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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heap aucuumiInHbl: GopMUpPOBAaHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUU B o0nacTu (u-
3MOJIOTUH U SKOJIOTUU PACTEHUH.

1.2 Mecto qucuumiannbl B cTpykrype OOII: auctumiraa «OCHOBBI (U3HOJIOTHH B KO-
JIOTUU PACTCHHI» OTHOCUTCS K 4acTH, (POPMUPYEMOI ydacCTHUKaMU 00pa30BaTEIbHBIX OTHOIIIE-
uuii, bioka 1 «/{ucrumiuasl (Moayan)» (b1.B.10). K ucxomHsiM 3HaHUSAM, HEOOXOAUMBIM IS
W3YYCHUS TUCHUTUTHHBI «OCHOBBI (PM3UOJIOTUN U SKOJOTHH PACTCHU», OTHOCATCS 3HAHUS B 00-
JACTH OOTAHMKH, ITUTOJIOTHH, OOIIEH AKOJIOTUH, OOIIel XUMUU U (PU3UKH, OMOJOTHUYECKON XH-
Muu. JlucuMIuinHa SIBISIETCS OCHOBOW JUIsl M3YYCHHS TAaKUX IWCIHILINH, Kak Oworeorpadus,
9KOJIOTHS], OMOJIOTHYECKUE OCHOBBI CEJIbCKOTO XO35HCTBA.

1.3 IncuuniimHa HanpasjeHa Ha ¢popmupoBanue komnerenuuu [1K-1.

- IIK-1. Brnageet cucteMolt pyHIaMEHTaIBHBIX MOHATHHA U 3aKOHOB 3KOJIOTHH, OWOJIOTHH,
XHUMHHU, HAYK O 3eMJI€, MHAMKATOPAMHU JTOCTHXKEHHS KOTOPOU SBIISIOTCS:

o[IK-1.1. JleMoHCTpUpYET 3HaHHME TEOPETUUYECKUX OCHOB Ouoreorpaduu, Mopdonorum,
(U3HOJIOTUM U DKOJIOTHH KUBOTHBIX, PACTEHU U MHUKPOOPTaHU3MOB, YKOJIOTHH YE€JIOBEKa U CO-
[IUATBHOMN IKOJIOTUH;

o [1K-1.4. MHTEpIIpETUPYET MOIYYEHHBIE PE3YNIbTAThI, UCTIONB3Ysl 0A30BBIC TOHSATHS KO-
Joruy, OMOJIOTHN, XUMHUH, HAYK O 3eMIIC.

1.4 [lepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHusi. B pesynbrare uzydyeHus TUCIH-
TJTMHBI CTY/ICHT JIOJDKEH:

- 3HATh:

e cojiepkanne ydeOHoro npeamera «OCHOBBI (PU3UOJIOTHH M DKOJIOTHU PACTCHHI» B COOT-
BETCTBHUH C TPEOOBAHUSIMU 00pa30BATEIHHBIX CTAHAAPTOB;

® OCHOBHBIE TIPOIECCHI PACTUTEIHLHOTO OpTaHu3Ma: (POTOCHHTE3, IbIXaHUE, BOJIHBIN 0OMeEH,
MUHEpalIbHOE MUTAHKUE U JIP.;

® MEXaHU3MBbI Q/IaNTAlIMH PACTEHUN K U3MEHSIOIIMUMCS YCIIOBUSAM CPE/IbI;

e HOBelIIMe pa3pabOTKU M JIOCTH)KEHUS B 00JaCTH (PU3HOJOTUU U KOJOTUU PACTEHUH,
MEPCIEKTUBBI UX UCTIOJIb30BAHUS ISl TIOBBIIEHUS TTPOIYKTUBHOCTU PACTEHUH;

® METO/Ibl UCCIIEJOBAHUS MTPOLIECCOB, MPOTEKAIOIINX B PACTUTEIHLHOM OpPraHU3ME.

- YMeTh:

e periaTh 3aJ1a4M M0 OMPEACTICHUI0O OCHOBHBIX (PU3UOJIOTHYECKUX BEITUYHH;

e 13y4yaTh JUHAMHKY (DU3HOJIOTHYECKHX IMPOIIECCOB B OHTOTCHE3€ PACTCHHM, CYTOUYHBIE
PUTMBI ATHX MPOIECCOB, BIMSIHIE Ha HUX IKOJIOTMYECKUX (PaKTOPOB;

® CXeMaTUYeCKH HM300pakaTh M3y4aeMblii OOBEKT M CHa0XKaTh €ro COOTBETCTBYIOIIUMU
MO/AMHCSIMU;

® CaMOCTOSITENIPHO paboTaTh ¢ y4eOHOU nuTepaTypoii (yueOHUKaMu, aTiacaMu, OMpe/en-
TEJSIMH);

® CHCTEeMAaTH3UPOBATh 3HAHUSA O PACTUTEILHOM OpTaHW3MeE, MOJTY4YEHHBIE MPU W3yYEHUU
Hay4HOU JIUTEPATYPBHI;

® IPUMEHATh METOJbl MHUKPOCKOTHPOBAHUS TPHU HM3yYEHUH (UUOJIOTHU PACTUTEIHLHON
KJIETKH;

® BRIOMpATh ONTHUMAJBHBI METOJ] aHaJIM3a PACTUTEIHHOTO OOBEKTA, UCIOIB3YsI COOTBET-
CTBYIOIIIHE TPHOOPEI.

- BJIaJIeTh:

© 0a30BBIMH TPEACTABICHUSIMHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX M COBPEMEHHBIX JOCTH-
KEHUSIX (PU3MOTIOTUU U SKOJIOTHH PACTSHHIA;

® COBPEMEHHBIMU METO/IAMH HMCCIICIOBAaHUS U TIOMCKa HHPOpMAIHK O XojAe (pu3nonornye-
CKHX MPOIIECCOB B PACTUTEIIHLHOM OPTaHU3ME;

1.5 O6masi Tpy10eMKOCTh THCIUIIMHBI COCTaBIISIET 3 3a4eTHBIX enuHuIb (108 gacos).



1.6 O0beM AMCUUMNIMHBI M BU/IbI Y4eOHOM JeATeIbHOCTH

O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl (0ouHasi (popma 00ydeHus1)

Bun yueOHo# padoThl Bcero yacosn Cemectp 4
OO01mas Tpy10eMKOCTh 108 108
AyaUTOpHBIC 3aHATHS 64 64
Jlexuun 24 24
JlaGopaTopHbIie paboThI 40 40
CamocrositenbHas paboTa 44 44
Bus uTOroBoro KOHTposIs: 3auer 3auer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 YuyeOHo-TeMaTHYeCKUii IUIaH (o4Has (popmMa 00ydeHus )

AyAUTOpHBIE 3aHATHS Camocro-
HaumenoBanue

Ne Bceero | Jlekuun | JlaGopaTopHbie | grebHan
TeM (pa3zeioB) SARSITHSI paGoTa

1. | Pazgen 1. Beenenue. 2 - - 2

2. | Pa3gen 2. ®usunonorusi pacCTUTEILHON 12 2 4
KJIETKH.
Tema 1. KiteTka kak ocMOTHYECKas CH- 6
cTema.

3. | Pa3men 3. BoaHbli peskxuM pacTeHUH. 14 2 6
Tema 2. Pactipenenenue u popmbl BOJIbI 2
B KJICTKE M B opraHusmMe. BogHbiii 6a-
JIAHC PaCTCHUH.

Tewma 3. [locTymiienne u nepeaBuKeHne 2
BO/IbI IO PACTEHUIO.
Tema 4. du3nonornyeckrue OCHOBEI 2
YCTOWUYMBOCTH PACTEHHUH K 3aCyXe.

4. | Paznen 4. YriepogHoe MUTaHUE pacTe- 18 6
Hui. POTOCHHTES.
Tema 5. CyurHocTh, MacIiTadbl ¥ KOC- 2
MHYECKasi poJib Tporiecca poTocuHTE3A.
Tema 6. [IurmenTsl nHcTA.

Tema 7. OTOCHHTE3 KaK COUETaHUE 2
CBETOBBIX M TEMHOBBIX PEeaKLUi.

B~ b

5. | Pazgen 5. MunepanbHOe MUTaHHUE pac- 8 4
TEHUM.
Tewma 8. [TouBa KaK UCTOYHHK MUTA- 2
TEJIbHBIX BEILECTB.

Tewma 9. [TornonieHne MuHEpaIbHBIX
AIIEMEHTOB PACTEHHUEM.

Tema 10. [lutanue pactenuii a30Tom. 2

6. | Pa3gen 6. [IpeBparnieHre opraHUIeCKHX 2 - - 2
BEIIECTB B PACTUTEIILHOM OpPTaHU3Me.

7. | Pa3nen 7. Jlpixanue pacteHuid (OHoIo- 20 6
THYECKOE OKUCIICHUE).
Tema 11. CynmiHOCTb ¥ pOJIb JbIXaHUS B 2 8
JKU3HU PACTECHUM.

Tewma 12. JIpixanue u OpoxeHue. Bzau-
MOCBSI3b JBIXaHUS U OPOKCHHUS.

Tewma 13. [Tyt nprxatenpbHOr0 oOMEHa. 4




8. | Pa3nmen 8. Poct u pa3zButHe pacTeHUM. 6
Tema 14. PocT KJI€TOK Kak OCHOBA pocTa -
MHOT'OKJIETOYHOT'O OpraHu3Ma.

Tema 15. ®UTOropMOHBI KAaK OCHOBHBIE 2
PETryJATOPHI IPOLIECCOB POCTA U Pa3BU-

THUS.

Tema 16. ITepuoguunocts pocta. Pu-

3MOJIOTHYECKasl IPUpPOa ITOKOS pacTe-

HUU.

Tema 17. Pa3Butue pacrenuii. Kpure- 2
pHUU PA3BUTHUSL.

9. | Pa3nen 9. J/IBmkeHue pacTeHU. 2 2
Tema 18. ITonsiTve 0 IBM>KEHUU pacTe- 4
Hull. CrocoOs! aBmxeHus. Hactuu.

Tponusmel.
10. | Pa3nmes 10. YcTOWYMBOCT pacTeHUH K 2 6
HeOJIaronpusATHEIM (hakTopam Cpeibl.
Tema 19. Bugsl ycroitunBocTu. YcCToii- 6
YUBOCTh KaK INPU3HAK, 3aJ0KEHHBIH B
HACJIEJICTBEHHON OCHOBE.
WTOroBp1i1 KOHTPOJIL — 3a4ET
UTOro 108 24 40 44
HNuTepakTHBHOE 00yUYeHHe O JUCHUIINHE
Ne HaumenoBanue Bun ®opma Kou-
TeM (pa3esioB) 3aHf- HHTEPAKTHBHOI'Q BO
THS 3aHATHSA 4yacos
1. | Pa3nen 3. BonHblil pexXuM pacTeHHH. JIb JlaboparopHoe 3a- 2
Tema 2. Pacnpenenenue u ¢opmbl BOJABI B HATHUE C METOIaMU
KJIETKE U B opranusme. Bonuebiil OanaHc pac- WHTEPAKTUBHBIX
TEHUH. bopm
Tema 3. [loctymienne u nepeaBUKEHNE BOJIbI
110 PaCTEHHUIO.
2. | Paznen 4. YrneponHoe NUTaHHE PACTEHUM. JIb JlaboparopHoe 3a- 2
PoTocHuHTE3. HATHUE C METOJIaMU
Tewma 6. [IurmenTs! HCTA. WHTEPAKTUBHBIX
Tema 7. D@OTOCUHTE3 KaK COYETAHUE CBETO- bopm
BbIX U TEMHOBBIX PEaKIuil.
3. | Pa3zgen 6. Jlpixanue pacteHuil (Omosiorude- JIK JIeknusa ¢ MmeTona- 2
CKOE OKHCIICHHE). MU UHTEPaKTUBHBIX
Tema 12. Jlpixanue u OpokeHue. Bzaumo- bopm
CBSI3b JIbIXaHUS U OPOKEHUSI.
Tema 13. [1yTu apIxarenbHOro oOMeHa.
4. | Pazgen 6. Jlpixanue pacreHuit (Omonormdye- JIb JlaboparopHoe 3a- 2
CKO€ OKHCIICHHE). HATHE C METO/IaMU
Tema 12. Jlpixanue u OpoxkeHue. Bzaumo- MHTEPAKTUBHBIX
CBSI3b JBIXaHUS U OpPOXKEHUS. bopm
Tewma 13. [Tyt nprxatenbHOr0 oOMEHa.
5. | Pa3gen 7. Poct u pa3BuTHE pacTEHUIA. JIb JlaGopartopHoe 3a- 2

Tema 15. ®uTOropMOoHbBI Kak OCHOBHBIE PETY-
JIATOPBI POLIECCOB POCTa U Pa3BUTHUS.

HATHE C METOAAMU
HWHTCPAKTUBHBIX




Tema 17. Pa3Burtne pacrennii. Kpurepuu pas- dbopm
BHUTUAL.
UTOro 10

3 COAEP)KAHME TEM (PA3/EJIOB)

Pa3zgen 1. Beenenue.

Mecto ¢u3nonoruu pacTeHuil B cucteme Hayk. Dusnonorust pacTeHHi Kak Hayka O Ipo-
1eccax, MPOTEKaroIIUX B pAaCTUTEILHOM OpraHu3Me. 3ajauu Gu3noaoruu pacreHuil. Teopernye-
CKasl U MPaKTU4eCKas 3HAUMMOCTh (PU3HOIOTUN pacTeHuil. OU3NOIOTHS PACTCHUN KaK HaydHas
OCHOBa 3emiieienusl. JuanekTnueckuii moaxo/; — OCHOBA MIPABUIILHOIO TOHUMaHUS (GU3UOIOT MU
pacTUTENBFHOTO OpraHu3Ma. B3amMOCBs3b BceX (PU3MOJOTHUECKUX IPOLECCOB B OpraHHU3Me.
Oco0eHHOCTH CTPYKTYPBI M METa00IM3Ma PACTCHHI 110 CPAaBHEHUIO C KUBOTHBIMHU. CHHTETHYE-
CKHE CIIOCOOHOCTH PACTECHUM.

Pa3nes 2. ®u3nosnorus pacTUTEIbHON KJIETKH.

Tema 1. Kiterka kak ocMOTHYECKasi CHCTeMA.

Knerka kak CTpyKTypHas ¥ (PU3HOJIOTHYECKAsl SIMHHIIA PACTUTEIBHOTO OpraHu3Ma. XHUMH-
YECKHI COCTaB M OCHOBHBIE CBOMCTBA LIUTOIIA3MBL: BA3KOCTb, 3JIJACTUYHOCTD, BMKeHuE. [{uTo-
I1a3Ma Kak KoJUIOMHasi cucTeMa. 3HaueHUE CBOMCTB LIMTOIUIA3Mbl B IIPOLIECCE B3aUMOJEHCTBUS
pacreHuii co cpenoul. IIponmmaemocts muroruiasmsl. IlnasmanemMma m tonomnact. IlepeHoc
MOHOB uepe3 MeMOpany. Teopuu MpOHUIIAEMOCTH UTOIIIa3Mbl. [10CTyIIIeHHE HOHOB B BaKyOJIb.

[TocTyrieHne Bosbl B pacTUTENbHYIO KIeTKy. Auddysus. IlonsaTie Xumuueckoro noTeHu-
ana. Ocmoc. OcMmoTHueckoe naBieHue. PactuTenbHas KileTka Kak OCMOTHYecKas cuctema. SIB-
JIEHHME TUIa3MOJIM3a U Typropa. Meroasl H3MepeHusi OCMOTUYECKOTO aBiieHus. Bennunna ocMo-
TAYECKOI'O JABJIEHUS y Pa3HbIX YKOJIOTMYECKUX Ipynn pacTteHuid. Boausi norenuuan. Typrop.
TypropHoe naBnenue. JlaBnenue HaOyxaHus. VI3MeHeHHE OCMOTHYECKHX IOKa3aTeleil B 3aBU-
CUMOCTH OT HACBILICHUS KJIETOK BOJOM.

Pa3nes 3. BogHblii pe:kuM pacTeHui.

Tema 2. Pacnipenesienue u (popMbl Boabl B KjleTKe U B opraHuzme. Boanblii 0asanc
pacTreHuii.

CrtpyKTypa U cBOWCTBa BOJIbl. 3HAUEHUE BOJbI B KU3HEIEATEIBHOCTH pacTeHuil. Pactipene-
JeHue ¥ (popMbl BOJIBI B KJIETKE U B opranusMe. Boaublil GanaHc pacteHuil.

Tema 3. [locTyn/ieHne ¥ NepeaABUKeHNE BOABI 10 PACTEHMIO.

[Toctyruienne Boasl B pacteHue. KopHeBas crucreMa Kak OopraH IOIVIOIIEHHs BoJbl. Bepx-
HUW ¥ HWKHUW JBUTaTelId BOAHOTO TOKA B pacTeHUH. ['yrranms u «uray» pacteHuil. Kopaesoe
JIaBJIEHHUE, €ro BeIMUYMHA. [ UIOTe3bl, 0OBACHAIONINE MEXaHU3Mbl KOPHEBOTO JaBiieHus. BiusHue
BHEIIIHUX YCJIOBUM Ha NOCTYIUJIEHUE BOJABI YEPE3 KOPHEBYIO CUCTEMY.

HcnapeHne BoAbl pacTeHUSAMHU — TpaHcnupanus. CTpoeHue IHucTa Kak opraHa TpaHCIUpa-
uuu. Ycrbuna. CTpoeHUe YCThUIL Y OJJHOJOJIBHBIX U IBYJIOJIBHBIX pacTeHHl. MeXaHu3M JBUKE-
HUs YCTBUL. Y CTBUYHAA U KYTUKYJIApHAas TpaHCHUpanuu. EQUHULBI H3MEPEHUS TPaHCIIUPALIMHY.
Metoapl u3yueHus: paboThl YCTBUUHOTO anmapaTa. BiausHue yciaoBuii cpeipl Ha TpaHCIIHPALHUIO.
CyTOouHBI! X0[ Mpo1iecca TPAHCIUPALUH.

[lepenBuxenue BobI MO pacTeHUto. llepenBrkeHre BOJbI 10 COCYI0B KOpHA. ATIOIUIACT U
cUMILIacT. DHJoJepMa Kak (uznonorudeckuit 6aprep. CKOpOCTh MEpeBUKEHUSI BOABI Y pa3-
HbIX pacteHui. Teopus cuennenus /lukcona.

Tema 4. ®u3n0J0rHYEeCKHE OCHOBBI YCTONYMBOCTH PACTEHHUI K 3acyxe.

DU3NOIOTUYECKHE OCHOBBI YCTOMUMBOCTH pacTeHH K 3acyxe. ATMocepHas U TOYBEHHas
3acyxa. Bogublil nedunur, BpeMeHHOe U IiryboKkoe 3aBsiiaHus. OU3NOIOrHUEcCKUe U OMOXUMU-
YecKue M3MEHEHHs] pacTeHHH MpH reperpeBe U 00e3BOKMBaHUU. BonHbIM 0OMeH y pacTeHuit
Pa3HBIX AKOJOTHUYECKUX TPYII: TUTPOPUTHI, Me30(PUTHI, KCepoPUTHL. 3aCyX0yCTOHYMBOCTh pac-
tenuit. Kcepomopdnas ctpykrypa. [Ipasmno B.P. 3anenckoro. U3menenne 3acyxoycTOMIMBOCTH
pacTeHuii B oHTOreHese. Kputuueckue nepuossl.

Pasznea 4. YriepoaHnoe nuranue pacreHuii. ®oTocuHTe3.



Tema 5. CymHocTh, MacIITadbl M KOCMHYECKasi POJIb Nponecca POTOCHHTE3A.

Pa3zputue yuenust o ¢porocunrese. CylHOCTb, MacIITaObl U KOCMHUYECKas poJb Ipolecca
¢dorocunTesa. CTpoeHue TUCTa Kak opraHa (poTocuHTe3a. XIJIOpOIIacThl, UX CTPYKTypa U POjb B
npoiecce pOTOCHHTE3A.

Tema 6. [lurmeHnTsl JucTA.

[TurmenTs! nucra. Xnopouiuiel, UX TUIBL, XUMUYECKas CTPYKTypa, paclpoCTpaHEHHE B
pacTUTeNIbHOM MHUpe. XUMHUYECKHMe U (u3ndeckue cBoiictBa xyopodumuia. KaporuHouasl u
(UKOOMIIMHBL, UX XUMUYECKOE CTPOCHHUE, CIIEKTPbI MOTJIOUICHUS, (PU3UO0TI0rUYecKast pOb.

Tema 7. ®oTOCHHTE3 KAK COYeTAHHE CBETOBbIX U TEMHOBBIX peaKIMil.

@DoTOCHHTE3 KaKk cOUYeTaHHE CBETOBBIX M TEMHOBBIX peakuuii. CBeroBas ¢asza poTocuHTE3A.
®otopusznueckuit 3ran. CHHIIIETHBIA U TPUIUICTHBIA YPOBHU BO30YKIEHHUSI MOJEKYIBI XJIOPO-
¢wna. PoTOCUHTETHYECKAs €ANHULIA.

®doroxumuueckuit 3tan ¢orocuutesa. [lorstue o gorocucremax. [lukamueckoe U HEIUK-
anueckoe ¢porodochopunupoBanus. Poronu3 BoAbl U BblaedeHUE Kucnopoaa. CompsbkeHue
TpaHCHOPTa IEKTPOoHOB 1 oOpazoBanne AT®. [TpoaykTsl (HOTOXMMUYECKOTO 3Tana (GOTOCHHTE-
3a.

TemuoBast ¢asza ¢orocunTe3a. DOTOCHHTETHUECKUN IMKJI YCBOSHHS YIIEeKUCIOThl — C-3
nyTh (ukn KaneBuna). OOpa3oBaHue KOHEUHBIX MPOIYKTOB (hoTocuHTe3a. C-4 myTh POTOCHH-
te3a (uuka Xerdya — Ciaka — Kaprimnosa). Oco6eHHOCTH (POTOCHHTE3A 110 TUITY TOJCTSIHKOBBIX.

dotoabixaHue. DBOIIOIMS (HOTOCUHTE3A: XEMOCUHTE3 U (POTOPETYKIIUS.

Okonorust GporocuHTe3a. XpoOMaTHUYECKash aanTalis MOPCKHX Bojopocieil. JIHeBHOH X011
¢dorocunTe3a. PoTOCUHTE3 U ypOXKail.

Pa3zpnen 5. MunepajibHOe MUTAHHE PACTEHUI.

Tema 8. IlouBa KaKk HCTOYHHMK NNUTATEJIbHBIX BeLIECTB.

HcTtopust u3yuyeHuss MUHEPAIbHOTO (KOPHEBOT'0) MUTAHUSI PACTEHUI. DJIEMEHTHI, BXOASILNE
B COCTaB PacTUTENILHOTO OPraHM3Ma, UX 3HaueHHe. MeTo/Ibl HcciaeloBaHus MOTpeOHOCTel pac-
TEHHUU B DJIEMEHTAaX MUTaHUA. Y PABHOBEUICHHBIE PACTBOPHI. SBIeHME aHTaroHusma HOHOB. Du-
3MOJIOTHYECKAs POJIb MAKpO- U MUKPOIEMEHTOB B )KM3HU pacTeHui. OU3HOIOTHYECKHE HApy-
IIEHUsI, BOSHUKAIOIINE IPU HEAOCTAaTKE WIN N30BITKE OTAEIBHBIX JJIEMEHTOB.

[TouBa Kak MCTOYHMK MUTATENIBHBIX BellecTB. [InTaTenbHble BeEecTBa OYBBI U UX YCBOsIE-
MOCTb. 3HaU€HHE OOMEHHBIX HOHOB B MMTAaHUU pacTeHuil. Bnusnue pH nouBsl Ha ycBOeHUe nu-
TaTEJIBHBIX BELIECTB U POCT PACTUTEIBHBIX OPraHU3MOB. 3HAUEHUE NTOYBEHHBIX MUKPOOPTaHU3-
MOB. MuKOpHu3a 1 ee posib B IUTAaHUH pacTeHUi. [IouBEeHHBIN MOMIOMAMNNA KOMIUIEKC. Poib
KOPHEBBIX BBIJICJICHUI B YCBOEHUH BEILECTB.

Tema 9. Iloryomenue MUHePAJBbHBIX 3JIEMEHTOB PACTEHHEM.

KopHeBas cuctema xak opra MOIJIOIIEHUS] MUHEpalbHbIX BemecTB. OOmas u padouas aj-
copOupyroIIMe MOBEPXHOCTU KOpHS. [laccuBHOE M aKTUBHOE MOCTYIJICHUE BEIIECTB B KOPHEBYIO
cucremy. [loctymnenue coneil B cBOOOAHOE MPOCTPAHCTBO KOpHSA. 3HAUEHUE MPOIIECCOB ajl-
copOIMH MpH MOCTYyIUIeHUH coiel. [lyTu nepeaBukeHus BeecTB 10 cOCyn0B KcuieMmbl. Cum-
IacT u anomiact. JlansHuii U OMKHUN TpaHCTIOPT MOHOB. KpyroBopoT MUHEpAIbHBIX AJIEMEH-
TOB B pacTEHUH (PEYTUIIU3ALMS).

Tema 10. IlnTanue pacreHunii a30Tom.

IIntanne pacrenuit azorom. Ou3noIOrHYecKas posib a30Ta. Y CBOCHHE PACTEHUSIMU CBS3aH-
HOTro a30Ta. AMMHMaK U HUTpaThl KaK UCTOUYHUK NMUTAaHMs a30ToM. [lyTn BoccTaHOBIEHHS HUTpa-
TOB B pPacTE€HUU. YCBOCHHE MOJICKYIAPHOTO a30Ta. OCOOCHHOCTH THUTAHUS a30TOM OOOOBBIX
pacrenuii. HecumbuoTnueckre u cuMOMOTHYECKHE a30TOPHUKCATOPhl. MexaHu3M a30TO(HKCa-
uu. PacTeHus ¢ yKIOHSIOMMMCS TUIIOM a30THOTO MHUTAHHUS: Mapa3uThl, MOJIyNapa3uThl, Hace-
KOMOSI/IHBIE.

DU3NOTOTUYECKHE OCHOBBI MPUMEHECHHS yI0OpEHUN.

Pa3nes 6. IIpeBpamienne OpraHn4ecKuX BeleCTB B PACTUTEJILHOM OpraHHu3Me.

[TonsTHe 06 0OMeEHe BelecTB. YTIeBOAbl, UX (PU3NUOIOrHUYECKas pOJIb. DTallbl IPEBPAILECHUS
YIJIEBOJOB B IIPOLIECCE PA3BUTHUS PACTCHUM.
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A3zoTHBII 00MeH B pacTeHusx. [Iporieccbl aMUHUpPOBaHUS, IEpEaMUHUPOBAHUS, €3aMHHHU-
pPOBaHUS U JeKapOOKCHUIMPOBAHHUSI.

Jlunuael, ux Qusnonornveckas poib, cBoiicTBa. KuciaoTHoe ymcio, HOoQHOE YMCIIO, YHCIO
OMBUIEHHUA. DTanbl CHHTE3a )KUPA B PACTUTEIIBHON KIIETKE.

Oprannyeckue KUCIOTHI, UX (Gu3nonorunyeckas posnb. OOpa3oBaHHe U B3aUMOIIPEBPAIICHUE
OpPraHUYECKUX KHUCIIOT.

IlepenBuKeHUE OPraHMYECKUX BEUIECTB II0 PACTEHUIO. BHYTPHUKIETOYHBIM TPaHCIOPT,
ME)KKJIETOUHBIN MMapeHXUMHBIM TPaHCIOPT, (PIO3MHBIN TpaHCOpT. BiusHue BHEMIHUX YCIOBUI
Ha MepeIBMKEHNE OPraHMYECKUX BEIIECTB 10 ¢uioaMe. MexaHn3Mm (hJI03MHOTO TPaHCIIOPTA.

Paszgea 7. [ibixanue pacteHuii (0MoJiorn4eckoe OKUCJIeHne).

Tema 11. CymiHOoCTb ¥ POJIb AbIXaHMS B JKU3HU PACTEHMI.

CyIIHOCTb U POJIb ObIXaHUS B KU3HU pacTeHuil. IHTeHcuBHOCTh apixanus. CyOcTpathl Jbl-
XaHWUSI, TBIXaTEIbHBIN KO (UIIUEHT.

Tema 12. /Ipixanue u 6Opoxxenue. B3anmocBsi3b AbIXaHUS U OpOKeHUS.

OxucnIUTENbHO-BOCCTAaHOBUTENBHBIE Tporiecchl. Paboter A.H. baxa u B.U. ITannaguna mo
Teopun Ouonornyeckoro okucieHus. bposkenue. B3aumocBsi3p npixanus u OpoxeHus. Dep-
MEHTHbBIE CUCTEMBI JIbIXAHHUS.

Tema 13. IlyTu AbIXaTeIbHOT0 00MeHA.

[Tytu nerxarenpHOro oOMeHa. JluxoTomuueckuid (TIMKOJIUTHYECKUN) MyTh: aHadpoOHas da-
3a (rMKoMHM3) ¥ a’poOHas (aza (LUK TPUKAPOOHOBBIX KHCIIOT, 3JICKTPOHHO-TPAHCIOPTHAS
1ICTIh ).

AnoTtoMuyeckuit (meHTo30ocdaTHblil) MyTh TbIXaHUS.

OxucnurensHoe docopmmpoBanue. [IyHKTHI conpspkenus (oopaszoBanust ATD). Xemuo-
cMOTHYecKasi Teopust Muruesia.

Bnusiaue (hakTopoB BHEIIHEH Cpeibl Ha TPOIIECC IbIXaHHS.

Pa3nea 8. Poct n pazBuTHe pacTeHuni.

Tema 14. PocT K/1€TOK KaK 0CHOBA POCTa MHOTOKJIETOYHOI'0 OPraHU3Ma.

[Tonsitue o pocre pacrenuit. Kputepun pocra. OTianune pocta pacTeHHI OT pOCTa KUBOT-
HBIX opranu3mMoB. PocToBble koppensauuu. [lonstue o nonaspHoctu pacteHuil. CnocoOHOCTH pac-
TEHUH K pereHepanuu.

PocT kieTok kak OocHOBa pocTa MHOTOKJIETOYHOro opranusma. @asel pocta kietok. Oco-
OEHHOCTH poCTa PacTUTENBHBIX OpraHu3MoB. bombias kpuas pocra Cakca. Tumsl pocta opra-
HOB pacTeHHil. OcOOEHHOCTH MPOPACTAHUS CEMSH.

Juddepenumanus kneTok 1 TkaHed. TOTUNOTEHTHOCTD KieToK. KynabTypa U30I1MpOBaHHBIX
KJIETOK M TKaHed. Vcrnosnbp3oBaHue ee B CeNEKIMH U OMOTeXHOJOrHH. ['mOpuausanus KIeToK.
['ennas unxenepus. ' unoreza bonnepa o cucreMe MOPPOreHETHUECKUX «TECTOBY.

Tema 15. ®UTOropMoHbI KAK OCHOBHbBIE PeryJsiTOPbl NPOLECCOB POCTA U Pa3BUTHS.

@UTOrOpMOHBI KaK OCHOBHBIE PETYIISITOPBI IIPOLECCOB POCTA M PA3BUTHSI. AYKCUHBI: UCTO-
pHs OTKPBITHS, 00pa3oBaHNE, XUMHUYECKHI cOCTaB, (pU3noI0orndecKas pob.

['n60eperuInHbL: UCTOPUS OTKPBITHS, XMMUYECKUN COCTaB, 00pa3oBaHue, (PU3UOIOTHUECKas
posb. CXOACTBO U OTIMYHKE C IEHCTBUEM ayKCUHOB.

LIMTOKMHUHBI: UCTOPUSI OTKPHITUS, 00pa3oBaHHe, XUMUYECKUN COCTaB, (pHU3HOIOrHYEcKast
pOJIb.

[TpupoaHble HHTUOUTOPBI POCTA: STUIIEH, A0CIIM30Basi KUCIIOTA, KyMapHH.

MexaHu3M peryiasTopHOro neicTBus (puroropmoHoB. B3anmopeilicTBue ropMOHOB pocCTa.
[TpumeHeHne GUTOrOPMOHOB B MPAKTUKE PACTEHUEBOJICTBA.

BinsHMe BHENIHUX YCIIOBHI HAa pOCT pacTeHnid. PUTOXpPOMHAs CUCTEMA.

Tema 16. IlepnoanyHocTs pocta. PU3n0I0rMYecKasi NPUPOAA MOKOSI PACTECHMI.

IIlepnonnunocTs pocta. @u3nonorudeckas NpUpoaa MOKOs pacTteHui. Bunabl nokos. Pery-
JSUS IPOLIECCOB MOKOS.

Tema 17. Pazutue pacrenuii. Kpurepuu pazpurus.

PazBurtue pacrenuii. Kpurepuu pazputus. CooTHOLIEHHE TPOLIECCOB pocTa U pa3Butus. OH-
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toreHe3 pacteHnid. Knaccudukanus stanos passurusa M. X. Yaitnaxsna u U.B. Muuypuna. Mo-
HOKapIHM4YecKue U MoluKapnuyeckue pacrenuil. Ilonstue 06 opranorenese. JTanbl OpraHoreHe-
3a. CTapeHne Kak HeOOXOUMBII JTal OHTOreHe3a PACTeHWH. DTarbl cTapeHus. Teopusi HUKIH-
4eCcKoro crapenus u omosioxkenus pactenuil H.I1. Kpenke.

Peryssinus mpoueccoB pa3BUTHs pacTeHUs. BiusHue BHEIIHUX YCIIOBUM HA CKOPOCTb pa3-
BuTH. SpoBuzanus u ¢doronepruoausM. Poib ¢uroxpoma B BOCHPUATHH (OTONEPHOAUUYECKON
peakuuu. ['opMOHanbHas KOHUENLKS LBETCHUA. [ MIIOTE3a 0 HAIMYMU TOPMOHA LIBETCHUS — aH-
TE3HHA.

WuTterpamus (U3NOIOTHUECKUX TPOLECCOB M €€ CBA3b C MPOJYKTHBHOCTBIO PACTCHUH.
Kynbrypa kinetok u TkaHell. Mcnonp3oBaHue ee B CeleKUUMU U OMOTeXHOIOruu. [ 'ubpuanzanus
KJICTOK. | eHHas MHXKEeHepHs.

Pazngen 9. /IBuskeHune pacTeHuii.

Tema 18. IlonsiTue o 1BU:KeHNHU pactennii. Cnocoonl nBuxkennsi. Hacrun. Tponusmel.

[Tonstue o apwxkenuu pacreHuil. CriocoObl aBmkeHus. Takcucel. Tpomu3Mel M HacTUU.
['eoTpornusm, THAPOTPOITU3M, POTOTPOITU3M, XEMOTPOIH3M, adPOTPONH3M, TUTMOTpoIu3M. Do-
TOHACTUH, TEPMOHACTUH, HUKTUHACTUH, CEICMOHACTUH, aBTOHACTUU. Du3nonorudeckas npupo-
Jla pOCTOBBIX JBMKEHUH. 3HaU€HHE TOPMOHOB B OCYIIIECTBIICHUU JABM)KEHUN Y PACTEHUH.

Pazgen 10. YcroiunBOCTh pacTeHHid K HEOJIAroNPUATHBLIM (hakTOpaM cpeabl.

Tema 19. Buabl ycToiiYuBOCTH. YCTOMYHBOCTh KAK NMPHU3HAK, 32J105KeHHbIN B HacJIe/l-
CTBEHHOH OCHOBe.

[Tonsitue 06 ycroitunBocTH pacTeHuid. Bunbl ycToiunBOCTH. Y CTONYMBOCTh KakK MPHU3HAK,
3aJI0’KEHHBIN B HACJIEICTBEHHOU OCHOBE.

KapocroiikocTs pactennii. CriocoObI afanTalud pacTeHUH K MEPErpeBy.

Xono10cToMKOCTh pacTeHui. Hapyienre oOMeHa BellecTB Kak OCHOBHAsI PUYKHA THOeNn
TEIUIOTIOOMBBIX PACTCHUM MPU MOHUKCHHON TeMITepaType.

Mopo3zoycToitunBocTh pacteHuil. [IpuuuHbl THOETN pacTeHUi MpU OTPULIATEIBLHON TeMIle-
patype. 3akaquBaHHE PACTEHUN Kak oOparumoe (Pu3noiormdeckoe mpucrnocoodsienne. PaboTel
H.A. MakcumoBa u M1.11. TymanoBa. ®a3bl 3aKanuBaHus.

3uMocTolKocTh pacTeHui. IlpuumHbl TMOEnM pacTeHHi OT HeOJIaroNnpHUSATHBIX 3UMHHUX
yClIOBMii. BelpeBanue, BBIMOKaHUE, BBIMMPAHUE PACTCHUM.

ConeycroitunBocTh pacteHuil. [IpuunHbI MOBpeXAEHUNH U TMOETN pacTeHUH OT BBICOKOU
KOHIIEHTpauuu coneil. 'anogursl, ux tumnsl. [oBblmeHNEe YCTOHUMBOCTH PACTEHUN K 3aCOJICHUIO
ITOYBBI.

["a3oycToitunBOCTh pacTeHuil. HapyiieHne oOMEHHBIX MPOLECCOB Yy pacTeHUil Npu jaei-
CTBUM TOKCUYHBIX I'a30B.

Y CcTOHYMBOCTD pacTeHuil K OHonornyeckuM QaxkTopaM BHeIIHeH cpezbl. [lpuunnel Oones-
HEl pacTeHU W B3aMMOOTHOIICHHMs Mapa3uTa U pacTeHus. MexaHu3Mbl BO3JICHCTBUS IapasuTa
Ha pacteHre OU3nOoIOrus 3alUTHBIX pEeaKUi pacTeHUN. MeXaHUu3MBbl 3alUTHI.

4 METOANYECKHUE PEKOMEHJIALIUU (YKA3ZAHUSA) VIS CTYAEHTOB
O U3YYEHUIO JTUCHUIIJIMHBI

HpI/ICTyrIaﬂ K I/I3yquI/II-O JUCHUIIIINHBI, HCO6X0)II/IMO B HepBYIO 0qepem> O3HAKOMUTHBCS C
coJiepkaHueM paboueit mporpammbl. B kypce (QU3MOIOTHM U IKOJIOTUU PACTEHUN H3ydaroTCs
3aKOHOMEPHOCTH M MEXaHU3MBbI (DH3MOJIOTHYECKUX TMPOIIECCOB PACTUTEIHLHOTO OpPraHU3Ma, Jie-
JKalIUX B OCHOBE UX KU3HENEATEIbHOCTU. 3HAUUTEIIbHOE BHUMAHUE YJEISETC BOMPOCaM pPery-
JSAMA OOMEHa BEIIECTB, YKOJOTHUYECKUM acTeKTaM, a TakyKe B3aUMOCBS3H (DHU3HOJOTHUECKUX
MPOLIECCOB, CO3JaHUIO0 LIETTOCTHOTO MPEACTaBICHUSI O PACTUTEIHHOM OpraHu3Me, T.€. YaCTHbIE
BOIPOCH! (DU3UOJIOTHH PACCMATPUBAIOTCS KaK MPOSIBJICHUE OOMEONOIOTHUECKIX 3aKOHOMEPHO-
CTEH.

OnHoit u3 GhopM opraHu3aluK y4eOHOU JACSITSIBHOCTHU SIBISETCS JIeKyus, IMEIOIIas 1eJIbI0
naTh CI/ICTeMaTI/IBI/IpOBaHHBIe OCHOBBEI Hay‘IHbIX 3HaHI/If/'I 110 AUCLIUITIINHE.

[Ipy m3ydeHuu u MpopabOTKE TECOPETUUYECKOTO Marepuaja HeoOXOAMMO: TOBTOPUTH 3a-
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KOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHITUU MaTepual U JOMOJHHUTh €ro ¢ y4eTOM PEeKOMEH-
JIOBAaHHOM MO TAHHOW TeME JINTEePaTyphl; IPU CAMOCTOSTEIILHOM U3YYEHUU TEOPETHUECKON TEeMbI
c/IeNaTh KOHCIIEKT, HCIIONb3Ysl PEKOMEHIOBAHHYIO JIUTEPATYPY.

[Tpu M3yyeHUH TUCHUIUIMHBI CTYJIEHTaM MPUBUBAIOTCS YMEHHS U HABBIKU OINBITHUYECKOM
paboThI C )KUBBIMU PACTEHUSIMU. JTO OCYIIECTBIISIETCS B XOE 1a00OPAmopHO20 NpaKmuKyma.

[Ipexae yeM NpUCTYNUTh K BBIMOJIHEHHIO J1a00paTOPHBIX paboT, a TaKKe MPHU MOATOTOBKE
K KOJUTOKBUYMaM, HEOOXOJMMO OCBOUTh TEOPETHUECKUI MaTepuai, KOTOPBIHA U3JIaraeTcs B XoJ1e
JICKIIMOHHOTO Kypca, MPOaHAIU3UPOBATh PEKOMEHIOBAHHYIO JIUTEPATYypy, Jeias Ipu 3TOM KOH-
CHEKTHI MPOYUTAHHOTO WIIM BBIMUCKU, KOTOPBIE MTOHAN00TCSA TpU 00CYK1eHUH Ha 3aHsATHH. [Ipu
BBITNIOJTHEHUH JIa0OPATOPHBIX PabOT HEOOXOAMMO CTPOrO COOJIIOIaTh MPUHATYIO METOAUKY U He-
00xoauMyr0 TeXHUKY Oe3onmacHocTd. OTyer 0 paboTe MPUBOAUTCS B TETPaIH B BUIE rpadude-
CKHUX PUCYHKOB C HEOOXOJIMMBIMH MOAMUCAMHU, TaOJIHUI], pacueToB (PU3NOJIIOTUYECKUX MOKa3aTe-
JIeii 1 00s13aTENFHOTO BBIBO/IA, B KOTOPOM OOBSICHAIOTCS TIOJYYEHHBIE B XO/I€ OIBITA PE3YJIbTATHI.

Pabora ¢ y4yeOHOI M Hay4HOH JUTEpaTypOl SBISETCS INIaBHOU (hopmoi camocmosamens-
HOU pabomuvl 1 HEOOXOIMMA TIPU TOATOTOBKE K KOJJIOKBHYMaM, TECTUPOBAHHIO, 3a4€Ty M IK3a-
MeHy. OHa BKIIOYaeT MpopabOTKY JIEKIIMOHHOTO MaTepualia — KOHCIEKThl PEeKOMEHO0BaHHON
JUTEPATypHI 10 3aJaHHON TemaTuke. KOHCIIEKT MOKeH OBITh BHINIOIHEH B OTACIHHON TETpaaH,
COJIepKaTh OTBETHI HA KaXK/bIH MOCTABJICHHBIA B TEME BOMPOC, UMETh CCHUIKY Ha UCTOYHHUK HH-
dopmanuu ¢ 00s3aTEIBHBIM YKa3aHHUEM aBTOPA, Ha3BaHHS UM rojla U3AaHUS UCTIONb3yeMON Hayd-
HOM nuTeparypbl. KOHCIIEKT MOXKeET ObITh OMOPHBIM (COAEPHKAThH JUIIb OCHOBHBIE KIIFOUEBBIE O~
3HIIMH), HO TIPH 3TOM TIO3BOJISIONIUM JIaTh TTOJHBIA OTBET IO BOIPOCY, MOXKET OBITH MOIPOOHBIM.
OO0beM KOHCIIEKTa OIpeesseTcsl caMUM CTYIeHTOM. B mporiecce paboThl ¢ yueOHON U HaAyIHOMN
JUTEPATypOll CTYACHT MOKET: JeNaTh 3alUCH IO XOJly YTEHHs B BHJIE MPOCTOTO MIIM Pa3BEpHY-
TOTO IUIaHA; COCTABJIATH TE3UCHI (IIUTHPOBaHHE Harboyiee BaKHBIX MECT CTaThU WJIM MOHOTpa-
¢uu, KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa); TOTOBUTh aHHOTAMM (KpaTkoe 0000-
II€HHUE OCHOBHBIX BOIIPOCOB PaOOTHI);

Heo6xoauMo oTMeTHuTh, yTO paboTa ¢ JTUTEPATYPOM MOJIE3HA KaK CPEeACTBO OoJiee Tiry0o-
KOT'O U3Y4EHUS TUCIHIINHBI.

Y4eOHO-MeToAHYECKOe 0DecneueHHe CAMOCTOSITeIbHOI PadoThI CTY/IEHTOB MO THCHUTIJIHHE

KoanuecTBo
DopmMbl/BUABI '1acoB, B

HaumenoBanue . COOTBETCTBUHU
Ne CaMOCTOSITeJILHOI

pasaesa (TemMbl) a6 ¢ y4eOHo-

p 0ThI TEMATHYECCKUM
IJIAHOM

1. | Paznmen 1. Benenue. N3yueHnne OCHOBHOM M J10MOJI- 2

HUTEIILHOM JINTEPATYypPHI.
KoHcnektupoBanue n3ydeH-
HBIX HCTOYHHUKOB.

2. | Paznmen 2. ®U3MOIOTHS paCTUTEIILHOM N3ydenne 0oCHOBHOM U JTOTIOJI- 4

KJIETKH. HUTEIILHOM JINTEPATypHI.
Tema 1. KiteTka kak ocMoTHueckas cu- KoHcnektupoBanue n3ydeH-
creMa. HBIX HCTOYHHUKOB.

Pemienne KOHTPOJIBHBIX 33]1a4.
IToaroroBka k 3auery.

3. | Paznmen 3. BoaHbIid peskuM pacTeHUH.

Tewma 3. [locTymniienne u nepeaBuKeHue
BOJIBI 110 PACTECHHIO.

Tema 4. ®U3M0OIOTrHYECKHIE OCHOBEI
YCTOMYMBOCTH PACTEHUH K 3aCyXe.

W3y4ueHrne OCHOBHOM H JIOTIOJI- 6

HUTEIILHOM JINTEPATypPHI.
KoHcnektupoBanue n3ydeH-
HBIX HCTOYHHUKOB.

Pemenne KOHTPOJIbHBIX 3a7a4.

IToaroroBka k 3auery.

Paznen 4. YranepoaHoe nutanue pacre-

N3ydenne oCHOBHOM U TOTIOJI-
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HUH. POTOCUHTE3.

Tema 6. IIurMeHTHI IHCTA.

Tema 7. doTocHHTE3 KaKk coOUeTaHNUE
CBETOBBIX U TEMHOBBIX PEaKIIHil.

HUTEJILHOM JINTEPATYPHI.
KoHcniektupoBanue u3ydeH-
HBIX HCTOYHHUKOB.
IToaroroBka K TECTUPOBAHUIO.
IloaroroBka K 3a4ery.

S. | Paznen 5. MunepanbHO€ TUTaHUE pac- N3yuenne OCHOBHOM U JOMOJI- 4

TCHUH. HUTEJIBHOM JINTEPATYPHI.
Tema 8. [TouBa kak ncTouHUK nIUurTareinb- | CocraBiieHUE TAOIUIIBI.
HBIX BEIIECTB. [ToaroroBka K 3a4ery.
Tema 9. [lornouenne MUHEPAIbHBIX

3JIEMEHTOB PACTEHHUEM.
Tewma 10. [Tutanue pacteHuit a30TOM.

6. | Pasnmen 6. [IpeBpainenue opranndeckux | M3ydeHue OCHOBHOM U JOIOJI- 2

BELIECTB B PACTUTEILHOM OpPraHU3ME. HUTEJIHOM JINTEPATYPHI.
KoHcnektupoBanue u3ydeH-
HBIX UCTOYHHUKOB.
IloaroroBka K 3a4ery.

7. | Paznmen 7. Jlpixanue pacteHuit (6uolio- W3y4eHrne OCHOBHOM | JIOTIOJ- 6

TUYECKOe OKHCIICHUE). HUTEJIBHOM JIUTEPATYypPHI.
Tema 11. CymuocTs u poiib Abixanust B | [loaroroBka k AUCKycCuu.
YKU3HHU PACTECHUMN. [ToaroroBka K 3a4ery.
Tema 12. JIpixanue u 6poxxenue. Bzau-

MOCBSI3b JBIXaHUS U OPOKEHHUSI.
Tewma 13. IlyTtu npixaTenbHOro oOMeHa.

8. | Pasznen 8. Poct u pa3BuTHE pacTeHUM. N3ydyenne OCHOBHOM U TOTIOJI- 6
Tema 14. PocT KJIeTOK Kak OCHOBA POCTa | HUTEIbHOMN JIUTEPATYPHI.
MHOT'OKJIETOYHOI'O OpraHu3Ma. ITonroroBka k 3auery.

Tema 15. ®UTOrOpMOHBI KaK OCHOBHBIE
PETYJIATOPHI IPOLIECCOB POCTA U Pa3BH-
THUS.

Tema 16. Ilepuognunocts pocra. Ou-
3MOJIOTHYECKas MPUPOIA ITOKOS pacTe-
HHUM.

Tewma 17. PazButue pacrenuil. Kpurepnun
pa3BUTHS.

9. | Pazmen 9. JIBmkeHne pacTCHUIA. N3yuenne oCHOBHOM U JOTOJI- 2
Tema 18. IlonaTHE O IBUKEHUU pacTe- HUTEJIBHOM JINTEPATYPHI.
auii. CnocoObl aBmxenusa. Hactum. [ToaroroBka K 3auery.

Tponusmel.

10. | Pa3gen 10. YcToiunBOCTh pacTeHUH K N3yuenne 0OCHOBHOM M JIOMOJI- 6

HeOJIaronpusATHBIM (pakTopam cpesibl. HUTEJIBHOM JINTEPATYPHI.

Tema 19. Bunel ycroitunBocTtu. Yceroi- | [loaroroBka k 3a4ery.

YUBOCTb KaK MPU3HAK, 3aJI0KEHHBIH B

HAaCJIEACTBEHHON OCHOBE.

UTOro 44

S HPAKTUKYM IO JMCIIUIIVIMHE

Pa3nen 2. ®u3u0J10rUs PACTUTEIbHOM KIIETKH.
Tema 1. KileTka Kak 0cCMOTHYECKAsI CHCTEMA.

3AHSATHUE Ne 1 (2 gaca)

OCMOTUYECKHUE CBOMCTBA PACTUTEJILHOM KJIETKU
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BOITPOCHI UTA ITOAI'OTOBKU:

1. Ocmoc. Buapsr ocmoca.
2. IlpoHnaeMocTh HUTOIIA3MBI.
3. [Ina3monus u aemnazmonus. Paznuunbie (opMbl mi1a3mMonusa.
[IJTAH 3AHATUA:
1. Beimonaenue maboparopHoit paboTsl «IlomydeHre HCKYCCTBEHHOM «KJIETOUKU Tpayoey.
PABOTA Ne 1. TTonydenue uckyccTBeHHON «kiieTouku Tpayoey.

HckyccTBeHHO monyueHHas «kieTouka TpayOe» mpeacrapisieT coO0i MOTYIMPOHULIAEMYIO
MeMOpaHy, TO €CTb OHA CIIOCOOHA MPOITYCKaTh TOJBKO MOJIEKYIbI BoAbL. [l03TOMY M3MeHeHue ee
o0bema OyzeT MPOUCXOJUTh 3a CUET MOCTYIJICHUS, TUOO BbIXO/Aa BOBIL.

MATEPHUAIJI U OBOPYIOBAHMUE: mtatuB ¢ npoOupKaMu, MHUIETKH, AACTHIUIAPOBAH-
Hasi BoJia, HA0Op PEaKTHBOB.

XOH PABOTBI:

1. B 5 guctbix npobupok Hanuth 0,5 H pactBop CuSO4 (mpumMepHO Y4 4acTh MPOOUPKH).

2. Ha xax0il U3 npoOMpOK KapaHIalloM IO CTEKIy MOJANUCcaTh KOHIIEHTPALUIO pacTBOpa
xentoit kpoBsuoii conn Ka [Fe(CN)s] (1 15 1/2 1; 1/4 1; 1/8 1; 1/16 H).

3. Ilpy HaKJIOHHOM MOJOXEHUM MPOOUPKH, MUIETKOM BHECTU OOJBLIYIO KAaIUII0 COOTBET-
CTBYIOIIIETO PAacTBOpPA JKEITOW KPOBSHOW COIH.

4. MejieHHO MPUBECTHU MPOOUPKY B BEPTUKAIBHOE IMOJIOKEHUE, MPOHAOIIOAATh TPU ITOM
oOpa3oBaHue «KkjIeTouku TpayOe» u u3sMeHeHue ee oobema.

5. Pe3ynbTaThl MpeACTaBUTh B BUJE PUCYHKA, B BBIBOJEC OOBSCHHUTH MPUYUHY U3MEHECHUS
o0beMa KJIETKH B KaXKJIOM cliydae.

2. BemonHenne naboparopHoit pabotel «[lnazmonu3 u aemnazmonu3. Pasnmnyabie GopMbI
MIa3MOJTU3ay.

PABOTA Ne 2. [Tna3monu3 u nennazmonu3. Pazmuunbie hopMbl iazMosnusa.

[Tna3monu3 — 3To sABJIEHUE OTCTaBaHMS MPOTOIIACTA OT KJIETOUYHOM 000JI0UYKH, BBI3BAHHOE
BBIXOZIOM W3 KJETKH BOJbI IPU MOTPYKEHUU €€ B TUIepTOHMYecKuil pactBop. Ilnasmonus —
npoiiecc oopaTuMblil. Vicue3HOBEHHE MI1a3MOJINM3a Ha3bIBAETCS JIETIIa3MOITHU3.

MATEPUAIJI U OBOPYJIOBAHUE: nurmMeHTHpOBaHHBIN YK, MUKPOCKOII, IPEIMETHBIE
U TIOKpPOBHBIE CTEKJIa, MUIETKA, MperapoBalibHAas Wrfa, TUCTHILTUPOBAHHAS BOJA, PAacTBOPHI
KNOs3 (1M), Ca(NO3)2 (IM).

XOI PABOTDI:

1. Ha mpeaMeTHOE CTEKJIO B KAaIUIl0 BOJbBI IOMECTUTh KYyCOUYEK SIHUACPMHUCA HAPYKHOU CTO-
POHBI YelIyu Jiyka. B Mukpockon npoHadaroaaTh HCXOIHOE COCTOSHUE KIIETOK.

2. 3amenuTh B mpemapare Boay Ha pactBop KNOs. Uepe3 5 — 7 MuHyT nipoHAOII0OIaTh B
KJIETKaX HACTYIICHUE IIa3MOJIH3a.

3. UsrotoBuTh BTOPOI MUKpompenapat snuaepmuca dyka B pactBope Ca(NOs)z. IMpona-
OJr01aTh HACTYIUICHHE B KJIETKaX IJIa3MOJIN3a.

4. 1o0GaBuTh K mpenapaTtam Boay. [IponabitoaTe nepexos mia3mMoin3a B IemIa3MoIIns.

5. Pe3ynbTaThl 3aHECTH B TaOIMILY:

CocrosiHue KJIETOK (pHC.) Ucxonnoe Uepez 5 -7 [Tocne no6as-
MUHYT JICHUS BOJIBI
KNO3
Ca(NO3)»

3AHSATHUE Ne 2 (2 gaca)
OCMOTHYECKOE JABJIEHUE PACTUTEJIBHBIX KJIETOK
BOITPOCHI JI ITOATOTOBKMU:
1. OcmoTHueCcKO€E TaBIEHUE, €0 3HAUYECHUE B )KU3HU PAaCTEHUH.

2. Metoapl onpeaeneHrss OCMOTHYECKOTO JIaBICHUS.
ITJTAH 3AHATUA:
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Brimonnenue naboparopHoii paboTsl «OnpeaesieHue 0CMOTHYECKOTO AaBICHHS KIETOYHOTO
COKa IJIa3MOJIUTUYECKUM METOJIOM).
PABOTA Ne 1. Onpenenenne 0CMOTHYECKOTO JaBJIEHUSI KIIETOUHOT'O COKA MIa3MOJIMTHYE-
CKHUM METOJIOM.

[1nazmonuTHYeCKUil METOI OIIpEeEICHHs JaBIEHNs KJIETOYHOTO COKa 3aKJII0UAETCsl B TOM,
YTO Cpe3bl UCCIIeyeMON TKaHU MOTPYKAIOT B PsAJl PACTBOPOB M3BECTHON KOHIICHTPAIMH, a 3aTeM
paccMaTpUBAIOT B MHKPOCKOI. MCXOZs M3 TOTO, 4TO IUIa3MOJIU3 CIIOCOOHBI BBI3BIBATH TOJIBKO
TUIEPTOHUYECKHUE PACTBOPHI, HAXOAAT TaKOM, B KOTOPOM HAOJIIO/Ia€TCsl YTOJIKOBBIM IMIa3MOJIN3.
W3oToHMYECKU pacTBOp OyIeT HAXOTUTHCS MEXKIY ITHM PAcTBOPOM M cienyromuM (Oolee
c1a0bIM), KOTOPBIN HE BBI3BIBAET IIa3MOJIN3A.

MATEPUAJT U OBOPYJIOBAHUE: pactopsl NaCl (B konuentpamnuu ot 0,1 M o 1 M),
NUTMEHTUPOBaHHBIN JyK, 10 mukpouamek [lerpu, mpenapoBaibHas Uria, MUKPOCKOI, Ipe.-
METHBIE U TIOKPOBHBIE CTEKIIA, JIE3BHE, ITUIIETKA.

XO/ PABOTBI:

1. B pactBopsr NaCl (B konuentpauuu ot 0,1M no 1M) nomenmaroT Kycoukd 3MUAECpPMUC
OJIHOM U TOM >Ke Yellyu JIyKa.

2. Uepes 20 — 25 MUHYT H3y4arOT CTENEHb IUIA3MOJIH3a B KIETKAX MPH MAJIOM YBEITUYCHUU
MHUKPOCKOIIA.

3. ITo naHHBIM ONBITA OMPEACISIFOT U30TOHUYECKYIO KOHIIeHTpaluio pactBopa NaCl.

4. BBIUKCHSIOT BEMTUYMHY OCMOTHYECKOTO JABJICHUS, UCIIOJIb3Ys M30TOHUYECKYIO KOHIICH-
Tpaumio. Pe3ynbpTaTsl 3aHOCST B TaOIUILY:

KommerTpamist |y \p | oM | 03M | 04M | 05M | 0.6M | 07M | 0.8M | 1M
pacteopa NaCl

Crenens mia3mo-
nu3a (puc.)

CoortHouleHne
C xrerxn ¥ CpaCTBopa

M3oTonnueckas
KOHIICHTPAIHS
pactBopa NaCl

3AHATUE Ne 3 (2 gaca)
COCYHIAA CUJIA PACTUTEJIBHBIX KJIIETOK

BOIIPOCHI JJIA ITOAT'OTOBKMH:

1. Cocymas cuiia, ee 3Hau€HUE B )KU3HU PACTCHUM.

2. MeTopl ONpEENeHNs COCYIIEH CUIIBL.

3. B3auMocCBsA3b MeXy KOHIEHTPALMEN KIETOYHOTO COKa, OCMOTUYECKHUM JIaBJIICHHEM, CO-
CyILIEN CUJION U TyprOpPHBIM J1aBJIEHUEM.

[TJIAH 3AHATUA:

Brimonnenue naboparopHoil paboTsl «Omnpenenenne cocymeil CHilbl METOIOM CTpyeK (I10

[[TapnakoBy)».
PABOTA Ne 1. Onpenenenue cocyteid cuiabl MeTooM crpyek (o Lllapaakosy).

Cuia, ¢ KOTOPO# KJIE€TKa CIIOCOOHA cOocaTh BOMY, Ha3bIBACTCS COCYIEH CUIION KIIeTKH. J[iis
OIPEEIIEHUS COCYILEN CHIIbI KJIIETOK, KyCKH MCCIENYEMON TKAaHU MOIPYKAIOT B Psii PaCTBOPOB
M3BECTHOM KOHIIEHTpAIMM U MOAOUPAIOT TaKOW pacTBOp, COCyIIasi CHila KOTOPOro paBHA COCY-
mei cuwiie kiaetok. Hanbonee TouHble METOBI ONPENETICHUS COCYIEH CHITBI KJIETOK OCHOBAHBI
Ha U3MEPEHUH KOHIEHTPALUU OKPYKAIOIINX KJIETKH pacTBOPOB.

MATEPHUAJI 1 OBOPYJIOBAHMUE: mratuB ¢ npodupkamu, pactBopsl NaCl B koHIIeH-
tparuu ot 0,1 M 1o 1 M, KopHEII0 CBEKIIbI, MPOOOYHOE CBEPJIO, CKAJIBIIEIb, JTHHEIHKA, H3Me-
PUTENBHBIE TUIIETKH, TUMETKA C OTTSIHYTHIM B KaIMJUISIP KOHIIOM, TpyIIa.

XOI PABOTBI:

1. B npobupku wHanute pactBopbl NaCl. [Ins sToro B nuneTky Hadbpatb 10 miu pactBopa; 1
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MJI BBIIYCTUTHh B MAJIEHBKYIO TPOOUPKY, OCTalbHbIE 9 MJI — B OOJIBIIYIO TMPOOUPKY, CTOSIIYIO
pAAOM.

2. Briceub cBepIOM HIIMHAPUKH U3 KOPHEIIO A CBEKIIb. Pazpe3ars X Ha KyCOUKH JJTMHOMN
1 cm. [Torpy3uts mo 1 Kycouky BO BCE MaJICHbKHE MPOOUPKH.

3. Yepes 30 MuH B300ATATH OKPAIICHHBINA PAaCTBOP B MaJIeHbKOI nmpodupke. ITumnerkoii ¢ oT-
TSHYTBHIM KOHIIOM HaOpaTh OKpallleHHBIH PACTBOP U MEPEHECTU €ro B OOJIBIIYIO IPOOUPKY C TOMN
xe koHueHrpanuei pactsopa NaCl. OTmeTuTs HanpaBieHHE ABHKCHUS CTPYHUKH.

4. Pe3ynbTaThl 3aHECTH B TAOJIUITY:

KoHuenrpanus

0,1M | 02M | 03M | 04M | 05M | 0,6M | 0,7M | 0,8M 1M
pactBopa NaCl

Hanpasnenue
CTPYHKH

CooTHoOILIEHHUE
Sirerxu 1 S pacTBo-
pa

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 2. Pacnpenesienue u ¢opmbl BOAbI B KjleTKe U B opranusme. Boanbiii 0ajanc pacre-
HHH.

3AHATHUE Ne 4 (2 yaca)
OITPEJIEJIEHUE MHTEHCUBHOCTU TPAHCITMPALIMU U OTHOCUTEJIbHOM
TPAHCIIMPALIMUN BECOBbBIM METOJIOM

BOITPOCHI I ITOAT'OTOBKMU:

1. Tpancnupanus. Buabl Tpancnnpanuu.

2. MexaHu3M yCTbUUHOM TPaHCIIMPALIUH.

3. Equnuie! yyeta TpaHciMpanyu.

[IUJTAH 3AHATUA:

Boinonnenue nabopatopHoil paboTel «OnpeneraeHre HHTEHCUBHOCTH TPAHCIUPALUU U OT-
HOCHUTEJIBHOW TPAHCIIUPAIIUU BECOBBIM METOJIOM.

PABOTA Ne 1. Onpenenenre MHTEHCUBHOCTH TPAHCIUPALUK U OTHOCUTEIbHONW TPaHCIH-

palry BECOBBIM METOIOM.

Tpancnupanus — 3To MPoLEecC UCHAPEHUs BOIbl HA3EMHBIMH YaCTSIMU PACTCHUM.

NHTEeHCUBHOCTH TPAHCIIMPALIUH — 3TO KOJMYECTBO BOJAbI, UCIIAPEHHOHN B €IMHUILY BPEMEHU
€MHUILIEN JTUCTOBOM ITOBEPXHOCTH.

OTHOCHUTENBHAS TPAHCTIUPALIMS — 3TO OTHOIIIEHWE HMHTEHCUBHOCTH TPAHCIIUPAIIUU K HHTEH-
CUBHOCTH HCTIAPEHUSI CO CBOOOTHOM BOJHOW MOBEPXHOCTH MPHU TEX KE YCIOBHUSAX.

MATEPHAIJI 1 OBOPYJIOBAHMUE: nucthsi KOMHaTHBIX pacTeHHUH, BECHI C pa3HOBECAMH,
npobupka, yamka [lerpu, 1e3Bue, MpoBOJIOKA, Ba3€IMHOBOE MACio, BOJIA.

XOJl PABOTHI:

1. [Tono6paTh MHUCT ¢ OONBIION TUCTOBOW TMIACTUHKOW U OCTATOYHOM JIUHBI YEPEIIKOM.
O6BecTr ero KOHTYpHI Ha aucTe Oymaru B kietky. [loapesaTs moa Bomoit uepemok Ha 0,5 — 1
CM.

2. K npobupke nmpuKpenuTh MPOBOJIOKY /I YKPETUICHHsI €e K KOpOMBICTy BecoB. Hamor-
HUTH MPOOUPKY KUTITIYCHON BOJION KOMHATHOM TeMIepaTyphl, He JoJIuBas 10 kKpas 1-2 cM.

3. B npoOupky moMecTuTh MOATOTOBJICHHBIHN JIUCT, Ha MOBEPXHOCTh BOJIBI HAHECTH KAaILTIO
Ba3€JIMHOBOI0 Macia.

4. YpaBHOBECUTH BECHI, MPUKPETUTH K MPABOMY IIEYy KOPOMBICIIA BECOB MPOOUPKY C JIH-
CTOM U TIIATEIHHO B3BECUTH. B TaOyuily BHECTH BpeMs Hauaia ONbITa U HCXOJHYIO Maccy.

5. Yepes 40 — 45 MuH MOBTOPHUTH B3BEIIMBaHUE, 3aUKCUPOBAB BpeMsi U Maccy. [1o pa3zHuiie
Macc JBYX B3BeIIMBaHUM (M1- M2) ONPEAEIUTh KOJIUYECTBO UCTIAPUBIIEHCS BOJBI 32 BPEMSI OIIbI-
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Ta ¢ KOHKPETHOH IUIOLIAAH JIUCTA.

6. IlapamnenbHO CTaBUTCA ONBIT I ONPEAEICHUS MHTEHCUBHOCTH MCIIAPEHUS aHAJIOrM4-
HBIM 00pazom. Vcnapsitomieid moBepXHOCTBIO CITYKUT yaiika [lerpu ¢ Bomoii.

7. Pe3ynbTatrel 3aHecTy B Tabauiy. [1o pe3ynpTaram onbita BBIYUCIUTD:

. NHTEeHCUBHOCTH TpaHCIIUPALIMU ONBITHOTO PACTEHUS,
o VHTEHCUBHOCTD MCHIAPEHUS;
o OTHOCUTENBHYIO TPAHCIIUPAIMIO OMBITHOI'O PACTEHUS.
OOBexT [Tmomans [Iponomxu- m1 mz mi—mp Nuren- OtHo-
UCCIeo- ucnapeHus TEIbHOCTh CUBHOCTb | CHUTENb-
BaHUSA (cm?) onbITa (MUH) (r) () (r) TpPaHCIIH- Has

panuu TpaHc-
(r/m?*x 1) | nuparus

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 3. IlocTyuieHue U nepeaBHKeHNE BOJbI 110 PACTEHHIO.

3AHATUE Ne 5 (2 gaca)
HABJIFOJEHUE 3A IBMXXEHUEM YCTbBULL 110 MMKPOCKOIIOM

BOIIPOCHI JJIA ITOAT'OTOBKH:

1. Oco0eHHOCTH CTPOEHUS! YCTRUYHOIO anapara y 0JHOA0IbHBIX U JBYI0JIbHBIX PACTCHUH.

2. Tunsl yCTBUYHBIX PEAKLIUK HA YCIIOBHS CPEJIBI.

3. Mexann3m (POTOAKTHUBHBIX YCThUYHBIX JBHKCHHH.

ITJIAH 3AHATHA:

1. Bemmonnenue nabopatopHoit paboTel «Habmronenne 3a IBMKEHHEM YCTBHII TIOJIT MUKPO-

CKOIIOM).
PABOTA Ne 1. HabGntoneHue 3a IBUKEHUEM YCTBHHI] MO MUKPOCKOIIOM.

["a3000MeH MeXly MEXKIETHUKAaMHM M HapY)KHOM aTMOc(epoil peryiaupyercss yCTbULIaMu.
Kaxxnoe ycTpuiie cOCTOMT U3 JBYX 3aMBIKAIOIIMX KJIETOK, Y KOTOPBIX CTEHKH, PUMBIKAIOIINE K
YCTBUYHOM LI, CHIIBHO YTOJIIIEHBI, TOT/1a KaK HapyKHbIE YacTH 0OOJOYKH OCTAIOTCS TOHKH-
Mmu. [ToaTomMy mpu MU3MEHEHUH TYpropa 3aMblKarOIINe KIETKU CIIOCOOHBI UCKPUBIISATHCS UM pac-
IPSIMIIATBCS, OTKPBIBasi WM 3aKpbIBasi IIPU 3TOM YCTBUYHYIO LIEIIb.

MATEPUAIJT 1 OBOPYJOBAHUE: nuctes pacrenuii, 5% pacTBop TiMIIepHHA, BOJA,
MHUKPOCKOII, IPEIMETHBIE U IOKPOBHBIE CTEKJIA, JIE3BUE, IIPENapoBaIbHas UIJa.

XOH PABOTBI:

1. IloAroTOBUTE pacTeHHE K ONBITY: MOJUTH €r0, BBICTABUTH HA CBET U HAKPBITh CTEKJISH-
HBIM KOJITTAaKOM.

2. CHATB SNUAEPMUC C HIXKHEW CTOPOHBI JIUCTA U TIOMECTUTh HA IPEIMETHOE CTEKJIO B Kall-
mo Boabl. [Ipm mMamoM yBeIM4YeHMM MHKPOCKOINA HAaTH ycThuua. [lepeBecT MUKpPOCKOIl Ha
0o0JbIII0€ YBEIMUYEHHE, HAWTH YCTHHIIE U 3apUCOBATH €TO.

3. 3aMeHHTH B mpernapaTe Boay Ha 5 % pacTBOp TIUIIEpUHA U MPOHAOTIOAATH 32 U3MEHEHH-
MM B 3aMbIKAIOIIMX KJIETKAX U IUPUHON YCTbUYHOM IIEIH.

4. Jlo6aBuTH K mpernapaTy BOJY U MPOJAOTKUTH HAOIIOICHHE 32 YCThUIIAMHU.

5. Pe3ysnbTaThl 3aHECTH B TaOIMILY:

YcnoBus CseTt + BOIa Cget + 5 % pactBOp CseT + BOna
TJIMIIEPUHA

CocTosiHuE YCThHUII: 3a-
MBIKAKOIIUX KIICTOK U
YCTBUYHOM IEH (PHC.)

[Tpuynna HabIIO1aEMO-
IO SIBJICHUS
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2. Bemmosinenue gabopaTtopHoii paboThl «llepenBrkeHe BOJIBI 10 PACTEHUIO.

PABOTA Ne 2. IlepensuxeHnue BOAbI IO PaCTEHUIO

[lepenBurkeHue BoAbl C paCTBOPEHHBIMH B HEWl MHUHEPAIbHBIMU BEIIECTBAMHU OCYIIECTBIIS-
€TCs B PACTECHHUH IO COCYJIaM KCHJIIEMBI.

MATEPHUAIJT U OBOPYIOBAHUE: nober komHaTHOTO pacTeHus (6eroHus, 6aab3amuH,
KOJIeyC), pacTBOp (yKCHHA, MUKPOCKOI, MPEIMETHbIE U IMOKPOBHBIE CTEKJIA, MpernapoBalbHas
UrJia, JIe3BHe, MUIETKA, TUCTUILTUPOBaHHAs BOJIA.

XOHI PABOTBI:

1. OTMBITH YepemioK pacTeHHs OT KpacuTeJsl.

2. Cpe3atb KOHUMK uepelka Ha 0,5 cMm.

3. JIe3BueM crenatb TOHKUAN MOMEPEUHBI cpe3 Yepelika OMbITHOIO PACTEHHUS.

4. ITomMecTHTD €ro Ha IPEAMETHOE CTEKIIO B KAILIIO BOJBI.

5. PaccmoTpeTh mpu MajioM yBETUYEHMHM MUKPOCKOIA MPOBOIAIIMMA MydoK. OTMETUTD, Ka-
KM€ 3JIEMEHTBI TPOBOJISIIETO MTyYKa OKPALICHBI.

6. Pe3ynbTarhl pecTaBUTh B BUJIE PUCYHKA.

Pa3znen 3. Boaublii pesxxum pacTeHui.
Tema 4. ®u3H0JI0THYECKHE OCHOBBI YCTONYMBOCTH PACTEHHUI K 3acyxe.

3AHSATUE Ne 6 (2 gaca)
OITPEJEJIEHUE JJHEBHOI'O BOJHOI'O JIEGUIUTA JIUCTHEB PACTEHUM

BOITPOCHI VT4 ITOAI'OTOBKMU:

1. TueBHO# BoaHbIH nedunut. [[puauHbI €ro MosBICHHUS.

2. «Kputnueckue nepruoab» B KU3HU PAaCTEHUHN K HEOCTATOYHOMY BOJOCHA0KEHHUIO.

3. Apganranuu pacTeHui K BpEMEHHON HEXBATKE BOJBI.

[TJIAH 3AHATUA:

1. Boinonnenue nabopaTopHoit paboTsl «OmpeaeseHue AHEBHOTO BOJHOTO JAeduIUTa JId-

CTBEB PACTEHUI.
PABOTA Ne 1. Onpenenenue THEBHOTO BOJHOTO A€(DUIIUTA JIUCTHEB PAaCTEHUN

JIHeBHOM BOJHBIN JAEPUIIUT — ATO HEIOCTATOK BOJBI B TKAHSIX PACTEHUMN, BHIPAKCHHBIN B
IpolLeHTax. B nomyzneHHble yacsl coAepKaHUe BOABI B JIUCThSIX NIPUMEPHO Ha 25-28 % MeHblle
10 CPAaBHEHUIO C YTPEHHUMHU. Y BEJIMYEHHUE BOJHOIO Je(pUIIUTa COMPOBOKIAAECTCS YMEHbIIEHUEM
BOJHOTI'O TIOTEHILIMAJIA JTUCTHEB.

[TonyneHHbI BOAHBIM NedUUUT HpeacTaBisieT cOOO0M HOpMalbHOE SIBIEHHUE M 0CO0O0M
OIACHOCTH JUIsl PACTUTEIBLHOTO OPraHu3Ma He MPECTABIISET.

MATEPUAIJI U OBOPYJIOBAHUE: nucths pacTeHui, BEChl C pa3HOBECAMH, CYIIMIbHBIN
mkad, KpucTaaiuzaTop, GuibTpoBaibHas Oymara, Boja.

XOH PABOTBI:

1. B3BecuTh TUCTbHS ONMBITHOTO pacTeHUs (IPUMEPHO 5 T).

2. [loMecTUTh UCThSI B KPUCTAILIA3ATOP C BOJIOM KOMHATHOW TEMITEpaTyphl JJIs HACHIIIE-
HUA UX BoAou Ha 30 MUHYT.

3. BBIHYTb IMCThS, OCYIIUTH UX (PHIBTPOBAILHOM OyMaroil 1 MOBTOPHO B3BECHUTb.

4. BpICymIUTh JHMCThS B CYHIMJIBHOM IIKady A0 aOCOIIOTHO CYXOTO COCTOSHUS (JIMCThS
JOJIKHBI XOpOIIO KpomuThes). CyluTh claeayeT Ha ra3ere, MOCTOSHHO MepeMelInBas JIMCThS.
B3Becurs cyxue JIMCTbs.

5. Pe3ynbTatel 3aHeCTH B TaOJIUILY:

Bun CrI- Macca Abco- Koxa-Bo Kon-Bo Boga-
pacTeHHs | pas Mac- | JINCTHEB MO- | JIFOTHO CY- BOJIBI, BOJIBI, COZICP- HEBIHN Je-
ca - cJI€ HACKI- Xas Macca HAaCHIIIAI0- JKarercs B burut, %
CTBEB, T [IEHHS BO- JINCTHEB, T | IIEH JIMCThS, JUCTBSIX, T
(my) JI0M, T (m2) (m3) r (m1—m3)
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(m2—
m3)

6. Paccuurars BOI[HBII;'I I[G(i)I/II_[I/IT OIIBITHOTO paCTCHUA. CI[CJIaTB BbIBOZ O IMPUYMHC pa3H0171
BCJIIMYHWHBI BOOHOI'O I[e(l)I/II_II/ITa y paCTCHI/Iﬁ Pa3HBIX MECT ITPOU3paACTaHUs.
<DopMyJ1a AJIg pacuc€Ta BOAHOTO I[e(bI/II_II/ITa JINCTHCB paCTeHI/Iﬁ
(m, —my) —(m, —m;)
Bﬂ — 2 3 1 3
m, —Mj

x100%

Pa3nesa 4. Yraepoanoe nuranue pacrennii. ®orocunres.
Tema 6. IIurmenTsI JIMCTA.

3AHATHE Ne 7 (4 4daca)
CBOMCTBA I[IUTMETHOB JIMCTA. XUMWYECKHWE U ®U3NYECKUECBOMCTBA
XJIOPOOUJIIIA

BOITPOCHI VT4 ITOAI'OTOBKMU:

1. CyurHocTh ¥ 3Ha4eHue npouecca HOToCHHTE3A.

2. CTpoeHue XJI0pOIIIacTOB.

3. Xnopoduiui: cTpoeHue, XuMHYeckre U pU3nIecKue CBONCTBA.

[TJIAH 3AHATUA:
1. Beinonnenue 1abopatopHoil paboThl « XMMHUYECKHE CBOWCTBA XJI0pOhUILIaY.
OIIBIT Ne 1. ITonyyeHnue cnupTOBON BBITSKKH CMECH TUTMEHTOB JINCTA
MATEPUAIJI 1 OBOPY IOBAHMUE: nuct pacTeHus, CTylKa U MECTUK, HOKHULBI, BOPOH-
Ka, YUCThIe MPOOUPKH, PUILTPOBaJIbHAS Oymara, STUJIOBBIM CIIUPT.
XO[H OIIBITA:

1. I3Menb4eHHBIN JTUCT PACTEHUSI paCTEPETh B CTYIIKE J0 MOIYYEHUS OAHOPOJIHON MAaCCHhI.

2. K nony4enHoii Macce 100aBUTh ATUIOBBIM COUPT U MPOAOKUTH PACTUPAHUE.

3. BropuuHo 106aBUTH CIUPT, cCOOpaTh HA AHO CTYIKHU pacTEPTyIO Maccy, OTQPUIBTPOBATH B
CYXYIO UHCTYIO ITPOOMPKY depe3 ckiaandarelii puiabTp. [lomyueHHbIi 00beM pa3inuTh Ha 2 4acTu
B COOTHOILIEHUU 3:2.

OIIBIT Ne 2. Paznenenue cMecu MUrMeHToB 1o metoay Kpayca
MATEPUAIJI 1 OBOPYJIOBAHMUE: cnupTroBasi BBITSDKKAa CMECH MUTMEHTOB JIUCTA, Yd-
CTbI€ MPOOUPKHU, MUIETKA, OCH3UH UJIU METPOJIeHHbIN 3(hup, AMCTUIIIIMPOBAHHAS BOJA.
XOJ OIIBITA:

1. K 2 — 3 ma ciupToBO# BBITSDKKH 100aBUTH B 1,5 pasza Oonbmii o0beM OeH3uHa (TeTpo-
neiHoro 3dupa) u 2 — 3 Karm JUCTHUTAPOBAHHON BOJIBI.

2. ITpoOupKy PHEPTUYHO BCTPSIXHYTh HECKOJIBKO Pa3.

3. [IponaGnroaath pasneneHre CMeCH MUTMEHTOB. Pe3ynbTar npeacTaBuTh B BUJE PUCYHKA.
CraenaTh BBIBOJI O CIOCOOHOCTH MMUTMEHTOB PACTBOPATHCS B Pa3HBIX PACTBOPUTEIAX.

OIIBIT Ne 3. JleiicTBue mienodn Ha Xa0pohuiut (OMbIIEHHE XJI0podrILIa).
MATEPUAIJI 1 ObOPY/JIOBAHMUE: pa3zaenennas no Kpaycy BEITS)KKa IUTMEHTOB JIUCTA,
YrCThIe TPOOUpPKH, TBepaas menous NaOH.
XO/I OIIbITA:

1. BerpaxuyTh npoOupKy ¢ pasaeneHHbIMH 1o Kpaycy murmMeHTaMu M pasiuTh Ha 2 1po-
O6upku. OqHy IpOOUPKY OCTaBUTH JUIsl KOHTPOJIS.

2. Bo BTOpYyI0 NpoOupKy 100aBUTh KYCOYEK IIEIOYH U JTOOUTHCS MOJHOTO €€ PacTBOPEHUS
IIPY JIETKOM B30aJIThIBAHUU.

3. IlponabutoaTh U3MEHEHHE OKPACKU BEPXHETO U HUYKHETO CIIOEB, CPABHUTH C KOHTPOJIEM.
CpaBHMTB KenTble c0u. Pe3ynbraT npeicTaBuTh B BUAE PUCYHKA.

OIIBIT Ne 4. TTonyuenue peodurrHa u 0OpaTHOE 3aMEIIEHUE BOJOPOIa AaTOMOM MeTajlia
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MATEPUAIJI 1 OBOPYJIOBAHUE: cnuproBasi BBITSDKKA CMECH ITUIMEHTOB JIUCTA, YU-
cteie npobupku, 20 % pacteop HCI, pactsop Cu(CH3COO)s.
XO/I OIIbITA:
1. K 2 mn conupToBoii BeITsDKKH npwiuTh 0,5 M 20 % pacteopa HCI. B36onrats, npona-
0J1t01aTh U3MEHEHUE OKPACKHU.
2. Jlo6aButh B mpobupky 0,5 — 1 mu ykcycHokucioil memau. IIponabmogaTe U3MEHEHHE
okpacku. CpaBHUTb C KOHTpOJIEM. Pe3ynpTaThl IpeICTaBUTh B BUJE PUCYHKA.
1. Brinonnenue naboparopHoit pabotsl «Puznyueckre CBOMCTBA XJI0pOodULIay.
OIIBIT Ne 1. Cnoco6HOCTH XJTOpOodmLIa K (IFOOPECICHIINH
MATEPHUAJI 1 OBOPYJIIOBAHMUME: cnuptoBasi BBITS)KKa CMECH IMUIMEHTOB JIMCTA,
HACTOJIbHAS JIaMIIa.
XOJ OIIBbITA:
1. CoupTOBYIO BBITSKKY IIUTMEHTOB JIMCTa PACCMOTPETH B MPOXOASILIEM U OTPAKEHHOM JIy-
Yax CBeTa.
2. CpaBHHUTH LIBET pacTBOpa B MPOOUpPKE U OOBSCHUTH NPUYHMHY. Pe3ynpTaTr npeacTaBuTh B
BU/JIC PUCYHKA.
OIIBIT Ne 2. M36upatenbHOE NOTIONIEHUE TMTMEHTAMU COJTHEYHON SHEPTUU
MATEPUAJI 1 ObOPYIOBAHMUE: pa3nenennas no Kpaycy BITSKKa IUTMEHTOB JIMCTA,
CIEKTPOCKOII.
XOH OIIBbITA:
1. Paznenennyto no Kpaycy BBITSIKKY IUTMEHTOB PaCCMOTPETh Y€pe3 CIIEKTPOCKOI, I00Ye-
PEIHO 3€JIECHBIN U JKENTHII CIOH.
2. B kaxxJI0M cilydae OTMEYaroT BbINAJaoLIie (TEMHEIOIINE) YUYacTKU criekTpa. B Hux uzger
MOTJIOUICHUE COJIHEYHOU dHEprun. Pe3ynbTar nmpeacTaBuTh B BUJE PUCYHKA.

Pa3nen 4. Yraepognoe nuranue pacrennid. ®orocunres.
Tema 7. ®OTOCHHTE3 KAK COYETAHHME CBETOBbIX U TEMHOBBIX pPeaKIUil.

3AHATHUE Ne 8 (4 yaca)
BJIMSTHUE BHEIIHUX YCJIOBU HA ®OTOCUHTE3 BOJIHBIX PACTEHUI
BOITPOCHI IUTA ITOAI'OTOBKU:
1. 3aBucuMocTh poToCcHUHTE3a OT (PAKTOPOB BHELIHEN CPEIbI.
2. Bnustnue BHyTpeHHHX (DaKTOpOB Ha mpoliecc PoTocuHTE3A.
3. POTOCHHTE3 U ypOXKa.
[TJIAH 3AHATUA:
1. Bomnonnenue nabopaTopHoil paboThl «BiusiHUe BHEIIHUX yCIOBUN HAa HHTEHCUBHOCTBH (POTO-
CHHTE3a BOJIHBIX PACTECHHIN».
PABOTA Ne 1. Biiusinue BHEUTHUX YCIIOBHM Ha HHTEHCHUBHOCTH (DOTOCHHTE3a BOJIHBIX pacTeHUI
MATEPUAJI 1 OBOPYJIOBAHUE: npoOupku, XUMHYECKHUE CTAKaHYMKH, TEPMOMETP,
CKaJIbIIEJIb, Yachl C CEKYHJHOW CTPEJIKOM, NUCTUILIMPOBaHHas BoAa, 4 % pacTBOp MEAHOIO Ky-
1opoca, HaChIIIEHHBIN aMMHaKkoM, 1 % pacTBOp ABYXPOMOBOKHCIIOTO KaJIHsl, BETOUKH 3JI0JIEH.
OIIBIT 1. 3aBucumocth HoTOCHHTE3a OT UHTEHCUBHOCTU OCBEIIICHUS
XO/J PABOTBI:
1. B34Th BETOUKY 3J10/1eM C HENOBPEKIECHHON BEPXYIIEUHOW MOYKOM, nnuHOoW 6-8 cm. Iloape-
3aTh €€ MOJ] BOJIOM U MOMECTUTH B IPOOUPKY C BOJOM Cpe3aHHBIM KOHIIOM BBEPX.
2. BBICTaBUTb MIPOOHMPKY C PACTEHUEM Ha SIPKUH COJIHEUHBIH cBeT. I3 cpe3aHHOro KOHIa BETOUKU
HAUYMHAIOT BBIJENATHCA My3bIpbKH raza. Korma Tok my3bIpbKOB CTaHET paBHOMEPHBIM, MOJACYU-
TaTh KOJMYECTBO MYy3bIPbKOB, BBIJCIUBIINXCS B T€4eHHE | MUHYTHI (OTCUET MPOU3BOIUTH 2 pa3a
C UHTEPBAJIOM B | MUHYTY).
3. Ilepenectu mpoOUPKY C paCTCHHEM Ha PAaCCESHHBIN CBET, OCTaBUTh HA 5-10 MUHYT 1T ajar-
TalMU B HOBBIX YCIIOBHUSX M IIPOU3BECTH OTCUET ITY3bIPHKOB TAK K€ KaK B IIEPBOM CIIy4ae.
4. IloctaBuTh MPOOUPKY C OMBITHBIM PACTEHHEM B T€Hb, yepe3 5-10 MUHYT CHOBa MPOU3BECTH
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OTCUET Iy3bIPHKOB TaK, KaK OMUCAHO BBIILIE.
5. BHOBB BBICTaBUTh MPOOUPKY C pACTCHUEM Ha SIPKUIA COJTHEYHBIA CBET, yepe3 5-10 MUHYT Tpo-
M3BECTH OTCUET My3bIPHKOB.

6. Bce nanHple 3aHeCTH B TaOJIHUILY:

OmneITHOE pac- Ko71-B0o y3bIpbKOB KHCI0pOJa B 1 MUHYTY
TEHUE IIpu sipkom cou- | IIpu paccesstHHOM B tenn IIpu sipkoM cour-
HEYHOM CBETE€ | COJIHEYHOM CBETE HEYHOM CBETE

1 ooBt. | 2 moBTt. | 1 moBT. | 2 OBT. | 1 moBT. | 2 moBT. | 1 mOBT. | 2 MMOBT.

Onoxnes KaHaa-
cKas

Cpennee

7. Caenatb BBIBOJ] O BIMSIHUM MHTEHCUBHOCTH CBETa Ha Mpolecc (POTOCUHTE3A.

OIIBIT 2. BiusiHue cueKkTpaabHOTO COCTaBa CBETa HAa MHTEHCUBHOCTH (DOTOCHHTE3a

XO/J PABOTBI:
1. B Tpy XMMHYECKUX CTaKaH4YMKa HAJUTh PACTBOPHI: B MEPBbII — AUCTHIIIMPOBAHHYIO BOJY; BO
BTopoii — 1 % pactBop K2Cr204, KOTOpHIiA IOTIIONIaET CHHE-(PHOJIETOBBIE CIIEKTPHI U MPOITyCKa-
€T KpacHble J1yuH; B TpeTuil — 4 % pactBop CUSOs, HaCBILIIEHHOTO aMMHAKOM, KOTOPBIH HOIJI0-
IIaeT KPAacHBIE CIIEKTPHI U MPOITYCKAET CHHE-(HOIETOBBIC JIyUH.
2. IIpoGupKy ¢ BETOUYKON 3JI0/IeH ONYCTUTh B CTAKAHYMK C YUCTON BOJOHM, BbIIEPKATh 5 MUHYT
(pacTeHHe TOJKHO aalTUPOBAThCS K M3MEHUBIIMMCS YCJIOBUSM). 3aTEM IPOU3BECTU OTCUET
Iy3bIPbKOB, BBIJCIUBIINXCS B TeueHUE 1 MUHYTHI (2 pa3a ¢ HHTEpBaJIOM B | MUHYTY).
3. Ilepenectu npobupky ¢ pactenueM B ctakaHuuk ¢ KoCr204 (kpacHbIil kpaH), yepe3 5 MUHYT
IPOM3BECTH OTCYET IY3bIPHKOB.
4. CHOBa IOMECTHTH MPOOUPKY C PACTCHHEM B CTAaKaHYMK C BOJIOH (OeCIBETHBII HKpaH), depe3
5-10 MMHYT OJICUNTATh KOJIMYECTBO ITy3bIPHKOB.
5. IlomectuTh MpoOHUPKY ¢ pacteHHeM B crakaHduk ¢ CuSOs (cuHMIA 2KpaH), yepe3 5 MUHYT
MOJICYUTATH KOJIMYECTBO ITY3bIPHKOB.
6. CHOBa MepeHecTH MPOOUPKY B CTAKaH C BOAOMU, Yepe3 HECKOJIIBKO MUHYT TOJICUUTATh KOJINYe-
CTBO Iy3bIpbKOB. PaboTy Bce BpeMs BEIYT ¢ OJTHOM U TOH k€ BETOUKOH 3JI0/EH.
7. IlosryueHHbIe pe3yabTaThl 3aHECTH B TAOIHILY:

OneiTHOE Ko:1-Bo y3bIpbKOB KHCI0pOJa B 1 MUHYTY

pactenue becuserHbIit KpacHprii becusernpiii | Cunuii 5kpan | becneTHsli
9KpaH (Boja) IKpaH 9KpaH (Boja) (CuSOy) 9KpaH (Boja)

(K2Cr204)
1 2 1 2 1 2 1 2 1 2

IIOBT. | MOBT. | MOBT. | MOBT. | MOBT. | NOBT. | MOBT. | MOBT. | MOBT. | MOBT.

Onones ka-

HaJCKas

Cpennee

8. Crenatp BBIBOJ O BIUSHUH CHEKTPAIbHOTO COCTaBa CBETa HA MHTEHCUBHOCTH (DOTOCHHTE3A.
OIIBIT 3. BiiusHue TemnepaTypbl HA HHTEHCUBHOCTD (DOTOCHHTE3a
XO/Jl PABOTBI:
1. [IpoOupky ¢ BETOUKON 3J0]€U MOCIEeI0BATEIIbHO TIOMECTUTh B CTAKaHYMKHU C BOJON pa3HOMN
temnepatyps! (10 °C, 15 °C, 25 °C). OnbiT npoBecTH NpH APKOM COTHEYHOM CBETE, B [BYX MO-
BTOPHOCTSIX.
2. Pe3ynbTaThl (KOJIMYECTBO BBIJICIMBLIMXCS MY3bIPHKOB B T€UeHUE | MUHYTHI) 3aHECTH B TaOJIM-

ny:
OneITHOE pacTeHMe Kon-Bo ny3bIpbKOB KHCIOpOJa B 1 MUHYTY
npu temneparype 10 | mpu temneparype 15 | npu temnepartype 25
0 0 0
C C C
1 moBr. | 2 moBrT. 1 moBr. | 2 nosr. 1 moBr. | 2 nosr.
Oroaes KaHaacKas
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\ Cpennee ‘ ‘

3. Caenatb BBIBOJ O BIMSHUYU TEMIEpaTypbl HA MHTEHCUBHOCTh ()OTOCHHTE3A.

Pasznen 5. MunepajibHOe NUTAHHE PACTEHUI.
Tema 8. IlouBa KaK HCTOYHHMK NNUTATEJbHBIX BEIIECTB.

3AHSTHUE Ne 9 (2 yaca)
MUKPOXMMUYECKHWI AHAJIN3 30JIbI

BOITPOCHI JJIA ITOAT'OTOBKMU:

1. 3HaueHne MUHEpAIbHBIX 3JIEMEHTOB B )KM3HU PACTEHUIA.

2. MeTo/bl nccieioBaHus MOTPEOHOCTH PACTEHUI B DJIEMEHTaX MUTAHUS.

[TJIAH 3AHATUA:
Brimonnenue naboparopaoit pabotsl «MUKPOXUMUYECKHUI aHATN3 30JIb1».
PABOTA Ne 1. MUKpOXUMHYECKUI aHAINU3 30JIbI
3oma, moayyaemasi pu CX)KUTAHUM PACTEHUH, COACPKHUT OOJBIIOE KOIUYECTBO IJIEMEHTOB,
cpeau KOTOphIX pasznuuatoT MakpoanemeHTtsl (P, S, K, Ca, Mg) u mukposnements! (Fe, Cu, Zn,
Mo, Mn u 1p.)
MATEPHAIJI U OBOPYJIOBAHMUE: 307na, monyueHHas NMpu CKUTAHUH JIUCTHEB, JPEBEC-
Has 3013, 20 % pactBop HCI, 1 % pactBop H2SO4, 10 % pactBop NH3, 1 % pactop NazHPOg,
1 % pactBop mosmOmata ammonus B 1 % HNO3, 1 % pactsop Na:PbCu(NO3)2, 1 % pactBop
AgNOs3, 1 % pactBop Sr(NO3)2, 1 % pacTBOp KeNTOM KPOBSHOMN COJIM, TUCTHIUIMPOBAHHAS BOJIA,
POOUPKH, BOPOHKA, MUIETKH, (PHIBTPOBANIbHAS Oymara, KapaHJail 1o CTEKITY, CTCKIISTHHBIC IMa-
JIOYKHU C 320CTPEHHBIM KOHIIOM, MUKPOCKOII, TPEIMETHBIE U IIOKPOBHBIE CTEKIIA.
XOH PABOTBI:

1. TIpuroToBuTh JIBE BBITSDKKU 30JIbI: OJHY B BOje, BTOpyio — B 20 % pactBope HCI. [l
3TOr'0 HACHINIATh B MPOOHUPKY 30Ty PACTCHHUN U 3aIMTHh MPUMEPHO 4-X KpaTHBIM 00BEMOM BOJIBI
win 20 % pactBopom HCI. OtdunsTpoBaTh MogyueHHbIE PACTBOPHI B YUCThIE MPOOUPKHU Yepes3
CKJIayaThie QUIBTPHI.

2. Ilunetkoif HaHECTH Ha MPEIMETHOE CTEKJIO MaJeHbKHE KalelbKH pacTBOpPA U pPeaKTHBA
Ha PacCTOSIHUM 2 — 3 CM APYT OT Apyra.

3. C moMoIIbpI0 CTEKIITHHON Malo4YKd COEAMHUTH KamlelbKH TOHKHM AYrooOpa3HbIM KaHa-
oM. B mecTe coennHenus mpoHadroAaTh 00pa3oBaHNe KPUCTAILIOB.

4. Kpucramimyeckuif 0caJoK pacCMOTPETh MOJ MHUKPOCKOTIOM W 3apUCOBaTh. 3amucarth
YpaBHEHHUS MPOBEICHHBIX peakiuii. CaenaTh BHIBOJ O MPUCYTCTBHH TOTO WJIM HHOTO JJICMEHTA B
30JI€ PaCTCHUM.

Peakuust Ha xmop:

KCI + AgNOz = AgCl | + KNOs3

benslii TBOpO-
JKUCTBIA 0CaJIOK
Peaknusa Ha xanuii:
Na:PbCu(NO3). + 2 KCI = K2NaPbCu(NO3)2 | + 2 NaCl
Kpucrannuueckuii ocagok
Peakuus Ha KanbIuii:
CaClz + H2SO4 = CaSO4 | +2 HCI
Kpucramnmyaec-
KHH 0CaJI0K
Peaknus Ha Maraui:
MgCl, + Na2HPO4 + NH3 = NH4sMgPO4 | + 2 NaCl
Kpucramnmaecknit
0CazIoK
Peakmus na docdop:
H3PO4 + (NH4)2M00O4 + 21 HNO3 = (NH4)3PO4 -12 M0O3 | +21 NH4NOs3
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Kpucrannuueckuii ocanok

Peakuus Ha cepy:
NaxSO4+ Sr(NO3)2 = SrSOs | + 2 NaNOs

Kpucrannuuec-

KHMH 0CaJI0K
Peaknus Ha xeine3o:
4 FeClz + 3 K4[Fe(CN)s] = Fes[Fe(CN)s]s + 12 KCI

bepnunckas nazypb

Pa3znes 7. [ipixanue pacTenuii (0M0JI0rn4ecKoe OKNCJIeHnE).
Tema 11. CymiHOCTb ¥ POJIb AbIXaHMS B )KU3HU PACTEHMH.

3AHSTHUE Ne 10 (2 gaca)
MHTEHCUBHOCTH JIbIXAHUS PACTEHUI

BOITPOCHI VT4 ITOAI'OTOBKMU:

1. CylHOCTb U pOJIb JBIXaHUS B )KU3HU PACTCHUH.

2. UnTeHCcuBHOCTD JpIxaHusl. VI3MeHeHre HHTEHCUBHOCTH JbIXaHUS B OHTOI'€HE3€ PACTEHUI.

ITJIAH 3AHATUA:
1. Beinonnenue nabopaTtopHoil paboTsl «OnpeeiaeHe UHTEHCUBHOCTH JIbIXaHUs 10 KOJIU-
yecTBY BoienuBiierocs CO; (meton boiicena — Mencena).
PABOTA Ne 1. Onpenenenre MHTEHCUBHOCTH JIbIXaHHUS 110 KOJMYECTBY BbIJECIHUBILErOCs
yriaekucnoro rasa (Meron boiicena — Mencena)

VHTEHCUBHOCTD JbIXaHMs ONPEIEINIAETCS KOJIMYECTBOM MUJUIUTPAMMOB YIJIEKHCIIOTO rasa,
BBIJICJIMBLIETOCA 32 1 4ac npu OKUCIEHUU | T pacTUTENHbHON MacChl.

MATEPUAIJI 1 OBOPY/JIOBAHMUE: Becsl ¢ pazHoBecamu, IpuOOp sl ONpEesICHUs] UH-
TEHCUBHOCTH [IbIXaHUS, PACTUTENbHBIM 00BeKT (mpopocmue cemeHa), 0,1 M pactBop NaOH,
pacTBOp I11aBENEBOI KUCIOTHI, pacTBOp (heHosdTanenHa, MumneTka, MEpHbIN HUIUH/P.

XOI PABOTDI:

1. YpaBHOBECHUTD BECHI M B3BECUTh PACTUTENBHBIA MaTEpHal.
2. B HikHIOI0 yacTh npudopa HamuTh 10 mut menoun NaOH.
3. B BepxHIOI0 4acTh npubOpa MOMECTUTh HABECKY PAaCTUTEIBLHOIO MarepHuaia U 3apuKcu-

pOBaTh BpeMs Hayaja OMbITa.
4. Yepes 30 — 40 MuH TUTPYIOT 11aBeneBoil kuciaoToi no ¢penondranenny 10 M KOHTPOIb-
Ho# 1 10 M1 onbrTHOM menoyn (1 Ma kucaorsl = 1 mr COy).
5. Pe3ynbratel 3anect B Tabmuiy. [1o MOyYeHHBIM JaHHBIM BBIYHCIUTh WHTCHCHBHOCTH

JIBIXaHUSL.
Pacturens- Macca [Tponomxu- TuTtpoBanue (M) Nuten- Cpen-
HBI 00BEKT (r) TEIbHOCTh Kon- O Pa3- | CUBHOCTH Hee
onbITa (MUH) TPOJIb TBIT HHIIA B JIBIXaHUSI
TUTpE

OOPMVIIA JIS BBIYMCIIEHUA MHTEHCHUBHOCTU IbIXAHUA:
= Amump. e 60mun. o1
m ot

HaeecKku onsima

3AHSTHUE Nell (2 gaca)
JIBIXATEJIBHBI KODDOOUITUEHT
BOITPOCHI JJIA TTIOAT'OTOBKU:
1. CyGcTpats! apixanus. [{prxarenbHbiii KOG OUITMEHT.
2. 3aBUCUMOCTb JIBIXaTEeIBHOT0 K03 (UIlMeHTa OT KauecTBa cyOcTparTa JIbIXaHHs.
[TJIAH 3AHATUA:
Brimonnenue maboparopHoii paboTsl «OmnpeneneHue AbIXaTeabHOro KodpQuiueHTa mpo-
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PaCTaOIINX CEMSHY.
PABOTA Ne 1. Onpenenenue npxaTeIbHOTo K03 puIlmeHTa mpopacTarmInx CEMsIH

JlprxaTenbHbIM KO GUITMEHTOM HA3bIBACTCS OTHOIIEHUE 00BEMa BBIJCIICHHOTO IPH JIbI-
XaHUM YTJIEKUCIIOTO ra3a K 00beMy MOTJIONIEHHOr0 KUcaopoia. BenuunHa nbixaTtenbHOro koag-
duIMeHTa 3aBUCUT OT TOTO, KAKHE BEIIECTBA UCIIOJIb3YIOTCS MIPH JIBIXaHUH.

MATEPUAJI U OBOPYJIOBAHUE: npopocuiue cemena, 20 % pactsop NaOH, mpubop
JUTSL OTIPEJICIICHUs JbIXaTeIbHOro Kod(dduimenTa, crakaH ¢ BaTOM, MOJOCKH (DUIBTPOBATHHOU
OyMmarw, Ba3eJIMHOBOE MacJo, IMUHIIET.

XO/[ PABOTHI:

1. [TomecTuTh B MpPOOUPKY MPOPOCHINE CEMEHa COM (IO IMOJIOBUHBI MPOOUPKH). 3aKPHITh
npoOUpPKy IPOOKOH CO CTEKIITHHON TPYOKOM.

2. Ilpu HaKJIOHHOM MOJOXEHUH MPOOUPKHU, BBECTU B TPYOKY KaIUII0 Ba3eIMHOBOI'O Macia.
[TocTaBUTh IPOOHUPKY B CTaKaH C BaTOM.

3. OTMeTuTh, Ilie HaXOUTHCS KAl MEePBbIM PE3UHOBBIM KOJIBLIOM. Uepe3 5 MUH OTMETUTh
BTOPBIM KOJIBI[OM, KAKO€ PACCTOSHUE MPOILIA KAIlisl. DTO pacCTOSTHHE (HGUKCUPYIOT.

4. OnbIT OBTOPUTH 3 pasza, BCe BpeMsi, BBITPSIXHUBAsl KAIUTiO Ha (QUIBTPOBAIBHYIO OyMary.

5. CmouuTh Kycouek pumbTpoBanbHOU Oymaru 20 % pacTBOPOM IIIEJIOYH, BBECTH €T0 MMHH-
[[ETOM B MPOOUPKY TaK, YTOOBI OHA HE Kacayach MpoOKu. [IOBTOPUTH OMBIT ¢ Ba3eIMHOBOM Karl-
neu 3 pasa.

6. Pesynbrar 3anectu B Tabnuiy. [lo moaydyeHHBIM JaHHBIM BBIYUCIUTD JbIXATENbHBIA KO-
¢ PUIHIEHT.

Pactu- Paccrosinue 3a 5 musn (6e3 Paccrosinue 3a 5 muH (co me- | Cpeanee 2 | JIK
TEJbHBII IEJIOUH) JIOYbIO0) — cpenHee
00BEKT VCO2 - VO2 (cm) VO2 (cm) 1 VCO;
VCO> VO,
1 2 3 | Cpen- 1 2 3 Cpen
Hee | Hee 2

Pazgen 7. [Ibixanue pacreHuii (0M0JIOrH4YecKoe OKUCICHUE).
Tema 11. CymiHOCTb ¥ POJIb AbIXaHHS B JKU3HU PACTCHMH.

3AHATUE Ne 12 (4 gaca).
[TOTEPA CYXOI'O BEHIECTBA ITPU ITPOPACTAHUU CEMSH
BOITPOCHI JJIA TTOAT'OTOBKMU:
1. OcoOeHHOCTH TPOpacTaHUs CEMSH.
2. B3anmocBsI3b IPOIIECCOB bIXaHUS U (POTOCHHTE3A.
[TJIAH 3AHSTUA:
Brimonnenue nadopatopHoii paboTsl «IloTeps cyxoro BemecTBa mpu MPOpacTaHUU CEMSH.
PABOTA Ne 1. Ilotepst cyxoro BemiecTBa npu NpopacTaHUU CEMSH
JIpIxaHueM Ha3bIBAIOT OMOJIOTUYECKOE OKUCICHHE OPTaHUYECKUX BEIIECTB /10 YIIIEKUCIIOTO
rasa v BOJIbI, MPOUCXO/IAIIEE C OCBOOOXKAeHHEM dHeprun. Hanboee yaoOHbIi 00BEKT 715 yueTa
KOJIMYECTBA U3PACXOI0OBAHHBIX HA BIXaHUE OPTaHUYECKUX BEIIECTB — MPOPACTAOIINE CEMEHA.
MATEPUAIJI U OBOPYJIOBAHUE: cemena cou (daco:u), Becbl ¢ pa3HOBECAMHU, OIHIIKH,
CYIIWIBbHBIN 1IKad, OIOKCHI, KPUCTAJUIU3ATOP, CTaKaHbl, (GPUIBTPOBATBHAS Oymara, BoJa.
XOJ PABOTHI:
1. B3Becuts cemena cou (aBe nopuuu 1o 10 cemsin).
2. Onny nopiuio ceMsiH momecTuTh Ha 40 — 50 MUH B cTakaH ¢ HEOOJBIINM KOJMYECTBOM
BOJIBI /17151 HAOyXaHUsI.
3. BTOpyro MOPIHIO CeMsSH MOMECTHTh B OIOKC M BBICYIIHTH mpn Temrepatype 130° He me-




23

Hee | yaca. OxJIaquTh CEMEHa U CHOBA B3BECUTb.

4. HanonHUTh cTakaH BJIQXHBIMM ONMJIKAMM, Pa3I0XKHUTh HAOyXIIMe CeMEHa U MOKPBITh UX
cBepxy omuiakamu. [IoMecTuTh CTakaH B TEMHOTY M 110 Mepe MOJCHIXaHUs OMUIIOK MOJUBATh BO-
JIOH.

5. Uepe3 Henemo M3BJICYb NPOPOCTKH U3 ONMUIOK, IIPOMBITh KOPHHU, OCYIIUTh UX (PHIBTPO-
BaJIbHON OyMaroiu v B3BECHTb.

6. BeicymmTh MpOPOCTKU B CYHIMIBHOM IIKady A0 aOCONIOTHO CYXOTO COCTOSIHUS, OXJIa-
JMTh U B3BecUTh. [loaydueHHble fanHble 3aHecTy B Tabnuny. ChenaTh pacyeTsl M BBIBOL.

Macca 10 ce- Co- Macca 10 Conep- [Toteps cyxoro

MsiH (T) JIepIKaHKE IIPOPOCTKOB (T) JKaHUE BOJBI BEIIIECTBA
BO3- ao0- BOJBI B CBI ab- | B IpOpOCTKax BT Ha B
JYLIHO — | COJIFOTHO | CEMEHax past COJIFOTHO (r) 10 cemsin % or
cyxas — cyxas (r) — cyxas abco-
JIOTHO
Cyxoi
Macchbl
CeMsTH

Paznen 9. /IBuskeHue pacTeHuii.
Tema 18. Ilonsitue o ABU:KeHuH pacteHuil. Cnoco0bl nBu:keHusi. Hacruu. Tponusmel.

3AHATHE Ne 13 (4 yaca)
POCTOBBIE JIBDKEHW S PACTEHUIM

BOITPOCHI IJIA TIOAI'OTOBKMU:

1. [TonsiTrie o nBUKeHUU pacTeHuil. CiocoObI TBUKEHUSI.

2. Tponusmsl. Buabl Tponu3mMos.

3. Hactuu. Bunps! HacTHid.

[TJTAH 3AHATUA:
Brmonnenue nabopatopHoit paboTsl «POCTOBBIE IBIXKEHUS paCTEHUI (3aKIIaKa OIbITA).
OIIBIT Ne 1. T'mapoTtponuzm

Tponu3M, BbI3BIBaEMBIA OJHOCTOPOHHHM BOJIOCHAOKEHUEM, HA3bIBACTCS THUIPOTPOIU3-
MoM. CrToCOOHOCTD K MOJIOKUTEIbHBIM THAPOTPONUYECKUM M3THOaM XOPOIIO BhIpakeHa y Kop-
Hell, KOTOphle TIPU HEPAaBHOMEPHOM pAclpeleNIiCHUU BIard B MOYBE PAacTyT B Oojee BIaKHBIC
YUYaCTKH.

MATEPHUAIJI 1 OBOPYJIOBAHMUE: creknsHHBbIE OaHKH, CTEKISHHBIC TUIACTUHKY, Yallka
[Tetpu, punbTpoBasbHAs OyMara, UTOJIOYKH, TPOPOCIINE CEMEHA MILIEHUIIBI.

XO/J OIIbITA:

1. K ¢punbrpoBasibHOil Oymare, KOTOpOil OOBEPHYTHI CTEKJISIHHBIE IJIACTUHKH, MPUKPENUTh
UTOJIOYKaMHU MPOPOCIINE CEMEHA MIISHUIIBl TaK, YTOOBI KOPEIIKU ObUTM HAIlpPaBJIEHBI TOPU30H-
TaJbHO WJIA BBEPX.

2. Hanute B G6anku Bozbl (1/4 4acTh), MOCTaBUTH Ty/a TUIACTUHKH Tak, 4TOOBI ceMEHa OKa-
3aJIUCh HA HUXKHEH CTOPOHE MJIACTHUHKHU.

3. Oany 6aHKY HaKPBITh Yamikoi [leTpu, Apyryr0 OCTaBUTh OTKPHITOMH.

4. Yepes Henmemo MpOHAOIIONAATh W 3apHUCOBATH TOJIOKCHUE KOPEIIKOB B 00OMX OaHKax.
CrenaTh COOTBETCTBYIOIIMI BBIBO/I.

PacturenbHbIil 00BEKT ITonmoxxeHre mpopoCTKOB
J0 OIIbITa II0CJIC OIIbITa

[Ipopociire ceMeHa nieHu-
bl

OIIBIT Ne 2. 'mapoTponuzm
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MATEPUAJI 1 OBOPYJIOBAHMUE: nBe uvamku Iletpu ¢ kpblmkamu, IpopociIue ceMme-
Ha, IUIACTHJIMH, BOJA.
XO/JI OIIbITA:
1. Y3 minactuiiriHa U3roToBUT 2 KoJiblia. [1o10xkuTh kKaxaoe Ha AHO vamiek [lerpu.
2. Ha xomnbIiax pa3iiokHuTh MPOPOCIINE CEMEHA MIIICHUIIBI TaK, YTOOBI KOPHU IUTH MO KOJIb-
my.
3. B onny yamiky [leTpu HaauTh BOy B KOJBIIO U 3@ KOJIBLIO, B IPYT'YIO — TOJIBKO B KOJIBLIO.
4. O6e yalky CBEpXY HaKpBITh KpbIIIKaMH. Yepe3 Heelo pacCMOTPETh U 3apUcOBaTh IO-
JIO)KEHUE KOpHEH B 00EUX YallKax.

PactutenbHbIi 00BEKT [TonoxeHnre npopoCcTKOB
JI0 OIbITa 1IOCJIE ONBITA

[Ipopocuire ceMeHa niieHu-
1bI

OIIBIT Ne 3. I'eorponuszm
I'eoTponusm — 3T0 U3rubaHue YacTeil pacTeHus Mo BIUSHUEM OJHOCTOPOHHETO JEeHCTBUS
CHJIbI 36MHOTO TIPUTSHKCHHUS.
MATEPUAJI U OBOPYJIOBAHUE: npopocuiue cemena, ¢puiabTpoBaibHas Oymara, cTa-
KaH WJIK MEPHBIN [HJIUHIIP.
XO/1 OIIBITA:
1. Ha xycouke (puiabpTpoBaibHON Oymaru pasiokHUTh MPOPOCHINE CEMEHA COU WK (Hacomu
TaK, YTOOBI KOPEIIKU CMOTPEIIH BBEPX.
2. B crakan (MepHBIN IWIMHIP) HAIATH Boay (1/4 yacte). ®UIbTPOBAIBHYIO OyMary c ce-
MEHaMH CBEpHYTh B PyJIOHUMK U MTOCTaBUTh B CTAKaH C BOJIOM.
3. Uepe3 1 — 2 gHs paccMOTpPETh U 3apUCOBATH MOJIOKEHHE KopemkoB. Caenatb COOTBET-
CTBYIOIIUIN BBIBO/I.

PactutenbHblii 00BEKT ITonoxeHnne mpopoCTKOB
JIO OIIBITA IIOCJIE OIBITA

IIpopocme cemena con

OIIBIT Ne 4. ®oToTponuszm

®oTOTpONM3M — 3TO U3rMOaHUE PACTYIIUX YacTeil pacTeHUs MOJ BIMSHUEM OJHOCTOPOH-
Hero (O6okoBoro) ocmemieHus. fBnenue QoroTponusma yqoOHO HaOMIOAATh HA KOJEOMTHIISX
3J1aKOB.

MATEPUAIJI 1 OBOPYJIOBAHUE: npopocTku sSUMEHs, BbIpAIllEHHbIE B CTaKaHYUKE C
onmuikaMu, (OTOTpONUuIecKas Kamepa.

XOJ OIIBbITA:

1. C oHOM CTOPOHBI CTaKaHYMKA KapaHAallIoM [0 CTEKJTy IMOANKMCATH CIOBO «CBETY.
2. CtakaH ¢ IpOPOCTKaMHU SIUMEHS HAKPHITh (POTOTPONUYECKON KaMepoi (KapTOHHOI KOpOoOKoi
C OTBEPCTHEM) TaK, YTOOBI IIEeTh HAXOIMUIACh HA YPOBHE MPOPOCTKOB C TOM CTOPOHBI, T/Ie HAIH-
CaHO «CBETY.
3. Uepes Hemenmo mMpoHAOMIOAATh W 3apUCOBATh TMOJOKEHUE KoJjieonTmie. Caenartb COOTBET-
CTBYIOUIMH BBIBOJ.

PactutenbHbIi 00BEKT [TonoxeHne nmpopoCTKOB
JIO OMBITA IIOCJIE OIBITA

IIpopocTkHu stumeHs

Pa3nea 10. YcToH4nBOCTH pacTeHHii K HeOJIAronNpUsATHLIM (JaKTOPaM Cpeabl.
Tema 19. Buabl yCTOHYHBOCTH. YCTONYMBOCTh KaK NPU3HAK, 3AJI05KEHHbIN B HACJIed-
CTBEHHOI OCHOBE.

5 3AHSATHUE Ne 14 (2 yaca)
SAHIMTHOE JEVMCTBUE CAXAPA HA IUTOIUIA3MY ITPU 3AMOPAXMBAHUNU
BOITPOCHI JIA TTOAI'OTOBKMU:
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1. YcroitunBocTh pacTeHuid. Buasl ycroiiunBoCcTH.

2. OCHOBHbIE MPUYUHBI THOETN PAaCTeHUN MPU IEHCTBUU HU3KUX OTPHUIATEIBHBIX TeMIIepa-
TYp.

3. 3akanuBanue. Pa3bl 3aKaTUBAHUA.

[TJIAH 3AHATUA:

Brimonnenue gabopatopHoil paboThl «3alUTHOE JEHCTBUE caxapa Ha IUTOIIa3My IpH 3a-

MOPaKUBAHUI.
PABOTA Ne 1. 3amutHoe IeiicTBUE caxapa Ha [IUTOIUIa3My IIPH 3aMOPaKMBAHUU

[Ipu 3amep3aHuM PaCTUTENBHBIX TKAHEW B MEXKJICTHHUKAX OOPa3yrOTCS KPUCTAJUIBI JIbJA,
KOTOpBIE OTTATUBAIOT BOJY OT LUTOIIa3Mbl. Eciii 1iuTomniazma HeJ0CTaTOuHO MOPO30yCTOMYH-
Ba, TO OHA, HE BBIACP)KAaB 00E€3BOKHMBAHHUSA, A TAK)KE MEXaHUYECKOTO JIaBJICHUSI KPUCTAJIIOB JIbJA,
KOaryJnmpyer. Y CTOMYHMBOCTh KOJUIOMIOB IIUTOILIa3Mbl MOXET OBIThH MOBBIIIEHA 3aIIUTHBHIMU Be-
IIECTBAMU, CPEIM KOTOPBIX BaXKHASI POJIb MPUHAIJICKUT PACTUTEIILHBIM Caxapam.

MATEPHAII 1 OBOPYIOBAHUE: kopuemnox ceekibl, 0,5 M u 1 M pactBopsl caxapo-
361, 8 % pactBop NaCl, caer uiu jen, moBapeHHas COJib, TSPMOMETP, CKaJIbIIEIb, JIe3BHe, (ap-
dopoBas yaiika, TPOOUPKHU, MHUKPOCKOI, MPEIMETHbIE U MOKPOBHBIE CTEKIIA, (PUIbTpOBaIbHAS
Oymara, KapaHJall 1o CTeKIy.

XOH PABOTBI:

1. B moanucannable MpOOUPKU HATUTH PACTBOPHL: B MEPBYIO BOIY, BO BTOpyto — 0,5 M pac-
TBOP caxapo3bl, B TPeTbio — | M pacTBOp caxapo3bl.

2. VI3 ounIIeHHOr0 KOPHEIIOa CBEKJIbI C/eNaTh 9 OJMHAKOBBIX IO pa3Mepy Cpe30B, TOJ-
IHOM 1 MM.

3. ITomecTuTth cpe3sl B (haphopoBYIO YAIIKY U TPOMBITH BOJIOW JJIs YAQJICHUS COKA, BHITCK-
IIETO U3 MOBPEXKIECHHBIX KIETOK.

4. IlomecTuts 110 3 cpe3a B KaXKIYI0 IPOOUPKY.

5. IlpuroToBUTH OXJAIUTENBbHYIO CMeCh. [l 3TOro Kk 3 yacTsM CHera WM OUTOTO JibJa
npuOaBUTh | yacTh MOBapEHHOM COJIM U THIATEIBHO MEPEMEILATh.

6. [Torpy3uth IpoOHPKH B OXJTAIUTENBHYIO cMech Ha 15 — 20 MUH, MOCJIe Yero MocTaBUTh B
CTaKaH C BOJIOM KOMHATHOM TeMIepaTyphl IS OTTauBaHMUSI.

7. Ilocrne oTTauBaHMsI OTMETUTH OKPACKy CpPE30B W KHUAKOCTH B mpoOupkax. [IpoBeputsb
JKHU3HECTIOCOOHOCTh KJIETOK, TMOABEPrHYB uX miasmoiu3y B 8% pactBope NaCl. [is storo Ha
npeaMeTHOe cTekio B Kammo pactBopa NaCl momecTUTh TOHKHE Cpe3 KycodKka KOPHEIUIoaa
CBEKJIbL. Yepe3 HECKOJIbKO MUHYT POHA0III0/1aTh B MUKPOCKOII HACTYIIJICHHUE JIa3MOJIN3A.

8. Pesynbrarel 3aHecTd B TaOnuily. B BbIBoJe OOBSCHUTH pa3nuyusl MEXIy BapHaHTaMH
OIbITa, OTMETHB 3HAYEHHE Caxapo3bl KaK 3alIUTHOIO BEIIECTBA.

Bapuants! onbiTa Okpacka BHEUIHETO Okxkpacka cpe- KonunuectBo
pacTBopa 30B TJ1a3MOJIM3UPOBAH-
HBIX KJIETOK
Bona

0,5 M pactBop

caxaposbl
1 M pactBop ca-

Xapo3bl

3AHATUE Ne 15 (4 gaca).
KAPOCTOVKOCTBD JIUICTBEB PACTEHUN
BOIIPOCHI JJIA TTOAT'OTOBKMU:
1. XKapoctoiikoctb pacteHnii. OCHOBHbIE TPUYHHBI THOENN PACTeHUN MPH JACHCTBUU BHICO-
KHMX TEMIIepaTyp.
2. OU3NOIOTUYECKUE aIalITAIIUN PACTCHHH K IEHCTBUIO BEICOKHX TEMIIEpaTyp.
3. IlyTu NOBBILIEHUS KAPOCTONKOCTH PACTCHUH.



26

[TJIAH 3AHATUA:
1. Bemonnenune nabopatopHoit paboThl «OnpeneneHne XapoOCTOMKOCTH JTUCTHEB PACTCHHUM IO
O.®. MaukoBy».
PABOTA Ne 1. Onpenenenue »apoCTONKOCTH JIMCTHEB PACTCHUI

MeTto1 OCHOBaH Ha IIPOHUKHOBEHUU COJITHOM KUCIIOTBI Yepe3 MOBPEXKICHHBIE IJIa3MaTH-
yecKkue MeMOpaHbl B KJIETKY M B3aUMOJICHCTBUU €€ C XJOPO(HUIIIOM, B pe3yJIbTaTe Yero BhITEC-
HSIETCA MarHui u3 ero MoJekyibl. Obpa3yercs (peopuTHuH, KOTOPHIA MPUAAET JUCTHIM OYypyIO
OKpPACKY U CIIY>)KUT KPUTEPUEM MOBPEKACHUS IUTOIIA3MBI.

MATEPUAII U OBOPYIAOBAHMUE: BonsiHast 6aHs, TUIUTKA, TEPMOMETp, MMHUHIET, KPU-
crajusatop, yanku [lerpu, 0,2 H pacTBOp CONSTHOM KUCIOTHI, BOJIA.

XOJ PABOTHI:
1. Boasnyto 6anto HarpeTs 10 Temmepatypsl 40 °C. B Bojy ONyCTHTB 5 THCTBEB OIBITHOTO pac-
tenus. OctaBuTh Ha 40 MUHYT (TeMIepaTypy HOCTOSHHO TOIepkuBath Ha yposHe 40 °C).
2. Uepesz 40 MUHYT TIEpEHECTH OAMH JIMCT U3 BOJASHON OaHH B KPUCTAJUIM3ATOP C XOJIOJAHOHN BO-
JI0M.
3. Temneparypy B 6ane nogusTs Ha 5 °C, yepe3 20 MHHYT II€pEHECTH BTOPOH JHCT B KPHCTAIIIN-
3aTOP C XOJOJHOW BOJIOH.
4. Yepes kaxapie 20 MHHYT MOJHUMAIOT TeMnepatypy Ha 5 °C, GepyT moodepesHo Mo ogHOMY
JTHCTY, TIEPEHOCAT B KPUCTAIUIA3ATOP C XOJIOAHOH BOJIOH (TeMmepaTypy Boasl 1oBoaaT 10 60 °C).
5. Jluctps nepenecTd B yamku [letpu (o ogHOMY JHCTY B KaXIyI0 Yalky) u 3ainuth 0,2 H pac-
TBOPOM COJITHON KHUCIIOTBI.
6. Uepes 20 MUHYT CMOTPSAT pe3yNbTaThl. JKUBBIC TUCThSI PACTEHUN OCTAIOTCS 3€JIEHBIMH, MEPT-
BbIe — OyperoT. Pe3ynbTaThl 3aHECTH B TaOJUILY, UCTIONIB3Ys YCIOBHBIE 0003HAUYCHMUS:

Buns! pacre- WHTEeHCMBHOCTH OOYPEHHUS ITPU TEMIIEPATYpE

HU 400 450 500 550 600

YcnoBHbIe 0603HAUEHUS:
— — OTCYTCTBUE NOOYpEHUs
+ — OUEHb MaJIoe KOJI-BO OyphIX MATEH
++ — OypbIX ISATEH MHOTO
+++ — OypBIX MSTEH OYE€Hb MHOTO
++++ — THCT NOJTHOCTHIO OYpBIi

7. C,Z[CJ'IaTB BBIBOJ O )KapOCTOﬁKOCTH JIMCTHECB OIIBITHBIX paCTCHHﬁ.

6 IMJAKTUYECKHUE MATEPHAJIBI VIS KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIE CPEACTBA, MOKA3aTeIH U KPUTEPUH OLIEHUBAHUSI KOMIETEHIMii
HNuaexc Onenou- IToxa3zaTenn Kpurepun oueHuBanus
KOMIIe- | HbIe cpel- OlleHUBAHUS c¢()opMUPOBAHHOCTH KOMIIETEHIU A
TEeHUM CTBa
[TK-1 Pemenue 1) cTyIeHT AOMyCTHI YUCIIO0 OMHUOOK U HEOUETOB
KOHTPOJIb- Huzkuii MPEBOCXOAIIEE HOPMY, MPH KOTOPOM MOXKET
HBIX 3aJa4 | (HEeYyJOBJIETBOPHU- | OBITH BHICTABJICHA OIICHKA "YIOBIECTBOPUTEIHHO"
(KOHTPOITB- TEJILHO) 2) CTYICHT NMPABUJIBLHO BBIMOJIHUI MEHEE MOJIOBH-
Hasi paboTa) HBI PaOOTBHL.
[ToporoBsrii 1) cTyieHT mpaBUIIBHO BBIMOJIHIII HE MEHEe TOJIO0-
(ynoBneTBOpu- | BUHBI PaOOTHI MITW JOITYCTHII:
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TEJILHO)

a) "He OoJee IBYX TPyOBIX OMINOOK;

0) He Oosiee omHOI TpyOOW M OnHOW HErpyOoOit
OIIMOKH U OJTHOTO HEJI0YETa;

B) He OoJiee IByX-TpeX HErpyObIX OINOOK;

I') OAHOM HETPyOOU OIMMOKU U TPEX HEJOUYETOB;

1) IpY OTCYTCTBUU OIIMOOK, HO MPH HAJTMYUHU Ye-
TBIPEX-TISITH HEJIOUETOB.

ba3zoBbiii
(xopor0)

1) cTyneHT BBIMOTHII paboTy HOTHOCTHIO, HO JI0-
MyCTHUJI B HEM:

a) He Oosiee OHOW HErpyOOWl OIMMOKA M OAHOTO
HE0YeTa;

0) He OoJiee ABYX HEJOUETOB.

Bricokuii
(0TIIMYHO)

1) crynmeHT BBIMOTHWI paboTy O6€3 omuooK u
HEJIOYETOB;
2) nonycTri He 60JIee OJTHOTO HEJI0YeTa.

Koncmiext

Hwuzxuit
(HeyHOBIETBOPU-
TEJILHO)

1) KOHCIIEKT HE MPEeAOCTaBIIEH;
2) CTyJICHT NPABHJIBHO BBIMOIHHUI MEHEE MOJIOBH-
Hbl pabOTBHI.

[ToporoBssilii
(ymoBneTBOpHu-
TEJILHO)

1) cTyieHT noAroTOBUI KOHCIIEKT, B KOTOPOM H3-
JIOKEH OCHOBHOM MaTepuall, COOTBETCTBYIOIIMH
BbIOpPAaHHOM TeMe;

2) pomyluieHbl HETOYHOCTH, HapylleHa IOCIEe0-
BaTEJIbHOCTh M3JI0KEHUS] MaTepuaa.

bazosriit
(xopor1o)

1) cTyneHT NOArOTOBMJI KOHCIIEKT, B KOTOPOM
YETKO M3JI0KEH MaTepuat;

2) coOmro/ieHbl Bce TMpaBuiia OpOpMIICHUS U Tpe-
OOBaHMsI 10 €r0 HANKCAHMIO.

Bricokuit
(oTHMYHO)

1) cryneHT ycBoms mMaTepuan Mo BbIOpaHHOW Te-
Me, UCUEepIBIBAIOLIE, IPAMOTHO, IOCIIEA0BaTEIbHO
Y JIOTHYECKHU M3JIaraeT ero CoJeprKaHue;

2) KOHCIIEKT O()OpPMIIEH B COOTBETCTBUU C TpebO-
BaHUSIMU;

3) npu HamMCaHUU UCIOJIb30BaHA COBpPEMEHHas
JAUTepaTypa, MpPOSBICHA  CAMOCTOSATEIHHOCTD
MBIIICHHSL.

Tao0numa

Huszkuii
(He 3auTeHO)

1) comeprkaHue HE COOTBETCTBYET TEME;

2) cTpyKTypa TaOIULbI HE JIOTUYHA;

3) comepKuT Mablii 00beM HH(POPMAIIHH;

4) orcyrcTBHEe 0000mIarOIIEro (CUCTEMaTH3UPY-
IOIIET0, CTPYKTYPUPYIOIIETO, CPAaBHUTEIBHOTO)
XapakTepa M3JI0’KeHHs HH(OpMAIIUH;

5) paboTta HE COOTBETCTBYET MO OGMOPMIICHHIO
CYIIECTBYIOIIUM TpeOOBaHUSM M CJlaHa HE B
YCTaHOBJIEHHBIN CPOK.

bazosriii
(3a4TeHo)

1) COOTBETCTBHE COMIEPIKAHHS TEME;

2) JIOTUYHOCTb CTPYKTYPBI TaOJIUIIBL;

3) npaBUIBHBIN 0TOOP MH(DOPMALINH;

4) Hanuuue o0o0MmIaroIIero (CUCTEMaTU3UPYIOIIIe-
ro, CTPYKTYpPHUPYIOILETro, CPAaBHUTEIBHOI0) Xapak-
Tepa U3JI0KEHUsT HHPOPMALIUY;

5) pabora COOTBETCTBYET MO OGOPMIICHUIO BCEM
TpeOOBAaHUSAM H CIAaHA B CPOK.




28

Onpoc
(uHIMBUAYa
JIBHBIN H
bpoHTaTBH
BIi1)

Husknii
(HEeyIOBIETBOPHU-
TEJILHO)

1) crymeHT oOOHapyXHMBaeT HE3HAHHE OOJIbIIEH
YaCTH COOTBETCTBYIOIIETO BOIPOCA, IOMYCKAeT
omuOKK B (QOPMYIUPOBKE OIpPEIACIICHUH, HCKa-
JKarmue uxX CMbICII,

2) OecropsiIOYHO ¥ HEYBEPEHHO M3J1aracT MaTe-
puar;

3) oTMedYeHBI Takue HEJOCTAaTKH B TOATOTOBKE,
KOTOPBIC ABJIAKOTCA CCPLE3HBIM IPCHATCTBUEM K
YCIICIITHOMY OBJIJICHHUIO MOCIICIYIOIUM MaTepra-
JIOM.

IToporossrit
(ynoBnerBopu-
TEJILHO)

CryneHtT oOHapy)XHMBaeT 3HAHHWE M MOHMMAaHUE
OCHOBHBIX ITOJIOKEHUH BOIPOCA, HO:

1) uznaraer marepuas HEMOJIHO U JIOMYCKaeT He-
TOYHOCTH B OIPENICICHUH TOHATHA Wi Gopmy-
JUPOBKE MPaBUII,

2) He yMeeT 0CTaTOYHO IIYOOKO U JOKa3aTelbHO
000CHOBAaTh CBOM CYXACHHS M TMPUBECTH CBOU
IPUMEDHI;

3) u3naraet mMatepuall HEemocCleI0BaTeNbHO U J0-
MyCKAaeT OMMOKHU B SI3LIKOBOM O(DOPMIICHUH H31a-
raeMoro.

bazoBbiii
(xopor1o)

CTy#eHT NONHO M3JaraeT MaTepuan, JaeT Ipa-
BUJIHOE ONPE/IeNIEHNEe OCHOBHBIX MOHSATHH, HO:

1) He ymMeeT 10CTaTOYHO IIYOOKO U JOKa3aTelbHO
00OCHOBaTh CBOM CYXICHUS M TPUBECTH CBOU
IIPUMEPBL.

Bricokuit
(oTHMYHO)

1) cTyneHT MoNHO M3JaraeT MaTtepuan, JaeT mpa-
BUJIBHOC OMPEACIICHUC OCHOBHBIX HOHHTHﬁ;

2) obHapy>KMBaeT MOHMMAaHUE MaTepHhaia, MOKEeT
000CHOBATh CBOM CYXJEHHUS, TPUMEHUTh 3HAHUS
Ha TPaKTHKE, MPUBECTH HEOOXOAMMBIE MPUMEPHI
HE TOJNBKO W3 y4eOHWKA, HO U CaMOCTOSITEIHHO
COCTaBIICHHBIE;

3) uznaraer Marepuain IMOCJIeI0BaTeIbHO U TIpa-
BUJILHO C TOYKH 3pPEHHS HOPM JIHTEPaTypPHOTO
sA3bIKaA.

Huckyccus

Huzkuii
(HeyIOBIIETBOPH-
TEJIHHO)

1) cTyeHT He MOXKET MPaBUIHLHO OTBETUTH Ha TO-
CTaBJICHHBIE BOIIPOCHI;

2) He CcroCcOOEH MPOBECTH aHANU3 U JIaTh OIICHKY
Pa3IMYHBIM TEOPETHICCKUM TTOJIOKEHUSM.

[Toporosslii
(ynoBieTBopu-
TEJIBHO)

1) cTyAeHT NEeMOHCTpPHPYET pa3pO3HEHHbIE 3Ha-
HUS;

2) He CcroCcOOEH MPOBECTH aHANU3 U JIaTh OIICHKY
Pa3TMYHBIM TEOPETHICCKUM TTOJIOKEHUSIM.

bazoBsrit
(xopor10)

1) cTyneHT nokas3bIBaeT XOpOIIME 3HAHUS, JT0IyC-
KaeT eIMHUYHBIE OINOKH;

2) aHaIM3UpyeT PA3NUUYHBIE TEOPETUYECKHE IIO-
JIOKEHHUS.

Beicoknii
(oTIMYHO)

1) cTyneHT mpaBUIBHO OTBEYAET HA MOCTABIICH-
HBIE BOIIPOCHI;

2) IeMOHCTpUPYET ITyOOKHE CUCTEMHBIC 3HAHUS;
3) HE TOJTBKO aHAIM3UPYET, HO U JTaeT 0OOCHOBAH-
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HYIO OLEHKY DPAa3JIMYHBIM TEOPETUUYECKHM IOJI0-
KEHUSIM.
ITK-1 Tect Huzkuii KonnuecTBo mpaBUIIbHBIX OTBETOB Ha BOIIPOCHI
(meynosnerBopH- | Tecta Mmenee 60 %
TEJILHO)
IToporoselii KonngecTBO MpaBUIIBHBIX OTBETOB HA BOIIPOCHI
(ynoBnetBopu- | Tecta 61-75 %
TEJIbHO)
bazoBbrit KonuuecTBo npaBuiibHBIX OTBETOB Ha BOIPOCHI
(xoporo) tecra 76-84 %
Bricokwuit KonuuecTBo npaBuiibHBIX OTBETOB Ha BOIPOCHI
(OTIUYHO) tecra 85-100 %

6.2 HpOMe?KyTO‘lHaﬂ aTTecTanus CTYACHTOB 10 TUCHUIIIMHE

IIpomexyTouHas aTTecTanusl ABISETCA MPOBEPKOM BCeX 3HAHWM, HABBIKOB M YMEHUH
CTYJEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUYEHUS AUCUUILIMHBL. DOpMOI MPOMEKYTOUHOM atT-
TECTalLlUU 110 TUCLMITIIMHE SBIISIETCS 3a4eT.

I[JI?I OLCHUBAHUWA PE3YyJIbTATOB OCBOCHUA AUCHUIINIMHBI ITPUMCHAIOTCA CICAYIOIIHUE KpU-
TEpUU OLIEHUBAHUS.

Kpurtepun oneHuBaHus yCTHOTO OTBETAa HA 3a4eTe
Ol1leHKa «3a4TEHO» BBICTABISAETCS CTYACHTY, €CIIu:
® BOIPOCHI PACKPBITHI, U3JI0KEHBI JIOTMYHO, 0€3 CYLIECTBEHHBIX OLIMOOK, MOKa3aHO
YMCHHUEC HIINIIOCTPHUPOBATH TCOPCTHYCCKUC IMOJIOKCHHA KOHKPCTHBIMU IMPUMCpaMu, MPOJCMOH-
CTPUPOBAHO YCBOGHHE paHEe M3YYEHHBIX BOIPOCOB, C(POPMUPOBAHHOCTH KOMIIETEHLIUH, YCTOM-
YUBOCTH UCIIOJIB3YyEMBIX YMGHHfI 1 HAaBBIKOB. I[OHyCKaIOTCSI He3HAUYUTEJILHBIE OIINOKH.
OneHKa «He 3aYTEHO» BBICTABIISAETCS, €CIIH.
® HE PacKpbhITO OCHOBHOE COJEpXKaHHE Y4eOHOro MaTepuana; oOHapyKEHO HE3HAHUE
WIM HETIOHMMaHHe OoJipllei Wiau Haubosiee BaXHOW yacTH yd4eOHOro Marepuala; JOIMYIIEHbI
OLIMOKH B ONpE/IeTIeHUU NOHATHH, KOTOpbIe HE UCIPABIICHBI OCIE HECKOIBKUX HAaBOJAIIMX BO-
MPOCOB; HE CPOPMUPOBAHBI KOMIIETEHITUN, YMEHHUS U HaBBIKH.

6.3 TunoBbIe KOHTPOJILHBIE 3aaHUSl UJIU HHbIE MATEPHAJIbI, HEOOXO0TUMBIE ISl OLIEeHKH
pe3yJibTaTOB OCBOEHMS IV CHUIITHHBI
TunoBoil BApUAHT TECTOBOIO 3a/IaHMS VIS IPOBEPKH HAYAJbHBIX 3HAHUI
(BXOTHOH KOHTPOJIb)

1. IIma3mMoau3 MOXKHO BBI3BaTh, IOTPY3UB KIIETKH B!

A) TUIOTOHUYECKHI pacTBOD;

b) uzoTonnueckuit pactBop;

B) runepronnyeckuit pacTBoOp;

I') gucryto Boxy.
2. JIBuKeHue BOJBI uepe3 IMOJYNPOHUIIAEMYI0 MEMOpaHy, BBI3BAHHOE Pa3sHOCTHIO KOHIIEHTpa-
Ui, Ha3hIBACTCH:

A) nmna3zmonus;

B) mupdysus;

B) ocmoc;

I') Typrop.
3. IlogHsATHE BOJBI IO COCYJ]aM OCYIIECTBIISIETCS Oaronaps:

A) cuiie KOpHEBOTO JIaBJICHNUS,

b) cunam cuensieHust MeXAy MOJIEKYJIaMH BOJIbI;

B) cune tpancnmpanuu;

I') Bcem BbillIe TTEPEUHCIIEHHBIM CUJIaM.
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4. CsetoBas (paza poToCHHTE3a MPOTEKALT B:
A) cTpoMe XJIOpOILIacTOB;
b) rpanax xyiopomiacros;
B) marpukce MUTOXOHAPHIA;
I') kpucTax MUTOXOHIPUIA.
5. B mpornecce dpoTtocuntesa aHeprus, uaymas Ha cuate3 AT®, Beiaensercs:
A) nipu pa30kKEHUH Ha CBETY MOJIEKYJ BOJBL;
b) npu TpaHCIIOPTUPOBKE 3JEKTPOHOB MO 3JIEKTPOHHO-TPAHCIIOPTHOH LIEIH;
B) B xo11e peakmuii TeMHOBOM (ha3bl;
I') npu Bo30y>KAEHNU MOJIEKYJ XJIOPO(UILIA COTHEYHBIM CBETOM.
6. 3amacatomue opransl (KJIyOHH, KOPHEBHIIA) COAECPKAT MHOTO:
A) maraus;
b) docdopa;
B) kanbuus;
I') kanus.
7. Ilpu okucieHnu 1 MosIeKyIbl MIIOKO3bI B IPOLIECCe INIMKOJIN3a CUHTe3upyeTcs MojieKkyn ATO:
A)S;
b) 10;
B) 6;
I 8.
8. Llukn TpukapOoHOBbIX KUCIOT (ki KpeOca) nporekaer:
A) B iuTOIIIa3Me;
b) B MmaTpukce MUTOXOHAPUIL;
B) B cTpoMe X10poIIacToB;
I') Ha KprCTax MUTOXOHIPUH.
9. O TOM, 4TO npouecc pa3BUTUA UAET CYIAT 10:
A) YBETMYEHHUIO YUCIIa OPTaHOB;
b) nepexony k LIBETEHMUIO;
B) yBennuenuto cyxoi Macchl;
I') BceM BbIIIIE TEPEUNCIIEHHBIM IPU3HAKAM.
10. IIpu4rHOM BBIHYX/IEHHOTO MOKOSI CEMSH SIBIISIETCS:
A) HEeZOPa3BUTOCTb 3aPOIBIIIIA;
b) ra3o- 1 BoJIOHEIPOHUIIAEMOCTh CEMEHHOM KOXYpHI;
B) Hakoruienue MHrMOUTOPOB POCTA;
I') Bce nepeuncienHoe.

IIpuMepbl KOHTPOJIBbHBIX 3a/1a4

Tema: @u3no0I0rus PACTUTEILHON KJIETKH
3anaua 1. Haiiure ocMotnueckoe naBnerne 0,2 M pactBopa xmopucroro kamus pu 7°C. U3zo-
TOHHYECKUN KOA((DUIIMEHT TaHHOTO pacTBopa paBeH 1,8.
3amauya 2. Knerka norpyxena B 0,3 M pactBop caxaposbl. Kyna noiaer Boja, €ciy U3BECTHO,
YTO OCMOTHUYECKOE JIaBJIEHHE KJIeTOUHOro coka paBHo 1,0 Mlla, typropnoe aasnenue 0,8 Mlla,
a Temmeparypa pactsopa 17°C?
3agaua 3. UeMy paBHO OCMOTHYECKOE JaBIeHHE KieTodHoro coka mpu 17°C, ecnm m3BecTHO,
YTO U30TOHUYECKUU JIJIsI JAHHOW KJIETKH pacTBOP Caxapo3bl UMeET KoHleHTpanuto 0,3 M?
3agaua 4. Kycouku snunepmuca Jiyka OblUTH BBIZIEP)KAHBI B TEYCHHE HECKOJIBKHUX YacOB B THIIO-
toundeckux pactBopax KNOsz u Ca(NOz)2, a 3areM mepeHeceHbl B THIIEPTOHUYECKUI pacTBOP
caxapo3bl. B kakoMm U3 yKa3aHHBIX BapHAHTOB OMbITa OyAeT HaOI0AaThCs Ooiee OBICTPHIN mepe-
X0l OT BOTHYTOTO IIJIa3MOJIM3a K BBITYKJIOMY? C 4eM 3TO CBsA3aHO?
3anaua 5. Haiinute ocMoTHYeCKOE AaBlIEHUE KJIETOYHOI'O COKa MpHU 17°C, ecnu u3BecTHO, YTO
0,3 1 0,4 M pacTBOpHI caxapo3bl TIa3MOJIM3a KJIETKH HE BBI3BIBAIOT, a B 0,5 M pacTBOpe HabIII0-
JTAeTCs TIIa3MOJIHU3.
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3agaya 6. OcMoTHUYECKOE J1aBIEHUE KJIETOUYHOro coka paBHO 1,6 MIla, a TypropHoe naBieHue
9TOM KIJIETKU COCTaBISIET Y4 OT MAaKCUMaIbHOW BeIHUMHBI. YeMy paBHa cocyllas cuia KIeTKu?
3amaua 7. Kimerka HaXxOOUTCSA B COCTOSHUU IIOJIHOIO HACKIIEHUA BOIOH. OCMOTHYECKOE JaBIIe-
HUE KJIeTOUHOro coka paBHo 0,8 MIla. Uemy paBHBI cocylllas Cujia U TyprOpHOE JIaBJICHUE 3TOU
KJIIETKN?

3anaya 8. Kycouku oIHOW U TOM K€ pacCTUTEIBLHON TKaHU MOTPYXKEHBI B Psii PACTBOPOB, OCMO-
THYECKOE JaBjeHue Kotopbix pasHo 0,3; 0,5; 1,0; 1,5; 2,0 u 2,5 MIla. Knetku 3To# TkaHu nepen
NOTPYXEHHEM B pacTBOpbl umenu Typropuoe nasnexue 0,5 Mlla, a ocmoTHueckoe naBieHuE
KJeTouyHoro coka — 1,5 Mlla. B kakux pactBopax: a) KJIIETKH OyAyT BCachlBaTh BONY; 0) KIETKH
OyIyT OTIaBaTh BOIY; B) OyaeT HaOII01aThCs II1a3MOJIN3 KIETOK?

3agaua 9. Kycouku kaprodenpHoro kiryOHsi ObLTH M3MEpEHBI U TOrpykeHsl Ha 30 MUH. B pac-
TBOPBI caxapo3bl pa3HON KoHIeHTpauu. Okazanock, yto B 0,3 M pacTtBOpe IIMHa Kycouka He
u3Menmiace, B 0,4 M pactBope — ymeHbmiach, a B 0,2 M pactBope - yBenuumiachk. Kak 00b-
SCHUTH TIOJTy4YEHHBIC PE3YIbTAThI?

3agaua 10. Yemy paBHa cocyuias cuiia KJIE€TOK, €CJIM U3BECTHO, YTO Npu norpyxenuu B 0,3 M
pacTBOp caxapo3bl pa3Mephl KJIETOK yBenuuminuch, a B 0,4 M pacTBope ocTtanuch 0e3 U3MeHe-
Hus? ONBIT IPOBOAMICS TIpH Temmeparype 27°C.

3amaua 11. B 6 cocynor Hanmutel pactBopbl NaCl, umeromniue kourentparmto 0,1; 0,2; 0,4; 0,6;
0,8 u 1M. B 311 pacTBOpBI TOMECTHIIH ITOJIOCKH, BEIPE3aHHBIE U3 KapTO(hETbHOT0 KITyOHs, JITHHA
KOTOPBIX JI0 morpyskeHus cocrapisiia 40 mm. Uepes 30 MUH. UTHHA MOJIOCOK OKa3ajach paBHOM:
42 mm, 40 MM, 38 MM, 35 MM, 35 MM, 35 mm. Kak 00BSICHUTH COBNAZCHUE PE3YyIbTATOB B TPEX
MOCIIEAHUX PAaCTBOpPax?

3anaua 12. /IBe xuBbIe KJIETKU COMpPUKAcAIOTCs Apyr ¢ apyrom. Kyaa moiiner Boja, eciu y nep-
BOI KJIETKM OCMOTHYECKOE JaBJICHHE KJIETOYHOro coka paBHo 1,1 MIla u TypropHoe naBneHue
0,4 MIla, a y BTOpO#1 KJIETKM COOTBETCTBYIOIINE MOKa3aTenu coctaistor 1,5 u 1,2 MIla? O6b-
SICHUTE.

3agaua 13. PacTenue nepecaxeHo B MOYBY, B KOTOPOM NMOYBEHHBIH pPacTBOP MMEET OCMOTHYE-
ckoe aasienue 0,3 MIla. B MoMeHT nocaaku KOpHEBbIE BOJIOCKH UMEIH OCMOTHYECKOE J1aBlie-
Hue 1,0 Mlla, a typropuoe nasnenue — 0,8 MIla. CMOXeT 11 3TO pacTeHHE KUTh HA JTaHHOU
noyse?

IIpumep cocTasiieHust TA0JIULBI

Ta6auna no reme «MuHepajJbHOe MUTAHUE PACTEHU»
One- Conepxa- dopwma 1o- Tpanc- dusno- Hapymenus y
MEHT HUE B pac- CTYIUICHUS HOPT T10 Joruye- pacteHuii npu He-
TEHUH B pacTeHHE pacTeHuro cKast JIOCTaTKe 3JIeMEH-
poJIb Ta B cpezie obuTa-
HUSI

IIpumep BONpPOCOB K YCTHOMY OIpPoCy
(CM. mpakTuKyMm)

IIpumep opraHu3anmu AUCKYCCHH
Tema: «/IpIxanue pacTeHuii (0M0JI0rH4ecKOe OKUCICHHE))

HCJ'II) 3aHATUA: TIOBTOPUTHE MCXAaHU3M IIPOLECCAa AbIXaHU .

3aHsATHE TPOXOANUT B POPME TUCKYCCHH, B XOJI€ KOTOPOH MPOUCXOIUT TPyHIIOBOE 00CYXk-
JIEHUE BOIPOCOB, Kacaloluxcsi 0cOOEHHOCTEN MpOoTeKaHus Ipoliecca AblxaHus. B xoxe moaro-
TOBKHM K JUCKYCCUU KaKIbIM CTYIECHT aKaJIeMHYECKOW IPYIIbl 3apaHee TOTOBUT OTBET HA BO-
pOC, KOTOPBIN BBICTABISIETCS HAa OOcyxaeHue. Jokman CTyIeHTa CONpOBOXKIAeTCsS 3apaHee
HOI[FOTOBJIGHHOﬁ Hpe3eHTaI_IPI€I>'I. Ilocie BBICTYIIJICHUA KaXA0Iro CTYACHTA, MMOA PYKOBOACTBOM
IpenoaaBaTesiss IPOUCXOIUT TUCKYCCHS 0 MTOCTaBIEHHOMY BOMPOCY, B X0OJI€ KOTOPOM CTYIAEHTHI
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BBICKA3bIBAIOT CBOM KPUTHYECCKUE 3aMEUaHUsI.
Bonpocs! juis 06cyxaenus:

1. CymHoCcTh U pONb IbIXaHUS B KU3HU pacTeHuid. CyOcTpaTsl AbIxaHus. IHTEHCHBHOCTD
IpIxaHus. J{pxaTenbHblil K03 PUIHeHT.

2. bpoxenune. Bunpl 6posxennii. B3auMocBsI3b 1bIXaHUS U OPOKESHUS.

3. ®epMEHTHBIE CUCTEMBI JbIXaHUS.

4. TuxoToMUUYeCKUH (TTIMKOJIUTUYECKUI) IyTh JbIXaHUS:

A) ana’pobOHas (a3za;

B) aspobnas dasa.

5. Annoromuveckuii (meHTo30¢hochaTHbIi) MyTh AbIXaHUS.

6. Mexanusm obpazoBanusi AT® (okucnurensHoe GochopInpoBaHUE).

7. B3auMOCBS3b IbIXaHUS C IPYTUMU MpolleccaMu 0OMEHa BEIIEeCTB.

8. DKOJIOTHS IbIXaHUSI.

BapuaHT TecTa 1J1s1 NTOr0BOI NMPOBEPKH 3HAHU I
Hnempyxyus ona cmyoenma

Tecm coodeporcum 25 3a0anuil, uz Hux 15 3a0anuii — yacms A, 5 3a0anuti —yacms B, 5 3a0a-
Huti — yacme C. Ha ezo evinonnenue omeooumcesa 90 munym. Eciu 3a0anue He yoaemcs 8ulno-
HUMb cpasy, nepeioume K cieoyiowemy. Eciu ocmanemcs epems, 6epHumecy K RpONyujeHHulM
3adanusim. Bepro evinonnennvle 3adanus yacmu A oyenusaiomes 6 1 b6ann, wacmu B — 2 6anna,
yacmu C — 5 bannos.

YACTDb A

K xaxaomy 3agannio 4yactu A JaHbl HECKOJBbKO OTBETOB, H3 KOTOPBIX TOJIbKO OJUH
BepHbIi. BoIno1HMB 3a1aHue, BbIOepUTE BEPHbIN OTBET U YKaKUTe B OJ1aHKEe OTBETOB.

Al. JIBmKeHHUE IIUTOIIa3Mbl, BHI3BAHHOE CBETOM, HAa3bIBACTCSI:

A) dpotocunres

b) poroTponuzm

B) doronepuoamnzm

I') poToaunes

A2. [1nazMonn3 MOKHO BbI3BaTh, HOTPY3UB KIETKH B :

A) TUITIOTUHUYECKUN PacTBOP

b) uzoToHnueckuit pactBop

B) runepronnueckuii pactBop

I') uncryro Bony

A3. B cocTosiHUU Typropa KJIeTKa UMEET CIASAYIOIINE MOKa3aTeTu OCMOTUYECKUX BEJTUYUH:

A)T=0S=P

B) T=PS=0

B)T=SP=0

NS=P+T

Ad4. K puzndeckum cBoricTBaM XJI0pouiia He OTHOCUTCS:

A) bayopecneHus

b) oOpa3oBaHne KOMILIEKCHOTO COSAMHEHHSI C OETKOM

B) cnocoOHOCTh M30HpaTEeNIbHO MOIJIOMIATh CBETOBYIO SHEPTHIO

[') cmocoOHOCTh TIPeoOpPa3OBHIBATH SHEPTUIO BO30YKIACHHOTO COCTOSHUS B XUMHYECKYIO
SHEPrHI0

AS. TIponykToM HUKINYECKOTO (POTOCHHTETHYECKOTO (DOCHOPUTUPOBAHUS SBISICTCS

A) O

b) H20

B) HAJI®H>

) ATO

AG6. Iukn Tpukap6oHoBEIX KUCIOT (1K Kpebca) mpoTekaer:

A) B nurtomniazme
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b) B MaTpukce MuUTOXOHApUI
B) B ctpome xnopomiacToB
I') Ha kprcTax MUTOXOHAPUI
A7. DiieMeHTOM BOIHOIO OalaHca He SABJISIETC:
A) TOTJIOIIEHHE BOJIBI KOPHEM
b) nepenBuxkeHnne Bobl 0 IPOBOJAIIEH cUCTEME
B) ruaponus Boasl Ha CBETY
I') ucniapeHue BoJibl Uepe3 yCTbUYHbIC LIEITU
A8. ®epMEHTHBIN KOMITJICKC, YIaCTBYIONINI B OMOJIOTUYECKOM a30TOPUKCAIIUH, HAa3bIBACT-
csl:
A) HUTpaTpeIyKTa3a
b) nutporenasa
B) xapOokcunasza
I') nermnpasa
A9. PacreHusiMu J1ydille yCBaUBarOTCSI HA KMCIIBIX TIOYBAX COEAMHEHUS:
A) xanmpuus
b) maruus
B) cepnl
I') dbocdopa
A10. Kputepuem mpoiiecca pocTa siBJISIETCS:
A) yBenM4eHHE YKCIla OPraHOB
b) yBenuyenue uncna KieTok
B) yBennuenue cyxoil Mmacchl pacTeHUS
I') Bce nepeunciaeHHoe
A1ll. TepMoneprnoiu3MOM Ha3bIBAETCS:
A) akTHBaIus pocTa Moj JecTBUEM CYTOYHOTO Mepernaja TeMIeparyp
b) HauBeIcIas Temneparypa, pu KOTOPOH elle BO3MOKEH POCT
B) 3aBucuMoCTb nepexoa pacTeHU K LIBETEHHUIO OT TEMIIEPaTyphl
I') ABM>KeHHE OpraHOB PacTEHUs, BEI3BAHHOE CMEHOM TeMIlepaTypbl
A12. ITpyunHON BBIHYXACHHOIO IIOKOSI CEMSIH SIBIISIETCSL:
A) HeOpa3BUTOCTh 3apOJbIIIA
b) razo- u BojoHenpoHHIIaeMast KOxXypa
B) Hakomiienne UHTrHOUTOPOB pocTa
I') yMeHbIIIEHUE KOJIMYECTBA CTUMYJIATOPOB pOCTa
A13. ®usnonornyueckas Mpyupojia mpolecca 3akalruBaHus OblIa pacKkpbiTa Ojarogapst pado-
Tam:
A) K.A. Tumupszepa
b) H.I1. Kpenke
B) N.W. TymanoBa
I') B.W. [Tannaguna
A14. T'uGenb pacTeHU IPU BHITPEBAHUH TPOUCXOJUT OT:
A) U30BITKa YTIIEKHCIIOTO Ta3a
b) HexBaTku yrieBo10B (UCTOIIEHUE)
B) nenocraTka kuciopoaa
') pa3pbiBa KOpHEBOI1 CCTEMBI
A1S. TIoBBIIEHNIO MOPO30YCTOMYMBOCTH PACTEHUI CITOCOOCTBYET:
A) ycuieHue OTTOKa BOJbI U3 KJIETOK B MEKKJICTHUKU
b) nepexon uTOIIIa3MbI B COCTOSIHUE TeJIs
B) cunHTe3 KpHONpOTEKTOPOB
I') Bce nepeuncieHHOe
Yacts B
Byabre BHUMaTeabHBI! 3axanust yactu B MoryT ObITH 3-X THIIOB:
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1) 3aganus, coaepkamme HeCKOJIbKO BePHbIX OTBETOB;

2) 3aJaHMs HA YCTAHOBJICHHE COOTBETCTBHS;

3) 3agaHusi, B KOTOPBIX OTBeET /I0JI7KeH ObITh JaH B BH/E YHCJIA, C10BA, CAMBOJIA.
B1. YcTaHOBUTE COOTBETCTBUE MIPOLIECCA C HEKOTOPBIMU €I0 XapaKTEePUCTUKAMHU

XapakTepUCTUKHU Mpoliecca ITponecc
1) BBI3BAaH BBIXOJIOM U3 KIJIETKU BOJIbI A) miazmonus
2) o0ecreunBaeT yBeJIMYEHUE TYPrOpHOTO JIaBICHUS b) nennazmonus
3) IIPOCTPAHCTBO MEX]Y MPOTOIJIACTOM M KIETOYHOU
000JI04KOI 3aMOIHIETCS BHEITHUM PacTBOPOM
4) IIPOTOIIACT MPHKUMAETCS K KJIIETOUHOM 000J10uKe
5) 00bEM BaKyOJIU YBEITMYUBACTCS
6) BBI3BaH MOTPYKEHHEM KJIETOK B THIEPTOHUYECKUI
pacTBop

B2. YcraHoBuTe COOTBETCTBUE Imponecca C HCKOTOPBIMH €I'0 XapaKTCPHUCTUKAMU

XapaKkTepUCTHKU IIpoLecca IIponecc
1) poIrecc aHadpOOHBIN A) npIxaHue
2) cyOCTpar OKHCIISAETCS YaCTHYHO JI0 0oJiee MPOCTHIX OpraHU- b) 6poxenune
YECKUX COCIMHECHUI
3) SHEPTHsl, 3AKIIIOYCHHAs] B XMMUYECKUX CBS3SIX OPraHHMYCCKUX
COE/IMHEHUH, BEICBOOOK/IAETCS TIOJTHOCTHIO
4) AKIETITOPOM 3JIEKTPOHA CIIYKHUT KUCIOPOJ
5) OCYIIECTBIISICTCS MOJIOYHOKHCIIBIMUA OaKTEPUSIMHU
6) SIBJISICTCSI TOCTABIIMKOM OMOJIOTUYECKON BOIbI

B3. IIpourure npeanoxxenue. Ha 6maHke OTBETOB 3amUIIMTE OTBET B BUJE CIOBA WM He-
CKOJIBKUX CJIOB.

ORHOCTOPOHHMN TOK BOJBI M MHMTATENBHBIX BEIIECTB MO COCyJIaM, OOYCIIOBIEHHBINH Aei-
CTBUEM KOPHEBOT'O /IaBJICHUS HA3bIBACTCH ..............

B4. Bribepute Te HapymeH!s: 0OMEHHBIX POLIECCOB, KOTOPBIE XapaKTepHBbI IIPU MOBPEXKie-
HUU PaCTEHUI HU3KUMHU MOJOKUTEIbHBIMU TEMIIEPATYPAMU:

A) xnopodwuini npespaiaercs B peopuTuH

b) nenatypariust 0€JIKOB IUTOIIIa3MBbI

B) nununel MemOpaH nepexosaT B TBEPIOKPUCTAIUINYECKOE COCTOSTHHE

I') napymaercst npoctpancTBeHHas cTpykTypa JJHK

J1) ycunuBaeTcst 5K30CMOC HOHOB M3 KJIETOK

E) nmpoucxoauT BBIXOJ BOJIbI U3 KJIETOK

BS. Ykaxute, B Kakoil MOCIEI0BATEIBHOCTH ITPOUCXOJUT MPOLECC 3aKAMBAaHUSA Y pacTe-
HU:

A) 3amezJieHue U MOJIHAsE OCTAHOBKA POCTOBBIX IIPOLIECCOB

b) mepecTpoiika 0€TKOB IUTOIIIA3MBI

B) HakomuieHne KpHONIPOTEKTOPOB

I') nuTomnna3zMa nepexouT B COCTOSIHUE Telis

J1) OBICTpBIif OTTOK BOJBI U3 KIETKU

E) yBennuenue ocMOTUYECKOTO aBJIEHUS B KJIETKaX

Yacrs C

OtBeTtnl k 3aganusM yactu C ¢popmyupyere B cBO0OJHON KpaTKkoii ¢opme U 3aNUChI-
BaeTe B 0JIAHK OTBETOB.

C1. Knetka norpyxena B 0,3 M pactBop caxaposbl. Kyza noiier Bosa, €Ciiu U3BECTHO, UTO
OCMOTHYECKOE JJaBJIIEHUE KJIETOUHOro coka paBHO 1 MlIla, Typropnoe nasnenue 0,8 Mlla, a Tem-
nepatypa pactopa 17 © C?

C2. ITouemy nukn Kpebca Ha3bIBAIOT « METAOOTHYECKUM KOTIIOM) KIICTKH?

C3. Yemy paBeH TpaHCIHPAIMOHHBIN KO3(PHUIIMEHT AepeBa, UCTIAPUBIIETO 32 BETreTaIlMOH-
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HBIN ITepro/ 2 T BOJBI U HAKOMMBIIETO 3a 3T0 BpeMs 10 Kkr cyxoro BemecTsa?

C4. B yeM 3aKi1I04aeTCs CYUIHOCTh METO/1a KYJIbTYPbhl H30JIUPOBAHHBIX TKAHEH?

CS. Kakumu crioco6amMu 3amuimaroTcsi TatoUTsl OT N30BITOYHON KOHLEHTPAIMH B I1OYBE
coJen?

Bonpocsl k 3auery

1. X¥uMHrueckuil cocTaB [IUTOILIA3MBbI, €€ CBOMCTBA.
2. Teopuu NpOHUIIAEMOCTH LIUTOILIA3MBI.
3. Muddysus u ocmoc. Bunbl ocmoca. OCMOTHYECKOE 1aBJICHHE.
4. Ilnazmonu3 u aemnasmonus. Buasl mnasmonusza. Typrop. TypropHoe napiieHue.
5. Cocymias cuia KJIeTKH. B3auMOCBSI3b MEXy KOHIIEHTpAIUeil KJIETOYHOrO0 COKa, OCMOTHYE-
CKUM JIaBJICHUEM, COCYILIEN CUIION U TYPrOPHBIM JIaBICHUEM.
6. MexaHu3M NOTJIONICHHS BOABI pacTeHHEeM. BiusHuEe BHEIIHUX YCIOBHI Ha MOCTYIJICHHE BO-
JTBL.
7. Tunel yCTBUYHBIX PEAKIMH HA YCIOBUS CPEBbI.
8. Tpancnupanus, ee 3HaU€HUE B )KU3HU PACTUTEIBLHOIO OpraHu3Ma. Bujsl Tpancnupamnmu.
9. EnvHuLBI yueTa TpaHCIUpaIUH.
10. MexaHu3M nepeaBUKEHMs BOJbI [0 PACTEHHUIO.
11. CymHocTh ¥ KOCMHUYEcKasl poJib Ipolecca pOToOCHHTE3A.
12. [TurmMeHT XI0pOdMILT: CTpOCHHE, PU3NIECKUE M XUMHUECKHE CBOMCTBA.
13. TIurMeHThl KAPOTUHOUABI U PUKOOUIMHBI: OCOOEHHOCTH CTPOCHUS, (PU3UOTIOTHYECKAs POIIb.
14. CseroBas daza horocunresa — hoTodpuznveckuii Htam.
15. CBeroBas da3za ¢porocuHTe3a — HOTOXMMHUUECKUI ITAIl.
16. TemnoBas da3za dorocunteza — «C-3» nyts (uukn KamsBuna). OOpa3oBaHue yriieBOJIOB U
AMUHOKUCIIOT NpU (OTOCHHTESE.
17. «C-4» mytp porocuntesa (uuki Xerya — Cidka).
18. MexaHu3M NpoTeKkaHus mnpouecca pOTOCHHTE3a y CYKKYJIEHTOB.
19. CymHocTh, 3HAaYCHUE U MEXaHU3M (DOTOIBIXAHHUS.
20. ConeprxkaHue MUHEPAIbHBIX 3JIEMEHTOB B PaCTEHUH, UX 3HaUECHUE.
21. TlouBa KaK MCTOYHUK MUTATENBHBIX BelIeCTB. [lormoTuTensHas criocoOHOCTh MouBHI. [lod-
BEHHBIN NOTJIOLIAOIINI KOMILIEKC.
22. MexaHu3M MOCTYIUICHUE JJIEMEHTOB IMHUTAHUS Yepe3 KOPHEBYIO CHCTEMY. DTaIlbl IMOCTYIIC-
HUSL.
23. TlepenBmkeHue >JI€MEHTOB MUHEPAIHHOTO MHUTAHUS 10 pacTeHHi0. KpyroBopor MuHepab-
HBIX BEI[ECTB B PACTEHUHU.
24. ®Ousnonornyeckasi poyib a30Ta B KU3HU pacTeHuil. Hapymenus y pacteHuii npu u30bITKE U
HEJ0CTaTKe a30Ta.
25. ITytn pukcanmum atMocdepHOro a3ota. MexaHu3M OHOIIOTHYECKOH (UKCAIMHU a30Ta.
26. KpyroBoport a3zota B npupoje. CylHocTh aMMOHU(DUKALIMU, HUTPUDUKAIMU U JeHUTpUDHU-
KallUH.
27. CyuiHOCTb ¥ POJIb JbIXaHMS B XKM3HHM pacTeHuil. B3anMocBs3b AbIXaHUS C JPYTUMH Tpoliec-
cam OOMeHa BEeIEeCTB.
28. UntencuBHocTh abixanus. CyOctpaThl apixaHus. [lpixarenbHbli koapduuueHt. 3aBUcH-
MOCTb JIBIXaTeJIbHOTO KO3(pPUIMEHTa OT KauecTBa JAbIXaTeIbHOro cy0cTpara.
29. bpoxenue, ero Bujbl. B3auMocBs3b JpIXxaHus U OpOXKEHUSI.
30. ®depMeHTHBIE CUCTEMBI IBIXaHHS. JIEKTPOHHO-TPAHCTIOPTHAS IICTIb.
31. Ilytu aprxarensHoro ooMeHa. AHa’poOHas (aza AMXOTOMUUYECKOTO MYTH JIbIXaHHS.
31. Ilytu gprxarenpHOr0 0OMeHa. A3poOHast pa3a TUXOTOMHYECKOTO MyTH JTBIXaHHS.
33. ATIOTOMHYECKUI1 yTh JBIXaTEIbHOT0 0OMEHa y pacTeHUH.
34. OxucnurensHOe hochoprIpoBaHue, ero BUIsl. Mexannsm oopazoBanus ATO.
35. [lonstue o pocre pactenuii. Kpurepun pocra. Tursl pocta opraHoB pacTeHUH.
36. OcobeHHOCTH POCTa KJIETOK B PACTUTEIILHOM OpraHU3ME.
37. IlonsiTe o monsipHOCTH pacTeHuit. PoctoBelie koppemnsauu. Pereneparus y pacteHuii.
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38. BrusiHue BHEIIHUX YCIOBUN Ha pocT pactenuil. bonbmas kpuas pocra Cakca.

39. IloHsATHE O TOPMOHAX POCTA PACTEHUH. AYKCHHBI: HCTOPUS OTKPBITHS, 00pa3zoBaHue, GU3N0-
JIOTHYECKasl poJib.

40. I'opmonsI pocta rud6epeuHbl. X du3nosornyeckas posib B )KU3HU pacTeHuil. CX0/ICTBO U
OTJIMYME C AEUCTBUEM ayKCHUHOB.

41. 'opMOHBI pocTa LIUTOKMHUHBL, UX POJIb B )KM3HHM PACTCHUH. MexaHu3M aedcTBusl GuTorop-
MOHOB.

42. IHruOuTOpHI pocTa pacCTeHUM, X BIUSHUE HA PACTUTENIbHBIA OpraHu3M.

43. B3anmopeiictBue ¢puToropmMoHoB. IIpuMeHeHre TOpMOHOB pOCTa B MPAKTUKE PACTCHHEBO/-
CTBa.

44. TlonsTHE O pa3BUTUU pacTeHUI. Teopus HUKINYECKOTO CTAPEHUS] U OMOJIOXKEHUSI paCTEHUN
H.IT. Kpenke.

45. Dransl pa3Butus pacrennii. Kimaccudukammu M. X. Yaitnaxsna u U.B. Muuypuna.

46. Perymsiuus nporeccoB pa3BuTHs. CyIIHOCTb SIpOBU3ALHH.

47. Perymsiuus miporeccoB pazutusi. CymHuocts hortonepuoausma. Posb GUTOXpOoMHOIM cucte-
MBI B BOCIIPUATUHU (POTONEPUOANYECKON peaKkMK y pacTeHHI.

48. CrapeHne pacTeHUI Kak HeOOXOIMMBIH dTal OHTOTeHe3a. JTalbl CTAPCHUS.

49. Tlonstue o ABMkeHUH pacTeHU. CriocoObl IBMKEHUS. TaKCUCHI.

50. PocroBple nBMKEHUS pacTeHU. Tpomusmbl, WX BUIBL. PONb TOPMOHOB B OCYIIECTBICHHUU
TPOIMYECKUX U3rMOOB y pacTeHUH.

51. PoctoBbie nBUKeHUs pacTeHuid. Hactuu, ux BUABL

52. Iloko#t kak HEOOXOIUMBIHM 3Tall OHTOreHe3a pacteHuil. Bunapl nokos. Ilokoit cemsiH 1 oKoi
Io4eK. Perymnsanus npouneccoB MoKos.

53. IlonsiTue 06 yCTOMYMBOCTH pAaCTeHHUH K HEOIAronpusITHbIM GakTopaM cpeibl. Buabl ycToii-
4UBOCTH. JKapOCTOMKOCTb.

54. Mopo30ycTOMUMBOCTh pacTeHUH. 3aKaluBaHue pacTeHUI. DTanbl 3aKaIMBaHUs.

55. XonogocroikocTh pacteHui. [1yTu ee moBbIeHHs. 3UMOCTONKOCTh PACTCHHIA.

56. YcroitunBoCTh pacTeHuit K 3aconeHuo. I'anodgursl, ux Bubl. IloBbieHHe coneycToiiunBo-
CTH PACTECHMI.

57. I'a30ycTOMUMBOCTD PACTEHUH, ITyTH €€ MOBBILICHHUS.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMbBIX
B NTPOIECCE OBYYEHUA

WNHupopmalilnoHHbIE TEXHOJOTMH — O0y4YeHHE B 3JIEKTPOHHOH 00pa30BaTeNbHOM cpefe C
LEJIBI0 PACIIMPEHUs A0CTyNa K 00pa30BaTebHBIM pecypcaM (TEOPEeTHUECKH K HEOrpaHUYEHHO-
My 00BEMY U CKOPOCTH JOCTYIa), YBEJIUYEHUS] KOHTAKTHOTO B3aMMOJEWUCTBUS C MpernojiaBare-
JieM, TIOCTPOEHHUSI MHIUBUAYAIBHBIX TPAEKTOPUI MOATOTOBKU U O0BEKTUBHOTO KOHTPOJIS M MO-
HUTOPHUHIA 3HAHUH CTYJEHTOB.

B o6pa3zoBarensHOM mpoliecce Mo JUCIHUILIMHE UCHOIB3YIOTCS Ceayonue HHPopMalu-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMOHHO-
oOpasoBatensHOU cpeabl BITIY:

e Odunnansusiii caift BI'TIY;

e Cucrema snexktpoHHoro ooyuenuss ®I'6OY BO «bI'TIY »;

e DJIEKTPOHHBIE OMOINOTEUYHBIE CUCTEMBI,

e MynbTUMEIUIHOE CONPOBOXKACHUE JICKIUA U IPAKTUYECKUX 3aHATUM.

8 OCOBEHHOCTH U3YYEHUA JUCHUIVIMHBI UHBAJIMJIAMHU U JIMIJAMHU
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

[Tpu oOy4yeHMM JNHIl C OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI IPUMEHSIOTCS ajar-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSAMH, H3JIOKCHHBIMU B Pa3zel
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENHLHOrO IMpoLecca MO 00pa30BaTeIbHBIM IPOTrpaMMamM
JUISl MTHBAJIMJIOB M JIMII C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS» OCHOBHOM 00pa3oBaTelib-
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HOW TIpOrpaMMBbI (MCTIOH30BaHUE CHEIMATBHBIX YI€OHBIX TOCOOUN U AUIAKTUYECKUX MaTepua-
JIOB, CTICIHAJIBHBIX TEXHUYECKUX CPEJICTB O0YUEHHs KOJUIEKTHBHOTO M MHAWBUAYAIBHOTO TIOJIb-
30BaHUs, IPEJOCTABICHUE YCIYT ACCUCTEHTA (IIOMOIIHUKA), OKAa3bIBAIOIIEr0 00yYarOLUIMMCs He-
00XOMMYIO TEXHHYECKYIO ITOMOIIb U T.II.) C Y4ETOM MHIAMBHUIYAJIbHBIX O0COOCHHOCTEH 00yua-
IOIIUXCS.

9 CIIUCOK JIMTEPATYPbBI U UHOOPMAIIMOHHBIX PECYPCOB

9.1 JIutepartypa

1. Beperennukos, A.B. ®usunonorus pactenuii /A.B. BeperennukoB. — M.: Akagemud.
[IpoexT, 2006. — 479 c. (12 3x3eMIUISIPOB)

2. Kontponbubeie pabotsl 1o ¢usnonorun pactenui / Coct. A.B. CokonoBa. — bmarose-
meHck: M3a-so BI'TIY, 2005. — 18 c. (10 s3x3emIuisipoB)

3. Kocymnuna, JI.I'. ®usznonorus ycTORYMBOCTH pacTeHU K HEOJIAronmpusTHBIM (pakTopam
cpenst / JI.I'. Kocynuna, 3.K. Jlynieako, B.A. AkcenoBa. — PocroB-na-Jlony: M3n-Bo PocToBcko-
ro yu-Ta, 2006. — 235 c. (5 3x3eMILIsIpOB)

4. Kpatkwuii kypc «Pusuosnoruu pacteHuii» / aBrop-cocraBurens A.B. Cokonosa. — biaro-
BemieHck: M3n-so BI'TIY, 2006. — 209 c. (10 sx3emMmisipoB)

5. ®usnonorus pacrennii / coct. A.B. Cokonosa. — birarosenienck: M3n-so BI'TIY, 2015. —
170 c. (25 3K3eMILISPOB)

6. Ky3nenos, B.B. ®usnonorus pacrenuii / B.B. Ky3nenos, I'.A. JImurpuena. — M.: Bric-
mas mkoia, 2006. — 741 c. (12 3k3eMILISIpOB)

7. MokpoHocoB, A.T. ®otocuuTe3. PU3HOIOT0-IKOIOTHUSCKAE U OMOXUMUIECCKHIE acTIeK-
b1 / A.T. Mokponocos, B.®. I'aspunenko, T.B. XXuranosa. — M.: Akagemus, 2006. — 448 c. (20
9K3EMILISPOB)

8. IlnacTuveckuii U dHEPreTUYeCKuii 0OMeHbI B pactuTeabHoM opranusme / Coct. A.B.
Coxkomnoga. — biarosemenck: M3a-so BI'TIY, 2005. — 83 c. (52 ax3emmutspa)

9. TloneBas mpakTuka MO Kypcy «bHOIOTHS MHUKpPOOPTaHW3MOB U pPACTEHUH: YacTh 3:
@yHkIMKM pacTuTenbHbIX opranusmoB» / Coct. A.B. CoxonoBa. — bnarosemenck: M3a-Bo
BI'TIV, 2000. — 28 c. (10 sx3eMIIsIpoB)

10. Tlpaktukym mo ¢duzuonorun pacrenuit /Ilog pen. B.b. Uanoa. — M.: Akanemusi,
2001. — 144 c. (56 sk3eMIUTSIPOB)

11. ®uznonorus pacrenuii / coct. A.B. Cokonosa. — biarosemenck: 1M3n-so BI'TIY, 2015.
— 170 c. (25 sx3eMIIAPOB)

12. ®usznonorus pacrenuit / H. . Anexuna [u ap.]; Pen. N.I1. Epmakos. — M.: Akanemusi,
2005. — 634 c. (48 sK3eMIUTSIPOB)

13. ®usmnonorust 1 OMOXUMHSI cenbckoxo3sicTBeHHBIX pactenuid /Ilog pexn. H.H. Tperps-
koBa. — M.: Komnoc, 2000. — 640 c. (8 sx3eMImIspoB)

14. ®usnonorus pacrenuii / Coct. A.B. Cokonosa. — brnarosemenck: U3a-so BI'TTY, 2011.
— 168 c. (20 sx3emmIApOB)

15. Sxymxuna, H.W. ®usnonorus pacrenuit / H.U. SAxymxuna, E.}O. baxtenko. — M.:
BJIAOC, 2005. — 463 c. (85 sk3eMIUTSIPOB)

9.2 ba3bl JaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CHCTEMbI

1. ®enepansHbiii mopran «Poccutickoe oopasosanue» — http://www.edu.ru.

2. Tlopran DnekTponHas oubnmoreka: quccepraruu — http://diss.rsl.ru/?menu=
disscatalog.

3. TIpoext «Bcst buonorusi» — https://www.sbio.info/

4. Caiit OGriectBa (usuonoros pacrenuii Poccun — https://ofr.su/

5. bubnnorexka Unctutyra ¢pusnonoruu pacrenuit um. K. A. Tumupszesa PAH —
http://ifr.oenran.ru/?page_id=62

6. Caiit «Ilnanera 3emist». Pexxum qocrtyma: http://geosfera.info/

7. Hopran «IIpupona Poccun». Pexxum nocryna: http://www.priroda.ru/

9.3 DJIeKTPOHHO-0UOJIHOTEYHbIE pecypPCchl
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1. Polpred.com O630p CMUW/CnpaBounuk http:// polpred.com/news.
2. DBC «}Opaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyig ipoBeieHus 3aHATUN JICKIIMOHHOTO U CEMHUHAPCKOT0 TUIA, TPYIIOBBIX U UHIAUBUTY-
QIBHBIX KOHCYJBTAIMH, TEKYIIETO0 KOHTPOJS U MPOMEKYTOYHOM aTTEeCTallUd HCIOJIb3YIOTCS
ayIUTOPUH, OCHAIEHHBIE Yy4eOHON MeOenblo, ayJTUTOPHOM JOCKOH, KOMIIBIOTEpOM(pamu) C
YCTAHOBJICHHBIM JIUIICH3HOHHBIM CIIEHUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIeueHUEeM, KOM-
MYTaTOPOM JJISl BbIXO/a B 3JEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U AJIEKTPOHHYIO MH(OpMAIIU-
OHHO-OOpa3zoBarenbHyl0 cpeny BITIY, MynbTHUMEOUIHBIMU MPOEKTOPAMH, SKCIIO3UIIMOHHBIMU
9KpaHaMH, Y4eOHO-HATJISTHBIMU TTOCOOUSIMH (TaOIHIIbI, MYJIbTUMEANIHBIC TPE3CHTALIHH ).

s mpoBeneHusl 1a00paTOPHBIX 3aHATHH TakkKe HCIoyb3yercs JlabopaTopusi MUKpO-
Ouoyoruu v (pU3NOJIOTUN PACTCHHM, YKOMILJIEKTOBAaHHAS CIEAYIOIIUM 000pYyI0BAaHUEM:

e KOMIUIEKT CTOJIOB 1a00paTOPHBIX

e Crou mpenogaBaTens

e [[rorutp

e AyauTopHas 10CKa

e KomnpioTep ¢ yCTaHOBJICHHBIM JIMIIEH3UOHHBIM CHEIMATN3UPOBAHHBIM TPOrPAMMHBIM
obecrnieueHreM

e MynbTUMEAUNHBIN IPOEKTOP
Muxkpockon «buonamy (6 mit.)

Muxkpockon «Mukmen — 1» (24 mT.)

Mukpockor 6uosiornueckuii Mukpomen P-1 (2 m.)
Muxkpockorn MBC -9 (1 mT.)

Muxkpockon MoHOKYIsIpHBEIH MC-20M (1 1mT.)

Muxkpockon MoHOKY IsIpHBIH MC-10 MIKROS (9 mit.)
Muxpockon TpuHoKynapHbIE MC 300TS «Micros» (1 mrT.)
Muxkpodoronacagka MOH — 12 (1 mr.)

Tepmocrar cyxoBo3ayunsiii TC-1/80 CITY (o6bvem 80) (1 mT.)
®dotokamepa (1 mir.)

[udposas kamepa - okyssip st mukpockorna JICM 310 (1 mT.)
Cymmnehsiii mkad HIC 80-01 CITY (1 mrT.)
MukpoOuonorudeckuit 6okc (1 mir.)
Munu-skcnpecc-naboparopus «[luenka-yY/0no» (21mr.)

e YyeOHO-HarJsAHbIe TOCcOOUs — TabIMIIbI, MyJIbTUMEUIHbIE TPE3EHTALH 1O JUCLIHU-
MHe «PU3UONIO0THs PACTEHUN.

CaMocTosiTenbHast paboTa CTyJIEHTOB OpTraHU3yeTCs B ayJUTOPHSIX OCHAICHHBIX KOMITb-
IOTEPHON TEXHHUKOW C BBIXOJIOM B DJIEKTPOHHYIO WH()OPMAIMOHHO-00pa30BaTEIBHYIO CPENY BY-
3a, B CICIMATTU3UPOBAHHBIX TA0OPATOPHIX MO AUCIUILTUHE, a TAK)KE B 3aJaX JIOCTyIAa B JIOKAIb-
Hyto ceth BI'TIY, B mabopaTopuu ncuxooro-nearorndecKux UCCIeI0BaHuM U .

JIuIeH3sMOHHOE TpOTrpaMMHOE OOecleueHre: OIepalioHHbIE CHCTEMBl CeMelcTBa
Windows, Linux; odwucusie mporpammel MicrosoftOffice, LibreOffice, OpenOffice; Adobe
Photoshop, DrWeb antivirus u T.1.

Pa3paGorumk: Anoxuna A.B., k.0.H., 10o1leHT Kadeapbl ONOIOTUM U METOAUKHU 00yue-
HUSL OMOJIOTHH.
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11 JIUCT UIBSMEHEHUWHA U JONTOJTHEHUM

YTBep:kaeHne usMmenenuii u nonoanenuii B PIJI nas peanmsamun B 2021/2022 yu. r.

PII/1 oOcyxaeHa u ogodpeHa yis peanu3anuu B 2021/2022 y4. r. Ha 3aceqanun Kadeapsl
OMoJIOTHH U METOJIUKH 00ydeHus: Ouonoruu (mpotokos Ne 1 ot 8 centsaops 2021 r.). B PIIJ]
BHECEHBI CIICIYIOIINE U3MECHEHHUS U JOTIOJIHECHUS:

Ne usmenenus: 1
Ne crpanunsl ¢ n3menenuem: 38

HUcknrounTs: Bxirouunts:

B nynkr 9.3:
DBC «tOpaiit» https://urait.ru

PII/] nepecMmoTpeHa, oOcyxaeHa U ogoopeHa st peanu3anuu B 2021/2022 yue6HOM rony
Ha 3acemannu kadenpsl omonorun © MOB (ipotokon Ne 4 ot 8 nexabps 2021 1.).
B pabouyto nporpaMmy BHECEHBI CIICAYIONIHE U3MEHEHHS U JIOTIOJTHCHUS:

Ne usmenenus: 2
Ne crpanuip! ¢ usmeHenuem: 38

HckmrounTh: Bxnarounts:

B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAYYHOH HANPABJICHHOCTH NeJaroru4ecko-
ro rexnonapka «Ksanropnym-28» um. C.B.
JlankuHa

» Jlocka 1-anemeHTHas MenoBast MarHUTHas (1
IIT.)

+ [lapra naGopaTopHas ¢ HAACTPOUKOH U BbI-
JIBIKHBIM OJIOKOM (2 1IIT.)

 IlucemenHslii cton (4 mr.)

o Cron npUCTeHHbIN XuMu4eckuit (3 mrT.)

» Cron s mpenosaBaTens (yrioBoii) mpaBo-
ctopoHHu# (1 mrt.)

e Cremnax KHWXHBIH, 12 stueek (1 mT.)
 Ilonka HaBecHas, Oenas (1 wr.)

* Ily¢ 80*80 (2 mT.)

o Ilyd 52*52 (2 wrT.)

o JuBan Tpé€xmecTHbIi (1 1IT.)

» Kpecno nns pykoBonutens dupext mtroc (1
IIT.)

e Tymba ¢ MOWKOW HAKIATHOU JUTsI KyXOHHOTO
rapuutypa (6emnast) (2 mr.)

« Kymnep Silver Arrow 130 (1 mrt.)

* HoytOyk (4 mr.)

e M®V npuntep Brother DCP-L5500 (1 mT.)
e Ammapar Kumnma (2 mmr.)

o CrepuinzaTop AJ1 Ja00paTOPHON TOCY/IBI
BO3AyIIHBIN (1 mIT.)

» JlaGopaTopHoe o6opyaoBaHue 1Mo Xumu (6
IIT.)
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e MarnutHas memanka (1 mr.)

» Iludponas nabopaTopus Mo XMMHUU
«Releony (6 mir.)

 Iludposas nadoparopus no pusuke «Rele-
ony (6 mr.)

 Iludponas nabopaTopus 1Mo 6MOIOTUU
«Releony (6 mir.)

» YuebHO-UCCIIeA0BaTENbCKAs JIAO0OPATOPHUS
OMOCHUTHAJIOB M HEUPOTEXHOJOTHH (6 IIT.)

e VYueOHas 1abopaTOpusi TOUHBIX U3MEPECHUIA
(6 mT.)

» Muxkpockorn y4eOHbIi «IBpHuKay (6 1mIT.)

YT1Bep:knenue uamMmenenuii u qonojHennii B PILJI nis peanuzauuu B 2022/2023 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 0JJ00peHa IS peann3a-
uu B 2022/2023 yuebHoM roay Ha 3acemanuu kadenps (mpotokon Ne 8 ot 26 mas 2022 r.). B
PIIJI BHECEHBI CneAyOMME U3MEHEHHS U TIOTIOJTHEHHUS :

Ne usmenenuns: 2
No ctpanuiipl ¢ u3MeHeHueM: 37

B Paznen 9 BHeceHbI N3MEHEHHS B CITUCOK JINTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAITMOHHO-

CIIPaBOYHBIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE PeCypChl. YKa3aHbl CChUTKH, 00eCedn-
BaIOIIUE JIOCTYI O0YYAIOIIUMCS K JJICKTPOHHBIM YISOHBIM M3IaHHSIM H JICKTPOHHBIM 00pa-

3oBaresibHbIM pecypcaM ¢ caiita PI'BOY BO «bI'TIY ».




