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IHosicuuTenbLHAA 3aMHCKA

Pabouyas nporpamma AUCHUIUIMHBI (MOIYJIsI) COCTABJICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO mno wnanpaBienuto mnoaroroBku 44.03.01 Ilemarormueckoe oOpazoBaHHe,
HaIpaBJIeHHOCTh (Mpoduias) buonorus

HucuuruimHa (Moayiab) «DU3MOOTUS PACTEHUI» OTHOCUTCS K 4acTd, (OpMHpyeMOn
y4aCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHHUH 0JI0Ka TUCIMITIMH y4eOHOro IIaHa.

Jlnist OCBOGHMS IUCHMIUIMHBI (MOIyJsl) HEOOXOAMMBI 3HAHMSA, YMEHHUS M BIIAJCHUS,
c(OPMHUPOBAHHBIE B XOJ€ M3YYEHHUS CIENYIOUUX IUCHMIUIMH M HPOXOXKACHUS IPAKTHK:
0oTaHMKa, MOJIEKYJIsIpHast OMOJIOTHS

TpynoemkocTs qucuuruaass: S 3.e./ 180 4.;

KOHTaKTHas padora:

3aHATUS JICKIIMOHHOTrO Thma — 12 4.,

3aHSTHUSI CEMUHAPCKOTO TUIMa (ceMuHapbl) — 18 4.,

(3anAamus ceMuHapcko20 muna - CeMUHApsl, NPAKMudecKue 3aHsAmus, NPaAKmuKkyMmul,
nabopamopHuvle pabomwi)

KOHTPOJIb CaMOCTOSATENbHON padoThl — 0 u.,

WHas KOHTakTHas pabora — 0,55 4.,

KOHTpOJIMpyeMas nucbMeHHas padora — 0 4.,

CP—-1374,

KOHTpPOJb — 12,45 u.

KitoueBbie crnoBa: ghynkyuonanvusie cucmemsvl pacmumenbHO20 Op2anu3ma, homocunmes,
KOpHegoe numanue, mpancnopm eeujecms, 600Hbll 0OMeH, PUMO20PMOHDBL.

1. Hesan u 3a1a4u JUCHUIUIMHBI (MOAYJIS).

Hens nucuumiuHbl (MoOyns): (GopMupoBaHHE y OOyYaIOIIMXCS 3HAHUKW 00 0OIUX
3aKOHOMEPHOCTSIX W KOHKPETHBIX MEXaHU3Max, JIEKalIUX B OCHOBE (PU3MOIOTUYECKHX
IMPOHECCOB, MPOTCKAIOIINX B PACTUTCIIbHBIX OpraHU3Max.

3ajaun TUCUUIUIMHBI (M00Y/1): GOPMHUPOBAHNE CUCTEMATHU3UPOBAHHBIX 3HAHUH B 001aCTH
(GU3M0NIOTHM PaCTEeHUH C yUETOM cojepKaTeiabHol cnenuduku npeamera «buonorus» B
o011eo0pa3oBaTenbHON MIKOJIE; BOCIIUTAHUE M PA3BUTHE yUYaIIUXCS
Tabnuua 1. [lepeueHp naaHUpyeMbIX pe3yabTaTOB 00YUYEHUs MO AUCHUILTUHE (MOIYIIO),
COOTHECEHHBIX C MHAMKATOPaMH JTOCTUKEHUSI KOMIIETEHIIUN

Komnerenuusi | UHAUKATOPBI KOMIIETEHUH Pe3yabTaThl 00yyeHus
(kom u (ko1 ¥ HAMMEHOBAHUE)

HAaUMEHOBAHWE)
TIKO-1 TIKO-11 3naem: 0cCOOCHHOCTH
Criocoben 3HaTh cojiepKaHue, CTPYKTYPHO(]YHKIIMOHAIEHOM OpraHU3aIiy
OCBauBAaTh U CYIIHOCTb, 3aKOHOMEPHOCTH, | pacTUTENHHOIO OPraHM3Ma;
HUCIIOJIB30BaTh IIPUHIMAIIBI ¥ 0CO0EHHOCTH - CHeHI/I(i)I/IKy q)ngnoﬂornqecf(nx
6a3oBbIe HU3Yy4aCMbIX SIBJIEHUW U IIPOLIECCOB, CBA3aHHBIX 0COOEHHOCTAMU
HAy4YHO- MpoLIEeCCOB, 0A30BbIE TEOPUU | NPUKPEIUIEHHOTO THIIA CYIIECTBOBAHMS Y
TEOPETUUECKUE B MIPEIMETHOM 0071aCcTH; pacTeHuii;
3HAHUA U 3aKOHOMEPHOCTH, - MEXAHU3MBI IPOTEKAHUS PETYIALINU
MPAKTUIECKHE OTIPEISIISIONINE MECTO MPOIECCOB, CBSI3AHHBIX C KU3HBIO pACTEHUN
YMEHHUS 110 peaMeTa B 06]_[_[@171 KapTUHE (HOFJ‘IOHIeHI/Ie BOJIbl U MUHEPAJIbHBIX BEHICCTB,
npeaMeTy B MUpa; (bOTOCHHTE3 U IBIXaHKE, POCT U PA3BUTHE);
podeCCHOHATH MEXaHU3MBI aJanTallii pacTeHuH K




HOU
JIEATENBHOCTH

M3MEHSIOIUMCS YCIOBUSAM CPEJIbI;
MEXaHU3Mbl B3aUMOJICUCTBUSI pACTEHUN
OHOTreo1eHO3E;

- (PM3HOIOTHYECKYIO POJIb PACTCHUH B
ounocdepe;

- HOBeHIue pa3paboTKH, TOCTHKEHUS B
obnacty GU3HOIOTHH

pacTeHHH, MEPCIICKTUBBI X UCIIOJIb30BaHUS
JUTSI TIOBBIIEHUS TIPOTYKTUBHOCTH PACTECHUIA.

IIKO-1.2

YMeTh aHAJTM3UPOBATh
0a30BbIe IPEMETHBIC
Hay4YHO-TEOPETUYCCKUE
MIPEJICTABJICHHSI O CYITHOCTH,
3aKOHOMEPHOCTSIX,
MIPUHIIAIIAX ¥ OCOOECHHOCTSIX
W3y4aeMbIX SBICHUN U
MIPOIIECCOB

Ymeem: - nnmanupoBath u OCyIIECTBIATH
y4eOHBII POIIecC B COOTBETCTBUU C
OCHOBHO# 00pa30BaTeIbHON TPOTPaAMMON;

- CUCTEMAaTU3UPOBATh 3HAHUS O PACTUTEILHOM
OpraHu3Me, MOJIyYE€HHBIEC IPU U3YUYECHUU
HAy4YHOU JIUTEPATypBbl;

- ACII0JIb30BaTh TEOPETUYECKUE U
JKCIEPUMEHTAJIBHBIE METO/IbI HCCIIEI0BAaHUM
Ha MPAKTUKE, ONPeNEesisi OCHOBHbIE
MOKa3aTenu

JKU3HEIESITEIbHOCTH PACTEHUS;

IIKO-1.3

Brnaners HaBbIKaMu
IIOHMMaHUA U CUCTEMHOI'O
aHanM3a 0a30BBIX HAYYHO-
TEOPETUYECKUX
NPEACTaBICHUN /ISl PELICHUS
npoeccnoHabHBIX 3a]a4

Braoeem: naBbikamMu pabOTHI C
(bU3MOIOTHYECKUM 000PYIOBAaHHEM U
MUKPOCKOIIMYECKON TEXHUKOM;
MCCIIEIOBATEIBCKON PabOTHI B 00JIACTH
(bU3NOTIOTHH PACTECHUIA.

2. O0beM AUCHMILVINHBI (MOYJIS1) 10 BUAAM Y4eOHOl padoThlI.

Tabnuna 2. O6beM TUCIUTUTUHEI (MOTYyJIs1) 001ast TpyI0eMKOCTh: S 3.e. / 180 u.
®opma 00yyeHus 3a04Hast

Bcero Pacnpenenenue
Bunpt yueOHoI paboThI 4acoB II0 CEMECTPaM B Hacax
6 7
OOmas TpyA0EMKOCTb AUCLHUIIIHHBI 180 72 108
KonTaktHas pabora: 3055 | 12,25 18,3
3aHATHA JIEKIIUOHHOI'O TUIIA 6 6
3aHATHS CEMUHAPCKOTO TUIA 6 12

(ceMuHapbl)

KOHTPOJIb CAaMOCTOSITEIbHON pabOThI

HWHasg KOHTaKTHas pa60Ta

0,55 0,25 0,3

KOHTpOJIMpyeMasl MUCbMEeHHas padoTta

KOHTpPOJIb 12,45 3,75 8,7
CamocrostenbHas pabota (CP) 137 56 81
Kypcogas pabora (mpoekT)

Bun mpomMexxyTouHOTO KOHTPOIIS (3a4eT, 3a4eT | IK3ame
9K3aMeH, nud. 3a4er) H




3. Coneprkanue TMCUUILTHHBI (MOTYJIS).

Tabnuma 3. Pactipenenenre 4acoB Mo TeMaM U BHJIaM Y4eOHOU paboThI
dopma 00ydeHHsI 3a04Hast

Howmep HaunmenoBanue paznenon O0Bem B yacax
paszena ¥ TEM JUCIHUIUIAHBL (MOLYIS) | Beero | JI | I3 | C | JIP CP/VIKP/
KonTtpons
7 cemectp
1. Pasnen 1. Owmznonorusa | 14 2 2 10
pacTeHuit KaK HayKa.
®uznonorus pacTUTENBHOU
KJICTKH.
2. Pazgen 2. Bopgublii pexum 14 2 2 10
pacTeHuit
3 Paznen 3. dotocuHTes pacTeHUll | 44 36/0,25/3,75
Hroro: 72 56/0,25/3,75
8 cemecTp
4., Paznen 4. JlpixaHue pacTeHHi 42 30/4
5. Paznen 5. MunepansHoe | 38,7 4 30/2,7
IUTAHUE PACTEHUH
6 Pasgen 6.  T'opmoHainbHast | 273 2 2 21/0,3/2
CHUCTEMA PacTCHUM
Hroro: 108 6 | 12 81/0,3/8,7
Htoro 3a 6,7 cemecTpsl 180 | 12 | 18 137/0,55/12,45
4. CamocTosiTe]IbHAs1 paboTa 00y4aromMXxcs.
Tabmuma 4. ConepkaHnue caMOCTOSITENIbHOM pabOThl 00y4arOIIUXCs
Ne, Bun Paspnenst dopma
n/m CaMOCTOATEIBHON paboueii OTYETHOCTH
paboThI IPOrpPaMMBI
BueaynuropHas: 1 Monyns 1
- H3y4YEHHE TEOPETUYECKOro Marepuaiga Io 2 Monys 2,
KOHCHEKTaM JICKITUH; KOHCIIEKTUPOBAaHHE 3 Moayns 3,
BOIPOCOB, OTOBOPEHHBIX Ha JIEKIUH, 110 y4eOHON 4 pedepat
JTUTEpaType; 5 Monyns 4,
- BBINIOJHEHHUE JOMAUIHUX 33JaHUN U TIOJrOTOBKA 6 Monys 5,
K NMPaKTUYECKUM U JaOOPAaTOPHBIM 3aHATHSIM; Mopyne 6,
- TOATOTOBKAa  COOOLIEHWH,  BBICTYIUICHHIH, IIpE3EHTALNSA
KOHCIIEKTOB U JIp.

4.1. Tunsl ceMecTpPOBBIX 3aJaHUI:

1. TloaroroBka OTAEIBHBIX JOKJIAJ0B [0 TEMaM 3aHSITHH.
2. Tlouck yueOHBIX BUACO(PMIBMOB, POJTUKOB IS JAIbHEHINICH JEMOHCTPAIIMN HA 3aHITHH.

3. TloaroroBka MyJIbTUMEAUINHON MpE3CHTAIUH.



5. YueOHO-MeTOoAMYeCKOE O0ecieYeHrue TUCIUIINHBI (MOYJIs1).
Tabmuma 5.1. OcHOBHas nuTepaTypa

Ne
n/a

HaumenoBanue, Oubauorpaduyeckoe onrucaHmue

1

Annpees, B.I1. Jlekiuu o ¢usmosoruu pacrenuii: yuebnoe nmocodue / B.I1. Auapees ;
Hayd. pen. [.A. BopoOGeiikoB ; Poccuiickuii TOCyIapCTBEHHBIH TI€IaroruueCcKui
yauBepeuteT uM. A. U. I'epuena. - Cankr-Ilerepoypr : PITIY um. A. U. T'epriena, 2012. -
300 c. : cxem., Tab., wi. - bubnmorp.: c. 281. - ISBN 978-5-8064-1666-8 ;

B C: Pescum oocmyna:http://biblioclub.ru/index.php?page=book&id=428272
Jonyweno Yuebno-memoouueckum odOveOuHeHuem no HANPAGLeHUAM NedazcocuiecKoco
obpaszosanus Munucmepcmea obpaszosanus u nayku P® 6 kauvecmee yuebnoeo nocoous
OJ151 CMYOEHMOB BbICUUUX YYUEeOHBIX 3a6e0eHUlL.

Kapaces, B.H. ®u3nosorus pacreHuii: 3KCriepuMeHTAIbHBIE UCCIEIOBaHUS : yueOHOe
nocobue / B.H.KapaceB, M.A.Kapacera ; IloBomkckuii rocynapcTBEHHBIH
TeXHOJIOTrHYecKuii yHuBepentet. - Momkap-Omna : [II'TY, 2018. - 312 ¢. : . - bubnumorp.:
c. 291 - 297. - ISBN 978-5-8158-1999-3;:

B C: Pescum docmyna: http://biblioclub.ru/index.php?page=book&id=494310

Tabnuma 5.2. JlononHuTenbHas JUTEparypa

1. | Axymkuna, HUW. ®usuonorus pacrenuit / HUM. Sxymkuna, E.}O. baxtenko. — M.:
I'ymanurap. Uzn. LHentp BJIAJIOC, 2005. — 463 c.

2. | Mengener C.C. ®usnonorus pacrenunii : yaeobnuk / C. C. Mensenes ; C.-Ilerep0. roc.
yH-T. - CII0. : U3n-Bo C.-IletepO. yH-Ta, 2004. - 336

3. | ®usmonorus pacreHuit : yued. s cryneHToB By3os / H. JI. Anéxuna [u ap.] ; moa. pen.
WN.I1. EpmakoBa. - 2-e u3f., ucnp. - M.: Akagemus, 2007. - 640 ¢

4. | I'aBpunenko B.®. bonbuioi mpakTukym 1o OTOCHHTE3Y : y4ueb. mocodue Jjisi CTyIEHTOB
By30B / noj pea. M.I1. Epmakosa. - M. : Akagemus, 2003. - 256 c.

Tabnuua 5.3. Pecypchl nHGOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT»

No /it HazBanue (agpec) pecypca
1. "@uszuonoeuss pacmenuit”" Ounavin-snyurnoneous: http://lwww.fizrast.ru
2. bubnuomerxa "Kusnv pacmenuii: http://plant.geoman.ru/
3. «buonocuuecxui cnosaps On-liney: http://bioword.ru/

Tabnuna 5.4. [lepuoanyueckue u3aHus

Ne /1t

HaunmenoBanue

1.

Russian Journal of Plant Physiology -
https://www.pleiades.online/ru/journal/pIntphys/main/

Poccutickuii scypran chuzuonoeuu pacmenuii 161s1emcs 8e0VWUM HCYPHAIOM 8 0oaacmu
Gumoghuzuonocuu.

Aepomup XXI / peo. JI. Cmapocmuna. — Mocksa : Aepopyc, 2012. —Ne 3. — 32 c. —
Pesxcum 0ocmyna: no noonucke. —
URL: http://biblioclub.ru/index.php?page=book&id=134971

6. O0pa3oBaTeIbHbIE TEXHOJIOTHH



http://biblioclub.ru/index.php?page=book&id=428272
http://biblioclub.ru/index.php?page=book&id=494310
http://www.fizrast.ru/
https://www.pleiades.online/ru/journal/plntphys/main/
http://biblioclub.ru/index.php?page=book&id=134971

Tabnuna 6. O6pa3zoBaTelbHbIE TEXHOJIOTHU

Ne HanmenoBanue (Buabl yueOHbIX
N Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
n/n |pasmeiaa 3aHATHNA
1 2 3 4
1. Pasnen 1. Jlexyuu Hupopmayuonno — KommyHUKayuoHHas
dusnonorus MexHON02Us.
pacTCHUM KaK IIpaxmuueckue Texnonoeust npobaemuo2o 0oyueHus.
HayKa. 3auamus
duszunonorus Texuonozus pazeumus KpUMu4ecko2o
pacturensHol  |Camocmosamenvhas — |MblULleHUs
KJICTKH. paboma
Koncynemuposanue u nposepka oomauiHux
3a0anuil NOCPeodCcmeoM I1eKMPOHHOL NOUMbL
2. Pasznen 2. Jlexyuu Hnghopmayuonro — KOMMYHUKAYUOHHAS
aCTCHHIA IIpaxmuyeckue
p P Texnonozust npobremHno2o ooyuenus
3auamus
Texnonoeus pazeumus Kpumuiecko2o
CamocmosmenvHas | mbluLienus
paboma
Kouncynomuposanue u npogepka oomawnux
3a0anuil NOCPeOCmeoM INeKMPOHHOL NOUMbL
3. Pasnen 3. Jlexyuu Hnghopmayuonro — KOMMYHUKAYUOHHAS
doToCHHTES MexXHOoN02Us.
aCTCHHIA IIpaxmuyeckue
p P Texnonozust npobremno2o ooyuenus
3auamus
Texnonozus pazeumus KpUMu4eckKo2o
CamocmosmenvHas | mblutieHus
paboma
Kouncynomuposanue u npogepka domaunux
3a0anuii NOCPeoOCcmeoM NeKMPOHHOU NOYMbL
4. Pasnen 4. Jlexyuu Hnghopmayuonno — KOMMyHUKAYUOHHAS
JlbIxanue MexXHON02Us.
ACTEHUM Ilpaxmuueckue
pacte P Texnonozust npobremrno2o ooyuenus
3auamus
Texnonozus pazeumus KpUMu4ecko2o
Camocmosmenvras | mvluLieHus
paboma
Koncynemuposanue u nposepka domauinux
3a0anuii NOcpeodcmeoM INeKMPOHHOU NOUNbL
5. Paznmen 5. Jlexyuu Hupopmayuonno — kommyHuKayuonHas
MunepansHOe MexXHON02Us.
MUTaHUE Ilpakmuueckue Texnonozaust npobiemHno2o ooyuenus
pacTeHuit 3auamus Texnonozus pazeumus KpUMu4eckKo2o
MbIUUTIEHUS
Camocmosmenvras | Koncynemuposeanue u npoeepka domawunux
aboma 3a0anutl nocpeocmeom INeKMpPOHHOL NOUMbl




6. Pazgen 6. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHAS
I'opmoHanbHas MexXHON02Us.
cucrema Ilpaxmuueckue Texnonoz2us npobremno2o ooy4enus
pacteHuit 3aHAMUSA Texnonozeus pazeumus KpUMU4eCKo20
MblLUUTICHUSA
Camocmosimenvnas | Koncynomuposanue u npoeepka domawinux
paboma 3a0anull nOCcpPeocmeoM NeKMpPOHHOU NOUMbl

7. MeToauvecKue peKOMeHIAIUHU 10 JUCHHUILIHHE (MOAYJII0).
MeToauyeckue peKOMeH a1 MPenoaaBaTesiio

W3yuyuB cojepikaHre yd4eOHOH ITUCHHUIUIMHBI, IeIeCO00pa3HO pa3paboTaTh MAaTpPHUILY
HanOoJIee MPEMOYTHTEIbHBIX METOIOB 00yUIEeHUS U (POPM CaMOCTOSITEIbHOM pabOThI CTYICHTOB,
aJICKBATHBIX BH/aM JICKIIMOHHBIX U CEMUHAPCKUX 3aHITHH.
HeobOxoauMo mpeaycMOTpeTh pa3BuTHE (OPM CaMOCTOSATEIbHON pabOThl, BBIBOIS
CTY/ICHTOB K 3aBEPIICHUIO U3YUCHHS YUCOHOM TUCIUILTUHBI Ha €€ BBICIIMN YPOBEHb. [10 yueGHOMY
IJIaHy MPEIyCMOTPEHO POBEICHUE Pa3HOTO TUIIA 3aHITHM.
By30Bckasi JieKIMsl — TJIaBHOE 3BEHO AMIAKTUYECKOro IMKiIa oOydeHus. E€ memp —
dbopMupoBaHHE y CTYIACHTOB OPHEHTHPOBOYHOW OCHOBBI IS TOCIEAYIOIIErO YCBOCHHS
Marepuajia METOJIOM CaMOCTOSTEIbHOH paboTel. ConaepikaHue JIEKIUU JIOJDKHO OTBEYaTh
CIIEIYIONINM JAUIAKTUIECKAM TPEOOBAHMSIM:
- M3JI0XKEHHE MaTepHalia OT MPOCTOTO K CIOKHOMY;
— JIOTHYHOCTb, YETKOCTb M SICHOCTb B M3JI0KCHUU MaTepHaa;
- BO3MOXXHOCTb MPOOJIEMHOTO U3JIOKEHHS, TUCKYCCUH, TUAIIOTA C IEJIbI0 aKTHBU3AIUH
NESITeIbHOCTH CTYCHTOB;

- Omopa CMBICIIOBOM YacTH JICKIMM Ha TIOJUIMHHBIC (aKThl, COOBITHS, SBJICHUS,
CTaTUCTHYECKUE TAaHHBIC,

— TecHas CBSI3b TEOPETHUCCKUX TIOJOKECHUH W BBIBOJOB C TMPAKTHUKOW M OyIyIIeH
PO eCCUOHATILHOMN JIEATEILHOCTHIO CTY/ICHTOB.

[IpenoaBaTesnb, YUTAIOIIHIA JICKIIMOHHBIC KYPChI B BY3€, TOJDKEH 3HATH CYIIECTBYIOIIUE B
MIEIarOrMYECKON HayKe W MCIIOJIb3YeMbIe Ha MPAKTHKE BApUAHTHI JICKIIUH, UX TUIAKTHYECKUE U
BOCIIUTHIBAIONINE BO3MOXXHOCTH, a TaK)K€ HX METOJIUYECKOe MECTO B CTPYKType mpoliecca
o0OyueHusl.

JIeKIMH YUTAKOTCS C UCIIOB30BAaHMEM HATJISTHBIX MOCOOUH U AJICKTPOHHBIX MTPE3CHTAIHIH,
C TPUMEHEHHUEM COBPEMCHHBIX METOJIOB OOydYeHHs, CTHMYJIUPYIOIIMX I03HABATEIbHYIO
AKTUBHOCTH. B Havase KaxJJ0ro MpakTHYECKOTO 3aHATHS MTPET01aBaTelb OPraHU3yeT TOBTOPCHHE
U3Y4EHHOTO Ha JIGKIIMM MaTepualia Mo KOHTPOJBHBIM BOMPOCAM K JAHHOMY MPAKTHUECKOMY
3aHSATHUIO, BCIIOMHUHAET CO CTY/ICHTAaMH MOHSATHUITHBIN anmapat. [Ipyu BOSHUKHOBEHHUHU 3aTPyTHCHHM
y CTYJICHTOB MIPH PEIICHUH 3a]1a4 MPETo1aBaTelb Mo pOOHO pa30oupacT KaXKIbli 1mar peimeHus ¢
00513aTeJIbHBIM BOBJICYCHHEM CTYJCHTOB TPYIIBI B MPOLECC OOCYKICHHS arOpUTMa PEIICHUS
3aauu.

B ycnoBusix npeo0agarmiero TeopeTuIeckoro o0yueHus: 0053aTebHbIM YCIIOBHEM JIJIS
(GopMHpOBaHUs YMECHUN U HaBBIKOB SIBJIIETCS YCBOCHHE TEOPETHUYECKOTO MaTepualia, MOITOMY
BOIMPOCHI KOHTPOJISI TOJDKHBI TIPOBEPATh TOT TEOPETUUCCKUN MaTepHuall, COJCpKaHUEe KOTOPOTo



NPECTaBICHO B KOHCIEKTE JIGKIMU W yKa3aHHOW Jjuteparype. IlepedeHp paccMaTpuBaeMbIX
BOIIPOCOB I10 T€ME MPEroAaBaTesb (GOPMUPYET BO BPEMsI YTSHUS JIEKLINH.

[Io ypOBHIO CIIO)KHOCTM TIPEIyCMaTPUBAIOTCS  CaMble  pa3jMyHbIE  BOIPOCHI,
IPEIoIaraoIye BOCIPOU3BEICHHE U 3aKPEIJICHNE TEOPETUYECKOI0 MaTepuraa, poBEpKy ero
OCMBICJICHHUS, BOIIPOCHI HA 00001IIeHNe, aHAIHU3 U cuHTEe3 U p. O0s3aTenbHO PeyCMaTPUBAIOTCS
KOHTPOJIbHBIE BOIMPOCHI Ha MPOBEPKY YCBOCHHS OIPECIICHUI KIIOUEBBIX MOHATHH, 3HaHUE
¢axToB, TEOpUH, KOHIEIIUH, TO €CTh BCET'O TOTO, YTO OINPEENIIeT OCHOBHOE CO/IEPKaHUE TEMBI.

Bonpochkl u 3amaHust UIsi KOHTPOJS JTOJKHBI MO3BOJUTH CTYAEHTAM CaMOCTOSATENBHO
OTIpPENIeIUTh YPOBEHb YCBOCHUS Y4eOHOTO Marepuasa Mo TeMe, IPeACTaBICHHOrO B JEKINU, Ha
NPAaKTUYECKOM 3aHSITHU.

OcBoenne kypca «®usmonorusi pacTeHHil»  IpenycMaTpUBAaeT  BBITIOJHEHUE
naboparopHbIX. BeImomHeHus 1abopaTopHBIX padoT sBisieTcs o0s3aTenbHbIM. [IpemnonaBaTens
OCTaBJIIET 32 cO00I MpaBO BHIOMPATh T€ WIM MHBIC PabOTHI, BHIIOJHEHUE KOTOPBIX OH COYTET
1esecoo0pa3HbIM, B COOTBETCTBHH C TEXHUYECKUMHU BO3MOXKHOCTSMU Kadenpsl. JlabopatopHbie
pabotsl opopmIIsitoTes B paboueit TeTpaan. BaxkHast o0coOeHHOCTB paboueii TeTpaau — OTCYTCTBHE
ONKCAHMS OXUIAEMBIX pEe3yJbTaTOB M TOTOBBIX BBIBOJOB. Takoi MeTox pa3BHBAeT
CaMOCTOSITENIFHOCTh CTYIIEHTOB M CIIOCOOCTBYET 0Oo0jiee NMPOYHOMY YCBOCHHIO H3y4aeMOro
marepuana. [locime KpaTrkoro OOBSCHEHHUS BBHINMONHEHHS pabOTHl, a TaKKe Mep MO TEXHUKHU
0€30IaCHOCTH TPENOaBaTeNIeM, CTYACHTHI, MOJIB3YSCh TTOCOOUSIMH, BBITIOIHSIOT ONpPEICICHHYIO
pabory mo pabGouemy miuaHy. [lo OKOHYaHMM KaXKIOH TEMBI MPOBOISATCS KOHTPOJIBHBIC
MEPOTIPUSITHSL.

[Tpu ocBoeHUM Kypca GU3NOIIOTUN PACTCHUN HEOOXOANMO YUUTHIBATh, YTO 3aTPYAHECHUS
Yare BCero BO3HUKAIOT W3-32 HEIOCTATKOB B OCBOSHUH TeX AMCIUILINH, HA KOTOPBIX Oazupyercs
¥ C KOTOPBIMHU TECHO CBs3aHa (PU3MOJIOTHUS (aHATOMUS pAaCTEHHUH, 00Iast U OpraHuvYecKas XUMHS,
¢du3rKa, MOYBOBEJCHHE).

Cepbe3HBIM HEJIOCTATKOM, OCOOCHHO TPH CAMOCTOSITEIIbHON paboTe CTYJICHTOB, SBIISETCS
HEJIOTIOHUMAaHNE HEOOXOIMMOCTHU TOCTIEA0BATEIIbHOW  CUCTEMATHIECKON MPOPabOTKH yueOHOM
TUcIUTUHHEL.  [Ipopa®oTKy ciemyeT CTpOMTh Ha MOCIENOBATEIHHOM OCBOCHHH pa3JeliOB B
COOTBETCTBUHU C NpeasaraeMoi padbodeil mporpaMMoil U ¢ y4eTOM HMXKEU3JI0KEHHBIX YKa3aHUM.
PexomenryeTcst mpu 3TOM BECTH KOHCIIEKT, a 3aTPYAHUTEIbHBIE BOIIPOCH pemaTh, mpuderas K
MIOMOIIIM YY€OHHKOB, CIIPAaBOYHOM JINTEPATYPHI HITH MPETIOAaBATEIS.

[Ipu ocBoeHWM TepBOro paszzaena cleayeT pa3o0paTrbcss B OCOOCHHOCTSIX CTPOCHHUS
CyOKJIETOUHBIX CTPYKTYpP pPACTUTEIBHBIX KIETOK, ONpPEICNSIONINX MPOTEKaHHEe B HHUX
(U3HNOTOTHYECKUX TIPOIIECCOB. Y3IIOBBIMH BOIPOCAMH pa3/iena SBISIOTCS CTpOeHHUE, (PYHKIIUU
o6uononumepoB (JAHK, Oenka), mexaHu3mbl (epMEHTATUBHON M TE€HETHYECKOM pEeryJsiuu,
npUpojia dHepreTudeckoro ooMeHa. OCHOBHBIM HEIOCTATKaM MPH M3YYCHUW JAHHOTO pasfela
SBIISIETCS HE TMOHWMAaHHE TOTO, YTO OCHOBOH JFOOOTO (PM3MONOTHYIECKOTO IMpoIecca SBISIOTCS
BEIIECTBA W HYKIICOMPOTEH B, UX OCOOCHHOCTH, MEHSFOIIUECS TTO/T BIUSHUEM YCIOBHHA CPEIbI.
OHu  Takke  OOYyCIOBIMBAIOT  CHOCOOHOCTH  OpraHM3Ma K  CaMOpEeryjsiiud U
CaMOBOCIIPOM3BEICHHIO, K OOMEHY BEIECTB.

[Tpu ocBOeHMU pa3zerna Mo BOJHOMY PEXKHUMY PACTEHHM, MPEXKIE BCETO, CIEAYET MOHSIThH
3HAYeHWE BOJBI W OCOOCHHOCTEH ee (M3MKO-XMMHYECKHX CBOWCTB B  TIpoIleccax
KHU3HEAesITeNbHOCTU. BoaHbIi pexum oOecrieunBaeTcs TpeMs B3aUMOCBSI3aHHBIMU MPOLIECCAMU:
noctymienuem HoO, ee TpancnoptoMm M Tpancnupanueil. O4eHb BaKHO MOHSATHh MPUPOIY CHII,



o0ecreynBaroIuX BOAHBII 0OMEH (BOIHBINA U OCMOTHYECKHUH MTOTEHIINA, ABIXaHUE, [IUTOIIIA3Ma).
[Tpu 5TOM HEOOXOAUMO YYUTHIBATH, YTO BOAHBIN OOMEH SIBISIETCS TEM IPOIIECCOM, OT KOTOPOTO B
CYIIECTBEHHON CTETMEHM 3aBHCUT WHTEHCUBHOCTh MHBIX (DU3MOJIOTMYECKUX MPOIECCOB U
MPOAYKTUBHOCTb PACTEHUM.

N3yvass MexaHW3M MOIJIOIIEHUSI MHUHEPAIbHBIX DJIEMEHTOB, BXOJSALIMX B COCTaB BCEX
METabOIMYECKUX CHCTEM, OOECIEUYMBAIOIINX >KU3HEACATECILHOCTh PACTEHUH, HEOOXOIMMO
YUUTBIBaTh, YTO XOTSI MAaKpOIEMEHThl IIOCTYNAalOT B BOJHBIX PAacTBOpax, TEM HE MEHEE,
MEXAHU3MBbI UX IOIJIOIIEHUS OTJIMYHBI OT MEXaHU3MOB MOCTYIJIEHUS BOJbl. DTO OINpEAEIAeTCs
CBOWCTBAMHM HMOHOB KakK 3apsODKCHHBIX 4acTull. JloObIBaHME NMUTATEIbHBIX BEIIECTB BEAETCS B
OCHOBHOM 32 CUET aKTUBHOU pabOTHI IUTOTIIA3MEI C 3aTpaTol MeTabonudeckoi sueprun. OTcroaa
U TECHasl 3aBUCUMOCTb 3TOr'0 IPOIECCA OT AbIXAHMSI KOPHEH M YCIOBUH CpENbl, BIUSAIOIINUX Ha
JIbIXaHUE.

Cyl1iecTBeHHOH sBIsIETCST HEOOXOAUMOCTh YETKOrO IpeAcTaBiIeHUs o0 gopmax, B BHJE
KOTOPBIX MOIJIOMIAIOTCSI, TPAHCIIOPTUPYIOTCS MUHEPAJIbHBIE 3JIEMEHThI, 00 UX MPEBPAILECHUAX B
PacTeHMSIX, O CIOCOOHOCTH K PEYTUIIN3ALINN.

[IpoayKTUBHOCTH pacTE€HM, HACAKIAEHUI TECHO CBSi3aHA C COJAEPKAHUEM MHUHEPAIbHBIX
DJIEMEHTOB B TIOYBE M AKTUBHOCTHIO TIOYBEHHBIX MHUKPOOPTaHU3MOB (a30T(HKCATOPHI,
aMMOHU(UKATOpbl, HUTpuuxaropsl U Ap.). [lyrem BHeceHuss yAOOpeHHUH WM JPYTHUMHU
IpUEMaMH arpoOTEXHKH MOXKHO IOBBICUTH Iutogopoaue. I[loaToMy Ha 3T BOmpochl paszaena
JIOJDKHO OBITH 0OpAIIeHO Cephe3HOEe BHUMAHHME.

CriocobHOCTB K poTOCHHTE3Y — 3TO (PyHIAMEHTaIbHAS 0COOCHHOCTH KHU3HEACATEILHOCTH
3€NIEHBIX ~ PACTeHUH, KOTOpas  TPEACTaBisIeT CcOo00H  Tio0adbHBIA  OKUCIHTEIHHO-
BOCCTAHOBUTENIbHBIN IPOLIECC, HCHOJB3YIOUIMI CBETOBYIO JHEPrHIO COJIHLA JUIsl CUHTE3a
OpraHMYECKUX COEAMHEHUH (PEUMYILECTBEHHO YIIeBOI0B) U3 HeopraHnueckux Bemects — CO2
u H2O. Tlpu ocBoeHHnH 3TOro paszjena cleayeT MOClIeN0BaTEIbHO Pa300paThcs B CTPYKTYPHOU
opraHu3any (pOTOCHHTETHYECKOIo ammapara, MOHSITh CYIIHOCTb HMPOLECCOB CBETOBOW (hazbl
(doTocuHTE3a: MOTJIOIEHUS U MUTPAaLlM YHEPTHH CBETA, MpeoOpa30BaHuUs SHEPTUU KBAaHTOB CBETa
B DHEPIUI0 XUMUYECKUX CBSI3€H OPraHUYECKUX COEAMHEHUH, CONPSKEHHOTO ¢ 00pa30BaHUEM U3
Bozbl O2 u cunresoM AT® u HAJI®H». 3aTem crnenyer nepeiT K U3y4eHHIO TEMHOBBIX PEaKIINM,
rae npoucxoaut noriomienrne CO2 u 00pa3oBaHME KOHEUYHBIX IMPOJIYKTOB — YIJIEBOJOB U
aMuHOKHUCIIOT. Hanbonee TpyaeH 1715 caMOCTOSITEILHOTO U3ydeHus npoiecc ¢potoasixanus. [Ipu
M3YYEHHUU XJIOPOILJIACTOB cileayeT oOpaTUTh BHUMaHWE Ha TOT (aKT, YTO JAHHBIA OpPraHoM]
HENPEPHIBHO OCYILIECTBISAET POTOCUHTE3 MMYyTEM HAUITyUYlIero oOecrneueHus XJaopopuiia CBETOM,
norsomenust CO2, 0OTTOKA UK TIPEBPAIICHUS] MPOAYKTOB (POTOCHHTE3A.

Pa3zo6paBmince B MexaHusMe (U3MKO-XUMHUYECKHX MPOIECCOB, MOXHO MEPEXOJUTh K
M3YYEHHUIO BIIMSHUS BHYTPEHHUX U BHEIIHUX (aKTOPOB Cpeiibl HAa (POTOCHHTES.

[Ipu n3yuenuu paszaena «Jlpixanue pacTeHU» BaXKHO YSICHUTh SHEPTETUYECKYIO () YHKIUIO
JIBIXaHHsI, €T0 BCEOOIIHOCTh M HEOOXOJAMMOCTh IS MPOIECCOB KU3HeneaTeabHocTu. Ocoboe
BHUMaHUE CIIeJyeT YJIENHUTh MPU U3yYEeHUH XUMHU3Ma JbIXaHHUsS €ro SHEPreTHUYeCKONH CTOpPOHE —
nyTaM 00pa3oBaHusi Makpolspruyeckoro coeannenus ATP, sHeprermyeckoil 3¢ dekTUBHOCTH
pa3HBIX 3TANOB JBIXaHUS, €€ 3aBUCMOCTH OT TUIIA UCIIOJIb3yeMOro cydcTpaTa u npucyrctBus Oz.
Opnaxo, n3ydasi SJHepreTuyeckuii oOMeH, He cleAyeT YIycKaTh U3 BUIY TO, YTO MPH JAbIXaHUU
oOpa3zyercs psil IPOMEKYTOUHBIX MTPOAYKTOB, KOTOPHIE MOT'YT BOBJICKATHCSI B MHBIE BAXKHBIE TS
KHU3HEACSITEILHOCTH PEAKI[MN METaboIu3Ma.



[Tpu m3yueHun BIMSAHUS (PaKTOpa BHEUIHEW CpeIbl Ha JbIXaHHE HEOOXOAMMO TMPEKIe
BCEro OOpamiaTth BHUMaHME HA MX 3HAYEHUE JJIsI SHEPreTHYecKor 3(P(PEKTUBHOCTH JbIXaHHS,
IpsSIMOE U OMOCPEIOBAaHHOE UX JICHCTBHE.

MeToauyeckue yKa3aHHUsA CTy/IeHTaM 10 JUCHHUIIHHE
[IpodeccuonanpHas MOATOTOBKA B COBPEMEHHBIX BYy3aX CTPOUTCS IO HPHUHIUIY «OT

TEOPHH K MPAKTUKE», YTO co3faeT 0aszy /uid GOpMHUPOBAHUS YMEHUN M BIaJeHUH (HaBBIKOB) Ha
OCHOBE YCBOCHHUSI TEOPETUYECKOro Marepuana. VIMEHHO molsTomy cienyeT ocoboe BHMUMaHUE
YIAEIATh Ka4€CTBY YCBOEHUS TEOPETUUECKOTO MaTepraia.

W3ydyeHne qUCHUILIMHBI IPEAYCMATPUBAET JICKIIUOHHBIE U TPAKTUYECKUE 3aHATH, a TAKKE
CaMOCTOSITENIbHYI0 paboTy. M3yueHue Kypca 3aBeplIaeTcsi NPOMEXKYTOUHOW aTTecTaluei.
VYceneniHoe u3yyeHue Kypca TpeOyeT MOCeleH sl JEKIUi, akTUBHOW paOoThl Ha NMPaKTHYECKUX
3aHATHSX, BBINOJIHEHHS BCeX y4EOHBIX 3aJaHUi, 03HAKOMJIEHUSI ¢ OCHOBHOW U JTOTIOJIHUTEIbHON
JIMTEpaTypou.

Lenp nexkuuu — popMupoBaHre OPUEHTUPOBOYHON OCHOBBI 1151 TOCIIEAYIOIIET0 YCBOCHUS
CTyAeHTaMH ydeOHoro marepuana. Jlekuus B mpouecce HW3y4eHHUs IUCLUILIMHBI MO3BOJSET
IPEJCTaBUTh CTYJICHTY HOBBIH y4eOHBIN MaTepual, pa3bsICHUTh TEMbl, TPYHbIE Il HOHUMaHMS,
CHCTEMaTU3UPOBaTh y4eOHBI MaTepHrall, COPUEHTHPOBATh B CTPYKTYPE U COAEP)KaHUU Y4eOHOTO
nporecca.

B xone nexuuit npenojaBareib M3JaraeT U pa3bsACHICT OCHOBHBIE, HauboJee CIIOKHBIE
HOHATHUS TEMBbI, @ TAK)KE CBA3aHHbIE C HEH TEOPETUYECKHE M NPAKTHUYECKUe MpoOJIeMBbl, daeT
PEKOMEHIALUU Ul NPAKTUYECKOr0 3aHATUSA M yKa3aHUs Ul BBIIOJIHEHUS CaMOCTOSTEIbHOU
paboTHI.

B xozxe nekuMOHHBIX 3aHATHH oOywaromemycs HE0O0XOAWMO BECTH KOHCIEKTHpPOBaHME
yueObHoro Mmatepuana. OOpaiiaTh BHHUMaHHE Ha KaTeropuu, (OpMYIMPOBKH, PAaCKPBIBAIOIINE
COZIepKaHUE U3Y4aeMOU TUCLMILIMHBI, HAYYHBIE BBIBOJbI U IPAKTUYECKUE PEKOMEHAALINH.

Marepuan Kaxaod JeKIMM J0JDKEH ObITh HpopaboTaH: JOJKHBI OBITh BBIAETICHBI
OTIpeieNIeHus], TOHATHUS, 3aKOHBI, TEOPEMBbI U UX JIOKa3aTenbCTBa (Mpu Hanuuuu). JlomkHa ObITh
YCBOEHA JIOTUYECKAs CBA3b JJIEMEHTOB U3YYEHHOI'0 MaTepuara.

IIpu mapamnenbHO paboTe ¢ yueOHOH JMTepaTypol HEOOXOIUMO KOHCIEKTHPOBATH
npopabaTeiBaeMblii MaTepuall. Bce HEMOHATHBIE MOMEHTHI CleyeT 00s3aTelIbHO pa3o0paTh ¢
IpernoaaBaTesieM Ha 3aHsITHH WK B pamkax CP.

[TonroToBKa K JIEKIIMHU 3aKJIIOYAETCS B CIENYIOIIEM: MPOYUTANUTE yueOHbIM MaTepual 1o
TEeMe JIeKIIMM B Y4eOHHMKaxX M y4eOHBIX MOCOOUSX, YSACHHUTE MECTO M3y4aeMoOil TeMbl B CBOEH
npo¢eCCHOHATIBHON MOATOTOBKE, BBIMHUIINTE OCHOBHBIE TEPMUHBI, YACHHUTE, Kakue y4deOHbIe
AJIEMEHTBI OCTAIUCh JUIs BaC HESICHBIMM, 3aIIUIINTE BOIIPOCHI, KOTOPBIE BBl 3aJaJUTE JIEKTOPY Ha
JIEKLIVH.

[IpakTuyeckoe 3aHsATHE — (opMa OpraHu3anuu oOyudeHHs, KOTOpas HalpaBlieHa Ha
(dopMHpOBaHUE NMPAKTUUECKUX YMEHUH M HABBIKOB M SIBISIETCS CBS3YIOIIMM 3BEHOM MEXIY
CaMOCTOSITENIbHBIM ~ TEOPETHUECKUM OCBOEHHEM CTyJEHTaMHU Y4YeOHOW JUCHMIUIMHBI U
IIPUMEHEHUEM €€ TIOJIOKCHHMM Ha mpakTuke. IIpakThueckoe 3aHATHE I03BOJIAET Pa3BUTh Y
CTYACHTOB  TNPO(PECCHOHATBbHYIO  KYJIbTYpy M  NpO(EecCHOHAIBHYI0  KOMMYHHKALHIO.
[lpenoaBatenb B 3TOM Cilydae SIBJISIETCS KOOPAMHATOPOM OOCYKICHHUN MpeIoKEeHHBIX
NPAaKTUYECKUX 3a/aHUi, TOATrOTOBKAa KOTOPBIX sBIseTcs oOs3arenbHO. IlosTomMy Tema,
NPaKTUYECKHE 331aHUSI U OCHOBHBIE HCTOYHHUKH OOCYXIEHUS MpeIaratoTcs CTyAEHTaM 3apaHee.



Llenu oOCyXAeHUS U BBHITIOJIHEHUS 33/1aHUI HampaBJIeHbl HA (pOpMUpOBaHUE 3HAHUM, YMECHUN U
HaBBIKOB IPO(eCCHOHATBHOMN TOJIEMUKH U (hopMHUpOBaHKE KoMIeTeHIMii. Ha sTane moaroroBku
JOMUHHUPYET CaMOCTOSTENbHAs paboTa CTYACHTOB IO PEIICHUIO MpOoOJieM W 3aJaHuil, a B
IIPOLIECCE 3aHATUS UIET AKTUBHOE O0CYX/I€HHE, TUCKYCCUM U BBICTYIUIEHUS CTYJEHTOB, [JI€ OHU
0] PyKOBOJICTBOM IIPEIIOIaBaTeNs IeIat0T 0000IIAI0IIIe BEIBOIBI U 3aKITFOUCHHSL.

3Has TeMy NMPAKTHYECKOTO 3aHATHS, HEOOXOAUMO TOTOBUTHCS K HEMY 3a0JaroBpeMeHHO:
YUTATh PEKOMEH/IOBAHHYIO U JIONOJHUTEIBHYIO JINTEPATYPy, KOHCIEKT JIEKIIMI, METOAUUYECKUE
YKa3aHUd K IHPAKTUYECKUM 3aHATHSAM, CTPYKTYpUPOBAaTh MaTepuall, COCTaBJIATh CJIOBaph
TEPMHHOB, OTBEYaTh HAa KOHTPOJIbHBIE BOIIPOCHI, pelIaTh CUTyallMOHHBbIE 3aja4u U T.n. Ha
IIPAKTUYECKOM 3aHSATHUM Bbl MOXKETE IMOJIYYUTh KOHCYJBTALMIO IPENOJaBaTeNsl IO JIHOOMY
y4eOHOMY BOIPOCY U3y4aeMOI TEMBI.

Ilon camocTosTenbHOM pabOTON CTYJEHTOB NOHMMAIOT Y4YEOHYIO JI€ATEIbHOCTh
CTYJEHTOB, KOTOpasi OpraHM30BaHa IMPENOoJaBaTesIMU, HO OCYLIECTBISIETCS CTYAEHTOM 0e€3
HEIOCPEJICTBEHHOI'O y4dacTusl IMpernojiaBarens B yueOHOW JAeATeIbHOCTH CTyleHTa. Bce Buubl
CaMOCTOSITENIbHOW pabOThl CTYACHTOB IO AMCUUIUIMHE TPEACTABICHBI B (POHIEC OLEHOYHBIX
cpenctB. Yerkasi opraHu3anus CaMOCTOSATENBHON paboOThl CTYJACHTOB jaenaeT ee d((HEeKTUBHOM.
OT0 0becreunBaeTCs MPEAOCTABICHHEM CTYICHTaM: YIeOHBIX H Y4€OHO-METOAMYECKUX TOCOOHIA;
TEMAaTUYECKHUX TUTAHOB JIEKLIUH, TPAKTUYECKUX 3aHATHH, 00pa3I0B KOHTPOJIBHBIX padOT, TECTOB,
KEWCOB M JIp.; MEpPEeUHsl 3HaHUW M YMEHHM, KOTOPHIMH OHU JIOJKHBI OBJIAJETh NPU U3yYEHUU
JUCLUIUIMHBI, HH(OpMalUMKW O MpOLeAype caayd 3adera U IK3ameHa u Jap. OTBeTsl
IPEJICTaBIISIIOTCS B NUCbMEHHOW (hopMe (II€4aTHOM, HENOCPEACTBEHHO NPEIOAaBaTesto, WIN
AIIEKTPOHHOM).

CamocrosiTenbHas padoTa CTyJIeHTa SBJISETCSI OCHOBHBIM CPE/ICTBOM OBJIa/ICHUS yUYEOHBIM
MaTepuaioM BO BpeMs, CBOOOJHOE OT 00s3aTeNbHBIX YU€OHBIX 3aHATHI. OHa BKIIOYAET B ceOs
BBITNIOJTHEHHUE Pa3IMUHOr0 poJia 3aJaHHii, KOTOpble OPUEHTHPOBAHBI Ha OoJiee TIIy00KOe YCBOEHUE
MaTepuaia Hu3ydaeMod IUCHUIUIMHBL [lo kaxmoill Teme ydyeOHONW AMCHMIUIMHBI CTyJEHTam
MpeJiaraeTcsl IepeueHb 3aJaHui JJI1 CAaMOCTOSITEIbHOM PaOOTHI.

K BbImOJNIHEHHIO 3aaHUM UIsI CAMOCTOSTENIBHONW pabOThl MPEIBSIBISIOTCS CICTYIOIINE
TpeOOBaHUA: 3aJaHusl JOJDKHBI HUCIOJHSTBCS CAMOCTOSITEIBHO M TNPEACTaBIATHCA B
YCTAaHOBJIEHHBIH CpPOK, a TaKXe COOTBETCTBOBATb YCTAHOBJIEHHBIM TpPEOOBAHUAM IO
opopmiennto. CTyneHTaM ClleyeT: pyKOBOJCTBOBAThCS TpauKOM CaMOCTOSITENIbHON paloThl,
BBIMIOJHATh BCE IIJIAHOBBIE 3a/1aHUs, BbIJIABa€Mble MpernojaBaTesieM Al CaMOCTOSITEIbHOTO
BBITMIOJTHEHMSI, U pa30MpaTh HA CEMUHApaX M KOHCYJbTALUAX HESICHbIE BOMPOCHI; MIPH MOATOTOBKE
K 9K3aMEHYy MapajilelIbHO MpopadaThiBaTh COOTBETCTBYIOIINE TEOPETHUECKHE U MPAKTUUYECKUE
pas3ziesnbl TUCUUIUIMHBI, (PUKCUPYS HESICHBIE MOMEHTHI JJISl UX 00CYXK/IeHUS Ha KOHCYJIbTALUU C
npernojaBaTesieM.

CamocrosiTennbHass paboTa  CTYIEHTOB  SIBISIETCS  00OS3aTENBHBIM ~ KOMIIOHEHTOM
00pa30BaTeNbHOTO IMpolecca, TaK KaKk OHAa OO0ecleyuMBaeT 3aKpeIyieHHe IOoJydaeMblX Ha
JIEKIMOHHBIX 3aHSATHUAX 3HAHUI MyTeM NMPUOOpPETEHHs] HaBBIKOB OCMBICIICHUS U PACHIMPEHUs] MX
COJIep’KaHusl, HaBBIKOB PEIICHUS aKTYalbHbIX NMpoOjeM (QOpMHUpPOBaHUS OOLIEKYIbTYPHBIX U
npohecCHOHANBHBIX KOMIETEHIIUH, HAyYHO-UCCIIE0BATENbCKON 1eATeIbHOCTH, MOATOTOBKH K
ceMHUHapam, JlabopaTOpHbIM paboTaM, caue 3a4eTOB U IK3AMEHOB.



IlonroroBka K MPOMEKYTOUHOM aTTECTallMM BEAETCA Ha OCHOBE IIOJyYEHHOTO
JEKIIMOHHOTO MaTepuajla W PEKOMEHJOBAaHHOW JIMTEpaTyphbl, OCMBICICHHS pPa0OThI Ha
NPAaKTUYECKHUX 3aHIATUAX U CAMOCTOSITEILHONU PaOOTHI.

Ha camocrosTenbHOe HM3yyeHHME B COOTBETCTBMM C TEMATHKOM JIEKIMH BBIHOCATCA
CJIEYIOIIKE BOIIPOCHI.

Pazgen 1. Bxiag pycckux yd4eHBIX B CTAHOBJICHUE U Pa3BUTHE (PU3UOJIOTHU PACTCHUIN KaK
Hayku. @U3MONIOTHUsl PaCTEHUH — TEOpPETHYECKas OCHOBA PAllMOHAJIBHOIO 3EMJICIIOJIB30BAHMSL.

Pa3nen 2. CtpoeHne u QyHKIIMH OPTaHOMIOB PAaCTUTEILHOU KiIeTKU. KieTouHas creHka:
XUMHUYECKHH COCTaB, CTPYKTypHas OpraHW3alusi, yAbTPACTPYKTypa M (U3NYECKHE CBOMCTBA.
OYHKIMK ¥ 3BOJIONHUS KJIETOUHOH cTeHku [Inazmonmecmer. OOpa3oBaHre W POCT KIETOYHOMN
CTEHKU. ['manormnasma Kak KoJUIOMJHas cucrema. /[BuxkeHue ruajiorniasmsl.

Pa3nen 3.®u3nueckue 1 XUMUYECKUE CBOMCTBA BOJbL. MOJEKYISIPHOE CTPOEHUE BOJIBI.
CocrosHue Boapl B pacTBopax. OcoOEHHOCTH BOJHOTO OOMEHA pa3jIMYHbIX TPYII PAaCTEHUM:
KCcepoduTHI, ME30(PUTHI, THIAPODUTHI.

Paznea 4. Xnoporutactel. OCHOBHBIE 3JEMEHTHI CTPYKTYpPBI XJIOPOIUIACTOB (IBOMHAS
MeMOpaHa, MaTpUKC, THJIAKOUbI, TpaHbl). OHTOreHe3 xjoporuiacToB. IIurmMenTsl poTocunTesa.
OcobeHHOoCTH ~ (OTOCHMHTETHYECKMX  NUTMEHTOB Y pa3jM4YHBIX TPYII OPraHU3MOB.
Kommnencatopnas xpomaruueckas aganramus. Ocodennoctu opranmzanuu JTL doTtocunresa y
npo- u ’ykapuot. Perymsmusa ¢orocunrernueckor accummisiiiuu CO2 y pacTeHUN pa3IMUHBIX
HKOJIOTHYECKUX Tpymi. Dkojorus (orocuHTe3a. DOTOCHHTE3 B YCIOBHSX IMPOMBIIUICHHON
(UTOTPOHUKU U B 3aMKHYTBIX CUCTEMAaX >KU3HEOOECIIEUECHUSI.

Pa3nea 5. Meroab! onpeieneHust 1bIXaTelbHOI0 Ta3000MEeHA y paCTEHUH.

MuTtoxonnpuu. X ctpykTyp u QpyHkumu. MizmMeHeHune ynpTpacTpyKTypbl MUTOXOHIPUN B
3aBUCHUMOCTH OT (DYHKIIMOHAJIBHOIO COCTOSIHUS opraHu3Ma. COOTHOILIEHUE Pa3IMYHBIX MyTel
aCCUMWIALIMKA YIJIEBOJIOB B 3aBUCHUMOCTH OT (akTopoB cpelbl. OCHOBHBIE  IOJIOKEHUS
XEMHOCMOTHYECKOW TEOpHUHM comnpshKeHHss Mutdemna. MeToabl OnpeneeHnsl COCTaBISIONINX
JIBIXaTEJILHOTO ra3000MeHa.

Paznesn 6. IlouBa Kak HMCTOYHHMK MHHEPAJIBbHBIX 3JIEMEHTOB. TBepaas (a3a IMOUBHI,
MOYBEHHBIN PacTBOP, COCTaB U CTPYKTYpa MOYBEHHOTO MOIJIOMIAIONIEro KoMiekca. McTouHnku
azota mya pacteHuil. CumbOuoTudeckass (ukcanus MoJeKyJIspHoOro azorta. BogHas, necyanas u
MOYBEHHAsl KYyJbTYphl: MX NpUMEHEHUEe B Qu3nosiorun pacteHuil. llurarenbHble cMecH.
@U3NOIOTUYECKH  KHUCJIbIE W (U3MOJIOTMYECKH OCHOBHBIE COJIN. I'unpomnonuxka.
OU3NOIOTUYECKHE OCHOBBI NMPUMEHEHUS YAOOpEHUH.

Paspnen 7. Poct pacrennii u cpena. Kiierounsle ocHOBBI pocTa. @a3bl pocTa KJIETOK U UX
XapaKTepUCTUKU. VI3MeHeHusT MOp(OJIOruy U MeTaboIu3Ma MU MPOXOKICHUH KaKIou (a3bl.
[ToHsiTHE O KIETOYHOM LIUKJIE, BIUSHHUE PAa3IMYHBIX ()aKTOPOB Ha JieJIeHHE KIeTOK. PUTOrOpMOHBI
(aykcuHBI, THOOEPEITUHBI, ITMTOKUHUHBI, a0CIIM30Basi KUCJIOTA, dTUJIEH, OpPacCHHOCTEPOUIbI):
UX CTpOeHHe, OWOCHHTE3, TPaHCHOPT, ¢u3nosoruyeckoe aeiicraue. Tponusmel (hoTo-, reo-,
AIIEKTPO- U TepMoTponu3mbl).  ['opMoHanbHas  mpupoia  Tpomnu3moB.  Hacrtum.
CeilicMOHACTHYECKHE IBVMIKECHUS.

Tembl pedepaTon

Pedepar — xparkoe onucaHue perieH3upyeMoro TeKCTa ¢ HaOOpOM KIIIOYEBBIX CJIOB U
OCHOBHBIX ITOJIOKECHHUU.



Tema pedepara BbIOMpaeTcsi U3 PEKOMEHIOBAHHOTO CIUCKA WM MO MPEIOKEHHIO
cTyneHTa (C coriacusi mpernojaaBarens). PedepupoBanue MOXKeT OBITh MOCBSAIIEHO YacTHOM
npobiemMe WiIn coiepkarTh 00O0OIIEeHHE Pa3IUYHBIX TOYEK 3PEHUs IO onpeneneHHoi teme. OT
OOBIYHOTO KOHCIIEKTHPOBAaHUS HAYYHOH JMTepaTypsl pedepar OTIMYAEeTCs TEM, YTO B HEM
U3JIAaraloTCsl (COMOCTABIIAIOTCS, OLICHUBAIOTCS) PA3JIMUHBIE TOYKM 3pPEHUS Ha aHAIU3UPYEMYIO
npobieMy W TpU OTOM COCTaBHTENb pedepata  ONpeleNseT  CBOE OTHOIIEHHE K
paccMaTpuBaCMbIM HAYYHBIM IIO3UWIUAM, B3IJIIAaM MWW OIPCACICHUAM, IIPUHALJIC)KAIIUM
pasin4YHBIM aBTOpaM. MccienoBarenbCckuil xapakrep pedepara HpeACTaBIseT ero OCHOBHYIO
HAy4YHYIO LIEHHOCTb.

Taxoke pedepaToM Ha3bIBAIOT KPATKOE HM3JIOKEHHE HAYYHOH CTaThbH WM MOHOTpaduu.
Takoil pedepaT BKIIOYAET OCHOBHOE COJACPKAHWE TIEPBOMCTOYHUKA C 00s3aTEIHHBIM
YKa3aHUEM TOYKU 3PEHMsI COCTABMUTENS, MO3ULMHU, C KOTOPOW OH paccMaTpHUBAacT MpoOiIeMy.
Hwxke npuBeneHsl peKOMEHIyeMble TeMbl peepaToB M3 BCEX pa3leiioB AMCUUILUINHBL
OcHOBHbBIE CYOKJIETOYHBIE CTPYKTYPbl PAaCTUTENIbHON KIIETKH.

Mutoxonapun. CTpyKTypa, XUMMAYECKHIA COCTaB, (YHKIIMOHAIbHAS aKTUBHOCTb.
BakyousipHas cucrema

Bnusaue ¢axTopoB BHemIHe# cpeabl Ha pabOTy HUIKHETO KOHIIEBOTO JBHTATEIIs.
MexaHu3Mbl afantaluy pacTeHUM K JEQUIUTY BIIArd.

IIpupona 3acyxOyCTOWYHMBOCTU PaCTEHUM.

duznonornyeckre OCHOBEI OpOLICHUA.

I[efICTBHG U30bITKA BJIard U MEXaHU3MBI aaanTanyvy K HEMY.

© o N kDR

Cucrema B3auMOJIEHCTBUS «KOPEHB-IIOYBAY.
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. Mexann3m HOrJIOIICHWS HOHOB.
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. Kuneruka MMponecCoOB MOTJIOLICHUA.
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. Cepa.
. Docdop.
. Kanuii, ero 3HaueHne B 0OMeHe paCTUTEIILHOTO OpraHu3Ma.
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. Kaagpuii.
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. Marauii.
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. PGFYJ'ISIHI/ISI KJICTOYHOTI'O AbIXaHU.

[EEN
oo

. HYTI/I OKHCJICHHA OPraHUYCCKUX BCIICCTB B KJICTKC.

[EEN
[(o]

. DBOJIOIUS CTPYKTYPHI (POTOCHHTETUUECKOIO anmnapara.

N
o

. Perymsiiust GuocunTtes3a pOTOCHHTETUYECKUX MUTMEHTOB.

N
-

. OBommotus (oToCHHTE3a. XeMOCHHTE3. bakTepranbHblil HOTOCHHTES.

N
N

. KynpTypa pacrenuil.

N
w

. AuddepeHunpoBka KJIETOK M TKaHEW: KOMIETEHLUS U JeTepMUHAIUS.

N
D

. MonexynspHble OCHOBBI JEHCTBHSI TOPMOHOB M HWHTHOUTOPOB pPOCTA PACTEHUHU.
25. ®oroneproan3m. Poirb GUTOXpOMHOMN CHCTEMBI B (POTOTIEPHOIMUECKIX PEAKIIUSIX.
26. JlerepMuHAIMs TI0JIa Y PACTCHHIA.

8. O0ecneuyenune 00pa3oBaTeJHLHOI0 NMPOLECCA IJIS JIMI C OTPAHMYEHHBIMU

BO3MOKHOCTAMMU 3/10POBbA U UHBAJIMAOB



B xozxe peanu3zanuu JUCHHUILTAHBI HCTIONB3YIOTCS CICAYIONIUE TOTIOTHUTEIbHBIC METO/IbI
00ydYeHHsI, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIlMi OOYJarOIIUXCS B
3aBUCUMOCTH OT UX UHIUBUIYAJTbHBIX OCOOCHHOCTEH:

® JUIS CIENBIX ¥ CTa00BUISIINX:

- JeKnuu O(GOPMIIIOTCS B BHJE JJICKTPOHHOTO JIOKYMEHTA, IOCTYIMHOTO C TOMOIIBIO
KOMIIBIOTEPA CO CIIEeIUATN3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

- TMCbMEHHBIC 33JlaHUs BBIMOJHIIOTCA HA KOMIIBIOTEpE CO CHEHUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYCHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrnieunBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jirokc;

- Qs BBITIOJNHEHUS 3aJlaHusl TMPU HEOOXOJUMOCTH MPEAOCTABISCTCS YBEIMYHUBAIOIICE
YCTPOMCTBO; BO3MOKHO TaK>Ke€ UCIOJIb30BAHUE COOCTBEHHBIX YBEJIMUUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIC 3aJ1aHusT OPOPMIIIOTCS YBEIIMUECHHBIM MIPU(TOM;

- 9K3aMEH | 3a4€T MIPOBOISATCS B YCTHOU (DOpPME MITH BBITIOTHSIIOTCS B TUCHbMEHHON (hopMe Ha
KOMITBIOTEPE.

® I MIYXUX U CIA0O0CIBIIIANINX

- Jekuuu Oo(OpMISIOTCS B BHUAE SJIEKTPOHHOTO JOKYMEHTa, JUOO0 MpPeaoCTaBIseTCs
3BYKOYCHUJIMBAIOIIAs anmnapaTypa HHAUBHUIYaTbHOTO MOIb30BaHMUS;

- IMCbMEHHBIE 3a/IaHUs BHIMOIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOH dopMe;

- 9K3aMEH M 3a4€T MPOBOJIATCS B MUCbMEHHON (JOpME Ha KOMITBIOTEPE; BOZMOKHO IMPOBEICHUE
B (hopMe TECTHPOBAHUSI.

e JUIS JIUI C HAPYLIECHUSIMU OMOPHO-IBUTaTEILHOTO anrapara:

- JeKIUU O(QOPMISIOTCS B BHUAE JJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM TPOTrPAMMHBIM 00ECTICUCHHEM;

- TIMCbMEHHBIC 33JlaHUS BBITIOJHIIOTCA Ha KOMIIBIOTEpE CO CHEIUATU3UPOBAHHBIM
MIPOrpaMMHBIM 00€eCIIeYeHUEM;

- 9K3aMEH | 3a4ET MPOBOSTCS B YCTHOM (hOpMe MIIH BBITIOTHSIOTCS B TUCBMEHHOU (popme Ha
KOMITBIOTEPE.

[Ipu HE0OXOMUMOCTH MPEAYCMaTPUBACTCS YBEIMUYCHHE BPEMEHH JIJIsI TOATOTOBKH OTBETA.

[Ipouenypa  mnpoBeneHHUs  MPOMEKYTOYHOM  arTecTauuu A oOyvarommxcs
YCTaHABIMBAETCS € YYETOM UX HUHAMBUIYAIBHBIX ICHUXO(U3NYECKUX OCOOEHHOCTEM.
IIpomexkyTodHas arTecTanus MOKET ITPOBOAUTHCS B HECKOJIBKO JTaIlOB.

[Ipu mpoBeneHun mporeaypsl OLEHUBAHMS PE3YIbTaTOB O0y4YeHHS MpeaycMaTpuBaeTCs
UCIIOJIb30BaHME TEXHUYECKUX CpEACTB, HEOOXOIUMBIX B CBSI3U C HHIUBUAYAJIbHBIMHU
0COOEHHOCTAMHU O0YYarOMIMXCsl. DTU CPEACTBA MOTYT OBITH MTPEIOCTABIECHbl YHUBEPCUTETOM, HIIN
MOTYT HCIOJIb30BaThCsl COOCTBEHHbIE TEXHUUECKHE CPEJICTBA.

[IpoBenenre mpoueAypbl OLEHUBAHUS  pe3ylIbTaToB  OOy4YeHHUS  JIOMYCKaeTcs C
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHUH.

ObecneunBaeTcss 10CTyl K MHGOPMALMOHHBIM M OMOIUMOrpagHUueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBBS U BOCTIPUATHUS HHPOPMAIUH:

® IS CHEMNBIX U CIIA00BUIAIINX:



- B IEYaTHON (opMe yBEITHMUEHHBIM MIPU(TOM;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

® ISl TIYXUX U CIa0OCIbIIIAIHX:

- B Ie4aTHOH opMme;

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.

e U OOYYAIOIIMXCS C HAPYIICHUSIMU OIIOPHO-/IBUTATEILHOTO arrapara:
- B Ie4aTHo# dopme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

YueOHbIe ayauTopun Ui BCEX BHUOB KOHTAKTHOW M CaMOCTOSITEIbHOMN pa6OTbI, HaydHas
OubIHMoTeKa U HMHBIE IIOMCIICHUA 1A 06yquI/151 OCHAllICHBbI CIICIIHMAJIbHBIM O60py,HOBaHI/IeM n
y‘le6HHMI/I MCCTaMH C TCXHUYCCKUMU CPCIACTBAMU O6y‘IeHI/IH.

9. MarepuaibHO-TEXHUYECKOe o0ecneyeHne TUCHUIIHHBI (MOAYJIA).

JIeKLIMOHHbBIE 3aHATHUA MPOBOJATCS B ayIAUTOPUAX, IPEIOCTABISIEMbIX JIEKaHATOM
¢dakynbTeTa B COOTBETCTBUH C PACIIHCAHUEM.

Ilpakmuyeckue 3auamus npogooaAmcsa 6 Jadbopamopuu Gu3uoIo2uU pacmenuti u
Mukpobuonocuu Ha OTHETBHBIX 3aHATHAX HEOOXOIMMBI BHICONMPOCKTOP C SKpaHOM (WK
KOMITbIOTEPHBI KJ1acc).

Crnenmanu3upoBanHas aynuTopus: ayn. 214 — mabopatopusi GU3HOIOTHN PACTCHUNA U
MHUKPOOHMOJIOTUU: METOAMYECKas JINTepaTypa, MUKPOCKOIbI, HA0Ophl pEaKTHUBOB U KpacHUTENeH,
KYJIBTYPbl MUKPOOPIaHU3MOB, HA0Opbl XMMHUYECKON MOCYAbl (KOJObI, TPOOMPKH, CIUPTOBKH,
yamky [lerpu, OOpeTKH, MOTOMETPbI) U T.A.), IUINTKU JJs1 HarpeBaHMsl, CYIIMJIbHBIE HIKAQBI,
TOPCUOHHBIE BEChl U TEXHUYECKUE BECHI, MPUOOPHI IJIs JbIXaHUS, KOJUIEKIHS KUBBIX PacTeHUN
JUI IpoBe/ieHus J1ab. padoT, ITAaTUBHI AJs MPOOUPOK; HayuyHas 6ubnuoreka AI'Y, ayn. Ne 129 —
KabuHeT oOyyarolmX KOMIBIOTEPHBIX TexXHoOJoruil (¢akynbprera ecrecTBo3HaHus (15
KOMITBIOTEPOB C BBIXOAOM B MIHTEpHET).

Cnucoxk Tad/un
PacturenbHas knerka-4 tadi.
[Toctynienue BeniecTs B KIETKY - 2 Ta0II.
[Toctymnienue BoJbl B KIETKY - 2 TabII.
Crpoenne MmeMOpaH KJIETKH - 2 Tall.
XUMHUYECKOE CTPOEHHUE MPOTOIIa3MBbl - 2 TaoJI.
Ocmomerp - 2 Tabi.
PactuTenbHas kiieTka Kak OCMOTHYECKasi cUcTeMa - 3 TaoJl.
CrtpoeHue MOJIeKys BOABI U €€ CTpYKTypa - 2 TabJ.
KopneBoe nasnenue - 2 Ta0m.
ITytu Boabl B pacTeHUU. - 2 TabI.
[IpucaceiBaromas cuia JIMCThEB. - 2 Ta0I.
CpaBHEHHE TpaHCIIMPALMU U UCTIAPEHMS C OTKPBITOW BOAHOM IIOBEPXHOCTH. - | T.
CtpoeHue KOpHEBOM CHCTEMBI. - 2 Ta0I.
ITnay u ryTTanus pacteHui. - 2 Tabi.
MexaHu3M KOpPHEBOTO J1aBleHus. - 2 Ta0l.
®opMbl BOABI B ITOYBE. - 2 Ta0II.
VYcrbuila, MeXaHU3M YCThUYHBIX JBWKEHUU. - 1 TaOm.
Crpoenue nucTa Kak opraHa TpaHCOUpauu. - 1 Tadr.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
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.

CyTouHBIN X0 IBM)KEHUS YCThUIL. 1 TaOmI.

Brnusinue o6e3BoxuBaHus Ha pacTeHue. - 1 Tadm.

DKOJIOTUYECKHE TPYIIIBI PACTCHUM. - 2 TalII.

Kcepomopdnas ctpykrypa pacrenuid. - 1 Tadi.

[IpenmoceBHOE 3aKanuBaHue pacTeHui. - 1 Tab.

Omprt [Ipuctiu. - 2 Tadi.

XJ0pOIUIaCThl, X CTPOEHHE U COCTaB. - 3 Ta0JI.

CtpoeHue NTUTMEHTOB JIMCTA. - 4 TaOJI.

CrexTpsbl norsouieHus xiaopopumia. - 1 Tadm.

buocunres xmopoduiia. - 3 Tad.

OUKOOUTUHBL. - 2 Ta0M.

[Tornomienne KBaHTOB cBeTa XJIOPOGUILIOM. - 4 TabII.

®doronu3 BOJEL - 2 TabI.

Dddext Dmmepcona. - 2 Tad.

dorocuaTeTHYCCKOE (hoChHOoprIHpoBaHUE. - 2 TAOII.

Cxema ['oBuHIKH. - 2 Ta0MI.

DBOJTIOIHS MPOLIECCOB YTIAEPOJHOTO MUTAHUSA. - 1 TadI.

OTL dorocunTesa. - 1 Tabdn.

MeTtonsr yaera poTocuHTE3A. - 4 TaOJI.

Temuoas (aza ¢potocunresa. - 3 TadII.

Cxema KanbBuna. - 2 TabI1.

ITyte Ca. - 2 TaOm.

[TpoxyxTs! poTocuHTE3A. - 2 TAbM.

KoaddunmenT ucnonp3oBaHus COMHEYHOM SHEpruu. - 1 Tadm.
JlHeBHOM X0/ poTOCHHTE3A. - 2 TaOII.

MuHepanbHbI€ 2JIEMEHThI pacTeHul. - 1 Tadm.

CocraB 30116l pacTeHUM. - 2 Ta0I.

Bereranuonnsiit meron. - 1 Tabm.

Boansle KynbTypsl. - 2 TabII.

CrepuibHble KyIbTyphl. - 1 Tab.

MexaHu3M NOCTYIIIEHUS COJlel B KOpeHb. - 1 TaluI.

AHaTtomuueckoe u MOp(oIoruyeckoe CTpoeHNe KOpHs. - 2 TalJI.
CuroBuaHble TPYOKH U APYTUE 3JIEMEHTHI (hJ103MBI. - 1 TabII.
CumbuoTHUYECKHE U HECUMOMOTHYECKUE a30TPHUKCATOPHL. - 1 TadJI.
AMMUIBI pACTEHU U AMUHOKHCIIOTHI. - 2 Ta0JI.

AMUHUPOBaHUE U TIEpEaMUHUPOBaHUE. - 2 Ta0l.

VY KIJIOHSAIOIIMECS TUIIBI a30THOTO MUTAHUS. - 2 Ta0J.

Cxema myTel MOCTYIJICHUS] MUHEPAIbHBIX BEIIECTB B pacTeHHE. - 2 TalJL.
Pacnpenenenne MUHEpATBFHBIX YJIEMEHTOB B PACTCHHU. - 2 Ta0II.
Cumrnact u anoracT. - 1 Tab.

KonTaktHOoe nmormnomenue. - 1 Tabi.

[Tyt MPOHUKHOBEHUS MUHEPATBHBIX B-B B KJIETKY. - 2 Ta0.

Poitb KOpHEBBIX BOJIOCKOB B MOTJIONIEHUH MUHEPAIBHBIX BEIIECTB. - 1 Ta0I.
[Ilkana onpeaeneHus NOTPeOHOCTH pacTeHUI B MUHEPAIbHOM MTUTaHUU. - 1 Tab1.
Bnustare pH mouBsl Ha yCBOGHUE MUTATEIHHBIX BEIIECTB PACTCHUSMHU. -1 TaOII.
Mukopwusa 1 MUKOTPO(HBIHN MyTh mUTaHus. - 1 Tabm.

[NocTyminenne MUHEPATBHBIX AJIEMEHTOB B pacTeHue. - 1 Tad.
JlelicTBUE Ha pacTeHHE HEJJOCTAaTKa OT/AEIbHBIX MUHEPAIbHBIX 3JIEMEHTOB. - | TabI.
MeTob!l onpeeNIeHHs MUTATETHHOTO IOCTOMHCTBA ITOYBEIL. - 2 Ta0JI.
AT® - ctpykTypa u 6uocuHTes. - 1 Tad.

JlpixarenbHblil K03 GUIMEHT. - 2 Ta0.

[Tytu npixatensHOro oOMeHa. - 1 Tabu.



71. I'nmukonus. - 2 tadi.

72. ['eneTnveckas CBsI3b IbIXaHUS U OPOKEHHUS. - 2 Ta0JI.

73.  Tumnsl Opoxenust. - 2 Tad.

74.  Huxn Kpebea. - 3 Tadm.

75. MHUTOXOHAPHH, X MHUKPOCKOITMYECKasi CTPYKTypa. - 2 Tabd.
76. JlpIxaTenpHas nenb. - 3 Tadi.

77.  OKUCIUTENbHO-BOCCTAHOBUTENIBHBIM MOTEHIHAN. - 2 Ta0JI.
78. CtpykTypa asixateiabHbIX GpepMeHToB. - 10 Tadm.

79.  OxwucnurensHOoe hochopunupoBanue. - 2 TabI.

80. Ces13p nukiia Kpedca u 1bIXaTeabpHOTo IUKIA. - 2 Ta0I.

81.  Dueprermueckuii 6ajJaHC ABIXAaTEIBHOTO OOMeHa. - 3 TaluI.
82.  Ilenrto3odocdaTHblil TyTh IBIXaTEIBHOIO OOMEHa. - 4 TaOII.
83.  I'mokcanarHbIN MyTh ABIXaTEIBLHOTO OOMEHA. - 3 Tadm.

84. Mertoapl M3ydeHuss THTEHCUBHOCTH JIbIXaHHUS. - 3 TaOJI.

85.  ®a3bl pocTa, pOCT KIETKH. - 1 Tad.

86. Bonwmas xpuBast pocrta. - 2 TadII.

87.  Meronpl uzydyeHus pocra. - 1 Tabi.

88. CranuifHOe pa3BUTHE PACTEHUH. - 2 TaOJI.

89.  IlomsipHOCTS. - 1 TabMI.

90. dortonepuoau3m. - 2 TaoII.

91.  T'opMoHanbHas KOHIENIMS LIBETEHU. - 1 TabII.

92.  KynbpTypa U30IMpOBaHHOI TKaHH. - 1 TalOI.

93.  Aykcunbl, TuOOepeIuHEIL. - 1 TadI.

94, MexaHu3M ropMOHAIIbHOM peryisuu. - 1 Tabi.

95.  T'mnoteTtnueckas MOJEb PETYISIIIUU T€HOMA Y 9YKapuoT. - 1 TadI.
96. O1m010TBOPEHUE pacTeHUM. - 1 Tad.

97.  Ilpopacranue cemsiH. - 1 Tab.

98.  BnwusHue cBera Ha pocT pacTeHui. - 1 Tad.

99 PocToBbie koppensuu - 1 Tadm.

100. Perenepanus y pactenuil. - 1 a6

101. JIBmxenwue y pactenuii. Tpornusmel. - 1 Tadm.
102. T'eorponusmsl. - 2 TabI.

103. ®otoTponm3m. - 2 TalduI.

104. T'mapotponusm. - 1 Tabm.

105. CeiicmonacTuu. -1 Tabm.

106. Hukrtunactuyeckue ABMKEHHs. - 1 TaOI.
107 . CraronutHas Teopus. - 1 Tab.

108 . KieTrku B nmokosiemMcs COCTOSIHUM. - 1 Tabi.
109. Bwuasl ranoduros. - 1 Tadm.
110.Kcepomopdnas ctpykrypa. - 1 Tad.
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