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l. Hean 1 32024 TUCHUTTHHBI

Hean: dopMmupoBaHHE y CTYICHTOB 3HAHWK O (YHKIMOHMPOBAHWM PACTEHUM Kak
CAUHOI'0 MECJIOIro MnOCPEACTBOM HM3YUCHHA BaYKHEHIITNX (1)I/ISI/IOHOFI/I'-I€CKI/IX IMpoucCcCoB B HUX
Pa3BUTUHU U B3aUMOCBSI3U C OKPYKaIOIIEH CpeIoi.

3amaun:

- HU3Y4YUTHb O6H_[I/Ie 3aKOHOMECPHOCTH M KOHKPETHBIC MCEXaHHU3MBbI (I)yHKHI/IOHI/IpOBaHI/IH
PaCTUTCIILHOTI'O Opraini3Ma Ha MOJICKYJIAPHOM, KJICTOYHOM U OPraHM3MCHHOM YPOBHAX,
- paCcCMOTPETE CUCTEMBI PETYIIALNU (1)I/I3I/IOJ'IOFI/I‘ICCKI/IX IIpoHeCCOB U UX B3aAUMOCBA3H Ha

pa3HbBIX YPOBHSIX,

- M3YYUTb MEXAHMW3MBl YCTOWYMBOCTH W aJalTalli¥ pPAaCTUTEIBHBIX OPraHU3MOB K
HeOJIaronpusTHEIM (hakTopam cpeibl OOUTaHHUS.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucuumiuHa b1.0.28 «Du3nonorus pacTeHui» OTHOCUTCS K 00s3aTEIIbHOM

qacCTH.

2.2. Jlng w3ydeHHs] NAHHOW Y4eOHOW TUCIUIUIMHBI HEOOXOMWMBI 3HAHHS, YMCHHS H

HaBBIKU,

(dbopMupyeMble TMPEANISCTBYIOIIUMUA  TUCIHUIUIMHAMU:
«®uzuka», «lutonorus», «boranuka», «buOXuMH.

((OpFaHI/I‘IeCKaH XHUMMUA,

2.3. TlepeveHb MOCHCIYIONIMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHWS,

YMCHHUS U HABBIKH,

dbopMupyeMble JaHHON y4eOHOW JUCHUILUIMHOMN:

«buotexnomorus

pactenuii», «OCHOBHBIE METaOOIWYECKHE MYTH U UX PErysinus», «buoxumus u HU3NOIOTHS
BTOPUYHOr0 MeTabonu3May, «bnoxumus pacrenuit», BeinonHenrne BKP.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA JNCHUTIJIMHBI

[Ipomecc oOcBOeHUWS NUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHWE KOMIICTCHIIMH B
cootBercTBUU ¢ ®I'OC BO u OIl BO mno nanHomy Hampasienuto mnoarotoku 06.03.01
«buonorusy», npopune «buoaorusy:

OIIK-1: CnocoGeH MpUMEHATh 3HaHHE OWOJIOTHYECKOTO Pa3HOOOpas3us U HCIIO0Ib30BaTh

METOJIbI

HaOII0ACHH,

UICHTH()UKAIIH,

KJaccuukanuu,

BOCIIPOM3BOJICTBA U

KYJIbTUBUPOBAHUS KHUBBIX OOBEKTOB IS pelIeHUs MPo(ecCHOHANBHBIX 3a/1a4.

OIIK-2: CnocoOeH MPUMEHSATh MPUHIMITEI CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alny,
UCIOJIb30BaTh (PU3MOIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUYECKUE, ONOPU3NUECKUE METOIbI
aHayM3a JUId OLIEHKH U KOPPEKIMH COCTOSHUSI KUBBIX OOBEKTOB W MOHUTOPUHIA CPEIbl MX

oOurauus.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4eHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIU I

Komnerenunus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeH M
OIIK-1 HIIK ok 1.1 3HaTh: - OCHOBHBIE IOHATHS (DU3HOJIIOTHH
CnocobeHn MPUMEHSTH | 3HAET TEOPETUYECKHE | PACTCHHIA;
3HAaHHE OHOJOTHYECKOTO | OCHOBEI pa3HO06pazHs (—b npodseMbl U ZIOCTIXCHAS B obnactu
HU3HUOJIOTUK PACTCHHUU MW TICPCIHEKTHUBBI HUX
pasHOOOpasHA " | xmBbIX  cucrem  m o ux UCIIONB30BAaHUS TS HOBBIIICHUS
UCIIOJIb30BaTh METObI . N
CBOWCTBA. HNPOAYKTUBHOCTH PaCTEHHUI
HaOIIOEHUS,
VYMeTb: - HCIOJIB30BATh METO/IbI TEOPETHUECKIX
HAeHTHHKALMH, U OKCICPHMEHTAIBHBIX  HCCIENOBAaHMI B
Knaccnukanum, ¢$uTopuznoIOrUN.
BOCIIDOM3BOJCTBA u Bnazets: - MeTOJaMM BBIpaIllBaHUs PACTCHUN
KyIbTUBHPOBaHUA KUBBIX B YCJIOBUSIX J1a0OpaToOpuu.
O00BEKTOB /ISt pemIeHus HJIK onx 1.2 3HAaTEh: - TEOPETHYECKHUE OCHOBBI
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poeCCHOHATBHBIX YMeeT NpuMeHSITh METObI | B3aUMOJIECHCTBHA pacTeHui u
3aJ1a4. HaOJII0ICHUS 1 | MUKPOOPTraHH3MOB;
KnaccuuKanun - (bHU3HOIIOr0-0HOXUMHYECKHUE OCHOBEI
GUOIOTMUECKHX OOheKToR | AAANTalMi PACTeHUH K yCIOBUIM OKPYXKalolieH
Cpebl.
B MPUPOIHBIX u | PeA
| Ymers: - AHAJIM3HPOBAThH TIPHHIHIIET
71a00paTOPHBIX  YCIOBUSIX; . .
B3aUMOJENCTBUSL pacTeHuii c
HCHOIB30BATH MHUKPOOPraHM3MaMH B MEHSFOIIMXCS YCIOBHUSIX
TOJyYEHHBIE 3HAHUS JUIA | ornvcarommedi cpejibl.
aHaJln3a B3aUMOJACHCTBUH | Braners: - METOAAMH OIPEICIICHUS BIUSHHS
OpPraHu3MOB  Pa3JIMYHBIX | hakTOpOB  BHEIIHEH  Cpelapl  pa3BUTHE
BUJIOB JIPYT € IPYTOM U CO | ananTalyio pacTEHA BO BHELIHEN Cpeie.
cpenoi ooutanus.
OIIK-2 MK onk 21 3HaTh: - 3aKOHOMEPHOCTH (YHKIHUOHUPOBAHUS
Cnocoben IPUMEHATH | 3HAET NPUHIUIIBL | MeTaOOMYECKUX CHCTEM M MEXaHHM3MOB MX
OPUHIUIIBI  CTPYKTYPHO- | CTPYKTYPHO- PETYIISIMK B PACTUTEILHOM OPraHU3MeE.
GbyHKIIMOHATBHOU GbyHKIIMOHATBLHOU VYMeTh: - TPAaMOTHO H3J1araTh TEOPETUYCCKUI
OpraHu3aIui, OpraHu3ali, OCHOBHBIC | MaTEepHaI 0 KU3HU PacTUTENBHOTO
HCIOJIB30BaTh CHUCTEMEI OpraHusMa.
(duznonoruyeckue, KHU3HEOOECTIeUeHUS y | Boazers: - QU3MKO-XMMHYECKMMH MpHEMaMH
LIUTOJIOTHYECKHE, FOMEOCTATUUECKOU u3ydeHns (YHKIMOHMPOBAHWSA DACTCHHH Ha
GHOXHMIUECKIC, PEryISIMM  Ku3HeHHbrx | PASHEIX YPOBHSX OPraHM3ALUMH PacTHTEILHOrO
) . Oopranusma u IIOHUMAaHUEM MCEXaHU3MOB
onoduzmueckne MeToAbl | PYHKUUNA KUBBIX CHCTEM;
PETYIIALUHU MIPOLIECCOB.
aHajgu3a JUisi OLEHKH U | OPUEHTUPYETCS B
KOppEKIUU COCTOSIHUSI | COBPEMEHHBIX
JKMBBIX 00BEKTOB U | METOOUYECKUX IOAX0JaX,

MOHHMTOPHHIA CPEJIbl
oOuTaHus.

Hux

KOHLIETIIUAX U TpodiieMax
CTPYKTYPHO-
GbyHKIIMOHATBLHOU
OpraHu3ai OMOCUCTEM.

HJIK onk 2.2
Ymeer OCYILECTBIISATH
BBIOOD METO/IOB,
QJICKBATHBIX UL PEUICHUS
UCCIIEIOBATEIbCKUX 3aJau

n BBISABJIISAATH CBA3U
(U300 HUECKOTO
COCTOSIHUSL  O0BEKTa ¢

bakTopamMu OKpyXKarouei
Cpenpbl.

HJIK onk 2.3
Bnaneer HaBbLIKAMU
MPUMEHEHUS METOAOB s
OLIEHKH COCTOSIHUS KHUBBIX
00BEKTOB MU MOHUTOPHHTA
Cpebl UX OOUTaHUS.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

KOJINY€CTBA AaKAACMHUYCCKHUX YaC0B

O0beM TMCUUIIMHBI cOCTaBJIsieT S 3aueTHbIX enuHuIl, 180 yacoB, B Tom uncie 0,11 3ayeTHas equHuna, 4 yaca Ha IK3aMeH.
U3 HuX peann3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOIO 00yUeHHUs U AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI1 36 4acoB.

M3 Hux  4YacoB — mpakTUYecKas MOJAroTOBKa
®opMa IPOMEKYTOUYHOM ATTECTAIMM . SK3aMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBEAEHHOr0 HA HUX

Ne Pazngen nucuunmiInHbl/TEMAa g Buner yueGHOI paboThl, dopMma TeKylIero
n/H Q| BKIIIOYAs CAMOCTOSTENIBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MIPAKTUYECKYIO MMOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) ®opma
o g NPOMEKYTOYHOM
5oz, KonrtakTHas paboTa npemnogaBares ¢ =
) 2 aTrecTaluu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
(51 = R
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= @ = = -7
8 Q g o J1aGopaTopHoe 8 =
= = 3aHsITHe/ =
1 2 3 4 5 6 7 8 9 10
1 Paznen 1. Benenue. Tema 1. [Ipeamer, o0bexT, 4 2 1 1 KonTpoinbabie
3a/1a4u (PU3UOIIOTUN PACTEHUM. BOIIPOCHI.
2 Komnoxsuym.
Ortuer 1o
nabopaTopHO
Paznen 2. ®u3nonorus pacTUTENFHOM KIETKH. pabore.
Tema 1. OcobeHHOCTH cTpoeHus pacTutenbHoi | 4 | 12 3 6 - 3 KouTtposbHbie
KJICTKH. BOIIPOCHI.
IIncemenHas
KOHTpOJIbHAs pabora.
TectupoBaHue.




3 Komnnoksuym.
Paznen 2. ®usnosiorusi pacTUTEIbHON KIIETKHU. 7 KonTtpossHbIe
Tema 2. Tema 2. Cuctemsl peryisinuu. BOIIPOCHI.

TectupoBanue.

4 Paznen 3. ®orocuntes. Tema 1. Tema 1. 1 TectupoBanue
VicTopus oTKpBITUSL POTOCHHTESA.

5 Oryer mo

nmabopaTopHOit padoTte
Komnoxsuym.
Pasznen 3. ®orocunres. Tema 2. [TurmeHnTs! 10 KonTtpomnbhas
3€JICHBIX PACTEHUM, UX KIacCU(pUKAIIHSI. nUChbMEHHast pabora.
TectupoBanue
KonTponbubie
BOIPOCHI.
6 Komnoxksuym
Paznen 3. ®ortocunres. Tema 3. CeroBas daza Tecrupoanue.
10 KouTtposnbHbie
dotocunTE3A. BOIDOCEL
Pewienue 3anay.
7 OTuyer no
naboparopHoi
pabote. KomokBuym
TectupoBanue.
Paznen 3. ®otocunres. Tema 4. TemnoBas aza 16 ITucemenHas
dboTocuHTE3A. KOHTpOJIbHAs paboTa.
Kontponbubie
BOIPOCHI.
Pewenue 3anay.
KCP
8 Paznen 3. ®ortocunres. Tema 5. Perymnsmus u 4 Kosnoxsuym.
KontposnbHbie
9KOJI0THS (POTOCUHTE3RA. BOIDOCHL

9. Paznen 4. Jlprxanue pacrennii. Tema 1. 1 KoHTpoJibHbIE
Hcropus pa3BuTus ydeHUs O JbIXaHUU. BOITPOCHI.

10. | Pazgen 4. /Ipixanue pacrenuid. Tema 2. XumMu3m 9 Ortyer 1o
JBIXaHUSL. nmabopaTopHO




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

11.

Paznen 4. JIpixanue pacrenuii. Tema 3.
DHepreTuKa JbIXaHUs.

Ortyet no
nabopaTopHOI
pabote. KommokBuym.
Tectuposanue.
Pewenue 3anay.

12.

Paznen 4. Jlpixanue pacrenuid. Tema 4.
Perynsmus 1 9KOJI0THS IbIXaHUs.

Konnoksuym.
TectupoBanue.

13.

Pa3nen 5. Bonnslii pexxum pacrenuid. Tema 1.
BosHblii 00MeH pacTUTEIbHOM KIETKH.

TectupoBanue.

14.

Pa3nen 5. Bonuslii pexxum pacrenuid. Tema 2.
ITocTyneHue 1 TpaHCIOPT BOJBI B PACTEHUHU.

Konnoksuym.
TectupoBanue.

15.

Paznen 5. Bonusiit pexxum pacrenuid. Tema 3.

Tpancnupanus.

Otuer no
mabopaTopHOMA
pabore. Konnokeuym.
TectupoBanue

16.

Pa3nen 5. Bonusiii pexxum pacrenuid. Tema 4.
BnusiHue BHEIIHUX U BHYTPEHHHUX (aKkTOPOB Ha

BOJIHBIN OOMEH pacTeHHi.

TectupoBanue
KCP

17.

Pazgen 6. MunepanbHOE TUTaHUE PACTEHUIA.
Tema 1. @usnonornyeckast poJib SJIEMEHTOB
MHMHEPAIBHOTO IUTAHUA.

Otuer no
naboparopHoi
pabore.
TectupoBanue.
3amonHeHue
TaOJIUIIBL.

18.

Paznen 6. MunepanbHOE TUTaHUE PACTEHU.
Tema 2. Ilornomienre U MeTaboIN3M a30Ta B
pacTeHuH.

Ortyet no
nmabopaTopHOI
pabore. KonTponsHas
nmMchMeHHast paboTa.




TecTupoBaHue.

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

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 pacreHuid. Tema 2. Kommoxsuym.
OCHOBHBIE 3aKOHOMEPHOCTH U 3TaIlbl 4 6 2 2 - 2 Pemienue 3amau.
OHTOT'€HE3a PACTCHUM. Tectuposanue.

22. | Paznen 8. YcroliunBocTs pacteHuii. Tema 1.

Brnusinue crpeccoBbIx GpakTopoB Ha pacTeHus U | 4 4 - - 4 TectupoBanue.
ajganTaius K HUM.
4.2 Tl;ian BHeayIMTOPHO# CaMOCTOAITEIHLHOM Pa00ThHI 00Y4aI0OIUXCS MO0 TUCIIHILTTHHE
CaMocCTOsITeNIbHAS pab0Ta 00YYarOIIMXCS YueOHo-
METOANYECKOE
OneHovyHoe
Cemectp| HasBanwue pasnena, TeMbl . Cpoku | TpymoeMKoCTh obecreueHue
Bu camocTosiTeNibHOM paboTh CpeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
Pasnen 1. Beenenune. Tema |[IoaroroBka muceMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIPOCHI C
4 1. HpeI[MeT, 06T>CKT, HUCTIOJIb30BAaHWEM KOHCIIEKTa JIGKIIMU W JIOTOJHUTEIBHOMN o5 1 KOHTpOJIBHbIe

3a/1aun (PU3HOIOTHH matepaTypbl. DopMynHpoBKa COOCTBEHHOTO B3IJsfga Ha BOIIPOCHI
pacTeHHii. 0003HaYCHHBIE MTPOOIIEMBI.

[ToaroroBka K MPaKkTHYECKOMY H JaOOpaTOPHOMY 3aHSATHIO C Konoksuym.
Pasnen 2. ®usnonorns HCMOJb30BAaHUEM KOHCIEKTa JIEKUIMHM ¢  PEKOMEHIYyeMOu KonTtpossHbIe
pPaCTUTETHLHON KIIETKH. JINTEPATYPBL. BOIPOCHI.

4  |Tema 1. OcobeHHOCTH CaMocTosITeNbHOE M3yYeHHE TEOPETHYECKOro Marepuana 1mo| 25-26 3 [TrcEMeHHast

CTpOCHI/Iﬂ paCTHTeJ’IBHOﬁ CTPOCHUIO EI (byHK]_II/IOHI/IPOBaHI/IIO OTACIIbHBIX  OPraHeIII KOHTpPOJIbHAS
KJIETKH. PaCTUTCIIBHOU KJICTKH. HOHFOTOBK& OTBCTOB Ha KOHTPOJIBHBIC pa6OTa.

BOHPOCHI. TecTupoBaHue.




CamocrosTenpHast padoTta 00yJyaromumxcs

VYuebHo-

METOANYECKOE
Onenovynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CpPE/ICTBO .
BBITIOJTHEHHS (gac.) CaMOCTOATEIBHON
paboTHI
IMoaroToBKa K TMPAKTHYECKOMY 3aHSATHIO C HCIONB30BAHUEM KookBuym.
Pasznen 2. OU3KHOTOTHS KOHCIIEKTa ]J':I?.CKIII/II/I U PEKOMEHIyeMOW uTeparypsl. Pasbop KoHTponbHbIE
N BOIPOCOB: «BHYTPUKIIETOUHBIE CHCTEMBI PETYIISAINK: Ha YPOBHE
4  |PACTHTCIBHOM KIICTKH. Q)epI;/[eHTOB FZHI:})Ia}I MeMOpaHHasD fPaZ,I[p:)KI/IMOCT}I])p kak| 27-28 3 T S
Tema 2. Cuctemsr ’ ’ . CCTHPOBAHHC.
OCHOBAa M PE3yJbTaT WHTErPAIbHON JEATEIBHOCTH CUCTEM
peryjinmn. peryisimny. [T0AroToBKa OTBETOB HA KOHTPOJIBHBIC BOMIPOCHL.
IToaroToBka K NpakTHYECKOMY M JIaDOPATOPHOMY 3aHATHIO C Komnnoksuym. |Xenar I'.-B.
HCIOJb30BAHUEM  KOHCIIEKTa JIEKIIUM W PEKOMEHIYEeMOM Kontponpnas |broxumus
Paznen 3. dotocunTes. nutepatypsl.  Paz6op BompocoB: «DYHKIMH  XJIOPO(HIIIOB, HMCBMEHHas |PACTEHUH. -
4 Tema 2. ITurMeHThI 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 K()HTpO_]'[])HI,Ie 3HAaHUU, 2011. - 471
c. (4 9x3.)
BOTIPOCHI.
IMoaroToBka K MPAKTUYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM Kommoxeuym | Xenar I'.-B.
KOHCIIEKTa JIEKIMH M PEKOMEHIyeMOW JuTeparypsl. Paztop Tectupoanue. |broxnmus
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. Pemenue 3a1au. Jlaboparopus
3HaHul, 2011, - 471
c. (4 9Kx3.)
IToaroToBka K NpPaKTUYECKOMY 3aHATHIO C HCIIOJb30BAHHEM Komnoxsuym |Xenar I'.-B.
KOHCTIEKTa JIGKIIMM M PEKOMEHIyeMOW mureparypsl. Pa3bop Tectuposanue. bruoxumus
Paznien 3. ®otocuuTes. BorpocoB «IIyTH acCHMIIAMY yriaepoaa B pacTeHusx» «CAM- KoHTposbHbIe |[PACTCHH. -
4  |Tema 4. TemnoBas hasa |weraGommsm», «dDorompixanne». IloaroroBka orBero Ha| 31-32 3 pornpocsr. | M-PMHOM.
¢dorocunTe3a. KOHTPOJIbHBIE BOTIPOCHI. KCP Jlaboparopus

3Hanmi, 2011, - 471
c. (4 7x3.)




CamocrosTenpHast padoTta 00yJyaromumxcs VYuebHo-
METOTNIECKOe
Onenovynoe
Cemectp| HaszBanwme pasmena, TEMBI N Cpokn  |TpymoeMKoCTh obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K NPaKTHYECKOMY 3aHATHIO C HCIOJIb30BAHHEM KonTponeasie |Xenar I'.-B.
KOHCIIEKTa JICKIIMM M PEKOMEHIYeMO# Jureparypbl. Pa30op BONpOCH,  [bHOXHMUS
BonpocoB «Perymsimms mpoueccoB (OTOCHHTE3a B ILIEJIOM 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
5KOJOrHs (POTOCUHTE3a. |YIVICKHCIOTEL, yCIOBUI MHUHEPAJIBHOTO MUTAHUS, suammit, 2011. - 471
BosocHaOkeHus. KoMIeHcanuoHHas Touka npH (OTOCHHTESE. c. (40K3.)
CytouHBI X071 (QoTocuHTe3a». [loAroTOoBKa OTBETOB HAa
KOHTPOJIBHBIE BOTIPOCHI.
[logroroBka K MPaKTHYECKOMY 3aHATHIO C HCIOJB30BAHUEM KonTponbnas |Xenar I'.-B.
KOHCIIEKTa JICKIIMM M PEKOMEHIyeMO# Jureparypbl. Pa30op MUCbMEHHag |bHoXuMus
BonpocoB «I mukonu3 (3HaueHue (GpochopuInpoBaHUs TEKCO3bI, pabora. PacTeHHiA. -
Pazen 4. Jlpixanme l-e m 2-e cyb6erpatHoe (ochOpHIMPOBAHKE, OOpAIICHHBIH Tectuposanne. [M--PAHOM.
o TJIMKOJIN3, SHEPTeTUYECKUN BBIXOJ TIIMKOIN3a, WCIIOIb30BAHUE KOHTpOIIBHEIE Jla6oparopust
4  |pactenuit. Tema 2. N 34-35 4 smanmii. 2011, - 471
X MPOMEKYTOYHBIX TMPOAYKTOB M MHPOBHHOTPAIHONU KHCIIOTHI). BOIIPOCHL. ’ :
VUMU3M JIBIXaHH. Lukn mu- u TpuKapOOHOBBIX KHcaOT (mukin KpeGea)». Brimonmenie |- (4 oK3.)
Beimonaenne cxembl «lleHtpanpHas ponb umkina Kpebca B CXCMEL

MeTaboJIM3Me pacTUTENbHON KieTku». [1oaroToBKa OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

Pemrenue 3agauy.
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CamocrosTenpHast padoTta 00yJyaromumxcs VYuebHo-
0 METOTNIECKOe
Cemectp| Haspanue pasnena, Temsbl B . Cpokn  |TpymoeMKocTs HICHOMHOT obecrieueHue
U7 CAMOCTOSITENILHON paboThI CPEICTBO N
BBITIOJTHEHHS (gac.) CaMOCTOATEIBHON
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM TecrupoBanue Xennr I'.-B.
KOHCIIEKTa JICKIMH M PEKOMEHAyeMOW JuTeparypsl. Pazbop Broxumus
BorpocoB  «CyOcTpaThl ~ ABIXaHMS W JBIXaTCNbHBIN pacTeHuii. -
kodpduiment. Dpdekt IMactepa. 3aBUCHMOCTH JbIXAHHS OT M.:BMHOM.
BHEIIHNX M BHYTPEHHUX (aKkTopoB. BiusHue Ha JbIxaHue Jlaboparopust
TeMrepatypsl, koHueHTpauun CO2, cBera, coaep:KaHUe BOJBI, suanui, 2011. - 471
Pasnen 4. Jlpixanne MHHEDAIILHOTO [THTAHHS. V3MeHEHNE HWHTEHCHBHOCTH JIBIXAHUS M(;:J;e(:y:ji?;g{o-
N B OHTOT'CHE3€ PACTCHHI.
4 pPacTCHUM. Tema 4. 35 2 reHeTU4YecKue u
Perynsauus u sxonmorus OMOXHMHYECKHE
JBIXaHUSL. MCTOABL B
COBPEMEHHOM
OHOJIOTHH PaCTEHHUI

[DnexTpoHHBIi

pecypc]. - M:

BUHOM.

JlaGopatopus
3HaHuK, 2012.

IMoxroroBka K MPAaKTHYECKOMY 3aHSITHIO C HCIONB30BAHHEM TectupoBanue Xennar I.-B.

KOHCIIEKTa JIeKIIMM M PEKOMEHIyeMo#l nureparypbl. Pa3bop Broxumus

BorpocoB «CTpyKTypa U pU3NIECKHE CBOMCTBA BOJBI B KHKOM pacrenwuii. -

Pasnen 5. Boublil pesknUM |y teeprom cocTosHum. BausHue 1eKTPONATOB 1 HEMONSPHBIX M.:BMHOM.
4 pactenuii. Tema 1. rpynn  Ha CTPYKTYpY BOABL BsamMopeiicTBHe BOABI C 36 5 JlaGopatopust

Bonauesrii oOmen
PacTUTENBHOM KIETKH.

KOMITOHEHTaMH MPOTOIIa3Mbl. DOPMBI BOJBI B PACTUTENBHBIX
KJICTKax. OCMOTI/I‘IGCKI/IG SABJICHUSI B PACTUTCIIBHBIX KJICTKAXx.
Ocmomertprr drotporre u [Ipeddepa. 3akonsr ocmoca. Typrop u
COCyIIIasl CUJIa, MX 3HAYCHHE IS PACTCHUH. 3HAUCHUE BOJBI IS

KUBHCACATCIIBHOCTU paCTeHHﬁ>>.

3Hganwmii, 2011. - 471
c.
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CamocrosTenpHast padoTta 00yJyaromumxcs

VYuebHo-

METOTNIECKOe
Onenovynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHEHHS (gac.) CaMOCTOATEIBHON
paboTHI
N IMoaroToBka K MPAKTUYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM KookBuym. Xennr I'.-B.
Paszgen 5. Boansliii pexxum N
. KOHCIICKTA JICKIMH W PEKOMEHIyeMOH muTepaTypbl. Pa3bop TecTupoBanue buoxummus
pacrennii. Tema 2. BonpocoB «IlepeaBrmkeHne BOIBI IO TKAHSAM H COCYAaM. pacTeHuii. -

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

C.
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUEM Komnoxsuym. Xenar I'.-B.
. KOHCIICKTa JIGKIIMA M PEKOMEHIyeMO# mmreparypsl. Pa3bdop Tectuposanue buoxumus
Paznen 5. Boanblil pexxum BonpocoB: «lloHSATHE O NPOAYKTHUBHOCTH TPAHCHUPALUU. pacteHwuil. -
4 |pacrenuii. Tema 3. CyTOuYHBIH X0/ TPAHCITHPALIANY. 37 1 M.:BTHOM.
Tpancnupanus. Jlaboparopust
3Hanwmii, 2011. - 471
C.
. IMoaroToBka K MPAKTUYECKOMY 3aHSATUIO C HCIOJIb30BAHHEM TectupoBanue Xennr I'.-B.
Pazzen 5. BomHbIN PEXHM |kopcriexra ekunn U pekoMeHayemoii imteparypbl. Paséop KCP Buoxumus
pacrenuit. Tema 4. BONpOoCcOB «OCOOEHHOCTH BOAHOTO OOMEHa Yy pa3IHYHBIX pacTeHui. -

4  |BnusitHue BHEIIHUX U DKOIIOTHYECKUX TPYIN pPacTeHuit (rurpodurel, Me30(UTHI, 37 2 M.:BMUHOM.

BHYTPEHHHX (DAKTOPOB Ha kcepouter). DUBHOTOTHYECKHE  OCHOBBI OpOIIAEMOr0 Jlaboparopust

BOJIHBI OOMEH pacTeHUil.

3CMIICICIIUA .

3Hanul, 2011. - 471
c.
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CamocrosTenpHast padoTta 00yJyaromumxcs VYuebHo-
METOTNIECKOe
Onenovynoe
Cemectp| HaszBanwme pasmena, TEMBI N Cpokn  |TpymoeMKoCTh obecrieueHue
Bun camocTosTenbHO# paboTh CPENCTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM TectupoBanue. Xennr I'.-B.
KOHCIICKTA JICKIMH W PEKOMEHIyeMOH muTepaTypbl. Pa3bop KonoksuymM. broxumus
BonpocoB «O0Ilee MpencTaBIeHUE O POJM KATUOHOB (Kajus, 3anoHeHue pacTeHuii. -
KaJIbLMSA) B TATAHUH M JKU3HEIEATEILHOCTH PACTEHUH. Binsinue TAGITHIIBL. M.:BMUHOM.
KAaTHOHOB Ha KOJUIOUJHBIE CBOMCTBA LIUTOILIA3MBI U CTPYKTYPY ﬂa?opaTopnﬂ
Pasznen 6. MunepanbHoe ¢depmentoB.  [IpencraBneHne 00  aHTaroHW3Me  HOHOB. 3Hanuii, 2011. - 471
c.
nuTanue pactenuii. Tema dusnonoruyeckasl pojib Kauus, HATPHS, KaJIbLUS, MAarHus.
VYyactue xeneza B oOMeHe BemiecTB. Poyib MUKpPO3JIEMEHTOB B
4  |1. ®dusnonoruyeckas N 38 2
JKU3HU pacTeHUi (MOJIMOIeH, MapraHell, Melib, IIMHK, 60p). Cepa
POJIb STEMCHTOB U ee 3HayeHue I pacTeHuil. GopMbl CEphl, NOCTYMHBIE IS
MUHCPAIbHOI'O IIUTAHUSA.  |pacTenuii. MexaHU3M penyKImHu CyiabharoB y pacteruii. Poib
¢ocopa B muranuu pactenuil. Jlocrynusie popmsl HochopHBIX
coequHeHnd. Yyactue Qochopa B OOMEHE  BEIECTBY.
3anonHeHne TAOMUIBI O PONM  OTACIBHBIX  3JIEMEHTOB
MUHEPAJIHHOTO MUTAHUS B )KU3HU PACTCHHU.
[TonroroBka K KOHTPOJILHOW paboTe ¥ TECTHPOBAHHUIO C Xennr I'.-B.
HUCITIOJIb30BAHUEM KOHCIICKTa JICKIINH n peKOMeHJIyeMOfI brnoxumus
JINTEPATYPBI. pacTeHui. -
M.:.BMHOM.
JlabopaTopus
3Hanul, 2011. - 471
Pasnen 6. MuHepaibHOe KOHTpostbHast ¢. (4xK3.)
nuTaHue pactenuii. Tema Mosexyaapro-
MNUCBMCHHAS |r€HETUYECKUE U
4 |2. [lornomenue u 38 2
6 pabora. OHOXHMHUYECKHE
MeTab0JIM3M a30Ta B
TectupoBanue [METOAPIB
pacTeHuu. COBpPEMEHHOM
Ouosorun pacteHnit
[OnexTponHsIi
pecypc]. - M:
BMHOM.
JlabopaTopus

3HaHuH, 2012.
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CamocrosTenpHast padoTta 00yJyaromumxcs VYuebHo-
METOANYECKOE
Onenovynoe
Cemectp| HaszBanwme pasmena, TEMBI B N Cpokn  |TpymoeMKoCTh obecrieueHue
U] CAMOCTOSTEILHOM paboThI CPENCTBO N
BBITIOJTHEHHS (gac.) CaMOCTOSTEIBLHOM
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM Xenar I'.-B.
Pasen 6. MunepanbHoe [KOHCTICKTa JICKUMH W pexoMeHayeMol nuTepaTypbl. Pasz0op BHOXHMUHH
nuTaHue pactenuii. Tema BOIPOCOB «3aBUCUMOCTh CKOPOCTHU nornomerm BCILICCTB OT UX pa.CTeHPII/I- -
4 3 Buustue BHOLIHIX KOHIEHTpAalluM B cpele.  BsaumopelcTBHE  MOHOB. 38 5 KoIoKBHyM M.:BMHOM.
Konuentpanus BOJIOPOJHBIX HOHOB. Temnepatypa. ) Jlaboparopus
(haxTOpOB Ha Konmnentpanus xkucnopona. Ceet. Biusuue Bonbl. PUTMUYHOCTD sHaumid, 2011. - 471
MOIJIOLICHUE BEIIECTB. HOTTIOMIEHHS. c.
[ToaroroBka K MPaKTHYECKOMY 3aHATHIO C HCIIOJIb30BAaHUEM Xenar I'.-B.
Pasnen 7. PocT u KOHCIICKTa JIGKIIMA M PEKOMEHIyeMOW JHTeparyphl. Pa3bdop BI/IOXI/IMfIﬂ
pasBuTHe pacTenuii. Tema BonpocoB «bombias kpuBas pocta mo Cakcy. a3l OHTOreHe3a pacTCHHH. -
4 1 06 pacTUTEIbHON KICTKU. BimsHue Ha pOCT pacTeHWd U WX 39 2 TectupoBanue M.:BUHOM.
- JOIIHE OpPraHOB TEMIEpaTyphl, cBeTa (poJib (UTOXpOMaA), a’paluw, JlaGoparopust
3aKOHOMEPHOCTH POCTA.  |oGecreueHHOCTH BOIOM. 3HaHui, 2011. - 471
c.
Paznen 7. PocTt u IloarotoBka K MOPAaKTUYECKOMY 3aHSATHIO C MCIOJIB30BAHHEM
pasBuTHe pactenuii. Tema |KOHCIIEKTa JEKIMU 1 peKoMeHIyeMoil nmTeparypsl. Pazbop Pemenue
4 9. OCHOBHEIE BOIIPOCOB «Ponb ¢utoxpoma u (PUTOTOPMOHOB. 39 2 3aa4.
3aKOHOMEPHOCTH U DTallbl Jldepermmars nonay. Tectuposanue

OHTOTr€HE3a PaCTECHUM.
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CamocrosTenpHast padoTta 00yJyaromumxcs VYuebHo-
METOTNIECKOe
Onenovynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEICTBO N
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
IMogrotoBka K  TECTUPOBAHHIO  C  HCIOJIb30BAHUEM
pEeKOMEHIyeMO JIUTEPATYPBL. Pasbop BOIIPOCOB
«YCTOWYMBOCTh KaK MPUCTIOCOONCHNE PACTEHUH K YCIOBHSIM
. cymiectBoBaHus. OOLIME TNPHUHIMIBI aJaNTHBHBIX PEaKIMi
Pazzen 8. YcroiunBocTs pacrenuii. [ToHATHE cTpecca, MEXaHU3MBI CTpecca y pacTeHHi
pactenuii. Tema I. Ha KJIETOYHOM, OPTaHM3MEHHOM M IOMYISALMOHHOM YPOBHSX.
4  |BiausitHuE CTPECCOBBIX 3aCyX0yCTOMYMBOCTh U KAPOCTOMKOCTH. XOJIOAOCTOMKOCTE H 40 4 TectupoBanue
(aKTOpOB Ha paCTEHHUS U MOPO30CTOMKOCTh. Y CTOMYUBOCTH K 3aCOJICHUIO. Y CTOWIMBOCTD
aJaNTalus K HAM. K aHa’poOuo3y. l'a30ycTOMYMBOCTH. YCTOMYMBOCTH HPOTHB
WH(GEKIMOHHBIX 3a00JeBaHUK W JAPYrUX  OHOJOTHYECKUX
¢akropoB. Ctpecc wu amamnranus. OOImMe  TPHHITUIIBI
HaJIGKHOCTH PACTHTEIBHOTO OPraHU3May.
OO6muii 00beM CaMOCTOSTEILHOW PabOTHI TTO TUCIUIUIMHE (Jac) — 43
N3 HuX 00BbeM CcaMOCTOSTENbHOW pabOThHl € HCHOJb30BAHMEM 3JI€KTPOHHOr0 O0ydeHHMS W
AUCTAHIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHIT 36 (4ac)
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4.3 ConepixaHue y4ueOHOTro MaTepuasa

Paznen 1. BBEAIEHUE

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

®u3nonorus pacTeHUM Kak HayKa O KU3HEIEATEIbHOCTH pacTeHHil. OCHOBHBIE ITalbl
pa3BuTHS (U3NOJIOTHUH pacTeHWd. MeTonsl (U3MOJOTHH PACTEHHH, CBSI3b C JAPYTHMHU
ouosiorndyeckuMu Haykamu. OOBEKT (PU3HMONOTHN pacTeHU# - dyKapuoTudeckue Gororpodubie
opraHusmbl. MecTo 3€IeHBIX PAaCTeHHHM B 3KOHOMMKE Npupojbl. Kocmudeckas poiib 3€IEHBIX
pactenuii. OCHOBHBIC 3a7a4K (PU3UOIOTHN PACTCHUI:

Pa3znes 2. ®U3HOJIOTUSI PACTUTEJIBHOM KJIETKHA

Tema 1. Oco0eHHOCTH CTPOEHHS PACTHTENbHONH KJeTKH. OCOOEHHOCTH CTPOCHHS
pPACTUTENBHBIX OPraHW3MOB B CBSI3W C ABTOTPO(HBIM THIOM mnuTaHusA. OOIIKME NPUHIUIIBI
OpraHM3alll JKUBBIX CTPYKTYp (OHOMONIMMEphl, MEeMOpaHbl, MPUHIUI OTKPBITHIX CHUCTEM,
CUCTEMBI PETYIISIIIAK, CIIOCOOHOCTh K aKKyMYJIIIMHA U TpaHchopmaruu dHeprun ). OCOOCHHOCTH
CTPOCHHUSI PACTUTENIBHOW KIIETKH, KJIETOYHBIE OPraHOWbl, IUIACTHU]IBI, BAKYyOJb, KJIETOYHAas
cTeHka. OCOOCHHOCTH CTPOEHUS PaCTUTENBHOTO oprann3mMa. OCHOBHBIC OpraHbl U UX (DYHKIUH.

Tema 2. Cucremsbl peryjsinuu. L{eqOCTHOCTh PacTUTENIBHOIO OpPraHU3Ma M CUCTEMBI
perymsiuuu. Mepapxust cucteM peryisiuui. BHYTpUKIETOUHbIE CUCTEMBl PETYJISALUN: HA YPOBHE
dbepMeHTOB, TeHHas, MeMOpaHHas. MEeXKIETOYHble CHCTEMbl pPEryisiiuu: Tpoduyeckas,
TOPMOHAJIbHAS, AJIEKTPO(U3NOIIOTHYECKass. Pa3ipa)kuMOCTh Kak OCHOBa U pe3yabTar
MHTErPAJIbHON JAESTENIbHOCTA CUCTEM PETYIISALHUU.

Pa3nea 3. ®OTOCHHTE3
Tema 1. Uctopus orkpsiTus ¢porocunresa. Bxnan [Ipuctnu, leene, Murenraysa, CeneObe,
Coccropa, bycenro, Cakca B uccinenoBanue porocunresa. 3nauenue pador K.A. Tumupsizera B
obnactu gorocunTe3a. TUMUPs3EB 0 KOCMUYECKOW POJU 3eJeHbIX pacTeHuil. Obiee ypaBHEHUE
dorocunTesa. Ilpomcxoxnenue O, BbyiensiemMoro mnpu ¢orocuHTe3e (runore3a baiiepa,
npencrasienust A. H. baxa o ¢poronuse Boasl, pabotsl Bunorpanosa u Telic, PyGena u Kamena).
CaeroBas u TeMHOBast (ha3bl.

Tema 2. IlurMeHThI 3eJIeHbIX pacTeHuil, uX kiaccudukanus. 3HaueHue pador M.C.
[[Bera. Ctpoenue xnopoduiuia). Pazawie dhopmbl xmopoduiuioB. OU3NUecKre U XUMHUYECKUE
CBOIiCTBa XJIOpO(UIIIA, CBSI3aHHBIE C OCOOCHHOCTSMHU €ro CTPOEHUsl (CIEKTp IOTJIOIIEHUS,
dmoopecuenmusi, (ochopecueniusa, ruapodobusie U ruApoduUnbHbIe Tpynmbl). CrocoObr
JIe3aKTUBAIMK BO30YKJIEHHOTO COCTOSIHUS XJIOpPO(UIIa: MUTPALUU SHEPTUH, (POTOXUMHUYECKas
pabora. OUKOOUIIMHBI, CTPOEHUE U (PU3UKO-XUMUYECKHE CBOMCTBA. SIBJICHHE XPOMATHYECKOM
KOMIUIEMEHTAapHOM aJaNTaluy y BOJLOPOCIIEH. KaportuHouapl, wux  kijaccupukanus U
cTpykrypa. OU3nKo-XMMHUYECKUE CBOMCTBA. bHocuHTE3 KapOoTUHOUIOB. POib KapOTHHOMAOB B
npoiiecce pOTOCHHTE3A.

Tema 3. CBeroBas ¢pa3za ¢orocuHTe3a. OyHKIMOHAIbHAS aKTUBHOCTH XJIOPOIJIACTOB.
Peakius Xwunna. dotoBoccranoBienne HAI® u dorodochopunupoBanre (ApHOH, pabOThI
KpacnoBckoro). [Ipeacrasienue o AByX NUTMEHTHBIX cucTeMax (3h(exT ycuneHus IMepcoHa)
[IpencraBiaenne 00 aKKyMyJIsUM, MWUIpalldd M TpaHCQOpPMALMU HHEPIUU CBeTa B
(OTOCUHTETUUYECKUX E€IUHMIIAX U X pPEeaKIMOHHBIX LeHTpax. CocTaB U QyHKIMOHUpOBaHUE | U
II dorocucrem. Henuknnueckoe dorodochopunrupoBaHue. [Muknuyeckoe
dorodochopunupoBanue. [IceBnouuknuyeckoe dorodochopunrpoBaHue.
XemunoocMoTuyeckass rumore3a (porodochopunupoanus (Mwurtuen). KBaHTOBBI BbIXOA
dotocunrTe3a. DPPEKTUBHOCTH UCTIOIB30BAHMS KPACHBIX U CHHUX JIYUEH.

Tema 4. TemuoBas ¢a3za dorocunresa. [lyts yrinepoma B dotocunrese. Iloucku
nepsuuHoro akuentopa COz B pabotax rpynnsl KampBuna. Iukn KanbBuna (Cs-myTh).
Ouxcanusa CO2 docdoenonnupoBunorpagHon kuciaotor (Cs- myth; TapueBckuii, Kapnuios,
Xotu u Cimak). 'nukonaTHeid nyTh (Poroabixanue) B Gorocunrese. PazHooOpasue mpoayKkToB
¢dorocunTe3a. POTOCUHTETUYECKUH KOAPPHUIIUEHT.

Tema S. Peryasinusi 1 3x0J10rusi GOTOCHHTE3a. DHAOTEHHBIE MEXAaHU3MBbI PETYIIALNI
¢dorocunTesa. Perymsanus cBeTtoBoi cramuu (QortocuHTe3a SIBIeHHE (POTOCHHTETHYECKOTO
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KOHTpOJs. Perymsiuus akTUBHOCTH (OTOCHMHTETHYECKHX (epMeHTOB. Perymsamus muxia
KanpBuna. Perymsauust mpoiueccoB (OTOCHHTE3a B IIEJIOM PAaCTEHUU. 3aIIUTHBIE MEXaHU3MBbI
¢dorocunTe3a. Okomorusi (orocuHTe3a. BnusHME CBera, TeMIepaTrypbl, COAEPIKAHUS
YIJIEKUCIIOTHI, YCIOBUI MHHEpANbHOIO MUTaHMs, BOAocHaOkeHusa. KomneHcannoHHas Toyka
npu ¢porocuntese. CyTodHbIi X0/ POTOCHHTESA.

Paznen 4 - JIbIXAHUE PACTEHUI

Tema 1. HUcropusi pa3Burus ydeHuss o Abixanuu. Bxuiag JlaByasee, Ileene,
Wurenraysa, Coccropa, Illenbaiina B mcclieqoBaHue Iporiecca apixaHus. [lepekucHas Teopus
ouonoruueckoro okucienus (A.H. bax). IlpencraBnenne o0 akTUBauu Bojoponaa B paborax
baxa. Teopuss apixanus Ilammaguna. PaGotrer Bunanpa. Ilpoumcxoxaenue kuciopoma B COo,
BBIJICJIIEMON TIpU JbIXaHWHU. B3auMocBs3b JApIxaHusi u OpoxxeHus; Teopus KoctbiueBa o
TEeHETUYECKO CBSI3U JIbIXaHusl U OpoxkeHus. Tunbl 6poxenus. CoBpeMeHHbIE peACcTaBIeHUs 00
aHa’pOOHOU 1 adpoOHOI (ha3ax AbIXAHHUS.

Tema 2. Xumu3m abixanusi. CBoiictBa pepMEHTOB Kak OEIKOBBIX KaTaIU3aTOPOB. THITBI
OKMCINTENbHBIX  peakiuil.  Oxcupopenykrasbl.  OkcureHaspl.  lnmkonus — (3HaueHue
dbochopuupoBanus rekcosbl, l-e u 2-e¢ cyOcrpatHoe QocdopunupoBanue, OOpaIICHHBIN
[JIMKOJIN3, SHEPreTUYECKUI BBIXOJ TJIMKOJIN3a, UCIOIb30BAaHUE MPOMEKYTOUHBIX MPOAYKTOB U
MAPOBUHOTPAAHOW KHUCHOTHI). Ilukn nu- w  TpukapOoHOBBIX KucioT (mukin  KpeOca).
[MuoKCMIaTHBIM [HKJI W TIoKoHeoreHe3. I[leHTo3odochaTHbll MyTh OKHCICHUS TIIOKO3BI.
B3aumocBs3u myTeil OKHCIEHHS TIIOKO3bl. OHepreTHueckuii Bbixon wnukia Kpebca wu
neHT030(0CHaTHOTO IMYyTH, UCTIOIB30BaHUE TPOMEKYTOUHBIX MTPOTYKTOB.

Tema 3. DHepreTuka abIXaHus. DIEKTPOH-TPAHCIIOPTHAS LEMb, CTPYKTYpa U QYHKIIUU
MUTOXOH/IPHA. XEMHOOCMOTHYECKAs! TEOPHsI OKHCIUTEIBHOTO (ocopuinrpoBanus Muryena.
Pa3zobmienue siekTpoH-TpaHCHOpTHOW menu u ¢ocdopunupoBanus. PaznooOpazue myreit
nepeHoca JJIEKTPOHOB W MPOTOHOB Yy PpACTEHHH KaK MPUCHOCOONCHHWE K  YCIOBHUSIM
cymecTBoBanus. L{luanuape3rcTeHTHas JJIeKTPOH-TPAHCIIOPTHAS LIETIb.

Tema 4. Perynsauus u 3xosnorus abixanus. CyOcTpaTbl AbIXaHHUS U JAbIXaTEJIbHBIN
koadument. ekt [Tactepa. 3aBUCUMOCTD IbIXaHUS OT BHEIIHUX U BHYTPEHHUX (DaKTOPOB.
BnusHue Ha gpixanue temmneparypbl, KoHueHTpauuu CO2, cBeTa, coJep)KaHuUE BOJIbI,
MUHEPATBHOTO MUTaHUs. MI3MeHeHe HHTEHCUBHOCTH JbIXaHHs B OHTOTEHE3€ PaCTeHUH.

Pa3nen 5. BOJAHBIN PEXKUM PACTEHUI

Tema 1. Boanblii 00MeH pacTHTeIbHOM KiaeTkH. CTpyKTypa U (uU3MYecKue CBOWCTBA
BOJBI B JKUJIKOM M TBEPJOM COCTOSSHUU. BiMsHME 3JIEKTPOJIMTOB M HEMOJIAPHBIX TPYII Ha
CTPYKTYpy BOIbl. B3amMmopnelicTBue BOABI C KOMIOHEHTaMHU MpOTOILIa3Mbl. POpMBI BOABI B
pacTUTENbHBIX KieTKax. OCMOTHYECKHE SBJICHHUS B PACTUTENBHBIX KieTkax. OcMOMETphl
Hrotpoure u Ilpeddepa. 3akonsl ocmoca. Typrop u cocyias cuia, UX 3Ha4eHUE JJIs paCTeHUI.
3HaueHue BOJBI JUISl JKUZHECSATEIbHOCTH PACTEHUH.

Tema 2. IlocTymienue M TpaHcmopT BOAbI B pacTeHMH. DOpMBI BOABI B IIOYBE.
HocrtymnHas u HepocTtynHas Boga. Onpenenenne kodpdunnenta 3apsiganus. [lornomenne Boabl
pacTUTENbHBIMU KJIETKAMH B IIpoliecce TMapaTtaiuu 6uokosutonoB. OOliee mpeacTaBieHue o
HIUOKHEM M BEpPXHEM KOHIIEBBIX JIBUTATENsAX MOIJIOUIEHUs BoAbl pacTeHusiMu. KopHeBoe
naBieHue (a4 pacTeHUH, TyTTalus, MpeanojaraeMblii OCMOTHYECKHH MEXaHU3M).
[TepenBureHne BOJBI IO TKaHIM U COCYIaM.

Tema 3. Tpancnupanmsa. CTpykTypa JIucTa B CBA3M C SBICHUEM TpPaHCIUPALNH,
yCTbUUHAs U KYTHKYJsipHas TpaHcnupauus. 3akonsl JlaneToHa u Credana o nuddysun napos
Bozbl. DU3nonOrus ABMWKEHUA yCThUL. Perynsanus Tpancnupanyuy. 3Hau€HUEe BOCXOASILErO TOKa
BoAbl Juisi pacteHus. [loHsTHe O TpPOAYKTUBHOCTH TpaHcnupanuu. CyTodHBIH XOJ
TpaHCIUpaLUU.

Tema 4. Biusinue BHEIIHUX M BHYTPEHHUX (PAKTOPOB HA BOJAHBIN 00MEH pacTeHHil.
Oco0eHHOCTH BOJHOrO OOMEHa y PaziIMYHBIX JKOJIOTMYECKUX TPYII pacTeHUil (TUrpodursl,
Me30(huThl, KcepouThl). PU3NOIOTUYECKHE OCHOBBI OpOILIAEMOT0 3EMIIEIENIHS.

Pasnesn 6. MUHEPAJILHOE MUTAHUE PACTEHUI
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Tema 1. ®usuosornyeckasi pojb 3J1eMEHTOB MUHEPAJIBLHOI0 MUTAHUS. DJIEMEHTHBIN
XMMHYECKUM COCTaB pacTeHuil. Makpo-, MHUKpO- M YJIbTpaMHUKpPOdJIeMeHThl. Hakormienue
OTJICIBHBIX 3JIEMEHTOB pacTeHusiMu. OOIiee MpeCTaBIeHNE O POJIM KATHOHOB (KaJIHs, KAJTbIINS)
B IIUTAHWU U >KU3HEICATEIBbHOCTH PACTEHUU. BiusHME KaTHOHOB Ha KOJUJIOWJHBIE CBOWCTBA
UTOIUIa3MbI U CTPYKTYpy ¢epmeHToB. llpencraBienue 00 aHTaroHW3Me HOHOB. YyacTue
KaTHOHOB B TeHepanuu OuonoreHanoB. HeWrpanuzauuss wW30BITOYHON KHUCIOTHOCTH.
dusnonoruyeckast posib Kajus, HaTpusl, Kalbliys, MarHUs. Y4acTHe jkeje3a B 0OMeHe BEIIEeCTB.
Posib MUKpO37IEMEHTOB B KU3HU pacTeHUil (MonubieH, Maprauen, Meb, HUHK, 60op). Cepa u ee
3Ha4YeHUE I pacTeHud. POpMbI Cepbl, AOCTYIHBbIE I pacTeHUM. MexaHusM penyKuuu
cynbdatoB y pactenuid. Ponb ¢ocdopa B muranum pacrenuid. JJoctymubie dhopmbl hochopHbIX
coenuHeHni. Yyactue ochopa B 0OMEHE BEIIECTB.

Tpancnopr BemectB. IlocTymieHue BelmecTB B KIETKY PAacCTEHUM M IEpPBbIE TEOpUU
U30MpaTeNbHOTO  TOTJIOUICHUs  BemecTB. IIpencraBneHne o0  Kaxkylmemcss CBOOOIHOM
MPOCTpaHCTBE. AKTHUBHBIH M TIACCUBHBIH MEMOpaHHBIM TPAHCHOPT. ODJIEKTPOXUMHUYECCKHE
MEXAaHU3Mbl TIOCTYIUIEHUSI MOHOB B KieTKy. VoHHble Hacochl. KOHTAakTHBIH OOMEH Mexay
MOYBEHHBIMH KOJUIOUJIAMH U KJIETKaMd KOpHS. MeXaHu3Mbl MEMOpaHHOTO TpaHCIopTa
METa0OJIUTOB. DHJIO-, 9K30- U MHUHOIMTO3. [lampHuii TpaHCHOPT (POJIb amorJiacta, CUMILIACTAa U
suporacta). Ctpykrypsl U QyHkuuu miasmonecMm. Onosmubiii Tpancnopt. Kcunemusbiid
Tpa"cnopt. [lyTh acCUMMIIATOB OT XJIOpoIuIacTa 0 NoTpedistonux oprados. [lpencrasienus o
MEXaHu3Max JalbHEro TpaHcnopra. ATTparupympouiee aeicTere Tkanei. OTioxeHue B 3amnac.

Tema 2. ITorsiomenune u Meradou3m azora. CojepkaHue a30Ta B OpraHax pacTeHH.
[TocTosiHHBIE ~ OOMEH  a30TUCTBIX COCIUHEHHH B  PACTUTENBHBIX  TKaHAX. [ 'pymmbl
a30TPUKCUPYIONUX OPraHU3MOB: KIyOeHbKOBBIC OakTepuun (beliepuHK) U npyrue CHMOWOHTEHI,
CBOOOIHOXKUBYIIIME TOUYBEHHBbIEe OakTepuu (Bunorpaackuii, beliepunk), Gakrepuu, rpulObl u
CHHE3eJICHbIE BOJIOPOCIH B IMOYBaX M BojgoeMax. Cxema (UKcAlMd MOJIEKYJSIPHOTO a30Ta.
CumOuoTnueckass a3oTQUKcalusi B KOPHEBBIX KIyOeHbKax OO0O0OBBIX. AMMOHHU(UKALHA.
Hutpudukanus. Jlenutpuduxamnus. Penrykius HUTpaTOB B paCTEHUSIX.

Tema 3. Bausinue BHemHHX (aKTOpOB Ha morjoinenue BemecTB. [louBa u ece
CBOICTBa. 3aBHCHMOCTb CKOPOCTH IIOTJIOIIEHUS BEIECTB OT HX KOHLEHTPALUU B CpeJe.
B3aumopeiictBue nonHoB. KoHueHTpanusi BOJOpoAHBIX HOHOB. Temneparypa. Konuentpanus
kuciaopona. Ceer. BnusiHue Boabl. PuTmMuuHOCTH moriomieHus. OU3HOIOTUYECKHE OCHOBBI
npuMeHeHus ynoopenuil. ['mapononuka.

Pazgen 7. POCT 1 PA3BUTHE PACTEHMI1

Tema 1. O0mue 3akoHoMepHOCTH pocTa. OOIIee MpeaCTaBIeHUE O POCTE PACTCHUHU.
Tunel pocta y pacTeHM: anuKajdbHbIA, WHTEPKAISIPHBIN, paauanbHbIi, Oa3aibHbBIN,
paBHOMepHBIM. bonbiias kpuBas pocta no Cakcy. ®a3pl OHTOreHe3a PacTUTENBHOM KIIETKH.
BnusiHue Ha pocT pacTeHUH M MX OPraHOB TEMIIEPATyphl, cBeTa (poib (GUTOXpOMA), adpalvu,
obecnieyeHHOCTH BOozoM. KoppenstuBHblil poct opranoB. CyTouHas U ce30HHas MEPUOJUYHOCTh
pocta. ®uszunonorus nokos (rayO0OKUi U BEIHYKJIEHHBIHN 1TOKOI). YTpaBieHHE TOKOEM.

Tema 2. OcHOBHbIe 3aKOHOMEPHOCTH M JTalbl OHTOreHe3a pacreHHil. Da3bl
WHAMBUAYAJIbHOTO Ppa3BUTHS pAcTEHWI: SMOpHOHaIbHAasA, IOBEHUJIbHAs, TEHEpaTUBHAas U
ceHubHasA. @DakTopbl, pEryaupyroline LUK WHIUBUIYAIBHOTO pa3BUTHUA. SpoBu3amms.
®oronepuoausm. Poib puroxpoma u puroropmonos. Auddepenunanus nona.

Pa3znen 8. YCTOMYNBOCTH PACTEHUI

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

YCTOHUMBOCTh Kak MPHCIIOCOOJEHHE PpAacTeHUH K YCIOBUSM cyllecTBoBaHus. OOmme
IIPUHIMUIIBI aJaNTUBHBIX peakuuid pacteHuil. IloHsTHME cTpecca, MeXaHH3MBI cTpecca y
pacTeHMH  Ha  KJIETOYHOM, OpPraHU3MEHHOM U TONYJSLHOHHOM  ypPOBHSX.
3aCyXOyCTOMYMBOCTh M KAPOCTOMKOCTh.  XOJOAOCTOMKOCTH M  MOPO30CTOMKOCTb.
YCTOMYMBOCTh K  3aCOJCHHIO. YCTOWYMBOCTH K aHa’pobwmosy. [a30ycTOWYUBOCTD.
Y CToHYnBOCTh MPOTUB WH(PEKITMOHHBIX 3a00JICBAaHUN M JPYTrUX OMOJOTHYECKUX (HaKTOPOB.
Crpecc u aganranus. O0uMe NPUHLIUIBI HA/Ie)KHOCTH PACTUTEIHLHOIO OpraHu3Ma.
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4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounsie | dopmMupyembie
n/H | pa3aenaa CeMHMHAPOB, (uac.) cpeacTsa KOMIIeTEHIIUU
U TeMBbI NPaKTHYECKUX U Bcero N3 nux (MHAUKATOPBI)*
JadopaTOpPHBIX padoT | yacos NnpaKkTH4yecKas
NMOJAr0TOBKA

1 2 3 4 5 6 7

1 (21 SIBneHue mia3mMonusa u 2 Otuer no OIIK-1
JIeTIIa3MOITH3A. 1abopaTopHO K onx 1.1
BpeMeHHbI# TU1a3MOITH3. i pabore.

ITpuxusHeHHOE
OKpaIllMBaHHUE KIETOK
HEUTpaAJIbHBIM KPACHBIM.

2 |21 Omnpenenenue 2 Ot4er no OIIK-1
OCMOTHYECKOTO JaBJICHUS 11abopaTopHOH HIK onk 1.1
IJ1a3MOJIMTUYECKUM pabore.

METOJIOM. Konnoksuym.

3 |21 Omnpenenenne  cocymei 1 Otuer o OIIK-1
CHJTBI KIJIETOK nabopaTopHo HJIK onx 1.1
VIOPOUICHHBIM ~ METOJIOM i pabore.

(o YpmmpyHry) [Tucemennas
KOHTPOJIbHAS
pabora.

4 |21 3aBHUCUMOCTh  COCYILEH 1 Oryer 1o OIIK-1
CHJTBI oT CTeneHu 1mabopaTopHOi MK o 1.1
HaCHIILICHUS KJIETOK pabore.

BOJIOH. TectupoBanue
5 122 Cucremsl perymsanum. 2 Konnoksuym OIIK-2
TectupoBanu HJIK onk 21
e
6 |32 [TurmeHTHI 3€JIEHOTO 2 Oruer 1o OIIK-1
JINCTA. 71a60paToOpHO MK onx 1.1
it pabore.
ITucemennas
KOHTPOJIbHAS
pabora.

7 |32 Paznenenne nurMeHToB 2 OrtuerT 1o OIIK-1
METOJIOM OyMasKHOMN 71a60paTOpHO HJIK onx 1.1
xpomarorpapuu i pabore.

Komnnoxsruym

8 |32 Onpenenenue 2 Ortuer 1o OIIK-1
CONCPKAaHUS  3CJCHBIX n1abopaTopHo HJIK omx 1.1
MMUTMEHTOB i pabore.

TectupoBanu
e.
9 |33 TpaHCIIOPT 3JEKTPOHOB B 2 KostokBuym OIIK-2
MeMOpaHax THIAKOHIOB. TectupoBann HJIK onk 21
e
10 | 3.3 Crpoenue u 2 Konnoksuym OIIK-1
(YHKIMOHUpPOBaHHUE Pemenne HJIK onk 1.1
AT®-cuHTAa3bI. 3a/1a4.
11 |34 Onpenenexnue 2 Ortyet no OIIK-1
UHTEHCUBHOCTH 71a060paTOPHO MK onx 1.1
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¢doTocuHTE3A 110 it pabore.
HAaKOILJICHUIO IIucemennas
OPTraHUYECKOT0 Yriepoa KOHTPOJIbHAS
B JINCTBSIX HA CBETY pabora.

12 | 34 Yucrast IpoAyKTUBHOCTh Otuert 1o OIIK-1
dorocuntesa nabopaTopHo HJIK ok 1.1

it pabore.
KonnokBuym
13 | 34 DOTOCHHTETHYECKHIA Oruer 1o OIIK-2
IOTeHIHAT (UTOLCHO3A. nabopaTopHo HJIK onk 21
it pabore.
TectupoBanu
e
14 | 34 doroxnpixaHue. KomnokBuym OIIK-1
Pemenue HJIK onk 1.1
3aj1ad.

15 |35 Perynsauus u skonorus Komnmoxsruym OIIK-2

¢dorocuHTE3A. HIIK onk 21
HJIK ok 2.2

16 | 4.2 Oo6HapyskeHue Otuer o OIIK-1
JeTUpOreHas B nabopaTopHo HJIK omx 1.1
pacTeHHSX. it pabore.

KontponbHa
s
MHChMEHHAst
pabora.
Pemenue
3aj1ad.

17 | 43 Omnpenenenue Otder no MK-1
MHTEHCUBHOCTH JbIXaHUS 71a00paTOpHOIi HIK ik 1.1

pabore.
Pemenune
3ayad.
Komnoxsuym.

18. |44 Perynsius v 3KoI0THS KoJiokBHyM. OIIK-2

JIBIXaHMUSL. Tecruposarune HJIK onr 2.1
HJIK onk 2.3

19. | 5.2 IMoctymienue n Kosnokeuym. OIIK-1
TPAHCIIOPT BOJIBI B Tectuposanue MK onx 1.1
pacTeHuu

20. | 5.3 Omnpenenenne Otuer no OIIK-1
HHTCHCHBHOCTH 1nabopaTopHOi HIIK onx 1.1
TpaHCIIHPALUU METOOM pabore.

ObICTPOrO B3BENIMBAHMS Komnokerym.

21 | 5.3 MeTtoa HHGHUIBTPALIAH TI0 Ortuer 1o OIIK-1
Monuiy st nabopaTopHO WK onx 1.1
oInpe/ieIeH s COCTOSHUS paborte.

YCTBHII.

22. 153 OmnpeneneHue CoOCTOSHUS Otuer no OIIK-1
YCTBUII METOIOM nabopaTopHOH UK onx 1.1
OTIIEYATKOB. paborte.

TectupoBanue
23. | 6.1 MHEKpOXUMHYECKUIT Otuer 1o OIIK-1
71a60paTopHOU HJIK onk 1.2
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aHaJIN3 30JIbI pabore.
24, 1 6.2 OOHapy>KeHre HUTPAaTOB 2 Otuer no OIIK-1
B PacTEHHUsIX. 11abOPaTOPHOi UK onx 1.2
pabore.
[IuceMeHHas
KOHTPOJIbHAA
pabora.

25. 6.3 Omnpenenenue o0IIeH 1 2 Otuer no OIIK-1
paboueii n1abOPaTOPHOI UK onx 1.2
azicopbupyromiei paborte.

HOBEPXHOCTH KOPHEH. Komnoksuym

26. | 7.2 DTalbl OHTOTeHEe3a 2 Komnoxksuym. OIIK-2

pacTeHHid. Pemenue HJIK ok 21
3a71a4. UK onk 2.2

4.3.2. Tlepeuenb TeM (BONMPOCOB), BBLIHOCHMBIX
CTyJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YUYCHHE

Ne ni/mm

Tema

3amanme

Dopmupyemas
KOMIIETEeH LM

UK

Pasnen 1. Beeneunue.
Tewma 1. IIpenmer,
00BEKT, 3a0auu
(U3NOJIOTUN pACTEHUIA.

IlonroroBKa  MMCHEMEHHBIX
OTBETOB Ha KOHTPOJHHBIE
BOIPOCHI C HCIIOJIb30BAaHUEM
KOHCIIEKTa JIEKIINH "
JTOMOJIHUTEILHOMN
JTUTEpaTyphI.
DopMynupOBKa
cOOCTBEHHOI'0 B3IJIsI4a Ha
0003Ha4YeHHBIE IPOOIJIEMBI.

OIIK-1

HIK onx 1.1

Paznen 2. dusnonorns
PaCTUTENIbHON KJIETKH.
Tema 1. Ocobernoctn
CTPOCHUS PACTUTEIILHOU
KJIETKH.

IToaroroBka K
MIPaKTUIECKOMY H
nabopaTOpHOMY 3aHATHIO C
HCIIOJb30BaHUEM KOHCIIEKTa
JIEKUUA W PEKOMEHIyeMOM
JTUTEpaTyphI.
CamocTosTeTbHOE U3yUCHUE
TEOPETUYECKOTO Marepuaa
10 CTPOEHUIO "
(YHKITHOHUPOBAHUIO
OTJIEITBHBIX opraHet
pacTUTENbHOU KJIETKHU.
IlonrotoBka OTBETOB Ha
KOHTPOJIbHBIEC BOMPOCHI.

OIIK-1

HJIK onk 1.1

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

IToaroroska K
MPAKTHYECKOMY 3aHSATHIO C
WCIIOJIb30BAaHUEM KOHCTIEKTa
JIEKUUA W PEKOMEHIyeMOM
JIUTEPATYPBL. Paz6op
BOTIPOCOB:
«BHyTpHKIETOUHBIE
CHUCTEMBI  PETyNsSIUu: Ha
ypoBHE (hEepMEHTOB, T€HHAS,
MeMOpaHHasD».
«PazmpaxuMocThb KaK
OCHOBa u pe3yabTatr
HUHTETPALHON eSTeTbHOCTH
CUCTEM PETYISIIIUNY.

OIIK-2

UK onx 21
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IToaroroBka OTBCTOB Ha
KOHTPOJIbHBIC BOIIPOCHI.

Pazpnen 3. ®orocuntes.
Tema 2. [TurmeHTHI
3€JIEHBIX PACTCHUM, UX
KJTaCCU(UKAITHS.

IToaroToBka K KOHTPOJIBHOM
pabore u mabopaTopHOMY
3aHATHIO C HCIIOJIB30BAHHEM
KOHCIICKTa JIEKIIHH u
peKoMeHayeMOit
JUTEPATYPBL. Paz6op
BOIIPOCOB: «DyHKUINH
XJIOPODUIIOB,
KapOTHHOHIOB i
(UKOOUIMHOB.
DHUKOOMITHICOMEI.
IlonroroBka OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI.

OIIK-1

WK onx 1.1

Paznen 3. dotocunTes.
Tema 3. CeroBas (aza
dborocunTe3a.

IToaroroska k
MIPaKTUYECKOMY 3aHSATHIO C
HCIIOJB30BaHUEM KOHCIICKTA
JIEKIINH U PEKOMEHTyeMOU
muTepaTypbl. Pa3zoop
BOIpOCoB: «CTpoeHue u
¢yukimonuposanue ATO-
CHHTA3bl Y PACTCHUIY,
«Perynsmuus cuateza ATO B
xJyoporactax». [loaroroska
OTBETOB HAa KOHTPOJHHBIE
BOIIPOCHI.

[1K-2

HIIK onx 21

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

IloaroroBka k
MIPaKTUYECKOMY 3aHSTHIO C
HCIIOJIb30BaHUEM KOHCIICKTa
JIEKIIUU U PEKOMEHIYeMOi
maTepaTypbl. Pa3zoop
BompocoB «Ilytu
ACCUMWJISIIIY YTIIepO/ia B
pacrenusx» «CAM-
MeTadO0IU3M»,
«DoTOABIXaHHUEY.
IToaroroska OTBETOB Ha
KOHTPOJILHBIE BOITPOCHI.

OIIK-1

HJIK onk 1.1

Paznen 3. ®orocunres.
Tewma 5. Perymsinus u
sKosorus poTocHuHTE3A.

[ToaroToBka k
MPAKTHYECKOMY 3aHATHIO C
HCIIOJIE30BAHNAEM KOHCITEKTa
JIEKIIMM U PEKOMEHTYEMOU
nuTepatypsl. Pazdop
BONPOCOB «Perynsauus
MpoIeccoB (POTOCHHTE3A B
L[EJIOM PacTeHUH. 3aIlUTHBIE
MEXaHU3MBbI (POTOCHHTE3A.
Okomorus GoTocuHTE3A.
Bausnaue cBerta,
TEMITePaTypPHI, COACPIKAHIII
VTJIEKHUCIIOTHI, YCIOBUIMA
MUHEPAJIBbHOT'O TUTaHUA,
BOJOCHAOKEHUS.
KomrmencanmmonHas Touka
pu GOTOCHHTE3E.
CyTouHBIH X071
¢dorocunresay. [lonroToBka

OIlIK-2

HIIK onx 21
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OTBETOB Ha KOHTPOIILHBIE
BOIIPOCHL.

Paznen 4. JIpixanue
pacrenuii. Tema 2.
XUMH3M JIbIXaHUS.

IToaroroska k
MPaKTUICCKOMY 3aHSITHUIO C
UCIIOJIb30BAHUEM KOHCIIEKTA
JIEKIINH U PEKOMEHTyeMOn
nutepatypsl. Pazdop
BorpocoB «[ mukomm3
(3HaueHne
dochopunupoBaHms
TeKCO3Ebl, 1-¢ u 2-¢
cyOcTpaTHOe
dbochopunpopanue,
oOpallleHHBIN TITUKOJIH3,
JHEPTreTHYECKHUHA BBIXO/T
TJINKOJIN34, UCTIONIB30BaHIE
MPOMEXYTOYHBIX MTPOTYKTOB
U IMPOBUHOTPaHOM
KHCIOTHI). [uki 1u- u
TPUKAPOOHOBBIX KUCIOT
(ko Kpebca)».
BrimonHeHne cxemsl
«lleHTpanpHasd posb IUKIIA
Kpebca B metabonmzme
PaCTUTEIHHOM KIETKI.
IloaroroBka OoTBETOB Ha
KOHTPOJIbHBIE BOIPOCHL.

OIIK-1

HIIK onx 1.1

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

IloaroroBka x
MPaKTUIECKOMY 3aHSITHIO C
WCIIOJIb30BAaHUEM KOHCTIEKTa
JIEKIIUU U PEKOMEHIyeMOi
maTepaTypbl. Pa3zoop
BOINpocoB «CyOcTpaThl
JIBIXAHUS U IbIXaTeIbHBIN
k03 umment. dppexT
[TacTtepa. 3aBUCHMOCTB
JAbIXaHHWS OT BHCIIHUX U
BHYTPEHHHX (PAKTOPOB.
Bnusawne na goixanue
TEMIEPATYpHI,
koneHntparuu CO2, cBera,
conep>kaHue BOJIHI,
MUHEPAJIbHOT'O TUTAHUA.
H3meHenne HHTEHCUBHOCTH
IBIXaHUS B OHTOTCHE3E
pacTEeHU».

[1K-2

HK onx 21
H,ZZK OIIK 2.2

10.

Pazgen 5. BonHslii pexum
pactenuit. Tema 1.
Bonueiii oOMeH
paCTHTENBHOMN KIIETKH.

IloaroroBka x
MIPaKTUYECKOMY 3aHSITHIO C
HCIIOJIb30BaHUEM KOHCIICKTA
JIEKIIMM U PEKOMEHTYEMOU
nutepatypsbl. Pa3dop
BOIPocOB «CTpyKTypa U
(u3nYecKre CBOMCTBA BOJIBI
B JKHJIKOM ¥ TBEPJIOM
coctosiHuu. Biusiaue
AJIEKTPOIIUTOB U
HETIOJISIPHBIX TPYIIN HA

CTPYKTYPY BOJBI.
BsaumogeiicTBuie BOALI €

OIIK-1

HIK onx 1.1
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KOMIIOHEHTaMH
npoToriazmMbl. DOpMBI BOJIBI
B PACTHTCIBHBIX KIETKaX.
OcmMmoTryeckue sSBJICHUS B
pacTUTENbHBIX KIETKAX.
OcMmownmeTps! J{roTporiie u
Ideddepa. 3akoHbI OcMOCA.
Typrop u cocymas cuna, ux
3HAYCHHE TSI pACTCHHI.
3HaueHne BOABI IS
JKU3HEACATEIbHOCTH
pacTeHUN».

11.

Paznen 5. Boansiil pexxum
pactenuii. Tema 2.
IToctynnenue u
TPaHCIOPT BOABI B
pacTeHun.

IToaroroska x
MPAKTHYECKOMY 3aHATHIO C
HCIIOJIb30BaHUEM KOHCIICKTA
JIEKIINH U PEKOMEHTyeMOn
nutepatypsl. Pazdop
BonpocoB «llepensuxenne
BOJIBI 110 TKAHSAM K
cocynamy.

OIIK-1

HIIK onx 1.1

Pasnen 5. Boguslii pexum
pactenuit. Tema 3.
Tpancnupanus.

[ToaroroBka k
MIPAKTUYECKOMY 3aHATHUIO C
WCIIOJIb30BAHUEM KOHCTICKTa
JIEKIUU U PEKOMEHIYeMOi
muTepaTypbl. Pa3zoop
BomnpocoB: «llonstue o
MPOAYKTUBHOCTHU
Tpancnupanun. CyTOUHBIHA
XOJl TPAHCIIUPALIUK».

OIlK-1

HJIK onk 1.1

12.

Pasnen 5. BonHsblil pexxum
pacTeHui. Tema 4.
Brnusane BHEmHHX W
BHYTPEHHHX (pakTOpOB Ha
BOJIHBII OOMEH pacTeHU

[ToaroroBka K
MPaKTUIECKOMY 3aHSATHIO C
WCIIOJIb30BAHUEM KOHCIIEKTa
JeKIMK M PEKOMEHIyeMOoi
JTUTEpaTypHhI. Pazbop
BOIIPOCOB «OcobeHHOCTH
BOJIHOTO oOMeHa y
Pa3INYHBIX  3KOJIOTHUECKUX
rpymnn pactenuit
(rurpo¢utsl, Me30(UTHI,
KCepOQHUTHI).
OU3HOIOTHYECKIE  OCHOBEI
OpOIIaeMOT0 3eMIICISITHS.

OIIK-1

HJIK onk 1.1

13.

Paznen 6. MunepaiibHoe
nuTaHue pacrenui. Tema
1. ®usnonoruueckas
POJIb DJIEMEHTOB
MHUHEPaJIbHOTO MUTAHUS.

IToaroroBka k
NPAaKTUYECKOMY 3aHSATHIO C
WCIIOJIb30BaHUEM
KOHCIEKTa JIEKIIUU U
pPEKOMEHyeMOoMn
nurepatypsl. Pazoop
BoImpocoB «Oobiee
MIPEJICTaBJICHUE O POJIU
KaTHOHOB (KaJusl, KaJbLIus)
B TIUTAHUH U
KU3HEACATEITHHOCTH
pacTeHuii. Bnusaue
KaTHOHOB Ha KOJUIOU/IHbIE
CBOMCTBA IIUTOILJIa3MEI U

CTPYKTYPY hepMEHTOB.

OIlK-1

HIIK onx 1.2
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[Ipencrasienue 06
aHTaroHMU3Me HOHOB.
®dusnonornyeckas poib
KaJusi, HATPHS, KaJIbIIHs,
Marsus. Y4acTue xeiesa B
obmeHe BemecTB. Poib
MHUKPO3JICMEHTOB B KU3HU
pacTeHuii (MOHOICH,
Maprasen, MeJib, [IUHK,
oop). Cepa u ec 3HaUCHUE
JU1s pacteHuil. @opMel
Cephl, JIOCTYITHBIC JIJIS
pactenuii. MexaHuszm
PEeAyKIUU CylIb(aToB y
pactenuii. Poms docdopa B
MUTAHUU PACTEHUH.
Hoctynneie GpopMebl
(hochOpHBIX COCTUHCHMIA.
VYuactue dochopa B
oOMEHe BEIECTBY.
3anonHeHne TaOIUIIBI O
POJH OTICITBHBIX
3JIEMEHTOB MUHEPAITLHOTO
IINTAaHUA B ) KU3HU
pacTeHuM.

Paznen 6. MunepansHoe | [lomroroska OIlK-1 WK onk12
14, nuTaHue pacteHuil. Tema | KOHTpPOJILHOM paboTe U
2. Ilornomenue u TECTUPOBAHUIO C
MeTaboNHM3M a30Ta B WCTIOTIb30BaHHEM
pacTeHnu. KOHCTIEKTA JIEKIIUU U
PEKOMEHyeMOM
JTUTEPaATYPHL.
Paznen 6. MunepansHoe | [lomroroska OIlK-1 WK onk 1.2
IIUTaHUE PACTeHUN. Tema | MPaKTHYECKOMY 3aHATHUIO C
3. BnusiHre BHEUTHUX WCIIOJIb30BaHUEM
15. (akTopoB Ha KOHCIIEKTA JISKIIUU U
TIOTJIOIICHHE BEIIECTB. pEeKOMeHTyeMOoi
nurepatypsl. Pazoop
BOTIPOCOB «3aBUCHUMOCTh
CKOPOCTH TIOTJIOIICHHS
BEIIECTB OT UX
KOHIIEHTPAINH B CpeJie.
B3aunmoneiicTBie HOHOB.
Konuenrtpanus
BOJIOPOJHBIX HOHOB.
Temnepatypa.
Konnentpanus kucmoposa.
Csert. Biansinue BoabI.
PutmuyHOCTB
TTOTJIOUICHUSY.
Paznen 7. Poct u [ToaroroBka k OIIK-2 HIK onx 21
pa3ButTue pacteHuil. Tema | MpakTUYECKOMY 3aHSATHIO C HJIK ok 23
1. Obuue HCIIOJIb30BAaHUEM
16. 3aKOHOMEPHOCTH POCTA. KOHCIEKTa JIEKIIUU U
PEKOMEHyeMOM

uTepaTypsl. Pazoop
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BoIpocoB «bomnbiias
KpuBas pocta 1mo Cakcy.
®a3bl OHTOreHE3a
pPacTHTEIBHOMN KIICTKH.
Bausinue Ha pocT pacTeHuit
Y UX OPTaHOB
TEMIIEpaTyphl, CBeTa (POJIb
¢duToXpoma), asparvu,
00ecIe4eHHOCTH BOJIOI.

Pasgen 7. Poct u IToaroroBka K OIIK-2 HIIK onx 21
16. paszBuTHe pacTeHul. Tema | MpakTU4YECKOMY 3aHATHIO C HJIK onk 2.2

2. OcHoBHbBIE HCTIOJIb30BaHUEM

3aKOHOMEPHOCTH U 3Tallbl | KOHCIEKTA JIEKIUU U

OHTOT€HE3a PACTEHUII. pEKOMEHTyeMOi

nutepatypsl. Pazoop
BOIPocoB «Poib
¢uroxpoma u
(UTOTOPMOHOB.
Huddepennmanus momay.

4.4. Meroauueckue YKa3aHUsi [0 OPraHU3alMU CAMOCTOATE]bHOH PadoThI
CTY/IEeHTOB

CaMocTtosiTenbHast paboTa CTYACHTOB SIBJISIETCSI COCTABHOM 4acThio y4eOHOTo mpolecca u
UMEEeT LENbI0 3aKpelyIeHHEe U YriyOJeHHe TMOJIY4YEHHbIX 3HAaHUW M HAaBBIKOB, IIOUCK H
NpUOOpEeTEeHUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHUN, MOJATOTOBKY K
IPEJICTOSIIIUM 3aHATUSAM, 3a4ETaM U IK3aMEHaM.

Jlis opraHu3anud CaMOCTOATENIbHOM paboThl Mo aucuuIUinHe «bHOXUMHS pacTeHui»
UCIIONIB3YIOTCS ClIeayomue (hOpMbI CAMOCTOATEIBHON yueOHOU padoThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [TonOop, n3yuenue, aHaaN3 PeKOMEHIOBAaHHOM JINTEPATYPHI.

- CaMocTOsITETPHOE H3yUCHHE OTACIBHBIX TEM, Maparpado, HE U3T0KEHHBIX B JICKIIHH.

- IloaroroBka K NpPAaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETHYECKOM IMOATOTOBKE H
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- [loaroroBka K TECTUPOBAHUIO.

- [ToaroroBka K pemeHuo 3aaad.

-BeimonHeHne NHCHbMEHHBIX pPa0OT (KOHTPOJBHBIE BOMPOCHI), BBHIMOIHEHHE CXEMBI,
WJUTIOCTPUPYIOLIEH EeHTpaIbHYI0 poib Iukia KpeOca B KiIeTOYHOM MeTabosiM3Me pacTeHUH;
3amojaHeHne TaOnauIbl «Polb 3MEMEHTOB MUHEPATbHOTO MUTAHUS B IKU3HEACSITENHLHOCTU
pacTeHui».

- [loaroroBka K sK3aMeHy.

Iucomennvie pabomul. J{ns u3ydeHHs] T€M, HE HU3JIOKEHHBIX B JIEKLIUH, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JONOJHUTENBHYIO JINTEPATYPY, a TAKKE UCTOUHUKHU, HAJIEHHbIE PU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. JljIsl 3aKkpersieHus Marepuana
PEKOMEHIyeTCsl JeNaTh KpaTKHe KOHCHEKThl Mo TeMe. B pamkax aucuunianHbel «PU3n0I0THS
pacTeHU» TaKKe MPEAyCMOTPEHO BBIMOTHEHUE MUCHbMEHHBIX padboT mo pazaenam 1, 2, 3 u 4, B
KOTOPBIX CTYJIEHTHI JOJKHBI MPEACTAaBUTh MUCbMEHHBIE OTBETHI HA KOHTPOJbHBIE BOIPOCHI MO
MIPOMJICHHOMY Marepuaily. Takke INpeayCMOTPEHO BBINOJHEHUE CXEMBl, WIUIFOCTPUPYIOIIEH
[EeHTpaldbHyl0 ponb nukiaa Kpebca B kierouHoM MeTabonu3me pacteHudt (pasmen 4);
3arnonHeHne Tabnuubl «Pojib 37€MEHTOB MHHEpPAIbHOIO NHUTAHUS B JKU3HEAEATEIbHOCTH
pactenuii» (paszmen 6). KadecTBo BBHIOTHEHHOW pPabOTHI OIIEHMBAETCS B XOJ€ OOCYXKIEHUS
JTAHHBIX BOIIPOCOB MPHU MTPOBEJICHUH KOJUTOKBHYMa IO COOTBETCTBYIoMmIEH Teme (cM. 1. 4.3.1).

4.5. IlpumMepHasi TeMAaTHKA KYPCOBBIX PadoT (MPOEKTOB): HE MPEIyCMOTPEHBI YIeOHBIM
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IIJTaHOM.

V. YYEBHO-METOAUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUIIJIINHBI

a) OCHOBHasl JIUTepaTypa

1. ®usunonorus pacrenuit [Tekcr] : [yueOnuk] / C. C. MenBeneB. - CII6. : BXB -
[TeTepOypr, 2021. - 496 c. : un. ; 24 cm. - (YuebHas nureparypa st By3oB). - bubmuorp.: c.
483-496. - ISBN 978-5-9775-0716-5 :

2. boranwuka : yueOHuk 1uist By30B: B 4 1.: [lep. ¢ mem. / I1. 3utre [u ap.]. - 35-e [Hem.] usm. -
M. : Axagemus, 2007 - . - 24  com. - 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) 1OMOJTHUTEJIbHAS JIUTEepaTypa
1. ®uznonorus pacrenmii [Teker] : yued. it CTyA. By30B 1O arpoHom. crerl. / B. B.
Kysnemnos, I'. A. JImutpuena. - M. : A6puc, 2011. - 784 c. : un. ; 22 cm. - bubmmorp.: ¢. 759-761.
- [Ipenm. ykas.: c. 768-775. - ISBN 978-5-4372-0001-8 :

2. buonorusa pa3sutus pacrenuid [Tekcr] : yuebnuk : B 2 1. / C. C. MeaBenes, E. 1.
[laposa ; CankT- IletepOyprekumii roc. yH-T. - CII6. : U3a-Bo CIIGLY, 2011 - . - 24 cm. - ISBN
078-5-288-05018-3. T. 1: Havana Ouosnoruu pa3Butus pacteHui. duroropmonsl. - 2011, -
253 c. - (®uzuonorus pacrenuit). - bubmmorp.: c. 246-247. - Ilpenm. yka3.: c. 248-253. -
ISBN 978-5-288-05019-0 :

0) nepuoauYecKUe N3TaAHUS

B) CIIMCOK aBTOPCKUX METOAUYECKHUX Pa3padoToK:
r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru
2. Uudopmannonnas cuctema «EquHOe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcamy»
(http://window.edu.ru)
3. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Db Uznarensckoro LeHTpa «Akagemusi». Anpec nocryma: 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 HAYKU

8. http://tusearch.blogspot.com - Tlomck 3JI€KTPOHHBIX KHHWT, MMyOJHKAIMid, 3aKOHOB,
['OCToB Ha caiiTax Hay4YHBIX JIE€KTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBasi cucTema o HayYHOMH JTUTEpaType.

10. Science Research Portal - Hayuynas mouckoBas CHCTEMa, OCYIIECTBIISIOIIAN
MOJTHOTEKCTOBBIN IMOUCK B JKypHaJTaX MHOTHX KPYITHBIX HAyYHBIX H3JAaTEIbCTB, TAKUX KakK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u mp. Wiier craTbti U JOKYMEHTHI B
OTKPBITHIX HayuHbIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BAHUE!

Aynutopus  JUIS  TPOBENEHUS  3aHATHNA  JIGKIIMOHHOTO  THma:  000pyJoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHYECCKUMU
cpenctBamu o0yueHus: mpoektop Epson EB-X03, mocka mapkepHas; y4eOHO-HATIsSIHBIMU
HOCO6I/I5[MI/I, O6€CH€‘II/IBaIOH_[I/IMI/I TEMATUYCCKHUEC WIUIIOCTPAIIMU IO AWCHHUILIMHE: NPE3CHTAUN
M0 TeMaM IPOTrPaMMBL.
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Aymutopust Ay TPOBEACHHSI  3aHATHNA  NPAKTHUYECKOTO  TUMA:  00opyaoBaHa
CrielMaau3upoBaHHON (yueOHol) Mebenpio Ha 10 TOCamOYHBIX MECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeAacTBamMu oOyueHus: mpoekrop BenQ MS521P  y4yeOHO-HArIAIHBIMU
MOCOOMSIMU: MPE3EHTAUH 110 TeMaM [IPOTPAMMBI.

KommerotepHsiii  kmacc (yueOHast ayauTopusi) Uil TPYMIOBBIX H WHAWBHIYATbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM pabOTHI: ayIUTOpHUsi 000PYAOBaHA CIICIUATH3UPOBAHHON (YyaeOHOI) MeOeIbIo
Ha 20 mOCagouHBIX MECT, JOCKOH MeJIoBOM; 00OpynOBaHA TEXHUYECKUMHU CpPEICTBAMU
oOydenus: cucteMHbli 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8§ mir.; cucremusiii 6110k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mwir.; cuctemusiii 6110k Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusiii 610k 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.; cucteMmHblid 6510k Pentium
G3250, monutop Samsung 740N — 1 mrT.; mpoekTop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHM4yeHHBIM JOCTYNOM K ceTH MHTepHeT u obecreyeHHeM JO0CTyIa B DJIEKTPOHHYIO
nH()OPMAIIMOHHO-00PA30BATENIBHYIO CPEy OPTaHU3ALINHU.

[Tomemenue st XpaHeHUsT ©  OPOPUIAKTHYECKOTO  OOCIy)XHMBaHHS ~ y4eOHOIO
000pyI0BaHUs: ayIUTOpHs 000pyIOBaHA CIECHHAIM3UPOBAHHOW MeOeNbl0 Ha 3 MOCaJ0YHBIX
Mmecta; HoyTOyk Lenovo I1580, mpoextop BenQ MS521P.

6.2. IlporpaMmmHoe obecnieyeHue:
Kaspersky Endpoint Security s 6usteca - Ctanaaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 oqHOBpeMeHHBIX noakiIroueHuit) u Macrep-komiuiekt (ACT-
Maker u ACT-Converter).

6.3. TexHnuyeckue H JIeKTPOHHBIE CPEICTBA:
[Tpe3enTanmu 1Mo BceM paszzenam Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

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

- Ungopmayuonnas nexyus. Jlekuuss — 3TO  C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHAW3a PACCYXKIEHUM, OILIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YyalbHYIO0 (OopMy, 4TO (OPMHUPYET Y HUX PO(ECCHOHATILHOE MBILUIEHHUE 3a
CUeT CHCTeMaTH3allMM M BBbIJEJIEHUS HaubOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya IpernojaBaTelis HCIOIb30BaTh Takue (OpPMbI HarasAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIIOBECHYIO MH(OPMALMIO, HO U CaMH SIBJISIOTCS HOCUTEIISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWJbI-IPE3CHTAllMU, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCEr0 MCIIOJIb30BaTh HA 3Talle BBEACHMS CTYJECHTOB B HOBBIM paszell, TEMy IUCLUIUINHBI.

- [Ipobnemnas nexyus. B otinuune oT coiepxaHus MHOOPMALIMOHHOW JEKIMH, KOTOpPOe
IpeJUlaraeTcsl MNpenojaBaTelieM B BHJAE H3BECTHOIO, MOAJIEXKAILIETO JIHIIb 3alIOMUHAHHIO
MaTepuaia, Ha TNpPOOJEeMHOM JIeKIMHM HOBOE 3HAHUE BBOJWUTCA KaK HEWU3BECTHOE IS
oOyuaromuxcs. I[IpoGnemHast JeKkuus Ha4YMHAETCS C BOMPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYIO B XOJI€ M3JI0OKEHHS MaTepuajga HeoOXOOUMO pelmuThb. JIeKuus CTpOUTCS TaKuM
0o0pa3oM, 4TO MO3HAHUS OOYyYaroIIerocs MPUOIMKAIOTCS K IMOMCKOBOW, MCCIEI0BATENbCKOM
JEeSTEIbHOCTH. 3/1€Ch YUYaCTBYIOT MbILIUIEHHE OOYYaloUIerocss M €ro JUYHOCTHOE OTHOIIECHHE
K yCBaUBa€MOMY MaTepHaly.
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- Jlexyus-6eceda. Ilpenmonaraer HETOCPEJICTBEHHBI KOHTAKT TpenojaBareist C
aynutopueil. [lpenmyiiectBo jekuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBIEKATh
BHUMAaHHE CTY/ICHTOB K HauOoJiee BaKHBIM BOIIPOCAM TEMBI, ONpPEICIATh COJAEpKAaHHE U TEeMIl
U3JIOKEHUsl y4eOHOTo MaTepuaa ¢ y4eTOM 0OCOOCHHOCTEH CTY/IEHTOB.

- Jlabopamopnvle 3anamus — ofaHa UX APPEKTHUBHBIX (OPM NPOBEACHHS ayAUTOPHBIX
3aHATUHN B By3€, YIIYOJISIIOT M 3aKPEIUISIIOT TeOpeTUYecKue 3HaHus. Ha 3TUX 3aHATUSAX CTYACHTHI
OCBAaWBAIOT  KOHKPETHBIE  METOAbl  HM3Y4YCHHS JAUCUUIUIMHBL, TNPUOOPETAIOT  HABBIKH
CaMOCTOSITENIbHOI paboThl ¢ MpubOpamMu U COBPEMEHHBIM 00opynoBaHueM. Ha nabGopaTopHbIx
3aHATUSAX CTYACHTHl OCBAaWBAIOT IIOCTAHOBKY M BEACHHE DSKCIIEPHUMEHTA, y4yaTcsi YMEHHUIO
HaOJI0/1aTh, OLEHUBATh IOJYYEHHBIC PE3YNbTaThl, JelaTh BBIBOALI U 000O0meHus. Benymei
LENbI0 J1a00OpaTOPHBIX PabOT SBJISIETCS OBJAJEHUE TEXHUKOH JKCIIEPHUMEHTa, YMEHHUE pellaTh
MPAKTUYECKHE 3aJaud IyTeM IOCTaHOBKM ombITa. [ Bcex mabopaTopHbIX padoT, KOTOpPbIE
BBIMOJIHSAIOT CTYJACHTHI, Ha BeAylled Kadeape COCTaBISAIOTCS METOAMYECKUE YyKa3aHHd,
coJiepikallye omucaHue padoThl, MOPSIOK ee BbINoidHeHUs u ¢opMy oTuera. JlaboparopHoe
3aHATUE TPOBOJAUTCS B COCTaBE aKaJEMHUYECKOW TPYIIBI C pa3felieHMeM Ha MoArpymmsl. B
BOJHOM YacTH 3aHATUS TMPOBOJUTCS 3HAKOMCTBO CTYAEHTOB C COJAEpXKAHHEM MpPeACTOALIESH
paboThI, TMOKa3 CIOCOOOB BBIMOJHEHHS OTACIBHBIX OIepaluii, HAIIOMHHAHUE OTICIHHBIX
MOJIOKEHUH 1O TexHuKe O6e3omacHocTu. OCHOBHAS 4acTh JIAOOPATOPHOTO 3aHSITHSI 3aKIIIOUACTCS
B IMPOBEICHUE CTYJCHTOM JIAOOPAaTOpHOW paboTHI. 3aKIIIOUYMTENbHAs YacTh IMPEIyCMaTPUBACT
MOJIBEICHUE WTOTOB BBIMOJHEHHON JsabopaTopHoil paboTel. [lo ompeneneHHbIM TeMaMm
7a00paTOpHBIX pabOT NMHUCHMEHHBI OTYET BBHIMOIHACTCS CTYACHTAMH KaK CaMOCTOSTEIbHAs
pabora.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM TPENOIaBATEIS
B y4ueOHOW ayAMTOpPHUM, HAMpPaBIEHHOE HA YIIyOJeHHE HAYYHO-TCOPETHUYECKHX 3HAHUA U
OBJIQJICHUE OIPEICIICHHBIMH METOJaMH CaMOCTOSITEIbHONW pPabOThl, KOTOpoe (OpMHpYET
npakTudeckue ymeHus. OgHod u3 QopM MPaKTUUECKUX 3aHATUN B By3€ SBISETCS CEMHUHAp.

- Cemunap-uccredoganue. TeXHOIOTHS TIPOBEICHHUS TaKOTO CEMHHAapa MOXKET OBITh
pa3ianyYHO#, B 3aBHUCHUMOCTH OT TOTO, KakOW METOJ 3aJ0KEeH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL «JKOJIOTUST MUKPOOPTaHW3MOB)» IPOBOAMTCS CEMHUHAp C TOATOTOBKOW U
3aciaymBaHUeM pedeparoB MO akTyadbHBIM MpoOJieMaM TEOpHUH W TMPAKTUKU U
MOCTIEYIONM UX 00CYKICHUEM.

- Konnoxeuymur — BUJL y4eOHOTO 3aHATHS, TPOBOJUMOTO C LEJIbI0 IPOBEPKU M OLIEHUBAHMS
3HaHUH ydammxcs. KoIJIOKBHYM MOXKET TpOBOAUTHCS B (opMe WHIAMBHIYaTbHOH Oecels
IpernojiaBaTessi co CTYAEHTOM MM Kak MaccoBbI ompoc. B xome rpynmoBoro oOcyxaeHUs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS IO ONPEACICHHOMY BOIPOCY, 3allUIIATh
CBO€ MHEHHE, IPUMEHSS 3HAHUs, OJIyYeHHbIE Ha 3aHATHUAX 10 IpeaMeTy. B xoze komnokBuyma
TaKXKe TPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBIE padOThl CTYICHTOB, MPOBOIUTCS
3acIyIIMBaHUE TOKJIAJIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonuvie  obpazogamenvHvle  mexHonoeuu.  llog — TUCTAHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHBIE TEXHOJIOTHHU, PeaTn3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTel. [Ipn ocBoeHnn
JTVCIATUTHHBL «BHOXMMUST pacTeHUI» NCTIOIB3YIOTCS CICAYIONINE TEXHOJIOTHH:

* kelicoBasg TexHoiorus — ¢opmMa JUCTAHLMOHHOTO OOY4YeHHUs, OCHOBaHHas Ha
NPEJOCTABICHNH OO0ydJaromMcs HWH(GOPMAIIMOHHBIX 00pa30BaTeNBHBIX PECYpCcOB B  BHIE
CHELHMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIb30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

" PHTEPHET-TEXHOJOTHs — Coco0 TUCTAHIIMOHHON Nepeayd MHPOpPMalUu, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00AThHBIX U JIOKAJIHHBIX KOMIBIOTEPHBIX CETEH ISl 0OecieueHus JoCTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U JUid (OPMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AIlMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEICTB

29



peanu3alM W YOpaBiIeHHUA y4eOHBIM MPOIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHUS €ro
cyobektoB. Mcmons3yercs ObpasoBarenbhblii mopran UI'Y - educa.isu.ru.

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

Ouenounvie mamepuanvl 013 6X00HO20 KOHMPOIIA

B kadecTBe OIEHOYHBIX CPEACTB JJsi BXOJHOTO KOHTPOJISI OIEHKM YpPOBHA 3HAHUM
CTYJIEHTOB HCIOJIb3yeTcs cobecenoBaHue. B mpoiecce cobeceoBaHusi OLIEHUBAETCS YPOBEHb
BJIQJICHUS 0a30BBIMH 3HAHUSMU, YMEHUSMH, HABBIKAMH, HEOOXOAUMBIMH JIJIsl Ha4aja O0ydeHUs
no jaucuuruinHe «@DU3MONIOTUS PpACTeHHi», ONpeAenseTcss CTeNeHb BJIaJCHUS HOBBIM
MaTepraioM J0 Hayaja ero U3y4eHus.

Ouyenounvie mamepuanvlt mMeKyuiec0 KOHMPOAA (HOPMUPYIOMCA 8 COOMBEEMCMEUU C

JIHA ynueepcumema
B pamkax gucuumiuubel «D@U3MOJNOTHUS PACTEHUI» HCHONIB3YIOTCA cleayoume (HopMbl
TEKYIIEero0 KOHTPOJIS:

- YCTHBI OIpoc;

- MUChbMEHHAas paboTa;

- KOJIJIOKBHYM,;

- TECT;

- peleHue 3aaay;

- KOHTPOJIb CAMOCTOSATEIbHOU PabOTHI.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYAET!

- (hoH TECTOBBIX 3aJaHUN 11O TUCLUILINHE,

- TEMaTUKa U MaTepuabl 3a1aHuil,

- TEMaTHKa U BOIPOCHI K KOJJIOKBUYMaM,

- BOIPOCHI [yI camocTosATenbHOro u3ydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIsl OK3aMeHa,

- KpUTEPUH OLICHKU 3HAHUH CTYJEHTOB.
HazHnaueHune OLIEHOYHBIX CPEICTB: BBIABUTH cpopMmMupoBaHHOCTh komnereHuui OIIK-1 u

OIIK-2 (cm. m. 1)

JIeMOHCTPAIIMOHHBIH BAapUMAHT KOHTPOJbHOH padorsl  (Pazgen 2. dusuonorus
pacTuTebHOM KiIeTKH. Tema 1. Oco0eHHOCTH CTPOEHHUSI PACTUTEIbHON KJIETKH.)

Bapmuanr 1

1. H3o0pa3ute cxeMy CTPOECHMS M NMOANUIINTE HA Hell OCHOBHbIE KOMIIOHEHThI
CJAEAYIOLIUX OPraHe/VI PACTUTENbHON KJIETKH: JHAOIJIA3MATHYECKHH PETUKYJIYM,
XJI0POILIACT. YKAXKUTE (PYHKIUM JaHHBIX OpPraHeLl.

2. JlaiiTe onpeneseHus cjeIyOIMM TEPMUHAM:
arnoIIacT
KPUCTBI
SIIPBIIIKO
STHUOIIJIACTHI
aMUJIOTIIACTRI
JUKTHOCOMA
9KCTECHCUH
paMHOrajJakTypOHaHbI
bemnema
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Oco00eHHOCTH CTPOEeHUSI MUKPOTPYOOUYEK, X (PYHKIIMHU B KJIETKE.

3anmoyiHuTe TAOJIMILY:

I'eMu11eIUTI0103b1 NEPBUYHOM KJIIETOYHOW CTEHKH

Hazsanue OcHoBHasA Tunel Boxkosrie paauKaibl
COCTaBJISIOLIAs cBsA3el (ecou ecTb)
MoJIMMEpa

pacTreHwuii.

HaijiguTte cooTBeTCTBHE:

5. OxapaKTepnsyﬁTe OCHOBHbBIC€ AAKPYCTUPYHOIIME BEIIECTBA KJIE€TOYHOH CTEHKH

1 JIurann MuHepanuzamus
2 Cyb6epun OpnpeBecHeHHE
3 Kyrtun OnpoOkoBeHue
4 Bocka CpenuHHas 1IacTHHKA
5 Kamenu
6 Cusn
7 Kpemuesem
8 Coiu u3BecTH
Bapuanr 2

1. H306pa3ute cxeMy CTPOEHHUS] U MOANMILIUTE HA Heil OCHOBHbIE KOMIIOHEHTbI

CJIEeAYIOLIUX Opra”ve/ul: annapar I'oJbaKi, MUTOXOHAPHUA. YKaKUTe PYHKIUH

JAaHHBIX OpraHeJI.

JaiiTe onpeaeeHUs CJAEAYIOLUIUM TEPMUHAM:
CHMILIACT

JlameInia

XPOMAaTHH

AJIAaMOTIIIACTRI

MIPOTUIACTHUTBI

TOHOILIACT

DKCHAHCHH

TOMOTaTaKTypOHAaHbI

TyMMO3

Oco0eHHOCTH CTPOCHUSI MUKPO(HIaAMEHTOB, X (YHKINH B KJIETKe.

3anosHuTe TA0UILY:

['eMu11eIUTIOI03b1 BTOPUYHOM KJIETOYHON CTEHKHU

HazBanue OcHoBHAaA Tumsl Bbokosrle paauKaibsl
KJjlacca COCTaBJISIOLIAs cBsI3ei (ecmu ecTb)
MoJIMMepa
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5. OxapakTepu3yiiTe OCHOBHbIE HHKPYCTHPYIOIIIHE BeeCTBA KJIeTOYHON CTEHKHU
pacTeHuii.

6. Haiigure cooTBeTCTBHE:

1 Jlurnun I'ymmo3

2 Cyb6epun Ddemrema

3 Kyrun Kyrukyna

4 Bocka [Toscku Kacnapu
5 Kamenn

6 Cmuszu

7 Kpemuezem

8 Conu u3BecTu

JleMoHcTpanuoHHbIH BapuaHT Tecta (Pa3aen 6. MuHepajibHoe NUTaAHHE PACTEHUIH).
1. OcnogononosicHuk meopuu MuHeparbHO20 NUMAHUSL PACTNEHUL.
a) [IpsHUIIHKUKOB
0) ['ennbMOHT
B) JInbux
r') ApUCTOTEIb
n) [puctiu
e) Cakc
2. K opeanocenam omuocamcsi:
a) Pb
0) Cl
B) O
r)S
0 K
e) Ca
3. Coedumnenue, npucymcmeylowee 6 CcOcmase pacmumenvbHol KiemKu 6 HeOOIbUOM
Konuuecmee.
a) 6enok
0) LesmTroI03a
B) JTUIHUIBI
T) BoJa
1) MUHEpaJIbHbIE COJIU
4. Munepanvubiii sn1emenm pacmumenvHol KlemKu, He 8X00Auull 8 COCMas 30JbHbIX:
a)P
6) N
B) S
r K
n) Ca
e) Mn
5. Mukposnemenmul 6 cocmase pacmumenvHou K1emKu:
a) Fe
0)P
B) S
r) K
n) Mg
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e) Cu
x) Mn
3) Ni

6. Dopma 63aumolelicmeus UOHO8 6 pacmeope, NpuU KOMOPOU CYMMAPHLIL d¢hghexm

6030elicmaus Ha pacmeHue MHo20 OobULe CYMMbL Karc0020 dpgexmar:
a) aHTaroHU3M
0) cuHepruzM
B) aJUIUTUBHOE JICHCTBUE
7. Bakmepuu pooa numpobakmep yuacmeyrom 6 npoyecce
a) CHMOMOTHYECKON a30T(HUKCAITUN
0) HecUMOMOTHYECKON a30T(hUKcaun
B) aMMOHHU(DHUKAITUN
T') HUTpUDUKATIH
1) TeHUTpUPUKAITIN
8. Humpumpeodyxmasa ocywecmensiem Kamanus npoyecca:
a) BocctanoBienrne NO3
0) BOCCTaHOBJICHUE MOJICKYJISIPHOTO a30Ta JI0 aMMOHHS
B) BoccTranoBjeHue NO2”
') aMMOHHU(HUKAIIHS
1) aMUHHPOBAaHUE KETOKUCIIOT
€) OKHCIICHHE aMMOHHUS 10 HUTPATOB U HUTPUTOB

9. Kap60H06bl€ Kucjiomsel, ydacmeyrouiue 6 npoyecce nepeudHoco dMUuHUpoeaHusl 6 xo0e

Kpy2080pOma azoma 6 pacmenuiL:
a) si0Jo9Has
0) dbymaposas
B) 0-KETOTJIyTapoBast
I') U30JIMMOHHAas
1) acriaparuHoBast
€) TIIyTaMHUHOBAas
x) LYK
10. Ilpoyecc azomnozo obmena 6 pacmenusx, mpedyrowui 3ampamel HA/[PH>:
a) peAyKIIUS HUTPATOB
0) peayKITusi HUTPUTOB
B) IEPBUYHOE aMUHUPOBAHNE KETOKUCIIOT
I') IepeaMUHUPOBaHKE
1) 00pa3oBaHUE aMH]IOB
€) 1e3aMUHUPOBAHNE

11. Ilpoyecc 6 buonozuyeckom Kpy2o08opome azoma, 8 KOMOPOM YYacmeylom 6axmepuu pooa

nceeo0oMOHAC:
a) cuMOMoTHYecKas a30TUKcAIUSI
0) HecuMOUOTHYECKasl a30T(UKCAIIHS
B) aMMOHHU UK
') HUTpUPUKAIISL
1) neHUuTpuduKams
12. Humpoecenasa ocywecmensiem Kamaausz npoyecca.
a) BOCCTaHOBJIEHUE HUTPATHOTO a30Ta
0) BOCCTAHOBJICHHE MOJICKYJISIPHOTO a30Ta 0 aMMOHUS
B) BOCCTaHOBJICHHE HUTPUTHOTO a30Ta
') aMMOHH (KA
1) aMUHUPOBAaHUE KETOKUCIIOT
€) OKHCJICHHEe aMMOHHS JI0 HUTPATOB U HUTPUTOB
13. Anaspobnoe ovixanue ocywecmeniemcs 6 Xooe:



a) CHMOMOTHYECKOM a30T(hUKCcAUN

0) HeCUMOMOTHYECKOHN a30T(HUKCAITUN

B) aMMOHHU(DHUKAITIH

r) HUTpUUKaIUn

1) neHuTpudUKamm
14. Tpancnopm «xuciopooa K 6Oakmepouoam
ocyujecmensem:

a) reMoTJIOONH

0) HUTpOTEeHa3a

B) JICTTEMOTJIOONH

') MOJIHOJICH

1) OKCUT€Ha3a

€) IUTOXPOMOKCH/ 1a3a

npu

cumbuomuueckon  azomghuxcayuu

15. Dnemenmet, yuacmeyrowue 6 00paz08aHuL MaKpoOIPSULECKUX Cesa3el.

a)N

6)P

B) S

r) K

1) Mg

e) Ca

x) Mn

3)B
16.  Mukposnemenmol,  Heobx00uMble
cumbuomuyeckol azomeuxcayuu:

a) Fe

6)B

B) Zn

r) Co

1) Mg

e) Cd

x) Mo

ons

HOPpMAlIbHO2O

npomexKanusl npoyeccos

17. Baocnenwue opeanuvdecKkue coeouHenus 6 paACMeHUsX, 6 COCNIAB KONOPblX He 8X00UM A30M.:

a) XJI0pOoUILTBI

0) Oenku

B) ATO

r) [IBK

n) ®EII-kapOokcunasa
e) ABK

%) HAJIOH,

3) IUTOKHHHUHBI

18. Hopmanshwiii buocunmes X10pouina He6o3mModceH npu 20100aHUU pACMEHUll HO:

a) Fe
0) Ca
B) S
r K
1) Mg
e) Cu
x) N

19. Dnemenm, 6x00suwuii 8 cCOCMAag KAMAIUMUYECKUX YEHMPOB MHOUX (DEPMEHMO8 U3 KIacca
oKcUdopedyKkma3s (Yumoxpomsl, Kamanaswl, NEPOKCUOA3svl u op.):

a) Fe
0) Ca
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B) Cu
r K
n) Co

20. Dnemenm, yuacmeyowuii 6 npoyecce CmMAOUIUAYUU HAPYIHCHOU MeMOpaHvl (CHUdNCEHUe
NACCUBHOU NPOHUYAEMOCU).

a) N
o) P
B) Mg
r)S
n K
e) Ca
x) Mn
3)B

21. Toueunwlll X10p0O3 TUCBEB ABNACMCA APKUM CUMIIMOMOM 20JI00AHUSA PACMEHUL NO:

a)N
o) P
B) S
r) K
1) Mg
e) Ca
x) Mn
3)B

22. Munepanvuvle snemeHmvl, npu HeOOCMAmKe KOMOPbIX CMPAoarom 6 Nepeyl oyepedd
MONOObLE TUCHbL.!

a)N
o) P
B) S
r) K
1) Mg
e) Ca
x) Mn
3)B

23. Ilosaenenue Ha pasiuyHbIX 4ACMAX PACMEHUS OCTUSHAIOWUXCS HEKPO3HBIX NAMEH CBA3AHO C
HeodoCmamxkoM 8 NOYBEHHOU cpeoe:

a)N
o) P
B) S
r K
n) Mg
e) Ca
x) Mn
3)B

24. TecHblil KOHMAKMHBLU OOMEH MeHCOY PU300EPMOUL U YACMUYAMU NOUBbL 0DeCneUUBaemcsi:

a) Iepexo70M HOHOB B IOYBEHHBIH pacTBOp

0) mpuJIMIaHUEM YaCTHI] TOYBBI K KOPHEBBIM BOJIOCKAM IPU BbIICTICHUN UMU CIU3U
B) ajcopOLueil MoUBEHHBIX YaCTUI] KIETKaMU PU30I€PMBI

') OTCYTCTBHEM Y PU30JI€PMbI KYTUKYJIbI

1) mpeo0iaJaHieM B CTPYKTYpEe OUYBBI MEITKOAUCIIEPCHBIX (PpaKIuii

25. Buo mpancnopma MUHepaibHuIX 6ewecms, K KOMOPOMY OMHOCUMCS 342PY3KA KCUeMbl U
Gnosmol:

a) npocras AMPpPy3ust
0) aKTHUBHBIN TPAHCIIOPT
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B) obneruenHas auddysus
r) nuddy3us yepe3 HOHHBIC KaHATBI
26. Ilpoyeccvl UOHHO20 MpaHCNOpmMa uepe3 MeMOpawy, 6 KOMOpwIX yuacmeyiom OenKu
NEePeHOCUUKIL:
a) mpocrtas auddysus
0) MOHHBIE KaHAJIBI
B) obneryenHas auddysus
r) pabora AT®a3HBIX HACOCOB
27. OcnogHou 0sudicyujelt CUiou paouaibH020 Mmpancnopma UOHO8 8 KOPHE ABIAEMCsL:
a) rpaJueHT 3apsaaa
0) TpalueHT KOHIICHTPALUU
B) OCMOTHYECKHI rpalueHT
) paboTa MIPOTOHHBIX 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 KomniekCHbIM MUHepanibHuIM YOOOPEHUAM OMHOCAMCA:
a) aMMUa4Hasi CeuTpa
0) kapOammT
B) HUTparvH
I') KaJIMMarHe3us
1) KOCTSIHAsl MyKa
€) KaJIbLIueBas CeJIuTpa
30. B kopusax pacmenuil He CUHME3UPYIOMCAL:
a) IUTOKUHUHBI
0) aMMHOKHUCIIOTHI
B) IUTMEHTHI
I') @30TUCThIE OCHOBAHUS

JleMOHCTPALIMOHHBIH BAPHAHT CUTYyalMOHHOI 3aga4u (Pa3zgen 3. ®oTocuHTes.).

CKONbKO 3PHEpPruM HECEeT BUIUMBIA CONHEYHbIH cBeT? CKOJBKO SHEPTUU COJHEYHOI'O CBETa
JOXOUT 10 noBepxHocTH 3emnu? KakoBa 3((eKTUBHOCTh pacTeHHUH B MPEBpalllCeHUH YHEPTUN
CBETa B XMMMUECKYI »Hepruto? OTBEThl HAa 3TH BOMNPOCHI BHOCSAT OINpPEAEICHHYIO SICHOCTh B
npobaemy GpoTocuHTE3A.

Kaxxnprit kBanT win GOTOH cBeTa UMeeT sHepruro hv, rae h - mocrosanas [1nanka (1,58*10'37
KKall ¢/(poToH), a v - yacToTa cBera (ct). YactoTa paBHa c/A, rjae ¢ - ckopocTs cBera (3,010
HM/C), A - A1sMHA BoJHBI B HM. Takum o6paszom, s3ueprust (E) porona pasna E = hv = hc/A.

A. PaccunTaiite sHepruo oxHOro Mons (oToHoB (6*10%° doTon/Mons) BomH 400 HM
(¢uonerossrii cer), 680 HM (kpacHblil cBeT) U 800 HM (OMvKHUN MHPaKPACHBIHN CBET).

b. Spxuit conHeuHslii cBer mpuHOocUT Ha 3emuto 0,3 Kkaj/C Ha KBaJpaTHBIM MeTp.
IIpeanonaras uist MPOCTOTHI, YTO COJHEYHBIA CBET - 3TO MOHOXPOMATHYECKHUI CBET C JJIMHOU
BOJHBI 680 HM, paccuMTaiTe, 3a Kakoe BpeMsl OJWH MOJb (DOTOHOB MOKPOET MOBEPXHOCTh
IUIOIIA/IbIO B OJMH KBaJAPaTHBINA METP.

B. Ilpeanonaras, uro mis ¢uxcauum oxHod mosekynsl COz B mpolecce CHHTE3a
yrieBo/ia IpU ONTHUMAaJIbHBIX YCIOBUSIX TpeOyeTcst BoceMb (OoTOHOB (8-10 ¢poTOHOB - mpHUHSTAS B
HACTOsIIIlee BpeMs BEJIMUMHA), PACCUUTAlTe, CKOJIBKO BPEMEHHU MOHAI00UTCS pacTeHUI0 ToMara
(JlucToBasi MOBEPXHOCTh KOTOPOTO OJUH KBAJpPaTHBIN METpP), YTOOBI CUHTE3UPOBATH OJIMH MOJIb
rmoko3bl U3 CO2. Moxere NOpuHATH, 4TO (OTOHBI OOMOAPAMPYIOT JHCT CO CKOPOCTHIO,
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BBIUMCIICHHOM B NyHKTe b, W Bce majmarone Ha JHUCT (POTOHBI MOTJIOMIAIOTCS JHCTOM M
ucnonb3yrores 1uist pukcaruu COo,

I'. Ecmu ipu ¢pukcanuu ogaoro moist CO2 ¢ obpazoBanuem yrieoja notpedsiercs 112
KKaJI/MOJIb, KakoBa 3()()EeKTUBHOCTh MPEBPAIICHUsS CBETOBOW HEPTrUM B XMMHUYECKYIO ITOCIIE
3axBaTta (ortona? Ilpeamnonoxure onsATh, yTo I (hukcaruu oaHoi Moiekynsl CO2 TpedyeTcs
BoceMb (DOTOHOB KpacHOTO cBeTa (680 HM).

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

1. Oxapakrepu3yiTe 3HaYCHHE TPOIIECCa IBIXaHHUS B )KU3HEICATSILHOCTH PACTUTEILHOTO
OpraHu3Ma.

2. Kakue ocHOBHBIE IyTH JbIXaHUs pazandaroT? B uem ux 3HaueHue?

3. CocTaBbTe cxeMy MpeoOpa3oBaHUsI SHEPTUU B MPOIECCE adPOOHOTO AbIXAHHUS.

4. B ueM cX0/CTBO U paznuuue cyocTpaTHOro ¢pochopruiapoBanuss MEMOPaHHOTO THIIA KaK
IBYX (opM OKHUCTUTETBHOTO (hoChHOpHINpPOBaAHNUS?

5. Ilepeuncnute, B Kakue META0OIMUECKUE ITYTH MOKET BKJIIOUATHCSI KOHEUHBIH TPOLYKT
rnukonusa [I1BK.

6. OxapaxkTepu3yiTe KpaTKO TJIMOKCUJIATHBIN MyTh JbIXaHUS.

7. Kak cBs3aHO JpIxaHHe ¢ a30THBIM OOMEHOM pacTeHHit?

8. M3 Kakoro mpoMeKyTOYHOTO MPOAYKTA IBIXaHUS 00pa3yIOTCs JKUPHBIE KHCIOTHI?

9. CocTaBbTe cxeMy, WILTIOCTPUPYIOIIYIO IEHTPaIbHYIO polib Iukia Kpebca B KJIeTOYHOM
MeTaboII3Me.

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

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

diiem Du3noI0ruy dopma IIpusn Pexomenny
eHT ecKasi poJib  JJA | OCTYIJICHUS aKu eMble ya00peHuUsn
pacTenui HeJ0CTATKA st HAIIero

peruoHa

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

IIpuMepHBbIi IepedYeHb BONPOCOB U 3aJaHUH K JK3aMeHY
BBEJIEHUE
[Tpeamer u 00BbekT (uznonoruu pacrenuil. Meronsl ¢uznonorun pacteHuil. Mecto 3eiaeHbIX
pacTeHHi B SKOHOMUKE MPUPOJbL. 3a7aul (PU3UOJIOTHUN PACTECHUH.
®U3UO0JIOTUsI PACTUTEJBHOM KJIETKA
1. OcobeHHOCTH CTPOCHUS PACTUTEILHON KIIETKH, CBSI3aHHBIE C TUIIOM IMUTAHMUSL.
2. CtpykTypa U QyHKIUU OTHOMEMOPAaHHBIX OpraHesll paCTUTEIbHOMN KIIETKH.
3. Crpykrypa u QyHKIUH JBYyMEMOpPAHHBIX OpraHelI pACTUTEILHOMN KIICTKH.
4. HemeMOpaHHBIE CTPYKTYpBI PACTUTEIBHON KIETKU, UX (PYHKLIUH.
5.  XUMHYECKHI COCTaB KJIETOUYHBIX CTEHOK PACTEHHI, UX CTPYKTYpa, G YHKIUH.
6. Baxyonu. Xumunueckuii coctaB, OHonorudeckue (pyHKIHU.
7. OcHOBHasl cTpaTerus peryJsiuy BHYTPUKIETOYHBIX MpolieccoB. [ eHeTnueckas
peryssnus.
8. ®depmeHTaTHBHAS M MEMOpaHHAS PETYJISIIHUS BHYTPUKIETOUHBIX ITPOIECCOB.
9. OGmee npeacTaBIeHUE O MEKKIETOUHBIX CUCTEMAX PEryJIsIUH.
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®OTOCHHTE3
1. OoO6mee ypaBHeHHE (POTOCHHTE3a, 3HAUYEHUE ITOTO MPOIECCa U UCTOPUS U3yUEHUS
¢dorocunTesa.
2. ITurments porocuuTesa. X cTpykrypa, kinaccubukanus u GyHKIud. SBiaeHne
XPOMAaTHYECKON aJanTaluu.
3.  Xuopodumi Ctpykrypa u cBoiicTBa, GpyHkuu. Cxema JAe3aKTUBALUN BO30YKICHHOTO
COCTOSIHUS XJIOpOuUILIA.
4. TlepBuunsbie peakiuu ¢potocunresa (porodusndeckuii 1 HOTOXUMHUSCKHUI ITAIIbI).
ITpencraBnenune o CCK u PII.
5. Dddekr ycunenus Omepcona. [lonstue o porocucremax.
6. XapakTepucThKa OCHOBHBIX KOMIIOHEHTOB (hoTocuHTeTHYecKkoi D TLL.
7. Z—cxema. 8. Q—1LIMKII U €ro BKJIaJ B CO3JaHKHE IPOTOHHOIO I'PaJHEHTA.
8. Mexanusm GorodochopunupoBaHus.
9. Heuuxinueckoe, IUKINYECKOE U MCEBAOLUKINYECKOE GoTOhOCHOpUINPOBAHHE.
10. C3-myts BoccTanoBienus: CO2.
11. C4-nyrs u CAM-meTaboau3m.
12. ®otonsixanue (onpeaeneHue, GU3HOIOrUIecKast poib).
13. Dxomnorus poTocuHTe3A.
JABbIXAHUE
Onpenenenue, 3Hauenue, oduiee ypaBHeHue. CXOICTBO U pa3iuyue ¢ POTOCUHTE30M.
I'mukonus. Cxema nporecca, SJHEPreTUUYeCKU BbIXOJ], 3HAUEHUE /711 paCTEeHUI.
Hukn Kpebea. Cxema npoiiecca, 3HEPreTUYECKUI BBIXO/I, 3HAUCHHUE.
OxucnurensHoe GochopunupoBaHue.
[{uanuape3nucTeHTHOE JbIXaHKe, ero GU3NOIOrHYECcKas Pob.
[TenTo3odochaTHbIi TyTh OKUCICHHS TITFOKO3bl. XUMHU3M, 3HAYCHHE, CBS3h C
TJIUKOJI30M.
7. T'nuokcunaTHBIA HMKI. XMMH3M, 3HaAYEHHE.
8. I'mokoHeoreHes. 3HaYeHHE €ro I PACTCHUN.
9. IlentpanpHas poib ukia Kpedca B MeTaboM3Me pacTCHHIA.
10. Dxomorus AbIXaHus.
MUHEPAJIBHOE IMTAHUE
1. Pa3Burtue npeacraBieHui 0 KOPHEBOM IUTAHUM pacTeHU (TEOpUH BOJHOTO MUTAHUS,
TYMYCOBOI'O, MUHEPAJIbHOTO).
2. IlouBa kak cybcTpat, nuTarouuii pacteHus. DopMbl HAXOXKICHHS MUTATENbHBIX BEIIECTB
B TIOYBE.
3. HesameHuMble 371€eMEHTHI MHHEPATBHOTO MTUTAHMS PACTCHHUM U UX KJIacCU(DUKAIINS.
4. TlocTyruieHue MUHEPaIbHBIX BEIIECTB B pacTeHUs. POJIb KIIETOYHBIX CTEHOK B IPOIECCaX
a/1copOIIMK MUHEPAJIbHBIX BELIECTB U3 MOYBbl. KOHTaKTHBIN OOMEH.
5. Merabonuueckas poib TKaHEH KOpHA. TpaHCHIOPT BEIIECTB MO PACTEHUIO.
6. TpancmemOpanHbIif epeHoc BemecTB. O0Ias XapaKTeprUCTUKa TACCUBHOTO U
akTuBHOrO Tpancnopra. AT®a3b1, nupodocdarasbl, HOHHBIE KaHAJIBI.
7. CuHTeTHYecKas 1esATeIbHOCTh KOpHEH.
8. Muxkopusa u ee posib B KOpPHEBOM ITUTaHUH PACTEHUI.
9. ®uzuonoruyeckas poiib a30Ta A pacreHuil. Popma HaxoxaeHUs N B IPUPOJIE U TyTH
MIOCTYTUICHUS B PaCTCHHUSI.
10. AmmoHu¢pukanus, HUTpU(UKAUA U JSHUTPpUDUKAIUS.
11. Xummnueckas u 6uonornyeckas azordukcanusi. CBOOOTHOKUBYIIINE U CHMOUOTHIECKHE
a30T(PUKCUPYIOIIHE MUKPOOPTaHU3MBI.
12. KpyroBopoT a3oTa B mpHpo/Ie.
13. Penykuust HUTPaToOB B paCTEHUSX.
14. dusmnonoruueckas posb P u S B pactenusx, meradbonusm S.

ok wdE
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15. ®usunonoruueckue OCHOBBI MpuMeHeHHs yaoopenuit. Knaccuduxanus ynoopenuii.
[IpencraBienue o rTUAPONOHUKE.
BOJIHBIN PEJKUM PACTEHUH
1. ®usuko-xuMu4ecKkue CBOMCTBA BOJbI U OMOIOTHYECKUE (PYHKIIMH.
2. ®opMBbI BOJIBI B PACTUTEIHLHON KIIETKE.
3. PacrturenbHas kiieTka Kak ocMoTHYecKas cucrema. [loHsTHe 0 BOJIHOM MOTEHIIHATEe
KJIETKU U €€ COCTaBJISAIOILUX.
4. ®opMbl BObI B TOYBE U YPOBHH BOJJ00OECTIEYEHHOCTH TTOYBHI.
5. CtpoeHue KOpHsS KaK OpraHa MOTJIOIIEHUS BOJIBI.
6. bmmxHMI 1 TaTbHUN TPAHCTIOPT BOJBI B pacTeHUAX. HrkHMIA 1 BEpXHUN KOHIIEBBIC
JBUTATEIIN.
7. Tpancnupauus u e€ perymsius.
8. 3mnaueHue TpaHCHHpAIMOHHOTO TOKa. [lokazarenu TpaHcupanuy.
POCT U PABBUTUE PACTEHUI
@UTOTOPMOHBI — CTUMYJISITOPHI pocTa (ayKCHHBI, THOOEPEIUTMHBI, TUTOKUHUHBI).
DUTOrOPMOHBI — HHTHOUTOPHI (a0CIIM30Bast KUCIOTA, STUJICH).
OcCHOBHBIE NPEJCTABIEHUS O POCTE U PA3BUTHH.
OHTOreHe3 pacTUTENbHON KIETKH.
Tursl pocTa ¥ €ro napaMmeTpsl.
[Tepuoanunocts pocrta. [lonsrue o nmokoe. YpaBieHrue MOKOEM.
OTansl HHAMBUIYAJIHHOTO PAa3BUTHUS PACTCHUH. DMOPHUOHAIBHBIN U FOBEHUIIBHBIN ATAITBI.
Dransl 3pejoCTy U CTapeHHUsl.
. @axTopsl BHEIIHEN CPEbl, PETYIHPYIOLIUE PAa3BUTHE pACTEHUN. SpoBu3anus.
doTonepruoau3M.

CoNoOR~WNE

YCTONYMBOCTb PACTEHUI

[Ipencrasnenue o crpecce, HaACKHOCTH, aJalTalluy y PACTEHUN.
3acyXx0ycTONYMBOCTh pacTeHU. XapaKTepuCcTHKa KCEPOPUTOB.
Y CTOMYMBOCTD PACTEHHI K HU3KUM M BBICOKMM TEMIIEPATYPAM.
ConeycToiunBOCTb PACTCHUM.

Y CTOMYMBOCTH PACTEHHI K HEIOCTATKY KUCIOPOA.
['a30ycTONYMBOCTL PACTEHUM.

VY CTONYMBOCTB pacTeHU K Y O-U3ITy4eHUIO U pagualiu.

Y CTOMUYMBOCTE PACTEHHUH K TSXKEJIBIM METAJIAM.

N~ wWNE

PazpaboTunkm:

lew L noueHt M. B. JlroOymkuna
(rionnuck)

ITporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC BO no HanpasieHnio
noarotoBku 06.03.01 «buonorusy, npodpuis «buonorusy.

yaCCMOTPEHA Ha 3acejaHuy Kadeapbl OMOXHMHH, MOJIEKYJISPHOH OHOJIOrHH H

() I

No # 3aB. kadeapoi

Was MpoZpamMmda, He Modicem Oblmb  60CNPOU36eOeHd HU 6 Kakou opme 0Oe3

HO20 NUCLMEHHO020 PA3PCULeH UL KADeOpbl-pa3padomuuKa npocpammbl
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