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Mporpamma aucumnnuusl "Bronorus"; 06.03.02 MNoyBoBeaeHWE; OOLEHT, K.H. XycHeTanHoBa J1.3.

Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. XycHeTanHosa J1.3. Kadbeapa 6oTaHuku u
ouU3nonorumn pacteHunii otoeneHne buonorum n buotexHonorum , Landysh.Husnetdinova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb: Llenb kypca "buonorua” - natb CTygeHTaM COBpeMeHHbIe NpeacTaBneHns o npupoae
OCHOBHbIX (PM3MONOro-6MOXMMMYECKUX NPOLIECCaX 3eIEHOr0 PacTeHMsl, MexaHM3Max mx
perynmpoBaHuns Ha pasHbiX YPOBHAX OpraHn3aunm pactutenbHOro opraHn3ma v OCHOBHbIX
3aKOHOMEPHOCTAX B3aUMOCBSA3M C OKpyXatoLlen cpenoi.

3anaun:

- N3y4nTb 0OLWMEe 3aKOHOMEPHOCTN N KOHKPETHbIE MEXaHN3Mbl (OYHKLIMOHMPOBAHMS PacTUTENbHOro
opraHuaMa Ha MONeKyNsPHOM, KNIETOYHOM 1 OpraHN3MEHHOM YPOBHSX

- paccMOTPEeTb CUCTEMbI PErYNSLN OM3NONOrMYECKUX MPOLIECCOB U NX B3ANUMOCBSI3M Ha Pas3HbIX
YPOBHSIX OpraHv3auny pacTuTenibHOro opraHnama

- U3Y4YNTb MEXaHU3Mbl YCTOMYMBOCTM U adanTaunm pacTUTeNbHbIX OPraHn3MoB K HeGNaronpusiTHbIM
doakTopam cpenbl 0buTaHns

- PaCKpbITb POSb M NEePCneKTUBbl PU3MONOrnM PacTeHN B PelleHn 3aaa4 NpakTU4eckoro
3emnenenns, pacTeHMeBOCTBa, FEHETUKN 1 cenekumm, BMoTEXHONOrnN.

2. MecTO AMCUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.6.13 OucumnnvHbl (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammbl 06.03.02 MNoyBoBeaeHe 1 OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHom) YacTn. OcBanBaetcs Ha 1 Kypce, 1 cemecTp.

OucumnnunHa "Bronormna™ oTHocKTCS K 06WenpoddeccnoHanbHOMy UMKy BapuaTUBHOM YacTu
b2.11B.1.

[na ocBoeHUS ONCLMNANHBLI CTYOEHTbl UCNONb3YIOT 3HAHUS, YMEHNS 1 BUIObl AeATEeNbHOCTH,
chopmMmpoBaHHble B npouecce n3yyeHus npegmeTos "Buonorus”, "Xumusa", "®usnka" Ha
npenploywem yposHe obpasosaHus. JucumnnnHa "bBuonorms” aBnseTcs 0OCHOBOM AN N3y4eHuns
Takmx obnacrei 3HaHWi kak 6oTaHmka, pacTeHNEBOACTBO, 3eMNeaenne u ap.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

BnageHuem metonamm ob6paboTkm, aHanu3a u CMHTe3a NoneBoi

Lncbp komneTeHUUN

OlK-1 1 nabopaTopHO NHGpopMaLMn B 06nacTy NoYBOBEAEHUS,
(npodheccunoHanbHble Menunopaummn, orusnku, XuMmn, reorpacgoun, bruonorun,
KOMMEeTeHLMN) 9KONOrMm, 3p03nn NOYB, arpoOXMMUN 1 arpocPU3nNKK,
MOYBEHHO-NAHAWATHOIO NPOEKTMPOBAHNS, PAANONOrm NoYB
MnK-1
BNafAEHNEM 3HAHUSIMU OCHOB TEOPUU MVPOBAHNS U
(mpocpecauonanshie oA noda
KOMMeTeHuunn) P
MK-3 CMNOCOBHOCTBIO NPUMEHSTD Ha NPaKTNKE NPMEMbl COCTaBNEHNS
(npochbeccuoHanbHbie Hay4YHO-TEXHNYECKMX OTHETOB, 0630P0OB, aHANNTUYECKNX KapT U
KOMMEeTeHLMN) NOSACHUTENbHbIX 3aNNCOK

B pesynbtaTe 0CBOEHUS OUCUUMINHbLI CTYOEHT:
1. DONXEH 3HaTb:
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Mopdponornyeckne, usnonorndeckmne n broxmmmyeckmne oCobeHHOCTN PYHKLMOHUPOBAHUS KNETOK;
obnagatb TEOPETUYECKMMUN 3HAHUSIMU O MEXaHN3Max OYHKLUNOHMPOBAHNS PACTEHWUIA, 3HATb
MEXaHN3Mbl OCHOBHbIX NMPOLIECCOB, 06ecrneYnBaroWmX XN3HeoesaTeNbHOCTb PacTUTEIbHOro
opraHuama; obnagatb 3HaHUSIMU O COBPEMEHHbBIX MpMeMax B 3eMneaenimm n pacTeHNeBoaCTBE;
OPWEHTNPOBATLCS B COBPEMEHHOI HAay4YHOI nuTepaType no Bonpocam 61onornm pacTeHuia.

2. DONIXEH yMeTb:

NCNonb3oBaTb COBPEMEHHbIE METOAbl U MPUEMb! O715 MOBbIWEHNS YPOXaNHOCTU N yCTONYMBOCTU
BaXXHENLWMNX CENbCKOXO3ANCTBEHHbIX KYNbTYP.

3. OONXEeH BnageTb:
HaBblkaMu, He06X0ANUMbIMI B MPakKTUYeCcKo paboTe COBPEMEHHOIO creLumanucTa - no4YBoBea.

4. nONXeH OEeMOHCTPUPOBaTb CNOCOOHOCTb M FTOTOBHOCTb:

JleMoHcTpupoBaTb CNOCOBHOCTb 1 FOTOBHOCTb MPUMEHSITb MOJTy4YEeHHbIE 3HAHMS B NpoLiecce
n3yyeHns kypca "buonornsa" Ha npakTuke.

4. CTpyKTypa U cogepxaHvue AUCLMUNUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 1 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens MX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:IIU.VIHJ"I.IV;I'HI:I/ CemecTpl o ocrpa (B vacax) y on-npg; o
ony Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl

1.|Tema 1. BeeneHune 1 1 2 0 0 Konnoksuym
5 Tema 2. Cbmsvlonorvm 1 5 5 14 0 Konnoksunym

pPacTUTENbHOM KNEeTKN

Tema 3. BooHbIn pexum Konnoksuym
3. pacTeHun 1 3 2 8 0
4.|Tema 4. doToCUHTES 1 4-5 4 8 0 Konnokemym

Tema 5. [bixaHne Konnoksuym
5'paCTeHV||7| 1 6-7 4 4 0
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")""ﬂ;”b'/ Ce"'ec“ocemecrpa (B yacax) ‘ll(ompg?mp
Ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA pabortbl

6. Tema 6. KopHeBoev 1 8 5 5 0 Konnoksuym

niuTaHne pacteHumn
e Tema 7. PocT n } 1 9 5 0 0 Konnoksuym

pasBuTME pacTeHui.

Tema . Itoroeas OK3aMeH
. 1 0 0 0

doopma KOHTpons

Ntoro 18 36 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. BBepeHue
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Mpenmer, Lenb 1 3a8ayv nsnonorMmn pacteHnin. Kpatkas uctopums passutnsi omanonorum
pacTeHuii. MeTobl 1 METOLONOIS (OU3NONOrN PACTEHWIA: aHANNTUYECKNIA 1 CUHTETUYECKUIA
noaxoa, NPUYMHHBIA aHanna. Obwas n YyacTHas pmamnonorust pacteHuii. MNpakTnyeckoe 3HaYeHme
hV3MONOrMKN PaCTEHWI Kak TEOPETNYECKO OCHOBbI pacTeHneBoacTea. CBA3b oMa3nonorum
pacTeHWii C arpOHOMUYECKMMU HayKaMn 1 cenekumeir. MonoxeHne oanonormm pacTeHuin B
cucTteme buonornyeckunx Hayk. CBsidb ¢ COBPEMEHHbIMU BUONOrMYECKMMU ONCLUMIVHAMN.
duramnonorusi pacteHuii ? MHTerpupytowas Hayka. CucteMbl perynsiunm pacteHuii (BHyTPUKIETOYHbIE
1 OpraHN3MeHHble): reHeTmyeckasl, MeMbpaHHas, Tpoguyeckas, ropMoHanbHasl,
anekTpodomanonornyeckas - 2 yaca.

Tema 2. dPusnonorus pacTuteNnbHOM KNeTku
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcobEeHHOCTN CTPOEHNS PACTUTENBHON KNETKW, ee CTPYKTYPHbIE 3MIEMEHTbI: KNneTo4yHas 060no4ka,
A0P0, MUTOXOHAPWM, PUOOCOMBI, MEPOKCUCOMbI, Fnokcuncomsl, AMNC, annapat Monbaxwu, Bakyonb.
MeMbpaHHbI NPUHLMM OpraHn3aLmMmn NOBEPXHOCTM NPOTOMNNa3Mbl U opraHonaoB knetku. CTpoeHune
N PyHKUMKM Bronormyeckmx MembpaH. MnacTnobl pacTUTENbHOWM KNETKWU: TUMbl, ToKann3auns B
TKaHSAX U opraHax pacTteHui, pyHKumMmM, B3anmonpespaueHns. CTpykTypHas opraHmsauns
gooTocnHTETUYECKOro annapaTta. CTpoeHue nucTa Kak opraHa ooToCuHTE3a. XNoponnacTbl:
XUMUYECKUIA COCTaB, CTPOEHNE, OHTOreHes, coyHKUMKM - 2 4aca.

npaktnyeckoe 3aHsitne (14 yaca(os)):

1. OnpeneneHne CTPyKTYPHOW BA3KOCTU LMTONNA3Mbl METOLOM LIEHTPUXDYrMpoBaHmMs - 2 yaca. 2.
$lBneHune nnasmonmsa un gennasmonusa - 2 4yaca. 3. OnpeneneHue CTPyKTypHO BA3KOCTH
UMTONNAa3Mbl KNEeToK B OCHOBAHUWN 1 BepXyLLKe NUCTa Nno BPeMeHW HaCcTynneHus nnasmonnaa - 2
yaca. 4. [lmarHocTuka noBpexaeHnin pacTUTENIbHON TKaHW NO YBENNYEHWUIO ee NPOHULAEMOCTH - 2
yaca. 5. OcMmoTnyeckoe aasneHne KNeTo4HOro coka MeToaoM nnasmonmaa - 2 yaca. 6.
OnpepneneHme 0CMOTUYECKOrO AaBfeHUs KNeTOYHOro coka KOMMeHCaumnoHHbIM METOA0M - 2 Yaca. 7.
OnpegneneHve BOLHOMO NOTEHUMANa pacTUTENbHON TKaHW METOLOM MOMOCOK - 2 Yaca.

Tema 3. BogHbI peXuM pacTeHUun
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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Ponb Boabl B XN3HW pacTteHnin. MonekynspHas CTpykTypa n qomsanyeckme CBONCTBa BOAbI.
MocTynneHwe Boabl B pacTUTENbHYo kKnetky. OCMOTUYECKOE AAaBNEHNE N €€ 3HAYEeHNe B
nornoweHnn Boabl KNeTkon. Metoabl onpeaeneHns oCMOTMYECKOro AaBneHus. TepmoanHaMmyeckme
nokasartenu BOLHOro pexnMa pacTeHuUin: akTUBHOCTb BOAbI, XMMUYECKUIA 1N BOOHbIA NOTEHUMan.
MeTonbl onpeneneHns BOAHOro noteHumnana. IameHeHne ocMOTMYECKUX nokasaTenemn B
3aBUCMMOCTM OT HaCbIWEHHOCTM KneTok Boaoi. CocTosHMe BoAbl B pacTBopax. Baammogencrene
BoAbl 1 Bruononumepos (benkos), rmapatauns. opmMbl Boabl B kKnetke ? cBoboaHas U CBsSi3aHHas
BO4a, Ux chmnamonorndeckas ponb. KopHeBas cuctema kak opraH nornoweHuns soabl. CoctosHme
BOObl B noyse. [locTynneHne n nepeasuxeHne BoObl B KOPHE: NyTN U MexaHu3Mbl. KopHeBoe
nasnexue. ?fnay? n ryrraums pacteHunin. TpaHcnupaums, ee 3Ha4eHne; NMUCT Kak opraH
TpaHcnpauuun. Buabl TpaHcnvpauun, ee nokaszatenu. CyTOYHbIA X04 TpaHCnupaumm, BNMsHNe
BHELWHUX YCNOBUIA. YCTbNYHAS TpaHCcnpauus. Perynaumns yCTbMYHbIX OBUXEHUIA NpU OEACTBUN
BHELWHUX U BHYTPEHHUX d0aKTOPOB. [1yTK N MexaHn3Mbl NepenBuXeHns Boabl MO PACTEHMIO.
OcobeHHOCTN BOOHOro 0OMeHa y pacTeHuid pas3nnyHblX 3KONOrM4yeckmx rpynn. duanonornyeckmne
OCHOBbI OPOLIAEMOro 3emienenus - 2 yaca.

npakTnyeckoe 3aHsitne (8 yaca(os)):

1. CpaBHeHne TpaHCcnupaumum BEpXHe N HUXHER CTOPOH NncTa XnopkobanbToBbIM METOLOM - 2
yaca. 2. OnpeneneHne CoOCTOSHMSA yCTbUL, METOOOM MHAUNbTPauun no Monuwy - 2 yaca. 3.
dukcauus yctbuu B abcontoTHom cnvpTe. OnpeaeneHne CTeneHn packpbiTis YyCTbUL, Ha
doukcrpoBaHHOM annaepmuce no JInoity - 2 yaca. 4. HabniogeHue 3a OBUXEHNEM YCTbULL No4,
MUKPOCKOIMOM - 2 yaca.

Tema 4. PoTOCUHTES
neKumnoHHoe 3aHsitTne (4 yaca(os)):

NcTopusi passuTtus yueHns o dootocuHtese. Pabotel K.A. Tummpsasesa B obnactn poTocuHTE3a.
3HauyeHne ooTocMHTE3a Ans Brocdepbl. DKONOrMYECKNIA aTan B PasBUTUN Y4EHNS O POTOCUHTESE.
BogHoe npoucxoxaeHue kucnopoda otocmHTesa. [okasarenbcrea CywecTBOBaHNS CBETOBON 1
TEMHOBOW (pa3 dpoTocuHTe3a. [NMrMeHTHble CUCTEMbI (POTOCUMHTE3NPYIOWMX OPraHN3MOB.
Xnopochunnbl: CTPOEHME, CNEKTPaNbHbIE CBOMCTBA, OYHKLUMM, BMOCUHTES.
ONeKTPOHHO-BO3OYXAEHHOE COCTOSIHNE NUrMeHTOB. KapoTtuHonab! 1 (oUKOBUNNINHBI:
pacnpocTpaHeHue, CTpoeHne, cnekTpasbHble CBOMNCTBA, OYHKUMW. SIBNEeHne XpoMaTn4yeckom
apantaumun. 1se nurmeHTHble cuctembl (PCI n PClI): cocTtas, PyHKUUN, noKanmsaums.
doTocuHTETNYECKaa eanHnua. PeakunoHHbIn ueHTp. 9TL dpoTocnHTesa: UMKANYecKuin n
HEeUMKNNYEeCKNA TPaHCMOPT 3N1eKTPOHOB (CBETOBas CTaanst OOTOCUHTE3a).
doToghochopnnupoBaHne: LNKINYECKOE U HELMKIMYECKOe. XeMNOCMOTNYeckas Teopus
SHepreTudeckoro conpsixeHus Mutyenna. TemHoBas ctagusa POTOCUHTE3A: XMMU3M peakunii Lmkna
KanbBnHa-beHcoHa. Xumnam peakuun accumunsaumm C4 pactenuin. Lukn Xetya-Cnaka-Kapnunosa.
CAM-meTabonmam opraHm4eckmnx KucnoT. duanonornyeckne ocobeHHocTn C4-pacTeHunii.
doToabixaHne (XMMU3M, CTPYKTYpHas opraHnsauuns npouecca) n oyHkLUMoHanbHas posb. CyTo4Hble
N CE30HHblE N3MEHEHNS DOTOCUHTE3a. POTOCUHTES, POCT U NPOLYKTUBHOCTb PaCTEHUI. DKONOrns
POTOCUHTE3A: BNNSIHWE OCHOBHbIX 0aKTOPOB Cpebl HA MIHTEHCUBHOCTb U HAanpaBfieHHOCTb
doTocuHTEe3a - 4 Yaca.

npakTnyeckoe 3aHsitne (8 4aca(os)):

1. VI3BneyeHne NUrMeHToB U N3y4eHne XMMN4eCcknx CBOMNCTB NUIMEHTOB NNCTa: pasaeneHune
nMrMeHToB no Kpaycy, nony4yeHne peodmTnHa, oMblieHne xnopodunna, gonyopecueHuns
xnopodounna - 2 yaca. 2. OnpeneneHve congepXaHus NUrMEHTOB B NTMCTbAX METOLOM ByMakHOM
XpomaTtorpadgoum - 2 yaca 3. OnTnuyeckne CBOMCTBA NMUIrMEHTOB - 2 Yaca. 4. KonnyectseHHoe
onpepneneHue NUrMeHToB - 2 yaca. 4.

Tema 5. [lbixaHue pacTeHUn
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):
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[bixaHve v ero ponb B XU3HeOesaTeNbHOCTM pacTeHnin. Mictopusa passntns y4eHns 0 OblXaHUK:
HayanbHbI 3Tan, paboTtbl baxa, MannaguHa, Bunnaxa, Bapbypra, KeinnHa. Baanmocsaab
bpoxeHns n goixaHns. Pabotbl C.M. KoctbiueBa. KonmyectBeHHbIe nokasaTenu OblXxaHus:
WHTEHCUBHOCTb [blXaHWUS, AbIXxaTelbHbI KOAMULMNEHT N €ro 3aBNUCMMOCTb OT NMPUPOabI
okncnsiemoro cybctparta. OCHOBHbIE 3Tanbl AblXaHUS U X CybKneToyHas nokanuaaums. AHaspobHast
pasza abixaHust (FMKONM3): aTanbl U 3HepreTnyeckmin Boixod. AapobHas dasa abixaHus. Linkn
Kpebca, aHepreTnyeckuii Boixon. dTLL abixaHus pacteHuii, ee ocobeHHocTn. OKncnmTenbHoe
doochopunnpoBaHme: MexaHn3mbl U sHepreTndeckas agpdekTUBHOCTb. [eHTo3odpocdaTHbIn NyTh
IbIXaHWs, ero 3Ha4yeHne. OKONorus abixaHus (BANSHMUE BHEWHUX N BHYTPEHHUX (DaKTOPOB);
N3MEHeHNe NHTEHCNBHOCTM OblXaHUS B OHTOreHe3e pacteHui - 4 yaca

npakTnyeckoe 3aHsitne (4 4aca(os)):

1. OnpepeneHne akTMBHOCTM Katanasbl B pacTUTeNbHbIX 06bekTax - 2 yaca. 2. OnpeaeneHue
WHTEHCUBHOCTW OblXaHUSA CEMSH B 3aKpPbITOM cocyhe - 2 yaca.

Tema 6. KopHeBoe nuTaHne pacTeHun
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

NcTopus passutusi yHeHnst 0 MMHepanbHOM NUTaHMn pacteHnin. CoaepXxaHne MUHepasnbHbIX
3NeMeHTOB B pacTeHusx. MakpoanemeHTbl ? nx puamnonornyieckas ponb. dusmonormyeckast posb
a3oTa B XMW3HW pacTeHuii. ICTOYHNKM a30THOro NMTaHMS BbICIUMX pacTeHuil. dukcauus
MOMEKYNSIPHOro a3oTa. A30THbIN 0OMEH BbICILMX PACTEHWIA: BOCCTAHOBNEHNE HUTPATOB W MyTW UX
YCBOEHUS aMMmaka. MuKpoaneMeHTbl B XU3HWU pacTeHuin. MexaHnaMm nocTyrnineHns NOHOB B KNETKY.
Ponb kneto4Holi 060n04ku. TpaHCNOPT MOHOB Yepe3 MeMOpaHbl: MACCUBHBIV 1 aKTUBHBIA. KopeHb
Kak opraH rnornoweHns MuHepanbHblX anemeHToB. MeTabonnam KopHei. 9Konorms MMHepanbHOro
MUTaHNS: BNUSIHUE BHEWHWX 1 BHYTPEHHMX (0aKTOPOB. PU3NONOrMyeckmne 0CHOBbI NMPUMEHEHs
ynobpeHuit - 2 yaca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

1. OnpeneneHune obueit n paboyeir ancopbupytoLleit MOBEPXHOCTM KOPHEBOI CUCTEMbI METOLOM
CabuHunHa n Konocoga - 2 Yyaca.

Tema 7. PocT 1 pa3sutue pacteHun.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. PocT 1 pa3sutme pacteHunii. 3tanbl OHTOreHe3a BbICLIMX PACTEHWNIA: SMOPUOHANBHBIN,
IOBEHWUIIbHbIA, Pa3MHOXEHWE, CTApPOCTb 1 OTMUpPaHMe. Pasbl pocTa PaCTUTENbHOM KNEeTKU: AeneHune,
pacTsaxeHue n gudbdgepeHunposka. CtapeHne n cMepTb KNETKU. Tunbl pocTa y pacTeHUn n
MOPCPOreHe3 OCHOBHbIX BeretaTnBHbIX OpraHoB ? ctebns, nucra, KopHs. KoppensTtueHbIi pocT.
BnnsiHve BHEWHNX yCNoBWIA Ha POCT pacTeHui. [lepnoamnyHoCTb pocTa, TUMbl Nokos. Poctosblie
LOBUXEHNS (reoTponuam, oToTPOoNM3am, xeMoTponuam 1 ap.). Hactmum. 2. OtkpbiTue n obwue
cBowicTBa coutoropmoHoB. Pabotbl Y. LdapsuHa, boliceHa-MeHceHa, XonogHoro, BeHTa.
"opMoHanbHasg Teopms TponmamMoB. AykcuHbl. CTpoeHne, cogepXxaHue, CUHTE3, pacnpeneneHme B
pa3nnyHbIX YacTax pacteHuin. OkmcnuTenbHbI pacnag. MNongapHbii TpaHcnopT. Pusnonoruyeckas
aKTUBHOCTb M MeXaHW3Mbl OeCTBUS. SBNeHre anmkanbHOro JOMMHNpoBaHus. lNpaktnyeckoe
NCMNONb30BaHNE ayKCMHOB B PaCTEHNEBOACTBE U BroTexHonorun. 'mbbepennuHbl. OTKpbITHE,
CTpOeHVe, cogepXxaHue, TPaHCMNopPT U pacnpeneneHne B pasnnyHbIX HacTax U opraHax pacTeHun.
dusnonornyeckas akTMBHOCTb U MeXaHU3Mbl ecTBus. [pakTuyeckoe npumeHeHne. LIMTOKMHMHDI.
MpupoaHble n cuHteTnyeckme. OTKpbITUE, CTPOEHME, COAEPXAaHNE, MECTA CUHTE3a, TPAHCNOPT U
pacrnpeneneHue B pacteHunsx. duamonornyeckas akTMBHOCTb U MEXaHWU3Mbl OENCTBUS.
B3anmopelictBre ¢ opyrumm ropmoHamun. dutoropMoHbl ? MHIMOUTOPBI pocTa: abcumaoBas Knucnota
n atuneH. CTpoeHne, MecTa CUHTe3a, COAEPXaHne 1 pacnpeneneHne B pacteHunsXx.
dusnonornyeckas akTMBHOCTb U MEXaHW3Mbl OEACTBMS - 2 Yaca.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Pasanen Cemectp| HeAens | camoctosirensHoit TpyaoemkocTh ;‘:ﬂ%‘g:;‘;g:;g:ga
ducuunnuHbl pcemecha paboTbl (B yacax) 26076l
CTYLEHTOB P
1.[Tema 1. BBeneHue 1 1 MoaroToBka K

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 16. 111 VHI:I

S OEMALIGH
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnnnHbl pcemecha paboTbl (B wacax)
pabortbl
CTYAEHTOB
Tema 2. dnsuonorus nogroToBska K
2. PaCTUTENbHON KNeTKn 1 2 KONNOKBUYMY 8 KOTNOKBUYM
Tema 3. BogHbIn pexum NoAroToBka K
3 pactenui ! 3 |konnoksuymy 8 KOMNOKBUYM
NoaroToBka K
4.[Tema 4. doTOCUHTES 1 4-5 Kgﬁngkcs)myay 8 KONINOKBUYM
Tema 5. [lbixaHune nogroToBska K
S acTeHun 1 6-7 KONNOKBUYM 8 KONIOKBIYM
yMy
Tema 6. KopHesoe noaroToska K
6. nnuTaHue pacTeHui 1 8 KONNOKBUYMY 8 KOTNOKBUYM
Tema 7. PocT 1 nogroToBska K
7 asBuUTNE PaACTEHUN. 1 9 KONNOKBUYM 8 KOTNOKBUYM
yMy
NTtoro 54

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

1. NHbopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMW. MNpUMeEHsIETCS NPW YTEHUN NEKLIUIA C
NCMONb30BaHNEM MyNbTUMEAUAHOM CUCTEMbI, MOArOTOBKE K NEKUMSIM, HannucaHum pegepaTtos,
BbIMOMIHEHMMN CAMOCTOSITENbHBIX PabOoT, KYPCOBbIX M ANMNOMHbIX PaboT ¢ UCnonb3oBaHNEM NHTepHET
PECYPCOB U 3NEKTPOHHbIX BubnnoTek. OcywecTBnsieTcs NPOCMOTP BUAEOUIbMOB.

2. MoaynbHo-6no4Has TexHonorus obyveHms. Vicnonb3dyeTcs Npu 0CBOEHMMN y4ebHOro Matepmana u
KOHTPONS YCBOEHNS 3HAHWIA, YMEHWIA 1 HABBIKOB C LIENbIO MOBbIWEHMS Ka4ecTBa NOArOTOBKY
BbICOKOKBaIMPULIMPOBAHHbIX KaapoB, NobyXAeHUs CTyAEHTOB K CaMOCTOATENbHOM paboTe ¢
y4yebHbIM MaTepuanoMm, NoBbILWEHNS UHTEHCMBHOCTM TPyAA CTYAEHTOB B TEYEHUE BCEro y4eOHOro
rofa 1 06 bEKTUBHOCTM OLEHKN UX 3HAHWIA, yME-HUIA, HABbIKOB.

3. KOMI'IeTeHTHOCTHO-OpVIeHTVIpOBaHHaFI TexHonoruns 06y'-|eH|/|9|. anIMeHFIeTCFI npwn peann3aunn
BCEX BNOOB yqe6H0|7| pa6OTbI C UeJiblo NoBblWEeHNA KadecTBa I'IpOCpeCCI/IOHaﬂbHOVI noaroToBku
BbINMYyCKHNKOB.

4. TexHOonorms nccnenoBaTeNbckoro obyyeHus. MpMMeHseTcs B Hay4YHO-MCCNenoBaTeNbCKOw
LEeSTENbHOCTN CTYAEHTOB B MPOBNEMHbIX rpynnax u KpyXkKax.

5. MHTeI'pI/IpOBaHHbIe TeEXHONornn 06y‘-IeHVI$|. Peanmsyroma BO BCEX BMnOax y'-|e6H0|7| 0eATeNnbHOCTHN,
TaK Kak Bce b1Monorm4yeckne OUcUmMnInHbl TECHO B3aMOCBSI3aHbl Opyr ¢ opyrom, a Takxe co BCeMn
ancuunnnnHamm eCtectBeHHO-MarteMaTtn4eckoro umkna. I'Ipenon.aBaHme XKe 9TnX aucumnnunH Tpe6yeT
3HaHWI Nneparorukun, NCUXonornun u 06U.I,eKyﬂbTyprIX ONCUnNnnnH.

6. VIHTepakTMBHblEe TExHONOrMM 0byy4eHusi. Peanuayetcs npu npoeeneHnn nabopatopHbix pabor,
NONEBbIX MPAKTUK, BbIMOMIHEHUN HAyYHO-UCCNENOBATENbCKNX PpaboT, opraHn3aummn BHeay aMTOPHbIX
MEepPOonpUATUA.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBegeHue
KONIOKBUYM , MPUMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanuua 9 us 16. — o
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[MooroToBka K KONMOKBMYMy no Bonpocam: 1. lNpeamert, uenu n 3agadm ousnonornm pactTeHuin.
KpaTkas nctopus passutnsg omsanonorum pacteHmi B mupe, Poccum n KazaHckom yHuBepcutete. 2.
MeTtonbl 1 METOOONOTNS OU3NONOTNN PACTEHUIA: aHANUTUYECKUIA N CUHTETUYECKNIA MOOXOL,
NPUYUHHDBIA aHanua. Obwas n yacTHas couanonorust pacteHuii. 3. MpakTnyeckoe 3HaYeHne
doM3nonornm pacTeHmin Kak TeOpeTn4eckorm OCHOBbI pacTeHmeBoacTea. CeA3b onanonorum
pacTEHWNn C arpOHOMUYECKUMIN HayKaMu 1 cenekumein. 4. NonoxeHne onsnonornm pacTeHUn B
cucteMe bronormyeckmnx Hayk. CBssb ¢ COBPEMEHHBIMU BMONOrNYECKMMM AUCLUUMNHAMMN.
dur3nonorus pacTeHni - MHTerpupyowas Hayka. 5. lNepcnekTuebl NPaKTUYECKOro NPUNOXeHUs
pe3ynbTaTtoB PU3MONOrNMYECKMX NCCNeaoBaHUiA B pacTeEHNEBOACTBE, BUOTEXHONOMMK, OXPaHbl U
3aWuTbl pacTUTeNbHOro Mupa, broaHepreTrke, oapmaLeBTke 1 0CBOEHMN KocMoca. 6. Cructembl
PErynaunm pacteHuii (BHyTPUKNETOYHbIE U OPraHN3MEHHbIE): reHeTn4Yeckasl, MeMbpaHHas,
Tpodonyeckas, ropMoHanbHas, anekTpogmanonornyeckas.

Tema 2. dusnonorua pactTutesibHOM KneTku
KONMOKBUYM , MPUMEPHbIE BONPOChI:

MoarotoBka k konnokeuymy no sonpocam: 1. OCOBEHHOCTN CTPOEHMS PACTUTENBHOM KNETKK, ee
CTPYKTYPHbIE 3NEMEHTbI: KNeTo4yHas 0bonoyka, 94p0, MUTOXOHAPUN, pUOOCOMbI, MEPOKCUCOMBI,
rnnokcucomsl, OMNC, annapat Nonbaxu, Bakyonb. 2. MeMOpaHHbIiA NPUHLMN OpraHn3auum
MOBEPXHOCTW NPOTONIA3Mbl U OPraHonaoB KneTkn. CTpoeHne n oyHKLMM B1ONornyecknx MemopaH.
3. Mnactnabl pacTuTenbHOM KNEeTKW: TUMbI, ToKann3aunm B TKaHAX N opraHax pacTeHun, pyHKuun,
B3ammonpespaleHus. 4. CTpykTypHas opraHusaumns potocnHTeTndeckoro annapara. CTpoeHue
NncTa Kak opraHa gooToCuHTE3a. XNoponnacTbl: XMMUYECKUIA COCTaB, CTPOEHWE, OHTOreHes,
PyHKLNN.

Tema 3. BogHbI peXuM pacTeHUn

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

[MooroToska K KONMOKBMYMY no Bonpocam: 1. Ponb BoObl B XU3HM pacTteHnin. MonekynspHas
CTPYKTYpa 1 domanyeckmne cBoMcTBa BoApl. 2. [locTynneHne Boabl B PaCTUTENbHYIO KNETKY.
OcmMoTnyeckoe oaBneHne 1 ee 3Ha4YeHne B NOrnoLweHn Boabl Knetkon. Metoabl onpeaeneHuns
OCMOTUYeCKoro gaeneHus. 3. TepMoanHaMmmyeckme nokasareny BOLHOro pexmnma pacTeHuin:
aKTUBHOCTb BOAbI, XMUYECKUI 1 BOOHbIA NoTeHuman. Metoabl onpefneneHns BOLHOro noteHuwana.
4. Cocywas cuna Knetku n BoAHbI noteHuman. Metoabl onpeaeneHus cocyuern cunbl. 5. CoctosHue
BOAbI B pacTBopax. Baanmonerictene Boabl u 6rononnmepos (6enkos), ruaparaumns. Popmbl BOAbI B
Knetke: cBoboaHas n cBa3aHHas Boaa, Ux domsmonormyeckas ponb. 6. KopHeBas cucrema kak oprat
nornoweHmns sBodbl. CocTosiHME BOAbI B Mo4Be. [ocTynneHve n nepenBuxeHne Boabl B KOPHE: NyTH U
mMexaHunaMmbl. 7. KopHeBoe gasneHue. [nay n ryttaums pacteHmi. 8. TpaHcnnpaums, ee 3Ha4YeHue;
NINCT KaK opraH TpaHcnupauuun. Bugbl TpaHcnvpaumm, ee nokasatenu. CyTo4HbIN Xo4
TpaHcnMpauuu, BINSHNE BHEWHWX YCNnoBui. 9. YCTbyHas TpaHcnupaums. Perynaumns yCTbnUYHbIX
OBUXEHUIN Npy OeNCTBUN BHEWHWX U BHYTPEHHNX ¢pakTopoB. 10. [yTn n MexaHn3mbl nepensuxeHmns
BoAbl No pacteHmto. 11. OcobeHHOCTN BOOHOro obMeHa y pacTeHuid pas3finyHbIX 3KONOrMYEeCKMX
rpynn. dusnonornyeckne 0CHOBbI OPOLIAEMOro 3emiefenus.

Tema 4. doToCHHTE3
KONNOKBMYM , MPMMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Ctpanuua 10 n3 16. — o
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MoarotoBka kK KONNOKBUYMy No Bonpocam: 1. VicTopusi pa3sntusi yieHust o poTocnHTe3e fo pabot
K.A. Tumnpszesa. 2. Pabotbl K.A. Tumunpsizesa B obnactu potocmHTesa. 3. Macwrabbl 1 3Ha4eHne
dooTocuHTEe3a ans buocoepnbl. 4. AKONOrMYECKMiA 3Tan B pasBUTUN Y4eHUS 0 POTOCUHTE3e. BoaHoe
NpPoOUCXoXOeHne Kkncnopoda ootocuHTesa. JokasaTenbCcrea CywWwecTBOBaHNS CBETOBOM 1 TEMHOBOW
a3 poTtocuHTesa. 5. [NMrMeHTHbIe cUCTEMbI DOTOCUHTE3NPYIOLWNX OPraHU3MOoB. XNopogouibl:
CTPOEHMe, crekTpanbHble CBOMCTBA, PYHKLUMN, BUOCUHTES. DNEKTPOHHO-BO30YXAEHHOE COCTOSIHME
nMrmeHToB. 6. KapotuHonapl n GoUKOBUNNMHLI: pacnpocTpaHeHne, CTPOEHNE, CnekTpanbHble
CBOWCTBA, PyHKUUK. FBNEeHe XxpoMaTuieckon agantaumn. 7. [1ee nurMmeHTHble cuctembl (PCI n
®CII): coctas, oyHKUMKM, nokannadauuns. PotocmHTeTMYECKasd eanHmLa. PeakunoHHbIl LeHTp. 8. 9T,
dOOTOCUHTE3a: LMKNINYECKNIA N HELMKITMYECKNIA TPAHCMOPT SNEeKTPOHOB (CBeTOBas cTaams
doTocuHTe3a). 9. PoTOhOCHOPUINPOBAHME: LUKINYECKOE N HELMKINYecKoe. XeMMOCMOTYeckas
Teopus aHepreTmnyeckoro conpsaxeHns Mutyenna. 10. TemHoBas ctanms OOTOCUHTE3A: XUMU3M
peakuui unkna KanoernHa-beHcoHa. 11. XuMuam peakumii accummnauum C4 pacteHuin. Limkn
Xetya-Cnaka-Kapnunosa. CAM-meTabonunam opraHnyeckmx kucnot. 12. dusmonorunyeckme
ocobeHHocTn C4-pacTeHuit. 13. doToabixaHme (XMMKU3M, CTPYKTYpHas opraHusaums npowuecca) u
doyHKLMOHanbHasg posnb. 14. CyTOYHbIE M CE30HHbIE U3MEHEHUS (POTOCUHTE3A. DOTOCUHTES, POCT U
NPOOYKTUBHOCTb pacTeHuin. 15. 9konorusa potocnHTe3a: BAMSHNE OCHOBHbLIX (DakTOPOB Cpeabl Ha
WHTEHCUBHOCTb M HanpaBneHHOCTb POTOCUHTE3A.

Tema 5. [lbixaHue pacTeHUN
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

lMoarotoska K KONNoksMyMy rno Bornpocam: 1. [ipixaHne 1 ero posb B XU3HenesaTeNlbHOCTN pacTeHU.
NcTopusi pa3smTunst y4eHns 0 OblxaHuK: HavyanbHbI aTan, pabotbl baxa, MannaaunHa, Bunnana,
Bapbypra, KeinuHa. 2. B3anmocesiab 6poxeHns n apixaHms. Pabotol C.I1. KocTbiuesa. 3.
KonuyecTBeHHble nokasaTenu ObIXxaHWS: MHTEHCMBHOCTb ObIXxaHWs, AblXaTeNbHbIA KOSMMULUNEHT 1
€ro 3aBUCUMOCTb OT NpUPOabl okucnsemoro cybctpara. 4. OCHOBHbIE 3Tanbl AbIXaHUS N UX
cybknetoyHas nokanuaaums. 5. AHaspobHas hasa ObixaHWs (FMMKOIN3): aTanbl U SHEPreTUHECKNI
BbIXxoL. 6. AapobHas hasa apixaHus. Linkn Kpebcea, aHepretudeckuii Bbixon. 7. OTLL abixaHns
pacTteHunin, ee ocobeHHocTN. OkmcnnTenbHoe hocqopUNNPOBaHME: MEXAHN3MbI U SHEPreTMYecKas
apPpekTUBHOCTb. 8. DI abixaHWs, ero 3Ha4eHue. 9. SKONOrms OblXaHUS (BIUSHME BHELHUX 1
BHYTPEHHUX (PaKTOPOB); NU3MEHEHUE NHTEHCMBHOCTY OblXaHWUS B OHTOreHe3e pacTeHuiA.

Tema 6. KopHeBoe nuTaHne pacTeHun
KOJINOKBUYM , NPMMEPHbIE BOMPOCHI:

[MooroToska K KONMOKBMYMY Mo Bonpocam: 1. VIcTopus pasBuTns y4eHUs 0 MUHepPanbHOM NUTaHnm
pacTteHuin. 2. CogepxaHne MMHepanbHbIX 9NEMEHTOB B pacTeHmsx. Knaccmnukaums MmHepanbHbIX
9NIEMEHTOB: Makpo- U MUKpoanemeHTbl. 3. MakpoanemeHTsl: K, Ca, Mg, S, P, nx donauonornyeckas
ponb. 4. dusnonornyeckas ponb a3ota B XMU3HU pacTeHuin. ICTOYHNKM a30THOrO NUTAHWUS BbICLUNX
pacTeHuin. dukcaumsa MONeEKynsspHOro asoTa. 5. A30THbI 0OMEH BbICIUNX PACTEHMWIA: BOCCTAHOBNEHME
HUTPATOB N NYTN UX YCBOEHNS amMmaka. 6. MUKpoaneMeHTbl B XN3HW pacTeHuin. 7. MexaHn3m
MOCTYMNNIEHNS NOHOB B KNETKy. Ponb knetoyHom 06onoykn. TpaHCnopT MOHOB Yepe3d MeMbpaHbI:
MacCUBHbIA N aKkTUBHbINA. 8. KOpeHb Kak opraH MornoweHns MMHepanbHbix anemeHToB. Metabonunam
KOpHen. 9. OKonorns MMHepanbHOro NUTaHUS: BANSHNE BHEWHWX U BHYTPEHHUX (PaKTOpPOB.
dun3nonornyeckme 0CHoOBblI MPUMEHEHNS YO0OPEHNIA.

Tema 7. PocT n passutue pacteHUM.
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 13 16. 111 VHI:I
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MoaoroTtoeka k konnoksmyMmy no sonpocam: POCT N PABBUTUE 1. PocT n passntne pacTeHuia.
STanbl OHTOreHe3a BbICWWX PACTEHWNIA: SMOPMOHASbHbIN, KOBEHWUBHBIA, PA3MHOXEHMWE, CTAPOCTb U
oTMUpaHue. 2. Dasbl pocTa PacTUTENbHON KNETKW: AefNeHne, pacTaxeHne n gudgoepeHumnpoBka.
CrapeHue 1 cMepTb knetku. 3. Tunbl pocta y pacTeHUn 1 MOPEPOreHe3 OCHOBHbIX BEreTaTUBHbIX
opraHoB ? ctebns, nucTta, KopHs. KoppensatmeHblil pocT. 4. BinsiHne BHEWHUX YCNOBWIA HA pOCT
pacTeHui. [lepnoanyHOCTb pocTa, TUMbl NOKOS. 5. POCTOBbIE ABUXEHWS (Fe0TPONN3M, OOTOTPOMNU3M,
xemoTponuam u ap.). Hactmm. PUTOTOPMOHbI 1. OTkpbiTe 1 0blwmne CBONCTBA (OUTOrOPMOHOB.
PaboTtbl Y. apeuHa, boliceHa-VeHceHa, XononHoro, BeHTa. TopMOHanbHas Teopums TPONUM3MOB. 2.
AykcuHbl. CTpoeHue, cogepxaHue, CUHTE3, pacnpeneneHue B pasnnyHbiX YacTax pacTeHUN.
OxucnutenbHbln pacnag. MNMonspHbii TpaHenopT. 3. AyKCUHbI. Duanonornyeckas akTMBHOCTb U
MeXaHN3Mbl OEeNCTBUS. SIBNeHMe annkanbHOro OMUHNPoBaHuS. MNMpakTnyeckoe ncnonb3oBaHmne
ayKCWHOB B pacTeHMEBOLACTBE 1 buotexHonoruu. 4. MbbepennmHbl. OTKpbITME, CTPOEHNE,
cojepxaHue, TpaHCMNopT U pacnpeneneHme B pasnnyHblX HacTax 1 opraHax pacTeHui.
duamonornyeckas akTMBHOCTb Y MEXaHU3MbI OeACTBUS. [1pakTnyeckoe NnpuMeHeHue. 5.
LinTokmHuHbL. MpupoaHble n cuHtetudeckmne. OTKpbITUE, CTPOEHME, COAEpXaHne, MecTa CUHTe3a,
TpaHCNoOpT 1 pacnpeneneHne B pacteHusax. dusnonornyeckas akTMBHOCTb U MEXAHU3Mbl AENCTBUS.
B3aumopeiicteme ¢ opyrumMm ropMoHamu. 6. PruToropMoHbl ? MHrMBUTOPLI pocTa: abcumaoBas
kucnota u atuneH. CTpoeHne, MecTa CUHTE3a, codepXaHue 1 pacnpeneneHne B pacTeHnsX.
duamonornyeckas akTMBHOCTb U MEXAHU3Mbl OEACTBUS.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:
Bonpocbl kK ak3ameHy no kypcy "buonorns"

1. MpenmerT, Lenb 1 3aaayn pramnonorum pacteHunin. Kpatkas nctopums passutuns omamnonornm
pacTeHuii. MeTobl 1 METOLONOIrS (OU3NONOrN PACTEHNIA: aHANUTUYECKNIA Y CUHTETUYECKWIA
noaxon, NPUYMHHBIA aHanma. Obwas n YyacTHas pramnonorus pacteHuii. MNpakTnyeckoe 3HaYeHme
hV3MONOrMKN PaACTEHWI Kak TEOPETNYECKO OCHOBbI pacTeHneBoacTaa. CBA3b oM3nonorum
pacTeHWii C arpOHOMUYECKMMU HayKaMn 1 cenekumeir. MonoxeHne oanonormm pacTeHuin B
cucTteme buonornyeckunx Hayk. CBsidb ¢ COBPEMEHHbIMU BUONOTMYECKUMU ONCLUMIVHAMN.
duramnonorus pacteHuii - MHTerpupyrowas Hayka. CUCcTeMbl perynsaunm pacteHnii (BHyTPUKNETOYHbIE
1 OpraHN3MeHHble): reHeTmyeckas, MeMbpaHHas, Tpogmnyeckas, ropMoHanbHas,
aneKkTpodnanonornyeckas.

2. OCOBEHHOCTM CTPOEHMS PACTUTENBHON KNETKMW, €€ CTPYKTYPHbIE 9NEMEHTLI: KNeTo4yHas 06onouka,
A0p0, MUTOXOHAPUN, PUOOCOMbI, MEPOKCUCOMBI, Fnokcucombl, AMC, annapart MonbaXxwu, Bakyosb.
MeMbpaHHbI NPUHLUM OpraHM3aumm NoBEPXHOCTM NPOTONIa3Mbl U OpraHonaos knetkn. CTpoeHne
N yHKUMM Bronornyeckmx MembpaH. Mnactmabl pacTMTENbHON KNETKN: TUMbI, TOKann3auus B
TKaHSIX U opraHax pacTeHuit, oyHKUMKM, B3ammonpespateHms. CTpyKTypHas opraHm3aums
gpoTocuHTETUYECKOro annaparta. CTpoeHue nucTa kak opraHa qooToCUHTE3a. XNoponnacTbl:
XUMUYECKNIA COCTaB, CTPOEHNE, OHTOreHE3, CPYHKLNN.

3. Ponb Boapl B XU3HW pacTeHuid. MonekynsipHas CTpykTypa v conanyeckmne CBONCTBa BOAbI.
MocTynneHve Boabl B pacTUTENbHYtO knetky. OCMOTMYECKOE faBNeHMe 1 ee 3Ha4YeHve B
NOrNoLeHNn Boabl KneTkor. Metobl onpeneneHmst OCMOTUYECKOro AaBneHns. TepMoanHammyeckmne
nokasartenu BOAHOMO PeXuMa pacTeHWid: akTMBHOCTb BOAbI, XUMUYECKUIA N BOLHbIA NOTEHUMan.
MeTonbl onpeneneHns BOAHOro noteHumana. ViameHeHne ocMoTMYeCKMX nokasaTtenei B
3aBMCMMOCTM OT HaCbIWEHHOCTH KNeTok Boaol. CocTosiHMe Boabl B pacTBopax. Baanmopnericteue
BOLbl 1 6uononmmepos (6enkos), ruapartaums. @opmbl BoLbl B KneTke - cBoboaHas U CBsS3aHHas
BOZa, Ux domanonorunyeckas ponb. KopHeBas cnctema kak opraH nornoweHust Boabl. CoctosiHmne
BoZbl B noyBe. MocTynneHve 1 nepenBrnXeHne BOLbI B KOPHE: MyTH 1 MexaHn3mbl. KopHeBoe
nasneHwue. "Mnay" v rytraums pacteHnin. TpaHcnmpauus, ee 3Ha4eHne; NMCT Kak opraH
TpaHcnupauun. Buabl TpaHcnupaumm, ee nokasateny. CyToYHbI X0 TpaHCcnvpauum, BNMsiHue
BHELHUX YCNOBUIA. YCTbMYHAS TpaHCcnMpaums. Perynsaums yCTbMYHbIX ABUXEHWIA Npu AeicTBum
BHELWHMWX N BHYTPEHHUX (akTopoB. [MyTn 1 MexaHn3mbl NepenBuXeHNs BOLbl MO PACTEHUIO.
OcobeHHOCTI BOAHOIO 0OMeHa y pacTeHMA pa3nmnyHbIX 9KONOrMYeckux rpynn. dusmonormyeckme
OCHOBbI OPOLIAEMOrO 3eMNIeaeNus.
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4. Nctopusi pa3suTus y4eHus o dootocuHtese. Pabotol K.A. Tummnpsasesa B obnactun poTocUHTE3a.
3HayeHne hoToCcMHTE3a anst bBriocdepbl. DKONOrMYECKNIA 3Tan B PasBUTUN Y4EHMS O POTOCUHTESE.
BonHoe npoucxoxaeHue kucnopoa potocuHTesa. [lokasaTenbcrsa CywecTBOBaHNS CBETOBOM U
TEMHOBOW (pa3d oTocnHTE3a. [MMrMeHTHbIE CUCTEMbI (DOTOCMHTESINPYIOWMX OPraHN3MOB.
Xnopocunnbl: CTPOEHWE, CNeKTPanbHble CBOMCTBA, OYHKLUMM, BMOCUHTES.
ONeKTPOHHO-BO3OYX AEHHOE COCTOsIHNE NUrMeHToB. KapoTuHonabl 1 oUKOBUNNINHBI:
pacrnpocTpaHeHne, CTpoeHne, criekTpanbHble CBOMCTBA, OYHKUUN. SIBNeHne XpoMaTnyeckom
apantaumn. e nurmeHTHble cuctembl (PCI n PCII): cocTtas, PyHKUUK, NoKanmM3aums.
doToCcuHTETNYECKaa eanHnua. PeakunoHHbIn ueHTp. 9TL dpoTocnHTe3a: LMKANYECKUA 1
HELMKINYECKNA TPaHCMOPT 3NEeKTPOHOB (CBeToBas ctaams q0OTOCUHTE3a).
doTodpochopunpoBaHune: LNKINYECKOe N HELMKINYEeCKoe. XeMNOCMOTNYeCKas Teopms
9HepreTn4eckoro conpsxeHms Mutyenna. TemHoBas ctagusa OOTOCMHTE3A: XMMU3M peakumi umkna
KanbBuHa-beHcoHa. Xumnam peakuuin accmmunaummn C4 pactenwnia. Linkn Xetya-Cnaka-Kapnunosa.
CAM-meTabonmam opraHm4eckmnx KucnoT. dusnonormnyeckne ocobeHHocTn C4-pacTeHuit.
doToabixaHne (XMMU3M, CTPYKTYpHas opraHnsaumns npouecca) u goyHKLMoHanbHas posnb. CyToYHble
N CE30HHbIE N3MEHEHNS POTOCUHTE3a. POTOCUHTES, POCT U NPOLYKTUBHOCTb PaCTEHMIA. DKONOrns
oOTOCHHTE3a: BNIUSHME OCHOBHbIX 0aKTOPOB Cpebl HA MHTEHCMBHOCTb N HaNpPaBneHHOCTb
poToCuUHTE3A.

5. IlbixaHne 1 ero ponb B XU3HEOEeATENbHOCTM pacTeHnin. IcTopms pa3suTus y4eHUs 0 ObIXxaHUn:
HavanbHbl aTan, paboTbl baxa, MNMannaguHa, Bunnana, Bapbypra, KeiinmHa. Baanmocsab
6poxeHus n gpixaHus. Pabotbl C.IM. KocTtbiveBa. KonnyecTBeHHbIe nokasaTeny AbIXxaHus:
WHTEHCUBHOCTb AbIXaHWUS, OblXaTeNbHbI KOS(MUUNEHT 1 ero 3aBUCUMOCTb OT NpUpPOabl
okncnsemoro cybctpara. OCHOBHble aTanbl AblXaHUS U X CyOKneToyHas nokanuaaums. AHaspobHas
hasa AbixaHus (FUMKONM3): aTanbl M SHEPreTnYeckmin Boixod. AapobHas tasa abixaHuns. Limkn
Kpebca, aHepreTnyeckuii Boixod. OTLL obixaHms pacteHuid, ee ocobeHHocTn. OKncnmTenbHoe
doochopmnupoBaHmne: MexaHU3Mbl U aHepreTndeckas agoPekTMBHOCTb. [leHTo30dbocartHbIn NyTb
ObIXaHuWs, ero 3HayeHne. IKONorns abixaHus (BNNSHWE BHEWHUX N BHYTPEHHUX DakTOpPOB);
N3MEHEHNEe MHTEHCUBHOCTU [bIXaHUs B OHTOreHese pacTeHui.

6. VicTopunsa pa3sutus y4eHUs 0 MMHepanbHOM NuTaHum pacteHuii. CogepxaHve MuHepanbHbIX
9N1IEMEHTOB B pacTeHusx. MakpoaneMeHTbl - Ux gouanonormyeckas ponb. dusnonornyeckas ponb
a30Ta B XU3HU pacTeHun. ICTOYHNKN a30THOMO NUTAHUS BbICWKX pacTeHunin. dukcauuns
MONEKYNSAPHOro a3oTa. A30THbI 0OMEH BbICLWINX PACTEHWIA: BOCCTAHOBNIEHWNE HUTPATOB U MyTW UX
yCBOEHMS ammmaka. MykpoaneMeHTbl B XX1U3HU pacTeHnin. MexaHnam nocTynneHns NOHOB B KNETKY.
Ponb kneToyHo 060no4kn. TpaHCNOPT MOHOB Yepe3 MeMOpaHbl: MACCHBHbIN 1 aKTUBHbIA. KopeHb
Kak opraH rnorioweHns MuHepanbHbix aneMeHToB. MeTabonnam KopHeit. Konorms MmHepanbHOro
NMATAHWS: BIUSIHWE BHELWHUX N BHYTPEHHUX 0akTopoB. Pr3amonornyeckme 0CHOBbl NPUMEHEHNS
ynobpeHuii.

7. POCT 1 pa3BuTne pacteHunin. 3tanbl OHTOreHe3a BbICWNX PACTEHWIA: SMOPUOHANBHBIA,
IOBEHWUNbHbIA, Pa3MHOXEHWE, CTapOCTb U OTMUpaHue. Pasbl pocTa pacTUTENbHOW KNEeTKW: AeneHue,
pacTsxeHue n gudpgepeHumnposka. CtapeHne n cMepTb KNeTkU. Tunbl pocta y pacTeHuni
MOPCOOreHe3 OCHOBHbIX BEreTaTuBHbIX OPraHoB - CTebns, nucta, KopHs. KoppensaTusHblin pocT.
BnusaHue BHeWHMX yCnoBui Ha pocT pacTeHui. [lepnoanyHoCcTb pocTa, TUMbl Nokos. PocToBble
OBUXEHUS (reoTponnam, OTOTPONU3M, XeMOTPONu3m un ap.). Hactun.

8. OTkpbITHE 1 0bWwKMe cBoicTBa omTOoropMoHoB. PaboTbl Y. dapsuHa, boliceHa-VeHceHa,
XonogHoro, BeHta. NopmoHanbHas Teopns TponnamoBs. AykcuHbl. CTpoeHne, cogepxaHue, CUHTES,
pacnpeneneHune B pasnnyHbixX YacTax pacteHuin. OkucnmTensbHbld pacnag. MonspHbI TpaHCnopT.
dusnonornyeckas akTMBHOCTb M MEXaHN3Mbl OeACTBMS. SIBNeHMe anukanbHOro JOMUHUPOBAHUS.
MpakTuyeckoe Mcnonb3oBaHMe ayKCMHOB B PaCTEHNMEBOACTBE M BLUoTEXHONOrMK. [MbbepennmHbl.
OTKpbITUE, CTPOEHNE, CoOepXaHne, TPaHCNOPT U pacnpeaeneHne B pasnnyHblX YacTax U opraHax
pacteHun. Pusnonornyeckas akTMBHOCTb U MEXaHU3Mbl OeACTBUS. [1pakTnyeckoe NnpuMeHeHe.
LInToknHuHbl. MpupoaHbie n cnHtetudeckue. OTKpbITUE, CTPOEHNE, CoaepXaHne, Mecta CUHTE3a,
TPaHCMOPT 1 pacnpeneneHne B pacteHnsx. Pusnonornyeckast akTMBHOCTb N MEXaHU3Mbl OENCTBUS.
B3aumopgericteme ¢ opyrumm ropMoHamMu. PMTOropMoHbl - MHIMOMTOPLI pocTa: abcumnsosas kucnoTa
n aTuneH. CTpoeHue, MecTa CMHTE3a, CoaepXaHue v pacnpeneneHme B pacTeHnsix.
dusnonornyeckas akTMBHOCTb U MEXAHU3Mbl OENCTBUS.
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7.1. OcHoBHas nuTeparypa:

1.0BuapoBa E. H. Buonorus (pacteHusi, rpubbl, 6aktepun, Bupychl): YyebHoe nocobue ons
noctynatowmx B By3bl / E.H. OByaposa, B.B. EnuHa. - M.: UH®PA-M, 2013. - 704 c.: 60x90 1/16.
(nepenner) ISBN 5-16-002326-7, 5000 ak3. - URL: http://znanium.com/bookread.php?book=372782

2. fpbiruHa B. H. Buonornsa. B2 1. T. 1/ nog pea. B. H. dpbirnHa. - M. : TOOTAP-Meaua, 2015. -
http://www.studmedlib.ru/book/ISBN9785970435649.html

3. buonorus. PykoBoacTBo K nabopaTopHbIM 3aHATMSAM: y4eb. nocobue / noa pen. H.B. Yebbiwesa. -
2-e n3g., ucnp. n gon. - M. : F'SOTAP-Megua, 2015. -
http://www.studmedlib.ru/book/ISBN9785970434116.html

7.2. JlononHuTenbHasa nuteparypa:

1. Bronorns. PykoBoacTBo k nabopaTtopHbiM 3aHATMAM: y4ebHoe nocobue / Mog pen. O.B. Mvraxw.
2016. - 272 c. http://www.studmedlib.ru/book/ISBN9785970437261 .html

2. Xengr, I.-B. buoxumung pactenwuid/ I.-B. Xenart; nep. ¢ aHrn. - 2-e n3g. (an.). - M.: BUHOM.
NabopaTtopus 3HaHuin, 2014. - 471 c. http://znanium.com/bookread2.php?book=477773

3. Bruonorusa: MegnumHckas Gronorns, reHeTrka u napasmTonorus: y4ebHuk ans sy3os / A.l1. [Nexos.
- 3-e nag., crepeotun. - M. : FT'9OTAP-Megua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970430729.html

7.3. UHTepHeT-pecypcChl:

XypHan dusnonorus pacteHui. - http://www.rusplant.ru/

dusnonorug pacteHnn - http://www.maik.ru/

duamonorng pacteHn - OHnarH-aHumknoneans - http://www.fizrast.ru

OneKTPOoHHbIEe KHUM - http://www.eknigi.org

OHumknoneous - doHa 3HaHU JTomoHocos - lomonosov-fund.ru?enc/ru/encyclopedia:0132746

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnunbl "Bronorma" npegnonaraet NCNONb30BaHNE CReOyoWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 yenosek. MynbTumMeauniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCMPOU3BEAEHUS 1 BU3yanv3auum ntoboin Buaeo n ayamno
NHpopMauuu, NOTyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMieKTaLums
MyNbTUMEOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI Npenonasatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHnsl, 06 beANHSIIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtens UMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeacTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHaa ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

BbITsXHOW Wwkad, CywmnnbHbIA Wwkad, TepMocTaTt, LeHTpudyra, BECbl aHaNMTUYeckme N TeXHNYeckme,
MUKPOCKOMbI, 0OTO3NEKTPOKONOPMMETP, CNEKTPOGOTOMETP, rasoaHanmaartop, pH-meTp,
cnekTpockon, 6aHst BoAsiHas, U3MENbYNTENN TKAHEN, XuMmyeckasi nocyaa v peakTusbl.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamm ®IFOC BINO un yyebHbiM NnaHom no
HanpasneHnto 06.03.02 "lNoyBoBegeHUE" 1 NPOdOn0 NOArOTOBKMN HE NPEOYCMOTPEHO .
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