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l. Hean 1 32024 TUCHUTLTHHBI:

Heab: hopMupoBanue y CTyI€HTOB 3HAHUN O (PYHKIIMOHUPOBAHUY PACTEHUHN KaK €JMHOTO
IEJIOTO TIOCPEACTBOM M3YYEHHUS! BAKHEHIINX (U3UOJOTMUYECKHX MPOIECCOB B MX PAa3BUTUU U
B3aMMOCBSI3HU C OKPY>KAIOIIEeH Cpe/1ou.

3amaun:

- U3Y4YUThb OOIIME 3aKOHOMEPHOCTH M KOHKpPETHbIE MEXaHU3Mbl (DYHKIHOHHPOBAHUS
pPacTUTEIBLHOIO OPraHu3Ma Ha MOJIEKYJIIPHOM, KJIETOYHOM M OPTaHU3MEHHOM YPOBHSIX,

- PacCMOTPETh CUCTEMBI PETyALUUU (PU3NOIOTUYECKUX MPOIECCOB M UX B3aHMMOCBS3H Ha
pa3HBIX YPOBHSIX,

- U3Y4YUTh MEXAHM3Mbl YCTOMUMBOCTH W aJalTalddl PacCTUTEIbHBIX OpPraHU3MOB K
HeOIaronpusITHEIM (hakTopam cpeibl OOUTaHHUS.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuruinHa b1.0.28 «®usnonorus pacTeHui» OTHOCUTCS K 00s3aTeIbHON
YacTH.

2.2. Ins u3yueHus JaHHOW yueOHOM TUCIUIUIMHBI HEOOXOUMBbI 3HAHHS, YMEHUS U HaBBIKH,
dbopMupyemMble TPEINIECTBYIOIUMU TUcHUIUIMHAMU: «Opranuueckas Xumusy, «Dusukay,
«utonorusy», «boranuka», «bHOXUMUS».

2.3. IlepedyeHb MOCTIEAYIONUX YICOHBIX TUCIHUIUINH, 1T KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHUsI U HaBBIKH, (POPMUPYEMbIe TaHHOW y4eOHON TUCIUIUIMHOMN: « BUOTEXHOIOTUS PACTEHUI,
«OCHOBHBIC META0OJIMYCCKUE TTYTH M MX PEryisnus», «buoxumus u Gpu3noI0orus BTOPHIHOTO
MeTabonn3may, «brnoxumus pacteHui», BoimoHeHrne BKP.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Tpouiecc oOCBOEHMSI JUCLUIUIMHBI HalpaBleH Ha (OopMHpOBaHHME KOMIIETEHIMH B
coorBerctBU ¢ ®I'OC BO u OIl BO no panHoMy HampasieHuto noarotosku 06.03.01
«buonorusy», npopune «buonaorus»:

OIIK-1: CriocobeH mpuUMeHsTh 3HaHHE OMOJIOTMYECKOr0 pa3Ho0Opa3usi U MCIOJIb30BaTh
METO/Ibl HA0JII0/IeHUs, UIEHTU(UKALINHY, KIacCU(PUKAIINN, BOCIIPOU3BOCTBA U KYJIbTUBUPOBAHUS
KHUBBIX 0OBEKTOB ISl PELICHUs] TPOPEeCCHOHATBHBIX 3aay.

OIIK-2: CnocobeH MpUMEHSTh MPUHIMIBI CTPYKTYPHO-()YHKIIMOHAJIBHOM OpraHu3aluu,
UCIOJIb30BaTh (PU3MOIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUYECKUE, ONOPU3NUECKUE METOIbI
aHaJIM3a JUId OLIEHKM U KOPPEKIMH COCTOSHUSI KUBBIX OOBEKTOB M MOHHUTOPHHIA CPEAbl HUX
oOuTaHuUS.

HepequL NJIAHUPYEMBIX PE3yJbTaTOB oﬁyqe}mﬂ Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMIIeTEeHII i

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIM I
OIIK-1 HIIK onx 1.1 3HaTh: - OCHOBHBIE MOHATUS (DU3HOJIIOTHU
Cmocobexn NPUMEHSATH | 3HAaeT TEOPETUYECKHE | PACTCHHIH;
3HaHHE OMOJNOTHYECKOTO | OCHOBLI pasHo06pasus (—b npobieMsl U JOCTIDKCHHA B obiactu
HU3UO0JIOTUM PACTCHHUU U TIICPCIICKTHUBBI HX
pa3H006pa3Hﬂ " KHBBIX CHCTCM 1 nx HUCIIOJIBb30BaHUsA JJIA ITOBBIIICHUA
UCII0JIb30BaTh METO/IbI . .
CBOUCTBA. MNPOAYKTHBHOCTHU PACTCHUN
HaOIIOEHUS,
YMeTh: - HCITONB30BaTh METO/IbI TECOPETUYCCKUX
I/II[GHTI/I(I)I/IKEIHI/II/I, u SKCIICPUMCHTAJIbHBIX I/ICCJ'IC)_IOBEIHI/Iﬁ B
KIaccnukanum, ¢urodpuznoIOrUN.
BOCIIDOM3BOACTBA u Biiagets: - METO1aMH BBIpANIMBAHMS PACTCHHUN
KyJbTUBUPDOBAaHUS JKUBBIX B YCIIOBHSIX J1a00OpaTOpHH.




OOBEKTOB ISl pPEIICHUS HJIK onk 1.2 3HaTh: - TEOPETUYCCKHE OCHOBEI
npodeCCHOHATBHBIX VMeeT NPUMEHATE METO/BI | B3AHMOICHCTBHUS pacTeHuit u
3azad. HaOII0ICHUS u | MUKPOOPraHU3MOB,
KIaccu(pUKaLIH - @H%I/IOJ‘IOFO-6I:IOXI/IMI/I‘IGCKI/IG OCHOBI
BHOTOIMYECKIX 06BeKToR | AAATTAIMI PACTCHHI K YCTOBHSM OKPYIKaromIeH
Cpebl.
B [TPHPOJIHBIX " Vuers: - aHaTM3UPOBAThH TPUHIIUIIBI
71abopaTOPHBIX  yCIIOBHAX; B3aUMO/JICUCTBUA pacteHui c
UCIOIB30BATh MHKPOOPTaHM3MAaMH B MEHSIONINXCS YCIOBHSAX
IOJIy4CHHBIC 3HAHUA UL | oxpyskaroweii cpe/pL.
aHajM3a B3aUMOJCHCTBHHU | BnameTs: - METOAAMH OIIPEACIICHUS BIASHUSA
OpPraHu3MOB  Pa3JIMYHBIX | (pakTOPOB  BHEIIHEH  CpeAbl  pa3BUTHE
BHJIOB JIPYT C JIPYTOM M CO | aJanTalyi0 pacTEHUH BO BHEIIHEH cpene.
cpenoii obuTaHus.
OIIK-2 HJIK onk 2.1 3HaTh: - 3aKOHOMEPHOCTH (YHKLIHMOHUPOBAHUS
Cnocoben MPUMCHSTD | 3HAeT NPUHLAIBL | MeTabONMYECKHX — CHCTEM M MEXaHM3MOB MX
IPUHLUIBI  CTPYKTYPHO- | CTPYKTYpPHO- pEryJsiliuy B paCTUTEIFHOM OpraHu3Me.
(G YHKIIMOHATBEHOMN (YHKITMOHATTLHOM YMeTh: - TPaMOTHO H3JaraTh TEOPETHYECKUN
OpraHu3aIu, OpraHu3allii, OCHOBHBIC | MaTEPHAIl O )KU3HU PACTUTEIHLHOTO OPraHu3Ma.
UCIIOJIB30BaTh CUCTEMBI Baagers: - (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IMI/I npueMamMu
duznonoruueckue, KHU3HEoOecreueHus p1 | M3yYeHHs (YHKUMOHHPOBAHMA DACTCHHMid Ha
IUTOJIOTHYECKHE, FOMEOCTATHYECKOL pasHBIX YPOBHSX OpraHHU3allMUd PAaCTUTEIBHOIO
OMOXMMHYECKHE, peryysiiMu  KM3HEHHBIX OpraHusMa i TOHUMAHHCM — MCXaHHM3MOB
N . | perymsmmu nmporeccos.
Oonodpusnvyeckne MeToAbl | GYHKIHUN >KUBBIX CHCTEM;
aHaimu3a I OLIEHKU U | OPUEHTUPYETCS B
KOPPEKIUHU COCTOSIHUS | COBPEMEHHBIX
JKUBBIX 00BEKTOB U | METOOUYECKUX TOAXOIAX,

MOHHTOPHHTA CPEJIbI
oOurauus.

nux

KOHIICTIIIUSAX U TpodIemMax
CTPYKTYpPHO-
(yHKIIMOHATIBHOM
OpraHu3ay OMOCHCTEM.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

KOJIN4Y€CTBA AKAACMHUYCCKHUX YaC0B

O0beM THCHHUILIHHBI COCTABJIAET 5 3aueTHBIX equHnll, 180 yacoB, B ToM uncie 0,11 3ayeTHas equHuIA, 4 Yaca Ha IK3aMeH.
N3 HUX pearm3yeTcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYEHHMS M TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHN 36 4acoB.
@DopMa NPOMEeKYTOUHON ATTECTAIMM: SK3aMEH.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, C YKa3aHUEM BHI0OB y‘leﬁHbIX 3aHATHH M OTBEAEHHOI0 HA HHX

Ne Paszaes nucuIIMHLI/ TEMa - Bunbl yueOHo# paboThI, ®opMa TeKyLIero
n/H < | BKIOYAs CAMOCTOSATEIBHYIO paboTy oOy4Jaromuxcs , | KOHTPOJIA
= E MPaKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 9 (B yacax) dopma
(5} o
o g NMPOMEKYTOYHOM
52, KonrakTHas pabora mpemnoaBarens ¢ =
) 2 arrecTauuu
=S oOyyJaronmMucs =
2 2w < (mo cemecTpam)
=S & =
9 S = ®
ol «® = 3 S
3} z ; & Jlekuust | Cemunap/ KouncyabTranus 58
2 = == TpakTHyeckoe, S s
423 54 o JadopaTopHoe 6% =
S ®
O R ~ = 3aHsaTue/ S
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. Begenne. Tema 1. [Ipeamer, oObexT, 4 2 1 1 KoHnTtposnbHbie
3a1aud (HU3NOJIOTHH PACTEHUMN. BOITPOCHI.
2 Kosokuym.
Ortuer 1o
m1abopaTopHOA
Pazpnen 2. ®usnonorus pacTUTEIbHON KIETKHU. pabore.
Tema 1. OcoOeHHOCTH CTpOCHHS pacTuTenbHol | 4 | 12 3 6 - 3 KouTtposbHbie
KJIETKH. BOIIPOCHI.
IIucemenHas
KOHTpPOJIbHAs paboTa.
TectupoBanue.
3 Paznen 2. ®usnosorusi pacTUTEIbHOM KIIETKH. 4 7 5 9 3 KonnokBuym.
Tema 2. Tema 2. Cuctemsl peryssiuu.




KonTponbHbie
BOIIPOCHI.
TectupoBaHue.

Pa3nen 3. ®orocunres. Tema 1. Tema 1.
HcTtopust oTkpbITHS (OTOCHHTESA.

TecrupoBanue

Pasgen 3. ®orocunres. Tema 2. [TurmeHTHL
3€JICHBIX PACTCHUM, UX KJIacCU(UKALIHS.

10

OrtyeT o
naboparopHoii paboTe
Komnoxsuym.
KonTponbhas
MUChbMEHHAs padoTa.
TectupoBanue
KontponbHsie
BOTIPOCHI.

Paznen 3. ®orocuntes. Tema 3. CetoBas daza
¢dorocuHTE3A.

10

Komnnoxsuym
TectupoBanue.
KontposnbsHbie
BOTIPOCHI.
Pemenmne 3amau.

Paznen 3. ®orocuntes. Tema 4. TemHoas ¢aza
dbotocuHTE3A.

16

Otuer no
nabopatopHoi
pabote. Konnoksuym
TectupoBanue.
ITucemenHnas
KOHTpOJIbHAs pabora.
Kontponbubie
BOIIPOCHI.
Pewenue 3anau.
KCP

Paznen 3. ®orocunres. Tema 5. Perynsanus u
9KOJIOTUS POTOCUHTE3A.

Konnoksuym.
KonTponbHbie
BOTIPOCHI.

Pasznen 4. JIpixanue pacrenuii. Tema 1.
VcTopust pa3BUTHS YUEHHUS O IbIXaHUU.

KonTponbeHsie
BOTIPOCHI.

10.

Pasznen 4. JIpixanne pacrenuii. Tema 2. Xumusm
JIBIXaHMSI.

Oruer no
nabopatopHoi




pabote. KonTposnbnas
MMICEMEHHAsI padoTa.
TectupoBanue.
KonTponbsHsie
BOTIPOCHI.
BrinonHeHue cxeMsl.
Pemenue 3amau.

11. Oryer o
N mabopaTopHOA
Paznen 4. Ipixanue pacrenuii. Tema 3. paTop
pabote. KommokBuym.
DHepreTuka JIbIXaHusl.
Tecruposanue.
Pewienue 3anay.
12. | Paznen 4. [Ipixanue pactenuit. Tema 4. Kosoksuym.
Perynsiiys u 5x0510rUs AbIXaHUS. Tectuposanue.
13. | Pa3nen 5. Boanslii pexum pactenuit. Tema 1.
N o TectupoBanue.
Boanbiii 00MeH pacTUTENbHON KIETKH.
14. | Pazpen 5. Bonusiit pesxxum pactenuid. Tema 2. KostokBuyM.
IlocTynieHre u TpaHCHOPT BOJBI B PACTEHUMU. Tectuposanue.
15. Ortuer o
Pasznen 5. Bonnblii pexxum pactenuid. Tema 3. 71a00paTOPHO¥
Tpancnupanus. pabore. KomnokBuym.
TectupoBanue
16. | Pazgen 5. Bonusiit pesxxum pactenuid. Tema 4. -
€CTUPOBAHHUEC
BrnusiHue BHENIHUX ¥ BHYTPEHHUX (aKTOPOB HA KpCP
BOJIHBIN OOMEH pacTeHHIl.
17. Oruer 1o
Paznen 6. MunepanbHOE MUTaHUE PACTEHUN. na6opgTopHon
a0O0TC€.
Tema 1. ®usnosnornyeckas posb IEMEHTOB P
TectupoBanue.
MUHEPaIbHOTO MTUTaHUSI. Y —
TaOJIUIIBL.
18. | pasnen 6. Munepansroe nuTanue pactentii. Orierno
mabopaTopHO

Tema 2. [TornomnieHre U MeTabOJIN3M a30Ta B
pacTeHuu.

pabote. KonTponbHas
MUCbMEHHas padoTa.




TecTupoBaHue.

19. Otuer no
Paznen 6. MunepanbHOE TUTAaHUE PACTCHUM. nabopaTopHOI
Tema 3. Biausaue BHEIIHUX (paKTOPOB HA 4 4 - 2 - 2 pabore.
IIOIVIOLEHHUE BELIECTB. Komnoksuym.

20. | Pazgen 7. Poct u pa3zButue pacteHuid. Tema 1. 4 4 5 ) i 5 Tectuposane.
OO01111€e 3aKOHOMEPHOCTH POCTA.

21. | Pazgen 7. Poct u pa3zButue pactenuid. Tema 2. KomnokBuym.
OCHOBHBIE 3aKOHOMEPHOCTH U 3TaIlbl 4 6 2 2 - 2 Pemienue 3amay.
OHTOT'€HE3a PACTCHUM. Tectuposanue.

22. | Pazgen 8. YcrohuuBocTh pacteHuil. Tema 1.

Bnusinue ctpeccoBbIx GpakTOpoB Ha pacTeHUs U | 4 4 - - 4 TectupoBanue.
aJlanTanus K HUM.
4.2 Ilnan BHeayIUTOPHOH CAMOCTOSATEIbHOM PadoThHI 00YYAKOIIUXCS M0 JUCIUIJINHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHo-
METOJHYECKOe
OrneHoyHoe
Cemectp| HasBanme paszena, TeMbI . Cpoku | TpymoemMKocTh obecnieyeHue
Bun camocTosiTensHON paboTh Cpe/ICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIILHOMN
paboThI
Pasnen 1. Beenenne. Tema |[IoaroroBka muCbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI C
4 1. HpeHMeT’ 061,eKT7 HUCTIOJIb30BAaHWEM KOHCIIEKTa JIGKIIMU W JIOTOJHUTEIBHOMN o5 1 KOHTpOHbHBIe
3a71aun (PU3HOIOTHH matepaTypbl. DopMynHpoBKa COOCTBEHHOTO B3IJsfga Ha BOIIPOCHI
pacTeHuii. 0003HaYCHHBIE MTPOOIIEMBI.
[ToaroroBka K MPaKkTHYECKOMY H J1a0OpATOPHOMY 3aHSTHIO C Komnoxsuym.
Pasnen 2. ®usznonorus HCTIONIb30BAaHMEM  KOHCIIEKTa JICKIIUH W PEKOMEHIyeMOM KoHTponbHbIE
pacTUTEIHHON KIIETKH. JINTEPATYPBL. BOIIPOCHI.
4  |Tema 1. OcobeHHOCTH CaMocCTOsITeNbHOE M3yYeHHE TEOPETHYECKOro Marepuana 1mo| 25-26 3 [THcEMeHHAs
CTpOCHI/Iﬂ paCTI/ITeHBHOﬁ CTPOCHUIO n (l)yHKI_II/IOHI/IpOBaHI/IIO OTACIIBHBIX OoprasHejun KOHTPOJIbHAS
KIIETKIL pacTuTenbHON KieTku. IloAroroBka OTBETOB Ha KOHTPOJIBHBIE pabora.
BOHPOCHI. Tectuposanue.




CamocrosTenpHast padoTa 00yJyaromumxcs

YuebHo-

METOIUIECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpynoeMKOCTb obecrieyeHue
Bun camocTosTenbHO# paboTh CpeICTBO .
BBITIOTHEHUS (gac.) CaMOCTOATEILHOMI
paboTHI
IMoaroToBka K MPAaKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM KomnmoxBuym.
Pasnen 2. OUIKOTOrHs KOHCIIEKTa ]J;CKIII/II/I U PEKOMEHIyeMOW JuTeparypsl. Pasbop KoHTponbHbIE
N BOMPOCOB: «BHYTPUKIIETOUHBIE CUHCTEMBI PETYJISIIUHU: HA YPOBHE

4  |PACTHTCIBHOM KIICTKH. Q)epI;/[eHTOB rzgr)xaﬂ MeMOpaHHas» fpaznp:)KI/IMOCT}I];p kak| 27-28 3 T S

Tema 2. Cucremsl ’ ’ y CCTHPOBAHHC.
OCHOBAa M PE3yJbTaT WHTErPAIbHON JEATEIBHOCTH CUCTEM

PpEryJlna. peryisimny. [T0AroToBKa OTBETOB HA KOHTPOJIBHBIC BOMTPOCHL.
IMoaroToBka K NpakTHYECKOMY M J1aOOPAaTOPHOMY 3aHITHIO C KonnoxBuym. |Xenar I'.-B.
HCIOJb30BAHUEM  KOHCIIEKTa JIEKIIUM W PEKOMEHIYEMOM KontponbHas |broxumus

Paznen 3. dorocuntes. 6 . ACTEHM -
muTepaTypbl. Pa3zbop BompocoB: «DyHKIUH XJIOPO(HILIOB, nucbMenHas  |P .

4 Tema 2. HHFM@HTI:I KapOTHHONIO0B U (prkoGumHOB. Pukobunucomsr. [loaroroskal  29_3( 2 pabora. M.:BUHOM.
3CJICHBIX paCTCHUU, UX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. TecTrpoBaHne Jlaboparopust
KHaCCI/I(i)I/IKaHI/IH. KOH’I‘pO]‘[LHLIe 3HaHHU, 2011. - 471

c. (4 9K3.)
BOTIPOCHI.
IMoaroToBka K MPAKTUYECKOMY 3aHSATHUIO C HCIOIb30BAHHEM Kommoxsuym | Xenar I'.-B.
KOHCIIEKTa JIeKIIMM M PEKOMEHIyeMoi Jureparypbl. Pazdop Tectuposanue. |broxumus
Pasnen 3. @orocunTes. BomnpocoB: «Ctpoenue u (yHkunonuposanue AT®D-cuHTa3bl y KOHTpobHbIe [PACTEHH. -
4 |Tema 3. CeroBas dasza pactenuii», «Perymsms cuntesa AT® B xmopommactaxy».| 30-31 3 BOIIPOCHL. M.:BMHOM.
dborocuHTe3a. IToaroToBKa OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI. Pewmenue 3amad. Jlaboparopust
3Hanui, 2011. - 471
c. (4 9K3.)
IToAroToBKa K MPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHHEM Kommoksuym | Xenar I'.-B.
KOHCIIEKTa JIGKIIMA M PEKOMEHIyeMoil muteparypbl. Pa3dop TectupoBanue. buoxumus
Pazyien 3. @orocunres. BorpocoB «IIyTH acCHMIIAMY yriaepoaa B pacTeHusx» «CAM- KoHTpobHbIe |[PACTCHHH. -

4 |Tema 4. TemuoBas Gasa |weraGommsm», «Dotoxsixanmue». Ilogrotoka orseroB mHa| 31-32 3 ponpocs.  |[M-:PMHOM.

doTocuHTe3a. KOHTPOJIbHBIE BOTIPOCHI. KCP Jlaboparopus
3Hanuit, 2011. - 471
c. (4 3x3.)




CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOIUIECKOE
OneHouyHoe
Cemectp| Haspanwme pasmena, TeMbI N Cpoku  |[TpymoeMKOCTh obecrieucHue
Bun camocTosTenbHO# paboTh CpeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
[logroroBka K NPaKTHIECKOMY 3aHATHIO C HCIOJB30BAHHEM Konutponeabie |Xenar I'.-B.
KOHCIIEKTa JICKIIMM M PEKOMEHIyeMOl Jmreparypbl. Paszoop BONpOCHI.  |bHOXHMHES
BompocoB «Perymsmms mpomeccoB (QOTOCHHTE3a B IIEIOM pacTeHHil. -
Pazpmen 3. ®OTOCHHTE3.  |pacTeHmu. 3ammUTHBIE MEXaHH3MBI (DOTOCHHTE3a. DKONOTHS M.:BUHOM.
4  |Tema 5. Perymnsiuus u ¢doTocuHTe3a. BiusAHWE CBeTa, TeMIEPATYpHl, COAEPKAHUS 33 2 .Ha60pf.T0pI/I$I
sK0j10rUs POTOCHHTE3a. |YTVICKUCIOTEL, YCIIOBHI MHUHEPAILHOTO MUTaHU, suanuii, 2011. - 471
BomocHaOkeHus. KoMIeHcanuoHHas Touka HpH (POTOCHHTESE. c. (49K3.)
CyrouHbIl X07 QoTocuHTe3a». [loAroTOBKa OTBETOB HAa
KOHTPOJIBHBIE BOTIPOCHI.
[logroroBka K MPaKTHYECKOMY 3aHATHIO C HCIOJB30BAHUEM KonTponbras |Xenar I'.-B.
KOHCIIEKTa JIEKIMM M PpEeKOMEeHIyeMoi murepaTypel. Paszbop nuchMeHHas — [buoxumus
BorpocoB «I'mukonu3 (3HaueHue HocOopHINPOBAHHUS TEKCO3BI, pabora. pacTeHN. -
Pasnen 4. J{pixane l-e m 2-e cybGcrpatHoe (ochOpHIMPOBAHKE, OOpAIIECHHBIH TecTupoBanue. %-«BHHOM-
o TJIMKOJIN3, SHEPTeTUYECKUN BBIXOJ TIIMKOIN3a, WCIIOJNH30BaHHUE KoOHTDONBHEIE aboparopust
4  |pacrenuii. Tema 2. y 34-35 4 P 3nanmii, 2011. - 471
MPOMEKYTOYHBIX TMPOAYKTOB M MHPOBHHOTPAIHONU KHCIIOTHI). BOTIPOCHL. ’
XUMU3M JIbIXAHHS. Lukn mu- W TpUKapOOHOBBIX KHCHOT (mukin KpeGea)y. Brimonsermne |- (4 0x3.)
Beimonaenne cxembl «lleHtpanpHas ponb umkina Kpebca B CXCMEL

MeTaboJI3Me pacTUTENbHON KieTku». [1oaroToBka OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

Pemenue 3agau.
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CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOIUIECKOE
Cemectp| Ha3panue pa3zena, TeMbl C TpymoemkocTh OueHotHoe obecrieueHne
P paszacia, o pOKH pyn
Bug camocTosiTensHOM paboTh CpeICTBO .
BBITIOTHEHUS (gac.) CaMOCTOSATENLHOM
paboTHI
IMoaroToBka K MPAaKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM TectupoBanme Xennr I'.-B.
KOHCIIEKTa JICKIIMH M PEKOMEHIyeMOW JuTepatypsl. Paszdop Broxumus
BOIPOCOB «CyOCTpAaThI ABIXaHUS U ABIXATENbHBINA KOI()OULHCHT. pacTeHwuii. -
D¢pdexr Ilacrepa. 3aBUCHMMOCTh IBIXaHMS OT BHENIHMX M M.:BUHOM.
BHYTpeHHHX (DakTopoB. Bnusnue Ha npIxaHue TeMmIepaTyphl, Jlaboparopus
konueHtpauun CO2, cBera, CoepKaHue BOABI, MUHEPATBHOTO 3Hannit, 2011. - 471
Paznen 4. Jlpixanue nutasms. V3MCHCHHE MHTCHCHBHOCTH JIBIXAHUS B OHTOICHE3e Mocﬁéiyzl?ﬁ)ﬂo-
N pacTeHui.

4  |pacTenuil. Tewma 4. 35 5 FEHETHYECKHUE U
Perymnsauus u sxonorus OMOXHMHYECKHE
JIbIXaHUA. MCTOABL B

COBPEMEHHOI
OUOJIOTHH paCTEHHUIT
[QnekTponHsbIit
pecypc]. - M:
BMHOM.
JlabopaTopus
3HaHui, 2012.
IToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C HCIIOJIb30BAHHEM TectupoBanue Xennr I'.-B.
KOHCIICKTa JIGKIIMA M PEKOMEHIyeMO# muTeparypbl. Pa30op buoxumus
BorpocoB «CTpyKTypa U pU3NYECKHE CBOMCTBA BOJBI B KHIKOM pacrenuil. -
Paznen 5. BomHblil peKUM |y teeprom cocTosHMM. BusHue 1eKTPONATOB 1 HEMONSPHBIX M.:BUHOM.
4 pactenuil. Tema 1. IPYOII HAa CTPYKTYPY BOALL B3auMomeWcTBue BOABI € 36 5 JlaGopatopust

Boanriii o0omMen
PacTUTENBHOM KIETKH.

KOMITOHEHTaMH MPOTOIIa3Mbl. DOPMBI BOJBI B PACTUTENBHBIX
KJICTKax. OCMOTI/I‘ICCKI/IQ SABJICHUSL B PACTUTCIIBHBIX KJICTKAX.
Ocmomertprr drotpomre u [Ipeddepa. 3akonsr ocmoca. Typrop u
cocyllas CUiia, MX 3HAYCHUE JUIs paCTCHUI. 3HAUYCHUE BOJIBI IS
KHU3HEACATCIbHOCTH paCTeHHﬁ».

3uanui, 2011. - 471
c.

11




CamocrosTenpHast padoTa 00yJyaromumxcs

YuebHo-

METOJHYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpynoeMKOCTb obecrieyeHue
Bun camocTosiTensHON paboTh Cpe/ICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
. [ToaroToBKa K MPAKTHYECKOMY 3aHATHIO C HCHOJIb30BAHHEM KostokBuyM. Xenar I'.-B.
Pazpen 5. Boasslii pe:xxum N
N KOHCIIEKTA JIEKIMH M PEKOMEHIyeMO# JmTeparypbl. Paszbop TectupoBaHue Broxumust
pacrenuii. Tema 2. BonpocoB «IlepeBrKEHIE BOBI [0 TKAHSAM U COCYLaM». pacTeHu. -

4  |Ilocryruienue u 36 1 M.:BUHOM.
TPaHCIOPT BOJIbI B JlaGoparopus
pacTeHH. 3Hanwmi, 2011. - 471

c.
[ToaroToBKa K MPAKTHYECKOMY 3aHSTHIO C HCHOIb30BaHHEM KomnokBuym. Xennr I'.-B.
. KOHCIICKTa JIGKIIMM M PEKOMEHIyeMO# murteparyphl. Pa3oop TecTupoBaHue buoxumus
Pazpen 5. BonHbII PeXUM |ponpocop:  «[ToHsTHEe © TPOTYKTHBHOCTH —TpAHCITHPALVH. pacTeHwuit. -
4 |pacrenuii. Tema 3. CyTOuYHBIH X0/ TPAHCITHPALIANY. 37 1 M.:BHOM.
Tpancnuparus. JlaGoparopust
3Hanuii, 2011. - 471
C.
. IMoaroToBka K MPAKTUYECKOMY 3aHSATUIO C HCIOJIb30BAHHEM TectupoBanue Xenur I'.-B.
Pazzien 5. BomHBIN PEKHM |kopcriexra jekuyun U pekoMeHAyeMoil Juteparypbl. Pas6op KCP Broxumus
pacrenuit. Tema 4. BONPOCOB  «OCOOEHHOCTH BOJHOTO OOMEHA y Pa3IHYHBIX pacTeHui. -

4  |BnusiHue BHENTHUX U SKOIIOTHYECKUX TPYIN pacTeHuit (rurpodursl, Me30(HTHI, 37 2 M.:BUHOM.

BHYTPEHHHX (DAKTOPOB Ha kcepoduter).  DUBHONOTHYECKHE  OCHOBBI  OPOIIAEMOTO Jlaboparopust

BOJIHBI OOMEH pacTeHHH.

3CMIICICIIUA .

3Hanui, 2011. - 471
c.
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CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOIUIECKOE
OneHouyHoe
Cemectp| Haspanwme pasmena, TeMbI N Cpoku  |[TpymoeMKOCTh obecrieucHue
Bun camocTosTenbHO# paboTh CpeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM TectupoBanwue. Xennr I'.-B.
KOHCIICKTA JICKIMH M PEKOMEHIYeMON JuTepaTyphl. Pazbop KoJIOKBHYM. broxumus
BonpocoB «O0Iee MpencTaBIeHUE O POJIM KATHOHOB (Kajus, 3anoTHeHUE pacTeHuH. -
KaJIbLMSA) B TATAHUH M JKU3HEIEATEILHOCTH PACTEHUH. Binsinue TAGTHIIEL. M.:BUHOM.
KaTHOHOB Ha KOJUIOMAHBIE CBOMCTBA LIUTOILIA3MBI U CTPYKTYpY J]flé()l)E‘T‘)F’I’I’I
Pazzen 6. MunepaibsHoe bepmentoB.  IlpencraBieHne 00  aHTArOHU3ME  HOHOB. sHanmi, 2011. - 471
c.
nuranue pactennii. Tema dusnonoruyeckasl pojib Kauus, HATPHS, KaJIbLUS, MAarHus.
VYyactue xeneza B oOMeHe BemniecTB. Poib MHUKPO3JIEMEHTOB B
4 |1. ®usnonoruyeckas N 38 2
JKU3HU pacTeHUi (MoIMOIeH, MapraHell, Melib, IIMHK, 00p). Cepa
pOJib STIEMEHTOB U ee 3HayeHue I pacTeHuil. GopMbl CEphl, NOCTYMHBIE IS
MHUHCPAIBHOI'O MIMTAHUA. |pacTennii. MexaHU3M peIyKIHH Cylh(paToB y pacTeHuit. Pois
¢ocopa B muranuu pactenuil. Jlocrynusie popmsl HochopHBIX
coequHeHnd. Yyactue Qochopa B OOMEHE  BEIIECTBY.
3anonHeHne TAOMUIBI O PONM  OTACIBHBIX  3JIEMEHTOB
MUHEPAJIHHOTO MUTAHUS B )KU3HU PACTCHHU.
[TonroroBka K KOHTPOJILHOW paboTe M TECTUPOBAHUIO C Xenar I'.-B.
HUCITIOJIb30BAHUEM KOHCIICKTa JICKIINH n peKOMeHﬂyeMOﬁ Broxumus
JINTEPATYPBI. pacTeHuil. -
M.:BMHOM.
Jlabopatopus
3Hanui, 2011. - 471
Paznen 6. MunepanbHoe KOHTpostbHast c. (49K3.)
nurtanue pacrenuii. Tema MonexynspHo-
IINCBbMCHHAS |reHeTUYECKUE U
4 |2. [lornoiienue u 38 2
6 pa60Ta. OMOXMMHIYECKHE
MeTa0O0IM3M a30Ta B
TectupoBanue METOAR B
pacTCHUN. COBPEMEHHOI
OMOJIOTHNH paCTeHUH
[OnexTpoHHbIH
pecypce]. - M:
BUHOM.
Jlabopatopus

3HaHui, 2012.
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CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpynoeMKOCTb obecrieyeHue
Bug camocTosiTensHOM paboTh CpPEACTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM Xenar I'.-B.
Paznen 6. MUHEPAIIBHOE  (gopcriexra sekiuu u pekoMemiyeMoii Jmteparypsl. Pas6op Broxumust
nuraHue pacreHui. Tema BOIPOCOB «3aBUCUMOCTh CKOPOCTHU MOTJIOLICHUS BEIECTB OT UX pacTeHuit. -

4 3. BausiHue BHEITHUX KOHIIEHTpaIuu B cpene. B3anmoseiicteue nonos. Konrenrparms 38 2 KomnokBuym. M.:BUHOM.
(akTopoB Ha BOZOPOAHBIX HOHOB. Temmeparypa. KoHIeHTpauus KucIopoa. ﬂaféoparopm
TIOTTIONICHHE BEIECTB. Cger. Binsaue Boabl. PUTMUYHOCTD ITOMIIOLIEHUSD. SHaHuH, 2001 1.-471

IToaroToBka K MNPaKTHYECKOMY 3aHSATHIO C HCIIOJIB30BAHHEM Xennr I'.-B.
Pasnen 7. Poct u KOHCIIEKTa JIEKIMM M PpEeKOMEHIyeMoi murepaTypel. Paszbop BI/IOXI/IMfIﬂ
pasBuTHe pactenuii. Tema BOMPOCOB «BE)JII:H_Ia}I KpuBast pocta o Cakcy. dDa?H OHTOTEHE3a Pa'CTeHHH- -

4 pacTHTENbHOW KIIeTKU. BilnsiHUE Ha pOCT pacTeHHit 1 NX OPTraHoOB 39 2 Tectupoanue| M.:BUHOM.

1. Obuwme TeMmmeparypsl, cBera  (poiab  (UTOXpOMa),  adpalluH, Jlaboparopus
3aKOHOMEPHOCTH POCTA.  |oGecreueHHOCTH BOIOM. 3HaHui, 2011. - 471
C.
Paznen 7. Poct u IMoaroToBka K MNPaKTHYECKOMY 3aHSATHIO C HCIIOJIB30BAHHEM
pasBuTHE pacTeHuil. Tema|KOHCIEKTa JIEKUMH 1 peKoMeHyeMol JuTeparypsl. Pazbop Pemienue
4 2 OCHOBHEIE BOIIPOCOB «Pob (uToxpoma " (PUTOTOPMOHOB. 39 2 3aay.
Huddepenmmarus momay.
3aKOHOMEPHOCTH U JTallbl TectupoBanue
OHTOT'€HE3a PACTCHUM.
[MogroroBka K  TECTHPOBAaHUIO  C  HCHOJIB30BAHHEM
peKOMeHIyeMoii inTepaTypsl. Pazdop BompocoB «Y CTOHYNBOCTD
KaK TpPHUCIIOCOOJICHUE PACTEHUI K YCIIOBHSM CYIICCTBOBAHUSL.
. OO0mmue NPUHIUIB ATaNTUBHBIX peaknuid pacteHuil. [loHsTHe
Pazyien 8. YCTOMUMBOCTD |crpecca, MexammsMbl cTpecca y pacTeHHMil Ha KIETOYHOM,
pacrenuii. Tema 1. OpraHU3MEHHOM u MOMYJISIITUOHHOM YPOBHSIX.
4 Bnusinue ctpeccoBbix 3aCyX0yCTOMYMBOCTE U KAPOCTOMKOCTH. XOJIOJOCTOUKOCTE U 40 4 Tectuposanue

(haKTOpOB Ha paCTEHUS U
aJanTanus K HUM.

MOPO30CTOMKOCTh. Y CTOMYUBOCTH K 3aCOJIEHUIO. Y CTOWYMBOCTD
K aHa’pobuosy. [‘a3oycToH4YMBOCTh. YCTOHYMBOCTH TPOTHB
WHQEKIMOHHBIX ~ 3a00JeBaHUA W JPYTUX OHOJOTHYECKHX
takropos. Ctpecc u anantanus. OOIIre MPUHIIUAIIBI HAJIS)KHOCTH
PaCTUTEIBHOTO OPTaHU3Ma.
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Cemectp

Haszpanue paznena, TeMbl

CamocrosTenpHast padoTa 00yJyaromumxcs

Cpoxnu

Bug camocTosiTensHOM paboTh
BBIIIOJTHCHUA

TpynoeMKocThb
(uac.)

OrneHoyHoE
CPEICTBO

VuebHo-
METOANYECKOE
obOecrieuenue
CaMOCTOSATEIIbHOMN
paboTHI

OO6muii 00beM CaMOCTOATETHLHOM PabOTHI IO UCIUIUIMHE (dac) — 43

N3 HuX 00beM CcamMOCTOATEIbHOH pPabOThI

¢ HCIIOJB30BAHHMEM JJICKTPOHHOI'O 06yqeﬂml H

AUCTAHIIMOHHBIX 00pa30BaTeJbHBIX TeXHOJI0THI1 36 (4ac)
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4.3 Conepxxanue y4eOHOro MaTepuasa
Pazoenvt 7 u 8 npoepammel exnouarom cooepoicanue 010ko8 5 (I enemuka onmoeenesa
pacmenuii) u 4 (I'enemuxa ummynumema pacmernuti) mooyasn “‘I' enemuxa pacmenuil”.

Pa3nen 1. BBEJEHUE

Tema 1. Ilpeamert, 00beKT, 3a1a4u GU3MOJIOTHH PACTEHHI.

®u3nosIorus pacTeHUM Kak HayKa O KU3HEAEATEIbHOCTH pacTeHui. OCHOBHBIC 3TaIlbl
pa3BuTHs (U3NOJIOTUM pacTeHUH. Meronpl (U3MOJOTMM PACTEHUH, CBSI3b C JAPYrMMHU
OouonornyeckuMu Haykamu. OOBEKT (PU3MOJIOTHH PACTEHUH - dyKapHOTHUYECKHE (OTOTPOdHBIE
opraHusMbl. MecTo 3eneHbIX pacTeHUil B SKOHOMHUKE Ipupoabl. Kocmuueckas posib 3eJIeHbIX
pacrenuii. OCHOBHBIE 331a4H (PU3HOIOTUN PACTCHUN:

Pasnen 2. ®U3HO0JIOTHsI PACTUTEJILHOM KJIETKHA

Tema 1. OCO0eHHOCTH CTPOEHHS PACTUTENbHON KIeTKH. OCOOCHHOCTH CTPOCHHUS
pPACTUTENBHBIX OPraHU3MOB B CBSI3M C ABTOTPO(HBIM THUIOM MuTaHusA. OOIIME NPUHLHUIIBI
OpraHM3alMi JKUBBIX CTPYKTYp (OHomosnMepsl, MeMOpaHbl, NPUHLUI OTKPBITBIX CHUCTEM,
CHCTEMBI PeryJyisiliui, CIOCOOHOCTh K aKKyMYJISALIMU U TpaHcopmaruu sHeprun). OcobeHHocT!
CTPOEHUS PACTUTEIbHON KJIETKU, KIIETOUHbIE OPIaHOM/ Ib], TUIACTUbI, BAKYOJIb, KIIETOUHAsl CTEHKA.
OCOOEeHHOCTH CTPOEHUS PaCTUTENBHOT0 opranu3mMa. OCHOBHBIE OpraHbl U UX (PYHKIUH.

Tema 2. Cucrembl peryassumu. L{enocTHOCTh pacTUTENBHOIO OpraHU3Ma U CUCTEMBI
perysiuu. Mepapxusi cucTeM peryisiiui. BHyTpUKIeTOUHbIE CUCTEMBI PETYIISILIMU: Ha YPOBHE
(depMeHTOB, TeHHas, MeMOpaHHas. MEXKIETOYHblE CHCTEMbl pPEryJSIMU: Tpoduyeckas,
rOpMOHAJIbHAs!, IEKTpo(u3noIoruyeckas. Pa3iapaxumMocTp Kak OCHOBa U pe3yJbTar
MHTETPAJIbHON 1€ATEIbHOCTH CUCTEM PETYJISALIUU.

Paznen 3. ®OTOCUHTE3
Tema 1. Uctopusi orkpbiTus orocunreda. Bxnan [Mpuctiu, lleene, Murenraysa, CeneObe,
Coccropa, bycenro, Cakca B uccinenoBanue ¢porocunrtesa. 3uauyenue pabot K.A. Tumupssesa B
obnactu gorocuHre3a. TUMUPA3EB O KOCMUYECKOW pOJIM 3eJIeHbIX pacTeHuid. O0Iiee ypaBHEHNE
¢orocuntesa. Ilpoucxoxnenue Oz, Belgensemoro npu ¢orocunTese (rumote3a baiiepa,
npencrasienust A. H. baxa o ¢poronuse Boasl, pabotsl Bunorpanosa u Telic, Py6ena u Kamena).
CaeroBas 1 TeMHOBas (ha3bl.

Tema 2. IIurMeHTHI 3€JIeHbIX PacTeHui, ux kiaccupukanusa. 3nauenue pador M.C.
[[Beta. Ctpoenue xiopodunna). Pasueie popmbl xmopodumnos. du3nueckue U XUMHUUECKUE
CBOIicTBa XJIOpo(uUiIIa, CBSI3aHHBIE C OCOOCHHOCTSMU €ro CTpPOEHUs (CIEKTp MOIJIOIIEHuS,
dmoopecuernus, ¢ochopecuennns, TuapoPodbHble M ruApoduIbHbIe Trpymmbl). CrocoOb!
JI€3aKTUBAIlMM BO30YKJIEHHOTO COCTOSIHUSI XJIOPO(UIIIa: MUTPALIMUA SHEPTUH, POTOXUMUYECKAs
pabota. OUKOOUIMHBI, CTPOCHHE U (U3UKO-XUMHUYECKHE CBOICTBA. SIBICHME XpOMAaTHYECKOM
KOMIUIEMEHTAPHOW a/laNTalluy y BOAOPOCIEH. Kapotunonasl, wux wimaccupukamuss
CTpyKTypa. PU3NKO-XMMHYECKHE CBOWCTBA. buocuHTe3 kapornHonnoB. Ponb KapoTMHOMIOB B
nporuecce poToCHHTE3A.

Tema 3. CseroBas ¢pa3za gorocuHTe3a. PyHKIMOHAIBHAS aKTUBHOCTH XJIOPOILJIACTOB.
Peakuus Xunna. ®@oroBoccranoninenne HAJI® u dotodochopunuponanue (ApHOH, pabOThI
Kpacnosckoro). IIpencraBnenue o AByX NUTMEHTHBIX cucTeMax (3GeKT ycuiaeHuss IMepcoHa)
[IpencraBinenne 00 aKKyMyJSIUM, MUTpalud U TpaHChOpMallMu SHEPruUM CBETa B
(OTOCHHTETHYECKHX €MHULIAX M UX PEaKIMOHHBIX IIeHTpax. CocTtaB U ¢pyHKIMOHUpOBaHUE | 1
II dboTocuctem. Heumknunyeckoe dboTodochopunupoBaHue. [Huxnuaeckoe
dorodochopumpoBaHue. [ceBnonuxinyeckoe dorodochopunrupoBanue.
XemuoocMotuueckas rumote3a (oropochopunupoBanus (Mwutuen). KBaHTOBBIA BBIXOJ
¢dorocunTe3a. DPPEKTUBHOCTH UCTIOIB30BAHUS KPACHBIX U CHHUX JIy4eH.

Tema 4. TemnoBasi ¢a3za ¢orocunresa. Ilyrs yrmepoma B ¢orocunresze. Iloncku
nepuyHoro akmenropa COz B paborax rpynnsl KameBuna. Iukn KaneBuna (Cs-myTs).
Oukcarmust CO2 dochoenonmupourorpagnon kucinoroi (Cs- myth; Tapuesckuii, Kapnuios,
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Xota u Cmak). ['nukonatHeiid myTh (doToapixanue) B ¢poTocuHTe3e. PasHOOOpa3ue mpoayKToB
doTtocunrTe3a. POTOCHHTETUICCKUN KOAIDPHUITUEHT.

Tema S. Perynsiuusa u 3xosorus GporocuHTe3a. DHIOTEHHbIE MEXAHU3MbI PETYJISALUN
¢dorocunTe3a. Perymsanus cBetoBod crazuu (QorocuHTe3a SIBiIeHME (POTOCHHTETUYECKOIO
KOHTpOJs. Perymsiuus akTuBHOCTH (OTOCHMHTETHUYECKMX (epMeHTOB. Perymsamus mukia
KanbBuna. Perymsamust npoueccoB (OTOCHHTE3a B LI€JIOM PACTEHHUU. 3aAIUTHBIE MEXaHHU3MbI
¢dorocunTe3za. Okomorusi (orocuHTe3a. BnusHME CBera, TeMIeEpaTrypbl, COAEpIKAHUS
YIJIEKUCIIOTH, YCIIOBUI MUHEPaJIbHOTO MUTAHUS, BOJOCHA0KeHUs. KoMIeHcallmoHHast TOUKa Ipu
¢dorocuntese. CyTodHbIH X0 POTOCHHTE3A.

Paznen 4 - JIbIXAHUE PACTEHUI

Tema 1. UcTopusi pasBuTHs yueHus o Abixanuu. Bxnan JlaByassee, [lleene, nrenraysa,
Coccropa, lllen6aiina B uccienoBanue npouecca apixanus. [lepekucHas reopust OMOJIOrMUECKOro
okucnenus (A.H. bax). IlpencraBnenue o0 aktuBamuu Bojaopoaa B paborax baxa. Teopus
neixanus [lannaguna. Pabotel Bunanma. [Ipoucxoxaenue kuciaopoaa B CO2, BeIeIsIeMON TPH
JbpIXaHuM. B3anMocBsi3b nbiIxaHus U OpoxeHus; Teopust KocTblueBa O TeHETHYECKOW CBSI3U
IbixaHus U OposkeHus. Tunbl OpokeHus. CoBpeMEHHBbIE MPEICTAaBICHHUS 00 aHa’poOHOU U
a’poOHOH (azax JbIXaHUS.

Tema 2. Xumusm apixanus. CBoiicTBa pepMEHTOB KaK OEIKOBBIX KaTaIU3aTOPOB. THUIIbI
OKUCIHUTENbHBIX  peakiuil.  Oxcupopeaykrasbl.  OkcureHaspl.  [nmkonu3 — (3HaueHue
docdopmnupoBanusi rexco3bl, l-e u 2-e cydctpatHoe (ochopunrpoBaHue, OOpaIICHHBII
[JIMKOJIN3, SHEPreTUUYECKUM BBIXOJ TJIMKOJIN3a, UCIOIb30BAaHUE MPOMEKYTOUHBIX MPOAYKTOB U
MAPOBUHOTPAAHOW KHUCHOTHI). Ilukn nu- w  TpukapOboHOBBIX KkucioT (mukin  KpeOca).
[MuoKCWIaTHBIM [HKJI W TIOKoHeoreHes. [leHTo3odocdarTHbIl IMyTh OKHUCIICHUS TIIFOKO3BI.
B3auMocBsi3am myTell OKHUCIEHUS TJIOKO3bl. OHepreTuueckuil Bbixon mukia Kpebca u
neHTo30(ochaTHOrO MyTH, UCIOJIL30BAHNE TPOMEXKYTOUHBIX MPOAYKTOB.

Tema 3. JHepreTuka AbIXaHHsA. DJIEKTPOH-TPAHCIIOPTHAS LEMb, CTPYKTYypa U (QYHKLIUHU
MUTOXOHJIpHI. XeMHOOCMOTHYECKasi TEOPHUSl OKUCIHUTENbHOTro (ochopuirpoBanus Mutdena.
Pa3zoOuieHne »neKTpoH-TpaHCIOpTHOM wenu U (ocdopunupoBanus. PasHooOpaszue myreit
IepeHoca JJIEKTPOHOB W TMPOTOHOB Y pAacTeHHM Kak MpUCHOCOOJIEHHE K  YCIOBHSIM
cymectBoBanus. [{lnaHuape3ncTeHTHAs AIEKTPOH-TPAHCIIOPTHAS LIETIb.

Tema 4. Perynsauus u 3kosorus abixanusi. CyOcTpaTbl NbIXaHHUS U AbIXaTEIbHBIN
kodpPuuuent. Dddext [lactepa. 3aBUCUMOCTD JbIXaHUS OT BHEUIHUX U BHYTPEHHHUX (haKTOPOB.
BnusHue Ha gpixaHue Ttemmeparypbl, KoHueHTpauuu CO2, cBeTa, colep)kaHHE BOJIbI,
MUHEPAIBHOIO NMUTaHUs. MI3MEHEHNE NHTEHCUBHOCTH JbIXaHUS B OHTOTE€HE3€ PACTEHUH.

Pa3nen 5. BOJAHBIN PEXKUM PACTEHUI

Tema 1. Boanblii 00MeH pacTHTeIbHOM KiaeTkH. CTpyKTypa U (u3MUYecKue CBOWCTBA
BOJBI B JKUJIKOM M TBEPJOM COCTOSHUU. BiMsHHME 3IEKTPONUTOB M HEMOJSPHBIX TPYyNN Ha
CTPYKTYpy BOJIbl. B3aumonelicTBue BOABI C KOMIOHEHTaMH IpoToria3Mbl. DopMbl BOIBI B
pacTUTENbHBIX KJeTKaX. OCMOTHYECKHE SIBICHHS B PACTUTENbHBIX KieTkax. OcMoMeTphl
Hrotpomre u Ilpeddepa. 3akonsl ocmoca. Typrop u cocyias cuia, UX 3HaU€HUE IS PACTCHHMN.
3Ha4YeHME BOJIBI IS KU3HEAEATEIIbHOCTU PACTEHU.

Tema 2. IlocTymieHue M TpaHCHOPT BOABI B pacTeHHMH. DOpMbI BOABI B IIOYBE.
Hocrynnas u HenoctynHas Boja. Onpenenenue koddduunenrta 3asaaanus. [lormomenue Bobl
pacTUTENBFHBIMU KJIETKAMH B TIpoliecce TMIpaTanuu 0MokoyutonaoB. OOIuee MmpeacTaBieHHe O
HUKHEM U BEPXHEM KOHIIEBBIX JIBUTATENSAX MOIJIONIEHUs BOIbI pacTeHusiMU. KopHeBoe 1aBiieHue
(mau pacTeHu, ryTTanus, npeanojaraeMblii OCMOTHYECKUN MexaHu3M). [lepenBukenue BoabI
0 TKaHSIM U COCYZaM.

Tema 3. Tpancnupanmsa. CTpykTypa JucTa B CBA3M C SIBIEHUEM TpPAaHCIUpPALUH,
yCTbUYHAs U KYTUKYJIsApHas TpaHcnupauus. 3akoHsl Jlansrona n Credana o nudp¢ys3uu napos
Bozbl. Du3nonorus ABMKEHUS yCThUL. Perynsanus Tpancnupanyuy. 3HaueHUEe BOCXOASILErO TOKa
BOABI Ui pacteHus. [IonsaTue o npoaykTuBHOCTH TpaHcnupauuu. CyTOYHBIM X0 TPAHCIIAPALUH.
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Tema 4. Biusinue BHeIIHNX U BHYTPeHHHUX ()AaKTOPOB Ha BOAHbIN 00MEH pacTeHMI.
Oco0eHHOCTH BOJHOIO OOMEHa y Pa3iIMuYHBIX 3KOJIOTMYECKHUX TpYII pacTeHUuil (rurpodursl,
Me30(uThI, KcepoPuTh). PU3HOIOTUYECKHE OCHOBBI OPOIIAEMOT0O 3eMIICCITHSI.

Pasnen 6. MUHEPAJIbHOE IUTAHUE PACTEHUI

Tema 1. ®usnosornyeckasi pojib 3J1eMEHTOB MUHEPAJIbLHOI0 MUTAHUSA. DJIEMEHTHBIN
XUMHUYECKHH cOCcTaB pacTeHMH. Makpo-, MUKpPO- M yJIbTpaMUKpouieMeHThl. Hakoruienue
OTJENBHBIX 3JIEMEHTOB pacTeHusiMu. OO011ee npeCcTaBIeHUEe O POJIU KaTHOHOB (KaJHsl, KaJIbIUs)
B MHUTAaHUM M KU3HEIEATEIbHOCTH pAacTeHUH. BinsHue KaTHOHOB Ha KOJIJIOWIHBIE CBOMCTBA
IUTOIUIa3MBI U CTPYKTYpy ¢epmeHToB. llpencraBienue 00 aHTaroHW3Me HOHOB. YyacTue
KaTHUOHOB B TeHepauuu OuonoreHuuanoB. HelTpanuszauus H30bITOYHON KHUCIOTHOCTH.
®u3noIorUYeCcKas poJib Kaiusl, HaTpusl, KaJIbLIMs, MarHus. Y4acTue jkejae3a B 0OMEHE BEILECTB.
Posb MUKpO371€MEHTOB B *KM3HM pacTeHUH (MOIuOJeH, Maprasel, Meab, HUHK, 60p). Cepa u ee
3Ha4YeHUE I pacTeHud. POpMBI Cepbl, AOCTYIHBIE Il pacTeHUd. MexaHusM penyKuuu
cyneharoB y pactenuid. Ponp docdopa B nmutanuu pactenuii. Jloctymnueie popmbl HochopHbIX
coenuHeHUi. Yyactue hocdopa B 0OMEHE BEIIECTB.

Tpancnopr BemectB. IlocTyruieHue BeleCTB B KJIETKY PAacTeHMH W IEpBbIE TEOPUH
U30MpaATENTbHOTO  TOTJIONICHMs  BemecTB. IIpencraBnenne o0  Kaxylmemcss CBOOOIHOM
OpOCTpaHCTBE. AKTHMBHBI M IACCHBHBIM MeMOpaHHBI TpaHCHIOPT. DIEKTPOXUMHUYECKUE
MEXaHU3MBbl TIOCTYIUIEHUS MOHOB B KJeTKy. MonHHbie Hacocbl. KOHTaKkTHBII OOMEH MEXIy
[OYBEHHBIMH KOJUIOMJIAMM M KJIETKaMH KOpHS. MeXaHu3Mbl MEMOpPaHHOI'O TpaHCHOPTa
MeTa0OJIUTOB. DHJIO-, 9K30- U MHUHOIMTO3. [lambHuil TpaHCHOPT (pOJb amorJiacta, CUMILIACTa U
sHpomnacta). CtpykTypsl U ¢yHkuuu miasmoaecM. dnosmublii TpaHcnopT. KceunemHsbii
Tpa"cnopt. [lyTh acCUMMIIATOB OT XJIOpoIuIacTa 0 NoTpedistonux oprados. Ilpencrasienus o
MeXaHU3Max AaJbHEro TpaHcnopra. ATTparupymolulee aeiictBue TkaHei. OTioxeHue B 3amac.

Tema 2. Ilorsiomenune u Meradou3m azora. CoaepkaHue a3oTa B OpraHax pacTeHHH.
[TocTtossHHBIM ~ OOMEH a30THCTBIX COEAMHEHMH B  PACTUTEIbHBIX  TKaHAX. [ 'pynmbl
a30TQUKCHUPYIOIUX OPraHU3MOB: KiyOeHbKOBble OakTepuu (beliepuHk) U qpyrue cUMOUOHTSI,
CcBOOOTHOXKMBYIIME IMOuUBEeHHbIe OakTepuun (Bunorpanckuii, beiiepunk), Gakrtepuu, rpudbl u
CUHE3€eJIeHble BOJOPOCIM B MoYyBaXx M BojoeMax. Cxema (uKcallud MOJEKYJISPHOIO a3oTa.
CumbnoTHueckast a3oT@uKcalus B KOPHEBBIX KiyOeHbkaXx O000BBIX. AMMOHH(HKAINAL.
Hutpudukanus. Jlenutpuduxanus. Penykinus HUTpaTOB B paCTEHUSIX.

Tema 3. Bumsnue BHemHHMX (axkTOpoB Ha mnoriomeHue BemecTB. Ilousa u ee
CBOICTBa. 3aBHCHMOCTh CKOPOCTH TIOTJIOIIEHHUSI BEIIECTB OT HX KOHLEHTpAllUU B Cpeje.
BsaumopeiictBue noHoB. KoHueHTpanmsi BogopoaHbIX HMOHOB. Temmeparypa. KoHueHtpanus
kuciaopona. Ceer. BnmsiHue Boabl. PuTmuuHOCTh morsomieHus. ®dusnonoruuyeckrue OCHOBBI
npuMeHeHus ynoopenuil. ['mapononuka.

Pazgen 7. POCT 1 PA3BBUTHE PACTEHMIT

Tema 1. O0mue 3akoHoMepHOcTH pocta. OOIiee MpencTaBIeHHEe O POCTE€ PACTEHUH.
Tunel pocTa y pacTeHMil: anUKaJbHBIA, WHTEPKAJISAPHBINA, paauanibHbId, OazaabHBIMH,
paBHOMepHBINA. bonpmas kpusas pocra no Cakcy. das3pl OHTOre€He3a pacTUTENIBHON KIIETKH.
BnusiHue Ha pocT pacTeHUil U MX OpPraHoB TeMIEpaTyphl, cBeTa (posib GUTOXpOMA), a’palui,
obecnieyeHHOCTH BOJIoM. KoppensatuBHblil poct opraHoB. CyTo4yHas M CE30HHas! NEPUOTUIHOCTD
pocra. dusnosnorus nokos (TayOOKUi U BRIHYKIEHHBIA MOKO). YTIpaBiIeHHE TOKOEM.

Tema 2. OcHOBHBbIC 3aKOHOMEPHOCTH M JTanbl OHTOreHe3a pacTeHuid. Da3bl
WHAMBUAYAJIbHOTO Ppa3BUTHS pacTeHHW: SMOpHOHaIbHAs, IOBEHWUJIbHAs, TIeHEpaTUBHAs U
ceHWwIbHad. DakTopbl, peryiupyomue LUK HHAWBUIYAIbHOTO pa3BuUTHA. SpoBuzanus.
®dotonepuoansM. Pons ¢utoxpoma u ¢duroropmonoB. Juddepenmuanus moma. OOmue
INPUHLMIBL PETYISLIUU PA3BUTUS pPACTEHUN. ['€HETMYECKHME OCHOBBI PETYISLUM Pa3BUTHS
pacteHuii putoropmonamu. ['eHeTHUYECKHI KOHTpOJIb MopdoreHeza pacreHuid. [ 'eHeTnueckuii
KOHTPOJIb Pa3BUTHS Pa3HBIX JOMEHOB 3apo/iblilia. ['eHeTH4eCKuil KOHTPOJIb Pa3BUTHSI alIMKATbHON
MepucTeMbl no0era, JUcTa, KOpHs. ['eHeTHuecKnii KOHTPOIb MHUIMALMYU LBETCHMS, Pa3BUTHUS
MEpPHUCTEMBI LIBETKA U OpraHoB 1BeTka. ABC-Mo/e/b TeHETHYECKOT0 KOHTPOJISI pa3BUTHS LIBETKA.
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Pa3znen 8. YCTOMYNBOCTH PACTEHUIA

Tema 1. Buusinme crpeccoBbIX (AaKTOPOB HAa pacTeHUs M AJqanNTalHUs K HUM.
YCcTOMUMBOCTh KaK IPUCIOCOOJIEHHE PACTEHUM K YCIOBUSM cyliecTBoBaHusA. OOuue
NPUHUMIIB aJAaNTUBHBIX peakuuid pacteHuid. lloHsTMe cTpecca, MexaHU3MBI CTpecca y
pacTeHUi Ha KJIETOYHOM, OPTaHU3MEHHOM U MOIYJISIIMOHHOM YPOBHSX. 3aCyX0yCTONYUBOCTh
U KapOCTOMKOCTh. XOJIOJAOCTOMKOCTh M MOPO30CTOMKOCTh. Y CTOMYMBOCTh K 3aCOJICHUIO.
YeroiunBocTh K aHaspobuo3y. ['azoycroitunBocts. [loHsaTHe MMMyHUTETa pactenuil. Briasg
H.W. BaBuioBa B m3ydeHuH MpodieMbl UMMyHHUTEeTa. OCHOBHBIC BO3OYIUTENN OOJIC3HEH M
BpeauTenu pacreHui. [IpakTudeckoe 3HaYeHUE M3y4EHUs TEHETUKU MMMYHUTETA PACTCHUM.
OCHOBHBIE THUIIBI HWMMYHHUTETa pacTeHU. BpoXJeHHBI aKTUBHBIA HWMMYHUTET —
YCTOMYUBOCTH K 00JIE3HU, KOTOpasi 00ECIIEYNBACTCSI CBOMCTBAMU PACTCHUNA, TPOSBIISIOIIUMHCS
y HHX TOJBKO B CJy4yae HaMaJeHHUs MaroreHa. Tumel akTUBHOTO HMMYHUTETa —
HecrienupuIHbIi (0a30BBII UMMYHHUTET HJIM TOPU30OHTANIbHAS YCTOMUMBOCTD) U CTICU(UIHBINA
(BepTuKanmbHas WM pacocnenuduueckas ycTOHYHBOCTh). I[IpnoOpeTeHHbII HMMMYHHUTET
pacTeHuii, 0COOEHHOCTH, OTJINYUS OT IPUOOPETEHHOIO UMMYHUTETA )KUBOTHBIX.

4.3.1. IlepeyeHb ceMHUHAPCKHUX, MPAKTHYECKHUX 3aHITHI U JJaOOPaTOPHBIX padoT

Ne Ne HaumeHoBaHue TpynoeMKoOCTb Ounenounbie | Popmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTaa KOMIIeTEHIN U
H TeMbl NPAKTHYECKUX U Bcero N3 anx (MHIUKATOPBI)*
JadopaTOpHBIX padoT | yacos NpaKTHYecKas
MOJAT0OTOBKA

1 2 3 4 5 6 7

1 (21 SIBnenne mnasmonusa u 2 Ot4er 1o OIIK-1
JeIUTa3MOIIH3a. 1abopaTopHO HIK onx 1.1
BpemeHnHbIi mnazmonus. it pabore.

[Ipmxu3HeHHOE
OKpAIlIMBaHHE KIJIETOK
HEUTPAJIbHBIM KPaCHBIM.

2 |21 Onpenenenne 2 Oryer o OIIK-1
OCMOTHYECKOTO JABJICHUS 1abopaTOpHOH MK onx 1.1
TJ1a3MOJIUTHIECKMM pabore.

METOIOM. Komnoksuym.

3 |21 Onpenenenne  cocyuen 1 Ortyet no OIIK-1
CHIIBI KIJIETOK 11abOpaTOpHO MK onx 1.1
YOPOIIEHHBIM ~ METOIOM it pabore.

(o YpmupyHry) IIncemennas
KOHTPOJIbHAS
pabora.

4 |21 3aBUCUMOCTh  COCYIIEH 1 Oruer 1o OIIK-1
CHJIBI oT CTETIeHU 1m1abopaTOpHOi UK onk 1.1
HACBIIICHUS KJIETOK pabore.

BOJIOIA. TectupoBanue
5 122 CucTeMbl peryJisium. 2 Kommoksuym OIIK-2
TectupoBanu HJIK o 2.1
e
6 |32 [MurmeHTHI 3€JIEHOTO 2 Ortuer o OIIK-1
JNucTa. 1abopaTopHO HIK onx 1.1
il pabore.
IIncemennas
KOHTPOJIbHAS
pabora.
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7 132 Pa3nenenne nurMeHToB Otuet Ko OIIK-1
METOI0M OyMaXKHOM 1a60paTopHO HJIK onk 1.1
XpoMaTtorpapuu it pabore.

Konnoxsuym

8 |32 Omnpenenenne Otuer 110 OIIK-1
COJepIKaHHs 3eIEeHBIX n1abopaTopHO HIK onx 1.1
MTUTMEHTOB i pabore.

TectupoBanu
e.

9 |33 TpaHCIOPT 37EKTPOHOB B KosmnokBuym OIIK-2

MeMOpaHax THIIAKOU/IOB. TectupoBanu UK onx 2.1
e

10 | 3.3 CrpoeHnue u KosmnokBuym OIIK-1
(GyHKIIMOHUPOBAHHE Perienune HJIK onx 1.1
AT®-cuHTAa3BbI. 3a/1a4.

11 | 34 OnpeneneHue Oruer Mo OIIK-1
MHTCHCUBHOCTH 1abopaTopHO HIK onx 1.1
¢dorocuHTE3A IO it pabore.

HaKOIUICHUIO IIncemennas
OPraHUYecKoro yriepoaa KOHTPOJIbHAS
B JIUCTHSIX HA CBETY pabora.

12 | 34 UYucras NpoAyKTUBHOCTD Ot4er 1o OIIK-1

dorocunTesa 11abopaTopHO HIK onx 1.1
it pabore.
Konnoksuym
13 | 34 DOTOCHHTETUYECKUI Otuer 1o OIIK-2
noTeHuan GUTOLEHO3. 11a6opaTopHO HIIK onx 2.1
it pabore.
TectupoBanu
e
14 | 34 doTobIXaHUE. KostokBuym OIIK-1
Pemienne HJIK onrc 1.1
3amad.

15 | 35 Perymanus u sxonorus Komnoksuym OIIK-2
¢doTocuHTe3A. HJIK onx 2.1

16 | 4.2 OOHapyxeHue Otuer 1o OIIK-1
JIETHIPOTEHAs B 11abopaTopHO MK o 1.1
pacTeHHsX. il pabore.

KontponbHa
s
HChMEHHAs
pabora.
Pemenue
3aj1a4.

17 | 4.3 Onpenenenne Oruer o MK-1
WHTEHCUBHOCTH JBIXAHUS nabopaTopHO# HJIK px 1.1

pabore.
Pewenune
3aja4.
Komnoksuym.

18. | 4.4 Perynsmus u skonorus Konnoksuym. OIIK-2

TTBIXAHUS. TectupoBanue HJIK onk 2.1
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19. | 5.2 [ocrynnenue n 2 KonoksuyM. OIIK-1
TPAHCIIOPT BOJBI B Tectuposanue HJIK o 1.1
pacTeHuu

20. | 5.3 Omnpenenenue 2 Otuer 110 OIIK-1
HUHTEHCHBHOCTH n1abopaTopHOH HJIK onk 1.1
TPaHCIIUPALIH METOIOM paborte.

OBICTPOrO B3BECIIUBAHUS Komnoxsnym.

21 |53 MeTtoa nHQUIABTPALIUH 11O 1 Oruer o OIIK-1
Monutiry st nabopaTopHO# HIIK onx 1.1
onpejieTIeHUs COCTOSIHUS pabore.

YCTBHUIL

22. 153 OmnpeneseHne COCTOSHUS 1 Oryer no OIIK-1
YCTBHIL METOIOM 11abopaTopHOH HJIK on 1.1
OTIEYATKOB. pabore.

TecTupoBaHue

23. | 6.1 MHUKpOXUMHIYECKUI 2 Ortuer 10 OIIK-1
AHAJIM3 30JIbI 11abopaTopHOH HJIK on 1.2

pabote.

24. | 6.2 OOHapyxeHHe HUTPATOB 2 Oruer 1o OIIK-1
B PaCTEHMSAX. 711abOpaTOPHOH HJIK onx 1.2

pabore.
IIucbmenHas
KOHTPOJIbHAs

pabora.

25. 1 6.3 Omnpenenenue odIei u 2 Oryer no OIIK-1
paboueit nabopaTopHOi UK onk 1.2
afacopoupyromeit pabore.

MIOBEPXHOCTH KOPHEH. Komnokerym
26. | 7.2 DTamnsl OHTOreHe3a 2 KosmokBuyM. OIIK-2
PaCTEHHUIA. Pemenne HJIK ok 2.1
3aj1ad4.
4.3.2. Ilepeuyenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJeHTAaMH B PaMKax caMocTosATebHO# padotsl (CPC)
Ne i/ Tema 3ananue ®opmupyemas HJIK
KOMIIETeHIIHsI
1 Paznen 1. Beenenue. ITogroroBka  MUCHMEHHBIX OIIK-1 UK onk 1.1
Tema 1. HpC,I[MCT, OTBECTOB Ha KOHTPOJILHBIC
06BEKT, 3a1a9H BOIPOCHI C HCHOJIB30BAHUEM
¢usnonoruu pacrenmii. | KOHCHeKkTa - JICKIMI - H
JOINIOJIHUTCIIBHOU
nuTepaTypbl. DopMyIHpOBKa
COOCTBEHHOTO B3IJIAJa Ha
0003Ha4YeHHBIC TPOOIEMBIL.
2. Paznen 2. dusnonorus Ioaroroska K OIlK-1 UK onk 1.1
pacTUTENBHOMN KIIETKH. HMpaKTU4ECKOMY 1

Tema 1. Ocobennoctu
CTPOEHHS PaCTUTEIBHON
KJICTKH.

ma00paToOpHOMY 3aHSATHIO C
HCIIOJIb30BaHUEM KOHCIIEKTa
JIEKIIUM U PEKOMEHIYyeMOU
JIUTEPaTypBhIL.
CamMocTosTeNnbHOE M3YUYEeHHE
TEOPETHYECKOI0 MaTepuaa
1o CTPOEHHUIO u
(YHKIIHOHHPOBAHHIO
OTJIEJIbHBIX OpraHeII
pacTuTeNnbHON KJIETKH.
[lonroroBka OTBETOB Ha
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KOHTPOJIbHBIC BOIIPOCHI.

Pazgen 2. dusnonorus
pacTUTENBHOMN KIETKHU.
Tema 2. CucteMsl
perymnsiuu.

ITonroroska K
MPAKTUICCKOMY 3aHATHIO C
HCTIOJIb30BAHAEM KOHCIIEKTA
JNEKIMA W PEKOMEHIyeMOM
JIUTEPATYPHIL. Paz6op
BOIIPOCOB:
«BHyTpHKIETOUHBIE
CHCTEMBl  PETYIALUH: Ha
YpOBHE (EpMEHTOB, T€HHa,
MeMOpaHHas».
«Pa3apakuMOCTh KaKk OCHOBA
U pe3yiabTaT WHTETPATHHON
JEeSITEbHOCTH CUCTEM
perymsinuuy.  [lomroroska
OTBETOB Ha KOHTPOJBLHEIC
BOIPOCHL.

OIIK-2

HIIK onk 2.1

Pazgen 3. dorocunres.
Tema 2. IIurmMmeHTHI
3€JICHbIX PACTEHUH, UX
KJIacCU(UKAITHSI.

IToaroroBka K KOHTPOJIBHOM
pabote W JabopaTopHOMY
3aHATHIO C MCHOJIH30BAaHHEM
KOHCIIEKTa TEKIUN u
PEKOMEHTyeMOi
JTIUTEPATYPHIL. Paz6op
BOIIPOCOB: «DyHKIIMH
XJIOpO(UILIOB,
KapOTHHOHIIOB u
(hMKOOHITHHOB.
DUKOOUITHCOMBI.
IloaroToBka OTBETOB Ha
KOHTPOJIGHBIC BOMPOCHL.

OIlK-1

UK onr11

Paznen 3. ®otocunres.
Tema 3. CeroBas (aza
¢dorocuHTE3A.

TTonroroska k
MIPaKTUYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM KOHCIIEKTa
JIEKIIUHU U PEKOMEHIyEMOU
maTepatypbl. Paszdoop
BONpocoB: «CTpoeHue u
¢yukimonnposanue ATO-
CUHTa3bl y pacCTCHUI»,
«Perymsiiust cuareza ATO B
xyoporactaxy». [logroroska
OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI.

[K-2

HIIK onk 2.1

Paznen 3. dorocunTes.
Tewma 4. TemuoBas (aza
¢dorocuHTe3A.

TToaroroska x
MIPAKTHYECKOMY 3aHITHIO C
HCTIOTh30BAaHUEM KOHCTIEKTA
JIEKIIVH U PEKOMEHTYEeMOU
nuTepatypbl. Pazdop
BorpocoB «Ilytu
ACCUMWJISINH YTIIEpOoJia B
pacrenusix» «CAM-
MeTaboInu3M,
«DOTOIEIXaHUE.
IloaroroBka oTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

OIIK-1

HJIK onx 1.1

Paznen 3. ®orocunres.
Tema 5. Perymsauus u
9KOJI0THS (POTOCUHTE3A.

IlogroroBka k
MIPAKTHYECKOMY 3aHSITHIO C
HCIOJE30BaHUEM KOHCIICKTA
JIEKLIUU U PEKOMEHAYeMOH

OIIK-2

WK onx 2.1
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nutepatypsl. Pazdop
BoMpocoB «Perymsius
MpoIeccoB (POTOCHHTE3a B
LIEJIOM pacTeHHH. 3alllUTHbIE
MeXaHU3MbI (POTOCHHTE3A.
Okosorus GOTOCHHTE3A.
Brnusmaue cBera,
TEMIIePATYPHI, COJCPIKAHUS
YTIEKUCIIOTHI, YCIOBHMI
MUHEPAJIBHOTO TUTAHUS,
BOZOCHA0XEHUI.
KommencanuonHast Touka
pu poTocuHTE3E.
CyTouHbIi1 X011
¢dorocunTesay. [loarotoBka
OTBETOB Ha KOHTPOIBHBIE
BOIIPOCHL.

Paznen 4. Jlpixanue
pactenuit. Tema 2.
XUMU3M IbIXaHUA.

ITonroroska k
MPAaKTUIECKOMY 3aHSITHIO C
HCTIOJIb30BaHHEM KOHCIIEKTa
JIEKIIUU U PEKOMEHIyeMOn
muTepatypsl. Paszdop
BONpPOCOB «l uKoIN3
(3HaueHuMe
(hochopumupoBaHus
TeKCo3bl, 1-e 1 2-¢
cyOcTpaTHOE
tdhochopunupoBanue,
oOpaleHHBIH TITHKOIH3,
SHEPTEeTUYECKUH BBIXO]
TJIMKOJIM34, UCTIONB30BaHUE
MIPOMEXYTOUHBIX TTPOIYKTOB
U IMPOBUHOTPAIHOM
kucaoTel). Lukn nu- u
TPUKAPOOHOBBIX KHCIIOT
(it Kpebca)».
BrinonHenue cxembl
«lleHTpanbHasa poyb LUKIA
Kpebca B MeTabonmzme
pacTUTENBHON KIETKMY.
ITogroroBka OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

OIlK-1

HIIK onk 1.1

Paznen 4. Jlpixanue
pactenuii. Tema 4.
Perynsuus u sxonorus
JIBIXaHUSL.

TToaroroska x
MIPAKTHUYECKOMY 3aHSTHIO C
HCIIOJIb30BaHUEM KOHCIIEKTa
JIEKIIUHU U PEKOMEHIyeMOU
nuTepatypbl. Pazdop
BonpocoB «CyOcTpaTh
JIBIXaHHS U IbIXaTeIbHBIN
ko3 urment. dppext
[TacTepa. 3aBuCHUMOCTb
JBIXaHUS OT BHEITHHUX U
BHYTPEHHHX (PaKTOPOB.
BrnusiHue Ha npIxaHue
TeMIepaTyphbl,
konuentpanuu CO2, ceera,
coJiepyKaHue BOJBI,
MUHEPAJbHOTO MUTAHUS.
V3MeHeHne HHTEHCUBHOCTH

[K-2

HJIK onx 2.1
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JbIXaHHs B OHTOI€HE3E
pacTeHUI».

10.

Paznen 5. Boanslii pexum
pactenuit. Tema 1.
Boauslii 0OMeH
pacTUTENHHOM KIIETKH.

IToarorosxka x
MIPAKTHYECKOMY 3aHSITHIO C
HCHOJb30BaHUEM KOHCIICKTA
JIEKIINH U PEKOMEHIYeMOU
murepatypsl. Paz6op
BompocoB «CTpyKTypa 1
(bn3HYecKre CBOMCTBA BOJIBI
B JKUJKOM U TBEPIOM
coctosiHuU. BiausHue
3JIEKTPOJUTOB U
HETIOJISIPHBIX TPYII Ha
CTPYKTYPY BOJBIL.
BzaumopeiicTBrE BOMIBI C
KOMITOHEHTAMH
npoTorazmMbl. DopMbI BOABI
B PacCTUTENbHBIX KJIETKaX.
OcMOTHYECKHE SIBIICHUS B
pacTUTENbHBIX KIIETKaX.
OcmomeTtpsl [JroTporie u
[Ideddepa. 3akonsr 0OcMOCa.
Typrop u cocymas cuna, ux
3HAa4YEHME JJI1 PACTCHUH.
3HayeHne BOABI I
JKM3HEACATEIbHOCTH
pacTeHum».

OIIK-1

UK onx 1.1

11.

Pazgen 5. Bonuslii pexum
pactenuii. Tema 2.
[TocTynnenue u
TPaHCIIOPT BOJIBI B
pacTeHum.

IloaroroBka x
MIPaKTUYECKOMY 3aHATHIO C
HCITIOJIb30BAHUEM KOHCIIEKTa
JIEKIIUHU U PEKOMEHIyEMOU
maTepatypbl. Paszdoop
Bonpocos «llepensuxenue
BOJBI 110 TKAHIAM U
cocyziam».

OIIK-1

WK onx 1.1

Paszpnein 5. BoxHslil pexum
pactenuil. Tema 3.
Tpancnupanus.

TTonroroska k
MPaKTUYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM KOHCIIEKTa
JIEKIIUHU U PEKOMEHTyEMOU
nutepatypsl. Pazoop
BorpocoB: «IIonsATne o
MPOTYKTUBHOCTH
Tpancnuparmu. CyTOUHBINA
XOJ1 TPAHCTIHPALTUI.

OIIK-1

HIIK onk 1.1

12.

Paznen 5. Boanblit pexxum
PacTeHHH. Tema 4.
Bimsgane BHEMIHUX H
BHYTPEHHUX (AKTOPOB Ha
BOJIHBII OOMEH pacTeHUi

IToaroToBka K
MPAKTHYECKOMY 3aHATHIO C
KCIIOJIb30BaHUEM KOHCIIEKTa
JIEKUMU U PEKOMEHIyeMOi
JUTEPaTYPBHIL. Pazbop
BOIIPOCOB «OcobeHHOCTH
BOJHOT'O obMeHa y
Pa3IMYHBIX  DKOJOTHYECKUX
TPYIII pacreHui
(turpo¢utsl, Me30(UTHI,
KcepouThI).
DU3NOJIOIMUECKUE  OCHOBBI
OpOILLIAEMOTr0 3eMIICTCITUS.

OIIK-1

WK onx 1.1

Pazgen 6. MunepanbHOe

ITonroroBka k

OIIK-1

UK onx 1.2

24




13.

NUTaHue pacTeHui. Tema
1. ®usnonornueckas
POJIb JIEMEHTOB
MUHEPATIBHOT'O MUTAHHUS.

MPAKTUIECKOMY 3aHATHIO C
HCIOJIb30BaHUEM
KOHCTICKTA JICKIIMH U
PEKOMEHIyeMOU
nuTepatypsl. Pazoop
BompocoB «Oobiee
MpeJCTaBICHUE O POJIH
KaTHUOHOB (KaJusl, KaabIus)
B IUTAaHUH U
KHU3HEESITEITHHOCTH
pacreHuii. Bnusaaue
KAaTHOHOB Ha KOJUIOUIHbIE
CBOMCTBA HUTOILIA3MbI U
CTPYKTYpY (E€pMEHTOB.
[IpencraBnenue 06
aHTaroHU3Me HOHOB.
®u3noIornyecKas pojb
KaJusl, HATPHsL, KaJIbIUs,
MarHus. Y4dacTue xkeles3a B
oOmeHe BemecTB. Posb
MHUKPORJIEMEHTOB B )KU3HU
pacTernit (MOnMHOACH,
Maprasen, Mefib, IIMHK,
6op). Cepa u ee 3HaUCHHUE
111 pacteHuid. opmbl
CepBl, IOCTYIIHBIE IS
pacteHuii. MexaHusm
penyKumu cynbhaToB y
pactenuii. Pons ocdopa B
[IATaHUU PACTCHMM.
Hoctynablie GopMbl
(hocopHBIX CoOeTMHEHHI.
VYuactue pocdopa B
0OMEHE BEIECTBY.
3arnonHeHne TabIHIIbI O
POIM OTAENBHBIX
3JIEMEHTOB MUHEPAILHOT'O
MUTAHUS B KU3HH
pacTeHui.

Pazpen 6. MunepanbHoe ITonroroBska k OIIK-1 HIK onx 1.2
14, MATaHUEe pacTeHHd. TeMa | KOHTPOJBHOU paboTe u
2. llornomenue u TECTUPOBAHUIO C
MeTaboIH3M a30Ta B HCIIONb30BAaHUEM
pacTeHHH. KOHCIICKTA JICKITHH U
PEKOMEHTyeMOU
JINTEPATYPBHL.
Paznen 6. MunepanbHoe IToaroroBska k OIIK-1 HIIK onx 1.2
[ATaHUE PacTeHUM. Tema | MPaKTHYECKOMY 3aHSTHUIO C
3. Bimsiavrie BHETITHUX HCTIOTH30BAHUEM
15. (akTOpoB Ha KOHCIEKTA JIEKIIUU U
MIOTJIOIICHNE BEIIECTB. peKOMeHTyeMoit

nuTeparypsl. Pazoop
BOIPOCOB «3aBUCUMOCTh
CKOpPOCTH TIOTJIOIICHUS
BEIIIECTB OT HX
KOHIISHTPAIUH B CPEJIe.
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BsanMmoneiicTBrEe HOHOB.
KonnenTpanus
BOJIOPOJHBIX HOHOB.
Temneparypa.
KonnenTpanus kucimopoja.
Cser. Bausaue BoObL.
PutMu4dHOCTD
MIOTJIOIICHH.

16.

Paznen 7. Poct u
pa3Butue pactreHuit. Tema
1. O6mue
3aKOHOMEPHOCTH POCTA.

IToaroroBka k
[IPAKTUYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM
KOHCIIEKTA JICKIIUH U
PEKOMEHTyeMOU
nutepartypsl. Pazoop
BOIPOCOB «bonbimas
KpuBas pocta 1o Cakcy.
@da3bl OHTOTCHE3A
pacTUTENBHOMN KIIETKH.
Bnusinue Ha poct pacTeHuit
U X OPraHoB
TeMIIepaTypsl, cBeta (poib
(uToxpoma), adparu,
00ecreueHHOCTH BOJION.

OIIK-2

UK onx 2.1

16.

Paznen 7. Poct u
pa3Butue pactreHui. Tema

IloaroroBka x
MPAKTUYECKOMY 3aHATHIO C

2. OcHOBHEIE HCHOIb30BaHUEM
3aKOHOMEPHOCTH U 3Talbl | KOHCIEKTA JIEKITUN U
OHTOTEHE3a PACTCHHIA. PEKOMEHTyEeMOM

OIIK-2

HIIK onk 2.1

nurepatypsl. Pazoop
BoIpocoB «Poib
¢dbuToxpoma u
(UTOrOPMOHOB.
Juddepenumarys momay.

4.4. MeToguyeckne YKa3aHus M0 OPraHU3ANNH CAMOCTOSITE/ILHOI padoThI CTY1I€HTOB
CaMocTtosiTenbHast paboTa CTYACHTOB SIBISIETCS COCTAaBHOM 4acThio y4eOHOTo mporecca u
MMEeT IeNIbI0 3aKperyieHne H yriayOJieHWe TIOJYYeHHBIX 3HAHUW M HaBBIKOB, TOHCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXKe BBIOJHEHWE YUYeOHBIX 3aJaHUl, MOJATOTOBKY K
MIPEACTOSAIINM 3aHATHSAM, 3a4eTaM U IK3aMEHaM.

Jlis opraHu3anuyd CcaMOCTOATEIbHOW pabOThl MO IUCHUIUIMHE «BHOXUMHUS pacTeHHII»
HCITOJIB3YIOTCS CIeAYIOMKe POPMBI CAMOCTOSATEILHON yu4eOHOM paObOTHI:

- PaboTa Haj KOHCTIEKTOM JICKITHH.

- [TonGop, n3yvenue, aHaInu3 peKOMEHI0BAaHHON JTUTEPATYPHI.

- CamocTosITeNEHOE U3YyYEHHE OTACTBHBIX TeM, aparpados, HE U3T0KEHHBIX B JICKIIUU.

- IloaroroBka K MPAaKTHYECKOMY 3aHSATHIO COCTOMT B TEOPETHYECKOW TMOATOTOBKE U
BBITIOJTHEHUH MPAKTUYECKUX 3aJJaHU (pelieHne 3a7a4, OTBEThI Ha BOMPOCHI U T.1I.).

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroTroBka K pemieHuto 3aiay.

-BeimosHeHne TMHUCBMEHHBIX pabOT (KOHTPOJBHBIE BOIPOCHI), BBIMOJTHEHUE CXEMBI,
WLTIOCTPUPYIOMICH HEHTpaTbHYIO posib mukia Kpebca B KIETOYHOM MeTaboIM3Me PacTeHUH;
3anonHeHne Tabnuubl «Poib 37E€MEHTOB MHHEpPAIbHOIO NHUTAHHUS B JKU3HEAEATEIbHOCTH
pacTeHUI».

- [ToaroroBka k 3K3ameHy.
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Iucvmennvie pabomei. Jns m3ydeHHss TeM, HE HW3JIOXKEHHBIX B JIEKIMH, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE UCTOUYHUKH, HAlICHHBIE TIPU
NOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M MOUCKOBBIX CHCTeM. JIJis 3aKperuleHHs Marepuania
PEKOMEHIYETCs J1e]aTh KpPaTKUEe KOHCIEKTH 10 TeMe. B pamkax aucummumael «®usuosnorus
pacTeHU» TakKe MPEAYyCMOTPEHO BBIIIOJHEHUE MMCbMEHHBIX padoT no pasaenam 1, 2, 3 u 4, B
KOTOPBIX CTYIEHTBI TOJDKHBI NIPEACTaBUTH IMMCHMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI 110
IIPOMJICHHOMY Marepuaily. Takke INpeayCMOTPEHO BBIIOJIHEHUE CXEMbI, WJUIIOCTPUPYIOLIEH
LEHTpaJIbHYIO pouib IuKiIa Kpebca B kieTouHoMm MeTabonu3Me pacTeHuit (paszen 4); 3anojJHeHne
TabsnLbl «PoJIb 2IEMEHTOB MMUHEPAIIBHOIO IIUTAHUS B KU3HEESATEIBHOCTH PacCTEHUI» (pa3zien
6). KauecTBO BbINONHEHHONW pabOTHI OLIECHUBAETCS B XOA€ OOCYKAEHUS JAHHBIX BOIPOCOB IpU
MPOBEICHUH KOJUTOKBUYMA [0 COOTBETCTBYIOIIEH Teme (cM. 11. 4.3.1).

4.5. IlpumepHasi TeMAaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YYeOHBIM
IUIAHOM.

V. YAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

a) OCHOBHAasl JIMTepaTrypa
1. ®usnonorus pacrenwmii [Tekcr] : [yueonuk] / C. C. MeaBenes. - CII6. : BXB - IlerepOypr,
2021. - 496 c. : nn. ; 24 cM. - (YueOHasa nureparypa ans By3oB). - bubnuorp.: c. 483-496. -
ISBN 978-5-9775-0716-5 :
2. boranuka : yueOnuk st By30B: B 4 1.: Ilep. ¢ mem. / I1. 3utte [u ap.]. - 35-e [Hem.] u3z. - M. :
Axanemus, 2007 - . - 24 cm. - ISBN 978-5-7695-2741-8. T.2 : ®u3uoJiorusi pacrenuii / pexa. B.
B. Uy®. - 2008. - 496 c. : un. - bubnuorp.: c. 460-476. - ISBN 978-5-7695-2745-6

0) AOMOJIHUTENIbHAA JUTEpaTypa

r) 6a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI
1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru
2. UndopmarmmonHas cucrema «EIMHOE OKHO JdOCTyma K oOpa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)
3. 3BC «(FOPAMT». Anmpec noctyna: https://www.biblio-online.ru/
4. Ob N3parenbckoro neHTpa «Akagemusi». Anpec gocryna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://www.medbook.net.ru/010512.shtml
7. Coro3 00pazoBaTeIbHbIX CaliTOB - EcTecTBEHHbBIE HAyKH
8. http://tusearch.blogspot.com - ITowck 3eKTPOHHBIX KHHT, TyOauKaIuii, 3akonos, ['OCToB Ha
caiiTax HayYHBIX DJIEKTPOHHBIX OMOTHOTEK.
9. Google Scholar —TTouckoBas crcTema M0 HAyYHOH JTUTEPATYPE.
10. Science Research Portal - Hayunas morckoBasi cicrema, OCYIIECTBIISIONIAs MTOJIHOTEKCTOBBIN
MOMCK B JKypHajaxX MHOTHX KPYIHBIX HayYHBIX U3/1aTeNbCTB, TakuXx Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. UieT craTbu 1 JOKyMEHTBI B OTKPBITHIX HAYYHBIX 0a3axX JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCLHUIIJINHbI
6.1. YueOHO-1a00paTOpHOE 000pyI0BaHHE:

Aymutopust Ul TPOBEACHUS  3aHATHA  JICKIIMOHHOTO  THUMAa:  00OpyJIoBaHa
CIIeNUATM3UPOBAHHON (YUeOHOM) MeOEINbIO Ha 25 MOCaJOYHBIX MECT; TEXHUICCKUMHU CPEACTBAMU
oOyuenus: mpoekrop Epson EB-X03, mocka mapkepHas; y4eOHO-HATJSIHBIMUA TIOCOOHSIMH,
o0ecreunBarOIMMHA TEeMAaTUYECKUE WJUTIOCTPALMU 10 TUCIUIUIMHE: MPEe3eHTAalUuH IO TeMam
MPOTPAMMBI.
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Aymutopust AN TPOBEACHHMS]  3aHATUNA  MPAKTUYECKOTO  TUMA:  00OpyJoBaHa
CIelMaTu3upoOBaHHON (yueOHOl) MeOenbio Ha 10 TOCaIOYHBIX MECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus: mnpoekrop BenQ MS521P  yueOGHO-HarmsgHpIMU
MOCOOMSIMU: MPE3EHTAUH 110 TeMaM [IPOTPAMMBI.

KommbrotepHsiii  kmacc (yueOHast ayauTOpusi) JUIsi TPYNIOBBIX H WHAWBHIYATbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHON pabOThHI: ayIUTOpHUsl 000PYAOBaHA CIICIUATH3UPOBAHHON (YyaeOHOI) MeOeIbIo
Ha 20 mocaJioYHbIX MECT, JOCKOH MeJIOBOI; 000py/J0BaHA TEXHHUYECKUMHU CPEICTBAMU O0yUEHUS:
cucteMHbii 0110k PentiumG850, monutop BenQ G252HDA-1 mt.; cucremusiii 610k Athlon 2 X2
250, monutop BenQ G252HDA — 8 mir.; cucremusiii 610k PentiumD 3.0GHz, monuTop Samsung
740N — 3 wr.; mono6mok IRU T2105P — 2 mt.; cucremusiii 6ok Pentium G3250, MmoHuTOp
BenQG955 — 1 mr.; cucremubiii 6ok Pentium G3250, monutop BenQ GL2250 — 1 mmt.;
cucteMubli 0s1ok Pentium G3250, monurop Samsung T200 HD — 1 mir.; cuctemHsiii 010K
Pentium G3250, morutop Samsung T190N — 1 wrt.; cuctemusiit 610k Pentium G3250, morutop
Samsung 740N — 1 mr.; npoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTPaHMYEHHBIM JOCTYNOM K ceTu VIHTepHeT M olecreueHueM J0CTyla B SJIEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BATEIBHYIO CPEly OpraHU3aAINH.

[Tomemenue 11t XpaHeHUs ¥ MPOYUIAKTUIECKOTO OOCTYKHUBaHUS y4eOHOT0 000pYA0BaHNUS:
ayIuTOpUsl 00OpyIOBaHA CIEIUATM3UPOBAHHON MeOenbi0 Ha 3 MOCAIOYHBIX MECTa; HOYTOYK
Lenovo 1580, npoextop BenQ MS521P.

6.2. IlporpaMmmHoe odecneyeHue:
Kaspersky Endpoint Security s 6usneca - Cranmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX noakIoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue U 31eKTPOHHbIE CPeACTBA:
I[pe3enHTaryu o BceM paszaenaM Kypca.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

JUia  ocBOEHMS AMCUMILIMHBI «bHOXMMHMS pacTeHMi» INPUMEHSIOTCA — CIEAYIOLINE
00pa3oBaTeNbHbIC TEXHOIOTUH:

- Ungpopmayuonnas nexyusa. JIeKuus —d3T0 CKaToe U3JI0)KEHHE OCHOBHBIX HAYYHBIX (DaKTOB,
YTO ABJISIETCS 0a30i JUIsl aHalM3a PacCYKICHHUH, OICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oOBbIBaTh YCTHYIO M HHCbMEHHYIO
uH(pOpMalLIMIO B BU3YyalbHYIO0 (GopMy, 4TO (OPMUPYET Y HUX NPO(HECCHOHATBHOE MBIIINIEHUE 3a
CUYeT CHUCTeMaTH3allMM M BBbIJIEJIEHUS Hauboyee 3HAYMMBIX, CYIIECTBEHHBIX 3JEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIFOTCS HOCUTEIISIMU
uH(pOopMalnu (CXeMbl, PUCYHKH, CIAHABI-IPE3EHTALUN, U T.I.). DTOT BHJ JIEKIIUH JIy4Ill€ BCErO
MCIIOJIb30BaTh Ha JTale BBEJCHUS CTYACHTOB B HOBBIM pa3fell, TEMY IUCLUIUIMHBIL.

- [Ipobnemnas nexyus. B otauuue oT coiepkaHus MH(MOPMAIIMOHHOM JEKIUH, KOTOpPOe
IpeiaraeTcsl IpernojaBaTelieM B BHJAE M3BECTHOrO, IOAJIEXKAIEro JIUIIb 3alIOMUHAHUIO
MaTepuaia, Ha TNpPOOJEeMHOM JIeKIMHM HOBOE 3HAHUE BBOJWUTCA KaK HEWU3BECTHOE IS
oOyuaromuxcs. IIpoGnemHast JeKkuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYIO B X0/1€ U3JI0’KEHUS MaTepuaia He0OOXOAUMO PEeLINTh. JISKIUs CTPOUTCS TAKUM 00pa3oM,
YTO TO3HAHUS OOydaromierocs TMNPUOMIKAIOTCS K TOHMCKOBOM,  HCCIeIOBaTeIbCKON
JESTEIbHOCTH. 31€Ch YUYaCTBYIOT MBIIIICHHE OOYYaroIIerocss U €ro JMYHOCTHOE OTHOIICHHE
K yCBaUBa€MOMY MaTepHaiy.
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- Jlexyus-6eceda. Ilpenmonaraer HEIMOCPEICTBEHHBIM KOHTAKT TMpErnojaBareiisi C
aynutopueil. [IpeumyiiecTBo jekiuu-6ecepl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKAThH
BHUMAaHHE CTY/ICHTOB K HauOoJiee BaKHBIM BOIIPOCAM TEMBI, ONpPEICIATh COJAEpKAaHHE U TEeMIl
U3JIOKEHUsl y4eOHOro Marepuaia ¢ y4eTOM 0OCOOCHHOCTEH CTY/IEHTOB.

- Jlabopamopnvle 3anamus — ofaHa UX APPEKTHUBHBIX (OPM NPOBEACHHS ayAUTOPHBIX
3aHATUHN B By3€, YIIYOJISIIOT M 3aKPEIUISIIOT TeOpeTUYecKue 3HaHus. Ha 3TUX 3aHATUSAX CTYACHTHI
OCBAaWBAIOT  KOHKPETHBIE  METOABl  M3Y4YCHHs JAUCHUIUIMHBI, [PUOOPETAOT  HABBIKU
CaMOCTOSITENIbHOM paboThl ¢ MpubopaMu U COBPEMEHHbIM 00opynoBaHueM. Ha nmabopaTopHbIx
3aHATUSIX CTYINEHTHl OCBaMBAlOT IIOCTAHOBKY M BEJIEHUE OHKCIEPUMEHTA, Yy4arcs YMEHUIO
HaA0JI0/1aTh, OLEHUBATh IOJYYECHHBIC PE3YNIbTaThl, AeNaTh BBIBOABI M 0000mmeHus. Bemxymeit
LENbI0 J1a0OpaTOPHBIX PadOT SBIAETCS OBJIAJEHHE TEXHUKOH JKCIIEpUMEHTa, YMEHUE peIIaTh
MPAKTUYECKHE 3aJaud IyTeM IOCTaHOBKM ombITa. [ Bcex mabopaTopHbIX padoT, KOTOpPbIE
BBIMOJIHSAIOT CTYJACHTHI, Ha BeAylled Kadeape COCTaBISAIOTCS METOAMYECKUE YyKa3aHHd,
coJlepikallye omrcaHue padoThl, MOPAIOK ee BbImoidHeHus u ¢dopmy oTuera. JlaboparopHoe
3aHATHE IPOBOAUTCS B COCTABE aKaJIEMUYECKOM IPYIIIBI C pa3/ieJIEHUEM Ha IOATPYIIbL. B BogHOM
YaCTH 3aHSATHUS POBOJUTCS 3HAKOMCTBO CTYIEHTOB C COACPKAHUEM MPEICTOsIIIEH paboThI, TOKa3
CII0COOOB BBINOJIHEHUS OTAEIbHBIX ONEpalii, HAMTOMUHAHNE OTAEIbHBIX [TOJIO)KEHUH 110 TEXHUKE
6e3omacHocTH. OCHOBHAS YacTh TAOOPATOPHOTO 3aHATHUS 3aKJIIOUAETCS B IPOBEICHUE CTYICHTOM
nabopatopHOi palOTHI. 3aKJIIOUUTENbHAs YacThb NPEIyCMAaTpPUBACT IOJBEIACHHE WTOIOB
BBIMIOJTHEHHON J1abopaTopHOii paboThl. [lo ompexeneHHbIM TemaMm JaOOPATOPHBIX padoOT
MUCbMEHHBIN OTYET BBIMOJIHAETCS CTYJEHTAMH KaK CaMOCTOsITeNIbHAs padoTa.

- [Ipakxmuueckue 3anamus — 3TO 3aHATHE, TIPOBOJIUMOE MO PYKOBOJICTBOM IpENoiaBaTelis B
yueOHOW ayAMTOpPHUM, HANpaABICHHOE Ha YIIyOJeHHE HayYHO-TEOPETHYECKMX 3HAaHUU U
OBJIaJICHUE OMNpeACNeHHbIMA METOJaMHU CaMOCTOSATENbHOW paboThl, KoTOpoe (opMupyer
npakTuueckue ymeHus. OgHoNH u3 QopM NPaKTUUYECKUX 3aHATUN B BY3€ SIBISETCS CEMUHAp.

- Cemunap-uccreoosanue. TeXHONOTUS TPOBEJACHUS TAaKOTO CEMHHapa MOXET ObITh
pa3IM4YHOM, B 3aBUCUMOCTH OT TOT'0, KAKOW METOJ] 3aJI0°KEH B €r0 OCHOBY. B pamMKax AMCUUIUIMHBI
«IKOJOTUsS MUKPOOPTraHW3MOBY» MPOBOJUTCA CEMUHApP C TMOATOTOBKOM M 3aCIylIMBAHUEM
pedeparoB 1O axkTyaJdbHbIM MpoOjeMaM TEOPUHM U MPaKTUKU U TOCIEIYIOIMIUM  HX
00CyXIEHUEM.

- Konnokeuymsl — BUJ y4eOHOTO 3aHITHSI, IPOBOJAUMOTIO C LENbIO MPOBEPKH U OLIEHUBAHUS
3HaHMM ydammxcsa. KoToKBUYM MOXKET MNpOBOAUTHCS B (GopMe WHAMBUAYyAIbHON Oecelsl
npenojaBaTesisi co CTYAEHTOM WM KaK MaccoBbI ompoc. B xone rpymnmoBoro oOcyxaeHHs
CTYJEHTBI y4aTCs BBICKAa3bIBATh CBOIO TOUKY 3PEHMSI 110 OIIPEIETIECHHOMY BOIIPOCY, 3alIUINATh CBOE
MHEHHE, TPUMEHSISI 3HAHUS, OJYyYEHHbIE Ha 3aHATHUSAX 10 TpeMeTy. B Xo/1e KoIoKBUyMa Takxke
MPOBEPSIOTCS pedepaTsl, Ipyrue MUCbMEHHBIE paOOThl CTYACHTOB, MPOBOAUTCS 3aCTyITUBAHUE
JTOKJIaJI0B.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Jlucmanyuonusie  obpazosamenvHvle  mexHonoeuu.  1log  AUCTaHIMOHHBIMHU
00pa30oBaTeNbHBIMH TEXHOJIOTHSIMH MOHUMAIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH, Peallu3yeMble B
OCHOBHOM C NpPHUMEHEHUEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. IIpu ocBoeHun
JUCUUIIIMHBI «BUOXUMUS pacTeHUN» UCTIOIB3YIOTCS CIIEIYIOINE TEXHOIOTUH:

" KeilcoBasg TexHoloTHd — (QopmMa JUCTAHIIMOHHOTO OOy4YeHHUs, OCHOBAaHHas Ha
IpPEOCTaBIEHNH O0ydJarouMcs HH(GOPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpCOB B BHJE
CHEUAIM3UPOBAHHBIX HAa0OpPOB y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIb30BAHHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHGOpMaIuu (KeicoB);

" HMHTEPHET-TEXHOJIOTHS — CIIOCO0 TUCTAHIIMOHHOW mepeaayu WH(OpMaluu, OCHOBAHHBIH
Ha UCIOJB30BAaHUU TJI00ATBHBIX U JOKAIBHBIX KOMIBIOTEPHBIX CETEH M1l 00eCTIeUeHus JOCTyma
oOyJaromuxcsi K HMH(POPMAIMOHHBIM 00pa30BaTeNbHBIM pecypcaM H il (popMuUpOBaHUS
COBOKYIHOCTH METOAUYECKUX, OPTraHU3alMOHHBIX, TEXHUYECKHX M MPOTPAMMHBIX CPEACTB
pealM3allud W yIpaBieHHs Y4YeOHBIM IPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXACHUS €ro
cyobektoB. Mcnonb3yercss O0pa3oBarenbhbiii mopran UI'Y - educa.isu.ru.
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VIll. OHEHOYHBIE MATEPUAJIBI IJISI TEKYIIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvlie mamepuanst 0711 6X00H020 KOHMPONA

B kauecTBe OLIEHOYHBIX CPEJICTB ISl BXOJHOI'O KOHTPOJIS OLIEHKH YPOBHSI 3HAHUI CTYJIEHTOB
ucronb3yercst cobecenoBanue. B mporecce cobecenoBaHus OLIEHUBACTCS YPOBEHb BIIAJCHUS
0a30BbIMU 3HAHUSIMM, YMEHHUSMH, HaBBIKAMH, HEOOXOJUMBIMU [UIsl Hayaia OOY4YEeHUs I10
quctuminie «PU3n0NIorusl pacTeHU», ONPEEIIIeTCs CTENEHb BIAAEHUS] HOBBIM MaTEpPUAIIOM J10
HayaJjia ero U3y4eHus..

Ouenounvie mamepuanvl mexKyuie2o KOHmMpoasn hopmupyromes ¢ coomgemcmeuu ¢ JIHA
YHueepcumema

B pamkax mucuurumabel «DU3HOIOTHS PACTEHHI» HCHOIB3YIOTCA cieayomue (HopMbl

TCKYIIIETO KOHTPOJIA.

- YCTHBII OIpOC;

- IUCbMEHHas paboTa;

- KOJUIOKBUYM;

- TECT;

- pelLleHHE 3a7ay;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.

CDOH[[ OLICHOYHBIX CPCACTB BKJIIOYACT.

- (DOHJT TECTOBBIX 3aJaHUH TI0 AUCLUIIUHE,

- TCMAaTHKa U MaTCPpUAJIbL SaHaHHﬁ,

- TEMaTHKa ¥ BOIIPOCHI K KOJUNIOKBUYMaM,

- BOIIPOCHI Juist caMmocTositenbHoro nzydenus (CPC)
- BOIIPOCHI ¥ OMJIETHI JUIsl SK3aMeHa,

- KPUTEPHUH OLICHKH 3HAHUU CTYJICHTOB.
Ha3naueHue OLIEHOYHBIX CPENCTB: BBIABUTH cPopmupoBaHHOCTh komnereHiuit OIIK-1 u

OIIK-2 (cm. m. 1)

JIeMOHCTPALIMOHHBI  BAPHAHT KOHTPOJAbHON padorel  (Pasgen 2. PDusnonorus
pacture/bHOM KieTKH. Tema 1. Oco0eHHOCTH CTPOEHHSI PACTUTEIbHON KJIETKH.)

Bapmuanr 1

1. H3o06pa3ute cxeMy CTPOEHUS U MOANMIIUTE HA Heil OCHOBHbIE KOMIIOHEHTBI
CJIEAYIOLIUX OPraHe/yl PACTUTENbHOM KICTKH: JHAOIIA3MATHYECKHH PEeTHKYJIYM,
XJI0POILIACT. YKAKUTE (PYHKIUM JaHHBIX OpPraHeLlI.

2. [laiiTe onpeneieHus CJIeyIOIMMM TEPMHUHAM:
anoruacT
KPHUCTHI
SIIPBIIIKO
ATUOTLIACTHI
aMUJIOTLIIACThI
JUKTHOCOMA
SKCTEHCHH
paMHOTaaKTypPOHAHBI
dennema

30



3. Oco0eHHOCTH CTPOEHHsI MUKPOTPY0OYeK, X (PYHKIMHU B KJIeTKe.

4. 3anojHute TA0UILY:

I'eMu11€ITI0J103b1 IEPBUYHOM KJIIETOUYHOW CTEHKHU

HazBanune OcHoBHAas Tuner bokoBble  paguKkabl
KJIacca COCTaBIISTIONIAs CBS3er (ecnm ecTb)
rnoJamMepa

5. OxapakTepu3yiiTe 0CHOBHbIE AJIKPYCTHPYIOIIME BelleCTBA KJIETOYHOH CTEHKH

pacTeHuii.

6. Haiigure cooTBeTCTBHE:

1 JIuraun A Munepanuzanus
2 Cyb6epun b OnpeBecHeHue
3 Kyrtun B OnpoOkoBeHue
4 Bocka I CpenuHHas IIaCTUHKA
5 Kamenn
6 Cnusu
7 Kpemuezem
8 Coun 3BeCTH
Bapuanr 2

1. H3o006pa3uTe cxeMy CTPOEHHUS] M MOANMIINTE HA Heill OCHOBHbIE KOMIIOHEHTHI
CJIEAYIOLIUX Oprave/ul: annapar I'oJIbsKH, MUTOXOHAPHUA. YKAaKUTE PYHKIUH
JAHHBIX OpPraHeJLI.

2. [laiiTe onpeneeHus CJIeIyIOIMMM TEPMHUHAM:

CUMILIACT
JJaMeJia
XpOMAaTHH

31aAOIIIaCThI
MPOTIACTHU/IBI

TOHOILIIACT
OKCIIaHCHH

rOMOTaJIaKTypOHAHbI

TYMMO3

3. Oco0eHHOCTH CTPOEHHsI MUKPO(PHUIaAMEHTOB, UX (YHKIHMH B KJeTKe.

4. 3anmoJHute TadIUIY:

I'eMuU11eITr0J103b1 BTOPUYHOM KJIETOYHOM CTEHKHU

HazBanune OcHoBHAas Tunser bokoBble  paguKkanbl
KJiacca COCTaBJISIONIAS CBsI3EH (ecnm ecTb)
MoJInMepa
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5. OxapakTtepu3yiiTe 0OCHOBHbIE HHKPYCTHPYIOIIUE BelIeCTBA KIE€TOYHON CTEHKHU
pacTreHwuii.

6. Hajigute cooTBeTCTBHE:

1 JIuraun A I'ymmo3

2 Cyb6epun b Ddemema

3 Kyrun B Kyrukyna

4 Bocka r IToscku Kacnapu
S) Kamenu

6 Cmuszu

7 Kpemuezem

8 Counn u3BecTH

JleMoHcTpanuoHHbIH BapuaHT Tecta (Pasaen 6. MuHepajibHoe NUTAHHE PACTEHUIH).
1. Ocro6ononodcHuK meopuu MUHEpaIbHO20 NUMAHUS PACMEHULL:
a) [IpsHUIIHKUKOB
0) ['ennbMOHT
B) JInbux
r') ApUCTOTEIb
n) [puctiu
e) Cakc
2. K opeanocenam omuocamcsi:
a) Pb
0) Cl
B) O
r)S
n) K
e) Ca

3. CO@OMH@HM@, npucymcemeyrnuiee 6 cocmaeepacmumeﬂbHozZ KJIemKU 8 HebOoIbUOM KoJluyecmee:

a) Oemox

0) mesTroI03a

B) JIUTIH/]IBI

T') BoJa

1) MUHEpaJIbHbIE COJIN
4. Munepanvhblil s1emenm pacmumenbHol KilemKu, He 6X005uull 8 COCMas 30J1bHbIX:

a)P

0) N

B) S

r) K

n) Ca

e) Mn
5. Mukpoanemenmwl 6 cocmage pacmumenbHOU KIemKu.

a) Fe

0)P

B) S

r K

n) Mg

e) Cu

K) Mn

3) Ni
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6. Dopma 83aumooeticmeaus UOHO8 8 pacmeope, Npu KOMopoU CyMMapHbulil 3hgexm 6030eticmaus.
Ha pacmenue MHO20 00Jblle CYMMbL Kaxco02o 3¢hghekma:
a) aHTaroHU3M
0) CUHEpPTU3M
B) aJIIUTUBHOE JIEHCTBUE
7. Bakmepuu pooa Humpobakmep yuacmeyrom & npoyecce
a) CUMOMOTHYECKOH a30ThUKCAINN
0) HeCUMOMOTHYECKOH a30T(HUKCAITUN
B) aMMOHHU(DHUKAITIH
') HUTpUUKaIUn
1) neHuTpudUKamm
8. Humpumpeodykmasa ocywecmensiem Kamanius npoyecca.
a) BoccranoBienne NO3
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta 0 aMMOHUS
B) BoccTanoBienue NO2”
I') aMMOHU(UKALIHSA
1) aMUHUPOBAHUE KETOKUCIOT
€) OKHCJICHHE aMMOHHS 10 HUTPATOB U HUTPUTOB
9. Kapbonosvie xucnomsi, yuacmeywowue 6 npoyecce NEPEUUHO20 AMUHUPOBAHUS 8 X00e
Kpy2080pOoma azoma 6 pacmeHuu:
a) sibouHast
0) dbymapoBas
B) O-KETOTJIyTapoBast
T') U30JIMMOHHAS
1) acriaparuHoBast
€) TITyTaMHUHOBAst
x) LIIYK
10. IIpoyecc azomHnozo obmeHa 8 pacmenusx, mpeoyrowui 3ampamol HAJJDH>:
a) peayKIMs HUTPATOB
0) penyKIusi HUITPUTOB
B) TICPBHYHOE aMUHUPOBAHNUE KETOKUCIIOT
T') IepeaMUHUPOBAHHE
1) 00pa3oBaHUE aMUJIOB
€) Je3aMUHUPOBaHHE
11. Ilpoyecc 6 buonocuueckom Kpy2o8opome a30md, 8 KOMOPOM y4acmeyom oaxkmepuu pood
NnCeBOOMOHAC:
a) cuMOMoTHYecKas a30TPUKCAIUS
0) HecumMOHoOTHYECKas a30T(UKCcAIHS
B) aMMOHHU UK
) HUTpUUKAIII
1) IeHUTpuduKams
12. Humpozenasa ocywecmensiem kamanus npoyecca:
a) BOCCTAaHOBJICHHE HUTPATHOTO a30Ta
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta 0 aMMOHUS
B) BOCCTAaHOBJICHHE HUTPUTHOTO a30Ta
') aMMOHH(UKAIUS
1) aMUHUPOBAHNE KETOKUCIOT
€) OKHCJICHHE aMMOHHS 10 HUTPATOB U HUTPUTOB
13. AnaspobHoe Ovixanue ocywecmensiemcs 8 xooe:
a) CHMOMOTHYECKOM a30T(hUKCcAUN
0) HeCUMOMOTHYECKOH a30T(HUKCAITUN
B) aMMOHHU(DUKAITIH
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T') HUTpUPHUKAITIT

1) TeHUTpUPHUKAITIN
14.  Tpancnopm Kucnopooa K 6akmepoudam npu  CcUMOUOMUYECKOU —azomukrcayuu
ocyujecmensem:

a) reMoTJI00NH

0) HUTpOTEHa3a

B) JIETTEMOTTIOOWH

') MOJIMOICH

1) OKCUT€Ha3a

€) HUTOXPOMOKCH 1332
15. Dnemenmul, yuacmeayrowue 6 06paA308aHUU MAKPOIPSULECKUX CEA3EU:

a) N

0)P

B) S

r K

1) Mg

e) Ca

x) Mn

3)B
16. Mukposnemernmul, HeobXx00uUMble 0151 HOPMALLHOZO NPOMEKAHUS NPOYECCO8 CUMOUOMUUECKOTL
asomeukcayuu:

a) Fe

0)B

B) Zn

r) Co

1) Mg

e) Cd

x) Mo
17. Badcnetiwue opeanuyeckue coeOUHeHUs 8 pACMeHUsX, 8 COCMag KOMOopblX He 6X00Um a3om:

a) XJIOpo(UILIBI

0) Oenku

B) ATD

r) [IBK

n) OEIl-kapOokcunasa

e) ABK

x) HAJI®H>

3) IUTOKUHUHBI
18. HopmanwHulii buocunmes Xa0pouiia Heo3moiceH nPu 20100AHUU PACTNEHUL NO!

a) Fe

0) Ca

B) S

r) K

n) Mg

e) Cu

x) N
19. Dnemenm, 6x00awuUll 8 COCMAas KAMAIUMUYECKUX YEHMPO8 MHO2UX (hepMeHmos u3 Kiacca
OKCUOOPEOYKMA3 (YUMOXPOMbL, KAMAIA3bl, NEPOKCUAA3BL U OP.):

a) Fe

0) Ca

B) Cu

r K

n) Co
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20. Dnemenm, yuacmeyowuti 8 npoyecce CmMAOUIU3AYUU HAPYICHOU MeMOpamvl (CHUdMNCeHUe
NACCUBHOU NPOHUYAEMOCMU):

a)N

o) P

B) Mg

r)S

n) K

e) Ca

K) Mn

3)B
21. Toueynwiii X10p03 TUCMbEB ABNACMCA APKUM CUMIIMOMOM 20JI00AHUSL PACMEHUL NO:

a) N

o) P

B) S

r K

1) Mg

e) Ca

x) Mn

3)B
22. MunepanvHble s1emenmyl, npu HeOOCMamKe KOMOPLIX CMpaoaom 6 nepeyio ouepeob
MONI00bIE TUCTbA:

a) N

o) P

B) S

r K

1) Mg

e) Ca

xK) Mn

3)B
23. losenenue Ha pasiuyHbIX YACMAX PACMEHUS OCTUSHAIOWUXCS HEKPO3HBIX NAMEH C8A3AHO C
HeOOCmMamKoM 68 HOYBEHHOU cpeoe:

a) N

0)P

B) S

r K

1) Mg

e) Ca

xK) Mn

3)B
24. Techbiti KOHMAKMHBIN 0OMEH MeHCOy PU300EPMOl U YACMUYAMU NOYUBLL 00ECHedUBaAemcsl:

a) IePeX0I0M HOHOB B TIOYBEHHBIH PacTBOp

0) mpUIMIaHUEM YACTHI] MOYBBI K KOPHEBBIM BOJIOCKAM PU BBIICTICHUN UMU CITH3U

B) aJIicOpOITeli TOYBEHHBIX YaCTHUI] KJICTKAMH PU301CPMBI

T') OTCYTCTBHEM Y PU30JIEPMBI KYTHKYJIIBI

1) Ipeo0iiaJaHueM B CTPYKTYpPE MOYBBI MEIKOIUCIIEPCHBIX (ppakuuit
25. Buo mpancnopma MuHepaibHbiX 6eujecms, K KOMOpPOMY OMHOCUMCA 3a2PY3Ka KCUIeMbl U
Gnosmoi:

a) mpocrtas 1udPy3us

0) aKTUBHBIN TPAHCIIOPT

B) obneruenHas auddysus

) nuddy3us yepe3 HOHHBIC KaHATbI
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26. Ilpoyeccvl uOHHO20 mMpaHcnopma uepe3 MemMOpawy, 6 KOMOPLIX yuacmeyiom OeiKu
NePeHOCUUKIL:
a) mpoctas auddysus
0) MOHHBIE KaHAJIBI
B) obneruenHas auddysus
r) pabora AT®a3HBIX HACOCOB
27. OcnogHou dsudicyujelt CUlou paoudaibHo20 mpancnopma UOHO8 8 KOPHE AGJIAeMCA:
a) rpaJueHT 3apaaa
0) TpalMeHT KOHIICHTPALUU
B) OCMOTHYECKHI rpalueHT
) paboTa IPOTOHHBIX HACOCOB
1) aKTUBHBIN TPAHCIIOPT
28. Haubonee oocmynuwi 01151 pacmenuti azom u ¢pocgop npu pH:
a) 3-5
0) 4-6
B) 6-8
r) 7-10
n) 9-11
29. K KoMNn1eKcHbIM MUHEPAIbHLIM YOOOPEHUAM OMHOCAMCA:
a) aMMUa4Hasi CeuTpa
0) kapObamm1
B) HUTparvH
I') KaJIMMarHe3us
1) KOCTSIHAsl MyKa
€) KaJIbLiueBas CeInTpa
30. B kopusax pacmenuil He CUHME3UPYIOMCAL:
a) IUTOKUHUHBI
0) aMMHOKHCIIOTHI
B) IUTMEHTHI
I') @30TUCThIE OCHOBAHUS

JIeMOHCTPAIMOHHBIH BApUAHT cuTyaunoHHoi 3axaun (Paznea 3. dorocunres.).

CKONBbKO 3PHEpPruM HECET BUIUMBIA cONHEYHbIH cBeT? CKOJBKO SHEPIUU COJHEYHOI'O CBETa
JOXOJUT 10 noBepxHocTH 3emnu? KakoBa 3((peKTUBHOCTh pacTeHUH B MPEBpalllCeHUH YHEPTUN
CBETa B XMMMUECKYIO »Hepruto? OTBEThl Ha 3TH BONPOCHI BHOCST OIPEJEICHHYIO SICHOCTH B
npobaemy GpoTocuHTE3A.

KaskpIii KBaHT MK (pOTOH CBETA MMeeT dHepruio hv, rie h - mocrosunas [Tnanka (1,58%107%7 kkan
c/doton), a v - uactora ceeta (c1). YacToTa paBHa ¢/A, rie ¢ - ckopocTs ceTa (3,0%101 mm/c), A
- JUIMHA BOJIHBI B HM. TakuM oOpa3om, sHeprus (E) porona paBna E = hv = hc/A.

A. Paccunraiite sHepruio omHoro mons ¢ortoHos (6%¥10%° doron/mMons) BomH 400 HM
(¢uonerossrii cer), 680 HM (kpacHblii cBeT) U 800 HM (OKHUN HHGPAKPACHBIHN CBET).

b. Spxuit conHeunslii cBer mpuHocuT Ha 3emumo 0,3 Kkaj/c Ha KBaJpaTHBIM MeTp.
IIpeanonaras uist IPOCTOTHI, YTO COJHEYHBIA CBET - 3TO MOHOXPOMATHYECKHUI CBET C JUIMHOU
BOJMHBI 680 HM, paccuMTaiTe, 3a Kakoe BpeMsl OJWH MOJb (DOTOHOB MOKPOET MOBEPXHOCTh
IUIOLIA/IbIO B OJMH KBaJAPaTHBIA METP.

B. IIpennonaras, yro 1 ¢pukcarmu oHoi Mosekyisl CO2 B mpoliecce CHHTE3a YIiieBo1a
IIPU ONITUMANIBHBIX YCIOBUAX TpeOyeTcs BoceMb (poTOHOB (8-10 ¢hoTOHOB - MpuHATas B HACTOSIIIEE
BpeMs BEJTMYMHA), PACCUMTANUTE, CKOJIBKO BPEMEHM MOHAJO00MTCS pAaCTeHUIO TOMara (JIMCTOBAas
IOBEPXHOCTh KOTOPOT'O OAMH KBaJPaTHBIN METP), 4TOOBI CHHTE3UPOBATh OJMH MOJIb TJIFOKO3bI U3
COz2. Moxxete npuHSATH, YTO (POTOHBI OOMOAPAUPYIOT JHCT CO CKOPOCTHIO, BEIYMCICHHOMN B TyHKTE
b, 1 Bce majatommue Ha TUCT (POTOHBI MOMIIOIIAIOTCS JTUCTOM M UCIONb3YroTCs Ui pukcanuu COz,
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I'. Ecniu ipu ¢ukcanmu ognoro moist CO2 ¢ oO6pa3zoBaHueM yrieBoaa notpednsercs 112
KKaJI/MOJIb, KakoBa 3((eKTUBHOCTH NpeBpalmieHnsi CBETOBOW SHEPIMU B XHMHUYECKYIO IOCIE
3axBaTta (ortona? Ilpeamonoxure onsATh, uTo I pukcauuu oxHoU Monekyiasl CO2 TpedyeTcs
BoceMb (DOTOHOB KpacHOTO cBeTa (680 HM).

JleMOHCTpPAUMOHHBIA BapuaHT qoMaHero 3aganus (Pasznen 4. /Ibixanue).

1. Oxapakrepu3yiTe 3HaYCHHE TPOIIECCa IBIXaHHUA B )KU3HEICATEILHOCTH PACTUTEILHOTO
OpraHus3Ma.

2. Kakue ocHOBHbBIE IyTH JbIXaHUs pazanyaroT? B uem ux 3HaueHue?

3. CocTaBbTe cxeMy MpeoOpa3oBaHUsI SHEPTUU B MPOIECCE adPOOHOTO AbIXAHHUS.

4. B ueM cX0/CTBO U paznuuue cydoctpaTHoro ¢pochopruiarpoBanuss MEMOPaHHOTO THIIA KaK
IBYX (opM OKHUCTUTETBHOTO (hoChHOpHINpOBaAHUS?

5. Ilepeuncnute, B Kakue METa0OIMUECKUE ITYTH MOXKET BKIIFOYAThCS KOHEUHBIN MPOTYKT
rnukonusa [I1BK.

6. OxapaxkTepu3yiTe KpaTKO TJIMOKCUJIATHBIN MyTh JbIXaHUS.

7. Kak cBs3aHO JpIXxaHHe ¢ a30THBIM OOMEHOM pacTeHHit?

8. M3 Kakoro mpoMeKyTOYHOTO MPOAYKTA JBIXaHUs 00Pa3yIOTCs JKUPHBIE KHCIOTHI?

9. CocTaBbTe cxeMy, WILTIOCTPUPYIOIIYIO IEHTPAIbHYIO poiib Iukia Kpebca B KJIeTOYHOM
MeTaboII3Me.

3anosnenue Tadaunbl (Pazaen 6. MunepajibHoe MUTAHUE PACTEHMIH).

«XapaKTepuCcTHKA MaKpo- M MHKPOIJIEMEHTOB, NMOCTYNAKINHX B PACTEHHS B
npoiecce kopHesoro nutanus» (N, P, S, K, Ca, Mg, Fe, Mn, Cu, Ni, Zn, B, Cl)

item Pusnonoruye ®op Ipusn Pexomennye
eHT cKkasg  poJb s | Ma aKku Mble yao0peHusi
pacTeHui NMOCTYILIEH | HeJoCTaTKa il Halero

usi peruoHa

TeMbl KypcoBBIX padoT (IPOEKTOB) — y4eOHBIM IUIAHOM HE MPEyCMOTPEHBI.

IIpuMepHBbIi IepedyeHb BONPOCOB U 3aJaHUH K JK3aMeHY
BBEJIEHUE
[Tpeamer u 00BekT uznonoruu pacrenuii. Meronsl (uznonorun pacteHuil. Mecto 3eiIeHbIX
pacTeHUui B SKOHOMHUKE MPUPOAbL. 3a1aun (U3HOIOTMH PACTEHUH.
®U3UOJIOTUs PACTUTEJBHOM KJIETKA
1. OcobeHHOCTH CTPOEHUS PACTUTEIHHOM KIIETKU, CBS3aHHbIE C TUIIOM MUTaHUS.
2. Crpykrypa ¥ QyHKIIUH OTHOMEMOpPAaHHBIX OpraHes pAaCTUTEIbHOM KIIETKH.
3. CrpykTypa U QyHKINU IBYMEMOpPAaHHBIX OpTaHEeIT pACTHTEIHHON KIIETKH.
4. HemeMOpaHHBIE CTPYKTYpBI PACTUTEIBHON KIETKU, UX (YHKLIUH.
5.  XUMHYECKHI COCTaB KJIETOUYHBIX CTEHOK PACTEHHM, UX CTPYKTYpa, G YHKIUH.
6. Baxyonu. Xumuueckuii coctaB, OHonoruyeckue (pyHKIHH.
7. OcHOBHasl cTpaTerus peryJsiuy BHYTPUKIETOYHBIX MpolieccoB. [ eHeTnueckas
perymnsanus.
8. ®depMeHTaTHBHAs U MEMOpaHHAs PETYJISILMS BHYTPUKIETOUHBIX ITPOLIECCOB.

9. OGOmee npeacTaBICHNE O MEKKIIETOUHBIX CHCTEMAaX PEryJsiluu.
®OTOCHUHTE3
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1. OOuee ypaBHeHHE (OTOCUHTE3A, 3HAYCHHUE ITOTO MPOLIECCA U HCTOPUS U3YUCHUS
dboTocuHTE3A.
2. ITurments! porocunTesa. Ux cTpykTypa, Kiaccupukanus u GyHKIuu. SIBinenue
XpOMaTHYECKOH a/IarTaluu.
3. Xuopodwumn. CTpykTypa u cBOicTBa, pyHKIMH. Cxema JAe3aKTHBAUN BO30YKICHHOTO
COCTOSTHUS XJIOpOodHILIa.
4. TlepBuunsle peakiuu potocunresa (poropusnueckuii U GOTOXUMHUUECKUHN FTAIIBI).
IIpencrasnenune o CCK u PLI.
5. Dddekr yeunenus Imepcona. [lonstue o poTocucremax.
6. XapakTepucCTHKa OCHOBHBIX KOMIIOHEHTOB (poTocuHTeTHUYeCKOM D TLI.
7. Z—cxema. 8. Q—1IMKJ U €ro BKJIaJ B CO3/IaHHE MPOTOHHOTO IPaIMCHTA.
8. Mexanusm dorodochopunpoBaHus.
9. Henuximyeckoe, MUKINIESCKOE U MICEBIOIUKINYECKOe GoTodoCcHOoprIpoBaHUe.
10. C3-nyts BoccTanoBnenus CO2.
11. C4-nyres u CAM-meTabonu3m.
12. ®oroapixanue (onpeaeneHue, Pu3nomorudeckas pob).
13. Dxomorus hoTocuHTE3A.
JABIXAHUE
1. Onpenenenue, 3Ha4eHUe, ob1Iee ypaBHeHHE. CXOACTBO U pa3indue ¢ (POTOCHHTE30M.
I'mukonus. Cxema mporiecca, SJHEPreTHUECKU BBIXO]I, 3HAUCHUE JIJIS1 pacTECHUI.
Hukn Kpebdea. Cxema nporuiecca, 3HEPreTUYECKUI BbIX0/1, 3HAUECHHUE.
OxucnutensHoe pochopuaupoBaHue.
[{uanuape3ucTeHTHOE JbIXaHue, ero (PU3NOJIOTHYECKAs POIb.
[TenTo3odochaTHblif MyTh OKUCICHUS TITFOKO3bl. XUMU3M, 3HAYCHHE, CBA3H C
TJINKOJIU30M.
7. T'muokcuiaTHBIN UK. XMMHA3M, 3HAUEHHE.
8. T'moxoneoreHes. 3HaYCHUE €TO VIS PACTCHHA.
9. IentpanbHas ponb 1ukia Kpedca B MeTabosn3Me pacTeHUH.
10. Dkomnorus JbIXaHus.
MUHEPAJIBHOE IMTAHUE
1. PazButue npeacTaBieHUN O KOPHEBOM IMUTAHUU PACTEHUH (TEOPUHU BOJHOTO MUTAHUS,
I'YMYCOBOI'O, MUHEPAJIBHOT0).
2. Tlousa kak cyOcTpaT, muTaromuii pacrenusi. DopmMbl HAXOXKACHUS TUTATEIFHBIX BEIIECTB
B TIOYBE.
3. HeszameHuMBbIe 3JIEMEHTHI MUHEPAIBHOTO MMUTAHUS PACTCHUIA U UX KITACCHU(PUKAIIHSL.
4. TlocTtymuieHue MUHEpalIbHbBIX BEIIECTB B pacTeHUs. POsb KJIETOYHBIX CTEHOK B IPOLIECCaX
a/IcOpOIIMK MUHEPATLHBIX BEIIECTB U3 MOYBBL. KOHTaKTHBIN OOMEH.
5. Merabonuyeckas posib TKaHEeH KOpHA. TpaHCIIOPT BELECTB MO PaCTEHUIO.
6. TpancmemOpaHHBIH TepeHoc BemecTB. O0IIas XapakTepUCTHKA TTACCHBHOTO U
akTUBHOTO TpaHcnopra. ATdas3sl, nupodocdarasbl, HOHHBIE KaHAIIBI.
7. CunTeTHdecKas JIesATeIbHOCTh KOPHEH.
8. Muxkopu3za u ee posib B KOpHEBOM IUTaHUHU PACTEHUIA.
9. ®wusnonornyveckas poiib a3ota s pacteHuii. opma HaxoxaeHust N B IPUPOJIE U ITyTH
MOCTYIUICHUS] B PaCTEHHUS.
10. AmmoHu(puKanus, HUTpU(UKAIUSI U JCHATPpUDUKAITAS.
11. Xwumwudeckas u 6uonorudeckas azordukcamnus. CBOOOTHOKHUBYIIHE U CAMOMOTHYECKUE
a30T(PHUKCHPYIOIIHE MUKPOOPTaHU3MBL.
12. KpyroBopoT a3oTa B mpupo/e.
13. Penykius HUTPATOB B PaCTCHUSX.
14. ®wuszunonoruueckas pons P u S B pactenusx, merabonusm S.
15. ®wusunonornyeckne OCHOBBI MpUMEHEeHHs yaoOpenuid. Kiaccudukanus ynoopeHuit.
IIpencrasienue 0 THAPONIOHUKE.

ook wn
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BOJIHBIN PEJXKUM PACTEHUH
1. ®usuko-xuMu4ecKue CBOMCTBA BOJIbI U OMOIOTHYECKUE (PYHKIIMH.
2.  ®DopMBbI BOJIBI B PACTUTEIHLHON KIIETKE.
3. PacrturenbHas kieTka Kak ocMoTHYecKas cucrema. [loHsTre 0 BOJHOM MOTeHIIHAale
KJIETKU U €€ COCTaBJISAIOILUX.
4. ®opMbl BOABI B IOYBE U YPOBHH BOJ000ECTIEYEHHOCTH OYBBI.
5. CtpoeHue KOpHS Kak OpraHa MOTJIOIIEHUs BOJIbI.
6. bmmxHMI 1 TaTbHUN TPAHCTIOPT BOJBI B pacTeHUAX. HrkHMIA 1 BEpXHUN KOHIIEBBIC
JIBUTATEIH.
7. Tpancnupauus u e€ peryssius.
8. 3mHaueHue TpaHCHHpAIIMOHHOTO TOKa. [lokazarenu TpaHcupanuy.
POCT U PA3BBUTUE PACTEHUI
DUTOTOPMOHBI — CTUMYJISATOPBI POCTa (aYKCHHBI, THOOEPEITUTMHBI, IUTOKUHUHBI).
DUTOrOpMOHBI — HHTHOUTOPHI (a0CIIM30Bas KUCIOTA, STUJICH).
OcCHOBHBIE NPEJCTABIEHUS O POCTE U PA3BUTHH.
OHTOreHe3 pacTUTENbHON KIETKH.
Turbl pocTta ¥ €ro napaMmeTpsl.
[lepuoanunocts pocra. [loHsiTHE O TOKOE. YTIpaBIeHUE TTOKOEM.
DTanbl UHAUBUYATBHOTO Pa3BUTHS PACTCHHUM. DMOPHUOHATBHBIN U FOBEHUJIBLHBIN TaIlbI.
Drtarnsbl 3penoCTy U CTapEHUsL.
. @axkTopsl BHEIIHEN CPebl, PETYIHPYIOLIUE PAa3BUTHE pACTEHUN. SpoBu3anus.
DoTonEPUOIU3M.

©CoNoO~WNE

YCTOUUUBOCTb PACTEHUN

IIpencraBnenue o cTpecce, HAIEKHOCTH, AIallTAllMK Y PACTCHUIA.
3acyxX0yCTOMUNBOCTh pacTeHUH. XapaKTepuCTHKa KCepO(pHUTOB.
Y CTONYMBOCTB PACTEHUI K HU3KMM U BBICOKMM TEMIIEPATypaMm.
ConeycToiunuBOCTb PACTEHHUM.

Y CTOMYMBOCTH PACTEHHI K HEIOCTATKY KUCIOPOA.
I'a30ycTONYMBOCTL PACTEHUH.

Y CTONYMBOCTB pacTeHU K Y D-U3ITy4EHUIO U pagualiu.

Y CTOMUYMBOCTE PACTEHHUH K TSXKEJIBIM METAJIAM.

N~ WNE

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®OI'OC BO no HampaBieHH:o
06.03.01 «buonorus» u npoduito NOAroToBKU «bruonorus».

[Iporpamma paccMoTpeHa Ha 3acenanuu Kadeapsl GU3N0IOTHH, MOJICKYJISIPHON OUOIOTHH 1
NCUXO(PHU3HOIOTUN

«01» anpens 2026 .
[Tpotokon Ne 1 3aB. kadenpoit ! N.H. I'yrHuk

Hacmoswas npoecpamma He Mmoocem Ovimb 6ocnpouzéedena Hu 6 Kaxoul ¢gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopovl-paspabomuuka npocpammsi.
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