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BBeageHue

DKOJIOTHUSI pACTEHUIN — OJIMH U3 PA3EJIOB KIIACCUYECKON 3KOJIOTUU
(ot rpeu. 0ikos — mom, xumine, MectooouTanue u 10gos — ciaoBo, yue-
HHUE), pacCCMAaTPUBAIONIEH OTHOIICHHUS YKUBBIX OpraHU3MOB U oOpa3ye-
MBIX UMM COOOIIIECTB MEXKTy COOOM 1 C OKPY>KaIOIIeH Cpeaoi. IKoJIo-
TYsl pACTEHUH PACKPBIBAET ITPOLIECCHI B3AaUMOACHUCTBUSI PACTCHUN U UX
COBOKYMHOCTEN CO CpeioH, a Takke (paKTOpbl, BIUSIONINE HA 3TH MPO-
necchl. Paznen «9Koiorust paCTeHHi» SIBIETCS 00513aTEIbHOM YacThIO
JUCHHUTUTAHBI « DKOJIOTHSI OPraHU3MOB», PEATU3YEMOM B COOTBETCTBUH
c @DenepaibHBIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BBICIIETO MpodeccuoHabHOT0 o0pa3zoBanus 1o HampasiaeHuto 022000
«IKOJIOTUSI U TPUPOAOIOIB30BaHNUE» N0 MPOoduiIo «IKojorus». Pe-
3yJbTaTOM OCBOEHHUS JUCHUMIUIMHBI JOJKHO CTaTh (DOPMUPOBAHUE Yy
CTyJieHTa MPOo(eCCUOHATBHBIX KOMIIETEHIINH, CBI3aHHBIX C PA3BUTHEM
CIIOCOOHOCTEM K MOHMMAHUIO, U3JIOKEHUIO U KPUTUUECKOMY aHAJIM3Y
0azoBoi nndopmaiuu B ooactu 3xonoruu (I1K-6), a Taxxke ¢ npuoo-
peTEeHUEM 3HAaHUM TEOPETHUUYECKUX OCHOB Ouoreorpaduu, 5KOJOTUU
KUBOTHBIX, pacTeHuil u Mukpoopraan3mos (ITK-8).

CornacHo IIpuMepHON OCHOBHOW 00pa30BaTENBLHON MpOrpaMme
BBICIIETO MPO(HECCHOHAITHHOTO 00pa30BaHUsI IO HAMIPABICHUIO TTOATO-
ToBKM 022000 «3Okom0rust 1 NpupoAONOIb30BaHNUE» OCHOBHOM IIEJIbIO
JTUCHUTIUTUHBI SIBJSIETCS (POPMUPOBAHUE TIPEJICTABICHUNA O B3aUMO/ICH-
CTBUU OKPY>KaIOIICH Cpeabl M PACTECHUM, BIMSHUU Pa3IMYHBIX aOHo-
TUYECKUX U OMOTHMYECKUX (haKTOPOB HA PACTUTEIbHBIC OPraHU3Mbl U
PaCTUTEIILHOCTD. 3aJjauil TUCIUILINHBI: 1) M3ydeHHEe BIUSHUS SKOJIO-
I'MYECKUX (PAKTOPOB CPelibl HA JKU3HBb PACTCHUM; 2) MOIYUYCHHE TIPE]I-
CTaBJICHUN 00 ajanTalMsaX pacTEHUU K YCJIOBHUSAM CpPEAbl OOWUTAHUS;
3) u3ydeHue BIUSHUS PACTCHUHW M MX COOOINECTB Ha AKOJIOTHYCCKUI
PEKHUM MeCTOOOMTaHMIA; 4) OCBOSHHE METOJIOB MCCIICIOBAaHUS pacTe-
HUM, HECOOXOUMBIX ISl PEIICHUS aKTYaJbHBIX AKOJOIMYECKUX 3aj1ay.

[Tporpamma paznena «IKOJI0TUsl paCTEHUN» MpelyCMaTPUBAET pac-
CMOTpEHHUE BIMSIHUS a0HMOTUYECKUX M OMOTHYECKUX (haKTOPOB CpejIbl Ha
pacTUTENIbHBIC OpraHu3Mbl U WX coooOmiecTBa. [logpoOHO M3yyaroTCs
AKOJIOTUYECKUE TPYNIbl PACTCHUM, UX aJanTaluu K (HakTopaM CpeJibl.
[IpucniocoOneHnst pacTeHU paccMaTpUBaIOTCd HA OPraHU3MEHHOM
(MOJIEKYJIIPHOM, KJIETOYHOM, TKaHEBOM, OPI'aHHOM), ITOMYJISILIHOHHOM,
(DUTOILIEHOTUYECKOM M OHMOI€OlIeHOTHYECKOM YpOBHsIX. Ha mabopaTop-
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HBIX 3aHSTHUSX PEIIAIOTCS YEThIpe OCHOBHBIC 3a/layMl — OOCYXKIArOTCs
BOITPOCHI 10 TEME 3aHATHSI, OCYIIECTBIACTCS TEKYIIUA KOHTPOJb YyCIe-
BA€MOCTH, CTYJICHTBl OCBAaMBAIOT METOJbI HUCCIEAOBAHUN W H3YYaroT
BJIMSTHUE SKOJIOTMYECKHUX (haKTOPOB HA PACTEHHUS.

OOcyXeHrue BOMPOCOB MO TEME 3aHSITUSI COMPOBOXKIACTCS aHa-
JU30M Pa3HOOOpa3HOM TeopeTUUecKol HWH(OpMaluM, MOJTyYEeHHON
CTyJA€HTaMH Ha JIEKIUAX U HAUJEHHOW CaMOCTOSITEJIbHO, B TOM YHCIIE
B cetu MuTepHeT. Llenpio 00CyXaeHUs SBISIETCS AKCTPANOSALUS 00-
IIMX BOIPOCOB 3KOJIOTUM PACTEHWUA HAa KOHKPETHBIE YKOJIOTUYECKHE
CUTyalluH, pacTUTENbHbIE OOBEKTHl U UX adanTanuu. Mcnonb3yrorcs
aKTUBHbBIC (DOPMBI MPOBEACHUS 3aHATHUI. TUCKYCCHH, pad0Ta B MajbIX
rpyIax, TBOPYECKUE 3aJIaHUs], ACJIOBbIE U POJIEBBIE UTPHI, pa3dop cu-
Tyalluii, CTPYKTypHUpPOBaHKE MPOOJIEM ¢ MOMOIIbI0 MeTarjiaHa. B Ha-
CTOSIIIUX METOJUYECKUX YKa3aHUSIX JJIsi ONTUMM3AIMU TOATOTOBKHU
CTYJICHTOB K JJaOOpaTOPHBIM 3aHATHUSAM IMPHUBEICHBI BOMPOCHI IJis 00-
CY>KJIEHUS 110 TeMaM, OCHOBHAs U JIOMIOJIHUTEIbHAS JTUTEpPATypa.

Texyumii KOHTPOJIb YCIIEBAEMOCTH BKJIFOYAET OLICHKY 3HAHUM,
YMEHUM W HABBIKOB CTYJEHTOB, HEOOXOAMMBIX ISl (POPMHUPOBAHUS
o0ecreuynBaeMbIX JTUCITUIIMHON 3JeMEHTOB KoMmneTeHni. [IpoBepka
3HAHUM OCYUIECTBJISICTCS C MOMOIIBK) TECTUPOBAHUS, B TOM YHUCIIE C
WCIIOJIb30BAaHUEM TMPOTPAMMHBIX CPEJICTB, a TaKkKe Mpu (HPPOHTATHLHOM
onpoce, IPOBOJAUMOM I10 BONPOCAM TEMbI 3aHATHS. Y MEHUS U HABBIKU
OIICHUBAIOTCS 10 PE3yJIbTaTaM CaMOCTOSITEILHOW pabOThI CTYACHTOB,
KOTOpas 3aKJIF0YaeTcsi B MOATOTOBKE pedepara u ero 3amure. Mccne-
JOBATEJIbCKUE HABBIKM OIIEHUBAIOTCS IO PE3yJbTAaTaM IPOBEPKH Jia-
OOpaTOpHOTO JKypHajla M coOeceqOoBaHHs, B KOTOPOM CTYJACHTHI
JOJDKHBI YMETh COMOCTaBUTh COOCTBEHHBIE IKCIIEPUMEHTAIbHBIE pe-
3YJIbTaThl C UMEIOIITUMHUCS TEOPETUUECCKUMHU TaHHBIMU.

OcBoeHuE METOJ0B UCCIEAOBAHUS OOECIIEUUBACTCS BBINOJIHECHU-
eM jabopaTopHbix padbot. VX comepkaHue B OCHOBHOM IOCBSIIIEHO
U3YUYCHUIO CTPYKTYPHBIX U (PU3MOJIOTUUECKUX aJalTalluil pacTUTEIIb-
HBIX OopraHu3MoB. Ha 1abopaTopHBIX 3aHSTUSIX CTYJIEHThl OCBAaUBAIOT
METOAbl aHATOMHUYECKHUX, MOP(OJOTHUECKUX, (DU3NOIOTUYECKUX U
OMOXMMUYECKUX UCCIeNoBaHuN pacTeHuil. Ocoboe BHUMAHUE YIEIs-
€TCA METOJIaM CTaTUCTUYECKON 00pabOTKU JAaHHBIX MO IKOJOTHH pac-
TeHUil. IHTepaKTUBHBIE 3aHATHUS MPOBOASATCA B BUAE OTPAOOTKH Ha-
BBIKOB CAMOCTOSITEJILHOT'O OIPEICIICHUS] CTEIICHU BJIUSHUS Ha pacTe-
HUSI A0MOTUYECKUX U OMOTHYECKUX (PaKTOPOB CPEJIbl, ONTMCAHUS a/IaM-
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TallUOHHBIX BO3MOXHOCTEH MpeACTaBUTENCH Pa3IUYHBIX 3KOJOTHYE-
CKHMX TPYIIN. 3aHSATHUSI, CBSI3aHHBIE C OCBOEHHWEM METOJIOB MCCJIEI0Ba-
HUA, MPOBOIATCA B J1aOOPATOPUM C UCIIOIB30BAHUEM CIEIIHAIBHOTO
000pyA0BaHMS U MAaTEPUATHHO-TEXHUYECKOTO 00ECIICUCHHUS.

N3ydeHue BAUAHUS DKOJOTHUECKUX (DAKTOPOB HA PACTUTEIIHHBIC
OpraHU3Mbl OCYIIECTBJISETCA CTYJACHTAMU B paMKaX BBIMOJHEHUS
HKCIIEPUMEHTAIBHBIX MCCJIEA0OBAaHUN Ha J1a0OpPaTOPHBIX 3AHATHUSAX.
PaccmaTpuBaroTcsi aOMOTHYECKHE M OMOTHYECKHE (PAKTOPBI CPEJBbl.
B xayecTBe 00BEKTOB MCCIIECIOBAHMS HCIIOIB3YIOTCSA MPEACTaBUTEIU
Pa3HBIX AKOJOTMYECKUX Ipynn pacTeHui. PabOThI MPOBOASTCSA Kak C
KUBBIM (pacTCHHs, COOpaHHBIC B €CTECTBCHHBIX MECTOOOHMTAHHMSIX;
BBIpAIICHHBIE B TEIUIWIIE, JTaOOpaTOPUM, YCJIOBHUSIX BETE€TAIIMOHHOTO
OIIBITA; MOJYYCHHBIC B KYJIbType IN VItro u np.), Tak u ¢ GUKCUPOBaH-
HBIM PAaCTUTEIbHBIM MaTepuanioMm. cnosib3yroTcsi TEMaTUUECKUM Tep-
Oapuii, MOCTOSTHHBIE MUKPO- M MaKpOCKOIHMYECKUE Tpenaparhl, JaH-
HBIE€ TMOJIEBBIX AKOJOTMYECKUX HCCIEN0BAaHUN pacteHud u ap. llpen-
METOM HU3YUYCHMS SIBISIOTCA aHaTOMHU4Yeckue, Mopdoaorudeckue, pu-
3UOJIOTUYECKUE, OMOXUMHUYECKUE U OOIICOMOIOTHMYECKUE aJanTaiuu
pPaCTECHUH.



Tema 1. CBeT Kak aKorniorndyeckuu cpakrop

CBeT urpaet 0COOCHHO BaXXHYIO pOJib B )KM3HENIEITEIBHOCTH pac-
TEHUI U 3aHUMAET IEHTPAJIbHOE MECTO B peryssiiuu (poTocuHTE3a.
DHeprus cBeTa SBJISIETCA JBXKYIIEW criion (DOTOCUHTE3A U 3aracaet-
csl B MPOAYKTax ero peakiuii. CBeT 00yCIOBUII MOSBICHUE U PA3BUTHE
[IapCTBA PACTCHUM, TaK KAK MCIOJb3YETCS PACTUTEIBHBIMU OpPraHU3-
MaMU B IIPOLECCE MUTAHUS KaK UCTOYHUK SHEpruu. PacTteHus B xoje
JUTUTEILHOW HBOIONUM MAKCUMAJIbHO MPUCIOCOOMWINCH ISl MOTJIO-
IIEHUSI CBETAa M €ro MCMoJib30BaHusA. JlelcTBUE CBETOBOro (akTtopa
ONPENEIIAET POCT U PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB Ha BCEX
YPOBHSIX MX OPraHU3alMd — OPraHU3MEHHOM, OPraHHOM, TKaHEBOM,
KJICTOYHOM U MOJIEKYJISIPHOM.

Paboma Ne 1. 9kosiocudeckue e2pynnbl pacmeHuu
Mo omHOWEHUr K ceemy

Ilenv pabomel: BHIIBUTH aHATOMO-MOP()OJIOrUYECKUE 0COOECHHO-
CTH PacTEHUU B CBSI3M C MX aJalTalHsIMU K CBETOBOMY PEKHUMY Me-
CTOOOUTAHUM.

Oo0vexkmobl uccie006anuil: PACTEHUS PA3HBIX HKOJOTMYECKUX
IpyII — reMo(UTHI, TCHEBBIHOCIUBBIE U CLIMO(UTHI.

Mamepuanvt u o6opyoosanue. repoapHbie 00pasilbl, OMPEaCIH-
TE€JIU, CIIPABOYHAS JINTEPATYpa.

[To MoOMOXEHWI0 CBETOBOTO ONTHMyMa M KapJIWHAJIbHBIX TOYEK
CBETOBOT'O JIOBOJIbCTBHSI PA3IUYAIOT TPU SKOJOTUUYCCKUE TPYMIIBI pac-
TEHUIN — eenuo@umul (CBETOBBIC, WIIM CBETOJIOOBI), MEHEeSbIHOCUBLLE
u cyuogumor (TEHEBBIC, WK TeHENOOH!). [ eruogumor (ot Tped. he-
lioS — comHIE) BCTpEHaroTCs MOYTH HMCKITIOYUTEIIBHO Ha OTKPBITHIX
MECTOOOMTaHMAX, UX CBETOBOE JOBOIBCTBUE Loy cOCTABIISIET IPUMED-
HO 100%. BeiaenstoT gpaxyrvmamusHvie cenuogumel — BUABI, TyUllle
pacTyiye Mpu HEKOTOPOM 3aTCHEHHH, B 00ucamuvle 2eauopumol —
BUIbI, KOTOPBIC HE MOTYT PACTH MPHU 3aTCHCHUH. 1eHesbIHOCTUBbIE BlL-
Obl PaCTyT TIPH MOJIHOM JTHEBHOM CBETE€, HO HECKOJIBKO JIYIIle pa3BU-
BAIOTCS MPH HEKOTOpoM 3aTeHeHmHu. Mx L, Bcerma paBao 100%, a
L min B 3aBUCHMOCTH OT BHUJOBOM MPUHAICKHOCTH MOXKET HAXOIUTh-
cs Ha pa3HOM ypoBHe. Cyuogumsr (0T Tped. skia — TeHb) B ecrecT-

6



BEHHBIX YCJIOBHSX HE pacTyT Ha moJHOM cBeTy. Mx L. Bcerma
menbIie 100%, a Ly, Bcerma Huxe, 4eM Yy TEHEBBIHOCIMBBLIX BHJIOB.
[To cnocoOHOCTH pacTy Ha CBETY WJIHM B T€HU Cpeu CUMO(PUTOB pas-
JUYAIOT GaxkyibmamusHvie U 001ucammvie BUIbI.

Xo00 pabomul

N3ydaroT BUAOBOE pazHOOOpa3ue reano(PuToB, TEHEBEIHOCITUBBIX
BHUJIOB U CLIMO(UTOB T10 TepOapHBIM MaTepHuaiaM. XapaKTEePU3YIOT UX
BHEIIHUA OOJIMK, BBIACIISIIOT OCHOBHBIC aHATOMO-MOP(OIOTHYECKUE
O0COOCHHOCTH B CBSI3U C aJanTallisIMU K CBETOBOMY pekuMmy (Hemoc-
TaTKy U U30BITKY cBeTa). Pe3ynbTaThl ohopMIIsioT B Buae Tadi. 1.

B nepBoii rpade ykaspIBaroT pyccKoe M JIATHHCKOE Ha3BaHMS BUA,
BO BTOpPOM — €ro MOTPeOHOCTh B CBETE, B TPEThEH — MPOJIOJIKHUTEIb-
HOCTb JKU3HHU (OIHO-, IBY- WJIM MHOTOJICTHHK), B YETBEPTON — JKU3HCH-
Hyto popmy no kinaccudukanuu K. Paynkuepa (mpunokenue A), B 11s-
TON — aHaToMo-Mop(oiorudeckie ocooeHHocTu. [Ipu BeIsIBICHUN TTO-
CJIEJTHUX I1€JIECO00pa3HO MPUACPIKHUBATHCS CISAYIOIIETO TUTaHa:

- THI TOA3EMHBIX OpraHoB (KOpHHU, KOpHEBHIIA, MeTaMOP(}O3bI
UT. I.);

- cTpoeHHe creOns (IMoJoKeHHe B IPOCTPAHCTBE, BETBIICHUE,
dbopma, xapakTep MOBEPXHOCTH, OKpAacKa, OMYIICHHE, MeTaMOpP(O3bI
UT. 1),

- IOYKH, UX PACIIOJIOKEHUE U CTpoeHKE (BeinunHa, (hopma, OKpa-
CKa, YeIllyH, XapaKTep MPUKPEILICHUS K CTEOII0 U T. [1.);

- JIMCTOPACIIONIOKCHHE W OCOOCHHOCTH JIUCTHEB (MPOCTHIC HIIHU
CIOXHBIE, (opMa JIMUCTOBON IIACTUHKH, KpaM, >KUIKOBaHUE, IIBET,
pa3Mep, HAIMYUe BOJIOCKOB, KYTHKYJIbI, METaMOP(O3bI U T. 11.);

- COILIBETHC WMJIM OJUHOYHBIC HBETKU (MX CTpOCHHUE, OKpacka, pas-
MEp U T. 11.);

- oA (tum, ¢gopMma, 1BET, pa3sMep, CIOCOOBI PaCIPOCTPAHCHUS
uT. I.).

Tabmuma 1
Ha3zBanue Buna| Xapaxkrepu- Kusnennas | AHaTOMO-MOpP-
[IponoikuTesnb-
(pycckoe CTHKa MECTO- ¢dopma o | onoruueckue
HOCTB KU3HHU
W JJATUHCKOE) | oOuTaHus Paynkuepy | ocoOeHHOCTH
1 2 3 4 S




[IpoBOIAT XapaKTEPUCTUKY HE MEHEE TPEX BHUJIOB PACTCHUN H3
Ka»XJI0W SKOJIOTUYECKOUN IpyIbl. [[eatoT BbIBOJ O BIUSHUU CBETOBO-
ro pexkumMa MecTOOOUTaHWI Ha aHATOMO-MOP(OIOTHYECKHE OCOOCH-
HOCTHU PACTECHUH.

Paboma Ne 2. BnusiHue ypoeHsi oceeuw,eHust
Ha nnowjadb NogepxHocmMu Jiucmbee pacmeHul

Ilenv padomer: onpenenuTh U3MEHEHHUE IUIONMIAAM JIUCTOBOM MO-
BEPXHOCTH y PACTEHUI B 3aBUCUMOCTH OT HUHTEHCUBHOCTH OCBEIIICHMUS.

Oovexkmbl uccied006anuil. paCTEHUs, BBIPOCIINE B YCIOBUSAX BbI-
COKOH M HU3KOW MHTEHCUBHOCTH OCBEIIECHUS.

Mamepuanst u o060opyooeanue. >ICKTPOHHBIE BECHI, HOXKHHUIIBI,
MUHIIET, TUHEIKa, MapKep, KapaHjaaill, Mapis, GuibTpoBaibHas Oymara,
1I0THas Oymara, mpoOoUYHbIe cBepiia auaMmeTpoM 5—10 MM, OFOKCHI.

BaxkubiM akTopoMm, ompeAaestomuM (GOTOCHHTETHYECKYIO MPo-
TyKTUBHOCTh PACTEHUM, SIBISETCS IUIONIAAh MOBEPXHOCTH JINCTHEB.
DTOT MOKA3aTeNlb UCIIOIb3YETCS ISl XapAKTEPUCTUKHA CBETOIOTIIONIE-
HUS ¥ TO03BOJISIET OLICHUBATh MHTEHCUBHOCTH (D)OTOCUHTE3a HA €IUHU-
Iy JIMICTOBOM MOBEPXHOCTH B pacueTe Ha pacTeHHE WIH (PUTOIECHO3.
[lmomane NOBEPXHOCTU JIMCTHEB MCIOJIB3YETCS IPU BBIYUCICHUU
BAKHEHIIIEH SKOJIOTUYECKOM XapaKTEPUCTHUKU — HWHJIEKCA JIMCTOBOM
noBepxHoctu (MJIIT). OH moka3piBaeT OTHOIICHUE OOIICH IUIOIIaan
JUCTHEB K IUIONIAI MIOBEPXHOCTH MOYBbI, HaJl KOTOPO OHU HAXOJISIT-
cs1. O6srunOo WJIIT BeIpakaroT B KBapaTHBIX METPaxX IUIOIIANA JTUCTh-
e Ha 1 M MOBEPXHOCTU MOUBHI. Vcmons3yembie B paboTe METOJbI
ONpeeNICHUs MUIOMAIA MOBEPXHOCTU JUCThEB HAMOOJIEE NOCTYIIHBI,
MPOCTHI U TPOU3BOJUTEIBHBI, YTO JIeJIa€T UX OCOOCHHO LIEHHBIMU TIPU
MPOBEAECHUH SKOJIOTUYECKUX UCCIICTOBAHUM.

X00 pabomut

1-i1 memoo. OTOupaloT cpeaHIo MpoOy JUCTHEB U OMPEACIISIIOT
UX Maccy. 3aTeM U3 KaKJOTO JINCTa BHIOMBAIOT CBEPJIOM OIMPE/ICIICH-
HOTO JMaMeTpa HECKOJIbKO BhICEYEK, OOBEIUHAIOT BMECTE U yCTaHaB-
JUBAIOT MX Maccy. JlmameTp cBepiia BHIOMpAIOT B 3aBUCHMOCTU OT
pa3MepoB JIMCTOBOW IIJITACTUHKHM M €€ TOBEPXHOCTHOW IIJIOTHOCTH.
3Hast [UIOMANb OJHON BHICEUKH (S = 7r°), BBIYUCISIOT ILIOIA/b BCEX
BbIceueK. OnpenenstoT MIomaab JUCTHEB PACTCHUM U3 TPOTIOPIUU:
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rjae My — o0mas Macca ChIpbIX BhIceuek (T); Sy — oOIas ImIomiaab BbI-
CEeYeK (CMZ); M, — o0mas Macca ChIPBIX JIUCThEB (T); S, — oOIas mio-
map Juctbes (emd).
2-it memoo. Bripe3aroT u3 Oymaru KBajapaT H3BECTHOM IUIOIIAIH,
ranpumep 100 cM®, 1 B3BemmBaroT. HakiiaasIBaroT Ha Gymary, u3 Ko-
TOPOH BBIpE3aJId KBaJIpaT, UCCICAYEMBIN JIUCT pacTEHUs, aKKypaTHO
OOBOJAT KapaHAIIOM JINCTOBYIO TUIACTHHKY, BBIPE3alOT W B3BEIIH-
BAaIOT MOJY4YEHHYIO0 OyMakHyto ¢urypy. [Lmomane aucTa BEIYUCISIOT
10 ITPOTIOPITUH:
a_c s_bc
b s a
rae a — macca kBaapara (r); b — macca 6ymaxunout ¢urypsl (r); ¢ —
oAb KBajapaTa (CMZ); S — IUIOILAb JIUCTA (CMZ).
3-1it memoo. VIctioNb3yIOT NMPpHU ONPEACIICHUH TUIOMAAN JTUCTHEB Y
37IAKOBBIX KYJIbTYp. 3MEPSIIOT C TOMOIIBIO TUHEHKH MTUPHUHY JTUCTA Y
OCHOBaHHUS U €ro JauHy. PacdeT BeayT mo ¢opMysie TUIONaan JIMHEH-
HBIX JIUCTHCB.

S:E.a.b’
3

rue S — wiomane Jmcra (CMZ); a — IIMPHUHA JINCTA Y €r0 OCHOBAHUS
(c™m); b — nymaa UcTa (eMm).

DTOT METO/ HEe TPEOyeT Cpe3aHus JUCTHEB C PACTCHHS IS OIpe-
JCNIeHUs MX IUToIaau. M3MepeHue mapamMeTpoB JUCTa MOYKHO IPOBO-
JMTh Ha )KUBOM PACTEHUHU U TOBTOPSITH HEOJHOKPATHO B TCUCHUE DKC-
IICPUMCHTA B IIEJIIX YCTAHOBJICHUS U3MEHCHHMS ILIOIIAan (DOTOCHHTE-
3UPYIOLIEHN TTOBEPXHOCTH.

Pe3ynbTaTtel paboThl 0OPMIISIOT B BHjE Tabja. 2. BeIUuCISIOT
CpeIHHEe 3HAYCHHMS IUIOIIAJM MOBEPXHOCTH JINCTHEB PACTCHHI B pas-
HBIX BapHaHTax omnbiTa. OICHUBAIOT TOYHOCTh U JOCTOBEPHOCTH pas-
JMYWHI TIOJTy4eHHBIX JTaHHbIX (padorta 17).

Tabmuma 2

1-i1 meTO 2- METOJ 3-i1 MeTo

Bapwuant | IIoBTOp-

OOBeKT| "\ ima woerp | MMz | s1| S | a blc|S| a b | S

JIucra JIucra JIucra




JlenaroT BBIBOJI O BIMSIHUM YPOBHS OCBEILIEHUS Ha (pOpMUpOBAHUE
(OTOCHHTE3UPYIOIIECH MOBEPXHOCTU JIUCTHEB PACTCHUN B 3aBUCHMO-
CTH OT BHJIOBOM ITPUHAIJIEKHOCTH.

Paboma Ne 3. OnpedenerHue codepixxaHusi xsamopogursna
8 lucmbsix 2enniuogpumos u cyuogumos

Ilens pabomet. BHISIBUTH Ppa3IudMs 10 COACPKAHUIO XJI0opoduiiia
B JIUCTHAX TeIMO(PUTOB U CITUOPHUTOB.

Oovekmul uccnedosanuit: nUCThbsl TeIMOPUTOB U CUUO(DUTOB,
CBETOBBIC U TEHEBBIC JIUCThS B KPOHE JIEpeBa WM KyCTapHHUKA.

Mamepuanst u o6opyooeanue. >IEKTPOHHBIE BECHI, HOXKHUIIBI,
KayibKka, papdopoBas crymnka u nectuk, CaCOs, cKaibIeb, ITATUB C
npoOupkamu, 96%-i1 3TUIIOBBIN CIIUPT, MEPHBIN HIIMHAP, BOPOHKA,
CTEKJIIHHBIA (UIIBTP, Ba3eJMH, CTEKJISIHHAs Majioyka, (OTO3JIEKTPO-
KOJIOPUMETP WM CHEKTpodoTOMETp, (priibTpoBadbHas Oymara, CTaH-
napTHeIid pactBop ['eTpu (npuioxenue B).

CBETOBOU PEXUM SIBISETCA OJHUM U3 ONpPEACISIOmUX (HaKkTopoB
CHUHTE3a MUTMEHTOB B JIUCThSIX pacTeHUH. B HOpManbHBIX 3€JEHBIX
JUCTBSIX B TeUeHHE CYyTOK 0OHOBIsAeTcs 10 10% murmenTtoB. dusmo-
JIOTUYECKOE 3HAYCHHUE IMPOIECCOB OOHOBIICHHS XJIOPO(UIIa COCTOUT
B 00ECIEUECHUH COJCpKaHMs B XJIOPOIUIACTaX pa3HBIX MeTabosnye-
CKMX (pOpM MUTMEHTOB, HEOOXOAUMBIX JJISI HOPMAJIBHOTO (DYHKIIHO-
HUpOBaHUsA (HOTOCHHTETUUYECKOro ammaparta. [Ipu HoBooOpazoBaHUU
xJIopodusia OOHOBIAETCS M BECh XJIOPOPHILI-OCIKOBBIN KOMILIEKC,
r7ie MOJIoJIasi MOJIeKyJa XJopoduiia cBsizaHa MeTaboJuYecKu OoJee
AKTUBHBIM O€JIKOM. DTO TOBBIMIACT (DYHKIIMOHAIBHYIO AKTHBHOCTH
KOMIUIEKCa M TPENOoTBpaIiaeT crapeHrne (HOTOCHHTETUYECKOro armra-
paTta. AJanTHPOBaHHBIC K BRICOKMM U HU3KHMM WHTCHCHBHOCTSIM CBETa
pacTeHUsT HMMEIOT pa3HOE CoJepKaHue XJopoduiaa B JIUCTHIX.
B. H. Jlrobumenko 6osee yem Ha 600 Bugax mokasal, 4TO JUCThS Te-
HEBBIHOCJIMBBIX PACTCHHUH COJEpIKAT IMOBBIIICHHOE KOJUYECTBO XJIO-
poduia O CpaBHEHUIO CO CBETOMOOMBHIMH. OJIWH M TOT K€ BU]
pacTeHus Ha cBeTy coaepxuT 1,5-3 mr xmopodwuia Ha 1 r nucToBOM
TUTACTUHKH, a B TeHU — 4—6 Mr/r. DTO XapakTepu3yeT CTEICHb ajarl-
TallUl PACTEHUU K Pa3IUYHBIM YCIIOBHUSIM OCBEIICHUS U OINpeesseT
HEOJMHAKOBYIO0 TIOTCHI[MATIBHYI0O AaKTUBHOCTh (POTOCHUHTETHYECKOMN
CHUCTEMBHI.
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Xo0 paoomut

BreinosiHsaTe paboTy BO u30ekaHuE MOTeph XJopoduiia HeoO-
XOJIUMO OBICTPO, B 3aTEHEHHOM TOMEIICHUH, JKEJIaTeIbHO Ha XOJIOJIE.
M3menpyaroT JIUCThsl HOXKHUILIAMH, OTOpAChIBasi YEPEIIKU U KPYITHBIE
KUJIKH, U B3BelUBatoT Ha Kycke kajnbku 100-300 mr. [TomemaroT Ha-
BECKY B CTYIKY, M00aBJsAt0T HeMHOro (Ha KoH4YWKke ckajibnels) Ca-
COg, npuuBarOT 4-5 MJI 3TWJIOBOTO CIIUPTA U THIATEIBHO PaCTUPALOT.
CMa3bIBalOT CHU3Y HOCUK CTYNKH Ba3€JIMHOM M CJIMBAIOT BBITSKKY 10
MajoyKe B BOPOHKY CO CTEKJISAHHBIM (DUIBTPOM, HE TEpsis HU OTHOMN
kari. [IpuiamBalOT B CTYNKY €Il€ HEMHOrO CIHUPTa, PacTUParT U
cHOBa ciuBaroT Ha GuibTp. [ToBTOPSIIOT ATY omepanuio 2—-3 pasa, 3a-
TEM TIEPEHOCAT pacTepTyro Maccy Ha GuibTp. [IpombiBatoT MaTepuan
CIHPTOM JI0 IOJIHOTO H3BJICUCHUS THIMEHTOB (PacTBOPHTENH, CTe-
KalOIIMA ¢ UIBTPA, TOJDKCH CTaTh OeCIBETHBIM). [lepenuBaroT BbI-
TSOKKY B MEPHBIN LIWJIMHJIP U TOBOAAT CIUPTOM 110 15 mut. 3akpbiBaroT
MEPHBIA IMUIMHAP MPOOKOM, TINATEILHO MepeMeluBarT (ImepeBopa-
YHBAIOT 3 paza BBEPX JHOM M B30AJTBHIBAIOT) M XPaHSAT JIO OIMpeEIeIie-
HUS B TEMHOTE Ha XOJIOJIE.

OnpenenstoT KOHLEHTPALMIO XJIopoduiia Ha GOTOIIEKTPOKOIIO-
pumetpe (POKe) mo xammOpOBOYHONW KPUBOW WIIM HEIIOCPEIACTBEHHO
Ha CHEKTpO(OTOMETpPE C HCIMOJb30BaHUEM (OPMYJIBI IJId pacyeTa
KOHIICHTPALIHH.

[Ipu ucnonszoBannu ®OKa, ero BrmrouaroT 3a 20 MuUH 10 ompe-
JIeJICHUs, YCTAaHABIUBAIOT CTPENKY MpUOOpa Ha HYJIEBOE JACIICHHE U
kpacHblii cBeTobmiabTp (670 HM). IIpenBaputenpHOe OcBemeHUE (o-
TORJIEMEHTOB HEOOXOJMMO, TOCKOJbKY B TEpPBBIE MHUHYTHI IOCTE
BrIroueHnss @POK Moxer maBare HeycToWMuuBbIe noka3zaHusa. Omnpene-
JISIOT ONTHYECKYIO IDIOTHOCTH (D) mcciieryemMoii BBITSOKKH ITUTMEHTOB
OTHOCHUTENIBHO YucTOro pactBoputels (96%-it STUIOBBINA CIUPT), HC-
MOJIb3ysl KIOBETBI C paccTossHUEM Mexay rpadsmua 10 mwm.
JIJ1st mpenoTBpanieHrss UCapeHus pacTBOPUTENS 3aKPhIBAIOT KIOBETHI
KphIlieukaMu. HajiexxHbie pe3yabTaThl MOMYUYalOTCs MPU MOKA3aHUSIX
®5Ka ot 0,1 g0 0,4. Eciu ontryeckast miotHocTh (D) 6ombiie 0,5, To
BBITSDKKY CIIeyeT pa30aBUTh, OTMEPUB B YHCTYIO CYXYIO MPOOUPKY
omnpeieNeHHble 00beMbI BBITSDKKH U ATHUJIOBOTO cniupTa. Ecnu ke mo-
kazanue ®OKa okaxercs Hwke 0,08, To HEOOXOAMMO BBHITIOJHUTH
BCIO pa0OTy cHavaJia, B3sB OOJBIIYIO0 HABECKY.
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[ToBTOPSAIOT M3MEpEeHNEe W W3 TOJYYCHHBIX JAHHBIX BBIYUCISIOT
cpennee apudmernyeckoe. Onpenensator koHneHTrpanuto (C, mr/m)
XJIOpoduIIa B BBITSKKE MO KATUOPOBOYHOMY TpaduKy: HaAXOIAT Ha
OCH OpAMHAT COOTBETCTBYIOIIYIO ONTHYECKYIO TIOTHOCTH, MTPOBOJIST
OT HEe TOPU3OHTAILHYIO JIMHUIO M OT TOYKH IIepeceUeHus ¢ Kauopo-
BOYHBIM T'pa(prIKOM OITyCKAIOT MEPIICHINKYJISAP Ha OCh abCIHCC.

KamuOpoBounsliii rpaduk ctposar maiga ganHoro ®OKa u uzbpan-
HOTO CBETO(HUILTPA, UCIIONB3Ys B Ka4eCTBE CTaHAapTa pacTBop [er-
pH, OKpacka KOTOPOTO KBHBAJICHTHA PACTBOPY XJIOPOQHILIA KOHIICH-
Tparuu 85 mr/IL.

Y CcTaHOBHMB KOHIIGHTPAIIUIO XJOpO(dHIIIa B BBITSIKKE, OMpPEACIIs-
IOT €ro COJIepXKaHue B UCCIICIyEMOM MaTepuale mo gopmyire:

_CV

- P-1000’
rae A — cogepkanue xaopodmmia (Mr/r ceipoit Maccel); C — KOHIIEH-
Tpanus xjopoduiia, HaWIEHHas MO KaauOpPOBOYHOMY Tpaduky
(mr/mn); V — 06beM BeITsDKKH (Mi1); P — Bec HaBeckw (T).

IIpu ucnonp3oBannm crekrpodoromerpa (kroBera 10 Mm) ompe-
JCIISIOT ONTHYECKYIO TUIOTHOCTH (D) BBITSHKKM MMUTMEHTOB TPH JJTHHE
BOJIHBI 654 HM M BBIYHCIISAIOT KOHIIEHTpaIuio xjaopodhumioB (a+b) mo
dbopmyie:

C =25,1 Dgsq (mr/mm).

Pe3ynbraThl aHaNM30B M pacyeTOB 3alUCHIBAIOT B TaoiI. 3.
[Ipu HEOOX0UMOCTH coiepKaHKe XJI0poduiIIa BEIPAXKAIOT B MUJLIHU-
rpaMMax Ha CJIMHMITY ChIPOH WIIM CYyXOW MAacChl, Ha SUHUILY TUIOIIAIN
nucta u B % oT cyxoit (ChIpoit) Macchl.

Tabmuma 3
Conepxanue
O6LeM BLL- Onruueckas) Konmentparius xncz)[ E -
Oo0nekt |HaBecka (r) IJIOTHOCTH | XJIopoduiia P .
TSOKKHA (MJ1) (mr/r ceipoi
(D) (mr/m)
Macchl)

JlaHHBIC TIO COACPIKAHUIO XJTOpO(DHIIIa B TUCThIX U3yYCHHBIX BH-
JIOB paCTE€HMI B pa3HBIX YCIOBHUSAX OCBEIICHHUS 0000111at0T B Ta01. 4.
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Tabmauua 4

DKoJoruyecKast YcnoBus Coneprxanue xynopoduiiia

OOBekT o
rpyiima OCBEIICHUS (Mr/r chIpoit Macchl)

B BBIBOJIaX COIOCTABISIOT U OOBICHSIOT PA3IMYHOE COJICpKAHUE
xJjopoduiiia B JUCThIX PACTEHUM B 3aBUCUMOCTH OT MPUHAIC)KHOCTH
BUJIOB K TeModuTaM U crinouTaM, a TaKKe YCIOBUN OCBEIICHHUS.

Bomnpocsl quist 00CyxaeHUA

1. 3HaueHue cBETa B KU3HU pacTEHMI. XapaKTEPUCTUKHU CBETa —
CIIEKTPaJIbHBINA COCTAaB, UTHTEHCUBHOCTbD, MPOJIOJKUTEIBHOCTD.

2. 'ennouthl: CBETOBOE JI0BOJILCTBUE, aHATOMO-MopdoJsioruye-
ckue u pusznogorunyeckue ocooeHHoctu. [Ipumepsi.

3. TeHeBBIHOCIMBBIE BHJBl PACTEHUN: CBETOBOE JOBOJILCTBUE,
aHaTOMO-MOpP(dOJIOTMYecKue U  (PU3MOJOTHYECKUE OCOOCHHOCTH.
[Ipumepsr.

4, CunouThl: CBETOBOE JIOBOJILCTBUE, aHATOMO-Mopdoiornye-
ckue u pu3nogoruYeckue ocooeHHocTu. [Ipumepsi.

5. Ouenka nmapamMeTpoB (OTOCMHTETUYECKOTO amnmapaTa pacTeHUN
B Pa3HbIX YCIOBHSIX OCBEIICHHOCTH. IHJIEKC TUCTOBOM MOBEPXHOCTH.

6. [IpucniocoOsieHus: paCTEHU JJIs1 yJIaBIWBAHUS U TOTJIOIICHUS
CBETOBOM dHEpruu. MeTonbl uccienoBanus (HOTOCUHTETUUECKUX
MUTMEHTOB.

/. MeTonpl ompeneneHus] MHTEHCUBHOCTH ()OTOCHHTE3a pacTe-
HUH. 3HAUEHHE IS DKOJIOTHYECKNX UCCIIEIOBaHUMI.

8. DKonornyeckne mojaxo/bl K W3yUYECHHIO MPOJYKTUBHOCTH pac-
TEHUI B €CTECTBEHHBIX (PUTOILICHO3aX U KOHTPOIUPYEMBIX YCIOBUSIX
BbIpal[MBaHUA.

Pexomenayemasi iureparypa

1. Aunpuanosa, 0. E. Xnopodumn u npoyKTUBHOCTh pacTEHUM
[ 1O. E. AuapuanoBa, M. A. Tapuesckuii. — M. : Hayka, 2000. — 135 c.

2. bensiera, O. b.  CBero3aBucuMBbIil OMOCHHTE3 XJopoduiiia
[ O. b. bensgesa. — M. : bunowm, 2009. — 232 c.

3. Mapakaes, O. A. Dkosjoruyeckas Gu3MOIOTUs pacTeHul: poto-
cunre3 U cBet / O. A. Mapakaes. — Spocnasins : Spl'Y, 2005. — 95 c.
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4, MuueeBa, H. M. PacturenbHbple MUTMEHTHI B BOJE BOJDKCKUX
Bojoxpanmwauiy / H. M. Muneesa. — M. : Hayka, 2004. — 156 c.
5. Mokponocos, A. T. ®@otocuHTe3. PU3NOIOT0-3KOJOTHUECKHE

u onmoxumuueckue acnektol / A. T. Mokponocos, B. ®. I'aBpuieHko,
T. B. XKuranosa. — M. : Axkanemus, 2006. — 448 c.

Tema 2. Tensno Kak aKkosiormdyeckum pakrop

Ponb Temia B )KU3HU pacTeHUd MHOTOOOpa3Ha. OHO BIMSIET MpPaK-
TUYECKH Ha BCE IMPOIIECCHI KUZHEACATEILHOCTH — (DOTOCUHTE3, JbIXa-
HUE, TPAHCIUPAIUIO, TPOPACTAHUE CEMSH, POCT MOOEroB, IIBETEHUE U
MHOTO€ Jpyroe. Pa3Hbie BUbI HYKIAIOTCA B TEIIC HEOJAMHAKOBO, I10-
TOMY pa3zHOOOpa3ue TEIUIOBHIX YCIOBUM Ha TUIAHETE BO MHOTOM OIl-
peleNsieT rpaHullbl apeajioB, Tonorpadguueckoe pa3MelieHUe, a TaKxKe
30HAJILHYI0 CTPYKTYPY PacTUTEIBLHOTO IMOKpoBa. PacTeHus kak Tu-
MUYHBIE TTOMKUJIOTEPMHBIE OPraHWU3MBI, TeMIIEpaTypa KOTOPBIX OIpe-
JeNSIeTCsl TeMIEPaTypor Cpeibl, CIOCOOHBI CYIIECTBOBATh TOJBKO B
OTIpPEJICIICHHOM TEMIIEpaTypHOM HWHTEepBasie. Y OOJIBIIUHCTBA pacTe-
HUM aKTUBHAS XKU3HB MpoTekaeT B mpeaenax ot 0 qo +50°C. Ornens-
HbIC BHJIBI CIIOCOOHBI CYINECTBOBATh M IPH 00Jiee BBHICOKUX (CYKKY-
aeHTsl Jo +60°C), u mpu Oonee HU3KUX (MOPO30CTOWKHUE pACTECHUS B
nepuoa mokost 10 —196°C) temmeparypax. TemrepaTypHble MUHHMY-
MBI JIJI1 MHOTUX pacTeHul jexar B uHtepBajie 5—10°C, ontumymsl —
npu 15-30°C, makcumymsr — npu 37-50°C. OCHOBHBIM CBOWCTBOM
TEPMOTOJIEPAHTHBIX BHUJIOB PACTCHUUN SIBJISETCA CIOCOOHOCTH aJIeK-
BaTHO pearvpoBaTh Ha JII0ObIe M3MEHEHUS TeMIIepaTypbl U COXPAHSTh
B CTPECCOBBIX YCJIOBHUSIX TOMEOCTA3.

Paboma Ne 4. Qkonoz2u4yeckue 2pynnbl pacmeHull
M0 OMHOWEHUI0 K mensy

Ilenv pabomet. BbIIBUTH aHATOMO-MOp(doIorHuecKue 0CoOOCHHO-
CTH PAaCTeHUU B CBSI3M C MX aJalTallisIMHU K TEIUIOBOMY PEKUMY Me-
CTOOOUTAHUH.

Oovekmbl uccnedo6anuil. PacTCHUS PA3HBIX SKOJOTHYECKUX
Ipymnn — MeraTepMbl (TepMO(UIIBI), MUKPOTEPMBI (KpUO(HUIIBI) U Me-
30TEPMBI.

Mamepuanvt u 060pyooeanue’ repdbapHbie 00pasibl, ONpeaeIu-
TEJH, CTIPAaBOYHAsI IUTEpaTypa.
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CyuiecTByIOT pa3HOOOpa3Hble KiacCU(PUKAIIMU PACTEHUI MO OT-
HoleHUto K Terury. CormacHo A. JIekaHJ0/110, BBIACIAIOT Me2ucmo-
mepmbl, Me2amepmbvl, KCepomepmvl, Me30mepmbl, MUKPOMepMbl, 2e-
kucmomepmol. Knaccubpuxanus [ DnmenOepra BKIIOYAET TPYMIIBI
Kpatine MOpO30CHOUKUX, XOA000CMOUKUX, CPEeOHEX0N000CMOUKUX,
MennonooUsblx, O4eHb Meno0oUsbIX N UHOUGGDepenmublx pacTte-
HUM. B 3aBUCMMOCTH OT TeMmepaTypHBIX KPHUBBIX KHU3HEICATCIIb-
HOCTH M TIOJIOKEHHUS WX KapJIWHAJIBHBIX TOYCK PA3INYaroT Mezamep-
Mbl, Mukpomepmvl U mezomepmwi. Mecamepmor (TepMODUIIBI) — TEII-
JIOJIFOOMBBIE BHUJBI C ONTUMYMOM B OOJIACTH TOBBIIICHHBIX TEMIIEpa-
Typ. OHM OOMTAIOT B TPOINMKAX M CYOTPOIMKAX, a B YMEPEHHBIX ITOS-
cax — B CHJIBHO IIpOorpeBaeMbIx MecTtax. Muxpomepmol (Kpuobuibl) —
XOJIOJOTFOOMBBIE PACTEHUSI C ONTUMYMOM B 00JACTU HU3KHX TEMIIE-
patyp. OTH BHUABI MPOU3PACTAIOT B MOJISIPHBIX W BBICOKOTOPHBIX 00-
JACTSIX WM 3aHUMAIOT XOJOJHBIE MeCTooOWTaHus. Mezomepmvr —
MIPOMEKYTOYHAs MO OTHOIICHHWIO K TIEPBBIM JIByM TPYIINa, BKIHOYAIO-
I1ast pacTCHUS YMEPEHHOTO KJIMMATa.

Xo0 pabomul

N3yyaroT no repOapHbIM MaTepraiaM BHIOBOE PazHOOOpa3ue KO-
JIOTUYECKUX TPYIII PACTEHUI IO OTHOLIEHHUIO K TEIUTy. XapaKTepU3yroT
UX BHEIIHUHN OOJIMK, BBIJCJISAIOT OCHOBHBIC aHATOMO-MOP(OIOTHUIECKUE
OCOOCHHOCTH B CBSI3U C aJIallTallMsIMU K HEJOCTATKy M M30BITKY TEILIa.
[Ipu 5TOM pyKOBOJICTBYIOTCS IJIAHOM OIMCAHUS, PUBEJICHHBIM B pa0o-
Te 1. PesynbTarel odopMisitoT B Buje Tabi. 1, oTMeuast mpu XapakTepu-
CTHKE MECTOOOUTAaHUM MTOTPEOHOCTh PACTEHU B TEILIE.

[IpoBOASAT XapaKTEPUCTUKY HE MEHEE TPEX BUJOB PACTCHUU W3
KaXJ0M 3KOJOTHYECKOW rpyniibl. JlenaroT BEIBOJI O BIUSIHUU TETJIOBO-
ro pexuMa MeCTOOOMTaHH Ha aHATOMO-MOP(OJOTMYECKUE OCOOCH-
HOCTH PACTCHUN.

Paboma Ne 5. BnusiHue memnepamypabl
Ha UHmMeHcueHOCMb mpaHcnupayuu 1ucmpbes

Ileny pabomwi. BHISIBUTH BIWSHHE TEMIIEPAaTypbl HA WHTEHCHUB-
HOCTb TPaHCIIUPALUU.

Oo0vexmul ucciedo6anuil. TUCTbsI PACTEHUN PA3HBIX DKOJOTHYE-
CKHX TPYIIIL.
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Mamepuanvt u 060pyoosanue. >INCKTPOHHBIE BEChbl, HOKHUIIHI,
CKaJblienb, napadud, vamku IleTpu, HUTKH, MWUIUMETpPOBas U
dbunsTpoBabHaA Oymara, BojasiHasi OaHs, TEpMOCTAT.

@DaKkTOpbl CpeAbl PEryJUPYIOT CTENEHb OTKPBITOCTA YCTBHUIl U
OKa3bIBAOT BJIMSHUE HA MPOLECC TPAHCHUPALMHU — IOTEPIO BOABI HAJI-
36MHBIMH OpraHamu pacteHus. C MOBBIIEHHEM TEMIIEPATYPHI 3HAYU-
TEJIbHO YBEJIIMYUBACTCS KOJWYECTBO MapOB BOJbI, KOTOPOE HACKIIIACT
JAHHOE TMPOCTPAHCTBO. JTO MPUBOJMUT K TMOBBINIEHUIO Jeduimra
BJIAJKHOCTHU M, KaK CJIEICTBUE, YBEIMYEHUIO TpaHcnupauuu. MHTEH-
CUBHOCTh TPaHCHUPALMU — 3TO KOJUYECTBO BOJIbI, KOTOPOE TPATUTCS
€IMHULICH JIMCTOBOM MOBEPXHOCTU B €AWHUILY BpeMeHU. OTHOIIEHUE
MHTEHCUBHOCTH TPAHCHUPALMU K MHTEHCUBHOCTH IBANOPALUU — UC-
napeHusi o CBOOOTHOM BOJTHOW MOBEPXHOCTH, MPHU TEX KE YCIOBUSX,
— HA3bIBACTCS OTHOCUTEIBPHOM TPAaHCIHUpALMEN. DTOT IOKa3aTelp Xa-
PaKTepU3yeT CIOCOOHOCTh PACTEHHUM PEryJIMpOBaTh TPAHCHUPAIIUIO.
[IpocThIM ¥ TOYHBIM METOAOM y4Y€Ta TPAHCHUPALUU SBISACTCA METO/
obicTporo B3BemuBaHus. [lo0er WM OTHENbHBIA JIUCT CPE3aloT |
JIBaXIbl B3BEIIMBAIOT C UHTEPBAJIOM BO BPEMEHH. Y CTAaHOBIIEHHOE
3TUM METOJOM YMEHBIIIEHUE MACChl OPTaHOB COOTBETCTBYET KOJIWYE-
CTBY ITOTPAYEHHOMN BOJIBI.

Xo0 paoomut

KoHYMKH YepenikoB JUCTHEB OITyCKAIOT B pacIlIaBICHHBIA Ha BO-
nsHOM OaHe mapaduH AJIS MPEAOTBPAICHUS TTOTEPH BOJBI YEPE3 CO-
CyIbl ¥ B3BeIMBAOT (M,). ONpeaenstor miomaas MOBEPXHOCTH JIU-
CThEB COMIacHO padote 2 (2-i metoxn). [Tocie 3TOro JTUCThS OMea-
I0T B TepMocTarhl ¢ pazHou Ttemmeparypoil: +20 u  +30°C. Ilocme-
JYIOIIME B3BEIIMBAHMS JIUCTHEB MPOBOJAT Yepe3 1 u 2 yaca. Pe3yib-

TaTbl 0(QOPMJISIOT B BUJE TaOI. .
Tabmura 5

[Toreps |Iloteps Boasl ot uc-| [1momans
ATVDA BOJIBI (1) | XomHOM Macchl (%) | mmcra
patyp m, | la | 29 |1u| 24 1y 24 (cM?)

Temne- |Macca mucTeeB (T
OO0BeEKT (r)

OIHOBPEMEHHO ONPEACIISIIOT UHTEHCUBHOCTh ABAllOpallii — CBO-
0osHOTO ucnapenus. [ aToro B3BemuMBaroT aBe 4aiku Ilerpu, Ha-
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MOJIHEHHBIE TIOYTH 10 KpaeB BoAou. Ilpm 3TOM HapykHas MoBepX-
HOCTh YallleK JO0JKHA ObITh coBeplieHHO cyxo. Yamku Iletpu mo-
MemaroT B TepMoctathl ¢ Temneparypamu +20 u +30°C. Yepes 1 u 2
qaca JIeNar0T MOBTOPHBIC B3BeMMBaHUsA. ONpenemnstoT UCHIapsIoNnLyio
TIOBEPXHOCTh, H3MEPSIs BHYTPCHHUIMA AUAMETp JaIlIKH [leTpm.

WuTeHCHBHOCTD TpaHcrupayu |7 (r/M” 1) BRIMUCIAIOT 11O (op-
MyJIe:

I - n-10000-60’
S-t

rie N — KOJMYEeCTBO McHapuBIiinelics Boabl (T); S — IUIOMIAIb (CMz);
t — skcrmosummst (MuH); 10000 — ko3bduIMeHT mepeBoga cM B M’
60 — ko3 duLeHT IEpeBoga MUHYT B Yachl.

VHTeHCHBHOCTH 9Baroparud |, (r/M” " 4) BEIMHCISIOT IO 3TOM e

dbopmyiie. PaccunThIBatOT OTHOCUTENIBHYIO TPAHCIUPAIUIO:

Benmumna oTtHOcHuTeNnpHOUN TpaHcmmparuu MmeHee 0,5 cumraercs
HU3KOM. Pe3ynbraThl Mo pa3HBIM BHJAM PACTCHUU M BapHaHTaM TEM-

nepaTypsl 000011ar0T B Tad1. 6.
Tabmnuia 6

O6bext | Temmeparypa | IToBroprocTs | 7 (t/M° w) | I5(cim ) | 17/ 1,

Pesynbratel paboThl peAcTaBisAtoT rpadguyecku. Ha ocHoBaHuM
BEJIMYMHBI OTHOCUTEIBHON TpaHCOUpPALMU ACIA0T BBIBOJ O PEryJs-
AU JUCTHSIMU Pa3HBIX BUJOB PACTEHHUM MPOLECCAa TPAHCIHUPALUU B
3aBUCUMOCTH OT TEMIIEPATYPHBIX YCIOBUHU.

Paboma Ne 6. OnpedenieHue memriepamypHO20 rnopoaa
JXXapocmoUukocmu pacmeHutl niaa3mMosumu4ecKum Memodoom

Ilenv pabomwt. BHIIBUTH YCTOMYMUBOCTH KJIETOK PACTCHUHN K BbI-
COKOM TeMIepaType Mo MoKa3aTesto MiIa3MoJIn3a.

Oo0vexkmbl ucciedo8anuil’. NICTbs PACTEHUN PA3HBIX SKOJIOTHYE-
CKHX TPYIIIL.

Mamepuanwvt u obopyoosanue. 1 M pactBOp caxapo3bl B Ka-
nenpHUIE, 0,02%-ii pacTBOp HEWTpaabHOTO KpacHOTo (TPHITOXKE-
Hue B), cTakaHbl XUMHUYECKHE OOJIbIINE, TPOOUPKH, OOJIbIIas K0Jj0a,
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AJIEKTPOIUINTKA, TEPMOMETD, JIE3BUE OpPUTBHI, MperapoBaIbHAsI UIJIA,
KHCTOYKA, MUKPOCKOII, MPEIMETHbIE W MOKPOBHBIE CTEKJa, KyCOUKH
bunpTpOBaILHON OyMaru, MapKep 1o CTeKIy.

JImuTenpHOe U peryisipHOe BO3JCHCTBHE KpailiHe HeOJarompusiT-
HBIX TEMIIEpaTyp PacTEHHUS BBIJICPKUBAIOT, €CJIM IUTOIIa3Ma UX KJie-
TOK 00JIaJlaeT *apo- WIK MOPO30yCTOMUUBOCTHIO. ITU CBOMCTBA CBSI-
3aHBI C CHHTE30M OeJlka U MPOTEKTOPHBIX BEIIECTB, YTO 00YCIOBICHO
T€HETUYECKH M TI03TOMY y Pa3HbIX BUIOB BBIPAKEHO HEOJMHAKOBO.
[lo TemmepaTypHbIM MAaKCHUMyMaM BBIACISIIOT CIEAYIOIIME TEPMOTO-
nepantHbie Tpynmbl: 38,5-41,5°C — BogHbIe pacTeHHs (JIOTOC JKEITHIH
Nelumbo lutea), 40,5-42,5°C — TeneBbic Ha3eMHbIe pacTeHus (KUCIH-
na Oxalis sp., 6ans3amun Impatiens sp.), 45-46°C — pacTeHus 3arte-
HeHHBIX MecT (rpaBmiat Geum sp., gumctoren Chelidonium sp.),
10 48°C — pacTeHHs COJTHCUHBIX U CYXUX MECTOOOUTaHMH (IBO3IHMKA
Dianthus sp., xopossik Verbascum sp.), 50-54°C — cykkyieHTs! (04u-
Tok Sedum sp.). Jliug omnpeneiacHus MEPBHYHOM TEIUIOYCTOHYMBOCTHU
YaCTO MCIOIb3YIOT PETUCTPALIMI0 OCTAHOBKU JABUKEHUS ITUTOIIA3MBbl,
MO/IaBJIEHUE CIIOCOOHOCTH K TUIa3MOIMU3y U Jip. Temmeparypa, IpH Ko-
Topoi B TeueHHe 10 MUH ITOIHOCTHIO KOAryJIHPYIOT OCIIKH ITATOILIAa3-
MBI, CUMTAETCS YCIOBHOW TPAHUIIEH >KAPOCTOMKOCTU pacTteHui. ['un-
OeJib KJIETOK yCTaHABIMBAIOT M0 MOTEPE UMHU CIIOCOOHOCTH TIa3MOJIH-
3UPOBATHCH.

Xo00 paoomul

[IpuroraBnuBaroT 12 cpe3oB snujepMUca JUCTa HCCIEAYEMOIO
pacTeHus: U MOMEIIAIOT IO JIBa cpe3a B MPOOUPKU C HEOOJIBIIUM KO-
JMYECTBOM BOJOMPOBOAHON BOIBI.

Harpesatot B 0ombioi kojioe Boxy. CMenuBasi ropsiuyo Boay ¢
XOJIOJTHOM, B MIECTH XMMUYECKUX CTAaKaHaX TOTOBSAT BOJSHBIE OaHU C
temrneparypamu 48, 50, 52, 54, 56 u 58°C. Ha kaxxmom cTakaHe ¢ mo-
MOIIIbI0 MapKepa M0 CTEKIIy YKa3bIBAIOT COOTBETCTBYIONIYIO TEMIIEpa-
Typy. B BoasiHbie 6aHM MOTpY’KalOT MPOOUPKHU CO Cpe3aMHu, MOJIEP-
KUBAIOT YCTAHOBJICHHYIO TEMIIEPATypy MYyTEM OCTOPOMKHOTO MOJJIH-
BaHMs B CTakaHbl ropsiueit Boabl. Yepes 10 Mmun U3 npoOUpok KUCTOU-
KOM M3BJIEKAIOT CPe3bl U MEPEHOCST Ha MPEIMETHBIE CTEKIIa, Ha KOTO-
pBIX MPEABAPUTENHLHO CIEIYET YKa3aThb COOTBETCTBYIOLIYIO TEMIIepa-
Typy. Eciiu kiieTku He coepkaT MUTMEHTOB, TO UX OKPAIlIUBAIOT, BbI-
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nepxkuBas B TeueHue 5—10 MUH B pacTBOpe HENUTPaIbHOI'O KPAaCHOTO.
3aTeM pacTBOp KpacuTels youparT (GUIbTpOBAILHON Oymaroil u Ha-
HOCSIT Ha cpe3bl o Karuie 1 M pactBopa caxapo3bl. Cpe3bl HaKpbIBa-
I0T TTIOKPOBHBIMHU CTeKJIaMu U depe3 15—20 MuH paccMaTpuBaroT MOA
MUKpOcKorioM. OTMEYarT HaJIWYWe W OTCYTCTBHE IIJIa3MOJiM3a B
KJICTKaX UCCIIeIyeMBIX BHIOB pacTeHui (puc. 1).

Puc. 1. I[Tnazmonusz 6 kiemke:

a — mypeopecyeHmuasn Kiemka, 6 — niazmoau3uUpPoOBaAHHAS. KlemKa
(1 — npomonnacm npudicam K K1emouHol cmeHKe 0asleHueM, Co30a6aAeMbLM
YEHMPAbHOU 8aKYOJIbIO, 2 — KIIeMOYHAs CMeHKd, 3 — KIlemoyHas MemMopana,
4 — cowcaswuticss npomonnacm, 5 — pacmeop caxaposvl)

Pesynbrarsl oopmiIsitoT B Buje Taba. 7/, 0003Ha4ast 3HaAKOM «+»
HAJIMYHC U 3HAKOM «—» OTCYTCTBHE ILJIa3MOJIN3a.

Tabmuma 7

Temmepatypa (°C)
48 50 52 54 56 58

OO0BEKT

JlenaroT BBIBOMBI, COIOCTABIIAS TEMIIEPATyPHBIA MOPOT KOAryJIs-
MK OEJIKOB IIUTOIUIa3Mbl Y Pa3HbIX BUJOB PACTCHUM, OOBSICHSIOT IO-
JIYYEHHBIC PE3YJIbTATHI.

Bonpocs! aiist 00cykaeHus

1. Ponb Temneparypbl Kak 3KOJIOTHUYECKOro (pakTopa B JKHU3HU pac-
TEHUH U Ux cooliecTB. Termno u remneparypa. EquHuibs: uamMepeHus.
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2. XonmogocToikocTh. IIpucnocobiieHus pacTeHUM K ITOHMKEH-
HoM TemnepaTtype. CrnocoObl MOBBIIIEHUS] YCTOMYMBOCTH.

3. Mopo3socroiikocTb. [Ipucnoco0iaeHust pacTeHUd K HU3KUM OTPH-
HaTeNbHBIM TeMrneparypam. ICKycCTBEHHOE 3aKaauBaHUE PACTEHUM.

4. 3UMOCTOMKOCTh. MeXaHMYEeCKUE MOBPEXKIACHUS MOPO30M, €r0
VCCYIIAIONIEE AEUCTBUE. PONb CHEXKHOTIO MOKPOBA B PETYJIUPOBKE TE-
IJIOBOTO PEKHUMA.

5. XKapoctoitkocts. [IpucnocobiaeHust pacTeHU! K BHICOKOW TEM-
nepaType:. aHatoMo-Mopdosioruyeckue, (PU3NOIOTHUYECKUE, OHTOTe-
Hetnyeckue. CrocoObl MOBBIIEHUS YCTOHYMBOCTH.

6. BiusiHne TtemmepaTypbl Ha MPOLECCHl >KU3HEAESITEIbHOCTH
pacTeHuil — GOTOCUHTE3, JIbIXaHUE, BOAHBIN 00OMEH, MUHEpATLHOE TH-
TaHHUE.

7. 3amuTHBIC MPUCTOCOOJICHUSI PACTEHUN: CHUKEHHUE TPAHCIUpa-
IIMH, TUCTOIaa, 3uMHMH TTokor. CTtpaTtudukars. SpoBuzaiys.

8. InuTeNnbHOCTh BETE€TAIIMOHHOTO IMEpUoJa U PUTMHUKA Berera-
IMU, UX OOYCIOBICHHOCTh Temneparypamu. CyMmbl Teria. DeHoo-
TUYECKUE SBJICHUA.

Pexomenayemas jiureparypa

1. Konecunuenko, A. B. benku HHM3KOTEeMIIEpaTypHOro cCTpecca
pactrennii / A. B. Konecanuenko, B. K. Boitaukos. — UpkyTck | ApT-
IIpecc, 2003. — 196 c.

2. YCTOMYMBOCTh PAaCTCHUN B HAaYalbHBIM MEPHON JICUCTBUS HE-
OnaronpusTtHbix Temneparyp /  A.®. Twuro, T.B. Axumora,
B. B. Tamanosa, JI. B. TonmuueBa. — IleTrpo3zaBoack : MHcTUTYT Jieca
KapHI[ PAH, 2006. — 144 c.

3. Uupkona, T. B. ®usnonorndeckne OCHOBBlI YCTOMYMBOCTH pac-
tenuii / T. B. Yupkosa — CII6. : CIIoI'Y, 2002. — 244 c.

Tema 3. Boga Kak akonormnyeckum cpakrop

[Iporieccyl BOJOCHA0XKEHUSI — LEHTpaIbHAsA 3KOJIOTHYECKAs MPo-
Osiema HazeMHbIX pacTeHui. [lolikunoruapuueckue pacTeHHs HE CIO-
COOHBI pEeryJupoBaTh CBOH BOJIOOOMEH. DTO MHOTHE 3MUMUTHBIC U
[IOYBCHHBIC BOAOPOCIIH, JINIIAWHUKA, HEKOTOPBIE MXH, TTAIIOPOTHUKO-
0o0pa3Hble U HEKOTOpHhIE MOKPHITOCEMEHHBbIE pacTeHus. ['omoiiorua-
pUUYECKHUE PACTEHUS — 3TO MOKPHITOCEMEHHBIE BBICIINE PACTEHUS, KO-
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TOPBIE PETYJIUPYIOT CBOM BOAHBIA pexuM. Hekoropele u3 HHUX CIO-
COOHBI BEIHOCUTE 3HAYUTEILHOE 00€3BOKMBAHUE, HO OHO HE JTOXOJIUT
70 BO3AYIIIHO-CYXOTO COCTOSIHUS, U 3TH PACTEHUsI HE CIIOCOOHBI BIa-
IaTe B aHaOMo3. DToW cHnoCOOHOCTRIO 00JIaal0T TOJBKO CEMEHA.
BonHbie MecTooOuTaHus, Te pacTeHUs] HE HCIBITHIBAIOT 3aTpyjIHE-
HUW B BOJIOCHAOKEHUH, OYCHb PA3HOOOPa3HBI, HO OHHM CO3MAIOT JIJIs
pacTeHUM psJl SKOJOTUUECKUX MPOOJIEM, CBA3AHHBIX C TETUIOBBIM pe-
KUMOM, Ta3000MEHOM, XUMH3MOM, OCBEIllCHHEeM | JIp. Bce pacrenus
Ha 50-98% coctosT u3 Boubpl. Jlake cyxme 4acTh MX B COCTOSHUH
aHaOmo3a (IMOYBEHHBIC BOAOPOCIH, CEMCHA, CIIOPHI) COACPIKAT BOY.
be3 BoapI HEBO3MOXKEH HU OAWH (hHU3UOJIOTMIECKUM MPOIIECC.

Paboma Ne 7. Qkonoc2u4eckue 2pynnbl pacmeHull
Mo OMHOWEHUK K BOOHOMY pPeXXumy

Ilenv pabompl: BHISIBUTH aHATOMO-MOP(OJIOTUUECKHE OCOOCHHO-
CTH PACTeHHMM B CBSI3U C MX aJanTalldsIMH K BOJIHOMY PEKHUMY MECTO-
OOUTaHUIA.

Oovekmbl uccied06anuil. PacTCHUS PA3HBIX SKOJOTHYECKUX
rpyI — TUAPOGUTHI, TUTPOPUTHI, ME30DUTHI, KCEPODUTHI.

Mamepuanst u 060pyoosanue’ repdoapHbie 00paslibl, ONpeaeu-
TEJIU, CIIPAaBOYHAs JINTEpATypa.

T'uopogpumur (ot Tped. hydror — Boyma) — pacTeHHsI BOJHBIX Me-
CTOOOMTAHUH, BKJIIOYAs BOJOPOCIH M BBICIIME BOJHBIC PACTCHHMS
(MakpoduTtsl). B Mopsx MakpoUTOB Majio, a MpecHOBOHAs (Iiopa
ux oueHb pazHooOpaszHa. Cornacuo I'. M. [lommaBckoi, BBIIETSIOT 2u-
oamocghumul (IOJTHOCTHIO TOTPYKCHHBIC PACTCHHS — HEYKOPEHSIO-
IIHecs U YKOPEHSIONHecs), aspoeudamoghumol (PaCTCHUS C IJIaBaro-
IIMMH JINCThIMH — HEYKOPCHSIOIIMECS U YKOPEHSIOIIHecs), coocT-
BEHHO 2uodpogumsi (paCTCHUS C JUCTHSIMH, PACIIOI0KCHHBIMH Haj
BosIOM). [uecpogpumer (0T Tpeu. hygros — BIaXHBIN) — pacTCHHS
BIQKHBIX MecTooOMTaHui. Cpeau HUX BBIACISIOT MmeHesble 2ucpo-
¢@umwi, OOUTAIONINE B CHIPHIX U TCHUCTHIX JIECAX, U CBEMOBble 2UsPO-
umol, pacTyIye B MECTOOOUTAHUSAX ¢ BRICOKUM YBJIQKHCHHUEM U OC-
BEIICHHEM. B OTAenbHYI0 TPYIIy OTHOCSAT pacTeHHs 00JOT — 2ejo-
¢umsr (ot Tped. helos — 6omoTo). X MecTooOUTaHUS XapaKTePH3Y-
I0TCS OOMJIBLHBIM 3aCTOMHBIM YBIIGKHEHHUEM C HHM3KHM ypPOBHEM KH-
ciopoaa. Mezogumpl — pacTeHHUs YMEPEHHO YBJIAKHEHHBIX MECTO-
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OoOUTaHMI. DTy TPYIIY COCTABIAIOT PACTEHUS KaK C KTUITUYHBIM» Me-
30MOP(GHBIM CTPOSCHHUEM, TaK M C Pa3HBIMH YKIOHEHHUSIMH B CTOPOHY
TUTPO- WM KCepOMOP(hHON opraHu3aiuu. B cBsI3u ¢ 3TUM pazinyaroT
MUnUyHvle Me30pumsl, Kcepomesopumol, 2uepomeszopumsl, NCUXpo-
mezogumol U T. 1. Kcepoghumet (OT rped. Xerox — Cyxoi) — pacTeHus,
MPUCTIOCOOMBIIIMECS K KU3HM B 3acylUIMBBIX Mectax. [lo aHaromo-
MOP(OJIOTUYECKOMY CTPOCHHIO M XapaKTepy aJanTaluil K 3acyxe
CpeIr HUX BBIICIAIOT cykkyienmsl (OT JaT. succulentus — codnsrii) —
PaCTEHHs C CHWIIBHO PA3BUTOM BOJIO3AIMACAONIEH ITAPEHXUMOW, U CKle-
pogumul (0T rped. SCleros — TBep/plii) — PaCTEHUS C CYXHMH KECTKH-
MU JINCThSIMH, UMEIOIIUMH TOJICTYIO KyTHKYJTY M Pa3BUThIE MEXaHHUYe-
CKH€ TKaHH.

Xo00 paoomul

N3yyarT BUI0BOE pa3HOOOpa3ue rupoduToOB, THIPOPUTOB, Me-
30(puTOB U KCepo(UTOB 1O repOdapHBIM MaTepraiaM. XapakTepU3yroT
WX BHEIIHUU OOJWK, BBIJCISIOT OCHOBHBIE aHATOMO-MOP()OJIOTH-
YECKUE OCOOCHHOCTH B CBSI3U C aJIallTAllMsIMU K BOJIHOMY PEXUMY Me-
cTooOMTaHUH (HEeAOCTAaTKy W M30BITKY BOJIBI) M *KH3HU B BOJHOMW Cpe-
ne. IIpu 3ToM pyKOBOACTBYIOTCS IJTAHOM ONHWCAHUsI, TPUBEACHHBIM B
padote 1. PesynbTarsl oopmisitoT B Bujae Tadj. 1, oTMedas npu xa-
PaKTEPUCTHKE MECTOOOUTAHUN MTOTPEOHOCTh PACTEHHM B BOJIE.

[IpoBOIAT XapaKTEPUCTUKY HE MEHEE TPEX BHUJIOB PACTCHUN U3
Ka)XJI0M 3KOJIOTUYECKOUW TPYIbl. JIematoT BBIBOM O BIUSIHUU BOJHOTO
peXrMa MECTOOOMTAaHMM Ha aHATOMO-MOP(OJIOTHYECKHE OCOOCHHO-
CTHU paCTEHUM.

Paboma Ne 8. CmpyKkmypHO-¢hyHKYUOHasIbHbIe
ocobeHHOCMU ycmbUYHOR20 anrnapama pacmeHuu
pa3HbIX 3KOs1I02U4eCKUX 2pynn

Ilenv pabomwr: BBIABUTH CTPYKTYPHO-()YHKIIMOHAJIBHBIE OCOOEH-
HOCTU YCTBUYHOTO arnapara y TurpouToB, Me30(hUTOB U KCEPODHUTOB.

Oo0vexmul uccne0o08anuAa’. NUCThSI PACTCHUM Pa3HbIX DKOJOTHYE-
CKHX TPYIIIL.

Mamepuanvt u 060pyooeanue. ne3pue OpUTBBI, IpeNapoOBaIbHAS
UTJIa, MUKPOCKOI, OKYJIAp- U OOBEKTMUKPOMETP, IU(POBON MHUKPO-
CKOII, KOMIIBIOTEp, MpOrpaMma JUisl aHajdu3a U300pakeHUM, CEKyHI0-
Mep, MPEIMETHBIE U IIOKPOBHBIE CTEKJIA, CTAKAH C BOAOW, CTEKIJIAHHAS
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najouka, 1 M pacTBop caxaposbl B KamneiabHuile, 3%-i pacTBOp IH-
IIeprHa B KaleIbHUIIE, KYCOUKH (PUIBTPOBAIBHOM OyMary.

VYerbuna — 0IHO M3 OPUTHHAIBHBIX MPHUCIIOCOONICHUH, 00a1ar0-
KX CIIOCOOHOCTBIO PETYJIMPOBATh MOTEPIO BOJBI pacTeHHUEM (TpaHC-
nupannio). Kaxmoe ycThbhIle COCTOMT M3 IBYX 3aMBIKAIOIIMX KIICTOK.
WX BHYTpeHHHE CTEHKH, IIPUMBIKAIONINE K YCTbUIHOM IENH, CHIILHO
YTOJIIICHBI, 2 HAPYKHBIC OCTAIOTCS TOHKUMH. HeomHakoBasi TOJIIIMHA
BHYTPEHHUX W HAPYXHBIX CTEHOK 3aMBIKAIOIIUX KJICTOK MPUBOIUT K
TOMY, 4TO TIPH M3MEHEHUHU TYpropa 3aMbIKAIOIINE KICTKH CIIOCOOHBI
WCKPHUBIIATHCS WA PACTIPAMIISATLCS, OTKPBIBAs MM 3aKPhIBast TIPU 3TOM
YCTBUYHYIO IEJTb. Pa3nudaroT TUApONacCUBHYIO PEAKITUI0 — 3aKphIBa-
HUE YCTHHUYHBIX IICJICH, BBI3BAHHOE IICPEIOJTHCHUEM BOJOM OKpY-
JKAIOIMX IMAPCHXHMHBIX KJIETOK M WX JaBJICHHEM Ha 3aMbBIKAIOIIHC
KJIIETKH, W THUAPOAKTUBHYIO PEAKIMI0 — OTKPHIBAHHE M 3aKPBIBAHUC
YCTBHII, CBSI3aHHBIC C M3MEHEHHUEM COACP)KaHUS BOABI B 3aMBIKAFOIINX
kieTkax. [loreps Boapl yepes ycThHIa 00ecTicurBaeT HEMPEPHIBHEIN e¢
TOK OT KOpHEH K JIMCTBSIM, IMEPEABIKCHUE MUHEPAIbHBIX M OTYACTH
OpPraHUYECKUX BEIISCTB, OXJIAXKICHUE OPraHOB PacTCHUS IIPH IIeperpe-
BE, MOJYyYCHUE YTIICKUCIIOro ra3a A hoTocuHTe3a. Yneao yCThHIL KO-
nebercs B 3aBUCUMOCTH OT Buja pacteHuid oT 10 mo 600 nHa 1 MM
aucTa. JlmameTp YyCThUYHBIX IIENIeH CoCTaBIseT 3—12 MKM.

X00 pabomut

U3zyuenue cmpoenusi u mMopghomempuyeckux napamempos ycmo-
uy. I'OTOBAT Cpe3 HUIKHETO SMUAEPMHUCA JIMCTA, PACCMATPUBAIOT B Ka-
IIJI€ BOJIBI MPU OOJIBIIIOM yBEJIWYEHUU MHUKpockomna. M3ydarot cTpoe-
HUWE YCTBUYHOIO anmnapara, BBIACHSAS €ro OCHOBHBIE 3JIEMEHTHI
(puc. 2). 3apuCOBBIBAIOT YCTHHIIC M IPUJICTAIOIINE K HEMY KIICTKH.

[Tox MUKPOCKOTIOM C ITOMOIIBIO OKYJISP-MHKpOMeTpa (JTMHEHKH,
BCTaBJICHHOH B OKYJISAP) NPOBOAAT HW3MEPCHHS JJIMHBI W [TUPHHEI
YCTBUYHBIX OTBEpCTHH (MKM). JIJIS 3TOTO MpeaBapUTEIBHO OIpEe-
JSIOT 1EHY JICJICHUSI OKYJSIP-MUKPOMETpPA, YCTAHOBHMB HA CTOJHUK
MHUKPOCKOIIa 00BEKT-MUKPOMETP (CTEKJIO ¢ HAaHECEHHBIMH Ha HETO
JCIICHUSIMHU — OJTHO JICJICHHE ITKaJIbl paBHO 10 MKM).
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a 0
Puc. 2. Cmpoenue ycmouy y 08y001bHbIX pacmenull.
a — omkpwvimoe ycmvuye, 6 — 3akpvimoe ycmouye; 1 — ycmouunas wenw;
2 — s0po; 3 —=xnoponnacmol; 4 — moacmas KiemouHasi CmeHKd

Mukpockon (hOKYyCHPYIOT Ha IIKay 00BEKT-MHUKPOMETpa, MOBO-
pavMBaIOT OKYJISIp TAKMM 00pa3oM, YTOOBI 00¢ JTMHEHKHU (OKYJIIpHas U
00OBeKTHAs) OBLIM MapauieabHbl. OQHY W3 JUHUN B Hayayie OKYJISp-
HOM nuHelku (ClieBa) COBMEIIAIOT C JMHUEH Ha IIKajde OOBEKT-
MuKpomeTpa. OTMEUalOT TaKue K€ COBMECTHUBIIMECS JIUHUU B KOHIIC
mKan (CrpaBa) M MOACUNTHIBAIOT KOJUYECTBO MEIIKHMX JCICHUN MEK-
a1y HUMU. Yuco JeneHnil Ha IKajie 00bEeKT-MUKPOMETPa YMHOXKAIOT
Ha 10 (mmuHA OIHOTO JCIICHHS IIKAJbl B MKM) W JCIIAT Ha YHCIIO Jie-
JICHUH TI0 LIKaJIe OKYJSpHOU JINHEWKU. [lonmydeHHas BenmunHa — 310 U
€CTh LIEHA JEJIEHUS OKYJIAp-MUKPOMETpPA B MUKpomeTpax. Paccunran-
Hasl 1leHa JEJICHUsI JNEeUCTBUTENIbHA TOJBKO JJIsi JTAHHOTO COYETaHUS
OKyJisipa U OOBEKTHBAa B HUCIIOIB3yeMOM MuUKpockome. [Ipu apyrom
Ha0ope ONTHUKHU OHA MEHsIETCA U TpeOyeTcsl HOBbIN pacyeT. [Ipu mpo-
BEJICHUU M3MEPEHUI yI00HO, €CIu 1IeHa JEeJICHUSI OKYJIIPHOU JIMHEH-
KM pacCuuTaHa JUIisl Pa3IMUYHbIX COYETAHUM OKYJSIPOB M OOBEKTHUBOB
UCIIOJIb3yEMOTI0 MUKPOCKOTIA.

W3MepeHnsi pa3MepoB YCThUII MOXHO MPOBECTH C IMOMOIIBIO
UpPOBOro MHUKPOCKONA H TPOrpaMMbl aHaIM3a H300paKEHUH.
B 3TOM cilyyae mpUTOTOBJIIEHHBIE MpPENapaTbl HUKHETO 3MUAEPMHUCA
dbororpadgupyroT nubpoBoil Kamepoi, YCTaHOBJICHHOM Ha TPUHOKY-
JASIpHOM MHKpockorie. M300pakeHusi COXpaHsIOT Ha >KECTKOM JHUCKE
KOMITbIOTE€pPA U UCIIOJIB3YIOT B JAJbHEHIIEM JjIsi U3MEpeHus Heo0Xo-
JUMBIX CTPYKTYP C MOMOIIIbIO CHEIMAIIBHOTO MPOrpaMMHOro obdecreye-
HUS, TIO3BOJISIONIETO CO3/1aBaTh U MPUMEHSATh MaCIITa0OHYIO JIMHEHKY .
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JUIMHY ¥ MUpUHY U3MEPSIOT He MeHee 4eM y 20 yCThHIl U ycTa-
HABJIMBAIOT CPEHIOK BelnuyuHy. [L1omans yCThbUYHOM MMIenn BhIYHUC-
JS10T 10 (opMmyie:

S=na'b,

rae a 1 b — mamas u GoJipIas MOJYOCH DIJUIMIICA, TO €CTh ITOJIOBHHA
IITUPUHBI U JUTUHBI YCThUYHON TIETIH.

Ha mpenapare HKHEro smujepMuca Ipu HEOOIBIIOM yBeIUYe-
HUW MHUKPOCKOTIA B HECKOJIBKHMX TOJISIX 3PCHHS MOJICUYUTHIBAIOT YHCIIO
YCTBHII ¥ AIUACPMAIIBHBIX KJIeTOK. VX 4ncito paccunThIBaOT Ha 1 MM
(1000 Mxm = 1 mm). )19 3TOro HaXOAAT IUIOMIAAb ITOJIS 3PCHHS MHK-
pockona. M3MepsroT ero guaMerp ¢ MOMOIIBIO OKYJISIP-MHUKPOMETPA,
BBEIYHCIISIOT PAguyC U ONPEACIIAIOT IIOMaab 10 hopMyie:

S=nr2

BBIYHCISIOT OBLIYIO IUIOMAAb YCTHHYHBIX OTBEPCTH Ha 1 MM?,
YMHOasi YUCJIO YCTBUII Ha CPEIHIOI0 IUIONIAAh YCTHUYHOM IIIEIIH.
[Tnomanapr, 3aHUMAEMyI0 BCEMH YCTBHUHBIMU OTBEPCTHSMH, BBIpaXka-
IOT B MPOIIEHTaX OT OOIIeH MOBEPXHOCTH JINCTA. PacCUNTHIBAIOT yCTh-
WYHBIM MHIEKC KaK OTHOIICHHWE YKCJIa YCTBHI] K YUCIY AMUIEepMab-
HBIX KJIETOK, BBIPQXKEHHOE B TPOIIEHTaX. Pe3ynbTaThl M3MEpEeHUN U
pacueToB o(popMIISIIOT B BUJi€ TaOJI. 8.

Tabmuia 8
Pa3mep ycTbUUHBIX O6mas Iromans
OTBEPCTUH, MKM Yucno | miomaasb
Yucno YCTBUYHBIX
snujep- | yCThU4- . | Ycrbuu-
- 2 | YCTBHII OTBEPCTHUH, .
OOBeKT | = T = MaJlbHBIX | HBIX OT- |, .| HBI UH-
= S Ha .. |% ot obuieit 0
= S, = 2 |KJIETOK Ha| BEpCTHI nekc, %
= S| S 1 mm 2 IIOBEPXHO-
g = 1 Mm Ha
2 | CTH JIUCTa
1 Mm

Habnwooenue 3a pabomoti ycmouy. PI1oM ¢ MOKPOBHBIM CTEKJIOM
HaHoCAT 2-3 kamu 1 M pacTBopa caxaposbl, NPUKIAIALIBAIOT C JPY-
roil CTOPOHBI KyCOUeK (PUIBTPOBAIbHOM OyMaru u cpazy NpUCTyHaroT
K HaOJIOJIEHUIO 32 U3MEHEHHEM IIUPUHBI YCTHUYHBIX Miesieid. OTme-
YaloT MO0 CEKyHJOMEpPY BpeMsl 3aKpbIBaHUsI YCThUIl. 3aMEHSIIOT pac-
TBOp BOJOM, HAOIIOAAIOT 32 YCThUIIAMU U OTMEUAIOT BpPEMs, B Tede-
HHE KOTOPOTO OHU OTKPOIOTCSI.
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AHaJIOTMYHBIC OMBITHI TPOBOJAST, UCTONB3Ysl 3%-i pacTBOp IM-
neprHa. B 3ToM ciiydae yCTbUYHBIC IIEJIM TAaKXE€ CHayajlla 3aKpbIBa-
FOTCA, a4 B 3aMBIKAIOIIMX U JIPYTUX KIETKaX 3MUJIEPMUCA TPOUCXOIUT
1asMoin3. Yepe3 HeKOTOpoe BpeMs TNIMLEPUH HAYMHAET MPOHUKATh
yepe3 LUTOIUIa3My B KJIETOYHBIA COK, HACTYIAET ACIUIa3MOJIU3 U
YCTBUIA OTKPBIBAIOTCA. OTMEUAOT MO CEKYHAOMEPY BpeMs 3aKpbIBaA-
HUSI U OTKPBIBaHUS yCThUL. [locie 3Toro rimnepruH 3aMeHsI0T BOJOM.
C OIHOM CTOPOHBI PSIZIOM C MMOKPOBHBIM CTEKJIOM HAHOCST KaIUIKO BO-
IIbl, @ C IPYTOU MPUKIAILIBAIOT PUIBTPOBaIbHYIO Oymary. [Ipu sTom
YCThHUIIa OTKPBIBAIOTCS €IIIE IIUPE, YEM 3TO OBLIO B Hauajie OMbITA, TaK
KakK BCJICJICTBUE MPOHUKHOBEHHUS TJIMIIEPUHA B KJIETOYHBIM COK OCMO-
THUYECKOE JTABJICHHUE B 3aMBIKAIOIIMX KJIETKax noBbimaercs. OTMeua-
IOT BpEeMs ITOJHOIO OTKPBIBaHUS YCThHUILl. Pe3ynbTaTel 3TUX 3KCHEpHU-
MEHTOB 0()OpPMIISIOT B BUE Ta0I. 9.

Tabmura 9
1 M pactBOp caxapo3sl 3%-i pacTBOp TIUIIEPUHA
O6exr|  BPEMA BpeMs BpeMsI BpeMs BpeMs
3aKpBIBaHUsI,| OTKPBIBAHMUS, |3aKPbIBAHNUS,| OTKPBIBAHHS, HOJTHOTO
C C c C OTKPBIBAHUS, C

B BBeIBOgax 0OCYXHAarOT pa3inyus MapaMeTpoOB YCTBHUYHOIO af-
napara u CKOpOCTH JABHKEHUS 3aMBIKAOIINX KIETOK Y PACTEHUN pa3-
HBIX 9KOJOTUYECKUX TPy,

Paboma Ne 9. OnpedesieHue ocMomu4YecKo20 0aeJsieHus!
y eudpochumoe, Mme3o¢humoe u CyKKyJsieHmose

Ilenv pabomot: BHISIBUTH U CPABHUTH BEJIUUYUHY OCMOTHYECKOTO
JaBlieHus y TUAPOPUTOB, ME30(UTOB U CYKKYJICHTOB.

Oo0vexmul ucciedo6anus’. TUCTbsl PACTEHUN PAa3HBIX HKOJIOrHYe-
CKHX TPYIIIL.

Mamepuanvt u o0060pyoosanue. pacTBOpbl caxapo3bl oT 1 10
0,1 M, nuctwimpoBaHHas BOAa, HEOOJBIHE MPOOUPKH, MPOOKH K
npoOUpKaM, IITATUBBI Ji1 OPOOUPOK, MEPHBIE MUMIETKH, pedhpakTo-
METp, NaJIoYKa ¢ OTUIABJICHHBIM KOHIIOM, TPOOOYHOE CBEPJIO AUAMET-
poM 6-8 MM, KOpKOBasi MpoOKa, mpenapoBajibHasl UIJIa, TEPMOMETD,
CTEKJISTHHASI MaJloyKa, MapKep MO CTEKIy, KyCOUKU (DHIbTPOBAIBLHOM
Oymaru.
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OcMoTHYECKUE JaBICHUE — WHIUKATOP BOJHOTO PEXUMa pacrte-
Huii. OHO MOABEPIKEHO MHOTHM H3MEHEHHUSAM B pe3yjbTare Kojeba-
HUI CoJep)KaHHUsS BOJBI U OCMOTHUYCCKH aKTHUBHBIX BeIlIecTB (KOJIIO-
WTHO-XMMUYECKUX M3MEHEeHUH) B nuromiazMe. OCMOTHYECKOE aB-
JIeHHue 00YCIIOBIMBAET CHUJIY TOTJIONMICHHS BOJBI KJIETKOH — COCYIIYIO
cuiy (S):

S=xn* —p,

rjae T — OCMOTHYECKOE JABJICHUE KJIETOYHOI'O COKa, p — TYpropHOE
(rumpocraTUvecKkoe) JaBlieHUE B KJIETKE, PaBHOE IMPOTHUBOIABIICHUIO
KJIETOYHOU CTEHKH IPHU €€ AIaCTUYECKOM PACTSKEHHH.

OcMOTHYECKOE JABJICHUE PACTET MO MEPE YBEIWYEHUS CYXOCTH.
3arpyiHeHUuEe B BOJIOCHAOKEHUU OOBIYHO BENIET K MACCUBHOMY IOBBI-
HICHUI0 OCMOTUYECKOTO JAABJICHUS, 3aTEM K U3MEHEHHIO CTPYKTYPbI LIU-
TOIUIA3Mbl, AKTUBHOMY IOJHATHUIO OCMOTHYECKOTO JABJICHUS, MOBBIIIIE-
HUIO 3aCyXOYCTOMYMBOCTH HA KJIETOYHOM YpPOBHE M Jaliee K YCHUIICHUIO
KcepoMOp(HOU CTPYKTYpbl (HOPMHUPYEMBIX OpraHoB. OCMOTHYECKOE
JABJICHUE 3aKOHOMEPHO MEHSETCS IPU OHTOTEHETUYECKOM M CE30HHOM
pa3BUTUM pacTeHHil. MUHHMaIbHOE, ONTHUMAIbHOE M MaKCHMaJbHOE
3HAYEHUS] OCMOTHYECKOT'O JABJICHUS — KapIUHAJIBHBIE TOUKU TUAPATYPHI
(OBOTHEHHOCTH), CBOWCTBCHHBIC OTACIBHBIM BUJIaM PACTCHHU U SIB-
JISAFOIIMECS UX DKOJIOTMYECKOU XapaKTEPUCTUKOM.

Jliis onipeneneHus OCMOTUYECKOTO JABJICHUSI KJIETOK BBICEUKU HC-
CJIeTyeMOM TKaHW MOTPY’Kar0T B P PACTBOPOB U3BECTHOM KOHLEHTpA-
MU ¥ TIOJIOMPAIOT TAKOW PacTBOP, KOHIIEHTPAIUsI KOTOPOTO HE U3MEHSI-
ercst. Eciy morpy3uth pacTUTENbHYIO TKaHb B pacTBOpP, OCMOTHYECKUIA
MOTEHIIMaJ KOTOPOro OOJIbIIEe BOJAHOIO MOTEHIIMAIA KJIETOK, TO BOJIA U3
KJIETOK OYJIE€T BBIXOJUTH, BCJIEJICTBUE YEr0 €ro KOHIEHTpAILUsl YMEHb-
mmrcsa. Haobopot, ecnm OCMOTHYECKMH MOTEHIMAT KIETOK OOJIbIIe
BOJHOTO MOTEHIMAIa pacTBOPa, TO BOJA U3 PACTBOPA BXOJUT B KIIETKH
Y OH CTaHOBUTCA 00Jiee KOHIIEHTPUPOBAaHHBIM. [Ipy paBeHCTBE OCMOTH-
YEeCKOro MOTEHIMaNA KIETOK U pacTBOpa HE MPOUCXOANT JIBUKEHUS BO-
IIbl, TIOATOMY KOHIIEHTpAIIUs pacTBopa ocTtaercs 6e3 usmeHeHus. CiBu-
I'M KOHIICHTPAIlMU yCTAHABIMBAIOT MPHU OMNPEICIICHUN MOKa3aTeNs mpe-
JOMJIEHUS — PEPPAKTOMETPUUECKUM METOJIOM.
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Xo0 paoomut

[IpoOupku TIIATETEHO MOIOT, CIIOJIACKHBAIOT JUCTUUTMPOBAHHOM
BOJIOM, BBICYIIMBAIOT B CYIIMJIBHOM IIKa(y W MOJMUCHIBAIOT MapKe-
pom. CMmemuBas cOOTBETCTBYoIME KoanuectBa 1 M pactBopa caxa-
PO3bI U TUCTHIIMPOBAHHON BOJIBI, B OOJIBIIUX MPOOUPKAX TOTOBSAT I10
10 M pactBOpoB cienyromux konnentpanuii: 0,9; 0,8; 0,7; 0,6; 0,5;
0,4; 0,3; 0,2 u 0,1 M. Ilocne TmaTeabHOro0 TMEpPEeMEIIMBAHUSI B Ma-
JICHbKHUE TTPOOUPKHU OTMEPSIOT MO 2 MJT IPUTOTOBIICHHBIX PACTBOPOB U
3aKpBIBAIOT UX MPOOKAMHU.

BrIpe3atoT ocTpbiM MPOOOYHBIM CBEPIIOM JTUCKU W3 JIUCTHEB HEJla-
JICKO OT CPEIHEH >KWJIKM, HE 3aXBaThIBas IO BO3MOXKHOCTH KPYITHBIX
KWIOK. [[71s1 9TOrO JIMCThSI MOBOPAYMBAIOT HIKHEW CTOPOHOM BBEpPX U
MOJIKJIAIBIBAIOT TOJT HUX KOPKOBYIO MpoOKy. PackmanpiBaroT mo 8-10
JMCKOB B MaJICHbKHE MPOOUPKH, 3aKphIBAIOT WX MpoOkamu. Buimepxu-
BaloT JAUCKU B pactBopax 40-60 muH, BpemMsi OT BpEMEHU BCTPSXHUBas
MIPOOHPKHU U CIIEJIS 32 TEM, UTOOBI IMCKHU OBLIM BCE BPEMsI TIOTPY>KEHBI B
pacTBophl. Bo Bpemsi ombiTa Tipu MOMOIIK pedpakTomMeTpa U3MEpSIoT
MOKa3aTeb MPEJIOMJICHUS BCEX UCXOIHBIX PACTBOPOB.

PedpakTomeTp — onTUUECKUM TPUOOP, C MTOMOIIBIO KOTOPOTO OII-
PEIENSAIOT TTOKa3aTe b MPEIOMIICHHUS JIyda MPH MPOXOKIACHUN €TO Ye-
pe3 Impu3My ¢ HAaHECEHHBIM Ha Hee HcclieyeMbIM pacTBopoM. [loka-
3aTelib MPEIOMIICHHUS 3aBUCUT OT KOHIEHTpAallMh PacTBOpa U TeMIIe-
patypbl. OCHOBHas 4acTh pepakTOMETpa — BE CTCKJISTHHBIE TTPU3MBI,
pUYEeM HIDKHSS TIPU3Ma 3aKperyieHa HEMOABUKHO, a BEPXHSST MOXKET
NOJAHUMATHCS U OMYyCKAaThCs. MexAy STUMH NMpU3MaMH TMOMEIIAI0T
UCIIBITYEMBIM PacTBOp: MOJHUMAIOT BEPXHIOK MPHU3MY, HAHOCAT Tia-
JIOYKOM C OIUIaBJICHHBIM KOHIIOM Ha HUXHIOIO Mpu3My 2—3 Karuli Hc-
CJIETyeMOT'0 pacTBOpa caxapo3bl U HEMEICHHO OITYyCKAIOT BEPXHIOO
npu3My. CroJIacKUBAIOT MAJ0YKy B BOJE M BRITHPAOT (UIBTPOBAIIL-
HOM Oymaroil. ['sas B OKyJsp, HAmpaBisiOT C MOMOIIBIO 3epKaia
CBET B OTBEPCTHE IPHU3MBI, COBMEIIAIOT TPAHUILY CBETION W TEMHOM
JacTeH IMOJIS 3pEHUs C MepeceYCHUEeM JUHUN KpecTa (WIIM IyHKTH-
HOW JIMHUCH) M JISIAar0T OTCYET IO IIKaie Ko3()PHUIIMEHTOB TIpeiomIie-
Hus. [lociae Kaxaoro ompeaelieHus yIalsioT C TMOBEPXHOCTH IMPHU3M
KaIlJId pacTBOpa CyXoMl (PuiabTpoBaIbHOM OyMmarom, 3ateM JBaK]ibl
MPOTUPAIOT OyMaroi, CMOYEHHOHN JUCTUIUTMPOBAHHOM BOJION, U CHOBA
BBITUPAIOT CYXOU (PUIBTPOBAIBLHON OyMaroii.
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ITo ucreuennu 40—60 MuH BHIHUMAIOT MPOOBI U3 PACTBOPOB IIpe-
TIapOBaJILHOM UTJION W 3aKPBIBAIOT MPOOUPKHU MpoOKaMu. OnpeiestoT
KOHIICHTPAIIMM PACTBOPOB TOCJE MPEObIBAHUS B HUX JUCKOB U3 JIU-
CTBEB C MOMOIIBI0 pedpakTomMeTpa. OnpenennuB KOHUESHTPALUU HUC-
XOJIHBIX PAacTBOPOB M PACTBOPOB IOCJIE MPeOBIBaHUSA B HUX JIHCKOB,
HaxOMST TaKOW pPAacTBOP, KOHIIEHTpAIUs KOTOPOTrO HE H3MEHUJIACh.
Pe3ynbTatel paboTsl opopmiisitor B Bujie Tabda. 10 u 11.

Tabmuma 10
Koadpduument npenomie-

MonsipHOCTB HHUs PaCTBOPOB KonnenTtpanus, Benuuuna oc-
pacTBopa mocJje nmpe- | OCTaBIIAsCA He- MOTHYECKOTO
caxapossl UCXOIHBIN ObIBaHUS n3MeHHou, M naBiieHus, klla

JIMCKOB
0,1
0,2

BennyuHy MOTEHIMAIBHOIO OCMOTHYECKOro jaaBieHus (B klla)
PacCUUTHIBAIOT MO POPMYJIE:

=R T C'i 1013,

rae R — rasopas nmocrosuuas (0,0821 i1~ arm/rpan  mounb), T — abco-
motHas Temreparypa (273 °C + tym), C — HalizeHHas W30TOHUYE-
ckasg KoHueHtparus (M), | — m3oroHmYeckuil ko3¢ ¢unreHT BaHT-
I'odhda (mokazaTeb OTHOCHTEIHLHONH OCMOTHYECKON CHIIBI pacTBOPA,
s caxaposbl paBeH 1), 101,3 — MHOXHTETH TS TIepeBoa aTMochep
B KHJIOIIACKAJIH.

Tabmanma 11

OO0BekT | Jkonoruyeckas rpynmna | Beanunna ocMoTruueckoro pasienus, klla

Jlenarot BBIBOJ O IPUYMHAX WU3MEHEHUs KOHLEHTPALMU PacCTBO-
POB M OCMOTHYECKOM JIABJICHUU Y TUAPOPUTOB, ME30(PUTOB U CYKKY-
JICHTOB.
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Bonpocs! 111 00CyKaeHnst

1. Ponb BOJBI KaK 3KOJOTMYECKOTO (paKTOpa B KU3HH PACTECHUMH.
3HadeHue paznuuHbiX GopM Boabl. Kiaccudukarms KIuMaTUueCKUX
30H 0 00€CTIEYUEHHOCTH BJIArou.

2. [ToMKkunorugpuyeckue ¢ TOMOMOTHAPUYECKUE PACTEHUA.
Bnusiaue skonoruueckux (akTOpOB Ha MOIJIONIEHHUE, TPAHCIOPT U
MOTEPIO BOABI PACTEHUSAMMU.

3. OCOOEHHOCTH BOJIHOTO PEXUMA PACTEHHUM pa3HbIX SKOJIOTHYE-
CKUX Tpynm. AHaTOMO-MOP(OJIOTHYECKHE aJanTaiud TUAPO(PUTOB,
rurpo@uToB, Me30(pUTOB U KCEPODUTOB K YCIOBUSIM BOJAOCHAOKEHUSI.
[Ipumepsl.

4. PoJsib yCTBUYHOTO anmapara B peryJsiui BOJHOTo oOMeHa pac-
TEHUU. DKoJornyeckue (hakTopbl, BIUSAIONINE HA CTENIEHb OTKPBITOCTH
YCTBHII.

5. OcMOTHUYECKOE JTaBJIEHHE, €ro AKOJIOrndeckoe 3HaueHue. Pac-
TEHUSI CTEHOTUJIPUYECKHUE, IBPUTHAPUYECKHUE, THAPOCTAOUIIBHBIE U
TUAPOJIA0UIIbHBIE.

6. OcoOEHHOCTH M3Yy4YEeHHUs BOJHOTO OOMEHA pacTCHUI MpH Opra-
HU3ALAHN 3KOJOTHYECKOr0 KCIEPUMEHTA B €CTECTBEHHBIX M MOJEIIH-
PYEMBIX YCJIOBHUSX. 3HAUEHHE MAapaMeTPOB BOJHOrO OOMEHa s
OLICHKH COCTOSTHHSI PACTCHUM.

/. 3acyXOyCTOMYMBOCTh, €€ HKOJIOTUYECKOE 3HA4YCHHE. AanTa-
IIMOHHbIE OCOOEHHOCTU 3aCYXOyCTOMYUBBIX pacTeHui. IIpuemsl mo-
BBHIIIICHUSI 3acyXOoycTounBOCTH. [IpoOnema «dusnonornyeckou cy-
XOCTH».

8. N30bITOK BiIard. AjanTaluu pacTEHUU K 3aTOIUICHHIO. SIBiie-
HUSI TUIIOKCUM ¥ aHOKCUU. KOCBEHHBIE MOCIIEICTBUS 3aTOILICHHUS.

Pexomenayemasi iureparypa

1. I'opoxoBa, B. B. Dkxocucremsl 0osoT SIpocnaBckoil 00jacTH:
cocrosture u oxpana / B.B. I'opoxosa, O. A. MapakaeB. — fpo-
cnasib : Spl'Y, 2009. — 160 c.

2. EpmioBa, A. H. Meraboanyeckas amanTaiys pacTeHUM K TH-
NOKCHM W TOBBINICHHOMY COJICP)KaHHIO JWOKCHIA yriepoda /
A. H. EpmioBa. — Boponex : U3n-so BI'Y, 2007. — 262 c.

3. XKonkesud, B. H. TpancropT Bobl B pACTCHUH U €T0 YHOTCH-
Has peryisiius / B. H. XXonkeBuu. — M. | Hayka, 2001. — 73 c.
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4, natoBa, B. M. AnanTtaiys BOJHBIX PAaCTEHHN K CTPECCOBBIM
abnoTtnueckum (paktopam cpensl / B. . Unarosa. — M. : ['padukon-
npunTt, 2005. — 224 c.

5. Camuukos, A.Il. I'mgpoboranuka: mpuOpeXkHO-BOAHAS PACTH-
tenbHOCTh / A. I1. CagumkoB, M. A. Kyapsmos. — M. . Akanemus,
2005. - 240 c.

Tema 4. Bo3ayx Kak akonornyeckum dakrop

["a30Bas cpena ABIAETCA I pACTEHUM MPSIMOJICUCTBYIOIIAM JKO-
JIOTUYECKUM (DaKTOpPOM MEpPBOCTENIEHHOro 3HaueHus. COCTaB OCHOB-
HBIX KOMIIOHEHTOB aTMOC(EpPHOro BO3/JyXa MOYTH MOCTOSIHEH. B CY-
XOoM coctostHun oH comepkut N, — 78,1%, O, — 21%, CO, — 0,032%,
Ar —0,9% u 1p. B Bo3ayxe Bcerjga uMeeTcsi HeIMmoCTOSHHOE KOJIMYECT-
BO MPUMECEHU: TbLJIb, MUKPOOPTAHU3MBI, CIIOPHI, NbUIbIA, MEJIKAE Ce-
MEHa, ra3000pa3HbIe BBIJCICHUS OPTAaHU3MOB, OTXO/Ibl POU3BOJICTB U
T. 1. Kpome TOoro, B BO3/yxe BCEr/ia €CTh BOASHOW Iap, MHOTJA B 3HA-
YUTEIbHOM KoiudecTBe. [1oTpeOiisisi u BbIENsAs ra3000pa3HbIE Bellle-
CTBa, pAaCTCHMS OKa3bIBAIOT OOJIbIIIOE BIMsIHUE HAa aTMochepy. Kucio-
PO HEOOXOAUM JUIsl IbIXaHUS, a YIVICKUCIIBIA Ta3 — JJIsS YIJIEPOIHOTO
IMUTAHUSL pacTeHUM. Bo31yX BO3EHMCTBYET HAa HAa3€MHBIE PACTECHUS U
KaKk Qu3nyueckas cpeaa, ux okpysxatomas. CyIlecTBeHHOE YKOJIoruye-
CKO€ 3HAUYECHUE I PACTEHUM HMEET JBWIKCHUE BO3/lyXa — TOpHU-
30HTAJIbHOE ¥ BEPTUKAIBLHOE MEPEMENICHUE BO3yIITHBIX MACC.

Paboma Ne 10. AGanmayuoHHbIe peaKyuu pacmeHuu
Ha 3a2psi3HeHUe ammMocghepbl MOKCUYHbIMU 2a3amu

Ileny padompl: BBIABUTH aHATOMO-MOP(]OIOTHUECKHUE OCOOEHHO-
CTU Ta304yBCTBUTEIBHBIX M Ta30yCTONYMBBIX PACTEHUN; OTMETHUTH
MOBPEKJICHUSI PACTEHM, BBI3BAaHHBIC MTPOMBIIIICHHBIM 3arpsi3HEHUEM
aTMoc(epsl.

Oo0vexmul ucciedosanuil. pacTeHusl, Pa3INYarOIINeCs] YyBCTBU-
TEJBHOCTHIO U YCTOMUMBOCTHIO K TOKCUYHBIM Ta3aM.

Mamepuanst u 060opyoosanue: repoapHbie 00pa3Lbl, ONPEaCIIN-
TEJIU, CIIPaBOYHAS JINTEPATYpa.

['a304yBCTBUTEIBHOCTh — CKOPOCTh M CTENEHb MPOSIBICHUSA Y
pacTEeHU MAaTOJIOTUYECKOW PEaKIMMU MPU BO3AEUCTBUU Traza. ['azoyc-
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TOMYHMBOCTh — CIIOCOOHOCTH PACTEHUS! MPOTHUBOCTOATH ACHCTBHUIO Ta-
30B, COXpaHsAsl HOPMAJIBHBIA POCT U pasButTue. 110 razoycroiyuBocTu
OTMeUeHO Ooubllnoe pazHooOpa3ue pacteHuil. OHAa 3aBUCHUT OT CO-
CTOSIHUSI ACCUMWIILIMOHHOIO anmnapara U KOPHEBOM CUCTEMBI pacre-
HUM, (a3pl UX pa3BUTUS U BO3pPACTa, MHTEHCUBHOCTH POCTA U 3KOJIO-
ITMYECKOW TMIACTUYHOCTH BHUJOB, 3KOJIOrO-T€OrpapuuecKoro IMpouc-
XOXKIEHUS U TMOJO0XKEHUs B (puioreHernyeckon cucreme. Onpenerne-
HUE Ta30yCTOMYMBOCTH BaXKHO B O3E€JIEHUTEIBLHON MPAKTUKE, OCOOEH-
HO NPU HCHOJIb30BAHMM BEUYHO3EJIECHBIX PACTCHUH, JINCTBA KOTOPBIX
JIOJITO TTOJBEPIKEHA BO3IEHCTBUIO MOBPEXKAAOIINX Ia30B.

Xo0 pabomul

N3yyaoT mo repbapHbIM MatepualiaM BHAOBOE pa3zHooOpasue
pacTEHUM, pa3IUYaIoOIUXC YyBCTBUTEIBHOCThIO U YCTOMYUBOCTBIO K
TOKCUYHBIM Ta3aM. XapaKTEePU3YIOT MX BHENTHUN OOJIUK, BBIACIISIOT
OCHOBHBIE aHATOMO-MOP(OJIOTHYECKHE OCOOCHHOCTH B CBSI3U C ajan-
TAIUSIMU K Ta30BOMY COCTaBy arMoc(epbl (BHICOKOMY YPOBHIO TOK-
CUYHBIX Ta30B). [Ipy 3TOM pyKOBOJCTBYIOTCS IIJIAHOM OIMCAHMSI, TIPHU-
BeJICHHBIM B pabote 1. Pesynbrarsl odopmisitor B Buae Tadm. 1, or-
Meyas MpHU XapaKTEPUCTUKE MECTOOOMTAaHUN CTENEHb 3arpsi3HEHUS
aTMoc(epbl MPOMBIIIJICHHBIMU BBIOPOCAMHU.

OHOBpPEMEHHO OLICHUBAIOT MOBPEXKICHUS PACTECHUM, BHI3BAHHBIC
atMochepHbIMU 3arps3HUTENIMU. OOpalaroT BHUMaHUE Ha PEAKIIUIO
BUJIOB TP OCTPOM M XPOHUUYECKOM BO3JIEHCTBUU T'a3000pa3HBIX TOK-
cukaHTOB. OTMEYAIOT N3MEHEHHUE OKPACKH JIUCTHEB (XJIOPO3, MOKpac-
HEHHE, MoOypeHne, MOOPOH30BEHUE, METANTNYECKHE OJIECTAIINE TIST-
Ha W JIp.), HATMYUEC HEKPO30B — OTMEPIINX yYaCTKOB TKaHH. BrbIjie-
JSFOT TOYEYHbIC, MATHUCTHIE, MEXOKHIIKOBBIC, KPAaeBble U BEPXYIIICU-
HbIC HEKPO3bl. BEISBIICHHBIC MTOBPEKICHNS OTMEUaroT B Ta01. 12.

Tabmanma 12
YpoBens razo- N3menenue Hexpo3sl
YpoBens raso-
OOBEKT | UyBCTBUTEb- . okpacku | Xapakrep |IDlimomans,
YCTOWUYUBOCTH 0
HOCTH JUCTBEB | MOPAKCHUS Yo

HpOBOIUIT XApaKTCPUCTUKY HC MCHCC TPCX I'a309yYBCTBUTCIIBHBIX U
FaBOYCTOﬁqHBBIX BHUI0OB paCTeHHﬁ. I[CJ'I&IOT BBIBO/J O BJIMSHHWHU I'a30BOI'O
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cocTaBa atMoc(epbl Ha aHATOMO-MOP(OJIOTHIECKHE OCOOCHHOCTH pac-
TEHUH, CPAaBHUBAIOT XapaKTep MOBPEKIEHUH OT TOKCHYHBIX T'a30B.

Paboma Ne 11. OnpedeneHue ckopocmu eblOesIeHUs1
Kucniopoda pacmeHuUsiMuU pa3HbiXx U006

Ienv pabomwt. OLICHUTL CKOPOCTH BBIIACICHHS KHCIOpOAa IPH
(hOTOCHHTE3€ Y PAaCTeHHI Pa3HBIX BHJIOB.

Oo0vexmul ucciedo6anuil’. TUCThsI PACTEHUIN Pa3HbIX BUIOB.

Mamepuanwvt u 060pyoosanue:. poOOYHBIE CBEPIIA, CTAKAHIMKH,
0,5%-#t pactBop NaHCOs;, MEIWIHMHCKHE IIMPUIBI C ITAIAHIPOM
10 M, ocBeTHTeNb ¢ Jamiion MomHocThIo 150 BT, cexynmomep.

[losiBieHre M HAKOIUIEHWE KHCJIOpoJaa B aTMocepe CBA3aHO C
KU3HEJEATSIBHOCThIO pacTeHnil. ExkeronHo B pesynbTaTe (POoTOCHH-
Te3a B atMocdepy nocrynaer (0-120 mapa TonH kucinoponaa. OH He-
00XO0AMM JIJisl ABIXaHUS BCEX TeTepoTpodoB — OaKTEpHii, TpHUOOB, KU-
BOTHBIX U YEJIOBEKAa, a TaKXke caMux pacteHuil. CiencTBueM Bhlee-
HUSl PACTCHHUSIMU KUCJIOPOJIA SIBIIAETCS 00pa30BaHUE 030HOBOTO Kpa-
Ha B BEPXHHUX CJIOSIX aTMoc(epbl (Ha BBICOTE OKOJIO 25 KM), KOTOPBIH
3a7iep)KuBaeT Oonbiryro yacte Y d-nyueit (240-290 uMm), ryOUTEIIBHO
JNEUCTBYIOIINX HA BCE XKUBOE. Boijenstonuiicss npu GOTOCUHTE3E KU-
CJIOPOJI HAaKaIlJIMBAETCS Y HA3€MHBIX PaCTEHUN B MEKKJICTHUKAX JIMC-
Ta, a 3aTEM 4epe3 YCTbUUHBbIE IIENW BBIXOAUT B atmocdepy. Ecmu
MEXKJICTHUKU HATOJHEHBI Ta30M, TO TUIOTHOCTh TKaHEH JIMCTa Majia u
OH BCIUIBIBAET HA MOBEPXHOCTh BOABL. Ha 3TOM siBIEHUM OCHOBaH Me-
TOJ ONPEEICHUS CKOPOCTHU BBIJEICHUS KUCIOPOAa MpU (POTOCHUHTESE.

X00 pabomul

[IpoOOYHBIM CBEPIIOM W3 JIUCTA JENAIOT BBICEUKU W UHPUILTPH-
pyroT ux BojJoH, HacklieHHOW CO,. UHQUIBTpUpOBaHHBIE BHICEUKHU
MOMEIIAIOT MO IIECTh ITYK B YEThIPE CTaKaHYMKa C BOJIOW, oOora-
meHHor CO,. OOuH CTaKaHYMK CTAaBSAT B TEMHOTY (KOHTPOJIB), IPY-
rue — Ha paccrosiuuu 20, 40 u 60 cM OT ocBeTUTENIs, BKIIOYAIOT Ce-
KyYHIOMEp. BBICEUKH BCIUIBIBAIOT B Pa3HOE BPEMS B 3aBUCUMOCTH OT
VHTEHCUBHOCTU CBETA B PE3YJbTATE BBITECHEHUS BOJBI U3 MEKKIIET-
HUKOB KHCIIOPOJOM, oOpazyromumcs npu (orocuHTese. Briceukw,
HAXOJAIIUECS B TEMHOTE, HE BCIUIBIBAIOT. MepOor CKOPOCTH BbIJETIC-
HUSI KHACJIOPOJIa SIBJISIETCS BPEMSI, MPOLIEAINIEE C MOMEHTA YCTAHOBKHU
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CTAaKaHYMKOB C BBICEYKAMHU HA CBET 10 BCIuibiBaHUA B HUX 50% BrICE-
yek. Pe3ynbrarsl opopmitsioT B Buae Taou. 13.

Tabmanma 13

OOBbekT Bapuanrt onbita Bpewms 1o BeruisiBanus 50% Briceuek
(MuH)

I[CJ'IaIOT BbIBOA O CKOPOCTH BBIACIICHHUA KUCJIOpPOda PACTCHHUAMU
pa3HbIX BUAOB B 3aBUCUMOCTH OT MHTCHCUBHOCTHU OCBCIIICHMUA.

Bonpocs! 11 00CyKaeHus1

1. I'a30BBIil cOCTaB BO3yXa — MMOCTOSIHHBIN U HEMTOCTOSIHHBIN, €ro
3HAYECHUE JJIs1 PACTCHUMU.

2. Ponp kucimopona B BO3AyXe, €ro MPOUCXOXKACHUE. 3HAYEHUE
pacTeHuil B IUKIIE Kuciaopoja. OmacHOCTh HEAOCTAaTKa KHUCIOpOAa B
atMocdepe.

3. Kucmopoa B mouBe kak IuMuTupyromuii dhakrop. Ilpucmocob-
JIEHUSI PACTEHUM K HEJOCTATKY KUCJIOpPOJa B MOYBE. Y CIIOBUSI aHAdPO-
ouno3a.

4. DKOJIOTUYECKOE 3HAYCHHUE YIJIEKUCIIOrO ra3da Kak KOMIIOHEHTa
Bo3ayxa. lIpenensl ero cogepkanusi, U3MEHEHUE KOHLIIEHTpAUU. 3Ha-
YeHHE pacTeHUM B MPeAOTBPAICHUHA MAPHUKOBOTO (PpdekTa.

5. HenocTosiHHbIE KOMIIOHEHTHI BO3AyXa. MIX cocTaB, MPOUCXOXK-
JNIEHHUE W XapaKTep BIHSHUS HA )KU3HEAEITEIbHOCTh pacTeHH. J{pimMo-
BbIC (MPOMBIIIICHHBIE) Ta3bl.

6. CepHHCTHIH Ta3 (IBYOKHCH CEpPhI), €r0 SKOJIOTMYCCKOE 3HAUCHHE.
Ponb pacrenwii B ountiieHny atMocdepsl (MHIyCTpHaIbHAS SKOIOTHA).

/. 'a304yBCTBUTENIBHOCTh U Ta30yCTOMYMBOCTh pacTeHUil. Buabl
ra3oyCToMunBOCTH. OUZHOIOTO-OMOXUMHUYECKHE MEXaHU3MbI ra30yc-
TOWYHUBOCTH.

8. BausHue Ha ra30yCTOMYHUBOCTh IKOJIOTUUECKUX (PaKTOPOB Cpe-
Ibl. [ pynnel pacTeHUN 1Mo ra30yCTOMYUBOCTH.

Pexomenayemasi iureparypa

1. AnekceeB, B. A. JlecHble 3KOCHUCTEMBI U aTMOC(epHOE 3arpsi3-
nenue / B. A. Anekcees. — JI. : Hayka, 1990. — 198 c.
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2. buoxuMuueckue HMHAUKATOPHI CTPECCOBOTO COCTOSIHUS JApe-
BecHbIX pactenuii / H. E. CymaukoBa u np. — HoBocubupck : Hayka,
1997. - 176 c.

3. UepnennkoBa, T. B. Peakius 1ecHOM pacTUTEILHOCTH HA MPO-
meimuieHHoe 3arpsisaenne /| T. B. UepnenpkoBa. — M. : Hayka,
2002.-191 c.

4. Yupkosa, T.B. Ilytm agantanuu pacTeHUd K TUINOKCUU H
anokcuu / T. B. Uupkosa. — JI. : M3n-Bo JIT'Y, 1988. — 244 c.

Tema 5. No4yBa KakK akonorn4yeckuu cpaktop

[TouBa — BaxkHEillllee MPUPOJHOE TEJIO, KOTOPOE SIBISAETCS CyO-
CTpaToM Jisi OOJIBIIMHCTBA HA3€MHBIX U BOJHBIX pacTeHUH, oOecre-
YMBaeT MX HEOOXOJMMBIMH MHUHEPAIbHBIMU 3JIEMEHTaMU U BOJIOM.
Bo Bcex Tumnax modB HauOOJbIIEE HKOJIOTUYECKOE 3HAUEHHUE JJI pac-
TEHUWA WMEKT BOJHBIM, BO3AYIIHBIN, TEIUIOBOM U COJIEBOM PEXKUMBI.
BaxHenmyMu XapakTEepUCTUKAMU TOYB SBIISIIOTCA TPaHYJIOMETPH-
YECKHUI COCTaB, COAEPHKAHUE OPraHUYECKUX BEIIECTB U MUHEPATbHBIX
9JIEMEHTOB, PeakIus moyseHHoro pactBopa (pH), skuBoe HaceneHue
noyBbl U Jp. [louBeHHBIE (haKTOPHI TECHO B3aUMOCBS3aHBI U OKa3bl-
BAaIOT KOMIUIEKCHOE BJIMSHHUE HAa pAcTEHUs] U UX coodiiecTBa. B cBoro
ouepellb, PACTUTEIBHOCTH SBISACTCS BEAYIIUM (haKTOPOM MOUYBOOOpa-
30BaTEJIBLHOTO MPOILIECCa.

Paboma Ne 12. Qkonoaudeckue 2pynnbl pacmeHuu
Mo OMHOWEHUIO K MO4Y8€HHbIM yCJ1I08USIM

Ilenv padompl: BBIIBUTH aHATOMO-MOpP(]OIOTHUEeCcKue 0COOEHHO-
CTU PACTCHUH B CBSI3U C UX AJANTAIUIMU K IOYBEHHBIM YCIOBUSIM.

Oovexkmbl uccnedoganuii: PACTEHUS PA3ZHBIX SKOJOTHYECKUX
TPYIIIL.

Mamepuanvt u 060opyodosanue’. repdoapHble 00pa3Lbl; ONPEACIIH-
TEJIU, CIIPaBOYHAS JINTEpATypa.

Pa3Hoo0Opa3ue nouBeHHbIX (PAKTOPOB OOYCIIOBIMBAET BBIJICIICHUE
IKOJIOTHYECKUX TPYII PACTCHHUH MO OTHOIICHUIO K KXKIOMY M3 HHX.
[To OTHOIIICHHUIO K KHUCIIOTHOCTH IOYBBI PAa3InYaroT ayudoguivt (OT
aaT. acidus — KUCIblii) — pacTeHUs, MPEAMOYUTAIONINE KUCIIBIC IIOYBHI
¢ HeOompmuM 3HaueHueM pH, 6azugurvr (oT rped. basis — ocHoBa-
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HHUE) — pacTeHUs, OOUTAIONTUE Ha MIEIOYHBIX TT0UBAX, HEUMpo@puivl —
pacTeHus, MPOU3PACTAIOIINE HA TMOYBAX C HEUTPAIBHOW PEAKIIUEH.
[lo oTHOIEHHIO K OOIIEMy OOTaTCTBY IMOYBHI HEOOXOJUMBIMH dJie-
MEHTaMH BBIACISIOT 9ympoghnvie (WU 36mpoghusie) pacTeHus, pac-
IPOCTPAHECHHBIC MPEUMYIIICCTBEHHO Ha IUIOAOPOIHBIX TOYBAX, O.JU-
20mpoghHvie — pacTeHUS, TOBOJLCTBYIOIIMECS HEOOIbIIUM KOJIUYECT-
BOM TIUTATENIBHBIX BEIIECTB, Me30MpPOGhHble — IPOMEKYTOUHAS TPYTI-
na BUJ0B. [lo OTHOIIEHUIO K COMEPIKAHUIO KaJIbIIMs B TIOYBAX pa3iiu-
4aloT Kanibyehuivl — pacTeHUsI KapOOHATHBIX MOYB, CoAep Kamux 00-
nee 3% kapOOHATOB; KaibyedoObl — PACTCHUS, U30ETAIIUe TTOYB C
OOJBIINM COJEPIKAHUEM HU3BECTU; KAIbYUL-NOCMOSHHble — PACTEHUS,
HYXKJIAIOIMecs JJIi HOPMaJIbHOTO DPa3BUTHS B OOTaThiX H3BECTHIO
cyoctparax. [Io OTHOIIEHUIO K 3aCOJICHUIO MOYB BBIJCISIOT 2ani0o@u-
mot (oT Tped. hals — conp) — pactenus, mpucrocoOUBIIMECS K BBICO-
KOMY COJCpP)KaHHUIO COJIeH, enukogumel — PACTCHUs, HE HUMEIOIIHE
MIPUCIIOCOOJICHUM K 3aCOJICHUIO, nCegio2aiogumsl — pacTeHUs, Mpo-
U3pacTalolMe Ha 3aCOJIEHHOM MouBe M M30erarouue 3acojeHust Oa-
rojaps o4eHb riayOokoi KopHeBou cucteme. [lo OTHOIIEHUIO K CIie-
U(QUYSCKUM CyOCTpaTaM pas3linyaroT ncammogumol (OT Tped. psam-
MOS — MECOK) — pacTeHMS, POU3PACTAIONINE Ha IMeCKaX, Iumogpumol
(ot rpeu. lithos — kamenp) — pacteHus, oOHMTAOIIME HA KaMHSX, CKa-
JaX, KAMEHHUCTBIX OCBITISX U JIp.

X00 pabomut

N3yuaroT BUI0BOE pazHOOOpa3ue pacTeHUM pa3HBIX DKOJIOTHYE-
CKHUX TPYIII [0 OTOIIEHHUIO K TOYBEHHBIM YCIIOBUSIM, UCIIONB3YSI Tep-
OapHble MaTepualbl. XapakKTepPU3YIOT UX BHEIIHUM OOJIUK, BBIICIISIIOT
OCHOBHBIE aHATOMO-MOP(OJIOTHYECKHE OCOOEHHOCTH B CBSI3U C ajan-
TalUSIMUA K HEJAOCTAaTKY U U30BITKY OTACIbHBIX 3JIEMEHTOB MUHEPAIh-
HOT'O TIUTAHUS, KUCIOTHOCTU U 3aCOJIEHHOCTH MOYBbI. OTMEUaIOT crie-
U(PUKY pPACTCHHUH, MTPOU3PACTAIOIIMX Ha Pa3HbIX MouyBax (IJI0A0POI-
HBIX ¥ HETUIOJIOPOJHBIX; C BBICOKUM M HU3KHUM COJIEPKAHUEM KaJlbIIUsI
U JIp.). XapaKTepU3yIOT PACTCHHSI ICaMMOMHTHI, TUTOPUTHI U TIPOU3-
pacraromue Ha TophsHuKax. [Ipu 3TOM PYKOBOACTBYIOTCS ILJIAHOM
OMUCaHMs, TPUBEACHHBIM B pabote 1. Pe3yiabTarsl 0hOpMIISIOT B BUJIE
Tabn. 1, oTMeuast mpu XapakTEPUCTUKE MECTOOOUTAaHUN OCOOEHHOCTH
ITOYBEHHBIX YCIIOBUM.
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[IpoBOIAT XapaKTEPUCTUKY HE MEHEE TPEX BHUJIOB PACTCHUN H3
KaXJ0M AKOJIOTMYECKOUM IPYMIIbI 110 OTHOIICHHUIO K BHIOPAHHOMY T0OY-
BeHHOMY (akTopy. JlemaroT BBIBO O BJIMSHUW MOYBEHHBIX YCJIOBHUH
Ha aHATOMO-MOP(OJIOTHUUECKHE OCOOEHHOCTH PACTEHUM.

Paboma Ne 13. BnusiHue ycriogul MUHepasibHO20 numaHus
Ha HakKorJieHuUe 30J/IbHbIX 3JIEMEHMO8 8 pacmeHusiX

Ilenv pabomot. BHISIBUTH BIMSHUE YCIOBUM MUHEPAIBLHOIO MTUTA-
HUSI HAa HAKOTUJICHUE 30JIbHBIX 2JIEMEHTOB B PACTEHUSX.

Oo0vexmul uccnedosanuii: pacTeHus, BoIPallICHHbIE B PA3JIUYHBIX
YCJIOBUSIX MUHEPAIHHOTO TUTAHUA.

Mamepuanwvt u 060pyooeanue’ TUTIIN, TUTEIIbHBIC UL, CIIUP-
TOBKa, CTYIKa, DJICKTPOHHBIC BeChl, My(esbHas TMe4b, YKCHUKATOP,
CKaJIbIIEJIb, MpenapoBalIbHbIC UTJIbI, ATUIOBBIM criupT, 10%-i1 pacTBOp
NH4NO; B kanenpHUIIE, STIEKTPOTUINTKA, CIINIKH.

[Ipu cxxuranuu pacTUTENILHOrO MaTepuaia yriepos, a30T U BOJI0-
POJI YIIETYYMBAIOTCS B BUJIC YIJICKHUCIIOTO ra3a, BOALI M MOJICKYJISIPHO-
ro azora. OCTarOMMKCS NOCIE CKUTAHUSI HEJIETYYUd OCTATOK COJIEp-
KUT DJIEMEHTHI, Ha3bIBa€MbI€ 30JIbHBIMU. X conepkaHue B pacTeHU-
SIX 3aBUCHT OT IUJIOJIOPOJIMS TIOYBBI, YCIOBUM MUHEPATHHOTO IMUTAHUS.
Kak nmpaBwiio, yem Ooraue mouyBa W CyIlie€ KJIUMaT, TEM BBIIIE COJEp-
’KaHue 30716l B pacTeHud. Hanbonee Ooratbl MUHEpaIbHBIMU AJIEMEH-
TaMHU JIUCThS, Y KOTOPBIX 30J1a MOXET COCTaBJIAThH OT 2 10 15% ot cy-
Xor Maccel. MuHuManbHoe cozepxkanue 30ibl (0,4—-1%) comepkutcs
B CTBOJIaX JPEBECHBIX PACTECHUM.

X00 pabomul

PactutenpHbIid MaTepuan U3MEIbYAOT, PACTUPAIOT B CTYNKE, IO-
MEIIAOT B MPEIBAPUTENBHO MPOKAIEHHBIA TUI€JIb C U3BECTHOM Mac-
coii u B3BemmBarT ¢ TouHOCTRIO A0 0,01 r. HaBecka momkHa cocras-
asate 0,5-1 r. JlanpHeilmue onepanuy Mo CXKUTAHUIO PACTUTEIHLHOTO
MaTtepuaia mpoBOAST Mo TAroi. B turens nodasistor 1-2 M cnupta
u nojpxuraroT. Ilocie mpekpaiiieHus ropeHusi TOBTOPSIIOT ATy onepa-
IIMIO €Ill€ pa3. 3aKaHYMBAIOT 030JieHHe B MydenbHol neuu. [lonHoTy
CKUTAHUSI POBEPSIIOT MO OTCYTCTBUIO B 30JI€ HECTOPEBIIMX YaCTHUII U
yrist. [lepemeniuBaior 30y JBYyMsI TPENapOBAIIBHBIMU HUTJIAMU WM
KyCOUYKaMHU MPOBOJIOKU. Eciu mocne npogoKUTENBHOTO NpOKaIuBa-
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HUS HE MPOUCXOJUT IMOJHOTO CTOPAaHMs, TUTEIb OXJAXKIAIOT, 100aB-
JISIFOT HECKOJIBKO Karlelib CIUpPTa U MEePEeMENINBaIOT MpernapoBaibHbI-
Mu urnamu. llocne ucnapeHusi cnvpTa BHOCST HECKOJBKO Karlelb
10%-ro pactBopa NH4NO3, ocTOpokHO HarpeBarOT Ha JICKTPOILIUT-
K€ JI0 BbIMapuBaHUsl BOJbI. [IpoaoiKaroT MpoKaJIMBaHUE MPU BBICO-
KOW TemmepaTtype B MydenbHoM neun. HutpaTt amMmmoHus npu Harpe-
BaHUM TMOJHOCTBIO pasyiaraercsi 10 ra3o00pa3HbIX MPOIYKTOB, OCBO-
OOKAOIIMIICS TTPU ATOM KUCIOPOJ YCUIIUBAET 030JICHUE.

Ta6nuna 14
YcnoBus Mu- Macca (1)
Conepxanue
OOBeKT | HEPAITHHOTO Opran CBIPOTO 0
30me1 | 301161 (%)
U TAHHSI MaTepuaia

[Io OKOHYaHUU O30JIEHUS TUTJIM NEPEHOCAT B DKCUKATOP, 3aKPbI-
BAIOT UX KPBIIIKAMH, YTOOBI JBUKEHUE BO3/[yXa HE BHI3BIBAJIO BBIY-
BaHUs 30Jbl. [locie MmonmHOro oXJjakACHHs! TUIJIM B3BEIIMBAIOT U pac-
CUUTBIBAIOT COJIEP>KAaHKE 30JIbI B UCCIIEAYEMOM MaTepuaiie o hopmysie:

x =2.100%,
b

rjae x — coaepkanue 30161 (%), a — macca 30ibI (1), b — Macca cbIporo
matepuaina (T).

Pesynbrarsl paboThl IPEeACTaBISAIOT B BUAC Tabnuisl 14 u rpadu-
4ecKd. B BBIBOJIC OOBSICHSIOT MPUYMHBI HEOJMHAKOBOI'O COACPIKAHUS
30JIbHBIX AJICMEHTOB Y PACTCHUH, BBIPANEHHBIX B PAa3JIMYHBIX YCIIOBH-
SIX MUHEPAJILHOTO TTUTAHUS.

Paboma Ne 14. OnpedesieHue cosieycmolivyueocmu
pacmeHuli no Kosiuyecmey asibbyMuHoe8 8 IUCmbsX

Ileny pabomwi. BBIIBUTH COJICYCTOMYMBOCTH Pa3HbIX BHUJIOB U
COPTOB KYJIbTYPHBIX PACTCHUH.

Oovexkmbl ucciedo6anuil. BUJIbI U COpTa KyJIbTYPHBIX PACTCHUH,
pa3nruyarommecs Mo cojaeyCTOMUUBOCTH.

Mamepuanst u oo6opyoosanue: cyxou (NH;),SO,4, crynku ¢ mec-
THKaMH, Koibouku Ha 50 MII, BOPOHKH C (UIBTPOM, IEHTpH)YTA,
JIEKTPOHHBIE Bechl, muneTku Ha 10 My, rpagyupoBaHHBIE UEHTPH-
(Gy>KHBIE IPOOUPKHU.
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3acoJieHHe — OJTHO U3 IKCTPEMAJIbHBIX YCIOBUWA OOUTaHUS pacTe-
HuM. [log coeyCcTOMUYMBOCTBIO BUA WM COPTa IMTOHUMAKOT TOT IIpe-
JIeJl 3aCOJICHUS, MPU KOTOPOM PACTEHHUS €Ie CIIOCOOHBI MOJTHOCTHIO
3aBEPIINTh OHTOI€HETUYECKUU IHUKJ PA3BUTHS M BOCIHPOU3BECTHU
BCXOXKHE CEMEHA, a BBIIIE KOTOPOr0 pacTeHUs THOHYT paHbIIE 3aBEp-
IIIEHUSI [TUKJIa OHTOTeHe3a MM 00pa3yloT HEBCXOKHE CeMEeHa C HeJo-
pa3BUTBIM 3apojibiieM. C arpOHOMUYECKHUX MO3MIUNA COJEYCTOWYH-
BOCTb PAaCCMATPUBAKOT KAK CHUKEHUE NPOAYKTUBHOCTHM COpPTA WU
BHUJIa IPY KOHKPETHOM YPOBHE 3aCOJICHUA 110 CPABHEHUIO C €r0 Ypo-
KAUHOCTBIO 0€3 3acoseHus. MHauBuayanbHas peakiys Ha BO3JICUCT-
BUE€ 3aCOJICHUS TIPOSIBISETCA B U3MEHECHUU METa0o0JIM3Ma pacTeHUsl, B
TOM 4YHCiIe O0eKOBOro oomMeHa. Bricokoe cojiepkaHue BOJIOPACTBOPH-
MBIX OCJIKOB — allbOyMHHOB — B JIUCThSIX PACTEHUM SIBJISETCS MOKa3a-
TEJIEM ITOBBIIIIEHHOW COJIEYCTOMYUBOCTH PACTEHUM.

Xo00 pabomut

HaBecky JmcTheB McceTyeMbIXx pacTeHuit (2 r) pactuparor ¢ 10
MJI BOJIbI, BBITSDKKY OUHIIAIOT OT B3BECEH IEHTPU(PYTHPOBAHUEM HIIH
¢unbTpoBaHWEeM. 3aTeM 5 MJI BBITSDKKH BHOCST B TpaJyHpPOBAHHYIO
HEHTPpUPYKHYIO TPOOUPKY U JOOABISIOT B HEE CyXOW CEPHOKHCIIBIN
aMMOHHUH JT0 TOJIHOTO HackimeHus (mpumepHo 15 r). Uepes 15 mun
MIOCJIC PACTBOPEHHUS COJIM BBINABIINE B BHUJE T'elsl allbOyMUHBI IICH-
tpudyrupyrot 3 MmuH npu 4000-5000 06/MUH U YyUUTBIBAIOT 00BEM-
Hoe (10 AeNIeHUsAM HPOOMPKH) KOJIMYECTBO albOyMUHOB. Pe3ysibTaThl
3alMChIBAIOT B BUe Ta0i. 15.

Tabmauma 15
Coxaepxxanue a1b0yMUHOB BriBo1BI
OO0BeEKT Acp y N a
(m1) 0 COJICYCTOWYMBOCTH

JlenaroT BBIBOJ O COJIEYCTOMYMBOCTH HMCCIIENOBAHHBIX BUJIOB H
COPTOB KyJbTYPHBIX PACTECHUM.

Bomnpocs! auist 00CyxaeHus1

1. Poib MOYBBI KaK IKOJIOTHYECKOTO (paKkTopa B )KU3HU PAaCTECHUH.
DKOJIOTUYECKOE 3HAYEHHUE TPAHYJIOMETPHUUYECKOIO COCTaBa, BOIHOTO,
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TEIUIOBOTO M BO3AYIIHOTO PEKHUMOB MOYBBI. YYacTHE PACTCHHUH B
OYBOOOPA30BAHUM.

2. MeToapl M3y4YeHUs BIUSHUSA MOYBEHHBIX (PAKTOPOB Ha pacTe-
HUS B €CTECTBEHHBIX U MOJIEIBHBIX YCIOBUSX. BblsBieHue ¢usnosno-
TUYECKON POJIM 3JIEMEHTOB MUHEPAIBLHOTO MUTAHUS MIPU OpPraHU3aIuu
DKOJIOTUYECKUX UCCIICTOBAHUM.

3. DKOJIOTHYECKOE 3HAYCHHUE JIEMEHTOB MUHEPAIBLHOTO MTUTAHUA.
Makpo- U MUKpPO3JIEeMEHThI, UX 3HaueHue. Onauro-, Me30- U IyTpod-
HBIE BUJIBI.

4. I'panuusl pH 11t OTAEIbHBIX BUAOB. [ pynmnbl pacTeHUil 1Mo oT-
HOIICHUIO K KUCJIOTHOCTU MOYBbI. THAMKATOPHI KUCIOTHOCTHU ITOYBHI,
MX OTHOCUTEIIBHOCTH. [IpAMO€e 1 KOCBEHHOE BIMSAHUE KHUCIOTHOCTH HA
pacTeHusl.

5. DKOJIOTUYECKOE 3HAYEHUE COJIEPkKAHUSI KaldblUsl B TIOYBE.
['pynmbl pacTeHUI MO OTHOLIEHHIO K COJCPKAHUIO KaJIbLHS B MOYBE.
Ponb m3BecTKOBaHUS. DKOJIOTHSI PACTEHUU MEJIOBBIX CKJIOHOB M 00-
HAKCHUMU.

6. DKONOrnYecKoe 3HaUYCHHE JOCTYMHOTO a30Ta MOYBLI. ['pymmbl
pPacTEHU IO OTHOIICHUIO K a30Ty: HUTPOPuiIbl 1 HUTPOHoObl. OOIH-
raTHbIC U (PaKyJIbTaTUBHBIE HUTPOQPUIIBI.

/. DKOJIOTMYECKOE 3HAYEHUE 3aCOJICHUSI TOYBBI JIJII PACTEHHIA.
Knaccudukamum pacTeHnil Mo OTHOIIIEHUIO K 3aCOJICHHIO mouBkl. Ha-
pYUIECHUS Y pacTeHU pu 3aconeHnu. CoJieyCTOMYUBOCTb.

8. Dkonornyecknue OCOOCHHOCTH IMCaMMOGUTOB U JUTO(UTOB.
XapakTepuCTUKa PaCTEHU, MPOU3PACTAIOIINX HA TOpde.

Pexomenayemas iureparypa

1. IInonopoayre moYB U CEIbCKOXO3SMCTBEHHBIE PACTEHUS: IKOJIO-
rudyeckue acrektsl / B. ®@. Baaskos, T. B. Jlenncosa, K. III. Kazees,
C. U. Konecuukos, P. B. Ky3nenos. — PocroB u//]: WU3n-Bo IODY,
2010.-416 c.

2. NoopoBonbckuii, I'. B. Ponp mouBel B (opMUpOBAaHUHM H CO-
xpaHneHnn OwopaszHooOpasus / I'. B. JloopoBonsckuii, H. 0. Uep-
HOB. — M. ! ToBapuiectBo HayuHbix u3ganuit KMK, 2011. — 273 c.

3. 3srunnes, . I’ buosnorus IIOYB / 1. T'. 3BAruHues,
. I1. badorena, I'. M. 3enoBa. — M. : U3x-80 MI'Y, 2005. — 445 c.
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4, nbuH, B. b. MUKpO3IE€MEHTBI U TSKEIbIE METAJUIBl B TIOYBAX
u pacternsix HoBocubupckoit oomactu / B. b. Mmeun, A. U. Ceico. —
Hosocubupck, 2001. — 229 c.

5. CTpykTypHO-(YHKIIMOHAIbHAS POJIb IOYB M TOYBEHHON OMOTHI
B 6uocdepe / otB. pen. I'. B. Jlo6poBonbckuii. — M. : Hayka, 2003. —
364 c.

Tema 6. BUoTn4yeckmne akonornyeckme pakTopsl

buotnueckre GakTopbl — COBOKYITHOCTh BIIMSHUM OJTHUX OpPraHM3-
MOB Ha Jpyrue. VX neficTBue Ha pacTeHHE MOXKET OBITh TPSMBIM (Me-
XaHUYECKUM U (PU3HOJIOTMYSCKAM) U KOCBCHHBIM (TpaHCAOMOTHYCCKUM
U TPaHCOMOTHUYECKUM). B Kiaccudukamyyi B3aUMOOTHOIICHHHA Opra-
HU3MOB TI0 JICHCTBHIO Ha KHU3HECIIOCOOHOCTh MAapTHEPOB («OHOIOTHYC-
ckoMy 3(h(heKTy») BBIIEISIOT CIIEAYIONINE THITBL: Mymyaiuzm (B3auMo-
TIOJIE3HBIC OTHOIICHUS), anmaconuzm (TOJIE3HO-BPEIHBIC OTHOIICHWS),
kommencaauzm  (NOJC3HO-HEHTPAIbHBIC OTHOIICHUS), KOHKYDEHYUs.
(B3aMMOBpETHBIC OTHOIICHUS), ameHcanusm (BpeIHO-HEHTpaIbHBIC OT-
HOIICHU) U Heumpanuzm (0e3pa3nyHble OTHOIICHUS). brortnueckue
(baKTOpHI CYNICCTBEHHO BIMSAIOT Ha JKU3HEACATCIILHOCTh PACTCHHH H
(YHKIIMOHUPOBAHHUE PACTUTEIILHBIX COOOIIECTB.

Paboma Ne 15. AGanmayuoHHbIe ocob6eHHOCcCmu pacmeHuu
8 cesi3u ¢ buomuyeckumu e3aumodeucmeusimu

Ilenv padompl: BBIIBUTH aHATOMO-MOP(]OIOTHUECKHUE OCOOEHHO-
CTH PACTEHUH B CBSI3U C X aJlalTalldsIMU K OMOTUUYECKUM B3aUMO/IEH-
CTBHUSIM.

Oovexkmbl uccnedosanuil. PACTCHUA-NIAPA3UTHI U TOIyNapa3v-
ThI, JINAHBI, STTUDUTBHI.

Mamepuanst u o6opyoosanue: repoapHabie 00pasiibl, ONPeaAeIIn-
TeJY, CIIpaBOYHAs JTUTEpaTypa.

Pa3zHooOpa3ue OMOTUYECKUX B3aMMOCBS3EH TO3BOJISIET BBISIBUTH
pa3IUYHbIE aHATOMO-MOP(OJIOTHIECKUE aTaNTaIllii PACTEHUN B CBSI3U
C 0COOEHHOCTAMM MX 00Opasa Xu3HW. [lapasumuzm W nomynapasu-
mu3m — BapUAHTBI IPSAMBIX (PU3HOJIOTHYECKUX OTHOIICHUH MEXITYy Op-
raHU3MaMHu Pa3HbIX TPODHUUECKUX YPOBHEH, MPU KOTOPBIX aBTOTPOd-
HBIM XO3SMH BCETJ]a yrHeTaeTcs. PacTeHus-napa3uThl MOJTHOCTHIO yT-
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paYMBaIOT CIOCOOHOCTh K (POTOCUHTE3Y, MOIYNapa3uThl COXPAHSIOT
3€JICHbIE JIUCThSI, HO 3aMEHSIOT TOYBEHHOE MUTAHUE Napa3uTUUECKUM.
Jluaner n snugumer peanusyroT 0coObIi BApUAHT KOHTAKTHBIX OTHO-
HIEHUN — TOMMMYECKHUE, TPU KOTOPBIX OJHU OPTraHU3MbI MOCEJSIIOTCS Ha
JIPYTUX U MPU 3TOM HE UCIOJIB3YIOT PACTEHHUE-OMOPY KAK MCTOUYHHK
nui. OIHAKO BIMSHUE JIMaH U SMU(PUTOB Ha UCTIOJIB3yEMbIC B Kaue-
CTBE OIOPHI PACTEHUSI MOXKET OBITh BECbMa CYIIIECTBEHHBIM.

Xo00 pabomut

N3yuarT o repOapHbIM MaTepuaiaM BUI0BOE pa3HOOOpa3ue mna-
Pa3UTUYECKUX, MOTYNapa3uTUYECKUX, JIMAHOBUAHBIX U AMU(PUTHBIX
pacTeHni. XapaKTepU3yIOT UX BHEIIHUM OOJIUK, BBIICIISIIOT OCHOBHBIE
aHATOMO-MOP(}OJOTHIECKHE OCOOCHHOCTH B CBS3U C aJalTalllsIMA K
B3aUMOJICHCTBUIM MEXKIy opraHu3mamu. [Ipu 3ToM pyKOBOJACTBYIOT-
Csl IUIAHOM OIUCaHUs, TPUBEICHHBIM B padoTe 1. Pe3ynpTarsl opopm-
JS10T B BUaE Tabi. 1, ormedast Bo BTOpoit rpade xapakTep Ouotuye-
CKUX B3aUMOJEUCTBUI.

[IpoBOAAT XapaKTEPUCTUKY HE MEHEE TPEX BUIOB PACTCHHM IS
KaKJI0M 13 BBIOpaHHBIX opM OMOTUYECKUX B3auMojeiicTBuid. Jlena-
IOT BBIBOJ 00 WX BIMSHHUHU Ha aHATOMO-MOP(dOoJorudeckue ocoOeHHO-
CTH PACTCHUM.

Paboma Ne 16. OnpedeneHue napamMmempos
MUKoOpu3006pa30eaHus y pacmeHull
pa3Holi eudoeol npuHaldnexxHocmu

Ilenv pabomer: BHISIBUTH OCOOCHHOCTH MUKOPHU3000pa30BaHUs Y
pacTEHU pa3HOM BUAOBOW MPUHAIJICKHOCTH.

Oovexkmbl uccnedosanuil. NOA3EMHbBIE OPTaHbl SKTO- U SHIOMU-
KOTPO(HBIX PACTCHUI.

Mamepuansr u 0d6opyoosanue. npoOUPKH, CKaIbIEIb, IpeHapo-
BaJIbHBIE UTJIbI, BOJgHAs Oanst, 15%-it pactBop KOH, pactBop anwnu-
HoBOrO cuHero B 40%-it MoyouHo# kuciore (npwioxkenue B), dap-
(dbopoBbIE YalllKH, MUHIIET, TUIETKA, MUKPOCKOII, MPEAMETHBIC U T0-
KPOBHBIE CTEKJIa, PUIBTPOBANIbHASL OyMara, MapJis.

MukocumouoTpodus (IUTaHUE C MTOMOINBIO TPUOOB) CPEIN BHIC-
IIUX PACTEHUI pacnpoCTpaHeHa HAMHOTO IIUPE, YEM JIPyTHUe CUMOUNO-
TUYECKHE accomuanuu. Mukopusza oOHapykeHa y pacTEHUU pa3HBIX
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KU3HEHHBIX ()OPM U SKOJOTHUECKUX TPYIII, MOYTH BO BCEX MPHUPO/I-
HBIX 30HaX, TOPHBIX MOSICAX W THUMNAX HA3€MHOW PaCTUTEIbHOCTH.
B3auMOOTHOIIIEHUST MEXKIy pacCTEHUEM M TPUOHBIM KOMIIOHEHTHOM B
OOJIBIIMHCTBE CIy4aeB Pa3HOCTOPOHHHE W B3aMMOBBITOJHBIE. PacTe-
HUE oOecnieunBaeT rpud co3aaBaeMbIMU MPU (POTOCHUHTE3E YTIIEBOIa-
MH, & TOT COAEUCTBYET MUHEPAIIbHOMY ITUTAHUIO pacTeHus. Mukopu-
3a HauOoJIee XOPOILIO PA3BUBACTCA B TEIUIBIX YCIOBUAX MPU YMEPEH-
HOM YBJI&KHCHUU B COYETAHMM C XOopolien aspanued. CTeneHp ee
pa3BUTHs 3aBUCUT OT BHJA PACTEHUSA, €r0 OHTOTE€HETHYECKOTO CO-
CTOSIHUS U YCJIIOBUU IIPOU3PACTAHUS.

Xo0 paoomul

HanuBaror B OGosbinryto mpobupky 8-10 mun 15%-ro pactBopa
KOH u nomemniaroT B HEE XOpOIIO OTMBITHIE B BOJE KOPHHU UCCIIEIye-
MbIX pacteHui. [IpoOupky moMmemaroT Ha KUISIYI0 BOJSAHYIO OaHIO
Ha 2 4, oABepras KOpHHM ropsiueid mMameparuu. [locie 3Toro kKopHH
U3BJICKAIOT U3 TTPOOUPKH, OTMBIBAIOT BOJOM OT IIEIOYM M OKpaIluBa-
I0T QHWJWHOBBIM CHHUM B MOJIOYHOHM KucjoTe B TedeHue 30 MUH.
KopHm akkypaTHO OTMBIBAIOT, pa3pe3ar0T Ha KyCOUKH 1Mo 1 ¢cM u To-
TOBSIT JIaBjieHbIe mpenapaThl. [[o1 MUKPOCKOIIOM TIpY MajioM, a 3aTeM
OOJIBIIIOM YBEIUYCHUU MPOBOMAST KAYECTBEHHYIO OIICHKY MHKOPH30-
oOpa3oBaHMs. XapaKTEPU3YIOT OCOOCHHOCTH JTOKAIM3AIMH MUKOCHM-
OMOHTAa B TKAaHSAX M KJIETKaX IOA3EMHBIX OPraHOB, €r0 CTPYKTYpPY
(puc. 3). 3apHCOBBIBAIOT BHEIITHUI Bl MUKOCUMOHNOHTA B KOPHSX.

O1eHnBaOT 00MINE MUKOCUMOMOTA 1O MSTHOAILHON CHCTEME
B HECKOJIbKMX ToJisix 3peHus (He menee 10). PaccuumthiBaroT cpen-
HIOIO CTENIEHbh MUKOTPO(GHOCTH PAaCTCHUHN pa3HBIX BUIIOB. Pe3ynbTarhl
oopmIIIOT B BUAC Tadd. 16.

Tabmanma 16
KadecTBeHHast XxapaKTepPHCTHKA CreneHb MUKOTPO(OHOCTH
OOBekT
MHUKOCUMOHMOHTA (6anI)
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Puc. 3. Jlokanuzayus muxocumbuonma:
a — skmomukopusa (2ughvl onremaiom nogepxHOCMsb KOPH3L);
0, 8 — aHOomukopu3za: 1 — kiybok eugh 6 knemxke; 2 — eugpa, nemagrowas
no KiemKkam;, 3 — KOMMYHUKAYUOHHAS 2Uua, NPOHUKAIOWAs 8 KILemK) U3 no4gul

JlenaroT BBIBOJ O XapakTepe U CTETEHU Pa3BUTHUS MUKOCUMOUOH-
Ta B ITIOJ3EMHBIX OPraHax paCTEHUM pa3HbIX BUIOB.

Paboma Ne 17. OyeHka pe3ysibmamoe uccriedoeaHuu
ro 3Kosio2uu pacmeHuli Mmemodamu
MameMamu4ecKol cmamucmuku

Ilenv pabomwr. 0CBOUTH METOJIbI CTATUCTUYECKON 00pabOTKHU pe-
3yJIbTATOB UCCIIEIOBAHUM I10 SKOJIOTHHU PACTCHUMU.

Oo0vekmol ucciedo6anuil. MacCUBbl SKCIIEPUMEHTAIBHBIX JIaH-
HBIX, OJIYYE€HHbIC MPU MPOBEACHNUU IKOJIOTUUECKUX IKCIIEPUMEHTOB.

Mamepuanvt u o0060pyoosanue. TIEPCOHATBHBIE KOMIBIOTEPHI,
IpPOrpaMMbl IS MPOBEACHHUS cTaTHcTHYeckoro aHaiamsa (Microsoft
Excel, Statistica).

[IpruMeHeHre METOJ0B MaTEMAaTHUYECKOW CTATUCTHUKU SIBISETCS
HEOOXOUMBIM B COBPEMEHHBIX HCCIEIOBAHUAX IO AKOJOTUM pacTe-
HUM. VX HCHoNb30BaHUE IO3BOJISIET OOBEKTUBHO OlICHHUBATh IMOJIY-
YEHHBIE PE3yJbTaThl, XapaKTepHU30BaTh Pa3HOOOPA3HbIEC CBA3U U 3aBU-
CUMOCTH MEXJy HUMH. [loHMMaHVEe U ydeT CTaTUCTHYECKHX 3aKOHO-
MEpPHOCTEN MOMOTaeT JKOJIOTY COCTaBUTh METOJUYECKH OOOCHOBAH-
HBIH TIJIaH OTBITOB U MIPABUJILHO UX MPOBeCTH. DPGHEKTUBHOCTH MaTe-
MAaTHYECKUX METOJIOB B AKOJIOTUM PACTEHHH CYIIECTBEHHO MOBBIIIA-
€TCs MPU KOMIBIOTEPHON 00pabOTKE pe3yabTaTOB C UCHOJIb30BAHUEM
COBPEMEHHOTO MPOTPAMMHOTO 00ECTICUCHHUS.
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Xo0 paoomut

Pe3ynbratel HccieoBaHu OOBIYHO BBIPAXKAIOT KOJIMYECCTBEHHBI-
MU JTaHHBIMH. [IOBTOpHBIE aHATN3bl WJIM aHATN3bl HECKOJIBKUX Mapall-
JICNIBHBIX 00Pa3I0B JAIOT P/ TAKUX BETUYHH — BBIOOPKY, COCTOSIIIYIO
U3 OTACNIBHBIX BapuaHT. JJI1 XapaKTepUCTUKH HE OTISIbHBIX 00pa3-
IIOB, a BCEW BBIOOPKH B IIEJIOM OMNPEACIAIOT CPEIHIO apudmeTrnye-
CKYIO BEJIMUYMHY 1O opmyIie:

M-V
n

rae M — cpenHsas apupmeTndeckas; Y V— cymMMa BapHaHT BBIOODKH,

N — YUCJIO BapUAHT.

OcHOBHOM TOKa3aTedb pa3HOoOOpa3usi BapuaHT B BHIOOpKE —
cCpellHee KBaJpaTU4ecKoe OTKIOHeHHE. Ero Mcronb3yroT B KayecTBe
CaMOCTOSITEJILHOTO TIOKA3aTelNisi U OCHOBBI JJIsi 00pa3oBaHUsS APYTHX
nokaszareseil — ko puiimeHTa Bapualuy, OImO0OK penpe3eHTaTHBHO-
CTH, KO3(PPULIHUEHTOB KOPPEJSIIUU U PETPECCUH, DJIEMEHTOB JUCIIEp-
CHOHHOTO aHanu3a. CpelHee KBaJApaTUYECKOe OTKJIOHEHHE — MOKa3a-
TEJIb UMEHOBAHHBIN U BBIPAXKAETCS B TEX )K€ €AMHUIAX, UTO U CPEIHSISA
BennunHa. CpeHee KBaJIpaTUYECKOEe OTKIOHEHHE PACCUUTHIBAIOT I10

dbopmye:

o [Zv-mp

- n-1

rae 8 — cpeaHee KBaapaTuieckoe oTkioHeHue; (N — 1) — gucmo cre-
MIEHE CBOOO/IbI, pABHOE YMEHBIIICHHOMY Ha €IMHUILY YHCITy BapUAHT;
M — cpenuss apudpmeruueckas; V — BeIudrMHa KaKJI0M BapUAHTBHI.

OmmoKy cpenHel apudMETUUEeCKOM, MHOTIa €€ Ha3bIBAIOT CPeHEN
WM CpeHEeN KBapaTHICCKOM OIMMOKOM, BEIYHCIISIOT IO (hopMyJIe:

O
m=——

NS
rae m — omuOKa cpeaHeil apupMeTuuecKkoil; 8 — cpeHee KBaJpaTu-
YECKOE OTKJIOHEHHE; N — YUCJIO BAPUAHT.

JloBepuTenbHbIE TPaHUIBI CpeAHel apudmeTHdecKon 3anuchiBa-
10T B Bue: M+m. ITpu 3ToM 00513aTeIbHO YKA3bIBAIOT YKCIIO BapUaHT
B BBIOOPKE.
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JUia cpaBHEHUsT pa3HOOOpa3usl Pa3IMYHbIX NPU3HAKOB MPUMEHS-
I0T TaK)ke OCOObI ToKa3zaTelnb — KO3(D(PUUMEHT BapuallH, BbIYUC-
JsieMbI TIo hopmyie:

c, =2 .100%,
M

rae C, — koaddunment Bapuarym (%); 5 — cpeHee KBaJpaTHICCKOES
OTKJIOHEHHE; M — cpenHss apudpMeTudeckasl.

KoaddunpeHnTt Bapuanyu — BeIMUrMHa HEUMEHOBAHHAS U TTIO3BOJISIET
CpaBHUBATh pa3HOOOpas3ue IMPU3HAKOB, BBIPAKAEMBIX B PA3ITMYHBIX
CAVHUIIAX HW3MEPEHHUs, a TaKKe YCTaHaBIMBaTh CTENEHb HX pas-
HOOOpa3us. [lpu sKONMOrMUecKoM HCCIAEIOBaHMN PAcCTeHUM ObIBaeT
B)KHO 3HATh, HACKOJIBKO M3y4aeMblid MaTrepuai pa3sHOPOJICH, B KaKOM
CTENIEHU YCTOWYMBBI B3SIThIC MJI1 CPAaBHEHMsI TpHU3HAKU. Bapuaruio
NPUHITO CUMTATh HE3HAUYUTEIBHOW TpH Kod(dduilMeHTe, HE TPEBbI-
maroriem 10%, cpemneii — ot 10 mo 20%, 3HaunTenbHOM — 60see 20%.

[Toka3aTenb TOYHOCTU OMbBITA XapaKTEPU3YET BEIUYUHY OLIMOKHU
cpeaHel apudMeTHIECKOM B MPOILIEHTaX OT caMOM cpeaHen apudme-
Thueckoi. [lokazaTesnb TOUHOCTH OMbITa BEIYUCISIOT 110 (hopMyIIE:

0="".100%,
M

r7ie P — moka3areiab TOUHOCTH ONbITa; M — cpenHsst apupmeTndecKas;
M — omnOKa cpeiHel apuPmMeTHnyecKo.

To4yHOCTH OMBITA CUUTAETCS YJOBJIETBOPUTEIHHOM MPU BEIUYUHE
nokazarenss He Bbimie 5%. [Ipu GONBIIMX 3HAYEHUSIX PEKOMEHIyeTCS
YBEJIMYUTH YUCIIO IOBTOPHOCTEN. B HEKOTOPBIX CITydasx MOKHO CHU3UTH
MPOIEHT OIIMOKH, TOBHICUB TOYHOCTbH BBITIOJTHEHHUS UCCIICIOBAHUIA.

B skosorudeckux MCCiae0BaHUSIX HEOOXOJIMMO CpaBHHMBATh Me-
KTy coOOM BapHaHThI OMBITOB MO CPEIHUM apU(PMETHUYECKUM, OIpe-
JENATh JOCTOBEPHOCTh UX Pa3HOCTU. DTO IMO3BOJIAET, HAPUMED, BbI-
SICHUTh JJOCTOBEPHOCTH PA3HOCTU (POTOCHUHTETUYECKON MPOIYKTHUBHO-
CTH PAaCTCHHH, BBIPAILICHHBIX B PA3JIUYHBIX YCJIOBHIX OCBEIICHHOCTH.
JIOCTOBEpHOCTh Pa3HOCTH OOYCIOBIEHA 00HEMOM BBIOOPKH, pa3HOO00-
pa3ueM Mpu3HaKa U BEJIMUYUHON Pa3HOCTH.

JIOCTOBEpHOCTh Pa3HOCTHU CPEAHUX apU(PMETHUECKUX BHIYUCIISIOT
1o kpureprro CThIOAECHTA:
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t=—=—+4 22tt,
S
M, Im24+m?
1 2

riae d — pa3sHOCTh BBIOOPOYHBIX CPEIHHX; My — OIMMOKAa Pa3HOCTH,
paBHas KOPHIO KBaJIpaTHOMY M3 CYMMBI KBaJpaTOB OINMNOOK CPaBHH-
BaeMbIX CpeIHUX; tst — cTaHAapTHOE 3HAuYeHHe KpuTepHus CThIoJIeHTa
npu BepostHocTH 0,95 (mpunokenue b).

[TonyueHHbIe JaHHBIC CUMTAIOT JOCTOBEPHBIMHU, €CIIM KPUTCPUI
JOCTOBEPHOCTH PAa3HOCTH pPaBEH CTaHAAPTHOMY 3HAUCHHUIO KPUTEPHS
WM TIPEBBIIACT €ro:

t, >t

d St

JlaHHBIE HETOCTOBEPHBI, €CIIN MOJTYYECHHBIA B UCCIICIOBAHUM KPH-
TEPUN TOCTOBEPHOCTH PA3HOCTU MEHBIIIE CTAHIAPTHOIO 3HAYCHUS IS
MUHUMAJIBHOTO UJIU TPEOyEeMOro mopora BepOSITHOCTH:

td<tst_

Bepositaoctu 0,95; 0,99 u 0,999 HazpiBalOT 10BEpUTEIHHBIMU BE-
POSITHOCTSIMU, 3HAUYCHHSIM KOTOPBIX MOKHO JIOBEPSITh M YBEPEHHO
noJib30BaThcsi UMU. Hanmpumep, npu BepositHocTu 0,99 nonydeHHbIN B
OMBITE pe3yJbTaT J0cToBepeH B 99% Bcex ciydyaeB, a pUCK OITUOUTH-
Csl B OIIEHKaX COCTaBJISIET TOJIbKO 1%. OObIyHBIE TPpEOOBAHMS ISl DKO-
JOTHYECKHX HCCIEIOBAaHUM COOTBETCTBYIOT BepostHocTH 0,95. Ilo-
BBIIIICHHBIE TPeOOBaHUS HAJCKHOCTH MPHU MPOBEPOUYHBIX OMBITAX —
BeposaTHocTH 0,99. Bricokue TpeOoBaHUs HAACKHOCTHU TPU paspeliie-
HUU CIIOPHBIX BompocoB — 0,999.

Bonpocs! 111 00cykaeHnst

1. ®utorennsie (akTopbl. OCHOBHBIE CIMOCOOBI B3aWMOBIIHSHUS
pactenuit. Ux knaccudukammu. CuMOMOTHYECKHE B3aUMOOTHOIIICHUS
pacrenuu. [Ipumepsi.

2. [lapasutusmM u mosynapasutusM. Onudutusm. Pactenus-
nuanbl. OxsiecteiBanne. KoHKypeHTHas CIOCOOHOCTH BUIOB.

3. BauMoBnusiHUSL pacTeHUid 0€3 HEMOCPEICTBEHHOTO KOHTAKTA.
AJLIETTONIaTUYECKUE B3aUMOJICUCTBUS, UX TTpUMEpbl. DUTOHIMIBI U KO-
JIVHBI.
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4. B3auMoJIeHCTBUSL MEXy pacTeHUsIMU U Oaktepusimu. Ponib pac-
TEHUI B aCCOIMATUBHON a30T(UKCALUU. bakTepro3bl U aKTUHOPHU3HI.

5. BzaumoneiicTBus MEXIy pacTeHUSIMU W TpubaMu — Tapasu-
THA3M, MYTyalau3M, KOMMEHcanu3M. @OUTONATOrE€HHbIC ITOYBEHHBIE
rpUOBI.

6. OkT0- U sHAOTpOPHAS MUKOpHU3a. B3auMOOTHOIIIEHUST OpraHu3-
MOB nipy MUKOTpoduu. O0nauratHas U GpaxyJIbTaTUBHAS MUKOTPO(USI.

/. 300reHHBIE (PaKTOPbl. 3HAUCHUE PA3HBIX TPYIII KUBOTHBIX JJIS
pacteHnil. BimsiHne KUBOTHBIX Ha pacTeHus. [Ipumepsl.

8. Hacexomosimubie pactenusi. [Ipumepsl. OCOOEHHOCTH MECTO-
oOutanuii. JIoBure MexaHU3MBI.

9. Ucnonb3oBaHrMe MaTeMaTHYECKUX METOJOB IPU OpraHU3aIUU
VCCIICIOBAHUIN MO 3KOJOTMH PACTEHHM. 3HAYEHHE OCHOBHBIX CTATH-
CTHUYECKUX MTapaMETPOB.
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[Tpunnoxenue A

Cucmewma xu3HeHHbIx chopm pacmeHuu K. PayHkuepa

®aunepoputnl (0T rpey. phaneros — OTKPHITHIN, SIBHBIA) HMEIOT
3UMYIOIINE TIOYKA BO30OHOBIICHUS, PACTIOJIOKEHHBIE BHICOKO HAJ 3EM-
neit. Crofa OTHOCATCS B OCHOBHOM JIepeBbs M KycTapHuKHU. K. PayHkuep
noApazaenuna (ganepoduTsl Ha TMOJATUINBI MO pa3Mepy, IIUTEIBHOCTH
’KM3HU JIUCTHEB M XapaKTePy MOYCUHBIX MOKPOBOB (C OTKPBHITHIMHU U 3a-
KPBITBIMH TTO4YKaMu). Cpeu HUX eCTh Meeadhanepodumuvl — OYCHD BBI-
cokue nepeBbs (Beime 30 M), mezoganepodumovl — nepeBbs OT 8 10
30 M, mMuxpoghanepogumer — OOJBIIIEH YaCTHIO KyCTAPHUKH, HAHOpaHe-
pochumet (OT Tped. NANOS — OYCHBb MAJICHBKUI) — MEJIKHE KYCTapHHUKH.

Xamedursl (0T rped. chamai — HU3KHI) — HEBBICOKHE PACTCHHS C
NOYKaMH BO30OHOBJICHHS, HaXOSIIMMHUCS BOJTH3U MOBEPXHOCTH 3EMJIH
(ue BbIe 20-30 cm). [Touku 3TUX pacTEHUIH 3UMYIOT IOJ 3AIUTON I10-
YEYHBIX YCIIyH, CHeTa, OTMEPIINX OPTaHOB.

I'emuxpuntodurtsl (0T rped. hemi — momy- u Kryptos — cKpbIThIi)
pacroiaraoT CBOM TMOYKH HEMOCPEIACTBEHHO Ha TOBEPXHOCTH IOYBHI,
TOJT TIOJCTHIIKON. DTO TPAaBSIHUCThIC MHOTOJICTHUKH, Ha/I3¢MHBIC OPTaHbI
KOTOPBIX (MJIM OOJIBIIIAst MX YacCTh) K KOHILYy BereTtanuu oTMuparor. [1od-
KA BO300HOBJICHHUS 3alIUINEHB OTMEPIIMMH JUCTHSIMH, TOJICTHIKON H
CHETOM.

Kpuntopurnl (ot rped. KryptoS — CKpbITBI) MMEIOT CKPBITHIC,
CHpsTaHHBbIC MOYKH BO30OHOBJICHHS. DTO MHOTOJCTHHE TPaBSHHCTHIC
pacTeHus, BO MHOKECTBE MPEJICTABICHHBIC B CTEIAX, IyCTHIHSAX M BOJIO-
emax. K. Paynkuep nogpasaenun ux Ha Tpu NOArPYIIBL:

2eoghumul — CyXOITyTHBIC PACTCHUS C TIOJI36MHBIMHU MTOYKaMHU BO300-
HOBJICHUS,

cenogpumepl — OOJIOTHBIE PACTEHUSA, BO3IYIIHbIE MOOETH KOTOPBIX
HaxoOdTcs HaJ BOJAOM, a MOYKH MO BOJOH,

2uopogpumsl — BOJIHBIC PACTCHUS, MMOJTHOCTHIO HAXOJISIIINECS IO
BOJIOH.

Tepoputsi (oT rpeu. theros — neTo) — oTHONETHHUKH, MTEPEIKUBALO-
IIMe HEOIAronpUsATHBINA IMEPUO]] B BUIC CEMSH WIH CIIOP, HMCIOIIUX XO-
pOIIyI0 MOP(OJOTrHYecKyto (IUIOTHBIC MOKPOBBI) U (DU3HOJIOTHUSCKYIO
3amuTy (IMMOKOMW, MCKIIIOYAIOIINKA HECBOCBPEMEHHOE NpPOpacTaHUE IpU
KpPaTKOBPEMEHHOM BO3BpaTe OJIaromnpusaTHBIX yciioBui). Ha 3umy pac-
TEHHE OTMHPAET IISITUKOM, IIEPE3UMOBBIBAIOT JIMIIb CEMEHA U CIIOPBI.
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[Tpunoxenue b

CmaHOdapmHbie 3Ha4YeHuUs1 Kpumepuee CmbrodeHma (i)

YHucio cre- YPpOBEHBb BEPOATHOCTH
TIeHEel CBO- By =0,90 B;=0,95 B,=099 | B;=0,999
00JIBI

1 6,3 12,7 63,7 637,0
2 2,9 4,3 9,9 31,6
3 2,4 3,2 5,8 12,9
4 2,1 2,8 4,6 8,6
3) 2,0 2,6 4,0 6,9
6 1,9 2,4 3,7 6,0
7 1,9 2,4 3,5 5,3
8 1,9 2,3 3,4 5,0
9 1,8 2,3 3,3 4,8
10 1,8 2,2 3,2 4,6

51



[Tpunoxenue B

lMpuzomoesneHue
HeKomophbIx pacmeopos U peakmueos

XpoMoBasi cMech IS MBIThSI OCYAbl. B KOHIIEHTPUPOBaAHHYIO
CEpHYIO KHCIIOTY J00aBstroT 5% (0T oObeMa KHUCIIOTHI) XOPOIIO pa3-
MEJbUEHHOTO JIuxpomata Kanmus. [lodydeHHyr0 cMech B30alTHIBAIOT U
OCTaBJISIFOT HAa CYTKU ISl pacTBOpeHUs. ['OTOBBIM pacTBOp UMEET TEM-
HO-OPAHKEBBIN IIBET U MOXKET OBITh MPUMEHEH JUISI MBIThS ITOCYIbI. M3-
MEHEHHUE I[BETa XPOMOBOM CMECH Ha TEMHO-3€JICHBIM CBUIECTEIHCTBYET
0 €€ HeMPUTOTHOCTH.

Cranpaptabiid pactBop I'erpu nust onpenesieHust xjopogui-
Ja. [IpuroToBUTh Ha TUCTHILIUPOBAHHOM BOJIE TpH pacTBopa: 1) 1%-i
CuSO, - 5H,0 (bpaTh TOIBKO CHHUE KPHCTAILIBI, TIOCIE PACTBOPCHUS
npoduiabTpoBaTh), 2) 2%-it K,Cr,04, 3) 7%-it ammuak. I[lepenectu B
MepHyto kosi0y Ha 100 mu 28,5 mi 1-ro pactBopa, 50 M 2-ro pacTBo-
pa u 10 M 3-To pacTBOpa, JOBECTH JO METKH NUCTUUIMPOBAHHOW BO-
JI0M, TIepeMeIIaTh 1 MePesuTh B YUCTYIO CYXYIO CKIISTHKY C MIPUTEPTOM
poOKOil.

PactBop ['eTpu 1mo okpacke 3KBUBAJICHTEH PACTBOPY XJIOpoQuiia
KOHIIeHTpaIuu 85 mr/i.

PacTBop HeiiTpajabHOro kpacuoro. [Ipurorosuts 0,2%- pacTBOp
nyTem pactBopeHus 0,5 kpacku B 250 M1 AUCTHIITUPOBAHHOM BOJIBI.
PactBop mpodmibTpoBaTh M XpaHUTh B CKIISIHKE M3 TEMHOTO CTEKIIA.
ITepen ymoTpebaeHueM pa3BecTd BOAOMPOBOAHOM Booi B 10 pas.

PacTBOp aHMJIMHOBOrO cuHero. IIpUroToBuUTH pacTBOp MyTEM
pactBoperus 100 mr kpacku B 100 M aucTHIIMpOBAHHOM BOJIBI.
PactBop Bckunsatuth U npoduibTpoBath, cMmemarh ¢ 40%-it monou-
HOM KuCIOTOW B cooTHOomeHuu 1:1. PacTBop XpaHHWTh B CKISTHKE U3
TEMHOT'0 CTEKJIA.
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