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MecTo IUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Hucuuruinaa «D@U3H0JI0THS pacTeHH» OTHOCUTCA K aucuuiuinHam OOs3aTeNbHOW YacTh
broka 1. JIucuurmnuael (Moaymu) IIpeaMeTHO-METOAMYECKOTO MOIYIIS YIeOHOTO IUIaHA OCHOBHOU
npodeccuoHaNbHOW  00pa3oBaTeIbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHUA — HPOTPAMMEI
OakanaBpuaTta 1o HamparieHuto noarotoBku 44.03.05 Ilemarormdeckoe oOpa3oBaHHe (C ABYMS
npopwIsiMA  TIOATOTOBKM),  HANpaBIEHHOCTh  (mpo¢wmib)  00pa3oBaTeNbHON  MPOrpaMMBI
«["eorpadus. buosorusy», ouHOl HOPMBI 0OyUEHUSI.

JlucuuIuiiHa OMUpaeTcst Ha pe3ynnbTaThl 00ydeHus, c(hOPMUPOBAHHBIC B paMKaX JUCIUILINH
yuebHoro turana 1-4 cemectpoB: AHaTtomMus W Mop(oJoTHs pacTeHud, MuKpoOHoIOoTHS C
OCHOBaMU BUPYCOJIOTHUHU.

Pe3ynbTarhl u3ydyeHUs IUCHUIUIMHBI SIBJSIOTCS OCHOBOM JJIsi W3yY€HUs IUCLMIUIMH U
npoxoxaeHus npaktuk: Oomas skonorus, L{uronorusi.

1. IlepeyeHr NJAHMPYEMBIX pe3yJIbTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3YJIbTATAMM 0CBOCHHUSI 00pa30BaTe/bHOM MPOrpaMMbl

Henabro ocBoeHuss UCHMILINHBI «DU3MOJOTUS pacTeHU» sBiseTcss (OPMUPOBAHUE
Mpe/ICTaBICHHs O (PU3HOJIOTUN PACTEHUH KaK HayKH, €€ OOLIMX KOHIEMIUAX U METOJ0JOrHYEeCKUX
BOIIpPOCaxX, HM3y4eHHE OCHOB NPHUMEHEHHUsS IOJY4YEeHHbIX 3HaHUN B Oyaymeid npodeccun s
pElIeHNs HCCIEeNOBAaTEeNIbCKUX W NPUKIATHBIX 3a7ad, (OPMHUpPOBAHHME Yy CTYAEHTOB Hay4yHO-
apryMEHTHPOBAHHOW TO3UIMM B OTHOIIEHWHW OXPaHbl TMPUPOTHON Cpepl U PalMOHATBHOTO
MIPUPO/IOIOJIE30BAHUS.

3agayaMu  OCBOCHHS  JUCHUIUIMHBI  SBISIIOTCS  (OPMUPOBAHWE y  CTYIAEHTOB
€CTECTBEHHOHAyYHOT0 MMPOBO33pEeHMs] Ha 0a3e MpelCTaBIeHMH Kak O cBOeoOpa3uu >KU3HU
pacTeHuid, Tak M 00 OOHmMX 3aKOHOMEPHOCTSX OPraHM3aIlid BCETO JKUBOTO; HM3yYCHHE OOIIMX
KOHLEMIUI U METOA0JOTrMUYECKUX BOMPOCOB (PU3UOJOTUU PacTeHU, ucTopun e€ GopMUPOBAHUS U
Pa3BUTHS, OCHOBHBIX pa3fesioB (U3MOJIOTHM pacTeHUH; H3ydeHHe (YHKIUU PaCTUTENbHBIX
OpraHM3MOB Ha OCHOBE COBPEMEHHBIX JOCTM)KEHMH HAayKH; HW3Y4Y€HHE PpOJHM OTIENbHBIX
MOJIEKYJISIPHBIX MEXaHH3MOB B METa0OJM3ME PACTUTEIbHOM KIETKH U PErYyJSIUN KHU3HEHHBIX
MIPOLIECCOB.

B pesynpTate ocBoeHMs HporpaMMmbl OakanaBpuaTa OOYUYaOLIMMNCS JIOJDKEH OBJAJETh
CIIEIYIOIUMU pe3yidbTaTaMu oOyueHuss no aucuuivinHe Pusnosiorus pacrteHuil (B Tabnuie
MIPEJICTAaBJICHO COOTHECEHHE O0Opa30BaTENIbHBIX pPE3yAbTATOB OOY4YEeHHUS 10 [AUCHUIUIMHE C
WHIUKaTOpaMu AocTkeHus kommerennmii): YK-1.1; YK-1.2; VK-1.3; T1K-1.1; TIK-1.2; T1K-1.3;
I1K-3.1; I1K-3.2

KoMmnerenus u OO0pazoBarenbHbIe PEe3YNbTAThI AUCIUTITHHBI
HMHIUKATOPHI € (aTarnbl GOPMUPOBAHUS AUCIUTLINHBI)
IOCTHXKEHUS B
3HAET yMeeT BJIAJIEET
IUCLUIUINHE
VK-1 Cnocoben

OCYIICCTBJIATH IIOUCK,
KpI/ITI/ILIeCKI/Iﬁ aHaJn3

u CHHTE3
uHpOpMaIny,
IPUMEHSATh
CHUCTEMHBIH  TOJXOJ
ISt pereHus

IIOCTaBJICHHBIX 3aaa4




VK-1.1.
JlemoHCTpHUpYyET
3HAHHE OCOOEHHOCTEH
CHUCTEMHOTI'O u
KPUTHYECKOTO
MEIIIIEHHS,
apryMEHTHPOBAHHO
bopmupyet
COOCTBEHHOE
CYKJIEHHE M OIICHKY
uH(pOpMaINY,
MIPUHAMACT
000CHOBAHHOE
peleHue.

OP-1

CHCTEMY MOHCKA U
aHaIM3a
HE00X0JUMOH
uHbOpMaIUU IS
pereHus
MIOCTaBJICHHBIX 33124

VK-1.2. Ilpumenser
noruyeckue GopMbl U
MPOLEAYpHI, crIocoOeH

OP-2
aHATM3UPOBATH HA
00111eM ypOBHE

K  pedriekcud 1O HUCTOYHHUKHU

MOBOJy COOCTBEHHOM uH(popMaLy,

51 qyXKO0i CJIOKUBILIHECS B

MBICITATETHHON HayKe OI[CHKH

JESTENBHOCTH. uH(bopMaluu

VK-1.3. Aranmsupyer OP-3

HMCTOYHUKH OCHOBHBIMHU

nH(pOpMaLUU C LETbI0 npuéMamMu

BBISIBJICHUS ux COTIOCTaBJICHUS

MPOTUBOPEUUI u pa3HbIX UCTOYHUKOB

MOUCKA JOCTOBEPHBIX uH(pOopMaLnH;

CY)KJICHUH. HaBbIKaMU
oTpeesieHus
MPAKTHYECKUX
IOCJIEACTBUHI
npeJiaraeMbIxX
pelIeHM 3a/1auun

IK-1 Cnocoben

OCBauBaTh u

UCI0JIb30BATh

TEOPETUYECKUE

3HAHUA u

MPAKTUYECKUE YMEHHUS

u HaBBbIKU B

MpeIMeTHON obsactu

npu pelieHuu

npodeccrnoHaIbHBIX

3a/au

IK-1.1 3naer | OP-4

CTPYKTYpPYy, COCTaB U | CTPYKTypy, COCTaB U

TUIaKTUYECKHe TMIaKTUYECKHE

€IMHULIBI TIPEMETHOH | €IMHULIBI

oOmacTu COJIepIKaHUS

(mpemoaBaeMoro MPErno1aBaeMoro

peaIMeTa). npeaMera




[K-1.2 Ymeer
OCYILECTBISATh OTOOpP
y4eOHOTO
COJepKaHUs Ui €ro
peanu3au B
paznmuuHbIX  (popmax
oOyueHust B
COOTBETCTBUU C
tpeboBanusmu OI'OC
OO0.

OP-5

OCYIIECTBIISITH  OTOOD
y4eOHOTO
COJIepPIKaHHS TSt
pa3sHbIX bopm
o0OyueHus

IK-1.3
JlemoHCTpUpYET
YMEHUE
pa3zpabaTbiBaTh
pasznuuHble  (OPMBI
y4eOHBIX 3aHATHI,
MPUMEHSATH  METOJIBI,
MIPUEMBI "
TEXHOJIOTUU
oOy4yeHHs, B  TOM
qucle
nH(pOpMalMOHHbIE.

OP-6

HaBBIKAMU
pa3pabOTKH  pa3HBIX
dbopm 3aHITHH,
METOIAMHU u
nprueMaMu 00ydeHus

IK-3 Crniocoben
(dbopmupoBaTh
Pa3BUBAIONIYIO
00pazoBaTeNbHYIO
cpeny st
JOCTHKEHUS
JMYHOCTHBIX,
MIPEIMETHBIX "
MeTarnpeIMEeTHBIX
pe3yIbTaToOB
o0Oy4eHus: cpeacTBaMu
MPETI01aBaeMBbIX
y4eOHBIX TIPEAMETOB

T1IK-3.1 Biazeer
criocobamMu
UHTErpauu y4eOHbIX
MPEAMETOB TUTSI
OpraHu3aIH
pa3BUBarOIIEH
yueOHOU
NEATENBHOCTH
(uccnenoBaTenbCKOM,
IIPOEKTHOM,

TPYNIOBOH U JIp.).

OP-7

criocobamMu
dbopMupOBaHHS u
peanu3aiu
nporpamMM  pa3BUTHS
METAaIpeIMETHBIX
YHUBEPCAIbHBIX
yueOHBIX  JEeHCTBHIA,
UCTIOJIb3YEMBIX B
MpenoaBaHuu
pa3zenoB OHOJIOTUI




[1K-3.2. Hcnonssyer OP-8
o0Opa3zoBaTeNbHBIN HaBbIKAMH  BbIOOpa
MIOTEHLIAAT pPErHOHAJIbHBIX
COLUOKYJIbTYPHOU IPUMEPOB
Cpelobl  peruoHa B MCII0JIb30BaHUS
MPENOJABaHUN JIOCTHUKECHUH,
(npenmera 110 CBSI3aHHBIX c
npodmio) B yueOHOMH MIPENoAaBaEMbIM
U BO BHEYPOUHOU [IPEAMETOM, B
NESATENBHOCTH. yueOHOM 51 BO
BHEYPOUYHOU
JIESITEJIBHOCTH
2. O0beM JUCHMIUIMHBI B 3a4eTHbIX €IMHUIAX C YKa3aHHEM KOJU4YecTBa
aKaJeMM4YeCKMX 4YacoB, BblIIGJICHHBIX HAa KOHTAKTHYI0 padory o0y4yalummxcsi ¢
npenojgasareseM (M0 BHIAM Y4eOHBIX 3aHATHH) M HAa CaMOCTOATEJbHYI padory
00y4aroumuxcs
VYueOnble 3aHATHS =
S
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3. ConepxaHue TMCUMILIMHBI (MOAYJIsA), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesam) ¢
yKa3aHHeM OTBEJeHHOI0 HAa HHUX KOJMYECTBA aKaJeMHYeCKMX YacOB M BH/JI0B Y4YeOHBIX

3aHATHMN.

3.1. Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U

6UO008 YUeOHbIX 3AHAMUL

HanmeHnoBaHue pasaciia U T¢M

KonnyecTBo vacoB 1o
dbopmam oOyueHUS




JIekIIMOHHBIE 3aHATHA

JlaGopaTopHbie 3aHSATHUS

CamocrosTenbHas pabota

6 cemecTp

Pa3nesn |. BBenenne. ®u3nosorusi pacTuTebHOM KJIETKH, BOJAHbINI
PEKMM PACTHTEJIbHOM KJIETKH

Bsenenue.

Tema 1. Crnenuguyeckne 0cOOEHHOCTH CTPOEHUS U (HYHKIIMOHUPOBAHUS
PaCTUTENBHBIX KIIETOK.

Tema 2. XumMuueckue KOMIOHEHTHI pACTUTEIbHBIX KIETOK.

Tema 3. MeMOpaHHBII TPAaHCHIOPT B PACTUTEIbHBIX KJIETKAX.

Tema 4. Bomublii 0OMEH W OCMOTHYECKHE SIBJICHUS B PACTHTEIIBHBIX
KJIETKAX.

12

12

Paznen |l. Boaublii pexkum pacreHusi, BOAHBIN JAeUUHUT H
YCTOHYHBOCTH K 3acyxe

Tema 1. IloHdatne o0 BOAHOM pexume pacTteHus. PHU3HOJOTHYECKHE
MEXaHHU3Mbl KOPHEBOTO JABJICHUS U TpaHCHMpalUK. TpaHCIOPT BOJBI B
pPacTCHUH.

Tema 2. ®OuU3MOJOrMYECKHE OCHOBBI aJanTalliii WU YCTOWYHUBOCTH
pacTeHui K (paKTopam, BIHSIONIIM Ha BOJAHBINA PEKHUM.

10

Paznen I11. @oTocunTe3

Tema 1. CymuocTe W 3HaueHue (oTocuHTE3a. XapaKTepUCTHUKA
(hOTOCMHTETHYECKOTO anmapara pacTeHUH.

Tewma 2. CBeroBas (paza dpoTocuHTE3A.

Tema 3. TemHoBas da3za poTocuHTE3a. AanTallMOHHBIE MOAU(PUKAIINH
dboTocuHTE3a. Perynsmus u 3K0JIOrndecKre acrekThl (POTOCHHTE3A.

10

10

Pa3nen V. [Ipixanue, azantanus K HeJOCTATKY KHCJI0POaa

Tema 1. CymHocth W crenuduka IbIXaHUS PacTeHUH. XUMHU3M
KJIETOYHOTO JIbIXaHUS PaCTECHUM.

Tema 2. Perynsmus apixanus, aJanTald U YCTOMYUBOCTH PACTEHUH K
¢dakTopaM, BIMSIOMIMM Ha JbIXaHWe. B3auMOCBA3b [JbIXaHHUS W
(dhoTocuHTE3A.

Pa3znen V. MuHepa/jibHOe MUTAHUE, ATANITANMS K 32COJIEHUIO

Tema 1. OmnemeHrapHbiii coctaB pacrenuil. [lormomenue wu
MpEeBpaIICHUs BAKHEHIINX 3JIEMEHTOB MUHEPAIIBHOTO MUTAHMUSL.

Tema 2. As3oTHbIf o0OMeH pacreHuil. @PaxkTopbl, BIUAIOIIKE Ha
MHHEpaJIbHOE MUTAHUE U a/IalITAllUH K HUM.

Pazgen VI. ®usnosiorusi ycroiuMBOCTH PACTeHUH K BBICOKMM H
HHU3KHM TeMIepaTypam

Pazgen VII. Poct n pa3BuTHe pacTeHuii.

Tema 1. Crnemuduxa mnpoueccoB pocTa W pa3BUTHS y pacTeHHH Ha
pa3sHBIX YPOBHSX OpraHU3alMU. XapaKTepUCTHKa M (U3UOJIOTHYECcKast
PoJIb (PUTOTOPMOHOB.

Tema 2. BnusHue BHYTPEHHUX M BHEIIHUX (DAaKTOpPOB Ha pPOCT H
pa3BuTHe pacTeHHiH. OU3HOIOTUs [IBETEHHUS.

Tema 3. Wurterpauus u peryasuus (pU3HOIOTMYECKUX MPOLECCOB B
pacTeHuH.




| BCEITO:| 24 | 40 | 53 |

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) Oucyuniunbl

PA3JEJ |. BBEJEHUE. ®U3UOJIOTUS PACTUTEJBbHOM KJIETKH, BOJTHBIN
PEJXUM PACTUTEJBLHOM KJIETKH

Beenenmne. [Ipenmer, 3anaun u Meronbl (usnonorun pacreHuil. Poiab u Mecto pacreHus B
xuBoM Mupe. Choenuduka MeradboiauM3Ma pacTeHUH 10 CpPaBHEHMIO C JKUBOTHBIMU U
MUKpOOpranusmMamu. Mecto (pu3HoI0ruu pacCTeHUN B IIKOJILHOM KypCE €CTECTBEHHBIX HayK.

Tema 1. Cnennpunueckne 0CO0EHHOCTH CTPOEHUS  (PYHKIIMOHUPOBAHUS PACTHTEJbHBIX
KJIETOK.

Crnenuduueckre 0COOCHHOCTH KJIETOK PAaCTEHHI MO CPaBHEHUIO C OAKTEpUSIMHU U KIETKaMHU
KUBOTHBIX. POJIb 1 MECTO TEMBI B IIKOJIBLHOM Kypce OMOJIOTHH.

OyHKIMOHANBHAS POJIb OTAEIbHBIX OpPraHouaoB KieTok. Choenuduueckas poJib B
MeTaboaM3Me OpPraHouI0B, TUIMUYHBIX JJIs pacTeHUil (IUIacTU/bl, BaKyosb, KJIETOYHAs CTEHKA).
CuMbunoTHueckas Teopusi IPOUCXO0XKIEHUS TUIACTU U MUTOXOHIPUM.

[IpencraBienue o cUMILIACTE, allOIUIACTE U SHIOILIACTE.

Tema 2. XumMnueckne KOMIOHEHTBI PACTHTEJIBHBIX KJIETOK.

Baxneiimue opraHmdeckue BemiecTBa pacTeHH. OcoOeHHOCTH MeTabojn3Ma OCHOBHBIX
IPYyINIl OpPraHUYEeCKUX COEAMHEHUH B pacTeHusx. CTpyKTypa M CHHTE3 HYKJIEHMHOBBIX KHUCIOT U
O€NKOB.

Tema 3. MeMOpaHHBIH TPAHCIIOPT B PACTUTEIbHBIX KJIETKAX.

®duznosiornyeckass pojb MeMOpaH M MPOHUIIAEMOCTb KJIETOK JJIsl Pa3HbIX COEIUHEHMH.
[TaccuBHBIA ¥ AKTUBHBIA TpaHcHopT 4epe3 memOpanbl. Poap Na®, K'-AT®asel u H'-AT®assl.
ConpsiKEeHHBIH TPAaHCIOPT PA3IUYHBIX HOHOB Yepe3 MeMOpaHy, CUMIIOPT M aHTHIIOPT.

Tema 4. Bognblii 00MeH M1 OCMOTHYECKHE SIBJIEHUS] B PACTHUTEIbHBIX KJIETKAaX.

ITormomenue Boapl kiaeTkamu. OCMOTHYECKHE SBJICHUS B KJIEeTKax. [Ipencrasienue o BOTHOM
MOTEHIMaNe KJIeTKU pacTeHus. CoCcTosHUE BOJbI B KJIETKaX, CBOOOJHAS U CBsI3aHHAsI BOJA.

PA3JIEJ Il. BOIAHBIA PEXHM PACTEHMsS, BOJHBIA JEGULUT WU
YCTOMYUBOCTD K 3ACYXE

Tema 1. Ilonsitue 0 BOXHOM pekuMe pacTeHusi. DU3MOTOTMYECKHE MEXaHU3MbI
KOPHEBOI'0 JaBJICHHs M TPaHCcHUpanuu. TpaHCHoOpT BOAbI B PACTEHHH.

CpolicTBa BOJBI M 3HAYECHHUE BOJABI B JKM3HEIEATENBHOCTH OpraHu3MoB. IlonsaTne o BoxHOM
pPEXMME PACTUTEIBHBIX OPTaHU3MOB.

ITormomenue Boxel kopHeM. KopHeBoe naBieHue, miad, ryrrauus. MexaHusMm co3naHus
KOPHEBOTO JIaBJICHUS U aKTUBHOI'O TPAHCHOPTA BOAbl. DaKkTOpHl, BAUSIOLIME Ha paboTy KOpHEH Kak
MOTJIOLIAIOUIETO OpraHa.

Tpancnupanus, HEOOXOOUMMOCTb U 3HAUEHHE TPAHCIHMPALMU B JKU3HEAEATEIbHOCTH
pacrenuid. Jluct kak opran TpaHcnupauuu. IIpucaceiBaroliee AEHCTBHE JMCTHEB. YCTbUYHAA
peryisuys TpaHCHIUpAaUWMW. BiusHue BHENIHMX YCIOBUM Ha TPAHCIUPALMIO, €€ CYTOUYHBIE H
CE30HHbBIC U3MEHEHUS.

Ilepensuxenue Boabl mo credmo. Kcunemusiit Tpancnopt. HuwkHuit 1 BepxHUH KOHILIEBbIE
JBUTATEIM BOJHOTO TOKAa, WX BEIWYWHA, HCTOYHMKHA DHEPruu. MeXaHu3M aare3uu-Kore3uu-
HATSKECHMUS.

Tema 2. ®U3nH0I0rH4eCKHE OCHOBBI AJANTANMI U YCTONYMBOCTH pacTeHuil Kk pakropam,
BJIMAIOIIUM HA BOAHBIH PEKUM.

[ToMikunoruapuyeckue U roMOMOTrUAPUIECKUE pacTeHUs. BOIHBIN peXUM pacTEeHUN pa3HbBIX
HKOJIOTUYECKUX THUIIOB W Pa3HbIX JKU3HEHHbIX (opMm. BnusHue BOJHOTO cTpecca Ha
¢u3nosornueckue mpouecchl y pacTeHuid. DHU3HOIOTMYECKHE OCHOBBI 3aCyXOYCTOMYMBOCTH.
Pabotet H.A. MakcumoBa. OcobGeHHOCTH OOMEeHa BEIIECTB y 3aCyXOYCTOMUYMBBIX PACTECHHM.
Kcepomopdnas crpykrypa. [IpaBusno B.P. 3anenckoro. M3meHneHus 3acyxoyCTOMUYUBOCTH PACTCHUIA
B OHTOI€HE3€, KPUTHYECKUE Neproibl. PDU3HUOIIOTMYECKHE OCHOBBI OPOLLICHHUS.



PA3AEJ I1l. POTOCHUHTE3

Tema 1. CymHocTs U 3HaYeHHe GoTocHHTe3a. XapaKTePUCTHKA (POTOCHHTETHYECKOT O
annapara pacTeHmii.

CymHocTs, ompeneneHue, riodaabHoe 3HadeHue ¢GotocuHTe3a. Mcropus OTKpHITHA U
uzyuenust ¢orocunresa. [lonsrue o aByx ¢azax (OTOCHHTE3a, WX JIOKAIHU3ALUS B CTPYKTypax
xjopormiacta. OOmiee ypaBHeHHe (oTocuHTe3a. JloKa3aTrenbcTBO BOJHOTO MPOUCXOKICHHUS
KHUCII0pO/1a IIPU (POTOCUHTESE.

Jluct kak opraH ¢orocurTe3a. DOTOCHHTETHYECKHE MUTMEHTHI, MX CTPOCHHUE, CBOWCTBA,
¢bynkuuu. Ponmbp B QoTOCHMHTE3€ pasNMYHBIX YYacCTKOB CIEKTpa BHAMMOTO cBera. I[loHsatme o
MUICMEHTHBIX CUCTEMAaX MEMOpaH XJIOpOIIACTOB.

Tema 2. CBeroBasn ¢a3a porocunresa.

Jlokanu3ammst CBETOBBIX peaknuii ¢otocuHre3a. [lpeacraBmenue o QoTocucremax
xjoporuiactax. Ilepemada TOTJIOIIEHHONW SHEPrUM CBETOBOTO KBaHTAa MEXIY MOJEKyJIaMu
nurMeHToB. O¢pdekr Omepcona. doroxumuyeckue Impouecchl (OTocHHTE3a, (OTOJINU3 BOBI,
MUTpalldsg SHEPruM U JNeKTpoHOB B (otocuctemax u OTL xmopomnactoB (Z-cxema).
®dortocuHTeTHyeckoe  (pochopunupoBanue, IUKIMYECKOE M HEIMKIMYecKoe. MexaHusm
bocpopunuposanus, Teopus I1. Murtyena.

Tema 3. TemHoBass ¢ga3a ¢orocuHTe3a. AfanTaluoHHbIe MOAN(pUKAIMN (POTOCHHTE3A.
Peryssinus v 3K0JIorH4YecKue acneKThbl poTocHMHTE3A.

Jlokanu3anusi TeMHOBBIX peakiuii. Cs-myTh, 3Tamnsl nukia KanpBuHa (kapOoKcHIMpOBaHUE,
BOCCTaHOBIIeHHE, pereHepaius). @Oyukuus Pb®d-kapbokcunassl/okcurenasst  (RUBISCO).
Metabonu3m rauKosieBOM KHUCIOTHI (poroapixanue) y Csz-pacTeHuil. AnanTanvoHHas poJib
(dhoToMBIXaHMS.

Csnyts  dorocwnTesa  (mmki  Xorya-Cmoka-KapnumoBa wu  CAM-Merabonusm).
AnanTanmonHas posib Mogudukanuii Cs-mytu porocunTesa. bakrepuanbHbiid poToCHHTES.

Perynsanus ¢orocuHTe3a Ha YpOBHE XJIOPOIUIACTOB, TKAHEH JIMCTA, ILIEJIOr0 PACTEHMS.
JIOHOpHO-aKIENTOPHbIE B3aUMOOTHOILIEHUS NP (POTOCUHTESE.

Bnusaue BHemHHX ycnoBHH Ha (oTocuHTe3. BiusHue Ha (QOTOCHMHTE3 MHTEHCHBHOCTH U
KadectBa cBeTta, KoHueHTpammu CO wu Oz, BausHue TemmepaTypbl, BOJOCHAOKCHHUS U
MHUHEPAJIBHOTO NMUTaHUA Ha GoTocuHTEe3. CBsI3b MPOLECCOB (POTOCUHTE3A U JABIXaHUS.

PA3JEJI IV. IBIXAHUE

Tema 1. CymHocTh M crieniu(pUKa AbIXaHUSA pacTeHuil. XUMHU3M KJIETOYHOI0 JbIXaHUSA
pacTreHuii.

HeoOxoauMocTe 3aTpaT 3HEpruu Uil NOAJEpkKaHMUA >KU3HU. KierouHoe papIxaHHe Kak
COBOKYITHOCTb OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX IpolueccoB. OCOOEHHOCTH 3SHEPreTHYECKOro
oOMeHa pacteHuid. Pojb 1 MECTO TeMBI B IIKOJIBHOM Kypce OHOJIOTHH.

Teopus B.W. ITamtanuna 06 aHaspoOHOW M a’dpoOHOM ¢azax apixaHus. ['eHeTHYecKas CBS3b
OpO’KEHUS U JbIXaHMSL.

Jlokan3anust MpoLEeccoB IbIXaHUs B KIETKE.

depMeHTHBIE CUCTEMBI U CYOCTPAThl AbIXaHUS.

AnaspoOHast u a’poOHas asbl abixanus. [nukonns, nukin Kpebca, rimoKCUIaTHBIM UK.
JlbIxaTenpHas JIEKTPOHHO-TPAHCIIOPTHAsA  LEMNb MUTOXOHJIPU " OKHUCIIMTEIILHOE
¢dochopumiposanue. KommuectBo AT®D, oOpasyromiedics B aHadpoOHOW M a’poOHOM (hazax
npIxaHus. MexaHusMm MemOpaHHoro QocdopunupoBanus. Teopus II. Mwutuena. CxoactBo
MeMOpaHHOTo (hocopuaMpoBaHus B XJIOPOIUIACTax U MUTOXOHApHUAX. [leHTO30(ochaTHBIN MyTH
JBIXAHHUS.

Tema 2. Perynsiums ObIXaHM#A, aJaNTAMM M YCTOHYHMBOCTH pacTeHHil K (akTopam,
BJIMSIIOIIMM HA JbIXaHHe. B3aumMocBs3b AbIXaHUA U (POTOCHHTE3A.

OcCHOBHBIE MEXaHH3MBbl PETYJSLMN JbIXaHWS PACTEHUH Ha Pa3HBIX YPOBHSIX OpraHU3alLllU.
JbIxaTenbHbI KOAQPUIIUEHT.

BnusiHue BHENIHMX W BHYTPEHHUX (akTOpoB Ha JpixaHue. Perymauus npixanus. CBsi3b
MEXAY IbIXaHUEM U MPOAYKTUBHOCTBIO PACTEHUI. AfjanTanys pacCTeHUH K HEJOCTATKy KUCIOPOJa.



PA3JIEJ V. MUHEPAJIBHOE IINTAHUE

Tema 1. DuemeHnTapHblii coctaB pacreHuil. Iloryomenne U nNpeBpaileHus BasKHeH M X
3JIEMEHTOB MUHEPAJIbHOI0 MUTAHUS.

Hcrtopus ydyeHHs O MHUHEpaJbHOM NMTAHUU PACTEHUH. DJIEMEHTapHbI COCTaB PACTEHUS.
307bHBIE 3IeMEHTHl. Makpo- 1 MUKPOAJIEMEHThI paCTeHUH UX (prU3HOIOTHYECKOE 3HAUCHHE.

Wonnblii roMeocTas. AHTaroHU3M HOHOB.

MexaHu3Mbl NOMIOLIEHUS MHUHEPAIBHBIX JJEMEHTOB KOpHEBOW cucremon. HesaBucumocThb
MOTJIOLEHUS] MOHOB OT MOTJIOLIEHUs BOJbl. Accumuisiuus ¢ocdopa, cepbl, Kaaus U IPYrUx
2JIEMEHTOB MUHEPAJIBHOTO ITUTAHUS.

Tema 2. A3oTHbIii 00MeH pacTeHmil. @aKTOPBHI, BJMAIINE HA MAHePaJIbHOE IUTAHNE H
aJanTalnuu K HUM.

A3oTHBII 00MeH pacTeHMd. Ero ocoOeHHOCTH, OTIHMYAIOIMIME €ro OT a30THOTO OOMeHa
#*uBOTHBIX. PaboTel [I.H. [IpsaunmaukoBa. Mctounuku azora B mouBe. Dukcamusi arMochepHOro
a30Ta MOYBEHHBIMU MHKpoopraHusmMamu. AMMoHu¢ukauus u Hutpupukauus. Ilorepu azora B
nouse. Jleuutpudukanud. [Iytn accummisgnuy aMMuaka U HUTPATOB B pacTeHUH. CHHTETHYECKas
GyHKIMS KOpHEBOM cHucTeMbl pacTeHus. (OCOOEHHOCTHM CHHTE3a aMHUHOKHUCIOT, AaMMJIOB,
¢uToropMoHoB U ankanouaoB. Padots! [I.A. CabunuHa.

DU3HOIOTUYECKUE OCHOBBI MPUMEHEHHS YI00pEHUH.

Ananranus pacTeHUH K 3aCOJICHUIO.

PA3IEJ VI. ®U3UOJIOTHS YCTOMYNBOCTH K BBICOKMM W HU3KUM
TEMIIEPATYPAM
DU3MONOTUYECKUE OCHOBBI XOJIOJJOCTOMKOCTH W MOpo30ycToWuuBOCTH. [IpeamoceBHoe
3akanuBanue. Kprnonporekropsl pactutenbsHbeix kineTok. Posis ABK. TemnoBoii ctpecc pacteHui.
AgnanTanus K BBICOKUM Temneparypam. benku terosoro moka (BTII).

PA3JIEJI VII. POCT Y PASBUTHUE PACTEHUM.

Tema 1. Cneunduka nmpoueccoB pocTta U Pa3BUTHUSA Y PACTEeHHIl HA Pa3HbIX YPOBHSX
oprafHu3anum. XapakTepucTuka u (pu3noJ10ru4eckas pojb (pUTOropMOHOB.

[Tonsatus "onrtorenes", "poct", "pazButue". 3akoHOMepHOCTH pocrta. CBoeoOpasue pocTa
pactenuii. M3meHenue meraboiiu3Ma W DHEPreTUKU MPHU MPOXOXKACHUM (a3 pocTa KIETKH U
MUTOTHUYECKOTO LIUKIIA.

Tunsl pocta. Ilepmoamunocts pocta. CocTosiHUE TIOKOA y pacTeHud. Buabsl mokos:
BBIHYXJICHHbI U ¢usnonoruyeckui (riayOokuif). VYcioBUS BbIXOJAA M3 COCTOSIHHSI TOKOSI.
AJnanTuBHAs poJb MOKOS, €r0 3HAYEHUE JUIsl MOpPO30-, )Kapo- U 3aCyXOYCTOMUMBOCTH PACTEHUH.
Perymsimust mpoiieccoB pocta U BIMSHHE BHEHNIHMX (AKTOpOB Ha pocT. PocToBbie IBMXKEHUS
pactenuii. Tponu3Mbl U HACTHH, UX (PUIUOJIOTHYECKIE MEXAaHU3MBbI U aJJAlITUBHAS POJIb.

Mepucrembl. Ux opranuzanus. [lokosimuiics neHTp KOpHS U MepHcTeMa OKUIaHHs mooera.
®a3bl nenenus, pactsukeHus u auddepenimpoBku kinetku. daza pacTsbkeHus — crnenuduueckas
0COOCHHOCTh KJIETOK pacTeHuil. COOTHOLIECHUE JeNIEHUsI U PACTsDKEHUS KIIETOK MPU POCTE Pa3HBIX
OpPraHoOB PAacTEHUH B CBA3M C UX (DYHKIUSAMU. Perynsius KIeTOYHBIX ACNECHUN Y MHOTOKIETOYHBIX
opraHu3MoB. B3aumonelicTBue Mexay pocToM U pa3BuTueM. GUTOropMoHsl. McTopust OTKpbITHS,
CTpO€HHUE, OMOCUHTE3, METa00IN3M, PYHKINU U PU3HOTIOTHYECKOe AeHCTBUE (PUTOTOPMOHOB.

[IpencraBieHne 0 MexaHU3MeE ACUCTBUS (PUTOTOPMOHOB Ha T€HETUYECKOM U MEMOpaHHOM
ypoBHsX. [IpUHIUNBI U BO3MOKHBIE MEXaHU3Mbl TOPMOHAIBHOM PETrYISIIMU MPOLECCOB POCTa U
paszButus. llpakTHueckoe HCHONb30BaHHWE (PUTOTOPMOHOB B pacTeHHeBOACTBe. CHHTETHUECKHE
perynaropsl pocta. ['epOuruabt.

PazButue pactenuil. JleneHnue oHTOreHes3a Ha 3Tarbl.

Tema 2. BausiHue BHYTPEHHHUX M BHEIIHUX (paKTOPOB Ha POCT M pa3BUTHE PaCTeHHUN.
DuU3M0JI0rus BETCHUS.

dutoxpomHas cucrema pacteHuid. CtpoeHue W nokanmuzanus ¢uroxpoma. Crnemnuduka u
MEXaHU3M JICHCTBUS (PUTOXPOMHOM CHCTEMBI B PETYISALIUU Pa3HBIX TpolieccoB. Ponb puroxpoma B
(hOTOMEePHOIMYECKUX PEAKIIUIAX PACTCHHI.



TOTUIIOTEHTHOCTD KJIETKU U KYJIbTYpa U30JIMPOBAHHBIX KIETOK M TKaHEW. cnosb3oBanue ee
B OHMOTEXHOJOTHMHM W CelleKUuu. [uOpuau3anuss pacTUTENBHBIX KIETOK M TEeHHas HWHXXEHEpHUs
pacTeHui.

Crapenue pacrenuid. Teopuss H.II. Kpenke o IUKIMYECKOM CTapeHUH M OMOJIOKEHUU
pacTeHui.

Perynsanus nepexona pacTeHHU B TEHEPATUBHOE COCTOsIHUE. SIBIIEHKE sipoBU3anuu. SIpoBble
o3uMble (OpMBL. ATanTUBHAS POJIb sipoBU3aMH. SBieHue gortonepruonusma. ['pynmsl pacTeHHi ¢
pa3nuyHOi (POTOMEPUOANIECKON peakuued, ee aJanTHBHOE 3HaueHWe. DU3MOJIOTHS IBETCHHUS
pactenuil. [lerepMuHanus rnojaa pacTEHUM.

Tema 3. UnTerpanus u peryasinusi pu3no10ru4ecKUX MpoueccoB B PaCTEHUH.

Paznenennie QyHKIMI MEXTy KIETKAMH M OpraHaMH B MHOTOKJIETOYHOM OpraHu3Me
pacrenus. IlpencraBieHume o TromeocTase. YPOBHH DPETYIANHMHA  METa0odu3Ma  KIIETKH
(renermyeckuii, MeMOpaHHbIN, Tpoduueckuii). [lepenBrxeHne BeeCcTB B paCTEHUH.

[IpotyKIIMOHHBII TPOLIECC PACTEHUSI U MHTErpalus B HEM Pa3HbIX (YHKIMH: (GOTOCHHTE3A,
JBIXaHUs, pOCTa, MUHEPAIBHOIO MUTAHMS, BOAHOIO pexuMa. JJOHOpHO-aKLIENTOPHBIE OTHOIIECHUS U
TPAHCIIOPT ACCUMWJIATOB B pacTeHUU. B3amMoaelcTBUE OPraHOB pPAaCTEHUs, KOPPEISALHH, KOpPHE-
JUCTOBast cBA3b. HeoOX0IMMOCTh M3yueHUs! pacTeHUs KaK LIEIOCTHOIO OpraHu3Ma i BRIpaOOTKU
METO/IOB TOBBIIIEHHUS €ro MPOAYKTUBHOCTH M YCTONYMBOCTM K HEOJArompHsITHBIM (QaxTopam
Cpelbl.

4. TlepeyeHb Y4eOHO-METOAMYECKOI0 OOecmeyeHHUsi JIsi CAMOCTOSITEIbHOH PadoThI
00y4aroIuXCcH Mo JUCUMUIIJIMHE

O6mmit o0BeM CaMOCTOSTENBHOW pabOTHI CTYACHTOB IO JUCIHIUIMHE BKJIIOYACT
ayIUTOPHYIO M BHEAYIUTOPHYIO CAMOCTOSATEIbHYIO Pa0OTy CTYJICHTOB B TEUECHUE CEMECTpa.

AynuTopHas ~ caMoOcCTOsATeNbHass  paboTa  MMoJApa3yMeBaeT  BeIEHUE TeTpagd IO
1ab0paTOpHOMY MPAKTUKYMYy, /€ CTYIEHT OTpa)kaeT XOJ KaXKIOTo MPAKTUYECKOTO 3aHSATHS C
yKa3aHHEM pe3ylbTaTOB OMBITOB (B BHUAE PHUCYHKOB, pacueTOB, CXeM, TaONWll, BBIBOJOB).
CryneHTaM mpezsiaraeTcs BBINOJTHEHHE TECTOBBIX 3a/JlaHUi MO M3YyYEHHBIM TEMaM, KOTOpPbIE
BKJIIOYAIOT TEPMHUHOJIOTMYECKUE BOMPOCHI, BBHIIIOJHEHUE PACUYETOB, pElICHUE 3a/ay MPUKIATHOTO
xapakrepa. Tekymas arrecTanus ¢ LEJIbI0 MOHUTOPHHra KauecTBa OOydeHHs MU OauibHO-
PEUTHUHIOBOM OILEHKM YCIIEBAEMOCTH CTyJEHTa NPEJCTaBIICHA CJICAYIOIIMMH paboTaMu:
BBITIOJIHEHUE JTa0OPAaTOPHBIX padoT, pelieHrue TEeCTOBBIX 3aJaHuil, yuactue B «Kpyribix cromax»
(moxI1aIbl, MUHU-BBICTYIUICHHS ).

s pyOeXHOTO KOHTpPOJISI 3HAHUM CTyAEHTaM MpeUIaracTcsl BBIMOJIHEHHE KOHTPOJIbHOTO
TECTUPOBAHUS MO OJIOKY TEM UJIU Pa3JIeNoB.

Bueayauropnast camocTositenpHasi paboTa BKIIOYAeT MPUOOpPETEHHE CTYIEHTaMU HaBBIKOB
paboTel ¢ y4eOHOW M HAyYHO-HCCIIENOBATENbCKOW JIUTEpaTypoil M ocyilecTBiseTcss B (opme
MOATOTOBKH K YCTHBIM JOKJIaJaM (MUHU-BBICTYILICHUSIM).

Bonpocul ona camocmoamenvnozo uzyuenusn 00yuaouiumucs
(npumepnvie memot munu-gvicmynienuit 01a «Kpyanozo cmona)
CtpoeHue u CUHTE3 MUKPO(DUOPHILT 1IEJUTFOJI03bI, TEMUIIEIUTIONIO03, IIEKTHHOB.
[Ina3masieMma pacTUTENBHBIX KIETOK.
SAApo pacTUTENbHBIX KIETOK.
DHI0MEeMOpaHHbBIE CTPYKTYPHI PACTUTENBHBIX KIIETOK.
CrpykTypa v QyHKIIUU TEPOKCUCOM, TTIMOKCUCOM, OJIEOCOM.
OHTOreHe3 miacTua U MUTOXOHIPHUH.
I'enoM u OeNOKCHHTE3UPYIOIIas CUCTEMA TUTACTHU].
[uTockener pacTUTENBHOMN KIETKH.
MeTo 161 U3y4eHHUss MEMOPAHHOTO TPaHCIIOPTA.
0. Ctpykrypa u cBoicTBa Boibl. @OPMBI BOJIBI B PACTUTENBHBIX KIIeTKaX. BoaHbIE pacTBOPEI.
11. Ctpoenue nuCTa KaK CHEHATU3MPOBAHHOTO OpraHa (OTOCHHTE3a.
12. dyHKMOHANBHAS OPTaHU3AIMSI IUTMEHTOB B XJIOPOILIACTaX.
13. Mexanu3m (109MHOTO TPAHCTIOPTA.

RoOoo~Nooa~wONE



14. AHOKcUTEeHHBIH (HOTOCHHTE3.

15. luanugycToiuMBOE ABIXaHUE PACTEHUM.

16. Kitetka u akTuBHBIE POPMBI KUCIOPOIA.

17. Ipixanvie B OTOCHHTE3UPYIOIICH KIIETKE.

18. PapguanbHbIi U AadbHUNA TPAHCTIOPT HOHOB IO PACTEHHIO.
19. VpTpaMuKpO3I€MEHTHI.

20. Apanraiy pacTeHU K 3aCOJICHUIO.

21. Peyrunusanus B paCTeHUH SJIEMEHTOB MUHEPAJIHHOTO TTHTAHMS.
22. KineToYHbId UK.

23. DMOpHoOTeHe3 pacTUTEIHHOTO OpraHu3Ma.

24. CeHWIIBHBIH dTal pa3BUTHS PACTECHHIA.

25. [Ipouecchl pa3apakuMOCTH U BO3OYIMMOCTH Yy PACTEHHIA.
26. PocToBBIC IBIKEHUSL.

27. IMMYHUTET pacTeHHH.

28. Peakiusi CBepX4yBCTBUTEILHOCTH.

29. ®UTOXUMUS BTOPHYHOTO META00IM3Ma PACTEHHH.

Zlﬂ}l CamocmoamebHoll R0020MOBKU K 3aHAMUAM NO 0ucuunnunepexomen0yemc;l
ucnoJjibzoeamos yqeﬁuo-memoouuecxue mamepuaiivl:

Konsee U.C., Ily3axoea A.1. PykoBOJCTBO K MPAKTHUYECKUM 3aHATHSAM IO (DU3UOJIOTHH PACTCHUM
JUIsL CTYJIEHTOB €CTECTBEHHO-Teorpaduieckoro dakynpTeTa. — YabsHoBck: YialTIY um. M.H.
VaesiHoBa, 2002. —Y.1. - 23 ¢., 2006. — Y.2. - 16 c. http://ulspu.ru/

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

bopucosa I'l., Epmowun A.A., Manesa M.I'., Yyxuna H.B. OCHOBbI OMOXWMHH BTOPHYHOTO
oOMeHa pacTeHui: ydeOHO-MeToaudeckoe mocooue. - ExarepunOypr: M3maTtenscTBO YpaabCckoro
yHuBepcutera - 129 c.

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

Kabawnukosa JI.@. ®OTOCUHTETHYECKUN ammapar U cTpecc y pacteHuil. - Munck: benopycckas
Hayka, 2014. - 272 c. http://biblioclub.ru/index.php?page=book&id=330529

Meoseoes C.C. ®usnomnorus pactenuil: yaeonuk. - Cankr-IlerepOypr: bXB-Ilerepoypr, 2013 1. ,
512 c. http://ibooks.ru/reading.php?productid=333683

Pocoowcun B.B. Ilpaktukym no dusunosorun u omoxumuu pacrennii. - CI16: I'mopna, 2013. - 352 c.
http://biblioclub.ru/index.php?page=book&id=270497

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

5. IlpumepHble OlleHOYHBbIe MAaTepHadbl /s TPOBEJAEHUS] TeKYLIero KOHTPOJS
ycleBaeMOCTH H MPOMEKYTOUYHOI aTTecTalliu 00y4YalomMXcsl 1o AUCUUILINHE

Opranusanus ¥ NpoBeicHUE aTTeCTAIMM CTyAeHTa

®I'OC BO opHeHTHUpOBaHbl MPEUMYIIECTBEHHO HE Ha cOOOlIeHHe O0OyJaroueMycs
KOMIUIEKCA TEOPETHUECKHMX 3HAaHWM, HO Ha BbIPaOOTKY Yy OakamaBpa KOMIIETEHLUUH —
JMHAMUYeCKOT0 Habopa 3HAaHWM, YMEHUH, HABBIKOB M JIMYHOCTHBIX KauyecTB, KOTOPHIE MO3BOJISAT
BBIMYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pbIHKE TpyJa M YCHEIHO NpoQecCHOHATBHO
pean30BbIBATHCA.

B mporuecce oneHkn 0akanaBpoB HEOOXOJIUMO HCIOJB3YIOTCS KakK TPaJAWLMOHHBIE, TaK M
WHHOBALMOHHBIE THIIbI, BUIBI U POPMBI KOHTpOJIsL. [IpH 5TOM NOCTENEHHO TPAaIUIIMOHHbIE CPEJICTBA
COBEPUICHCTBYIOTCS B pycCJ€ KOMIETEHTHOCTHOIO IIOAX0Jla, a WHHOBALlMOHHBIE CpPEICTBA
aJlarTUPOBaHbl AJIs IOBCEMECTHOTO MPUMEHEHUS B POCCUMCKON BY30BCKOM MPAKTHKE.

Ileqs» npoBedeHHs] aTTeCTALMM — IIPOBEpPKA OCBOEHMS OOpa30BaTENbHONW MPOrpaMMbl
JMCUUIUIMHBI-IPAKTUKYMa Yepe3 CPOpPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIIbTATOB.
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IIpome:kyTOYHASA aTTeCcTallMs OCYIIECTBIIAECTCS B KOHIIE CEMECTPA U 3aBEPIIAET U3YUYCHHUE
JTUCIHIUIMHBI, TIOMOTAeT OIICHUTh KPYITHBIE COBOKYITHOCTH 3HAHWH W YMEHH, (opMHUpOBaHUE
OIPEAEIICHHBIX KOMIIETCHIUH.

OI.[GHO‘-IHBIMI/I CpeACTBaAaMHU TCKYHICT'O OLICHUBAHUA ABJIAIOTCA: BBIIIOJIHCHUC Ha60paTOpHLIX
paboT, pelieHne TeCTOBBIX 3aIaHul, yaacTre B « KpyribIx cTosiax» (JOKIaabl, MUHH-BBICTYIIJICHHS )
H T.II.

KoHTposib ycBOEHHsI Marepualia BEICTCS PErysipHO B TEYEHHE BCEr0 CeMecTpa Ha
1a0b0paTOPHBIX 3aHATHIX.

CPEJACTBA OLIEHUBAHWNAI,
HCMOJIb3YEMBIE JJIsSI TEKYLIETO OLICHUBAHUSA
rokaszatessi GOpMUPOBAHUSI KOMIIETEHITUN

No
/1

OO6pazoBarenabHbIC
PE3YIbTAThI JUCHUIIIIMHBI

OneHo4HbIe cpeacrea aJis Telcymeﬁ aTTeCTalluv

OP-1
3HaATh CI/ICTeMy IIOHUCKa U
aHan3a He0OXO0IMMON

uH(pOpMaLUU AJIs peLeHus
OC-3 Vuactue B «Kpyribix cTonax» (JI0OKIabl, TOCTABJIEHHBIX 327124

MUHU-BBICTYIJICHUS ) OP-2

4. | OC-4 KontposnpHas paboTa YMETB aHAJIM3UPOBATh Ha
00111eM YpOBHE UCTOUYHUKH

WH(POPMAIINH, CTIOKHUBIIUECS B
HayKe OIEHKH MH(POpMaIUN
OP-3
BJIa/IETh OCHOBHBIMU
NpUEMAMHU COTIOCTABIICHUS
pa3HbIX UCTOYHUKOB
uH(pOpMaLMY; HaBBIKAMHU
OTIpEe/IeNICHUs TPAKTHUECKUX
MOCIIEJICTBUI MpeaiaraeMbIx
pelIeHni 3a1auun
OP-4
3HATh CTPYKTYpPY, COCTaB U
TUIaKTUYECKUE IMHUIIBI
COJIep>KaHUs MPEToJaBaeMOro
npeaMeTa
OP-5
5. | OC-5 Dk3ameH B (opme ycTHOTO cobece0BaHUs YMETb OCYIIECTBIIATH OTGOP
yueOHOTO CoAepKaHUs [
pa3HbIX hopM 0OyueHus
OP-6
BIIa/IeTh HAaBBIKAMU
pa3paboTKH pa3HbIX GopM
3aHITHI, METOJIaMU 1
nprueMaMu 00ydeHus
OP-7
yMeTh criocobaMu
dbopMUPOBaHUS U peaTu3alun
MpPOrpaMM pPa3BUTHS
MeTanpeIMETHBIX
YHHUBEPCATHHBIX Y4eOHBIX
JIEWCTBUM, UCTIOJIb3YEMBIX B

1. | OC-1 Brinonnenue nabopaTopHOi pabOTHI

2. | OC-2 PelieHue TeCTOBBIX 3aJaHUAN

OueHoYHbIE CPEACTBA /IS MPOMEKYTOTHOM
aTrecTainuu (IK3amMeH)




MPEIOIaBaHuu Pa3/IeiioB
ouosoruu
OP-8
BJIa/ICTh HAaBBIKAMU BBIOOPA
PErHOHANIbHBIX IPUMEPOB
HCIIOJIb30BaHUS JOCTHKCHUM,
CBSI3aHHBIX C MPENOIaBaAEMbIM
IpeIMETOM, B yUeOHOU U BO
BHEYPOUYHOU JEATEIbHOCTH

Onucanue OLNCHOYHBIX CpCACTB, MNPOUCAYPbl W KPUTCPHU OLCHUBAHHA HWHIAWKATOPOB
TOCTIDKEHUSI KOMIIETCHIMH Ha pPa3MYHBIX JTamax WX (OPMHUPOBAHUS B TIPOILECCE OCBOCHUS
00pa3zoBaTelbHOM TporpamMMbl MpeacTaBieHbl B (DOHIE OLEHOYHBIX CPEICTB IS TEKYIIETO
KOHTpPOJIA YCICBAEMOCTH U HpOMe)I(YTOHHOﬁ arrecraiilu 1o JUCIHHIIIIMHE «DHU3N0IOTHUS
pacTeHum».

Mamepuanst, ucnoibzyemole 0 meKyu €20 KOHMpPOAsa yCneeaemocmu
odyuarowuxcsa no OucyunIuHe

Ilpumepovt mecmogvix 60npocoes 0 pydexsHcHo20 KOHMPOA 3HAHUTL

|. KouTponupyembie Mo TyH:
paznensl I-11 «@u3uosorus pacTure/ibHON KieTKU. Bonooomen pacrenus»

ITIkana oreHBaHNA:
B Bompocax 1-27 BeIOpaTh OJWH MPABWIbHBIN OTBET (MPaBWIbHBIN OTBET Ha Bompoc — 1 Gamn);
3a/aya (TIpaBUIILHOE PEIICHUE KaXXI0M 3a1aun — 4 Oayia).

«BomooOmeH pacTeHUs
(MaxkcumanvHoe Konudecmao b6annos — 32)

BbIBEPUTE OJIUH ITPABWIbHbBIN OTBET (npasunsueiii omeem na sonpoc — 1 6ann)

1. Tonommnact — 310

a) COJIEP)KMMOE BaKyoJIer B) MeMOpaHa BaKyoJId

0) BHYTpEHHSIS cpelia XJIopoIuiacTa T') IPOTOIUIACT PACTHTEIILHOM KIICTKH

2. Bopga Oyner moctynarh B KJIETKY, €CIIM BHEIIHUH PAacTBOP IO OTHOIICHUIO K KJIETOYHOMY
COKY

a) TUIIOTOHUYECKU I B) M30TOHUYECKUI

0) TUIIePTOHNYECKHUI T') KOJUTOUIHBIN

3. Bona, ynepxuBaemas ruapo(QUIBHBIME KOJUIOMJAMH TPOTOIUIA3Mbl U OCMOTHYECKH
AKTUBHBIMH BEIIECTBAMHU, — 3TO

a) TUTPOCKOIMUYECKas BO/Ia B) TUIpo(HhoOHO-CTAaOUIN3UPOBAaHHAS BOIA

0) m€HoYHas BoJa T') KOJUIOUHO-CBSI3aHHAs BO/IA

4. B ¢usmonoruyecku 60see MOJIOABIX KIETKAX IUTOIIa3Ma

a) HEe OTJINYAETCS IO BSI3KOCTH OT CTAphIX KJIETOK B) MEHEE BsI3Kas

0) OoJsiee BsI3Kast T') HE COJIEPKUT CBS3aHHOU BO/IBI

5. Kakoe w©3 mepedncneHHBIX SBICHUHA TIO3BOJSET OMNPEACNUTh, SBISIOTCS  KIETKU

paCTHTCHLHOﬁ TKaHHU KU3HECIIOCOOHBIMU WU HET?
a) KJICTKU HC OKPAIIMBAKOTCA KPpaCUTCIIIMU B) B KJICTKAaxX OTUCTIMBO BUJIHO AOPO



0) B KJIETKaX MOXHO BBI3BaTh IUIA3MOJIU3 U I) COAEPKMMOE KJIETOK XOPOIIO JEIIa3MOJIn3
OKpAIIUBACTCsl KPACUTEISIMU

6. JIBe XKMBBIE KJIETKA KOHTAKTUPYIOT APYr ¢ ApyroM. OCMOTHYECKOE JIaBJIEHUE KJIETOUYHOTO
coka B nepBoi kierke 1,1 mlla, Bo BTropoit 0,9 mlla; TypropHoe naBinenue B nepBoil kierke 0,8
MlTa, Bo BrOpoOii 0,6 MITa. Boma Oynet

a) IOCTYNaTh U3 MEePBOM KJIETKU BO BTOPYIO B) HaXOJIUTHCS B TUHAMUYECKOM
PAaBHOBECHUU MCIKAY KIICTKaMU
0) mocTynarb U3 BTOPOH KJIETKH B IEPBYIO T') IEPEXOJAUTH B CBOOOIHOE COCTOSTHHE
7. KakoBa BeanmumHa OCMOTHYECKOTO JaBJICHUA KJIETOYHOI'0O COKa IIpH OJWHAKOBBIX

TEMIICPATYPHBIX YCIIOBUAX Yy PACTCHUA, BBIPOCHICTO B TCHHUCTOM BJIAXKHOM MCCTC U Yy paCTCHHA,

MIPOU3PACTAIOIIETO B CTENN?

a) BBIIIE Y PACTYILIETO B TEHUCTOM BIQXKHOM MECTE B) BBIIIE Y pPACTCHUSI B CTENHU

0) OCMOTHYECKOE JIaBJIeHHE Oy/IeT OJMHAKOBBIM I') OCMOTHYECKOE JaBJICHHE B KIIETKaxX
OyzeT 3aBUCETh OT CKOPOCTH POCTa

8. PezepByap oxnoro ocmometpa 3amonHeH 0,1 M pactBopom caxapo3sbl, a apyroro — 0,1 M
pactBopom NaCl. OcmomeTpbl TOTPY)KEHBI B IUCTHJIMPOBAHHYIO BOAy. B kKakom ocmometpe
KHUJIKOCTh TIOJHUMETCST Ha OOJIBIIYIO BBICOTY?

a) B 000MX pacTBOpax Ha OJIMHAKOBYIO BBICOTY B) B OCMOMETPE C pacTBOPOM caxapo3bl
0) B OCMOMeETpE C XJIOPUIOM HATPHSI T') KHUJIKOCTb He OyJeT MOTHUMAThCS

9. KonmuecTtBo BOJIBI, UCTIapsieMOl pacTeHHEM 3a €IUHHIY BPEMEHH eIUHHIICH TTOBEPXHOCTH
JMCTa, — 3TO

a) MPOAYKTHBHOCThH TPAHCIIMPALIUU B) MHTEHCHBHOCTbD TPAHCITHPAIHH

0) OTHOCHUTEJIbHAS TPAHCIIHPAIIUS T') 9KOHOMHOCTb TPaHCITUPAITHH

10.  OcHOBHBIM PUCTIOCOOICHUEM, PETYITUPYIONINM HCTIAPEHUE BOIBI PACTCHUEM, SBIISCTCS

a) KyTHKYJia B) YCUCBUYKHU

0) YCTbUYHBIN anmapar ') THIATOIbI

11.  Dransl TpaHCIIMPALIUU U UX TTOCIIEIOBATEIBHOCTD CIICAYIOIIHNE

a) HaCBIIICHNE BOJIOW (a3bl KJIETOUYHBIX CTCHOK — IEPEXO0/] BOJIbI B MEKKJICTHUKU — TOCTYILICHHE
MapoB BOJIbI B YCTBUYHBIE MIEIN

0) HamoJIHEHHE BOJIOH KCHJIEMBI JINCTOBBIX JKHJIOK — IEPEX0]] BOABI B OKPYKAIOIIHE KICTKH —
MOCTYIJICHUE TIAPOB BOJIbl B MEXKKJICTHUKHU;

B) MOCTYIICHHE TTAPOB BOJIbI B YCTHUYHBIC IIETH — MEPEX0]] BOABI B MEXKKICTHUKH — TUPPY3us
apoB BOJIbI B aTMOChepy

T') IEPEX0/1 BOJIbI U3 KJIETOYHBIX CTCHOK B MEXKKJICTHUKU — MOCTYIUICHUE ITAPOB BOJIbI B YCThUYHBIC
ienu — aud@ysust mapoB BoJbI B aTMOChepy

12. PaauanbHBII TPAHCIIOPT BOJBI B KOPHEBOW CUCTEME MOKET OCYIIECTBIIATHCS TPEMS ITYTSIMH:
IO amnoIwIacTy, 0 CUMIUIACTY U TPaHCMEMOpPaHHO. ATOTUTACTHBIH IyTh TPEPHIBACTCSI

a) MU TIEPEX0/Ie BOJIbI U3 PU30ACPMBI B KOPY KOPHS

0) B sHAOACpME

B) B KJIETKaX MEPUITUKIIA IEHTPAIBHOTO [IWIHHAPA

T') IPU 3aNI0JTHEHUH 3JIEMEHTOB KCHUJIEMBbI

13.  Bopa B pacTeHHHU MPOJBUTAETCS U3 KJIETKU B KJIETKY Onaromaps
a) rpaJMeHTy BOJIHOTO OTEHIMANA B) KOPHEBOMY JABJIEHUIO
0) cusiaM aJire3uy U KOre3uu ') TPAaHCIIMPALMOHHOMY TOKY



14. baprepoM Mexay pacTeHHMEM M BHEIIHEN CPENOM, 3AIIMILAKOIIKAM OT HNOTEPU BOJBI U OT

JICHCTBUSI MATOTEHOB, SIBJISETCS

a) PHJI0JepMa B) IPEBECUHHBIC U JIyOSHBIE BOJIOKHA

0) amorutact I') KYTHKYJIa, IPONUTAaHHAs CyOepUHOM U
BOCKOBOW HaJIET

15.  YcnoBueMm noriouieHus Boibl paCTEHUEM SBIISETCS

a) 0o0Jiee BHICOKHIA BOAHBIN TIOTEHITMAI TIOYBHI, Y€M BOJIHBIN MMOTCHIIUAT KOPHS

0) BBICOKAsI KOHIICHTPAIIHSI OCMOTUYECKU aKTHBHBIX BEIIECTB B CTPYKTYPE IMOYBBI

B) BBICOKAs CHUJIA CLEIIJICHUSI MEXIY MOJICKYJIaMU BOJIBI M KIIETKAMU PU30JEPMbI KOPHS
r) OoJiee BBICOKUI BOJIHBIN MMOTSHIMAT KOPHS, YeM BOJAHBIN TIOTEHIHAIT TTOYBEI

16. Ha kxakOoM OCHOBAaHWHW TPH pacyeTe MHTEHCHBHOCTH TPAHCIHPAIMA MOXHO INpEeHeOpedb
BEJIMYMHOMN BEPXHEH MOBEPXHOCTH JIUCTHEB?

a) BEpXHSS CTOPOHA JIUCTHEB UMEET 00JIee TOJCTYIO KyTHKYITY

0) y OOJBIIMHCTBA BHICHINX PACTCHHH YCTHHIIA PACHOJIATAIOTCS HA HWKHEH CTOPOHE JIMCTHEB H
ycThu4Has Tpancnupanus coctabisieT 80-90% oT o0mieit Tpancnupanuu

B) BHYTPEHHSS IUIOMIAAh JIMCTA, OOpa3oBaHHAS CHUCTEMOW MEXKJIETHHKOB M BO3JyXOHOCHBIX
MOJIOCTEH, 3HAYUTETHHO MPEBBIIACT IUIONIA/Ih BEPXHEH TTOBEPXHOCTH JIUCTA

I') KIETKH TMaJHCaTHOTO Me30(HIuIa, TMPUMBIKAIONINE K BEPXHEW CTOPOHE JIMCTA, OTPAHUYHBAIOT
BOJIHBIN OajlaHC MEXTy MEKKIETHUKAMU M YCThUIHBIMHU OTBEPCTHSIMHA

17.  Tlouemy mocie yJajleHHs HCHAPSIOUIUX OPraHOB Yy pacTeHUs MPOAOJDKaeTcs (B TeueHue
HECKOJIbKMX YacoB U JaXke€ CyTOK!) MoriyoiieHrne BOJAbl KOPHSIMH M BBITEKaHHE MACOKH B MECTe
cpeza?

a) Oyarojapss KOPHEBOMY JaBJICHHUIO B KOPHE HAKaIUIMBAaeTCs OOJIBIIOEC KOJHYECTBO BOJBI, UTO
00ecIeunBaeT ero JIUTEIbHYIO )KU3HECITOCOOHOCTh

0) OCMOTHYECKHI TPAaHCIOPT BOJBI B KOPEHb 3aBHCHUT OT I'paJIMCHTa BOJHOTO TOTCHIHAIA MEKTY
KJIETKaMHU PH30JICPMBI M BHEIITHEH CPEIOi, a He OT HATMYHSI HCITAPSIONIUX OPraHOB

B) COCYBI KCHJIEMBI B CHITY KalTMJUIAPHBIX CBOMCTB HAYMHAIOT BBHITIOJHATH B MECTE Cpe3a PYHKIIHIO
WCTIAPSFOIIMX OPraHOB

I') MPOJI0JDKACT (PYHKIIMOHUPOBATh HIKHHUM KOHIICBOM JBHTaTelb, HAarHETAIONINH BOJYy OT KOpHEH
BBEPX 10 PACTECHHUIO

18. ITo xakoii yacTy cTeOns UIET BOCXO TSI TOK?

a) 10 MPOBOJISAIIUM JIEMEHTAM KCHJIEMBbI, (DJIOIMBI M allOIIACTY
0) 10 CUTOBUIHBIM TPYyOKaM, aroriacTy ¥ Yepe3 aKkBarOPHHBI

B) TI0 TpaxXeaJlbHbIM JIEMEHTAaM KCHJIEMBI (TpaxeuaaM | coCcyiam)
I') 10 BOJIOHOCHBIM TKaHSIM

19. Kakue O0COOCHHOCTM  CTpPOCHHsI  3aMBIKAIONIUX  KJIETOK  YCTBHII  OOJIBIIMHCTBA
MOKPBITOCEMEHHBIX PACTCHUH OINPENEIIIOT N3MEHEHHE MTPOCBETa YCTBUYHOM IIEH PU H3MEHCHUHU
BEJIMYUHBI TYPrOPHOTO JIABJICHHUS ITUX KIETOK?

a) TECHBIM KOHTaKT 000JI0YEK 3aMBIKAIOIINX U MOOOYHBIX KIETOK

0) raHTeneBHAHAs WM MOYKOBHIHAS (opma KIETOK, Oojee TOJCTas 4acTh KIETOYHOW CTEHKH,
rpaHuyYaIas ¢ ycThUYHOM MIENbI0, U paJralibHas OPUEHTAIUS B KIETOYHOM CTeHKEe MUKPO(UOPHUILIT
LEJUTIONIO3BI

B) BBICOKAs DJaCTHMYHOCTh KJIETOYHBIX CTEHOK, 00€CledYrBarolias CHOCOOHOCTh 3aMBIKAIOIIMX
KJIETOK yBeIHunBaThcsa B 00bEMe Ha 40-100%

T') 4acTUYHas NUTHU(UKAIKS KIETOYHBIX 000J0YEeK, HEMUTHU(DUIIMPOBAHHBIMU OCTAIOTCSI TOJIBKO
y4acTKH, OOpalieHHbIe K YCTBUYHOM 1IeH

20. UeMm oObsgcHsAETCS YMCHBIICHUC WHTCHCUBHOCTU BCACBIBAHUSA BOJbI KOPHSIMHU IIPpU
3aTOIUICHUH MIOYBEI?



a) HapylLIeHME a’pallid BbI3bIBACT TMIIOKCHIO WM AaHOKCHIO, HAUMHAETCsl YTHETEHUE
SHEPreTUYECKUX MPOIIECCOB B KJIETKAX KOPHS U HAKOIIJIEHUE TOKCUYHBIX ITPOYKTOB METab0IM3Ma
0) BOIHBIN CTpeCC BBI3BIBACT COCTOSHUE aHAOMO03a

B) KOPHH, TIOJTYYUB M30BITOUHOE KOJMUYECTBO BOJBI, MPEKPAIIAIOT €€ MOTJI0IAaTh, U X METaboIu3M
nepecTpanBaeTcs Ha 00ecrieueHrue BOCXOAAIIET0 TOKa BOABI K HAJ3¢MHBIM OpraHam

I') IpY pa3BUTUH KOPHEHN B BOJHOM Cpe/ie yTpauuBarOTCsl KOPHEBBIE BOJIOCKH, UI'PAIOLNE OCHOBHYIO
POJIb B OTJIOTUTENIBHON aKTUBHOCTU KOPHS

21.  Tlouemy KopHU ci1ab0 MOTIOMIAIOT BOY U3 XOJIOIHBIX TOYB?

a) MOBBIIIAETCS BSI3KOCTD IIUTOTUIA3MBI KJIETOK KOPHS

0) OHMKAeTCsI MPOHUIIAEMOCTD IIUTOTUIA3MBI KJIETOK KOPHS

B) NPH HHU3KUX TEMIIEpATypax yrHETaeTcsi MHTEHCUBHOCTh OOMEHa BEHIECTB (B MEPBYIO OYepelb,
TIBIXaHUE) B KIETKaX KOPHS

I') BEpHO BCE, yKa3aHHOE B ITyHKTax a), 0), B)

22.  OtHOcHUTeNnbHAsl TPaHCIHpPAIHS HCCIETyeMOTo pacTeHus: okaszanack paBHou 0,25. Kak Ber
OIICHUTE MHTEHCUBHOCTh TPAHCIHUPAIMH JHCTHEB ITOTO PACTCHHS 10 CPAaBHEHUIO C (DPU3HUYECKUM
HCIIapeHueM BOJbI?

a) BBICOKas B) HU3Kas
0) cpennss T') ONITUMAJIbHAS
23. Y HEKOTOpBIX PACTEHHWI HE3aJ0JIT0 Teped IOXKIEM TMOSBIIIOTCS Kalluld JKUAKOCTH Ha

KOHYMKAX JIUCTheB. KakoBEI IMPUYUHBI 5TOTO SIBJICHUS?

a) HAYMHAIOT UHTEHCUBHO (DYHKIIMOHMPOBATH SIUAECPMAIbHBIE COJIEBbIEC JKEJI€3bl, YHACTBYIOIINE B
BOJIHO-COJIEBOM PETYJISLINI

0) KOoHeHCaIHs aTMOC(EPHOH BIard Ha JIMCThIX

B) BbIJI€JICHHE I'YTTAIlMOHHOM JKUJIKOCTH Yepe3 THAaTo bl B YCIOBHSIX MOBBIIIEHHON BIaKHOCTH

I) CeKpeuus OdIUACPMalbHBIX JKENE3UCThIX TPUXOM WM CHEHUATU3UPOBAHHBIX KENE30K,
CHOCOOCTBYIOIIAs 3aIIUTE MOBEPXHOCTHU JIUCTA BO BpeMs OIS

24, Kakoe M3 mpeioskeHHBIX YTBEPIKICHUN TCOPETHUYSCKU MPABWIIBHO U OOBACHSICT TOT (aKT,
YTO TIpH 00IIel HEOOIBIION TUIOIIAJAN YCTBHYHBIX OTBEpCTHH (He Oosiee 1% OT riomaay JUCThEB)
MHTECHCUBHOCTh TPAHCIUPALWHU MPH OJIATONPHUATHBIX YCIOBHUSAX BOJOCHAOXKEHHUS MPHOIMKACTCA K
MHTECHCUBHOCTH dBAIIOPAIUK C TUIOIIAIN, PABHOM OOIIEH TIIOIIaad OBEPXHOCTH JUCTA?

a) ckopocTh Jau(GPy3un mapoB BOJABI YEpe3 Malibie OTBEPCTHS MPOTOPIHMOHATIBHA WX CYMMAapHOM
IJIOIA 1

0) ckopocth aupdy3ur BOIBI Yepe3 KamWUIAPhI MPOMOPIHOHAIBHA UX KOJHYECTBY U OOpaTHO
MPONOPIHOHAILHA UX THAMETPY

B) CKOPOCTh TU(QPY3UU MapoB BOJBI 4Yepe3 Malible OTBEPCTHs MPOMOPIUOHAIBHA HE IUIOIIAIN
OTBEPCTHUH, a IMAMETPY WIH JJTUHE OKPY)KHOCTH

') HU OJIHO M3 YTBEPXKICHUI HE BEPHO

3AJJAYM (npasunvroe peuwtenue kaxcoot 3adaqu — 3 banna)

BAPUAHT Nel
1. Pacrenne nepecaxkeHo B mouBy. OcMOTHUYECKOE JIaBlIeHHUE MOYBEHHOTO pactBopa 0,2 Mlla. B
MOMEHT TOCAJKH OCMOTHYECKOE JaBlieHHE B KOpHEBbIX Bosiockax Obuto 0,9 Mlla, Typropnoe
nasnenue 0,8 MIla. CMoxeT 11 3TO pacTeHue XKUTh Ha JaHHOU nouBe? OObsCHUTE.
2. ToGer, B3BelICHHBIN cpa3y mocie cpe3anus, umen maccy 10,26 r, a uepe3 3 mun. — 10,17 1.
O6m1ast TIOIAAs HUKHEH CTOPOHHI MHMCThEeB mobera pasHa 240 cm?. OnpenenuTe MHTEHCHBHOCTD
TpaHCIUpaI1u.

BAPUAHT Ne2



1. CKOJIKO BOJIBI HCTIAPUT PACTEHHE 33 5 MUHYT, €CIIM MHTEHCHBHOCTh TpaHcrupanuu 120 r/m?u,
a TLIOIIA (b HIKHEH CTOPOHBI BCEX JIMCTHEB cocTapiseT 240 cm??

2. V nepesa miomaab JTMCTOBOM OBEPXHOCTH, MCIAPSIOIE BOy, cocTaBiseT 12 M2 D10 nepeso
ucnapuio 3a 2 yaca 3 Kr Bobl. UeMy paBHa HHTEHCUBHOCTb TPAHCIIUPALUU?

BAPHUAHT Ne3

1. KopHH OJMHAKOBBIX MOJIOJBIX PACTEHHUH MIIEHUIbl MOTPYXKEHbl B COCYAbl C pacTBOpaMu
0e3BpenHbIX coseil. OcMmoTrueckoe naBieHue dTux pactBopoB 0,2 Mlla, 0,4 MIIa, 0,6 MlIla u 0,8
MIla. OcMoTudeckoe JaBlieHHUE KIETOYHOTO COKa B KOPHEBBIX BOJIOCKAX JTHUX pacTEHUN
cocrasisieT 0,5 MIla. B kakux pactBopax OyzneT NpoUCXOUTh MOIJIOIIEHUE BOIbI KOPHAMU?

2. MoJozioe pacTenre KyKypys3sl ¢ 00IIel miomanpio tuctbes 1,2 M2 3a 4 MunyTs! ncmapuio 0,06
r BozibL. [1pH Tex ke ycIoBHAX cO CBOGOHOM BOIHOM MOBEPXHOCTH Miomazbio 20 cM? 3a 30 MUHYT
ucnapusioch 0,15 r Boapl. OnpenenuTe OTHOCUTENbHYIO TPAHCIHPALMIO JUCTHEB (Y KYKYpYy3bl
YCTBHIIA PACcIOJIOKEHbI Ha 00X CTOPOHAX JIMCTOBOW MJIACTUHKH).

I1. KonTponupyembie MOIymH:
pazznensl 11-V «Meraboan3m pacteHuii»

[IIkayia oreHUBaHUS:
B Borpocax NeNe 1-25 BbIOpaTh OJIMH MPaBUIIBHBINA OTBET (MPaBUJIBHBINA OTBET HA KaXK/bIi BOIIPOC —
1 6amn);
B Bompocax NeNe 26-28 yka3aTh HOHATHE/TEPMUH (KaXbIi MPaBUIbHBIA OTBET — 1 Gain);
Ha Bompockl NeNe 29 30 naTe KpaTkue NUCbMEHHbBIE OTBETHI (KaXKIbli MPaBUJIBHBIA OTBET IO
CyIIeCTBY Bompoca — 1 6arm).

«MeTtaboau3mM pacTeHUs»
Maxcumanvroe konuuecmso 6annos — 32 (npasuivhvili omeem Ha onpoc mecma — 1 6anun,
Kpamkuii NUCbMeHHbIU omeem — Makcumym 2 oania)
B BOITPOCAX NeNe 1 — 25 BRIFEPUTE OJTHH ITPABHJIbHBIH OTBET
B BOIIPOCAX NeNe 26 — 28 VKAJKUTE IIOHATHE / TEPMUH
HA BOITPOCKI NeNe 29-30 JAUTE KPATKHE ITHCbMEHHBIE OTBEThI

1. Uz MNEPCUYUCIICHHBIX YIJICBOAOB paCTeHI/Iﬁ K I'€KCO3aM OTHOCHUTCA:

a) KCuio3a B) UHYJUH
0) MasbTO3a r) dpyKTO3a

2. Haubonee xopo1io nepeHocumMoii no ¢haosmMe TpaHCHOPTHOU (GOpMOil YyTIIeBOAOB ABISETCS

a) caxaposa B) GpyKTO3a
0) riIroKo3a ') Kpaxmall

3. B xakoii gactu XJIOPOIUIACTa JIOKAJIM30BAaHbI €0 IIMI'MCHTHBIC CHCTEMBbI?

a) B HApYXKHOU MeMOpaHe B) BO BHYTPEHHEH NOrpaHMYHON MeMOpaHe
0) B cTpoMme r') B MeMOpaHax (TUJIaKOUAax) rpaH

4. Xnopopuin crnocoOeH B3auMOJEHCTBOBAaTh C KHCIOTaMH M mienoyamu. Kakue u3 BeliecTB
00pa3yloTcst B pe3yibTaTe peakiiy XJI0popHLIa ¢ COISIHON KUCIOTOMH?

a) xJopua Maruus 1 peopuTuH B) Op(UPHH U METAHOI
0) xJ10po(pUITMHOBASE KUCIIOTA U (PUTOJI r) peodutun u puton

5. Kakue JIy4YH CIICKTpa MOTJIOIA0OTCA KapOTI/IHOI/IJIaMI/I?



a) OpaHXKeBbIe B) 3€JICHbIE
0) xKenTbie ') CHHUE

6. B cocras macTonyaHuHa U pajga OKCUAa3 BXOIUT

a) Mellb B) MarHum
0) Kamui ') Mapraseil
7. Kakme W3  MEpPEUHCICHHBIX  NPHU3HAKOB  XapaKTePHBI  JUII  HEIUKIWYECKOTO

doTodochopunmpoBanus?

a) DIIEKTPOH BO30YKJIEHHON MOJIEKYIbI XJIOPO(HIUIA, TIOCTYIIUBIINI B CHCTEMY NEPEHOCYHKOB, HE
BO3BpalIaeTcsl K TOW ke MoJiekyne xiopodmmia, obpazyercs NADPH, mpoucxonut BwleneHUE
KHACIIOpOaa

0) xuciopo He Beiaensercs, okuciusercss NADPH

B) DJIEKTPOH BO30YKIEHHON MOJIEKYJbl XJI0po(uiia, MOCTYNUBIINN B CUCTEMY IEPEHOCUHUKOB, HE
BO3BpaMIaeTcs K TOH ke MoJiekyle Xiaopoduiia, oopazyercs ADP u P u Beinensiercs CO»

I) OTOT OJJIEKTPOH BO3BpallaeTcsl K TOW Ke Mojekynae xiopodwmina, obpaszyercs ATP,
BocctaHaBiuBaercs NADPH

8. IlepBUYHBIM aKIIENITOPOM YIJIEKUCIIOTO Ta3a B nukie KanbBuHa sBIgeTCs
a) 3-pocdormmmeprHoBas KUCiIOTa

6) pudyno3o-1,5-mudocdar

B) 3-b0oChOTIUIIEPUHOBBIN aTTbIETH/T

r) pubymno30-1,5-mudochaTkapObokcunaza/okcurenaza

9. Ilpu kakoM ocemeHn: 3H(HEKTUBHOCTh MCIOIB30BAHUS CBETOBOM SHEPTUHM IPH (POTOCHUHTE3E
BbIIIIE?

a) MIPH HETPEPHIBHOM

0) MpY UMITYJIbCHOM (IIPEPHIBHCTOM)

B) TIPY HEMIPEPHIBHOM, HO OCBEIICHHOCTH JI0JDKHA PUTMUYHO M3MEHSTHCS

T') IPU TIPEPBIBUCTOM, HO CBETOBBIC ITEPHUO/IbI JOJDKHBI OBITh JUTUTEIbHEE TEMHOBBIX

10. [ns GONBIIMHCTBA PACTCHHM YMEPEHHOM 30HBI MaKCHMMallbHash MHTEHCHUBHOCTh (DOTOCHMHTE3a
JOCTUTAETCs MIPH TeMIleparype

a) 15 -20 °C B) 25 — 35 °C
6) 20 — 25 °C r) 3540 °C

11. OcHOoBHas PpOJib B Iponeccax OTTOKa IMPOAYKTOB (bOTOCI/IHTe?»a N3 JIMCTAa U UX PACIPCACICHUNU
10 PACTCHUTIO IPUHAJICIKUT

a) rosme

0) kcuneme

B) IUIa3MaTHYECKUM MeMOpaHaM KIIETOK Me30(duiuia aucra
T') KJIETOUYHBIM CTEHKaM KJIETOK Me30(ua TucTa

12. Pe3ynbTaThl CUCTEMATUUYECKUX HM3MEPEHUN KOHIICHTpAIIMU YIIIEKUCIIOro ra3a B atMocdepe B
CeBepHOM TONyIIapuu MoKaszanu, 4to coaepkanue CO» mo psay NpUYUH U3MEHSETCS B TEUYCHUE
roga. OnuH u3 (HakTOpOB W3MEHEHUs KOHIICHTpAIMM YTJIEKUCIOrOo ra3a — CE30HHBIE PUTMBI
dboTocuHTe3a y pacteHuil. B kakoMm u3 mepeuncieHHBIX MecsieB koimdectBo COz B atmocdepe
OyZeT HauMEeHbIITUM?



a) B ampesie B) B aBI'yCTe
0) B HIOHE T') B OKTSI0pe

13. B 251eKTpOH-TPaHCIIOPTHOM LIETM MUTOXOHIPUM MEPBUYHBIM JOHOPOM 3JIEKTPOHOB SIBIISIETCA

a) BoccraHoByieHHbIE NADH ninu FAD B) KUCJIOPOJ
0) Boma r) ATP

14. B 551eKTpOH-TPaHCIIOPTHOM LIETM MUTOXOHIPUI KOHEUHBIM aKLIEITOPOM 3JIEKTPOHOB SIBIISIETCA

a) BoJa B) YIJICKUCTIBIN Ta3
0) KHCIOPO. r) NAD* unu FAD™*

15. Ha kaxnayro monexkyny NADH, okuciaeHHYIO B 3JIEKTPOH-TPAHCIIOPTHOM LENU MUTOXOHJIPHIA,
oOpa3yercs

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

16. [Ipu oKuCICHUHN OTHOIM MOJIEKYITBI TJTFOKO3bI B SHEPTETUUECKOM 0OMEHEe B UTOTE 00pazyercs

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

17. Haubosee BBICOKA HHTEHCUBHOCTD JIBIXaHUS

a) B KOpHE B) B MEpUCTEMAX
0) B JINCTBSIX T') B CEMEHax

18. CBOOOJHOKUBYITUMU a30TPHUKCATOPAMU SIBISIOTCS OAaKTEPUH poia

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

19. B pe3ynbrare AeHUTpUUKALIAN

a) MoYBa 000TaIaeTCs JIETKOIOCTYITHBIMU COCMHEHHUSIMH a30Ta

0) mouyBa 00EIHACTCS COSTUHEHUSIMH a30Ta

B) OCYIICCTBIISCTCS MUHEPAIN3AIUsl OPraHMUECKUX a30TCOIEPIKAIIUX COCTUHCHUI

I) CO3MAlOTCS YCIOBHUS ISl pa3BUTHS KIIYOCHBKOBBIX OakTepuil ¥  CBOOOJIHOMKUBYIIMX
a30T¢hUKCaTOPOB

20. U3 YKa3aHHBIX 3JICMCHTOB XYK€ BCCI'O PCYTHIIN3YIOTCS B PACTCHUAX

a) KaJbIlHii, 60p B) docdop, cepa
0) azoT, Kanui T') Mardui, xJiop

21. Poab MOYBEHHBIX MUKPOOPTaHU3MOB JUIsl KOPHEBOTO MUTAHUS PACTCHUN 3aKITI0YAETCS B
a) YCBOGHUH aTMOC(EPHOTO a30Ta

6) CCKpCLUH pAla OMOTHUYECKHUX BCIICCTB, UCIIOJIb3YCMbIX PACTCHUAMU
B) MUHCpAJIN3allu OPraHuICCKUX OCTATKOB



I') BEpHO BCE, yKa3aHHOE B MyHKTax a), 0), B)
22. B Ouonoruyueckoi (pukcayu a30Ta MUKpOOPraHU3MaMH TJIaBHYIO POJIb UTPaeT (pepMeHT

a) HUTpaTpeayKTas3a B) HUTPOT€Ha3a
0) HUTpUTPEAYKTa3a r') aMHHOTpaHc(hepasza

23. BoccTaHoBI€HME HUTpaTa JO aMMHUaKa PaCTEHUSIMU OCYILECTBIISETCS

a) CHavaJjia HUTPaTPEIyKTa301, 3aTeM HUTPUTPEAYKTa301
0) cHavaja HUTPUTPEIYKTA30M1, 3aTeM HUTPATPESIYKTA301
B) TOJIbKO HUTPATPEAyKTa301
T') TOJIbKO HUTPUTPEAYKTa301

24. 'V OOnbIIMHCTBA TPABSAHUCTBIX PpACTEHMH NPEBpalleHHE HHUTPATOB B OpPraHUYECKUe
a30TCOIEPIKAIINE COSAUHEHUSI TIPOUCXOTUT

a) TOJBKO B KOPHSAX B) TOJIBKO B JINCTHSIX
0) B KOPHSIX U JIUCTHSIX T') B JINCTHSIX U TIJI0JIaX

25. Ilpu dhochopHOM rostogaHNu HAOIIO1AETCS

a) HHTCHCHUBHOC IMOXKCITCHUC JINCTHEEB, HCKPO3BI 110 KpasiM JIMCTHEB, MOJIOABIC JIMCTHA IMMOPAXKAKOTCA,
3aChIXa0T U OTMUPAIOT PAHBIIIE CTAPBIX

0) oOmiee ocmabiaeHuWE pacTEHUM, TMOSBICHUE HA JHCTHSIX, HE3PENBIX IUI0JaX KOPUYHEBBIX
HEKPOTHYECKUX IIATEH, TOJIyOOBaTO-3€JIEHOE C OpPOH30BBIM OTTCHKOM OKpAIIMBaHUE JUCTHEB,
CKpYYHBaHUE JINCTHCB

B) OTMHpaHHE MEPHCTEMATHYECKHX 30H CTeOJs, KOPHS W JIUCTHEB, IMOSBJICHUE YKOPOUYCHHBIX
KOpHEH, MEJIKO CKPYYEHHBIX JTHCTHEB

I') TOYEYHBIH XJIOPO3 JIUCTHEB, pa3pylieHHE XJIOPOPHIUIA U HAPYIICHUE CTPYKTYPhI KpaxMalbHBIX
3€épeH

26. Pe3koe YTHETCHUEC POCTa, XJIOPO3 JIMCTHEB C IIOSABJICHHUEM KPAaCHOBATBIX OTTCHKOB, ciaaboe
OBCTCHUC — IIPU3HAKU HCIOCTATKA .... (Ha306ume MuHepaﬂbezﬁ 3JZ€M€H7’I’Z)

27. YcBoenue atMoc(hepHOro a3ora 6akTepusiMU HAa3bIBACTCS .... (HA308Ume npoyecc)

28. buosornueckoe OKUCICHUE COSIMHEHUI aMMHaKa 10 HUTPATOB MMOYBEHHBIMU
MUKPOOPraHU3MaMHU HA3bIBACTCH .... (HA308ume npoyecc)

29. Kak oOBsICHUTH HaIM4He pa3H006paSHLIX AMHUHOKHCIIOT U IIOYTH IOJHOC OTCYTCTBUC HMOHOB
NOs B macoke (KCI/IJ'IeMHOM COKG) MHOT'UX OPCBCCHBIX paCTeHHﬁ, B TOM YHUCJIIC ITPOU3pACTAOIIUX

Ha 1noyse, 6oraroif HUTpaTamu?

30. Kak 00BbsACHUTD pa3HyIO BETUYHHY JbIXaTEIbHOTO KOA(PPHUIMEHTA Yy TPOPACTAIOIINX CEMSH
MIIIEHUIIBI ¥ IPOPACTAIOIIMX CEMSIH parca?

Mamepuansi, ucnons3yemole 011 RPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCU 00YHAIOWUXCS
no oucuyuniuHe

NPUMEPHBINA MEPEYEHB BOITPOCOB K DK3AMEHY
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®u3n0JI0rKs pacTeHUH KaK HayKa. 3HaU€HHE PACTEHUN JJIs CYIIECTBOBAHUS KU3HU Ha 3eMII€.
OOmiast XapakTepUCTHKa M OCOOCHHOCTH PAcCTHTENbHBIX KieToK. CrpoeHne W (yHKIHMH
IJIACTHUJI U BAKyOJIEH.

Crpoenrie U QyHKIMH KICTOYHON CTEHKH. ATIOTJIACT.

Crpykrypa u QyHKIUH Ouonormuecknx meMOpaH. OcoOeHHOCTH MeMOpaH pacTUTEIbHOU
KIIETKU.

OcHoBHbBIE 3aKOHOMEpPHOCTH ocmoca. Ocmotuueckoe gaBieHHe. OCMOTHYECKUMH MEXaHU3M
MIOCTYIUIEHUS BOJbI B KIIETKY.

PactuTenbHas KkieTka Kak OCMOTHYEcCKas cucreMa. Typrop, TypropHoe JaBliEeHUE, COCyLIas
cuna. [Inmazmomus. LHutoppus.

OU3UKO-XUMHUYECKHE CBOWCTBA IMTOIIA3MBI: BS3KOCTh, 3JIACTHYHOCTh. PoJib OHMOKOIIIONWIOB
uuTomiasMbel. V3MeHeHHe CBOMCTB LMTOIIIA3Mbl PACTUTENIBHBIX KJIETOK IPU HU3MEHEHHUH
YCIIOBUH CpeJibl (BOJHOTO pexuma, TEMIIEPATYPHI).

Oco0OeHHOCTH BOJHOTO pPEXMMa y PACTEHUM pa3HBIX 3KOJOTMYecKux rpymi. 3akoH B.P.
3alIeHCKOTO.

[Ipupoaa u 3HaueHHEe MEMOPAHHOTO 3JIEKTPOXUMHUYECKOTo rpaanenTa. [laccuBHbIN TpaHcmopT
MOHOB U MOJIEKYJI Yepe3 MEMOpPaHBbI.

[Ipupona u 3HaueHHEe MEMOPAHHOTO 3IEKTPOXUMUYECKOTO T'paAUeHTa. AKTUBHBIA TPAHCIOPT
HOHOB uepe3 MeMbpanbl. CrocoOsl Tpancnopra noHoB HY uepe3 membpanbl. OcoGeHHOCTH 1
snayenne H'-ATdcunTa3sl. BakTepuopoIoNCHH.

Oco0eHHOCTH MOJIEKYJIIPHOTO COCTaBa PacTUTENbHBIX OpraHu3MoB. BeliecTBa BTOpHYHOTO
MeTaboan3ma.

XapakTepucTHUKa BaXHEHIINX YTJIEBOJAOB PACTUTEIbHBIX OPTaHU3MOB.

XKupHble KUCIOTHI, KHUPHI U KUPOTIOJOOHBIE BELIECTBA (JIUMOUbI) PACTUTEIBHBIX OPIraHU3MOB.
HyxnennoBble kucnoTsl. Pernmukanms.

Hykneunossle kucnotsl. Tpanckpunius. OCOOEHHOCTH pETYISIIMU 3KCIPECCUU TeHOMa Yy
pacTeHui.

Oco06eHHOCTH aMUHOKHUCIOTHOTO COCTaBa PACTCHUM. XapaKTEPHCTHKA OCITKOB PACTHTEIIBHBIX
opranu3moB. TpaHcisus.

Boansiii pexxum pacreHuidl. @yHKUMM KOpHA. KOpeHb Kak CHenuaJu3upOBaHHBIA OpPraH
HIOTJIOIIEHUS BOJbI 1 MUHEPAJIbHBIX BEILECTB.

MexaHu3Mbl NOCTYIUICHHs BOABI B KOpeHb. PajnanbHblil TpaHCIOpT BOAb! B KopHEe. KopHeBoe
JIaBJICHHE U HUKHUM KOHIIEBOM JIBUTATEb.

Heo0xoanMoCTh 1 3HaY€HHE TPAHCIHMPALMU B )KU3HEIEATEILHOCTU pacTeHUH. JIucT kak opra
TpaHcnupauuu. BepxHuil KoHIeBOM ABUratenb. TpaHCIOPT BOJABI MO PACTEHHUIO (MEXAHU3MBbI
KCUJIEMHOT'O TPaHCIOPTA).

Pabora ycteun u ee perynsanuus. @akropsl, BAUSIOLME Ha pabOTy YCTBUUHOTO anmnapara.
@dakTopbl, BAUSIOIIKE HA OIJIONIEHHE BO/IbI KOPHEM M Ha TPAHCIUPALIUIO.

Hctopust pazButus yuyeHus o ¢orocunteze. DOTOCHHTE3 KaK COBOKYHMHOCTh CBETOBBIX H
TEMHOBBIX peakuuii. O6uee ypaBHeHHE (poTOCHHTE3a. [ 106anpHOE 3HaUeHHEe POTOCUHTE3A.
CrpykTypa, cBoiicTBa U (GyHKUMHU Xji0podmuioB. [IpeBpalieHue sHEpruu CBETa B MOJIEKYIIE
XJIopoduIIa.

CpoiictBa M (QyHKIMH J100AaBOYHBIX (OTOCHUHTETUUYECKUX MHUIMEHTOB (KapOTHHOMJIOB,
(UKOOMIIMHOB).

CeeroBast (aza QorocuHTe3a. Murpanus sHeprun M aekTpoHoB B DTIL[ xsmopomiacTos.
Oco6eHHoCcTH 6aKTepHaIbHOTO (POTOCUHTE3A.

TemnoBas daza gorocunresa. Cs-myTh poTocuntesa (1ukn Kanspuna).

C4-niyTh (hOTOCHHTE3A, €TO aJaNTAI[IOHHOE 3HAUCHHE.

MeTabo13M 10 TUITY TOJCTSIHKOBBIX, €T0 a/JalTallMOHHOE 3HAaYECHUE.

MeTab013M IIIMKOJIEBOM KUCIOTHI ((hOTOABIXaHKE), €T0 aJaNTAllMOHHOE 3HAUCHHE.

Perynsius ¢poTtocuHTe3a Ha Pa3HBIX YPOBHSAX OpraHU3alllu.

Bnusiaue BHemHMX (akTOpoB Ha (OTOCHHTE3: MHTEHCHMBHOCTH M KayecTBa CBETa,
TeMneparypsl, koHueHTpauun CO2, BOTHOTO peXuMa, 3J1EMEHTOB MUHEPAIbHOIO TUTaHUSL.
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KnerouHoe ppixaHMe KaK COBOKYIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX IPOLIECCOB.
Jlokanu3ammsi dTanoB abixanus B kietke. Teopuss B.W. Tlamnammna u A.H. baxa 006
aHa’pOOHOM U a9pOOHOM JFTarax JbIXaHUsI.

I'mukonn3. B3auMocBs3b ObIXaHUS M OpOKEHUSL.

[ukn qu- u TpukapOOHOBBIX KHCHOT (1uka Kpebcea). [noKkcumaTHeIi UK, €ro 3HaYCHHE.
HeixatensHas DTL MmutoxoHaApUH.

I'unoTe3bl MemOpanHoro cunre3a AT®. DHepreTuuecKuil BbIXO IbIXaHUS.

OxucnurenpHbli nenTo3zodocdarHeiii myts (I1PII), ero 3Hauenue.

Perymnsiius npixanus y pacteHuil. B3aumMocBsi3b abixaHus U OTOCUHTE3A.

Bnusiane dakropoB cpensl Ha apixanue: KoHieHtpauuu Oz u CO2, TeMmnepaTypbl, BOJHOTO
pexXHMa, 2IEMEHTOB MUHEPAIbHOTO TUTAHUS, MEXaHUYECKUX TOBPEKICHHI.

Teopuss MUHEpPAJILHOTO MUTAHUS PACTEHUN. DJIEMEHTApHbI XMMMUYECKUN COCTaB PACTEHMH.
Bnusinue BHEMHMX (paKTOPOB HA MUHEPAIbHOE TUTAHUE.

MakpoanemenTsl. Pusnonoruyeckas pois K, Ca, Mg, P, S, Fe.

MukposnemenTsl. @usnonoruyeckas posib B, Mn, Cu, Zn.

®uznosiornyeckass poJib a3ora. AmMMoHM@UKanus, HuTpudukanus. llornomenue aszora
pactenusiMu. JleHutpudukanus.

VYcBoeHne atmMocepHOro azoTa IMOYBEHHBIMH CUMOMOTHYECKUMU M CBOOOTHOKHBYIIUMU
a30T(HUKCHUPYIOIIMMH MUKPOOPTraHU3MaMHU.

[IpeBpaienue azora B pactenusix. Peyrunuzanus.

Poct pactenuit. Poct m nuddepennmpoBka kineTok. DYHKIMOHUPOBAHHE ANMMKAIBHBIX
MepHCTeM 1obera U KOpHSI.

PasButne pacreHmii. OTambl KU3HEHHOrO LUKJIA pacTeHUil. HOBEHWIBHOCTH y pacTeHHH M
YCIIOBHUS MEpexo/ia K ITaIly 3pesIOCTH U Pa3MHOKEHUSI.

®U3MOJIOTHS [IBETCHUSI PACTEHUIA.

@UTOTOPMOHBI — «CTUMYJSATOPBI» POCTA M PA3BUTHS PACTEHHUN: AyKCHHBI, MTOKUHUHBI,
ruO0OepeIUTUHEI.

OUTOTOPMOHBI — «UHTHUOUTOPBDY pOCTA U Pa3BUTHS PACTEHHM: aOCUM3UHBI, OSTUJICH.
CHHTETHYECKHE PETYIATOPBI POCTA U PA3BUTHSL.

Bnusinue BHemHuX GpakTopoB Ha pocT U pazButue. Ponp purtoxpoma.

Perynsuus pocra u pa3BUTHs pacTEHUN Ha Pa3HbIX YPOBHIX OPraHU3alUU.

[lepuoanueckue siBiaeHus B kU3HU pacreHuid. [{upkagnpie puTtMbl. CyTOYHBIE U CE30HHBIE
puTMBI (hoTOCHMHTE3a, TpaHcnupauuu. [loHaTre o mokoe U ero MexaHu3max.

[lonsite crpecca y pacTeHuUd. AJanTaldyd U MPUCIOCOOJIEHHUS K MEPEHECEHUIO0 BBICOKUX U
HU3KUX Temneparyp. Ydyenue H.A. MakcumoBa O 3amMTHBIX BemiecTBax u teopus W.U.
TymaHOBa 0 3aKQJIMBAaHUM PACTCHUM.

IIpu kaxoit Temmneparype (°C) ocMoTHuUeCKOe JaBJi€HHE KIETOYHOro coka Oyner paBHO 1,36
mIla, ecau usBectHo, uro B 0,25 M pactBope NaCl (i = 1,765) mia3smonu3a B KIIETKE HE
Habmoaercs, a 0,35 M pactBop NaCl (i = 1,74) BbI3bIBacT YroJIKOBBIH M1a3MOJTU3?

HaiiTu KOHILIEHTpauuio pacTBOpa TIJIIOKO3bl, W30TOHUYECKOTO JJIsi JaHHOW KIIETKH, €Cclu
M3BECTHO, 4TO mpu Temieparype 21°C ocMOTHYECKOE JTaBJIEHHUE KIETOYHOIO COKa paBHO 8,23
aTM™.

Haiitu ocMoTHueckoe naBieHue KIeTOUHOTO coka npu 22°C, ecnu uzBectHo, uro 0,3 u 0,4 M
pacTBOpPBI caxapo3bl HE BBI3BIBAIOT IJIa3Moju3a KieTkd, a B 0,5 M pactBope HabmtomaeTcs
YTOJIKOBBIN TUIa3MOJIN3.

Beranciute  ocmotuueckoe mgasienue 0,2 M pactBopa KCl mpu 7°C  (M30TOHHYECKHIA
KO3 QUIMEHT TaHHOTO pacTBOpa paseH 1,8).

JIucThst A504€U C OJTHOTO PAaCTEHMsI IOMECTUIIM B PACTBOPBI TUIFOKO3bI NpU TeMmeparype 26°C.
B pactBopax konnentpamueii 0,1 M, 0,2 M u 0,3 M mia3monu3a B KJIeTKax He HaOI0Jall0Ch, B
0,5 M pacTtBope mpoOMCXOAWJI BOTHYTHIM Iutasmonus3, a B 0,4 M pacTBOpe — YrOJKOBBII.
Omnpenennre 0CMOTUYECKOE JaBIEHHUE KIIETOUYHOTO COKA.

Beruncaute ocmotndeckoe agaBienue 0,6 M pacrBopa NaCl mpu 11°C. H3otoHmveckuii
KOA(QQUIIMEHT TaHHOTO pacTBOpa paseH 1,8.
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Pacrenue nepecaxxeno B nouBy. OcMoTHUECKOE JaBiieHue nouBeHHOro pactsopa 0,2 MIla. B
MOMEHT IOCaJKM OCMOTHYECKOE JaBJIEHHE KOPHEBBIX BOJIOCKOB paBHsuiock 0,9 Mlla, a
Typropsoe nasinenue — 0,8 MIla. CmokeT J1u 3TO pacTEeHUE )KUTh HA JaHHOW 1o4Be?

[ToGer, B3BeIICHHBINH cpa3y mocie cpe3anus, umen maccy 10,26 r, a gepe3 3 mun. — 10,17 r.
IInomae nucTheB nodera pasHa 240 cm?. OnpeieTe HHTEHCUBHOCTH TPAHCIHUPAIIHH.
CKOJbKO BOJBI MCHApUT PAcCTEHHME 3a 5 MHH, €CIM MHTEHCHUBHOCTb TpaHcnupauuu ero 120
r/M%4, a iomans Juctees 240 cm>?

JlepeBo ¢ IIONIabI0 JTUCTOBOH moBepxHOCTH 12 M? Mcmapuiio 3a 2 4 3 kr Boasl. UeMy paBHa
MHTEHCUBHOCTb TPaHCIHpALU?

KopHH 0MHAKOBBIX MPOPOCTKOB MOTPYKEHBI B COCYABI C PacTBOpaMu OE3BPEIHBIX COJICH.
Ocmotnueckoe masienue pactsopo 0,1; 0,3; 0,5 m 0,7 MIla. Kak Oyzmer mpoucxoauTh
BCAChIBAaHUE BOJIbl KOPHSIMH, €CIM OCMOTHYECKOE JaBJIEHUE KJIETOYHOIO COKa KOPHEBBIX
BOJIOCKOB 3THX pacteHuit cocrasiuset 0,5 MIla?

To6er ¢ muomansio mucThes 1,2 av? 3a 4 mun ucrnapun 0,06 T BoasL IIpH THX ke yCTOBHAX
co cBOOOIHOI BomHOM moBepxHOCTH Miomagbio 20 cm? 3a 30 muH mcmapunock 0,15 T.
Omnpenennure OTHOCUTENBHYIO TPAHCITHPALUIO.

Kak onbITHBIM IIyTeM NPOAEMOHCTPUPOBATDH, YTO PACTEHUE HA CBETY BBIJEISAET KUCIOPO1?

Kak MoxHO 00Hapyx uTh 00Opa3oBaHME KpaxMaJja B JIUCThAX HA CBETY?

Kak onbITHBIM TyTEM OIpEeAeauTh AbIXaTeAbHBIA KOI(PPUIMEHT, HCMONb3Yys MPOpPOCIINE
CEMEHa pPa3HbIX pacTEHUN?

Kax onpenenuts TemmepaTypHsbIii MOPOT KOATYJISALANA [IUTOIIA3MBbI?

Kak onpenenuts akTuBHYIO (popMy amuiiassl B cemeHax?

[IponemMoHCTpHUpYiiTEe aKTUBHOCTh KaTaja3bl B PACTEHMSIX, HCIOJIB3Ysl 000pyIOBaHHE,
MIpeI0KEHHOE MPernojaBaTeieM.

Omnpenenure OCMOTHYECKOE [JAaBJIEHHE C IOMOLIbIO O0OpPYAOBaHUS M  OOBEKTOB,
IIPEUI0KEHHBIX MTPETOIaBaTeNeM.

Kak onbITHBIM IyTE€M J0Ka3aTh, YTO B MOJIOJBIX KJIETKAX LUTOIIIa3Ma 0oJiee Bs3Kas?
[IpogeMoHCTpUpYHTE SIBIIEHHE KOJNAYKOBOIO IJJa3MOJHM3a C IOMOIBIO 00OpyHdOBaHUS,
IIPEUI0KEHHOT0 IIPENoIaBaTesIeM.

Kak onpeaennTs HHTEHCUBHOCTh TPAHCIIUPALIUH JIMCTHEB BECOBBIM METOJ0M?

Kak onpeaenuTs OTHOCUTENBHYIO TPAHCIUPALUIO?

Kak nmpoeMoHCTpHpOBaTh pucachiBarollee AeHCTBUE TPAHCIHPALK?

OnumuTe npocreimuii cnocod xpoMatorpauueckoro pasjesieHusl NTUrMEHTOB (POTOCHHTE3a
Ha puIbTpoBaTBLHOM Oymare.

B KOHIC HU3YUCHHA NUCHUILIMHBI IMOABOAATCA UTOT'U pa6OTBI CTYACHTOB Ha JICKIMOHHBIX W

MPAKTUYCCKUX 3aHATUAX TYTEM CYMMUPOBAHUSA 321pa6OTaHHHX 0ajIoOB B TEUEHHE CcEMECCTpa.

Kpurtepun oueHuBaHusi 3HAaHUH 00y4AKOIIUXCS 110 TUCHHUILINHE
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COTIIMYHOY 361-400

«XOPOUIOY 281-360

«YJIOBJIETBOPUTEIILHOY 201-280
«HEYJIOBIICTBOPUTEIHHO 200 u menee

6. MeTonnyeckue yKazaHus 1Jisi 00y4aOIMXCs M0 OCBOEHUIO AU CIHUILIUHBI
JIekimoHHbIE W JTA0OpATOPHBIE 3aHATHS TO (U3MOJOTHH PACTCHUN JOJKHBI ITOJYUHSATHCS
MOCIIEIOBATEIbHOMY CHUCTEMHOMY Toaxoay. M3yueHne maTepuana HanpaBieHO Ha (OPMHPOBAHUE
B CO3HAaHUU CTYICHTOB YCTOWYMBBIX MEXKIPEIMETHBIX CBSI3€H C JOPYTHMH JUCIUIUIMHAMU
00TaHMYECKOTO (B YaCTHOCTH) U OMOJIOTHYECKOTO (BOOOIIE) MPOodUIIeii: MOJIEKYISIpHOI OHOJIOTHEH,
onoxumuer, OMoPpU3NKOH, IIUTOIOTHEH, TCHETUKON, MUKPOOHOJIOTHEH, aHATOMUEH 1 MOPQOTIOTHeH
pacTeHuii, GUTOICHOIOTHEH, (PUTOMATOJIOTHEH, SKOJIOTUEH, PACTCHHEBOICTBOM U JIP.

B uznoxennu teopernueckoro marepuana Hanbosiee 3HPEeKTUBEH MPOOIEMHBIM MOIAXO,
AKTUBHPYIOIIUH MMO3HABATEIBHYIO JIEATEIILHOCTh CTYAECHTOB. TpeOyeTcs MpUMEHEHHE HATJISITHOTO
U JEMOHCTPAllMOHHOTO MaTepuaia (Tabiaul, BUAEOCI0KETOB, MPE3EHTALlU, MOJIeNIed U T.I1.).

JleaTenbHOCTh TpenoaBaTeisi Mpu MPOBEACHUH JTA00OPATOPHBIX 3aHSATHIA HalpaBlieHa Ha
COBEpIIICHCTBOBAHWE VY CTYJACHTOB WHJWBUIYaJIbHBIX HABBIKOB PEHICHHUS TEOPETHUCCKUX H
TIPUKIIATHBIX 337124, BEIPA0OOTKY HABBIKOB HHTEJUICKTYaTbHOW paOOTHI.

Ha naGopaTopHbIx 3aHATHAX 0O0s3aTeNIeH KOHTPOJb CO CTOPOHBI IpernojaBaTess 3a
coOJI0/IeHNeM TeXHUKH 0€30TacHOCTH CTY/ICHTAMH.

B nauane naGopartopHOro 3aHATHS NpenoAaBaTelb ONpPENeNseT Ielb, (GopMynupyer
OCHOBHBIC BOIPOCHI W TPOOJIEMBI IO HM3y9aeMOW TeMe, 3HAKOMHT CTYJICHTOB C METOIUKOW |
npaBuwiaMu  paboTel. Jlmst  BeImosiHeHHsT 1abopaTtopHO  pabOTHI  1enecooOpa3Ho  pa3OUTh
CTYJACHYCCKYIO TPYIITY Ha 3BEHBS (110 2 Yel.) Wi MUKPOTPYIIEL. B KOHIIEe 1a00paToOpHOTO 3aHATHS
MOABOJIATCS UTOTH, (GOPMYIUPYIOTCS BBIBOIbI, PELICHMUS, TPOBOIATCS YIPaXXKHEHHS Ha 3aKperieHue
3HaHuii u T.1. [IpenogaBarens oieHUBaeT pabOTY, OTBETHI U BBICTYIUICHUS CTYJCHTOB Ha 3aHATHUH.

3a0maroBpeMeHHO MpenojaBaTeib AODKEH JaTh 3a/laHue CTYIEHTaM JJIsl CaMOCTOSATEIbHON
MOATOTOBKHU IO TEME CJIEIYIOLIEro Jab0paToOpHOTO 3aHATHUSI.

Jlyia opraHu3aiuu TEKyIIero KOHTPOJS 3HAHWM PEKOMEHIYETCSl UCIOJIb30BAaHHE TECTOBBIX
3amanuii. TecToBbie 3amaHusi MO Kypcy «DU3HOJIOTHS pacTeHUN» pa3paboTaHbl C Y4ETOM
BO3MOHOCTH JUCTAaHIIMOHHON pabOThl, BKIIOYAIOT 4 TPaTUIMOHHBIE (OPMBI: 3aKPBITHIA TeECT,
OTKPBITHIN TECT, TECT Ha YCTaHOBJICHHE MPABUIbHOMN MOCIEI0BATEIbHOCTH, TECT HA YCTAHOBIICHUE
COOTBETCTBUS MEX]Iy ITPOLIeCCaMu, MapaMeTpaMU WIH SBJICHUSMU.

3HauyMTeNnbHas 10J1s yueOHOH paboThl o AucHUIUIMHE «DU3UOIOrUs PAaCTEHUI) OTBOIUTCS
Ha CaMOCTOSITeNIbHOE U3ydeHue cTyaeHTaMu. CTyIeHT IpU COACHCTBUM MPENoAaBaTelis OBIaeBaeT
HaBBIKAMH CaMOCTOATENIBbHOM paboThl ¢ yueOHOM M HaydyHO-HMCCIeI0BaTeNbCKOM nuTepaTypoii. Ha
JEeKIMUSAX CTYIEHT I0JlydaeT OCHOBOIIOJIATaloUIMi MaTepual B paMKax 0a30BOH NpOrpaMmsl
U3yyaeMOW JUCUUIUIMHBI, HO psii BONPOCOB IO YCMOTPEHHUIO IpenojaBarens TpeOyeT
CaMOCTOSTEJILHOTO U3yUYEHUSI.

B xoze nzyuenus kypca «PuU3n0JIOTUS paCTEHUIN CTY/IEHT:

1. Beaer TepMUHOIOTHYECKUN CIIOBAph MO KAXKJIOMY M3 Pa3/JelioB.
2. Bener Terpanp no 1abOpaToOpHOMY MPAKTUKYMY, TJ€ OTPaXKaeT XOJ KaXJOro MPaKTHYEeCKOTo
3aHATHUS C YKa3aHUEM PE3YJIbTAaTOB OIBITOB (B BUJIE PUCYHKOB, PACUETOB, CXEM, TaOJIHUII, BBIBOJIOB).

VYcerHble foknanpl (MUHU-BBICTYIUIEHHS) JAENAIOTCS MO KaXKA0M TeMe C LENbI0 MPOBEPKH
TEOPEeTUYECKUX 3HAaHMH OOYyJarolerocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO MPHOOpETaTh HOBBIE
3HaHUs, paboTaTh ¢ UH(OPMAIIMOHHBIMHU PECYPCaMH U U3BJIEKATh HYXHYIO HH(POPMAIIHIO.

Jloknaapl  3aciylIMBAIOTCS. B Hadaje JlabOpaTOpHOTO  3aHATHUSA  TOCIE  M3YyYeHHs
COOTBETCTBYIOIIEN TeMbl. [IpoNOKUTENBHOCTh JOKIAaNa HE JOJDKHA IPEBBINATh 5 MUHYT. Temy
JIOKJIajia CTYJEHT BEIOMPAET M0 HKETAHUIO U3 MPEJUI0KEHHOTO CITUCKA.

[Ipn nmoaroroBke nOKIaga CTYACHT AOJDKEH M3YUHUTh TEOPETUYECKUN Marepual, UCIOJIb3ys
OCHOBHYIO M JIOTIOJIHUTENBHYIO JIMTEPATYpPY, COCTaBUTh IUIaH JIOKJIaa (MepedeHb paccMaTpuBaeMbIX
UM BOINPOCOB, OTPAKAIOUIMX CTPYKTYpPY M IOCIENOBAaTENbHOCTh MaTepuana), IOATOTOBUTH
npe3eHTanuto. [lnan nokinaga HeoOX0IMMO MPEABAPUTENHHO COTJIACOBATH C MPETOIaBaTEIeM.



BeicTymiieHne JTOJDKHO CTPOUTHCS CBOOOJHO, YOenMTenbHO W aprymeHTHpoBaHo. IlpemopmaBarens
CIIEITUT, YTOOBI BBICTYIUICHUE HE CBOJUIIOCH K IPOCTOMY BOCIIPOM3BEIICHUIO TEKCTA, HE JIOMYCKAETCs
MPOCTOE YTEHHE COCTABIEHHOTO KOHCIIEKTA AOKIAAa. BricTymaromuii Takke 10KeH ObITh TOTOBBIM K
BOIIPOCaM ayJIUTOPUU U JUCKYCCHHU.

Bormpocsl 151 caMOCTOSITEILHOTO U3Y4YEHHUS CTyIEHTaMu yKa3aHbl B 1.4 [Iporpammsl.
IInanb1 1a00paTOPHBIX 3aHATHH

Ha naGopaTopHBIX 3aHATHAX CTYACHT JIOJDKEH CTPOTO CIIEA0BATh MHCTPYKIUSAM U TOPSIKY,
KOTOpBIE OTpeneNseT mpenoaaBaTens. Llens kaxmoit paboTsl eMKO chOpMyIMpOBaHA B HAa3BaHWUU
nabopatopHoii paboThl. X0 JJA00PaTOPHOTO 3aHATHS MOAPOOHO M3JIOKEH B mpakTukymax. Ocoboe
BHUMAaHHE HYXHO YJAEISATh TpeOOBaHUSM TEXHUKH Oe3omacHoctH. Ha mabGoparopHoM 3aHATHM
KaXIbIi CTYyIEHT HMMEET BO3MOXHOCTh IPOBEPHTH TIIyOMHY YCBOEHHUS Yy4eOHOrO MaTepuana,
MoKa3aTh 3HAHWE TMOHATHUH, TEPMHHOB, 3aKOHOB, METOJOB (u3noyioruu pacreHuit. OdopmieHne
nabopaTopHOi pabOThI C OMHMCAHUEM IEPEYHS MaTepUajIoB W OOOPYIOBaHHUA, XOJa padOTHI, €€
pe3yIbTaTOB M BBEIBOJIOB MTPOU3BOIUTCS KAXKIBIM CTYJACHTOM B CIIEIIHAIBHON TETPaIH.

Jlabopamopuas paboma Ne 1. [lonydenrne HCKyCCTBEHHOM KieTO4KHu Tpayode.

Jlabopamopuas paboma Ne 2. SIBneHus TU1a3MoJId3a U ICTIIA3MOJTH3A.

Jlabopamopuas paboma Ne 3. I3meHeHre POHUITAEMOCTH IUTOTUIA3MBbI JUTSI BEIIECTB KJIETOYHOTO
COKa MpHU HOBPEXKICHUU.

Jlabopamopnas paboma Ne 4. SIBnenue Typropa.

Jlabopamopnas paboma Ne 5. Haxonnenue kpacutens (HEHTpaJbHOTO KpacHOTO) B BaKyoJsIX U
MPHKU3HEHHOE OKpallMBaHUE KJIETOK SMUJIEPMHCA YEIIyH JyKa.

Jlabopamopuas paboma Ne 6. BnusHue HOHOB Kalusg W KajbllUsg HA BSA3KOCTH ITUTOILIA3MBI
(KONTMAYKOBBIN IJIA3MOJIN3).

Jlabopamopnas paboma Ne 7. @opMa mia3MojiM3a B PacTyIIUX W 3aKOHUMBIIMX POCT KJIIETKax
ANIOJICH.

Jlabopamopuass paboma Ne §. OmnpeneneHue OCMOTHYECKOTO JJABJICHHUS KJIECTOYHOTO COKa
IJ1a3MOJIMTUYECKUM MeTo0M (110 e-Dpusy).

Jlabopamopunasa paboma Ne 9. OmnpeneneHue OCMOTHYECKOTO JaBJICHUS KJIETOYHOIO COKa
pedpaKTOMETPUUYECKUM METOIOM.

Jlabopamopuas paboma Ne 1(). KaueCTBEeHHBIC METO/IbI ONPEICIICHHS TPAHCITUPAIIUH.
Jlabopamopuas paboma Ne 11. HabmroneHust 3a IBUKEHUSIMH YCTHHIT 1101 MUKPOCKOTIOM.
Jlabopamopnas paboma Ne 2. OnpeneneHne MHTCHCUBHOCTH TPAHCIIMPAIIMU BECOBBIM METOJIOM
(10 yMEHBIIEHUIO MACChl CPE3AHHBIX JTUCTHEB).

Jlabopamopnas paboma Ne 13. [lpucaceiBaroliee JeiCTBHE TUCTHEB.

Jlabopamopnas paboma Ne 14. IlonyuyeHue CUPTOBON BBITSHKKA NMUTMEHTOB JucTa. [lomydyenue
BBITSKKU KapOTHHA.

Jlabopamopnas paboma Ne 15. Paznenenue nurMeHToB Jimcta metooM Kpayca.

Jlabopamopnas paboma Ne 16. Pa3zneneHue MUTMEHTOB JIMCTa METOJOM XpomaTorpaduueckoit
azcopOuuu.

Jlabopamopnas paboma Ne 17. XuMudeckue CBOHCTBA MUTMEHTOB.

Jlabopamopnaa paboma Ne 18. OnTtuyeckue CBOMCTBA NUIMEHTOB (XJIOpOQWIIIOB U
KapOTHHOUJIOB).

Jlabopamopnas paboma Ne 19. OGHapyxeHue npouecca pOToCHHTE3a.

Jlabopamopnas paboma Ne 2(). OGHapyXeHHEe aMMJIa3bl B IPOPACTAIOIIUX CEMEHAX.
Jlabopamopnas paboma Ne 2]. OmpeneneHue IbIXaTeNbHOTO KOA(PQHUIMEHTa MPOPACTAOIINUX
CEMSH.

Jlabopamopnas paboma Ne 22. OnipenienieHre aKTUBHOCTH KaTajia3bl B PACTCHUSX.

Jlabopamopnas paboma Ne 23. MUKpOXUMUYECKUN aHAIIN3 30JIBL.

Jlabopamopnas paboma Ne 24. OGHapyXeHUE HUTPATOB B PA3IMYHBIX YACTAX PACTCHUM.
Jlabopamopnas paboma Ne 25. 3amuTHOe JIeiicTBHE caxapo3bl IPU HU3KUX TeMIlepaTypax.



Jlabopamopnas paboma Ne 26. OnipenienieHre TeMIEpaTypHOTO MOPOra KOArysSIuu IIUTOIUIa3MBl.

7. IlepevyeHb OCHOBHOW U [I0MOJTHUTEJIbHON y4eOHoii uTepatypbl, UHTEepHET-pecypcos,
He00X0IMMOii 115l 0CBOEHUS TUCUMILIUHBI.

OcHoBHas1 JIMTEepaTypa

1. Kynukosa, E. I'. ®usnonorus pacrenuii : yuebnoe mocodbue / E. I'. Kynukosa, 0. B.
Kopsrun, H. B. Kopsruna. — Ilensa : IIT'AY, 2018. — 192 c. — Tekcrt : anekTpoHHbIH // JlaHb :
aNIeKTpoHHO-O0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/131063

2. Ckynuenko, B. b. ®usnonorus pacrenuii : yuebHoe nocodue / B. b. Cxymuenko, O. H.
MansimeBa, M. A. Uyounckuii. — Canxr-IletepOypr : CIIOIJITY, 2017. — 104 c. — ISBN 978-
5-9239-0999-9. — TekcT : anexTpoHHbIi // Jlanb : anekTpoHHO-0MOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/102993

3. ®usnosorus u OMOXUMHS pacTeHuM : yuebHoe mocobue / cocraButenu C. A. ['yxBuH [u
np.]. — IlepcuanoBckuit : Jlonckout ['AY, 2019. — 172 c¢. — Texkcr : anexktponnbiit // Jlans :
aneKTpoHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/133430

JlonmosiHuTEIbHAS JIUTEpPATypPa

1. Kapace, B.H. ®usmomorus pacreHuii: skcnepuMeHTalIbHbIe ucchenoBanus / B.H.
KapaceB, M.A. KapaceBa ; IIoBOJDKCKHMII TOCYyJapCTBEHHBI TEXHOJIOTMYECKUA YHUBEPCUTET. —
Momkap-Ona : IToBOIDKCKMI TOCYIapCTBEHHbII TeXHONOIHUeckuii yausepenrer, 2018, — 312 ¢. :
HII. — Pexum JIOCTYyTIA: o O JIITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=494310

2. Antunkuna, JI. A. Ilpaktukym mo ¢Gu3HOIOTHU U OMOXMMHH CEIhCKOXO3SIUCTBECHHBIX
pactenuii : yuebHoe ocodue / JI. A. Antunkuna, B. W. Jleun. — Ps3anb : PTATY, 2020. — 164
c. — ISBN 978-5-98660-363-6. — Texkct : amektpoHHsbIi // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/164663

3. Kopsirun, 0. B. ®usnonorus pacrenuii : yuednoe nmocobue / 0. B. Kopsrun, E. T.
Kynukosa, H. B. Kopsiruna. — Ilensa : III'AY, 2019. — 308 c¢. — Texkcr : anmekTpoHHsbIii // Jlanb :
aNIeKTpoHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/131084

4. Cyrsarun, B. I1. ®usnonorus pacrenuii : yaeoHoe nmocooue / B. I1. Cyrsarun. — TBepsb :
Tepckas 'CXA, 2018. — 337 c. — Texkcr : anexkTpoHHbIN // JIaHb : 37I€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/134222

Humepnem-pecypcut

- «Dusunonorus pacrenuit». Xypuan Poccuiickoit akagemun Hayk. / [DIEKTpOHHBIN pecypc].
Pexxum moctyma: http://www.rusplant.ru

- «bromnerenr OOmectBa (usmonoros pactenuii Poccum». Ilepuoanueckoe wuH(bOpMaMOHHOE
nznanne ODP. / [Dnexrponnslit pecypc]. Pexxum nocryna: http://ofr.su/bulletin
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http://ofr.su/bulletin

Jlucr cornacopanus paboueii mporpaMmel
y4IeOHOH TUCIHTITUHEL (IPaKTHKH )

Hanpagsnenue nogrorosku: 44.03.05 Ilenarorudeckoe obpazoBanue
Ipoduas: I'eorpadus. Buonorus

PaGouas nporpamma ®Ou3n0I0rKsa pacTeHui

CocraButenb: U.C. Kouses — Yaegnosck: Yal'TIV, 2023.

[lporpaMma cocTaBleHAa ¢ Y4eTOM (eIepalibHOrO0 TOCYAAPCTBEHHOTO
00pa3oBaTeNnbHOTO  CTAHAApTa BHICIIETO  OOpa3oBaHMs 10  HANPABICHHIO
noproroeku  44.03.05  Ilemarormueckoe  o6pasoBaHue,  yTBEPKAEHHOTO
MunncrepctBom obpazoBaHWs U Hayku Poccuiickolt ®@emepauuu, # B
COOTBETCTBHH C yUeOHBIM ILTAHOM.

CocraButenu 27 fg N.C. Konsien

(noonucy)

Pabouas nporpaMma yqeOHON AUCLMIIIMHEI (IPAKTHKH) 0n00peHa Ha 3aCelaHuH
kadenpsl 6uonoruu u xumun "5" mas 2023 r., mporokon Ne 10

3aBenyromuii kadeapoit
/"’ H.A. Jlenrecosa 25 0G5 1023

RUYHAR ROORUCY pacuudposka noonucu oama

Pabouas mporpamma yueOHOM jguciunnuuel (TPaKTHKH) COTJIACOBaHA ¢
oubmuoTeKon
CotpynHHK OHONHOTEKH

A ol 10.B. Mapcaxosa 4704, 2007

s noonucy Ppacluuppoera nodnucu dama

[IporpaMMa paccMoTpeHa © onoOpeHa Ha 3aceaHWHd YUYSHOTO COBeTa
ecTecTBeHHO-reorpadudeckoro paxynprera "31" mas 2023 r., npotokon Neb
Ilpencenarens yIeHOFO COBETa €CTECTBEHHO-reorpaduueckoro haxyapTera

/ J.A. ©ponor Al,05. 88-,

’ l Vawunan noonuce pacuudposida noonucy dama
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