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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucrunnmHa «DU3U0NIOTHS PACTeHHI» OTHOCHTCS K auciuiiiHaM OO0s3aTebHOW 4YacTH
broka 1. luctumumasl (Moxynu) [IpenMeTHO-MeTOAMYECKOTO MOAY/IS Y4eOHOTO TIaHa OCHOBHOU
npodeccuoHanbHOM  00pa30BaTEIbHOM MpPOrpaMMbl  BBICHIETO O0pa30BaHUS — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHut0 noaroroBku 44.03.05 Ilegarormueckoe oOpa3zoBaHHE (C IBYMs
poUISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (MPodHIL) 00pa3oBaTeIbHOM MporpaMMbl «brosorus.
Xumusi», 04HOH HopMbl 00yUeHHS.

JlucuMiinHa onupaercs Ha pe3yabTaThl 00ydeHus, cHOpMUPOBAHHBIC B paMKax JAUCUUIUINH
ydaeOHoro T1uiaHa 1-5 cemectpoB: Anatomuss W Mopdosiorus pacreHuid, [{uromorus,
MukpoOuoJiorusi C OCHOBaMU BUPYCOJIOTHH.

Pe3ynbrartel M3ydeHUs OUCHUIUIMHBI SIBJISIIOTCS OCHOBOM JJii W3YYEHHUS IUCHUIUIMH U
NpOXOoXAcHUs TpakTuk: OOmas skojorusi, buoxmmus, Meroa OHONOTHMUYECKUX HCCIICIOBAHHUIA,
Hayuno-uccnenoBatenbckas paborta, YueOHas pakTUKa 110 OMOJIOTHH.

1. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB OOy4YeHHUS MO IUCHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Heabio ocBoenus aucUUIUINHBL «Du3nonoruss pacteHuid» sBisercss GOpMUPOBAHUE
MPEJICTaBICHUS O (PU3HOJIOTHH PACTEHUH KaK HAYKH, €€ OOIIMX KOHIEHIUSIX U METOI0JIOTHIECKUX
BONPOCaX, M3y4eHHE OCHOB TMPHUMEHEHUs IMOJYy4YEeHHbIX 3HaHUN B Oyaymied mpodeccuu st
pEIICHHUsST HCCIICNOBATCIbCKUX W TPHKIAIHBIX 3a1ad, (OPMHUPOBAHHE Y CTYACHTOB HAydHO-
apryMEHTUPOBAHHOW TO3WIMM B OTHOIIEHMHM OXPaHbl MPUPOTHOM Cpelbl U PalMOHAIBHOTO
MPUPOIOTIOIB30BAHHUS.

3agayamMu  OCBOGHHMS  JUCUUIUIMHBI  SBISIOTCA  (OpPMHUpOBaHHE Yy  CTYACHTOB
€CTECTBEHHOHAYYHOT'O MHPOBO33pPEHUSI Ha 0a3ze MpEeACTaBICHUM KaK O CBOEOOpa3uu KU3HU
pacTeHuid, Tak U 00 OOIIMX 3aKOHOMEPHOCTSX OPTraHU3AIMH BCETO >KMBOTO; M3yuyeHUE OOIIMX
KOHIICTIIIMA ¥ METOJIOJIOTHYECKUX BOIPOCOB (DU3UOJIOTHHM PACTEHUM, UCTOPUH €€ (POPMHUPOBAHUS U
pa3BUTHSA, OCHOBHBIX pa3lelioB (U3MOJIOTUU PpPACTEHUH; H3ydyeHHE (YHKIHMH PACTUTEIbHBIX
OpPraHM3MOB Ha OCHOBE COBPEMEHHBIX JOCTIDKCHMM HayKW; H3YyYEHHUE POJH OTAEIbHBIX
MOJICKYJISIPHBIX MEXaHHU3MOB B METAa0OJIU3ME PACTUTEIbHOW KIETKH M PEryJsSluu KU3HEHHBIX
IIPOLIECCOB.

B pesynpTate ocBoeHus mporpammbl OakanaBpuaTa OOyUYaOIIUMHCS [TOMDKEH OBIAJIETh
CIENYIOIIMMH pe3yibTaTaMu oOydeHus 1o guciuiuinHe dusumonorust pacteHuid (B TadiHIe
MPEJICTABICHO COOTHECEHHE O0O0pa3oBaTeNbHBIX pPE3yabTaTOB OOYYEHHs] 1O AUCHUIUIMHE C
WHAWKaTOpamMu JgocTkeHus kommereHnuii): YK-1.1; VK-1.2; YK-1.3; TIK-1.1; TIK-1.2; T1K-1.3;
[1K-3.1; T1IK-3.2

Komnerenuus u OO6pa3zoBarenbHble Pe3yabTaThl JUCHUIUIUHBI
VMHJMKATOPBI € (aTansl GopMUpPOBAHUS AUCHUTUINHBI)
JOCTUKECHMSI B
3HaeT yMeeT BJIa/IEET
JTUCIUIUINHE
VK-1 Cnocobex

OCYHICCTBIIATL ITOUCK,
KpI/ITI/I“ICCKI/Iﬁ aHaJInu3

u CHHTE3
uH(pOpMaIHH,
MIPUMEHSITh
CHUCTEMHBI  TOAXO.
ISt pereHus

IIOCTABJICHHBIX 3aaa4




VK-1.1.
JleMoHCTpUpYET
3HaHHE 0COOEHHOCTEH
CHUCTEMHOT'O 51
KPUTHUYECKOTO
MBIIIJICHUS,
apryMEeHTHPOBAHHO
bopmupyer
COOCTBEHHOE
CYXKJCHHE U OICHKY
nH(popManuu,
MPUHUMACT
000CHOBaHHOE
pelieHue.

OP-1

CUCTEMY TIOHCKA U
aHajgn3a
HEo0X0IUMO
uHpopMmanuu st
pereHus
[TOCTaBJIEHHBIX 33724

VYK-1.2. Ilpumenser
noruyeckue (Gpopmel u
IIPOLEIypBl, CIIOCOOEH
K  peduekcuu 1O
MOBOAY COOCTBEHHOM

OP-2
aHAIM3UPOBATH HA
o011eM ypoBHE
UCTOYHUKHU
uHdopmanuu,

U qy)KOHN CIIOKMBLINECS B

MBICITUTEIbHON HayKe OI[CHKHU

JIESITEJIbHOCTH. uHpOpMaLIUU

VYK-1.3. Ananuzupyer OP-3

WCTOYHUKH OCHOBHBIMH

nH(pOpMAaLIUU C LENbI0 npuéMaMu

BBISIBIICHUS ux COITOCTABJICHUS

MIPOTUBOPEUUI u pa3HbIX UCTOYHUKOB

MOKCKA JOCTOBEPHBIX UHpOpMaLNK;

CYXICHHIA. HaBbIKAMU
OTIpeIeIIeHUs
MPAKTUYECKHUX
MIOCJIEICTBUI
IpeiaraeMbIx
pEeLIeHUH 3a/1a4n

I1K-1 Crniocoben

OCBanBaTh "

UCIOJIb30BATh

TEOpPETHUYECKHE

3HaHUS u

MPAKTUYECKHE YMECHHUS

u HABBIKU B

MpeAMETHON 00acTu

npu peleHnu

po¢heCCUOHATBHBIX

3ajau

IK-1.1 3naer | OP-4

CTPYKTYpPY, COCTaB U | CTPYKTYpy, COCTaB M

T TAKTHIECKUE TTTaKTHIECKHE

€IMHUIIBI TIPEJMETHOHN | eTMHUIIBI

o0nactu coJlepKaHus

(mpemnogaBaeMoro IPEero/1aBaeMoOro

peaMeETa). npeameTa




IK-1.2 Ymeer
OCYIIECTBIATH OTOOp
y4eOHOT0
COZIepKaHUsL Uil €ro
peanu3anum B
pa3nmuuHbIX  (popmax
oOy4eHus B
COOTBETCTBUH c
tpedboBanusiMu OI'OC
00.

OP-5

OCYIIECTBIISATH OTOOP
yaeOHOTO
coiepKaHus e
Pa3HbIX bopm
o0yueHHs

IK-1.3
JleMoHCTpHUpYET
YMEHHUE
pa3pabaThiBaTh
pasnmuuHble  (HOpMBI
y4eOHBIX 3aHATUH,
MPUMEHSTh  METOJIBI,
PUEMBI u
TEXHOJIOTUU
oOydeHus, B  TOM
qHcie
nH(POPMAIMOHHEIE.

OP-6

HaBBIKAMU
pa3paboTKU  pa3HbIX
bopMm 3aHSTHH,
METO1aMHU u
IpueMaMH 00y4EeHHUsI

[1K-3 Cnocobex
dhopmMupoBaTh
Pa3BUBAIONIYIO
00pa3oBaTeNbHYIO
cpeny ISt
JOCTHKEHUS
JMYHOCTHBIX,
IPEIMETHBIX U
METaIpeIMETHBIX
pe3yabTaToB
oOyueHusi CpecTBaMu
MIPETo1aBaeMbIX
y4eOHBIX IPEIMETOB

I1K-3.1 Bnaneer
crioco0aMu
WUHTETPalui  yueOHBIX
MPEIMETOB TUTST
OpraHu3aIuu
pa3BUBAIOLIEH
yueOHOU
JeSATEITbHOCTH
(uccemoBaTeIbCKOM,
IIPOEKTHOM,
IpyNIoBOM U JIp.).

OP-7

crocobamu
(dhopmMupoBaHUs u
peanmu3ain
IporpaMM  pa3BUTHUSA
MeTanpeIMETHBIX
YHHUBEPCATbHBIX
y4eOHBIX  JIEWCTBUH,
UCTIONB3YEMBIX B
MperoaBaHuN
pazaenoB OMOJIOTHU




[IK-3.2. MUcnonssyer OP-8
o0pa3zoBaTeIbHBIN HaBBIKAMU  BBIOOpa
MOTEHIIUAT pEeruoHaNbHbBIX
COLIMOKYJIBTYPHOU IIPUMEPOB
Cpeosl  peruoHa B UCIIOJIb30BaHUS
MPEeNOAABaHUN JIOCTUKEHH,
(npenmera o CBSI3aHHBIX c
npoduiio) B yueOHOU MPeToaBacMbIM
U BO BHEYPOUHOH PEeIMETOM, B
NESTENIbHOCTH. yueOHOi u BO
BHEYPOUYHOU
JeSITeTbHOCTH
2. O0beM [MCHMIUIMHBI B 3a4YeTHBIX €IMHULIAX C YKa3aHHEM KOJIHYecTBa
aKajeMM4YeCKMX 4YacoOB, BblIJeJIeHHbIX HAa KOHTAKTHYI0 padory o0y4yaloummxcsi ¢
npenoaaBaresieM (M0 BHAAM Y4eOHbIX 3aHATHI) M Ha CaMOCTOATEIbHYI0 padoTy
o0yJaromuxcs
Y4eOHble 3aHATHS =
)
= =
= o e
Q = Q () o >
) . Q = = =~
= 3 g | E8 | 2% | 294 ¢ cg | 33
Q =n o & Q o [a T2 QO o R S S =
o O - o S - i o 2 o & )
o, T IS? g = ol 2 > 8 = = & ~ [N QO
8 PYIOEMK. = 2 o = 8 s = £ E 8 g g g E
2 = x| mg 5 & & @ 25 = 8 s
an 3au. o g 3 S E e = 8 E S 8 =
Yacel | R = o = o = 9 E o =~ )
en. = = S
9K3aMeH
6 4 144 24 - - 40 - 53
(27)
Uroro: | 4 144 24 40 53 27

3. Copepxanue JUCHHUILNIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejam) ¢
yKa3aHHeM OTBeJeHHOI0 HAa HHUX KOJINYeCTBA aKaJeMHYeCKMX 4YacoB M BHM/I0B Y4eOHBIX
3aHATHH.

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOJIUYECHMEA AKAOEMUYECKUX YACO8 U
6UO006 yUEOHBIX 3aHAMUIL

KonmuecTBo yacoB no
dbopmam oOyueHus

HanmenoBanue pasaciia u TEM

JIekMoHHbIE 3aHATHS
JlaboparopHbIe 3aHATHS
CamocrosiTenbHas paboTa




6 cemecTp
Pasznen |. Beegenne. @u3nosiorusi pacTUTEIbHON KJIETKHU, BOAHBII
PeXUM PACTUTEIHLHON KJIETKHU
Baenenue.
Tema 1. Cnenuduyeckue 0coOOEHHOCTH CTPOEHUS U (HYHKITMOHUPOBAHUS
PaCTUTENBHBIX KIIETOK. 4 12 12
Tema 2. XruMHUECKHE KOMIIOHEHThI PACTUTEIbHBIX KJIETOK.
Tema 3. MeMOpaHHBII TPAHCIIOPT B PACTUTEIIBHBIX KJIETKAX.
Tema 4. Bogublii 0OOMEH M OCMOTHYECKHE SIBJICHHS B PACTHTEIIBHBIX
KJIETKaX.
Pa3nen |l. Boaublii pexuM pacTeHusi, BOJAHBII JAepuuuUT U
YCTOHYHBOCTH K 3acyxe
Tema 1. Ilonatue o BOAHOM pexuMe pacTeHHs. PU3MOIOTHYECKHUE
MEXaHU3Mbl KOPHEBOI'O JABJICHUSA U TpaHCIUpauuu. TpaHCoOpT BOJBI B 4 4 10
pacTeHumu.
Tema 2. ®U3MOJIOTMYECKUE OCHOBBI aJanTalMii M YCTOWYUBOCTU
pacTeHuii K pakTopam, BIUSIOIIUM Ha BOIHBIA PEKUM.
Paznea 1. ®oTtocunres
Tema 1. Cymsocts u 3HaueHue ¢GOTOCHUHTE3a. XapaKTepUCTHUKA
(OTOCHHTETHYECKOTO armapaTta pacTCHHH.
Tema 2. CetoBas paza ¢porocuHTesa.
Tema 3. TemuoBas dasza GporocuHTe3a. ATaNTaIMOHHBIC MOIU(DHUKAIIH
dbotocunTe3a. Perymsmus u 9KoI0rnuecKue acnekThl POTOCHHTE3A.
Pazpnen V. [Ibixanue, azantauus K He0CTATKY KHCJI0POAa
Tema 1. CymHocTh M crneuuduka AbIXaHUS PACTEHHH. XHUMHU3M
KJICTOYHOTO JIBIXaHHS PACTCHUM.
Tema 2. Perynsuus ApixaHusi, aJanTalid U YyCTOMYMBOCTh PAaCTEHUH K
dakTopaM, BIHSIONIMM Ha JbIXaHWe. B3auMOCBS3p JbIXaHUS H
(dhoTocuHTE3A.
Paszjnen V. MunepanbHoe NUTaHUE, A1ANTALMS K 32COJIEHUIO
Tema 1. DnemenrtapHwlii coctaB pacrenuil. [loryonenune u
MPEBPAIICHUS BAXHEHIITUX 2JIEMEHTOB MUHEPAIBHOTO MUTAHHUS. 4 6 4
Tema 2. A3soTHblii o0OMeH pacrteHuil. @PaxkTopbl, BIUSIOIIME Ha
MUHEpaJIbHOE MUTAHUE U aJIalITAlluH K HUM.
Pazgen VI. ®usmnosiornst ycroiiuMBOCTH PacTeHUH K BBICOKHM H

HHU3KHM TeMIiepaTypam ) 4 !
Pa3nea VII. Poct u pa3BuTHe pacTeHuii.

Tema 1. Cnenmduka mpolueccoB pocTta W pa3BUTHS y pacTeHUl Ha

pa3HbIX YPOBHSX OpraHU3alUd. XapaKTepUCTHKA U (pu3mosornyeckas

POJb PUTOrOPMOHOB. 5 i 4

Tema 2. BnusiHue BHYTPEHHMX M BHEIIHUX (PAKTOPOB Ha POCT U
pa3zBuTue pactreHnil. U3noa0rus IBETECHUSI.

Tema 3. Uuterpanust u perymsiusi (U3HOJIOTHUYECKHX IPOILIECCOB B
pacTeHuu.

BCEI'O: 24 40 53

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) Oucyuniunl

PA3JIEJI |I. BBEJAEHUE. ®U3NO0JIOT'UA PACTUTEJBbHOMN KIJIETKUH, BO)IHI;II71
PEJXXUM PACTUTEJBbHOU KJIETKHU

BBenenue. [Ipenmer, 3amaun 1 MeToapl (GU3HOJIOTHN pacTeHUd. POllb M MECTO pacTeHus B
*’uBoM wmupe. Cnenuduka Merabonw3Ma pacTeHU IO CpPaBHEHHIO C JKUBOTHBIMH U
MHUKpOOpranu3zmMamMu. Mecto pu3nooruu pacTeHH B IIKOJIBHOM KypCE€ €CTECTBEHHBIX HAYK.



Tema 1. Cnenupuyeckue 0COOEHHOCTH CTPOeHHS M QYHKIIMOHUPOBAHUS PACTUTEIbLHBIX
KJIETOK.

Crnemuduyeckne 0COOCHHOCTH KJIETOK PAaCTEHUH MO CPaBHEHUIO C OAKTEPUSMHU M KJIETKaMU
KUBOTHBIX. POJIb 1 MECTO TEMBI B IIKOJILHOM Kypce OMOJIOTHH.

OyHKIMOHANbHASL POJIb OTAEIbHBIX OpraHouaoB kietok. Croeruduueckas poyib B
MeTa0O0IM3ME OPraHOMJIOB, TUIMYHBIX JUISI PACTCHHWH (IIACTHABI, BAaKyoJlb, KJIETOYHAs CTECHKA).
CumOunoTHueckas Teopusi IPOUCXO0XKICHUS TUIACTU U MUTOXOHIPHIL.

[IpencraBieHue o CUMILIACTE, alIOILIACTE U SHOILIACTE.

Tema 2. XuMH4ecKrue KOMIOHEHTbI PACTUTEJIbHBIX KJIETOK.

Baxwueiimue opranuueckue BemiecTBa pacTeHuil. OcoOeHHOocTH MeTabonu3Ma OCHOBHBIX
TPyNI OPraHUYeCKHX COSAMHEHUN B pacTeHusx. CTPyKTypa U CHHTE3 HYKIEHHOBBIX KHCIOT U
OenKoB.

Tema 3. MeMOpaHHBI TPAHCTIOPT B PACTUTEILHBIX KJIeTKAX.

duznonoruyeckas poiab MeMOpaH M TMPOHUIIAEMOCTb KJIETOK JUIS Pa3HbIX COEIWHEHUH.
T[laccuBHBIN M aKTHBHBIHA TpaHcropT yepes Membpanbl. Pons Na®, K'-AT®aser u H'-AT®dasbL
ConpsiKeHHBIM TPaHCIIOPT Pa3IMYHBIX HOHOB Yepe3 MeMOpaHy, CUMIOPT U aHTUIIOPT.

Tema 4. BogHblii 00MeH U 0CMOTHYECKHE SIBJIEHNUSI B PACTUTEIbHBIX KJIETKAX.

[Tornomienue Boasl kinetkamu. OcMOTHYECKHE ABJICHUS B KieTKax. [IpeacTaBienue o BOJIHOM
NoTeHLuazie KiIeTku pactenus. CocTosHuE BOJbI B KJI€TKaX, CBOOO/IHAs U CBSI3aHHAs BOJA.

PA3JEJ |l. BOJIHBIH PEXHM PACTEHUS, BOJHBLIA JAE®ULOUT M
YCTOHYHUBOCTbD K 3ACYXE

Tema 1. Ilonsitue 0 BOAHOM pexkuMe pacTeHHsl. PHU3HOJOTHYECKHE MeXaHM3MbI
KOPHEBOI0 JaBJICHUs] M TPaHCHHUpPanuu. TpaHcnopT BoAbl B paCTeHUH.

CaolicTBa BOJbl M 3HAYEHHUE BOJBI B )KU3HEAEATEIBLHOCTU OpraHu3MoB. [loHsTHE O BOIHOM
PEKHUME PACTUTENBHBIX OPTaHU3MOB.

Ilormomenune Boabl KopHeM. KopHeBoe naBneHue, 1uiad, ryrraups. MeXaHW3M CO31aHUs
KOPHEBOT0 JIaBJIEHUS U aKTUBHOI'O TPaHCIOPTa Bo/bl. PakTOpPHI, BIUAIOLIME HAa pabOTy KOPHEH Kak
HOTJIOMIAKOUIETO OPraHa.

Tpancnupanus, HEOOXOAMMOCTb UM 3HAUEHUE TPAHCIMpALMM B JKU3HEAEATEIbHOCTU
pacrenuid. Jlucr kak opraH TpaHcnupauuu. IIpucaceiBaroniee IelCTBUE JIUCTHEB. Y CThUYHAs
peryisuus TpaHCIHUpauud. BnusHue BHEIIHMX YCJIOBMM Ha TPaHCIUPALUIO, €€ CYTOYHBIE U
CE30HHBIC U3MECHEHUS.

[Tepensuxenue Bojbl 1o crebuto. Keunemusiit Tpancnopt. HukHuil U BepXHHMH KOHIIEBBIE
JIBUTaTEIM BOJHOTO TOKAa, WX BEJIIMYMHA, MCTOYHUKHM HHEPrUH. MeXaHW3M aare3un-Kore3uu-
HATSDHKEHUS.

Tema 2. ®uznonornyeckne 0CHOBbI A1aNTALMII U YCTOHYMBOCTH pacTeHuil k pakTopam,
BJIMAIOLIHUM HA BOAHBIH PEXKUM.

[TorkuitornipuyecKkue U rOMOMOTUAPUYECKUE PACTEHUS. BOAHBIN pEeXUM pacCTEHUM pa3HBIX
HKOJIOTUYECKUX THUIIOB M Ppa3HbIX KU3HEHHBIX (opM. BnmsHue BomHOro crpecca Ha
¢busnonoruyeckue Mpouecchl y pacTeHuid. PU3NOJIIOTHYECKHUE OCHOBBI 3aCyXOyCTOHYHMBOCTH.
Pabotst H.A. MakcumoBa. OcoOeHHOCTH OOMEHa BELIECTB y 3aCyXOYCTOMUYMBBIX PACTCHHH.
Kcepomopdmnas ctpykrypa. [Ipasuno B.P. 3anenckoro. U3meHnenus 3acyxoyCcTOHYHMBOCTH pacTEHUM
B OHTOI'€HE3€, KPUTUUECKUE NepUObl. DU3HOIOTHYECKUE OCHOBBI OPOLLIECHHUS.

PA3JEJI I11. POTOCUHTE3

Tema 1. CymHocTs M 3HauyeHHe (GoTOCHHTE3a. XaPAKTEPUCTHKA (POTOCHHTETHYECKOIO
anmnapara pacTeHHMu.

CymHocTh, OmpeneNneHue, riodanpHoe 3HadeHue ¢GotocuHTe3a. Mctopust OTKpHITHS W
u3zyueHust ¢orocunresa. [lonarue o aByx ¢azax (OTOCHHTE3a, UX JIOKAIU3alUs B CTPYKTypax
xnoporiacta. OOmee ypaBHeHue ¢oTocuHTE3a. Jl0Ka3aTeNnbCTBO BOJHOTO IMPOUCXOKIACHUS
KHCJIOpo/a pu (POTOCUHTESE.



Jluct kak opran QorocuHTe’a. DOTOCHHTETHYECKUE MUTMEHTHI, UX CTPOCHHE, CBOWCTRBA,
¢ynkuuu. Pomp B (oTOCHMHTE3e paszIMUHBIX YYacCTKOB CIEKTpa BHAUMOro ceera. IloHsatue o
MUTMEHTHBIX CUCTEMaX MeMOpaH XJIOpOILIaCTOB.

Tema 2. CBeToBas ¢a3a ¢poTocuHTE3A.

Jlokanu3anust cBeTOBBIX peakiuii Qorocunreza. IlpencraBienue o Qorocucremax
xjoporutactax. Ilepemaua DOIJIOUIEHHONW S3HEPIUM CBETOBOIO KBaHTa MEXAY MOJEKyJaMu
nurMeHToB. Oddekr Omepcona. DoToxUMHUUECKHE Mpouecchl (OTOCHHTE3a, (POTOJIU3 BOJIBI,
MUTpanus DSHEprud U HIeKTpoHOoB B Qortocucremax u OTL[ xmopomnactoB (Z-cxema).
®orocunteTnyeckoe  (pochopunupoBanue, MUKIMYECKOE M HEUUKIWYecKoe. MexaHu3m
dbochopunupoBanus, Teopus [1. Murtuena.

Tema 3. TemnoBas ¢asa ¢orocuHTe3a. AnantanuoHHble Moaupukanun (GoToCHHTE3A.
Peryasiumsi v 3koJ10rn4ecKkue acnekTbl (OTOCHHTE3A.

Jlokanu3zanus TeMHOBBIX peakuuil. Cs-myTh, 3Tanbl nukia KanpBuHa (KapOOKCHIMPOBAaHUE,
BOCCTaHOBJCHHE, pereHepanus). Dynkuums PBd-kap6okcunassl/okcurenassl  (RUBISCO).
Metabonu3m rnukoneBoil kuciaotel ((ortompixanue) y Csz-pacteHuil. ApanTanMoHHas pOJb
(boTOIbIXaHHMS.

Csnyte  dorocunresa  (mmkn  Xotya-Cmdka-Kapnunoa wu CAM-merabonusm).
AnanTanuonHas posib Moaudukaimii Co-mytu porocunrtesa. bakrepuanbHbiil GOTOCHHTES.

Perymsauus ¢orocuHTe3a Ha YpOBHE XJIOPOIUIACTOB, TKAHEW JIMCTa, LEJIOTO pacTEeHUS.
JloHOpHO-aKIeNTOPHbIE B3aUMOOTHOIICHHUS ITPH (POTOCUHTE3E.

Bnusaue BHemHHMX yciaoBui Ha (oTtocuHTe3. BnusiHme Ha (HOTOCHMHTE3 MHTEHCHBHOCTH U
KagectBa cBera, KoHueHTpauun CO, u O;. BnusHue TtemnepaTypbl, BOJOCHAOXKEHUS U
MHUHEpaJIbHOTO MUTaHUs Ha (hoTocuHTe3. CBA3H MPOIECCOB OTOCHHTE3A U ABIXAHUSI.

PA3JIEJI IV. IBIXAHUE

Tema 1. CymHocTh M cnienuuka JAbIXaHUA pacTeHHd. XMMHU3M KJIETOYHOIO IbIXaHUA
pacTreHuii.

HeoOxomumocTh 3aTpar 3Hepruu Ajisd HojAepkaHus xku3HU. KiieTouHoe IpIxaHHe Kak
COBOKYITHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX IpoLeccoB. OCOOEHHOCTH HIHEPreTHUECKOIo
oOMeHa pacteHuil. Pojb 1 MeCTO TeMBbI B IIKOJILHOM Kypce OMOJIOTHH.

Teopus B.U. ITammanuna o6 aHa’poOHO# u a’dpoOHOU (azax apixanus. [ eHeTHYecKas CBS3b
OpO’KEeHUS U JABIXaHUS.

Jlokanu3anust MpoLeccoB JAbIXaHUS B KIIETKE.

DepMeHTHBIE CUCTEMBI U CYOCTPAThI TbIXaHUSI.

AHnaspoOHast u a’pobHast ¢aspl Abixanus. [nukonus, nuka Kpebca, TIMOKCHIIATHBIN ITUKIL.
JpixaTenbHas AIIEKTPOHHO-TPAHCIIOPTHAS 1enb MUTOXOHJPUN U OKHCIUTEIbHOE
dbochopunupoanue. KommuectBo ATD, obpasyromieiics B aHa’poOHOM M a’poOHON (aszax
npixaHus. MexanusMm MeMmOpanHoro docdopunupoBanus. Teopus [I. Mwutuena. CxoactBo
MeMOpaHHOro (hochopunupoBanus B XJoporiactax 1 MUTOXoHApusx. [lenrozodocdarueiii myTh
JIBIXaHUSL.

Tema 2. Perynsiums AbIXaHMs, aJanTallid M YCTOHYMBOCTH pacTeHHMil K (axTopam,
BJMAIOIIMM HA JbIXaHue. BzaumocBs3pb AbIxanus U poTocuHTE3A.

OCHOBHBIE MEXaHU3MBI PETYJSIMH IBIXaHUS PACTEHWA Ha Pa3HBIX YPOBHAX OpTaHHU3AIHH.
JbIxarenbHblil KO3 PULnEeHT.

BrusHue BHEMTHUX W BHYTpEeHHUX (DaKTOpOB Ha JbIXaHuwe. Perymsanus apixanus. CBs3b
MEXy IbIXaHUEM U MPOJYKTUBHOCTHIO pacTeHUH. AlanTaius pacTeHU K HEJOCTaTKy KUCIOPOa.

PA3JEJI V. MUHEPAJIBHOE IIUTAHUE

Tema 1. DiiemeHnTapHblii coctaB pacteHuii. [loryomenue U NpeBpaleHns BaskKHeNHIMX
3J1eMEHTOB MMHEPAJIbHOI0 NIUTAHMS.

HcTtopust yyeHUs: O MUHEPAJbHOM IHUTAaHUU pPACTEHHUI. DJIEMEHTapHBII COCTaB pPaCTEHUS.
305bHBIE AJIEMEHTHI. Makpo- U MUKPOAJIEMEHTHI PACTEHUH UX (PU3NOJIOTHUECKOE 3HAaUCHUE.

HonHBI romeocTa3. AHTaroHW3M HOHOB.



MexaHu3Mbl MOIVIONIEHUSI MUHEPAJIBHBIX 3JIEMEHTOB KOpHEBOW cuctemoil. HezaBucumocTtsb
MOTJIONICHUS] MOHOB OT TMOTJOHICHHUS BOAbL. Accummuisiius ¢ocdopa, cepbl, Kalus U IPYTHX
3JIEMEHTOB MUHEPAIbHOTO MUTAHUS.

Tema 2. A30THbII 00MeH pacTeHuil. @PaKTOPbI, BJUAOIINE HA MUHEPAJIbLHOE MUTAHNE H
ajanTauuu K HUM.

A3zoTHBIE 0OMeH pacTeHuid. Ero ocoOeHHOCTH, OTIMYAIONIME €ro OT a30THOro OOMeHa
*kuBOoTHBIX. Pabotel [[.H. [IpsaumuukoBa. Mcrounnku a3zota B mouBe. dukcanus aTtMochepHOTO
a30Ta MOYBCHHBIMH MHKpOOpraHu3MamMu. AmMoHupukanus u HuTpudukanus. [lorepu azora B
nouse. Jlenutpudukanus. [lytu accumunsanuy aMmMuaka U HUTpAToB B pacTeHHH. CHHTEeTHYeCKas
byHKIIMS KOpHEBOM cucTeMbl pacTeHus. (OCOOEHHOCTHM CHHTE3a AaMHUHOKUCIOT, aMHJIOB,
¢uToropmonoB u ankanounos. Padotsr J[.A. Cabununa.

OU3NOIOTUYECKUE OCHOBBI TPUMEHEHUS yI00pEHUI.

AnanTanusi pacCTeHUH K 3aCOJIEHMIO.

PA3JEJ VI. ®U3HOJIOTUSA YCTOMYUMBOCTHU K BBICOKHM W HU3KUM
TEMIIEPATYPAM
DU3MOIOTUYECKUE OCHOBBI XOJIOJOCTOMKOCTH M MOPO30yCTOMUMBOCTH. IIpeamoceBHoe
3akanuBanue. Kpuonporektopsl pactutenbHbix kieTok. Poins ABK. TemnoBoil crpecc pacreHuit.
AnanTanus K BBICOKUM TemrnepaTypam. benku rerosoro moka (BTIHI).

PA3JIEJI VII. POCT U PABBUTHUE PACTEHUI.

Tema 1. Cnenuduka npoueccoB pocra M pa3sBUTHS y PACTEHUI HA Pa3HbIX YPOBHSAX
OpraHu3anvu. XapakTepucTHKa U (PU3HO0JI0THYEeCKas PoJib (PUTOrOPMOHOB.

[Tonstust "onrorenes", "poct", "pa3Butue". 3akoHOMepHOCTH pocTa. CBoeoOpasme pocta
pactenuii. M3MeHeHnne meraboiM3Ma M SHEPreTUKU TNPH MPOXOXKICHHH (a3 pocTa KIETKA |
MUTOTHUYECKOTO LIUKJIA.

Tuner pocra. Ilepmoamunocts pocta. CoCTOSIHME TOKOS y pacTeHud. Buael mokos:
BBIHYXJICHHbI H (Qu3nonornyeckuil (riayOokuii). YCIOBUS BbIXOAA W3 COCTOSIHHUS TIOKOSI.
AJnanTuBHas poOJb TMOKOS, €r0 3HAYEHUE IS MOPO30-, Kapo- M 3aCyXOyCTOWYMBOCTH PACTCHUH.
Perymnsmus mpoiieccoB pocta W BIMSHUE BHEIIHUX (PAKTOPOB Ha pOCT. PocToBble OBUXKEHHS
pactenuii. Tponu3mMbl U HACTUH, UX PUZHOJTOTUUECKUE MEXAHU3MBI U aJJalITUBHAS POJIb.

Mepucremsl. Ux opranuzanus. [lokosiuiicss IEHTp KOpHSA U MepUcTeMa OXKUAAHUS Mooera.
®da3pl geneHus, pacTsikeHuss U auddepeHpoBKy KieTku. Daza pacTsukeHUs: — crerupuyecKas
0COOCHHOCTH KJIETOK pacTeHuil. COOTHOIIIEHHE JENEeHUs U PACTSHKEHUsI KIIETOK MPU POCTE Pa3HBIX
OpraHOB PACTEHUN B CBS3U C UX (PYHKIMSAMU. Perymnsius KJIeTOUHBIX JEICHUN Y MHOTOKJIETOYHBIX
opraHu3MoB. B3aumonenicTBue Mexay pocToM U pa3ButueM. duroropmonsl. MlcTtopust oTKphITHS,
CTpoeHHe, OMOoCHHTE3, MeTab0IN3M, PYHKINN U PU3NOIOTHYECKOE JIEHCTBUE (PUTOTOPMOHOB.

[IpencraBienne o MexaHU3Me JACUCTBUA (PUTOTOPMOHOB Ha T€HETHYECKOM U MEMOpaHHOM
ypoBHsiX. [IpUHIMITBI 1 BO3MOXKHBIE MEXaHU3Mbl TOPMOHAIBHOM PETYJAIMHU TPOIECCOB POCTa U
pa3Butusa. llpakThyeckoe HCHOIB30BaHUE (PUTOTOPMOHOB B pacTeHHeBOACTBe. CHHTETHUYECKHE
perynsTopsl pocta. ['epOuIInIb.

PazButue pacrenuii. JlesieHre OHTOreHe3a Ha dTarlbl.

Tema 2. Bausinne BHYTPEeHHUX M BHEIIHUX (PAKTOPOB HA POCT M Pa3BUTHE PACTEHUIA.
DuU3H0JI0rus LBETCHUS.

®utoxpomHas cucremMa pacteHuid. CtpoeHue u Jokamuzanus Qguroxpoma. Crneuuduxa u
MEXaHHU3M JEHCTBUS (PUTOXPOMHOM CHCTEMBI B PETYISALIUU Pa3HBIX TpoleccoB. Poib uroxpoma B
dboTonepuoANUECKUX peaklusiIx pacTeHUi.

TOTUMOTEHTHOCTD KJIETKU M KYJIbTypa U30JIMPOBAHHBIX KJIETOK M TKaHel. Mcnonb3oBaHue ee
B OHMOTEXHOJIOTMM W CeNeKIuU. [ mOpuau3anusi pacTUTEIbHBIX KJIETOK W TeHHas HWHXXCHEpHUs
pacTeHUN.

Crapenue pacrenuid. Teopus H.II. KpeHke 0 HIHMKIWYECKOM CTAPEHHUU U OMOJIOKEHUH
pacTeHUN.

Perynsuus nepexona pacTeHuld B TEHEPATUBHOE COCTOSIHUE. fBIeHUE sipoBU3aluu. SIpoBbie U
o3uMbIe (hOpMBI. ATanTUBHAS POIb sSpoBU3auu. SBneHue Goromnepuonnsma. ['pyribl pacTeHuid ¢



paznmuyHON (POTOMEPHOIUUECKON peakiueld, ee ananTUBHOE 3HadueHue. DU3MOJIOTHS IBETCHUS
pacTeHuil. JlerepMHUHALMA 110J1a PACTCHU.

Tema 3. UnTerpauus u peryjJsauusi Gu3noJ0ru4ecKuX MpoueccoB B PACTEHHUH.

Paznenenne ¢yHKUui MeXIy KIETKAaMM M OpraHaMd B MHOTOKJIIETOYHOM OpraHu3Me
pacrenus. [lpeacraBnenue o0 romeocTaze. YPOBHU peEryisiiud  MeTaboiu3Ma  KIETKU
(reHeTnueckuid, MeMOpaHHbIN, Tpohudeckuil). [lepeaBrkeHne BeIECTB B PACTCHUH.

[TpoayKIMOHHBIN Hpollecc pacTeHUs] U MHTErpalus B HEM pa3HbIX (YHKIH: (HOTOCHUHTE3A,
JbIXaHUs, POCTa, MUHEPAJILHOTO IUTAHUS, BOJHOIO peXUMa. JIOHOPHO-aKIENTOPHbIE OTHOLIEHUS U
TPAHCHOPT ACCUMUJIATOB B pacTeHUU. B3anmmonelcTBUE OPraHOB pacTeHUs, KOPPEISLHUU, KOpHE-
JUCTOBas CBSA3b. HeoOX0MMOCTh U3yueHUsl pacTeHHs Kak LeIOCTHOTO OpraHu3Ma JJisi BRIpaboTKU
METO/OB TOBBIIICHUS €ro MPOJYKTUBHOCTH M YCTOWYMBOCTH K HEONArompusTHBIM (hakTopam
Cpepbl.

4. TlepeyeHb Y4eOHO-METOAUYECKOr0 oOecmedeHHsl JJIsi CAMOCTOSATEbHOH PadoTh
o0yyarommxcst 0 JMCIHHUILIMHE

OO0muit 00BeM C€aMOCTOATENbHOW pabOThl CTYAGHTOB MO JAUCHUUIUIMHE BKJIHOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBbHYIO paOOTy CTY/IGHTOB B TEUCHHE CEMECTPA.

AynuTopHas  caMoOCTOsITeNbHass paboTa  MoJApa3ymMeBaeT BeJCGHUE TeTpagud IO
1a00paTOpHOMY MPAKTUKYMy, TZl€ CTYIEHT OTpa)kaeT XOJ KaXKJ0Tro MIPaKTHUYECKOIO 3aHATUS C
YKa3aHUEM pe3yJlbTaTOB OIBITOB (B BHJIE PHUCYHKOB, pPacyeTOB, CXEM, TaOJHll, BBIBOJOB).
CryneHtaM mnpeajiaracTcs BBINOJIHEHHE TECTOBBIX 3aJaHUM IO HM3YyYEHHBIM TEMaM, KOTOpPbIE
BKJIIOYAIOT TEPMUHOJIOTUYECKHE BOIMPOCHI, BBHIIIOJIHEHUE PACUYETOB, PEHICHHE 3a/ad MPHUKIAJTHOTO
xapakrepa. Tekymias arrectanus € I€JIbI0 MOHUTOPHHIAa KayecTBa OOYYEHHS U OaJlIbHO-
PEUTHHTOBOW OIEHKM YCIIEBAEMOCTH CTYJEHTa MpEACTaBleHA CIEIYIOIIUMU pPabOTaMu:
BBITNIOJIHEHHE J1a00paTOPHBIX padoOT, pelIeHHe TECTOBbIX 3aJaHull, yuyactue B «Kpyribix cTojax»
(toxIa1bl, MUHU-BBICTYILIICHUS ).

Jlia pyOeXHOro KOHTpPOJISI 3HAHUM CTyJEHTaM Ipe/iaraeTcsl BBIIOJIHEHHE KOHTPOJIbHOIO
TECTUPOBAHUS 1O OJIOKY TEM WIJIH Pa3/elioB.

BueaynutopHas camocTosiTenpHas paboTa BKIIOYAET NPUOOpPETEHUE CTYIAEHTAMU HABBIKOB
paboThl ¢ y4eOHOM M HAy4YHO-HCCIIEIOBATEIbCKON IUTEpaTypoil M OCyIecTBiseTcs B ¢dopMme
MOATOTOBKU K YCTHBIM JIOKJIaJiaM (MUHU-BBICTYTUICHHSIM).

Bonpocwt 0na camocmoamenvnozo uzyuenun 00y4anouumucs
(npumepnvie memuvl munu-gvicmynienuii ona «Kpyznozo cmona»)
Crtpoenue u cuHTe3 MUKPO(DUOPUIIT LIETUTFOI03bI, TEMUIIEIUIIONIO03, TIEKTHHOB.
[Tna3manemMMa pacTUTEIbHBIX KIETOK.
SAApo pacTUTENbHBIX KIETOK.
OHA0MeMOpaHHbIE CTPYKTYPbI pACTUTENbHBIX KIETOK.
Crpykrypa v QyHKINU TEPOKCUCOM, TTIMOKCHCOM, OJIEOCOM.
OHTOreHe3 iacTHl 1 MUTOXOHAPHIA.
['eHoM 1 OeNOKCUHTE3UPYIOIIas CUCTEMA MIIACTHI.
[TuTOCKENeT pacCTUTENIBHOM KIIETKH.
MeTtobl U3y4eHus: MEMOPaHHOTO TPAHCIIOPTA.
0. CtpykTypa u cBoiicTBa Bojbl. DOpMBI BOJIBI B PACTUTENBHBIX KJIETKaX. BogHBIE pacTBOPEI.
11. Ctpoenue nucTa Kak CeruaIn3upoBaHHOTO opraHa (POTOCUHTE3A.
12. ®ynkimoHanbHas OpraHu3alysi IMIMEHTOB B XJIOPOILIACTaX.
13. Mexanu3M (pr1odMHOTO TpaHCIIOpTA.
14. AHoKcUTeHHBIH (POTOCUHTES.
15. HuanuaycToYMBO€E JbIXaHUE PACTEHHIA.
16. Knerka u akTuBHBIE (POPMBI KHCTIOPOIA.
17. [Ipixanue B pOTOCUHTE3UPYIOIIEH KIIETKE.
18. PaguanbHbli 1 JadbHUNA TPAHCTIOPT MOHOB IO PACTEHUIO.
19. VbTpaMUKpOAIIEMEHTHI.
20. AnanTaruy pacTeHHIA K 3aCOJICHHUIO.

BOoo~NoOR~WDNE



21. Peytunuzaius B paCTeHUH 3JI€MEHTOB MUHEPAIbLHOTO MUTAHUS.
22. KnetouHslii UK.

23. DMOpHOTEHEe3 paCTUTEILHOTO OpraHu3Ma.

24. CeHWIbHBIN ATal pa3BUTUS PACTCHUM.

25. TIpotiecchl pa3ipakUMOCTH U BO30YTUMOCTH Y PACTCHHIA.

26. PocToBbIe IBMKEHUSI.

27. IMMyHUTET pacTCHH.

28. Peakiusi cBepX4yBCTBUTEILHOCTH.

29. ®UTOXUMHSI BTOPUIHOTO METabOIM3Ma PACTCHUH.

Hna camocmoamenvHoli nOO20MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEeMm A
UCNONb306aMb YUEOHO-MeMOOUUEeCKUe Mamepuanbl:

Konsee U.C., Ilyzaxosa A.M. PykoBOACTBO K NMPAKTHUYECKUM 3aHATHAM 0 (PU3MOJIOTHU PACTCHUI
JUISL CTYJIEHTOB €CTeCTBEHHO-reorpaduueckoro ¢axynprera. — YnbsHOBCK: YiulTIV wum. W.H.
Viesuosa, 2002. — Y.1. - 23 c., 2006. — Y.2. - 16 c. http://ulspu.ru/

Bepemennukog A.B. ®uznonorus pacteHuid: yaeOHuk. — M.: Akagemudeckuid mpoekt, 2006. - 479
c. http://biblioclub.ru/index.php?page=book&id=143122

bopucosa I'l., Epmowun A.A., Manesa M.I"., Yykuna H.B. OCHOBBI OMOXUMHH BTOPHUYHOTO
oOMeHa pacTeHuii: yueOHO-MeToauueckoe nocobue. - ExarepunOypr: M3natenscTtBo Y panbCKOro
yHHMBepcuTeTa - 129 c.

http://biblioclub.ru/index.php?page=book&id=276368

Kabawmnukosa JI.@. ®OTOCHUHTETUUECKUN ammapaT U cTpecc y pacteHuil. - MuHck: benopycckas
Hayka, 2014. - 272 c. http://biblioclub.ru/index.php?page=book&id=330529

Meoseoes C.C. ®uznonorus pacteHuid: yaeOonuk. - Cankr-Ilerepoypr: BXB-IlerepOypr, 2013 r. ,
512 c. http://ibooks.ru/reading.php?productid=333683

Pozcooswcun B.B. Tlpaktukym o ¢usuonoruu u ouoxumuu pacrenuid. - CI16: I'mopn, 2013. - 352 c.
http://biblioclub.ru/index.php?page=book&id=270497

Xenom [I'.-B. buoxumus pactenuit. - M.: BUHOM. JlaGoparopus 3nanuii, 2014. - 474 c.
http://biblioclub.ru/index.php?page=book&id=362949

5. IlpumepHble OLEHOYHBbIE MATEpPHAJbI JUIA TPOBeJEHMS TeKYIIero KOHTPOJIs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaluy 00y4aommXxcs o JMCHHIIJIMHe

Opranu3anus 4 NpoBeJieHUe ATTECTAIUHN CTYy/AeHTa

®I'OC BO opueHTHpOBaHbI IPEUMYIIECTBEHHO HE Ha COoOOLIeHHe oO0yJarolmemMycs
KOMIUIEKCAa TEOPETUYECKUX 3HaHWM, HO Ha BBIPAaOOTKY Yy OakajmaBpa KOMIIETEHIMH —
JUHAMHYECKOro Habopa 3HaHWM, YMEHHI, HaBHIKOB U JIMYHOCTHBIX KAaueCTB, KOTOPHIE MO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE TpyAa U YCIENHO Mpo¢ecCHOHATBHO
peanu30BbIBATHCA.

B nporecce onenkn 6akamaBpoB HEOOXOJMMO HCIONB3YIOTCA KaK TPATUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE TUTIBL, BUIBI U (OPMBI KOHTPOIIS. [Ipy 3TOM mocTeneHHo TpaJAullMOHHBIE CPECTBA
COBEPIICHCTBYIOTCSI B PYyCli€ KOMIIETEHTHOCTHOTO TIOAXO0Ja, a WHHOBAIMOHHBIE CpEJCTBA
aJanTUPOBAHbI JUIsl TOBCEMECTHOTO MPUMEHEHUS B POCCUMCKOMN BY30BCKOM MTPaKTHUKE.

Hean mnpoBeneHusi aTrecTalluM — TMPOBEPKA OCBOCHUS 00pa30BATEIBHOW MPOTPaMMBbI
JTUCITUTLIMHBI-IPAKTUKYMa yepe3 chopMUpPOBaHHOCTh 00Pa30BATENbHBIX PE3YIbTATOB.

IIpomMe:xxyTouHasi aTTecTalMs OCYIIECTBIAECTCS B KOHIIE CEMECTPa M 3aBEPIIACT H3YUYCHHE
JTUCITUIIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW U YMEHHH, (opMuUpoBaHUE
ONPEAECICHHBIX KOMITETEHINMN.

OI.[GHO'—IHI)IMI/I Cp€ACTBAMHU TCKYIICTO OLCHHMBAHUA ABJIAIOTCA: BBIIIOJTHCHUC na6opaTopHHx
pa60T, pCHICHUC TECCTOBBIX SaﬂaHI/Iﬁ, y4acCTucC B ((prT JIBIX CTOJIax» (,Z[OKJ'I&I[BI, MI/IHI/I-BLICTyHJ'ICHI/ISI)
u T.II.
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KoHTposs ycBOeHHMS Marepuaiia BEIETCS PETYISIPHO B TEUCHHE BCErO CeMecTpa Ha
71a00paTOPHBIX 3aHATHSIX.

CPEJCTBA OLIEHUBAHUA,
UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS
nokasaressi QOpMUPOBAHUST KOMIIETCHIIUN

Ne
/o

OO6pa3zoBaTenbHbIC
PE3yIbTaThl JUCITUTLIAHBI

OueHouyHbIe CpeCTBA AJIA TEKyLIel aTTecTanun

OP-1
3HATh CHCTEMY IOMCKA H
aHaJIM3a HEOOXOJUMOMN
uHGOPMALIMHU /IS PEIICHHS

1. | OC-1 Brimonnenue 1ab0paTopHOi paboThI

2. | OC-2 Pemenne TeCTOBBIX 3aaHUl

3 OC-3 Vuactue B «Kpyribix cronax» (JOKIasl, IOCTABJICHHBIX 337124
MHHH-BBICTYIIJICHHUS ) OP-2
4. | OC-4 KonrponpHas paborta YMCTh aHAIM3UPOBATE HA

o0111eM YpOBHE UCTOUHUKHU
uH(pOpMAaLINH, CTIOKHUBILUECS B
HayKe OLleHKH MH(pOopMaIuu
OP-3
BJIaJIeTh OCHOBHBIMU
IIpUEMaMU COIIOCTABIICHUS
pa3sHbIX HCTOYHHUKOB
UH(POPMALINHU; HABBIKAMH
OIIpeIeNIeHUs MPAKTUYECKUX
IIOCJIEICTBHM MpeIaraeéMbIX
pelieHuit 3a1auun
OP-4
3HaTh CTPYKTYpPY, COCTaB U
TUIAKTUYECKUE €MHUIIBI
COJIepKaHUs IPENoIaBaeMoro
npeamera
OP-5
YMETb OCYLIECTBIIATH OTOOP
y4eOHOT0 CoIepKaHUs IS
pa3HbIX popM oOyueHus
OP-6
BJIa/IETh HAaBbIKaMU
pa3paboTKU pa3HbIX GopM
3aHATHI, METOJAMH U
nprueMamu 00y4eHHs
OP-7
YMETh crioco0amMu
(bopMHUpPOBaHUS U peaTn3aluu
IPOrpaMM pa3BUTHS
MeTanpeIMETHBIX
YHHUBEpPCAJIbHBIX Y4EOHBIX
JIEUCTBUM, UCIIOIB3YEMBIX B
MpenojaBaHuy pa3eioB
ouosiorun
OP-8
BJIaJIeTh HaBbIKaMH BbIOOpa
pEruoHaANbHBIX IPUMEPOB
HCIIOJIb30BAHUS JOCTUKEHU,
CBSI3aHHBIX C MTPENOAaBaeMbIM

OueHo4YHbIE CpeCTBA IJISA POMEKYTOYHOM
arrecTamuu (IK3aMeH)

5. | OC-5 Dk3ameH B popMe yCTHOTO coOeceioBaHus




MpeAMETOM, B YIEOHOM U BO
BHEYPOYHOU JEATEIBHOCTH

OnuncaHue OLICHOYHBIX CPEACTB, MPOLEAYPbl M KPUTEPUU OLEHUBAHUS HWHIUKATOPOB
JOCTYDKEHHUSI KOMIICTCHIIMHA Ha Pa3IMYHBIX 3TanaX Hux (OPMUPOBAHUS B MPOILECCE OCBOCHUS
o0Opa3oBaTenbHOIl MporpaMMbl mpeacTaBieHbl B (DOHAE OLIGHOYHBIX CPEICTB A TEKYIIEro
KOHTPOJI YCIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAllMd MO JUCHUIUIMHE «Du3noiaorus
pacTeHuin».

Mamepuanwt, ucnonb3yemole 011 MEKYULE20 KOHMPOJiA YCHEBAEMOCHIU
odyuarowuxca no oucyuniune

Ilpumepvl mecmosvix 60nPoOCcos 0N pyoexHcHoz0 KOHMPOiA 3HAHUTL

|. KonTpoaupyembie MOy Iu:
paznensl |-11 «®@u3no0rust pacTuTe/ibHOI KiIeTKUH. BogoodoMeH pacTeHus»

[Tkayna oueHMBaHUSA:
B Bompocax 1-27 BeIOpaTh OJMH MPaBWIbHBINA OTBET (MMPAaBWIbHBINA OTBET Ha Bompoc — 1 6ain);
3aja4a (MpaBUJILHOE PEIICHUE KaXK 101 3a1auu — 4 Oasuia).

«BomoobmeH pacTeHus»
(MaxcumanrbHoe Konudecmeso 6annos — 32)

BBIBEPUTE OJIUH ITPABUJILHBIN OTBET (npasunsisiii omeem na éonpoc — 1 6ann)

1. ToHomIacT — 31O

a) COJEP)KUMOE BaKyoJien B) MeMOpaHa BaKyoJIH

0) BHYTpEHHSIS Cpeia XJIopoIiacTa T') IPOTOIUIACT PACTUTEIILHON KIIETKH

2. Bona Oyner moctynarh B KJIETKY, €CIIM BHEIIHUN PAacTBOP MO OTHOIICHUIO K KJICTOYHOMY

COKY

a) TUIIOTOHUYECKUN B) M30TOHUYECKUN

0) TUTIEPTOHUYECKHIT T') KOJIJIOMTHBIN

3. Boma, ynepxuBaeMass THUAPOPWIBHBIMU KOJUIOMJIAMH IPOTOIUIA3MBI W OCMOTHYECKH

AKTUBHBIMH BEIIECTBAMH, — 3TO

a) TUTPOCKOIMHMYEcKast BoAa B) T1poh0OHO-CTAOMIIM3NPOBaHHAS BOJIA

0) ui€HoYHas Bo/Ia I') KOJUTOUTHO-CBSI3aHHAs BOJIa

4. B ¢usnonornvecku 60siee MOJIOABIX KIETKAX IIUTOIIa3Ma

a) HE OTIIMYAETCS IO BSI3KOCTH OT CTAPBIX KJIETOK B) MEHEE BSI3Kas

0) Oostee BsI3Kast T') HE COJICPXKUT CBSI3aHHOU BOJIBI

5. Kakoe W3 TepeYHCICHHBIX SBJICHUH TMO3BOJSCT ONPEICINUTh, SBISIOTCS  KICTKU

pPacTUTEILHON TKaHH KU3HECITOCOOHBIMU WJIH HET?

a) KJIICTKH HE OKPAITUBAIOTCS KPACUTEIIIMU B) B KJIETKAX OTYECTIUBO BUIHO SIPO

0) B KJIETKaX MO’KHO BBI3BaTh IJIA3MOJIH3 U T) COJEPKUMOE KIIETOK XOPOIIO JerIa3MOJIn3
OKpAINBACTCS KPACUTEIIMHU

6. JIBe *KUBBIC KJICTKH KOHTAKTHUPYIOT APYT ¢ aApyroM. OCMOTHYECKOEe JaBJIeHUE KICTOYHOTO

coka B nepBoil knetke 1,1 mIla, Bo Bropoii 0,9 mlla; TypropHoe nasnenue B nepsoi kinerke 0,8
mlIa, Bo BTOpOi#i 0,6 mIla. Boga 6yner
a) MOCTYIaTh U3 NEPBOM KIETKU BO BTOPYIO B) HAXOAUTHCA B TUHAMHUYECKOM
PaBHOBECHM MEXAY KJIETKaMU
0) mocTynaTh U3 BTOPOM KIETKH B MEPBYIO I') IepEXOAUTh B CBOOOHOE COCTOSIHUE



1. KakoBa BelmuMuynMHa OCMOTHYECKOI'O AAaBJICHUA KIJICTOYHOI'O COKa IIpyu OAHWHAKOBBIX

TEMITEPAaTYPHBIX YCIOBHUSX y PacTEHHS, BBHIPOCHIETO B TEHHCTOM BJIAKHOM MECTE M y PacTEHHS,

IIPOU3PACTAIOIIETO B CTENU?

a) BBIIIE y PACTYILETO B TCHUCTOM BIAXKHOM MeCTe B) BBIIIE y PACTCHUS B CTEIIN

0) ocMoTHYECKOE AaBieHue OyIEeT OIUMHAKOBBIM I') OCMOTHYECKOE JaBJCHHE B KIJIETKaX
OyzeT 3aBUCETh OT CKOPOCTH POCTa

8. PesepByap onnoro ocmomerpa 3amnonHeHn 0,1 M pactBopom caxapo3ssl, a apyroro — 0,1 M
pactBopoMm NaCl. OcmoMeTpbl MOTpyXeHbl B JUCTUUIMPOBAHHYIO Boay. B kakom ocMomerpe
KUJKOCTD TTOJTHUMETCS Ha OOJIBIITYIO BBICOTY?

a) B 000MX pacTBOpax Ha OJJUHAKOBYIO BBICOTY B) B OCMOMETPE C PACTBOPOM Caxapo3bl
0) B OCMOMETpE C XJIOPUJIOM HATPHsI T') )UJKOCTh HE Oy/IeT MOJHUMATHCS

9. KonuraecTBo BOJbI, HCMapsieMON pacTeHUEM 3a €IUHUILy BPEMEHHU CIUHUIICH MOBEPXHOCTH
JIMCTA, — 3TO

a) MPOYKTUBHOCTH TPAHCIIHPAITUN B) MHTCHCUBHOCTh TPAaHCITUPALIUN

0) OTHOCHTEIIbHAS TPAHCITUPALUS ') BDKOHOMHOCTb TPAHCIHPAIHH

10.  OCHOBHBIM MPUCTIOCOOJICHUEM, PETYITHPYIOLIUM HCIIAPEHUE BOJIBI PACTCHUEM, SIBIISICTCS

a) KyTHKYJIa B) YCUECBUYKHU

0) yCTbUYHBII anmapar T') TUIATO/IBI

11.  DTambl TpaHCOUPALKU U UX TOCIEI0BATEIBHOCTh CIEAYIONIUE

a) HaCBIIICHNE BOJIOH (pa3bl KJIETOUHBIX CTEHOK — IEPEXO]I BOJIBI B MEKKIETHUKN — TIOCTYIUICHUE
[1apoOB BOJbI B YCTHUYHBIC IIEITH

0) HaroJHEHHE BOJON KCHJIEMBI JINCTOBBIX JKHIJIOK — TIEPEXOJl BOABI B OKPYKAIOIIUE KIETKH —
HOCTYIUICHUE NTapOB BOJBI B MEKKJICTHUKH;

B) MOCTYIJICHHUE MTapOB BOJBI B YCTHUYHBIC IEIH — MEPEX0 BOJBI B MEKKICTHUKH — TP Y3Hs
1apoB BOJBI B aTMOChEpy

T') IEPeX0 BOJBI U3 KJIIETOYHBIX CTEHOK B MEKKJIETHUKHA — TOCTYIUICHHE MTApOB BOJBI B yCTHHUYHBIC
menu — auddysus mapos Bojbl B aTMOchepy

12.  PanuanbHBIN TPaHCIOPT BOJABI B KOPHEBOM CUCTEME MOYKET OCYIIECTBIATHCS TPEMsI MyTAMHU:
IO aIoTUIACTY, TI0 CUMILIACTY B TPAHCMEMOpPaHHO. ATIOIIJIACTHBIN ITyTh TPEPHIBACTCS

a) MpU MepexoJie BOJbI U3 PU30IEPMBI B KOPY KOPHS

0) B dHIIOACpME

B) B KJIETKaX MEPHUIIMKIIA IEHTPATLHOTO IUINHAPA

F) IIpH 3aII0JIHCHUHN 3JIEMCHTOB KCHUJICMBI

13. Bopa B pacTeHUM NMPOJBUTACTCS U3 KIETKH B KJIETKY OJaronapst

a) rpPaJIueHTy BOJIHOTO MOTEHIIMAa B) KOPHEBOMY JaBJICHHIO

0) cuiaM aare3uu U KOresuu I') TPAaHCTIUPALTUOHHOMY TOKY

14. bapeepom Mexay pacTeHHEM M BHEIIHEH Cpeaoy, 3alUINAOIIMM OT MOTEPH BOABI U OT
JeMCTBUS TATOTE€HOB, SBIISETCS

a) SHJO0/IepMa B) IPEBECUHHBIE U JIYOSIHbIE BOJIOKHA

0) anorutact I') KYTHKYJIa, IPONUTaHHAs CyOepUHOM U

BOCKOBOW HAJIET

15. VYcnoBueM NOTIIOMIEHHST BOJIBI PACTEHUEM SIBIISIETCS

a) OoJee BBICOKUN BOJHBIN MOTEHITUAI TTOYBHI, Y€M BOJIHBIN MMOTSHIIMAT KOPHS

0) BBICOKAsI KOHIICHTPAIIHSI OCMOTHYECKH aKTUBHBIX BEIIECTB B CTPYKTYPE ITOYBHI

B) BBICOKAsI CHJIa CIEIUICHHSI MEXKAY MOJIEKYJIaMU BOJBI U KJIETKaMH PU30AEPMbI KOPHS



r) OoJiee BBICOKHI BOJIHBIN MOTEHIIMAJ KOPHS, YeM BOJIHBIN TTOTCHIIHAI TTOYBBI

16. Ha xakoM OCHOBaHHMH TPH pacueTe WHTEHCHBHOCTH TPaHCIUPAIIMHM MOXKHO TpeHEeOpedh
BEJIMYMHOMN BEPXHEHN MOBEPXHOCTH JTUCTHEB?

a) BEpXHsIsl CTOPOHA JINCTHEB UMEET 00Jiee TOICTYIO KYTHKYIY

0) y OOJBIIMHCTBA BBICIIMX PACTCHUH YCTHHUIIA PACIONATAIOTCS HAa HW)KHEH CTOPOHE JHMCTHEB U
ycTbUuHas Tpancnupanus cocrasisieT 80-90% ot oOuieit TpaHcnupanuu

B) BHYTPEHHSs IUIOIIAAb JIMCTa, OOpa30BaHHAs CUCTEMOM MEXKJIETHUKOB M BO3JyXOHOCHBIX
MIOJIOCTEN, 3HAYUTENBHO MPEBBIIIAET IUIONIA/Ib BEPXHEN TOBEPXHOCTHU JIUCTA

I) KJIETKH MalucaJHOro Me3oduiia, IpUMBIKAIONIME K BEpXHEH CTOpPOHE JIMCTa, OTPAaHUYUBAIOT
BOJIHBIN OajaHC MEXAY MEKKJIETHUKAMU U YCTbUYHBIMU OTBEPCTUSMU

17.  Tlouemy mocne yaajqeHUsi MCIAPSIOUIMX OPraHOB y PACTEHHUsl MPOJOJDKAeTcs (B TEUEHUE
HECKOJIbKMX YacoB M JIaXe CYTOK!) IOIJIOIIEHHE BOJABI KOPHSIMHM M BBITEKAHHUE ITACOKU B MECTE
cpesa?

a) Osarojgapss KOpPHEBOMY JaBJIIEHHIO B KOPHE HAKaIUIMBAETCs OOJIBILIOE KOJIMYECTBO BOJBI, YTO
o0ecrevnBaeT ero JJIUTENbHYIO KU3HECIIOCOOHOCTh

0) OCMOTHMYECKHI TPAHCHOPT BOJbI B KOPEHb 3aBHCUT OT IpaJMEHTa BOJHOIO MOTEHIMAIa MEXIY
KJIETKaMH pU30/I€pPMbI U BHEIIHEHN CPeoil, a HE OT HAIMYHKS UCTIAPSAIOIINX OPraHOB

B) COCY/IbI KCHJIEMBI B CHJTY KaIIMJUIIPHBIX CBOMCTB HAYMHAIOT BBITOJIHATH B MECTE Cpe3a () yHKIIHIO
MCHApSIOIIUX OPraHOB

') IpoaoIDKaeT (HYHKIIMOHHPOBATh HIKHUIM KOHIIEBOW JABHraTellb, HATHETAIOMIUN BOJY OT KOpHEH
BBEPX 110 PACTEHUIO

18. ITo xakoii yacTu cTeOs HIeT BOCXOIANINI TOK?

a) 110 TIPOBOJISAIIUM 3JIEMEHTaM KCHIIEMBbI, (DJI0O3MBI B aIllOTUIACTY
0) 10 CUTOBUAHBIM TpyOKaMm, aroIuiacTy U 4epe3 akBaropHHbI

B) 11O TpaxeaJlbHBIM JIEMEHTAM KCHJIEMBI (TpaxeuaaM 1 cocyaam)
T') IO BOJOHOCHBIM TKAaHSIM

19. Kakume o0coOEHHOCTH CTPOCHMSI  3aMBIKAIOIIUX  KJIETOK  YCTBUI[  OOJBIIMHCTBA
MOKPBITOCEMEHHBIX PACTEHUH OMPEEIIAIOT N3MEHEHHE MTPOCBETa YCTBUYHOM IIEH NPH H3MEHEHUH
BEJIMYMHBI TYPrOPHOTO JABJIEHUS 3TUX KIETOK?

a) TECHBIA KOHTAKT 000JIOYEK 3aMBIKAIONTUX M TTOOOYHBIX KIETOK

0) ranTeneBMIHAs WIM MOYKOBUAHAA (opMa KIETOK, Oojiee TOJICTash 4acTh KIETOYHOH CTEHKH,
rpaHyyYallas ¢ yCTbUYHOM 1IeNblo, M pajialibHas OpUEHTAIUS B KJIETOYHOW CTEHKE MUKPOPUOPHUILIT
LEJTIOJI03BI

B) BBICOKas 3JaCTUYHOCTh KJIETOYHBIX CTEHOK, OOecrnedMBarolas CIOCOOHOCTh 3aMbIKAIOIINUX
KJIETOK yBelIMuuBaThcs B 00bEMe Ha 40-100%

') YaCTHYHAasl JIUTHU(PHUKALINS KIETOYHBIX 000JI0YEK, HEMUTHU(UIIMPOBAHHBIMUA OCTAIOTCS TOJIBKO
Y4YacTKH, OOpalleHHbIe K YCTBUYHOM 11eNn

20. Uem o0OBsICHSETCS YMEHBIICHHE WHTEHCUBHOCTH BCACBIBAHMS BOJBI KOPHSMHU TMIpH
3aTOIJIEHUH OYBLI?

a) HapylleHHe ad’pallMd BbI3BIBACT THUIMOKCHIO WM aHOKCHIO, HAYMHAETCSl YrHETEHHUe
YHEPTEeTUYECKHX MPOIIECCOB B KJIETKAX KOPHS M HAKOTUICHHE TOKCHYHBIX MPOJTYKTOB METa00JIM3Ma
0) BOAHBIN CTpECC BBI3BIBAET COCTOSIHIE aHA0M03a

B) KOPHHU, MTOJTYyYUB U30BITOYHOE KOJTUIECTBO BOJIBI, TPEKPAIIAOT €€ MOTJIOMAaTh, U KX METab0I3M
nepecTpanBaeTcs Ha 00ecredeHne BOCXOISIIEro TOKa BOJIbI K HaJ[3EMHBIM OpTraHaM

') IpU Pa3BUTHH KOPHEH B BOAHOU Cpejie yTPAUHBAIOTCSI KOPHEBBIE BOJIOCKHU, UTPAIOIINE OCHOBHYIO
POJIb B MOTJIOTUTENHHOM aKTUBHOCTH KOPHSI

21.  Ilouyemy KOpHH €200 MOTJIOIIAIOT BOIY U3 XOJIOAHBIX MOYB?
a) MOBBIIIAETCS BA3KOCTh UTOIMJIA3MBbI KJIETOK KOPHS
0) NOHM)KAETCs MPOHULIAEMOCTD IIUTOIIA3MBbI KJIETOK KOPHS



B) MIPU HU3KUX TeMIlepaTypax yrHeTaeTcs MHTEHCHBHOCTh OOMEHa BEIeCTB (B MEPBYIO OYEpElb,
JIBIXaHHE) B KJIETKAX KOPHS
') BEpHO BCE, yKa3aHHOE B MyHKTax a), 0), B)

22. OtHocUTeNbHAs TPAHCIIUPALMS MCCIEAYEMOT0o pacTeHus okaszanach paBHou 0,25. Kak Bl
OIICHUTE WHTCHCHBHOCTH TPAHCIHPAIUU JIUCTHEB 3TOTO PACTCHHS 1O CPABHEHUIO C (PU3NYCCKUM
UcIapeHueM BOJIbI?

a) BbICOKast B) HU3Kas
0) cpennsis T') ONITUMAJIbHAS
23. YV HEKOTOpBIX PACTEHHMH HE3aJ0JIT0 IMepea AOKIEM MOSBIISIOTCS KaIuld JKUAKOCTH Ha

KOHYMKaX JIMCTheB. KakoBBI MPUUUHBI 3TOTO SIBICHHS?

a) HAaYMHAKT UWHTCHCHUBHO (I)YHKI_II/IOHI/IpOBaTb SMUACPMAJIBHBIC COJICBBIC KCJIC3bI, YHACTBYIOIIUC B
BOJIHO-COJICBOW PETYIISIIIUA

0) KoHJeHCaIHsI aTMOC(EPHON BIIarH HA JTHCTHSIX

B) BBIJICJICHHE TYTTAIIMOHHOW KHIKOCTH Yepe3 TUAATO/IbI B YCIOBUSIX MOBBIIICHHON BIAXKHOCTH

T ) CCKpCLUA OSIUACPMAIBHBIX JKCJIC3UCTBIX TPHUXOM MWK CICHUATIN3UPOBAHHBIX mené301<,
CIOCOOCTBYIOIIAS 3aLIUTE TOBEPXHOCTH JIUCTA BO BPEMSI TOMKIS

24.  Kakoe u3 IpemIoKeHHBIX YTBEP)KICHUI TEOPETHUECKH MPABUIIBHO U OOBICHSET TOT (aKT,
YTO MpH 00MIei HEeOOBIION TUIOMAAN YCTBUYHBIX OTBEpCTHi (He 6omee 1% OT ruromaam JTucTbeB)
MHTEHCUBHOCTh TPAHCHHPALUU HPU OJaroNpUATHBIX YCIOBHUSIX BOJOCHAOKEHUS MPUOIMKACTCS K
MHTEHCUBHOCTH 9BAIlOPAIlH C IJIOMIAIN, PABHOM 0OIIeH TII0MIaIi MOBEPXHOCTH JIHCTa?

a) CKOpocTh IU(Qy3ur mapoB BOJIBI Yepe3 Malible OTBEPCTHUS MPOIMOPLUUOHAIBHA X CyMMapHOMN
IUTOLIATH

0) cxopocTh nuddy3uu BOIBl Yepe3 KamwuIphl MPONOPLHUOHAIBHA MX KOJMYECTBY W OOpaTHO
IPOTNIOPIMOHATIFHA UX THAMETPY

B) CKOpOCTh au(y3un MapoB BOIBI Yepe3 Majble OTBEPCTHs NPONOPIMOHATIbHA HE IUIOIIAAN
OTBEPCTHUH, a AMAMETPY WJIH JUIMHE OKPY>KHOCTH

T') HU OJTHO U3 YTBEPXKICHHI HE BEPHO

3AJJAYM (npasunvroe pewenue kasxcoou 3aoaqu — 3 o6anna)

BAPUAHT Nel
1. Pacrenue nepecaxkeHo B mouBy. OcMoTuyeckoe JaBjieHue nouBeHHOro pactsopa 0,2 Mlla. B
MOMEHT IOCAaJKi OCMOTHYECKOE JaBJE€HHE B KOpPHEBBIX Bosiockax Obuto 0,9 MIla, typropHoe
nasnenue 0,8 MIla. CMoeT i1 3TO pacTeHHe KUTh Ha JaHHOU mouBe? OOBsiCHUTE.
2. TloGer, B3BELIEHHBIN cpa3dy mocie cpezaHusi, umen maccy 10,26 r, a uepe3 3 mun. — 10,17 1.
OO6mas miom@aab HUKHEH CTOPOHBI JINCThEB 1odera paBHa 240 oM. Onpenenure UHTEHCUBHOCTD
TPaHCIHUPALIH.

BAPUAHT Ne2
1. CkoabKO BOJABI HCMAPUT PACTEHHUE 32 5 MUHYT, €CJIM HHTEHCUBHOCTH TpaHcnupanuu 120 /Mm%,
a TUIOIIAb HM)KHEN CTOPOHBI BCEX JIMCTHEB cOCTaBisAeT 240 cM??
2. Y nepesa ILIOMAAb JUCTOBOM MOBEPXHOCTH, UCIIAPSIFOIICH BOTY, COCTaBIseT 12 M% DAto JIEPEBO
ycnapuio 3a 2 yaca 3 Kr BoJbl. YeMy paBHa HHTEHCUBHOCTb TPAHCIIUPALAN?

BAPUAHT Ne3
1. KopHu OaMHAKOBBIX MOJIOJBIX PACTEHUMW MIIEHUIBI MOTPY)XEHBI B COCYABI C pacTBOpaMu
0e3BpenHbIX coneil. OcMoTHueckoe naBieHue 3Tux pactBopos 0,2 Mlla, 0,4 MIIa, 0,6 MIla u 0,8
MIla. OcMOTHYECKOE MaBJICHHE KJIETOYHOTO COKa B KOPHEBBIX BOJIOCKaX JTHUX PACTCHHUH
cocrapmsieT 0,5 MIla. B kakux pactBopax OyAeT MPOUCXOIUTH MOTJIOMIEHNE BOIBI KOPHSAMU?
2. Momnopoe pacTeHue KyKypy3bl ¢ 0011el TUI0Ia b0 JUCThEB 1,2 M2 3a 4 MUHYTHI Henapuio 0,06
r BoJibl. [Ipu Tex ke yclIoBUAX CO CBOOOIHOW BOAHON MOBEPXHOCTH TLIOMIALI0 20 cm? 3a 30 MUHYT



ucnapuwiock 0,15 r Boxpl. OmnpenenuTe OTHOCUTEIBHYIO TPAHCIHUPAIMIO JUCTHEB (Y KYKYpPY3bl
YCTBHIIA PACTIONOXKEHBI HA 00EMX CTOPOHAX JINCTOBOU TIACTUHKH).

Il. KonTponupyemble MOIYIH:
paznens H11-V «Metadoaun3m pacTeHuii»

[Tkayna oueHMBaHUSA:
B Borpocax NeNe 1-25 BeIOpaTh OfMH IPaBUIIBHBIA OTBET (IMPAaBUIILHBINA OTBET HA KaXKIBIF BOIPOC —
1 6amn);
B Borpocax NeNe 26-28 ykazarh MOHATHE/TEPMHUH (KaKIIbII IPaBUIIBHBINA OTBET — 1 OGa);
Ha Bompockl NeNe 29, 30 marh KpaTKue NMHUChbMEHHBIC OTBETHI (KaXKIbIM MPaBUIBHBIA OTBET TIO
CylllecTBY Borpoca — 1 6am).

«MeTaboa13M pacTeHUs
Maxcumanvroe konuvecmso 6annos — 32 (npasuibhsiii omeem Ha sonpoc mecma — 1 6aun,
KpamKuil nUCbMeHHbLI 0Omeem — makcumym 2 banna)
B BOITPOCAX NeNe 1 — 25 BRIFEPUTE OJJHH ITPABHIBHBIH OTBET
B BOIIPOCAX NeNe 26 — 28 VKAKUTE IIOHATHE / TEPMHH
HA BOIIPOCKI NeNe 29-30 JTJAUTE KPATKHE ITHChbMEHHBIE OTBETbI

1. VI3 nepeuncieHHbIX yIiIeBo10B paCTEHUH K T'eéKCo3aM OTHOCUTCS:

a) KCcuio3a B) UHYJIUH
0) ManbTO3a r) hpykTO3a

2. Haubonee xopoiio nepeHocuMoii mo ¢haosmMe TpaHCHOPTHOU (HOpMOIt YrIIeBOAOB SBISETCS

a) caxaposa B) ppyKTO3a
0) riroko3a ') Kpaxmai

3. B xako# yacTu xJjoporuiacta JJOKaJIu30BaHbl €ro MUTMEHTHBIE CUCTEMBI?

a) B Hapy>KHOI MeMOpaHe B) BO BHYTPEHHEW OrpaHUYHON MeMOpaHe
0) B cTpome r) B MeMOpaHax (TUJIaKoUaxX) TpaH

4. Xnopodunn crnocobeH B3auMOJEHCTBOBaTh C KUCIOTaMH M Ineioyamu. Kakue u3 BellecTB
00pa3yroTcs B pe3yJIbTaTe peakify XJopodusuia ¢ COISTHOM KUCTOTON?

a) XJ10pua Maruus u GpeoPpuTHH B) NOpGUPHUH U METAHOJ
0) xsopouITMHOBas KUCIIOTa U (PUTOI r) deopuTuH u puUTON

5. Kakne JIY4H CIICKTpPa HOTJIOIIAKOTCA KapOTI/IHOI/II[aMI/I?

a) OpaH)KeBbIE B) 3€JIEHbIE
0) xKenTble ') CHHUE

6. B cocTaB miactTouraHMHa U psAia OKCUA3 BXOIUT

a) Melb B) MarHum
0) kanmuit ') Mapraser|
7. Kakue W3  TNEpPEUMCICHHBIX  MNPHU3HAKOB  XapaKTepHbl I HEUHUKINYECKOTO

dorodochopunupoBanus?



a) AJIEKTPOH BO30YKIEHHOM MOJIEKYJIbl XJIOpOpUILIa, MOCTYIUBIINI B CUCTEMY MEPEHOCUYUKOB, HE
BO3BpallaeTcss K TOM ke Mojekyine xiopodwmiia, obpasyercss NADPH, mpoucxomut BwlaeneHue
KHCIIOpoJia

0) xucnopoa He Boiaensiercs, okucisercss NADPH

B) 3JIEKTPOH BO30YXIEHHON MOJEKYJbl XJIOpoduiia, MOCTYNUBIINI B CUCTEMY MEPEHOCUUKOB, HE
BO3BpAIIAETCs K TOH ke MoJjieKyie xjopoduiuia, oopaszyercs ADP u Pj u Beraensiercs CO;

I) OTOT OJJEKTPOH BO3BpallaeTcs K TOW K€ MOJIeKyse xjopodwumia, obOpasyercas ATP,
BoccraHasnuBaercss NADPH

8. IlepBHUHBIM aKIIENTOPOM YIIIEKHCIOTO Ta3a B 1ukie KanpBuHa sBisieTcs
a) 3-docdornuieprHoBas KUCIOTa

0) pubyno3o-1,5-mudocdar

B) 3-pochornuiepuHOBBIN aabaCTH]T

r) pudyno3o-1,5-mudocharkapbokcunasza/okcurenasa

9. Ilpu xakoMm ocBemieHnu PPEKTUBHOCTh MCIOIB30BaHUS CBETOBOM PHEPTrUU MpHU (POTOCHHTE3E
BbIILIE?

a) IPU HEMPEPHIBHOM

0) IpY UMITYJIbCHOM (TIPEPHIBUCTOM)

B) NIPY HEMPEPBIBHOM, HO OCBEIIEHHOCTh J0JKHA PUTMUYHO U3MEHATHCS

T') IPU NPEPHIBUCTOM, HO CBETOBBIE NIEPUO/IbI JOKHBI ObITh JTUTEIbHEE TEMHOBBIX

10. s GONBIIMHCTBA PAaCTEHUH YMEPEHHOH 30HBI MaKCHUMallbHask HHTCHCUBHOCTh (POTOCHHTE3A
JIOCTUTaeTCs IIPU TEMIIepaType

a) 15-20°C B) 25 — 35 °C
6) 20 — 25 °C r) 35 — 40 °C

11. OcHOBHas poib B IpoIleccax OTTOKA MPOIYKTOB (POTOCHHTE3a M3 JIMCTA M MX PACIPEIACIICHUH
M0 PACTEHUIO MPUHATIEKUT

a) haosme

0) kcuneme

B) IJIa3MaTUYECKUM MeMOpaHaM KJIETOK Me30(duiia JucTa
I') KJIETOYHBIM CT€HKaM KJIETOK Me30(]uiia JucTa

12. Pe3ynbTaThl CHCTEMAaTHYCCKUX W3MEPEHUI KOHIICHTPAIIMH YIJIICKUCIIOTO Ta3a B arMocdepe B
CeBepHOM MONyHIapUU MOKa3anu, 4To coaepxkanue CO; mo psiiy NpUYUH U3MEHSETCS B TEUCHUE
roga. OmuH u3 (HaKTOPOB W3MEHEHUs KOHIICHTPAIIMU YTJIEKHCIIOTO0 Tra3a — CE30HHBIE PUTMBI
dorocuHTe3a y pacTeHuil. B xakoM u3 mepeuncineHHbBIX MecaieB konmuuecTBo CO; B atmocdepe
Oy/ieT HauMEeHbIIUM?

a) B amperne B) B aBI'yCTE
0) B UIOHE T) B OKTSIOpe

13.B BHCKTpOH-TpaHCHOpTHOﬁ eI MI/ITOXOHI(pI/Iﬁ NEPBUYHBIM JOHOPOM 3JICKTPOHOB SBJISACTCA

a) BoccranoBneHHsrit NADH unmu FAD B) KHCIIOPOJ
0) Boza r) ATP

14. B 31€KTpOH-TPAHCIIOPTHON LENTH MUTOXOHIPUI KOHEYHBIM aKI[ENTOPOM JIEKTPOHOB SIBIIETCS



a) Boja B) YIJICKHUCIIBIN Ta3
0) KuCIopoa r) NAD" unu FAD”

15. Ha kaxnayro monekyiny NADH, okucieHHyt0 B 3J€KTPOH-TPAHCIIOPTHOM 1IENMM MUTOXOHIPUH,
obpazyercs

a) 2 ATP B) 4 ATP
6) 3 ATP r) 6 ATP

16. IIpu OKUCIIEHUH OJTHOM MOJICKYJIBI TIIFOKO3BI B SHEPIETHUECKOM OOMEHE B UTOTE 00pa3yercs

a) 8 ATP B) 30 ATP
6) 15 ATP r) 38 ATP

17. HauOoJiee BbICOKA HHTEHCUBHOCTD JbIXaHUS

a) B KOpHE B) B MEpUCTEMaX
0) B JIUCTHSIX ') B CEMEHax

18. CBOOOIHOKUBYITUMHU a30TPHUKCATOPAMH SIBJISIFOTCSI OAaKTEpHH poJia

a) Rhizobium B) Nitrisomonas
0) Azotobacter r) Nitrobacter

19. B pe3ynbTare AeHUTpUDUKALIAN

a) MoYyBa 00OramaeTcs JErkoJ0CTyITHbBIMUA COeAMHEHUSIMH a30Ta

0) mouBa 0OeHsEeTCS COSAMHEHUSIMH a30Ta

B) OCYUIECTBIISIETCS MUHEPAIU3alUsl OPraHMYECKUX a30TCOIEPKAIUX COSTUHEHUI

I) CO3MAIOTCS YCIOBUS JUIsl pa3BUTHS KIIYOGHBKOBBIX OakTepuil M CBOOOIHOKUBYIIMX
a30T(UKCATOPOB

20. 13 yka3aHHBIX 3JIEMEHTOB XYK€ BCETO PEYTHIIN3YIOTCS B PACTEHUSAX

a) KaJblMid, 60p B) pocdop, cepa
0) azoT, kanui ') MarHui, XJiop

21. Posib TOYBEHHBIX MUKPOOPTAHU3MOB IS KOPHEBOTO TUTAHMSI PACTCHHI 3aKJTFOYAETCS B
a) YCBOGHHMH aTMOC(EepHOTO a30Ta

0) cexperuu psga OMOTHYECKUX BEIIECTB, UCTIOIb3YEMbIX PACTCHUSIMH

B) MUHEpAITH3AI[UU OPTAaHUICCKUX OCTATKOB

T') BEpHO BCE, yKa3aHHOE B MMyHKTax a), 0), B)

22. B 6uonoruueckoi puKcay a30Ta MUKpOOpPraHU3MaMH TJIaBHYIO POJIb UTPaeT (pepMeHT

a) HUTpaTpeayKTas3a B) HUTPOTEHAa3a
0) HUTpUTpEAYKTa3a r) aMmuHOTpaHchepasa

23. BoccTaHOBIEHME HUTPATA 10 aMMHUAKA PACTEHUSMH OCYILECTBIISIETCS

a) CHayaJla HUTpaTpelyKTa30H, 3aTeM HUTPUTPEAYKTa301
0) cHayasla HUTPUTPELyKTa30H, 3aTeM HUTpaTpeyKTa301



B) TOJIbKO HUTPATPEAYKTA30M
I') TOJIbKO HUTPUTPENLYKTA301

24. 'V OONbLIIMHCTBA TPaBSHUCTBIX PACTEHUW INPEBpAllCEHUE HUTPATOB B OpraHUYECKUE
a30Tco/IeprKalllie COSAMHEHUS IPOUCXOAUT

a) TOJIBKO B KOPHAX B) TOJIBKO B JIUCTBSIX
0) B KOpPHSIX U JINCTBAX I') B JJMCTHSIX U IUIOAAX

25. Ilpu dhochopHOM rosiofaHuu HAbIIOJaeTCs

a) HHTCHCHUBHOC IMOKCITCHUC JIMCTHCB, HCKPO3bI 110 KpasAM JIMUCTHECB, MOJIOJABIC JIMCThS IMMOPAKAIOTCH,
3aChIXal0T U OTMHUPAIOT PaHbIIIE CTAPBIX

0) oOmiee ocnabieHue pacTEHWi, MOABICHHE HA JIMCTBSX, HE3PENbIX IJIOAAX KOPUYHEBBIX
HEKPOTHUYECKUX IISATEH, Toly00oBaTO-3€l1E€HOE C OpPOH30BBIM OTTEHKOM OKpAIllMBaHUE JIUCTHEB,
CKPYYHMBAHUE JIUCTHEB

B) OTMHUPAaHUE MEPUCTEMATUYECKUX 30H CTEeOJs, KOPHS M JIMCTHEB, MOSIBIEHHE YKOPOYEHHBIX
KOpHEH, MEJIKO CKPYYEHHBIX JIMCTHEB

I') TOYSUHBIH XJIOPO3 JINCTHEB, paspylleHHe XJI0poduIa U HapylleHHe CTPYKTYpbl KpaXMallbHbIX
3EpeH

26. Pe3koe yrHeTeHHe pocTa, XJIOpO3 JIMCTHEB C IOSBICHHUEM KpPaCHOBATBIX OTTEHKOB, ciaboe
[[BETEHHE — NPU3HAKH HEJIOCTATKA .... (HA308UMe MUHEPATbHbIL J1eMeHM)

27. YcBoeHnue atMochepHOro a3oTa OaKTEpHsIMU HA3bIBACTCA .... (HA3068UmMe npoyecc)

28. buosyiornueckoe OKMCIICHHIE COCJIMHEHUI aMMHMaKa JI0 HHUTPATOB ITIOYBCHHBIMU
MHKPOOpTaHU3MaMH HA3bIBACTCA .... (Ha306ume npoqecc)

29. Kak 0OBSCHUTH HATUYHE PA3HOOOPA3HBIX aMUHOKHCIIOT W TIOYTH IIOJIHOE OTCYTCTBHE HOHOB
NO3; B macoke (KCHJIEMHOM COKE) MHOTHX JPEBECHBIX PACTEHHI, B TOM YHCJE MPOU3PACTAIOLINX
Ha ToYBE, 00TaTON HUTpaTaMu?

30. Kak 0OBsICHUTH pa3HyI0 BEIMUUHY JbIXaTEIbHOTO KO3 PHUIMEHTA y TPOPACTAIOIINX CEMSIH
MIIEHNULBI ¥ TPOPACTAIOIINX CEMSH parca?

Mamepuanwi, ucnonv3yemoie 011 RPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCMU 00y aAIOUUXCA
no oucyuniune

MNPUMEPHBINA TIEPEYEHB BOITPOCOB K DK3AMEHY

1. ®usuonorus pacTeHU Kak Hayka. 3HaYE€HUE PACTEHUI JIJIs CYIIECTBOBAHUS KM3HU Ha 3eMIIe.

2. OOmas xapakTepUCTHKAa U OCOOEHHOCTH PACTUTEIbHBIX KJIeTOK. CTpoeHue U (DyHKIUH

MJIACTU]T U BaKyOJICH.

Crpoennie u GyHKIUHU KIETOYHON CTEHKU. AIOIJIAcT.

Ctpykrypa u ¢yHKIuM Ouosiornyeckux meMOpaH. OcoOeHHOCTH MeMOpaH pacTUTEIbHOU

KIIETKH.

5. OcHOBHbIE 3aKOHOMEpPHOCTH ocMoca. OcmoTruueckoe napieHue. OCMOTHYECKUN MEXaHH3M
MOCTYIIEHUS BOJIBI B KJIETKY.

6. PacTturenpHas KiIeTKa Kak OCMOTHYECKas cucTeMa. Typrop, TypropHoe JaBieHHe, COCyIas
cuna. [1nmasmonus. Luroppus.

~ow
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OU3NKO-XMMUYECKHE CBOWCTBA LIUTOIUIA3MBbI: BA3KOCTh, JIACTUYHOCTh. Poib OMOKOIIONIOB
nuTonaasMel. M3MeHeHne CBOWMCTB LMTOIUIA3Mbl PACTUTEIbHBIX KJIETOK IPU W3MEHEHUU
YCJIOBHM Cpe/bl (BOJHOTO PEKUMA, TEMITEPATYPHI).

Oco0OeHHOCTH BOAHOIO pPEXUMa y PACTEHUH pa3HBIX 3KOJOTMYecKMX rIpymm. 3akoH B.P.
3aJIeHCKOT 0.

[Tpupona u 3HaYeHHE MEMOPAHHOTO JIEKTPOXUMHUYECKOTO rpaauenTa. [laccuBHBIN TpaHCHOPT
MOHOB U MOJIEKYJI yepe3 MeMOpaHbI.

[Tpupona u 3HaueHHE MEMOPAHHOTO UIEKTPOXUMUYECKOTO I'PaJAMEeHTa. AKTUBHBIA TPaHCIIOPT
HOHOB 4epe3 MeM6panbl. CriocoOsl TpancnopTa HoHoB H uepes MemGpanbl. OcoGeHHOCTH U
snavenne H'-ATdcunTassl. BakteprnopoaomncuH.

Oco0eHHOCTH MOJIEKYJIIPHOTO COCTaBa PacTUTEIbHBIX OpPraHM3MOB. BeliecTBa BTOPUYHOIO
MeTabonu3ma.

XapakTepHuCcTUKa BaKHEHIINX YIIIEBOAOB PACTUTEIbHBIX OPIaHU3MOB.

JKupHble KUCIOTBI, )KUPBI U )KUPOIOJ00HBIE BEIECTBA (JIMIIOUbI) PACTUTENIBHBIX OPraHU3MOB.
HyxnennoBble kucnotsl. Perukanus.

HykneunoBele kucnotbl. Tpanckpunius. OcOOEHHOCTH PETYISIIMU SKCIPECCUU T'€HOMA Y
pacTeHuil.

Oco0eHHOCTH aMUHOKHCIIOTHOI'O COCTaBa pacTeHUM. XapaKTepucTuKa OeKOB PacTUTEIbHBIX
opranu3moB. TpaHcisanus.

Bonuelii pexum pacrenuit. @yHkiuu KopHs. KopeHb Kak crnenuann3upoBaHHBIA OpraH
NOTJIOUIEHUS BOJbI U MUHEPAJIbHBIX BEIIECTB.

MexaHu3MBbl OCTYIIEHUS] BO/bI B KOpeHb. PajnanbHblil TpaHcopT Bozbl B KopHe. KopHeBoe
JIaBJICHUE Y HUKHUI KOHLIEBOM JBUIATEIb.

Heo6xonuMocTh U 3HaU€HUE TPAHCIIUPALUU B KU3HEEATEIbHOCTH pacTeHui. JIucT kak opran
TpaHcniupanuu. Bepxuuii KOHIIEBOI JABUTATENb. TPaHCIIOPT BOJBI MO PACTEHHUIO (MEXAaHU3MBI
KCUJIEMHOTO TPAHCIIOPTA).

Pabora ycreun u ee perymsanus. @akTopsl, BIUAIONE HA padOTy YCTBHYHOTO amapara.
@DakTOpbI, BAUAIOIINE HA NOMJIOIEHNE BOABI KOPHEM U Ha TPAHCIIMPALIHIO.

Hcropus pasButus ydeHus o ¢orocunTe3e. DOTOCHMHTE3 KaK COBOKYITHOCTh CBETOBBIX H
TEMHOBBIX peakuuil. O61ee ypaBHeHHe poTocuHTe3a. [106anbHOe 3HaueHne HOTOCHHTE3A.
CrpykTypa, cBoiicTBa U (yHKIMU XJI0podmuioB. [IpeBpaiieHne HEprul CBETa B MOJEKYJe
XJIopoduIa.

CpoiictBa U (QYHKIMH J100aBOYHBIX (DOTOCHHTETHYECKUX IUIMEHTOB (KapOTHHOUOB,
(UKOOMIINHOB).

CseroBas ¢aza ¢otocuHTe3a. Murpauus sHepruv U 3nekTpoHoB B OTL[ xmopomacTos.
OcobeHHOCTH 6aKTepHATIBLHOIO (POTOCHHTE3A.

TemuoBas (aza porocuntesa. Cs-myth poTocuntesa (uukia KanpBuna).

Cy-iyTh hoTOCHHTE3A, €T0 aanTalMOHHOE 3HAUEeHHE.

MeTab0113M 1O TUIY TOJCTSHKOBBIX, €0 a/JalTallHIOHHOE 3HaUEHUE.

MeTab0:113M IrHUKOIEeBOI KHCIOTHI (OTOIBIXaHKE), €r0 aJalTallHOHHOE 3HaYECHHUE.

Perynsuus potocuHTe3a Ha pa3HbIX YPOBHIX OpraHU3aIUH.

Bausaue BHemHHMX (akTOpoB Ha (OTOCHMHTE3: HHTEHCUBHOCTM U KauecTBa CBETa,
Temneparypsbl, KoHueHTpauuu COz, BOAHOTO pexuMa, 31EMEHTOB MUHEPAIbHOTO MUTAHUS.
KneTtouHoe ppIXxaHME KaK COBOKYIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB.
Jlokanuzammst dtamoB apixaHuss B kieTke. Teopus B.M. Ilammamuna u A.H. baxa 00
aHa’pOOHOM M a3pOOHOM ATarax JbIXaHUS.

['mukonu3. B3auMocBs3b AbIXxaHUs U OpOKEHHUSL.

[{ukn qu- 1 TpukapOoHOBHIX KUCHOT (1uki Kpebea). ['rokcnnaTHbli UK, €ro 3HaYeHue.
HprxatensHast T MUTOXOHIpUIA.

['nnore3sl MemOpanHoro cunteza AT®. DHepreTHuecKuil BBIXO JbIXaHUS.

OxucnutenbHblil nentozodocdarueiii myts (I1PIT), ero 3HaueHue.

Perynsauus npixanus y pacrenuii. B3auMocBs3b AbIxaHus ¥ (OTOCHHTE3A.

Bnusinue dakropoB cpensl Ha abixanue: koHueHtpanuu Oz u CO,, TemmnepaTypbl, BOIHOTO
pEXKHMMA, JIEMEHTOB MUHEPAJIBHOTO MUTAHUS, MEXAaHUYECKUX ITOBPEKICHUM.



40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.
51.
52.
53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

Teopusi MUHEPATTLHOTO MUTAHUSI PACTCHHI. DJIEMEHTAPHBIA XUMUYECKUN COCTaB PacCTEHHUM.
Brnusinue BHemHUX (aKTOPOB HA MHHEPAITBHOE TTUTAHUE.

MakpoanemenTtsl. @usnonorudeckas posb K, Ca, Mg, P, S, Fe.

Muxkposnementsl. @uznonoruueckas poias B, Mn, Cu, Zn.

Oduznonoruyeckass poip aszora. Ammonudukanus, HuTpudukanus. Ilornomenue aszora
pacteHusiMu. JleHUTpUpUKAIIUSL.

YcBoeHHe aTMOC(EPHOro a3oTa MOYBEHHBIMH CHUMOUMOTHYECKUMU U CBOOOJHOKHBYIIMMU
a30THUKCUPYIOIUMU MUKPOOPTaHU3MAMHU.

[IpeBpaiienue azora B pacTeHusX. Peytunnszanus.

Poct pacrennii. Poct u auddepenunpoBka kinerok. DyHKIHOHHUPOBAHHE AaMUKAIbHBIX
MepUCTEeM No0era U KOPHS.

PazBuTtne pacreHuii. DTamnbl KM3HEHHOTO LMKJIA pacTeHuil. KOBEHWJIBHOCTh y pACTEHUU U
YCJIOBHS MIEPEX0/a K 3TAITy 3pEJIOCTH U PA3MHOKEHUS.

®u3H0I0rns IBETEHUS PACTEHUM.

DOUTOTOPMOHBI — «CTHUMYJSATOPBD» POCTa M PAa3BUTUS PACTCHUN: AyKCUHBI, ITUTOKUHUHBI,
ruO0epeIITHHBI.

OUTOTOPMOHBI — «WHTHOUTOPB» pOCTAa W PAa3BUTUS PACTCHHA: aOCIHM3WHBI, JTUJICH.
CHUHTEeTHYECKHUE PETYIATOPBI POCTA U PA3BUTHSL.

Brusinue BHenHUX (aKTOPOB HA POCT U pa3BuTHe. Posb puroxpoma.

Perynsauus pocta u pa3BUTHS paCTEHUN HA Pa3HBIX YPOBHSIX OpraHU3alUu.

[lepuonuueckue sBieHHUs B KU3HU pacTteHuid. llupkamueie putmbl. CyTOYHBIE U CE30HHBIC
puTMBI (OTOCHHTE3a, TpaHCHUpaluu. [[oHATHE 0 TOKOE U €ro MeXaHu3Max.

[TonsiTme cTpecca y pacTeHUd. AmanTalyud ¥ TPUCIIOCOOJICHUS K TICPEHECCHHWIO BBICOKHX U
HU3KUX Temmneparyp. Yuenne H.A. MakcumoBa o 3allMUTHBIX BemiectBax u Tteopus M.U.
TymaHOBa 0 3aKaJIMBaHUH PACTECHUM.

[Tpu kakoii Temnepatype (°C) ocMOTHYECKOE AaBIIEHHWE KJIETOYHOro coka Oyzaer paBHO 1,36
mlla, ecnu m3BectHo, uto B 0,25 M pactBope NaCl (i = 1,765) mnasmonu3a B KIETKE HE
Habmoaercs, a 0,35 M pactBop NaCl (i = 1,74) BbI3bIBa€T YrOJKOBBIH M1a3MOJTU3?

Haiit KOHIIEHTpalui0 pacTBOpa TJIIOKO3bI, M30TOHUYECKOTO JMJIS JAHHOW KJIETKH, €CIIU
U3BECTHO, yTO npu Temneparype 21°C ocMoTHUECKOE JaBIEHUE KIETOYHOIO COKa paBHO 8,23
aTM.

Haiitu ocmoTtHueckoe naBieHue KiaeTouHOro coka npu 22°C, ecnu uzBectHo, uro 0,3 u 0,4 M
pacTBOpBI caxapo3bl HE BBI3BIBAIOT IJIa3Monn3a kietku, a B 0,5 M pactBope Habmromaercs
YTOJIKOBBIN TIA3MOJIN3.

Berurcnuts  ocmotuyeckoe gasiaenne 0,2 M pactBopa KCI mpu 7°C  (M30TOHHYECKHIA
KO3 PUITMEHT JaHHOTO pacTBOpa paBeH 1,8).

JlucTed 3107€M ¢ OJJTHOTO PACTEHUSI TIOMECTUIIM B PACTBOPHI INIFOKO3bI MpH Temneparype 26°C.
B pactBopax xonnentpanueit 0,1 M, 0,2 M u 0,3 M mia3moinu3a B KJIeTKax He HaOII0JaI0Ch, B
0,5 M pactBope mpoMCXOAWI BOTHYTHIM Iutasmonu3, a B 0,4 M pacTBOope — YrOJKOBBIiA.
Ornpenenute OCMOTHYECKOE JIaBJIEHUE KIETOYHOTO COKa.

Beruncnute ocmotuyeckoe nasieHue 0,6 M pacrtBopa NaCl mpu 11°C. M3otoHnueckuit
Kod(puImeHT JaHHOTO pacTBOpa paseH 1,8.

Pacrenue nepecaxeno B mouBy. OcMoTHYeCKOE AaBiieHHE MouBeHHOro pactopa 0,2 Mlla. B
MOMEHT TOCaJKA OCMOTHYECKOE JaBJICHHE KOPHEBBIX BOJOCKOB paBHsioch 0,9 Mlla, a
Typropuoe aasienue — 0,8 MIla. CMokeT a1 3TO pacTeHHUE )KUTh Ha TaHHOHN 1ouBe?

[ToGer, B3BewIEHHBIN cpa3y mocie cpe3anus, umen maccy 10,26 T, a yepe3 3 mun. — 10,17 r.
[Tnomane nucTheB modera paBua 240 oM. Ornpenenure HHTEHCUBHOCTb TPAHCIIUPALIUU.
CKoJIBKO BOJBI MCHApUT PAaCTEHHE 3a 5 MHUH, €CIM MHTEHCHUBHOCTBH TpaHcnupanuu ero 120
I‘/MZ“-I, a Iomaab JucTheB 240 cM2?

JepeBo ¢ miomaaero JUCTOBOM MOBEPXHOCTH 12 M’ ucrapuio 3a 2 4 3 kr Bogsl. Yemy paBHa
WHTEHCUBHOCTb TPAHCIIUpauu?

Kopuu oamHakoBBIX MPOPOCTKOB TMOTPYKEHBI B COCYJBI C pacTBOpamMu O€3BPEIHBIX COJICH.
Ocmotuueckoe masinenue pactBopoB 0,1; 0,3; 0,5 u 0,7 MIla. Kak Oyzmer mpoucxoautsb
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BCaChIBAaHHE BOJbI KOPHSIMH, €CIM OCMOTHYECKOE JaBJIEHHE KIETOYHOTO COKa KOPHEBBIX
BOJIOCKOB 3THUX pacTeHuil coctasiser 0,5 MIla?

IToOer ¢ mIomanpo JUCTHEB 1,2 I[Mz 3a 4 muH ucnapuia 0,06 T Boasl. [Ipu 3TUX ke yCIOBUSAX
co cBOGOIHON BOXHON mMoBepxHOCTH mromansio 20 cm’ 3a 30 muu wmcmapmiocs 0,15 T.
Onpeznenure OTHOCUTENBHYIO TPAHCIUPALUIO.

Kak ombITHBIM ITyTeM MPOJIEMOHCTPUPOBATH, YTO PACTEHUE HA CBETY BBIJCISAET KUCIOPO?

Kak MoxHO 00HapyKuTh 00pa3oBaHUE Kpaxmalia B JUCTbAX Ha CBETY?

Kak ONBITHBIM IyTeM ONpEAETHTh [bIXaTeIbHbI KO3(PHUIMEHT, HUCHOIB3Ys MPOPOCIINE
CEMEHa pa3HbIX PACTCHHIL?

Kak onpenenuts TeMieparypHslii HOPOT KOAryJsiui LUTOILIa3Mbl?

Kak onpenenuts akTHBHYIO ()OpMY amMHiIa3bl B ceMeHax?
[TponeMoHCcTpUpYITE aKTHUBHOCTh KaTaja3bl B PpAacTECHUSX,
IPEJJI0KEHHOE IIPEToaBaTesieM.

Onpenenure OCMOTHYECKOE JaBJIIEHUE C
IIPEJJI0KEHHBIX IIPENOIaBATEIIEM.

Kak onbITHBIM ITyTe€M J10Ka3aTh, YTO B MOJIOABIX KJIETKAX LIUTOIIa3Ma Oojee Ba3Kas?
[TponeMoHCTpUpYiTE SBICHHE KOJIMAYKOBOTO IJJa3MOJIHM3a C IIOMOIIBI0 00OpYAOBaHUS,
IPEI0KEHHOT 0 IIPeroJaBaTelIeM.

Kak onpenenuTe MHTEHCUBHOCTH TPAHCITUPALIUH JICTHEB BECOBBIM METOJIOM?

Kak onpenenauTbs OTHOCUTENIbHYIO TPAHCIUPALUIO?

Kak nponeMoHCTpupoBaTh MpHcachiBaroliee JeiHCTBUE TpaHCIUpaLuu?

Onumure npocreimuili cnocod xpomarorpaduyeckoro pasjieneHusi MTUrMEeHTOB (pOToCHHTE3a
Ha (puabTpOBaNIBHON Oymare.

UCIOJNIB3YSl  000pyaOBaHHUeE,

IIOMOIIBIO O60py,I[OBaHI/I${ u O6T>€KTOB,

B KOHIC U3YYCHHUA JUCHHUILJIMHBI IOABOAATCA UTOTH pa6OTI)I CTYACHTOB Ha JICKIUMOHHBIX W

MMPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUA 3apa6OTaHHI>IX 0aJI0B B TEUEHHE ceMEeCTpa.

Kpurepun oueHnBanusi 3HaHUH 00y4AKOIIHMXCSH M0 AMCHMILINHE

Dopmuposanue 6AITbHO-PEUMUH2080U OYEHKU pabomvl 00YYaAOWUXCs

[Tocemenue Pabora Ha
[Tocewmenue
. a0OpaTOPHBIX | JTabOpPaTOPHBIX DK3aMeH
b (9005171 .
3aHATUN 3aHSTHSIX
Paz6amnoBka mo 12x1=12 20x1=20
? 272 6aina 96 GayioB
3 BUJaM paboT OasoB 6amioB
=
3 CyMMapHbIit 12 Gannos 20 6amnoB 304 Gamnna 400 6annoB
\© | MaKCUMaJIbHBIN Oasut max max max max

Kpumepuu oyenusanus pabomsi obyuaiowezocs no umozam 6 cemecmpa

Ouenka baaasl (4 3E)
COTJIIMYHOY 361-400
«XOPOIIO) 281-360

«YAOBIIETBOPUTEIBHO» 201-280
«HEYOBJIETBOPUTEIILHO 200 u meHee

6. MeToauyeckue yKkazaHus 1Jisl 00y4aOmMXcs 10 OCBOCHUIO AU CHUIIHHBI
Jlexumonnble W mabopaTopHbIE 3aHATHS MO (U3MOJOTHH PACTEHUN TOJKHBI MOAYMHATHCS

M0CJIEI0BATEIbHOMY CUCTEMHOMY MoAXoy. M3yueHne marepuaia HampaBieHO HAa (GOpMHUpPOBaHUE
B CO3HAaHUHM CTYJICHTOB YCTOMYMBBIX MEXIPEJAMETHBIX CBS3€d C JPYTUMH JTUCHHUIDTHHAMHU
060TaHMYECKOro (B YaCTHOCTH) U OMOJNIOTHYEeCcKOro (Boob1e) npoduseii: MoseKyIsspHOil OnoIorHei,



Oouoxummuen, Ono(U3MKOH, ITMTOJIOTHEH, TeHETUKOW, MUKPOOHOJIOTHEH, aHaTOMHEH 1 Mopdooruei
pacTeHuii, GpUTONEHOIOTHEH, (PUTOMATONOTHEN, SKOIOTHeH, pACTEHUEBOCTBOM H JIp.

B usnoxxeHnn Teopernueckoro marepuasia Hanbosee 3¢h(HEKTHBEH MPOOIEMHBIA MOAXO,
AKTUBUPYIOIIUI MO3HABATEIBHYIO JIEATEIBHOCTh CTYACHTOB. Tpedyercss mpUMEHeHHE HArJIsAHOTO
U IEMOHCTPAIlMOHHOTO MaTepuana (TalJull, BUIEOCI0KETOB, MPE3CHTAlui, MOJIeNIeH U T.I1.).

JleaTenbHOCTh MPErnoAaBaTeis MpU NMPOBEICHUH JIA0OOPATOPHBIX 3aHATHHA HarpaBlieHa Ha
COBEpIICHCTBOBAHUE Y CTYICHTOB WHIUBUIYaJbHBIX HABBIKOB PELICHUS TEOPETHUECKUX U
NPUKIIAJHBIX 33/1a4, BEIPAOOTKY HaBBIKOB MHTEJUIEKTYaIbHON paboTHI.

Ha naGopatopHblx 3aHATHSAX 0O0s3aTeNieH KOHTPOJb CO CTOPOHBI IMpernojaBaTens 3a
COOI0OZICHHEM TEXHUKHU 0€30MaCHOCTHU CTYJCHTaMH.

B Hagane maGopaTopHOro 3aHATHA TMPENOAABATENb ONpPEACHSeT Ieib, (OPMYIUPYET
OCHOBHBIE BOIPOCHI U MPOOJEMBbI MO H3y4aeMOW TeMe, 3HAKOMUT CTYJEHTOB C METOJUKON U
npaBuwiaMd paboTel. IS BBINOJIHEHHs J1a0OpaTopHOW padOTHI  IenecoodpazHo  pa3OUTh
CTYJEHYECKYIO TPYIIy Ha 3BeHbs (10 2 Yell.) Ui MUKPOrpynnbl. B KoHIe 1a00paTOpHOTO 3aHATHUS
MIOJIBOJISAITCSI UTOTH, (POPMYITUPYIOTCS BHIBOJIBI, PEIICHUS, IPOBOAATCS YIPAKHEHUS HA 3aKPETUICHUE
3HaHui U T1.1. [IpenoaaBarens oleHnBaeT paboTy, OTBETHI U BBICTYILICHUS CTYJCHTOB Ha 3aHSATHUH.

3a0maroBpeMeHHO IpenoaBareib JODKEH JaTh 3alaHue CTYACHTaM JJIsi CaMOCTOSITEIbHON
MOJTOTOBKHU MO TeME CJICYIOIIEro JJa00paTOPHOTO 3aHSATHSI.

Jlnist opraHu3anyy TEeKYIEro KOHTPOJIS 3HAaHUH PEKOMEHIIyeTCSl MCIOJIb30BAHNE TECTOBBIX
3amaHuil. TecTtoBble 3amaHusi MO Kypcy «QPU3MONOTHs pacTeHui» pa3paboTaHbl C y4eTOM
BO3MOXXHOCTH JTUCTAHIIMOHHOW pabOThl, BKIIOYAIOT 4 TpaAMLIMOHHBIE (OPMBI: 3aKPBITBIA TECT,
OTKPBITBIN TECT, TECT HA YCTAHOBJICHHUE MPABUJIBHON MOCIEI0BATEILHOCTH, TECT HA YCTAaHOBIICHUE
COOTBETCTBUS MEX/1Y IPOLIECCAMH, TTAPAMETPAMU WIIN SIBICHUSMH.

3HaUUTENbHAS A0S y4eOHOU paOdOThI O AUCHUIUTHHE «DU3NOJIOTHS PACTEHUIY OTBOJUTCS
Ha CaMOCTOSITEJIbHOE U3y4YeHHE cTyieHTaMu. CTyIeHT IIPU COAEHCTBUN IIPENIOAABATENS OBJIAZCBACT
HaBBIKAMHM CaMOCTOSATEJILHONW pabOThl ¢ y4eOHON M Hay4YHO-HCCIIEI0BATEIbCKON muTeparypoi. Ha
JEeKIUSIX CTYIEHT IOoJy4aeT OCHOBOIIOJIAralolIMi MaTepual B paMKax 0a30BOH NpOrpaMmbl
M3y4aeMOll JHCUUIUIMHBI, HO PsI BOINPOCOB IO YCMOTPEHUIO IpenojaBareis TpedyeT
CaMOCTOSITEJIBHOTO U3yUEHUSI.

B xoxne n3yuenns kypca «®U3n00rus paCTEHUID CTYIEHT:

1. Bener TepMHUHOIOTMYECKUH CII0Baph MO Ka)KIOMY U3 Pa3zeiioB.
2. Bener terpanp 1o nabopaTOpHOMY NMPAKTUKYMY, IZI€ OTpakaeT XOJ Ka)JI0ro MpaKTHYECKOIo
3aHATHUS C yKa3aHUEM PE3yJIbTAaTOB OINBITOB (B BUJE PUCYHKOB, PACUETOB, CXeM, TaOJIMII, BBIBO/IOB).

VYcTHble n0KTabpl (MUHU-BBICTYIUIEHUS) JIENAIOTCS MO KaKIOM TeMe C LEbi0 IPOBEPKU
TEOPETHUYECKUX 3HAHUM OOy4arolerocsi, ero CIOCOOHOCTH CAMOCTOSITEIbHO NPHOOpETaTh HOBBIE
3HaHUS, paboTaTh ¢ UH(HOPMALIMOHHBIMH PECYPCAMHU U U3BIIEKATh HYKHYIO HHQOPMAIHIO.

Jlokmampl  3aciaylIMBalOTCs B Hayajge J1adOpaTOpHOTO  3aHATHS — IOCHE  U3ydEeHUs
COOTBETCTBYIOIIEN TeMBI. [IpOJOIKUTENBHOCTh JTOKJIAJA HE JOJDKHA MPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET MO JKEJIAHUIO U3 MPEATI0KEHHOTO CITHUCKA.

IIpy moAroTroBke NOKJIAJa CTYAEHT JOJDKEH M3YYHThb TEOPETHUYECKHUH MaTepHall, UCIOJIb3Ys
OCHOBHYIO M JIONIOJHUTEBHYIO JIUTEpaTypy, COCTABUTH IIJIaH JIOKJIA/a (IIepeueHb paccMaTpHBAEMbIX
UM BOINPOCOB, OTPAXKAIOLUMX CTPYKTYpPY U IOCIEIOBATEIbHOCTh MaTepHuaja), IOJArOTOBUTH
npe3eHTanuo. [Inan qokaaga HeoOX0AUMO MPeIBAPUTENBLHO COTIAcOBaTh C MPENOAaBaTEeIeM.
BricTynienue AOKHO CTPOUTHCS CBOOOAHO, yOeauTenbHO M aprymeHTHpoBaHo. IIpenonaBarens
CJIE/IUT, YTOOBI BBICTYIUIEHHE HE CBOJIMJIOCH K MTPOCTOMY BOCIPOU3BEACHHIO TEKCTa, HE JOIyCKaeTcs
MIPOCTOE YTEHUE COCTABJICHHOTO KOHCIIEKTA JI0KIaa. BeicTynaromuii Takxke JoIKeH ObITh TOTOBBIM K
BOIIPOCAM ayIUTOPUU U JUCKYCCHUU.

BOHpOCLI AJI1 CaMOCTOSATCIIBHOT'O U3YYCHUA CTYACHTAMU YKA3aHbI B m.4 HpOFpaMMBI.

IInanb1 1a00paTOPHBIX 3AHATHIH



Ha naGopaTopHBIX 3aHATHAX CTYICHT JOJDKCH CTPOTO CIIEI0BaTh MHCTPYKIUSM H TIOPSIIIKY,
KOTOpBIC OMpeneNsieT mpenoaaBareib. Llenb kaxmoit paboTel eMko chopMmynrpoBaHa B Ha3BaHUHU
nabopaTopHO paboThl. X0 1a00paTOPHOTO 3aHATHS OAPOOHO M3JI0KEH B pakTukymax. Ocoboe
BHUMaHHE HYXHO YAEIATh TpeOOBaHMSIM TeXHMKH Oe3zomacHoctd. Ha maGopatopHOM 3aHATHH
KaXIbIii CTYJIEHT HMMEET BO3MOXHOCTh IPOBEPHUTh TIIyOMHY YCBOCHHS Y4eOHOrO MaTepuaa,
MOKAa3aTh 3HAHHWE TMOHSATHH, TEPMUHOB, 3aKOHOB, METOAOB (Qu3nonoruu pacrenuil. OdopmieHue
7a00opaTOpHOIl PabOTHI C ONMMCAHHWEM IEPEYHS MaTepHalioB M 00OpYIOBaHUs, XOJa padOTHI, ee
PE3YIbTAaTOB U BHIBOAOB MPOU3BOANUTCH KAXKIbIM CTYJICHTOM B CHGHI/IaHBHOfI TCTpaau.

Jlabopamopnas paboma Ne 1. IlonmydeHne HCKyCCTBEHHOM KieTouku Tpayoe.

Jlabopamopnas paboma Ne 2. SIBneHus mia3Molin3a U ACTIa3MOJIH3a.

Jlabopamopnas paboma Ne 3. I3MeHeHHe TPOHUIIAEMOCTH IIUTOILIA3MBbl JIJIs1 BELIECTB KJIETOYHOTO
COKa MPU MOBPEXKICHHH.

Jlabopamopnas paboma Ne 4. SIBnenue Typropa.

Jlabopamopnas paboma Ne 5. Hakornenue kpacutelns (HEUTPaIbHOTO KPaCHOTO) B BaKyOJsX H
MNPWKHU3HEHHOE OKpAIIMBAHKUE KJIETOK JIUEPMHUCA YELTYH JyKa.

Jlabopamopnas paboma Ne 6. BrnusHue WOHOB Kallus M KalblUs HA BA3KOCTHh ITUTOILIA3MBI
(KOJITaYKOBBIN TJIA3MOJIU3).

Jlabopamopnas paboma Ne 7. ®opMma 1ia3MoiiM3a B PacTyIIMX M 3aKOHYMBIIMX POCT KIJIETKax
3710/eH.

Jlabopamopnass paboma Ne §. OrmnpeneneHue OCMOTHYECKOTO JaBJIEHUS KJIETOYHOTO COKa
MIa3MOJUTHYECKUM MeTo1oM (110 [le-Dpusy).

Jlabopamopnass paboma Ne 9. OrnpeneneHue OCMOTHYECKOTO JaBJIEHUS KJIETOYHOTO COKa
pedpaKTOMETPUUECKUM METOIOM.

Jlabopamopnas paboma Ne 1(. KadyecTBeHHBIE METO/IBI ONPEACTICHHUS TPAHCIIHPALIHH.
Jlabopamopnas paboma Ne 11. HabmioneHus 3a ABHKEHUSMHU YCTHUIL TTOJI MUKPOCKOIIOM.
Jlabopamopnas paboma Ne 2. OnpeneneHve MHTEHCUBHOCTH TPAHCIIUPAI[UU BECOBBIM METOJIOM
(o yMEHBIIIEHUIO MACChl CPE3aHHBIX JIUCTHEB).

Jlabopamopnas paboma Ne 13. IlpucaceiBaroriee JeiHCTBUE JTUCTHEB.

Jlabopamopnasa paboma Ne 4. llonyuyeHue CUPTOBOM BBITSKKUA MUTMEHTOB JjucTa. [lomydenue
BBITSDKKH KapOTHHA.

Jlabopamopnas paboma Ne 15. Paznenenue nurMeHToB j1cta MetogqoM Kpayca.

Jlabopamopnasa paboma Ne 16. Pa3neneHue NUIMEHTOB JINCTa METOAOM XpomaTorpaduyeckoi
azcopOLuu.

Jlabopamopnas paboma Ne 17. XuMu4eckrue CBONCTBA MUTMEHTOB.

Jlabopamopnas paboma Ne 8. Onruyeckue CBOHCTBA NUTMEHTOB (XJIOPOPHIUIOB H
KapOTHHOMJIOB).

Jlabopamopnas paboma Ne 19. O6HapyxeHue npouecca poToCHHTE3A.

Jlabopamopnas paboma Ne 2(). O6HapykeHHE aMUIa3bl B IPOPACTAIOIIUX CEMEHAX.
Jlabopamopnas paboma Ne 21. OmnpeneneHue IbIXaTelbHOTO KO3 QUIMEHTa MPOPaCTAOIINX
CEeMSIH.

Jlabopamopnas paboma Ne 22. OnpeneneHre akTUBHOCTH KaTaja3bl B paCTEHHUSX.

Jlabopamopnas paboma Ne 23. MUKpOXUMHUUYECKHUI aHAIIU3 30JT6I.

Jlabopamopnas paboma Ne 24. O6HapyKeHUE HUTPATOB B Pa3IMUHBIX YacTIX PACTEHUH.
Jlabopamopnas paboma Ne 25. 3amuTHOE IeWCTBUE caXxapo3bl IPU HUZKUX TEMIIEpaTypax.
Jlabopamopnas paboma Ne 26. OnpeneneHue TeMIepaTypHOro Mopora KoaryJisiiuy [UTOIIIa3Mbl.

7. IlepeyeHb OCHOBHOI M JONOJIHUTEIbHON yueOHO# auTepaTypsnl, UHTEepHET-pecypcoB,
HEO0X0AMMOM )i 0CBOEHM S JUCUMIIJIMHBI.

OcHoBHas1 JiuTEpaTypa



1. Kynukosa, E. I'. ®usmnonorust pacrenuii : yueonoe nocodbue / E. I'. Kynukosa, 1O. B.
Kopsrun, H. B. Kopsiruna. — Ilensa : I[IIAY, 2018. — 192 ¢. — Tekcr : snekTpoHHbIH // JIaHb :
asekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/131063

2. Ckynuenko, B. b. ®usnonorus pacrenuii : yuebnoe nocodue / B. b. Cxymuenko, O. H.
Mansimesa, M. A. Uybunckuii. — Cankt-Ilerepoypr : CIIOIJITY, 2017. — 104 c. — ISBN 978-
5-9239-0999-9. — Texkcrt : anexTpoHHbIH // Jlanb : anekTpoHHO-0nOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/102993

3. ®usunonorus u OMOXUMHUS pacTeHui : yueOHoe mocobue / coctaButenu C. A. ['yxBuH [1
np.]. — Ilepcuanosckuii : Jlonckour 'AY, 2019. — 172 c¢. — Texkcr : anekTpoHubid // Jlans :
anekTpoHHOo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/133430

JonoHUTeILHASA JUTEpPaTypa

1. Kapaces, B.H. ®usnonorus pacTeHHil: JKCIIepUMEHTabHBIE HcciaenaoBanus / B.H.
KapaceB, M.A. KapaceBa ; IloBomKCKUI TOCYZapCTBEHHBIM TEXHOJIOTMYECKUM YHHBEPCUTET. —
Momkap-Ona : TToBO/KCKHiT rocyapcTBEHHbIH TeXHONOrnueckuil yuusepeuter, 2018. — 312 c. :
WJL. - Pexum JOCTyma: o MOJIITHACKE. - URL:
https://biblioclub.ru/index.php?page=book&id=494310

2. Antunkuna, JI. A. TlpakTukym 1mo (Gu3UOIOTHH U OHMOXMMHHU CEIbCKOXO3SHCTBEHHBIX
pactenuii : yaeOHnoe nocooue / JI. A. Autunkuna, B. U. Jlesun. — Pszans : PTATY, 2020. — 164
c. — ISBN 978-5-98660-363-6. — Tekct : anmexkTpoHHBIN // JlaHb : 3IEeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/164663

3. Kopsrun, FO. B. ®usunonorust pacrenuii : yuebnoe mocodbue / FO. B. Kopsrun, E. T.
Kymnuxosa, H. B. Kopsiruna. — Ilen3sa : [I'AY, 2019. — 308 c. — TekcT : anekTpoHHbIH // JIaHb :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/131084

4. Cytarun, B. I1. ®usunonorus pacrtenuii : yuebHoe nocoodue / B. II. Cyrarun. — Tseps :
Teepckas 'CXA, 2018. — 337 c. — Tekcr : 31ekTpoHHBIHA // JlaHb : 37IeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/134222

Humepnem-pecypcut

- «®Duznonorus pacrenuit». XKypnan Poccuiickoil akamemuu Hayk. / [DIeKTpOHHBIH pecypc].
Pesxxum nmoctyna: http://www.rusplant.ru

- «bromnerenr OOmecTBa ¢usnonoroB pacteHuit Poccumy». Ilepuoanueckoe uHGOpPMAIMOHHOE
uznanne ODP. / [DnexTponnslit pecypc]. Pexxum noctyna: http://ofr.su/bulletin
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JIucT cornacoBaHus pabouel nporpamMMbl
y4eOHON JUCLUITITHHBI (IpaKTUKH)

HanpasJjieHHe NOArOTOBKH: 44.03.05 INenaroruveckoe o6pazoBaHm1e
IMpo¢uas: buonorus. Xumus

Pa6ouasn nporpamma Ou3n0IOrus pacTeHui

Coctasurenn: U.C. KoHseB — Y IbSHOBCK: yal'I1y, 2023.

[TporpaMma COCTaBlieHa C Y4eTOM (enepasbHOro rocyapCTBEHHOIO
o6pa3oBaTelbHOrO  CTaHAapra  BBICLIETO obpazoBaHusi 10  HaNpaBJIEHUIO
noarorokud  44.03.05  [lemaroru4eckoe obpazoBaHue,  YTBEPKAEHHOrO
MuHucTEpCTBOM — 00pa3oBaHus M HayKH Poccuiickoii  denepaiuu, #u B
COOTBETCTBUH C Y4€OHBIM ILIAHOM.

Cocrasurenu 277 ___ W.C. KonsieB

(noonucs)
PaGouas nmporpaMma y4eOHOW AUCLMUIUINHBI (mpakTHKK) 0a00peHa Ha 3acelaHny

kadenpsl GuoOrHy U XuMun "S" Mas 2023 r., mpotokon Ne 10
3aBenyroumii kapenpoi
” — H.A. Jlenrecosa 25 08 AOA S

QUYHAR NOONUCH pacuugposka noonucu oama

PaGouas mnporpamma y4eOHOW JHCLHUILIMHbI (MpakTHKK) ~CcorjiacoBaHa ¢
Oubn1oTEKOM
CotpyaHuK 6UOIHOTEKH

J (;;,‘{ 10.B. MapcakoBa 5.8 2023

auunaf noonuce pacuugppoera noonucu oama

[lporpaMma paccMOTpeHa W Of00peHa Ha 3acefaHni  yHeHOro — CoBera

ecTecTBeHHO-Teorpapuueckoro daxynprera "31" Mas 2023 1., IPOTOKOI Ne6

I[Npencenarens y4eHOro copeTa ecTecTBeHHO-reorpadyeckoro Gakyibrera
/ZB ~ JI.A. ®ponos 21.05.2025.

nuuras noonuce pacuugposra noonucu oama
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