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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpamMMbl

Jucrunmuaa «®U3H0NIOTHS PACTeHHI» OTHOCUTCS K nucnuiuiiHaMm OOs3aTenbHOM 4YacTu
broka 1. luctumumasl (Moxynu) [IpenMeTHO-MeTOAMYECKOTO MOAY/IS Y4eOHOTO TIaHa OCHOBHOU
npodeccuoHanbHOM  00pa30BaTEIbHOM MPOrpaMMbl  BBICHIETO O0pa3oBaHHs — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHut0 noaroroBku 44.03.05 Ilegarormueckoe oOpa3zoBaHHE (C IBYMs
poUISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (MPodHIL) 00pa3oBaTeIbHOM MporpaMMbl «brosorus.
Xumusi», 04HOH HopMbl 00yUeHHS.

JucuunimHa onupaercs Ha pe3yibTaThl 00yueHusi, CQOPMUPOBAHHBIE B paMKax JIUCIUILUINH
ydyeOHoro miana 1-4 cemectpoB: AHatomus u Mopdosorus pactenuii, CucTeMaTuka pacTeHUH,
[{utonorus, OCHOBHI puUTOLIEHOIIOTUH, MeTOob! (PayHUCTUKH.

Pe3ynbrarthl uM3yuyeHUs AMCLUMIUIMHBI SBISIOTCSA OCHOBOM JJs W3yYeHUs AUCHUILIUH U
NPOXOXKICHHUS TpakTHK: PacreHueBoactBo, MukpoOuosnorusi, buonormueckas xumwus, OOmas
skonorusi, Muxkonorus, ®uronaronorusi, Bupycomnorus, MeToasl OMOMOHMTOpPHMHIa U
Oononnnukanuu, MosekymspHas Ouonorusi, OCHOBBI OMOTEXHOJIOTHH, TOKCHKOIOTHYECKAs XUMUS,
npakTUKa YueOHas (03HAKOMHUTENbHAst) MO (DU3HOJOTUH KYyJIbTYpHBIX pACcTEHHUH, MpaKTUKa
VYueOHast (03HAKOMUTEIBHAS) TIO arpOIKOJIOTHH.

1. IlepeyeHr mNJAHHUPYEeMBIX Ppe3yJbTATOB OO0y4YeHHUS] 1O JUCHUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMBbI

Leabto ocBoeHUsT AUCUUIUIMHBI «DU3HONOTHS pAaCTeHHI» SIBISETCS (OPMHPOBAHUE
IpeCTaBiIeHUs O (PU3HOIOTUN PACTEHUM KaK HayKH, ee OOIIMX KOHLEMIUSIX U METOI0JIOTHYECKUX
BOIIpOCAaxX, M3y4eHHE OCHOB IMPHUMEHEHUs IIOJIyY€HHBIX 3HaHUN B Oyayuiedl mnpodeccum it
peLIeHHUsT HUCCIIeAOBAaTEeNbCKUX W TNPUKIAAHBIX 3a1a4, (OPMHUpPOBAHHE Yy CTYIEHTOB Hay4dHO-
apryMEHTUPOBAaHHOM TMO3MIMM B OTHOLIEHHM OXpaHbl MPUPOJHOM Cpelbl U palMOHAIbHOIO
IIPUPOIOIOIB30BAHUS.

3agayamMuM  OCBOGHHMS  JUCLUUIUIMHBI  SIBISIOTCA  (OpPMHUpPOBaHME Yy  CTYACHTOB
€CTeCTBEHHOHAYYHOTO MMPOBO33peHMsI Ha 0aze NpeACTaBICHMH Kak O CBOEOOpasuu >KU3HU
pacTeHuif, Tak U 00 OOUIMX 3aKOHOMEPHOCTSX OpPraHU3allMd BCETr0 >KUBOIO; M3Y4YEHHE OOILIMX
KOHIIETIIUI ¥ METOJJ0JIOTMYECKMX BOIMPOCOB (PM3UOJOTHH PAaCTeHUH, UCTOpUU €€ GOpMUPOBaHUS U
Pa3BUTHSI, OCHOBHBIX pa3lenoB (U3MOJIOTMM pPACTEHUH; HU3ydyeHUE (QYHKIMHM pPACTUTEIbHbBIX
OpraHM3MOB Ha OCHOBE COBPEMEHHBIX [JOCTWKEHMH HAayKH; HW3Y4YEHHUE POJIM OTIEJIBHBIX
MOJIEKYJISIPHBIX MEXaHHU3MOB B METAa0OJU3ME PACTUTEIbHOW KIETKH M PEryJsluu KU3HEHHBIX
IIPOLIECCOB.

B pesynpTate ocBoeHuss mporpammbl OakaiaBpuaTa OOydaroIIMHCS JIOJDKEH OBJIAJIETh
CIIEAYIOIIMMHU pe3ylbTaTaMu o0ydeHus no aucuuiuinHe Pusuonorus pacteHuil (B Tabmuie
IPEJICTABICHO COOTHECEHHE 00pa30oBaTeNIbHBIX pPE3yJbTaTOB OOY4YEHMs] 10 JUCLUUIUIMHE C
MHAWKATOpaMH TOCTHKEHUS KOMIIETEHIINN )

KomMnerenuus u OO0pazoBarenbHbIe Pe3yIbTaThl JUCIUTIIHHBI
HHINKATOPBI €€ JOCTHKEHUS (aTamb! HOPMUPOBAHUS AUCITUTLIMHBI)

B JIUCITUTIIINHE 3HAET yMeeT BIIaJIceT
IK-11 Cnocoben

HCIIOJIb30BaTh

TEOPETHUECKHIE u

NpaKTHYECKHE 3HAHUS JUIs
NOCTAaHOBKH M PEIICHHS
UCCIIEIOBATEIbCKUX 3a/lad B
npeqMeTHo  obiactu (B
COOTBETCTBUH C MPOPUIEM U
YpOBHEM OOydYeHHs])) U B
o0acti 0Opa3oBaHus




IK-11.1 OCYIIECTBIISIET OP-1 OP-2
pa3nuHbIe BU/JIBI paboTtath ¢ yuyeOHOM, | METOgaMHU U
MPAKTUYECKOU y4eOHO- TEXHUKOH
NeSITebHOCTH, METOAMYECKON U | MUKPOCKOITUYECKUX
obecrnieunBaroIye Hay4YHOM UCCJICIOBAaHUM U
CaMOCTOSITENIbHOE JUTEPATypO, PUTOTOBIICHHEM
NpUOOpETEHUE  Y4aIUMUCS WHTEPHET- MUKPOCKOITUYECKUX
3HAaHUH, YMEHUM U HABBIKOB pecypcamu; [IpEeIaparos;
B COOTBETCTBHUHU co
cnenupuKon pas3znenon
OuoJjoruu;
IK-11.2 MIPUMEHSIET OP-3 OP-4
COBpPEMEHHBIE COBpPEMEHHBIC UCTIOJIb30BaTh
JKCIIEPUMEHTAJIbHBIE METO/IbI COBPEMEHHYIO
METOIbI paboThI c | Onomorn4eckux anmaparypy "
OHOJOTHYECKUMHU HCCIIeIOBaHMUI; obopyznoBanue IS
O00BEKTaMH B TIOJIEBBIX H BBITTOJTHEHHS
71a00paTOPHBIX YCIOBUSX; y4eOHBIX U HAy4YHO-
HCCJIEIOBATEIbCKUX
pabor;

[K-11.3 IpUMEHSET OP-5 OP-6
0a3oBbIC TIOHSTHS 00 | OCHOBHBIE COTIOCTABJISITh,
OCOOGHHOCTSIX CTPOEHHUS U | OMOJIOTUYECKHE 0000maTh u
bu3HONIOrHUeCcKUx TIOHSTHS U 3aKOHBI, UHTEPIPETHPOBATH
MeXaHU3Max paboThI | poib OTIENBHBIX | PE3yIbTaThI
pa3IMYHBIX CUCTEM U | MOJIEKYJISIPHBIX HaOI0IeHU u
OpraHOB XHMBBIX OPTAaHU3MOB | MEXaHU3MOB B | DKCTIEPIMEHTAIbHBIX
U UX poib B IMpHUpOJEe U | MeTaboiu3me HCCIIEI0BaHMI;
XO034MCTBEHHOU pacTeHni U
JeSITeIbHOCTH YEJIOBEKA. perymsiuu

KU3HEHHBIX

ITPOLIECCOB;
IIK-12 CnocoOeH BBIAETATE
CTPYKTYpHBIE JJIEMEHTHI,
BXOJISIIINE B cUCTEMY
MO3HAHUSA peaMETHOM
obnactu (B COOTBETCTBUH C
npopmwieM U YpOBHEM
00ydJeHus1), aHaTU3HPOBATH
UX B €IMHCTBE COJAEp)KaHus,
GopMBI W BBIMOJHSIEMBIX
byHKIII
IIK-12.1 mpumeHsieT 3HaHUSA OP-7
o aHaTOMMHU U | OCHOBHbIE
(U3NOTIOTHUECKUM MEXaHU3MBI
MeXaHU3MaM paloThI | peanuzanuu
Pa3IMIHBIX CHCTEM u | QyHKINH
OpraHoB pacTeHuil, | pacTUTEIbHBIX
KUBOTHBIX U Y€JIOBEKA; OpPTaHU3MOB B

OHTOT'€HE3€ "

ajanTalyil B CBSI3U C

YCIOBUAMHU  CPE.bl

oOHTaHus,




[1IK-12.2 BBLIEISAET u OP-8 OP-9
AHATM3UPYET KJIETOYHBIE U noxoupare u METOTUKOMN
MOJIEKYJISIPHbIE MEXaHU3MBI, HCIOJIb30BATh MOCTaHOBKH
o0OecrieunBaroIIve €IUHCTBO 00opy0BaHuE U OMOJIOTUYECKUX
($H3HO0TIOTO-OMOXUMHUYECKHUX MaTepHuaIbl HaOMIOZICHUHN U
IPOIIECCOB, HAINpPaBICHHBIX nabopartopuu IKCIIEPUMEHTOB;
Ha peanu3anuio (QyHKIUN u buzHoIOTHH
0COOEHHOCTEHN nux pacTeHuit Jis
NpOSIBIIEHUST B Pa3HBIX U3YYEHUS
YCIIOBUSIX Cpelbl OOUTaHUs GyHKIIMOHATIBHOU
OpraHu3Ma; AKTUBHOCTH LIEJIOTO
pacTeHus U ero
JacTe,
IK-12.3 aHAJIM3UPYET OP-10
ry100anbHbIE HKOJIOTUYECKUE | TEOPETHIECKUE
pOOIIEMBI; MPUMEHSTH | OCHOBBI TIOCTAHOBKH
0a3oBble MOHATHUS O0OMLIEH | OMOJIOTHYECKOrO
9KOJIOTHH, MPUHIIMIIBI | SKCIIEPUMEHTA C
ONTUMAIIEHOTO YYETOM COOITIOJICHUI
MPUPOIONOIB30BaAHUS U | OCHOB
OXpaHbI IpUPOABI, | OMOTOTHYECKON 1
COLIMATIbHO-9KOJIOTHUECKUE | XUMHUYECKOI
3aKOHBI B3aWMOOTHOIIEHUS | 6€30IacHOCTH,
YeJI0BeKa U MPUPO/IBL. OXpaHbl IPUPO/IBL;
[TK-15 Crnocoben
OTpeneNiaTh  COOCTBEHHYIO
MO3HILINIO OTHOCHUTENIBHO
JUCKYCCUOHHBIX  Ipo0sieM
npenMeTHoi  obmactu (B
COOTBETCTBUHU C Ipodunem u
YPOBHEM O0yUYEHUS)
[IK-15.1  camocTosITENBHO OP-11 OP-12 OP-13
NPOBOJTUT  HCCIIEIOBAaHUS, | OCHOBHBIC MIPOBO/INTH HABBIKAMH TIOUCKA U
MIOCTaHOBKY MHPOBO33PEHUYECKHE | HAOMIOIEHUS U MEPBUYHOM
OHMOJIOrN4YECKOro MTOJXO/BI, CTaBUTh y4eOHbIE U 00paboOTKN Hay4dyHOMU
HKCIIEPUMEHTA, XapaKkTepU3yollne Hay4YHBIC U METOJI0JIOTMUECKOM
UCTIOJIb30BaHUE €IMHCTBO U | DKCIIEPUMECHTHI B uH(pOpMAITNH;
UH(OPMAIIMOHHBIX B3aMMOCBSI3b  BCETO | JTA0OPATOPHBIX U CTAaTHCTUYECKUMU
TEXHOJIOTUH Uil peIIeHUs | )KMBOTO Ha TUIAHEeTe; | TOJICBBIX YCIOBUSAX C | METOJAMH  aHAJIH3a
HAYYHBIX u HCIIOJIb30BaHUEM KOJTMYECTBEHHBIX
npoeCCHOHANIBHBIX ~ 3aj1aY, JIOCTYITHOTO oKazarejien TUIA
aHaM3 u OLICHKY COBPEMEHHOT0 pereHus
pe3yIbTaTOB JIAOOPATOPHBIX 00opyoBaHus, MTOCTABJICHHBIX
Y TIOJIEBBIX MCCIIEAOBAHUL; MIPOBOAMTDH aHAIH3 OMOJOTUYECKHUX
MOJTyYSHHBIX 3aad;

OIIBITHBIX JaHHBIX,




I1K-15.2 MIPOSIBIISIET OP-14
CIOCOOHOCTh MHUPOBO33pPEHUYECKHE
apryMEeHTHPOBAHO, apryMeHTHI JUIs
JOTHYECKUE BEPHO U SICHO | aHAJHM3a HAYYHBIX
BBIPDAXKATh CBOIO TIO3UIHIO | (DaKTOB,

o 00Cy)KIaeMbIM | YCTAaHOBJICHUS
JMCKYCCHOHHBIM Ipo0iieMaM | MEKIPEIMETHBIX

B COUCTAaHUHU C I'OTOBHOCTBIO CBSISCI\/JI, MMPUHIUIIBI
K KOHCTPYKTUBHOMY | BEACHUS JUCKYCCHH.
IUAJIOTy W TOJICPAHTHOMY
BOCIIPHUATUIO HHBIX TOYCK
3peHUsL.

2. O0beM MUCHMIUIMHBI (MOAYJIsI) B 3a4YeTHBIX €IMHHUIAX ¢ YKa3aHHeM KOJHYecTBa
aKaJeMH4YeCKHX YacoB, BbIIEJEHHbBIX HAa KOHTAKTHYI0 padoTy o0ydamommxcsa ¢
npenoaasarejaeM (M0 BHAAM Y4YeOHbIX 3aHATHH) M HA CAMOCTOSAITEIbHYI padoty
00y4arIuXCcs
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3. Coaepxanue IHCHMILUIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO TeMaM (pa3jejaMm) ¢
yKa3aHHeM OTBeJeHHOI0 Ha HHUX KOJIMYeCTBA aKaJjeMHMYeCKMX YacOB UM BHIAOB YYeOHBIX
3aHATHH.

3.1. Ykazanue mem (pazoenos) u omeedennozo0 Ha HUX KOJIUYECHBA AKAOEMUUECKUX YACO8 U
6UO006 YUEOHBIX 3aHAMUIL

KonmuecTBo yacoB no
dbopmam oOyueHus

HanmenoBanue pasaciia u TEM

JIeKuMoHHbIE 3aHATHS
JlabopaTopHbIe 3aHATHS
CamocrosiTenbHas paboTa

5 cemecTp
Paznea |. BBegenue 1 — 2
Pa3znen Il. ®@u3nonorusi pacTuTeIbHOH KJIETKH, BOJHBIA PpPeKUM
PACTUTEIBLHON KJIETKHU
Tema 1. Cnenududeckue 0cCOOEHHOCTH CTPOEHHUS U (PYHKITHOHUPOBAHUS
PACTUTCIILHBIX KJICTOK.




Tema 2. XUMHUYECKHE KOMIIOHEHThI PACTUTEIBHBIX KIETOK.

Tema 3. MeMOpaHHBI TPAHCTIOPT B PACTUTENBHBIX KIETKAX.

Tema 4. Bogublii 0OMEH W OCMOTHYECKHE SIBJICHHS B PACTUTEIbHBIX
KJICTKaX.

Paznen Ill. Boaublii pexum pacreHusi, BOAHbIH JepUUIHT U
YCTOHYHBOCTH K 3acyxe

Tema 1. Ilonatue o BOAHOM pexuMEe pacTeHHs. DPU3HOJIOTHYECKUE
MEXaHU3Mbl KOPHEBOI'O JAaBJICHUSA U TPaHCIHUpauuy. TpaHCIOPT BOJABI B 4 4 14
pacTeHuu.

Tema 2. ®U3MOJIOTMYECKHE OCHOBBI aJanTalMii M YCTOWYUBOCTU
pacTeHui K GpakTopam, BIUSIONIIM Ha BOJHBINA PEKHUM.

Paznea IV. ®orocunres
Tema 1. CymHocTh W 3HaueHHe (OTOCHMHTE3a. XapaKTePUCTHKA 2 — 10
(OTOCHHTETHUYECKOTO anmapaTa pacTCHHIA.

HUTOI'O 5 cemectp: 12 20 40

6 cemecTp

Paznea IV. ®orocunres
Tema 2. CetoBast a3za ¢porocunHTe3a.

Tema 3. TemuoBas (aza ¢poTocuHTe3a. AManTalMOHHBIE MOIU(PUKAIINH 4 12 6
dotocuHTe3a. Peryssmnus v 9KOJIOrHYeCcKHe aclieKThl (POTOCHHTE3A.

Paznen V. [Ipixanue, agantanus K HeAOCTATKY KHCJI0POaa

Tema 1. CymHocTh M crneuuduka AbIXaHUS PACTEHHH. XHUMHU3M

KJIETOYHOTO JIbIXaHUSI PACTCHUH. 4 5 6

Tema 2. Perynsauus ApixaHusi, aJanTaldd U YyCTOMYMBOCTh PAaCTEHUH K
dakTopaM, BIHSIONIMM Ha JbIXaHHWe. B3auMOCBS3p JbIXaHUS H
(dhoTocuHTE3A.

Pazgen VI. MunepaibHOe nuTaHue, a1aNTalus K 32COJIEHUIO

Tema 1. OnemeHrapHblli coctaB pacteHuid. llornomenne wu
MIPEBPALICHUS BaKHEHIINX 2JIEMEHTOB MUHEPAIBHOTO IUTAHMS. 4 8 6
Tema 2. A3soTHblii 0OMeH pacrteHuil. @PaxkTOpbl, BIUSIOIIME Ha
MHHEPAJIbHOE MUTAHUE U aJTAIITAlIMK K HUM.

Pazgen VIl. ®u3nosiornst ycTroiiuYMBOCTH PACTEeHHH K BBICOKHM M

HHM3KHM TeMIlepaTypam ! 4 6
Pazgen VIII. Poct u pa3BuTHe pacreHuii.

Tema 1. Cnenuduka npoueccoB pocta M pa3BUTHS y PACTEHUM Ha

pa3HbIX YPOBHSX OpraHu3alMU. XapaKTepUCTHKA U (U3NOJIOTHYecKas 4 i 6
POJIb PUTOTOPMOHOB.

Tema 2. BnusHue BHYTPEHHHX M BHEIIHMX ()aKTOpPOB Ha pOCT HU

pa3zBuTue pacteHnil. PU3NOIOTHsI IBETEHUSI.

Pazgen I X. UnTerpauus u peryjasinus Gpu3noJ0ru4ecKux Mpoueccon 1 B 3

B PaCTEeHUM

HNTOI'O 6 cemectp: 18 30 33

BCEI'O: | 30 50 73

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

PA3JIEJI |. BBEAEHUE

[Tpeamer, 3agaun U MeTO bl (PU3MOIOTUN pacTeHUi. Poib 1 MecTo pacTeHus B KMBOM MHUpE.
Cneuuduka mertaboin3Ma pacTeHMM IO CpPaBHEHHIO C KHUBOTHBIMHM M MHKPOOpTraHHU3MaMH.
[TpucnocoOneHne pacTeHWd K NpUKpEIUIeHHOMY o00pasy xu3HH. OcobeHHoctu Mopdonoruu
pacTeHUM, MPEJCTABICHUE O POJU YACIHHOW IMOBEPXHOCTH, CHEIM(pUKa pOCTa PAaCTEHUW M €ro
¢yHKIMOHATBHOE 3HAa4YeHHe. Pa3nuuus W CXOACTBO B XHUMHYECKOM COCTaBE€ PACTCHHUH,
MUKpPOOPTaHU3MOB M KMBOTHBIX. MecTo (M3HOIOrMH pacTeHUH B MIKOJIBHOM KypCe €CTECTBEHHBIX

HayK.



PA3IEJ 1l. ®U3AOJIOTUSI PACTUTEJBHOMN KJETKHW, BOJHBIA PEXUM
PACTUTEJIbHOM KJETKHA

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

Crneuuduueckne 0COOEHHOCTH KIIETOK PAacTEHUI MO CPaBHEHUIO ¢ OAaKTEPUSIMHU U KIETKaMHU
KUBOTHBIX. POJIb 1 MECTO TEMBI B IKOJILHOM Kypce OHOJIOTHH.

OyHKIMOHANbHAST POJIb OTAEIbHBIX OpraHouaoB kietok. Crnemuduueckas poyib B
MeTa0O0IM3ME OpPraHOMJIOB, TUIMYHBIX JUIsI PACTCHWH (IUIACTHABI, BAaKyOJb, KJIETOYHAs CTECHKA).
CumOunoTHueckas Teopusi IPOUCXO0XKICHUS TUIACTU U MUTOXOHAPHIL.

[IpencraBienue o CUMILIACTE, AaNIOILIACTE U HHAOILIACTE.

Tema 2. XuMu4ecKkne KOMIOHEHTBI PACTHTEJIBHBIX KJIETOK.

Baxwueiimne opranuueckue BemiecTBa pacTeHuil. OcoOeHHOCTH MeTabonu3Ma OCHOBHBIX
IpyHI OpPraHUYECKUX COEAMHEHUH B pacTeHHsX. CTpyKTypa U CHHTE3 HYKJIEMHOBBIX KHUCIOT U
OenKOoB.

Tema 3. MemOpaHHBIii TPAHCIIOPT B PACTUTEIbHBIX KJIETKaX.

duznonoruyeckas poiab MeMOpaH M MPOHHUIIAEMOCTbh KJIETOK JUIS Pa3HbIX COEIWHEHUH.
T[laccHBHBIN M AaKTHBHBIH TpaHCTopT depes Membpanbl. Poms Na®, K'-AT®aser u H'-AT®dasmL
ConpsiKeHHBIM TPAHCTIOPT Pa3IMYHBIX HOHOB Yepe3 MeMOpaHy, CUMIOPT U aHTUIIOPT.

Tema 4. Bognblii 00MeH U 0CMOTHYECKHE SIBJICHUSI B PACTUTEIbHBIX KJIETKAaX.

[Tornomienue Boasl kinetkamu. OcMOTHUECKHE ABJIEHUS B KieTKax. [IpeacTaBienue o BOJIHOM
NoTeHLuazie KiIeTku pacteHus. CocTosiHUE BO/IbI B KJI€TKaX, CBOOOIHAsA U CBA3aHHAS BOJA.

PA3JEJ 1ll. BOJAHBIA PEXWUM PACTEHHS, BOJHBLIA JE®UIAT H
YCTOHYHUBOCTbD K 3ACYXE

Tema 1. IlonsiTue 0 BOAHOM pexkuMe pacTeHHsl. PHU3HOJOTHYECKHE MeEXaHM3MbI
KOPHEBOI'0 JaBJICHUs M TPaHCNHUpauuu. TpaHCnopT BoAbl B PACTEHHH.

CaolicTBa BOJBI M 3HaYEHUE BOJBI B )KM3HEAEATEILHOCTU OpraHu3MoB. [loHsTHE O BOTHOM
peXKUME PACTUTEIBHBIX OPTaHU3MOB.

[Tormomenne Boabl KopHeM. KopHeBoe naBneHue, 1uiad, ryrrauus. MeXaHu3M CO3[1aHus
KOPHEBOTO JIaBJIEHUS U aKTUBHOT'O TpaHCIOPTa BObl. PakTOPHI, BIMSIONIME Ha paboTy KOpHEH Kak
MOTJIOIIAOIIETO OpraHa.

Tpancnupanus, HEOOXOJUMOCTb U 3HAUEHHE TPAHCIHMpAlMM B JKU3HEAEATEIbHOCTU
pacrenuii. Jluctr kak opraH TpaHcnupauuu. IIpucaceiBaroniee elCTBUE JIUCTHEB. Y CThUYHAsA
peryisauus TpaHCIHUpauud. BiusHue BHEIIHMX YCIOBHM Ha TPaHCIHUpALUIO, €€ CYTOYHBIE H
CE30HHBIC U3MECHEHUS.

[Tepensuxenue Boxawl no crebmo. Kemnemusiit Tpancnopt. HukHuil 1 BepXHU KOHILIEBBIE
JIBUTATEIM BOJHOTO TOKAa, WX BEJIIMYMHA, MCTOYHUKHM HHEPrUH. MeXaHW3M aare3uu-Kore3uu-
HATSDHKEHUS.

Tema 2. ®U3H0JI0rHYECKHE OCHOBbI A1aANTALMI U YCTONYMBOCTH PacTeHUil K pakTopam,
BJIMAIOLIHUM HA BOAHBIH PEXKUM.

[ToriknitornipuyecKkue U TOMOMOTUAPUYECKUE PACTEHUS. BOJAHBIA pEeXUM pacTEeHUM pa3HbIX
HKOJIOTUYECKUX THUIIOB M Ppa3HbIX KU3HEHHBIX (opM. BimsHue BomHOro crpecca Ha
duznonoruueckue Mpouecchl y pacTteHuil. DU3NOJOTMYECKHE OCHOBBI 3aCyXOYCTOHYHMBOCTH.
Pabotet H.A. MaxkcumoBa. OcobeHHOCTH OOMEHa BEIIECTB y 3aCyXOYCTOMUYHMBBIX PACTCHMM.
Kcepomopdmnas ctpykrypa. [Ipasuno B.P. 3anenckoro. U3menenuns 3acyxoyCTONYHMBOCTH pacTEHUN
B OHTOI'€HE3€, KpUTUUECKUE Neprobl. DU3HOIOITMUYECKUE OCHOBBI OPOILICHUS.

PA3JEJ IV. DOTOCHUHTE3

Tema 1. CymHocTh M 3HaYyeHHe GOTOCHHTE3a. XapaKTePUCTHKA (POTOCHHTETHYECKOIO
anmnapara pacTeHHu.

CymHocTh, ompeneneHue, rnodanbHoe 3HadeHue ¢orocuHTe3a. Mcropus OTKpbITHA U
u3zyueHust ¢orocunresa. [lonarue o aByx ¢azax (oToCHHTE3a, MX JIOKAIM3alMi B CTPYKTYpax
xyoporacta. OOmiee ypaBHeHHe (oTocuHTe3a. Jloka3aTenbcTBO BOJHOIO IMPOUCXOXKICHHUS
KHCJIOpoa pu (POTOCUHTESE.



Jluct kak opran QorocuHTe’a. DOTOCHHTETHYECKUE MUTMEHTHI, UX CTPOCHHE, CBOWCTRBA,
¢ynkuuu. Pomp B (oTOCHHTE3e pazaMuUHBIX YYAaCTKOB CIEKTpa BHIUMOro ceera. I[lonsarue o
MUTMEHTHBIX CUCTEMaX MeMOpaH XJIOpOILIaCTOB.

Tema 2. CBeToBas ¢a3a ¢poTocuHTE3A.

Jlokanu3anust cBeTOBBIX peakiuii Qorocunreza. IlpencraBienue o Qorocucremax
xjoporutactax. Ilepenaya mOIJIOUIEHHONW S3HEPIUM CBETOBOI'O KBAaHTAa MEXIY MOJIEKYJIaMH
nurMeHToB. Oddekr Omepcona. doToxumuueckue Impoiecchl (HOTOCHHTE3a, (OTONU3 BOIBI,
MUTpanus DSHEprud U HIeKTpoHOoB B Qortocucremax u OTL[ xmopomnactoB (Z-cxema).
®orocunteTnyeckoe  (pochopunupoBanue, MUKIMYECKOE M HEUUKIWYecKoe. MexaHu3m
dbochopunupoBanus, Teopus [1. Murtuena.

Tema 3. TemuoBas ¢aza ¢orocuHTe3a. AnantanuoHHble Moaupukanun GoTOCHHTE3A.
Peryasiumsi v 3koJ10rn4ecKkue acnekTbl (OTOCHHTE3A.

Jlokanu3zanus TeMHOBBIX peakuuil. Cs-myTh, 3Tanbl nukia KanpBuHa (KapOOKCHIMPOBAaHUE,
BOCCTaHOBJCHME, pereHepanus). Dyukmus Pb®d-kap6okcunassi/okcurenassl  (RUBISCO).
Metabonu3m ruKoneBoil kucaoTel ((ortompixanue) y Csz-pacteHuil. ApanTanoHHAs pOJIb
(bOoTOIbIXaHHMS.

Csnyte  dorocunrresa  (mmkn  Xorda-Cimoka-Kapnunoa wu CAM-merabonusm).
AnanTanuonHas posib Moaudukaimii Co-mytu porocunrtesa. bakrepuanbHblii GOTOCHHTES.

Perymsauus ¢orocuHTe3a Ha YpOBHE XJIOPOIUIACTOB, TKAHEH JIUCTA, IIEJIOTO PACTCHHUS.
JloHOpHO-aKIIeNTOPHBIE B3aUMOOTHOIICHUS ITPH (POTOCUHTE3E.

Bnusaue BHemHHMX yciaoBui Ha (oTtocuHTe3. BnusiHme Ha (HOTOCHMHTE3 MHTEHCHBHOCTH U
kauecTBa cBera, KoHmeHTpauu CO; u O,. BnusHue temmeparypsl, BOJOCHAOKEHHUS U
MUHEPAJIBHOr0 NMUTaHUs Ha poTocuHTe3. CBA3b MPOLIECCOB POTOCUHTE3A U JbIXaHUS.

PA3JIEJ V. IBIXAHUE

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

HeoOxoauMocTh 3aTpar JHEprud Uid TOJJepX aHHs >Ku3HU. KileTouHoe JpIxaHHe Kak
COBOKYITHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX IMpoleccoB. OCOOEHHOCTH HHEPreTHYECKOro
oOMeHa pacteHuil. Pojb 1 MeCTO TeMBI B IIKOJILHOM Kypce OMOIOTHH.

Teopus B.U. Iannaguna 06 ana’poOHON 1 adpoOHOM (azax apixanus. [ eHeTnueckas CBs3b
OpO’KEeHUS U JABIXaHUS.

Jlokanu3anust MpoLeccoB JAbIXaHUS B KIIETKE.

DepMeHTHBIE CUCTEMBI U CYOCTPAThI JbIXaHUSI.

AHnaspoOHast u a’pobHast ¢aspl Abixanus. [nukonus, nuka Kpebca, TIMOKCHIIATHBIN ITUKIL.
JpixaTenbHas AIIEKTPOHHO-TPAHCIIOPTHAS 1enb MUTOXOHJPUN U OKHUCJIUTEIHHOE
dochopunupoBanue. KommuectBo ATD, oOpasyromieiics B aHa’poOHOM M a’poOHOM dazax
npixaHus. MexaHusMm MeMOpanHoro ¢ocdopunupoBanus. Teopus II. Mwutuena. Cxoactso
MeMOpaHHOro (pochopunrpoBanus B XJoporiactax 1 METOXOHApuUsxX. [lenrozodocharupiii myTh
JIBIXAHUSL.

Tema 2. Peryiasinusi AbIXaHUsI, aJaNTALMM ¥ YCTOWYHUBOCTH PacTeHHH K (axkropam,
BJIMAIOIIMM Ha JbIXaHue. B3aumocBs3b AbIxanus U pOTOCHHTE3A.

OCHOBHBIC MEXaHH3MBI PETYJISAIUH JIBIXaHUS PACTEHWH Ha Pa3HBIX YPOBHIX OpraHU3aIlUH.
JpIxarenbHblii KO3 PUIIUEHT.

BrusHue BHEMTHUX W BHYTpEeHHUX (DAKTOpPOB Ha JbIxaHue. Perymsmus apixanws. CBs3b
MEXy IbIXaHUEM U MPOJYKTUBHOCTHIO paCTEeHUI. AanTanusi pacCTeHHd K HeJOCTATKy KUCIOPOAa.

PA3JIEJ VI. MUHEPAJIBHOE IIUTAHUE

Tema 1. DiiemeHnTapHblii coctaB pacteHuii. [loryomenue U NpeBpaleHns BaskKHeNHIMX
3JIEMEHTOB MMHEPAJIbHOI0 MUTAHMS.

Uctopus yyeHHss 0 MUHEPATbHOM NUTAHUM PACTEHUU. DJIEMEHTAPHBIM COCTAB PACTEHHS.
305bHBIE JIEMEHTHI. Makpo- U MUKPOAJIEMEHThI PACTEHHH UX (PU3MOIOTHYECKOE 3HAUCHHE.

HonHbI romeocTa3. AHTaroHW3M HOHOB.



MexaHu3Mbl MOIVIONIEHUS MUHEPAJIbHBIX 3JIEMEHTOB KOPHEBOM cuctemoil. HezaBucumocts
MOTJIONICHUSI MOHOB OT TOTJIOHICHUS BOABL. Accumuisiius ¢ocdopa, cepbl, Kamus U APYTUX
3JIEMEHTOB MUHEPAJIbHOTO MUTAHUS.

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

A3zoTHBIE 0OMeH pacTeHuid. Ero ocoOeHHOCTH, OTIMYAIOUIME €ro OT a30THOro oOMeHa
*kuBOTHBIX. Pabotel [[.H. [IpsaumnukoBa. Mcrounnku a3zorta B mouBe. dukcanus atMochepHOTo
a30Ta MOYBCHHBIMU MHKpoopraHuzMamMu. Ammonupukanus u HUTpuukanus. [lorepu azora B
nouse. Jlenurpudukanus. [lytn accumunsanum aMmMuaka U HUTPaToB B pacTeHUU. CUHTETUYECKas
byHKIIMS KOpHEBOM cucTteMbl pacTeHus. (OCOOCHHOCTH CHHTE3a aMUHOKHUCIOT, aMHUJIOB,
¢uToropmonoB u ankanonnos. Padotsr [.A. Cabununa.

OU3NOIOTUYECKUE OCHOBBI IPUMEHEHUS Y100pEHUH.

AnanTanusi pacCTeHUH K 3aCOJIEHMIO.

PA3IEJ VII. ®U3NOJOIUsl YCTOMYUBOCTU K BBICOKMM WU HU3KUM
TEMIIEPATYPAM
DU3MOIOTUYECKUE OCHOBBI XOJIOJOCTOMKOCTH M MOPO30yCTOMYMBOCTH. IIpeamoceBHoe
3akanuBaHue. Kpuonporektopsl pactutenbHbix kieTok. Poins ABK. TemnoBoil crpecc pacreHuit.
AnanTanuus K BBICOKUM TemrnepaTypam. benku ternosoro moka (BTL).

PA3JIEJ VIII. POCT U PASBUTUE PACTEHUM

Tema 1. Cnenuduka npoueccoB pocTta U pPa3sBUTHA y PACTEHHH HA Pa3HbIX YPOBHAX
OpraHu3anvu. XapakTepucTHKa U (PU3HO0JI0THYEeCKas PoJib (PUTOrOPMOHOB.

[Tonstust "onrorenes", "poct", "pa3Burue". 3akoHOoMepHOcTH pocTa. CBoeobOpasue pocra
pactenuii. M3meHeHne meraboin3Ma M SHEPreTUKU TPH MPOXOXKIEHHH (a3 pocra KICTKH U
MUTOTHUYECKOTO LIUKIIA.

Tunsl pocra. Ilepuoanunocts pocta. CocTossHHME TOKOA y pacTeHud. Bunel moxos:
BBIHY)KJICHHbIM U ¢u3uonoruueckuil (rmyO0okuif). YciaoBus BBIXOJA U3 COCTOSHHS IOKOS.
AnantuBHas PoOJb TMOKOS, €r0 3HAUYEHUE IS MOPO30-, )Kapo- M 3aCyXOyCTOWYMBOCTH PACTCHHM.
Perynsuust mpoueccoB pocTta M BIMSHUE BHEMIHUX (DaKTOpPOB Ha pPOCT. PocToBBIE IBMXKEHUS
pacteHuil. Tponu3Mbl U HACTHH, UX PU3NOJIOTUYECKUE MEXAHU3MBbI U aJJallTUBHAS POJIb.

Mepucremsl. Ix opranuzanus. [Tokosumiics HeHTp KOpHS U MepUCTeMa OXHJIaHUs rodera.
®a3bl JeneHus, pacTskeHus: U Aup@epeHunpoBk kietku. Pas3a pacTspkeHUs — creuuduueckas
0COOEHHOCTh KJIETOK pacTeHHi. COOTHOIIEHUE JeNICHHs U PaCTsKEHHsI KJIETOK MPU pOCTe pas3HbIX
OpraHoOB PAaCTEHUH B CBSA3M C UX PYHKUMSIMH. Perynsauus KIeTOYHBIX NEIEHUNH Y MHOTOKJIETOYHBIX
OpraHu3MoB. B3anMonelictBue Mexay pocToM U pazBuTHeM. PUTOropMoOHBI. Mcropus OTKpBITHS,
CTpoeHHe, OMOCHHTE3, MeTa00IN3M, PYHKINN U PU3NOJIOTHUYECKOE IEHCTBUE (PUTOTOPMOHOB.

[IpencraBiaenne o MexaHu3Me JEWCTBUS (UTOrOPMOHOB Ha IN€HETHUYECKOM M MEMOpaHHOM
ypoBHsX. [IpuHIUIBI 1 BO3MOXKHBIE MEXaHU3Mbl TOPMOHAIBHON DPETYJSIUU MPOLECCOB POCTa U
pasBuTHs. [IpakTHueckoe HCIONB30BaHHE (UTOTOPMOHOB B pacTeHUeBOJCTBe. CHHTETHYECKHE
perymisTophl pocTta. [ 'epOuInIb.

PazButue pacrenuil. JlenieHrue OHTOreHe3a Ha 3Tarlbl.

Tema 2. BiausiHue BHYTPEHHHX M BHEIIHHUX (PAKTOPOB HAa POCT W Pa3BUTHE PACTEHMH.
DuU3H0JI0rus BETEHH.

®utoxpomHas cucremMa pacteHuid. CtpoeHue u Jokamuzanus Qguroxpoma. Crneuuduxa u
MEXaHU3M JeHCTBUS (PUTOXPOMHON CUCTEMBI B PETYJISALMH Pa3HbIX MporeccoB. Poib ¢putoxpoma B
dboTonepuoaMUECKUX peaklHsIX PacCTeHUH.

TOTUIIOTEHTHOCTH KIIETKU U KYJIbTypa W30JIMPOBAaHHBIX KJIETOK U TKaHeW. Mcronb3oBanue ee
B OMOTEXHOJOTMH U cenekuuu. ['mOpunmzanus pacTUTENIbHBIX KJIETOK M TeHHas WH)KEHEpHs
pacTeHuN.

Crapenue pacrenuid. Teopus H.II. KpeHke 0 HMKIWYECKOM CTApEHUU U OMOJIOKEHUH
pacTeHuM.

Perynsuus nepexona pacTeHul B TeHEPATUBHOE COCTOSIHUE. SIBIeHUE sipoBU3aluu. SIpoBsie U
o3uMble (opMbl. AanTHBHAS POJIb SPOBU3ALMH. SIBIeHHE GoToneproan3Ma. [ pynmsl pacteHuit ¢



paznmuyHON (POTOMEPHOIUUECKON pEaKIueld, ee amanThuBHOE 3HavyeHHe. DU3HOIOTHS IBETECHUS
pacteHuil. JlerepMHUHALMA 11014 PACTCHUM.

PA3JIEJT IX. MHTEI'PAIIUA W PEI'YJAINIUA POUBHOJOI'MYECKUX
IMPOOECCOB B PACTEHUU

Paznenenne ¢yHkuuii MeXIy KIETKAMH M OpraHaMd B MHOTOKJIETOYHOM OpraHu3Me
pacrenus. IlpencraBneHne o romeocraze. YpPOBHM — perysiiMM  MeTaboiau3Ma  KIETKU
(reHeTn4eckuid, MeMOpaHHbI, Tpopuueckuil). [lepeaBikeHne BEIECTB B PACTCHUU.

[TpoayKIMOHHBIN MpollecC pacTeHUs] U MHTErpalus B HeM pa3HbIX (QyHKUMH: (HOTOCHHTE3A,
JBIXaHUs, POCTa, MUHEPAJIBHOTO TUTAHUS, BOJHOTO PeKUMa. JIOHOPHO-aKLENTOPHBIE OTHOLICHHUS U
TPAHCIIOPT aCCUMMUIIATOB B PACTCHUU. B3aumonelcTBUEe OPraHOB pPacTEHUs, KOPPEIALUU, KOpHE-
aucToBast CBA3b. HeoOXoquMOCTh N3yueHHsl pacTeHHs KakK IeJI0OCTHOrO OpraHusMa i BbIpaOOTKU
METO/OB TOBBIIICHHUS €ro NMPOJYKTUBHOCTH M YCTOWYMBOCTH K HEOIArompusTHBIM (hakTopam
CpeJBl.

4. TlepedyeHb Y4eOHO-MeTOAMYECKOr0 o0ecnmeyeHHs] /ISl CAMOCTOSITEJbHOH PaGoThI
o0yyaromuxcs Mo JMCHUIIHHE.

OOummii o0beM caMOCTOSTENBHOW paboThl CTYJEHTOB 10 JUCLUIUIMHE BKIJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYJEHTOB B TEUEHUE CEMECTPA.

AymuTtopHas  caMocTosTeNlbHas — paboTa  MoJpa3yMeBaeT  BEACHHE  TETpagd 10
1a00paTOpHOMY MPaKTUKYMy, TZI€ CTYIEHT OTpakaeT XOJ KaXKI0Tro IPaKTHUYECKOIO 3aHATUS C
yKa3aHHEM pe3yJbTaTOB ONBITOB (B BHUAE PHUCYHKOB, DPACUYETOB, CXEM, TaOJMll, BBIBOJIOB).
CryneHtaM mnpezayiaraeTcs BBINOJIHEHME TECTOBBIX 3aJaHUNA MO M3YyYEHHBIM TEMaM, KOTOpbIE
BKJIIOYAIOT TEPMHUHOJIOTUYECKHE BOIPOCHI, BBIIOJHEHUE PACUETOB, PELICHUE 3a/1ad MPUKIATHOTO
xapakrepa. Tekymias arrecTanus ¢ LEIb0O MOHUTOPMHIAa KadecTBa oOOydeHuss U OayulbHO-
PEUTUHIOBOM OLIEHKHM YCIEBAEMOCTH CTYyJIEHTa MpPEJACTaBICHA CIEIYIOLMMH paboTaMu:
BBITNIOJIHEHHE J1a00paTOPHBIX paboOT, pelleHre TECTOBBIX 3aJaHul, yuyactue B «Kpyribix ctomax»
(JtoKJ1aAbl, MUHU-BBICTYTIIICHUS).

Jlia pyOGeXHOro KOHTpPOJISI 3HAHUM CTyIEHTaM MpeasiaraeTcsl BBIIOJIHEHHE KOHTPOJIbHOIO
TECTUPOBAHUS 110 OJOKY T€M MIIU pa3fesioB.

BueayautopHas camocTosiTenpHas paboTa BKIIIOYAeT MPUOOpPETEHHE CTYAEHTaMU HAaBBIKOB
paboThl ¢ y4eOHOH M Hay4yHO-UCCIIEOBATENbCKOM JMUTEpaTypoil M ocyliecTBisieTcs B (opme
MOJTOTOBKU K YCTHBIM JI0KJIaZaM (MUHHU-BBICTYIIJICHUSIM).

Bonpocwt ona camocmoamensvrozo uzyuenusn odoyuarouumucsa
(npumepnvie memvl Munu-gvicmynienuit ona «Kpyznozo cmonay)
Crtpoenue u cuHTe3 MUKPO(GUOPHUIIT LIETUTFOI03bI, TEMUIIEIUIIONIO03, TIEKTHHOB.
[Tna3maneMMa pacTUTEIbHBIX KIETOK.
Snpo pacTUTETHHBIX KIETOK.
DHI0MEeMOpaHHbIE CTPYKTYPBI PACTUTEIHHBIX KIETOK.
CrpykTypa 1 QyHKIIHHA IEPOKCHCOM, TIIMOKCHCOM, OJIECOCOM.
OHTOreHe3 IacTHl 1 MUTOXOHAPHIA.
['eHOoM 1 O€TOKCHHTE3HUPYIOMIasi CHCTEMa TUTACTH/I.
LluTocKeneT pacCTUTENbHOM KIETKH.
Metobl H3y4eHus: MeMOPaHHOTO TPAHCIIOPTA.
0. CtpykTypa u cBoiicTBa Bo/ibl. DOPMBI BOBI B PACTUTENBHBIX KJIETKaX. BoIHBIE pacTBOPBHL.
11. Ctpoenue nucTa Kak CHeuaIn3npoBaHHOTO opraHa (POTOCHHTE3A.
12. ®dyHkmoHanpHas OpraHu3alys MUTMEHTOB B XJIOPOILIACTAX.
13. Mexaau3M (IOAMHOTO TPAHCIIOPTA.
14. AHOKcUTEeHHBIN (POTOCUHTES.
15. llnanuaycToiurBOE IbIXaHUE PACTCHUM.
16. Knerka u akTuBHBIE (POPMBI KHCTIOPOA.
17. Jlprxanue B hOTOCUHTE3UPYIOMICH KIIETKE.
18. PapguanbHbli 1 JadbHUN TPAHCTIOPT MOHOB IO PACTEHHIO.

BOooo~NoORWDNE



19. VpTpaMuUKpOITIEMEHTHI.

20. AnanTaruy pacTeHHIA K 3aCOJICHUIO.

21. PeyTunuzaius B paCTeHUH 3JI€MEHTOB MUHEPAJIbLHOTO MUTAHUS.
22. KieTo4HbIH UK.

23. DMOpHOTEHEe3 paCTUTEILHOTO OpraHu3Ma.

24. CeHWIbHBIN ATal Pa3BUTUS PACTCHUM.

25. TIpotiecchl pa3ipakUMOCTH U BO30YTUMOCTH Y PACTCHHIA.
26. PocToBbIe IBMKEHUSI.

27. IMMyHUTET pacTCHHI.

28. Peakiusi CBEpX4yBCTBUTEILHOCTH.

29. ®UTOXUMUS BTOPUYHOTO META00IN3Ma PACTCHUH.

Hna camocmoamenvHoil n0020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCnONb306aMb YUEOHO-MeMOOUUeCKue Mamepuabl:

Konses U.C., Ily3axkosa A.M. PykoBOACTBO K MPAKTUYECKUM 3aHSATUSM MO (DU3HOJIOTHUH PACTCHHIMA
JUISL CTYJIEHTOB €CTECTBEHHO-Teorpaguyeckoro ¢akynprera. — YnbsHoBck: YalIlY wum. W.H.
VYnbsHoBa, 2002. —Y.1. - 23 ¢., 2006. — U.2. - 16 c. http://ulspu.ru/

Bepemennukog A.B. ®uznonorus pacteHuid: yaeOHuk. — M.: Axkagemudeckuii mpoekTt, 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 BTOPHUYHOIO
oOMeHa pacTeHuii: yueOHO-MeToaudeckoe nocobue. - ExarepunOypr: M3gatenscTtBo Y panbCKOro
yHHMBepcuTeTa - 129 c.

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

Kabawmnukoea JI.@. ®OTOCUHTETUUECKUN anmapaT U cTpecc y pacteHuil. - MuHnck: benopycckas
Hayka, 2014. - 272 c. http://biblioclub.ru/index.php?page=book&id=330529

Meogeoes C.C. ®usmnonorus pacrenuii: yueOHuk. - Cankr-IlerepOypr: BXB-IlerepOypr, 2013 .,
512 c. http://ibooks.ru/reading.php?productid=333683

Pozoowcun B.B. Tlpaktukym no ¢usnonoruu u ouoxumuu pacrenuil. - CI16: I'mopa, 2013. - 352 c.
http://biblioclub.ru/index.php?page=book&id=270497

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

5. [IpuMepHbIe OLlEHOYHbIEe MATEPUAJIBI JIsl IPOBEIEHUS TEKYIero KOHTPOJISA yCcleBaeMOCTH
U NPOMEKYTOYHOM aTTecTANMU 00y4aroUXCs 10 JMCHUIIHHE

OpraHu3anus ¥ NpoBeieHHEe aTTeCTAUHN faKaiaBpa

®I'OC BO B COOTBETCTBHH C «IIPUHLHIIAMH» DBOJIOHCKOrO mporecca OpUEeHTHPOBAHBI
IPEUMYIIECTBEHHO Ha BBIPAOOTKY Yy CTYACHTOB KOMIIETEHIMH — JMHAMHUYECKOro Habopa 3HaHHIA,
YMEHUI, HaBBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOPBIE «IIO3BOJAT» BBITYCKHHKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha pbIHKE TpyJa M YCHEIHO Npo(ecCHOHATBHO pPeaTn30BbIBATHCS.
TpaauuoHHbIe CpeICTBA 00YUEHHS «COBEPILIEHCTBYIOTCS» B pyciieé KOMIIETEHTHOCTHOTO MOJIX0/1a.
MHHOBalMOHHBIE cpelncTBa OOyuYeHHs aJanTUPOBaHbl JUIS TOBCEMECTHOTO NPUMEHEHHs B
POCCUICKON BY30BCKOM MPAKTHKE.

CoOOTBETCTBEHHO, OLICHKa ypOBHSA  IOATOTOBJIEHHOCTH  CTYAEHTAa  MPEAIOJaraer
HCIOJIb30BaHUE KaK TPaJUILIMOHHBIX, TAK U MHHOBALIMOHHBIX (POPM (TUIIOB, BUJIOB) KOHTPOJIS.

Bce xommeTeHIMH MO JaHHOW AUCHUIUIUHE (POPMHUPYIOTCS HA HAa4YaJIbHOM (IIOPOTOBOM)
YPOBHE.

Ileq» nmpoBeaeHHs1 aTTeCTAlMM — IPOBEPKAa OCBOEHUS 00pa3oBaTeNbHOIN IMPOrpaMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTb 00Pa30BaTEIbHBIX PE3YIbTATOB.

Tunbl KOHTPOJIS:


http://ulspu.ru/
http://biblioclub.ru/index.php?page=book&id=143122
http://biblioclub.ru/index.php?page=book&id=276368
http://biblioclub.ru/index.php?page=book&id=330529
http://ibooks.ru/reading.php?productid=333683
http://biblioclub.ru/index.php?page=book&id=270497
http://biblioclub.ru/index.php?page=book&id=362949

Texymass arrecTauuMsi  NpeACTaBleHAa  CICAYIOUIMMH  paboTaMu:  BBINOJIHEHUE
1ab0opaTopHEIX paboT, pelIeHne TECTOBBIX 3aJaHui, ydacTue B «Kpyribix cTomaxy.

JlocTOMHCTBA TPENNIOKEHHOW CHCTEMBI NPOBEIEHHS aTTECTAllMU: CHCTEMATHUYHOCTb,
HEMOCPE/JICTBEHHO  KOppeupyromascs ¢ TpeOOBaHWEM TIOCTOSHHOTO ¥ HEINPEPBIBHOTO
MOHHMTOPHHTa KauecTBa OOY4YEeHHs, a TakKe BO3MOXKHOCTb OaJUIbHO-PEUTUHIOBOW OLEHKU
yCIIEBAEMOCTH CTYZAECHTA.

IIpoMe:xxyTOoUHasi aTTeCTANMS OCYIISCTBIISETCS B KOHIIE CEMECTpPA U 3aBEpIIACT U3yUEHUE
0JIoKa pa3/lenoB IUCUUIUIMHBI; TOMOTaeT OLEHUTh OoJee KpPYMHbIE COBOKYIMHOCTH 3HAHMM U
yMeHH, GopMUpPOBaHKE ONPEICICHHBIX MPO(HEeCCHOHATBHBIX KOMIETSHIINUH.

KounTtpoJsbHas paéora — BbIINOTHEHUE TECTOBBIX 33JJaHUN PyOEHKHOTO KOHTPOJIS.

Hrorosas arrecranus — 3K3aMeH

OHGHO‘-IHI)IMI/I CpCACTBAaMHM TCKYILICTO OLCHUBAHHA ABJIAKOTCA: BBIIIOJIHCHUC J'Ia60paTOpHI>IX
paboT, pelieHne TeCTOBBIX 3aJaHni, yaacThe B « KpyribIx crosax» (JOKIIaIbl, MUHU-BBICTYILICHHS )
Hu T.II.

KoHTponb ycBOeHHMs Marepuaia BEIETCS PEryJs[pHO B TEYEHHE BCEro CeMecTpa Ha
1a00paTOPHBIX 3aHATUSIX.

CPEJCTBA OLIEHUBAHMUNSI,
No O6pa3zoBaTenbHbIC
UCTIOJIb3YEMBIC TSI TEKYIIETO OT[CHUBAHUS
/11 Pe3ybTaThl JUCIUATUTHHBI
rokasaresi pOpMUPOBAHUS KOMIICTCHIIUN
OueHOYHBIE CPEICTBA IS TeKYIIeH aTTecTAlun
OP-2, OP-3, OP-4, OP-5, OP-
1. | OC-1 Bemonaenne 1a00paTopHOi paboOThI 6, OP-7, OP-8, OP-9, OP-10,
OP-12
2. | OC-2 Pemenne TeCTOBBIX 3aJaHAN OP-1, OP-5, OP-7, OP-13
3 OC-3 Yuactue B «Kpyribix cronax» (IOKIabl, OP-1, OP-5, OP-7, OP-11,
" | MUHH-BBICTYIUICHHUS) OP-14
4. | OC-4 KontpomnbHas paboTta OP-1, OP-5, OP-7, OP-13
OueHOYHBIE CPECTBA /1JI IPOMEKYTOUYHOM aATTeCTAMM 3a4eT (IK3aMeH)
5. | OC-5 3auer B popme ycTHOTO cobece10BaHMs OP-3, OP-5,0P-7, OP-11
OP-1, OP-2, OP-3, OP-4, OP-
6. | OC-6 Dx3ameH B opMe YCTHOTO cobeceI0BaHuS 5, OP-6, OP-7, OP-8, OP-9,
OP-10, OP-11, OP-13, OP-14

OnncaHne OLIEHOYHBIX CPEACTB, MPOLEAYPbl M KPUTEPUU OLEHUBAHMS WHIUKATOPOB
JTOCTHIKEHHUS] KOMIIETCHIIMA Ha Pa3NWYHBIX dTanmaXx ux (OPMUPOBAHUS B TMPOILIECCE OCBOCHUS
00pa3zoBaTenbHON TpOorpamMMbl TMpeacTaBieHbl B DOHIE OIEHOYHBIX CPEACTB IS TEKYIIETO
KOHTpOJII YCHEBA€MOCTH M MPOMEXKYTOUHOW aTTECTalMd MO JUCHUIUIMHE «DPu3nonaorus
pacTeHuin».

Mamepuanwt, ucnonv3yemole 0J11 MEKyUu{e20 KOHMPOJiaA YCHesaemMocmu
odyuarowuxca no oucyuniune

Marepuainsl Uit OpraHu3aliy TEKYIIEH aTTeCTAlluU IIPEACTABIICHBI B I1.5 IPOrPaMMBI.

Mamepuanwi, ucnonvzyemoie 01 RPOMEHCYMOUHO20 KOHMPOJIA YCREBAEMOCHU 00YUAIOUUXCA
no oucyuniutne



Ilpumepvl mecmogvlx 60npocos 01s pydersHcHo20 KOHMPONA 3HAHUL

|. KonTponupyemble MOIyIH:
pazzaensl |-111 «®@u3nosiorusi pacTure/bHOM Ki1eTKU. BonoodOMeHn pacrenusn»

[Ikana oueHuBaHUS:
B Borpocax 1-27 BeIOpaTh OAMH NPaBUIBHBIN OTBET (MPaBHIBHBIA OTBET HA Borpoc — 1 Gamn);
3a/aua (MpaBWJIBHOE PEIICHUE KaXA0W 3a1aun — 4 Oayia).

«BonooOMmeH pacteHus»
(MaxkcumanibHoe Konudecmeso 6annos — 32)

BbIEEPUTE OJUH ITPABUJIbHBIN OTBET (npasunshsiii omeéem na éonpoc — 1 6ain)

1. TonommacT — 3To

a) COJEP)KUMOE BaKyoJien B) MeMOpaHa BaKyOJIH

0) BHYTpEHHsIA cpejla XJIOpOoIuIacTa T') IPOTOIIACT PACTUTENHHOM KIETKH

2. Boga Oyzner moctynarh B KIETKY, €CIIM BHEIIHUN PacTBOP MO OTHOILIEHHUIO K KJIETOUHOMY

COKY

a) TUIOTOHUYECKHI B) U30TOHUYECKUI

0) rUTIepTOHUYECKUIT T') KOJJIOMIHBIN

3. Boma, ynepxkxuBaemas TUAPOPWIBHBIMU KOJUIOMJAMU IPOTOIUIA3MbIl M OCMOTHYCCKH

AKTUBHBIMU BEIIECTBAMU, — ITO

a) TUTPOCKOIMYECcKast BoAa B) TUApO(HhOOHO-CTAOMITH3UPOBAHHAS BOJIA

0) rméHo4Has Boaa I') KOJUIOMTHO-CBsI3aHHAs BOJA

4. B ¢usmonornyecku 6osee MOIOIBIX KIETKAX [IUTOIIa3Ma

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

0) Oostee BsI3Kast T') HE COJICPXKUT CBSI3aHHOU BOJIBI

5. Kakoe w3 TmepeuncieHHbIX SBIEHUN TO3BOJSET OMPENEIHTh, SBISIOTCA KIETKU

pacTUTEIHLHON TKAHU KU3HECTIOCOOHBIMU WJTH HET?

a) KJIETKH HE OKPAIIUBAIOTCS KPACUTENIMU B) B KJIETKaX OTYETIMBO BUIHO SJIPO

0) B KJIETKaX MOXXHO BBI3BATh IJIA3MOJIU3 U T') COJEPKUMOE KIIETOK XOPOIIO JETIa3MOJIH3
OKpAIIMBACTCS KPACUTEIISIMU

6. JIBe *KHBBIE KJIETKH KOHTAKTHUPYIOT APYT ¢ ApyromM. OcMOTHYECKOe NaBIEHHE KIETOYHOTO

coka B nepBou kierke 1,1 mlla, Bo Bropoit 0,9 mlla; TypropHoe nasnenue B nepBoil kierke 0,8
mlIa, Bo BTOpoii 0,6 mITa. Boma 6ynet

a) MOCTYIAaTh U3 NEPBON KIJIETKH BO BTOPYIO B) HAXOAUTHCSA B TUHAMUUYECKOM
PaBHOBECHM MEXAY KIETKaMU
0) moctynaTh U3 BTOPOH KJIETKU B IEPBYIO I') IEPEXOIUTH B CBOOOHOE COCTOSIHHE
7. KakoBa BennumHa OCMOTHYECKOTO JaBJICHUSA KJICTOYHOTO COKa IIpU OJHMHAKOBBIX

TEMIEPATYPHBIX YCIOBHUSX Y PACTEHHsI, BHIPOCIIETO B TEHHCTOM BIQYKHOM MECTE€ U y PacTCHHUS,

IIPOU3PACTAIOLIETO B CTENN?

a) BBIIIE Y paCTYIIEro B TCHUCTOM BJIaKHOM MeECTe B) BBIIIIE Y PACTEHUS B CTEIU

0) OCMOTHYECKOE JIaBJICHHE Oy/IeT OAMHAKOBBIM I') OCMOTHYECKOE JaBJICHHE B KJIETKax
OyZeT 3aBUCETh OT CKOPOCTH POCTa

8. PesepByap oagHoro ocmomerpa 3amnosiHeH 0,1 M pactBopoMm caxapossl, a apyroro — 0,1 M
pactBopoM NaCl. OcmoMeTpbl TOTPY)KEHBI B AUCTHILUIMPOBAHHYIO BOJYy. B kKakoM ocMomeTpe
KHUJIKOCTH MTOJTHUMETCS Ha OOJIBIIYIO BBHICOTY?



a) B 000MX pacTBOpax Ha OJMHAKOBYIO BBICOTY B) B OCMOMETPE C PAaCTBOPOM Caxapo3bl

0) B OCMOMETpE C XJIOPUIOM HATPHUS T') )KUJKOCTh HE OyIeT MOJHUMATHCS

9. KomnmdaecTBo BOJbI, HCMapsieMOl pacTeHUEM 3a €IUHUILY BPEMEHU €IMHUIICH MOBEPXHOCTH
JUCTA, — 3TO

a) MPOTYKTUBHOCTH TPAHCIIUPAIIH B) HHTCHCUBHOCTh TPAHCITUPALIUN

0) OTHOCHUTENIbHAS TPAHCIIUPALHS ') 5KOHOMHOCTb TPaHCIHUpALUU

10.  OcHOBHBIM MPUCTIOCOOTIECHUEM, PETYIUPYIOLIUM UCIAPEHUE BOJIbI PACTECHUEM, SIBIISIETCS

a) KyTHKYJIa B) YCUCBUYKH

0) yCThUYHBI anmapar ') TUIATO/IbI

11. Oransl TpaHCIIUPALMK U UX [10CJIEJ0BATEIbHOCTD CIEAYIOIINE

a) HachllIeHNE BOJIOM (pa3bl KJIETOUHBIX CTEHOK — MEPEX0]] BOJIbl B MEKKJIETHUKU — IOCTYIUIEHUE
1apoB BOJABI B YCTBUYHBIE IIEITN

0) HaroJHEHHE BOJOM KCHUJIEMBbI JIUCTOBBIX JKUJIOK —> IEPEXO0Jl BOABI B OKpYXKAalOIIUE KIETKH —
MOCTYIUICHHE TTaPOB BOJIBI B MEKKIICTHHUKH;

B) IIOCTYIIJICHHUE NapOB BOJbl B YCTBUYHBIC ILEIH — HEPEXO BOJbI B MEXKKIETHUKU — TUDDy3Hs
apoB BOJBI B aTMOC(heEpy

I') Iepexo BO/bI U3 KJIIETOYHBIX CTEHOK B MEKKJIETHUKU — MOCTYIUIEHHE [TapOB BOJbl B yCThUUHBIE
menn — auddysus mapoB BoabI B aTMOcheEpy

12. PanuanbHBIN TpaHCTIOPT BOJIBI B KOPHEBOHM CHCTEME MOYKET OCYIIECTBIIATHCS TPEMSI Iy TSAMHU:
10 aTloIUIACTY, 10 CUMILIACTY U TPAHCMEMOPAHHO. ATOIUIACTHBIN MyTh MPEPhIBACTCS

a) MPU TIEPEX0JIe BOJBI U3 PU30ACPMBI B KOPY KOPHS

0) B 3HIOACPME

B) B KJIETKaX MEPHIIMKIIA IIEHTPATHLHOTO IUJIMH]IpA

T') P 3aTIOTHEHUH SJIEMEHTOB KCHUJIEMBI

13. Boja B pacTeHUU NPOJBUTAETCS U3 KIETKH B KJIETKY OJaronaps

a) rpalueHTy BOJHOI0 NOTEHLIMala B) KOPHEBOMY JIaBJICHUIO

0) cuiam ajare3uu M Kore3uu I') TPAaHCIUPALIUOHHOMY TOKY

14.  bapbepoM MexAy pacTeHHEM U BHEIIHEH cpenoi, 3alMIarollliM OT MOTEpU BOJBI U OT
JIeMCTBUS TTATOTEHOB, SBIISIETCS

a) PHI0/IEpMa B) IPEBECUHHBIE U JTYOSHbIE BOJIOKHA

0) anormiact ') KyTUKYJIa, IpONUTaHHAasi CyOEpUHOM U

BOCKOBOU HaJIET

15. VYcmoBrem NoTJIONIEHUS BOABI PACTEHUEM SIBJISIETCS

a) 6osiee BBRICOKHI BOHBIN MOTSHITHAN ITOYBBI, Y€M BOAHBIA MMOTEHITAAT KOPHSI

0) BbICOKAsi KOHIIEHTPAIUSI OCMOTUYECKH aKTUBHBIX BEIIECTB B CTPYKTYPE MOYBBI

B) BBICOKAs CHJIa CIIETUICHUS MEXITY MOJICKYJIAMU BOJIBI M KJIETKAMU PU30JEPMBbI KOPHS
r) OoJiee BBICOKUI BOJHBIN MOTEHITUAN KOPHSI, Y4eM BOJHBINA MOTEHIIUAT TOYBBI

16. Ha xakoM OCHOBaHWHW MPHU pacyeTe WHTCHCHBHOCTH TPAHCIHUPALMKM MOXHO MpeHeOpeub
BEJIMYMHOMN BEPXHEW TOBEPXHOCTH JTUCTHEB?

a) BEPXHSS CTOPOHA JIUCTHEB UMEET 00Jiee TOJCTYIO KYTUKYILY

0) y OOJIBIIMHCTBA BBICIIMX PACTEHHMH YCTbHIIA PACHOJAraloTCs Ha HUXKHEM CTOpOHE JIMCThEB U
ycThHuHAas TpaHcnupanus coctapisieT 80-90% ot obieit TpaHcnupanuu

B) BHYTpPEHHSS IUIOIIAAb JHCTa, OOpa30BaHHAs CUCTEMOM MEXKJICTHHUKOB U BO3TyXOHOCHBIX
MI0JIOCTEN, 3HAYUTEIBHO MIPEBBIIIAET IJIOMAAb BEPXHEHN IOBEPXHOCTH JIUCTA

I) KJIETKH MaMCaJHOro Me3o(usuia, TPUMBIKAIOIIME K BEpXHEH CTOpOHE JIMCTa, OTPAaHUYUBAIOT
BOJIHBIN OajaHC MEXIYy MEKKICTHUKAMH U YCTHUYHBIMU OTBEPCTUSIMU



17.  Tlowyemy mocine ymaJeHHUs HCHAPSIONIMX OPTaHOB Yy PAcCTEHHUs MPOJOJDKAETCs (B TEUCHHUE
HECKOJIBKHUX YaCOB U JaxXKeC CyTOK!) TOrJIOICHHUEC BOAbI KOPHAMU M BBITCKAHUC IMACOKU B MCCTC
cpesa?

a) Onmaronmaps KOpPHEBOMY JaBJICHHMIO B KOpPHE HAKaIUIMBAETCS OOJBIIOE KOJMYECTBO BOBI, YTO
o0ecrevnBaeT ero JJIUTENbHYIO KU3HECIIOCOOHOCTh

6) OCMOTHYECKUU TPAHCIIOPT BOABI B KOPCHb 3aBUCHUT OT I'paJUCHTA BOAHOI'O MOTCHIMAIA MCIKAY
KJIETKaMU PU30JI€PMbI M BHEIIHEH Cpeioi, a He OT HaJIN4YUs UCHAPSAIOIIUX OPraHOB

B) COCybl KCUJICMBI B CUITY KAlTWJUIAPHBIX CBOMCTB HAQUHMHAIOT BBIIIOJHSTE B MECTE cpe3a (bYHKI_II/IIO
UCHAPSIOIINUX OPTaHOB

) NPOJI0JKAeT (PYHKIIMOHUPOBATh HUKHUM KOHIIEBOM JBUraTellb, HAarHETAIOUIUI BOY OT KOpHEMH
BBEPX I10 PaCTEHUIO

18.  Ilo xakoii yactu cTediist UAET BOCXOISIINI TOK?

a) [0 MIPOBOJALIMM JIEMEHTaM KCHJIEMBI, ()JIO3MBI U alloIUIaCTy
0) 110 CUTOBUAHBIM TPyOKaMm, aroIuiacTy U Yepe3 akBaropUHbI

B) 110 TpaxeaJIbHbIM 3JIEMEHTaM KCHJIEMBI (TpaxeuniaM 1 cocyiam)
I') [10 BOJJOHOCHBIM TKaHSIM

19. Kakme 0COOCHHOCTHM  CTPOCHHUS  3aMBIKAIOMIMX  KJIETOK  YCTBUI[  OOJBIIMHCTBA
HOKPBITOCEMEHHBIX PACTEHUH ONpPEEIIAIOT H3MEHEHHUE MTPOCBETa YCTbUYHOM 11EIH PH U3MEHEHUU
BEJIMYMHBI TYPrOPHOTO ABJICHUS 3THUX KIETOK?

a) TECHbII KOHTAKT 000JI0YEK 3aMBIKAIOIUX U TOOOYHBIX KIETOK

0) ranTeieBHIHAS WIM MOYKOBUAHAS (popMa KIETOK, Oojiee TOJICTasi 4acTh KIETOYHOH CTEHKH,
IpaHUyaIas ¢ yCTbUYHOM LIENbI0, U pajuaibHas OPUCHTALUS B KJIETOUHONW CTEHKE MUKPO(GUOpHILI
LEJUTFOJIO3BI

B) BBICOKAs 3JIACTUYHOCTh KJIETOYHBIX CTEHOK, OOECIeYMBAIOLIasi CIIOCOOHOCTh 3aMbIKAOIIMX
KJIETOK yBeIHYuBaThcs B 00bEMe Ha 40-100%

I') YaCTMYHas JIUTHU(PUKALUS KIETOYHBIX 000J0YEK, HEMUTHU(UIIMPOBAHHBIMUA OCTAIOTCS TOJIBKO
y4acTKH, oOpallleHHbIe K YCThUYHOM IEIH

20. UeMm o0OBsICHSETCd YMEHBIIEHHE WHTEHCUBHOCTH BCAChIBaHMSI BOJbI KOpPHSMHU IIpH
3aTOIUIEHUH TIOYBBI?

a) HapymicHUC adspalui BbI3BIBACT THUIIOKCUIO HJIM AHOKCHUIO, HAYUWHACTCA  YIHCTCHHUC
HHEPTreTUUECKUX MPOIECCOB B KJIETKAaX KOPHS M HAaKOIJIEHHE TOKCUYHBIX IPOAYKTOB MeTaboIM3Ma
0) BOAHBIN CTpecC BBI3BIBAET COCTOSIHME aHaOH03a

B) KOpHH, MOJIYYUB U30BITOYHOE KOJIMUYECTBO BOJIbI, MPEKPAIAIOT €€ MOTJI0aTh, U UX MeTaboInu3M
nepecTpanBaeTcs Ha 00ecredeHne BOCXOISAIIEro TOKa BOJIbI K HAJI3EMHBIM OpraHaM

I') IPU Pa3BUTHUU KOPHEH B BOAHOM cpelie yTpauMBarOTCs KOPHEBbIE BOJIOCKH, UTPAIOIIE OCHOBHYIO
POJib B MOTJIOTUTEIbHON aKTHBHOCTH KOpHA

21. [Toyemy kopHU c1a00 TOTIIOMIAIOT BOAY U3 XOJIOTHBIX MTOYB?

a) MOBBIIIAETCS BSI3KOCTh LIMTOIIA3Mbl KJIETOK KOPHS

0) MOHMKAETCSI TPOHHUIIAEMOCTD IIUTOIIIIA3MBI KJIETOK KOPHS

B) MPU HU3KUX TeMIepaTypax yrHETaeTCs MHTEHCHBHOCTh OOMEHa BEIIeCTB (B MEPBYIO OYepelb,
JIBIXaHHE) B KJIIETKAX KOPHS

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

22.  OtHocuTeNnbHas TPaHCHHpAIUs HCCIEAYEMOro pacTeHus okaszanack paBHoil 0,25. Kak Bsr
OIICHUTE WHTCHCHBHOCTH TPAHCIHPAIIUU JIUCTHEB 3TOTO PACTCHHS 0 CPABHEHHUIO C (PU3NICCKUM
UCTIapeHruEeM BOJIbI?

a) BBICOKast B) HU3Kas

0) cpenHsis T') ONTHMAaJIbHAS



23. Y HEKOTOPBIX pPAaCTCHHH HE3aIO0JITO Iepell JOKICM MOSBISIOTCS KaIlld JKUAKOCTH Ha
KOHYHKaX JUCTheB. KakoBBI IPUYUHBI ATOTO SIBICHUS?

a) HAYMHAIOT WHTEHCHBHO (PYHKIIMOHUPOBATH SIUACPMAIBLHBIC COJIEBHIC JKEJIE3bl, YIaCTBYIOIINE B
BOJIHO-COJIEBOM PETYJISLINU

0) KoHIeHCaIKs aTMOC(EPHON BJIard Ha JIMCThIX

B) BBIJICJICHHE T'YTTAIIMOHHOM KUKOCTH Yepe3 TUAATOIbI B YCIOBHSX MOBBIICHHON BIKHOCTH

I) CEeKpeuus OSIHICPMAaIbHBIX IKEJIE3UCTHIX TPUXOM WM CICIHATU3HUPOBAHHBIX JKEIE30K,
CIOCOOCTBYIOIIAS 3AIIUTE MOBEPXHOCTH JIMCTA BO BPEMsI JOMKIS

24.  Kakoe u3 npemoKeHHbIX YTBEP)KJCHUN TEOPETUYECKH MPABMIIBHO U OOBSICHSAET TOT (aKT,
4TO IpU 001Iel HEOOBIION IIIOMAIM YCTBUYHBIX OTBepCcTHiA (He Oonee 1% OT miiomanu JucThEB)
MHTEHCUBHOCTh TPAHCHHPALUU HPU OJaroNpUATHBIX YCIOBHUSIX BOJOCHAOKEHUS MPUOIMKACTCI K
MHTEHCUBHOCTH 3BaIlOpAIMH C IUIOLIAIM, paBHOW OOILEH MIoma M MOBEpXHOCTH JHcTa?

a) CKopocTh IU(Qy3ur mapoB BOIBI Yepe3 Malible OTBEPCTHUS MPOIMOPLUHOHATBHA X CyMMAapHOMN
IUIOLIATH

0) cxopocTh nuddy3uu BOIBl Yepe3 KamwuIphl MPONOPLHUOHAIFHA MX KOJIMYECTBY W OOpaTHO
IPONOPIHMOHATIFHA UX THAMETPY

B) CKOpOCTh au((dy3un MmapoB BOJABI Yepe3 Majble OTBEPCTHs INPONOPIMOHATIBHA HE IUIOIIAAN
OTBEPCTHUH, a AMAMETPY WJIH JUIMHE OKPYKHOCTH

T') HU OJTHO U3 YTBEPXK/ICHHI HE BEPHO

3AIAYM (npasunvHoe peuierue Kaxcoot sadayu — 3 bania)

BAPUAHT Nel
1. Pacrenue nepecaxkeHo B nmouBy. OcMoTHUYECKOE JaBiieHHuE NouBeHHOro pacteopa 0,2 MIla. B
MOMEHT IIOCAaJKH OCMOTHYECKOE JaBJCHHE B KOpPHEBBIX Bosiockax Obuto 0,9 MIla, typropnoe
nasnenue 0,8 MIla. CMoKeT i1 93TO pacTeHHe KUTh Ha JaHHOU nmouBe? OOBsiCHUTE.
2. TloGer, B3BELIEHHBIN cpa3y mocie cpezaHusi, umen maccy 10,26 1, a yepe3 3 mun. — 10,17 1.
OO6mas miom@aab HUKHEH CTOPOHBI JINCThEB Modera paBHa 240 oM. Onpenenute UHTEHCUBHOCTD
TPaHCIHUPALIH.

BAPUAHT Ne2
1. CkoabKO BOABI UCIIAPUT PACTEHHUE 32 5 MUHYT, €CJIM HHTEHCUBHOCTH TpaHcnupanuu 120 /Mm%,
a TIOIA b HIDKHEH CTOPOHBI BCEX JTHCTHEB COCTABIsET 240 cM2?
2. Y nepesa 1uiomniaab JUCTOBOM MOBEPXHOCTH, UCTIAPSIONIEH BOY, COCTaBiseT 12 M% Dto JIEPEBO
ucrapuiio 3a 2 yaca 3 Kr BoJsl. YeMy paBHa MHTEHCUBHOCTb TPAHCIHPALN?

BAPUAHT Ne3

1. KopHu OAMHAKOBBIX MOJOJBIX PACTEHHUU MIIEHUIIbI MOTPYKEHbI B COCYIbl C pacTBOPaMuU
0e3BpenHbIX comneil. OcMoTHueckoe naBieHue 3Tux pactsopon 0,2 Mlla, 0,4 MIlIa, 0,6 MIla u 0,8
MIla. OcMoTHYECKOE [aBJIEHHE KJIETOYHOTO COKa B KOPHEBBIX BOJIOCKaX J3THUX PACTCHHUU
cocrasiisiet 0,5 MIla. B kakux pactBopax OyJeT MpOUCXOIUTh MOTJIOEHUE BOIbI KOPHAMU?

2. Mononoe pacteHne KyKypy3bl ¢ 0OIIIeH IIOaabio JUCThEB 1,2 % 3a 4 MUHYTHI ucnapuiio 0,06
r Bozbl. [IpH Tex ke ycroBusX co cBOOOIHOM BOAHOM MOBEPXHOCTHU IUIOMIAAb0 20 cm? 3a 30 MUHYT
ucnapunochk 0,15 r Boxpl. OmnpenenanTe OTHOCUTENBbHYIO TPAaHCIUPAIUIO JHUCTHEB (Y KYKYPY3bl
yCThUIIA PACIIOJIOKEHBI HAa 00€UX CTOPOHAX JMCTOBOM IIIACTUHKH).

Il. KonTponupyembie MOIYIIH:
paznenst 1V-1X «MertaGoaun3m pacTeHuii»
[Ixana oleHUBaHHUS:
B Borpocax NeNe 1-25 BeIOpaTh Of1H MPaBUIIBHBIA OTBET (MMPABUIILHBIN OTBET HA KaXKIBIF BOTIPOC —
1 6amn);
B Borpocax NeNe 26-28 ykazath MOHATHE/TEPMUH (KaXKIbIN MPaBIIIBHBIA OTBET — 1 Ga);



Ha Bompockl NeNe 29 30 marh KpaTkue NMHUChbMEHHBIE OTBETHI (KaXKIBIM MPaBUIBHBIN OTBET TIO
CyIIecTBY Bompoca — 1 6amn).

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

1. U3 MNEPCUYUCIICHHBIX YIJICBOAOB paCTeHI/Iﬁ K I'€KCO3aM OTHOCHUTCA:

a) KCcuio3a B) HHYJIUH
0) ManpTO3a r) GpyKTO3a

2. Hanbonee XOpoIIO MEPEHOCUMOH 110 ()JI03Me TPAHCTIOPTHON (OPMOH YTIIEBOJOB SIBISETCS

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

3. B xakoii yactu XJIOpOoIl1aCTa JOKaJIMn30BaHbI €I'0 IM'MCHTHBIC CHCTEMBI?

a) B Hapy>KHOI MeMOpaHe B) BO BHYTPEHHEW MOTpaHUYHON MeMOpaHe
0) B ctpome r') B MeMOpaHax (THJIaKou1ax ) rpaH

4. Xnopodumn crnocoOeH B3aMMOJECUCTBOBATh C KHCJIOTaMU M Iienodamu. Kakue U3 BeliecTs
00pa3yroTcs B pe3yibTaTe peakiuu XJI0po(uiuia ¢ COITHON KUCIOTON?

a) XJIOpuA Maruus 1 GpeopuTuH B) NOp(UPHH U METAHOI
0) xs10po(UIIMHOBAS KUCIIOTa U (pUTON r) hbeopuTtH u durton

5. Kakue nyuun cnekTpa moriomarTcs: KapoTHHOUIaMu?

a) OpaHXeBbIE B) 3€JIeHbIE
0) xKenTbie ') CUHHE

6. B cocTaB mnacTonaHuHa U psijia OKCHIa3 BXOJUT

a) MeJb B) MarHui
0) kanmuit ') Mapraserf
7.  Kakue W3  TNEpeyUCIEHHBIX  NPHU3HAKOB  XapaKTePHbI IS HEIHMKINYECKOTO

dboTtodochopunmupoBanms?

a) DIIEKTPOH BO30YKIEHHOW MOJEKYIBI XJI0pohUIIa, TOCTYNUBIINNA B CHCTEMY TIEPEHOCUYHNKOB, HE
BO3BpallaeTcss K TOW ke Mosekyne xiuopodmiia, odpasyercs NADPH, mpoucxomut BwlaeneHue
KHCIIOpOJa

0) kucnopon He Beiensercs, okucusercs NADPH

B) 2JIEKTPOH BO30YKICHHON MOJIEKYJIBI XJIOPO(hHIIIa, TOCTYTUBIINNA B CUCTEMY ITEPEHOCUUKOB, HE
BO3BpAIIaeTCs K TOH ke MoJsieKyie xjopoduiuia, oopaszyercss ADP u P u Beiaensiercs CO;

I) OTOT OJJEKTPOH BO3BpaliaeTcss K TOW K€ MoJIeKyle xjopodwumia, obOpasyercs ATP,
BoccranasnuBaercss NADPH



8. [IepBUYHBIM aKIIENTOPOM YIJIEKHCIIOrO ra3a B ukie KansBuHa siBisercs
a) 3-hocdornurepuHoBas KUCIOTa

0) pubyno3o-1,5-mudocdar

B) 3-(hocormuIepuHOBBIN aJIbICTH/T

r) pubyno3o-1,5-mudocharkapbokcuinaza/okcurenasa

9. Ilpu kakoMm ocBelieHuH 3(PPEKTUBHOCTh MCIOIH30BAHUS CBETOBOM SHEPIHHM IPH (OTOCHHTE3E
BBILIE?

a) TPU HEMPEPHIBHOM

0) Mpy UMITYJIILCHOM (IIPEPBHIBUCTOM )

B) MPU HENPEPBHIBHOM, HO OCBEILIEHHOCTh JOHKHA PUTMHUYHO U3MEHSTHCS

T') IPU NPEPHIBUCTOM, HO CBETOBBIE MEPUO/IbI JOJIKHBI ObITh JJIUTEIbHEE TEMHOBBIX

10. s GONBIIMHCTBA PAaCTEHUH YMEPEHHOH 30HBI MaKCHUMallbHask HHTCHCUBHOCTH (POTOCHHTE3A
JOCTUTaeTCs IIPU TEMIIepaType

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

11. OcHOBHas poJib B IpoIleccax OTTOKA MPOIYKTOB (POTOCHHTE3a M3 JIMCTA M MX PACIPEACICHUH
110 PACTCHHIO IPHHAICKUT

a) giosme

0) kcuneme

B) IJIa3MaTUYECKUM MeMOpaHaM KJIETOK Me30(duuia JIucTa
T') KJIETOYHBIM CTEHKaM KIIETOK Me30(]uiuIa imcTa

12. Pe3ynpTaThl CUCTEMAaTHYECKUX H3MEPEHUN KOHIIEHTpAIlMU YIIEKHUCIOTO Tra3da B atMocdepe B
CeBepHOM MONyIIapUU MOKa3anu, 4To coaepkanue CO; mo psiiy NpUYUH U3MEHSETCS B TeUCHUE
ronga. OauH w3 (aKTOPOB HM3MEHEHMs] KOHIEHTPAIIMU YTJIEKUCIOTO Ta3a — CE30HHBIE PUTMBI
dorocuHTe3a y pacTeHuil. B xakoMm u3 mepeuncineHHbIX MecsaieB konmuuecTBo CO; B atmocdepe
Oy/ieT HauMEeHbIIUM?

a) B amperne B) B aBI'yCTE
0) B UIOHE T) B OKTSI0pe

13. B 351€KTpOH-TPaHCIIOPTHOM LIETH MUTOXOHIPUM IEPBUYHBIM JJOHOPOM DJIEKTPOHOB SIBIISIETCS

a) BoccranoBneHHsrii NADH unu FAD B) KHCIIOPOJ
0) Boza r) ATP

14. B 31€KTpOH-TPAHCIIOPTHON LIENTH MUTOXOHIPUI KOHEYHBIM aKI[ENTOPOM JIEKTPOHOB SIBIIECTCS

a) BoJa B) YIJIEKHCIIBIN ra3
0) KMCI0pOJ r) NAD" unu FAD"

15. Ha xaxnayto monekyiny NADH, okucneHHyI0 B 3J€KTPOH-TPAHCIIOPTHOW LIEMU MHUTOXOHJIPUH,
oOpa3yercs

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



16. ITpu OKUCIEHUH OJTHOM MOJIEKYJIBI TITFOKO3BI B SHEPTETHUYECKOM OOMEHE B UTOTE 00pa3yeTcs

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

17. Han0Ooiee BbICOKA MHTEHCUBHOCTD ABIXaHUS

a) B KOpHE B) B MEpUCTEMAX
0) B JINCTHSIX ') B CEMEHaX

18. CBOOOAHOXKUBYIIUMHU a30TPHUKCATOPAMH SIBIISTFOTCSI OAaKTEPHH poJia

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

19. B pe3ynbTare qeHUTpUGUKALIAN

a) I04Ba 00OTaIIaeTCs JIETKOAOCTYITHBIMU COSJMHEHHSIMU a30Ta

0) moyBa 00eHsEeTCS COSMHEHUSIMH a30Ta

B) OCYILECTBIISIETCSI MUHEPAIH3aLUs OPraHUIECKUX a30TCOACPIKAIINX COCTMHEHHI

I) CO3MAIOTCS YCIOBUS JUIsL pa3BUTHS KIIyOCHBKOBBIX OakTepuili ©  CBOOOTHOKUBYIIHX
a30T(HUKCATOPOB

20. U3 YKa3aHHBIX 3JICMCHTOB XYK€ BCCT'O PCYTHIIM3YIOTCS B PACTCHUAX

a) KaJbluid, 60p B) ocdop, cepa
0) azoT, kanui ') MarHui, XJiop

21. Posb NOYBEHHBIX MUKPOOPTaHU3MOB JJIs1 KOPHEBOI'O TUTaHUSI pACTEHUN 3aKJII0YaeTCs B

a) YCBOGHHMH aTMOc(epHOro azora

0) cexperuu psga OMOTHYECKUX BEIIECTB, UCIIOIb3YEMbIX PACTCHUSIMH
B) MUHEpAIH3AI[UU OPTaHUICCKUX OCTATKOB

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

22. B 6uonornueckoit puKcay a30Ta MUKpOOpPraHU3MaMH IJIaBHYIO POJIb UTpaeT (pepMeHT

a) HUTpaTpeayKTaza B) HUTPOTEHAa3a
0) HUTpUTPEAYKTa3a r) aMruHOTpaHchepasa

23. BoccTraHOBIEHME HUTPATA 10 aMMHUAKA PACTEHUSMH OCYILECTBIISIETCS

a) CHaydajla HUTpaTpeayKTa3oi, 3aTeM HUTPUTPEAYKTa301
0) cHayasla HUTPUTPELYyKTa30H, 3aTeM HUTpaTpeyKTa30u
B) TOJILKO HUTPATPEAyKTa30M
T') TOJIBKO HUTPUTPEAYKTA30M

24. YV OONpIIMHCTBA TPABSHUCTBIX PACTEHUH TMpEBpaIleHUE HUTPATOB B OpraHUYECKUe
a30TCOJEepIKaIINe COETUHEHUS IPOUCXOAUT

a) TOJBKO B KOPHSX B) TOJIBKO B JINCTHSIX
0) B KOPHSIX U JIUCTBSIX T') B JINCTBSIX U TJI0JIaX



25. Ilpu dbochopHOM rosTogaHNN HAOIIO1aeTCS

a) MHTEHCHUBHOE TIOKEJITEHUE JIUCThEB, HEKPO3BI 110 KPasiM JIMCTHEB, MOJIOAbIE JIUCThS MOPAXKAIOTCA,
3aChIXalOT U OTMUPAIOT paHbIIIC CTAPBIX

0) obmee ocnablieHWe pacTeHUW, MOSBICHHWE Ha JIUCTHSIX, HE3PENbIX IUI0aX KOPUYHEBBIX
HEKPOTHUYECKUX IISATEH, TOIyO0BaTO-3elE€HOE C OpOH30BBIM OTTEHKOM OKpAlllMBaHUE JIHCTHEB,
CKpy4YUBaHUE JINCTHEB

B) OTMHUpPAHUC MCPHUCTCMATHUYCCKUX 30H CTCGJISI, KOpHA W JIMCTBCB, IOSABJIICHHUC YKOPOYCHHBIX
KOPHEM, MEJIKO CKpYyYEHHBIX JINCTHEB

I') TOYEYHBIH XJIOPO3 JIMCTHEB, pa3pyllIeHUE XJIOpOo(hUIUIa U HAPYIIEHHE CTPYKTYPhl KPaxMalbHbBIX
3épeH

26. Peskoe yrmereHme pocra, XJIOpO3 JIUCTHEB C IOSBICHHEM KpPacHOBATHIX OTTEHKOB, ciaboe
[[BETEHHE — NPU3HAKH HEJIOCTATKA .... (HA308UMe MUHEPATbHbBII JeMeHM)

27. YcBoeHnue atMochepHOro a3oTa OaKTEPUSAMHU HA3BIBACTCA .... (HA3068UMmMe npoyecc)

28. buojyiornueckoe OKMCIICHHUE COCJIMHEHUI aMMHaKa 10 HUTPATOB TIOYBCHHBIMUA
MHKPOOpPTaHU3MaMU HA3bIBACTCA .... (Ha306ume npoqecc)

29. Kak 0OBSCHUTH HATUYHE PA3HOOOPA3HBIX aMUHOKHCIIOT W TIOYTH IIOJIHOE OTCYTCTBHE HOHOB
NO3 B macoke (KCHJIEMHOM COKE) MHOTUX JPEBECHBIX PACTEHUH, B TOM YHCIE MPOU3PACTAIOIINX
Ha Mo4YBe, 0OTaToON HUTpaTamMu?

30. Kak 0OBSCHHUTH pa3HYyI0 BEIHMYHMHY JAbIXaTENBHOTO KOA(PQUIMEHTA y MPOPACTAIONINX CEMSH
NIICHULIBI ¥ TPOPACTAIOIINX CEMSH parca?

OC-5 3auver B popme yCTHOTO codece0OBAHUA
[Tpu mpoBeneHUU 3ayeTa YYUTHIBAETCS YPOBEHb 3HAHUI OOydYaromierocsi mpu OTBETax Ha
BONPOCHI (TEOPETHUUECKH 3Tan (GOpMUPOBAHUS KOMIETEHIINI), YMEHHE O0y4arolerocsi 0TBeuaTh
Ha OOMNOJHHUTCIBHBIC BOIPOCHBI IO HNPHUMCHCHUIO TCOPECTUUCCKUX 3HaHUH Ha IMPAaKTUKE W 110
BBHITIOJTHEHUIO OO0y4YaromieMcs 3aJlaHui TEeKyIIero KOHTpoIs (MOJENbHBINH 3Tan (OpMUPOBAHUS
KOMITETECHITHI).

INPUMEPHBIE BOITPOCHI 1JIS 3AYETA

1. Crpykrypa u pyHKIHMN MEMOpaH pacTUTENbHBIX KIETOK.
2. TpaHcMeMOpaHHBIH SJIEKTPOXMMHUYECKHHA TrpagueHT. IlacCuBHBIH W aKTUBHBIA TPAaHCHOPT B
MeMOpaHax KJIETOK PacTeHUH.

3. Crpykrypa 1 QyHKIMH KJIETOYHOH cTeHKHU. TypropHsle sIBJCHUS B PACTUTEIbHOMN KIIETKE.

4. Cnenuduyeckue opraHesyibl pacTUTEIbHBIX KIeTOK. DYHKINHU MIaCTU]I, BAKYOJIEH.

5. TepmoaumHaMu4ecKHe 3aKOHOMEPHOCTHM oOcMoca. PacTuTenbHas KIeTKa KaKk OCMOTHYecKas
cucrema.

6. VYraeBoasl ¥ UX (PYHKIIMH B PACTCHUSX.

7. KupHble KUCIOTBI, TUMHUIBI U dKUPOMOI0OHbIE BEIIECTBA PACTECHUI.

8. AMHMHOKHCIIOTHI M OENTKU PacTeHUH.

9. TocrymieHne BOABI B KOPEHb. PammanbHbId TpaHCTIOPT BOJBI B KOpHE. KopHeBOoe mamieHue,

HIDKHUN KOHLIEBOW JIBUTaTElb.
10. Tpancnmpanus. Pabora ycteuaHoro anmapara. BepxHuii KOHIIEBOI TBUTATEINb.
11. TpancnopT BOJbI B paCTEHUHU.
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OC-6 Jk3ameH B gopme YCTHOIO codece0BaHMS
IPUMEPHBINA NIEPEYEHB BOITPOCOB K DK3AMEHY

®u3Hnoa0rusa pacTeHUN Kak HayKa. 3HaY€HUE PACTEHU Ui CYILIECTBOBAHMS )KU3HU Ha 3eMIIe.
OOmast xapakTepuCTHKa M OCOOCHHOCTH PpACTUTENbHBIX KieTok. CTpoeHue W (QyHKIUH
IUTACTH]L ¥ BaKyOJIeH.

Crpoenrne u GyHKIUHU KICTOYHON CTEHKU. ATOIIIACT.

Crpykrypa u (yHknuu Ouojornyeckux MeMOpan. OCOOEHHOCTH MEMOpaH pacTHUTEIbHOU
KJICTKH.

OcHoBHbBIE 3aKOHOMEPHOCTH ocmoca. Ocmornueckoe aaBieHHe. OCMOTHUECKUH MEXaHU3M
HOCTYIUIEHUS BOJIbI B KJIETKY.

PacturtenbHas kieTka Kak OCMOTHYECKas cucTeMa. Typrop, TypropHoe AaBJIEHUE, COCYILas
cuna. [1nazmonus. Lutoppus.

OU3UKO-XMMHUYECKHE CBOWCTBA IMTOILIA3MBI: BS3KOCTh, JIaCTUYHOCTh. POJb OMOKOIITONIOB
UTOIUIa3Mbl. V3MeHeHue CBOICTB IMTOIUIA3Mbl PACTUTEIBHBIX KIETOK IPU H3MEHEHUH
yCIIOBUH cpefibl (BOJHOTO peXUMa, TEMIIEPATYpPHI).

OCOOEeHHOCTH BOJHOIO pEeXHMMa y PAaCTeHMH pa3HbIX 3KOJOrMYecKux rpynn. 3akoH B.P.
3aeHCKOro.

[Tpupona u 3HayeHHe MEMOPAHHOTO 3JIEKTPOXUMHUUYECKOTr0 rpaguenTa. [laccuBHbIi TpaHcHopT
HMOHOB U MOJIEKYJI Yepe3 MEMOPAHBI.

[Tpupona u 3HaueHHE MEMOPAHHOI'O JIEKTPOXUMHUYECKOTO I'paJueHTa. AKTUBHBIA TPaHCIOPT
MOHOB 4epe3 MeMOpanbl. CrocoOkl TpaHcropTa HoHoB H' gepes memOpansl. OcoGeHHOCTH 1
snavyenne H'-ATdcunTassl. BakTepnopoomncuH.

Oco0OeHHOCTH MOJIEKYJIIPHOTO COCTaBa PacTUTEIbHBIX OpPraHM3MOB. BeliectBa BTOpUYHOTO
MeTabonu3ma.

XapakTepucTUKa BaKHEHIINUX YIIIEBOJOB PACTUTEIbHBIX OPraHU3MOB.

JKupHble KUCIOTBI, )KUPBI U )KUPOIOI00HBIE BEIECTBA (JIMIIOUbI) PACTUTENILHBIX OPraHU3MOB.
HykneunnoBbie kucinotsl. Permkarusi.

HyknennoBele kucnotbl. Tpanckpunius. OCOOEHHOCTH PETyJSIMHU 3KCIPECCUU TeHOMa Yy
pacTeHuM.

Oco0eHHOCTH aMHUHOKHMCIOTHOTO COCTaBa PACTeHHH. XapaKTepuCTUKa OENKOB PaCTUTEIbHBIX
opranu3moB. TpaHcisanus.

Boanbiii pexum pacreHnid. ®DyHkuuu KopHsa. KopeHb Kak crnenualn3upoBaHHBIA OpraH
MOTJIOLIEHUS BOJIbI U MUHEPAJIbHBIX BEIIECTB.

MexaHn3MBl OCTYIIIIEHUS BOJBI B KOpeHb. PannanbHblil TpaHCIOPT BoAbl B KOopHE. KopHEBOe
JIaBJICHUE Y HUKHUI KOHIIEBOM JBUTATEIb.

Heo6xonuMocTh 1 3HaU€HUE TPAaHCIIMPALUU B KU3HEIEATEIbHOCTH pacTeHui. JIucT kak opran
TpaHcnupanuu. BepxHuil KoHEeBo#l aABurarenb. TpaHCHOPT BOABI MO PACTEHUIO (MEXaHU3MBI
KCUJIEMHOTO TPAHCIIOPTA).

Pabora ycreun u ee perynsuus. @akTopbl, BIUSIOLME Ha pab0OTy YCTBUYHOTO allnapara.
@DakTOpHI, BAUSAIOLIUE HA TOTJIOLIEHUE BOJbl KOPHEM U HA TPAHCIIUPALIUIO.

Uctopust paszButus y4yeHuss o Qorocunrese. MOTOCHHTE3 KaK COBOKYMHOCTh CBETOBBIX H
TEMHOBBIX peakiuil. Obiee ypaBHeHHe poTocuHTe3a. [ 100anbHOe 3HaYeHne (OTOCUHTE3A.
Ctpykrypa, cBoiicTBa u (yHKIMHU Xjopoduios. IlpeBpamienue sHepruu cBeta B MOJEKYJe
XJIopoduIa.

CpoiictBa U (QYHKIUH J00aBOYHBIX (DOTOCHHTETMYECKHX IUITMEHTOB (KapOTHHOWIOB,
(UKOOMIIUHOB).

CseroBas ¢aza ¢otocuHTe3a. Murpauus sHepruv U sekTpoHoB B OTIL xjopomiacTos.
OcobeHHOCTH 6aKTepHATIBLHOTO (POTOCHHTE3A.

TemuoBas (aza porocunresa. Cs-myth poTocunTesa (mukia KansBuna).

C4-iyTh (hOTOCHHTE3a, €T0 aAANTAIIMOHHOE 3HAUECHHE.

MeTtab0113M 10 TUITY TOJCTSAHKOBBIX, €I0 a1aliTAllMOHHOE 3HAYCHHUE.

MeTab0oa13M IIIUKOIEBOM KUCIOTHI ((POTOABIXaHKE), €r0 alaTAllMOHHOE 3HAYCHHE.
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Perymnsmus ¢poTocuHTe3a Ha pa3HbIX YPOBHIX OpraHU3aIUH.

Brnusaue BHemHHX (QakTOpoB Ha (OTOCHHTE3: WHTCHCHBHOCTM H KauecTBa CBETa,
TeMIiepaTypsbl, KoHUeHTpauu CO2, BOJHOTO peKuMa, 3JIEMEHTOB MUHEPAJIBHOTO ITUTAHHUS.
Kierounoe ppixaHue Kak COBOKYIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.
Jlokanuzammst 3tamoB napixaHuss B kieTke. Teopus B.M. Ilammamuna u A.H. baxa 00
aHA’POOHOM M a3pOOHOM dTarax JAbIXAHHS.

['mukonu3. B3auMocBs3b AbIXaHUS U OPOKEHHUSL.

[{ukn qu- 1 TpuKapOOHOBBIX KUCHOT (1uki Kpebea). [ MroKcnnaTHeIN UKII, €ro 3HaYCHHUE.
Hprxarenpras TL MUTOXOHIPUA.

['unore3sr MemOpanHoTO cuHTe3a AT®. DHEpreTHYeCKUd BBIXOT AbIXaHUS.

OxucnurensHplii nenro3odocdarnsiii myts (I1PII), ero 3Hauenue.

Perymnsimus npixanus y pacteHuid. B3auMocBs3b 1bIxanus 1 OTOCHUHTE3A.

Bnusiaue ¢dakropoB cpensl Ha apixanue: koHneHtpauuun O; u COp, TemmnepaTypbl, BOAHOTO
peXuMa, 3JIEMEHTOB MUHEPAJIbHOTO TUTAHUSA, MEXaHUYECKUX TTOBPEKIACHUN.

Teopusi MUHEPAJILHOTO MUTAHUS PACTEHUU. DJIEMEHTApHbIA XUMHYECKUHA COCTaB PACTEHM.
Bnusinue BHEMIHUX (aKTOPOB HA MUHEPAIIbHOE MUTAHUE.

Makposnementsl. @usnonoruueckas poib K, Ca, Mg, P, S, Fe.

MukpoasiemenTsl. @usnonorudeckas poias B, Mn, Cu, Zn.

®duznonornyeckass poiib azora. AMMoHuWQUKanusa, HuTpudukanus. I[lornomenne aszora
pacteHusMu. JleHuTpuduKanus.

YcBoeHre arMoc(EpHOro a30Ta IMOYBCHHBIMH CHUMOHMOTHYCCKHMH H CBOOOIHOKHBYIIIHMH
a30THUKCUPYIOIIUMU MUKPOOPTaHU3MaMHU.

[IpeBpaiienue azora B pacteHusx. Peyruin3zanus.

Poct pacrenunii. Poct u auddepenunpoka kiaeTok. DYHKIMOHUPOBAHUE AaMMKAIbHBIX
MepHUCTEeM No0era 1 KOPHSI.

Pa3Butne pacteHuil. Dtamnbl KM3HEHHOrO LMKIAa pacTeHuid. KOBEHUIIBHOCTH y pacTeHUW U
YCJIOBHS TIEPEX0/1a K ITAITy 3pEJIOCTH U PA3MHOXKEHUS.

Pu3nonorus BETEHNUS PACTEHUN.

DOUTOTOPMOHBI — «CTHUMYJSATOPBD» POCTa M PA3BUTHUSI PACTCHHUM: AyKCUHBI, ITUTOKUHUHBI,
ruO0epeIHHbL.

DOUTOTOPMOHBI — «UHTHOUTOPB» POCTa W PA3BUTHUS PACTEHUN: aOCIU3WHBI, ATHIICH.
CHUHTEeTHYECKHUE PETYIATOPBI pOCTa U PA3BUTHSL.

BnusiHue BHemHuX (akTopoB Ha pocT U pa3BuTHe. Posb puroxpoma.

Perynsauus pocta u pa3BUTHS paCTEHUIN HA Pa3HbIX YPOBHIX OpraHU3alUu.

[lepuonuueckue sBieHHUs B KU3HU pacTteHui. [lupkagaeie puTmbl. CyTOUHBIE W CE30HHBIC
puTMBI (OTOCHHTE3a, TpaHCTHpaluu. [[oHATHE 0 TOKOE U €ro MeXaHU3Max.

[TonsiTue crpecca y pacTeHuil. AjanTaii U TPUCIOCOOJICHHUS K MEPEHECEHUIO BBICOKHX U
HU3KUX Temmeparyp. Yuenne H.A. MakcumoBa o 3amuTHbIX BemlectBax M Teopus W.U.
TymaHOBa 0 3aKaJIMBaHUH PACTECHUM.

[Tpu kaxoii Temnepatype (°C) ocMOTHYECKOE AaBIIEHHWE KJIETOYHOTrO coka Oyzaer paBHO 1,36
mlla, ecnu m3BectHo, uto B 0,25 M pactBope NaCl (i = 1,765) mnasmonu3a B KIETKE He
HaOmonaercs, a 0,35 M pactBop NaCl (i = 1,74) BeI3bIBaeT YroJKOBBIi IIa3MOTU3?

HaiiTu KOHIIEHTpaIMio pacTBOpa TIIFOKO3bI, M30TOHHUYECKOTO JJIs JAaHHOW KIJIETKH, €CIH
U3BECTHO, yTO npu Temneparype 21°C ocMoTHuUeCcKOe JaBiIeHUE KIETOUYHOI'O0 COKa paBHO 8,23
aTM.

Haiitn ocmotrdeckoe gaBiieHHe KIETOYHOro coka npu 22°C, ecnu uzBectHo, 4yto 0,3 u 0,4 M
pacTBOpBI caxapo3bl HE BBI3BIBAIOT IJIa3Moin3a KieTku, a B 0,5 M pactBope Habmromaercs
YTOJIKOBBIN TUIA3MOJIN3.

Borauciute ocmotnyeckoe nasienue 0,2 M pactBopa KCl mpu 7°C  (M30TOHWYECKHI
Ko2(PUITMEHT JAHHOTO pacTBOpa paBeH 1,8).

JIucTbs amoAeu ¢ OHOTO PacTEHUs IOMECTUIIM B paCTBOPHI TJIIOKO3BI IpU TeMieparype 26°C.
B pactBopax xonnentpanueit 0,1 M, 0,2 M u 0,3 M ma3moinu3a B KJIeTKax HE HAOII0JAI0Ch, B
0,5 M pactBope NmpoMCXOAMI BOTHYTHIM Iu1asmonu3, a B 0,4 M pacTBope — YTrOJKOBBIi.
Ornpenennure 0CMOTHYECKOE TaBJIEHUE KIIETOYHOTO COKA.
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Borauciute ocmoTtrueckoe masiacaue 0,6 M pactBopa NaCl mpu 11°C. M3oToHHUYECKHiA
KO3 QUIMEHT JaHHOTO pacTBOpa paseH 1,8.

Pactenue nepecaxxeHo B nouBy. OcMoTHYECKOE J1aBjieHUE MOYBeHHOro pactopa 0,2 MIla. B
MOMEHT TMOCAJKH OCMOTHYECKOE JaBJICHHUE KOPHEBBIX BOJIOCKOB paBHsuioch 0,9 Mlla, a
Typropaoe aasienue — 0,8 MIla. CMOXeT 1 3TO pacTeHue KUTh Ha JaHHON o4Be?

[ToGer, B3BelICHHBIN cpa3y mociie cpe3aHusi, umen maccy 10,26 1, a yepe3 3 mun. — 10,17 r.
[Tnomans nucTheB modera pasHa 240 cM®. Onpenenrute MHTEHCUBHOCTD TPaHCIHPALUH.
CKONIbKO BOJBI MCHAPUT PAcCTEHUE 3a 5 MHH, €CIM MHTEHCUBHOCTb TpaHcnupauuu ero 120
r/Mz-q, a wiIomanak JucTeeB 240 cm??

JepeBo ¢ miomaabpo JMCTOBOW MOBEPXHOCTH 12 M’ ucnapwio 3a 2 4 3 kr BoJbl. YeMy paBHa
WHTEHCUBHOCTH TPAHCIIUpaIuu?

KopHu oauHaKOBBIX MPOPOCTKOB MOTPYKEHBI B COCYIIbI C pacTBOpamMH OE3BPEIHBIX COJIEH.
OcMmotuueckoe naesnenue pactsopoB 0,1; 0,3; 0,5 u 0,7 MIla. Kak Oyner mpoucxoauTsb
BCACBIBAHME BOJbl KOPHSIMH, €CIHM OCMOTHYECKOE JaBJIEHHUE KJIETOYHOIO COKa KOPHEBBIX
BOJIOCKOB 3TUX pacTeHuil coctasiser 0,5 MIla?

IToGer ¢ miomanpo JUCTHEB 1,2 ,Z[MZ 3a 4 muH ucnapun 0,06 T Boasl. [Ipu 3Tux xe ycnoBusax
co cBOGOIHON BOXHOI mMoBepxHOCTH mwromansio 20 cm’ 3a 30 muu wcmapmiocs 0,15 T.
Onpenenute OTHOCUTENBHYIO TPAHCITUPALIUIO.

Kax onbITHBIM TTyT€M MPOAEMOHCTPUPOBATH, YTO PACTCHHUE HA CBETY BBIJCISAET KUCIOPO?

Kak MoxHO 00Hapy X HUTh 00pa3oBaHUEe KpaxMasa B JIUCThSIX Ha CBETY?

Kak OMBITHBIM TyTEM ONPEICIHUTh JBIXaTeIbHBIA KOI(D(PHUIMEHT, HCIONB3Yys MPOPOCIIHE
CEMEHa Pa3HbIX PaCTeHUN?

Kaxk onpenenuts TeMnepaTypHsbIii OPOT KOAryJ IS [IUTOIIa3Mbl?

Kak onpenenuts akTuBHYIO (hOpMY amMHIIa3bl B CEMEHAX?

[IponemMoHCTpUpYHTE AaKTUBHOCTh KaTajla3bl B PACTEHUSIX, HCIOJIB3Ys 000pyIOBaHUE,
MPeJI0KEHHOE MIPEroaaBaTeieM.

Ompenenure OCMOTUYECKOE JaBJICHHE C TOMOINBIO  O0OpyHOBaHUST H  OOBEKTOB,
MPEJIOKEHHBIX MTPENO0/1aBATEIIEM.

Kax onbITHBIM TTyT€M JTI0Ka3aTh, 9YTO B MOJIOJIBIX KJIETKAX IUTOILIa3Ma Oojee Bs3Kas?
[IponemMoHCTpUpYiiTe SBIEHHUE KOJIMAYKOBOTO IUIa3MOJIM3a C TOMOIIBI0 000pYAOBaHUSA,
MIPEIOKEHHOTO TPETIOaBaTEIeM.

Kak onpenennTs MHTEHCUBHOCTh TPAHCIUPALIMH JTUCTHEB BECOBBIM METOAOM?

Kaxk onpenenuTs OTHOCUTEIBHYIO TPAHCTTUPALTHIO?

Kaxk nmpoieMOHCTpUpOBaTh NMpHcachIBarollee JEHCTBUE TPaHCIIUpAUu?

Onumure npoctedmii cnocod xpomarorpadpuyeckoro pasjeiaeHus TUIMEHTOB (pOTOoCHHTE3a
Ha (uiabTpoBaILHON Oymare.

Kpurepun oneHuBaHus 3HAHUH CTYICHTOB IO JUCHUIINHE

B koHi1ie HU3YUCHUSA NUCHUIIIMHBI IMOABOIATCA UTOT'U pa60TLI CTYACHTOB Ha JICKIUMOHHBIX U

71a00paTOPHBIX 3aHATUSX IIyTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJIJIOB B TEUEHHUE CEMECTPA.

®opmupoBaHue 0a1JILHO-PEHTHHIOBOI OLIEHKU PadoThl CTYJAEHTA

ITocermtenne Pabora Ha
Tlocemenue
N nabopaTopHBIX | TaOOPATOPHBIX 3auer
JIEKIIANA .
3aHATUI 3aHATUAX
Pasz0amoska
6x1=6 10x1=10
= 10 BUAAM 152 Gamna 32 Gamna
5 OayuioB OajuioB
3 pabor
o | CyMmMapHBIi
o Y P 6 OaIoB 16 GaiuioB 168 0amoB 200 6a1oB
v | MAaKCUMAJIbHBI
o max max max max
U Oayn




[Tocermtenne Pabora Ha
Ilocemenne
N 1a00paTopHBIX | TabOPATOPHBIX DK3aMeH
JIEKIAHA .
3aHATUH 3aHATUAX
PasbammoBka
9%x1=9 15x1=15
= 10 BUIaM 212 6amioB 64 damna
5 OaJIOB OaJIOB
2 pabor
o | CyMMapHBII
o y P 9 da1oB 24 dajuia 236 0ayuIoB 300 6asu1oB
© | MakCHUMaJbHbI
o max max max max
# Gaiut

Kpumepuu oyenusanus pabomol 0b6yuaoue2ocs no umo2am 5 cemecmpa

Bbanasl (2 3E)
«3a4TEHO» ooxee 100
«HE 3aYTECHOY 100 u meHee

Kpumepuu oyenusanus pabomol obyuarowezocs no umozam 6 cemecmpa

Ouenka banasl (3 3E)
COTJIMYHO» 271-300
«XOPOIIIOY 211-270

«YZOBIIETBOPUTEIHHO)» 151-210
«HEY/I0BJIETBOPUTEIILHO 150 u meHee

6. MeToauyecKkue yKa3aHusi JAJs 00y4aIOLIUXCS MO0 OCBOCHUIO TUCHUILINHBI (MOTY/JIsT).

JlexumoHHbIE U J1a0OpaTOpPHBIE 3aHATUS MO (PU3NOJIOTUN PACTEHUH JOJKHBI MOJUUHITHCS
MOCJIEI0BATEIbHOMY CUCTEMHOMY MOAX0y. M3yueHne marepuania HampaBieHO HAa (GOpMHUpPOBaHUE
B CO3HaHUM CTYIEHTOB YCTOWYMBBIX MEXIPEAMETHBIX CBA3€H C JpYrMMU JUCHMILIMHAMHU
060TaHMYECKOro (B YaCTHOCTH) U OMOJIOrHYecKoro (Boob1e) npoduiei: MoJeKyIsIpHOM OroIoruet,
Oouoxummuent, Ono(U3NKOHN, IUTOJIOTHEN, TeHETUKOW, MUKPOOHOJIOTHEHN, aHaTOMKUEH 1 Mopdomoruei
pacTeHuii, puToLeHOIO0THEH, (PUTOMATOIOTHEN, SKOIOrHel, paCTEHUEBOICTBOM H JIp.

B u3znoxenun teopernyeckoro marepuaia HauOosiee 3¢deKkTHBEeH NMpoOJIEMHBIM MOIXO,
AKTUBUPYIOIUI MO3HABATENIBHYIO JEATEIIBHOCTh CTYJNEHTOB. TpeOyercs MpUMEHEHHE HarJsqHOro
U IEMOHCTPAIlMOHHOT0 MaTepuana (TalJuil, BUI€OCI0)KETOB, PE3EHTAlUM, MOJIeNIeH U T.I1.).

JleaTenbHOCTh MpenoAaBaresis MpU MPOBEIECHUM JIAOOPATOPHBIX 3aHATHHM HarpaBlieHa Ha
COBEpUICHCTBOBAHWE Yy CTYJACHTOB WHJMBUIYaJbHBIX HABBIKOB pELIEHUS TEOPETHUECKUX U
NPUKJIAJHBIX 33/1a4, BEIpaOOTKY HaBBIKOB MHTEJIEKTYalbHON paboThI.

Ha naGopatopHbIx 3aHATUSAX 0O0s3aTeNieH KOHTPOJb CO CTOPOHBI IMpernojaBaTens 3a
COOJIIOJIEHHEM TEXHUKHU 0€30MacCHOCTHU CTY/IEHTaMHU.

B nauvane mnaGopaTopHOro 3aHATHSI NPENOAaBaTeldb OMNpEIeNseT Leiab, (HOpMYyIUpYyeT
OCHOBHBIE BOIIPOCHI W MPOOJIEMBI MO H3ydyaeMOW TeMe, 3HAKOMHT CTYJEHTOB C METOJUKON U
npaBuigaMu  paboThl. IS BBIMOJMHEHUS J1a0OpaTOpHOM PpaldOThI IenecooOpa3HO  pa3OUTh
CTYZICHYECKYIO TPy Ha 3BeHbs (0 2 Yell.) UIIM MUKPOTPYNIbl. B KOHIIE 1a00paTOpHOTO 3aHATHS
MOJIBOASTCS] UTOTH, (POPMYIIUPYIOTCS BBIBO/IBI, PEIICHHUS, TPOBOAATCS YIPAKHEHUS Ha 3aKperieHue
3HaHui u T.1. [IpenogaBarens orieHUBaeT paboTy, OTBETHI U BBICTYIJICHUS CTYJACHTOB Ha 3aHATHH.

3a0naroBpeMeHHO MpenoaBaTelib J0JDKEH J1aTh 3a/1aHue CTYACHTaM JJIsl CaMOCTOSATEIbHON
MOJTOTOBKHU MO TEME CJIEAYIOLIETO J1a00paTOPHOTO 3aHATHS.

Jlyia opraHu3aiuy TEKYyLEro KOHTPOJS 3HAHWM PEKOMEHIYETCSl MCIIOJIb30BaHHE TECTOBBIX
3aganuii. TecTtoBble 3amaHus Mo Kypcy «PU3MONOTUS pacTeHU» pa3pabOTaHbl IJsl MPOrPaMMbI
«ACT-TecT» u BKIIOYAIOT 4 TpagulIMOHHBIC (OPMBI: 3aKPBITBIM TECT, OTKPBITHI TECT, TECT Ha
YCTAHOBJIEHHE IPaBWJIBHOM IOCJIEI0BATENBHOCTH, TECT HA YCTAaHOBJIEHUE COOTBETCTBUS MEXKIY
npoleccaMu, apaMeTpaMH UK SIBJICHUSIMU.



3HauHUTeNbHAS 01 yueOHOW paboThl o AUCIUIUINHE «DU3NO0IOTHST pACTEHHIN OTBOJIUTCS
Ha CaMOCTOSITENIbHOE U3y4YeHHe cTyieHTaMu. CTyIeHT IIpU COAEHCTBUN IIPENOAABATENS OBJIAZIEBACT
HaBBIKAMH CaMOCTOSATEIIbHONW pabOThl ¢ y4eOHON M Hay4YHO-HCCIICOBATEILCKON JuTeparypoid. Ha
JEKIHSIX CTYAEHT MOJy4YaeT OCHOBOIOJAralollMii Marepuan B paMKax 0a30BOH MpPOrpaMMbl
M3y4aeMoOil JUCUUIUIMHBI, HO PsJ BONPOCOB IO YCMOTPEHUIO TMpenojaBarens TpedyeT
CaMOCTOSITENIbHOTO U3yUEHUSI.

B xozne nsyuenus kypca «®u3nonorust pacCTeHUi» CTYIEHT:

1. Benet TepMUHOIOTMYECKUN CI0OBApPh MO KAKIOMY U3 pa3/ieiioB.
2. Bener terpanp 1o nabopaTOpHOMY MPAKTUKYMY, TJI€ OTpaXkaeT XOJ Ka)IO0Tro MpPaKTHUYECKOTO
3aHATHA C YKa3aHUEM pPEe3yJIbTaTOB OIBITOB (B BUE PUCYHKOB, PACUETOB, CXEM, TAOJIUII, BBIBOJOB).

VYcrHble n0KIaabl (MUHU-BBICTYIUIEHUS) JIENAIOTCS MO KAKJIOM TEME C IENbI0 IPOBEPKU
TEOPETUYECKUX 3HAHWN OOYdYaloUIerocs, €ro CrHoCOOHOCTH CaMOCTOSITETIbHO MpUOOpeTaTh HOBBIE
3HaHMsA, padoTaTh ¢ HHOOPMALMOHHBIMU PECYPCAMU U U3BIIEKATh HY>KHYIO HH()OPMALIHIO.

Jloknmanel  3acnymMBalOTCS B Hayajie  JIaDOpaTOPHOTO — 3aHSATHS — IOCIEe  U3y4YeHHUs
COOTBETCTBYIOIIEH TeMBI. [IpONOIKUTENBHOCTh TOKIANA HE JOJDKHA IPEBBINATH 5 MUHYT. Temy
JOKJIa/1a CTYJICHT BBIOUPAET M0 KETaHUIO U3 MPEITI0KEHHOTO CIHCKA.

[Tpu moaroroBke AOKIaga CTYIAEHT AODKEH HW3YYUTh TEOPETHUYECKUH Marepuai, UCIONb3ys
OCHOBHYIO U JIOTIOJIHUTEJIbHYIO JINTEpaTypy, COCTABUTh IUIaH JOKIaja (IepeueHb paccMaTpUBAEMBbIX
UM BOINPOCOB, OTPAXKAIOLMX CTPYKTYpPY U IOCJIENOBATEIbHOCTh MaTepuaia), IOJArOTOBUTH
npe3eHTanuto. [lnan goksiana HeoOX0AUMO NPEABAPUTEIHHO COTIACOBATH C MPENOIaBATEIIEM.
BoicTynnieHre JOKHO CTPOMTHCS CBOOOJHO, YOEOUTENbHO M apryMmeHTHpoBaHo. IIpenonaBarensb
CIIEZIUT, YTOOBI BBICTYIJICHHE HE CBOJMJIOCH K IPOCTOMY BOCIIPOU3BEICHUIO TEKCTA, HE JOMYCKAeTCs
IIPOCTOE YTEHUE COCTABJIEHHOI0 KOHCIIEKTA JI0KIaa. BeicTynaronuii Takxke JOIKeH ObITh TOTOBBIM K
BOIIPOCAM ayJIMTOPUHU U JTUCKYCCHUU.

Bonpoce! 1yt caMOCTOSATENBHOIO U3Y4YEHHU CTyJ€HTaMU yKa3aHsl B 1.5 [IporpamMmel.
ITnanbl 1a0OPATOPHBIX 3aAHATHI

Ha naGopaTOpHBIX 3aHATHUAX CTYIEHT JIOJKEH CTPOro Cle0BaTh MHCTPYKLHUSAM U MOPSIKY,
KOTOpBIE OmpenenseT npenoaasareib. Llenp kaxmoil paboTsl eMko chopmynrpoBaHa B Ha3BaHUU
nabopaTopHOil paboThl. X0/ 1aOOPAaTOPHOTO 3aHATUS OJPOOHO U3JI0KEH B MPAKTUKYMax (CM. I. 8
[Tporpammer). Ocoboe BHHMMaHHE HYKHO YIElSATh TpeOoBaHMSIM TeXHUKHM Oe3omacHocTu. Ha
7a00paTOPHOM 3aHATUU KaXIbli CTYJEHT HMMEET BO3MOXKHOCTh HPOBEPUTH TIYOMHY YCBOEHUS
yueOHOro Marepuaina, IMOoKa3aTb 3HAHWE MOHATUH, TEPMHHOB, 3aKOHOB, METOAOB (PHU3HOJIOTHH
pacrenuif. Odopmienue nabopaTopHOi pabOTBl € ONUCAHHWEM IMEPEeYHs MaTepualoB U
o0opynoBaHus, Xofa paboThl, € pe3yabTaTOB U BHIBOJIOB IPOU3BOJUTCS KaXK/IbIM CTYAECHTOM B
CIEIUAJIBHOM TETpau.

Jlabopamopnas paboma Ne 1. [lonydeHrue UCKyCCTBEHHOU KiieTouku Tpayoe.

Jlabopamopnas paboma Ne 2. SIBnenust miia3Molin3a 1 IeT1a3MoJIn3a.

Jlabopamopnas paboma Ne 3. VI3MeHeHnEe TPOHULIAEMOCTH IIUTOIIA3MBbI JIJIsl BEIIECTB KJIETOYHOTO
COKa TIPH TIOBPEKICHUH.

Jlabopamopnas paboma Ne 4. SIBnenue Typropa.

Jlabopamopnas paboma Ne 5. Hakormnenue kpacurtens (HEHTpPaJIbHOTO KPAacHOTO) B BaKyoOJsAX U
MPUKU3HEHHOE OKpalllMBaHUE KJIETOK MUASPMHUCA YEIIYH JyKa.

Jlabopamopnass paboma Ne 6. BrusHue HOHOB Kaius W KajJbIlMs Ha BSA3KOCTh ITUTOILIA3MBI
(KONMAYKOBBIN TTA3MOJIH3).

Jlabopamopnas paboma Ne 7. ®opMma Iia3MoiiM3a B PacTyIIMX M 3aKOHYMBIIHX POCT KIJIETKaxX
IIOACH.

Jlabopamopnass paboma Ne §. OrnpeneneHue OCMOTHYECKOTO JaBJICHUS KJIETOYHOTO COKa
MJIa3MOJIUTHYECKUM MeToa0M (110 [e-Dpusy).

Jlabopamopnass paboma Ne 9. OrnpeneneHue OCMOTHYECKOTO JaBJIEHUS KJIETOYHOTO COKa
pedpaKTOMETPHUUECKUM METOJIOM.



Jlabopamopnas paboma Ne 1(). KauecTBeHHbIE METOIbI ONIPEACIICHHS TPAHCITUPAITUH.
Jlabopamopnas paboma Ne 11. HabmoneHus 3a ABMKEHUSMHU YCTHUIL TTOJT MUKPOCKOIIOM.
Jlabopamopnas paboma Ne 2. OnpeneneHre MHTEHCUBHOCTH TPAHCIIUPAIIUU BECOBBIM METOJIOM
(0 yMEHBIIEHUIO MacChl CPE3aHHbIX JIUCTHEB).

Jlabopamopuas paboma Ne 13. TlpucaceiBaroliee 1eCTBUE JIUCTHEB.

Jlabopamopnas paboma Ne [4. TlonydyeHue CIUPTOBON BBITSKKU MUTMEHTOB JucTa. [lomydeHue
BBITSDKKHM KapOTHHA.

Jlabopamopnas paboma Ne 15. Paznenenvne NTurMeHToB Jincta meroaoM Kpayca.

Jlabopamopnas paboma Ne 16. Pa3neneHne NMUTMEHTOB JIMCTa METOJOM XpomaTorpaduyecKon
azIcopOIuu.

Jlabopamopnas paboma Ne 17. XuMudecKkue CBOMCTBA TUTMEHTOB.

Jlabopamopnass paboma Ne [18. Onruueckue CBOMCTBA IHUITMEHTOB (XJIOPOPWILIOB U
KapOTHHOMJIOB).

Jlabopamopnas paboma Ne 19. O6HapyxeHue nporecca GOTOCHHTE3A.

Jlabopamopnas paboma Ne 2(0). O6Hapy)eHUE aMHJIa3bl B IIPOPACTAIOIINX CEMCHAX.
Jlabopamopnasa paboma Ne 2. OnpeneieHue IbIXaTEIbHOTO KO3(PQUIIMEHTa MPOPaCTAIOIINX
CEeMSIH.

Jlabopamopnas paboma Ne 22. Onpenenenre akTHBHOCTH KaTaja3bl B PACTCHHSIX.

Jlabopamopnas paboma Ne 23. MUKPOXUMHYECKHN aHAH3 30JTbI.

Jlabopamopnas paboma Ne 24. O6HapyKeHUE HUTPATOB B Pa3IMUHBIX YaCTAX PACTEHUM.
Jlabopamopnass paboma Ne 25. ]JluarHocTuka 3a00JIEBaHHI pacTEHUN TMPU TOJOJAHUU IO
3JIeMEHTaM MUHEPaIbHOTO MUTAHUS.

Jlabopamopnas paboma Ne 26. AHTaroHnu3M MOHOB.

Jlabopamopnas paboma Ne 27. 3amiuTHOE IeHCTBUE caXxapo3bl MPHU HUZKUX TEMIIEpaTypax.
Jlabopamopnas paboma Ne 28. Onpenerienne TeMIepaTypHOro mopora KoaryJysiui [ATOIIIa3Mbl.

7. IlepeyeHb OCHOBHOH W ONMOJHHUTEJIbHOW Y4eOHOIi JuTepaTypbl, WHTepHeT-pecypcos,
HeO0XO0AUMO 1JIs1 0CBOCHMS M CUHUILIUHBI.

OcHoBHast JInTepaTypa
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