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l. Hean 1 32124y TUCHUTTHHBI.

Hean: QopMupoBaHue y CTYIEHTOB 3HAaHUM O (YHKIMOHMPOBAHUU PACTEHHH Kak
€IMHOTO LEJOTr0 TOCPEJACTBOM HM3Y4YECHUs BaXHEUIIHMX (U3MOJOTHYECKUX IPOIECCOB B HX
Pa3sBUTHU U B3aUMOCBS3U C OKPY>KaroLIeH cpeon.

3amaun:

- U3y4dTh OOIIME 3aKOHOMEPHOCTH M KOHKPETHbIE MEXaHU3Mbl (PYHKIMOHUPOBAHMS
pPacTUTENHFHOTO OPraHu3Ma Ha MOJIEKYJISIPHOM, KJI€TOYHOM U OPTaHU3MEHHOM YpPOBHSIX,

- PacCMOTPETh CUCTEMBI PETYJISALMHA (PU3UOIOIMUECKUX MPOLECCOB U MX B3aUMOCBSI3U Ha
pa3HBIX YPOBHSIX,

- U3y4UTh MEXaHU3Mbl YCTOHYMBOCTH M aJalTallud pACTUTENIbHBIX OPraHU3MOB K
HeOJIaronpusITHEIM (hakTopam cpebl OOUTaHHUS.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucrumuHa b1.0.28 «®usnonorus pacTeHuin» OTHOCUTCS K 00s3aTeIbHON
YacTH.

2.2. Il w3ydeHHs] JAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBbIKK, (OpMUpPYEMbIC MPEAUISCTBYIOIMMU AUCHUILTUHAME: «OpraHuyeckas XuMHs,
«®uzuka», «lutonorus», «boranuka», «buOXuMH.

2.3. TlepeveHb MOCICIYIONMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHHSI,
YMEHHsI ¥ HaBbIKM, (opMHUpyeMble JaHHON YyueOHOW HIUCHUIUITMHON: «buoTexHonorus
pactenmii», «OCHOBHBIE META0OJUYECKHE MyTH U HX PEryisiiusy, «bHoxumusi U GU3n0IIOTHs
BTOPUYHOT'O MeTabonmmn3May, «brnoxumus pacrenuii», BeimojgHenue BKP.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI

[Ipouiecc ocBoeHMS NUCHUUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETEHIIMH B
coorBerctBUM ¢ ®I'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01
«buonorusy», npodune «buoxumusy:

OIIK-1: CriocobeH mpuMEHsTh 3HaHHE OMOJIOTHYECKOro pa3HooOpa3usi M MCIOJb30BaTh
METO/IbI HaOJII01eH NS, UJCHTU (UKL, KJIacCU(pUKaluHy, BOCIIDOM3BOJCTBA U
KYJIbTUBUPOBAHUS KHUBBIX OOBEKTOB JIJIs peIIeHUs MPo(ecCHOHANBHBIX 3a/1a4.

OIIK-2: CnocoOeH MPUMEHSATh MPUHIIMITEI CTPYKTYPHO-(QYHKIIMOHATIBHON OpraHU3alunHy,
UCIOJIb30BaTh (DPU3MOIIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUYECKUE, ONOPU3NUECKUE METOIbI
aHaJM3a JUId OLIEHKH U KOPPEKIMH COCTOSHUSI KUBBIX OOBEKTOB M MOHUTOPUHIA CPEIbl MX
oOuTaHuUS.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

Komnerennus Nuaukaropsl PesyabTarsl 00yueHust
KOMIIeTeHIH
OIlK-1 HIIK onk 1.1 3HaTh: - OCHOBHBIE IOHATUS (DU3HOJIOTHH
Cnocoben MPUMEHSTH | 3HAaeT TEOPETUYECKHE | PACTCHHIA;
3HAHHE OHOIOTHYECKOTO | OCHOBLI Pa3HO06pa3Hs (—b MpoOJIeMBl | ZIOCTIXCHAS B o0mactu
HU3HUOJIOTUK PACTCHHUU MW TICPCIHEKTHUBBI HUX

pasio0bpasits " | xuBBIX  cncTeM M MX HCIIOIb30BaHMUS TS HOBBIIICHUSI
HCIIOJIb30BAaTh METO/IbI . N

CBOWCTBA. HPOAYKTUBHOCTH PACTCHHI
HaOIIOEHUS,

YMeTh: - HCIOJIb30BATh METOIBI TEOPETUUECKUX
uzenTHuKauy, U OKCIICPHUMCHTAJBHBIX  HCCICHOBAHHI
KIaccnukanum, ¢duTopuznoIOrHUN.

BOCIIDOM3BOACTBA H Bragets: - MeTOTaMU BBIpAIIIMBAHUS PACTCHUN
KyJIbTUBUPOBAaHUS JKUBBIX B YCIIOBHSIX 1a00paTOpHH.
00BCKTOB  JUISL PCLICHHSL HJIK onk 12 3HaTh: - TEOPETHUYECCKUE OCHOBBI

npodeccHoHATBHBIX B3aMMOJCHCTBHS pacTeHuit




3ajad. YMeeT npuMeHsITh METOIbl | MUKPOOPTaHU3MOB;
HAOJIOICHUS ul- (hHU3MOITOTO-OMOXMMUIECKUE OCHOBEBI
KJIaCCH(UKAIIIH aJjanTaluil paCTeHUM K YCIOBUSIM OKPY’KarOIEeH
OUOJIOTHYECKUX OOBEKTOB g})enm.
METb: - aHaNM3MpOBaTh  MPHUHIUIIGI
B MIPUPOJIHBIX u . p | TpHHI
_ | B3ammoneiicTBus pacTeHuit c
a00paTOPHBIX  YCIOBUSIX;
MHKPOOPTaHU3MaMH B MEHSIOIIUXCS YCIIOBHUSIX
HCIIOJIb30BATh OKPYKAIOMICH CPEIEL
TIOMYHCHHBIC SHAHUA ML | Braners: - MeTonamm omnpesenenus BiusHUs
aHajM3a B3AUMONCUCTBHH | haxropoB  BHeIIHEl  cpeibl  pa3BUTHE
OPraHM3MOB  Pa3IMYHBIX | gnanTanuio pacTeHHI BO BHEIHEH Cpelie.
BUJIOB JIPYT C APYTOM U CO
cpenoit ooutanus.
OIIK-2 HJIK onk 21 3HaTh: - 3aKOHOMEPHOCTH (YHKIIMOHHUPOBAHUS
Cnocoben IPUMEHATH | 3HAET NPUHOUIBL | MeTaOOMUYECKUX CHCTEM H MEXaHH3MOB HX
MPHUHIAIIEI  CTPYKTYPHO- | CTPYKTYpPHO- PETyJISIHH B PACTHUTEILHOM OPTaHU3Me.
byHKIIMOHATBHOU GbyHKIIMOHATBLHOU VMeTh: - TPAMOTHO H3JIaraTh TEOPETUYCCKUI
OpraHu3aIuy, OpraHW3aIlii, OCHOBHBIC | MAaT€pHal O  JKU3HH  PACTUTEIBHOTO
UCIIOJIb30BaTh CUCTEMBbI OpraHusma.
bu3HoIOTNYECKHE, KU3HE0OeCIICUCHHUS y | Bmagers: - (GU3NKO-XMMHYECKHMH NpHEMaMu
LUTOJIOTHYECKHE, rOMEOCTaTHYECKOM usyueHus (QyHKIMOHMPOBAHMA pacTeHuii Ha
BHOXHMHYECKHE, peryJsLun KH3HEHHpIX | PA3HPIX YPOBHAX OpraHM3allMi PacTUTEIBHOIO
. . | opramusmMa W  TOHMMaHWEM ~ MEXaHH3MOB
onoduzmueckne MeToAbl | PYHKUUNA KUBBIX CHCTEM;
PETYIIALUHU MIPOLIECCOB.
aHajgu3a JUisi OLEHKH U | OPUEHTUPYETCS B
KOPpEeKLHU COCTOSIHHS | COBPEMEHHBIX
YKUBBIX 00BEKTOB U | METOJMYECKUX TOAXO0MAaX,

MOHHUTOPHUHTA CPEbI
oOuTaHus.

ux

KOHIIETIUAX U Mpobiiemax
CTPYKTYpPHO-
(byHKIMOHATBHON
OpraHu3aIy OMOCHUCTEM.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

KOJINYE€CTBA AKAACMHUYCCKHUX YaC0B

O0beM TUCHUIIMHBI COCTABJsAET 5 3aueTHBIX equHuIl, 180 yacos, B Tom yucie 0,11 3ayeTHasi exnHuIA, 4 Yaca HAa IK3aMeEH.
W3 HUX pean3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOIO 00YyUeHHUs U AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI1 36 4acoB.

N3 HuX  4YacoB — mpakTUdecKas MoAroToBKa
®DopMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX

Ne Paznen nucoumiinHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
®
n/H O | BKIIHOYAs CAMOCTOSTENIEHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g NPOMEKYTOYHOM
5z, KonrakTHas paboTa npemnogaBares ¢ =
= e 2 aTrrecranuu
=) o0y4armuMucs =
2 2w S (1o cemecTpam)
o = E ]
2§ | S8 = 5
5 Z z £ | Jlekuusn | Cemunap/ KoucyabTamus | o &
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
A > 3ansaTue/ =
1 2 3 4 5 6 7 8 9 10
1 Pazgen 1. Benenue. Tema 1. [Ipeamer, o0bexT, 4 2 1 1 KonTposbabie
3a/1a4¥ (PU3UOIOTUN PACTEHUM. BOITPOCHI.
2 Komnoxsuym.
Ortuer 1o
mabopaTopHOi
Pa3znen 2. ®u3nonorust paCTUTEIbHON KIIETKH. pabore.
Tema 1. OcobeHHOCTH cTpoeHus pactutenbHon | 4 | 12 3 6 - 3 KouTposbHbie
KJICTKH. BOITPOCHI.
ITucemennas
KOHTpOJIbHAs paboTa.
TectupoBaHue.




3 Konnoksuym.
Paznen 2. ®usnosiorusi pacTUTEIbHON KIIETKHU. 7 KonTtpossHbie
Tema 2. Tema 2. Cuctemsl peryisnuu. BOIPOCHI.

TectupoBanue.

4 Paznen 3. ®orocuntes. Tema 1. Tema 1. 1 TectupoBanue
VicTopus OTKpbITUSL GOTOCHHTE3A.

5 OTuer o

nmabopaTopHOit padoTte
Komnoxsuym.
Pasznen 3. ®orocunres. Tema 2. [TurmeHnTs! 10 Kontpomnbhas
3€JICHBIX PACTEHUM, UX KIaCCU(PUKALIHS. HHChbMEHHas paboTa.
TectupoBanue
KonTponbHbie
BOIIPOCHI.
6 Komnoksuym
Pa3znen 3. ®ortocunres. Tema 3. CeroBas daza Tecrupoanue.
10 KouTtposbHbIe
dbotocunTE3A. BOIIDOCHL
Pewienue 3anay.
7 OTuer o
nmabopaTopHO
pabore. KomnokBuym
TectupoBanue.
Paznen 3. ®otocuntes. Tema 4. TemnoBas aza 16 ITucemenHas
dboTocuHTE3A. KOHTpOJIbHAs paboTa.
Kontponbubie
BOITPOCHI.
Pewenue 3anau.
KCP
8 Paznen 3. ®ortocunres. Tema 5. Perymnsmus u 4 Kosnoxsuym.
KontposnbHbie
9KOJIOTHS (POTOCUHTE3RA. BOIDOCEL

9. | Paznen 4. [Ipixanue pactenuii. Tema 1. 1 KourposnbsHbie
Hcropus pa3BuTHs yUeHUS O AbIXaHHH. BOITPOCHI.

10. | Pazgen 4. /Ipixanue pacrenuid. Tema 2. Xumu3m 9 Oryer o
JBIXaHUSL. mabopaTopHO




pabote. KonTpomnbnas
MMACEMEHHAsI padoTa.
TectupoBanue.
KonTponbeHsie
BOTIPOCHI.
BrinonHeHue cxeMsl.
Pemenue 3amau.

11. Oruer o
N mabopaTopHOMA
Paznen 4. Jlpixanue pacrenuit. Tema 3. paTop
pabote. KommokBuym.
DHepreTuKa JbIXaHus.
Tecruposanue.
elICHHE 33/1a4.
P
12. | Pazgen 4. Jlpixanue pacrenuid. Tema 4. Kosoxsuym.
Perynsauus u 5x050rus AbIXxaHusl. Tectuposanue.
13. | Pazgen 5. Boaublit pexum pactenuil. Tema 1.
N o TectupoBanue.
Bopanblit 00MeH pacTUTENBHOMN KIETKH.
14. | Pazgen 5. Boanblii pexxum pacrenuid. Tema 2. KosutokBuyM.
[locTymieHue u TpaHCIOPT BOJbI B PACTEHUHU. Tectuposanue.
15. Ortuer o
Pa3nen 5. Bonuslit pexxum pacrenuid. Tema 3. 71abopaTopHO
Tpancnupanus. pabore. KomnokBuym.
TectupoBanue
16. | Pazgen 5. Bonnslii pexkxum pacrenuii. Tema 4. -
€CTUPOBAHHUEC
Brnusinue BHENIHUX ¥ BHYTPEHHUX (aKTOPOB Ha KpCP
BOJIHBIN OOMEH pacTeHHil.
17. Oruer 1o
Pa3znen 6. MuHepanbHOE IMTaHNE PACTEHUM. na6opgTopHon
a0O0TC€.
Tema 1. @usnosornyeckas posib JIEMEHTOB P
TectupoBanue.
MUHEPAIbHOTO TUTAHUSI. Y —
TaOJIUIIBL.
18. | pasnen 6. MunepamsHoe nuTanue pacTentii. Orierno
mabopaTopHO

Tema 2. TTornomeHre U MeTabOJIM3M a30Ta B
pacTeHuu.

pabore. KonTponbHas
MUCbMEHHas padoTa.




TecTupoBaHue.

19. Otuer no
Paznen 6. MunepaibHOE TUTAHUE PACTECHUM. nabopaTopHOI
Tema 3. Biusnue BHeIHUX (aKTOPOB HA 4 4 - 2 - 2 pabore.
MOIJIOIIEHUE BEIIECTB. Komnmoksuym.

20. | Pazgen 7. Poct u pa3Butue pacrenuid. Tema 1. 4 4 2 i i 2 Tectuposane.
OO01mue 3aKOHOMEPHOCTH POCTA.

21. | Pazgen 7. Poct u pazButHe pacrenuid. Tema 2. Kommoxsuym.
OcCHOBHBIE 3aKOHOMEPHOCTH | 3TaITbl 4 6 2 2 - 2 Pemienue 3aay.
OHTOTI'€HE3a PACTECHUM. TectupoBanue.

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

Brnusinue crpeccoBbIx GpakTopoB Ha pacTeHus U | 4 4 - - 4 TectupoBanue.
aZjanTaius K HUM.
4.2 Tl;ian BHeayIMTOPHO# CaMOCTOAITEIHLHOM Pa00ThHI 00Y4aI0OIUXCS MO0 TUCIIHILTTHHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Yu4eOHo-
S — METOIHYECKOE
Cemectp| Hassanue pasnena, TeMbl . Cpoku  |TpynoemkocTh obecricueHne
Bu camocTosTenbHON paboThl CpPE/CTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
Pasnen 1. Beenenune. Tema |IIoaroroBka muCbMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI C
4 1. HpeI[MeT, 06T>CKT, HUCTIOJIb30BAaHWEM KOHCIIEKTa JIGKIIMU W JIOTOJHUTEIBHOMN o5 1 KOHTPOJH,HHe
3a/1aun (PU3HOIOTHH matepaTypbl. DopMynHpoBKa COOCTBEHHOTO B3IJsfga Ha BOIPOCHI
pacTeHHii. 0003HaYCHHBIE MTPOOIIEMBI.
[ToaroroBka K MPakTHYECKOMY M J1a0OpaTOPHOMY 3aHSATHIO C Komnoxsuym.
Pasnen 2. ®uznonorus WCTIONIb30BAaHMEM  KOHCIIEKTa JICKIIMH W PEKOMEHIyeMOM KoHTposbHEIE
pPaCTUTETHLHON KIIETKH. JINTEPATYPBL. BOITPOCHL.
4  |Tema 1. OcobeHHOCTH CaMocTosITeNbHOE HM3yYeHHE TEOPETHYECKOro Marepuana 1o| 25-26 3 [TrcEMeHHast
CTpOCHI/Iﬂ paCTHTeJ’IBHOﬁ CTPOCHUIO EI (byHKI_II/IOHI/IpOBaHI/IIO OTACIIbHBIX  OPraHeIII KOHTPOJIbHAS
KJIETKH. PaCTUTCIIBHOU KJICTKH. HOHFOTOBK& OTBCTOB Ha KOHTPOJIBHBIC pa60Ta.

BOTIPOCHI.

TectupoBanue.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOTNIECKOe
Ouenounoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHEHHS (gac.) CaMOCTOATEIBHON
paboTHI
IMoaroToBka K MPAaKTHYECKOMY 3aHSTHIO C HCIOJIb30BaHUEM KommokBuym.
Pasznen 2. OU3KHOTOTHS KOHCIIEKTa gelqmn U PEKOMEHIyeMOW JUTepaTypsl. Pa3bop KoHTposBHEIE
N BOIMPOCOB: «BHYTPUKIIETOUHBIC CHCTEMBI PETYIISIIMU: HA YPOBHE

4  |PACTHTCIBHOM KIICTKH. Q)epI;/[eHTOB rz:lia;l MeMOpaHHasD fPaZ,up:lI)KI/IMOCT}II:p kak| 27-28 3 T S

Tema 2. CucteMbl ’ ’ y CCTHPOBAHNC.
OCHOBAa M PE3yJbTaT WHTErPAIbHON JEATEIBHOCTH CUCTEM

pEryIsnmn. peryisimny. [T0AroToBKa OTBETOB HA KOHTPOJIBHBIC BOMIPOCHL.
IMoaroToBka K NpakTHYECKOMY M J1aOOpPAaTOPHOMY 3aHSTHIO C KonnokBuym. |Xenar I'.-B.
WCIOJb30BAHUEM  KOHCIIEKTa JIEKIUM U PEKOMEHIYEeMOM KonTponbHas |broxumus

Paznen 3. ®oTocuntes. 6 . TR -
muTepaTypbl. Pa3bop BompocoB: «®DyHKIUH XJIOPOQPHILIOB, ouceMenHas |P .

4 Tema 2. HHFMCHTEI KapOTHHONIO0B U (prkoGumHOB. Pukobunucoms». [loaroroskal  29-3( 2 pabora. M.:BUHOM.
3CJICHBIX paCTCHUH, UX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. TecTHpoBaHHe Jlaboparopust
KHaCCI/I(bI/IKaHI/Iﬂ KOHTpO_]'[])HI,Ie 3HAaHUU, 2011. - 471

c. (4 9x3.)
BOIIPOCHI.
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOIb30BAHHEM KommoxBuym | Xenar I'.-B.
KOHCIIEKTa JIeKIIMM M PEKOMEHIyeMoil mureparypbl. Pazbop Tectuposanue. |broxumus
Paznien 3. @oTocuHTes. BorpocoB: «Ctpoerne u QyHkimonupoBanne ATD-cHHTA3BI Y KOHTpOsIbHBIe |PACTEHHIL. -
4  |Tema 3. CeroBas ¢asza pactenuii», «Perymsims cuntesa AT® B xmopomactaxy. 30-31 3 BOIIPOCHL. M.:BUHOM.
¢doTocunTE3A. IToaroToBKa OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI. Pemmenue 3a1au. Jlaboparopus
3HaHul, 2011. - 471
c. (4 9Kx3.)
IToaroToBka K NpPaKTUYECKOMY 3aHSATHIO C HCIOJb30BAHUEM Komnoxsuym |Xenar I'.-B.
KOHCIIEKTa JIGKIIMA M PEKOMEHIyeMoi nureparyphl. Pazdop Tectuposanue. bruoxumus
Paznien 3. ®otocuuTes. BorpocoB «IIyTH acCHMIIAMY yriaepoaa B pacTeHusx» «CAM- KoHTposbHBIe |PACTCHH. -

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

¢dorocuHTe3A. KOHTPOJIbHBIE BOTIPOCHI. KCP Jlaboparopus

3Hanmi, 2011. - 471

c. (4 9Kx3.)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
0 METOTNIECKOe
Cemectp| HasBanme pa3gena, TeMBbI . Cpoku  [TpymoeMKocTh HEHOHHOE obecrnieveHne
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K NPaKTHYECKOMY 3aHSATHIO C HCIIOJIb30BAHHEM KonTpomnpapie |Xenar I'.-B.
KOHCIIEKTa JICKIIMM WM PEKOMEHIyeMol murteparypbl. Pa3bop BONpOCHl.  [bHOXHMuS
BompocoB «Perymsmms mpomeccoB (POTOCHHTE3a B IEIOM pacTeHHIA. -
Pasnen 3. ®OTOCUHTE3.  |pacrennn. 3aiuTHbIC MEXaHH3MBI (DOTOCHHTE3a. DKONOTHS M.:BUHOM.
4 |Tema 5. Perynsauus u ¢doTocuHTe3a. BiusAHWE CBeTa, TeMIEPATYpHl, COAEPKAHUS 33 2 Ha60pf1T°pH’I
5KO0JIOTUsl (JOTOCHHTE3a. |YIVICKHCIOTHI, YCIIOBHI MHHEPAITLHOTO MTUTaHU, sHanui, 2011. - 471
BosocHaOkeHus. KoMIeHcanuoHHas Touka npH (OTOCHHTESE. c. (40K3.)
CytouHBI X071 (QoTocuHTe3a». [loAroTOoBKa OTBETOB HAa
KOHTPOJIBHBIE BOTIPOCHI.
[logroroBka K MPaKTHYECKOMY 3aHATHIO C HCIIOJNE30BAHHAEM KonTponpnas |Xenar I'.-B.
KOHCIIEKTa JIEKIMM M PEKOMEHIyeMoi mnurepaTypel. Paz0op nucpMenHas — |broxumus
BorpocoB «I'mukonu3 (3HaueHne HocHOopHINPOBAHHUS TEKCO3BI, pabora. pacTeHHIA. -
Pazen 4. Jlpixanme l-e u 2- cy6crpaTH0ev(1)00(1)0pHanOBaHHe, 0OpaIeHHbIH Tectuposanue. JI\I/LGBMHOM.
4 5T 9 TJIMKOJIN3, SHEPTETUYECKUMU BBIXOJ TJIMKOJIM3a, MCIOJIb30BAHUE 34-35 4 KOHTpOIIBHEIE a OP?TOPH’I
pacTéHuu. 1eMa .. i 3HaHu#, 2011. - 471
MPOMEKYTOYHBIX TMPOAYKTOB M MHPOBHHOTPAIHONU KHCIIOTHI). BOIIPOCHL. ’
XUMHA3M JIbIXaHUS. Lukn mu- u TpuKapOOHOBBIX KHcIOT (mukin KpeGea)». Brimonmenie |- (4 ox3.)
Beimonaenne cxembl «lleHtpanpHas ponb umkina Kpebca B CXCMEL

MeTaboJI3Me pacTUTENbHON KiIeTKu». [1oaroToBKa OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

Pemrenue 3agauy.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
0 METOJAMYECKOE
Cemectp| Haspanue pasnena, TeMbl y Cpoxn | TpymoemKkocTh HEHOHHOE obecreueHne
Buj camocTosTensHON paboThI CpPeJICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
IMoaroToBka K MPAaKTHYECKOMY 3aHSTHIO C HCIOJIb30BaHUEM TectupoBanue Xennr I'.-B.
KOHCIIEKTA JIEKIMH W PEKOMEHIYyeMOW JIUTeparypsl. Pazbop buoxumus
BorpocoB  «CyOcTpaThl  ABIXaHMA W JIBIXATENbHBIA pacTenwui. -
kod(puument. Dddexr Iacrepa. 3aBUCUMOCTH IBIXAHHS OT M.:BMHOM.
BHEIIHUX M BHYTPEHHUX (akTopoB. BiusHue Ha JbIxaHue Jlaboparopust
Temreparypsl, koHuenTpanuu CO2, cBeta, colepKaHue BOIHI, suanmit, 2011. - 471
Pasien 4. Jlbixanue MHHEPAIBHOTO [HTAHHS. W3MeHeHne MHTEHCHBHOCTH IBIXAHUS M;jéiyl‘;ﬁ{o_
N B OHTOTEHE3€ PACTCHUII».
4 paCTeHI/II/I. TeMa 4 35 2 reHeTU4YecKue u
Perynsauus u sxonmorus OMOXMMHYECKHE
JbIXaHHUS. MCTOABL B
COBPECMCHHOU
OUOJIOr U PACTeHU

[DnexTpoHHBIi

pecypc]. - M:

BUHOM.

JlaGopaTopus
3HaHuK, 2012.

IToaroToBKka K TNPAaKTHYECKOMY 3aHATHIO C HCHOJIB30BAHUEM TectupoBanue Xenar I'.-B.

KOHCIIEKTa JIEKIMH M PEKOMEHIyeMOW JuTeparypsl. PazGop Broxumus

BoOMpocoB «CTPYKTypa U (pU3HYECKHE CBOUCTBA BOJIBI B YKUIKOM pacTenuii. -

Paznmen 5. BonHbIi peXUM |y tBeprom cocTosHIM. BIHsHHE 51KTPOIUTOB M HETIOSPHBIX M.:BMHOM.
4 pactenuii. Tema 1. rpynn  Ha CTPYKTYpY BOABL BsamMopeiicTBHe BOABI C 36 5 JlaGoparopust

Bonauesrii oOmen
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 [UIs PACTCHUHN. 3HAUCHHE BOJBI IS
KHU3HEACATCIbHOCTH paCTeHHﬁ».

3Hanwmii, 2011. - 471
c.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOTNIECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
N IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIIOJIb30BAHUEM KonnokBuym. Xennr I'.-B.
Paszgen 5. Boansliii pexxum N
. KOHCIICKTa JICKIMH M PEKOMEHIYeMON nuTepaTyphl. Pa3bop TecTupoBanue buoxumus
pacrennii. Tema 2. BonpocoB «IlepeaBrmkeHne BOIBI IO TKAHAM H COCYAaM. pacTeHuit. -

4  [Ilocrymienue u 36 1 M.:BMHOM.
TPAHCIIOPT BOJBI B JlaGoparopust
pacTeHuu. 3HaHmi, 2011. - 471

C.
[MoaroroBka K NPAKTHYECKOMY 3aHSATHIO C HCIOJIE30BAHUEM Komnoxsuym. Xenar I'.-B.
. KOHCIICKTa JIGKIIMM M pPEKOMEHIyeMO# mnureparyphl. Pazbop TectupoBanue buoxumus
Paznen 5. Boanblil pexxum BonpocoB: «lloHSATHE O NPOAYKTUBHOCTH TPAHCHUPALUU. pacTeHHi. -
4 |pacrenuii. Tema 3. CyTOuYHBIH X0/ TPAHCITHPALIANY. 37 1 M.:BTHOM.
Tpancrinpanusi. Jla6oparopus
3HaHwi, 2011. - 471
C.
. IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOIb30BaHHEM TectupoBanue Xennr I'.-B.
Pazzien 5. BomHbIH PEXKUM |gopcniexra nekuun u pexoMeHayeMoii jmuteparypsl. PasGop KCP Broxumus
pacrenuit. Tema 4. BONPOCOB  «OCOOEHHOCTH BOIAHOTO OOMEHA y Pa3IHYHBIX pacTeHwii. -

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

BHYTPEHHHX (DAKTOPOB Ha kcepouter). DUBHOTOTHYECKHE  OCHOBBI OpOIIAEMOT0 Jlaboparopust

BOJIHBI OOMEH pacTeHUil.

3CMIICICIIUA .

3Hanul, 2011. - 471
c.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| HaszBanwme pasmena, TEMBI N Cpokn  |TpymoeMKOCTh obecrieueHne
Bun camocTosTenbHO# paboTh CpENCTBO N
BBITIOJTHEHHS (gac.) CaMOCTOSTEIBLHOM
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSITHIO C HCIOJIb30BaHHEM Tectupopanue. Xennr I'.-B.
KOHCIICKTA JICKIMH M PEKOMEHIyeMOW uTepaTyphl. Pa3bop Komnoksuym. buoxumus
BonpocoB «O0Ilee MpeacTaBIeHUE O POJM KATUOHOB (Kajus, 3anojHeHUE pacTeHui. -
KaJIbLMSA) B TATAHUH M JKU3HEIEATEILHOCTH PACTEHUH. Binsinue TAGITHIIBL. M.:BUHOM.
KAaTHOHOB Ha KOJUIOUJHBIE CBOMCTBA LIUTOILIA3MBI U CTPYKTYpPY ﬂa@opaTopnﬂ
Paszen 6. MunepaibsHoe bepmentoB.  IlpencraBieHne 00  aHTArOHU3ME  HOHOB. sHauuii, 2011. - 471
c.
nuTanue pactenuii. Tema Ousnonornyeckass poib Kalusd, HATPUSA, KIS, MAaTHUS.
VYyactue xeneza B oOMeHe BeniecTB. Poyib MUKpPO3JIEMEHTOB B
4  |1. ®dusnonoruyeckas N 38 2
JKU3HU pacTeHUi (MoIMOIeH, MapraHell, Melib, IIMHK, 00p). Cepa
POJIb STEMCHTOB U ee 3HayeHue I pacTeHuil. GopMbl CEphl, NOCTYMHBIE IS
MUHCPAIbHOI'O IIUTAHUSA.  |pacTenuit. MexaHU3M penyKIMHU CyiabharoB y pacteHuil. Poib
¢ocopa B muranuu pactenuil. Jlocrynusie popmsl hochopHBIX
coequHeHnd. Yyactue Qochopa B OOMEHE  BEIECTBY.
3amomHeHne TaONMWIBI O PONH  OTACITBHBIX  DJIEMEHTOB
MUHEPAJIHHOTO MUTAHUS B )KU3HU PACTCHHU.
[TonroroBka K KOHTPOJILHOW paboTe ¥ TECTHPOBAHHUIO C Xennr I'.-B.
HUCITIOJIb30BAHUEM KOHCIICKTa JICKIIUHU n peKOMeHI{yeMOﬁ brnoxumus
JINTEPATYPBI. pacTeHui. -
M.:.BMHOM.
JlabopaTopus
3Hanui, 2011. - 471
Pasnen 6. MuHepaibHOe KoHTpostbHast ¢. (4xK3.)
nuranue pacrenuii. Tema MonexynspHo-
INUCBbMCHHAS |reHETUYECKUE U
4 2. Iornouienue u 38 2
6 pa60Ta. OUMOXUMHUYECKHE
MeTab0JIM3M a30Ta B
TectupoBanue [METOAPIB
pacTeHuu. COBpPEMEHHOM
Ouosorun pacteHnit
[OnexTponHsIi
pecypc]. -M
BMHOM.
JlabopaTopus

3HaHuH, 2012.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHSATHIO C HCIOJIB30BAHHEM Xenar I'.-B.
Pa3zien 6. MuHepanpHOe |KOHCIIEKTA JIEKIMH K pekoMeHayeMoit nurepaTypel. Paszbop BHOXHMUHSI
nuTaHue pactenuii. Tema BOIPOCOB «3aBUCUMOCTh CKOPOCTHU Hornomerm BCILIECCTB OT UX pa?TeHHH- -
4 |3 Brusiue BHEMIHNX KOHIIEHTpalluM B cpeige.  BsamMoseiicTBue  HMOHOB. 38 2 KomIoKBuyM, M.:BUHOM.
Konuentpanus BOJIOPOJHBIX HOHOB. Temnepatypa. Jlaboparopus
(axropos Ha Konuentpanust kuciopona. Cet. BnusiHue Boasl. PUTMHYHOCTB sHanni, 2011. - 471
MOIJIOLICHUE BEILECTB. HOTTIOMIEHHS. c.
IloaroroBka K NpPakTUYECKOMY 3aHSATHIO C HCIOJIB30BAHUEM Xenar I'.-B.
Pasnen 7. Poct u KOHCIIEKTa JIEKIIMH WM PEKOMEHIyeMOH mTepaTypsl. Pazbop BI/IOXI/IMfIﬂ
pasBuTHe pacTenuii. Tema BonpocoB «bombiias kpuBas pocta o Cakcy. a3l OHTOreHe3a PacTCHUM. -
4 pacTUTENHLHON KIETKU. BIMsAHME Ha POCT pPacTeHMidl M HX 39 2 TectupoBanue| M.:.BUHOM.
1. Obupe OpPraHOB TEMIIEpaTyphl, cBeTa (poJib (UTOXpOMA), a’palu, JlaGoparopust
3aKOHOMEPHOCTH POCTA.  |oGecreueHHOCTH BOIOM. 3HaHui, 2011. - 471
c.
Paznen 7. Poct u IloarotoBka K MOPAaKTUYECKOMY 3aHATHUIO C HCIOJIB30BAHHEM
pasBuTHe pactenuii. Tema |KOHCIIEKTa JEKIMH 1 pexoMeHIyeMoi nuTepaTyphl. Pazbop Pemenue
4 9. OCHOBHEIE BOIIPOCOB «Ponb ¢utoxpoma u (PUTOTOPMOHOB. 39 2 3a1au.
3aKOHOMEPHOCTH U DTaIbl Jladgepernmanns nona. TectupoBanue

OHTOTr'€HE3a PACTECHUM.




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEeACTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
ITonroroBka K TECTHPOBAaHHIO € HCIIOJNB30BaHUEM
pEeKOMEHIyeMO JIUTEPATYPBL. Pasbop BOIPOCOB
«YCTOWYMBOCTh KaK MPUCTIOCOOTCHNE PACTEHUH K YCIOBHAM
. cymectBoBanus. OOLIMe NPUHOMOBL AJANTHBHBIX PEaKIUH
Pazzen 8. YcroiunBocTs pacrenuii. [ToHATHE cTpecca, MEXaHU3MBI CTpecca y pacTeHHi
pactenuii. Tema 1. Ha KJIIETOYHOM, OPTaHM3MEHHOM M HONIYJISIIUOHHOM YpPOBHSX.
4  |BiausitHuEe CTPECCOBBIX 3aCyX0yCTOMYMBOCTh U KAPOCTOMKOCTH. XOJIOAOCTOMKOCTE H 40 4 TectupoBanue

(hakTOpOB Ha PACTCHUS U
aanTamys K HUM.

MOPO30CTOMKOCTh. Y CTOMYUBOCTH K 3aCOJICHUIO. Y CTOWIMBOCTD
K aHa’pobuosy. ['a30ycTOHYMBOCTh. YCTOHMUMBOCTD MPOTHUB
MH(GEKIMOHHBIX 3a00JeBaHUd W JAPYrUX OHOJOTHYECKUX
¢akropoB. Ctpecc w amanranusa. OOmEe  NPHHIUIBI
HAJIKHOCTH PACTUTEIBHOTO OPTaHU3May.

OO6muii 00beM CaMOCTOSTEITLHOM PabOTHI TTO TUCIUIUIMHE (dac) — 43

N3 Hux o0beM caMOCTOATEIbHONH pPabOTHI

AUCTAHIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHIT 36 (4ac)

€ MCIOJb30BAHHEM 3JIEKTPOHHOIO O0y4YeHHMS M




4.3 ConepixaHue y4eOHOTr0 MaTepuasa

Pa3znen 1. BBEAEHUE

Tema 1. IIpeamer, 00beKT, 321241 (PU3MOJIOTHH PACTEHHUIA.

®u3nonorus pacTeHUN Kak HayKa O KU3HEIEATEIbHOCTU pacTeHUil. OCHOBHBIE HTallbl
pa3BuUTHS (U3NOJIOTHUH pacTeHWH. MeTonsl (U3MOJIOTHH PACTECHHWH, CBS3b C JAPYIHMHU
ouosornueckuMu Haykamu. OOBEKT (PU3HMONIOTHN pacTeHUH - dyKapuoTudeckue GororpodHbIe
opraHusmbl. MecTo 3€lIEeHBIX PAaCTeHHM B 3KOHOMMKE Npupoibl. Kocmudeckas poiib 3€IEHBIX
pactenuii. OCHOBHBIC 337241 (PU3UOTIOTHU PACTCHHIA:

Pa3znes 2. ®U3HOJIOTUSI PACTUTEJIBHOM KJIETKHA

Tema 1. Oco0eHHOCTH CTPOEHHS PACTHTENbHOWH KJeTKH. OCOOEHHOCTH CTPOCHHS
pPacTUTENBHBIX OPraHU3MOB B CBSI3M C aBTOTPO(HBIM THMOM mnuTaHua. OOIIME NPUHIIMIIBI
OpraHM3alll JKUBBIX CTPYKTYp (OHOMoOIKMMEphl, MeMOpaHbl, MPUHIUI OTKPBITHIX CHUCTEM,
CUCTEMBI PETYIISIIIAK, CIIOCOOHOCTh K aKKyMYJISIIHH U TpaHncopmaruu dHeprun). OCOOCHHOCTH
CTPOCHHUSI PACTUTEIBHOW KJIIETKU, KJIETOYHBIE OPraHOUbl, IUIACTU]IbI, BAKYOJb, KJIETOYHAs
creHka. OCOOCHHOCTH CTPOCHUS PACTUTENBHOTO oprann3Ma. OCHOBHBIE OpPTaHbl ¥ UX (PYHKIHH.

Tema 2. Cucrembl peryiasinuu. L{eq0CTHOCTh PaCTUTENIBHOIO OpPraHU3Ma M CUCTEMBI
perymsiuuu. Mepapxust cucteM peryisiiuui. BHYTpUKIETOUHbIE CUCTEMBl PETYJISALUN: HA YPOBHE
dbepMeHTOB, TeHHas, MeMOpaHHas. MEeXKIETOYHble CHCTEMbl pPEryisiiuu: Tpoduyeckas,
TOPMOHAJIbHAS, AJIEKTPO(U3NOIIOTHYECKass. Pa3Ipa)kuMOCTh Kak OCHOBa M pe3yabTar
MHTErPAJIbHOM JAESTEIbHOCTA CUCTEM PETYIISALHUU.

Pa3nea 3. ®OTOCHHTE3
Tema 1. Uctopus orkpsiTus ¢porocunresa. Bxnan [Ipuctnu, leene, Murenraysa, CeneObe,
Coccropa, bycenro, Cakca B uccinenoBanne porocunresa. 3Hauenue pador K.A. Tumupsizera B
obnactu gorocunTe3a. TUMHUPSI3EB 0 KOCMUYECKOW POIU 3eJeHBIX pacTeHuil. Obiee ypaBHEHHE
dotocuntesa. I[lpoucxoxnenne O,, BwimensieMoro mnpu (orocuHTede (rumore3a baiiepa,
npezncrasienus A. H. baxa o ¢oronuze Bonbl, pabotel Bunorpanosa u Teiic, PyOena u Kamena).
CseroBas u TeMHOBas (ha3bl.

Tema 2. IIurMeHTHI 3eJIeHBIX pacTeHHil, MX KJaccupukanus. 3HaueHue pador M.C.
[IBera. Ctpoenue xnopodmina). Pasubie dopmbr xmopoduiio. Ousndyeckne U XUMHUIECKUE
CBOWCTBA XJIOPO(HIUIA, CBA3aHHBIE C OCOOEHHOCTSIMH €ro CTPOEHHS (CHEKTP MOIJIOIEHMS,
dmoopecuenmusi, (ochopecueniusa, ruapodobusie U ruApoduUnbHbIe Tpynmbl). CrocoObr
JIe3aKTUBAIMK BO30YKJIEHHOTO COCTOSIHUS XJIOPO(MIIa: MUTPALUU SHEPTUH, (POTOXUMUYECKas
pabora. OUKOOUIMHBI, CTpOEHUE U (PU3UKO-XUMUYECKHE CBOMCTBA. SIBJICHHE XPOMATHYECKOM
KOMIUIEMEHTAapHO! a1aliTalluy y BOJOPOCIIEH. KaporuHouapl, wux  Kkijaccupukamus U
cTpykrypa. OU3nKo-XxuMrU4YeCcKue CBOMCTBA. brocnHTe3 KapoTUHOUIOB. POib KapOTHHOMAOB B
npoiiecce pOTOCHHTE3A.

Tema 3. CeroBast ¢paza ¢porocunTe3a. OyHKIIMOHAIBHAS AKTUBHOCTh XJIOPOILJIACTOB.
Peakuus Xumna. @otoBoccranoBnenne HAZID u dorodochopunupoBanue (ApHOH, pabOTHI
KpacnoBckoro). [Ipeacrasienue o AByX TUTMEHTHBIX cucTeMax (3h(eKT ycuneHus DMepcoHa)
[lpencraBiaenne 00 aKKyMyJIsUM, MWUIpalldd M TpaHCQOpPMALMU »HHEPIUU CBeTa B
(OTOCUHTETHUYECKUX E€IMHUIAX U UX pPeaKIMOHHBIX LeHTpax. CocTaB u QyHKIMOHUpOBaHUE | U
II dbotocuctem. Heunknnueckoe dorodochopunrpoBanue. Huxnuueckoe
dorodochopunupoBanue. [IceBnouuknuyeckoe dorodochopunrpoBaHue.
XemunoocMoTuyeckast rumnore3a (orodochopunupoBanus (Mwurtuen). KBaHTOBBI BBIXOA
doTtocurTe3a. DPPEKTUBHOCTH UCTIOIB30BAHMS KPACHBIX U CHHUX JIYUECH.

Tema 4. TemuoBas ¢a3za dorocunresa. [lyts yrinepoma B dotocunrese. Iloucku
nepsuuHoro akuentopa CO; B paGotax rpynnsl KampBuna. [lukn KanbBuna (Cs-myTh).
QOuxcanus CO2 docdoenonmupoBunorpagHon kuciaoton (Cy- myrth; TapueBckuii, Kaprnuios,
Xotu u Cimak). ['mukonatueit myth (dhoTonpixanue) B porocuHTese. PasHOOOpa3ue mpoaykToB
¢dorocunTe3a. POTOCUHTETUYECKUI KOAPPHULIUEHT.

Tema 5. Peryasiuusi 1 3k0y10rusi (POTOCUHTE3A. DHJIOTEHHBIE MEXAHU3MBbI PETYIISIIIUU
¢dorocunTe3a. Perymsanust cBetoBoit cramuu (QortocuHTe3a SIBIeHHE (POTOCHHTETUYECKOTO



KOHTpoysi. Perymsnus akTuBHOCTH (DoTOCHHTETHYECKHX (epMeHTOB. Perynsmus 1ukia
KanpBuna. Perymauusi mpouieccoB (OTOCHHTE3a B IIEJIOM PAaCTEHUU. 3aIIUTHBIE MEXAaHU3MBbI
¢dorocunTesa. Okomorust (orocuHTe3a. BnusHME cBera, TeMIeparypbl, COAEpIKaHUSA
YIJIEKUCIIOThI, YCIOBUI MHHEpANbHOrO MUTaHMs, BoAocHaOkeHus. KommeHcannoHHas Todka
npu ¢porocuntese. CyTodHbIi X0 POTOCHHTESA.

Paznen 4 - JIbIXAHUE PACTEHUI

Tema 1. Hcropus pa3Burus ydeHusi o abixanmu. Bxman JlaByasee, I[lleene,
Wurenraysa, Cocctopa, Illenbaiina B mcciieqoBaHue Iporiecca apixaHus. [lepekucHas teopus
ouonoruueckoro okucienus (A.H. bax). IlpencraBienue o0 akTHUBaIUMu BoJoponaa B paborax
baxa. Teopuss apixanus Ilammaguna. PaGorer Bunanpa. Ilpoucxoxaenue kuciopoma B COo,
BBIJICJIIEMON TIpU JbIXaHWM. B3auMocBs3b JIbIxaHusi u OpoxkeHus; Teopus KocTbiueBa o
TEeHETUYECKOH CBSI3U JbIXaHusl U OpoxkeHus. Tunbl Opoxenusi. CoBpeMeHHbIE NpeACcTaBIeHUs 00
aHa’pOOHOU 1 adpoOHOI (ha3ax AbIXAHHUS.

Tema 2. Xumu3sm abixanus. CoiicTBa GepMEHTOB Kak OEIKOBBIX KaTAIU3aTOPOB. THIIBI
OKUCIHUTENbHBIX  peakiuil.  Oxcupopeaykrasbl.  OkcureHaspl. [nmkonus — (3HaueHue
docdopunupoBanusi rexco3bl, l-e u 2-e cydctpatHoe (ochopunrpoBaHue, OOpaIICHHBII
[JIMKOJIN3, SHEPreTUYECKUM BBIXOJ TJIMKOJIN3a, UCIOIb30BAaHUE MPOMEKYTOUHBIX MPOAYKTOB U
MAPOBUHOTPAAHOW KHCHOTHI). Ilukn nu- w  TpukapOoHOBBIX KkucioT (mukia  KpeOca).
[MuoKCWIIaTHBIM [UKJI W TIOKoHeoreHe3. IleHTo3odochaTHblid MyTh OKHCICHUS TIIOKO3HI.
B3aumocBs3u myTeil OKHCIEHHS TIIOKO3bl. OHepreTHueckuii Bbixon nukia Kpebca wu
neHT030(oCchaTHOTO IMYyTH, UCTIOIF30BaHUE TPOMEKYTOUHBIX MPOTYKTOB.

Tema 3. DHepreTuka abIXaHusi. DIEKTPOH-TPAHCIIOPTHAS IEMb, CTPYKTYpa U (HYHKIIUU
MUTOXOH/IPHA. XEMHOOCMOTHYECKAsI TEOPHsI OKHCIMTEIBHOTO (ocopuinrpoBanus Mutyena.
Pa3zobmienue saekTpoH-TpaHCHOpPTHOW 1enu u  ¢ocdopunupoanus. PaznooOpasue myreit
IepeHoca JJIEKTPOHOB W TMPOTOHOB Y pAacTeHHMM Kak MpPUCHOCOOJIEHHE K  YCIOBHSIM
cymecTBoBanus. [{lnaHnuape3ncTeHTHAS IIEKTPOH-TPAHCIIOPTHAS LEMb.

Tema 4. Perynsauusi u 3kosorus abixanus. CyOcTpaTbl IbIXaHUS W JAbIXaTEIbHBINA
kodpuuuent. Ddpdexr [lactepa. 3aBUCUMOCTD JbIXaHUS OT BHEIIHUX U BHYTPEHHHUX (haKTOPOB.
Bnusnue Ha gpixaHue Ttemneparypbl, KoHueHTpauuu CO,, cBeTa, cojlep)kaHuUE BOJIbI,
MUHEpaIbHOT0O NUTaHUs. MI3MeHeHre HHTEeHCUBHOCTH JIbIXaHUSl B OHTOTE€HE3€ PACTEHUM.

Pa3nen 5. BOJAHBIN PEXKUM PACTEHUI

Tema 1. Boanblii 00MeH pacTUTeIbHOM KiaeTkH. CTpyKTypa U (uU3MUYecKue CBOWCTBA
BOJBI B JKUJIKOM M TBEPJOM COCTOSSHUU. BiMsHME 3JIEKTPOJIMTOB M HEMOJIAPHBIX TPYII Ha
CTPYKTYpy BOABbl. B3amMopeiicTBUE BOJbI C KOMIIOHEHTaMu MpoToria3Mbl. Dopmbl BonbI B
pacTUTENbHBIX KieTKax. OCMOTHYECKHE SIBICHHUS B PACTUTENBHBIX KieTkax. OcMOMETpbl
Hrotpoure u Ilpeddepa. 3akonsl ocmoca. Typrop u cocyias cuia, UX 3Ha4eHUE JJIs paCTEHHI.
3HayeHue BOJIbI IS KUZHEACATEIbHOCTH PACTCHUH.

Tema 2. IlocTymieHue M TpaHcmopT BOAbI B pacTeHMH. DOpMbI BOJABI B IIOYBE.
HocrynHast u HenoctynHas Boja. Onpenenenue koddduunenrta 3asaaanus. [lormomenue Bobl
pacTUTENbHBIMU KJIETKAMH B TIpoliecce THapaTtaliuu OouokosutonoB. Obiiee mpeacTaBieHue o
HIUOKHEM U BEpXHEM KOHIIEBBIX JBUTATENsAX MOIJIOUIEHUs BOAbl pacTeHusiMu. KopHeBoe
naBieHue (Tad  pacTeHWd, TyTTalMs, MPEANoJiaraéMblii OCMOTHYECKUH  MEXaHU3M).
[TepenBurkeHne BOJBI IO TKAHIM M COCYIaM.

Tema 3. Tpancnupaums. CTpykTypa JHCTa B CBSI3M C SBJICHHEM TpaHCHOUpPALHH,
yCTbUYHAS U KYTHKYJsipHas TpaHcnupauus. 3akonsl JlaneToHa u Credana o nuddysun napos
Bozbl. Du3nonorus ABMKEHU YCTbUILL. Perynsanus Tpancnupanuy. 3HaueHUEe BOCXOSIIErO TOKa
BoAbl Juisi pacteHus. [loHsTHe O TPOAYKTUBHOCTH TpaHcnupanuu. CyTOYHBIM XOJ
TpaHCIUpaIUK.

Tema 4. BiusiHue BHEIIHUX U BHYTPeHHUX (PAKTOPOB HA BOJAHBIN 00MEH pacTeHMH.
OcoOeHHOCTH BOJHOTO OOMEHa y PasziIMYHBIX JKOJIOTMYECKUX TPYII pacTeHuil (TUrpodursl,
Me30(uThI, KcepohuThl). DU3HMOTOTUUECKHE OCHOBBI OPOIIAEMOTO 3eMJICICITHSI.

Pazgen 6. MUHEPAJIbHOE NUTAHUE PACTEHUI



Tema 1. ®usnosornyeckasi pojb 3J1eMEHTOB MUHEPAJIBLHOI0 MUTAHUS. DJIEMEHTHBIN
XUMHUYECKHH cOCTaB pacTeHHH. Makpo-, MUKpPO- M yJIbTpaMUKpoieMeHThl. HakoruieHue
OTJENBHBIX 3JIEMEHTOB pacTeHusiMu. OO0IIee IpeACcTaBICHNuE O POIM KaTHOHOB (Kalus, KaJIbIys)
B MHUTAaHUM M KU3HEIEATEIbHOCTH PACTCHUH. BiusHMEe KaTMOHOB Ha KOJJIOMAHBIE CBOICTBa
UTOIUIa3MbI U CTPYKTYpy ¢epmeHToB. lIpencraBienue 00 aHTaroHW3Me HOHOB. YyacTue
KaTHUOHOB B TeHepaluuu OuonoreHuuanoB. HelTpanuszanus H30bITOYHON KHUCIOTHOCTH.
dusnonoruyeckast posib Kajus, HaTpusl, KalblKs, MarHUs. Y4acTHe jkeje3a B 0OMeHe BEIIECTB.
Posb MUKpO371€MEHTOB B *KHM3HH pacTeHUH (MoJIuOJeH, Maprasel, Meab, HUHK, 60p). Cepa u ee
3Ha4YeHUE I pacTeHud. POpMbI Cepbl, AOCTYIHBIE I pacTeHUM. MexaHusM penyKuuu
cynbdatoB y pactenuid. Ponb docdopa B muranuu pacrenuid. JJoctymubie dhopmbl hochopHbIX
coenuHeHUi. Yyactue ochopa B 0OMEHE BEIICCTB.

Tpancnopr BemecTB. IlocTyruieHue BelECTB B KJIETKY PAacTeHUH W IEpBbIE TEOPHU
U30MpaTeNbHOTO  TOTJIOUICHUsT  BemecTB. IIpencraBneHne o  KaxyleMcss CBOOOIHOM
OpOoCTpaHCTBE. AKTHMBHBIM M NACCUBHBIM MeMOpaHHBIM TpaHCHOPT. DIEKTPOXUMHUYECKUE
MEXaHMU3Mbl TOCTYIUIEHUSI MOHOB B KieTKy. MoHHble Hacochl. KOHTAakTHBI OOMEH Mexay
[OYBEHHBIMHM KOJUIOMJIAMM M KJIETKAaMH KOpHS. MeXaHu3Mbl MEMOpPaHHOI'O TpaHCHOPTa
METa0OIUTOB. DHJI0-, 9K30- U MHUHOIMTO3. [lanbHuil TpaHcHopT (poiib amorJiacta, CUMIUIACTa U
sHpomacta). CTpykTypsl M ¢GyHKUMH Iu1azmogecM. DuosMHbIA  TpaHcnopT. KcunemHsblit
Tpa"cnopt. [lyTb acCUMIIIATOB OT XJIOpoIUIacTa A0 NOoTpedsitomux opraHos. [Ipencrasnenus o
MeXaHU3Max AajJbHEro TpaHcmopTa. ATTparupymoluiee aeiicrsue Tkaneid. OTiaoxeHue B 3armac.

Tema 2. ITorsiomenne u Meradou3m asora. CojepkaHue a30Ta B OpraHax pacTeHHH.
[TocTtossHHBI  OOMEH  a30THCTBIX COEAMHEHMH B  PAaCTUTEIbHBIX TKaHAX. [ 'pynmbl
a30TPUKCUPYIONUX OPraHU3MOB: KIyOeHbKOBBIC OakTepuu (beliepuHK) U npyrue CUMOWOHTEHI,
CBOOOAHOXKUBYIIIME TOUBEeHHbIEe OakTepuu (Bunorpaackuii, beiiepunk), Gakrepuu, rpudbl u
CUHE3eJIeHble BOJOPOCIM B MoYyBax M BojoeMax. Cxema (uKcallud MOJIEKYJISPHOIO a3o0Ta.
CumbuoTHueckass a3oT@UKcalus B KOPHEBBIX KIyOeHbKax O000BBIX. AMMOHH(HKAINAL.
Hurtpudukanus. Jlenutpuduxanus. Penykius HUITpaTOB B paCTEHUSIX.

Tema 3. BuusiHue BHemHHX (aKTOPOB Ha morjomeHve BemecTsB. [louBa u ee
CBOICTBa. 3aBHCHMOCTb CKOPOCTH TIOTJIOIIEHUS BEIIECTB OT HX KOHLEHTPAllUU B CpeJe.
BsaumopeiictBue noHoB. KoHueHTpanmst BogoponHbIX HOHOB. Temmeparypa. Konuentpanus
kuciaopona. Ceer. BnusiHue Boabl. PutmuuHOCTh mnoriomieHus. PU3HOIOTHYECKHE OCHOBBI
npuMeHeHus ynoopenuil. ['mapononuka.

Pazgen 7. POCT U PA3BUTHE PACTEHUIT

Tema 1. O0mue 3akoHoMepHOCTH pocTa. OOIIee MpeaCTaBIeHUE O POCTE PACTEHUH.
Tunel pocta y pacTeHM: anuKajdbHBIA, WHTEPKASIPHBIM, paaualbHbIN, Oa3anbHbIN,
paBHOMepHBIA. bonpmas kpusasg pocra mo Cakcy. Pa3bl OHTOr€HE3a PACTUTENBHON KIIETKH.
BnusiHue Ha pocT pacTeHUil U MX OpPraHoB TeMIepaTyphl, cBeTa (posib GUTOXpOMaA), a’palui,
oOecnieyeHHocTH Bozoi. KoppenstuBHblil poct opranoB. CyTouHas U ce30HHAas MEPHUOJUYHOCTh
pocra. dusnonorus nokos (Tay0oKuil M BBIHYKIECHHBIA MOKOH). YTIpaBiIeHHE TOKOEM.

Tema 2. OcHOBHbIe 3aKOHOMEPHOCTH M JTalbl OHTOreHe3a pacreHuil. Da3bl
WHAVBUAYAJIbHOTO Ppa3BUTHS pAcTEHHWI: SMOpHOHaNbHAasA, IOBEHUJIbHAs, TEHEpaTUBHAs U
ceHWwIbHasd. DakToppl, pEryJupyrolue LUKJI WHIMBUIYaJbHOTO pa3BUTHA. SpoBu3anusl.
®oronepuoansm. Poib puroxpoma u puroropmonos. Auddepennnanus nomna.

Pa3znen 8. YCTOMYNBOCTH PACTEHUIA

Tema 1. BiausiHue cTpeccoBBIX (PAKTOPOB HAa PACTEHUS M AJaNTANUSA K HHM.

YCTOHUMBOCTh Kak MPHCIIOCOOJIEHHE PpAacTeHUH K YCIOBUSM cyllecTBoBaHus. OOmme
INPUHLMUIIB AJAaNTUBHBIX peakuuid pacteHui. lloHsTme crpecca, MexaHUW3MBI CTpecca y
pacTeHMid  Ha  KJIETOYHOM, OpPraHU3MEHHOM U TONYJALHOHHOM  YpPOBHSX.
3aCyXOyCTOMYMBOCTh M KApPOCTOMKOCTh.  XOJOAOCTOMKOCTH M  MOPO30CTOMKOCTD.
YCTOMYMBOCTh K  3aCOJCHHUIO. YCTOWYMBOCTH K aHa’poOmosy. ['a30ycTOWYUBOCTH.
Y cToHYMBOCTh MPOTUB WH(EKITMOHHBIX 3a00JICBAaHUN M IPYTrUX OMOJOTHYECKUX (HaKTOPOB.
Crpecc u aganrtarus. O0mue NPUHLIKIBI HAIEKHOCTH PACTUTEIHLHOIO OpraHU3Ma.



4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounsie | dopmMupyembie
n/H | pa3aenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIUU
U TeMbl NMPAKTUYCCKUX U Bcero N3 Hux (MHIMKATOPBI)*
JIa0opaTOPHBIX padoT | yacos NnpaKkTH4yecKas
MOATO0TOBKA

1 2 3 4 5 6 7

1 |21 SIBneHue 1a3Monu3a u 2 OtuerT 1o OIIK-1
AeTIa3MOIIH3a. 71a00paToOpHO HIK onk 1.1
BpeMeHHbI# TU1a3MOITH3. i pabore.

ITpuxusHeHHOE
OKpaIllMBaHHUE KIETOK
HEUTpaJIbHBIM KPACHBIM.

2 |21 Ormpenenenue 2 Ortuer 1o OIIK-1
OCMOTHYECKOTO JIaBIICHHUSI 1mabopaTopHOi HJIK onc 1.1
MJ1a3MOJTUTHYECKUM pabore.

METOJIOM. KomnokBuym.

3 |21 Omnpenenenne  cocymei 1 Otuer o OIIK-1
CHIIBI KJICTOK 1a6opaTopHO HIK onx 1.1
YIPOIIECHHBIM  METOJIOM it pabore.

(o YpmmpyHry) [Tucemennas
KOHTPOJIbHAS
pabora.

4 |21 3aBHUCUMOCTh  COCYILEH 1 Oryer 1o OIIK-1
CHUJIBI oT CTeneHu 1mabopaTopHOi HJIK on 1.1
HaCBIIIEHUS KJIETOK pabore.

BOJIOGA. TectupoBanue
5 122 Cucremsl perymsnum. 2 Konnoksuym OIIK-2
TectupoBanu HJIK ok 21
e
6 |32 [TurmeHTHI 3€JIEHOr0 2 Ortyet no OIIK-1
JIHCTA. 71a060paToOpHO HJIK onk 1.1
it pabore.
ITucemennas
KOHTPOJIbHAS
pabora.

7 132 Pa3znenenne nurmMeHToB 2 Otuer no OIIK-1
METOJIOM OyMa)KHOH 71a00paTOPHO HIK on 1.1
XpomaTorpadpuu it pabore.

Konnoksuym

8 |32 Onpenenenne 2 Otuer 1o OIIK-1
COJIepIKAHUS 3eJICHBIX 71a00paTOPHO HJIK onk 1.1
MMATMEHTOB i pabore.

TectupoBanu
€.

9 |33 TpaHCIIOPT 3JEKTPOHOB B 2 KostokBuym OIIK-2
MeMOpaHax THIaKOHMIOB. TecTupoBanu HIIK on 2.1

e
10 | 3.3 Crpoenue u 2 KomnokBuym OIIK-1
(YHKLIIMOHUPOBaHHUE Pemenne HJIK onrc 1.1
AT®-cuHTa3HbI. 3a/ad.
11 | 34 Onpenenenue 2 Ortyet no OIIK-1
MHTCHCHBHOCTH 1abopaTopHO HIK onkc 1.1
(dhoTocuHTE3A IO i pabore.




HAKOIUICHUIO IMTucbeMeHHast
OPraHUYEeCcKOro yriiepoaa KOHTPOJIbHAS
B JINCTBSIX HA CBETY pabora.

12 | 34 Yucras mpoayKTUBHOCTh Oryer mo OIIK-1

doTocunTe3a 71ab0paTopHO HJIK orx 1.1
i pabore.
Konnoxsuym
13 | 34 DOTOCHHTETHYCCKHIH Otuer o OIIK-2
MOTEHIHAT (PUTOIIEHO3a. 71ab0paToOpHO HJIK onc 21
i pabore.
TectupoBanu
e
14 | 3.4 doroapixanue. Komnnoksuym OIIK-1
Pemrenue HJIK onk 1.1
3ajad.

15 |35 Perymsamms u sxomorus Komnmoxsuym OIIK-2
(doTocuHTE3A. HJIK onrc 21

16 | 4.2 OGHapyxeHHe Oruer 1o OIIK-1
JIETU/IPOTCHA3 B 71abopaTopHO HJIK onrc 1.1
pacTeHUsIX. it pabore.

KontponrsHa
s
MUChMEHHAst
pabora.
Pewenne
3aj1a4.

17 | 43 Ormpezesnenue Ortuer o IK-1
WHTEHCHBHOCTH JIbIXaHHsI 11abOPaTOPHOI HJIK i 1.1

pabore.
Pewenue
3aaa4d.
Komnoksuym.

18. | 44 Perynsuus u skonorus KommokBuym. OIIK-2
JIBIXAHUS. Tectupoanne HIIK oni 2.1

19. | 5.2 [Mocrymnenue u KomnoksuyMm. OIIK-1
TPAHCIIOPT BOJIBI B Tectuposanue UK onx 1.1
pacTeHun

20. | 5.3 Ormpenenenue Ortuer 1o OIIK-1
UHTEHCHBHOCTH J1abOPaTOPHOI HJIK ok 1.1
Tpa”HCIUPALIUA METOIOM pabore.

OBICTPOTrO B3BEIIMBAHMS Komnoksuym.

21 |53 Metoa nHpUALTPALINY 110 Otder no OIIK-1
Moy aist 1m1abopaTopHOi HJK ok 1.1
oInpe/ieIeH s COCTOSHUS paborte.

YCTBHII.

22. 153 OmnpeneneHue CoOCTOSHUS Otuer no OIIK-1
YCTBUIL METOZIOM nabopaTopHOH UK onc 1.1
OTIIEYATKOB. paborte.

TectupoBaHue

23. 6.1 MHUKpPOXUMHYECKHIA Otuer no OIIK-1
aHAJIU3 30JIBI 11abOpaTOPHOi K on 1.2

pabore.

24, 1 6.2 OOHapy>KeHre HUTPAaTOB Ot4er no OIIK-1
B PaCTEHUSIX. 11abOpaTOPHOi K on 1.2

pabore.
[TuceMenHas

KOHTPOJIbHAs1




pabora.

25. 6.3 Omnpenenenue oo0IIeH 1 Otuer no OIIK-1
paboueit 11abopaTOPHOi HJIK onk 1.2
afacopoupyromeit pabore.

HOBEPXHOCTH KOPHEHA. Komnoksrym

26, | 7.2 Jrarnbl OHTOreHe3a Konnoksuym. OIIK-2
pacTeHHIA. Pemenne HJIK onx 21

3amau.

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX
CTYJAeHTaMH B PaMKaXx caMocTosATebHOo# padotsl (CPC)

Ha CaMOCTOATEC/IbLHOEC H3YUYCHHE

Ne i/

Tema

3ananue

dopmupyemas
KOMIIeTeHI A

K

Pasnen 1. Brenenue.
Tewma 1. IIpenmer,
00BEKT, 3a0a4uu
(U3NOJIOTUN PACTECHUIA.

IMoaroroBka  MHCEMEHHBIX
OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI C MCHOJIB30BAaHUEM
KOHCTIEKTa JICKIMU u
JTOMOJIHUTEILHOMN
JUTEPATYPHL.
DopMynupOBKa
cOOCTBEHHOI'0 B3IJIsI4a Ha
0003HaYCHHBIC TIPOOJICMEI.

OIlK-1

Hﬂl{ OIIK 1.1

Paznen 2. dusnomorus
pacTUTENbHOM KIIETKH.
Tema 1. OcobeHnoctu
CTPOCHHUSI PACTUTEITHHOM
KJIETKH.

[ToaroroBka K
MPaKTHIECKOMY u
1a00pPaTOPHOMY 3AHATHIO C
WCIIOJIb30BAaHUEM KOHCIIEKTa
JEKIMM W PEKOMEHyeMOMn
JUTEPATYPHL.
CamocTosATeTbHOE U3yUCHUE
TEOPETHUYECKOTO MaTepuania
o CTPOCHUIO u
(YHKIIMOHUPOBAHHUIO
OTJIENBHBIX Opraseii
pacTUTENbHOU KJIETKHU.
IlogroroBka OTBETOB Ha
KOHTPOJIbHBIEC BOTIPOCHI.

OIIK-1

Hﬂl{ OIIK 1.1

Paznen 2. dusunosnorus
pacTUTEIHHOM KIIETKH.
Tema 2. CucteMsl
perymsuu.

IToaroroska K
MPaKTUIECKOMY 3aHSTHIO C
UCIIOJIb30BAHUEM KOHCIIEKTa
JEKIUH W PEKOMEHIyeMOH
JTUTEPATYPHL. Paz6op
BOIIPOCOB:
«BHyTpUKIIETOUHbIE
CHUCTEMBI  PETYJAIUHN: Ha
ypoBHE (hEepMEHTOB, T€HHAS,
MeMOpaHHasD».
«PazmpaxuMocthb KaK
OCHOBa U pe3yabTaT
MHTETPabHOM JeSTeIbHOCTH
CHCTEM PETYISIIIAI.
ITogrotoBka OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHL.

OIIK-2

HJIK onrc 24

Paznen 3. doTocunres.
Tema 2. IIurMeHTHI
3€JICHBIX pPACTEHUH, UX
KJIacCU(HUKAIHSL.

[ToaroToBka K KOHTPOJIHHOM
pabore u nabopaTOpHOMY
3aHATHIO C HCIIOJIb30BAHHCM
KOHCIIEKTa JIEKIINH i
PEKOMEHYEMOU

OIIK-1

Hﬂ]{ OIIK 1.1




JIUTEPATYPBL. Paz6op

BOIIPOCOB: «DyHKIHNH
XJIOPODUIIOB,
KapOTHHOUIOB u
(UKOOUIMHOB.
DHUKOOMITHCOMBD.

IlonroroBka OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI.

Paznen 3. ®otocunres.
Tema 3. CeroBas (aza
dborocunTe3A.

IToaroroska x
MIPAKTUYECKOMY 3aHSATHIO C
HCIIOJIb30BaHUEM KOHCIICKTA
JIEKIINH U PEKOMEHTyeMOn
maTepaTypbl. Pazoop
BOIpocoB: «CTpoeHue u
¢dyukimonuposanue ATO-
CHHTA3bl Y PACTCHUI»,
«Perynsuus cuateza ATO B
xJyoporiactax». [loaroroska
OTBETOB HAa KOHTPOJIHHBIE
BOIPOCHI.

[1K-2

MK onx 21

Pa3nen 3. ®orocunTtes.
Tema 4. TemHoBas ¢aza
dboTocuHTE3A.

IloaroroBka k
MIPaKTUYECKOMY 3aHSITHIO C
HCIIOJIB30BaHUEM KOHCIICKTA
JIEKIUU U PEKOMEHIYeMOi
muTepaTypbl. Pa3zoop
BompocoB «Ilytu
ACCUMUJISIIIY YTIIEPO/a B
pacrenusnx» «CAM-
MeTad0IU3M»,
«DoTOABIXaHHUEY.
IToaroroska OTBETOB Ha
KOHTPOJILHBIE BOITPOCHI.

OIlK-1

HﬂK OIIK 1.1

Paznen 3. ®orocunres.
Tewma 5. Perymsinus u
sKosorus (poToCHUHTE3A.

[ToaroToBka k
MPaKTUIECKOMY 3aHSTHIO C
HCIIOJIb30BAHNAEM KOHCITEKTa
JIEKIIMM U PEKOMEHTYEMOU
nuTepatypsl. Pazdop
BONPOCOB «Perynsanuus
IporeccoB (OTOCHHTE3A B
L[EJIOM PacTeHUH. 3aIlUTHBIE
MeXaHH3MBI (POTOCHHTE3A.
Okonorus GoToCHHTE3A.
BausHaue cperta,
TEeMIIEPaTyphl, COACPKaHUS
YTJIEKUCIIOTHI, YCIOBHUMA
MUHEPAJIBbHOT'O TUTaHUA,
BOJIOCHAOKCHUSL.
KomrmencanmmonHas Touka
npu GOTOCHHTESE.
CyTouHBIH X071
¢dorocunresay. [lonroToBka
OTBCTOB HAa KOHTPOJIbHBIC
BOIIPOCHI.

OIlIK-2

Hﬂl{ OIlK 2.1

Paznen 4. /lpixanue
pactenuii. Tema 2.
XUMHU3M JBIXaHHU.

[ToaroroBka k
MPAaKTUIECKOMY 3aHSTHUIO C
HCIIOJIb30BAHNEM KOHCIIEKTa
JIEKIIMU ¥ PEKOMEHIYeMOM
autepatypsl. Pazdop
BoIpocoB «I mukonu3
(3HaueHue

OIIK-1

H/ZZK OIIK 1.1




dhochopunupoBanus
TeKCO3Hbl, 1-¢ u 2-¢
cyOcTpaTHOe
¢bocopunpoBanue,
oOpallleHHBIH TIIUKOJIH3,
SHEPTeTUYECKUI BBIXO]I
TJINKOJIN34, UCTIOIB30BaHIE
MPOMEXYTOYHBIX MIPOTYKTOB
Y TUPOBUHOTPATHON
KHCOTHI). [uki au- u
TPUKapOOHOBBIX KUCIOT
(ki Kpebca)».
Brimonnenue cxemsl
«eHTpanpHas poib HUKIA
Kpebca B metabonuzme
PaCTUTETHHOM KIETKI.
[MoaroroBka 0TBETOB Ha
KOHTPOJIbHBIE BOIPOCHL.

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

IloaroroBka x
MPAaKTUYCCKOMY 3aHSITHUIO C
WCIIOJIb30BAaHUEM KOHCTIEKTa
JIEKIINH ¥ PEKOMEHTyeMOU
maTepaTypbl. Pa3zoop
BOIpocoB «CyOcTpaThl
IOBIXaHUS U TBIXaTeIbHBIN
KO3 duIreHt. P et
[TacTtepa. 3aBUCUMOCTD
JIBIXaHUS OT BHEIIHUX U
BHYTPEHHHX (PAKTOPOB.
Bimsanue Ha gpIxanue
TEMIEPaTYpHI,
konueHntparuu CO2, cBera,
coJiep)KaHue BOJbI,
MUHEPAJIbHOT'O TUTAHUA.
H3meHeHnne HHTEHCUBHOCTH
IBIXaHUS B OHTOTCHE3E
pacTeHui».

[1K-2

HﬂK OIIK 2.1

10.

Pazgen 5. BonHelii pexum
pactenuit. Tema 1.
Bogublit 00MeH
PaCTUTENBHON KIIETKH.

IloaroroBka x
MPAKTHYECKOMY 3aHSITHIO C
HCIIOJIb30BaHUEM KOHCIICKTA
JIEKIUU U PEKOMEHTyEMOI
nutepatypbl. Pazoop
BOIpocoB «CTpyKTypa U
(u3HYEeCKIEe CBOMCTBA BOJIBI
B JKHJIKOM ¥ TBEPJIOM
cocTosHuM. Biusnue
AJIEKTPOJIUTOB U
HETIOJISIPHBIX TPYIIN HA
CTPYKTYPY BOZBI.
BsaumogeiicTBie BOALI €
KOMIIOHCHTaMH
MPOTOIUIa3Mbl. DOPMBI BOBI
B paCTI/ITeIII)HBIX KJICTKax.
OcMoTHYECKHE SBIICHUS B
PaCTUTENBHBIX KJIETKAX.
OcMmowmeTps! JlroTporiie u
dpeddepa. 3akonsr ocMoca.
Typrop u cocyuias cuna, ux
3HAYCHHE TSI pACTCHHI.
3HaueHne BOABI IS

OIIK-1

HJIK onrc 1.1




JKU3HEAEATEIbHOCTH
pacTeHui».

Paznen 5. Bonusrit pexxum | Ilonroroska x OIIK-1 HIK onk 1.1
11. pactenwuii. Tema 2. MPAaKTUYECKOMY 3aHSTHUIO C
HOCTyHHeHI/IC u HCIIOJIB30BAHHUEM KOHCIICKTAa
TPAHCIIOPT BOJIBI B JIEKIINH U PEKOMEHTyeMOn
PaCTCHHHL. nuTepaTypsl. Pazoop
BorpocoB «[lepenBrxenue
BOJIBI IO TKAHSM H
cocyaamy.
Paznen 5. Bonusriit pexum | IToaroroska x OIIK-1 HIK onx 1.1
pactenuit. Tema 3. IPAKTAYECKOMY 3aHITHIO C
TpchrmpauI/Iﬂ. HCIIOJIB30BAHHUEM KOHCIICKTa
JIEKIIMU ¥ PEKOMEHIyeMOM
muTepaTypbl. Pa3zoop
BompocoB: «llonstue o
MPOJTYKTUBHOCTH
TpaHncnupanu. CyTOYHBIH
XOJI TPAHCTIAPAITII.
Paznen 5. Bonnsrit pexxum | Iloaroroska K OIIK-1 WK onx 1.1
12. pacTeHHH. Tema 4. | IpaKTUYECKOMY 3aHSTHIO C
Bausaue BHEITHUX u | HUCIIOJIB30BAHHUECM KOHCIICKTA
BHYTPEHHMX (haKTOpOB Ha | JICKIMH M  PEKOMEHIyeMOou
BOJIHBIN OOMEH pacTenuii | IATCPATypbL. Paz6op
BOIIPOCOB «OcobeHHOCTH
BOJIHOTO oOMeHa y
PA3IUYHBIX  IKOJOTHUECKHUX
rpynn pactenuit
(TurpoduTHI, Me30(HTEHI,
KCepOQHUTHI).
OU3HOIOTHYECKIE  OCHOBEI
OpOIITaeMOT0 3eMIICISITHSD.
Paznen 6. MunepansHoOe IToaroroBka x OIIK-1 HIK onx 1.2
13. MUTaHUE pacTeHuid. Tema | MPakKTHYECKOMY 3aHSTHUIO C

1. ®usnonornyeckas
POJIb DJIEMEHTOB
MUHEPAJIHHOTO TUTAHUS.

WCTIOJIb30BaHHEM
KOHCIIEKTA JICKIIHU 1
pPEKOMEHyeMOoMn
nurepatypsl. Pazoop
Borpocos «O0mee
NpEeACTaBIEHUE O POJIH
KaTHOHOB (KaJusl, KaJbLIus)
B TIUTAHUH U
KHU3HEESITETHOCTH
pacTeHuii. Bnusaue
KaTHOHOB Ha KOJIJIOW/IHBIC
CBOMCTBA IIUTOILJIa3MEI U
CTPYKTYpY hepMEHTOB.
IIpencrasienue 06
aHTaroHMU3Me HOHOB.
dusnonornyeckas poib
KaJHs, HaTPHs, KaJbLHs,
Marsus. Y4acTue xeiesa B
oOMmeHe BelecTs. Poib
MHUKPORJIEMEHTOB B KU3HU
pacTeHuit (MOIMOICH,
Maprasen, Me/ib, lIMHK,
6op). Cepa u ee 3HaUCHUE




JU1sl pacTeHuit. @opMBI
Cepbl, TOCTYITHBIE IS
pacrenuii. MexaHuzm
PEAyKIUU CyIb(aToB y
pactenuii. Poms dhocdopa B
NMUTAHUU PACTEHUH.
Hoctynnsie GpopMbl
(hochOpHBIX COCTUHCHMIA.
VYuaactue docdopa B
0oOMeHE BEIIECTBY.
3aronHeHNe TaOIHIbI O
POIH OTAETHHBIX
3JIEMEHTOB MUHEPAITHFHOTO
MTUTAHUS B KU3HU
pacTeHuM.

14.

Paznen 6. MunepansHoe
nuraHue pacteHui. Tema
2. Ilornomenue u
MeTaboIM3M a30Ta B
pacTeHHH.

[ToaroroBka k
KOHTPOJIBHOM paboTe
TECTUPOBAHHIO C
UCTIOJIb30BaHUEM
KOHCIIEKTA JIEKLIUU U
PEKOMEHyeMOM
JUTEPATYPBHIL.

OIIK-1

HﬂK OIIK 1.2

15.

Paznen 6. MunepansHoe
nuraHue pacreHui. Tema
3. BiusiHue BHEIIHUX
(axTOpOoB Ha
MOTJIOLICHHUE BEILECTB.

IToaroroBka x
MPaKTUYECKOMY 3aHITHIO C
HCII0JIb30BaHHEM
KOHCIIEKTA JIEKIIUU U
PEKOMEHyeMOMn
nurepatypsl. Pazoop
BOTIPOCOB «3aBUCHUMOCTh
CKOPOCTH TIOTJIOIICHHS
BEIIECTB OT UX
KOHIICHTPAINH B CpeJIe.
B3aunmoneiicTBie HOHOB.
Konnentparus
BOJIOPOJTHBIX HOHOB.
Temnepatypa.
Konnentpanus kucmoposa.
Csert. Biansinue BoabI.
PurmuaHOCTH
ITOTJIOIICHHSD).

OIIK-1

HJIK onr 1.2

16.

Paznen 7. Poct u
pa3Butue pacrenuil. Tema
1. O6mue
3aKOHOMEPHOCTH POCTAa.

IToaroroBka k
MPAKTHYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM
KOHCIIEKTA JIEKIIU 1
PEKOMEHyeMOM
muTepaTypsl. Pazoop
BoIpocoB «bonbiias
KpuBas pocta o Cakcy.
@da3bl OHTOreHe3a
PacTUTENHHOMN KIIETKH.
Bnusiaue Ha pocT pacTeHuit
U UX OpraHoB
TeMIIepaTypsl, cBeTa (poJib
¢uroxpoma), adpaum,
00€CIeYeHHOCTH BOOID.

OIlIK-2

Hﬂl{ OIIK 2.1

16.

Paznen 7. Poct n
pazButue pacteHuil. Tema

IToaroroBka k
MPAKTUYECKOMY 3aHITHIO C

OIIK-2

Hﬂ]{ OIIK 2.1




2. OcHOBHEBIE WCTIOJIb30BaHHEM
3aKOHOMEPHOCTH ¥ 3Talbl | KOHCIEKTa JEKIUH U
OHTOT€HE3a PACTCHUH. pEeKOMeHTyeMoi
nutepatypsl. Pazoop
BOIIPOcoB «PoJib
¢dbuToxpoma u
(UTOTOPMOHOB.
Juddepennnanus nomnay.

4.4, Meroauyeckue YyKa3aHHsi 10 OPraHu3alud CaMOCTOATEJbHON PadoThl
CTY/IeHTOB

CamocrosrenbHas paboTa CTYIEHTOB SIBJISETCS COCTaBHOM 4acThl0 ydyeOHOro mporecca u
UMEET LENbI0 3aKpelyIeHWe U yriyOJleHWe TMOJIY4YeHHbIX 3HAaHUW M HAaBBIKOB, IIOUCK MU
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIIOJHEHME Y4YeOHBIX 3a/JaHUil, MOJArOTOBKY K
IPEJICTOSIIIIUM 3aHATHUSAM, 3a4€TaM U K3aMEHaM.

Jlis opraHuzaluy CaMOCTOSITENbHOW padoThl MO AucuuIuIiHE «buoxumus pacTteHuil»
UCTIONB3YIOTCS CIeNyIoIne GOPMBI CAMOCTOSITETILHON Y4eOHOH paboTHI:

- PaGoTa Haj KOHCIIEKTOM JIEKIUH.

- [Ton6op, n3yueHne, aHaan3 peKOMEHJOBAaHHOW JINTEPATYPHI.

- CaMocTosTeIbHOE U3yUEHHUE OTAEIbHBIX TEM, aparpadoB, HE U3JI0KEHHBIX B JIEKIHH.

- IloaroroBka K NpPaKTHYECKOMY 3aHATHIO COCTOMT B TEOPETHUYECKOM IOATrOTOBKE U
BBINOJIHEHUH [TPAKTUYECKUX 3a1aHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- [ToaroroBka K TECTUPOBAHHUIO.

- [lonroToBka K peleHuo 3a1ay.

-BrinonHeHre NHCbMEHHBIX pPAa0OT (KOHTPOJBHBIE BOIMPOCHI), BBINOJIHEHUE CXEMBI,
WITIOCTPUPYIOIEH LEHTpaldbHY0 poiib Iukia Kpebca B KiaeTouHOM MeTaOoIU3Me pacTeHUi;
3arnojaHeHue TaOauibl «Poyib 371EMEHTOB MUHEPAJBbHOTO MUTAHUS B KU3HEAESTEIbHOCTU
pacTeHH».

- [IoaroroBka K sK3aMeHy.

Tucvmennvie pabomsi. J{ns M3ydeHHs TeM, HE HU3JI0KEHHBIX B JIEKIIMH, PEKOMEHAYeTcs
MCIIOJIb30BaTh OCHOBHYIO M JIONOJHUTENBHYIO JINTEPATYPY, a TAK)KE UCTOUYHUKHU, HallIEHHbIE IPU
HOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cHUCTeM. [y 3aKperuvieHus Marepuana
peKoMeHayeTCsl eNaTh KpaTKue KOHCHEKTHl 1Mo Teme. B pamkax nucuuruinHbl «PU3HON0rUs
pacTeHHi» Takke MpeJyCMOTPEHO BBHIMOJIHEHHE MUCbMEHHBIX paboT no pasaenam 1, 2,3 u 4, B
KOTOPBIX CTYJAEHTHI JIOJKHBI MPEJACTABUTh MUCbMEHHbBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI 1O
IPOHJEHHOMY MaTrepuany. Takke MpeayCMOTPEHO BBIIOJHEHHE CXEMBI, HWIUIFOCTPUPYIOLIEN
HEeHTpaJdbHyl0 poiib nukia Kpebca B kierouHoM wmertabonusme pacteHudt (pasznen 4);
3arnoyiHeHre TaOuuipl «Pojb 3JIEMEHTOB MUHEpPANIbHOTO NHUTAHUS B JKU3HEAEATEIbHOCTU
pactenuii» (pazmen 6). KauecTBO BBITTOJIHEHHOW pabOTHI OIIEHWBAETCS B XOJ€ OOCYXKIEHUS
JAaHHBIX BOIIPOCOB IIPU IIPOBEJEHUH KOJUIOKBMYMA IO COOTBETCTBYIOIIEH TeMe (cM. 1. 4.3.1).

4.5. IllpumMepHasi TeMaTHKA KyPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI YUeOHBIM
IUIAHOM.

V. YUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

a) OCHOBHAS JIUTEepaTypa

1. ®usmonorusi pacrenuii [Tekcr] : [yuebnuk] / C. C. MeaBeneB. - CII6. : BXB -
[TerepOypr, 2021. - 496 c. : wn. ; 24 cm. - (YueOHas nuTepaTypa uisi By30B). - bubmmorp.: c.
483-496. - ISBN 978-5-9775-0716-5 :

2. boranuka : yueOHUK 1151 By30B: B 4 T.: [lep. ¢ vem. / I1. 3utte [1 mp.]. - 35-¢ [Hem.] uznm. -
M. : Axkamemus, 2007 - . - 24 cm. - ISBN  978-5-7695-2741-8.




T.2 : ®usunonorus pacrenuii / pea. B. B. Uy0. - 2008. - 496 c. : nn. - bubmuorp.: c. 460-476.
- ISBN 978-5-7695-2745-6

0) 10MOJTHUTEJIbHAS JIATEpaTypa
1. ®uznonorus pactenmii [Texer] : yuebd. it CTyA. BY30B 1O arpoHom. creil. / B. B.
Kysnemnos, I'. A. JImutpuesa. - M. : A6puc, 2011. - 784 c. : un. ; 22 cm. - bubnmorp.: ¢. 759-761.
- [Ipenm. yka3s.: c. 768-775. - ISBN 978-5-4372-0001-8 :

2. buonorus pazsutus pactenuit [Tekct] : yuebnuk : B 2 1. / C. C. MenBenaes, E. .
[laposa ; CankT- IlerepOyprckumii roc. yH-T. - CII6. : U3a-Bo CIIGLY, 2011 - . - 24 cwm. - ISBN
078-5-288-05018-3. T. 1: Hauana Ouosnoruu pa3Butus pacteHuil. duroropmonsl. - 2011. -
253 c. - (Pusuonorus pacreHuid). - bubmmorp.: c. 246-247. - Ilpenm. ykas.: c. 248-253. -
ISBN 978-5-288-05019-0 :

0) nepuoauYecKue N3TAHUS

B) CIIMCOK aBTOPCKUX METOAUYECKHUX Pa3padoToK:

r) 6a3bl JaAHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE H MONCKOBbIE CHCTEMBI

1. Hayunas Dnextponnast bubmroreka http:/www.e-library.ru

2. Nudopmannonnas cucrema «EqmHOoe OKHO JOCTyna K 00pa3oBaTeNbHBIM pecypcamy
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Db Uzparensckoro neHTtpa «Akamemusin. Anpec gocrtyma: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pazoBaTenbHBIX CalTOB - ECTeCTBeHHbIE HAYKH

8. http://tusearch.blogspot.com - Tlouck 3I€KTPOHHBIX KHHWT, MTyOJHKAI[Mi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas crcTema M0 HaAyYHOH JTUTEPATYpE.

10. Science Research Portal - Hayunas mnouckoBas CHCTEMa, OCYIIECTBIISIOIIAN
MOJTHOTEKCTOBBIN MOUCK B JKypHAaX MHOTHX KPYITHBIX HAyYHBIX HM3/IaTEILCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. HMmer craTb U JOKYMEHTHI B
OTKPBITHIX HayuHbIX 0a3ax manHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCLHUIIJINHBI
6.1. YuedHo-1a00paTopHoe 000py10BaHHeE:

Aynutopust Ui TPOBENCHMS  3aHATHM  JIGKIMOHHOTO  TUma:  o0OpyJoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHYECKUMU
cpenctBamu oOyuyeHus: mpoektop Epson EB-X03, mocka mapkepHas; y4eOHO-HATIsSIHBIMU
ocOOMsMH, 00ECTEUNBAIONIMMHA TEMATUIECKHE WIUTIOCTPAIIUK 110 JAUCIUIUIMHE: TPE3eHTAnN
[0 TeMaM IPOTPaMMBI.

Aymutopuss  [UIS  TIPOBENCHHS ~ 3aHATHH  MPAKTHYECKOro  TUMHAa:  00OpyaoBaHA
crienManu3upoBaHHoi (y4eOHoM) MmeOenpto Ha 10 TOCaZOYHBIX MECT; JIOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarnsgHeIMu
NOCOOUSMU: TIPE3EHTALIUH 110 TEMaM IIPOrpaMMBbI.

Kowmmerotepusiii  kmacc (yueOHast ayauTopus) [Uisl TPYNIOBBIX M HHAMBUAYaJIbHBIX
KOHCYJIbTAllMi{, TEKYLIEro KOHTPOJS M TMPOMEKYTOUYHOW aTTeCTallud, OpraHu3aluu
CaMOCTOSITEJIbHOW pabOoThI: ayaAuTOpHs 000pyAOBaHa CIEIUaTu3upOBaHHON (yueOHOI) MeOenbio
Ha 20 mOCaZOYHBIX MECT, IOCKOM MeNOoBOH; 000pynOoBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHust: cucteMHsbIin 010k PentiumG850, morutop BenQ G252HDA-1 miT.; cuctemMHbIi 0J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 61mok PentiumD 3.0GHz,



moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mwir.; cuctemusiii 6110k Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusii 6mok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cucteMHbIi 0510k Pentium G3250, morutop Samsung T190N — 1 miT.; cuctemublii 6510k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoekTop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTH VHTepHeT u obecredeHHeM J0CTyla B 3JIEKTPOHHYIO
UH(}OPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY OPTaHHU3AIHH.

[lomemenue st XpaHeHuss H  OPOPUIAKTHYECKOTO  OOCIy)XHBaHHS — y4eOHOIO
000py/IoBaHUs: ayAUTOpUs OO0OPYIOBaHA CICIUATM3UPOBAHHON MeOenbi0 Ha 3 TOCaTOYHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpaMmmHoe obecneyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInnensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensun Microsoft 41059241.

Office 365 mpodeccuonanpHblil wTtoc a1 yyanmxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue u JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTannu no BceM paszenam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns  ocBoeHUs JUCHMIUIMHBI «BUOXMMHS paCTEHH» MPUMEHSAIOTCA  CIEAYIOLINE
o0pa3oBaTeNbHbIE TEXHOIOTHHU:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 cKaroe M3JIOKEHUE OCHOBHBIX HAy4YHBIX
(dakToB, uTO ABNAETCS 0a30i AN aHAINM3a PACCYKIEHHH, OILEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBaTh YCTHYIO M TNHCbMEHHYIO
UHOPMALIKIO B BU3yaJIbHYIO (popMy, uTO popMHUpYeT y HUX MPO(PECCHOHATBHOE MBILIUIEHHE 32
CYeT CHCTeMAaTH3allMM U BbIJCJIIEHUA Haubolee 3HAYMMbIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHus oOydeHus. 3ajgaya IperojaBaTeNs MCIOJIb30BaTh Takhe (OpPMBI HATSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAaIHIO, HO U CaMH SIBJISIOTCS HOCUTEISIMU
uHpopMaluu (CXEMbl, PUCYHKH, CIAWJbI-TIPE3EHTAllUU, U T.N.). DTOT BHJ JIEKUUH JydIIe
BCEro MCIOJIb30BaTh Ha 3Talle BBEACHMS CTYJIEHTOB B HOBBIM pas3zen, TeMy IUCIHUIUINHBI.

- [Ipobnemnas nekyusa. B omimune oT conxepkaHus MHPOPMALMOHHOHN JEKIMH, KOTOpOe
npejjiaraeTcsi IpernojaBaTesieM B BHJAE W3BECTHOrO, MMOAJEXKAIIEro JIHMIIb 3alIOMHUHAHHUIO
MmaTtepuaia, Ha MpoOJEeMHON JIeKUMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE IS
oOydaromuxcs. IIpoGieMHas nekuus HauWHAETCS C BOINPOCOB, C TMOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOKEHHUS MaTepuala HEOO0XOAWMO pemuTh. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4TO MO3HAHUSI O0y4YaroIIeTroCcsl MPUOIMKAIOTCS K TIOMCKOBOM, WCCIICOBATEIHCKON
JeSITeIbHOCTH. 371eCh YUAaCTBYIOT MBIIIJICHHE OOYYaloOlIerocss W ero JMYHOCTHOE OTHOLICHHE
K YCBaUBa€MOMY MaTepuaiy.



- Jlexyus-6eceda. Ilpenmonaraer HETOCPEJICTBEHHBIH KOHTAKT IpernojaBarens c
ayauropueil. IlpenmyiecTBo JeKiuu-0ece1bl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBJIEKATH
BHUMAaHHE CTY/ICHTOB K HauOoJiee BaXKHBIM BOIIPOCAM TEMBI, ONPEIENATh COACP)KAHHE U TEeMII
U3JI0KEHUs1 y4eOHOro Marepuasia ¢ y4eToM OCOOEHHOCTEN CTY/IEHTOB.

- Jlabopamopnvle 3anamus — ofHa UX APPEKTHUBHBIX (OPM MPOBEACHHUS ayAUTOPHBIX
3aHATHUH B By3e, YIIyOISIFOT U 3aKpEIUIAIOT TeopeTHdecKre 3HaHus. Ha 3Tux 3aHATUAX CTYIEHTHI
OCBAaWBAIOT  KOHKPETHbIE  METOABbl  HM3y4YCHHS JAUCUUIUIMHBI, TNPHOOPETAIOT  HAaBBIKU
CaMOCTOSITeNIbHOW paboThl ¢ mpubopamMHu M COBpeMEHHBbIM o0opynoBaHueM. Ha maGopaTtopHbix
3aHATUSAX CTYACHTBl OCBAaWBAIOT ITIOCTAHOBKY M BEACHUE SKCIEPUMEHTa, y4yarcs YMEHHUIO
HaOJI01aTh, OLICHUWBATh IOJyYEHHbIE PE3yJbTaThl, JlelaTh BbIBOABI U 0000meHus. Benymein
LEeNbI0 J1a0OpaTOPHBIX PabOT SBJISETCS OBJA/JEHUE TEXHUKOH SKCIIEPHUMEHTa, YMEHHUE pellaTh
IPaKTUYECKHE 3a/laud MyTeM IIOCTaHOBKHM ombITa. [lyig Bcex 1abopaTopHbBIX padoT, KOTOpbIE
BBIMIOJIHSIOT CTYJACHTHI, Ha BeAylled Kadeape COCTaBISAIOTCS METOAMYECKHE YyKa3aHHs,
coJiepKallie onucaHue padoThl, MOPAJOK €€ BBINMONHEHUS U GopMmy oTuera. JlaBopaTopHoe
3aHATHE TPOBOJAUTCS B COCTaBE aKaJIEMHUYECKOW TPYIIBI C pa3efiecHHeM Ha MoArpymmsl. B
BOJIHOM YacTHU 3aHATHUS IMPOBOAUTCS 3HAKOMCTBO CTYAEHTOB C COJEpKAHUEM HpeACTOosIei
paboThl, TMOKa3 CrIOCOOOB BBHIMOJHEHHUS OTACIBHBIX OIepaluii, HAIlOMHHAHWE OTICIBHBIX
HOJIOKEHUH 10 TeXHUKe Oe3onacHocTH. OCHOBHAs YacTh JIAOOPATOPHOTO 3aHATHS 3aKIJII0YAETCS
B IMPOBEICHUE CTYJCHTOM JIAOOPAaTOPHOU paboTHI. 3aKIIOYMTENbHAs YacTh IMPeIyCMaTPUBACT
IIOJIBE/ICHUE HTOTOB BBINOJIHEHHON JlabopaTopHOM paboThl. Ilo ompeneneHHbIM TeMam
7a00paTOpHBIX pabOT NMHUCHMEHHBI OTYET BBHIMONHACTCS CTYACHTAMH KaK CaMOCTOSATEIbHas
pabora.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM TPENOaBATEIS
B y4yeOHOH ayIuUTOpHM, HAlpaBI€HHOE Ha YIiyOJeHHe HAyYHO-TEOPETHMUYECKUX 3HaHUM H
OBJIQJICHUE OIPEJCIICHHBIMH METO/JaMH CaMOCTOSITENIbHOW PabOThI, KOTOpoe (OpMHPYET
npakTuyeckue ymeHus. OnHol U3 GopM NpakTHUYECKUX 3aHATHI B By3e SIBIISETCS CEMUHAp.

- Cemunap-uccnedoganue. TeXHOIOTHS TIPOBEICHHUS TaKOTO CEMHHApa MOXET OBITh
pasnYHOM, B 3aBUCHUMOCTH OT TOr0, Kakol MeTOJ] 3aJlo)kKeH B €ro OCHOBY. B pamxax
JTVICIIATUTHHBL  «JKOJIOTUST MUKPOOPTAaHW3MOB)» TPOBOAMTCS CEMHHAp C TOATOTOBKOW W
3aciaylMBaHuEeM pedeparoB MO akTyalbHbIM NpoOjeMaM TEOpUM M NPAKTUKH U
MOCJICTYIOIUM HX O0CY>KIECHUEM.

- Konnoxeuymur — BUJL y4eOHOTO 3aHATHS, TPOBOJUMOTO C LEJIbIO POBEPKU M OLIEHUBAHUS
3HaHUH ydammxcs. KoIJIOKBHYM MOXXET TpPOBOIAMTHCS B (OpME WHAWBHIYAITBHOH Oeces
IpernojiaBaTesi Co CTYAEHTOM MM KaK MaccoBbli ompoc. B xome rpymmoBoro obcyxiaeHus
CTYACHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS IO ONPEACICHHOMY BOIPOCY, 3allUINaTh
CBO€ MHEHHE, IPUMEHSS 3HAHUs, OJIyYeHHbIE Ha 3aHATUAX 10 IpeaMeTry. B xoze komnokBuyma
TaKXKe TIPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBbIE pPaOOThl CTYACHTOB, TPOBOIHUTCS
3aCIyIIMBaHUE JTOKJIAT0B.

- CamocmosamenvHnas paboma cmyoenmos (cm. m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilon  AUCTAaHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHH, PeaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
TVICIIATUTHHBL «BHOXUMUST pacTeHUI» NCTIOIB3YIOTCS CICAYIONINE TEXHOJIOTHH:

* KelicoBasg TexHoiorus — ¢opmMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
NPEJOCTABICHNH O0YyJarommMMcs HH()OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB B  BHIE
CHELHMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIB30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

" WHTEPHET-TEXHOJOTHs — CIO0CO0 TUCTAHIIMOHHOW Iepenadyd MHGOpPMaluu, OCHOBAHHBIN
Ha MCII0JIb30BaHUH IN100aIbHBIX U JOKAJIBHBIX KOMIIBIOTEPHBIX CETEl AJIs 00ecreueHusl 10CcTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa30oBaTeNbHBIM pecypcaM U Uis (OPMHUPOBAHUS
COBOKYIHOCTH METOJMYECKNUX, OPraHU3allMOHHBIX, TEXHUYECKMX U IPOrpaMMHBIX CPEICTB



peaM3aliii W YIpaBICHHS YYeOHBIM IPOIIECCOM HE3aBUCUMO OT MeCTa HAXOXICHUS €ro
cyobektoB. Mcmons3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHUAJIBI VI TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounvie mamepuanvl 011 6X00HO20 KOHMPOIIA

B kauectBe OLCHOYHBIX CPCACTB MIJId BXOAHOI'O KOHTPOJII OLCHKHU YPOBHA 3HAHHUI
CTYACHTOB HCIIOJIB3YCTCA COGGCGHOB&HI/Ie. B mponecce CO6€C€I[OBaHI/IH OIICHUBACTCA YPOBCHb
BJIaJACHUA 0a30BBEIMU 3HaHUSAMU, YMCHUAMU, HABbIKAMU, HCO6XOI[I/IMBIMI/I JJI1 Hadalia O6yT-I€HI/ISI
o JUCHUIIIIMHC «DPu3noI0rUs paCTeHHﬁ>>, OIpCACILICTCA CTCIICHDL BJIAACHHSA HOBBIM
MaTCpHraJIOM 10 Ha4Yajia €ro u3y4CHus.

Ol(eHOllele mamepuaibl mMeKyuieco KOHmpOoJis (])opmupylomwl 6 coomeemcmeuu c

JIHA ynugepcumema
B pamkax aucuuruinibel «®u3nonorus pacTeHHi» MCIONB3YIOTCS cienyromue (HopMbl
TEKYIIEro KOHTPOJIS:

- YCTHBI OIpoc;

- MUChbMEHHAas paboTa;

- KOJIJIOKBHYM,;

- TECT;

- peleHue 3aaay;

- KOHTPOJIb CAMOCTOSTEIbHOU PabOThI.

DOH/1 OIICHOYHBIX CPEJICTB BKIOYALT!

- (hoH TECTOBBIX 3aAaHUN MO TUCIUIINHE,

- TEMaTHKa U MaTepHaJIbl 3aJaHUH,

- TEMaTHKa U BOMPOCHI K KOJJIOKBUYMaM,

- BOMIPOCHI JyId camocTosATenbHOro u3ydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIsl OK3aMeHa,

- KPUTEPHUH OLICHKU 3HAHUH CTYIECHTOB.
HazHnaueHune OLIEHOYHBIX CPEICTB: BBIABUTH copMmMupoBaHHOCTh komneTeHuuid OIIK-1 u

OIIK-2 (cm. m. 1)

JIeMOHCTPAIIMOHHBIH  BapUMAHT KOHTPOJbHOH padorsl  (Pazgen 2. d®usuonorus
pacTuTebHOM KiIeTKH. Tema 1. Oco0eHHOCTH CTPOEHHUSI PACTUTEIbHON KJIETKH.)

Bapmuanr 1

1. H3o0pa3uTe cxeMy CTPOEHHS M NMOANUIINTE HA Hell OCHOBHbIE KOMIIOHEHThI
CJIEAYIOIIUX OPraHe/Vl PACTUTENbHOM KJIETKH: JHAOIIA3MATHYECKHI PETHKYJIYM,
XJI0POILIACT. YKAKUTE (PyHKIUHN JaHHBIX OPraHe/Ll.

2. JlaiiTe ompeiesieHHs CJeAYIOUIMM TePMUHAM:
aroracT
KPUCTBI
SIIPBIIIKO
9TUOIUIACTHI
aMHJIOILIACTBI
JUKTHOCOMA
9KCTEHCUH
PaMHOTAJIAKTYPOHAHBI
dhemnema



Oco0eHHOCTH CTPOEeHUsI MUKPOTPY0OUeK, X GyHKIHMHU B KJIeTKe.

3anosHuTe TA0IUILY:

["eMu11€IUTI0J103b1 IEPBUYHOMN KJIETOUYHOM CTEHKU

Hazsanue OcHoBHAas Tunel boxoBrie paauKaibl
COCTABJISIOIIAS CBsI3ei (ecnu ecTh)
noJimMepa

pacTeHuii.

Haiinure coorBeTcTBHE:

5. OxapakTepu3yiiTe 0CHOBHbIE AJIKPYCTHPYIOIIME BelleCTBA KJIETOYHOH CTEHKH

1 Jlurnvn Munepaim3anus
2 Cyb6epun OpnpeBecHeHue
3 Kyrtun OnpoOkoBeHue
4 Bocka CpenuHHas IIACTUHKA
5 Kamenn
6 Cnusu
7 Kpemuezem
8 Coun 3BeCTH
Bapuanr 2

1. I/I306pasnTe CXE€MY CTPOCHHUA U MMOANMUIIUTE HA Hell 0CHOBHbIE KOMIIOHEHTBI

CJIEAYIOLIUX Oprave/ul: annapar I'oJIbsKH, MUTOXOHAPHUA. YKAaKUTE PYHKIUH

JAAaHHBIX OpraHeJiI.

JaiiTe onpeaesieHUs1 CJAeAYIOIIUM TEPMUHAM:
CUMILJIACT

Jamena

XPOMATHH

3J1aNOIIIACThI

MPOTIACTU/IBI

TOHOTLTACT

SKCHaHCUH

TOMOTAJIAKTYPOHAHBI

TyMMO3

Oco0eHHOCTH CTPOCHUSI MUKPO(HIAMEHTOB, NX (YHKINH B KJIeTKe.

3anosHuTe TA0AUILY:

['eMu11eIUTIONI03b] BTOPUYHOM KIIETOYHON CTEHKHU

HazBaunue OcHoOBHAasA Tumsl Bbokxosrie

KJlacca COCTaBJISIIONIAS CBsI3eH (ecnu ecTh)

noJiuMepa

paauKaibl




5. OxapakTtepu3yiiTe 0OCHOBHbIE HHKPYCTHPYIOIIUE BelIeCTBA KIE€TOYHON CTEHKHU
pacTreHwuii.

6. Hajigute cooTBeTCTBHE:

1 Jlurnun I'ymmo3

2 Cyb6epun Ddemema

3 Kyrun Kyrukyna

4 Bocka IToscku Kacnapu
S) Kamenu

6 Cmuszu

7 Kpemuezem

8 Coinn u3BecTH

JleMoHcTpanuoHHbIH BapuaHT Tecta (Pasaen 6. MuHepajibHoe NUTAHHE PACTEHUIH).
1. OcHOB80NON0IHCHUK MeopuU MUHEPATbHO20 NUMAHUSL PACTNEeHU.
a) [IpsHUIIHKUKOB
0) ['ennbMOHT
B) JInbux
r') ApUCTOTEIb
n) [puctin
e) Cakc
2. K opeanocenam omuocamcsi:
a) Pb
0) Cl
B) O
r)S
0K
e) Ca
3. Coedumnenue, npucymcmeylowee 6 COCmase pacmumenvbHol KiemKu 6 HeOOIbUOM
Konuuecmse.
a) 6enok
0) LemIroI03a
B) JTUIHUIBI
T) BoJa
1) MUHEPAJIbHBIE COJIU
4. Munepanvuvlil 21emenm pacmumenbHOU KiemKu, He 6X00AWUll 8 COCMA8 301bHbIX.
a)P
0) N
B) S
r K
n) Ca
e) Mn
5. Mukposnemenmul 6 cocmase pacmumenvHou K1emKu:
a) Fe
0)P
B) S
r K
1) Mg
e) Cu
x) Mn
3) Ni




6. @opma 63aumooelicmsus UOHO8 6 pacmeope, NpuU KOMOPOU CYMMApHuIL Ipghexm

6030€liCMEUsL HA pacmeHue MHO20 Ooibule CYMMbL Kanic0020 d¢ghghexma:
a) aHTaroHU3M
0) CUHEpPTU3M
B) aJIIUTUBHOE JEHCTBUE
7. Bakmepuu pooa Humpobakmep yuacmeyrom & npoyecce
a) CUMOMOTHYECKOH a30ThUKCAINN
0) HeCUMOMOTHUYECKOH a30T(UKCAITUN
B) aMMOHHU(DHUKAITIH
r) HUTpU(UKaIUn
1) neHuTpuduUKam
8. Humpumpeoykmasa ocywecmensem Kamanius npoyecca:
a) BoccranoBierre NOsz
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta 0 aMMOHUS
B) BoccTanoBienue NOy
I') aMMOHU(UKALIHSA
1) aMUHUPOBAHUE KETOKUCTIOT
€) OKHCJICHHE aMMOHHS 10 HUTPATOB U HUTPUTOB

9. Kapbonosvie xucnomsi, yuacmseywowue 6 npoyecce NePEUUHO20 AMUHUPOBAHUS 8 X00e

Kpy2080pOoma azoma 6 pacmeHuu:
a) sibouHast
0) dbymapoBas
B) O-KETOTJIyTapoBast
T') U30JIMMOHHAS
1) acriaparuHoBast
€) TITyTaMHUHOBast
x) H[YK
10. IIpoyecc azomHnozo obmeHa 8 pacmenusx, mpeoyrowui 3ampamel HA/JDH;:
a) peayKIus HUTPATOB
0) penyKIusi HUTPUTOB
B) MIEPBUYHOE AMHHHPOBAHNE KETOKUCIOT
I') HepeaMMHUPOBaHHE
1) 00pa3oBaHUE aMUJIOB
€) Je3aMUHUPOBaHHE

11. Ilpoyecc 6 buonocuueckom Kpy208opome a3omd, 8 KOMOPOM Y4acmeyiom doaxkmepuu pooa

NnCeBOOMOHAC:
a) cuMOMoTHYecKas a30TPUKCAIUS
0) HecuMOHOTHYeCKast a30T(HUKCAITHS
B) aMMOHHU UK
r) HUTpUUKaAIII
1) neHUTpudUKaIms
12. Humpozenasa ocywecmensiem kamanus npoyecca:
a) BOCCTaHOBJICHUE HUTPATHOTO a30Ta
0) BOCCTaHOBJICHHE MOJICKYJISIPHOTO a30Ta 0 AMMOHUS
B) BOCCTAHOBJICHHE HUTPUTHOTO a30Ta
') aMMOHH(UKAIUS
1) aMUHUPOBAHUE KETOKHUCIOT
€) OKHCJICHHE aMMOHHS 10 HUTPATOB U HUTPUTOB
13. AnaspobHoe Ovixanue ocywecmensiemcs 8 xooe:
a) CHMOMOTHYECKOM a30T(hUKCcAUN
0) HeCUMOMOTHYECKOHN a30T(UKCAITUN
B) aMMOHHU(DUKAITIH



r) HUTpUpUKAITIH
1) TeHUTpUUKaITIN

14.  Tpancnopm Kucnopooa K 6Gakmepoudam npu  cuUMOUOMUYECKOU azomukrcayuu

ocyujecmensem:
a) reMoTJIO0NH
0) HUTpOTEHAa3a
B) JIETTEMOTTIOOWH
') MOJIMOICH
1) OKCUT€Ha3a
€) HUTOXPOMOKCH 1332
15. Dnemenmul, yuacmeayrowue 6 06pa3068aHUU MAKPOIPSULECKUX CBA3EU:
a) N
0)P
B) S
r K
1) Mg
e) Ca
x) Mn
3)B
16.  Mukposnemenmol,  HeobXOOuMble Ol  HOPMAALHO20 — NPOMEKAHUS
cuMoOUOmuYecKol azomeurcayuu:
a) Fe
0)B
B) Zn
r) Co
1) Mg
e) Cd
x) Mo

npoyeccoe

17. Baosicueiimue opearnudeckue coeOuHeHUs. 6 paCmeHusx, 6 COCnae Konmopbsblx He 8X00UM A30M.:

a) XJI0po(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, 6xo0awull 8 coOCmMas KAMAIUMUYECKUX YEHMPO8 MHO2UX (epmenmos
OKCUOOPEOYKMA3 (YUMOXPOMbL, KAMAIA3bl, NEPOKCUAA3BL U OP.):
a) Fe
0) Ca
B) Cu
r K
n) Co

usz Kjiacca



20. Dnemenm, yuacmeyowuti 8 npoyecce CmMAOUIU3AYUU HAPYICHOU MeMOpauvl (CHUdMdCeHUue
NACCUBHOU NPOHUYAEMOCMU):

a)N

o) P

B) Mg

r)S

n) K

e) Ca

K) Mn

3)B
21. Toueynwiii X10p03 TUCMbEB ABNAECMCA APKUM CUMIIMOMOM 20JI00AHUS 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 TUCTbAL:

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. Techviti KOHMAKMHBIN 0OMEH MeHCOy PU300EPMO U YACMUYAMU NOYUBLL 00ECHedUBaAemcsl:

a) IePeX0I0M HOHOB B TIOYBEHHBIH PacTBOp

0) mpUIMIAaHUEM YACTHI] MOYBBI K KOPHEBBIM BOJIOCKAM MPU BBIICTICHUN UMU CITH3U

B) aJicOpOITMeli TOYBEHHBIX YaCTHUI] KJICTKAMH PU30ICPMBI

') OTCYTCTBHEM Y PU30JI€PMBI KyTUKYJIIBI

1) Ipeo0IaJaHueM B CTPYKTYpPE MOYBBI MEIKOIUCIIEPCHBIX (ppakuuit
25. Buo mpancnopma MuHepaibHbiX 6eujecms, K KOMOpPOMY OMHOCUMCA 3a2PY3Ka KCUIeMbl U
Gnosmoi:

a) mpocras 1udPy3us

0) aKTUBHBIN TPAHCIIOPT

B) obneruenHas auddysus

) nuddy3us yepe3 HOHHBIC KaHATbI



26. Ilpoyeccvl uOHHO20 mMpaHcnopma uepe3 MemMOpawy, 6 KOMOPLIX yuacmeyiom OeiKu
NepPeHOCUUKIL:
a) mpoctas quddy3us
0) MOHHBIE KaHAJIBI
B) obneruenHas auddysus
r) pabora AT®a3HBIX HACOCOB
27. OcnogHou dsudicyujelt CUlou paoudaibHo20 mpancnopma UOHO8 8 KOPHE AGJIAeMCA:
a) rpaJueHT 3apsaaa
0) TpalueHT 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) aMMHUa4Hasi CeuTpa
0) kapObamm1
B) HUTParuH
I') KaJIMMarHe3us
1) KOCTSIHAsl MyKa
€) KaJIbLiieBas CeNnuTpa
30. B kopusax pacmenuil He CUHME3UPYIOMCAL:
a) IUTOKUHUHBI
0) aMMHOKHCIIOTHI
B) IUTMEHTHI
I') @30THUCThIE OCHOBAHUS

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

CKONbKO PHEpPruM HECET BUIUMBIA CONMHEUHbIH cBeT? CKOJBKO SHEPIrUU COJHEYHOI'O CBETa
JOXOUT 10 noBepxHocTH 3emau? KakoBa 3((peKTUBHOCTh pacTeHHUI B MPEBpALICHUH YHEPTUU
CBETa B XMMMUECKYIO »Hepruto? OTBEThl Ha 3TH BONPOCHI BHOCST ONPEIEICHHYIO SICHOCTH B
npobaemy GpoTocuHTE3A.

Kaxnprit kBanT win GOTOH cBeTa MMeeT dHepruro hv, rae h - moctosaHas [1nanka (1,58”‘10'37
KKaJ ¢/(hOTOH), a vV - yacToTa CBETa (ch). Yacrora paBHa c/A, T1e ¢ - CKOPOCTh CBETa (3,0¥10%
HM/C), A - IyIMHA BOJIHBI B HM. Takum oOpazom, sHeprus (E) ¢porona pasua E = hv = hc/A.

A. Paccunraiite sHepruto ogHOro MoJjsi (OTOHOB (6”‘1023 ¢doton/moinb) BonH 400 HM
(¢uonerossrii cer), 680 HM (kpacHblii cBeT) U 800 HM (OMKHUN HHGPAKPACHBIHN CBET).

b. Spxuit conHeunslii cBer mpuHOocUT Ha 3emumto 0,3 Kkaj/c Ha KBaJpaTHBIM MeTp.
[Ipennonarast [ TpOCTOTHI, YTO COJHEUHBIA CBET - 3TO MOHOXPOMATHYECKUH CBET C JJIMHOMN
BOJMHBI 680 HM, paccuMTaiiTe, 3a Kakoe BpeMsl OJWH MOJb (DOTOHOB MOKPOET MOBEPXHOCTh
IUIOLIA/IbIO B OJMH KBaJAPaTHBINA METP.

B. Ilpeanonaras, uro mis ¢uxcauumu omHoit mosekynsl CO, B mpolecce CHHTE3a
yrieBo/ia IpU ONTHUMAaIbHBIX YCIOBUIX TpeOyeTcs BoceMb (GOoTOHOB (8-10 ¢pOTOHOB - mpHUHSTAS B
HACTOsIIlee BpeMs BETMUMHA), PACCUUTAITE, CKOJIBKO BPEMEHHU MOHAI0OUTCS pacTeHUIO ToMara
(JlucToBasi MOBEPXHOCTh KOTOPOTO OJUH KBAJPaTHBIM METp), YTOObI CHHTE3UPOBATh OJMH MOJIb
rmoko3bl 13 CO,. Moxkere NpuHATH, 4TO (OTOHBI OOMOAPAMPYIOT JIHUCT CO CKOPOCTHIO,
BBIUMCJICHHOW B MyHKTe b, M Bce magarommue Ha JUCT (OTOHBI MOIJIOMIAIOTCS JHCTOM H
ucnonb3ytorcs A pukcanuu CO,,



I'. Ecniu ipu ¢pukcanyu ognoro moist CO;2 ¢ oOpa3zoBaHueM yrieBoaa notpeodnsercs 112
KKaJI/MOJIb, KakoBa 3((eKTUBHOCTH NpeBpalmieHns] CBETOBOW SHEPIMU B XHMHUYECKYIO IOCIE
3axBaTa (ortona? Ilpeamnonoxure onsATh, yTo I (pukcauu oaHoil mMonekynsl CO; TpebdyeTcs
BoceMb (DOTOHOB KpacHOTO cBeTa (680 HM).

JleMOHCTpAUMOHHBIA BapuaHT qoMaiuHero 3aganus (Pasnea 4. /Ipixanue).

1. Oxapakrepu3yiTe 3HaYCHHUE TPOIIECCca IBIXaHHUS B )KU3HEACATEIbHOCTH PACTUTEIHLHOTO
OpraHus3Ma.

2. Kakue ocHOBHBIE TyTH JbIXaHUs pazanyaroT? B uem ux 3HaueHue?

3. CocTaBbTe cxeMy MpeoOpa3oBaHUsI SHEPTUU B MPOIECCE adPOOHOTO AbIXAHHUS.

4. B ueM cX0/CTBO U paznuuue cyocTpaTHOro ¢pochopruinpoBaHuss MEMOPAHHOTO THITA KaK
IBYX (opM OKHUCTUTETBHOTO (hoCchHOpUINpOBaHUsA?

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

6. OxapakTepu3yiTe KpaTKO TJIMOKCUJIATHBIN MyTh JIBIXaHHUS.

7. Kak cBs3aHO JpIXxaHHe ¢ a30THBIM OOMEHOM pacTeHHIt?

8. 13 kakoro mpoMexyTo4HOT0 MPOAYKTa JAbIXaHUs 00pa3yrOTCs )KUPHbIE KUCIOTHI?

9. CocTaBbTe cxemMy, WILTIOCTPUPYIOIIYIO IEHTPAIbHYIO poiib Iukia Kpedca B KjIeTOYHOM
MeTaboIM3Me.

3anosnenue Tadaunbl (Pasaen 6. MunepajibHoe NUTAHUE PACTEHMI).

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

iiem Pusunooruy ®opma IIpusn Pexomenny
eHT ecKkass  poJib IS | OCTYIJICHUSA aKku emMble yno0peHust
pacTeHui HeJ0CTaTKA il HaLero

peruoHa

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

IIpuMepHBbIi IepedyeHb BONPOCOB U 3aJaHUH K JK3aMeHY
BBEJIEHUE
[Tpeamer u 00BekT usznonoruu pacreHuil. Meronsl (GU3NOIOTUN pacTeHHH. MecTo 3eleHbIX
pacTeHui B SKOHOMHUKE NMPUPOAbL. 3a1aun (U3HOIOTUH PACTEHUH.
®U3UOJIOTUs PACTUTEJBHOM KJIETKA
1. OcobeHHOCTH CTPOEHMS PACTUTEIbHOM KIIETKU, CB3aHHbIE C TUIIOM MUTaHUS.
2. Ctpykrypa ¥ QyHKIIUM OTHOMEMOpPAaHHBIX OpraHes pAaCTUTEIbHON KIETKH.
3. CrpykTypa u QyHKINU IBYMEMOpPAaHHBIX OpTaHEeI pACTHTEIHHOMN KIIETKH.
4. HemeMOpaHHBIE CTPYKTYpBI PACTUTEIBHOMN KJIETKU, UX (PYHKIUH.
5.  XUMHYECKHI cOCTaB KJIETOUYHBIX CTEHOK PACTeHMI, UX CTPYKTYpa, G YHKIUH.
6. Baxyonu. Xumuueckuii coctaB, OHMon0rnyeckue (pyHKIHH.
7. OcHOBHasl cTpaTerus peryJsiui BHYTPUKIETOUHBIX MpoleccoB. ['eHeTnueckas
perymnsanus.
8. ®depmMeHTaTHBHAs U MEMOpaHHAs PETYJISILMUA BHYTPUKIETOUHBIX ITPOLIECCOB.
9. OGmee npeacTaBIEHUE O MEKKIETOUHBIX CUCTEMAX PETyIISIUH.
®OTOCHHTE3
1. OOmee ypaBHeHHE (POTOCUHTE3A, 3HAYCHHUE ITOTO MPOLIECCA U UCTOPUS U3YUCHUS
dboTocuHTE3A.




2. ITurments! porocunTe3a. X cTpykTypa, Kinaccupukanus u GyHKuuu. SIBnenue
XpOMaTHYECKOH a/IarTaluu.
3. Xumopodumi Ctpykrypa u cBoiicTBa, GyHKIMU. CXeMa JAe3aKTUBALUN BO30YKICHHOTO
COCTOSTHUS XJI0podHILIa.
4. TlepBuunsle peakiuu potocunTesa (poropusnueckuii U GOTOXUMHUUECKUHN FTAIIBI).
IIpencrasnenune o CCK u PLI.
5. Dddekr ycunenus Imepcona. [Toustue o poTocucremax.
6. XapakTepuCTHKa OCHOBHBIX KOMIIOHEHTOB (hoTocuHTeTHUYecKOr D TLI.
7. Z—cxema. 8. Q—1IMKIJ U €ro BKJIaJ B CO3/IaHHE MPOTOHHOTO TPaJIMCHTA.
8. Mexanusm porodochopuinpoBaHus.
9. Henuximueckoe, MUKINIESCKOE U MICEBIOIUKINYECKOe GoTodoCcHOoprIpoBaHUe.
10. C3—myts BoccranoBieHus CO2.
11. C4—nyre u CAM-meTabonusm.
12. ®oroapixanue (onpeneneHue, GU3noIorudecKas poib).
13. Dxomorus poTocuHTE3A.
JABIXAHUE
1. Onpenenenue, 3Ha4ueHue, odmIee ypaBHeHne. CXOICTBO U pa3inyue ¢ HOTOCHHTE30M.
I'mukonus. Cxema mporecca, SHEPreTHIEeCKU BBIXO/], 3HAU€HUE JJIsl PACTEHUH.
Hukn Kpebdea. Cxema npoiiecca, 3HEPreTUYECKU BbIX0/1, 3HAUCHHUE.
OxucnutensHoe pochopunpoBaHue.
[{uanuape3ucTeHTHOE JbIXaHue, ero (PU3UOJIOTHYECKAs POIb.
[TenTo3odochaTHblif MyTh OKUCICHUS TITFOKO3bl. XUMU3M, 3HaYCHHE, CBA3H C
TJIUKOJIN30M.
7. T'muoxcunaTHeli HUKI. XUMH3M, 3HAUCHHUE.
8. T'mroxoneoreHes. 3HaYEHUE €TO VIS PACTCHU.
9. UentpanbHas poinb 1ukia Kpedca B MeTabonu3me pacTeHHIA.
10. Dkonorus JbIXaHus.
MUHEPAJIBHOE IMTAHUE
1. Pa3Butue npeacTaBieHUN O KOPHEBOM IMUTAHUU PACTEHHH (TEOPUU BOJHOTO MUTAHUS,
I'YMYCOBOI'O, MUHEPAJIBHOT0).
2. Tlousa kak cyOcTpat, muTaromuii pacreHusi. DopmMbl HAXOKIACHUS TUTATEIHFHBIX BEIIECTB
B TIOYBE.
3. HeszameHuMBbIE 37IEMEHTHI MUHEPAIBHOTO MMUTAHUS PACTCHUN U UX KIIACCH(HUKAIIHS.
4. TloctynuieHue MUHEpalIbHbBIX BEIIECTB B pacTeHUs. POsb KIETOUHBIX CTEHOK B IPOIECCax
a/IcOpOIIMK MUHEPAITLHBIX BEIIECTB U3 MOYBBL. KOHTaKTHBIN OOMEH.
5. Merabonuyeckas poib TKaHel KOpHs. TpaHCIOPT BEIIECTB M0 PACTEHUIO.
6. TpancmemOpaHHBIH TepeHoc BemecTB. O0IIas XapakTepUCTHKA TTACCHBHOTO U
akTuBHOTO TpaHncnopta. AT®a3b1, nmupodocdarasbl, HOHHBIC KaHATBI.
7. CunTeTHdeckas JIesTeIbHOCTh KOPHEH.
8. Mukopusa u ee poyib B KOPHEBOM MMUTAHUHU PACTCHHIA.
9. ®wusnonornyveckas poiib a3ota s pactreHuii. Dopma HaxoxaeHuss N B IPUPOJIE U ITyTH
MOCTYIUICHHUS] B PaCTEHHUS.
10. AmmoHu(uKanus, HUTpUGUKAIUSI U JCHATPpUDUKAITUS.
11. Xwumwnueckas u 6uonorudeckas azordukcamnus. CBOOOTHOKHUBYIIHE U CAMOMOTHYECKUE
a30T(PHUKCHPYIOIIHE MUKPOOPTaHU3MBL.
12. KpyroBopot a3oTa B mpupo/e.
13. Penykuust HUTpaTOB B paCTCHUSX.
14. ®wuszunonoruueckas pons P u S B pactenusx, merabonusm S.
15. ®wusunonoruyeckre OCHOBBI MpUMEHEeHHs ynoOpenuid. Knaccudukanus ynoopeHuit.
IIpencraBienue 0 THAPONIOHUKE.
BOJHbIN PEXKUM PACTEHUM
1. ®usuko-xMMHYECKHE CBOMCTBA BOJBI M OMOJIOTHUYECKUE (DYHKITHH.

ook wn



2.  DopMbI BOJIBI B PACTUTEIHLHON KIIETKE.
3. PacrurenbHas kieTka kak ocMoTuyeckas cucrema. [loHsiTHE 0 BOIHOM MOTEHIMAIIE
KJIETKU U €€ COCTABIISAIOIIUX.
4. ®opMbl BObI B TOYBE U YPOBHH BOJJ00OECTIEYEHHOCTH TTOYBHI.
5. CtpoeHue KOpHS KaK OpraHa MOTJIOIIEHUs BOJIBI.
6. bmmxHMI 1 TanbHUN TPAHCTIOPT BOJABI B pacTeHUAX. HrkHMIA 1 BEpXHUN KOHIIEBBIS
JIBUTATEIH.
7. Tpancnupauus u e€ peryssus.
8. 3maueHue TpaHCHHpAIMOHHOTO TOKa. [lokazarenu TpaHcnupanuu.
POCT U PA3BBUTUE PACTEHUI
DUTOTOPMOHBI — CTUMYJISTOPBI POCTa (aYKCHHBI, THOOSPETUTMHBI, INTOKUHUHBI).
DUTOrOPMOHBI — HHTHOUTOPHI (a0CIIM30Bas KUCIOTA, STUIICH).
OcHOBHBIE NPEJICTABIICHUS O POCTE U PA3BUTHH.
OHTOreHe3 paCTUTENIbHON KIIETKH.
Turbl pocTa ¥ €ro napaMmeTpsl.
[lepuoanunocts pocra. [ToHsTHE O TOKOE. YTIpaBI€HUE TOKOEM.
DTanbl UHAUBUYATBHOTO Pa3BUTHS PACTCHUM. DMOPHUOHATBHBIA U FOBEHUJIBHBIN TaIbI.
Drtarnsbl 3penoCTy U CTapEHUsI.
. @axTopsl BHEIIHEN CPENIbl, PETYIHPYIOLIUE PAa3BUTHE PACTEHUM. SpoBu3anus.
DoTONEPUOIU3M.

CoNoOk~WNE

YCTONYMBOCTb PACTEHUI

IIpencraBienue o cTpecce, HAAEKHOCTH, aJallTALIUN Y PACTCHUN.
3acyXx0ycTOHYMBOCTh pacTeHUi. XapaKTepuCcTHKa KCEPOPUTOB.
Y CTOMYMBOCTH PACTEHHI K HU3KUM U BBICOKMM TEMIIEpPATypaM.
ConeycTolunBOCTb PACTEHUM.

Y CTOMYMBOCTH PACTEHHI K HEIOCTATKY KUCIOPOIA.
I'a30ycTONYMBOCTDL PACTEHU.

Y CTONYMBOCTh pacTeHUM K Y D-U3Ty4EHUIO U pagualiu.

Y CTOMUYMBOCTE PACTEHHUM K TSXKEJIBIM METAJLIAM.

N~ WNE



PazpaGorunxmu:

—
(ﬂ. T i nonent Y. B. JrobymkuHa
(floanuch)

IIporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBaHusmMu ®PI'OC BO mno HampapiIeHHU:o
06.03.01 «buosorusty u MPOGUISIM MOATOTOBKH «BHOXUMUS», «300JI0THsI OECIIO3BOHOYHEBIXY,
«300J10TUsl TTO3BOHOYHBIXY», «MuxpobOuonorus», «Ob0mas OGoraHukay, «DPHU3UKO-XUMHUYECKAS
Ouonorus u OMOTEXHOJIOTUSNY, «DU3HOTIOTHSY.

[IporpamMma paccMoTpeHa Ha 3aceqaHud Kadeapsl OMOXUMHM, MOJIEKYJISIPHOM OMOTIOTUHU 1
I'€HETHKU.

« 29 » ampens 2021 r. %
ITporoxoi Ne 7 3aB. Kadenpoii

Hacmosuyas npoepamma, ne modcem Ovimb 60CHMpou3sedeHa Hu 6 Kakou gopme 6e3

npeoeapumenbHo20 NUCbMEHH020 paspeuieHs Kagheopsl-paspabomyuxa npozpammol.



