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METOINUYECKHUE PEKOMEHJIAIINA K TABOPATOPHBIM
PABOTAM HA YPOKAX ECTECTBO3HAHUA (BUOJIOI'NN)

KoMHaTHBIE pacTeHHsT MOXKHO IIMPOKO HCIOJIB30BaTh MpU OOyUYEeHUHU
ydammxcs oOImieit OMojaoru B OCEHHHWH, 3UMHUM W paHHEBECCHHUU ce3oHbl. Ha
KUBBIX O00BEKTax yJ0OHO MPOBOJAUTH MPOrPaMMHBIE JIabopaTopHbIe pPabOThl U
JEMOHCTpallUM ~ MHOTUX  OOIIEOMOJIOTUYECKUX  3aKOHOMEpPHOCTEH  JJis
KOHKPETH3allMi W TMOBBIIICHHUS KAauecTBa 3HAHUW YydYallMXcs, YOEKICHHS UX B
UCTUHHOCTH (DaKTOB, MPUOOIIEHUS UX K CAaMOCTOSITEIbBHOMY IOHMCKY, BBIPAOOTKE
OPAKTUUYECKUX YMEHMM M HaBbIKOB. Pacumupenne wu yriyOjneHUEe 3HaHUUN
CTapIIEKIIACCHUKOB O  KOMHATHBIX  PAaCTeHHSIX OyIyT  CcrIocoOCTBOBATh
(GOpPMUPOBAHHIO Yy HHUX MaTEpUATUCTUYECKOTO MHUPOBO33PEHUS, ICTETHUUECKUX
BKYCOB, IIOMOKET JIydllle MMOHUMaTh M Oepeub Mpupoay, OyAeT COAEHCTBOBATH
COBEPIICHCTBOBAHUIO YMEHUI U HAaBBIKOB B pab0Te C 00BEKTaMU KUBOI MPUPOIbI
(B 4aCTHOCTH, B YXOJ€ 3a PACTEHHUSIMH). DTO TO3BOJIMUT OOYyYarOIIMMCS Jy4lle
HOJIFOTOBUTHCS K paboTe B yUEHHYECKUX Opurajax, jarepsx Tpyda U OTAbIXa, B
CEJIbCKOXO3SIICTBEHHOM TPOU3BOJCTBE, HAa NpPUYycaJeOHOM Yy4yacTke U OyAeT
CocoOCTBOBaTh MX MPOQPOPUEHTALMHM B PACTEHUEBOJCTBE U JAPYTUX OTpacisiX
CEIBCKOTO XO35MCTBA.

Ha o1HOM u3 nepBBIX YPOKOB TEMBI «IJBOJIOLMOHHOE YUYEHHUE) YHAIHECS
3HaKOMSATCS C pabotamu mBeackoro Harypanucra Kapna Jlunhes. Yuutens,
1no00paB psAJl KOMHATHBIX PacTeHH (00s13aTEIbHO ¢ MPaBUIBHO O(OPMIICHHBIMU
ITUKETaMH), MOXXET OOBSCHUTh Ha JITUX MpUMEpax CyThb paszpabortanHoro K.
JluHHeeM npuHOMIA JBOWHOW HOMEHKIATYPBI, KOTOPBIA COXpPAaHWICS B
CUCTEMATUKE >KMBBIX OPraHU3MOB J0 HacTosuero BpemeHu. llpu stom Hamo
MOSICHUTH, Kak 00pa3yeTcsl BUAOBOE Ha3BaHUE PACTEHHS, COCTOsIIEe U3 Ha3BaHUS
poJa ¥ BHJIOBOTO 3MUTETa, HANpUMeEp: TpaaeckaHuus Buprunckas (Tradescantia
virginica L.), mumrony oObikHOBeHHBIM (Hedera helix L.) m np. DTu pacrenus
BHepBbie onucanbl K. JInaHeewm.

Ha ypok »xenarenbHO NMPUHECTH €lIe PsAJ KOMHATHBIX PACTEHUM, BIIEPBbBIC



onucaHHbeIx JIMHHeeM, HampuMmep Takue: anod pacnucHoe (Aloe variegata L.),
araBa amepukaHckas (Agave americana L.), urnuma komrouast (Ruscus aculeatus
L.), kamHenoMmka oTmOpbickoBasi (Saxifraga sarmentosa L.), j1aBp OGiiaropoaHbii
(Laurus nobilis L.), nuknamen 6maropousiid, nin ansnuiickas ¢uanka (Cyclamen
europacum L.), BojHbIe pacTeHHs: BauiMcHepus cniupaibHas (Vallisneria spiralis
L.), poromuctauk TtemHO-3eneHbIi (Certatophyllum demersum L.), Bomokpac
(Hydrocharis morsus ranae L.), u ap.

Yuutenp MOXET MO CBOEMY YCMOTPEHHIO 3a4YMTaTh OIMUCAHUS JIBYX-TpeX
pacTeHHIA, UMEIOIINXCSI B KaPTOTEKE OMOJIOTHYECKOTO0 KaOWMHETa, K COCTABIICHHUIO
KOTOPOI MOJIE3HO MPUBIIEKATh CAMUX YUaITHXCA.

3HAKOMCTBO C «IaclopTaMu» KOMHATHBIX PACTEHUUN MO3BOJUT yYalUMCS
Jdydiie yscHUTH 3HadeHue pabor K. JluHHes, mpUyduT HX TMOJIB30BATHCA
KapTOTEKON KOMHATHBIX PACTEHUM, MOMOKET Jy4llle 3allOMHUTh HMX Ha3BaHUS,
OMOJIOTHIO, MPABUIIFHO OPTaHU30BaTh X yXOJ U Pa3BeJCHUE B YCIOBUIX IIKOJIBI U
JoMa.

[Ipu wusyuenuum Ttembl «JlapBUHU3M» Ha COOTBETCTBEHHO I0JI0OpaHHBIX
KOMHATHBIX PACTCHUAX YYHUTEIh MOXKET HarisigHO 3HAKOMUTH YYaIUXCS C
IPOSIBIICHUEM MHOTMX OOIIEOMOTIOTMUECKUX 3aKOHOMEpHOCTE!. Tak, ¢ MOMOIIbIO
KOMHATHBIX PAaCTCHHH MOXXHO HarjisigHee OOBSICHUTH OJHO M3 OCHOBHBIX CBOMCTB
BCEX JKMBBIX OPraHM3MOB - HACJIEJCTBEHHOCTb, MPOCIEAUTb, KaK COXPaHSIOTCA
NpU3HAKKM BUJA W3 TIOKOJCHHWS B TMIOKOJIGHWE TIpU Pa3IMYHBIX CHocobax
BETETATUBHOTO PA3MHOXKEHUS Yepe3 MUIJIOWIHbIC KJIETKH U TalUIOWHBIE TaMeThl
(SIMUEKIETKH U CIIEPMUH) MIPU CEMEHHOM Pa3MHOXKEHUU.

Ha m100b1x uMeronumxcs B OMOJI0TUYECKOM KaOMHETe KOMHATHBIX PACTEHUSIX
MOJKHO TOKa3aTh, B Ye€M MPOSBISETCS IPYroe CBOWCTBO JKHMBBIX OPTaHU3MOB -
U3MEHYUBOCTD, OJ1arofiaps yemMy MOIMyJISIIHSI OKa3bIBAETCS PAa3HOPOIHOM.

HenacnenctBenHyro (ompezesieHHy o) U3MEHUNBOCTh, KOTOpasi BO3HUKAET B
MPOIECCe MHIWBUIYATBLHOTO Pa3BUTHS OPTaHU3MOB TOJI BIUSHUEM KOHKPETHBIX
YCIIOBUI Cpeibl, BHI3BIBAIOUINX Y BCEX 0COOEH OJTHOTO BHJA CXOJHbIE U3MEHEHUS,

MOXHO Ha6JHOJIaTB Ha KOMHATHBIX PACTCHHUAX, BBIPAIICHHLIX M3 OKOPCHCHHBIX



YEPEHKOB, CPE3aHHBIX OJTHOBPEMEHHO C OJHOTO PACTEHUS], COACPKAIUXCA TOTOM
B Pa3HBbIX YCIIOBHUSIX: HA FOXKHOM, XOPOIIO OCBEINIEHHOM WJIM Ha CEBEPHOM OKHE,
pu OOMJIBHOM TIOJIMBE Ha yJAOOpPEHHOHN IMOYBE W MPU OIPAHHUYCHHOM IIOJIMBE, a
TAK)K€ Ha JPYTHX OIBITAX, MPOBOJMMBIX B YIOJIKE >XKMBOM Npupoabl. Ha stux
pUMepax ydJalirecs: HarjsaIHo YOSKIatoTCs, KaK BaXKHO IS TTOTYYEHHS BBICOKHX
YPOKaeB CO34aBaTh ONTUMAIIBHBIE YCIOBUS BBIPAIIMBAHUS KYJIbTYPHBIX PACTEHUN
U KaK M3MEHEHHE ITUX YCJIOBHUM MOXET BIUATH HAa POCT, Pa3BUTHE M Ka4ECTBO
ypoxKas.

HacnenctBeHHyl0 HM3MEHYMBOCTH, CBSI3AHHYIO C HW3MEHEHHEM TE€HOTHIIA
OpraHu3Ma, 3aTparuBaroOllyl0 pa3jIu4yHbIC MPU3HAKHU, MOKHO IMOKAa3aTh Ha JIFOOBIX
KOMHATHBIX PACTCHHAX, JEMOHCTPUPYS pa3sHooOpa3We OKpacKH JICTIECTKOB
OKOJIOIIBETHUKA, PACCEYEHHOCTh JIMCTOBOM IUIACTUHKHU, MaXpOBOCTh I[BETKOB WJIU
JIPYryu€ NMPU3HAKH TEJApTrOHUM, CEHITONNM, IUKIAMEHA U JPYTUX UBETYIIUX B 3TO
BpE€MsI KOMHATHBIX PACTEHUM.

KomMOMHATHBHYIO W3MEHYMBOCTb, KOTOpas BO3HUKAET IPU CBOOOJHBIX
CKpCIIMBAHUSAX B TOMYJSALMAX, MOXXHO HAOJIOAaTh Ha MBETYIIMX PACTCHUSX,
moA00paB AK3EMIUISIPbI C Pa3HBIM COYETAHUEM MPU3HAKOB, HAIIPUMEDP MAXPOBOCTH
[IBETKA M OKpACKa JIEIECTKOB OKOJOUBETHUKA. YMECTHO MPOJEMOHCTPUPOBATH
pe3yJIbTaThbl OMNBITOB IOHHATOB IO CKPENIMBAHWIO KOMHATHBIX pPAaCTCHHI,
COOTBETCTBEHHO IMOJI00PAB IK3EMILISAPHI C PA3TMYHBIM COUYETAaHUEM IIPU3HAKOB.

COOTHOCUTENBHYIO U3MEHUMBOCTD, MPOSBISBIIYIOCS B TOM, YTO U3MEHECHUE
OJHOIO OpraHa BbBI3BIBAET 3aBHCUMOE HW3MEHCHHUE JIPYTUX, MOXHO YBHUJIETH B
HAJIMYUM AHTOI[MAHOBOM OKpacKu B JICTIECTKaX OKOJIOLBETHHKA, YEpelikax u
KUJIKaX JIMCTa y HHMKJIaMeHa W (YKCHMU C MaJIMHOBBIMHU I[BETKAMH, B HaJIMYUU
SAPKO-KpPacCHOM OKpacKku y Oajib3aMHUHA C SIPKO-KPACHBIM OKOJIOI[BETHUKOM, Y
axuMeHeca ¢ CHHEe-(HOJICTOBBIMU I[BETKAMH.

Tak KOMHATHBIE PACTCHUS MOMOTYT Yy4YalllUMCS YSICHUTh OHOJIOTHYECKHUI
CMBICJI H3y4Ya€MbIX 3aKOHOMEPHOCTEM W TOHATh, IIOYEMY BCE  BHJbI
HacleacTBeHHOM u3MeHunBocTH Y. JlapBuH cunTainm OCOOCHHO Ba)KHBIMH JIJIS

9BOJIOIOMWH, KaK HX HYXHO Y4YHUTBIBATHL IIPH CO3AAHUHU HOBBLIX, Oonee OEHHBIX



COPTOB PAaCTCHUM.

@dopMBI HCKYCCTBEHHOTO OTOOpa M pOJb YeJIOBEKa KaK OTOMpAIOIIero
dakTopa B 3TOM MPOIIECCE TAKKE MOKHO PACKPBHITh HA KOMHATHBIX PACTEHUSX.
[Tpu 5TOM y4HTENns MOSCHSET, YTO OOJBIIMHCTBO KOMHATHBIX PACTCHUMN SIBISETCS
pe3yibTaToM OECCO3HATEIBHOTO OTOOpa, KOTOpPHIM YEIOBEK BEIET CTUXUNHO,
oTOupasi, COXpaHss U HAKaIUIMBasl U3 MOKOJICHHS B OKOJIEHUE UHTEPECYIOIINE €ro
MIPU3HAKH.

JlemoHcTpupyst THOpuAHbIE (HOPMBI aMapiilInca, MEeNaproHUM U IPYyrux
rUOPUIHBIX KOMHATHBIX PACTEHHM, MOXHO pPacKpbhITh CYThb METOJUYECKOTO
oTOOpa, MpU KOTOPOM YEJOBEK CO3HATEIBHO OTOMpAeT Il CKPEIIUBAHMS
UCXOJHBIE TMapbl M MOJy4yaeT pa3HOOOpa3HbI MaTrepuay ¢ Hambosee yJauyHbIM,
MHTEPECYIOIUM €ro COYETaHWEM MpU3HAKOB. IIpu 3TOM MOJE3HO MO3HAKOMUTH
JEBATUKIACCHUKOB C pE3yJbTaTaMH ONBITOB 10 TUOpUAM3ALUMU KOMHATHBIX
pacTeHu, BBIMOJIHAEMbIX FOHHATAMH B YTOJIKE )KMBOU MPUPOIBI.

CnocoOHOCTh KMBBIX OPTaHU3MOB K MHTEHCHUBHOMY Pa3MHOXEHHUIO YI0OHO
HaOMoJaTh Ha HauOoJjbplieM 3(eMEepHOM pacTeHMH U3 KpPECTOLBETHBIX -
apabujorncuce, y KOTOPOro Kaxablii HEOOJbIION CTPYYOK COAEPKUT 10 S0 METKUX
OpaH)XeBO-OYpBIX CEMSIH. DTO paCTEeHHE CIIOCOOHO MPHU OIArONPUSATHBIX YCIOBUSAX
(mpomomkuTenbHOM AHE U Temmnepatrype 20-25°C) naBaTth B roj A0 8 MOKOJICHUHN U
npou3BoIuTh 0k0sio 1000 ceMsH.

BuyTpuBuaoByo 00pb0Oy 3a CyIlIeCTBOBaHME MOXXHO IOKa3aTh Ha JIHOOOM
KOMHATHOM pPAaCTEHHUH, 3aJI0KUB B YIOJIKE KUBOM IPUPOJIBI WU JOMa HECIOKHBIN
onbIT. OH COCTOMT B TOM, YTO B HEOOJBIIME TOPUIKA OJMHAKOBOIO pa3zMepa
OJTHOBPEMEHHO BBICAKUBAIOT IO OJAHOMY, IBYM, TPEM M YETBHIPEM OKOPEHEHHBIM
yepeHkaM (0TBOJIKaM, JIYKOBUIIAM) OAHOTO M TOTO ke pacTeHus. Yepes 1-2 mecsua
y TOJONBITHBIX PACTEHHUI MEPSIOT BBICOTY, IMOACUYUTHIBAIOT KOJIMYECTBO JIMCTHEB,
U3MEPSIOT IUIONIA/(b JIMCTOBBIX IJJACTUHOK, OTMEYAIOT XapaKTep BETBJICHUSA U

cocTosiHue pacteHuil. JlanHbie HaOM0IeHNs 3aHOCT B Ta0muIy (Tadsm. 1).



Tabmauna 1

Ne Bapuant BricoTta Komunuectse  [I[Inomane Xapakrep CocrosiHEE pacTeHUSA
n/n OIbITa pacteHust  (B|IMCTBEB nucta (B cM2) [BeTBIEHUS
cM)

DOTOT HECJOKHBII ONBIT MO3BOJUT HAIVIAIHO IMOKa3aTh, B YEM KOHKPETHO
MPOSIBIISIETCSl BHYTPUBUJIOBas OOpbOa 3a CYILIECTBOBAHME, IMOHSATH, MOYEMY IPHU
BBIPAIIMBAHUM KYJIBTYPHBIX PAaCT€HUHA BAXXHO YCTaHABIIMBATh ONTHMAJIbHbBIE
IJIOIAAN TUTAHUs, TYCTOTY IIOCEBa, YEPENIOBAHME KYJIbTYp B CEBOOOOPOTaXx.
[Touemy HEOOXOIMMO CBOEBPEMEHHO IPOBOJUTH IMPOPBIBKY, MPOPEKUBAHUE B
MOCEBAX U MOCaJKaX KyJbTYPHBIX PAaCTCHHUII.

Bopp0y &UBBIX OpPraHW3MOB C HEOJArONPUATHBIMU YCIOBUSMH CpEIbl, UX
IPUCIIOCOOTIEHHOCTh K YCIIOBHUSIM CYILIECTBOBAHMS M PE3yJbTaThl €CTECTBEHHOTO
0TOOpa MOXHO JIydllle OOBSACHUTH C IMOMOIIbI0 KOMHATHBIX PACTEHUM, POIUHOU
KOTOPBIX SBJISIIOTCA ~pa3ju4Hble pallOHBl 3€MHOr0 Iapa. Y AUBUTEIbHAs
MPUCTIOCOOJICHHOCTh JKMBBIX OpPraHU3MOB K HEOJAronpusiTHBIM YCIOBHSIM HX
CYLIECTBOBAaHMS, KOTOpas (opmupoBasack B  pe3ylbTaTe JJIUTEIBHOTO
€CTECTBEHHOTO 0TOOpa, OCOOEHHO HAarJsiJHO MpPOSBISAETCS B palloHaX C
M30BITOYHOM  BJIAXKHOCTBIO  JMOO  CYXOCTBIO, JKapod  WIM  JpPYTUMHU
HeOMaronpusITHeIMUA (pakTopamMu. B 3THX yclnoBusSX OOJbIEe MIAHCOB BBIKUTH U
OCTaBUTh MOTOMCTBO MMEIOT OCOOM, MPHU3HAKM W CBOMCTBAa KOTOPBIX Haubosee
COOTBETCTBYIOT TAKUM YCIIOBHUSM.

Y KOMHAaTHBIX pAacTeHUH, pPOAWHA KOTOPBIX - TPOIMYECKHE Jieca, TJe
BhITIaziaeT 6ojee 400 cM ToOBBIX OCAIKOB, BIAKHOCTH Bo3ayxa jgocturaer 90%,
TeMIeparypa B TEUYEHHME roja JAepxkurca B npenemax 25-30° C, a Xu3Hb
TPABSIHUCTBIX PACTEHUM W KYCTApPHUKOB MPOTEKAET MOJ IOJOrOM OrPOMHBIX
TPONMUYECKHUX JI€PEBHEB, B PE3YJIbTaTe ECTECTBEHHOIO 0TOOpa chopMupoBacs psia
MOP(OIOTUYECKUX, aHATOMUYECKUX W (PU3HOJIOTMYECKUX  OCOOCHHOCTEH,
NO3BOJISIIOIIMX MM JKATh B 3TUX YCJIOBUSAX M OCTaBIATH IOTOMCTBO. Y

IIOJAaBJIAIOLICTO OOJIBIIMHCTBA KOMHATHBIX paCTCHI/II\/’I, SABJIAIOIIUXCS BBIXOAAMHU U3



ATOM 30HBI, KPYIHbIE HEXHbIE JHCThbs, KaK MpaBuio, 0e3 MPHUCIIOCOOICHUH,
OorpaHM4MBaIOIMX ucnapeHue. HaobopoT, y HEKOTOpPBIX M3 HUX (MOHETepa), Kak
y’K€ OTMEYaJIOCh, UMEIOILIUECS HAa KOHIIAX OOKOBBIX JKUIJIOK T'MJIATOJbI CIIyXKatT Jis
BBIJICJICHHs] W30BITKA BJIarv, KOTJa BO3AYX BJIAKEH W BBIIEICHUS Yepe3 yCThULA
HEJOCTAaTOYHBl. Y TPaBSIHUCTBIX PACTEHUH (apyM, Kajja) €CTh BOJHBIE YCTBHUIIA,
BBIJICIISIFOIINE KAaleJbKU BOJbI, YTO CIIOCOOCTBYET HMCIAPEHHUIO, KOTOpBIE, KaK U
«I1a49» MOHCTEPBI, SIBJISIFOTCS IPUCIIOCOOJIEHUEM K YCIIOBHSIM CYIIECTBOBAHUS.

Ha npruMepe KOMHATHBIX PACTEHH, MPOUCXOIAIIUX U3 TPOIUUYECKUX JIECOB,
MOKHO II0Ka3aTh CJOKHYIO NPUCIOCOOJIEHHOCTh OpPraHU3MOB K IKU3HU IIOJ
IIOJIOTOM JIeca NPU HENOCTATOYHOM ocBemeHuH. [Ipu 3ToM Hago 00s3aTENBHO
oOpaTuTh BHHMaHUE YyYallUXCS Ha TO, YTO XapakTep TaKUX IPUCIIOCOOIECHUN K
OJTHOMY M TOMY >K€ HeOJaronpusTHOMY (AKTOpy Cpeabl y pa3HbIX PACTEHHI
HEOJIMHAKOB. YUHUTENb MOXKET MOA00paTh COOTBETCTBYIONIME (POPMBI U HA KUBBIX
pacTeHUsIX HArisigHO MPOAEMOHCTPUPOBATh, YTO Y OJHUX pacTeHui (OeroHus,
KOJIEYC) JIMCThSl COAEpPX AT KpacHbIi M (PUOJIETOBBIA NUIMEHTHI, CIOCOOHBIE
yJIaBIuBaTh CJa0bli CcBeT. Y JApyrux (IECTPOJMCTHBIE JpalleHbl) MO KpasMm
JUCTOBOM IJIACTMHKM HMeeTcsi Oernas IoJsioca, COCTosAlias M3 crenu(puyecKux
KJIETOK, KOTOpbIE CIIOCOOHBI HANoAO0OHe JIMH3 YJaBiuBaTh W aKKyMYJIHpPOBATh
paccessHHbIl cBeT. Tperbu (KJIMBHS, acnUIUCTPa, (QUKYC) B  YCIOBUAX
HEJ0CTATOYHOI'O OCBELIEHHUS] CIOCOOHBI OOpPa30BBIBATH OTPOMHOE KOJHMYECTBO
3€JIEHbIX IUIACTHJI, OTYEro MX JIUCThS HMMEIOT HMHTEHCHBHYIO TEMHO-3EJIEHYIO
OKpacKy. Y JMaH W3 3TOW 30HBl Pa3BWIKCh paA3JIUYHbIE MPHUCIIOCOOICHHUS:
MPUCOCKH (r0iisl), yCUKH (LIUCCYC) U APYTHE, MO3BOISIONIME UM, HEIUISISICh 32 BETBU
JE€PEBBEB, ITOJHUMATHCS HA 3HAYUTENIBHYIO BBICOTY U BBIHOCUTB JINCTHSI K CBETY.

Ha pactenusix U3 cyxux MeCT y4UTEeIb MOXKET MPOJEMOHCTPUPOBATH, KaK B
pe3ysbTaTe €CTECTBEHHOIO0 O0TOOpa, B YCIOBHSX HEIOCTATOUYHOIO YBIAKHEHUS
BBDKMBAJIM (OPMBI, MMEIOIIME MPHUCIOCOONICHUSI K HAaWMEHbIIEMY HCHapeHHIO
BOABbl, WU YTO Yy pa3HbIX (QOpM Takue NPUCIOCOOIECHUS HEOAMHAKOBBI. ITO
MIOKAa3bIBAET, YTO IMPOLIECC IBOJIIOIMHN y HUX WIEN MO Pa3IMYHBIM HaIPaBICHUIM.

Tak, y KakTyCOB JHUCTbS MOJHOCTBIO pPEAYLHUPOBAINCH W MPEBPATWINCH B



KOJIOUKH, a UX (YHKIUH CTaTU BBIMOJHATH Pa3pOCHIMECS MSICHUCTBIE 3€JICHbIE
cTebnn. Y araBbl U ajo0d PeAyIUPOBAINCH CTEOJH, a INCThS CTAIA MSICHUCTHIMU U
MOKPBITHIMU KYTUKYJION (B HUX COAECPKUTCS CIU3b, CIIOCOOHAS YIEP)KUBATh BOAY).
VY napyrux pactenuii (acmaparyc) JHUCTOBUAHBIE CTEOJMU CHUJIBHO PACCEUYECHBI U
IpeBpalleHbl B KJIaJ0JUU, KOTOPhIE pacTeHUE cOpachIBaeT B YCJIOBHUSIX CHIIbBHOMN
3acyXd. Y HEKOTOPBIX BUJOB M3 Kjacca OAHOJOJBHBIX (amMapuiuiuc, 3edupaHTec)
JIMCThSI B 3aCyIIIMBOE BpPEMSI OTMHUPAIOT, a MMUTATEIbHBIE BEIIECTBA OHU 3aIacaroT
B JIYKOBHUIIAX, COXPAHAIOIIMXCS MOJ 3€MJIEM. Y MHOTMX PAacCTeHUH CyXUX MECT
JIUCThSI CUJIBHO OMYIICHBI (CEHITOMNMS) WM UMEIOT TOJICTYIO KYTHKYJIY U BOCKOBOM
Haner (roits). Ilpu STOM BaXHO NOMYEPKHYTb, YTO BCE MPHUCIOCOOIEHUS
OTHOCHUTEJIbHBI, OHU TOJE3HBl OPraHU3My TOJIBKO B TE€X YCIIOBHUSX, B KOTOPBIX
MCTOPUYECKH BO3HHMKIM, & IPU W3MEHEHUU YCJIOBUH 3THU NPHUCHOCOOJICHUS Jaxe
MEIIAIOT Pa3BUBATHCS pacTeHHi0. [[03TOMy Tak BaKHO M3y4aTh W 3HATh YCJIOBUS
BO3JIETBIBAHUS KYJIbTYPHBIX PACTEHHI, COOTBETCTBYIOIIUE UX OMOJIOTHH.

Tak KOMHAaTHbIE pacTE€HHS IIOMOTAlOT YYAIIUMCS YCBOUTBH CIIOXHBIN
TEOPETUUECKUI MaTepuaj, caMUM YBUIECTb PE3yJbTaThl €CTECTBEHHOTO OTOOpA,
yOenuTbcsi B HMCTHHHOCTM HAydyHOM MHGOpMaluu. A BbISBISS OHOJIOTHIO
KOMHATHBIX PAacCTEHUHA U3 PA3JIMYHBIX HKOJOTHMYECKUX T[PYNIN, MKOJbHUKU
MOHUMAIOT, KaK OCYIIECTBIIATh YXO/ 33 PACTEHUSIMU C YYETOM UX MPOUCXOKACHUS
U OMOJOrMYECKHX OCOOCHHOCTEH, YUUTHIBATh OMOJIOTHIO KYJIBTYPHBIX pPacTEHUI
MPU WX BBIPAIMBAHUUA B OTKPBHITOM M 3alIMIIEHHOM TpPyHTE, YTOOBI MOIy4YaThb
HanOoJIee BEICOKHUE YPOXKAH.

[Ipucnoco0IeHHOCTh PACTEHU K MEPEKPECTHOMY OMNBUICHUIO MOXHO
MOKa3aTh Ha MPUMYJE, Y KOTOPOM IECTHKH IBETKOB JJIMHHEE TBHIYMHOK, Ha
apaOujorcuce, y KOTOPOTO pbUIbIAa LIBETKOB CO3PEBAIOT paHbIIE THIYMHOK H
BBICOBBIBAIOTCA U3 OKOJIOLBETHUKA IO PACITYCKAHHUS LIBETKOB.

3necb ymecTHO pacckazarb 00 ombiTe Y. JlapBuHa ¢ IUKIaMEHaMH,
ONMMCAHHOM B KHUTEe «JlefiCTBUE MNEepEeKpPECTHOrO OMbUICHUS B PaCTUTEIHLHOM
mupe». JapBuH onbuina 10 [BETKOB IMKIaMEHAa MbUIBLIOW TEX K€ ILIBETKOB, a

apyrue 10 [BETKOB - MBUIBLIOW IPYyroro nukiaMeHa. [[BETKH OT mepeKpecTHOro



ombuleHuss Aanu 10 muonoB-KOpoOOYeK, B cpeAHeM Mo 34 ceMsSHU B KaxIOM.
[IBeTKkH OT cCaMOONBUICHUS AaJIH § TIJI0/I0B-KOPOOOUYEK, B cpeHeM 1o 13 cemsiH B
Kaxaoi. CeMeHa OT caMOOIBUICHUSI U MEPEKPECTHOTO OINbBUICHUS OBLIN BBICESHBI
nopo3Hb. PacTeHus, BeIpociiue M3 CEMSH OT MEPEKPECTHOTO OMBUICHUS, OBLIU
BBICOTOM Ha 5 cM 0OJIbILIE U 3aLBETTN HA HECKOJIBKO HEJENb PaHbllie, YEM PACTEHUS,
pa3BUBLIMECS U3 CEMSAH OT CaMOOIBUICHMs. B cienyromeM MOKOJEHUU pacTeHUs
OT IIEPEKPECTHOTO OIBUICHHS TAKXKE IO PsANy IOKAa3aTeIe HaMHOIO OIEPEKan
pacTeHus, BBIPOCHIME M3 CEMSH OT CaMOOIbUICHHsS. Tak KOMHATHBIE pacTEHUs
no3BoJiwian JlapBUHY OOBSICHUTH OJHO W3 BAXHEWIIUX SBICHUN NPUPOAIBL.
AHANIOTUYHBIN ONBIT MOTYT MPOBECTU M YYAILKECH, KEJIAIOIINE TIIy0Ke M3ydaTh
OMOJIOTHIO.

CIIOXKHBIM JUIsI yCBOEHHsI TEOPETHYECKMU MaTepuanl O JIUBEPTrEeHIIUMH
IPU3HAKOB, BUJOOOPA30BAHUN M MaKpPO3BOJIIOLUHU ITOMOTYT YUUTENO OOBSICHUTH
MPEACTABUTENN KOMHATHBIX PACTEHHI OJHOTO pojia uiau cemenctBa. OH MOXKET
MOKa3aTb, B KAKOM HANpaBJIECHUU NUIO (QOPMUPOBAHUE MPU3HAKOB, KOTJa
HEOOJIbIIKE FPYIIbI OAHON MOMYJISILIUY WM BUJIA, TIONaasi B HEOOBIYHbIE JJI1 HUX
YCIIOBUSI, M3MEHSJIMCh MOJA HX BiusHUEeM. HoBble yciioBHA crnOcoOCTBOBAIU
BBIIBJICHUIO W 3aKPEIUICHWIO HOBBIX MYTallMd W W3MEHEHUIO HallpaBJiICHUS
€CTECTBEHHOTO 0TOOpa, TMBEPreHIMU MPU3HAKOB, YTO MPUBOAWIO K M3MEHEHUIO
reHodoHAa TONMYJSIIUKA, K eme OodblleMy HUX 000CO0JeHHI0, a 3aTeM K
00pa30BaHMIO HOBBIX MOMYJSILUMNA, BUJIOB U POJOB, MPUCIOCOOIEHHBIX K HOBBIM
YCIIOBUSIM.

JUIsi WiuTioCTpallud MpOLECCOB AKOJOTMYECKOT0 BUA000OPA30BAHUS MOYKHO
UCIIOJIb30BaTh KOMHATHBIE PACTEHHUS U3 CEMENCTBAa aMapUJUIMCOBBIX - 3eupaHTec
U dyxapuc, poauHa kotopsix LlenTpanbhas u FOxnas Amepuka. Ha ux npumepax
COBETYEM II0Ka3aThb BJIMSHUE KOHKPETHBIX YCIOBHA OTAEJIBHBIX palOHOB
OOLIMPHOro apeajia 3TOro CeMENCTBA (PKOJOTMUECKHE HUIIM) Ha JUBEPreHIHUIO
MPU3HAKOB €T0 POJIOB.

3edupanTec - pacTeHHE 3aCyLUIMBBIX MECT. Y HEro Y3Kue, MOKPBITHIE

KyTUKYJIOM JHCThS, cOpacblBaeMble B CyXxoe Bpemsi roaa. HakorueHue



MUTATENIbHBIX BEIIECTB, HEOOXOMUMBIX JUIsl OTPACTaHHsl HOBBIX PACTEHUU TpHU
OJIarONPUATHBIX YCJIOBHSX, MPOUCXOAUT B JIYKOBHIIEC, MEPUOJ LIBETEHUS OYEHb
KOPOTKHH.

Dyxapuc Mpou3pacTaeT B MoMMe peku AMa30HKH, 32 4TO MOJYyYUIT HA3BaHUE
aMa30HCKasl JIWIUA. Y 3TOTO PAacTEHUs KPYIHbIC, ITUPOKOJIAHIIETHBIE JIUCThS C
MHO>KECTBOM YCTbUI. B KOMHATHBIX YCJIOBHUSAX OH XOPOILIO PacTET TOJIBKO IpHU
00s3aTEIbHOM ~ €XEIHEBHOM OIPBICKUBAHUM, I[BETET KPYINHBIMU HEKHBIMU
LBETKAMM, UMEET NIPUATHBINA apOMaT.

Ha nmnpumepe amapuiuIMCOBBIX  MOXHO  TakK€  PacKpbITb  CYTh
reorpa)uyeckoro BU1000pa30BaHMs U MaKpO3BOJIIOIMHU. PonuHON amapuiuiica u
KJIMBUM SBIIAIOTCS paiioHbl HOxkHoM Adpuku, otraenenHsle oT lleHTpanbHOMN
AMepukn ATaaHTUYECKUM OoKeaHoM. DopMupoBaHKE NTPU3HAKOB y 3TUX PACTEHUN
1o 000COONIEHHO OT APYrux ponoB ceMmeicTBa. [loaTOMy, ¢ OAHON CTOpPOHBI,
aMapwUINC U KIMBUS UMEIOT MHOTO OOLIETr0 ¢ MPEACTABUTEISIMU JIPYTUX POJIOB,
HO B TO € BpeMs Yy HHUX MHOIO OTJIMYHOTO, YTO CQOPMHUPOBAIOCH MO
HENOCPEACTBEHHBIM BJIMSHUEM CYXOro a(pUKaHCKOIO KJIMMara U IO3BOJIHIIO
OTHECTH UX K Pa3JIMYHBIM POJIaM CEMENCTBA.

Ponuna amapwumca - nycteiHd Kappy. OTo pacTeHHe UMeEET KpYIHBIE
JUCTbsIT W 2-3 KPYNHBIX [IBETKA HA BBICOKOM IIBETOYHOM cTpenke. B
HEOJaronpusITHOE BpeMs Tojla aMapuuIC COpachIBaeT JIUCThS, a MUTATEJbHBIC
BEILECTBA COXPAHSET B JIYKOBULE, U3 KOTOPOM B OJIaronpUATHOE BpeMsl roja
OTpPAacTacT HOBOE PACTECHUE.

PonuHoil kimBHM ABIAIOTCS OoJiee BJIaXKHbIE MECTa 3alaJHOr0 MOOEPEKbs
tora Adpuku, otneneHusie ot mycteiHu Kappy [IpakonoBsiMu ropamu. Knusus He
oOpa3yeT JTyKOBUIIbI, JIUCThS €€ HE ONaJaroT U UMEIOT MHOTO yCThull. OHA LIBETET
J0JIT0O U OOWUITbHO, 00pa3ysi Ha BBICOKOM MSICUCTOM IIBETOHOCE 10 12 po3oBo-
OpPaHKEBBIX LIBETKOB.

Jist  Toro 4troObl HArJasSAHO MOKa3aTh, KakK M3MEHEHUE YCJIOBHM
CYLIECTBOBAHMS BIMSIET HA U3MEHEHNE OMOJIOTrMUYECKUX 0COOEHHOCTEN OpraHu3Ma,

IMOJIC3HO C yYalllUMHCS IIPOBECTH OIIBLIT 1O IIPEBPANICHNIO HA3EMHOI'0O KOMHATHOI'O



pacTeHHs] TpaJleCKaHIMM B BOJHOE pacTeHue (OombIT onucaH B kHure H.M.
Bep3ununa «llyTemectBue ¢ KOMHATHBIMU pacTeHUsIMU»). OKOpeHHUBIIMECS
YEpPEHKH TPaJeCKaHIUHM HAN0 IOCAOUTh B IMOYBY, HACHITIAHHYIO B CTEKIISIHHYIO
0aHKYy, 3QJINTh BOJIOM U 3aKpbITh CTEKJIOM. J/[Ba pa3a B J€Hb UEPEHKHU ONPHICKUBATH
BOJIOM B TEUEHHUE TPEX HEENb, a 3aTEM UX MOXKHO MEPECAAUTh B aKBapUyM WUJIU B
JIpyryto 0aHKy, HAa THO KOTOPOUW MpeABApUTEIBLHO HACHINIATh 3€MIIIO, IIPUKPHIB €€
CBEpXY CJIOEM TecKa. 3aTeM B aKBapUyM HaJIUTh BOAY. TpajeckaHius OyAeT KUTh
10/ BOJIOM. MOKHO cpa3y nepecaanuTb TPAJIECKAHIUMIO B AKBAPUYM UJIA B BBICOKYIO
0aHKy U B T€UEHUE Mecslla MOJIMBATh BOY, IOCTEIIEHHO MOBBIIIAS €€ YPOBEHb.

C noMoIIpI0 MUKPOCKOTIa MOKHO CPaBHUTh U3MEHEHHS B CTPOEHUU CTaphIX
Y HOBBIX JINCTHEB HA MOIEPEUYHBIX Cpe3aX, MOJACUUTATh KOJIMYECTBO YCTHHUIl Ha
KOXKUIIE TPAJECKAHIIMKM 10 MOTPYKEHUSI B BOAY M CIYCTS MECSIl €€ >KU3HU B
aKBapuyMe.

KomHaTHble pacTeHuss Bcerja akTUBHO HCHOJB3YIOT YUMUTENsS s
0000IIIEHNsT U 3aKpEeIUIEHUs M3yYEHHOIo MaTepuaia, s omnpoca ydammxcs. C
ATON LENbI0 PEKOMEHIYEM 3apaHee MOATOTOBUTh KapTOUYKH-3aJaHUsl MPUMEPHO
CJIEIYIOLIETO CONEPKAHUS:

1. TIlomoGparr He Menee 10 BHUIOB KOMHATHBIX  PACTCHH,
WUTIOCTPUPYIOIIUX Pa3JIMUHbIE TUIBI HACIEICTBEHHOW WM3MEHYMBOCTH. YKazarh,
KaKOBa POJIb 3TOM M3MEHYMBOCTU B HBOJIOLMM M MPAKTUYECKOW AEATEIbHOCTU
YeJI0BEeKa.

2. Onucats He MeHee 10 BUAOB KOMHATHBIX PACTEHUM, WITIOCTPUPYIOIMINX
paznuuHbie Gopmbl OOpHOBI 3a cyiiecTBOBaHHe. KakoBa uX pojib B mpolecce
sBOOIMK? Kak 4enoBeK UCMOJIb3yeT UX B CBOEH MPAKTUUECKON AEATEIbHOCTU?

3. CpaBHUTH HECKOJIbKO BJIArojlOOMBBIX M 3aCYyXOYCTOMYMBBIX KOMHATHBIX
pacTeHuil. YCTaHOBUTH, B YEM BBIPAKACTCA WX MPUCIIOCOOIEHHOCTh K Cpele
oburtanusi. HaGmonenus otpa3uth B Tabmuiie (Tadi. 2).

Tabmura 2

/I HazBanme pacrenust |Crebenn Jlucr Comgetne [[BeToK [T1omp1, cemena

TBOp‘—IeCKI/Iﬁ YUUTCIIb MOXCET TIIOJATOTOBUTH KapPTOUYKH-3aJdaHUA C HWHBIM



COACPIKAHUEM M HCIIOJB30BATb MX IJIA 3aKPCIUICHHA HM3YUYCHHOI'O MaTrcpuajia n

MPOBEPKU 3HAHUM yuaniuxcs. Kak mpumMep npeiaraem tadnuiry (tadn. 3).

Ta0muna 3

Ha3Banue pacTeHUus Ha6mo;[aeMLIe 3HaueHue ux JJIA 3BOJIFOIUNA B03MOXXHOCTH HCIIOJIb30BaHUS
n/n 3aKOHOMCEPHOCTH nx B HpaKTI/I‘IeCKOﬁ JCs-

TCJIBHOCTH YCJIOBCKA

Hcrons30BaHNe KOMHATHBIX PAaCTEHUN, HECOMHEHHO, ITOMOKET y4YalllUMCS
Jy4ylle YCBOUTh CJOKHBIM MHOIOIUIAHOBBIM TEOPETHYECKHl Marepuan o0
OCHOBHBIX (DaKTOpax »3BOJIIOIMH, TOHSATh OCHOBHYIO CYIIHOCTb U 3HauyCHHE
€CTECTBEHHOTO OTOOpa Kak TJIABHOW JBWXKYLIEH CHJIbI 3BOJIOLUHU, YBUIETH €ro
pe3ynbTaThl, JIy4llIe YSICHUTH IIPOLIECC 3BOJIOLNHA OPTaHUYECKOr0 MUpa Ha 3eMIIe.

[Ipn u3yueHun Tembl «Pa3BUTHE OpPraHMYECKOro MHpa» Ha KOMHATHBIX
pacTEeHUSIX MOXKHO TaKXe MpPOHAONI0AATh TOMOJIOTUYHBIE, aHAJOTUYHBIE U
PYIAMMEHTAPHBIE OpPraHbl. JTO IO3BOJUT YYAIIUMCS Jy4lle IOHSTH IPOLECCHI
JTMBEPIreHIINHN, KOHBEPreHIUH MTPU3HAKOB M 3BOJIOLUHA OPraHUYECKOr0 MUPA.

['oMoslorMYHBIMU ~ OpraHamMH, HMEIOIUMHU OO0IIee MPOUCXOKACHUE U
CXOJHO€ CTPOECHHE, HO BBIMOJHSIOIIMMH pa3Hble QYHKUWHU, SBISIOTCS, HAPUMED,
YCUKU IUCCYCa U KOJIOYKM KakTycoB. O0a 3Tu opraHa HpeACTaBIISIOT COOOM
BUJIOM3MEHEHHbBIE JIUCThSl, HO BBINOJHSIOT pa3Hble (DYHKIMU: YCHUKH LIHCCYCa,
LEIUISAACH 3a ONOpPY, MOMOTA0T PACTEHUIO BBIHOCHUTH JIMCThS K CBETY, a KOJIFOUKH
KAKTyca NPEIOXpPaHAIOT PacTeHUE OT HMCHApPEHUsT U MOeNaHus >KUBOTHbIMHU. K
TOMOJIOTUYHBIM OpraHaM OTHOCST TakKK€ JIYKOBHIBI psAla NpPEICTaBUTENEH
CEeMENCTBa aMapWIMCOBBIX (amapuiuinca, 3epupaHTeca, KpuHyma) U CTeOnIu
KaKTYyCOB - BUIOM3MEHEHHbIe cTeOn. OqHaKko GyHKIUH JIYKOBUI aMapaUTMCOBBIX
- XpaHEHHE 3aracoB MUTATEIbHBIX BEIIECTB, YTO MO3BOJSET PACTEHUSM MEPEXKUTD
HEOJaronpusiTHbIE YCIOBUS, a CTEOJIM KaKTYyCOB aCCUMMIMPYIOT OpPraHUYECcKue
BELICCTBA.

AHaJOTHYHBIMHU opraHaMun SBJIAIOTCA cTedan KaKTyCOB M JIMCTbs APYIHUX



KOMHATHBIX pacTeHuil. OHM pa3ivyHbl MO MNPOUCXOKACHUIO U CTPOEHUIO, HO
BBITIOTHSIIOT OJIMHAKOBYIO (DYHKIHUIO - CHHTE3 OpraHudeckux BemecTB. K
aHAJIOTUYHBIM OpraHaM OTHOCST TaKXe MPHUCOCKH ITUIIOIIA U YCUKH IHccyca. DTH
OpraHbl OJIMHAKOBO CIIYKaT JUIsl IPUKPEIUICHUsI pacTeHuil k onope. Ho ctpoenue u
MIPOUCXOXKJIEHUE Y HUX PAa3HOE: YCHUKH IHCCYCa - 3TO BUJIOM3MEHEHHbIE JIUCThS, a
MPUCOCKH IUIIONIA - BUJIOM3MEHEHHbIC BO3AYIIHbIe KOopHU. Ha 3TuX npumepax
BOXHO TI0Ka3aTh, YTO AaHAJIOTMYHBbICE OpraHbl BO3HUKAIOT Y JAJEKUX B
CUCTEMATHYCCKOM OTHOIIEHWW OpPraHW3MOB Ojarojmapsi KOHBEPIEHIIUU -
CXOJHOCTH TMPHU3HAKOB BCJEACTBUE NPUCIIOCOOIEHHOCTH 3TUX OPraHU3MOB K
CXOJIHOMY 00pa3y >KU3HHU.

PyaumenTtapHpiMU ~ OpraHamMu — SBJISIIOTCS  YCIIYWMKM Ha  KOPHEBHUIAX
aCMUIMCTPHI U MAMOPOTHUKOB, a TAKXKE KOJIOYKH Ha cTeOJIIX KakTycoB. Hanmuuue
TaKMX  PYIUMEHTApHBIX  JIMCTbEB  CIYXKUT  BaXHBIM  JJOKA3aTEJIbCTBOM
HUCTOPUYECKOTO PA3BUTHUS OPTAaHUYECKOTO0 MHpA, YTBEPKACHUEM, YTO KOTJA-TO Y
JaJeKUX TMPEIKOB 3TUX PACTCHUN OpraHbl ObUIM HOPMAJIbHO pPa3BUTHI, HO B
MIPOIIECCE PBOJIIOIMK TMOTEPSIIM CBOE OMOJIOTMYECKOE 3HAYCHHE M COXPAHUIHNCH B
BUJIC PYJUMEHTOB.

HarnsigHeiM NOATBEPKACHUEM 3TOTO MOKET CIY>KUTh HECIOKHBIA OMBIT IO
BBIPAIIUBAHUIO HOBBIX PACTEHUU OJHOTO M3 KaKTycOB (yI0OHEe HCIMOJb30BaTh
AMUGUIUTIOM) U3 CEMSH. DTOT ONBIT MO3BOJUT TaK¥Ke MPOCIEAUTH CBS3h MEKIY
WHJUBUAYAJIbHBIM W HUCTOPUYECKUM pPa3BUTHEM OPraHU3MOB, BBIPAKEHHYIO B
OnoreHeTH4YeCKOM 3akoHe Mromnepa-I'ekkens: kaxmgas ocoOb B CBOEM
WHJVUBUAYAJIbHOM DPa3BUTUU (OHTOT€HE3€) MOBTOPSET HCTOPUUECKOE pPa3BUTHE
Buja (pusorenes).

JIsi BBITIOJIHEHUSI ONbITA HYXKHO B3ATh MPOCESHHYIO JIMCTOBYIO 3€MIIIO,
CMEIIATh €€ B PABHBIX KOJUYECTBAX C MPOMBITHIM PEYHBIM MECKOM C MPUMECHIO
TOJYEHOTO APEBECHOI0 YIJIS, HACHINIaTh B HEOOJBIIME TUIONIKH, BHICEATH TYJa
ceMeHa 3MUUILIIOMa, HAKPBITh CTEKJIOM U COJIepKaTh MPU TEMIIEpaType OKOJIO
20° C pgo mpopacranusi ux. JlJis OpenoTBpAILCHUS Pa3BUTUS COPHSIKOB MOYBY

nepea moCeBOM HaJAO0 IMIPOKAJIWTL WM OIIIIAPHUTL KHIIATKOM. Y‘II/ITBIBaSI, qTo



HaJIM4YME B INOJIMBHOW BOJI€ H3BECTH MOXKET 3aJ€p)KaTh MPOPACTAHHE CEMSH,
NOJIUBATh 3THU TNOCEBBI HYKHO JOKIEBOM WJIM CHEroBod Boaou. llomuB mywmie
IPOBOJAUTH C IIOMOLIBI IyJIbBEPU3ATOpa, OCTOpokHO. Korma mnosBistores
BCXOJIpl, ydyamuecs yOexXJarTcs, 4YTO SNUDUUTIOM HMEET J[BE MSCUCTHIC
cemsnonu. CrenoBaTeNbHO, MPEAKA €ro MMENIU JIUCThbs, KOTOpbIE B IPOLECCE
pPa3BUTHS NPUCTIOCOOJIEHUN K YCIOBHUSAM CYIIECTBOBAHMS Y HUX PEIYLUPOBAIUCE,
a UX (PyHKUMU CTaJIM BBIIIOJIHATH 3€JIEHBIE, CUJIBHO Pa3pOCLIMECS IUIOCKUE WIIH
TpeXTpaHHbIE CTEOIH.

3aKkperyieHue W NPOBEPKY 3HAHMM MO M3Yy4aeMOMY MAaTepuaily 3TOH TEMbI
COBETYEM IIPOBOJUTH MO KapTOUKAM-3adaHUsIM. B 3T KapTOUKH MOKHO 100aBUTh
BOIIPOCHI, CBS3aHHBIE C HAJIWYUMEM Yy KOMHATHBIX PAaCTEHUH TIOMOJIOTHYHBIX,
AHAJIOTMYHBIX M PYAUMEHTapHBIX OpraHOB, a TaKXe C JUBEPreHLUHEH W
KOHBEpreHIuel OMOreHeTHYECKOro 3aKOHA. 3HAHUS YYallluXcs, 3aKperICHHbIE
IpU MOMOIIM HCIOJIb30BAHMS KOMHATHBIX PACTEHHH, OyIyT CHOCOOCTBOBATh
Pa3BUTHIO MX MBICIUTEIBbHON NEATEIbHOCTH, COACHCTBOBAaTH (DOPMUPOBAHUIO Y
HUX JIHAJIEKTUKO-MATEPUATUCTUIECKOTO MUPOBO33PEHHUS.

Uccnenys Temy «XUMHYECKass OpraHu3alMs  KIETKW», ydalluecs
aHAIM3UPYIOT  (pepMEHTaTHBHBIA  XapakTep  XUMHUYECKUX  IPOIIECCOB,
POTEKAIOUMX B KIETKE, HAOIIOJAI0T UX B XOJ€ MPOrpaMMHON J1abopaTOpHON
paboThl «PepMEHTATUBHOE paclIeIIeHue NepoKCcHa BOJA0poAa B KIETKAaX JHCTa
aKBaApUYMHOTO PACTEHMs DJI0€W». YUHUTENb MOSICHSAET, YTO MEPOKCH BOJIOpPOAA
oOpa3yercs B OKHUBBIX KJIETKax @pU OHUOJIOrMYECKOM OKHCICHHH, 4YTO B
pPacCTUTENbHBIX KIETKaxX MOJ JeWcTBHEM (EepMeHTa MEepOKCHUIa3bl OH OBICTPO
pasnaraercst 10 KHCJIOpOAa M BOJBI, NPEIOXPaHssl OPraHu3M OT oTpasieHus. [
3TOM JabopaTOpHON pabOThI MOKHO MOATOTOBUTh HHCTPYKTUBHYIO KapTOUKY,
HaIIPUMED, CIEAYIOLIErO COAEP/KAHNS:

1. Pa3zpesaTs JUCT 3J10/1€U CKaJbliesieM Wik 0e30macHOoN OpUTBOM Ha 4 4acTu
U TIOMECTUTh KaXIYI0 4acThb B OTAEIbHYI0 NPOOUpPKY. B oHY M3 HUX NPUIHUTH
HEMHOTI'O YHCTOH BOJIbI, BO BTOPYIO - 96-IpajyCHOrO COUPTA, B TPETHIO - JEASIHON

YKcyCHOI\/’I KHCJIOTBI, B YCTBCPTYIO - BOJbLI, KOTOPYIO OJOBECTH 0 KHIICHHA Ha



IJIAMEHU CIIUPTOBKH.

2. Tlocne Takoil npenBapUTENbHON OOpPaOOTKH KaxAbli KyCOYEK JHCTa
3JI0ICU NUHIIETOM MEPEHECTH Ha OTIEJIBHOE IPEAMETHOE CTEKJIO; C IMOMOIIBIO
NUIIETKH HAHECTH Ha KaXKJbli M3 HUX HECKOJBKO Kamesb MNEPOKCHIa BOJOpoAa U

HaOJII0/1aTh, YTO MPOU30MUJIET C KYCOYKaMH 3JI0JICH, 3alUChiBas B TAOIMILy (TaOJl.

4).

Tabmauua 4

Ha6mo,aaeMoe SIBJICHUC BapI/IaHTI)I OIIbITa

0e3 00paboTKH criupt (96°) YKCyCHast [KHTISTICHHE

KHCJIOTa

3. Crenatb BBIBO/J 11O OIIBITY.

AHAJIOTUYHBIE OTBITHI MOKHO BBITIOJIHSTh, UCIIOIb3YS JIUCThS TPAACCKAHIIUN
WU TejlaproHuu. B 5ToM ciiyyae oJiHa TpyIia MIKOJIbHUKOB BBIMOJHSET OMBIT C
JUCTBSIMU 3JIOJIEU, Apyras - C JIUCThSIMH TPAAECKaHUWU, TPEThS - C JIUCThSIMH
nenaprounr. WM pesynapTaThl ombiTa CTaHYT enie Oojee yOeIUTENbHBIMU U
000CcHOBaHHBIMH. OTIBITHI MO3BOJIAT YUAITUMCS HATJISITHO YOSIUTHCS, YTO B KUBBIX
KJIETKaX PacTeHHUM MO JNEeWCTBUEM MEPOKCHA BOAOPOAA BBIICISIOTCS MYy3bIPbKU
KHCIIOpOJia, TaK KaKk B HHUX TOJ JelcTBHeM (epMeHTa Oelika MepOKCHUIA3hI
MPOUCXOJUT pacUISIJICHUE MEPOKCUIa BOJAOpPOJa. B MepTBBIX TKaHAX, YOUTHIX
CIIUPTOM, YKCYCHOW KHCIOTOM WIJIM HArpeBaHUEM, B KOTOPBIX MPOU3O0IILIIA
JeHatypaius Oelika U paspylieH (pepMeHT, pas3sioxKeHUs EPOKCHa BOJIOPOia HE
MPOUCXOIAIIO ¥ KUCIIOPOJI HE BBIJIEIISIICS.

B teme «Ctpoenne um (QyHKIUHM KIETKH» MNPOTPAMMON MPETYyCMOTPEHO
MpoBEeJIeHUE Tpex JabopaTopHbIX paboT. B HUX KOMHATHbIE U aKBapUYyMHBIC
pacTeHHs] HE3aMEHUMBI.

CpaBHUTEIBLHOE OINHMCAHHWE >KUBOTHOM W PACTUTEIIBHOM KJIETOK MOKHO
MIPOBECTH, UCTIOB3YS JJI TA00PATOPHOIN paOOTHI JTUCTHS AJIOJCH:

1. Ha npeaMeTHOE CTEKJIO MOMECTUTH JIUCT 310/eu. KanHyTh Ha HEro BOAOM



Y HAaKpPbITh MOKPOBHBIM CTEKJIOM.
2. YaliHOW 70XKOHM (TIpeABapUTEIbLHO 00€33apa’KeHHOM CHUPTOM) CHSIThH C
BHYTPEHHEH CTOPOHBI IIEKW HEMHOTO CIM3U M MMOMECTUTh Ha MPEIMETHOE CTEKIIO.
[logkpacuth ee pa30aBICHHBIMU CUHUMHU YEPHWIAMH U HAKPBITh MOKPOBHBIM
CTEKJIOM.
3. PaccmotpeTs mpemaparhl 1O CBETOBBIM MHKpPOCKOIOM. [Ipu Gomibiom
YBEJIMYECHUHN HAWTU OCHOBHBIE OopraHoujibl. Pe3ysibTaThl HAOMIONEHUH 3amucaTh B

Tabnuiy (Tabm. 5).

Ta0Omumna 5

Tun kneTku [Muronnazma Anpo [Tnactunsl Ob6onouka

PacturenpHas

JKusotHas

4. CnenaiiTe BBIBOJ Ha OCHOBAHNH HAOIIOIEHUIL.

Oty paboTy MOXHO MPOJOKUTh U CPABHUTH CTPOCHHE KIIETOK Pa3JIMYHBIX
TKaHEl OJHOTO W TOTO € PacTEHHUsI, PACCMOTPEB O]l MUKPOCKOIIOM U 3apUCOBAB
KJIETKM MOKPOBHOM TKaHU (3MUIAEPMHC JIUCTA), ACCUMUIISILIMOHHON TKaHM (pa3pe3
JUCTAa), MEPUCTEMATHYECKOM TKaHM (KOHYC HapacTaHUsi KOpHSA), KOPHEBOU
BOJIOCOK, KJIETKM MTPOBOJAIIMX TKaHEW. Takoe CpaBHUTEIBHOE U3yYEHUE IT03BOJIUT
YCTaHOBUTh, B UEM BbIpaXaeTcCsl CHelHaIn3alusl KJIETOK, a TaKKe MOHATHh CBS3b
MEX1y UX CTPOCHUEM U BBIMOIHIEMbIMU QPYHKIMSIMH. PaOOTy MOKHO BBIIOJHSAThH
Ha J1I000M KOMHaTHOM pacTeHMH. OHa TOMOXET YYHUTENI YOeIuTh
CTapILIEKIIACCHUKOB B TOM, YTO OCHOBHAs 3aKOHOMEPHOCTb 3BOJIOLHUU TKaHEBBIX
KJIETOK - 3TO MpUCHOCOOieHne K (PYHKIMOHUPOBAHUIO B COCTaBe €AMHOIO
MHOTOKJIETOYHOT'O OpraHu3ma.

JIBUKEHUE LWTOIUIa3Mbl B JKHUBBIX PACTUTENIBHBIX KJIETKAaX MOXHO
HaOJI0aTh B JIMCTHAX BJIOJEH, & B TEX IIKOJIAX, /i€ MO3BOJISIOT YCIOBHUSA, U C
JPYTMMH pacTeHHUAMU. OITO cJelaeT BbIBOAbI Oosiee yOeAUTENbHBIMH U
000CHOBaHHBIMH.

st mpoBenenust jJabopaTopHOM pabOThl y4HUTENh TOTOBUT MPUMEPHO



CJIEAYIOIIYI0 HHCTPYKTUBHYIO KaPTOUKY:

1. IIpuroToBUTH Mpenapar JucTa 3101€U WK IPYroro pacTeHHUS.

2. PaccMoTpeTh mpemnapaT mpu OOJBIIOM YBEIMYEHUU MUKpockoma. Haittu
KJIETKH, B KOTOPBIX 3aMETHO JBMKEHHME ILMTOIUIa3Mbl (IJIs 3TOTO HAAO IUIAaBHO
NepeBUraTh Ipenapar Mo MPEeIMETHOMY CTOJMKY, pabOTaTh MHKPOBUHTOM U
pEryJIMpoBaTh OCBEIICHUE).

3. Eciu IBM>KEHHE IUTOIIa3Mbl HE OOHApPYKEHO, MIOMECTUTDH MpenapaT Ha
HECKOJIbKO MHHYT TII0JT HACTOJIbHYIO JJIEKTpUuYecKyro jammy B 60 Bt Ha
pacctossuun 20-30 ¢cM WIM TMOJAEPKATh JMUCT MEXAY NalbllaMU PYKH, ClIeTKa
CIaBUB €TO.

4. 3apucoBaTh 2-3 KJIETKM U yKa3aThb MX O0OJIOYKY, IUTOIUIA3MYy, SIpO,
XJIOPOILIACTHI.

5. CHATH NMOKPOBHOE CTEKJIO, HAHECTH Ha IpernapaT HECKOIbKO Karelb 96-
rpajyCHOro cnupTa. BHOBH HAKpPHITh TOKPOBHBIM CTEKJIOM, pACCMOTPETh Mpenapar
U OTMETUTh, KaKue TMPOU3OUUIM HU3MEHEHUsS B JBW)KCHUU IUTOILIA3MbI O]
JEWCTBUEM CIIUPTA.

6. Coenatb BBIBO/I 1O OIIBITY.

OnbIT yOeKIaeT yJamuxcsi, YTO JABUKEHUE IUTOIUIA3MbI MPUCYIIE TOJIBKO
JKUBBIM KJIETKaM U SIBJIICTCS. OJHUM U3 MPOSBJICHUN WX >KU3HEAESATEIbHOCTH. B
KJIeTKaX, yOUTBHIX CIIUPTOM, JIBHIKEHHUE IUTOTIIIaA3MbI TIPEKPAIIAETCS.

[1na3mMonu3 M Jeniaa3Moian3 MOKHO HAOMIOJaTh B JKMBBIX KIIETKax JHCTa
Jofieu. DTU SBJICHUS yNOOHO HAOMIOJaTh TaKKE HAa KOMHATHBIX PACTCHHSIX C
OKpaIlIEeHHbIM  KJIETOYHBIM COKOM, HampuMep B  (PHUOJICTOBBIX JIMCTHAX
TpaJeCKaHIIMM 3€OpOBUIHOM, B OKpPAIICHHBIX JICTIECTKAX I[BETKOB MPUMYIIHI,
Oayib3aMUHa WJIM TIEJapPTrOHUHU, B JIUCThSIX AKBAPUYMHOTO PACTCHUSI BAJTUCHEPUH.

JIJist IpUTOTOBJICHHS TIPpENapaToB HY>KHO OCTpOW OpUTBOM clienaTh TOHKHE
Cpe3bl C HIKHEH CTOPOHBI JIMCTAa WJIM C BEPXHEM CTOPOHBI JICMIECTKOB
OKOJIOLIBETHMKA YKa3aHHBIX pacTeHUU. VCIoab30BaTh CHATHIM JMUIEPMHUC IS
ATUX LEJEH HEeNb3sl, TaK KaK MPU €ro CAUPAHUU MHOTUE KIETKH MOTYT OKa3aThCs

MOBPCKACHHBIMMU. B KadyCCTBC IIJ1a3MOJINTHUKA JJIAA IMPOBCACHUA 3TOU



JabopaTopHO# pabOTHI B YCIOBHSIX IIKOJIBI HanOOIee yI00HO MUCIIOIh30BaTh 2- 3-
NPOLEHTHBIA pacTBOp TMOBapeHHOM comu. HaOmogath 3a MIa3MOIM30M U
JEIUIa3MOJIN30M LieJecooOpa3Ho Ha OJHOM IpemnapaTe. UToObl BBIBOABI ObLIM
Oonee yOenuTeIbHBIMU U MEHBIIE TPAaBMHUPOBAJIOCH PACTEHUE, COBETYEM BO BpeMs
7a00paTopHOl pabOThl MPENTIOKUTh MPOHAOIIOAATh OSTH SBJICHUS PAa3HBIM
YYEHUKAM Yy pPa3HbIX PAaCTEHUH, IOJb3YysACh MHCTPYKTMBHOW KapTOW, a B KOHLE
paboThI BCEM KJIaCCOM OOCYAMTH pe3ylbTaThl HAOMIOAEHUI OTJCIBbHBIX YUAIIUXCS.
HHCTpyKTHBHAS KAPTOUKA MOKET OBITh MPUMEPHO CIIETYIOIIEH:

1. [IpuroToBUTH MUKpOIIpENapaT U3 PACTUTENBHOIO OOBEKTA.

2. PaccMOTpeTh OOBEKT MpU MajOM YBEIMYEHHH MUKPOCKOMa (0OpaTUTh
BHHMAaHNE HA IJIOTHOE MTPUJIETAHNE CONEPKUMOTO KIETOK K UX CTCHKaM).

3. HanecTu Ha mpeaMeTHOE CTEKJIO Y Kpas MOKPOBHOIO CTEKsa (MM CHSB
CTEKJIO) HECKOJbKO KalleJb pacTBOpa IIOBApeHHON COJNM M MPOCIEAUTh 3a
M3MEHEHUSIMU, IPOUCXOAIIMMU B KJeTKax. [lepenBuras npenapar, HAMTH KJIETKH,
B KOTOPBIX HACTYNWJ IUIa3MOJIM3 MU HAYaJOCh OTXOXKACHHE LUTOIIa3Mbl C
HaXOJAIUMUCS B HEW OPraHOMJaMu OT CTEHOK KJIETKH.

4. He cnBuras npenapara, ¢ OQHOM CTOPOHBI IOKPOBHOTO CTEKJIA MOJIOKUTh
NOJIOCKY (PUIIBTPOBAJILHOM OyMaru AJisi OTCachlBaHUSI pacTBOpa MOBAPEHHOM COJIH,
a C MPOTUBOIIOJIOKHOW CTOPOHBI - IUIIETKOM HECKOJIBKO pa3 KalHyThb YUCTOU
BOJIOM.

5. Ilpocnenuts 3a M3MEHEHUSMHM B TEX KJIETKaX, B KOTOPBIX pPAHBLIE
HabOmoganu 1ia3moin3. Eciy B TeueHne HECKONbKUX MUHYT HUKaKUX U3MEHEHUHN
He OyneT, TO CieAyeT BHOBb MPOMBITH Cpe3 (HAHECTH HECKOJIBbKO Kamellb YUCTON
BOJIbI U CMEHUTBH TMOJIOCKY (DPUIBTPOBAIILHON Oymaru).

6. 3apucoBaTh KJIETKH B COCTOSIHUM IJIa3MOJIN32a U AETIa3MoJIn3a.

7. CHATh MOKPOBHOE CTEKJIO, OTCOCaTh BONY (hUIBTpOBajIbHOW Oymaroi u
KanmHyTh Ha cpe3 1 - 2 karmum cnupTa. BHOBb HakpbITh NIpenapaT MOKPOBHBIM
CTeKJIOM. PaccMOTpeTh €ro mojJ MHKPOCKOIOM, OTMeyasi U3MEHEHHE B OKpacKe
KJIETOK.

8. IloBropuTh pabOTy 1O NOJYYEHUIO IUIA3MOJM3a U JIEMJIa3MOJIN3A,



HaOro1as 3a cocTosiHUEeM KieTok. HaOmonenus 3anummure B Tabnuiy (Tadi. 6).

Ta0muna 6

CocTosiHHE KIIETOK H3meneHns B KiIeTkax

Ne /it [Tmazmounm3 Hemnazmonmns Oxpacka COIEP)KUMOTO

KICTKH

Kupvie knetknm Kretkw,

y6I/ITLI€ CIIUPTOM

9. Cnenatb BBIBOABI IO HAOIIOICHUSM.

HabitoieHust moka3pIBaloT, Kak *UBas KJIETOYHasi 000J0YKa OrpaHUYMBAET
BHYTPEHHIOIO Cpely KIETKM OT BHEIIHEW, O0OecneunBaeT U peryaupyer
n30upaTeabHOE MPOHUKHOBEHHUE B KJIETKY HOHOB M MX BBIBEJCHUE U3 HEE; MEPTBas
000J104YKa HE CITOCOOHA BBINIOJIHATH 3TU (DYHKIIMH.

[Tpu nzydyenuu tembl «OOMEH BEUIECTB U MPEBPAIICHUE SHEPTUN B KIIETKE»
JECATUKIIACCHUKU CMOTYT JIy4llle YACHUTh Ipouecc (pOToCUHTE3a, €CIIU TOBTOPUTH
VUIU BCIIOMHUTB OIIBITHI C KOMHATHBIMH PACTEHUSMH, JOKA3bIBAIOIINE MTOTJIOIICHUE
JUCTBSIMM YIJIEKUCIIOTO ra3a U BBIJEICHHE KHUCIOpOJa Ha CBETY, 0O0pa3oBaHUE
Kpaxmaja B JINCThSIX HA CBETY M MOJYYEHHUE BBITSKKU XJIOpOoPUILIa.

PackpbiBasi myTH NOBBIIIEHHUS] NPOAYKTUBHOCTH (DOTOCHHTE3a, HMEIOINE
OONBIIOE  NPAKTUYECKOE  3HAUYEHWE B TMOBBILIEHUU  YPOXKAHHOCTH
CEJIbCKOXO3SIIICTBEHHBIX KYJIBbTYpP, YUUTENb IJs Oonblel yOeaUuTEeIbHOCTH MOXKET
NPEMIOKHUTh YHAITUMCS IPOBECTH HECIOKHBIN OMBIT, WTIOCTPUPYIOMINI BIUSHUE
WHTEHCUBHOCTU OCBEUICHUS HAa BBIJECJICHHE KHUCIOPOJa PACTEHUEM B IPOLECCE
doTocuHTE3a. DTOT ONBIT YYalIUecs, MONb3YSCh MHCTPYKLHMEH y4HTENs, MOTYT
MOJATOTOBHUTH K YPOKY B YTOJIKE KUBOW MPUPOJIbI, UCIIOJIb3YsI BETKU aKBAPUYMHBIX
pacTeHui 3JI0JeU U POrOJUMCTHUKA, CTaKaHbl WJIM OOJbLINE MPOOUPKU C BOAOW,
CTEKJISIHHBIE MAJIOUKH UM TPYyOOUKH, HUTKU, HACTOJIBHYIO AJIEKTPUUECKYIO JIaMITy.

['oTOBs ONBIT, BETKY AJIOJIEM WJIM POrOJMCTHUKA IiuuHOM 8-10 cm cierka
IPUKPEIUSIIOT K CTEKJSIHHOW MAaJOYKe M OIyCKalOT BEPXYIIKOW BHU3 B CTaKaH C

BOJIoM. BepxHuii koHel cTeOJisi OTpe3aloT B BOJE OCTPHIMU HOXKHHUIIAMHU.



[ToAroTOBNIEHHBIHN K IEMOHCTPALIMU MPUOOP CTABAT HA cTOJN yuuTens. OObACHAA Ha
YPOKE BIIHMSIHUE WHTEHCUBHOCTH OCBEILIECHHSI HA MPOAYKTHBHOCTH (POTOCHHTE3A,
yuuTeNb JAEMOHCTpUpYyeT onbIT. Crenyer oOpaTWTh BHUMAaHHME Y4YalllUXCs Ha
CIIEyIoIIee: eCal MpUbop C PacTeHHEM CTOHUT PSAJOM C UCTOYHMKOM OCBELICHHS
(ropsLE AJIEKTPUYECKON JIaMIIOi), U3 pa3pe3a cTeOJii MHTEHCUBHO, IEMOYKOM
BBIJICIISIFOTCS ITy3bIPbKH KUCIOPO/A; €CIM IPUOOP C PACTEHUEM YAAIATH OT JIAMIIBI
WIM TIOMECTUTh MEXKIY JIAMIIOM M PAaCTEHUSMM JKpaH, TO KOJIWYECTBO ITy3bIPHKOB
3HAYUTEIPHO YMEHBIIAETCS WM MPUOCTAHABIMBAETCS COBCEM; €CIM MPUOOp C
pacTeHUsIMM BHOBB MPHUOIMKATh K JIAaMIE WIM YOpaTh 3KpaH, TO TOK ITy3bIPbKOB
BO30OHOBISIETCS.  MOXHO  JIETKO  MOJCYMTATh  KOJHMYECTBO  IY3bIPHKOB,
BBIICTISIOIMXCA BOJIM3M JIaMIIbl M BJAJIM OT HEE 3a OJUHAKOBBIA IMPOMEXYTOK
BpeMeHU. ComocTaBisisi MX KOJUYECTBO, ydalluecs yOexIaroTcs B TOM, YTO
MHTEHCUBHOCTb OCBEILLEHUS 3HAUUTEIHHO BIUSAET HA UHTEHCUBHOCTH (DOTOCHHTE3A.
3Has npsAMYI0 3aBUCUMOCTb MEXy (DOTOCHHTE30M U YPOKaeM, JIETKO MOHATh, KaK
BAJKHO JUISL TIOJYYEHHS BBICOKMX YPO’KAEB KYJIBTYPHBIX PACTEHHU CBOEBPEMEHHO
IIPOBOJUTE NPOPBIBKH, INPOIOJIKH, JOKIEBAHHE, MOWKY CTEKOJ B TEIUIALAX,

co3aaBas Oonee 6J'IaFOHpI/I5{THBIC YCIIOBUA JJIA JTyHYIICTO OCBCUICHUA paCTCHHI)'I.



METOINYECKHUE PEKOMEHIAIINMU K IPAKTUYECKHUM PABOTAM
HA YPOKAX ECTECTBO3HAHMUS (BUOJIOT'UN)

N3yuas Temy «Pa3MHOXEHHE W pa3BUTUE OPraHU3MOBY», HaApsALy C
WCITOJIb30BAHUEM TOTOBBIX MHUKPOIIPENApATOB JJIsI HAOIIOACHUS JEIEHUS KIIETOK,
MHUTO3a, MeH03a W TMPOpACTaHUs MbUIbLIBI, JJII O3HAKOMIIEHHSI CO CIelnu(HUKoit
OTJENBHBIX XPOMOCOM M KapuUOTHMA, a B OCOOCHHOCTH [UIsl JIEMOHCTpAIUH
pa3nuyHbBIX (OPM Pa3MHOKEHUS MOXHO IIMPOKO TMPUBIEKATh KOMHATHBIC
pacTeHus.

JleneHust KJIETOK, MUTO3, KapUOTUII U OTAEJIbHBIE XPOMOCOMBI MOYHO
paccMaTpuBaTh Ha BPEMEHHBIX JABJICHBIX IIperaparax KOpHEH, Hampumep
TpaJeCKaHIMH, NeJapronuu, 0anp3amuHa. MX U3roroBieHue 3a HECKOJIBKO CYTOK
JI0 YpOKa MOKHO OpPraHHM30BaTh B OMOJOTrMYE€CKOM KaOMHETE LIKOJIbI, IPUBJIEKAs K
ATON paboTe ydaluxcs, >KeJawlux Oojiee YriayOJeHHO Hu3y4aTh OMOJIOTHIO.
M3roToBieHre BpPEMEHHBIX [JABJIEHHBIX IPENaparoB IPOBOIAT B CIEIYHOUIEH
MOCJIEN0BATENBHOCTH:

1. V3 OKOpeHEHHBbIX YEPEHKOB TpaJeCKaHIUU, Oanb3aMHHA WIH APYTHX
KOMHATHBIX PACTEHUI OCTOPOYKHO CKAJIBIIEJIEM OTpE3aTh KOHYMKHU KOPHEW JUIMHOU
0,5-0,7 cMm (31ech MPOUCXOJUT MHTEHCHUBHOE JICJICHHE KJIETOK) M IOMECTUTh HUX
it pukcau Ha cyTku B gukcarop Kopnya. Takol (ukcaTop rotoBst u3 Tpex
yacTel 96-MpoLeHTHOrO0 CIUPTa U OJTHOM YacCTH JIEASHON YKCYCHON KHCIIOTHI.

2. ocne pukcanuu KOpHU XOPOIIO MPOMBITH B 70-MPOLIEHTHOM CHUPTE U
MOMECTUTh UX B HOBYIO MOPIUIO CIIUPTA TAKOW K€ KOHIIEHTPALUU, B KOTOPOM OHH
MOTYT XPaHUTBHCS HECKOJIBKO MECSIIEB.

3. IIpuroToBUTH alETOKAPMHUHOBBIN MM AllETOOPCEMHOBBINA KPACUTEND IS
OKpacku KopewmkoB. C 3T0il Lebl0 B CTEKISIHHYIO K0JIOy o0bemMom 200-250 mu
HAJI0 HAJUTH 55 MJI AUCTUIUIMPOBAHHOMN BOJBI, IPUIUTE 45 MII JIEIIHOW YKCYCHOM
KHUCJIOTHI M HachaTh 2-4 T KapMUHA WM OPCEUHA; B KOJIOY BCTABUTH CTEKJISIHHYIO

BOpPOHKY MW KHUIIITUTL Ha THXOM OI'HC B TCUYCHHUC YacCa, 3aTCM OXJIaIUuTb H



OT(UIBTPOBATE.

4. JInsa OKpacKu MepeHecTu 2-3 KOpHs U3 CIUpTa B OIOKC C BOJION HA 5 MUH,
CIIUTh BOJY M MOMECTUTh KOpHU Ha 10 MuH Ui Manepauuu (pacrnajga TKaHM Ha
OTJIEJIbHBIE KJIETKH) B TUTENEK C 45-IPOLUEHTHBIM PacTBOPOM YKCYCHOM KHCIIOTBHI.
3areM MEepeHecTH KOPHU B THUIEJIEK C AalleTOKAPMUHOM HWJIM alleTOOPCEHUHOM.
3aKpbITh KpPBIIIKOM M OCTOPOKHO HarpeBaTh Ha CIHUPTOBKE (HE IOBOAS [0
KUIIEHUs!), TOCIIe YEro OCTABUTh KOPHU HA 15 MUH B TUreNbKeE /7151 OCThIBAHMSL.

5. 11 npUroTOBIEHHS] BPEMEHHBIX JABJIEHBIX IIPENapaToB CIEAYET U3BIIECYb
INUHIETOM KOPHM M3 KpacuTelns, IMOMECTUTh HX Ha MPEIMETHOE CTEKIO U
CKAJIBIIEJIEM OTHAEJIUTh TEMHOOKPAUIEHHBIE WX KOHYMKM JIMHOW 1,5-2 mwm.
OcTanbHyI0 4acTh MOXKHO yAQJINTh. HaHeCTH Ha CTEKIIO KaIlI0 YKCYCHOM KUCIOTHI
U OTTSIHYTh €€ MOJOCKOW (PUIBTPOBAILHON Oymaru. DTy npoueaypy NOBTOPUTH 2-
3 pa3za. HakpeiTh mnpenapar MHOKPOBHBIM CTEKJIOM M OCTOPOXKHO, YTOOBI HE
pa3laBUTh CTEKJIO, KPYIOBBIMHU JABMKEHUSIMU PYUYKA NPENapoBaJIbHON HIJIbI
pa3aBUTh Mpenapar.

6. UToOB! npemnapar MOKHO OBLIIO COXPAaHUTH JUIS CIENYIOIIETO ypoKa, Kpas
MOKPOBHOTO CTEKJa C TMIOMOIIBIO CKajbleds HaA0 CMa3aThb pa3orpeTbiM
napaduHOM WA OOBECTH KUCTOYKOM C JTAKOM JJIsl HOTTEH.

Ha ypoke, mnomemas MuKporpenapar IMOJA MHUKPOCKOI, C LEJbIO
OoOHapy>XKeHMsI AENALUIMXCS KJIETOK Ha pa3HbIX (pazax MUTO3a UX PacCMATPUBAIOT U
3apUCOBBIBAIOT MPU MAJIOM YBEIMYECHHUH, HAOJI0/1asd 32 COCTOSIHUEM SIpa, sIACPHON
000JIOUKH, SIAPHIIIKA U IUTOIUIa3Mbl. Oco0oe BHUMaHHE 00palaloT Ha COCTOSTHHE
XpOMOCOM B KaxJ0il (a3ze muTo3a. 3aTeM OTOMPAIOT KIETKY, HaXOJIAILIYIOCS B
cTanuu Metadasbl, KOTAa XpOMOCOMBI JIy4Ille€ BUJIHBI, U IEPEBOJAST MUKPOCKOI Ha
Oonpiioe yBenuyeHue. UToObl OmpenenuTh KApUOTUIT PACTEHUN W YCTAaHOBUTh
CHelM(PUKY CTPOCHHSI OTIEIbHBIX XPOMOCOM, JETalbHO pacCMaTpUBAIOT MU
3apUCOBBIBAIOT 3Ty KIETKY M OTIEIbHBIE XPOMOCOMBI, IO BO3MOKHOCTH
MOJICUMTHIBAS UX KOJIUYECTBO.

[Ipn wu3ydenun ¢(opM pa3MHOXKEHHUS >KUBBIX OPraHU3MOB KOMHATHbIE

PaCTCHUA MOT'YT CTaThb HE3aMCHHUMbBIMU 00BEKTaMU AJI1 JEMOHCTPAalK Pa3JINYHbIX



CocOOOB ~ BEreTaTUBHOTO  pa3MHOXKEHUs  pacTeHud. Ha  KOHKpPETHBIX,
COOTBETCTBEHHO  MOJOOpPAaHHBIX  JK3EMIULIPAX  JECATUKIACCHHKAM  MOYKHO
MPOJEMOHCTPUPOBATH  OMBITHI O  PAa3MHOXKEHHUIO PACTEHHH  CcTEOJIEBBIMU
YyepeHKaMHu, YycaMH, TIPUBUBKOW UYEPEHKOM, OKYJUPOBKOW, JIYKOBHUIIAMH,
KOpPHEBUIIIEM, KIyOHSMH, KOPHEBBIMH YE€pEHKaMH, JIMCTOM M YacTSIMH JIMCTA,
JieTKaMu (OIBITHI OMUCaHbl B TeMe «BereraTuBHOE pa3MHOXKEHUE pacTeHui»). C
MOJIOBBIM Pa3MHOKEHUEM PACTEHUN YYAIIUXCS MOYXHO MO3HAKOMHTH, MCIOJIb3Ys
KOMHATHBIE PACTEHUSI U3 PAa3JIMYHBIX OMBITOB, BBHIMOJHIEMBIX KpPYKKOBIIAMHU
Pa3HBIX KJIACCOB MO MOJYYEHUIO IUIOAOB U CEMSAH Y KOMHATHBIX PACTEHUII.

[Ipouiecc pa3BUTHA MOJOBBIX KJIETOK Yy Ppa3IMYHBIX OPraHU3MOB HMEET
MHOro OOIIero, Tak Kak B €ro OCHOBE JIeXKHUT Meio3. Hapsgy c¢ »tum ero
OCOOEHHOCTH MPUCYIIM KaXIOMY BHJY PACTeHHH WA KUBOTHBIX. Kpome Toro,
MYKCKHE U JKCHCKHE KIIETKH Y BCE€X OPTaHU3MOB, PAa3MHOKAIOUIUXCS MOJOBBIM
yTEeM, Pa3IMYaloTCs M0 XapaKTepy Pa3BUTHUSA U IO CTPOECHHUIO.

[Tponecc Meiio3a B yCIOBUSIX IIKOJIBI yA0OHEEe HAOMI0AaTh HA TOTOBSIIUXCS
K I[BETEHUIO aMapuwuiuce, IMpuUMyJlie, KIUBUH, Oalb3aMUHE, TMEJaprOHUH,
TpajgeckaHuu W ap. Jug 3Toil 1enu HCHONb3YHT JHUOO JKUBBIE, TOJBKO YTO
cpe3aHHble OYTOHBI pacTeHui, JUOO0 3a(UKCHUPOBAHHBIE B YKCYCHOM pacTBOpE
Kopnya (3:1) u B 70-nporieHTHOM 3THiIOBOM crniupTe. Ilepen duxcanueit ciegyer
00s13aTebHO YOENUTHhCS, YTO B JIAaHHOM I[BETKE WJIM COLIBETUHM MJIET MPOLECC
Mmerno3a. Ilocne a3toro cpeszarb oTOOpaHHbIE OYTOHBI, OCTOPOKHO IHUHLETOM
OTJICTIUTh THIYMHKU U TIECTHKU M 3adukcupoBaTh ux B pactBope Kopnya (3:1) u
nepeHecTd B 70-mpouieHTHBINM cnupT. TexHuka (pUKcaluuy U MPOMBIBAHMS Ta K€,
4yTO NOpu MUTO3€. JlJI1 NPUTrOTOBIEHUS BPEMEHHBIX JABICHBIX IPENapaToB
MBUTBHUK TIOMECTUTh MUHIIETOM Ha MPEAMETHOE CTEKJIO, Pa3IaBUTh CTEKJISHHOU
NajJOYKOW WJIM TPENapoBaIbHOM WIJIONW, YTOOBI PACCPENOTOYUTH COIEPKUMOE.
3aTeM HECKOJIbKO MbUIBLIEBBIX 3€PEH MEPEHECTH MUHIIETOM Ha YUCTOE MPEIMETHOE
CTEKJIO, OKPACUTh UX alleTOKAPMUHOM WA alleTOOpCEMHOM. JlaHHbIE MpenapaTsl
TOTOBUTH B TOH K€ MOCJIEI0BATEILHOCTH, KaK U B pab0Te 10 U3yYEHUIO MUTO3A.

Ha ypoke 3T Mukpomnpenaparbl BHauyaje HaJl0 PacCCMOTPETh MpPH MajoM



YBEIUYCHUH, HAUTH CPOPMUPOBAHHOE MBUIBIIEBOE 3€PHO U OMPENEINUTh, CKOJIBKO B
HEM KJIETOK M KaKasi U3 HUX raMeTa.

OmonoTBOpeHre M 00pa3oBaHHME IUIOJIOB Yy PACTEHUM MOXHO TaKkKe
M3y4yaTh Ha [BETYLIUX MPUMYJIC, aMapUILINCE, KIUBUU. Y 3TUX PACTCHUHN MECTHUK
KpPYIHBIA, a €ro phuiblie, CTOJIOUK M 3aBsi3b XOpOIIO pa3BuThl. Ha mpogosibHOM
pa3pe3e IMeCTUKAa JaXe HEBOOPYKEHHBIM TIJ1a30M MOYKHO $ICHO pa3JIMYUTh
CEMSIIOYKHU.

Kpome Toro, ydammumcs HaJao NOKa3aTh MOJ MHUKPOCKOIIOM IPOPOCIIYIO
nbeuiblly. [IpopamyBanue MbUIBIBI B YTOJIKE KUBOM MPHUPOBI BHITIOJHSIOT JIBOE-
Tpoe ywammxcs 1o 3agaHuio yuyutens. CyliecTByeT HECKOJIbKO CIoco00B
MpOpaIMBaHUs TBUIBIIBI M OINPEACIICHUS €€ XKU3HEeCIOoCOOHOCTU. B ycrmoBusax
IIKOJIBI HanboJiee YA0OHO BBITIOIHAT 3TO CJIEAYIOIINUM 00pa3oMm:

1. ITpUroToBUTH HECKOJIBKO BIJIAYKHBIX KaMmep AJisk MUKporipenapaToB. C 3Toi
LEIbI0 Ha yrjax IMOKPOBHBIX CTEKOJ W3 pacIUIaBIEHHOro mnapaduHa clenaTh
OYrOpKH-HOXKH BBICOTOM OKOJIO 5 MM.

2. B ueHTp Kaxa0ro MoKpOBHOTO CTEKJA MUMETKON KAlHYTh S-MPOLEHTHBIN
pacTBOp TIJIFOKO3bI, a 3aTE€M KHUCTOYKOM MEPEHECTM B HEE HEMHOTO >KUBOU
CO3PEBIIEH MMbUIBIIHI.

3. IlepeBepHYyTh MOKPOBHBIE CTEKJIAa HOXXKAMU BHU3 W YCTAaHOBUTh MX Ha
MpEAMETHBIE CTEKIIA.

4. HeckobKO TakKuX BJIAXHBIX KaMmep NOMeCTUTh B 4vamku lletpu Ha
BIQXKHYIO (QUIBTpOBaIbHYIO OyMary, HaKpbIThb KpPBIINIKOW W TIOCTaBUTH IS
MpOpaIlMBaHUsS Ha HECKOJbKO YacOB B TEIJIOE MECTO WM TEPMOCTaT IMpHU
temneparype 20-25°C.

Ha ypoke moj MHKpPOCKOIIOM MOKHO HaOJI0JaTh MPOPOCIINE MbUILIEBHIC
TpyOKH W JIOMHYBIIIUE THUIBIIEBBIC 3€pHA. 3apUCOBATh WX, OTMEYas CIEPMUH U
BETreTaTUBHYIO KJIETKY.

UtoObl Jydllle MOHATh OWOJOTHMYECKUA CMBICI MPOIECCOB OMBUICHUS U
OTUTIOIOTBOPEHMS, pe0sATa B OMOIOTHYECKOM KaOMHETE 10 3aIaHUI0 YUYUTENS MOTYT

BBINOJIHUTh HECJIOKHBIM OIIBIT IO O6p8.30BaHI/I}O IJIOJ0B M CEMSH Y KOMHATHBIX



pacTeHU MPU UCKYCCTBEHHOM OIBUIEHUH. {151 €ro MpoBEeACHUS HYXKHO B35Th J1Ba
HK3EMIUISIPA OJJHOTO BHJIa KOMHATHBIX pacTeHHi ¢ OyroHamu. Ha ogHOM M3 HEX,
yTOOBl TMPEIOTBPATUTH CAMOOIIBIJICHHE Yy OOJIBIIMHCTBA OYTOHOB, MHHIIETOM
OCTOPO’HO YJAJIUTh BCE THIYMHKH (KaCTpUpOBaTh HBETHI). UTOOBI MPEeIOTBPATUTH
MOMNAIaHUE TBUIBIBI C JPYrMX [BETYIIMX PpacTeHWl H3TOro BHJA, Ha
KAaCTPUPOBAHHBIE I[BETKM HAJIEBAIOT M30JSATOPHl. 3aTE€M HEKACTPUPOBAHHBIC
OYTOHBI W pACHyCTHBIIMECS IIBETKM Ha 3TOM pacTeHuu yhaasioT. Korma y
KaCTPUPOBAHHBIX I[BETKOB CO3PEET IMECTUK M HA PBUIbLE MOSBUTCS KalleJbKa
JKUJIKOCTH, HAJI0O OCTOPOKHO, CHSIB M30JISITOP, HA YaCTh KACTPUPOBAHHBIX I[BETKOB
HAHECTH TbUIbIYY, coOupass €€ KHUCTOYKOM C JIOMHYBIIMX IMbUIbHUKOB
PAaCIIyCTHUBIIMXCS I[BETKOB APYroro pacrenus. Jiis 6osee HaeKHOTO 3aBA3bIBAHUS
CeMsiH u4epe3 2-3 CyTOK ONbUICHWE NOBTOPSAOT. Ha omnbuieHHBIE LBETKH
MPUBSI3BIBAIOT ATUKETKM WM IIOMEYAT WX I1BETHOM HUTOYKOH. [lpyrue
KaCTpUPOBaHHBIC IIBETKHM HE OMBUIAIOT. B nanbHeiieM BexyT HaOMIOJCHUS 3a

o0pa3oBaHKEM ILJIOJOB, 3aMKUChIBAsl BCE U3MEHEHUs B Tabnuiry (Tadsn. 7).

Tabmura 7

Ne i/t |Bapwuanrt ombita  |JlaTh 3MeHeHue B yacTsX LBETKa

KacTpanuun OIIbJICHUA 06pa3OBaHHﬂ

IJ1I010B

MosxHO HabJI01aTh, YTO Yy OMBUIEHHBIX IIBETKOB OKOJIOI[BETHHUKH, PHUIbIIA
CTOJIOMKMA YCBIXalOT M OMNAJaloT, a 3aBsi3M HUX CWIBHO pa3pacTalTcs W
MIPEBPALIAIOTCSA B ILIOABI C CEMEHAMU. Y HEONBUIEHHBIX [[BETKOB OKOJIOLIBETHUK U
MECTUK 3aChIXAaIOT U OTBAJMBAIOTCA. JlaHHBIE 3TOTO OMbBITa OOCYIUTH HA YPOKE B
KJIACCE, YTO TMO3BOJUT YyYalIUMCS Jy4lll€ IOHSITh MPOLECC OMNbUICHUS W
OIUTOAOTBOPEeHUS. UTOOBI IMIKOJbHUKH YSICHUJIM 3HAYEHHE JTHX TPOIECCOB B
MPAKTUYECKON JCSATEIBbHOCTH JIFOACH, YUUTEIb JOJKEH J00aBUTh, UYTO YEJIOBEK
MyTeM HCKYCCTBEHHOTO OMBUICHUS CO3/Ia€T HOBBIE COPTa PACTCHU, OOBEIUHSS B

OJIHOM OpraHu3Me MPU3HAKU U CBOMCTBA JBYX POAMUTENEH U OTOUpasi B MOTOMCTBE




dbopMbl, Hauboiee yIayHO COYETAIONIIME XO3SHCTBEHHO-IEHHBbIE MPU3HAKH.
Yyurenp MOSACHSIET, YTO HA JTHUX XKE 3aKOHOMEPHOCTSAX OCHOBAHO NPOBEICHUE
JOTIOJIHUTENBHOTO OMNBUICHUSA y MEPEKPECTHO OMBUISIEMBIX PACTECHHM, HAIpUMEP
KYKYpY3bl, MOJCOJIHEYHUKA, P’KU, BHUHOIPAJAa, JUIsl MOJy4eHHs 0oJjiee BBICOKHX
YpO’KaeB IIOJOB U CEMSIH 3TUX KyJbTyp. C 3TON ke LENbl0 B IEPUOJ LIBETEHUS B
caZpl, HA LBETYIIHE IUJIAHTAIIMU TPEUYUXU, MOJCOJHEYHUKA U APYTUX KYJIbTYp
BBIBO3SIT YJIBM WJIM CTAaBAT UX B TEIUIMILAX, TJI€ BBIPAIIMBAIOT OTYpLbI U JIPYTUe
OBOILIM. B CBsI3UM ¢ M3ydyaeMbIM MaTE€pUaIOM YYHMTENIb MOXXET HAIIOMHHUTb, YTO y
COPHBIX pPACTEHMM B TIpOIlECC€ HBOJIOIUU  BBIpA0OTANacCh CIOCOOHOCTH
00pa30BbIBaTh OIPOMHOE KOJHMYECTBO CEMSIH, MOATOMY HENb3d JIOMYCKaTh HX
OCEMEHEHUS U HY>KHO BECTH C HUMU CBOEBPEMEHHYIO OOPHOY.

Tak KOMHATHbIE pacTE€HUs MOMOTAlOT YYaIUMCS YSICHUTH CIIOXKHBIN
Matepuan O JCJICHHH KJIETOK, (POPMHUPOBAHWM TaMET y PaCTEHUMU, MPOIIECCHI
OMBUICHUSI U OIUIOJIOTBOPEHUS, YBUJIETh HUX MaTEpUAIbHBIA XapakTep, MOHSTh
3HAYEHUE UCITOIB30BAHUSA ITUX 3aKOHOMEPHOCTEN B NMPAKTUUYECKOU JAEATEIBHOCTH
yenoBeka. OHM MOMOTYT Y4YalllUMCS COBEPIICHCTBOBATh YMEHHUS M HABBIKU 10
paboTe C MHKPOCKOIOM, M3rOTOBJIEHUIO BPEMEHHBIX JABJICHBIX, IPENapaToB,

MIPOBEJICHUIO CKPEIIMBAHUS PACTCHUMN.



METOIUYECKHUE PEKOMEHIAILINHA 11O NCITIOJIb3OBAHUIO
COBPEMEHHBIX IIEJAI'OTMYECKHUX TEXHOJIOTMH HA YPOKAX
ECTECTBO3HAHUA (bBUOJIOT'HN)

Ha sTane oObsCHEHHs HOBOTrO MaTepuaia LEeJecOo0Opa3HO HCHOJIb30BaTh
CJIEIyIOLIME BUIbI YUEOHOU JeATEIbHOCTH:

1. LIBeTHble pucyHkud U (oTO. YUEOHUKHM M METOAMYECKHE IOCOOUS HE
MOTYT UMETbH OOJIBILION MIUTFOCTPATHUBHBIA MaTepUall, T. K. 3TO PE3KO MOBBIIIAET UX
cebecTtouMOCTh. LlM(poBblE TEXHOJOTMM MO3BOJSIOT HPHU TOM K€ CTOUMOCTH
HACBhITUTh H3/laHUE OOJIBIIMM KOJMYECTBOM I[BETHBIX WIUTIOCTpaunuid. LlBeTHbIE
PUCYHKM U (OTO TO3BOJISIIOT PACIIMPUTH WIUTIOCTPATUBHBINA psifi, TPUAATH €MY
OOJBIIYI0  AMOLMOHAIBHOCTb,  NPUOJMKEHHOCTh K  pEalbHOM  KU3HHU.
Hcnonb3oBaHWE KOMIBIOTEpAa Ha ypOKax MO3BOJSET NMPU OOBSICHEHWH HOBOIO
MaTepuana  HCIOJb30BaTh  OONBIIOM  WJUIFOCTPATHBHBIA ~ MaTepuaj, 4To
CHOCOOCTBYET JIyullIEMY YCBOCHUIO MaTepHaa.

2. Cnaiia-oy — CMEHSIIOIIUECs WIUTIOCTpaluu ((poTtorpapuu, pUCyHKH) C
JUKTOPCKUM COINpPOBOXJeHUEM. Vcnosb30BaHue criaa-uioy npu OOBSICHEHUU
HOBOI'O MaTepuajia JaeT BO3MOXKHOCTh Oo0Jee HarjsJHO MPOUJUIIOCTPUPOBATH
HOBBIM Marepuai, MpuBJeYb BHUMaHUE ydammxcsd. OcoOEHHO MOJIe3HBI Ciai-
IOy TOpH U3YYEHUHM MHOrooOpasusi JKHUBBIX OpPraHU3MOB  Pa3IMYHBIX
CUCTEMATUYECKUX TPYII, TaK KaK MO3BOJSIOT WUIFOCTPUPOBATH OOTraThlid KUBOM
MUp.

3.BuneodpparmeHTs — BBIIIOJIHSAIOT (GyHKIHIO, AHAJIOTUYHYIO
WCIIOJIb30BABIIMMCS YYEOHBIM KHHO- U BUACO(PHIbMAaM, OJTHAKO B COYETaHUH C
KOMITBIOTEPHBIMU TEXHOJIOTUSMH BBIBOJAT UX HA KAYECTBEHHO HOBBIN YPOBEHb.

BuneodparmMeHTel ¢ UCHOJNB30BAaHMEM  KOMIBIOTEpPA,  MO3BOJISIOT
UCIIOJIb30BaTh BHJIEOMATEpHall Kak CBEpXd(P(EKTUBHOE CPEJICTBO CO3JMaHUs
pOOJIEMHOM CUTYaITuU Ha YPOKE.

4. AHuManuy - aHaJOTW TPaJAMLMOHHBIX (parMeHToB "MyIbT(HUILMOB",

BK/IIIOUaBIIUXCsA B yT—Ie6HBIC KHMHO- H BI/IILGO(I)I/IJIBMBI AL WIITIOCTpalun



MEXaHU3MOB TE€X WM HHBIX OHMOJOTHYECKHX MPOIECCOB, B TOM 4YHCIE U
MUKpoMmupa. [ICHMXONIOTrMYecKu TIIpUBIEKATENbHBI 33 CYET MCIOJIb30BaHUs
COBPEMEHHOI0 KOMIIBIOTEPHOIO AW3aiiHa, BHEAPSAEMOrO B CO3HAHHME IIKOJbHUKA
TeaeBUAeHUEM. B MOMOOHBIX aHMMAaIMsAX OOJIerdyeHa OCTAaHOBKAa M IEPEXo] K
HY>)KHOMY (pparMeHTy, 3a cueT CHHXPOHU3UPOBAHHOTO 3BYKOBOTO COMPOBOXKACHUS
BO3MOYKHO KBaJIM(PUIIMPOBAHHOE O0BICHEHUE MPOIlecca C HY)KHBIMU BU3YalbHBIMU
aKIICHTaMU.

5. IHTepakTUBHBIE MOJIENIN U PUCYHKH, CXEMBI.

NHTEepakTUBHBIE MOJENIN — AaHUMALUs, X0 KOTOPOX 3aBUCHUT OT 33JaBAEMBbIX
HaYyaJIbHBIX YCJIOBUH. MOryT HCHOJIB30BaThCS ISl UMHUTAIUU OMOJOTMYECKHX
npoueccos. K aTroMmy Ty 00b€KTOB MOXHO OTHECTH MHTEPAaKTUBHbIE TAOJIULIbI, B
KOTOPBIX ()parMeHThl MOTYT "0XKUBATh" B KOPOTKME aHUMALIMH UIIN YKPYTTHITHCA C
IIOSIBJICHUEM HOBBIX JI€TAJIECH.

6. MyJbTUMEIUITHBIC TPE3CHTAIMH.

Co3manne  ypOKOB-TIpe3eHTAMd  TpeOyeT  yMEHHsI  IOJb30BaThCS
KOMIIBIOTEPHOM TEXHUKOM M OOJIBLIOrO0 KOJMYECTBA BPEMEHH, YTO B HUTOTrE
ONPABABIBAETCS MOBBIIIEHUEM MO3HABATENIBHOTO HHTEPECA YUAIIMXCS K MTPEAMETY.
HNannast ¢opMa MO3BOJSET MPENCTaBUTh YUeOHBIM MaTepuan Kak CUCTEMY SIPKHX
OMOpPHBIX  00pa30B, HAMOJHEHHBIX HCUEPHBIBAIOIIEH CTPYKTYpUPOBAHHOM
uH(popMmanuer B aHAJIOTMYHOM TMopsiake. B 3TOM ciydae 3aaeilcTBYIOTCS
paznuyHble KaHaJIbl BOCHPHUATHS  ydallMXCsl, YTO TO3BOJISIET  3aJIOKUTH
uH(popMaIio HE TOILKO B (akTorpaduueckoM, HO U B acCCOI[MAaTUBHOM BHUJE B
namMath ydamuxcs. llenb Takoro mnpeactaBieHus ydeOHOM HHpopManuu —
dbopMUpOBaHHE Y IIKOJIBHUKOB CHCTEMbl MbIcieoOpa3zoB. [lomaua ydeOGHOroO
MaTepuana B BUAEC MYJIbTUMEAUIHOW MPE3EHTALMU COKPAIAET BpeMsi 00yUYeHUS.
Hcnonb30BaHne HA ypOKax MYJIbTUMEIUNHBIX TPE3EHTALIMMI ITO3BOJISIET ITIOCTPOUTD
y4eOHO-BOCIIUTATEIbHBIA MPOLECC HAa OCHOBE IICMXOJIOIMYECKH KOPPEKTHBIX

PECKHNMOB (byHKI_II/IOHI/IpOBaHI/IH BHHUMAaHW, IIaMATH, MBICIICACATCIIBHOCTH.



Ha »tame oOBscCHEHHMs HOBOTO Marepuaia MPE3CHTAlUs WIrPAeT POJb
COMPOBOXKJICHUSI OOBSICHEHHSI HOBOTO MaTepuaa. [Ipu cocTaBieHUN mpe3eHTaH
s IPUICPI)KUBAIOCH CIEAYIONUX TPEOOBAHUH K TIPE3CHTALIUSM:

* CIIaliIbI HE JIOJDKHBI OBITH TMEPErpyKeHBI TEKCTOM, JIy4Ille pPa3MECTUTh
KOPOTKHE TE3UCHI, AaTHI;

* WJUTFOCTPAITUH JIOJDKHBI OBITh PEATUCTHIHBIMU,

* Hamboyiee BaXKHBIH MaTepHall BBIACIAIO spUYe, OPUTHHAIBHEE IS
BKJTFOUEHUS aCCOITMATUBHOM 3pUTEIBHON MaMSITH;

* TpU JJIUTCIBHOM OOBSICHCHHMH MOXKHO JJIS pelaKCalid BKJIIOYUTH
3aCTaBKYy C H300paX€HUEM TIPUPOIBI, THXYIO MY3bIKY, BUICO(parMeHT;

* CcIaiapl HE JOJDKHBI OBITh MEpPEerpy>KEeHbl aHUMaIMed, TaKk KakK 3TO
OTBJICKAET BHUMAHUE yJaIIUXCSI.

Hcnonbp3oBaHre KOMITBIOTEPA HA ATare 3aKPEIUICHUS MOTYYSeHHBIX 3HAHUM.

Ha sTom aTane s mpeniiarato yqamumcst psajl UHIUBUTYJIbHBIX (TPYTIIIOBBIX )
3alaHiid W 3amad pasHoro Ttuma. Cpeau HUX MOTYT OBITh TECTOBBIC 3a/IaHUS;
TEOPETUUYECKHUE BOMPOCHI, OTBETHI HA KOTOPHIE MOXHO MIPOBEPUTH MPHU OO0paIlICHUN
K KOMITBIOTEPHBIM MOJICJIIM ¥ BOIPOCHI, HANpPABJICHHBIE HA MOHUMaHHUE
MPOWUTIOCTPUPOBAHHOTO MOJIEJISIMU  TEOPETUYECKOTO Marepuana. ITOT JTal
TpeOyeT TIIaTeIbHON MOATOTOBKU MU PepeHIIMPOBAHHBIX 3aJaHUI U OJIAaHKOB JIJIs
oopMIIEHUSI OTYETOB O MPOJEIAHHON padoTe, Tak Kak Ha "OymaxHyw" paboTy y
yUYalllUXCsl MOMKET HE OCTaThCsl HU BpeMEHU, HU kenaHusd. Creayer Takke
npoayMaTh 3G(EKTUBHYIO W MPO3PAYHYIO0, TOHATHYIO IJIS YYAIIUXCS CHCTEMY
OIICHWBAHUS PE3YNBTATOB MX PaOOTHI, M CACNIATh €€ M3BECTHOH ISl YYCHUKOB JI0
HayaJia BBITIOJIHEHHS paOOTHI.

Ha sTane 3akperuieHnst MaTepuaia s UCIOJIb3YI0 CIICAYIONINE BHIBI y4eOHOM
NEeSATeTLHOCTH.

1.Pabota c 3aganusiMu ¢ BEIOOPOM OTBETA.

KoMIproTepHBIC TEXHOJIOTMHM TIO3BOJISIIOT aHAJM3UPOBATh, COXPAHATH M
o0OpabaTtbIBaTh 3a7aHus, T/I€ TPEOYeTCs OJIMH MU HECKOJIbKO BApUAHTOB OTBETA U3

MMPpCIIOKCHHBIX. Takue 3aJlaHvsd IIOMHMMO TCKCTa MOI'YT COACPIKATH PHUCYHKH, a



Takke ¢oTorpaduu, BHIEO- W aHWMAIMOHHBIE (parMeHThl. BrImonHeHHe
yUYalIUMHCS TaKUX 3aJaHUil MO3BOJSET 3aKPENUTh MOTYYCHHbIE UMM 3HAHHS IO
uzyyaemMomy Marepuany. [IpumMeHeHre 3JeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
JUISL  3aKpelUIeHHWs  MaTepuaja [O3BOJSET  chenarb 3TOT 3tanm  Ooisee
MPUBJIEKATEIBHBIM JIJISl yYAITUXCS ¥ YOOHBIM JJI1 MEHSL.

2. Pabora c¢ TpeHaxkepamu. JlaHHBI BUA paOOThl MO3BOJISIET 3aKPEMHTh
3HAHUS YYalluxcsi U oTpaboTaTh YMEHHs ONPEACNATh YAaCTH U OPTaHbl KUBBIX
OpraHU3MOB.

3. BobimonHeHHe BHPTYadbHBIX JIAOOPATOPHBIX PadOT MO3BOJSAIOT KpOME
3aKpeIICHUs] 3HaHWW U OTPAOOTKM yMEHHH, 3HAYUTEIHHO COKPATHUTh BpEeMs Ha
IpOBEJCHUE JIabopaTOpHOH pabOThl W PEIUTh NpoOJieMy HEIOCTATOYHOU
MaTepuanbHOU 0a3bl.

4. Pabota ¢ MHTEpAaKTUBHBIMU 3aJaHUSIMH — 3aJlaHus (cUCcTeMa 3aJaHuil), B
KOTOPBIX 3aJI0’)KEH KOMIIBIOTEPHBIM KOHTPOJIb 3TallOB BBHINOJIHEHHUS M OUIMOOK,
UMEETCs CUCTEMA TMOJCKA30K ISl BHIOOpa CIIEYIOUIEro 11ara, CUCTeMa BETBICHUI
B 3aBUCHUMOCTU OT PE3yJIbTaTOB BBINOJIHEHUsI MEPBOT0 3Tana. MHTepakTUBHbIE
3aJaHus MOTYT COJiepkKaTh (POTO-, BHIEO- M aHUMAIIMOHHBIE OOBEKTHL. Takue
3aJJaHUsl TIEPEBOAST 3T OOBEKThl M3 KATETOPUU WILUIIOCTPALUNA B KaTErOPHUIO
oOy4Jaronux maTtepuanoB. B npenogaBanny OUOIOTHU MOTYT OBITh UCITOJIH30BAHBI
JUISL  CO3JaHMsl  3aJaHMWii, CBSI3aHHBIX C  OSKCIEPUMEHTOM, 00pabOTKOU
OKCINEPUMEHTAIbHBIX  JAHHBIX M JJI1  CONOCTaBleHUs  MH(pOpMaLuH,
NPEICTABICHHON B pa3IUYHBIX BUJIAX.

WNHTepakTuBHbIe TaOMUIBI — JaHHBIA BHJI pabOThl OYEHb YHAOOEH NpH
HAJIMYUHA MHTEPAKTUBHOMN MocKu. [Ipu 3amoiHeHnH Takux TaOIUI OJUH ydalunics
BBIXOJIMT K JIOCKE, a OCTalbHbIe (UKCUPYIOT TaOIUIy B TeTpaab. IHTepakTUBHbBIE
TaOHIIBI TAK)KE€ MOKHO HCIIOB30BaTh IS (PPOHTAIBHOM pabOThI, B 3TOM CIy4yae
3aroJIHeHUE TaOIUIIbl IPOUCXOAUT YCTHO.

5. Pabota ¢ OuONOrMYECKUMHU JAOMPUHTAMU — TMO3BOJSIOT B WUIPOBOM,
NPUBJIEKATEILHONW Ui y4yammxcs, ¢popMme OTpadoTaTh M 3aKpElmUTh 3HAHHS 10

MPEIJIOKEHHOW Teme. Yyamumcs npeaiaraercs 3aaanue: "llpurmamaem Bac B



YBJIEKATEIHLHOE MyTEIIECTBUE TI0 OMOJIOTHYECKOMY JIaOupuHTY. M3yuuB Ttemy, Bol
Bcerja Haiiaete Bbixo. [IpountaB yrBepxkaeHue, Beioepure "Jla", ecnu cornacHsl,
win "Het", ecnu He cornacHbl. JIaOMpUHT 3akaHuuBaeTcs, eciau Bbl HaxoauTe
BBIXOJ1 WK Tionajaere B Tynuk. Haxas Ha kHonky "Kaprta", Bel Bcerna cMmoxkere
MIOCMOTPETh CBOM OTBETHI U TEKYIIIEE MOJ0KEHUE B TAOUpUHTE".

B npouecce paborel ¢ JabUpUHTaMH Y y4alluXcs pa3BUBACTCS
QITOPUTMHYECKOE MBINUICHHE, CIOCOOHOCTh MPAaBUILHO OPUEHTHUPOBATHCS B
uH(popMaIuK, BeIpadATHIBATh HABBIKK PAaOOTHI B rpymmnax. JIAOMpUHTHI BHOCST B
YpPOK HWrPOBOM MOMEHT, YTO IIO3BOJISICT TIPHUBJICYh BHHUMAHHUE YYaIIUXCS K

U3y4aeMOMy MaTepHaiy.



METOIUYECKHUE PEKOMEHIAILINHA 11O NCITIOJIb3OBAHUIO
WHHOBAIIMOHHBIX TEXHOJIOTUH HA YPOKAX
ECTECTBO3HAHUA (bBUOJIOT'HN)

B HACTOSAIIEE BpEMsI oO1ecTsy  HEOOXOJMMBI  TBOPUYECKHE,
CaMOCOBEPIIIEHCTBYIONTUECS, KOHKYPEHTHOCIIOCOOHBIC JIMYHOCTH. BraaeHwue
MH()OPMAITMOHHBIMA M KOMMYHHUKATUBHBIMU TEXHOJIOTHSIMU TO3BOJISIET YETOBEKY
YBEPEHHO YYBCTBOBaTh Ce€0s, JaeT BO3MOXKHOCTH M CO3/JAa€T YCIOBHS IS
dbopMHpOBaHUS TBOPUECKOM, CAMOCOBEPIICHCTBYIOIIUECS IMYHOCTH. B Hacrosiee
BpeMsi, KOTJla IpoIecChl UH(POpMATU3AMK B OOLIECTBE MOCTOSHHO YCKOPSIOTCS,
U3MEHSIOTCA, COBPEMEHHas IIKOJAa HE [JOJDKHA OCTaBaTbCsi B  CTOPOHE.
TpaauuonHble  crmocoObl  mepenaud  uHGOpMAUM  yCTYMalOT  MECTO
UCITIOJIb30BAaHUI0 HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. B aTHx
YCJIOBUSIX YYHUTEII0 HEOOXOJUMO OPUEHTUPOBATHCS B IIUPOKOM CIEKTpE
VHHOBAaIlMOHHBIX TEXHOJIOT MU, 1501(S)7 0 HaIIpABJICHUM. Hcnonws3oBanue
MH(QOPMAIITMOHHO- KOMMYHHUKAIMOHHBIX TEXHOJOTUM B YydyeOHOM Mpolecce
oTpakeHo B DenepaibHOM IPOrpamMMe 3KOHOMHUUYECKOro pa3ButTus Poccuiickon
Oenepanuu, DenepanbHON MporpamMme pas3BuTusi oOpazoBaHusi Poccuiickoit
Oenepanuu, DdenepanbHoit mporpamme "Pa3Butue enuHoO 00pa3zoBaTeNbHON
cpenbl". Takum oOpazoM, WH(OOPMAIIMOHHBIC TEXHOJOTUM CTAHOBATCS 0a30ii
COBPEMEHHOTO 00pa30BaHUsI.

NudopmarimonHbpie 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU, BXOSIINE B KU3HD
Ka)XJIOT0 4YeJIOBEKa, CIOCOOCTBYIOT KaU€CTBEHHOMY PEIICHUIO 3aJa4H MOJTOTOBKHU
JUYHOCTH, BOCTPEOOBAHHOW OOIIECTBOM. IJTO BO3MOXHO TOJBKO TMPU BAXKHOM
ycioBuu: nenaror, Biaaerommii MKT — kKoMmeTeHUMsIMU OpraHu3yeTr y4eOHYIo
JEATEIIbHOCTh y4allerocss W ymnpasisier €. OCHOBHas pojiib mejarora s
YCIEUIHOTO  pelIeHrs 00pa30BaTENIbHBIX  3ajJa4, OBJAJCHUS  YYaIlUMUCS
poeCCHOHANILHBIMU 3HAHUSIMU CBOJUTCS K CO3JaHUI0 HEOOXOIUMBIX YCIOBHUI

JUTST JOCTHIKEHUS ITIOCTaBJICHHOM IIEIIN.



KommneioTep kak cmocod u  CpencTBo OOy4deHHS TMpPUMEHSETCS B
COBPEMEHHOM IIKOJIE MHOTOIUIAHOBO: KaK 00yJarollee yCTpOKUCTBO, KaK TPEHAXeED,
pPENETUTOP, B KAUECTBE MOJAEIUPYIOLIETO YCTPOMCTBA pa3sHOOOPA3HBIX CUTYyallUi,
KaK CpeJICTBO ay/M0 U BU3YaJIbHON HAIJISTHOCTH, KaK TUMOTrpadus, A CO3aaHus
pa3IaTo4HOro Marepuania.

Hcnonb30BaHne KOMIBIOTEPOB B y4YeOHOW M BHEYPOUHOM AEATEIHHOCTU
NO3BOJIAET  PELIUTh  CIEAYIOIME  MpoOJIeMbl:  WHAMBHIAyalIW3alUs U
muddepernmanys 00ydeHUs; MOTHUBAIUS 00yueHus; nu30exxanue TpyIHOCTEH Ipu
paboTe ¢ MEYaTHBIMU MOCOOMSAMH;  JEPUIUT BPEMEHM; aKTUBU3ALUSA
CaMOCTOATENbHON pabOThl ydyamuxcs. Y Hac B IIKOJE MPOXOAAT 3acelaHus
HAyYHOTO DKOJIOTMYECKoro oOmiectBa "3eneHbld Mup", KPYKKOB "DKoJorus
3I0pOBbA". Ydaluecs ¢ YBICYEHHEM Y4YAaCTBYIOT B IIPOEKTHOW JEATEIBHOCTH,
00513aTE€IbHO HCIIOJIb3YSl KOMIIBIOTEPHBIE TEXHOJOIMH. Y BCEX IIKOJbHUKOB,
Y4acTBOBABUIMX B MPOEKTHOW JEATENBHOCTH, 3HAYUTEIBHO BO3POC HMHTEpPEC K
OMOJIOTMH, OHU HAYYHWIIUCh CaMOCTOSITEIbHO CTaBUTH MPOOJEMY U HAXOJIUTh €€
pelieHre, nokasaiau Oosiee BBICOKHME pe3yJbTaThl B MPOBEPOUYHBIX paboOTax Io
COOTBETCTBYIOIIUM T€MAaM IIKOJBHOTO Kypca, 4eM JIpyrue yuyamuecs. MHOIO ObLI1O
OTMEYEHO, YTO 3HAYUTEIBHO YBEJIWYWIOCH YHUCIIO YYaIlIMXCS, IKEJIAOIINX
nonpoOOBaTh CBOM CHJIBI B IMPOEKTHOW NEATEIbHOCTH. Yualuecs, MPUHSIBLINE
ydacTHE HCCIeI0BaTeNIbCcKOW pabore, OepekHee OTHOCUTCS K OKpYy)Karolien
OpUpoAe, W MOXKHO TOBOPUTH O TIOBBIIMIEHWHU KyJIbTYphl TOmoca. Jlis
JOTIOJTHUTEHHOU BHEKJIACCHOU paboThl Hcnomb3yto nmporpammy POWER POINT.

[Ipouecc 0OyueHus OMOJIOTMM B COBPEMEHHBIX YCIOBHUSAX TpeOyeT HOBOIO
TUNIA OpraHu3aluyd oOpa3oBaHMs, a 3HAYUT, W3YYEHHMsS] TE€X HHHOBAI[MOHHBIX
MPOLIECCOB, KOTOpbIE OMUPAIOTCd Ha TyMaHHU3alUio, JE€MOKpaTU3alMIO,
TEXHOJIOTH3alMI0 M peaJu3aldi0 WHHOBALMOHHBIX CTPATerMid B CHUTyalud
KOMITBIOTEPHOT'O 00YUYEHUS.

Ucnons3zoBanne UKT Ha ypokax OuoJIOrMM MO3BOJISIET MHE CHAENATh YPOK
HETPAJULIMOHHBIM, SPKHM, HACBIIIEHHBIM. MoAeInpoBaHUE MPUPOIHBIX SIBICHUI

U MPOIECCOB Ha KOMITbIOTEPE HEOOXOAMMO, MPEK]IEC BCETO, JIJIs U3YUCHUS SBICHUN



U DKCIIEPUMEHTOB, KOTOPbIE MPAKTUYECKH HEBO3MOKHO IOKAa3aTh B IIKOJIBHOW
7a00paTOpUH, HO OHU MOT'YT OBITh TOKA3aHbI C IOMOLIBI0 KOMITBIOTEPA.

Ha ypokax ectectBo3Hanus (Ouosioruu) npuMeHsaoT nporpammy POWER
POINT, 4Tto mO3BOJIIET MNOJATOTOBUTH U JEMOHCTPUPOBATH JIOMOJIHUTEIBHYIO
uHdopmaiuio Ha ypoke. KommbroTepHas Nekius, pa3padoTaHHas CpeJCTBaMU
POWER POINT, - »53T0 Temarudeckas HW  JIOTMYECKM  CBsI3aHHAS
MOCJIEIOBATEILHOCTh HH(POPMAIIMOHHBIX 00BEKTOB, AEMOHCTpUpYEMasl Ha HKpaHe
win MouuTope. Hambonee ynmauHbIM KakeTCd NPUMEHEHHUE KOMITBIOTEPHBIX
MPE3EHTAlMHU [IPU MPOBEICHUN YPOKOB U3yUYECHUSI HOBOW TEMBI U IIPU 3aKPEIJICHUN
npoigeHHoro Marepuana. K Hanbonee >p@pekTuBHBIM (popMaM MpeAcTaBICHUS
MaTepuaiga MO OHOJIOTUM CJENYyeT OTHECTH MYJIbTUMEAMMHBIE NPE3eHTALUH,
KOTOpbIE MOKHO MPUMEHHUTH MPAKTUYECKH Ha BCEX 3Tamax ypoka. JlanHas ¢gopma
MO3BOJIAET MPEACTaBUTHh YYEOHBII MaTepuad KaKk CHUCTEMY SPKHX OIOPHBIX
00pa3oB, HANOJHEHHBIX pa3zHOOOpa3HOil HHopManuen. Taxxke npu U3y4EHHH
Ovonorun OONBIIYI0 TMOMOIIb OKa3blBAET NPUMEHEHHE JJIEKTPOHHBIX H
MH(POPMAILIMOHHBIX PECYPCOB € ayauOMH(OpMalMel 3amucu 3BYKOB JKUBOW U
HEKUBOW MPUPOJBI.

Ha HekoTophIX ypokax OHOJOTHH JAEMOHCTPUPYIO MYJIbTHUMEINA-y4eOHUKU
— Ha0Op WHTEPaKTUBHBIX CPEICTB OOY4YEHUs, KOTOpbIE COAepkKaT MOMHMO
TUIIEPTEKCTa, BBICOKOKAYECTBEHHYIO rpaduKy, Claiibl, BUICO-POJIMKUA U 3BYKOBOE
comepkaHue. Takoe HCHOJb30BaHME KOMIIbIOTEpPA IMO3BOJISIET MPUBUBATH
yyalluMCsi ~ HaBBIKM  MCCIIEJOBATEIbCKOM  JEATENbHOCTH,  (OPMHUPOBATH
MO3HABATENIbHBI  HMHTEpPEC, IMOBBIIATH MOTHBALMIO, PpPa3BUBATh HAYyYHOE
MbIlIUIeHHe.  Hampumep:  KOHTpOJBHO-00O0OIIAIONME ypOKA IO  TeMaM:
"Xumuueckass opraHuzauus  kietku'; "HacneactBenHas uH@opMauus U
peanu3anus ee B KieTke"; "becrno3BoHOYHBIE KUBOTHBHIE"; "BO3HUKHOBEHHE U
pa3BUTHE YEIIOBEKA".

Ha ypokax Ouonoruu B Juiee NPUMEHSAIOTCS Yy4eOHble MyJbTUMEANa-

W3IaHUS:



* "Vpoku 6monorun Kupumna u Medomus. 10-11 kmaccel", BupTyanbHas
mkosta Kupuina u Medoaus;

* buosorus, 6-11 knacc, 1a0opaTOpHBIN MIPAKTUKYM;

CopepxaHue POrpaMMHBIX CPEJCTB Y4eOHOTO Ha3HAUCHUS, IPUMEHSIEMBIX
npu oO0ydeHUU OHOJIOTHH, OINpeNesieTcss LEeNsIMU YpOKa, COJCpKaHUEeM U
MOCJIEOBATEIBHOCTHIO M0JIaYM YYEOHOr0 MaTepurara.

BaxxHo OTMETHTBb, YTO  HCHOJB3YIOTCA Ha YypOKaxX €CTECTBO3HAHMS
(Onosiorun) M TpaAMIIMOHHBIE METOJIMKHA YCTHOTO OMPOCa, KaK yCIOBHS Pa3BUTHS
YCTHOM U THUCbMEHHOW peun yuammuxcs. CopaepkaHue ydeOHOTO MaTepuana
HEKOTOPBIX T€M N0 OWOJOrMU NpeanonaraeT OOIICHHE YYalluxcs, pacckas,
cooOuieHus, Oeceapl, TUCIyThl. BupTryanbHble 1abopaTopHble pabOThI CO3JAIOT
YCIIOBUSI MOJEIHMPOBAHUSA, HO OHM HE MOTYT 3aMEHHUTh PEaIbHOCTh HACTOSIIMX
71a00paTOPHBIX M MPAKTUYECKUX pPadOT, KOTJa JI€TH BCE BBINOJHSIOT CBOUMHU
pykamu, Bc€ HaOmOAAlOT CBOMMHU [Mazamu. KpomMe TOro, BHUpPTYalbHbIC
JabopaTopHble pabOThl HE JAlOT BO3MOXKHOCTh MPUOOPETEHHS y4dalUMUCA
MPAKTUYECKHUX HABBIKOB.

N3BecTHO, 4TO COBpPEMEHHBIE TEXHOJOTHUHU JOJDKHBI M PErJaMEHTHPOBAaHbI
TMTUEHUYECKUMH HOopMaMu. JluTenbHOE MpeOblBaHUE 33 KOMIIBIOTEPOM MOXKET
HEraTUBHO CKa3aThCsl Ha 3J0pPOBbE YUYEHHKA, BO3HUKAET YTOMIIEHHE, KOTOPOE
OPUBOJUT K TOPMOXKEHUIO BOCHPUATHUS Y4eOHOTO MaTepuana, OTBJICUCHHUIO
BHUMaHMs U NpUBbIKaHUIO. [103TOMY Ba)kKHO MCTIONB30BATh 310POBhECOEPEraIOIINE
TEXHONOTHM ((PU3KYJIBTMUHYTKH, W3MEHEHUE MHU3AHCLEHBbl YPOKa, HETPOMKYIO
KJIACCUYECKYI0O U PEIaKCUPYIOIIYI0 MY3biKy). HMHbopManroHHbIE TEXHOJIOTUU
JOJDKHBI WCIIOJIB30BaThCA KAaK 3JIEMEHThl Ha ypoke. M nanexko He Bce ypokd
1€71€CO00Pa3HO MPOBOJIUTD C UCIIOJIH30BAHUEM MYJIbTUMEAUNHBIX MPE3EHTAIUH.

Kaxnoe cpenctBo o0ydeHust 00s1aaeT ONpeeIeHHBIMI BO3MOXHOCTAMU U
JOTIOJHSIET APYTHe CPe/ICTBA, HE 3aMeHsis ux. [103ToMy HE0OX0IMMO KOMILIEKCHOE
HCIIOJIB30BaH CpelicTB 00yueHus. Vcmosib30BaHME WHHOBAIMOHHBIX TEXHOJIOTHH
HAa  ypokax OWOJOTMM 3TO  CpPEICTBO  TOBBINIEHUS  A(H(PEKTUBHOCTH

00pa3oBaTeNLHOTO TpoIiecca.



METOIUYECKHUE PEKOMEHIAILINHA 11O NCITIOJIb3OBAHUIO
HUPPOBBIX OBPA30OBATEJIBHBIX PECYPCOB HA YPOKAX
ECTECTBO3HAHUA (bBUOJIOT'HN)

HeoOblualiHO BBICOKME TEMIBI pa3BUTUS OWOJIOTMM B MOCJIEIHEM
JICCATUIIETUU COMPOBOXAAIOTCS OBICTPO PpACTyIIMM 3HAUEHUEM €€ B JKU3HU
yesioBeka. OHa HE TOJIBKO OCTAETCS TEOPETUYECKOW OCHOBOMW 3/IpaBOOXPAHEHUS U
CEJIbCKOTO XO35MCTBA, HO U OTKPBIBAET BO3MOKHOCTH Pa3BUTHUS HOBBIX OTpaciie B
MPOMBIIIUICHHOCTH, HOBBIE TMEpPCHNEKTHBb B TexHHKe. ColuanbHBIM 3aKa3
IpeIyCMAaTPUBAET TMOBBIIIEHUE OWOJIOTMYECKON TI'paMOTHOCTU IOJPACTAOLIErO
MOKOJICHHSI C YYETOM HOBEWIIMX TOCTHKEHHM Onojiornueckoi Hayku. Bce 310
TpeOyeT COBEPIIEHCTBOBAHMSI OMOJOTMYECKOT0 0Opa30BaHUSl Ha BCEX YPOBHSIX.
[Ipu 5TOM OCOOEHHO BaKHOE 3HAYEHUE MPUOOPETAET H3y4YeHUE OUOJOTHU B
HIKOJIE.

CorylacHO TroCyJapCTBEHHOMY CTaHAApTy HOBOTO IIOKOJICHUS, H3y4YEHHE
OMOJIOTMU B OCHOBHOM IIKOJIE€ HAIIPABJICHO HA IOCTUXKEHUE CICTYIOIUX LIEJICH:

OCBOCHHME 3HAHMM O PpOJM OHOJOTUYECKOW HayKu B (OPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTUHBI MUPA;

METOJaX IO3HAHUS JKUBOM IMPUPOMBL; O JKMBOM MPUPOAE U MPUCYLIUX €U
3aKOHOMEPHOCTSIX;

O CTPOCHHUH, >KU3HEACATEIIBHOCTH MW CpPenooOpasyroleid pojid KUBbIX
OpraHU3MOB;

O 4eJoBeKe Kak OWOCOLMaIbHOM CYIIECTBE; OBJAJECHUE YMEHHUSIMHU
IPUMEHSATH OMOJIOTMYECKHUE 3HAHUA JIJIs1 OOBSCHEHUSI POLECCOB U SIBIICHUMN AKUBON
IPUPOJIbL, KUZHEICSITEIHHOCTH COOCTBEHHOTO OPraHU3Ma;

UCIIOJIb30BaTh MH(POPMALMIO O COBPEMEHHBIX JOCTHXKEHUSX B 00JacTH
OMOJIOTHHU U HKOJIOTHH, O (DaKTOpax 37J0POBbS U PUCKA;

paboTtatb c OMOJIOTUYECKUMHU npudbopamu, UHCTPYMEHTAMH,

CIIpaBOYHHUKaAMMU,



MIPOBOJIUTH HAOTIOIEHHUS 32 OMOJIOTHUECKIMU 00BEKTaMHU U COCTOSTHUEM €T0
COOCTBEHHOT'O OpraHn3Ma, OMOJIOTHIECKUE IKCIIEPUMEHTHI,

pa3BUTHE IO3HABATENILHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B TIpoIliecce MPOBEACHMS HAOIOIEHUN 3a KUBBIMH OpTraHW3MaMH,
OMOJIOTUYECKUX  DKCIEPUMEHTOB, pPabOThl € Pa3IMUYHBIMU  HCTOYHUKAMHU
uHpopManuy;

BOCITUTAHWE TIO3UTHUBHOTO IIEHHOCTHOTO OTHOIIEHHWS K >XWUBOW TPHUPOJE,
COOCTBEHHOMY 37I0POBBIO U 37J0POBBIO JIPYTUX JIIOJICH;

KYJIbTYPBI IOBEICHUS B IIPUPOJIC;

dbopMupoBaHUE CIIOCOOHOCTH M TOTOBHOCTHU MCHOJIb30BATh MPUOOPETEHHBIE
3HAHMS U YMEHUS B MIOBCEIHEBHOM >KU3HU JIJIS YXO/Ia 32 PACTEHUSAMH, IOMAITHUMHU
YKUBOTHBIMH, 3a00ThI O COOCTBEHHOM 3/I0POBBE, OKa3aHUsI IIEPBOM MOMOIIH cede U
OKPYXaIOIIUM;

OIICHKH TOCJEACTBUNA CBOEH NEATEIBHOCTH IO OTHOIICHUIO K MPHUPOTHOMN
cpene, COOCTBEHHOMY OPraHHM3MYy, 3/I0POBbIO JPYTHUX JIIOAEH, I COOJIIOIECHHUS
npaBuil TOBEACHHUS B OKpYyXKaloled cpeae, HOPM 3J0poBoro obpasa >KHU3HH,
npodrTakTUKKA 3a00JICBaHMA, TpaBMaTH3Ma M CTPECCOB, BPEIHBIX IPUBBIYCK,
BUY-undexiun.

Kak BumHo wu3 TpeOoBaHUN TOCYJapCTBEHHOTO CTaHAApTa, MPEIAMET
OMOJIOTMU JOCTATOYHO CIIOKEH M HarJsIIeH, TpeOyeT NEMOHCTPAIUK MPOLECCOB,
CUCTEM U 3aKOHOMEPHOCTEW, UYTO YCIOXKHSET YCBOCHHE TMpeaMeTa OHOJIOTHH
IITKOJTbHUKAMH.

Takum o0pa3oM, B MpenojaBaHUU OWUOJOTUM BO3HUKAIOT OMNpEeICHHBIC
POTUBOPEUHS:

1. Oco0oe BHMMaHHUE yNENSETCS OBJIAJECHUIO YYAITUMUCS TPAIUIIMOHHBIMU
METO/JaMH HAY4YHOTO TIO3HAHHS OKPYXKAIOIIETO0 MHUpPA: TEOPETHUYECKOMY U
HKCIIEPUMEHTAILHOMY, YTO HE BCEr/Ja WHTEPECHO NETSIM, OCOOCHHO C HHU3KOU
MO3HABaTEbHOW aKTUBHOCTBIO. B TO ke Bpems mpeaMer OUOJIOTHH JOCTaTOYHO
CJIOXEH, a 0a3UCHBIN YUEOHBIN IJIaH OMpPENEseT BpeMs I U3y4eHHUsT OMOJIOTUH B

pa3Mepe 2 4acoB B HEZIEIIO.



2. CoBpeMeHHbIE JE€TH BC€ MeHblIe oOpamailoTcs 3a HHpopMmammen K
KHATaM, a CTaparoTcs €€ IMOJIyYuTh W3 KOMIbloTepa. Vcmonb3oBaHHE HOBBIX
uHpopmamoHHblx TexHosornii u CMU B kypce OHONOTMH 3HAYUTEIHHO
MOJTHUMAET YpOBEHb OOYYEHHOCTHM NpPU HHU3KOM MoOTHBaluMu yuammxci. Ho B
COBPEMEHHOM HMH(POPMAIIMOHHOM MPOCTPAHCTBE KOJUYECTBO MHGOPMALINH
OTPOMHO, a COJIEpP>KaHKE HE BCETJ]a COOTBETCTBYET ACHCTBUTEIHLHOCTH

Ceroaust mpyu MHOXECTBE Mpo0IeM, oOUINX AJIs MPernoaaBaHus OMOJOTHH B
IIKOJIe, BO3HUKAET OJIHA, Ha MOM B3I, O0COOO Ba)kHasi: Kak IPEJACTaBUTh
HAYYHYIO HH(POPMAIUIO M0 TMPEIMETY TaK, YTOOBI OHA OCTajach B MaMsITH peOeHKa
Ha J0JITHE TO/IbI, a 3HAHKE MEPEIUTH B MPOYHBIC YMEHUS U HABBIKH, IPUMEHSEMBIC
HE TOJIBKO Ha YPOKaX, HO U B Pa3HbIX HECTAHJAPTHBIX CUTYaALIUSX.

Llenp WHHOBAIIMOHHOTO OTBITA: CO3/aHHWE ONTUMAIBHBIX YCIOBHM IS
MOBBIIICHUE KadyecTBa OOydYeHMs] ydyaluxcs 1Mo mnpeaMmery "ouomorus”
IOCPEACTBOM HOBHU3HBI JIEATEIBHOCTH, TIOBBIIIEHUS HHTEpeca K padoTe C
KOMIBIOTEpOM; (OPMUPOBAHKE MENArOTHYECKOTO OIBITa JJIS €r0 JaTbHEUIIETO
UCIIOJIb30BaHUsl B COOCTBEHHOW MPAKTUKE M PACIPOCTPAHEHHUE CPEAM YUHUTeNel
OHOJIOTUH.

3amaun: 1. MByuuTh M MpoaHaIM3UPOBATH MMEIOLIUICS ONBIT OTAEIBHBIX
NEeJaroroB, HCIOJB3YIOIUX HHTEPAKTUBHBIE CHOCOOBI, (OPMBI, CpeaCTBa
oOy4ueHus, OTMPEACNIUTh MPEUMYIIECTBA WHTEPAKTUBHOTO OOYYEHHUS B OOy4YEHHUH
Oouonoruu

2. TeopeTUdecKkr OCBOUTHh NHHOBAIIMOHHBIE NHTEPAKTHUBHBIC TEXHOJIOTHH

3. pa3BUBaTh MHTEJUICKTYyaJIbHBIE, TBOPYECKHE CIIOCOOHOCTH YUaIIUXCA, UX
YMEHHE CaMOCTOATEIbHO MPHOOpPETaTh HOBBIE 3HAHUS, pabOTaTh C PA3NUYHBIMU
ucTouHukamu uHpopmaruu nocpeactsom LIOPos

4. ®opmupoBaTh y ydamuxcsi WHGOPMALHMOHHYIO KOMIIETEHLHIO, YMEHUS
paboTaTh ¢ pa3IMYHBIMU UCTOYHUKAMU UH(HOPMAIIHIH.

OpHMM U3 JOCTOMHCTB MPUMEHEHUSI MyJIbTUMENa TEXHOJIOTUN B 00yUCHUH
SIBJIIETCSL TIOBBIIIEHHE KayecTBa OOY4YeHHUS 3a CUET HOBH3HBI JESTEIbHOCTH,

WHTEepeca K pabdoTe ¢ KOMMbIOTEpoM. [IpuMeHeHue KOMIbIOTepa Ha YpOKax



OMOJIOTHH MOKET CTaTh HOBBIM METOJIOM OPTaHU3AIMKA aKTUBHOW M OCMBICICHHOU
palboTHI ydanmxcs, ceiaB 3aHATUs 6oJiee HATTSAIHBIMUA U UHTEPECHBIMHU. YPOKH C
MPUMEHEHUEM KOMITBIOTEPHBIX CHCTEM HE 3aMEHSIIOT Y4YWUTeNs, a, HaoOOpoT
JIeNnaT OOIEeHHEe C yYEHUKOM Oosiee coaep)kKaTelbHbIM, HHAWBHUIYAIbHBIM U
NeSATEIbHBIM.

B otnuune ot oObryHbIX TexHHYeCKUX cpeAcTB o0yueHuss UKT mo3BosstoT
HE TOJIBKO HACBHITUTh OOYYaromerocss OOJBIIMM KOJIUYECTBOM TOTOBBIX, CTPOTO
OTOOpaHHBIX, COOTBETCTBYIOIIUM OOpa30oM OPraHU30BaHHBIX 3HAHUWA, HO W
pa3BUBaTh MHTEIICKTyaJlbHbIe, TBOPUECKHE CIOCOOHOCTH YYAIUXCS, UX YMEHHE
CaMOCTOSITENIFHO TpPHOOpeTaTh HOBBIE 3HaHUA, paboTaTh C Pa3TUYHBIMU
uctoynukamu uHpopmanuu. Ludpossie oOpa3oBareabHble PECYpPChl MO3BOJSIOT
UHTCHCU(PHUIIMPOBATH JEATEIBHOCTh YUHUTENS M IIKOJIHHHUKA; TOBBICUTH Ka4eCTBO
oOyueHusi TpPEeaMETy; OTpPa3UTh CYIIECTBEHHBIE CTOPOHBI OMOJIOTMUYECKUX
O0OBEKTOB, 3pMMO BOIUIOTMB B >KW3Hb MPUHIIMII HATJISIAHOCTH; BBIABUHYTH Ha
nepeHui TIaH HanboJiee BaKHbIE (C TOYKM 3pEHHUs] Y4YEOHBIX IIeJed U 3aaad)
XapaKTEePUCTUKU H3y4aeMbIX OOBEKTOB U SIBJICHUW MPHUPOABI, HATJISIHO
NpEICTaBUTh MaTepual; Jal0T BO3MOXKHOCTH A()(PEKTHUBHONW MPOBEPKH 3HAHUH,
MHOTO00pa3ue OpraHu3alMoOHHBIX (HOpM B pabOTe y4yalIuxcss U METOJUYECKUX
MPUEMOB B pabOTE YUUTEIS.

CoBpeMeHHOE OOIIECTBO CTaBUT TMepeA YUHUTEISIMHU 3a7ady pa3BUTHS
JUYHOCTHO 3HAYMMBIX KAdyeCTB IIKOJIBHUKOB, a HE TOJBKO Mepefady 3HAHUU.
CyIecTByIOT METOJbl aKTUBHOTO OOy4YeHHs, KOTOPbIe MOOYKIAIOT MIKOJFHUKOB
CTaTh AKTUBHBIMH YYaCTHHKAMH Yy4eOHOTO TpoIlecca, a HE TOJbKO IAacCHBHO
BIIUTHIBATH TMOJYy4YaeMyl0 OT yuuTelss uH@opMmaiuioo. borareiiie BO3MOKHOCTH
JUISS 3TOTO TIPENOCTABIISIOT COBpPEMEHHBbIE WH(OPMAIIMOHHBIC KOMITBIOTEPHBIC
TEXHOJIOTHH.

Hcnonb3oBanne UppoBbIX 00pa30BaTEIbHBIX PECYPCOB MO3BOJISET:

- KOpEeHHBIM 00pa3oM W3MEHUTh OPTaHU3AIMIO TpoIecca OOYyUCHHS

yuyanmxcs, GopMUpYs y HUX CUCTEMHOE MBIIIICHHUE.



- PalMOHAJIBHO OPraHU30BaTh MO3HABATEIBHYIO JESITEIBHOCTD IIKOJIbHUKOB
B X0JI¢ y4€OHO-BOCIUTATEIBLHOIO MTPOLIECCa.

- HCIOJIb30BaTh KOMIIBIOTEPHI C IEJIbI0 WHIUBUIyAIU3aIMUd y4eOHOTO
npolecca U 00paTUTHCA K MPUHLIUIIHAIBHO HOBBIM [TO3HABATEIBHBIM CPEICTBAM.

- U3y4aTh SIBJICHUS U MPOLECCHl B MUKPO- U MAKPOMUPE, BHYTPHU CIOKHBIX
TEXHUYECKUX M OHMOJIOTMYECKHX CHUCTEM Ha OCHOBE MCIOJb30BaHUS CPEJCTB
KOMIBIOTEPHON TpaduKU U MOJICTUPOBAHHUSL.

- MpEeACTaBIsATh B YIOOHOM [UJIsi M3y4eHMs] MacliTade pa3iIudHbIe
OMOJIOTMYECKUE MPOLIECCHI, PEATTEHO MPOTEKAIOIINE C OYEHb OOJIBIION WIIM Majou

CKOPOCTBIO.



METOIUYECKHUE PEKOMEHIAILINHA 11O NCITIOJIb3OBAHUIO
KOMIIBIOTEPHBIX TEXHOJIOT' A HA YPOKAX
ECTECTBO3HAHUA (bBUOJIOT'HN)

CoBpeMeHHBII YPOK HEBO3MOXKEH 0€3 MCNOIb30BaHUS UH(POPMAILIMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TexHONoruil. OCOOEHHO 53TO KacaeTrcs MPeaMETOB
€CTECTBEHHO-HAYYHOI'O LMKJIA, T.K. MMEHHO OHU (DOPMHPYIOT €AUHYIO KapTHHY
MUpa.

B tpaktoBke M. B. PobGepra noxgy uHPOPMALMOHHBIMU TEXHOJOTHUSIMH
IIOHUMAIOTCS "IIporpaMMHO-anmnapaTHbIe cpencTaa U YCTPOMCTBA,
(GyHKUHOHUpPYIOIIME Ha 0a3e MHUKPONPOLECCOPHOW TEXHUKH, COBPEMEHHBIX
CPEICTB M CHCTEM TEJIEKOMMYHUKaUUH HWHGOPMAIMOHHOTO OOMEHa, ayauo-,
BUJICOTEXHUKHU U T.II., 00ECIEUNBAIOIINE ONepaluu no coopy, MpoayLUupPOBAHHMIO,
HAKOIUIEHUIO, XpaHEHHI0, 00paboTke, nepenaye nHpopmamu'.

Lenu ucnosib3oBaHust HH(HOPMAILIMOHHBIX TEXHOJIOTHIA:

l. Pa3zButne nuyHOCTH 00y4aeMoro, MOJIrOTOBKAa K CaMOCTOSITENIbHOM
MPOJYKTUBHOM JEATENBHOCTU B YCIOBHIX HH(POPMALTMOHHOTO OOLIECTBA.

2. Peanuzanms COLIMAJIBHOTO 3aKasa, 00yCIIOBIEHHOTO
uH(popMaTH3aLKeld COBPEMEHHOT0 OOIIECTBA.

3. MoTtuBanus yueOHO-BOCIUTATENLHOTO MPOLIECCa.

[Ipumenenne WHGOPMAIIMOHHBIX TEXHOJOTMM JaeT BO3MOXHOCTH B
OOJBIIE CTENEHH WCIONb30BaTh HEKOTOpPbhIE YHUBEPCAJIbHBIE OCOOEHHOCTH
JUYHOCTH pe0eHKa — €CTECTBEHHBIM HMHTEpeC U JIIOOONBITCTBO KO BCEMY, UTO
JICKUT BHE U BHYTPHU UX, IOTPEOHOCTH B OOLIEHUH U UTPE.

HNupopmaninoHHbIE TEXHOJIOTUN IPEIOCTABISAIOT BOZMOKHOCTb!

. caenatb oOyuyeHue Oosee 3G(PEKTUBHBIM, BOBJIEKass BCE BHUIbI
YYBCTBEHHOI'O BOCIHPHATHS YYEHHKA B MYJIbTUMEIMMHBIA KOHTEKCT M BOOpPYXKas
WHTEJUIEKT HOBBIM KOHLENITYaJIbHBIM HHCTPYMEHTAPUEM;

. BOBJIEYb B IMPOLIECC AKTUBHOIO OOy4YEHHs KaTeropuu JETeH,

OTJIMYAIOIINXCA CIIOCOOHOCTSIMHM U CTHJIEM YUCHUA,



. 3HAYUTENIbHO YCUJIUTh KaK TJ00ambHBIA acleKT oO0y4yeHus, Tak U B
OoJbIlIel Mepe OTBEUAIOIUN MECTHBIM MOTPEOHOCTSIM.

B otnnuune oT 0OBIYHBIX TEXHUYECKUX CPENICTB 00ydeHHs HHPOPMALMOHHbIE
TEXHOJOTHMH TO3BOJSIOT HE TOJIBKO HACBITUTh OOYyYaromierocs OOJbIIuM
KOJIMYECTBOM 3HAHMH, HO H Pa3BUTh HMHTEJUICKTyaJbHBIE, TBOPYECKHE
CIIOCOOHOCTH Y4YaIlllUXCsl, UX YMEHHE CaMOCTOSITENIbHO NpUOOpETaTh HOBBIC
3HaHU, paboTaTh C Pa3IUYHBIMU UCTOYHUKAMH UH(OPMAIIHH.

Boigensior BoceMb THIIOB KOMIBIOTEPHBIX CPEACTB, HCIONb3YEMbIX B

OoOy4eHHH Ha OCHOBAaHMM HX (YHKIMOHAJIbHOrO Ha3zHaueHus (mo A. B.

J{Bopenkoii):
1.  TIlpeseHTamuu — 53TO JJIEKTPOHHbIE AUAPUIBMBI, KOTOPHIE MOTYT
BKJIFOYaTh B ce0s aHWUMaNWio, ayawo-, BHUACOPPArMEHTHI, 3JICMEHTHI

WHTEPaKTUBHOCTU. [Ipe3eHTanuu MOXKET cO3[aTh JI000H y4duTedh, MPUYEM C
MUHUMAJIBHBIMU ~ 3aTpaTaMd BpPEMEHHM Ha OCBOEHHE CPEICTB  CO3AaHUs
npe3eHtauuid. Kpome Toro, mpe3eHtauuu MOTYT KCIONb30BAaThCA YUYEHUKAMM IS
MPEACTABIICHUS UX MPOEKTOB.

2. DJIEKTPOHHBIC  DHIMKIONEIUA —  OTO  aHAJIOTM  OOBIYHBIX
SHITUKIIOTICINM, CIOBapel, CIpPaBOYHUKOB. B oTimMunme OoT OyMa)kKHBIX aHAJOTOB
OHM 00JaAAOT JOMOJHUTEIBHBIMH CBOMCTBAMU M BO3MOXHOCTSIMU: OHU OOBIYHO
MOJJICP)KUBAIOT YAOOHYIO CHCTEMY TOHCKAa IO KJIIOYEBBIM CJIOBaM M TOHSITHSM,
UCIIONIb3yeTCsl yAOoOHas CHUCTEMa HAaBUrallud HA OCHOBE THIEPCCHUIOK, MOMKET
BKJIIOYATh B ce0s1 ayno-, BUJICO (PparMeHTHI.

3. Jupaktuyeckue Marepuanbl - COOPHUKHM 3a7ad, YHPAKHEHUM,
npuMepsl pedepaTos.

4. [IporpaMMbI-TpEHa)KEpbl MOTYT OTCJCKHBATh XOJ pEIICHUS U
coo01aTh 00 ommoOKax.

5. Cucrembl BUPTYaJbHOTO OJKCIIEPUMEHTAa — OTO MPOTPAMMHBIE
KOMIUIEKCHI, TIO3BOJIAIONIME TMPOBOJUTH DKCIEPUMEHTHI B  "BUPTYyaJbHOU
nabopatopun". 'maBHOE MPEUMYIIECTBO TAKUX J1aOOPATOpPUil — OHU IMO3BOJISIOT

O6y‘laCMOMy IMPOBOJHUTL TAKHWC OKCIICPUMCHTLI, KOTOPBLIC B pPCaIbHOCTHU ObLIH



HEBO3MOKHBI MO0 COOOpaXKeHHUsIM O€30MacHOCTH, BPEMEHHBIM XapaKTePUCTHKaM,
HEJOCTATOYHOCTU XUMUYECKUX PEAKTUBOB.

6.  I[IporpaMMHbIE CHUCTEMBI KOHTPOJISI 3HAHUN, K KOTOPBIM OTHOCSITCS
ONMPOCHUKH H TecThl. C TOMOIIBI0 HX MOXHO OBICTPO, aBTOMATH3MPOBAHO
00paboTaTh pe3yIbTaTHhI.

7. ONeKTpOHHBIE YIEOHUKH U YUeOHBIE KypChl — OOBEIUHSIIOT B €AMHBIN
KOMILJIEKC BCE WJIM HECKOJIBKO BBIIIEONMCAHHBIX TUTIOB.

8. OOyuaronue Wrpbl WA  pPa3BUBAIOIIME MPOTPaMMbl  —  3TO
WHTEPAKTUBHbBIEC TPOTrPAMMBI C UTPOBBIM CIIEHAPHEM.

[To cmocoOy wucnonp3oBaHUS WHGOPMAIMOHHBIX TEXHOJOTUH BBIIEISIOT
HECKOJIBKO THUIIOB YPOKOB:

1.  VYpoku, Ha KOTOPHIX KOMITBIOTEP HCIOJIB3YETCS B IEMOHCTPAIIMOHHOM
pEeXHUME — OJJMH KOMITBIOTEP HA YUUTEIBCKOM CTOJE + MIPOEKTOP.

2. Ypokd, Ha KOTOPBIX KOMITBIOTEpP HCIOJIB3YETCS B WHIUBUAYATHHOM

peXHUME — YPOK B KOMIIBIOTEPHOM KJjiacce 0e3 Bbixoaa B IHTepHeT.

3. YPpoKkH, Ha KOTOPBIX KOMIIBIOTEP MCIIOJIB3YETCA B WHIAWBUIAYaJIbHOM
JACTAaHIIMOHHOM PEXUME — YpPOK B KOMIBIOTEPHOM KJacce€ C BBIXOJAOM B
HNnTepher.

N3 mepedncieHHBIX KOMIBIOTEPHBIX CPEACTB Ha YpOKax OWOJOTHH B
OCHOBHOM HCTIOJIB3YIOTCSI TIPE3CHTAlIMM, TPU CO3JAaHUM KOTOPHIX OOJIBIIOE
BHUMAaHHE yHOENACTCS WUIIOCTpaTUBHOMY Marepuany. OueHb HWHTEPECHBI
Mpe3eHTalui 1o Kypcy Ouonormn "MHoroobpasue opraHu3moB", TrJe
paccMmaTtpuBaeTcsi OMOJIOTMYEcKOe pa3HOOOpa3ue >KMBOTHOTO WM PACTUTEIHHOTO
MUpa. YdaluMcs OYEHb HPaBATCA TaKUE MPE3EHTAllMW, TaK KaK OHU MOTYT
XOpOIIIO PACCMOTPETh TO WJIM MHOE PACTCHHE WJIM KUBOTHOE, OCOOCHHO BBI3BIBACT
BOCTOPI MaTepHall, KOTOPBIN KacaeTcs KUBOTHBIX WJIM PACTCHUU OPYTHX CTpaH U
KOHTHHEHTOB. Ha ypokax OHOJIOTHH HCIOJb30BAIMCh U JPYTHe KOMITBIOTEPHBIC
CpeICcTBa: dSJEKTPOHHBIC  YYCOHHMKH, TIPOTPAMMBI-TPEHAXEPBI, TECTBl U

KPOCCBOP/IBI.



Ha ypoxax 6M00Tuu akTUBHO HCIIOJIB3YIOTCS KPOCCBOPABI, COCTABICHHBIE B
nporpamme Excel, mnpu 3aBepumieHMM U3ydeHHs OTACIBHBIX TEM JI€TH
CaMOCTOSITENIbHO COCTaBISIIOT KPOcCBOpABI. KpoccBopabl Temeph 3TO HE TOJIBKO
pa3BieUYeHUEe, HO M CIOCOO MPOBEPKH 3HAHWM WM Pa3BUTUS TBOpYECTBA. OJTHU
yIUBUTENbHBIC 3a/IaHUS PA3BUBAIOT MaMsTh, 00pa3HOE U JIOTUYECKOE MBIIICHHE
(Bemb MPUXOIUTCS aHAIU3UPOBATH, COMOCTABISATh, CPABHUBATH, UCKATh HYKHOE
CIIOBO), TBOpPYECKOE BOOOpakeHHE, M, KOHEYHO, YIYyYIIAIOT CJIOBApHBIN 3arac
peOeHKa, yJaT 3allOMUHATh CJI0Ba IPABUIIBHO.

Hcnons3oBanne pasubix ¢opm HMKT B cucremy ypokoB Owuosoruu,
CIIOCOOCTBYET YIyOJEHUIO 3HAHUM Yy4YallMXCS, TaK KaK M3y4yaeMblid Marepuai
paccmaTpuBaeTcss B KOHTEKCTE 0oJjiee MIMPOKOro crekrpa mnpodieM. B cBoro
o4yepe/b, 3TO CO3/1aeT ONTHUMAJbHBIC YCIOBHUS AJSl YCBOCHHWS 3HAHUU B CHUCTEME
MEXMPEAMETHBIX CBsA3ei. PaboTa Mo 3TUM TEXHOJOTHSIM HE TOJIBKO COXpPaHSET
CTPYKTYpy  0OIl€0Opa30BaTeNbHOIO  LHUKJIA,  IOJHOCTBIO  COOTBETCTBYET

TpeOOBaHMAM 0053aTEIIBHOTO MUHUMYMa COAEpPKaHNg 00pa30BaHUs, HO U:

l. CIIOCOOCTBYET MOBBIIIEHUIO [TO3HABATEIILHOTO HHTEPECA K TIPEIMETY;
2 COAEHCTBYET POCTY YCIIEBAEMOCTH YUaILIMXCS IO TPEAMETY;

3. MO3BOJISIET YYAITUMCS TTPOSIBUTH Ce0s1 B HOBOM POJIN;

4 dbopMUPYET HABBIKK CAaMOCTOSITEILHON MTPOIYKTUBHOM JEATEIbHOCTH;
5 CIIOCOOCTBYET CO3/IaHUIO CUTYAIIMH yCIeXa JJisl KaKI0TO yUYeHHUKa.

HKT pabotaer Ha KOHKpPETHOTO peOeHKa. YUEHHUK OEpeT CTOJIBKO, CKOJIBKO
MOXET YCBOUTbH, pabOTaeT B TEMIIE U C TEMH HArpy3KaMH, KOTOpPbIE ONTHMAJIbHBI
st Hero. Hecomuenno, uro KT oTHOCATCS K pa3BUBAIOIIMMCSI TEXHOJIOTHUSIM, U

JOJDKHBI IIUPE BHEAPSTHCS B TIPOIIECC 00YUESHUSI.

Hns yuurena UKT patot:

1. SKOHOMUIO BPEMEHU HA YPOKE;

2 IIyOMHY TIOTPY>KEHUS B MaTepHUa;

3. MOBBIIIIEHHYIO MOTUBAIIUIO OOYUCHUS;
4 WHTErPATUBHBIN MOAXO0/ B OOYUCHHH.



