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PaGouas mporpamma y4ueOHOI AMCUMIUIMHBL SBISETCA HacThi0 OCHOBHOI
npodeccuoHanbHOH 00pasoBareibHOM MporpamMmsl /Ui NOATOTOBKH GakaiaBpoB
no Hanpasinenuio noaroroBku  06.03.01 bBuonorus. buomeauumHa #
naGopaTtopHas AMArHOCTHKA OYHOI/0uHO-3a04HOM (popM 00yUEHHS.

PaGouas nporpamma mucLMNIMHBI pazpaboTaHa B COOTBETCTBHH €
DenepanbHbiM 3aKk0HOM 0T 29 nekabpst 2012 r. Ne 273-@3 «O6 obpazoBanuu B
Poccwuiickoii ®enepaimmy (¢ w3meHeHwssiMu # jgononHeHusmu), ®I'OC BO —
GakanaBpuar no HanpasineHuto nojarorosku 06.03.01 buonorus, yTBepKACHHBIM
npukazoM MunucTepcTBa Hayku ©  Beiciiero oOpaszoBanms Poccuiickoii
®enepatmn or 7 asrycra 2020 r. Ne 920 u IlpodeccnoHanbHbIM CTaHAAPTOM,
yrBepikaeHHbIM [Ipukasom MunucrepcTBa TpyJa M COLMAIBLHOM  3AILUTHI
Poccuiickoii ®enepammn «O0 yrBepxkaeHun npoecCHOHATBHOTO CTaHIapTay oT
18 oxrabpsa 2013 r. Ne 544n (¢ usmenenuem); ITpodeccHOHANLHBIM CTAHAAPTOM,
yrBepiaeHHsiM  [lpukasom MunucreperBa TpyJa W COLMANbHON  3aUINTHI
Poccuiickoit ®enepaumu «O6 yTBepikIeHUH NPOJECCHOHAILHOTO CTaHAApTa» OT
22man 2017 r. Ne 432n; [lpodeccHOHANBHBIM CTAHAAPTOM, YTBEPIKICHHBIM
ITpuxazom MuuKCTEpPCTBa TPyAA M COLMAIBHON 3ammThi Poccuiickoii Deneparmn

«O06 yrBepxaeHHH TpodecCHOHANbHOro cTanaaptay ot 16 centsdpa 2022 r. Ne
561H.

COCTABUTEIJIb:

KaHa. Omon. Hayk, noueHt kadeaps Guonoruu ®IBOY BO «Jlyranckuii
roCy/1apCTBEHHBIN rearornyeckuii ynusepceure [lerpenko Cepreii Buraisesuuy

PaGouas nporpamMma yTBeprkaeHa Ha 3aceqaHnu Kadeapsl GHOIOrHH

« 13 » 07. 2025 r., mporokon Ne &

3aseayrommii kadeapoit (P o Bosnruna H.B.

OJIOBPEHA Ha 3acenanmyu yueOHO-METONMYECKOH KOMMCCHH UHCTUTYTA
€CTECTBEHHbIX HAyK

« 13 » 07 2025 r., mporokon Ne &

I[Tpeacenarens @é/ Hecropenko C.H.

/g CasenxoB B.B.

/

COI'JTACOBAHO:
Jupextop JlenapramenTa oGpa3oBanus

«13» 04 2005



CTpyKTypa u coaep:xkaHue y4eOHON TUCHUIIUHBI

1. Henun u 3ana4u y4yeOHOM JMCHUIIIMHBI
Llenv u3yuenus oucyunnunvr: OCHOBHAS IeNb IpPENOAaBaHUs (PU3MOJIOTMU PACTEHUI
3aKJIIOYAeTCsl B TOM, 4YTOOBI JaTh CTYJEHTaM COBPEMEHHbIE IpPEACTaBIEHUS 00 OCHOBHBIX
(U3MOJIOTHYECKUX — TPOIECCaxX  3€JIEHOTO  PAacTeHHUs, MEXaHW3Max WX perylsiuud |
3aKOHOMEPHOCTAX B3aMMOJCUCTBUSA PACTEHUM C YCIOBHSAMH OKPYXKAIOIIEH CPElbl, COXPAaHEHHUs
Ouopa3HooOpa3us Ha 3emiie U MOAAEPKaHNUs CTAOUIBHOTO COCTOSTHUS Onochepsl.
3aoauu usyuenua oucyunaunsl. Baxxueiuiell 3ajaueil JAHHOTO Kypca SIBJISIETCS I03HAHUE
3aKOHOMEPHOCTEH JKU3HENEATENbHOCTH pacTeHui. M3yuuth npupoay (U3MKO-XUMUYECKHX
MIPOLIECCOB, JIEKAIUX B OCHOBE MOIJIOMIEHHUS BOJbl M MHHEPAIbHBIX BEILIECTB; - BBISICHUTDH
(U3HOJIOTMYECKYIO POJIb, BBINOJHSAEMBIX OTAEIbHBIMU MHHEPAIbHBIMU 3JE€MEHTAMU B KU3HU
pacTeHMii; M3y4YUTh CYTh MpOIECCOB (OTOCHMHTE3a M JbIXaHHUS U HX B3aUMOCBS3U, CBS3b,
3aBUCUMOCTh OT (DaKTOPOB CpEIbl; - BBISICHUTH pOJb TOHMKEHHBIX TEMIlEparyp U
MPOJIOJKUTENILHOCTH JTHS B TpOIECCaxX BBIXOJA W3 COCTOSIHUS IOKOS M Iepexoja HX [0
LBETEHUS; - U3YUUTh (PU3UOJIOT0-OMOXMMUYECKUE MPOLECCHI, MPOUCXOISAIINE IPU CO3PEBAHUU
ypoxasi CeNbCKOX03UCTBEHHBIX, KYJIbTYp; - OHATh CYTh MEXaHU3MOB YCTONYUBOCTH pacTeHUN
K HEOJIaronpusITHBIM YCIIOBUSIM CPEIbL.

2. Mecto nucuumnimnbl B ctpykrype OITOIL.
Vyebnas nucuumuinHa OU3HONOTHS pacTeHUd OTHOcHTcs K OazoBoi wactu b1.0.34
y4eOHOTO IIJIaHa.

[IpodeccnonanbHO-OPpUEHTUPOBAHHAS ~ AUCHUIUIMHA  «DU3HOJOTUS ~ PACTCHHIN
00BeMHSET €CTeCTBEHHOHAYYHBbIE MOJIXOJbl K HM3YyYEHUIO PACTUTEIBHOTO opranusma. Jlms
OCBOECHMS JIMCLHUIUIMHBI CTYIEHTHl HCIOJIB3YIOT 3HAHUSA, YMEHUS U BHIBl JESATEIBHOCTH,
chopMUpOBaHHBIE B TMpOIECCe HU3ydeHHUs (PU3MOJIOTHM pacTeHUuil B 00BbEME MpOrpamMmMmbl
oOureo0pa3oBarenbHOM MIKOJBI. Takke Kypc ameiuiMpyeT K 3HAHUSIM M3 pa3HbIX obiacTeit
(6oTanuku, xXuMHHM, (U3HKH, MaTEeMaTHKH), TIOJYYEHHBIMH Ha NPEIbIIYyIINX YPOBHAX
oOpa3oBaHus U MpeanonaraeT GopMupoBaHue o0menpodeccnoHaNbHbIX KOMIIETEHIUH.

HucuummuHa «Pu3H0Norusl pacTeHUI» SBISETCS HEOTHEMJIEMOM YacTbio OHUOJIOTHH U
CIIY’)KMUT OCHOBOM JJIi OCBOCHHUS IUCHUIUIMH: «MounekymnspHoit 6uonorun», «MmmyHomnorusy»,
«OCHOBBI OMOTEXHOIOTHIY, «O0I11as] OHOIOTHS».

3. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO TUCHUILIHHE (MOAYJIIO),

COOTHECEHHBbIX ¢ HHAMKATOPAMH JOCTHKEHHUS KOMIIETeHIIUI

Kox mo ®I'OC BO Nuaukatop 10CTUXEHUS Pe3ynbTaTel oOyueHus o
JUCLUIUINHE
[IpodeccuonansHbie
IIK - 4  cnocoben | IIK-4.1. 3Haer OCHOBHBbIE | 3HATh: OCHOBHbIE HAyUYHbIE TEOPUH

IPUMEHATh Ha IPAKTUKE IIPUHIUIIBI, Ha KOTOPBIX | U KOHIICTIITNHA COBpeMeHHOﬁ

METO/IbI yIIpaBJICHUs B 63.3I/Ipy}0TC$I COBPCMCHHBIC (1)I/I3I/IOJ'IOI‘I/II/I pacTCHHUU, MECTO U

OMOJIOTHYECKUE U | POJIb PACTEHUH B IPUPOJIE U KHU3HH
chepe OHONOTUYECKUX U

OUMOMEUIIMHCKUE YENIOBEKA; 0COOEHHOCTH
OMOMETUIIMHCKUX .

IPOM3BOJCTBA;  KIMHHMKO- | OPTaHM3aldd W pealu3alluu
HPOU3BOJICTB, 1a00opaTopHbIE y4eOHO-HCCIIEN0BATENBCKOM

MOHUTOpPUHIA M  OXPaHBl | UCCIAENOBAHMS, OCHOBHBIC | JCATEIBLHOCTH IO  (DPU3MOJOTHH
IIPUPOJIHOMN Cpelpbl, | METOJbI MOHMTOPDHMHIA W | pacTEHHi; oOllee INpeacTaBIeHUE




MIPUPO/IOTIOJIE30BAHUS,
BOCCTaHOBJICHUSI U OXPaHBI
OHopecypcoB, B
KIIMHAYECKUX
JIUArHOCTUYECKUX
OTHEJICHUAX, B JIeYeOHO-

AUXArHOCTUYCCKUX LECHTpax

OXpaHbl IPUPOJHOU Cpembl,
IIPUPOAOTIOIB30BaHMS,
BOCCTAHOBJICHUSI U OXPaHbI
OMOpecypcoB;  MPHUHIIMITBI
IIPOBEICHUS
MOHUTOPUHTOBBIX paboOT H
OpraHu3anuu MeEpONpPUATUN
0 OXpaHE  NPUPOIAHOU
Cpenbl; METObl YIIPABICHUS
B chepe OMOIOTHMYECKHX U
OMOMEIUITMHCKUX
IIPOU3BOJICTB, MOHUTOPHHIA

U OXpaHbl  NPHUPOJHOU
Cpenpl,
MIPUPOIOTIONH30BaHHUS,
BOCCTAQHOBJICHUSI U OXPaHbI
OropecypcoB

IK-4.2. Ywmeer
WCIIOb30BaTh
9KOJIOTMYECKOe
3aKOHOIATEIILCTBO PO;
HOPMAaTHBHBIE "

METOJIMYCCKUE MaTepUaITbI
M0 OXpaHe OKpyXKaromen
Cpelbl W palMOHAIBLHOMY
HCII0JIE30 BAHHUIO
MIPHPOJTHBIX PECYPCOB;
MOPSJIOK ydeTa JaHHBIX |
COCTaBJIEHHUS  OTYETHOCTHU
M0 OXpaHe OKpYKaromen
cpenmpl; TpaBWIa OXpPaHbI
OKpYIKaloIen Cpensl,
MIPOMBIITICHHOM u
crenranbHON
0e30I1aCHOCTH.
IIK-4.3.

METOIaMH
paboTHI,
I'PaHHUIIBI
00BEKTOB

Bnaneer:
IJIaHUPOBAHMS
onpenensier
TEPPUTOPUN U
MOHUTOPHUHTA
MOJHAA30PHBIX
TEPPUTOPUI;
MOHUTOPHUHT

OpraHu3yecT

[0IHA30PHBIX TEPPHUTOPHIA
c IPUMEHEHUEM
IPUPOIOO0XPAHHBIX
OMOTEXHOJIOTHIA.

0 HE00X0MMOCTU
npodeccnoHaIbEHOTO pa3BUTHS,
pacuIpeHus KpYro3opa,
OOHOBIICHHSI 3HAHUN M TOTOBHOCTHU
K TOCTOSSHHOMY CaMOpa3BUTHIO B
cdepe GU3MOIOTUN PACTEHUI:

crenupuKy (DU3HOTOTUIECKIX
IPOIIECCOB, CBSI3aHHBIX C
OCOOEHHOCTSIMU MPUKPEIIEHHOTO
TUIIA CYIIECTBOBAHUS y PAaCTCHHUI;
MEXaHU3MBI MPOTEKAHUS u
PETYISIUH TTPOIECCOB, CBS3aHHBIX
C U3HbIO pacTeHuil (MOIJIOIIEeHNE
BOJBl W MHUHEPAIBHBIX BEIIECTB,
doToCHHTE3 W JABIXaHHE, POCT H
pa3BUTHE); MEXaHU3MBI aJarTaIiH

pacTeHui K  W3MEHSIOIMMCS
YCIOBUSIM  CpPEIbl;  MEXaHU3MBbI
B3aUMOJCUCTBHUA pacTeHui B

ouoreorieHo3e; (HU3NOJOTHUECKYIO
poJIb pacTeHuii B Onocdepe
yMeThb: paboTaTh C HAyYHOU U

METOJNYECKON JUTEPATYPOU;
KPUTHUYECKH aHAJIU3UPOBATh
COBPEMEHHBIE THIIOTE3bI B
bu3noIOTHI pacTeHui;
CUCTEeMAaTU3UpPOBaTh  3HAHUSI O
pacTUTEIHLHOM OpraHusme,
MOJIy4YeHHbBIE npu U3y4eHUU
HAy4YHOMU JUTEPaTyphL;
M0JIb30BaThCS COBPEMEHHBIMU
METOJIaMU  MCCIIEOBAaHUS  TpU
W3YYEeHUU PACTEHUN U MPOIIECCOB,
IPOTEKAIIUX B HHUX; T'PAMOTHO
u3JIaraTb TEOPETUUYECKHUI MaTepHa
0 KU3HU pPacTUTEIHHOTO
OpraHu3Ma, BECTH JIUCKYCCHUIO;
UCII0JIb30BATh 3HAHMUS,
MOJIyYeHHbIE B O3TOM Kypce, B
cBOEi MPaKTUYECKOU
NEeSITENIbHOCTH; paboTaTh c
TEXHUYECKUM o0opyoBaHuEM
¢dusnonoruueckoil  mabopaTopuy,
npu peleHnn TUTIOBBIX

npodeccroHanbHBIX 3a7a4
BJIaJIeTh: OCHOBHBIMH METOJIaMU

(GU3MOIOTUH pacTEeHU; HaBBIKAMU
paboTbl ¢ y4eOHOW W HayyHOMU

JUTEPATypOH; UCII0JIb30BaTh
HOBeINe pa3paboTku u
JOCTHKEHUS B obnactu




duzuonoruu pacteHuit TSt
penIeHHs npogeccuoHaIbHBIX
3aja4; METOJaMU aHajM3a
(U3HOTIOTHYECKOTO COCTOSTHHS
pacteHui METOJAMH
1a00paTOPHBIX u TMOJIEBBIX

(U3HOJIOTHUECKUX HCCIIEA0BaHUH,

SKCIICPUMCHTAJIbHBIX

HaOII0AEHUI;

TEXHUKOM

(GU3NOTIOTHUECKUX J1TaOOPATOPHBIX

pa60T; OCHOBHBIMHU HaBbIKaMH
oOparieHus 1a00paTOPHBIM
000py/TI0BaHHEM; HaBBIKAMHU

00paboOTKU 1 aHaIM3a MOJy4aeMbIX

SKCIICPUMCHTAJIbHBIX JaHHBIX

4. CTpyKTypa U coaep:KaHue Y4eOHOl AN CIUNIHHBI

4.1. O0beM yueOHOM AUCHMIJIMHBI M BUJbI Y4eOHO0iIl paboThl

. O0beM yacos / 3a4. ef.
Buna yueOHoii padoThl
Ounas ¢popma | 3aounas ¢popma

OO0uasi yueOHast Harpy3Ka 721/2 72/2
Obsi3aTesibHAs ayUTOPHAsI yueOHAasi HATpy3Ka (Bcero 24 18
4acoB),
B TOM 4HcJe:
Jlexknuu 10 8
CeMuHapcKue 3aHSATHS - -
[IpakTruueckue 3aHATUS 14 -
JlaGopaTopHbie pabOTHI - 10
KoHTposbHble paboThI - -
VY4eOHas mpakTHKa - -
Jlpyrue dhopmMbl opranusanuu yaeOHOTo npoiecca -
CamocrosiTesibHasi paboTa cTyeHTa (BCero 4acoB) 44 50
dopma arrecranus 1 cemectp 3 cemecTp

3a4eT 3a4eT

4.2. Coneprxanue pa3ie10B y4eOHOI 1 CHUNIMHBI

Tema 1. Beagenune B gucummummHy «®wusumosorus pacreHuil». Hcropus pa3BUTHS
¢u3nonorun pacteHuil. Buabl npeBpalieHUH, COCTaBISIONIME JKU3HEHHBIE MPOLECCHl Y
pacteHuil. OCHOBHbIE HalPaBJICHUS HCCIIEIOBaHUI B (PU3HOJIOTUN PACTEHHH.

Pa3znen 1. ®usnonorus pacTUTENbHON KIETKH

Tema 2. Ilpuposa U (QyHKIMH OCHOBHBIX XMMHUYECKHX KOMIIOHEHTOB PAaCTUTEIbHOU
KJIeTku. benku u ux ¢yHkuuu B Kietke. HykiienHOBBIE KUCIOTHI U UX QYHKIUHU. YTJIEBOABI U
JIMIINAJIBI PACTUTENIBHOM KIIETKU. Boja M MHUHEpaabHBIE BEIIECTBA KAK KOMIIOHEHT PaCTUTEIbHOU
kieTku. CTpyKTypHasl U HEpPreTU4ecKas OpraHu3alusl paCTUTENIBHON KIETKH. buosornueckue
MeMOpaHbl ¥ uX GyHKuuU. CTpPyKTypa OpraHessl pacTUTENbHON KIETKH U UX (QYHKITUH.
@OyHKIMM BaKyoJb. TpaHchopmanys SHEPrUU B paCTUTENBHOM KIIETKE.



Tema. 3. ®epmeHTsl pacTuTeNbHON KieTk. OOmas xapakTepucTuka GEepMEHTOB M UX
CTpyKTypHas opranu3anus. CrenupuuHOCTh U MEXaHU3M ACUCTBUS (EPMEHTOB. 3aBUCHMOCTH
aKTUBHOCTH (pepMEHTOB OT ycioBuid cpeapl. Knaccudukarus ¢pepmeHTOB.

Paznen 2. Boanbiii 0OMEH pacTeHHH.

Tema 4. [lornoienue U pacxoJ0BaHUE BOJbI pacTEHUEM. SIBIIeHUS, JieKalllMe B OCHOBE
IIOTJIOLIEHUS BOJIbI pacTeHHeM (rujaparanus, ocmoc). KopHeBas cuctema Kak opraH MorJjomeHus
BOJIbI pacTeHueM. PanuanbHblil TpaHciopT BoJibl K cocyaaMm KopHs. KopheBoe nasnenue. Jlucr
KaK opraH TpaHCIUpaluuu. buosormyeckoe 3HaueHue TpaHcIUpauuu U €€ pasmepbl. Bumbl
TpaHCHUpAUH (KyTUKYISIPHAS, YCThUYHAS). 3aBUCHMOCTh TPAHCIHPAIMH OT (PaKTOPOB CPEIbI.

Tema 5. Bomublii 0anmaHc pacTeHHWH M MEXAaHHU3MBI €r0 PEryJUpOBAaHUS y PACTCHUH
Pa3IMYHbIX SKOJOIMYECKUX Ipymm. JlBuratenu nmoroka BOJbl B pacTeHUM. Boaubiii Gananc
pactennii. OcoOEHHOCTH BOJIHOTO OOMEHA y pacCTeHHUI pa3IuYHbIX SKOJIOTHUECKUX TPYII.
OU3M0JOTUYECKHE OCHOBBI OPOILIAEMOT0 3eMJIEIEIHS.

Paznen 3. MuHepanbHOE MUTaHUE PACTEHUI

Tema 6. ®usnosoruyeckas pojb OTIAECIbHBIX AJIEMEHTOB MHUHEPAJIBbHOTO MHUTAHHUS.
Metonpl uccienoBaHUS  (PU3NOJIOTUYECKON POIM  OTAEIBHBIX 3JIEMEHTOB MHHEPAIBHOTO
MUTaHUS. 30JIbHBIE 3JIEMEHTHI, UX yCBauBaeMble (OpPMbI U (PYHKIIMM B pacTeHUU. A3OT, €ro
ycBosiemble (popMbl M GYHKIIMM ~ pacTeHUd. MexXaHU3MBbl MOTJIONIEHUSI MUHEPATIbHBIX BEIIECTB
KOpDHEBOM CHCTEMOM pacTeHuil. PaauanbHbIi W KCHJIEMHBIM TPAHCIOPT DIIEMEHTOB
MUHEpaAJIbHOTO NHUTaHUs. BiusHue BHemHMX (AKTOPOB Ha MOTJOTUTENbHYIO AKTUBHOCTH
kopHeil. KopHeBble BbIIeTICHHS U UX POJIb B YEPEJOBAHUU KYIIBTYP.

Tema 7 ®uznonoruyeckue OCHOBBI MpUMEHEHUs yaoOpenuii. O pe3epBe MUHEPAIbHBIX
3JIEMEHTOB B OMOIIEHO3axX U arpoguToleHo3ax. Popmbl ynoOpeHuit U crnocoObl UX MPUMEHEHHUS.
BripamuBanue pactenuit 6e3 nmousbl. J[MarHoctuka qeUIMTa MUTATEIbHBIX AJIEMEHTOB.

Pa3znen 4. ®otocunres

Tema 8. CtpykrypHas opranuzamus (GOTOCHHTETHUECKOTO ammapara pacteHui. Jlucr,
Kak opraH ¢otocuHTe3a. CTpyKTypHasi OpraHu3alus XJopoIuiacToB. [IMTrMEeHTHI XJIOpOTIacTOB.
OyHKIIMOHATBHBIE  KOMIUIEKCHI — nurmMeHToB. CBeroBas  (daza  dotocunre3a. OoOmas
xapaktepuctrka porocunTeza. Dotodusznueckre u GOTOXUMHUUECKHE PEAKIIUU CBETOBOM (ha3bl
dotocunTeza.  dortomuz  Boawl.  OOpazoBanme AT® mnpu  POTOCHHTETHUECKOM
hochopummpoBaHum.

Tema 9. [lyte yrnepona B otocuntese (TemHoBast ¢da3a porocunresa). Boccranopnenue
YIJIEKUCIIOTO ra3a A0 ypoBHs yrieBojoB y C 3 — pacrenHuil. OcoOeHHOCTH TEeMHOBOH (a3l
¢dotocunTeza y C 4 — pacrenuit. OcoOeHHOCTH TeMHOBOW ¢a3bl ¢doTocunTtesa y CAM -
pactenmii. (CBeT0O3aBUCHMbIE OKHUCIUTEIbHBIE IMpouecchl (poToabixaHue). 3aBUCUMOCTD
doTocuHTe3a OT (akTOpOB BHEWIHEH cpeabl. Mertoabl ompeneneHus (OTOCHHTE3a U €ro
MoKaszarenu. 3aBHUCHMOCTh (POTOCHHTE3a OT HACHEACTBEHHBIX (akTOpoB. BiusHue ycroBwmii
BHEIIHEH cpenbl Ha (OTOCUHTE3 (MHTEHCHUBHOCTH OCBEIIEHHOCTH, CIEKTPAIbHOTO COCTaBa,
TEeMIIepaTypbl, 00ECIIEUeHHOCTH BOJOW U MUHEPATbHBIM TUTAHUEM ).

Pazpnen 5. /lpixaHue pacTeHu

Tema 10. OOmas xapakTepucTHUKa JAbIXaHUs ero ¢epMmeHtHas cucrema. QDyHKUUU
IbIxaHus (OMOJOTMYECKOro OKHUCIeHHs). MUTOXOHIPUN KaK OpraHesibl a3poOHOIO JbIXaHMS.
depmeHTHas cuctema JbixaHus. [lyTu OKHCIeHMs ABIXaTeNbHOTO CyOCTpaTa M MX MEXaHU3M.
JlbixaHue 3a cyeT XUpoB M OenkoB. JlpIxaHMe M OMOCHHTETHYECKHE Ipolecchl. MeTobl
ONpeNieNieHus] JIbIXaHUsl U €ro IMoKaszaTesld. 3aBHCUMOCTb [IbIXaHUS OT (PAKTOPOB CpPEIbl
(xonuentpamust COz u Oz, TeMmmeparypbl, BOIHOTO pEXHUMa, MHUHEPAIbHBIX BEIIECTB,
MHTEHCUBHOCTb JIbIXaHHsI B OHTOTEHE3E).

Paznien 6. OOMeH opraHMYeCKUX BEIECTB M UX NepeBHKEHHE B PACTCHUH

Tema 11. OOMeH yrieBoJIOB, KUPOB, OSTKOB M BEHIECTB BTOPHUYHOTO MPOUCXOKJICHHSL.
Cunres, pacnan yrineBonoB. CuHTe3 m pacnan kupoB. CHHTE3 M pacnaJl aMUHOKUCIOT U
OenkoB. BemectBa BTOPUYHOIO MPOUCXOXKICHHS M HMX pPOJb B pacTeHUsX. TpaHCHOPT



ACCUMUIIIHTOB M pAacCTEHUU. BHYTPUKIETOYHBIA TPAHCIOPT ACCUMMWISAHTOB. IlapeHXMMHBIN
TPaHCIOPT ACCUMWIAHTOB. PIOSMHBINA Y KCUIIEMHBIN TPAHCIIOPT ACCUMUJISIHTOB B PACTCHHUSIX.

Pasgen 7. Pocr u pazButue pacteHui

Tema 12. 3akoHOMepHOCTH pocTa U pa3BUTHs pacTeHui. [lpopacTaHue ceMsH U THUIIBI
pocra opraHoB. Pa3pl OHTOI€HE3a PACTUTENBHOM KIETKHA. B3auMOCBSI3b M B3aMMOJICHCTBHUE
KJIETOK M OPraHOB B CHUCTEME LIEJOT0 pacTeHHs ((ha3bl OHTOTEHE3a PACTUTEIHHON KIETKH, THII
pocTa, KOppPEISLMOHHbIE  B3aUMOJCHCTBUS  NOJIAPHOCTh U MEPUOJUYHOCTH  pOCTA).
@UTOTOPMOHBI, UX CHHTE3 M CHEKTP OMOJIOTUYECKOTO JeHCTBUSA. MecTa mpenMyIiecTBEHHOTO
CHHTE32 TOPMOHOB M HAalpaBlIeHWE MX TPAaHCHOpPTa MexXxaHu3M [eHCTBHUS (UTOTOPMOHOB B
OHTOTEHE3€ Yy pacTeHWi. 3aBUCHMOCTb pPOCTa W Pa3BUTUS pPACTCHHH OT (aKTOPOB
cpensl. MeTosibl M3MEpPEHUs pocTa M €ro mnokasarenu. Temmeparypa M CBET Kak (pakTophl,
PETYJIHPYIOIIME POCT W pa3BUTHE pacTeHUW. DU3HOJOrHUs MPOSABICHUS TOJIa Y PAaCTCHUH,
BETeHUSI U (OpMUPOBAHUA 3aBsi3H. JBrkeHus: pacTeHuid. Tponusmel u Hyranuu. PocTtoBbie u
TYpropHble HacTUU. J[BrkeHus, 00yciIaBIUBalOIINE 3aIUTy TPaBSIHUCTBIX PACTEHUN B 3UMHHM
nepuoJ (reouins)

Paznen 8. Ilpucnocobienue u ycToH4MBOCTh PACTEHUN K HEOJIaronpUsITHBIM YCIOBUSM

Cpenpbl.

Tema 13. ®usznosorust yCTOMYMBOCTH PACTEHMM K TMEPUOAVYECKH W CIy4alHO-
JEHUCTBYIOIUM JIEUCTBYIOMKUM (pakTopaM BHeEmHEH cpenapl. DU3NOIOTHS MOKOS Y pPacTEHUH.
Bunbl nmokost y pacrennii. GU3HOIOTHYECKHE OCHOBBI MIOKOSI. CEIbCKOXO35IMCTBEHHBIX KYJIBTYP.
[Ipuembl HapylieHHs M TPOJUIEHHUS] TMOKOs y pacTeHuid. CrocoObl 3alllUThl PACTUTENBHBIX
OPraHM3MOB OT TEMIIEPAaTypHBbIX NOBPEXACHHUN. JKapoycTOMYMBOCTh M 3aCyXOyCTOMYUBOCTH
pacteHuid. XOJOJO - U MOPO30CTOMKOCTh PAaCTEHUH. 3UMOCTOMKOCTh KaK YCTOMYMBOCTBH KO
BCEMY KOMIUIEKCY HeOIaronpusTHeIX (GakTOpoB Mepe3suMOoBKU. Peakiins pacTeHHil Ha 3acojIeHHe
MOYBBI. YCTOWYMBOCTH PACTECHUN OT BPEIHBIX T'a3000pa3HbBIX BBIICICHUN MPOMBIIIICHHOCTH.
Y CTONYMBOCTE paCTeHHUI K TPUOHBIM OOJIC3HSIM.

4.3. Jlekuuu
Ne i/ Ha3zBanue TeMbl O0bem yacoB
Ounas 3aounasn
dbopma dpopma
1 cemecmp
Brenenne B qucuuruinHy «@uU3MOJIOTHSI PACTCHUIN 2 2
[IpeameT u 3amaun PU3UOIOTUU PACTCHUM, CBSI3b €€
1 ¢ npyrumu Haykamu. Crenududeckre 0coOEHHOCTH

KJIICTOK paCTCHI/Iﬁ 0 CpaBHCHHIO C 6aKTepI/I${MI/I 51
KIJIICTKaMH KNBOTHBIX.

(DYHKI_[I/IOHaJ'ILHaSI PpOJIb OpPraHouzioB KIICTOK.
CHeL[I/I(I)I/ILIeCKaH pOJib B MeTaboJIM3Me OpTraHOU OB,
THUIIMYHBIX TJIA paCTeHI/Iﬁ (HJ'IaCTI/II[BI, BaKYOJIb,
2 KJI€TOYHAasA CTCHKa). Knerka xak OCJIOCTHaA CUCTEMA.
dusnogoruyeckas POJib MeM6paH " IMMPOHULIACMOCThH)
KIJICTOK JIS1 pa3HbIX COCIMHEHUH.

IIpuponra M GYHKIUM OCHOBHBIX XHMHYECKHX
3 KOMIIOHEHTOB PACTUTEIBHON KIETKU

4 DepMEHTBI PaCTUTEIIBHOM KIETKU




3HaueHue BOJbl B KU3HM pacreHus. [locrymiienue
BO/JIbI B PACTUTEIILHYIO KIETKY

[Tormnomienne U pacxoJOBaHUE BOJBI PACTCHHEM.
[IpencraBaenne O  CUMILIacTe,  amoILIacTe,
9HIOIIACTE.

Bonupiii 0anmaHc pacTeHHd W MEXaHH3MBI €ro
pEeryJIMpOBaHUs y pacTeHuit Pa3IMYHBIX
SKOJIOTUYECKUX TPYIII.

dusnoaorndcckas POJIb OTACIBHLBIX J3JICMCHTOB
MUHCPAJIbHOI'O MUTAaHHUA

dusunonornueckue OCHOBBI NPHUMCHCHUSA
yA0OpeHMil.

10

@DOTOCHHTE3 Kak IMpoLecc MUTaHUS PacTEHHH.
3Ha4YeHHE €ro B KPYrOBOPOTE yIriIepoa U KUCIOPOa
Ha 3emJe, B xKU3HU Ouocdepbl. McTopus oTKpbITHS
1 u3yudeHus (OTOCHHTE3A.

11

OyHKIHOHAIbHbBIE (boTOCUHTETHYECKUE
CTPYKTYpbl — pacTeHus. IIurmeHTHBIM anmapar
¢dortocunTeza. Jluct kak opraH (orocuHTE3A.
XJ0pOMIacThl, UX yAbTPACTPYKTYpa (IpaHsbl, jJa-
MEJUTBI, TUJIAKOUBI, CTPOMA, PUOOCOMBI).

12

dotodusnueckue mporecchl B (PoTOCHHTE3E.
[Tepenada moryomeHHOW »Heprun (HOTOHA MEKITY
MoJieKynaMu nurmeHToB. [IpencraBnenue o
(hOTOCMHTETHYECKON €IUHHUIIE, CBETOCOOHpAIOIEeM
KOMILJIEKCE, PEaKIIMOHHOM LIEHTpPE U (OTOCHCTEME.
DOTOCUHTETUYECKOE dochopmmposanue,
LUUKINYECKOE U HEIUKINYECKOE.

Mexanusm docdopunpoBanus, Teopus
Murtuenna.

13

TemuoBass ¢aza ¢dotocunresa. I[luxkn KanpBuna
(C3-niyth), oTansel nukina KaneBuHa. DoToapixaHue
y C3 —pacrenuii. Luxn Xstya — Civka (C4- myTs).
Crpykrypa nuctbeB C4-pacTteHui, 0COOEHHOCTH
XJIOPOIJIACTOB M3 KJIETOK Me30(uiia U 00KIaIKu.
CAM-nyte  doTocuHTe3a. BiusHue BHEMIHUX
ycIoBUM Ha OTOCHHTE3.

14

[Iporecchl OKHCICHUS B 3HEPreTUYCCKOM OOMEHE.
AHa’pOOHBIA M a’pOOHBIN THUMBI YHEPTETHUUECKOTO
oOMeHa, OpokeHMe U JbIXxaHue. [eHeTHueckas
CBs3b OpOXeHUs U JbIXaHus. AHa’poOHas U
a’pobOHas (a3bl JpIXaHMUS.

15

I'mukonus, mukn Kpe6ea. [Tentozodocdarubrit myTh
neixanus.  Jlokanmuzanus TpOIECCOB JbIXaHUS B
KIeTke. MUTOXOHIIpUH, UX CTPYKTypa U (PYHKIIUU.
@doToapIXaHWe U TEMHOBOE JbIXaHHWE Yy PAaCTEHUH.
CBsi3pb MEXIy JbIXaHUEM U TPOJTYKTHBHOCTHIO
pacTEHUN.

16

OOMeH yrieBoJIOB, XKUPOB, OEIKOB M BEIIECTB




BTOPHUYHOTO ITPOUCXOKIACHHA.

17 3aKOHOMEPHOCTHU POCTA U PA3BUTHS PACTEHUM.
®usnonorus YCTOWUYUBOCTU pacTeHui K
18 IIEPUOTNYECKU u CIIy4alHO-JIEUCTBYIOLIUM|

JEUCTBYIOMUM (PaKTOpaM BHEIIHEH CpeIbI.

Wnuterpanmss  QU3MOJOTHUECKUX  TPOIECCOB B
pacrenuu. I[IpoayKUMOHHBIM NPOLIECC PACTEHUS U
19 MHTETpanus B HEM pa3HbIX (QyHKIMiA: (poToCcHHTE3A,
JbIXaHUs, POCTa, MUHEPAIBHOIO MHUTAHMS, BOJIHOTO
pexxuma. BzanmoieiicTBre OpraHoB pacTEHHUS.

Hroro: 10 8

4.4. HpaKTuquKue/ceMnHapCKne 3AHATHA HE NIPEAYCMOTPEHBI y‘leﬁHbIM IJIAHOM.

4.5. JlabopaTopHbie padoThl
VY4eOHBIM MJIaHOM MPEAYCMOTPEHBI Ja00PATOPHBIE 3aHATHS, LIETSIMU KOTOPBIX, SBIISIOTCS
IMPOBEPKa U 3aKPCIIJIICHUE OCHOBHBIX TCOPETUUCCKUX HOHO)KCHHI;'I, Hn3jgara€MbiX B JIEKITMOHHOM
Kypce, 3HAaKOMCTBO ¢ 0a30BBIMH METOJJAMH W3YydeHUS (PH3UOJIOTHUECKIX TPOIIECCOB Y PaCTCHUH,
MOJIyueHUE  HaBBIKOB  HAay4HO-UCCIIEOBATeNbCKOM  paboThl.  JlabopaTopHble  paboThI
BBINIOJIHAKOTCA HHAWBUAYAJIBHO.

Ne n/m Ha3Banue TeMbl O0bemM yacoB
Ounas 3aounas
dbopma dbopma

1 cemecmp
1 SIBleHuMe Ia3MOJIN3a U IEeTIa3MOoIn3a.
2 Onpenenenue BA3KOCTH [UTOTLIA3MBbl. 2 2

Omnpenenenre coCylIel CUITbl KIETOK YIPOIIEHHBIM
3 METOJI0M

Ha6n}oz[eHHe 3a YCTBUYHBIM JBHXXCHHCM IIOJ

4 MHUKPOCKOTIOM.
OnpezneneHre MHTEHCUBHOCTU TPAHCIUPALUU I10 2 2
5 YMEHBILIEHUIO MACChl CPE3aHHBIX JTUCTHEB

Or[pez[eneHI/Ie qucila YCTbUIT MW TOBCPXHOCTHU

6 YCTBUYHBIX mIene Ha CANHUNY IIoIIaAu JIUCTA.
MI/IKpOXI/IMI/I‘{eCKI/Iﬁ aHaIu3 30Jbl. AHTaroHU3M 2
7 HMOHOB KaJIUA U KaJbLHA.
8 DU3NOJIOrNYECKU KHUCBIE U IIEIOYHBIE COJIH.
9 HOJ’Iy‘-IeHI/IC BBITAXKKH ITMTMCHTOB 3€JICHOI'O JIHMCTA. 2 2

10 [lonmyyenue  ¢eodernHa W BOCCTaHOBJIEHHUE 2 2




METAJUIOPraHUYEeCKON CBS3H. drnoypecueHnus
xJyopoduia

1 doToceHCHOMTH3UPYIOINIee JACHCTBHE XJIOpoduiuia 2 2
Ha peaxIfio IMepeHoca BoAopoaa
BnusiHue BHEMIHUX YCIOBUM HAa WHTEHCUBHOCTH

12| poTocuHTE3a BOJHOTO PACTEHHUSI.
Onpenenenue AKTUBHOCTH KaTasasbl B

13 pPaCTHTEIHHBIX 0O0BEKTAX.

14 [IpeBpanienue BenecTB IpU NPOPACTAHUY CEMSH. 2

Hroro: 14 10

4.6. CamocTtosiTeibHasA padoTa CTYA€HTOB

CaMoCTOATENbHOE H3YUYEHHE TEOPETHUECKOro MaTepuana IMpeanoyiaraetT padoTy ¢
y4eOHOU JTUTEPATypOi; UTOTOM PabOTHI SBJSIOTCA KOHCIEKT. Ha camocTosiTensHOE M3ydeHHe B
COOTBETCTBUHU C TEMATUKOM JIEKIIUIA BBIHOCATCA CJIECAYIOIIAE BOIPOCHI.

Ne Ha3Banue pa3zaena / Tembl Bup camocrositesbHOM O0bem yacos
n/n padoThbI Ounas | 3aouHas
dhopma dbopma
1 cemecmp
MOJATOTOBKA K
Bxutag pycckux y4eHbIX B
nabopaToOpHBIM paboTam,
1 CTaHOBJIEHUE U pa3BUTHE HUNOJIOTUN 5 )
. KOHCIIEKTUPOBaHUE
pacTeHMi, KaK HayKH.
MaTepuaia
. MOJATOTOBKA K
®uznosiorus pacTeHun —
nabopaTOpHBIM paboTam,
2 TEeOopeTuyecKas OCHOBa 2
KOHCIIEKTUPOBaHUE 2
PaIMOHAIBLHOTO 3eMJICTIOJIb30BaHUSI.
MaTepuaia
Kiierounas cTeHka: XuMHUYECKUM
MOJATOTOBKA K
COCTaB, CTPYKTypHasi OpraHu3aIus
> CTPYRIYP ’ 71a00pPaTOPHEIM paboTaM,
3 yABTPACTPYKTYpa U (pu3nveckue 2
. KOHCIIEKTUPOBaHUE 2
cBoiicTBa. OYHKIIUU U IBOJIIOLIUS
. MaTepuaia
KJIETOYHOM CTEHKH
OO6pa3oBaHue 1 POCT KJIETOYHOMH KOHCIIEKTUPOBaHUE
CTeHKH. [ manoriasma kak MaTepuana, moJAroToBKa
4 KOJUIOUHAA cucTema. [[Buxkenue K 71a00paTOpPHBIM 2 2
THAJIOTUIAa3MBl. paboTam.
. MOJATOTOBKA K
du3nyecKkue U XUMHUYECKHUEe CBOICTBA >
5 1abopaTOpHBIM paboTam, 2
BOIbI. MOJIEKYIIIPHOE CTPOECHUE BOIBI.
KOHCIIEKTHPOBaHUE




CoctosiHME BOJBI B PACTBOPAX.

MarepHaia.

[TouBa KaK UCTOYHMK MUHEPAIbHBIX
anemeHToB. TBepaas ¢a3a noyBsl,
ITIOYBEHHBIN PacTBOP, COCTAB U

MOJTOTOBKA K
1ab0opaTopHBIM paboTaM,

KOHCIIEKTHPOBAHUE
CTPYKTYypa IIOYBEHHOTO
Marepuana.
MOTJIOMIAIOIEr0 KOMILIEKCA.
Ncrounuku a3oTa st pacTeHUH. HIOATr0TOBKA K
nabopaTopHbIM paboTam,
7 CumbuoTtnueckas Guxcanus KOHCIIEKTHPOBAHHE
MOJIEKYJIIPHOTO a30Ta. MaTepHala.
Bonnas, nmecyanasi u moYBeHHAS
KOHCIIEKTHPOBAHUE
3 KYJIBTYPBI: UX TPUMCHCHHE B
. Marepuaia
(hbU3MOTIOTMH PACTEHUM.
DHU3NOTOTHYECKHE OCHOBBI IOATOTOBKA K
NpUMEHEHNs y1o6peHuii. nabopaTopHBIM paboTam,
9
DU3NOIOTHYECKU KUCITBIE U KOHCTICKTHPOBAHHC
(hM3MOJIOTUYECKH OCHOBHBIE COJIH. Matepuaia
MOJATOTOBKA K
nabopaTopHBIM paboTam,
10 [TutaTensHble cMecH. [ 'uaponoHuKa.
KOHCIIEKTUPOBaHUE
MaTepuaia
MeTo1b1 OnIpeieNieHUs JbIXaTeIbHOTO KOHCIIEKTHPOBaHUE
11 | rasoo6mena y pacrenuii. MaTepuaia
Mutoxounpuu. X ctpykTypa u
P pPyKLyP MOJATOTOBKA K
¢dbynkuun. M3mMeHenue
. nabopaTopHBIM paboTam,
TMBTPACTPYKTYPHI MUTOXOHJIPHI B
12 | YISTPacIPYLYP P KOHCIIEKTUPOBaHUE
3aBHUCHUMOCTH OT ()YHKIIHOHAJIBHOTO
MaTepuaia
COCTOSIHUSI OpraHU3Ma.
. MOJATOTOBKA K
CooTHoIIeHHE PA3IUYHBIX MyTeH
n1abopaTOpHBIM paboTam,
|3 | ACCHMMIISUMH YIIIEBOIOB B
KOHCIIEKTHPOBaHUE
3aBUCHUMOCTH OT ()aKTOPOB CpeIbl
MaTepuaia
OcHOBHBIE TOJOKEHUS MOJTOTOBKA K
14 XeMHOCMOTHYECKOH TEOPHH 1ab0paToOpHBIM padoTawm,
compspkeHuss Murtyenna. HanucaHue pedepara
MeTo 16l OTIpeIeIeHUsT COCTABIISFOIINX BEIMOHEHME
15 | gpxatensHOrO razoo6MeHa.

WHIUBUAYAJIBHOTO




JOMaIIHEro 3aaaHusd

16

Xnoporactel. OCHOBHBIE 3JIEMEHTHI
CTPYKTYpPBI XJIOPOILIACTOB (JIBOMHAs

MOJITOTOBKA K
1ab0paToOpHBIM paboTam,

MeMOpaHa, MaTPHUKC, TUIAKOHIBI, KOHCTIEKTHPOBaHHE
rpanbl). OHTOreHe3 XJI0POIIACTOB. Marepuaia
[TurmenTs! poTOCHHTE3A.
MOJITOTOBKA K
OcobenHocTH (POTOCHHTETHUSCKUX
nabopaTopHBIM paboTam,
1 MUTMEHTOB y PA3JIMYHBIX TPYIIIT
7 KOHCIIEKTHPOBAHKE
oprann3moB. KomnencatopHas
MaTepuasa
XpOMaTHu4ecKas aJlanTalusl.
[lepBruHBIe Tpo1Iecch (POTOCHHTESA.
MOJITOTOBKA K
Mogenu nnepeHoca 3Hepruu
nabopaTopHBIM paboTam,
18 BO30Y)KIICHHUSI MEXKTy MOJICKYJIaMH
KOHCTIEKTHPOBaHHE
MUTMEHTOB. McTOpust OTKPBITHS
MaTepuaa
(bmroopecteHITuN
Oxousorus potocunte3a. Dorocuures MOJITOTOBKA K
B YCJIOBUSIX IIPOMBIIIJIEHHON nabopaTopHBIM paboTam,
19 | putoTpoHNKM M B 3aMKHYTHIX KOHCTIEKTHPOBAHUE
CUCTeMaXx >KM3HeoO0eCcTieueHusl. MaTepuaia
MOJATOTOBKA K
MerTo1p1 OnIpeieNieHrs TEMIIOB pocTa
. nabopaTopHBIM paboTam,
(0 | PACTCHHIL. PutmMuka pocToBbIX
KOHCIIEKTUPOBaHUE
MIPOLIECCOB M OMOJIOTUYECKUE YaACHI.
MaTepuaia
OUTOrOPMOHBI (aykcuHBI,
rub0epesuInHbI, UUTOKUHHUHBI, MOJATOTOBKA K
abcuuzoBas KHCTIOTA, ATUJIEH, | JaOOpaTOpHBIM padoTam,
21 | 6paccunocTepoupl): HMX CTpPOEHHE, KOHCIIEKTUPOBaHUE
OMOCHHTES, TPaHCIOPT, MaTtepuana
¢buznonornueckoe AencTBUe.
MOJATOTOBKA K
Tpormu3mel (poTo-, T€O-, IICKTPO- H | JAOOPATOPHBIM padoTaM,
22 | repMOTpONHU3MBI). KOHCIIEKTHPOBaHHE
MaTepuaia
HOJITOTOBKA K
I'opmoHanpHast mpuposa TPOMH3MOB.
. J1a0opaTOpHBIM paboTam,
2 Hactuun. CeiicMoHacTHUeCKHE
3 KOHCIIEKTHPOBaHHUE
JIBYKEHUS.
MaTtepuana
9y OCOOEHHOCTH ~ MPHUCIIOCOOUTENBHBIX [IOATOTOBKA K

peakunﬁ paCTCHI/Iﬁ K I'li0- 1 aHOKCHH.

J1a0opaToOpHbBIM paboTam,




KOHCIICKTUPOBaHHE
marepuaa

HToro: 44 50

4.7. KypcoBbie padoThl.
KypcoBast paboTa y4eOHBIM IIJTAaHOM HE TIPEAYCMOTPEHA

5. Metoanueckoe obecnevyeHue, 00pa3oBare/ibHbIe TEXHOJOTHHU
HpenonaBaHHe JUCHUITIINHBI BCACTCsA C IMPUMCHCHUEM CJICOAYIOIIUX BHUJIO0B

00pa30BaTeNbHBIX TEXHOJIOTHUH:

VUEOHO-UHDOPMAYUOHHbIE MeXHOo2UU: TTA00OpaTOPHBIE PabOThl € HCIHOJB30BaHUEM
ClaiI-Tpe3eHTaIuii, pa3padboTaHHbixX B mporpamme PowerPoint;

ungopmayuounvle mexHoIo2UU: WCIOJIb30BAHUE AIIEKTPOHHBIX 00pa30BaTENbHBIX
pecypcoB (PIEKTPOHHBIM KOHCIHEKT, pPa3MENIEHHBbI BO BHYTPEHHEH CETH, JJIEKTPOHHBIN
y4€OHHK) TIPH MOJATOTOBKE K JJA00OPATOPHBIM 3aHSATHSIM;

NPAKMUKO-OPUEHMUPOBAHHASL 0esmMeNbHOCHb; COBMECTHASI JIEATENBHOCTh TMOIATPYIIIBI
oOyuarouiuxcs ¥ TMpernojaBaTeNis C LEJNbI0 pemeHus Yy4eOHBIX U Mpo¢ecCHOHATBHO-
OpUEHTHUPOBAaHHBIX 3aJjauy IyTeM BBIIOJHEHUS 3aJaHuil Ha Ja00paTOPHBIX 3aHSATHSX,
NEeSTeNbHOCTh CTYJEHTOB BO BpeMs BHEAyJAUTOPHOW CaMOCTOSITENIbHOM padoThl mpu
BBITIOJIHEHUH JIOMaIIHUX 3a1aHuil. [lo3Bosiser chopmupoBath yMeHNe aHAIU3UPOBATh U pPellIaTh
TUMWYHBIE TPO(ECCUOHATILHBIC 33/1a4l Pa3HOI HAIIPaBJIEHHOCTH.

6. ®opMBbI KOHTPOJISI OCBOEHHUS Y4eOHOH TN CHUTIHHBI.
Texywas ammecmayus OCYyUIECTBISIETCA NPU NPOBEACHUU JIaOOPATOPHBIX 3aHATUN B

crenyomux (opmax: yCTHBIM OIpOC; 3aciyllMBaHHUE JOKIAJA0B, COOOIIEHUH; ydacTHe B
JMCKYCCUAX, OOCY)KJIEHUU JOKIAZ0B, COOOIIEHUI; TECTUPOBAHNE; BHIMOJIHEHUE JIA0OPATOPHBIX;
3amuTa paboT MPOU3BOOUTCS B JUCKPETHBbIE BpPEMEHHBbIE HWHTEpBajJbl JIEKTOPOM U
IpernoaBaTesieM, BeAYIIUM JJabopaTopHble padoThl MO aucHUILinHe. Pemienue 3agad - 3agadu
MPEJICTaBISIOT CO0O0M CaMOCTOSITENIbHOE ONpEACNIEHHE KOJIUYECTBEHHBIX XapaKTEPUCTUK
(U3HOJIOrMYECKUX MPOIECCOB Ha OCHOBE M3BECTHBIX MAaTEMaTHYECKHX BbIpaxeHHil. Pemenue
3amaun oopmIisieTcs B paboueil TeTpaau.

[Ipomexyrounsiit KOHTPoIb (ODO) u (O3DO) no pe3yabTaTaM OCBOCHHS TUCHUILIAHBI
mpoxXoJuT B Qopme ycTHOoro 3aueta B 1-m u 3 cemectpe (BKIO4YaeT B ceOsl OTBET Ha
TEOPETUUYECKHE BOIIPOCHI).

Cucrema HakoTUIeHHUs! OAJUIOB MO BHAaM pabOT OTpa)xaeTcs B TaONUIIe:

Cucrema oneHuBaHHUs y4eOHBIX JOCTHKEHHI CTYACHTOB
04HO# (popMBbI 00yUeHHS

Bua yueoHo# padoThl KosanuecrBo 6a/10B
BrinosnHenue 1a60paTopHBIX padOT U YCTHBIE OTBETHI 25
CamocrosTenbHas paborta 30
KonTtposnpHas pabora 5
3auer 40
Hroro 3a cemectp: 100




Cucrema OICHUBaAHUSA y‘leﬁHbIX JOCTHKEHM I CTYAECHTOB

3a04HOM GopMbl 00yUeHHUs!

Bua yueoHo# paboThl

KoaunuyecTBo 0a/1710B

Brinosnenue 1abopaTOpHBIX padOT U YCTHBIE OTBETHI 25
CamocrositenpHas padbora 30
KonTtponbHas pabora 5
3auer 40
HToro 3a cemectp: 100

HakonurteanHas cucrema oueHuBanud mo 100-0a116H0# mKaJe

Yerpipexodaii-
JbHAasl CHCTEMA
OLlEHUBAHMS
K3amMeHa/
3a4TEHO

100-
oaiILHAA
HIKaJja

BykBenHas mkana, coorBercrayromas 100-
0aJUIbHOI 1IKAaJIe

Cucrema
OLlCHH-
BaHuA

3K3aMeHa/
3a4era

Otiauuno /
3a4TEHO

90-100

A — OTIIMYHO — TEOPETHUYECKOE COJIEpIKaHUE Kypca
OCBOEHO TIOJTHOCTHIO, 06€3 TpoOeIoB; HEOOXO0MMbIS
MPAKTUYCCKHE HABBIKK pPAOOTBI C OCBOCHHBIM
MaTepruagIoM c(hOopMHUPOBAHEI; BCE
MpeayCMOTPEHHBIE MPOTPpaMMOl 0OydeHHs ydeOHbIe
BaJlaHusl BBIMOJIHEHBI, KAa4eCTBO MX BBIIIOJHEHUS
OLIEHEHO 4UCIIOM 0aios, OJIM3KUM K
MaKCUMAaJIbHOMY

Xopomio/
3a4TEHO

83-89

B — o4eHb XOpOIIO — TEOPETHUYECKOE COACPIKaHHE
Kypca OCBOGHO TIOJIHOCTBIO, ©0€3 mpoOeIos;
HEOOXOIUMBIE TPAKTUYECKUE HABBIKM pPabOTHI C
OCBOCHHBIM MaTepUualioM B OCHOBHOM
C(OPMUPOBAHEI; BCE MPEyCMOTPECHHBIC
mporpaMmoil  oOydeHHss ~ y4eOHbIE  3aJaHUs
BBITIOJTHEHBI, KAueCTBO BBITIOJHEHUS OOJIBIIMHCTBA
M3 HAX  OLEHEHO 4YHCIOM  OaiioB,  OJHM3KUM
K MAaKCUMAJIbHOMY

Xopomio/
3a4TEHO

75-82

C — XOpoIIo — TEOPETUYECKOE COJIepKaHue Kypca
OCBOEHO TMOJIHOCTBHIO; HEKOTOPbIE MPAKTUYECKHE
HaBBIKM  pabOTBl  C OCBOGHHBIM  MaTe€pUaIOM
chopMHUPOBaHBI HEJ0CTaTOYHO; BCE
peyCMOTPEHHbIE MPOrpaMMoi 00ydeHus
yueOHble  33JaHUsS  BBINOJHEHBI,  KayecTBO
BBITIOJIHEHUS] HU OJIHOTO W3 HUX HE OIIEHEHO
MUHUMAJIbHBIM YHCIIOM 0ajsioB, HEKOTOPBIC BHJIBI
3a/laHU¥ BBITMOJHEHBI C OMIMOKaMHU

Y nosnerso-
putenbHO/
3a4YTEHO

63-74

D - yJoOBIETBOPUTENBHO —  TEOPETUYECKOE
COJIEp’)KaHNE JIUCLUIUIMHBI OCBOEHO YacTHYHO, HO
npoOesl  He HOCAT — CYIIECTBEHHOTO XapakTepa,
HEOOXO/IMMBbIE TPAKTUYECKUE HABBIKM PalbOTHI
C OCBOEHHBIM MaTepHUaIoM B OCHOBHOM
copMHUpPOBaHbI; OOJBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil  oOydyeHuss  y4yeOHBIX  3aJaHMil

BBITTIOJIHCHO, HCKOTOPLIC U3 BBIIIOJIHCHHBIX 3anaH1/1171,

3auteHo




COJIePIKAT OLITUOKHU

VY noBierBo- 50-62 E — nocpencTBeHHO — TEOPETUYECKOE COJIEPIKAHHE
putenbHo/ Kypca OCBOEHO YaCTUYHO; HEKOTOpbIE
3aUTEHO NPaKTUYECKHUE HABBIKU pabOThI HE CPOPMHUPOBAHHI,

MHOTHE MPEAYCMOTPEHHBIE MPOTrpaMMOil 00yUeHUS
ydeOHbIE 3aJlaHus HE BBITIOJIHEHBI MO0 KayecTBO
BBITIOJTHEHUSI HEKOTOPBIX M3 HUX OIIEHEHO YHCIIOM
0aJ10oB, OJIN3KUM K MUHUMAJILHOMY

Heynosnerso- 2149 FX — HeynoBIETBOPUTEIBHO — TEOPETHUYECKOE
pUTEIBHHO/ HE CoJIep’KaHue Kypca OCBOEHO yactuyHo; | He 3aureno

3a4TE€HO HEOOXOIUMBbIE TPAKTUYECKUE HABBIKU pabOThI

He c(hOpMUPOBAHBI; OOJIBIITUHCTBO

PEyCMOTPEHHBIX IpOrpaMMon 00yueHus

y4eOHBIX 3a/JIaHUi HE BBHITIOJHEHO JIMOO KadecTBO
WX BBITIOJIHEHUS ~ OIGHEHO  YHCJIOM  OaJlioB,
OJIM3KUM K MHHHMAIILHOMY; MPHU JOTIOJHUTEIHLHON
CaMOCTOSTENIbHOW paboTe Hall MaTephaloM Kypca
BO3MOYXHO TIOBBIIIICHUE KAadeCTBA BBITOJTHCHUS
y4eOHBIX 3aJaHHII

Heynosnerso- 0-20 F — HeyJnoBIETBOPUTENBHO — TEOPETHYECKOE
putensHO/  HE COJIepXKaHWe Kypca HE OCBOCHO; HEO0OXO0 UMbIe
329TCHO MIPaKTUYECKHE HaBBIKU pabOThl HE CHOPMHUPOBAHBI;
BCE BBHINIOJHEHHbIE Yy4yeOHbIE 3aJaHusl COJEpKaT
rpyobIe OIHOKH, JOTIOJTHUTEIbHAS
camocTosiTeNbHass paboTa HaJ MaTepualoM Kypca
HE TpUBEJIET K KakoMy-J1100 3HAYUMOMY
NOBBIIICHUIO KayecTBa BBIMOJHEHUS y4EOHBIX
3aJaHui

Ipumeyanue: HOHIBI OLIGHOUHBIX CPEJICTB, BKIIIOYAIOIINE TUTIOBBIE 3aJaHUs, TECThI, BOIIPOCHI
U T.J1. IOMEUIAl0TCs B y4eOHO-METOIMYECKOM KOMILUIEKCE yIeOHOM TUCUUTLTUHBI.

Kputepun onenuBanus mo 100-0amibHO#M IIKaJie MPEACTABISIOTCS B GopMe TaOIUIBI U
TaKKe MPUBOJITCS B JAHHOM pasziere.

7. YueOHO-MeTOoAn4YeCcKoe U MPOrpaMMHO-UH(popMannoHHoe o0ecrieyeHne
AUCHUTIIAHBI

a) OCHOBHAf JIUTEpaTypa:

1. Ky3uenoB B.B. ®usnonorus pactenuii B 2 T. ToM 1: YueOHHUK A5 akaJeMHYECKOTO
6akanaBpuata / B.B. Ky3ueuos, I'.A. JImutpuesa. - JIrobepisi: FOpaiit, 2016. - 437 c.

2. MenseneB C.C. ®@uzuonorus pactenuii: Yuebnuk / C.C. Measene. - CII6.: BXB-
ITetepOypr, 2013. - 512 c.

3. Ionesoii B.B. ®usznonorus pacrenuit / B.B. Ilonesoit. — M.:Bsicmias mkomna, 2006. -
464 c.

4. ®usmnonorus apesecHbix pactenuit / X. Jlup, I'. Iloascrep, I'U. @uanep. — M.: Jlech.
IpOM-CTh, 1983. —424 ¢

5. Kupnnuég, U. B. OcHOBBI OMOTEXHOJIOTUY: JIEKLIUH, TAO0PATOPHBIN MPAKTUKYM : yueo.-
MeTOoJ. moco0. ans cTyA. mo HampaB. noarotr. 06.03.01 «buonorus», npoduas «OO6mas
ouonorus» / WM. B. Kupnuués, T. M. Kocorosa ; M-Bo o0Opa3zoBanus u Hayku JIHP, TOY BO
JIHP «JII'TIY». — Jlyranck : Kuura, 2023. — 135 c.

6. Kinumenko, H. H. ®usunonorus pacrenuii : yueobnoe nocodue / H. H. Knumenko. —
Upkyrck : Upkytckuit 'AY, 2022. — 103 c. — Tekcr : anekTpoHHbIl // JIaHb : 3IEKTPOHHO-




oubnmmoreuynast cucrema. — URL: https://e.lanbook.com/book/300128 (mata oOpamieHus:
21.01.2025). — Pexwum goctyma: ajsi aBTOPHU3. MOJIb30BATENCH.

7. Kopsirun, 0. B. @usnonorus pacrenmii : yaeobnoe nocodue / F0. B. Kopsarusn, E. T.
Kynukosa, H. B. Kopsruna. — Ilensa : [II'AY, 2019. — 308 c. — TeKcT : 3eKTpOHHBIN //
Jlanp : anexkTpoHHO-OuOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/131084 (nmara
obpamenus: 21.01.2025). — Pexxum gocTyna: st aBTOPHU3. MOJIB30BATEIICH.

8. Kymukosa, E. I'. ®usnonorust pacrenuii : yaeonoe nocooue / E. I'. Kymukonsa, 10. B.
Kopsrun, H. B. Kopsiruna. — Ilen3sa : I[IIAY, 2018. — 192 ¢. — Tekcr : anekrpoHHsii // Jlanb
. JJIeKTpoHHO-OMOMmoTeunass cucrtema. — URL: https://e.lanbook.com/book/131063 (mata
obpamenus: 21.01.2025). — Pexxum gocTyna: st aBTOPU3. TIOJIb30BATEICH.

9. Cxymuenko, B. b. ®usnonorus pacrenuii : yaebnoe nocodue / B. b. Cxymuenko, O. H.
MansimeBa, M. A. Uyobunckuii. — Cankrt-IlerepOypr : CIIGIJITY, 2017. — 104 ¢. — ISBN
978-5-9239-0999-9. — TekcT : anekTpoHHbIH // JIaHb : 2JIeKTPOHHO-OUOINOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/102993 (nara obpamenus: 21.01.2025). — Pexum nocrymna:
JUIsl aBTOPH3. MOJIb30BATEIIEH.

10. Cynenosckasi, A. B. boranuka u ¢usmonorus pactrenuit. Paznen L. duznonorus
pactenuii : yue6Hoe ocodue / A. B. CynenoBckas. — bpsiack : bpsuckuit 'AY, 2021. — 29 c.
— Teker : onextpoHHbIl // Jlanb : snekTpoHHO-OMOMMOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/304565 (mara obOpamenus: 21.01.2025). — Pexum poctyma: mms
aBTOPH3. NIOJIB30BATENIEH.

0) 10MOTHUTEJILHAS JTUTepaTypa:

1. T'aBpunenko B.®., XKXuramosa T.B. bonsmioi npaktukym o ¢potocuntesy / [lox pen.
N.II. EpmakoBa. — M.: U3narensckuii nentp "Axamemus”, 2003. — 256 c.

2. byrenko P.I'. buonorusi KjIeTok BBICHIMX PACTEHHH in Vitro U OMOTEXHOJIOTHM Ha WX
ocHoBe: Yue0. nocodue. — M.: DBK-ITPECC, 1999.— 160 c.

3.Kupnuuer U.B. Ilpaktukym 1o ¢u3HOJOTHM W OCHOBaM OWOTEXHOJOTHU pacTeHUU. /
N.B. Kupnuués, JI.U. Curuaunenko, M.B. Kupnuuéna. — Jlyranck: Dnrton-2, 2012. — 168 c.

3. CnoBaph TEPMHUHOB U MOHATUN MO (PU3NOJOTHH W OMOXMMHH PAcTeHHI/ Yd. mocoOue.
M.: ®I'OVY BIIO PT'AY — MCXA um. K.A. Tumupszesa. 2007. - 100c.

4. PedepatuBHble XypHaIbl «DHU3MONOTUS W OUOXUMHUSA pacTeHUN», «bHOXUMHSIY,
«PacTeHneBoACTBO», HAY4YHbIN KypHal «OU3HOJIOTHUS PACTCHUI».

B) UHTEpHET-pecypcehI:
Hayunast snexktponnas oubnuoreka PODU (E-library)

Cucrema nHayyHo-texunueckor nadopmaruu AITK Poccun (CHTU ATIK).

lenTpanpHass Hay4Has CEIbCKOXO3SWCTBeHHass OubOmmorTeka Poccuiickoit akaaemMuu
cenbckoxo3siicTBeHHbIX HayK (LIHCXb PAH)

DnexTpoHHO-O0ubnuoTeuHas cucrema «M3mgarensctBa Jlanby http://e.lanbook.com

OnexrpoHHO-61OMMoTeuHas cuctema ZNANIUM.COM http://znanium.com

http://www.ifrg.kiev.ua/zhurnal - ®wuznonorus pacrenuit

http://www.ippras.ru/ xypHan duznonorus pacTeHuit
http://www.maikonline.com/ ®u3uoa0rus pacTeHUI
http://www.choicejournal.ru/ ®uznonorus pacreHui
http://istina.msu.ru/ ®u3nosorus pacTeHun
http://forum.bestflowers.ru/ XKypnan «Dusunonorus pacteHui

www.e-science.ru/ — Ilopran EctecrBennbix Hayk.

bse.chemport.ru - bonbias coBeTckasi 3HIUKIONEUS

liverum.com - BoJb1110#1 SHIMKIIONEIUYECKUM CIIOBAPh

elementy.ru npoekt "OnemeHTsl" - HoBocTH oTeuecTBeHHON M MUpoBO Hayku. HayuHo-
MOMYJISIPHAs SHIUKIIONEUS.

8. MaTepuaibHO-TeXHHYECKOe o0ecniedyeHne THCIUITHHbI


http://znanium.com/
http://www.ifrg.kiev.ua/zhurnal

Jnst opraHM3anuu y4eOHOTo mpolecca HCIOJb3YIOTCS CIIEHUAIbHBIE TOMEIICHHs: y4eOHbIe
ayIUTOPUU U1 IPOBEICHUS 3aHATUN JICKIMOHHOIO THUIIA, 3aHATUNA CEMHMHApPCKOIO THIIA,
TEKYIIET0 KOHTPOJISI ¥ TPOMEKYTOUHOM aTTeCTAllNH, Ul IPOBEACHNUS JTa00PAaTOPHBIX 3aHATUH U
OCYLIECTBJIECHUS HAY4YHO-HMCCICJOBATEIbCKOM JEATENBHOCTH, A TaKXKe IOMEIICHHUS s
CaMOCTOSITENIbHOM paboThl. CriennaabHble NOMEUIEHHSI YKOMIUIEKTOBAHbI CIIEIMAIN31 POBAaHHON
MeOeIbl0, TEXHUYECKUMHU CPEICTBAMH OOyYEeHHS, CIYXKAIUMH JUIS TPEACTaBICHUS Y4eOHOM
nHbopManuy O0JIBIION ayIUTOPHUH.

Jnsi mpoBeneHHs 3aHATHH JIEKIIMOHHOTO THMA MPEUIaraloTcsi HaOOpBl JIEMOHCTPAIIHOHHOTO
000pynoBaHUs U y4€OHO-HATJISIIHBIX TOCOOUH, 00ecIeunBarolue TEMAaTHYECKHE WILTIOCTPALINY,
COOTBETCTBYIOIIME pPaboyMM ydeOHBIM TMporpaMMmaM JucHMIUIMH (MoxayJei). B mporecce
JIEKIMOHHBIX U MPAKTUYECKUX 3aHATHI KCIIOJIb3YETCs CIeAyIollee MporpaMMHOe oOecrieueHue:
MIPOrpaMMbl, IEMOHCTpAIMN BUAEO MaTepuanoB (Hampumep, npourpsiBarens « Windows Media
Player»); mnporpamMMsl A JEMOHCTpallMM U CO3JaHMs Mpe3eHTauui (Hanmpumep, «Microsoft
PowerPointy). Tlomemenuss naias camMOCTOATEIBHOM pabOThl OOy4YaAKOIMIMXCS  OCHAIICHBI
KOMITbIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHU K ceTu «MHTepHeT» 1 obecrnieueHueM
JOCTylla B  JJIGKTPOHHYIO  MH(GOPMAlMOHHO-00pa30BaTeNbHYI0  Cpely  OpraHU3alllu.
[IpenogaBanue JUCHUIUIMHBI MpeAycMaTpuBaeT JOCTYN OOydarolmuxcss K AJIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMaM (AJIEKTPOHHBIM OMOIMOTEKaM) U K 3JIEKTPOHHOW HMH(OPMAIMOHHO-
o0pa3oBaTeNIbHOM Cpele yHUBEpPCUTETa, KOTOopas oOecrnedyuBaeT BO3MOXKHOCTh JIOCTyMa
oOyuaronuxcs K ”HPOPMaIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeTY.

9. JIucTt nonmoJiHeHUH U N3MEHEeHu |

Ne Jara OcnoBanue| Conaep:kaHue usMeHeHus / JInna, moaATBep:RIAKOIIME

/| BHeCEeHHUS OMOJTHEHUSA H3MeHeHue / JoIoJTHeHUe

H3MeHeHus / 3aBenyrommii | JupexTop /
JIOTOJTHEHH S Kabenpoii JeKaH

(Damunus, (Damunus,

UHUYUATBL, UHUYUATIBL,

noonucy) noonucy)







