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1.2.2. Ilimanupyemble pe3yJbTaTbl OCBOEHHMSI 001Ie00pa30BaTeJbHOH JUCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

BrimyckHUK, OCBOMBIIMI 00pa30BaTEeNbHYIO MpOrpamMMmy, JOJDKEH O00JIafaTh CIEAYIOMIUMU
obmuMu komneteHnusaMu (panee — OK):
OK 01. Beibupatb crioco0slI pemieHus 3aaa4 npo(ecCHoHANbHON AesITeTbHOCTH TPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02. Mcnonp30BaTh COBpEeMEHHBIE CPEICTBA MOMCKA, aHAIN3a U HHTEPIIPETAlNH HH(OpMAINN U
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMIOJIHEHUS 3a/1a4 IPO(HECCHOHATILHOMN 1EATEIbHOCTH,
OK 04. O¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaHIE;
OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH Cpe/Ibl, PECypCcOCOCPEKCHHIO, TPUMEHSITh 3HAHUS
00 U3MEHEHUH KJIMMAaTa, IPUHIIUITBI OEpEeKIIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO JeiCTBOBATD B
Ype3BbIUANHBIX CUTYALUIX.



HosicHuTebHASA 3aNUCKA
MeToaudeckie pPEeKOMEHIAIMU JUIsl JTabOpaTOpHBIX pPa0OT COCTaBICHBI HA OCHOBAaHUU pabodeii
nporpammbl o auciuiuimae OJ1.12 buosorust mo crnenualbHOCTH CPEeIHEro MmpodhecCHOHaTIbHOTO
oOpa3oBaHMs
BrinonnHeHne o0ydarommmMucs 1abopaTtopHbIX paboT CIIOCOOCTBYET:

e dopmuposanuio OK 1; OK 2; OK 4; OK 7,

e (QOopMHUPOBAHUIO MPAKTHUECKUX YMEHUW B COOTBETCTBUHU C TPEOOBAaHUSMHU K YpPOBHIO
MOJATOTOBKUA OO0YyYaroUmIMxcs, YCTaHOBIEHHBIMU paboyeil mnporpammoii «buomorus»
00o011eHne, CUCTeMaTH3aIMsl, yIITyOJeHne, 3aKpeTICHUE TIOTyYeHHBIX 3HAHUH];

® COBEpIICHCTBOBAaHUE YMEHUU MPUMEHSTH MOJTYyUYCHHBIC 3HAHUS HA MPAKTUKE, PeaTH3aIuI0
€IMHCTBA UHTEJUIEKTYaJIbHOM U MPaKTUYECKON JAEITeIbHOCTH.

LlerHOCTh J1a0OpaTOPHOI PabOTHI COCTOMT B TOM, YTO OHA BOOPYXAET CTYJCHTOB HE TOJBKO
HEOOXOJUMBIMH B JKU3HH OHOJOTMYECKHMMH 3HAHUSMH, HO U TOJE3HBIMH YMEHUSMU M HaBBIKaMU
CaMOCTOSITENTbHOW TOCTAHOBKHM OSKCIIEPUMEHTa, (DPUKCHpPOBaHUS M OOpabOTKH pe3ysbTaToB, HO M
CHOCOOCTBYIOT Pa3BUTHIO HHTEpPECA K OMOJOTHYECKUM HCCIIEeIOBAaHUAM, (POPMHUPYET HABBIKU, YMEHUS
OMOJIOTHYECKOTO WCCIICAOBAHMS, 3aCTaBIISET JOIMYECKH MBICIHTD, JIEJaTh COTOCTABICHHS, BBIBOJBI,
MO3BOJISIET Pa3BUBaTh HAOIIOJATENBHOCTh CTYACHTOB B HEMOCPEICTBEHHOM M TECHOW CBS3H C
MPOIIECCOM MBIIIUIEHUS (paboTa 0 HAMEYSHHOMY ITUIaHY, aHAJIH3 U HHTEPIPETaLUs PEe3yIbTaTOB).

Odopmrnenne pe3ynbTaToB padOThl AMCHUILTMHUPYET MBICHb CTYAEHTa, MpPUyYaeT ero K
TOYHOCTH BBITIOJTHCHHSI UCCIICIOBATEILCKON PabOThI, 3aKPEIUISCT HABBIKA M YMEHUs, IMOJYYCHHEBIC B
yueOHol nesrenbHOCTH. [IpakTukym siBisiercs 3pPeKTUBHBIM CpeACTBOM (OPMHUPOBAHUS HE TOJIBKO
MHTEIJUIEKTYaJIbHBIX CIIOCOOHOCTEH, HO W CIHOCOOCTBYET Pa3BUTHIO IIO3HABATEILHOW AaKTHBHOCTH
CTYJIEHTOB, YTO B CBOIO OYepe/b SBISIETCS OJHUM M3 IMOKa3aTelel CoIHalbHO-TPOodecCHOHaTIbHON
MOOWJIBHOCTH CTYACHTOB. B pesynbTaTe BBINONHEHUS Ja0OPAaTOPHBIX paboT, IMPeryCMOTPEHHBIX
MPOrpaMMOil MO JAaHHON y4eOHOUM MUCHUIUIMHE, MPOBOIUTCS TEKYIIUN KOHTPOIb MHAWBHYaIbHBIX
oOpa3oBaTenbHbIX JOCTHXKeHUH. [IpakTHKym BKIIOUaeT pa3zHOOOpa3Hble J1JabopaTopHble pabOThl MO
BCEM OCHOBHBIM T€MaM Kypca OMOJIOTHU TSl CpeHe-ClelnaibHbIX YIeOHBIX 3aBEeICHUI.

Oolyuarommuiicsi 10J1KeH
3HATh!

e OCHOBHBIE TIOJIOKEHHUS OHOJIOTMYECKMX TEOpUH M 3aKOHOMEPHOCTEW: KJIETOYHOW TEOpHuH,
OBOJIOLMOHHOTO  y4eHMs, 3akoHbl [. MeHaens, 3aKOHOMEPHOCTEM U3MEHYMBOCTH U
HACJIEICTBEHHOCTH;

e CTpOeHME U PYHKLIMOHUPOBAHUE OMOJIOTUYECKUX O0BEKTOB: KIETKH, CTPYKTYPBI BHJIA U SKOCHCTEM;

e  OHOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

YMeTb:

e OOBSICHITH POJH OMONOTHHU B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS; BKIIA]] OMOIOTUYECKUX
Teopuil B (OpMUPOBaHHE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpA; BIUSHHE
MYyTareHoB Ha paCTEHUs, )KUBOTHBIX U YEJIOBEKA; B3aMMOCBSA3U U B3aUMOJCHCTBUE OPTraHU3MOB
U OKPY’KaroIIEH Cpebl;

e pemarh DSJIEMEHTApHBIE OWOIIOTUYECKHE 3aJauyd; COCTABISITH DIEMEHTApHBIE CXEMBI
CKp€IIMBAaHHA U CXEMBI IIEPEHOCA BEIICCTB U IIEPEAAYN DHCPIUH B SKOCUCTEMAX (HGHI/I HI/ITaHI/ISI);
OIMCBIBATH OCOOEHHOCTH BUIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO;

e BBIABIATH NPUCTIOCOOJICHUS OPraHU3MOB K cpesie OOMTaHMsI, ICTOUHUKH U HaJIMYhe MyTareHOB
B OKpYyXarolel cpene (KOCBEHHO), aHTPOINOTCHHbIE HM3MEHEHUsS B DJKOCHCTEMax CBOEH
MECTHOCTH;



e CpaBHMBATh OMOJOTHYECKHE OOBEKTHI: XMMUYECKHI COCTaB TEJ )KUBOW M HEXHWBOW HPHUPOJIHI,
3apOoIbIIIeH YeI0BeKa U APYTUX )KUBOTHBIX, IIPHUPOTHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOCH
MECTHOCTH; U JIeJIaTh BBIBOJIBI M 000O0IIEHHS HA OCHOBE CPAaBHEHUS M aHAJIN3A;

e AHAIM3HMPOBATH M OLICHWUBATHh PA3IMYHBIC THIOTE3bl O CYHUIHOCTH, MPOUCXOXKACHUHU JKU3HU H
YeJI0BeKa, TI00aIbHbIe KOJIOTHYECKHE TPOOJIEMBI U MX PELICHUS, MOCIEACTBUS COOCTBEHHOM
JIEATEIIbHOCTH B OKPYKAIOLIEH CPeEAE;

e U3y4yaTh U3MEHEHHMS B SKOCHCTEMaX Ha OMOJIOTMYECKUX MOJEIISX;

e HAXoAWUTh MHPOPMALKIO O OMOJIOTUYECKUX OOBEKTaX B PA3JIMYHBIX MCTOUHUKAX (yueOHUKaXx,
CIIPaBOYHUKAX, HAYYHO-TIOMYJSPHBIX W3AAaHUSAX, KOMIIBIOTEPHBIX 0a3zaX, pecypcax CeTH
WHTEepHeT) 1 KPUTHUYECKH €€ OLEHUBATD;

Ilepeyenns nadopaTopHBIX padoT 1O OMOJIOTHM:

JlaboparopHas padora Ne 1. «/3ydyeHne KaTaaUTHUECKON aKTUBHOCTU (PEPMEHTOB (Ha pUMepe
aMMJIa3bl WM KaTallasbl)».

JlaboparopHas padora Ne2 «/3yueHue CTpOSHUS KICTOK PACTEHUH, )KUBOTHBIX U OaKTepUi MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOINpenaparax U uX OlUCaHUE».

JlaboparopHas pa6ora Ne 3. «HaOmronenne MuTo3a B KJII€TKaX KOHYMKA KOpPEITKa JTyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JladoparopHas paGora Ne 4. «3yueHue CTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpEnapaTaxy.
JlaGoparopHnas padora Ne 5. «/3yuenue pe3yapTaToB MOHOTMOPUAHOTO U TUTHOPUHOIO
CKpEILMBaHUA y Ip030(UiIbl HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHas padora Ne 6. «M3yyeHrne MonuUKaIIMOHHON N3MEHYMBOCTH, TOCTPOCHHE
BAapUALMOHHOTO PsAJIa U BapUALMOHHOU KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MyTanuil y 1po30(Quiisl Ha TOTOBBIX MUKpOIIpenaparax.
JlaboparopHnas padora Ne 8. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHIO).
JlaGopaTopHnas padora Ne 9. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma 1 €€ OTHOCUTENIBHOTO
XapakTepay.

JlaGoparopHnas padora Ne 10. «Mopdornornueckue 0COOCHHOCTH pacTeHUI U3 pa3HbIX MECT
OOUTaHUN.

JlaboparopHnas pabora Ne 11. «BinsHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa.

Kpurtepun onenkn 1adopaTtopHbIix pador
Onenka «5» — paboTa BbINOJIHEHA B [TOJTHOM 00beMe U 0e3 3aMeuaHuii.

Orenka «4» — paboTa BBITIOJIHEHA MPABIIIBHO C Y4€TOM 2-3 HECYIIECTBEHHBIX OIIMOOK HCIIPABICHHBIX
CaMOCTOSITENTLHO 110 TPeOOBAHUIO TPETO1aBaTEesl.

Onenka «3» — paboTa BBINOJIHEHA TMPABUIBHO HE MEHEE YeM Ha TOJOBHHY WM JAOMYyIIeHa
CYIIIECTBEHHAs OINOKA.

Onenka «2» — pomymieHbsl aBe (M Oosee) CymiecTBEHHbIE OIMMOKM B XOJ€ pabdOThl, KOTOPHIC
oOyuJaroluecss He MOXKET UCIIPABHUTh Jake MO TPeOOBaHUIO MpenoAaBarelis Wik paboTa He BHIMOIHEHA.



JlaGoparopHasi padora Ne 1. «M3yuyeHue KaTaJIMTHYECKOI AKTUBHOCTH epMeHTOB (Ha mpumMepe
aMWIa3bl WIN KATAJa3bl)».

Heab: noka3zaTh KaTaJUTUYeCKOe JeicTBHE OEIKOB — (EepMEHTOB, MOKa3aTb HX BBICOKYIO
CHEU(PUIHOCTD, a TAKKE 3aBUCUMOCTb UX JICHCTBUS OT YCIOBHI Cpebl.

OobopynoBanue u marepuaibl. llltatuB ¢ mpoOupkamMu, MEpHBIA HWIWHIAP OOBEMOM, IHIIETKH,
BOJIsIHAs OaHsl WM TepMocTart, TepMoMeTp, | %—Hblil pacTBOp Kpaxmana, | %—HbIil pacTBOp Honxa B
noauae kanus (pactop Jlroross).

Xox padoThI:

1. IlpuroroBieHue pacTBOpa CIIOHBI, CoepKalero (epMeHT aMuiasy.

* TmarenpHO MPONOJIOUIUTE POT BOJOM.

» HaGepure 2—4 M1 CIIOHBI B MEPHBIN IIVIIHHIP.

* JIo6aBbTE B MIMH/IP BOJBI 10 00bEMa 10 miL.

2. B nBe nponymepoBaHHbIe MpoOupku HanelTe no 10 kamens pacTBopa Kpaxmadna.

3.B mpobupky Ne 1 BHecuTe 4 Karum BobI (KOHTPOJIb), a B IpoOupKy Ne 2 — 4 Karuim pacTBOpa CIFOHBL.
4. TlepeMeraiiTe ¥ MOCTaBbTE Ha BOASIHYIO OaHIO HJIM B TepMocCTaT Ha 15 muH npu temmeparype 37°C.
5. B mpoGupke No2 mopx [edcTBUEM CIIOHBI (B KOTOPOH COAEpPXKHUTCS aMmmia3a) MPOH30MIeT
pacilerieHre KpaxMaia Ha OJIurocaxapubl (caxaposy, a oHa J0 TITF0K03bI ¥ (pyKTo3bl). KauecTBeHHOM
peakiueil sBISETCS peakuus C pacTBopoM ioma. Kpaxman c¢ Homom maer cuHe-(hHOJIETOBOE
OKpalllMBaHUE.

OTBeTbTE HA BONIPOCHI:

1. Kak BBl qymaere, Kakue pe3ylbTaThl OYAYT MOJYYEHBI, €CIH B KKIYI U3 MPOOHPOK MOCie
W3BJICUCHMS U3 TEpMOCTaTa J0OABUTH O 2 KaIljy Hoauia Kauus?

2. Omnpenenute 3HaYeHUE (hepMEHTA CIIFOHBI aMIJIa3bl. Eciy B BOASIHON OaHe KUMISTUTH MPOOHPKH, KaK

MU3MEHSATCA pe3ynbTaThl ucciaeaoBanus? [louemy?

Cnenaiite BLIBO.



JlaGoparopHnasi padora Ne2 «M3yyeHue CTPOCHUSA KJIETOK PACTEHM, ’KMBOTHBIX U OaKTepHid 1mMojg
MHKPOCKOIIOM HAa T'OTOBBIX MHUKPONPENapaTax u uX ONucaHue».

Heab: paccMOTpeTh KIETKH PA3IUYHBIX OPTAHU3MOB U UX TKAHEH MO/ MUKPOCKOIOM (BCIIOMHUB MIPHU
3TOM OCHOBHBIE MPHEMBbI PabOTBI C MHUKPOCKOIIOM), BCIIOMHUTH OCHOBHBIE YacTH, BHIHUMBIC B

MHKPOCKOITI U CPaBHHUTH CTPOCHUE KJICTOK PACTUTCIIbHBIX, FpI/I6HBIX H )XKUBOTHBIX OPTaHU3MOB.

OOopyaoBanme: MHKPOCKOIBI, FOTOBbIE MMKpPOIpPENapaTbl PacTUTENbHOM (KOXKMIIA YElIyd JyKa),
KMBOTHOH (MUTENNalbHas TKAHb — KJIETKU CIIM3UCTON POTOBOM 1M0JIOCTH), IPUOHOM (IpOXKEBBIE HIIN

IJIECHEBbBIE TPUOBI) KJIETOK, TAOIHIIBI O CTPOSHUH PACTUTEIBHOM, KUBOTHOM U IPUOHOM KIIETOK.

Pabota ecTecTBEeHHOHAYYHOTO HAIIPABIICHHS MOXKET MPOBOIUTHCS HE HA TOTOBBIX MUKpOIpenaparax,
a Ha NPUTOTOBJIEHHBIX, a Ui 3Toro: yamku [leTpu, mykoBuua, JabOpaTOpHbIE HOKHU, MMHUHLETHI,
IIUIETKH, CTEKJISTHHbIE Ma3eBbIe JIOKEUKH, BbIPALIIEHHAs KyJIbTypa IJIECHEBOTO I'puba MEeHUIMILIA WU

MyKoOpa.

Xoa padoThI:

PaccmoTpuTe mox MHKPOCKONIOM MPUTOTOBJICHHBIE (TOTOBBIE) MHKPOIIpPENapaThl PACTUTENbHBIX U
YKUBOTHBIX KJIETOK.

3apucyiTe 1o OJHOW PACTUTEIHHOM 1 )KUBOTHOU KiieTKe. [lomuImmTe nx OCHOBHBIE YaCcTH, BUJTUMBIEC B
MHKPOCKOIL.

CpaBHUTE CTPOCHHE PACTUTEIHHOU, TPUOHON U )KUBOTHOM KJIeTOK. CpaBHEHHE MPOBECTH MPHU TTOMOIIN
CPaBHUTEIHHOUN TaOIHUIIBL.

CrnenaiiTe BBIBOJ O CIIOKHOCTH UX cTpoeHusi. CrenaiiTe BEIBO/, ONUPAsCh HA UMEIOIIHUECS y BaC 3HAHUS,

B COOTBCTCTBHH C LICIJIBIO pa6OTLI.

!'! BciomHuTe TpeOOBaHUS K COCTABIEHUIO CPABHUTEIbHON TaOnuLib!

OTBeTbTE HA BONPOCHI:

O yeM CBUJETENBCTBYET CXOACTBO KJIETOK pacTeHHi, rpuOoB 1 ®UBOTHBIX? [IpuBeauTe mpumMepsl.

O uem CBHIETENBCTBYIOT PA3JINYUSA MEXKAY KIETKaMH MPEICTaBUTENEH PAa3IMYHBIX LAPCTB MPUPOABI?
[IpuBenuTe MpUMEpBI.

BrimummTe OCHOBHBIE TOJOKEHHS KIETOYHOW Teopuu. OTMEThTE, KaKO€ W3 IOJIOKEHWH MOYKHO

000CHOBATh POBEIEHHON pabOTOM.



JladoparopHasi padora Ne 3. «Ha0/0neHrne MUTO3a B KJIeTKAX KOHYMKA KOpelKa JyKa Ha
rOTOBBLIX MUKPOINpenaparax».
Hean:

- 06y11a101ua51 — HAY4YUTb NPUMCHATH NNOJYUYCHHBIC 3HAHUA IIPHU CPABHCHUH OCHOBHBIX CTa,L[I/If/'I ACIICHUA
KJIETOK B MHUTO3€;

- pa3BUBaOIIas — CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB PAOOTHI ¢ MUKPOCKOIIOM:;

- BOCIHTATENIbHAS — MPEJOCTABUTh BO3MOXKHOCTh TPOSBUTH CAMOCTOSATEIBHOCTh W AKTHBHOCTH B
BBITIOJIHEHUH 3aJIaHHI 1a00paToOpHOM paboThl, aKKypaTHOCTh B 0(hOPMIIEHUH PE3YIHTATOB.
O0opynoBanue: MUKpPOCKONBI, TOTOBbIE MUKpPOMpENapaTsl MPOAOIBHOTO Cpe3a MOJIOIOTO KOpeIIKa
JyKa.

Pe3zynomamet ypoka: ydaimuecs onpeaensioT no n300pakeHUsIM Ha MUKPOCKOIIE ¥ PUCYHKaX y4eOHOTO
nocodust Ga3bl MUTO3A.

Xoxa paGoThI:

1. PaccmoTpuTe MUKPOCKOIIMYHBIE PUCYHKH yYacTKa MPOJIOJILHOTO cpe3a Kopelka jgyka. Haiinure Ha

MUKpoOIIpenapare KIETKH, HaXOAAIIHUECSI B I/IHTCpq)aSe (OHI/I HMCIOT XOpOoIlIOo BHUIAMMBIC sApa C

SJIPBIIIKAMU; XPOMOCOMBI HE BU/IHBI)

2. Haiimute kieTKH, B KOTOPBIX BUIHBI HUTEBHU/IHBIC XPOMOCOMBI, PACIIOJIOKCHHBIE OECITOPSIIOYHO.
C momorpio puc. 3.3 u3 yueObnoro nocobus (c.98) onpenenure ¢a3bl 1eIeHUS KICTOK.

3. HaiinuTe Ha mpemnapare KJIETKH, Haxosdmuecs B Metagase, anadase u tenodasze. CpaBHUTE KIETKH,
HaxoJsIMecs B MHTepdase, U MOJOJbIe KISTKH, KOTOpPbIE HEIaBHO BBIIUIM M3 JCiCHUSA. B dem

3aKJTIOYAETCS Pa3HUIIA MEXITY HUMH?

4. 3apucyiiTe KJIeTKH, HaXoAsAIIrecs: B MHTepdas3e U pa3NIuuHbIX Ga3zax MUTO3a.



5. Cnenaiite BBIBOJI, UTO MPEJICTABIISAET COOON MUTO3.

BrBon:

JaiiTe KpaTKue 0TBETHI HA BOIPOCHI.
a) MoXHO M Ha OCHOBaHHMH M3YYEHHOTO IMpernapara yCTaHOBUTH MOCIEA0BATENBHOCTh (a3 MUTO3a?
[Touemy?

0) Kakoe monoxeHue KJIEeTOUYHON TEOPUH MOATBEPIKIACTCS pe3yJIbTaTaMu JlabopaTopHoi padbora?



JlaGopaTopHasi padora Ne 4. «3y4yeHune cTPOEHHS MOJOBBIX KJIETOK HA FOTOBBIX
MHKPOIpenaparax»

Hean: M3yunTh U CPaBHUTH CTPOCHHUE IOJIOBBIX KJIETOK: SMIEKIECTKHM U CHEPMATO30U]1a. BBIABUTH
OTJIMYUTEIbHBIE OCOOCHHOCTH CTPOCHHUS MOJIOBBIX KJIETOK. M3yunTh Ha MUKpOIpenapaTax npernaparax
MIPOLIECC JIETICHHSI XPOMOCOM BO BpeMs (hOpMHUPOBAHUS MOJOBBIX KIETOK Yy PACTEHUH.

O0opynoBanue: yueOHUK, TAOIUIIBI, PUCYHKH.

Xopn padoThri:

3ananue 1. U3yunTe KpaTKue TeOpeTHYECKHE CBEICHUS

[TonoBbI€ KIIETKU (TaMEThl) )KUBOTHBIX — 3TO SIMIEKJIETKH U criepMaTo30uIbl. OHU OTJIMYAIOTCS CBOUMU

pasmMepamu, CTpOCHUEM, (PYHKITUSAMH.
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puc.1l CtpoeHue criepmaTo3zoua

Crnepmaro3oupl OTIMYAIOTCSA OT SHIEKIETOK MEHBIIMMU pa3MepaMu M MOJIBHKHOCTBIO. B Hem
pa3anyaroT roJ0BKY(CONEPXKUT  AApO € HACIHEACTBEH.  MH(popMaiuei), meiky (Coaepx uT
LIEHTPHUOJIb), XBOCT (COAEPKUT MHUTOXOHAPUU, OOECTeUUBAIONINE OJHEPTHeW i JBIKeHHs).B
nepeaHel 4YacTH roJI0OBKH HaXOAUTCS aKpocoMa (COAEpKUT KoMIUIeKe ["0Ib/K1, KOTOPBIM yd4acTBYyeT B

pacTBOpEeHUH 000IOUKH SHIIEKIETKH).

Sl o KypPpHmMiUbl, BECKPBRTOS B HAUWAQACS MHKYy- S iy (B
s<e=p><y) -

F — canasei; 22— SKEeATOK: 3 — SApP OABNLUICEDBINMA AMCK
Py SGuasmxss) _

puc.2 CtpoeHue SHIEKIETKH NTHUIT



SineksIeTKN pa3HbIX OPraHU3MOB OTINYAIOTCS 0 pa3mepy (y Mbimu 60 MkM, y demoBeka 200 MkM, y
CTpayca HECKOJIbKO CAaHTUMETpPOB). Ho y Bcex OpraHu3MoB pa3Mephl SIUIEKIETOK Ha MHOTO OOJIbIIIE,
94eM pa3Mephl CIIepMaTO30MI0B. B UTOMmIa3Me SIMIEKIETOK MHOTO PUOOCOM, UMEIOTCSI MUTOXOHIPHH,
a Takke OOJNbIIOe KOJUYECTBO 3allaCHbIX MHUTATEIbHBIX BeEHIECTB (PKENTOK). Sapo coaepkuT
HACJIEICTBEHHYIO MH(popManuio. B oTinume T crnepmaro3onaa, sMIEKIeTka UMEeT Pl 3allUTHBIX
obosouek ( y MTHII 3TO CKOPIYIOBas, IMOACKOPIYIOBas, OemouyHas o0oyiouku). B oTimume ot
CriepMaro3oua SULEKIETKa HENOABWXKHA. B sape SHLEKIETKM M CHEPMATO30HMIa HAXOIUTCA
MOJIOBUHHBIN (TramIOUIHbII) HAG0P XPOMOCOM, YTO IIO3BOJISET IOCIIE OIJIOIOTBOPEHHS BOCCTAHOBUTD
XpOMOCOMHBIN HAabOp BHA.

3ananne 2 Ucnoab3ysi pUCYHKH, KPATKYI0 TEOPHIO U MaTepHAJl y4eOHUKA, 3alI0JTHUTE TA0JIHILY:

Ipuznaku CnepmaTo3oujg SliinexkjeTka

Crpoenne u popma

ITonBr>kHOCTH

3armac muTaTeIbHBIX BCIICCTB

Pazmep

YHCIECHHOCTD

Ha6op xpomocom

3ananue 3 3apucyiiTe MOJOBBIE KJIETKH, TOAMUIINTE YACTH KIETOK
3ananne 4 OTBeThTE Ha BONPOCHI:
[Touemy MoIOBBIE KJIETKH UMEIOT FaIuIONIHBIA HA00p XpOMOCOM B siipe?
Jliist 94ero B sTAIIEKIIETKE HYyKeH jKenToK? Kakyro poJib BEIIONHSET XBOCT Y CIiepMaTo30uia’?

1. CnemnaiiTe BEIBOIBI:
A) TlonoBbI€ KIETKH — 3TO.........
b) B omimume ot SHIEKICTKH, CHEPMATO30HL. .. ... ...

B) SlitnexiieTka U criepMaTo30H] UMEIOT CXOJICTBO. .......



JladoparopHasi pa6ora Ne 5 «M3yueHue pe3yabTaToB MOHOTUOPUIHOTO U JTUTHOPHTHOTO
CKpEIMBaHUA y IPO30(UIIbl HAa TOTOBBIX MHKPOIIPEIIapaTaxy.

Heab: [TozHakoMUTbCA € yIOOHBIM OOBEKTOM F'€HETUYECKOTO UCCIIE0BAHUS — IIOJJOBO MyXOH
Hpo3zodwna. U3yuuts e€ Ouonoruto u Mophororndeckre npu3Haku. HayduThcs roTOBUTH
MUTATENBHYIO CPpeAy A MyX M uX JTM4uHOK. OCBOUTH MpaBUiia MOCTaHOBKU cKpermuBanuii Drosophila
melanogaster, U3y4uTh 3aKOHOMEPHOCTH MOHOTEHHOTO HACJICIOBAHUS MTPU3HAKOB.

Sagaum:

1. OcBOUTH METOMKY MOCTAHOBKU CKPEIIMBAHUM.

2. OcymiecTBUTh CKpemuBanue apo3odui suaui Normal u ebony.

3. [IpoBecTu CTaTUCTUYECKHI aHAIM3 MOHOTEHHOTO HACIEOBAHUS

MyTalnuu ebony ¢ UCHOIB30BaHUEM METOA X2

OO0opynoBanme: CTaKaHYMKHU WK IMIUPOKUE IPOOUPKHU AUAMETPOM 4 CM CO CBEKEIPUTOTOBIEHHON
CpeZoii; BaTHbIE TPOOKU; 3PP U MOPUIIKH; MOJIOYHO-0€10€ CTEKIIO; JIyIa; MUHIIEThI; KUCTH.
crakaH4ukH ( BeicoTa — 10 cM), OaHKH C KPBIIIIKAMH, BaTHBIC IPOOKH, MIUHIICT, JIyTa, CTEKJIIO,
nuTarenpHas cpefa ( arap-arap, M3ioM, KapTodenb, Apoxkiku). bruonornueckuit MaTepuan: TMHUU
Drosophila melanogaster Normal (cepoe Terno), ebony (uepHoe Telo).

Teopernueckuii MaTepuaJl

Penent nurareibHOM cpeabl 1Jsl YePHOOPIOXUX AP030(PuI

Jpo3odun MOXKHO pa3BOAUTH Ha JII00OH THUIOLIEH M Opojsiieil opraHuke, Hampumep, Ha OaHaHe,
s010Kkax wiu rpymax. Ho nydinue pe3ynbTaThl MOTy4aroTCs Ha CIICUANBHBIX MUTATEIBHBIX Cpelax.

1) Usmenpunth 1/2 crakana nzroma B SO MII BOJBI 10 KaITUIICOOPA3HOTO COCTOSHUS. S MCTIONB3YyIO st
storo uzmenbunTesib Rondo 500 dupmer Tefal. On xopotr TeM, 4TO 1eHCTBUTENTEHO MOXKET H3METbYUTh
M3I0M B BOJE U UMEET IpaJyHpPOBAaHHYIO CTEKJISHHYIO yanly. MOXHO M3MENbUUTh U3I0OM B CTYIIKE C
MIECTUKOM.

2) PacrBoputrs 1 waiinyto soxky arapa (1,5 rpamma) B 100 M kunsmed  BOJBI.
3) JoGaBuTH 1 CTOJIOBYIO JIOXKKY caxapa " XOPOIIEHBKO pa3Menarh.
4) JloGaBuTH M3MENbYEHHBIN U3IOM npu WHTEHCUBHOM MOMEIIMBaHUH.

5) HapesaTp NOJOBMHKY MOPKOBKM MEIKHMH KyOMKaMH W U3MeNbuuTh ¢ 50 MI BOABI 70

KalmieoopazHoro COCTOSIHHSI.
6) Jo6aBuTH M3MENBUYEHHYIO MOPKOBKY npu WHTEHCUBHOM MTOMETIINBAHUHY.
7) JoBectu Ha crabom OTHE Ji(o) 3aKUIIaHUs.
8) [lepenuts MOJTYYEHHYIO KalluIy B qarry HU3MEITBUUTEIIA.

9) HobaButh 1 cTonoByt0 10KKY (20 MIT) I0JIOYHOTO YKCYCa U XOPOIIIO TIepeMeniaTh. S0JI0IHBINH yKCyC
HYKEH ISl MIPelOTBpPALIeHHs] pOCTa IJIECHEBBIX I'puOOB. Eciam HeT sf05104HOTO yKcyca, TO MOXKHO
HCII0JIb30BATh OOBIYHBIT CTOJIOBBIN YKCYC.
10) Pa3nuTh B 4MCTYIO MOCYAY TONIIMHON NPUMEPHO 1-2 ¢M U JaTh Cpefie 3acCThITh.

[TonydyeHHyt0 TakuM 00pa3oM MUTATENBbHYIO CPELy MOKHO XpaHUTh B XOJIOAWIbHUKE Npu +4°C
OKOJIO Mecslla M UCMOJIb30BaTh IO Mepe HeoOxonumocTH. Sl pasnuBaro €€ B JIByXJIMTPOBBIE

IIJTAaCTUKOBBIC GYTLIJIKI/I HU3-T10J NPOXJTAAUTCIIbHBIX HAIIUTKOB U 3aKPbIBAI0 UX CHGHH&HBHOﬁ MIEHKOM



napaduiMom, KoTopasi He Ja€T cpelie BhICHIXaTb BO BpeMs XpaHeHMs. MM MOXHO HCIIOJIb30BaTh
m00YI0 IPYTYIO IUICHKY WJIM MOJMATWICHOBBIN naket. Ilepen 3amyckoM MyIlieK B HOBBIM CTaKaHUYHMK
Cpely Halo MOJACYIINTh, MHAYe MYIIKH MOTYT MPWIHIHYTh U MOTHOHYT. [[OBEpXHOCTH Cpeabl HAIO
MOCHINIATh CYXHUMH aKTUBHBIMU JAposkxkamu «Cad-JleBropy.

JlvunHku  apo3odui  MUTAIOTCS  JAPOXOKaMH, pa3palaThiBas MUTATENBHYIO Cpeay 10
KammueoOpasHoro coctosiHus. [loaToMy Ha cpeny 0OBIYHO KIaayT IUIOTHYIO OyMaXKKy, CKOMKaHHYIO
WJIH CIIO’KEHHYIO TAPMOIIKON. ITH OyMakKKH TTOMOTAIOT B3POCIIBIM MYIIIKaM HE MPUIUITHYTh K Cpesie U
TakUM 00pa3oM MpeAOTBpAIAIOT UX ruOemb. Sl 0OHAPYKUJI, UTO elI€ JTydllle MOTy4YatoTCsl pe3yIbTaThl
C JIPEBECHOM WIEPCThIO — JUIMHHBIMM U TOHKUMH JIPEBECHBIMU CTpyXKKamH. B Hacrosmiee Bpems s
HCTOJIB3YI0 CH3allb — I'py00e BOJIOKHO, ITOTy4aeMoe 13 arabl. Jlydiie Bcero qpo30( sl pa3BUBAIOTCS
ripu +25°C 1 BBICOKOH BIIaXXHOCTH. J{J1s MoaepKaHust BJQKHOCTH sl UCTIOJIB3YIO CIIEUATIbHYI0 KOPOOKY
U3 OpICTEKJa, B KOTOPOM CTOMT IUIOWIKA ¢ BOJMOM. IIpy HU3KOW BIIaKHOCTM NUTATENbHAs cpeaa
BBICHIXAeT U JTMYUHKU THOHYT. [lepen ckapminBaHueM MYIIEK MOXXHO TTOMECTUTh B XOJOJIWUIBHUK HA

+4°C Ha 15-20 MUHYT — 3TO yOaBJIs€T UM IIPBITH.

6) Bomga — 100 r
Kaprodens — 100 r
Arap-arap — 1 r

B) Boma — 200 r

: Kaprodesnxs — 100 r
HM3rom — 75 T
Arap-arap — 2 r

IIPOMBITHIFI B BOJLE HM3IOM M BaAapPEe€HBIHM OUYUMIITEHHLLIE KapTOoO-
dhesikr HECKOJJIBKO pPa3 IPOIIYCTHTE Yepe3 MsACODPYOKYy. Arap-arap
pacTBOPHTE B BOJLE IPDHM KHMIIAYEHHWH M IIOJIOMXHTE TyIga HM3IOM
c xKaprTrodesrem. Cmvmecr nmpoxKHIaATHTE 15—20 MHMH, ITOCTOSAHHO
momMmeIlrrmBeasg. F'OTOBYIO TOPAYYIO IHTATEJLBLHYIO Ccpeny 4udepes3 BO-
POHKY pa3JjieiTe 1o crakKkaHymxKamM (o 25 mmir).

ITuTaTeJqIpbHAA cpemga He OOJI>XHA IollaaTh Ha BHYTPEeHHIIOIO
CTEHKY cTaKaHYHMKa. IlocJisie oXJIa>KOeHHMsA OHA MO>XKeT XpPpaHHMTbhB-
CsA B XOJIOOMJIBHHMKE OKOJIO Mecsiita. Ilepen mocagKoM MyX HA
IIOBEPXHOCTEL KOPpMA HAHOCHAT MA30OK JJPOX>K>Keli, KOTOPhLIMHM IIM-
TAFOTCSH B3POCJIBI€ MYyXH (JIMUMHKHM IIHTAOTCsA cpenoin). Cpenxa
C OPOo>X>XKXAaMHKM OO IIoCAKHM MYX MO>XKeT XpaHHMTbBCs He OoJiee
OOBYX-TpexX IOJHeIA.

2. Hapromusauust myx. Ilepen mocagkKo¥ MyX Ha cpeny He-
O0OXOAMMO HAYYHMTBCS HMX HAPDKOTH3IMpPOBATbL. HapKOTH3AILHA
MYyX IIPOBOHUTCH B BBLITAMXHOM IIKady B CJHeAYVIOIIIEM IopagKe.

BoseMHBuTE IDNPOSHPKY (MJIH cTAaKaAHYHMK) C Opo3odHjIiaM¥, OC-
TOPO>KHO ITOCTYYHTE 10 IpoOHpKe, OocaZMB MyX HAa AHO. BBIHbL-
TEe IPOOKY M3 MOPHMJIKHM M BATHDBLIHE TAMIIOH H3 IPOOHMPKH C MYy-
XaM®¥, IIPHMJIOMHTE MOPHMJIKY ¥ IPOOHPKY TIOpPJBIIITKAaAMM OpPpyI
K OPpyry (MoOopHMJIKAa BHHM3y) M CJIerKa IHOCTYYdHTEe IIO IpoOSHpKe,
YTOOBI MYXHM BBICBIIIAJIMCEL HM3 IPOOHMPKHM B MOPHMJIKY. 3aKpPOIi-
TE MOPMJIAKY HIPpoOoOkKoii. Crinerxa IIoCcTyKHBAA IIAJIBITEM IIO MO-
PHMJIKe, HaAaGJIogaxiTe 3a MyXaM¥M, HOoKAa OHHM He IIepecTaHyT
OABHTATBCSA M He yIIaayT Ha gHO. JIinsa HapKOTH3AILMM HCIIOJb-
3YIOT CepHBIFA 5S3dHMp HMJIHM B KpaHmHeM cJisiydae XXJopodopmM

(HaHecHuTe 2—3 KAalmJjMm HAa KYCOYeK BaThl M IIOMEeCcTHTE €ro B
MOPHIJIKY ).

HapKOTH3MPOBAHHDBIX MYX BbBICHIIILBTE Ha OCesIyIO IIJACTHHKY
M paccmMoTpHMTe ITong OmMmHOKYyJJiapomMm. O0OpaliimaTrTbCcsi C MyXaM¥

cJieagyeT OCTOPOIXHO. L[JIH IIepeMeIlIlT€eHHMMsI HAapPpKOTHM3HPOBaAHHBIX
MYy X OOBIYHO MCITOJNIB3YHOT IITHYbEe II€epPpO HJIM MAI'KYIO KHCTOY-
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Pucynok 1 Myxa nnonoBas

Cepoe 1eno,
Cepoe Teno, TemHoOe Teno, pyammeH- TemHoe Teno,

HOpMarnbHbie pyaAMMEHTap- TapHbie HOPMAanbHbIE
KP bINbA Hbi€ KPbIIbA HPbIMNbA HPbINbA

Pucynok 2 Myxa miomoBast

Xon padorsri:

1. IIpoBeaute HapkoTH3anuio MyX (CMOTpHU TEOPHIO)

2. zyuure u onuiute Mopooruto auHui 1po3oduiasl Normal u ebony (pucyHok 1
3. IlpoBenuTe MOCTAaHOBKY CKPELIMBaHUA: 2-3 BUPTUHBIE CAMKH JIMHUU

black momecTuTh B CTaKaHYUK cO cpenoit ¢ 3-5 cammamu UM Normal. Jlis
o0paTHOTO CKpeniuBaHus 2-3 BUpruHHble camku Normal momecture B
CTaKaH4MK co cpenoii ¢ 3-5 cammamu black. ITpobupku noanummre
(mpsimoe/oOpatHoe ckpemuBanue, DO, nara). JlanHbie 3aHeCHUTE B Balll
abopaTOPHBIN KypHAaJ.

4. CocTaBbTe CXeMy CKPEUIMBAHUS U ONPEACITUTE 0KUIAEMOE

pacuieryieHie no ()eHOTUIY ¥ T€HOTHUITY Y THOPHUIOB NIEPBOTO U BTOPOTO
MOKOJICHUSI, YUUTHIBAsI PELIECCUBHBIN XapakTep MyTaluu ebony.

ChopmynupyiiTe HYJIEBYIO TUIIOTE3Y O XapaKTepe HaCIeI0BaHUs TaHHON



MYTallUH.

CxeMa MOHOTHOPHIHOTO CKPEIUBAHUS

Cepoe Teio uepHoe Tello

PQO0Ox Jbb

!

F1 cepoe teno b [

F2 3 cepoe Terno : 1 yepnoe Temo 10101 2 b1 1bb

5. Yepes 10-12 cyTok mociie moCTaHOBKH CKPEIIMBAHUS, KOTJ1a B
CTaKaH4YMKE HaYHETCsl MaccoBoe BbUTyIIeHHEe MyX F1, ux criemgyer ycobnuTh u
MIPOaHATH3UPOBATH ()EHOTHUITEI THOPUIOB IIEPBOTO IMOKOJICHUS MIPSIMOTO U
00paTHOTO CKPEIINBAHUN OTHOCUTEIILHO IBETA TEJIA U MOJICYUTANTE TOUHOE
YHCIIO MOTOMKOB. Pe3ybpTaThl 3aHecuTe B TaOIUILy

Ta6Jmua 1 Pe3y.]'IbTaTLI l"I/I6pI/II[0J'IOF HYCCKOI'0 aHaJIn3a IIpU CKPCIIUBAHUHU

DeHOTUIBI ruopunoB | [Ipsimoe ckpemmBanue OO0paTHoe cKkpelBaHue
naposodun smumi  black u | @black x SNormal Q@ Normal x & black
Normal

I'ubpuns F1:

I'ubGpuasr F2:

6. Cpenu rubpunoB F1 orbGepute 2-3 sxeHCKHE 0cOOH U 5-6 MYKCKUX H

MIOMECTUTD UX B YUCThIE MPOOUPKHU C MUTATENBHOM cpeaoi s noayuenus F2. [loanummre npoOupku.
7. Yepe3 10-12 aneil B cTakaHUMKaX HAYHETCS MaccoBoe BbulyIuieHne Myx F2. VX cienyet ycuinuth u
aHaJIM3UpPOBaTh Ha MaTOBO-0es1oM ctekie. [Ipoananusupyiite GeHoTHIIbI THOPUAOB BTOPOTO MOKOJIEHUS
OTHOCHUTEJIbHO 11BeTa Tena. CorylacHO 3aKOHY pacliervieHns Menaens y /4 TuOpu0B BTOPOro
MIOKOJIEHUS, KaK OT MpPsIMOro, TaK U OT OOpaTHOTO CKPEIIMBAHUSA APO30(UII, JOJKHA MPOSIBUTHCS
perieccuBHasi MyTalus — YepHOE TEJNO.

8. Ilonp3ysicb METOJOM COOTBETCTBHA (}2) ONpEAETUTE TEOPETUYECKH OKUAAEMYIO BEIUUMHY IS
KaX/10T0 (PEHOTUIIMUYECKOTO Kilacca pPACUICIJICHHs BO BTOPOM IIOKOJEHMM: CyMMAapHOE 3HAaueHHE
MMOTOMKOB pa3eIuTh Ha CyMMapHO€E YMCIIO BO3MOKHBIX TeHOTUITMYECKHX KJIaccoB (4 kiacca s
MOHOTHOPUAHOTO  CKpELIMBAaHUS) M YMHOXHUTb IMOJYYMBIIYIOCS BEJIWYUHY JUIS  KaKJIOTO
(eHOTUMHYECKOTO KIacca B COOTBETCTBUH C IpejnoiaraeMoit ¢popmyoi pacmeruieHus (3:1 B janHOM
ciy4ae).

9. Pemute oany 3a/1auy U3 NpeIyIOAKHEHHOTO TIEPEUHS.

KoHTpoJibHBIH onipoc

1. aTb onpenenenne NOHATHIO I'eH, aJuleb.



2.JlaTe onpeneneHre MOHATHIO IOMUHAHTHBIN T€H, PEIICCCUBHBIN TCH
3. latb onpenereHrne NOHIATHIO TeHOTHUIT, (PEHOTHUIT
4.JlaTb onpeiesieHre MOHSATHIO TOMO3UTOTHASI 0COOb M MPABUIIO 3aIIUCH €TI0 FTeHOTHIA
5. latb onpenenenne noHATuio ['erepo3urorHas ocoOb U MPaBUIIO 3alIMCH €r0 TeHOTHUIa
6. JlaTb onpeneneHre NOHATHIO MOHOTHOPUIHOE CKPEIlIBaHNE
7. aTh onpeeneHue NOHITHIO JUTHOPUIHOE CKPEIIMBaHUE
8. CpopmymnupoBats niepBbiit 3akoH [.Menaens.
9. CpopmynupoBaTh IPaBUIIO 3aMKUCH FraMeT U (JOPMYJIbI TEHOTUIIOB POJUTENEH 1 THOPUIOB.
10. ChopmynupoBath BTopoi 3akoH [.Menpaens. JlaTe onpeseneHne NOHITHIO paclieTUICHHE TPU3HAaKa.
KommuiekT 3ana4 no teMe «I'eHeTMUeCKHUil aHATU3 MOHOTHOPUIHOTO CKPELIIMBAHMUS»
1. Y Myxu apo30¢guiibl MOJOCKOBUIHBIC TJ1a3a (Bar) mToMUHUPYIOT HaJl HOPMAJIbHBIM PACIIOI0KEHUEM
¢dacetok. CKpemMBalOTCS TOMO3UIOTHasg Ipo3oduia ¢ HOPMaJbHBIMU TJla3aMU C TE€TEPO3UTOTHON
MyXO0#l C MOJOCKOBUAHBIMH Tna3aMu. Kakoii reHotun u GpeHOTUn OyaeT UMETh MOTOMCTBO OT 3TOTO
CKpEIIMBAHUS U B KAKOM COOTHOIICHUU?
2. Ilpu ckpemyBaHUN HOPMAIBHBIX MyX MEXITy 000 B TOTOMCTBE 25 % MyX OKa3aJiuCh OECKPBUIBIMU
(myTamus apterous). X ckpecTUIu ¢ HOpMaJIbHBIMU MyXaMu U norydauii 41 ocodb 6e3 KpblibeB U 43
0co0M ¢ HOPMATBHBIMU KPbUIbsIMU. OnpeeuTe TeHOTUIIBI CKPEIUBaeMbIX ()OPM U IIOTOMCTBA.
3. Ilpu ckpemuBaHuu Apo30(HII ¢ cepbIM TEJIOM MOTy4deHo nokosienne F1: 7 cepbix Myx u 2 ¢ TEMHOM
nosockoil Ha rpyau (mytamus band). Kak HacnmemyeTcss NaHHBIM NpU3HAK W KAaKOBBI TE€HOTHUIIBI
poaurenei?
4. Ilpu ckpeuMBaHUU CEPBIX MYX U MyX C TEMHOW MOJOCKOW Ha rpyau (myrarus band) momydeHo
notoMcTBO: 50 cepbix Myx 1 50 Myx ¢ myTanueit band. KakoBbl reHOTUIIBI pouTeEnei?
5. YV npo3odunsl cepas okpacka Tena noMuHupyeT Haj depHoi (black). Kakum cnemgyer oxunath
nokonenue F1 ot ckpemuBanuii: +/+ u +/b, +/+ u bb, +/b u bb? 6
[MPUJIOXEHUE 1
AJITOPUTM pellieHusi TeHeTHYEeCKUX 3a71a4

o Kparkas 3anuce ycnoBuii 3aqaun. Beenenue OyKBeHHBIX 0003HAYCHHI T€HOB,

0o0biuHO A M B (B 3amavyax OHM 4acTUYHO yke AaHbl). OnpeneneHue TUIa Hacleq0BaHUs
(IOMMHAHTHOCTB, PELIECCUBHOCTB), €CIIM 3TO HE YKa3aHO.

e 3anuchk (GEHOTHIIOB U CXEMbI CKpEIIMBaHUS (CIOBAaMH IS HATJISITHOCTH).

e OmnpezeneHue reHOTUIIOB B COOTBETCTBUH C YCIOBUSAMU. 3aMUCh TEHOTUIIOB CHMBOJIAMU T€HOB
1oJ1 peHOTHIIAMHU.

e Omnpenenenue rameT. BrisicHeHre UX YMClia U HAXOAALIUXCSA B HUX T€HOB Ha OCHOBE
YCTaHOBJIEHHBIX F€HOTHUIIOB.

e CocraBnenue peuietku [lennera.

e AHanu3 peleTKy COrjJacHO IOCTAaBIEHHBIM BOIIPOCAM.

o Kparkas 3anuce oTBeTa.



IIpaBujia npu penieHuM reHeTHYECKHUX 3a/1a4

o [IIpaBujo nepsoe .

Ecmu IIpH CKPEIIMBAHUHN ABYX (I)GHOTI/IHI/I‘IGCKI/I OJMHAaKOBBIX oco0el B X MMOTOMCTBE Ha6moz[aeTc;1
PpacCCIVICHUEC ITPU3HAKOB, TO 3TH ocobu reTCpoO3UTrOTHHI.

o IIpaBuJio BTOpPOE

Ecnu B pesynbpraTe ckpeuBaHusi 0cooeid, OTandaomuxcs (eHOTUINYECKH 110 OJJHOU mape
MIPU3HAKOB, MOJIY4aeTCs IOTOMCTBO, Y KOTOPOTO HAOIIOAAETCs pacIleIIEHUE 110 3TOU jKe mape
MIPU3HAKOB, TO OJTHA U3 POAUTEIHCKUX 0COOEH IreTepO3UroTHa, a Apyrasi — TOMO3UIOTHA IO
PELIECCUBHOMY NPU3HAKY.

. IIpaBuJjio TpeTne

Ecnu mpu ckpenyBaniy peHOTUITMYECKH OJMHAKOBBIX 0c00€il (110 0HOM ape MPU3HAKOB) B IEPBOM
MOKOJICHUW THOPUIOB MPOUCXOAMT PACHICTIIICHHUE IPU3HAKOB HA TPU ()EHOTHITUYECKHE TPYIIIHI B
oTHOWEHUAX 1:2:1, TO 3TO CBUAETENBCTBYET O HEMOJIHOM JOMUHUPOBAHUU U O TOM, YTO
POIUTENbCKUE 0COOU T€TEPO3UTOTHBI.

. IIpaBuJjio yerBeproe

Ecmu ipu ckpenmuBanuy 1ByX (DEHOTUIHMYECKH OJMHAKOBBIX 0COOCH B IIOTOMCTBE TPOUCXOIUT
paciuerieHre Mpu3HakoB B cooTHomeHnu 9:3:3:1, To ucxoiHbIe 0COOU ObUTH JUT€TEPO3UTOTHBI.

. IIpaBuJio nsitoe

Ecnu npu ckpemmBanuu 1ByX (PEHOTUTTUYECKU OJMHAKOBBIX 0CO0€H B IOTOMCTBE ITPOUCXOIUT
pacuieruieHre MPU3HaKkoB B cOoTHOMeEHUU 9:3:4 ,9:6:1,9:7 , 12:3:1, To 3T0 CBUAETENBCTBYET O
B3aUMO/ICHCTBUH T€HOB, a paciierienne B oTHomenusx 12:3:1, 13:3 u 15:1 — 06 snucratuaeckom
B3aMMO/ICHCTBUH I'CHOB.

—

OchopMieHNEe 3afa4 0 FreHeTUKe.

Bt

Mpwn odopMmneH 3agad HeobxoaArMo yMeTh NONb30BaThbCA CUMBONaMu,
MPUHATEIMW B reHe TUKe, Y NpuBeaeHHbLI M HKe:

® Q - XEeHCKWMIA OpraHn3m

® d - MY>KCKOIA oOpraHnsm

* X - 3Hak ckpewmBaHns

*P - poantensckmne hopMbl

®F1l, 2 -no4epHMEe opraHn3Mel NMepPBOro 1 BTOPOr 0 MoOKoNeHniA

® A, B - reHbl, KoanpyloLme AOMUHEHTHBIe NpusHakn

®a, b - reHbl, KOOVPYIOLLIME peLiecCUBHEIE MPU3HaKkn

® AA, BB - reHoTunel ocobein, MOHOMrOMO3UrOTHbLI X MO AOMWHaHTHOMY
npusHaky

® aa, bb - reHoTUNBl ocobeil, MOHOr OMO3UNMOTHLIX MO pPeLeccBHOMY MPU3HaKy

® Aa, Bb - reHOTUMbLI FrETEPO3NTOTHBIX Oocoben

® AaBb - reHoTVNE! AUreTepo3nroT

A, a, B, b-ramersl. .

®Ecnun pe AeT o nasx: )KGHLuMHa. MY XKYUH a

03 - XKeHLLWHa 1N My>X41MHa, cocTosLwme B Bpake



Odopmiienue 3a1a4 10 reHeTHKE

HpI/I OQ)OPMHCHI/II/I 3aJa4 HGO6XO,I[I/IMO YMETH I10JIB30BAThCs CUMBOJIaMHU, IIPUHATBIMHU B TCHETHUKE, U
IMPUBCACHHBIMH HHUXKE:

e © -’KEHCKUH OpraHu3m

o & - MyKCKOH Opranusm

e X —3HaK CKpeuMBaHUsA

e P —ponurensckue Gopmbl

e F1,2 —noyepHue opraHu3Mbl IEPBOTO U BTOPOTO IMOKOJICHUN

e A, B —rensl, KoAUpYIOIIKE JOMUHAHTHBIEC TPU3HAKU

e a,b —reHbl, KOOUPYIOUIME PELIECCUBHBIE IPU3HAKI

e AA, BB - renHorumnsl oco0eil, MOHOTOMO3UTOTHBIX 110 JOMHUHAHTHOMY ITPU3HAKY
e aa, bb — reHotunsl 0ocobel, MOHOTOMO3UTOTHBIX TI0 PEIIECCHBHOMY IPH3HAKY
e Aa, Bb — reHOTHIIBI T€TEPO3UTOTHBIX 0COOEH

e AaBb — reHOTHIIBI IUTETEPO3UTOT

e A a B,b —ramers.

e Ecnu peub uzet o MoAsax: KEeHIIUHA; My>)KUMHA

e - KCHIIMHA U MYX4YHHA, COCTOAIIME B Opake

 3arfnchb YyCJZIOBEMSHA M PelLUeHWN 3adad

® NaHo:

®A - reH KapernasoctTin
®a-reH ronybornasocTtm
*Q - Aa

eo- aa

)

«

*leHoTun F1-7

*P Q Aa X caa
Kapuwin ronybomn
®*CameTbl A, a a, a

®*F1l Aa(kapwvia) aa(ronyb6oia)

e Aa(kapwvin) aa(ronytoia)

®*PaculenneHne B cooTHowweEeHMnM 1:1;

®*OTBeT: S0% - rnas3a ronybuie; 50% - rnasa Kkapwue.

3anuch yCiaoBUs U pCIICHUA 3aaY

. aHo:
e A —reH Kaperia3ocTu
e a- red roiayboria3ocTu
e P-Aa

e & -aa

e Tenorum F1-?

o Pemenue:

e PPAa X Jaa

. KapHii roxyooi

e TameTHI A, a a,a

e F1 Aa(xapwii) aa(romy0oii)

e Aa(xapwuit) aa(rosry0oii)

o Pacmemienue B cooTHomenuu 1:1;

e Ortser: 50% - rna3za romy6sie; 50% - riaza xapue.



o s = = e e,

PeweTka lNeHHeTa

A Ya Aa Ya Aa
Kapue Kapue

A % Aa Y Aa
Kapue Kapue

Pemerka Ilennera

Vi Aa

Kapue
Y4 Aa
Ya Aa
Kapue
Kapue
Y4 Aa
Kapue

aa

—— NpuMepb! pellleAun 3anad:

1. MoHormbpungHoe ckpewmBaHue

Poourtenbeckue ocobmn pas3sim4aloTcsa MO OAHOMY NPU3HaKYy .

Sapaya.

Mnaakasa okpacka apbys3oB HacsieaAyeTcs KaK peLeccuBHbIA MpM3Hak.
Ka Kkoe noTomMmcTBO MOJIYYMTCH OT CKpewMBaHna AByX
reTeposmnroTHbLIX pacTeHun C NnoJsiocaThiMmM NJaocaammn?

AdaHo: PewweHnne:
| non non
a - rnagKkas okKpacka P: QAa x T Aa
A - NosiocaTasa oKpacka G A a A a
P: QAa x dAa F1l: AA: Aa: Aa: aa
HawnTtwn: F1 -7 = non non non rnaa

OTBeT: 75% - € NoJsiocaToOW OKpacKowu;
25% - € rnanKon oKpackKow.




IIpumepsl pemienust 3agau: 1. MoHOruOpuaHoe CKpeluBaHue
Poaurtenbckne 0co0M pa3inyarOTCA M0 OTHOMY MPHU3HAKY.
3amaua.

I'mankas oxpacka apOy30B HacjeIyeTcsl KaKk PeLleCCHBHBIN npu3Hak. Kakoe moToMCTBO MOTYYHTCS OT
CKPEILMBAHUA JBYX T'€TEPO3UTOTHBIX PACTEHUI C MOJI0CATHIMHU IJI0JaMU?

Jano: Pemenue:

T10JT TTOJ

a — rmazgkas okpacka P: QAa x JAa

A —monocaras okpackaGAaAa

P: QAax JAaFl: AA: Aa: Aa: aa
Haiitu: F1 -? mon o mon riax
OtBet : 75% - ¢ moyiocaToi OKpacKou;
25% - ¢ TmagKol OKpacKow.

2. AHanu3upylolee CKpeluuBaHue

CyTbh aHAJIM3MPYIOLIEr0 CKPeMBAHNS 3aKJIIOUAETCS B TOM, YTO ITPOBOJST CKpELIUBaHUE 0CO0OH,
TEHOTHUI KOTOPOH CIIeyEeT ONpeAeNuTh, C 0COOSMHU, TOMO3UTOTHBIMU IO PELIECCHBHOMY T'eHY (aa).
Ecnu B pe3ynpraTe CKpeluBaHus BCE IOTOMCTBO OKaXXETCS OJIHOPOAHBIM, TO 0COOb, FEHOTUI KOTOPOM
HEU3BECTEH, - TOMO3UT0Ta, €CITU MPOU30iIeT paclierieHne, TO OHa TeTePO3UToTa.

3anaua.

Y myxu Apo3o¢uiibl cepblii IBET Teja JOMUHUPYeT HaJ YepHbIM. [Ipu cKkpeluMBaHnu cepbIX H
YEePHBIX MYX B IOTOMCTBE MOJIOBHMHA 0C00eH MMeJIa CepyI0 OKPacKy, MOJIOBHMHA — YEPHYIO.
Onpenenure reHOTHIIBI POAUTEIBCKUX GopM.

Jano: Pemenue : ecau 1po3oduiia MeeT YEpPHYIO OKPACKY Tena, TO e€
A — cepblil IIBET T'€HOTHUII SBIISETCS TOMO3UTOTHBIM TI0 PEIIECCUBY — aa (MHAa4Ye OKpacka
Oyner cepoii).

a — 4yepHbIN 1BeT 151 TOro 4T0OBI OMpPEIeTUTh TEHOTHUIT APO30(HIIBI C CEPHIM M I[BETOM TelIa,
MPOBEJIEM AHAIU3HUPYIOLIECE CKPELIMBAHUE:

F 1 - cep x uep.

50% cep.: 50% gep. P: QA? (cep) x Jaa (uep)

Haiitu: renotunel P-? G A ? a

Fl:Aa:aa

cep. 4ep.

Tak kak B MOTOMCTBE HAOJIOTaeTCs pacIIeIICHHUE B COOTHOIICHNH 1:1,
CJIEIOBATENFHO TEHOTHUIT APO30(UIIBI C CEPBIM I[BETOM Teja ObLT Aa.

Ortset: reHotunsl poauteneil P — Aa, aa.



JlaGoparopnass padora Ne 6 «M3yyeHue MOTU(PUKANMOHHON HM3MEHUYMBOCTH, IOCTPOEHHE
BAPHAIMOHHOIO PSi/Ia M BAPUAIUOHHOW KPUBOii»

Lesb: moOKa3aTh CTaTHCTUYECKHE 3aKOHOMEPHOCTH MOAM(DUKAMOHHONW M3MEHUMBOCTU Ha TpUMEpeE
UCIOJIb30BaHUSI MATEMaTHYECKUX METOIOB B OMOJIOTHH.

OobopynoBanme: Kk1yOHU KapTodes, TuHelHKa, MPOCTON KapaHIalll.

Xox padorsr:

ITocTpoenue BapHallMOHHOTO psha U KPUBOW M3MEHUMBOCTH KOJIMUYECTBA MOYEK-IIA3KOB HA KITyOHSX
KapTodes.

1. [ToxcumnTaiiTe KOITUYSCTBO MOYEK-TIA3KOB Ha KIIyOHsIX KapToderns (10).

2. Pacmionoxkute MX B TOpSIKE HAapacTaHUS BEIMYMHBI JaHHOTO TpHU3HAKa, 0003Ha4YbTe HU(ppaMu
HanboJiee YacTo BCTPEUYAIOIIMECS BETMYMHBI IPU3HAKA TTOIYYNTE BAPHALIMOHHBIN PSJI.

3. 3anuiuTe MOTyYeHHbIE JaHHBIE BAPHAILIMOHHOTO Psijia B TAOIUILY:

NVPEM

I'me N — oO1miee 94nciio BapuaHT BapUAIIMOHHOTO PsIIa;

V — BapuaHnrTa;

P — yacrora BcTpeuaeMoCTH BapHaHT;

E — 3Hak cymmupoBaHus;

M — cpenHsis BeIMurHA IpU3HAKA.

4. Iloctpoiite rpaduueckoe BbIpaKeHHE (BapHAllMOHHYIO KpPUBYIO) H3MEHYMBOCTHU IIpU3HAKa —
KOJMYECTBO MOYEK-TIIA3KOB Ha KITYOHSIX KapTodes.

C aToli 1enbo:

- 10 ocH abCcUUCC OTIOXKUTE HAa OJMHAKOBOM PACCTOSIHUM OTAENbHbIE BapUaHThl KOJIMYECTBO MOYEK-
IJIa3KOB Ha KIIYOHSIX KapTodes B HapacTaroIeM MOpsJIKE;

- 10 OCH OpJIMHAT OTJIOKUTE YUCIIOBBIE 3HAYEHHUS, COOTBETCTBYIOIME YACTOTE TOBTOPSIEMOCTH KaX 101
BapHaHTHI (KOIIMYECTBO MOYEK-TIIA3KOB Ha KIYyOHSIX KapTodens) ;

- TI0 TOPU3OHTAJIBLHOW OCH BOCCTAHOBUTE NMEPHEHAUKYISPHI 10 YPOBHS, COOTBETCTBYIOIIETO YacTOTE
MOBTOPSIEMOCTH KaXk/10i1 BApUAHTHI;

- TOUKH MepeCceUeHus NEePIEHANKYISIPOB C TMHUSMHU, COOTBETCTBYIOIIMMHU YaCTOTE BAPUAHT, COSAMHUTE
MPSIMBIMU.

5. Onpenenute CpeIHIO BETUYMHY YKa3aHHOTO MPHU3HAKA - KOJUYECTBO TMOYCK-TIIA3KOB HA KITYOHSIX
KapTodest, UCTIONB3YsI IS ATOU 11eu GopMyITy:

M=E(VP)/N

6. IIpoBeaure cpaBHeHHE LU(POBBIX JAHHBIX BapUAIIMOHHON KPUBOW M C/eiaiTe BBHIBOA O YaCTOTE

BCTPEHYACMOCTHU IMMOYCK-TTIA3KOB OMNPEACICHHOI0 KOJINYCCTBA.



OTBeTbTE HA BONPOCHI:

1. Kak Ha3bIBaeTCs OIyUYEHHAsl BAMU JIUHUSA?

2. C KaKuM YHCIIOM TOYEK-TIIa3KOB HAan0O0JIee YacTo BCTPEUAOTCS KITyOHH?

BriBozpbr:

1. lnvHa BapualMOHHOTO PAJla CBUAETEILCTBYET O ...

2. I'padpuraeckum BeIpaskeHUEM MOAH(PUKAITMOHHON U3MEHUYNBOCTH MPU3HAKA SBISCTCS. ..

3. Ilpenensl BapHaniMOHHON M3MEHYMBOCTH MPU3HAKA OTPAHUYCHH. . .

OTBeTbI HA BONIPOCHI:

1. Kak Ha3pIBaeTcs oyyeHHasl BaMU JIMHUA? (BapUallMOHHAs KpUBas MPU3HAKa — YKCIIa TOYEK-TIIa3KOB
Ha KI1yOHE KapToders)

2. C KaKuM YHCIIOM MTOYEK-TIIa3KOB HauOoJIee YacTo BCTpeyaroTcs KiyOHu KapTodens?

BriBOALI:

1. JInrHa BapuanimoHHOTO psAla CBUIETENHCTBYET O pa3HOOOpA3UH YCIOBUH CpeIbl — YeM pa3HOOOpazHee
YCIIOBUS CPEIIbI, TEM MUPE MOIU(DUKANMOHHAS H3MCHUNBOCTD.

2. I'padmueckuM BeIpaKCHUEM MOAH(PUKAITMOHHON W3MEHYMBOCTH TPHU3HAKA SBJISCTCS BapHAIlMOHHAS
KpHUBasl.

3. [Ipenensl BapHallMOHHOW HM3MEHYMBOCTH MPU3HAKA OTPAHUYEHBI T€HOTUIIOM M IEPENaloTCs IO

HaCJIC/ICTBY.



JlaboparopHas padora Ne 7 «AHaIu3 MyTaumii y Apo30¢QuiIbl HAa FOTOBBIX MHUKPOIIpenaparax»

Heas: W3yunts MmytanTHble (opMbl npo3odwmi. HayuuTbes BBIACNHATH W3MEHEHHS, BBI3BaHHBIC
MyTalUsIMH.
3ATAYM:

-00BSICHATP [TOYEMYy HMEHHO 3Ta MYIIIKA CYUTACTCS OJTHUM U3 JTYUIIUX O0BEKTOB FEHETHYECKHIX
HCCJICTOBAHUM;

-HCIIOJIb3YS IOMOJHUTEIILHYIO IMTEPATYPY BBISICHUTH KaKO# BKJIaJl B pa3BUTHE FCHETHKH BHECIIH
HCCIICTIOBAHMSI IPO30(DUITBI.

OO0opynoBanune U MaTepHAJIbI: PUCYHKU Pa3HBIX GopM J1po3odui

Teoperuyeckunii MmaTepuaJ

Eciu ObI cymecTBOBa TepO FrEHETHKH, TO HA HETO OBl TOMECTUIIN IPO30(HITy.

Myuika anuHoii 3 MM. B npupoze nutaercsa cokoM minonoB. OTcioa ee 6pITOBOE Ha3BaHNE — IJI0J0BAs
MYIIIKa.

Myxu BBUIYIUISIOTCS Ha 3ape, KOIJa BBIMANaeT poca, OTYEr0 W BO3HUKIO TPEYSCKOE Ha3BaHUE
HACEKOMOro — Jro0smIast pocy (,,Ipo30° — poca, Biara, ,,pur — oo ) Jpo3oduia oTkiaasBacT
no 300 suu. 3a rox cMeHsieTcs 25 MOKOJIGHMH MyX, a 4epe3 JBa roja mocjie Hayana padoThl ¢
npo3o¢uiIoi reHeTHK HaOII0JaeT HACIeJOBaHHe TOTO WJIM WHOTO MPU3HAKa, CPaBHUMOE ¢ Tepeaadeit
€ro y JI0JIei co BpeMEH PuMcKoil ummiepuu.

Xox padoTsl.

3aganue 1 M3yunre Teoperndeckuii Matepuain. PaccMoTpuTe pUCyHOK ¢ pa3HbIMU (OpMaMHU TIOOBBIX

MyIIeK Tpo30duI.

Cepoe Teno, TemHoOE Teno, pyaumed- TemHoe Teno,
HOpManbHbi€ pPYyAMMEHTap- TapHble HOpManbHbie
HP BINbA Hbl€ KPbINbA HPbIMNbA KPbINbA



MyTaumm okpacku Tena y niaoAoBOW MyLIKW
Apo3odunbi

<l (c

7 (©) ,/!:
s
X . =

MS1096>mid
51 OKpacka

YepHas oKpacka

sd>mid ——

MyTtauuu okpacku M (POpMbI 17123 y IJIOA0BOI MYIIKH — JAPO30(PHJIbI:
1 — mukuil THIT — TYCKJIO-KpacHBIE TJ1a3a; MyTaHTHBIE (POPMBI: 2 — pPO30BBIE TJ1a3a, 3 — Oembie
ria3a, 4 — yMEHbUICHHbIE, KITIOCKOBHIHBIE.

MyTauum okpacku Tena y NNOA0BOW MyLWRH ApOSOd)W]bI

. oKpacka

\
KOpU4YHEBas okpacka(Hopma)

YepHas OKpacka

MyraLiun paswiepa i GopHsl MyTauw OKpaCk 1 YopMb: :
" Kpbinbes y n10f0Bo . TNa3 'y NNOAOBOMN MyLLKN
MyLLKW ApO30QWTe APO30(U LI
© Benvie

\
YMeHbLUEeHHbIe N10CKOBUAHbIE

KOpU4HeBble

HopMansHble kpbitbd — PeAYKLIS KpbibeB.

Kpbinbt 38rHyTbI BBEPX. HXKeBble

alible

[AWKHA THR - TYCKNO-KpacHble



Pa3znooOpa3ue myTanuii 1po30¢uJibl

Ha3Banue myrauuu

bykBeHHOe 0003HAYEeHH e

BHeninee nposiBjieHue

Bar B VY3kas dopma ria3

Curly Cy 3arHyThle BBEPX KPbUIbs
Vestigial Vg 3a4aTOYHbIC KPBLIbs

Cut Ct Yceu€HHbIN Kpail KphUIbEB

3apanue 2. 3anoJHUTE TAOJIHILY:

~Tabnuua cpaBHEeHUs HOPMaJibHbIX U
MYyTaHTHbIX bopM Opo3odunn

Ne Habnw naemMmobiin DeHoTNNnYeckoe DEHOTUNMNHECKOE NPpOsSBNEHNE

NPpU3HaKk NPOSB/IEHUE NPU3HaKa y | NP 3HaKa MyTaHTHbIX (POpM
HOPpManobHbIX (hopM

1 Pazmep kpbinses

2 DopmMa Kpel Nbes

< PasenTune anTeHH

4 Okpacka rnas

S5 Popma rnas

6 Okpacka Tena

CneaaiiTe BLIBOIDI:

MyTanuu — 370 ............

Y paccMOTpPEeHHBIX AP030()HJI MYTAIUH 3aTPATHBAIOT 0COOCHHOCTH ...

[Ber Teaa ...

IBeT KpbLIbEB... .




JlaboparopHas paGora Ne 8 «CpaBHeHre BUI0B 110 MOP(010TrH4eCKOMY KPUTEPHIO».

HeJ’IL: HU3YyUYUTb KPUTCPUN BUAA, KOHKPCTU3UPOBATHL 3HAHUA O BUJIC HA OCHOBC U3YUYCHUA ITPU3HAKOB
MOP(OJIOTHIECKOTO KPUTEPHSI.

Oo0opynoBanue: repoapHble MaTepuasbl Win pororpaduu pacreHuii (;KUBOTHBIX) Pa3HbIX BUI0B
0/IHOTO poja.

Xoa padoTsl

3ananue 1. PaccmoTpuTe BhIIaHHBIE BAM PACTEHUS IBYX-TPEX BUAOB 0HOT0 poaa. [loab3ysich
yueOHOM CIIPaBOYHOI JUTEPATYPOIl WIN CTIEHATbHBIMI KAPTOYKAMHU, 3aHECUTE B TAOTUILY
XapakTepHble MOp(doJiorHYecKue NMPU3HAKH PACTEHHH KasKI0Ir0 BUAA, 10 KOTOPbIM MOKHO
HAWTH 3TOT BU/ B IPUPoOJIeE.

Kunesep ayrosoi KneBep nossyunii

Trifolium pratense L.

3ananue 2 3amosHuTe TA0UNY (MCMOJIB3YS NMPEIIOKEHHbIE PUCYHKH U IONOJHHTEILHYIO
HH(pOpMaNNIo)
Ipusnax ons cpasnenus Buo Buo

1. CreGeuns:
- IPSIMOCTOSIYMM, BHIOIIMICS, JIa3at0IIMHA, OJI3Y UM

2. Tun KOPHEBO# CHCTEMBI: CTEPIKHEBAS MJIM MOYKOBATAs

3. Jlucr:

- (hopma JIMCTOBOM TUIACTUHKH (OKPYTJIasi, OBaJIbHAS,
CepALEBHIHAS, UTOJIbYATAs);

— JKHJIKOBaHHE (CeTyarToe, TyroBoe, napauieibHoe);
— OKpacka;

- IPOCTOM WJIU CIOXKHBI;

— JIMCTOPACIIOJIOKEeHNE (0YepeJHOE, CyIPOTHBHOE,
MyTOBYATOE)

4. 1]BEeTOK WJIM COLIBETHE




5. [Tnox:
— COYHBIH WITK CYXO#; OJTHO HJI MHOTOCEMSIHHBIN; CIIOCO0
pacrnpocTpaHeHus; Ha3BaHue Tu1oaa (600, KopoOouka)

3aganue 3. Cruenaiite BBIBOJ 0 MOP(HOJIOTHUECKOM CXOJICTBE W Pa3jIM4YUsX BHIOB OJHOTO poja. Ilo
KakuM MOPQOJIOTUYECKUM TPU3HAKAM MOXHO OTJIMYUTH OJMH BH]I OT JPYroro?

3ananue 4. Jlomyctum, Bl OOHAPYKUIIU MBIIITH B MbllenoBKe. Kakoit kputepuid, Ha BaIll B3I, MOKHO
WCIIOIB30BaTh IS ONPEISICHUS MPUHAIISKHOCTH HAWJICHHOW OCOOM K TOMY WJIM MHOMY BHUIY B
YCIIOBUSIX CEIbCKOM MecTHOCTU? OTBET OOOCHYMTE.

Jlaiime omeemul Ha 60npocw.

O uéM CBUIETENBCTBYIOT YEPThI CXO/CTBA U PA3IMYUS Pa3HBIX BHIOB OJTHOTO poja’?

MOo>HO 11 Ha OCHOBAaHUH TOJIHKO MOP(OIOTHUECKOTO KPUTEPUS CYIUTh O BUAOBOI MPUHAICKHOCTH
JAHHBIX pacTeHUM?

CkpemuBarorcs au gaHHbie Bunbl? [louemy?

Cnenaiite BLIBO.

IIpusoxkenne
JomostHuTebHAsE MHPOPMALUA

Kiesep MOJI3YYMH — MHOI'OJIETHEE TPABAHHUCTOC PACTCHUC. KOpHeBa}I CHUCTCMaA CTCPIKHECBA,

BeTBsmascs. Cre0enpb Mo3yUnid, CTETIONUNCS, YKOPEHSIOMUNCS B y3JIaX, BETBUCTBIN, TOJBIN, 4aCcTO
noybld.  JIMCThS NIMHHOUYEpenyaTele, TPEXpa3AelbHbIe, WX JUCTOUYKH IIUPOKOSHIIEBUIHbIE, Ha
Bepxylike BbleMuaTsie. Uepemku Bocxogsamue, 10 30 cm gimHOW. ConBeTus royIoBKU Ma3ylIHbIE,
MOYTH IIAPOBUIHBIC, PBIXJIBIE, 10 2 CM B MONlepeuHrKe. BeHunKk Oenblil MiIu pO30BaThIi, IO OTI[BETAHUH
OyperoT; 1BETKH ciierka apoMartHbie. B 1Berke 10 THIUMHOK, NIEBSITh M3 HUX CPOCIHIMECS HUTSMHU B
TpyOOuKy, omHa — cBoOoaHas. IIeimbiieBbie 3&pHa skénroro 1mBera. [Lmog — 600 MpoIOITOBATHIM,
IIJIOCKUHM, COAEPKUT OT TPEX J0 UETHIPEX MOYKOBUIHBIX WIIM CEPALIEBUIHBIX CEMSIH CEPO-KENTOrO WU
opankeBoro 1Bera. Hauano co3peBanus ceMsiH — HIOHb — HI0Jb. Pa3MHOXKaeTCs Kak ceMEeHaMH, Tak

" BEIr€TaTUBHO. HponspaCTaeT Ha 3aJIUBHBIX JIyTax.

KieBep Jyropoi — ABYJICTHEC, HO Yalll€¢ MHOT'OJICTHEC TPABAHUCTOC PACTCHUEC, JOCTUTACT B BLICOTY

15—55 cm. BerBuctble crebnu npunogauMatomuecs. JIMCTes TpoiyaTble, ¢ IMIHUPOKOSHIIEBUIHBIMU
MEJNIKO3yOUYaThIMU JIOJISIMU, JTJUCTOYKH MO KpasiM IeJIbHbIe, C HEKHBIMH PECHHUYKAMH [0 KpPasM.
CouBeTtHs TONOBKH PBIXJbIE, HIAPOBHJHBIE, CHUIAT YacTO IOMAapHO W HEPEAKO IPUKPBITHI JBYMs
BEPXHUMH JHCThIMHU. BeHUMK KpacHbIid, U3peaka Oeblii UM HEOJHOIBETHBIN; Yalieyka ¢ JAECATHIO
xwikamu. [lnoq — siflleBUIHBIA, OTHOCEMSIHHBIN 000; CEMEHA TO OKpPYTJIbIe, TO YIJIOBaThIe, TO

KEJITOBaTO-KpacHble, To ¢uoineToBble. [[BeTéT B utone — cenrtsOpe. [110161 co3peBatoT B aBrycre —



okTsiOpe. Pa3mHOXaeTcsi kak cemMeHamH, Tak | BereraTuBHO. IIpomspacraer B CyXOAOJBHBIX U
MIOMMEHHBIX JIyraX, OIYIIKHU U IOJISIHBI JIECOB, CPEAUN KYCTapHHUKOB.
JonoaHuTebHAs HH(pOPMALHS

1. KieBep moJi3yumii — MHOTOJIETHES TPaBAHHUCTOEC PACTCHUC. KOpHeBaﬁ CUCTEMA CTCPIKHEBAs,

BeTBsmascsa. Cre0enb MOM3YUnid, CTETIONINICS, YKOPESHSIONTUICS B y371aX, BETBUCTBIM, T'OJIBIN, 4acTO
noJielil. JIucTes InMHHOYEpEHIdaThle, TPEXpA3leibHbIC, WX JIMCTOYKU MIUPOKOSIMUEBUIHBIE, Ha
BEpXYIKe Bblemuarbie. Yepenrku Bocxosmue, 10 30 cm mumnHoi. ColBeTuHs roJIOBKH Ma3yIIHbIE, TOYTH
IIApOBHJIHBIE, PBIXJIBIE, O 2 CM B TONEpeuHHKe. BeHunk Oenblii WM po30BaThlii, IO OTIBETAHUH
OyperoT; MBETKH clierka apoMartHble. B 1Betke 10 THIYMHOK, JEBSATh U3 HUX CPOCIINECS HUTSIMH B
TpyOOUKy, oqHa — cBoOomHas. [IputbrieBBIe 3€pHA kEnToro mBera. [lmom — 600 mpomONTOBaTHIH,
MIJIOCKUHM, COEPKUT OT TPEX J0 YETHIPEX MOUYKOBUIHBIX UITU CEPALICBUIHBIX CEMSH CEPO-KENTOTO WU
opaHxeBoro 1peta. Hauano co3peBaHusi CeMsiH — UIOHb — HI0JIb. Pa3MHOXKaeTcst Kak ceMeHaMM, TaK U
BeretaTuBHO. [Ipouspacraer Ha 3aJIMBHBIX JIyrax.

2. KuieBep 1yroeoii — JByJIeTHEE, HO Yallle MHOIOJIETHEE TPABIHUCTOE PACTEHUE, JIOCTUTAET B BBICOTY

15—55 cm. BerBucteie crebnu npunoanumMaroniuecs. JIMcTes TpoituaThie, ¢ IIMPOKOSHIIEBUIHBIMU
MEJIKO3yOUYaThIMM JIOJSIMM, JIMCTOYKM IO KpasiM LENbHbIE, C HEXHBIMU DPECHUYKAMHU IO KpasM.
ConBeTusi roJOBKM PBIXJIBIE, IIAPOBHUIHBIC, CUASAT YacTO IOMAPHO M HEPEIOKO IPHUKPBITHI JIBYMS
BEPXHUMH JIMCThAIMU. BeHUMK KpacHbIH, u3penka Oenblii WM HEOAHOLBETHBIN; Yaleyka ¢ JeCSIThIO
xuiakamu. [lmox — slEBUIHBINA, OMHOCEMSHHBIH 000; ceMeHa TO OKpYTJbie, TO YyTJIOBaThI€, TO
KEITOBaTO-KpacHble, TO (puosieToBble. LIBeTET B ntoHe — ceHtsaope. [1noapl co3peBaroT B aBrycre —
okTs0pe. Pa3MHOXaeTcss Kak ceMeHaMHu, Tak M BereraTMBHO. [Ipom3pacTaeT B CyXOJOJIBHBIX H

MMOMMEHHBIX Jyrax, OImymKH! 1 MOJIAHBI JIECOB, CPEAN KYCTAPHUKOB.

Buasl pona
H3HAKH OPraHoB JIEBEP JIyTOBOU JIeBEp MOI3YUuil JIEBEP FOPHBIIL
IT K y K y K
Crebenb:
- BHI CTEOIA [psimocTostunid,
- OIyIIEHHOCTD oryménHbIH, amrHa 20-60
- pedpucTocTh cM
- BBICOTA [TpsimocTOSsIUMiA, [UIMHA OT  |YKOPOYEHHBIH cTedens (omyIIeHNE MPUKATO K
15-50 cm HOH 1-4 cM cTebI110)
JIuctes: CrnoxHbIe TaHIIETHBIE

- IPOCTBIE (CIOXKHBIC)

- HAJIMYKe YepernKa

- popma

- pacIroJoKeHue Ha cTebie

CI10KHBIE DIUTHIITHYECKHAE
ITCTBS C YSPEIIKOM;
CYNPOTHBHOE
ITMCTOPACIIOJIOKEHUE

C10XKHBIE
[IMPOKOSHAIICBHU/IHBIC JIUCThSI
C YEPEIIKOM; CYITPOTHBHOE
ITHCTOPACIIOJIOKEHUE

ITCTBS C 09E€Hb KOPOTKUM
HEepeIIKOM (JINCThSI HUKHEH
HgacTH Ha Yeperikax);
CYTIPOTHBHOE
UTMCTOPACTIOJIOKECHHUE

[L{BeToK:

- OKOJIOLIBETHUK

- OKpacka U 4ucio
IernecTKoB

- UHUCJIO JIMCTUKOB YallICYKH
- UHUCJIO THIYMHOK

- UHUCJIO IIECTUKOB

JIBOMHOM OKOJIOIIBETHUK;
BEHYMK KpacHOIo 1Bera; 9
CpPOCIINXCS THIYMHOK U 1
cBOOOHAs; | MmecTuK; 5
CPOCIINXCS JINCTUKOB
ALK

J{BOWMHOI OKOJIOIIBETHUK;
BEHUHK O€JIOT0 MU
[pO30BaTOro 1BETA; 9
CpPOCIIMXCS THIYMHOK U |
cBoOOHAs; | mecTuk; 5
CPOCIINXCS TUCTUKOB

JallCYKH

JIBOWTHOM OKOJIOIIBETHUK;
BEHYHUK Oeyoro 1seTa; 9
CPOCIIMXCS THIYMHOK U 1
cBoOoaHas; | mecTuk; 5
CPOCIINXCS TUCTUKOB
EENICEING




CorBeTre UIu OAUHOYHO

acrosio’keHHbIe IBeTKU  |ColBeTHe: T0JIOBKa CoI1BeTue: roJloBKa CorBertue: roJloBKa
Tnox;
- TUI OKOJIOTIJIOAHUKA Cyxoit HeBckpbIBatomuiicst |CyXoil HeBCKpbIBArOIUICS
- OJTHOCEMSHHBII WU MHOTOCEMSHHBIH (3-4 MHOTOCEMSIHHBIH (2
MHOT'OCEMSIHHBIH Cyx0#l HeBCKPBIBAIOIIUICS (CEMEUKN) CEeMEUKN)
- Ha3BaHUe 0JTHOCEMSTHHBIN 000

600 600
B cepeanHe 1MCTOUKOB €CTh

/lpyrue npu3Haku CBETJIOE SITHO

3ananmue 3. CaenaiiTe BHIBOA 0 MOP(OJTOrHYECKOM CXO/CTBE M PA3JIMYMAX BHI0B 0HOr0 poaa. Ilo
KAKHM MOP(0/10rHYecKUM NPU3HAKAM MOKHO OTJIMYMTH OJMH BUJ OT Apyroro?

Buapl o0benuHAIOT B poAa MO KPUTEPUSIM BHJA, Y PACTEHMH, Kak IMpaBUIO, MOP(HOJOrHYecKuit
KpuTepuii OCHOBHOM. IloaTOMYy MOHATHO, moueMy MOJABIISAIONIAS YacThb INPU3HAKOB HALIETo0 poja
OJIMHAKOBasi MKy Bugamu. OJHAKO HEKOTOpBIE Pa3jIMyusl, TAaKME KaK OKpacka LIBETKOB, (hopMa U
OKpacKa JIMCTHEB MO3BOJISIOT OTIUYUTH OJIMH BUJ] OT IPYTOro U pa3ieliiTh pa3Hble BUBL.

3aganue 4. JlonycTuM, Bbl 00HAPY:KUJIH MbIIIb B MbllIe10BKe. Kakoii kpuTepuii, Ha BauI B3I,
MOKHO HCIIOJIBL30BAThH /ISl ONpeAeJeHUs] NPUHALJICKHOCTH HAWICHHOM 0CO0H K TOMY WJIM HHOMY
BH/Y B YCJIOBHAX ceibckoil MecTHOCcTH? OTBeT 000CHYIJiTe.

B ycnoBusx cenbCcKoi MECTHOCTH BEIyIUX KPUTEPHS 2: SKOJIOTUIECKHIA U MOP(]OIOTHIECKHIA.
IKOJOTHYEeCKUH KPUTEPHii:

Ecnu Mbl %UBEM BOKPYT MJIM OKOJIO JIECA, TO 3TO HaM IOJICKAXKET, UTO, BEPOSITHEE BCETO, K HAM B JJIOM
3a0exasa JiecHasi Mblllb. A eciau Obl MBI JKUJIM Ha OTKPBITOW MECTHOCTH, HAllPUMEP OKOJIO JIyra WIu
KYCTapHUKOBBIX 3apOCJIei, TO 3TO ObLiIa ObI [10JIEBAst MBIIIb.

Mop¢oJiornyeckuilt KpuTepuii:

JlomyCTHM, YTO MBI IyMaeM MEXy JIECHOU M MOJIEBOM MBIIIBIO, BAPYT )KUBEM MEXKY JIECOM U IIOJIEM,
TO TYT HaM MTOMOXET MOP(OJIOTHYECKUI KpUTEpUil BUa. XBOCT JIECHOW MBIIIN pazMepoM okoisio 50%
JUTHHBI €€ COOCTBEHHOTO TeJa, a Y 1mosieBoit okojio 70%, B CyMMe ¢ UX COOTBETCTBYIOIIMMH pa3MepamMu
1o 10 cm necHast u 1o 13 moneBast 3To OyZeT odeHb 3aMeTHO. Takke MojeBas MbIIIb UMEET SIPKYIO

YCPHYIO IIOJIOCY BHOJIb CHOUHHOM YacCTH Tella.



JladoparopHas padora Ne 9. «Onucanue nIpucIocoOJIEeHHOCTH OpraHru3Ma U €€ OTHOCHTEIIBHOTO

Xapakrepay.
Heab padoThl: HAYYUTHCS BBISBIATH YEPTHI IPUCIIOCOOIICHHOCTH OPTraHU3MOB K Cpe/ie OOUTaHUS U

YCTaHABIIMBATh €€ OTHOCHTEIbHBINA XapakTep.
OO6opynoBanme: N300paKCHUS KUBOTHBIX U PACTEHUHN PA3IMIHBIX MECT OOUTAHUSI.
Xoa padoThl

1. U3yuure cxemy «IIprcrnoco0aeHHOCTs OPraHu3MOB K cpejie 00UTaHus», a TaKkxke naparpad mno
teme. M3yunB TEKCT U M300paXeHUsI OPTaHU3MOB, BBITIOJIHUTE 3aJaHHS.

ITpHCcnocoOIeHHOCTE OPraHu3MOoB K cpene oOuTanus

Hexotophie popMEI NPHCHOCAGIHBACMOCTH Y KHBOTHRIX

. v

TIOKpOBHTETECTECHHBIC o Mumuxpis (sreumice
Okpacxa i opuss Tena " o no! am?ee p
(e Bxa) Kpacka B MHBOTHEIX
F C 3AMHEICHHBIME)
— KY3HCYHK; — OCHI, IIMENTH; — XKyk-Dombapaup; — MyXa-XKypyanka [NoXoxa
— Genas cosa; — GOXBX KOPOBKa; — CKYHC, HIH aMCDHKAH- Ha mYeny;
— xambana; — IpeMyJYHe 3MEH CKaf BOHIOYKE — Ge3o0umunie TpONHICC-
— OCBMHHOT; KHC YXH DOX0XH Ha
— HACEXOMOE MaNoHHK SFOBHTHIX 3MeH
Hexkotopaie popumul npucniocabiuBacMocTH Y pacTeaRN
v v ,
TNipacnocobnesns x nosu- | | NMpacnocobnesys X noBk- TIpucnocobnenms Ipucniocobnerus
mICHHON CyxoCcTH IICHHOR BJIANHOCTH K OTILUICHHIO HACCKOMBIMH K OMBUICHHIO BETPOM
— ONMYIICHHOCTS IBCTEA; — Gombiuas NOBEPXHOCTE  — APKad, NDHBICKAIOWIAY  — BRIHCCCHHC TRYHHOK
— HAKOIUICHRE BJIATH B nHCTa; OKPAaCKa L[BETKA; C MBUTBHHKAMH JANCKO
crebne (xaxTyc); ~— MHOTO YCTBHHIL, — HATHYIHE HeKTapa 38 NPEACTEI IBCTKA,
— MPEeBPALICHHE JIHCTHED — NOBBLIICHAS HHTEHCHB- — MEJIKAs, JIerkas mbUThLA;
B HTOJIKH HOCTH HCNIAPCHHN — MCCTHK CHIIBHO OIMYIIIeH;

2. Onpenenure cpeny OOMTaHUS JKUBOTHOTO, IPEAJIOKEHHOTO BaM JUIs UCclieloBaHMs. BeisiBuTe
YepThl €ro NPUCIIOCOOTIEHHOCTH K cpefie 00MTaHUs. BbIIBUTE OTHOCUTENIBHBIN XapaKTep
npucrnocobiaeHnoctu. [lonyueHHsle naHHble 3aHecuTe B Tabauiy «IIprcrnoco01eHHOCTh OPraHu3MOB K

cpene oOuTaHU .

3. 3armumuTe BBIBOA. Ha OCHOBaHWY 3HAHUI O ABMKYIIMX CHJIAX SBOJFOIUH , O0BICHUTE MEXaHU3M
BO3HUKHOBEHUS TprcriocoOnennii. Caenaite BHIBOJ O BOSHUKHOBEHUH MPUCIIOCOOICHUH Yy
OpPTaHU3MOB M 00 MX OTHOCHTEIIEHOM XapaKTepe.

IIpucnocod/IeHHOCTh OPraHNU3MOB M €€ OTHOCHTEIbHOCTH

Haszpanue VYcaosust ITprcrnoco6IeHHOCTh dopma Buosoruueckoe OTHOCHUTENbHBIH

opranusMma | cpenst K cpene oouTaHus azanraiuyu | 3HaYeHUEe Xapakrep
oGuTaHus IIPUCITIOCOOIICHU MpHUCHOCOOICHU




OpI‘aHPBMLl AJIA U3YYCHHUSA

Opranusm Nel. Kam6ana Opranusm Ne2. VTka kpsikBa

Opranusm Ne3. Jlsten. Opranusm Ne4. Kpor




Opranmsm Nel 1 Measenka Opranusm Nel2

IIpuioxenne

Kam6ana mopckas - Buj myueriassix pel0 cemeiictBa Kam6onoBele. Jta ppiba MOKeT 0OUTATh KaK B
MIPECHOM TaK M B COJICHOU BoJIe.Y PBIOBI YIUIOIIEHHOE ¢ OOKOB TEJIO - 3TO MPHUCIIOCOOICHHE IS )KU3HU
Ha JHe TIy0okux mMopei. @opma Tena kaMOanbl ciocoOCTBYeT OBICTPOMY TEpeIBHKEHHIO. Pa3BuThie
OpraHsl JUId 3aXBaTa, yAep KaHUs, yMEpPLIBIECHUS 100bYN (CUIIbHBIE 3yObl). Y pedHoll kamOasbl OueHb
CHJIbHBIE 3yOBl, ¥ OJ1arofapsi 3TOMy OHa MOKET MUTAThCs AKUBOTHBIMHU, UMEIOIIMMU TBEPAbII MaHIUPb.
B cnyyae HeoOxoaqumocTr Kambana MeHsIeT OKpacKy M MOXKET MPUOOPECTH IBET IeCKa WA MPUIOHHOTO
uia M Jlaxe TMOKPBITbCS ISTHBIIIKAMHM, CTAHOBSICh MOXOKeW Ha ranbKy. HeOonbluas miomanb,
3aHUMaeMas )kabpaMu, IOTOMY 4TO Majo KHCIIOpO/Jia ¥ pplda MOTOMY MaJlONOABUXKHA.

Kak nmpaBuio, ppiba «iexxuT Ha O0Ky» B IIECKE WM HJI€, BBI/IbIXasi BOAY uepes3 xKaOpbl, pacioioKeHHbIE
Ha BepXHel cTopoHe Tena. YacTo Ucnoib3yeT CBOE YAUBUTEIbHOE CTPOCHUE 5Ka0p, YTOOBI CKPBITHCS OT
Bpara: HaOpaB BOJbI U BBIITYCTHB €€ uepe3 Ka0epHYI0 KPBILIKY, PACIOJIOKEHHYIO CHU3Y, pbl0a MOKET
CTPEMUTENBHO OTTOJIKHYThCA OT JHA. O0a ria3a momearTcs Ha OJHON, BEpXHEH, cTopoHe Tena. Takoe
CTPOEHHUE IJ1a3 MO3BOJISIET PbIOE BOBPEMS YBUJIETh BParos.

KpsikBa npencrasinseT co0oii Hanbosee KpyNnHYyI0 pa3HOBUHOCTb PEUHBIX YTOK, KOTOpasi OTHOCUTCS K
OTpsAly TyceoOpa3HbIX (WM TUTACTHHYATOKIIOBBIX). CUMTAETCS POJOHAYAIIBHHKOM BCEBO3MOXKHBIX
nopoJ YTKa KpsIKBa HMMEET JIO0BOJIbHO COJIMAHBIE Ta0apUThl, M AJUHA Tela MX JOCTUraer 65
caHTUMETpOB. Pa3Max KpbuUIbeB HaXoauTCs B 1uana3one ot 80 ¢M 10 OJJHOrO MeTpa, a Bec KoyebneTcs
B HHTepBase oT 650 rpamm 10 moxyTopa KuiorpaMM. Cene3eHb KpSKBBI CUUTAeTCs 001a1aTesIeM OHOTO
U3 CaMbIX KPacHBBIX OKPAacoB CPEIM BCEX APYIHX IpeAcTaBUTeNeil OOJBIIOro ceMeNCcTBa YTUHBIX, U
UMEET TOJIOBY M LIEH0 TEMHO-3€JIEHOIO IIBETa C «METAIIMYECKUM» OTIMBOM. I'pyas — KpacHOBaTo-
Oypasi, BOpOTHHUYOK — Oenblid. [ITuIhl 000MX MOJIOB TaKkKe MMEIOT CBOCOOPAa3HOE «3EpKaJIbIIe», KOTOPOe
HAXOJUTCSl HEMOCPEJCTBEHHO Ha Kpbule W OKaiimiieHo Oenoil nuHueil cHuzy. PakTudyecku Ha
IPOTSDKEHUM BCErO TroJa OHM MMEIOT KpacUBBII M «Ipe3eHTaOeNbHbIN» OONMK, TepsAs ero
UCKJIIOUUTENIbHO Ha BpeMs CE30HHOW JIMHBbKU. Jlambl NTHII OOBIKHOBEHHO OpPAaHXXEBOIO LBETA, C

NEPENOHKAMU KPAacHOTO OTTEHKAa. J[OMHHUpYIOIWH IBEeT, MpeoOiajaromuii B ONepeHHH CaMOK —



KOpWUYHEBBIN. B memnom, oHu 00sa1a10T HAMHOTO 00Jie€ CKPOMHOM BHEITHOCTBIO M TabapuTaMu, 4emM
cesie3H. Cenures OHa MPEUMYIECTBEHHO HAa PA3JIMYHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJOEMAX
(cpenu o3ep, CTaBKOB, MPYAOB U PEK), IPUYEM HX Oepera IOJKHBI OBITh T'YCTO YCESIHBI 3apOCIsMHU
KaMbllia, 0e3 KOTOpBIX JaHHbIE NPEICTaBUTENIM CEMEMCTBA YTUHBIX HE MBICIAT KOMQPOPTHOIO
CYyILIECTBOBAHUSI.

Bouboi necTpolil AsiTes1 UIMEET LIENKNUE KOTTU Ha Jlalax, KOTOPbIE TOMOTaloT JIETKO JAepXkKaThCsl Ha
CTBOJIE JiepeBa WM HAa TOHKHX BeTBSX. JKECTKHI XBOCT KJIMHOOOpa3HOW (GOpMBI MpEeaOTBpaIIaeT
CKOJIb>KEHUE T10 CTBOJIY BHM3; OH B OOJIbIIEH CTENEHU MPUCIIOCOOJICH IS Jla3aHusl 1O JIEPEBbSIM, YEM
U1 10J1eTOB. JITMHHBINA KPENKUi KJIIOB IOMOTAaeT MPOOUBaTh KOPY AEPEBbEB U JIelaTh B HUX AyIUIa JJs
IHE37I0BAaHMUs, a TAaK)Ke 100bIBaTh NMUILy. JUTMHHBIA KPENKUI KIIIOB IOMOIaeT IPOOUBATh KOPY €PEBLEB
U JIeJIaTh B HUX JIyIUIA /171 THE3/10BaHUS, a TaKke 100bIBaTh nuiy. Jl0J10T000pa3HbIi KB IOCTOSIHHO
HUCTHUPAETCS, HO, K CYACThIO, exXeaHeBHO oTpacTtaeT Ha 0,1-0,3 MM./[JIMHHBIN, TOHKUN W JTUNKUN S3BIK
IIOMOTAET JI0CTAaBaTh HACEKOMBIX M3 CAMBIX TPYIHOJAOCTYIIHBIX MECT. SI3BIK ASATJIa MOKET BBICOBBIBATHCS
Ha 12 cM, 4TO U MO3BOJISIET EMY JIOCTaBaTh HACEKOMBIX. Takke Mpupoja 3aluTHIIa I4T1a OT COTPSCEHUS
u TpaBM.Cpeau BceX NTHUL[ OH BBLAEIAETCS OCOOBIM YAAapONPOUYHBIM YEpPENnoM, KOTOPBIA Ha/eXKHO
o0eperaeT ero rojJOoBHOM MO3I' OT BO3MOXKHBIX TpaBM.KocTu KitOBa 4acTUYHO OTAENIEHBI OT Yepera,
MO3TOMY COTPSICEHHSI OT YJapOB MPUHUMAIOT Ha ce0sl HEe €ro KOCTH, a AJIACTUYHBIC MBIl U CBSI3KU.
Cuna ygapoB 4aCTUYHO KOMIEHCUPYETCSI U HeOObIUaliHO KPETKOM IIeeH.

¥ kporta dpopma Tena BEITAHYTasA, IPOAOITOBaThIE CUIIbHBIE TIEPEIHHE JIallbl, KOTOPbIE TIO3BOJISIOT EMY
IIOCTOSIHHO pbITh 3eMiIt0. OKpyIUIblE KHCTM BHEUIHE HAIlOMUHAIOT BECja, LIMPOKHE JIAOLIKU
BBIBEpHYTHl HapyXy. [laiblibl paccTaBi€Hbl, OHM OKAaHYMBAIOTCS JJIMHHBIMU KPENKUMH KOTTSIMH.
3anHue Jlanbl HE TaKWe KPErKHe, MU KpPOT TOJBKO BBIIPEOAET PHIXIIYIO 3€MIII0 M3 HOpHL. J[nnHHas
MOp/ia C BBITSIHYTHIM HOCOM IIOMOT'al0T >KMBOTHOMY 10 3aIlaXy HaXxouTh ey U 6e3onacHble MecTa. Tesno
MOKPBITO KOPOTKOM 1Iy0OH, KOTOpas He MellaeT MepeiBUraTbcs MO Y3KUM IOJ3EMHBIM IPOXOJaM.
[epcTh pacTeT BBEpX, OHA MOXKET crudarbes B 1000M HamnpaieHnd. OOBIKHOBEHHBIH KPOT OKpallleH
B YEPHO-KOPUYHEBBIA WJIM TEMHO-CEpPBIM LBET. ['J1a3a y MIIEKONUTAIOMIETO €CTh, HO OHM Pa3Iu4aroT
TOJIBKO CBET U ThMY. JKMBOTHBIE MPAKTUYECKH CJEMble, XOTS 3pEHHE IMOJ 3eMJIeil UM U HE HYXKHO.
Ctpoenue riaa3Horo si010Ka KpOTOB OTJIMYAETCS OT OPraHOB JIPYTUX KUBOTHBIX. Y HUX HET XpyCTalluKa
u cetyatku. [loaBrKHBIE BEKU U IycTas IIEPCTh NPEJOXPAHAIOT IJ1a3a OT MOMNAaJaHus B HUX MMOYBBL. Y
MJIEKOMUTAIONIMX XOpOLIO pPa3BUTO OOOHAHHE. XOPOUIO Pa3BUTO OCS3aHUE-ECTh CHAOKEHHBIH
YyBCTBUTEIbHBIMU BOJIOCKaMHU XBOCT. Y IIIHbIE PAKOBUHBI OTCYTCTBYIOT, CIyX cJ1a00 pa3BUT.
[TotopoXKHUK JUKOpACTyIllee TPaBIHUCTOE pacTeHue, o0JIaarolee JeKapCTBeHHBIMU CBOHCTBaMU. Ero
MO>KHO BCTPETHUTbH BE3JI€: HA J1au€, B [10JI€, HA JIECHBIX TPOIIMHKAX, AK€ Ha IMTyCTHIPSIX U BJIOJIb JOPOKEK
B ropoe. [1ogopoKHUK MOATOMY TakK M Ha3bIBaeTCs, YTO pacTET Mo obounHam jgopor. Emé 3to pactenue

HA3bIBAIOT MOIMYTYUK, CEMIDKWIbHHUK, MPUIOPOKHHUK, PAaHHUK W uupbeBas TpaBa. [lomopoxHHK



00JbI1110M OOBIKHOBEHHBINI — 3TO MHOTOJIETHAS JiedueOHasi TpaBa, KOTOpas OTHOCHUTCS K CEMEWUCTBY
[TogopoxxHukoBbIie. IMeeT BEpTUKAIbHBIM KOPOTKUN KOPEHb, OT KOTOPOTO OTXOJAT MHOTOYHCIICHHBIE
HUTEBUIHBIE OTPOCTKH. JIUCThS IPOYHBIE, IMUPOKHE, JIIMHHOYEPEIIKOBBIC, UMEIOIINE Tyroo0pa3Hbie
KWIKU. PacTyT oHM, mpuieras K 3emje U oOpa3ys MPUKOPHEBYIO po3eTKy. ColBeTHe MpeicTaBIiseT
coboii kosoc runuHApUYeckor Gopmbl mmHon 10 30 cM. [IBeTeT oH B Mae, a ceMeHa CO3pEBaIOT C
aBTYCTa 10 OKTSOpPh B 3aBHCUMOCTH OT TIOTOJTBI.

Kakryc umeer counblii cTeOeib, JUCThS, KOTOPHIE MOTJIOMIAIOT OONBIIMHCTBO 3aMacoB BOJBI U
MIOJIE3HBIX MHUKPO3JIEMEHTOB, OTCYTCTBYIOT. KaKkTychbl HMEIOT yTOJIIEHHBIA CTEPKHEBUAHBIA KOPEHb.
[Tocrenenno yriy6inssch, OH 00Opa30BbIBAET AOIMOJHUTEIbHBIE KOPHEBBIE HUTH, CO3/1aBas MOIIHYIO
KOpPHEBYIO crucTeMy. IMEHHO OHa CIIyKUT CKJIaJIOM BJIaru v MOJIE3HBIX MUTATEIbHBIX BemiecTB. [laxe
YTPEHHEI0 POCY TOHKHE KOPHH CIIOCOOHBI BTSATMBATh B ce0sl, HaxoasAch Ha rimyoune 15-20 cm. KakTtychbl
UMEIOT HECKOJbKO BUJOB CTEOJs: HAa3eMHbIN moOer, JepeBSHUCTBHIA cTebenb, couHas u Oe3nucras
ocHOBa. PeOpa, cocouku ¢ KoNMoyKaMu U OyrOpKH — 3TO 3a4aTKU JUCTheB. OHU MpenoTBPALIAIOT
Ype3MEpHBIN TeperpeB crediia Ha COJHIIe, 00pa3oBbIBas B MPOMEKYTKaX TeHb. B cTBOJE KakTyca
HAXOJATCS XJIOPOIUIACTHI ¢ XJIOPOPIILIIOM, KOTOPBIE BCIICACTBUE pacmaia CliocoOCTBYIOT ()OTOCUHTE3Y.
OpnHako 3TOT Ipolecc MPOUCXOAUT HE JTHEM, @ HOUBIO, YTO CYLIECTBEHHO OTJIMYAET UX OT JPYTUX
pacTeHuii. Apeosbl — 3TO YKOPOUYEHHbIE OOKOBBIE MOYKU, U3 KOTOPBIX MPOPACTAIOT KOMOUKH. OHU
OBIBAIOT pa3HbIe MO IBETY, GopMe. braromapst koiroukaM pacTeHHE MOTJIOMAET M3 BO3JAyXa BIary,
3aIUIIAeT CTEOJIM OT XOJI0/Ia U YKaphl, a TAK)KE OT KUBOTHBIX.

Teno 60kbeil KOPOBKH OKPYIJIOE U CHIIBHO BBIMYKJIOE CBEPXY, @ BHM3Y IIockoe. JnnHa xyuka 1,5 —
12 mm. CrnuHKa MOKeT OBITh pa3HBIX ILIBETOB: KpacHasl, jKenTas, 4epHas, CHHSS WIH ToiyOas. Y
HEKOTOPBIX OO0XBUX KOPOBOK €CTh TOUKH, a y JIPYTUX TOJOCKA W JaKe OPHAMEHTHI, KOTOPHIE
HaroMuHaT OyKkBbL. [lepByro mapy KpbuibeB 00Xbel KOPOBKU 0Opa3yIOT JIB€ TBEPIbIE CKOPIIYIKH —
HAJKpbUIbsi, KOTOPBIE 3aIMILAIOT BTOPYIO Mapy KPBUIbEB TOI/A, Korja oHa jeTtaeT. Ha manenbkoit
roJIOBE YepHBbIE KOPOTKHE YCUKU. TpH mapsl HOT JOBOJBHO ANUHHBIC. B ciyyae omacHOCTH, OOXbs
KOPOBKA BBIJIIISIET MAXy4YI0 JKEITYIO KUIKOCTh U3 CTHOOB HOXKEK, & MOKET CXUTPUTH U MIPETBOPUTHCS
MEPTBOMH, MO KaB Janku. Pa3MHOkar0TCst 00’KbM KOPOBKH BECHOM HIIH OCEHBIO. CaMKa OTKJIa/IbIBAaeT Ha
TUCTBS pacTeHuit oT 5 10 300 yUIMHEHHBIX KeNThIX siuIl. YToOBI OyayIIme «JIeTH» XOPOIIO POCIH U
pPa3BUBAJIUChH, CAMKa MILET TaKUe MecTa, rae MHOro Tiu. [IpuMepHo depe3 Heaento, BhUTYILUIUBAIOTCA
JTUYUHKHA, KOTOPBIC KATHO MOSAAI0OT TII0. Y JTUYHHOK YK€ XOPOIIIO Pa3BUTHI YEIIOCTH, KaK Y B3pOCIIOi
ocobu. U kymaeT ona Oosbiie, ueM B3pocias 005kbsi KopoBka. Camu 005KbH KOPOBKH HE BCEM T10 BKYCY,
T.K. TOPbKOBAThIE, TIOATOMY BpParoB y HUX Malo.

MyXxXu-Kyp4aJKl OTHOCATCS K OTPSAY ABYKPBUIBIX U IIUPOKO PACIIPOCTPAHEHBI 110 BCEMY 3€EMHOMY
mapy, 3a UCKJIIYEHUEM JKapKUX MYCTBIHb M TYyHJpPBI. TOJBKO Ha €BpONEHCKOM KOHTMHEHTE MOYKHO

BCTPECTUTH 0oJsiee BOCBMHCOT PA3IMYHBIX BUAOB 3THX HACCKOMBIX. HpaKTI/ILIeCKI/I BC€ BHUJbI XYypUallOK



HMEIOT YEPHO - )KEITYI0 OKpPAacKy Teja, OTIIMYasICh JIMIIb HeOoIbIMMHU BapualusiMu. CTosib HEOObIYHAsS
U sIpKasi OKpacKa HACEeKOMBIX MPEACTABIICT COO0H OAHY M3 Pa3HOBUIHOCTEW MPUPOAHON MUMHUKpPHUH,
KOTOpasi MOMOTIaeT XypyajlkaM MacKHpPOBAaThCs, PEAOCTABIISI UM HAJIEKHYIO 3aIIUTY OT HallaJeHUs
XMIINHBIX NTUL. [InTarTces B3pocible HACEKOMBIE IBIIBLONW U IBETOYHBIM HeKTapoM. IIpu 3ToM nmaro
HACEKOMOT0 MPUHOCUT JOIOJHUTENIBHYIO II0JIb3Y, OIIBLIAS PACTEHUS.

[Tocrne omIo0TBOPEHMS CaMKa KYPUAIKHA OTKJIAIBIBACT SHIAa HA PACTUTEIBHOCTH (CTE0IIH, TOOETH WIIN
JIUCThS PAaCTEHUI) WM MIPSIMO HA TPYHT, YTO 3aBUCUT OT UX IIPUHAJJIEKHOCTU K OIIPEJICIICHHOMY BUITY.
JIMYMHKY HEKOTOpBIX >KypyaJOK BeAyT XHUIIHWYECKMH 00pa3 KM3HM, NUTAACh TIEH, KIelamH,
JMCTOBBIMU OJIOLIKAMM U UX SMOPHOHAMH, APYTHE ABISIOTCS BPEAUTENISAMH, IUTASICh COKOM PACTEHHH,
€CTb T€, KOTOPbIE NUTAIOTCS ACTPUTOM U OPraHMYECKUMH BEIIECTBAMU, B OCHOBHOM IPOTHUBIIEH
npeBecuHoil. IIpumeuaTesnbHO, YTO KOJMYECTBEHHOE COOTHOIIEHHWE BPEIHBIX U IIOJE3HBIX BHU/IOB
KYpUaJIOK, 0€3yCIIOBHO, B [10JIb3Y BTOPBIX.

Bepé3oBast nsimennna— 6abouka u3 ceMmeiicTBa msneHul. OKpacka KpbUIbEB CBETIIO-Cepast ¢ YEPHBIMU
TOYKaMH Pa3HOTo pa3Mepa U BOJIHUCTHIMU ITONEPEYHBIMU IIOJIOCKAaMH Ha IEPEIHUX U 3aJHUX KPBUIbSX.
Teno Toncroe, koHycooOpa3Hoe. Pacnpoctpanena mo Bceil EBpome, kpoMe CeBEpPHBIX PETHOHOB.
JIrobumble MecTa obuTaHus -jeca, cajibl, 00bIYHA AJIs ropoJoB. CaMKU OTKJIQJBIBAIOT ANIA KyUKaMH,
Jale BCEro B ILIENM KOPbI JepeBbeB. OKpacka I'yCEHUIl OT TEMHO-3€JIEHON ¢ KpacHOM IOJIOCKOW Ha
CIMHE 10 KOPUYHEBOM M Oypoil ¢ TEMHOM Mmosockoil Ha cnuHKe. KopMoOBBIE pacTeHHs T'yCEHUI —
Oepésa, Tomnoub, Ay0, TUNa, UJILMOBBIE, SICEHb, KLU U JIPYTUe JIMCTBEHHBIE, a TaKXe pa3JInyHble
KyCTapHMKH M TpaBbl — YEPHHUKA, MOJbIHb, IPOK, JeOena. [laaeHnna HAHOCUT 3HAYUTENbHBIC
MTOBPEXKACHUS IIOIOBBIM JEPEBbSIM, KyCTapHUKaM Y€PHOW CMOPOJMHBI, IBETaM, MOJIOJIBIM JIMCTOYKAM
U TIOYKaM JICPEBbHEB.

JleHTOYHMKM— pOJ JHEBHBIX Oabouek U3 cemeilicTBa HUMGpanua. babouku cpelHHX W KpPYyIHBIX
pa3MepoB C ApKOM OKpacKoil KpbUIbeB. BeTpewaercs B jiecaX CMEIIAHHOTO THUIIA, POLAX M MOJIAX C
KOPMOBBIMHU pacTeHMsAMHU. B TEmbIil nmeproa BpeMeHM Ha JIECHBIX OMYIIKaxX WM Oeperax BOJOEMOB
MOKHO BCTPETHTHh 0ab0YeK ¢ XapaKTepHBbIMU MSATHAMHM Ha KpbUlbsX. Okpacka 6a00YKH-JIEHTOUHUKA
CXOJIHAa C OKpackoi 06abo4yKu-MOHapXa, TeI0 KOTOPOTO COJEPKUT TOKCUH. JICHTOUHHUK HE COJEPKUT
TOKCHHA, IPUCYTCTBYIOLIETO B OPraHU3ME MOHAPXa, U TaKasi MUMHUKPHUS IIOMOTaeT €My 3alllUTUTHCS OT
pa300OpUMBBIX XHUIIHUKOB. B cpaBHEHMM ¢ OOJBIIMHCTBOM JIHEBHBIX 0abo4eK JICHTOUHUKU
MPEIOYNUTAET KUTh CKPHITHO. CaMKH JIEHTOYHHMKA OOJBIIYIO YacTh JIHA NMPSAYYTCSA B KPOHAX JIEPEBHEB
U CJIETAIOT BHU3 TOJIBKO 3aT€M, YTOOBI oecTh. VX mUTaHne COCTaBISIOT IIBETH M 30HTUYHBIE PACTEHUS
WM OpraHndeckue ocTaTku. Yaie MOXKHO HaOII0IaTh CaMI[OB, COOMPAIOLIUXCS IETBIMU TPYIIIaMH Ha
JIECHBIX TPONax WJIM B MECTax C MOBBIIICHHOW BIaXHOCTHIO. Kpome Toro, OosbInoil MHTEpEC y HUX
BBI3BIBAIOT ac(aJbTUPOBAHHBIE JOPOTM, 3a CYET MCTOYAEMOIO Temja M BO3MOXHOCTH HaWTH

JOIIOJIHUTCIIBHOC ITUTAHUC. Pammon storo BHJAa COCTABJIAKOT OKCKPEMEHTEI ) KUBOTHBIX, TPYIIBI JIAT'YHICK,



MBIIIEBUIHBIX TPBI3YHOB, THUJIOCTHBIC TUIOJIBI, T. €. MUTAIOTCS Pa3jlararomieiicss OpraHuKoi TeM caMbIM
nomMorasi okpyxaromieit cpeae. Camiibl JEHTOUYHHKA MOSBIISIOTCS U3 KYKOJIOK paHbIlle caMok. B Teuenun
rofia MOXKET Pa3BUBAThCS HMCKIIOYUTEIBHO OJHO IMOKOJeHHEe. babouku CIOCOOHBI JIETKO u OBICTPO
HepeMeIIaloTCs Ha JalbHUE paccTOsIHUA. K KOHITY )KH3HEHHOTO IMKJIA OHU YJICTAIOT C HPUBBIYHBIX MECT
B OOJIOTUCTYIO MECTHOCTD WJIN CEIbCKOXO3SIHCTBEHHBIE YTO/IbSI.

OObIKHOBEHHasi MeJBeKa— BHUJ] NPIMOKPBUIBIX HAaceKOMbIX. KpyrHoe HacekoMoe, y KOTOPOTo
OpIOIIKO OOJbBIIE TOJIOBOTPYAH, MsArkoe. Ha KoHme Opromika 3aMEeTHBI TMapHbIE HHUTEBUIHbBIC
NPUAATKA — LEepKu. ['pyiHON NaHIUPh TBEPABIA, CTPOSHHE €ro TAKOBO, YTO I0J0BA MOXKET YaCTUYHO
yOupaTbces moa ero 3ammry. Ha rooBe Xopormio 3aMeTHBI 1Ba OOJIBIINX CIOKHBIX T71a3a, JUIMHHBIE YChI-
AQHTEHHBI W JBE Iapsbl LIynajlel, pOTOBOW ammapar rpei3yuero tamna. [lepennss napa KOHEYHOCTER y
MCJABCIAKHN BUAOU3MCHCHA, ABJIAACH IMPCBOCXOJAHBIM HHCTPYMCHTOM IJId PBIThSA 3CMIIHA. Y MEABEAOK
3aJJHHE HOTY HE IIPeJHa3HAYCHbI JJIS IIPBIKKOB. Y B3pOCIBIX 0COOEH KPbLIbsl B CII0KEHHOM COCTOSIHUU
UMEIOT BUJ JIBYX JJIMHHBIX TOHKHX XT'yTOB. MeIBenKH COCOOHBI K MOJETY, HO YTOOBI OHU MOTJIH
B3JICTCTh, UM HYXCH JOCTATOYHO TEMIBINA BO31yX, MHA4YC MbIIIIbI UX KPbUILEB HE CMOI'YT pa6OTaTI),
MOATOMY JIETAIOT OHH peaKo. Buy mmpoko pacnpoctpané. JKUBET B mecyaHbIX, OCBEIIEHHBIX COIHIIEM
NOYBax, Ha TEIUIBIX paBHUHAX. XOTS M30€raeT CyXux MECT M B CyXHE I'oJbl OTCTYIAaeT Ha BIa)KHBIC
npuOpeskHbIe ToUBbl. Hacekomoe Be€T npenMyIecTBEHHO NOA3eMHBIN 00pa3 sku3Hu. Ha moBepxHOCTH
BBIOMPAETCS PEIKO, B OCHOBHOM B HOYHOE BPEMsI CyTOK. 3UMYET MeJIBEIKa B 3eMJIe Ha TTyOnHe 10 2-X
u Oonee MeTpoB, JMOO B KOMIIOCTHBIX KyuaxX. [IuTaercs B OCHOBHOM KOPHEIUIOAAMH
pacTeHuil, 10K /1eBbIMU YEPBSIMH U HACEKOMBIMHU.

Knomn-coamaTuk, MJIM KPaCHOKJION OecKPbUIbIii — BHJ OOBIKHOBEHHBIX HAa3€MHBIX KJIOMOB
ceMeicTBa KpacHOKJIONOB, pazmepoM 9—11 mm. Berpeuatores ¢ mapTta 1o okTsi0ps B TpaBe, KycTax U
Ha cTBoJIaX AepeBbeB. OKpacka u€pHas, MepeIHECTMHKA U HaIKPBUIbsS C KPaCHBIM pUCYHKOM. [11aza
KpacHble. 3a/lHUE KPbUIbs, KaK MPaBUIIO, OTCYTCTBYIOT. BBITSAHYTHII X000TOK IOMOTaeT HacCEKOMOMY
MPOTHIKATh PACTEHUS U APYTHX HaCEKOMBIX. 3 3uMHel crisiuku BeIXOAAT B MapTe. KomuuecTBo ocobeit
B CKOIUICHHUH MOCJHE TEMION 3WMMBI MOKET J0CTUIraTh COTHH. Bo BpEMsA CllapuBaHHsA, CaMCIl U CaMKa
MIPUKPEIUIAIOTCS APYT K APYTY 3aJHEN YaCThIO TYJOBUIIA HA JUIMTENIBHOE BpeMsl. SIia OTKIaAbIBAFOTCS
B IIOYBY U 3€JIEHb B allpelie-Mae U U3HAYaJIbHO UMEIOT KeJITOBAThIA 0TTeHOK. Ho KpacHEeIoT K MOMEHTY
BbIXOJIa TMYMHKU. Ha 3uMy mnpsuyTcs B TOYBY, IMOJ KaMHH, B 3aCOXIIYI0 pPAaCTUTENBHOCTh
U KOpY JIEPEBBEB, TIE€ TaK)Ke TIPYIHIHUPYIOTCA B CKOIUIEHWSA. Hepenko mpoBoAsT 3UMy B capasx M
nojBajax A0MOB. KIlombI-CONAaTUKU MOEAAIOT MBUIbIYY, (PYKTHI, COKM M CEMEHa MPOU3PACTAIOIINX
psanom  pacrenuil. Kpome TOoro, B  palMOH UMX  THUTAaHUS  BXOJAT YWICHUCTOHOTHE U
npyrue Oecro3BOHOYHBIE, TAKUE KaK YEPBU U YIUTKU. MIHOTJa KHUBYT M OXOTATCS B KOpPE JIEPEBbHEB.

Hepenko kiomnbI-conaTuku HanaJaoT Ha CBOMX coOpaTbeB. PacmpocTpaHeHbl MOBCEMECTHO.



JlaGoparopHasi padora Ne 10 «Mopdosornyeckue 0cCOOeHHOCTH PACTEHU U3 PA3HbIX MECT

o0ouTAaHUD

Ieanb paGoThI: BHIIBUTH OCOOCHHOCTH aHATOMUYECKOTO CTPOCHUS PACTECHUHN B CBSI3U C
MPHUCIIOCOOJICHNEM K Pa3IMYHBIM a0MOTHYECKHM (DakTOpam.

MatepuaJu u 000py10BaHH€e: KOMHATHBIC PACTEHUS M3 Pa3HBIX MECT OOMTaHMsI (MOJIOYAl, aJl03,
rUOKCKYC, OCTOHMS, CCHITOMS, TAIOPOTHHK, OIS, BAJUIMCHEPUS U JIP.); JIE3BUS 0€30IMacHON
OpUTBBI; MUHIIETHI; TPEMAPOBATBHBIC UTJIbI; MUKPOCKOIIBI; TPEJIMETHBIC U TTIOKPOBHBIC CTEKIIA.

Xoa padoThI:

W3ydnTe OCHOBHBIC DKOJIOTHUECKUE TPYIIBI PACTCHUH, OTPAXKAIOIIIE TPUCIIOCOOICHHOCTD
OpPTraHU3MOB K OTACIEHBIM (DaKTOpaM BHEIIHEH CPEIIbI:

1) onpenenuTe MPUHIIKI BBIICICHHS YKOJIOTUISCKUX TPYII pacTeHUl (omHowenue Kk onpedeneHHomy
gaxkmopy cpedvl, umeroujemy 8axcHoe opmooopazoeamenbHoe U QusUoI0cUYecKoe 3HaYeHue U
8bI36I6AIOUEM) NPUCNOCOOUMEIbHbIE PEAKYUL);

2) BBIZICITUTE OCHOBHBIC 9KOJOTMUYSCKUE IPYIIIBI PACTCHUH 110 OTHOIICHHUIO K BO/IE;

3) 3amnoHKUTE TabIHILY;

4) cnenaiite BHIBOJ 1O pabore.

Tabnuua 1.

[TprcrocoOaeHNs paCTeHUH Pa3HBIX YKOJIOTHYECKUX TPYIIT O OTHOIICHHIO K BOJIC

JKoJ0ornvecKas Oco0eHHOCTH CTPOeHus, IIpeacTaBuTe M IKOJIOrHYECKOI
rpynmna MPUCTIOCO0/IeHNS K YCJTOBUSM 00MTAHHS rpynnbl

Kcepodutst

Me3odutsr

T'urpodutsr

I'mapodutsr

Pactenus Pa3HbIX 5KOJIOTHYCCKHUX I'PYIIII IO OTHOIICHUIO K BOEC
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CenMu4YHHK Crpenonuct BepOuttoxbs KoTr0UKa Jlan b
XapakTepUCTUKA PACTEHUH pa3HbIX YKOJOTHYECKUX Py
T'unpodure Bopaubie pacteHus, UENUKOM WM TOYTH Dnonest, pAECT, BOASHbIE JTIOTHKH,

LEJIMKOM MOTPY>KEeHHbIE B BOAY. BHE Bobl | BaJutMCHEpHUs], pscKa
ObICTpO TIOTHOAIOT. JINCThS TOHKHUE, YaCTO
paccedennbie. KopHeBas cucteMa CHIIBHO
peaynupoBaHa WIH OTCYTCTBYET COBCEM.
Tlornomenue Bobl — BCEl MOBEPXHOCTHIO
tena. [lepen onblIeHHEM ITBETOHOCHBIE
MoOery BEIHOCAT IBETKYU HaJ BOJOMH U IOCIIE
OTIBUICHHS CHOBA TIOTPYKAIOTCS




T'urpodursr

HaszeMHBIE pacTeHHs, )KUBYIIHE B YCIOBUAX
MOBBINIEHHOM BIQKHOCTH BO3yXa U 4acTO
HA BIaXKHBIX [TOYBAX.

JIMCTBS 4acTO TOHKHUE, TEHEBBIE. BhIcoKas
00BOJHEHHOCTh TKaHEH

(80 % u 6omee). T'ubHYT qaxe npu
HENPOIOIKUTENLHOM M HECHIIBHOM 3aCyXe
HJIM 3TO PACTEHHSI OTKPHITHIX
MECTOOOUTAHUH, C IOCTOSHHO BIAKHBIMHU
[TOYBAMH M BJIAXKHBIM BO3IYXOM.

HEJ0TpOTra, MUPIIEs AbITUHCKAs, 00K
OTOPOHBIN, MHOTHE TPOITUUECKUE
TpaBbl, TAUPYC, PUC, CEPACUHUKH,
MOIMapEHHUK OOJIOTHBIHN, POCSHKA

Me3zodutsr MoryT nepeHOCHUTh HEMPOAODKUTENbHY0 | Camast o0ImmMpHas ¥ HEOJHOPOIHAS
¥ HE OYeHb CHIBHYIO 3aCyXY. TpyTIIa 0 CBOeMyY cocTaBy. JlepeBbs,
IIpomspacraioT npu cpegHEM YBIAKHEHUH, |KyCTapHUKH U TPaBHI Pa3IMYHBIX 30H,
YMEPEHHO TEIUIOM PEXKUME M XOPOIIeH MHOTHE COpPHBIE M OOJIBITIHCTBO
00ECTIICYCHHOCTH MUHEPATIbHBIM IIUTAHUEM | KYJIbTYPHBIX PACTCHUMN

Kcepodutst PacTyT B MecTax ¢ HEZIOCTATOUHBIM 3T0 pacTeHHs MyCThIHb, CTEICH,
yBinaxHeHueM. CIioCOOHBI PeryIupOBaTh MECYUAHBIX JIFOH U CYXHX CUJIBHO
BOJIHBI OOMEH, TIOATOMY COXPaHSIIOT HarpeBacMbIX CKJIOHOB
AKTUBHOCTH M BO BPEMsI
HEIPOIOIKUTENIbHON 3aCyXHU

CyKKyJICHTBI CouHbIE PACTCHHUS C CUJIBHO Pa3BUTOU Cmebregvle: KaKkTyChl, CTaleNnH,

BO/103aI1aCa0IIEH MApEHXUMON B PA3HBIX
opraHax: B CTeOJIX — CTeOJIEBBIC; B JTUCTHIX
— JINCTOBBIC; B KOPHIX— KOPHEBEIC

KaKTyCOBUIHEIC MOJIOYAH
Jlucmoguvle:anon, araskbl,
Me3eMOPHAHTEMYMBI, MOJIOHIIO,
OYUTKH
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Puc KiieBep kpacHbIi

JIncoxBocT nyroBoi Pocsinka

IIpucnocoduTe/bHbIE NPU3HAKH PACTEHHIA M0 OTHOLIEHUIO K CBETY

3aganue 2 Paccmotpute puc.l . OOpaTuTe BHUMaHHE, YTO CBETOBBIC JIUCThS 0OJIee MEJIKHE,
IUIOTHBIE U TOJICTBIE B OTJIMYKE OT TEHEBOTO JIUCTA. Y CBETOBBIX JTUCTHEB JMHIEPMa MOKPHITA Oosee
TOJICTON KYTHKYJIOH, JTy4Illie BEIpaXKESHBI K 00JIee COMKHYTHI KPYITHBIE KIIETKH CTOJIOUATON TKaHH,
ry0Jaras TKaHb COCTOUT U3 JIOMACTHBIX KJIeTOK. UTo 0003HaueHo uudppamu? Ioanuimm TkaHM.



AFaToOMEHEIYSeCHKOe CTPpOeCeHHEe CBeTOBOI O
TEHERBOIO JIHMCTYTa V OXHOYIO ¥H TOXYO e BEHILa Ha
NDPpPpHMMepPpe CHMPpPeH H O0ODBLBIKHOBOEeH O

3aganue 3 3anoaHUTE TAGJIMILY

Ipu3znaku CBeTOBOIi JHCT TeHeBoii JUCT

TonmuHa nucra

Hanuuue kyTHKyJIbI Ha BEpXHEH
SMHAEepMe

KonnuecTBo citoeB cT0I0YATON TKAHU

TonmmHa cTOI049aTON TKAHU

CnaenaiiTe BbIBOJ 0 CBSI3H CTpocHud JIucTa € €ro (])ymclmeﬁ, U €ro paciojokCeHueEM
OTHOCHUTEJIBbHO HAIIPABJCHUS CBETOBBIX ﬂyqeifl.



JlaGoparTopHasi padora Ne 11. «BiusiHue cBeTa Ha poCT ¥ Pa3BUTHE YEPEHKOB KOJIEyCay.

Ilesib: BBIAICHUTD, KaK BJIIMSET CBET HA POCT M PA3BUTHE YEPEHKOB KOJIEyCa.

Martepuansbi: pacrenue Konyec, natuackoe Ha3Banne — Coleus, HApoJTHOE — «KpaITMBKay.
Teoperuuecknii MmaTepuaJ

Konyec, nmatunckoe na3zBanue — Coleus, HapoHOe — «KpanuBKka». Koneyc — poa MHOTOJIETHHX
BEUHO3CJIEHBIX PACTCHHH CEeMeicTBa TyOOLBETHBIX, OObemAuHsONMH okojo 150 BUIOB
MOJIYKYCTapHUKOB U TPaB.

Koneyc pogom u3 tpormmueckoit Appuku u A3uu. DTO KyCTHUCTOE pacTeHHE JO 35 CM BBICOTOW C
YEeTHIPEXYTOJbHBIMH COYHBIMU, TOYTH TMPO3PAUHBIMH CTEOSIMH UM OapXaTUCTBIMU JIUCTBSIMHU C
OKpacKoOH, 00raToll OTTEHKaMH, M IMUJIbYATBIMUA KpasMu. Y OOJIBIIMHCTBA (DOPM JIMCThS IMOXOKH Ha
KpanuBHEIC. [ TaBHYIO IPUBIIEKATEIILHOCTh PACTCHHUS COCTABIISIOT JIUCThS, IIECTPHIE, C Pa3HOOOPA3HBIM
COUETAaHHEM KPAaCHOT0, JKEJTOT0, 3€JICHOT0, KOPUYHEBOr0 IIBETOB, MATEH W mosioc. L[Berer komeyc,
BCKH/IBIBASI METEIIKY C MEJIKUMH HEB3payHbIMU I[BETKAMHU.

['maBHBIM YCIOBHSIM pa3BUTHSI KoJieyca SBISETCs cBeT. UeM sipye CBET - TeM KpYIHee U sipue JIHCTBA,
TeM ObICTpee W  TbIIIHEe  pacteT kojeyc. Koneyc xopomo  pacter mnpu  JOCTaTOYHOM
HMCKYCCTBEHHOM OCBCILICHUM, W TPEKPACHO TIEPEHOCUT TNPSIMBbIE COJIHEUHBIE JIy4H TPU YCIOBHUH
XOpOIIEro nojauBa. EAMHCTBEHHOE, Yero OH He MEPEHOCUT - 3TO HEXBATKHU CBETa. Toraa JUCThs TEPSIOT

KpacHble THUIMEHTBI, OKpacka IpeBpaliaercs B OOBIUHYIO ‘‘3€JIeHYl0 TOCKYy’, a caMH cTebiau

BBITATNBAIOTCA.

Koneyc



Xox pabdoThI:
1. WM3yuwm X0x OmbITa ¥ MPOAHATU3UPYH TaHHBIC TAOIUIIBI.

CrebneBble UepeHKH KOJIeyCca BBICAAWINA C TAKUMU JaHHBIMHU:

Jdannbie Cosnue Tenn Ulamma Duto
Poct 10 c™m 13 cMm 13 cMm 9,8 cMm
Jluct (cambIii 00JBIIONN) 6 cM 10 cm 6 cM 6 cM
Mesxnoy3mnue (camoe 60bIIoe) 3,6 cM 4cMm 4cm ScMm
KommgectBo nmcteeB 5 10 9 8

Pesyinbrar oneira.

3a mecsi Tpu o0pasiia morudJu:

UYepes 2 Henenu — pacteHue 0e3 CBeTa Mo CTOJIOM.
UYepes 3 Henenu — pacTeHue 1noja puronamioil.
Uepes 25 aneit — pacTeHue o1 0OBIYHOM JIaMITOH.

Ocrasicst oOpaser] 1o eCTECTBEHHBIM COJTHEYHBIM cBeToM. Ero mapamerpsl uepe3 50 aHeil ot Havana

OIlbITAa:
JdaHHble O0pa3sel moa coTHIIEM
Poct 13 cm
JIucT (cambiit 60JTBIION) S cM
Mesxnoy3mnue (camoe 6obIIoe) 3,5 cm
KommgectBo nucteeB 28

1. Cnemnaii BBIBOJI O BIMSHUU CBETA HA POCT U Pa3BUTHE YEPEHKOB KOJIEyca.

1. Beinonnu 3ananue:
OKCIIEpUMEHTATOP HCCIIEN0BAJl U3MEHEHUS, NPOUCXOALINE C PACTECHHSAMH KOJEYyCa, B Pa3jIM4YHBIX
YCIIOBUSIX OCBEIIEeHHs. {7 ombiTa OH B3 TPU HEOOJBIIMX PACTEHMsI KOJeyca, BBIPAIIEHHBIX W3
YepeHKOB C OJIHOTO MaTepuHCKOro pacteHus. IlepBoe pacTeHue BbIpalyBal MpPU HOPMAIbHOM
OCBEILEHNH, BTOPOE TOMECTUJI BAAJIN OT HCTOUYHUKA CBETA, [JI€ OCBEUIEHHOCTh HEAOCTATOYHA, TPETHE -
B CBETOBYIO KaMepy U BbIpALIUBAJ IPU KPYIJIOCYTOYHOM OCBelleHUH. [IponomkurensHoCTh onbiTa 1,5-
2 Mecsua. B koHIle ompiTa SKCIIEPUMEHTATOp HaONI0/aid OTIMYMS PACTEHHUS, BBIPALIUBAEMOTrO MpU
HEJIOCTATOYHOM U TPH W30BITOYHOM OCBEIICHUH OT TMEPBOTO (KOHTPOJIHHOTO) PACTCHHS MO OKpaCKe
JMCTOBBIX TUIACTUHOK. Y BTOPOTO PAacTEHHUsI OKpacKa JIMCTOBBIX IUIACTHHOK cTajia Oojee TEMHOM, C

KPaCHOBATBIM OTTEHKOM, & Y TPETHETO PACTEHHUs - OYEHb CBETJION. [IMrMEHT aHTOLMAaH IIPU TOHUKEHUU



CTENIEHU OCBEIIEHHOCTH BhIpa0aThIBAETCsl 0o0Jiee aKTUBHO (BTOpOE pacTeHHUE), MUTMEHT aHTOLMAH Ha
CBETY pa3pyuiaercs (TpeTbe pacTeHue).

Kakyio HyneByto rumore3y* cmor chopMmyiupoBaTh HCCIIENOBATENb MEped  MOCTaHOBKOM
AKCIEpUMEHTa?

OO0bsacHUTE, TOYEMY OCBEIIEHHOCTh PACTEHUN B XOJI€ SKCIIEPUMEHTA JIOJIKHA ObITh pa3HOil?

Kaxkoit mapamerp 3amaércst sKCepUMEHTATOpPOM (HE3aBUCHMAasi MEPEMEHHas), a KaKOW MEHSeTCS B
3aBUCUMOCTH OT 3TOTO (3aBHCHMas IepeMeHHast)?

Yem, KpoMe OKpacKd JIMCTOBBIX IUIACTUHOK, OyAeT OTIMYaThCS BTOPOE PACTEHHE MO CPABHEHHIO C
KOHTposieM? (CpaBHUTDH pa3MephI JINCTOBBIX MIACTUHOK, [UTMHY MEXKI0Y3IU).

Kakoif Bua W3MEHYMBOCTH HaONItOMaeTcs B MPOBeACHHOM HdkcrepuMmente? [losicauTe, modemy
Ha0JII0TAeTCS IMEHHO 3TOT BUJI N3MCHUHUBOCTH.

(*HyneBas rumote3a — NpPUHUMAEMOE MO YMOJIYAHHUIO MPEANOIOKEHHE O TOM, YTO HE CYIIECTBYET

CBSI3M MEXAY ABYMS HaOJIt01aeMbIMH COOBITUSIMU, JEHOMEHAMHU. )
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