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HosicHUuTeIbHASA 32ANIMCKA

Pabouas npoecpamma no @uzuonocuu pacmenuti cocmasieHa 8 COOMEEMCMEUU C
mpebdosanuamu @I'OC BO no nanpasnenuro noocomosxu 44.03.05 Iledacoeuueckoe obpazosanue,
Hanpaenennocmu (npoguau) «I eoepagpusy u «buonocusy.

PII npeocmasnsiem cobou cOBOKYRHOCMb OUOAKMUYECKUX MAMEPUALO8, HANPABIEHHbIX HA
Peanu3ayuro co0epiHCamenbHblX, MemoOUyecKux U OpeaHU3AYUOHHBIX YCI08Ull NOO20MOBKU NO
nanpasnenuto 44.03.05 Ileoacocuueckoe obpaszosanue, HanpasieHHocmu (npoguiu) «Xumusy u
«buonocusy.

Hucyunnuna omunocumes k éapuamusHoul yacmu 010ka 1 6 cmpykmype obpazosamenvHol
npocpammbl.

Tpyooemxocmo oucyuniunsl: 4 3. e./144 u.,
KOHMAaKmuas paboma:

3aHAMUS NeKYUOHHOo20 muna — 26 u.,
3AHAMUS CeMUHAPCKo20 muna — 42 u.,
unas konmaxmuasn paboma — 0,55 u.,
CP—48,75u.,

KoHmpoab — 26,7 u.

Kniouesvie cnosa: ¢ynkyuonanbHvle cucmemvl pacmumenbHO20 Op2aHu3Ma, Gomocunmes,
KOpHesoe numanue, mpancnopm eeujecms, 600HblU 00MeH, umo2opmonbi.

Cocmasumenu: Yepusasckas U.B., k.0.n, doyenm xagedpsvr 6omanuxu, Yumao C.H., k.0.H,
ooyenm Kagheopvl OOMAHUKU.

1. Hesan u 3a1a4 JUCHUIIMHBI B TEPMHHAX KOMIIETEHIIUH.

N3ydenne TUCIUIUIMHEI HAMTPABJICHHO Ha (OpMHUpPOBAHHUE CIEAYIONTNX KOMIETEHITHI:

IIpodeccnonanbubie komnereHuusamu (I1K):

- CIIOCOOHOCTBHIO HCIIOTB30BATh BO3MOKHOCTH 00Pa30BaTEIbHOM CPEIbl IS TOCTHKEHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTAaTOB 00YUEHHs U 00eCIIeYeH s KauecTBa
y4eOHO-BOCIIMTATENILHOTO MpoIiecca CpeicTBaMU npenoaaBaeMbix npenameTos (11K-4);

[Toka3zaTensiMu KOMIIETEHIUN SABIISIFOTCS:

3HAHUS:

- 0co0EHHOCTEN CTPYKTYPHO-(PYHKIIMOHAIBHON OPraHU3alMKi PaCTUTEILHOTO OpraHnu3Ma;

- cneuupuKkd  (U3MOJOTUYECKHX  MPOILECCOB, CBS3aHHBIX C  OCOOEGHHOCTSIMH
MIPUKPEIIEHHOTO TUTIA CYIIECTBOBAHUS y PACTEHHUIA;

- MEXaHHU3MOB MPOTEKAHUSI U PETYJALMH MPOIECCOB, CBSA3aHHBIX C KU3HBIO PACTECHUU
(moriomeHre BOIbl U MUHEPAJIbHBIX BEUIECTB, (POTOCUHTE3 U JbIXaHHE, POCT U Pa3BUTHE);

- MEXaHU3MOB /IaNTAllUU PACTEHUHN K U3MEHSIOIIUMCS YCIOBHSIM CPEJIbI;

- MEXaHU3MOB B3aUMOJICHCTBHUS PACTEHUI B OMOTEOIICHO3E;

- (puznonoruyeckoit ponu pacrenuit B Ouocdepe.

YMEHHs:

- CHCTEeMaTHU3UpOBaTh 3HAHUS O PACTUTEIBLHOM OpraHU3Me, IMOJYYEHHBbIE MPU H3YUECHUU
HAY4YHOU JTUTEPaTyphl;

- TIOJIb30BaThCS COBPEMEHHBIMU METOJAMHU HCCIEAOBAHUS MPU H3YYECHUU pACTCHUU U
MIPOLIECCOB, MMPOTEKAIOIINUX B HUX;

- TPAaMOTHO HM3JIaraTh TEOPETUUYECKUN MaTepuan O )KU3HU PaCTUTEIIbHOIO OpraHu3Ma, O €ro
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OTPOMHOM POJIX B )KU3HU HAILEH IJIAHETHI, BECTU JIUCKYCCHIO;
- HCIIOJIB30BaTh 3HAHMSI, ITOJIyYEHHBIE B 9TOM KYpC€, B CBOCH NPAKTUYECKOM EATENBHOCTH.
HABBIKU:

- paboThI ¢ (U3UOJIOTHIECKUM 000PYIOBAaHUEM U MUKPOCKOITMYECKOW TEXHUKOM;

- HCCIIEZIOBATENLCKOM paboThl B 001acTH (PU3NOJIOTHH PACTECHHIA.

2. O0beM AUCHHMILVIMHBI 110 BUAAM y4eOHOH padoThI

Taoauna 1. O0beM IMCHUIVIMHBI 110 BUAAM Y4eOHOH padoThl
(o0masi TPy10€eMKOCTH cocTaBJseT 4 3.e.)

N Bcero CemecTtpsbl
Bun yueGHOMI paboThI 4ACOB 5 7
OO01ast TpyA0€MKOCTh TUCIUTUTHHBI 144 36 108
KonrakrHas pabora 68 26 42
CamocrositensHas padora (CP) 76 8 68
Kypcosast pabota (mpoekr) - - -
By npomMexyTouyHOT0 KOHTPOJIS 3a4eT 9K3aMeH

3. Coaep:xkaHue TUMCUMIJIMHBI:

Tabauna 2. PacnipeneeHue 4acoB 10 TeMaM M BHIaM Y4eOHOMH padoThI

Howmep HanmenoBanue pasnenoB (Moaynen) u Obnem B wacax
paszena CP u unas
(Mozy17) TE€M JAUCUIUTUTHHBI BCETo i JIP vabora
Paznen 1. ®uzmnosnorus pacTeHUH Kak 7 1 ) 6
I Hayka. 3aja4un (GU3N0IOTUH PACTEHHH.
Paznen 2. ®u3nonorus pacTUTEILHOM 19 5 6 10
KIIETKH.
II. Paznen 3. BomHbIi pexxuM pacTeHUH 24 6 6 12
1L Paznen 4J MunepanbHOe TUTaHUE 18 4 4 12
pacTeHui
V. Paznen 5. @oTocuHTEe3 pacTeHUM 26 6 10 12
V. Paznen 6. /pixanue pacTeHHMA 26 5 8 12
VL Pa3znen 7. PocT u pa3zButHe pacTeHuit 24 2 8 12
Utoro 144 26 42 76

4. CamocTosiTeJIbHASI Pad0Ta 00y4aIOIIMXCSI.

Tabauna 3. Coaep:kaHue caMOCTOATEIbHOI PaGoThI CTYAEHTOB

No Bun Pasgene! wiin TeMbl ®dopMa OTYETHOCTH
i CaMOCTOATEJIbHOU paboueli TporpaMmbl
paboTHI
Camonoozomoska ®u3noN0rus pacTeHUN KaK HayKa. Vcernas, IluceMeHHast
DuU3NOIOTHS PACTUTEITHLHON KICTKH. (KOHCTICKT, cxema,
JlpIxaHue pacTeHHA. TabuIma)

DOTOCUHTE3 paCTCHUH.

PocT u pa3Burtue pacteHuil.

MuHepanbHOE TUTaHNE PACTEHHUH.




Pegepam DuU3M0JIOrUs PaCTUTENbHON KIIETKU. BOJHBIN pexkum IIucemenHas
pacTeHui.

JIpIxaHue pacTeHui.

@DOTOCHHTE3 PACTEHUI.
MunepanbHOE TUTAHHUE PACTEHUM.
PocT u pa3Burtue pacteHuil.

Pewenue 3a0au DU3MO0JIOTUS PACTUTENBHON KIIETKH. IIucemenHas
Bonnslit pexumM pacTeHui.
JIpIxaHue pacTeHui.

DOTOCUHTE3 paCTCHUH.
MunepanbHOE TUTAaHHUE PACTEHUM.
Poct u pa3BuTue pacTeHuil.

4.1. Tembl KypcoBBIX padoT:

1.MexaHn3MBI afjanTauy pacTeHui K Aeduiuty Biaaru. [Ipupoaa 3acyXxoyCcTOWIUBOCTH pacTEHUN

2.Brusiaue pakTopoB BHENIHEH cpelibl Ha PadOTy HIDKHETO KOHIIEBOTO JIBUTATEIIS.

3.DK0JIOTUYECKHE TPYIITHI PACTCHUH 0 OTHOIICHHUIO K TEeMIIEpaType.

4.0co0EeHHOCTH BOTHOTO PEKHUMA PACTCHHM Pa3HBIX SKOJIOTHICCKUX TPYIIIL.

5.BinusiHue BHENIIHUX U BHYTPEHHUX (DAKTOPOB Ha BOIAHBINA OOMEH pacTeHUI.

6.[1yTu OKUCIIEHUSI OPraHUYECKHUX BEIIESCTB B KICTKE.

7.3aBUCUMOCTb JIBIXaHUS OT BHEITHUX U BHYTPEHHUX (DAaKTOPOB.

8.OBOITIONHS CTPYKTYPHI (POTOCHHTETHICCKOTO armapara.

9.5IBnenue xpoMatudeckoit ananranuu. OyHKIIMOHAIBHOE U YKOJIOTHYECKOS 3HAUCHUE.

10.MexaHNU3MbI MUTPAITUH SHEPTHH B CUCTEME (DOTOCHHTETUISCKUX MTUTMEHTOB.

11.9Bomonus GoTocuHTE3a. XeMOCHHTE3. bakTepraabHbIi (OTOCHHTES.

12.3aBHcHMOCTD (POTOCUHTE3a OT SK30ICHHBIX U SHIOTECHHBIX (PAKTOPOB CPEIBI.

13.Cucrema B3auMOACUCTBUS «KOPEHB-MIOYBA». MEeXaHU3M MOTJIONICHUS HOHOB.

14.Pons mporieccoB mud@y3un u aicopOITH B )KU3HN PACTCHHMA

15.B3anMOCBs3b MPOIECCOB MOTIIOMICHHS BEIIECTB KOPHEM C IPYTUMH (PYHKIHSMHU pacTEeHUS (JIbIXaHHE,
¢dboTocunTe3, BOA00OMEH, OMOCHHTE3, POCT U JIp.).

16.3HaueHIEe MUKPOAJIEMEHTOB B METa00JIM3ME PACTUTEIILHOTO OpraHu3Ma.

17.Ponb K1yOEeHBKOBEIX OaKTepHil B @30THOM ITUTAHUW PACTCHHM.

18.Cuctemsl perymsimu (GYHKIUH IeJI0r0 pacTeHus: Tpouueckas, ropMOHaIbHAsI, JIEKTPUICCKAsL.

19.CunTeTHYECKUE PETYIATOPHl U MHTHOWTOPHI pocTa (TepOMIUIBI, peTaplaHThl, MOP(GAKTUHBI): HX
MPaKTHYECKOe MPUMEHEHNE.

20.MexaHnu3Mbl Mop(doreHesa pacTeHuU.

21.0OU3NOIOTUIECKHIE U MOJICKYIISIPHBIC OCHOBBI SMOPUOTEHE3a PACTCHHIA.

22.Perynsmus pocTa y pacTCHHIA.

23.Ponb ABMKCHUS B )KH3HU PACTCHUH.

24, OU3NOIOTUIECKHUE aCTICKTHI [IBETCHUS, OITBUICHUS U OILIOIOTBOPCHUSI.

25.I'opMoHaNIbHAs PETYIALMS pOCTa M pa3BUTHUS PaCTEHHM.

26.9xobhn3noaorndeckas poib GOTOMEepHOIN3Ma Y PACTCHHIA.

27.MexaHNU3MBI 3alTUTHI 1 YCTOHIMBOCTH PACTECHUH.

4.2. lIlepeueHb Y4yeOHO-METOAMYECKOr0 oDeclevyeHHs] Js1  CAMOCTOSITEJILHOH  PadoThI
00yYyarouuxcs.

1. SAxymkwuna H.M. ®usnonorus pactenuit : yued. st ctyaeHToB By3oB / H. U. Skymkuna, E. O.
BaxTtenko. - M. : Baanoc, 2005. - 463 c.

2. Kysnuenos B.B. ®usuosnorus pactenuii : yueo. ays By3os / B. B. Ky3sneros, I'. A. Imutpuesa. - M.
: Bercm. mik., 2005. - 736 c.

3. @usuonorus pactenuii : yueO. as crynenTos By30B / H. JI. Anéxuna [u np.] ; nox. pen. WL.IL.
Epmaxoga. - 2-¢ m3., uctp. - M. : Akagemus, 2007. - 640 c.

4. Mengenes C.C. ®usnonorus pacrenuit : yueonuk / C. C. Measenes ; C.-Iletep6. roc. ya-t. - CII0.
: Uzn-Bo C.-Iletepb. yu-Ta, 2004. - 336

5. Toneroit, B.B. ®usunomnorus pacrenwuii / B.B. [ToneBoit. — M.: Beicias mikona, 1989. — 464 c. C. 13-
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6. Yurao C.M., Yepussckas W.B. Tyrys A.P.Dusuonorus pacreHuit. PabGouas TeTpags u
METOAMYECKHE YKa3aHUs K JTa0OpaTOPHO-IPAKTUYECKUM 3aHSATHAM 10 JUcHUIuiMHEe / Y4eOHo-
MeToIn4YecKoe ocobue. - Maiikorr: u3zn-so «I'modycy», 2009. - 74 c.

IlepedyeHb coBpeMeHHBIX MPO(ecCHOHATBHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. DieKkTpoHHBIC peCypChl HA OCHOBE JUIIEH3UOHHEIX J0T0BOpoB PI'BOY BO «AI'Y»

OBC «YHuBepcureTckas OMOnroTeka oHnaiH» www.biblioclub.ru

OBC AT'Y http://adygnet.bibliotech.ru

9BbC «¥OpaiiT» www.biblio-online.ru

9BC «Jlanp» www.e.lanbook.com

OI'BY «Poccuiickas rocynapcTBeHHass OndmuoTekay» http:/dvs.rsl.ru

00O «Hayunas snektponnas ouonrorexa» (HOb) www.elibrary.ru

HexomMmepueckoe TapTHEPCTBO «ACCOLMUPOBAHHBIE PETHOHAJIbHbIE OHOIMOTEYHBIE KOHCOPLUYMBD»
(APBHUKOHR) http://arbicon.ru/services/

Hexommepueckoe  mapTtHepcTBO  «HarmoHAmBHBIH — 3JIEKTPOHHO-HH()OPMAIIMOHHBEI  KOHCOPITHYM»
(HOHUKOH) www.neicon.ru

MexmyHapoaHble 0a3bl JaHHBIX HAYYHBIX U3IaHHUH

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («Qmb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

UznarensctBo Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. HWnarepHeT-pecypcsl oTKpbITOro goctyna (Open Access)

OdunmanbHelii caliT HAyKU U BbICIIEro oopasoBanus P® https://minobrnauki.gov.ru/
WNndopmanumonHas cucrema "EnuHoe 0KHO 1ocTymna K o0pa3oBaTesibHBIM pecypcam” http://window.edu.ru/
Bbaser manaeix THMOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. Y4eGHo-MeTOANYECKOE OOecieyeHue TN CIUTILTUHBI
Tabauna 4. OcHOBHAA JIUTEpPaTypa

HanmenoBanue, 6nbmuorpadudeckoe onmucanmue

Annpees, B.I1. Jlekiuu 1o ¢pu3uosiorun pacTeHuii : yaeoHoe mocodue / B.IT. Auapees ; Hayd. pex. [.A.
BopobetikoB ; Poccuiicknii rocynapcTBeHHBIN niegarorndeckuii yausepcuret uM. A. U. I'epriiena. - CaHkT-

1 | HetepOypr : PI'TIY mm. A. U. T'epriena, 2012. - 300 c. : cxem., Tabm., wir. - bubmmorp.: c. 281. - ISBN 978-5-
8064-1666-8 ; To e [DIeKTpOHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=428272 (07.11.2018).

Kapaces, B.H. ®u3unosorusi pacTeHuii: SKCIIepIMEeHTaIbHBIC UCCIICIOBAHMS | yaeOHOe mocooue /

2 B.H. Kapaces, M.A. Kapacesa ; [T0BOMKCKH It TOCYIapCTBEHHbII TEXHONOTMUECKHH YHHBEPCHTET. - MomKap-
* | Oma:III'TY, 2018. - 312 c. : wi. - bubmuorp.: c. 291 - 297. - ISBN 978-5-8158-1999-3 ; To xe
[Onekrponnsrit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=494310 (07.11.2018).
SAxymkuna, H.W. ®usnonorus pacrenuii / H.U. Sxymkuna, E.JO. baxtenko. — M.: ['ymanutap.

3| M. Lentp BIIAJIOC, 2005. — 463 c.
Tabauna 5. JlonoJHUTeIbHAS JJUTEpPATypa
Jr\f/') HaumenoBanue, bubnuorpadpuyueckoe onmucanue
0
1 | ®usmnonorus pactenuii : yue6. 1uisg cryneHToB By30B / H. JI. Anéxuna [u np.] ; mox. pen. W.I1.




Epmaxoga. - 2-¢ m3a., uctp. - M.: Akagemus, 2007. - 640 c
) Mengenes C.C. dusnonorus pacrenuii : yueouuk / C. C. Meagsenes ; C.-Ilerep0. roc. yu-1. - CII0. :
Uzn-Bo C.-lletepb. yu-Ta, 2004. - 336 c.
3 [Tonesoi, B.B. ®usnonorus pactenuii / B.B. [loneoit. — M.: Beicas mkona, 1989. — 464 c. C. 13-
27
Tabauna 6. Pecypcol uHGOpPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEpHET»
No Haspanue (anmpec) pecypca
/i
1 ObC. YauBecputeTcKkas 6ubamoTeka on-line.
2 http://www.fizrast.ru
3 http://files.lib.sfu-kras.ru/ebibl/umkd/165/
dusnonorus pacrenuit. Bepcus 1.0 [DnexTponnslii pecype] / coct. : B. M. T'onsn, H. A.
l'aesckuii, T. U. I'onoBanoBa u ap. — DnextpoH. gaH. (1 M6). — KpacHosipck : UTIK COVY,
2008.

6. MeTogu4yeckye peKoOMeHAAMHU N0 TUCHUILINHE (MOIYTI0).

OcBoenue kypca «DU3HONIOTHS pacTeHHID» MPeAyCMaTPUBAET BIMONHEHUE 48 1ab0opaTOpHBIX paboT
(o 2 yaca B JIBE HECTH B IIIECTOM CEMECTPE U 0 2 Yaca pa3 B HEJICIIO B CEABMOM ceMecTpe). BrimonneHus
JabopaTOPHEIX PaboT SABISAETCS 00s3aTeNbHBIM. [IpermomaBaTelb OCTaBISIET 3a COOOM MpaBO BBHIOMPATH TE
WM WHBIE PaOOTHI, BRIMOJIHEHUE KOTOPBIX OH COYTET IEIeCO00Pa3HbIM, B COOTBETCTBHH C TEXHUYCCKHUMH
BO3MOXXHOCTsIMH  Kadenpsl. JlabopaTopHble paboThl odopmisitorcss B pabodueid Tetpamu. Baxknas
0COOCHHOCTh pabodeil TeTpaau — OTCYTCTBHE ONMMCAaHUS O0KHIAEMBIX PE3YIbTaTOB M TOTOBBIX BBIBOJIOB.
Takoii MeTon pa3BHMBaeT CaMOCTOSITEIHHOCTh CTYJEHTOB M CIIOCOOCTBYeT Oojiee NMPOYHOMY YCBOEHHIO
n3ydaeMoro Matepuana. llocne kpaTkoro OOBSICHEHHUS BBIOJHEHHUS PabOTHI, a TaKKe MEp 0 TEXHUKH
0€30MacHOCTH MpenoaBaTesieM, CTy/IEHTHI, MTONb3YsCh OCOOUSIMH, BBITIONHSIOT ONPEAEICHHYI0 paboTy 1mo
pabouemy miaHy. [1o okOHIaHNM KaXT0H TEMbI POBOASTCA KOHTPOJIBEHBIE MEPOIPUSATHSI.

IIpu ocBoeHmMu Kypca (U3HMOIOTUU PACTEHH HEOOXOIAMMO YYHUTHIBATh, YTO 3aTPYAHCHHUS 4aIle
BCEr0 BO3HUKAIOT U3-3a HEJIOCTATKOB B OCBOCHHH TEX AMCIMUIUIMH, HA KOTOPHIX 0a3UpyeTcs U ¢ KOTOPBIMU
TECHO CBsI3aHa (PU3HOJIOTHS (AHATOMHS PACTCHUH, 00IIAst M OpraHudecKast XMMUsl, PU3HKa, TTOYBOBE/ICHHE).

Cepbe3HbIM  HEIOCTAaTKOM, OCOOCHHO TIPH CaMOCTOSITEIBHOW pabdoTe CTYIACHTOB, SBJISCTCS
HEJOMMOHMMAaHUE HEOOXOIUMOCTH  MOCICAOBATSIIFHOW W CHUCTEMAaTHYECKOW TPOpadOTKH  y4eOHOU
TUCIMIUINHEL. [[popaboTKy ciemyeTr CTpOUTh Ha MOCIEI0BATETFHOM OCBOEHHUH Pa3felioB B COOTBETCTBHUH C
TpeayiaraeMoi pabodel mporpaMMoOi M ¢ yU9eTOM HHKEH3IOKCHHBIX YKa3aHWui. PeKoMeHIyeTcs: pu 3TOM
BECTU KOHCIICKT, a 3aTPYJAHHUTCIBHBIC BOIPOCHI pemiaTh, MpuOeras K MOMOINM YYeOHUKOB, CIIPABOYHOU
JTUTEPATYPHI WIK TIPETIOIaBATEIIS.

IIpu ocBOeHHMH TIEPBOTO pasfiena CIeAyeT pa3o0paThCs B OCOOCHHOCTSX CTPOCHHS CYyOKJIETOUHBIX
CTPYKTYP PACTHTCIbHBIX KIICTOK, OINPEACISIONIMX IPOTEKaHWE B HUX (DU3HOJIOTHYSCKUX MPOIECCOB.
Y310BBIMU BOIIPOCAMU pa3jiena SBISIOTCS cTpoeHue, GyHkimu ouononumepos (JJHK, Oenka), mexaHu3MbI
(hepMEHTATUBHON U TEHETHYECKOI peryisnnu, Ipupoaa dSHepreTuieckoro oomena. OCHOBHBIM HEJOCTAaTKaM
MPU W3yYEHHU JAHHOTO pa3jieia SIBIsETCS He MOHUMAaHUE TOTO, YTO OCHOBOH JIFOOOT0 (hPU3HMOJIOTHYECKOTO
Mpoliecca SBISIFOTCS BEIESCTBA U HYKIJICOTIPOTEUIbI; UX OCOOCHHOCTH, MEHSIOIIMECS IO/ BIUSHUEM YCIOBUN
cpensl. OHM Takke 00yCIOBIMBAIOT CIIOCOOHOCTh OpraHu3Ma K CaMOPETYJISIIUN 1 CAMOBOCTIPOU3BEICHUIO, K
0OMEHY BEIECTB.

[Ipu ocBoeHMM pazjena MO BOJHOMY PEKUMY PACTCHHM MPEXKIE BCETO CICAYET MOHATH 3HAUCHUC
BOJIBI U OCOOEHHOCTEH e¢ (PU3NKO-XUMHUCCKHUX CBOMCTB B MPOIECCAX KUZHEACITESIHHOCTH. BOMHBIN pexkumM
o0OecriednBaeTcsi TpeMsl B3aUMOCBS3aHHBIMH Tporeccamu: mnoctymuienneM H,0O, ee TpaHcmopToM U
TpaHcnupanueir. O4eHb BaXHO MOHATH MPHPOLY CHJ, OOCCIICYMBAIOIIMX BOJHBIH OOMEH (BOIHBIA U
OCMOTHYECKUIN MOTEHIUA, JIBIXaHue, [IUTOILIa3Ma). [Ipu 3TOM HEOOXOAMMO YUUTHIBATh, YTO BOJHBIA 0OMEH
SIBIIIETCS. TEM TIPOIIECCOM, OT KOTOPOTO B CYIIECTBEHHOW CTEMEHH 3aBHUCHT HWHTEHCHUBHOCTH HWHBIX
(hM3UOIOTHYECKUX MTPOIIECCOB M MPOTYKTUBHOCTH PACTCHHIA.

W3ydyass MexaHM3M TMIOTJIONICHWS] MHUHEPATbHBIX JJICMCHTOB, BXOJIIMX B COCTaB BCEX
MeTabOIMYECKUX CHCTEM, O0ECTICUMBAIOIINX KU3HEACATEIPHOCTh PACTEHUH, HEOOXOIUMO YYHUTHIBATH, YTO
XOTS MaKpOdJIEMEHTHI TOCTYMAlOT B BOJHBIX PAcTBOpax, TeM HE MEHee, MEXaHM3Mbl WX MOTJIOMICHUS
OTJIMYHBI OT MEXaHU3MOB MOCTYIUICHUS BOJBI. DTO OMPEACIACTCS CBOMCTBAMU HMOHOB KaK 3apsKCHHBIX
yactull. /|oObIBaHHE MUTATEILHBIX BEIIESCTB BEJIETCS B OCHOBHOM 32 CYET aKTHBHOW Pa0OTHI ITUTOILIA3MEI C



3aTparoil Metaboinueckoii sHeprun. OTCI0/Ia U TeCHas 3aBUCHMOCTb ATOTO MpoLiecca OT JbIXaHHs KOPHEH 1
YCIIOBUM CpEJIbl, BIUSIONINX Ha JIbIXaHUE.

CYH_ICCTBCHHOP’I ABJISICTCA HCO6XOZ[I/IMOCTI> YCTKOIro0 mpcACTaBJICHUA O (bOpMaX, B BHUAC KOTOPBIX
MOrjaomaroTCs, TPAHCIOPTUPYIOTCSA MHUHCPAJIBHBIC 3JJICMCHTHI, 00 ux MMpEeBpAIllICHUAX B PpaCTCHUAX, O
CITOCOOHOCTH K PEyTHIIA3AIIHH.

IIpoayKTUBHOCTh pacTeHMil, HACAXXJAEHUI TECHO CBSi3aHa C COJAECPKAaHUEM MHUHEPAIbHBIX JIEMEHTOB
B TOYBC U AKTUBHOCTBIO TIOYBCHHLIX MHUKPOOPraHU3MOB (aBOT(i)I/IKCS.TOpBI, aMMOHI/Iq)I/IKaTOpH,
HuTpudukatopbel ¥ nap.). IlyreM BHeceHHMs YAOOpEHUN HIM APYTHMMH IpPHEMaMH arpOTEXHKH MOXHO
MTOBBICUTH TUTOAOpOIKe. I103TOMY Ha 3TH BOIIPOCH pa3zeiia JOKHO OBITh 00paIieHO Cephe3HOe BHUMAHNE.

CrocoOHOCTh K POTOCHHTE3Y — 3TO (yHIAMEHTAIbHAsE OCOOCHHOCTh KU3HEACITCIPHOCTH 3€JICHBIX
paCTeHHﬁ, KOTOpasd MOpCACTaBIISACT co00lf TIOOANBHBIA OKHCIUTEIBHO-BOCCTAHOBUTEILHBIN mnmpounecce,
HCIIONTB3YIOIINI CBETOBYIO DHEPIHIO COJHIA TSI CHHTE3a OPTraHWYECKUX COCIUHCHUN (IMPEUMYIIECTBCHHO
YIIIeBOJOB) M3 HeopraHumueckux BemiectB — CO, u H,O. Ilpu ocBoenuu 3TOrO pasaena ciaeayer
IIOCJIIC0OBATCIBHO pa306paTI>c;1 B CprKTypHOfI OopraHusalnuu (bOTOCI/IHTCTI/IHCCKOFO arrapartra, MHNOHATb
CYLIHOCTh IIPOIIECCOB CBETOBOM (a3pl (HOTOCHHTE3a: TMOIJIOMICHUS M MUIPAlMd SHEPrUd CBETa,
npeoOpa3oBaHUs DHEPTHH KBAHTOB CBETA B DHEPTHUI0 XUMHUYECKHX CBSI3€H OPraHUYECKUX COCTMHCHHM,
CONPSKEHHOTO ¢ oOpa3oBanueM u3 BoAbl O2 u cuarezom AT® u HAJI®H,. 3arem ciemyer mepeiTu K
M3YYCHHUIO TEMHOBBIX pEaKInid, T1ie mpoucxoauT mnoriomenne CO, u 00pa3oBaHre KOHEYHBIX MTPOITYKTOB —
YIJICBOJIOB U aMHUHOKHCIOT. Hanbosee TpyaeH A caMOCTOSATEILHOTO M3YYEHHUsS MPOLecc (OTOIbIXaHHS.
HpI/I HU3YUYCHHU XJIOPOIUTACTOB CJICAYCT 06paTI/ITI> BHHMMAHHUEC Ha TOT (baKT, qTo ,Z[aHHBIﬁ opraHouz
HCIIPCPBIBHO OCYIICCTBIIACT (1)0TOCI/IHT€3 MyTeM HaAWUIy4liero obecreueHus XJ'IOpO(l)I/IJ'IJ'Ia CBCTOM,
norjomieans CO,, 0TTOKA WK IIPEeBpaIleHUs IPOAYKTOB (OTOCHHTE3A.

Pa306paBH.II/ICI> B MCXAaHHU3MC (I)I/IBI/IKO—XI/IMI/IHCCKI/IX MMpOoLCCCOB, MOKHO IMCPEXOAUTH K HU3YUCHHIO
BJIMSHUS] BHYTPEHHUX W BHEITHUX (DAKTOPOB CpeAbl Ha (POTOCHUHTES.

Ilpu w3ydeHnn paszgena «JlpIxaHWe pacTeHUD» BaXKHO YSACHUTH JHEPTETHUCCKYIO (DYHKIHIO
IBIXaHHSI, €T0 BCEOOIIHOCTh M HEOOXOAMMOCTH JJISi MPOIECCOB KHU3HeAesTenpHocTH. Oco0oe BHUMaHME
CJICAYCT YACIUTh NMPU M3YUYCHHUU XMMHU3MaA JbIXaHHA €ro 3H€pFeTI/I‘-IeCKOI>’I CTOpPOHC — MIYyTAM 06p8.30BaHI/I$I
Makposprudeckoro coenunenusi ATP, sHeprernueckoil 3((EKTUBHOCTH pa3HBIX 3TANOB IbIXaHUS, €€
3aBHCUMOCTH OT THIIA HCIOIL3YEeMOTO cyOcTpara W mpucytctBus O,. OmHako, m3ydas IHEPreTHICCKHI
06M€H, HC CJICAYCT YIIYCKaTb U3 BUAY TO, YTO IPHU AbIXaHUN 06pa3yeTCﬂ pAaa MPOMEKYTOYHBIX NPOAYKTOB,
KOTOPBIC MOT'YT BOBJICKATBCA B MHBIC BAKHBIC UIA JKU3HCACATCIBHOCTU PECAaKIINU MeTaboau3Ma.

Ilpn w3yueHum BIUSHUA (aKTOpa BHEIIHEH Cpembl Ha JbIXaHHE HEOOXOAMMO TMPEXKIAE BCETO
oOpaiiaTh BHHMAaHHE Ha HUX 3HAYCHHE JUISI JHEpPreTudyeckod S((EKTUBHOCTH [bIXaHHUS, IPSIMOE U
OIOCpPEIOBAaHHOE UX JICHCTBHE.

Ha camocrodrenbHoe H3ydeHME B COOTBETCTBHUM C TEMATHUKOM JIEKUMHA BBIHOCATCS
CJIEIYIOLLME BOIIPOCHI.

Paznen 1. Bkian pycckuX y4eHbIX B CTAaHOBJIGHHE U pPa3BUTHE (U3MOJOTHH PACTEHUM Kak
HayKd. @U3HOJOTHsI PACTEHUN — TEOPETHYECKas: OCHOBA PALMOHAIIBHOIO 3€MJICTIOIb30BAHMS.

Pa3znea 2. CtpoeHue u (QyHKIMU OPTaHOWIOB PACTUTEIbHON KieTku. KierouyHasi cTeHKa:
XUMHUYECKUH COCTaB, CTPYKTYpHas OpraHu3aius, yJIbTpPacTpyKTypa U (puU3MUecKue CBOICTBa.
OyHKIMKA ¥ IBOMIONUS KJIETOYHOW creHku [lmasmomecmbl. OOpa3oBaHHe U POCT  KIETOYHOU
cTeHkH. ['manonnasma Kak KOJUIOMJHAs cUcTeMa. J[BH)KEHHE rMalioruia3Mbl.

Pa3znen 3.Ousnueckue 1 XUMUYECKHE CBOMCTBA BOJBI. MONEKYISIPHOE CTPOCHHUE BOJBIL.
Cocrostnue Bojibl B pactBopax. OCOOEHHOCTH BOJHOTO OOMEHA pa3JIMYHBIX TPYNI PACTECHUM:
Kcepo(uThl, ME30(UTHI, THAPODUTHL.

Pa3znen 4. Xnopormactel. OCHOBHBIE SJEMEHTHI CTPYKTYPhI XJIOPOILIACTOB (IBOMHAsS
MeMOpaHa, MaTPUKC, TUIAKOWJIbI, TpaHbl). OHTOreHe3 xJjoporiactoB. [TurMeHTsl  ¢oTocuHTE3A.
OcoGenHoctu (OTOCUHTETUYECKUX MIUTMEHTOB Yy PpPa3au4HbIX TPYII OPraHU3MOB.
KommiencatopHas xpomaruueckas ananranus. Ocobennoctu opranmzanuu JTL[ dorocunresa y
mpo- W sykapuot. Perymsmus dotocunternueckoit accummisanuu CO; y pacTeHUN pa3IUIHBIX
IKOJIOTHUECKUX Tpymi. DKoinorus QorocurTe3a. DOTOCHHTE3 B YCIOBHUSX MPOMBIIUICHHOM
(UTOTPOHMKH U B 3aMKHYTBIX CUCTEMaX KH3HE0OeCTIeUeHU .

Paznen 5. Metos! onpenienenust AbIXaTeIbHOrO Ta3000MEeHa y pacTeHH.

Mutoxouapuu. Mx  crpykrypa u  (ynkmuu.  M3MeHeHWe  yIbTpacTpyKTYphI
MUTOXOHJIPUI B 3aBUCUMOCTH OT (DYHKIMOHAIBHOTO COCTOSHUSL opraHuzMa. COOTHOIICHHE



pPa3NMYHBIX MYTEH AaCCUMUIISIIUU YIJICBOJIOB B 3aBUCHUMOCTH OT (DakTOpoB cpenbl. OCHOBHBIC
MOJIOKEHUS  XEMHOCMOTHMYECKON  Teopuu  compsbkeHuss Mwutdenna. MeToasl onpenesneHus
COCTaBJISIONINX JBIXaTEIILHOTO Ta3000MeHa.

Pa3nen 6. IlouBa kak HCTOYHMK MHUHEPAIBHBIX JJEMEHTOB. TBepaas ¢asza IOYBHI,
MOYBEHHBII PacTBOP, COCTaB M CTPYKTypa MOYBEHHOI'O MOIJIOHIAIOLIEro KoMIuiekca. MICTOUHUKH
azota s pacteHuid. CumOumoTHueckas (UKcans MOJEKYIsIpHOro a3ota. BojgHas, mecuanas u
MOYBCHHAs KYJIbTYpPBl: HMX TpUMEHEHHWE B (u3Wojoruu pacteHuil. [lurarenpHBIE CMECH.
OU3NOTOTUYECKU KUCTbIE U (PU3HOJIOTHYECKH OCHOBHbBIE CONHU. ['mapomnonHuka. Pusnonoruyeckue
OCHOBBI NPHUMEHEHHs yI0OpeHUH.

Pazgea 7. Poct pacrenuii u cpena. Kierounbie ocHOBBI pocta. Da3pl pocTa KJIETOK U MX
XapaKTepUCTHKH. M3MeHeHus: MOpQOJIOrHH U MeTabosiM3Ma IMPH MPOXOXKACHUU KaXKAOH (a3bl.
[ToHsiTHE O KJIETOUHOM LUKJIE, BIUSHUE PAa3IUYHbIX (PaKTOPOB Ha JesieHne KiIeToK. DUToropMoHsl
(aykcuHbI, THOOEPEIUIMHBI, ITUTOKUHHUHBI, a0CIIM30Basi KHUCIOTa, JITHIEH, OpacCHHOCTEPOUIBI):
WX CTpoeHue, OWOCHHTE3, TpPaHCHOPT, (Qu3noNIorudeckoe aecreue. Tponusmsel (hoTo-, TEO-,
ANEKTPO- U TEPMOTpoIN3Mbl). ['opMoHanbHas npupona tponusmoB. Hactuu. CelicMoHacTHUeCKHe
JBUYKEHUS.

Tembl pedepaToB

Pedepar — kparkoe ommcaHue PEICH3UPYEMOTO0 TEKCTa ¢ HAOOpOM KITFOYEBBIX CIOB U
OCHOBHBIX IIOJIOXKEHUM.

Tema pedepata BbIOMpaeTcss W3 PEKOMEHIOBAHHOTO CIHCKA WM MO MPEATOKEHUIO
cTyneHTa (c cormacus TmpemnojgaBatens). PedepupoBanue MokeT OBITh MOCBSIICHO YacTHOM
npobiemMe WM cojaepkaTh 000OIIeHHE pa3IM4YHBIX TOYEK 3pEHUs Mo ompeneneHHoi Teme. OT
OOBIYHOTO KOHCIIEKTHPOBAHMS HAY4YHOH IJUTEpaTypbl pedepar OTIWYaeTcs TEeM, 4YTO B HEM
M3NaratoTcsi (COMmOCTaBIAIOTCS, OLEHUBAIOTCS) pa3IMYHbIE TOUKU 3pPEHHUS HA AHAIU3UPYEMYIO
npobieMy M TpU ITOM COCTaBUTeNlb  pedepara  ompelensieT  CBOE OTHOIIEHHWE K
paccMaTpuBaeMbIM HAy4YHBIM [O3HMIMSM, B3[JISAJaM WM ONPEACTCHUSM, TPHHAICKAIINM
pa3nuuHbIM aBTOpaM. MccrienoBaTenbCcKHil XapakTep pedepara MpencTaBiIseT €ro OCHOBHYIO
Hay4HYIO LIECHHOCTb.

Takxe pedepaToM HaA3BIBAIOT KPATKOE H3JIOKEHHE HAYyYHOW CTaTbU WJIM MOHOTpaduu.
Taxoii pedepar BKIIOYaeT OCHOBHOE COJEpXKaHUE MEPBOMCTOYHHKA C 00S3aTEIbHBIM yKa3aHUEM
TOYKH 3PEHHUSI COCTaBUTEINS, MO3MUIMH, C KOTOPOH OH paccMaTpUBaeT MpodsieMy.

Hwxe npuBeneHbl peKoOMeHAyeMble TeMbl pedepaToB W3 BCeX pa3/eNioB AUCIHUILTUHBL
OcHOBHbBIE CYOKJIETOUHBIE CTPYKTYPbl PAaCTHUTENIbHOMN KIIETKU.

MuTtoxouapun. CTpyKTypa, XAMUYECKHI COCTaB, (PYHKIIMOHAIbHAS aKTUBHOCTb.
BakyonsipHas cucrema

Brnusinue ¢axTopoB BHEIIHEH cpeibl Ha PadOTy HIDKHErO KOHIIEBOTO JBUTATEIIS.
MexaHu3Mbl aianTalliyd PacTeHUM K ASQUIUTY BIIArH.

IIpupona 3acyXxOyCTOMYHMBOCTH PACTECHUMN.

OU3NOIOTUYECKUE OCHOBBI OPOILICHUS.

JleiicTBre M30BITKA BIard M MEXAHU3MBI aJIaliTAllH K HEMY.

9. Cucrema B3aMMOJIECHCTBUSL «KOPEHb-IIOYBAY.

10. MexaHu3M MOTJIONIEHUS! HOHOB.

11. Kunetrika mpouneccoB MOTJIOIICHUS.

12. Cepa.

13. docdop.

14. Kanuii, ero 3HaueHre B 00OMEHE paCTUTEILHOTO OPraHU3Ma.

15. Kanpuui.

16. Maruawuii.

17. Perynsuus KJI€TOYHOTO JIbIXaHUS.

18. Iyt okMciIeHUs OpPraHMYeCKHX BELIECTB B KIIETKE.

19. DBotonus CTPYKTYPhI (DOTOCHHTETHYECKOTO amnmapara.

A e



20. Perynsiuus 6uocuHTe3a GOTOCUHTETUYECKUX IMUTMEHTOB.

21. DBomorus poTocuHTE3a. XeMocuHTe3. bakTepuanbHbIid POTOCHHTES.

22. KynbTypa pacTeHuil.

23. IudbdepeHnmpoBka KIETOK W TKAHEH: KOMIETEHIUS W JCTCPMUHAIIMS.

24. MonexkynsipHble OCHOBBI JIEHCTBHS TOPMOHOB M HHTHOUTOPOB POCTA PACTCHMH.
25. ®otonepuoansM. Ponb GuToXpoMHOM cUCTEMBI B (POTONEPHOINUECKUX PEAKITHSIX.
26. JlerepMuHanys 1mosia 'y pacTeHUM.

7. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

TexHuuyeckue cpeacTBa 00y4eHUA: NPU NPOBEAECHUM Kypca «DU3MOJIOTUS PACTECHUI»
UCTOJNB3yeTCsl MYJIbTUMEIUiHAs CcHcTeMa [UId ToKa3a IMpe3eHTalui u Jpyrux ¢oTto- u
BUJICOMATEPHAIIOB, KOMITBIOTEPHBIH Ki1acc.

Crneuuaau3upoBaHHas ayaurTopus: aya. 214 — maGopatopust (GU3MOJIOTHM PACTEHUH U
MUKpPOOUOJIOTHH: METOJMYecKasi JUTeparypa, MUKpockonbl — 10 mrT., Habophl PEakTUBOB H
Kpacutenen, KylIbTypbl MHKPOOPTaHH3MOB, HAOOPbI XMMHUYECKOW MOCYABl (KOJOBI, MPOOMPKH,
CHUPTOBKHU, yamiku [lerpu, OropeTkH, HOTOMETPhI) U T.A.), IUTUTKU JUIsl HarpeBaHUs, CyIIUIbHbIE
mKagsl — 2 IIT., TOPDCHOHHBIE BECHl U TEXHUYECKUE BECHI -5 MIT., IPUOOPHI U JAbIXaHUs — 4 IIT.,
KOJUICKIIMS KUBBIX PACTCHUM VISl TIPOBEICHUSI J1a0. paboT., ITATUBEI 1J1s1 TpoOupok (20 miT.)

Cnucok Ta0J1H11
1.PacturenbHas knerka-4 Tadm.
2.IloctynneHne BemecTB B KIETKY - 2 Ta0J1.
3.IlocTyruieHre BOJIbI B KIETKY - 2 TaOI.
4.Ctpoenue MeMOpaH KJIETKH - 2 TabII.

5. X"UMHYECKOE CTPOSHUE TTPOTOIIA3MBbI - 2 TaOJI.
6.0cmomerTp - 2 Tabu.

7.PacTtuTenbHas KJIeTKa Kak OCMOTHYECKasl cUcTeMa - 3 TalJl.
8.CTpoeHne MOJIeKyI BOAbI U €€ CTpYKTypa - 2 Tabd.
9.KopHeBoe naBneHue - 2 TaoII.

10.ITytu Bozibl B pacTeHUH. - 2 TalII.
11.ITpucackiBaromas cuia JIMCThEB. - 2 TaOJI.
12.CpaBHeHuE TpaHCIMPALIUU U UCIIAPEHUS C OTKPBITON BOJHON MOBEPXHOCTH. - | T.
13.Ctpoenne KOpHEBOI CUCTEMBI. - 2 Ta0l.

14.I1na4 u ryTTanus pacreHuil. - 2 Tadm.

15.MexaHu3M KOPHEBOTO JaBJICHHUS. - 2 Ta0JI.

16.DopMBbI BOJIBI B TTOYBE. - 2 Ta0I.

17.YcThuila, MEXaHnu3M YCTbUUHBIX JIBHOKCHHM. - 1 Tadml.
18.CtpoeHue ucTa Kak oprana TpaHcnupanuu. - 1 tabm.
19.CyTouHbIif X0 IBUKEHUS YCThUIIL. 1 Ta0II.
20.Bnusnue 06e3BOKUBaHMA Ha pacTeHue. - 1 Tad.
21.9Kkonoru4eckre rpymnibl pacTeHU. - 2 Tadl.

22 KcepomopHasi CTpyKkTypa pacTeHuid. - 1 Tada.
23.IIpeanoceBHOE 3aKaliBaHUE pacTeHHM. - 1 TadI.
24.0musprt [puctau. - 2 Tabm.

25.XJ10ponIacThl, UX CTPOEHUE U COCTaB. - 3 Ta0II.
26.CTpoeHHEe MTUTMEHTOB JIUCTA. - 4 Ta0JI.

27.CnekTpsbl norjiomeHus xjaopodumia. - 1 Tadu.
28.buocunTe3 xnopoduia. - 3 Tad.

29.®OuKOOUIUHBL. - 2 Ta0.

30.ITornomieHre KBaHTOB CBETA XJIOPOPHILIOM. - 4 Ta0JI.
31.Doronus Boasl. - 2 TadII.

32.9¢ddexT Immepcona. - 2 Tadi.
33.®otocunteTnueckoe hochoprrpoBaHue. - 2 TadI.



34.Cxema 'oBunmKH. - 2 TaOI.

35.2BoTIOIIHS TTPOLIECCOB YTIIEPOTHOTO MUTaHUs. - 1 Tadm.

36.0TL] ¢porocunresa. - 1 Tab.

37.Meroapl yuera poTocuHTE3A. - 4 TaOMI.

38.TemuoBas (aza porocunresa. - 3 Tab.

39.Cxema KanbBuna. - 2 Tabm.

40.ITytp Cy. - 2 TabmI.

41.ITpoxykTsl hoTOCHHTE3A. - 2 TAOM.

42 Ko huimeHT UCIoMb30BaHMsI COTHEUHOM dHEPTUH. - 1 TaliI.
43./lueBHol X011 (hoTOCHHTE3A. - 2 TaOJI.

44 MuHepabHbIE 3JIeMEHTHI pacTeHUH. - 1 Tab.

45.CoctaB 306l pacTeHHH. - 2 Ta0II.

46.BeretanoHHbIi MeTOI. - 1 Ta0m.

47.BonHble KyNbTYpHI. - 2 Ta0.

48.CtepuiibHbIE KyJIbTYpHL. - | Tab.

49.MexaHu3M TOCTYIUICHUS COJIel B KOpEHb. - 1 Tad.
50.AHaToMu4eckoe U MOpP(OJIOTHUECKOE CTPOCHUE KOPHSL. - 2 Ta0JI.
51.CutoBuAHBIC TPYOKH U IPYTHUE DIEMEHTHI (DIIOIMBL. - 1 TadI.
52.CumOunoTnyeckre 1 HeCUMONOTUYECKHE a30TPHUKCATOPHL. - | Tabi.
53.AMHUJIBI paCTEHU U AMHUHOKHUCIIOTHI. - 2 Ta0JI.

54.AMUHUpPOBaHME U IEpEaMUHUPOBAHHE. - 2 Ta0II.
55.VKJIoHAOMuUECs TUIIBI @30THOTO MUTaHUSL. - 2 TabII.

56.Cxema myTeli IOCTYIICHUS MUHEPAJIbHBIX BEIIECTB B PaCTEHHE. - 2 Ta0II.
57.Pacnipenenenrie MUHEPAIbHBIX 3JIEMEHTOB B PACTECHUU. - 2 TaOJI.
58.Cumrnact u anoract. - 1 Tabm.

59.KonTakTHOE moriouieHue. - 1 Tadi.

60.ITyT1 MpOHMKHOBEHUSI MUHEPAJIbHBIX B-B B KJIETKY. - 2 Ta0II.
61.Pob KOPHEBBIX BOJIOCKOB B TIOTJIOMIEHUH MHUHEPATBHBIX BEIIECTB. - 1 Ta0I.
62.11Ikana onpeneneHus MOTPeOHOCTU PACTEHUH B MUHEPAJIbLHOM MUTAHUH. - 1 TalII.
63.Brnussare pH mo4Bsl Ha yCBOEHHE MUTATEILHBIX BEIIECTB PACTEHUAMH. -1 Ta0II.
64.Mukopusa 1 MUKOTpO(HBIH MyTh MUTaHU. - 1 TabI.
65.IlocTymienne MUHEpaIbHBIX 2JIEMEHTOB B pacTeHHeE. - 1 TabI.
66./leiicTBre Ha pacTeHHE HEJAOCTATKA OTJACIbHBIX MUHEPAIbHBIX JIEMEHTOB. - 1 Ta0uI.
67.MeTopl onpeielICHUsI TUTATEIHFHOTO JOCTOMHCTBA TTOYBBI. - 2 Ta0JI.
68.AT® - ctpykTypa u 6mocunres. - 1 Tabm.

69.IpixaTenbHbIN KO3 UIIUEHT. - 2 Ta0I.

70.I1ytu gprxarenpHOrO oOMeHa. - 1 Tab.

71.I'nmukonus. - 2 Tabi.

72.I'enerndeckas CBS3b AbIXaHUS U OpOXKEHUSI. - 2 Ta0JI.

73.Tunbl OpokeHwus. - 2 Tab.

74 ukn Kpebca. - 3 Tadn.

75.MUTOXOHIIpUH, KX MUKPOCKOITMYECKasi CTPYKTypa. - 2 Ta0J.
76./lp1xaTenpHas 1enb. - 3 Ta0lI.

77 .OKACIUTENHEHO-BOCCTAHOBUTENILHEINA TOTEHIIAAN. - 2 Ta0JI.
78.CTpyKTypa OpixaTenbHbIX (hepMeHTOB. - 10 Tad.
79.0xkucnurensHoe GhochoprmpoBaHue. - 2 TaoJI.

80.Ces3p 1kiia KpeOca 1 ApIXaTenpHOro uKia. - 2 Tabi.
81.0OHepreTudeckuii OaylaHC IbIXaTeIbHOTO OOMeHa. - 3 Tad.
82.Ilenro3zodocdaTHplii MyTh ABIXaTETLHOTO OOMEHA. - 4 Ta0mI.

83.I' mnokcanaTHBIN MyTh AbIXaTEILHOTO OOMEHa. - 3 Tadl.

84.MeTozp! H3y4eHHUs MHTCHCUBHOCTH JIbIXaHUS. - 3 TalJI.

85.da3bI pocTa, poCT KIETKH. - 1 TadmI.



86.bonbmas kpuBas pocra. - 2 TabI.

87.MeTobl m3ydeHus pocTa. - 1 Tadu.
88.CraauiiHoe pa3BUTHE PaCTECHHA. - 2 TabII.
89.ITonsipHOCTS. - 1 TAbI.

90.®oTtomnepuoausm. - 2 TabI.

91.I'opmoHabHAsT KOHIEMIINS IBETCHUS. - 1 TaOII.
92.KynbTypa H30JUpOBaHHOM TKaHU. - 1 TalI.
93.Aykcunbl, THOOEpEIUTUHEL. - 1 Tab.
94.MexaHu3M TOPMOHAIIBHOHN perynauuu. - 1 Tabm.
95.I'mnoreTnueckast MOJIETb PETYJISIIMU TeHOMA Y 3YKapuoT. - 1 TabJI.
96.01m1010TBOpEHHE pacTeHHA. - 1 TabII.

97 Ilpopacranue cemsH. - 1 Tab.

98.Bnusinue cBeTa Ha pocT pacTeHHi. - 1 Tabi.
99.PocToBbie Koppesiuu - 1 Tadu.
100.Perenepanus y pacteHuid. - 1 Taba.
101./Ipmxenue y pacteHuid. Tponusmsl. - 1 Tadm.
102.I'eoTponu3msl. - 2 TadI.

103.®oTtoTponusm. - 2 TabJI.

100.I'maporponusm. - 1 Tab.
101.Ceiicmonactuu. -1 Tabn.
106.HuktnHacTHYECKUE ABMKEHUS. - 1 Tab.
107.CraronuTHas Teopus. - 1 TaduI.

108.KieTku B mokosimeMcst COCTOSIHUM. - 1 Ta0m.
109.Bunet ranodutos. - 1 Tad.
110.Kcepomopdnast ctpykrypa. - 1 Tad.

KomMmieKkT TMIEH3MOHHOI0 U CBOOOJIHO PACIIPOCTPAHsIEMOr0 MPOrPaMMHOI0 odecrie4eHHs1, B
TOM YHCJIe 0Te4eCTBEHHOI'0 IPOM3BO/CTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET

8. O0ecneuenne 00pa3oBaTEILHOrO MpoUecca s JUI ¢ OTPAHUYEHHBIMM BO3MOKHOCTAMU
3110POBbSI H HHBAJINI0B

B XoAe peanmaunn AUCIHUITIIINHBI I/ICHOJILBYIOTCH C.HGI[YIOH_II/IG JOIMTOJIHUTCIIBbHBIC MCTOIAbI
0Oy4eHHSsI, TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUYHOW aTTeCTAllMM OOYJaroUIuXCsl B
3aBUCHUMOCTH OT UX I/IH,Z[I/IBI/I,Z[yaJILHBIX OCO6€HHOCT€I>'II

e IS CJEIBIX U CJIA00BUISIINX:
- JIeKIUU OPOPMIISIOTCS] B BUJE DJICKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C IMOMOIIBIO KOMITBIOTEPA
CO CIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHHEM;
- MMIUCbMEHHBIC 3aJIaHUsI BBITIOHSIIOTCS HAa KOMIIBIOTEPE CO CIENUATU3HUPOBAHHBIM MPOTPAMMHBIM
OGGCHG‘-IGHH@M, NN MOFYT 6BITB 3aMCHCHBI yCTHBIM OTBCTOM,
- obecnieunBaeTCss MHIMBHIYAThHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;
- IJI BBIIIOJIHCHUS 3adaHUsA HpI/I H€O6XO,Z[I/IMOCTI/I Hpe,Z[OCTaBJBICTCH YBCJII/I‘-II/IBaIOH_[ee yCTpOﬁCTBO;



BO3MOYKHO TaK)Ke UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;
- IUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;
- 9K3aMEH M 3au€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCHBMEHHOW (Qopme Ha
KOMIIBIOTEPE.

® IS TIYXHX M CIa0O0CTBIIIAIIHX:
- JeKuMu O(QOpPMISIOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JHMOO MpenocTaBiseTcs
3BYKOYCHJIMBAIOIIAs anmaparypa UHIUBUAYAILHOIO I10JIb30BAHMS;
- IUCbMEHHBIE 33JJaHHs BBINOJIHAIOTCS HA KOMIIBIOTEPE B MUCBMEHHOM (hopme;
- 9K3aMEH U 3a4éT MPOBOAATCSA B MUCHBMEHHOH (pOpMe Ha KOMIBIOTEpPE; BO3MOXHO MPOBEACHUE B
dhopme TecTUpOBaHUS.

e Ui UL C HAPYLICHUSAMU OIIOPHO-ABUIATEIBHOIO aIlapara:
- JeKIMH O(QOPMIISIOTCS B BUJE JIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C MOMOIIbI0 KOMIIBIOTEpa
CO CNELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUCHUEM;
- NHACBMEHHBIEC 3a/IaHUs BBIIOJIHAIOTCA HAa KOMIIBIOTEPE CO CIELUAIU3UPOBAHHBIM IIPOrPAMMHBIM
oOecIeueHnEM;
- 9K3aMEH M 3au€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCHBMEHHOW (opme Ha
KOMIIBIOTEPE.
[Tpu HEOOXOIMMOCTH TIpelyCMaTPUBACTCS YBEIMUCHNUE BPEMEHH I TOJTOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOUYHOH aTTECTAllMU ISl OOYYArOIIMXCS YCTAHABIMBACTCS C
y4éTOM HMX HHIUBUAYaJbHBIX McHUXOpu3nyeckux ocoOeHHocTed. [IpomexyrouHas arTecTanus
MOXET MPOBOAUTHLCS B HECKOJIBKO 3TaIOB.

[Ipu mnpoBeaeHMH MpoLEAYpPhl OICHUBAHUS pPE3yIbTaTOB OOYy4YEeHHs] MpeaycMaTpHUBaeTCs
UCIIOJIb30BAHNE TEXHUYECKUX CPEJICTB, HEOOXOJUMBIX B CBS3U C  HMHIWBUIYaTbHBIMH
0COOCHHOCTSIMU O0Oy4aromuXcsi. ITH CPEACTBA MOTYT OBbITh MPEJOCTABICHbl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BAThCSI COOCTBEHHBIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenue mporeaypbl OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHUS JOMYCKAETCsl C HCIOJIb30BaHHEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs 10CTyn K MH(OOPMAIIMOHHBIM U OHOIHOrpadguueckum pecypcam B cetu MHTEpHET
IS Kaxaoro oOydaromerocs B (opmax, aJanTHPOBAHHBIX K OTPAaHMYCHUSAM HX 3I0POBBS H
BOCTIPUATHS UHPOPMALIUU:
® JUIS CJICTIBIX U CITA0OBUASAIINX:
- B IeYaTHOU (hopMe YBEITMUCHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina.
® Ui TIIYXUX U CIa0OCHbIIAIINX:
- B ICUaTHOH (opme;
- B pOopMe 3IEKTPOHHOTO JOKYMEHTA.
e s 00YyYarOIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTATEIBHOTO arlapara:
- B IEYaTHOH (opme;
- B )OopMe 3JIEKTPOHHOTO JOKYMEHTA;
- B (hopme ayauodaiina.

VY4yeOHblE ayAUTOPUU s BCEX BUIOB KOHTAKTHONH M CaMOCTOSITEIBHOM pabOThl, HaydHas
OMOIMOTEKa M WHBIC TOMEIICHHUS [JIi OOy4YeHHWs OCHAIICHBI CIECIHAIBHBIM OO0OPYJAOBAaHHEM H
y‘IGGHBIMI/I MECTaMH C TCXHUYCCKHUMHU CpGI[CTBaMI/I OGy‘IeHI/IH.



9. JIucT perucrpanuy M3MeHeHn i

Howmepa nmuctos OcHOBaHHE I Jata Jlata
Howmep PacmugpoBka
BHECEHUS TMoanucs BHECEHHS | BBEIECHUS
U3MEHEHUs | 3aMCHEH AHHYIMD MOIHCH
HOBBIX W3MEHEHUsI U3MEHEHUS | N3MEHEHHS
HBIX OBaHHBIX
Tpusenene B ) UepHnsBckas
Fd
Nel 6,12 cootsercteue ¢ | A/ pI/I B 16.03.2021 | 16.03.2021
drocC o




