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1. Ilestt ocBOeHHS TUCHHUILITHHBI
LenstMu OCBOCHHSI TUCIUTUTAHBI (MOTYJIs1) «PU3HOJIOTUS PACTEHHUIN» SIBISIFOTCS:
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- IIOJTYYCHUEC IMOJIHOT'O IPEACTABIICHUSA O PACTCHUH KaK O JKMBOM OpPTraHHU3MC CO BCEMU

OCOOEHHOCTSIMH €0 CTPOEHUS U (PYHKUHUH, MPUCYIIUX KUBOMY OpPraHU3MY, HaXOAALIEMYCS B

ITOCTOSTHHOM B3aMMOJICHCTBHH C OKPYKAIOLIEH Cpesoif;

- UI3YUYCHHUEC IIPOLECCOB, INPOTCKAMIUX B PACTUTCIBHOM OpTraHH3MC Ha KJICTOYHOM,

TKaHCBOM, OPraHHOM W OPraHU3MCHHOM YPOBHIX, HUX B33,PIMOIICI>1CTBHI/I 1 3aBUCHUMOCTH OT

BHYTPEHHUX U BHEUIHUX (hPaKTOPOB.

dopmupyembie

IOUCLIUILIUHON

3HaHUA

U yMEHHUA

T'OTOBAT

BBIITYCKHHKaA

JTAHHOU

00pa3oBaTeNbHON MPOrpaMMBbl K BBIMTOJHEHUIO CIEAYIOMNX OOOOIIEHHBIX TPYIOBBIX (PYHKIIHIA
(TpyOBBIX QYHKIIHIT):

Kon u O00011eHHbIE TPYIOBbIE (PYHKIMHU Tpynossie pyHKIHMN
HaUMCHOBaHHC Kon HanmeHoBanue | YpoBeHb HanMeHoBaHue Kon | YpoBennb
npogeccCHOHAJILHO KBaaH(H (moxypose
0 cTaHgapTa KaLuu Hb)
KBaJIu(pu
Kaluu
01.001 exaror Ilegarornueckas Oowenenarornueckas | A/01.6
(memarormyeckas JIESTEILHOCTD TI0 ¢yskims. O0yueHue 6
IesITeJLHOCTh B MPOSKTUPOBAHUIO Bocnurarcannas A/00.6
JOUIKOJIbHOM, peanuzanuu eSTENBHOCTD 6
HAYAIbHOM 00pa3oBaTeIbHOTO
0011eM, 0CHOBHOM A mporecca
o01IeM, cpeaHeM 00pazoBaTeIbHBIX 6 PasBuBaromas A/03.6
Oﬁ].lleM OpraHu3anusax IEeSITEIbHOCTD
o0pazoBaHuu) JIOLIKOJILHOTO,
(BocmuTATEND, HA4aJabHOTO OOIIIETOo, 6
YUYHUTENb) OCHOBHOT'O 001I1eT0,
CpeIHeTro 00IIero
o0Opa3oBaHuA
Ilegarornueckas
JIESTEIILHOCTD TI0
MPOEKTUPOBAHHIO H [lemarorudeckas
B | peammzanuu 6 JIeATEILHOCTD mo| B/03.6 6
OCHOBHBIX pealn3aiy nporpamMmm
o0meobpa3zoBaTeNbH OCHOBHOTO W CPEIHETO

BIX NIPOTPaMM

o0rmiero odbpa3zoBaHus
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15.004 MoHHUTOpUHT [MpoBeneHue D/03.6 6
Cneuuajamcr no BOJIHBIX MOHUTOPHUHTA CPEbI
BOIHBIM GHOIOTHYECKIX oOuTaHMs BOJIHBIX
OHMOIOTHYECKUX
ouopecypcam u peCypCoB U CPEIbL X
oOuTaHwusI u pecypeos 1o
AKBaKYyJbTYpC THJIPOOHOIOTHYECKUM
yIIpaBJI€HUE UM
D 6 II0Ka3aTeisiM B
rpouecce
OIIEPaTUBHOIO

yIpaBJICHHUS BOTHBIMU
OuopecypcaMu u
00BEKTAMHU

AKBaKyJIbTYPBI

2. Mecto qucuumiunsl B crpykrype OITIOII BO 6akanaBpuara

JuctumnuHa «®U3MONIOTHS PacTeHU» OTHOCUTCS K JUCHUIUIMHAM O053aTeNbHON YacTH
OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTeNbHON MporpaMMbl 0OakajaBpuaTa IO HaIPaBJICHHUIO
noaroroBku 06.03.01. «buonorusy», usyyaercs B 6 ceMecTpe.

Jns uzydeHus: AUCUUIUIMHBI «DU3MONOTHS PACTCHHID» CTYJAEHTY HEOOXOIUMBI 3HAHHS T10
0OTaHUKE, OPraHUYECKOW XUMUH, OMOXUMUH, (PHU3HUKE.

dusnonorus paCTCHI/Iﬁ SABIIACTCA Hpe,Z[H_IeCTBYIOH_Ieﬁ JUCITUTIIINHOM JIJIsI N3YUCHUA CIICHHUAIIBHBIX
JUCHUIIIINH: METOJABI ITOJICBBIX OMOJIOTUYECKUX HCCHGHOB&HHﬁ, OKOJIOTHUA paCTeHI/Iﬁ.

CBs3pb JUCHUILIMHBbI «Pusuoaorusa pacTeHm‘»’[» C NpeAIeCTBYOIIMMHA NUCHUIIJIMHAMHA MU

CPOKH MX U3y4YeHUsl

Tabauya 2.1.
Kon JAMCUMIINHBI, NnpeanecTBYOINeTUCIUIIINHE Cemectp

AUCHMILUIMHBI | «DU3HOJI0TUS pacTeHH»
b1.B.JIB.01.01 | Anatomusi u MOpGOJIOTHs pacTeHHH 1
b1.0.10 OOmast OMoI0THS 1,2

OO6mas xumus 1
51.0.08.01

buoxumus 4
b1.0.15.03

Opranunueckast XuMus 2
b1.0.08.02

dusuka 2
b1.0.07
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CBsa3b TUCHUIVIUHBI «PU3H0JIOTHSI PACTEHHIT» ¢ MOCAeAYIINMMHU JUCHUIVIMHAMUA U CPOKH

HX H3YUYCHUA

Tabnuua?2.2.
Kon JucuuIInHbI,  cjeaywmue 3a aucuuniauHoi | Cemectp
AMCHUNIMHBL |« @u3H0I0THS pPACTEHHID
b1.0.27 OCHOBBI pallMOHAILHOTO MPUPOJOTIOIb30BAHMS
b1.0.15.02 buodusuka

Caa3b JUCHMILIMHBI «PU3n0J0rus paCTeHHﬁ)) CO0 CMEKHBIMU JUCHUIIJIMHAMHU

Tabauuya 2.3.
Kon JAucuMniInHbI, CMEKHbIE ¢ TUCITUTLTHHON Cemectp
AUCHUILINHBL | «DU3M0JIOTHS PacTeHUID)
b1.B.01 duroreorpadus 6
b1.B.07 PacTuTenbHbIN Opranu3M u cpena 6

3. Pe3yabTarhbl 0CBOCHUS IUCHUIUIMHBI (MOAYJIs1) « PH3MOJ0TUSA PACTEHUIN»

[Iponiecc wW3ydeHUs IUCUMIUIMHBI HAmpaBlIeH HAa (POPMHUPOBAHUE DIEMEHTOB CIICAYIOIIMX
xomneTeHuui B coorBercTBUU ¢ PI'OC BO 1o jaHHOMY HanpaBJeHHIO:

Tabauuya 3.1.
Kon | HammenoBanune xomnereHunn | UHIMKaTOp AOCTHKEHUSI B pesyJibTarte ocBoOeHHS
KOMIIe KOMIEeTeHIIUH AUCUUILIMHBI 00yYalouiics
TeHIH JAOJIKEH:
u
Yuusepcaabnble komnerenuuu (YK) 1 HHIMKaTOPBI UX T0CTHKEHUSI:
YK- 1. Cnocoben YK-1.1. AHanusupyer | 3HaTh: OCHOBBI KPUTUYECKOTO
OCYLIeCTBJISITh 3ajady,  BBIJENsAS  €e | aHajuHM3a M CUHTe3a MHQOpMAIHH.
MOMCK, 0a30BbI€ COCTABIIAIOLINE; YMeThb: BbIIEIATh Oa30BbIe
KPUTHYeCKUH COCTAaBIISIIOIIME TTOCTABICHHBIX
aHAJU3 U CHHTE3 3aga4. Biragerb: MeTonamu aHanusa
uHopManuu, Y CHHTE3a B PEIICHUH 33/1a4.
NPUMEHSATH YK-1.3. OcymectBnser 3HATh: UCTOYHUKH HHPOPMALIUH,
CHCTEMHBII MOX0/ MOUCK UH(OPMAIUH IS TpeOyeMo IS pelIeHus
AJIS1 peleHust pelIeHHs IOCTaBICHHON MIOCTaBJICHHOM 3a/1auM.
MOCTaBJIEHHBIX 3a7a4yM 10 Pa3ITUIHBIM YMeTh: HCHONB30BATh PA3INYHBIC
3ana4 TUIIaM 3aIPOCOB; THITBI TOMCKOBBIX 3aITPOCOB.
Biagers: ciocOOHOCTBIO MTOUCKA
HHPOPMAIIH.
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BapuaHTbI PCHICHUA

M HEJOCTATKH.

YK-1.5. PaccmarpuBaet u
npeiaracT BO3MOKHBIE

TIOCTaBJICHHOM 3a/1a9H,
OLICHUBA UX JOCTOMHCTBA

3HaTh: BO3MOXKHBIC BAPUAHTHI
peUICHUA TUIIMYHBIX 3a1a4.

YMeTh: 000CHOBBIBATH BAPUAHTHI
pELICHHI TTOCTaBJICHHBIX 3a/1au.
BiajeTs: CiocOOHOCTBIO IpeJyIaraTh
BapHaHTbI pCHICHUA MMOCTaBIICHHOM
3a/1a41 M OL[CHUBATh MX JOCTOWHCTBA
Y HEJIOCTATKHU.

Ob6menpogeccuonanbubie komnerenuuu (OIK) u nHAMKATOPBI UX T0CTHAKEHUS

OIIK-
2.

Crnoco6eH npuMeHsATH
NPUHIMUIIBI

CTPYKTYPHO(PYHKIIMOHAILHOM
OpPraHU3alUM, UCIIO0JIb30BATH

B COBPEMCHHBIX

OIIK-2.1. Opuentupyercs

METOAUYECKHUX ITOAX01aX,
KOHIIETIIIHAX U MpodiieMax

3HATb: OTINYUTEILHEIC
0COOCHHOCTH PacTUTEIBHBIX
00BEKTOB; OTJINYUTENHHEIC
0COOCHHOCTH Pa3IMIHbIX

(pusnosiornyeckue, (U3NOIOTUH, TUTOJIOTUH, | >KU3HEHHBIX (OPM KHUBBIX
OroxuMumn, OMOPU3UKH, OpTaHU3MOB; pazHOOOpasue u
3HAET OCHOBHBIC CHCTEMBI | TPUHIIUTIBI HICHTU(UKAIINN 1
KHU3IHEOOECTICUCHHS KJIacCH(HUKAINA PaCTEHUH, TPHOOB U
rpubOMoOI00HBIX OPraHU3MOB;
HUTOJIOTHYECKHE, Y TOMEOCTAaTUYECKOM YMeTh: BBIIEISATH JUATHOCTHICCKUE
OHOXHMHUYECKHE, PEryJISAIHN KU3HEHHBIX HPU3HAKYU, ONPEAEIATh U OIHUCHIBAThH
ouoduzHIecKue GyHKIUHMHA y pacTeHuii 1 y NPEAJIOKECHHBINH OOBEKT; apryMEHTHPOBATh

MEeTOIbI AaHAJIH3A JJIA
OLIEHKH M KOPPeKIUH
COCTOSIHUA KUBBIX
00bEKTOB U
MOHUTOPHHIA CPeAbI
UX 00MTAHMS

SKHUBOTHBIX, CITOCOOBI
BOCTIPUSITHS, XPaHSHUS U
nepeaadn HHHOPMAIIHH;

HOJIyYCHHBIC 3HAHHS TIPU 00CYKACHUH
BOITPOCOB, CBSI3aHHBIX C MPOOIEMaMu
OMOJIOrHYECKOr0 pa3Ho00pasus;
BiageTs: OCHOBHBIMH METOJJAMHU PaOOTHI
C 6I/IOHOFI/I‘ICCKI/IMI/I O6'I)€KT3MI/I B ITOJICBBIX
U /iy 1a00paTOPHBIX YCIOBUSIX.

OIIK-2.2. OcyecTBisieT
BEIOOD METO/IOB,
aJICKBATHBIX IS PEIICHHUS
HCCIIEA0BATEIHCKOM 3a/1auH -
BBISIBIISITH CBSI3H
(hm3noIOTNYECKOTO
COCTOSIHHS 00BEKTa C
(hakTopaMu OKpyKarouien
CpeIbl;

3HaTh: METOIBI (PU3MONOTHN PACTEHHIA,
MIPUHITUIIBL U Pa3pellaonie BO3MOKHOCTH
MUKPOCKOITUYECKUX, OMOXUMHYECKUX U
(PU3UKO-XUMHUYECKAX METOIOB H3yUECHHS
PaCTHUTENBHBIX KIETOK U TKaHeH, (haKTOPHI
OKpYKarollen Cpelpl;

YMeTh: IPUMEHITH OCHOBHBIE
OMOJIOTHIECKUE METOIBI aHATTN3a U
OLICHKU COCTOSIHUS KUBBIX CUCTEM IPU
BO3JICUCTBUU HA HUX PA3TUUYHBIX
(haxTOpOB OKpYyKaroIIei cpeas; Biaagers:
KOMIIJIEKCOM JIa0OPaTOPHBIX METOIOB
HCCJIEI0BaHUI; COBPEMEHHOU
anmapaTypoi ¥ 000pyJOBaHUEM IS
BBITIOJTHCHUS (YU3UOJIOTUICCKIX
WCCIEN0BAaHNI; METOJAMH U3YUYEHUS
(hYHKIIMOHAIEHOTO COCTOSTHHSI OpTaHu3Ma;
MPEJICTABIICHUSIMHI 00 OCHOBHBIX IMPUEMax
WCCIICZIOBAHUH KJIETKU; (PU3UOJIOTHICCKOMN
TEpPMHUHOJIOTHEHN, METOIAMH aHAJIN3a U
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OILICHKHN COCTOSIHHA JXMBBIX OPIraHU3MOB;
MCTOOAMM aHaJIN3a U OLICHKH COCTOSAHUA
JKHUBBIX CUCTCM.

OIIK-2.3. IIpumensier
IKCIICpUMEHTAJILHBIC
METOJIbI JUTSt OIICHKHU

COCTOSTHUS JKUBBIX OOBEKTOB.

3HATh: TEOPETHUYECKUE OCHOBBI U
MPAKTHYECKOE MTPUMEHEHHE Hauboee
pacnpoCTpaHEHHBIX XUMHYECKHUX,
(PUBUKOXMMUYECKIX METOJIOB aHAIIN3a;
COBpPEMEHHBIE METOJIbI pabOTHI C
00BEKTaMH MUPOBOTO IeHO(GOH/IA KHUBBIX
OpraHU3MOB;

YMeTh: IPUMEHSITH COBPEMEHHbBIC
9KCIIEPUMEHTANIbHBIE METObI Pa0OT C
OMOIOTHYECKMMH O0OBEKTAMU,
XapaKTepU30BaTh OCHOBHBIE JOPMBI

9KCIEPUMEHTA;
Baagerb: HaBblkaMu  paboOTBL €
COBpPEMEHHOMU anmnaparypou;

COBPEMCHHBIMU MCTOJaMH HU3YYCHU
PACTUTCIILHBIX U )KUBOTHBIX 00BEKTOB.

OIIK-
8.

Cnocoben
HCII0JIb30BAaTh METO/bI
cOopa, 00padoTKH,
cHCTeMaTH3alMu U
npeacTaBJIeHUs!
MOJICBOM 1
JIa0opaTopHOi
uHpopmanuu,

OIIK-8.1. [Tpumensier
OCHOBHBIC THITBI
9KCHEIUIMOHHOTO 1
1a00paToOpPHOTO
obopymoBaHus, 3HACT
0COOEHHOCTH BEIOPAHHOTO
00BbekTa npodeccuoHaIbHOM
JESITEbHOCTH, YCIOBUS €r0

3HaTh:
nabopaTopHOro 00OPYAOBAHUS;
(YHKITHOHATEHBIE BO3MOYKHOCTH
anmaparypsl;

YMeThb: HCIOB30BAThH COBPEMEHHYTO
ammaparypy B JaOOpaTOPHBIX M TOJEBBIX
YCIIOBHSIX ISl H3YUEHHUS PACTUTEIbHBIX
00BEKTOB;

MIPUHLUIB  PabOTHI

NMPUMEHATh HABBIKU
padoTsI ¢
COBpPeMEHHbIM
000py10BaHHEM,
aHAJIM3UPOBATH
NoJIy4YeHHbIe
Pe3yabTaThl

coaepkaHus M padOTHI C HUIM
C y4eToM TpeboBaHuit
OHOATHKH;

Bnangers: nadopmarueit mo
HCIIOJIb30BAHHUIO OCHOBHBIX THIIOB
J1a00PaTOPHOTO U TIOJIEBOTO
000pyI0BaHNS; METOIaMH HCCIICIOBAHUS
JKHBBIX CHCTEM, MATEMaTHYCCKUMHU
METOaMHU 00pabOTKH Pe3yIbTaTOB.

OIIK-8.2. AHanu3upyer u
KPUTUYECKU OLICHUBAET
pa3BUTHE HayYHBIX UACH, HA
OCHOBE UMCIOIITIXCSI
pecypcoB, COCTaBIISIET IUIaH
peLIeHns TOCTaBICHHON
3aJla4u, BBIOUpAET U
MOJIUPHITUPYET
METOANYECKUE IPHEMBL;

3HATb: OCHOBHBIE METOIBI
CTaTUCTUYECKOI 00pabOTKH pe3yIbTaTOB
WCCIIEJOBAHUS; KPUTEPUU UX
CPaBHUTEIBHOM OLIEHKHY;

YMeTh: oCyIIeCTBIAT BEIOOp criocoba
npeAcTaBIeHUs] HHPOPMALIUH B
COOTBETCTBHH C ITOCTABJICHHON 3a1a4eii;
Baaners: HaBbIKaMU HCIIOJIB30BaHMS
NpUOOPETEHHBIX 3HAHUI U YMEHUH B
HpaKTH‘IeCKOﬁ JACATCIBHOCTH N
MIOBCEIHEBHOM KU3HU.

OIIK-8.3. Vcmonb3yer
COBpPEMEHHOE
000pyIOBaHKE B MOJIEBBIX U

3HaTh: QyHKIHOHATHHBIC BOBMOXHOCTH
COBPEMEHHOM alIaparypsl; IpaBuia
TEXHUKHU 0€30MIaCHOCTHU; YCTPOUCTBO U
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J1a00paTOPHBIX YCIOBUSX,
TPaMOTHO 0OOCHOBBIBAET
MOCTaBJICHHBIE 33241 B
KOHTEKCTE COBPEMEHHOTO
COCTOSIHHS TTPOOJIEMBI,
HCTIOJIB3yeT
MaTeMaTHYECKUE METOIbI
OLICHHMBAHUs I'MIIOTEC3,
00paboTku
IKCMIEPUMEHTATBHBIX
JAHHBIX, MAaTEMaTHIECKOTO
MOJIETTUPOBAHUS
OMOJIOTHYECKHX MPOIIECCOB
Y aJIEKBaTHO OI[CHUBAET
JOCTOBEPHOCTH H
3HAYMMOCTD MOJIYYCHHBIX
pe3yIbTATOB.

MPUHIMITEL PA0OTHI HCIIOTIB3YEMOT0
00opyIoBaHUS;

YMeThb: UCIIONIb30BaTh COBPEMEHHYIO
anmaparypy B JaOOpaTOPHBIX U MOJEBIX
YCIIOBUSIX ISl U3YYEHUS CTPOCHUS
(hM3NOITOTUIECKOTO COCTOSTHUS
pacTUTENIbHBIX OPraHu3MoB; Biaaers:
nHpOpMaIen 1o UCIOIb30BAHHIO
OCHOBHBIX THITOB JJAOOPAaTOPHOTO U
MOJIEBOTO 000PYAOBaHUS; METOAAMU
HCCIIEIOBAHUS KUBBIX CHCTEM,
MaTeMaTHYeCKUMHU METOAaMu 00paboTKu
Ppe3yiIbTaTOB; HABBIKAMH PaOOTHI Ha
COBPEMEHHOM OPITEXHUKE,
KOMITBIOTEPAX U KOMIBIOTEPHBIX CETHIX,
MPUHIMIIAME Pa0OTHl COBPEMEHHOM
amnmaparypsl 1 000pyI0BaHUS;
HaBBIKaMH PabOThI Ha CEPUIHON
arnmaparype, IpUMEHSIEMO B
AHATUTUYECKUX U PU3UKO-XUMHUYCCKUX
UCCIIeIOBAHUSX, MPEICTABICHUSIMH O
COBpEMEHHOM 00OPYIOBaHUU
MOJIEKYJISIPHO-OHMOJIOTHIECKUX U
OMOTEXHOJIOTHYECKHX JTabopaTopuil.

Hpodwccnonanbﬂme KOMIETCHIUHA BBINMNYCKHUKOB U HHAUKATOPbI HX TOCTHKCHUSA

IIK-3.

CnocodeH NpPUMEHSATH
3HAHHWe NPUHIUIIOB

HK-3.1. /lemoncTpupyer
3HAHMS TEOPETUUECKUX OCHOB

3HaTh: TEOpETHUECKNE OCHOBHI U 0a30BBIE
MPEJICTABICHUS IPUHIIAIIOB CTPYKTYPHOM

KI€TOTHOH MPUHLMIIOB CTPYKTYPHOH U 1 QYHKIMOHAJILHOM OpraHu3auu
opraHusauuu (GyHKIMOHATBHOIM OMOJIOTUYECKUX OOBEKTOB, MEXAHU3MOB
O0HMOJIOTHYECKHX . . .
. OpraHu3aiyy OHOJIOTHYECKUX | TOMEOCTATHYCCKOM PEryIsin; YMeTh:
00bEKTOB
> 00BEKTOB, OCHOBHBIX HPUMEHSTh OCHOBHBIC (PU3HOJIOTHYECKUE
ounopuznueckux " N
(YHKIHI )KHBBIX METO/Ibl aHAJIM3a ¥ OLICHKH COCTOSTHUS
OHOXHMHYECKHX OCHOB, ) i
OpraHU3MOB: OCHOBHBIX JKMBBIX CUCTEM; IIPUMEHSATH Pa3IMYHbIC
MeMOpaHHBIX .
3aKOHOMEPHOCTEH METO/Ibl M3yUCHHUS U HHTEPIPETHPOBATD
NpoleccoB M . )
CTPYKTYPHOU OpraHu3aLiu HOJIy9YCHHBIC 3HAHUS,
MOJIEKYJISIPHBIX KJIETOK, TKaHEH C TIO3ULIUU BiageTs: KOMIUIEKCOM J1a00PaTOPHBIX
MeXaHH3MOB SIMHCTBA CTPOCHUSI U METO/I0B HCCIICIOBAaHHI; COBPEMEHHON
KU3HEAeSTeIbHOCTH (GYHKLHH; CTPYKTYpHBIE anmnapaTypoii u 060pyJ0BaHHEM ISt

KOMIIOHEHTBI B TKAHIX
JKUBOTHBIX M YEIIOBEKA Ha
MHKPOCKOITUYECKOM U
YIIBTPAMHUKPOCKOITHYECKOM
YPOBHSIX; IEMOHCTPUPYET
yIIIyOJIeHHBIE MTPEICTABICHIUS
00 OCHOBaxX MOJICKYJISIPHOM
OMOJIOTHH KIIETKH,
COBPEMEHHBIX JIOCTHIKCHHSIX

BBITIOJTHEHUST (PU3NOIOTUIECKHIX
HUCCIIEJOBaHUH.
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U MEPCIIEKTUBAX Pa3BUTHA,
KOHIIENTyaJIbHbIE OCHOBBI U
METOAUYECKUE TPUEMBI
MOJIEKYJISPHOW OHOJIOTHH;
OCHOBHBIE 3aKOHOMEPHOCTH
IIPOLIECCOB POCTA U PA3BUTHUS
Ha pa3HbIX ATanax
OHTOT€HE3a; PUHLIMIIBI
CTPYKTYPHOHU U
(hyHKIIMOHATBHON
OpraHMU3anny OMOIOTUIECKIX
00BEKTOB, MTPHUHITUTIBI
MEXaHU3MOB
FOMEOCTAaTUYECKON
peryJsiiuu; Hay4YHble
MPEJCTABIICHUS O
MEXaHU3MaX PEryJIsLNH;

IK-3.2. IIpumenser
OCHOBHBIC (DU3UOIIOTUIECKIEC
METO/IbI aHAJIN3a U OIL[CHKU
COCTOSIHUS KUBBIX CHCTEM;
MIPUMEHSET OCHOBHBIE
AKCIIEPUMEHTAITLHBIC METOIBI
B Pa3JINYHBIX 00IaCTAX
OunoJioruu, oOBICHIET U
aHAITM3UPYET MOJIEKYJISIPHBIE
BHYTPUKJICTOYHBIC
MEXaHHU3MbI M MEKKIIETOUHBIC
B3aMMOJICHCTBUS; UCIIONb3YET
3HaHWE MPUHIIUIIOB
KIJICTOYHOW OpTraHu3aIlluu
OHOJIOTHYECKUX OOBEKTOB, UX
CTPYKTYPHOHU U
(yHKIIMOHATEHOM
OpraHM3aInu, OObSICHSICT
y4acThe pa3IuuHbIX
KJICTOYHBIX CTPYKTYP B
MEXaHU3Max
rOMEOCTaTUIECKON
peryJNsiuu, XpaHeHUH,
nepesady u peanns3anun
HaCJIeACTBEHHOU
WH(pOPMAITIH, OTIPEACISET
(ha3bl, TUIBI POCTA, ITAITBI

3HaTh: OCHOBHBIC (DYHKIIMH KHUBBIX
OpPraHU3MOB: THIIbI TUTAaHUs, BOIOOOMEHA,
JIBIXaHUsl, BBIICTICHNS, POCTA, PA3BUTHA,
MEXaHU3MBI 3aIIUThI U YCTOWYMBOCTH
OpraHU3MOB; OCHOBHBIE 3aKOHOMEPHOCTH
MIPOLIECCOB POCTA U PA3BUTHA HA Pa3HBIX
JTanax OHTOICHE3a;

YMeTh: npuMeHsTh Puznonornyeckue
METO/IbI aHAIIN3a U OLICHKH COCTOSHUS
JKUBBIX CHCTEM; IIPUMEHSTH Pa3InYHbIE
METO/Ibl U3yUEHUS U HHTEPIIPETUPOBATh
MOJyYCHHBIE 3HAHUS; OOBSICHATh U
AHAJIN3UPOBATH MOJIEKYJIIPHBIE
BHYTPHUKJIETOUHBIE MEXaHU3MBI U
MEXKJIETOUHBIE B3aUMO/ICHCTBHS;
WCIIOJIb30BaTh 3HAHUE PUHIIUIIOB
KJIETOYHON OpraHu3aluy OMOJIOTHYECKUX
00BEKTOB, UX CTPYKTYpHOH H
(YHKUMOHAILHON OpraHu3aluH,
OOBSCHUTH y9acTHE Pa3TMIHBIX
KIIETOYHBIX CTPYKTYp B MEXaHU3Max
rOMEeOCTaTHIeCKOH perymnaunu; Biagers:
METOAaMH M3y4eHHs (yHKIHOHAIBHOTO
COCTOSIHHSI PACTUTEIHHOTO OpraHu3Ma.

OHTOT'€HE3a, BUIBI IBMKCHHI,
BH/JIbl YCTOMYMBOCTH,
MEXaHU3MBI 3aIUTHI ’)KHBOTO
OpraHu3Ma;
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MK-3.3. Vcnons3yeT MeToabl | 3HATD: MOP(HOJIOTHIECKYIO u
u3ydenus QYHKIMOHAILHOIO | (YHKIMOHAIBHYIO OpraHu3alnio
COCTOSTHHSI OpTaHH3Ma; PAaCTUTEIIBHOTO  OpPraHW3Ma;  IOHATHUSA
MpeICTaBICHUIMU 00 azanranus u CTpecC, Hay4YHbIC
OCHOBHBIX IpUEMAX MMpeaACTaBJICHUA (6] MEXaHUu3Max
HCCIICJOBAHNH KIIETKH; perynun.

dusnoNOrMuecKoii Ymersn: IIPUMEHSTH OCHOBHBIE

(U3MOIOTHYEeCKHE METOABl aHaIM3a |
OIICHKH COCTOSIHUSL JKHBBIX CHCTEM;
HUCII0JIB30BaTh 3HaHUC IMPUHIOHUIIOB
KJICTOYHON OpraHU3aluu OMOIOTHYECKUX

TCPMUHOJIOT I/Ief/i, METOdJaMH
aHaJin3a U OICHKN COCTOSHUA
JKHUBBIX OpTaHHU3MOB.

00BEKTOB, 174 CTPYKTYpHOH u
(bYHKIIMOHAIBHOI OpraHu3allvy,
OOBSCHUTD ydacTtHe Pa3ITHYHBIX

KJIETOUHBIX CTPYKTYP B MEXaHU3MaX
FOMEOCTaTHYECKON perysinuu, Bianersb:
MpeACTaBICHUSIMUA 00 OCHOBHBIX IIPHEMaXx
HCCJIEJIOBAHUH KJIETKH; COBPEMEHHBIMHU
METOJIaMH aHAJIN3a U OLIEHKU COCTOSHUS
PacTUTEIbHBIX OPTaHU3MOB.

4. CTpyKTYypa U colepxkaHue TMCUMILIUHBI (MoayJis1) « PU3NO0J0TUs PACTEHHID)
4.1. CTpyKTYypa IMCHHUILINHBI (MOXYJIs1)

OO01mast TpyJ0€MKOCTh JUCHUTUTHHBI COCTABIISCT 4 3a4CTHBIX eqUHUIIbI, 144 yaca.
Tabauuya 4.1.

Ne HaumeHnoBaHue pa3iesioB U Buapl yuyeOHOM padoThl, BK/IOYasi| DopMbl TeKyllero KOHTPOJIS
n/n TeM JTUCHUIIINHBI CAMOCTOSITEJIbHYI0 pa0doTy CTYAEHTOB yCIeBaeMOCTH (N0 Hedeaam
(Monyas) H TPYAOEMKOCTB (B 4acax) cemecmpa)

KoHTakTHas CamocTosTe/1bH ®opma npoMeKyTOUHOH
paGora asi padoTa aTTecTanum (no cemecmpam)

T

Cobecenomuue

T

Kypcosas pabora (mpoexr)

np.

IIposepka TecToB
[Iposepka pedepara

T

IIposepka 3cce U MHBIX

IpakTudeckre 3aHsTHS
JlaGopaTopHble 3aHATHS
IToaroroBka K 3K3aMeHy

TBOPYECKHX PAadOT

Hpyrue Buabi

CAMOCTOSTEITEHOUPAOOTHI

JIp. BHIBI KOHTAKT. pabOTHI
Kypcosas pa6ora(mpoext)
IIpoBepka KOHTPOJIBH. PadbOT

cemecTp
Bcero
Jlexuu
Bcero
Konnoksuym

Paszpnen 1. ®u3nonorust pacTuTeIbHON KJIETKH
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1.1. | Tema 1.1. PactutennHas 6 |4 |2 |- |2 -3 |- |2 |1 ]- I |- I |- |-
KJIETKa KaK CTPYKTypHAas U
GyHKITHOHATBHAS
€IMHUIIAa OPTaHHU3Ma.
1.2. | Tema 1.2. ®usuonornueckwe | 6 (4 |2 |- |2 |-|3 |- |2 |1 |- I [{- |- |- |-
ocobeHHOCTH KIICTKH.

SIBneHue ocMmoca U Typropa.

Pasnen 2. Boaublii pe:xxum

2.1. | Tema 2.1. [locTynnenue u 6 |4 |2 |- |2 -3 |- 2|1 |- |1 ]-1-|-/]-
NepeaBUKEHNE BOABI B
pacteHuu. BomHerit 6amaHc
pacTeHus.

2.2. | Tema 2.2. cnapenue Boabl 6 |4 |2 |- |2 -3 |- 121 |- |1 /|- |- |-/]-
pacTeHueM.

Pa3nen 3. IlepeaBuskenne acCHMUIATOB B PACTEHHH

3.1. | Tema 3.1. IlepemBmwxenuel 6 |4 |2 |- 2 |-13 |- 2 1 |- 1 - - - -
ACCUMUJISITOB B PACTECHUU.

Pasznea 4. ®orocunres

4.1. | Tema 4.1. OOue 6 |4 |2 |- |2 |-]4 |- |22 |- |1 /|- |- |-/-
BOIIPOCHI ¢dorocuHTE3A.
ITurmenTs 1 I1aCTUbI.

4.2. 6 |4 |2 |- |2 |-14 |- 1212 |-12 |- |- |1-/-
Tema 4.2. [Ilormomenue u
npeoOpa3oBaHUE YHEPTUH CBETA.

4.3. 6 |4 |2 |- |2 |-[3 |- 2|1 |- 41 - 1-|-/-
Tema 4.3. @ukcanus yriiepoa
1 00pa3oBaHUE OPTraHHYECKOTO
BEIIeCTBA.

Paspnen S. [Ipixanue y pacTeHui

5.1. | Tema 5.1. Obume| 6 |4 |2 |- |2 | -3 |- |2 |1 |- |1 |- |- |- |-
3aKOHOMEPHOCTH AbIXaHHS.

5.2. Tema 5.2. OcHoBHble Tyt U| 6 |4 |2 |- |2 |[-|4 |- |2 |2 |- |2 |- |- |- |-
SHEPreTHKa JIbIXaHUs.

5.3. [Tema 5.3. ®usuoiaorusa u 6 |4 |2 |- 2 -4 |- 2 12 |- 1 - - - -
SKOJIOTHUS JbIXAHUA.

Pa3nen 6. KopHeBoe nuTanne pacteHui

6.1. | Tema 6.1. OinemMeHTHI 6 |4 |2 |- 2 -3 /- 12 |1 - 1 |- - - |-
MUHEPAJIbHOT'O MUTAaHUS B
JKU3HHU pacTeHusl.
A3oTtHoe IMUTaHUC

pacTeHuil.
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6.2. | Tema 6.2. Ilormomenue 6 |4 |2 |- 2 -3 |- 2 11 |- 1 |- - - -
IIUTATENbHBIX  BEIIECTB
W3 ITOYBBI.

Paszpnen 7. Poct u pa3zBuTHE paCcTeHUH
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7.1.

Tema 7.1.
3aKOHOMEPHOCTH POCTA.
OUTOrOPMOHBI H PETYJISATOPHI
pocra.

OCHOBHEIE

4

2

2

2

7.2.

Tema 7.2. Pa3zButne pacteHnii

Paszn

el 8. YcToiiuuBOCTh pacTeHunid

8.1.

Tema 8.1. O0rmIHIE BOTIPOCH
YCTOMUYMBOCTH pacTEHUH K
abruotndeckuM akropam
cpeasl. Mopo30yCTOMYHUBOCTh U
3UMOCTONKOCTh PaCTEHHI.
X01010yCTONYHUBOCTh
TETIOMIOOUBBIX PACTCHUH.
3acyx0yCTOMYNBOCTh
pacTeHuil.

IIpome:kyTouHasi aTTecTamus
(3auer, 3a4eT ¢ OIIEHKOIA,
IK3aMeH)

OO0u1ast TPy10€eMKOCTh, B
yacax

144

64

32

32

53

32

21

27

4.2. Conep:xaHue TMCHMILIMHBI (MOTYJIs1)

B pasnmene 4.2. mporpammbl y4eOHOW AUCHUIUIMHBI «DHU3MOIOTHS pacTeHU» MPUBOIATCS

KpaTKHE aHHOTAIlUU CTPYKTYPHBIX €IUHUI] Marepuana JucuuIuinHbl. CoaepikaHue IHUCHMILIAHBI
CTPYKTYpUpYETCsSl MO pasfesiaM, TeMaM WM MOJAYJISIM M PAacKpbIBAaeTCs B aHHOTAIMAX paboueit
oOyuJarolyecsi MOIVIM H3y4aTb MaTepHual

IporpaMmMbl  C JIOCTAaTOYHOW TOJHOTOM,
CaMOCTOSITENILHO, OMUPAsACh HA IPOTPaMMYy.

4TOOBI

PacnpenesieHue yueOHBIX YacOB MO TeMaM U BHAaM y4eOHbIX 3aHATHI (0011as TPY10€MKOCTh

Y4eOHOW TMCUUIIMHBI — 6 3a4eTHBIX eIMHHUIL)

Tabnuua 4.2.

Pazpnen, tema

Conep:xanue nporpaMMbl y4eOHOM TUCIUTIINHbBI

Beenenue B [Ipenmer u 3agaun Kypca HU3NOIOTUH pacTeHuil. MecTo pU3HONI0run pacTeHui B
Kypc cucteMe Hayk. Meroapl ¢uznosorun pacteHuid. IlpakThyeckoe 3HaueHUE
¢usnonOruM | husmonoruu pacTeHuii.

pacTeHuit

Pazpea 1. ®U3NO0JOTUSA PACTUTEJBHOM KJIETKHA

Tema 1. PacTuTe/ibHAs KJIEeTKA KAK CTPYKTYPHAs U (PYHKIMOHAJbHAS e IMHUIIA
opranuszma. Knerounas o6oyouka, ee XUMHUYECKUI COCTaB, CTPYKTypa U (PyHKIIUH.
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buonorunueckue MeMOpaHsbl, UX cTpoeHue u GyHkiun. [I1azmanemMma U TOHOTIIACT.
[uromna3zma kak KoyutouaHas cucrteMa. [ manoruiazma.

Tema 2. ®uU3n0JI0rH4ecKre 0CO0EeHHOCTH KJIeTKH. KoIIougHo-XxuMudecKye
CBOMCTBA IIUTOILIA3MBbI: BSI3KOCTh, TEKY4YECTh, JTACTUIHOCTD, pH,
OKHUCIIUTETbHOBOCCTAHOBUTEIbHBIE CBOMCTBA, N303JIEKTPUUECKasi 30Ha OEIIKOB.
JIBmkeHue nuToIuIa3Mel, ero ¢popmMel. KommapTMeHTalys B KIETKE U TKaHU, €€
3HAYCHHE B )KM3HU pacTeHHs. [IpoHUIIaeMOCTh KaK COBOKYITHOCTb (PH3HUKO-
XUMUYECKUX CBOMCTB IIUTOIUIa3Mbl B MeMOpaH. [laccuBHOE TIOTIIONIEHNE
HEAJICKTPOJIUTOB M MOHOB. OcMoTHYecKHe cBoiicTBa KiaeTKHU. [lonarue nuddysumu,
XAMUYECKOro IoTeHImana, ocmoca. OcMotrueckoe Aapiienue. [lonsarue BOJIHOTO
MOTEHIIMAIa, €r0 COCTaBIIONMMKE. SIBICHUS TU1a3MOoIH3a U Typropa, GopMbl
wazmonusa. TypropHoe nasinenne. Cocyias Cuiia KJIETKU U €€ 3HaYCHUeE.

Pa3pea 2.

BOJIHBIN PEJXXUM

Tema 1. [locTyniienue u nepeABUKeHNe BOAbI B pacTeHnu. BoaHblii 6ananc
pacTeHus. 3Ha4YCHHUE BOABI JJIS XKU3HEAEATEIbHOCTH pacTeHuil. Conep:kanue u
cocTosiHME BOJIbl B pacTeHruu. CocTosiHue BOJibI B ouBe. [locTynHast U HeOCTymHas
JUIs pacTeHui Boaa. KopeHb Kak opraH noriouieHus BoJasl. MexaHu3M MoriaomeHus
BOJIbI KOPHEM U €€ pajiiajibHbI TpaHCIOPT. MeXaHU3Mbl KOPHEBOTO JIaBJICHHUS, €T0
OCMOTHYECKHE U HEOCMOTHUYECKHE KOMIOHEHTHI. BoaHBINM GanaHc pacTeHHid, ero
pasHoBUAHOCTU. BoaHbiil nedunut u 3aBsananue pacteHuil. @OopMbI BOJIHOTO
neduuunTa u 3aBaaanusd. [lepeaBukeHne BoJIbI IO COCY1aM KCHIIEMbI KaK BOCXOISAIINN
TOK. HY>KHUI ¥ BEpXHUI KOHLIEBBIE IBUTAaTENIN BOJAHOTO TOKA. POk cuil cuerieHus B
HOJIHATUH BOJIBI 110 CTBOJY.

Tema 2. Ucniapenne BOAbI pacTeHUEM.

Onpenenenne TpaHCIUpalyy, €€ 3HaYeHHUE B KU3HU pacTeHus. CTpoeHue
YCTBUYHOTO amnmapara JUCTa. JTallbl YCTbUUHOM TpaHcnupauuu. OU3noaoruueckue
MEXaHU3MBbI PETYJISIIUN YCThUYHON TpaHcnuparmu (peakiun Crondenra):
TMJIpOaKTUBHbBIE, TMIpONIacCUBHBIE, (OTOAKTUBHBIE. KyTHKyIspHasTpaHcupanus, ee
3aBHCUMOCTH OT BHJIa M BO3pacTa pacTeHUs, OT BHEUIHUX (PAKTOPOB.

Pasznea 3.

HEPEJABU/KXEHUE ACCUMUJIATOB B PACTEHUU

Tema 1. [lepeaBu:keHHe aCCUMMUJISITOB B pacTeHnH. OCHOBHbIE HAIlpaBJICHUS
NepeIBMKCHUS OPTaHUYCCKUX BEIIECTB. TpaHCOpTHBIE (POPMBI MEPEIBUTAIOIIIUXCS
BEILIECTB. BHYTPUKIETOUHBIN U MEXKIIETOYHBINA TPAHCIIOPT aCCUMWIIATOB. JlanbHuii
TpaHCHOPT opraHndeckux BemiecTB. CoctaB (1oAMHOTO Coka. MeXaHU3MBbI
(bmosMHOrO TpaHcmopTa. 3arpy3ka u pasrpyska Gpuodmbl. 3aBUCUMOCTb
NepeIBMKEHUS OT BHYTPEHHUX M BHENTHUX (PAKTOPOB.

Pasznea 4.

®OTOCHUHTE3
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Tema 1. O6mue Bonpocsl porocunTesa. [IMrMeHTsI U MVIACTHABI.

Omnpenenenue poTocuHTE3a U €ro 3HaueHue Ha 3emiie. KocMuydeckast polib 3e1€H0ro
pactenus. cropust oTKpbITUS 1 u3ydeHus: portocuHTe3a. PaGote KA.
Tumupssesa.

Crpoenue nucTa Kak opraia potocunresa. XJI0opoIiacTsl, X XUMUYECKUN COCTaB U
yIbTpacTpykTypa. OHTOTEeHE3 XJIoporiacToB. [lurmenTs! mactua. Meroas
pazaeseHns MUrMeHToB. XJIOpOohUIUIbL, UX XUMUYECKasi CTPYKTYpa, paclpocTpaHeHHE
B pactutenbHOM Mupe. CoctosiHre Xiopoduiia B XJI0poriacTax. XuMHUECKUE U
¢u3uueckue cBoicTBa xsopoduiuia. OIyopecueHIs U CIEKTPhI MOTJIOMIEHHS.
KapotuHomnapl, UX XMMUYECKOE CTPOEHUE, CIIEKTPHI MOTJIOLEHUS.
dusnonornyeckast pojib KApOTUHOUIOB.

Tema 2. Ilorsomenue u npeodpa3oBaHne JHEPTrUM CBETA.

CBeroBbIe M TEMHOBBIE peakliuu GoTocuHTe3a. [lornomene KBaHTOB cBeTa U
B030Yyx1eHue xnopoduia. [lepenoc sneprun Bo30yxaeHus. @otopuznyeckas
paborta. [TonsTHE 0 POTOCMHTETHUECKUX €AMHUIAX U GoTocucTeMax. PeakiimonHsle
LIEHTPbI, CBETOCOONPAIOLINE KOMIUIEKCHI, MOJIEKYJIbl XJIOPO(UILIa-TOBYIIKH.

DNEeKTPOH-TpaHCTIOPTHAS 1eTb GpoTocuHTe3a. [{UKITUIeCcKuid, HeIUKITNICSCKHIA,
NCEBAOLUMKINYECKUI TPAaHCTIOPT 3JEKTPOHOB. PDOTONMM3 BOJIBI U BhIICTICHHUE
kuciopona. ObpazoBanue BocctaHoBieHHOr0o HAJI®. ComnpsikeHue TpaHcmopTa
3JIEKTPOHOB 1 00pazoBaHusi AT®. dorocunTeTn4ecKoe hochoprInpoBaHUE:
UKJIMYECKOEe U HEIUKINYecKoe. XeMUocMoTruueckas Teopus Mutuena. [IpogyKTe
CBETOBOTO 3Tarna (POTOCHHTE3A.

Tema 3. ®ukcauus yriepoaa u 00pa3zoBaHue OPraHM4ecKoro Belecrsa.
TemnoBas ¢a3a ¢otocunte3a. Ilukn KampBuHa. Ero oCHOBHBIE JTaribl:
KapOOKCUIIMpPOBaHUE, BOcCTaHOBIIEHUE, perenepaiius. Cs-myTh (uuki Xetua-Cidka).
®dusnonornyeckue ocobennoctu pacteHuit Csa-mytn. CAM-MeTabonn3m
(MeTaboIu3M IO TUITY TOJNICTAHKOBBIX). DoTonbixanue. [IpoaykTel poTocuHTe3a, NX
pasHooOpa3ue. Bnusaue BHemHuUX (aKTOPOB Ha 00pa3oBaHWE IEPBHYHBIX
NPOAYKTOB (DOTOCHHTE3A.

Pasnea 5.

JBIXAHUE Y PACTEHUI

Tema 1. O01ue 3aKOHOMEPHOCTH JAbIXAHHUS.

CyIHOCTB ABIXaHMs U €r0 3HaYeHHE B )KU3HU pacTeHui. Mctopus pa3BuTHs y4eHUs
o apixanuu. Teopun Ouonorndyeckoro okucieHus. Paborsr baxa u Ilannaauna mo
OHOJIOTrMYECKOMY OKHCIICHHIO.

Tema 2. OcHOBHbIE IYTH U IHEPreTHKA IbIXaAHHUS.

OcHOBHBIE 3Tallbl IpoIiecca AbIXaHMs: IIMKoIN3, 11K KpeoOca,
AIIEKTPOHTpaHCIIOpTHAs Lenb. OkucauTenbHoe GpochopunupoBaHue.
[TpoayKTUBHOCTH JbIXaHUs. XEMUOCMOTHYECKasi TEOPUS CONPSKEHUSI OKUCIICHUS U
dochopunupoBanus. O6pazoBanne ATD Ha MemOpaHax MUTOXOHAPUIL.
DHepreTUyecKuii OaaHC TIIMKOJIN3a U a3poOHOT0 oKucieHus. CyOcTpaThl JbIXaHuUSI.
JpixarenbHblil K03 GUIUEHT. AJTBTEPHATHBHBIC MMYTH JBIXaHUS Y PACTCHUM.
[Tento3odochaTHbIil MyTh JbIXaHUSA, €70 XMMU3M U 3HaUeHHE. | THOKCHIIaTHBIN
nukil. Tema 3. @u3noaorus 1 3K0J0rus TbIXaHHS.

Bnusaue ¢pusnonornueckux ocobeHHOCTEH Ha AbIxaHue. J[pIxaHue pa3inuyHbIX
OpraHoB M TKaHeW. lI3MeHeHne NbIXxaHus B OHTOTeHEe3€e. 3aBHCUMOCTD JIBIXaHUSI OT
HKOJIOTHUECKUX (haKTOPOB (TeMIIEpaTyphl, CBETa, MUHEPAILHOT'O TUTAHUS,
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koHneHTparuu O2 u CO2 B BO37yxe, OBOJAHEHHOCTH TKaHEH, pa3ipakuresei).
AHa’poOHOoe (OpokeHue) 1 a3pOOHOE OKHUCIICHHE, UX B3aUMOCBS3b. POITb IbIXaHUS B
oOMeEHE BEILECTB.

Pa3pea 6.

KOPHEBOE IIUTAHUE PACTEHUI

Tema 1. J1eMeHTbI MUHEPAJIBLHOT0 MUTAHUS B )KU3HU PACTEHUS.

DNEeMEHTHI, BXOASIINE B COCTAB PACTUTENBHOIO OpraHu3Ma. Pa3aenenue 31eMeHToB
Ha rpynnsl. BzanMoaeincTere HOHOB B PaCTEHUH. SIBIIEHNE aHTarOHW3Ma HOHOB.
YpaBHOBEIIEHHBIE PACTBOPHI. A30THOE MUTaHUe pacTeHnid. Dusznonornyeckas
porb azorta. JlocTynHele i pacTenuii popmsl a3oTa. [yt BoccTaHOBIEHUS
HUTPATOB B pacTeHuH. [IpeBpanieHne a30TUCTHIX BEIIECTB B PACTEHUU.
Buonornueckas ¢pukcams azota. A30TGUKCHPYIOIIHE MUKPOOPTaHU3MBI:
CBOOOJTHOKMBYIIIHE U CUMOUOTHYECKHE (KITyOCHBKOBBIC). MexaHU3Mbl
a30T¢UKCAIUH.

Tema 2. Iloryomenne NUTATEJBLHBIX BELIECTB U3 MOYBbI.

KopneBas cucrema kak opras NOIIOMIEHUS MUHEPAJIbHBIX BellecTB. MexaHu3Mbl
MOTJIOIIEHUS] MUHEPAJIbHBIX 3JIEMEHTOB KJIETKAMH KOPHs. MeXaHU3Mbl
KCUJIeMHOrorpascnopra. CBsi3b NOIJIONIEHHS BELLIECTB C )KU3HEIEATEIIbHOCTBIO
KJIETOK KOpHS. DHEpreTHUeCKUe MPOLECChl MPH MOTIOMEeHUH HOHOB. OCOOEHHOCTH
NUTAHMSI PACTEHUM B €CTECTBEHHBIX MOYBAX.

ITouBa xak cpcaa o0OuTaHuA PaCTCHUA. ITouBeHHBIH MOTJIOMIAIOIIHI KOMILIEKC B
IIUTAaHUC paCTeHHfI. ®Ou3n0I0ruuecKas KUCJIOTHOCTh U (I)I/I3I/IOJIOI‘I/I‘ICCKaSI
IIEJI0YHOCTE cojieit. Poib KOPHEBLIX BBIJICJICHUM JIJIS YCBOCHUA pAaa BCUICCTB.

Mukpodiiopa Ho4BHI ¥ €€ poJib B MUTaHUM pacTeHuil. Puzocdepa. Mukopusa.

Pasznen 7.

POCT Y PA3BBUTHUE PACTEHUI

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH POCTA.

Omnpenenenue pocta. Turbl pocta y pactenuid. Ctaguu pocTa KIETKH:
SMOpHOHANIbHAS, POCT pacTsHKeHHEM, MU depeHIMpoBKa. MeXaHu3Mbl POCTa KIETKH.
[Tepronnunocts pocta. [Tepuoa mokos. Tunbl NOKOS: BBIHYKICHHBIA 1
¢uznonornueckuii. MexaHu3Mbl IEPEX01a PACTCHUN B COCTOSIHUE TTOKOSL.
@DU3M0JIOTHS COCTOSHUS TIOKOA U ero 3HaueHue. Perymsmus nokos. CriocoObl
NPOJJICHUS TIOKOS ¥ BBIBOJIA pACTEHUI U3 3TOr0 cocTosiHus. Crparudukanus u
ckapudukaiusi. ®UTOropMOHbI M PeryJsiTopbl pocTa.

YPpOBHU peryisiiuu MeTadoau3Ma: BHYTPUKIETOUYHbBIN, MEXKIETOYHbIH,
OpraHU3MeHHbIN. Bubl BHyTPUKIETOYHON perynsuuu: GepMeHTaTuBHa,
MeMOpaHHas ¥ TeHHas, UX MEXaHU3MBbI U MTPOSIBICHUSI.

Onpenenenne puroropMmoHoB. Mx obmme cBoiictBa. OCHOBHBIE KJIACCHI
(UTOrOpMOHOB: ayKCUHBI, THOOEPEINIMHBL, IUTOKMHUHBI, A0CIU3HUHBI, STUJICH.
[IpumeneHne GpUTOrOpMOHOB B IPAKTUKE pacTeHUEBOACTBA. CUHTETHUYECKHE
PETYJISITOPBI POCTa U UX UCIIOJIB30BAHHUE.

Tema 2. Pazsutue pacrenuii. OnpeesieHue pa3BUTUs pacTeHuil. B3anMocBsi3b
pocTa ¥ pa3BUTHA. THIIBI OHTOTE€HE3a Y PaCTEHUI: MOHOKAPIIMYECKUN U
HOJMKAPIUYECKU. DTalbl OHTOTeHe3a BBICIINX PACTEHHUI: SMOPHOHAIIBHBIH,
IOBEHWJIbHBIN, 3PEJIOCTH, PA3MHOKEHUS, CTAPOCTU U OTMUpaHUs. PU3NOIOTHYECKUE U
MOpP(OJIOTHYECKIE U3MEHEHHSI B ITPOIIECCE PA3BUTHUS PACTCHUHN, HX B3aUMOCBS3b.
Peryssiius nponeccoB pa3BuTHs. BHeHuE NPOSBICHNS pa3BUTHS PACTCHUM.

denonorngeckne (assl.
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BnusiHue BHEIIHUX yCIOBUI Ha CKOPOCTb pa3BUTHUsA pacTeHuil. doToneprnoausm -
3aBUCHUMOCTb Pa3BUTH OT ¢oToneproaa. JJIMHHOIHEBHbIE, KOPOTKOAHEBHbBIE U
HEeUTpabHbIE 10 OTHOLICHUIO K AJIMHE JHs pacTeHus. Poib puroxpoma B
¢doroneproandeckoit peakiun. ['opmonansHas Teopus uererns M.X. YaitnaxsHa.
JETepMUHALM 110714 Y PACTEHUIA.

Paznen 8. YCTOUMYUBOCTH PACTEHU

Tema 1. O01mue Bonpockl yCTOMYMBOCTH PACTeHHI K a0HoTHYeCKHM (haKkTOpam
cpeabl. VI3MeHYMBOCTb 9KOJIOTHYECKUX (akTOpoB Ha 3emiie U ee MpUIMHbL. CriocoObI
3alUTHI U HA/IEXKHOCTh PACTUTENBHBIX OPraHu3MoB. ['omeocTa3. Tumsl 1 BUIbI
YCTOMUYMBOCTU pacTeHU. MOpP030yCTOHYHUBOCTH U 3MMOCTONKOCTh

pacreHuii. Mopo30yCTOMYMBOCTh pacTeHMil. BeiMep3aHue Kak OCHOBHAs MPUYKMHA
rubenu pacteHui npu nepesuMoBke. [Iporiecc o6pasoBanus u AecTBUs
BHEKJIETOYHOTO U BHYTPUKIIETOYHOTO JIbJla B KJIETKAaX U TKaHIX. 3aKaJIiBaHUE
pacteHuii kak oopaTuMoe puznonornueckoe npucrnocodnenne. Oaspl 3aKaIMBaHUSL
O3UMBIX U JIPEBECHBIX pacTeHU. MeTO/ bl onpeiesieHus: MOpO30yCTOWYMBOCTH.
3UMOCTOMKOCTh KaK YCTOWYMBOCTh PAaCTEHHH K KOMIUIEKCY (pakTopoB. Pasnuunbie
IPUYUHBI TOBPEKACHHS pACTEHUN TP IEPE3UMOBKE: BBIIIPEBAHKE, BBIIIMPAHUE,
BBIMOKaHHeE, JIeJsTHAas KOpKa, 3UMHS 3acyxa. CriocoObl 60phObI ¢ TOBPEKICHUSIMH U
rH0eIbI0 03UMBIX KYJIBTYp. X0J040YCTOHYHUBOCTD TEII0JI00UBbIX PACTEHHUI.
[ToHsATHE O XOJIOMOBOM MOBPEXKAECHUM TEIUIONOOMBBIX pacTeHuid. BHemHune
IPOSIBJICHUS IEUCTBUS TOHMKEHHBIX TOJIOKUTENIBHBIX TEMIIEpaTyp. BausHue ux Ha
¢usnonorunyeckue mpoueccel. I1yTu 3ammTel pacTeHuil OT AeHCTBUS OHUKEHHBIX
TEMIEPATyp. 3aCyX0yCTONUYUBOCTh PACTEHUIA.

Ornpenenenue 3acyxu, ee TUNbL. [IoHsATHE 3aCYyX0yCTOMYMBOCTH pACTEHUM.
dusnoaornyeckoe ACHCTBUE 3aCyXH Ha pactenue. Bogusiii crpecc. [Tpuunnbl rudenu
pacTeHuil pu HeJocTaTke Bojbl. [Ipucnocobnenus pacTeHuil K BOIHOMY ACPUIIHTY.
N3meHeHus 3acyX0oyCcTOMYMBOCTH B OHTOTeHe3e. [Tyt 00phObI ¢ 3acyXOH.
OU3NOTOTUYECKUE OCHOBBI OPOIICHUS.

Hroro aynuropHbix 4yacos: 64

CamocrosiTenbHas padoTa cryaeHTa: S3

Bcero yacoB Ha ocBoeHune y4eOHOro marepuaja: 144

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[Ipu moxaroroBke OakazaBpOB-OMOJIOTOB HCHOIB3YIOTCS CIEAYIONIME OCHOBHBIE (DOPMEI
MPOBEJCHUS YUEOHbIX 3aHATUM:
*  HHTEPAKTUBHBIC JICKIUH;
*  JIeKIMU-TIPECcC-KOH(PEPEHIHH;
* TPEHUHTH ¥ CEMUHAPHI IO PA3BUTHUIO MPOPECCHOHATHHBIX HABBIKOB;
*  IpYIIOBBIE, HAYYHbIE AUCKYCCUU, 1€0aThI.

AKTHBHbIE H MHTePAKTUBHbIE GOpPMbI IPOBeIeHNs Y4eOHbIX 3aHATHI 110 JMCIUITIHHE

«@Pu3Ho0rus pacTeHun»
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Tabnuua 5.1.
Ne | Cemectp | Tema nporpamMmsl IIpuMeHsieMble TEXHOJIOTHH Kou-Bo
AMCUMILIMHBI ay/uT.4acoB
1 6 Bsenenue B Kypc | IHTepakTuBHASA JIEKIMS. 2
¢bu3noNIorun pacTeHuH.
2. 6 ®U3M0JIOTUS PACTUTEIIBHON Jleknus ¢ nmpe3eHTanuei. 4
KJICTKH. ['pynnoBasi, HayuHas
JTIUCKYCCHS.
3. |6 BonHbrit pexxumM pacTeHui. Jlexuust ¢ mpe3eHTarmein 4
4. |6 TpaHcOpT aCCUMMIISITOB. Jlexumsi-npecc-koH(pepeHIHsI. 2
5. |6 doTocHHTE3. WHTepakThBHAs JEKIUS. 6
['pynmnos.as, Hay4Hast
JUCKYCCHs, 1e0aThl.
6. |6 JpIxaHue y pacTeHHIA. Jlexuust ¢ mpe3eHTaIeH. 4
Jlexumsi-npecc-koH(pepeHIHs.
7. |6 KopHeBoe nutanue NHTepakTuBHASA JIEKIHA. 4
pacTeHuM. ['pynmnos.as, Hay4Hast
JUCKYCCHS, TUCTTYT.
8 |6 Poct u pa3Butue pactenuil. WHTepakTrBHAs JIEKIUS. 4
9. |6 Y CTOMYHUBOCTh PaCTEHUM. Jlexumsi-npecc-koH(pepeHIHS. 2
HurepakTuBHas JEKUHUA.
6. YueOHO-MeTOAMUYecKoe o0ecneyeHHMe CAMOCTOSITEJIbLHOH  PadoThl  CTYJIEHTOB.

OIIeHO‘leIe Cpeacrea AJid TEKYIIETr0 KOHTPOJIA yClIeBacMOCTH, HpOMe)l(yTO'lHOﬁ arreCcranmum
o U TOramM OCBOCHHUSI JUCIHUIIJIMHBI.

6.1. Ilnan camocTOATE/ILHOI PA0OTHI CTYICHTOB

Tabnuua 6.1.
Ne ni/m HanMeHoBaHue pasgenaa Bua 3ananue Pexomen | KoanuecTBo
(TeMbl) JUCHUILIUHBI CaMOCTOSITEJIbHOIA AyeMast 4acoB
padoTsI JTepaTy
pa
1. Wcropus pazputus Gusnonoruu| KonTponbHas | MU3yuwTh mpeamer, 1,3,4 2
pacTeHui Kak HayKu. MeToabl 1 paborta. 3aJ1a4d, METOBI
3aJa4ll COBPEMEHHON (U3NOIOTUHU pacTEHHH.
(U3NOIOTHUN paCTEHHH.
2. Crpoenue 1 HU3H0IOTHIECKUE Konnoxsuym. | MU3yuuts cTpoenue u 1,3,4 6
0COOCHHOCTH pacTUTEIBLHOM ¢dusnonornueckue
KIIETKH. 0coOeHHOCTH
paCTUTENIbHON KJIETKHU.
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Boauelii  pexxuM  pacTeHUM. KommoxBuym. | M3yunTh 0COOEHHOCTH 1,34 6
OcobenHoctn BOJIHOTO BOJHOTO peXHMa
pexruMa pa3IMYHBIX pacTUTENbHBIX
JKOJIOTUIECKIX rpynm opranu3MoB. Beiennts
pacTeHuH. 9KOJIOTHYECKHE TPYIIIIBI
10 OTHOIIEHUIO K
BOJTHOMY PEXHUMY.
TpaHCIIOPT aCCUMMIIATOB. Komnnoxsuym. | I3yuuTh OCHOBHBIE 1,3,4 3
MexaHHU3MBI HepeBUKECHUS MyTH U MEXaHU3M
ACCUMMWJISITOB B PACTCHHH. MepeIBUIKCHHUS BEIIECTB
U BOJIbI B PACTCHUU.
®orocuntes. C-3, C-4 mytu KomnnoxBuym.  |M3yuuTsb mpouecc| 1,34 11
ACCHMMJISIIIIH YTIIEBOJIOB. ¢doTocunTe3A,
0COOEHHOCTH CTPOCHHSA
(OTOCHHTETHUECKOTO
amnmapara
pactenuit
Pa3IHYHBIX
HKOJIOTMYECKUX TPYIIIL.
Jpixanue y pacTCHHM. Komnoksuym. | U3yunTh OCHOBHEIE 1,3,4 11
[TenrozodochaTHblit MYTH IBIXaTEIbHOTO
IyThb OKHCJICHUS oOMeHa pacTeHHH.
YIIIEBOZOB. I'mukonus + nuki
KpebOca,
[enro3opochaTHblii
MyTb.
KopHeBoe nutanue pacTeHHi. Komnoksuym. |M3yuuts cTpoeHue 1,34 6
CTpoeHHE KOPHEBBIX CHCTEM KOPHEBOI CHCTEMBI Kak
Kcepo(UTOB, Me30(UTOB, OpraHa MOTJIOIICHUS
rUTpO(UTOB. BOJIBI 1 MUHEPAIBHBIX
BEILICCTB.
Pocrt u pa3ButHe pacteHuil. KommoxBuyM.  |M3y4uth 0cOOCHHOCTH 1,34 6
KoppenaTuBHbIN POCT pacTEHUH. [poCTa 1 pa3BUTHUSA
SIBIeHNE anmUKaIbHOTO [PaCTUTEIHHOTO
IMOMUHUPOBAHUSI. OpraHr3Ma U TKaHeH,
00ecTIeYHBaIOIINX POCT
[pacTeHuH.
Y cTOWYMBOCTh pacTEHHUI. Komnoxsuym. |M3yuuts 1,34 4
IAHaTOMO-MOp(]OIOTHYECKHE AHATOMMYCCKHC u
aJanTaliy PacTeHUH K Mop(onoruieckne 5
BO3NeHCTBHIO az[anT;vaH pacTeHui K
HEOIAarONPUATHBIX (PAKTOPOB POSICHCTBHIO
oKpysKaromeii cpesibi. HeOIaronpusTHBIX )
(hbakTOPOB OKpYy KaroIien
Cpenbl.
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6.2. MeToan4yeckne yKa3aHusl M0 OPraHU3alUN CAMOCTOSTEIbHOM Pad0ThI CTYIEeHTOB

YuebHpiM T11aHOM HampaieHus noarotoBku 06.03.01. buonorus mo  aUCHUIIIHHE
«DU3NONOTHS  pacTEHUI» MperycMaTpUBAETCS CaMOCTOsITeNbHAs paboTa CTyAeHTa, KOTOpas
BBITIOJTHSIETCS CISAYIONUMHI BUIAMH CAMOCTOSITEIFHON PaOOTHI: HATMCAHUE KOHTPOJIBHON paboTHI
[0 IUCLMIUIMHE, Ca4ya KOJUIOKBUYMA.

6.2.1. MeToauyeckne peKOMEHIAMH 110 BINOJHEHUIO KOHTPOJILHOI padoThI

OO0mme ykazanus

KonrponbHas paboTta — CaMOCTOSATENBHBIA TpPYA CTYIEHTA, KOTOPBIA CHOCOOCTBYET
yriyOJIEHHOMY — HM3YyYEeHHMIO TpOWJeHHOro Martepuania. [lepedenr Tem  paspabaThiBaeTCs
MpernoaaBaTeem.

Ieap BbINOJIHAEMON padOThI:

- IOJTYYHUTh CHelMaIbHbIe 3HaHUS 10 BbIOpaHHO! TeMe; OCHOBHBIE

3aJ1a4¥ BBINOJHSAEMOH padoThI:

1) 3akperyieHre MOJIyYeHHBIX paHee TEeOPETUUECKIX 3HAaHUM;
2) BbIpabOTKa HaBBIKOB CAMOCTOSITENILHOM pabOTHI;
3) BbISICHEHHE MTOATOTOBICHHOCTH CTYACHTA K U3YUCHUIO CIEAYIOIIEH TEeMBI.

Becp mporecc HanucaHusi KOHTPOJIbHOM pabOThI MOKHO YCJIOBHO pas[eliuTh Ha CIEIYOLIUe
JTambl:

a) BEIOOp TEMBI U COCTABIICHHE MTPEIBAPUTEILHOTO TUIaHa pabOTHI;
0) cOop Hay4HOU HHPOPMAIIH, U3YICHHUE JTUTEPATYPHI;

B) aHAJIU3 COCTABHBIX YacCTeH MPOoOIeMbl, U3JI0)KEHUE TEMBI;

r) o0paboTKa MaTepuaa B LEIOM.

[TonroToBKy KOHTPOJIbHOM paboThl ClleqyeT Ha4MHATh C IOBTOPEHUS COOTBETCTBYIOILETO
pasnena ydeOHHMKA, Y4eOHBIX MOCOOHMH MO JaHHOW TeMe U KOHCIIEKTOB JICKIUH, MPOYUTAHHBIX
panee. IlpucTynarh K BBIIOJIHEHUIO PAa0OOTHI 03 M3y4YCHHsS OCHOBHBIX ITOJIOKEHHH W TOHSATHHA
HayKH, HE CJeIyeT, TaKk KaKk B 3TOM CJy4yae CTYACHT, KaK MpPaBUJIO, IJIOXO OPUEHTUPYETCS B
MaTepuaie, He MOXKET OTTPAaHUYUTh CMEKHBIE BOIIPOCHI U COCPENOTOYMTh BHUMAHUE HA OCHOBHBIX,
MEPBOCTENEHHBIX MPoOIeMax paccMaTpUBaeMON TEMBI.

[Tocne BbIOOpa T€MBbI HEOOXOAMMO BHUMATENIBHO H3YyYUTh METOJUYECKHE PEKOMEHAALUU I10
MOJIFOTOBKE KOHTPOJILHOM pabOThI, COCTABUTH IJIaH PabOThI, KOTOPBIN JOHKEH BKIIFOUATh OCHOBHBIE
BOIPOCHI, OXBATHIBAIOIIIKE B LIEJIOM BCIO IPOPa0aTHIBAEMYIO TEMY.

TpeboBaHus K COIEPKAHUIO KOHTPOJIBHOH padoThl

B conepxaHuM KOHTpPOJIBHOW pabOThI HEOOXOIWMO TIOKa3aTh 3HAHWE PEKOMEHIOBAaHHOM
JUTEpaTyphl 110 JAaHHON TEME, HO IIPH 3TOM CIIEyET PAaBUIBHO M10JIb30BAThCS IEPBOMCTOYHUKAMM,
n30eraTh 4pe3MepHOro IUTUPOBAHMS. [Ipy NCTIOIB30BAHUH TUTAT HEOOXOIMMO YKA3bIBaTh TOUHBIC
CCBUIKHM Ha MCMOJIb3yEeMbI HCTOYHHK: yKa3aHUE aBTOpa (aBTOPOB), Ha3BaHUE pabOTHI, MECTO U TOJl
W3J1aHUsl, CTPAHULIBI.

B mpouecce paboTel HajJ NEPBOMCTOYHMKAMH LIEJIECOOOpPA3HO J€jaTh 3alMCH, BBIIUCKU
ab3areB, LUTAT, OTHOCSIIMXCS K M30paHHOU Teme. Ilpu m3ydeHuu crnenuaibHOW HOPUINYECKOM
autepatypsl (MoHoOrpaduil, crareil, peueH3uil U T.1.) Ba)KHO OOpaTUTh BHUMaHHME Ha Pa3IUYHBIC
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TOYKH 3PEHUS aBTOPOB TI0 MCCIIEyeMOMY BOIIPOCY, Ha €ro MPUBOIUMYIO apTyMEHTAILINIO U BHIBOJIBI,
KOTOPBIMH OTIPOBEPTAIOTCS HHBIE KOHIICTIITUH.

Kpome pexkoMeHIOBaHHOW CIENHMATBLHON JUTEPATyphl, MOXKHO HCIIOJB30BaTh JIIOOYIO
JIOTIOJIHUTENBHYIO JIUTEPATypy, KOTOpasi HE0OX0AUMa Ul PACKPBITHSL TEMbl KOHTPOJIbHOU PaOOTHI.
Ecnu B mepuoj; HanmucaHusi KOHTPOJIbHOW pabOThl OBUTH MPHHSATH HOBBIE HOPMAaTHBHO-IIPABOBBIC
aKThl, OTHOCSILMECS K H3JIaraéMoil TeMe, UX HEOoOXOAMMO H3yYUThb M HCIOJIb30BaTh IMpH €&
BBITIOJIHEHHH.

B KoHIIe KOHTPOJNBHOW pPAaOOTHI TPUBOAUTCS TMOJHBIA OuOIUMOrpaduUecKuil mepeyeHb
UCIIOJIb30BaHHBIX HOPMAaTHBHO-NPAaBOBBIX AKTOB M CIELHUAIbHON JUTEpaTyphl. [laHHBIM cIUCOK
YCIOBHO MO>KHO IOJIpa3/IeNTh Ha CIIEIyIOIUe YacTu:

1. HopmaTHBHO-TIpaBOBbIE aKTHI (IAIOTCS 1O MX IOPUIHMUECKON CHUIIE).

2. Y4eOHHKH, yueOHbIe TOCOOUsI.

3. Mownorpaduu, yueOHble, yIeOHO-TIPAKTHYECKUE TOCOOHS.

4. Ilepuonnueckas ne4ath.

[TepBoucrounuku 1,2,3,4 natorcs 1o andaBuTy.

Odopmnenne 6udanOrpadMuECKUX CCHUIOK OCYIIECTBIISICTCS B CJIEIYIONMEM MOPSIIKE:

1.  ®amwuius U HHUIHATE! aBTOpa (KOJUIEKTHB aBTOPOB) B MIMEHHUTEIBHOM nanexe. [Ipu

HAJIMYMU TpeX U Oojiee aBTOPOB JOMYCKaeTCs yKa3blBaTh (PaMUIMK M MHULMAIIBI TIEPBBIX IBYX

U 100aBUTH «U Ap.». Ecau KHUra HanucaHa aBTOPCKUM KOJUIEKTUBOM, TO CChUIKA JIENAETCs Ha

Ha3BaHHe KHUTU M e€ penakropa. PamMuiIui0 M MHULKAIBI peJakTopa MOMENIAT IMOcie

Ha3BaHMSI KHUTH.

2. TlonHoe Ha3BaHUE NMEPBOMCTOYHHUKA B UMEHUTEIILHOM MAJIEXKe.
3. Mecro u3ganus.

4.  T'ox mznanusi.

5. OOmee KOIMYIECTBO CTPAHUI] B padoTe.

CchUTKM Ha KypHAIBHYIO WITM Ta3eTHYIO CTaThiO JOJDKHBI CO/IEPIKAaTh KPOME YKa3aHHBIX BBIIIE
JTAHHBIX, CBEJICHUS O HA3BaHUU JKypHAaJla MU Tra3eThl.

CchuTkn Ha HOPMATUBHBIA akKT JenaroTcs ¢ ykazanuem CoOpanusi 3akoHojarenbcTBa PO,
UCKJIIOYEHHE MOTYT COCTaBJISATh CCbUIKM Ha Poccuiickylo razety B TOM cCilydae, €CIM JaHHBIN
HOPMAaTUBHBIN akT elie He onmyOnukoBaH B C3 PO.

CchUIKM Ha UCHOJIB3yEeMble MEPBOUCTOYHUKHM MOXHO JI€JIaTh B KOHIE KaX/10i CTpaHMILIbl, JIHOO
B KOHIIE BCeil pabOoThI, HyMepalusi MOXKET HAaUMHAThCS Ha KaXKION CTpaHHULIE.

CTpyKTypHO KOHTPOJIbHAsE pabOTa COCTOUT TOJIBKO U3 HECKOJIBKUX BOMPOCOB (3-6), 6e3 rias.
Omna 00s13aTeNbHO TOTHKHA COAEPHKATh TEOPHUIO U MPAKTHKY PACCMATPUBAEMOI TEMBI.

3. [lopsi10K BHINOJHEHHS KOHTPOJILHOH PadoThI

KonTponbHas paboTa usnaraercs JOTH4e€CKH IOCIEI0BAaTENbHO, IPaMOTHO U pa300pUHBO.

Ona o0s3aTenbHO JOKHA HMETh TUTYJbHBIM JMCT. OH COAEPKUT Ha3BaHHWE BBICIIETO
y4eOHOTr0 3aBeJIeHMs], Ha3BaHHE TeMbl, (haMWINIO, MHULUAIIB], YUYEHOE 3BaHME U CTENEHb HAY4YHOT'O
pyKoBoaUTENS, (PaMUITHIO, MHUIIMAIBI aBTOPA, HOMEP TPYIIIIHI.

Ha cnenyromiem nucre mpuBOAUTCS COJIEP)KaHUE KOHTPOIBHOU paboThl. OHO BKITIOUAET B CEOsI:
BBEJICHHUE, Ha3BaHHE BOIIPOCOB, 3aKIOYEHHUE, CIIUCOK JIUTEPATYPHI.

BBenenne momkHO OBITH KpaTkuM, He Oonee 1 crpanmiel. B HEM HE0OXOAMMO OTMETHUTH
aKTyaJbHOCTb TEMBI, CTENEHb €€ Hay4yHOH pa3pabOTaHHOCTH, MpEeAMEeT HCCIEelOBaHMA, LENlb U
3a/la4M, KOTOpble CTaBsTCS B pabote. M3nokeHHe KakJoro BONpOca HEOOXOAMMO HadaTh C
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HAIMCaHUs 3aroJIOBKAa, COOTBETCTBYIOIIEMY OTJIABJIICHHUIO, KOTOPBINA JOKEH OTPaXKaTh COJEpKAHUE
TEKCTa. 3aroJOBKUA OT TEKCTa CIEAYyeT OTACNATh MHTepBajdamu. Kaxaplii 3aroioBOK 00s13aTeIbHO
JIOJDKEH MPEeIIeCTBOBATh HEMOCPEACTBEHHO CBOEMY TEKCTy. B TOM ciywae, Korja Ha oyepenHOn
CTpaHHIlE OCTAETCS MECTO TOJIBKO JJIS 3arojioBKa M HET MeCTa HHU JUIsl OJIHOM CTPOUYKH TEKCTa,
3aroJIOBOK HY»KHO MUCaTh HA CIEAYIOUIeH cTpaHuIIe.

W3naras Bompoc, KaXkIIblii HOBBI CMBICIIOBOM a03all HEOOXOAMMO HayaTh C KPACHOM CTPOKH.
3aKOHYMTH U3JI0’KEHUE BOIIPOCA CIEAYET BHIBOJIOM, HTOIOM I10 COAECPKAHUIO JTAHHOTO pa3zena.

W3noxxenue copepkaHusi BCe KOHTPOIBHOU PabOTHI TOJKHO OBITH 3aBEPIICHO 3aKIIOUYCHUEM,
B KOTOPOM HE0OXOJIMMO JIaTh BHIBOJIBI IO HAMTMCAHUIO PAOOTHI B IIEJIOM.

CtpaHuibl KOHTPOJIBHOU pabOThl JOHKHBI UMETh HyMmepaluio (CkBo3HOM). Homep cTpaHuiisl
CTaBUTCS BHHU3y B TpaBoM yrioy. Ha TUTyTbHOM IIMCTE HOMEp CTpPAHMIBI HE CTaBHUTCA.
OntuManbHbIl 00bEM KOHTPOJIBHOW paboThl 10-15 cTpaHMil MammmHOMHCHOTO TeKcTa (pa3mep
mpudta 12-14) yepe3 mMONYTOPHBI WHTEpBAJ HA CTaHAAPTHBIX JucTax (opmara A-4, mous:
BepxHee —15 MM, HIDKHEe — 1 5MM, 1eBoe —25MM, mpaBoe —1 0Mm.

B TekcTe KOHTpOIBHOW pabOTHl HE JOIMYCKAETCS MPOU3BOJBHOE COKpAICHHE CIOB (Kpome
OOIIETTPUHSTHIX ).

Cpok BBITIOJIHEHUS! KOHTPOJBHOW paboThl ompezensercs mnpenonasareneM. [lo pesyiabTatam
MIPOBEPKU KOHTPOJIbHAsI paboTa oreHMBaeTcs Ha 2-5 OayoB. B ciydyae oTpuniaTenbHON OILCHKH,
CTYJICHT JOJKEH O3HAKOMUTHLCS C 3aMEUYaHUSIMU U, YCTPAaHUB HEJAOCTATKH, MOBTOPHO CAAaTh padboTy
Ha IIPOBEPKY.

6.2.2. MeTtoanueckne peKOMEHIAMH 110 MOATOTOBKeE U c/laye KOJJIOKBUYMa

KoaokBuyM (B mepeBojie ¢ TaTHHCKOTO «0ecena, pa3roBop») — (Gopma TeKyIero KOHTPOJIS
3HAHWI CTYJCHTOB, KOTOpasi MPOBOJIUTCS B BUAE COOCCEIOBAHMU IPETOAABATENS U CTYICHTA IO
CaMOCTOSITEIILHO MOJITOTOBJICHHOM CTYJICHTOM TEME.

OH mpuMeHsieTcst sl IPOBEPKU 3HAHUH MO ONpeAeTICHHOMY pasfeny (Wi 00beMHOM Teme) U
MPUHSATHS PEIICHUS O TOM, MOYKHO JIH TIEPEXOJIUTh K U3YYCHHIO HOBOTO MaTepHraia. KomokBuym —
9T0 Oecella CO CTYACHTaMH, IIETbI0 KOTOPOW SIBIISICTCSI BBISIBICHHE YPOBHS OBJAJICHHS HOBBIMH
3HaHUSAMH. B oTJImumne oT ceMuHapa riIlaBHOE Ha KOJUIOKBHYME — 3TO MPOBEPKa 3HAHUH C TENTBI0 MX
CUCTEMAaTH3AIIHH.

Leapio KOJLIOKBUYMA SIBIISICTCS (DOPMHUPOBAHKE Y CTYJICHTA HABBIKOB aHAJIM3a TEOPETUICCKUX
npo0JieM Ha OCHOBE CAMOCTOSATEIHHOTO U3YUCHUS YICOHOU U HAYYHOU TUTEPATYPHI.

Ha KOMIOKBUYM BBIHOCATCS KpYIHBIC, MPOOJIEMHBIC, HEPEAKO CIIOPHBIE TEOPETHUCCKHE
BOTPOCHL. KOJTOKBHYM MOMKET TPOBOAMTHCS IO BOMpPOCaM, OOCYKIABIIMMCS HAa CEMHHAapax.
KonkpeTHble BOMpOCH i KOJUIOKBHYMa CTyJ€HTaM HE COOOIIAroTCs, OJIHAKO 3apaHee
dbopmynupyrotes npenogaBateneM. [Ipenmonaraemeiii 00beM OTBETa HE JOJDKEH OBITH OONBIINM
(mpumepHo 1,5-2 MUHYTBI), 4TOOBI IPENOIABATENb MOT YCIETh OMPOCUTH BCEX CTYJECHTOB.

Ot crynenra Tpedyercsi:

« BIAJCHME U3YYCHHBIM B XOJe Y4eOHOro IMpolecca MaTepualioM, OTHOCSIIMMCS K

paccMaTpuBaeMoil mpooeme;

« HaJguuMe COOCTBEHHOTO MHEHHUS 110 OOCYXJIaeMbIM BOMPOCAM ¥ YMEHHE €ro

apryMEHTHUPOBATh.
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KomnokBuym — 3T0 He TOIBKO (hopma KOHTPOJS, HO U METOJ YyriayOJieHus, 3aKperuieHUs
3HAaHUU CTYJIEHTOB, TaK KaK B X0Jie co0ece0BaHUs MPeno/iaBaTellb Pa3bsICHIET CI0KHBIE BOIIPOCHI,
BO3HUKAIOILUE y CTY/IEHTA B MPOLIECCE N3YUEHMsI JTaHHOTO UCTOYHUKA.

3amaua KOJUIOKBHyMa JOOUTHCS TITyOOKOrO M3ydeHHUs OTOOpaHHOTO Marepuaia, MpoOyIuTh y
CTYJEHTa CTPEMJIEHUE K YTEHUIO JOTIOJHUTEIbHON AIKOHOMUYECKON JTUTEPATYPHI.

IToaroroBKa K MpoBeJeHUIO KOJIJIOKBHUYMA.

ITonroroBka K KOJUIOKBUYMY IIPEATIONAracT HECKOIBKO 3TAIOB!

1. TlogroToBka K KOJUIOKBUYMY HAQUMHAETCS ¢ YCTAHOBOYHOM KOHCYJIBTAl[MM IIPENoaaBaTels,
Ha KOTOPOH OH DPa3bsCHSECT Pa3BEPHYTYIO TEMATUKY IPOOJIEMBI, PEKOMEHAYET JIUTepaTypy I
U3y4YeHHsI U OOBSICHSACT MPOLEAYPY NPOBEACHHS KOIJIOKBHYMA.

2. Kak nmpaBuio, Ha caMOCTOSITEIbHYIO IOATOTOBKY K KOJUIOKBUYMY CTYIEHTY OTBOAMTCS 3—4
Henenu. [loaroroBka BKiItOYaeT B ce0sl M3ydYeHUE PEKOMEH/I0BAaHHOM JTUTEepaTyphl U (IO yKa3aHUIO
npenojaBaress) KOHCIEKTHPOBAHUE BAKHEUIIINX HCTOUHUKOB.

3. KosnokBuym mnpoBoauTcss B (hopMe MHIUBUAYaIbHOW Oecelpl MpernojaBaTess C KaKIbIM
CTYJIEHTOM WK Oecenbl B HeOONbIIuX rpynmnax (3—5 4enosekx).

4. llpenonaBarens 3aAaeT HECKOJIBKO KpPAaTKUX KOHKPETHBIX BOIIPOCOB, II03BOJIAIOLIUX
BBISICHUTh CTETICHb JOOPOCOBECTHOCTH PAOOTHI C JUTEPATYPOM, KOHTPOJHMPYET KOHCIEKT. Jlamee
6osee oapoOHO 00CyKIaeTcsi Kakas-In00 CTOpOHA MPOOJIEMBI, YTO MO3BOJIAET OLEHUTh YPOBEHb
MOHUMAaHUS.

6. Ilo uToram KOJJIOKBHyMa BBICTaBIIsIeTCS MU GEepeHIIMPOBaHHAs OLIEHKa, NMEroIasi 00JIbIION
yAETbHBINA BEC B ONpeAeNeHNH TeKYIIe yCreBaeMOCTH CTY IEHTA.

Oco0eHHOCTH M MOPANOK CAAYHM KOJIOKBHYMa. CTyJIEHT MOXeET cedsl cuuTaTh TOTOBBIM K
cladye KOJUIOKBHUyMa N0 HM30paHHOM paboTe, KOrga y HEro €cTb MM JIMYHO COCTaBJICHHBIA H
00pabOTaHHBII KOHCHEKT caBaeMoOi pabOTHI, OH 3HAET CTPYKTYPY PaOOTHI B LIEJIOM, COJIEPIKAHHE
paboThl B LEJIOM WM OTAEIbHBIX €€ pa3feioB (IJ1aB); yMEET pacKpbiTh paccMaTpUBaeMble
npoOJIeMbl U BBICKAa3aTh CBOE OTHOLICHHE K MPOYHUTAHHOMY U CBOM COMHEHHS, a TaKXKe 3HAET, KaK
yOeauTh npenojgaBarTess B IPaBOTE CBOUX CYXIECHUI.

[IpoBeneHue KOMJIOKBHYMa IO3BOJIAET CTYyJEHTY HPUOOPECTH ONBIT paboThl  HaJ
HEPBOMCTOYHUKAMH, YTO B JAAJIbHEHUIIEM MOMOXKET C MEHBIIMMHU 3aTpaTaMU BpeMEHH paboTaTh HaJ
JUTEpaTypoi 1o KypcoBoi paboTe U MpH MOATOTOBKE K dK3aMEHaM.

6.3. Marepuanbl JJsi NPOBEJACHHUS TEKyNIero M IPOMEKYTOYHOIO0 KOHTPOJISA 3HAHMI
CTY/ICHTOB

KoHTpoJb 0cBOeHUsSI KOMIIETEH LU

Tabnuua 6.2.
Ne Bun xourpoas | Konrposmpyembie Tembl (pazaensl)) KommereHnuu, KOMIIOHEHTDI
nm\n KOTOPBIX KOHTPOJIMPYIOTCSA
1. KonTpoabsnasti | Beenenue B Kypc YK-1, OIIK-2, OIIK-8, IIK-3
pa6ora (bU3MOIIOTHH PACTEHUH.
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2. KonnokBuym | ®u3nonorus pacTUTENbHON KIETKH. YK-1, OIIK-2, OIIK-8, I1K-3
Bonnblii pesxuM pacTeHun.
TpaHcriOpT aCCUMMIISITOB.
doTtocuHTE3.

JIpIXaHue y pacTeHHM.
KopneBoe nutanue pacTeHui.
Pocr u pasButue pacteHui.

Y CTOWUYMBOCTH PaCTEHUM.

3. JK3aMeH BBenenne B Kypc YK-1, OIIK-2, OIIK-8, IIK-3
(bU3MOI0rMH PACTCHUH.
@uU3HOI0TUS PACTUTEIIBHON KIIETKH.

Boanblii pesxum pacTeHui.
TpaHcnopT acCUMMIIATOB.
doTtocuHTE3.

JlpIxaHue y pacTeHUM.
KopneBoe nutanue pacTeHUH.
PocT u paszBuTue pacTeHUi.

Y CTOMYUBOCTD PACTEHUN.

6.3.1. Texkymnii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS B hopMe KONIOKBHYMOB.

BOl'[pOCLI K KOJJIOKBHYMY «Pusznojorus paCTI/ITeJILHOﬁ KIICTKN» AJs CTy):[eHTOB-ﬁl/IOJIOFOB 3

Kypca:

1. CtpoeHme pacTUTEITHHOMN KIETKH.

2. CrtpoeHue u QyHKIMH OMOJIOTUYECKUX MEMOPaH.

3. CyOKkJeTo4HbIe CTPYKTYPBl PACTUTENbHBIX KIETOK.

4. SAnpo, snpeimko. CTpoenue u QyHKIHH.

5. Pubocomsl, cTpoenue u GyHKIIH.

6. [TnacTuapl, cTpoeHne U QyHKIIHH.

7. MUTOXOHIpUH, CTPOEHHE U (PYHKIINH.

8. MukpoTena (epOKCHCOMBI, TITHOKCUCOMBI), CTPOSHHE U (PYHKITUH.

9. Cdepocomsl, cTpoeHHE U PYHKITHH.

10. DOHAOIUIa3MAaTHYECKUH PETHKYIYM, CTPOSHHE U (PYHKIINH.

11. Amnmapat ['onb0xH, CTpoeHue U (QyHKIHUH.

12. Bakyonsipnas cucrema.

13.  MukpoTpy00UKH, MUKPO(DUIaMEHTHI (LIUTOCKEIIET).

14.  Kiuerounas o0oyiouka, CTpO€HUE U (PYHKIINH.

15.  ®uznonormueckue ocoOEHHOCTH KJIEeTKU. KouIoMIHO-XMMHUYeCKHe CBOMCTBA IIUTOIIA3MBI:
BSI3KOCTb, TEKy4eCTb,  DJACTUYHOCTb, pH,  OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE

CBOMCTBa, M303JICKTPHYECKAasi 30Ha OCIKOB.
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16. JIBI>KEHHE IUTOIUIA3MBIL, €r0 (JOPMBI.
17. KOMHapTMCHTaI_II/ISI B KJICTKC U TKaHH, €€ 3HAUCHHC B JKXU3HH PACTCHUS.

18.IIpoHuIIaeMocTh Kak COBOKYIHOCTb (PU3MKO-XUMHUUECKUX CBOMCTB IIUTOIIA3MbI 1 MEMOpaH.

ITaccuBHOE MOTJIOIECHUE HEQJICKTPOJIUTOB U NOHOB.

19. OcMoTuyeckre CBOMCTBA KIeTKH. OCMOTHUYECKOE JIaBJICHUE.

20. [Monstre muddy3un, XUMUIECKOTO MOTEHIUaNa, ocMoca. [loHATHE BOIHOTO MOTEHIIMATA,
€ro COCTaBJISIOIIHE.

21. SIBnenus ma3Momn3a u Typropa, Gopmsl IIa3MoIn3a.

22. TypropHoe naBieHue.

23. Cocymias cuiia KJIETKH U €€ 3HaUeHHE.

Bonpocsl k komokBuyMy «CuHcTeMbl peryisinMd ¥ HHTeIPalMU Yy PpacTeHu» Js

CTY/1eHTOBOM0JI0T0B 3 Kypca

1. CucTeMbl MHTETPALUU U PETYJISLMU Y PACTEHHH.

2. BHyTpuKI€TOUHBIE 1 MEXKKJIETOYHBIE CUCTEMBI PETyJIALIUY.

3. Perymnsuus akTHBHOCTH (hepMEHTOB.

4. l'enernueckass cucreMa peryasiqud Ha YPOBHE pEIUIMKALMU, TPaHCKPUIILHUH,
MpLIECCUHTa U TpaHCHASUU. Poib reHos.

3. MemOpaHHas peryJsius: KOHTaKTHasl U TUCTaHIIMOHHAs PEryJIsiusl.

6. MembpaHHas peryJsiuus TeHHON aKTUBHOCTH.

7. MeKKIIETOUHBIE CUCTEMBI PETYIISALNH.

8. Tpoduueckas perynsus.

9. ['opmoHanbHas cuctema peryasuun

10. T'opMOHBI pacTeHUl: ayKCHHBI, THOOEPEIITNHBI, IATOKUHUHBL.
11.  HWHruburopsl pocra.
12.  DnexTtpodusnonoruyeckas peryJsius.

13.0Opranu3MeHHbI ypOBEHb UHTETPALINH.

Bonpocsl K = KOLUIOKBHYMY  «®H3M0JIOTHSI  BOJHOIO OOMeHa  pacTeHMil»  JJs
CTYJIeHTOBOMOJIOTOB 3 Kypca
1. Boanblif 0OMeH pacteHuil.

3HayeHHe BOAbI JJIs1 dKU3HEACATCIBPHOCTH paCTeHHﬁ.
ConepxcaHHe H COCTOSHHC BOIbI B PACTCHUMU.
CocrositHnE BOJBI B ITIOYBC.

I[OCTynHa}I W HECAOCTYIIHAsA IJId paCTeHI/Iﬁ BOJa.
HOCTyTIJ'IeHI/Ie BOJBI B paCTCHUC.

KOpCHB KaK OpraH MOorJIOUICHUA BOJBI.

e A R

Mexanuzm MorjiaomecHus BOJAbI KOPHEM U €€ pa,[[I/IaJILHbe/'I TPaHCIIOPT.
0. MexaHu3MbI KOpHEBOIO JaBJICHUA, C€ro OCMOTHYECKUM ¥ HEOCMOTHUYECKHUE
KOMITIOHCHTHI.
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10.  OcHOBHBIE 3aKOHOMEPHOCTH TOTJIOMIEHHUS BOJIbI KIIETKOM.

11. HaOyxaHue KOJUIOUJ0B, OCMOC — SIBJICHUS, JIEKALME B OCHOBE MOCTYIJICHUS! BOJbI B
pacTeHusl.

12.  I'pamueHT BOJHOTO MOTEHIMANIa KaK ABMXKYIIAs CUJIa OCTYIUICHUS U TePeBUKCHUS
BOJIbI B CUCTEME «II0YBa-pacTeHUE-aTMOC(hepay, B KIETKaX, TKAHAX U IIEJIOM PACTCHUH.

13.  Hcnapenue BOJbl paCTEHHUEM.

14.  OmpeneneHue TpaHCIIUPAIWH, €€ 3HAYECHUE B KU3HHU PACTCHUS.

15. CtpoeHune yCTBUYHOIO anmapara JUCcTa. JTanbl YCTBUYHOW TPAaHCIIAPALUK.

16. @®u3MOJOrMYECKHE  MEXaHU3Mbl PEryJsilMM  yYCTBUYHOM  TPAHCIHMPAIUU

(peakuuu Crondenta): THAPOAKTUBHBIC, THIPONIACCUBHBIC, (DOTOAKTHUBHEIE.

17. KyrtukynspHas TpaHCIHpalys, €€ 3aBUCUMOCTh OT BHJA W BO3pacTa pacTeHUs, OT
BHEUTHUX (haKTOPOB.

18.  IlepenBukeHue BOJBI IO PACTEHUIO.

19.  Bonnsrit 6amanc pacTeHUi.

20.  Bopansbrii gedunuT U 3aBsgaHue pacteHuid. @opMbl BOJHOTO JAePHUITUTA U 3aBSITaHUS.

21.  IlepensuxeHue BOABI IO COCYIaM KCHIIEMbI KaK BOCXO/SIIUHN TOK.

22.  HwxHUN U BEepXHUH KOHIIEBbIE ABUTATEIN BOAHOTO TOKA.

23.  Ponb cui cuemieHus B HOJHATUU BOJBI 10 CTBOIY.

Bonpocs! k KOT0KBUYMY «POTOCHHTE3» [JIs1 CTYAeHTOB-0M0JIOT0B 3 Kypca

1. Omnpenenenne GOTOCUHTE3A U €r0 3HAUCHHE Ha 3eMIIe.

2. Kocmuueckast posb 3e71€HOTO pacTeHHS.

3. Pons QorocuHTe3a B mpoleccax IHEPreTHYECKOTO M IIACTHYECKOTO OOMEHa
pacTUTENHHOTO OpraHu3Ma.

4. Hcropust oTkpbITHS U u3ydeHus ¢poTocunre3a. Paborel K.A. Tumupszena.

5. CtpykTypHas opranu3zanus (OTOCHHTETHUECKOTO anmnapara.

6. CtpoeHnue nucra Kak opraHa (OTOCHHTE3A.

7. XnopomnacTel, WX XUMHUYECKH COCTaB U  yIbTpacTpykrypa. OHTOreHes
XJIOPOIUTACTOB.

8. [lurmenTsl  TwTacTua. MeToabl  pasfeneHus IMUTMEHTOB. XJIOPOQWIUIBI, UX
XUMHYECKasl CTPYKTypa, pPaclipoCTpaHEHHE B PACTUTEIHLHOM MHUDE.

9. CoctosHue XxJopoduiia B XJIOpOIUIacTaX. XUMHUYECKHe U (U3NYECKUE CBOWCTBA
xjopoduia.

10.  ®nyopecueHIus U CIEKTPhI MOTJIONICHUS.

11. KapoTuHOU[IBI, UX XUMUYECKOE CTPOCHUE, CIIEKTPHI NOTJIOoMIeHUA. PU3HOTOTHYeCcKast
POJIb KAPOTUHOUIOB.

12.  Dkomoruyeckoe 3HAUEHUE  CIEKTPAIbHO-PA3NUYHBIX  (OPM  HUTMEHTOB Y
(OTOCHHTE3UPYIOIINX OPTaHU3MOB.

13.  Ilornomenue u mpeoOdpa3zoBaHUE YHEPTUN CBETA.

14.  CaeToBbIC M TEMHOBBIE Peakiuu (POTOCHUHTE3A.

15. IloryomieHue KBaHTOB CBeTa W BO30YyXJeHue xyopodwmia. DIEKTPOH-
BO30Y>KICHHBIE COCTOSIHUSI TUTMEHTOB (CHHTJIETHOE, TPUILIETHOE).

16. Ilepenoc suepruu Bo30yxaeHus. Porodpusnyeckas padora.
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17.  TlonaTue o GOTOCHHTETUYECKUX CIUHHUIIAX U (POTOCUCTEMAX.

18.  PeakuumonHsble LIEHTPBI, CBETOCOOUparouye KOMIUIEKCBI, MOJIEKYJIbI
XJIOPOPUILIATOBYIIIKH.

19.  DnexkTpoH-TpaHCHOPTHAs 1eMb (POTOCHUHTE3A.

20.  CoBmecTHOE QYyHKIIMOHUPOBAHHUE ABYX (hoTocucTeM. DddexTs IMepcoHa.

21.  Hukianueckuid, HEIUKIMYECKUN, ICEBAOUMKINIECKHI TPAHCTIOPT JEKTPOHOB.

22.  ®oronu3 BOJbI U BbIAEICHHUE Kuciopoaa. OOpa3oBanue BoccranoBieHHOro HAJ[D.

23.  ComnpsbkeHHE TpaHCIOpTa AJIEKTPOHOB U oOpazoBanust AT®. doTtocuHTETHYECKOE
dbochopurpoBaHue: MMUKINYECKOE U HEITUKINIECKOE.

24.  XemmocmoTtudeckas Teopust Mutdena. [IpoagykTel cBeTOBOTO ATana GOoTOCUHTE3A.

25.  @ukcanus yriepoja 1 00pa3oBaHHUE OPraHUYECKOTO BEIIECTBA.

26. TemuoBas ¢aza ¢dotocunte3a. I{ukn KansBuna. Ero ocHOBHBIE 5Tarbl:
KapOOKCHIIMPOBaHKUE, BOCCTAHOBJICHUE, pEreHeparysl.

27.  ®oTonbIXaHHUE.

28. IlpomykTbl (QoTOCHHTE3a, WX pazHooOpasue. BinmsHue BHemHHX (HAKTOPOB Ha
o0Opa3oBaHHe MEPBUYHBIX MPOTYKTOB (POTOCHHTE3A.

29. DOkonorust ¢GoTocuHTE3a. 3aBUCHUMOCTh (DOTOCHHTE3a OT BHEIIHUX YCIOBUM U
COCTOSIHUS OpTaHH3Ma.

30. Buusnue Ha doTocuHTE3  TEMIepaTyphl, YCIIOBUM
OCBEUICHUS, COJAEpXKaHUs  YIJICKUCIIOTHI, YCIOBUH  MHUHEpaJIbHOTO IUTaHUs,
BOJIOCHAOXEHU.

31. ®otocuHTe3 U O00mAas MPOAYKTHBHOCTh PACTUTEIBHBIX OpPraHU3MOB H UX
COOOIIIECTB.
32.  DOpomonus GOTOCHHTE3A.
Bomnpocsbl k K0JIOKBUYMY «/IbIXaHUE» 1JI51 CTYA€HTOB-0H0JI0T0OB 3 Kypca

1.  OO0mue 3akOHOMEpPHOCTHU JbIxaHus. brongorudeckas poib AbIXaHHUS.

2.  Cpeuu¢uka AbIXaHUS Y PaCTCHHUH.

3.  Karanutuueckue CHCTEMBI JIBIXaHUS (neruagporeHassl, OKCHJa3bl,
OKCHUTEHa3bl, KapOOKCHIIa3bl, TpaHchepassl U Ip.).

4.  Ucropusi pa3BUTHS y4YeHHs O JbIXaHUU. Teopun OWOIOTHYECKOTO OKHCIICHHMS.
Pa6ote! baxa u [lannaauaa mo GMOIOTHYECKOMY OKHCIIEHUIO.

5. OcHOBHbIE ITyTH U SHEPTETUKA JBIXAHUS.

6.  OcHOBHbBIE »Tambl Tpoliecca MAbIXaHUS: TIMKonW3, LukI Kpebca, snekTpon-
TPaHCIIOPTHAS IIETIb.

7.  OxucnurensHOe (hochopuarpoBaHHE.

8.  IIpomyKTHBHOCTH JIBIXaHHSI.

9.  XemumocMoTHYeCKas TEOpHUS COMNPSDKEHHS OKUCIHeHusT W  (ochopunmpoBaHus.

Ob6pa3zoBanne AT® Ha memMOpaHax MUTOXOHAPHI.
10. Dueprernueckuii OanaHc TIMKOIN3a U @3POOHOT0 OKHUCIICHUSI.
11.  CyOGctpatsl npixanus. JlpxaTeabHbIH KO3 UITHEHT.
12.  AnbrepHaTHBHBIC IyTU AbIXaHUS Y PACTCHUM.
13. TlenTo3odocdaTHi TyTh ABIXaHUSA, €T0 XMUMH3M W 3Ha4eHHE. | JIMOKCWIIATHBIN

UK.
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14. ®usnoaorus U 3KOJIOTHS IbIXaHUs.

15. Bausaue QuU3MOIOTHYECKUX OCOOCHHOCTEM Ha JbIxaHWe. [[pIXaHue pa3IudHbIX
OpraHoOB W TKaHeW. VI3MeHeHune qbpIXaHus B OHTOT€HE3E.

16. Amna’poOHOE (OpoXkeHne) U a3pOOHOE OKUCTIEHUE, UX B3aUMOCBSI3b.

17. Pounb gpixanust B oOMeHe BeecTB. CBs3b ¢ ApyruMU QYHKIUSAMU KIETKH.

18.  Perynsuus npixaHus.

19. 3aBUCHMMOCTH JABIXaHHS OT DJKOJOTHYECKHX (DAKTOpOB (TeMIeparyphl, CBeETa,
MUHEpalbHOro mnuTaHus, KoHueHTpamuu O2 m CO2 B BO3AyXe, OBOJHEHHOCTH TKaHEH,
paspakuTenei).

BOl'[pOCLI K KOJJIOKBHYMY «Pusznojorus MHUHEPAJIBbHOT0 IIUTAHUSD» JJISA CTy)IeHTOB-ﬁl/IO.]IOl"OB

3 kypca

1. Ponb pactenuii B KpyroBopoTe MUHEPAJIBLHBIX 3JIEMEHTOB B Onocdepe.

2. [ToTpeOHOCTh pacTeHHI B 2JIEMEHTaX MUHEPATHHOTO TTUTAHHUS.

3. CopepxaHue U COOTHOILIEHUE MUHEPAIbHBIX 3JIEMEHTOB B MOYBE U B PACTEHUSAX U
(haKTOphI, UX OMPEICISIIONIHE.

4. DIeMEHThI MUHEPAJILHOTO MMUTAHUS, BXOSIINE B COCTaB PACTUTEIHLHOTO OpraHU3Ma.

5. Knaccudukanust smeMeHTOB, HEOOXOIUMBIX JIJIsi PACTCHHIA.

6. BzaumopeiicteBue  MOHOB B pacTeHHMHM.  SIBJI€HHME  aHTaroHM3Ma  HOHOB.
YpaBHOBENIEHHBIE PACTBOPHI.

7. [Tornomuienre NUTaTeNbHBIX BEUIECTB U3 MOYBHI.

8. KopneBast cuctema Kak opraH MOTJIOIMIEHUS MUHEPATbHBIX BEIIECTB U BOJBI.

9 MexaHu3Mbl TIOTJIOUICHUS] MUHEPAIbHBIX AJIEMEHTOB KIETKaMH KOPHSI.

10. MexaHu3Mbl KCUJIEMHOro TpaHcnopta. CHUMIUIACTUYECKUH M aloIUIaCTUYECKHM
My TH.

I1. CBs3p NOrJOMIEHUS  BEMIECTB C  JKU3HEACSITEIBHOCTHIO  KJIETOK  KOPHS.
DHepreTHuecKue IpoLecchl Py MOMJIONIEHUH HOHOB.

12.  TpancnopT HOHOB 4Yepe3 IUIa3MaTU4YecKyro MeMOpany. IlaccuBHBIN mepeHoc.
AKTHUBHBIN TPAHCIIOPT UOHOB.

13.  JlBwkymue Cuibl TpaHCIOpPTa HWOHOB M (QOPMBI MOTPEOISIEMON HSHEPrHH.
MexaHu3Mbl TpaHCIOPTa HOHOB uepe3 MeMOpanbl: AT®a3bl, pe1oKc-1enH, HOHHbIE KaHAbI.

14.  OcoOeHHOCTH TNHTaHUS PACTEHHM B eCTeCTBEHHbIX NouBax. [louBa kak cpena
o0WTaHUS pacTEeHUs.

15. Ponp KOpHEBBIX BbIIEICHU /711 YCBOCHHUS psia BemecTB. MukpodIiopa no4Bsl U €€
pOJIb B MUTaHUM pacTeHui. Puzocdepa. Mukopusa.

16.  A3zoTHOe nuTaHue pacreHuii. U3NOJOru4ecKasi poJib a3oTa.

17.  Joctynubsle ans pacteHuil Qopmbl a3ota. IlyTu BoccTaHOBIIEHHST HUTPATOB B
pacTeHuu.

18.  IIpeBpallieHHe a30TUCTHIX BEIIECTB B PACTCHHH.

19.  buomornueckas bukcamms azoTa. A3oTdUKCHUpPYIOIIHE

MHUKPOOPTaHU3MBI: CBOOOTHOKHUBYIIIME U CHMOHMOTHYECKHE (KITyOE€HBKOBBIC). MeXaHU3MBI
a30TQUKCAIIH.

20.  A3O0THBIN OOMEH M JIbIXaHHE.
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21. KopHeBoe muTaHWE KaKk BaKHEHIIWI (pakTop ympaBieHHS MPOAYKTUBHOCTHIO H
KAaueCTBOM ypOXKasl.
22.  DuU3MOJOTHYECKHE OCHOBHI MPUMEHEHUS yI00PECHHIA.

BOl'[pOCLI K KOJJIOKBHYMY «TpaHCHOPT OpPraHu4eCKUX BE€IIECTB) IJIA CTy)IeHTOB-ﬁl/IO.]'[OI‘OB 3

Kypca

1. [TonsiTHE 0 BOCXOIAIIEM U HUCXOASIIEM TOKaX BELIECTB B PACTCHUM.

2. [TepenBrkeHNE OPraHNYECKUX BEILECTB.

3. brnvoxuauii u ganeauit (Ppro3MHBIIN) TPAaHCTIOPT ACCUMUIIATOB.

4. TpancnopTHbie (HOPMBI BEILIECTB.

3. B03MOXHBIN MeXaHU3M U PEryisiius (GI03IMHOTO TPaHCIIOPTA.

6. 3aBUCHUMOCTh ~TpPAaHCIOpTa BEIIECTB OT TEMIIEPATypbl, BOJHOIO pEXHUMA,

MHUHEPaJIbHOTO TUTAHUS.
7. JIOHOpHO-aKIEeNTOpHbIE B3aUMOJEHCTBUS M POJb TPAHCHOPTHBIX CHCTEM B
MHTErpanuu (pu3nosornyeckux GyHKIUM 11e10ro pacTeHusl.

Bonmpocel k  KoTOKBHYMY «®H3HOJIOTHST POCTA M Pa3sBUTHA  pacTeHMi» JJs

CTYAeHTOBOMO010T0B 3 Kypca

1. OcHOBHBIE 3aKOHOMEPHOCTHU POCTA.

2. Omnpenenenue pocra. Tumel pocta 'y pacCTeHUH.

3. Cranuu pocta KIeTKU: SMOpPHOHANIbHAS, POCT pacTsHKEeHHEM, MU depeHITnpOBKa.

MexaHu3Mbl pOCTa KIIETKH.

4. [IepnoanuHOCTH poOCTA.

5. [lepuon nokos. Tumnbl NOKOs: BEIHYKACHHBIN U (PU3MOTOTHUECKHUII.

6. MexaHu3mbl Tepexoja pacTeHH B COCTOSHHME NOKOoA. DU3MO0JIOTHS COCTOSHUS
MIOKOSI U €r0 3HaYECHHUE.

7. Perynsiust mokost. CriocoObl MPOAJTICHHSI TOKOST W BBIBOJA PACTEHUH M3 ITOTO
COCTOSIHUSL.

Crparuduxaius u ckapudukamms.

8. @UTOTOPMOHBI U PETYJISITOPHI POCTA.
0. VYpoBHU  peryismuu  MeTaboiu3Ma:  BHYTPHKJICTOUYHBIM,  MEXKJICTOUYHBIMH,
OPraHU3MEHHBIM.

10.  Buasl BHYTPUKIETOUHOW peryisuuu: (epMeHTaTHBHAs, MeMOpaHHAs U TeHHas, UX
MEXaHU3MBbI U TPOSBICHHUSL.

11. Omnpenenennie ¢utoropmonoB. HMx o60mme cBoiicTBa. (OCHOBHBIE  KJIACCHI
(UTOrOPMOHOB:

ayKCHHBI, THOOEPEIUINHBI, IMTOKUHUHBI, AOCIIU3NHBI, STUJICH.
12.  Ilpumenenue QGUTOrOPMOHOB B IIPAKTUKE pacTEHUEBO/ICTBA.
CHHTETHYECKHE PETyJISITOPBI pOCTa U UX UCIIOJIb30BAHHUE.

13.  PasBurme pactenuii. OnpeneneHue pa3BUTHs pACTEHUMN.

14.  B3aumMoOCBSs3b pOCTa U Pa3BUTHSL.

15. Tunbl oHTOreHe3a y paCTeHU: MOHOKAPIMUYECKUNA U MOJUKAPITUYECKHUH.
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16. Dtanbl OHTOTE€HE3a BBICHIMX PAaCTEHUI: SMOPHOHAIbHbBIN, IOBEHWIbHBIN, 3pEIOCTH,
Pa3MHOXKEHUS, CTAPOCTU U OTMUPAHMUSL.

17. ®usunonornyeckune U MOp(oIOrHYecKre N3MEHEHHUS B TIPOIIECCE PA3BUTHS PAaCTCHUH,
UX B3aUMOCBSI3b. Peryisinys npoueccoB pa3BUTHSL.

18.  BHemHue nposiBIeHUs pa3BUTHsI pacTeHUH. DeHoaornueckue (assl.

19.  BnusiHMe BHEUIHUX yCJIOBUI Ha CKOPOCTh Pa3BUTHS paCTCHHIA.

20. ®dotomepuoAM3M - 3aBHCHUMOCTHh pa3BUTHS OT (oronepuona. JJTMHHOAHEBHBIC,
KOPOTKO/JHEBHBIE Y HEUTPAJIbHBIC 110 OTHOLIECHUIO K JJIUHE JHA pacTeHus. 21. ['opmoHanbHas
teopus LBereHus M. X. HalinaxsHa. 1eTepMUHALKA [10J1a Y PaCTCHUM.

BOl'[pOCbI K KOJ/JIOKBUYMY «Pusznojaorus yCTOﬁ‘lHBOCTH paCTeHI/Iﬁ K HeﬁJ’[aI‘OﬂpI/IﬂTHbIM

(axTopam cpeabi» 1J1s1 CTY1IeHTOB-0HO0JIOTOB 3 Kypca

1. OO111e BOnpochl yCTOHYMBOCTU PACTEHUN K aOMOTHYECKUM (DakTopam Cpesibl.

2. N3MeH4nBOCTb 9KOJIOTHYECKUX (PAKTOPOB Ha 3eMJIe U €€ IPUUHMHBI.

3. CriocoObl 3aIIUThl U HAZEKHOCTh PACTUTEIBHBIX OpraHu3MoB. 'omeoctas. Tunsl u
BHJIbI YCTOMYMBOCTH PACTEHUM.

4. Mopo30yCTOMYMBOCT U 3MMOCTOMKOCTH  pacTeHui. MOpO30yCTOMYHUBOCTH
pacTeHuil.

3. 3UMOCTOMKOCTh KaK YCTOWYMBOCTh PACTEHUH K KOMIUIEKCY (PaKTOpOB.

6. X010/10yCTONYNBOCTD TEIJIOIOOUBBIX PACTECHUH.

7. 3acyXx0ycTONYMBOCTh pacTeHUi. PU3HONOIrMUECKUE OCHOBBI OPOLIEHMSL.

6.3.2. HWTOroBbIii KOHTPOJIb MNPOBOAUTCH B BHAE 3JK3aMeHAa 10 IIEPEYHI0 BOIIPOCOB,
NpUBeJAEHHBIX B padoueii mporpamMmme.

CtpoeHme pacTUTETHHOMN KIETKH.

Crpoenue u pyHKIUN OMOJIOTHYECKUX MEMOpaH.

Anpo, aapeimko. CTpoeHne U QyHKIHH.

Pubocomsl, ctpoenue u GyHKIIH.

[Tnactunel, ctpoeHue u QyHKIMH.

MWUTOXOHIpHUH, CTPOEHHE U QYHKIINH.

Muxkporena (IepoKCHCOMBI, TIIMOKCUCOMBI), C(hepOoCOMBI CTPOSHHE U (DYHKITHH.

® NNk =

OHAOIUIa3MAaTHUECKUH PETHKYIYM, CTPOSHHE U (PYHKIINH.

o

Amnmnapar ['onbmku, ctpoeHre U QyHKIUH.

p—
S

. Bakyonspnas cucrema.

[S—
[S—

. MukpoTpy00ukH, MUKpO(hUIaMEHThI (LIUTOCKEIIET).

—_
\S)

. Knnerounas o6omnouka, ctpoeHre u QyHKIIH.

—
[98)

. CucTteMbl UHTETPALIMU U PETYJISLUU Y PACTEHUH.

p—
AN

. BHy’[”pI/IKJICTOLIHBIe N MCXKKJICTOYHBIC CUCTEMBI PCTYJIALINNA.

—
9]

. Perynsuus akTHBHOCTH ()€pMEHTOB.

—_
o)

. I'enernueckasi cuctemMa peryJisiliii Ha YpOBHE PEIUTHKAIUU, TPAHCKPHUIIIUHU, TIPIECCUHTA U
TpaHcaAnuu. Poib reHoB.
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MemOpaHHas peryJsuus: KOHTaKTHasl U TUCTaHIIMOHHAS PeryJIsiusl.

MembOpaHHas peryJsuus TeHHON aKTUBHOCTH.

MeXKIETOUHbIE CUCTEMBI PETYJIISALHUHN.

Tpoduueckast perynsius.

I'opMonanbHas cuctema peryJsinuu

I'opMoHBI pacTeHuit: ayKCUHBI, THOOEPEIITUHBI, IUTOKUHUHBL. THruOUTOpHI pocTa.
Onexrpodusznonornyeckas peryssims.

Opranu3MeHHbIH ypOBEHb UHTETPALIUH.

Bopnblif 0OMeH pacTeHuil.

3HaueHue BOJIbI ISl )KU3HEESATEIbHOCTH PACTEHUH.

CopepxaHue U COCTOSTHUE BOJbl B PACTEHUU,B IIOYBE.

JlocTymnHas 1 HETOCTYIIHAsL 111 PACTEHUM BOJA.

[TocTymieHne BOJbI B pacTEHUE.

KopeHnsp kak oprad norJoneHust BOJbI.

MexaHu3M NOIIOMEHUS BOJABI KOPHEM U €€ PaJHaIbHBIN TPAHCIIOPT.

MexaHn3MBbl KOPHEBOTO JABJICHHUS, €ET0 OCMOTHYECKHN U HEOCMOTHYECKAE KOMIIOHEHTHI.

OcHOBHbIE 3aKOHOMEPHOCTH MOTJIOLIEHHUS BOJIbI KIETKOM.
OcMoc — sBJICHHUSI, JIeXKAIIUE B OCHOBE IMOCTYTICHUS BOJIBI B PACTCHHUSL.

I'pagueHT BOJHOrO MOTEHIMANA KaK JABMXKYILAsl CHUJla IOCTYIUICHUS U NIEPEIBUKEHUS BOIbI B
CHCTEME «II0YBa-pacTeHue-aTMocdepa», B KJIETKaX, TKaHIX U 1IEJIOM PaCTEHUH.

Hcnapenne Boabl pacTEHUEM.

Omnpenenenue TpaHCIUpalUY, €€ 3HAYCHNUE B KU3HU PaCTECHUSI.

CrtpoeHue ycTbUYHOIO anmnapara JJMcTa. JTanbl yCTbUYHOW TpaHCIIHPaLUH.

@®U3NOIIOTUYECKUE  MEXAHM3MBl  PEryjsiuM  YCTBMYHOM  TpaHCIUpaLMH

(peakuuu Crondenta): THAPOAKTUBHBIC, THIPONIACCUBHBIC, (DOTOAKTHUBHEIC.

Kyrtukynspnas Tpancnupanus, ee 3aBUCUMOCTb OT BHJIa U BO3pacTa pacTeHUs], OT BHEIIHUX
(baxTOopoB.

[IepensurkeHne BOJBI 110 PACTEHHUIO.

Bonanblit 6ananc pacTeHHiA.

Boanslit neguuunt u 3asnanue pacreHuid. @opMbl BOAHOTO JeQULNTA U 3aBsSJaHUS.

IlepensrrkeHue BOABI 110 COCYaM KCUJIEMBI KaK BOCXOSAIIUHN TOK.

HrxHuil 1 BepXHUH KOHIEBBIE JBUTATEIN BOJHOTO TOKA.

Onpenenenne GOTOCUHTE3a U €r0 3HAUCHHE Ha 3eMIIe.

Kocmuueckast poiib 3€J1€HOrO pacTEeHUs.

Poub (hoTocHHTE3a B TIpoIieccaX SHEPTETUUECKOTO M IJIACTUYECKOTO 0OMEHA PaCTUTEIHLHOTO
OpraHusMa.

Wctopus otkpeiTus 1 n3ydeHus porocunresa. Pabotsr K.A. Tumupszena.
CrpykTypHas opraHuzanus GOTOCHHTETHYECKOI 0 annapara.

CtpoeHue JIHCTa Kak opraHa (pOTOCHHTE3a.
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XITOpoIIacThl, X XUMUUYECKHIN COCTaB M YIbTPACTPYKTypa. OHTOrEHE3 XJIOPOIIACTOB.

[MurmenTs!l miacTug. MeToabl pasfesieHus MUTMEHTOB. XJIOPOQWILIbl, MX XUMHUYECKast
CTPYKTYpa, paclipOCTPAHEHNE B PACTUTEIILHOM MUDE.

XuMmudeckue u (pusndeckre CBONCTBa XJIopoduiia.
@D1yopecleHIs U CIIEKTPhI MOTJIOICHHUS.

KapoTuHou1bl, UX XMMHUYECKOE CTPOCHHUE, CIIEKTPHI MmoromieHus. dusnonorndeckas poJib
KapOTHHOHJIOB.

DKOJIOTHYECKOE 3HA4YCHUE CHEKTPAJIbHO-PA3IMUHBIX ¢opM NUTMEHTOB Y
(OTOCHHTE3UPYIOIIUX OPraHU3MOB.
CBeToBbIC U TEMHOBBIE peaKLUHU (POTOCUHTE3A.

[Tornomenne KBaHTOB CBeTa U BO30OYXKIeHHE XJIopoduiuia. DIEKTPOH-BO30YKICHHBIC
COCTOSIHUS TIATMEHTOB (CUHIJIETHOE, TPUILIETHOE).

[Iepenoc sneprun Bo30yxaeHus. dortopusnueckas padoTa.

[lonatue o QoTocMHTETHUECKUX eAMHUIAX U (oTocucremax. PeaknMOHHBIE LEHTPHI,
CBETOCOOMPAIOIINE KOMIUIEKCHI, MOJIEKYJIbI XJI0pO(QHILIA-TOBYILIKH.

DIEeKTPOH-TPAHCIIOPTHAS 1IeMb (POTOCHHTE3A.
CoBmecTHOE (PyHKITMOHHpPOBaHKE NBYX GoTocucTeM. DPheKTsl DMepcoHa.
®doToau3 BOIKI U BhIZEIeHUE Kuciaopoaa. ObpazoBanue BoccranoBienHoro HAJ{®.

ComnpspkeHue TpaHCHOpPTa dSIEKTpOHOB M oOpazoBanus AT®d. @orocuHTeTHYECKOE
dochopunrpoBaHue: HIUKIMUECKOE U HELUKIMYECKOE.

XemuocMmoTudeckas Teopust Mutdena. [IpoxykTel cBeTOBOTO 3Tamna GOoTOCHHTE3A.

dukcaius yriepoaa u 06pa30BaHHe OpTraHHUYC€CKOI'0 BCIICCTBA.
TemHoBas (1)3.33 (I)OTOCI/IHTC33.. I_[I/IKJ'I Kanpsuna. Ero ocHoBHBIE STambl: I(ap60KCI/IHI/Ip0BaHI/Ie,

BOCCTAHOBJICHHE, PeTeHepalusl.
Ca-niyTp (1muxn Xetua-Cioka). Pu3nonoruyeckiue 0Co0eHHOCTH pacTeHuit C4-mmyTH.
CAM-meTabomm3m (MeTaboIN3M IO THUITY TOJICTSHKOBBIX).

®DoTOBIXaHNE.

[IpoxykTel poTocuHTE3a, X pasHOOOpazue. Binsuue BHemHUX (pakTOpoB Ha 0Opa3zoBaHUE
HEepPBUYHBIX TPOIYKTOB (hOTOCHHTE3A.

Okonorust poTocuHTe3a. 3aBUCUMOCTh (DOTOCHMHTE3a OT BHEIIHUX YCIOBHUH M COCTOSIHUS
OpraHu3sMa.

Brusinue Ha (OTOCUHTE3 TEMIIEPATYpPHI, YCIOBUN OCBEIICHUS, COJCPIKAHUS YTIIEKUCIIOTHI,
YCIIOBU MUHEPATbHOTO MUTAHMS, BOJOCHA0XKEHHUS.

®doTtocuHTEe3 U 00111asi IPOAYKTUBHOCTh PACTUTENbHBIX OPraHU3MOB U UX COOOIIECTB.
OO111e 3aKOHOMEPHOCTH AbIXaHus. buosnornueckas posib JbIXaHuUs.

Crnenduka IpIXaHus y paCTCHHH.

Kartanutnueckue CHCTEMBI JIbIXaHUS (nerugporeHassl, OKCHJIa3bl,
OKCHUT€Ha3bl, KapOOKCHUIIa3bl, TpaHchepassl U Ip.).
Ucropus pazButus yueHus o apixaHuu. Teopuu 6uonoruueckoro okuciaenus. Pabotel baxa

u Hannaz[HHa o 6I/IOJ'IOFI/ILIGCKOMY OKHCJICHUIO.
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OcHOBHBIE IMIyTH 1 DHCPICTHUKA AbIXaHU.

OcHOBHBIE ATambl MpoLecca AbIXaHHs: TIUKOIM3, UK KpeOca, 37IeKTpOH-TpaHCIIOpTHAs
LEMb.

OxkuciurensHoe GhochopuiIipoBaHUE.
[TpOoIyKTUBHOCTD JTBIXAHHUSI.

XeMHOCMOTHYECKasl TEOPHsI CONPsDKEHUsT OKucieHus u pochopunupoBanus. OOpazoBaHue
AT® na meMOpaHax MHUTOXOHJIPHUHA.

OHepreTudeckuil 0ajgaHc MIMKOIN3a U a3pOOHOT0 OKUCICHMS.

CyOcTpatsl apixanus. JpixaTenbHbiid KO3 GUIIUCHT.

AJNbTepHATUBHBIE TyTH JIBIXaHUS Y PACTCHUIA.

[TenTo3odochaTHbIil TyTh IBIXaHUS, €T0 XUMH3M U 3HaUYeHUE. | TMOKCUIIaTHBIN ITUKIT.
®uU3HOJIOTUS U FKOJIOTUS JbIXaHUS.

Bnusinue ¢usnonornuecknx ocoOeHHOCTEN Ha JAbIxaHue. [[pIxaHue pa3lIuyHBIX OPraHOB U
TKaHel. MI3MeHeHue bIXaHus B OHTOI'CHE3E.

AmnaspobHoe (OpokeHue) u a3poOHOEe OKUCIIEHUE, X B3aMMOCBSI3b.

Ponb npixanust B oOMeHe BeiecTB.CBs3b ¢ APYTUMH (QYHKIMSAMU KIETKH.

Perynsuus aprxanus.

3aBUCHUMOCTbD JIBIXaHHUS OT KOJIOIMUYECKUX (aKTOpOB (TEMIEPATYpbl, CBETa, MUHEPATHHOIO
nutanus, koHmeHTpauun O2 uw CO2 B BO3Ayxe, OBOJHEHHOCTH TKaHEM,
paszapaxxuTteneil).

Poib pacTenunii B KpyroBopoTe MHUHEPAJIBHBIX JIEMEHTOB B Onocepe.

ITorpeGHOCTH pacTeHuil B 371eMEHTaX MUHEPAIBHOIO TUTAHUS.

CopepxaHue U COOTHOIIIEHHE MUHEPATIbHBIX JIEMEHTOB B TIOYBE U B PACTEHUAX U (aKTOPHI,
UX ONPEIEISIOIINE.

DNIeMEHThI MUHEPAIBLHOTO MUTAHUS, BXOSIINE B COCTaB PACTUTEIHLHOTO OpraHU3Ma.
Knaccudukanus 31eMeHTOB, HEOOXOIUMBIX JIJIsI PaCTCHHH.

. Bzaumopeiictue HOHOB B paCcTCHUU. SIBnenue daHTaroHu3ma HOHOB.
ypaBHOBeI_HCHHLIe pacTBOpPHI.

ITormomenne MUTATEIHLHBIX BEMIECTB U3 MOYBEI.

KopheBas cucrema kak opras norjomeHus MUHEPAJIbHbIX BEIIECTB U BOBI.
MexaHu3MBblI MOIJIOLIEHUS] MUHEPAJIBHBIX 3JIEMEHTOB KJIETKaMU KOPHS.

MexaHn3Mbl KCUIEMHOTOTpaHCOpTa. CUMIUIACTUYECKUH U alloMJIaCTUYECKUN MTyTH.

CBsi3p  TIOTJIOHICHUSI  BEIIECTB C  JKU3HEACATENBHOCTBIO  KIETOK  KOPHS.
DHepreTuveckrue Npouecchl NPy MOMIOMEHUH HOHOB.

Tpancnopr HMOHOB uepe3 IUIa3MaTHUECKyl0 MeMOpany. IlaccuBHBIM nepeHoc.
AKTHBHBIH TPAaHCIIOPT UOHOB.

JBwKymme Cuibl TpaHCIOpTa HOHOB M (OpMBI  MOTPEONIIEMON SHEPIUu.
MexaHu3MBbl TpaHCTIOPTa HOHOB 4Yepe3 MeMOpaHbl: AT®das3bl, pegokc-1eny, HOHHbIE
KaHaJIbl.
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Oco0eHHOCTH TIMTaHWS pACTEHUH B ecTeCTBEHHBIX mouBax.[louBa Kkak cpena
o0UTaHUS pacTEeHUS.

Ponp KOpHEBBIX BBIIENICHHH 7151 YCBOSHHS psja BemecTB. Mukpodaopa mo4Bsl u ee
pOJIb B MUTAaHUU pacTeHuil. Puzocdepa. Mukopusa.

A30THOE uTaHue pacteHui.PU3noNoruyecKas pojib a3ora.

HoctynHble s pacteHuid ¢opmbl a3zoTa. [lyTH BOCCTaHOBIEHUS HUTPATOB B
pactenuu. [IpeBpailieHre a30TUCTHIX BEIIECTB B PACTCHUMU.

buonornueckas  Qukcanmus  a3zoTa.  A30T(QUKCHPYIONIHE  MHKPOOPTaHH3MBI:
CBOOOIHOXMBYIIME ©  cUMOHMOTHMYeckHe  (KIyOeHBKOBBIE).  MeXaHU3MBbI
a30ThUKCaIUH.

A30THBII 00MEH U JABIXaHUC.

KopHeBoe mnuTaHMe Kak BakHEHIIU (akTop ympaBieHHs NPOIYKTHBHOCTBIO H
Ka4eCTBOM ypOrKasl.

OU3NOIOTrHIECKUEe OCHOBBI IPUMEHEHUS YI00PEHUH.

[TonsiTue 0 BOCXOASIIEM UM HHUCXOJALIEM TOKaX BEIIECTB B  PaCTEHUM.
[lepenBuykeHne OpraHUYECKUX BelleCcTB. bmkHuil M ganbHUl  ((I0IMHBIN)
TPAHCIIOPT ACCUMUIISATOB.

118. TpancropTHbIe (OPMBI BEIIECTB.
119. Bo3MOXHBIM MEXaHU3M U PETyJISAIus (GJI0IMHOTO TPaHCIIOPTa.

120. 3aBUCHMMOCTH TpAaHCHOpPTA BEIIECTB OT TEMIIEPATypbl, BOJHOTO pPEXKHUMA,
MUHEPAJIBHOTO NMUTAHUS.

121. JloHOpHO-aKIIENTOPHBIE B3aWMOJICUCTBUA W POJb TPAHCHOPTHBIX CHUCTEM B
UHTETpauy (GU3NOIOTHICCKIX (DYHKIIUH IEJIOTO pacTeHUS.

122. OCHOBHBIE 3aKOHOMEPHOCTH POCTA.
123. Onpenenenne pocra. Tumel pocra 'y pacTeHUH.

124.  Cragum  pocTta  KJIETKHA:  OMOpHOHAJIbHAs, POCT  PACTSIKECHUEM,
muddepeHpoBKa. MexaHU3MbI pOCTa KIETKH.

IIepnonnuHOCTB poCTa.
[Tepnon nokosi. TUMBI MOKOSI: BBIHYX/IEHHBIN U (PU3MOIOTUYECKUH.

MexaHu3Mbl TNepexoja pPacTeHHl B COCTOSAHHE MOKOA. DU3MOIOTHS COCTOSHHUS
IIOKOSI U €r0 3HaYECHHUE.

Perynsauus nokost. CriocoObl MpoOAJICeHUS NOKOS M BBIBOJA PACTEHUH M3 3TOTO
cocrosiHus. Ctpatudukanus U ckapupukanus.

DUTOTOPMOHBI U PETYIATOPHI POCTA.

YpoBHM  perynsuuu  MeTaOoiu3Ma:  BHYTPHUKJICTOYHBIM,  MEXKJIETOUYHBIH,
OPTraHU3MEHHBIM.

Buapl BHYTpUKIIETOUHOH peryisuuu: (pepMeHTaTuBHAs, MeMOpaHHasl U TeHHas, uX
MEXaHHU3MBbI U TPOSBICHHUSL.

Onpeneneane  ¢utoropmMoHoB. Mx obmme cBoiictBa. (OCHOBHBIE — KIIACCHI
(UTOrOPMOHOB: ayKCUHBI, THOOEPENINHBI, IUTOKUHUHBI, a0CLU3HUHBI, STUJIEH.
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132. [Ipumenenne QUTOTOPMOHOB B TIPAKTUKE pacTeHHeBojcTBA. CHHTETHYECKUE
PETYJIATOPHI POCTA U UX UCIOJIb30BaHUE.

133. Pa3Butue pacrennii.Onpenenenne pa3BuTHs pacTEHU.

134. B3anmocBa3b pocTa U pa3BUTHA.

135. Turel OHTOreHe3a y pacTeHUN: MOHOKAPIIUYECKUN U MTOJIMKAPIIUYECKUN.

136. OTtanbl OHTOTEHe3a BBICIIMX PACTEHUIl: SMOPHOHAIBHBIN, FOBEHWIbHBIH, 3PEIOCTH,
Pa3MHOXKEHUS, CTAPOCTU U OTMUPAHMSL.

137. @dwuznonoruvyeckue u Mopdonoruueckue HU3MEHEHUss B TpOIecce pa3BUTHUS
pacTeHui, UX B3aUMOCBSI3b. Perysius npoueccoB pa3BUTHSL.

138. Bremnue nposiBneHus pa3Butus pacteHuid. @enonorudeckue ¢assl.

139. BinsiHME BHENIHMX yCJIOBHI Ha CKOPOCTh PA3BUTHS PACTEHUM.

140. doTomepuoau3M - 3aBUCUMOCTh DPa3BUTHS OT ¢doTonepuona. JTUHHOTHEBHBIE,
KOPOTKOJHEBHBIE U HEUTPAJIbHBIE 110 OTHOLIEHUIO K JUIMHE JAHS PACTEHHUS.

141. l'opmonanbHass Teopusi 1BereHuss M.X. YailnaxsHa. aeTepMuHaLMs ToJia Yy
pacTeHuil.

142. OO0m1e BOMPOCHl YCTOMYUBOCTH PACTEHUH K a0MOTHYECKUM (DaKTOpaM CpeJIbl.

143. M3MeHYMBOCTB HKOJIOTHUECKUX (DaKTOPOB HA 3eMJIE U €€ IPUUYHHBI.

144. CriocoOBbI 3alUThl M HAJEKHOCTh PACTUTENbHBIX Opranu3MoB. ['omeocra3. Tumsl u
BU/Ibl YCTOMYHUBOCTH PACTECHUIA.

145. Mopo30yCTOHYMBOCT U 3UMOCTOMKOCTH  pacTeHuid. Mopo30ycTOHYMBOCTH
pacTeHuil.

146. 3UMOCTOHMKOCTh KaK YCTOMYUBOCTh PACTEHUIN K KOMIUIEKCY (paKTOPOB.

147. X0J1010yCTONYUBOCTD TEIJIOIFOOUBBIX PACTEHUH.

148. 3acyx0yCcTOHYMBOCTh pacTeHnid. DU3MOTOTUUECKHE OCHOBBI OPOIICHHUS.

Texymuil KOHTPOJIb MPOBOJUTCS CUCTEMATHYECKM B Yachl AyAUTOPHBIX 3aHATHH WIN BO
BpeMs ayJUTOPHOW CaMOCTOSITENTLHON paboThl oOydaronuxcsi. PyOexHbIi KOHTPOJIb MMPOBOAUTCS C
MOMOIIbIO  OTJENbHO pa3pabOTaHHBIX OLEHOYHBIX cpeacTB. [IpoMexyTouHbII KOHTPOJIb
OpPraHU30BBIBACTCS HA OCHOBE CYMMHUPOBAHMS JAHHBIX TEKYIIEro U pyOeKHOTO KOHTPOJIS.

Kpurepun oneHkn npomMe;kyTouHoi arrectanum B ¢gopme IK3aMeHa

Tabnuua 6.3.
Ouenka XapakrepucTrka Tpe0OBAHNH K pe3yJibTaTaM aTTrecTauuu B popme
IK3aMeHa
«OTIu4HO» Teopernueckoe copepkaHue Kypca OCBOCHO IIOJHOCTBIO 0e3 Tpo0enos,

CUCTEMHO M TJyOOKO, HEOOXOIWMBbIE TMPAKTHUUECKHE HaBBIKM pabOThI C
OCBOCHHBIM MarepualioM chopMHpOBaHBI, BCE MPEAYCMOTPEHHBIC pabdoueit
y4eOHON TTporpamMMoi yueOHbIC 3a/IaHMsI BHITIOTHEHBI 0€3yNpevHO, Ka4eCTBO UX
BBITIOJTHCHHSI OIIEHEHO YHCIIOM OaJIOB, OJM3KUM K MAKCHMYMY.

«XoporIo» Teoperndeckoe coiepkaHHe Kypca OCBOSGHO B IeioM 0e3 TpoOesos,
HEOOXOJIUMbBIC TIPAKTUUCCKUE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEPUATIOM B
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OCHOBHOM C(OPMHPOBAHBI, MPEIYCMOTPEHHBIE paboueil y4eOHOW mporpaMMoii
yueOHbI€ 3aJIJaHUS BBIIOJHEHBI C OT/AE€IbHBIMU HETOYHOCTSAMHU, Ka4eCTBO

BBIIOJIHEHHS OOJIBIIMHCTBA 3aJaHUH OIEHEHO YHCIOM OaylyIoB, OJIM3KUM K
MaKCHUMYyMYy.

«Ynosnersop | Teopernyeckoe coaepixaHue Kypca OCBOCHO OOJIbIIEH 4acThiO, HO MPOOEsBl He
UTEIBHOY HOCSAT CYIIIECTBEHHOI'O XapaKTepa, He0OX0AUMBIE MPAKTHUECKUE HABBIKA PabOTHI
C OCBOGHHBIM MaTepHajJOM B OCHOBHOM C(HOpPMHPOBAHBI, OOJIBIIMHCTBO
NPeIyCMOTPEHHBIX pabodeld yueOHOM mporpamMMmol  y4ueOHBIX  3aJdaHUM
BBITIOJTHEHBI, OT/ICJIFHBIC U3 BHINOJTHEHHBIX 3aIJaHUN COIEpIKAT OLIHOKH.

«HeynosnerB | Teopernyeckoe copepskaHue Kypca OCBOEHO YAaCTHYHO, HEOOXOJUMBIC HABBIKH
OpUTENTLHO» | paboThl HE CcPOpMHUpPOBAaHBI WKW CHOPMHPOBAHBI OTACIBbHBICE U3 HUX,
OOJBIIMHCTBO TMPEAYCMOTPEHHBIX paboueld y4yeOHOW mporpamMmoi y4eOHBIX
3aJJaHUIl HE BBIMOJIHEHO JHOO BBHINOJHEHO C rpyObIMU OMIMOKAaMHU, KaueCTBO HX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM OalioB, OJM3KUM K MUHUMYMY.

7. YueOHO-MeTOOAMYECKOE H MaTepHAJIbHO-TEXHHYECKOe obecrevyeHHe TUCHHUIIMHBI
(MoayJis1) «Pu3N0JI0rus paCTEHUIN»

7.1. Y4eOHas quTeparypa:
a) OCHOBHAsI JIUTEepaTypa:

1.Ky3neuos Ba. B., JImutpueBa I'. A. ®usmnonorus pacrenuit. B 2 . T. 1 :— 4-e uzn,,
nepepab. u gon. — M. : M3parensctBo KOpaiit, 2016. — 437 c.

2.Mensenes C.C. Owusmonorus pacteHuid: yueOHas jureparypa Jjuist BY3oB. — wu3m.
bEXBIletepbypr, 2013. - 512.

3.ITankparoBa E.M. ®u3nosorust pacTeHuii ¢ OCHOBaMH OMOJIOrMYECKON XUMUH: yueO.1moc.
1st By30B.- M.: Komoc, 2011.

4.Ilonesoit B.B. ®usnonorus pactenuii. M.: Beiciias mkona, 1989.

5.Xammesa JI.C. Masblit npakTukyM 1o ¢pusnonoruu pacrenuit. Hazpans, 2013. 138 c.

6. Axymkuaa H.U. ®usnonorus pacteHuii : y4e0.A4Ji1 CTYyIEHTOB BY30B, OOYYArOIIMXCS IO
cnermanbHoct 032400 «buonorus» / H.M. Sxymkwmna, E.}O. baxtenko. — M.:
I'ymanutap. uza. nentp BJIAJIOC, 2005. — 463 c.

0) MOMOJIHUTEJIbHAS JINTepaTypa:

1. BukropoB JI.Il. Manblii npaktukym no ¢usuonoruu pactenuii. M.: Boicmas mixona,
1983.

2. TI'pun H., CraytV., Teiinop . buonorus: B 3 . M.: Mup, 1990.
3aypanos O.A. Kpatkuii kypc Onoxumuu u ¢puznonorun pactenuid. Capanck, 1995.

4. 3aypamoB O.A. JlabopaTopHblii NpakTHKyM 10 Kypcy "®dwusumonoruss pacTeHUH U
ouonornueckas xumus'". Capanck, 1991. 52 c.

Kysnenos B.B., /Imutpuesa I'.A. ®usnonorus pacrenuid. M.: Boicimas mikosna, 2005.

Pyoun B.A. Kypc ¢usnonoruu pacrernid. M.: Beicmast mkomna, 1976.


http://myefe.ru/mybook/sort/1306796?by=sid
http://myefe.ru/mybook/sort/1306796?by=sid
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7.2. UutepHer-pecypenl http:/fizrast.ru/sitemap.html http:/www.don-
agro.ru http://xn-80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/
(PI'b)  http://elibrary.rsl.ru Hayunas osnekrpoHHass Oubauoreka
http://elibrary.ru/default.asp Poccuiickas HannonagpHas OubIMoTEKA
http://primo.nlr.ru___ http:/nbmgu.rudnexkrponHas  OubaMoTEKA

Poccwuiickoii rocyaapcTBEHHOM OUOIHOTEKH

7.3. IIporpammHoe odecnieuyeHue

YHuBepcurer oOecriedeH HEOOXOJWMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO H  CBOOOJIHO
pacIpoCcTpaHseMOro MporpaMMHOro 00ecreyeHns, B TOM YUCIIe OTE€YECTBEHHOIO MTPOU3BO/ICTBA.

Kaxapiii oOyvaromuiics B TEUYeHHUE BCEro mepuoja oOydeHHs 00ecredeH HHIMBUIYaTbHBIM
HEOTPAHWYCHHBIM  JOCTYIIOM K  DJICKTPOHHON  WH(MOPMAIMOHHO-00Pa30BaTEIBLHOM  cpefie
YHUBEpPCUTETA W3 JIO00OM TOYKHM, B KOTOPOM HMMeEEeTCs JOCTyn K HWHGOPMAIMOHHO-
TEJIEKOMMYHUKAILIMOHHOMU ceTu «HTepHeT» KaKk Ha TepPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcurer o00ecrneyeH CIEQYIOIUM KOMIUIEKTOM  JIMHIEH3MOHHOIO  MPOTrPaMMHOIO
obecrieueHusl.
1. JIunieH3MOHHOE pOTrpaMMHOe oOecrieueHue, ucnosbyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii komruiekc MMUC “Busyansnas Ctynusa TectupoBaHus’”

1.4. AatuBupycuoe [10 Kaspersky endpoint security
1.5. CnpaBouHo-nipaBoBast cucrema “T'apant”

Hap;my C TpaAUOUOHHBIMH MU3AAHUAMHU CTYACHTBI W COTPYAHUKH HMCHOT BO3MOKHOCTbH
MMOJIb30BAThCA SJICKTPOHHBIMHU NOJTHOTCKCTOBBIMU 0a3zamu JaHHBbIX:

Tabnuuya 7.1.
Ha3zBanue pecypca CcepLika/moctyn
OnektpoHHass Oubnuoreka ownnaiH «EguHoe oxHO K| http:/window.edu.ru
00pa30BaTENLHBIM peCypcam»»
«O6pazoBaTenbHbIi pecypc Poccun» http://school-collection.edu.ru

OenepalbHbIl  00pa3oBaTeNbHBIN MOPTAN: YyupexaeHusd, | http:// www.edu.ru —
nporpammel, craiaaptsl, BY3b1, Tectol EI'D, THA

®denepanbHbIi HEHTP HHPOPMAITMOHHO-00Pa30BaTENbHBIX http://fcior.edu.ru_-
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJIEHTA". DOnekrponnas | http:/polpred.com/news
OuOIMOTEKa TEXHUYECKOTO By3a

W3nparenscTBO «JIaHby. DNEeKTPOHHO- http://www.studentlibrary.ru -



http://www.studentlibrary.ru/
http://polpred.com/news
http://fcior.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
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OMOIMOTEYHAs CUCTEMa

Pycckas BupTyanbHas Oubnmoreka http://rvb.ru —

W3narenscTBO «JIaHpy. DIIeKTPOHHO- http://e.lanbook.com -

OubIMOoTEYHAs CUCTEMa

ExxenenenpHUK Hayku u oOpazoBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AxaneMus» s/Index.htm

Hayunas snextponnas 6ubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHOo-0nbmoTeyHas cucrema [IPRbooks http://www.iprbookshop.ru -

DNIEeKTPOHHO-CTIPaBOYHAsI CHCTeMa JOKyMEHTOB B cdepe| http://www.informio.ru

obpazoBanus «HPOpMEIO»

HNudopmanmnonHo-nipaBoBas cuctema «["apanT» CereBast Bepcusi, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOpPaTHBHOU
cetu Uurl'y

DneKTpoHHO-0ubInoTeuHas cucreMa «FOpaim» https://www.biblio-online.ru

7.4. MarepuaibHO-TeXHHUYECKOEe oOecneyeHHe Y4eOHOH  IMCUHMIJIMHBI/MOTYJIsI

«®u3n0JI0TUs paCTeHH»
MatepuaibHo-TeXHU4YecKkasd 0a3a yHHMBepCHTETa IO3BOJsIET oOecrneyrBaTh KayeCTBEHHOE
MPOBEJICHUE TEOPETUUECKUX U MPAKTUUECKUX 3aHATH.
[lepeuenbr HEOOXOTUMBIX TEXHUYECKMX CPEICTB OOYYEHHS, HCIOJIB3YEMBIX B YyueOHOM
nporecce sl OCBOCHUS TUCIUTUTUHBI « DU3UO0JIOTHS PACTEHUI» !

~ KOMITBIOTEPHOE W MYJIBTUMEIUIHOE 000pyI0BaHHE;
~ BUJICO- U ayJMOBU3YyaJIbHBIC CPEICTBA OOYUCHUS U JIp.
Hcnonszyemoe ol1iee 1 cienuain3upoBaHHOE YdeOHOe 000pyI0BaHNEe, HANMEHOBAHUE
CTCIMAM3UPOBAHHBIX ayIUTOPHA, KAOMHETOB, JTA0OPATOPUH C IEPEIYHEM OCHOBHOTO
71a00paTOpHOro 000PYIOBaHMSA, CPEACTB U3MEPUTEIILHONW TEXHUKHU MPUBEACHBI B Ta0I. 7.2.

IlepeyeHb TEXHUYECKHX CPEACTB, HCMOJIb3yeMbIX MPH OCYIIECTBJICHUHU

06pa30BaTeJ’le0F0 nmpouecca mo IMCHUIIJIMHE

Tabnuua 7.2.
No Hymepanus
i IlepeyeHb OCHOBHOTO 000PY10BAHMS pa3aesioB/TeM
AUCHMILIMHBI
JlaGopartopust aHaTOMHHU, (PU3UOIOTHU U SKOJIOTUU PACTCHUN KaOUHET

L] Ned05 1-9

2. | Uenrpudyra 4

3. [Ipoexnuonnas ycranoska «Ksagpa» 250X, 3M (1 mr.) 1-9

4. | Komnsroreps! (2 mir.) 1-9

5. | Mukpockorsl 6uHOKYyIsipHble Mukpomen 1 Bap. 2-20 (6 mT.) 2-9

6. | Dnekrponnsie nabopatopusie Becbi CASMWP-300H 2-9

7. | pH-meTphI 5
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8. | XUMHUYECKHE PEaKTUBBI 2-9

JlaGopaTopHas mocyaa (mpeaMeTHbIE U TOKPOBHBIE CTEKIIA,
IIpenapoBajibHbIE UIJIBI U 1. )

Pabouast mporpamma aucuumuiiHbl «DU3HOIOTHS PACTEHUN» COCTaBIIEHA B COOTBETCTBUU C
tpeboBanusimu GI'OC BO mno wnanpaBnenuto noarotoBku 06.03.01. buosorusi, yTBep>kIeHHOTO

npuka3zoM MunucrepcTBa oOpasoBanus 1 Hayku Poccuiickoit denepanmu ot «7» aBrycrta 2020 .
Ne 920 .

[TporpaMmmMy cocTaBuia:
K.0.H., noneHT kadenpsl ouogornu _ JI.C. Xammuesa

(,HOJI)KHOCT]:, <I>.I/I.O.)

[Iporpamma ogo0pena Ha 3acenanuu kadeapsl «bronorusp
[Tporokon Ne 9 ot «21» utons 2023 rona

[Iporpamma oroOpeHa YueOHO-METOJMUECKUM COBETOM XUMHUKO-OMOJIOTHYECKOTO (haKyIbTeTa
[Iporokon Ne 9 ot «23» urons 2023 roga

[Iporpamma paccMoTpeHa Ha 3aceaHuM Y 4eOHO-METOIMYECKOTO coBeTa YHHUBepcutera [IpoTokon
NelO ot «28» nrons 2023r.
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CaeneHnnsi 0 nmepeyTBep KACHUH NPOrPaMMbl HA 0YepeIHOi Y4eOHbIN roJ M perucTpanun
U3MEHEeHU

VY4eOHbIit Pemrenue BHecennrle n3MeHEHNA IMonmuce 3aB.

roJ Kageapsl kadenpoit
(Ne mporoxomna, xara)
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