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1. OBIIUE ITOJOKEHUA

Co3nanue M pEKOHCTPYKLMSI CaJOBBIX HACAXICHUH, PEKPEallMOHHBIX
30H, M0oAOOp BHUIOB, MOPOA U COPTOB IUIOAOBBIX, JEKOPATHUBHBIX M
JIEKapCTBEHHBIX PACTECHUM [JI PaA3JIMYHBIX arpodKOJOTMYECKUX YCIOBUM U
TEXHOJIOTMM  BO3MOXHBl IIPU  YCIIOBUU  HCIIOJIB30BAHUSA  PETApIaHTOB,
(UTOrOPMOHOB, XUMHUYECKON MEIHOpalii, OpPraHMYeCKUX, MHHEpAJIbHBIX WU
OakTepHalIbHBIX YAOOpPEHUH, aHTUTPAHCIUPAHTOB, COBPEMEHHBIX TEXHOJIOTUMN
3alUTHl PAaCTEHUU OT BpeauTesel u OosiesHeil. B cBs3m ¢ 3TuM OakanaBpsl
JIOJKHBI  00J1afiaTh (YHAAMEHTAIIBHBIMUA 3HAHUSIMU B 00JAcTH OCHOBHBIX
(GyHKUMHA  pacTUTETBHOTO OpraHM3Ma: MpOIECCOB POCTa, pa3BUTUS U
Pa3MHOXEHUS; JHEPreTUKu (mpouecchl (OTOCHHTE3a M JIbIXaHHs); BOJHOIO
peXrMa U MUHEPAIbHOIO MUTAaHUA, MEMOpPAHHOTO M JalbHEr0 TPAHCIOPTa
BEILIECTB; pPa3ApPaXUMOCTU U IIPOBEICHUsI CHUTHAJIOB B KIETKE M TKaHAX;
MEXaHU3MOB PE3UCTEHTHOCTH U aJanTaluud K HeOJaromnpusiTHbIM (Qakropam
Cpelbl.

B CBsI3U c TUM BO3pacTaeT NOTpeOHOCTh B
BBICOKOKBAM(UIIMPOBAHHBIX  CIEMAUCTaX B  OOJACTH  JAEKOPATUBHOIO
CaZIOBOJICTBA M JaHAMA()THOrO JAu3ailHa, CHOCOOHBIX MNPOPECCHOHAIBHO
oOecrieuynTh (HOPMHUPOBAHUE M PEKOHCTPYKIHUIO PEKPEALMOHHBIX CaJOBBIX
HACaXJACHUH, IKCIUTyaTallluio 00bEKTOB JaHAIA(THOrO 03eJICHeHUSs, BHEAPECHUS
COBPEMEHHBIX PEeCcypcocOEeperalpmux TEeXHOJOTM mepepaboTKu  IJI0/I0B,
JIEKapCTBEHHOI'O CBHIPbsl ¥ TEXHOJIOIMHU IPOU3BOJICTBA [10CAJ0YHOI0 MaTepuaia.

Huctumunaa b1.6.8 «®usnonorus u OHOXUMUSL pACTEHUI» SIBISETCS

0a30BbIi KOMIIOHEHTOW MPO(PEeCCHOHATBHOIO UKJIA AUCIMIUIMH U HAMpaBlieHA
Ha (¢opMHpoBaHHE B IMporecce oO0ydeHuss Yy OakajgaBpa OCHOBHBIX
npoecCHOHaNbHbIX 3HAHUW M KOMIETEHUMH B paMKaxX BBIOPAHHOIO
HaIlpaBJICHHUS.

Meronuueckue yka3zaHus pa3paOOTaHbl HAa OCHOBE YTBEPKICHHOU
paboueit mporpaMMbl JUCIUTUIMHBI.

2. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA
1O JUMCHUIIVIMHE, COOTHECEHHBIX
C INTAHUPYEMBIMMU PE3YJIIBTATAMHMN OCBOEHUA
OBPA3OBATEJIBHOM TPOT'PAMMBI

[InanupyeMbIMu pe3yibTaTaMu OOy4Y€HHS MO JAUCHUIUIMHE SBIISIOTCA
3HAHMSI, YMEHUS, BIAJECHUS U (WJIM) ONBIT JEATEIbHOCTH, XapaKTepU3YIOIIUe
sTanbl  (ypoBHH) (OpMHUPOBaHHMS  KOMIETEHIMH U  oOecreurBaromine



JOCTW)KEHUE  IUIAHUPYEMbIX  PE3yJIbTaTOB  OCBOEHUA  00pa3oBaTEIbHOM
IIPOrpaMMBbI B LIEJIOM.

Obnacmv npogheccuonanvnou dessmenbHOCMy BBITYCKHUKOB, OCBOUBIINX

nporpamMmy OakajnaBpuaTa, BKIIOUYAET:

® OpraHu3alyi0 MPOU3BOJICTBA, XPAaHEHHUS M MEPBUYHON mepepaboTKu
MPOIYKIUHU TJIOJIOBBIX (B TOM YHCJIE CEMEYKOBBIX, KOCTOUKOBBIX, BUHOTpaJa,
ATOJHBIX, OPEXOIUVIOJHBIX, CYOTPONMYECKUX M TPONMUYECKUX KYIBTYp),
OBOIIHBIX, JEKOPATUBHBIX, JIEKAPCTBEHHBIX U A(PUPOMACIUYHBIX KYIbTYP;

® IPOEKTUpPOBaHUE, OJAroyCTpOMCTBO, O3€JIECHEHHWE U IKCIUTyaTaluio
00BEKTOB JaHAMA()THON apXUTEKTYPHI;

® CO3/7laHME HOBBIX COPTOB CAJIOBBIX KYJIbTYp U Pa3pabOTKy TEXHOJOTHH UX
Pa3MHOKEHHUS.

Lenvio uszyuenusa oucyuniunsl « Duzuonoeus u OUOXUMUSL PACMEHUL»
aBigeTcss (OpMUPOBaHHE KOMIIETEHIIMH SKOJOTMYECKOrO MBILUICHUS |
MPAKTUYECKUX  HABBIKOB 1O  BOCHPOM3BOACTBY, PEKOHCTPYKUHUH U
pPalMOHAILHOMY HCIIOJIB30BAHUIO CA/IOBBIX HACAXICHUH M arpoOMOIIEHO30B,
BHEJIPEHUS] COBPEMEHHBIX pecypcocOeperaronmx TEeXHOJOTHH MepepadoTKu
PACTUTENBHOIO CHIPhS M TEXHOJIOTUI MMPOU3BOACTBA MTOCAJOYHOI0 MaTepuaa.

VYyeOHast 3a7a4a COCTOUT B MPUOOPETEHUU 3HAHUNA O 3aKOHOMEPHOCTSAX
KUZHEJEATEIbHOCTH PACTeHUN, (PU3NO0IOr0-OMOXUMUYECKUX, MOJIEKYJIAPHBIX U
TEHETUYECKHUX MPOLECCAX, MEXaHU3MaX PETYJSLUN U PE3UCTEHTHOCTH KYJIbTYP
K CTpeccopaM, NPaKTUYECKUMX HABBIKAX TEXHOJIOTMW  BbIpalMBaHUs,
MIPOU3BOJCTBA CEMSAH M TOCAJOYHOIO0 MaTepuana IUIOJOBBIX, IEKOPATHUBHBIX,
JIEKapCTBEHHBIX U 3()UPHOMACIUYHBIX PACTEHUH.

[Iporpammoii Kypca MNOpeayCMOTPEHO IPOBEACHHE JEKIHOHHBIX H
npaktuyeckux 3aHATuid. Ocoboe MecTo B OBIAJEHUU JaHHBIM KYypCOM
OTBOJIUTCSI CAMOCTOSITeNIbHON paboTe 00ydaronmcs.

3aoauu uzyuenus:

e NpuoOpecTH 3HAHUS O  TEOPETUYECKUX  OCHOBax  (hU3HOJIOro-
OMOXMMHUYECKUX MPOLECCOB U KOHKPETHBIX MEXaHU3MOB, JIEXKAIIUX B OCHOBE
KU3ZHENEATEIbHOCTH PACTEHU;

® NpUOOpECTH 3HAHUS O POCTE U PA3BUTUU OCHOBHBIX MOPOJ, COPTOB
JNEKOPATUBHBIX, IJIOJOBO-ATOJHBIX U JIEKAPCTBEHHBIX PACTEHUI;

® YCBOUTH MPEACTABICHUS O META0OIMYECKUX CUCTEMax, COCTAaBISIOLIMX
OCHOBY JKU3HE/ESITEIIbHOCTU PACTEHUM U 00ECIeYMBAIOIIUX UX CYIIECTBOBAaHUE
B Pa3HOOOPa3HbIX YCIOBUIX CPEbL;

e chopMHpOBaTH COBPEMEHHbIE TIPEJCTaBICHUA O (POTOCHMHTE3E Kak
¢usnonornyeckod (QYHKIHMH, COCTaBISAIONIE OCHOBY OHOIHEPreTHKU U
MPOAYKTUBHOCTH CaJOBBIX KYJBTYD;

e chopMHpPOBATh MPEICTABICHUS O MEXaHU3MaX PE3UCTEHTHOCTH PACTEHU I
K cTpeccopam;



® OCBOUTH (DU3MOJIOTMUECKHE OCHOBBI PAa3MHOXEHHUS IUIOJOBBIX U
JNEKOPATUBHBIX KYJIBTYD;
e chopMHpOBaTh HAaBBIKK pabOTbl MO ACHCTBYIOIIMM TEXHOJOTHUSIM
IIPOU3BO/ICTBA MIOCAJ0YHOTO MATEPHAIIA;
® YMEHHME OLEHHUBATh MPUTOJAHOCTH arpojaHAma(TOB JJIsi BbIPAIIMBAHUS
CaJlOBBIX KYJIbTYP.
B pe3ynemame usyuenus oucyuniunsl 06y4arouutics O0NH#CeH:

3Hamp: O0UINE 3aKOHOMEPHOCTU U (PYHKLIUHU (HU3HOIOr0-OMOXUMHUUECKUX
IIPOLIECCOB; 3aKOHOMEPHOCTU POCTa M pa3BUTUS PACTEHMH; (PU3MOIOTHYECKHE
OCHOBBI MPUMEHEHUS yJTOOpEHUN; CEMEHHOTO M BETreTaTUBHOI'O Pa3MHOKEHUS
JIEKOPATUBHBIX W JIEKAPCTBEHHBIX PACTCHUM; pOJb OTAEIBHBIX MakKpo H
MUKPORJIEMEHTOB B MUTAHUM CAJIOBBIX KYJIBTYP;

ymemp:  CaMOCTOSITEIbHO  AHAIM3UPOBATh HAY4YHYIO JIUTEpPaATypy;
ONpeNeNsITh MO BHEIIHEMY BHUJY pAacTeHUW TMPUYMHBI HAPYLIICHUS HX
KU3ZHEJEATETbHOCTH; NPUMEHSITh  OpraHUYecKue, MUHEpalbHbIE U
OakTepHalibHble yIOOpPEHHM B 3aBUCUMOCTH OT OHTOI€HE3a pacTeHUM;
pa3MHOXaTh CEMEHHBIM U BETeTaTUBHBIM CIIOCOOOM IUIOJOBBIC, TEKOPATUBHBIC
U JIEKapCTBEHHBbIE PACTEHHUS; MPOBOAMTH MOJITOTOBKY CEMSH U IOCAJI0YHOIO
MaTepuaia K OCeBY U MOCAJIKE;

61a0emsv HABbIKAMU: TIPUMEHEHHS 3HAHUU MO (PU3MOIOTUU U OMOXUMUU
pacTeHMil B HaydyHOH U 0Opa3oBaTelIbHON JAESITENbHOCTH, NpPU PEHICHUH
MPaKTUYECKUX 3a/Jad B cdepe HCIONb30BaHUSA, BOCIPOU3BOJCTBA M OXPaHBI
CaZIOBbIX HAaCaXJIEeHUH, (QOPMUPOBAHUIO PEKPEALMOHHBIX 30H; CHoco0aMu
BEre€TaTUBHOTO U CEMEHHOIO0 pPa3MHOKEHMSI CaJIOBbIX KYJIbTYp; OLEHUBATH
KaueCTBO IUIOJIOB M CEMSIH AEKOPATUBHBIX U TIOAOBBIX PACTEHUI;

umemy npedocmagnenue: 00 WCTOPUM BO3HUKHOBEHUS M Pa3BUTUA
¢u3MoNOoruM pacTeHWi Kak Haykd; 00 OCOOCHHOCTSX pacTeHUH Kak
KOMITOHEHTOB 3KOCHUCTEM U UX POJIM B MOYBOOOPA30BAHUU; O PEKPEAIMOHHON U
CPENO3alllUTHOM pONM CaAJOBBIX HACaXKJEHUH, CIOCOOHBIX K CO3JAHHIO
KOM(OPTHOIM BH3yalIbHOW Cpeabl JJiA YeloBeKa M pealu3alud MpOorpamMMbl
YCTOWYMBOTO Pa3BUTUS PETHOHA.

IIpogpeccuonanvuvie komnemenyuu (I1K) o6yuaromerocs, hopmupyembie B
pe3yabTaTe OCBOCHHSI TUCITUTUIAHEI:

Mudp Cy1HOCTh (HaMMEHOBaHHUE) KOMIIETEHIUH
KOMITIETEHIUHI
OIIK OomenpogeccHoHATbHbIE KOMIIETEHIMH
OIIK-6 ['oToBHOCTP K oOmpeneiaeHu0 BUIOB, (GopM U 1103 ynoOpeHuil Ha
IUTAaHUPYEMbIH  ypo’Kall ~ OBOLIHBIX,  IUJIOJIOBBIX,  JIEKAPCTBEHHBIX,

3(UPHOMACINYHBIX, JEKOPATUBHBIX KYJIbTYp U BUHOTpaia

IIpodeccuonanbHble KOMIETEHIIUU

[K-21 CrocoO6HOCTh K Ja0OpaTOPHOMY aHAIM3y TMOYBEHHBIX W PACTHUTEIBHBIX
00pa310B, OIIEHKE KayecTBa MPOJAYKIIUHU CaI0BOCTBA




OO6yuenne no obpazoBarenpHol mporpamme 35.03.06 «CagoBoaACTBO»
OCYIIECTBIISIETCS Ha pPYCCKOM si3bike. IIporpammoil kypca mHpeaycMOTPEHO
MPOBEJICHUE JIEKIIMOHHBIX M MpakTH4Yeckux 3aHaATuid. Ocoboe MecTo B
OBJIJICHAUM  JAHHBIM  KYpPCOM  OTBOJUTCS  CaMOCTOSITEIbHOW  pabote
00y4Jaromuxcs.

KonrakthHas pabota ¢ oOydarommmcs (ayJUTOPHBIE 3aHATH), KaK U UX
camocTosTeNbHas paboTa, SIBISIETCS COCTABHOM 4YacThi0 Y4eOHOro Ipoiiecca U
MOJJIEKUT TUIAHUPOBAHUIO U KOHTpoto. Kypc paccunrtan Ha 144 yaca, u3 HUX
ayIUTOPHBIX 3aHATHM:

oHesHast popma obyuenus — 22 4 nexknu, 32 4 1abOpaTOPHBIX 3aHATUM
(KOJIJIOKBUYMOB) U 54 4 caMOCTOSITENIbHON paboThI;

3ao0uHas gopma obyuenus — 6 4 nexkuui, 10 4 1a60paTOPHBIX 3aHATHI
(KOJIJIOKBUYMOB) M 92 4 caMOCTOSITENBHON PAaOOTHI.

VYyeOHo-HUCcenoBaTeNbCKasi paboTa CTYAEHTOB BKIIOYAET HAIMMCAHUE
pedepaToB,  MOArOTOBKY  HAay4HBIX JIOKJIAJOB, HAMMCAHUE BBIMYCKHOM
KBTU(PUKALIMOHHOM pabOTBHI.

HtoroBas popma KOHTPOJIS — IK3aMEH.

3. METOANYECKHUE YKA3ZAHUA JISA OBYUYAIOIIIUXCA ITO
OCBOEHMIO JUCIHUITIMHBI

Bun yueOHbIX 3aHSTHI Opranuzanus JesiTeIbHOCTH 00y4aromuXcst

B xone neximii npenoaaBarelib M3aracT U pazbsCHIET OCHOBHBIE,
HauOoNiee CJIOKHBbIE TIOHATHS TEMbL, a TAKOKE CBSA3AHHBIE C HEM
TEOPETHYECKUE U TPAKTUYECKHE MPOOJIEMBL, Ja€T PEKOMEHIALMM TIO
BBITIOJTHEHHIO CAMOCTOSITEITHHOM PabOTHL.

B xoze nexiwit 00y4aromMcst peKOMEH TYeTCS:

- BECTH KOHCTICKTUPOBAHME y4eOHOTO MaTepraia;

- oOpamarb BHUMaHWE Ha Kareropud, (HOpMyITHPOBKH,
PaCKpbIBAIOLIME CONEPKAHUE TeX WIM MHBIX SIBJICHUMHA M IPOLIECCOB,
Hay4HbIE BBIBO/IbI 1 IPAKTUUECKUE PEKOMEH/IALH 110 MX IPUMEHEHHIO;

- 3a/aBarhb [PENOJABATENII0 YTOYHSIOLME BOMPOCHI C  LIEJIBEO
Jlekuus YSACHEHHSI TEOPETUUECKIX TIOJIOMKEHWIA, Pa3PEILIEHHS CTIOPHBIX CHTYALIUIA.

B palounx KoHCIeKTax sKeNaTeIbHO OCTABIIITh IO, Ha KOTOPbIX BO
BHEAY/IMTOPHOE BPEMsI MOXKHO CJIENIaTh MIOMETKU M3 PEKOMEHIOBAHHOM
JIUTEpPATyphbl, TOTOIHSIOICH MaTepras MPOCTYIIAHHOM JIEKIINH, a TAKKe
TIOMETKY, TIOUEPKUBAIONIAE OCOOYI0 BAKHOCTH TeX WIM HHBIX
TEOPETUUYECKUX MTOJIOKEHHIA.

JIis ycrelHoro OBJaZeHHUs] KypcoM HEOOXOIMMO TOCEarh BCe
JIEKIMY, TaK KAaK TEMAaTWYEeCKUI MaTepuasl B3aMMOCB3aH. B ciydasx
TPOITyCKa 3aHSTUs OOYYAOIIMICS JOJDKEH CAaMOCTOSITEIBHO M3Y4HUTh
Marepuasl U OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI IO MPOIYILIEHHON TeMe
BO BPEMS1 MH]IMBUIYIbHBIX KOHCYJIbTAlI
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CamocTrosrenpHas paboTta
(u3yuyenue
TEOPETUIECKOTO Kypca)

BaxHoii 4acThi0 caMOCTOSATEIbHOW paOOTHI SIBISIETCS YTCHUE
y4eOHO 1 HayyHOU Juteparypbl. OcHOBHAs (PyHKIMS y4eOHUKOB —
OpPHEHTUPOBaTh OOYYAIOIIMXCS B CHCTEME 3HAHWM, yMEHUH W
HAaBBIKOB, KOTOpbIE JIOJDKHbI ~ OBITb ~ YCBOGHBI  OyHdyLIMHU
OakasiaBpaMu 10 JAHHOM JUCIUTUTIHE

CamocTtosrenpHas paboTta
(koHTpoOJIbHAsA paboTa)

BeimonmHeHre  KOHTPOJILHOM PabOThI SIBISIETCS  00s13aTeIIbHBIM
YCIIOBHEM JIOITyCKa OOyYarommxcsi K dk3aMeHy. KoHTponbHast
paboTa TpencTaBiIsieT COOONM W3JIOKEHHWE B THMCHMEHHOM BHJIE
pE3yNIbTATOB TEOPETUYECKOTO AHATM3a M TPAKTHYECKOW padOTHI
oOy4arommxcs o onpeneneHHon teme. CopepkaHue KOHTPOJIBHOM
pabOTHI 3aBUCUT OT BHIOpaHHOTO BapuaHTa. PaboTta mpencraBisiercs
IPEMO/IABaTEIl0 HAa TPOBEPKY 3a 7 JHEH J0 Havaia
9K3aMEHALIMOHHOW ~ CECCHUM. 3ammTa KOHTPOJBHOW  pabOThI
poxo Mt B (opMe cobeceloBaHMs BO BpeMsl KOHCYbTalmil. OHa
OLICHUBAETCS 10 KPUTEPHSIM, MTPEJICTABIICHHBIM B 11. 8.2

[IpakTrueckue 3aHATHS

[IpakTyeckne 3aHsATHS — 3TO aKTHBHAsA ¢opMa y4eOHOTO
npouecca. Ilpu moaroroBke K - MPaKTUYECKUM  3aHATUSAM
o0ydJarommmcs HEOOXOJUMO HW3YyYUTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTCSI  C  JONOJIHWTENBHOW  JINTEPATypOH,  Yd4ecThb
PEKOMEH MK pernogaBaTenis. TeMbl TEOPETUYECKOTo COJIepyKaHusI
BBIHOCSITCSI ~ HAa  CEMUHApCKHE  3aHATUs,  MPEAIoJararor
JWCKYCCUOHHBIA XapakTep OOCykIeHus. bombinas d9actb TeM
JWCUUIUIMHBI HOCUT NPAKTHYECKHH Xapakrep, T.€. MpeJriojiaraet
BBINIOJTHEHUE 3a/IaHUI W pEIleHUE 3a/1ay, aHalIu3 IPAKTHYECKUX
CUTYyaluil

[ToaroroBka K sK3ameHy

[ToaroToBka K sK3amMeHy IPEIIOJIAracT:

- U3y4YEHNE PEKOMEHIYEMOH JIMTEPATYpPhI;

- U3y4EHUE KOHCIIEKTOB JICKIIHIA;

-y4acTHe B IPOBOJIMMBIX KOHTPOJIBHBIX OIPOCaX;
- TECTUPOBAHUE 10 MOYJISIM U TEMaM;

- HallMCAaHKE U 3allIUTy KOHTPOJIBbHOM pabOoThI

K sk3aMeHy pomyckaroTcsi oOydarouiuecsi, BHIMOJHUBILINE BECh 00BbEM

KOHTPOJIBHBIX MEPOIPUSATHIA.




4. COAEP KAHUE JUCIHHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10
TEMAM U BUJAM YUEBHBIX 3AHATUN

KoanuectBo yacoB Y4ebHo- Kox
Konrakthbie CamocrosiTenbHast MeToauyec- dbop-
3aHATHS C pabora KO€ MHpYye-
pernojaBaTeneM obecrieueHue MBIX KOM-
No Conepxanue o o o o JUTsl CAMOCTO- MeTeH-
w/n | pasnenos (vomynedt) | g E | & = g = S E ATETBHOM umit
z 2 E 2 z 2 E 2 paboThI
IIUXCS
1 | ®u3m0JI0THs PACTUTEIBHON KJIETKHU
1.1 | ®yHKIMOHANTBHAS 1,5 0,5 1 2 3,4,7,8,17, OIIK-6
MOP(OJIOTHS KIIETKH 24,26,28 IK-21
1.2 | buoxuMmus KIETKH 1,5 0,5 2 4 3,4,7,8-10, OIIK-6
18,26 ITK-21
1.3 | MemOpanHbie 1 1 0,5 1 4 3,7,26 OIIK-6
PETYIIATOPHBIE IIK-21
CHCTEMBI KJIIETKH
2 | BoaHblii pe:uM pacTeHHH
2.1 | ®yHKUUS BOABI 1 0,5 2 4 3,8-10, OIIK-6
26,28 IK-21
2.2 | Knerka kak 1,5 1,5 2 2 3,8,9,14 OIIK-6
OCMOTHYECKAs [IK-21
cucTemMa
2.3 | Tpancnuparmsi. 1,5 0,5 2 4 7,13,21,25,26,28 OIIK-6
OyHKIUA U [IK-21
MEXaHHU3M
3 | MuHepajibHOE IUTAHHE PACTEHHUIl
3.1 | ®usnonornyeckas u 1,5 0,5 2 4 1,3,7,13,1520,24, OIIK-6
OMOXUMHUYECKas POJIb 26,28 [IK-21
MUTATEIbHBIX
9JIEMEHTOB
3.2 | Pomp 2,5 1,5 2 4 3,7,10,13, OIIK-6
MHKPOOPTaHW3MOB B 26,28 [IK-21
NUTaHUM PaCTEHUN
3.3 | ®U3HOIOrHYeCKUe 2 0,5 2 4 3,26,28 OIIK-6
OCHOBBI IIPUMEHEHUSA [IK-21
ynobpenuit
4 | ®doTocuHTE3
4.1 | doTocuHTE3 KaKk 1 0,5 2 2 3-5,7,9,18 OIIK-6
OCHOBa 23,24,26,28 IK-21
OHMOdHEPreTUKU
4.2 | XuMu3m 4 1 2 4 3-5,7,9,18 OIIK-6
¢dborocuHTE3a 23,24,26,28 IIK-21
4.3 | ®orocuHTE3 KaK 1 0,5 2 4 3-5,7,9,18 OIIK-6
OCHOBA 23,2426, IIK-21
POLYKTUBHOCTH 28
pacTeHui
S | JipixaHue pacTeHuil
5.1 | Ipixanme kax |1 Jos [ [ 2 | 2 [] 7,13,17, OIIK-6




LEHTPAIBHOE 3BEHO 24-26,28 [IK-21
oOMeHa BEIIEeCTB U
SHEPTUH
5.2 | XuMu3Mm u 2,5 1 2 4 7,13,17, OIIK-6
SHEPreTUKa AbIXaHUs 24-26,28 IIK-21
5.3 | Jbixanue u 0,5 0,5 2 4 7,13,17, OIIK-6
NPOAYKTUBHOCTD 24-26,28 [IK-21
HaCaXJACHUI
6 | Mera0oJyiM3M pacTeHuil
6.1 | Cunres, 4 0,5 4 8 5,7,9,24, OIIK-6
MIPEBPALLIECHUS U 26,28 [IK-21
TPAHCIIOPT
OpraHu4ecKuX
BEILIECTB B paCTEHUU
7 | Poct pacTenuii
7.1 | ®a3bl pocta 4,5 0,5 2 4 2,3,4,6.8, OIIK-6
11,17-19, IK-21
24,26,28
7.2 | T'opMmoHaibHas 2 1 2 4 2,3,4,6.8, OIIK-6
CHUCTEMa PaCTeHHI 11,17-19, IIK-21
24,26,28
7.3 | IIpogyKTUBHOCTD 1,5 0,5 2 4 2,3,4,6,8, OIIK-6
JIPEBECHBIX 11,17-19, IIK-21
HaCaXXJICHUH Kak 24.26,28
¢byHKIMS pocTa
8 | Pa3zBuTHe pacTeHui
8.1 | OCHOBHEIE dTaNbI 1 0,5 3 2 7,8,12,13, OIIK-6
WHIUBUTYAIBHOT O 18,21,24, IIK-21
pa3BUTHUS PACTEHUI 26,28
8.2 | doronepuoanueckas 1,5 0,5 1 4 7,8,12,13, OIIK-6
AHAYKIUS. 18,21,24, IIK-21
l'opmonanbHas 26,28
TEOpUSI IIBETCHHUS
8.3 | dusmonorus 5,5 1 4 4 7,8,12,13, OIIK-6
Ppa3sMHOXKEHUSA 18,21,24, IIK-21
pacTeHui 26,28
9 | ®usnonorus crpecca
9.1 | ®u3noIOrNUYecKue 5 0,5 4 4 2,3,13,18, OIIK-6
OCHOBBI ajianTaluu 21,26,28 IIK-21
pacTeHui K
cTpeccopam
9.2 | Ilyru noBbILIEeHUS 5 0,5 4 6 2,3,13,18, OIIK-6
PE3UCTEHTHOCTH 21,26,28 IIK-21
pacTeHui K
HeOJIaronpusATHBIM
(akTopaM BHEIIHEH
cpenbl. ['ennas
WHXCHEPUS
UTOro 54 16 54 92




5. BAHATUHUSA JIEKHUMOHHOI'O THUIIA

Pazoen 1. Duzuonozusa pacmumenvHoul Ki1emKu.
Tema 1.1. ®yHKkunoHaJdbHass MOP(OJI0rus KJIETKH.

3ajmaun  QU3MONOTMM  pacTeHUH  KaK  TEOPETHUYECKOM  OCHOBBI
pPacTeHHEBOJICTBA U OXpaHbl OKpYKaromiei cpeapl. OCHOBHBIC 3TAIbl B HUCTOPUHU
pazButusa (usnonorun pacteHuit. OOiiee mpeacTaBiIeHHEe 00 OCOOEHHOCTSIX
MOpPOPU3NOIOrNUEeCKO  OpraHu3alMd  JAPEBECHBIX  pacTeHuil.  Poub
bu3noNoTNM pacTeHWd B TPAKTUKE JIECHOTO XO3AWCTBA M JaHAMA(THOTO
CTPOUTENBCTBA.

XKuBass pacTuTenpHas KJIETKa KaK OTKPBHITasi cCaMOperyiIupyemMas
Ouoyoruyeckas CUCTEMA.

OynkunoHanbHass Mopdonorus kiaeTkd. CTpoeHHe W QYHKIHH
KJIETOYHOM CTEHKH, IMTOIUIa3Ma W Bakyoiu. buonornyeckue wmemMOpaHsbl,
ctpoenue, Gynkuuu. Sapo. Ponb sapa B cuHTe3e Oenka W mepenade
HaCJIEeJICTBEHHBIX CBOMCTB. [ImacTuapl KIETKH: XJIOPOIIIACTHI, JIEHKOIIACTBl U
XpoMorutacTel. Ponmb MHTOXOHApWUN B KU3HM KiIeTOK. DyHKIMS ammaparta
[Nonbmxu 1 pubocom.

Tema 1.2. BuoxuMus pacTUTEJIbHON KICTKH

XUMHUYECKU COCTaB KJIETKU: Oenku, HykJenHoBble kuciotel (HK),
yIJA€BO/bI, JIUMU/bI, BUTAMHHBI, OPraHUYECKUE KUCIOTHI U UX POJIb B KU3HU
JIPEBECHBIX PACTEHUI.

XapaktepHble ocoOeHHocTH xuBoro. Hykmeunnoswie kucinotel (JIHK,
PHK) u Genku - ctpyktypHas u pyHKUIMOHAIbHAs OCHOBA KieTku. CTpoeHue u
¢bynkuun HK. KommiemeHTapHOCTh a30TUCTBIX OCHOBaHUM. ['eHeTnueckuii
koz. Pemmukanus JIHK, npouecc Tpanckpuniuu u 6uocunresa PHK. Ilpouecc
OuocuHTe3a OenkoB Ha pubocomax (TpaHcnsauus). ['eHeTMyeckas cucTema
PETYISIUU KIETKH.

Knaccudukanus OenkoB, HUX CTpyKTypa U (YHKUMOHAIbHAS pOJib;
MPOTEMHOTCHHbIE AMUHOKHUCIIOTBI; THIl CBS3€W, OMNPEACNSIONNX CTPOEHUE
Oenka. buosnexkrpuyeckue siBieHus B kieTke. CHUHTE3 Oelika U ero MEXaHHU3M.
[uromna3sma kak OEIKOBO-KOJUIOMIHAs cucTeMa. Bo3pacTHble H3MEHEHUs
XMUMH3Ma U CTPYKTYPhI LIUTOIJIA3MBI.

depMeHTHI U UX Poib B XKU3HU pacTeHnil. OCOOEHHOCTH (EePMEHTOB.
OOHOKOMIOHEHTHbIE W OMKOMIOHEHTHbIE (PEepMEHTbl. AKTUBHBIA U
alIOCTepUYECKUt  1eHTpbl  pepMeHTa.  MONEKyIsIpHbBIA  MEXaHU3M
(dbepMeHTaTUBHOTO KaTanu3a. BiusHue BHYTPEHHUX U BHEITHUX (PAKTOPOB Ha
akTUBHOCTD (pepmenTa. Knaccudukanus GpepmMeHToB.

O6mue npencrabienrs 00 0OMEHe BELIECTB U MPEBPALCHUU SHEPTUU
B pacTUTEIBHON KileTKe (MeTabonu3M). AHaOOIUYEeCKue U KaTaOoIMYecKue
npoueccbl. OcoOeHHOCTH OuoXMMHMuUecKuX peakiuil. KOoHCTpYKTHBHBIM
(accummuisLMsi) U dHEpreTuyeckuii oOMeH. VICTOYHMKY 3HEPrUM B KIETKE U
poiib afgeHo3uHTpuPocPopHoil kuciaotsl (ATP).
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Tema 1.3. MemOpaHHbIe U peryJsiTOPHbIE CHCTEMbI KJIETKH
depMeHTHbIE, MEMOpaHHbIE W TEHHbIE PETYISIUU MeTaboIu3Ma B
kieTke. bruosnexkTpuueckue siBIEHUS B KIIETKE U UX POJIb B 0OMEHE BEIIECTB.
B3aumocBs3b U B3aUMOJIEHCTBUE KIETOK B TKAHAX U OpraHax LEJoro
pacteHusi. PacTuTenbHas KJeTKa, MOMYJSLUS, CAJAOBbIe HACAXKIACHHS Kak
caMOperyIupyeMble KHOEPHETUUECKUE CUCTEMBI.

Pazoen 2. Boouwtii pexcum pacmenuil
Tema 2.1. ®yHKUUA BOABI
OO6mias xapakTepucTuka BojooOMeHa pacteHui. [loHaTHE O BOJHOM
pexuMe (BogooOMEHE), BOJHOM OajlaHCe M BOJHOM Je(uIuTe pacTeHUHU.
BonoemkocTs Hacaxnenuil. CTpyKTypa M cBoWcTBa BOAbl. Boanblii u
XUMUYECKUI moTeHIman. buonornyeckas poiab BOABI B KU3HU PACTCHUU U
ouocdepsl.

KopHeBas cuctema pacTeHui kak opraH J00bIBaHUSI BOJbI. MexaHU3M
MOTJIONICHUS BOABL. MeXaHuU3M TMOIJIONIEHHUs] BOJbI KOPHSIMHU PAaCTCHHI.
Cocrosiuue Bonbl B mouBe. Koaddumment 3apsganusa. [IpencrarieHue o
«pusnonorndeckor cyxoctu» mouBbl. Harueratomnias nesTebHOCTh KOPHEBOM
CHUCTEMBI. 3aBUCUMOCTh «IlJIauay OT MeTaboJIn3Ma.

Tema 2.2. KileTka Kak 0CMOTHYECKAsI CHCTEMA

PactutenpHass KjeTka Kak  ocMOTHYeckas cuctema. OOmue
npejcTaBieHuss 00 OCMOCe M OCMOTHYECKOM JIaBJICHUHU. 3aBUCHUMOCTH
OCMOTHUYECKOTO JIaBJICHMS KIIETOUHOTO COKa OT BHEIIHUX YCIOBUH.

Typropuoe naBnenue, ero npupoga. I[lmasMonu3 u aemIa3Momus.
Metonbl onpeneneHus ocMoTuueckoro aapieHus. Cocyuias cuiia u €€ poJib B
MOIJIOIIEHUN BOJbl KiIeTkamMu. (COOTHOIIEHHWE MEXAY COCYIIEeW CuIIoi,
OCMOTHUYECKHUM M TYPrOPHBIM JaBJICHUSIMU. 3aBUCUMOCTh ITUX MOKa3aTeyel oT
CTEIEHU HACHIIEHUsI KIeTKH Bojoi. KommonaHoe HabyxaHue.

Tema 2.3. Tpancnupauus u GU3NOIOTNIECKOE 3HAYECHHE

Jluct xak opran TpaHcnupainuu. KyTukynspHas W yCTbUYHAas
Tpancnupanus. CyTouHbld XOj TpaHcnupauuu. [lokazatenn TpaHcnUpaiuu.
['pynmel  ApEeBECHBIX  PACTEHHM MO  WHTEHCUBHOCTH  TPAHCIUPALMH.
OpanoTpancnupaiusi. BomooOMeH IUIOAOBBIX M JIEKOPATHUBHBIX pPAacTCHUN B
OHTOT€HE3E.

bnvxkHUN U TaNbHUM TPAHCTIOPT BOJBL. JIBMXKYIIHME CHIIBI BOCXOISAILETO
toka. Teopus cuemieHuss. Ce30HHbIE U3MEHEHUS COJEpKaHUA BOIbI B
JIpeBecHOM pacTeHuu. Boma kak BakHEWIIUN sKonorudyeckuid axrop. I'pynms
pacTeHHU IO OTHOIICHHIO K (aKTOpy BIXHOCTH. [[peBecHBbIC pacTEeHUs] —
ruApoPuTel, TUrpoPuUTH, Me30PuTHI, Kcepodutsl. BoaHblii OanaHc, BOIHBIN
neduruT, BOAHBIN cTpecc. Bpemennoe u anurensHoe 3aBsjganue. CyToOYHbIE U
CE30HHbBIC U3MEHEHHS B BOJTHOM 0ajlaHCe PACTEHUS U UX PUYHHBI.

PerynupoBanue BOIHOTO pexruMa pacTeHUH. AHTUTPAHCIIMPAHTHI.
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Pazoen 3. Munepanvnoe numanue pacmeHuil
Tema 3.1. ®usnonornyeckass M OHOXHMHMYECKAs POJb HNUTATEJbHBIX
3JIEMEHTOB

O6mue mnpeacTaBiIeHUS O  MUHEPAIbHOM  MHUTAHUM  PACTEHUIA.
HeoOxonumble Makpo- U MUKPORJIEMEHTHI, UX (U3HOJI0THUYecKast poJib. PopMbl
a3oTa B NOYBE, WX JAOCTynHOCTh pacteHusMm. Padotet J.H. Ilpsauminukosa.
JIucT xak opraH UHTErpaJibHONW MHPOpMaLUK TUTaHUS pacTeHuil. OcobeHHoCTH
MOYBbI KaK cyOcTpaTa JJisl MUTAaHUs PACTCHUH.

KopHeBas cucteMa kak OpraH MOIVIOLIEHHS, CUHTE3a U IEPEIBHKECHUS
BEILIECTB B pacTeHUU. MexaHu3Mm J0ObIBaHUS KOPHSIMHU PACTEHUU 3JIEMEHTOB
(cuMIuIa3MaTUYECKUH, amnoryiazMaTuueckuii). PU3NKO-XUMHUYecKas CYIIHOCThb
aHTaroHM3Ma M CHHEpru3Ma HWOHOB. V30MpPAaTEeNbHOCTH  MOTJIOLIEHUS.
OU3MONOrMUecKy KHUCIbIE, IeIOYHbIE U HeUTpanbHble BemecTBa (ya100peHus).
BydepnocTs nuTaTenbHON cpenbl. ACCUMUIISIUS TOTJIOMEHHBIX MUHEPATbHBIX
AJIEMEHTOB B pacTeHUHU. B3aMMOCBSI3b MEXIQYy MHUHEpaIbHBIM U YIJIEBOJIHBIM
oOMeHoM. CHHTE3upyIOIasl AESITebHOCTh KOPHEBBIX CHUCTEM IO padoTam
JI.JI. Cabununa, A.JI. KypcanoBa, K. Moteca. Poib cuctem B KU3HEIESITEIHHOCTU
pacteHuid. BnusiHre BHYTpEHHHX YCJIOBUI HA MUHEPAJIbHOE TUTAHUE PACTCHU.

Bnusinue BHemHUX (hakTOPOB Ha MOTJIOLIEHUE MUHEPAJIbHBIX 3JIEMEHTOB.
KpyroBopor MHHEpalbHBIX 3JEMEHTOB IIPU  BBIPAIMBAHUU  JIECHBIX
HACaXICHUM.

Tema 3.2. Poib MUKPOOPIraHU3MOB B IMTAHUYN PACTEHUH

3ajmaud  TOYBEHHOM  MHUKpPOOMOJOTMU.  3HayeHUE  MOYBEHHBIX
MUKpoopranu3MoB. OCHOBHbIE TpyNNbl MOYBEHHBIX MHUKPOOPTaHU3MOB.
Metonbl M3y4eHUST U KOJIMYECTBEHHOI'O Yy4yeTa MHKPOOPTraHW3MOB IOYBBI.
Yuctble U HaKOMUTENbHBbIE KYJIbTYpbl. PO MHKPOOPraHHW3MOB B >KU3HU
pactenuil. PacnpocTpaHeHre MUKpPOOPraHM3MOB B IOYBE, BO3AYXE U BOJIE.
Puzocdepa.

[IpokapuoThl: GOPMBI U CTPOEHHUE KIETOK, OJIBUKHOCTh, Pa3MHOKEHHUE,
cnopooOpa3oBaHue. BiusHMe BHEUIHUX YCIOBUW Ha KU3HEAEATEIbHOCTD
MUKpPOOPraHU3MOB (XMMHUYECKUH COCTaB cyOcTpara, TeMmIiepaTypa, CBET,
peakiuus cpefibl, BIAXHOCTh CyOCTpara, a’parus 1 Jp.).

VYyacTrie MUKpOOPraHU3MOB B OMOJOTMYECKOM KPYrOBOPOTE YIIIEpoJa.
Tunsl TNUTaHUS MHUKPOOPTaHU3MOB (IeTEpOTPOPHBIA U  aBTOTPOHBIN).
bakrepuanbubiii  porocunte3 (doropenykuus). XemocuHte3. OcoOEHHOCTH
HHEPreTUYECKUX MPOLIECCOB B MUPE MUKPOOPTAHU3MOB, JbIXaHUE U OPOKEHUE.
CruproBo€, MOJIOUHOKUCIOE U  MACISHOKUCIOE OpoxeHue. YdacTue
MUKpPOOPraHM3MOB B PA3J0KEHUU LEJUIION03bl, JUIHUHA U KUPOB, B
IPEBpAICHUAX CEPBI, Jkele3a, pochopa. Cxema OMOIOrHYECKOro KpyroBopora
yriaepoaa. Poib mMOYBEHHBIX TpuOOB B MHUHEPATU3ALMH OPraHUYECKUX
BenecTB. Mukopusa.
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Ponb MukpoopraHusmMoB B OOLIEM KPYroBOpOTE a30Ta B MPHUPOJIE.
[Ipoueccsl ammonubuKkaum, HUTpUUKauuu, AeHUTpudukanuu. Pukcanus
MOJIEKYJIIPDHOTO ~ a30Ta  CBOOOJHOXXHMBYIIMMHU U CUMOMOTHYECKUMH
MUKpoopranuzMamu. MexaHusm QuKcaluu a3ora.

Tunsl GuoslorMueckux CBsi3e B MUpE MOYBEHHBIX MUKPOOPTaHU3MOB.
B3anMOOTHOIIEHUST MEXAY MHUKPOOPraHM3MaMHU W BBICIIUMH PACTEHUSAMMU.
Hcnonp30BaHuE MOJIE3HBIX CBOMCTB MUKPOOPTaHU3MOB B JIECHOM XO3SIHCTBE.
baktepuanbupie  ynoOpenus.  MukpoOuosnoruueckas  MeTaboIU3aLMs
IPEBECHBIX OTXOA0B. bruopeMenuanus noys.

Tema 3.3. ®u3no10oru4ecKrue OCHOBbI IPMMEHEHHS y100peHuit

[Tnopopoaue nous. Tumel 1 3PHEKTUBHOCTH UCTIOJIB30BaHUS yI00pEHUI
pacteHussMu. [Ipru3HakM MUHEpaNbHOW HEAOCTATOYHOCTU. JImarHoctuka
noTpedHOCTEe pacTeHUM B dJeMeHTax MNuTaHusa. HekopHeBble MOJIKOPMKH
pacTteHuil. BeipamuBanue pacTeHuit 0€3 MOYBBL. [HMIpO- W a’pOIOHHUKA.
PerynupoBanue MUHEpPaIbHOIO MUTAHUS PACTEHUM B JIECHBIX HACAXKICHUSIX U
JaHAMAaQTHOM CTPOUTEIHCTRE.

Pa3zoen 4. ®omocunmes
Tema 4.1. ®0oTOCHHTE3 KAK 0OCHOBA OMOIHEPTeTUKH

CymiHocts u 3HaueHue Qorocunte3a. Pabotei K.A. Tumupszesa.
doToCHHTE3 — BaKHEWIIEe 3BEHO >KU3HEHHOro Iukia Ha 3emue. OOmue
npeactaBieHuss o ¢oroaBToTpodHON  yHkiuu. Dortopenykiusa. Poib
dboToCMHTE3a B CO3JaHUM OPraHMYECKOrO BEIIECTBA U  aAKKyMYJISIIIUU
COJIHEUHOW sHepruu. Metonbl uzydeHusi ¢oTocuHTe3a. POTOCUHTETUUCCKUN
anmapar BbIclIMX pacTeHud. JlucTtoBod wuHAekc. CTpOeHHME UM COCTaB
XJIoporacToB. ModiekynsipHas MoOJelib Tuilakouaa. IIurMeHTHbIE CUCTEMBI
aucta. CTpykTypa, QYHKIIUM U CBOMCTBA MUTMEHTOB. buocuures xyiopoduiia
1 KapOTUHOUIOB, PUKOOMIUHBEI, XJ10p03. OCEHHsT OKpackKa JIMCTHEB IPEBECHBIX
pacTEeHUI: UCTI0JIL30BAHKE B MIPAKTHKE JaHA()THOTO CTPOUTEIbCTRA.

OHepretuka ¢oTocuHTE3a. MexaHu3M TOTJIONIeHUs cBeTa. ONTHYECKUE
CBOWMCTBa  JINCTheB. DOTOCMHTE3 B  pa3JIUMYHBIX  JydaX  CIEKTpa.
DOTOCUHTETUYECKH aKTUBHAs pajualiusi, KBAHTOBBIA BBIXOJH M KOX(DPUIIUESHT
MOJIC3HOTO JIEUCTBUS (DOTOCHUHTE3A.

Tema 4.2. Xumu3m ¢porocunrTesa

CgetoBas (poTtonus) u TemHoBas (asbl potocuntesa (mukia Kpeodea); C,,
Cs u CAM - nytu ¢ukcauuu CO,. doTocuHTETUYECKOE (LIMKIMYECKOE U
Henukinyeckoe) QocdopunupoBanue. DoTonau3 BOABI U €r0 3HAUYCHHE.
O6pazoanne ATP u HAJIP-H npu cBetoBbix peakuusax. @oroasixanue (C, —
nyTh POTOCHUHTERA).
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Tema 4.3. ®oTOCHHTE3 KAK OCHOBA NPOAYKTHUBHOCTH PaCTeHUI

BnusiHue BHYTpEHHHX U BHEIIHUX (DAKTOPOB HA MHTEHCHBHOCTD
¢dotocunTe3a. BupoBas cneunuduka GorocuHTE3a IpPEBECHBIX PACTEHUM.
Cetonio0ue W TEHEBBIHOCIMBOCTb JIPEBECHBIX pacTeHuid. CBeTOBOM U
YIIEKUCIOTHBIA KOMIIEHCAIIMOHHBIE MYHKTHI. CBETOBBIE KpHUBBIE (DOTOCHMHTE3A.
CeetokynbTypa. CyTOUHBIN U CE30HHBIN X0 (OTOCUHTE3A.

[Iponyktel (orocunTeza. DOpMBI MEPEABUTAIOMIMXCA OpPraHUYECKUX
coelMHEeHU. MexaHu3M, CKOPOCTh U MYTH TPAHCIOPTa aCCUMMISTOB. PaboTh
A. JI. Kypcanosa.

dotocunTtes u ypoxail. Padotsr JI. A. UBanoa u A. A. Huuunoposuua.
doTocuHTETHYECKasE  MPOAYKTUBHOCTh  CaJOBbIX  HacaxiaeHud. Ilytu
perynupoBaHus POTOCUHTETUUECKON MPOAYKTUBHOCTH JIECHBIX HACAKIECHUH.

Pazoen 5. /lvixanue pacmenuii

Tema 5.1. /IpIxaHue KaK HEHTPAJIbHOE 3BEHO 00MEHA BEIECTB U JHEPIUH
duznonoruyeckasl CyumHoCTh U (YHKIHMH JIbIXaHUS B KU3HU PACTCHHI.

JlpixaHue Kak IEHTpallbHOE 3BeHO oOMeHa BemecTB. Ponb abixaHus B

KOHCTPYKTUBHOM MeTaOonu3Me. Teopuss OMOJIOTMYECKOTO OKHUCICHHUS U

BOCCTaHOBJICHHSI. MUTOXOHAPUM KaK OpraHeibl aHa’dpOOHOTO JbIXaHUS.

KaTtanutnueckne cCUCTEMBI AbIXaHUS.

Tema 5.2. XuMu3m abIXaHust

XUMHU3M M SHEPreTHKa MPOIECCOB JbIXaHUs B OpokeHUs. OKHUCIUTEIbHOE
dbochopunrpoBaHre Ha ypoBHE cyOcTparta, rimkonm3, nuki Kpebca (uuki au- u
TPUKAPOOHOBBIX KHCIIOT), 0Opa30BaHKME BBICOKODHEPTETUYECCKOTO COCTUHCHUS —
ATP. Hcnonp3oBaHHE TPOMEKYTOUHBIX IPOAYKTOB JIbIXaHHWS JUII CHHTE3a
yIJIEBOIOB, OENKOB, JIMITUIOB M BTOPHUYHBIX BEIIECTB. B3aMMOCBS3b JIbIXaHHUS U
opoxkenus. IlentozodocdaTHpiii MK TpaHcpopmaiuu rekco3. PasHooOpasue
mMyTel TepeHoca 3JCKTPOHOB M MPOTOHOB Y PACTEHUH KaK MPUCTIOCOOJICHHE K
YCJIOBHUSIM CYIICCTBOBAHUS — TTTMOKCHIIATHBIN ITUKT IbIXAHHS.

Tema 5.3. /IpixaHue ¥ NPOAYKTHBHOCTH HACAKICHUI

PerynsatopHble MeXaHHM3Mbl JbIXaHHUS HACAXKICHHUHA. 3aBUCUMOCTH
JbIXaHUS! OT BHYTPEHHUX U BHEITHUX (hakTOpoB. [pIxaTenbHblil KO DUIIHEHT.
Ponb npixaHuss B ajanTalMM pacTeHU K HEOJAromnpusiTHBIM  YCIOBUSM
CyLIECTBOBaHUs. JlpIXaTenbHbIil Ta3000MeH JpeBecHbIX pacTeHuil. CBs3b
AbIXaHUsl ¢ APYrUMH (U3HOJOTUYECKMMH Tpolieccamu. BumgoBas crneunduka
JIXaHHUS JIECHBIX HACAYKICHH.

Pazoen 6. Memaboauszm pacmenuii

buoxumuyeckuii coctaB APCBCCHBIX paCTeHHﬁ. OpFaHI/I‘leCKI/IC BCIICCTBA
MNCPBUYHOIO W  BTOPUYHOTO OOMECHOB. KOHCTI/ITYI_II/IOHHBIC, 3allaCHBIC,
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DSHEPreTUYECKUEe, TPAHCIIOPTHBIE U 3allUTHBIE BemecTBa. A’podOIuHbI
pacTeHu.

®denonbHBIE coequHeHus ((P1aBOHOUIBI, KYMAapUHbI, JTUTHUH, TAHHUHBI),
TEPHEHOUIbI,  AJIKAIOWAbI,  TJMKO3HAbI,  TPUTEPIICHOBBIE  KHUCJOTHI.
DU3HUOJIOTHYECKAs POJIb U MPAKTUYECKOE 3HAYECHUE COEAUHEHUN BTOPUYHOIO
oOMmeHa. Asenonatus. MeXaHM3MBl — CaAaMOPETYJSIIIMUA  TPEeBpaIleHUs
OPraHUYECKUX BEIIECTB B PACTCHUSX.

[IpeBpareHus BemecTB MpU CO3PEBAHUU CeMsH U I10A0B. OCOOEHHOCTH
MeTaboiM3Ma B MpopacTalouuX CeMEeHaX, B TOM YHCIIe B CEMEHaX JPEBECHBIX
pacteHuil. ['OIMYHBIN NUKI OPEBPALICHUI 3allaCHBIX BELIECTB B BETE€TATUBHBIX
OpraHax JpEBECHBIX pACTCHUW. B3amMOCBSI3b MNPEBpALICHUN OPraHUYECKHX
BELIECTB B PACTCHUH.

Pazoen 7. Pocm pacmenuii
Tema 7.1. ®a3bl pocTa

[lonsiTue o pocTe W pa3BUTUU pacTeHuil. Jlokanmuzanus POCTOBBIX
npoueccoB. Tpu a3zl pocta pacTutenbHON KiIeTKU. M3mMeHeHus metaboausma
U DHEPIreTHKHU MPU MPOXOKIACHUU KaxIoh u3 3Tux (pa3. CUHTE3 LEIUTI0I03BI.
[Ipouecchl MUrHUHOOOpPA30BAHMSI, OJPEBECHEHUs, ONMpoOKOBeHHs. CrocoObl
n3MeHeHus pocta. O01Me 3aKOHOMEPHOCTH POCTa.

Tema 7.2. 'opmoHaJbHAsSI cCTEeMAa pacTeHUI

Perynsarops! pocta u ux kinaccudukaius. @UToropMOHbl 1 UHTUOUTOPBI.
Ponb aykcuHoB, rHO0epenvHOB, TUTOKMHUHOB U HHTHMOUTOPOB B POCTOBBIX
npoueccax. ['opmonansHas teopust M. T. Xonognoro - ®@. Benra. MexaHu3mbl
NEUCTBHS PEryJATOpOB pocTa. [IpakTMueckoe HCIOJIb30BAHUE PETYJIATOPOB
pocTa U peTapJaHTOB B JIECHOM XO3SMUCTBE U JIAHAIIA(PTHOM CTPOUTENbCTBE.

Tema 7.3. IIpoAyKTHMBHOCTH JApPEeBECHBIX pacTeHUWil Kak (QYyHKUHUS pocTa
pacTeHuu

IIpoayKTUBHOCTh  JPEBECHBIX, JACKOPATUBHBIX M  JIEKAPCTBEHHBIX
pacTeHuil B 3aBUCUMOCTH OT HACJIEICTBEHHBIX OCOOEHHOCTEH 1 IKOJIOTUYECKHUX
ycinoBui. BrnusHue BHemHUX ycioBud Ha poct. llepuoanuHocTs pocta
IpPEBECHBIX pacTeHuid. B3aumopelictBue wacteid pactenus. Koppensumu u
noJyispHoCcTh. DopmMupoBanue u 00pe3Ka MI0I0BbIX U JEKOPATUBHBIX KYJIbTYP.

PoctoBeie JIBYDKECHUS pPacTCHUH. Tponusmel. Hactuu.
CellcMOHAaCTUYECKUE IBUKEHUS.
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Pazoen 8. Pazeumue pacmenuit
Tema 8.1. OcHOBHBIC ITANIBI OHTOI'€HE3A PACTCHU I

[lonsitue 00 WHIMBHIYaJIbHOM pa3BUTUU pacTeHUil. B3aumocBs3b
npoleccoB pocta U pazBuths. OCHOBHBIE ATalbl HHIWBUYaTbHOTO PA3BUTHUS
pacteHus. JKM3HEHHBIN LMK BBICIIMX pacTeHuid. DeHomoruyeckue (Qasspl.
Oranbl OHTOr€HE3a JIPEBECHOTo IHKiIa pacTeHuid. da3bl pa3BUTHS BCXOJ0B
IpeBecHbIX pacTeHuid. [IposBieHre HHTErpalbHOTO BO3IEUCTBUS BaKHEHIIMX
BHEIIHUX (AKTOpPOB Ha IMpoIecChl pocTa U pa3Butusd. SBiaeHus ¢orto- u
TepmorniepuoansmMa. buoputmel. @U3noI0rndecKre OCHOBBI OKOSI PaCTEHUN U
npepbiBaHus OKOs. Tumel mokosi. [IpueMbl yCKOpEHHOTO MpOpacTaHus CEMSH
U pEerylMpoBaHus pocTta U pa3Butus pacteHuil. Crpatudukauus u
ckapudukaius ceMssH. DU3HOIOrHYECKUE OCHOBBI XPaHEHUSI CEMSH U TUIOZOB.

Tema 8.2. 'opmoHaJIbHASI peryJasinusi pa3BUTHUSI PaCTEHUI

BuyTpennue u BHemrHuEe (aKTOpbI, PETYIUPYIOIIME pa3BUTHE.
I'opmonaneHas Teopus nsereHus M.X. YainaxsHa. Teopus LHUKINYECKOro
crapenuss u omosoxkennsa H.II. Kpenke. I'eponronorus pacrenuii. Teopus
IIEPEKUCHOI0 OKHUCJIEHUS JUNUAOB. DU3HOIOIMYECKUE OCHOBBI OIBUICHUS,
LBETCHUS, OTUIOJOTBOPEHUS U IUTOAOHOIEHHs. Co3peBaHue IJI0I0B U CEMSIH,
€ro peryjiMpoBaHHE TMPU YyYaCTUM BHYTPEHHUX M BHEUIHUX (PAKTOPOB.
ITeproAMYHOCTS IIJIOAOHOLIEHHUSI APEBECHBIX PACTCHU.

Tema 8.3. ®u3noJi0rusi pa3MHOKEHHUS PACTEHUH

®uznonorusi  CeMEHHOTOo  (T0JIOBOTO)  Pa3MHOXKEHHUS  PACTEHMI.
[IpennoceBnas noarotoBka cemsin. Gusnoornueckre OCHOBBI BEr€TATUBHOTO
pa3MHOXeHUs (MpHUBUBKA, 4YepeHKoBaHWe U Jp.). Kapnukosbie (opmbl
pacTeHui.

Meton KyJabTypbl H30JMPOBAaHHBIX TKaHeH M KjieTok. llurarenbHbie
cpenbl. MeToabl cTepuian3aluu. YCIoBHUs cpeibl BbIpamuBanus. KietouHas
WHKEHEPUsI IPEBECHBIX pacTeHU. MUKPOKIOHAIBHOE PAa3MHOKEHUE LIEHHBIX
dbopM JpeBeCHBIX TOpPOJA, B TOM YHUCJIE C IMOMOIIBIO COMAaTUYECKOTO
smOpuorenesa. CoMatuyeckas ruOpuan3aus ApeBECHBIX PACTEHUN.

['eneTnueckas MHXEHepUs APEBECHBIX pacTeHuil. ClocoObl BhIACICHUS
I€HOB, KOJUPYIOMIMX JKCIPECCHUIO XO3SHUCTBEHHO IIEHHBIX MPU3HAKOB.
MeTonbl BBEJEHUSI UYyKEPOJHBIX T€HOB (BEKTOPHI MM BEKTOPHBIE CHUCTEMBI,
npsimoe BBeneHue). [lpumepsl mosiydeHUs: TPaHCTEHHBIX (POPM JIPEBECHBIX
pacTeHu.

Pazoen 9. Duzuonozua cmpecca

Tema 9.1. ®u3non0rnyYecKue OCHOBBI ANANTAIUU PACTEHHH K CTpeccopam
O6mme  mpeacTaBieHuss 00 ~ YCTOMYMBOCTM  pacTeHUM K

HEOJAronpusITHHIM BHEUIHUM BO3JCHCTBUSAM - cTpeccopaM. Duznonorus

ctpecca. Cnenuduyeckue U HecHelU(pUUYECKUe pEeaklHH, aJanTaldOHHBIN
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CUHJPOM. YCTOWYMBOCTH DPACTEHUM Kak pe3yJbTaT MpoLecca aJanTalllH.
[IpencraBienne o CTPECCOBBIX OeiKax. DKOJOrMuYecKas aMIUIUTyAa BHUJA U
JKCTPEMAJIBHBIE YCIIOBUS CPEJIBI.

JleiicTBE Ha pPAcTEHHs HU3KUX OTPULATENBHBIX M IOJIOKUTEIBbHBIX
TeMIieparyp. XOJIOJO- M MOPO30YCTOMYHMBOCTh. 3UMOCTOMKOCTh. Teopusd
3akanmuBanusg WM.M. Tymanoa u B. Jlapxepa. Bempesanue. Brimokanue.
Brepkumanue. 3umHass 3acyxa. Mopdodus3nonornyeckie OCHOBbI YCTONYHUBOCTH
pacTeHUl K HHM3KUM TemIeparypaM Ha pasHbIX dTamax pa3BUTHi. CrocoObl
3aLLUTHI OT 3aMOPO3KOB.

3acyxo- M KapOyCTOMYMBOCTH pacTeHui. JlelicTBue Ha pacTeHHs
BBICOKMX Temmeparyp # BojaHoro pgedunmra. [lytm npucnocobienus
pa3IUYHBIX TPYNN KCEPOPUTOB K 3acyxe. 3aCyXOyCTOMUYUBOCThH APEBECHBIX

nopod. DHU3UOIOrMYECKUE  OCHOBBI  ITOJIE3ALIUTHOIO  JIECOPA3BEICHUS.
Opo1ieHue U ero 3HaueHue B 60proe ¢ 3acyxoil.

Bnusinue Ha pacreHuss u30bITKa BOJAbI B mouBe. [IpuunHbI
YCTOMYMBOCTU PAaCTEHHMM K 3aToluieHMt0. Iloneranue pacTeHWi U MEpBI €ro
IpeaynpexaeHus. BinusHue 3aTomieHus Ha JPEBECHBIE PACTCHUS.

ConeycToMYMBOCTh APEBECHBIX pACTEHUU. JlelicTBME Ha pacTeHUs
n30bITKa coJield B mouBe. Tumbl ranoduTos.

I'a30ycTOWYHMBOCTD APEBECHBIX pacTeHU. DPU3HOJIOTHS U MEXAHU3M
YCTOMYMBOCTHU PACTEHUI K ra3000pa3HbIM MPOMBIIIJIEHHBIM TOKCUKAHTAM.

PagnoyctoiunBOCTh IpeBECHBIX MOPOJ. [leMCTBHE HMOHU3UPYIOIIUX
W3JyYEHUN HA PACTCHUA.

PuU3n0NOrus TOPOACKUX PACTEHUM.

VYCTOMYMBOCTh  pacTeHUW K  MATOTE€HHBIM  MHUKPOOPraHU3MaM.
Mexanu3Mbl 3aUThl OT HHMeKuu (GUTOHIU B, (PUTOATEKCUHBI, JIEKTHUHBI),
pa3BUTHE 3AlUTHBIX peaKIUid U UMMYHUTET pacteHuil. IlpuponHbie
GyHTULHIBL.

OU3NOIOrMYEeCKUE OCHOBBI YCTOWYMBOCTH PACTEHHM K HACEKOMBIM
(pemnesuieHThl, aTTPAKTaHThl, (PEPOMOHBI, SKAU3OHBI U Ap.).

Tema 9.2. Ilyrm mnoBbIIIEHHS  PE3UCTEHTHOCTH  PacTeHHl K
HeOJIaronpusaTHBIM (paKkTOpPam cpeabl
buoxummnyeckoe B3auMOJEHCTBYE JPEBECHBIX PACTEHU (ayuieonaTus).
AnnenoxeMHuku Kak Hocutenu nHpopmanuu. [1yTu noBbIlIeHNsT YCTOMUYNBOCTH
JIPEBECHBIX PACTEHUI K HEOJArONPUATHBIM BHEITHUM BO3JeHCTBUSIM. Posb
celekury. Bo3MOKHOCTH F€HHOW NHKEHEPHH.
OU3MOIIOrMYecKUe OCHOBBI MOJ00pa ACCOPTUMEHTA JIPEBECHBIX PACTECHUU
U1 O310pOBJIEHHs OHOC(EpBbl, CO3AaHMsl 3€JEHBIX CAHUTAPHO-3aLIUTHBIX 30H
BOKpPYI' TOPOJOB M MPOMBIIUICHHBIX LIEHTPOB, HHTEPHEPOB C IKCTPEMAJIbHBIMU
BHEIIHMMH YCJIOBUSIMHM, 3aBOACKHX II€XOB W OPrOHOMHYECKHUX CHUCTEM.

CoBpemMeHHOe COCTOSIHME U MPOoOIeMbl (PU3UOJIOTUU APEBECHBIX PACTEHUN U UX
COOOIIECTB.
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6. IEPEYEHDB Y COJIEPKAHUE MPAKTUUYECKHNX 3AHATUM

Pabounm y‘{e6HBIM IIAHOM IIPCAYCMOTPCHBI ITPAKTUYCCKUC 3aHATHA.

KoauuecTtBo VuebHo-
JacoB METOIUYECKOE
obecrieucHue
Ne HanmenoBanue o S 2 2 .
n/n 3aHSTUA CEMUHAPCKOIro TUIA S5l E B
= g 7 | CAaMOCTOSTEIIb-
o \%‘ 3 \%‘ HO#i paboTHI
00yJaronmxcs
1 DU3MO0JIOTHS PACTUTEIBHON KIIETKU 2 1 7,8,26,28
2 | BoxaHsbll pexxuM pacTeHn 2 1 9,26,28
3 MunepalibHOE TUTAHUE PACTEHUI 4 1 7,10,26,28
4 doTocuHTE3 4 2 8,18,21,26,28
5 Jpixanue 2 1 7,13,24,26,28
6 | Merabonu3m pactenuii 2 1 5,7,26,28
7 Poct pacrenuii 4 1 11,18,
24-26,28
8 PazButue pacrenuit 6 1 4,12,26,28
9 Y CTOWYMBOCTD PACTEHUH K HEOIArOPUsITHBIM 6 1 7,9,25,26,28
(hakTOpaM BHEIIIHEH CPEeIbI
Hroro 32 10

Conep:xkanne NpaKTHYECKUX 3aHATHI

Pazoen 1. @uzuonozus pacmumenvHoll KlemKu

Tema 1.1. ®yHKUMOHAJIBbHAA MOP(]OJIOTHA KICTKH

OU3MKO-XMMUYECKUE CBOMCTBA IUTOIUIa3Mbl M HUX M3MEHEHHUSA B
KU3HEHHOM LuKIe KieTKu. [Iponumiaemocts mutomiasmbl. CKOPOCTh IBUXKEHUS
UTOIJIa3Mbl B KJIeTKe. BiusHHEe KaTMOHOB M aHMOHOB COJI€l Ha BSI3KOCTb
LUTOIJIA3MBI.

Tema 1.2. BuoxuMus pacTUTEIbHON KICTKHU

DKcIpecc-MeTo 1 onpeieneHns 0elIKoB, JUIUA0B, YIIEBOJOB B CEMEHAX U
JUCTBSX JPEBECHBIX pacTeHuil. KuHeTnka u karaau3 OMOXMMUYECKUX PeaKIuil.
depMeHTHI: aMuiasa, mporeasa.

Tema 1.3. MemOpaHHbIe U peryJsiTOPHbIE CUCTEMbI KJICTKH
[Ipu3Haku >KMBOM M TOBPEXKIECHHOW IMTOMIa3Mbl. M30upartenbHas
IIPOHULIAEMOCTH LUTOILIa3Mbl. [mazmonus.

Pazoen 2. Boouwtii pexcum pacmenuit

Tema 2.1. ®yHKUUA BOABI

MonekynsipHasi CTPYKTypa H (PU3UKOXMMHUUYECKHE CBOWCTBA BOJIBI.
AxTtuBHOCTE BoAbl. CBOOOAHAS U CBsI3aHHAS BOJA.
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Tema 2.2. Ki1eTka Kak ocMOTHYECKasl CHCTEMA

Ocmoc u ocmoTuyeckoe aaBieHrue. OCMOTUYECKOE JIaBJICHUE PACTCHUM B
3aBUCUMOCTH OT KOHIIEHTpAIlMUd COJIEH TMUTATEIBbHOrO0 pacTBOpa. BomooOMeH
moOeroB COCHbI, KiieHa. CKOPOCTh MOTJIOMICHUS BOIbI KOPHEBOU CHCTEMOIA.

Tema 2.3. Tpancnupanusa. ®yHKUHMA U MEXaHU3M.

NHTEHCUBHOCTh  TpaHCIHMpAalMU.  YCTbUYHAsl WU KyTUKYJSpHas
TpaHcHupauus. AHaIU3 COCTOSHUSA YCTbHI. BoaHbI aepuuuT pacTeHui.
BoaonpoBoaMMOCTh APEBECUHBI PACTEHU.

Pazoen 3. Munepanvnoe numanue pacmeHuil

Tema 3.1. ®u3zuosiornyeckasi 1 OMOXUMHYECKAs POJIb MUTATEJNbHBIX
3J1eMEHTOB

[loTpeGHOCTH pacTeHMi B MUHEpAIbHBIX JJIEMEHTax. BojaHble u
MOYBEHHbIE KYJIbTYpbl. BblgeneHue MNPOTOHOB KOPHEBBIMH  CHCTEMAMHU
pactenuil. Omnpenenenue oOmed u padbouel ancopOUPYIONMIEH MOBEPXHOCTH
KOpHEM.

Tema 3.2. Poib MUKPOOPIraHW3MOB B IMTAHUYU PACTEHUH

OcHoBHBIE IPYIIIbI NOMYJISUN MUKpPOOPraHU3MOB MIOYBBI.
KonuyecTBeHHBI M KAYECTBEHHBIM  y4eT  MOYBEHHOM  MHUKPOOHMOTHI.
CBOOOHOXKUBYIIME U CUMOUOTHYECKHE a30T-(PUKCATOpbl. AMMOHHUDUKALUA.
Hutpudukauus. Jenurpudukanus. Tumnsl 1 BUIBI MUKOPU3.

Tema 3.3. ®u3noiorn4yecKrue OCHOBbI IPMMEHEHHS y100peHuit

Jlnarnoctuka NOTPEOHOCTEM pacTeHU B MHUHEPAJIbHBIX 3JIEMEHTaxX
nuTaHusl. TeXHONOrus TNPUMEHEHUs OPraHUYeCKHX, MUHEPAIbHBIX H
OakTepHallbHBIX Y00OpeHui. XuMudeckas MeJIuopalus.

Pazoen 4. @omocunme3s

Tema 4.1. ®oTOCHHTE3 KAK 0CHOBA O0MOIHEPIreTUKH

DOTOCUHTETUYECKHM amnmapar BhICIIUX pacTeHui. [[urMeHTHbIE CUCTEMBI
dborocunTeza. bymaxkHas xpomarorpadus nurmeHToB. OnTHueckue U
XUMHUYECKHE CBOMCTBA MUTMEHTOB.

Tema 4.2. Xumusm GorocuHTe3a

buoxumus Cs -, C4 -, CAM-, C, - nyTe#t poTocuHTe3a.

Tema 4.3. ®oTOCHHTE3 KAK OCHOBA NIPOAYKTUBHOCTH PaCTeHUI

NuTeHcuBHOCTE dboTocuHTe3A. KonuuecTtBeHnHOE ONpeAeICHUE
MeTaboauTOoB (porocuHTe3a. DUBHOIOTUYECKHE OCHOBBI MPOJAYKTUBHOCTH
HACKJICHUM.
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Pazoen 5. /lvixanue pacmenuit

Tema 5.1. /IpIxaHHe KaK LEHTPAJbHOE 3BEHO OOMEHAa BelleCTB M
JHEPIruu

CyOcTpaTbl  JbIXaHHS. Karanutuueckne  CUCTEMBI  JBIXaHHUS:
JNEruAporeHasa, IepoKcHaa3a. AKTHUBHOCTh Kartanasbl. OlEHKa CHelod Hu
HECIIEJIO0N JPEBECUHBI.

Tema 5.2. XMMH3M U JHEPreTHKA AbIXaHUS

OcHoBHBIE MyTH KaTaboiu3Ma yriieBojoB. KonuuecTBeHHbIE MOKa3aTeIu
IbIXaHusl. IHTEHCHUBHOCTD JBIXaHUS CEMSIH.

Pazoen 6. Memaboauszm pacmenuii

Tema 6.1. CuHTe3 M TPAHCHIOPT OPrAaHNUYECKHX BELIECTB B PACTCHUH

Onpenenenue  (IaBOHOJOB  XBOM  COCHbI  METOJOM  OyMa)KHOM
xpomatorpaduu. KauecTBeHHblE peakIMM Ha TAHHUHBI W KyMapHUHBI.
KoHcTuTyliMoHHBIE 3amacHble, HSHEPreTMYeCKHe U 3allUTHbIE BEIECTBa.
KonuuectBeHHoe omnpeneneHue acKOPOMHOBOM KUCIOTHI B IUIOJAX U JHUCTBSX.
buocunTe3 PeHONbHBIX COeAMHEHHUH, YTIIEBOJIOB U BUTAMUHOB B PACTCHUSX.

Pazoen 7. Pocm pacmenuii

Tema 7.1. ®a3bl pocTa

CranmitHocTh pocTa. M3ydeHue CKOpOCTH pOCTa JPEBECHBIX PACTEHUMU.
XuMHYEeCcKasi IMarHOCTHKA CTENIEHU BbI3peBaHuUs mmooera.

Tema 7.2. 'opmoHa/IibHASI CHCTEMA PaCTEeHUH

Perynsatoper pocta pacteHud. OueHka [JOEWCTBUS ayKCHMHA Ha
IIPOPACTAHUE CEMSH U POCT PACTEHHUS.

Tema 7.3. IIpoAyKTHMBHOCTBH APEBECHOr0 pacTeHUs Kak (yHKuus
pocTta

[leppoan4yHOCTh pOCTa APEBECHBIX pacTeHUW. lIpH3HAKM aKTUBHOrO MU
MOKOSILETOCS. COCTOSIHUSI JPEBECHBIX pacTeHHil. POTOTPONU3M U T€OTPOINH3M
pacTeHu.

Pazoen 8. Pazeumue pacmenuit

Tema 8.1. OcHOBHBIC 3TANIbI HHAUBUAYAJIbHOI0 PA3BUTHS PACTEHUH

Ontorene3 pacreHuil. DU3HOJOTHUYECKHE OCHOBBI TIOKOS PACTEHHIA.
Meronuka BbIsiBIeHUs nepuoga mokos. Crpatudukauus u ckapudukanus
cemsiH. CiocoObl TpepbIBaHUs MOKOS JPEBECHBIX PACTEHUI.

Tema 8.2. 'opmoHaJIbHASI TEOPUA LBETCHUSA

OUTOrOpMOHBI, CTPOCHHE U PYHKIUHU. Y CKOPEHHOE NMPOPACTAHUE CEMSIH C
UCIoJib30BaHuEM (puToropMmoHoB. CrocoObl COKpalIeHUs] CPOKOB HACTYIICHUS
penpoaykTuBHOM (a3bl. UHruburopsl pocra. PerapaanThi.
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Tema 8.3. ®u3no10rusi pa3MHOKEHHUS PACTEHUM

®U3M0NIOrusi CEMEHHOTO M BET€TaTUBHOIO pa3MHOXKeHUs. UepeHKoBaHUe
Y TIPUBUBKH. 3arOTOBKA OJPEBECHEBIIMX YEPEHKOB U YEPEHKOB ISl TPUBUBKH.
Texnonorus npuBuBoK. CiocoObl BEIpAIIMBAHUS HU3KOPOCIBIX S0JOHb U TPYII.

Pazoen 9. Duzuonozua cmpecca

Tema 9.1. ®usuosiornyecKkue OCHOBBI AJaNTAlMH PACTEHHH K
cTpeccopam

Mopdoduszuonornueckue  OCHOBbI ~ YCTOMUMBOCTH  pacTeHUH K
cTpeccopaM. MexaHW3M  3alIUTHl  LUTOIUIA3Mbl  KJIETOK IPU  HU3KHX
OTPUIIATEIIBHBIX TEMIIEPATYpaX. 3aCyX0- U COJIEYCTOMYMBOCThH PACTCHUM.

Tema 9.2. Ilyrm noBbIIIEHUSI PE3UCTEHTHOCTH PACTEHUH K

HeOJIaronpusATHBIM (paKTOpaM BHEUIHEH Cpeabl

BusyanbHble TOBpEXIEHUSI JAPEBECHBIX pacTeHuild. ['yOuaras mapeHxuma
KaKk [I0Ka3aTeilb I[a30yCTOMYMBOCTH IIPU BO3ACUCTBUM IIPOMBIIUIEHHBIX
TOKCUKAHTOB.

7. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCA
1 KOHTPOJIb ®OPMHUPOBAHUS KOMITETEHIIUIA

CamocrosiTenbHas paboTa ClIOCOOCTBYET 3aKPEIICHUIO HABBIKOB Pa0OThI
C Hay4yHOW, HOPMATUBHOM © y4yeOHOM nHUTEpaTypol, HCIOIb30BAHUSA
TEOPETUYECKUX 3HAHMM U1 TPUMEHEHUs TEXHOJOIMM  BbIpalllUBaHUS
[I0CAI0YHOI0 MaTepuaja JEKOPAaTUBHBIX, IJIOAOBO-SATOJAHBIX U JIEKAPCTBEHHBIX
pacTeHui.

Jlisi opraHu3anuy CaMOCTOSITENIbHOW paboThl, NMPOBEPKH 3HAHUU U
KOHTPOJIS 32 U3YUEHHEM Kypca MPOBOAUTCS TECTUPOBaHUE, 3aluTa pedepaTos,
BBITIOJIHEHHWE KOHTPOJBHBIX Pa0OT, BHICTYINICHHE HA KOJUIOKBUYMaX, OTBETHI Ha
BONIPOCHI M 3aJaHusl MO CaMOKOHTPOJIO B COOTBETCTBUU C TrpaduKoM
KOHTPOJIBHBIX MEPOIIPUATUM.

Cooepoicanue camocmoamenbHol pabomvl Ho OUCYUNTUHE

Ne KosmuecTBo yacos
pas- dopMbl 00yUeHHSI
nena Tema 115 caMOCTOSITEILHOTO U3YYEHHUSI Jluteparypa
(mo- OYHas 3a04Has
JLyiisi)
1 OyHKUMOHATBHASE MOP(OJIOTUS U OMOXUMUS 2 6 1-4,12-16,
PaCTUTEBLHON KIIETKH. 19-26
2 CrpykTypa u OMOJOTHYECKHE OCOOCHHOCTH 6 12 1-4,12-27
BOJIbl. Teopust BOTHOTO pexxuMa
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3 B3anmoCBsI3b  MpPOLIECCOB  MHUHEPAIBHOTO 6 14 1-28
MATAaHUS ¢ BOJIOOOMEHHOM, ()OTOCUHTE30M U
IbIXaHWeM B oOHTorenese. Mopdosorus

MMOYBEHHBIX MHKPOOPTaHU3MOB.
Tpanchopmarusi  pacTUTETBLHOTO  CBHIPBS
MHKPOOPraHu3MaMHU

4 BnusHue ycnoBHMil BHENIHEW Cpenbl Ha 4 6 1-5,12-16,
¢dotocunTes. IlpuHnumuanbHOE OTIMYWE 19-28

(dboTOCHHTE3a OTIENBbHO CTOSIIEro JiepeBa U
JIepeBa, pacTyIEro B HaCaXACHUU

5 Bunosas cnenudura JIBIXaHHUS. 8 12 12-17,19-28
CooTHomienne (HOTOCHMHTE3a W JBIXaHUS W
MIPOJYKTUBHOCTH JIECHBIX (DUTOIICHO30B

6 Cucrema perynsinuyu MeTadosiu3Ma BEIIeCTB 4 6 12-17,19-27
B pacteHusx. [IpuMeHeHHWE perymsiTopos
pocta W yHAOOpeHHWI B JIECHOM XO3SICTBE,
BU/IbI yI0OpeHUi

7 Pocr  pactenuit  kak = MHTerpaigpHas 8 14 12-27
¢uznonornueckas ¢GyHknus. DPuU3NONOTH-
YEeCKHE OCHOBBI POPACTAHUS CEMSIH

8 doroneproau3M U KIUMaTUYeCKui (akTop. 4 12 12-27
OU3NO0JIOTUYECKUE OCHOBBI IIBETEHHUS U
OIUIOJOTBOPEHHUSI pACTEHUN

9 dusunonorus cTpecca. Y cToM4nBOCTH 8 10 1-5,12-27
pacTeHuil K (UTONATOreHHbIM TrpubaM Hu
HACEKOMBIM
Hroro 50 92 -

OpHoii 3 GopM caMOCTOATENbHON pabOThl 00YyYaIOLIUXCS SIBISETCS
BBITIOJITHEHWE KOHTPOJIbHOM paloThl. 3aJaHusi U TPeOOBAHUS /JI BBIIOJHEHUS
KOHTPOJBHOM paOOThl MPUBEACHBI B JAHHBIX METOJAMUECKUX YKa3aHUSX.

TemaTnka KOHTPOJBHBIX PaOOT MpejcTaBieHa B mpui. 1, 3agaHus A
KOHTPOJBHOTO TeCTHpOBaHUA ((parMeHT) Mo Temam Kypca U oOpasel Ouiiera
IUIS 3a4€Ta MPUBEAECHBI B IPUIL 2 - 4.

Koutpons CP sBnsercs opHoii u3 QoOpM KOHTAaKTHOM pabOThI
oOydalomuxcs C TMpenojaaBaTelieM, KOTopas Mpeanoiaraer MpoBEpPKY
BBITIOJIHEHUS KOHTPOJBHOM pabOThl U MPOBEJACHUE TECTUPOBAHUS IO
U3YYEHHBIM TEMaM.

Texywuti Kowmponb  3HaAHUU  oOyuaowuxcsi  (ONpoOC,  GbINOJHEHUE
NpaKmu4ecKux 3a0aHuti, —mecmuposanue) TPOBOJUTCA TIO pe3ylbTaTam
BBITIOJIHCHUS JOMAIIHUX WU ayauTOpHBIX paboT. CpeAacTBOM KOHTPOJIS
dbopmupoBanus komnereHuuu OIIK-6, IIK-21 saBnstorcss Bompochl s
CaMOKOHTPOJISI, 3a]1a4H, TECThI, 3aJJaHUsI TI0 TeMaM JUCIUILIMHGI (Tpuit. 1-5).

23




Texywuii KoHmMpOab (8blNOAHEHUe U 3auuma KOHMPOIbHOU pabomul)
Gopmuposanus komnemenyuu OIIK-6, ITIK-21.

[Ipu 3ammre KOHTPOJIBHOM pPabOThl OOydYaromIMiics JOJDKEH JaTh
OOBSICHEHHE M0 BBHIMOJHEHUIO M OTBETUTh Ha TEOPETHUYECKHE BOMPOCHI IO
COOTBETCTBYIOILIEMY pa3feny Kypca. BbIonHeHHMe M 3ammuTa KOHTPOJbHOU
paboThl ABISETCS 0053aTE€IbHBIM YCIOBHEM [UJIsl JIOMycKa OO0yd4aromerocs K
AK3aMEHY IO JUCUUILINHE.

lens KOHTpOJIBHOW pabOThl — 3aKperuieHhe U  CUCTeMaTH3alus
TEOPETUYECKUX 3HAHUI 3aKOHOMEpPHOCTEW (YyHKIUH pacTeHHl, MpaKTHYEeCKOe
HCIIOJIb30BAHUE TEXHOJIOTUN BBIPALIMBAHMS MTOCAJOYHOrO0 MaTepHana, yxoaa 3a
HACAXKJCHHUAMU U XPAHEHUS IUIOA0B, SITOJI U JIEKAPCTBEHHOTO CHIPHSI.

3ajmaya KOHTPOJIBHOM pabOThl — TMpOBEpKa 3HAHUM U MPaKTUYECKUX
HAaBBIKOB 10 CO3JaHUIO IUIOAOBO-SATOAHBIX, JEKOPATUBHBIX U JIEKAPCTBEHHBIX
CaJloB.

KoHnTponbHas paboTa BBINOJHAETCS OOYYArOIMIMMCS CAMOCTOSITENIBHO U
JoJkKHAa OBITH MpeAcTaBlieHa K TMpoBepke Ha Kadeapy [0 Hayaia
AK3aMEHAI[MOHHOM CECCHUHU.

OOyyaroluiicss BBITIOJIHAET KOHTPOJIbHYIO palOoTy mo BapuanTy. Homep
BapuaHTa TEOPETUYECKOM YacTH KOHTPOJBHOM paboThl ompenensercs B
3aBUCUMOCTH OT JABYX MOCJIEIHUX LU(PP HOMEpA 3a4€THON KHUKKU (TIpuJL. 3).

PykoBoauTENb OCYIIECTBIISIET TEKYIIEE PYKOBOACTBO, KOTOPOE BKIIIOYAET:
CUCTEMATHYECKUE KOHCYJNbTALMM C ILENbI0O OKa3aHUs OpPraHU3AalMOHHOM U
HAyYHO-METOJIMYECKON TIOMOLIM OOYy4YarolleMycsi; KOHTPOJIb BBIIOJIHEHUS
paboThl B YCTAHOBJICHHBIE CpPOKH; MPOBEPKY COJAEPKaHUS H O(DOPMIICHHS
3aBEepIIEHHON paboThI.

[lopsaok mpemocTaBiIeHUsT KOHTPOJIBHOM pabOThl BKIIOYAET CIEAYIOIINE
NEUCTBUA:

1. 3aBepieHHass KOHTpOJIbHAas paboTa MpeacTaBiseTcs O0ydaronuMcs Ha
Kadeapy 3a HEAEINIO 10 3alUTHI JIJIs €€ aHallu3a.

2. [IpunsiTue peleHus o 10nycke o0y4arouierocs K 3alure KOHTPOJIbHON
paboThI OCYILIECTBIIACTCS PYKOBOAUTENIEM PAOOTHI.

3. JlomycK MOATBEPKAAETCSA MOANKUCHI0O PYKOBOAUTENS C YKa3aHUEM JaThl
JOIyCKa.

4. KonrtposbHass paboTa MOXET OBITh HE JOMYIIEHAa K 3allUTe, €CIIH
OTCYTCTBYIOT = CYUIECTBEHHBIE pAa3[e€ibl, €CIH TMPHU H3J0KEHUU TEMBI
KOHTPOJBHOM  pabOThl  HCMONB3YIOTCA  YCTapeBIIMEe  MaTepualibl, He
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO 3HaHUM, a TaKke IpU TIPyObIX
HapyUIEHUAX TpaBuil 0QOPMIICHUS TEKCTA.

5. 3amuTa KOHTPOJIbHON pabOThl MOKET HOCUTh KaK MHIMBUYAJIbHBIN, TaK
Y yOJIMYHBINA XapakTep.
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IIpomesicymounuiii KOHMPOJLb (mecmuposatue) Gdopmuposanusi
komnemenyuu OIIK-6, I[IK-21.
@doH/T OLICHOYHBIX CPEACTB JJIsl TEKYIIECH U MPOMEKYTOUHON aTTeCTAIllUU

MpEACTABIEH B npuil. | - 4.
@oH/ OLICHOYHBIX CPEACTB JJIs1 TEKYIIEH U MPOMEKYTOUYHON aTTECTALUH
MIpEACTABIEH B npui. 1-4.

Coomeemcmeue 6aNIbHOU WKATIbL OYEHOK U YPOBHEl
chopmuposaHnocmu KoMnemeHyutl

YpoBeHb
chopmMupoBaH- Or1enka
HOCTH (Gambl)
KOMIIETCHIIUH

Ilosicueuus

Teopernueckoe COJIEp/KaHHE Kypca
OCBOEHO MTOJIHOCTBIO, KOMITETEHIIUU
Bricokuii 86-100 chopMUpOBaHbI, BC€ MPEAYCMOTPECHHBIC
nporpaMMoii 00ydeHusi ydeOHbIC 3ajaHus
BBITIOJTHECHBI

Teopernueckoe COJIEp/KaHHE Kypca
OCBOEHO MIOJIHOCTBIO, KOMIIETEHLIUH
chOpMHpOBaHbI, BCE MPEAYCMOTPEHHbIE
nporpaMmoil o0y4deHHus: y4deOHble 3aJaHus
BBIITOJTHEHBI c HE3HAYUTEIbHBIMU
3aMeYaHUsIMHU

ba3osBrrit 71-85

Teoperuueckoe COJIep>KaHKe Kypca
OCBOCHO YaCTUYHO, KOMIIETEHIIUH
c(hOopMHUPOBaHHI, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX MpOrpaMMoOi 0OyUYeHUsI
y4eOHBIX 3aJlaHWil  BBIMIOJIHEHO, B HHUX
UMEIOTCS OIITUOKH

IToporoserit 51-70

Teopernueckoe conaepkaHue Kypca He
OCBOCHO, KOMIICTCHITUU HE C(hOPMUPOBAHBI,
OOJBITUHCTBO MIPETYCMOTPECHHBIX
MPOrpaMMoOi OOydYeHHs Y4YCOHBIX 3aJIaHUU
aub0 He BBINOTHEHBI, JUOO cojaepkar
rpyObIe OIINOKH; JOTIOJTHUTEITbHAS
camocTosITeNTbHasi paboTa HajJ MaTepuaIoM
HE MpUBeIa K KaKOMY-JIN00 3HAYUTEILHOMY
MTOBBINICHUTO KayecTBa BBITIOJTHCHUSI
y4eOHBIX 3aJJaHUI

Huszkuin Memnee 51
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8. IIEPEYEHDb YYEBHO-METOANUYECKOI'O OBECIHHEYUEHUSA
JIJII CAMOCTOSITEJBHOM PABOTHI OBYUAIOIIUXCS
O IUCIHHUIIVIMHE

HopmaTuBHas Jureparypa

1. 3emenbubiii kKogekc PD ot 26.10.2001 Ne 136-d3 (¢ m3MeHEHUAMH U
JOTIOJTHEHUSIMU BCTymuI B cuity ¢ 19.10.2015 r.).

2. Jlecnoit xomexc P® (¢ uszmenenusamu ot 13.07.2015 r.) B pepakuuu,
nevictBytomeit ¢ 01.10.2015 r.

OcHOBHAs ¥ 10NMOJIHUTEJIbHAS yUeOHasl JJuTepaTypa

Ochnoenasn

3. Ky3uenos B.B., JImutrpuesa I'.H. ®usnonorus pacteHuil: yueOHUK st
akajemudeckoro Oakamaspuata - M.: MI'Y, uzn-so FOpaiit, 2017t. B 21.: T.1 —
438 c., T.2 —459 c.

4. KproukoB B.A., Tumkuna E.A., Crenuna E.1. OcHoBbI MUKpOOUOIOTHN
u OuotexHosioruu. YuebHoe mocobue [DaexkTpoHHb pecypc] ExarepunOypr:
YIIITY ., 2016. - 310 c.

5. Mensenes C.C. ®uszunonorus pactenuit: yueOnuk - CIIO.: uzg-so bXB —
[TerepOypr, 2013, - 512 c.

Jononnumenvnasn

6. KproukoB B.A., IlerpoB A.Il, JlapeitmmkoBa JI.A. Ypanbckuil can
ne4eOHbIX KynbTyp uM. ripod. JL.LU. Buroposa: Monorpadus. E., 208 c.

7. Ky3uneuos B.B., Imutpuena I'.A. ®uznonorus pacTeHui: yueOHUK IS
BVY3o0B. M., 730 c.

8. Mengenes C.C. ®uzuonorus pactenus: yaeonuk st BY3os. C.I16., 335 c.

9. Kpamep II., Koznosckuii T. ®usnonorust ApeBECHBIX pacTeHHil. - M.
JlecHas ipoM-Tb, 463 c.

10. KproukoB B.A. Penkue mimomoBble U JE€KOpAaTUBHBIE pacTeHUs: yueO.
nocooue. C. YI'JITY, 45 c.

11. KproukoB B.A. ®usnonorus pacTeHUd ¢ OCHOBaAaMU OMOXMMHUHU: Yy4eO.
nocobwue. Poct u ycroituuBocts. C.: YIIN, 1989, 116 c.

12. KproukoB B.A. ®wusuonoruss pacTeHUid C OCHOBAMH OHMOXUMHH.
Pa3sMHoOxkeHue 1peBecHbIX pacTeHuid: yue6. mocodue. C. YIITHU, 104 c.

13. KperoBuu B.JI. buoxumus pacrenuid. — M.: Beiciias mkona, 1986, 507 c.

Humepnem—pecypcoi
14. On-line suuukinoneauss «®du3noNoOrus pacTeHuin» [DIEKTPOHHBIN
pecypc] — URL: http://fizrast.ru/.
15. Odunmansusiii  cailt O6miecTBa QusnonoroB pactenuit Poccun
[DJIEKTPOHHBI pecypc] — URL:
http://www.ippras.ru/society_physiologists plants/.
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16. bromnerens OOmecTBa pusnonoroB pacteHuit Poccun [DaeKTpoHHBIN
pecypc] — URL:
http://www.ippras.ru/society physiologists plants/bulletin_soppr.php.

17. Hayunas snexTpoHnHas Oubnnoreka — http://www.elibrary.ru

18. Cenbckoxo3siiCTBeHHas1 2JIEKTpOoHHasi Oubnuoreka 3HauHuit (CObu3)
[DnexTponnslii pecypc] — URL: http://www.cnshb.ru.

19. ®uzuonorus pacrenuii — http://www.maik.ru/cgi-bin/list.pl?page=fizrast

20. BUHUTU — http://www.viniti.msk.ru

21. TocymapctBenHas IlyOnuyHass HaydHO-TEXHUYECKas OMOIMOTEKa
Poccum — http://www.gpntb.ru

22. www.consultant.ru CrnpaBouHo-TipaBoBasi cuctema «KoHCynbTaHT
ITmroc».

23. Elibrary.ru [DnekTpoHHBI pecypc]: dJeKTpoHHas OuOIMOTEUHAsS
cucrema: 0a3za JaHHBIX COICPKUT CBEACHHS OO0 OTEYECTBEHHBIX KHHTax W
NEPUOANYECKUX U3/IaHUAX M0 HayKe, TEXHOJIOTHUH, MEIUIIMHE U 00pa30BaHUIO /
Poc. ungopm. nopran. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

24. Onextponsblii apxuB YIJITY [DnexkTpoHHBIA pecypc]: COAEPKUT
DJIGKTPOHHBIE BEPCUH HAYYHBIX, YICOHBIX H YUYEOHO-METOAMYECKHUX pa3paboToOK
aBTOpOB - yueHbslX YI'JITY. Pexum gocryna: http:/elar.usfeu.ru.

25. Poccuiickass TocyaapcTBEeHHas OuOIMOTeKa [DIEKTPOHHBIN pecypcl:

COJICPKUT AJICKTPOHHBIE BEPCHH KHUT, y4eOHHWKOB, MOHOrpaduii, COOPHHUKOB
HAayYHBIX TPYIOB KaK OTCUECTBEHHBIX, TaK M 3apyOC)KHBIX aBTOPOB,
MepuoANYeCKuX n3nanuii. Pexxum nocryna: http:// www.rbc.ru.

9. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B cootBerctBuum ¢ tpeboBanusimu OI'OC BIIO no HampaBieHUIo
noaroroBku 35.03.05 «CagoBoactBo» (mpoduib «JlekopaTuBHOE CagOBOJICTBO
u  JaHamadTHRIA  Au3aiiH»),  pea’u3alnMs ~ KOMIETEHTHOrO  MOJX0Ja
MpeaycMaTpUBaET UIMPOKOE MCIOIB30BaHUE B yUEOHOM MPOLECCe aKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUH (8 4.) C 1enblo GOpMUPOBAHUS U
pa3BuUTHs NpodheCcCUOHATBHBIX HABBIKOB 00YYaIOUIUXCS.

Jist popMupoBaHusi HEOOXOAUMBIX MPOPECCUOHANBHBIX KOMIETEHIUN

Py TPOBEJACHUU TPAKTUUYECKUX U JICKIHMOHHBIX 3aHITHH TPUMEHSIOTCS
WHTEPAKTUBHBIC METOAbl OOYUEHHUS: aHAIM3 MpaKTUUECKuX curyauuit (12 u),
JeKnus-npe3enTamnus (4 4).
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e AN N

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

MHNPUJIOKEHUSA
IIpunoxenue 1
TunoBbie BONPOCHI 1JIsi CAMOKOHTPOJISI M CAMOCTOATEIbHOUH PadoThI
U NepeYyeHb BOMPOCOB K IK3aMEHY

dusnonornueckas MOpHOIOTUS KIETKH.
buomemOpansbl. CTpykTypa U PyHKITUH.

benku u amuHokuciaotel. CTpoeHue u GyHKIIHUH.

buocuntes Genka.
buocruHTE3 aMUHOKHUCIIOT.

Jluniuaer. Ctpoenue, kinaccudukaius U QyHKIUU.

VYrneBoasl. CTpoeHue U GyHKIUU.

HyxnennoBsie kuciaotel. CTpoeHue v GyHKIIUH.

depMeHTHI 1 BUTAMUHBI.
Kunertnka u xaranms.
PacTuTenbHas KJI€TKa KaK caMOperyjaupyemas KkuBas CUCTEMa.
Knertka — enuHuia »xMBoro.

OcoOEHHOCTH CTPOCHUS PACTUTEIBHBIX KIETOK.

[MuTomnnasma u opranesuisl kietok. CTpoeHue u PyHKIUH.
Kinerounoe siapo. CtpoeHnue u GyHKIIHH.

OOMeH BelmecTB M TOTOK JHEPrMM B >KUBOM. [lmacTuueckuid,
WH()OPMAIIMOHHBIA W SHEPTETUYECKUN 0OMEH.
Bona u ee posib B OMOJIOTMYECKUX CUCTEMAX.
Boaubiii 1 XUMHYECKUM ITOTSHIIHAI.
buonorndeckre 0coOOEHHOCTH BOIBI.
Mexanu3m 100bIBaHUS BOJIBI.
PacTuTenbHas KjieTKa Kak OCMOTHYECKasi CUCTEMA.
Tpancnupanus, QyHKIUs.
TpaHcnopT BOJIBI.
Bonanebiit 6ananc.
DYHKIIUU MaKpO- U MUKPOIJIEMEHTOB.
Mexanu3m q00bIBaHUS TUTATEIBHBIX AJIEMEHTOB.
Jluct kak opran uHpOpMaIMy O TUTAHUH PACTCHHUS.
Metabonu3M B KOPHEBOW CUCTEME.
Ponb MUKpOOpPraHru3MOB B IUTAHUU PACTEHUM.
Muxkopwu3sa.
Bunpl cumbro3a pacTeHui ¢ )KUBBIMH CUCTEMaMHU.
DU3HOTOTUUECKHE OCHOBBI TPUMEHEHUS yI00PEHUM.
buocdepnas ponb porocunresa.
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OHepretuka (GOTOCUHTE3A.

XEeMOCHHTES.

Jluct xak opran (oTOCHHTE3A.

[TUrMEeHTHBIE CUCTEMBI.

OHepretuka (OTOCUHTE3A.

dotocunrte3. CreroBas ¢aza (GpoTonus).
dotocunte3. TemHoBas (aza (1ukia KansBuna).
C4 — yTh poTOCHHTE3A.

DOoTOBIXaHHE.

[Tyt accummnsinuun CO,.

CBEeTOBOI KOMIIEHCAIMOHHBIN YHKT.
Okonorust GoTocUHTE3A.

[TyTtu perynsuuu GpoToCUHTE3a CAJOBBIX HACAKIACHUIA.
CBeToKyIbTYpA.

Heixanue. @yHkiuu. JIpixateabHblid K03 OUITUEHT.
JIpixanue. I mukonms.

Huxn Kpebcea.

bpoxenue, GyHKIUU.

['muoKchITaTHBIN LIUKIT AbIXAHUS.
[lenTo30¢ochaTHBIN LUK IbIXaHUS.
DNEeKTpOTPAHCIIOPTHBIE LENMU JbIXaHUS.

@da3bl pocTa pacTCHUM.

PUTOrOPMOHBI.

Hcnons3oBaHue perapaaHTOB MW POCTOBBIX BCHICCTB B ACKOPATHUBHOM

Ca/IoBOJICTBE U JIaHIIA(THOM H3aiiHe.
Tponusmel pacTeHUN.

Ocobennoctu (OpMHUPOBAHUS MMOOETOB Y Pa3HBIX TIOJOBBIX KYJIBTYP.

IlepnoaAuYHOCTH POCTOBBIX IPOLIECCOB.
AnukanbHoe JoMHUHHpOBaHKE. OCOOEHHOCTH.
[TonstpHOCTH pacTEHUN.

3aKOH KOpPpEISILUU POCTa.
JIOHOpHO-aKIENTOPHBIE LIEHTPHI.

OCHOBHBIE 3Tallbl Pa3BUTUS PACTCHHIA.
@U3HOJOTUYECKNE OCHOBBI IIBETCHMUS.
®oronepuoausM. Teopusa M. Hannaxsua.
[lepnoaANYHOCTH TUIOJOHOIIEHUS CaI0BBIX HACAXKICHUN.
@uU3HOIOTHS TPOPACTAHUS CEMSH.
@uU3HOJIOTHS BETETATUBHOTO PA3MHOKEHHS.
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71.  ®usunonorus NpUBUBOK.

72.  ®OU3HOJIOTUYECKHE OCHOBBI YEPEHKOBAHUS.

73.  ®uzuonorus crpecca.

74.  Crpeccopsl.

75. 3ammrtHble (QYHKIMH BTOPUYHBIX METAOOIUTOB.
76. MexaHu3M aJlanTaluuy K CTPECCOPaM.

77.  YCTOMYMBOCTH PACTEHHUM KAK pe3yJIbTaT IIpolecca aJalTalyu.
78.  Xo0J0g0yCTOMYUBOCTD.

79.  Mopo30ycTOMUYMBOCTh. Teopus 3akaIMBaHUSL.
80.  3HUMOCTOHKOCTSb.

81. KapocToWKoCTb.

82. 3acyx0yCTOMYHMBOCT.

83. ApanTanus pacteHuil K HemocTaTky O,.

84. CoyleyCTOMYMBOCTb.

85. T'a30ycTOWYHBOCTS.

86. PaamoycToiumBOCTSD.

87. ®usnonorusi yCTOMWYMBOCTH K (PUTONMATOTC€HHBIM I'pUOaM.
88.  ®u3MoN0rus yCTOMYMBOCTH K HACEKOMBIM.

89.  ®u3noioruyecKre OCHOBBI AJIETONATHH.

90. IIyTu NOBBILIEHUS] YCTOMYMBOCTH K CTPECCOPAM.
91. ®uznonorus ropoiCKUX PaCTEHUN.

Ipunoxenue 2
Oo0pa3zen 3K3aMeHAIIMOHHOT0 OMWJIeTa
1. ®usnonoruyeckas poyib MakKpo- 1 MUKPOIJIEMEHTOB.
2. C4 — nyTh OTOCUHTE3A.
3. I'a30yCTONYMBOCTD PACTECHHIA.

IIpunoxenue 3
3aganus 1l KOHTPOJIbHOI padoThI

IlepBblid BapUAHT

l. AMUHOKUCIOTHBIM COCTaB, CTPYKTypa W TuUmbl OenkoB. Twumsl
XUMHYECKUX CBSI3€H, OMpeAeNsiommuX CTPYKTypy OenkoB. DyHKIHMOHAIBHOE
Ha3HAauYeHUE OEJIKOB.

2. IlurmMeHThl cuctemMbl QoTtocuHTe3a. VX XMMUYECKUi cOCTaB, CTPOCHUE U
cBoiicTBa. PoJib Kaxk10#1 rpymibl MMTMEHTOB B Iporiecce (POTOCUHTE3A.

3. Ilokazarenu, ucnonb3yeMble ISl XapaKTEPUCTUKH IPOLECCA JbIXaHMUS.
MeTtobl U3y4eHUsl IbIXaHUS.
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4. PacturenbHasg KJIETKa KaKk OCMOTHYECKasl cucteMa. Pojib OCMOTHYECKUX
MPOLECCOB B KU3HEAEITEILHOCTH pacTeHUH. DU3NOI0rnYecKas CyXoCTh MOYBBI
1 00YCIIOBJIMBAIOIIUE €€ TPUUUHBI.

Bropoi#t BapuaHT

1. dakTopsl, onpeaeIsoNe CKOPOCTh (PEPMEHTATUBHBIX PEAKITUH.

2. MutoxoHapuu 1 ux ctpoerue. O01as XxapakKTepUCTHKA dTANOB JbIXaHUS,
MPOTEKAIOIINX B MUTOXOHIPUSIX.

3. CBeroBas ¢aza hoTocuHTE3A.

4. Tlormomenue u OMMKHUN TpaHcmopT Bojabl. Cocyiasi cujia W BOIHBIN
noteHuan. [I[puunHbl BO3MOXKHBIX 3aTPYAHEHUN B HOTJIONIEHUH BOJIBI.

Tperuit BapuanT

1. HykneuHOBBIE KHCIOTBI, MX THIBI, cTpoeHue u (ynkuuu. I[Iporecc
TPaAHCKPHUMIUH.

2. TemnoBeie peakiuu npornecca potocunTesa. Lukn KanbppuHa.

3. Bnusaue BHemHUX (AKTOPOB HAa  HMHTCHCUBHOCTH  JbIXaHMS.
XO03sIUCTBEHHBIE TTPUEMBI, MTO3BOJISIIONINE YBEIUUYUTH d(PPEKTUBHOCTD JBIXaHUS
KOPHEBBIX CUCTEM.

4. OcobeHHOCTH (HU3UKO-XUMHUYECKHUX CBOMCTB BOJbl. 3HAUYCHHE BOJABI B
KU3HU PACTCHUM.

YeTBepThili BApUAHT

1. CrpoeHne, XUMHYECKUM cOCTaB U (U3HOJIOTHYECKHE (PYHKIIUU
KJIETOYHBIX MEMOPaH.

2. VYruneBonapl, ux crTpoeHue u Kiaccudukarusa. I[lytu wucnosb30BaHUS
VIJIEBOJIOB B JKM3HEIEATEIIbHOCTH PACTECHUM.

3. dyHKMoHaIbHOE Ha3zHaueHue abixaHus. [lytu obpazoBanust ATP mpu
IbIXaHUM U (aKTOphI, BAUsAomKe Ha 3G (HEKTUBHOCTH Mpoliecca AbIXaHuUs.

4. TlokazaTtenu, HUCMOAb3yeMbIE [JII XapaKTEPUCTUKU (HOTOCUHTE3A.
CBETOBOM KOMIIEHCAIIMOHHBIA MYHKT KaK KpPUTEPUH TEHEBBIHOCIUBOCTU
pacTeHui.

IIgaTBIM BapuaHT

1. Tumbl U cTpoeHHe aMHUHOKUCIOT. X oOpa3zoBaHuWe M MpeBpallleHUE B
mpoIriecc MeTadoIn3Ma.

2. Crpoenue xioporuiactoB. Jlokamuzauusi B CTPYKTypax XJIOPOILJIACTOB
CBETOBBIX U TEMHOBBIX peakiuii GOoTOCHUHTE3A.

3. I'nukonuueckui »3Tan nAbIxaHusg. Ero oOOIMHOCTH JUIS JBIXaHHUS U
OpoKeHUs.

4. Buapsl TpaHcnupanuu. Perynsiums JBUXKEHHS YCTBUYHBIX KIIETOK.
3HaueHWE TPAHCHHUPALMM B KU3HU PACTEHUN W ISl MOAJEPKAHUS BOJHOTO
pekuma IoyB.

[IlecToni BapuaHT
1. 3naueHne a3oTa B JKHM3HEAEATEIbHOCTH pacTeHuil. [lormomenue azora,
peyTuIn3anums.
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2. Nuponun-3-ykcycHas kucinora (MYK) kxak ¢uroropmon: ee ¢pyHKIMU B
mporieccax pocTa; METoIbl e¢ oOHapykeHus B pacTeHusx. Mcnons3oBanue YK
U €€ CHHTETHYECKUX aHaJIOrOB.

3. ®uznonorus npopacTaHus CEMsH.

4. YCTOMYMBOCTh pACTEHUM KaK pe3yabTaT MpoIecca aanTaiuu.

CenbmMoil BapuaHT

1. Mexanu3m u30UpPATENbHOCTH B TMOTJIONIEHUHM MHUHEPAIBHBIX 3JIEMEHTOB.
@U3HOJOTUYECKN KUCIBIE, HEUTPaJIbHbIE U LIEJT04HbIe coii. Du3znonornueckue
OCHOBBI IPUMEHEHUSI MUHEPAIbHBIX YI0OpEHUH.

2. Tlokoii mouyek. Da3pl TOKOS. DUBHOJIOTMYECKUE MEXAHU3MBI,
OIPEAEIAIOIINE COCTOSHUE ITOKOS.

3. 3acyxoycTroiunuBocTh pactennii. duznonorunueckue 1 MophOIOruIecKue
NPUCHIOCOOJIEHUsT Yy ~ pacTeHWid K CYIIECTBOBAaHUIO B YCJIOBHSIX
KPaTKOBPEMEHHOI'O M IJINTEIBHOIO HEOCTATKA BIIArH.

4. ®u3n0a0rNs rTOPOJICKUX PACTECHUM.

Bocbemoit BapuaHT

1. MexaHu3M aKTUBHOTO MOTJIONIEHNS MUHEPAJIBHBIX 3J1EMEHTOB. CBS3b €10
C IBIXaHUEM.

2. Ilokoti cemsiH. Tumnbl nokosi. Ctpatuduxanus. [Ipoueccsl, mpoucxoasiiue
IIPU IPOPACTaHUU CEMSIH.

3. ®oro- u reorponusM y pacTeHUi. DHU3ZNONIOTMYECKHE MEXAHU3MBI,
ONPEEAIONINE UX BOSBHUKHOBEHHUE.

4. ®U3NOIOTUYECKUE OCHOBBI IPUMEHEHUS YA0OPEHHIA.

JIeBATHIN BapUaHT

1. ®ukcanus azora Bo3AyXa CBOOOAHOKUBYUIUMU M CHUMOUOTHYECKUMU
MHUKpoopranuzmMamu. IlyTu yBeaumdeHus coIepKaHHs a30Ta B II0YBE O]
JIECHBIMU HACAXKJICHUSIMHU.

2. 'nGOepenuHbl, X CTpOeHUE, OMOCUHTE3 U (U3HOIOTHYECKUE (YHKIINH.
MeTtonb! onpeseneHus THOOEPEITTMHOB U IyTH UX UCTIOIb30BaHMUS.

3. PoctoBbie koppenainuu. IlonsgpHocTs. DPU3MOIOTHYECKUN MEXaHU3M
JOMUHUPOBAHHUS Y PACTEHHUI.

4. ®uU3NOJOTHYECKUE OCHOBBI BETETATUBHOIO Pa3MHOXKEHUS (IIPUBUBKH,
YepeHKOBaHUE U JIp.).

JlecaTeiil BapUaHT

1. 3anmacHble BemiecTBa pacteHuil. KieTouHble CTPYKTYypbI, CIIy)Kalue st
pa3MellleHus 3anacHbIX BelecTB. [IpeBpaiiienus, cBsa3aHHbIe ¢ 00pa30BaHUEM U
MOOMIM3aIUEN 3alIaCHBIX BELLIECTB.

2. lIUTOKMHUHBI, UX CTPYKTypa, OMOCHHTE3 U (hU3mosornueckre ¢yHKIUU.
Mertobl onpeiesieHusl HTUTOKUHUHOB.

3. YCTOWYMBOCTh pacTeHUN K M30BITOYHOMY COJEP’KaHUIO COJIEH B MOYBE.
Oco00EHHOCTh COJIEYCTOMUMBBIX PACTEHU.

4. ®uznonorus XpaHEeHHUs CEMSH U MIOJOB.
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IIpunoxenue 4
BapuaHnThl TeCcTOB
1. BeJIKH Kak opraHu4ecKue BellecTBa KJIETKH...
a) CIy’KaT CTPOUTENbHBIM MaTEPHAIIOM;
0) ABJIAIOTCSI OCHOBHBIM MCTOYHUKOM SHEPTHH;
B) MOT'YT YCKOPSITh (KaTaJu3upoBaTh) OMOXUMUYECKUE MTPOLIECCHI;
I') ABJIAIOTCS OCHOBHBIMU MEPEHOCUYMKAMU HACJIEICTBEHHON HH(OpMaIuy;
1) caMmbl€ MPOCTHIE IO CTPOCHHUIO.
2. Pemuimkanus — 3To0...
a) M3MEHEeHHWe MeTaldonM3Ma KIETKH B OTBET Ha pE3KUEe H3MEHEHUS
OKPYKAIOIIEN CPEBI;
0) npornecc cunre3a PHK na matpune JIHK;
B) IpHUCOEUHEHUE OelIKa K PEryJIsITOPHOMY T'eHY;
r) mpoiiecc, B KoTopoM yzaBauBaercs Huth JJHK.
3. B pacTurte/ibHOI KJI€TKe JBOMHYI0 MEMOPaHy UMeeT...
a) sApo;
0) MUTOXOHIPHUS;
B) JIM30COMa;
I') BAKyOJIb;
1) XJIOpOTLIACT.
4. ITocTosIHCTBO (POPMBI KJIETOK 00eCIeYnBaIOT. ..
a) IMTOIUIa3MaTUYeCcKass MeMOpaHa;
0) KJIeToYHas CTCHKA;
B) BaKyoJIH;
I') IUTOIIa3Ma.
S. Ilpu mi1a3moJiu3e B paCTUTEIbHOM KJIETKeE...
a) TypropHoe JaBjieHHe paBHO HYIIIO;
0) uMTOIUIa3Ma CXKMMAETCS U OTXOJIUT OT KJIETOYHOM CTEHKHU;
B) 00b€M KJIETKH YMEHBIIIACTCS;
r) 00beM KJIETKH YBEJINYUBACTCS;
1) KJIETOYHAsI CTEHKA HE MOXKET OOJIbIIE PACTITUBATHCS.
6. MukpodjieMeHTOM, He00XOAMMBbIM /UISi MHHEPAJbHOI0 INHUTAHUS,
SIBJISIETCS. ..
a) IIUHK;
0) KUCIOpOS;
B) pocop;

T') YIJIepo.
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7. CBetoBas ¢a3za (poTocCHMHTE3a MPOTEKAET...
a) B CTPOME;
0) Ha MeMOpaHax;
B) Ha KPHUCTAaX;
') B TWJIAKOUAX.
8. C4 — dorocunTe3 no cpaBHeHuro ¢ C; — GpOTOCHHTE30M [1aeT PACTEHUAM
HEKOTOpbIe NpeuMyliecTBa, Tak kak Cy4 — poTocUHTE3. ..
a) TpeOyeT MeHbIIe KBAaHTOB cBeTa i (pukcanuu ogHoro moist COy;
0) MOXKET MPOUCXOAUTH Ipu OoJiee HU3KUX KOHIEHTpauusx CO,;
B) o0ecreynBaeT MeHee SKOHOMUYHOE MOTPeOIeHNE BOIbl PACTCHUSIMU;
r) oOecrieunBaeT CUHTE3 MEHBIIIETO KOJIMYECTBA YIIIE€BOJOPOAOB.
9. IIpn a3po0HOM ABIXaHHMH JIEKTPOH JABUKETCH MO HUCMAAAK0IIEH OT...
a) iy — K mukny Kpe6ea — AT® — NAD';
0) muuym — k  NADH — 351eKTpOHHO-TPaHCTIOPTHON LIETIH — KUCIOPOY;
B) TJ1t0K03bI — K AT® — xucnopony;
I') NULM — K raukonu3y — nukiy Kpeoca — NADH — ATO.
10. Poct cTebuist B JJIMHY MPOMCXOAU OJiaroaaps JAeJIeHHI0 KJIETOK...
a) OOKOBOI MEPUCTEMBI;
0) BCTaBOYHOI MEPUCTEMBI;
B) PAHEBOU MEPUCTEMBI;
I') BEpXYLIEYHOU MEPUCTEMBI.
11. [l yckopeHHsI IPOPACTAHUS CEMSAH € TOJCTOH CeMEHHOH 000J104YKOil
ee HA/IPe3al0T WIN NOANUIMBAIOT. DTOT NPHeM HAa3bIBAETCS. ..
a) ckapu(puKaluei;
0) cTpaTudukanuei;
B) UHAYKIIUEH;
') OMOCTUMYJISLIUECH.
12. B3aumHoe O0MOXMMHYECKOE BJIMSIHME BHICIINX PACTEHUH — ITO...
a) aBTOraMMsi;
0) amrenomnaTusi;
B) aJUIOXOPUS;
') aMEHCaJIU3M.
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