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AHHOTALMS

paboyeii nporpaMmbl y4eOHOI THCHMIIHHBI
b1.0.14.01 «®u3u0/10rUusi pacTeHun»
Hanpasienue noaroroBku - 06.03.01 buoJiorus

Heab u3yyeHus: TUCUUATIHHBI

Lenpto ocBoeHUs yueOHON AMCUUTITUHBI (MOAYIsl) « DU3UOTIOTHS PACTEHUI» SIBIISETCS:
MOJTyYEHUE TOJHOTO MPEACTABICHUS O PACTEHUH KaK O KUBOM OPTaHU3ME CO BCEMHU
0COOCHHOCTSAMH €T0 CTPOCHHS U ) YHKIIHH, TPUCYIIUX )KHBOMY OPTaHU3MY, HaXOJIIEMYCs B
IMOCTOSIHHOM B3alMOJIEUCTBUU C OKPY>KaIOILIEH Cpe1ou.

Mecto qucuunannsl B ctpyktype OIIOII BO 6akanaBpuarta

«Du3nonorus pacTeHUid» OTHOCHTCS K JUCHUIUIMHAM O00s3aTeNbHOM YacTH OCHOBHOM
npodecCHoHANBHOM  00pa3oBaTeNbHOM  MpOTrpaMMbl  OakajgaBpuaTa IO  HAMPAaBICHUIO
noarotoBku 06.03.01. «buonorus», uzydaercs B 6 cemectpe.

Jns  w3ydeHuss (U3MOIOTMM PACTEHHWH CTYAGHTY HEOOXOAMMBI 3HaHWSA 1O OOTaHUKE,
OpPTaHWYECKOW W KOJUTOMIHON XUMUHU, ONOXUMUH, (PU3UKE.
DU3MONOrus PaCTEHUN ABIIAECTCS NPEAMIECTBYIOIENH TUCITUTIIIMHON ISl N3YUEHUS CIIEIIUAIbHBIX
JUCIUIIIINH: METO/IBI TTOJIEBBIX IKOJIOTHUYECKUX MCCIIEIOBAHNN, SKOJIOTUSl PACTEHUHN, SKOJIOTHS U
palMoHAIBHOE TPUPOAOIIOIH30BAHNE.

Pe3ysbTaThl 0CBOEHUS IMCHUIIIIMHBI (MOAYJI1) KAHATOMHUSA U MOP(doJIorus pacTeHHii»

Kon u HaumMeHoBaHue HNupanxaropsl Hdecxkpunropsl
KOMIIeTeHIINIi
YuauBepcaabuble komnereHnnu (YK)
YK-1. Cnocoben YK-1.1. Amammsupyer 3agauqy, 3HATh: OCHOBBI KPUTHYECKOTO aHAJIN3a U
OCYULIeCTBJISATH BBIIIEIISIS ee 0a30BEIC CHHTE3a HH(OPMAIIHH.
MOMCK, KPUTHYECKUH COCTaBIISIOILHUE; YMeTs: BELACTATE 0a30BEIC
aHanu3 undopmauuu, COCTaBJISIOIIKE I0CTAaBJIEHHbIX 3aauy.
NPMMEHSATH Baagerb: MeToaMu aHaaM3a U CUHTE3a
CHUCTEeMHBbIH NMOIXO0/ B PELICHHH 3aJaY.

JJIs1 pelieHust YK-1.3. OcymiecTBisieT MOUCK 3HATh: UICTOYHUKH UH(OpPMALINH,
MOCTABJICHHBIX 3a/1a4 WHGOPMAIIMHA IS PEIICHUS TpeOyeMOoii ISl pelICHNUS ITIOCTaBICHHOM
IIOCTaBJIEHHOM 3a/1a4y 110 3a1a4H.

pa3IMyYHBIM TUIIaM 3aIPOCOB; YMeThb: UCIIONIB30BATh PA3JINYHBIE THIIBI

ITOMCKOBBIX 3aITPOCOB.
BJiagers: criocCOOHOCTBIO ITOMCKA

HWH(POPMAIIHY.
YK-1.5. PaccmarpuBaer u 3HATh: BO3MOXKHBIC BAPHAHTHI PEIICHHS
[peiaraeT BO3MOXKHBIE TUNWYHBIX 33/1a4.
BapUaHThI PelICHHS YMeTh: 000CHOBBIBATH BAPHUAHTHI
[OCTABJICHHOW 3a/1auH, peIIeHui MOCTaBICHHBIX 3a1aY.
OLICHUBASI UX IOCTOMHCTBA U BuiaeTs: CriocOOHOCTBIO TIpEUIaraTh
HEIOCTATKH. BapUaHTHI PEIIEHUS [TOCTaBICHHOM
3a][a4M U OLICHUBATH UX IOCTONHCTBA U
HEJIOCTaTKU.

Ob6menpodeccuonanbunie komnereniun (OIIK)

OIIK-2. Cnocoden OIIK-2.1. Opuentupyercs B 3HaTh: OTIMYUTENbHBIE
NPUMEHSATH NPHHIHUIIbI COBPEMEHHBIX METOJMYECKUX 0COOEHHOCTH PACTUTENBHBIX
CTPYKTYPHO- MOAXO04aX, KOHIENIMAX U 00BEKTOB; OTJINYHUTEILHBIE
$yHKIHOHAILHO npobiemMax (gnmonomn, 0COOEHHOCTH PA3TMYHBIX
HWTOJIOrUH, OMOXUMHUH SKM3HEHHBIX (DOPM JKHMBBIX

OpraHm3anmuu, a i i (bop

OnoM3UKH, 3HAET OCHOBHBIC OpPraHU3MOB; 000pYyIOBaHUEM IS
HNCIIOJIB30BATH

CHCTEMBI )KU3HE00eCIIeUeH NS BBITIOJTHEHUST (PU3MOJIOTHIECKUX
¢usnogoruyeckue, M TOMEOCTAaTUYECKOMI WCCIICZIOBAHUMN; METOJIAMHU M3yUYCHUS
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HUTOJIOTHYECKHE,
OMOXUMHYECKHe,
onodusuveckne MeToAbI
aHaJIM3a JJisl OUEeHKH U
KOpPPEeKIUHN COCTOTHUS
KMBbIX 00bEKTOB U
MOHUTOPHHIA CPeAbl MX
odouTaHus

PpETYISIIMN )KU3HEHHBIX
(yHKUWHE y pacTeHul U 'y
JKHBOTHBIX, CITOCOOKI
BOCIIPUSTHS, XpaHEHUS U
nepenadn nHdpopmanuy;

(YHKIIMOHAJILHOTO COCTOSIHUS
OpraHu3Ma;

YMeTh: BBIICIATh TUATHOCTHUECKUE
IIPpU3HAaKH, OIPEACIATL U ONMUCHIBATDH
MPEIUIOKECHHBIH 00BEKT;
apryMEHTUPOBATH ITOIy4YEHHBIE
3HaHUSI TPU 00CYKAECHUH BOIPOCOB,
CBSI3aHHBIX C MPOOIEMaMH
OHMOTOTMYECKOT0 pa3HO00pa3Hs;
Buaanerb: 0CHOBHBIMU METOAAMU
paboThl ¢ OMOJIOrHYECKUMU
OGT)CKTaMI/I B ITIOJIEBBIX U /I/IHH
J1a00PaTOPHBIX YCIOBUSX.

OIIK-2.2. Ocymiectsisier
BBIOOpP METOIOB, aJICKBaTHBIX
JUTS PEIIEHsI
HCCJICIOBATEILCKOU 3aJa4H -
BBIABJISITH CBA3U
(hU3HOIOrHYECKOr0O
COCTOSIHUS O0BEKTA C
(akTopaMu OKpyKaromien
Cpebl;

3HaTB: METOJIBI PU3HOJIOTHH
pacTeHui, IPUHIUIIBI U
paspeniaromire BO3MOKXHOCTH
MUKPOCKOITMYECKHX, OMOXUMUIECKHX
U QU3UKO-XMMHYECKUX METOIOB
W3yUYEHUS PACTUTEIHHBIX KIIETOK
TKaHeH, (GaKTOPbl OKPYIKAIOIIECH
Cpensl;

YMeTh: IpUMEHSTH OCHOBHBIE
OHoNornYecKrue METO/IbI aHAIHM3A U
OILIEHKH COCTOSIHHSI )KUBBIX CHCTEM
TIPH BO3ACUCTBUU Ha HUX PA3IMIHBIX
(haKTOpOB OKPYIKAIOIIEH CpPEbI;
Baagers: xoMILIeKCOM
J1abopaTOPHBIX METOIOB
HCCIIEJIOBAHUI; COBPEMEHHOMN
anmapatypoi U 000pyIOBaHUEM TS
BBITIOJTHEHUS (PU3NOIIOTHIECKUX
WCCIIEZIOBAaHNMN; METOIAMHU H3yUeHUS
(YHKIIMOHATBHOTO COCTOSHHS
OpraHu3Ma; MPEJICTABICHUSIMH 00
OCHOBHBIX IPHEMaX HCCIIEIOBAHIHA
KIICTKH; PU3HOIOTHIECKOM
TEPMUHOJIOTHEH, METOITaMH1 aHaITN3a
Y OLIEHKU COCTOSIHUS KHBBIX
OpPTraHU3MOB; METOAAMH aHAIHN3A U
OIIEHKH COCTOSIHFSI JKUBBIX CHCTEM.

OIIK-2.3. [Ipumensier
IKCIIEPHIMEHTAIbHBIC
METOJIBI JUTS OLICHKH
COCTOSIHUSI )KMBBIX OOBEKTOB.

3HAaTh: TEOPETHYECKUE OCHOBEI U
MPaKTHIECKOE IPUMEHEHHE
HauboIlee pacIpoCcTpaHeHHBIX
XUMHYECKUX, (PU3NKO-XUMHUIECKUX
METOJIOB aHAJIN3a; COBPEMEHHBIS
MeTOJIbI PaboThI ¢ 00BEKTaAMHU
MHPOBOTO T€HO(OH/IA )KUBBIX
OpPTaHHU3MOB;

YMeTh: MpUMEHSTh COBPEMEHHBIE
SKCIIEpUMEHTAIIbHBIE METOBI PadoT C
OHOJIOrHYECKUMU 00HEKTAMHU;
XapaKTepu30BaTh OCHOBHBIE (POPMBI
JKCIEPUMEHTA,

Bnaners: HaBbIKaMu pabOTEHI €
COBpPEMEHHOM amnmapaTypoii;
COBPEMEHHBIMU METOJIAMHU M3yUYESHUS
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PaCTUTEIBHBIX M KHBOTHBIX
00BEKTOB.

IMpogeccnonanbubie komnetenunu (ITK)

IIK-1. Cnocoben
NPUMEHSTH B
NMPaKTHYeCKOH
JeSITeJIbHOCTH
npogeccHoHAIbHbIE 3HAHUS
TEOpHUH U METO/I0B
COBpeMEeHHOM Onotornu

IK-1.1. Ilpumensier Ha
NPaKTUKE OCHOBHBIE
nabopaTOpHbIE U TTOJIEBbIC
MCETO/bI, UCTTIOJIb3YEMBIC B
COBPEMEHHOM OHOIOTrHH;

3HATh: TEOPETUYECKIE OCHOBBI
WCIOJIh30BAaHUA J1a00PaTOPHBIX U
ITIOJIEBBIX METOJ0B UCCIICIOBaHHUSA
COBPEMEHHOU OMOIOTrHH;

Ymern:  NpUMEHATH  IOIYyYEHHBIE
TEOpPETHUECKHE 3HAaHMSA K BBIOOPY
METOJI0B MCCJICJOBAHMI;

Baagernb: OCHOBHBIMU METOJAMHU
COBPEMEHHOM OMOJIOTHH.

K-1.2. Ilpumenser
IMMOJIYYCHHBIC TCOPETUICCKUC
3HaHUS K apryMEHTUPOBAHHOMY
BBIOOPY METOZIOB
HCCIIeIOBaHMIA;

3HaTh: CaMOCTOSITEILHO OCBaMBaTh
COBPEMCHHBIC OJOKCIICPUMCHTAJIbHBIC
METO/IbI HCCJICIOBaHMIA; MPUMEHSTh
OCBOCHHBIE OMO(PU3NIECKUE METOIBI
N3YyYCHHS )KUBBIX CUCTEM Ha MPAKTUKE;
YMeTh: xapakTepu30BaTh OCHOBHBIE
(OPMBI SKCIIEPUMEHTA;

Buaaners: HaBBIKaMH PaOOTHI C
COBPEMEHHOI anmapaTypoi;
COBPEMEHHBIMH METOJAMHU H3YICHHS 1
OITHCAHUS PACTUTEIBHBIX U )KUBOTHBIX
00BEKTOB.

IIK-1.3. Ucnons3yet
pUOOpETEHHBIC 3HAHUS U
YMEHUS B IPAKTHUECKON
IEATENTFHOCTH U TIOBCEAHEBHON
JKU3HH; BIIaJiceT HaBBIKAMH
3(h(heKTUBHOI OpraHnU3aIuu
WHIUBUTyaIbHOTO
WHGPOPMAIIMOHHOTO
IIPOCTPAHCTBA.

3HaTh: HOBelIIUE Ta00paATOPHBIC U
I10JICBBIE MCCIIC0BATEIbCKHE METOIBI,
HCIOJIb3yeMbIe B COBPEMEHHOM
OMOJIOTHH; TEOPETUIESCKHE OCHOBBI
HCITI0JIb30BAHMS HOBEHIIIUX METOIOB
OHOJIOTHH;

YMeThb: UCIIOJIB30BATh IPHOOPETCHHBIE
3HAHUS U YMEHHUSI B TPAKTHYECKON
JIEeATEIIBHOCTH;

Bnaners: HaBbIKaMu 00paOOTKH
pe3yIbTaTOB SKCIIEPUMEHTOB.

IIK-3. Cnocoben
NPUMEHSITH 3HAHHE
NMPUHIUIIOB KJIETOYHOH
OpraHu3anuu
OHOJIOrHYeCKUX 00HEKTOB,
onou3nYecKnx u
OHOXMMHYECKHX OCHOB,
MeMOpPaHHBIX MPOIECCOB U
MOJIEKYJISIPHBIX
MeXaHM3MOB
JKM3HeIesITeJIbHOCTH

MK-3.1. JlemoHCTpUpYET
3HAHUA TEOPETUYECKUX OCHOB
MPUHLKIIOB CTPYKTYPHOH U
(yHKIMOHAEHOM OpraHu3anuu
OHOJIOrMYECKNX O0HEKTOB,
OCHOBHBIX (DYHKIIWH >KHBBIX
OpPraHHU3MOB: OCHOBHBIX
3aKOHOMEPHOCTEN CTPYKTYPHOMI
OpraHM3aluy KIETOK, TKaHeH ¢
MO3ULMH €JMHCTBA CTPOEHUS U
(hYHKITUH; OCHOBHBIC
3aKOHOMEPHOCTH MPOLIECCOB
POCTa U Pa3BUTHS HA Pa3HBIX
3Tanax OHTOreHe3a; MPUHLMUIIBI
CTPYKTYPHOH U
(yHKIMOHAEHON OpraHU3auu
OHONIOrMYECKUX 00BEKTOB,
HayyHbI€ NIPEJICTaBIECHUS O

3HaTh: TEOPETHUECKHE OCHOBHI U
0a30BbIC TPENCTaBICHUS MPHHIIUIIOB
CTPYKTYpHOH ¥ (DYHKITMOHAILHOM
OpraHu3alun OHOJIOrMYECKUX
0OBEKTOB, MEXaHN3MOB
TOMEOCTATHYECKON PETYIISIINH;
YmMmeTh: TIPUMEHSITh OCHOBHBIE
(U3HNONIOTHYECKUE METOBl aHaM3a U
OIIEHKH COCTOSIHUS JKUBBIX CHCTEM;
TIPUMEHSITh pazTuYHbIC METOJIBI
M3YYCHUS i WHTEPIPETUPOBATH
TTOJTy9EHHBIE 3HAHNS,

Baanerb: KOMIUJIEKCOM J1a0OpaTOPHBIX
METOAOB HMCCIIEIOBAHUI; COBPEMEHHOMN
anmapaTtypoii U 00OpyZOBaHUEM IS
BBITNIOJIHEHUS (PU3HOTOTHYECKIX
HCCIIeIOBAHMIA.
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MeXaHU3Max PeryJIsiug;
MK-3.2. [IpumensieT OCHOBHBIC | 3HATB: OCHOBHBIC (DYHKIIMHM IKHBBIX
(bu3HOIOrNYecKue METOIBI OpraHH3MOB: THUIIBI MATaHUS,
aHaJM3a ¥ OLIEHKH COCTOSTHUS BOIOOOMEHa, JBIXaHHWA, BBIICTICHHUS,
JKUBBIX CUCTEM; IPUMEHSET pocTa, pa3BUTHsI, MEXaHU3MBI 3aIIUTHl U
OCHOBHBIC 9KCIIEPUMEHTAJIbHBIE | YCTOWYMBOCTH OPraHU3MOB; OCHOBHBIE
METO/IbI B Pa3IMYHBIX 00J1acTAX | 3aKOHOMEPHOCTH IMPOIECCOB pocTa U
Ouonoruu, oOBACHSET U pa3BUTHS Ha Pa3HBIX dTAllaX OHTOI'CHE3a;
aHAJM3UPYET MOJIEKYIISPHBIE YMeTh: MpUMEHATh (U3NOIOTHYECKUE
BHYTPUKIICTOYHBIC MEXaHN3MbI METOAbI aHAJIM3a U OLCHKHU COCTOSAHUA
1 MCKKJICTOYHBIC JKUBBIX CHUCTEM; NPUMCHATH PA3JIMYHBIC
B3aMMOJICICTBHUSI; UCIIOIb3YET METOABI U3Y4YEHUSA U MHTEPIIPETUPOBATH
3HAaHUC NPUHIUIIOB KJIETOYHOU TMOJIYYCHHBIC 3HaHUA, O6’I)SICH5[TI> nu
OpraHu3alui OHOIOTHYECKUX aHaJIM3UpPOBATh MOJIEKYJISIPHBIE
00BEKTOB, X CTPYKTYPHOH U BHYTPHUKIIETOYHBIE MEXaHU3MBbI H
(yHKIMOHAIEHOM OPraHU3aliuy, | MEKKICTOYHbIC B3aMMOJICHCTBHS;
ompenenser ¢asbl, TUIBI pOCTa, | UCIOJIB30BaTh  3HAHWE  IPUHIUIIOB
9Tallbl OHTOI'€HE3a, BUIbI KJIE€TOYHOMH OpraHnu3anyuu
JIBVOKCHUH, BUJIBI OMOJIOTHYECKUX 00BEKTOB, HX
YCTOMUYMBOCTH, MEXAHU3MBbI CTPYKTYpHOH ¥ (YHKIIMOHAJIHHOM
3alIUTBI )XKUBOI'O OpraHu3Mma, OpraHusaliyu, 06’LHCHI/ITB ydacTtue
pa3IMYHBIX KJIETOYHBIX CTPYKTYp B
MeXaHU3Max TOMEOCTaTHYECKOM
PeryIsLuy;
Baanern: METOdAMU H3y4YCHUS
(YHKIIMOHATIBHOTO COCTOSTHHS
PACTHTENHEHOI'O OPraHU3Ma.
IIK-3.3. Ncnonp3yer MEeTObI 3HaTh: MOP( OJIOTHYECKYIO u
U3ydeHus PyHKINOHATEHOTO (YHKIIMOHATTBHYIO OpraHU3aNuIo
COCTOSIHHSI OPTaHU3Ma; PACTHTENBEHOTO OpraHu3Ma; ITOHATHS
IIPEICTABIICHUSMH 00 OCHOBHBIX | aJalTalisl ®  CTpecc;  Hay4HbIE
IpUEeMax UCCIEeOBAHIH MPEACTABICHUS 0 MeXaHU3Max
KJIIETKH; (PH3HOIOrHYeCKOM PeryIsLuy.
TEPMHHOJIOTHEHN, METOAAMH Ymers: MIPUMEHSITh OCHOBHBIE
aHaJM3a U OIIEHKU COCTOSTHUS (u3HOIOrHYecKre METOABl aHANN3A U
JKUBBIX OPTaHU3MOB. OLICHKH COCTOSIHHS JKHBBIX CHCTEM;
WCIIONB30BATh  3HAHWE  IPUHIIUIIOB
KJIETOYHON OpraHu3alnu
OHOJIOrMYECKHX 00BEKTOB, 109
CTPYKTYpHOH ¥  (YHKIHOHAIHHOM
OpraHW3anny, OOBSCHUTH  y4acTHe
Pa3TUYHBIX KIETOYHBIX CTPYKTYp B
MeXaHU3Max TOMEOCTATHIECKOM
peryIsIuy,
Buaaners: npencraBieHusIMHI 00
OCHOBHBIX ITPAEMaXx HCCIIEIOBAHUIMA
KJIICTKH; COBPEMEHHBIMH METOIaMHU
aHaJM3a U OICHKU COCTOSTHUS
PaCTHTENEHBIX OPraHN3MOB.

CTpyKTypa M colep:KaHue JUCHMIINHbI

4.1, CTpyKTypa AMCHUNIMHBI (MOAYJIS)

Buna yueoHoii paGoThl Beero |[TopsinkoBBbIii HOMeP ceMecTpa
6
OO6mas Tpy10eMKOCTh AUCUUILUIMHBI BCero (B 3.e.), | 144 144
B TOM YHCJIE:
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KypcoBoii npoexT (pabota) HE TIPETYCMOTPEHO
AyIUTOpHBIE 3aHATHUS BCETO 64 64

(B akaja.gacax), B TOM YHCIIE:

Jlexiuu 32 32
HpaKTI/ILICCKI/IC 3aHATHA, CCMUHAPDI

JlaGopaTopHbIe pabOoThI 32 32
CamocrosiTenbHas paborta Bcero (B akaja.gacax), B | 53 53

TOM YHUCIIE:

Bug utoroBoi arrecranuu:
3auet/mudd.3auer

Kouncynbranus 2 2
OK3aMeH 27 27
OO01m1ast Tpy10EMKOCTb AUCIUTUINHBI 144 144

4.2. Conep:xkaHue I CHUTTHHBI

BBenenne B Kypce (pM3H0JIOTHH PACTECHHI.

[Ipenmer u 3amaum Kypca pusnonoruu pacreHuil. Mecto GpU3MOIOTHN pacTeHUI B CHCTEME HayK.
Metonp! pusnonoruu pacteHuii. [Ipaktndeckoe 3HaueHNE PU3NOTOTHH PACTCHUN.

Pazgen 1.@u3n010rus pacTUTEIbHON KJIETKH

Tema 1. PacTuTe/ibHAs KJIETKA KaK CTPYKTypHas U (PyHKUMOHAJBLHAS eIMHMUIIA OPraHU3Ma.
Knerounast o6onouka, ee XMMUUYECKHI COCTaB, CTpYKTypa U (pyHKIun. bruonornueckne MmeMOpaHsl,
ux crpoenue u ¢yHknuu. [lmazmanemma m ToHOorutact. L{uTomnasma kak KOJUTOMIHAS CHCTEMA.
I'manonnasma.

Tema 2. ®usuonoruveckue O0co0EHHOCTH KJeTKH. KommongHO-XUMHUYECKHE CBOMCTBa
OHATOIUIA3MBI: BSI3KOCTb, TEKY4E€CTb, 3JIACTUYHOCTH, pH, OKHCIUTENBHO-BOCCTAaHOBUTEIBHBIE
CBOMCTBa, M30JIEKTpUYECKas 30HAa OenkoB. J[BmKeHHWe IUTOMIa3Mbl, €ro  (hopMmsl.
KomnaprmeHnTanus B KJIeTKe M TKaHU, €€ 3HAUEHUE B JKU3HM pacTeHus. lIpoHMIaeMocTs Kak

COBOKYITHOCTh (PM3MKO-XMMHUYECKHX CBOMCTB LUTOIUIa3Mbl U MeMOpaH. IlaccuBHoe mormomienue
HE3JIEKTPOJIUTOB X HOHOB.

Tema 3. OcMoTHYeCKHe CBOICTBA KJIETKH.

[onstne muddy3un, XUMUYECKOro MoTeHuuana, ocMoca. Ocmoruueckoe naaBieHue. IlonsTue

BOJIHOTO TOTEHIIMANA, €0 COCTABJIIoIKE. SIBICHHS TUIa3MOIN3a U Typropa, (GOopMbl IIa3MONIN3a.
Typropaoe nasnenue. Cocyias cuiia KIETKU U €€ 3HaUYEHUe.

Paznen 2. Boaublii pexxum

Tema 1. [TocTynJienue BoAbI B pacTeHHUe.

3HaueHue BOABI JUISl KU3HEAEATEIbHOCTU pacTeHuid. ConepikaHue U COCTOSIHUE BOJbI B PACTEHUMU.
CocrosiHue Bonpl B mouse. [locTynHas W HeAOCTymHas Juid pacTeHuil Bozna. KopeHb kak opraH
MOTJIOIIEHNsT BOABL. MeXaHu3M DOIVIOUIEHUS BOIABI KOPHEM M €€ pPAaJHAIbHBIA TPaHCHOPT.

MexaHu3MBI KOPHEBOT'O TABJICHUS, €M0 OCMOTUYECKHE U HEOCMOTHYECKHE KOMIIOHEHTHI.

Tema 2. UcnapeHue Boabl pacTeHHEM.

Omnpenenenue TpaHCIHMpALUK, €€ 3HaYeHHE B JKU3HU pacTeHHs. CTpoeHHe yCTBUYHOIO armapara
JUCTa. DTanbl yCThbUYHONTpaHcHupauuu. PU3NOJOTHYECKHE MEXaHU3MBbl PErYJIALHUUA YCTbHUYHOM
tpancnupanuu (peakuun Crondenta): THIPOAKTUBHBIC, TUAPONACCUBHBIC, (POTOAKTHBHBIE.
KyrukynspHas TpaHcnMpanus, €€ 3aBUCHMOCTb OT BHJA M BO3pacTa pacTeHHs, OT BHEIIHUX

(hakTopoB.

Tema 3. [lepenBuskeHne BOALI H BOAHBI 0aJaHC pacTeHHs.

Bopnelit 6anaHc pacTeHUM, €ro pa3HOBUAHOCTH. BoMHBINM NeGUITUT U 3aBsganue pacTeHui. DopMbI
BOIHOrO nedunura U 3aBsnanus. [lepeaBrkeHUe BOABI IO COCY/AaM KCHIJIEMbl KaK BOCXOJSIINI
TOK. HW)KHUI ¥ BEpXHUH KOHLIEBBIE JBUTATENM BOAHOIO TOKA. Poib cui cuermieHus B MOAHATHU
BOJbI 1O CTBOITY.

Paznen 3. [lepeaBuikenne aCCHMHUISITOB B PACTEHHH

Tema 1. IlepenBu:kenne acCUMHMJIATOB B pacTeHMU. OCHOBHbIC HANpaBICHUS TNEpeIBUKEHUS

OpraHWYecKUX BellecTB. TpaHcnOpTHBIE (POPMBI MEPEABUTAIOLINXCS BEUIECTB. BHYTpUKIETOUHBII
U MEXKJIETOYHBIA TPAHCIOPT aCCUMMJIATOB. J[ambHUM TpaHCOPT OpraHndeckux BemectB. CocTas
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¢nosMHOro coka. MexaHu3Mbl (PIOAMHOrO TpaHCHopTa. 3arpy3ka M pasrpy3ka (IIO3MBL
3aBUCUMOCTb MEPEABMKEHHUS OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB.

Pa3nen 4. @oTocunTe3

Tema 1. O6mme Bonpocol poTocunTe3a. [IMrMeHTHI M NJIACTUHABI.

Omnpenenenue QoTocuHTe3a M ero 3HaueHue Ha 3emuie. Kocmuueckass poib 3€JI€HOIO pacTeHUs.
Hctopus oTkpbITUs U u3ydyeHus gorocunreza. Paborer K.A. Tumupsizesa.

Crpoenue mmcra kak opraHa (orocuHTe3a. XJIOpOIUIACThI, WX XHMHUYECKHH COCTaB H
yabTpacTpykrypa. OHTorenes xioporacroB. [IMrMeHTsl IuiacTuI. MeToabl  pasjenceHus
MIUTMEHTOB. XJIOpO(UILIBI, UX XUMHUYECKasi CTPYKTypa, paclpOCTpaHEHHE B PACTUTEIBHOM MHpE.
CocrosiHue xyopoduiuia B XJIOpoIuiacTax. XMMHUYECKHe W (U3NYECKHe CBOMCTBa XJIOpOoduMLIa.
diyopeclieHIIMs W CHEKTPhI morjoieHns. KapoTuHOWAbI, UX XWMHUYECKOE CTPOCHHE, CIEKTpPHI
noruionieHus. Ou3nonoruyeckas pojb KapOTUHOUIOB.

Tema 2. Iloryiomenne u npeodpa3oBaHue FJHEPTUU CBETA.

CBeToBbIe U TEMHOBBIE peakiuu (orocuHTesa. [lormomnienne KBaHTOB cBeTa U BO30YyXAeHUE
xiopodpmina. Ilepenoc osHeprum Bo3OyxneHus. @Dorodusmueckas pabdora. I[lomarme o
(oTOCMHTETHYECKUX €AMHUIAX U (orocucTemax. PeakimoHHBIE IIEHTPBI, CBETOCOOMpAIOLINE
KOMIIJIEKCBI, MOJIEKYJIBI XJIOPO(MIIa-TOBYIIKU. DJIEKTPOH-TPAHCIOPTHAS 1IETb (POTOCHHTE3A.
[vkndeckuii, HEMUKINYECKUM, IICEBIONMKINYECKUN TPAHCIOPT AIEKTPOHOB. DoTonms BOAbI U
BhIIeNieHre Kuciopoaa. O6pasoBanne BoccTaHoBieHHOro HAJI®. CompsbkeHune TpaHcmopTa
951eKTpoHOB 1 oOpazoBanust AT®. dorocunTeTHUecKOe (POoChOopHINpOBaHNE: IUKINIECKOE U
HEIHMKJINYecKoe. XeMuocMoTuieckas Teopust Murtdena. I[IpomykTsl cBeToBOro sramna (oTocuHTe3a.
Tema 3. ®uxcanus yrijepoaa u o0pa3oBaHue OPraHM4YecKoOro BellecTBa.

TemuoBast ¢aza ¢dorocunTesa. [lukn KampBuHa. Ero ocHOBHBIE STambl: KapOOKCHIMpPOBAHUE,
BOCCcTaHOBJIeHHE, pereHeparus. Cs-myTh (mukn Xerda-Crioka). DPusznonorndeckrue OCOOSHHOCTH
pactrernii Cs-mmytn. CAM-merabommu3m (METaboMu3M 10 THITY TOJCTSHKOBBIX). DOTOIBIXaHHE.
[Iponyktel (orocuHTe3a, WX pasHOooOpaswe. BrusHue BHemHWX (GAKTOpOB Ha oOpa3zoBaHHE
MEPBUYHBIX MPOIYKTOB (POTOCHHTE3A.

Pa3nen 5. /Ibixanue y pacreHuii

Tema 1. O011He 3aKOHOMEPHOCTH ILIXAHUS.

CyIIHOCTh JbIXaHUS M €r0 3HAYeHUE B JKU3HU pacTeHuil. Mctopus pa3sBUTHS y4EHHUS O JBIXaHUU.
Teopun 6monorudeckoro okucieHus. Padborsr baxa u [lammagnaa mo OMOIOrHYECKOMY OKUCIICHUIO.
Tema 2. OcHOBHbBIE YTH U YHEPreTHKA JAbIXaHUS.

OcCHOBHBIE 3Tanbl MpoLEcca NbIXaHUA: TIMKOIN3, UK Kpebca, 37eKTpOH-TPaHCHIOPTHAS IEMb.
OxucnurensHoe QocopunupoBanue. [IpoayKTUBHOCTh IbIXaHUSA. XEMHOCMOTHYECKAs TEOPHS
conpsbkeHus okuciaeHus U pochopummpoBanus. O6pazoanne ATD Ha MemOpaHax MUTOXOHAPHUH.
DHepreTudyeckuil 0agaHc TIMKOIN3a U adpoOHOro okucieHus. CyocTpaTsl AbIxaHus. [{pIxaTenbHbINd
ko3 unmeHT. AapTepHaTUBHBIC ITyTH AbIXaHUS y pacTeHuil. [leHTo30hochaTHbIil MyTh IbIXaHUS,
€ro XMMHU3M U 3HaueHHE. | TMOKCHUIaTHBIN ITHKIL.

Tema 3. ®U3HOJIOTHA H IKOJIOTUS IbIXAHUS.

Bnusiaue ¢usnonornyeckux 0ocoOCHHOCTEH Ha JpIxaHue. /IpIXxaHue pa3lu4HbIX OPraHOB U TKAHEH.
V3MeHeHHne [IbpIXaHHS B OHTOI€HE3e. 3aBHCHMOCTh [BIXaHUS OT OJKOJOTMYECKUX (HaKTOpPOB
(Temmeparypbl, CcBeTa, MUHEpalbHOro mHUTaHus, KoHueHtpaumu O, u CO, B BO3IyXE,
OBOJIHGHHOCTH TKaHEH, pazapaxuteneii). AHa’poOHoe (OpokeHue) W a’dpoOHOE OKHUCIEHUE, MX
B3aMMOCBsI3b. POJIb JIbIXaHusl B OOMEHE BEIEeCTB.

Pa3nen 6. KopHeBoe nuTanue pacTeHui

Tema 1. D1eMeHTHI MUHEPAIBLHOT0 MUTAHUSA B ’KH3HH PACTEHHS.

DJeMeHTHI, BXOISIIME B COCTaB PACTUTENBHOrO OpraHmima. PazneneHue >JI€MEHTOB Ha TPYIIIEL.
BsaumoneiicTBre HOHOB B pacTeHUU. SIBIIeHHE aHTarOHM3Ma HOHOB. Y PaBHOBEUICHHBIE PACTBOPBHI.
Tema 2. A30THOe NMTAHME PACTEHUH.

®dusznonoruueckas poib azora. JloctynHsle A pacTteHuil ¢opmbl azora. [IyTH BOCCTaHOBICHHS
HUTPATOB B pacTeHHHU. [IpeBparienne a30TUCTHIX BEIIECTB B PACTEHUHU.

buonornueckas Quxcanus azora. A30TQUKCHPYIOIIME MHKPOOPTaHU3MBI: CBOOOJHOXHUBYILIUE U
cumbuoTrnyeckue (K1yoeHbKoBbIe). MexaHn3Mbl a30TPUKCALINH.
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Tema 3. Ilor/ioleHnne NUTATEIbHBIX BelIeCTB U3 MOYBbI.
KopHeBas cucremMa Kak OpraH IOIVIOIIEHUS MHUHEPAIbHBIX BelECTB. MeXaHU3Mbl MOTIOLICHUS
MUHEPAIBHBIX DJJIEMEHTOB KJIETKAMHM KOPHsA.. MeXaHu3Mbl KCHIEMHOro TpaHcrnopra. CBs3b
MOIVIOIICHHS] BEUIECTB C JKU3HEICSATEIBHOCTBIO KIETOK KOPHSA. DHEPreTUYECKHE IPOLIECCHI IpU
MOIJIOLICHUH HOHOB.
Tema 4. OcoGeHHOCTH NUTAHUS PACTEHUI B €CTECTBEHHBIX N0YBAX.
[TouBa kak cpema oOutanusi pacreHus. [lOYBEHHBIH MOIIIOMAIOMINN KOMILJIEKC W TUTaHUE
pacrenuil. ®usnonoruueckas KHCIOTHOCTb U (U3MOJIOrMYEcKas WIEJTOYHOCTh cojel. Poib
KOpPHEBBIX BBIJEJICHUN Ul YCBOEHHUS psija BemecTB. Mukpoduopa mo4Bbl U €€ poib B NMUTaHUU
pacrenuii. Puzocdepa. Muxopmusa.
Pa3zzea 7. PocT u pa3BuTHE pacTeHui
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH POCTA.
Omnpenenenne pocrta. Tumbl pocra y pactenmid. Ctagum pocta KIETKHA: dMOpHUOHATIbHAs, POCT
pactspkenueM, auddepeHupoBka. Mexanu3mbl pocta Kietkd. llepmonnynocts pocra. Ilepuon
MOKOsl. THMBI MOKOS: BBIHYKAEGHHBIH M (U3MONIOrMuecKuii. MexaHu3Mbl nepexosia pacTeHui B
cocTOsHHE TMOKOsl. DU3HONOrUs COCTOSHUS IIOKOS UM €ro 3HadeHue. Perymauus IOKos.
Crpatudukanys u ckapupuKanus.
Tema 2. ®UTOrOpMOHBI M PEryJIsITOPbI PoOCTa.
YpoBHH perynsiuu MeTabonn3Ma: BHYTPUKIETOYHBIM, MEXKKIETOYHbIM, OpraHu3MeHHBIH. Bumb
BHYTPUKJICTOYHON pETyIsAuu: (QepMeHTaTHBHAs, MeMOpaHHas M TEHHas, WX MEXaHW3Mbl H
MIPOSIBIICHMUSL.
Omnpenenenune ¢putoropmonoB. Mx oburre cBoiictBa. OCHOBHBIE KIACCHl (PUTOrOPMOHOB: ayKCHHBI,
ruO0epesIMHbI, TUTOKMHUHBI, aOCIIM3WHBI, STWieH. [IpuMeHeHne (UTOrOPMOHOB B TPAKTHKE
pacteHneBoacTBa. CHHTETHYECKUE PETYIATOPBI POCTA M UX UCIOIb30BAHHUE.
Tema 3. Pazputue pacrennii. OnpeneiaeHue pa3Butus pacteHuid. B3auMocBsi3b pocTta v pa3BUTHS.
Tunbel OHTOTEHE3a Yy PACTEHHUW: MOHOKAPIUYECKHNA M TOJMKAPIUYECKUH. DTambl OHTOTEHE3a
BBICIIMX pPACTEHHI: SMOPHOHAIBHBIA, FOBEHWIBHBIA, 3pPEIIOCTH, Pa3MHOXKEHHS, CTapOCTH |
ormupanus. Ousnonorndeckue ¥ Mop(hoIornieckue U3MEHEHUsI B IPOLIECCEe Pa3sBUTHSI PACTEHHIA,
HX B3aUMOCBA3b. Perymsmus npoueccoB pa3BUTHsA. BHelIHHMe NpOSBICHHS pPa3BUTUS PACTEHHI.
denonornueckue Gassbl.
BnusiHMe BHEMIHUX YCIOBHWA Ha CKOPOCTh Pa3BHUTHUS pacTeHHil. DOTONEpHOIN3M - 3aBUCHMOCTD
pasBuTHs oT poTonepuozna. JmMHHOTHEBHBIE, KOPOTKOIHEBHBIC U HEHTPAIbHBIE 10 OTHOLICHHUIO K
JUIMHE TTHS pacTeHus. Ponb duroxpoma B doromepuonmdeckoii peakiuu. ['opMoHabHAS TEOpHUs
nBereHns M. X. HailnaxgHa. neTepMUHAINS 014 Y PACTEHUH.
Pa3nen 8. YcToiiunBocTh pacTeHuii
Tema 1. O0111e BONPOCHI YCTOIYMBOCTH PACTEHH K a0HMOTHYECKUM (PaKTOpaM cpe/bl.
W3meHunBOCTh dKOJOrMUYECKHX (akTOpoB Ha 3emiie U ee mpuyuHbL. CIocOOBI 3aIIUTHl U
HAJE)KHOCTh PACTUTENBbHBIX OpraHu3MoB. ['omeocTa3. Tumsl 1 BUIbl yCTOMYUBOCTU PACTEHUM.
Tema 2. Mopo30ycTOiiYHMBOCTH U 3MMOCTOKOCTH PACTEHHIA.
Mopo3oycToiiunBOCTh ~ pacTeHMid.  BpiMep3aHme  Kak  OCHOBHAas  IpUYMHA  TrHOenn
pacTeHUUINIPUIIEPE3UMOBKE. [IponeccoOpazoBanms U JeCTBUS BHEKJIETOYHOI'O u
BHYTPUKJIETOYHOTO JIbJa B KJIETKaX M TKaHAX. 3aKaJlMBaHWE pacTeHHH Kak oOpaTuMoe
¢uznonornyeckoe npucrnocodnenne. daspl 3aKaTuBaHKs 03UMBIX U IPEBECHBIX PACTCHUN. MeTobI
OIpeNIENeHHs] MOPO30yCTOMUNBOCTH.
3UMOCTOMKOCTh ~KaK  YCTOMYMBOCTH pAcTeHUH K  KOMIUIEKCY ¢akTopoB. Pasnmuunbie
MIPUYMHBITOBPEKACHUSAPACTCHUUIIPUIIEPE3UMOBKE:  BBIIIPEBAHUE,  BBINIUPAHHUE,  BBIMOKAHUE,
neisHas KopkKa, 3uMHss 3acyxa. CriocoObl 00pbOBI ¢ MOBPEKACHUSIMU U THOETIBIO O3UMBIX KYJIBTYD.
Tema 3. X01010ycTOHYMBOCTD TENI10J1I00MBBIX PACTEHMIA.
[TonsiTHe 0 X0JI010BOM MOBPEXJAECHUHU TEIJIONIOOUBBIX pacTeHuil. BHelHue nposiBIeHus 1eCTBUs
MOHMKEHHBIX MOJOKUTENBHBIX Temneparyp. Bnusnue ux Ha ¢usnonorunyeckue npoueccol. [lyru
3alUThl PACTEHUH OT IEHCTBUS OHMKEHHBIX TEMIEPaTyp.
Tema 4. 3acyXxoycTOHYMBOCTH PACTEHHI.

Omnpenenenue 3acyxu, ee Tunsl. [loHaTHE 3acyX0yCcTOIUMBOCTH pacTeHuil. DU3HOIOrn4ecKoe
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JieiicTBHE 3acyxu Ha pactenue. Bonusiii ctpecc. [Ipuunnbl rubenu pacTeHuil pu HEJOCTaTKE
Bojibl. [IpucnocoOnenus pacrenuit K BogHoMy neduuuty. MizmMeHeHus 3acyxoycTOHYMBOCTH B
oHtorenese. [lytr 60pbObI ¢ 3acyxoil. DU3NOTOrHYECKUE OCHOBBI OPOIICHUS.

Oo0pa3oBaTejibHbIE TEXHOJIOTUU

ITpu moxroroBke GaxaaaBpOB-OHOJIOrOB UCIOIB3YIOTCS CIEAYIOIINE OCHOBHBIE (DOPMBI IPOBEICHUS
y4eOHBIX 3aHSATHIA:

HWHTEPAKTUBHBIC JICKLIUY;

JIEKIUU-TIpecc-KOH(epeH I,

TPEHUHTH U CEMUHAPHI I10 PA3BUTHUIO MPO(HECCHOHATBHBIX HABBIKOB;

IpyIIOBEIC, HAYYHBIE TUCKYCCHU, 1e0aThI.

Hcnonb3yemble pecypebl MHGOPMAMOHHO-TeIeKOMMYHMKAIIMOHHOM ceTn «Internet»;
HH(OPMAIHOHHbIE TEXHOJIOTHH, MPOrPaMMHBbIe CpeACTBAa U MHGOPMAIMOHHO-CIIPABOYHbIE
CUCTEMBI

HNudopmanuonHoe odecneyeHue:

0a3bl TaHHBIX, HH(OPMAIIMOHHO-CITPABOYHbIE U MOMCKOBbIE CHCTEMbI:
www.iprboorshop.ru

bttp://fizrast.ru/sitemap.html

bttp://www.don-agro.r

http://xn- jiibhv9a.xn-plai

bttp://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunast asiekTpoHHas OnbInoTeka

http://elibrary.ru/default.asp Poccuiickas HanmoHambHas OMOIMOTEKA

http://primo.nlr.ru http://nbmau.ru Dnektpornas oubauoreka Poccuiickoit rocymapcTBEHHOM

OHOIMOTEKN

®opMBbI TEKYIIETO KOHTPOJISA

KommokBuyMmsI 1o pasnenaM JUCIUTIIHHBL

®opMa NpoMe;KYTOYHOT0 KOHTPOJIS

DK3aMeH

Pa3padorunk: K.0.H., JoueHT Kadeapbl omosornu Xamuena JI.C.
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