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Conep:xkanme
CTp.

TlogcuurenpHad 3ammcKa

NGO~ wWdE

enu u 3amaun AUCHUTUIMHBI (MOTYIIS)

O6beM qucUMIUTMHBL (MOYJIs) IO BUJaM yueOHOM paboThl
CopepxaHue TUCIHUIUTUHBI (MOJTYJIs)

CamocrosrenbHas pabota oOyJaroumxcs

Y4eOHo-MeToaAnuecKoe oOecreueHNe TUCIUIUIMHBI (MOTYIIs)
OO6pazoBarenbHbIC TEXHOJIOTUU

Metoandeckne peKOMEHIAINH TI0 TUCIUTIIHHE (MOIYITIO)
Ob6ecnieuenre 0Opa30BaTEIBLHOTO MIPOIIECcca JJIs JIUI] C OTPaHUYEHHBIMHU

BO3MOXXHOCTAMM 3J0POBbA U HHBAJIUJIOB

©

MarepuanbHO-TEXHUYECKOE 00ecTIeueHne TUCITUTUTUHBI (MOTYIIS)

10. JIuct perucrpanuy U3MEHEHUI




DenepanbHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE
yUpex/IeHUE BBICIIEro 00pa30BaHU

@I'b0Y BO «AJIBITEHCKHI TOCYIapCTBEHHBIN YHUBEPCHTET)
«AL'Y»

Paboyas mporpamma JUCHUIUIMHBI (MOTYJIs)
CMK. OII-2/PK-7.3.3

IlosicHuTeILHAS 3aMUCKA

Pabouass mporpamma IUCIUIUIMHBI (MOJIYJS) COCTAaBJICHA B COOTBETCTBHU C TpPeOOBaHUSIMHU
®I'OC BO mno nanpasnenuto noarotoBku 44.03.05 IMegaroruueckoe oOpa3oBaHue, HAIPABICHHOCTh
(mpo¢uns) 'eorpadus n buonorus

HNuctunnuna (Moaynas) «®DU3MOJIOTHS pacTEHUU» OTHOCUTCS K 4acTd, (OpMHUpPYyEeMOit
Y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUN OJIOKA TUCIUTIINH y4eOHOTO IJIaHa.

Jis  ocBOeHMS JUCHMIUIMHBI (MOAYNsl) HEOOXOOUMBl 3HAaHUS, YMEHHS U BJaJeHu,
C(bOpMHpOBaHHBIe B XOJC M3YYCHHA CIICAYIOIIUX AUCHUIINIMH U IMPOXOXKACHUA IIPaKTUK: 6OTaHI/IKa,
MOJIEKYJIIpHAast OUOJIOTHS

TpymoemkocTs aucuuruiuasr: 5 3.¢./ 180 u.;
KOHTaKTHas paboTa:

3aHATHS JeKImoHHoro tina — 20 4.,

3aHSATHS CEMHUHAPCKOTO Thma (ceMuHaphl) — 53 4.,

(3amsmus  cemunapckoco muna - ceMuHapvl, NPAKMUYECKUE 3AHAMUS, NPAKMUKYMbL,
nabopamopnvie pabomot)

KOHTPOJIb CaMOCTOSITEeIbHOU paboTsl — 0 4.,
WHas KOHTakTHas padora — 0,55 4.,
KOHTpPOJIMpyeMas mucbMeHHas padora — 0 4.,
CP -70,75 u.,

KOHTpOJIb — 35,7 .

KitoueBbie cioBa: @yHKkyuoHanrbHble cucmemvl pacmMumenbHo20 Op2anuzma, Gomocunmes,
KOpHegoe numanue, mpaHcnopm eujecms, 0OHbIU 00MeH, humo2opmonsi.

1. Henu u 3224y TUCUUILTHHBI (MOIYJIs).

Henp aucuumiuHbel (M00yns). QopMHupoBaHUE Yy oOydarommxcs 3HaHUM 00 o0mux
3aKOHOMEPHOCTSAX W KOHKPETHBIX MEXaHM3MaX, JIeXKalluX B OCHOBE (PHU3UOJOTUYECKUX
MPOLIECCOB, MPOTEKAIOIINX B PACTUTENBHBIX OpraHU3Max.

3amaun TUCUMIUIMHBL (M0OYas). (HOPMUPOBAHME CHUCTEMAaTU3MPOBAHHBIX 3HAHUHM B 00JacTH
(U3MOJIOTUN pacTeHU C ydyeToM cojepkaTelbHOM crneunpuku npeamera «buonorus» B
o011e00pa30BaTeNbHOI IKOJIE; BOCHUTAHUE U PA3BUTHE YUAIIUXCS
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Tabmuua 1. IlepedeHs mIaHUPyeMbIX PE3yIbTaTOB OOYUYEHUS 10 AUCIUILIIHE (MOJIYITIO),
COOTHECEHHBIX C MHAUKATOPAMHU JTOCTHKEHUS KOMIIETCHIINU

KoMmnerenuus
(Ko 1 HAUMEHOBaHUE)

HNuaukaropsl
KOMIIETEeHII N
(K01 1 HAMMEHOBAHUE)

PesyabTaTsl 00yyeHus

IIKO-1

CnocoOeH ocBanBaTh U
HCIIOJIL30BaTh 0Aa30BEIE
HayYHO- TEOPETUICCKHE
3HAHUA U HpaKTI/ILICCKI/Ie
YMEHHUS 110 NIPEAMETY B
npodecCuoHaATBHOM
JIEATETLHOCTH

1IKO-1.1

3HaTh coJiepKaHue,
CYLIHOCTb, 3aKOHOMEPHOCTH,
IPUHLIMIIBI U OCOOEHHOCTHU
M3y4aeMbIX SABICHUN U
rpoleccoB, 0a30Bble TEOPUU
B MPEMETHOM 001acTH;
3aKOHOMEPHOCTH,
OTIPEIEIAIONIE MECTO
npeaMeTa B 001Iel KapTUHE
MHPA;

3naem: 0coOEHHOCTH CTPYKTYPHO-
(byHKIIMOHAIBHON OpraHu3aluu
PacTUTEIHLHOrO OPraHU3Ma;

- cnenuduKy GU3N0TOTUIECKIX
IMpoLEeCCOB, CBA3AHHBIX
0COOEHHOCTSMH MPUKPETLIIEHHOT'O
THIIA CYILECTBOBAHNS Y PACTCHUN;
- MCXaHHU3MBI [TPOTCKAHUSA
pEryJISIIIMK TPOIIECCOB, CBSI3aHHBIX
C JKU3HBIO PACTCHUH (IIOTJIONICHUE
BOJIbI U MUHCPAJIbHBIX BCHICCTB,
¢doTocuHTE3 U ABIXaHHUE, POCT U
pa3BUTHE); MEXaHU3MBI 1Al TAlluN
pacTEeHUI K U3MEHSIOIUMCS
YCIIOBUSIM CPEJIBI;

MeXaHHU3MBI B3aNMOJICHCTBHSA
pacTeHuii OMOTeOIeHO3¢;

- (PM3HOIOTUYECKYIO POITh
pactenuii B 6uocgepe;

- HOBeMIIne pa3paboTKH,
IOCTYDKEHUS B 00J1acTH
busnonornu

pacTeHuii, IepCIeKTUBbI UX
UCTIOJIb30BaHMS JJIS TIOBBIIICHUS
NPOIYKTUBHOCTU PAaCTEHUII.

1IKO-1.2

YMeTh AHaJIM3UPOBATb
0a3o0BBIE IpEaAMETHBIC
HAaYYHO-TCOPCTUYCCKUC
IMPEACTABJICHHUA O CYIIIHOCTH,
3aKOHOMCPHOCTAX,
IMpUHIHKIIAX U 0COOCHHOCTSX
N3y4acMbIX SIBJICHUMN U
ImponeccoB

Ymeem: - nnanupoBats u
OCYIIECTBIATH Y4eOHBIN MPOLIECC B
COOTBETCTBHH C OCHOBHOM
o0pazoBarenbHON MPOrpaMMoOii;

- CUCTEMaTHU3UPOBATh 3HAHUS O
pacTUTENBHOM OpraHU3MeE,
MOJyYEHHbBIE MPU U3yYEHUH
Hay4YHOU JIUTEPaTyphI;

- HCIIOJIb30BaTh TEOPETUUYECKUE U
HKCHEPUMEHTAIbHBIE METO/IbI
UCCJIEJIOBAHUN HA MPAKTHUKE,
OIpEIEIsisi OCHOBHBIE ITOKA3aTeIN
JKU3HENEATENbHOCTH PacTEHUS;

IIKO-1.3
Bnagers naBpIikaMu
IOHUMAHUA U CUCTCMHOI'O

Bnaoeem: HaBbIKaMu pabOTHI C
(HU3UOIOTHUECKUM
000py/0oBaHNEM U
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aHanmm3a 0a30BBIX HAYYHO-
TEOPETUUECKUX
MPEACTABICHUN ISl
pemeHus
npodeccrnoHabHBIX 33124

MHKPOCKOIIMYECKON TEXHUKOM;

UCCJIEIOBATENBCKON paboThI B
o0xacTi PU3NOIOTHN PACTCHUN.

2. O0beM qUCHUIJIMHBI (MOIYJIs1) MO0 BUAM y4eOHOH padoThl.

Tabnuna 2. O0beM TUCHUTUTAHBI (MOAYIISA) 00Ias Tpya0eMKocTh: 5 3.¢. / 180 u.

®dopma 00ydeHus ouHas

Bcero Pacnpenenenue
Buner yue6HOI paboTh 4acoB 10 CEMECTPAM B Hacax
7 8
OO1mas TpyA0eMKOCTb AUCLUIIIHHBI 180 72 108
KonrakTHas pabora: 7355 | 43,25 |303
3aHATHSA JIEKIUOHHOTO THIIA 20 10 10
3aHATHS CEMUHAPCKOIO TUIIA 53 33 20
(cemuHaphbI)
KOHTPOJIb CAMOCTOSITEIILHON pabOThI
WMHas KOHTaKTHas paboTa 0,55 0,25 0,3
KOHTpOJIUpyeMas IIMCbMeHHas paboTa
KOHTPOJIb 35,7 35,7
CamocrosrtensHas pabota (CP) 70,75 28,75 |42
Kypcosas paboTta (mpoekr)
Bu nmpoMexyTo4HOro KOHTpOJIs (3a4er, 3a4er IK3aMe
dK3aMeH, aud. 3a4eT) H

3. Conep:xkaHue TUCHUILIUHBI (MOIYJIs1).

Tabnuua 3. Pacnipenienenue yacoB 1o TeMaM U BUJIaM y4eOHOM paboThI

®opma o0ydeHus ouHas

Howmep
paszaena

HanmenoBaHue pa3aciioB

O0BeM B yacax

U TeM JMCUUIUIMHBI (Moayinsi) | Beero

JI 113 C | JIP CP/UKP/
Kontpo




denepalibHOE TOCYAAPCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE
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7 cemectp
1. Paznen 1. ®usuonorus | 20 2 8 10
pacTreHui Kak HayKa.
®usnomnorus PacTUTENBHOU
KJIETKH.
2. Pazmen 2. Bommeii pexwnm | 20 2 8 10
pacTeHui
3. Paznen 3. dorocunTe3 | 32 6 | 17 8,75/0,25
pacTeHui
Hroro: 72 10 | 33 28,75/0,25
8 cemectp
4. Paznen 4. Jlpixanue pacTeHHid 40 6 8 14/12
5. Pazmen 5. MunepansHoe | 34 2 6 14/12
MMATAHWE PACTEHUN
6. Paspen 6. Topmonambmas | 337 | 2 | 6 14/0,3/11,7
CHUCTEeMa PacTEHUM
Hroro: 108 | 10 | 20 42/0,3/35,7
Hroro 3a 7,8 cemecTphbl 180 | 20 | 53 70,75/0,55/35
v
4. CamocTosiTeibHasi padoTa 00y4yaloummxcs.
Ta6numna 4. ConeprkaHrue caMOCTOSITEIIBHOM paOdOThI 00yUJarOIIUXCs
No, Bun Pa3nennl dopma
n/n CaMOCTOATENBHOU paboueii OTICTHOCTH
IporpaMMbI
paboTHI
1 | BaeayauropHas: 1 Monyns 1
- U3y4eHHe TEOPETUYECKOro  Marepuaia 1o 2 Monyns 2,
KOHCIIEKTaM  JICKI[UIA; KOHCIICKTUPOBAHHUE 3 Moxayms 3,
BOIIPOCOB, OTOBOPEHHBIX HA JIGKIUH, TIO 4 pedepar
yueOHOI1 uTeparype; 5 Moy 4,
- BBITIOJTHEHUE JIOMAITHUX 3aJIaHUH U MOJATrOTOBKA
6 Monyns 5,
K MPAKTUYECKUM U JTAO0OPATOPHBIM 3aHATHUSM; M 5
. . O4YyJIb )
- TIOJITOTOBKA COOOIIICHUH, BBICTYIICHUH, npezenTany
KOHCIIEKTOB U JIp. o

4.1. Tunbl ceMecTPOBBIX 3alaHUM:

1. IloaroroBka OTAENbHBIX JOKIAAOB II0 TEMaM 3aHSITHIA.

2. Tlouck y‘{C6HLIX BI/IIICO(I)I/IJIBMOB, POJIMKOB UIA JalbHEHIIeH ACMOHCTpallu1 HA 3aHSATHUH.
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3. ToaroroBka MyabTHMEIUITHON MPE3CHTALINH.

5. YueOHO-MeTOoAMYECKOE O0ecnieyeHue TUCIMIIMHBI (MO1YJIsl).
Tabmuua 5.1. OcHoBHas nuTeparypa

No

y HaumenoBanue, 6ubnuorpapuyeckoe onucaHue
II/T1

1 Anppees, B.I1. Jlekiuu no ¢pusuonoruu pacrenuii : yuedbnoe nocodue / B.I1. Anapees ;

300 c. : cxem., Ta0i., wi. - bubmumorp.: ¢. 281. - ISBN 978-5-8064-1666-8 ;
ABC: Pescum oocmyna:http://biblioclub.ru/index.php?page=book&id=428272

OJis1 CMYOEeHMO8 BbICUUUX YYUEOHBIX 3A6E0eHUL.

Hayd. pen. [.A. BopoOGeiikoB ; Poccuiickuii rocynapCTBEHHBIN I1€1aroru4ecKuit
yauBepcuteT uM. A. U. I'epuena. - Cankr-IletepOypr : PITIY um. A. U. T'epuiena, 2012. -

Jlonyweno Yuebno-memoouueckum 00veOUHeHUeM NO HANPABIEHUAM Neda20UYecKo20
obpazosanusi Munucmepcmea obpazoeanusi u nayku P® 6 xauecmese yuebnoco nocobus

2 KapaceB, B.H. ®u3nosorusi pacteHnii: 3KCriepuMEHTAIBHBIE WCCICAOBaHHUS : y4eOHOE

c. 291 - 297. - ISBN 978-5-8158-1999-3;:
IBC: Pesxcum docmyna: http://biblioclub.ru/index.php?page=book&id=494310

nocobue /  B.H. KapaceB, M.A. Kapacesa ; IloBoiKCKHil —TOCYAapCTBEHHBIN
TEXHOJIOTHYECKUH yHUBepCcHUTET. - Momkap-Oma : III'TY, 2018. - 312 c. : ui. - bubauorp.:

Tabmuma 5.2. lonomauTenpHas auTepaTypa

1. | SAxymkuna, H.W. ®uswmonorus pacrenuit / HU. Sxymkuna, E.JO. baxtenko. — M.:

I'ymanurtap. U3a. LHentp BJIAJIOC, 2005. — 463 c.

2. | Mensenes C.C. ®usnonorus pactenui : yueonuk / C. C. Measenes ; C.-Iletep0. roc. yn-

T. - CIIO. : U3a-Bo C.-Iletepl. yn-ta, 2004. - 336

3. | ®usunonorus pacreHuit : yued. st cryneHToB By3oB / H. JI. Anéxuna [u ap.] ; mox. pen.

W.I1. EpmakoBa. - 2-e uzn., ucnp. - M.: Akagemus, 2007. - 640 c

4. | I'apunenko B.®. Bonpmioi npakTukyMm 1mo poToCHHTE3Y : yuel. mocoOue Jisi CTYyJICHTOB

By30B / o pen. M.II. EpmakoBa. - M. : Akagemus, 2003. - 256 c.

Tabnuua 5.3. Pecypcel nH(pOpMaMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH «IHTepHeT»

Ne Ha3zsanue (agpec) pecypca

n/n
1. "@uzuonozus pacmenuti” Onnatin-suyurnonedus: http://www.fizrast.ru
2. Bubnuomexa "?Kusnv pacmenuii: http://plant.geoman.ru/
3. «Buonocuueckuii cnosaps On-linex»: http://bioword.ru/

Tabnuma 5.4. [lepuoanueckue n3aHus
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Ne HanmenoBanue
/11
1. Russian Journal of Plant Physiology -

https://www.pleiades.online/ru/journal/plntphys/main/

Poccutickuii sorcypnan puzuonocuu pacmernuii s187151emcst 6€0YWUM HCYPHAIOM 8 001acmu
Gdumodgpuzuonozuu.

Aepomup XXI / peo. JI. Cmapocmuna. — Mockea : Aepopyc, 2012. — Ne 3. — 32 c¢. — Peocum
oocmyna: no noonucxe. — URL: http://biblioclub.ru/index.php?page=book&id=134971

6. O0pa3oBaTejibHbIE TEXHOJIOTHU

Tabnuia 6. O6pa3oBaTebHBIE TEXHOJOTUH

Ne HanmenoBanue |Buabl yueOHBIX
N Oo6pa3oBarejibHbIe TEXHOJIOTHU
n/nm  |pa3nena 3aHATHH
1 2 3 4
1. Paznen 1. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
®usnonorus MexHo102Usl
pacTeHui Kak
Ilpakxmuueckue
HayKa. SaHAMUS Texnonoeust npodaemMnoeo 0oyueHus.
DusHoNOrHA . Texnonozus pazeumus Kpumuyecko20
pacTUTENbHOMN MbLULTCHUS
KJIETKH.
CamocmosamenvHas
paboma Koucymzmupoeaﬂue u nposepka OOMfzmHux
3a0anuil NOCPeoCcmeoM 21eKMpPOHHOL NOYMbl
2. Paznen 2. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
Boanbiii pexxum MexHo102Usl
aCTECHUM
p IIpaxmuueckue
P —— Texuonozust npobremuno2o o6yyeHus
Texnonozus pazeumus Kpumuyecko2o
MblULIeHUs]
CamocmosamenvHas
paboma Koncyﬂzjmupoeaﬂue U npoeepka 00MfzmHux
3a0anuil NOCPeOCm8oM I1eKMPOHHOU NOYUMbl
3. Paznen 3. Jlexyuu Hugpopmayuonno — KOMMYyHUKAYUOHHASA
DoTOCUHTE3 MexHon02us
aCTECHUI
p Ilpaxmuueckue
PP — Texuonozust npobremuno2o 06yyeHus
Texnonozus pazeumus Kpumu4ecko20
MblULIeHUA
Camocmosmenvras
paboma KOHcyﬂtjmupoeaHue u nposepka OOMleHux
3a0anuil nocpeocmeom INeKMpPOHHOU NOUMbl



https://www.pleiades.online/ru/journal/plntphys/main/
http://biblioclub.ru/index.php?page=book&id=134971
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Pazgen 4. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
pixanue MEexXHON02Us
pacTeHuH Ilpakmuuecxue
SAHAMUS Texnonozust npobremuoco 0oyueHus
Texnonozus pazeumus KpUmu4ecko20
MblUUIeHUSA
Camocmosmenvras
padoma Kouncynomuposanue u npogepka oomawinux
3A0aHULL NOCPEOCMBOM 2JIeKIMPOHHOU NOYMbl
Paznen 5. Jlexyuu Hnghopmayuonno — KOMMyHUKAYUOHHASL
MunepanpHOE MexHON02Us.
HHTaHHeU Ilpakmuueckue
pacTeHnu SAHAMUSL Texnonoeust npobiemMHo2o 0byueHus
Texnonozus pazeumus KpUmMu4ecko2o
MblUUIeHUS
Camocmosmenvras
padoma Koucynomuposanue u nposepka domawuinux
3a0anuii NOCPeoOCcmeoM INeKMPOHHOU NOUMbL
Paznen 6. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
I'opmoHnanbHas MexHON02Us.
cuctema
. Ilpakxmuueckue
pacTeHuun 3anaMU Texuonozuss npobnemuno2o o6yyeHusn
Texnonozus pazeumus Kpumu4ecko2o
MblUUIEeHUS
Camocmosmenvras
paboma Koncynomupoeanue u nposepka oomauwiHux
3a0anuil NOCPeOCcm8oM I1eKMPOHHOU NOYUMbL

7. MeToau4ecKue peKOMeHIAIUH 110 JUCUHUILINHE (MOIYJII0).

MeToanyeckne peKOMeHIAIHH MPenoaaBaTes o

N3yuuB coneprkanue yd4eOHOM AMCHUILUIMHBI, LIeIecoo0pa3Ho pa3paboTaTh MaTpUIly Haubosee
MPEANOYTUTEIBHBIX METOJI0B 00yueHHUst U (opM caMOCTOATENbHON pabOThl CTYIEHTOB, aJ€KBAaTHBIX
BH/JIaM JIEKIIMOHHBIX ¥ CEMMHAPCKUX 3aHATHH.

Heo0xoanmMo npeycMoTpeTh pa3BUTHE (GOPM CaMOCTOATENbHOW paboThl, BEIBOJIS CTYIEHTOB K
3aBEpIIEHUI0 M3Y4YeHUs Yy4eOHOM IUCHMIUIMHBI Ha €€ BBICHIMA ypoBeHb. Ilo ydeOHOMY IUIaHy
MPEnyCMOTPEHO IPOBEACHUE PA3HOr0 TUIIA 3aHSATUH.

By3oBckast JneKkmuss — TIJIaBHOE 3BEHO JMJAKTMYECKOro IuKina oOyuenus. EE wmenp —
¢dbopmMupoBaHHUE y CTYIACHTOB OPHEHTHPOBOYHON OCHOBBI JUISl MOCIEAYIOIIETO YCBOCHMs MaTepuala
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METOJIOM CcaMoCTOATeIbHOM paboThl. CojepkaHue JEKIUH JODKHO OTBEYaTh  CIEIYIOIIUM
TUIAKTHYECKUM TPEOOBAHUSM:

—  H3JIOKEHHE MaTepuasa OT MPOCTOTO K CIOKHOMY;

— JIOTUYHOCTH, YETKOCTbh U SICHOCTh B M3JI0KEHUU MaTepHaa;

— BO3MOXXHOCThb MPOOJEMHOTO HW3JIOKEHUS, TUCKYCCUHU, TUANOra C IEJbI0 aKTHBU3AIMNH

NESITETFHOCTH CTYJCHTOB;
- OIopa CMBICJIOBOM 4YacTH JIEKIIMM Ha TOJUIMHHBIE (aKThl, COOBITHS, SBIICHHUS,
CTATUCTUYECKUE TAHHBIE;

— TECHas CBSI3b TEOPETUYECKUX TIOJIOKEHUH U BBIBOJOB C TIPAKTUKOW © Oymymien

poheCcCHOHANTBHOM JIEATETLHOCTHIO CTYICHTOB.

[IpenogaBaTenp, YUTAIOMUN JIGKITMOHHBIE KYpChl B BY3€, JOJDKEH 3HATh CYIIECTBYIONIHE B
MeJarOTUYECKONM HayKe M HCIIOJIb3yeMble Ha TMPaKTUKE BApUAHTHI JICKIUHA, WX IUJAKTUYECKHE U
BOCIIUTHIBAIOIINE BO3MOXKHOCTH, a TAKXKE X METOJUIECKOE MECTO B CTPYKTYpE Mpoliecca 00ydeHHsI.

Jlexuuu YUTAIOTCS C MCIIOJIB30BAHMEM HATJISAIHBIX MOCOOMI M DJIEKTPOHHBIX MPE3EHTAIUH, C
MIPUMEHEHHEM COBPEMEHHBIX METOJIOB O0yUeHHUs, CTUMYJIMPYIONIUX IMO3HABATEIbHYIO aKTUBHOCTH. B
Hayajle Ka)KJOoro MpakTHUYECKOrO 3aHATHS IPENoJaBaTellb OpraHU3yeT MOBTOPEHHE W3YYEHHOIO Ha
JIEKIIMM MaTepHualia 1o KOHTPOJIBHBIM BOIIPOCAM K JAHHOMY MPAKTUYECKOMY 3aHATHIO, BCIIOMUHAET CO
CTyICHTaMH MOHSATUHHBIA anmapat. [Ipy BOZHMKHOBEHUHW 3aTPYAHEHUU Yy CTYACHTOB MPU PEIICHUU
3a/a4 IMpernoJjiaBaresib MOAPOOHO pa3dupaeT KaKIbld IIar peleHus ¢ 00s3aTeNbHbIM BOBJICYECHHEM
CTYACHTOB I'PYIIIbl B IPOLECC OOCYKAEHUS aIrOpUTMa PELIeHHUs 3aauu.

B ycnoBusix mpeobiiaaromero TEOpeTUYECKOoro oOydeHHsl O00s3aTeIbHBIM YCIOBUEM JUIf
dbopMHUpOBaHMSI YMEHHUH M HaBBIKOB SIBJIIETCS YCBOCHHE TEOPETUYECKOro MaTepuaia, MO3TOMY
BOIIPOCHI KOHTPOJISL JIOJDKHBI TPOBEPATH TOT TEOPETUUYECKUM MaTepual, COJepKaHUE KOTOPOro
MIPEACTABJICHO B KOHCIIEKTE JIEKIUU U yKa3aHHOU auTeparype. [lepeueHs paccmMaTpuBaeMbIX BOIIPOCOB
0 TeMe mpernojaBaTesib GOpMUPYET BO BpeMs UTECHUS JICKIUU.

[1o ypoBHIO CIIOKHOCTH MPETYCMATPUBAIOTCS CaMbl€ Pa3jU4HbIE BOIIPOCHI, IPEANOIararme
BOCIIPOU3BE/ICHUE U 3aKPEIUICHHE TEOPETUUECKOr0 MaTepuasa, MPOBEPKY €ro OCMBICIEHUS, BOIIPOCHI
Ha 00001IeHre, aHanu3 U cuHTe3 U Ap. O0sM3aTeNbHO MPeIyCMaTPUBAIOTCS KOHTPOJIBLHBIE BOPOCH! Ha
MIPOBEPKY YCBOCHUS OIpPE/IEICHUI KIIOUYEeBbIX OHATUHN, 3HaHUE (PAKTOB, TEOPUIA, KOHLICIIIIUH, TO €CTh
BCEr0 TOTr0, YTO OIPEAEIIAET OCHOBHOE COJAEPKAHUE TEMBI.

Bonpocel u 3amaHust JuIsi KOHTPOJS JOJDKHBI TMO3BOJIMTH CTYAEHTaM CaMOCTOSITENIbHO
OTIpEJIeIUTh YPOBEHb YCBOCHMsI y4eOHOTO MarepHualia M0 TeMe, MPEICTaBICHHOTO B JIEKIIMH, Ha
MPAKTUYECKOM 3aHSATHUU.

OcBoenne kypca «DPU3HOTOTUS pPACTEHUID» MpeaycMaTpUBAET BHITIOJHEHHE TaOOPATOPHBIX.
Brimonnenust mabopaTtopHbix paboT siBIsieTcsl oOs3aTenbHbIM. [IpernoaaBarens octaBiseT 3a coOoit
MpaBO BHIOMpaTh T€ WM HMHBIE PAOOTHI, BBIMOJHEHHE KOTOPBHIX OH COYTET IIeNecCO00pa3HbIM, B
COOTBETCTBUU C TEXHUYECKHUMH BO3MOXKHOCTSIMH Kadenpsl. JlaboparopHabie paboThl 0QOPMIISIOTCS B
paboueit Terpaau. BakHas ocoOeHHOCTh pabouell TeTpaau — OTCYTCTBHE OMUCAHUS OXKUIAEMBIX
pe3ylnbTaTOB M TOTOBBIX BBIBOAOB. Takoil MeToJ pa3BUBAET CAMOCTOSITENIBHOCTh CTYJIEHTOB U
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crocoOCTByeT 0oJjiee MPOYHOMY YCBOCHHMIO M3ydaeMmMoro marepuana. llocie KpaTKoro OOBSCHEHUS
BBIIIOJIHEHUST Pa0OThI, a TaKKe Mep IO TEXHUKU Oe30IacHOCTU IpEenojaBaTesieM, CTYICHTHI,
MOJIB3YACh TIOCOOMSIMH, BBITIOJHSIOT ONpeEeTeHHYI0 paboTy mo pabodemy miuaHy. [lo oxoHuaHum
KaX/I0M TeMBI IPOBOJISATCSI KOHTPOJIbHBIE MEPOIIPHATHSI.

[Tpu ocBoeHUM Kypca (HU3HOIOTUN PACTCHUN HEOOXOIMMO YUUTHIBATh, YTO 3aTPYAHEHHS Yalle
BCEr0 BO3HUKAIOT M3-3a2 HEIOCTATKOB B OCBOEHUHM TE€X JAWCUUIUIMH, HAa KOTOPbIX Oa3supyercs U C
KOTOPBIMH TECHO CBsA3aHa (U3MOJIOTHS (aHATOMUSI pacTeHHH, 00I1as U opraHudeckas XuMusl, pU3ukKa,
MMOYBOBEJICHUE).

Cepbe3HbIM HEIOCTAaTKOM, OCOOCHHO INpPU CAMOCTOSATEIbHOW padoTe CTYAEHTOB, SIBJISETCS
HEJIOTIOHUMaHUE HEOOXOIUMOCTH TIOCJIEIOBATEILHON M CHUCTEMAaTHYECKOW MPOpadOTKH yueOHOMH
mucuuminHel.  [Ipopa®oTKy ciieyeT CTpouTh Ha IOCJIENOBATEIbHOM OCBOEHHUHU pa3lielioB B
COOTBETCTBUHU C IpeliaraeMoil pabouell mporpaMMoil M C y4eTOM HMKEU3JIOKEHHBIX yKa3aHUMU.
PexomeHyeTcst mpu 3TOM BECTH KOHCIEKT, a 3aTPyIHHUTEIbHBIE BOMPOCHI pemarh, Mmpuoeras K
MOMOIIY Y4eOHUKOB, CIIPABOYHON JIUTEPATYpPhl K MIpernogaBaTes.

[Ipn ocBoeHHMH TmepBOTO pasziena ciaeayeT pa3o0paTbcsi B OCOOEHHOCTSIX CTPOEHHUS
CYyOKJICTOYHBIX  CTPYKTYp PpAacCTHUTENbHBIX KJIETOK, OIpeNesIoIMX MPOTEKaHHE B  HUX
(U3MOJIOrMYECKUX MPOLECCOB. Y3JIOBBIMH BONPOCAMH pasliena SBISIOTCS CTpoeHHe, (QyHKIUU
ouononumepoB (JIHK, 6enka), mexaHn3mbl (pepMEHTATUBHOM M T€HETHYECKON PEryisiuu, Mpupoia
sHepreTyeckoro oomMena. OCHOBHBIM HENOCTaTKaM NpPHU H3YyYEHHHM JAHHOTO pasfelia SIBISETCS He
MOHMMAaHHE TOT0, YTO OCHOBOM JHO00r0 (DPM3HOJOrMYECKOTO Ipolecca SBISIIOTCS BellecTBa U
HYKJICONIPOTEUbl; UX OCOOCHHOCTH, MEHSIOIIMECS 0] BIUSHUEM YCIOBUH cpeapl. OHU Takke
00yCIIOBIMBAIOT CIIOCOOHOCTh OpraHM3Ma K CaMOPETYJSIUH M CaMOBOCIPOM3BEACHUIO, K OOMEHY
BEIIECTB.

[Ipn ocBoeHuu paszaena Mo BOAHOMY PEXHMY PACTEHUN, MPEXKIE BCEro, CleAyeT MOHSTH
3HaYEHUE BOJbI U OCOOCHHOCTEH ee PU3NKO-XUMUYECKUX CBOMCTB B MPOIECCAX KUZHEACATEILHOCTH.
Bonnsiii pexxuM obecriednBaeTCsl TpeMs B3aMMOCBS3aHHBIMU Tpolieccamu: nocrtymienuem HO, ee
TpaHCIOPTOM M TpaHcnupanuei. OueHb BaXKHO MOHATh MPUPOIY CHII, 00ECIIEYUBAIOIIUX BOIHBIM
oOMeH (BOJHBIM M OCMOTHYECKUN MOTEHLHUad, AbIXxaHue, mutomiasMma). [Ipu stom HEoOXoanMo
YUUTHIBaTh, YTO BOJHBIM OOMEH SIBISIETCS TEM MPOIECCOM, OT KOTOPOTO B CYIIECTBEHHOH CTeleHU
3aBUCHUT HHTEHCUBHOCTb MHBIX (PU3UOJIOTMUYECKUX MPOLIECCOB U MPOAYKTUBHOCThH PACTEHUIA.

W3yuass MexaHHW3M TOIJIOIIEHUS MUHEPAIbHBIX 3JEMEHTOB, BXOJSIIMX B COCTaB BCEX
MeTa00JIMYECKUX CUCTEM, 00ECTIEUMBAIOIINX KU3HEACSITEIbHOCTh PACTEHUH, HEOOX0AUMO YYUTHIBATH,
YTO XOTS MAaKpO3JIEMEHTHl IOCTYMAIOT B BOJHBIX pPAacTBOpaxX, T€M HE MEHee, MEXaHU3Mbl HX
MOTJIOIIEHUS] OTJIMYHBI OT MEXaHU3MOB MOCTYIUIEHUS BOJbI. DTO OMpeAessieTcs CBONCTBAaMHU HOHOB
KaK 3apspKeHHBIX YacTHll. /IoObIBaHME MUTATENBbHBIX BEIIECTB BEJETCS B OCHOBHOM 3a CUET aKTUBHOM
paloThl LUTOIIAa3MbI ¢ 3aTpaToil MeTabonnyeckoil sHepruu. OTCI0a U TeCHas 3aBHCHMOCTb 3TOTO
nporiecca OT AbIXaHHsI KOPHEH U YCTIOBHM Cpe/ibl, BIUSIONINX HA JbIXaHUE.
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CymiecTBeHHOM SABISETCS HEOOXOIMMOCTh YE€TKOTO MPEACTABICHHS O PopMax, B BUAE KOTOPHIX
MOTJIOIIAIOTCS, TPAHCTIOPTUPYIOTCS MHHEPAJIbHBIC JIEMEHTHI, 00 WX MPEBPALICHUAX B PACTEHUSX, O
CIOCOOHOCTH K PEYTHIIN3ALINH.

[IpoyKTUBHOCTh pPACTEHU, HACAKICHUN TECHO CBS3aHA C COJEPKAHUEM MHUHEPaIbHBIX
JJIEMEHTOB B TOYBE M AKTUBHOCTHIO TOYBEHHBIX MMKPOOPraHU3MOB  (a30T(HHUKCATOPHI,
aMMOHM(UKATOPBI, HUTpU(UKATOPLI U Ap.). [IyreM BHeceHUs ynoOpeHui Win APYrUMHU NpUEeMamMHu
arpoTEXHKW MOJKHO MOBBICUTH IuIoZopoaue. [loaTomy Ha STH BOMpOCHl pasjena JOJKHO ObITh
00paleHo cepbe3HOEe BHUMAHUE.

Cnoco6HOoCcTh K (hoTOCHHTE3Y — 3TO (yHIAMEHTAJIbHAs OCOOEHHOCTh KU3HEACSITEIbHOCTH
3€JICHBIX PACTEHUN, KOTOpas MPEJCTaBIsAeT COO0N TIIOOATBHBIA OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIN
MIPOLIECC, HMCHOJb3YIOIIUNA CBETOBYIO SHEPTHIO COJHIA JUIsl CHHTE3a OPraHWYecKUX COEIMHEHUI
(mpeuMyIeCTBEHHO YIiIeBOJ0B) U3 Heopranmdeckux Bemiects — CO2 u H20. Ilpu ocBoenun 3toro
paszfena cienyeT Mocie0BaTeNIbHO pa3o0paThCcsi B CTPYKTYPHOUM Opranu3anui GOTOCHHTETUYECKOTO
anmapara, MOHSTh CYIIHOCTh IPOILECCOB CBETOBOW (a3bl (POTOCHMHTE3a: MOIJIOMICHUS M MUTpPALUU
SHEpruu CBeTa, MpeoOpa3oBaHMsl HSHEPrUM KBAHTOB CBETa B DHEPIHI0 XHMHYECKHUX CBs3eil
OPraHWYECKUX COCIUHEHUM, COMPSHKEHHOTO C¢ oOpazoBanueM u3 Boabl O2 u cuHTe3oM ATD u
HAJI®H. 3aTtem ciegyer meperTd K M3YYEHUIO TEMHOBBIX PEAKIMH, € MPOUCXOAUT MOTJIOICHUE
CO2 u oOpa3oBaHHEe KOHEYHBIX MPOAYKTOB — YIJIEBOJAOB M aMUHOKHCIOT. Hambonee TpymeH mist
CaMOCTOSITENILHOTO M3y4deHHsl mpoiecc (oTonapixanus. [Ipy H3ydeHHH XJIOPOIUIACTOB CIlIEIyeT
oOpaTuTh BHHMaHHE Ha TOT (DAaKT, YTO JAHHBIM OPraHOW] HEMPEPHIBHO OCYIIECTBISAET (OTOCHUHTE3
IyTeM Hawiydiiero odecredeHus xjaopoduimia ceeroM, norjouieHuss CO2, OTTOKa WM IPEBpaCHUS
MIPOJIyKTOB (pOTOCHHTE3A.

PazoOpaBuince B MexaHu3Mme (U3UKO-XUMHYECKUX IIPOIECCOB, MOXHO MEPEXOJIUTh K
W3YYEHHUIO BIMSAHUS BHYTPEHHUX U BHEITHUX (PaKTOPOB Cpe/bl Ha (OTOCUHTES.

[Ipn uzyuenuum paznena «JlpIxaHue pacTeHHiD» BaXKHO YSICHHUTb DHEPIeTUYECKYIO (YHKIUIO
JBIXaHUSI, €ro BCEOOLIHOCTh M HEOOXOAMMOCTh JUIS TPOIEcCCOB >Ku3HenesTenbHOCTH. Ocoboe
BHHUMAaHHUE CIEAYeT YIACIUTh NMPU U3YUYEHUU XUMHU3Ma JbIXaHHs €ro YHEPreTUUECKON CTOPOHE — MYTSIM
oOpa3oBaHusi Makpospruueckoro coenunenus ATP, suepretudeckoit 3p(peKTUBHOCTH pa3HBIX 3TANOB
JIBIXaHUSI, €€ 3aBUCHUMOCTH OT THIIa HCIOJb3yeMoro cyocrpara u npucyrctBus Oz. OnHako, uszyuas
SHEepreTHUecKuid OoOMeH, He CliefyeT yIycKaTh W3 BUIY TO, YTO IpHU JAbIXaHUU oOpazyercs psf
MIPOMEXKYTOUHBIX MPOAYKTOB, KOTOPbIE MOTYT BOBJIEKAThCSI B MUHBIE BaXKHBIC IS )KU3HEAEATEIbHOCTH
peakiuu MeTabonu3ma.

[Ipn u3ydyeHun BIUsSHUS PakTOpa BHEIIHEH Cpelbl Ha JbIXaHHE HEOOXOIMMO MPEXIE BCEro
oOpaiaTe BHUMaHHE Ha WX 3HAYCHUE OISl dHEpreTudeckoil 3((GEeKTUBHOCTH [bIXaHUS, MPSMOE U
OIIOCPEAOBAHHOE UX JICUCTBHUE.

MeToauueckue YKazaHud CTyACHTaM Mo JUCHUIIJINHE

[IpodeccuonanpHast HIOArOTOBKA B COBPEMEHHBIX BY3aX CTPOUTCS IO MPUHIIMITY «OT TEOPUHU K
NpakTHKe», 4TO co3gaeT 0a3y i (OpMUpOBAaHUS yYMEHHMH M BJIAJCHUI (HABBIKOB) Ha OCHOBE
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YCBOGHHUSI TEOPETHUYECKOro MaTepuana. VIMEHHO mMo3ToMy cienyeT 0co0oe BHUMAaHHE YICHSATh
KayeCTBY YCBOEHMSI TEOPETUYECKOTO MaTepHala.

W3yueHne MUCHMIUIMHBI TPEIyCMaTPUBAET JIGKIMOHHBIE M TMPAKTUYECKHE 3aHATHUS, a TaKKe
CaMOCTOSITENIbHYIO paboTy. M3yueHue Kypca 3aBepuiaeTcsl IPOMEKYTOUHOM arTecTanueil. ¥Ycnemnoe
U3ydeHHe Kypca TpeOyeT MOCEUmIeHUs JIeKIUi, aKTUBHOW pabOThl Ha NPAKTUYECKUX 3aHATHIX,
BBITIOJTHEHUS BCEX YUEOHBIX 3aJJaHUM, 03HAKOMJICHHUSI C OCHOBHOM U JIOTIOJTHUTEIBHOM JIUTEPATyPO.

Henp nekuun — (GOPMHPOBAHUE OPUEHTHPOBOYHON OCHOBBI ISl MOCIEIYIONIETO YCBOSHHS
CTyAeHTaMM y4yeOHoro wmatepuana. JIekmuss B Tpolecce HW3YYEHHUs JAUCHUUIUIMHBI TO03BOJISET
MPEJCTaBUTh CTYJICHTY HOBBIA YUeOHBI MaTepwal, pa3biCHUTh TEMbI, TPYIHbBIE Ul TTOHUMAaHW,
CHCTEMaTH3UpOBaTh y4eOHBI MaTepuall, COPUEHTHPOBATH B CTPYKTYpE M COJCpKaHWH y4eOHOTO
npotrecca.

B xonme nexkuuit mpenogaBaTenb HM3MaraeT M pa3bsACHSAET OCHOBHBIE, Haubosee CIOXKHBbIE
MOHATHS TEMBI, a TAaKKE CBA3aHHBIE C HEH TEOpEeTHYeCKWe W MPAKTUYECKHE MPOOJIEMBI, HaeT
PEKOMEHIANNH TSI TPAKTHYECKOTO 3aHATHSI M YKA3aHUs JIUISl BHITIOJTHEHUST CAMOCTOSITEIIbHON paOOTHI.

B Xo&me NEeKIMOHHBIX 3aHATHH OOydJaromeMycss HEOOXOIUMO BECTH KOHCIIEKTHPOBAaHHE
ydueOHoro Marepuana. OOpamare BHUMaHHE Ha KaTeropud, (GOPMYJIMPOBKH, PACKPBHIBAIOIINE
coJiep’KaHre U3y4yaeMoil TMCIUIUINHBI, HaydHbIE€ BHIBOIBI U MPAKTUYECKIE PEKOMEHIALINH.

Matepuan KaxJIoil JeKUWHU JOJDKEH ObITh MpopaboTaH: JOJDKHBI OBITh  BbIAETICHBI
OTpeJieNieHusl, MOHITHS, 3aKOHBI, TEOPEMbl W HX Jl0Ka3aTelnbcTBa (mpu Hamuuuu). JlowkHa OBITH
YCBOEHA JIOTUYECKasi CBSI3b AJIEMEHTOB U3y4YEeHHOTO MaTepHara.

[Ipn mnapamnenbHOl pabore C ydeOHOM JUTEpaTypoil HEOOXOIUMO KOHCIEKTHPOBATH
npopabaTbiBaeMblii MaTepuai. Bce HEMOHATHbIE MOMEHTHI CleayeT o00s3aTeNbHO pPa3o0parh ¢
Iperno/iaBaTesieM Ha 3aHATUU win B pamkax CP.

[ToaroToBka K JEKIMHU 3aKIIOYAETCS B CIEAYIOUIEM: MPOYUTalTE YUeOHBI MaTepual 1o TeMe
JeKUMU B Y4YeOHMKAX U Yy4eOHBIX TMOCOOUSX, YACHUTE MECTO H3y4yaeMoil TeMbl B CBOEH
mpodecCHOHANIbHON TMOATOTOBKE, BBIMHIIUTE OCHOBHBIE TEPMHUHBI, YSICHUTE, Kakue YydeOHbIE
AJIEMEHTHI OCTAJUCh Ui BAaC HESICHBIMH, 3alUIINTE BOMPOCHI, KOTOPHIE BbI 3aJaJUTE JIEKTOPY Ha
JIEKIUH.

[IpakTnueckoe 3anstue — ¢opMa opraHuzalud oOydeHHus, KOTOopas HampaBlieHa Ha
dbopMHUpOBaHHE MPAKTUUYECKUX YMEHHH U HaBBIKOB U SIBISIETCS CBS3YIOIIMM 3BEHOM MEXIY
CaMOCTOSITEJIbHBIM TEOPETHYECKMM OCBOCHHMEM CTYJCHTaMU Y4eOHOH AMCUUIUIMHBI U MPUMEHEHUEM
ee TMOoJIoKeHUH Ha mpakTtuke. [IpakThyeckoe 3aHsATHE TMO3BOJSET pa3BUTh Y CTYAEHTOB
npo(ecCHOHANBHYIO KYJIBTYpY M Npo(ecCHOHaNbHYI0 KOMMYyHMKauuio. [IpemnomaBarens B 3TOM
cilyyae SBJISI€TCSI KOOPAMHATOPOM OOCYKIECHUIN MpeAoKEHHbIX MPAKTUUYECKUX 3aJaHuM, MOATOTOBKA
KOTOPBIX sIBJIsieTcs oOsi3aTenbHOU. [loaToMy Tema, mpakTHyeckue 3aJaHusi U OCHOBHBbIE MCTOYHHUKH
oOCyXJIeHUsl TpeIaraloTcsi CTyAeHTaM 3apaHee. llenu oOCyXJeHHS W BBINOJHEHHS 3a/J1aHUM
HampaBjieHbl Ha (OPMUPOBaHME 3HAHWM, YMEHUIl M HABBIKOB MpPO(GECCHOHAIBHON TMOJIEMUKH U
¢dopmupoBanue KkommereHIMA. Ha dTame MOArOTOBKM JOMHUHHUPYET CaMoOCTOsTelIbHas paborta
CTY/IEHTOB IO PEUIeHHIO MpoOieM M 3aJaHuii, a B MPOILECCe 3aHATUS UJET aKTUBHOE OOCYXKICHUE,
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JMCKYCCHUM W BBICTYIUICHHS CTYACHTOB, TIJIe OHU TIOJ] PYKOBOJICTBOM IIpPETOJaBaTelsd JEJIaloT
000011ar0ITIEe BHIBOIBI M 3aKITFOYCHUS.

3Has TeMy NpPAaKTHYECKOTO 3aHATHS, HEOOXOTMMO TOTOBHTHCS K HEMY 3a0JaroBpEeMEHHO:
YUTaTh PEKOMCHJIOBAHHYIO U JIOTIOJHHUTEIHHYIO JUTEPATypy, KOHCIEKT JIEKIUW, METOJIMYSCKUE
YKa3aHUs K TMPAKTHYECKUM 3aHATHSM, CTPYKTYPHPOBATH MaTepUaN, COCTaBJIATH CIOBAPh TEPMHUHOB,
OTBEUaTh HAa KOHTPOJBHBIC BOIMPOCHI, pEIIaTh CHUTYAI[MOHHBIE 3aJadyd W T.1. Ha npaktmueckom
3aHSATHH BBl MOXKETE TIOJYYHTHh KOHCYJBTAIMIO TIPEIoJaBareis IO JI00OMY Yy4eOHOMY BOMPOCY
H3y4aeMOU TEMBI.

[Tox camocrosiTenbHOM pabOTON CTYJEHTOB MOHHMMAIOT Y4eOHYIO JESTENIbHOCTh CTYJIEHTOB,
KOTOpasi OPTaHW30BaHa IMPEIOIABATEISIMHA, HO OCYIIECTBIISICTCS CTYJICHTOM 0€3 HEMOCPEACTBEHHOTO
y4acThs TPerojaBaTeliss B y4eOHOUW NESATEbHOCTH CTyIeHTa. Bce BHJIBI CaMOCTOSTENLHOW PabOTHI
CTYJACHTOB IO JUCIUIUIMHE TPEACTaBICHb B (JOHJE OIEHOYHBIX CpeAcTB. UeTkas opraHW3aIus
CaMOCTOSITENIPHOW ~ pabOThl  CTYACHTOB Jnenaer ee  dddextuBHOW. ITO0  obecreunBaeTcs
MPEAOCTABJIICHHEM CTYACHTaM: YU4E€OHBIX U YYEOHO-METOJIUYECKUX MOCOOWI; TEeMaTUYECKUX IIJIaHOB
JISKITUH, MPAKTUYSCKUX 3aHATHH, 00pa3IOB KOHTPOJBHBIX PabOT, TECTOB, KEHCOB W Jp.; MEPEUHS
3HAHUA M YMEHUH, KOTOPbIMH OHH JIOJDKHBI OBJIAJIETh NMPU HW3YYEHUU AWCUUIUIMHBI; WH(OpMAauu o
MpoLeaype CcAayd 3adera W dk3ameHa U Jp. OTBeThl MPEICTaBISIIOTCS B MHCBMEHHOU (dopme
(TIe9aTHOM, HETTOCPEICTBEHHO MPEMOIaBaTEII0, HIIA AICKTPOHHON).

CamocTosaTenbHas paboTa CTydeHTa SIBISIETCS OCHOBHBIM CPEJCTBOM OBJIAQJCHUS Y4EOHBIM
MaTepuajoM BO BpeMs, CBOOOJHOE OT OO0s3aTeNbHBIX ydeOHBIX 3aHATHH. OHa BKIIOYaeT B ceOs
BBITIOJIHEHUE PA3JIMYHOrO poJia 3aJlaHui, KOTOpble OPHUEHTHUPOBaHbI Ha OoJiee IIyOOKOE YCBOEHHE
Marepuana wusydaemMoil aucuuruivHbl. [lo kaxkmgoil Teme y4yeOHOM JUCHMIUIMHBI CTyJAEHTaM
rpeyiaraeTcs nepeyeHb 3aJaHui U1 CaMOCTOSATEIbHON PaOOTHI.

K BbIlONIHEHHIO 3aJaHUl A7 CaMOCTOSITENIbHOM paboThl MPENbSABISIOTCS CIEIYIOIINe
TpeOOBaHUsA: 3aJaHMsl JOJDKHBI MCIIOIHITHCS CaMOCTOSITENIbHO U MPEJCTABIATHCA B YCTAHOBIIEHHBIN
CPOK, a TaKXe COOTBETCTBOBATh YCTAHOBJIEHHBIM TpeOoBaHuAM 10 odopmienuto. CryaeHTam
CIIeIyeT: PYKOBOJCTBOBATHCS TI'pPaQUKOM CaMOCTOSITEIbHON pabOThl, BBIMOJHATH BCE ILJIAHOBBIE
3a/laHusl, BbIJaBacMble MPEINoJiaBaTeleM Uil CaMOCTOSITENILHOTO BBIMOJHEHHS, M pa30uparh Ha
CeMHHapax M KOHCYJIbTAllMAX HESICHbIE BOMPOCHI; MpPHU MOATOTOBKE K 3K3aMEHy MapalielIbHO
mpopabaTbiBaTh COOTBETCTBYIOIIME TEOPETUYECKHE M MPaKTHUYECKUe pa3feNbl TUCIUILIUHBL,
(buKCcHUpys HESCHbIE MOMEHTHI JUIS UX 00CYK/IEHHUSI Ha KOHCYJIBTAILIUU C TIPETOAaBaTeNIeM.

CamoctosaTenbHass ~ paboTa  CTYIEHTOB  SIBISIETCS ~ OOSI3aTENIbHBIM ~ KOMIIOHEHTOM
00pa30BaTeNbHOTO MpoIlecca, TaK KaK OHA 00eCcTeuynBaeT 3aKperUieHrne MOTy4aeMbIX Ha JIEKIIMOHHBIX
3aHATUSX 3HAHUHM IyTeM MpPUOOpPETeHHS] HABBIKOB OCMBICICHUS M PACHIMPEHUS HX COACpPKAHMUS,
HABBIKOB PEIIEHUS aKTyalbHBIX MpoOseM (HOpPMUPOBAHUS OOLIEKYIBTYPHBIX U MPO(hecCHOoHATbHBIX
KOMITIETEHITNI, Hay4HO-UCCIEA0BATEIHCKOM IeATEILHOCTH, MMOATOTOBKH K CEMHUHApaM, JIa0OpaTOPHBIM
paboTam, ciaue 3a4€TOB M SK3aMEHOB.
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[loaroToBka K MPOMEXYTOYHOM aTTECTAllMM BEJAETCS Ha OCHOBE IOJIYYEHHOT'O JIEKIIMOHHOIO
MaTepualia U PEKOMEHJIOBAHHOM JIMTEpaTyphbl, OCMBICIICHUSI pa0OThl HAa MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITEJIbHOM pabOTHI.

Ha camocTosTenbHOE U3yyeHre B COOTBETCTBUM C TEMATUKOW JIEKIIMM BBIHOCATCS CJIENYIOIINE
BOIIPOCHI.

Pa3znen 1. Bxiag pycckux y4eHbIX B CTaHOBJIEHHE M pa3BUTHE (PU3UOJOTUU PACTEHUH Kak
Hayku. OU3HOJIOTUS PAaCTEHUM — TEeOpeTHdecKass OCHOBAa PallMOHAIBHOTO 3€MIIETIONb30BAHMSL.

Pa3zpen 2. CrpoeHue u (yHKIMM OpPraHOMJIOB pacTUTENbHOM KieTku. KierouHas creHka:
XUMHMUYECKUH COCTaB, CTPYKTYpHas OpraHu3alus, YIbTPacTpyKTypa U (U3HUECKHE CBOMWCTBA.
DYHKITMU 1 SBOJIONHS KIeTouHOM cTeHku [lnasmonecmbl. OOpa3oBaHe W POCT KIETOYHOW CTEHKH.
'manomnnasma Kak KOJUIOMAHAs cucTeMa. JIBUKeHue Thajoria3Msl.

Pa3znen 3.0Ousnueckue 1 XMMHUYECKHE CBOMCTBAa BOJbl. MOJIEKYISIPHOE CTPOEHHE BOJBI.
Cocrositnue BoabI B pacTBopax. OCOOCHHOCTH BOJHOTO OOMEHa pa3IMYHBIX TPYNI PACTEHUM:
KCepoQUTHI, ME30PUTHI, TUAPOPHUTHI.

Paznen 4. Xnopomnactsl. OCHOBHBIE 3JIEMEHTHI  CTPYKTYpPBI XJIOPOILJIACTOB  (IBOMHAs
MeMOpaHa, MaTpHUKC, THJIAKOWIbl, rpanbl). OHTOreHes ximoporuiactoB. [lurmentsl QoTocuHTE3a.
OcoOenHoCcTH (OTOCHHTETUYECKUX MUTMEHTOB Y Pa3jM4YHbIX rpymnm oprann3MoB. KomneHncaTtopHas
xpoMmarnueckas amantaius. OcobenHoctu opranmzaruu OTL] dorocuHTE3a y mpo- U dyKapwoT.
Perynsuust porocunrernueckort accumuisiiuu CO2 y pacTeHH pa3IWMYHBIX AKOJOTHYECKUX TPYIIIL.
Okonorusi gorocunreza. DOTOCHHTE3 B YCIOBHUIX MNPOMBIIUIEHHON (UTOTPOHUKH U B 3aMKHYTBIX
CUCTEeMaXx >KM3HeoO0ecTeueHusl.

Pa3nen 5. Metosl onpeneneHus IpIXaTelIbHOTO Ta3000MeHa Y paCTCHUM.

Mutoxouapun. Ux crpykryp u Qynkuuu. VM3meHeHHe yiabTpacTPYKTypbl MUTOXOHAPHUHN B
3aBUCHUMOCTH OT (PYHKIHOHAIBHOTO COCTOSIHMSL opraHu3Ma. COOTHOILIEHHE pa3iINyYHbIX MyTei
aCCUMWIALIMM YIJIEBOJIOB B 3aBUCHUMOCTH OT (akTopoB cpeabl. OCHOBHBIE  MOJIOXKEHUS
XEeMHUOCMOTHYECKON  Teopuu  compsbkeHuss Mwurtdemia. Meroasl ompeneneHus COCTaBISIOIINX
JIBIXaTeIbHOTO ra3000MeHa.

Pa3nen 6. [louBa Kak HCTOYHUK MUHEPAJIBHBIX 371€MEHTOB. TBepaas (aza mouYBbl, TOYBEHHBIN
pacTBOp, COCTaB M CTPYKTypa MOYBEHHOI'O MOIJIOIIAKONIEro KoMmiuiekca. Mcrounuku aszora ais
pactenmii. CumOuotuueckas ¢ukcanus MOJEKYIApHOTo a3ota. BoaHas, mecyaHas v Mo4BEHHAs
KYJIBTYpBI: UX TIpUMeHeHue B Gusuonoruu pacreHuit. [lutatensusie cmecu. @U3NOIOTUYECKU KUCIBIE
U (PU3HOJIOTHYECKH OCHOBHBIE coyid. ['mapomoHuka. @OU3NOJOTHYECKHE OCHOBBI MPUMEHEHMS
yoOpeHuil.

Pa3znen 7. Poct pacrennii u cpena. Knerounsie ocHOBBI pocta. Da3pl pocTa KIETOK UM UX
xapakTepucTuku. M3meHeHuss Mopdojoruu W MeTradosiu3Ma MPH MPOXOKACHUHM  Kaxaol Qasbl.
[ToHsiTHE O KJIETOYHOM ITMKJIE, BIUSHUE PA3NUYHBIX ()aKTOPOB Ha JEJCHHE KIETOK. DUTOTOPMOHBI
(aykcuHbl, THOOEpETMHBI, ITUTOKMHUHBI, a0CIIM30Basi KHUCIOTA, JITUJIIEH, OpACCHHOCTEPOHUIBI): HX
CTpO€HHE, OMOCHHTE3, TPaHCIOPT, (huznosoruveckoe aeicreue. Tponusmsl (PoTo-, reo-, MEKTPo- U
TepMOTpOIU3Mbl). 'opMoHanbHas npupoaa TpornuzMoB. Hactun. CelicMOHACTHYECKHE JIBIKEHUSL.
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Tembl pedeparTos

Pedepar — kpaTkoe ommcaHuE pPELEH3UPYEMOTO TEKCTa C HA0OpOM KIIFOYEBBIX CIIOB M
OCHOBHBIX ITOJIOKCHUH.

Tema pedepara BbIOMpacTCs W3 PEKOMEHIOBAHHOTO CIHCKA WJIM TIO MPEATIOKEHUIO
cTyleHTa (¢ coriacusi TmpernojaBatens). PedepupoBaHue MOXET OBITh MOCBSIIEHO YaCTHOM
npobseMe WIM coaepkaTh O0O00OIIEHHE pPa3IUYHBIX TOYEK 3PEHHUs Mo omnpesesneHHon Teme. Ot
0OBIYHOTO KOHCTIEKTUPOBAHUS HAYYHOU JTUTEPATYphl pedepaT OTIUYAETCS TEM, YTO B HEM H3JIararoTCs
(COTOCTaBNAIOTCS, OLICHUBAIOTCS) PAa3IUYHbIC TOYKU 3pPEHUS HAa aHAJU3UPYEMYIO MPOOJIeMy U TpH
9TOM COCTaBUTENIh pedepaTa OMpeAensieT CBOE OTHOIIEHHWE K paccMaTpUBAEMBIM HayYHBIM
MO3MIMAM,  B3TJISAAaM WM ONPEACNICHHWsIM,  NPUHAICKANAM  Pa3IMYHBIM  aBTOpaM.
WccnenoBaTenbekuii Xapakrep pedepara npeacTaBiiseT €ro OCHOBHYIO HaYUHYIO [IEHHOCTb.

Taxke pedepaToM HaA3BIBAIOT KPATKOE M3JI0KEHHE HAYYHOW CTaThbH WM MOHOTpadun. Takou
pedepar BKIOYAET OCHOBHOE COJIEp)KaHUE IEPBOMCTOYHMKA C 00sA3aTEeIbHBIM YKa3aHHEM TOYKHU
3peHusi COCTaBUTEJNS, MO3UIMU, C KOTOPOH OH paccMaTpuBaeT mpobdiemy.

Hwxke mpuBeneHsl pekoMeHIyeMble TeMbl pedepaToB M3 BCEX pas3aesioB JUCITUTUTHHBI.
OcHOBHbBIE CYOKJIETOUHBIE CTPYKTYPBI PaCTUTEIBHON KIIETKU.

Mutoxonapuu. CTpykTypa, XAMHUUECKHI COCTaB, PyHKIIMOHAIbHAS aKTUBHOCTb.
Bakyonsipnas cucrema

Bnusinue ¢akTopoB BHeWIHEH cpeabl Ha PadOTy HIDKHEr0 KOHIIEBOTO JBUTATENS.
MexaHu3Mbl aanTaluu pacTeHU K AeQUIMTY BIaru.

[Ipupona 3acyxoycTOMYMBOCTH PACTECHHIA.

OU3NOJIOTUYECKUE OCHOBBI OPOILICHUSI.

JleiicTBre U30bITKA BIard U MEXaHU3MbI aJalTallid K HEMY.

© oo Nk~ WD R

Cucrema B3aI/IMO,I[eI>'ICTBH$I (KKOPECHB-IIOYBaA».
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. Kuneruka IpoueCCoOB IOITIOIICHUA.

=
N

. Cepa.
. Docdop.
. Kanmii, ero 3HaueHue B 0OMeHe pacTUTENLHOTO OpraHu3Ma.

e
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. Kanpui.

=
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. Maraumi.

-
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. PGFYHHHI/IH KJICTOYHOI'O AbIXaHU.

=
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. HYTI/I OKHCJICHUA OPraHUYCCKHUX BCIICCTB B KIICTKC.

=
(o]

. 3BOJ’IIOI_[I/I$[ CTPYKTYPBI (I)OTOCI/IHTGTI/I‘ICCKOF O arirapara.

N
o

. PGFYHHHI/IH OnocuHTEe3a q)OTOCI/IHTeTI/I‘ICCKI/IX IITUI'MCHTOB.

N
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. OBomronust potocuHTe3a. XeMocuHTe3. bakrepuanbHblii (HOTOCHHTES.

N
N

. KynpTypa pactenuii.

N
w

. AuddepeniiupoBka KIETOK U TKaHEH: KOMIIETEHLUS M JETepPMUHAIIMSL

N
S

. MOJ’IeKyJBIpHLIC OCHOBBI JCHCTBUSA TOPMOHOB H" I/IHPI/I6I/ITOpOB pocTta paCTCHHf/'I.
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25. ®oronepuoau3M. Poitb GUTOXPOMHOI CHCTEMBI B (POTOTIEPHOAMYECKIX PEAKIIHIX.
26. [lerepMHuHaus 1ojla y PacTCHUU.

8. ObecneueHue 00pa3oBaTEILHOTO MPoOIECCa ISl JIUI C OTPAHUYEHHBIMHI
BO3MOKHOCTSIMM 3/I0POBbsI 1 HHBAJIUI0B

B xoxe peanmuzanuu AMCHUIUIMHBI HMCTOIB3YIOTCS CIEAYIOIINE JOMOJHUTEIBHBIE METOJIbI
00y4eHHs, TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOYHOW aTTecTallii OOy4yarolmuxcsi B
3aBUCHMOCTH OT UX UHIAUBUIYaTbHBIX 0COOCHHOCTEH:

® IS CIEMNBIX U CIIA00BUAIINX:

- ek OPOPMIISIOTCS] B BUJIE AJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C MIOMOIIBI0 KOMITBIOTEpa
CO CTEIMAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIeUeHEM;

- TUCBMEHHBIE 33JIaHUS BBITIOJIHSIIOTCS Ha KOMITBIOTEPE CO CHEIUATM3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHneM, Uil MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTCsa MHAWBHIYAIbHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;

- JUISl BBITIOJTHEHHS 3a/IaHMS TIPH HEOOXOUMOCTH TIPEAO0CTABIISICTCS] YBEIIMUMBAIOIIEE YCTPOUCTBO;
BO3MOJKHO TaK)K€ HUCITOJIh30BaHNE COOCTBEHHBIX YBEITMYHMBAIOIINX YCTPOMCTB;

- MUChMEHHBIE 3a71aHusT 0(OPMIIIIOTCS YBEITMUEHHBIM PU(TOM;

- JK3aM€H M 3a4€T MPOBOJATCS B YCTHOUM (hOpME WM BBHITIOJHSIOTCS B MUCHbMEHHOW (opMe Ha
KOMIIBIOTEPE.

® IS TUIYXHX U CIa00CTBIIIAITNX:

- Jekuuu O(OPMIISIFOTCS B BHAE OJIGKTPOHHOTO JIOKYMEHTa, JHOO MPEeIoCTaBISAETCS
3BYKOYCHJIMBAIOIIAs anmapaTypa HHAUBUYaJIbHOTO ITOJIb30BaHHUS;

- MUCHbMEHHBIE 33JJTaHUS BBITIOJHIIOTCS Ha KOMITBIOTEPE B IMChbMEHHOM opMme;

- 9K3aMEH M 3a4€T MPOBOAATCS B MUCBMEHHON (hOpME Ha KOMIIBIOTEPE; BO3MOXKHO IPOBEJICHHUE B
dhopme TeCTUpOBaHHUSI.

e JUIsI TUI[ C HAPYIICHUSIMU OMOPHO-ABUTaTEIBHOTO anmapaTa:

- JIeKIIUH O(POPMIISIFOTCS] B BHJIE€ 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C MOMOIIBIO KOMITbIOTEpa
CO CHEIHAIM3UPOBAHHBIM ITPOTPAMMHBIM 00eCIICUeHUEM;

- IMCbMEHHBIE 33JIaHUS BBINOJIHAIOTCS Ha KOMIIBIOTEPE CO CHENUAIM3UPOBAHHBIM MPOTPAMMHBIM
oOecreueHueM;

- 9K3aMeH M 3a4€T MPOBOAATCA B YCTHOW (hopMe WM BBITIONHSIOTCS B MUCBMEHHOW (hopme Ha
KOMIIBIOTEPE.

[Ipu HEOOXOTMMOCTH MPEAYCMATPUBACTCS YBEIHMUEHNE BPEMEHH IS MOATOTOBKH OTBETA.

Hpoueuypa IMPOBCACHUA HpOMCXCYTOqHOﬁ arTeCTaiuu 1jid o6yqa10u11/1xc;1 YCTaHAaBJINBACTCA C
y‘IéTOM HUX UHAUBUAYAJIBbHBIX HCI/IXO(I)I/BI/I‘-IGCKI/IX 0COOCHHOCTEH. HpOMC)KYTO‘-IHaSI arTeCTanusa MOXET
IMPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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[Ipu mpoBeneHNM MPOUEIYPHl OICHUBAHHUS pPE3YIBTATOB OOYUEHHS TpPEIyCMaTpUBACTCS
HCII0JIb30BAaHUE TEXHUUYECKUX CPEJCTB, HEOOXOAUMBIX B CBSI3U C MHAMBHUYAJbHBIMH OCOOEHHOCTSIMU
oOyJarommxcsa. OTH CpPEeACTBa MOTYT OBITh TIPEIOCTABICHBl YHUBEPCUTETOM, WJIA MOTYT
HCII0JIb30BaThCsl COOCTBEHHbIE TEXHUYECKUE CPEJICTBA.

[IpoBenenue npouenypbl OLEHUBAHUS PE3YIbTATOB OOYUEHHS JOIMYCKAEeTCsl C HCIOJIb30BaHUEM

JUCTAaHIIMOHHBIX O6pa3OBaT€J'IBHI)IX TEXHOJIOTHH.

ObecrnieunBaeTcst OCTyn K HMHQOpPMAIMOHHBIM M OubOnuorpauyeckuM pecypcaM B CETH
WuTepHer muist kaxaoro odyyaromerocs B popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbS U
BOCIIPUSITHS HH(DOPMALINU:

® IS CIEMNBIX U CIIA00BUAIINX:

- B MeyaTHO! (hopMe yBETUUEHHBIM HIPUPTOM;
- B JopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

® I TIyXUX U CIa0OCHbIIAIINX:

- B Ie4aTHou popme;

- B (hopMe 2IEKTPOHHOTO IOKYMEHTA.

e s 00y4aroLUXCs C HApYIIEHUSIMH ONIOPHO-ABUIaTeIbHOIO arnmapara:
- B Ie4aTHou popme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

VueOHBIE AyauTopuu i1 BCEX BHOB KOHTAaKTHOM ¥ CaMOCTOSTCIBbHOM pa6OTBI, Hay4dHasA
O0ubaMoTeEKa U UHBIE NOMCIICHUA IJId 06yqu1/1>1 OCHalICHbI CIICIHMAaJIbHBIM O60py,I[OBaHI/IeM n
yLIe6HBIMI/I MECTaMH C TEXHUYCCKUMU CPEACTBaAMU O6yLIeHI/I$I.

9. MaTepuajbHO-TeXHHYECKOe o0ecniedyeHne JUCHMIIMHBI (MOLYJIs).

JIeKIMOHHBIE 3aHATHUS IPOBOJATCS B ayAUTOPUSX, IPEAOCTABIIAEMBIX JIeKaHATOM (aKysIbTeTa
B COOTBETCTBHUHU C PACIIUCAHUEM.

Ilpakmuyeckue 3anamusi npogooaAmcsa 6 Jjabopamopuu  GU3UOIOSUU  PACMEHUN U
Mmukpobuonocuu Ha OTIENbHBIX 3aHATHSAX HEOOXOAMMBI BMJCONPOEKTOP C DSKpaHOM (WiH
KOMIBIOTEPHBIHN KJIAcC).

Crnenuanu3upoBaHHas ayauTopus: ayna. 214 — naGopatopus (U3MOJIOTMM pPACTeHUH H
MHUKPOOHOJIOTHU: METOAMYECKas JHMTepaTypa, MHUKPOCKOINbI, HAaOOpbl PEaKTHBOB M KpacHUTeseH,
KyJIBTYpbl MUKPOOPTaHU3MOB, HA0OPHI XUMUYECKOH MOCYAbI (KOJObI, MPOOUPKHU, CIIUPTOBKHU, YaIIKH
Iletpu, GropeTku, MOTOMETPHI) U T.J.), IUIUTKU JAJIsl HarpeBaHMs, CYIIMJIbHbIE MIKa(bl, TOPCHOHHbIE
BEChl M TEXHHUYECKHE BECHI, MPHOOPHI JUIS AbIXaHHs, KOJUIEKLUS JKUBBIX PACTCHUN JUISI MPOBEACHUS
na0. paboT, MTAaTUBHI Ui POOUPOK; HayuHast oubnuoreka AI'Y, ayn. Ne 129 — kabuneT oOydaroniux
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KOMITLIOTEPHBIX TEXHOJOTHH (akynbrera ecrecTBO3HaHUA (15 KOMIBIOTEPOB C BBIXOJOM B
WuTepner).
Cnucox Ta0JMIx

1.  PacrurenbHas kierka-4 ta0m.

2. IlocrtymieHue BewECTB B KIETKY - 2 Ta0II.

3. Iloctymienue BoJpbl B KIETKY - 2 TalOJI.

4.  Crpoenue MmeMOpaH KJIETKH - 2 Ta0I.

5. XUMHYECKO€ CTPOEHHUE MPOTOIIa3Mbl - 2 TadJI.

6.  Ocmowmerp - 2 Tabm.

7.  PacruTenbHas KileTKa Kak OCMOTHYECKasi cucTema - 3 Talul.
8. CTpoeHue MOJIEKYJ BOJBI U €€ CTPYKTypa - 2 Tab.

9.  KopneBoe naBienue - 2 Tabi.

10. Ilyru Boasl B pacTeHuu. - 2 Tal:I.

11. IIpucaceiBaroiasi cuia JUCTbEB. - 2 TAOI.

12.  CpaBHeHHE TpaHCIHUPALMU U UCTIAPEHUS C OTKPBITOM BOJTHOM MOBEPXHOCTH. - 1 T.
13.  CrpoeHue KOPHEBOW CUCTEMBI. - 2 Ta0.

14. Ilnad u ryrranus pacTeHui. - 2 TabI.

15. MexaHu3M KOPHEBOTO JaBJIeHUs. - 2 Ta0l.

16. ®opMbl BOABI B TTOYBE. - 2 TAOJI.

17. Vcrbhuna, MeXaHW3M YCThUYHBIX IBMO)KCHUH. - 1 TabII.
18. CrpoeHue nmcTa Kak opraHa TpaHCIUpanuy. - 1 Tadm.
19. CyrtouHblii X0 ABMKEHUS ycThuIl. 1 TaoII.

20. BnusHue 00e3BOKMBaHUS Ha pacTeHue. - 1 Tad.

21. DKoJIOTHYECKHE TPYIIIB PaCTCHUH. - 2 Ta0JI.

22. Kcepomopdnas cTpykTypa pacTeHui. - 1 Tadm.

23. IlpenmnoceBHOE 3aKaauBaHHUE PACTECHUU. - 1 TaOII.

24.  Omnsrt puctmu. - 2 Tabu.

25.  XJ0opomiacTel, MX CTPOCHHUE B COCTaB. - 3 Ta0I.

26. CrpoeHue NTUTMEHTOB JIUCTA. - 4 Ta0I.

27. CrhekTpsl norJyomenus xjaopoduia. - 1 Taba.

28. bwuocunres xnopoduimia. - 3 Tabdi.

29. ®OuKOOWIHUHEL - 2 TabI.

30. IlornomeHne KBaHTOB CBETa XJIOPOPHILIOM. - 4 TabII.
31. ®orouus BOAEL - 2 TalII.

32.  Dddext OmmepcoHa. - 2 Tabm.

33. ®orocunTernueckoe GochoprimpoBanue. - 2 Taoll.
34. Cxema ['oBunmKH. - 2 TaOM.

35.  DBouroLus MPOLECCOB YIIEPOAHOr0 MUTaHUs. - 1 Tab.
36. OTL ¢otocunresa. - 1 Tabd.

37. Meroasl yuera poTocuHTe3a. - 4 Tab.

38. TemnoBas (aza ¢porocuntesa. - 3 Tabdm.

39. Cxema KanbBuHa. - 2 Tabn.

40. Ilyrs Ca. - 2 Talm.

41. TIlpoaykTtsl poTocHHTE3A. - 2 TaOMI.

42. KospdunmeHTt ucnons30BaHus COTHEUHOM sHepruu. - 1 Tabm.
43. JlaeBHoii xon hoTocuHTE3A. - 2 TaOI.

44. MuHepaJbHbIE 3JIEMEHTHI pacTeHUH. - 1 Tab.
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45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
9.
90.
91.

CocraB 30716l pacTeHUN. - 2 Ta0I.

Bereraunonnsiit metos. - 1 tadm.

Bonansie KynbTypsl. - 2 TadiI.

CrepuiibHbIE KYIbTYpBI. - 1 Ta0II.

MexaHu3M NOCTYIUIEHUSI COJIeH B KOpeHb. - 1 TaluI.

AHnaToMHueckoe 1 MOP(POJIOrHIECKOE CTPOEHHE KOPHS. - 2 TalJI.
CuroBuaHble TPYOKU U Apyrue 31eMeHTh! (ao3Msl. - 1 Tabdir.
CumOHMOTHYECKHE U HECUMOUOTHYECKHE a30T(HUKCATOPHI. - 1 TaoII.
AMUJTBI pAaCTEHU 1 aMHUHOKHUCIIOTHI. - 2 Ta0II.

AMUHUpPOBaHKE U IEpeaMUHUPOBAHUE. - 2 Ta0JI.

VYKIIOHSIOIIHECS TUITBI a30THOTO MUTAHMS. - 2 TalJl.

Cxema myTeil mocTyIIeH!s] MUHEpalbHBIX BEIIECTB B pacTEeHHE. - 2 Ta0l.
Pacrnipenenenne MuHepalibHBIX 2JIEMEHTOB B paCTEHHH. - 2 Ta0JI.
Cummnact u anormact. - 1 Tad.

KourakrHOoe norsomenue. - 1 Tadi.

[Tyt MPOHUKHOBEHUSI MUHEPATLHBIX B-B B KIIETKY. - 2 TaOJI.

Pouib KOpHEBBIX BOJIOCKOB B MOTJIONIEHUN MUHEPAITBHBIX BEIIECTB. - | TalI.
[Ikaya onpeaeneHust MOTPEOHOCTU PaCTEHUH B MUHEPAIPHOM MUTAHUM. - 1 TaOII.
Brustaue pH mouBsl Ha yCBO€HWE MTUTATEIBHBIX BEIIECTB PACTEHUAMH. -1 TaOII.
Mukopu3a 1 MEKOTPO(HBIN TTyTh MUTAaHMS. - 1 TaOII.

[TocTymenne MUHEPATBLHBIX SJIEMEHTOB B pacTeHHe. - 1 TabII.

JlelicTBHE Ha pacTeHUE HEJAOCTATKA OTJACIHHBIX MUHEPAIBHBIX JIEMEHTOB. - 1 Ta0II.
MerTo1p1 OnpeieNieHHs MUTAaTeIbHOTO JIOCTOMHCTBA MOYBHL. - 2 Ta0II.
ATO® - cTpykTypa u 6uocunTes. - 1 Tadm.

JlprxaTenbHbIN KOAPGUIHEHT. - 2 Ta0l.

[Tyt npixarenbHOrO0 0OMeHa. - 1 Tadm.

I'mukonus. - 2 Tabn.

I'enetnueckas cBs3b IbIXaHUS U OpOXKEHUS. - 2 TaOI.

Tuner 6poxenus. - 2 Tabi.

Huxn Kpebcea. - 3 Tadm.

MUTOXOHAPUH, UX MUKPOCKOTIMYECKAas CTPYKTypa. - 2 TabI.
JlpixaTtenbHas 1emnb. - 3 Tadil.

OKUCAUTENHEHO-BOCCTAHOBUTENBHBIN MOTEHIIUAT. - 2 Ta0JI.

CrpykTypa apixatenbHbIX GepMeHTOB. - 10 Tad.

OxucnurensHoe pochopunupoBaHue. - 2 TadJI.

Ces3pb muki1a Kpedca u ibIxareabHOro MUKIIa. - 2 Tadl.

DHepreTuyeckuil 6amaHce JApIxaTebHOro oOMeHa. - 3 Taln.
ITento3odochaTHbIi MyTh AbIXaTENILHOTO OOMEHa. - 4 Tabi.
['muokcanatHbI MyTh IbIXaTENbHOTO OOMEHa. - 3 Tal0JI.

MeTo1bl U3y4eHHUsI IHTEHCUBHOCTHU JbIXaHUs. - 3 TalII.

da3bl pocTa, pocT KIETKHU. - 1 Tabdi.

Bbonpiias kpuBas pocrta. - 2 Tad.

Mertoabl u3ydeHus pocrta. - 1 Tabu.

CranuitHoe pa3BUTHE PaCTeHUH. - 2 TabII.

[TonsipHOCTSb. - 1 TAbmI.

doTonepuoausMm. - 2 Tabi.

I'opMoHanbpHas KOHIIETIUS [[BETEHHS. - | Ta0I.
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92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

Kynbrypa n3onupoBanHoM TkaHu. - 1 TabI.
AyxkcuHbl, Tu00epesInHEL. - 1 Tad.

MexaHn3M ropMOHaJILHOH perynauuu. - 1 tabi.
['mnorernyeckas MOIETb PETYISIIMU T€HOMA Y 9YKapuoT. - 1 TaoII.

OnuooTBOpEHKE pacTeHu. - 1 Tadu.
[IpopacTtanue cemsH. - 1 Ta0m.

Bnusinue cBeta Ha pocT pacteHuil. - 1 Tad.
PocroBbie koppensauuu - 1 Tadm.
Perenepanus y pacrenuid. - 1 Ta0m.
JIBukeHue y pacteHuid. TponusMmsl. - 1 Tadu.
I'eoTponusmel. - 2 Tadu.

doToTponusM. - 2 TadmI.

I'unporponusm. - 1 Tabm.

Ceiicmonactuu. -1 Tabm.
HuktnHactuveckne nBmxeHHs. - 1 TaodI.
CraronutHas Teopus. - 1 Tadm.

Knerku B moxosieMcst cOCTOSTHAM. - 1 Tab1.
Buaet ranoduros. - 1 tadm.

110.Kcepomopdnas ctpykrypa. - 1 Tabm.
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9. JlucTt perucTpauuu u3MeHeHuii

Howmep

U3MCHCH
nui

Howmepa nuctos OcHoBaHue
JUISt
3aMeHe | HOBBIX | aHHYIHD IMoanuce | Pacmudposk | [aTa
BHECCHUS a IO /IIHCH
HHBIX OBaHHBIX
U3MEHEHHS

Jara

BBC€ACHUA
HU3MCHCH
us
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