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1. OBBEM JUCHUIIJINHBbI

Bcero: 5 3auetHbIx eauHuIbl TpyaoeMkocTH (180 akageMU4ecKux 4acoB)

3aouynas popma o0yueHHst

N Ha Bcro Cemectp
Bun yae6HO# paboThI
TUCITUTUINHY 3

AyauTOpHBbIE 3aHATHS (KOHTAKTHAas padoTa ¢
npenojaaBarejieM), BCero 4acos 10 10
B TOM 4HcJIe:
Jlexknuu 4 4
JlaGopaTopHbIie paboThI 4 4
[TpakTrueckue 3aHATHS 2 2
CaMocTosiTe1bHAsi paboTa, BCero 4acos 170 170
B TOM 4HcJIe:
[ToaroroBka K ’K3amMeHy 27 27
KonrponsHas pabora 18 18
Jlpyrue BuIbpl CaMOCTOSITENBHON pabOThI 125 125
Bua npoMeKyToYHOM aTTecCTAlNU JK3aMeH JIK3aMeH
O01mast TPY10€MKOCTh THCHUIIJIMHBI H TPY/I0€MKOCTh 110 180 180

ceMecTpam, 4acoB




2. MECTO JMCIIUIIVINHBI
B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Jucunmmna «boTaHuka ¢ OCHOBaMH (DM3HMOJIOTUM PACTEHUI» OTHOCHUTCS K 00s3aTeNbHOU
qacTd AMcUUIUIMH Osoka 1. M3ydyeHue paucuuIuivHbl Oaszupyercs Ha pe3yiabTarax OOy4deHHs,
C(OPMHUPOBAHHBIX TPH HM3YYCHHH CIEAYIOIUX AucuuiumH: «Oomas Ouonorus», «lutonmorus u
TUCTOJIOTHSY, «AJBIOJIOTHsI U MUKOJIOTHSI.

Pesynbratel 00ydeHUs 1O JUCHUIUIMHE HEOOXOAMMBI JJISi OCBOGHHUS IOCIEAYIOIIUX
mucuuiuine:  «buorexHonorus pacreHuit», «Kinerounas OuorexHosnorus», «boiblioi NpakTUKyM 110
OuoTexXHOJIOTUM», «XUMHSA OWOJIOTUYECKHM AaKTUBHBIX BemecTB», «OCHOBBI OHOXUMHH |
MOJIEKYJISIpHOM ~ Omosoruun», «CenbCKoxo3siiicTBeHHast OuorexHonorus», «OCHOBBI IHUIIEBON
ouoTexHoaorumny, «PapmarneBTHUECKasi OMOTEXHOIOTUS.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

Llenb OCBOEHUS OUCUUIUIMHBEL: (POPMUPOBAHHE COBPEMEHHBIX NPEACTABICHUH O HPUPOAE H
(GU3MOJOTMYECKUX IPOLECcCax 3€JIEHOr0 pAacTEeHHs, MEXaHHW3MaxX MX peryjsillud ¥ OCHOBHBIX
3aKOHOMEPHOCTSAX B3aMMOOTHOIIEHUM OPraHU3Ma ¢ BHEIIHEN CPEION.

3ara4aMy JUCLUIUIMHBI SABIISIOTCS
® IOHMMaHHE MOP(OIOTHYECKUX M aHATOMHUYECKHUX OCOOCHHOCTEH pacTeHuil, uX (U3HNOJIOTHUH H

Pa3MHOXKEHHS;
® yMeHHE KIacCU(UIIUPOBATH PACTEHHS U ONPEENIATh PACTEHUS TI0 ONPEIEIIUTEIIO;
¢ chopmupoBaTh mpeaCTaBICHUS 00 OCHOBHBIX HPOIIECCaX JKU3HEACSITEIBHOCTH B 3aBUCUMOCTH OT

(akTOpOB BHEIIHEH Cpe/ibl;
® [IOHMMAaHHUE CHEeUU(UKH BHEIIHEro CTPOCHUS PACTEHHH M HMX (U3MOJOIMUECKUX IPOLECCOB B

3aBUCHUMOCTH OT YCJIOBHM IPOU3pACTaHUS.

Komnerenuuu, popmMupyemsbie B pe3ysibTaTe OCBOSHHS JUCLUIUIMHBIL:

- Cnoco0OeH wu3ydaTh, aHAJIU3UPOBATH, HCIOJIB30BaTh OHMOIOTHMYECKHE OOBEKTBI U IPOLECCHI,
OCHOBBIBASICh Ha 3aKOHaX M 3aKOHOMEPHOCTSX MaTeMaTHUYeCKUX, (U3NYECKUX, XMUMHUYECKUX U
OMONOrMYeCcKUX HayK U uX B3aumocBs3sax (OITK-1)

- Cnoco0eH MpOBOJUTH SKCIEPUMEHTAIbHBIE UCCIEIOBAHNS U UCIBITAaHUS 110 33JJaHHOM METOJIUKE,
HaONIO/IeHUsT M M3MepeHus, oOpalaThiBaTh M HHTEPIPETUPOBATH SKCIEPUMEHTAJIbHbIE JIaHHBIE,
IpUMEHSST MaTeMaTuueckue, ¢usndeckue, (U3MKO-XUMHUYECKHE, XHMHUYECKHe, OMOJIOTHYecKHe,
mukpobuoiornueckue metonl (OI1K-7)

WNHaukaTtopel M JECKPUNITOPBl YacTH COOTBETCTBYIOLIEH KOMIETEHIMH, (HOpMUPYEMOH B
Ipolecce MU3y4eHUs JUCHUIUIMHBI «boTaHuka ¢ ocHOBaMM (PM3HOJOTHHM PACTEHUI», OLIEHUBAIOTCS
[P NIOMOULIY OLICHOYHBIX CPEJICTB.

[Tnanupyembie pe3ynbTaThl 00y4eHHs 10 qucuuIinHe «boTaHuka ¢ ocHOBaMU (hU3UOJIOTHHI
pacTeHui», uHAUKaTOpbl HocTrxkeHus komnereHnuit OI1K-1, OIIK-7, nepeueHb OIeHOYHBIX CPECTB

Ne Kon HanmenoBanue Kon IInanupyemblie pe3ybTaThl HaumenoBanue
/11 WHIUKaTOpa WHINKATOpa JOCTIKEHUS | TUIAHHPYEMOTO o0OyueHHS OIICHOYHBIX CPEJICTB
JIOCTHKEHUS KOMIIETEHI[UH pe3ynbTara
KOMIIETEHI[HH o0yueHHS
1. NI-1onk1 3HATh: 0COOEHHOCTH 3 (UA-1onk.1) 3HaeT: TeOpUTUUECKUE Bormpocet IS
CTpOCHUS U OCHOBBI CTPOCHHUSI H 3alIUTHl PE3yNILTATOB
(hYHKIIMOHUPOBaHUS (YHKIMOHUPOBAHHUS 1a00paTOPHBIX
KJIIETOK, TKAaHEH, OPraHOB KJIETOK, TKAHEH, OPraHoOB pabor, BOIIPOCHI
pacTeHui, pacTeHU, CUCTEMBI KOJUIOKBAYMA,
3aKOHOMEPHOCTH Pa3BHTHS PETYJISIHHA POCTa U BOTIPOCHI ISl CHAYd
PacCTUTEIILHOTO MHpa Pa3BUTHS PACTCHHIA JK3aMeHa
2. WNA-20mnx1 YMeTh: ycTaHaBIUBATh Y (UO-20mk.1) | YMeer: ycTaHaBIHBATH Bormpocet IS
BUJIOBYIO BUIOBYIO MPHHAJICKHOCTh | 3aIIATHl PE3yJIbTATOB
MPHUHAIIIC)KHOCTh pacTeHHi, UCTIONTB3Ys 1a00paTOPHBIX
pacTeHHA, UCTIONIB3YS OTIPENICITUTEIH, U pabor, BOIIPOCHI
OTIPENICITUTEIH, U OLICHUBATh 3HAUCHUE UX B KOJUIOKBHYMa
OLICHUBATH 3HAUCHUE UX B MPUPOJIC, YKU3HU YETIOBCKA,




OpHPOJIE, KUIHH B OHOTEXHOJIOTHYECKHX
YeIIOBCKa, B nporeccax
OMOTEXHOTOTUIECKUX
nporeccax
3. NI-30mk-1 Bnagers: MmeToaukaMu B (UO-3pnk.1) | Bnageer: metogukamu Bonpocst TS
aHAJIN3a ¥ OLCHKU aHaJIN3a ¥ OLCHKU 3aIIUTHl PE3YJIBTATOB
pe3yIbTaToOB pe3yIpTaToB Ta0OPATOPHBEIX | Ja0OPATOPHBIX
71a00paTOPHBIX U IOJIEBBIX HCCIIeIOBAHUIT; METOAUKON | pador, BOIIPOCHI
HCCIIEIOBaHU; ONPEIEIICHUS PACTEHUH, KOJUIOKBHyMa
METOAUKOHN ONpe/eNICHUS MOpP(}O-aHATOMHYECKOTO
pacrenuii, Mmopdo- OIMCAaHUA PACTCHUN;
AHATOMHYECKOTO HaBBIKAMH TEXHHKH
OITICAaHUsI PACTCHUIT 6e30macHOCTH P paboTe B
Ouonornyeckon
nabopaTopuu
4, NI-1onk.7 3HaTh: 0COOEHHOCTH 3 (U-1onk.7) | 3Haet: Guomoruyeckue, Bormpocet IS
CTPOCHHS U MHKPOOHOIOTHIECKIEe 3aIUTBHl PE3yJILTATOB
(hYHKIMOHUPOBAHUS METOIBI mabopaTOPHBIX
KJICTOK, TKaHEeH, OpraHoB pabor, BOIIPOCHI
pacTeHuH, KOJUIOKBHYMa
3aKOHOMEPHOCTH Pa3BUTHS
PaCTUTENBEHOTO MHpa
5. WJ-20nx-7 YMeTb: UCTIO0Ib30BaTh Y UA-20nk.7) | YMeer: MUKpOCKOTIHPOBaTh | Bompocst IS
OUTOJOTHYCCKUEC N 1 3apUCOBBLIBAThH IPEIiapaThbl 3alllUTBl PE3YyJIbTAaTOB
(u3MoIOrHYECKHE METOBI pPaCTUTEIBHBIX KIIETOK, 1ab0paTOPHBIX
aHAITN3a IS O[CHKH TKaHe# U OpraHoB pabor, BOIPOCHI
CTPOCHHS KOJUIOKBHYMa
(YHKINOHHPOBAHHS
PACTUTENBHBIX KIIETOK,
TKaHEH U OpPraHoB
6. NI-30mk.7 Bnangers: MmerogamMu B (MO-30nk.7) | Bmameer: MeTogukamMu Bonpocst IS
71abopaTOpHBIX paboT U aHaJIN3a ¥ OLCHKU 3aI0UTBHl PE3YJIBTATOB
npruéMaMH UHTEPIPETALHN Pe3yIbTaToB JIAOOPATOPHBIX | JIA0OPATOPHBIX
MOJIyYEHHBIX PE3YJIbTaTOB WCCIIeIOBaHUI; METOAUKOW | paboT, BOIIPOCHI
OIpe/IeNICHHsI PACTCHHIA, KOJUTOKBHyMa
MOpP(0-aHATOMHUYECKOTO
OIMCAaHUS PACTECHUN;
HaBbIKaMU TECXHHUKHU
6e3omacHOCTH IIpH paboTe B
Omoornaeckoit
nabopaTopun
4. COAEP KAHUE JUCHUITJIMHBI
4.1. Y4eOHO-TeMaTHYECKHUI IJIaH
3aounasi popma o0yueHus
KonuyecTBo yacoB
Homep KOHTAKTHOM padoThI ¢
HaumenoBanme pa3ueJa,
pa3zaena, TeMEI npenojaaBarejieM
TeMbl IpaxkTuy. JlaGoparop.
Texuuu
3aHATHS | padoThI
1 Tema 1. BBenenue B 60TaHUKY 1 (PU3HOITIOTHIO 05
pacTEeHUH. '
2 Tema2. CtpykTypHast 60TaHUKA. 1 1 2
3 Tema 3. ®U3MOIOTHS PACTSHUH. 1 1 2
4 Tema 4. CucremaTtuka pacTeHHM. 1 - -
5 Tema 5. PacTenue kak caMmOOpraHu3yroIas, 05
CaMOpPCTyJIMpyromasacsa U CaMOpPa3BUBAOIIAICA CUCTEMA '
Bcero: 4 2 4




4.2. ConeprxkaHue JIeKIIUOHHBIX 3aHATHI

Tema 1. Beeoenue 6 6omanuxy u gpuzuonocuro pacmenuit

[Tpenmer, 3agauun, MeToAbl O0TaHUKH. MecTO 1 3HaYeHHe OOTAHUKH B CHCTEME OMOJIOTHYEeCKIX
mucuuiuiiH. OCHOBHBIE pa3fenbl OOTaHWKH: aHaroMus, Mopdosorus, QHU3UOIOTHUA PACTECHHA,
cUCTeMaTHKka, (QopucTuka, 5Kosorus, ¢uroueHonorus. Vcropus pa3BuTvs OOTaHUKH. 3acilyru
OTEYECTBCHHBIX U 3apyOC)KHBIX YUEHBIX B PA3BUTHUHU PA3IUYHBIX HAMPABICHUN OOTaHWKU. 3HAYCHHE
OOTaHUKHU Ui KU3HU U IPAKTHUECKOW AESITENbHOCTU YelOBEKa. 3aJaud U HaIlpaBJICHUS Pa3BUTHUS
¢u3nonoruu pacTeHH Ha COBpeMEHHOM 3Tane. PacTenue, kak 0OBEKT HccieloBaHUs (U3NOIOTHH
pacTeHu. YPOBHU HMCCICIOBAHUS: CyOKJICTOYHBINA, KICTOUYHBIM OpraHU3MEHHBIM, OMOIEHOTHYCCKUH.
Crnenuduueckue MeTo bl GUTOYUZNOIOTUHN KaK HAYKH.

Tema2. Cmpykmypuas 6omanuxa

Oco0eHHOCTH cTpoeHusl U (PU3MOJIOTHH KJIeTOK pacTeHuii. OOmuii TIaH CTPOSHUST PACTHTEIIbHBIX
KJIETOK, UX OTJIMYME OT KJIETOK >KMBOTHBIX. DYHKIIMM PACTUTENBHON KJIETKU. OCHOBHBIE NPUHIIUIIBI
KHU3HEEATEIbHOCTH pacTUTENIbHON KieTku. CTpoeHne u (QyHKIMM KOMIIOHEHTOB kieTku. CTpoeHue,
CBOMCTBA M (PYHKIIMH KJICTOUHOW CTEHKH. BTOpHYHBIE N3MEHEHUS KJIETOYHON CTEHKH (JTUTHU(DHKAIH,
cyOepuHM3alMs, MUHepaiuzauusi, ociau3HeHue). Ilonatme o mopax. Amnoact, CHUMIUIACT.
MeMOpaHHBI TPUHIMI OpraHu3aluu npotoruiacta. IlpoGrema MeMOpaHHOW NPOHUIIAEMOCTH.
[InacTunpl: TUBL, CTpoeHUE, (PYHKIMM, U3MEHEHHE B IPOLECCe OHTOreHe3a pacTeHuil. Bakyomu:
oOpa3oBaHHe, CTpOeHHE (YHKIWH, HU3MEHEHHE B TPOIECCE JKU3HEACATEIBHOCTH pPACTCHUH.
Bonoobmen pacturenbHO# kiaeTku. MoJekyisipHas CTPYKTypa, (u3MuecKkue CBOWCTBA M 3HAYECHUE
BOJABl B JKM3HEAEATEIBbHOCTU pacTUTENbHOro opranusma. CoctosiHue BOAbl B KieTke. OCHOBHbIE
3aKOHOMEPHOCTH IOTJIOLIEHUS BOAbI KIETKOW. OcMmoTndeckue sABiieHUus. OCMOTHYECKOE J1aBIICHUE.
PazHo0Opasue pacTUTENBHBIX KIETOK B CBSI3M C BHIITOJIHAEMBIMU MU (DYHKIIASMHU.

Txanu pacrenmii. [Toustue o Tkansax. [IpuHIKIIBL KIIacCUPUKALMN PACTUTEIbHBIX TKaHEH. AHATOMO-
Mopdonorunueckne u QyHKIIMOHATBLHBIE 0COOEHHOCTH TKaHel. MepucTteMbl (00pa3oBaTeIbHbIC TKAHH).
ITonoxxenue B tene pacteHuil. [lokposusle TkaHu. [lookeHNnEe MOKPOBHBIX TKaHEW B T€J€ PaCTCHM,
¢bynkuuu, kiaccupukamms. OOmmid miaaH crpoeHus ycreumna. OOpa3oBaHHE M POJIb KOPHEBBIX
BOJIOCKOB. DOpMHUPOBaHHE M CTPOEHHE BTOPUYHON MOKPOBHOHM TKaHM (mepuiuepMmsl). OOpas3oBaHue,
cTpoeHue U ¢QyHkuus yeueBndek. OCHOBHbIE TKaHU (mapeHXuMbl). [lojoxeHue B Tene pacTeHMH,
NOJU(YHKIMOHATBHOCTh TAPEHXUM B CBSI3U C BBINOJHSAEMBIMH (DYHKIMAMU. MexaHn4yecKue TKaHU.
[lonoxxenne B Tene pacTeHus, 3HaueHue. Knaccuduxarmus. IlpoBomsmue TkaHu. OYHKIUH
npoBoasmux TkaHeill. Kiaccudukanums mnpoBomsmux TkaHeil. OOmmias XapakTepUCTHKAa KCUIJIEMBI.
CrpoeHue M TUNBI TpaxealdbHbIX AIEMEHTOB (TpaxeuJ u Tpaxel). OOmas XapakTepUCTUKa (IIOIMBI.
CurtoBuansle kieTkd. OOpa3oBaHME CHTOBUJIHBIX TPYOOK B IIpolLlecCe€ S3BOJIIOLMUM M B XOJe
oHToreHe3a. [IloHsATHE 0 COCYyAMCTO-BOJIOKHMCTBIX ITydyKax. BbleIUTENbHBIE  CTPYKTYpHI.
Pacnionoxxenue, knaccuukanus, cTpoeHue, (yHKIUH, 3HAUEHHE B JKU3HU PACTEHUH pPa3IUYHBIX
BBIIETTUTENIbHBIX CTPYKTYP.

AHaTOMO-MOP}0JI0THYecKOe CTPOCHHE OPTaHOB PACTEHUH

Boixop pactenuii Ha cyiry. OcoO€HHOCTH KU3HU PAaCTEHUI B HA3€MHBIX YCIOBUSX. T€I0MHasi TeOpusl.
PexoHcTpyupoBaHHasi cxeMa CTPOCHMs NEpPBOMNOCENEHIEB CyIH (NCUIO(GUTOB, WM PUHUO(DUTOB).
BozHukHOBEHHE OpraHOB: KOpHEH, cTe0Is, INCTHEB.

Kopenb. OcHOBHBIE PYHKIIUH U CTpOeHHE KOpHA. PazBuTHe kopHS B oHTOreHe3e. CTpoeHne KOPHEBBIX
CHUCTEM B 3aBUCHUMOCTH OT YCJIOBUN Cpelapl W BHJOBBIX OCOOEHHOCTEH pacteHuil. Meramopdo3sl
kopHeil. CUMOMO3 BBICIIUX PAaCTeHUH C APYTMMHU OpraHU3MaMu, OCOOCHHOCTH M THIBI CHMOMO03a, €ro
3HAuYEHUE.

[ToGer. [Monstue o mobere. Tumbl moberoB. Y3en, mexaoysnue. Jlucropacnonoxenue. CTpoeHue
MOYKM Kak 3ayaToyHoro moOera. Tumbl mouek. CTpoeHue KoHyca HapactaHus mnoOera. PaszBurtue
nmouek. Metamopdo3sl mobera.

Crebenp Kak KOMIOHEHT mobOera u ero ¢yHkuuu. Popmel, pa3mepsl cTebneli. BeTBienue crebneii:
JMXOTOMHUYECKOE, MOHOIIOJMAIbHOE ¥ cUMIoAnaabHoe. OcOOEHHOCTH CTPOEHUS cTeOeH.

Jlucr xak kommnoHeHT mnobOera. DyHkiuu jucta. OCHOBHbIE YacTU JMCTa (OCHOBaHUE, JHCTOBAs
IUTACTUHKA, YePEIIOK, MPUIUCTHUKN). [IpuHIMTBI KIaccupukanuy aucTbeB. Mophosiorus u aHaToMus
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muctheB. JKunkoBanue. JlucropacnosnoxkeHue. BiusiHue ycloBUH Ha  CTPOEHUE  JIMCTHEB.
Metamop¢o3sl mucTheB. Jlucronan, ero 3HaueHUe B KU3HU PACTEHUH, MEXaHU3M JIMCTONA/1A.
[IBerok. OOmmii mmaH cTpoeHUs IBeTKa. OKOJOIBETHUK: TOHATHE, (YHKIIUU, CTPOCHHE, THIIBI
OKOJIOLIBETHHKA. AHJpOLEH: moHaTue, Tuibl. [ mHenen: nonsrue, tTumnsl. [IpuHIMDBL KIaccudukanum
uBeTkoB. [loHsaTHe 0 ¢popmynax u nuarpaMmax IBETKOB, MPUHIUIIBI UX cocTaBieHus. Pacnonoxxenue
BEeTKOB Ha pacteHHH. ConBeTHs: OCOOEHHOCTH CTpPOCHHUs, Kiaccu(uKkauusi, OHOIOTHYECKOE
3Ha4YCHHUE.
IIBerenne u ombuieHue. Tumbl ombuleHUs. CBS3b CTPOEHUS IIBETKOB CO CIOCOOOM OIBUICHHS.
[Ipopacranue npuIbLIBI HA phUIbLIE NecTUKA. [Iporiecc TBOMHOIO OMI0I0TBOPEHUS TOKPHITOCEMEHHBIX
pacTeHuii, ero OWMOJIOTMYECKOE M HBOJIOLIMOHHOE 3HaueHue. Pa3BuTue 3HOOCIIEpMa U €ro THIIHI.
OO0pazoBaHue 3apoIbIIa.
O6mmit Tnan cTpoeHus ceMeHu. Mopdoriorudeckoe pazHooOpaszue cemsH (Tumbl ceMsH). [Lmox:
MOHATUE U CTpPOEHHE. XapaKTePUCTHKA OKOJOIUIOJHUKA, ero Omojornueckoe 3HadeHue. [IpuHIumb
KJ1accU(UKALIUU TUIOJOB.

Tema 3. @uzuonozus pacmenuii

Boaubiii 00MeH M BOAHBINH 0ajaHC pacTUTeNbHOro opraHmsMma. [lornoiieHue BOABI PaCTEHUEM.
PaGora xopueBoii cuctembl. PamuanpHbiii Tpancmopt. IlyTu OnMKHEro W JalbHEro BOCXOSIIETrO
TpaHcnopTa. JIBuXKyIire cuiibl TOKa BOAbl B pacTeHUU. TpaHcnupauus. PU3M0IOrHYEcKOe 3HAUYECHUE
TpaHcniupauuu. KonnuecTBeHHbIE MOKAa3aTeNy TPAaHCIHUPALUWUA: HWHTEHCUBHOCTb, IPOJYKTUBHOCTb,
TPAHCIHPAIMOHHBI  KOA((HUIIMEHT, OTHOCUTENBbHAS TpaHCIHpaIys. BHIbI  TpaHCIHpAIIH.
®u3nonorusd yCTbUYHBIX JBWKEHUU. CyTOYHBIM XOJ TpaHcnupauuu. MeToasl U3MepeHus
WHTCHCUBHOCTH TpaHcnupanuu. CrocoObl CHIDKEHHs TpaHCHHpanuu. BogHelii oOMeH y pacTeHuit
Pa3HBIX 3KOJOTHYEeCKUX rpymni. OcoO0eHHOCTH BOJHOTO OOMEHA Yy PacTeHMi pa3HBIX IKOJIOTUYECKUX
TPYII U IyTH aJlaliTallid paCTEHUN K BOJHOMY Ie(DUIIHTY.

®otocunte3. PoTocuHTE3 Kak OCHOBa sHepretuku Ouocdepsnl. [lmanerapHas ponb (oTocuHTesa.
Onpenenenue, ypaBHeHUe, 3HadeHue porocuHTe3a. Mcropuueckoe 3HaueHne pador K.A. Tumupsizena.
Ponp ¢dortocuHTe’a B mporeccax IHEPreTUYECKOro M IUIACTUYECKOTO OOMEHa pPacTUTENbHOIO
opranuszMa. Jlucr kak opran ¢orocunTe3a. CTpyKTypHas opraHuzanusi (OTOCHHTETUYECKOTO
anmapata. [IMrMEHTBl XJIOpOIIAcTOB. OJKOJOTHYECKOE 3HAYEHHE CIEeKTPaIbHO-Pa3IUYHbBIX (opM
MUTMEHTOB y (DOTOCHHTE3UPYIOIINX OPTaHU3MOB.

CeeroBasg (Qasza ¢orocuHTe3a. DJIEKTPOHHO-BO30YX/IEHHOE COCTOSIHME IHUIMEHTOB. JIEKTPOHHO-
TpaHCIOPTHAsE 1Lenb QorocuHTe3a. [IpeacTraBieHuss O COBMECTHOM (YHKIIMOHHPOBAHHUU JBYX
dotocuctem. CBsizb poTocunTeTnueckort accumMusanuu CO, ¢ GOTOXUMUYECKUMU PEaAKIIHSIMH.
Merabonuszm yriepoaa mnpu (orocuHTede (TemHOBas ¢asa). Perymsaums mporecca ¢GoTOoCHHTE3A.
3aBUCUMOCTh OTOCHHTE3A OT (PAKTOPOB BHELIHEW U BHYTPEHHEH CpeIbl.

JAbixanue pacrennii. Onpenenenue. Ypapaenue. 3nauenue. Crnenuduka npixanus y pacteHuid. CBsizb
npixaHus U porocuHTeza. OYHKIMOHANIBHBIE COCTABIISIIOIIME Tpoliecca AbixaHus. KonnmuecTBeHHBIE
MoKazareiu razoooMeHa. Ponb IbIxaHus B yrpaBieHUH IPOYKIIMOHHBIM IIPOLIECCOM PACTEHHH.
OcHOBHbBIE MYTH AUCCUMUISAIMU yriaeBonoB. [lento3zodocdarupnii myrs. ['mukonus. Huxn Kpebca.
['muokcumatHeld LMK OTH. Kommiekchl — mepeHoca  3JIEKTPOHOB. OxkucnurensHoe
dbochopunupoBanue. Perynauus papixanus. 3aBUCUMOCTh JbIXaHHS OT BHYTPEHHUX (DaKTOPOB.
DKOJOTHYECKHE aCMeKThI JIbIXaHUSI.

MunepajibHOe NMUTAHWE pacTeHMH. Pa3sBuTue ydeHUS O MUHEPAIBHOM NUTaHUM pacteHui. Poib
pacTeHui B KPyroBOpOTE MUHEpAIBHBIX JIeMEHTOB B Ouochepe. Meroasl nccnenoanus. Kopaesoe
MUTaHUE KaK BaXHEHININUN (akTop YIpaBlIeHUs MPOAYKTUBHOCTHIO U Ka4eCTBOM ypoxkas. Kpyrosopor
JJIEMEHTOB MUTaHUS B pacTeHusx. Puznonornyeckas M OMOXUMHUYECKas POJb MAKpOJIEMEHTOB U
MUKpO3JIeMeHTOB. OCOOEHHOCTH a30THOTO MHUTAHWS PACTCHUU. BiusHHE BHENIHMX U BHYTPEHHHX
(hakTOpOB Ha MHUHEpAIbHOE MUTAHHE PACTEHUH.

Poct u pa3Burue. [Tonstue o6 oHTOreHe3e, pocTe M pa3BUTHH pacTeHHi. KieTouHnbsle 0CHOBBI pocTa U
pazButus. Poct pacrenwmii. Jlokanuzanusi pocta pacteHuid. OCOOEHHOCTH POCTa OPTaHOB PACTEHUH.
BrnusiHue BHyTpEeHHHUX U BHEIIHUX (PAKTOPOB HA POCT paCTEHUI.

®uroropmonsl. Knaccudukaius, HaxoXJAEHUE B PaCTEHUSIX, METa00JIM3M, (pu3nojoruyeckas poib
ropMoHOB. @UTOrOPMOHBI Kak (haKTOPBI, PETYIHUPYIOLIHE POCT U Pa3BUTHE 1IETOCTHOTO PACTEHUSI.
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Mopdonorudeckue, GU3HOTOTHUUECKHE U OMOXMMHYECKUE TTPU3HAKU OOITUX BO3PACTHBIX M3MECHEHHI
pacrenuil. Perynsauus pa3sutus pacteHuil. Llukinndeckas Teopust CTapeHus U OMOJIOKEHUS PACTCHUN B
oHTOreHe3e. PU3MONOTUsl IIBETEHHUs, OMBUICHUS M oruiofgoTBopeHus. [lokoit pacteHuit. CriocoOs
JBUKEHUS Y paCTeHUU. Tponu3Mbl U HACTHUH.

YcroitunBocth pacrennid. opMupoBaHue UMMyHHTETa pacTeHud. Puznonorus crpecca. 3aluTHO-
MPUCIIOCOOUTENFHBIE PEAKLUU PACTEHUH TMPOTUB TOBPESKAAONIIUX CTPECCOPOB. XOJIOIOCTONKOCTS.
Mop0o30yCTONYMBOCTb. 3UMOCTONKOCTb. 3acyX0yCTOHYUBOCTb. ConeycToi4MBOCTb.
lazoycroiiunBocTh. PamunoycTOWYmMBOCTE. YCTOWYMBOCTH K HWH(PEKIHOHHBIMOONE3HSIM. TecTs
YCTOMYMBOCTU PACTCHUH.

Tema 4. Cucmemamuka pacmeHuil.

Ponp cucremaTMku Kak CHHTETHYECKOM Ouonorndeckoil Hayku. OCHOBHBIE TAaKCOHOMHYECKHE
KaTreropum W TakcoHbl. CHCTeMa HepapXW4YeCKHX eAWHUI] Kiaccupukanuu. Bujg kak OCHOBHas
TaKCOHOMMUecKasi Karteropus. Pasnenenue wnapcrBa pacreHuil Ha 1Ba mnojauapcerBa. Kparkas
XapaKTepUCTHKA BBICHIMX M HU3IIMX pacTeHMH. THUINBI MOJOBOIO Ipolecca y HU3LIUX U BBICIIMX
pacrenuil. [loHaTne O XU3HEHHOM LMKIE M MOKOJIEHUSAX y pacTeHuil. OCHOBHBIE 3aKOHOMEPHOCTH
yepe0BaHus OKOJIEHUH (CMEHBI (pa3 pa3BUTHS) U AKU3HEHHBIEC LIUKJIIbl Y PACTCHUM.

Huzmme pacrenns. OcHOBHbIE NpPU3HAKM Bopopociiell. OCOOEHHOCTH CTpPOEHHs KJIETKH Npo- U
9YKapUOTUYECKUX Bogopociell. Baxuelue npeacraBurenu. BereratnBHoe n coOCTBEHHO Oecrionoe
pasMHOXXeHHe Bojgopocieil. OCOOEHHOCTH KU3HEHHBIX LIMKIOB Bojopocieil. BiusHue abuotuueckux
1 OMOTHYECKUX (haKTOPOB OKPYKAIOIIEH Cpelbl Ha Pa3BUTHE BOAOPOCICH. 3Ha4YeHHME BOAOPOCICH B
IIPUPOZE U XO3SHCTBEHHOM NEATEIbHOCTH YEJIOBEKa.

OOmias xapakTepucTHKa U OCHOBHbIE MNpu3Haku rpuboB. Pa3smHoxeHue rpubos. Baxueimue
npejacraBuTesin rpuboB. BiusHue (GakTopoB OKpyKaromield cpelpl Ha pOCT M pPa3BUTHE TI'pUOOB.
3HadeHue rpuboB B MPUPOJE U XO3SHCTBEHHON ACATEIHHOCTH YEJI0BEKa.

OOmast ~ XapakTepuCTHUKa, CTPOCHHE  TajjloMa, pa3MHOXEHME  JHMIIAHMKOB.  XapakTep
B3aMMOOTHOLIEHUNH TpuOOB M BOXOPOCIU B JHIIaliHUKE. OCHOBHbBIE NPEJICTAaBUTENIN. 3HAUCHUE B
IIPUPOJIE U )KU3HU YETIOBEKA.

Boicime cnopoBbie pactenus. OOuiast MOpQoI0ro-aHaTOMUUYECKask XapaKTEPUCTHKA, Pa3MHOXKEHHE
otaena MoxoBHuaHble. OCOOEHHOCTH KU3HEHHOTO LUKJa. JledeHne Ha KiIacchl, MX XapaKTepHCTHUKA,
OMOJI0rHs, 3KOJOrHus, reorpauueckoe paclnpoCTpaHeHHWE W NpeAacTaBuTenu. Ponp B mpupone u
3HAUEHUE NI YEIOBEKa.

OOmiasi xapakTepuCTHKa OTHeNa IJIayHOBUAHbIE. [IponcxoxaeHue, *XKU3HEHHBIM IUKJI, paBHO- U
Pa3HOCIIOPOBOCTh, OCOOEHHOCTH BHEIIHEr0 M BHYTPEHHETO CTPOEHHsI Oecroioro M IOJIOBOIO
nokoJieHni. PacripocTpanenue, YyucieHHOCTh, 3HaueHue. Kiaccudukanms.

OOmiast xapakTepuCTHKa OTJeJla XBOIIEBUJIHBIC: JKU3HEHHBIH LMK, MOP(}OJIOro-aHaTOMHUYECKUE
OCOOCHHOCTH CTPOEHUSI BET€TATHBHBIX OPraHOB, Pa3BUTHE U CTPOEHHUE cropoduTa U ramerodura.
DKosornyeckue OCOOEHHOCTH, reorpauueckoe pacrnpocTpaHeHue M 3HaueHue. Kiaccudukanus
XBOIICOOPa3HBIX.

OO1m1ast XxapakTepUCTHKA OT/AeNa ManoOpOTHUKOBUIHBIE: OCOOCHHOCTH KU3HEHHOTO LIMKJIa, BHEIIHETO U
BHYTPEHHEI0 CTPOEHHUs crnopodura u raMmeropura. IKOIOrus, reorpapuueckoe pacupocTpaHEeHue U
YHUCIEHHOCTh pa3nyHbIX Ipymi. Poias B mpupone. IlpoucxoxneHue M (UIOreHETHUECKUE CBSI3U
otnena. Knaccuduxarusi.

Bbiciime nBerkoBble pacreHusi. OOmme YepThl CEMEHHBIX KakK BBICIIETO JTara 3BOJIIOLUHU
COCYTUCTBIX pacTeHHuil. OOuire 0coOEHHOCTH >KM3HEHHOIO IMKJIa CEMEHHBIX PAacTeHUM, CBSA3b CO
CIIOPOBBIMHU PACTEHUSIMHU.

OTtzen rojoceMeHHbIe: MPOUCXOXKIEHNE, OCOOEHHOCTH KU3HEHHOro IuKia. OOmas xapakTepucTHKa
ciopo¢uTa, CTPOCHHUE BETETATUBHBIX M PENPOAYKTUBHBIX OpraHoB. OIJIOJOTBOpEHHE, Pa3BUTUE U
CTpOEHHE CeMsIH. DKOJIOTHSI U Teorpaduiyeckoe pacpoCcTpaHEeHUE TOJI0CEMEHHBIX, poiib B Onochepe u
3HAUEHUE [ yeloBeKa. Pa3ieneHue Ha KilacChl CarOBHUKOBBIE, COCHOBBIE, THHKIOBBIE, THETOBBIE.
OTznen MOKPBITOCEMEHHbIE: O00Ias XapaKTePUCTHKA MOKPHITOCEMEHHBIX pAacTeHHUil: 0COOEHHOCTU
KU3HEHHOT0 IIMKJIa, pPa3HOOOpa3ue >KU3HEHHbIX (OpM, MOpP(HOIOTHUECKHE U aHATOMHUYECKHE
0COOEHHOCTH CTPOEHUSI BEr€TaTUBHBIX U I'€HEPATHBHBIX OpraHoB. Pa3BUTHE U CTPOECHUE MY>KCKOTO U
&KEeHCKoro rameTopuToB. OIUIOOTBOPEHHE U Pa3BUTHE CEMEHU U Iuioaa. OCHOBHBIE HAIpaBICHUS
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MOP(OTOTHUECKONH ABOJIIOIIUN TTOKPBITOCEMEHHBIX. JKOJOTUYECKAs TNIACTUYHOCTh, POJIb B CIIOKEHUHU
paCTHTENHFHOTO TOKpPOBa W B KH3HU uenoBeka. Kmacc JIBymonmbHbie. OCOOEHHOCTH CTPOCHUSI.
Knaccudukanms. CemeiictBa Marnonuensie, JltotukoBsie, bepe3oseie, ['Bo3auunsie, KpecTonpeTHsie,
PozoBeie, boOoBeie, 3onTHunble, CroxHonBeTHble, I[lacienoBeie, ['yOouBeTHble, o0O0mas
XapaKTEePUCTUKA, OTIUIUTEIIbHBIC TIPU3HAKH, CTPOSHUE I[BETKA, MIPEACTABUTENM, 3HAUCHHE B TIPUPOJIC
u ku3HM uyenoBeka. Kiacc OpmnomonbHble. OcobGeHHoctn crpoenusi. CemelictBa YacTyxoBsie,
Jlunewtasie, Opxuaasie, OCOKOBBIE M 3JaKd: OOIIasl XapaKTEPUCTHUKA, OTIWYUTEIbHBIC MPU3HAKH,
CTPOCHHE [IBETKA, MIPEICTABUTENIH, 3HAYCHHE B IPUPOJIC U )KU3HU YEITOBEKA.

Tema 5. Pacmenue Kak camoopzanusyiouiasn, camopezyiupyrouianca u camopa3eusarujaics
cucmema

Perynsauus )KM3HEHHBIX (YHKIUH M CUCTEMbI 00€CIEUYeHUs] TOMEOCTa3a B PACTUTEIILHOM OpTraHU3MeE.
WuTerpanuss  (QU3MOIOIMYECKMX IPOLIECCOB B  PACTUTEIBHOM OpraHM3Meé U €€ CBsi3b C
IIPOAYKTUBHOCTBbIO pacTeHuid. KynpTypa TkaHed M KIETOK pacreHud. lcnosb3oBanue ee B
ouotexHoioruu. I'mbpunnzanus kinerok. ['eHHas MHXKEHEPHsL.

4.3. JlabopaTopHble 3aHATHS

HopmaTus
Homep | HammeHoBaHue . BpeMeHH, Yac.
HaumeHnoBanue j1a00paTopHOii padoThI
pasneua, pasaeJa, ®opma
TeMbI TeMbI o0yueHus
3aounasn
O3HakoMJIeHUE ¢ TpaBUIaMH pabOTHI B 1a00OPaTOPUH.
HHcTpyKTax 1o TeXHUKE 0€30MaCHOCTH.
CrpoeHue pacTUTeNbHON KIeTkH . Pu3nosnorus
2 CrpykTrypHas pacTUTENbHOU KIETKU. SIBlIeHNe TU1a3Monusa u 5

OoTaHUKa. neriazmonusa. CTONKUN U BpEMEHHBIH I1a3MOJIu3.
BiusHue HoHOB Kanus U KaJIbIMs Ha IPOHULIAEMOCTDH
TOHOILIAacTa. 3anacHele BeniecTBa. CTpoeHue 000JI0uKn
KJIETOK. PacTuTenbHbIe TKaHH.

HaGuroienue 3a yCTbUUHBIMU IBUKEHUSIMH 1101
MuKpockonoMm. O0pa3oBaHue KpaxMaia B 3eJIEHbIX
JIUCTBSIX HA CBETY. 3HaUY€HUE XJIopouiuia s
00pa3oBaHMs B JIUCThIX Kpaxmaina. OOHapyxeHue

®duznosorus .
3 ACTeHM IpIXaHus pactenuil. @epmMeHTsl apixanus. OnpeaeneHne 2
p ) KapocTOMKOCTH pactenuit. Onpezaenenue
TEMIIEPaTypHOTO IIOPOTa KOATYIISIUU [IUTOIIIA3MBI.
YcroiunBOCTh pacTEHUH K 3aCOJIEHUIO. Y CTOMUHUBOCTD
pacTeHui K JEUCTBUIO TSDKEIIIX METAJUIOB
Bcero: 4
4.4. IlpakTU4ecKkne 3aHATHUS
Hopmatus
Homep HaumeHoBanue . P
HaumeHoBaHue npakTHYecKOi padoThl BpPEMEHH, 4ac.
pasjaeana, pasjaeia,
3aouHnas ¢popma
TeMbl TeMblI
o0yueHust
2 CrpykTypHas AHATOMO-MOP(OIOrUYECKOe CTPOEHHE OpraHOB 1
OoTaHUKA. pacTeHui
., | MuHepanbHOE nuTaHUEe, POTOCUTES, IbIXAHUE
3 Du3NOIOTHS paCTESHUH. p ’ (bv e ’ 1
POCT U Pa3BUTUE PACTCHUH.
Bcero 2




4.5. KonrpoJsbHasi padora

KontponbnHast pabora mocBsmieHa Oosee TiIyOokomMy wu3ydeHuto TeM: «CTpyKTypHas
OoTaHUKa, «DOU3N0I0THUI pacTeHuiny, «Cucremarnka pacTeHui, «Pacrenue Kak
CaMOOpraHU3yIoIIasi, CaMOPETYIHPYIOIIasics U camMopa3BUBaroIascs cuctemay. KonrponpHas paborta
oopmisiercs B peqaktope Word. ®opmar kumxHbii, A4. [Tosst: odhopmitenuem mosieit: ieBoe — 30Mm,
mpaBoe — 10 MM, HmkHee — 20 MM, BepxHee — 20 mm. AG3anusnii orcrym — 1,25 em. [lpudt — Times
New Roman 14, untepBan 1,5. B koHue pa®oTbl MaeT NPOHYMEPOBAHHBIM CIMCOK MCTOYHHKOB U
JTUTEPaTyphl B al1(PaBUTHOM MOPSIKE.

5. METOANYECKHUE YKA3AHUSA UISA OBYUYAIOIIIUXCA
1O OCBOEHMIO JUCHUIIJIMHBbI

[Tpu npocnymuBaHUN JIEKIUH PEKOMEHYETCsl B KOHCIIEKTE OTMEYaTh BCE BaXKHbIE MOMEHTHI,
Ha KOTOPBIX 3a0CTpACT BHHMAHUC IIPCHIOAABATCIIb, B YaCTHOCTU TC, KOTOPLIC HAIIPABJICHBI Ha
KayeCTBEHHOE BBIIIOJHEHHE COOTBETCTBYIOLIEH 1a00paTOpHOI paboThI.

[IpenogaBarenemM 3amylaHUPOBAHO MCIOJB30BAaHUE MPHU YTEHUU JIEKUUN TEXHOJOTUHU y4yeOHOMH
muckyccud. [loatomy pekomenayercs (QUKCHpOBATh JUIsl ce0s MHTEPECHBIE MOMEHTHI C LENIbI0 MX
AKTHUBHOI'O O6Cy)KIIeHI/I$I Ha JUCKYCCHUH B KOHIC JICKIINU.

3a70roM KauyeCTBEHHOI'O BBINOJHEHHsI JA0OPAaTOPHBIX M MPAKTUYECKUX pPabOT SBISETCS
CaMOCTOATCIIbHAA IOATOTOBKA K HHMM HAKaHYHC IIYTEM IOBTOPCHUA MATCPUATIOB H@KHHﬁ.
PexomeHryeTcst MOArOTOBUTH BOMPOCHI 110 HESCHBIM MOMEHTaM M OOCYAUTH MX C IIPENojaBaTelieM B
Hayaje JJabopaTOpHOHW WM MPaKTUUYECKON padOTHI.

[IpenonaBaTeneM 3alulaHUPOBAHO MPUMEHEHHE Ha Ja0OpATOPHBIX M MPAKTUUYECKUX 3aHATHUAX
TEXHOJIOTUH pa3BUBAIONIETO OOYYEHUS, KOJUIEKTUBHOTO B3aMMOJCHCTBHS, pa30opa KOHKPETHBIX
curyauuid. IlosTOMy mNpHBETCTBYeTCS TpPYNIOBOM METOJA BBIIOJIHEHUS J1a0OpaTOPHBIX U
MPAaKTUYECKUX pPadOT, 3alIUThl OTYETOB, a TAKKE B3aUMOOIICHKA M OOCYXIEHUE pe3yIbTaToOB
BBINOJIHEHUS JJAOOPAaTOPHBIXU PAKTUYECKUXPAOOT.

PGKOMGHI[yeTCSI THIATCIIBbHO HpOpa6aTI)IBaTI) Marepural JUCHUIIJIMHBI IIPU CaMOCTOSITEIbHOM
paboTe, ydacTBOBaTh BO BCeX (popmax OOCYKAECHHS M B3aUMOJICHCTBHA, KaK Ha JICKIUAX, TaK U Ha
na60paT0pHr,1x N MOPAKTUYCCKHUX 3aHATHUAX B MHCIIAX JTY4YHIEro OCBOCHHA MaTcpuala U IMOJYUYCHUA
BBICOKOH OILIEHKH I10 Pe3yJIbTaTaM OCBOEHHUS JUCLUILINHEL.

BeinonHeHne caMocTosATEIbHOM PadOThI OIPA3yMEBAET CAMOCTOATEIBHOE U3YUEHUE PA3/IeIIOB
JUCLHUIUIMHBL, TIOATOTOBKY K JIAOOPATOPHBIM U NMPaKTHYECKUM paboTaM, BBIIOJIHEHHE KOHTPOJIbHON
paboThl, HOJATOTOBKY K 3K3aMEHY.

PexoMeHayeMblii peskuM caMOCTOATEIbHOH PadoThl

HaumeHnoBaHnue PexoMeHnayemasi
BH/Ia CAMOCTOAITEIbHOI PadoThI TPY/10€MKOCTb,
aKaj. yac.
dopma
o0yueHust
3aounas
CamocTrosiTeJIbHOE H3y4YeHHEe TeM TMCIUIIHHBI: 120
Tema 1. Begennie B 60TaHUKY U (U3HOJIOTHIO PACTEHHIA. 10
Tema2. CtpykTypHast O0TaHUKA. 30
Tewma 3. ®u3nosnorus pacTeHui. 40
Tema 4. CucremaTika pacTeHUH. 30
Tema 5. Pactenue kak caMoOpraHu3yolias, CaMOperyIMpyomasics u 10
CaMOpPa3BHBAIONIASCS CUCTEMA.
IToaroroBka K J1aG0OPaTOPHBIM 3AHATHAM 4
(o 2 yaca Ha Ka)10e 3aHATHE)
IMoaroroBka Kk NpaKTHYeCKUM 3aHSATHAM 1
(o 1 yacy Ha KakJ10€ 3aHSTHE)
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Kontpoabnas padora 18

IloaroroBkKa K 3K3aMeHy 27

Bcero: 170

6. ®OH/I OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIMY MO JUCHMILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. OTueTs! 00y4aromUXcs MO 1a00PaTOPHBIMUA MPAKTUIECKUM paboTaMm.
2. Bonpockl k sK3ameny.

6.2. Hpoueuypa OLICHUBAHUA PE3YJIbTATOB OCBOCHUS IUCHUIIJIUHBI

DOk3amMeH mnpoBoaaTrcs B (Gopme ycTHOro coOecemoBanus. Bompocwkl conepikarcs B
HK3aMEHAIIMOHHOM OmieTe. DK3aMEHAI[MOHHBIA OWJIET BKJIIOYAeT 2 TEOpeTHYecKux Bompoca. Ha
MOATOTOBKY K OTBETY O0yYarouiemMycs JaeTcsi MUHUMYM 45 MUHYT.

Pe3ynbTarhl 5K3aMeHa 3aHOCSTCS MPENO/IaBaTEIEM B SK3aMEHALIMOHHYIO BEJOMOCTb, KOTOpas
C/aeTcsl BOPraHU3AI[MOHHBII OT/IET MHCTUTYTA B J€Hb 9K3aMEHA, a TAK)Ke BBICTABISIOTCSA B 3aUETHYIO
KHIDKKY 00y4aromerocs.

6.3. Bompockl K IK3aMeHy
Paszoen "bomanuka"

1. Mcropust u3ydeHus KJIETOUYHOIO CTPOCHUS PACTECHUH. 3HaU€HUE TEOPUH KIETOYHOI'O CTPOEHHUS.
PasButue npencTaBieHus O KJIETKE B CBSI3U C COBEPIICHCTBOBAHMEM METOJIOB M3YUCHHUSI.

2. OcHoBHble cuctembl MuKpockomna tuna MBP. IlpaBuna pabotel ¢ mMukpockornoMm. CrnocoOsl
OKpAacKH TpenapaToB.

3. YpoBau Moposornueckoil opraHuzanmu pacteHuil. OTHOKIETOYHBIC, KOJIOHHAJIbHBIE,
MHOTOKJIETOUYHBIE, CIIOEBIIOBBIE U JINCTOCTEOCIIbHBIE PACTEHHUS.

4. OcobeHHOCTH  dBOMIONMUA  (QOTOTPOHBIX  pacTeHUH.  YBEIWYEHHE  TMOBEPXHOCTH
COIIPUKOCHOBEHUsI C BHemHeW cpenoi. [loteps moaBwxHOCTH. [liMTenpHOE HapacTaHue H
BO3HUKHOBEHHE MepHcTeM. BeTBienune, moisapHoOCTh, cUMMeTpus. MetamepHocTs. Koppensnuu B
Pa3BUTHH BET€TaTUBHBIX OPTaHOB.

5. Kocmuueckast ponb 3eneHbIx pacTeHuid. Tpu cTopoHbl ¢oTtocuHTe3a. Heo0XxoaumMocTh oXpaHsl
pacTeHuN.

6. PacTuTennbHBI TIOKPOB Kak OCHOBHas 4YacTh Owocdepsl 3emum. Pa3zHooOpasme pacTeHUid.
OCHOBHBIE OT/AEIBI PACTUTEIBHOTO 1APCTBA.

7. Ilpon3BOHBIE TPOTOIJIACTA PACTHTENBHOM KIETKU: Te€HE3UC, MECTOHAXOXKICHHE B KIETKE,
3Ha4YeHHUe JIJIsl paCTEHUs U YeJIOBeKa.

8. OCHOBHBIC YEPTHI OpraHHU3AINUU PACTHUTEIBHBIX KIETOK M MX OTIMYHS OT KIIETOK JKUBOTHBIX.
Knetku mpokapuoT U 3yKapHoT.

9. Onrorene3 pactTutenbHON KieTkn. OCHOBHBIC ()a3bl B KU3HU PACTHTENBHBIX KiIeToK. [loHsTHe
00 OMHHIIOTEHTHOCTH 3MOpPUOHAJBHBIX KJIETOK M (akTopoB uX auddepeHunanuu. 3HaueHHe
IKCIIEPUMEHTA C KYJIbTypaMH TKaHHU.

10. Ponp 6uosIOTMYECKUX MEMOpaH B JKU3HEJESITEIbHOCTH HUTOIUIa3Mbl. [lorpaHndHbie MeMOpaHbl
ruToruta3Mel. [lomynmporuaeMocts. B3anMocBs3b MEMOpPaHHBIX CTPYKTYP B KIIETKE.

11. OnpnomeMOpanHble M JByMeMOpaHHbIE OpraHesisl KieTku. Mx tomorpadusi. Mopdomorus.
3HaueHue.

12. ITutoruazma, Mopdosoruuyeckoe moHsaTue. DU3MUECKUE CBOMCTBA, XMMHUYECKHH COCTaB W
CYOMHKpPOCKOIIMYECKass CTPYKTypa IMHTOIUIa3MbL. Poib OETKOB M JIMIHMIOB B OpraHH3alUU
LIUTOILIAa3MBI.

13. DHpoIa3MaTu4eckas ceTb, puOOCOMBI, KOMILUIEKC [ 0JTbIKU: CTpoeHHE U PYHKIINH.

14. O6ume monATUs O miuacTugax M xpomarodopax. IlpencraBnenus o0 MX MPOUCXOKIECHHH.
[Mpotorutactuapl. Pa3BuTHe TUTacTHII B OHTOTE€HE3e M HMX pa3MHOKEHHWE. THIBI TUTaCTHIL.

11



CyOMmukpockonuueckoe cTpoeHue. [IurMeHTBl XJIOpOIUIacTOB W XPOMOILIACTOB, (DYyHKIMH
XJIOPOIIJIACTOB.

15. Sflopo, dopma u BenMUMHA SAEP, OCOOEHHOCTH XWMHUYECKOTHO COCTaBa sjpa, 3HAYCHHUE
HYKJIEMHOBBIX KHCIOT. CTpoeHue siapa, GyHKUUU SApa,TUIBL JIeNeHUs (aMUTO3, MEHO03, MUTO3,
SHJIOMHTO3)

16. Muto3, ¢daszpl muro3a. OOpa3oBaHHE W POJIb aXPOMATHHOBOTO BEpPETEHA B PACTUTEIHHOU
kieTke. @parmMomiact u o0pa3oBaHUe EPBUYHOMN Meperopoku. Llurokunes.

17. Dpractuueckue BenecTBa paCTUTEIbHOM KIIETKU. YTIEBOBL: caxapa; epBUYHbIN, BTOPUYHBII,
TPAH3UTOPHBIA U 3amacHOM Kpaxmai. OOpa3oBaHUE U CTPOCHHME KPaxMaJbHBIX 3€peH. 3aracHble
Oenku, xupbl U 3¢upHbie n maciaa. CrocoObl OOHapy)KEHUs 3allaCHBIX BEIECTB B KIIETKE.
Baxnelive nuiieBble pacTEHUS.

18. Bakyonu u kieTouHblii cok. Bo3HMKHOBEHHE BaKyoJeil W MX pa3BUTHE, CBS3b C APYTUMHU
KOMIIOHEHTaMHU TMPOTOIUIACTa, (YHKIHMH, COCTaB KIETOYHOrO COKa. IIOHATHE O OCMOTHYECKHX
ABJICHUSIX B KJIETKE, TYprop, IIa3MoJIu3.

19. OGomouka pacTUTENBHOW  KJIETKH. XUMHUYECKHi cocTtaB. Dwusuveckue CBOICTBA.
CyOMukpockonuueckas cTpykTypa. buonorudeckas posib 000JI0UKH.

20. Obpa3oBanue u poct obosouku. Posb (parmoruiacta m TUKTHOCOM B €€ (POPMHUpPOBAHUU.
Knerounas nnactunka. MexkierouHoe BemecTBo. OOpa3oBaHHME IUIA3MOJIECM M HX 3HAYEHUE.
[lepuunas obomouka, ee TeKCTypa. [lopbl, UX TUIIBI M CTPOCHHE.

21. BropuuHble M3MEHEHUS XMMHUYECKOI'O COCTaBa M CBOICTBa 000JI0Y4EK: OApPEBECHEHUE,
ONMpPOOKOBEHME, KYTHHHU3AIUs, OCIM3HEHHE, MHHEpalu3alus. buojormueckoe 3HAYCHHE STHUX
nporeccoB. Vcnonap3oBaHue BeEecTB 000JI04EK PACTUTEIbHBIX KIETOK YETIOBEKOM.

22. luddepeHnmanus Tena BHICIIMX PACTCHUH HA TKAHU W OPTaHbl B CBS3H C BBIXOJOM Ha CYIIY.
IIpencraBneHne O MNPOUCXOXKIEHUM MOOEroB M KOpHEH. THIBI 3BOJIOLMOHHOIO HM3MEHEHUS
OpraHoB (cpactaHue, yIUIONIEHHEe, peayKius u T.1.). [lonstue o meramopdose. ['omonoruunsie u
aHAJIOTMYHBIE OpTraHbl. PyMMEHTHI.

23. ABToTpO(BI, TeTepoTpodPBI, cHMOHOTPOPBI. X pOJIh B KPYrOBOPOTE BEIIECTB IPUPOJIE.

24. CoBpeMeHHbIE NpPEICTaBICHUS O colBeTUsX. L[MMO3HbBIE COLBETHS: NMPOCThIE U CIOXKHBIC,
Mopdoorus, mpuMepsl.

25. CoBpeMeHHbIE TPEACTABICHUs O COLBETUsAX. boTpuueckue CoOLBETHs: MPOCThIE U CIOXKHBIE,
Mopoorus, mpumMepsl.

26. Auapoueit. CtpoeHne THIUMHKU U ee (QyHKIMHU. Tunsl aHapoues. MHUKPOCIOPAaHTMH U €ro
cTpoenue. Mukpocnoporene3. OcoOEHHOCTH CTpOeHUsI 000JI0UKH MUKPOCIIOpP, 3HAUYEHUE.

27. T'uneueil. Tunel ruHenes, TeHE3UC, OCHOBHbIE HAINpaBlieHUs 3BOJIONMU. [lnaneHTa u THUIIBI
rraneHTanyuu. CeMs3a4aTok: TeHE3UC M OHTOT€HE3, THITHI CEMI3a4aTKOB, PA3BUTHE METACIIOPHI.

28. BereraTuBHOE Pa3MHOXKEHUE, MPUYMHBI €O MOSBIEHHS, OCHOBHBIE CIIOCOOBI BET€TATUBHOTO
pasMHOxeHus1. Crennaan3upoBaHHbBIE OPTaHbl BET€TAaTUBHOTO pa3MHOKeHHs. [IoHATHS O KIIOHE.
29. OTnuunTeNbHbIE NPU3HAKU IIBETKOBBIX pacTeHuil. L[BeTok, ero renesuc, Mmopdoiorus,
OCHOBHBIE HaIlPaBJICHUS YBOJIOINH [[BETKA. MaXpOBbIE I[BETKH.

30. Opransl 6ecrosioro pa3MHOXEHHs. 300CIOPbl, MUTOCHIOPHI, KOHUAUU. CIIOpaHTUH, BapHAHTHI
CTpPOEHHUS y pa3HbIX rpynn pacteHuil. [lonstue o6 apxecnopuu. UepThl cXoAcTBa U paziuyus
0€ecroJIoro ¥ BEreTaTUBHOTO Pa3MHOXKEHUSI.

31. Nouka — 3avaTok mobera. Mopdomnorus, reHe3uc, Tonorpadus Ha credne. THUITBI TOYEK U UX
POJIb B )KU3HU pacTeHuil. Pa3zBuTHe Mouku U poct nobdera B JUIUHY.

32. [loHsTHE O TOAMYHBIX U AIIEMEHTAPHBIX NoOerax. CHIenTHYeCKHe U MPOJIENTHIECKHE TT00eTH.
Monokapruueckue mnobGern (MOHO-, OU- M monuuukianyeckue). IloGern BO30OHOBIEHUS U
oOorarieHus.

33. Jluct. OmHrtorenez mucra. BHyTpumoueyHas © BHemoueuHas (¢a3pl pocTa JIMCTa.
JIucrocnoxenne B o4ke. [l0IroBeYHOCTR: 3eMHee-, JIETHE- M BEUHO3EIIeHbIe pacTeHus. Jlucronar,
ero OMOJOrMYECKOe 3HAUEHUE U MEXaHHU3M.

34. ITnox, onpenenenne wiona. CTpoeHHE OKOJOIUIOAHNUKA. ATIOKAPITHBIE U CHHKAPITHBIC TUIOMBI.
Posb 1110/10B B KOHCOPTUBHBIX CBS35X U B )KU3HU YEJIOBEKA.

35. [Tnox, onpenenenune mwiona. CTpoeHNWE OKOIOTUTIONHUKA. JIN3UKapITHbIEC U TTapaKapITHbIC TUTOJIBI.
Posb 1110/10B B KOHCOPTUBHBIX CBS35X U B )KU3HU YEJIOBEKA.
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36. XXuznennsie hopmbl pacTeHUH. J[muTenbHOCTD ku3HU pacTeHnid. Kmaccudukamnus Ku3HEHHBIX
dopm (K. Paynkuepa, U.I'. CepebpsikoBa). ['eorpaduyeckoe pacrpoCTpaHEHHE W DKOJIOTHYECKas
IPUYPOUYEHHOCTb Pa3HbIX KU3HEHHBIX (OPM.

37. llonarue o xu3HeHHOM HHKiIe. CropoduT M ramMeTopuT M UX MECTO B JKU3HEHHOM ITUKIIE
BBICIIMX CIIOPOBBIX PACTEHUH

38. [lonaTtue 0 pa3sHOCIIOPOBOCTH. MUKPOCHOPBHI M Meracmopsl. LIMKJI pa3BUTHSA CallbBUHUU H
CeJIITMHEIUIbl. 3HaU€HUE PEYKIHH 3apOCTKOB.

39. CemMeHHOE pa3MHOXKEHHE, €ro MNPUHIMIUAIBHBIE OTIMYME OT Pa3MHOXKEHHS CIIOpaMH.
Oco6eHHOCTH IMKJIA Pa3BUTHUS FOJIOCEMEHHBIX PACTEHUH (Ha IpUMepe XBOMHBIX).

40. MukpocnoporeHes u MakpoCIoporeHe3 y IIBETKOBBIX PACTCHUH.

41. Cucrema mobOeroB. Pa3HooOpasue, HampaBieHHE pOCTa, HapaCTaHWE U BETBJICHUE.
CumnouanbHasi 1 MOHOIIOAMANIbHAS ccTEMa ITOOEroB.

42. Cems, 3apOJIbIlI, TMPOPOCTOK: T€HE3UC, MOPQOJIOTHs, aHATOMUYECKHE OCOOCHHOCTH CEMSH
OJHOJOJBHBIX W JABYAONbHBIX pacTeHUH. COOTHOLIEHHE 3apojblllla U BHE3APOJBIIIEBBIX
3anacaromux TKaHed. THUIIbl CeMsH 110 TOMY ITPU3HAKY.

43. OHTOreHe3 LIBETKOBBIX pAaCTE€HUI, BO3PACTHBIE 3TAIIBI.

44, Crnenmanm3arms u Metamop¢o3 mooderos. Ilo3emMubie moOern: KOPHEBHINA, CTOJIOHBI, KITyOHH,
nykoBulsl. Kayznekc.

45. Pa3BuTHe 3apo/bliia, CEMSH U IUIO0B 0€3 OIUIOI0OTBOPEHUSI. ATTIOMUKCHUC, THIIBI alTOMHKCHCA!
aroramusi, arocropus, NapTeHoKapus. 3HaueHHe allOMUKCUCA B YBOJIIOLIUH LIBETKOBBIX.

46. OnpuieHre W omiogoTBopeHne. (CamoombUIeHHE, TPUCHOCOOJICHUS K CaMOOIBUICHUIO.
IlepexpectHoe onbuieHUe U ero Tumsl. [IpucrnocobaeHus K 3auTe OT CaMOONBIICHHUS, IUXOraMus,
TeTEePOCTUIIHS U JIP.

47. IlepBuuHas 1 BTOpH4Has (aosMa, ee TMCTOJOruuecKuil cocraB. Tomnorpadus npu NepBUYHOM
Y BTOPUYHOM CTPOEHHUH CTEOJIS.

48. Mexanndeckue TKaHH: [IUTOJIOTHS, MOp(doorusi, reHe3uc, PyHKIuu, Tonorpadus.

49. IHuimaneHple KIETKH W HMX [POU3BOJAHBIC. 30HAIBHOCTH BEPXYIICYHBIX MEPHCTEM.
Hanpasnenus neiaeHus KiIeToK.

50. Bropu4Hble MOKPOBHBIE TKAHU: IIUTOJIOTHS, MOP(HOIJIOTHS, TeHEe3HC, QYHKINHU, TOTIOTpadusl.

51. Kopka (putuom) ee o6pa3zoBaHue, CTpOSHHE, TEHE3UC U 3HaUeHue. THUI KOpKH.

52. [lepBuuHBIE TOKPOBHBIE TKAHH: TEHE3HC, IIATOJIOTHS, MOp(doIIoTHs, ToTorpadus, HyHKIIHH.

53. OHTOreHe3 KCHWJEMbl, MEpBUYHAs M BTOpUYHas Kcuiembl. Mopdosorus, Tonorpadus,
(YHKIIUU KCUJIEMBI B cTe0Ie.

54. IIpoBoasiiye TKaHU: TeHe3UC, MOP(OIOTrHsl, Tornorpadus.

55. CocyauCTO-NPOBOIAIIME MYUYKHU: UX TUIIBL, TONOTpadus U GyHKIIUH.

56. BeigenurenbHble TKaHU: TeHE3HUC, Mopdoorus, Tonorpadus u GyHKIUN

57. 3anacaroniyie TKaHU, OCHOBHBIE 4YepThl, (opMupoBaHue U (yHKIHMOHUpoBaHME. Tonorpadus,
MopdoJorus. 3anacHble MUTAaTEbHbIE BEIIECTBA.

58. lnramMuka oOpa3oBaHUs MOCTOSHHBIX TKaHEH B cTelre.

59. YcTbuuHbIi KOMITIEKC: MOp¢oiorus, Tonorpadus, GyHKIUNA 1 OHOJIOrMYECKOe 3HAUEHHE.

60. [IlepBuuHOE CTpOEHUE KOPHS OJHOIOJIBHBIX pacTeHHiH. OCHOBHBIEC (PM3UOJIOTHUECKUE Oapbephl.
61. BropuuHoe ctpoenue kopHs. Junamuka GpopMupoBaHus.

62. Pa3BuTHE IOCTOSTHHBIX TKaHeH B cTeOie. [lepBruaHOE cTpoeHUE CTEeOIs.

63. BropuuHoe ctpoeHue cTeds.

64. AHATOMUS JIUCTHB B CBSI3U C SKOJIOTHEH.

65. Ctpoenue crebiisi  ONHOJNOJBHOIO  pacTeHHss Ha TpUMEpe pXKH HIH  KyKypY3bl.
['ucromornueckuit cocras.

66. Tunsl crpoenus credis. ['Mcronornueckuii cocraB cTedIst KUpKa3oHa, OJCOTHEYHUKA, JIUTIBL.
67. CpaBHUTEIbHAS THCTOJIOTHYECKAsT XapaKTEPUCTHKA KOPHS M CTEOJS IBYIOJIBHBIX PACTCHUU B
MEPBUYHOM CTPOEHUH.

68. [lepBuuHOE cTpoeHue cTeOIs IBYIOIBHBIX ( Ha TPUMEpE KIIeBepa U JIbHA)

69. Mopdomnorust KOpHS U KOPHEBBIX CUCTEM.

70. AHaTOMUYeCKOe CTPOSHHUE CTEOJISI XBOMHBIX.
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Pazoen "®@usuonoeun pacmenui”

1. Qusmonorus pacreHuil — Hayka 00 OpraHM3alMM M KOOPIMHALMM CHCTEM 3E€JIEHOTO pPAcTEHUS.
Otanbl pa3BUTUS GU3HOIOTUN PACTCHUN. 3aa4i U HANIPaBJICHUS pPa3BUTHUS (PU3HOJIOTUN PACTCHUH Ha
COBPEMEHHOM JTaIle.

2. Pacrenue, kak O0OBEKT HcclelnOBaHUS (PU3MOJIOTUM pAacTeHUN. YPOBHU HCCIETOBAHUS:
CyOKJICTOYHBIMA, KJICTOYHBIA OpraHW3MEHHBIH, OuoneHoTndeckuii. Crnenupuieckue MeTOJIbI
(bUTODU3MOIOTHH KaK HAYKH.

3. Pactenue kak caMOOPTraHU3YIOIIASCS, CAMOPETYIUPYIOIIASACS U CAMOPa3BUBAIOIIASCS CUCTEMA.

4. OO01ue 3aKOHOMEPHOCTH 0OMEHA BELIECTB B PACTUTEIBHOM OpraHu3Me. TpaHCIoOpT OpraHu4eCKUX
BEIIECTB 1O (1odMe.

5. OcHOBHbIE NPUHLUIBI JKU3HEAEATEIbHOCTH pacTUTENbHON KieTKd. CTpykTypa M (YyHKIUU
pactuTenbHOM Ki1eTKu. CBOWCTBA IUTOIIA3MbI. JIBUKEHUE ITUTOIIA3MBI.

6. Ctpoenue u PyHKIUN KOMIOHEHTOB KJIETKH.

7. MemOpaHHBIi TPUHIMIT OpraHu3anuy npoToruiacta. CTpykrypa u GyHkiuun MmemOpan. CuMILIacT.
[Tnasmonecmel. [IpoGiiema MeMOpaHHON TPOHUIIAEMOCTH.

8. Crpoenue, cBOIiCcTBa, PYHKIINH KIETOYHON CTEHKHU. ATIOILIACT.

9. Crpykrypa, cBoiicTBa, (GYHKIMM BOJbL. 3HAYEHHE BOJbl B IKHU3HU KJIETKM M OpraHu3Ma
pacturenbHoM opranuzMe. CoctosiHue U GOpMbl BOJBI B KJIETKaX, TKaHSX.

10. PactuTenbHast KJIeTKa Kak OCMOTHYECKas cucTema. BakyossipHas cuctemMa pacTUTEIbHOM KIICTKU.
[ToctynuieHre Bo/ibl B paCTUTENIbHYIO KIETKY.

11. OcHOBHBIE 3aKOHOMEPHOCTH MOTJIOIIEHUS BOABI KIETKOU. OCMOTHYECKUE SIBICHHUS.

12. Bonbiii 00MEH U BOJIHBIN OaJlaHC PacTUTEIBHOTO opranu3Ma. [loriomeHne BoIsl pacTCHUEM.

13. Mopdonoruueckue u aHaTOMUYECKHE OCOOEHHOCTH KOPHEBOW CUCTEMBI KaK OpraHa MOTJIOMICHHUS
Bozbl. PaboTa HMKHEro KOHIIEBOro ABUraTessl. PaananbHplil TpaHCIIOPT BOJBI 110 KOPHIO.

14. TlepenBuxeHue BobI 10 pacTeHuto. [1yTu 6IuKHEro U JalbHEro BOCXOASIIEro TPaHCIopTa.
JIBU>KyIIMe CUiIbl TOKA BOJbI B PACTEHUU.

15. Tpancnupanus. Pabota BepxHero KoHIIEBOTO ABUraTess. OU3N0I0rHYecKoe 3HaUeHNe
TpaHcnupauuu. Bunasl Tpancnupanuu. KonuuecTBeHHbIE T0Ka3aTeay TPAHCIUPALMU: HHTEHCUBHOCTD,
MPOAYKTUBHOCTH, TPAHCIUPALIMOHHBIN KO3((UIIMEHT, OTHOCUTEIbHAS TpaHCIHpalys. MeTo bl
M3MEpEeHUs] THTEHCUBHOCTH TpaHcnupauu. CrocoObl CHUKEHUS TPaHCIIUPALUH.

16. Jluct xak opran Tpancnuparui. U3noNoTHs YCThHUHBIX ABMKCHUN. Perynsuust ycTbHuHOM
TpaHCIHpaLUH.

17. Cyrounblif Xo0J TpaHCHUpanuu. BiusHue BHEIIHMX W BHYTPEHHHUX (DAKTOpPOB Ha mpolecc
TpaHCIHpaLUH.

18. IIpobnema Boanoro aeduumrta. Boaublii crpecc. M3meHeHne (HU3MOIOTMYECKUX MPOLIECCOB B
TKaHSAX pacCTeHUU B yCIOBUSIX o0e3BokuBaHus. KcepomopdHas crpykrypa. [Ipasuno B.P. 3anenckoro.
19. OcobeHHOCTH BOJHOIO OOMEHA Y pacTeHUIl pa3HbIX HKOJOTHUECKUX IPYNI U MyTH UX aJanTaluu
pacTeHuii K BOJHOMY JiepULInTY.

20. Pa3BuTue y4yeHMs O MHUHEpPalIbHOM TNHMTAaHUM pacTeHui. Poib pacTeHMii B KpyroBopoTe
MUHEPAJIbHBIX AJIEMEHTOB B Ouocdepe. MeTonbl MccaeA0BaHNs MUHEPATbHOTO MUTAHUS PACTEHUM.
KopHeBoe nuTaHne kak BaXHEHIINH (akTop yrnpaBieHUs MPOyKTUBHOCTHIO U KAUECTBOM ypOXKasl.

21. ®ynkuun KOpHEBOH cucTteMbl. KopHeBas cucreMa Kak OpraH IIOTJIONICHHUS, MPEBpamleHHUs U
CHUHTE3a BelleCTB. MexaHM3Mbl MOIJIOLIEHUS MHMHEpalbHbIX BemecTB. llaccuBHOe M aKkTHBHOE
MOCTYIUIEHHE BEIIECTB B KOPHEBYIO cucTeMy. PU3HOIOrHYECKUE OCHOBBI IPUMEHEHUS YA0OPEHUH.

22. CopeprkaHue U HEOOXOMMOCTD 3JIEMEHTOB MUHEPAILHOTO MUTaHUA B KU3HU pacTeHHid. MoHHbII
TPaAHCIOPT B pacTeHUHU. J[MarHoctuka nqeduiuTa NuTaTeIbHbIX AJIEMEHTOB.

23. ®uznonoruyeckas 1 OMOXUMHMYECKas poiib MakposjieMeHTa (kKaiaus, ¢ocdopa, cepbl, KalbLus,
Marsus, xesnesa). ©opmMbl NOCTYIIIEHUS, IyTH BKIIOYEHUS B OOMEH, MPU3HAKU HETOCTATOYHOCTH.

24. ®uznonoruyeckas U OMOXMMHUYECKas pPOJIb MHUKpOdJIeMEeHTa (MeIH, I[MHKa, Maprasua, Oopa,
Monnbaena). @opMbl MOCTYIUIEHHS, MYTH BKJIIOYEHHS B OOMEH, MPU3HAKU HEJOCTaTOYHOCTU U
M30BITKA.
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25. A3ot, QopMBI TIOCTYIUICHUS, TyTH BKIIOYECHHS B OOMEH, (QU3HOJIOTHYECKas poOJib |
(GyHKIMOHATIBHBIE HApYIIEHHUs MPU MX HEAOCTaTKe M U30bITKE B pacTeHUH. OCOOEHHOCTH a30THOTO
MUTaHUS PACTCHUM.

26. OcoOeHHOCTH a30THOTO 0OMEHA BBICIIUX PACTEHUI.

27. BnusiHre BHEIIHUX U BHYTPEHHHUX ()aKTOPOB HA MUHEpAIbHOE MUTAaHUE PACTCHUH.

28. doTocuHTE3 KaKk OCHOBA 3HepreTuku omochepsl. Kocmudeckast ponb ¢porocunTesa. Onpenenenue,
ypaBHeHHe, 3HaueHue QorocuHTe3a. OCHOBHBIE HTallbl CTAHOBJIEHHMS Y4YeHHA O (oTocuHTE3E.
Hctopuueckoe 3Hauenune padbot K.A. Tumupszesa. Ponb goTocuHTe3a B mporeccax IHEPreTuIeckoro
U IUIACTUYECKOro OOMEHa pacTUTENbHOro opraHu3ma. OCHOBHbIE METOJbl OOHApPYKEHUS U
OIlpeJIeJIEHUs] MHTEHCUBHOCTH (DOTOCHHTE3A.

29. Jluct xak oprad ¢otocunreza. CTpyKTypHas opraHu3anus (OTOCHMHTETHYECKOIO armapara.
Cocras, crpoeHue, GyHKINH, BOSHUKHOBEHHE U Pa3BUTHE XJIOPOIJIACTOB.

30. [IurMeHTHl  XJIOPOIUIACTOB. XJIOPO(QWIUIBI: COCTaB, CTPYKTypa, OHMOCHHTE3, ONTHYECKHUE U
XUMUYECKHE CBOWCTBA, 3HAYCHHUE.

31. [lurmentsl  xyoporiactoB. ®dukobunmuel. Kaparunouael. WX  cTpykTypa (QyHKIUH |
¢uznonoruyeckas pojb. DKOJIOTMYECKOE 3HAYEHUE CHEKTPalbHO-PA3IMUYHBIX ()OPM IUIMEHTOB Y
(OTOCHHTE3NPYIOIINX OPraHU3MOB.

32. CeeroBas ¢aza Qorocunreza. Dotodusnueckuii dran. DJIEKTPOHHO-BO3OYKIEHHOE COCTOSHUE
nurmMeHToB. IlpeacraBienne o GpoToCHHTETHUECKOH equHMIIe. AHTEHHBIE KOMIUICKCHI. PeakimoHHbIe
ueHTpsl. [IpeoGpazoBaHue SHEPIUN B PEaKLIUOHHOM IIEHTpE.

33. CeroBast (aza ¢orocunTeza. DOTOXUMHUECKUI dTam. DJIEKTPOHHO-TPAHCIIOPTHAS —IEIMb
¢dorocunresa. [IpeacraBnenus o ¢yHKuMOHMpPOBaHUU ABYX (hoTocucreM. doTtodochopunrpopanue.
Cuctembl  (OTOOKMCIEHUS ~ BOABI W BBIJCIEGHUS  KucCiopona  npu  (OTOCHHTE3E.
®orodochopunupoanue. CBszb (oTocunTeTHueckor accuMwisaiuun CO2 ¢ GOTOXUMHUECKUMU
PEaKIHSIMU.

34. Metabonusm yriaepona npu gorocunrtese (TemMHoBas (aza). Xumusm peakiuu 1ukia KanseuHa.
35. Hukn Xoatua-Cmoka-KapnunoBa, ero 3BONIONMOHHOE 3HAa4YeHWE. PasznuyHble THUIBI YCBOCHUS
yraekuciioro raza C4-pacTeHusIMU.

36. CAM-tun Metabonm3ma. [ToToku MeTaboIMTOB B XJIOPOILIACT U U3 HETO.

37. ®oronpixanue, ero 3HayeHue. CpaBHeHHE (DOTOABIXAHUSA Yy PACTEHUH C pa3IMYHBIMU THUIIAMH
MeTaboin3Ma yriepoja.

38. DHIOTeHHbIE MEXaHU3MBI PETYIISAIMH Ipolriecca GOTOCHHTESA.

39. 3aBucuMocTh Tporiecca PoToCHHTE3a OT (HAKTOPOB BHEUTHEW CPEIbI.

40. [Ipixanue. Omnpenenenue. YpaBHeHHe. 3HaUCHUE JIbIXaHHUS B KU3HH PACTUTENILHOTO OpPraHU3Ma.
Crnenuduka pgpixanuss y pacreHuil. Kartamutmueckue cucrteMbl npixaHus. (OCHOBHBIE ITyTH
JUCCUMMIIIALIMY YTJI€BOJOB. [ 'eHeTnyeckast CBsA3b JbIXaHUs U OpOXKEHUSI.

41. Murtoxonapuu. X cTpykTypa u GyHKIUH.

42. Ilens mepeHoca BOAOPO/AA U 3JIEKTPOHA (JbpIxaTebHas 1ienb). KoMIuiekehbl nepeHoca 3JIeKTPOHOB.
OxucnurensHoe GpochoprirpoBanre. XeMHUOCMOTHYECKAs! TEOPUsl OKHCIEHUS U GpochopuIupoBaHusl.
MexaHU3MBbI CONPSKEHMS ITpoliecca TPAHCIIOpTa 3JEKTPOHOB ¢ obpa3zoBanueM ATO.

43. BeienieHre dHEPruu B mporiecce nbixanus. @ochopuiimpoBanne CyOCTpaTHOE U OKHUCITHTEIBHOE.
AT® kak OCHOBHas dHEpreTHyYecKasl BAIIOTA KIETKH, €€ CTpYKTypa U GyHKIMUA. MeXaHU3MBbl CHHTE3a
ATO.

44, T'nukonu3. MexaHu3Mbl peryisilui UKiIa. DHepreTuueckas 3pQeKTUBHOCTH mporecca. CBs3b ¢
JIPYTUMH TIPOIECCAMHU.

45. Iukn Kpebca. MexaHU3MBbI peryisiiuy uKia. DHepreruyeckast 3 (heKTUBHOCTH MpolLecca.

46. I mmoKcUIaTHBI UK. MeXaHuW3Mbl PErysaluu  [UKiIa. OJHepreThdeckas d((HEeKTHBHOCTH
nporiecca.

47. IlentozodocdaTHbiii MyTh. MexaHU3MBl PEryisilUM MHUKIA. DHepreTuueckas 3(pQPeKTUBHOCTDH
nporecca. CBsi3b C IPYTUMH MPOLIECCAMHU.

48. Cesi3p jbIXaHus W (PoTOoCHHTE3a. B3aMMOCBS3b JbIXaHUS C JPYTUMH TIpolieccamu OOMeEHa.
KonnyecTBeHHBIE TOKA3aTENN Ta3000MeHa.

49. Perymsimus mporiecca AbIXaHusl. 3aBHCUMOCTB JIBIXaHUS OT BHYTPEHHHUX (PAKTOPOB.

50. 3aBrcUMOCTB Tpoliecca IbIXaHHsl OT (PAKTOPOB BHEIIHEN Cpebl
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51. Ilonsitue 06 OHTOTEHE3€E, POCTE U PA3BUTHH PACTCHUM.

52. Mopdonorudeckue, Q(UINOIOTUYECKUE W OHOXMMHUYECKHE TPHU3HAKK OOIIMX BO3PACTHBIX
W3MEHEHUHN pacTECHHI.

53. Perymsuus pa3BuTus pacTeHUd. BinusHue BHYTpEHHUX M BHEIIHUX (PaKTOPOB.

54. lluknuueckas TeOpusi CTApEHUsI 1 OMOJIOKEHUSI PACTEHUN B OHTOT€HEe3€e. 3HAUCHUE TEOPHH.

55. Jlokanu3anys PpOCTOBBIX IPOLECCOB B pacTeHUH. KIeToyHble OCHOBBI poOCTa M pPa3BHUTHUS.
Oco0eHHocTH pocTa OpraHoB pacTeHuil. Poib GUTOropMOHOB B perysisiiiii pOCTOBBIX MTPOIIECCOB.

56. BnusiHre BHYTPEHHUX U BHEITHUX (PaKTOPOB Ha POCT PACTEHUH.

57. ®u3NoNI0TUs IIBETEHHUS, ONBUIICHUS U OILIOIOTBOPEHUSI.

58. Ilokoit pactenuii. Perymsmus mokosi.

59. ®utoropMoHsl — aOCIM30Bas KHCIOTAa U ATUJICH: XUMHYECKas MPUPOJAA, PEryJsius pocTa U
Pa3BUTHUS PACTEHUS, MEXaHU3M JICHCTBUS.

60. ®UTOropMOHBI — AYKCHHBI: XUMHYECKasl TNPHUPOJA, PETySLus pocTa M pa3BUTHS paCTEHUS,
MEXaHHU3M JICUCTBHUS.

61. ®uToropMoHsl — rHOOEPEIUIMHBL: XUMHYECKasi IPUPOJIA, PETYISIUS pOCTa M Pa3BUTHS pacTEHUS,
MEXaHHU3M JICUCTBHUS.

62. ®UTOropMOHBI — MUTOKMHUHBI: XUMHUYECKasl MPUPOJA, PEryJSLUs pOCTa M Pa3BUTHUS PACTEHUS,
MEXaHHU3M JICUCTBHUS.

63. CriocoObl IBIKEHHS y pacTeHH. Tponu3Mbl 1 HACTHH.

64. dusnonorus crpecca. 3allUTHO-MPUCTIOCOOUTENbHBIE PEAKIINN PACTEHUHN MTPOTUB MOBPEKIAOIINX
CTPECCOPOB.

65. 3acyxoycTOMYUBOCTh pacTeHuid. JKapoCcTOMKOCTh pacTeHUI.

66. ['a3oycToifunBOCTh pacTeHU. PaqnoycToifunBOCTh pacTeHUH.

67. YcToiunBOCTh pacTeHUI K MHPEKIUOHHBIM O0JIE3HSIM.

68. ConeycToifunBOCTh PaCTCHH.

69. YcToitunBOCTh pacTeHUI K HHPEKITMOHHBIMOOIE3HSIM.

70. Xo1010¢TOMKOCTh. MOPO30YCTOMYUBOCTH. 3UMOCTONKOCTD.

6.4. ®oH/I OLIEHOYHBIX CPEJICTB

ITonHel OaHK 3a,Z[aHI/II71 AJId TCKYHIETO KOHTPOJA H HpOM@)KyTO‘IHOI’I arreCcraiiun 110
AUCHUIIIIMHE, TTOKA3aTCJIN, KPUTCPHUH, IIKAJIbl OUNCHUBAHUS KOMHGTGHHHﬁ, MCTOANYCCKUEC MAaTCpHAJIbI,
OMpeaciromunue Mnpoucaypbl OLCHUBAHUA O6pa3OBaTeJ'H>HBIX pe3yiIbTaTOB, IIPUBCIACHBI B yqe6Ho-
METOJNYCCKOM KOMIIIICKCE NUCHHUIIIINHEI.

7. OCHOBHAA U JONNTOJIHUTEJIBHAS YYEBHAS JIMTEPATYPA
7.1. OcHoBHas y4yeOHasl TUTEPATypPa

1. Amnaromus pacteHuit: YueOHoe nmocobue [dnektponnsiii pecype] / ['ynenkoBa M.A., Buktopos
B.II. - M.:MIII'Y, 2015. - 120 c. ISBN 978-5-4263-0239-6 — [loctyn u3 ObC «znanium.comy

2. Amnaromus pacteHui 33ay. MepucteMbl, KIETKA U TKaHHU PACTCHUI: CTpoeHHe, (QYHKIUU U
pasBuTue [DneKkTpoHHBIN pecypc| / P. @. OBepr ; nep. ¢ aHri. mox pea. kaui. Ouon. Hayk A. B.
CrenanoBoii. - M.: BUHOM, 2015. 603 c.- (Jlyymmii 3apyOexHbIi Yy4eOHUK). -
http://www.studentlibrary.ru/book/ISBN9785996329083.html  —  Jloctym w3  DBC
«KoHCYNbTaHT CTYZAEHTa»

3. Mopdomorus pacrenuii: YueOHoe mocobue [3mekTpoHHBIH pecype] / BukropoB B.IIL. -
M.:MIII'Y, 2015. - 96 c. ISBN 978-5-4263-0238-96 — [loctym u3 9bC «znanium.comy

7.2. JlonoJIHMTEILHAS y4eOHAas1 JJuTeparypa

1. Bastyro I'. A. [IpakTukym mo aHatoMuud U Mop(oJIorMM pacTeHui: YdeOHoe mocoOue ass
ouonorndeckux crei.By3os/ ['.A. baryto, J.M. Epeii. — Mukck: HoBoe 3nanue, 2002. 464 c.

2. boranmka : yueOnmk / E. U. bapabanos, C. I'. 3aiiunkoBa. - 2-¢ u3[., UCrp. ¥ Jo0m. - M. :
I'DOTAP-Menua, 2013. - 592 c. — loctyn u3 9bC «KOHCYNIbTaHT CTYJAEHTa»

3. TlpakTuky™m 1O aHaTOMHHU W MOPQOJIOTHH pacTeHul [ DNeKTpoHHBIH pecypc] / Arapeea ..,
Poaman JI.C, UnuéB A.B. - M. : KonocC, 2013. - (Yuebuuku u yuel. mocoOust sl CTYICHTOB
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BeICII. yueO. 3aBemenuit). - http://www.studentlibrary.ru/book/ISBN5953201974.html  —
Hoctyn n3 9bC «KoHCYIbTaHT CTyIEHTa»

®dusnonorus pactenuit. /Ilox pen. N.I1. EpmakoBa. — M.: Axanemus, 2007. - 635 c.

Sxymkuna H.M. ®@usnonorus pacteHuid: YuebHoe mocobue IUisi CTYIEHTOB OHMOIOTHYECKUX
CIELMANbHOCTEH  BBICHIMX I€JAarOrMYeCKUX Y4eOHbIX 3aBeleHUH. — 2-e Hu3JaHMue,
nepepaboranHoe u gononHenHoe. — M.: [Ipocsemenue, 1993. — 335c.

8. YYHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIIIUXCH

1. Amnaromus pacteHuit: YueOHoe ocodue [dnekTpoHHblid pecype] / I'ynenkoBa M.A., Buktopos
B.IT. - M.:MIII'Y, 2015. - 120 c. ISBN 978-5-4263-0239-6 — [loctyn u3 9bC «znanium.comy»

2. Amnaromus pacTeHui D3ay. MepucTeMbl, KJIETKH W TKaHHW PAaCTCHHM: CTPOCHHE, (PYHKIUU M
pasBuTHe [DaeKTpoHHBIN pecypc] / P. ®@. DBeprt ; mep. ¢ aHIIL. oA pel. KaH. Ouoj. Hayk A. B.
CremanoBoii. - M.: BUMHOM, 2015. 603 c.- (Jlyummii 3apyOexHbIi YYEOHHK). -
http://www.studentlibrary.ru/book/ISBN9785996329083.html  —  Jloctyn w3  DBC
«KoHCcynbTaHT CTyIeHTa»

3. barryro I'. A. Ilpaktukym 1o aHaTOMUM ¥ MOP(OJIOTHH pacTeHuil: YdyeOHoe mocoOue s
ouosornueckux criei.By3os/ I'.A. basryro, JI.M. Epeii. — Mukck: HoBoe 3nanue, 2002. 464 c.

4. boranmka : yueOnuk / E. W. bapabanos, C. I'. 3aifunkoBa. - 2-¢ u3n., uchp. u jgomn. - M. :
I'DOTAP-Menua, 2013. - 592 c. — loctyn u3 9bC «KOHCYnbTaHT CTyJEHTa»

5. Mopdomnorus pactenmii: YdeOHOe mocobue [ImekTpoHHBIM pecypc| / Bukropor B.IL -
M.:MIII'Y, 2015. - 96 c. ISBN 978-5-4263-0238-96 — [loctyn u3 DbC «znanium.comy

6. IlpakTHKyM 110 aHaTOMUU U MOP(OJIOrHU pacTeHui [ DnekTpoHHbIN pecypc] / Anapeea U.H.,
Ponman JI.C, Unuér A.B. - M. : KonocC, 2013. - (YueOuuku 1 yued. mocoOust 11 CTYICHTOB
BbICII. yueO. 3aBemenuit). - http://www.studentlibrary.ru/book/ISBN5953201974.html  —
Hoctyn n3 9bC «KoHCYIbTaHT CTyIEHTa»

ok~

9. UYH®OOPMAILIMOHHBIE TEXHOJIOT' MM,
IMPOI'PAMMHOE OBECIIEYEHHUE
N UTHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
9BC «Jlaub»
OBC «KoHCYNbTaHT CTyZCHTaY
OBC «Znanium.comy
«["apaHT» — CIpaBOYHO-TIPABOBAsi CUCTEMA

PoNbE

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIHHUIIVINHBI
MarepanbHO-TeXHUYECKOE OOeCHeUeHUEe M0 peauIM3alii AUCLUUIIIMHBI OCYIIECTBIISETCS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC BO no ganHo# 06pa3oBaTebHON MporpaMMe.

11. 1A OBYYAIOIIUXCSA, OBYYAIOIIUXCS C UCITOJIb30OBAHUEM

JIACTAHIIMOHHBIX OFPA3OBATEJIBHBIX TEXHOJIOT A
IIpu McTIOB30BaHUU EKTPOHHOTO OOYUEHHS JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH (Janee
30 u J1OT) 3aHATHS MOJTHOCTHIO UM YACTUYHO MPOBOASTCS B pekuMe OHJIaliH. O0beM THUCHUIUIMHBI U
pacripeielieHust Harpy3KH o BUAaM paboT COOTBETCTBYET II. 4.1, pacnpenenenue 6amioB 1. 6.2 a10o
MOXET ObITh H3MEHEHO B COOTBETCTBUHU C pelieHneM Kadeapsl, B caydae nepexoga Ha 20 u JIOT B
nporecce oboydeHus. Pemenue kadenpbl o0 HCHOIB3yeMBIX TEXHOJIOTHSIX M CHUCTEME OIICHWBAaHUS
JOCTUKEHUIM 00Yy4arouXcsl MPUHUMAETCSI C YYETOM MHEHUS BEAYIIETOo MpernojaBaTelis U TI0BOIUTCS
710 00y4JarOIUXCsl.
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AHHOTanus K paboueid mporpaMMe JTHUCIUILIMHBI
«boTraHnka ¢ 0CHOBaMHU (PpM3HOJIOTHU PACTCHHUI»

00pa3oBaTesIbHOM MPOTPaMMbl BHICILIETO 00Pa30BaHUS —
nporpaMMbl 6aKanaBpuara
19.03.01- BuoTtexHoorust
HamnpaBieHHOCTB:
buorexHoJsorus

Tpymoemkocts aucnuiumaabl: 5 3E (180 akageMu4ecKux 4acoB)
Cemectp: 3 (3aouHas Gpopma 00ydeHUs)

CDopMa HpOMeX(YTOQHOfI arrecraguu. 5K3aMCH

Conep:xxkaHue THCIUILTAHBI

[lonsiTue o OuoMOrMyeckoM pa3HooOpa3uu pacTeHUH. YPOBHU OpraHM3alUuud U THUIIbI
MOP(OJIOTHUECKOH CTPYKTYPBl PACTUTEIBHBIX OpraHu3MoB. OCOOEHHOCTH CTPOEHUS, OpraHu3aluu U
(YHKIMOHMPOBAHUS PACTEHHS Ha KIETOYHOM, TKAHEBOM M OPraHU3MEHHOM YpOBHsIX. POpMHUpOBaHUE
IpyNIl TKaHEH M OpraHoB pacTeHUs B Ipolecce (uioreHe3a M OHTOreHe3a. BereraTuBHblE U
reHEpaTUBHBIE OpraHbl PACTUTEIBLHOIO OPraHM3Ma; CUCTEMbl OpraHoB. BojgooOMeH pacTUTENbHOM
KJIeTKH. OCHOBHBIE 3aKOHOMEPHOCTH IOTJIOUICHUsI BOJbI KiIeTKON. BonHblil 0OMeH 1 BOJHBIN OanaHc
pacturenpHOro opranusma. llornomenue Boxabl pacTeHueM. TpanHcnupanus. BogHblii oOMeH y
pacTeHUil pa3HbIX SKOJIOTMYECKUX TIpymnn. DOTOCHHTE3 KaK OCHOBA DSHEPreTHKH Ouocdepsl.
[TnanerapHas posb hoTocuHTe3a. J[pIxanue pacreHnii. MuUHepaJlbHOE MUTaHWE pacTeHUi. Bo3pacTHbie
U CE30HHBIC U3MEHEHUs pacTeHuil. BiusHue BHYTPEHHUX M BHELIIHUX (PAaKTOPOB HAa POCT U pa3BUTHE
pacrenuii. ®uroropmonsl. Mopdonoruueckue, (GuU3HONIOTHYECKHe W OWOXMMHYECKHE TPU3HAKU
o0IIMX BO3PAaCTHBIX M3MEHEHUIl pacteHuid. Perymauus pasButus pacteHuid. Bocmpousseaenue u
pa3MHOXXeHHE pacTeHuid. Pusnoniorus crpecca. MHTterpamus (U3MOIOIMYECKUX TPOIECCOB B
PacTUTEIBPHOM OpPraHU3ME M €€ CBA3b C NPOJYKTUBHOCTBIO pacTeHMil. KynbTypa TkaHeld M KIETOK.
Hcnonb3oBaHue ee B ceNeKUUU U ONOTeXHOIOTUU. [ mOpuan3anus kiaeTok. ['eHHas nHxKeHepusl.



