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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnnuna «PU3M0I0TUs PacTeHUiD» OTHOCUTCA K aucuuruimHaMm OO0si3aTerabHON 4acTu
brmoka 1. Juctmmmasl (Moaynu) IIpeaMeTHO-METOMMYECKOTO MOAYIS 1O OHOJOTHH Y4eOHOTO
IUIaHa OCHOBHOM mpodeccuoHambHOM 00pa3oBaTeNIbHON MPOrpaMMbl BBICHIETO O0pa3oBaHUS —
nporpaMMsel OakanaBpuara 1o HamnpasiaeHUro noarotoBku 44.03.05 Ileparornyeckoe odpazoBaHue
(c aByms mpouIIIMH TIOATOTOBKH), HANPaBIEHHOCTh (MPpoduib) 00pa3oBaTeIbHON MPOrPaMMBbl
«buonorus. Xumusy», ouHON HOpPMBI 00yUEHUSI.

JlucuuiiuHa onupaeTcs Ha pe3yabTaThl 00ydeHus, cOpMUPOBAHHBIC B PaMKaX TUCHUILIUH
ydaeOHoro T1uiaHa 1-5 cemectpoB: Anatomuss W Mopdosioruss pacreHuid, L{uromorus,
MukpoOuoJiorusi C OCHOBaMU BUPYCOJIOTHH.

Pe3ynbTrarthl M3ydeHUs OUCHUIUIMHBI SIBJSIOTCS OCHOBOM JJisi WM3YYEHHUS IUCHUIUIMH U
npoxXoXacHus TpakTuk: OOmas skojorusi, buoxumus, Merom OHONOTHMUYECKUX HCCIICIOBAHUA,
Hayuno-uccnenoBatenbckas pabota, YueOHas pakTUKa 110 OMOJIOTHH.

1. IlepedyeHb MUIAHHPYeMBbIX pe3yJabTATOB OOY4YeHUSl IO IUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOI POrpaMMBbl

Heabro ocBoeHuss aucuUIUIMHBL «®Du3nonorus pacTeHU» sBiseTCs (OPMHUPOBAHUE
NpeCTaBICHUs O (PU3HOIOTUN PACTEHUH KaK HayKH, €€ OOMMX KOHIIETIUSAX U METOI0JIOTUIECKUX
BONpPOCAX, M3y4YEHHWE OCHOB IPUMEHEHMsI MOJyYEHHBIX 3HaHUM B Oynymed mnpodeccun s
pEIIeHHs] HCCIEOBAaTEIbCKUX M TPUKIAAHBIX 33134, (OPMUpPOBAHHE Yy CTYJCHTOB HAay4HO-
apryMEHTHPOBAHHOW IO3MLUU B OTHOLICHUM OXpPaHbl MPUPOAHOM Cpelpl M PALUOHAIBHOIO
IPUPOIONOIB30BAHUS.

3agayaMmM  OCBOEHHMS  TUCHMIUIMHBI  ABISAIOTCS  (OopMuUpOBaHHE y  CTYACHTOB
€CTECTBEHHOHAyYHOI0 MMPOBO33pEHMs] Ha 0a3ze IpeiCTaBiIeHMM Kak O cBOeoOpasuu KU3HU
pacTeHui, Tak ¥ 00 OOIIMX 3aKOHOMEPHOCTSIX OPraHU3allMM BCEro KUBOIO; M3y4EHHE OOLIMX
KOHUENINN U METOJ0JI0IMYECKHUX BOIIPOCOB (PU3MOJIOTUU pacTeHUi, ucTopun €€ GOpMUPOBAHUS U
pa3sBUTHSI, OCHOBHBIX pa3ieioB (U3MOJOTHM PACTeHUN; H3ydeHHe (YHKIMM pPaCTUTEIbHBIX
OpraHM3MOB Ha OCHOBE COBPEMEHHBIX JOCTHKEHMM HayKd; W3y4EHHE pOJIM OTAEIbHBIX
MOJIEKYJISIPHBIX MEXaHU3MOB B METAa0OJIM3ME pACTUTENbHOW KIETKHM U PEryisluu KU3HEHHBIX
IIPOLIECCOB.

B pesynbrate OCBOEHHs MNporpammbl OakanaBpuaTa OOY4YarOLIUIiCS OJKEH OBJIaJeTh
CIENYIOIIMMH pe3yibTaTaMu oOydeHus mo guciuruimHe dusumonorust pacteHuid (B Tadmmie
NPEJCTAaBICHO COOTHECEHHWE O00pa3oBaTENbHBIX pE3yJIbTaTOB OO0y4YeHHS 1O JAUCLUIUIMHE C
MHAMKATOPaMH JIOCTHKEHUSI KOMIIETEHIINN )

VK-1.1; YK-1.2; YK-1.3; [IK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2

Komnerennus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI

WHJUKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIMHBI)

JIOCTUXKEHUS B

e — 3HAeT yMeeT BJIa/I€ET

YK-1 Crnocoben OP-1 OP-2
OCYILIECTBIISATh IIOUCK, aHAJIM3UPOBATh Ha OCHOBHBIMU
KPUTHYECKUHM aHaIHu3 o0111eM ypoBHe npuéMaMu
u CUHTE3 MCTOYHUKU COTIOCTaBJICHUS
uHpOopMaIuy, uHpopManuu, Pa3HbIX UCTOYHUKOB
MPUMEHSITh CJIOXUBIIIHECS B nHpopmanuu;
CUCTEMHBIH  IOJIXOJ HayKe OLEHKU HaBbIKaMU
JUIS pelieHus uH(popManun ornpezeneHus
MIOCTaBJIEHHBIX 3a7a4 IIPAKTUYECKHUX
YK-1.1. HOCJIECTBUH
JlemoHcTpHpyeT peiaraéMblx
3HAaHUE OCOOEHHOCTEMN pellIeHnH 3a1a9n
CHUCTEMHOI'0 "




KPUTHYECKOTO
MBIIUICHHSI,
apryMEeHTHPOBAHHO
dopmupyet
coOCTBEHHOE
CYXKICHHE U OLEHKY
uHpopmanuu,
MPUHUMACT
000CHOBaHHOE
peleHue.

VYK-1.2. Ilpumenser
jgoruyeckue (GpopMmbl u
MpOLEaYpHl, CIOCOOEH
K pebnexkcun 1o
MOBOJy COOCTBEHHOI
u qy»KOH1
MBICJIUTEIIbHON
JESTCIIbHOCTH.
VK-1.3. Ananusupyer
UCTOYHUKHU
uH(pOpPMaLIUU C LENbI0

BBISIBIICHUS ux
MNPOTUBOPEUUI u

MOKWCKA JIOCTOBEPHBIX

CY)KJICHUH.

[TK-1 Crnocob6en | OP-3

OCBaMBaTh U | CTPYKTYpy, COCTaB u
HCIIOJIb30BATh T TAKTHYECKHC
TEOPETUYECKHE €IMHUIIBI

3HAHUS U | COJlepKaHus
MPAKTUYECKHE YMEHUS | TIPEToIaBaeMOro

u HaBBIKU B | Ipe/IMETA;
MpeIMeTHON obyacTu

npu penieHnn

npodeccuoHaTbHBIX

3a/1a4

IK-1.1 3HaeT

CTPYKTYpYy, COCTaB U

TUIAKTHYECKHE

€IMHUILIBI IPEIMETHOMN
o0acTu

(mpermoaBaeMoro
npeaMeTa).

[1K-1.2 Ymeer
OCYIIECTBIISITH  OTOOP
yueOHOro

CONIepKaHUS U €ro
peanu3anuu B
pa3iauuHbIX  popmax
oOydeHus B
COOTBETCTBUU C

tpeboBanusimu GPI'OC
00.
I1K-1.3




JleMoHCTpHpYyET
yMEHUe
pa3pabarbIBaTh
pasiuyHble  (HOpPMBI
y4eOHBIX 3aHATHH,
NPUMEHSTh  METOJIBI,
IPUEMBI u
TEXHOJIOTUH
o0y4yeHus, B  TOM
qucie
UH(OPMAIIMOHHEIE.

[1K-3 Crniocoben OP-4

dbopMHupoOBaThH criocobaMu
pa3BUBAIOILYIO dopmupoBaHus u
00pa3oBaTeNIbHYIO peanuzanuu

cpeny JUIst nporpaMM  pa3BUTHS
JOCTHKEHUS MeTanpeIMETHBIX
JMYHOCTHBIX, YHUBEPCAIBHBIX
PEeIMETHBIX u yueOHBIX JIEHCTBUN B
MEeTaIpeIMEeTHBIX IpernoIaBaHIH
pe3yNIbTaTOB pa3zenoB OHoOJIOTHUH,
00y4eHusl CpeICTBaMU CBSI3aHHBIX c
MPErnoaaBacMbIX dbuznonorueit
y4€OHBIX MPEIMETOB pacTeHuii B y4yeOHOM
[1IK-3.1 Biageer U BO BHEYPOUHOM
crocobamu JESTENIbHOCTH
UHTETpaIi  y4eOHBIX
PEMETOB Ut
OpraHu3aIu
pa3BHUBAIOIICH
yueOHOU
JeSITeTbHOCTH
(uccnenoBaTeNnbCKOM,
IIPOEKTHO,
IpYyMIIOBOH H Ip.).
[1K-3.2. Hcnonb3yer
o0pa3oBaTeNbHbII
MOTEHIIHAT
COLIMOKYJIBTYPHOU
Cpedpl  permoHa B
IpernolaBaHuH
(mpeamera o
npodpmio) B yueOHOU
U BO BHEYPOUYHOU
NeSITETTHHOCTH.

2. O0beM [UCHMIUIMHBI B 3a4YeTHBIX €IMHHMIAX C YKa3aHHeM KOJIH4YecTBa
aKaJeMH4YeCKMX YacOB, BbIIEJEHHbBIX HAa KOHTAKTHYW padoTry o0y4yawmuxcsi ¢
npenoaasarejeM (M0 BHAAM Y4YeOHBIX 3aHATHH) M HAa CaAMOCTOAITEJIbHYIHO padoTy
00y4YarIMXCcs
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3. Conep:xaHue QMCUMILIAHBI (MOAYJIsA), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam) ¢
yKa3aHHEeM OTBEJE€HHOI0 Ha HHUX KOJHMYeCTBA aKAJAeMHMYECKHX YacOB M BH/JI0B Y4eOHBIX

3aHATHA.

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUUECHEA AKAOCMUUECKUX UACO8 U

6U006 yUEeOHBIX 3aHAMUIL

KosmmuecTBo wacoB o
dbopmam oOyueHus

pacTeHHH.
Tema 2. @®uU3MOIOTMYECKHE OCHOBBI aJanTalii W YCTOWYHMBOCTH
pacTeHuil K pakTopam, BIUSIONIMM Ha BOJHBIM PEKUM.
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Pa3nes |. Beenenune. @u3nonoruss pacTuTeIbHOM KJIETKH, BOAHBIM
PEeKHM PACTHTEIbHON KJIETKH
Bgenenue.
Tema 1. Cnenuduueckue 0COOEHHOCTH CTPOCHUS U PYHKIIMOHUPOBAHUS
PaCTUTENBHBIX KIIETOK. 4 12 12
Tema 2. XuMuueckne KOMIOHEHThI paCTUTEIbHBIX KIETOK.
Tema 3. MeMOpaHHbII TPAaHCHOPT B PaCTUTENBHBIX KIIETKaX.
Tema 4. Boaublii 0OMEH M OCMOTHYECKHE SIBJICHUS B PACTUTEIBHBIX
KJIETKaX.
Pazgen |l. Boaublii pexuM pacTeHHMsi, BOAHBIH Jepuuur un
YCTOHYHBOCTH K 3acyXxe
Tema 1. Ilonstue o BogHOM pexkume pacreHus. Pdusmonormueckue
MEXaHU3Mbl KOPHEBOT'O JABJIEHUS M TPAaHCIHUpaUuu. TpaHCOPT BOJBI B 4 4 10




Pazpnea I11. ®orocunres
Tema 1. CymHocte M 3HadeHHe (OTOCHMHTE3a. XapaKTepUCTHUKA
(OTOCUHTETHUYECKOIO anmapara paCTeHUH.

6 10 10
Tema 2. CetoBast aza ¢porocunTesa.
Tema 3. TemuoBas (aza ¢oTocuHTe3a. AManTanOHHBIE MOIU(PUKAIINH
¢dorocunTe3a. Perynsius u H5KOJOTrHUECKUe aceKThl (POTOCHHTE3A.
Pa3nen V. [pixanue, azantanusi K He0CTATKY KHCJI0POaa
Tema 1. CymHocTts M crenuduKa AbIXaHHS pacTeHHH. XUMH3M
KJICTOYHOTO JIbIXaHUs PACTCHUH. 4 4 6
Tema 2. Perynsauus apixaHusi, aJjanTallid U YyCTOMUMBOCTb PAaCTEHUH K
¢dakTopaMm, BIMAIOLMM Ha JbIXaHue. B3auMoOCBs3b JbIXaHUS U
¢dorocunTe3a.
Pa3nen V. MuHepajibHOe IUTaHUE, AJANTAIMS K 32COJIEHUIO
Tema 1. OnemeHrapHblii coctaB pacreHuid. lloryomenue u
IIPEBpAILEHHs] BAXXHEHIINX 3JIEMEHTOB MUHEPAIbHOTO MUTaHUS. 4 6 4
Tema 2. AsorHblii 0OMeH pacreHuil. @axkTOphl, BIUSIOLIME Ha
MUHEpaJIbHOE MUTAHUE U AAANTAIIMH K HUM.
Paznen VI. ®usnonornss ycToii4YMBOCTH PAaCTeHUHl K BBICOKMM H

HU3KHM TeMIlepaTypam ] 4 !
Paznea VII. Poct u pa3BuTHE pacTeHuil.

Tema 1. Cnenmduka mpoueccoB pocrta W pa3BUTHS y pacTeHUl Ha

pa3HbIX YPOBHSX OpraHU3aluu. XapaKTepUCTHKA U (pU3MOIOrnyecKas

POJIb PUTOTOPMOHOB. 9 i 4

Tema 2. BnusHue BHYTPEHHUMX M BHEIIHUX (DAaKTOPOB Ha POCT H
pasButue pacreHuil. U3NOIOTHs LIBETCHUS.

Tema 3. Wuterpamus u perymsinusi (pU3HOIOTHYECKUX IPOIECCOB B
pacTeHUMU.

BCEI'O: | 24 40 53

3.2. Kpamkoe onucanue codepicanus mem (pazoenoe) OUCUUNIUHbL

PA3JIEJ |. BBEAEHUE. ®U3HUOJOTUSA PACTUTEJBLHOM KJETKH, BOJIHBIA
PEJKUM PACTUTEJBLHOU KJIETKH

Beenenune. [Ipenmer, 3amaun u Meronsl ¢usnonoruu pacreHuid. Ponb u mMecto pacreHus B
xuBoM Mupe. Crnenuduka wmerabonu3ma pacTeHHl 1O CpaBHEHHIO C JKUBOTHBIMH U
MUKpPOOpraHu3MaMu. Mecto (pu3noIoruy pacTeHUi B MIKOJbHOM KypCe €CTECTBEHHBIX HaYK.

Tema 1. Cnennduyeckne 0CO0EHHOCTH CTPOCHUSI M (PYHKIIMOHMPOBAHNUS PACTHTEIbHBIX
KJIETOK.

Crieruduueckue 0COOEHHOCTH KJIETOK PAaCTEHUH MO CPaBHEHUIO ¢ OAKTEpUSIMHU U KJIETKaMu
KUBOTHBIX. POJIb 1 MECTO TEMBI B IIKOJBHOM Kypce OHMOJIOTHH.

OyHKIMOHANbHAS POJIb OTHCNBHBIX OpraHoujoB KieTtok. Crneuudpuyeckas poib B
MeTabonu3Me OpraHOMJIOB, TUIMUYHBIX JJIs pacTeHUll (IUIacTUIbl, BaKyojb, KJIETOYHAs CTEHKA).
CuMOHOTHYECKas! TEOPHUS POUCXOXKICHHS IIACTUA U MUTOXOHJIPUH.

[IpencraBneHne 0 CHMILIACTE, alIOILIACTE U YHAOIUIACTE.

Tema 2. XuMHu4ecKkHe KOMIOHEHThI PACTHTEJIBHBIX KJIETOK.

Baxwneilimne opranuueckue BemiecTBa pacTeHHil. OcoOeHHOocTH MeTaboiM3Ma OCHOBHBIX
IpyNI OpraHUYECKUX COEAMHEHUH B pacTeHusAX. CTpyKTypa M CHHTE3 HYKJIEHHOBBIX KHCIOT U
0€eIKOB.

Tema 3. MeMOpaHHBIi TPAHCIIOPT B PACTUTEIbHBIX KJIETKaX.

duznonoruyeckass poib MeMOpaH M TNPOHMIIAEMOCTb KIIETOK Ul Pa3HbIX COEIMHEHUH.
[TaccuBHBIN W aKTUBHBIN TpaHCIOpT depe3 MemOpanbl. Poms Na®, K'-AT®aser u H'-AT®as3bl1.
ConpsiKeHHBIM TPaHCTIOPT Pa3IMYHBIX HOHOB Yepe3 MeEMOpaHy, CUMIIOPT U aHTUIIOPT.

Tema 4. BogHblii 00MeH H 0CMOTHYECKHE SIBJICHUSI B PACTUTEIbHBIX KJIETKaX.



ITornomenue BOAbI KJIICTKAMMU. OcMoTHYECKHE SIBJICHHUS B KIICTKaX. Hpe,I[CTaBJ'ICHI/IC O BOOAHOM
MOTCHUUAJIC KJIICTKHU PACTCHUS. CocrosiHHE BOJbI B KJICTKax, CB06OI[Ha$I " CBsA3aHHasdA BOJA.

PA3JIEJ |l. BOJHBIM PEXWM PACTEHHS, BOJIHBIA JEOUIIUT H
YCTOMYUBOCTH K 3ACYXE

Tema 1. Ilonsitue 0 BOAHOM pekuMe pacTeHHsi. PHU3HOJOTHYECKHE MeEXaHM3MbI
KOPHEBOI0 AaBJICHUS M TPaHCHHUPauuu. TpaHcopT BOAbI B PACTEHHUH.

CBolicTBa BOJbI M 3HAYEHUE BOJABI B )KM3HEAEATEILHOCTU OpraHu3MoB. [loHsTHE O BOIHOM
pEeXUME PACTUTEILHBIX OPTAaHU3MOB.

[Tormomenne Boabl kopHeM. KopHeBoe naBieHue, a4, ryrrauus. MeXaHu3sM CO3[1aHus
KOPHEBOI'O JIaBJICHUS M aKTUBHOT'O TpaHCIOpTa Bojbl. DaKkTOpBI, BAUAIOLIME HA padOTy KOpHEH Kak
MOTJIOIIAIOIIET0 OpraHa.

Tpancnupanus, HEOOXOJUMOCTh W 3HAUEHHE TPAHCIHPAIMM B JKU3HEACATEIBHOCTU
pacrenuii. Jluct kak opraH TpaHcnupauuu. I[IpucaceiBaromiee JelCTBHE JUCTHEB. Y CThUYHAA
peryiauus TpaHCOMpaluu. BiusHue BHEMIHMX YCIOBMM Ha TPAHCHOUPALMIO, €€ CYTOYHbIE U
CE30HHbIEC U3BMEHEHMUSI.

[TepenBuxenue Boasl o credmto. Keunemusiit TpancnopT. HuxHuil 1 BepXHUll KOHILIEBbIE
JIBUTaTeIN BOJHOTO TOKAa, MX BEJIIMYMHA, MCTOYHUKHU HHEPruu. MexaHu3M aare3uu-Kore3uu-
HATSDKEHUS.

Tema 2. ®U3H0JI0THYCCKHE OCHOBbBI aJANITALMI U YCTOMYMBOCTH PACTeHHH K (pakTOpam,
BJIMSIIOLUM HA BOJAHBIH PeKUM.

[TokunornaApuYECKue U TOMOMOTUAPUIECKUE pACTEHUSI. BOJHBIN peXUM PACTEHUM Pa3HbIX
HKOJIOTMYECKUX THUIOB M pa3HbIX JKU3HEHHbIX QopMm. BiusHue BoaHoro crpecca Ha
dbusnonornueckue Mpouecchl y pacTteHuil. DU3NOIOTHYECKHE OCHOBBI 3aCyXOYCTONYHMBOCTH.
Paboter H.A. MakcumoBa. OcoOeHHOCTH OOMEHa BEIIECTB y 3aCyXOYCTOMYMBBIX PACTCHHIA.
Kcepomopduas ctpykrypa. [Ipasuno B.P. 3anenckoro. U3meHeHus 3acyx0ycTONYMBOCTH pacTEHUIN
B OHTOI'€HE3€, KPUTUUECKHE NepHOIbl. PU3NOIOTUYECKHNE OCHOBBI OPOIIECHHUS.

PA3AEJ 11l. ®POTOCUHTE3

Tema 1. CymHocTh M 3Ha4YeHHe (GoTOoCHMHTE3a. XapPaKTEPUCTHKA (POTOCHHTETHYECKOIO
annapara pacTeHMii.

CymHocTh, ompeneneHue, rinodaabHoe 3HaueHue ¢GorocuHTe3a. Mcropus OTKpbITHS U
uzydyeHus ¢otocuntesa. [loHsTHe o nByX ¢azax (QoTocHHTE3a, MX JIOKAIM3ALUs B CTPYKTYypax
xyoporiacta. OOmiee ypaBHeHHe (oTocuHTe3a. Jloka3aTrenbcTBO BOJHOTO IMPOUCXOXKICHUS
KHCII0poJia IpU (POTOCHHTESE.

Jlucr xak opraH (ortocuHTeza. DOTOCMHTETUUECKUE NMHUIMEHTBI, UX CTPOEHHE, CBOMCTBA,
¢yakuu. Ponb B (oTOCHMHTE3€ pa3IuMYHBIX YYacCTKOB CIEKTpa BuAuMoro cseta. [lonsTtue o
NUTMEHTHBIX CUcTeMaxX MeMOpaH XJIOpPOILIaCTOB.

Tema 2. CBeroBas ¢a3a porocunresa.

Jlokanuzanus CBETOBbIX peakuuil ¢otocunreza. IlpencraBnenne o doTocucremax
xjoporutactax. Ilepemaya mOTJIOUIEHHOW SHEPrUM CBETOBOIO KBaHTAa MEXAY MOJEKyJlaMu
nUrMeHTOB. Dddexr OMmepcona. PDoToxuMuueckue mpoueccsl (GoTocuHTe3a, (OTOIU3 BOIHI,
MUTpalusi SHEPTruu U IJeKTpoHOB B (otocucremax u OITL[ xuoporuactoB (Z-cxema).
dotocuHTeTHYECKOE  (pochopHiMpoBaHMe, IHMKJIMYECKOE M HEIMKINYeckoe. MexaHu3m
dochopunuposanusi, Teopus I1. Murtyena.

Tema 3. TemHoBas ¢asa gorocuHTe3a. AranTanuoHHble MoaAM(puKanun POTOCHHTE3A.
Peryasinusi 1 3K0JI0rH4ecKue acneKkThbl poTocuHTE3A.

Jlokanu3zanus TeMHOBBIX peakuuil. C3-myTh, 3Tanbl nukia KambBuHa (kapOOKCHIMPOBAHUE,
BOCCTaHOBJICHHE, pereHeparus). @yukuus Pbd-kapbokcunass/okcurenassl  (RUBISCO).
Metabonu3Mm rnukoneBoil kuciaotel ((ortompixanue) y Csz-pacTeHuil. ApanTtalMoHHas pOJIb
(dboTOIbIXaHHUS.

Csnyte  Qorocunresa  (uumkn  Xorya-Cmoka-Kapnunoa u CAM-merabonusm).
AnanTanuoHHas posb Moaudukaimii C4-nmytu porocunresa. bakrepuanbHblil GOTOCHHTES.



Perynsauus QorocuHTe3a Ha YpOBHE XJIOPOIUIACTOB, TKAHEH JIMCTA, ILIEJIOr0 PACTEHHUS.
JloHOpHO-aKIeNTOPHBIE B3aMMOOTHOIIEHUS PU (POTOCHUHTE3E.

Bnusinue BHemHux ycinoBuil Ha ¢orocuHTe3. BnusHue Ha (OTOCHMHTE3 MHTEHCHBHOCTH U
KagectBa cBera, KoHmeHTpauun COz u Oz, BnusHue TtemnepaTypbl, BOJOCHAOXKEHUS U
MHUHEpaJIbHOTO MUTAaHUA Ha (poTocuHTe3. CBA3b MPOLIECCOB (POTOCUHTE3A U JABIXAHUS.

PA3JIEJI IV. ABIXAHUE

Tema 1. CymHocTh ¥ cienuuKa IbIXaHUS pacTeHuid. XMMH3M KJIETOYHOIO IbIXaHHSA
pacTreHuii.

HeoOxomumocTh 3aTpar sHepruu i mHojdepkanust xu3Hu. KiierouHoe JpIxaHHe Kak
COBOKYITHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX MporeccoB. OCOOEHHOCTH 3HEPreTHYECKOro
oOMeHa pacteHuil. Pojb 1 MeCTO TeMbI B IIKOJIBHOM Kypce OMOIOTHH.

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

Jlokanu3anus mporeccoB JIbIXaHHs B KIIETKE.

DepMeHTHBIE CUCTEMBI U CYOCTpPATHI JbIXaHHUS.

AHa’poOHast u adpoOHas (as3er Apixanws. [nmkonms, nukin Kpebca, TITMOKCUIIATHBIN IHKIL.
JpixaTenpHas ANEKTPOHHO-TPAHCIIOPTHAS 1enb MUTOXOHJIpHA U OKHUCJIUTETILHOE
dochopmmposanne. KommuectBo AT®D, obpasyromelics B aHa’dpoOHOW W a’poOHOU (azax
npixaHus. Mexanusm MeMmOpanHoro ¢ocdopunupoBanus. Teopuss II. Mwutuena. CxoacTBo
MeMOpaHHOTO (HOCHOPHITHPOBAHUS B XJIOPOILIACTaX W MHUTOXOHIpUsx. [lenTo3odocdaTHeiii myTh
JIBIXaHUSI.

Tema 2. Perynsiums AbIXaHMsA, aJaNTallid M YCTOHYMBOCTH pacTeHHMil K (akrTopam,
BJIMAIOIIMM HA JbIXaHue. B3aumocBs3b AbIxanus U pOTOCHHTE3A.

OCHOBHBIE MEXaHU3MBI PETYJSAIMH IBIXaHUS PACTEHHH Ha Pa3HBIX YPOBHAX OPTaHHU3AIHH.
JpixarenbHblil KO3 GUIUEHT.

BrnusHue BHEMIHUX W BHYTPEHHUX (DAaKTOpOB Ha JbixaHue. Perymsmwmst apixanus. CBsi3b
MEXy IbIXaHUEM U MPOJYKTUBHOCTBIO paCTEeHHI. AanTanus pacTeHU K HEOCTaTKy KUCIOPOa.

PA3JEJI V. MUHEPAJIBHOE IINTAHUE

Tema 1. DiiemenTapHblii coctaB pacteHuii. [loryomenue U NpeBpameHnss BakKHeNHIMX
3JIEMEHTOB MHHEPAJIbHOI0 MUTAHNS.

HcTtopusi yuyeHUs: O MUHEPAJbHOM IHUTAaHUU PACTEHHUI. DJIEMEHTapHBIM COCTaB pacTEHUS.
305bHBIE JIEMEHTHI. Makpo- U MUKPO3JIEMEHThI PACTEHUI UX (PU3NOJIOTHUECKOE 3HAaYECHHUE.

Honnblil ToMeocTa3. AHTaroHu3M HOHOB.

MexaHu3Mbl NOIVIONICHUSI MHUHEPAJIbHBIX DJIEMEHTOB KOPHEBOW cucTeMou. HesaBucumocThb
MOTJIOUIEHUS] MOHOB OT MOTJIOUIEHUS BOAbL. AccuMmuisiuus ¢ocdopa, cepbl, Kaaus U APYTUX
3JIEMEHTOB MUHEPAJIBHOIO MUTAHMUS.

Tema 2. A30THbIN 00MeH pacTeHuil. @aKTOPbI, BJUAOIINE HA MIHEPaJbHOE IUTAHNE U
aJanTanuu K HUM.

A30THBIIN 00MeH pacTeHuil. Ero 0COOEHHOCTH, OTIWYAIONIMe €ro OT a30THOTO OOMeHa
*uBOTHBIX. PaboTel J[.H. [IpsaumaukoBa. Mcrounuku a3zora B mouBe. Dukcanus atMochepHOro
a30Ta MOYBEHHBIMH MHKpoopraHuzMaMu. AMMoHu¢ukanus u Hutpudukauus. [lorepu asora B
nouse. Jlenurpudukanus. [lytu accuMuisiiuy aMMHuaka U HUTPAToB B pacTeHuu. CHHTETHYECKas
GyHKIIMS KOpHEBOM cucTeMbl pacTeHus. (OCOOEHHOCTH CHHTE3a aMUHOKHCIOT, AaMMHJIOB,
¢uToropmoHoB u ankanonnos. Padots! J[.A. CabunuHa.

DU3NOTOTUYECKHE OCHOBBI MPUMEHECHHS yI0OpEHUN.

AnanTanysi pacCTeHUM K 3aCOJICHMIO.

PA3JEJ VI. ®U3UOJIOTUA YCTOMYUBOCTHU K BBICOKMUM W HU3KUM
TEMIIEPATYPAM
DU3HOIOTHYECKUE OCHOBBI XOJIOJOCTOMKOCTH U MOpO30ycTolumBocTH. IIpeamoceBHoe
3akanuBaHue. Kpuonporekropsl pacturenbHbix kieTok. Poas ABK. TemmoBoil cTpecc pacTeHHi.
Anantanus K BBICOKUM TemnepaTrypaM. benku temnoBoro moka (BTI).



PA3JEJ VIl. POCT Y PASBBUTUE PACTEHUI.

Tema 1. Cneunduka npoueccoB pocta U Pa3BUTHS Y PACTeHHIl HA Pa3HbIX YPOBHAX
opranu3anuu. XapakTepucTuka u ¢puznosorndeckas poJjib GuToropMoHoOB.

[Tonsitus "ontorenes", "poct", "paszputue". 3akoHOoMepHOCTH pocTa. CBoeoOpasue pocta
pacrenuii. M3meHenne meraboim3Ma M SHEPTETHKU IMPH MPOXOXKICHUH (a3 pocTa KICTKH U
MUTOTHYECKOTO LIUKIIA.

Tunsl pocra. Ilepuoguunocts pocrta. CocTosiHME TOKOA Yy pacTeHud. Bunbl mnokos:
BBIHY)KJCHHbI W (¢u3nonoruueckuil (riyOokuif). YciaoBus BbIXOJa H3 COCTOSIHMS IOKOS.
AJjanTuBHas pOJIb MOKOS, €r0 3HAYEHUE IS MOPO30-, XKApO- U 3aCyXOYCTOMYMBOCTH PACTCHHIA.
Perymauus mpoueccoB pocta M BIMSHHE BHEUIHHX (PaKTOpoB Ha pocT. PocToBbie IBHKEHHUS
pacrenuil. Tponu3mbl U HacTUH, UX (PU3HOIOTUYECKHE MEXAHU3MBI U aJallTUBHAS POJIb.

Mepuctembl. Ux oprannzanusi. [Tokosimuiicss HeHTp KOPHS U MEpUCTEMa OXKHUJaHUs mobera.
®a3bl neneHus, pacTsHkeHus U JuddepeHIupoBk KieTku. Pas3a pacTsikeHus — creuupuyeckas
0COOEHHOCTh KJIETOK pacTeHui. COOTHOLIEHHUE JEJIEHUSI U PACTSDKEHUS KIETOK IPU POCTE Pa3HbIX
OpPraHOB PACTEHUH B CBA3M C UX QYHKUUAMH. Perynsnus KJIeTOYHBIX J€JIEHUH y MHOTOKJIETOYHBIX
OpraHu3MoB. B3aumonencTBue Mexay pocToM M pasButrueM. @uroropMonsl. Mcropus oTKpbITHS,
CTpoeHue, OMOCUHTE3, MeTa00IN3M, PYHKIMH U HU3NOJIOTHUECKOEe AeHCTBUE (PUTOrOPMOHOB.

[IpencraBienne 0 MexaHW3ME ACHCTBUS (UTOrOPMOHOB Ha T€HETHYECKOM M MEMOpaHHOM
ypoBHsX. [IpuHIMOBI U BO3MOXKHBIE MEXAHU3Mbl TOPMOHAIBHON PETYJIALMH NPOLIECCOB POCTa U
pa3ButHs. llpakTudeckoe uCIONb30BaHUE (UTOTOPMOHOB B pacTeHHeBojcTBe. CHHTETHYECKHE
peryasTopsl pocra. ['epounupl.

PazButne pacrenuil. JleneHne oHTOreHe3a Ha dTallbl.

Tema 2. BausiHMe BHYTPEHHHX M BHEIIHUX (PAKTOPOB HA POCT U Pa3BUTHE PACTECHHH.
DuU3N0JI0rUA UBETEHH.

duroxpomHas cuctema pacteHuid. CtpoeHue u Jjokamuzanus ¢uroxpoma. Cnenuduxa u
MEXaHU3M JeHCTBUS (PUTOXPOMHOM CUCTEMBI B PETYJISIIIMM Pa3HBIX MporeccoB. Poib ¢putoxpoma B
(doToneprHoANYECKIX PEAKLUAX PACTCHUH.

TOTUIOTEHTHOCTD KJIETKU U KYJIbTypa M30JIMPOBAHHBIX KIIETOK M TKaHell. Mcnonb3oBaHue ee
B OMOTEXHOJOTMM W cenekuuu. ['mOpuausanus pacTUTENbHBIX KIETOK W TE€HHAs HHXKEHEepHUs
pacTeHuM.

Crapenne pactenuil. Teopus H.II. KpeHke 0 HUKIMYECKOM CTapeHUHM U OMOJIOXKEHUH
pacTeHuM.

Perymnsamnus nepexoja pacTeHuil B TEHEPATUBHOE COCTOSIHUE. SIBIeHUE sipoBu3annu. SpoBsle U
o3uMble (OpMbI. ATanTHBHAs POJIb SpOBU3ALMU. SIBIeHUe Goronepuonn3Ma. I'pymmbl pacTeHui ¢
pa3nu4yHON (HOoTONmepuoaINUecKoi peakuuel, ee ajanTUBHOE 3HaueHHe. PU3MOJOTHs IBETEHUS
pactenuil. JlerepMuHaIus moja pacTeHUM.

Tema 3. UnTerpanms u peryasinus (Pu3n0J10rH4eCKMX NPOLeccoB B PACTEHHH.

Paznenenne ¢yHKOUI MeXny KIE€TKaMH W OpraHaMd B MHOTOKJIETOYHOM OpraHHU3Me
pacrenus. [lpencraBneHne o romeocraze. YpPOBHM  pPEryasiiMu  MeTaboinu3Ma  KIETKU
(reHeTHYeCKUi, MEMOpaHHBIH, Tpopudeckuil). [lepenBukeHue BelecTB B paCTEHUN.

[TpoayKIIMOHHBIN MpoIlecC pacTeHHUs] M MHTErpalys B HEM pa3HbIX (QyHKUMH: (HOTOCHHTE3A,
JIBIXaHHSI, POCTa, MUHEPAIBHOTO MUTaHUS, BOAHOTO peKuMa. JJOHOpHO-aKIENTOPHBIE OTHOIICHHS U
TPAHCIOPT aCCUMWIATOB B pacTeHUHU. B3aumonelcTBUE OpPraHoB pacTeHUs, KOPPEIsSLNU, KOpHeE-
JIUCTOBasA CBA3b. HeoOX0quMOCTh U3yueHus: pacTeHHs KakK LeIOCTHOTO OpraHu3Ma JJisi BRIpaObOTKU
METO/IOB TOBBIIIEHUS €ro MNPOJYKTUBHOCTH M YCTOWYMBOCTH K HEOIArompusATHBIM (hakTopam
Cpenpbl.

4. TlepeueHb Y4eOHO-METOAUYECKOT0 oOecmeyeHHsl IJIsI CAMOCTOSITEIbHOH PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE

O6mmit 0o0BEM CaMOCTOSTENIbHOW pabOThl CTYJAEHTOB TIO JUCHUIUIMHE BKJIIOYACT
ayIUTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSTENIbHYIO Pa0OTy CTYACHTOB B TEUEHHE CEMeCTpa.

AyauTopHas ~ caMmMoCTOsATeNbHas  paboTa  MOApPa3yMEBAeT  BEICHHE  TETpaad IO
1ab0paTOpHOMY MPAKTUKYMY, TZI€ CTYISHT OTpakaeT XOJ KaXIOTO MPAKTHUYECKOTO 3aHATUS C



yKa3aHHEM pe3yJIbTaTOB ONBITOB (B BUAE PUCYHKOB, pPAacyeTOB, CXeM, TaOJMll, BBIBOJIOB).
CryneHtaM mnpezayiaracTcs BBIIOJIHEHME TECTOBBIX 3aJaHUNM MO M3YyYEHHBIM TEMaM, KOTOpPbIE
BKJIIOYAIOT TEPMUHOJIOIMYECKHE BOINPOCHI, BBIIOJHEHUE PAaCUETOB, PELICHUE 3a/ad MPUKIATHOIO
xapakrepa. Tekymias arrectanus C IeJbI0 MOHMTOPMHIa KadecTBa OOyueHHs M OajbHO-
PEUTUHIOBOM OLIEHKM YCIEBAGMOCTH CTYyJEHTAa IPEJCTaBJICHA CIEIYIOLUMH paboTaMu:
BBINOJIHEHHUE JTA00OPAaTOPHBIX paboT, pelIeHne TECTOBBIX 3alaHuii, ydactue B «Kpyribix cromax»
(oK1 IbI, MUHHM-BBICTYIUICHHS ).

Jlig pyOeXHOro KOHTpPOJISI 3HAHUM CTyAEHTaM Ipe/iaraeTcsl BBIIIOJIHEHHE KOHTPOJIBHOIO
TECTUPOBAHUS 110 OJIOKY T€M WJIU pa3felioB.

BHeaynuropHas camocTosATeNnbHas paboTa BKIOYAET MIPUOOPETEHUE CTYIACHTaMH HaBBIKOB
paboThl ¢ y4eOHOH W Hay4YHO-MCCIIEAOBATENBLCKOM JMTEPaTypol M OCYLIECTBISETCS B (opme
HOJArOTOBKH K YCTHBIM J10KJaJiaM (MUHH-BBICTYIICHUSM).

Bonpocwul ona camocmoamenvnozo uzydyenusn 00yuarouumMucs
(npumepnvle memvl MuHu-evicmynienuil ona «Kpyznozo cmonay)
CrpoeHue U CUHTe3 MUKPO(PHOPHILT LEJITI0I03b], TEMULIEIUIIONI03, TIEKTHHOB.
[Ina3zmaneMMa pacTUTEIbHBIX KIIETOK.
SApo pacTUTENBHBIX KIETOK.
DOHa0MeMOpaHHbIE CTPYKTYPHI PACTUTEIBHBIX KIETOK.
CrpykTypa 1 QyHKIMH HEPOKCUCOM, INTHOKCHCOM, OJICOCOM.
OHTOreHe3 miacTuJ ¥ MUTOXOHAPUH.
['eHOM 1 O€IOKCHHTE3UPYIOLIasi CUCTEMA TUTACTH L.
I{urockener paCTUTEIBHON KIIETKHU.
Mertoabl U3ydyeHuss MeMOPaHHOTO TPAHCIIOPTA.
. Ctpykrypa u cBoiicTBa BoJbl. @OpMBI BOJBI B PACTUTENbHBIX KJIETKAaX. Bo/IHBIE pacTBOPBI.
. CTpoeHue nucTa Kak crieuagu3upoBaHHOIO opraHa ()OTOCHUHTE3A.
. @yHKIMOHAIbHAS OpraHU3alys TUTMEHTOB B XJIOPOILIacTax.
. Mexanu3m (pio3MHOrO TpaHcnopra.
. AHOKCUT€HHBIH (pOTOCHUHTES.
. llnaHu1yCTONYUBOE AbIXaHUE PACTCHUMN.
. KneTka u akTrBHBIE (POPMBI KUCIIOPOAA.
. JIpixanue B (hOTOCHHTE3UPYIOIIEH KIETKE.
. PannanpHbIi ¥ 1anpHUN TPAHCIIOPT MOHOB I10 PACTEHUIO.
. YIIbTpaMHKPO3JIEMEHTHI.
. AjanTanuu pacTeHui K 3aCOJEHUIO.
. PeyTunuzanus B pacTeHUH 3J1IEMEHTOB MUHEPAJIBHOTO IUTAHUS.
. Knetounsiii iukJI.
. OMOpHOreHe3 pacTUTENILHOIO OpraHUu3Ma.
. CeHUIIbHBIN ATAll pa3BUTHUS PACTEHUH.
. IIpouiecchl pa3ipa>kuMOCTH U BO30YAUMOCTH Y PACTCHHH.
. PocToBele 1BHKEHHS.
. UIMMyHUTET pacTeHU.
. Peakiiyst cBepX4uyBCTBUTEIBbHOCTH.
. ®UTOXUMHS BTOPUYHOTO MeTabO0IM3Ma paCTeHUH.

CoNoOA~WNE
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Hnsa camocmoamenvHoli n0020MO6KU K 3aAHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCnOJ16b308aMb yUeOHO-MemoOuecKue Mamepuaisl:

Konsee U.C., Ilyzaxosa A.M. PykoBOACTBO K MPAKTHUECKUM 3aHITHAM 1O (PU3MOJIOTUU PaCTCHUI
JUI CTY/IEHTOB ecTeCTBEHHO-Teorpaduyeckoro Qaxynprera. — YubsgHoBck: YalIlY um. W.H.
ViesHoBa, 2002. —Y.1. - 23 ¢., 2006. — Y.2. - 16 c. http://ulspu.ru/

Bepemennukxog A.B. ®uznonorus pacteHuid: yueoOHuk. — M.: Akagemuueckuid mpoekrt, 2006. - 479
c. http://biblioclub.ru/index.php?page=book&id=143122



http://ulspu.ru/
http://biblioclub.ru/index.php?page=book&id=143122

bopucosa I'.I"., Epmowun A.A., Manesa M.I'., Yykuna H.B. OCHOBBI OMOXMMHH BTOPHYHOTO
oOMeHa pacTeHwmii: yueOHO-MeToaudeckoe nocodue. - ExarepunOypr: M3naTenscTBO Y paibCcKoro
yHuBepcuTeta - 129 c.

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

Kabawmnuxosa JI.@. ®OTOCMHTETUYECKUI ammapaT U CTpecc y pacTeHuit. - MuHck: bemopycckas
Hayka, 2014. - 272 c. http://biblioclub.ru/index.php?page=book&id=330529

Meoseoes C.C. Ousnonorus pactennii: yaeoHuk. - Cankr-IlerepOypr: bXB-Ilerepoypr, 2013 1. ,
512 c. http://ibooks.ru/reading.php?productid=333683

Pocoorcun B.B. TlpaktukyMm no ¢gusunonoruu u ouoxumuu pacrenuid. - CI16: I'mopa, 2013. - 352 c.
http://biblioclub.ru/index.php?page=book&id=270497

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

5. IlpuMepHble OLEHOYHbIE MATEPHAJIbI /ISl NPOBeJeHUS] TeKYyUIero KOHTPOJs
YCIeBAEMOCTH M NMPOMEKYTOUYHOM aTTeCTAlNH 00y4aI0IMXCH M0 IMCUHUILIHHE

Opranu3anus ¥ NpoBe/ieHNe ATTECTALMH CTYAeHTa

®I'OC BO B cooTBEeTCTBMM ¢ HpHHUUNAMU boJIOHCKOro mpouecca OpPUEHTHPOBAHbI
PEMMYIIECTBEHHO HE Ha COOOIIeHne 00yJaromeMycss KOMIUIEKCa TEOPETHUECKUX 3HAHWH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIIETEHIMH — AMHAMHYECKOro Habopa 3HAHMUH, YMEHMi, HaBBIKOB U
JMYHOCTHBIX Ka4yeCTB, KOTOPHIE IMO3BOJISAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaTN30BbIBATHCS.

B mnpouecce oneHku 0akallaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaJAULMOHHBIE, TaK U
MHHOBAI[MOHHBIE THUIIbI, BUABI U (OpMBI KOHTPOJIA. [Ipy 3TOM OCTENEHHO TPaJULIMIOHHBIE CPE/ICTBA
COBEPILIECHCTBYIOTCSI B pycjie€ KOMIETEHTHOCTHOTO TIOAXO0/a, a WHHOBAIMOHHBIE CpEICTBA
a/1alITUPOBAHBbI JUIsI IOBCEMECTHOI'O PUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKeE.

Les» mnpoBedeHUs] aTTeCTAIlMM — TPOBEPKA OCBOCHUS OOpPa30BATEIBHOW IPOTPAMMBI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTENbHBIX PE3YyIbTATOB.

IIpomMeskyTouHasi aTTeCTAlMA OCYIIECTBISIETCS B KOHIIE CEMECTpa M 3aBEpIIACT M3y4YCHHE
JUCLUIUIMHBL, TIOMOTaeT OLIEHUTh KPYMHBIE COBOKYIHOCTH 3HaHUM M yMEeHMH, (opMHpOBaHHE
ONPEAECICHHBIX KOMIIETCHIIUMN.

OIICHO‘-IHBIMI/I Cp€ACTBAMHU TCKYIICTO OLCHHUBAHUA ABJIAIOTCA: BBIIIOJTHCHUC na6opaTopHHx
paboT, perieHrne TeCTOBBIX 3a/1aHui, ydacTue B « Kpyribix cronax» (IOKIaabl, MUHH-BBICTYILIICHUS )
Hu T.II.

KonTponb ycBoeHHs Marepuana BeeTCs PEeryaspHO B TEYEHHE BCEro CeMecTpa Ha
1a00paTOPHBIX 3aHATUSIX.

CPEJCTBA OIIEHUBAHMNZI,
No OO6pazoBaTenbHbIC
UCIIONIb3YEMbIE I TEKYIIETO OI[CHUBAHUS
n/m PE3yNbTaThl JUCITUTLINHBI
nokasaressi POPMUPOBAHUS KOMIICTCHIIHN
OueHoYHBIE CPEICTBA IS TeKYIIeH aTTecTalul
1. | OC-1 BeimonHenue 1a6opaTopHOi paboTHI OP-1
aHAIIM3UPOBATH HA 00IIIEM
2. | OC-2 Pertenue TecTOBBIX 3aJaHUN YPOBHE UCTOUYHUKHU

uH(pOpMaIINH, CTIOKHUBIINECS B
HayKe OLEHKH HH(OpMaLuu
OP-2

4. | OC-4 KontposnpHas pabota OCHOBHBIMH NpUEMaMU
COIOCTABJICHUS Pa3HbIX
WCTOYHUKOB MH(POPMAIINH;

HaBbIKaMU OTIPCACIICHUA
5. | OC-5 Dk3ameH B popMe yCTHOTO coOeceioBaHus PAKTHYECKUX TTOCIIEACTBUI

3 OC-3 VYuacrtue B «Kpyribix cronax» (JI0KJIabl,
" | MMHH-BBICTYIUICHHUS])

OueHoYHbIe CPeICTBA 151 MPOMEKYTOUHOI
aTrecranuu (3K3aMeH)



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

NpejiaraeMbIX peeHni
3aa4u
OP-3
CTPYKTYpY, COCTaB H
JTUIAKTHYECKHUE €MHUIIBI
COJIepXKaHUs MPENO0IaBaEMOT0
npeaMeTa;
OP-4
criocobamu (popMUpoOBaHUS U
peanu3anuu nporpaMmm
Pa3BUTHS METAIPEIMETHBIX
VHHUBEPCATHHBIX YICOHBIX
JICACTBUI B IPENOAaBaHUM
pa3aesoB OMONIOTHH,
CBSI3aHHBIX C (PU3HOTIOTHEH
pacTeHuii B yueOHOMU U BO
BHEYPOUHOI1 1eATEIbHOCTH

OnucaHue OLIEHOYHBIX CPEACTB, MPOLEAYPbl M KPUTEPUU OLIEHHUBAHUS HWHIUKATOPOB
JIOCTHDKCHHUSI KOMIIETCHIIMM Ha Pa3JIMYHBIX 3Tanax WX (OPMHUPOBAHMUS B IPOILIECCE OCBOCHUS
o0pa3oBaTenbHOl MporpaMMmbl MpeAcTaBieHbl B (DOHJIIE OLIEHOYHBIX CPEACTB IJIS TEKYIIETro
KOHTPOJIA YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAllMM MO JUCHUIUIHHE «DU3HOIOTHs
pacTeHuit».

Mamepuansi, ucnonv3yemole 0711 MeKyuyec0 KOHMPOJia yCneeaemocmu
odyuarowuxca no OucyuniuHe

Ilpumepvl mecmogvlx 60npocos 0a pydersncHo20 KOHMPOa 3HAHUIL

|. KonTpoaupyemsie Moy u:
pazznenst |-11 «®u3noorus pacTurenbHoi KieTku. Boroodmen pacrenus»

[IIxana oueHnBaHUsA:
B Borpocax 1-27 BeIOpaTh OMH NPaBUJIbHBIN OTBET (MPaBUIIBHBIA OTBET HA Borpoc — 1 6an);
3aja4a (IpaBWIBLHOE peIIeHuE KaKI01 3a1aun — 4 0asa).

«Bonoobmen pacTeHus»
(MaxcumanrbHoe Konuuecmeso 6annos — 32)

BLIBEPUTE OJIWH ITPABUIBHBIN OTBET (npasunvuuiii omeéem na éonpoc — 1 6ann)

1. Tonomiact — 310

a) coiepKUMOe BakyoJien B) MeMOpaHa BaKyoJIH

0) BHYTpEHHSS cpesia XJoporacta I') IPOTOIUIACT PACTUTEIILHOM KIETKH

2. Bopma Oyner moctynath B KJIETKY, €CITM BHEIIHWH PAacTBOP MO OTHOMICHHIO K KIETOYHOMY
COKY

a) THIOTOHUYECKHA B) U30TOHUYECKUI

0) TUIepTOHNYECKUN I') KOJJIOMIHBIN

3. Bona, ynepxuBaemas TruaApo(UIBHBIMM KOJUIOMJIAMH TPOTOIJIa3Mbl U OCMOTHYECKH
AKTUBHBIMH BEIECTBAMH, — ITO

a) TUTPOCKONUYEcKast BOAA B) ruipohoOHO-cTaOUIM3UpPOBaHHAS BOJIA

0) méHo4Has BoIa I') KOJJIOUTHO-CBsI3aHHAs BOJA



4, B ¢usnonornuecku 6osee MOIOABIX KIIETKaX MATOILIaA3Ma
a) HEe OTJIMYAeTCs MO BSI3KOCTU OT CTaphIX KJIETOK B) MEHEe BsI3Kasi

0) Oosiee BsI3Kast ') HE COACPIKUT CBSI3aHHOMN BOBI

5. Kakoe w3 mepeuncieHHbIX SBIEHUN TO3BOJSET OMNPENEIuTh, SBISIOTCA  KIETKU
PACTUTENBHOM TKAHU )KU3HECIIOCOOHBIMU WJTU HET?

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

0) B KJIETKaX MOXXHO BBI3BaTh IJIA3MOJIU3 U I) COAEPKUMOE KJIIETOK XOpOIIO JAETUIa3MOJIH3

OKpalIuBaCTCA KpaCUTCIAMU

6. JIBe XUBBIE KJIETKH KOHTAKTUPYIOT ApYT ¢ ApyroM. OCMOTHYECKOE JIaBJIICHHE KIJIETOYHOIO
coka B nepBoi kierke 1,1 mlla, Bo Bropoit 0,9 mlla; TypropHoe nasienue B nepBoit kierke 0,8
mlla, Bo Bropoii 0,6 mITa. Boma Oyner

a) MOCTYIAaTh U3 NEPBON KIJIETKU BO BTOPYIO B) HAXOJUTHCA B JTUHAMHYECKOM
PAaBHOBECHUM MEXK]y KJIECTKaMU
0) moctynaTh U3 BTOPOH KJIETKU B IEPBYIO T') IEPEXOIUTH B CBOOOIHOE COCTOSIHHE
7. KakoBa BenwuMHa OCMOTHYECKOTO [aBJICHHUS KJIETOYHOTO COKa TMPU OJMHAKOBBIX

TEMIEPATYPHBIX YCJIOBHUAX Y PACTEHHUS, BBIPOCHIETO B TEHHCTOM BJIAXXHOM MECTE M y PACTEHUA,

MIPOU3PACTAIOLIErO B CTENN?

a) BBIIIE Y PACTYIIETO B TEHUCTOM BJIQYKHOM MECTE B) BBIIIIE€ Y PACTCHUS B CTEMHU

0) ocMoTHYeCcKOe AaBieHrue OYJeT OAMHAKOBBIM I') OCMOTHYECKOE IaBJICHHE B KIETKax
OyZeT 3aBUCETh OT CKOPOCTHU POCTa

8. PezepByap ognoro ocmometpa 3anosinen 0,1 M pactBopoMm caxapossl, a apyroro — 0,1 M
pactBopoM NaCl. OcmoMeTpbl MOTpYXEeHbl B JUCTUIMPOBAHHYIO BOAy. B kakom ocMomerpe
JKUJIKOCTh TTOJAHUMETCS Ha OOJIBIIYIO BBICOTY?

a) B 000MX pacTBOpax Ha OJJUHAKOBYIO BBICOTY B) B OCMOMETPE C PACTBOPOM Caxapo3bl
0) B OCMOMETpE C XJIOPUJIOM HATPHS T') )KUJIKOCTb HE OyIeT TOHUMAThCS

9. KosmaecTBo BOJBI, HCMapsieMOl pacTeHUEM 3a €UHUILY BPEMEHU CIMHHUIICH MOBEPXHOCTH
JUCTa, — 3TO

a) MPOTYKTUBHOCTH TPAHCITAPAIIH B) MHTCHCHBHOCTH TPAHCITUPALINN

0) OTHOCHUTENbHAS TPAHCTIUPAIS T') 5KOHOMHOCTh TPaHCIUPAILIUN

10.  OcHOBHBIM MPHUCTIOCOOTIECHUEM, PETYIUPYIOIIUM UCTIApEHUE BOJIBI PACTCHUEM, SIBISETCS

a) KyTHKYJIa B) YCUEBUYKHU

0) yCTbUYHBII anmapar T') TUIATO/IBI

11.  DTambl TpaHCOUPALUU U UX TIOCTIEI0BATENBHOCTh CIEAYIONIUE

a) HaCBIIIICHNE BOJIOW (pa3bl KJIETOYHBIX CTEHOK — TIEPEXO0JI BOJIBI B MEKKIIETHHKH —> ITOCTYIJICHHE
1apoB BOJABI B YCTBUYHBIE LIEITN

0) HaroJTHEHWE BOJOW KCHJIEMBI JINCTOBBIX JKMIJIOK —> TIEPEXOJl BOABI B OKPYXKAIOIIUE KICTKH —
MOCTYIUIEHUE TTapOB BOJIbI B MEXKKJIETHUKHY;

B) MOCTYIJICHHUE MTapOB BOJBI B YCTHUYHBIC IIEITH — TIEPEX0 ] BOJIBI B MEKKICTHUKH — UM Y3
napoB BObI B aTMochepy

T') IEPEXO0 BOABI U3 KIIETOYHBIX CTEHOK B MEKKJIETHUKHA — TIOCTYIUICHHUE MTApOB BOJBI B yCTHUYHBIC
menu — auddysus mapos Bojbl B aTMOchepy

12. PanuanbHBIN TPaHCIOPT BOJABI B KOPHEBON CUCTEME MOXKET OCYIIECTBIATHCS TPEMSI MyTAMHU:
IO aIoTUIACTY, TI0 CUMIUIACTY B TPAaHCMEeMOpPaHHO. ATIOIIIACTHBIN ITyTh MPEPHIBACTCS

a) MPU TMepexo/ie BOJBI U3 PU30AEPMBI B KOPY KOPHS

0) B HIOACPME

B) B KJIETKaX MEPUIMKIIA HEHTPAIbHOTO LIIJIUH]Ipa



F) IIpH 3aII0JIHCHUHN 3JIEMCHTOB KCHUJIEMBI

13.  Bopa B pacTeHUU MPOJBUTACTCS U3 KIETKH B KJIETKY OJlaromapst

a) TPaJAEHTY BOJIHOTO MOTEHIIHAIa B) KOPHEBOMY JIaBJICHUIO

0) criiaM ajare3uu M KOre3uu T') TPaHCIIHPAIIHOHHOMY TOKY

14.  bBapbepoM MEXAy pacTCHHEM W BHEIIHEH Cpeloi, 3alllMIaroIIdM OT TOTEPU BOIBI U OT
JIEHCTBUS TTATOTCHOB, SBISICTCS

a) dHJI0AepMa B) IPEBECUHHBIC U JTyOsSHBIC BOJIOKHA

0) amoriacT ') KyTHKYJIa, TPOIUTaHHAs CyOEpUHOM H

BOCKOBOW HaJIET

15.  VYcioBueM noriaouieHus BOJbl pACTEHUEM SIBIISETCS

a) 6oJiee BBICOKHMI BOJIHBIN MOTCHITHAN ITOYBBI, Y€M BOAHBIA IMOTEHIIMAT KOPHSI

0) BBICOKAsI KOHIIEHTPAIMSI OCMOTUYECKH aKTUBHBIX BEIIECTB B CTPYKTYPE MOUBBI

B) BBICOKAsl CHJIa CLEIUICHHSI MEXKIY MOJIEKYJIaMU BOABI U KJIETKaMH pU30AEPMBbI KOPHS
r) OoJiee BBICOKUI BOJIHBIN MMOTEHITMAN KOPHS, YeM BOJHBINA MOTCHIIAA ITOYBBI

16. Ha xakoM OCHOBaHWHW MPHU pacdyeTe WHTCHCHBHOCTH TPAHCIUPALUU MOXHO IpeHEOpeUb
BEJIMYMHON BEpXHEH MOBEPXHOCTH JTUCTHEB?

a) BEPXHSSl CTOPOHA JIUCTHEB UMEET 00JIee TOJCTYIO KYTUKYILY

0) y OOJBIIMHCTBA BBHICIIMX PACTCHHU YCTHHUIIA PACIIOJATAIOTCS HA HW)KHEH CTOPOHE JIMCTHEB U
ycThHUHAs TpaHcnupanus coctaBisieT 80-90% ot obmieit Tpancupanuu

B) BHYTPCHHSS IUIOIIAIb JINCTA, OOpa3oBaHHAs CHCTEMOW MEXKJICTHUKOB M BO3JYXOHOCHBIX
MOJIOCTEH, 3HAYUTEILHO MMPEBBIMIACT IUIOMAAh BEPXHEH ITOBEPXHOCTH JIUCTA

I') KJIETKH MaJUCaTHOr0 Me30(Hiuia, MPUMBIKAIONIME K BEpXHEU CTOPOHE JIUCTA, OrPAaHUYUBAIOT
BOJIHBIN OajaHC MEXIy MEKKJICTHUKAMH U YCTHUYHBIMUA OTBEPCTUSIMU

17.  Tlouemy mocne yaaleHUs HCHAPSIOUIMX OPraHOB y PACTEHHUs MPOAOIDKAeTcs (B TEYCHHE
HECKOJIBKUX YaCOB MU JaxKeE CYTOK!) TOrJIOICHUE BOJbI KOPHAMHU MW BBITCKAHUC IMACOKM B MECTC
cpesza?

a) Onaronapss KOpPHEBOMY JaBICHHMIO B KOPHE HAKaIIMBAeTCs OOJBIIOE KOJUYECTBO BOJBI, YTO
o0ecreynBaeT ero JUIMTENbHYIO )KU3HECTIOCOOHOCTh

0) OCMOTHYECKHI TPaHCHOPT BOJIbI B KOPEHb 3aBHCHUT OT IpaJii€HTa BOJHOTO MOTEHIMAIa MEXIY
KJIETKaMH PU30E€PMBbI U BHEIIHEHN CPENIOii, a HE OT HAJIMYUs UCHIAPAIOIIHUX OPraHOB

B) COCY/bl KCUJIEMBI B CHIIy KallWJUIIPHBIX CBOMCTB HAUMHAIOT BHIIOJIHATH B MECTE Cpe3a (PYHKIIHIO
UCHAPSAIOIINUX OPraHOB

) NpOJI0JIKAaeT (PYHKIIMOHUPOBATh HUKHUM KOHIIEBOM JIBUraTellb, HarHETAIOUIUI BOy OT KOpHEH
BBEPX I10 PACTEHUIO

18. ITo xakoii yactu cTeOISI UAET BOCXOISIINAIN TOK?

a) 110 TIPOBOJISAIIUM 3JIEMEHTaM KCHIIEMBI, (DJI0O3MBI B aItOTUIACTy
0) 10 CUTOBUAHBIM TPyOKaMm, aroruiacTy U 4epe3 akBaropHHbI

B) TIO TpaxeaJIbHBIM JIEMEHTAaM KCHJIEMBI (TpaxeuaaM 1 cocyaam)
T') IO BOJOHOCHBIM TKaHSIM

19. Kakume o0coOEHHOCTH CTPOCHHS  3aMBIKAIOIIUX  KJIETOK  YCTBUI[  OOJILIIMHCTBA
MOKPHITOCEMEHHBIX PACTCHHUH OMPEEIMIOT M3MEHEHHE TIPOCBETA YCTHUYHOM TSN TIPU N3MEHEHUH
BEJIMYMHBI TYPTOPHOTO JIaBJIEHUS 3TUX KIJIETOK?

a) TECHBI KOHTAKT 000JIOYEK 3aMBIKAIONTUX H TTOOOYHBIX KIETOK

0) raHTeNeBHIHAs WM TMOYKOBHJHAs (opMma KIETOK, Oojee TOJCTas 4acTh KIETOYHOW CTEHKH,
rpaHUYaIasl ¢ YCThUYHOM MBI, M padaibHas OPUEHTAIUS B KJIETOYHON CTEHKE MHUKPO(PUOPpHILT
LEJUTIOJI03bI

B) BBICOKAs DJIACTUYHOCTHh KJIETOYHBIX CTEHOK, OOECIeYMBaromas CIOCOOHOCTh 3aMBIKAFOIINX
KJIETOK yBeIMUMBaThcs B 00bEMe Ha 40-100%



I') YaCTU4Has JUTHU(QUKALKS KIETOYHBIX 000JI0YEK, HEJIMTHU(DPULIMPOBAHHBIMH OCTAKOTCS TOJIBKO
Y4acTKH, OOpalleHHbIe K YCTbUYHOH 1IeNn

20. YeM O0OBsICHACTCS YMEHBIICHHE WHTCHCUBHOCTH BCACBIBAHUS BOJBI KOPHSAMHU TIpH
3aTOIJIEHUH T10YBbI?

a) HapylmcHUC aspaluu BbI3BIBACT THUIIOKCUIO HJIM AHOKCHUIO, HAYUWHACTCA  YIHCTCHUC
SHEPreTUYECKUX MPOLECCOB B KJIETKAaX KOPHS U HAKOIUIEHHE TOKCUYHBIX MPOJYKTOB META00IN3Ma
0) BOJIHBIN CTpecC BBI3BIBAET COCTOsIHME aHaOM03a

B) KOPHH, MOJIY4UB U30BITOYHOE KOJIMUYECTBO BOJIbI, IPEKPAIIAIOT €€ MOIIOIATh, U UX METa00IU3M
nepecTpanBaeTcs Ha o0ecreueHre BOCXOAIIEro TOKa BO/IbI K HaJ3€MHBIM OpraHam

I') IpU pa3BUTHH KOPHEH B BOJHOM Cpe/ie yTpauMBaOTCsl KOPHEBBIE BOJIOCKH, UTPAIOIINE OCHOBHYIO
POJIb B MOIIOTUTENbHON aKTUBHOCTU KOPHS

21.  Ilouemy KopHHM €1a00 MOIJIOIIAIOT BOLY U3 XOJIOAHBIX 10YB?

a) MOBBIIIAETCS BA3KOCTh IUTOIIA3MbI KJIIETOK KOPHS

0) NOHMKAETCs MPOHULIAEMOCTh IIUTOILIA3MbI KJIETOK KOPHS

B) NIPU HHU3KUX TEMIEpaTypax YrHETAeTCs WHTCHCHBHOCTh OOMEHa BEHIECTB (B MEPBYIO OYepelb,
JIbIXaHHE) B KJIETKaX KOPHS

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

22.  OTHOCHTENbHAs TPAHCIUPALUS HUCCIEAYEMOTrO pacTeHus: okazamack paBHoi 0,25. Kax Ber
OLIEHUTE MHTEHCUBHOCTh TPAHCIUPALMH JHUCTHEB 3TOTO PACTEHMS IO CPABHEHMIO C (PU3UUECKUM
UCIIapEeHUEM BOJIbI?

a) BBICOKAs B) HU3Kas
0) cpennsis T') ONITUMAJIbHAS
23. Y HEKOTOpBIX pPACTEHUH HE3aJ0JIr0 IMepea MOXKIAEM IMOSBISIFOTCS KaIUTH KUJAKOCTH Ha

KOHYMKaX JMCTheB. KaKOBBI IPUYNHBI ATOTO SIBIICHHS?

a) HAYMHAIOT UHTCHCUBHO (DYHKIIMOHHPOBATH JIHJICPMATBLHBIC COJIEBBIC JKEJIe3bl, YIaCTBYIOIINE B
BOJ/IHO-COJIEBOU PETyISLUN

0) KoHIeHCAIMs aTMOC(EPHON BJIard Ha JINCTHSIX

B) BBIJICJICHHE TYTTAI[MOHHOM KUKOCTH Yepe3 THAATO/IbI B YCIOBUAX MOBBIIICHHON BIAKHOCTH

T) CEKpelus OJIUIACPMAIbHBIX IKEIE3UCThIX TPHUXOM WIA CIEIMUATH3UPOBAHHBIX IKEIE30K,
CIOCOOCTBYIOIIAS 3aIUTE MOBEPXHOCTHU JIMCTA BO BpeMs JOKISL

24.  Kakoe U3 MPEUI0KEHHBIX YTBEPKACHUN TEOPETUUECKH MPABUIHHO U OOBSICHSET TOT (aKT,
YTO TP 001Iel HEOOIBIION TUIOMIAAN YCThUYHBIX OTBEpCTHH (He Oosee 1% OT mIomaam JIMCTHEB)
WHTEHCUBHOCTh TPAHCHHPAIUU MPH ONArONMpPHUATHBIX YCIOBHIX BOJOCHAOXKEHHS MPHOIIKAETCs K
WHTCHCUBHOCTH IBAIOPAIIMH C TUTOIIA N, pPAaBHOM OOIIel TUTONIaIi TOBEPXHOCTH JINCTA?

a) ckopocTh Auddy3un mapoB BOABI Uepe3 Mallble OTBEPCTUS MPOMOPIMOHATBHA UX CyMMapHOMN
TUTOTIA M

0) ckopocth Auddy3un BOABI Yepe3 KamuJUIAphl MPOMOPIMOHATBFHA UX KOJMYECTBY M OOpaTHO
MIPOITOPIIMOHAIIEHA UX JTHAMETPY

B) ckopocTh Aud¢y3un MapoB BOJBI Yepe3 Majble OTBEPCTHS MPOMOPIHOHATbHA HE TUIOIIATN
OTBEPCTHUH, a TUAMETPY WU JITTHHE OKPYKHOCTH

T') HU OJTHO U3 YTBEPKICHUI HE BEPHO

3AIAYM (npasunvHoe peuterue Kaxcoou 3adayu — 3 baniia)

BAPUAHT Nel
1. Pacrenue nepecaxkeHo B mouBy. OcMoTHYeCKO€e JaBiieHue mouBeHHOro pactsopa 0,2 MIla. B
MOMEHT IIOCaJKi OCMOTHYECKOE JaBJeHHE B KOpPHEBBIX Bojockax Obuio 0,9 MIla, TypropHoe
nasnenue 0,8 MIla. CMoeT i 3TO pacTeHHe KUTh Ha JaHHOU mouBe? OOBsICHUTE.



2. IloGer, B3BemIeHHBIN cpa3y mocie cpe3anus, umen maccy 10,26 r, a yepe3 3 mun. — 10,17 r.
O6mias MIoIaab HIKHEH CTOPOHBI JIHUCTheB Mobera paHa 240 cm?. OnpeseauTe HHTEHCHBHOCT
TPaHCIUPALIH.

BAPUAHT Ne2
1. CkoIbKO BOABI HCTIAPUT PACTEHHUE 32 5 MUHYT, €CIIM MHTEHCHBHOCTh TpaHcrupanuu 120 r/m2u,
a TIOMAb HIDKHEH CTOPOHBI BCEX JIMCTHEB cOCTaBIsAeT 240 cm??
2. V nepesa IIomaab IMCTOBOM MOBEPXHOCTH, MCHAPSIONIEH Boy, cocTaBiser 12 M2 DTo nepeBo
ucnapuio 3a 2 yaca 3 Kr BoJibl. YeMy paBHa HHTEHCHUBHOCTb TPAaHCIIUPALUU?

BAPHUAHT Ne3

1. KopHu OoaMHAKOBBIX MOJIOJBIX PACTEHUM IMIICHUIIBI IMOTPY)XKEHBI B COCYABI C pacTBOpaMu
0e3BpenHbIx coseir. OcMmoTuueckoe napieHue 3Tux pactsopos 0,2 Mlla, 0,4 MIla, 0,6 MIla u 0,8
MIla. OcMoTHYECKOE MaBJICHHE KJIETOYHOTO COKa B KOPHEBBIX BOJIOCKaX JTHUX PACTCHHM
cocrasisieT 0,5 MIla. B kakux pactBopax OyJeT MpOUCXOIUTh MOTIIOMICHUE BOABI KOPHAMHU?

2. Monopoe pacTeHue KyKypy3bl ¢ 0011el TUIOIIaIbi0 TUCThEB 1,2 M2 3a 4 MUHYThI ucnapuiio 0,06
r BozibL. [Ipu Tex ke ycloBHAX co CBOGOIHOM BOIHOM moBepXHOCTH Iomaasio 20 cm? 3a 30 MUHYT
ucnapunochk 0,15 r Boxpl. OmnpenenanTe OTHOCUTENbHYIO TPAHCIUPAIMIO JIUCTHEB (Y KYKYpPY3bl
YCTBhHIIA PACTIONOKEHBI HA 00€UX CTOPOHAX JIMCTOBOM TUIACTUHKH ).

I1. KonTponupyemble MOIyIH:
paznens H11-V «Metadoaun3m pacTeHuii»

[Ikayna oueHMBaHUSA:
B Bonpocax NeNe 1-25 BeIOpaTh Of1H MpaBUIIbHBINA OTBET (MIPABHJIbHBIN OTBET HA Ka) bl BOIPOC —
1 6amn);
B Bomnpocax NeNe 26-28 yka3aTh HOHATHE/TEPMUH (KaXIblil MpaBUIbHBINA OTBET — 1 6amn);
Ha Borpockl NeNe 29, 30 naTh KpaTkue NHCbMEHHbBIE OTBETHI (Ka)KIbl MpPaBUIbHBIA OTBET IO
CyIIecTBy Bompoca — 1 6amn).

«MeTaboa13M pacTeHus»
Maxcumanvroe konuuecmso 6annos — 32 (npasuibhsiii omeem Ha sonpoc mecma — 1 6aun,
KPAmKULl NUCLMEHHbIN OMeem — Makcumym 2 6anna)
B BOIIPOCAX NeNe 1 — 25 BRIBEPUTE OJHH ITPABHIbHBIH OTBET
B BOIIPOCAX NoNe 26 — 28 VKAXKUTE ITIOHATHE / TEPMHH
HA BOITPOCKI NeNe 29-30 JAUTE KPATKHE ITHCbMEHHBIE OTBEThI

1. U3 MEPCUUCIICHHBIX YI'JICBOAOB paCTeHI/Iﬁ K I'CKCO3aM OTHOCHUTCA:

a) KCUJ103a B) UHYJIMH
0) ManbTO3a r) ppykTo3a

2. Haubonee xopo1io nepeHocuMoii o ¢po3mMe TpaHCHOPTHON (OpMOIi YIIIeBOAOB SBISETCS

a) caxaposa B) hpyKTO3a
0) raroko3a I) Kpaxman

3. B kakoii yactu XJIOpOoIIacTa JOKAJIM30BAHbI €0 MIMT'MCHTHBIC CHCTEMBI?

a) B Hapy>KHOI MeMOpaHe B) BO BHYTPEHHEH MorpaHuyHoOil MeMOpaHe
0) B cTpome r) B MeMOpaHax (TUJIaKouJ1ax) rpaH

4. Xnopodpumn crmocoOeH B3aMMOJECUCTBOBATH C KHUCJIOTaMH M Ienodamu. Kakwe W3 BeEIIecTB
00pa3yroTcs B pe3yibTaTe peakiu XJI0po(uiuia ¢ COMSTHON KUCIOTON?



a) XJIopua Maruus 1 GpeopuTux B) Op(UPHH U METaHOI
0) xJ10pOodUUTMHOBASI KUCIOTA U (DUTOI r) peodutrn u GpuTon

5. Kakne JIy4dHr CIICKTpa IMOIJIOIar0TCA KapOTI/IHOI/II[aMI/I‘.7

a) OpaHXeBbIC B) 3€JICHbIC
0) JKenThIe ') CHHHE

6. B cocTaB macTonmanuHa U psijia OKCH1a3 BXOIUT

a) MeJb B) MarHuu
0) Kanui ') Mapraser|
7. Kakwme W3  MEpPEUUCICHHBIX  NPU3HAKOB  XapaKTePHBI  JUII  HEIHMKINYECKOTO

dorodochopunupoBanms?

a) DJIEKTPOH BO30YKIEHHOW MOJICKYIBI XJIOPOPUILIA, MOCTYIUBIINN B CHCTEMY MIEPEHOCUYHUKOB, HE
BO3BpallaeTcs K ToW ke Mmolekyne xiopoduiia, obdpazyercs NADPH, mpoucxoauT BblIeneHue
KHCIIOpo/ia

0) kuciopoa He BeiaesieTcs, okucisiercss NADPH

B) 3JICKTPOH BO30YXJICHHON MOJCKYJBI XJIOPOPHIIIA, TOCTYMUBIINN B CUCTEMY NIEPEHOCUYUKOB, HE
BO3BpaIllaeTcs K TOH e MoJekyle xinopoduiia, oopasyercs ADP u Pi u Beinensercs CO2

I) OTOT OJEKTPOH BO3BpAlIaeTCs K TOH ke MoJekyne xjopopwmia, obpasyercs ATP,
BoccranaBnuBaercs NADPH

8. IlepBHUHBIM aKIIENITOPOM YIIIEKHCIIOTO Ta3a B 1ukie KanpBuHa sBisieTcs
a) 3-docdornuieprHoBas KUCIOTa

0) pudynozo-1,5-mudochar

B) 3-¢docdornuiepuHOBBIN allbIerul

r) pudynozo-1,5-mudocdarkapOokcunaza/okcureHasa

9. Ilpu xakom ocBelieHuU 3(PPEKTUBHOCTh MCHOIb30BAaHUS CBETOBOM AHEPrHM IpHU (HOTOCHUHTE3E
BbIILIE?

a) IPU HEMPEPHIBHOM

0) IpY UMITYJIbCHOM (TIPEPHIBUCTOM)

B) NIPH HEMPEPBIBHOM, HO OCBEIIEHHOCTh JI0JIKHA PUTMUYHO U3MEHSATHCS

T') IPU NPEPHIBUCTOM, HO CBETOBBIE MEPHO/IbI JOJKHBI ObITh IJTUTEIbHEE TEMHOBBIX

10. Jlnst OonbIIMHCTBA pacTeHH yMEPEHHOH 30HBI MaKCHUMallbHasg MHTEHCHBHOCTh (DOTOCHUHTE3a
JIOCTUTaeTCs IIPU TeMIIepaType

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

11. OcHOBHas poJyib B TIpoOIlECCax OTTOKA MPOIYKTOB (DOTOCHMHTE3a U3 JIUCTA U MX paclpeneseHun
M0 PACTEHUIO MTPUHATICKUT

a) hosme

0) kcuneme

B) IJIa3MaTUYeCKUM MeMOpaHaM KJIETOK Me30(duia JucTa
T') KJIETOYHBIM CT€HKaM KJIETOK Me30(]uiia JucTa



12. Pe3ynbTaThl CHCTEMaTHYECKUX M3MEPEHUN KOHIICHTpAIlMHM YTJIEKHCIIOro ra3a B arMmocdepe B
CeBepHOM TOJNyIIApHH MOKa3aiH, 4To cojepxkanue CO2 mo psny NpUUUH U3MEHSETCS B TEUCHUE
roga. OnuH u3 (akTOpOB U3MEHEHHUs KOHIEHTPAIMU YIJIEKHCIIOTO ra3a — CE30HHbIE PUTMBI
dorocunTe3a y pacteHuil. B kakoM u3 mepeuncieHHbIX MecsaueB koamuectBo CO2 B atmocdepe
OyIeT HauMeHbIINM?

a) B amperne B) B aBI'yCTE
0) B UIOHE I) B OKTAOpE

13. B 211eKTpOH-TPaHCIIOPTHOM 1I€TIH MUTOXOHIPUI MIEPBUYHBIM TOHOPOM 3JIEKTPOHOB SIBJIIETCS

a) BoccranoByieHHbIH NADH win FAD B) KHCJIOPO/I
0) Boza r) ATP

14. B 31eKTpOH-TpaHCIOPTHOM LIENU MUTOXOHJPUN KOHEUYHBIM aKIENTOPOM JIEKTPOHOB SBJISETCS

a) Bojia B) YIJICKHUCIIBIN Ta3
0) KMCIOpOX r) NAD* uiu FAD*

15. Ha xaxnayto monekyny NADH, okHCIeHHYIO B 3JI€KTPOH-TPAHCIIOPTHOM LIEMH MUTOXOHIPUIA,
oOpa3yercs

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

16. IIpy OKUCIIEHUU OJTHOM MOJICKYJIBI TJIFOKO3BI B SHEPIETHUECKOM OOMEHE B HTOTE 00pa3yercs

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

17. HaubGoiee BbICOKA MHTEHCUBHOCTh JbIXaHUA

a) B KOpHE B) B MEpUCTEMAX
0) B TUCTHSIX ') B cCEMEHax

18. CBOOOAHOKUBYIIIUMU a30T(HUKCATOPAMHU SBIISIIOTCSA OaKTepUu poJia

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

19. B pe3ynbTare 1eHUTpUPUKAIIH

a) MoYBa 00OramaeTcs JIErkoJOCTYITHBIMU COEAMHEHUSIMH a30Ta

0) mouBa oOeTHAETCS COSTUHEHUSMH a30Ta

B) OCYILECTBIISAETCSI MUHEPAIU3ALMs OPraHUYECKUX a30TCOAEPKAIINX COETUHEHUM

I) CO3JAIOTCSA YCIOBUS JJI pPa3BUTHA KIYOEHBKOBBIX OakTepuili M CBOOOJHOKHUBYIIHUX
a30T(UKCaTOPOB

20. 13 YKa3aHHBIX 3JICMCHTOB XYK€ BCCT'O PCYTHIIM3YIOTCS B PACTCHUAX

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



21. Posib MOYBEHHBIX MUKPOOPTAHU3MOB JJIsl KOPHEBOT'O MTUTAHUS PACTEHUN 3aKIIFOYAETCS B

a) YCBOGHHMH aTMOC(epHOTo a30oTa

0) cexpenuu psiga OMOTHYECKUX BEIIECTB, UCIIOIb3YEMbBIX PACTCHUSIMH
B) MUHEpaIH3al[UU OPTaHUYECKUX OCTATKOB

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

22. B buonorudeckoi pukcanuy a30Ta MUKpOOPTaHU3MaMH TJIABHYIO POJIb HTPaeT (hepMEHT

a) HUTpaTpeayKTa3a B) HUTpPOTEHa3a
0) HUTpUTpEAYKTa3a r) aMuHOTpaHcdepasza

23. BoccTaHOBJIEHHE HUTPATA 10 aMMHaKa pacTEHUSIMU OCYILIECTBIISAETCS

a) CHayaJla HUTpaTpelyKTa3oH, 3aTeM HUTPUTPEAYKTA301
0) cHayasla HUTPUTPELyKTa30H, 3aTeM HUTpaTpe1yKTa3on
B) TOJIbKO HUTPATPEAYKTa30M
I') TOJIBKO HUTPUTPEAYKTa30M

24. 'Y OONBIIMHCTBA TPaBSHUCTBIX PACTEHMI TWpEeBpalleHHEe HHUTPATOB B OpPraHHYECKUE
a30TCOJEPIKAIINE COCTUHEHUS IIPOUCXOAUT

a) TOJBKO B KOPHAX B) TOJIBKO B JINCTHSIX
0) B KOPHSIX U JIUCThIX I') B JINCTHSX U ILJI0JIaX

25. Ilpu dochopHOM rojiofaHuK HAOTI0JaeTCs

a) HHTCHCHUBHOC IMOXKCJITCHUC JINCTHCB, HCKPO3BI MO0 KPpasAM JIMCTHEB, MOJIOABIC JIMCTHA MMOPAXKAKOTCA,
3aChIXalOT U OTMUPAIOT PAHBIIIE CTAPbIX

0) oOmee ocnabiieHWe pacTeHUH, MOSBICHWE Ha JIUCThSIX, HE3pENbIX IUI0JaX KOPUYHEBBIX
HEKPOTHUYECKUX IIATEH, ToIyO0BaTO-3€l€HOE C OpOH30BBIM OTTEHKOM OKpAalllMBaHUE JIMCTHEB,
CKPYYHUBAHUE JTUCTHEB

B) OTMHUpPAaHHUE MEPUCTEMATUYECKMX 30H CTEOJs, KOPHS U JIMCTHEB, IMOSIBIEHUE YKOPOUEHHBIX
KOpHEH, MEJIKO CKPYYEHHBIX JIUCTHEB

I') TOYSUHBIH XJIOPO3 JIUCTHEB, paspylleHHe XJI0podmia U HapylleHHe CTPYKTYpbl KpaXMalbHbIX
3EpeH

26. Pe3koe yrHeTeHwe pocTa, XJIOpO3 JUMCTHEB C IOSBICHHEM KpPaCHOBATBHIX OTTEHKOB, cllaboe
[[BETCHUE — IPU3HAKU HEJIOCTATKA .... (HA308Ume MUHEpalbHulll d1eMenm)

27. YcBoenue atMoc(hepHOro a3ota 6akTepusMU Ha3bIBACTCA . ... (HA308Ume npoyecc)

28. buonoruyeckoe OKUCIEHUE COETMHEHU aMMHUaKa 10 HUTPATOB MOYBEHHBIMHU
MUKpPOOPTraHU3MaMU Ha3bIBAETCH .... (HA308ume npoyecc)

29. Kak oOBSCHUTH HaTW4HE Pa3HOOOPA3HBIX AMHUHOKHCIOT M MOYTH IMOJTHOE OTCYTCTBHE MOHOB
NOz B macoke (KCHJIEMHOM COKE) MHOTHX JPEBECHBIX PACTEHHI, B TOM YKCJE MPOU3PACTAIONIUX
Ha ToYBe, 0OTaTON HUTpaTaMu?

30. Kak 00BsICHUTH pa3HyI0 BEIMUUHY JbIXaTEIbHOI0 KOAPGUIHMEHTA Y TPOPACTAIOIINX CEMSIH
NIIEHULBI ¥ IPOPACTAIOIINX CEMSIH parca?
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no oucuyuniuHe
IMPUMEPHbBII IEPEYEHB BOITPOCOB K DK3AMEHY

®u3nosI0THs paCTeHUH Kak HayKa. 3Ha4YeHUE paCTEeHUM JUIsl CYILECTBOBAHUS KU3HU Ha 3eMJle.
OOmast xapakTepuCTHMKa M OCOOCHHOCTH PpacTUTENbHbIX KieTok. CrpoeHne M (QyHKIMH
IJIACTU]T U BaKyOJIEH.

Ctpoenune u GyHKIHMH KIETOYHOW CTEHKH. ATIOTIACT.

Crpykrypa u (yHknuu Ouojornyeckux MeMOpan. OcoOEHHOCTH MeMOpaH pacTUTEIbLHOU
KJIETKH.

OcHoBHBIE 3aKOHOMEPHOCTH ocmoca. Ocmornueckoe paasieHHe. OCMOTHYECKHH MEXaHU3M
IOCTYIIEHUS BOJIBI B KJIETKY.

PactuTenbHas KieTka Kak OCMOTHYECKas cucrema. Typrop, TypropHoe NaBi€HHE, COCYILas
cuna. [1nasmonus. LHutoppus.

DU3NKO-XMMUYECKHE CBOMCTBA LMTOIJIA3MBL: BS3KOCTb, 3JACTUYHOCTb. Pojb OMOKOIUIONIOB
nuTonaasMel. M3MeHeHHne CBOMCTB LUTOILIA3Mbl PACTUTEIBHBIX KJIETOK IPU W3MEHEHUU
yCIIOBUH cpefibl (BOAHOTO peKUMa, TEMIIEPATyphI).

Oco0OeHHOCTH BOJHOIO pPEXUMa Yy PACTEHUM pa3HbIX SKOJIOIMYECKUX rpymi. 3akoH B.P.
3aJIeHCKOTr 0.

[Tpupona u 3HaueHME MEMOPAHHOIO 3JEKTPOXUMHUUECKOro rpaauenTa. [laccuBHbIM TpaHcopt
MOHOB U MOJIEKYJ yepe3 MeMOpaHsbl.

[Tpupona 1 3HaUeHHE MEMOPAHHOTO EKTPOXUMUYECKOTO I'paJAueHTa. AKTUBHBIA TPaHCIOPT
MOHOB 4epe3 MeMOpanbl. CriocoOsl Tpancrnopra uoHoB H' uepes membpansl. OcoOeHHOCTH 1
3nayenue H'-ATdcunrassl. bakrepropomorncut.

OCOOEHHOCTH MOJIEKYJISIPHOI'O COCTaBa PAaCTUTEIbHBIX OpPraHU3MOB. BelecTBa BTOPUYHOIO
MeTaboII3Ma.

XapakTepHUCTUKA BAKHEHIINX YIIIEBOAOB PACTUTEIbHBIX OPTaHU3MOB.

JKvipHbl€ KUCIOTHI, XKHUPbI U KUPOMOIOOHBIE BEIIECTBA (JIUMOU/IbI) PACTUTEIBHBIX OPTaHU3MOB.
HyxnenHoBele kucnotsl. Pernkanus.

HyxneunoBbie kucnotbl. Tpanckpumius. OCOOEHHOCTH PETyJsLUU 3KCIPECCUU T'e€HOMa Y
pacTeHUN.

Oco0eHHOCTH aMMHOKHCJIOTHOTO COCTaBa pacTeHHil. XapaKTepuCTHKa OEJIKOB pacTUTENbHBIX
opranu3MoB. TpaHciasanus.

Bonnbeii pexum pacrenuil. @yHkumm KopHsA. KopeHbp Kak cnenuaan3upOBaHHBIM OpraH
MIOTJIOLIEHHS BOJBI U MUHEPAJIbHBIX BEILECTB.

MexaHn3MBbl TOCTYIIEHUS BOABI B KOPEHb. PaauanbHbIi TpaHCIOPT BOJBI B KOpHE. KopHeBoe
JIaBJICHUE U HW)KHUN KOHIIEBOW JBUTATEIIb.

HeobOxonuMocTh 1 3HaUeHHE TPAaHCIUPALMU B )KU3HEAEATEIbHOCTH pacTeHui. JIucT kak opran
TpaHcnupanuu. BepxHuil koHueBo#l aBurarens. TpaHCIOPT BOJBI MO PACTEHUIO (MEXAHU3MBI
KCHJIEMHOT'O TPAHCIIOPTA).

Pabora ycrbun u ee perymsauus. @akropsl, BIusoLe Ha paboTy YCTBHYHOTO anmapara.
@DakTOphI, BIUSIOLIUE HA MOTJIOMIEHHE BOJbl KOPHEM U HA TPAHCIUPALIUIO.

Hcropus pa3Butus yueHuss o ¢orocuntese. MOTOCHHTE3 KaK COBOKYIHOCTH CBETOBBIX H
TEMHOBBIX peakuuid. Ob1ee ypaBHeHHe poTocunTesa. ['odanpHOE 3HaUeHHEe POTOCHHTE3A.
CrpykTypa, cBoiicTBa U (GyHKUMU XJopopuios. IIpeBpaiienne 3HEpruu cBeTa B MOJEKYJe
xJjopodua.

CpoiictBa M (QyHKIUM 100aBOYHBIX (OTOCHHTETUYECKHX MNUTMEHTOB (KapOTHHOMJIOB,
(bUKOOUIINHOB).

CgeroBas ¢aza QorocuHTe3a. Murpamus sHepruu U mekTpoHoB B OTL[ xmoporuiactos.
OcobenHocTu 0akTepruaaIbHOTO (POTOCHHTE3A.

TemnoBas aza gorocunresa. Cs-myth poTocunrtesa (1uka Kanbpuna).

C4-nyTh (hOTOCHHTE3A, €T0 aJaNTAllHIOHHOE 3HaUYEHUE.

MeTaboa13M 10 TUITY TOJCTSIHKOBBIX, €T0 aalTAllMOHHOE 3HAUYCHHE.
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MeTab0o13M TIUKOJIEBON KUCIOTHI ((DOTONBIXaHKE), €r0 aJanTalliOHHOE 3HAYCHHE.

Perynsiiust hoTocuHTE3a Ha pa3HBIX YPOBHIX OpraHU3aIUH.

Bnusnue BHemHux QakTopoB Ha (OTOCHMHTE3: HMHTEHCUBHOCTM M KauyecTBa CBETa,
TeMneparypsbl, KoHueHTpauuu CO2, BOAHOTO pexXuma, 3JIEMEHTOB MUHEPAIbHOTO MUTAHUS.
KilerouHoe ppIXxaHue KaK COBOKYIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX IPOIECCOB.
Jlokanuzauust stanoB abixaHuss B kierke. Teopus B.W. Ilammaguna u A.H. baxa 00
aHa’pOOHOM M a3pOOHOM FTarnax AbIXaHHUS.

['mukonu3. B3auMocBs3b AbIXaHUS U OpOKEHHUSL.

[ukn au- 1 TpukapOboHOBBIX KUCIOT (1uki Kpebca). [ TnokcuiaTHbI UKIL, €ro 3HaYeHHE.
HprxarenpHas TL MUTOXOHIPUA.

['unore3sl MeMmOpanHoro cunteza AT®. DHepreTHuecKuil BBIXO JbIXaHUS.

OxkucnurenbHpii ieHTo30hochatHbiil myTh (I1DII), ero 3HaueHue.

Perynsauus npixanus y pacrenuii. B3auMocBs3pb AbIxanus u (POTOCHHTE3A.

Bnusinue dakropoB cpensl Ha apixanue: koHHeHTtpauuun Oz u CO2, TemmnepaTypbl, BOIHOTO
pEeXHUMA, 3JIEMEHTOB MUHEPAJIbHOTO MUTAHUS, MEXAHUYECKUX ITOBPEKICHHM.

Teopuss MUHEpaNbHOrO MUTAHMUS PACTECHUH. DIEMEHTAPHbIM XMMHUUYECKHI COCTaB pPAaCTEHUM.
Bnusaue BHemHuX (pakTOpOB HA MHHEPAIHLHOE TTUTAHUE.

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

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

Oduznonoruyeckass poib azora. AmMmonudukanus, HuTpudukamus. Illormomenue aszora
pacterusiMu. JleHUTpUUKALIHS.

YcBoeHHe aTMOC(EPHOrO a30Ta MOYBEHHBIMH CHUMOWOTHYECKMMU U CBOOOTHOXHMBYIIHUMHU
a30TPUKCUPYIOIUMU MUKPOOPTaHU3MAMHU.

[IpeBpaiienue azora B pacteHusx. Peytunnszanus.

Poct pacrenmit. Poct m muddepeHmmpoBka KieTok. DYHKIMOHUPOBAHWE AaIMKAIbHBIX
MepucTeM nodera u KOpHsL.

Pa3Butne pacteHuil. DTambl JKM3HEHHOTO LMKIAa pacTeHuid. HOBEHMIIBHOCTH y pacTeHui U
YCIIOBHS MIEPEXO0/A K 3TAIy 3pEJIOCTH U PA3MHOKEHHUS.

DuU3M0NOTHS LIBETCHUS PACTEHUM.

DUTOTOPMOHBI — «CTHUMYJSATOPBDY POCTa M PA3BUTHUS PACTCHHUM: AyKCUHBI, ITUTOKUHUHBI,
ruo0epesIHBbL.

OUTOTOPMOHBI — «UHTHOUTOPB» pOCTa W Pa3BUTHS PACTCHH: aOCIM3UHBI, DJTHUJICH.
CuHTeTHYeCKHE PEryisITOpbl POCTa U Pa3BUTHS.

Brnusinue BHEmHUX (aKkTOPOB HA POCT U pa3BuTHe. Ponb puroxpoma.

Perynsuus pocta u pa3BUTHS paCTEHUI Ha pa3HbIX YPOBHIX OpraHU3alUu.

[lepnonnueckue sBieHHUS B *KU3HU pacTeHui. llupkagneie puTmbl. CyTOUHBIE M CE30HHBIE
puTMBI (hoTOCHHTE3a, TpaHcnupauuu. [loHaTHEe 0 OKOE U ero MexaHn3Max.

[TonsiTue crpecca y pacTeHuUd. AJanTalid U TPUCIIOCOONECHUS K TEPEHECEHHIO BBICOKHX W
HU3KUX Temreparyp. Yuenue H.A. MakcumoBa O 3allMTHBIX BemiecTBax M Teopus M.M.
TymaHOBa O 3aKaIMBaHUU PACTECHUMH.

[Tpu kaxoii Temnepatype (°C) ocMOTHYECKOE AaBIIEHHWE KJIETOYHOro coka Oyzaer paBHO 1,36
mlla, ecnu m3BectHo, uto B 0,25 M pactBope NaCl (i = 1,765) mnasmonu3a B KIETKE HE
HaOmoaercs, a 0,35 M pactBop NaCl (i = 1,74) BbI3bIBaET YroOJKOBBIH MI1a3MOTU3?

HaiiTu KOHIIEHTpalui0 pacTBOpa TJIIOKO3bl, HW30TOHUYECKOTO JUIsl JTAHHOM KJIETKH, €CIH
M3BECTHO, YTO Npu Temneparype 21°C ocMoTHYECKOe JaBiIeHUE KIETOYHOIO COKa paBHO 8,23
aTM™.

Haiitu ocmoTHueckoe naBieHue KieTouyHoro coka npu 22°C, ecnu uzBectHo, uto 0,3 u 0,4 M
pPacTBOpPHI caxapo3bl HE BBI3BIBAIOT IUIa3Moyn3a KieTku, a B 0,5 M pactBope HaOmomaeTcs
YTOJIKOBBIHN TJ1a3MOJIH3.

Beruncnutes ocmotudeckoe gaeinenne 0,2 M pactBopa KCl mpu 7°C  (M3oTOoHMHYECKHIA
K03 PUILIMEHT JTaHHOTO pacTBOpa paseH 1,8).

JlucTes 351071€M ¢ OJTHOTO paCTEHUS TTOMECTHIIM B PaCTBOPHI TIIFOKO3bBI pu Temmeparype 26°C.
B pactBopax xonnentpanueii 0,1 M, 0,2 M u 0,3 M nna3monusa B KJI€TKax He HAOIIOAaI0Ch, B
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0,5 M pactBope TpOMCXOAWJI BOTHYTHIM Iuia3moin3, a B 0,4 M pactBope — YIrOJIKOBBIM.
Ornpenennure 0CMOTHYECKOE J1aBJIEHUE KIIETOYHOTO COKa.

Borauciute ocmoTtrueckoe masiacaue 0,6 M pactBopa NaCl mpu 11°C. M3oToHHUYECKHiA
KOd((UIMEHT TaHHOTO pacTBopa paseH 1,8.

Pactenue nepecaxxeHo B nouBy. OcMoTHYECKOE JIaBlieHUE MMOYBeHHOro pactopa 0,2 Mlla. B
MOMEHT TMOCaJKH OCMOTHYECKOE JaBJICHUE KOPHEBBIX BOJIOCKOB paBHsuioch 0,9 Mlla, a
Typropaoe naasienue — 0,8 MIla. CMOXeT 71 3TO pacTeHue KUTh HA JaHHON OYBE?

[ToGer, B3BelICHHBIN cpa3y mociie cpe3aHusi, umen maccy 10,26 r, a yepe3 3 mun. — 10,17 r.
ITnomta e nucTheB mobera pasHa 240 cm?. Onpe/enuTe HHTEHCHBHOCTD TPAHCIIHPALIHHL.
CKoJIbKO BOJBI MCHAPUT PACTEHUE 3a 5 MHH, €CJIM MHTEHCHUBHOCTbH TpaHcnupauuu ero 120
/M4, a rIomab JucteeB 240 cm>?

JlepeBo ¢ ILIONIABIO JIMCTOBO MOBEpXHOCTH 12 M? mcmapuiio 3a 2 4 3 kr Bojsl. UeMy paBHa
WHTEHCUBHOCTb TPAHCIUpAIUn?

KopHu 0auHaKOBBIX MPOPOCTKOB MOTPY:KEHBI B COCYIbl C PAcTBOpaMH O€3BpPEAHBIX COJICH.
OcMmotuueckoe naesnenue pactsopoB 0,1; 0,3; 0,5 u 0,7 MIla. Kak Oyner mpoucxoauTsb
BCACBIBAHME BOJbl KOPHSIMH, €CIM OCMOTHYECKOE JaBJICHHE KJIETOYHOTO COKa KOPHEBBIX
BOJIOCKOB 3TUX pacTeHuil coctasiser 0,5 MIla?

IToGer ¢ miomanpo JUCTHEB 1,2 aM? 3a 4 MuH ucnapui 0,06 r Boasl. Ilpu 3THX ke yCIOBHIX
co cBOOOMHOM BOAHOM moBepxHOCTH miIomansio 20 cm? 3a 30 mud mcmapunochk 0,15 T.
Onpenenute OTHOCUTENBHYIO TPAHCITUPALIUIO.

Kax onbITHBIM TTyTEM MPOJAEMOHCTPUPOBATH, YTO PACTCHHUE HA CBETY BBIJCISAET KUCIOPO?

Kak MoxHO 00Hapy UTh 00pa30BaHUE KpaxMala B JIUCThSAX HA CBETY?

Kak OmBITHBIM TyTEM ONPEICIHUTh JbIXaTeIbHBIH KOA(D(DHUIIMEHT, HCHONB3Ys MPOPOCIINE
CEMeHa Pa3HbIX pacTeHUi?

Kaxk onpenenuts TemMnepaTypHbIil OPOT KOAryJIsSIUKA [IUTOIIa3Mbl?

Kak onpenenuts akTuBHYIO (hOpMY amuIia3bl B CEMEHaxX?

[IponemMoHCTpUpYHTE AaKTUBHOCTh KaTajia3bl B PACTEHUSIX, HCIOJIB3Ys 00O0pyIOBaHHE,
MPeJI0KEHHOE MIPEroaBaTeieM.

Ompenenure OCMOTHYECKOE JaBJICHHE C TIOMOIIBID O00OpyIOBaHHS U OOBEKTOB,
MPEAJIOKEHHBIX MTPENO0/IaBATEIIEM.

Kax onbITHBIM TTyTE€M JTI0Ka3aTh, 9YTO B MOJIOJIBIX KJIETKAaX UTOIUIa3Ma OoJiee Bsi3kasi?
[IponemMoHCTpUpYiiTE SBIEHHE KOJIMAYKOBOTO IJIa3MOJIM3a C TOMOIIBI0 000PYAOBaHUSA,
MIPEIOKEHHOTO TPETIOaBaTEIeM.

Kaxk onpenennTs MHTEHCUBHOCTh TPAHCHUPALIMH JTUCTHEB BECOBBIM METOOM?

Kaxk onpenennTs OTHOCUTEIBHYIO TPAHCTIHPALINIO?

Kaxk nmpoJ1ieMOHCTpUpOBATH MPUCACHIBAIOILIEE JEHCTBHE TPAHCIIUpALUN?

Onumure npoctedmii cnocod xpomarorpadpuyeckoro pasjieieHus TUTMEHTOB (POTOCHHTE3a
Ha (uiabTpoBaIBHON Oymare.

B koH1e HU3YUCHUSA NUCHUIIIMHBI ITOABOIATCA UTOT'UA pa6OTH CTYACHTOB Ha JICKIUOHHBIX U

MPAKTUYECKUX 3aHATHUSAX IIyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0AJUIOB B TEUEHHE CEMECTpa.

Kpurepun oueHnBanus 3HaHUH 00y4arOIIMXCS M0 AMCUHMILINHE

Dopmuposanue 6aNTbHO-PEUMUH2080U OYEHKU pabombl 00yYaOuWuUxcs

ITocertenne Pabora Ha
TTocemenue
N 71a00paTOPHBIX | JIAOOPATOPHBIX DK3ameH
JIEKIIUI .
3AHITUN 3aHSITHSIX
Pasz0aiutoBka o 12x1=12 20x1=20
% 272 Gamna 96 GaymtoB
3 BUJAM paboT OaoB 0amioB
=
3 CymmapHbIit 12 6amnos 20 GayioB 304 Gamna 400 6amtoB
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Kpumepuu oyenusanus pabomol obyuarouezocs no umozam 6 cemecmpa

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

«YJOBJICTBOPUTEILHO 201-280
«HEYJIOBJICTBOPUTEIHHO 200 u menee

6. MeToauyeckue yKkazaHus 1Jisi 00y4aOmMXcs N0 OCBOEHUIO AU CHUIIHHBI
Jlexuuonnble u nabopaTOpHbIE 3aHATUS MO (U3MOJOTUM PACTEHHM JOJDKHBI MOJYUHATHCS
MOCJIEIOBATEIbHOMY CUCTEMHOMY Tozaxony. M3yueHne marepuana HanpaBieHO Ha (OPMHPOBAHUE
B CO3HaHUHM CTYIEHTOB YCTOWYUBBIX MEXKIPEAMETHBIX CBA3€Hl C JPYrUMU JUCHUILTHHAMHU
00TaHMYECKOTO (B YaCTHOCTH) U OMOJIOTHYECKOro (BooO1Ie) npoduseii: MOIEKyIIpHOM OHOIOTHEH,
Ouoxummuen, Ono(U3NKOH, ITUTOIOTHEH, TCHETUKOW, MUKPOOUOIOTHEH, aHATOMHUEH U MOPQOIOTHEH
pacTeHuii, GUTONEHOIOTHEH, (PUTOMATONOTHEH, SKOJIOTHEH, pACTEHUEBOICTBOM H JIp.

B u3noxeHun Teopernueckoro marepuaia Haubosiee 3(hdeKTHBEeH MpOOIEMHBIN MOIXO,
AKTUBUPYIOIIUI MO3HABATEIBHYIO JIEATEIILHOCTh CTYACHTOB. Tpedyercs NMpruMeHEeHUe HarJsTHOTO
U IEMOHCTPAIlMOHHOTO MaTepuana (Tabaull, BUIEOCI0XKETOB, MMPE3eHTALUN, MOJIeNIeH U T.I1.).

JleaTenbHOCTh MPETnoAaBaTeNs MpU MPOBEACHUH JIA0OPATOPHBIX 3aHATHI HarpaBlieHa Ha
COBEpIICHCTBOBAHUE Y CTYJICHTOB WHJWBUIYaTbHBIX HABBIKOB pEIIEHUS TEOPETUUYECKUX U
NPUKJIAJIHBIX 33/1a4, BEIPAOOTKY HAaBBIKOB MHTEIUIEKTYaIbHON paboTHI.

Ha naGopatopHblx 3aHATHAX 00si3aTeNleH KOHTPOJb CO CTOPOHBI MpernojaBaTens 3a
COOII0ZICHEM TEXHUKHU 0€3011aCHOCTHU CTYJEHTaMH.

B mnauane maGopaTopHOro 3aHATHUS TpeENojaaBareib OMNpeAenseT Ielb, (Gopmynupyer
OCHOBHBIE BOIIPOCHI W MPOOJEMBI MO H3y4aeMOW TeMe, 3HAKOMHUT CTYJCHTOB C METOAMKOH M
npaBujaaMu  paboThl. JIJIS  BBIMOJHEHHS JIA0OpaTOpHOM PpaboThl IerecooOpa3HO pa3OUTh
CTYJICHUECKYIO TPYIIY Ha 3B€Hbs (110 2 Yell.) UM MUKpOTrpynmbl. B KoHIle 1a00paTOpHOTO 3aHITHS
MOJIBOASTCS] UTOTH, (POPMYIUPYIOTCS BBIBOJIBI, PEIICHUS, TPOBOIITCS YIPAKHEHUS Ha 3aKpeTieHUue
3HaHui u T.11. [IpenogaBarens orleHUBaeT paboTy, OTBETHI M BBICTYILICHHS CTYJACHTOB Ha 3aHSTHH.

3abn1aroBpeMeHHO MpenoaBaTelib JODKEH J1aTh 3a/laHue CTYACHTaM JIJIsl CaMOCTOSTEIbHOM
MOJITOTOBKH TI0 TEME CJIEYIOUIETO J1a00PaTOPHOTO 3aHSTHSI.

Jl7is opraHu3anuu TeKYyIEro KOHTPOJsS 3HAHHWM PEKOMEHIYeTCSl MCIOb30BAaHHE TECTOBBIX
3anaHuil. TecToBble 3amaHus MO Kypcy «®PU3HOJOTHS pacTeHUD» pa3paboTaHbl C YYETOM
BO3MOXXHOCTH JIMCTAaHIIMOHHON paboThl, BKIIOYAIOT 4 TpaJuIMOHHBIE (DOPMBI: 3aKpPBITHIA TECT,
OTKPBITHIA TECT, TECT HA YCTAaHOBIICHHE MPABUIIBHOMN MOCIIEIOBATEIBHOCTH, TECT Ha YCTAHOBIICHUE
COOTBETCTBUS MKy MPOIIECCAMU, TapaMETPAMU WIIH SIBICHUSMHU.

3HaunTeNbHAS 1011 YUeOHOH paboThl Mo AucuuIInHe «PU3UOIOTHS PAaCTEHUI» OTBOJNUTCS
Ha CaMOCTOSITeIIbHOE H3ydeHne cryeHTaMu. CTyIeHT NP COACHCTBHIH MPETIOIaBaTeNs OBJIaIeBACT
HaBBIKAMHU CaMOCTOSITENIbHOW paboThl ¢ yueOHOH M HayyHO-HCCIIe0BATENbCKOM nuTeparypoil. Ha
JEKIHSIX CTYAEHT TMOJy4aeT OCHOBONOJAraloluii Marepuanl B paMKax 0a30BOH IMpoOrpaMMmbl
U3y4yaeMON JUCIHMIUIMHBIL, HO PsJ BOMNPOCOB [0 YCMOTPEHHUIO TIpemnojaBarens TpedyeT
CaMOCTOSITEIIbHOTO N3YYEHHUSI.

B xoze nzyuenus kypca «Pu3noa0rus pacTeHui» CTy/AEHT:

1. Bener TepMHUHOJIOTMYECKUH CI0BAPH MO KAKIOMY U3 pa3/IeioB.
2. Bezer Terpanap mo 1abOpaTOPHOMY MPAKTHKYMY, TJ€ OTPAXaeT XOJ KaXJIOro MPaKTUYECKOTro
3aHATHA C yKa3aHHUEM pe3yJIbTaTOB OIBITOB (B BUE PUCYHKOB, PACUETOB, CXEM, TaOJIUII, BBIBOJIOB).

VYcTHble A0KNaAbl (MUHU-BBICTYIUICHUS) IETAlOTCS MO KaXKIOH TeMe C LEeNbI0 MPOBEPKH
TEOPETUYECKUX 3HAHWH OO0YdYarollerocs, €ro CrHocoOHOCTH CaMOCTOSITEIbHO MPHUOOpETaTh HOBBIE
3HaHMsA, paboTaTh ¢ MHOOPMALMOHHBIMU PECYPCAMU U U3BIIEKATh HY>KHYIO HH(OPMALIHIO.

Jlokmampl  3aciylIMBarOTCS B Havaje J1adOpaTOpPHOTO  3aHATHS  IMOCTE  W3y4YCHUS
COOTBETCTBYIOIIEH TeMbl. [IpomomKUTENbHOCTh JIOKJIaJa HE JIOJDKHA MpEBBILATh 5 MUHYT. Temy
JOKJIaJIa CTYJICHT BRIOMPAET TIO JKEJIAHUIO U3 TIPETIOKEHHOTO CITHCKA.

IIpy moaroroBke NOKJIaJa CTYAEHT JOJDKEH M3YYHUThb TEOPETUUYECKUN MaTepHall, UCIOJb3Ys



OCHOBHYIO U JIOTIOJIHUTEJIbHYIO JINTEpaTypy, COCTABUTh IUIaH JOKIaja (IepeueHb paccMaTpUBaeMbIX
UM BOINPOCOB, OTPAXKAIOLMX CTPYKTYpPY M IOCIENOBATENIBHOCT MaTepuaia), IOArOTOBUTH
npeseHTanuto. [lnan gokiana HeoOX0AUMO MPEABAPUTEIHHO COTIACOBAThH C MPENOIaBaTEIEM.
BricTyruieHre J0JDKHO CTPOUTHCS CBOOOMHO, YOEAWMTENbHO M apryMeHTHpoBaHo. IIpemopaBarens
CIIEZIUT, YTOOBI BBHICTYIJICHHE HE CBOJMJIOCH K IIPOCTOMY BOCIPOM3BENICHHUIO TEKCTA, HE JOIMYCKAeTCs
IPOCTOE YTEHUE COCTABJICHHOTIO KOHCIIEKTA JOKIaa. BricTynaromuii Takke J0JKeH ObITh TOTOBBIM K
BOIIPOCAM ayJIMTOPUHU U JUCKYCCHUU.

Bomnpocs! 11 caMOCTOATEIBHOTO U3Y4eHUs CTyIeHTaMU yKa3aHsbl B 1.4 [Iporpammsl.
IInanbl 1a00paTOPHBIX 3AHATHIH

Ha naGopaTopHBIX 3aHATHUAX CTYICHT JOJDKEH CTPOTO CIEI0BaTh MHCTPYKUHUSAM H MOPSIKY,
KOTOpBIE OIpEeeIsieT npenoaaBareib. Llenp kaxmoi padoTel eMKO CPOpMyJIMpOBaHA B HA3BaHUU
naboparopHoit paboThl. X0 1a00paTOPHOTO 3aHATHUS MOAPOOHO M3II0KEH B MpakTukyMax. Ocoboe
BHUMaHHE HYKHO YACISATh TPEOOBaHMSIM TEXHHMKH Oe3omacHocTd. Ha mabopaTopHOM 3aHSATHU
KaXIbI CTYyJE€HT HMMEET BO3MOXHOCTHh IPOBEPHUTH TIIyOMHY YCBOEHHS Y4eOHOro MaTepuaia,
NoKa3aTh 3HAHWE TOHSATHH, TEPMUHOB, 3aKOHOB, METOJOB (u3uojoruu pacreHuii. OpopmicHue
nabopaTopHOM pabOThl C OMUCAHUEM TEPEYHs] MaTepUaioB U OOOPYIOBaHUsA, XOJa padOTHI, €€
pE3yJIbTaTOB U BHIBOJOB IIPOU3BOIUTCS KAXKIBIM CTYJICHTOM B CICIIHATIBHOMN TETPaIH.

Jlabopamopnas paboma Ne 1. [lonydeHne uckyccTBeHHOU kieTouku Tpayoe.

Jlabopamopnas paboma Ne 2. SIBneHus 11a3M0ITN32a U ICTIA3MOJIH3A.

Jlabopamopnas paboma Ne 3. I3MeHeHHEe TPOHUIIAEMOCTH IIUTOIIa3MBbI JIJIs1 BELIECTB KIETOYHOTO
COKa MPH MOBPEXKICHHH.

Jlabopamopnas paboma Ne 4. SIBnenue Typropa.

Jlabopamopnas paboma Ne 5. Hakornenue kpacurtensi (HEHTpaJbHOTO KPAacHOT0) B BaKyoJsAX U
MPWKU3HEHHOE OKPAIIMBAHKUE KIIETOK JMUEPMHUCA YELTYH JTyKa.

Jlabopamopnass paboma Ne 6. BrnusHue HOHOB Kaius W Kajbllds HA BS3KOCTh ITUTOILIA3MBI
(KONMAYKOBBIN TIa3MOJIH3).

Jlabopamopnas paboma Ne 7. ®opMma Iia3MoiiM3a B PacTyIIMX M 3aKOHUMBIIHUX POCT KJIETKaX
3II0JIEH.

Jlabopamopnass paboma Ne 8. OrnpeneneHue OCMOTHYECKOTO JaBJIEHUS KJIETOYHOTO COKa
TIa3MOJUTHYECKUM MeTo1oM (110 [le-Dpusy).

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

Jlabopamopnas paboma Ne 10). KauecTBeHHbIE METObI ONIPEACIEHUS TPAHCIUPALINH.
Jlabopamopnas paboma Ne 11. HabmioneHus 3a ABHKEHUSIMHU YCTHUIL TTOJT MUKPOCKOIIOM.
Jlabopamopnas paboma Ne 2. Onpenenenre MHTEHCUBHOCTH TPAHCIIMPAIIUU BECOBBIM METOJIOM
(IO yMEHBIIIEHUIO MacChl CPE3aHHBIX JICTHEB).

Jlabopamopuas paboma Ne 13. TlpucaceiBaroriee 1eCTBUE JINCTHEB.

Jlabopamopnas paboma Ne 14. IlonydeHue ciupTOBOW BBITSIKKH MUTMEHTOB JiucTa. [lomyueHue
BBITSDKKH KapOTHHA.

Jlabopamopnas paboma Ne 15. Paznenenvue nTurMeHToB rcta meroaoM Kpayca.

Jlabopamopnasa paboma Ne 16. Pa3neneHue NMUTrMEHTOB JIMCTa METOJOM XpomaTorpaduueckoit
azcopOuu.

Jlabopamopnas paboma Ne 17. XuMu4ecKre CBONCTBA MUTMEHTOB.

Jlabopamopnasa paboma Ne 18. OnTuueckue CBOICTBA MNHUTMEHTOB (XJIOPODUILIOB W
KapOTHHOWJIOB).

Jlabopamopnas paboma Ne 19. ObHapyxkeHue nporecca (HOTOCHHTE3A.

Jlabopamopnas paboma Ne 2(). OGHapyKeHHE aMIIIa3bl B MPOPACTAIOIINX CEMEHAX.
Jlabopamopnas paboma Ne 21. OmnpeneneHue IbIXaTeIbHOTO KO3(QUIMEHTa MPOPACTAOIINX
CEeMSIH.

Jlabopamopnas paboma Ne 22. Onpenenenne akTHBHOCTH KaTana3bl B PACTCHHSIX.



Jlabopamopnas paboma Ne 23. MUKpOXUMHYECKHUI aHAJIU3 30JT6I.

Jlabopamopnas paboma Ne 24. O6HapyXeHHUE HUTPATOB B Pa3IMYHBIX YACTAX PACTCHUI.
Jlabopamopnas paboma Ne 25. 3amuTHOE IEHCTBHE caxapo3bl MPU HU3KUX TEMIIepaTypax.
Jlabopamopnas paboma Ne 26. Onpenenenne TeMrepaTypHOro mopora KoaryJsiiiiy [IATOTIIA3MBI.

7. IlepeyeHb OCHOBHOI M JONOJHUTEILHOI yueOHOM JuTeparypbl, UHTepHeT-pecypcos,
He00X0AMMOI NJIl OCBOCHUS JUCIHUILINHEI.

OcHoBHas1 JiuTEepaTypa

1. Kynukosa, E. I'. ®usnonorust pacrenuii : yuebnoe nocodbue / E. I'. Kynukosa, 0. B.
Kopsirun, H. B. Kopsiruna. — Ilensa : I[II'AY, 2018. — 192 ¢. — Tekcr : anexktpoHHbIi // JlaHb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/131063

2. Ckymuenko, B. b. ®usnonorus pacrenuii : yuedHoe nmocooue / B. b. Ckymuenko, O. H.
MaunsimeBa, M. A. Uybunckuii. — Cankt-Ilerepoypr : CIIOIJITY, 2017. — 104 c. — ISBN 978-
5-9239-0999-9. — Tekct : anmekTpoHHbIH // JIaHb : 31eKTpoHHO-OMOMHMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/102993

3. ®usunonorus u OMoXuMus pacteHuil : yueOnoe nocodue / cocrapurenu C. A. ['yxBuH [u
np.]. — IlepcuanoBckwmii : Jonckorr ['AY, 2019. — 172 c. — Texkcer : anexkTpoHHbI // JlaHb :
snekTpoHHo-0ubmoreunas cucrema. — URL.: https://e.lanbook.com/book/133430

JonosHUTeILHAS JUTEPaTypa

1. KapaceB, B.H. ®wusnonorus pacreHuii: 3KCIIepUMEHTajIbHbIe uccienoBanus / B.H.
KapaceB, M.A. KapaceBa ; 110BOJKCKMI TOCYyIapCTBEHHBI TEXHOJOTWYECKUM YHUBEPCUTET. —
Momkap-Ona : TToBOIKCKHIT TOCYIapPCTBEHHBIH TeXHOJIOTHYecK il yHuBepeutet, 2018. — 312 c. :
uJl. - Pexxum JOCTyMa: o TIOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=494310

2. AntunkuHa, JI. A. TIpakTukyMm 1o (QHU3HONIOTHHM W OMOXHMHH CEIHCKOXO3SIMCTBEHHBIX
pactenuii : yaeOHoe nocooue / JI. A. Autunkuna, B. U. Jlesun. — Pszans : PTATY, 2020. — 164
c. — ISBN 978-5-98660-363-6. — TekcT : anmexkTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrtema. — URL: https://e.lanbook.com/book/164663

3. Kopsrun, 1O. B. ®usuonorus pacrenuii : yuebHoe nocodbue / 0. B. Kopsrun, E. T
Kynukosa, H. B. Kopsiruna. — Ilen3sa : IIT'AY, 2019. — 308 c. — TekcT : snexTpoHHbIi // JIaHs :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/131084

4. Cytarun, B. I1. ®usuonorus pactenuii : yuebnoe nocoodue / B. II. Cyrsarun. — Tseps :
Teepckas 'CXA, 2018. — 337 c. — Texkcr : snekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/134222

Humepnem-pecypcol

- «Dusnonorus pacrenuit»y. XKypuan Poccuiickoil akamemuu Hayk. / [DIEKTpOHHBIH pecypc].
Pexxum noctyma: http://www.rusplant.ru

- «bromnerenr OOmecTBa (usnonoroB pacteHuit Poccumy». Ilepuoanueckoe uMHGOPMAIMOHHOE
uznanne ODP. / [Dnextponnslit pecypc]. Pexxum noctyna: http://ofr.su/bulletin
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