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l. He.]'[l) H 3aJa4Yi JUCHUIIJIHHBI:

Hean: dopmupoBaHWe y CTYICHTOB 3HAaHWW O (YHKIMOHUPOBAHWW PACTEHUU Kak
€IMHOTO LEJOT0 TOCPEJACTBOM HM3YUYCHHS BaXXHEWIIMX (PU3MOJOTHUECKUX MPOIECCOB B HX
Pa3BUTHH U B3aUMOCBSI3H C OKPYKAIOIIEH CPEIOH.

3amaun:

- U3y4UTh OOIIME 3aKOHOMEPHOCTH M KOHKPETHbIE MEXaHU3Mbl (DYHKIHOHUPOBAHUS
pPacTUTEIBLHOTO OpraHM3Ma Ha MOJIEKYJIIPHOM, KJIETOYHOM U OPTaHU3MEHHOM YPOBHSIX,

- PacCMOTPETh CUCTEMBI PETYJISAUUU (PUIUOTOTHYECKUX MPOIIECCOB M UX B3aMMOCBS3H Ha
Pa3HbBIX YPOBHSIX,

- U3YYUTh MEXaHHU3Mbl YCTOMYMBOCTH U aJanTallii PACTUTEIbHBIX OPraHU3MOB K
HeOIaronpusATHEIM (hakTopam cpeibl OOUTaHHUS.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas aucuumnuHa b1.0.28 «®u3nonorus pacTeHui» OTHOCUTCS K 003aTeNbHOM
4acTH.

2.2. Jlns w3ydyeHUs AAaHHOM y4eOHOM NUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUpPYEMBIE TMPEAIMIECCTBYIOIMMU JIUCHUIUIMHAMH: «OpraHuyeckas XuMHs,
«®Dusukay, «l{uronorus», «boranukay, «buoxumMusy».

2.3. [lepeuens nmocnenyomux y4eOHBIX AUCIUIUIMH, IJI KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHS U HaBbIKM, (opMHpyeMble HJaHHOW y4eOHOW JIUCHUIUITMHON: «buoTexHomorus
pacTeHuit», «OCHOBHbIE META0OIMYECKHE MyTH U UX peryssiuus», «buoxumus u gusnonorus
BTOPUYHOTO MeTabon3May, «bnoxumus pacrenuity, BoimoaHenne BKP.

I1l.  TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUS JUCHUIIJIMHBI
[Ipouiecc oOcCBOEHHMS JUCHUIUIMHBI HalpaBieH Ha (QOpMHpOBaHHE KOMIIETEHIIMH B
coorBercTBUU ¢ ®I'OC BO u OIl BO no panHomy HampasieHuto noarotoBku 06.03.01
«buonorus», npodune «buoxumusny, «300710rusi 6€CIIO3BOHOUHBIX», «300JI0THS TO3BOHOYHBIX),
«Muxkpobuonorus», «O0mast 6otaHukay, «PU3NKO-XUMHUECKass OMOJIOTUS U OMOTEXHOJIOTUS,
«Du3nonorusn».

OIIK-1: CrocobeH npuMeHATh 3HaHHE OMOJIOTHYECKOr0 pa3HOOOpas3usi U UCHOIb30BaTh
METO/IbI HaOJFOACHMUS, UACHTU(DUKAIIH, KJIacCU(pUKaINH, BOCITPOM3BOICTBA u
KYJbTUBUPOBAHUS KUBBIX OOBEKTOB IS peIIeHUsT TPOPECCHOHAIBHBIX 3a7a4.

OIIK-2: CnocobeH MpUMEHSTh MPUHIUIBI CTPYKTYpHO-(QYHKIIMOHAIBHON OpTaHU3allNH,
WCIIOJIH30BaTh (DM3HOJOTUUECKHE, IUTOJIOTHIECKHE, OMOXUMUYEeCKrue, Onodu3ndeckne MeToabl
aHanM3a i1 OLIEHKH U KOPPEKIIMH COCTOSHHS XKUBBIX OOBEKTOB M MOHHTOPHHTA CPEAbl HX
oOuTaHUs.

IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYeHHS 10 JUCUMUIIJIMHE, COOTHECEHHBIX C
HHAUKATOPAMU JOCTHKEHHUS KOMIIECTECHIIMI

Komnerenuus Nuaaukaropsl PesyabTaTsl 00yyeHus
KOMIIETeHIUH
OIIK-1 HJIK onk 1.1 3HaTh: - OCHOBHBIE HOHATUS (QU3HONOrUH
CnocobeH MPUMEHSTH | 3HAET TeOpeTHYECKHE | PACTCHHIA;
3HAHHE  OUOJIOTHYECKOTO | OCHORBEI pasHOO6pa3HA (—b mpobiaeMel u JIOCTIDKCHUSA B obnactu
U3HOJIOTUM PACTEHMH U TEPCIEKTHBBl UX
pasHO00pasHs | KuBBIX  cncTeM M mX UCIIOJIb30BaHUS ISt HOBBIILICHUS
UCIIOJIB30BAaTh METO/bI . N
CBOMCTBA. HNPOAYKTUBHOCTH PACTEHHI
HaOJIIOIeHUA,
VYMeTh: - HCIIOJIb30BATh METOJIBI TEOPETHYECKHUX
A U HKCIHCPUMEHTAIBHBIX  HCCIIC/IOBAHUM




KIIacCUUKaIINH, ¢buroHU3HOIOTHH.
BOCIIPOU3BOICTBA u Bragets: - MeTO1aMU BbIpAIlIMBaHUs PACTEHUN
KyJIbTUBUPOBAHUS JKUBBIX B YCJIOBHSIX JIADOPAaTOPHH.
OOBEKTOB I pEIEHHs HJIK ok 1.2 3HaTh: - TEOPETHYECKHE OCHOBBI
PO eCCHOHAIBHBIX VMeeT IpUMEHATh METO b B3aHMOJICHCTBHS pacTeHuit u
3a1a4. HaGJIIOICHUS W | MEMKpPOOPraHHU3MOB;
KiaccnuKanum - (I)I/I%I/IOJIOFO-GI:IOXI/IMI/ILIGCKI/Ie OCHOBBI
BHONOIHUCCKIX 0OBeKTop | AAANTALHH PACTCHHI K YCTOBHAM OKpYKaromei
Cpensl.
B HpHpOﬂHBIX " YMeTh: - AHAJIN3UPOBATH IIPHUHIMIIBI
poBa pUHII
11ab0paTOPHEIX  YCIOBUAX; B3aUMOJIEUCTBUS pacreHuit c
HCHOJIB30BATH MHKpPOOpPTaHM3MaMi B MEHSIOLIMXCS yCIOBHSIX
HOTy4YCHHbIC 3HAHHUSA I | okpysKaroleil cpe/pl.
aHajn3a B3aUMOJICHCTBHH | Brajers: - METOIAMH OIIpEeACIICHUS BIIUSHUSA
OpPraHu3MOB  Da3JIMYHBIX | (pakTOPOB  BHEIIHEW  CpeApl  pa3BHUTHE
BUJOB APYT ¢ APYTOM M CO | aganTalyio pacTeHUI BO BHEIIHEN cpeie.
cpenoit oouTaHusl.
OIIK-2 HIK onk 2.1 3HaTh: - 3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS
Cnocoben IPUMEHSATH | 3HAET NPUHLOUIBL | MeTaOOTMYIECKUX CHCTEM M MEXaHH3MOB HX
NPUHIANBl  CTPYKTYPHO- | CTPYKTYPHO- pEryJsiIY B paCTUTEILHOM OpraHu3Me.
(GYHKIIMOHATTLHOM (yHKIIMOHATEHOM YMeTh: - TPaMOTHO H3Jaratb TEOPETUUECKUI
OpraHH3aInu, OpraHv3aly, OCHOBHBIC | MaTepHuall 0 JKU3HU PACTUTEIHHOTO
HCIIOJIb30BaTh CUCTEMBI Opranusma.
(bu3noIOTUYECKHE, YKU3HEOOeCTIeYeHUS u | Bmazers: - (Gu3HKO-XHMIYECKMMH NpHEMaMH
[IUTOJIOTHYECKUE, rOMEOCTaTHYECKOM u3yqeHus (DYHKIMOHHPOBAHHsS PACTCHHMH Ha
GHOXHUMUUECKHE, PETYJSIMH  KM3HeHHbIX | PASHPIX YPOBHAX OpraHmsallii pacTHTENLHOTO
Oonodusnueckne MeToAbl | GYHKIUN >KUBBIX CHCTEM; OPraHisma M - [OHHMAHHMEM — MEXAHH3MOB
pEryJISILMY TPOLIECCOB.
aHAIM3a Uil OLUEHKU W | OPUEHTUPYETCS B
KOppEKLIUHU COCTOSIHUSL | COBPEMEHHBIX
KHUBBIX 00BEKTOB U | METOOUYECKAX TNOAX0MAaX,

MOHUTOPpHHTA CpCAbl HX

oOuTanus.

KOHIIETIUSAX U Mpodiiemax
CTPYKTYpPHO-
(GYHKIIMOHATLHON
OpraHu3aIi OMOCHCTEM.




IV. COIEPKAHHUE U CTPYKTYPA JUCIUIIJINHbI

O0beM TUCHUILIMHBI COCTABJIfAET 5 3aueTHBIX eauHuIl, 180 yacos, B Tom unciae 0,11 3aueTHas exuHUIA, 4 Yaca HA IK3aMeH.

W3 HUX peann3yeTcs ¢ UCIOIb30BAaHUEM JIEKTPOHHOTO OOYYEHHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN 36 4acoB.
®opMa NIPOMEKYTOUHON ATTECTALMM: YK3aMEH.

4.1 CopepxaHue IMCUMILIMHbI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ yYKa3aHHEeM BH/JI0B Y4eOHBbIX 3aHATHIl M OTBEJEHHOI0 HA HUX
KOJIMYECTBA aKaJeMUYeCKUX YaCOB

Ne Pa3zgen nucuunjainHbl/ TEMa g Bunpl yueGHO# paboTHI, ®opMa TeKyllero
n/H S | BKIIOYAs CAMOCTOSITCIIbHYIO paboTy 0OyJarOIUXCs , | KOHTPOJIS
= E MPAKTUYECKYIO TOATOTOBKY U TPYI0EMKOCTh ycneBaeMocTH/
£ 2 (B wacax) dopma
o g NPOMEKYTOUHOM
T3, KoHnrakTHas paboTa npermnoaBartess ¢ =
= e £ aTrecTaluu
£ 00ydJarmuMuCs =
8 2 g (mo cemectpam)
Q = E ]
= & | S8 S g
5 : ; E Jexnus | Cemunap/ KouncyabTanust TR
gl = == IpakTu4eckoe, g s
E 3 =) O0opaTopHo C% -
S Ja TOpHOE =
O = =~ E 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. Beenenue. Tema 1. [Ipeamert, oObekT, 4 2 1 1 KonTposnbhbie
3a/1a4u (DU3UOJIOTHH PACTCHHM. BOMPOCHI.
2 KosokBuym.
Oruer 1o
J1abopaTopHOH
Paznen 2. duznonorus pacTUTEIbHON KIETKH. pabore.
Tema 1. Ocobennoctu crpoeHus pactutensHo | 4 | 12 3 6 - 3 KonrposnbHbie
KJIETKH. BOTIPOCHI.
ITuceMmennas
KOHTpPOJIbHAS pabdoTa.
TecTupoBaHue.
3 Paznen 2. ®usmnonorus pacTUTENbHON KIIETKH. 4 v 2 2 3 Komnoxsuym.
Tewma 2. Tema 2. Cuctemsl peryssiluu. KonTtposnbHbie




BOTIPOCHI.
TecTupoBaHue.

Pa3nen 3. ®orocunres. Tema 1. Tema 1.
HcTopus OTKpBITUSL OTOCHHTE3A.

TectupoBaHue

Paznen 3. ®orocunres. Tema 2. [TurmenTsl
3€JICHBIX PACTCHUH, X KiTacCu(DHUKAIIHSL.

10

Ortyet no
nmabopaTopHOi paboTe
Komnnoxsuym.
KonTponbsHas
MMICEMEHHas padoTa.
TectupoBaHue
KonTponbsHeie
BOIIPOCHI.

Paznen 3. ®otocunres. Tema 3. CeroBas dasa
¢dboTocuHTE3A.

10

Konnoksuym
Tectuposanue.
KonTponbsHbie
BOTIPOCHI.
Pemenue 3agau.

Paznen 3. ®ortocuntes. Tema 4. TemHoBast paza
dhoTocuHTE3A.

16

Otuer o
J1abopaTopHOR
pabote. Komnoksuym
TectupoBaHnue.
ITuceMeHHas
KOHTpOJIbHAs padoTa.
KoHnTtposbHbie
BOTIPOCHI.
Pentenue 3amau.
KCP

Pa3nen 3. ®ortocuntes. Tema 5. Perynsanus u
9KoJI0THs (POTOCHHTE3A.

KommnokBuym.
KonTponbHsie
BOIIPOCHI.

Paznen 4. JIpixanue pacrenuit. Tema 1.
I/ICTOpI/ISI pa3BI/ITI/I$I y‘-IeHI/ISI O IbIXaHUH.

KoHtpoibHbIE
BOIIPOCHL.

10.

Paznen 4. [Ipixanue pacrennii. Tema 2. Xumuszm
AbIXaHUS.

OT4er o
nabopaTopHOI
pabote. KontponbHas
MUCbMEHHAs padoTa.




Tectuposanue.
Kontponbubie
BOTIPOCBI.
BellosIHEHHE CXEMBL.
PeweHue 3anau.

11. Oryer mo
o nmabopaTopHOM
Paznen 4. Jlpixanue pacrenuii. Tema 3. parop
pabore. KomnokBuym.
DHEpreTrka JIbIXaHus.
TectupoBanue.
Pewenue 3anay.
12. | Pa3nen 4. [Ipixanue pactenuid. Tema 4. Konnoksuym.
Perysisiiins 1 5K0JIOTHs AbIXaHUSI. TectupoBanue.
13. | Pasznmen 5. Bonuebrit pexxum pactenuid. Tema 1.
N o TectupoBanue.
BojHblii 00MEH pacTUTENbHOMN KJICTKH.
14. | Paznmen 5. Boansliil pexum pactenuii. Tema 2. KosutokBuymM.
[TocTymiieHne U TpaHCIOPT BOJIbI B PACTEHHUHU. TectupoBanue.
15. Ortuer o
Paznen 5. Boanslii pexxum pactennid. Tema 3. 1ab0paTOpHOI
Tpancrimpanus. pabore. KomnokBuym.
TectupoBanue
16. | Pazmen 5. Boxnsrit pexxum pactenuid. Tema 4.
TectupoBanue
BrusiHue BHENIHUX ¥ BHYTPEHHHUX (PaKTOPOB HA KCP
BOJIHBIM OOMEH PacTeHH.
17. Ortuer o
Paznen 6. MunepanbHOe TUTaHUE PACTCHUIA. Ha60pgT0pH0H
a00TC€.
Tema 1. ®usnosnornyeckast poJib 3JIEMEHTOB P
TectupoBaHnue.
MUHEPAJIbHOTO TUTAHUS. Y —
TaOJIULIBI.
18. Ortyer mo
Paznen 6. MunepanbHOe MUTaHUE PACTEHUIA. n1abopaTopHOM
Tema 2. Tlornomenne u MeTaboIM3M a30Ta B pabote. KontponbHas
pacTteHuu. MUChMeHHas paboTa.
TectupoBanue.
19. Paznen 6. MunepanbHOE TUTAaHUE PACTECHUM. Ortuer o




Tema 3. Bausnue BHeIHUX (pakTOpPOB Ha 1a00paTopHOi
IIOTJIOIIIEHUE BEIIECTB. pabore.
KomokBuym.

20. | Pasnen 7. PocT u pa3Butue pacrenuit. Tema 1. 4 4 5 i i 5 Tectuposaste.
OO01Ire 3aKOHOMEPHOCTH POCTA.

21. | Paznen 7. PocT u pa3Butue pacrenuii. Tema 2. KostokBuym.
OcCHOBHbIE 3aKOHOMEPHOCTH U 3TaIlbl 4 6 2 2 - 2 Pemnrenue 3amau.
OHTOI'€HE3a PACTECHUHN. TectupoBanue.

22. | Paznen 8. YcroituuBocTh pactenuii. Tema 1.

Biustaue ctpeccoBbix GpakTopoB Ha pacTeHus u | 4 4 - - 4 TectupoBanue.
aganTaius K HUM.
4.2 Tl;1aH BHeaAyIMTOPHOI CAMOCTOSITEJILHOM PA00ThI 00Y4alONIMXCH M0 JUCIHHUIIHHE
CaMocTosiTelibHasi paboTa 00y4arOMIMXCs YueOHo-
S —— METOJMYECKOE
Cemectp| Haspanue pasnena, Tembl . Cpoxu | TpynoeMKoCTh oOecrieueHue
Buna camocTosiTensHO#M paboThI CpEACTBO o
BBINIOJIHEHUS (gac.) CaMOCTOSITEJIbHOU
paboThI
Pa3[[e_]] 1 BBC[[GHI/IC, TeMa HOZ[FOTOBKB, NMUCBbMEHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI C
4 1. ITpeamer, O00BEKT, UCIOJb30BAHUEM KOHCIEKTa JIEKIMM U  JIONOJIHUTEIbHOU o5 1 KouTtpoibHbie
3a1a4u (1)I/I3I/IOHOFI/H/I JINTEPATYPHI. cDOpMYJ'[I/IPOBKEI COOCTBEHHOTO B3risiga Ha BOIIPOCHI
pacTeHwuii. 0003HaYEeHHBIE TPOOTCMBIL.
[TonroTroBka K MPakTHYECKOMY H JIA0OPATOPHOMY 3aHSATHIO C Konnoksuym.
Paznen 2. ®usznonorus WCIIOJb30BAHUEM  KOHCIIGKTa JICKIMM W  PEKOMEHIYEeMOMH KoHTpobHBIE
pacTUTEIHHON KIIETKH. JIUTEPATYPBL. BOIPOCHI.
4  |Tema 1. OcobeHHOCTH CaMOCTOSsITENPHOE HM3YYCHHE TEOPETHYECKOro Marepuana mo| 25.26 3 [TucsMenHas
CTPOGHHS PACTHTENbHON ~|CTPOCHUIO 1 (YHKINOHMPOBAaHUIO OTIEIBHBIX  OpTaHeIlT KOHTPOJIbHAS
KJIETKH. PACTUTCIIBHOU KIICTKU. HOI[I‘OTOBKa OTB€TOB Ha KOHTPOJIbHBIC pa60Ta.

BOTIPOCHI.

TectupoBanue.




CamocTosiTenpHas padoTa o0yyaromumxcs

VYuebHo-

METOANYECKOE
OnexnouHoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh obecrieyeHue
Bun camocTosTensHOR paboThI CpPEICTBO .
BBIIIOJIHEHUSI (gac.) CaMOCTOSITEIbHOUN
paboThI
ITonrotoBka K NPakTUYECKOMY 3aHITHIO C HCHOJIB30BAHHEM KonnokBuym.
Paszen 2. OU3KOTOrHS KOHCITEKTa JI;CKHI/II/I U pEKOMEHAyeMOH mureparypel. Paszbop KOHTpoIbHBIE
. BOIPOCOB: «BHYTPHKIICTOYHBIC CUCTEMBI PETYIISIIUM: Ha YPOBHE

4 [PACTHTCIBHON KICTIH. de 11:\)/[CHTOB rZHiaﬂ MeMOpaHHas fPaZz[ ;I)KI/IMOCT};p kak| 27-28 3 oo

Tema 2. CHCTEMbI P , > P - p TectupoBaHnue.
OCHOBa M pE3yNbTaT HMHTETPATBHON JACSITEIHHOCTH CHCTEM

pery s, perymsiiiny. [ToroToBKa OTBETOB Ha KOHTPOJIBHBIE BOTIPOCH.
IToarotoBka K MPakTHICCKOMY H Ja0OpaTOPHOMY 3aHSITHIO C KomnokBuym. |Xenar [.-B.
HUCIIOJIB30BAHHUEM  KOHCIICKTA JICKIIUU U peKOMCHHyeMOﬁ KQHTpon],Ha;[ buoxumust

Paznen 3. ®otocuntes. 6 . acTenmil -
auTepaTypbl. Pazbop BompocoB: «®DyHKIHH XJIOPO(HUILIOB, nucbMeHHas  |P .

4 Tewma 2. TTurmeHTs! KapoTMHOM/IO0B U (pukoOuinHoB. Gukobumicomsly. [loxrotoska|  2g.30 2 pabota. M.:BUHOM.
3CJICHBIX PaCTCHUN, NX OTBETOB Ha KOHTPOJIEHBIC BOIIPOCHI. TecTupoBaHHe Jlaboparopus
KJ'IaCCI/I(l)I/IKaL[I/ISI. KOHTpOJ‘IBHLIe 3HaHUU, 2011. - 471

c. (4 9x3.)
BOIPOCHI.
IToaroToBKa K MHPAKTHYECKOMY 3aHSITHIO C HCIOJIb30BaHHEM Kommoxeuym | Xennr I'.-B.
KOHCIIEKTa JIGKMH M PEKOMEHIyeMOH IJuTepatypsl. Pa3oop Tectuposanue. |buoxumus
Pasnen 3. @orocuHTes. BompocoB: «Crtpoenne u (ynxknuonupoBanne ATD-cunTassl y KoHTpObHbIe [PACTCHHH. -
4 |Tema 3. CeroBas Gpasa  |pacrenmity, «Perymsums cunatesa AT® B xmopormacrax».| 30-31 3 ponpocer. | V-PHOM.
(dhoTocuHTE3A. IToaroToBKa OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI. Pelenue 3aau. JlaGoparopust
3Hanui, 2011. - 471
c. (4 9K3.)
IloaroroBka K IPaKTUYECKOMY 3aHATHIO C MCHOJIb30BaHUEM KommokBuym |Xenar I'.-B.
KOHCIIEKTa JICKIIMK M PEKOMEHIyeMOU jmTeparyphl. Pazoop TectupoBanue. Buoxnmust
Paznen 3. @oTocuHTes.  |50np0cos «IlyTn accHMmsii yriepoa B pacternsx» «CAM- KOHTpOIbHBIC |PACTCHH. -

4 |Tema 4. TemuoBas Gasa |weraGomusm», «®DoTomsixammey. IloarotoBka oreroB Ha| —31-32 3 ponpocst. | M-PMHOM.

dorocunTe3a. KOHTPOJIBHBIE BOIPOCHI. KCP JlaGoparopus

sHanmi, 2011. - 471
c. (4 93x3.)




CamocTosiTeIbHAS paboTa 00YYAOIIUXCSI VuebHo-
METOINYECKOE
Onenovynoe
Cemectp| Hassanue pasnena, TeMsl . Cpoku | TpymoeMKoCTb obecreueHue
Bu camocTosTensHOM paboThI CpeICTBO .
BBINOJIHEHUS (gac.) CaMOCTOSITEJILHOM
paboThI
[ToAroToBKa K IPaKTHMYECKOMY 3aHATHIO C MCHOJIb30BaHUEM KonTtponbHele |Xenar I.-B.
KOHCIIEKTa JIEKIMM ¥ PEKOMEHIYEMOM JuTeparyphl. Pastop BOIPOCHL.  |PHOXMMHS
BOMPOCOB  «Perynsimss mpoueccoB (OTOCHHTE3a B LENOM pacTeHui. -
Paszen 3. ®OTOCUHTE3.  |pacTenuu. 3auIUTHBIE MEXaHH3MBI (POTOCHHTE3d. IKONOTHS M.:BMHOM.
4 |Tema 5. Perynsinus u (orocunTe3a. BiusHWe cBeTa, TeMIEPATyphbl, COJAEPKAHHS 33 2 Ha60pr0PH"
3KONOTHS (POTOCHHTE3a.  |YIVICKHCIOTHI, YCITOBHIA MHHEPAIBHOTO [UTaHHS, suammi, 2011. - 471
BojI0CHAOKeHUs. KomIeHcalmonHas Todka mpH (OTOCHHTESE. c. (45K3.)
Cyrounbiii  xox (orocunte3a». IloAroToBKa OTBETOB Ha
KOHTPOJILHBIE BOIIPOCHL
[ToAroToBKa K IPAaKTHMYECKOMY 3aHATHIO C HCIHOJIb30BaHUEM KontponbHas |Xenar I'.-B.
KOHCIIEKTA JIEKIMM ¥ PEKOMEHIYEMOM JmTeparyphl. Paszbop [UCbMEHHas |BHOXUMHUS
BonpocoB «I nukonu3 (3HaueHue (GochopuIupoBaHus TeKCO3bI, pabota. pacTeHHi. -
Paszen 4. J{pixarme l-e u 2-e Cy6CTpaTHOCU(bOC(l)OpHJ‘IHpOBaHI/Ie, 0OpalleH bl TectupoBanue. )h{lééiHHOM.
4 5T 7 TIMKOJIN3, SHEPIETHIECKMA BRIXO/| TNMKONM32, HCIONE30BAHAE o4 op 4 KOHTpOIIBHBIC paToOpHit ]
pacTeHnu. [eMma 3Hanmi, 2011. - 471
MPOMEKXYTOYHBIX TMPOAYKTOB M NHPOBUHOTPAIHON KHUCIOTHI). BOIIPOCHL. ’
XUMU3M JIBIXaHUS. ukn 1gu- M TpUKapOOHOBBIX KuCiOT (umkn KpeGea)y. Brmonmenne | (4 0x3.)
Boinonuenne cxembl «Llentpanbhas poab 1mkina Kpebea B CXEMBDL

MeTaboNIM3Me PacTUTENIBHOW KIIeTKW». [10AroToBKa OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Pemrenue 3amau.




CamocTosiTenpHas padoTa o0yyaromumxcs VYuebHo-
o METOANYECKOE
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh HEHOHRO® obecrieyeHue
Bun camocTosTenpHO# paboThI CPENCTBO .
BBIIIOJIHEHUSI (gac.) CaMOCTOSITEIbHOUN
paboThI
[MoaroroBka K MNPaKTUYECKOMY 3aHATHIO C HCIIOIB30BAHUEM TectupoBanue Xennr I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEeHJIyeMoW juTeparypbl. Pasbop Buoxumus
BompocoB  «CyOcTpaTsl  OBIXaHWSA W JBIXaTCIBHBIHA pacTeHui. -
xodpduument. DPppexr IMactepa. 3aBUCHMOCTH IBIXaHHMS OT M.:BMHOM.
BHEIIHUX U BHYTPEHHUX (akTopoB. BnusHue Ha JpIxaHHe Jlaboparopus
Temriieparypbl, koHueHrpauu CO2, cBera, Copep)KaHue BOJIBI, sHanmid, 2011. - 471
Passien 4. Jlpixamue MHHEPAILHOTO MTHTAHHS. V3MeHeHNEe MHTCHCUBHOCTH JIBIXaHUS Mocﬁéiyiilﬁ};z{o—
N B OHTOTI'€HE3€ PAaCTEHHID».

4  |pacTenuid. Tema 4. 35 2 TEHETHYECKHE
Perynsius u axonorust OMoXUMHYEcKre
JIbIXaHUSI. MCTOIBI B

COBPEMEHHOII
OMOJIOTHH pacTeHUH
[OnexTponHsIi
pecypc]. - M:
BMHOM.
JlabopaTopus
3nanuii, 2012.
[ToaroToBKa K NPaKTHYECKOMY 3aHATHIO C HCIOJIB30BaHHUEM TectupoBaHue Xenar I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEHIyeMoW mmTeparypbl. Pa3bop Buoxumus
BONpocoB «CTPyKTypa u GPU3HUECKre CBOWCTBA BOJIBI B JKUIKOM pacTeHuit. -
Paznen 5. BonHslil pexXUM |y teeprom cocTosHim. BImsHIE SMEKTPONNTOB M HEMIONSPHBIX M.:BUHOM.
4 pactenuit. Tema 1. Ipyln Ha CTPYKTypy BOABL. B3amMOmEHCTBHE BOABI € 36 2 JlaGoparopus

Bopauerii oOMen
PacTUTEIHLHOMN KIICTKH.

KOMIIOHEHTaMHU MPOToIa3Mbl. DOpPMBI BOJIBI B PACTHTEIBHBIX
kieTkaX. OCMOTHYECKHE SBICHHS B PACTUTEIBHBIX KIIETKaX.
Ocmomerpsl drotporre u [lpeddepa. 3akonsr ocmoca. Typrop u
cocyllas cuia, uX 3HaueHue AJs pacTeHHd. 3HaYeHHe BOABI IS
KU3HEAEATEIbHOCTH PACTCHUI.

3Hanwmi, 2011. - 471
c.




CamocTosiTenpHas padoTa o0yyaromumxcs

VYuebHo-

METOTUYECKOe
Onenovynoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh obecrieyeHue
Bun camocTosTenpHO# paboThI CPEICTBO .
BEITIOTHEHUS (gac.) CaMOCTOSITEILHOM
paboThI
o IMoaroToBKa K MPAKTHYECKOMY 3aHSITHUIO C HCIOJIb30BAHHEM Konnoksuym. Xennr I'.-B.
Paszgen 5. Boauslil pexxum N

o KOHCIIEKTa JIEKIMM M PEKOMEeHJIyeMoW juTeparypbl. Pasbop TectupoBanue broxumus

pactenui. Tema 2. BorpocoB «IlepeBurKeHNE BOIBI IO TKAHAM H COCYIaM». pacTeHuii. -

4 |[loctymiienue u 36 1 M.:BUHOM.
TPAHCIIOPT BOJIBI B Jlaboparopus
pacTeHHH. 3uanuii, 2011. - 471

C.
[ToaroToBka K NPaKTHMYECKOMY 3aHSATHIO C HCIOJIb30BaHHUEM Konnoksuym. Xenar I'.-B.
. KOHCIIEKTa JIeKIIMKM KM PEKOMEHIyeMOW JuTeparypbl. Pasoop TectupoBanue Broxumus
Pasznen 5. BoaHbli pexum BonpocoB: «lloHATHE O TPOAYKTHUBHOCTH TPAHCIHUPALUH. pacTeHuii. -
4 |pacrenwmii. Tema 3. CyTOYHBII X0 TPAHCITHPAIHM. 37 1 M.:BUHOM.
Tpaucnupanusi. Jlaboparopus
3Hanwmi, 2011. - 471
c.
. IToaroToBKka K NPaKTUYECKOMY 3aHATHIO C HCHOJNB30BaHHEM TectupoBanue Xenar I'.-B.
Pasnen 5. BomHbI PEKUM |oucrexta neximu pekoMeHyemoii nureparypbl. Pazdop KCP Buoxumus
PacCTCHUM. Tewma 4. BONpocoB  «OCOOEHHOCTH BOJHOTO OOMEHa Yy pPa3IMYHbBIX pacTeHuil. -

4 Bausiaue BHEIIHUX U 9KOJIOTUYECKUX TPYMNI pacTeHuil (rurpoduthl, Me30(HUTHI, 37 2 M.:BMHOM.

BHYTPEHHUX (DAKTOPOB Ha kcepodute). DUIUOJIOTHYECKUE  OCHOBBI OpOIIIAEMOT0 JlaGoparopust

BOJTHBIN OOMEH pacTeHH.

3CMIICACIIHA .

3Hanwmii, 2011. - 471
C.




CamocTosiTenpHas padoTa o0yyaromumxcs VYuebHo-
METOANYECKOE
Onenovynoe
Cemectp| Hassanue pasnena, TeMsl . Cpoxn  |TpynoemMkocTh obecrieyeHne
Bun camocTosTenpHO# paboThI CPEICTBO .
BEITIOTHEHUS (gac.) CaMOCTOSITEILHOM
palboThI
[MoaroroBka K MNPaKTUYECKOMY 3aHATHIO C HCIIOIB30BAHUEM TecTupoBaHnue. Xennr I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEeHJIyeMoW juTeparypbl. Pasbop KomnoksuymM. broxumus
BoNpocoB «OO0Iee MpencTaBIeHHe O POJH KAaTHOHOB (KayHs, 3aroJIHeHUE pacTeHwuil. -
KaJblKs) B IMTAHUM M 5KU3HEIEATEIHOCTH pPacTeHUH. Biusinue TaGTHIIBL. M.:BUHOM.
KAaTUOHOB Ha KOJUIOUJHBIE CBOMCTBA LIUTOILIA3MBI U CTPYKTYPY Jlaboparopus
Paszen 6. MunepaibHoe ¢depmenroB.  IlpencraBienne 00  aHTarOHW3ME  HOHOB. sHanuid, 2011. - 471
c.
niTanme pactenuii. Tema Owusnonornyeckas poib Kalus, HATPUSA, KaIbIHA, MAarHUL.
VYuactue xene3a B oOMeHe BemiecTB. Poib MHKPO3JIEMEHTOB B
4 |1. ®usnonoruueckas N 38 2
KHU3HU pacTeHuil (Monub/ieH, MapraHell, Melib, IIMHK, 00p). Cepa
POJIb SIIEMCHTOB W ec 3Ha4YCHWE i1 pacTeHHi. DOPMBI Cepbl, TOCTYIHEBIC IS
MUHCPAIBHOI'O IMTAHUA.  |pacTeHuii. MexaHu3M peayKkuuu cyibharoB y pactenuit. Ponb
¢ocdopa B mutaHun pactenuit. Jloctymasie GopMsl pochOpHBIX
coemuHeHnd. Yyactue ¢ochopa B OOMEHE  BEIICCTBY.
3anonHeHHe TaOMHMIBI O POJNM  OTAENBHBIX  3JIEMEHTOB
MHHEPaIbHOTO MUTAHUS B XKM3HU PACTCHHH.
IloaroToBka K KOHTPONBHOM pabOTe M TECTHPOBAHUIO C Xenar I'.-B.
UCIIOJIb30BAHMEM  KOHCIEKTa JIGKIMH W PEKOMEHIyeMOH Buoxumus
JINTEPATYPBI. pacteHuil. -
M.:.BMHOM.
Jlaboparopus
3Hanwmii, 2011. - 471
Paszen 6. MunepaibHOe KoHTpobHas c. (4 9K3.)
nuMTaHue pacteHuii. Tema Monexyuapio-
IMUCbMCHHAS |reHeTHUYECKUE U
4 |2. [ormomienue u 38 2
6 pabora. OMOXUMUYECKHE
MeTadoJIn3M a30Ta B
TectupoBanue [METOAPIB
pacTeHuu. COBPEMEHHOM
Ouosiorun pacteHui
[DnexrponnbIit
pecypc]. - M:
BMHOM.
Jlaboparopus

3HaHwmii, 2012.




CamocTosiTenpHas padoTa o0yyaromumxcs

VYuebHo-

o METOINYECKOE
Cemectp| HasBanue pasiena, TeMbl y Cpoxi  |Tpymoemkocts| o cHOMHOC 1 (Gecneuenne
Bun camocTosTenpHO# paboThI CpeACTBO .
BEITIOTHEHUS (gac.) CaMOCTOSITEILHOM
paboThI
[ToaroroBka K NPAaKTHUYECKOMY 3aHATHIO C MCIOJb30BaHHEM Xennr I'.-B.
Pa3zien 6. MuHepanpHOe |KOHCIEKTA JIEKIMH H pekoMeHayeMoll nuteparypsl. Paz6op Bnongfm
UTAHHE paCTeHHﬁ. Tema BOIIPOCOB «3aBUCHUMOCTh CKOPOCTH nornomeﬂfm BEIIECTB OT UX Pa.CTeHPM -
4 |3 Biusmue BHELIHNX KOHIIEHTpallud B cpejge.  BzauMopeiicTBEe  HMOHOB. 38 9 KomoksuyMm M.:BMHOM.
Konnenrpauus BOZOPOJIHBIX HOHOB. Temneparypa. : Jlaboparopus
(hakropos Ha Konrnenrpanus kuciopoma. Ceer. BiustHue Bopl. PUTMHYHOCTS 3Hanmii, 2011. - 471
TIOIJIOIICHUE BEUICCTB. MOTJIOLLIEHUSY. C.
[ToaroroBka K MNPaKTHYECKOMY 3aHATHUIO C HCHOJB30BAaHUEM Xenar I'.-B.
Pasnen 7. Poct KOHCIIEKTa JIEKIMHU M PEKOMEHIyeMoi nureparypsl. Pa3bop EPIOXI/IMEM
pasBHTHE pacTenuii. Tema BompocoB «bonbmras kpusas pocta mo Cakcy. da3bl OHTOreHe3a PacTCHuu. -
4 pacTUTENbHON KIIETKUM. BiusHHEe Ha pOCT pacTeHHH H HUX 39 2 Tectuposanue| M- :BUHOM.
1. Obume OpraHOB TEMIIepaTyphl, cBeTa (poiib (UTOXpOMA), adpaluH, JlaGoparopus
3aKOHOMCPHOCTH POCTA. |pGecrieueHHOCTH BOJIOI. 3Hanui, 2011. - 471
c.
Pasznen 7. Poct n IloaroroBka K IPAaKTHYECKOMY 3aHATHIO C HCIOJb30BaHUEM
pas3BuTHE pacTeHuii. Tema [KOHCTIEKTa JEKIMH 1 pekoMeHayemMoil nuteparypsl. Paz6op Permrertie
4 2. OCHOBHEIE BOIIPOCOB «Poib ¢uToxpoma u (UTOrOPMOHOB. 39 2 3a1au.
3aKOHOMEPHOCTH M 3TaIbl Jldepermmarys nosay. TectupoBanue

OHTOI'CHC3a paCTeHHﬁ.




CamocTosiTenpHas padoTa o0yyaromumxcs VYuebHo-
METOIUYECKOE
OnexnouHoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh obecrieyeHue
Bun camocTosTensHOR paboThI CpeACTBO o
BEITIOTHEHUS (gac.) CaMOCTOSITEILHOM
paboThI
IlonroroBka K TECTHUPOBAHHIO c HCIOJIb30BAHUEM
PEKOMEHTyeMOU JIUTEpaTypsbl. Pa360p BOIIPOCOB
«Y CTOWYUBOCTh KaK TPUCIIOCOOJICHHE PACTCHHH K YCIOBHSIM
. cymectBoBaHusa. OOLIMe MPUHIMIBL AJAaNTHBHBIX PEaKIUH
Pa3nen 8. YcroitunBocth pacrenuil. Ilonarue crpecca, MeEXaHU3MBbl CTpECCAa y PACTEHUM
pacrenuii. Tema 1. Ha KJIETOYHOM, OPraHM3MEHHOM U IOIMYJISIMOHHOM YPOBHIX.
4 |BnusiHME CTpEeCcCOBBIX 3acyXOyCTOHYMBOCTh M KaPOCTOUKOCTH. XOJOJIOCTOMKOCTD H 40 4 TectupoBanue

(hakTOpOB Ha pacTEHUS U
ajanTaius K HUM.

MOPO30CTOMKOCTh. Y CTOWYMBOCTh K 3aCOJICHUIO. Y CTOHYMBOCTD
K aHa’poOuosy. [a3oycToiumBOCTB. YCTOWMYMBOCTH TMPOTUB
WHQEKIIMOHHBIX  3a00JCBaHUH W JAPYTUX  OHOJOTHYSCKUX
¢dakropoB. Crpecc u aganranus. OOmKME  TPUHIUIIBI
HaJIeKHOCTH PACTUTEIBHOTO OPTaHU3May.

OO01muii 00BeM CaMOCTOSTETLHOM PabOTHI IO qUCTHILTHHE (Jac) — 43

N3 HuX 00beM CcaMOCTOATENbHOW pabOThl € HCHOJb30BAHHEM 3JIEKTPOHHOIO O0yYeHHs W
AUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TeXHOJI0THIl 36 (Uac)




4.3 Conepxxanue y4eOHOro MaTepuasa
Pazoenvt 7 u 8 npoepammer exnouarom cooepoiicanue 010k08 5 (I enemuka onmozenesa
pacmenuit) u 4 (I'enemuxa ummynumema pacmenuit) mooyis “‘I'enemuxa pacmenuii”.

Pasznen 1. BBEAEHHUE

Tema 1. [Ipeamer, 00beKT, 32124 (PU3NOJIOTHN PACTEHHUI.

@u3noIornsl PAaCTEHUN KaK HayKa O XKU3HEAEATEIbHOCTU pacTeHui. OCHOBHBIE dTallbl
pazButug (usnonoruu pacteHuil. MeToasl (U3MOJIOTUM pACTEHHM, CBA3b C JPYTHMMH
O6uosornyeckuMu Haykamu. OOBEKT (PU3MOJIOTUN PACTEHUH - dyKapHOTHUecKue (oToTpodHbIE
opraHu3Mbl. MecTo 3eJeHbIX pacTeHUuN B HPKOHOMHUKE mpupoibl. Kocmuueckas poiib 3eleHbIX
pacrenuii. OCHOBHbIE 33124 (PU3HOIOTUU PACTEHUH:

Paznen 2. ®U3HONOT U PACTUTEJILHOMN KJIETKHA

Tema 1. OcoGeHHOCTH CTPOEHMS PACTUTEIbHON KJeTKH. OCOOCHHOCTH CTPOCHUs
PACTUTENBHBIX OPTaHW3MOB B CBSA3M C aBTOTPO(HBIM THUIOM NHUTaHUA. OOLIME NPUHIUIIBI
OpraHu3alMi KMBBIX CTPYKTYp (OMOMOIMMEpBl, MEMOpaHbl, MPUHLUUI OTKPBHITBIX CUCTEM,
CUCTEMBI PEryJysiliiH, CHOCOOHOCTh K aKKYMYJISILIMM U TpaHcpopmanuu sHepruu). OcobeHHocTn
CTPOEHHUSI PACTUTEIbHOW KIIETKHM, KJIETOYHBIE OPraHOM[BI, IUIACTHIBI, BaKyoOJlb, KJIETOYHAs
cteHka. OCOOEHHOCTH CTPOCHUS PACTUTEILHOT0 opraHnu3Ma. OCHOBHbIE OpraHbl U UX (PyHKLIUU.

Tema 2. Cucrembl peryiasnmu. L[eI0CTHOCTh pacTUTENIBHOTO OpraHU3Ma U CUCTEMBI
perymsinuu. Mepapxusi cucteM peryiasuui. BHYTpUKIETOUHbIE CUCTEMBI PETYJISLIMUA: HA YPOBHE
(depMeHTOB, TeHHas, MeMOpaHHas. MEXKIETOYHbIE CHCTEMbl PpEryJsaluu: Tpodudeckas,
rOpMOHaJIbHAs, dJeKTpodusnonoruueckas. PasapaxumMocTe Kak OCHOBA M pe3ysbTar
MUHTETPAJIbHON 1€ATEIbHOCTU CUCTEM PETYIIALINH.

Paznen 3. ®OTOCUHTE3
Tema 1. UcTopusi oTkpbiTusi poTocunTe3a. Bruag [Ipuctiu, lleene, MUurenraysa, Ceneobe,
Coccropa, bycenro, Cakca B uccienoBanne porocunresa. 3HaueHue pador K.A. Tumupsizera B
obmactu ¢orocunTe3a. TUMHUPSA3EB O KOCMUUYECKON POJIM 3eNeHbIX pacTeHuil. O0iee ypaBHEeHHE
dotocunreza. I[lpoucxoxnenne O2, BwImenasieMoro mnpu ¢GorocuHTede (rumnore3a baiiepa,
npezncrasienus A. H. baxa o ¢oronuze Bonsl, pabotsl Bunorpanosa u Teiic, Pybena u Kamena).
CsertoBas u TeMHOBas (a3bl.

Tema 2. IIurmeHTHI 3eJIeHBIX pacTeHHil, HX KJIaccupukanus. 3Hauenue pador M.C.
[IBera. Ctpoenue xmopodwina). Pasubie ¢popmbl xmopoduiio. Ousndyeckne U XUMUIECKUE
CBOWCTBA XJIOPO(HIUIA, CBA3aHHBIE C OCOOEHHOCTSIMH €ro CTPOCHMS (CIEKTp IOTJIOICHHS,
¢dmroopecuenuusi, Qochopecuenuus, runpododbHsle U rUApouIbHbIE TpymIbl). CrocoObl
JIe3aKTUBAIMK BO30YKJIEHHOTO COCTOSIHUS XJIOPO(UIIa: MUTPALlUU SHEPTUH, HOTOXUMUYECKas
paboTta. OUKOOWINHBI, CTpOoeHUE U (U3UKO-XMMHUYECKHUE CBOMCTBA. SIBJIeHHE XpOMaTH4eCKOU
KOMIUIEMEHTApHOHU aJaNTaluy y BOAOPOCIEH. Kaporunouapl, wux  kinaccudukanus u
cTpykTypa. OU3NKO-XMMUYECKHUE CBOWMCTBA. bHOCHHTE3 KapOTHHOWIOB. Pojib KapOTHHOWAOB B
npoiiecce GOTOCHHTE3A.

Tema 3. CeroBas ¢a3a ¢orocunrTesa. OyHKIMOHATBHAS AKTUBHOCTH XJIOPOILIACTOB.
Peakuus Xunmna. ®@otoBoccranosnenne HAJI® u dorodochopunupoBanne (ApHOH, pabOTHI
Kpacnosckoro). IlpencraBnenne o AByX MUTMEHTHBIX cucTeMax (3QQeKT ycuneHus IMepcoHa)
[IpencraBnenne 00 aKKyMyJLUMH, MHUIPAlMd W TpaHCcOpMalMud HHEPruM CBeTa B
(OTOCMHTETUUYECKUX E€AVMHMIIAX U MX PEaKIMOHHBIX LeHTpax. CocTaB U (pyHKIIMOHUpOBaHUE | U
II dboTocuctem. Henuknuaeckoe dhoTodochopunupoBaHue. [{uxmaeckoe
dorodochopumpoBanue. [ceBponuknuyeckoe dorodochopunrpoBanue.
XemuoocMoTHueckas rtumnote3a (orodochopunupoBanus (Mwutuen). KBaHTOBBIA BBIXOJ
dorocunTe3a. DP(HEKTUBHOCTH MCIIOIH30BAHUS KPACHBIX U CUHUX JIYUICH.

Tema 4. TemuoBasi ¢a3za ¢orocunrtesa. Ilyty yriaepoma B ¢otocuntese. [loucku
nepsuuHoro akuentopa CO2 B pabGorax rpynnsl KampBuna. Ilukn KanbBuna (Cs-myTs).
Ouxkcarus CO2 dochoenonnupoBunorpaanoi kucnoroit (Cs- myth; Tapueckuii, Kapnunos,



Xota u Cmak). ['nukonatHeid myTh (doToapixanue) B ¢oTocuHTe3e. PazHOOOpa3ue mpoayKToB
dotocurTe3a. POTOCUHTETHICCKUN KOI(PPHUITUEHT.

Tema S. Perynsiuus u 3xos0orus GorocuHTe3a. DHIOTEHHBIE MEXAHU3MBbI PETYJIALNN
doTtocunTe3a. Perymsauus cBetoBod cramuu ¢doTocuHTE3a SIBIeHHE (POTOCHHTETUYECKOTO
KOHTpoyis. Perymsanus akTuBHOCTH (OTOCHHTETHUECKHX (epMeHTOB. Perynsimus 1ukia
KanpBuna. Perymsmust mpoiieccoB (OTOCHHTE3a B 1IE€JIOM PACTEHUHU. 3alIUTHBIE MEXaHU3MBbI
dorocunTesa. Okomorusi (orocuHTe’a. BnusHMEe cBera, TeMIepaTrypbl, COAEpIKAHUSA
YTJIEKUCIIOThI, YCIOBUH MHHEpalIbHOrO MUTaHMs, BOAocHaOkeHusa. KommneHcalmoHHash TOYka
npu porocuntese. CyTouHbIH X011 POTOCHHTE3A.

Paznen 4 - JILIXAHUE PACTEHUI

Tema 1. WUcropusi pa3Butusi ydenuss o ;abixanum. Bxrnaag JlaByaswse, I[lleerne,
Nurenraysa, Coccropa, [llenbaiina B mcciieoBaHre mporecca apixaHus. IlepekucHas teopus
ounonorundeckoro okucienus (A.H. bax). Ilpencrasnenne o0 akTUBanuu Bojgopoaa B paborax
baxa. Teopust npixanust Ilammaguna. Pab6oter Bumanma. Ilpoucxoxknenune kuciopoma B COz2,
BBIICTIIEMOM TIpH JbIXaHUHW. B3auMocBs3b AbixaHus U OposkeHus; Teopusi KocterueBa o
TEeHEeTHYECKOH CBSI3U JIbIXaHUs U OpokeHus. Tunbl Opoxenus. CoBpeMeHHbIE NpeACcTaBIeHUs 00
aHa’pOOHON 1 adpoOHOM (ha3ax JBIXAHUA.

Tema 2. Xumusm abixanusi. CBoiicTBa (pepMEHTOB KaK OEIKOBBIX KaTaIM3aTOPOB. THITBI
OKMCINTENbHBIX  peakiuil.  Oxcupopeaykrassl.  OkcureHaspl.  I'nukonn3 — (3HaueHHe
dbochopunupoBanus Tekco3bl, l-e m 2-¢ cyOcrpaTHoe QochopuaupoBaHue, OOpaIICHHBIN
[JIMKOJIM3, SHEPTeTUUECKUI BBIXOJ TJIMKOJN3a, UCIOJIb30BAHUE MPOMEKYTOUYHBIX MPOIYKTOB U
MUPOBUHOTPAAHOW KHUCHOTHI). Ilukn 1u- w  TpukapOoHOBBIX KHCJIOT (mukia Kpebca).
[muokcwiaTHeIA UK W TIOKOoHeoreHe3. I[leHTo3odocdaTHbll MyTh OKHUCIICHUS TIIIOKO3BI.
B3auMocBs3u myTel OKHCIIEHHMS TIJIIOKO3bl. OJHEpPreTMYeckuii BbIxoj Imkia Kpebca wu
neHT030(0ochaTHOTO ITyTH, UCTIOIB30BaHUE TPOMEKYTOUHBIX POTYKTOB.

Tema 3. JHepreTuka AbIXaHusi. DJIEKTPOH-TPAHCIIOPTHAS LIENb, CTPYKTYpa U (pyHKUIUU
MUTOXOHJIpHA. XeMHOOCMOTHYECKasi TeOpUs OKHCIUTENbHOTO (ochopunupoBanuss Murdena.
Pazobmienne 31eKTpoH-TpaHCHOPTHOW nenu u  ¢ocopmirpoBanus. PazHooOpasue mnyrteit
MepeHoca »JJIEKTPOHOB U TPOTOHOB Y pACTEHHH KaK MPUCHOCOOIEHHE K  YCIOBUSAM
cyuectBoBaHus. L{luanuapesrcTeHTHas 3IEKTPOH-TPAHCIIOPTHAS LEMb.

Tema 4. Peryasiuus u 3Kosorusi abixanusi. CyOcTpaThl IbIXaHUS W JbIXaTEIbHBIN
koa¢ppument. Iddekr [lactepa. 3aBUCUMOCTD IbIXaHUS OT BHEIIHUX U BHYTPEHHUX (DaKTOPOB.
Bnussnue ©Ha npixanue Ttemmneparypsl, KoHueHTpauuu CO2, cBeTa, COAEp:KaHHUE BOBI,
MUHEpaJIBHOTO MUTaHus. lI3MeHeHne MHTEHCUBHOCTH JIBIXaHUsI B OHTOTEHE3€ PACTCHUM.

Pa3nea 5. BOJHBIN PEXKAM PACTEHUAM

Tema 1. Boanblii 00MeH pacTuTenbHOM KJeTKkU. CTpykTypa U (PU3UYECKHE CBOWCTBA
BOJbl B JKUJIKOM WU TBEPJOM COCTOSHHMH. BIMSHUE 3JIEKTPOIUTOB M HEMOJSPHBIX TPYII Ha
CTPYKTYpy BOABl. B3amMojeiicTBHe BOIBI C KOMIIOHEHTAMHU MPOTOIUia3Mbl. DOpMBI BOIBI B
pacTUTENbHBIX KieTKaX. OCMOTHYECKHE SBJICHHS B PACTUTEIBHBIX KJeTKax. (OcMOMETpHI
Hrotpomre u [1dpeddepa. 3akonsr ocmoca. Typrop u cocyiias cumna, UX 3HAYCHHUE I PACTCHHM.
3HaveHHe BOJIbI JJIS )KU3HEACSITEIIbHOCTH PaCTeHUH.

Tema 2. IloctymiieHHue W TPaHCHOPT BOAbI B pacteHuu. Dopmbl BOABI B ITOYBE.
HoctynHast 1 HenocTymHas Bojaa. Onpenenenue kodpdunmenta 3aBsaanus. [lormomeHne Bosl
pacTUTEIbHBIMU KJIETKaMHU B Ipoliecce Tuaparanuu OunokosouoB. OOIiee NpeacTaBieHUE O
HUKHEM UM BEPXHEM KOHLEBBIX JIBUTaTeIsX IMOIJIONIEHUs BoOJbl pacTteHusmMu. KopueBoe
naBieHue (Tlad  pacTeHWW, TyTTalks, MPEANojiaraéMblii  OCMOTHYECKMM MEXaHH3M).
[lepeaBuxeHue BOABI IO TKAHSAM U COCYIaM.

Tema 3. Tpancnupamusi. CTpyKTypa JUCTa B CBSA3U C SIBJICHUEM TpPaHCIUPALINH,
YCThUYHASL U KYTUKYJIsIpHas TpaHcnupanus. 3akoHsl lanerona u Credana o quddysun napos
Bo/bI. Du3MoIOrUs ABMKEHUS YCThHIL. Perynsuus Tpancnupanuy. 3HaueHne BOCXOASIIEro ToKa
BOAbl Jyisg pacTeHus. lloHsatne o0 NPOAYKTHUBHOCTH TpaHcnupanuu. CyTOYHBIM XOJ
TpaHCTIHPAIUH.



Tema 4. Bausinue BHEIIHUX U BHYTPEHHHUX ()AKTOPOB Ha BOJAHBIN 00MEH pacTeHH.
Oco0eHHOCTH BOJHOTO OOMEHA Yy PAa3IMYHBIX SKOJOTHUECKHX TPYNI pacTeHUu (TUTrpoduTHI,
Me30(HThI, KCepopuTh). PU3HNOTOTMYECKIE OCHOBBI OPOIIAEMOT0 3eMJIEIEIHI.

Pasnes 6. MUHEPAJILHOE IUTAHUE PACTEHUI

Tema 1. ®dusnosornyeckasi poJib 31eMEHTOB MUHEPAJbLHOI0 NUTAHUS. DJIEMEHTHBIN
XMMHYECKHM COCTaB pacTeHHil. Makpo-, MUKpO- M YJIbTPAaMUKpPOdJIeMEHThl. Hakormienue
OTJICIBHBIX 3JIEMEHTOB pacTeHusiMu. OOIee MpeCTaBICHNE O POJIM KATHOHOB (KaJIHs, KAJIbIINS)
B IIUTAHUM U JKU3HEICATCIBHOCTH PACTCHUI. BiMsHME KaTMOHOB Ha KOJUIOMJHBIE CBOMCTBA
IUTOIUIa3MBI U CTPYKTYpY ¢epmenToB. llpeacraBienne o0 aHTaroHM3Me HOHOB. YuacTHe
KaTUOHOB B TeHepauuu OuonoreHuuanoB. HelTpanuzauus W30BITOYHOM KHUCIOTHOCTH.
dusnonoruyeckast posib Kajius, HaTpusl, KaJdblKs, MarHus. Y4acTue keje3a B 0OMEHE BEIIeCTB.
Posb MUKpO3/1EMEHTOB B *KHM3HM pacTeHUN (MOJIUOJEH, MapraHel, Melb, HUHK, 60p). Cepa u ee
3Ha4eHUE Il pacTeHud. DOpMBI Cepbl, JOCTYIHBIE I pacTeHUH. MexaHus3M penyKUUH
cynbdaTtoB y pacteHuid. Ponb ¢ocdopa B nuranuu pacrenuid. Jloctymubie ¢hopmbl hochopHBIX
coenuHeHui. Yyactue ocdopa B 0OMEHE BEIIECTB.

Tpancnopr BemectB. IlocTymieHue BemiecTB B KIETKY PACTEHUH W IEPBBIE TEOPUU
U30MpaTeNbHOrO  TOTJIOMeHHs  BemecTB. [IpencraBieHne o0  Kaxymemcs CBOOOTHOM
MPOCTpAaHCTBE. AKTHUBHBIH M TIACCUBHBIH MEMOpaHHBIM TpPAHCHOPT. ODJIEKTPOXHUMHYECCKUE
MEXaHU3Mbl TOCTYIUIEHUS HOHOB B KIETKy. VoHHble Hacochl. KOHTakTHbII OOMEH Mexay
[OYBEHHBIMHM KOJUIOMJIAMH M KJIETKAMH KOpHS. MeXaHu3Mbl MEMOpPaHHOI'O TpPaHCIOPTa
MeTaboIUTOB. DHA0-, 9K30- U NMUHOIUTO3. J(anpHuil TpaHCHOPT (POJb aroIuiacTa, CUMILIacTa u
sHpomiacta). CTpyktypel ¥ (QyHKIuu 1miazmonecMm. DiosmHbIN TpaHcnopT. KcunemHbIi
Tpa"cnopt. [lyTh acCUMUIIATOB OT XJIOpoIUIacTa 10 NOTpedstoumx opradoB. Ilpencrasienus o
MEXaHM3Max JaJIbHEro TpaHcnopTa. ATTparupyoiee Acicteue Tkaned. OTIIOKEeHHe B 3a11ac.

Tema 2. Ilorsomenune u Meradou3m azora. CoaepkaHuE a30Ta B OPraHax pacTEHU.
[TocTosiHHBIE ~ OOMEH  a30TUCTBIX COEIMHEHUN B  PACTUTENbHBIX TKaHAX. ['pynmsl
a30T(PUKCHUPYIOLINX OPraHU3MOB: KiyOeHbKoBbIe OakTepun (beliepuHk) u apyrue CUMOMOHTHI,
CBOOOJHOXKUBYIIME TMOYBEHHble OakTepun (Bunorpaackuii, beliepunk), Oakrepuu, rpudbl u
CHHE3eJICHbIE BOJIOPOCIM B MOYBaX M BojgoeMax. Cxema (UKcAllMM MOJIEKYJSPHOTO a30Ta.
CumOunotuueckass a3oTQHUKCAlUsi B KOPHEBBIX KiIyOeHbKax OO0O0OBBIX. AMMOHHU(pUKALHS.
Hutpudukanus. leantpudukanus. Peqykuns HUTpaTOB B paCTCHHUSX.

Tema 3. Bausinue BHemHUX (akTOpoB Ha mnorJoumeHue BemecTB. [louBa u ee
CBOICTBAa. 3aBHCHUMOCTb CKOPOCTH IIOTJIOIIEHUS BEILECTB OT HMX KOHLEHTPALlUU B CpeEJE.
B3anmopeiictBue noHoB. KoHIeHTpanus BOJOpOAHBIX MOHOB. Temmeparypa. KonueHTpanus
kuciaopona. Ceer. BnustHue Boabl. PutmuuHOCTH mnornomeHus. du3noIorndyeckue OCHOBBI
npUMeHeHus ynoopenuil. ['uapononuka.

Paznen 7. POCT U PA3BBUTHUE PACTEHUIT

Tema 1. O0mue 3akoHoMepHOCTH pocta. OO0Iee MpeacTaBIeHUE O POCTE PACTCHHI.
Tumbl pocTa y pacTeHUi: aNUKaNbHBIM, WHTEPKAJSAPHBIA, paadanbHbIi, Oa3anbHBbIMH,
paBHOMepHBIN. bonbmas kpuBas pocta nmo Cakcy. da3pl OHTOT€HE3a pPAaCTUTEIBHOM KIIETKH.
BnusiHue Ha pocT pacTeHUil M UX OpPraHOB TeMIIEpaTyphl, cBeTa (poib (PUTOXpOMa), adparuH,
obecrnieueHHOCTH Bojoi. KoppenstuHblit pocT opraHoB. CyTouHasi U Ce30HHAs IEPUOIUIHOCTh
pocTa. PU3M0I0rUs NOKos (TIIyOOKUH U BBIHYKJICHHBIH IMOKOM). YTIpaBIeHHE TOKOEM.

Tema 2. OcCHOBHbIC 3aKOHOMEPHOCTH H IJTalbl OHTOreHe3a pacreHuil. Da3zpl
UH/IMBUAYAIbHOTO DPAa3BUTHUA pPACTeHMH: SMOpHUOHAJbHAsl, IOBEHWJIbHAs, TE€HEpPAaTUBHAs U
ceHWIbHasg. DakTopbl, peryiupyoolue LOUKI HHIMBUIYAJIbHOTO pPa3BUTHS. SpoBu3anus.
®oronepuoausMm. Ponbp ¢dutoxpoma u ¢uroropmonoB. [luddepennmanus mnoma. OOmme
IPUHLAINBL PETYyJALUN DPAa3sBUTUS PACTCHHU. ['€HeTHYeCKMe OCHOBBI PETyJIALUU PAa3BUTHUSA
pactenuii guroropmonamu. ['eHeTmueckuil KOHTPOJIb MopdoreHneza pacteHuid. I'eHeTHUYECKHIA
KOHTPOJIb Pa3BUTUS pPa3HbIX JOMEHOB 3apojplia. ['€HEeTHYECKMH KOHTPOJIb pPa3BUTHUSA
anMKaJIbHOW MEPUCTEMBI TI00era, TUCTa, KOpHS. | eHeTnYecknii KOHTPOJIb MHULIMAIIMH LIBETCHHS,



pa3BUTUS MEpPUCTEMBI LIBETKa M opraHoB IBeTKa. ABC-monenb IeHeTH4ecKoro KOHTPOJIS
pa3BUTHA LBETKA.

Pa3znen 8. YCTOMYNBOCTH PACTEHUI

Tema 1. Buusinue crpeccoBbiX (AKTOPOB HA paCTeHHMs M AJaNTalUs K HHUM.
YCTOHYMBOCTh KakK MPHUCIIOCOOJICEHHE PpAacTeHUH K YCIOBUSAM cyluecTBoBaHus. OOmue
NPUHIMIB aIalTUBHBIX peakuuii pactenuil. [loHsTue cTpecca, MexaHU3MBI CTpecca y
pacTeHMiH  Ha  KJIETOYHOM,  OPraHU3MEHHOM U TOIYJSLHOHHOM  YpPOBHSX.
3acyXOyCTOMYHMBOCTh M KAPOCTOMKOCTb.  XOJOJOCTOMKOCTH M MOPO30CTOMKOCTb.
YCTOHYMBOCTD K 3aCOJICHHIO. Y CTOMYMBOCTh K aHa’poOuosy. I'azoycroitunBocts. IloHsATHE
uMMmyHuTera pacrenuid. Bxmag H.M. BaBunoBa B wu3ydeHuM mpoOJeMbl WMMYHHUTETA.
OcHoBHbIE BO30OynuTenu Ooje3Heid W Bpenutenu pactenuil. Ilpaktndeckoe 3HaYeHHE
M3Y4Y€HUsT TE€HETUKM HUMMyHUTeTa pacTeHud. (OCHOBHBIE THUIIBI MMMYHHUTETa PACTEHUMU.
BpoxieHHbIl aKTUBHBIM UMMYHHUTET — YCTOWYHBOCTH K OOJIe3HH, KOTOpasi o0ecreuynBaeTcs
CBOMCTBAMM DPACTEHUH, MPOSBISAIOIIMMUCS Y HUX TOJIBKO B CIy4ae HaIaJeHUs IaTOreHA.
Tunel aKTUBHOTO HMMMYHUTeTa — HecnenuuuHblid (0a30BBIH  MMMYHUTET WU
TOPU30HTAJIbHAS YCTOMUMBOCTh) U crienu(UYHbIN (BepTUKAIbHAS WIH pacocrenudpuieckas
yCTOWYMBOCTh). [IpHOOpPETeHHBII WMMMYHUTET pPACTCHUN, OCOOEHHOCTH, OTJIHYUS OT
MPUOOPETEHHOT0 UMMYHUTETA KUBOTHBIX.

4.3.1. TlepeuyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aAHITHI U JIa0OPATOPHBIX PadoT

Ne No HaumenoBanue TpynoemkocTh Ouenounbie | Popmupyembie
I/H | pa3geja CEMHMHAPOB, (gac.) cpeacrea KOMIIETeHLIHU
U TeMBbI NPAKTHYECKHUX H Bcero N3 aux (MHAUKATOPBI)*
J1a00opaTOpHBIX padoT | yacos NpaKkTH4YecKas
NMOJAr0TOBKA

1 2 3 4 5 6 7

1 |21 SIBneHue mIa3Moin3a u 2 Otuer no OIIK-1
JIETUIa3MOJIN3a. 71a00paTopHO K onx 1.1
BpeMeHnnslil miiazmonus. it pabore.

[Ipmxu3HeHHOE
OKpaIIMBaHHE KIETOK
HEHTPaJIbHBIM KPACHBIM.

2 |21 Omnpenenenne 2 Oryer o OIIK-1
OCMOTHYECKOTO J[ABJICHUS n1abopaTopHOi HJIK onk 1.1
TUTa3MOJTUTHYECKUM pabore.

METOJIOM. Konnoksuym.

3 121 Omnpenenenue  cocymiei 1 Oruer o OIIK-1
CHIIBI KJIETOK n1abopaTopHO MK onx 1.1
YIPOIIEHHBIM ~ METO0M it pabore.

(o YprmpyHry) [Tucemennas
KOHTPOJIbHAS
paborTa.

4 |21 3aBUCUMOCTb  COCYLIEH 1 Oruer o OIIK-1
CHIIBI oT cTeneHn 11abopaTopHOi HJIK onx 1.1
HaCBIIIEHHS KJIIETOK pabore.

BOJIOM. TectupoBanue
5 122 CucTeMBbI PeryIsIug. 2 KomnmoxBuym OIIK-2
TecrupoBanu HJIK ok 2.1
e
6 |32 I[TurmeHTHI 3€JIEHOrO 2 Ortyer no OIIK-1
JucTa. 71a60paToOpHO HJIK onx 1.1
i pabore.
IIucemennas
KOHTPOJIbHAS
pabora.




7 |3.2 Pa3nenenue murMeHTOB Oruer o OIIK-1
METOI0OM OYMaKHOM 71a60paToOpHO WK onx 1.1
xpomarorpadun i pabore.

Konnoksuym

8 3.2 Omnpenenenue Ortuer o OIIK-1
COJEPIKAHMS 3eJIEHBIX 1abopaTopHO HJIK onx 1.1
MTUTMEHTOB i pabore.

TectupoBanu
e.

9 |33 TpaHCTIOPT 3JEKTPOHOB B KommoxkBrym OIIK-2

MeMOpaHaX TUIAKOHIOB. TectupoBanu MK onx 2.1
e

10 | 3.3 CtpoeHne u Komnoxsuym OIIK-1
(GyHKIMOHUPOBAHHE Penienue MK onx 11
AT®-cunTassl. 3a7a4.

11 | 34 Onpenenenue OTueT o OIIK-1
MHTEHCUBHOCTH 1abopaTopHO HJIK onx 1.1
¢oTocuHTE3a IO it pabore.

HAKOTUJICHUIO IMucbMenHast
OpPraHUYECKOTO YIrIiepoa KOHTPOJIbHAS
B JINCTHSAX HA CBETY paborTa.

12 | 34 YucTast IpOLyKTHBHOCTh Ortuer no OIIK-1

dorocunresa 1a6opaTopHO HIIK ok 1.1
it pabore.
Konnoxsuym
13 | 34 DoTOCHHTETUUECKHIT OTueT o OIIK-2
HOTEHIMAN (GUTOLEHO3A. 71a00paTOPHO HJIK orix 2.1
it pabore.
TectupoBanu
e
14 | 34 doronsxanue. Komnmoxsuym OIIK-1
Pemenne HIIK onk 1.1
3aja4.

15 | 35 Perymsuus u sxonorus Komnmoksuym OIIK-2
dorocunTesa. HJIK onx 2.1

16 | 4.2 O0napyxeHue Otder o OIIK-1
JETHAPOTEHas B 1abopaTopHO MK onx 1.1
pacTeHHsIX. it pabore.

KoHnTposnbpHa
s
NUChMEHHAs
pabora.
Pewenue
3ajad.

17 |43 Ornpenenenue Oruer mo MnK-1
WHTEHCUBHOCTH JBIXaHUS nabopaTopHoH HJIK ik 1.4

paborte.
Pemenne
3aaad.
KomnokBuym.

18. | 4.4 Perymnsmwmst u sxomorust Kommoksuym. OIIK-2
TTBIXAHMSL. TectupoBanue HIK onk 2.1

19. | 5.2 [octymienue u Kommoxsuywm. OIIK-1
TPAHCIIOPT BOJBI B Tecrupoanue HJIK onx 1.1

pacTeHuu




20. | 5.3 Ornpenenenue 2 Oruer o OIIK-1
HHTCHCUBHOCTH n1abopaTopHOI HJIK onk 1.1
TpaHCTIUPALIMU METOJA0M pabore.

OBICTPOTrO B3BEIIMBAHMS KomtoksuyMm.

21 | 53 Meron HHQUIBTPALUH TTO 1 Oruer 1o OIIK-1
Moy st nabopaTopHOH UK onx 1.1
onpejieIeHHs COCTOSHHUS pabore.

YCTBHIL.

22. 153 Onpenenenue cOCTOSHUA 1 Oryer 1o OIIK-1
YCTBUI] METOIOM nabopatopHoii HJIK onx 1.1
OTIIEYaTKOB. pabore.

TectupoBanue

23. |61 MUKpOXHUMHYECKII 2 Oruer mo OIIK-1
QHAJIN3 3071l 11abopaTOpHOii HJIK on 1.2

pabore.

24. | 6.2 OOHapyXeHHEe HUTPATOB 2 Oruer mo OIIK-1
B PaCTCHHUSX. 11abopaTopHOi HJIK ok 1.2

pabore.
IIucbmeHHas
KOHTpOJIbHAs

pabora.

25. 6.3 Onpenesenne ooIei u 2 Oryer no OIIK-1
paboueii 11abopaTopHOI HJIK on 1.2
afcopoupyromieit paborte.

MOBEPXHOCTH KOPHEH. Komnoxsuym

26. | 7.2 OTanbl OHTOTeHe3a 2 Kommoksuym. OIIK-2

pacTeHHi. Pemenne HJIK onk 2.1
3ajad.
4.3.2. Ilepeyenb TeM (BONPOCOB), BbIHOCHMBIX HAa CaMOCTOSITEJIbLHOE M3y4eHHe

CTYAEHTAMM B PaAaMKaX caMoCcToATeIbHO padotsl (CPC)

Ne i/ Tema 3aganue ®opmupyemasn NAK

KOMIeTeHI A
1. Pasnen 1. Beenenue. [ToaroroBka  IHCHMEHHBIX OIIK-1 HIK onk 1.1
Tema 1. IIpenmer, OTBETOB Ha KOHTPOJbHBIE
0OBEKT, 3a/1aun BOMPOCHI C HCIOJIB30BAHHEM
(usnonoruu pacrenuii, | KOHCHEKTa - JICKIMM M
JOTOJIHUTETbHON
JUTEPATYPBHI.
dopmynupoBKa
cOOCTBEHHOIO B3I[UIsAa Ha
0003HaYeHHbIE IPOOIEMBI.
2. Pasgen 2. dusnonorus IToxroroska K OIIK-1 UK onx 1.1
PacTUTENBHON KIIETKH. MPAKTUECKOMY u
Tema 1. OcoBeHHOCTH 7Ta00paTOPHOMY 3aHSITHIO C
CTPOGHHS pacTHTENbHO} | MCTIOIb30BAHMEM KOHCTIEKTa
KIETKH. JICKIIMU W PEKOMEHIAYECMOUH
JUTEPATYPBHI.
CaMOCTOSITEIbHOE H3YUCHUE
TEOPETHIECKOTO MaTepHana
1o CTPOCHHIO u
(YHKIIMOHHPOBAHHIO
OT/AENBHBIX OpraHesi
pacTuTenbHOU KJIETKH.
IMoarotoBka OTBETOB  Ha
KOHTPOJIbHBIE BOMIPOCHIL.
Paznen 2. ®uznonorus IMToxroroska K OIIK-2 UK onk 2.1
3. pacTUTENBHOMN KIIETKHU. OPaKTUICCKOMY 3aHATUIO C




Tema 2. Cucremsl
PETyJISAIHNN.

UCIOJIb30BAHUEM KOHCIIEKTa
JEKIUA W PEKOMEHIyeMOn
JUTEpaTyphbl. Paz6op
BOIIPOCOB:
«BHyTpUKIETOYHBIE
CUCTEMbl  peryjsluu: Ha
ypOBHE (EpMEHTOB, T€HHa,
MeMOpaHHAsD).
«Pa3npaxxumMocTb KakK
OCHOBaA u pe3ynbTaT
HHTCFpaJII:HOﬁ JCATCIIBHOCTH
CUCTEM peryysnuny.
[loaroroBka OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

Paznen 3. dorocunTes.
Tema 2. IIurmMeHTHI
3€JIEHBIX PACTEHUH, UX
KJIaCCH(UKAITHSI.

IToaroroBka K KOHTPOJIHHOM
pabotre W mabopaTopHOMY
3aHATUIO C HCIOJIb30BAaHUEM
KOHCIICKTa JIEKITUU i
pEeKOMEHyEeMOM
JTUTEPATYPHI. Paz6op
BOIIPOCOB: «DyHKIMH
XJIOPO(HILIOB,
KapOTHHOUJIOB u
(PUKOOUIIMHOB.
DHUKOOHUITHCOMBI.
IlogroToBka OTBETOB Ha
KOHTPOJIbHBIE BOITPOCHI.

OIIK-1

HIIK onx11

Pasnen 3. dotocunTes.
Tema 3. CetoBas (aza
dborocuHTE3A.

IToaroroBska k
MIPaKTUYECKOMY 3aHATHIO C
HCI0JIb30BAHUEM KOHCIIEKTa
JEKIUU U PEKOMEHyEeMOI
nmuTepartypsl. Pazoop
BONpocoB: «CTpoeHue u
¢dynakronupoanne ATD-
CHHTAa3bl Y PACTEHUW»,
«Perymnsmus cuare3a ATD B
xjnoporactax». [logroroska
OTBETOB Ha KOHTPOJIbHBIE
BOITPOCHI.

IK-2

HIIK omx 2.1

Paznen 3. ®orocunres.
Tema 4. TemHoBast ¢aza
¢dorocunTe3a.

IToaroroBska k
MPAKTUYECKOMY 3aHSATHIO C
HCTIOJIb30BaHUEM KOHCTIEKTa
JEKIUH U PEKOMEHyEMOI
nureparypsl. Pazoop
BOMpocoB «Ilytu
ACCUMMJISIIIMM yTIIepoJa B
pacrenusix» «CAM-
META00IU3M»,
«DoToAbIXaHUEY.
IToaroToBka OTBETOB Ha
KOHTPOJIbHBIE BONPOCHI.

OIIK-1

HIK onk 1.1

Pazgen 3. ®orocunres.
Tema 5. Perynsuus u
sKoJorust poToCHHTE3A.

IToaroroBka k
MIPaKTHYECKOMY 3aHITHIO C
HCTIONIb30BAaHHEM KOHCIICKTa
JICKIIUHM U PEKOMEHTyeMOit
nmuteparypsl. Pazoop
BOMNPOCOB «Perymnsims
nporeccoB (POTOCHHTE3A B
1[eJIOM PACTCHUH. 3alllUTHHIC

OIIK-2

UK onk 2.1




MEXaHU3MBI (JOTOCUHTE3A.
OkoJorus HOToCHHTE3A.
Bnusuaue cBera,
TEeMITepaTypPhl, COJICPKAHUS
YIJIIEKUCIIOTHI, yCIOBUH
MHHEPAITBHOTO MTUTAHUS,
BOJIOCHA0KCHHUS.
Komrmencamnuonnas Touka
pu poTocuHTE3E.
CyTouHBIH X0/1
(orocunTesay. [loaroroBka
OTBETOB Ha KOHTPOJIbHBIE
BOITPOCHI.

Paznen 4. Jlpixanue
pactenuii. Tema 2.
XUMH3M JbIXaHUS.

TToaroroska k
MIPAKTUIECKOMY 3aHSITHIO C
HCTIOJIE30BaHAEM KOHCIIEKTa
JIEKIUH U PEKOMEHTyeMOit
nuteparypbl. Pazoop
BorpocoB «[ muKom3
(3HaueHue
(bochopunupoBanus
reKco3bl, 1-e u 2-¢
cyOcTpaTHOE
(dhochopunupoBanue,
oOpaleHHbIH TIHKOJIH3,
SHEPTeTHYECKUN BBIXO.T
TJIMKOJIN34, UCTIOTb30BaHUE
MIPOMEKYTOUHBIX ITPOTYKTOB
Y THPOBUHOT PaTHOM
kucnotel). Lukn nu- u
TPUKAPOOHOBBIX KHUCIIOT
(mxi Kpebca)y.
BrimonHnenue cxemsl
«llenTpanpHas posb UK
Kpebca B meTabonusme
PACTUTENbHOM KIETKI».
IToaroToBka OTBETOB Ha
KOHTPOJIGHBIE BOIPOCHL.

OIIK-1

HIIK omx 1.1

Paznen 4. Jlpixanue
pactenuii. Tema 4.
Perynsiust u sxonorust
JIBIXaHUSI.

IToaroroBska k
MPAKTUYECKOMY 3aHSATHIO C
HCTIOIE30BaHAEM KOHCIIEKTa
JEKIUH U PEKOMEHyEMOI
nuteparypsl. Pazoop
BoTpocoB «CyOcTpathl
JBIXaHUSI U TBIXaTeIbHBIN
k03 pureHT. ekt
[Tacrepa. 3aBucUMOCTH
JBIXaHWUA OT BHEIIHUX U
BHYTPEHHUX (DaKTOPOB.
BausHue Ha gpixaHue
TeMIepaTyphbl,
koH1eHTpauuu CO2, cBera,
COoJIep)KaHHe BOJIHI,
MUHEPaIHHOTO MTUTAHHS.
W3MeHeHne HHTEHCUBHOCTH
IBIXaHHS B OHTOTEHE3e
pacTeHui.

[1K-2

UK onk 2.1

Paznen 5. Boanslii pexum
pactenuiil. Tema 1.

TToaroroBska k
MPAKTUYECKOMY 3aHATHIO C
HCIIOJIL30BaHUEM KOHCIIEKTa

OIIK-1

UK onx 1.1




10.

Bonaeiii 00MeH
PacTUTETHHOM KISTKH.

JICKIIUY U PEKOMEHTyeMOU
nuteparypsl. Pazoop
BompocoB «CTpyKTypa u
(hu3ngeckre cBOKWCTBA BOJBI
B XKUJIKOM U TBCp)lOM
coctossHuU. Bnusaue
3JIEKTPOJIUTOB U
HEMOISAPHBIX IPYIIT HA
CTPYKTYPY BOJIBL.
B3anmonencTBie BOIbI €
KOMIIOHCHTaMH
npoTorazmMbl. opMbI BOIBI
B PACTUTENIbHBIX KJIETKaX.
OcMOTHYECKHUE SIBIICHUS B
PACTHTEIBHBIX KIETKAX.
OcmomeTtpel [roTporie u
[peddepa. 3akonsr ocMoca.
Typrop u cocymas cuia, ux
3HAYCHHE I PACTCHUH.
3HaueHue BOALI IS
JKU3HCACATCIBHOCTHU
pacTeHU.

11.

Paznen 5. BonHslil pexum
pactenuil. Tema 2.
IToctymiienue u
TPaHCIIOPT BOJIBI B
pacTeHuu.

IToaroroBka k
MPAKTUYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM KOHCIIEKTa
JIEKIUH U PEKOMEHTyeMOil
muteparypsl. Pazoop
BonpocoB «llepensrmxenne
BOJbI 110 TKaHIM U
cocyJiamy».

OIIK-1

UK onk 1.1

Paznen 5. Bogueiii pexxum
pactenuii. Tema 3.
Tpancnupanusi.

IloaroroBka x
MPAKTUYECKOMY 3aHATHIO C
HCIOJIb30BAHUEM KOHCIIEKTa
JIEKIIUU U PEKOMEHTyEMOI
nureparypsl. Pazoop
BonpocoB: «Ilousrue o
MPOYKTUBHOCTH
Tpancnupauui. CyToYHbIN
XOJ1 TPAHCTIHPALITNY.

OIIK-1

UK onx 1.1

12.

Paznen 5. BoaHbli pexxum
pacTeHui. Tema 4,
BnusiHnue BHEWIHUX U
BHYTPEHHHX (aKTOPOB Ha
BOJHBIA 0OMEH pacTeHU

IToaroroBka K
IPAKTUYECKOMY 3aHATUIO C
UCIIONIb30BAHUEM KOHCIIEKTA
JEKIUM W PEKOMEHIYeMOi
JTUTEPaTypHhIL. Pazoop
BonpocoB  «OcobeHHOCTH
BOJHOI'O oOMeHa y
Pa3NUYHBIX JKOJOTHIECKUX
rpynn pacTeHui
(rurpoduTsI, Me30(UTEHI,
KcepodHuThI).
DU3HOIOTHYECKUE  OCHOBBI
OpOIIIAEMOT0 3eMIICACIIUSD.

OIIK-1

HIIK omx 1.1

13.

Pazgen 6. MunepanbpHOe
nuraHue pacreHui. Tema
1. ®dusnonoruyeckas
POJIb AIIEMEHTOB
MUHEPaTbHOTO TUTAHUS.

IToaroroBka x
MPAaKTUYECKOMY 3aHATHUIO C
HCITOJIb30BaHUEM
KOHCITCKTA JICKIINH 1
PEKOMEHTyeMOU
JTuTepatypsl. Pazoop

OIIK-1

UK onx 1.2




BonpocoB «O01ee
NpeACTaBICHUE O POJIH
KaTHOHOB (KaJIusi, KaJIbIHs)
B IIUTAaHHUU U
KHU3HEICATEIbHOCTH
pactenuil. BausiHue
KaTHOHOB Ha KOJUIOMIHBIE
CBOMCTBA IMTOIJIA3MBI U
CTPYKTYpY (epMEHTOB.
[IpencraBnenue o6
aHTaroHU3Me UOHOB.
dusnonornyueckas poib
KaJusl, HaTpHs, KaJlbLys,
MarHus. Y4acTue jKelesa B
oOmeHe BemecTB. Ponb
MHKPO3JIEMEHTOB B )KU3HU
pacrenuit (MomuOIeH,
Maprasell, MeJlb, HUHK,
60p). Cepa u ee 3HauCHHE
ISl pacTeHU. DOPMBI
CepBl, TOCTYIHBIE JUIS
pacteHuil. MexaHuszm
penyKuuu cyibhaToB y
pactennii. Pons gocdopa B
IIUTAaHUU PACTCHUN.
Hoctynusie hopmbl
(hochopHBIX COSTMHECHHIIA.
VYuactue pocdopa B
0OMEHE BEILECTB.
3arnonHeHue TabauLbl O
POIH OTJEIBHBIX
3JIEMEHTOB MUHEPAILHOTO
IUTAHUS B )KU3HU
pacTeHui.

Pazgen 6. MunepanbpHoe IToaroroBka k OIIK-1 UK onx 1.2
14. NUTaHUE pacTeHui. Tema | KOHTPOJIBbHOM paboTe u
2. Ilornomenue u TECTUPOBAHUIO C
MeTabOoIIN3M a30Ta B HCTIOJIb30BaHUEM
pacTeHumu. KOHCIIEKTa JIEKIUH U
pEKOMeHayEeMOM
JUTEPaTypHI.
Pazgen 6. MunepanbpHoe IToaroroBka k OIIK-1 UK onx 1.2
NuTaHue pacTeHui. Tema | mpakTU4eCKOMY 3aHATHUIO C
3. BriusiHue BHENTHHX WCTIOJIH30BAaHUEM
15. (hakTOpoB Ha KOHCIIEKTa JICKIIUU U
TMIOTJIOIIEHNE BEIIECTB. pexoMeHTyeMoit

muteparypsl. Pazoop
BOIIPOCOB «3aBUCHUMOCTH
CKOPOCTH TOTJIONIECHUS
BCIIICCTB OT UX
KOHLICHTpAlLUH B CPELeE.
BsaumopeiicTBre MOHOB.
Konuentparus
BOJOPOJHBIX HOHOB.
Temmneparypa.
KoHuenrtpanus kucinopoaa.
Cset. Bausaue Boabl.




PurMuunocTs
MIOTJIOILEHUSY .

16.

Pazgen 7. Poct n
pa3Butue pactenuil. Tema
1. O6mue
3aKOHOMEPHOCTH POCTA.

IToaroroBka k
MIPAKTUYECKOMY 3aHITHIO C
HCIIOJIb30BaHUEM
KOHCTIEKTa JICKIHH U
PEKOMEHTyeMOU
nuteparypsl. Pa3oop
BonpocoB «bombimnas
KkpuBag pocta 1o Cakcy.
@a3bl OHTOTEHE3a
PaCTHTEIBHOMN KIIETKH.
BrnusiHue Ha pocT pacTeHUi
U UX OPTaHOB
TeMIepaTypsl, cBeTa (poJib
¢duToxpoma), aspauum,
00ecreueHHOCTH BOJIOMY.

OIIK-2

HIIK omx 2.1

16.

Pazgen 7. Poct n
pa3BuTHe pacteHuil. Tema
2. OCHOBHBIE

IToaroroBka x
MPAaKTUUECKOMY 3aHATHUIO C
HCHOIb30BaHUEM

OIIK-2

HIIK omx 2.1

3aKOHOMEPHOCTH U dTalbl | KOHCIIEKTA JICKIIHU 1
OHTOTeHE3a PACTCHUH. PEKOMEHTyeMOi
aurepatypsl. Pazoop
BOIPOCOB «PoJib
¢duroxpoma u
(bUTOrOpMOHOB.
Juddepentmanus moay.

4.4. Meroanyeckne YyKa3aHUsi 10 OPraHU3alMU CAMOCTOAATEJbLHOH PadoOThI
CTY/IECHTOB

CamocrosTenbHas paboTa CTYJIEHTOB SIBJISETCS COCTaBHOM 4acThio y4yeOHOro mporecca U
UMeeT LeNbl0 3aKpelyieHue W yriayOJeHHe IOJyYeHHBIX 3HaHMM M HaBBIKOB, MOWMCK U
npuoOpeTeHre HOBBIX 3HAHUH, a TaKKe BBINOJHEHHE Y4YeOHBIX 33JaHUM, IMOATOTOBKY K
MPEJICTOSIIIIUM 3aHATUSAM, 3a4eTaM U IK3aMEHaM.

Jlns opraHu3alliyl CaMOCTOSITENIbHOW padoThl MO JUCHUIUIMHE «bBHOXMMHUS pacTeHuiD»
HCIIOJIB3YIOTCS Cleytomue (POpMbI CAMOCTOSITETbHONW yueOHOU padoThI:

- PabGoTa HaJ KOHCIIEKTOM JIEKIIUH.

- [TonOop, n3ydenue, aHamu3 peKOMEHI0BAaHHOW JIUTEPATYPBHI.

- CaMocTOsTENbHOE U3YyUEHHE OTACIBHBIX TEM, aparpadoB, HE U3JI0KEHHBIX B JIEKIIUH.

- IloaroroBka K NpPaKTHYECKOMY 3aHATHIO COCTOMT B TEOPETHMUECKOH IOATOTOBKE U
BBINOJIHEHUH MIPAKTUYECKUX 3a/1aHuil (pelieHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- [ToaroToBKa K TECTUPOBAHHUIO.

- [ToaroToBka K penieHuo 3aaad.

-BeinonHeHne NHCbMEHHBIX paboOT (KOHTPOJBHBIE BOIMPOCHI), BBINOJIHEHUE CXEMBI,
WITIOCTPUPYIOIEH IEHTpaJbHyI0 posb Iukia Kpebca B kiaeTouHOM MeTaOOIu3Me pacTeHMIA;
3arnoyiHeHue Tabnuubl «Pollb 3€MEHTOB MUHEPATBbHOTO MUTAHUS B KU3HEAESITEIbHOCTU
pacTeHHI».

- [ToaroroBka K 3K3amMeHy.

Iucvmennvie pabomsi. JIng m3ydyeHHs TeM, HE HU3JIO0KEHHBIX B JIGKIIMH, PEKOMEHIYETCS
MCIIOJIB30BaTh OCHOBHYIO U IOIIOJHUTEIBHYIO JIATEPATYPY, a TAK)KE NCTOYHUKH, HAUICHHBIC IPU
NOMOIIM HWH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX CHCTeM. [l 3aKpeIuieHus Marepuana
PEKOMEHIYETCs eaTh KPATKME KOHCIEKTHI IO TeMe. B pamkax gucuuniuuHsl «PU3noIorus
pacTeHHi» Takke MPeJyCMOTPEHO BBHIMOJIHEHUE MUCbMEHHBIX padoT mo pasaenam 1,2, 3 u 4, B
KOTOPBIX CTYJIEHTHI JTOJIKHBI MPEACTaBUTh MUCbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCH! 110




IIPOWJICHHOMY MaTepually. TakkKe NpelyCMOTPEHO BBINOJHEHUE CXEMBI, WIUIIOCTPUPYIOLIEH
HEeHTpaIbHYIO pOJb mukiaa Kpebca B kieTouHoM Merabonu3me pacTeHuit (pasgen 4);
3arnoyiHeHne Ta0uuipl «Poilb 3IEMEHTOB MMHEPAIbHOTO MUTAHUS B IKU3HEICSATEIHLHOCTH
pactenuit» (pazgen 6). KauecTBO BBITIOJIHEHHOW pabOTHI OIICHWUBAETCS B XOJI€ OOCYKIEHUS
JaHHBIX BOIIPOCOB IPU MIPOBEAEHUH KOJUIOKBMYMa II0 COOTBETCTBYIOIIEH TeMe (cM. 1. 4.3.1).

4.5. IlpumepHasi TeMAaTHKA KYPCOBbIX padoT (MPOEKTOB): HE MPEIYCMOTPEHBI YICOHBIM
IUIAHOM.

V. VAEBHO-METOJAYECKOE 1 UTH®OPMAIIMOHHOE OBECITEYEHUE
T CIATLTAHBI

a) OCHOBHAs JIUTepaTypa
1. ®uznonorus pactenmii [Tekct] : [yue6nuk] / C. C. Measenes. - CII6. : BXB - IletepOypr,
2021. - 496 c. : un. ; 24 cm. - (YueOHas nurepaTypa Ijis By30B). - buOmmorp.: c. 483-496. -
ISBN 978-5-9775-0716-5 :
2. boranuka : yueOHuk 1151 By30B: B 4 T.: [lep. ¢ Hem. / I1. 3utte [m np.]. - 35-¢ [Hem.] u3a. - M.
: Akamemus, 2007 - . - 24 cm. - ISBN 978-5-7695-2741-8. T.2 : ®u3unonorus pacreHuii / pe.
B. B. Uy0. - 2008. - 496 c. : un. - bubmumorp.: c. 460-476. - ISBN 978-5-7695-2745-6

0) 10MOJIHUTEJIbHAS JIUTepaTypa

r) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. Undopmanmonnas cucrtema «EnmHOe OKHO 1ocTyma K 00pa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru)
3. DBC «IOPAMTY. Anpec moctyma: https://www.biblio-online.ru/
4. Db Uznatenbckoro neHTpa «Akagemus». Anpec nocryna: http://www.academia-moSCow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://www.medbook.net.ru/010512.shtml
7. Coro3 0b6pa3zoBaTenbHbIX CallTOB - EcTecTBeHHbIE HAYKH
8. http://tusearch.blogspot.com - ITouck 31eKTPOHHBIX KHHUT, myOauKaIuii, 3akonos, ['OCToB Ha
cailiTax Hay4YHBIX 3JIEKTPOHHBIX OMOIHUOTEK.
9. Google Scholar —TTouckoBas cucTema 1Mo Hay4YHOH JIUTEpaType.
10. Science Research Portal - Hayuynas mouckoBas cHCTeMa, OCYIIECTBIISIONIAS
MOJTHOTEKCTOBBI TMOUCK B JKypHAJIaX MHOTHX KPYIHBIX HAY4YHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer cratbu ¥ JOKYMEHTHI B
OTKPBITBIX HayuyHBIX 0a3ax mauHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBI
6.1. YueOHo-1a60paTopHOe 060py10BaHNE:

Aynutopus Uil TPOBENEHUS  3aHATUA  JIGKHMOHHOTO  THMHa:  00opyJoBaHa
CHelMaTU3UpOBaHHON (yueOHOH) Mebenpto Ha 25 TOCaJ0YHBIX MECT; TEXHHYECKHMHU
cpeactBamu oOydeHusi: mpoektop Epson EB-X03, mocka MapkepHas;, y4eOHO-HAIrJSITHBIMUA
nocoOusiMU, 00eCTIeUNBAIOLIMMHA TEMaTHYECKHE WJUTIOCTPALUHU MO0 AMCUUIUIMHE: Tpe3eHTalun
M0 TeMaM IPOrpaMMBI.

Aynutopust  AJs  TpPOBEACHUS — 3aHATHM  NPAKTUYECKOro  THma:  00opynoBaHa
CrienMaaIu3upoBaHHON (y4ueOHol) MeOenpto Ha 10 mMOCagOYHBIX MECT; JTOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeacTBamMu oOyueHus:: mpoekrop BenQ MS521P  yueOHO-HArIsAIHBIMU
MOCOOMSIMU: MPE3EHTAlUU 110 TeEMaM MPOrPaMMBbl.

Kommnbrotepusiit  kinacc (yueOHash ayauTopus) Ui TPYNIOBBIX W WHIWBUAYAIbHBIX
KOHCYJIbTAllUi, TEKYIIEro KOHTPOJII W IPOMEKYTOYHOM  aTTeCTallMd, OpraHu3aluuu



CaMOCTOSATENIbHON paboThI: ayauTOpusi 000pyI0BaHA CHEIMAIM3UPOBAHHON (yueOHOiT) Mebenbio
Ha 20 TOCamoOYHBIX MECT, JIOCKOH MEJIOBOH; 000py/IOBaHa TEXHUUYECKHUMH CpPEICTBAMHU
oOydeHus: cucteMHbIi 610k PentiumG850, morutop BenQ G252HDA-1 mit.; cucTeMHBIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremusiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 610k Pentium
G3250, monutop BenQGY955 — 1 mr.; cucremssii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremusii 6mok Pentium G3250, monutop Samsung T200 HD — 1 mr,;
cucteMHbI 0510k Pentium G3250, morutop Samsung T190N — 1 mit.; cucteMHblii 610k Pentium
G3250, monutop Samsung 740N — 1 mrT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHu4eHHBIM JOCTYyNOM K ceTu MHTepHeT u obecriedeHHEM AOCTYyINa B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00Pa30BATEIBLHYIO CPEAY OpTaHH3aIIH.

[lomemenne st XpaHeHUss U OPOPUIAKTHUECKOTO  OOCIy)XMBaHHUS ~ y4eOHOIo
000pyIOBaHUs: ayaUTOpUsi 00OpyIOBaHA CHEIMAIM3MPOBAHHON MeOenpl0 Ha 3 MOCaTOYHBIX
Mecta; HoyTOyK Lenovo 1580, mpoexkrop BenQ MS521P.

6.2. [IporpamMHoOe obecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Ctannapthsiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (na 75 onnoBpeMeHHbIX NoAKIIoueHmi) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeACTBA:
[Tpe3enTamuu 1o BceM pasjeniaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' TN

Jns  ocBoeHWs JOUCHMIUIMHBI «buOXWUMUS  pacTeHHi» MNPUMEHSIOTCA  CIEAYIOIINE
o0pa3oBaTeNbHbIC TEXHOJIOTHH:

- Ungopmayuonnasn nexyus. Jlekuuss — 3T0 cKaToe U3JIOKEHUE OCHOBHBIX HAyUYHBIX
dakToB, 4TO SABJISAETCS 0a30il Ui aHANIM3a PACcCYyX JACHUU, OIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IPeoOpa3oBbIBaTh YCTHYIO M IHCbMEHHYIO
uH(GOPMAIIMIO B BU3YalIbHYIO (GOopMy, 4TO (GOPMHUPYET Y HUX MPO(HEeCCHOHATFHOE MBIIIUICHHE 3a
CYET CHCTeMaTH3allM W BBIACICHUS HauWOoJiee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHus oOyueHus. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OPMBI HATIISTHOCTH,
KOTOpPBIE Ha TOJBKO JIOMOJIHSIOT CIOBECHYIO MH(POPMAIIMIO, HO U CAMH SIBIISTFOTCS HOCHUTEISIMU
uHpOpMaluK (CXeMbl, PUCYHKH, CIAWIBI-MPE3CHTAIlUU, U T.I.). DTOT BUA JEKIUU JIydile
BCETO HCIIOJB30BAaTh Ha ATale BBEJCHUS CTYJACHTOB B HOBBIM pa3jell, TeMY IUCIUTIIAHBI.

- [Ipobnemnas nexyus. B otnuuue ot copepxkaHusi WHOOPMAIMOHHOW JIEKIIHMH, KOTOPOE
npejyiaraeTcsl IpernojaBaTesieM B BHAE M3BECTHOTO, MOJIEKAIIETO JIUIIb 3allOMUHAHUIO
MaTepuanga, Ha TPOONEMHON JEKIMM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyuaromuxcs. IIpoGieMHas Jekuus HauMHAETCs C BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JIOXKEHHS MaTepuaga HEOoOXOAUMO pemuTh. JIeKIus CTPOUTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI O0YYarOIIeTOCs] MPUOIIKAIOTCA K TIOMCKOBOM, HCCIIEI0BATEIHCKON
JESTEIbHOCTH. 3/1eCh yYacTBYIOT MBIIUICHHE OOYyYalomerocs M ero JTUYHOCTHOE OTHOIICHHE
K yCBauBa€MOMY MaTepuaiy.

- Jlexyus-6eceoa. Ilpennonaraer HEIMOCPE/ICTBEHHBI KOHTAKT IMpenojaBareiis ¢
aynutopueit. [IpeumyriecTBo nekuuu-o6ecepl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBJIEKATh
BHUMAaHHUE CTYJICHTOB K HanOoJiee BAXKHBIM BOTIPOCAM TEMBI, OMPEACNATh COJAEPKaHUE M TEMII
U3JI0KEHUsl Y4eOHOro MaTepuana ¢ yueToM 0COOEHHOCTEH CTYIEHTOB.

- Jlabopamopuvie 3ausmusi — onHa uX S(PPEeKTUBHBIX (HOpM TPOBENCHUS ayIUTOPHBIX
3aHATUHN B By3€, YIIyOJISIOT M 3aKPEIUISIIOT TeOpeTuYecKre 3HaHusa. Ha 3THX 3aHATHUAX CTYJIEHTHI



OCBaMBAIOT KOHKPETHBIE  METOABl W3YYCHHS  JUCHUIUIMHBI, MPHOOPETAlOT  HABBIKU
CaMOCTOSITEIbHONW pabOThl C MPUOOpPaMU M COBPEMEHHBIM 00opyaoBaHueM. Ha yabopatopHbIx
3aHATUSAX CTYICHTHI OCBAaMBAaIOT IOCTAaHOBKY M BEJCHHME OHKCIEPHUMEHTA, Y4YaTCsl YMEHHIO
HaOJI0/1aTh, OLCHUBATh IOJYYEHHBIE PEe3yNIbTaThl, JeJlaTh BHIBOJALI W 000OmIeHus. Bemymei
LEeNIBI0 J1a00OpaTOPHBIX PabOT SBISETCS OBIAJCHUE TEXHUKOH SKCIIEPHMEHTa, YMEHHE pellaTh
MPaKTUYECKHE 3aJjaud IMyTeM IOCTaHOBKH ombITa. [y Bcex JabopaTopHBIX padOT, KOTOpbIE
BBIMOJIHSIOT CTYJCHTHI, Ha BeAylled Kadeape COCTaBISAIOTCS METOAMYECKHE YyKa3aHHd,
coJiepKalie omucaHue paldoThl, MOPSIOK ee BbIMoMHEHUS U (opMmy ortuera. JlaGopaTtopHoe
3aHATHE IMPOBOJUTCS B COCTaBE aKaJIEMHYECKOW TPYMIBI C pa3felieHHeM Ha Moarpymmsl. B
BOJHON YacTH 3aHATUS MPOBOJUTCS 3HAKOMCTBO CTYACHTOB C COJEp)KAaHUEM Ipe/ICTOsIen
paboThbl, MOKa3 CcHoCOOOB BBIMOJHEHUS OTIENbHBIX OINEpaluuii, HAOMHHAHUE OTAEIbHBIX
MOJIO’KEHUH MO TexHuke 6e3omacHocTi. OCHOBHAS YacTh J1a0OPAaTOPHOTO 3aHITHS 3aKJII0YAETCS
B INIPOBEJCHHUE CTYJECHTOM Ja0OpaTOpHOM pabOThl. 3aKIIOYMTEIbHAS YacTh MPEAyCMAaTPHBAET
MOJIBEJICHUE WTOTOB BBIMOJIHEHHON JsabopaTopHOil paboThl. Ilo ompeneneHHbIM TeMam
1a0opaTOpHbIX pabOT MHUCHMEHHBI OTYET BBINOIHAETCS CTYJCHTAaMH KaK CaMOCTOSITEIbHAs
pabora.

- I[Ipakmuueckue 3ausmus — 3TO 3aHIATHE, IPOBOJAUMOE 10 PYKOBOJCTBOM IIpENoAaBaTes
B y4eOHOW ayAUTOpHUM, HAIMpPaBJIIEHHOE HA YIIIyOJeHWE HAYyYHO-TEOPETHMUYECKHX 3HAHUU U
OBJIQJICHUE OIPEJCICHHBIMH METO/aMHU CaMOCTOSITENIbHOW paboThl, KOTOpoe (opMHpYeT
npakTuueckue ymenus. OqHol u3 ¢GopM NPAKTUYECKUX 3aHATUNA B BY3€ SBIISETCS CEMHUHAp.

- Cemunap-ucciedoganue. TeXHONOTHs TPOBEICHHUS TaKOTO CEMHUHApa MOXET OBITh
pa3ianyHOMi, B 3aBUCHMOCTH OT TOr0, KakOW METOJ] 3aJI0)KeH B €ro OCHOBY. B pamkax
JUCHUTUIMHBL «JKOJIOTHUS MUKPOOPTaHW3MOBY» TPOBOAMTCS CEMHUHAp C TMOATOTOBKOW U
3aciaylmuBaHueM pedeparoB MO aKTyallbHbBIM  MpoOieMaM TEOpUHM W MPAKTHKU U
MOCJEIYIOIUM UX 00CYKICHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHSATHS, TPOBOJIUMOTO C IENIBIO TPOBEPKU M OLICHUBAHHS
3HaHu# ydammxcs. KommokBMyM MOXeT NpOBOAUTHCS B (GopMe HHAMBUIYaJIbHOH Oecelibl
npernoaBaTeNsi co CTYACHTOM WM KaK MacCOBBIA ompoc. B Xome rpymmoBoro oOcykIeHHs
CTYACHTHI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO OMNPEAEICHHOMY BOIPOCY, 3allMIIATh
CBOE MHEHHE, IPAMEHSISI 3HAHUS, TIOTyYeHHBIE Ha 3aHATHSX O MpeaMeTy. B xoje KoutokBnyma
TaKXKe TNpOBepsAIOTCS pedepaTsl, Apyrue NHUCbMEHHbIE paboThl CTYJIEHTOB, MPOBOJUTCA
3acIylIMBaHUE 10KJIa/10B.

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

- Jlucmanyuonuvie  obpaszoeamenvHvle  mexHonoeuu.  llog — IUCTaHIIMOHHBIMU
00pa30BaTEeIbHBIMU TEXHOJOTHSIMH ITOHUMAIOTCSI 00pa3oBaTeNbHbIE TEXHOJOTHH, PeaIr3yeMble
B OCHOBHOM C NPUMEHEHHEM MH(OPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCLUTUIMHBL «BHOXMMUS pacTeHUI» UCTIOIB3YIOTCS CIIEAYIONINE TEXHOIOTHHU:

" KelicoBas TeXHOJNOTHs — (¢opMa JUCTAHIIMOHHOTO OOYYEeHHs, OCHOBAaHHAas Ha
NPEOCTaBIEHNH O0yJaommmMcs HH(OPMAIMOHHBIX 00pa3oBaTelbHBIX PECYpCOB B BHUJE
CHEIHATH3UPOBAHHBIX HA0OPOB Y4eOHO-METOANYECKHX KOMIUIEKCOB C  HCITOJIb30BaHHEM
pa3IMYHBIX BUIOB HOCUTENEH HHpOopMaIiH (KeicoB);

" WHTEPHET-TEXHOJOTHS — CocOo0 MUCTaHIIMOHHOW Tepeaadyn MHPOpPMAaIuu, OCHOBAHHBIN
Ha HMCII0JIb30BaHUH TII00AJIBHBIX U JOKAJIBHBIX KOMIBIOTEPHBIX CeTell il 00ecreueHus J10CTyna
oOydaromuxcsi K HHPOPMAIMOHHBIM 00pa3oBaTelbHBIM pecypcaM M A (OpMUpPOBaHUS
COBOKYIHOCTH METOJIMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKMX W IPOrpaMMHBIX CPE/ICTB
peanu3alii ¥ YOpaBJIeHHUs Y4YeOHBIM MPOIIECCOM HE3aBUCHUMO OT MeCTa HaXOXJICHHUS €ro
cyobekToB. Mcnonb3yercs OOpa3oBarenbhbiii moptan UI'Y - educa.isu.ru.

ViIl. ONEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXXYTOYHOM ATTECTALIUA



Ouenounvie mamepuanst 011 6X00H020 KOHMPONA

B kadecTBe OIIEHOUHBIX CPEACTB [UJIi BXOJHOTO KOHTPOJISI OIIEHKM YpPOBHS 3HAHHM
CTYJICHTOB HCIIOJIb3yeTCsl cobecenoBanne. B mporecce cobeceqoBaHusl OIEHUBACTCS YPOBEHD
BJIQJICHUS 0a30BBIMH 3HAHUSMHU, YMEHUSMHU, HAaBBIKAMU, HEOOXOAMMBIMU JJIs Hadalla 00y4eHHS
no guciuIuinHe «®U3MONOTUsl  paCTeHUW», ONPENeNseTCs CTEeNeHb BIAJECHUS HOBBIM
MaTepuaioM JI0 Hayajia €ro u3y4eHusl.

OueHnounble mamepuanbl mMeKyuiezo KOHMPOA (PopMUpylomcsa 6 cooOmeemcmeuu ¢

JIHA ynueepcumema
B pamkax gucummiauabl «D@HU3UMONOTHS PACTEHUI» HUCHOIB3YIOTCS cienyrouie (GHopMbl
TEKYIIET0 KOHTPOJIS!

- YCTHBIN OIpPOC;

- MUCbMEHHas padoTa;

- KOJUIOKBUYM;

- TECT;

- peuieHue 3a1ay;

- KOHTPOJIb CAMOCTOATEIbHON PaOOTHI.

@DOH/1 OLICHOYHBIX CPEJICTB BKIKOYAET!

- (hOH]T TECTOBBIX 3aJaHUN 10 AUCIUILTUHE,

- TEMAaTHKa U MaTepHUaJIbl 3aJJaHUN,

- TEMaTUKa U BOIIPOCHI K KOJJIOKBUYyMaM,

- BOIIPOCHI Jy1sl camocTosaTenbHOro n3ydenus (CPC)
- BOIIPOCHI ¥ OMJIETHI JUIsl SK3aMEHa,

- KPUTEpUHU OLICHKU 3HAHUM CTYJICHTOB.
Ha3nauenue OLIEHOYHBIX CPEJACTB: BBIABUTH CopmupoBaHHOCTh komnereHiuii OIIK-1 u

OITK-2 (cm. m. I11)

JIeMOHCTPALIMOHHBIH BapHAHT KOHTPOJAbHOW padorbl  (Pazmen 2. Pusuosorus
pacTuTenbHOM KiIeTKkH. Tema 1. Oco0eHHOCTH CTPOEHHSI PACTUTEIbHOM KJIETKH.)

Bapuanr 1

1. H3o06pa3ute cxeMy CTPOEHHUS M MOANMIINUTE HA Hell OCHOBHbIE KOMIIOHEHTbI
CJEeAYIOLIUX OPraHe/’1 PACTHTEIbHOM KICTKH: JHAOIIA3MATHYECCKUI PETHKYJIYM,
XJI0POIIACT. YKAKUTE (PYHKIUM JaHHBIX OPraHeJLlI.

2. [laiiTe ompeneeHus CJIeyIOIMNUM TEPMHUHAM:
amnoryacT
KPHUCTBI
SITPBIIITKO
ATHUOTUIACTHI
AMUJIOTUIACTBI
JTUKTHOCOMA
SKCTEHCUH
pPaMHOTJIAKTYpOHAHBI
bemnema

3. Oco0eHHOCTH CTPOEHH MUKPOTPYOOYeK, X (PYHKIMHU B KJIeTKe.

4. 3anmoanHuTe TA0AUIY:

['eMHuILIEIUTIOI03b] HEPBUYHOM KJIETOYHOW CTEHKHU

HaszBanue ‘ OcHoBHas ‘ Turnsl ‘ boxosbie pavKaIbI




KJiacca COCTaBJIAIOLLAS CBsI3eM (ecnu ecTb)
noJiuMepa
5. OxapakTtepu3yiiTe 0CHOBHbIE AIKPYCTHPYIOIIIME BelleCTBA KJIETOYHOM CTEeHKH

pacTeHuii.

6. HaijiguTe cOOTBETCTBHE:
1 JIuruun MuHepanu3zanus
2 Cybepun OppeBecHeHue
3 KyTtun OmnpoOkoBeHme
4 Bocka CpenuHHas 1jIacTUHKA
5 Kamenu
6 Cnusu
7 Kpemuesem
8 Conu u3BecTH
Bapmuanr 2
1. H3o0pa3ute cxemy CTPOEHHSI U MOJAMUIIUTE HA Heil OCHOBHbIE KOMIIOHEHTHI
CJIeYIOIUX OpraHe/u: annapar I'oabaxu, MUTOXOHAPUSA. YKaKUTEe QYHKIIUT
JAHHBIX OPraHeJLI.
2. JlaiiTe ompeneeHus CJIeIyIOIMUM TEPMHUHAM:
CUMILIACT
JlaMeIia
XpPOMAaTHH
3J1al0IJIacThI
MIPOTUTACTUTBI
TOHOILIACT
DKCIAHCHH
TOMOTaJIaKTypPOHAHbI
TyMMO3
3. Oco0eHHOCTH CTPOEHH MUKPO(PHUIAMEHTOB, UX QYHKIHH B KJIETKe.
4. 3anoaHuTe TA0AUILY:
["eMHuI11eIUTI0103b1 BTOPUYHOM KJIETOYHON CTEHKHU
HazBanue OcHoBHAas Tunel boxoBrle panuKaisl
KJIacca COCTAaBIISTIONIAS CBsI3eH (ecnm ecTh)
noJiuMepa
5. OxapakTepu3yiiTe OCHOBHbIE HHKPYCTHPYIOII[HE BellleCTBA KJIETOYHOMH CTeHKH
pacreHuii.
6. HaiiguTe cOOTBETCTBHE:
1 Jluraun ['ymmo3
2 CyOepun Ddemrema




KyTtun

Kyrtukyna

Bocka

[Toscku Kacnapu

Kamenn

Cnusu

Kpemueszem

O N[O |O1|~ W

Comnu u3BecTH

JleMoHcTpannoHHbIH BapuaHT Tecta (Pazgen 6. MunepaibHOe MUTAHUE pACTeHHH).
1. OcHo60n0N024CHUK MeopUU MUHEPATbHO20 NUMAHUA PACTNEHU.

a) [IpsAHUIIHUKOB
0) ['enbMOHT
B) JInbOux
r') ApUCTOTEIb
n) [puctin
e) Cakc
2. K opeanocenam omnocamcs:
a) Pb
0) Cl
B) O
r)S
m K
e) Ca

3. CoeduneHnue, npucymcmsyrwwee 8 CcOCmage pacmumenbHou KIemKu 6 HebOIbULOM

Koniuyecmee:
a) 6eok
0) uemono3a
B) JIMTTHIBI
) BoJia
J1) MHHEPAJIbHBIC COJIH

4. Munepanvuwiii s1emenm pacmumenvHol K1emKu, He 8X00Auuli 8 COCMAs 30JIbHbIX:

a)P
o) N
B) S
r K
n) Ca
e) Mn
5. Muxpoanemenmol 6 cocmase pacmumenbHOU K1emKu.
a) Fe
0)P
B) S
r K
1) Mg
e) Cu
xK) Mn
3) Ni
6. Dopma 63aumMoOelicmsus UOHO8 8 pacmeope,

npu  KOMOpou cymMmapHulil 3¢pgexm

6030€liCMBUsL HA pacmeHUe MHO20 O0Jblde CYMMbL Kaxi 0020 3ghgexma:

a) aHTaroHU3M
0) CHHEpTU3M
B) aJTUTUBHOE JCHCTBUE

7. Bakmepuu pooa Humpobakmep yuacmeyom 8 npoyecce

a) CHMOMOTHYECKOM a30T(UKcau




0) HEeCUMOMOTHYECKON a30TPUKCAITUN
B) aMMOHHU(DUKAITUN
T') HUTpUPUKAITUT
1) TeHUTPpUDHUKAITIN
8. Humpumpeoyxmasa ocywecmensem Kamaius npoyecca:
a) BoccranoByeHue NO3
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta JI0 aMMOHUS
B) BoccTaHoBieHrne NO2”
') aMMOHU(pHUKAIHS
1) aMUHHPOBAaHUE KETOKUCIIOT
€) OKHCJICHHE aMMOHHUS JI0 HUTPATOB U HUTPUTOB

9. Kapbonosvie xucnomsi, yuacmsywowue 8 npoyecce HEPEUUHO20 AMUHUPOBAHUS 8 X00e

Kpy2080poma azoma 6 pacmeHuu.:
a) s10109HAs
0) hbymaposas
B) 0.-KETOTIIyTapoBast
I') U30JIMMOHHAas
1) acriaparuHoBast
€) rIIyTaMUHOBAas
x) LYK
10. Ilpoyecc azomnoco obmena 6 pacmenusx, mpebyrowuti sampamol HA/[DH?:
a) peAyKILHs HUTPATOB
0) penyKius HUTPUTOB
B) IEPBUYHOE AMUHUPOBAHUE KETOKUCIIOT
I') IepeaMUHUPOBaHUE
1) oOpa30BaHUE aMHJIOB
€) 1Ie3aMUHUPOBAHNE

11. Ilpoyecc 6 buonocuyeckom Kpy2060pome azoma, 8 KOmMopom yuacmeyrom Oaxkmepuu pooda

nces0OMOHAC!
a) cuMOuoTHYeCcKas a30TPUKCAUS
0) HecuMOHOTHYECKas a30T(HUKCATTHS
B) aMMOHU (UK
') HUTpUUKAIUSI
1) NeHuTpuduKamms
12. Humpozenasa ocywecmensiem Kamanusz npoyecca:
a) BOCCTAaHOBJICHUE HUTPATHOTO a30Ta
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta JI0 aMMOHUS
B) BOCCTAHOBJICHHE HUTPUTHOTO a30Ta
T') aMMOHHU(pUKAIUS
1) aMUHUPOBAHNE KETOKUCIIOT
€) OKHUCJTICHHE aMMOHHUS 10 HUTPATOB U HUTPUTOB
13. AnaspobHoe Ovixanue ocyujecmeisiemcs 6 xooe:
a) CHUMOMOTHYECKOH a30TdhUKcau
0) HeCUMOMOTHYECKON a30TPHUKCATUN
B) aMMOHHU(DUKAIINH
') HUTpUPUKATUT
1) NeHUTpUUKaIIH
14.  Tpancnopm xuciopooa K oOakmepoudam npu  CUMOUOMUUECKOU
ocyujecmensem:
a) TeMOTJIOONH
0) HUTpOTeHa3a
B) JICTTEMOTJIOONH

azomgpuxcayuu



') MOJIUO/ICH
1) OKCUTEHa3a
€) IUTOXPOMOKCHAa3a
15. Dnemenmeot, yuacmeyrowue 8 00paz08aHUL MAKPOIPSULECKUX CBA3ZCUL:
a)N
6) P
B) S
r K
m) Mg
e) Ca
xK) Mn
3)B
16.  Mukposnemenmol,  HeoOX0OumMble Ol  HOPMAILHO20 — NPOMEKAHUS.
cumobuomuueckol azompuxcayuu:
a) Fe
6)B
B) Zn
r) Co
m) Mg
e)Cd
x) Mo
17. BaosicHetiuue opeanuyecKkue cOeOuHenUs 8 pacmeHusx, 8 COCmMas KOmMopbix He 6X00
a) XJIOpO(HIIIBI
0) Oenku
B) ATO
r) [IBK
n) OEII-kapbokcunasza
e) ABK
x) HAJIOH>
3) IUTOKUHUHBI
18. HopmanvHolil 6uocunmes XaiopoQuiia Hego3MONCeH NPpU 20J100aHUU PACMEHUU NO:
a) Fe
0) Ca
B) S
r) K
n) Mg
e) Cu
x) N
19. Dnemenm, 6xooawuti 8 cocmas KAMAIUMUYECKUX YEHMPOB MHO2UX (hepMeHmos
OKCUOOPEOYKMA3 (YUMOXPOMbL, KAMA1a3vl, NEPOKCUOA3bL U OP.):
a) Fe
0) Ca
B) Cu
r K
1) Co

npoyeccos

um azom:.

uz Kjiacca

20. Dnemenm, yuacmeyrwuil 6 npoyecce CMAOUIUIAYUU HAPYIHCHOU MeMOpauvl (CHUdICEeHUe

NACCUBHOU NPOHUYAEMOCIU).
a)N
0)P
B) Mg
r)S
1K



e) Ca
%) Mn
3)B
21. Toueynvlii Xx10p03 1UCMbES ABNACMC APKUM CUMNIMOMOM 20100AHUSL PACMEHU NO !
a)N
6) P
B) S
r) K
m) Mg
e) Ca
xK) Mn
3)B
22. MunepanvHble d1emenmyl, npu HeOOCMamKe KOMOPLIX CMpaoarom 6 nepsylo ouepeddb
MOJI0ObIE TUCbA:
a)N
6) P
B) S
r) K
m) Mg
e) Ca
x) Mn
3)B
23. llosgnenue na pasiuunvlx 4acmsax pacmeHus OCIUSHAIOWUXCS HEKPO3HBIX NAMEH CEA3AHO C
HeOdOCmMamKoM 8 NOYGEHHOIU cpeoe:
a)N
o) P
B) S
r K
n) Mg
e) Ca
xK) Mn
3)B
24. TecHvlil KOHMAKMHBIU OOMEH MeHCOY PU300EPMOU U YACMUYAMU NOYBbL 00ECNeUUBAemcsl:
a) Mepex00M HOHOB B IOYBEHHBII pPacTBOp
0) IMpUIKMTIAHUEM YACTHI] TOYBBI K KOPHEBBIM BOJIOCKAM IPH BBIJCIICHUU UMH CITU3U
B) aJicOpOIIMel TOYBEHHBIX YACTHUI] KIICTKAMH PU30ICPMBI
T') OTCYTCTBUEM Y PH30JICPMBI KYTHKYIIbI
1) Ipeo0I1aJaHueM B CTPYKTYPE MOUYBBI MEIKOIUCIIEPCHBIX (ppakunit
25. Buo mpancnopma MUHepaibHbiX 6eujecms, K KOMopomMy OMHOCUMCA 3a2py3Ka KCUlembl U
Gnosmoi:
a) mpocTas qudPy3us
0) aKTUBHBIN TPAHCIIOPT
B) obneryenHas aupdysus
r) muddy3us yepe3 HOHHbIE KaHAJIbI
26. Ilpoyeccvbl uoHno2o mpancnopma uepe3 MmemoOpamy, 6 KOMOPLIX yUacmeyiom OeiKu
NEePeHOCUUKIU:
a) mpocTast quPy3us
0) MOHHBIE KaHAJIBI
B) obneryenHas aupdysus
r) pabora AT®a3HBIX HACOCOB
27. OcHosHOU 08udcywell CUlol paoudaibHO20 MpaHCnopma UOHO8 8 KOPHE 518/15emCsL:
a) TpaJueHT 3apsaa



0) rpaeHT KOHIIEHTPALIUU
B) OCMOTHYECKHI TPATUECHT
') paboTa MPOTOHHBIX HACOCOB
1) aKTUBHBIN TPAHCTIOPT
28. Haubonee docmynuwi 01151 pacmenuii azom u pocgop npu pH:
a) 3-5
0) 4-6
B) 6-8
r) 7-10
n) 9-11
29. K KomniekCHbIM MUHEPAnIbHbIM YOOOPEHUAM OMHOCAMCA:
a) aMMHayHas CenuTpa
0) kapObamm1
B) HUTparuH
I') KaJIMMarHe3us
1) KOCTsIHAsl MyKa
€) KaJIbLIueBas CeIuTpa
30. B kopusax pacmenuti He CUHME3UPYIOMCAL:
a) IIUTOKUHUHBI
0) aMHHOKHUCIIOTHI
B) IIUTMEHTHI
I') a30TUCThIE OCHOBAHUS

JleMOHCTPALIMOHHBIA BAPUAHT CUTyallMOHHOI 3agaun (Pa3gea 3. ®orocuuTes.).

CKOJBKO 3HEPrMM HECET BUIUMBINA COJMHEYHbIH CcBeT? CKOJBKO 3HEPIrUU COJHEYHOI'O CBETa
JOXOJIUT 10 noBepxHocTH 3emin? KakoBa 3ppeKTUBHOCTh pacTeHU B MPEBPALLEHUH SHEPTUU
CBETa B XMMMYECKYIO0 3Hepruro? OTBETHl Ha 3TH BONPOCHI BHOCAT OIpPEICICHHYIO SICHOCTh B
npobsieMy GoToCHHTE3A.

Kasx/plii kBaHT Wi GOTOH cBeTa MMeeT sHepruio hv, rae h - mocrosnnas ITnanka (1,58*10°%
KKan ¢/goToH), a v - yactoTa cBera (ct). Uactora paBHa c/A, re ¢ - ckopocTs cBeTa (3,0%10%
HM/C), A - JUTMHA BOJIHBI B HM. Takum obpazom, sHeprus (E) ¢potona pana E = hv = hc/A.

A. PaccunTaiite sHepruio omHOTo Mons (GoToHOB (6*%10% oron/mMoms) BomH 400 HM
(puonerossriii cBeT), 680 HM (KpacHslit cBeT) 1 800 HM (6MMOKHUI MH(PaKPACHBIN CBET).

b. SApxuil conHeunblii cBer mpuHocuT Ha 3emmo 0,3 Kkaji/c Ha KBaJApaTHBIA MeETp.
[Tpennonarast Aast TPOCTOTHI, YTO COJIHEUHBIH CBET - 3TO MOHOXPOMATHYECKHH CBET C JUIMHOU
BosiHbI 680 HM, paccuMTaiiTe, 3a Kakoe BpeMsl OJUH MOJb (OTOHOB IMOKPOET MOBEPXHOCTh
IUTOINAbIO B OJIMH KBAJAPATHBIN METP.

B. Tlpenmonaras, uto mnsa ¢ukcanum omaHoM Monekyiasl CO2 B mpoliecce CHHTE3a
yIJE€BOA MPU ONTUMANIBHBIX YCIOBUAX TpeOyeTcst BoceMb (poToHOB (8-10 pOTOHOB - mpUHSATAs B
HACTOSIIee BpeMs BEIMYMHA), PACCUUTAITE, CKOJIBKO BPEMEHHU TOHAIOOUTCS PACTEHUIO TOMAaTa
(JTUcTOBas MOBEPXHOCTh KOTOPOTO OJUH KBaJPAaTHBIA METpP), 4TOObI CHHTE3UPOBATH OJJUH MOJIb
rmoko3bl m3 CO2. MoxeTre npuHATH, YTO (POTOHBI OOMOAPIUPYIOT JHUCT CO CKOPOCTHIO,
BBIYUCIIEHHOM B MyHKTe b, M Bce majarouye Ha JUCT (OTOHBI IMOIJIOIMIAIOTCS JUCTOM U
ucnonb3ytores s pukcaruu CO2.

I'. Ecniu ipu dpukcanmu ognoro moist CO2 ¢ oO6pa3oBaHueM yrieBoaa notpednsercs 112
KKaJI/MOJIb, KakoBa 3()()EeKTUBHOCTh TNPEBPAIICHUS CBETOBOW JHEPTUU B XMMHYECKYIO TIOCIE
3axBaTa (otona? Ilpeanonoxute onsATh, yTo s (pukcaruu oaHoil Monekynsl CO2 Tpedyercs
BoceMb (pOTOHOB KpacHOTO cBeTa (680 HM).

JleMOHCTpPAUMOHHBIA BapUaHT qoMaluHero 3aaanus (Pasnen 4. [Ipixanue).
1. Oxapakrepu3yiiTe 3HaUE€HHUE MpoLiecca AbIXaHHsl B )KU3HEAEATEILHOCTH PACTUTEIBHOTO
opraHusma.



2. Kakue ocHOBHbBIE IyTH AbIXaHMsI pa3andaoT? B uem ux 3HaueHue?

3. CocraBbTe cxeMy NpeoOpa3oBaHMsl SHEPIUU B IIPOLIECCE a3POOHOTO bIXAHHUS.

4. B yeM CXOJCTBO U paziuuue cyoctpaTtHoro ¢pochopuianpoBaHuss MEMOPaHHOTO THIIA KaK
IBYX (GOPM OKUCIUTEIHHOTO (hoCchHOpHInpOBaHUs?

5. Ilepeuncnure, B Kakre METaOOIUYECKUE ITyTH MOXKET BKJIIOUATHCSI KOHEUHBIA POITYKT
rimkonunsa [1BK.

6. OxapaxkTepu3yiTe KpaTKO TJIMOKCUIIATHBIN MYyTh JbIXaHHUS.

7. Kak cBs3aHO JbIXaHHE ¢ a30THBIM OOMEHOM pacTeHHit?

8. M3 kakoro mpoMeKyTOYHOTO MPOAYKTA JIbIXaHUs 00pa3yIOTCs JKUPHBIE KUCIOTHI?

9. CocraBbTe CXEMy, WLTIOCTPUPYIOILYIO LIEHTPAIbHYIO poiib Iukia KpeOca B KileTOYHOM
MeTaboIu3Me.

3anoaHenue Tadauubl (Pa3gen 6. MuHepajbHOe NUTAHUE PACTEHHI).

«XapakTepuCcTHKAa MaKpo- M MHKPOIJIEMEHTOB, MOCTYNAIIUX B pPACTEHHS B
npouecce kopueoro nutanus» (N, P, S, K, Ca, Mg, Fe, Mn, Cu, Ni, Zn, B, Cl)

diiem DuU3n0JI0ruY dopma Ipu3n Pexomenny
eHT eckasi PpoJib  JIfl | OCTYNJICHUs aKku eMble ya00peHHs
pacTeHui He/J0CTaTKa s HallIero

permoHa

Tembl KYpcOBBIX padoT (MPOEKTOB) — YUYCOHBIM IJIAHOM HE TPETyCMOTPEHBI.

IIpumepHbIii NepeyeHb BONPOCOB U 3aJaHUI K IK3aMeHYy
BBEJIEHUE
[Ipenmer u 00bekT pu3monoruu pacteHuit. MeToasl (HU3HONIOTHH pacTeHHU. MecTO 3eJIeHBIX
pacTeHui B 5KOHOMHKE MPHUPOJIbl. 3aauu (GU3HOIOTUN PACTEHUH.
®U3NOJIOTUS PACTUTEJBHOM KJIETKHA
OCoOEeHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKH, CBA3aHHBIE C TUIIOM ITUTAHUS.
CrpykTypa 1 GyHKIIMH OJHOMEMOPAHHBIX OPTraHeJlT PACTUTEIbHON KIIETKH.
CrpykTypa 1 GyHKIMU ABYMEMOPaHHBIX OpraHeJll paCTUTENbHON KIETKH.
HememOpaHHBIE CTPYKTYpPBI PACTUTENBHOM KIETKH, UX (DyHKIIHH.
XUMHUECKUI COCTaB KJIETOUYHBIX CTEHOK pacT€HUI, X CTPYKTypa, QyHKIHH.
Bakyonu. Xumuueckuit coctaB, Onosiornaeckue GyHKINH.
OcHoOBHas cTparerus peryJsiuyd BHyTPUKJIETOYHBIX MpolieccoB. ['eHeTnueckas
peryJIsIHs.
8. ®depmeHTaTHBHAsA U MEMOpaHHasl peryJisls BHYTPUKIETOUYHBIX POLIECCOB.
9. OOmiee npeacTaBIeHUE O MEKKIECTOYHBIX CUCTEMaX PETYJISAIHH.
®OTOCHUHTE3
1. OOmee ypaBHeHHE (POTOCHHTE3A, 3HAUYECHHUE ITOTO MPOLIECCA U UCTOPHUS U3YyUCHHS
dboTocuHTE3A.
2. ITurments! porocunTesa. X cTpykTypa, knaccudukanus u QyHKIun. SBnenne
XPOMAaTHYECKOM afanTaryi.
3. Xnopodumi. CTpykTypa u cBoWCTBa, pyHKIMH. Cxema Ae3aKTHBAUU BO30YKICHHOTO
COCTOSIHUS XJOpoduILIa.
4. TlepBuunsle peakiun poTocunTesa (porodusmueckuii u GOTOXUMHUUECKUH ITATIBI).
[IpencraBnenue o CCK u PLI.
5. Dddekr ycunenus Imepcona. [lonsarue o poTocucremax.
6. XapakTepHuCTHKa OCHOBHBIX KOMIIOHEHTOB (hoTocuHTeTHueckoi DTLI.
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7. Z—cxema. 8. Q—IIMKJI ¥ €ro BKJIaJ B CO3/IaHHE TPOTOHHOTO TPaIUEHTA.
8. Mexanusm porodochopunupoBaHusi.
9. Henuximyeckoe, MUKINIECKOE U TICEBAOIUKINIECKOe (hoTodhochopuarpoBaHue.
10. C3-mytb BoccranoBienus CO2.
11. C4-nyts u CAM-meTabonusm.
12. ®oroxppixanue (onpeaenenue, GuU3noIOruIecKas poss).
13. Dxomorus hoTocuHTE3A.
JBIXAHUE
Omnpenenenue, 3HaueHHe, ob1Iee ypaBHeHue. CXOACTBO U pa3iudue ¢ GOTOCUHTE30M.
I'mukxonu3. Cxema nporuecca, SJHEPreTHUeCKUil BbIXO/, 3HaUE€HUE U1 PACTCHUH.
Mukn Kpebea. Cxema mporiecca, SJHEPreTHIEeCKUN BBIXOJI, 3HAYCHHUE.
OxuciurensHoe GpochopuiInpoBaHueE.
[{uanuape3ucTeHTHOE JbIXaHue, ero (PU3NOJIOTHYECKas POIb.
Ilentro3zodochaTHbIi MyTh OKUCIEHHS INIFOKO3bl. XUMHU3M, 3HAYCHHE, CBSI3b C
TJINKOJIU30M.
7. T'mMoKCUIIATHBIN KK, XMMHA3M, 3HAYEHHUE.
8. I'mroxoneoreHe3. 3Hau€HHE €ro JJIsl paCTEHUI.
9. IlentpanbHas poisib nukia Kpebca B MeTaboam3Me pacTeHUH.
10. Dkonorus IbIXaHus.
MUHEPAJIBHOE IIUTAHUE
1. PasButue npeacTaBieHUN 0 KOPHEBOM IMUTAHUU PacTEHUH (TEOpUU BOJHOIO MUTAHUS,
I'yMYyCOBOI'O, MUHEPAJILHOTI'0).
2. Tlousa kak cyOcTpaT, muTarOmuil pacreHus. PopMbl HAXOXKACHUS MUTATEIBHBIX BEIIECTB
B IIOYBE.
3. He3ameHuMBIE 37IEMEHTHI MUHEPAIBHOTO MUTAHUS PACTEHUH U MX KIACCU(PUKAIIHSL.
4. TloctymieHre MUHEpaAJIbHBIX BELIECTB B pacTeHUsl. Posib KJIIETOUHBIX CTEHOK B IpoLieccax
aicopOLIMK MUHEPAJIbHBIX BEIIECTB U3 MOYBBI. KOHTaKTHBII 0OMeEH.
5. Mertabonudeckas poiib TKaHEH KOpHS. TpaHCTIOPT BEIIECTB IO PACTCHHUIO.
6. TpancmemOpanHsblif epeHoc BemiecTB. OO0Ias XapaKTepUCTUKA TACCUBHOTO U
akTUBHOTrO TpaHcnopTa. AT®a3bl, nupodocdaTasbl, HOHHbIE KaHAbI.
7. CuHTeTHuYecKas 1eATeIbHOCTh KOPHEH.
8. Mukopuza u ee poib B KOPHEBOM ITUTAHUN PACTCHUH.
9. ®dusuonornyeckas poib a3oTa s pacteHuid. Dopma HaxoxaeHust N B IpUpOE U MMyTH
MOCTYIUICHUS B PACTEHHUS.
10. Ammonu¢pukanus, HUTpUUKAUA U JSHUTPUDUKALUS.
11. Xummnueckas u 6uonornyeckas azotdukcanus. CBOOOTHOKUBYIIHE U CHMOUOTHIECKUE
a30T(HUKCUPYIOIINE MUKPOOPTaHU3MBI.
12. KpyroBopoT a3oTa B pHUpOJIE.
13. Penykuus HUTPATOB B PaCTCHHUSX.
14. ®usmnonoruueckas posb P u S B pacrenusix, meradbonusm S.
15. ®usznonoruueckue OCHOBBI MpUMeHeHHs ynoopenuit. Kiaccuduxanms ynoOpeHui.
[IpencraBienue o THAPOIIOHUKE.
BOJIHBIN PEJXKUM PACTEHUH
1. ®Ou3nKo-XUMHUYECKHE CBOMCTBA BOABI U OMOIOTHUECKUE (QYyHKITUH.
2.  DopMBbI BOJIBI B PACTUTENHHON KIIETKE.
3. PacturenpHas KiIeTKa Kak ocMOTHYecKas cuctema. [[oHsATHE 0 BOJHOM MTOTEHITHAIIE
KJIETKU U €€ COCTABJISAIOIINX.
4. ®opMmbl BOABI B IOYBE U YPOBHHU BOJ000ECIIEUEHHOCTH MOYBHI.
5. CrpoeHue KOpHs Kak OpraHa MOTJIOLIEHUS BOJIBI.
6. bmoxHMIA 1 qanpbHUN TPAHCTIOPT BOJABI B pacTeHUsX. HkHMI 1 BEpXHUI KOHIIEBBIC
JIBUTATEIN.
7. Tpancnupanus u e€ peryysuus.
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8. 3HaueHue TpaHCIUPALMOHHOTO TOKA. [loKa3arenu TpaHCHHpaIHH.
POCT ¥ PABBUTUE PACTEHUI
DUTOrOPMOHBI — CTUMYJISTOPBI POCTa (ayKCUHBI, THOOEPETUTHHBI, IUTOKUHUHBI).
DUTOrOPMOHBI — UHTUOUTOPHI (a0CIIM30Bast KUCIIOTA, STUJICH).
OCHOBHBIE TIPEJCTABIEHUS O POCTE U Pa3BUTHH.
OHTOreHe3 paCTUTEILHON KIIETKH.
Turmbl pocTa ¥ €ro nmapameTpsl.
[lepuonnunocTs pocra. [ToHsiTHE O TOKOE. YIIpaBIEHUE TOKOEM.
OTansl MHAUBUYaJTbHOTO PAa3BUTUS pacTeHUN. DOMOPHOHAIBHBIN M IOBEHWIBHBIHN JTAIlbI.
DrTarsbl 3penocTy U CTapeHHUs.
. @axkTopsl BHEIIHEN CPebl, pEryJIMPYIOLIUE Pa3BUTHE PACTECHUN. SIpoBu3anusi.
DOoTONEPUOIU3M.

CoNok~WNE

YCTONYMBOCTHL PACTEHUI

[IpencraBnenue o crpecce, HAACKHOCTH, aIANTALIMN Y PACTCHUH.
3acyX0yCTOHYMBOCTh PACTCHHM. XapaKTepUCTUKA KCEPOPHUTOB.
Y CTOMYMBOCTh PACTEHHI K HU3KUM U BBICOKMM TEMIIEPATYpPaAM.
ConeycToHYnMBOCTh PACTEHUM.

Y CTOMYMBOCTh PACTEHHM K HETOCTATKY KUCIOPOAA.
["a30ycTOMYMBOCTD paCTEHUM.

Y CTONYUBOCTB pacTeHu K Y O-U31y4EHHUIO U paJualiu.

VY CTONYMBOCTh PACTEHUHN K TSHKEIIBIM METaJJIaM.

LN~ WNE
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