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1. HACHOPT ®OHJIA OINEHOYHbIX CPEACTB

1.1. Ob61acTh NPUMEHEHUsI

®onpa oneHouHblx cpeAcTB (POC) — HeoThemieMas YacTh padbouei
IpOorpaMMbl TUCHUIUIMHBEL (Monyiist) «®Du3Hoiorus pacTeHWi» U mnpeaHa3HAuYeH
JUI KOHTPOJI M OLIEHKH 00pa3oBaTeNbHBIX JOCTHIKEHHH CTYJIEHTOB, OCBOMBIIHNX
IporpamMmy JUCUUILIMHBL (MOIYJIS).

1.2. ey u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Hene @®OC — yCTaHOBUTh COOTBETCTBUE YPOBHS  IMOJATOTOBKHU
oOyuvatonierocss Tpeboanuss @OI'OC BO OakanaBpuaT MO HampaBICHUIO
noarotoBku 44.03.05 Ilemarorudeckoe obOpazoBanue (¢ AByMsS NPOPUIIMU
MOJTOTOBKH), YTBEPKICHHBIM TMpUKa30oM MUHHUCTEPCTBA HAYKH M BBICHIETO
obpazoBanus Poccuiickoit denepammu ot 22.02.2018 r. Ne 125 (¢ u3BMEeHEHUAMH U
JOTIOJIHEHUSIMH ).

1.3. Ilepeyenr komMmeTeHuuii, GopMUpYyeMBbIX B mpolecce OCBOCHUS
OCHOBHOI npodeccnoHaIbLHON 00pa3oBaTeJIbHON MPOTrPAMMBI

[Ipontecc  ocBOEHHUsSI  NUCHMUIUIMHBI ~ HampaBieH Ha
CHEAYIOUINX KOMIIETEHIIMI U UHIUKATOPOB UX JOCTHKEHUS:

(dbopmHpoBaHUE

Kox mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS

OobmenpodeccruoHabHBIC

OIIK-8 - cnocobeH
OCYIIECTBIIATh
MeIarornYECKYyI0
JeSITEJIbHOCTD HAa OCHOBE
CTIeIUATbHBIX HAYYHBIX
3HAHUH.

NJ-1 OIIK-8. JleMOHCTpUpPYET CHEHAIbHbIE HAy4HbIE
3HaHUS B TOM YHCIIE B IPEIMETHOI 00acTu.

N-2 OIIK-8. OcymecTBisieT TpaHchopMaIuio
CTeLUabHBIX HAyYHBIX 3HAHUI B COOTBETCTBUH C
HCUXO0(pU3NUECKIMHU, BO3PACTHBIMH, [T03HABATEIBHBIMHU
0COOEHHOCTSIMU O0YUaIOLIUXCSl, B TOM YUCJIE 00Yy4aroIUXCsl
¢ 0cOOBIMHU 00pa30BaTEIbHBIMH TOTPEOHOCTIMMU.

NJ-3 OIIK-8. Bianeer MeTogamMu Hay4YHO-TIEAAroru4ecKoro
UCCJICIOBAHMSI B IPEIMETHOM 00J1aCTH.

ITpodeccronaabHbIC

[1K-1- cnocobeH peann3oBathb
oOpazoBaTenbHbIE
IPOTPaMMEI 110 y4eOHOMY
MPEIMETY B COOTBETCTBHU C
TpeOOBaHUSIMU
00pa3oBaTeNbHBIX
CTaH/IapTOB.

N/-1 IIK-1. Umeet 1enocTHOE 3HAaHUE O CYIIHOCTHU U
CTPYKType 00pa30BaTeIbHBIX MPOIIECCOB.

NJ-2 [IK-1. [leMoHCTpHUPYET CIIOCOOHOCTH CBOOOIHO U
YBEPEHHO B YMEHHH CHCTEMHO aHAJIM3UPOBATh U BEIOMPATH
BOCIIUTATENbHBIC U 00pa30BaTeNIbHbIC KOHIICIIIUY.

N/I-3 TIK-1. Baneet cioco6amu OpueHTAITIN B
po¢eCCHOHANIBHBIX HCTOYHUKAX HH()OPMAITUH.




1.4. DTanbl (l)OpMHpOBaHI/IH KOMIETEeHI N M Cpeacrea OUCHUBAHUA YPOBHA HX

chopMHUPOBAHHOCTH
Jrtansl GopmupoBanusa komnerenuuii | Komnerenuuu KoHTpo/IbHO-01IeHOYHBIE
cpeacrsa / cnocod
OLICHMBAHUS

Tema 1. Beemenne B auciuummHy | OIIK-8 YCTHBIN OIIPOC;

«®uznonorus pacrenun». Ilpupoma wu

byHKIMN OCHOBHBIX XUMHYECKHUX

KOMIIOHEHTOB PaCTUTEJIbHOU KIIETKH.

Tema 2. @epMeHTHI paCTUTEIBHOMN KIIETKH. OIIK-8, IIK—-1 | ycTHBIII ompoc;  BBIOJIHEHUE
1a00paTOPHBIX 3aJIaHHi;
pedepatbl, TUCbMEHHBIE OTBETHI
Ha BONPOCHI, TECTUPOBAHUE

Tema 3. CrpykrypHas u sHepretuueckas | OIIK-8, IIK-1 | ycTHbIll ompoc; BBIIOJHEHHUE

OpraHu3anus PaCTUTEIbHON KIETKH. 1a00paTOPHBIX 3aTaHUN

Tema 4. Ilornomenue BobI paCTEHUEM. OIIK-8, [TIK—1 | ycTHBIi OmpOC; BBIIOJIHEHUE
71a00paTOPHBIX 3aaHUHN

Tema 5. JIuct kak opraH TpaHCIIUPALIH. OIIK-8, IIK—1 | ycTHBII ONpOC; BBIMOJHEHUE
abopaTOPHBIX 3aJaHUN

Tema 6. Bogublii 6amaHc 1 MEXaHU3M €0 OIIK-8, [IK—1 | ycTHBIH OmpOC; BBIOJIHEHUE

PETYJIMPOBAaHMsSl Y PACTEHUH pa3IN4HbIX 1a00paTOPHBIX 3aJaHull;

9KOJIOTMUYECKUX TPYIIIL. pedeparbl, TUCbMEHHBIE OTBETHI
Ha BOINPOCHI, TECTUPOBAHUE

Tema 7. dusnonoruyeckas ponb | OIIK-8, [IK—-1 | ycTHBI oOIpoc; BBINOJIHEHUE

OTJIENIBHBIX  AJIEMEHTOB  MHMHEPAIBHOIO 1ab0opaTOPHBIX 3a/1aHMI;

MUTaHUS IIOATOTOBKA JoKJ1aja u
MIPE3EHTALNH

Tema 8. [lornoturensHas u BoiaenurenbHas | OIIK-8, [IK—1 | ycTHbI  Ompoc;  BBINIOJIHEHHE

JEATEIIbHOCTh KOPHEBOM CUCTEMBI 71a00paTOPHBIX 3a/laHui

Tema 9. ®usunonornyeckue ocHoBbl | OIIK-8, IIK—1 | ycTHBII ompoc; BBIIOJHEHHUE

IPUMEHEHHsl yA100peHUi 1a00paTOPHBIX 3aJaHUN

Tema 10. Crpykrypras opranunszanus | OIIK-8, IIK-1 | ycTHBII ompoc;  BBIIOJHEHHE

(hOTOCHMHTETHUECKOTO anmapara pacTeHUH 1a00paTOPHBIX 3a/1aHUN;
pedepaThl, TMCbMEHHBIE OTBETHI
Ha BONPOCHI, TECTUPOBAHUE

Tema 11. CBeroBas ¢aza porocunTesa OIIK-8, IIK—1 | yCTHBIIi OMPOC; BBIMOJHEHUE
J1a00paTOPHBIX 3aJaHUN

Tema 12. Ilyte yrmepoga B dortocunrese | OIIK-8, [IK—1 | ycTHBIII 0mpoC; BBINIOJHEHUE

(TemHoBas (aza GhoToCHHTE3A) J1a00paTOPHBIX 3aaHUI

Tema 13. 3aBucumocts ¢orocunteza ot | OIIK-8, [IK—1 | ycTHBIf ompoc; BBINOJIHEHUE

(hakTOpOB BHEITHEHN CpeIbl 71a00paTOPHBIX 3aaHUMN

Tema 14. O0Omas xapaxrtepuctuka abixanus | OIIK-8, IIK—1 | ycTHbIII ompoc;  BBIIOJHEHHUE

u ero (hepMeHTHas cUCTeMa 1a00paTOPHBIX 3aJaHUN

Tema 15. IlpesBpamenue Bemects u | OIIK-8, IIK—1 | ycTHBII oOmpoOC; BBIIOJHEHHUE

BBIJICJICHUE OSHEPIMM B  JIBIXaTEIbHOM 1ab0paTOPHBIX 3aJ1aHUT;

npouecce pedepaTsl, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, TECTUPOBAHKE

Tema 16. Kunetuka apixanus u ero poib B | OIIK-8, [IK—1 | ycTHBII oOmpoc;  BBINOJIHEHUE

MPOAYKIMOHHOM MPOLECCE

J1a00paTOPHBIX 3aJaHUN




Tema 17. O6men opranmueckux BemecTB B | OIIK-8, [IK—1 | ycTHBIE ompoc; BBINOJHEHUE

pacTeHUH 1a00paTOPHBIX 3aJaHUN

Tema 18. Cunre3 HyknenHoBbIX KuciaoT H | OIIK-8, IIK-1 | ycTHBI 0OmpoC; BBIIOJHEHHUE

caMocOOpKa KJIETOUHBIX CTPYKTYP 71a00paTOPHBIX 3a/laHui

Tema 19. BemectBa BTOpU4yHOI0 OIIK-8, [IK—1 | ycTHBIH OmpOC; BBIOJIHEHUE

IIPOUCXOXKACHHS U UX POJIb B PACTEHUAX 1a00paTOPHBIX 3aJaHUN

Tema 20. O6mue 3akoHomepHoctu pocta u | OIIK-8, [IK—1 | ycTHBIE  ompoc;  BBINOJIHEHUE

pa3BUTHUs paCTEHUHN 71a60paTOPHBIX 3a/1aHu

Tema 21. dutoropmMoHsI OIIK-8, IIK—1 | ycTHBIi ONpOC; BBINOJHEHUE
1a00paTOPHBIX 3a/IaHUi;
pedepaTsl, TMCbMEHHBIE OTBETHI
Ha BONPOCHI, TECTUPOBAHUE

Tewma 22. Kynbrypa uzonupoansbix Tkaneil | OIIK-8, IIK—1 | ycTHbIi ompoc;  BBIIOJHEHUE

U KJIETOK PaCTCHUM 1a00paTOPHBIX 3aaHUN

Tema 23. 3aBucumocts pocta U pa3Butus | OIIK-8, [IK-1 | ycTHBII oOmpoc; BBINOJIHEHUE

pactenuii oT HakTOpOB Cpebl. 71a00paTOPHBIX 3alaHU

Pu3Hn0JIOrUs MOKOS Y PACTEHUMN

Tema 24. ®usnonornueckue ocHoBbl | OIIK-8, [IK-1 | ycTHBII ompoc; BBIIOJHEHUE

YCTOMYMBOCTH PACTEHUM K EPUOAUYECKH U 1a00paTOPHBIX 3a/1aHU;

CJIly4aifHO JAEHUCTBYIONUINM (DaKTOpaMm Cpesibl pedepaThl, TUCbMEHHBIE OTBETHI
Ha BOIPOCHI, TECTUPOBAHHE

[IpoMexyTouHas arrecTauus OIIK-8, I1IK-1 | sx3amMeH (yCTHBIN)

1.5. Onucanne nokaszareseil GopMUpPOBaAHNS KOMIIETEHIUH

Kox xomnerennuu

Ils1anupyemMble pe3yJbTaThbl 00y4eHUs (II0Ka3aTeJH)

OIIK-8 3HAThH:

uH(popMalu,
PacTUTEIBLHOTO
OpraHusma;  poJib
KHU3HEAESATEIIbHOCTH
pa3BUTHUS PaCTEHUHN
npogecCroHaTBHOM

ClicnraJIbHbBIX

MEXaHU3MBbI

TEPMHUHOJIOTUEH,

IUKJIOB

MEXaHU3MBI
BKITIOYAIOIITHE
o0pa3oBaHus; 0COOEHHOCTHU CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
XUMHYECKHI
XHUMHYECKHX
COBpPEMEHHBIE
(bU3HONOTHHN PACTUTENBHON KIETKH, (DOTOCHUHTE3a, IObIXaHUS, POCTa U

OpraHu3Ma;

neaarorutdyeCKux n

AU METOOWKH IIOMCKa,
CUCTEMHBII

OTIENbHBIX
pacTeHuni;

3HAHUHN

0  pacTUTENHbHOM
MOJTyYCHHBIE TPH HM3YyYCHHH HAYYHOW JIUTEPaTyphl; OOBSACHATH POJh
OMOJOTUYECKMX MEMOpaH B >KU3HENEATEIHHOCTH KIETKH; PaCKpHIBATH
NPOTEKAHHUS OCHOBHBIX (DU3MOJIOTHYECKUX TIPOIIECCOB;
CpaBHHMBATh H JieJlaTh KOHKPETHBIC BBIBOBI;
y4eOHbIEC HABBIKH B MPOGECCUOHATBHBIC,

BJIa/1eTh: (PU3UOTOTUIECKUMU TIOHATUSIMU HEOOXOIUMBIMH JITISl PEIICHUS
HAy4YHO-METOJAUYECKUX
[IPUMEHSAEMOU
(bU3HONIOrMYECKUX MPOLECCOB; HABbIKAMHU aHaIn3a (U3NOJIOTHMYECKUX

IS

aHaiauza Hu
HoIXox B

CUHTE3A
obiactu
COCTaB  PACTUTEIHHOTO
3JIEMEHTOB B
MIPEIICTABICHUS O

YMeTh: OCYILECTBIIATH [I€1ArOrHYeCcKoe LEeJENoJaraiiue u pemars 3a1a4u
neaaroru4yeckon
Hay4YHBIX

JCATCIbHOCTH Ha OCHOBC
OpraHusme,

TpaHc(hOpMUPOBAThH

3a1a4;
OIIMCaHus

HAay4YHOH
OCHOBHBIX

TIK-1 3HATh:

crenupuKy (QU3UOIOTUIECKUX TIPOIECCOB,
0COOCHHOCTSIMH TPHUKPEIUICHHOTO THUIA CYIIECTBOBAHUS Y PAaCTCHUIA,
MCXAaHU3MBI MPOTCKAHUA U PEryJIIIUU IPOUECCOB, CBA3AHHBIX C JKU3HBIO
pacteHuil (TMOTJIONICHUE BOJBI M MHHEPAJIbHBIX BEHIECTB, (HOTOCUHTE3 U
JbIXaHUE, POCT M Ppa3BUTHE); MEXaHU3Mbl aJalTallUd PpPacTeHUH K

CBA3AaHHBIX C

4




U3MCHAOIINMCA YCJIIOBUSM
pacteHuii B OHOr€OICHO3E;
ounochepe

YMeTh: TIOJb30BaThCS COBPEMEHHBIMH METOJAaMHU HWCCIICIAOBAHUS TPU
W3YyYEHUH pACTEHHH M IIPOLECCOB, MPOTEKAIOIMMX B HUX; I'PAMOTHO
U3JaraTh TEOPETUYCCKUI MaTEepHUall O )KU3HU PACTHTEIBHOTO OPraHU3Ma,
BCCTU JUCKYCCHUIO; HMCIIOJIB30BATh 3HAHUSA, IMOJYUCHHBIC B 3TOM KYpPCEC, B
CBOCH TPAKTHUYECKOW JACSATEIBHOCTH, pPabOTaTh C TEXHHUYECKUM
o0opynoBaHueM  (PU3HOJIOTMYECKON J1abopaTopuu, MpU  PELIECHUU
THIOBBIX MPO(ECCUOHATBHBIX 3a/1a4

BJajeTh: METOJAaMHU aHaiu3a (U3NOJOTHMYECKOTO COCTOSHHS pPaCTCHUI
METOJIaMH JJa0OPATOPHBIX M IOJIEBBIX (PH3HOJIOTHYECKUX UCCIICIOBAHHMIA,
SKCIIEPUMEHTAJIBHBIX ~ HAONIOACHUN; TEXHUKOW  (PU3MOJIOTMYECKUX
na0opaTOpHBIX ~ pabOT; OCHOBHBIMH  HABBIKAMU  OOpamIeHHs  C
1a00paTopHBEIM  000pYJOBaHMEM; HABBIKAMU OOpa0OTKM W aHaIm3a
MOJTYYaeMbIX IKCIICPUMECHTAIBHBIX JIAHHBIX

Cpenbl; MEXaHU3Mbl  B3aUMOJICHCTBUS
(bU3MOIOTUYECKYI0 POJb pAcTeHUl B

1.6. Kputepuu oneHUBaHUsI KOMIIETEHIMA HA Pa3HBIX dTanax ux ()OpMUPOBAHUS

Cucrema OICHUBaAHUA yqeﬁmﬂx JOCTHKEHU CTYAEHTOB

04HOM opMbI 00yUeHH S

Buj yueOHoii padboThI KoanuectBo 0a/1;10B
Brinonnenue 1a60paTopHBIX padOT U YCTHBIE OTBETHI 25
CamocrositenpHas pabora 30
KontposnbHas pabota 5
OK3aMeH 40
HToro 3a cemecTp: 100

Cucrema oueHUBaHUs Y4eOHBIX IOCTHKEHUI CTY/ICHTOB

3a04HOM GopMbl 00yUeHUs!

Buj yueoHoii paboThl KoJunuecTBo 0a/1510B
BoinosiHeHue 1a00paTOPHBIX padOT U YCTHBIE OTBETHI 25
CamocrosiTenpHas pabora 30
KontpospHas pabora 5
OK3aMeH 40
HToro 3a cemectp: 100

HakonurteabHas cucTeMa oeHuBaHuA YK3aMeHa nmo 100-0aaanLHoM mKaJgae

Yertpipexoair- 100- BykBennas mkaJja, coorsercreyomas 100-0anabHol mkane
JIbHAA cUcTeMa (0ajlJIbHAsA
OLleHMBaHMA KaJja
IK3ameHa/
3ayera
Otnuano/ 90-100 A — OTIMYHO — TEOPETHUYECKOE COJIEP)KaHHE Kypca OCBOCHO
3a4TEHO MOJTHOCTBIO, 0e3 MpoOesioB; HEOOXOAUMBIE MPAKTUUYECKUE HABBIKU
paboOTBl C OCBOGHHBIM MaTepuajioM Cc(HOPMHUPOBAHBI, BCE
MPEeIyCMOTPEHHBIE MPOrpaMMoOil OOyuYeHHs] y4yeOHble 3aJdaHHA
BBITIOJTHEHBI, KAY€CTBO MX BBIIIOJIHEHUS OLIEHEHO YHUCJIOM OaslioB,
0JIM3KUM K MAKCUMAIIbHOMY
Xoporo/ 83-89 B — oueHb XOpOIIO — TEOPETHUUECKOE COJEPKaHUE Kypca OCBOCHO
3a4TEHO MOJIHOCTBIO, 0€3 MpOoOesioB; HEOOXOAUMbIE MPAKTUYECKUE HABBIKU
a00TBl C OCBOCHHBIM MAaTepUAJIOM B OCHOBHOM C(OPMHUPOBAHBI;




BCE MPEAYCMOTPEHHBIE MPOrpaMMoil 0OydeHus: yueOHbIe 3aJaHHs
BBITIOJTHEHBI, KAYECTBO BBIIOJIHEHUS OOJIBIIMHCTBA U3 HUX OLIEHEHO
4HCIOM 0aJUIOB, OJIM3KMM K MAaKCUMAJIBHOMY

Xoporio/ 75-82 C — XOopomio — TEOpEeTHYECKOE COJEpKaHHE Kypca OCBOEHO
3a4TEHO MOJTHOCTBhIO;  HEKOTOpbIE  MPAKTHUYECKHE  HAaBBIKU  PabOTHI
C OCBOCHHBIM MaTepHaioM C(HOPMHPOBAHBI HEIOCTATOYHO; BCE
NPeJyCMOTPEHHbIE MNpPOrpaMMoil oOyueHusi ydeOHble 3aJaHus
BBITIOJIHEHBI, KAa4YeCTBO BBINIOJIHEHUS HH OJHOTO W3 HUX HE
OLICHEHO MHHUMAJIBHBIM YHCJIOM OaijioB, HEKOTOPbIE BUJbI
3aJJaHHUI BBITTOJHEHBI C OIHOKAMH
VY noBneTBo- 63-74 D — yHOBJIETBOPUTENBHO — TEOPETUYECKOE COJIEpKaHHE
puTenbHO/ JUCHUIUTMHBI  OCBOGHO YacTUYHO, HO MpoOenbl He HOCHT
3a4TEHO CYIIIECTBEHHOTO XapaKTepa; HEOOXOIUMBIE MPAKTUICCKIE HABBIKU
paboThl C OCBOGHHBIM MaTE€pHajJIOM B OCHOBHOM C(OPMUPOBAHBI;
OOJNIBIIMHCTBO ~ MPEIyCMOTPEHHBIX  MPOTPaMMOil  0Oyd4eHus
y4eOHBIX 3aJlaHU BBIMOJTHEHO, HEKOTOPHIE U3 BBHITIOJHEHHBIX
3aJIaHHM, COACPIKAT OMUOKH
Y noBneTBo- 50-62 E — nocpeacTBeHHO — TeopeTHYecKoe coiepkaHne Kypca OCBOEHO
putensHO/ YaCTUYHO,  HEKOTOpble  TPAKTUYECKHE  HABBIKK  PabOTHI
3a4TEHO HEe CHOPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIE MPOrpamMMoOn
oOyueHHst ydeOHbIE 3aJjaHMs HE BBIMOJIHEHBI JIMOO KavyecTBO
BBIMIOJTHEHUSI HEKOTOPBIX U3 HUX OIIEHEHO YHCIOM 0asuios,
OJIM3KMM K MUHHMAaJIbHOMY
Heynosnetso- 2149 FX — Hey10BIIETBOPUTENBHO — TEOPETHUECKOE COJIEpKaHUE Kypca
pPUTENBHO/ HE OCBOEHO YaCTUYHO; HEOOXOIUMBbIE MPAKTUYECKUE HABBIKH pabOThHI
3a4TEHO HE C()OPMUPOBAHBI; OOJIBIIMHCTBO IIPEAYCMOTPEHHBIX
nporpaMMoii oO0ydeHusi y4eOHBIX 3aJaHUN HE BBIOIHEHO JHOO0
Ka4eCTBO WX BBINIOJHEHUSI OLEHEHO YHCIOM OaiioB, OJIM3KHM
K MUHUMAJIbHOMY; TPH  JOMOJHHUTEIHHOM CaMOCTOSITEIbHON
paboTe HaJ MaTepHaIoM Kypca BO3MOXKHO IOBBIIICHHE KadecTBa
BBITMOJHEHHsI YYeOHBIX 3aJJaHUIl
Heynosnetso- 0-20 F — HeyloBIeTBOPUTEIBHO — TEOPETHUECKOE COZAEp)KaHUE Kypca
puTENbHO/  HE HE OCBOCHO; HEOOXOJMMBIE TIPAKTUYCCKHE HABBIKHM PabOTHI
3a4TeHO HEe c(OpMUPOBAHBI; BCE BBINOJIHEHHBIE Y4eOHBIE 3aJaHHA

coZiep>kaT rpyOble OMMOKH, TOTOMHHUTENbHAS CAaMOCTOSTEIbHAs
pabota Hajg MaTepualoM Kypca HeE MPUBENET K KaKoMy-JIHOO
3HQUUMOMY TOBBIIICHUIO KAdyecTBAa BBIOJHEHUS  Y4EeOHBIX

3aJIaHUN




1.7. O6pa3en opopMiIeHHs IK3AMEHANMOHHOT0 OMJIeTa
MHUHUCTEPCTBO [TPOCBELEHHS
POCCHUVICKOM ®EJIEPAIINU

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOI’KETHOE OBPA30BATEJIBHOE
_ YYPEXJEHHWE BbBICHIEI'O OBPA3OBAHMSI
«JIYTAHCKHUU I'OCYJAPCTBEHHBIN HEJAT'OI'MYECKHUU YHUBEPCUTET»

2023/2024 yueOHbIi rog

OAKYJBTET ECTECTBEHHBIX HAYK
kadeapa omosiorun

9K3aMeH (YCTHBIA/TTMCbMEHHBIN) MO JUCHUTUINHE «PU3H0JI0THs pacTeHU D
Kon/na3Banusa ~ HampaBineHuss — noarotoBku — 44.03.05  Ilemarormueckoe

oOpa3zoBanmue (¢ nByms npouiasimu odopasosanus) I'eorpadus. buosorus.
0PO/390

9K3AMEHAIIMOHHBIN BUIET Ne 1

1.WAcTtopust pa3Butust (HU3KMONOTUM pacTeHuid. Buasl mnpepallieHui,
COCTaBJISIIOIIME  JKA3ZHEHHBIE Tpouecchl y  pacteHuid. (OCHOBHBIE
HaIpaBJICHUS UCCIIEIOBAHUN B (PU3UOJIOTHUH PACTEHUN.
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2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1.0neHoO4YHBbIE CPEICTBA TEKYIIETr0 KOHTPOJIS

Bomnpocs! 1J1s1 THCbMEHHOT0 KOHTPOJIA
1. Bprunciuts ocmornueckoe npainenue 0,2 M pactBopa KCI npu t = 7°C,
M30TOHUYECKUM KOd(PPULIMEHT JaHHOTO pacTBOpa paseH 1,8.
2. Cocymas cuina knetk (S) 0,5 Mlla. Yemy paBHO TypropHoe nasienue (1) aToi
KJIETKH, €CJIM OCMOTHYECKOE AaBieHue 3Tou kietku 1,2 Mlla?
3. Uemy paBHO ocMmormueckoe pnpasiaenue 0,1 M pactBopa TIIIOKO3BI IpU
temmneparype 20°C?
4. KneTtka HaXxoIuTCSI B COCTOSHHMH ITOJTHOT'O HACHIIMEHUS BOAoil. OCMOTHYECKOE
napyieHue kietoyHoro coka 0,8 MIla. YUemy paBHBI cOCyIlas CHJIa U TYPropHOE
JABJICHUE 3TOW KJIETKU?
5. Knerka HaxomuTCsi B COCTOSIHUM TMIOJHOTO 3aBsiiaHusl (HAUYMHAIOUIETOCs
na3modiinia). YeMmy paBHbl 7 U P, eciii U3BECTHO, UTO COCYIIAsi CUjla KJIETKU paBHA
0,5 Mlla.
6. Kak nmpoucxoaut Habyxanue cemsiH?
7. KakoBa 3aBUCHMOCTBH 3TOr0 Mpolecca OT COAEPKaHUS OCHOBHBIX 3aITaCHBIX
BELIECTB?
8. [ToueMy J1IeTOM KOpPHEBOE AABJICHUE HE MPOSBISAECTCS WU MPOSBIAETCS TOIBKO Y
TPaBSIHUCTBIX PACTEHUI B OY€HB BIAKHYIO MOT0Ty?
9. OOBACHUTH MEXaHU3M MOCTYIICHUS BOABI B KJIIETKH KOPHS M TIEPE/IBIKCHHE €€
0 KCUJIEME.
10. IToGer, B3BelIEHHBIN cpa3y mocie cpe3anusi, umen maccy 10,26 r, a uepes
3 Mmua — 10,17 r. Ilnomans muctheB mobera paBHa 240 cM>. Onpenenuthb
WHTEHCUBHOCTb TPAHCIUPALIUH.
11. 3a BererauMoHHBIM NEPUOJ pPACTEHUs HaKomwiu 2,1 xe opraHM4eckoro
BellecTBa M ucrnapuwiu 525  kr  Bogbel.  OmnpenenuTs  OPOIYKTUBHOCTH
TPaHCIIHUPALINH.
12. YeMy paBeH TpaHCHUPANMOHHBIN KOIPUIIMEHT JepeBa, MCHApUBIIETO 3a
BETE€TAllMOHHBIN MEpUOA 2 m BOABI U HAKONMBIIETO 3a 3TO BpeMs 10 kr cyxoro
BeecTna’?
13. Macca Bbiceuek JHUCThEB J0 HachimeHus Obuia paBHa 0,90 r (m;), a mocie
JIBYX4acOBOTO MPEOBIBAaHUS B BOJE /10 MOJHOTO HACBIIICHUSI OHA yBEIUYUIACh J0
1,12 v (my). OnpeneauTs BETUYNMHY BOJHOTO Je(UIINTA KIETOK JIMCTA, BHIPA3UB €€
B %.
14. Ompenenuts cyMMapHOE BOAONOTpeOsieHHE (M yy) SIOJOHEBOro caja Ipu
3aryIaHUpPOBaHHOM ypoxkae 125 1m/ra u ko3dgdunmente Bomonorpednenus (Kioy,)
450.
15. HaGyxanue OenkoB (ruapaTarius).
16. OcMoc u ero nokazarenu. PactutenbHas KJIeTKa KaKk OCMOTUYECKAsl CHCTEMA.
17. IlornonieHue BoAbl PaCTCHUEM.
18. KopHeBoe naBieHue, ero 3aBUCUMOCTb OT BHEIIHUX U BHYTPEHHUX YCIOBHH.
19. Tpancnmpanus, peryaupoBaHue TPAHCIIUPALUHA PACTCHUEM.



20. MeToapl u3MEPEHHS TPaHCIIMPALMHU, IOKA3aTE TPAHCIIUPALUH.

21. /Ipurarenu noToka BOJbl B PACTEHUH.

22. BonHblii 6anaHC pacTEHUH.

23. MexaHu3Mbl pEryJUpOBaHUS BOJHOTO OajiaHca Yy pacTEHUW pa3TUYHBIX
AKOJIOTUYECKUX TPYMII.

24. HeobxoauMbie paCTCHUIO MUHEPAIBHBIC AJIEMEHTHI (MUKPO-, MAKPOIJIEMEHTHI).
25. A30T, ero ycBosieMble (hOpMbI U (PYHKITUH B PACTCHUH.

26. JlnarHoCTUKAa MUHEPATbHOTO MUTAHUS PACTEHU.

27. MexaHu3Mbl TMOTJIOIICHUSI MHUHEPAIbHBIX BEIIECTB KOPHEBOM CHUCTEMOM
pacTeHusl.

28. KopHeBBbIE BBIACIECHUS U UX POJb B YEPEAOBAHUU KYJIBTYD.

29. BnusiHue BHEmIHUX ()aKTOPOB HA MOTJIOTUTENBHYIO AKTUBHOCTh KOPHEH.

30. MuHepanbHOE MUTAHUE PACTCHUN B OHTOT€HESE.

31. ®uznonornvyeckue OCHOBBI TPUMEHEHUS yI0OpEHUH.

32. BeIpamuBanue pacTeHui 6e3 MOUBbI.

33. Ilpm yyere QoOTOCHHTE3a METOJAOM MPOCACHIBAHKUSA OBUIM TOTYYCHBI
CIENyIOIIMe JaHHBIE: IUIOMAAL JIMCThEB 3,12  1aM%  IPOJOIDKMTEIBHOCTD
skcno3uuu 20 MUHYT, KOJIMYECTBO pacTBopa Oaputa B morjorurene 50 mu. Ha
TUTPOBAHUE M3PACXOJI0BAHO: KOHTPOJH (06€3 pacTeHus — 36 M1 COJITHON KUCJIOTHI,
onbIT — 49 mi). KoHlleHTpalyst KUCAOTHI TakoBa, YTo 1 Mi skBuBaneHTeH 0,3 mr
CO;. BblunCIUTh UHTEHCUBHOCTh (POTOCUHTE3A MO MPUBEICHHBIM JTaHHBIM.
34.Cyxas Macca pacTeHHsl KyKypy3bl B Ha4ajie y4eTHOTO MEPHOIa cocTaBisia 9,2
r, UMes mIomans auctees 140 cm?. Crycrs 10 gHel cyxas Macca yBEIMYMIach 10
12,6 1, a pacTeHMs UMENU YKe IUIOManb JucTheB 206 cm>. OmpenennTs YHUCTYIO
IIPOLYKTHBHOCTE (JOTOCHHTE3A, BHIPA3UB €€ B I/M’CYTKH.

35. Paccumtats BenmmumHy (QorocuHTeTHdeckoro moTeHimana (PII) mocesa
O3MMOM TMIIEHUIIBI TPU TUIOMATU (PUTYPBI, 3aKIIOYEHHOW MEXKIy KpUBOU U
NeKaJHBIMK OTPE3KaMu, paBHOM 28 cM”. MaciuTa® KoOpaMHAT IPHHATH PaBHbIM 10
000 m? o ocu opaunar u 10 gHEN Mo ocu adeuucc.

36. 3a mepuoj Beretanuu KyKypy3bl, BbIpallliBa€MoOW Ha 3€pHO, Ha | ea moceBa
nocrynaer 83,8%10° MJ[K conHeYHOM sSHepruM. B opraHmueckoil Macce
OMOJIOTHYECKOTO YPOKasg M3 DTOW SHEPIMU HakKalymMBaeTcs aumb 16,7*10M k.
Onpenenutey ko3 duiment noneznoro aeiicreus (KIIA) dorocunTeza mocesa
KYKYpY3bl, BbIpa3uB €ro B %.

37. 3a mepuoj Beretanuu KyKypy3bl Ha Immpore JlyraHckoi oOjacTh mepuoI
(orocunrernueckn axktuBHOW pamuarmu (O 4ap) cocraBiser 83,8%10° MJDk.
KanopuitHocts Omomaccel ((q) pacTeHHil MNpuUHATH paBHOM 16,76 MJDK/KT.
Onpenenuth MaKCUMaldbHO BO3MOXHYI0 BEIMYMHY OHMOJIOTMYECKOr0 YpoxKas
(Véuon) C YIETOM MPUXOJIA COTHEUHON SHEPTUM.

38. JIuct kak opran oTocuHTEe3A.

39. XJIopoIIacThl: COCTaB, CTPOCHUE, (DYHKITHH.

40. IIurMeHTHI XJIOPOILJIaCTOB.

41. CseroBas (haza poTocuHTE3A.

42. Metabonusm yraepojaa npu dotocunrese (Cs-, C4- myTh Portocunteza, CAM-
MeTaboJIN3M).



43. ®oToABIXaHUE.

44. Meroabl onpeneneHus: GOTOCHHTE3A.

45. 3aBucuMocTbh PoToCHHTE3a OT (PAaKTOPOB BHEIIHEHN CPEbL.

46. ®oTOCUHTE3 U ypOxKaH.

4'7. CBETOKYJIBTYpa CEIbCKOXO035IMCTBEHHBIX PACTEHUMN.

48. Ilepeuncnanre NPOMEXKYTOUHBIE MPOAYKTHI a’3pPOOHOTO JbIXaHUS, KOTOPHIE
MIOJIBEPTatoOTCS:

a) nexapookcuinpoBanuto (otmemieauo CO;);

0) OKHCIIEHUIO (OTHSATUE BOAOPO/IA).

49. Ha turtpoBaHue ucxoaHoro Oaputa uszpacxomoBano 18 mz HCIl, a Ha
TUTPOBaHUE OapuTa OMBITHOW KOJOBI, TOCIE YaCOBOTO AKCIIOHMPOBAHMS HABECKU
npopociux cemsH B 10 2, ymmo 13 mz HCL. Onpenenutb MHTEHCUBHOCTH
JBIXaHUs, €CIu U3BeCTHO, 4TO 1 Mz HCI sxBuBanenten 2,2 me CO..

50. Tlo cymmapHOMYy YpaBHEHHUIO pacCuMTaTh AbIXaTenbHbIA KodhdummenT (1K)
IIPU OKUCIICHUH TJ1I0K03bl 0o CO; u H>O.

51. Ilo cymMMapHOMYy ypaBHEHHUIO PAcCUMUTATh JbIXaTENbHBIN KOAPPUIUEHT MpU
okucinennu 1o CO, u H,O xupa tpuosnenna, uMmeromiero gopmymny: Cs7H;o40e.

52. Ilo cymmapHOM YpaBHEHHIO pPAaCCUMTATh JbIXaTEIbHbIM KOA(P(ULIHUEHT npu
okucaennu 10 CO,; n H>O NMUPOBUHOTPATHON KUCIOTHI, SOJTOYHOW M STHTAPHOU
KucIoThI (hopmyna npuseaeHa B ukie Kpeodca).

53. 3HaueHue bIXaHUs B )KU3HU PACTECHUM.

54. CoBpeMeHHOE MPEACTABICHUE O MEXaHU3ME OMOJIOTMYECKOTO OKUCIEHUS U
BOCCTaHOBJICHHS.

55. MuToXoHApUN KaK OpraHesUIbl a3pOOHOTO JIbIXaHUS.

56. ®epMeHTHAs CUCTEMA JIbIXaHUS.

57. I'nukonus.

58. Luxka Kpeoca.

59. IlenTo3odochaTHbIi UK.

60. MeTto/ibI onpeieNIeHUs IbIXaHUs U €0 MOKa3aTeNH.

61. 3aBUCUMOCTB bIXaHUS OT (PAKTOPOB CPEbI.

62. Ponb bIXaHHs B IPOAYKIMOHHOM IPOIIECCE.

63. Cunres, pacnaj ¥ B3aMMHOE MPEBpAIICHUE YIIIEBOIOB.

64. Cunres u pacmnaji KUpOB.

65. OOMeH aMUHOKHUCIIOT U OEJIKOB.

66. BuTaMHHBI 1 UX POJIb B PACTCHUSX.

67. Ponp B pacTeHUM OPraHMYECKUX KHUCIOT, I(QUPHBIX Macel, alKaJOUIOB,
TJIMKO3UJIOB, TyOUJIbHBIX BEIIIECTB.

68. B3auMocCBsI3b npoeccoB 0OMEHA BEIIECTB B PACTCHHUSIX.

69. BHyTpuKIETOUHBIN, TAPCHXUMHBIA U (PIIOAMHBIN TPAHCIIOPT ACCUMUJIISTHTOB B
pacTeHuu.

70. ®uTOoropMOHKI (OMOCHHTE3 U CIEKTP OMOJIOTUIECKOTO JCHCTBUSA).

71. ®u3nosorusi NpopacTaHusi CEMSIH.

72. ®a3pl OHTOr€HE3a PACTUTENBHON KIETKH.

73. Tunsl pocTa pa3IM4YHbIX OPraHOB Y PACTEHUH.

74. Koppensuus, pATMUYHOCTb U IEPUOJIUYHOCTH POCTA; MOJISIPHOCTD.
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75. JIBUKEHUsI paCTEHH.

76. MeTo bl U3MEPEHUSI CKOPOCTH POCTA.

77. 3aBUCUMOCTb pOCTa OT BHYTPEHHUX (PAKTOPOB.

78. Temmneparypa Kak GakTop, peryIHpyIOUUi POCT U Pa3BUTHE PACTCHHIA.

79. CBer Kkak (pakTop, peryJupyIoimui pocT U pa3BUTHE PACTEHUIA.

80. BnusiHME BIaKHOCTH MOYBBI M MUHEPAIBHOTO MUTAHUS HA POCT U Pa3BUTHUE
pacTECHUM.

81. duszmosiorus UBETEHUS, OIIOAOTBOPEHUS U (POPMUPOBAHUS 3aBS3H.
82.Du3HNO0JIOTHS CTAPEHUS PACTCHUI.

83. dusmonorus nokos y pacrenuil. [IpueMsl ero HapyeHus: 1 NpoAJICHHUS.
84.3amMTHO-IPUCTIOCOOUTENBHBIE PEaKIMU PACTCHUH TMPOTHUB TMOBPEKIAIOIINX
BO3JICUCTBHIA.

85. Xo10/10-, MOPO30YCTOUMBOCTh PACTEHUH.

86. 3UMOCTOMKOCTh PACTEHUIA.

87. Kapo- 1 3aCyX0yCTONYUBOCTh PACTCHUH.

88. Peaknus pacrenuii Ha 3aCOJICHUE TTOYBBI.

89. I'a30yCTOMYHUBOCTDH PACTEHUM.

90. YcTOWYMBOCTH pPACTEHHUH NPOTUB BEIIECTB, MPUMEHSEMBIX MJI1 OOpPHOBI C
BpEIUTEISIMH, OOJIE3HAMU U COPHSIKAMU.

91. O6mas xapakTepucTuka (PEpMEHTOB U UX CTPYKTYpHAsl OpraHu3aiusl.

92. CienpuIHOCTD ¥ MEXaHU3M JIEHCTBHS ()EPMEHTOB.

93. Knaccuduxanus 1 HOMeHKIaTypa (hepMEeHTOB.

94. CriocoObl 0JIMBA U UX BIUSHUE HA MUKPOKIMMAT arpo(puTOLIEHO30B.

95. IloporoBble 3HAY€HHs BIAXHOCTH IOYBBI, JOIyCKaeMble Ha OpPOLIAEMBIX
y4acTKax.

96. Pa3paboTka palMOHAIbHBIX PEXUMOB OPOIICHUS CEIbCKOXO3AHCTBEHHBIX
KyabTyp (dopMynbl pacuera CyMMapHOTO BOJOMOTPEOICHHS, OPOCUTEIbHOU
HOPMBI, IOJIMBHOM HOPMBI).

97. CriocoObl onpe/ieieHus] BpeMEHH MOJUBA.

98. [Ipr3HaKu HETOCTATOYHOCTH MUTATENIbHBIX JIEMEHTOB B PACTCHHH.

99. IToTpeOHOCTH pacTEeHU B 3JIEMEHTaX MUHEPATbHOTO MUTAHUS B OHTOTCHE3E.
100. CucreMa nnpuMeHeHUs yI00pEHUH.

101. Tlpuemsl, yMEHbIIAIOMIKXE TEPUO]T TTOCICYOOPOUHOIO AO3PEBAHUS Y XJIEOHBIX
3JIaKOB.

102. CrocoObl MpeanoceBHOM 0OpabOTKU CEMSH C JJIUTENIbHBIM TOKOEM
(ctpatuduxanus, ckapuduraus).

103. IIpuembl HapyIIEHUS U TIPOJJICHUS TIOKOS Y KITyOHEe# kapToderns.

TeMbl 11l MOATOTOBKH MYJIbTUMEIUUHBIX NPe3eHTANUNA U pedepaToB:

1.®uznonorust 1 OMOXUMHUS PACTUTENBHOMN KIIETKHU.
2.Du3mn0I0r0-0MOXUMHUYECKUE TTpoliecchl pacTenuit. DoTocuHTES.
3.®Pu3n0a0r0-0MOXMMUYECKUE TPOLIECCHl pacTeHuid. [[pixanue.

4 MuHepanpHoe ntutanne. GU3noaorudeckas pojib MaKpO3JIEMEHTOB.
5.MunepanpHoe nutanne. Guznonornyeckas pojib MUKPOIJIEMEHTOB.
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6. Poct u pa3zButre pacTeHUi.

7. ®UTOrOPMOHBI: THOOEPEITNHBI, ayKCUHbI, IUTOKUHUHBI.
8. [IprcnocobisieMoCcTh U YCTOMYMBOCTh PACTEHUI K HEOJIArONpUsITHBIM

dakTopam cpenbl.

I_[eJ'IﬂMI/I BBIITOJIHCHU L peq)epaTa IJL CTYACHTA SABJIAIOTCA: OBJIAJICHUC HAYaJIbHBIMUA
HaBBIKaMH PICCJIGI[OB&TGJILCKOﬁ ACATCIIBHOCTH, (I)OpMI/IPOBaHHG YMGHI/Iﬁ 0606H13TI>

H CHUCTCMAaTU3HUPOBATH HaqubIﬁ TCKCT,

V3y4YECHHBI MaTepHUall.

pa3BUTHE YMEHUN AHAIM3UPOBATH

dopMmarnbHble TpeOOBaHMS K TEKCTy pedepara ONpeAensioTcss 3HAYCHUSIMU
napaMeTpoB, yCTaHABIMBaeMbIX B mporpamme Word.
[Tapametpsl cTpanuubl. [Tons: BepxHee — 2 cM, HUXKHEE — 2 CM, JIEBOE — 3 CM,

npaBoe — 1,5 cM. Pazmep Oymaru — A4.

®opmar. Hpudt — Times New Roman, keris — 14.
Ao03an. BeipaBauBanue — mo mmpuse. Orcrym: cieBa — 0 cMm, crnpaBa — 0 cwm,
nepass ctpoka Ha 1,25 cm. HartepBan: mepen — 0 nr., mocme — 0 T,

MEK1yCTPOUYHBIA — OJIMHAPHBIN.

Howmepa crpanunn. [lonoxxenne — BHU3Y CTpaHULbI, BBIPABHUBAHUE — OT LIEHTPA,
kernb — 12. Ha TuTynbHOM JMcTe HOMEp He mnpocTaBiserca. Hymepanus
HA4YMHAETCS CO CTPaHMIbI OTJIABIICHUS C HOMepa 2.

3aro0BKM MEYATAIOTCS MO HEHTPY MOIY>KUPHBIM HIpudToM Oe3 MEepeHOCOB U

TOYKH Ha KOHIIC.

Kpurtepuu u nokasarenu, HCOIb3yEMbIE IPH OIlEHWBaHUH pedepaTa

XapakTepucruka

TpeOGoBaHus 1O CTPYKTYpE U
0(hOPMIICHUIO

[TpoaykT caMocTOsTeTbHON PabOThI
CTyJACHTA, IPEACTABIISIONINN cCOOOM
KpaTKOE M3JI0KCHUE B MTUChbMEHHOM
BU/IE TIOJIYYCHHBIX PE3yJIbTAaTOB
TEOPETUUYECKOTO aHaIn3a
ompeieIeHHOM HayYHOU (yueOHO-
MCCJICIOBATEIILCKOI ) TEMBI, TJIC aBTOP
pPacCKpBIBACT CYTh UCCIEAYEMOMN
POOJIEMBI, TPUBOAUT PA3TIMYHBIE TOUKH
3pEHUsI, a TAK)KE UCIIOJIH30BAaHHBIC
coOCTBEHHBIC B3TJISA/IbI HA HEE.
Pedepat — cObop u npecTaBiaeHue
MCYEPITBIBAIONICH HH(POPMAIIUH 10
3aIaHHON Te€ME U3 Pa3TUYHBIX
WCTOYHUKOB, MPUBEICHUE NHTEPECHBIX
¢dakToB

1) TUTYIBHBIN JIUCT;

2) naH paboThl C YKA3aHUEM CTPAHUIL
KQKJIOTO ITyHKTA;

3) BBeneHue (000CHOBaHUE
aKTyaJbHOCTH, BBIOPAHHOM ISl
M3YYEHHS TEMBI JJIsl TEOPUU U
PAKTUKH);

4) TEKCTOBOE M3JIOKEHUE MaTEpHUaJIa 1O
BOIIPOCAM IJIaHa C HEOOXOJUMBIMU
CChUIKaMU Ha ucTouHuku (20-25 c1p.);
5) 3aKIIOUYEHHUE;

6) CIIMCOK UCITOIb30BaHHBIX
JTUTEPATYPHBIX UCTOUYHUKOB;

7) IpUIOKEHUsI, KOTOPBIE COCTOST U3
Tabnui, Gororpaduii, Tuarpamm,
rpaduKOB, PUCYHKOB, CXEM

AJNTOpUTM OlleHHBaHUA pedepaTa

‘ [Toka3arenu

‘ bamn
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YMeHue CTpyKTypupOoBaTh, BBIIEIATH TJIaBHOE U 00001maTh Matepuan: | 0,5
-000CHOBaHHME aKTYyaJIbHOCTH TPOOJEMbl U TEMbI IS TEOPUH U
IPAKTUKH;

-COOTBETCTBHUE IJIaHa TeMe pedepara;

-0XBaT TJIAHOM BCEX aCIeKTOB CPOPMYIUPOBAHHON TEMBI;
-COOTBETCTBUE COJICP)KAHUA TeME U TUTaHy pedepara;

-I0CTaHOBKA MPOOJIEMBI 1J1s1 00CYXKICHUS;

-opMmynpoBaHrEe BHIBOJIOB MO KXKIOMY maparpady;
-opMyspoBaHUEe BHIBOJOB MO BCel padboTe;

-CHUCTEMaTH3alus U CTPYKTYpUpPOBaHHUE MaTepHraa;

-TIOJTHOTA U TIIyOMHA PACKPBITUS OCHOBHBIX MOHSTHI MPOOJIEMBI;
-TPaMOTHOE UCIOJIb30BaHNE TEPMUHOJIOTUH;

-COIOCTABJIEHUE PA3JIMYHBIX TOUEK

3penust o mpodeMe U3ydeHUS;

-HaIM4he COOCTBEHHON aBTOPCKOM ITO3HMIIMH, CaMOCTOSTEIbHOCTD
CYXXJIeHu; popMyInpoBaHUE COOCTBEHHOT'O OIIEHOYHOI'O OTHOIIEHUS
K paccMaTpUBaEMOMY BOIIPOCY.

YMeHue paboTarh ¢ IEPBOUCTOYHUKAMH 0,5
-BBIJICJICHUE TJIABHOI'O;

-aJIeKBaTHOE U3JI0’KEHHUE MBICIIM aBTOpA IIEPBOMCTOYHHUKA
COOCTBEHHBIMH CJIOBAMU WJIH C UCIIOJIb30BAHUEM
UTUPOBAHUS;

-YMECTHOE U JIOCTaTOYHOE [IUTUPOBAHKE TEPBOUCTOYHHUKOB;
-HCII0JIb30BAHME IS OCBEIICHUS BEIOPAHHOW TEMBI HE MEHEe
5—7 UCTOYHUKOB;

-KpYT, IOJTHOTA UCIIOJIb30BAHUSI IUTEPATYPHBIX UCTOYHUKOB 11O
npoOseme

I'paMOTHOCTS: 0,5
-oTcyTcTBUE OporpaduuecKkux, CHHTAKCUIECKUX, TYHKTYaIIMOHHBIX
OmunOOoK;

-TPaMOTHOCTb U KYJIbTYyPa U3JI0KECHHUS,

- HAYYHBIN CTUJIb

Ymenne opopMIISITh MUCBMEHHYIO paboTy: 0,5
-[IpaBUJIbHOE O(POPMIIEHHE CCHUIOK Ha UCIIOJIB3YEMYIO JIUTEPATYPY;
-rPaMOTHOE COCTABJIEHUE CIHCKA UCIIOJIb30BAHHOM JINTEPATYPbI;
-cobuogenne TpedoBaHui K 0ohopMIIeHUIO U 00bEMY pedepaTa

HUroro 2

Kpumepuu oyenxu:

2 6anna CTaBUTCA, €CIIM BBIMOJTHEHBI BCE TPEOOBAHMS K HANMCAHUIO W 3aIlUTE
pedeparta: oOo3HaueHa mnpobOieMa U OOOCHOBaHA €€ aKTyalbHOCTb, CHeJIaH
KpaTKH aHallM3 Pa3UYHBIX TOYEK 3PEHUS Ha pacCMaTpUBAEMYIO MPOOJieMy M
JIOTUYHO U3JI0KEHa COOCTBEHHAs MO3UIUA, CHOPMYIHPOBAHBI BBIBOJBI, TEMa
packpbITa MOJHOCTHIO, BBIIEPKAH 00bEM, COOJIOICHBI TPEOOBAHUS K BHEIIHEMY
o(pOpMIICHUIO, JaHBI MPABWIILHBIE OTBETHI HA JOTIOTHUTEIIBHBIE BOITPOCHI.
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1,5 6anna — ocHoBHBIE TpeOOBaHUS K pedepaTy U €ro 3aluTe BbIIOJHEHBI, HO IIPH
ATOM JOMYyIIEHbl HEJAOYEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0KEHUU
MaTepuaia; OTCYTCTBYET JOrMYecKash IOCJIeOBAaTEIbHOCTh B CYXKICHUSX; HE
BbIIEp)KaH 00beM pedepaTa; HUMEIOTCS yOymieHuss B 0oQOpMIICHUH; Ha
JIOTIOJTHUTEJIFHBIC BOPOCHI TIPU 3aITUTE JAHBI HEMOJIHBIE OTBETHI.

1 6ann — WUMEIOTCA CYUIECTBEHHBIE OTCTYIUIEHHUS OT TpeOOBaHMU K
pedepupoBanuio. B yacTHOCTH, TeMa OCBElIeHa JIMIIb YaCTHUYHO; JOMYIICHBI
(dakTHueckue OWMOKM B COAEpX aHUU pedepara WM TOpU OTBETE Ha
JIOTIOJIHUTEJIbHBIE BOTIPOCHI; BO BPEMSI 3aLIUThI OTCYTCTBYET BBIBO/I.

0,5 obanna — tema pedepata HE pacKpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE
HEMTOHUMaHUE POOJIEMBI.

0 6annoe — pedepat 0OydarOIMUMCs HE MPEICTaBIICH.

Bomnpocs! 1J1s1 yCTHOT0 onpoca:

1. ®usnonorus pacTeHU: NPEAMET, 3a1a41 U MECTO B CUCTEME
OMOJIOTUYECKHUX JUCIUTIINH.

. CTpyKTypHasi Opranu3anus paCTUTEIbHON KIIETKHU.

. XMMHYECKHUI COCTaB, CTPOCHHUE U (DYHKIIMH KIECTOYHOW CTCHKH.

. MeMOpanbl IpoTOIIa3Mbl, UX COCTAB, CTPYKTYpA U (PYHKIIMH.

. MexaHu3MBbl OTJIOIIEHUS BEILIECTB PACTUTENBHON KIIETKH.

. ®epMeHTHI, 0011IMe CBOMCTBA U POJIb B IPEBPAILICHUN BEIIECTB.

. PerynsaropHble CHCTEMBI KIIETKH.

. Peakuuu npoTtoruiazMsl Ha MOBPEXKAAIOIIME BO3ICUCTBHUS.

. 3nauenne H20 B xu3Hu pacrenuii. [lonsiTue 0 BOTHOM pexkuMe, BOAHOM
OanaHce U BOJHOM JAChUIIHATE.

10. Conepxanue u cocrosinue H20 B pacteHussx. @opMbl BOJIBI.

11. KopueBas cucrema — opras NOTJIOMIEHUS BOJBI.

12. OcHOBHBIE ABUTATENN BOJAHOTO MOTOKA B pacTeHuu. [linay, ryrramus.

13. buonorunyeckoe 3HaYEHUE TPAHCIIUPALNH. JINCT Kak Oprad TpaHCHUPALUU.
14. MexaHn3M yCTbUYHOM PETYJUPOBKHU TPAHCIUPALMHA. THIIBI yCTBUYHBIX
JIBMOKCHUM.

15. 3aBUCMMOCTB TpaHCIIUPALMK OT BHENTHUX YCIIOBHM U €€ CYyTOYHBIN XOJI.
16. ®uznosioruyeckre OCHOBBI OPOIIEHHUS C.-X. KYJIbTYP.

17. ®otocuntes. 3nauenue padbot K.A. Tumupszena B usydeHuu GoTOCUHTE3A.
18. JIuct xak opran (hoTOCHHTE3A.

19. XnoporuiacTel, UX COCTaB, CTPOCHHUE U (PYHKITUH.

20. IIurMeHTHI 3€€HOT0 JIUCTA, UX XUMUYECKAS IPUPOJIA, OITUIECKHE
CBOWCTBA U 3HAYECHUE.

21. CeeroBas ¢aza ¢porocunTesa: GoToPU3NIECKU 1 POTOXUMHUUECKUN ITAIbI
U X 3HAUYCHHE.

22. TemnoBas (a3za porocunreza 'y C3 - pactenuit (1ukin KanbBuna).

23. C4 — nytb porocuntesa (1ukia Xetdya u Cidka): CYIIHOCTb U
Ouosoruyeckas pob.

24. CytouHasi TUHaMHUKa U CE30HHBIN X0/ (HOTOCHUHTE3A.

O 0 31O DN =~ W
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25. 3aBUCUMOCTb (POTOCHHTE3a OT BHEIIHUX U BHYTPEHHUX (PAKTOPOB.

26. JlHeBHas JMHAMUKA U CE30HHBIE U3MEHEHUs (POTOCHUHTE3A.

277. ®OTOCUHTE3 U ypOxKail.

28. OcHOBHBIE MMOKa3aTeIH, XapaKTepu3yroire (GOTOCHHTETUYECKYIO
AKTUBHOCTb PACTEHUH.

29. luxkmueckoe B HeMUKIMIeckoe hoTohochopuInpoBaHue.

30. JIpIXaHH€E U €T0 3HAYEHUE B KU3HU PACTECHUM.

31. CyOcTpathl AbIXaHUS U IbIXaTEIbHbBINA KO (UILIMEHT.

32. Crpoenue, cBOMCTBA U (DYHKIIMH MHUTOXOHIPUH.

33. OkcuiopenykTaspl, X XMMAYECKas MPUPoJia U (QYHKIIMH.
34.AnaspobHas (aza: XUMHU3M, JTOKAIA3AIUS B KIIETKE U POJIb.
35.AspobHas (daza: XumMu3M, JIOKAJIM3aIKs B KJIETKE U OMOJIOTMYecKas poJib.
36.0neKkTpoHHAas 1IeNb AbIXaHUS U OKUCIUTENbHOE (hOCHOPUTNPOBAHUE.
37.3aBUCHMOCTb JIbIXaHUSl OT BHYTPEHHUX U BHEUIHUX (PaKTOPOB.
38.MakpodJIeMeHThI, KX yCBOsieMble POPMBI U POJIb B )KU3HU PACTCHUI.
39.MuUKpO3JIEMEHTHI, UX YCBOsieMble (JOPMBI U POJIb B )KU3HU PACTCHUH.
40.KopeHb kak oprat norjioueHus 3JIEMEHTOB MUHEPAJIBHOTO TUTAHUS.
41.AHTaroHM3M MOHOB, IPUPOJAA U 3HAYCHHUE B )KU3HHU PACTCHUM.

42 .BnusiHre BHENTHUX WX (aKTOPOB HA MOTJIONICHHE (CBET, TEMITepaTypa,
KOHIICHTpAaIUsl KUCIopoaa U T.11.).

43.IIpeBpareHue a30THCTHIX BEIIECTB B pacTeHUsIX. 3HadeHue pador J[.H.
[IpsiHUITHUKOBA B U3yYEHUU a30THOIO OOMEHa.

44.®u3M0I0TNYECKHE OCHOBBI MPUMEHEHHUS YJ00pEeHU M.
45.®uznonornyeckas pojib U CTPYKTypHast OpraHu3aus OJUKHETO U JaJIbHETO
TpaHCIOPTa JIEMEHTOB MUHEPAJILHOTO MUTAHUSI B PACTEHHH.
46.0co0EHHOCTH YCBOEHUS MOJICKYJIIPHOTO a30Ta PACTCHUSIMH.

47.Poct pacrenuid. @a3pl pocTa KIETOK.

48.Tunsl pocTa OpraHoB pacTeHUI (MEPUCTEMBI).

49.BnusHKe BHEIIHUX YCJIOBUI HA POCT pacTeHU (TemmnepaTypa, Bojia, CBET,
KHUCIIOPOJ, MUHEPATIbHOE MUTAHUE).

50.'opMoHBI pocTa pacTeHHUI. AyKCHHBI, THOOEPEIIMHBI U UX IPUMEHEHHE.
51.1IUTOKUHUHBI U APYTUE CTUMYJIATOPBI pocTa. IX MpUMEHEHHE B C.-X.
IPOU3BOJICTBE.

52.PerynupoBaHue pocTa CBETOM. DKOJIOTHYECKask poiib (UTOXpoMa.

53. PocToBbIE KOPPENSLUUU U PETEHEPALIMN PACTEHUMN.

54.0OHTOrEHEe3 U OCHOBHBIE 3TAlbl PA3BUTHUS PACTCHUIA.

55.JIBrxxeHust pacTeHui. Tponu3mMbl, HACTHH.

56.I'my0okuii ¥ BEIHYKJICHHBIM MTOKOW pacTeHUM, OMOJIOTHYECKOE 3HAUCHUE
HIOKOSI.

57.Perynsuus npoueccoB MoKos (Ckapudukanus, crpaTu@uKanms).
58.SpoBuzanus. Y cioBus HEOOXOAUMBIC JUTSI €€ POXOKICHHSL.

59. ®oronepuroauszM. OTHOIIEHHE pACTEHUN K POTONEPUOIUZMY.

60. ®opMupoBaHHUE CEMSH U TUIOA0B. PU3NOTOTMYECKUE OCHOBBI MOJIYYEHUS U
XPaHEHUS] CEMEHHOI0 MaTeprala.

61. JKapoyCTOMYMBOCTH paCTEHUIA.
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62. 3acyXx0oycTOMYMBOCTh pacTeHuid. 3HaueHue padbot H.A. MakcumMoBa B
U3YUYEHHUH 3aCYyXO0YCTOMYMBOCTH PACTCHUIA.

63. Boanslii 6anaHc U 3aBsJaHUE PACTCHUM.

64. DKOIOTUYECKHUE TPYIIIbI 3aCYX0YCTOMUHUBBIX PACTCHHIA.

65. X01010yCTOMYMBOCTb pacTeHuid. CriocoObI TOBBIIIICHUS
3aCyXO0yCTOMYMBOCTH PACTEHUM.

66. Mopo30ycTOWUNBOCTh pacTeHUM. [IpuumHbl rudenu pacTeHui OT MOpo3a.
67. BnusiHue oTpULIaTeNbHBIX TEMIIEpATyp Ha (PU3HOJOTUYECKHUE MPOIIECCHI.
CriocoOblI 3aKanuBaHMUsl.

68. 3UMOCTONKOCTh PACTCHUH.

69. ConeycroilunBocTh pacTeHui. [[puunHbI BpEeIHOTO BIUSHHS COJEH.

70. DKONOTUYECKHUE TPYIIIBI COJIEYCTOMYUBBIX PACTEHUM.

71. I'a30yCTOMYUBOCTDH PACTEHUM.

72. ®U310I0r0-0NOJIOTMYECKIE OCHOBBI YCTOMYMBOCTH PACTEHUH K
UH(DEKITMOHHBIM 3a00JI€BAHUSAM.

73. OU3MOJIOTHS CTApEHUs PACTEHUM.

74. ®u3noNoruHYecKue 0COOEHHOCTH dTara 3pejoCT U Pa3MHOKEHUSI.

75. Bnustnue ynbTpaduonaeToBOro U3Ny4eHUs Ha PU3NOIOTHYECKUE MTPOIECChI
B PACTECHHUH.

76. UHrubutopsl pocta pacTeHuM (TEpreHOUAHBIE U (EHOIBHBIE HHTUOUTOPHI)

TecTOBBIE 3a1aHUSA:

Bomnpoc 1.

[Iporteccrl TpaHCasAUU (CHHTE3 O€JIKa) OCYIIECTBIISIOTCS:
1) nu3ocomamu;

2) chepocomamu;

3) pubocomamu;

4) siApBIIIKAMHU.

Bomnpoc 2.

Cunres pubocomansHoit PHK ocymectBisiercs:
1) sapslkamu;

2) SHJIOTIJIA3MATHYECKUM PETUKYITYMOM;
3) annapatom ["onbmxu;

4) TOHOILJIACTOM.

Bomnpoc 3.

MHUTOXOHAPHH SABJISIOTCS IICHTPAMH:

1) porocunresa;

2) ApIXaHUS,

3)3amacaHusi JTUIUIOB;

4)cUHTE3a MIACTHU/I.

Bomnpoc 4.

XJT0pOIUIaCThl — IIEHTPHI:

1) npixaHus;



2) porocuHTe3Aa;

3) KOHLIEHTpAIIUU POIYKTOB META00IN3MA;

4) cuHTE3a JIUIHNIOB.

Bomnpoc 5.

CuHre3 0eJIKOB CBSI3aH C:

1) nau30comamu;

2) IIMOKCHUCOMAaMHU;

3) rpaHyJISIpHBIM SHJIONIa3MaTHYECKUM PETUKYITYMOM;
4) rmaaKuM SHAOIIIA3MATUYECKUM PETUKYITYMOM.
Bompoc 6.

Teuenne memOpaH — 3TO TpoIiecc:

1) Tpancdopmanum mamopan (D11P —

annapat ['onb/Ku — mia3mMaieMma);

2) pa3pyliieHue MeMOpaH;

3) nepemMelieHrue MeMOpaH B KJIETKE.

Bomnpoc 7.

CuHTe3 IUNHUIOB CBSI3aH C:

1) rmagxkum >HAOIIIA3MATUYECKUM PETUKYITYMOM;

2) aMWJIOILIaCTaMUu;

3) BaKyoJIbloO.

Bompoc 8.

B nporecce cunTes3a miazManeMMbl aKTUBHO YYaCTBYIOT:
1) mepokcucomsl;

2) BaKyoJib;

3)cuctrema ['onbaxu;

4) XpOMOIIACTHI.

Bomnpoc 9.

OYHKIIMU HAKOTUICHUS] TPOMEXKYTOUYHBIX U KOHEYHBIX MTPOAYKTOB METa00IM3Ma U
OCMOPETYJISIIAN BBIMOJIHSIOT:

1) nn30coMBI;

2) BaKyoJu;

3) JeHKOMNIAaCThI;

4) sapo.

Bomnpoc 10.

MukpodunaMeHTbl 00eCeYrBaIoT:

1) cuHTE3 YIIIEeBOAOB;

2) IbIXaHue;

3) BHYTPUKJIETOUHbIC JBUKECHUS U IEPEMEHHYIO BA3KOCTh TMAJIONJIa3MBbl;
4) TypropHo€ JaBJICHHE.

Bomnpoc 11.

I'maponuTryeckass aKTUBHOCTD (paclIeIeHUE MTOIUMEPHBIX COSIMHEHUI Ha
MOHOMEpHI XapaKTepHa:

1) nu30CcOMBI;

2) XJOpOIIACTHI;

3)aMHIIOTLIIACTHI.
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Bomnpoc 12.

3anacHOM KpaxMall paCTUTENbHBIX KJIETOK COCPENOTOUEH B:
1) xnoporacrax;

2) aMuIioIUiacTax;

3)xpoMoruiacrax;

4)BaKyoJIsx.

Bomnpoc 13.

Bricokas cTeneHb CTpyKTypHO-(OYHKIIMOHATIBHON U PepeHTalK KIETKN KIETKH

Ha pa3InYHbIe OPTaHOMIbI XapaKTepHa:

1) sykapuoram;

2)IpokapuoTam;

3) BuUpycam.

Bomnpoc 14.

Cpenu nepeunciaeHHbIX HUXKe (UTOrOPMOHOB YKaKUTE BEIIECTBA
UHTUOUPYIOLIETO JEHCTBUSA:

a) AyKCHH;

0) abcr3oBas KUCIIOTA;

B) THOOEpEITUHBI;

T) 3TUJIEH;

1) IUTOKAHUHBI.

Bomnpoc 15.

®uUTOropMoH, 00pa3yIOIIMNCA B aMUKAIBHBIX 30HaX CTE0JIEH U B MOJIOJIBIX
JUCTBAX; MUTPUPYIOIINI BHU3 MO CTEOII0; CIIOCOOCTBYIOIIMIA PACTKEHUIO
KJIETOK IyTeM pa3MsTrdeHUsl KIIE€TOUHBIX CTEHOK; CTUMYJINPYIOIIUN
MHUTOTHYECKOE JIEIICHNE KIETOK — B KYyJIbTYPE TKaHEe COBMECTHO C
UTOKHHUHOM; 00ecrieunBaromui Ju(depeHnannio TKaHed B IoJIb3y
KOPHEBOI CHCTEMbI, HA3bIBACTCS:

a) AyKCHUHOM,;

0) ru66epeIMHOM;

B) IIUTOKUHUHOM;

) aOCIIM30BOM KHUCIIOTOM;

1) DTUJICHOM.

Bomnpoc 16.

VYKa)KuTe Mpolecchl, B KOTOPbIX aKTUBHAS POJIb MPUHAICKUT THOOEpEIUIHHY:
a) MpopacTaHue CEMSIH;

0) IBETCHHE;

B) IPOOYKIEHUE CIIAIIUX IMOYEK;

') UHIyIUPOBaHHE 00pa30BaHUs MAPTEHOKAPIHUECKUX 1JI0/I0B.

1) IEPEXO]I B COCTOSTHUE MOKOSI.

Bomnpoc 17.

[IpoOy>xaeHne Ccrsmx Mo4YeK Ha pacTeHNH, 3aMeJIEHUE MPOIIECCOB CTapEHUs
JUCTHEB 0OecTeunBaeTcsi GPUTOrOPMOHAMU:

a) AyKCUHOM,;

0) rub6epeInHOM;

B) IUTOHUJIMHOM;
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') aOCIIM30BOM KHUCIIOTOM;

1) STUJICHOM.

Bomnpoc 18.

VYyacTue B CTPECCOBBIX PEAKIUSAX PACTUTEIHHOTO OPTaHu3Ma, B TOM YHUCIIE
IIPY HEXBATKE BOJIBI M TIPU MTEPEXO0JIE B COCTOSTHUE 3UMHETO TTOKOS,
IPUHUMAET:

a) ayKCHH,;

0) rub0epeuH;

B) IMTOKUHUH;

) abcIM30Bas KUCIIOTA;

1) STHJIEH.

Bomnpoc 19.

Co3speBanue I0A0B, YBSIaHNE IIBETKOB U JINCTHEB, OOIINNA MPOIIECC CTApEHUS
PACTUTEIBHOTO OPTaHU3Ma MTPOXOIUT MPU aKTUBHOM y4aCTUHU TOPMOHA!
a) ayKCHHa,

0) rub6epemmHa;

B) IIUTOKMHUHA;

') aOCIIU30BOM KHCIIOTHI;

1) STUJICHA.

Bomnpoc 20.

B xoxe sBomtoniuu 6uocdeps! 001ee CHUKEHIE TEMIIEPATYPhI Ha TIJIAaHETE
OBLTO 00€CTIEYEHO MPOIIECCOM:

a) doTocuHTe3a (mouemy?);

0) neixanug (mouemy?);

B) (hukcamuu azora (mouemy?).

Bomnpoc 21.

B npouiecce dpoTocuHTe3a KOIMYECTBO CBOOOHOM dHEprun B Ouocdepe:
a) He u3MeHsercs (nmouemy?);

0) Bo3pacraet (mouemy?);

B) CHIKaeTcs (mouemy?).

Bomnpoc 22.

K peakiusim cBeToBO# (ha3bl OTHOCATCS:

a) GOTOCUHTE3 BOJIBL;

0) oO6pazoBanue 3—pocdornuiepara;

B) oOopazoBanue ATP;

r) oOpaszoBanue »puTpo3o—4—pocdara;

1) BocctanoBiieHue NAJIP NAJIPH + H+;

) aKTUBUPOBaHUE XJI0poduiia.

Bomnpoc 23.

3esIeHbIH IIBET MOJICKYJIbI XJI0poduiIa 00YCIOBICH HATMINEM B HEH:

a) YeThIPEX MUPOIBHBIX KOJIEIT;

0) noppupuHOBOTO si7pa (CUCTEMBI MUPOJIBHBIX KOJIEIT);

B) aToma Mg

Bomnpoc 24.

Ykaxxkute JUIMHBI BOJIH, HanOoee 3(h(EeKTUBHO UCTIOIB3yeMbIe B ITPOIIECCE
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¢doTocuHTE3A:!

a) 300 am — 400 HMm;
0) 400 aM — 500 HM;
B) 500 HM — 600 HM;
r) 600 HM — 700 HM;
1) 700 am — 800 HM.

JlabopaTopHble 3agaHus (MpUMepPbI):
PabGora Ne 1. /leiicTBue cBeTa HA CKOPOCTh ABHKCHUS LM TOIIA3MbI

Mamepuansl u 060pyoosanue: TUCTbs 3JI0ICH; MUKPOCKOIIBI; TPEAMETHbBIC
M TIOKPOBHBIE  CTEKJIa; MPEMapoBalbHbIE WIJIBI;  OKYJSPBI-MHUKPOMETPHI;
MUKPOMETPUYECKHUE JIMHEUKHU; CEKYHIOMEPbI; HACTOJILHBIC JIAMITHI.

Beoonvie nosacnenusa. Y OONIBIIMHCTBA PACTUTENBHBIX KJIETOK XOPOILIO
3aMETHO MepPEeBIKEHNE IUTOIIIA3MAaTUHYECKUX CTPYKTYP, BBI3BAHHOE CIIOHTAaHHBIM
JBUKEHUEM HUTOIIa3Mbl. OHO OOYyCIIOBIEHO MeTa0OoJIM3MOM U OOpaTHUMbIMU
U3MEHEHUSIMU B IUTOIIA3MAaTHYECKUX O€IKaXx.

BwmecTe ¢ TOkOM LUTOMIIa3MbI MEPEABUTAIOTCS META0OIUTHI U TEPEIAtOTCs
pa3MyHble CUTHAJbI U3 KJIETKU B KJIeTKy. Hanuuume unm oTCyTCTBUE JIBUKEHUS
[IUTOIJIa3Mbl, U3MEHEHHE €ro CKOPOCTHM MOTYT yKa3blBaTh Ha (YHKIIMOHAIbHOE
COCTOSIHME PACTUTEIbHOU KIIETKH.

Ienv pabomoer: VI3yunth CIOCOOHOCTH IUTOIIA3MBI K JIBIDKCHUIO TI0]T
JIECTBUEM CBETA.

Xo00 pabomwpl. Ha mipenMETHOE CTEKIO B KaIlIl0 BOJBI MOMEMIAIOT JIUCT
301U, B3SITOM BOJM3M BEPXYLICYHOW IMOYKM C PACTEHHUs, HAXOIALIErocs Ha
paccessHHOM cBeTy. OOBEKT HCCIIeOBaHUS HAKPBIBAIOT MOKPOBHBIM CTEKJIOM U
paccMaTpUBalOT B MHUKPOCKOIl MPU MaJIOM, a 3aTéM — OOJbIIOM YBEIUYEHUHU.
Oxkynsip gofKeH ObITh CHAOXKEH OKYJISIpOM-MUKpoMeTpoM. HabmrogaroT 1BUKeHne
XJIOPOILJIACTOB B KJIETKAX, PACIIOJIOKEHHBIX PAJIOM CO CPEAHEH KUITKOM.

JUIsT KOJIMYECTBEHHOI'O Yy4YeTa CKOPOCTH IEPEABUKEHUS XJIOPOIJIACTOB
BpaIICHUEM OKYJISipa COBMEILAIOT LIKaNy OKYJISpa-MHUKPOMETpa C HalpaBliEHEEM
JBUKEHUS XJIOPOIUIACTOB. BKIIIOUMB CEKyHIOMED, 3aMEYAIOT BpEMS, HEOOXOIUMOE
JUISL TIPOXOKJICHUSI OJIHUM U3 XJIOPOIUIACTOB MYTH B JECATH JIEJICHUM OKyJspa-
MukpomeTrpa. OrmnpejeneHne OCYIIECTBISAIOT HE MEHEe 4YeM C JIeCAThIO
XJIOPOILTACTaMHU.

Takum ke cnocoOOM yCTaHABIMBAIOT CKOPOCTH JBMXKEHHS XJIOPOIUIACTOB B
JUCTBAX 3JIOAEH, HAXOAIIMXCA B TEUEHHE |5 MHUHYT IOJ CBETOM 3JIEKTPOJIAMITBI
(100 Br) (ytamna momkHa OBITH yaaideHa oT pacteHuss Ha 20-30 cm, 4TOOBI
UCKJIFOUUTH TIEPErpeR).

JUis  Toro d4roObl BBIPa3UTh CKOPOCTh JIBUJKEHHUS XJIOPOILJIACTOB B
MUKpPOMETpPaX B CEKYHIy, HEOOXOJUMO ONpENeIuTh LEHY JICNCHHS OKYJpa-
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MUKpoMeTpa. Ha mpeaMeTHBIN CTONMK MOMEIIAI0T MUKPOMETPUYECKYIO JINHENUKY U
COBMEILIAIOT C HANpaBJICHUEM IIKalbl OKyJsipa-MUKpomeTpa. COBMEIIAIOT TaKXKe
HYJIEBbIE TOUKU 00euX Ikaa. HaxoasT cOOTBETCTBYIOIIME APYT APYry JUHUHU Ha
IIKaJlaX M OINpPEIEISAIOT, CKOJIBKO JIEJIEHH MHKPOMETPUYECKOW JUHEWKu (A) u
oKyJisgpa-mMukpomeTpa (B) HaxomuTcs MeXAy COBMEIICHHBIMU TOYKaMHU. 3Has
LEHY JeJieHus MUKpomeTpuuyeckor nuHedku (10 mxm), HaXOASAT LEHY JeleHUus
OKYJIsIpa-MUKPOMETpA:
_ 10mrm- A
B

3Hasi Bpems, HEOOXOAMMOE IJsi MPOXOXKIACHHUS KaKIbIM XJIOPOILJIACTOM
pacCTOSIHUSI, PABHOTO JECATH JAeleHusM okyispa-mukpomerpa (10 C mxm),
BBIYHCIIAIOT CKOPOCTh ABUKEHUS XJIOPOILJIACTA.

PaGora Ne 2. BumsiHue TeMmeparypbl Ha CKOpPOCTb [IBHKeHHS
HHUTOIIA3MBbI

Mamepuanst u obéopyoosanue: nmuctbs donen (Elodea canadensis) nnu
BasucHepuu (Vallisneeria spiralis).

Ilenv pabomwr: T10Ka3aTh, UYTO CKOPOCTb JIBJKEHUSI IIMTOIJIA3MBbI
HEPa3phIBHO CBf3aHA C YPOBHEM IKU3ZHEACATEIBbHOCTU KJIETKH, C 3aTpaTou
SHEPTUHU.

Xo00 pabomsr. Henaneko OT BEPXYIICUHOW MOYKH CTEOJSI OTACISIOT JUCT
AJIOJIEM WJIM OTPE3al0T KYCOYEK JINCTA BAJUTUCHEPHH, KIIATyT HAa TPEAMETHOE
CTEKJIO B KaIlJIl0 BOJbI, B3SATOM M3 COCy/aa, B KOTOpoM ObLI0 pactenue. UYepes 10
MUH, KOT/Ia YCTAHOBUTCS CTAllHOHAPHBIA YPOBEHD ABMKCHHUS ITUTOIIA3MbI, KIIETKU
JUCTa pacCMaTpPUBAIOT IO MHUKPOCKOINOM (y 3JI0/€HM JydIllle BCero HabIoaTh
KJIETKU CPEIHEH >KUIIKM) U CIEAAT 3a JABMIXKEHHEM IMTOIUIa3Mbl MO JIBHXKCHUIO
XJIOPOILIACTOB.

OnpenensioT CKOPOCTh ABUKEHUS XJIOPOILIACTOB, U3MEPSS MyTh, KOTOPHIH
MPOXOJUT OpraHesuia B €uHuUIly BpeMeHU. [[ns Oomnpliell TOUHOCTH U3MEPEHUs
KEJIATEeIbHO B3SITh OTHOCUTEIHHO KOPOTKUHM Yy4acTOK MyTH, paBHbIM 10 neneHusiM
okysipa-mukpomMerpa. Ilogcuer mpoBoasT s S opradHe/si B S5 KIETKax U
MOJIYYCHHBIC JAHHBIE CTATUCTUYECKUA 00pabdaTHIBAIOT.

21



n ),
rae M — cpennee apudMeTHIECKOe, 2a — CyMMa OTACIbHBIX U3MEPEHUM, 1 —
YUCIIO U3MEPECHUH,

B /§ (a—M)*
O =F/=
n — CpeaHee KBaJpaTU4HOE,

o

m = Jn _ CpeaHss OIIMOKa.

Pe3ynbrarhl, TONyYeHHBIE TIPH OMNPENCICHUU CKOPOCTH  JIBHDKCHHUSI
[IUTOTIIa3MBbI, 0OPMIISIOT B BUE TaOIHUIIHI:

CxeMma opopMyieHUsI PE3YIIHTATOB

CKOpOCTh IBUKEHUS, MM/C
MEm

BapuanTsl

H,0, remnepatypa 20°C
H,0, remneparypa 37°C

Pa6ora Ne 3. 3aBucumocTnb MPOHUIAEMOCTH 0T BO3pPacCTa KJICTOK

Mamepuanvet u 060pydoeanue: MHUKPOCKOI;, MPEIMETHBIE U TOKPOBHBIE
CTEKJIa; JIe3BUEe OpUTBBI; pemuathiil Jyk ¢ antormanom; 1 M pactBop KCSN; 1 M
pacTBOpP MOYEBHUHBI; . IM pactBop KNO3; 0,7 M pactBop Ca(NO3),;
pPacTBOp METHJIEHOBOM CUHU; TMHLET, MOOET 3JI0IEN.

Beoonwvie nosacnenua. llprxu3HeHHas OKpacka pacTyIIEro JIUCTa 3JI0JEU
CBUJIETEIBCTBYET O HEOJAMHAKOBOM (DPHM3UOJIOTHUECKOM COCTOSIHUM (B YaCTHOCTH, O
HEOJAMHAKOBOU MPOHUIIAEMOCTH IJIa3Mbl KJIIETOK Pa3HOI'0 BO3pacTa).

Ilenv pabomer: llomyuuTh mnpenacTaBieHUe 00 UW3MEHEHUU (PUBHKO-
XUMHUUYECKUX CBOMCTB KJIETOUHBIX MEMOpPAH C BO3PACTOM PACTCHUM.

X00 padomsr. Bepxyiiky mobera 3ji07ieM MOMEIIAIOT B Hayaje 3aHSATUS B
CTaKaHYMK C PacTBOPOM METHJIEHOBON cuHU. YUepe3 2—3 yaca mpucCTynarwT K
UCCIICIOBAHUIO JIUCTHEB, HAUMHAs C HApPYXKHbBIX, B3pPOCIBIX, M MEPEXOs
NOCTENEHHO K Hauboiee MoJoAbIM. B TakoM mOpsaKe OTPHIBAIOT JHUCThA
MUHIIETOM, PAcCIioaraloT UX Ha MPEIMETHOM CTEKJIe U pacCMaTpUBAIOT Ha OeIoM
done. Y B3pOCIbIX TUCTHEB BCS MIIACTUHKA PABHOMEPHO MHTEHCUBHO OKpallleHa 3a
UCKJIFOUEHHUEM JIMIIb Y3KOU MOJIOCKH Y OCHOBaHHUS JUCTa. UeM MOJIOXKE JIUCT, TEM
IIMPE CTAHOBUTCS HEOKpalieHHas 30Ha. CieqoBaTeNbHO, TOJIBKO 3aKOHYMBIINE
POCT KJIETKU COCOOHBI K HAKOTUIEHUIO KpacuTes (cenaTh PUCYHKH).

Pabora Ne 4. OmnpeneneHue BAABKOCTH LHUTOIUIA3MbI 10 BpeMeEHH
IIa3MOJIN3a

MaTepl/IaJ'IbI Hu 060pyn0BaHne: rmooeru 9JI0OACH; TYKOBHIIA CUHECTO JIYKa U

aucThs Tpaaeckanuuu; 0,8 M pacTBOp caxapo3bl B KallelIbHUIIE; JIe3BUE OpUTBBHI,
penapoBalibHbIE UTJIbI; MMHIIET; MUKPOCKOIT; MPEIMETHBIE U MMOKPOBHBIE CTEKIIA.
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Ilenv padomoer: CpaBHUTH CTPYKTYPHYIO BSI3KOCTh LHUTOIUIA3Mbl KIJIETOK Yy
JUCTHEB BEPXHETO U HIHKHETO sipyca Mmoodera 3J10/1eu.

Xo0 paoomwi. B3atb 2-3 MOJOABIX JMCTOYKA W3 BEPXYIICYHOM YacTH
nobera 3m0/1eu (JUCThs MODKHBI MMETh 3€JICHBI KOHUMK W OJIETHO — 3eJICHOE
OCHOBaHMe), morpy3uTh B kammo 0,8 M pacTtBopa caxapo3bl Ha MHPEIMETHOM
CTEKJIE U 3aKPbITh MOKPOBHBIM CTEKIIOM.

Jlist cpaBHEHHsS B JPYTrylH0 KalUll0 pacTBOpa cCaxapo3bl MOMECTUTH Cpe3
SMUJIEPMUCA CHUHEro JIyKa WM TpajecKaHIMU. OTMETUTh BpeMsl MOTPYKEHUS
UCCIeTyeMbIX 00BEKTOB B pacTBOp. PaccMaTpuBas mpernapaTsl B MUKPOCKOIT Yepe3
KOKIbIE 5 MUHYT, ONpPENETUTh BpEeMs IUIa3MOJM3a, MPUYEM Y JIMCTa 3JI0JeU
cienyeT HaOMIOIaTh 3a KIETKAMHM pPa3JIMYHbIX 30H. 3amucaTh pe3yJbTaThl W
caenaTh BbIBOJ O 32aBUCMMOCTH BSI3KOCTH IIUTOIIa3Mbl OT BO3pacTa KJIETOK.

Padora Ne 5. Bamsinme KAaTHOHOB KaJHfl U KAJbLIUA HA BA3ZKOCTD
U TOILIA3MBI

Mamepuanst u  060pyoosanue: TyKOBUIA CHUHETO JIyKa; pacTBOPhl  Ha
OuauCcTUITMPOBaHHOM Bojme 1 M caxapo3bl B KamneNbHMIIAX; CKAaJbIENb; JIe3BUE OpUTBHI,
npenapoBajibHasi UTJla; MUKPOCKOIL, MPEeIMETHBIE U TTOKPOBHBIE CTEKJIA; KapaHJalll M0 CTEKIY;
KYCOYKH (PUIBTPOBAIIBHON OyMarw.

Ileny  pabomwr:  VI3yuuThb  [ielicTBHME,  OKa3bIBAEMOE€  OJHO- U
JIBYXBaJICHTHHIMU KaTHOHAMM Ha MPOHUIIAEMOCTh IIUTOILIA3MBbl.

Xo0 pabomwi. Hanectn Ha 4HCThIE MPEAMETHBIE CTEKJa II0 Karuie
pactBopoB KNO3, Ca(NO3),, ciellaB Ha CTEKJIaX COOTBETCTBYIOIIME HaANucH. B
KA4eCTBE KOHTPOJISL UCIOJIB30BATh PACTBOP Caxapo3bl, HE BIHSIONIMN HA BSI3KOCTh
uuTorIa3Mbl.  IloMecTuTh B pacTBOPBI  CPE3bl 3MUJEPMHUCA C OKPAIIECHHBIM
KJIIETOUHBIM COKOM M 3aKPbhIThb MOKPOBHBIMH CTE€KJIIAMH, OTMETHUB BpEMS.
[Ipuctynutrh K HAONIOJEHUIO MOJI MUKPOCKOIOM, OTMEuasl BpeMsi HACTYILJICHUS
¢da3 mnazmonrza y 00JbIIMHCTBA KiIeTOK. ClieuTh 3a TeM, 4TOOBI IIpenapaThl He
MOJChIXaJM, BBOJSI BpEMsI OT BPEMEHM MOJ IOKPOBHBIE CTEKJa HOBBIE KaIlld
pacTtBopoB. Pe3ynbTaThl 3anucarh B TaOJIHITY:

Bpewms norpyxenus B Bpewmst HacTyIuieHuUs M1a3MoIu3a
IIna3MonuTHK
pacTBop BOTHYTOT'O BBIITYKJIOTO
KNO;3
Ca (NO3)2
Caxapo3a

3apucoBaTh HauOojee XapakTepHble KieTkd yepe3 10—15 muHyT mocie
NOTPYXKEHUSI Cpe30B B pacTBOpbl. CrenaTh BBIBOJ O BIUSHUM KAaTHOHOB Ha
BSI3KOCTb IIUTOIJIA3MBl.

PaGora Ne 6. 3apucumocTs HaOyXaHUsi CEMSAH OT XapaKTepa 3alacHbIX
BeLeCTB
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Mamepuanst u 000pydosanue CceMEHa IIICHULBI, TOpOXa W APYTUX
pacTeHUi; TEXHUUYECKHE BECHI C pa3HOBEecaMHu; XMMHU4Ueckue crakansl Ha 100-200
M (2mt.); MapieBsie canderku 12-x 12 cm; puibTpoBaibHas Oymara.

Ilenv pabomwr: CpaBHEHHE Tpoliecca HaOyXaHUs CEMSH, OTJIMYAIOIINXCS
pPa3HBIM COZAEpP)KAaHWEM OCHOBHBIX 3alacHBIX BEIIECTB — KpaxMmana W Oenka (B
CEeMEHax IIIIEHUIIBI COIEPIKUTCS B cpeHeM oKoio 16 % Genka u 70 % kpaxmarna;
B ceMeHax ropoxa — 110 34% Oenka u 48% kpaxmaina) .

Xo0 pabomwi. HaBecku (2—5 r) ceMsiH NIIEHUIBI, rOpoXa WM APYTHX
pacTeHul 3aBEPHYTh B MapJjieBbie CAIPETKH U MOTPY3UTh B BOJIOIPOBOIHYIO BOIY,
HAJIUTYIO B CTakaHyuku. Yepe3 3 uvaca (WM yepe3 CyTKM) HU3BJIEYb CEMEHA M3
MapJIeBbIX MEIIOYKOB, OBICTPO OCYIIUTHh (PUIBTPOBAJIBLHOM OyMaroil W B3BECHUTb.
YBenmuueHne Macchl CEMsIH BBIPA3HUTh B MPOIEHTAX OT UCXOTHOM.

PQSYJ]BTaTI)I 3aI1nMcaThb B Ta6J'II/II_Iy:

Macca ceMsH, T VYBenmueHne MacChl CEMSIH
Pacrenne 0 o
HCXOHAas nocJyie Ha0yXaHus r % UCXOTHOU
ITmrenwnita
I"opox

PaGora Ne 7. HaOuawaenusi 3a YCTbHYHBIMH JABMKEHHSIMH TIOJ
MHKPOCKOIIOM

Mamepuanvt u 000pyodosanue: CBEXUE IUCTbs TOPTEH3UHU, aMapUIIINCA, THOJIBIIAHA WU
Tpaneckanuuu; 1 M pacTBop caxapo3bl B KamelbHULE, 5% pacTBOp INIHLEPHHA B KaNeJIbHULE;
Je3BUe OpUTBBI; MpENapoBajbHas UIJ1a; MUKPOCKOI; MPEIMETHBIE U MOKPOBHBIE CTEKIIA; CTaKaH
C BOJIOM; CTEKJIIHHAS MAJI0YKa; MOJOCKH (PUIBTPOBaIbHON OyMar.

Lenv padomoer: CpaBHUTH COCTOSIHUE YCTBUYHOM IIEJIH B THIOTOHUYECKUX
Y TUIIEPTOHUYECKUX PacTBOpax.

Xo00 paoomer. Oneim 1. Cpe3 HIDKHETO SMUAEPMHUCA JINCTa KaKOro-JIrOo
pacTeHus pacCMOTPETh B Karie BOABI MpH OOJBIIOM YBEJIWUYEHUH MUKPOCKOMA.
3apucoBaTh OJHO YCThUIIE, OTMETHUB YTOJIIIEHUS KJIETOYHBIX CTEHOK 3aMBbIKAOIIAX
KieTok. Hanectn psgom ¢ MOKpOBHBIM cTekinoMm 2-3 kamm 1 M pactBopa
caxapo3bl, MPUJIOKUB C JPYroll CTOPOHBI KycoueK (puibTpoBaibHOW Oymaru, u
cpa3y MNPUCTYNHUTh K HAONIOACHUIO 32 U3MEHEHHEM IIMPHUHBI YCTbUYHBIX ILEJIEH.
3apucoBaTh YCTBUILIE B 3aKpbITOM COCTOSHMM. CHOBa 3aMEHUTb pacTBOp M
HaOJII0AAaTh MOCTENEHHOE OTKPBIBAHUE YCTHUII.

Onvim 2. 1IpurotoBUTh Cpe3 3MHUAEPMHUCA JIHCTA KAKOTO—IHOO pacTeHus,
NOMECTUB B Karuiro 5% pacTBOp TIJIMIEpUHA HA MNPEIMETHOE CTEKIIO, HAKPBITh
MOKPOBHBIM CTEKJIOM M Cpa3y HauyaTh HAOJIOJIEHU TIa3MOJIU3a B MUKPOCKOM, KaK
B 3aMBIKAIOMIMX KJIETKaX, TAK U B OCTaJbHBIX KJIETKAaX AMUJEpPMHUCA. Y CTbUYHBIE
LIEJIN IIPU 3TOM OTKPBIBAKOTCH.

Yepe3 HEKOTOpPOE BpeMs, BCIEACTBUE TOrO, 4YTO IJIMIEPUH HAYMHAET
NPOHUKATh Y€pe3 LHUTOIJIa3My B KIETOYHBIM COK, HacTymaer AEIia3Moju3, U
YCThULA OTKPBIBAIOTCS. 3aMEHUThH TJIMLEPUH BOJOM, JJIi YEr0 HAHECTU PSAOM C
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MMOKPOBHBIM CTEKJIOM KaIlJll0 BOJIbI, & C APYrOol CTOPOHBI OTTAHYTh TJIULEPUH
bunsTpoBabHON Oymaroul. Ilpu 3TOM ycThHIIAa OTKPOIOTCS €I IIMPE, YeM 3TO
ObUIO B Hayaje OIMNbITa, TaK KakK BCJCACTBUE MPOHUKHOBEHHUS TJIMIEPUHA B
KJIETOYHBIA COK OCMOTHYECKOE JIaBJICHUE B 3aMBIKAIOIIUX KJICTKAX MOBBICHIIOCH.

3anucarh pe3ysbTaTbl HAOMIOACHUNW U OOBSCHUTH MPUYUHBI YCTHHUYHBIX
JIBUOKCHUM.

Pabora Ne 8. MUKpOXUMHUYECKU aHAJIN3 30JIbI

Mamepuanvt u 060pydosanue: 3052, NOITYUCHHAs] IPU CXKUTAHUU 3€pHA WU JIMCTHEB;
10% pactBop HCI; 1% pactBopH2504; 10% pactBop NH3; 1% pactBop Na2HPO4; 1 % pactBop
Monubnata ammonuss B 1% HNOs; 1% pacTBop >KenToi KPOBSHOM COJIM B KamleJlbHUIIE;
JUCTWUIMPOBaHHAsl BoJla B CTakaHe; NpoOMpku (2 1MmT.), BOPOHKA MaJleHbKas; OyMakKHbBIN
(GWIbTpP; CTEKISHHBIC NAJOYKU C 3a0CTPEHHBIM KOHILIOM (2 mIT.); mMpeaMeTHble cTekna (3 mir.);
MHUKPOCKOIT; KyCOUKH (PHJIBTPOBAJILHON Oymaru.

Ilenv pabomur: 110 kpructaiiaM NMPOAYKTOB PEAKLIMN U3YUUTh XUMUYECKUI
COCTaB 30JIbl, MOJTYYaeMbIil OT CKUTAHUS 3€pHA MILIEHHUIIBI.

X00 padomwi. Hacwinath B MPOOUPKY HEOOJBIIOE KOJUYECTBO 30J7bI U
3aJUTh €€ NPUMEPHO deThIpexKpaTHbIM oOobeMoM 10% HCI. OtdunbTpoBarth
MOJIYYEHHBIA PacTBOP B YUCTYIO MPOOUPKY yepe3 ManeHbkuil GpuibTp. [IpoBectu
Ha MPEJAMETHBIX CTEKJax peakuuu Ha uoHbl Ca, Mg, u P. Jlnsg 3TOrO TymbimM
KOHIIOM CTEKJISHHOM MaJloOUKH HAHECTH Ha MPEIMETHOE CTEKJIO MAJICHbKYIO KaIUIIo
BBITSDKKH M HA PACCTOSIHUU 4—5 MM OT HE€ — KaIlIll0 COOTBETCTBYIOIIETO PEaKTHBA.
3aTeM 3a0CTPEHHBIM KOHIIOM CTEKJSIHHOM TMaJlloOYKH  COEAMHHUTH  Karllu
IyrooOpa3HbIM KaHaJIoM. B MecTe coemHEeHHs MPOU30UILT peakius, IpuIeM 10
KpasiM KaHasia OyJieT HaOI0JaThes ObICTpas KpUCTAIM3ALUSI TPOYKTOB PEAKIUU.
PaccmoTpeTs 0Opasyrommecs: KpucTauibl B MUKPOCKOI. CTEKJISHHBIE MalOYKU
MoClie HAHECEHMsI KaXJO0ro peakTUBa HEOOXOJUMO BBIMBITH M BBITEPEThH
buIBTPOBATILHON OyMaroii.

PeaxtrBoMm Ha MOH Kanbuus cinykut 1% H>SO,. 1lpu aToM Xmmopun

KaJIbIUsl, COAEPKAIIUNCS B BBITSDKKE, pearupyer ¢ KUCIOTON M0 YPaBHEHUIO:
CCZC12+ H2S04 — CGSO4+2HCI
OO0pa3yroluiics TUIIC 0CaXAAeTCs B BUJE UTOJIbYATHIX KPUCTAJIIOB.

Jist oOHapyKeHHUsI MarHvsi B Karule MCIBITYEMOTO pacTBOpa CIEAYyeT
cHayasia J0OaBUTh KAaIUIK0 PacTBOpa aMMHaKa, a 3aT€M COEJUHUTH KaHaJbLEM C
pPEaKTUBOM, KOTOPBIM CIYKUT 1% pactBop dochopHokucioro Harpus. [Ipu sTom
obOpazyeTtcs bochopHO-aMMUaUYHO-MarHe3uaabHast COJIb (puc. 8),
KPUCTAJUIM3YIOIIAsACA B BUJIE IPSIMOYTOJIbHUKOB, KPBILLICUEK, 3B€3]] UJIU KPbLIHEB, B
pe3yibTaTe Cleayroneil peakiuu:

MgCl,+Na,HPO4 +NH; — NH/MgPOA42NaCl
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Jlist o6Hapykenus gocdopa COeNMHUTH KaITIO BBITSDKKH ¢ 1% pacTBOpoM
MoJIn0JjaTa aMMOHHUSI B a30THOW kwucioTe. [lomydaeTcss 3eIeHOBATO-)KEITHIN
ocanok pochopHOMOTUOIEHOBOKHCIIOTO aMMOHUS (puc. 9):
H3PO4+12(NH4)2MOO4+21HN03. - (NH4)312MOO3 + 21NH4NO3 + 2H20

Pa6ora Ne 9. IlosryuyeHHe BBITSKKH IUTMEHTOB 3€JICHOTO JIMCTA

Mamepuanwvt u o060pyooganue: CBeXHUE WIM CYUICHbIE JIUCTbsI KPalMBbI, MPUMYIIbI,
TUTIOIIA UJTU APYTUX pacTteHuit; 85% stunosseiii ciupt; CaCO3. KBapieBblil ecoK WM TOIYEHOE
CTEKJIO; Ba3eJIMH; HOKHUIIGL, (apdopoBble cTynkH; (2 IIT.); KOOI (2 MIT.); BOPOHKHU (2 IIT.);
CTEKJISTHHAs MaJlouka; OyMakHble (QUIBTPHI.

Lenv pabomer: I3yunTh pacTBOPUMOCTD TIACTUAHBIX MMUTMEHTOB B BOAE U
3TUJIOBOM CITUPTE.

Xo00 padbomwr. CBexue WIM CYIICHBIC JIMCThS W3MEIbUUTh HOXKHHUIIAMH,
OTOpOCHB KpYIHBIE KHJIKHM W YEPElIKH, MOMECTHTh B (PapPopoByrO CTYyIKY,
no6aButh Ha KoHYMKe HOka CaCO; (it HeWTpanu3aluu KUCIOT KIETOYHOTO
COKa) M1 HEMHOI'0 YHMCTOI'0 KBapleBOrO MECKa WM TOJIYEHOIo cTekia. TiarenbHo
pacreperb, NpUINBas MOHEMHOTY STUJIOBBIM CHOUPT, CMa3aTb HOCUK CTYIKH C
HApY>KHON CTOPOHBI Ba3eMHOM U CIHUTh MOJTYYEHHBI TEMHO- 3€J€HBIA PacTBOP
0 TNajoyke B BOPOHKY ¢ (GuwibTpoM. [IpuiauTh B CTYIKY €llle HEMHOTO CIHUpPTA,
pacTepeTh U CIUTh Ha TOT ke GuibTp. [IoBTOPUTH 3Ty omeparyio HECKOJIbKO pa3
710 TIOJTHOTO U3BJICYEHUS] TUTMEHTOB.

B npyroit crymke pactepeTh JHCThSI C BOAOW U MPOGUILTPOBATH.
PaccmoTpeB moydeHHbIE BBITSKKM Ha CBET, YCTAHOBUTbh, Kakas W3 HHX
IPEACTABISIET COOOW UCTUHHBIN PACTBOP, a KaKasi — KOJUIOUTHBIM.

CnenaTh BBIBOJ O PAacTBOPUMOCTH IUTACTUIHBIX NMHTMEHTOB B BOJEC U B
opraHudeckoM pactBopureie (cnupre). CIHpPTOBYIO BBITSIKKY HCIIONB30BaTh B
cieayronmx padborax.

Pa6ora Ne 10. CniekTpbl norJyiomeHust xJopopuiiia

Mamepuanwt u 060pyoosanue: 1) KOHIICHTPUPOBAHHASL CIIMPTOBAs BBHITSHXKKA TUTMEHTOB
3eN€HOr0  JUCTa; 2) WITaTHB C JIByMs JamnkKamu; 3) COUpT; 4) CIHEKTPOCKOIl; 5) HACTOJIbHAas
nammna; 6) mwraTuB ¢ npoOupkamu (5 mrt.); 7) NuneTky rpagyupoBaHHbie Ha 5 — 10 mi (2 wrT.); 8)
I[BETHBIC KapaHJAallIN.

Ilenv pabomer. V3yuuTh CHEKTPHI TOTJIOMICHUS PAcTBOPOB XJopoduiuia
pa3HOM KOHIIEHTpAlMU, pa30aBiisis BBITSDKKY U3 3€lIEHOr0 JIMCTa B Pa3HbIX
COOTHOILICHHUSIX.

X00 paoomw. HamnpaBuTh  CHEKTPOCKON  HAa  HUCTOYHUK  CBETA,
OtperynupoBarh HIMPUHY IIEJIM HA KOHIIE TPYObl CIEKTPOCKONA TaK, YTOOBI
CIIEKTP HOJy4YWJICS YETKUM M TOCTATOYHO SIPKUM (MPU CIUIIKOM IIMPOKOW IIENIH
CIIEKTpP IMOJy4aeTCsl Pa3MbIThIN, MPU OYEHb Y3KOM IEJIM OCBEIIEHHOCTh CIEKTpa
HEJIOCTaTOYHA).

Hanute uccnemyemblii pacTBOp B MPOOMPKY M 3aKpeNuTh €€ B JIAIKe
IITaTUBA Nepe]] MEIbI0 CIEeKTpOocKomna. M3yunuTh CeKTphI MOTJIOMICHHST PACTBOPOB

26



xjiopoduiia pa3HOM KOHIICHTpAIlUU, pa30aBisis BBITSKKY M3 3€JIEHOTO JIUCTA B
orHomenusx 1:1, 1:3, 1:5u 1:15.

3apucoBaTh CIEKTpPbI IO (popMe, TPUBEIEHHON B TaOIUIE, TPUUEM MOTIIOMIEHHBIC
YYaCTKH 3aKpPAacUTh YEPHBIM, & BUANMBIE YHYACTKH — COOTBETCTBYIOIINM I[BETOM.

PactBOpBI CrnexTphl norjomeHus xiaopoduinia (a+b)

xjopoduiia d C r 3 K 9 K

He pa3Benénnbiit

Passenenne 1:1

Passenenue 1:3

PaszBenenue 1:5

Passenennel:15

B BBIBOZax ykazaTb MakCUMyMbl M MUHHMYMBI mnorjiomenus ©OAP
IIATMEHTAMU 3€JICHOIO JIUCTA.

PabGora Ne 11. OnpenesieHue HHTEHCHMBHOCTH JAbIXaHUSA 10 KOJIUYECTBY
BblIeJeHHOro CO»

Mamepuanvt u o060pyoosanue: NpopoCIIME U HENPOPOCIIME CEMEHA, MOYKH, JIMCThS,
cTe0nM, LBETKW U Jpyroil pacturenbHbiii matepuan; 0,025H pactBop Ba(OH): B OyThLH,
COEJIMHEHHOW C OIOpEeTKOM, OyThUIb M OIHOpETKa 3aKpbITHl MPOOKaMH, B KOTOPbIE BCTAaBJICHbI
TpyOKkH ¢ HaTpoHHOH u3BecThio; 0,025 HCI B GropeTke ¢ MPUCIIOCOOIECHUEM /IJIsl TUTPOBAHUS;
(deHondranenH B KamelbHUIE; BEChl C pa3HOBECaMH; OJMHAKOBbIE KOHMYECKHE KOJIOBI Ha
250-300 M7 ¢ pe3sMHOBBIMU MTPOOKaMH, B KOTOPBIE BCTaBJIEHBl METAIIIMUECKUE KPIOUKH (3 1IT.);
kycku Mapiu 10*10 cm (2 mT.); cTakaH ¢ BOJoH

Ilenv padbomwi: 3HAKOMCTBO C ONPEJEICHUEM WHTEHCUBHOCTH JbIXaHUS B
3aMKHYTOM CHCTEME METOJOM KOJIOPUMETPUHU.

Xo00 pabomel. TlomecTuTh HaBecKy ucciemyemoro marepuana (5—10 r) B
MapJeBbIi MEIIOUEK W MNPUKPENUTh €ro K MpoOKe KPHOYKOM, BCTaBJICHHBIM B
poOKy.

[IpoBecTu nMpoOHYI0 COOPKY YCTaHOBKH, MPOBEPHUB, CBOOOAHO JIM MPOXOIUT
MENIOYEK C MaTepuajoM Yepe3 Iropiio KOJIObI U HE OMYCKAEeTCS JIM OH CIHIIKOM
HU3K0. BHectn B k0n0y 2-3 kammu denondranenna u Hamuth 10 mMi pacTBopa
Ba(OH), . beicTpo omycTuTh K0i0y B Marepuai, cierka CMOYUTh MPOOKY BOAOU
(71 TEPMETHYHOCTH) M TUIOTHO (BpaliaTeIbHBIM JIBHKEHHEM) 3aKpPBhITh KOJIOY
npoOKoi. 3anucarbh BpeMs Hauaja 3KCIO3ULIUU.

3aoaua pabomvl — CpaBHEHUE UHTEHCUBHOCTHU JbIXaHUS Pa3HbIX OOBEKTOB.
JIJ1st 5TOTO HYHO B3ATh JIB€ KOJIObI M TTOMECTUTh B HUX pa3HbIe YACTH OJHOIO U
TOT'O K€ paCTEeHUs, HAIIPUMEp, JTUCThS U CTEOJIH, WJIK IPOPOCIINE U HEMPOPOCIIHE
CEMEHA U T.II.

B xoHTposnbHyO (ITycTyt0) KoJ0y Takke HanmuTh 10 mu OGapurta, 2—3 Karum
dbeHondTanenHa 1 mIOTHO 3aKPBITh MPOoOKoit. Kookl ¢ 00bekTamu, coaepKaluMu
XJIOpoHI, HEOOXOJUMO Ha BCE BpEMs OMNbITa MOMECTUTh B TEMHOTY JJis
UCKJIIOUEHUS Mpoliecca POTOCUHTE3A.
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Bpems oT BpemeHU KOJOBI CIEQYyEeT OCTOPOXHO ITOKayuBaTh, YTOOBI
pa3pymuth MmieHKy BaCQ;3, NpenarcTBYIOUIY0 nojHoTe mnornoueHus CO,, He
JIOIyCKas MOMaiaHusl HA OJHOM KaIlld pacTBOPa Ha MEUIOYEK C MATEPUATIOM.

Heobxoaumo cieauth 3a TeM, 4TOOBI OKpacka pacTBOpa OCTalach SPKO-
po3oBoil. Eciam ke pactBop oOecuBeYMBAETCS, TO 3TO IOKA3bIBAET, YTO BECh
Ba(OH); w3pacxonoBan Ha cBs3piBaHue C(O,. B 3ToM ciaydae HEOOXOAUMO
HEMEJUICHHO TNPUJINTh U3 OopeTku 5 ma pactBopa Ba(OH), v CTOIBKO e — B
KOHTPOJIbHYIO KOJOy. Jlns momydeHus Ooisiee TOYHBIX PE3YJIbTATOB CIEAYET
MOBTOPUTH OIBIT, COKpATHB 3Kcno3unuio. Yepe3 1-2 4daca BbIHYTH MaTepua,
OBICTPO 3aKpBITh KOJIOy TMPOOKOH M OTMETUTh BpEMSI OKOHYAHHUS OIIBITA.
OTTUTpOBaTh OCTaBIIYIOCA LIEN0Yb, IPUIMBasg yepe3 orBepctue B npodke 0,025H
HCl 1o wucde3HOBEHHUsI PO30BOTO OTTeHKa. YTOOBl H30€XaTh YMEHbIICHUS
KOHLIEHTpauu pacTBopa Oapura wu3-3a noryomenus CO; Bo3ayxa, CIEIyeT
IPOBECTH TUTPOBAHKE, 3aKPHIB KOJIOY PE3UHOBOM MPOOKOH C ABYMSI OTBEPCTHUSIMH,
OJIHO U3 KOTOPBIX 3aKPBITO TPYOKOH C HATPOHHOM HM3BECTHIO, APYroe — ILIOTHO
BCTABJICHHBIM KOHIIOM OropeTku. KOHTpoJbHYI0 KOJIOY MOXHO THUTPOBAaTh 4epe3
20 MHUHYT TOClie TOrO, KakK HaJluUT pacTBOp Oapurta (3a 3TO BpeMs KOJIOy
HEO0OXO0IMMO MEPUOINYECKH B30ANTHIBATD).

Pe3ynbrar 3anucarh B Ta0JIMILY:

Pacxon HCI, NHuTencusH.

O0Bem B
Hagecka peMA
OOBeKT > | Ba(OH),, MII JIbIXaHUS,
r M HAYajao | KOHEI[ | OKCHO3WIIUS | KOHTP. | OMBIT MT/T/9

NHTEHCUBHOCTD JIBIXaHUS BBIYUCIISIIOT TIO (JOPMYJIE:
I = (a—b) 0,55/pt (8),

r7i€ a — pe3yabTaT TUTPOBAHUS COJEPKUMOTO KOHTPOIBHOMN KOJIOBI,

b — pe3yJbTaT TUTPOBAHUS COACPKUMOTO OIBITHON KOJIOKI;

0,55 — komnuectBo Mr CO,, 3xBuBajeHTHoe 1 ma 0,025u. HCI;
p — HaBecKa, T;

! — DKCITO3UIHS, Y.

Cnenatb BBIBOJI, COITIOCTABUB MHTEHCUBHOCTD JIBIXaHUS Pa3HBIX 0OBEKTOB.

PaGora Ne 12. PurMu4yHoCTH pocTa paccaabl TOMaTa

Mamepuanvt u o0060pyoosanue: pacTeHUss TOMATOB B  TOpPIIKax;
aykcaHorpad; JieHTa aykcaHorpada

Ilenvs pabomwi: Y paccanpl TOMATOB H3YYUTh CYTOYHYK) PUTMHYHOCTH
CKOPOCTHU POCTa, 3apMKCUPOBAHHYIO HA JIEHTE ayKcaHorpada.

Xo00 pabomwl. CHATh ¢ aykcaHorpada JIGHTy U paciu@poBaTh MOYaCOBHIE
3HAUEHUS WU3MEHEHMsI BBICOTHI IOJIO)KEHHS  CaMOIIMCLA, O0O03HAYEHHOTO
COOTBETCTBYIOIIEH JuHHEH (KpuBoi). Pe3ynbrarel pacmmdpoBKM 3amucaTb B
Ta0IUITY:

\ Bpewmsi, uac ! M3MeHeHus BBICOTHI™ Ha \ CkopocTh pocTa, \
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JeHTe ayKcaHorpada, MM MM/4ac

* YUCJIOBBIE 3HAUEHHS BTOPOM KOJIOHKH YMEHBIIHUThL B 3 pa3a. DTH 3HAUEHHS BIIMCATh B TPETHIO KOJOHKY,
YTO COOTBETCTBYET CKOPOCTH pocTa rnodera B Mm/4ac.

[TouacoBble 3HaYEHHsI CKOPOCTH POCTa HAHECTU Ha rpaduk, OTKIAIbIBAs 10
ocH abcuucc BpeMs (4ac), a Mo OCM OpAUHAT — CKOpOCTh pocta. HaneceHHbie Ha
KOOPAMHATBI TOYKU COEIMHUTH JOMAaHOM JMHMEH. Ha oCHOBE CyTOYHOM KpUBOU
pocTa clienaTh 3aKJIFYEHHE 0 €€ MAaKCUMaJIbHOM U MUHUMAJIbHOM 3HAYCHUHU.

2.2. OnleHOYHBbIE CPeCTBA JJIsl IPOMEKYTOYHOM aTTecTanuu (IK3aMeHy)

1. ®usmonmoruss pacreHuid Kak Hayka. Mertonbl ¢usnonorud. CoBpeMeHHbIE
poOJIeMbl (PU3UOIOTUH PACTCHHI.

2. Ctpoenue u (yHKIIMA OCHOBHBIX OPTaHOMIOB PACTUTEIHHON KIIETKH.
3. Ctpoenue, coctaB U (PyHKITMH [IUTOILIA3MBI.

4. Ctpoenue u GpyHKIMA MeMOpaH.

5. IlorJomieHue 1 BhIICIICHUE BEIIECTB KJIETKOM.

6. [ToHsiTHE 0 OMORIEKTPUUECKOM MOTEHINANE KIETKH.

7. BHOXUMMYECKHUM COCTaB KJIETKU: HYKJIICMHOBBIC KHCJIOTBI U MAKPOIPTUYCCKUC
BCIICCTBA.

8. YrieBoasl B paCTEHUH, UX 3HaueHNE. MOHOCaxapHabl.

9. Onurocaxapuibl M OJIMCAXapHU/Ibl B pACTEHUH, TPUMEPHI.

10. AMUHOKHCIIOTBI ¥ OCJIKH, KX CTPOSHUE, Kiaccuuraius u QyHKIIAH.
11. ®depMeHTHI U UX KIIacCH(pUKAITH.

12. JIlunuael, ux 3Ha4eHue u ctpoeHue. Koncrantel macia.

13. Aacop6uus u nuddysus, 3akoHsl Ouka.

14. OcMoc, ero 3Ha4eHUE B KU3HU PACTCHUN, OCMOTHYECKOE J1aBJICHHUE.
15. ITousiTE O BOJHOM MOTEHITHAJIE.

16. IIpoHHUIIaEMOCTH ITUTOILIA3MEBI JUTSI BOJBI, IIOCTYIIJICHHE BOABI B KJIETKY, 3aKOH
Bant-T'odda.

17. IlocTymnnenne BEmECTB B KIETKY ¥ TPOHUIIAEMOCTh LIUTOILIA3MBI.
18. Typrop, miazMoau3, Jernaa3Molin3, 3HaUeHUE B KU3HU PACTCHUH.
19. 3naueHue BOJIbI B )KU3HU PAaCTEHUM, €€ CBOMCTBA.

20. ®opMbI BOJIBI B PACTCHHH, U € (HU3UOTIOTUYECKAS POJTb.

21. TepMoguHaMHUYECKHE OCHOBBI BOJOOOMEHA.
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22. IlornomeHne BOABI PAaCTEHUMEM, KOPHEBAs CHCTEMa KaK OpPraH IOTJIOMICHUS
BOJBI.

23. OcHOBHEBIE IBHATATEIN BOJHOI'O TOKA.
24. CocrosiHue ¥ (GOpMbI TOUBEHHON BOJIBI.

25. Koaddumment 3aBsganus. MepTBoiii 3amac Bojabl. DU3HOJIOTHYECKH CYXHUE
IMOYBHI.

26. KopHeBoe naBneHue, ero 3aBUCMMOCTb OT BHEIIHUX U BHYTPEHHHUX yCJIIOBHUM.
27. Tpancnupanusi, €€ 3Ha4€HHUE B )KU3HHU PACTCHUM.

28. CTpoeHue yCThUIl, X 3HAUCHUE B )KU3HU PACTECHUIA.

29. Buael TpaHCcOUpaIuy.

30. OCHOBHBIE MEXAHU3MBbI, PETYJIUPYIOLIUE YCTBUUHYIO TPAHCIIUPALIHIO.

31. CyroyHas OMHAMHMKA COCTOSIHHSI YCTBUII U €€ 3aBHCHUMOCTb OT BHEUIHUX
YCIIOBUU.

32. Iloka3areny 1 METObI ONPEAEICHUS TPAHCIIUPALIUH.
33. D¢ dexTUBHOCTH UCTIOIB30BAHUS BOJIBI TOCEBOM.
34. OU3M0IOrHYECKHE OCHOBBI OPOILIEHHS.

35. Hcnonb3oBaHue mapaMeTpoB  BOJOOOECIIEYEHHOCTH  pPAaCTEHUH  IpH
IPOrpaMMHUPOBAHUU YPOKAEB.

36. Pouib 3en1€HBIX pacTeHUH U 3HaYeHue mpolecca (poTocuHTE3a

37. JIuct kak opran (oToCUHTE3A.

38. X70poracTel, UX CTPOEHUE U XUMUYECKUN COCTaB.

39. [IurMeHTHI 3€NEHBIX PACTEHUN.

40. XuMHUYECKHE U ONITUYECKUE CBOMCTBA XJIOPOPUILIA.

41. ConHeuHbIN CBET KaK MCTOYHUK SHEPTUU B Mpolecce PoTocuHTesa.
42. Metonpl onpenesienns: OTOCUHTE3a CEIbCKOXO03SIMCTBEHHBIX PACTEHUH.
43. XemuocMmoTuueckas teopus oopazopanuss AT® [1.Murtuena.

44. luknuueckoe u anukinyeckoe porodochopunrpoBanue.

45. CBeroBbIe peakiuu (OoTOCHHTE3A.

46. TemHoBbIe peaknun GOTOCHHTE3a, UK KanbBuHa.

47. PaznooOpazue myteit ¢orocunTeza, C4- myts (mmkn Xeruya-Cneka), myTh
TOJICTSTHKOBBIX.

48. OOTOABIXaHHE.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Brnusinue BHEMIHUX U BHYTpEHHUX (aKTOPOB Ha mpolecc PoToCUHTE3A.
Mertoapl u3ydeHus nokasareneit GoToCHHTE3a.

JIHEBHOM, CyTOYHBIN M CE30HHBINA X011 (HOTOCHHTE3A.

®doTOCHHTE3 U ypOxkKail, MyTH MOBBIIIEHUS TPOTYKTUBHOCTH (DOTOCHHTE3A.
3HayeHue JbIXaHUS B KU3HU PACTECHUM.

['muxonu3. ['eHeTHYecKast CBA3b MEXKIY JbIXaHUEM U OPOKEHUEM.
[IpomexyTOUHbIE TPOTYKTHI JbIXaHUS.

uxn Kpebca u okucnurenbHoe pocdopunupoBaHue.

depMeHTHI IbIXaHUSI.

Teopus okucnenus A.Ilannaauna u A.baxa.

CyOcTpaTtsl nbixaHus. JlpxareabHbld KO3 GUITUEHT.

[TenTo30dochaTHbIN MyTh AbIXaHUS.

['muokcruIIaTHBINA Y Th JIBIXaHUS.

[TornonieHne MUHEPAIBHBIX BEIIECTB PACTEHUEM.

duznosorudecKas pojib MaKpOIJIEMEHTOB.

Du3noa0ruvecKas pojib MUKPOIIEMEHTOB.

[Tornouienue MUHEpaNTbHBIX BEIIECTB PACTEHUEM.

dusunonorudeckas poiib a3ora. Kpyrosopor azora B nmpupoze.
Krnaccuduxarus snemeHToB B pacTeHUsX. OpraHoreHbl U 30JIbHBIC DJIEMECHTHI.

[Tokoit. Bunsr mokost. ®usnonoruueckre 0OCHOBHI OKOs. CroCOObI HAPYIICHUS

" IIPOJJICHUA ITOKO.

69.
70.
71.

JIBr>keHus pacTeHuil. Tponu3mMel U HACTUH.
Poct pacrenuii. @a3bl pocTa KIETKUA U UX PU3UOIOTHYECKAS POJIb.

®utoropmonsl. Bzaumopeiicteue gurorapmMoHoB. OCOOEHHOCTH UX JEUCTBUS

" IIPUMCHCHH .

72.
73.
74.
75.
76.

Tepmoneproan3M CEIbCKOX03SIMCTBEHHBIX PACTEHUM.
doTtonepruoausM pacteHur. OOTONEPUOIUUECKHUE TPYIIIbI PACTEHUH.
DaKTOPbI, PETYIUPYIOLIAE POCT CEIBCKOXO3UCTBEHHBIX PACTECHUM.
MexaHn3Mbl yCTOUYUBOCTH.

Mopo3socToiikocTh pacTeHuii. CriocoObI MOBBIIEHUS] MOPO30CTOMKOCTH.
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77. XonomocTtolkocTth pacteHuil. DuU3M0IO0ro-OMOXUMHUYECKHE HU3MEHEHUS
TEIJI0IOOMBBIX PACTEHUI MPU TOHMKEHHBIX MOJIOKUTEIBHBIX TEMITepaTypax

78. 3UMOCTOMKOCTh pACTEHUN KaK YCTOMYMBOCTH KO BCEMY KOMIUIEKCY
HEOIaronpusITHBIX (PaKTOPOB MEPE3UMOBKHU.

79. 3acyxoycToMuuBOCTh pacTeHui. OCOOEHHOCTH BOJAOOOMEHa KCepodUTOB U
Me30puTOB. JlMarHocTHKa 3aCyX0yCTOHIHMBOCTH.

80. 3acyxo0- ¥ KapOyCTONYMBOCTb.

81. ConeycrolunBOCTh pacTeHui. Tumbl raio@uroB. Bo3MOKXHOCTH MOBBIIICHUS
COJIEyCTOMYNBOCTH.

82. T'a30yCTOMYMBOCTH, PagUOyCTOWYHMBOCTH M YCTOMYMBOCTH pACTEHUM K
UH(EKINOHHBIM OOJIE3HSM U BPEIUTEIISM.

83. ®usnonorus GOpMUPOBAHUS CEMSH, TUIOJOB U APYTUX MPOAYKTUBHBIX YacTeH
pacTEeHUM U IEHO30B.

84. Vcnonb3oBaHue 3HAHUI TO (PU3MOJIOTUU PACTEHUN B Mpolecce OO0ydeHHs
OMOJIOTHH B LIKOJIE.

85. DKCnepuMeHT Mo (PU3NOJIOTHH pACTEHUN B CPEAHEH MIKOJIE.

86. Xapakrepuctuka QakyibTaTUBHOrO Kypca mo ¢u3nojoruud pacrenuii B 9—11
KJIaccax.

87. Meronuka opraHu3alii y4eOHO-HCCIEA0BATEIbCKOM PaboThl 00ydYarOIIUXCs
10 (PU3NOJIOTUH PACTEHUIA.
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