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1. Ilesin ocBOEHHS TUCHMILIUHBI
Lenstmu ocBOGHUST AUCUMITINHBI (MOAYIsT) «PU3MOJI0T U PACTEHHI» SIBIISIOTCS:

- TIOJTY4E€HHE TIOJIHOTO MPEJCTaBICHUS O PACTCHUHU KaK O KMBOM OpPraHU3ME CO BCEMH
0COOEHHOCTSIMH €T0 CTPOSHHS M (PYHKIMH, MPUCYIINX )KHBOMY OPTaHU3MY, HaXOSAIIEMYCs B
IMOCTOSTHHOM B3aUMOJICHCTBUH C OKPYKAIOLEH CPEeIoif;

- U3y4EHHUE IPOLECCOB, IPOTEKAIOUMX B PACTUTEIBHOM OPraHHU3ME Ha KJIETOYHOM,
TKaHEBOM, OPraHHOM M OpPraHM3MEHHOM YPOBHSX, MX B3aMMOJIEUCTBHUM M 3aBHCHUMOCTH OT
BHYTPEHHUX U BHEUTHUX (DaKTOPOB.

dopmupyeMble  TUCHMIUIMHON JAHHOM

3HaHUuA u YMCHUA

00pa30BaTeNIbHOM MpPOrpaMMbl K BBINOJHEHUIO CIEAYIOUIMX OOOOLIEHHBIX TPYAOBBIX (QYHKIMH
(TpylOBBIX (QYHKIIHIT):

TOTOBAT BBIITYCKHUKA

Kon n O06001IeHHbIEe TPYIOBbIE (PYHKIINH Tpynosbie pyHKIMHU
HauMMEHOBaHHE Kon HanmenoBaHue | YpoBeHb HaunmenoBanue Kon | YpoBenn
npodecCHOHATBLHO KBTI (moxypose
ro cTaHjgapra HKALAH Hb)
KB Gu
Kaluu

01.001 ITeparor ITeparormueckas OOuenenaroruyeckas A/01.6
(meparormueckas T TEIBHOCTD 110 ¢bynkius. O0yueHue 6
NeATeIbHOCTh B MIPOEKTUPOBAHUIO U BocHnTaTenbHas AJ02.6
JAOLIKOJILHOM, peanu3anun —— 6
HAYAJIbHOM 00pa3oBaTeILHOTO
0011eM, 0CHOBHOM A Tporrecca
o01IeM, cpeaHeM 00pa3oBaTeILHBIX 6 PazBuBaromas A/03.6
o01IeM OpTaHU3aIHIX JIeSITeITbHOCTD
00pa3oBaHuH) JIOIITKOJIBHOT O,
(BocnmuTaTeNb, Ha4yaJbHOTO OOIIET0, 6
yY4HUTEIb) OCHOBHOT'O O0IIIETO,

CpemHero obIero

00pa3oBaHUS

Ilegarornueckas [leparoruueckast

TESITETFHOCTD TI0 JIeSITeITBHOCTD o

MIPOEKTUPOBAHUIO U peanu3anyu mporpaMmm

B | peammsamun 6 ocHOBHOTO 1 cpeanero | B/03.6 6

OCHOBHBIX obmiero odpa3zoBaHUs

o01meo0pa3oBaTehH

BIX TIPOrpamMM
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15.004 MoHuTOpHHT [TpoBeneHue D/03.6 6
Crenuajaucr mno BOJHBIX MOHHUTOPHHTA CPEJIBI
BOJTHBIM OMOJIOTHYECKUX 00UTaHHs BOIHBIX
6H0pecypcaM u PECYPCOB U CPEAbI UX OHOIOTNYECKHX
oOuTaHus u peCypCoB 1o
AKBaKyJIbTYPE TUIPOOHOIOTHYECKUM
yIIpaBJICHHE HMH
D 6 [IOKA3aTeIsIM B
mporecce
OIEPaTUBHOTO

YIIPaBJICHUS BOJHBIMU
O6uopecypcamu u
o0BeKTaMu
aKBaKyJIbTYPbI

2. Mecto mucuuninabl B cTpyktype OIIOII BO 6akanaBpuara

Juctunnuna «®U3HONOTHS PACTCHHI» OTHOCUTCS K JUCHUIUIMHAM OO0s3aTEHbHOM YacTH
OCHOBHOM Tpo(dhecCHOHaTBLHON 00pa3oBaTeIbHON MPOTpaMMbl OakajgaBpuaTa IO HAMpPaBICHUIO
noarotoBku 06.03.01. «buonorusy», nyyaercs B 6 cemecrtpe.

JUis  M3y4YeHHs JTUCHUIUIMHBI «DU3HONOTHS PACTCHHI» CTYIACHTY HEOOXOJMMBI 3HAHUS IO
O0OTaHHKE, OPraHUICCKON XUMHH, ONOXUMHH, (PU3UKE.

®U3MONOTHS PACTCHUN SIBIAETCS MPEAIIECTBYIONEH AUCUUIUIMHON Il M3Y4YEHUs CIEeIHaTbHbBIX
JUCLMIUIAH: METOIbI MOJIEBBIX OMOJIOTHYECKUX MCCIEI0BAHUM, SKOJIOTHUS PACTEHUH.

Cesi3b THCHMIUIMHBI «DU3MOJIOTHS PACTEHHID» € MPeIeCTBYIOIMMI JTUCHUIIMHAMHA H

CPOKHU MX U3y4YeHUusl

Tabnuuya 2.1.
Kon JAMcuMniInHbI, NnpeaecTBYIIHe TUCHUIIHHE Cemectp

JUCUMIUIAHBI | «DU3MO0JI0THS PACTEHUII»
b1.B.16 AnaroMust © MOPQOJIOTHS paCTCHHIA 1
b1.0.12 OO61ast ouoorust 1,2

OO01ast XuMus 1
b1.0.10.01

Buoxumusa 4
b1.0.17.03

Opranudeckast XuMus 2
51.0.10.02

dusuka 2
51.0.09
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Cas3b JUCHHUILIMHBI «PHU3H0JI0ruA paCTeHHﬁ>> C mMOCJICAYROIIUMHU TUCHUIIIMHAMHA U CPOKHA

HX U3yYCHUSA

Tabnuuya?.2.
Kon JAucuuniuebl,  ciaeaywiiue 3a aucuumiuHoii | Cemectp
JMCHUILUTHHBL | «Du3H010THsI pACTEHHID»
b1.0.27 OCHOBBI pallMOHATIBHOTO MPUPOIOTIOTE30BAHUS
b1.0.17.02 buoduszuka

CBs3b JUCHHUILIMHbI «DU310J10Trusa paCTeHHﬁ>) CO0 CME/KHBIMHU JHCHUIIJIMHAMMU

Tabnuuya 2.3.
Kon JAucuuninebl, CMeKHbIE ¢ JUCHUILIMHON Cemectp
AUCUMILUIAHBI | «DPU3HO0JI0TUS pacTeHui»
b1.B.01 duroreorpadus 6
b1.B.07 PactuTenbHBIN Opranu3M U cpenia 6

3. Pe3yabTaThl 0CBOCHUS I CHUIIHHBI (MOXYJIs1) «DU3HO0JIOT UL PACTEHUID)

[Iponiecc wu3ydyeHHs IUCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CJEAYIOIINX
komrereHui B cootBeTcTBUU ¢ ®I'OC BO 1o naHHOMY HanmpaBJICHHIO:

Tabnuya 3.1.
Kon | HammeHoBaHue Nuaukarop qocTuskeHust B pe3yabrare ocBoeHus
KomIe | KOMIeTCHIMH KOMIIeTEHIIUM AUCHUILIMHBI 00yYaromuiics
TeHIH JMOJIKeH::
U

YHauBepcanbubie komnereHuuu (YK) 1 MHAUKATOPBI UX JOCTHXKEHUSI:

YK- 1. Cnocoben YK-1.1. Anannsupyer | 3HaTh: OCHOBBI KDUTHYECKOTO aHAIN3a H
OCYLIECTBJIATh OUCK, | 3ajady, BBIICTISSA ee | cuHTe3a MHPOpPMANHU. Y MeTh: BEIICIAT
KPUTHYECKUI aHa/Iu3 0a30BbIEe COCTABIISIONINCE; 0a30BbIE COCTABIISIONINE ITOCTABIIEHHBIX
H CMHTE3 3a7a4. Bnagers: Merogamu aHanmusa
uH(popmanum, Y CHHTE3a B PEIICHUH 3a/1a4.

NpPUMEHSATH
CHCTEMHLIH ITOAX0 YK-1.3. Ocymectisier| 3HATh: UCTOYHUKH MHPOPMAIIHH,

AJIA pelIeHusA

nouck  uHpopMamuu [y TpeOyeMOoi Ui pelieHus ToCTaBIeHHOH
MOCTABJICHHBIX 32/124

peuicHus, IIOCTaBJICHHOH| 3aJadymu.
3ala4iu 110 pa3InIHbIM YMeTh. UCIONB30BATh Ppa3JIMYIHBIC
THUIIaM 3aIIpOCOB; THUIIBI TOMCKOBBIX 3aIIPOCOB.

BuiageThb: ciocOOHOCTHIO ITOKCKA
uH(popmaLuH.
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YK-1.5. PaccmarpuBaer u
npeagaracT BO3SMOXKHBIC
BapUaHTHI PELICHUS
MOCTaBJICHHON 3a/1a4H,
OLICHUBAsI UX JIOCTOMHCTBA U
HEJIOCTATKH.

3HaTh: BO3MOXKHBIC BAPUAHTHI PEIICHUS
TUIUYHBIX 3a/1a4.

YMeTh: 000CHOBBIBATh BAPHAHTHI
peLIeHU MOCTaBICHHBIX 3a1a4. Biagers:
CIOCOOHOCTBIO MpEJIaraTh BApHaHThI
pelIeHus TOCTaBICHHON 3a1auu U
OIICHHBATh UX JOCTOMHCTBA

Y HEJIOCTATKH.

Oomenpodeccuonanbublie komnereHuuu (OIIK) u unaMKATOPBI MX JOCTUKEHUS

OIIK-

Cnoco0eH NpUMeHSATh
NPUHIUIIBI CTPYKTYPHO
(pyHkumMoHaIBLHOM’
OopraHu3amnum,
HCIO0JIB30BaTh
¢usnonoruyeckue,
HHUTOJIOTHYECKHE,
OMOXMMHYECKHE,
onodusnyeckune
MeTOAbI aHAJIM3a I
OIl€eHKH M KOppeKINH
COCTOSIHMS KMBBIX
00BHEKTOB H
MOHHMTOPHHIA CPeAbl UX
oduTaHus

OIIK-2.1. Opuentupyercs B
COBPEMEHHBIX
METOANYECKUX MOIX0/aX,
KOHIIEIINAX U TpobiemMax
(hM3HONIOTHH, IIUTOJIOTHH,
ouoxumMun, Onohu3nKH,
3HAET OCHOBHBIE CUCTEMBI
JKA3HEOOECTICUCHHS U
TOMEOCTaTHYECKOMN
PEryJISALNHN JKA3HEHHBIX
(byHKIUH y pacTeHul U 'y
JKMBOTHBIX, CITOCOOBI
BOCIIPUATHS, XPAaHCHUS U
nepeaayu HHGOpPMaIIHH;

3HaTh: OTIMYUTEILHBIE OCOOEHHOCTH
pacTUTENIbHBIX 00BEKTOB;
OTJINYHUTEIIbHBIE 0COOEHHOCTH

Pa3NUYHBIX JKU3HEHHBIX (OPM IKUBBIX
OpPraHu3MOB; Pa3HOOOpa3ue U MPUHIIHIIEI
uaeHTHQUKAIMK ¥ KiaccHupUKaIuu
pacteHuii, TpuOOB M TPUOOITOTOOHBIX
OpPTaHU3MOB;

YMerb: BbIAEHATH JUATHOCTUUYECKUE
MPU3HAKH, ONPEACIATh M OIKCHIBATH
MIPENIOKEHHBIN 00BEKT;

apryMEHTHUPOBATh IMONyYCHHBIE 3HAHUA
Mpu OOCYXIEHUN BOIPOCOB, CBSI3AHHBIX

c npooieMamMu OMOJIOTHIECKOTO
paszHooOpasus;
Buanern: OCHOBHBIMHU METOJIaMU

paboThI ¢ OMOJIOTHYECKUMH O0HEKTaMU B
MOJIEBBIX
1 /v 1abopaTOPHBIX YCIIOBHSAX.

OIIK-2.2.  OcymiecTBusieT
BBIOOD METOJIOB,
aZICKBaTHBIX [UISl pemIeHUs
HCCIIEIOBATENbCKON 3ajjaun

BBISIBIISITH CBSI3U
(huzmonornyeckoro
COCTOSIHMSI ~ OOBEKTa  C
(hakTopamMu  OKpy>Karorei
cpepl;

3HaTh: MeTonbl (DU3MOJIOTHH PACTECHUH,
TIPUHIIATIBI " pasperraromue
BO3MOXKHOCTH MHKPOCKOITHYECKUX,
OMOXMMHUYECKIX W (PU3UKO-XUMHYECKHX
METOJIOB M3YYEHHsI PACTHTEIBHBIX KIIETOK
Y TKaHed, PaKTOPbI OKPYKAOIIEH Cperbl;
YmeTh: MIPUMEHSTh OCHOBHBIE
OMONOrMYecKue METOABl aHajW3a W
OLIEHKH COCTOSIHHS JKMBBIX CHCTEM IMpH
BO3JCUCTBUM HAa  HUX  Pa3iIMYHBIX
(haKTOPOB OKPY>KAFOIIEH CpEIbI;
Baaners: KomriekcoMm J1aboOpaTOPHBIX
METO/IOB WCCIIC/IOBAHUH; COBPEMEHHOM
anmapatypod W 00OpyIOBaHHEM IS
BBITIOJTHEHUST (PU3HOTOTHIECKUX
WCCIICZIOBAHUN;  METOJaMH  W3YYEHHS
(YHKIIMOHATBHOTO COCTOSTHUS
OpraHu3Ma; MPECTaBICHISIMH 00
OCHOBHBIX  TIpHeMax  HCCJIEJOBAHHMA
KIIETKHY; (bHU3HONTOrNIeCKON
TEPMUHOJIOTHEH, METOJAMH aHAIIN3a U
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OLICHKH COCTOSAHUSA KUBBIX OPraHU3MOB,
MCTOAaMHM aHaJIM3a U OICHKH COCTOSHHA
JKHUBBIX CUCTEM.

OIIK-2.3. [Ipumenser
3KCIEPUMEHTAIILHBIC METOIBI
JUTSI OLICHKH COCTOSIHUS
JKHBEIX OOBEKTOB.

3HaTh: TEOPETHYECKHE  OCHOBBHI W
NpaKTUYeCKOe TMpHUMeHeHne Hauboree
pacrnpocTpaHeHHBIX XUMHYECKUX,
(U3NKO-XMMHUYECKHX METOJIOB aHaJIN3a;
COBpPEMEHHBIE  METOABl  PaboOTBl ¢
00bEKTaMU MHUPOBOTO TeHO(OH A KHBBIX
OpraHU3MOB;

YMeTb:  TNPUMEHATH  COBPEMEHHbBIE
JKCIEPUMEHTAIBHBIE METOABl paboT ¢
OHOJIOTHYECKUMU o0BbeKTaMu;

XapaKkTepu30BaTh  OCHOBHBIE  (DOPMBI
IKCIIEPUMEHTA;

Baanerp:  HaBblkamMu  paboOTBHI  C
COBPEMEHHOMU anmnapaTypou;
COBPEMCHHBIMU METOdaMH HU3YUYCHUA
PaCTUTEIIBHBIX U )KUBOTHBIX 00BEKTOB.

OIIK-

Cnoco0eH
HCI0JIb30BATh MEeTOAbI
coopa, oopadoTKH,
cUCTEMATH3AIUH U
npeaAcTaBIeHUus
110JICBOM U
JabdopaTopHoii
uHdopmanuu,
NPUMEHATHb HABBIKH
padoThI ¢
COBpEMEHHBIM
o0opynoBaHueM,
aHAJIU3NPOBATH
NoJy4eHHbIe
Pe3yabTaThl

OIIK-8.1. IIpumensier
OCHOBHBIC THITBI
IKCIEAUIMOHHOTO U
1a60paToOpHOTO
o0opynoBaHus, 3HAET
0COOCHHOCTH BBEIOPAHHOTO
00bekTa MpoheCCHOHAIBHOM
JIESITEILHOCTH, YCIOBHSI €0
colepykaHus v pabOThI ¢ HUM
¢ yueroMm TpeboBaHMit
OHODITHUKH;

3HaTh:  TpUHOUNBL  pabOTHI

JabopaToOpHOro 000pymOBaHUS;
(byHKIIMOHATBHBIE BO3MOXKHOCTH
anmnapaTypsl;

YMeThb. HCIONB30BaTh COBPEMECHHYIO
arnmnapatypy B Ja00OpaTOPHBIX M IOJIEBBIX
YCIOBUSAX ISl M3YYCHUS PACTHTEIBHBIX
00BEKTOB;

Baanern: nHpOopMaIuei o
UCIIONIb30BaHUIO OCHOBHBIX  THIIOB
JabopaToOpHOro 3 TTOJIEBOT'O

000pYIOBaHYSI, METOJJAMH UCCIICIOBAHUS
JKUBBIX ~ CHCTEM,  MaTeMaTHYECKUMHU
MeToJaMi 00pabOTKH pe3yIbTaTOB.

OIIK-8.2. Aranmuzupyert u
KPUTUYECKU OIICHUBAET
pa3BHUTHE HAYYHBIX UICH, HA
OCHOBE UMEIOIINXCS
pEecypcoB, COCTaBIISIET IUIAH
pelIeHust TOCTaBICHHON
3aJ1a4yM, BEIOMpaeT
MOJUPHUIAPYET
METOJMYECKUE IPUEMBI;

3HaThb: OCHOBHBIE METOBI
CTaTHCTUYECKOH 00pabOTKH pe3ynbTaToB
UCCIIeIOBAHNS; KpUTEpUU ux
CPaBHUTEIBHON OLICHKU;

YMeTb: OCYIIECTBISITH BBIOOp criocoba
npeAcTaBiIeHUs HHPOPMALK B
COOTBETCTBHHU C IIOCTaBJIIEHHOH 3amadveii;
Buiagerb: HaBBIKAMHM — HMCIIOJIB30BAHUS
MPUOOPETEHHBIX 3HAHWA W yMEHUH B
MPAaKTUIECKON JeATeIbHOCTH u
MIOBCEIHEBHOM JKU3HH.

OIIK-8.3. Ucnons3yer
COBpEMEHHOE
000pyIOBaHUE B MTOJIEBBIX U

3HaTh: (QYHKIMOHAJIBHBIE BO3MOXKHOCTH
COBPEMEHHOW  ammapaTypbl;  IpaBUId
TEXHUKH O0€30I1aCHOCTH; YCTPOHCTBO U
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71a00paTOPHBIX YCIOBHSIX, TPUHIUITBI paboThI UCTIOJIB3YEMOT O
rpaMOTHO  OOOCHOBBIBAET 000pyIOBaHHS;
IMOCTAaBJICHHBIE 3aJayd B Ymern: HCIIOJIb30BAaTh  COBPEMCHHYIO

KOHTEKCTE€ COBPEMEHHOI0
COCTOSIHUS poOJIeMBl,
UCIIONB3YET
MaTEMATUYCECKUE METOAbI
OLICHUBAHUA THUIIOTE3,
00paboTku
OKCIICPUMECHTAJIbHBIX
JaHHBIX, MATEMATHYCCKOI'O
MOJICIUPOBAHUSI
OHMOJIOrMYECKUX MPOIIECCOB
U aJIeKBaTHO OIICHUBAET
JIOCTOBEPHOCTh u
3HAYMMOCTh ITOJIYYCHHBIX
PE3YJIbTATOB.

anmaparypy B JJaOOpaTOPHBIX M TIOJEBBIX
YCIOBUAX A HWU3YUCHHA CTPOCHUA U
(hU3UOIOrHIECKOTO COCTOSTHUS
PaCTUTCIILHBIX OPTaHN3MOB;

Bnaners: uHpopMauen o
HUCITIOJIB30BAHUIO OCHOBHBbIX THUIIOB
nmabopaTopHOro u MIOJIEBOT'O
000pyOBaHMsI, METOJAMH HCCIIEIOBaHUS
JKUBBIX CHUCTEM, MaTEMAaTNYE€CKUMHU
MeToJaMu  oOpabOTKM  Pe3yNbTaToB;
HaBBIKAMH Pa0OTBl HAa  COBPEMEHHOM
OpITEXHUKE, KOMITBIOTEpax "
KOMIIBIOTEPHBIX CETAX, NpUHIUIIAMHA
paboTBl  COBpEMEHHOW ammapaTtypel |
o0opynoBaHuUs; HaBBIKAMH pabOTHI Ha
CEpUIHON anmapaTtype, IPUMEHSEMOW B
AHAJIMTHYCCKUX U (1)I/I3I/IKO'XI/IMI/IT-ICCKI/IX

HCCIICJIOBAHUSX,  MPEACTABICHUSAMH O
COBPEMEHHOM 00opynoBaHUHT
MOJIEKYJISIPHO-OMOJIOTHYECKUX u

OMOTEXHOIOTUYECKUX JTabOPaTOpHii.

HpO(l)eCCHOHaJII)HbIe KOMIICETCHIIUU BBIITYCKHUKOB U UHAUKATOPBbI UX TOCTU/KCHUSA

IK-3.

Cnocooen
NPUMEHSITH 3HAHUE
NPUHIHUIOB
KJIETOYHOM
OpraHu3alun
OMOJIOrHYECKHX
00bLEKTOB,
onodu3nIecKux u
OMOXMMHYECKHX
OCHOB, MeMOPaHHBIX
MPOILECCOB H
MOJIEKYJIPHBIX
MeXaHHM3MOB
JKU3HEIeATeILHOCTH

MK-3.1. lemoHcTpHpyeT
3HAHUS TEOPETUYECKUX OCHOB
MPUHIUIIOB CTPYKTYPHOHR U
(hyHKIMOHATBHOM
OpTaHMU3aIHNN OMOIOTTYECKIX
00BEKTOB, OCHOBHBIX
(hyHKITHI JKUBBIX
OpPTaHU3MOB: OCHOBHBIX
3aKOHOMEPHOCTEN
CTPYKTYPHOH OpraHU3aliu
KJICTOK, TKaAHEH C MO3UIIHH
€IMHCTBA CTPOCHUS U
(hyHKIIY; CTPYKTypHBIC
KOMIIOHEHTHI B TKaHAX
JKUBOTHBIX U YellOBEKa Ha
MUKPOCKOITYECKOM H
YIIETPaMUKPOCKOITHIECKOM
YPOBHSIX; IEMOHCTPUPYET
YIIyOJISHHBIE TIPEICTABICHHS
00 OCHOBaX MOJEKYISPHOI
OHMOJIOTHH KIIETKH,
COBPEMEHHBIX JOCTHXKEHHIX
Y TIEPCIIEKTUBAX Pa3BUTHA,
KOHIIENITYaJIbHbIE OCHOBBI U
METOANYECKUE IPUEMBI
MOJIEKYJIAPHON OMOIOrny;
OCHOBHBIE 3aKOHOMEPHOCTHU
MIPOLIECCOB POCTa M Pa3BUTHUS
Ha pa3HBIX dTamax

3HaTh: TCOPETUUECCKHE OCHOBBI M 0a30BbIC
MIPECTABIICHUS IPUHITUIIOB CTPYKTYPHOU H
(yHKIIMOHATBHOMN OpraHU3aIiN
OMOIOrMYeCKUX 00bEKTOB, MEXaHHU3MOB
TOMEOCTAaTHIECKOHN peryIsinu;

YMeTh: IPUMEHATH OCHOBHEIE
(hU3HOTOTHICCKIE METOIBI aHAIT3a U
OIICHKH COCTOSIHUSI KUBBIX CHCTEM;
MIPUMEHSTH Pa3INIHbIE METOIBI N3YIEHUS U
WHTEPIPETUPOBATH ITOIyIECHHBIC 3HAHUS;
Bananers: KoMIuIeKCOM 1a00paTOPHBIX
METO/IOB HCCIIEIOBAaHMI; COBPEMEHH OI
arnmapaTypod U 000pyAOBaHUEM IS
BEITIONTHEHUS (PU3MOIOTHIECKUX
HUCCIIEIOBAHUH.
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OHTOT€HEe3a; TPUHLIUIIBI
CTPYKTYPHOHU U
(byHKIMOHATBHOM
OpraHu3alyy OUOJIOTHYECKIX
00BEKTOB, IPUHIIHITBI
MeXaHU3MOB
TOMEOCTaTUYECKON
perynauuy; HayqyHble
MIPECTaBIEHUS O
MeXaHU3Max PeryJsiiuu;

MK-3.2. [lpumenser 3HATB: OCHOBHBIC (QYHKIIMH KHBBIX
OCHOBHBIE (PM3HOJIOrHYECKHE | OPTaHU3MOB: TUIIBI IUTAHUS, BOJOOOMEHA,
METO/JbI aHAJIN3a U OLICHKU AbIXaHWs, BBIACICHUA, POCTA, pa3BUTHUA,
COCTOSIHUS )KUBBIX CUCTEM; MEXaHU3MBbI 3allIMTHI U YCTOI\/'I‘II/IBOCTI/I
IIPUMEHSET OCHOBHBIE OpraHU3MOB; OCHOBHBIE 3aKOHOMEPHOCTH
MIPOIIECCOB POCTA M Pa3BUTHS Ha Pa3HBIX
JTarax OHTOICHE3a,

YMeTh: NIPUMEHATh (PU3HOIOTHICCKHE
METOAbI aHAJIN3a U OLICHKU COCTOAHUA
JKHUBBIX CUCTEM; IIPUMEHSITH Pa3INYHbIE

JKCIIEPUMEHTATBLHBIC METO/IBI
B Pa3ITUYHBIX 00JIACTIX
Oroorun, 0OBSICHAET U
aHAJU3UPYET MOJICKYISIPHBIC

BHYTPUKJICTOYHBIC
M bl U HUS 1 UHTEPIPETUPOBATH
MEXAHU3MBI U MEXKIIETOYHBIE CTOA 3yqe 6ep peTnposa
o MOJYYEHHBIC 3HAHUS, OOBICHATH U
B3aMMOJICUCTBUS, ¥4 ?

aHATM3UPOBATh MOJIEKYJISPHBIE
BHYTPHUKJIETOUYHBIE MEXaHU3MBI U
MEKKJIETOYHBIEC B3aNMO/ICHCTBHS;

WCTIOJB3yET 3HAHUE
MIPUHIIUIOB KJIETOYHON

OpraHu3aIyu
UCIIONIL30BATh 3HAHHE MPUHITUIIOB
OMOJOTHYECKUX 00BEKTOB, UX . PHHI
. KJICTOYHOUN OpraHH3aliui OHOJIOTHIECKIX
CTPYKTYPHOU H 6 9
. 00BEKTOB, UX CTPYKTYPHOH H
(hyHKIMOHATBHOM > PYKTYP

(yHKIIMOHABHOM OpraHU3alnd, O0ObICHUTH
y4acThe pas3IMYHbIX KIETOYHBIX CTPYKTYD B
MEXaHH3MaX TOMEOCTATUICCKON
peryIsIIny;

BuiageTb: MeToaMu U3yveHUsI
(GYHKIIMOHAIBEHOT'O COCTOSTHUS
PaCTUTEIBHOTO OPraHU3Ma.

OpraHu3anyH, O0BICHIET
y4acTHe pa3TuIHbIX
KJIETOYHBIX CTPYKTYp B
MeXaHu3Max
FOMEOCTaTUYECKON
peTyIsIuu, XpaHEHUH,
Tepeaady U pearn3anuu
HacJIeICTBEHHOU
nH(popMaIum; onpeaenser
(hazbl, TUTIBI POCTA, ATAITBI
OHTOTEHEe3a, BUJIBI IBIKEHUH,
BU/JIbl YCTOWYUBOCTH,
MEXaHU3MBI 3aIIUTHI )KHBOTO
OpTraHu3Ma;
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MK-3.3. Ucnonb3yer MeToApl | 3HATH: MOP(OIOTHYECKYIO u
u3ydeHust QYHKIHOHAIHLHOTO | (DYHKIMOHAIBHYIO OpTaHM3AIHIO
COCTOSTHHSI OpraHU3Ma; pacTUTENBHOTO  OpraHW3Ma; TOHATHUS
NPEICTaBICHUSIMHU 00 ajianranyds W CTPECC;  Hay4dHbIC
OCHOBHBIX TIPHEMAX MPE/ICTaBIICHUS 0 MeXaHu3Max
HCCJICIOBAHUN KIIETKU; peryJsnnn.

usHOTOrIYECKOit YmMmern: TIPUMEHSITh OCHOBHBIE

¢u3noNOrnuecKue MeTOIbl aHajdu3a H
OILICHKN COCTOSAHUA KHUBBIX CUCTEM,
HCIIOJIB30BAaTh 3HAHUEC MPUHIIUIIOB
KJICTOUHON OpraHU3aIuy OMOJIOrMYECKUX

TEPMHUHOJIOTUEN, METOITaMU
AHAJIM3a U OLIEHKH COCTOSTHUS
JKUBBIX OPraHU3MOB.

00BEKTOB, ux CTPYKTYpPHOI1 u
(bYHKIMOHATBEHON OpTaHH3alNH,
OOBSCHUTD ydactue pa3IHYHBIX

KJIIETOYHBIX CTPYKTYP B MEXaHU3Max
TOMEOCTATUYECKON PEryIISILIUH,

Baapern:

MMPpEACTAaBICHUAMA 00 OCHOBHBIX nmpuemMax
HCCIEIOBAHUN KIIETKU; COBPEMEHHBIMU
METO/IaMH aHAJIM3a U OLIEHKHU COCTOSTHUS
PaCTUTEIIBHBIX OPIraHU3MOB.

4. CTpyKTYypa U cojepKaHue TUCHUNIMHBI (MoayJs) «DU3H0JI0THS PACTEHUIT

4.1. CTpyKTYypa IMCHUIIHHBI (MOTYJI51)

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISACT 4 3a4eTHBIX enuHuIIbl, 144 yaca.

Tabnuuya 4.1.
Ne HaumeHoBanue pa3z|e.1101314 Buabl y4eOHoil paldorbl, BKiIYasi, @opMbI TeKYIIEro KOHTPOJISI
n/n TeM AU CHUIIJIMHBI CaMOCTOATEJIbHYIO paﬁoTy CTYACHTOB yCIeBaeMoCTH (no Heoeam
(MoyJist) U TPYAOEMKOCTB (B 4acax) cemecmpa)
KonTakTHas CaMoCTOATEIbH @opmMa  NPOMEKYTOUHOI
padora ast padoTa arrecTanum (no cemecmpam)
S ElE BB = Bl8 By B
= 52 8| 2 = o| '8 & &2 )
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Pazgen 1. ®u3noJiorusi pacTUTeIbHON KJIETKH
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1.1. | Tema 1.1. PacturenbHas 6 |4 2 |- 1|2 |-]6 |- 1|22 |- 12 ]|-12]-
KJICTKa KaK CTPYKTypHas u
(byHKUMOHANBHAS
¢/IMHULIA OpTaHN3Ma.

1.2. | Tema 1.2. ®usuonornyeckue | 6 | 4 | 2 | - 2 | -4 |- 14 ]2 |- 2 |- - -
0COOEHHOCTH KJIETKH.
SIBenne ocMoca u Typropa.

Paznen 2. Boauslii pexxum

2.1. | Tema 2.1. [locrymienue u 6 |4 |2 |- 12 |-|14 |- 141|2 |- 1|2 ]|-]|-]-
MepeJBMKCHUE BOJABI B
pactenuu. Bomubrii GanaHc
pacTeHusl.

2.2. | Tema 2.2. Ucniapenue BojpI 6 |4 |2 |- 2 | -14 |- 2 |2 |- 2 |- |- -
pacTeHnEM.

Paznen 3. [lepenBuzkeHne acCHMUIISITOB B PACTEHUH

3.1 | Tema 3.1. [Ilepempwxkenue 6 |4 |2 |- |2 |-|2 |- |2 |1 |- |1 |- |- |-
ACCUMUIIATOB B paCTCHUM.

Paznea 4. ®orocuntes

4.1. | Tema 4.1. Ob6mme 6 /4 |2 |- 12 |-|3|-121]2 |- |1]-1]-/]-
BOITPOCHI dboTocuHTE3A.
[TurMeHTHI ¥ TIACTUIBI.

4.2. 6 |4 |2 |- ]2 |-14 |- 14 2 |-12]|-1]-/|-

Tema 4.2. IlornomeHue u
mpeobpa3oBaHKe SHEPTHH CBETA.

4.3. 642 |- 12 |-/3 - 3|2 - 1]1/]-|-/]-
Tema 4.3. Oukcanus yriepona
U 00pa3oBaHHE OPraHMYECKOro
BEIICCTBA.

Paznen 5. /Ipixanue y pacTeHuid

5.1. | Tema 5.1. Obume| 6 ' 4 |2 - |2 |-|14 - |4 |2 |- ]2 |- |- |-
3aKOHOMEPHOCTH JBIXaHHS.

52. |Tema 5.2. OcHoBuble nytu u| 6 |4 (2 |- |2 |-|6 |- |6 |2 |- |2 |- |- |2
JHEPTeTHKA JIbIXaHUS.

5.3. |Tema 5.3. ®uznonorus u 6 (42 - |2 |-14 |- 1|42 |- 12 |- |-1]-
9KOJIOTHS JIBIXaHHSI.

Pa3nen 6. KopHeBoe nutanue pacreHuii

6.1. | Tema 6.1. DaeMeHTHI 6 (2 2 |- 12 |-]3 |- 13 |2]- 1 ]/- |- -
MUHEPAILHOTO MMHUTAHHS B
JKU3HHU pacreHus.
A3oTHOE MHTaHUE

pacTeHui.
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6.2. | Tema 6.2. Ilornomenue 6 |2 |2 |- |- |-[4|-14 2 |- 12 |- |- |-1-"/1-
IMUTATEIbHBIX  BELIECTB
W3 IIOYBBL.

Paznen 7. Poct u pa3BuTHE pacTeHMii

7.1. | Tema 7.1. OcHoBubie 6 |4 | 2 | - 2 |-14 |- 14 |2 |- 2 |- - - - -
3aKOHOMEPHOCTH POCTA.
DUTOrOPMOHBI U PETYISATOPBI
pocra.

7.2. | Tema7.2. PazButne pacrenmiti |6 |2 |2 |- | - |-|4 |- |4 12 |- |2 |- |- |- |- |-

Paznen 8. YcroiiunBoCTh pacTeHuMid

8.1. | Tema 8.1. OO1HE BOPOCHI 6 |2 |2 |- |- |-/6 |- 1|22 |- 12/|-/|-1|-/1-"/1-
YCTOMYMBOCTH PAaCTEHUH K
abuornveckuM (axropam
cpenbl. Mopo30ycTOMUYMBOCTH U
3UMOCTOMKOCTh pacTEHUH.
X010/10yCTOMYNBOCTh
TEITOMIOONBBIX PACTEHUH.
3acyx0yCTOHYNBOCTh
pacTeHuH.

ITpomexyTouHasi aTTecTanus 9
(3auer, 3a4eT C OLIEHKOM,
3K3aMeH)

O01mas Tpy10eMKOCTh, B 144|521 26| - | 26| -|65|- [33/32|- |27|- |- |- |- |-
yacax

4.2. ConepxaHue TUCHHUIIMHBI (MOXYJIs1)

B pasnmene 4.2. mporpammbl y4eOHOW AMCHUIUTHMHBI «DU3UOJIOTHS PACTEHUN» MPUBOIATCS
KpaTKWe aHHOTAIlMM CTPYKTYPHBIX €IWHHUIl Marepuayia IucuuiuinHbl. Coaep:kaHue IUCHUTUIMHBI
CTPYKTYpUpYETCS MO pa3zjieiaM, TeMaM WU MOIYIsIM M PacKpblBaeTcs B aHHOTALMIX paboueit
MpPOrpaMMbl C JIOCTATOYHOM TIOJHOTOM, 4YTOOBI OOydaroluecs MOTJIM U3y4aTh MaTepual
CaMOCTOSITENILHO, OMUPAsACh HA IIPOTrpamMmy.

Pacnpenesienue yueOHbIX 4aCOB 110 TeMaM M BHAAM y4eOHbIX 3aHATHH (00111asi TPYI0EMKOCTh

y4eOHOM TMCUMILUIMHBI — 6 3a4eTHBIX eJINHUI)

Taonuya 4.2.

Pa3nes, tema |CoaepskaHue nmporpaMmbl y4eOHOM JHCHUTIMHBI

Beenenue B [Ipenmer u 3agaun Kypca (Gpu3HOIOrUM pacTeHuil. Mecto (U3MOIOrUM pacTeHuil B

Kypc cucteMe Hayk. MeToapl ¢usmnosornu pacteHuil. IlpakThyeckoe 3Ha4YeHUE
¢bu3noIOrNM | pusMoIOrUM pacTeHHiA.

pacTeHni

Paznen 1. ®U3HOJI0TUSI PACTUTEJBHOM KJIETKA

Tema 1. PacTuTelbHasI KJIETKA KaK CTPYKTYPHAsi M (PYHKIMOHAJIbHAS eIUHUIA
opranusma. Knerounas 000J04Ka, €€ XUMHUECKHI COCTaB, CTPYKTypa U (PyHKIIMH.
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buonornyeckue memOpansl, ux crpoenue u Gpynkuun. [lnazmanemMma u TOHOIUIACT.
[Muromnna3zma Kak KoyulougHas cucrema. ['nanomnasma.

Tema 2. ®usuosornyeckue O0COOEHHOCTH KJeTKHM. KoJUTOMAHO-XUMUYECKUE
CBOMCTBa LUTOTUIA3MBI: BSI3KOCTb, TEKy4eCTb, 3aCTUYHOCTb, pH,
OKHCITUTEITbHOBOCCTAHOBHUTEIIBHBIE CBOWCTBA, W303JEKTPUYECKash 30HA OEJKOB.
JIBwxenune nmroriasMel, ero Gopmel. KommapTMeHTanust B KIETKE M TKaHHU, €€
3HAQY€HHE B JKU3HU pacTeHus. [IpoHMIIaeMOCTh Kak COBOKYIMHOCTb (DU3UKO-
XUMUYECKUX CBOMCTB IHUTOINIa3Mbl ©  MemOpan. IlaccuBHoe morionieHue
HEIJIEKTPOJIUTOB ¥ HOHOB. OcMOTHYecKHe CBOMCTBA KieTKU. [lonsarue nuddysuu,
XMMMUYECKOTO MOTeHIuana, ocMoca. Ocmornueckoe nasieHue. IloHsTtue BoaHOTO
MOTEHIIMAJa, €r0 COCTABIIAIOLIME. SIBIEHMS [J1a3M0JIN3a U TYpropa, (opMbl
miazmoiinsa. Typropraoe nasnenue. Cocymias cuiia KIeTKH U ee 3HaYCHHE.

Paznen 2.

BOJIHBIV PEXKUM

Tema 1. IlocTynienue u nepeaBu:keHHe BOAbl B pacTeHuu. Bogublii 0ananc
pactenusi. 3HayeHUE BOJBI JUIsl JKU3HEAEATENbHOCTU pactenuil. CojepkaHue u
COCTOSTHHE BOJBI B pacTeHUU. COCTOSTHUE BOJIBI B TOYBe. JIOCTyIHAs M HEJIOCTYITHAS
Ut pacTeHu# Bojia. KopeHb kak opraH MoTJIOMEHNs BOJBI. MeXaHW3M MOTJIOICHUS
BOJIbI KOPHEM U €€ paJHabHBIA TPAHCTIOPT. MeXaHW3Mbl KOPHEBOTO JABJICHUS, €r0
OCMOTHYECKHE W HEOCMOTHYECKHE KOMIIOHEHTHI. BonHbiii GanmaHC pacTeHui, €ro
pasHOBUAHOCTU. Bonmubeiii nedunutr u 3aBsigaHue pacTeHUi. DOpMBI BOTHOTO
nebunuta u 3aBsgaHus. llepenBmkeHWe BOJBI TIO COCyJaM KCHJIEMBl Kak
BOCXOIAIIMA TOK. HKHUI M BEpXHUM KOHIIEBBIE JBUTATEIM BOJHOTO TOKa. Poiib
CHUJI CLUETUICHUS B MOHATHHU BOJIbI IO CTBOJTY.

Tema 2. UcnapeHue BOAbI pacTeHUEM.

Onpenenenue TpaHCIHUPALMK, €€ 3HAYCHHE B JKM3HU pacTeHus. CrpoeHue
YCTBUYHOTO anmapara JucTa. DTanbl YCThUYHOW TpaHcnupauun. GU3noIorudeckue
MEXaHU3MBI ~PETYJSIUH  YCThbUYHOW TpaHcrupanuu (peakumu  Crondenta):
TUAPOAKTUBHBIC, THAPOMACCUBHBIC, (OTOAKTUBHBIC. KyTHUKyIspHasTpaHCIIHUpaIus,
€€ 3aBUCUMOCTH OT BHJIa M BO3pacTa PacTCHHS, OT BHEIIHUX (aKTOPOB.

Pasznen 3.

HEPEBU/KEHUE ACCUMUJIATOB B PACTEHUU

Tema 1. IlepeaBu:xkenne acCMMUIATOB B pacreHUH. OCHOBHbIC HampaBJICHUS
MepeIBUKEHUSI OPraHUYeCKuX BelecTB. TpaHcnopTHBIE (GOPMBI IEPEIBUTAIOIINXCS
BEIIECTB. BHYTPUKIECTOYHBIN U MEXKKIECTOYHBIN TPAHCIOPT acCUMMIATOB. JlanbHuii
TpaHCIOPT opranudeckux BemecTB. CocTtaB (odMHOro coka. MexaHHU3MBbI
(b1o5MHOTO TpaHCHOpTa. 3arpy3ka u pasrpy3ka (Gpao3Mbl. 3aBUCUMOCTD
MepeIBIKEHUS OT BHYTPEHHHUX U BHEIIHUX (DaKTOpPOB.

Pasznen 4.

®OTOCHUHTE3
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Tema 1. O0mme Bonpocs! porocunTe3a. [IMrMeHTHI M IIACTH/BI.

Omnpenenenue GoTocuHTE3a U ero 3HaYeHue Ha 3emiie. Kocmudeckas posb 3eJ€HOTO
pactenusi. Hcropust OTKpeITHS W u3ydeHus QorocuHTe3a. Paboter KA.
Tumupszesa.

Crpoenue nucTa Kak opraHa (OTOCHHTE3a. XJIOPOIUIACThI, UX XUMUUYECKUN COCTAB U
yIbTpacTpykTypa. OHTOreHe3 xioporuiactoB. [lurmenTsl mactua. Mertomas
pa3geneHuss ~ NMATMEHTOB.  XJOpoQWwiuibl, HMX  XHMHUYECKas  CTPYKTypa,
pacrpocTpaHeHue B pacTUTEIbHOM Mupe. CocTosiHre XITOpOo(HIUIa B XJIOPOTUIACTAX.
Xumuueckue u (pusnyeckre cBorcTBa xiopodmmia. DiryopecueHIHus U CIEKTPHI
MIOTJIOLLEHUSI.

KapoTtuHounpl, MX XuMHU4YECKO€ CTPOEHHUE, CIIEKTPbI NOTIoMIeHHs. Pu3nonoruyeckas
POJIb KAPOTUHOUJIOB.

Tema 2. IlorJiomenne u NpeodpazoBaHue IHEPTUH CBETA.

CeeroBble W TEMHOBBIE peakuuu (oTocuHTe3a. [loryoinieHue KBaHTOB CBeTa U
BO30OyxaeHne xynopodusuia. IlepeHoc sHeprum Bo30yxkaeHUs. DoToduzndeckas
pabora. [lonsiTne o GoTOCUHTETUUECKHUX €AMHUIAX U poTocucTeMax. PeakiioHHbIe
LIEHTPbI, CBETOCOOMPAIOIIME KOMIIEKChI, MOJIEKYJIbI XJIOPO(ULIa-TOBYLIKH.

DONeKTpOH-TPaHCTIOPTHAs 1enb (oTocuHTe3a. llMKIHYeckuii, HEIMKINYECKUH,
TICEeBJIONUKIMYECKUI TPAHCHIOPT AJIEKTPOHOB. DOTONM3 BOABI M BBIICICHUE
kucnopoaa. ObpazoBanue BoccraHoBieHHoro HAJI®. CompsbkeHue TpaHcmopra
ANEKTPOHOB U oOpazoBanus AT®. dotocunrernueckoe ¢GochopuImpoBaHue:
LHHUKJIMYECKOE U HEHHUKInYecKoe. XeMuocMoTruueckas reopust Mutuena. [IpoaykTel

CBETOBOTIO 3Tana (POTOCHUHTE3A.

Tema 3. ®ukcanus yrjepoaa u o0pa3oBaHHe OPraHUYECKOro BellecTBA.
TemnoBas ¢aza ¢otocunteza. Ilukn KampBuna. FEro ocHOBHBIE —3Taribr:
KapOOKCUITMPOBaHUE, BOCCTaHOBJICHHUE, pereneparus. C4-myTth (ki Xetda-Cidka).
Ousnonornueckue  ocodeHHoctrn  pacrennit  Csa-myru.  CAM-merabosm3m
(MeTabonu3M 1o TUMY TOJCTSIHKOBBIX). DoTonsixanue. [IpoaykTel hoTocuHTe3a, X
pazHooOpasue. Bnusnue BHemHMX (akTOpoB Ha 0OOpa3oBaHHE IEPBHUYHBIX
MIPOJIYKTOB (DOTOCHHTE3A.

Pasznen 5.

JBIXAHUE Y PACTEHUI

Tema 1. O0uue 3aKOHOMEPHOCTH IBIXaHUS.

CyIIHOCTh JBIXaHUS U €T0 3HauU€HUE B )KU3HU pacTeHuil. Mcropus pa3BuTus y4eHUs
0 nbixaHud. Teopum Ouosiormueckoro okucieHus. Paboter baxa u Ilanmaguna mo
OMOJIOTHYECKOMY OKUCIICHHIO.

Tema 2. OcHOBHBbIE IyTH U IHEPTeTUKA ILIXaHHUS.

OcHoBHBIE  9JTambl  mOpollecca  JAbIXaHus:  raukonm3,  1wmkn — KpeOca,
ANEKTPOHTPAHCIIOPTHAS 1EMb. OxucnutenbHOe bocdopunupoBanue.
[IponyKTUBHOCTD JbIXaHHS. XEMHOCMOTHUYECKAs! TEOPHUS COMPSDKEHUS OKUCICHUS U
tdochopumpoBanus. O6pazoanue ATD Ha MeMOpaHaX MUTOXOHAPHUH.
DHepreTudeckuil 6anaHc TIMKoIM3a U adpoOHoro okucienus. CyocTpaThl AbIXaHUS.
JpixatenbHblid K03 uieHT. ANbTepHATUBHBIE MyTH JBIXaHUS y PACTEHUH.
[TenTo3odochaTHbiii myTh ObIXaHUS, €MO0 XUMHU3M M 3Ha4yeHHe. | THOKCUIATHBIN
nuki. Tema 3. @®U3H0I0THA U DKOJIOTHSA IbIXaHUS.

Brnusinue ¢usnonormdyeckux OCOOCHHOCTEW Ha JpIxaHue. JIpIxaHHWe pazTUYHBIX
OpraHoB M TKaHel. lI3MeHeHue JbpIXaHus B OHTOTEHE3€. 3aBUCHMOCTH ABIXaHUS OT
IKOJIOTHYECKUX (PAKTOPOB (TeMIepaTyphl, CBETa, MUHEPATHLHOTO TUTAHUS,
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koHueHTpauun O2 u CO2 B BO3QyXe, OBOJHEHHOCTM TKAHEW, pazlpa’kKuTeiei).
AnarpoOHOE (OpoxkeHHE) U a9POOHOE OKHCIICHUE, UX B3aMMOCBSI3b. POJIb bIXaHUS B
oOMeHe BeIeCTB.

Pasznen 6.

KOPHEBOE IIUTAHWUE PACTEHUI

Tema 1. D1eMeHTbI MUHEPAJILHOIO NUTAHUS B )KM3HH PACTEHUS.

DneMeHTHl, BXOJIAILIME B COCTaB PaCTUTEIbHOIO Opranusma. PasneneHnue 31eMeHTOB
Ha rpynnsl. BzanmoaencTee HOHOB B paCTCHUU. SIBIIeHNE aHTarOHW3Ma HOHOB.
YpaBHOBELICHHBIE PACTBOpPbI. A30THOe NUTaHUe pacTeHuil. dusnonoruyeckas
ponb azora. JloctymHble asis pacteHuid Qopmbl azora. [lyru BoccTaHOBIEHUS
HUTPATOB B pacTeHuu. [IpeBpailieHre a30TUCTHIX BEIIECTB B PACTEHUH.
buonoruueckast  ¢ukcanus  azora.  A30TQUKCHPYIOIIME  MHKPOOPTaHU3MBI:
CBOOOJHOXKUBYIIME U cUMOuoTHuUeckue  (KIyOEHbKOBBIE).  MexaHM3MBI
a30T(UKCAIIHH.

Tema 2. IlorJiomeHue NUTATENbHBIX BELIECTB U3 MOYBBI.

KopHeBas cucrema kak opraH IMOTJIOLIEHUS MUHEpAIbHBIX BeIIECTB. MeXxaHU3MbI
MOTJIONIEHUS] ~ MUHEPAIbHBIX  AJIEMEHTOB  KJIETKaMH  KOpHA.  MeXaHHM3MBI
KcujieMHorotpancnopra. CBs3b TOTJIOMIEHHS] BEIIECTB C JKU3HENESTENIbHOCTHIO
KJIETOK KOPHS. DHEpPreTUYecKue MpOoLecCchl MPH MOTJIOIEeHuH HoHOB. OcoOeHHOCTH
MUTaHUS PAaCTEHUM B €CTECTBEHHBIX [TOYBAX.

[TouBa kak cpega oOutTaHusi pacteHus.. [[0UBEHHBIM MOTIIOMIAOIINI KOMIUIEKC H
NUTaHue pacTeHud. @Pusnosiornyeckass KHUCIOTHOCTh U (QU3MOJIOTHYECKast
IETOYHOCTh COJIeil. POJIb KOPHEBBIX BBIJACICHUN ISl YCBOCHHUS psiia BELIECTB.
Mukpodiiopa mo4Bsl U €€ poJib B MUTaHUM pacTeHuid. Pu3ocdepa. Muxopusa.

Pasznen 7.

POCT M PA3BUTHUE PACTEHUI

Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH POCTA.

Onpenenenune pocrta. Tumbl pocta y pactenuil. Craaud pocTa  KIETKU:
SMOpHOHANIbHAS, POCT pacTsokeHueM, auddepeHnupoBka. MexaHU3MBI pocTa
kietku. Ilepuonmunocts pocta. Ilepuon mokosi. Tumbl NMOKOS: BBIHYXICHHBIA U
¢buznonornueckuii. MexaHmu3Mbl iepexojia pacTeHU B COCTOSIHUE MTOKOSL.
Ou3noNIOrUa COCTOSIHMSI TOKOST M ero 3HaudeHue. Perymsuus mnoxosi. CriocoObl
MPOJUIEHHs TIOKOS M BBIBOJA pAcTeHHd M3 3TOoro coctosHus. CrpaTudukanus u
ckapudukanusi. @UTOropMoHbI U PeryJasiTopbl pocTa.

YpoBHM  perynsuMd  MeTaboiu3Ma:  BHYTPHUKJIETOUHBIM,  MEXKIETOYHBIMH,
OpraHu3MEeHHbIH.  Buabl  BHYTPUKIETOUHOW  peryiasuuu:  (QepMeHTaTHBHa,
MeMOpaHHas U TeHHas, UX MEXaHU3MbI U TPOSBIICHHUS.

Onpenenenue ¢uroropmoHoB. Mx o6mue cBoiictBa. (OCHOBHBIE KJIacChl
(UTOTOPMOHOB: ayKCHUHBI, THOOEPEIUIMHBI, ITUTOKHMHUHBI, aOCIU3WHBI, OSTHUJICH.
[Ipumenenre (GUTOTOPMOHOB B MPAKTHKE pacTeHUEBOACTBA. CHHTETUYECKHE
PEryasTOpbl POCTA U UX UCIOJIb30BaHHE.

Tema 2. PaszBurne pacrenmii. OmnpenencHue pa3BuUTUs pacTeHUil. B3anmocsssp
pocta W pa3BuTusA. TUIBI OHTOr€HE3a Yy pAacTEHHMH: MOHOKAPIUYECKMH U
MOJIMKApIUYECKUH. Tarbl OHTOTEHE3a BBICIIMX PACTEHUI: SMOpPHOHAIBHBIM,
IOBEHWIBHBIN, 3pEJIOCTH, PA3MHOKEHUS, CTAPOCTU U OTMUpaHMsl. PU3NOJIOTHUECKUE
1 MOp(OIOrHYecKre U3MEHEHUS B IPOIIECcCe Pa3BUTHsI paCTEHUI, UX B3aUMOCBS3b.
Perymsiuusa nponeccoB pa3BuTHs. BHelHue mnposiBI€HHS pPa3BUTHS PACTEHHIA.

denonoruveckue (asbl.
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BinsiHue BHEIIHMX YCIIOBHM Ha CKOPOCTb pa3BUTHs pacrteHui. doronepuoausm -
3aBHCUMOCTh pa3BUTHS OT (oTomepuona. IMHHOAHEBHBIE, KOPOTKOJHEBHBIC H
HEHTpaJibHBIE 10 OTHOWIECHHIO K JJMHE JHSA pacteHus. Ponp ¢utoxpoma B
dboToneproguueckoil peakuun. [ opmoHansHas reopus 1iserenus M. X. YaiinaxsHa.
JETEepMHUHALMSA 110JIa Y PACTCHHH.

Paspnen 8.

YCTOMYUBOCTH PACTEHUI

Tema 1. O0ue BONpochl yCTOHYNBOCTH PACTEHHH K a0MOTHYeCKUM (paKkTOpam
cpenbl. M3MeHunBOCTD AKOJIOTHYECKUX (PaKTOPOB Ha 3emiie U ee IpuurHbl. CrocoObl
3allUThl M HAJEKHOCTb PACTUTENbHBIX OpraHu3mMoB. I'omeocras. Tumbl u BHUABL
YCTOMYMBOCTH pacTeHui. MoOpo30ycTOMYMBOCThL U 3UMOCTOHKOCTh

pacreHuii. Mopo30yCTOMYMBOCTh pAacTeHUN. BbiMep3aHue Kak OCHOBHasl NMpUYHMHA
rubenu pacreHud mnpu nepesumoBke. Ilpomecc oOpazoBaHuss W JeHCTBUSA
BHEKJIETOYHOTO M BHYTPUKIETOYHOTO JIbJla B KJIETKaX M TKaHAX. 3aKalWBaHHE
pacTeHui Kak obpaTtumoe (pusmosiornueckoe mpucrnocodnenne. Da3bl 3aKaTUBAHUS
O3UMBIX U IPEBECHBIX paCTeHUI. MeTo bl ONpeaesIeHHs] MOPO30yCTOMYMBOCTH.
3UMOCTOMKOCTh KaK YCTOWYMBOCTb PACTEHUN K KOMIUIEKCY (hakTopoB. Paznuunbie
MPUYUHBI TIOBPEKJICHUS PACTEHUI TPHU TEpPEe3VMMOBKE: BBINIPEBAHUE, BBIUPAHUE,
BBIMOKaHUE, JieJsiHasi KOpKa, 3uMHss 3acyxa. CriocoObl 60pbObI C MOBPEXKIEHUSIMU U
THOCIIBIO O3UMBIX KYJIBTYP. X0JI0A0YCTOHYMBOCTh TENJIOJI00MBBIX PACTEHUIA.
[lonaTne o0 XOJOJOBOM TIOBPEKIEHUU TEIUIOIIOOMBBIX pacTeHui. BHemHue
MPOSIBJICHUS JCHCTBUS MOHMKEHHBIX MOJIOKHUTEIBHBIX TeMIeparyp. BiusHue ux Ha
¢dbusmoornueckue mporecchl. [yt 3ammThl pacTeHuid OT IEHCTBUS TOHMKEHHBIX
TeMnepaTyp. 3aCyX0yCTOMYMBOCTh PACTEHHU.

Onpenenenue 3acyxu, €€ Tunbl. [loHATHE 3aCyXOyCTOMYMBOCTH PACTEHHIA.
®U3MOIOTUYECKOE JIENCTBHE 3acyXu Ha pacteHue. Boaubiii crtpecc. [Ipuunnb
rudeN pacTeHUd MPpU HeaocTaTke BOJbI. [IpucrmocobneHus pacTeHWH K BOJHOMY
nebunuty. V3MeHeHHsI 3acyXOyCTOWYMBOCTH B oOHToreHeze. Ilytm OopwrOBI ¢
3aCyXOH.

DU3HO0JIOTUYECKUE OCHOBBI OPOLICHUSI.

HToOro ayiuTopHbIX 4acoB: 52

CamocrosiTesibHasi padoTa cTyaeHTa: 65

Bcero yacoB Ha ocBoeHHe y4eOHOro MaTepuasia: 144

5. OBPA3OBATEJIBHBIE TEXHOJIOI' U

IIpu moaroroBke OakanaBpOB-OMOJIOIOB HCHOJB3YIOTCS CIEAYIOIIUE OCHOBHBIE (POPMBI
MIPOBEACHUS YUeOHBIX 3aHATHI:

UHTEpPaKTHUBHBIE JIEKLIUY;

JeKIMU-TIpecC-KOH(EepeHIUH;

TPEHUHTU ¥ CEMHHAPHI 110 Pa3BUTHIO MPO(HECCHOHATIBHBIX HAaBBIKOB;
IpYIIOBBIE, HAYYHbIE TUCKYCCHH, 1e0aThI.

AKTHBHBbIE U HHTEPAKTHBHbIE (POPMBI IPOBeeHUs YUeOHBIX 3aHATHH N0 AUCHMIIIHHE

«DU3U0JIOrHA PACTEHUI»
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Tabauya5.1.
Ne | Cemectp | Tema nporpammsl IIpumMeHsieMbIe TEXHOJIO0T MU Kox-Bo
AUCHMILIMHBI ay/IMT.4acoB
1. |6 Beenenue B Kypc | UTHTepakTUBHAs! JEKIMSL. 2
(U3M0JIOTUH pacTEeHUI.
2. |6 ®u3znosiorus pacTuTeNbHoi | Jlekuust ¢ mpe3eHTanuen. 4
KJIETKHU. I'pynnosasi, HayuHas
JTUCKYCCHSL.
3. |6 Boanblii pexxuM pacTeHui. Jlexuus ¢ npe3eHTanuein 4
4. |6 TpaHcropT acCUMUIIATOB. Jlexnusi-nipecc-KoH(epeHuusl. 2
5. |6 ®DOTOCHHTES. WNHTepakTHBHAS JEKIUSL. 6
I'pynmnosas, Hay4Has
JUCKYCCHs, Te0aThl.
6. |6 JlpixaHnue y pacTeHuil. Jlexuwmst ¢ mpe3eHTarmei. 4
Jlexnus-tipecc-koHdepeHIHsI.
7. |6 KopneBoe nurtanue NHTepakTrBHAS JIEKIHS. 4
pacTeHuil. ['pynnosas, Hay4Has
JICKYCCHUSL, TUCTTYT.
8. |6 Poct u pa3BuTHe pacteHui. WHTepakTUBHAS JICKIIHSL. 4
9. |6 Y CTONYMBOCTE paCTCHU. Jlexnus-nipecc-koHdepeHIHsI. 2
WHTepakTUBHAS TEKIMSL.

6. VYueOHO-MeTOAUYECKOe o0ecrmedeHHe CAMOCTOSITEILHOIl  padoThl  CTYJAEHTOB.
OueHoYHBIE CpPeICTBA VI TeKYIEero KOHTPOJIs yCIeBaeMOCTH, MPOMEKYTOUYHOH aTTecTAluu
110 UTOraM OCBOEHMS TUCIHUIIIUHBL.

6.1. Ilnan caMmocTOSITEIbHOM PadoThI CTY/IEHTOB

Tabauya 6.1.
Ne n/m HaumenoBanmue pa3neiia Bun 3ananue Pexomen | KosimuecTBo
(TeMbl) M CHUTITUHbI CaMOCTOSITEeIbHON| ayemasi YacoB
padoThI JuTepary
pa
1 Ucropus pa3sutus ¢pusuonorun| KoutponeHast | U3yunTs npeamer, 1,34 2
pacTeHuii Kak HayKd. MeTonsl 1 padora. 3aJ1a41, METO/BI
3aJa4u COBPEMEHHOMN (bU3H0IOruN pacTeHUH.
(U3M0I0TNHU pacTEHUH.
2. Crpoenue u GU3N0IOTHIECKHIE KomnmoxkBuym. | MI3yuuts cTpoeHue n 1,34 6
0COOCHHOCTH PaCTUTEIHHOM busnonornyeckue
KJIETKH. 0CcO0EHHOCTH
PacTUTENBHON KIIETKH.
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Boaupiii  pexxum  pacTeHUi. Komnoksuym. | M3yunTs ocobeHHOCTH 1,34 6
Ocobennoctr BOJIHOTO BOJTHOT'O pE&XHUMa
pexuMa pa3IMYHBIX PacCTUTEIBHBIX
IKOJIOTUIECKHX rpymmn OpraHu3MoB. Briaenuts
pacTeHMH. JKOJIOrMYECKUE IPYILIBI

MO OTHOUICHUIO K
BOJIHOMY PEXKHUMY.
TpaHCIIOPT aCCUMUIISTOB. Komnoksuym. | 3yuuTh OCHOBHBIE 1,34 3
MexaHu3Mbl NIepEIBHKCHUS] MyTH U MEXaHU3M
ACCHMMJISITOB B PACTEHHH. MepeaABIKEHNUS BELIECTB
Y BOJIbI B PACTCHUH.
®dorocuntes. C-3, C-4 nytu KomnoxBuym.  [M3yuuth TIpoITecc 13,4 11
ACCHUMIJISALIUHU YTIIEBOJIOB. ¢dorocuHTE3A,
0COOEHHOCTH CTPOEHUS
(hOTOCHHTETUYIECKOTO
ammapara
pacTeHuit
Pa3IMYHBIX
9KOJIOTHYECKHX TPYIIIL.
[pIxaHue y pacTeHHUI. Konnoxsuym. | M3yunTh OCHOBHBIE 1,34 11
HCHTO30(I)OC(1)aTHLII71 MYTH ObIXaTEJIBHOIO
yTb OKHCJICHUA oOMeHa pacTeHHHN.
YTJICBOIOB. I'nmukonn3 + MUK
Kpeoca,
ITenTo3odocharHbiii
MyTh.
KopHeBoe nmuTaHne pacTCHUU. KomnokBuym. | M3yuuTh cTpoeHue 1,34 6
CTpoeHne KOPHEBBIX CHCTEM KOPHEBOI CHCTEMBI KaK
KCEpOhUTOB, Me30(DHUTOB, opraHa TOTJIOIICHHS
TUTPOHUTOB. BOJIBI I MUHEPATHHBIX
BEIIIECTB.
Poct n pa3BuTtHE pacTeHH. KomnokBuym. | M3yuuts ocoOeHHOCTH 1,34 6
KoppensTuBHBIN pOoCT pacTEHUI. pocTa U pa3BUTHUS
SIBNIeHVIE alTHKAITEHOTO PacTUTETHHOTO
TOMUHHPOBAHUSL. OpraHW3Ma U TKaHEW,
00eCTIeunBarOINX POCT
pacTeHUH.
Y CTONYMBOCTh pACTEHUH. KommoxBuym. | 3yunTts 1,34 4
AHaTOMo—Mop(bonorI/meCKI/Ie AHaTOMHYCCKHUC Hu
aanTaluy pacTeHUH K MoponoruyecKue
BO3ICHCTBIIO aJlanTalui pPacTeHUH K
HeOIaronpUATHHIX (PaKTOpOB BOSACHCTBMIO
OKpyKaiomeit CpeTEL. HeOJIaronpusTHBIX )
(hakTOpOB OKpyXKaromIen
Cpenpl.
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6.2. MeToanueckue YKa3aHus 10 opraHm3anun CaAMOCTOAITEIbLHOM p360TbI CTYJACHTOB

VYyeObubiM IaHOM HampaiieHuss noarotoBku 06.03.01. buosnorusa mno gucuumMHe
«DU3HONOTUST PACTEHUI» TPEIyCMaTPUBACTCS CAMOCTOSITENIbHAS padoTa CTYICHTa, KOTOpas
BBITIOJTHSICTCS CIICAYIONUMHU BUJAMH CAMOCTOSITEIFHONW pabOThI: HATMCAHUE KOHTPOJIBHOU PabOTHI
10 IMCUUIUIMHE, C1aya KOJUIOKBUYMA.

6.2.1. MeToanyecKkue peKOMeH/IALUM MO BbINOJHEHNI0 KOHTPOJIbHOI padoThI

OO0uue ykazanus

KontponpHasi pabota — CcaMOCTOATENBHBIA TpPyd CTYIEHTa, KOTOPBIA CIOCOOCTBYET
yrIyONEHHOMY — M3YYEHHUIO IpolJeHHoro Marepuana. Ilepeuenp Tem  paspabaTbiBaeTCst
IIPETIoAaBaTeNIEM.

Leanb BoinoiHsIeMOl padoThI:

- MOJIY4YUTh CIIeHUabHbIE 3HAHUSI 10 BHIOpaHHOU Teme; OCHOBHBIE

321244 BBINOJHAEMOM padoThI:

1) 3akperuieHre MOTYYSHHBIX PaHee TEOPETHUCCKUX 3HAHUIA;
2) BbIpabOTKA HABBIKOB CAMOCTOSTEIBHOM pabOTHI;
3) BBISICHEHHE TOATOTOBJICHHOCTH CTYJICHTA K U3yYCHHUIO CIICIYIOIICH TEMBI.

Becph mporecc HammcaHusi KOHTPOJIBHOM pabOThl MOXHO YCIOBHO Pa3fefuTh Ha CIEAYIOIINe
JTarbl:

a) BBIOOP TEMBI U COCTABJICHHE MPEABAPUTEIHHOTO IJIaHA PAOOTHI,
0) cOop Hay4dHOI MHPOPMALIUU, U3YICHHE JINTEPATYPHI;

B) aHAJIM3 COCTABHBIX YacTel MPOOIEMBI, N3JI0’KEHHUE TEMBI;

r) 00paboTka MaTeprasa B IEJIOM.

[ToAroToBKY KOHTpPOJBHOM pabOTHl CleAyeT HAauyuHATh C IOBTOPEHUSI COOTBETCTBYIOIIETO
pasnena ydyeOHMKA, Y4eOHBIX MOCOOHMI MO JaHHON TeMe M KOHCIEKTOB JICKIUH, MPOYUTAHHBIX
panee. IIpuctynaTh K BBIMIOJHEHUIO PabOTHl 03 M3ydyeHHUS OCHOBHBIX IOJIOKEHUM U TMOHSITHIMA
HayKH, HE CJEAyeT, TaK KaKk B 3TOM cllyyae CTYACHT, KaK MpPaBWJIO, IUIOXO OPHUEHTHPYETCS B
MaTtepuaine, He MOKET OTTPAaHUYUTh CMEXKHbBIE BOMPOCHI M COCPEIOTOUYNTh BHUMAHUE HA OCHOBHBIX,
MEPBOCTENIEHHBIX MPOOIEeMax pacCMaTPUBAEMOM TEMBI.

[Tocne BbIOOpa TEMbI HEOOXOAMMO BHUMATENIBHO H3YYUTh METOJIUYECKHE PEKOMEHAALUU IO
MOATOTOBKE KOHTPOJIHHON pabOThI, COCTABUTH IUIaH PAOOTHI, KOTOPHIH TOJDKEH BKIIOYATh OCHOBHbBIE
BOIPOCHI, OXBATHIBAIOIINE B LIEJIOM BCIO MPOPAOATHIBAEMYIO TEMY.

TpeOoBanus K coep:KAHUI0 KOHTPOJIbHON PadoThI

B conepxaHMM KOHTPOJIBHOW pPabOThl HEOOXOJMMO TIOKa3aTh 3HAHUWE PEKOMEHIOBAaHHOMN
JUTEpaTypsl 10 JAHHOW TE€Me, HO MPHU 3TOM CIIeAyeT MPABUIBHO MOJIb30BATHCS MEPBOUCTOUHUKAMM,
n3beraTh Ype3MepHOro HuTHpoBanus. IIpu ucnonb30BaHUM LUTAT HEOOXOIUMO YKa3blBaTh TOUYHbIE
CCBUIKM Ha MCHOJb3yeMblii HCTOYHHK: yKa3aHHE aBTOpa (aBTOPOB), Ha3BaHUE pabOThI, MECTO U TOA
W3JIaHusl, CTPAHUIIBL

B npomecce paboTel Hag MEPBOMCTOYHHMKAMH 11€71€COO0pPA3HO JeNaTh 3alUCH, BBINUCKU
a03aleB, IUTAT, OTHOCAIMIMXCA K M30paHHOM Teme. [Ipu M3ydeHHMH crieMUalbHOW FOPUANYECKON
nuTepatypsl (MoHOTpaduil, craTei, pereH3uil u T.1.) BaXKHO 0OpaTUTh BHHUMaHHE HA Pa3UYHBIC
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TOYKH 3PEHHUS aBTOPOB IO UCCIEAYEMOMY BOIIPOCY, Ha €r0 IPUBOAUMYIO apPI'yMEHTALIMIO U BBIBOJIBI,
KOTOPBIMH OITPOBEPTAIOTCS] MHBIE KOHLICTILIHH.

Kpome pekoMeHJI0BaHHOW CHEHHAJIbHOW JIUTEpaTypbl, MOKHO HCIIOJIb30BaTh JIHOOYIO
JOTIOJIHUTEIBHYIO JINTEPATYPy, KOTOpasi He0OXoAuMa JIJisi PACKPBITUSI TEMbl KOHTPOJIBHON palOTHI.
Ecnu B meproa HanmucaHusi KOHTPOJIBHON pa0OThI OBLIM MPUHSATHI HOBBIE HOPMATHBHO-IIPABOBHIC
aKTbl, OTHOCSIMECS K M3JlaraeMoil TeMme, MX HEOoOXOJMMO HW3YYUTh U HCIIOJIB30BaTh MpHU €&
BBITIOJIHEHUH.

B KoHIIE KOHTPOJBHON pabOTHl MNPHUBOIAMTCSA TOJNHBIM OubIMorpaduyeckuii mepedeHb
WCIIOJIb30BAHHBIX HOPMATUBHO-TIPABOBBIX AKTOB M CIELUAIBHON JHUTeparyphl. JlaHHBIM CHOUCOK
YCIIOBHO MOYHO IO/Ipa3ieIuTh Ha CIEAYIOIUE YacTu:

1. HopmaTuBHO-TIpaBOBBIE aKThI (AAIOTCS 110 UX FOPUAMYECKOM CHJIE).

2. Y4eOHUKH, ydeOHBIE TTOCOOHSI.

3. MoHorpadun, yueOHbIe, yd4eOHO-TTPAKTHYECKHIE TTOCOOHS.

4. Tlepuoaunueckas neyarb.

[TepBoucrounnkw 1,2,3,4 natorcs mo andabwury.

Odopmnenue OubmrorpaduIECKUX CCHITIOK OCYIIECTBIISIETCS B CIICIYIOIIEM TIOPSIIKE:

1.  ®amunus v UHUIKMATBI aBTOpA (KOJJIEKTUB aBTOPOB) B UMEHHUTEILHOM majaexe. [lpu

HaJU4IUHU TpexX U 0oJiee aBTOPOB JOIMYCKAETCS YKa3bIBaTh (PaMIIIMKM W WHHUITMAIBI TIEPBBIX JABYX

1 100aBUTH «u Op.». Ecin KHUTra HamucaHa aBTOPCKUM KOJUIEKTHBOM, TO CChUIKA JIEJIaeTCsl Ha

Ha3BaHWe KHUIM M e€ penakrtopa. daMunnio ¥ HMHULUANBI peAaKTOpa MOMEHIAI0T IOCIe

Ha3BaHMS KHUTH.

2.  TlomHoe Ha3BaHME NEPBOMCTOYHUKA B IMEHUTEIHLHOM Ma/ICKeE.
3. MecTo u3gaHus.

4, T'ox n3manuys.

5. OOmiee KOJIMYeCTBO CTPaHUIL B padoTe.

CchUIKH Ha KYpHAJIBHYIO HIIM Ta3€THYIO CTaThIO JOJKHBI COJEPkKaTh KPOME yKa3aHHBIX BBIIIE
JAHHBIX, CBEJICHUS O HA3BaHUU KYPHAJIa WU ra3eThl.

CchulkM Ha HOpPMATHBHBIM aKkT jAenaroTcs ¢ ykazanuem CoOpaHusi 3akoHojaarenbcTBa PO,
UCKJIIOYEHHE MOTYT COCTaBIISITh CChUIKM Ha Poccuiickyio razety B TOM Cilydae, €CJIM JAaHHBIN
HOPMAaTHUBHBIH akT erie He onyoiaukoBad B C3 PO.

CchUIKH Ha HCIIOJIb3yeMbIe TIEPBOMCTOUYHUKN MOXHO JIeJaTh B KOHIIE KaXI0i CTpaHHULIBI, JIHOO
B KOHIIE BCEHl pabOThI, HyMepallis MOXKET HAYMHATHCS Ha KKJOW CTpaHUIIE.

CTpyKTypHO KOHTpOJIbHAsI pab0Ta COCTOUT TOJBKO M3 HECKOIBKHUX BOMPOcoB (3-6), 6e3 rias.
Omna 00s13aTeNIbHO I0JKHA COAEPKATh TEOPHUIO U MPAKTUKY PACCMATPUBAEMOM TEMBI.

3. [lopsi1oK BHINMOJTHEHUSI KOHTPOJIbHOW PadoThI

KonTtponpHas paboTa uznaraercs JOrH4ecky Mocie0BaTeIbHO, TPAMOTHO U pa300pUMBO.

Ona o0s3aTenbHO JODKHA HMETh THUTYIbHBIM JHcT. OH COACpKUT Ha3BaHUE BBICIIETO
y4eOHOTro 3aBe/IeHHUs, Ha3BaHUE TeMbI, (PaMHIINIO, HHUIIUAJIBI, YIEHOE 3BaHHUE U CTENEeHb HAYYHOTO
pyKoBoIuTENS, (haMUIIHIO, MHUIIMAIBI aBTOPA, HOMEP TPYIIIIHIL.

Ha cnenyromieM nucte NpuBOIUTCS COAEpKAHUE KOHTPOIBHOU paboThl. OHO BKIIIOUAET B CeOs:
BBEJICHUE, HA3BAHKE BOMPOCOB, 3aKIIOUEHUE, CITUCOK JTUTEPATYPHI.

BBenenue nomkHO OBITH KpaTkuM, He Oonee | crpanunbl. B HEM HEOOXOAUMO OTMETHUTH
aKTyallbHOCTh TEMbI, CTETNEHb €€ Hay4HOW pa3paboTaHHOCTH, MpPEAMET HUCCIENOBaHUS, LETb U
3a/laud, KOTOpBIE CTaBsTCS B pabote. M3mokeHWe KakIoro BOMpoca HEOOXOIWMO HayaTh C
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HaIMCaHMs 3aroJioBKa, COOTBETCTBYIOILIEMY OIJIABICHHIO, KOTOPBINA J0JKEH OTpa)kaTh COJIEPIKaHUE
TEKCTa. 3aroJOBKM OT TEKCTa ClIEAYyeT OTAENATh MHTepBajgamMu. Kaxkaplii 3arojgoBoK 00s3aTeIbHO
JOJKEH IIPEJIIECTBOBATh HEMOCPEACTBEHHO CBOEMY TEKCTy. B Tom ciydae, korjga Ha ouepenHOM
CTpaHule OCTaéTCS MECTO TOJBKO Ui 3arojioBKa M HET MECTa HU Ul OJHOM CTPOYKU TEKCTa,
3aroJIOBOK HY)KHO IUCAaTh HA CJIEAYIOIIEN CTpaHHULIE.

Nznaras Bompoc, KakJIblil HOBBIM CMBICIIOBOM a03all HEOOXOIUMO Ha4yaTh C KPaCHOM CTPOKH.
3aKOHUYUTH U3JI0KEHHE BOIIPOCA CIEAYET BHIBOJOM, HTOIOM IO COJEPKAHUIO JAaHHOTO pa3jena.

Wznoxenne copep:kaHusi Bcell KOHTPOJIBHON pabOThI JOIKHO OBITH 3aBEPIICHO 3aKIIIOYCHUEM,
B KOTOPOM HEOOXOIMMO J1aTh BHIBOJIBI 1O HATIMCAHUIO PAOOTHI B IIEJIOM.

CrpaHuilbl KOHTPOJBHOW pabOThl JOJKHBI UMETh Hymepaluio (ckBo3Hoi). Homep cTpanuisl
CTaBUTCS BHU3Yy B IpaBoM yriy. Ha TUTynpHOM JMcTe HOMEp CTpaHHUIl HE CTaBUTCH.
OnTtumanbHblil 00bEM KOHTPOJIBHOM paboTel 10-15 cTpaHuil MalIMHONMHMCHOTO TEKcTa (pa3Mmep
mpudra 12-14) yepe3 NOIYTOpHBIA WHTEpBal Ha CTAaHAAPTHBIX JHcTax (opmara A-4, mous:
BepxHee —15 MM, HIDKHEe — 15MMm, 1eBoe —25MM, ipaBoe —10mm.

B Tekcre KOHTpOJIBHON pabOThl HE JOIMYyCKAaeTCsl MPOU3BOJILHOE COKpallleHHE CIIOB (Kpome
OOIIETIPUHSTHIX).

Cpok BBITIOJIHEHUSI KOHTPOJBHOW PabOTHI ompenenserca npenonasaTeneM. [lo pesynpraTam
MIPOBEPKU KOHTpPOJIbHAs paboTa oleHUBaeTcs Ha 2-5 OamioB. B ciyuae oTpuuaTenbHON OLEHKH,
CTYIEHT JOJI’KEH 03HAKOMHUTHCS C 3aMEUYaHUSIMHU U, YCTPAHUB HEJOCTATKU, TIOBTOPHO claTh paboTy
Ha IIPOBEPKY.

6.2.2. MeToauyeckne peKOMeHIAIMU 10 NMOAT0TOBKE U ¢/1ave KOJJIOKBUYMAa

KosutokBuyMm (B mepeBojie ¢ JJaTUHCKOTO «Oecefa, pa3roBopy») — (opma TEKyIIero KOHTPOJIS
3HaHUH CTYJEHTOB, KOTOpas MPOBOJAUTCS B BUJE COOECEOBAaHMU MPENoJaBaTeist U CTyAEHTa IO
CaMOCTOSTEJIBHO MOJITOTOBJIEHHOM CTYZAEHTOM TEME.

OH npuMeHseTcs Ui NPOBEPKU 3HAHUH 10 ONpeAETICHHOMY pa3zeny (Ui oObeMHON TeMe) U
IIPUHATHUS PELIEHUS O TOM, MOKHO JIM IIEPEXOUTh K U3y4EHHIO HOBOro MaTepuaia. KommokBuym —
3T0 Oecella CO CTYAEHTaMM, II€JIbI0 KOTOPOMW SIBISICTCSA BBISABICHHE YPOBHS OBJIAJCHHUS HOBBIMU
3HaHUAMU. B oTiinyMe oT cemMuHapa rilaBHOE Ha KOJUJIOKBUYME — 3TO IIPOBEpPKA 3HAHUM C LIENbI0 UX
CHCTeMaTH3alLluu.

Ieab10 KOJUIOKBHYMA sIBIIsieTCs (JOPMHUPOBAHUE Y CTY/IEHTAa HAaBBIKOB aHAJIM3a TEOPETHUECKUX
po6JieM Ha OCHOBE CaMOCTOSATEJILHOTO U3yYeHHsI yUeOHOM M Hay4HOH JINTepaTyphl.

Ha KoJIJIOKBMYM BBIHOCATCS KpYIHbIE, NPOOJIEMHBIE, HEPEIKO CHOpHBbIE TEOPETUYECKUe
Bonpochkl. KoJIOKBUYM MOKET NpPOBOAMTHCS IO BOMpOcaM, OOCYXKIABIIMMCS Ha CeMMHapax.
KoHkpeTHple BOMNpOChl s KOJUIOKBUYMa CTYJEHTaM HE COOOLIaroTcs, OJHAKO 3apaHee
bopmynupyroTcs npenojaBateneM. [Ipennonaraemslii 00beM OTBeTa HE JOJDKEH OBITH OOJBIIMM
(mpumepHo 1,5-2 MUHYTBI), 4TOOBI IPENOJaBaTeIh MOT YCIETh OMPOCUTH BCEX CTYCHTOB.

Ot crynenra Tpedyercs:

« BIIQJICHUE U3YYCHHBIM B XOJ€ Y4eOHOro Ipolecca MaTepuaioM, OTHOCALIUMCA K

paccMaTpuBaeMoil mpooieme;

« Halmuyhe COOCTBEHHOTO MHEHHMA 10 OOCYKJaeMbIM BOIpOCaM M YMEHHE ero

apryMEHTHPOBATh.

KomnokBuyM — 3TO He TOJNBKO (opMa KOHTPOJIA, HO M METOJA YriyOleHus, 3aKperuieHus
3HaHUH CTY/IEHTOB, TaK KaK B X0J€ coOeceJOBaHMUs MPETo1aBaTellb Pa3bsiACHIET CIOKHBIE BOTIPOCHI,
BO3HUKAIOIINE y CTYAEHTA B MPOLIECCE N3YUYSHHS JAHHOTO UCTOYHHKA.

3amaua KOJUIOKBUYMa JOOHMTHCS TNIyOOKOTO M3Y4eHHUs OTOOPaHHOTO MarepHaia, MpoOyAuTh Y
CTY/IEHTa CTPEMJICHHE K YTEHUIO TOTIOTHUTEIbHOH S5KOHOMUYECKOHN JINTEpaTypHI.
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IToaroroBka K NpoBeJeHUI0 KOJIJIOKBHYMA.

[ToaroToBka K KOJUIOKBUYMY MIPEIIONIAraeT HEeCKOJIbKO JTAIlOB:

1. IloaroToBka K KOJUIOKBUYMY HAYMHAETCSl C YCTAHOBOYHOM KOHCYJIBTAIlMU HPENoIaBaTels,
Ha KOTOPOW OH DPa3bsACHSET Pa3BEPHYTYIO TEMAaTHUKy HPOOJIEMBbI, PEKOMEHAYET JUTeparypy s
M3ydeHHs 1 OOBSCHSET NPOLEAYPY MPOBEICHHUS KOJUIOKBUYMA.

2. Kak npaBuiio, Ha cCaMOCTOSITEIILHYIO MTOJATOTOBKY K KOJUIOKBUYMY CTYACHTY OTBOAMTCS 3—4
Henenu. [loaroroBka BKiIOUaeT B ceOsi M3ydeHHEe PEKOMEHIOBAHHON IUTEpaTypsl U (M0 yKa3aHUIO
MPETo/1aBaTelisl) KOHCIEKTHPOBAHNE BaXKHEHIIINX UICTOYHUKOB.

3. KomnmokBuym mpoBoauTcs B (GopMe WHAWBUIYAbHOW Oecelpl MPEernojaBaTels ¢ KaKIbIM
CTYJIEHTOM WJIH Oeceqbl B HeOOIbIINX rpynnax (3—5 4yenoBex).

4. TlpemogaBarenb 3aJaeT HECKOJIBKO KpPAaTKUX KOHKPETHBIX BOIPOCOB, ITO3BOJISIOIINX
BBISICHUTH CTEINEHb JOOPOCOBECTHOCTU pabOTHI C JUTEPATypOil, KOHTPOJIUPYET KOHCIEKT. [lanee
OoJiee MOaPOOHO OOCYKIAETCsl Kakas-Tu00 CTOpOHA MPOOJIEMBI, YTO TO3BOJISIET OLICHUTHh YPOBEHB
TIOHUMAaHHUSL.

6. [To uToram KoJIIOKBUYMa BEICTaBIIsIeTCs MU hepeHImpoBaHHAS OIICHKA, HMEIOMIasi OOJIBIION
YIIebHBII BEC B ONPEIeNICHIH TEKYIIeH YCIIEeBAEMOCTH CTYICHTA.

Oco0eHHOCTH U MOPSIAOK C1a4U KOUIOKBHYMA. CTyJICHT MOXET ce0sl CYMTaTh TOTOBBIM K
clavye KOJUIOKBHyMa IO HM30paHHOW paboTe, KOrJa y HEro €CThb MM JIMYHO COCTaBJICHHBIA H
00paboTaHHBINI KOHCHEKT CAaBaeMOM paldOThI, OH 3HAET CTPYKTYpPY pabOThl B IIEJIOM, COJEpKAHUE
paboTel B II€JIOM WM OTIEIbHBIX €€ pa3liesioB (TJaB); YMEET pACKpBITh paccMaTpUBaeMble
mpoOeMbl U BbICKA3aTh CBOE OTHOILIEHHE K MPOYUTAHHOMY U CBOM COMHEHUS, a TAaKXKe 3HAET, KaK
yOeIuTh MpernoaaBaress B IPaBOTE CBOUX CYKICHUH.

[IpoBenenne KOJJIOKBUYMa IMO3BOJISIET CTYIEHTY MNpUOOpecTH ONBIT pabOThl  HaJ
MEPBOUCTOYHHUKAMH, YTO B JaJbHEHIIEM MMOMOXKET C MEHBIIMMU 3aTpaTaMi BpeMeHH padoTaTh Haj
JUTEPaTypOH MO0 KypCOBOM pabOTe U MPHU MOATOTOBKE K SK3aMEHaM.

6.3 ®OHJ] OLIEHOYHBIX CPEJICTB MO JUCIHUATIIAHE (MOLYJIIO)

1. Ilepeuyennb popMHPYEMBIX KOMMIETEHIUH

Kon HaumenoBanue NuHaukarop JocTHKEHUS KOMIIETEeH MU
KOMIIETEeH KOMIIeTeHLIMH
MM
YHauBepcaibubie komnereHuud (YK) 1 HHIMKATOPBI X JOCTUKEHUS:
YK-1. | Cnocoben YK-1.1. Ananuzupyer 3aaady, BeLAEIASA ee 0a30BbIe
OCYyIIeCTBJISITh COCTaBJISIIOIINE;
Nnouck, kpurnyeckuii anam3 | YK-1.3. OcymectBnsier morck HHQOPMAIN IS PEIICHUS
U CHHTe3 HHpOpMaLuH, MOCTABJICHHOW 3aJjauyl 10 Pa3JIMYHBIM THUIIAM 3aIIPOCOB;
NPUMEHATH
N YK-1.5. PaccmarpuBaeT u npeniaraetr BO3MOXKHbIEC BAPHAHTHI
CHCTeMHBII moaXo0x .
pelIeHns OCTaBICHHON 3aJauMl, OLIEHUBAsI UX JOCTOUHCTBA U
AJsl pelieHHs MOCTABJIEeHHBIX
HEJIOCTAaTKH.
3a1a4
Oodmenpogeccuonanbubie komnereHuuy (OIIK) n nHANKATOPBI HX JOCTHIKEHUSI

OIIK-2. | CnocoGeH npuMeHSATH OIIK-2.1. OpueHTupyercsi B COBPEMEHHBIX METOAMYECKUX
NPUHUHUIBI CTPYKTYPHO- NoAX0Jax, KOHIEMIHUIX 1 pobieMax (hYU3M0JIO0ruu, LUTOJIOTHH,
(pyHKUMOHATBbHOT onoxumun, OnoU3NKH, 3HAET OCHOBHBIE CHCTEMBI
OpraHu3aiyu, UCNO0JIb30BaTh | KU3HEoOecIeueH s 1 TOMEOCTaTHYECKOH peryssiun
¢pusuonoruyeckue, KU3HEHHBIX (DYHKIMH Y paCTEHHI U Y >KUBOTHBIX, CIIOCOOBI
LHMTOJIOTHYEeCKHeE, BOCIIPUATHS, XpaHEHHsI U Tiepeaadd HH(popManuy;
OUOXUMMYECKHUE, .
onopuznyeckne MeTObI OIIK-2.2. OcymiecTBasier BBIOOP METOJIOB, aJIeKBATHBIX IS

AHAJIN3a AJ1d OHCHKH U PCHICHUS HCCHCﬂOBaTeHBCKOﬁ 3aJa4M - BBISABJIATH CBA3H
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KOPPEeKUH COCTOSIHUSI
JKMBBIX 00LEKTOB H
MOHUTOPHHIA CPeIbl HX
ooMTAHUSA

(hM3HOIOrNYECKOTr0 COCTOSIHUS 00BEKTa ¢ (pakTOpaMu
OKpY>Karolllel CpeJibl;

OIIK-2.3. [IpuMeHseT SKCIIepUMEHTAIBHBIC METOIBI JUIS OLICHKU
COCTOSIHUS KUBBIX 00OBEKTOB.

OIIK-8. | Cnoco0eH HCnoJIb30BaTh OIIK-8.1. [IpuMeHsIeT OCHOBHBIE THITBI SKCIICAUIIMOHHOTO H
MeTOABI cOopa, 00padoTKH, n1ab0opaTOPHOro 000PYI0BAHMS, 3HACT OCOOSHHOCTH BHIOPAHHOTO
cUCTEMATH3AIMHT U 0o0bekTa MpodeccHoHaTbHON ACATEIbHOCTH, YCIOBUS €ro
NPeACTABJICHUSI TIOJIEBOMH U coJIepKaHus U PabOThI C HUM C YUETOM TPEeOOBaHUN OMOITUKY;
JabopaTropHoii nHGopManuu,

NPUMEHATH HABBIKHA PadoThI
¢ COBpEMEHHBIM OIIK-8.2. AHanu3upyeT ¥ KpUTHIECKU OLICHUBAET Pa3BUTHE
oGopyaoBanuem, HAy4YHBIX HJICH, HA OCHOBE UMECIOIINUXCS PECYPCOB, COCTABIISIET
AHAJIM3HPOBATH MOJIyYeHHbIe | [UIAH PELICHNS IIOCTAaBICHHON 33124y, BbIOUpaAeT 1
pe3yabTaThl Monn(bnunpyer MCTOJIUYCCKUC ITPUECMBI;
OIIK-8.3. Ucnonb3yer coBpeMeHHOE 000PY0BaHUE B TIOJIEBBIX
1 JJaOOPaTOPHBIX YCIOBUSAX, IPAMOTHO OOOCHOBBIBAET
MOCTaBJICHHBIC 33JI1aY¥ B KOHTEKCTE COBPEMEHHOI'O COCTOSIHUS
POOJIEMbI, UCTIONB3YeT MAaTEMATHUYESCKUE METOIbI OICHUBAHUS
TUTIOTE3, 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX,
MaTEMaTHYECKOI0 MOJCIIMPOBAHMS OMOIOTHYECKHUX IIPOLIECCOB M
aJICKBaTHO OL[EHUBAET JJOCTOBEPHOCTh M 3HAYNMOCTh
MOJIyYCHHBIX PE3yJIbTaTOB.
IIpodeccnoHaibHbIe KOMIIETEHIIMN BBHITYCKHUKOB M MHANKATOPBI UX TOCTHKEHHS
IK-3. | Cnocoben npumensaTh | IK-3.1. [lemoHCTpHpyeT 3HAHUS TEOPETUIECKUX OCHOB
3HAHUE MPUHIIMIIOB | TPUHIIMIIOB CTPYKTYPHOH M (DYHKIIMOHATBHOW OpraHU3aIuu
KJETOYHOI  OopraHu3amuu | OMONOTHYECKHX OOBEKTOB, OCHOBHBIX (DYHKIIUH JKHBBIX
OMOJIOTHYECKHX O0BEKTOB, | OPTaHHW3MOB: OCHOBHBIX 3aKOHOMEPHOCTEH CTPYKTYPHOMH
onodusnueckux M | OpraHM3aIyy KIETOK, TKaHeW C TIO3UIMHU IUHCTBA CTPOSHHS U
OMOXMMHUYECKUX OCHOB, | (YHKIUH; CTPYKTYpHBIC KOMIIOHEHTHI B TKAHSX )KUBOTHBIX U
MeMOpPaHHBIX NPOIECCOB M | YEIOBEKAa Ha MUKPOCKOIMMYECKOM U yIbTPAMUKPOCKOITHTIECKOM
MOJIEKYJISIPHBIX YPOBHSX; IEMOHCTPUPYET yIIIyOIeHHBIC MPEICTABICHUS 00
MEXaHU3MOB OCHOBaX MOJIEKYJISIPHON OHOIIOTHUH KJIETKH, COBPEMEHHBIX
JKU3HETeATeNbHOCTH JOCTHYKEHUSX W MEPCIeKTUBAX Pa3BUTHS, KOHIENTYaIbHbIE

OCHOBBI H METOJIYECKHUE MTPUEMBI MOJICKYIISIPHOU OHOJIOTHH;
OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB POCTA U PA3BUTHSI HA
pas3HbBIX dTAnax OHTOreHe3a; MPHHIUITBI CTPYKTYPHOH U
(hyHKITMOHATHHON OpraHU3aIiy OHOJIOTHYECKUX 00bEKTOB,
MIPHHIUITE MEXaHU3MOB TOMEOCTATUIECKOW PETYIISIINY;
HAay4HbIC MPEACTABICHHS O MEXaHU3MaX PEryJIsIIHM;

MK-3.2. IlpumenHsieT oOCHOBHBIE (PU3HOIOTUIECKIE METO B
aHaJM3a U OL[CHKH COCTOSHHUS JKUBBIX CHCTEM; IPUMEHSET
OCHOBHBIE KCIIEPIMEHTAIEHBIE METO/IBI B PA3IIMYHBIX 00IACTIX
Ononorun, OOBSICHAET M aHATH3UPYET MOJIEKYIISIPHBIE
BHYTPHKJICTOYHBIC MEXaHU3MBI U MEKKIETOUHBIE
B3aUMOJICHCTBHS; HCIIONB3YET 3HAaHUE IPHHIIMIIOB KJIETOYHOM
OpraHu3aly OHOIOTMYECKHX 00BEKTOB, NX CTPYKTYPHOH H
(YHKIIMOHAIBEHOI OpraHu3alii, OOBSCHSIET y4acTHE Pa3THYHBIX
KJIETOYHBIX CTPYKTYP B MEXaHH3MaX IT'OMEOCTaTHYECKOU
PEryIsuy, XpaHEHHH, Iepelaul U pean3aliii HacleICTBEHHON
uHpopmary; onpenesnsier (Gasbl, THIIB POCTa, STAIIBI
OHTOT'€HEe3a, BUJIbI IBHKECHHI, BUIIBI yCTOMYMBOCTH, MEXaHU3MbI
3aIMUTHI )KUBOTO OPraHU3Ma;

IK-3.3. Ucnone3yer MeToabl U3y4eHHUs PYHKIHOHATBEHOTO
COCTOSIHUSI OpPraHM3Ma; [IPEACTaBICHUSIMA 00 OCHOBHBIX
npueMax UcCiIeAOBaHUN KIETKH; (PU3HOIOTHYECKON
TEPMHUHOJIOTHEH, METOJAMH aHaJIN3a U OLEHKH COCTOSHHS
KHUBBIX OPraHU3MOB.

2. Ilnanmpyemble pe3y/IbTaThl OCBOCHHUS
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No KonTposmpyemsie KoMnereHuun, KOMIOHEHTbI HaumenoBanue
n/n pasjaeJibl KOTOPbIX KOHTPOJMPYIOTCH OLIEHOYHOI'0
JTUCIHHUIIINHDI cpeacTBa

1 | ®usnonorus YK-1 TECT, KOJUIOKBUYM

PacTUTEIbLHON KJIETKH OIIK-2

OIIK-8.1, OIIK-8.3
MK-3

2 | Cucrembl peryJsiliua U YK-1 TECT, KOJUIOKBUYM

HHTErpauMu y pacTeHui OIIK-2

OIIK-8.1, OIIK-8.3
MK-3

3 | Boaublii pe:kuMm pactenuii OIIK-2
OIIK-8.1, OIIK-8.3
MK-3

4 | ®dorocuHTeE3 YK-1.3, YK-1.5 TECT, KOJUIOKBUYM
OIIK-2
OIIK-8

MK-3

5 | JIpIxaHue pacTeHui VYK-1.3, YK-1.5 TECT, KOJUIOKBUYM
OIIK-2
OIIK-8.1, OIIK-8.3
MK-3

6 | KopHeBoe nutanue YK-1.3, YK-15 TECT, KOJUIOKBUYM

pacteHuii OIIK-2

OIIK-8.1, OIIK-8.3
MK-3

7 | PocT M pa3BUTHE pacTeHMil OIIK-2 TECT, KOJUIOKBUYM
OIIK-8.1, OIIK-8.3
IK-3

8 | YeroiiunBoCTh pacTeHuii OIIK-2 TECT, KOJUIOKBUYM
OIIK-8.1, OIIK-8.3
IK-3

IIpoMe:xxyTo4yHasi aTTeCTALIUA 110 YK-1, OIIK-2, OIIK-8, I1K-3 JK3aMEH
AUCHHUILINHE

3. TumoBble OLEHOYHbIE CPeACTBA, HEOOXOAMMBIE JIsl OLEHKHU NJIAHHPYEMBbIX pPe3yJibTATOB 00y4eHUs] IO
JUCHHUILINHE:

Ouenounoe cpeacrBo-1: Tect
1. lleab: u3MepeHre ypoBHs 3HAHUM, YMEHUH 1 HABBIKOB 00YUAIOIIETOCS.

2. Koutpoaupyemslii pa3zges AUMCUMIIMHBI: OU3HOIOrHUsS PACTUTENbHONW KieTKH; CHCTEeMBbl peryisiiMd ¥ WHTEerpanuuud y
pacrenuii, Bonublil pexxum pactenuil, @orocunres, [pixanue pactenuil; KopueBoe nutanue pacreHuit; GuU3nonorus pocra u
pa3BuTHS, Y CTOHYUBOCTH PACTECHHH.

3. lposepsiembie komnerenmun: Y K-1, OIIK-2, OIIK-8, I1K-3

IIpuMep OLIEHOYHOr0 CPeCTBA:

1) Jns pacTeHmii XapaKTepPHO HAJTUYME CJETYIOINX CTPYKTYP KJIETKH:
a) saapo, DP, MUTOXOHIPHH, TUIACTH/IBL;
0) sapo, OP, pubocoMbl, MUKpOTEINa, BAKYOJIH;
B) MHTOXOHJPUH, anmnapat [ 0JIbIKY, TUTaCTHIBI,
r) a,o;
n) 0O, B.

2) K meMOpaHHBIM OPraHOMIAM KJIETKH OTHOCSITCS:
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1) MUTOXOHIpHUH, IIACTUBI, puOOCcOMBI, DP;
2) ammapat ['0Jib/KH, IaCTUIBI, TEPOKCHCOMBI, MUTOXOHIPUH;
3) DP, BaKkyoJIH, TM30COMBI,
4) a, 0;
5) 0, B.
3) B cocTaB KJIETOYHOI 00010YKH BXOIST:
1) uemtron03a, JINIHIBI,
2) 1eJUTI0J103a, HEOOJIBIIOE KOJMYSCTBO OCJIKa, KHUPHI;
3) remMuIeIUII0I03a, ICKTHHOBBIC BEIIECTBA, OCIIOK;
4) a, 0;
5) a, B.
4) BbJaaroaaps njasmMajaecMaM MpoToIJia3Ma BeeX KJIeTOK 00beInHsIeT s :
1) B amomuacr;
2) B CHHILIACT;
3) TokoIIACT;
4) Bce OTBETHI HEBEPHEBIC.

5) PoJab munuaHoi (ppakuuu MeMOpaH:
1) peuentopHO-peryssITOpHasi;
2) TOJYIPOHUIIAEMOCTH;
3) akkyMmyusius U TpaHchOpMaIUs SHEPTUH;
4) curHajibHasl.
6) Ipu3Hak, NO3BOJSIIOIIUI CYAUTh 0 GU3HOJTOTHYECKOM COCTOSTHUYU KJIETKH:
1) NOABMKHOCTD IIUTOILIA3MBI;
2) BSI3KOCTb IIUTOTLIA3MBI,
3) BIACTUYHOCTH IIUTOILIA3MBI;
4) Bce OTBETHI HEBEPHBIE.
7) Cpena, B KOTOPYIO NOTPY:KeHbI BCe OPraHe/Ibl — 3TO:
1) umroriasma;
2) ruanorasma,
3) miasmojieMMa;
4) ocCHOBHas IUIa3Ma.
8) Il1azMosieMMa BBIMOJIHSIET cJaeaylomue pyHKIuu:
1) KOHTPOJIb TOTJIOIICHHS U CEKPEIMH BEIIECTB, yyacTue B (OPMHUPOBAHUH KIETOYHOM CTEHKH;
2) peLenTOPHYI0, OCMOTUYECKYIO, 3alIUTHYIO;
3) BHEPreTHYECKYyI, CEKPETOPHYIO, MHUIIEBAPUTEIBHYIO, JIICKTPHUECKYIO;
4) a, 0, B.
9) Kakue BelecTBa Ha3pIBalOT epMeHTAMHU?
1) aTo BemiecTBa OEIKOBOM MPUPOIBI, 00JIATAIONINE KATATUTUICCKUMHU U PETYISTOPHBIMI CBOMCTBAMHU;
2) 3TO BelecTBa HEOEIKOBOH MPUPOIbI, 00 JAIONIUE KATATUTUICCKUMHU U PETYJISITOPHBIME CBOMCTBAMH;

3) 39TO BCIICCTBaA BBIpa6aTBIBaI-OH_II/IeC$I B IIpoHecce CCTCCTBCHHOIO obMeHa BCIICCTB M OKa3bIBArOIIHEC
HHUYTOXKHBIX KOJINYCCTBAX PETYIIATOPHOC BIIMAHUC,

4) KaTaJn3aTophl JIUIUAHOTO COCTABA.
10) Uuruduropsl (pepMEHTOB — 3TO BeIeCTBA, KOTOPbIE
1) momaBmnstOT neiicTBue pepMEeHTOB;
2) yCKOPSIIOT JelicTBUEe (epMEHTOB;
3) pa3pymaTt GepMeHTHI;
4) cTUMYIUpPYIOT 00pa3zoBaHue (EPMEHTOB.
11) K MeKKJIEeTOYHBIM CHCTEMAM PeryJisiliii OTHOCSTCS
1) osnekrpodusnoIOTHYECcKas, TeHETHYECKasi, TOPMOHAIbHAS,
2) Tpoduyeckasi, FOpPMOHAIbHAs, HEKTPO(HUZNOTIOTHIECKAS;
3) reHernyeckas, MeMOpaHHas, TOPMOHAJIbHAS;
4) ropMoHanbHasi, Tpoduyeckas, GepMeHTaTHBHASL.
12) PeakumoHHasi CHOCOOHOCTh M HANTPABJEHHOCTH PA0OTHI KATAJUTHYECKOT0 EHTPA 3aBUCHT:
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1) nHanuuust KOPEepMEHTOB, KOPAKTOPOB, AKTUBATOPOB MM HHTUOUTOPOB;
2) OT KOJIMYECTBA CyOCcTpara;
3) OT HaMYMs OTPEACICHHBIX META00IUTOB;
4) Bce OTBEThI HEBEPHBIC.
13) I'eneTn4eckas peryJsiius BKJIKYAeT B ce0sl peryiasiuio:
1) Ha ypoBHE pEIUIMKAIMH, IIPOIICCCHHT A,
2) Ha ypOBHE MMPOIECCHHIA U TPAHCIISAIIIH;
3) Ha ypoBHE pEIIMKALUH, IPOLIECCUHTa U TPAHCIISIINY;
4) Ha ypOBHE PEIUTHKAIINH, TPAHCKPUIILIUH, TPOLIECCUHTA U TPAHCIISIIHH.
14) MemOpaHHasi peryJisinusi OCYIIECTBIISIETCS:
1) Onaronapsi CBS3bIBAHUIO WJIH OCBOOOXKICHHIO (DEPMEHTOB U PETYIISTOPHBIX OCIIKOB;
2) Onarojapsi CIBMUraM B COJICPYKAHUH PA3JIMYHBIX TUTATESIHHBIX BEIIECTB;
3) Onaromaps cBMraM B MEMOpPaAHHOM TPaHCIIOPTE;
4) a,o0,s.
15) CaBur B cofep:KaHUH Pa3JIMYHBIX )JIeMEHTOB MUTAHUSI 0KA3BIBAIOT BJIMSIHHE:
1) Ha pocT M pa3BHTHE;
2) Ha OOMEH BEIIEeCTB;
3) Ha dusnosornYecKue U MOp(HOreHETHUESCKHE TPOIIECCHI;
4) Ha ;pIxaHue ¥ pOTOCHHTES.
16) ¥ kaKkux opraHoB pacTeHuii ”THTEHCHBHOCTH TPAHCIIMPALUH BbIle?
1) nucr;
2) crebenb;
3) KOpeHb;
4) BETOK.
17) Cemena, kakoii KyJbTypbl NOIJIOIIAKT BOAY ObICcTpee?
1) meHuIIbr;
2) MOJICOJTHEYHUKA,
3) ropoxa;
4) pxu.
18) Conep:xanue BoOabI B 3peJiOH PACTUTEIbLHOM KJIETKe COCTABIISET
1) 50-80%;
2) 60-70;
3) 70-95;
4) no 50%.
19) CyumecTBeHHYI0 PoJib B KOOPAMHAIMH (PYHKIMOHAJbHON aKTHBHOCTH M B Ipoieccax MopdoreHesa
Urpaer:
1) memOpaHHas peryJsius;
2) TpoduUecKas perysius;
3) reHeTHYeCcKas pEryIISIus;
4) >nexTpoPU3HOIOTHYCSCKAS PETYIISIHS.
20) ®oToCHHTE3 ITO:
1) mpo1iecc TpaHchopMaLUK XUMHUUYECKON SHEPTUN OPTaHUUECKUX COEJUHEHUH B SHEPIHIO CBETA,
2) mporecc, NP KOTOPOM Ha CBETYy B 3€JE€HBIX YacTSIX PACTeHUH M3 YIJIEKHCIOro Tra3a U BOJbI
00pa3yroTCcsl OpraHMYEeCKHe BEIIeCTBA M BHICBOOOXKIAETCS MOJIEKYIISIPHBIN KHCIOPOJ;
3) npotiecc BBIJECICHHUS KUCIOPOAA U MOTJIONIEHUs YTIIEKUCIOTO ra3a;
4) mporecc 00pa30BaHMsl CIOKHBIX OPTaHUYECKUX BELIECTB U3 MPOCTHIX MPHU YYaCTHH SHEPTUU CBETA.
21) ®u3noiorn4ecKrue 0COOEHHOCTH XJI0POILIACTOB:
1) cnocoOHOCTH K IBUKCHHUIO;
2) CIy)XaT UCTOYHUKOM IUTATEIbHBIX BEIIECTB;
3) OCYIIECTBIISIIOT MpoILecc (POTOCHHTESA;
4) a,0,B.
22) DyieMeHTapHBIIi cocTaB XJiopoduiia b:
1) CssH7006N4Mg;
2) CssH7205N4Mg;
3) CssH7206N4Mg;
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23) CBeueHnne TeJl, BO30YyKIaeMoe OCBellleHneM KPAaCHOM YacTH CBeTa, U MPOJ0JEKAKIIeecs: 04YeHb
KOPOTKHUIi MPOMEKYTOK BpeMeHU:

1) doropenyxkims;

2) dmroopecueHus;

3) dbocdopecuenmus;

4) pochopoms.

24) ®dusuooruveckas pojb PUKOOMINHOB 3aKJI0YAETCS B:

1) yuacTun B OMOXHMUYECKUX PEAKIUSX;
2) NOTJIOIIEHUH CBETa B KAYECTBE JONOJHUTEIBHBIX IMTMEHTOB;
3) B cBeTOCOOMparoIeil ClIoCOOHOCTH U BBITIOJITHEHUH PETYITOPHON (YHKIUH;
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4) a, 0, B.
25) Moaekyaa XJ0popuIa-JI0BYHIKM €O BCeMH BCIHOMOIaTeJbHBIMH MOJIEKYJIaMH TNHMIMEHTOB
NpeacTABJISIIOT:

a) pEaKIMOHHBINA LIEHTP
0) porocucrema;
B) (DOTOCHHTETHUYECKYIO €IUHHUILY.
') aHTEHHBIA KOMILJIEKC.
26) Murpanusi JHeprum oCylecTBJIsSIeTC:
1) OT IIMHHOBOJHOBBIX MTUTMEHTOB B CTOPOHY KOPOTKOBOJIHOBBIX;
2) OT KOPOTKOBOJIHOBBIX JIO JUTHHHOBOJIHOBBIM;
3) XaOTUYHO;
4) Bce OTBETHI HE BEPHBI.
27) YkaxuTe NPOAYKTHI HeHUKJIN4ecKoro ¢porodochopuinpoBanus:
1) ®I'K, Pubynes3o-1,5-mudocdar;
2) HAII®H+H", O, rimoko3a;
3) AT®, Pubyneszo-1,5-mudocdar;
4) Oz, HAIOH+H", AT®.
28) IlepBuunbiM akuenTopoM CO2 Ha MyTH NPeBpalleHNs] YIJIepoAa SABJIAETCH:
1) ®I'K;
2) OI'A;
3) PAD;
4) HAJ1D- Ho.
29) IIpoayKkTUBHOCTH ()OTOCHHTE3A ITO:
1) koJMYecTBO IpaMM CyXOro BellecTBa, OOpPa30BaHHOE EIMHUIIEH IUIOMAAM JHCTa 3a EIUHHILY
BpPEMEHY;
2) uymcno pabouux JHEW JHMCTOBOM IIOBEPXHOCTH IIOCEBA, PACCUUTHIBAEMOE Kak IPOU3BEICHUE
IIOJIyCYMMBI IUIOIIAJIEN JTUCTHEB 3a JIBA MOCIEAYIOIINX ONPEIEICHNS Ha JJIUTEIBHOCTD IIEPHO 1A MEXIY
TUMH PAaCTEHUSAMMU B JTHSX;
3) KOJMYECTBO YIJVIEKUCIIOIO ra3a, yCBaMBaeMoO€ EIAMHUICH JIMCTOBOM MOBEPXHOCTH 3a EIUHUILY
BpPEMEHY;
4) KOJINYECTBO KHCIOPOJa, BBIIEJIAEMOE €AMHULIEH JTMCTOBOM MMOBEPXHOCTH 32 €AUHUIY BPEMEHH.
30) B kakux opraHonax KJIeTKH NPOUCXOAUT NMPOLece AbIXaHusA?
1) B MUTOXOHIPUSIX;
2) B XJIOpoIIacTax;
3) B sape;
4) B BakyoJIH;
31. Kak nHa3biBaercs nponecc oopa3osanus MoJiexkyJ AT® npu apixanun?
1) okucnutensHoe GochopruInpoBaHHE:
2) OKMCIUTENbHOE 1eKapOOKCUIINPOBAHHE;
3) BoccTaHOBUTENBHOE (HOCHOPUITHPOBAHHE;
4) BBIXOJI SHEPTUH.
32. Kak Ha3bIBalOTCS BELECTBA, KOTOPbIe HCIOJIB3YIOTCS B NpoLecce AbIXaHus?
1) cybeTpathl IbIXaHuUs;
2) MeTaOOIUTHI ILIXaHHUS,
3) npIxaTenbHbIC TUTMEHTHI,
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4) npIxateabHbIE XPOMOTEHBI.
33.Yemy paBeH AbIXaTeJbHbIN KOI(PGUIHEHT ISl }KUPOB?
1) mensbiue 1;
2) Goubirie 1;
3) paseH 1;
4) pasen 0.
34. lluka Kpebdca nporekaer:
1) B MaTpuKce MUTOXOHIPUIL;
2) Ha KpUCTaxX MUTOXOHJPUIL;
3) B LUTOIIA3ME;
4) B xJIOpOILIaCTaXx.
35. B kakux yacTsx pacTenus 0oJjiee BbICOKOE cojiep:KaHue 301bHbIX 3JIeMeHTOB?
1) nucThsX;
2) IpeBECHHE;
3) KOpHSIX;
4) creOmnsx.
36. JIncTbs KaKOro sipyca mposiBJsIIOT 00Jiee pe3Ko BbIpaskeHHbIe CHMNTOMBI ocdopHOro rosonanus?
1) HuxHero;
2) cpemHero;
3) BepxHero;
4) Bcex cpasy.
37. K kakoii rpymnme 3J1eMeHTOB CJe1yeT OTHecTH 00p U Meanb?
1) K MaKpodJIEMEHTaM;
2) K MUKpPOAJIEMEHTaM;
3) K yIBTPaMHKpPOIIEMEHTaM;
4) K opraHOTE€HaM.
38. KauecTBeHHble H3MEHEHHUsI, CBSI3aHHbIe C TIPOXOKIEHHEM OTAeJbHBIX 3TANOB OHTOIEeHe3a
HA3bIBAIOTCH:
1) opranorenes;
2) OHTOTEHE3;
3) paszBuTHe;
4) pocT.
39. Tun pocTa OpraHoB XapaKkTepHbI ISl cTedJIeld 1 KopHeii?
1) HHTEepKATIAPHBIN;
2) anuKaJIbHBIN;
3) GasaybHBIN;
4) narepanbHBIA.
40. UnaguBuayaJibHOE Pa3BUTHE PACTUTEILHOr0 OPraHNM3Ma, HavyHHalolleecsi ¢ 00pa30BaHUsl 3UTOTHI H
3aKaHYHBaKOLeecss 0M0J0rMYeCKON CMEePThIO, HA3bIBACTCH:
1) onTOrEHE3;
2) OpraHoreHes;
3) smMOpuoreHes;
4) metamopo3.
41. Bausinue Ha pa3BUTHE PACTEHHUS COOTHOIIEHHSI TEMHOBOI'0 M CBETOBOI0 MEPHO/I0B CYTOK, HA3BIBACTCS:
1) ¢poroTponuzm;
2) XeMOTpOIIU3M;
3) doronacTuu;
4) poTonepuoauzM.
42. Kakoii ¢a30ii HAUMHAaeTCs POCT KJICTKH?
1) pacTsokeHus;
2) s MOpHOHAJILHOM;
3) nuddepennmanuy;
4) nocTaMOpHOHATIBHOM.
43. K ¢puTOropMOHaM OTHOCSTCSI TAKHE COeIMHEHUS KAK:
1) ciiuptsl, rerepoaykcut, ABK;
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2) UVK u e€ npousBo/iHbIC, 3€aTUH, STUJICH;
3) aykcuH, (peHoJIbHBIE HHTMOUTOPBI, ITUKUMOBAsI KUCIIOTA;
4) aykcuH, ruO0epUILTUH, (GUTOXPOM.
44. Cnoco0HOCTH pacTeHHHl NPHCHOCAOIUBATBCH K M3MEHSIIOIIMMCH YCJOBHSIM BHeEIIHeH cpeabl,
Ha3bIBAETCH:
1) crpecc;
2) ajarnranus;
3) UMMYHUTET;
4) ycTON4YHMBOCTb.
45. Kak Ha3bIBalOTCS PACTEHUS 32COJIEHHBIX MeCT OOUTAHUSA?
1) CyKKyJIEHTHI;
2) rMUKO(UTHI;
3) rasiopuThI;
4) xcepouThI.

6. Kputepnu oneHuBaHusi. MakcuMallbHOE KOJMYECTBO BONPOCOB B Tecte — 45. Kaxaplid Bompoc oieHuBaercs B 1 Ga.
Bamner neperomsatTcs B npoueHTh: 60—79 % — BrICTaBISIETCS OLICHKA «YyIOBJIETBOPUTEIBLHO», 80—89% — «xoporioy, 90-100 % —

«OTIIMYHO).

KpuTepnn OICHUBAHHUA BLINMOJIHCHUSA TECTOB

S-OayTpHas mMIKaIa [Toxazarenu Kpurepun
(YpOBEHB OCBOCHHS)

OTiau4HO 1. INonnora BeinoaHenus | BoinoaHeHo 90-100 % 3amaHuit TPEAIOKEHHOTO
TECTOBBIX 3aJIaHHI; TecTa

Xopotio 2. CBOECBpEMEHHOCTD BoinoiHeHo 80-89% 3amaHuii MpenIoKEHHOIO
BBITIOJTHEHUS; TecTa.

Y 10BJICTBOPUTENBHO 3. IIpaBUIBHOCTL OTBETOB | BpimoAHEHO 60-79 % 3ajaHMii MPENTOKEHHOTO
Ha BOIIPOCHI; TecTa.

HeynoBnerBopuTenbHo 4. CamMoCTOATENBLHOCTh BbINOTHEHO MeHee 60 % 3amaHuil mpenIoKeHHOro
TECTUPOBAHMA, TecTa.

OLEHOYHOE CPEJACTBO-2: Caaua KoJ10KBHYMa

1. Hean: yrmyOienne U 3aKpeIUieHne TEOPETHYECKUX 3HAHWM, OCBOSHHE OMOXMMHYECKHX METO/OB, paboTa ¢ mpuOopaMu H
COBPEMEHHBIM 000pYJ0BaHUEM, PEIICHHE 3a1au.

2. KonTposupyemblii pasgen JUCHMIVIMHBI: DU3MOIOTHS pacTUTENbHON KieTkd; CHUCTEMBbl pPEeryislud U HUHTErpaluu y
pacrenuii, @orocunre3, Jpixanue pactenuil; BonHblil pexuM pactenuil; KopHeBoe nutanue pacreHuil; GU3nonorus pocra u
pa3BuTHs, Y CTOMYMBOCTh PACTCHUM.

3. [poBepsiembie komnerennun: OIK-2, OIIK-8, IIK-3.

4. OueHoYHbBIE CPEACTBA:

Bonpocel Kk KOJIOKBUYMY «DU3HOJIONHSA PACTUTEIbHON KICTKH
1. CTpoeHue pacTUTENBHON KIIETKH.
2. Ctpoenue u GyHKIUH OMONIOTHYECKUX MeMOpaH.

. CyOkJieTo4YHbIE CTPYKTYPbI pAaCTUTEIbHBIX KIETOK.

. Snpo, sapeiuko. CTpoeHue u QyHKIUU.

. Pubocomsl, ctpoenue u GyHKIUH.

. [Inactuael, crpoenne u GyHKIUU.

. MUTOXOHIpHH, CTPOCHUE U QYHKIUH.

. Mukporena (IepoKCuCOMBI, TITHOKCUCOMBI), CTPOCHHE U (DYHKIUH.

. Cdhepocomsl, cTpoeHre U PYHKIUU.

10. DHaomIa3MaTUYECKUN PETUKYIYM, CTPOCHHE U (DYHKLIUU.

11. Annapar ['onbmku, cTpoeHre U QyHKIIHH.

12. BakyoussipHas cucrema.

13. MukpoTpy060UKH, MUKPO(DUITAMEHTHI (LIUTOCKETIET).

O 03N L AW
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14. Knetounast 00011049Ka, CTpOCHHE U (PYHKIIHH.

15. ®uznosornyeckue 0COOEHHOCTH KiIETKH. KOJUIOMIHO-XMMHMUYECKHE CBOWCTBA LUTOIIA3MBbl: BS3KOCTD,
TEKY4€eCTb, AIaCTUYHOCTh, pH, OKMCINTENIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA, M303JIEKTPUUECKAsl 30HA OEIIKOB.

16. JIBmkeHne nUToIIa3Mbl, €ro (JOpMBI.

17. KoMnapTMeHTanus B KJICTKE M TKaHU, €€ 3HAUCHHE B )KU3HH PACTCHHS.

18.IIpoHNIIaeMOCTh KaK COBOKYITHOCTh (PM3UKO-XHMHYECKHX CBOMCTB IUTOIUIa3MbI M MeMOpaH. [laccuBHOE
MOTJIOLIEHUE HEANEKTPOIUTOB U HUOHOB.

19. OcmoTtnueckue cBoiicTBa KieTKd. OCMOTHYECKOE JaBJICHUE.

20. Ilonstue mud¢ysun, XUMUYECKOrOo NOTEHIHana, ocMmoca. l[loHsATMe BOJHOrO MOTEHLMAa, €ro
COCTaBJISAIOLIHE.

21. SIBenus TuIa3MoIM3a U Typropa, GopMsl IIa3MoIIu3a.

22. TypropHoe aBieHHE.

23. Cocymias cuiia KJIETKU U €€ 3HaYeHue.

Bomnpocs! k ko10kBUYMY «CHcTeMBbl pery/isiiii ¥ MHTerpaluy y pacTeHuii»
1. CucreMbl UHTErpallMi U PETYISAINN Yy paCTEHUH.
2. BHyTpHUKIIETOUHBIC U MEXKKIIETOUYHBIC CHCTEMBI PETYIISIINH.
3. Perymsiuust akTUBHOCTH (DEPMEHTOB.

4. I'eHeTHUecKass CHCTEMA PETYJLSILUU HA YPOBHE PEIIMKALMH, TPAHCKPHUIILWHU, IPLECCUHTA U
TpaHcasuuu. Posib reHoB.

5. MeMOpaHHast peryysmnus: KOHTaKTHAs ¥ TUCTAaHITHOHHAS PETYJISAIINS.
6. MemOpaHnHast peryJsiusi TeHHOW aKTUBHOCTH.

7. MeXKIIETOUHBIE CUCTEMBI PETYJIALUH.

8. Tpoduueckast peryssiusi.

9. 'opMOHaIbHAsI CUCTEMA PETYJIALUN

10. 'opMOHBI pacTeHUH: ayKCUHBI, THOOEPETUTMHBI, IUTOKUHUHEI.

11. Uaruburops! pocra.

12. DnekTpodhu3noiornuecKas peryssius.

13.0Opranu3MeHHbIN ypOBEHb HHTETPALIMH.
Bonpochl K KOIOKBUYMY «@PU3H0JI0THSA BOAHOT0 00MEHA pacTeHuiD)
1. Boanblii 0OMEH pacTEHHUH.
3HayeHHe BOJIbI VISl )KU3HEESITEIbHOCTH PACTEHHH.
CopneprkaHue U COCTOSIHUE BOJbI B PACTEHUH.
CocrosiHuEe BO/IbI B ITOYBE.
JlocTynHas 1 HelOCTYIHAs JJIsl paCTeHUH BOJa.
[ToctymieHne Boibl B pacTeHUE.
KopeHb kak opras norJjomnieHus Bobl.
MexaHu3M NOTJIOLIEHHS BOJIbl KOPHEM U €€ paJAHualIbHbIM TPaHCIOPT.
. MexaH13Mbl KOPHEBOTO JaBJICHHsI, €'0 OCMOTHYECKUH 1 HEOCMOTUYECKHE KOMIIOHEHTBHI.
10 OCHOBHBIE 3aKOHOMEPHOCTHU MOTJIOLICHHS BOJIbI KIIETKOM.
11.Ha0yxaHue KOJJIOUJI0B, OCMOC — SIBJICHUS, JIeXKAIl[e B OCHOBE MOCTYIJICHUS BOJbBI B PACTEHUSI.
12.I'pasueHT BOJHOIO MOTEHIMANA KaK JBWXKYINAs CHJA MOCTYIJICHUS U NEPEIBMKECHUS BOJbI B CUCTEME
«II0YBa-pacTeHUe-aTMoc(epar, B KIETKaX, TKAHIX U 11€J0M PaCTeHUH.
13.McnapeHue BOJIbl pacTEHHEM.
14.0Onpenenenne TpaHCIUpAlUY, €€ 3HAYEHUE B )KU3HU paCTEHUS.
15.CtpoeHne ycTbHUHOTO arapara JUucTa. JTarbl yCTbUYHON TpaHCIUpPaLuy.
16.dusmnonoruyeckue MeXaHU3MBbl PETYIALMU  YCTbHUHOW TpaHcnupaimu (peakuuu  Crondenra):
T'HJIPOAKTUBHBIE, THIPONIACCUBHBIE, ()OTOAKTUBHBIE.
17.KyrukynspHas TpaHCIHpAIHs, €€ 3aBUCUMOCTb OT BUa U BO3PAcTa PaCTeHUs, OT BHEIITHUX (paKTOPOB.
18.IlepenBurkeHrE BOBI [0 PACTEHUIO.
19.Boanblii 6anaHc pacTeHU.
20.Boanbiit nepuuuT u 3aBsnanue pacreHuid. @opmMel BoAHOTO AeduinTa U 3aBIJaHUA.
21.TlepeaBmxeHune BOIBI IO COCY/IaM KCHIJIEMBI KaK BOCXO/ISIIHHA TOK.

©ENDOAWN
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22.HwXHUN ¥ BEpXHUH KOHIIEBBIE IBUTATENIN BOIHOTO TOKA.
23.PoJib CHJI CLICTUICHUS B TIOAHSATHH BOBI 110 CTBOJTY.

Bonpocs! k ko1okBUYyMY «@oTocuHTe3» Onpenenenrue GOTOCHMHTE3a M €ro 3HaUeHHE Ha 3emiie.
Kocmuueckasi poiib 3€JI€HOTO PaCTeHHUS.
Pounb oTocuHTE3a B MpoIIeccax SHEPreTUIECKOTO H IIIACTUIECKOTO 0OMEHA PACTUTEIBHOTO OPraHnu3Ma.
Hctopust otkpeiTus 1 u3ydeHus porocunTesa. Padbotsr K. A. Tumupszena.
CrpykrypHas opranuzanus (OTOCHHTETUUECKOTO anmapara.
Crtpoenue nucra kak oprana (OTOCUHTE3A.
XJIOPOIUIACTBI, UX XUMHYECKHIA COCTaB U YIbTPAaCTpyKTypa. OHTOTE€HE3 XJIOPOILIACTOB.
[MurmenTsl mactug. MeToAbl pa3lieNieHusi TNUTMEHTOB. XJIOpOQWIUIBI, WX XHUMHYECKas CTPYKTypa,
pacrpocTpaHeHHe B PaCTUTEILHOM MHpe.

8. CocrosiHue xyopoduiuia B XJIOpoIuiacTax. XMMUYECKUe U (PU3MYECKHe CBOMCTBA XJIOPOpUILIA.

9. @uyopecteHIHs U CIIEKTPBI TOTJIOMEHHUS.

10.KapoTHHOUABI, UX XUMUYECKOE CTPOEHHE, CIIEKTPHI MOTJIomeHus. Pu3noIornyeckas pojb KaApOTHHOUIOB.

11.9konornyeckoe 3HaUYE€HUE CIIEKTPATBLHO-PA3INYHBIX (POPM MUTMEHTOB Y (POTOCHHTE3UPYIOIIUX OPTaHU3MOB.

12.Tlornomenue u mpeoOpa3oBaHUE YHEPTUHU CBETA.

13.CBeToBbIE B TEMHOBBIE peaKIIui (OTOCHHTE3A.

14.TlornomieHue KBaHTOB CBETa U BO30YXJEeHUE XJIOpouiLIa. DIEKTPOH-BO30YX ACHHbBIE COCTOSHUS MUTMEHTOB
(CUHTIIETHOE, TPUIIJIETHOE).

15.Tlepenoc sneprun Bo30Oyxaenus. dorodusznueckas padoTa.

16.TToHsATHE O POTOCHHTETUYECKUX EAMHUIIAX M POTOCUCTEMAX.

17.PeakirioHHBIE TIEHTPHI, CBETOCOONPAOIINE KOMIUIEKCHI, MOJIEKYIBI XJIOPO(HIIa-TIOBYIIKH.

18.9OnexTpoH-TpaHcnopTHAs 1ebh (OTOCUHTE3A.

19.CoBmecTHOE QyHKITMOHUPOBaHUE ABYX oTocucTeM. IHPexTs IMepcoHa.

20.1ukmudyecknii, HEUUKINYECKUH, TICEBIOIMKINIYECCKHI TPAHCIIOPT 3JEKTPOHOB.

21.dotonu3 BobI U BhIICNICHHE Kucaopoaa. OOpa3zoBanue BocctanoBieHHoTo HAJID.

22.ComnpsikeHHE TpPAaHCTIOPTa AJIEKTPOHOB U oOpazoBanusi AT®D. dorocuHTeTHYecKOe (ochoprmpoBaHue:
LHUKINYECKOE U HEIIMKIMYECKOE.

23.Xemuocmotuyeckas Teopust Murtuena. [IpoaykTel cBeToBOTO 3Tana ¢GoTocuHTE3a.

24 ®ukcanusd yriepoaa u 00pa3oBaHUE OPraHUYECKOrO BELIECTBA.

25. TemnoBass daza ¢dotocunresa. Ilukn KambeBuna. Ero ocCHOBHBIE JTambl: KapOOKCHIMPOBAHHUE,
BOCCTaHOBJICHHUE, PEreHEepalHs.

26.DoTonpIXaHuE.

27 IIponykTel (hoTOCHHTE3a, MX pa3sHoOoOpazue. BimsHue BHemHUX (DaKTOpOB Ha 0Opa3OBaHHWE MEPBUYHBIX
MPOIYKTOB (POTOCHHTE3A.

28.0xonorus poTocuHTe3a. 3aBUCUMOCTh (JOTOCHHTE3a OT BHEIIHUX YCIOBUN M COCTOSIHHSI OpraHU3Ma.

29.BnusHue Ha (OTOCHHTE3 TEMIEPATyphl, YCIOBUN OCBEILEHHUS, COJEP>KAaHUS YIJIEKUCIOTHI, YCIOBHIA
MUHEPAJILHOTO MUTAHUs, BOJIOCHAOKEHHUS.

30.DoTocuHTE3 U 00IIas MPOIYKTUBHOCTD PACTUTEIBHBIX OPraHU3MOB U UX COOOIIECTB.

31.9Bomronus GoTOCHHTE3A.
Bonpocs! k ko110KBUYMY «/IbIXaHHe pacTeHUiD» ISl CTY1eHTOB-0M0J10roB 3 Kypca

1. OGumue 3akOHOMEPHOCTH JIbIXaHUs. buonorudeckas poyib AbIXaHHS.

2. Cnenuduka qpIXxaHUs y pacTeHUH.

3. Kartanutuueckue cUCTEMBI JbIXaHUs (JIETUApOTeHa3bl, OKCHIa3bl, OKCUT€HA3bl, KapOOKCHIIa3bl, TpaHchepasbl
u ap.).

4. Wcropus pa3BUTHUS y4EHHUS O JIbIXaHUU. Teopuu Ouosoruueckoro okucienus. Padotsl baxa u [lannaguna no
OMO0JIOTHYECKOMY OKHCIICHHUIO.

5. OCHOBHBIE IYTH U SHEPTeTHKA JbIXaHUSI.

6. OcHOBHBIE ATaIlbl IpOIlecca AbIXaHUs: TJIMKOJIN3, MK KpeOca, a1eKTpoH-TpaHCTIOpTHAS LETb.

7. OxucnutensHoe pochopuarpoBaHue.

8. IIpoayKTUBHOCTD JBIXaHHUS.

9. XeMHOCMOTHYECKasi TEOPHsI CONpPsDKEHHs OKHciaeHus u  ¢ochopminpoBanus. OOpasoBanue ATOD Ha
MeMOpaHax MUTOXOHAPHIL.

10. Duepreruyeckuii 6aJaHC IIIMKOJIN3a U a9POOHOTO OKUCIICHUSL.

Nook~wdpE
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11. CyOctpats! apixanus. JprxaTenbHbiid K03 QUIIHeHT.

12. AnpTepHaTHBHBIC IyTH AbIXaHHUS Y PACTEHUIA.

13. Ilenro3odocdaTHblil MyTh ABIXaHHS, €0 XUMHU3M U 3HaYCHUE. | THOKCUIATHBIN UK.

14. ®uznonorus U SKOJIOTUSI JbIXaHHUSL.

15. BnusHue ¢GU3MOIOTHUECKHUX OCOOEHHOCTEH Ha JbpIxaHue. J[pIXaHWe pa3TUYHBIX OPraHOB M TKaHEH.
N3meHeHne npIxaHus B OHTOT€HE3E.

16. AmnaspobOHOE (OpokeHue) U a3pOOHOE OKHUCIICHUE, UX B3aUMOCBS3b.

17. Ponb npixanus B oOMeHe BemecTB. CBsI3b C IPYTUMH QYHKIIUSIMHA KICTKH.

18. Perynsmmst qpIxaHusl.

19. 3aBuCHMMOCTB IBIXaHUS OT DKOJOTHUYECKUX (PaKTOPOB (TEMIEpaTyphl, CBETa, MUHEPAIHLHOTO MHTAHUS,
konneHTpauuu Oz u CO2 B BO3Ayxe, OBOJHEHHOCTH TKaHEH, pa3apaKuTesei).

Bonpocs! k K0/L10KBUYMY «@DU3H0JIOTHS MUHEPAJIbHOTO MUTAHUS»

1. Ponb pacTeHuii B KpyroBOpoTe MUHEPAIBHBIX 3JIEMEHTOB B Ouocdepe.

2. TlorpeOHOCTB pacTeHHH B 3JIEMEHTaX MHHEPAILHOTO TUTAHUSI.

3. ConepxkaHue W COOTHOIICHWE MHWHEPAIBHBIX 3JCMEHTOB B IMOYBE M B PACTCHHSIX H (PAKTOPHI, WX
OTpeeNsIolIue.

4. DneMeHTbl MUHEPAIbHOTO MUTAHMS, BXOISIINE B COCTAB PACTUTEIHHOTO OpraHu3Ma.
Knaccudukarus snemMeHTOB, HEOOXOIUMBIX JIJIST PACTCHUM.
B3anMojelicTBre HOHOB B paCTeHUU. SIBIIEHNE aHTarOHU3Ma HOHOB. Y paBHOBEIICHHBIE PACTBOPHI.
[Tornomnienne MTUTATENHHBIX BEMIECTB U3 MOYBHI.
KopneBas cucrema kak opras NOrIOMIEHUS MUHEPAJIbHBIX BEIIECTB U BOJIBI.
. MexaHu3MbI TOTJIONIEHUS MUHEPATBHBIX JJIEMEHTOB KJIETKAMU KOPHSI.

10 MexaHn3Mbl KCUJIEMHOTO TpaHcnopTa. CUMITIACTUYECKUI U aloIUIaCTUYECKUM ITyTH.

11.CBs13b MOTJIONIEHUSI BEUIECTB C >KU3HEAEATEIbHOCTHIO KIETOK KOPHS. DHEpreTHYecKHue MPOLEcChl MpU
MOTJIOLEHUH HOHOB.

12. TpancropT HMOHOB uepe3 IIa3MaTH4YecKylo MeMOpaHy. IlaccuBHBIM TiepeHOC. AKTHBHBIM TpPaHCHOPT
MOHOB.

13. JIBrxyImiye cuiibl TpAaHCHIOPTa MOHOB U (OPMBI MOTPeOIsieMOid SHepruu. MexaHu3Mbl TPAHCTIOPTAa HOHOB
yepes meMmOpanbl: ATdasbl, peokc-11eny, HOHHbIE KaHAJIbI.

14.0OcobenHocTH MUTAaHUS paCTEHUI B €CTeCTBEHHBIX MoyBax. [louBa kak cpefa 0OUTaHUS PaCTEHUS.

15.Ponbp KOpHEBBIX BBIACIEHUN Ui YCBOEHUS psiia BemecTB. Mukpodiopa MmouBbl U €€ poiib B MUTAHUU
pactenuii. Puzocdepa. Mukopusa.

16. A3oTHOe nuTaHue pacteHuil. Pu3nosornyeckas pojb a3oTa.

17. JocrynHble ais pacteHuil popmel azota. [lyTu BoccTaHOBIIEHUS! HUTPATOB B PACTCHUH.

18.11IpeBpaiieHne a30TUCTHIX BEIIECTB B PACTEHUU.

19.buonoruueckas ¢ukcanus as3ota. A30TGHUKCUPYIOIIME MHKPOOPTaHU3MBI: CBOOOJHOXKHUBYIIHE U
cumbuoTrnueckue (KiryoeHbKOBbIe). MeXaHU3MbI a30TQHUKCAITIH.

20.A30THBIN OOMEH U IBIXaHUE.

21.KopHeBoe nuTaHue Kak BaKHEHIIN (HakTop yrpaBIeHHs MPOAYKTUBHOCTHIO M KAUECTBOM YpOxKasl.

22. ®U3H0JI0TMYeCKUe OCHOBBI MPUMEHEHUS YA0OpEHUH.

© oo

Bonpocel k KOJTOKBUYMY «DU3HOJIONHSA POCTA M PA3BUTHUSA PacCTeHHID)

1. OcHOBHBIE 32aKOHOMEPHOCTH POCTA.

2. Omnpenenenue pocta. THIBI pocTa y pacTeHUil.

3. Cragun pocTa KIETKH: 3MOpUOHAIbHAsA, POCT pacTsLKeHUeM, TuddepeHuupoBka. MexaHU3MBl POCTa
KIIETKH.

4. TleproAUYHOCTH POCTA.

5. Ilepuon nokosi. Tunbl HOKOS: BBIHYKJIEHHBINA U (PU3HOJIOTUYECKUH.

6. MexaHM3MBbI Iepexo0/1a PAaCTeHUH B COCTOSIHUE MOKOsI. DU3MOIOTHS COCTOSIHUS MOKOS U €r0 3HaYCHHE.

7. Perymsmus nokost. CrocoObl Mpo/AsieHNs IOKOSI ¥ BBIBOJIA PACTEHUH U3 3TOr0 cocTosiHUA. CTpaTuduKanus
U CKapu(pUKaIHsL.

8. DUTOTOPMOHBI U PETYIATOPHI POCTA.

9. VYpoBHH peryasiuu MeTaboJM3Ma: BHYTPHUKIETOUHBIH, MEKKIETOUHBINH, OPraHU3MEHHBIH.
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10.Buabl BHYTPUKICTOYHON perymsauuu: (epMeHTaTuBHas, MeMOpaHHas W TEHHas, HX MEXaHU3Mbl U
IIPOSIBJICHUSI.

11.Onpenenenne ¢utoropmonoB. HMx oOmue cBoiictBa. OCHOBHBIE KiacChl (PUTOTOPMOHOB: AyKCHHBI,
ruO0epeIUINHbI, IUTOKUHUHBI, aOCIIU3UHBI, STUJICH.

12.Tlpumenenrue (UTOTOPMOHOB B NPAKTUKE pacTeHUEeBOJCTBA. CHHTETHUYECKHE PErylsiTOphl pocTa U UX
HCI0JIb30BaHUE.

13.Pa3Butne pacrenuii. OnpenenaeHne pa3BUTUSI pACTCHUH.

14.B3aumocBs3b pocTa U pa3BUTHUS.

15.Tunel oHTOreHe3a y pacTeHUI: MOHOKAPIUYECKUH U MOJUKAPITUUECKUM.

16.3Tanbl OHTOreHE3a BBICIINX PACTEHUI: SMOPHUOHAIBHBIHN, FOBEHUIIBHBIH, 3pEIOCTH, PA3MHOKEHHS, CTAPOCTH U
OTMUpAHUSL.

17.®uznonornueckne U MOpQOJOTHYECKHEe HM3MEHEHHsS B IPOLIECCE Pa3BUTHUSI PACTEHUN, MX B3aMMOCBS3b.
Perynsiiust nponeccoB pa3BUTHS.

18.BHemHue mposBIeHUS pa3BUTHS pacTeHnid. DeHoormueckue (aspl.

19.BnusiHuE BHENTHUX YCIIOBUI HAa CKOPOCThH Pa3BUTHUS PACTCHUH.

20.@oTomeproAM3M - 3aBHCHMOCTh DPa3BUTHA OT Qorornepuoaa. JITMHHOAHEBHBIE, KOPOTKOJHEBHBIE W
HENUTpaJIbHbIE N0 OTHOLIEHUIO K AJIMHE JHS PaCTCHHUS.

21.T'opmonanbsHas Teopus nBetenns M. X. YaiinaxsHa. AeTepMUHAIHS 110J1a Y PACTCHUH.

Bonpocsl kK KO/LTIOKBUYMY «DU3HO0JIOTHSA YCTONYMBOCTH PACTEHHH K He0JIArONPUATHBIM (paKTOpam cpeabi»

1. OO6mue Bonmpockl yCTOMYUBOCTH pacTeHUI K aOMOTHUECKUM (hakTopam cpebl.

2. VI3MeHYHMBOCTPH HKOJIOTHUECKUX (PaKTOPOB Ha 3eMIIe U €€ TIPUIHHBL.

3. Crioco0Obl 3amuThl U HAaEKHOCTh PACTHUTEIBHBIX OpraHu3MoB. ['omeoctas. THIbI U BHIBI YCTOWYHBOCTH
pacTeHui.

4. Mop030yCTOWYHUBOCTh U 3UIMOCTOHKOCTh pacTeHUi. MOp030yCTONYMBOCTh PACTCHHIA.

5. 3UMOCTOMKOCTh KaK yCTOWYUBOCTh PACTEHUH K KOMILIEKCY (haKTOPOB.

6. Xo0JIOAOYCTOMYUBOCTD TETIIOJIOOUBBIX PACTCHUM.

7. 3acyX0yCTOMYHMBOCTh pacTeHUH. PU3NOTOTHUECKHIE OCHOBBI OPOIICHHUSI.

5. Kputepum oneHnBaHus:
OneHnBaHNe 0TBETOB KOJUIOKBHYMA

bunapHas mxana IMokazarean Kpurepuu
3auTeHo 1.IloxHOTA BBITTOTHEHUS CrynenToMm mabopaTopHasi paboTa BBIIOIHEHA CAMOCTOSATENBHO.
Ha60paT0pH0r0 3aJIaHUT; HpI/I 9TOM COCTaBJICH HpaBHHBHBIﬁ AJIT'OPpUTM €€ BBIIIOJIHCHUA,

OIBIT ITPOBEACH IMPAaBUIIbHO, ITOJTYUC€HBI BEPHBIC PE3YJIbTAThI, BBIBOJ

2.CBOEBPEMEHHOCTh
COOTBETCTBYET IIEJIU 3KCIepuMenTa. PaboTa CBOeBpeMEHHO

BBIINIOJIHCHUA 3aJaHUA,

3alIMIIeHA.
3.CaMOCTOATENBHOCTD =
He 3auTteno CTyneHToM 3aJjaHue BBIIOJIHEHO C OACKA3KOM MperoaaBaTes.
BBITIOJTHCHUS, ITpu 5TOM COCTaBJIEH IPABUIBHBIN aJITOPUTM BBITIOJIHEHHS, HO
4.IlpaBunbHast GOpPMyITHPOBKa 9KCIIEPUMEHT MIPOBEICH HENPaBUWILHO; HET OOBSICHEHUS
MIOTy4YEeHHBIX PE3yIbTaToB U MOJTY4EHHOI'0 pe3yibTaTa, He MPaBUIIbHO C(HOPMYIUPOBAH BHIBOA.

BBIBOJOB.

MMPOMEXYTOUYHAS ATTECTALIMSA MO JUCHUTIJIMHE «®U3UOJIOT U1 PACTEHUI»
1. ®opma npoBeneHus npome:xxyTouHoii arrectaunn: IK3AMEH (6 cemectp)

2. Ilpouenypa mpoBefeHHsi: JK3aMeH SBISETCS 3aKIIOUUTEIbHBIM A3TAallOM H3YYeHHs AWCHMIUIMHBEL Llens — mpoBeputhb
TEOpPETHUECKUE 3HAHUS 00y4aeMbIX, UX HABBIKA U YMEHUE PUMEHSTD MOTY4YEeHHBIE 3HAHUS IPU PEIICHUH MPAKTUUECKHUX 3a7ad.
DK3aMeH NPOBOAMTCS B HOJHOM OOBEME MporpamMmbl yuyeOHOW NUCHMIUIMHBL [l mpoBeneHHs 3K3aMeHa pa3padaThIBalOTCS:
Ounersl. B Omier BkitodaroTcst 3 TEOPETHYECKUX BONPOCA M3 MPOIMIEHHOTO MaTepuana PasHbBIX pas3zielioB mporpammsl. Jlis
MOATOTOBKH K OTBETY ciymarensiM orBoautcs He Oonee 30 munyt. [lo okoHUaHMM OTBETa Ha BOIPOCH! OMJIETa MpernoiaBaTesb
MOXeET 3a71aBaTh JOMOJHUTEIBHBIC U YTOUHSIOIIME BOIPOCH B IIpeenax yueOHOro Marepuana, BBIHECEHHOTO Ha 9K3aMEH.

3. Iposepsiembie kommerenun (koa): YK-1, ONK-2, OIIK-8, ITK-3.




MuHHCTepCTBO HAYKH M BbicHIero odopasosanusi Poccniickoii ®epepanun ®I'6OY BO
«WHrymcKuii rocy1apcTBeHHbIi yHUBEPCHTE )

Pabouasi nporpaMma JucCHMIVIMHBI (MoayJis1) «DPU3HO0I0THs pacTeHUID) 33 /37
4. [IpuMep OLEHOYHOTO CPeICTBA:
HUHT'YIICKHA TOCYJAPCTBEHHBI YHUBEPCUTET
YTBEPXAIO:
3aB. kadenpoii
BUWIET 3
Huciunnia_«Pu3noea0rusi pacTeHuii»
Bomnpocsr:
__1. CrpykTypHas opraHu3amus KJICTKH - OCHOBBI OMOXMMHUYECKOW aKTUBHOCTU U (DYHKIIMOHHUPOBAHUS KaK

IEITIOCTHOM KHBOMW CUCTEMEI.
2. JIuct kak oprad oTocuHTE3A.
3. BiausgHue ycaoBHi Ha IPOIECC TPAHCIIMPALIUH.
4. PocT 1 pa3sBUTHE PACTEHUMN.

CocraBuin

IlepeyeHb BONPOCOB K 3K3aMEHY
CTpoeHne pacTUTENbHON KIIETKH.
Crpoenne u PyHKIIUM OMOJIOTHYECKUX MEeMOpaH.
Anpo, sapeimiko. CTpoeHne u GyHKIUH.
Pubocompl, ctpoenue u QyHKITUHA.
[Inactunel, ctpoenue U GyHKIUU.
MUTOXOHIpUH, CTPOCHUE U PYHKITUU.
MuxpoTena (mIepoKCHCOMBI, TIIMOKCHUCOMBI), C(hepocoMBbl cTpoeHHE U (DYHKITHUH.
DHIoNIa3MaTHYECKUN PETUKYIIYM, CTPOEHUE U (DYHKIIHH.
Arnmapat ['onbmxu, cTpoeHHEe U PYHKIIHH.
0. BakyousipHas cucrtema.
1. MuxkpoTpyO0ouKu, MUKPO(UIaMEHTHI (ITATOCKEIET).
12. Knerounas o06osiouka, cTpoeHUE U HYHKIIUH.
13. Cuctembl HHTETPALUU U PETYISALUN Y PACTCHUI.
14. BHYTpPHUKJIETOYHBIC U MEXKKIETOUHbIE CUCTEMBbI PETYIISALIUU.
15. Perynsauus akTUBHOCTU ()EPMEHTOB.

RPROOoNoOR~ONE

16. T'eneTuueckas cucreMa peryisinnuu Ha ypOBHC PCINIMKAIWUHW, TPAHCKPUIIIUA, IPLHECCUHIda U TPAHCIIIIHUU. Ponnb

T'CHOB.
17. MemOpaHHast peryisanus: KOHTaKTHas ¥ TUCTAHIIMOHHAS PETYIISIMSL.

18. MewmOpaHHast perynisiusi TeHHOW aKTUBHOCTH.

19. MexKIeTOYHbIe CUCTEMBI PeryIsIHH.

20. Tpoduueckas perymsuus.

21. TopMmoHanbHas cucTeMa peryssiinuu

22. TopMOHBI pacTeHH: ayKCUHBI, THOOEPENTNHBI, IUTOKUHUHBL. THTrHOUTOPBI pocTa.

23. DnekTpo(dU3NOoIOTHYEcKas perysiusl.

24. OpraHu3MeHHbIH YpOBEHb MHTETPAlIUH.

25. Bonanblii 0OMeH pacTeHUH.

26. 3HaueHUe BOIBI JJIs KU3HEAEATEIbHOCTH PACTEHUI.

27. CojnepxaHHe U COCTOSTHHE BOJIbI B PACTEHHUH,B MOYBE.

28. JloctymHas ¥ HEAOCTYIHAA Ul PaCTeHUN BOJa.

29. TIloctymnieHue BOJbI B pacTEHHE.

30. KopeHb Kak oprat MnorjiomeHus BObl.

31. MexaHu3M MOIJIOIIEHUS BObI KOPHEM U €€ paJualIbHbIA TPAHCIIOPT.

32. MexaHu3Mbl KOPHEBOTO JIaBJICHUS, €T0 OCMOTUYECKUN U HEOCMOTHUYECKHE KOMIIOHEHTBHI.
33. OcHOBHBIE 3aKOHOMEPHOCTH TOTJIOMICHHUS BOJIbI KIETKOH.
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Ocmoc — sBJIeHHUS, JIeKaIMe B OCHOBE NOCTYILIEHUS BOJbI B pPAaCTEHUS.

I'pagueHT BOJHOrO MOTEHLMANA KaK JABMKYILAs CUJIa TIOCTYIUIEHUS U NEPEIBUKEHUS BOJbl B CUCTEME «II0YBA-
pacrenue-atMochepay, B KJIETKax, TKaHAX U I[eJIOM PaCTCHHH.

Hcnapenue BObl paCTEHUEM.

Omnpenenenne TpaHCIUpalnyy, €€ 3HaUeHNUE B KU3HU pacCTCHUS.

CrpoeHue ycTbUYHOTO armnapara Jucta. JTanbl yCTbUYHOW TPaHCIIUPALUH.

OU3NOJIOTHYECKHE MEXaHU3MBI PETYISILUN YCThHYHOHM TpaHcnupauuu (peakiuu CtondenTa): ruIpOaKTUBHBIE,
TU/IPOTIACCUBHBIE, (POTOAKTUBHBIE.

KyrukynspHast TpaHciupaus, €e 3aBUCMMOCTb OT BUJIa X BO3PACTa PACTEHHsI, OT BHEIIHUX (PaKTOPOB.
[TepenBuxeHne BOAbI [0 PACTECHHUIO.

Boansriii 6anaHc pacTeHHiA.

Bonansiii gepuuut u 3aBsinanue pacreHuil. @opMbl BOJHOTO JePHUIIUTA U 3aBSIaHNUS.

[lepenBurkeHue BObI 1O COCYaM KCUJIEMbI KaK BOCXOJISIINI TOK.

HwxHMi1 1 BEpXHUI KOHLIEBBIE JBUTATENIA BOJHOTO TOKA.

Onpenenenne GOTOCHHTE3a U €T0 3HaUEHUE Ha 3eMIIe.

KocMmuueckas posib 3e1€HOTO pacTeHHUs.

Ponb poTocunTe3a B porieccax IHEPreTUUECKOTo U MIIAaCTUYECKOr0 0OMEHA PaCTUTENBHOTO OpraHu3Ma.
Uctopus otkpeiTs 1 n3ydenus potocunresa. Paboter K.A. Tumupsizesna.

CrpykTypHas opranuzanus (OTOCHHTETUYECKOTO amnmapara.

CrpoeHue nucra Kak oprasa (OTOCHHTE3A.

XJ0pOIIACThI, UX XUMUYECKUIN COCTaB U yIbTPacTpyKTypa. OHTOreHe3 XJI0pOIIacTOB.

[MurmenTsr mnacTua. MerToabl paslieNieHus MHUTMEHTOB. XJIOpoQWUIbl, KX XUMHUYEcKas CTPYKTypa,
pacnpocTpaHeHUE B PACTUTEIILHOM MUpE.

XuMmudeckue u GU3NIecKue CBOMCTBA XJI0podria.

@OyopecueHINs U CIIEKTPBI MOTIOLICHHUSL.

KapotuHounpl, vX XUMHUYECKOE CTPOEHUE, CIIEKTPHI noriomienHus. dusnonaoruueckas posib KAPOTUHOUIOB.
DKOJIOTHYECKOE 3HaYCHHE CIIEKTPAIbHO-PA3INYHBIX (POPM MUTMEHTOB Y (POTOCUHTE3UPYIOIINX OPTaHU3MOB.
CBeToBbIE ¥ TEMHOBBIE PeaKIIMK (POTOCUHTE3A.

[Tornomenue KBaHTOB CBETa M BO30YXkAeHUE XJIOpOHILIa. DIEKTPOH-BO30YKIEHHbIE COCTOSHUSI MUTMEHTOB
(CUHTJIETHOE, TPUILIETHOE).

[Tepenoc aneprum Bo30yxkaeHus. @otodusnyeckas padora.

[Tonsitie o ¢oTOCHHTETHYECKUX €AMHMIIAX M (oTocucTemMax. PeakIMOHHBIE LIEHTPHI, CBETOCOOMpArOIINe
KOMILJIEKCBI, MOJIEKYJIbI XJIOPO(HILIa-JIOBYIIKH.

DNEeKTPOH-TPAHCIIOPTHAS 1IeTb (POTOCHHTE3A.

CoBmecTHOE pyHKIIMOHUpPOBaHKE IBYX (poTtocucTeM. DddheKkTsl IMepcoHa.

®doTosn3 BOJBI U BeIIEIEHHE Krcopoaa. ObpazoBanue BocctaHoBieHHOro HAJ[®.

ComnpspkeHue TpaHCHopTa d3JeKTpoHOB M oOpaszoBanus AT®. dorocuHTetnyeckoe (ochopunrpoBaHue:
LIUKINYECKOE U HEIUKINYECKOE.

Xemuocmorudeckas Teopust Murtyena. [IpoaykTsl cBeToBOT0 3Tana GoToCHHTE3A.

@dukcamus yriepoja 1 00pa3oBaHNe OPraHUYECKOTO BEIIEeCTBA.

TemnoBas ¢aza dpotocuntesa. Lukn KanpBuna. Ero ocHOBHBIE 3Tanbl: KapOOKCUIMPOBAHKE, BOCCTAHOBIICHUE,
perexnepanus.

Cs-niyth (ki1 Xetuya-Cika). Pusnosgornyeckrue 0ocooeHHocTu pacteHuit Ca-mmyTn.

CAM-meTabonmu3m (METabOIU3M MO TUITY TOJICTSIHKOBBIX).

doTtoapIxaHue.

ITpoaykTel (oTocuHTE3a, MX pa3HOOOpazue. BnusHue BHEMIHMX (AKTOPOB Ha 0Opa3oBaHHE MEPBUYHBIX
IPOAYKTOB (hOTOCUHTE3A.

Okonorus (oToCHHTE3a. 3aBUCUMOCTb (POTOCHHTE3a OT BHELTHUX YCIOBHM U COCTOSIHUS OpraHu3Ma.

Bnusiuue Ha QoTocHHTE3 TeMmmeparypbl, YCIOBHH OCBELICHHS, COAEP)KAHUS YIJIEKUCIOTHI, YCIOBUH
MUHEPAIBHOTO MUTaHUS, BOJIOCHAOKEHHUSI.

doTocuHTE3 U 00Iast IPOTYKTUBHOCTD PACTUTENIBHBIX OPraHU3MOB M UX COOOIIECTB.

OOm11e 3aKOHOMEPHOCTH AbIXaHus. buosiorndyeckas posb JbIXaHUs.

Cnenuduka qpIXxaHus y pacTeHUH.

Kartanutuueckue cucTeMbl AbIXaHHs (IeruaporeHasbl, OKCHIa3bl, OKCUT€HA3bl, KapOOKCHUIa3bl, TpaHchepasbl U

ap.).
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Hctopust pa3BuTHs yuyeHHs O AbIxaHuH. Teopun Ouosormueckoro okucienus. Paboter baxa u I[Namnaguna mo

OMOJIOTUYECKOMY OKHCIICHHIO.

OcCHOBHBIE IIyTH Y SHEPIre€TUKA JbIXaHMUS.

OcHOBHBIE ATaITBI IPOIIECcCa JAbIXaHH: TIIMKOJIN3, UK KpeOca, aeKTpoH-TpaHCIOpTHAS LETb.
OxucnurensHoe GochopunupoBanue.

[IpolyKTUBHOCTD JbIXAHUS.

XeMHOCMOTHYECKasi TEOpHUsS COMpsDKeHHsT OKucieHuss u  ¢docdopunmpoBanus. OOpasoBanne ATD Ha
MeMOpaHax MUTOXOHJPHUH.

OHepreTuyeckuil 0anaHc rMKOIM3a U a3pOOHOTO OKUCIICHHUSL.

CyOcrparts! gpixanus. JprxareabHbId KOOPPUITUCHT.

AnbTEpHATUBHBIE IIyTU JbIXaHUS Y PACTCHUM.

[Tento3odocdarHplii MyTh AbIXaHUS, €T0 XUMHU3M U 3HaUYC€HUE. [ TMOKCHUIIATHBIN ITUKJT.

®U3M0JIOTHS U IKOJIOTHUS AbIXaHUS.

Bnusinue usnonornuyecknx ocobeHHOCTEN Ha AbIxaHUe. J[bIXaHHWe pa3Iu4HbIX OpraHoB U TKaHell. M3MeHnenue
JIBIXaHUSI B OHTOTEHE3E.

AnaspobHOe (OpoxeHue) u a3poOHOE OKHUCIIEHUE, UX B3aUMOCBS3b.

Ponpb npixanus B oOmeHe BemiecTB.CBs3b € IpYrUMH QYHKIHUSAMU KIETKH.

Perymsiuust npixanusi.

3aBUCUMOCTh JIbIXaHHUSI OT SKOJOTHYECKHX (AaKTOpOB (TemrmepaTypbl, CBETa, MHUHEPAJbHOTO IHUTaHUS,
koHneHTpamuu Oz u CO2 B BO3AyXe, OBOJHEHHOCTH TKaHEH, pa3apaKuTemei).

Ponb pacTenuii B KpyroBopoTe MUHEPAIBHBIX 3JIEMEHTOB B Onocdepe.

[ToTpe6GHOCT pacTeHuil B aJieMEeHTaX MUHEPAJIHLHOTO MUTAHUSI.

CognepxaHre M COOTHOIIEHHWE MHUHEpPAIbHBIX JJEMEHTOB B IOYBE M B pACTEHMSIX MU (aKTOpbl, HX
ONpeACIAIOIHE.

DneMEHTBI MUHEPATIbHOIO TUTaHUS, BXOJAIUE B COCTaB PACTUTEIIBHOTO OPraHU3MA.

Knaccuduxkarus snemMeHTOB, HEOOXOAMMBIX I PACTCHHIA.

B3anmopeiicTBe MOHOB B pacTeHUU. SIBJI€HHE aHTarOHW3Ma HOHOB. Y PaBHOBEUIEHHBIE PACTBOPHI.
ITornomenune NUTATENBHBIX BENIECTB U3 MIOYBBIL.

KopneBas cucreMa Kak opraH HOIVIOIIEHNS MUHEPAIbHBIX BEIIECTB U BOJBI.

MexaHn3Mbl NOTJIOLICHUS] MUHEPAJIBHBIX JIEMEHTOB KIIETKAMH KOPHSL.

MexaHu3Mbl KCUIIEMHOTOoTpaHcnopTa. CUMILIIACTUYECKUN U allOIJIaCTUYECKUN ITyTH.

CBsi3p TOIVIOIIEHUS BEILECTB C JKU3HEICSATECIBHOCTBIO KIETOK KOPHSA. OHEPreTHMYECKHE IPOLECCHl IPHU
IIOTJIOIEHUH HOHOB.

Tpancnopt MOHOB yepe3 MIa3MaTu4ecKyto MeMOpany. [laccuBHBIN nepeHoC. AKTUBHBINA TPAHCIIOPT HOHOB.
JIBIKYIIME CHIIBI TPAHCIIOPTa HOHOB U (POPMBI TOTpeOIsieMol 3Hepriu. MexaHn3Mbl TpaHCIIOPTa HOHOB Yepe3
MeMmOpanbl: AT®a3bl, peoKc-1enH, HOHHbIE KaHAJIbI.

Oco0eHHOCTH MUTaHUs paCTEHU B ecTecTBEHHbIX NouBax.[louBa kak cpeaa oOUTaHUs pacTECHHUSL.

Posib KOpHEBBIX BbIJIENIEHUI A1 YCBOGHMs psjaa BewecTB. Mukpogiopa MOuYBbl M €€ pojib B MUTaHUU
pactenuii. Puzocdepa. Mukopusa.

A3oTHOE nuTaHue pacTeHU. PU3n0I0rHYeCcKas pojb a3oTa.

JoctynHble uis pacTeHud ¢opmbl azota. Ilyrm BoccTaHOBieHUss HUTpaToB B pacTeHuu. [IpeBpaienue
A30TUCTBIX BELIECTB B PACTCHUH.

buonornyeckas  Qgukcauus  a3oTa.  A30TOUKCHPYIOUIME  MHUKPOOPraHU3MBI:  CBOOOJHOKUBYIIHE U
cuMmOunoTnyeckue (kiryoeHbKoBbIe). MeXaHn3Mbl a30T(hUKCALHH.

A30THBII 0OMEH U JIbIXaHUE.

KopHeBoe nuTaHue Kak BaXHEHIINH (akTop yrpaBieHUs MPOTyKTUBHOCTBIO U KAUECTBOM ypOXKasl.
DU3M0TI0rNYeCcKre OCHOBBI IPUMEHEHHUS YI00pEHU.

[ToHsTHE O BOCXOASAIIEM U HUCXOJAIIEM TOKAaX BEUIECTB B pacTeHuu. [lepenBrkeHne opraHM4ecKUX BEILECTB.
bmwxHui 1 nanbHUA ((I03MHBIN) TPAHCTIOPT ACCUMUIIATOB.

118. TpancnoptHbie (GOPMBI BEILIECTB.

119. Bo3MOXHBII MEXaHU3M U PEryisiius (pI03MHOTO TPAHCHIOPTA.

120. 3aBUCHUMOCTD TPAHCIIOPTA BELIECTB OT TEMIIEPATYPHI, BOJHOTO PEKUMA, MUHEPAIBHOIO TUTaHUSL.

121. JloHOpHO-aKIeNTOPHbIE B3aUMOJICHCTBUS U POJIb TPAHCHOPTHBIX CUCTEM B MHTETPALUU (PU3UOTIOTHUECKIX
(GyHKIUH [eTIOT0 pacTeHHSL.

122. OcHOBHBIE 3aKOHOMEPHOCTH POCTA.
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123. Onpenenenue pocra. Tumsl pocta y pacCTeHUH.

124. Craguu pocra KIETKU: 3MOpHOHAIbHAs, pocT pacTsbkeHueM, auddepeHmpoBka. MexaHU3MBbl pocTa
KIIETKH.

IIepnoandHOCTB poOCTA.

[lepron nokost. Tunel HOKOS: BBIHYKIEHHBIA U (PU3HOJIOTUIECKUH.

MexaHu3MBl [Iepexo/ia PACTEHUH B COCTOSIHUE MOKOS. PU3HOIOTHS COCTOSHUS OKOS U €r0 3HaYeHHUE.
Perymsus nokost. CriocoObl IPOAJICHUs TTOKOST M BBIBOJIA PACTEHHM U3 3TOTO cOCTOsSHUS. CTpaTuduKaus u
cKapuQuKaIms.

@UTOrOPMOHBI U PETYIATOPHI POCTA.

VYpoBHHU perynasuuu MeTaboan3mMa: BHyTPUKIETOUHbBIH, MEKKIIETOUHBIH, OpraHu3MEHHBIM.

Bupl BHYTpUKIETOUHOH perynsnun: pepMeHTaTHBHASL, MeMOpaHHas U TeHHAs!, UX MEXaHU3MBbI U TIPOSIBIICHHSL.
Onpenenenne ¢uroropmonoB. Wx oOmwue cBoiictBa. OCHOBHBIE KIACcChl (PUTOIOPMOHOB: AyKCHHBI,
ruO0epesUIMHbI, ITUTOKUHUHBI, A0CIIU3UHBI, STUJICH.

[Ipumenenne QUTOrOpMOHOB B IMpaKTUKE pacTeHHeBoAcTBa. CHHTETUYECKHE PETYISITOpPhl pocTa MU HX
HCII0JIb30BaHUE.

Pa3Butne pactennii.Onpenenenyue pa3BUTusl pacTeHUM.

B3anMocBs3b pocta U pa3BUTHS.

Tumel OHTOreHe3a y paCTeHUI: MOHOKAPIUYECKUI U TTOJIMKAPITHYECKHIA.

Dranbl OHTOreHE3a BBICIINX PACTEHUN: YMOPHUOHAIBHBIN, IOBEHUIIbHBIN, 3PEIOCTH, PA3MHOXKEHHS, CTAPOCTH U
OTMHpaAHUSL.

®uznosiornyeckue U MOpQOJOTUYECKUE W3MEHEHHs B MPOIIECCe pPAa3BUTUS PACTEHUM, HX B3aUMOCBS3b.
Perymsius nmporieccoB pa3BuTHsl.

Buemnue nposisienust pazputus pacrenuid. denonornyeckue ¢daspl.

BiusiHue BHEMIHUX yCJIOBUM HA CKOPOCTh Pa3BUTHS PACTEHUM.

doronepruoau3M - 3aBUCUMOCTb pa3BUTHUA OT (oTomepuona. JITMHHOIHEBHBbIE, KOPOTKOJHEBHBIE U
HEWUTpabHBIE 10 OTHOLIEHUIO K JUIMHE JHS PACTECHHUS.

I'opmonanbHas Teopus nuBerenus M. X. YaitnaxsHa. JeTEpMUHALMS 10J1a Y PACTEHUM.

OO6mre BompoChl YCTOMYUBOCTH PACTEHUN K a0MOTHYECKUM (DaKTOpaM CpEJIbl.

N3MeHunBOCTh 3KOJOTHYECKUX (aKTOPOB Ha 3eMJIe U €€ IPUYUHBL

CriocoObl 3alIUTHl U HAJIEKHOCTh PACTUTEIbHBIX OpraHu3sMoB. ['omeocrta3. Tumbl M BUIBI YCTONYHMBOCTH
pacTeHui.

Mopo30yCTOMYMBOCTh M 3UMOCTOMKOCTh pacTeHUil. MOp0O30yCTOMYMBOCTh PACTEHUM.

3UMOCTOMKOCTh KaK YCTOMYUBOCTh PACTEHUN K KOMILIEKCY (haKTOPOB.

X0J10/I0yCTOWYMBOCTH TETUIOOOMBBIX PACTEHUH.

3acyX0yCTOMYMBOCTh pacTeHrid. PU3NOJIOTUUECKHUE OCHOBBI OPOILICHHUS.

Texkymuii KOHTPOJb MPOBOAUTCS CUCTEMATHMUECKHM B Yachl ayIMTOPHBIX 3aHATHI WK BO
BpeMsl ayJIUTOPHON CaMOCTOSITENLHOM paboThl 00ydaromuxcs. PyOeskHbIi KOHTPOIb MPOBOIUTCS C
MOMOIIBI0  OTAEIBHO pa3pabOTaHHBIX OLIEHOYHBIX cpeacTB. [IpoMeXyTo4HBIH  KOHTPOJIb
OpPraHU30BBIBAETCS HA OCHOBE CYMMHPOBAHUS JAHHBIX TEKYIErO U PyOeKHOTO KOHTPOJIS.

Kpurtepun oneHKH NpoMeKyTOYHOM aTTecTanuu B popMe IK3aMeHa

Taoauya 6.3.
Onenka XapakTepucTHKa TPeOOBaHUH K pe3y/ibTaTaM arrecTanuu B gopme
IK3aMeHa
«OTIYHO» Teoperndeckoe conepkaHHe Kypca OCBOEGHO TMOJHOCThIO 0e3 mpoOenos,

CUCTEMHO U TIy0OKO, HEOOXOJUMble NPAKTUUYECKHE HABBIKU pPAaOOTHI ¢
OCBOEHHBIM MaTepuasioM Cc(HOPMHUPOBAHbI, BCE MPEIYCMOTPEHHbIE paboueit
y4eOHOi1 mporpaMmoii yueOHbIe 3a/1aHUs BHITIOJHEHbBI 0€3yIpeyHo, Ka4yeCTBO UX
BBITIOJTHEHUS OLIEHEHO YHMCIIOM OaljIoB, OJM3KUM K MAaKCUMYMY.

«Xopomo» Teopernueckoe coaepkaHHe Kypca OCBOGHO B IeJoM 0e3 MpoOenos,
HGOGXOI[I/IMBIC IMMPAKTUYCCKUC HABLIKU pa6OTBI C OCBOCHHBIM MAaTcpuaJioM B
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OCHOBHOM C()OPMHUPOBaAHBI, MPEIYCMOTPEHHBIE paboueil yueOHOU mporpammoit
y4eOHbI€ 3aJaHHS BBIIOJIHEHBI C OT/ACIBHBIMA HETOYHOCTSMH, KAUECTBO

BBIIIOJIHEHUS OOIBIINHCTBA 3a0aHNHA OLIEHEHO YHCIOM 0ajII0B, OJIHU3KUM K
MaKCUMYyMYy.

«YnosuerBop | Teopernueckoe copepxkaHue Kypca OCBOEGHO OOJBIIECH 4acThiO, HO MPOOEIbl HE
UTEJILHOY HOCAT CYIIECTBEHHOT'O XapaKTepa, He00X0AMMbIe TPAKTUIECKAE HABBIKK PaOOTHI
C OCBOGHHBIM MAaTepHAIIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBITHHCTBO
IPEIyCMOTPEHHbIX pabodeil yuyeOHOM mporpaMMoil  y4eOHBIX  3aJlaHH
BBITIOJIHEHBI, OT/IEJIbHBIE U3 BHIMOJIHEHHBIX 3aJJaHUH cofepKaT OIIMOKH.

«HeynosnerB | TeopeTudeckoe cojepKaHUE Kypca OCBOCHO YAaCTUYHO, HEOOXOJMMBIE HaBBIKH
OpUTENBHO» | paboThl HE CcGOPMUPOBAHBI WM CHOPMUPOBAHBI OTHEIbHBIE W3 HUX,
OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodeil ydueOHOM mporpaMMoil y4eOHBIX
3a/laHU HE BBINOJIHEHO JMOO0 BBIMOJIHEHO C IpyOBIMHM OMIMOKAMH, KaueCTBO MX
BBITIOJIHEHUS OLIEHEHO YMCIIOM OalllIoB, OJIM3KUM K MUHUMYMY.

7. Y4eOHO-MeTOIMYECKOE€ W MaTepHAJbLHO-TEXHHYECKOe o0ecneyeHre JTUCHUNIIUHBI
(MoayJis1) «PuU3N0JI0rHsl PACTEHUIN»

7.1. YueOHasi iuTepartypa:
a) OCHOBHAaf JIUTepaTypa:

1.Ky3nemnoB Bn. B., JImurpueBa I'. A. ®usunonorus pactenuit. B 2 1. T. 1 — 4-e¢ uzn.,
niepepad. u gom. — M. : U3marensctBo HOpaiit, 2016. — 437 c.

2.Mensenes C.C. ®usmonorus pacTteHuid: ydeOHas muteparypa juisi BY3o0B. — wu3m.
BXBIlerepoypr, 2013. — 512.

3.IlankpaToBa E.M. ®u3nonorus pacTeHUi ¢ OCHOBaMH OHOJIOrMYECKON XUMUHU: y4eO.110C.

1u1st By30B.- M.: Kosoc, 2011.
4.TTonesoit B.B. ®usnonorus pacrenuii. M.: Boicmas mkosa, 1989.
5. Xammena JI.C. Maublit npakTukym 1o gusnosoruu pacrennii. Hazpans, 2013. 138 c.

6. Axymkuna H.U. ®@usnonorus pacteHuii : y4eO.[Ji1 CTYAEHTOB BY30B, OOy4aloOIIUXCs IO
cnenuansHoct 032400 «buonorus» / H.M. Sxymkuna, E.FO. baxrenko. — M.:
I'ymanurap. usza. uentp BJIAJIOC, 2005. — 463 c.

0) J0MOTHUTEIbHAS JIUTEPaTypa:

1. Buktopos /[.II. Manblii npaktukym mno ¢usnonoruu pacreHuid. M.: Beicmias mikona,
1983.

I'pun H., CrayrV., Teitnop J. buonorus: B 3 1. M.: Mup, 1990.
3aypanoB O.A. Kpatkuii kypc Ouoxumuu u gusnonoruu pacrenuil. Capanck, 1995.

4. 3aypanoB O.A. JlaGopatopHblii mpakTukym mno Kypcy "®dusmosnorus pacTeHuil u
ouonornyeckas xumus'". Capanck, 1991. 52 c.

5. Kysnenos B.B., /Imutpuena I'.A. ®usnonorus pacrenuii. M.: Beiciias mxkosa, 2005.

6. Py6un b.A. Kypc ¢pusuonoruu pacrenuit. M.: Boicias mkona, 1976.


http://myefe.ru/mybook/sort/1306796?by=sid
http://myefe.ru/mybook/sort/1306796?by=sid
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7.2. MutepHer-pecypenl http://fizrast.ru/sitemap.html_http://www.don-
agro.ru http://xn-80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/
(PT'B) http://elibrary.rsl.ru Hayuynas anekTpoHHas OuOIHMOTEKA
http://elibrary.ru/default.asp Poccuiickas HanpoHanbHas OMOIHMOTEKA
http://primo.nir.ru  http://nbmgu.ruDnekrponnas  OubIHOTEKA
Poccuiickoit rocymapcTBeHHOM OHMOTHOTEKH

7.3. TlporpamMMHoOe o0ecrnieyenue

VYHuBepcurer obecriedeH HEOOXOJUMBbIM  KOMIUIEKTOM JIMLIEH3MOHHOIO U CBOOOJHO
pacnpoCcTpaHsIeMOro IporpaMMHOro 00eCIeYeHtsl, B TOM YHCJIe OTE€YECTBEHHOTO ITPOU3BO/ICTBA.

Kaxnpiii oOyvaromuiics B TeUeHHE BCEro nepuoaa oOydeHHs 00ecledeH WHAWBHIYaIbHbIM
HEOTPAaHUYEHHBIM  JIOCTYIIOM K  DJJEKTPOHHOM  WH(OpMAIMOHHO-00pa30BaTEeIbHON  cpefie
YHUBEpCUTETAa M3 JIIO00OM TOYKHM, B KOTOPOM MMeeTcs JOCTYnH K HMH(QOPMAIMOHHO-
TEJIEeKOMMYHUKALMOHHOU ceTH «/HTepHeT» Kak Ha TepPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuTeTr o0OecmedeH  CICAYIONIMM  KOMIUIGKTOM  JIMIIEH3UOHHOTO  MPOTPaMMHOTO
o0ecreyeHus.

1. JInnien3noHHOE NporpaMMHoe obecrieueHue, ucronbyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3.IIporpammusbiii komruiekc MMUC “Busyanbnas Crynus TectupoBanus”

1.4. AutuBupycHoe I1O Kaspersky endpoint security
1.5. CopaBouHo-ipaBoBas cucrema “T'apant”

Hapﬂz[y C TpaJuIIMOHHBIMH H3JaHUAMH CTYACHTBI M COTPYAHHUKH HMCHOT BO3MOXKXHOCTH
IT0JIB30BAaThHCA JICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 6azaMu JaHHBIX:

Tabauua 7.1.

HasBanmue pecypca Ccpuika/noctyn

DnekTpoHHas OuOavoTeka oniaH «EmuHoe okHo k| http://window.edu.ru
00pa3oBaTeIILHBIM pecypcam»

«O0pazoBaTenbHbIN pecypc Poccuny http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNBHBIA MOpPTAT:  ydpexaeHwus, | http://www.edu.ru —
nporpammsl, crainaptsl, BY3b1, Tectel ET'D, THA

®denepalbHbIi IEHTP UHPOPMAITMOHHO-00pa30BaTEIbHBIX http://fcior.edu.ru_ -
pecypcos (OLIMOP)

3bC "KOHCVYJIbTAHT CTYJAEHTA". Onekrponnas | http://polpred.com/news
O0uOIMOTEeKa TEXHUYECKOTO BY3a

W3 narenbcTBO «JIaHby. DEeKTPOHHO- http://www.studentlibrary.ru -



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/

MuHHCTepCTBO HAYKH M BbicHIero odopasosanusi Poccniickoii ®epepanun ®I'6OY BO
«WHrymcKuii rocy1apcTBeHHbIi yHUBEPCHTE )

Pabouas nporpaMma JMCHUIIMHBI (MOAYJIs) «DHU3H0JI0THA PaCTEHHID) 39 /37

O6ubnmoTeyHas cucremMa

Pycckas BuptyanpHas OuOnuoTexa http://rvb.ru —

WznarenbcTBO «Jlanby. DJEeKTPOHHO- http://e.lanbook.com -

OubImoTeYHas cucTeMa

EsxenenenbHuk Hayku 1 oOpasoBanus IOra Poccun http://old.rsue.ru/Academy/Archive

«AKazemMus» s/Index.htm

Hayunast snextponHas 6ubimoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnexkrponHo-0MOMOoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAs CHUCTEMa JIOKYMEHTOB B cdepe | http://www.informio.ru

obpazoBanus «MapopmHO»

WNudopmanmonHo-npaBoBas cuctema «I apant» CereBast BepcHsi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOM
cetu Uurl'y

DnexkTpoHHO-0nOMoTeuHas cucrema «FOpaiiT» https://www.biblio-online.ru

7.4, MarepuajbHO-TeXHHYecKoe  ofecrieyeHHe  y4eOHOW  JAMCHMIIJIMHBI/MOIYJIsSI

«PDuU3N0JIOTHA PACTEHUID»
MarepuajbHO-TeXHHYECKAs 0a3a YHMBEPCHTETA IO3BOJISIET 00eCIieYBaTh KadyeCTBEHHOE
MPOBEICHUE TEOPETHUECKUX M MPAKTHUECKUX 3aHATHIA.
[lepeueHr HEOOXOAMMBIX TEXHUYECKUX CPEICTB OOY4YEHHs, HCIIOJBb3YeMBbIX B Y4eOHOM
MpoLecce sl OCBOEHUS AUCUUTUIMHBI «DU3HOIIOTHS PACTEHUI»:
C KOMIIBIOTEPHOE M MYJIbTUMEIUITHOE 000pyI0BaHUE;
C BHJICO- M ayJMOBU3YaJbHBIE CPEICTBA OOYUEHHS U Jp.
Hcnonszyemoe o01iee u cieruain3upoBaHHOe yueOHOe 000py10BaHNE, HANMEHOBaHUE
CHeIHATM3UPOBAHHBIX ayIUTOPUN, KAOMHETOB, JIAOOPATOPHIL C IEPEYHEM OCHOBHOTO
nabopatopHoro o00OpyI0BaHus, CPEACTB U3MEPUTEIHLHON TEXHUKH NMPUBEACHBI B Ta0d. 7.2.

Ilepeyenb TEXHUYECKUX CPEACTB, HCIOJb3yeMbIX MPHU OCYLIECTBIEHUH

00pa30BaTeIbLHOIO MPOIEcca MO THCIUTINHE

Tabauua 7.2.
Ne Hymepauus
Ilepe4yeHb OCHOBHOIO 000PY/10BAHHUSA pa3aesioB/TemM
n/m AU CHUTIMHBI
JlaGopaTopus aHaTOMUU, (PU3HOJIOTUHU U FKOJIOTUU PACTEHUIN KaOUHET

L] Nedos 1-9

2. | LUentpudyra 4

3. I[MpoekiuonHnas ycranoBka «Ksaapa» 250X, 3M (1 wT.) 1-9

4. | Kommbrorepsi (2 mir.) 1-9

5. | Mukpockorsl ouHoKynsipHbie Mukpomen 1 Bap. 2-20 (6 wT.) 2-9

6. | DnexrponHble nadopatopusie Becbl CASMWP-300H 2-9

7. | pH-merpbI 5



http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
http://www.biblio-online.ru/
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8. | XuMunyeckue peakTUBbI 2-9

9 JIabopaTtopHas nocyza (peMeTHbIE U IOKPOBHBIC CTEKIIA, 9.9
" | mpenapoBajbHbIE UIJIbI U Jp.)

Pabouast mporpamma mucHUIUIUHBI «DU3HOIOTHSI PACTCHUI» COCTABJICHA B COOTBETCTBUU C
tpeboBanusmu PI'OC BO mno nampasnenuro moarotoBku 06.03.01. buosnorus, yTBepkIeHHOTO

npuka3oM MunucTepcTBa oOpasoBanus u Hayku Poccuiickoii @eneparun ot «7» _aprycra 2020 r.
Ne 920.

[Iporpammy cocrasuna:
K.0.H., moreHT kadeapsl OMOJIOTNH JI.C. XammeBa

(;lomkHOCTb, lI>.I/I.O.)

ITporpamma ogobpena Ha 3aceganuu kadenps! «buoaorus»
ITporoxon Ne 9 ot «15» mast 2025 rozma

ITporpamMma o100peHa YueOHO-METOUIECKUM COBETOM XMMHUKO-OHOJOTHYECKOTO (paKyabTeTa
ITpotokon Ne _7_ ot «_22_» mas 2025 roga
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Caelenns 0 nepeyTrBep KIeHUU MPOrpaMMbl HA OYepeaHOH Y4eOHbIi ro/l M perucTpanumn
W3MEeHEeHu |

Y4ueOHbli Pentenue Buecennnie u3aMeHeHUS IToamuce 3aB.

rog Kadeapel xadempoii
(Ne mporokorta, 1ata)
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