb OHOIIEH032) KaK
HE00X0IMMOE YCIIOBHE Iporpecca
¢uropuznonorun. OOBEKT
¢uznonoruu pacTeHui -
OpraHu3Mbl (3YKapHOThI),
OCYILECTBIISIOIINE
dboToaBTOTPOHBIN 00pa3 KU3HHU.
Kocmuueckast posb 3e1€H0ro
pacTeHusl. DTarnbl pa3BUTHS
(GU3MOTIOTHM PACTEHUH, UX CBA3b
C 00LIMM pa3BUTHEM
pacTEeHHEBOACTBA U HOBBIX
oTpacieun

OMOTEXHOJIOTHH.
DU3M0T0rNYECKHE OCHOBBI
HNPOAYKTUBHOCTH PACTEHHM.
OcHOBHBIE TPOOITEMBI
COBPEMEHHOM (PUTODUZNOTOTHH.

Paznen 2. Pasznen 2. TEMA 1.
OCOEEHHOCTI/IUCTPOEHI/I}I
PACTUTEJIBHOU KIIETKU

2.1 |KreTka kak opraHu3M U KaKk Jlex 5 1
3JIeMEHTapHast

CTPYKTypa MHOTOKJIETOYHOTO
OpraHu3Ma 3eJICHOTO PaCTeHHUS.
Crnemnuduueckre 0COOCHHOCTH
pPacTUTENIbHOM, J)KUBOTHON 1
rpUOHOMN KIIETOK.




2.2

CBONCTBO BSI3KOCTH LIATOIIA3MBbI
pacTUTEIbHBIX KJIETOK. BinsHue
TEMIIEPATYPBI, PEAKIIUU CPEABI U
ATOBUTBIX BELECTB Ha
IIPOHUIIAEMOCTD KJIIETOYHBIX
MeMOpan. Hakomienue
HEUTPaJIbHO KPACHOI'O B
MOJIOJBIX U CTAPBIX
PACTUTENBbHBIX KIETKAX.
IIpmKU3HEHHOE OKpallMBaHUE
KJIETOK HEUTPAJIbHBIM KPACHBIM
IIpY pa3HbIX 3Ha4YeHUsAX pH.

JIa0

2.3

DU3UKO-XUMUYECKHE CBOMCTBA
IIPOTOIIA3MBbI (IPOHULIAEMOCTb,
BA3KOCTb, 2JIACTUYECKUE
CBOMCTBA, Pa3ApaKUMOCTb,
JBUKEHHE UTOIIA3Mbl U
OpraHoujioB u T.1.). Ux
($U3HOIOTUYECKOE 3HAUCHHE U
pOJb BO B3aUMOJEHCTBUU
pacTeHus ¢ BHELIHEN CPeloi.

Pasznen 3. Pazgen 3. TEMA 2.
OOTOCHHTE3




3.1

CyIIHOCTh ¥ 3HAYEHUE
dorocuntesa. Victopus pa3Butus
yueHust 0 (POTOCHHTE3E.
Hcropuueckoe

3HaueHue pador K.A.
Tumupsizera. O01Iee ypaBHEHUE
doTocuHTE3a, €r0 KOMIIOHCHTHI.
Poub porocunTesa B mpormeccax
SHEPreTUUYECKOTO U
IUTACTUYECKOTO0 0OMEHa
PacTUTEILHOIO OPraHU3Ma.
DOTOCUHTE3 KaK MPOLIECC
TpaHcopMaIiu SHEPTUH CBETA B
SHEPTHUIO

XUMHYECKUX CBSI3EH.

DOTOCMHTETHYECKUN anmapar
pactenust CTpyKTypHast
OpraHu3anus
(OTOCUHTETHYECKOTO

anmapata. CTpoeHHUe JUCTa KakK
oprana ¢pOoTOCHUHTE3A.
Xmopornactel. OCHOBHBIE
AIIEMEHTBI CTPYKTYPbI
XJIOPOILJIACTOB - JIBOMHAA
MeMOpaHa, MaTpHKC,
TUJIAKOUIbl, TpaHbl. OHTOreHEe3
XJIOPOILIACTOB. DBOJIOLIUS
CTPYKTYpbI (POTOCHHTETUYECKOTO
anmapara. [TurmeHTst
XJIOPOILIACTOB

[TurMeHTHbIE CUCTEMBI
(OTOCHHTETUYECKHX
OpPraHu3MOB. XJIOPOQHUILIHI.
KaporuHounas!.
OUKOOMITUIPOTENHBI
(OMIMXPOMONPOTEUHBI,
(UKOOMIIHHBI).
PacnipocTpaneHne, xumuieckoe
CTPOEHHE, CIIEKTPAJIbHBIE
cBoiictBa. Posb B

dborocunTe3E.

CaeroBble peakiiu (OTOCUHTE3A
ITepBuuHBIE TPOLIECCHI
¢dorocuntesa. [lornomenue ceera
IUTMEHTaMU. DJIEKTPOHHO-
BO30YKJICHHbIE

COCTOSIHUS IMTMEHTOB
(CHHTTIETHOE, TPUILIETHOE).
IIpencraBnenue o
(OoTOCHHTETUYECKOH ETUHHMIIE.
Peak1iioHHBIE LEHTPBI.
Lukandeckuil ¥ HeMUKINIECKHM
TPAHCIIOPT AJIEKTPOHOB.
dotodochopunupoBanue.

Jlek




3.2

XHUMHUYECKHUE CBOMCTBA
MUTMEHTOB 3€JICHOTO JIUCTA.
Pa3nenenue murMeHTOB METOI0M
OymakHOM XpomaTtorpaduu.
CaoticTBa XJ0poduiia.

JIa0

3.3

[TyTu cBSA3BIBAHUS YIIIEKUCIOTHI
TemnoBas ctaaus GOTOCHHTE3A.
XUMU3M peakiuil UK
KansBuna. [lepBuyHbIE MIPOIYKTHI
dbotocuHTE3a, UX PUPOAA.
[lepBUYHBIN CUHTE3 YIJIEBOAOB.
Huxn X»>9-Ciska-Kapnnnosa.
CAM - tun metabonusma. Mx
9KOJIOTHYECKast POJib.
doToapixanue. XUMHU3M,
JIOKaJIM3alus B KJIETKE,
dbuznonornueckoe 3HauCHue.
3aBHUCHUMOCTH JOTOCHHTE3a OT
(bakTOpOB BHEIIHEN CPEIbI.
CoBpeMeHHOE TPUMEHEHHE
Okonorust GOTOCUHTE3A.
3aBHUCHUMOCTH JOTOCHHTE3a OT
BHEIIHHUX YCIOBUN U COCTOSHUS
opranu3ma. BrnusHue xommiekca
¢dakTopoB Ha (POTOCUHTES.
OcobeHHocTu poToCHHTE3A Y
pacTeHUuil pa3HbIX SKOJIOTHUECKUX
rpynn. @OTOCHUHTE3 B YCIOBUAX
MPOMBIIIUIEHHOU

(UTOTPOHUKH U B 3aMKHYTBIX
HKOJOTUYECKUX CUCTEMAX
JKU3HEO0EeCTIeUeHUSI.
Ucnonp3oBanne

Pa3IMYHBIX TPYII PACTCHHI
(OBOITHBIX, TUIOJIOBBIX,
JIEKapCTBEHHBIX U JP. TPYIIM) B
OMOTEXHOJIOTHUH.

®doTocuHTE3 U 001IIast
MPOJIYKTUBHOCTD PACTUTEIHHBIX
OpTaHU3MOB.
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Pasgen 4. Paznen 4. TEMvA 3.
JABbIXAHUE PACTEHUU




4.1

PazBuTune npeacrasieHuii o
MPUPOJE MEXAHU3MOB U ITYTSIX
OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPEBpAILCHM B KiIeTKe. Bkuazg
OTEUYECTBEHHBIX U

3apyOeKHBIX YUCHBIX B
CTaHOBJICHUE U PA3BUTHE YUYEHUS O
JBIXaHUH KaK COBOKYITHOCTH
IIPOLIECCOB

OMOJIOrNYECKOI0 OKUCIICHUS.
Teopun MexaHU3MOB
OMOJIOrN4YECKOr0 OKUCIICHUS.
Teopus neixanusd [lamnanuna,
[TepexucHas Teopusi OKUCIECHUS
baxa. Teopus Kocteruesa.
buonoruueckast posb IbIXaHuUs.
Karanutuueckue cuCTeMbI AbIXaHUs
(mermaporeHasbl, OKCHIA3bl,
KapOOKCHIIa3bl, TpaHC(Epasbl U
ap.).

Muroxonapuu. Mx ctpykrypa u

(GYHKIHH.

Jlex

4.2

OrnpezenieHe MHTEHCUBHOCTH
JIBIXQHUS 110 KOJTHYECTBY
BBIJICJIEHHOTO INOKCH/IA YTIepoaa
(mo II.

Boiicen-Henceny). Biusaue
TEMIIepaTyphl U pEaKIK CPebl Ha
AKTUBHOCTh
B-ppyxrodypanosugazsl.

JIab




4.3

Tunet
OKHUCJINTEIbHO-BOCCTAHOBUTEJIBHBIX
peakuuii [Iyru okucnenus
OpPraHMYECKUX BEILECTB B KJIETKE.
OcCHOBHBIE ITYTH TUCCUMUIISILIUU
yTJIEBOJIOB.
[TentozomoHodoChaTHBIH MTyTh
OKUCJIEHUS TJIIOKO3bI

€ro poJib B KOHCTPYKTUBHOM
oOMeHe KJIeTKH. | muKomms.
Paznuunsie Buabl Oposkenus. Lk
KpeoOca.

I'muoxcumaTHBIN UK.
XapakTepucTUKa OCHOBHBIX
cTaauii HUKI0B. OKUCIUTEIBHOE
dbochopunupoBanue.
Oueprerudeckas 3PPeKTHBHOCTD
npotrecca.

3aBHCHUMOCTB JBIXaHUS OT (PAKTOPOB
BHEIIHEH cpenibl. 3HaueHue
DKOJIOTHS IbIXaHHUSI.
KonmuecTBeHHbIE MOKa3aTenu
razoo0MeHa (IOTJIOMICHUE
KHCIIOPO/1a, BBIJICIICHNE
YTJIEKUCIOTHI, AbIXaTeIbHBIN
KOd(QPHUIHEHT U J1p.). 3aBHCUMOCTh
JbIXaHUS OT BHEILIHUX U
BHYTPEHHUX (pakTOpOB. 3HaUCHUE
rpolecca JpIXaHus B
KHU3HEICATEIbHOCTH
PacTUTEIBLHOTO OpraHu3Ma.

Pasnen 5.UPa311en 5. TEMA 4. 5
BOJIHbBIM PEXXVIM PACTEHUU




5.1

OCHOBHBIE 3aKOHOMEPHOCTH
MOTJIOIICHUS BOJIbI

kieTkoi. Habyxanue
OHMOKOIONA0B, OCMOC-SIBIICHUS,
JIeKaIlue B OCHOBE MOCTYTICHUS
BOJIbI B PACTECHHE.

Harsxenue Bozibl B cocynax;
3HAUEHUE CUT

MOJIEKYJISIPHOTO CLICIIIIEHHUS.
[Tpoueccl KOre3uu u aAre3uu.
Brinenenue Boabl paCTEHUEM.
I'yrranus,

TpaHCIUpanusi,
(bU3HOIOTHYECKOE 3HAYCHUE ITUX
npoueccoB. KoymmuecTBeHHbIE
[I0Ka3aTeNn

TpaHCIIUPAIMU: THTEHCUBHOCTD,
MIPOJIYKTUBHOCTb,
TPaHCIUPALMOHHBIN

K03 duimeHT. Y CTbUYHAS U
KYTUKYJISIpHAs! TPAHCTIMPALIUSL.

Jlex

5.2

OnpeneneHue cocyuien CUbl
pPacTUTEIBHBIX KJIETOK 110
M3MEHEHUIO KOHIICHTPAIIUU
pactBopoB (MeTof cTpyek B.C.
[[Mapnakosa). OnpeneneHue
COCYIIIEH CHIIbI YIPOIIEHHBIM
MeToIoM (TI0 A.YpHInpyHry).
Onpenenenue
BOJIONTPOBOJAMMOCTH JIPEBECHUHBI.

JIab

5.3

CrtpoeHre yCThUIl U MEXaHU3MBI
WX JIBIDKCHHH, BIIUSHUE CBETA.
YCcThHYHOE ¥ BHEYCTHHYHOE
peryIupoBaHKEe TPAHCIIHPAIIHH.
Bnusaue BHemIHUX (haKTOPOB HA
WHTEHCUBHOCTH TPAHCIIUPAIIUT
(cBeTa, TEMIIEPATYPHI, BIAKHOCTH
BO3/lyXa U MOYBBI U JIp.).
CyTO4HBIH X0/ TPaCTIHPAIHH.
DKOJIOTHS BOJIOOOMEHA pacTeHUM
Oco0eHHOCTH BOJI00OMEHA Y
pacTeHH pa3HBIX IKOJOTHYECKIX
rpymi (kcepopuToB, Me30UTOB,
TUTPOQUTOB, TaIO0(PUTOB) U TyTH
aJIanTalliy Ha BIMSHUAE BHEITHUX
dakTopoB. Bkiag oTedecTBEHHBIX
U 3apyOeKHBIX HCCIeJoBaTeNeH B
pa3BUTHE YUEHHUS O BOJOOOMEHE.

Paznen 6. Paznen 6. TEMA 5.
TPAHCIIOPT BEILIECTB B
PACTEHUU




6.1

MeMOpaHHBIi TPAaHCTIOPT HOHOB B
pacTeHusAX biavkHUM TpaHCIOPT
MOHOB B TKaHSAX KOPHS.
CumnnacTuueckuii u
aIoIUIACTUYECKUH ITyTH. [lanbHui
TpaHcnopt. Bocxondiee
NepEIBUKEHUE BELLIECTB 110
pPacTEeHHUIO: IIyTh U MEXAHU3M.

Jlex

6.2

Onpenenenue TpaHCIUpaLuu
3aBSAAMOIINX MOOETOB (110
Apnanny). BonooOMeH COCHBI.

JIa6

6.3

Kopensb kak opras noryoneHus
MHUHEPAIbHBIX 3JIEMEHTOB U
CHHTE32a CJI0KHBIX OPTaHUYECKHUX
coequHeHuil. Posib kopHei B
JKU3HENIESITEIIbHOCTU PACTEHUM.

Brienenue BeniecTs pacTeHUSIMHU
CnocoObI ceKperuu BEemecTB Y
PaCTUTENIbHBIX OPTAaHU3MOB.
HapyxHble cekpeTopHbIe
CTPYKTYpHIL. XKenezku u
JKEJIE3UCThIC BOJIOCKHU.
Hexrapuuku.

ConeBble JKeJIe3KH U BOJIOCKH.
I'mparonsl. Buyrpennue
CEKpPETOPHBIE CTPYKTYPBHI.

Cp

Pasgen 7. Paznen 7. TEMA 6.
DOU3UNOJIOTUA
MUHEPAJIBHOT'O ITUTAHU S

7.1

DNeMEHTAapHBIM COCTAaB PACTEHUN
Pone pacrennii B KpyroBopore
MUHEPAJIBHBIX 3JIEMEHTOB B
o6uocdepe. [TorpedHOCTH
pacTeHuii B

3JIEMEHTaX MUHEPAILHOTO
nutanus. Knaccupukanun
MUHEPAIBHBIX 3JIEMEHTOB,
HEOOXOIUMBIX IS

pacTeHui. MakpOo3JIEMEHTHI,
MUKPO3JIEMEHTHI.

Jlex

7.2

MUKpOXUMUYECKUI aHAJIU3 30JIBI.
AHTaroHn3M HOHOB KaJIbIlU U
BOJIOPOJIA.

JIab




7.3

®u3nonoro-onoxuMudeckas poib
OCHOBHBIX 3JIEMEHTOB ITUTaHU
A3ort. Cepa. ®ocdop. Kanmii.
Kanbumit. Marnuii. 3nauenue.
Hcrounuku. Kpyrosopor B
npupoae. MUKpOIIEMEHTHI.
CoBpeMeHHbIE NIPEACTABICHUS O
POJIM MUKPO3JIEMEHTOB B
MeTabo0JIu3ME PACTCHUM.
dusunosnornyeckas pojib MeJu,
Maprasiia, MoJIn0/ieHa, IMHKa,
00pa 1 APYruX MUKPOIIEMEHTOB.
BripamuBanue pactenuii 6e3
MTOYBBI

IInrarensHbIE CMECH.
DU3NOIOTNYECKUE OCHOBBI
MIPUMEHEHHUSI y100pEHUI.
becnnouBeHHLIE METOAEI
BBIpAIIMBaHUS PACTCHUI.
I'mppononuka. Briran
OTEUYECTBEHHbIX U 3apYOEIKHbIX
YUYEHBIX B pa3paboTKy TeOpHUU
KOPHEBOI'O UTaHUsI U BOIIPOCOB
XUMU3ALMH CEIBCKOr0 X035 MCTBA.
3navenue pador [1.H.
[Ipsaumnukosa, J[.A. CabunuHa
B CO3/IaHUU TEOPUHU
MUHEPAJIbHOTO MUTAHUS.
KopneBoe nutanne kak
BaKHEHIINN (aKkTop yrnpaBieHUs
MPOJYKTUBHOCTBIO U KAUECTBOM
ypOsKasi CEeIbCKOXO035MCTBEHHBIX
pactenuil. Y 1o0penus.

Pasznen 8. Pasuen 8. TEMA 7.
OU3UNOJIOT U POCTAUI/I
PA3BUTUS PACTEHUU

8.1

Onpenenenne noHaTuii "poct" n
"pa3BuTHE" paCTEHUH.

[Tpobnema pocta u pa3BUTHS Ha
KJIETOYHOM U MOJIEKYJIIPHOM
YPOBHSIX.

OO111e 3aKOHOMEPHOCTH POCTa.
Tunel pocra'y

pacTeHUI: allUKaJIbHbINI,
0a3anbublil, HHTEPKAISPHBIH,
paguabHBIN.

Knerounsle ocHOBBI pocTa. Pazbl
pocrta. Poct kitetku B haze
pacTsDKEHUs, MEXaHU3M JEHCTBUS
ayKCHHA.

TOTUIIOTEHTHOCTDL PACTUTEIBLHOMN
KJIETKH.

Jlex




8.2

OnpeneneHne HHTCHCUBHOCTH
TPAHCIIUPALUU [10 YMEHBIICHUIO
MacCChl CPE3aHHBIX JINCTHEB.

JIa0




8.3

Putm pocra pactennii. bonbias
KpuBas pocta. Maremaruueckoe
BBIPaXEHHE CKOPOCTH pOCTA.
buonornueckue yacel.
[TomstpHOCTh. Perenepanus.
Bnusinue remneparypsl, cBeTa U
JPYTUX BHEIIHUX

($haKkTOpOB HA MHTEHCUBHOCTH
pocTa. SIBjieHue noKos, ero
anantuBHas GyHkuud. [Tokoit
r1yOOKU U

BBIHYXJECHHbIA. PU3MO0NI0rUs
IIpopacTaHus NOKOALIUXCS
OpraHoB.

I'opmonanbHas cucrema
pacTeHui

[TonsiTue puToropmMoHa.
Ayxkcunbl. ' m66epeunHBlL.
[uToKkMHUHBL. XUMUYECKAS
CTPYKTYypa.

®dusnonoruyeckas polib.
MexaHu3m JIeiCcTBUS.
Abcu3zoBas kucnora (ABK).
OTuieH.

®dusnonoruyeckas polib.
bpaccrHOCTEpOHIBL.
BzaumopeiictBue mexay
Ppa3IUYHBIMU TOPMOHAMH.
JKacmoHOBas kuciora.
CanunuioBast KUCIIOTA.
CuHTeTHYECKHE PEryJAaTOphl U
MHTHOUTOpPHI pocTa
(repOMLIMIBI, pETAPAAHTHI,
MOpGaKTHHBI, Ae()ONTUAHTHI U
JIECUKAHTBI), UX MIPAKTUYECKOE
IIPUMEHEHHUE.

PocToBble nBHXEHUA

PocToBble 1 Typropssie
JIBHKEHUS pacTeHul. Tponusmsl
(rpaBUTpONM3M, (HOTOTPONHU3M,
TUAPOTPOINH3M U XEMOTPOIIU3M,
turmorponusm). Hacrun.
Kpyrossie HacTHH.
CelicMOHaCTUUYECKUE IBUIKEHUS.
HacexomosiiHbIe pacTeHus.
JKv3HEHHBII IUKIT BBICIIMX
pacteHnii. OCHOBHBIE dTalbl
OHTOTreHe3a (3MOPHUOHATIBHBIH,
FOBEHMJIbHBIN,
PENPOAYKTUBHBIH, 3pEIOCTb,
CTapoCTh), UX
Mopdonornueckue u
(bu3n0I0r0-6MOXUMHUYECKUE
0COOEHHOCTH.
B3aumooTHOLIEHUS MEKTY




POCTOM M Pa3BUTHEM Ha
OTJIENbHBIX TallaXx OHTOTE€HE3A.
doTtomoporenes

BuyTrpenHue u BHenIHUE
(bakTOpHl, peryaupyromme
pasBurue. [eiicTBue
TEMIIEpaTyphl U CBETA HA
pa3BUTHE PACTECHUMN.
®ororponusM. PUTOXPOMHAS
CUCTEMA.

Peryimsanus ¢ yuactuem
¢duToxpoma
(hoTOonepHONIECKON peaKiluu,
IIpephIBaHUE MTOKOSI, pOCTa
nuctheB. Penenuus u
¢bu3nonornUecKas pojb KpacHOro
ceera. Penennus u
¢bu3noIornUecKas pojib CHHETO
CBeTa.

I'opMmoHanbHast Teopus LIBETEHMUS.
Co3peBanue MmIOJA0B U CEMSIH.
[Ipouecc crapenus.

I1yTn npakTudyeckoro
HCII0JIb30BaHUS KYJIBTYP
PaCTUTENBHBIX KIETOK
(0cBOOOXK/IEHNE OT BUPYCHBIX
MHQEKIUI pacTeH i, MaccoBOe
pa3MHOXKEHUE

pacTeHui, mojiyueHue 6MoMacchl
KJIETOK-TIPO/IYLICHTOB
MPaKTUYECKH BAYKHBIX BEILIECTB).

Pasznen 9. Pasnen 9. TEMA 8.
VCTOMYUBOCTH PACTEHUI
K HEBJIATOITPUSITHBIM
®AKTOPAM




9.1

VY CTONYMBOCTh KaKk
npucnoco0IeHne pacTeHU K
YCIIOBUSIM CYLIECTBOBAHHS.
OTBeTHBIE peakuu

pacTeHuil Ha AEUCTBUE
HEeOIaronpusTHBIX (PaKTOPOB.
®dusuonorus crpecca

OO0111e NPUHLHKIIBI aIANITUBHBIX
peakuuii pacTeHUN Ha
JKOJIOTUYECKHUM CTpecCC.
Crpecc-6enku. [lytu
MOBBILIEHUS YCTOMYMBOCTU
pacTeHuil.
3acyx0ycTOHYMBOCTh. Biusinue
Ha pacTeHHE U30bITKA BIIArH.

Y CTOMYUBOCTD K aHOKCHUU.
KapoycToinuuBOCTS.
XO0JI0A0yCTOMYHUBOCT.
Mop030CTONYNBOCTb.
3axkaiBaHUE PACTEHUM.
ConeycToiuuBOCTh. MeTO b1
MOBBILICHUS COJIEYCTOMYMBOCTH
pacTeHuM.

Jlek

9.2

Brnusinue caxapossl Ha
MOPO30yCTOMYHBOCTh
PACTUTCIIBHBIX KJICTOK.

JIa0




9.3

Oco0eHHOCTH 3arpsI3HEHUS TIOUB Cp 5 5
TSKEJIBIMU METAJJIAMHU.
TOKCHYHOCTB UX JI PACTCHUM.
PannoycTolunuBOCTE paCTECHUN U
€€ MEXaHU3MbI. 3arpsi3HeHue
aTMoc(depbl CEpHUCTHIM Ta30M,
OKCHJAMH a30Ta U yIJIepoJa,
coerHeHusIMH (ropa u zp.
TOKCUYHOCTB UX JEUCTBUSA HA
pacTeHus.

DopMUPOBAHHUE YCTOMYMBOCTH K
ra3am.

3amura pacTeHUH OT NATOTEHOB U
dutodaros OuznonorHUECcKUe U
OMOXMMHYECKHE OCHOBBI
YCTOMUYMBOCTH BBICIIMX PACTCHUI
K IaTOT€HHBIM
MUKpoopranuzMam. [Ipunyannst
9THX 3a00aeBaHuil. PU3n0IOTU
0oJsibHOTO pacTeHus. Bubl
MMMYHUTETA. Y CTOWYUBOCTh
pactenuii k putodaram.
BropuuHslii MeTaboam3mM
pacteHui

Tepnenbl. DeHONBHBIE
coeIuHEeHUs (KyMapHHbl,
(1aBOHOM1bI, TAHUHBI, JINTHUH).
A3oTtocojepxkaliye BTOpUIHbIE
BeIleCTBA (ATKAJTOUIbI,
[IMAHOTE€HHbIE TTIMKO3U/IbI U
[JIFOKO3UHOJIATHI).

Paznen 10. Dx3amen

10.1 OK3aMeH 5 27
OO0pa3oBaTte/ibHbIE TEXHOJIOTUH
Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil
1 [IIpoexTHas TeXHOJIOTHS
2 | duckyccuonnsle Texnonoruu (Gopym, cumnosuym, 1e6atel, akBapuyMHas JUCKyCCHs,
o 1 AN
3 |Wudopmannonusle (IuppoBbe) TEXHOJIOTUU
4 | TexHOJOTHH Pa3BUTHS KPUTHYECKOTO MBIILICHHS
5 | AxrtuBHOE ciynianue
6 |MeTozabl rpynnoBoro pemeHus TBOpueckux 3ajaau (Meron Jdenshu, meton 6—6, MeTo
o &~ L A
7 |3aHATHS C IPUMEHEHHEM 3aTPYIHSIOIUX YCIOBUI

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OneHoYHbIE MaTEepHAJIbI JAJIS IPOBeIeHUs TeKYyIel aTTecTaluu




OL[GHO‘IHI:IG MaTCpuraJibl JJIs1 MPOBCACHUA TGKYH_IGI\/'I arTeCTallu NpUBCACHLI B IPUJIOKCHHUN

8.2. OIIeH()‘lHI)Ie MaTepHaJbl 1JI IIPOBECACHUA l'lpOMe)KyT()‘lH()ﬁ arrecranmuu

OI_[eHOLIHBIC MaTepuraibl JJIA MIPOBECACHUA HpOMCXQYTOQHOﬁ aTTeéCTalluy IIPUBCACHLI B

NpuIoKeHuu 1

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

1. 3HaHuE TEOPETUYECKOr0 MaTepurasa

2. YMeHue pabotaTh ¢ MUKPOCKOIIAMH U IPYTUMHU MTpHOOpaMu

3. YMeHue paboTaTh ¢ pacCTBOPAMH

4. CobnroieHre TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUH MTPAKTHUYECKUX PadoT

9. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

9.1. PexoMeHnayemas Jureparypa

9.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

D1 | ®uznonorus pacTeHUH. - DIEKTPOH. KYpH. (PEXKUM JOCTyIA:
https://www.libnauka.ru/journal/fiziologiya-rasteniy/):
https://www.libnauka.ru/journal/fiziologiya-rasteniy/

D2 | ®usuonorus pacTeHuii [ DaeKTpoHHbIH pecypc|: Bukuneaus. CBoOo1HAS SHIIMKIONEANS. -
Pexxum noctyma: https://ru.wikipedia.org/wiki/®u3snosnorus_pacteHuii:
https://ru.wikipedia.org/wiki/®u3uonorust_pacreHwuii

9.3.1 IlepevyeHs MPOrpaMMHOI0 obecreyeHust
1 Kaspersky Endpoint Security 10 s Windows
2 [Adobe Acrobat Reader
3 |[Google Chrome
4  |WinDjView
5 [OpenOffice
6 |[VLC media player
7 Huanor Nibelung
9.3.2 CoBpemeHHble npodeccnoHaNbHbIe 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBbI

ObC Tel'Y

9BbC BOOK.ru

OBC «JIanb»

3BC IPRbooks

OBbC «YHuBepcurerckas OUOIMOTEKa OHIIANH

9BbC «IOPAUT»

~N| o o1 B~ W N -

ObC «ZNANIUM.COM»

11. METOAUYECKHUE MATEPHUAJIBI U1 OBYYAIOHIUXCSA ITIO OCBOEHUTIO

JUCHUIIVIMHBI




MeTtoauueckue MaTepralibl U yKa3aHus IPUBEAEHBI B IPUIIOKEHUN 2

INPHJIOKEHHE 1

1. METOAUYECKHE MATEPHAJIbI JIS1 OBYYAIOIUXCS 10O OCBOEHUIO JUCHUITJINHBI

1. MeToauueckne peKOMEHIAMH 110 MOATOTOBKE U BHINOJTHECHHIO JIA00PATOPHBIX 3aHATHIA.
Bce nabopatopHble 3aHITHS TOIDKHBI OBITH BBIITOJHEHB! B X0JI€ H3YUCHUS Kypca I MOTydeHHs 3a4eTa. PaboThI BBIOIHSIOTCS B
ayJMTOPHU C HUCIIONb30BaHMEM paboyell TeTpajgu, IZie OTPaXKaloTCs BCE IIOJNYYEHHBIE pPe3yJabTaThl B Xoae paboT. YCTHO
paccMaTpuBaroTCsi KOHTPOJIbHBIE BOIIPOCHI IOCIIE KXKI0H 1a00opaTopHON paboThI.

IIpumep padoThl U3 MeTOANMYECKON pa3padoTKH.
JIABOPATOPHAS PABOTA 11. Omnpenenenue cocymieil CHIIBI yIPOIIEHHBIM MeTonoM (1o A. YpImpyHTy)
COJZIEP’)KAHME
1. Ompeznesenue cocyleil CHITbI KIETOK YIPOLIEHHBIM METOIoM Y KityOHel kapTodenst. 3AJAHINS
1. IlpuroToBUTH PacTBOPHI HY)KHOW KOHLIEHTPALHH.
2. [IpoBecTH ONBITH M U3YYNUTH BIMSHHE KOHIICHTPAIIMU PACTBOPOB Ha COCYIYIO CHIIY pacTuTesnbHbIX Kietok. MATEPUAJIBI
OBOPYJIOBAHUE: 1) kiny6uu kaprodens; 2) 1 M p-p NaCl uiu caxaposst; 3) ckansiiens; 4) iuHeiika; 5) Mm Gymara; 6)
¢unbpTpoBanbHAS Oymara; 7) 8 mpoOHUpPOK B ITAaTHBE; 8) CTakaH ¢ BozoM; 9) oaHOpa3zoBeie mmpuiisr; 10) mpoGouHoe cBepIIo.
METOANMYECKHUE YKA3AHUA
[NocTynnenne BoABI B KJIETKY ONPENEIACTCS €€ COCYIIeH critoi (S), KOTopast 3aBHCUT OT CTETIEHH HACBIIICHUS KJIETKH BOIOM.
OmnpezeneHue coCymiel CHIIbI KJIETOK YIPOIIEHHBIM METOJOM Y PIINPYHTa OCYIIECTBIAETCS MMyTeM oA00pa paBHOBECHOTO
pacTBopa, B KOTOPOM HE NPOUCXOAUT HU MOTEPH, HU MOTJIONICHUS BOJIBI KJIETKaMHU. JJOCTOMHCTBO JAHHOTO METOAA — IIPOCTOTA U
BO3MOKHOCTh HEIIOCPEJCTBEHHO HaOII01aTh 38 H3MEHEHHEM Typropa B 3aBUCHMOCTH OT CTETICHH HACBIIIEHUS KJIeTOK Bogoil. Llemns,
PabOTHL: OIPEIENIUTh COCYLIYIO CHITY KIETOK KIIyOHEeH MM KOPHEIUIOOB.
Texumka 6e3omacHOcTH: PaboTa ¢ pacTBopamu comeit
Xonx pabotsl. 1. IIpuroToBuTh B podupkax mo 10 M pacTBopsI cinenyromux konnerTpanuii: 0,1; 0,2; 04; 0,6; 0,8 cMemmBast
cooTBeTcTByIomue kosmaectsa 1| M p-pa NaCl u Bogpl. B oqHy 13 mpobupok HaIuTh MPOCTO BOAY.
2. Beipesats u3 kiyOHs kaprodens opycku qmunoit 40—-50 MM, nmpuHoi okoo 10 MM M TONIIMHON puMepHO 3-5 MM (pe3ath
Jyd1Ie Tonepek KiyoHs). BaxkHo, 4ToObl Bce OpYCKH UMENH OMHAKOBBIE Pa3MepBl.
3. H3meputh noiy4yeHHbIe OPYCKH IO AJMHE U TIOMECTHTh B PACTBOPHI IO OJHOMY KYCOUKY.
4. Yepes 30 MUHYT OPYCKH BBIHUMAIOT U3 PACTBOPOB M CHOBA U3MEPSIIOT.
5. Pe3ynbTaThl 3aUCHIBAIOT B TETPAb.
W3oTonnyeckuii ko3 pUIMeHT 111 paCTBOPOB ClieAyIOmUX KoHienTpanuii: 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 MPUUMHY U3MEHEHUSI Pa3MEPOB MOJIOCOK B PACTBOPAX PA3HON KOHIIEHTPALUH.
KOHTPOJIBHBIE BOITPOCBI
OcMoTHYECKHE SIBIICHUS B PACTUTEIILHOM KIIETKH.
Kak u3MeHHUTBCS pa3Mep MOJIOCOK B PACTBOPAX Pa3HOM KOHIIEHTPALUH?
2. MeTtoauueckne MaTepHAJIbI AJIA CAMOCTOSTEIbHOI PadoThI.
CamocrosTenbHbIe PabOTHI IPEACTABISIOT COOOH OJJMH N3 OCHOBHBIX BHIOB Y4€OHOH 1A TENIbHOCTH CTyeHTOB. Ha coBpeMeHHOM
3Tare o0pa3oBaHUs 3TOMY BUAY AESITEIHHOCTH NPUIAAETCS CYIIECTBEHHOE 3HaUCHHE. BEITIOIHEHHEe CaMOCTOATENBHBIX paboT
CIIOCOOCTBYET CO3HATEIHHOMY YCBOCHHUIO TEOPETUUECKOTO MaTepHaja, BEIpabOTKe HaBBIKOB PA0OTHI C IUTEPATypOH, IOMOTaeT B
MOJTOTOBKE K 3a4eTy. Kpome Toro, 3T0 OAMH U3 BUJOB TEKYIIETO KOHTPOJIS B peHTHHTOBOMH cucTteme o0yueHus. OCHOBHAsI 4acTh
IpeIaraeMbIX 3aJaHUH U1 CaMOCTOSITEIbHOM pabOTHI HallelleHa Ha H3y4YeHHEe TeOPETHIECKOro MaTepuana. J{Js caMoCTOATeTFHOTO
W3yUYCHHS CTYJICHTaM INpeJII0KEeH MaTepHall, KOTOPhIH He pacCMaTpUBAETCA Ha JIKIHMSIX MIM pacCMaTPUBACTCS JIMIIH 0030pHO.
CamocrosTenbHas paboTa MpoBepseTcs B X0€ JJAO0OPaTOPHBIX 3aHATHH B METOIMYECKUX YKA3aHUSX, C TOCIEIYIOIINM KPHTHIECKUM
aHAJIM30M U apTyMEHTHUPOBAHHBIM IIPEICTaBICHNEM COOCTBEHHOMN TOUKM 3pECHHUS B BHJIE IPE3EHTAILINH WM JOMOJHUTEIBHOTO
JOKJIaJia ¥ IPEMHUPYETCs IOTIOTHUTENLHBIMA OaIamMH.

3. TpeGoBaHus K PeHTHHI-KOHTPOJIIO (JUIsl IK3aMeHa)

Mopysin Tembl Buasl paéor Bajuibl
5 cemecTp
I Mmonyanb Texymwuii. Temsr: NeNel-4 KonrpomnbHas pabora. Pemenne 15
3amad. TecTsl.
OTuer 1o Teme. 15
Hroro: 30
Texymwuii. Tembr: NeNe5-8 KonrpomnbHas pabora. Pemenne 15
II moxyan 3ama4. TecTsl.
OTuer 1o Teme. 15
Hroro: 30
Bcero: 60

MMPUJIOKEHHUE 2



2. OEHOYHBIE MATEPHUAJIBI JIJISI MTPOBEJEHUSA TEKYIIEW U TPOMEXYTOYHOMN ATTECTAIIAU

5.1. OueHo4Hble MaTepUAJIbl VIS IPOBEeHUs TeKyllel aTTecTaluu
1. Bonipochl 17151 KOHTPOJIBHBIX padoT.

Tema 1. OCOOEHHOCTH CTPOCHUS PACTUTEIHHOM KICTKH

1. KakoBbI CTpyKTypHBIE 0COOCHHOCTH PACTUTEIbHOM KIeTKH? YeM KIETKH XKHBOTHBIX OTIIMYAIOTCS OT PACTUTENBHBIX
KJIETOK?
2. OxapakTepu3yiiTe riiaBHbIe KOMIOHEHTBI, BXOSIIINE B COCTAB KJICTOYHOM 000IIOUKH, UX XUMUYECKYIO CTPYKTYPY,

XapakTep CBs3ei, BOSHUKAIOMINX MEXKTy HUMH.

Onwumite GU3NOIOTHYECKUE MTPOIECCH U CTPYKTYPY SApa.

UYro Takoe TpaHCTeHHBIE pacTeHUsI? Kak WX MoIy4aroT U Kakoe 3HaYeHHEe OHH HMEIOT?
Haiite onpeneneHne TOHATHAM «TUPPY3UD» H «OCMOCH.

UYewm ompenenseTcs HanpaBieHue aupys3un?

Yro Takoe BOIHBIN MoTeHnuai kieTkn? KakoBbl ero cocrasisonye?
OxapakTepu3yHTe Talbl MOCTYIJICHHUST HOHOB B KIIeTKy. KakoBo ux 3HaueHme?

Uro siBisieTCS HCTOYHUKOM DHEPTHHU IS [IPOLIECCOB aKTUBHOTO TpaHCHopTa?

©oOoNOOGkA~®

Tema 2. @oTocuHTES.

1. UYro takoe reTepoTpodHEIA U aBTOTPOQHBIH THIT TUTAHUA?

2. KakoBbI 0COOEHHOCTH MOCTYIUICHUS YTIIEKHUCIIOTO Ta3a U3 aTMoc(epsl K 3eIeHbIM mracTuaam? Uto crmocoOCTByeT U
YTO 3aTPyIHSET 3TOT mpomuecc?

Ha3zoBuTe n3BecTHbIe BaM THUIIEI IutacTHA. KakoBa MX B3aUMOCBSI3b?

UYro takoe murMeHTHI? KakoBa ux ¢usnonorudeckas poib?

XUMHUYECKOE CTPOCHNE 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?

O N Ok W

9. [uknuyeckoe u HenuKIHUeckoe GoTodochopunuporanue.

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

11. Hukn Xatu-Ciaska-Kapnumosa.

12. Yro takoe GpoToasixanue?

13. OxapaxkTepusyiite ocHoBHbIe 0ocoOeHHOCTH CAM-11yTH (hoTOCHHTE3A.

14. [TpuBenuTe MpUMEpPHI B3AMMHOTO BIMSHUS BHEITHUX (DAaKTOPOB HA MHTEHCUBHOCTH (hoTOCHHTE3A.

Tema 3.

1. Buonoruueckas posb IbIXaHHUS B )KU3HU PACTECHHS.

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

3. Teopun MexaHN3MOB OMOJIOTNYECKOT0 OKUCIIeHNUS (Teopust abixanus [lannanuna, [lepexkucHas Teopust OKUCIEHUS
Baxa. Teopust Kocteruena).

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
6posxenns. Lluxn KpeGca. I mrmokcmiaTHbIN UK. XapakTepUCTHKAa OCHOBHBIX CTaUil IUKJIOB.

7. 3aBUCHMOCTb JIbIXaHHS OT (PaKTOPOB BHEIIHEH CPEBbI.

Tema 4, 5.

1. OObsicuute, noyemy K.A. TUMHUpsi3eB HAa3bIBAI TPAHCIIHUPALUIO «HEOOXOIUMBIM (DHU3HOJIOTHYECKUM 3J10M»?

2. KakoBo cooTHOIIEHNE KOJIMUECTBA BO/IBI, HCIIAPSIEMOI Yepe3 YCThUIIA U CO CBOOOIHOMN BOJHOMN IMOBEPXHOCTH TOH ke
mromiagu? Yem 310 00bsicHsIETCA?

3. Kakwe THIBI IBMKEHUS YCTRHIL Bam r3BecTHRI? Kako nx Mexann3m? Kakoro 3Hauerne ABK u monos K+ B
MexaHu3Max?.

4. [Touemy BeTep yCUIMBAET TPAHCIMPALHIO, & OMYIIEHHOCTD JINCTHEB YMEHBIIAET TPAHCITHUPAITUIO?

5. OxapakTepu3yliTe OCHOBHBIE CHJIBI, BRI3BIBAOIINE [TOCTYTIJICHNE BOJBI B KIETKH KOpHSA. B wem pois mpomeccor
MmeTabos3ma?

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

7. Kak cBoiicTBa IOYBHI BIMSIOT HAa MOCTYIUICHNE BOABI B KJIETKH KOpHs? Kakne CHiIsl IpensTCTBYIOT MOCTYIIIICHUIO
BOJBI U3 TTOYBEI?

8. bivxHMNA 1 AabHUN TPAHCIIOPT BOJBI.

9. OOBsICHUTE CYITHOCTH TEOPHH CLIETUICHHSI.




10. OxapakrepusyiiTe pacTeHHsI pa3HbIX IKOJOTHUECKUX IPYMII IO OTHOUIEHUIO K BOJE.

Tema 6

1. Pous pacTeHuii B KpyroBopote MUHEPAIBbHBIX AJIEMEHTOB B OHocdepe.

2. [ToTrpebHOCTH pacTeHuil B 3JIeMEHTaX MHUHEPAILHOTO TUTAHUSL.

3. Knaccudukanumu MuHepabHbIX 3JIEMEHTOB.

4, Pous mponieccoB muddysun u ancopOLuy, UX XapaKTepUCTHKA.

5. BnyxHUM TpaHCIIOPT HOHOB B TKAHAX KOPHS.

6. JanbHuii TpaHCIOPT.

7. Azotr. Cepa. Docdop. Kanmii. Kanpuuit. Marnuii. JXKeneso.

8. MukpoanemenTsl.  Dusnosoruyeckas pojb MeIH, MapraHua, MojauOieHa, InHKa, oopa .

9. BeripamuBanue pacteHuit 0e3 mouBsl. [Iutatensabie cMecH. @U3HMOTOTHYECKHE OCHOBBI IPUMEHEHUS yI0OpCHNUI.
becnouBeHHblEe METOBI BBIpALMBaHUS pacTeHUl. I nAponoHnKa. A3pONOHUKA.

10. OpraandecKkre U HeOPraHNIECKUe BUIBI YIOOPEHHI.

Tema 7.

1. ITonstue "poct" u "pa3zButHe" pacTeHHil.

2. OO1mye 3aKOHOMEPHOCTH pocTa. THUITBI pocTa y pacTeHUIl: alMKalbHbIHN, 0a3anbublil, UHTEPKAISPHBIN, paHaibHbI.
3. Kiterounsie ocHOBBI pocTa. Da3sl pocTta; aMOpHUOHAIbHAS, pacTsKeHUs, TP PEepeHIUPOBKHU; UX (HU3HOIOTHUECKHE
0COOEHHOCTH. 4,

Bnmsiaue Temnepartypsl, CBETa U APYTHX BHENTHHUX (PaKTOPOB HA MHTEHCUBHOCTB POCTA.

5 SIBnenue noxos. ITokoil riryOokuit U BEIHY X ASHHBINH. OU3HUOTIOTHS IPOPACTAHUS TTOKOSIIIUXCSA OPTaHOB.
6. [Monstue puroropmoHa. AyKCHHBI.

7. I'n66epernHEbIL.
8
9

IuToKUHUHBIL.

. AobcmuzoBas kuciora (ABK). Dtuten.
10. BpaccuHOCTEpOHIEL.
11. CHHTETHYECKHE PEryIATOPEl 1 HHTHOUTOPHI pocTa (TepOUIUIBL, peTapJaHThl, MOP(QAKTHHEL, 1e(hOTHAHTH U
JIECUKAHTBI), X IPAKTHIECKOE MIPUMEHEHHE.
12, PoctoBBIE M TYproOpHBIE IBIKCHUS PACTCHUH.
Tema 8.
1. Y cToWYnBOCT KaK MPUCTIOCOOICHHE PACTEHHH K YCTIOBHSM CYIIECTBOBAHUSL. DKojIornieckuii crpecc. Ctpecc-0emku.
2. Peakuus pacTeHuit Ha BOTHBIN NePUIAT (3aCyXOYCTOHINBOCTh PACTCHUH).
3. Peaxkius pactenuil Ha Temnepatypy. KapoycTOWIMBOCTh pacTeHHH. XO0I010yCTOHYMBOCTh PACTEHHII.
Mopo30yCcTOHYMBOCTh paCTEHUI.
4. Peakmms pacTeHnit Ha BBICOKOE HeZlep>KaHHE COJIM B TI0UBE (COJIEyCTOHYNBOCTD PACTEHUI). 3acCOJICHUE MOYB (COJIOHIIBL,

COJIOHYAKH, COJIOMIH).

OcoOeHHOCTH 3arpsI3HCHUS TI0YB TSDKEIBIMH MeTauIaMH. TOKCHYHOCTD UX IS PAaCTCHUM.

PanunoycTouuBOCTb pacTeHU U €€ MEXaHU3MBI.

3arps3HEeHue aTMOCc(hephl ra3aMi.

Omnonornyeckue 1 OMOXUMUIECKHE OCHOBHI YCTOHYHNBOCTH BBICIIUX PACTCHHN K TATOT€HHBIM MUKPOOPTaHU3MaM.
Bropuunsiii Mmetabonm3Mm pacteHuii. TeprieHsl. @eHONBHBIE cCOeAMHEHNS (KyMapHHEL, ()IaBOHOWABI, TAHWHBL, JINTHAH).
A30Tocoz[epx<amne BTOPUYHBIC BEIICCTBA.

©oNo G

2. TecroBble 3apanus (Cm. Meroauueckyio pa3padorky). [Ipumep:

Tema 1. Ocobennoctu CTPOCHUA paCTHTCJ’ILHOﬁ KICTKH (OI[I/IH HJIM HECKOJIBKO IMTPABUJIbHBIX OTBeTOB)

1. VY npokapHoT, B CpaBHEHHUH € DYKapHOTaMH, OTCYTCTBYIOT

a) MUTOXOH/IpHH; 0) XJIOPOIIACTHI; B) JIN30COMBI; T) Konblesas JJHK

2. BMmecTo MUTOXOH/IPHH M IIACTH]] Y IPOKAPHUOT UMEFOTCS

a) Me3ocoMbr; 0) JI1P; B) TH30COMBI; T') KOMILIEKC [ 0JbIKH

3. B memOpanax 3yKkapHor...

a) OIWH CJIOW JINIUIOB; 0) IBa CJIOS JIMIIUIOB; B) TP CIIOS JUITHUAOB; T) YETHIPE CIIOS JIUIHIO0B

4. B kiteTke ocymecTBISIOT CHHTE3 O€JIKOB — TpaHC(OopMannio MaTpUIHOH, Wiu nHpopmannonHoi, PHK
a) MUTOXOHIpHH; 0) puOOCOMBI; B) JIEHKOILIACTHI; T') JIN30COMBI

5. OpraHesuisl KIETKH, 00eCeYrBaIOIINe YHEPTeTHIECKUE OTPEOHOCTH KIIETOK

a) MUTOXOHAPUH, 0) pHOOCOMBI; B) IEPOKCHCOMBI; T') JIN30COMBI

6.MHOTOYHCIICHHBI B KJICTKAaX JINCTHEB, TI¢ OHM TECHO CBA3aHBI C XJIOPOILIACTaMH. B HUX OKHMCISIETCSI CHHTE3UpyeMas B
XJIOPOIDTACTaX B X0 (POTOCHHTE3A TIIUKOJICBAs KHCIOTa H 00pa3yeTcss aMHHOKHUCIIOTA TIIHMIIUH, KOTOPast B MUTOXOHIPHIX
MIPEBPAIACTCS B CEPUH.

7. Pacnpenenuts. B cocTaB KIETOYHOM CTEHKH BXOJAT A) CTPYKTYPHBIC KOMIIOHEHTHI, b) KOMITOHEHTHI MaTpHKCa
CTeHKH, B) HHKpyCTHpPYIOIIHE KOMIIOHEHTHI U [') BeliecTBa, OTKIIAABIBAIOIINCCS HA TIOBEPXHOCTH CTCHKU



a) KyTuH; 0) BOCKa; B) INTHKH; T) CyOepHH; M) FeMHLEIUTIONO3bL; €) MEKTHH;

K) OCNKH; 3) EJUTI0I03a

8 SIBJISICTCS BAYKHOM 4acThIO KJIETKH, ee BHyTpeHHeH cpenoil. OHa npeacraBisieT co0oi CI0XKHYIO KOJIJIOUIHYIO
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)

JIM30COMEI; M) BaKyOJIH;

3. Peurenue 3a1a4 1o 3aJaHHbIM TeMaM. (cM. MeToauuyeckyio pa3pa6orky). [lpumep:

Tema 1. OCOOCHHOCTH CTPOCHHS PACTUTEIHHOM KIICTKH.

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

2. TlobGer >nozxew BbIIEpKaH B TeUeHHE | 1 B pacTBOPE HEWTPAIILHOTO KPACHOTO, MOCJIE YETO OTOPBAIIH JIUCTBS U
paccMmoTpenu Ha cBeTaoM (ore. HivkHue (B3pOcCiibie) TUCThS OKPACHIIUCH TIOJIHOCTBIO, CPETHHE - YACTHYHO, a Y CaMOTO
MOJIOZIOTO JIUCTA OBLT OKpAIICH TOJIBKO KOHIHK. Kak 0O0BSICHUTD MOIy4EeHHBIH pe3ynbTaT?

3. Kaxune 0coOEHHOCTH KIIETKH IMPUAAIOT €1 CBOMCTBA OCMOTHYECKOM CHCTEMBI? UeM OTIHYaeTcs 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 ctenn? Kak 0OBsSCHUTD 3TH pa3nudaus’?

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

nouBax? C geM 3TO cBSI3aHO?

6. Kuerka c ocMoTnueckuM naBieHneM kiaeroynoro coka 1 MIla norpyxena B pactBop KCl, ocmoTnueckoe naBieHne

koToporo 2 MIla. Uro npou3zoiiner ¢ KineTkon?

7. Uro 3aHMMaeT NMPOCTPAHCTBO MEXIY KJICTOYHOH CTEHKOH M IUTOIIA3MOH B IJIa3MOJIM3HPOBAHHON KIIETKe?

8. Kuertka morpyxeHa B ANCTHIINPOBAHHYIO BOJY. B KakoMm cirydae kieTka OyAeT BcachIBaTh BOAY, & B KaKOM He Oyzaer?
9. B 6 cocynos HanmuTs! pactBopbl NaCl ¢ konnerTpanmsamu 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0 M. B 3Ti pacTBOpHI OTpy3MIH
TMIOJIOCKH, BBIPE3aHHBIC U3 KapTO(EeNTbHOT0 KIIyOHs, JUIMHA KOTOphIX paBHstack 40 MM. Kak 00BsACHUTH NOTyYeHHBIC
pe3ynbTatsl? [ToueMy ITHHA TTOJIOCOK OKa3alach OAMHAKOBOW B TPEX MOCIEIHUX pacTBOpax?

10. [IBe xuBBIE KJIETKH COIPHKAcaloTcs ApyT ¢ Apyrom. Kyna Oyzner nepensurarscst BoJa, €CIH y IEPBOM KIETKA
OCMOTHYECKOE JaBJIEHUE KIETOYHOro coka pasHo 1,1 MIla, Typropnoe nasnenue - 0,4 MlIla, a y BTopoit KIeTK1

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

TunoBble KOHTPOJIbHDBIC 3a1aHUA U cnocood npoBeacHus
TeKymeii arrecranmumn

KpnTeplm OICHUBAHUSA U HIKAJIA OLICHUBAHUSA

BoinosnHeHue nadopaTopHoii padoTel. OT4eT MO TeMe.
BiusiHue caxapo3sl Ha MOPO30YCTOHYHUBOCTE PACTUTENIBHBIX
KJIETOK
COJJEPXXAHUE
1. Ompeznernenye BIUSTHAS caxapo3bl HA MOPO30yCTOHYNBOCTD
KJIETOK KOPHEIUIO A CBEKIIBI.
3AJAHNA
1. IlpuroToBUTH PacTBOPEI caxapo3bl Pa3HOW KOHIIEHTPanH 1
BBICEUKH M3 KOPHEIUIO 1A CBEKJIBI.

2. [IpoBecTH ONBITBI U ONPEAEIUTH BIUSHUE Caxapo3bl HA
MOpPO30yCTOHYUBOCTD KJIETOK KOPHEIIO A CBEKIIBL.
MATEPUAIJIBI 1 ObOPYJIOBAHUE: 1) kopHenaoa KpacHOH
CBEKJIBI; 2) pacTBOpHI caxapossl 0,5 M u 1 M; 3) 8%-Hslit pacTBOp
NaCl; 4) cHer win TOUIEHBIH JIe/T; 5) TOBapeHHAs COJIb; 6) IITATENb
U cTakaH; 7) repmometp 1o -250C; 8) mapieBbie canderku; 9)
6putBsL; 10) npobouHoe cBepio AuamMeTpoM 5-6 mm; 11 MUKpockon
W BCe JUIsl MUKpOCKOnpoBaHust; 12) vamku [letpu;

13) ¢punbTpoBasbHAS OyMara;

METOJUYECKHUE YKA3AHUA

[Tpu 3aMep3aHUM PACTUTEIBHBIX KIETOK B MEXKJIETHUKAX
00pa3yIoTCs KPUCTAIUTBI JIb/Ia, KOTOPBIE OTTATHBAIOT BOLY OT
kieTok. Ecnu nuromiazMa HE0CTaTOYHO MOPO30yCTOMYMBA, TO

OHa, HE BBIJIEpKaB 00€3BOKMBAHUS, & TAK)KE MEXaHUIECKOTO
JIaBJICHUS JIb/1a, KOATYIHPYET, a MEMOpPaHBI YTPaUHBAIOT
HoMynpoHHUaeMocTs. I1o okpacke pacTBOpa CyAsT O CTENEHU
HOBpeXIeHUS KiIeToK. Caxapo3a 1 Ipyrue oJurocaxapusl
MOBBIIIAIOT MOPO30YCTOIUMBOCTD KJIETOK, BBICTYTIAsl B KAUECTBE

OreHuBaeTcs: pabora ¢ pacTBOpaMH, CIIOCOOHOCTh
HaGHIOI[eHI/IH 1 MPOBEACHUA CPABHUTEIILHOT'O
aHaJM3a BIUSHUS CaXapo3bl Pa3HON KOHICHTPALUU
Ha MOPO30YCTONYUBOCTh BBICEUEK CBEKJIbI, yMEHHE
paborats ¢ npegocTaBlieHHON HHpOpPMAIEH U
MaTepHaiOM, JIeSIaTh OOIIKE BHIBOIBI.

3 6amna — paboTa nmpoBeieHa MPaBUILHO,
HaGHIOI[eHI/IH U1 MOJYYCHHBIC PE3YJIbTAThI U BHIBO
ClIeIaHbl BEPHO

2 6ama — paboTa nmpoBeieHa PaBUIBHO,
MIOJIYYE€HHBIE PE3YyJIbTAaThl YaCTUYHO BEPHBI

1 6amn — paboTta npoBeieHa MPABIWILHO, WIH C
HEOOJBIIMMH OIIUOKaMH, BBIBOJ] HEBEPEH.

0 6amoB — paboTa MmpoBeieHa HEe MPaBUIIBHO U
BBIBO/I C/ICJIaH HEBEPHO




3aIIUTHBIX BEIIECTB.
Xop paborsl. 1. Belpe3ats n3 KOpHEIUIoja CBEPIIOM LIMIHHAD,
KOTOPBIN pa3aenuTh Ha 9-12 Briceyek, TONUHON 5 MM. [IpOMBITH
BBICEUKH JI0 TIOJTHOTO Y/IAJIEHHS COKa.

2. B xaxxayio mpoOupKy IIOMECTUTH OAMHAKOBOE KOJIMYECTBO
BBICCUCK.

3. B 1-10 npoOupKy HaJUTB 5 MJT BOJBL, BO 2-10 — CTOJIBKO XK€
0,5 M pactBopa caxapo3sl, B 3-10 — 1| M pacTtBop caxapo3sl.

4, [IpuroToBUTH OXJIAAUTENEHYIO CMECh U3 3 YacTei CHera
WK J1bJa 100aBUTh | 9acTs moBapeHHOH comn. [lepememaTs.
Temmeparypa cmecu gomkHa OsrTe -200C.

5. IMorpy3uts Bce nmpoOupku B 3Ty cMech Ha 15-20 MuHYT,
MOCJIe 4ero NOCTABUTh B CTAKaH C BOJOW KOMHATHOM
TEMITEPaTYPHL.

6. [Toce moHOTO OTTaNBaHKU OTMETUTH OKPACKY KHIKOCTH
B IIPOOMPKAX U OKPACKY BBICCUEK.

7. [TpoBepHTh KU3HECTIOCOOHOCTH KJIETOK, CIIENIaB CPe3bl U3
Pa3HBIX MPOOUPOK U OIycTUB UX B pacTBop 8% -ro NaCl. ITox
MHKPOCKOTIOM 4epe3 20 MHUHYT IPH MajIoM YBEIUUCHHUH IIOCUUTATh
KOJIMYECTBO IIa3MOJIM3UPOBAHHBIX KIICTOK.

8. 3anoJHUTh Ta0HILY:

Bapuant onbitalOxpacka HapykHOTO pacTBopalOxpacka
BbIceuek|KommiecTBO mIa3MoNn3upOBaHHbBIX 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?

Pemienue Tecros.

1. KapoTHHOHMIBI MOTJIOMAIOT CBET

a) B cHHE-(DMOJIETOBOH M CHHEH 4acTsX CIEKTPa;

0) B )KeJITO-3€JICHOM U OPaH)KEBOW YaCTSIX CIEKTPa;

B) B OPaHXEBO-KPACHOI1 U (PHUOJIETOBOI YaCTIX CHEKTPA;

T') B OPaHXXEeBO-KPACHON U JKEJITOW YacCTsIX CIIEKTpa

2. Jlns xakuMx pacTeHHH XapakTepHbI PUKOOMIUHBI

a) Bomopociel; 0) MXOB; B) JTUIIAHHHUKOB; T') BBICIIHX
pacTeHui

3.  Cxonpko Monekyn AT® obOpasyeTcs mpu MUKIAIECKOM H
HEIUKINIecKOM GoTodochoprInpoBaHun

a6 65 B4 1) 3

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

OrneHuBaeTCs YpOBEHb 0a30BBIX 3HAHUH 1O
(U3MOIOTHH PACTCHUIN, YMCHHE BBISBIISTH
OTJIUYHTETLHBIE IPU3HAKU PACTEHUH.

Bonpocs! ¢ pa3BepHYTBIM BAPHAHTOM OTBETA.

1. TlonsTue pocT u pa3BUTHE PACTCHUIL.

2.  MakpoasieMeHTBHI.

3. YcToW4MBOCTH PaCTEHUH K HU3KHM HOJIOKUTEINEHBIM
TeMIeparypam.

OueHnBaeTcs yMEHUE JJaBaTh NMPABUIIbHYIO
XapaKTEePUCTHKY MO TOCTABIEHHBIM BOIPOCAM:

3 Gayta — JaH NOJTHBIM HCYEPIIBIBAIOIINI OTBET Ha
BOTIPOC.

2 Gaia — B OTBETE JIOIYIIEHB! HECYIIECTBEHHBIE
OIINOKH.

1 a1 — OTBETHI HEMOJIHBIC U JOMYIIEHbI OIHOKH. 0
0aJJI0B — JIOIyIIEHBI CEphE3HbIE OIINOKH, JJaH
(parMeHTapHBIi OTBET.

OTtpaboTKa NpONyIIeHHbIX 3aHATHI.

Or 1 6amna go 10




5.2. OneHo4yHbIe MaTepHAJIbI JJIsl HPOBEACHHS NPOMEKYTOYHOH aTTecTaluu
1. [lepeyeHb BONPOCOB K 3a4eTy:

1. [Ipeamer, 3a1aun, acreKThl, YpOBHHU, HaIIpaBIEeHHs (PHU3HOJIOTHN PACTEHUI.
2. CBs3b (DM3HOJIOTHH PACTEHUH C APYTUMHU OHOIOTHUECKUMH HAyKaMH.
3. OOBeKT M3ydeHus: PU3NOIOTHU pacTeHni. KileTka - Kak OpraHu3M ¢ Kak JIeMEHTapHas CTPYKTYpa MHOTOKIIETOYHOTO

opranmnisma 3€JIEHOI'0O paCTCHUS.

4, Crermduaeckrie 0coOOEHHOCTH PaCTUTEIHHOMN, TPUOHOHN U )KHBOTHOM KJIETKH.
5. OCHOBHBIE CTPYKTYPHBIE JJIEMEHTHI 9yKapHOTHOH KJICTKH.

6. DU3NKO-XUMHIECKHE CBOWCTBA MPOTOILIA3MBI (IIPOHUIIAEMOCTD, BSI3KOCTb, IBIDKCHHE 1 JIP.)
7. VcTouHnKH 2HEPTHUH B OMOJIOTHICCKUX CHCTEMaX. ABTOTPO(GHOCTh U TeTePOTPOPHOCTD.
8. CymHocts 1 3HayeHue ¢porocunresa. Padorer K.A. Tumupszesa.

9. [TurMeHTHBIE CHCTEMBI.

10. XI10pohHILITEL.

11. OUKOOWITUIIPOTEHHEI.

12. Kaporunounsl.

13. [epBuyHbIe MIpoIIECCHl POTOCUHTE3A.

14. TemHoBas craaus GOTOCHHTE3A.

15. ®doTroabIXaHUE.

16. Hukn X>u-Cnaka-Kapnuiosa.

17. CAM- tun meradonu3ma.

18. OcobenHocTH (HOTOCHUHTE3a Y PACTEHUI Pa3HBIX HKOJOTUUYECKUX TPYIIL

19. Jkonorus PoTOCHHTE3A.

20. VY4enue o NbIXaHWU. 3HAYEHHUE U CYITHOCTb.

21. Teopus nerxanus [Tammaguaa.

22, IlepexucHas Teopus okucieHus baxa.

23. Teopus npixanus u 6poxxkerus Koctsraena.

24, [TenTo3oMOHOpOCHATHBII MYTh OKUCICHUS TITIOKO3BI.

25. I'muxomnus.

26. Paznuunbie BUABI OpOKEHHUSI.

27. uki Kpeodca.

28. ' THOKCHIaTHBIN IIUKIIL.

29. DKOJIOTHS TbIXaHHUS.

30. 3Ha4YeHne BOJBI B JKU3HEACATEIBHOCTH PACTCHHUH.

31. OCHOBHBIE 3aKOHOMEPHOCTH ITOTJIOIIEHHS BOABI KIICTKOM.

32. MexaHu3M NepeiBUKEHHS BOJIBI 110 PACTEHUIO.

33. [TyTu GaMKHETO U TambHETO TPaHCIIOPTA.

34. BrieneHne BOABI pacTeHUEM.

35. I'yrranus. Tpancruparis.

36. YcTeuuHas M KyTHKYJISIpHast TpaHCITHpanus.

37. OcobeHHOCTH BOIOOOMEHA y pAaCTEHHH Pa3HBIX IKOJIOTHISCKIX TPYIIIL.

38. Poub pacTeHnit B KpyroBopoTe MHHEpAILHBIX 2JIEMEHTOB B Onochepe.

39. [ToTpeOHOCTH pacTeHuit B 371eMEHTaX MHUHEPATLHOTO MTUTAHHS.

40. Knaccudukanus MuHepanbHBIX 3JIEMEHTOB, HEOOXOIMMBIX JUIS PACTEHHUM.
41. ®un3non0ro-6MOXMMHYECcKast POJIb OCHOBHBIX 3JIEMEHTOB ITUTAHMHS.

42. A3zort. Cepa. @ocop. Kamuit. Kanprmii. Maramii.

43. MuxkpoanemeHTsl. COBpeMeHHBIE NPEJICTABICHHS O PO MUKPO3JIEMEHTOB B METa00IN3Me pacTeHHUH.
44. BrIpammBanue pacTeHH 6€3 OUYBEHI.

45, [MuraTensHble cMecH. ['uapononuka.

46. KopHeBoe nuranne kak BaXHeHINH GakTop yrnpaBiieHUs NPOAYKTHBHOCTBIO U KAYECTBOM ypoiKast

CeIIbCKOXO3SICTBEHHBIX PACTEHUH.
48. VY nobpenusi.

49. Pocr 1 pazBurue. OHTOrEHE3.

50. Orarsl OHTOr€He3a BBICHINX pacTeHHH. FOBeHMIBHBIN 3Tar. DTamn cTapoCcTH M OTMHPAHUSL.
51. JuddepenunpoBka u pocT pacTeHui.

52. Perenepanus y pactenuil.

53. Brmsiaue GpakTopoB BHEIIHEH Cpeibl Ha POCT pacTeHui.

54, @DUTOrOPMOHBI.

55. Vcnonb3oBaHHE CHHTETHUECKHX PErYJISITOPOB POCTA B PACTEHHEBO/ICTBE.

56. Cnoco0bl IBMKEHUS y pacTeHUH. BHyTpHUKIeTOUHbIE IBIKEHNSI.

57. PocToBEIe IBMKEHUS.

58. TypropHsie 00paTHMbIE ABHKEHHSL.

59. Croco0Obl 3allIATBI U HAAC)KHOCTb PACTUTCIIbHBIX OPraHU3MOB.

80 Punuonorug crnocog
EH3IHO:

oo TOTTOroTpP



61.

62.

63. CoeycTOWIHBOCTb.
64.

65. I'a30ycTOMYHBOCTD.
66. PagmoycroiunBoCTS
67.

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

Y CTOMUMBOCTD K HEAOCTATKy KHCJIOPOJa

YcToianBOCTh pacTeHNH K HH()EKINOHHBIM OOJIE3HSIM.

2. TunmoBbIe KOHTPOJIBHBIC 3a1aHUSA 1JIA HpOMe)KyTO‘{HOﬁ arreCcraumun

IInanupyemsiii
o0pa3oBaTe/ibHBbI pe3yJbTaT
(KoMmeTeHIUsl, HHAMKATOP) *

TunoBbie KOHTPOJIbHBIE 32IAHUS U CIIOCO0
MPOBeIeHHs] POMEKYTOYHOM ATTECTAIUH 2
(2-3 npumepa 3adanuir)

KpuTtepuu onenuBanusi u
IIKAJ1a OeHNBAHHUS 3

OIIK-1.3: Ucnonp3yeT 6a30BbIe
3HAHUs OOTaHUKH, 300JI0THH,
MHUKPOOHOIIOTHH, SKOJIOTHH U
MTOYBOBEICHUS B
pogecCHOHANTBHOM
JISATSITIBHOCTH

Pemenue 3anau:
1 K cnmpToBOI1 BBITSKKE U3 3€JIEHOTO JIUCTa
00ABIIM BIBOE OOJIBIINI 00beM OeH3MHA, B30T 1
nanu oTcTosIThes. KakoBa Oyer okpacka CIMpToBOro U
OeH3rHOBOTO ci1oeB? Kak 310 00BsICHHUTH?
2. K cnupToBO# BRITSHKKE U3 3€JICHOTO JIHCTA J00ABHITH
HecKoJTbKO Karens 20%-Horo pacteopa KOH, npuim
OCH3MH, TIIATENIHHO B30OJITAIN U IAJTH OTCTOSThes. Kakosa
OyJeT okpacka crimpTa u Ocer3uHa? Kakue Beiectsa OyayT
[PaCTBOPEHBI B YKa3aHHBIX PACTBOPHUTENSX?

3. C moMoIIIb0 KaKOW PeaKilii MOXKHO JI0Ka3aTh, 4TO

B MOJIEKYJIE XJIOPO(HILIA COACPIKUTCS ATOM MarHusi?

10 3amau
NwmeeTtcs nonHoe BepHOE
pelueHne, OIHOM 3a/1auu,
BKJIIOYAIOLIEE NTPAaBUIIbHBIN
otBeT — 0,5 Gasna.
JlaHO BepHOE pelieHue, HO
TMOJIYy4CH HeraBHJ’IBHLIﬁ OTBET
13-32 OLIMOKHU B HAMMUCAHUH
YpaBHEHHsI PEAKIMU WK
apudmermaeckoit ommbdke — 0,3
baa.
Perenue He nano — 0 0aos.
3aueT/ He3aueT

TecToBBIC 3a1aHUS:

1. Been nonsitHe cTpece -

a) TI.Cemne; 6)H.E.Bsenenckui;

B) KA. TumupsizeB; r) Y. JlapBun

2.  Ilpu cTpeccax B KJIETKaX BO3pacTaeT COJICpPIKaHUe
a) OemkoB, caxapoB;  0) YIIIeBOJOB, IIPOJIMHA;

B) )KUPOB, CaxapoB,  T) YIJICBOAOB, XXHPOB

3. Pacrenus, mpouspacTaronye Ha 3aCOJICHHBIX
Mo4Bax —

a) TIIUKOTAIO(UTEI, 0) SBrajJo(QuTHI;

B) KPHHOTAJIO(HTHI; T') COJMECBBIACIIAIONINE TATOPHUTEHI

[Ipasunvho evlOpan eapuanm
omeema — 0,5 bania

Tect u3 20 3amanunii
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6. YA EBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE JUCHUITJIMHBI
MoAavJIA)

6.1. Pexomenayemasi iuTepatypa

OcHoBHas TuTepaTypa:

1. lonosanora, T. 1. ®usunonorus pacrenuii : yueobnoe nocooue / T. U. ['onoBanosa. - KpacHosipck :
Cubupckuii Gpenepanbubiii yausepeutet, 2022, - 124 c. - ISBN 978-5-7638-4681-2. - Tekcr : 31MeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2091392 (mara obparienus: 24.01.2024).

2. Kopsirun, 10. B. ®usnonorus pacrenuii : yuebnoe mocobue / FO. B. Kopsrun, E. I'. Kynukosa, H. B.
Kopsiruna. — Ilensa : [ICAY, 2019. — 308 ¢. — Tekcr : anekTpoHHkIH // JlaHb : 3IeKTPOHHO-OUOINOTCYHAS
cuctema. — URL: https://e.lanbook.com/book/131084— Pexum nocTyma: [uist aBTOPH3. TOJIb30BATEICH.

3. Kysnenos, B. B. ®wusmnonorus pacrenuii B 2 T. Tom 1 : yuebnuk anst By3os / B. B. Kysneuos, I'. A.
JmutpueBa. — 4-e u3z., nmepepad. u qorm. — Mocksa : UzgatensctBo FOpaiit, 2023. — 437 ¢. — (Bsicmiee
obpazosanne). — ISBN 978-5-534-01711-3. — Texkcr : anexkTponHbIi // OOpazoBarenpHas mwiaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/510730 (nata obpamienus: 24.01.2024).

4, Kysnenos, B. B. ®wusmnonorus pacrenuii B 2 T. Tom 2 : yuebnuk ans By3os / B. B. Kysneuos, I'. A.
HdmutpueBa. — 4-e u3a., nepepad. u gon. — Mocksa : U3patensctBo FOpaiit, 2023. — 459 c. — (Bricuee
obpazosanne). — ISBN 978-5-534-01713-7. — Texkcr: anexTpoHHbIH / ObpazoBarensHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/512414 (nata obpamenus: 24.01.2024).

5. Kymukosa, E. I'. ®usnonorus pacrenuii : yuebnoe mocodue / E. I'. Kynukona, HO. B. Kopsrun, H. B.
Kopsiruna. — Ilensa : [ICAY, 2018. — 192 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OUOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/131063

JlononHuTENBHAS IUTEPATYpA:

1. TlamkparoBa, E. M. [IpakTrky™m no ¢pu3n0I0THH PACTEHUI ¢ OCHOBaMHU OMOJIOTHYECKON XHUMHUH :
yaeoHoe mocobue / E. M. [TankpartoBa. — 3-e uzn. — Cankr-IletepOypr : KBagpo, 2021. — 176 ¢. —
ISBN 978-5-906371-83-0. — Tekcr : anexktponHbIi / Lndpooii oOpasoBatensHsblit pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/103127.html .

XpomoBa, T. M. boranuka ¢ ocHoBamu (pu3HOJOTHH pacTeHWl : yueOHHMK i By3o / T. M. XpomoBa. —
Cankrt-TlerepOypr : Jlans, 2022. — 380 ¢. — ISBN 978-5-8114-8458-4. — TekcT : amekTpoHHbId // JlaHb :
3JIEKTPOHHO-OMboTeunas cuctema. — URL: https://e.lanbook.com/book/193291
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9. CBenieHusi 00 00HOBJIEHHH padoyeil MPOrpaMMbl M CHMIIIUHBI (MM MOAYJIS)

N . Onucanue

Ne OO0HoBIeHHBII pa3ien padoyei PexBU3NTHI 1OKYyMEHTA,
BHECEHHBIX

ILIL NMPOrpaMMbl JTUCHUIIMHBI . YTBepPAMBIIEr0 U3MEHEHUS
H3MeHeHM i

1.

2.

3.

4.
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