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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o MOpsIIKA OpTaHM3alMM W OCYIIECTBICHUS OOPa30BATENbHOW  JEATCILHOCTH IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIET0 00pa3oBaHUs — IporpamMmaMm OakajaBpHara,
nporpaMmaM  CIEHHAIATETa, MporpaMMaM  MarucTpaTypbl, YTBEPKIEHHOIO IPUKA30M
MuHucTepcTBa HAyKU U BhIcIIero oopazoBanus Poccuiickoit @enepariuu ot 06.04.2021 No 245;

denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAapTa BBICHIETO OOpa30BaHUS IO
HarpaBjeHuto noaroroBku 35.03.01 JlecHoe neno, yTBEp)KIEHHOTO MpUKazoM MuHUCTEpCTBa
obpaszoBanusi U Hayku Poccuiickori ®enepamuu ot 26.07.2017 Ne 706 (¢ W3MEHEHHSIMU W
JIOTIOJTHEHUSIMH).

[IpenogaBarens, NOArOTOBUBIIHI pabouyIo IporpaMmy:

KaH[. OMOJI. HAYK, TOLIEHT O.M. MeaBenn

Pabouas mporpaMMa paccMOTpeHa Ha 3acelaHuu Kadeapsl OMOJ0ruu pacTeHui (mpotokos Ne 9
or 27 mas 2024 r.).

3aBenyommii kadgeapoi 0HOJIOTHU pacTeHUit C.10. Haymos

Pabowas mporpamma peKOMeHJ0BaHa K HCIOJIB30BAHUIO B yU4EOHOM IPOIECCe METOAMYECKOU
KOMHUCCHEN arpoHOMU4ecKoro ¢akynbreTa (mpotokos Ne 11 ot 14 uronst 2024 r.).

IIpencenaresib MeTOANYECKON KOMHCCHHU M.C. UnxoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATLHOI
o0pa3oBaTe/ibHOI NMPOrpamMMbl O.B. I'pudaueBa




1. Ilpeamer. Llean u 3aga4u TUCUMILIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeJbHON MPOrpaMMblI

dusnonorusi pacreHmii — oOs3aTenpHas  oOmeoOpa3oBaTenbHas — JAUCHUILIMHA.
Teopernueckrue OCHOBBI COBPEMEHHOH (DU3MOJIOTMU pacTeHUIl HaXOAAT CBOE NPUMEHEHHE U
pa3BUTHE B PsiJie IPAKTUUECKUX ACIIEKTOB JESITEIbHOCTH YEJIOBEKA.

IIpenmerom  aucoumimHbl  «PuU3HONOrMs  PacCTEHHW»  SBJSIIOTCS  IPOLIECCHI
KHU3HEIEATSIIFHOCTH M (QYHKIMU PACTHTEIBHOTO OpraHM3Ma Ha BCEM MPOTSHKEHUH €ro
OHTOr€He3a NPHU BCEX BO3MOXKHBIX YCIOBHUSX BHEIIHEH cpeabl. Onupasch Ha OHOJIOTMYECKHE
3aKOHBI M 3aKOHOMEPHOCTH, (DU3MOJIOTHS PACTEHMH JaeT BO3MOXKHOCTH ITO3HABATh
TEOPETUYECKHE OCHOBBI POCTA U Pa3BUTHUS PACTUTEIBLHOTO OPraHMU3Ma B LIEJIOM U OTAEIBHBIX €r0
OpraHOB C YYETOM MOYBEHHBIX M KIIMMATUYECKUX OCOOCHHOCTEH.

Henpo IMCHMIIMHBI SIBJSAETCH YCBOCHHE CYTH XM3HEHHBIX IPOLIECCOB, NMPUCYLIUX
JIPEBECHBIM PACTEHUSIM U B KaKUX YCIIOBUSIX BHEIIHEW CPE/Ibl PEATU3yeTCs] UX MOTEHUUAIbHAs
IIPOU3BOJUTEIBHOCTD

OCHOBHBIMH 3a]a4aMU U3YUYECHUS JUCIIUILINHBI SABIISIOTCSA:

- U3Y4YUTb NPUPOAY (PU3UKO-XUMHUECKUX IPOLIECCOB, JEKAIIUX B OCHOBE IMOIJIOIEHUS
BO/Ibl 1 MUHEPAJIbHBIX BELIECTB;

- BBUICHUTh (DU3UOJOIMYECKYIO pPOJIb, BBINOJHSAEMbBIX OTIEIbHBIMU MHUHEPAIbHBIMU
AJIEMEHTaMU B KU3HHU PACTECHU;

- U3y4YUTh CYTh IIPOLECCOB (POTOCHHTE3a U JIBIXaHUS M MX B3aMMOCBS3b, 3aBUCUMOCTh OT
(bakTOpOB Cpelbl;

- U3Y4YUTh OOMEH OPraHUYECKUX BELIECTB U UX MEPEIBUKECHUS 110 IPEBECUHE PACTCHUH;

- BBISICHUTH POJIb HU3KUX TEMIIEPATyp U MPOJOJDKUTEIBHOCTH JHS Ha IPOLECC BbIXOJa
pacTeHHUH U3 COCTOSHUS TIOKOS;

- U3YYUTh MEXaHU3MbI poTomMopdoreHesa u GoToneproan3mMa;

- BBUICHHTb MEXAaHHU3Mbl YCTOHYMBOCTH JPEBECHBIX PACTEHUH K HEOIaronpHsITHBIM
YCIIOBHSIM.

MecTo AMCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMblI.

Juctunnuna «PU3U0I0THsT PACTEHHI» OTHOCUTCS K JUCIMILIMHAM 00s3aTeNbHOM YacTu
(51.0.20) ocHoBo# npodeccroHaIbHON 00pa30BaTEbHON MPOrpaMMbI BBICIIETO 00pa30BaHUs
(manee — OITOII BO) no nanpasnenuto noarotroku 35.03.01 «JlecHoe nenoy.

OcHOBBIBaeTCs Ha 0a3e QUCIUILINH: « XUMUsD», « boTaHuka.

JucnunnuHa yuTaerca B 4 ceMecTpe U MpeANIecTBYeT AUCHUIUINHAM: «JlecoBoacTBO» U
«JlecHBIE KYJIBTYPBI».



2. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs MO IMCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM

NPOrpaMMel
Koani DopMyJIHPOBKA Nuaukaropsl IlnanupyemMblie pe3yabTaThl
KOMIIeTeHIH KOMIIETeHIIH U AOCTHKEHU S o0yueHust
KOMIIEeTEeHIIUH
OIIK-1 Crioco0eH periarhb OIIK-1. 2. CniocobeH  |3HATh: OCHOBHBIC 3aKOHBI
TUIIOBBIC 33/1a4H MPUMEHSITh 3HAHUS MaTeMaTHYeCKHUX u
npodeccuOHATBLHON €CTECTBEHHO-HAYUHBIX |ECTECTBEHHBIX HAyK JJId
MESITEIbHOCTH Ha OCHOBE |TUCIUIUIMH IS pelieHus 3a1au B
BHAHUN OCHOBHBIX pelIeHus 3a1a4 B npodeccuoHaTbHON
3aKOHOB npodeccuoHanbHOMI JESITEIIbHOCTH.
MaTEeMaTUYECKUX U e TeTbHOCTH yMeThb: MIPUMCHSITh
€CTECTBEHHBIX HayK C OCHOBHBIE 3aKOHBI
MPUMEHEHUEM MaTeMaTUYeCKUX u
H(MOPMaIlMOHHO- €CTECTBEHHBIX  HAayK IS
KOMMYHHUKAITMOHHBIX pereHus 3a/1a4 B
TEXHOJIOT Uil npodeccnoHanbHOM
JIESITEIIbHOCTH.
HMeTh HABBIKH: HABbIKAMU
WCIIOJIb30BaHUSI  OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX U
€CTECTBEHHBIX  HAyK s
peneHus 3a1aq B
po¢eCCUOHAIBHON
JIeATEIbHOCTH.




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

3aoynast |OuyHO-3a04yHast
Buapr pabot Ounas hopma oOydeHHs dbopma dbopma
oOyuenust | oOyuyeHHs
B T.4. IO BCETO
BCETO cemMecTpam peero
4 cemecTp 4 cemecTp CEMECT]
OO011ast TPYI0EMKOCTD 3/108 3/108 3/108
NMVCIATUIMHBI, 3a4. €]1./9aCOB, B
TOM YHCJIE:
KonrtakTHasi paboTa, 4acoB: 36 36 12
- JIEKIIUHU 18 18 6
- IPAKTUYECKHE - - -
(ceMuHApCKUE) 3aHATHS
- 1a00paTOpHBIE PAOOTHI 18 18 6
CamocTtosTenbpHas pabora 72 72 96
00yJaromumxcs, yac
KoHTpoJib, 4acoB - - -
Bua npoMexyTO4HOM aTTecTaluu 3K3aMeH JK3aMEH JK3aMeH
(3a4€T, SK3aMEH)

4. Copnep:xanue QM CIUATLTHHBI

4.1. Paznenbl AUCHMIIMHBI M BUIbI 3AHATHH (TeMaTH4YeCKMid NJIaH)

li\f; Pasnen nucruninHel JI 113 JIP CPC
Ounas ¢gopma 00yueHust

[Mpupona u (QyHKIMH OCHOBHBIX XHUMHYECKUX

1. KOMITOHEHTOB PACTUTENbHOMN KIETKH. 2 ) Z 6

2 CTpykTypHas 1 pyHKIIMOHAJIbHAs OpraHu3alus 5 i i 6

ACTUTEJIbHOMN KIETKH.

3. [BomHbIli 0OMEH pacTCHUIA. 2 - 2 6
duznoiornyeckas PpoJib  OTICIBHBIX  DJIEMEHTOB

4. |MUHEpaTbHOTO TMHUTAaHUS M  MEXaHM3MBl  HX - - 2 6
[TOIJIOLLEHHS] KOPHEBOM CUCTEMON PACTEHUM.

5 CTpykTypHas OpraHu3aLlis (OTOCUHTETUYECKOTO 5 i i 6
anmapara pacTeHUH.
[IpeoOpazoBanne  SHEPTMM W BEUIECTB B

6. |boTocuHTETHUECKHX u (bOTOOKHUCIUTENBHBIX| 2 - 2 8
mpoleccax.
[TpeoOpa3oBaHre BEIIECTB W BBIICICHHE YHEPTUH B

7. |mpxarenpHOM Tporiecce. OOMEH yTIeBOJOB, KUPOB 2 - 2 8
1 OEJIKOB.

8. [BemiecTBa BTOPHYHOTO MPOUCXOKICHHUSI. - - 2 8

9. |O0mme 3aKOHOMEPHOCTH POCTA PACTCHHM. 2 - 2 6
3aBHCHMOCTh pOCTa W PA3BUTHUS PACTEHUH OT

10. (bakTopoB cpensl. DU3HONOTHS CO3PEBAHUS CEMSH H| 2 - 2 6
COYHBIX ILIOOB.




i Pa3nen mucinIninHbl JI I13 JIP CPC

11 Dusnonorus IIPUCIIOCOOJIEHUS YCTOWUYUBOCTH

ACTCHMI K HEOJIArONpPUATHBIM YCIOBHUSIM CPEIbL. 2 i 2 6
Bceero 18 - 18 72
3aounas popma o0yueHuUs
1 [lpupona u QyHKIHH OCHOBHBIX ~ XHMHYECKHX| i i 8
KOMITOHEHTOB PACTUTCIILHOM KJICTKH.
5 CprKTypHaSIuI/I (GyHKIIMOHATIBHAS OPTaHU3AIIHS i i i 8
ACTUTENILHOMN KIIETKH.
3. |BonaHplii 00OMEH pacTEeHUH. 2 - - 8
DuU3NOIOTUYECKAsT POJIb  OTICIBHBIX  DJIEMEHTOB
4., |MHHEpaJBbHOTO THWUTAaHUS ©W  MEXaHM3Mbl HX| 2 - - 8

[IOTJIOILCHNS] KOPDHEBOM CHCTEMO PaCTCHUM.
CtpykTypHast opraHuszauuss (OTOCHHTETHUYECKOIO
arrapara paCTeHHMN.

[IpeoOpa3oBaHue  SHEPrUM U BEIIECTB B

6. |boTocuHTETHUECKMX u (OTOOKHUCITUTENBHBIX| - - - 10
nporeccax.
[TpeoOpa3oBaHre BEIIECTB U BBIICICHUE YHEPTUH B

7. |meixarenabHOM mporecce. OOMEH yIJIeBOJIOB, JKUPOB - - - 10
1 OCTIKOB.

8. |BemecTtBa BTOpUYHOTO MPOUCXOKICHHUS. - - 2 8

9. |O0mme 3aKOHOMEPHOCTH POCTA PACTCHHIM. - - 10
3aBHCHMOCTh POCTa W PA3BUTHS PACTECHUH OT

10. [(bakTopoB cpenbl. PU3NONOTHS CO3PEBAHUS CEMsIH M| - - 2 8

COYHBIX ILIOOOB.
Du3noNorus  MPUCTIOCOONIEHUST  YCTOMYUBOCTH
ACTeHMH K HeOJIaronpusiTHBIM YCIOBHUSIM CPEIbl.
Bcero 6 - 6 96
OuHno-3a04yHast popma o0yueHust

Bcero

4.2. Copepxanue pasfeaoB y4eOHON M CIHUIIIMHBI

Berynuienue. @u3no/10rusi pacTeHi, ee CBA3b ¢ AUCHMIUIMHAMU. [Ipenmer, 3axaun n
MecTo (u3nonorun M OMOXMMHUM pacTeHHM B cHcTeMe OHMOJOrMYeCKMX 3HaHWH cpeau
€CTECTBEHHOHAYUHbIX M AarpoOHOMHYECKHX JUCUUIUIMH. MeToabl (PHU3HOJOTUU pacTeHUM.
W3yuyeHue mnpoueccoB >KU3HEACATENBHOCTH Ha Pa3HbIX YPOBHAX opranusauuu. dusnonorus
pacTeHUN — TeopeTHdecKkass OCHOBa arpoHOMUU U OuorexHojoruu. COBpEeMEHHBIE MPOOIEMBI
(GU3MOTIOTHH pacTEHHH.

1. Ilpupona M (PYHKIHUM OCHOBHBIX XHMHMYECKMX KOMIIOHEHTOB PACTHUTEJILHOM
KkJeTku. CtpoeHne W (YHKIMOHMPOBAHUE PACTUTENBHOM KIETKHM. XHMUYECKHHA COCTaB M
¢duznonoruyeckas pojib €€ OCHOBHBIX KOMIOHEHTOB. DYHKIMH O€IKOB, HYKJIEHHOBBIX KHUCIOT,
JIMIIUJO0B, YIJIEBOJIOB

2. CTpykTypHas ¥ (PyHKIHOHAJBHAS OPraHU3alUs PACTHUTENbHOM KiaeTKH. CocTas,
CTpOEHHUE, CBOMCTBA U (PyHKIMU Onoornueckux MeMOpas. [loriomienne u BblJieIeHUE BEIIECTB
kierkor. [IpeBpaiieHuss BemECTB MW DSHEPruM B KIETKe. Perymsanuss mpoueccos
JKU3HEACATEIIBHOCTH Ha KIETOYHOM YpOBHE. Peakiuu KieTd Ha BHEIIHWE BO3JACHCTBUS U
OCHOBAaHHBIE HA HUX METO/Ibl IMATHOCTUKH COCTOSIHUSI PACTUTENIBHBIX TKAHEH U PACTEHUIA.




3. Boaubliii 06MeH. O011ast XapakTeprucTUKa BOAHOTO oOMeHa pacTteHui. CBOMCTBa BOBI
U €€ 3Hau€HUe B JKU3HM pacTeHuil. TepMoanHaMUYeCKHUE OCHOBBI IOTJIOLICHUSI, TPAHCIIOPTA U
BBIJICJICHHS] BOJBI. J[BUrarenu BOJHOrO TOKa B pacTeHUMU. KopHEBoe NaBiieHHE, €ro Nnpupoja,
3aBUCUMOCTb OT BHYTPEHHMX M BHEIIHMX YCJIOBHUW. buosormdyeckoe 3Ha4eHHE TPaHCIUpPALMH.
Jluct kak opran TtpaHcnupanuu. CTpoeHHe M (PYHKIMOHUPOBAHUE YCTHUIl. 3aBUCHUMOCTH
TpaHCIIMpAUUU OT BHEUIHUX YCJIOBHUM, €€ CYTOYHBI XOJ. YCTBUYHOE U BHEYCTBUYHOE
peryJupoBaHue TpaHCIUpalUU. TpaHCOUPALUOHHBIA KOIPQPHUIMEHT U €ro 3aBUCHUMOCTh OT
BHYTPEHHUX W BHEUIHMX YCJIOBHH. Bonuelii Oamanc pacrenuss u moceBa. Koaddumment
BOJIONOTPEOIICHUS CENIbCKOXO03SHCTBEHHBIX KYIbTYp. PU3H0I0TrNUE€CKHE OCHOBBI OPOLICHHUSI.

4. Pusnosornyeckass poJib OTAEJbHBIX 3JI€MEHTOB MHHEPAJbLHOIO NHUTAHUA W
MEXaHU3Mbl MX MOIVIOLIEHHS] KOPHEBOM CHCTEMOH pacTeHUil. XUMHYECKUN SIEMEHTHBIN
COCTaB pacTeHUH. Makpo— W MHUKPORJIEMEHTBHI, WX YCBOsSeMble (DOPMBI M pOJb B KU3HH
pactenuii. Kpurepun nHeoOxomumoctu 3neMeHToB. [lornomienue, pacnpeneneHue mo opraHam,
HAKOIUIEHWE U BTOPUYHOE MCIIOJIb30BaHUE (PEyTHIIM3ALMsI) IEMEHTOB MUHEPAIbHOIO MUTAHUS
pacrenui. [loTpeGHOCT, pacTeHWiI B dJEMEHTaX MUTaHUS B TEUYCHHE BEreTaluu.
OU3MONIOTHYECKHE  OCHOBBI ~ JMArHOCTHKH  OOECIEUYEHHOCTH  PACTEHHHA  DIIEMEHTaMHU
MUHEpAJIbHOIO MUTaHUs. BeretanuuoHHBIM M MOJIEBOM METOAbl HCCIENOBaHUS, UX pOJIb B
U3YYEHUH OCHOBHBIX 3aKOHOMEPHOCTEH IKM3HEAEATEIbHOCTH PACTEHUH U pELIECHUU
MpPaKTUYECKUX 3a7ady. AHTaroHU3M HOHOB, IPUPOJAa M 3HAYEHHUE B IKU3HU PACTCHUM.
@U3MOJIOTUYECKH  YPaBHOBEILIEHHBIE  PACTBOPbl M HUX  INPAKTUYECKOE IPUMEHEHHE.
OU3NOIOTUYECKUE OCHOBBI BBIPAIIMBAHUS PACTEHUI 0€3 MOYBBI, HCIOIB30BAHUE B MPAKTHKE
3allMIIEHHOT0 TPYHTA.

5. CrpykTypHasi opranu3anus (pOTOCHHTETHYECKOI0 aNnapara pacTeHui. 3HaueHue
U CTPYKTypHas opraHuzanus ¢orocuHTe3a. DOTOCHHTETHUECKHE NUTMEHTH. 3aBHCHMOCTH
doTrocuHTE3a OT BHENIHMX U BHYTPEHHUX ycloBuil. BzaumopeiicTBue (hakTopoB Impu
¢dorocunTe3e. CBETOMOOMBBIE U TEHEBBIHOCIIMBbBIE pacTeHUs. MeTo/ibl u3yueHus: POTOCUHTE3A.

6. IlpeoOpa3oBanme »HHeprum W BellecTB B  (POTOCHMHTETHYECKHMX M
dorookucanTenbHbIX npomeccax. CeroBas ¢daza QorocunTe3a. 3HaueHue pabdor K.A.
TumupszeBa. XUMHU3M U dHepreTuka GoTocuHTE3a. AHATOMO-(hHU3HOIOTHYECKHEe OCOOCHHOCTU U
¢ukcauusa nuokcuaa yriepona y Csz-, C4- mu CAM-pacrenuil. dotonsixanume. OCHOBHbIE
nokaszareian (POTOCMHTETHYECKON MesATeTbHOCTH pacTeHUuil M 1moceBoB. IlyTH MOBBIIIEHUS
IPOAYKTUBHOCTH TOCEBOB. (DU3MOJIOIMYECKUE OCHOBBI BBIPAIlMBAHUS PACTEHHH IpHU
HCKYCCTBEHHOM OCBEILIEHUU.

7. IlpeoOpa3zoBaHue BellleCTB M BblJejeHHe JHEPrUM B JAbIXaTeJbLHOM Ipolecce.
OOMeH yriieBoaoOB, »KUPOB M 0eJKOB. Poib IbIXxaHus B KU3HU pacTeHud. OKCHIOpEayKTasbl,
UX XMMHUYECKas Npupoja U GyHKIUH. XUMU3M Jbixanusd. OxucnurenabHoe GochopunupoBaHue.
OHepreTuka JbIXaHUsA. 3aBUCUMOCTb MHTEHCUBHOCTH JIbIXaHUS OT BHYTPEHHUX M BHEIIHHUX
¢dakropoB. JlpixarenabHbli KOA((ULIMEHT U €ro 3aBUCUMOCTb OT BHYTPEHHUX M BHEIIHUX
ycioBuii. Posib IpIXaHUS B KU3HU pacTeHHMU. [IpIxaHWe pocTa M JbIXaHUE MOAJEpKaHUS, UX
3aBHCUMOCTH OT ycJioBUIl. DOTOCHHTE3 U JbIXaHHWE KaK 3JIEMEHTHl MPOAYKIIMOHHOTO IMpoliecca.
PerynupoBanue IpIXaHusi MPH XPAaHEHUH CEIbCKOXO3AUCTBEHHOM mpoxykiuu. Crerudukxa
oOMeHa BemecTB y pactennil. [IpeBparnieHne a30THCTHIX BEMIECTB B pacTEHUU. 3HaUeHUE paboT
JI.H. TIpsHUIIHMKOBa B U3yYEHUN a30THOTO OOMEHa pacTeHus. MeTtabonndeckue MMyTH CUHTE3a
BaXHEHMIINX XUMUYECKUX BEIIECTB.

8. BemecTBa BTOPUYHOIO NPOUCX0kIeHUsA. Bropuunblii MeTabonusM. Ponb npixanus B
O6uocuHTe3ax. buocuHTeTHYECKas NeATeNbHOCTh KOpHS. bBimkHUN M najdbHUMl TpaHCHOPT
BemecTB B pacteHuu. CocraB ()JIOAMHOTO M KCHJIEMHOro coka. JlOHOpHO-aKIenTOpHBIE
OTHOLICHUSI, aTTparupymoomue LeHTpbl B pacTeHuu. CrnocoObl peryinpoBaHHs TpaHCIOPTa
BEUIECTB C LENbI0 IOBBIIIEHUS YPOXAMHOCTH CEJIbCKOXO3SAMCTBEHHBIX KYJIbTYp M KauecTBa
MPOIYKIIHH.

9. @usuosiorusi 1 OuoxuMusi GOPMHPOBAHNUS KadecTBa yposkas. Poib reHeTuuecKkux
U BHEIWIHUX (AaKTOPOB B HANpaBIE€HUHM W HMHTEHCUBHOCTH CHHTE3a 3allaCHBIX BEILECTB B
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NPOAYKTUBHBIX oOpraHax pacteHus. OcHOBHbIE (U3HOIOrO-OMOXUMHYECKUE MPOLECCHI,
OPOUCXOAINEe TpU (OPMUPOBAHUU YpOXKas 3EPHOBBIX, 3E€PHOOOOOBBIX, MACIUYHBIX,
KapTo(ens, KOPHEII0I0B, KOPMOBBIX TpaB. BinsHue NpuUpOAHO-KIMMATHYECKUX (HAKTOPOB,
NOTOJAHBIX YCIOBUM M AarpoTeXHUKHM Ha Kad4ecTBO ypoxasd. DOpMHUpOBaHUE CEMSH.
®U3HOJOTMYECKHE OCHOBBI IIOJIYYEHUSI M XPAaHEHUS BBICOKOKAYECTBEHHOTO CEMEHHOTO
Mmarepuana. DOU3HOIOro-OMOXMMHYECKHE TOAXOAbl B pa3pabOTKe NPUEMOB TOIYUYECHUS
9KOJIOTHYECKH 0€30MacHO MPOAYKIIHH.

10. 3aBucuMoOCTh pocTa U Pa3sBUTHSI pacTeHHil oT GakTOopoB cpeabl. Pu3noJIOrUsA
CO3peBaHUsl CeMSAH U COYHBIX IJI0AOB. OnpesneneHne NOHATHI «poCcT» U «pa3BuTUE». Dazbl
pOCTa KIJIETOK, MX (hU3MOJIOT0-OMOXMMHUYECKHE OCOOCHHOCTH. POCT M METOABI ero M3yudeHwHs.
®UTOrOpMOHBI, UX POJIb B )KU3HU pacTeHui. [I[puMeHeHre CHHTETHYECKUX PETYIISTOPOB pOCTa B
pacteHueBoAcTBe U OuorexHosorud. (OCHOBHBIE 3aKOHOMEPHOCTH pPOCTa (LIEJIOCTHOCTH
PacCTUTENBHOIO OpraHU3Ma, POCT Ha MPOTSKEHUH BCEH KU3HM, NEPUOAUYHOCTh, PUTMUYHOCTD,
KOPpEJSILIMM, MOJISPHOCTb, PEreHepanus), UX HCIOIb30BaHUE B PACTEHHEBOJACTBE. BinsHue
BHYTPEHHUX U BHEIIHUX (AKTOPOB Ha POCT pacTeHud. PerynmupoBanue pocra CBETOM.
Okojoruyeckass pojib (puTOXpoma. Tpomu3mbl U JApyrue BUABl POCTOBBIX JBMXKEHUH, MX
3HAaUYE€HHUE B XU3HM pacTeHuil. PazButue pacreHuil. OHTOreHe3 U OCHOBHBIE 3Talbl Pa3BUTHUS
pactenuii. Bo3pacTHble H3MeHEHUS MOPQOIOrHYECKHX U (U3HOJIOTHYECKUX TPUIHAKOB.
3nauenue pabot [I.A. CabunuHa B u3ydyeHHH oHTOreHe3a. DOTOMEepUuOInu3M U SPOBU3AIUS KaK
MEXaHU3Mbl CHHXPOHH3AIUH ’KU3HEHHOI'O 1IMKJIA C BHEIIHUMH YCIOBUSMU.

11. ®u3nonorus NpUCNOCodJIeHUs] YCTOHYMBOCTH PACTeHMH K HeOJaronpusiTHHIM
yciaoBusiM  cpeabl. [loHATHE (QHU3MOIOTMYECKOTO CTpecca, YCTOMYMBOCTH, aJamTalldy.
[TpucnocoOneHre OHTOreHe3a PaCTeHUN K YCIOBHUSIM CPEAbl KaK Pe3yJbTaT WX SBOIIOIMOHHOTO
pazButus. [yOOKMil M BBIHYXAEHHbI NOKOW pacteHuil. dusnonormueckue 0coOEHHOCTH
pacTeHul, HaXOJSALIUMXCS B COCTOSHUM TMOKOsA. DU3MOIOTMYECKHE OCHOBBI YCTOMYMBOCTH.
3akanuBaHue pacTeHU. XOJOJOCTOMKOCTb. 3HMMHHE MOBPEXKICHHS W  JUArHOCTHUKA
YCTOWYMBOCTU pacTeHuil. Mopo30ycTOMUnMBOCTh pacTeHuil. 3Hauenue pador M.W. TymaHnoBa B
W3YYEHUH MOPO30YCTOMUYMBOCTH pACTEHUN. 3UMOCTOMKOCTh KaK YCTOMYHMBOCTH KO BCEMY
KOMILJIEKCY HEOJIaronpusATHBIX (AKTOPOB B OCEHHE-3UMHHMH mepuoa. MeToasl onpejaeneHus
YKU3HECIIOCOOHOCTU O3UMBIX U MHOTOJIETHUX KYJIBTYp. 3aCyX0YCTOMUYHUBOCTb, COJIEYCTOMYMBOCTD
U KapOyCTOMYMBOCTb pacTeHuil. 3HaueHue padbot H.A. MakcumoBa B U3y4e€HUH yCTOWYMBOCTH.
[eiictBue Ha pacteHue 3arpssHeHus cpenabl. [loneraHme moceBoB, Mepbl IPEAOTBPALICHUS.
YCTOHYMBOCTh pacTeHMH K JeficTBHIO OMOTHYECKHX (AKTOpoB. (PU3MOIOTHUECKUE OCHOBBI
MMMYyHUTETa. AJIenonaruueckue B3auMOJEHCTBUA B IieHo3€. [louBoyromuenue. I[IpobGrema
KOMILJIEKCHOH YCTOMYMBOCTH COPTOB M THUOPUAOB CEIbCKOXO3SMCTBEHHBIX PACTEHUH K
OuoTHUecKuM (hakTopam.

4.3. llepeueHb TeM JieKIMid

O0BéM, u
No opma 00y4YeHHUs
Tema nexuun bop y
1/ OYHO-
OuHas | 3a04Has
3a04Has
1. |busnonorns pacTeHu Ha COBPEMEHHOM 3Tarle. 2 2
CtpykTypHas u (yHKIIMOHATTbHAS OpraHu3aIms

aCTUTEIbHON KJIETKH.

CBOICTBa BOJBI U €€ POJIb B KU3HHU PACTECHUN.

MuHepaabHOE IUTAHUE PACTEHUM.

OO611ast XapakTepUCTHKA npoiecca (POTOCHHTE3A.

Ddusnogorngeckas POJIb AbIXaHUs.

N oW N
N NN NN N

[TonsiTrie 06 OHTOTEHE3€E, POCTE U PA3BUTHH PACTCHHUS.




O0BéM, u
Ne opMa 00y4eHust
Tema nexnun bop Y
n/m OYHO-
OuHas | 3a04yHas
3a04Has
8 Mopdomornueckue, (U3MOIOTHIECKUEC U OMOXUMUUYECKHE 2 2
' |mpu3HAKHM OOLIMX BO3PACTHBIX M3MEHEHUH Y PACTCHUH.
9 YCTOHYMBOCTH pPAacTeHUH K HEOIArompusTHBIM (hakTopam| 2
" cpenpbl.
Bcero: 18 6
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMHUHAPCKMNX) 3aHATUI
He npenycmorpensl
4.5. IlepeyeHb TeM J1a00pPaATOPHBIX padoT
O0BéMm, U
Ne
i Tema 1abopaTOpHOIO 3aHATUS dbopma oOyueHus
OYHO-
OuYHas | 3a04Has
3a04Has
1. | OcMoTHuecKkue CBOMCTBA PACTUTEIHHOM KIETKH 2 2
2. |KonnuecTBeHHas XapaKTepUCTUKA TPAHCIIUPALIMH 2 -
3. [307bHBIC 3JIEMEHTHI U ICUCTBUE UX HOHOB HA PACTCHHE 2 -
4, [Muxkopu3bl B IOYBEHHOM NUTAHUU JPEBECHBIX NOPOJ 2 2
5. | POTOCHHTE3UPYIONMINE MUTMEHThI PACTCHUH 2 -
6. | DepMeHTHI IbIXaHUs 2 -
7. [[IpeBpaiieHue yrieBoJ0B U KUPOB MPU MPOPACTAHUU 2 -
8. |BemecTBa BTOPHYHOTO IPOUCXOXKICHUS 2 2
9. |CyrouHas 1 ce30HHAs MEPUOJUIHOCTh POCTA PACTCHU 2 -
Beero: 18 6

4.6. Buabl camMocTOfITeIbHOW PpadoTbl CTYIEHTOB M IepedyeHb Yy4eOHO-
METOAHYECKOro odecnedeHust VI CaMOCTOATEeIbHOI padoThl 00y4arOIIuXCH

4.6.1. TloAroToBKa K Ay UTOPHBIM 3aHATUIM

Pabora Ha 1abopaTOPHBIX 3aHATUAX BEAETCA B TETpaAsx. B Xoje 3aHATHS CTYIEHT JTOJIKEH
BBHITIOJTHUTH BCE MPEANIOKEHHBIC 3aanus. JlabopaTopHbie 3aHATHS 0a3upylOTCs HA MaTepuaie,
pPacCCMOTPEHHOM Ha JIGKIIMM © HW3y9aeMOM CTYACHTOM CaMOCTOSTEeNbHO. (OCHOBHBIM
TpeOOBaHUEM TOBHIIICHHS KaueCTBAa YCBOCHHUS MaTepHalia CTYJCHTaMH SIBISIETCS 00si3aTelIbHAs
MOJArOTOBKAa K JIaOOpaTOpHBIM 3aHATHSAM. Jljis 3TOro HEoOXOoAMMO Iepel ayIUTOPHBIMU
3aHATHSIMA  O3HAKOMHUTBCS C BOIMPOCAMHU I CAMOKOHTPOJS M C COOTBETCTBYIOIIUMU
J'II/ITepaTypHBIMI/I NCTOYHHUKAMH. HO OKOHYaHUM" Ha60paT0pH0ro 3AHATUSA TeTpa)II) C
BBHITIOJTHEHHBIMU 3aJJaHHUSIMH CJIAeTCSI MIPETOIaBATENO0 Ha IPOBEPKY.

4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
He npenycMmoTtpeHsl.



4.6.3. Ilepeuenb Tem pedeparoB, pacyeTHO-rpadpuuecKkuXx padoT U HUHBIX BHI0B
HHAUBHUAYAJBHBIX padoT

He npenycMmoTtpeHsl.

4.6.4. TlepeyeHb TeM M YUeOHO-METOAMYECKOT0 o0ecredyeHusl JIsi CAMOCTOSITEIbLHOM
a00ThI 00YYAOIIHXCH

Ne i/t

Tema caMOCTOSITEIbHOU
paboThl

OO0OBéM, u.

VY4eOHO-METOIUUECKOE

dbopma oOyueHust

oOecrieueHue

OYHas

3a04YHas1

O4YHO-
3a04Hast

[InanerapHas
(dorocunTe3a.
- [Tonsitue «poTocuHTE3Y;

- ['mobanbuas YUCTas
MPOIYKTUBHOCTh
(dboTocuHTE3A;

- Nunexc
MOBEPXHOCTH,
(boTocCuHTETHUECKU
MOTEHIUA;

- @OTOCUHTE3 U YpOXKail.

POJIB,

JINCTOBOM

Kupnuues W.B., CuruanHeHko
JILH., Kupnnuesa n.B.
[IpakTnkymM 10 (U3HOJIOTUH H
OCHOBaM OHMOTEXHOIOTHY
pactenuii — JI.: DnTon-2, 2012, -
cTp. 39-55.

TpeThsikoB H.H. u Tp.
Duznoorus u OHOXUMUS
CEJIbCKOXO03IMCTBEHHBIX
pactenmii. — M. Komoc. — 2005,
ctp. 88-165.

12

16

CBsi3b JIbIXaHUS
(doTOoCHHTE3A.
(DKOJIOTUYECKUE aCIEKThl
neixanus. Ponb gpixaHus B
YIIPaBJICHUU
MPOTYKLIUOHHBIM
MIPOIIECCOM.
- Buusaue
ITBIXaHUS BHEIITHUX
(akTOpOoB (BOJBI, a30THOE
MUTaHUE, TEMIIeparypa,
ra3oBblif cocTaB aTMOC(epsl)

Ha TpoIecc

Kupnuues W.B., CuruauHeHko
JLUA., Kupnnuesa n.B.
[IpakTkyM 110 (U3HOJOTUH H
OCHOBaM OHMOTEXHOIOTHY
pactennii — JI.: Onron-2, 2012.
cTp. 55-61.

TpeTpakoB H.H. " Ip.
Dusnoorus u OMOXHMUS
CEIIbCKOXO3SMCTBEHHBIX
pactenmii. — M. Komoc. — 2005,
cTp. 167-189.

12

16

TepMoguHaMu4eCcKre
OCHOBBI BO/1000MeHa
[pacTEHHIA.

- IloHsATHA  «aKTUBHOCTH
BOJIbI, TOTEHITMAJ BOJIBI;

TpeThakoB H.H. u Ip.
duzunonorus n OHMOXUMHUS
CEITbCKOX 03 CTBEHHBIX
pactennii. — M. Konoc. — 2005,
cTp.212-268.

12

16

-HeoOxomumMpie  pacTeHUIO
PIIEMEHTHI MUHEPATHLHOTO
[INTAHNA,

- JmarHoctuka aedunuta
[MATATENLHBIX DJIEMEHTOB;

- OCOOEHHOCTH a30THOTIO,
MATaHUsl PACTEHUM;

Kupnnues MN.B., CurnauseHko
JLUA., Kupnnuesa n.B.
[IpakTukyM 1O (HU3UOJIOTHU U
OCHOBam OMOTEeXHOJIOTUY|
pactenuit — JI.: DnTon-2, 2012. —
ctp. 31-39.

12

16

OCHOBBI MOJIEKYJIIDHOH U
KJIETOYHOW OMOTEXHOJIOTHH.
Bo3moxHocTn METOJI0B|
KyJIbTYpbl KJIETOK U TKaHE! B

IMrCHCTUKC, CCIICKIIMHN )41

Kupnnues M.B., CurnauseHko
JLA., Kupnnuesa n.B.
[IpakTukyM 1O (HU3UOJIOTHU U

OCHOBaM OMOTEXHOIOTNH
\paCTeHI/II‘/JI — JL.: DnTon-2, 2012. —

12

16
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O0OBéM, U.
No /11 Tema camocTosTENIbHON Y4ebHO-MeTOANYECKOE dhopma oOydeHust
paboThI obecrieueHue OYHO-
OuYHas | 3a04Hasd
3a04yHas
[PaCTEHHUEBOJICTBE. ctp. 111-150.
- [Tonsatue
«buorexHomorusay;
- OcCHOBBI KJIETOYHOU[[ pEThAKOB H.H. u Ip.
MHKEHEPUH; duznonorus u OHoOXUMHS
- MonekynspHble acHeKThICEIbCKOX035HCTBEHHBIX
OMOTEXHOJIOTHH. I'ennaspacrennii. — M. Komnoc. — 2005.
WHKEHEPUS; cTp. 365-396.
- Tpancdopmanus
MHUKPOOHBIX nKomkun C.M. m nap. YacrHas
[PaCTUTEIbHBIX KJIETOK; (bU3HOTIOTHS TIOJNEBBIX KYJIBTYP.-
- I'ennas nmwkenepus.Komnoc.-2005. — ctp.65-75.
Ycnexu u npobiieMsl;
- Bo03MOXHOCTHM METOJI0B
KYJBTYpbI KJIETOK U TKaHEH B
FEHETUKE,  CENeKIUU U
ACTEHHEBO/ICTBE.
SanuTHO- TpeTbsikoB H.H. u Tp.
[IPUCTIOCOOUTENIbHbBIE Dusnonorus 51 Onoxumus
BO3MOKHOCTH pPacTEeHUH|CENTbCKOX03MCTBEHHBIX
MPOTHB noBpexaaromuxpacteanidi. — M. Komoc. — 2005.
BO3IEICTBUL. cTp. 493-566.
6. | [Tpucmocobnenue u 12 16
YCTOMYHMBOCTb PACTCHUM;
- PU3HOIOTNYECKHE
M3MEHEHHUS 3allUTHO-
[PUCIIOCOOUTENILHOTO
XapakTepa;
Bcero 72 96
4.6.5. [Ipyrue BHIbI CAMOCTOAATEIbHON PA00OTHI CTYICHTOB
He npeagycmotpensl.
4.7. IlepeyeHpb TeM H BUI0B 3aHATHIi, IPOBOAMMbIX B HHTEPAKTHBHOMH opme
Ne dopma WNuTepaktuBHbIi | O0beM,
Tema 3aHATHSA
/1 3aHATHUS METOJ q
1 Texuus 3 HNuaTepakTrBHAS 2
DuU310JI0THsl PACTEHUI HA COBPEMEHHOM JTAllE. |[TeKIHs
2 Jlekusa HNuaTepakTrBHAS 2
' MuHepaibHOE TMTAHUE PACTEHUN. eI
Toro 4
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5. ®oHA OUEHOYHBLIX CPEACTB A NPOBEACHHUS IPOMEKYTOUYHOMU

aTTecTAlMH

IlonHoe onucanme (bOHI[a OIICHOYHBIX CPCACTB TeKymeﬁ n HpOMGX(YTOqHOﬁ aTTcCTalluu

00y4aroluxcsl ¢ NEPeYHEM KOMIIETEHIIUM, ONMMCAaHUEM IOKa3aTeled U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, IIKaJl OLIEHUBAHUs, TUIIOBbIE KOHTPOJIbHbIC 33/1aHUSI U METOJJUUECKUE MaTepHaIbl
[IPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEN ITpOrpaMMe.

6. YueOHO-MeTOAHYECKOE 00ecIeueHHe TUCITUILINHBI

6.1. Pexomenayemasi JuTepaTypa
6.1.1. OcHoBHasI IMTEpaTypa

Ne i/t

ABTOp, Ha3BaHHE, MECTO U3JaHUS, U3/1-BO, TOJl U3JIAHUS, KOJIMICCTBO Komn-Bo oK3.
CTPaHMI] B OHOJI.

Jle6eneB C.M. ®usmonorus pacrenuit: yueonuk. / C.H. JlebeneB — 61
M.: Arponpomusznar, 1988. — 544 c.

["onoBanoBa, T. U. ®usnonorus pacrenuii : yuebnoe nocodue / T. U.
["onoBanoBa. - KpacHosipck : Cubupckuii penepaibHblii YHUBEPCHUTET,
2022. - 124 c. - ISBN 978-5-7638-4681-2. - TekcT : 31IEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/2091392 (mara peeype
popamennsi: 01.09.2024). — Pexxum 1ocTyna: mo HOAINUCKe.

1, 2JIEKTPOHHBII

Kapaces, B. H. ®wusunomorus pacTeHUH: 3KCIEPUMEHTAIbHBIC
iccnenoBanus | yueOnoe nocoodue / B. H. Kapaces, M. A. Kapacesa. -
ﬁomKap-Ona : IloBOJDKCKMII TOCYIApCTBEHHBIM TEXHOJOTMYECKUH| 1, 3JIEKTPOHHBII
yauBepcutet, 2018. - 312 c. - ISBN 978-5-8158-1999-3. - Tekcr : pecypc
biaektpoHHbiid. - URL: https://znanium.com/catalog/product/1894178
nata obpamienusi: 01.09.2024). — Pexxum 1ocTymna: mo mojAmnucke.

6.1.2. lonojiHuTeILHAS JIUTEPATYpA.

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3aHUs, U3]]-BO, 'Ol U3JaHHA, KOJIMUCCTBO CTPAHUIL]

Tperbskos, H. H. ®uznonorus u 6MoxuMus ceabckoxo3siiicTBeHHbIX pacTtenuii /H. H.
Tperbskos, E. U. Komkun, H. M. Makpymmus u 1p.; Ilog pen. H. H. TpetpsikoBa. - 2-¢
311, - Mocka: Kosoc, 2013. - 656 c. (YueOHuku u y4e0. mocoOus Jj1si CTY/IEHTOB BBICIII.
yue6. 3aBenenuii) - ISBN 5-9532-0185-0. - Tekcr : anexkrponssiit / URL :
https://www.rosmedlib.ru/book/ISBN5953201850.html (nata obpamenus: 22.04.2024).

Dusuonorus pacrenuil : yuebHo-merogumueckoe nocodbue / U. C. Kucenesa, M. T.
Marnesa, I'. I'. bopucona [u np.] ; mox obur. pea. U. C. Kucenesoii ; M-Bo 00pa3oBaHus u
Hayku Poc. @eneparuu, Ypan. genep. yH-T. - ExarepunOypr : M3a-Bo Ypansckoro yH-
ra, 2018. - 120 c. - ISBN 978-5-7996-2416-3. - Tekcr : snexkTponHsiii. - URL:
https://znanium.com/catalog/product/1920456 (mara obpamienus: 01.09.2024). — Pexxum
IoCTyTa: MO MOJIHUCKE.

PoroxxuH, B. B. Ilpaktukym no ¢usnonorun u 6Moxumuu pacteHuil: Yueb. nmocodue /
B.B. Poroxun, T.B. Poroxwuna. - Cankt-IlerepOypr : TMOP/I, 2013. - 352 c. ISBN 978-
5-98879-151-5, 300 IK3. - Tekcr : DJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/414998 (mata oo6pamenusi: 01.09.2024). — Pexum

JIOCTYIIA: IO MOJIHCKE.
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6.1.3. [lepuoanyeckue U3TaHUsA

He npengycmoTrpeHsl.

6.1.4. MeTonnueckne yKazanus /Uit 00y4alOUIUXCs 110 0CBOCHHI0 TUCHUTLIUHBI

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JaHUs, U3]1-BO, I'OJ] U3JaHH, KOJTUYCCTBO CTpaHUI]

KupnuueB U.B., Yeuenera T.H., Curugunenko JL.U., Kupnuuea WU.B. Ilpaktukym mo
(buzrosorun M OCHOBaM OmoTexHojoruu pacteHuid — JI.: Dnron-2, 2012. — 168 c. —
[Dnextponnslii pecypc]. URL: 9

6.2. Ilepeuensn

pecypcoB  MH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT» (najiee — ceTb « MHTEPHET»), HEOOXOAMMBIX VISl OCBOCHUSI AU CHUIIMHBI

1. http://mex.ru/.— Odunmanbhblil nHTEpHET-IOPTaT MuHUcTepcTBa CebCKOro
xo3siicTBa Poccuiickoit Gpeneparuu
2. http://rosselhoscenter.com. — Poccuiickuii ceJIbCKOX035HCTBEHHBIN IICHTP
3. http://www.rusrec.ru. — Poccuiickuii peruoHa IbHbINA 3KOJIOTHIECKUI IEHTP. MaTepuaibl
110 U3MEHEHHIO KJIMMaTa ¥ 9Heprod3(h(HeKTHBHOCTH;
4. http://cyberleninka.ru — Hay4HbIe )KypHaJIBI M CTaThH;
5. http://nauki-online.ru — caiiT GMOTOTUYECKUX M ECTECTBEHHBIX HAYK;
6. http://elibrary.ru — Hay4Has 35eKTpoHHas OMOIHOTEKA;
7. http://ecoportal.su/books.php —Bcepoccuiickuii 3K0J0ru4ecKuii moprain
8. http://mtd.ceplrssi.ru/flora/ecoscale/htm — nenodonn necoB Poccun
9. http://ukhtoma.ru/geobotany/index01.html - nekuuu as CTyIEHTOB ¥ aCTUPAHTOB TIO
¢bu3nonornu pacTeHui, COOpHUKHU CTaTEH, MOHOTpaduH.
6.3.1. KomnbrorepHbie 00y4yaumme 1 KOHTPOJIMPYIOLMe IPOrpaMMBbl
Ne| Buz yuedmoro HanmenoBanwue ®OyHKIMSA TpOorpaMMHOTO 00ecredeHust
POrPaAaMMHOTO
n/m 3aHATHUS MOJIENUpY-
obecneueHus KOHTPOJIb oOyuaromas
omias
1| JlaGopatopHubie |[Iporpamma asus TeCTOBOH + - +
OLICHKU 3HAHUIl CTyJICHTOB
«Ox3amenaropy (fizio)
2 Jlexmmonnsle,  |http://moodle.lnau.su + + +
nabopaTtopHbie
3aHATHS,
CaMOCTOSTEIIbHAS
paboTta

6.3.2. Ayauo- u Bueonocooust

He npenycMoTpeHsI.

6.3.3. KomMnboTepHbIe MPe3eHTAMU Y4eOHBIX KypPCOB

He npenycMoTpeHsl.
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http://lnau.su/biblioteka-gou-vo-lnr-lgau/
http://mcx.ru/.-
http://moodle.lnau.su/

1. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM TSI
OCYHICCTBJICHUA Oﬁpa3OBaTeﬂbHOI‘O npoumecca mo JTMCHUIlJIMHE
HaumenoBanue
Ne | oGopymoBaHHBIX Y4eOHBIX [TepeueHb OCHOBHOTO 00OPY/I0OBaHUS, IPUOOPOB U
n/m | KaOWHETOB, OOBEKTOB IS MaTepuaioB
IIPOBEJICHUS 3aHATUI
1. A-301 —KOMIBIOTEPHBIN

KJIaCcC, ayAIUTOPHUS JUIS
MIPOBEICHUS IPAKTUYECKUX U
71a00paTOPHBIX 3aHATUN

Cronbr — 12 mr., cTynbst — 28 MmIT., MapThl y4eOHbIC — 6 IIT.,
mkad — 1 mr.

A-303 — yueOHas ayauTopusy

Crenna — 1 wr., cton — 12 wr., ctyn — 20 mT., mkad — 1 mrT.,

2. |1 MPOBEACHUS JICKIIMOHHBIXICMOHCTPAIIMOHHBIE ~MaTepPHAIbl, Yy4eOHO-METOIUYECKUE
U IIPAKTHYCCKUX 3aHATHI MaTepUaJIbL.
Cron neMOHCTpAIMOHHBIN — 5 mWT., mKad BHITSDKHOW — 1
mT., Temmua «giaopa» — 1 mrt., Becbl BOTK-500 — 1 mT.
A-306 — yueOHast aymauTopus ’ ua «pnop ’ ’
Bechl T-1000 — 1 mmiT., BeCchl TOPUHOHHBIC — 3 TIT., BECHI
3. |ms IIPOBEICHUS

1abOpaTOPHBIX 3aHATUI

nudepOaar. — 1 mwr., cymmbHbIA mkadp — 1 mT., cteng — 1
LIT., XUM. 1I0CYJIa, XUM. PEAKTUBBI, CTOJI — 12 MIT., CTYd

16 w., kadeapa — 1 mr., mkad — 1 mr.
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8. MexkaucuunInHAPHbIe CBSI3H

IIporokoa

COTJIACOBaHUS pabovell MPOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

Haumenoanue
[pennoxxenus o6 u3-
JTUCIUTIIUHBI, C . .
KOTODOI Kadenpa, ¢ koTopoii npoBoANIOCH MEHEHHUsSIX B paboueii
P COTJIACOBAHUE nporpamme. 3aKJIr0YeHue
MPOBOJIUIIOCH
00 UTOrax COrjlacoBaHMs
COTJIACOBAHUE
Xumust Kadenpa xumun CoryiacoBaHo
boranuka Kadenpa 6uonorun pacteHuit CornacoBano
JlecoBoncTBO Kagenpa mionoosomeBoacrsa u
A ’ enp A HHEBOA CornacoBaHo

JlecHble KyJIbTYpBI

JICCOBOJCTBA
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Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
[lepeyenp IMoanuce
Howmep MpOTOKOJIa CtpaHuI1isl ¢
OTKOPPEKTHUPOBAHHBIX | 3aBEAYIOLIETO
U3MEHEHUs 3acelaHus W3MEHEHUSAMHU o
MyHKTOB Kadeapoi
Kadeapsl U gaTa
1 No 1 ot 02.09.2024 12 6.1
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Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JlOJDKHOCTHOE JIMIIO,
MIPOBOJIUBIIIEE TIPOBEPKY
®.1.0., 101KHOCTb,

JlaTa

[TorpebGHOCTB B
KOPPEKTUPOBKE

[lepedyeHb MyHKTOB, CTP.,
pasnenoB, TPEOYOIHUX
W3MEHEHU I

17




Hpuioxenne 3

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIETO OFPA30BAHUSA « IYTAHCKUN T'OCYJIAPCTBEHHBIN
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEIACTB

110 IUCIMIUINHE «PU3HOIOTUS PACTCHUIN»
1u1st HanpassieHus moarotoBku 35.03.01 «JlecHoe meno»
HanpaBiieHHOCTh (po¢uiib) JIecHOe U J1econapKkoBO€e X035ICTBO

I'ox mauama moaroroBku: 2024

Jlyrauck, 2024
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1. IEPEYEHHh KOMIIETEHIIUIA, COOTHECEHHBIX C HHIIUKATOPAMM JOCTHXKEHUSA KOMIETEHIIUIA, C YKASAHUEM

3TAIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMS OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kox xonTpO- DopMynHpOBKA Nupukatopsl Ortan (ypoBeHb) [Inanupyemslie HanmenoBanue HanmenoBaHnue o11eHOYHOTO
JUpyeMon KOHTPOJINPYEMOU JOCTHXKEHUA OCBOCHUA pe3ynbTaTel O0yueHus | MomyJel u (1in) cpeacraa
KOoMIIC- KOMIICTCHIIN KOMIICTCHIIN KOMIICTCHIINN pa3aciioB TeKyH_[I/Iﬁ HpOMC)KYTO‘IHaH
TCHIUU JUCHUITIIMHBI KOHTPOJIb aTTecranusa

OIIK-1 Crocoben OIIK-1. 2. IlepBsIit 3Tan 3HaTh: ocHoBHEbIE | Pasgensr 1- 11 | Tecto DK3aMeH
peuars Crnocoben (TIoporoBsIii 3aKOHBI 3AaKPBITOr'O THIIA
TUIIOBBIE 3374 | IPUMEHSTH YPOBEHb) MaTE€MaTHYECKUX U
npodeCcCuoHaNIb | 3HAHUS €CTECTBEHHBIX HayK
HOM €CTECTBEHHO- JUTA pELICHU 3a7a4 B
JIEATEbHOCTU Hay4HBIX npodeCcCuOHAITBHON
Ha OCHOBE | QUCIIUAIUINH )1 JIESITEIILHOCTH.
3HaHWH peuieHus 3aaa4 | Bropoii sTan Ymerb: npumensats | Pazmensr 1 - 11 | Tectsr DK3aMeH
OCHOBHBIX B (IpoABUHY THIA OCHOBHBIE 3aKOHBI OTKPBITOT'O THUIIA
3aKOHOB npodeccruonanb YPOBEHb) MaTeMaTHYECKUX U (BompocCH! ISt
MaTeMaTH4eCKu | HOM €CTECTBEHHBIX ~ HAYyK ompoca)
X U | IEATEIbHOCTU IUIA pelIeHus 3a1ay B
€CTECTBEHHBIX npodeccroHanbHOI
HayK C JIESITENILHOCTH.
IIPUMEHEHUEM Tpetuii sTan Baanerb: nHaBwikamu | Pazmensi 1 - 11. | [pakruueckue JK3aMeH
MH(DOPMALOHH (BBICOKHI1 YPOBEHD) | KCIONIB30BAHMS 3alaHus
O- OCHOBHBIX  3aKOHOB
KOMMYHUKALMOH MAaTEMAaTUYECKUX U

HBIX TEXHOJIOTUH

C€CTCCTBCHHBIX HAYK
JUIS pelIeHHs 3aa4 B
npodecCuoHATBHON
JeSITEIbHOCTH.




2. OIIMCAHUE MMOKA3ATEJIENA U KPUTEPUEB OLIEHUBAHWS KOMIIETEHIUI
HA PA3/IMYHBIX OTAIIAX UX POPMHUPOBAHUSA, OIIMCAHUE HIKAJI

OLEHUBAHUA
Ne | Haumeno | Kpartkas Ipencranen | Kpurepuu oneHuBaHUSA [kana
/1 | BaHUE XapaKTePUCTHKA ue OIICHUBAHHUS
OLICHOYH | OLIEHOYHOTO CpeNICTBa OLIEHOYHOT' O
oro cpeictBa B
cpencTBa donme
1. Tect Cucrema TectoBble B tecrte Beimonueno 90-100% Ouenka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aJaHu’ «Omauunoy (5)
3aJIaHUH, TO3BOJISIOIIAS B tecrte BbImosiHeHO Oosiee 75- | OneHka
HU3MEPUTh YPOBEHb 89% 3amanmii «Xopowo» (4)
3HaHMH. B Ttecre BomonneHo 60-74% | Ouenka
3a1aHui «Yooenemeopu
menvho» (3)
B Tecte BpImmomHeHo MmeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonbmas yacte onpenenenuil He | OLeHka
npescTaBjeHa, 6o | «Heyoosenemeop
MpeJICTaBIeHa c rpyObiMu | umenvroy» (2)
omrOKaMu.
2. Onpoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauunoy (5)
OIIEHUTH KPYT030D, HPaBUIBHO HCIOJIb30BaH
YMEHHUE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
ITOCTPOUTH OTBET, paccyKImeHHWi;  ecTb  JIOTHKa
yMcHHE paccyKIeHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Ornenka
MOHOJIOTHYECKYIO peUb TpearojaracMele  OTBETHI; ecTh | «Xopouwio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HABBIKU. Y CTHBII 0IIpOC 000CHOBaHUI BO BpeMs
o0najaeT GoNbIIUMH paccyXkJeHuii ¥ He BCe OTBETHI
BO3MOKHOCTSIMH TIOJTHBIE.
BOCIIUTATEIILHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBast npeArojgaraéMble  OTBETBHI, HO «yf)oefzemeopu
yCIIOBUS ISt HENPaBUILHO WCIIONIb30BaH | menvho» (3)
HedopMaIbHOTO ITOPUTM 00OCHOBAaHUIT BO BpeMsI
oOIIeHNSI. paccyKIeHHIL; OTCYTCTBYET
JIOTHKA PacCyXICHHUN; OTBETHI HE
TOJTHBIE.
OTBETHI HE TPEICTABICHBI. Ornenka
«Heyoosnemeop
umenvroy (2)
3. Ipaktn | HanpasneHo Ha IIpaktnyeck | IIpomeMoHCTpHpOBaHO Onenka
yecKue OBJIQJICHUE METOJAaMU U | M€ 3aJaHus cBOOO/THOE BIIAZICHUE «Omauunoy (5)
3alaHUAl | MCTOAMKAMU H3Yy9aeMOM po¢eCCHOHATBHO-TIOHATHHHBIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3a/IaHNe
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnaparom, BilaJleHHe MEeTOIaMU
M METOAUKAMHU JTUCIUIIINHEL
TToka3aHbl cCIOCOOHOCTHU
CaMOCTOSITEILHOIO MBIIIUIEHNS,
TBOPYECKON aKTUBHOCTH.
3agaHne BBIITOIHEHO B MOJTHOM
oObeMe.

[IpoeMOHCTPUPOBAHO BJIaJICHUE
npodeccHoHATLHO-TIOHATUHHBIM
anmaparoM, TIpH TPUMECHEHUH
METOJIOB ¥ METOVK JHUCIUILTHHEI
HE3HAYUTENFHBIC  HETOYHOCTH,

Ornenka
«Xopowo» (4)
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Ne | Haumeno | Kpartkas IIpencranen | Kpurepuu oueHuBanus [Mkana
n/m | BaHHe XapaKTepUCTHKA ue OLICHUBAHMS
OLICHOYH | OLIEHOYHOTO CpeNICTBa OLIEHOYHOT' O
oro CpeicTBa B
cpencTBa donme
TIOKa3aHbl CIIOCOOHOCTH
CaMOCTOSITEJILHOTO  MBILIJICHUS,
TBOPUYECKOH AKTUBHOCTH.
3agaHue BBIMOJHEHO B IOJTHOM
o0beMe, HO C€ HEKOTOPBIMHU
HETOYHOCTSIMH.
ITponemoncTpuposano BnageHue | OrneHka
po(eCCHOHATBHO-TIOHATHHHBIM | «Y0doeremeopu
ammapatoM Ha HH3KOM YpOBHE; | meabHo» (3)
JOIYCKAalOTCSl  OIIMOKH  TIpH
MIPUMEHEHUU METOJIOB  METOJHK
JUCIUTUIMHBI. 3ananue
BBINOJIHEHO HE NOJHOCTBIO.
He npojieMoHCcTpUpoBaHo | OreHka
BJIaJICHUE npodeccHoHaNbHO- | «Heydosremsop
TIOHSATHHHBIM anmapaTtom, | umenvho» (2)
METOaMH " METOIUKaMHU
JVCIUTIIHHBL. 3anganue HE
BBINOJTHEHO.
4.1. | Dx3amen | KoHTpombHOE Bompocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauurnoy (5)

IIPOBOAUTCA 1TO

OKOHYAaHUHN U3YyYCHU

JUCIUATIIUHEL.

TEPMHHOJIOTUYECKOr0 armnapara
JUCHUININHBI; YMCHUC
aHAJIU3UPOBATh MpolIEeMy,
COZIepIKATENIbHO U CTHIMCTUYECKU
T'paMOTHO U3Jjlaratb CyThb
BOIpPOCA; rTyOOKO MOHUMATh
Marepuai; BlaJieHue
AHAJIUTHYECKUM CIIOCOO0M
M3JI0KEHHS BOIPOCA, HAYYHBIX
ujieil; HaBbIKAMK apTyMEHTAIMU 1
aHamu3a (GpakToB, COOBITHH,
SIBIICHU 1, TIPOIIECCOB.
BeicTaBnsieTcst  00Oyuaroniemycs,
MOJIHO, TOJIPOOHO M TPaMOTHO

OTBETHBIIEMY Ha  BOIPOCH
6uera " BOIIPOCHI
JK3aMeHaTopa.

[loka3zano 3HaHMe OCHOBHBIX | OueHka
TEOPETUYECKUX noJioxeHu | «Xopowio» (4)

BOIPOCa; YMEHUE aHAIIU3UPOBATH
sBeHus, (akThl, JEHCTBUS B
paMKax BOIMpPOCa; COAEPIKATEIHHO
U CTWINCTHYCCKH  TPAMOTHO
M3IaraTh CyTh BOIIPOCA, HO UMEET
MECTO HEIOCTATOYHAs IIOJTHOTA
OTBETOB o n3jgaraeMomy
Borpocy. [IpoaeMoHCTpUpOBaHO
BJIaJICHUE AHATTUTHICCKUM
CIIOCOOOM M3JIOKEHHS BOIpOca M
HaBBIKaMUW apTyMECHTalluH.

BricraBnsieTcs oOydaromiemycs,
MMOJIHOCTBIO  OTBETHBIIEMY Ha
BONIPOCHI OmJIeTa W BOIPOCH
JK3aMeHaTopa, HO
JNOMYCTUBIIEMY TPH  OTBETaxX
HE3HAYUTEIbHBIC OIIUOKH,

21




Ne | Haumeno | Kpartkas IIpencranen | Kpurepuu oueHuBanus [Mkana
n/m | BaHHe XapaKTepUCTHKA ue OLICHUBAHMS
OLICHOYH | OLICHOYHOT'O CPE/ICTBA OLICHOYHOTO
oro CpeicTBa B
cpencTBa donme
yKa3plBaloOIMe HA  HaJIU4He
HECHCTEMHOCTH U IIpOOENIoB B
3HAHUSAX.
ITokazano 3HAaHUE teopun | OmeHka
BOTIpOCa (parmerntapro | «¥Yoosremeopu
(HemonHOTA H3NIOKeHUs | menvhoy (3)
nHpOPMAIINH; OTIepHpPOBAHNE
MTOHATUSME Ha OBITOBOM YpPOBHE);
YMEHHE  BBIICNUTH  TIJABHOE,
chopMyIHpoBaTh BBIBOJIBI,

nokKa3aTb CBsA3b B TOCTPOCHUU
OTBCTa HC MPOJACMOHCTPHUPOBAHO.

Bnanenue AHAIIUTHYECKUM
CIOCOOOM HB3JIOKCHHS BOIPOCa U
BIIaJICHUE HaBBIKAMH
apryMeHTaluu HE
MIPOAEMOHCTPHUPOBAHO.

OO0yuarommiics JOIYCTHII
CYIIECTBEHHBIC OMMOKH TIpH

OTBCTAX HA BOIPOCHI OUJICTOB H
BONPOCHI 3K3aMeEHaTOpa.

3HaHWe MOHATUIHOIO ammapara,

TEOpHH BOIIpOCA, HE
IPOJEMOHCTPUPOBAHO;  yYMEHHE
aHAJIU3UPOBATh y4eOHbIH
MaTepHai HE

MIPOJIEMOHCTPUPOBAHO; BJIaJICHUE
aHAJINTHYECKUM crocobom
M3JI0KCHHST BOTIPOCA M BIIAJICHUE
HaBBIKAMH  apryMEHTAallid  HE
MPOAEMOHCTPHUPOBAHO.
OOyyaromumiicss He OTBETHJ Ha
OJIMH WJIM JIBa BOTIpOCa OWIIeTa H
IOTIOJIHUTEIILHBIE BOTIPOCHI
9K3aMeHaTopa.

Ornenka

«Heyoosnemesop

umenvHo» (2)
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3. THIIOBBIE KOHTPOJILHBIE 3AIAHUSI NJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OEHKH 3HAHMI, YMEHWA, HABBIKOB 1 (MJIN)
OINDbITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX DTAINbI ®OPMUPOBAHUSI
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

OueHovHbIe CPeACTBA JJIsl MPOBeIeHUs TEKYIIero KOHTPOJIsI
Tekyuuii KOHTPOJIb OCYHIECTBIISIETCS IMPENoAaBaTesieM AUCHUIUIMHBI MPU MPOBEICHUU
3aHATUH B (hOpPME TECTOBBIX 3aJ]aHUH, YCTHOTO OIPOCA U MPAKTUYECKHUX 3a/IaHHM.

OIIK-1. CnocofeH pemiaTh THIOBbIE 321241 NPOGecCHOHATBHON JesITeJIbHOCTH HA OCHOBE
3HAHMI OCHOBHBIX 3aKOHOB MATEMATHYECKHX M €CTEeCTBEHHbIX HAayK C INpPHMEHEeHHeM
HHPOPMALMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA.

OIIK-1. 2. Cioco6eH NMPUMEHSATH 3HAHUS €CTECTBEHHO-HAYYHBIX AU CHMILINH JJIs pelleHus
3a71a4 B po¢ecCHOHAIbHOM J1eSITeJIbHOCTH.

HepBbIﬁ Tan (l'[OpOl“OBOﬁ ypOBeHB) — MNOKa3bIBaET C(l)OpMHpOBaHHOCTB nmoxka3artejd KOMIIETCHII NN
«3HATb»: OCHOBHbIE 3AKOHbI MATEMATHYECKHX U €CTeCTBEHHBIX HAYK /IJIl pellieHHus 32/1a4 B
npogeccuoHAIbLHOM 1eATeTbHOCTH.

TecToBbIE 32 JaHUA 3aKPBITOr0 THIA
1. IlepBuuHbIi KpaxMaJi 00pa3yeTcsi B OpraHejiax ... (Bploepure oJlMH BapUaHT OTBETA)
a) aMIIoIIacTax
0) xJoporuracTax
B) JIEMKOIIIaCTax
I') XpOMOTLIACTHI

2. CTpYKTYpBbI, CBSI3bIBAIOLIME UTOIJIA3MY KJIETOK B €IHHYI0 CUCTEMY ... (BbIOEpUTE OIMH
BapHaHT OTBETA)

a) KJICTOYHbIE CTEHKH

0) xomruiekc ['onbmxu

B) IJIa3MOJIECMBbI

r) MeMOpaHa

3. OcHoBHbIe PYHKIHMH BaKyoJed ... (BbIOEpHUTE OJJMH BapHAHT OTBETA)

a) SIBIAIOTCS MECTOM CHHTe3a 3allaCHbIX MUTATEJIbHBIX BEIIECTB, NPUHUMAIOT YYacTHE B
(OpMUPOBAHNUU KIIETOYHOW CTEHKU

0) SIBISIOTCSI MECTOM XPAHEHMs 3alacHbIX MUTATEIbHBIX BELIECTB, ONPENENISIIOT OCMOTHYECKUE
CBOMCTBA KJIETKH

B) COZIepIKaT KUPOPACTBOPUMBIE MUTMEHTHI, YIaCTBYIOT B MTOTJIOIIEHUH CBETa JUII (POTOCHHTE3a
T) SABJIIIOTCS MECTOM XPAaHEHUS HACJIEICTBEHHOW HH(pOopMaIH

4. 3acyxa HAaHOCUT HauOO/IbIIMII BpeJ POCTY U Pa3BUTHIO pacTeHuil (BpiOepuTe OJIMH
BapUaHT OTBETA) ...

a) B IEpHO/J] BEreTaTUBHOTO pOCTa

0) B mepuoJ; popMHUPOBaHUS TeHEPATUBHBIX OPTaHOB

B) B MIEpUO/ IIJIOJJOHOIICHHUS

r) B a3y crapeHus

5. HcxoaHbIM NPOAYKTOM /IJISI CHHTE3a KPaXMaJia CIyKHT...
a) aneHo3uHAN(OoChaT TIOK03a
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0) anenosuaTpUdochar riarokosa
B) TJIIOKO3a

r) ppykKTO3a

o O\ O\(F [ O\

6. Ilpouumaiime mexcm u ycmanosume coomeemcmeue
YcraHoBuTE COOTBETCTBHE MeXAy TPYNIOH pacTeHHil U MUHHUMAJIBHBIM HEO0XOAUMBIM
JJIS1 5KM3HH COIepPKaHNeM BO/bI

I'pynnovl pacmenuii Cooepoicanue 6000l
1. rurpo¢uTs a) 25-27%
2. Me30(HUTHI 0) 45-60%
3. kcepouThl B) 65-70%
4. TuapouTHI r) 75-90%
1) 30-45%

3anummre B TaOJIUIy BEIOpaHHBIE OYKBBI I10JI COOTBETCTBYIOIIMME HU(paMu

1 2 3 4
r 0 a B
Bropoii 3tan (HPOABHHYTBLIH YPOBEHb) — IOKa3bIBaeT CHOPMHUPOBAHHOCTH

nmoxKasaTtejis KOMINETCHIUUH «YMETb»: IMPUMEHATHL OCHOBHLIC 3aKOHbBI MATEMATHYCCKUX MU
€CTECTBCHHBIX HAYK /IJISI pEIICHUA 3a/1a1 B HpO(l)eCCl/IOHaJ]LHOﬁ JACATECJIBbHOCTH.

3aaHusi OTKPBHITOro THNA (BOMPOCHI /ISl ONPOCA):

1. bBuonorudeckoe 3Ha4eHHE TPAHCIIUPAIIHIH.
2. Kakwue nporieccsl mpOUCXOIIT Ha dTanax YHEPreTHIECKOro oOMeHa?
3. B imcThAX pacTeHW MHTCHCHBHO MTPOTEKAET mporiecc poTocuHTe3a. [IpoucxoauT au oH
B 3peJNbIX U He3pelnbIX miogax? OTBET mosicHUuTe?
4. buonoruyeckas poyib MOKOS Y PACTCHH.
5. JIBmkeHUS pacTeHHi, 00BSICHUTH TaHHOE MOHSTHE.
Kiroun
1. Obecnieuernne pabOTHl BEPXHETO KOHIIEBOTO JIBUTATENsI TOKa BOJABI, Onaromaps
KOTOPOMY MPOUCXOAUT MOCTYIJIEHUE B PACTEHUE NMUTATENbHBIX BEIIECTB; MOAEPKaHNUE
W PperyJMpoOBaHWE HACBHIIIEHHOCTH KIJIETOK BOJOW, CO3/JaBas TakuM oO0pa3om
ONTUMAJIbHBIE YCIOBUS JUISI TPOLECCOB JKU3HEACATEIBHOCTH; TEPMOPETYIISIIUS
pacTeHus.
2. B mponecce ramkonmza TIIOKO3a paclIeIUIIeTcss 10 2 MOJIEKYJ MUPOBHUHOTPaJAHOM

KHCIIOTBI M cuHTe3upyercss 2 Mmoiekynsl AT®. Ha xkuciaopogHom 3tame
NIMPOBUHOIPaHAsl KUCI0Ta (IMPYBAT) pacIlEIUIsieTcs] O YIVIEKMCIIOTO ra3a M BOAbl U

24




cunresupyercst 36 mosexkyn ATO.

3. DoTOCHHTE3 MPOUCXOAUT B HE3PENbIX IUIoJaxX (IMOKa OHM 3€JIeHBIE), TaK KaK B HHUX
uMeroTcs  XJoporuiacTel. 1lo Mepe co3peBaHus XJIOPOIUIACTHI TPEBPALIAIOTCA B
XPOMOILIACTHI, B KOTOPBIX HE MPOUCXOAUT OTOCUHTES.

4. ITokol pacTeHuil — 3TO NEPHUOJ, KOIAd PACTEHMS CHUXKAIOT CBOIO aKTHMBHOCTbH POCTa U
pazBuTHA. Bo BpeMs IOKOS pacTE€HUs MOTYT IPUOCTAHOBUTH IIPOLECCHI LIBETCHUS,
poCTa HOBBIX JIMCTHEB M KOpHEH. DTO eCTeCTBEHHBIN (pr3MoIIOrnyecKuii mporiecc,
KOTOPBII NIOMOraeT PacTeHUSM BBDKUTh B YCJIOBHSX HEOJAronpUsATHON HOTOJbl WM
OTrPaHUYECHHBIX PECYPCOB.

5. [Tox TepMuHOM ABMXEHHUE pacTeHU (UTOAMHAMUKA) OOBETUHSAIOT PA3HOPOIHBIE IO
MEXaHH3MaM W 3HAYMMOCTH SIBIICHUS: JBIKCHUE IMTOIUIA3Mbl U OPTAaHOUIOB KIIETKH,
MIEPEBIKEHUE C TIOMOIIBIO KI'YTHKOB (MOHA[IBI, XJIOPOKOKKOBBIE), POCT PACTSHKCHUEM,
W3MCHCHUE TIOJIOKCHHSI TPOPACTAIONINX CEMSIH, KPYTOBBIE HYTAllUH, TPOIU3MEI,
POCTOBBIC U TYPrOPHBIC HACTHH.

Tpernii 3Tan (BbICOKHII YPOBEeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTH IOKAa3aTessi
KOMIIETEHIIMM  «BJIA/IeTb»:  HABBIKAMM  HMCIOJb30BAHUSI  OCHOBHBIX  3aKOHOB
MATeMATH4YeCKUX M eCTeCTBEHHBIX HAYK /Ui pelleHHs] 32/1a4 B NpPodecCHOHAILHOIM
NAeATeJbHOCTH.

IIpakTH4eckue 3agaHus:
1. KreTka HaxoauTCst B COCTOSIHUU TMOJIHOTO HACKIEeHUs BOoAONH. OCMOTHYECKOE JTaBICHHE
BHyTpH Hee cocrtaBisier 0,8 MIla. Uemy paBHa cocymias cujia U TYpropHOE IaBJICHUE STOM
KJIETKHU?
2. B xome ¢orocuHTEe3a mpomsonuio obOpasoBaHWe 6 MOJb TIHOKO3bl. CKOJIBKO MOIb
KHCIIOpPO/1a IPU 3TOM BbLIETHIOCH? CKOJIBKO MOJIb BOJIBI HCIIOJB30BAIOCH HA 3TOT mpoiiecc?
3. Jns co3nanus 20 monb rmoko3sl norpedyercs 120 moneit yriekucnoro raza. CKoJIbKo
MoJiel BOJibl OyI€T UCIIOIb30BaHO?
4. UsBectHO, uTo 50 M? 3eMeHOro Neca TOTIOMAeT 3a 1 4 CTOJNBKO e YITIEKHCIOro rasa,
CKOJIBKO €r0 BBbIAEJSECT MpU JbIXaHUU 3a 1 4 onuH yenoBek, T. €. 40 r. CKOJIbKO YIJIEKUCIOro
ra3a norjomaet 1 ra 3enenoro seca 3a 1 4? CKOJNBKO Y€IOBEK BBIIBIXAIOT 3TOT YIVIEKUCIIBIN ra3
3a TOT ke Jac?
S. JlepeBo ¢ MIOMAABI0 TUCTOBOH MoBepxXHOocTH 12 M? mcnapuiio 3a 2 4 3 kxr Bogsl. Yemy
paBHa UHTEHCUBHOCTh TPAHCIIUPALIUU?

Kmroun

1. OcmMmotuueckoe aasiaeHue © = 0,8 Mlla, a kjieTka MOJHOCTBLIO HACKIIIEHA, TO €CTh €€
cocymas cuia S = (0. Mbl MOMHUM, YTO COCyIIasi Cujia — 3TO CUJia, ¢ KOTOPOH KiIeTKa
BCACBIBAET BOJY, TO €CTh 3TO Pa3HOCTh OCMOTHYECKOTO M TYPTOPHOTO JABIEHUN: S=1—
P. ITockonbky S = 0, nmomydaeM Beipaxkenue 0 = w - P, cnenoBarensio m =P, u P = 0,8
MITa.

2. CymmapHoe ypaBHEeHHE (POTOCHHTE3a
6CO2 + 6H20 = CsH1206 + 602 — E (E - 3aTpadueHHas sHeprus).

Ecnu 06pa3oBanocs 6 MOJIb TIIFOKO3BI, TO 3aTPAYE€HO BOJIBI B 6 pa3 Gonbliie - 36 MOJIb.
CTtonbKo ke Beieannochk Os.

3. s cozmanust 20 Moei TaroKo3bl B Xoe GoTrocuHTe3a OyaeT ucmnonb3oBano 60 mMoeit
BOJIBI.

4. B ognom rexrape 10.000. kB. meTpoB. Utak, ecau 50 kB. MmeTpoB nornouatoT 40 rpamm,
to 10000 xB. mMetpoB morioraoT 40x200=8000 rp. (8 kr yrimekucioro rasza). ITo
KOJIMYECTBO B TEUCHHE Yaca CMOTYT BhIIbIXaTh 200 yenoBek.

5. HHTeHCMBHOCTD TpaHcnupanuu 125 rp. ¢ KBapaTHOTO METpa B Yac.
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NoakowhE

©

10.
11.

12

23.
24,

25.
26.

217.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.

OueHo4HBbIEe cpeCcTBA 115 POBeIeHNUs IPOMEKYTOUYHOM aTTecTalun
[IpomerxyTouHas aTTecTanus IpOBOIUTCA B (POpME YCTHOTO SK3aMEHa.

Bomnpocs! qiis 3xk3aMena
benku n ux QyHKINHU B KIETKE.
@epMEHTBI PACTUTENBHOU KIIETKH.
HyxienHoBbIe KUCIOTHI U UX (DYHKIUU.
VYrieBoapl ¥ MUl PACTUTEIBHON KIIETKH.
BoJia kak KOMIIOHEHT PacCTUTEIbHON KIIETKH
OcmMmoc u ero nokasarenu. PacturenbHas KieTKa Kak OCMOTHYECKasi CUCTEMA.
buonoruueckoe 3HaueHHe TpPaHCHUPALMU. 3aBUCUMOCTh TpaHCIHUpAIUMU OT (PaKTOpOB
Cpebl.
30JIbHBIE AJIEMEHTHI, UX YCBOsieMble (OpMBbI U (DYHKLIMU B PACTEHUH.
A30THOE UTaHue pacTeHuid. [IpudyrHa HAKOIIJICHHSI N30BITOYHBIX KOJMYECTB HUTPATOB B
PACTeHUSX U IyTH X CHIXKEHUSA B C/X MPOIYKIUH.
MexaHu3Mbl MOTJIOIIEHUS MUHEPAJIBHBIX BEMIECTB KOPHEBOM CUCTEMOU PACTEHUM.
OU3NOIOTUYECKUE OCHOBBI TPUMEHEHHUS YA00pEHUH.

. JIuct xak opran ¢poToCHHTE3A.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

CrpykTypHasi Opranu3anus Xja0poIiacToB.

[TurmMeHTHI XJIOPOIIIACTOB.

OYHKIMOHAIbHBIE KOMILIEKCHI IUTMEHTOB.

[IpeoOpazoBanue YHEPTUH B POTOCHHTE3E (CBETOBOM MPOIIECC).

[IpeBparenue BemiecTB npu GoTocuHTE3e (TEMHOBOI Mpoiiece).

DOTOCUHTE3 U ypOKaU.

depMeHTHasi CUCTEMA JbIXaHUS.

[IyTu oxucaeHus IbIXaTeNbHOIO CyOCTpaTa U UX MEXaHU3M.

JIpixaHue 3a Cu€T )KMPOB U OCITKOB.

3aBUCUMOCTD JbpIXaHUs OT (akTopoB cpenbl (koHHeHTpaus CO2 u Oz , TemnepaTypsl,
BOJHOIO pEXuMa, MHHEpaIbHbIX Beniects, PAB, HOHM3MpYIOUMX U3Iy4YEHU,
MEXaHUYECKUX MOBPEKIEHUIN, NHTEHCUBHOCTD JIbIXaHUSI B OHTOTE€HE3E).

PerynupoBanue 1pIxaHus XpaHUMBIX C/X TPOTYKTOB.

OOMeH yrieBOJOB U KMPOB (CHHTE3, pacmaj M B3auMHBIE IPEBPAIICHUS YIJIEBOJIOB;
CUHTE3 U pacnaj *KUpoB).

OOMeH aMUHOKHUCIIOT U OEJIKOB.

BemiectBa BTOPHUHOTO MPOUCXOKACHUS (BUTAMUHBI, OPraHUUECKUE KUCIOTHI, I3(UPHBIE
MacJa, alKaJIOUIbl, TIIMKO3U/IbI, TyOUSIbHBIE BEIIECTBA).

CuHTe3 U CeKTp OMOJIOTUYECKOro IeHCcTBUS (PUTOrOPMOHOB.

JIBUKEHUs pacTEHUN.

Temmnepatypa kak GakTop peryJupyromuii pocT ¥ pa3BUTHE PaCTEHU.

CBert Kak (akTop peryJupyrouuil pocT U pa3BUTUE PACTCHUI.

Hakonienne u mnpeBpalleHHE BELIECTB B 3€PHOBKE B IPOLECCE €€ CO3PEBAHMUS.
3aKOHOMEPHOCTH U3MEHEHHsI KaueCTBa 3€pHa 3JIaKOBBIX KYJIbTYP.

IIpeBparieHne BEMECTB IPU CO3PEBAHUM CEMSH MAcCIUYHBIX KYJBTYP.

3aKOHOMEPHOCTH U3MEHEHHS KaueCTBa CEMSH MACIUYHBIX KYJIbTYP.

Co3zpeBaHue COYHBIX MJI0J0B. 3aKOHOMEPHOCTH U3MEHEHUS Ka4eCTBA COUHBIX IIII0J0B.
Poct m co3peBaHue KiIyOHEMIOJOB M KOPHEIUIOAOB. 3aKOHOMEPHOCTHM W3MEHEHUs
Ka4yecTBa KOpHe- ¥ KIIyOHEIUIO10B B 3aBUCUMOCTHU OT YCJIOBUH BBIPALIBAHUS.

Bunsl mokos y pacTeHuu.

DU3NOIOTNYECKUE OCHOBBI ITOKOSI CEITbCKOX03AMCTBEHHBIX KYJIbTYD.

CriocoObl 3alIUThl Y pACTUTENIBHBIX OPraHU3MOB OT TEMIIEPATYPHBIX MTOBPEKICHHUI.
XKapoycToi4MBOCTh U 3aCyXO0YCTOWYUBOCTD PACTEHHM.

XO071040- 1 MOPO30YCTOMYUBOCTh PACTEHUU.
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41.

42.

43

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Berancnuts ocmotuueckoe aasieaue 0,2 M pactBopa KCI npu t = 7°C, uzoronndeckuii
K03 PULMEHT JTaHHOTO pacTBOpa paseH 1,8.

Cocymas cuna kietku (S) 0,5 MIla. Yemy paBHO TypropHoe nasienue (1) 3TO# KIETKH,
€CJIM OCMOTHYECKOE JaBlieHue 3Toil kinetku 1,2 Mlla?

. Uemy paBHO ocMoTuueckoe aaBienue 0,1 M pactBopa riaoko3sl pu Temneparype 20°C?
44,

KieTka HaxoguTCsl B COCTOSIHUM IOJIHOTO HACKIILEHUS BOAoH. OCMOTHYECKOE JaBIICHUE
kierouyHoro coka 0,8 Mlla. Yemy paBHBI cocyliasi Cujla U TYPropHOE€ JIaBJICHUE ATOM
KJIeTKU?

Krnerka HaxoauTcs B COCTOSIHMM IOJIHOTO 3aBsfaHMs (HAUMHAIOLIETOCs IJIa3MOJIH3a).
Uemy paBHBI OCMOTHYECKOE JIaBJICHHE KJIETOYHOI'O COKa M TYpPrOpHOE JaBJIEHHUE 3TOMN
KJIETKH, €CJIM U3BECTHO, YTO cocyllas cuia kietku pasHa 0,5 Mna.

[ToGer, B3BemIEHHBIN cpa3y mocie cpe3anusi, umen maccy 10,26 2, a yepesz 3 mun — 10,17
2. Ilmomamp nucteeB moOera paBHa 240 cM2. Onpenenuth HWHTEHCUBHOCTH
TpaHCIHUPALUH.

3a BereTaloOHHBbII MEepuoJl pacTeHHss Hakomuiau 2,1 ke OpraHm4yeckoro BeEIIeCTBA U
ucnapuiu 525 ke Boapl. OnpenenuTb NpoIyKTUBHOCTb TPAHCIIMPALIUH.

UeMmy paBeH TpaHCIUPAIMOHHBIM  Kod((duIMEeHT JaepeBa, HCHIAPHUBIIETO0  3a
BEreTallMOHHBINA IEpUOA 2 m BOJbI U HAKOIUBILIETO 3a 3TO BpeMs 10 ke cyXoro BeliecTsa.
Macca BbICeUeK JIMCTBEB 70 HachleHus Obu1a paBHa 0,90 2 (M1), a mocie IByX4acoBOrO
npeObIBaHUS B BOJAE 0 IOJHOTO HACBHINICHUS OHA yBenuuwiach jao 1,12 2 (my).
Onpenenuth BETUYUHY BOJIHOTO AeUlnTa KJIETOK JTUCTA, BEIPA3HB €€ B Y%.

Ompenenutb CyMMapHO€ BOAONOTpeOseHne (m  cyn) SOJIOHEBOTO caga MpH
3aIuIaHMPOBAHHOM ypoxae 125 y/ea u kosdduiuente Bogonorpedienus (Ksox) 450.

[Tpu ydere GpoTocHHTE3a METOIOM MPOCACHIBAHMUS OBUIH MOJTyYEHBI CIEAYIONINE TaHHbIE:
IUIOIA]b JIMCThEB 3,12 OMZ, MPOJIOJKUTEIBHOCTh 3KCNO3ULIUUA 20 MUHYT, KOJIMYECTBO
pactBopa Oapura B moryiotutene 50 mz. Ha TuTpoBaHMe M3pacxog0BaHO: KOHTPOIL (0e3
pacteHust — 36 mn CONMAHON KUCIOTHI, onbIT — 49 mi). KoHIeHTpanusi KUCI0Thl TaKoBa,
yto 1 mn skBuBanenteH 0,3 me CQO,. BpMUCIUTE MHTEHCHUBHOCTH (DOTOCHMHTE3a IO
MIPUBEJECHHBIM TaHHBIM.

Cyxas macca pacTeHUs KyKypy3bl B Hayaje y4eTHOTO Iepuojaa coctasisia 9,2 2, umes
wIomanas Jucthes 140 ey, Cnycra 10 gHeit cyxas macca yBenuuuiach 10 12,6 2, a
pacTeHHs UMeNH yKe TIomab TucThes 206 cy?. OnpenenuTs YUCTYI0 TPOLYKTHBHOCT
(oTocuHTe3a, BHIPA3UB ee B 2/M’CymKLL.

Paccuurare BenmuuuHy QorocunTrernyeckoro mnoreHuuana (PII) mnoceBa o3umoit
NIICHUIIBI TpU  TUIOMIAAu  (GUTYpPHI, 3aKIIOYEHHOW MEXAy KPHUBOW U JIEKaJHBIMHU
oTpeskaMu, paBHOi 28 cm?. MacmTab KoopauHaT mpuHATE paBHEIM 10 000 % 110 ocu
opauHat u 10 gHel mo ocu adciucce.

3a mepuoJl BereTaluy KyKypy3bl, BHIPAIIUBa€MON Ha 3€pHO, Ha 1 2a moceBa mocTymnaer
83,8 10° M/Ioic conHeunoii sHepruy. B opranuyeckoii Macce GHONOTMYECKOTO yposKas U3
5Toif HHepruM HakarmmBaercs mumb 16,7 10°M/uc. Onpenenuts KoddQuImeHt
none3Horo aevictBus (KI1/) porocunTesa moceBa KyKypy3bl, BEIpa3uB ero B %.

Krerka HaxoauTcst B COCTOSHUM MOJIHOTO HAChIIIEHUs BoAoN. OcMOTHYECKOE JaBiIeHHE
BHyTpu Hee cocrasisieT 0,8 MIla. Uemy paBHa cocymiasl cuia U TYpropHOE J1aBIE€HHUE
3TOM KIETKH?

PacTeHue ¢ MMCTOBOH MOBEPXHOCTHIO 2,3 aM2 ucmapuiio 3a 1,5 4 3 T Boxsl. UeMy paBHa
WHTEHCUBHOCTb TpaHCIUpauu?

[IpoayKTUBHOCTh TpaHCHHpaluu paBHa 4 1/0M
KOA(pUITUEHT.

Pactenne nocagunm B MOYBY, OCMOTHYECKOE JIABJIECHHE IIOYBEHHOIO PAacTBOpPAa KOTOPOM
0,3 MIla. Bo BpeMs mocagku OCMOTHYECKOE [IaBJICHUE KJIETOYHOTO COKAa KOPHEBBIX
BosockoB coctaBisuio 1 Mlla, a typropnoe nasnenue 0,8 Mlla. Moxer nu naHHoe
pacTteHue KUTh Ha 3Toi mouBe? OTBET 00OCHYITE.

8. Onpenenure TpaHCHHMPALMOHHBI
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59. PaccuuraiiTe noka3aTesnb MHTEHCUBHOCTH TPAaHCIMPALMU AEPEBA, €CIIU U3BECTHO, YTO €TI0
o6mas IO HOBEPXHOCTH JIMCTHEB COCTaBIAeT 12 M, 1 32 2 4 OHO HCMAPHIIO 3 KT
BOJIBI.

60. CxosibKO BOJIBI HCHIAPSIET PACTCHUE 32 5 MUH, €CIIM MHTEHCUBHOCTD TPAHCIHUPAIIMH paBHA
120 r/(M? 4), a rIOIMAaB JTHCThEB — 240 cM>?

4. METOAUYECKHUE MATEPUAJIbBI, ONPEJAEJJIAIOIUE ITPOLENLYPbI
OLIEHUBAHUS 3HAHUI, YMEHWM, HABBIKOB U (MJIN) OITBITA
AEATEJIBHOCTH

Texkymii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYIIETO0 KOHTPOJIS MPOBOAUTCS ¢ TOMOIIbI0 CHUCTEMBI
JTUCTAaHIIMOHHOTO OOYYEeHHS WJIM KOMIBIOTEPHOUN MporpaMMmbl « Ikzamenamopy (fizio) Hanucana
Ha s3eike GWBASIC. B Hameli mporpamme Ipu 4YHCII€ TECTOBBIX 3aJaHUi, paBHOM 12,
YCTaHOBJICHO BpeMs AJisl MPHUHATHUS CTyAeHTOM perieHus B 30 cekyH[ (10 KaXXaAoMy 3aJaHHUIO).
Kaxnplii BapuaHT TECTOBBIX 3aaHWi BKJIO4aeT 12 BompocoB. KonmuecTBO BO3MOXKHBIX
BapHaHTOB OTBETOB — 4 wim 5. CTyAeHTy HeoOXOAUMO BBIOpAaTh OJWH MPABUIBHBIA OTBET.
[lkana mepeBona: 12-11 mpaBWIBHBIX OTBETOB — OIEHKA «OTIWYHO» (5), 10-9 mpaBmIBLHBIX
OTBETOB — OIICHKAa «XOpouio» (4), 8-7 mpaBUJIbHBIX OTBETOB — OICHKA «YyIOBJIETBOPUTEIHLHO)
(3), 1-6 mpaBUIIBHBIX OTBETOB — OLICHKA «HE YAOBJICTBOPUTEIBHO» (2).

Onpoc Kak cpeicTBO TEKYLIEro KOHTPOJsSl MPOBOAMUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEeHT OTBEYAET HA MOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE MPEOCTaBISAETCS.

[IpakTnueckue 3agaHusl KaKk CPEACTBO TEKYILIEro KOHTPOJIS MPOBOJSATCSA B MUCHMEHHOU
dopme. CTyieHTy BbIZaeTCs 3a1aHue U npegocrasisercs 10 MUHYT J171s TOATOTOBKH K OTBETY.

IIpomexyTounas aTrecTanus
DK3aMeH IMpOoBOAMTCA B YCTHOHM (opme. M3 sK3aMEHAIIMOHHBIX BOIIPOCOB COCTABIISETCS
20 sKx3aMeHalMOHHBIX OnneroB. Kaxplil OmiieT cCoCTOUT U3 BYX BOIPOCOB U 3aaa4yn. Kommiekrt
HK3aMEHALIMOHHBIX OUJIETOB MPEJICTaBIEH B yU€OHO-METOIUYECKOM KOMILIEKCE AUCIIUILIINHBI.
Ha noaroroBky k OTBETy CTyAEHTY npenocTtasisiercs 20 MUHYT.
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