MunucrepcTBo 00pa3oBanus MpkyTckoit obmactu
I'ocynapcTBeHHOe OroakeTHOE npodeccruoHanbHoe 00pa30BaTEIbLHOE YUPEKAECHUE
HpkyTckoii o01actu
«MpKyTCKM TEXHUKYM TPAHCIIOPTa U CTPOUTEIHCTBAY

METOAUYECKHUE YKA3AHUSA
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HopmaTtusHblii cpok o0y4yenusi: 1 roga 10 mecsues

Ha 06a3e OCHOBHOI'O 001Iero 00pa3oBaHus

Hpkyrck



Metoanyeckre peKOMeHAaIuH I 1a00paTOPHBIX pabOT COCTABICHBI HA OCHOBAaHUU paboyeit
IpOrpaMMBI 10 JUCIUILINHE bromorus.

SAnsiercs wacteio OITOIT 00pa3oBaTenbHOTO  YUPEKICHUS.

Pazpaborunk: MBanona I'. H., npenogaBarens

PaCCMOTpeHO n 0)106peH0 Ha 3aCCJaHuHn
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1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa3oBaTe1bHON AUcHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa n HanmeHoBaHHe
¢opmupyembix
KOMIIeTeHI Ui

HJIaHpreMbIe pe3yabTaTbl 0CBOCHHUA THCHUIIMHBI

O6mue!

JducuHIUIHHAPHbIE?

OK 01. Beibupars
crocoOBI peneHuns 3a1a4
npodecCHOHATBHON
JeATeIbHOCTH
NPUMCHUTEIBHO K
Pas3IMYHBIM KOHTEKCTAM

B yacTu TpyA0BOr0o BOCIIUTAHUS:

- TOTOBHOCTB K TPY.y, OCO3HAHKE IICHHOCTH MaCTePCTBA, TPYA0IO0HE;

- TOTOBHOCTh K aKTUBHOM AEATEIbHOCTH TE€XHOJIOTMUECKOM M COLMAIbLHOM
HampaBJICHHOCTH,  CINOCOOHOCTh  WHUIMUPOBATh, IUIAHUPOBAaTh U
CaMOCTOSITEILHO BBIMONHSTH TaKyIO JESTEbHOCTD;

- HHTEpeC K Pa3InIHbIM cepaM IpoecCHOHANEHON AeITEIbHOCTH,
OBaneHne YHUBEPCATBHBIMA YUCOHBIMHU TI03HABATEIIHHBIME JCHCTBUSMHE:
a) 0a30Bble JOTHYECKHe TeHCTBHUSI:

- CaMOCTOSTEeTbHO (OPMYJIHPOBATE W aKTyalH3HPOBAaTH MpoOIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIWBAaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS JJIs1 CPABHEHUS,
Kkiaccu(pUKaIuy U 0000IICHUS,

- ONpenessTh IeNU AeATeIHbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTIDKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBAEMBIX
SIBJICHUSIX

- BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
Pe3yibTaTOB LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUHN 1EATEIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPU PEIICHUH KH3HSHHBIX IIPOOIIEM

0) 6a30BBI€ HCCIEAOBATEILCKHE NEICTBUS:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIH OUOJIOTHH B CHCTEME HAYYHOT'O
3HaHUs;, (PYHKIMOHAJIBHOW TIPaMOTHOCTH UYCJOBEKA ISl  PEHICHUS
KU3HEHHBIX NPO0OJIEM;

c(hOPMHUPOBAHHOCTH YMCHUS PACKPBIBATE COJICPIKAHUE OCHOBOIIOJIATAFOIITIX
OHMOJIOTUYCCKUX TEPMHUHOB W TOHSTHH: JKW3Hb, KIICTKA, TKaHb, OpIaH,
OpTaHu3M, omorieHo3, Ouocdepa;
MeTabomm3M (0OMEH BEIIeCTB W TPEBpAlICHWE HHEPTUH), TOMEOCTa3
(camoperysitusi), OMOCUHTE3 Oellka, CTPYKTYPHAs OPraHH3allUsl MKHUBBIX
CHCTEM, CaMOBOCIIPOU3BEICHUE

(perOI[yKLII/IFI), HACJICACTBCHHOCTb, M3MCHYMBOCTb, 3HCPIO3aBUCUMOCTD,

BU, nomyJisanus, OKOCHUCTEMA,

JAUCKPCETHOCTD, caMoperysinus,

POCT | pa3BUTHE, YPOBHEBAS OPTaHU3AIINS;
c(OPMHUPOBAHHOCTH YMEHHUS PACKPBIBATH COJIEPIKAHUE OCHOBOTIOJIATAFOIITIX
OMOJIOTHYECKMX TEOPUH W THUIIOTE3: KJIETOYHOH, XPOMOCOMHOWM,
MYTaIOHHOH, YBOJIIOIMOHHOMN, TPOUCXOKACHNUS JKU3HU U YEJIOBEKA;
c(hOpMHUPOBAHHOCTH yMEHHUs pacKpbIBaTh OCHOBOIIOJIAraloINe
Omonornveckue 3akoHbI 1 3akoHOMepHOocTH (I'. Mennenst, T. Moprana, H.11.
Basmioga, 3. ['exkernst, . Mromtepa, K. bapa), rpaHuIbl X mpUMEHIMOCTH
K )KMBBIM CUCTEMAM;

NpuoOpeTeHne OMNbITa TPUMEHEHUS OCHOBHBIX METO/OB HAy4HOTO
MO3HAHMSI, UCIOJIB3YEMBIX B OMOJIOTMH: HAOJIIOACHUSI U ONUCAHHS YKHBBIX
CHCTEM, TIPOLIECCOB W  SBIICHUH;

Oopranm3anuu n IMPOBEACHUA

! VkasbiBaroTcs TuYHOCTHEIE M MeTanpeaAMeTHEIe pe3ynbTatel n3 DIOC COO (B nocnexueit pegakuuu ot 12.08.2022), hopmupyemslie
0011e00pa3oBaTeIbHON JUCIUILTHHOM

2 [luctunnuHapHble (TIpeJMETHBIE) Pe3yIbTaThl YKasbiBatoTcs B cootBercTBrr ¢ ®I'OC COO (B mocnenueit penaxuu ot 12.08.2022)




- BIAIETh y4eOHO-MCCIIe0BATENbCKON U
JEATEIbHOCTH, HABBIKAMH Pa3pelIeHIs IpooIieM;

- BBISIBISITH IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJU3UpPOBaTh 3ajady,
BBIJBUTaTh THIIOTE3y €€ peIICHHS, HaXOAUTh AapryMEHThl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTpbl U KpUTEpUU

HaBbIKaMU TIPOEKTHOM

peleHus;
- AQHANM3UPOBATh IOJMYUYCHHbIE B XOJE pEIICHHUs 3aJaud pPe3yibTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPCHOCUTH 3HAHUS B MO3HABATENILHYIO U MPAKTHIECKYIO 00IaCTH
KHU3HEACATCIHHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeil;

- BBIZIBUTaTh HOBBIC UJIEH, TIPEUIaraTh OPUTHHAIBHBIC TOIXO0/IBI U PELICHHS;

- CIIOCOOHOCTh HX HCIIOJL30BAHHS B II03HABATEILHON H COI.[PIaJ'IbHOﬁ
IIPAKTHUKE

OMOJIOTMYECKOTO 3KCIEPUMEHTAa, BBIIBIKCHHS THIIOTE3,
MEXKAYy  HCCICAYEeMbIMH  BEIMYMHAMH,
MOJTyYEHHBIX Pe3yIbTaTOB U ()OPMYITHPOBAHHMS BEIBOIOB C HCIIOJIb30BAHUEM
HAyYHBIX NOHATUH, TEOPUI U 3aKOHOB;

C(l)OpMIdeBaHHOCTL YMEHUS BbIACIIATH CYIICCTBECHHBIC TPU3HAKW BUPYCOB,

BBIABJICHHUA

3aBHCUMOCTH 00BSICHEHUS

KJIETOK MPOKAPUOT W DYKAPHOT; OMHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpPTraHU3MOB, BHJIOB, OMOT€OIICHO30B M SKOCHCTEM; 0COOCHHOCTH MPOIECCOB
oOMEHa BEIICCTB W TPEBPAIICHUS JHEPTUU B KICTKE, (OTOCHUHTE3A,
IUTACTHYCCKOTO M SHEPTETHIECKOT0 0OMEHa, XEMOCHHTE3a, MUTO3a, Mei03a,
OTUIOJIOTBOPCHHUS, PA3BUTHS U Pa3MHOKCHUS, HHANBUIYAIEHOTO PAa3BUTHUS
opranu3Ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHHE, ECTCCTBEHHOTO
oTOopa, BHUIO0Opa30BaHWS, MPHUCHOCOOICHHOCTH OPTaHU3MOB K Cpeie
00UTaHNUs, BIUSHIS KOMIIOHCHTOB SKOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHUHN
B 9KOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEUICCTB W IpPEBpAIICHUE
sHepruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh YMCHHUS pEIlaTh OMOJIOTHYECKUC 3a[[aul, COCTABJISAThH
TeHOTUITUYECKHE CXEMbI CKpPEIIMBAHMS JJIsl Pa3HBIX TUIOB HACleOBaHUS
MIPU3HAKOB Y OPraHU3MOB, COCTABIISITH CXEMBI MIEPEHOCA BEIECTB U SHEPTUU
B DKOCHUCTEMaX (IIeTIM TUTAHMUSI, TUIIEBBIE CETH)

OK 02. Ucnonps3zoBath
COBpPEMEHHBIE CPEICTBA
MOUCKa, aHaJIn3a 1
HHTEPIIPETALUH
nndopmanuu u
nHpopMannoHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,14
po¢eCCHOHATBHOM
JIeSITEIIEHOCTH

B 06s1acTH HEHHOCTH HAYYHOI0 MIO3HAHUSA:

- c(OPMHPOBAaHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOH IPAaKTHKH, OCHOBAHHOTO Ha
QIUaJore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MTOJTUKYITTYPHOM MHUPE;

- COBEPLIEHCTBOBAHUE S3bIKOBOM U YUTATENbCKON KyJbTYPhl KaK CpPEJCTBA
B3aMMOJICHCTBUS MEX1Y JIFOJbMU U NTO3HAHUS MUPA;

- OCO3HAHHUE IIEHHOCTH HAYYHOW JCSTEIBHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MPOCKTHYIO MW HCCJICAOBATCIBCKYIO ACATCIIBHOCTh WHAWBUAYAJIBHO U B
rpymne;

OBJa/ieHre YHUBEPCATBHBIMA YYCOHBIMHU IIO3HABATEIIHHBIMHE JICHCTBUSMHU:
B) padoTa ¢ nHpopManueii:

- BIIQJICTh HABBIKAMH TOJYYCHUS HH(DOPMAIMH W3 HUCTOYHHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh IIOUCK, aHAIH3, CUCTEMATH3AIIHIO U
HWHTEPIPETANNI0 HHPOPMAIIUH PA3INIHBIX BUIOB U ()OPM MPEICTABICHHUS,
- co3maBaTh TEKCTHl B PAa3NUYHBIX (opMaTax C yd4eToM Ha3zHAYCHHS
nHPOPMAIMK W LENeBO ayOUTOpWH, BBIOMpas ONTUMAIBHYIO (GopMmy
MIPECTaBICHAS U BU3YaIH3allN;

c(OPMUPOBAHHOCTE YMEHHH KPUTHYECKHM OLEHMWBATh HH(OpMANNIo
OMOJIOrMYECKOTO COJIEPKaHMsI, BKIIIOYAIOIIYIO TICEB/IOHAYYHbBIC 3HAHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CPEACTBA MAaccOoBOM HMH(OpMAIMU, HAYIHO-
MOMYJISIPHBIE  MaTepuaibl); HWHTEPIPETHPOBAThH
COBPEMEHHBIX MHCCIIE/IOBaHUH B OMOJIOTMH, MEAWIMHE, OMOTEXHOJIOTHH;

STHYECKUE  ACICKTHI
paccMaTpuBaTh TI00aTbHBIC HKOJOTHUYECKHE MPOOIEMBI COBPEMEHHOCTH,
($hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HUITHIO;

c(OpPMHUPOBAHHOCTh YMEHHH CO371aBaTh COOCTBEHHBIE INHCHMEHHBIE U
YCTHBIE COOOIICHHS Ha OCHOBE OHOJOTMYeCKOH WH(pOpMAIMu U3
HECKOJBKUX MCTOYHHKOB, TPAMOTHO HCIOJIB30BATh MOHATHIHBIN ammapat

OHOI0THHI




- OLICHUBATH JJOCTOBEPHOCTb, JISTHTUMHOCTE HH(OPMAINH, €€ COOTBETCTBHE
MIPAaBOBBIM M MOPAIbHO-3THYECKIM HOpPMaM;

- HCIIONB30BaTh CpEACTBA WH()OPMAIMOHHBIX W KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH B  PEIICHUH KOMMYHUKaTHBHBIX U
OpraHM3alMOHHBIX 3a7a4 C coOJIoAeHHeM TpeOOBaHUN HSProOHOMHMKH,
TEXHUKH O€30IIaCHOCTH, THTHMEHBI, PECYypcOCOEpEeKeHUs, TPABOBBIX U
STUYECKUX HOPM, HOPM MH(POPMAIIHOHHOW 0€3011aCHOCTH;

- BJAJeTh HABBIKAMH DPACHO3HABAHUS U  3alUTHI
nH(popManMOHHOI 6e30MaCHOCTH JIMYHOCTH

KOTHUTHUBHBIX,

nHpopMmanuy,

OK 04. DddekruBno
B3aMMOCHCTBOBATh u
paboTaTh B KOJUICKTHBE H
KOMaHJIe

- FOTOBHOCTH K CaAaMOPAa3BUTHUIO, CAMOCTOATECIIBHOCTU U CaMOOIIPEACICHUIO,

-OBNI3/ICHHE HaBbIKAMH  y4eOHO-HCCIIE/IOBATENILCKOM, TPOEKTHOH U
COLIMAILHOM JIeATEeIbHOCTH;

OsiiaieHne yHUBEPCAJIbHBIME KOMMYHHKATHBHBIMH e CTBUAMH:

0) coBMecTHas AeATEJbHOCTD:

- TOHMMaTh W  HUCIONB30BaTh MpPEUMYIIECTBA KOMAaHOHOM U
WHIUBHIYAIBHOH paboTHI;

- NPUHUMATh LENH COBMECTHOM JEATENIBHOCTH, OPraHU30BHIBATH U
KOOpJIUHUPOBaTh JACUCTBUS IO €€ JOCTUXKEHHUIO: COCTaBlATh IUIAH
NeUCTBUI, paclpenensiTs POy ¢ yYeTOM MHEHHUI y4aCTHHKOB 00CYXIaTh
Ppe3yJbTaThl COBMECTHOM pabOThI;

- KOOpDAMHHUPOBATH M BBHIIOJHATH paboTy B YCIOBHAX pealbHOTO,
BHUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYWIECTBIATH IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBIISITE TBOPYECTBO M BOOOPAKEHHE, OBITH MHUIIMATHBHBIM
Osni1aieHNe YHUBEPCAJIBLHBIMH PeryJIAITHBHBIMH JICHCTBUAMU:

I') IPpUHSITHE ce0s1 U IPYTHX JIKO/eii:

- TNpUHUMATb MOTHUBBI U apryMEHTHl JpyrHX JIIOAed Ipu aHanuse
pe3yibTaTOB AEATEIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHOK;

- pa3sBMUBAaThH CIIOCOOHOCTH NOHUMAThH MHUDP C TO3UIHHU APYTOro 4€JI0BEKaA

HpI/IO6p€TeHI/Ie OIIbITa MTPHUMCHCHHA OCHOBHBIX MCTOAOB HAYYHOI'O
IMO3HaHMsA, UCIIOJIb3YyCEMBIX B OHOJIOTHH: Ha6JIIOI(eHI/I$I 1 OIMHUCaHus KHBBIX
CHUCTEM, mponeccoB n HBHGHHﬁ; OpraHu3anuu u IIPOBCACHUA
OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABMIKCHUS T'HIIOTE3, BbIABJICHUA
3aBUCUMOCTH MCXKIY HCCIICAYCMbIMHU BCIIMYMHAMU, 00BSICHCHUS
IMMOJIYUYCHHBIX PE3YJIbTATOB U C’pOpMyJII/IpOBaHI/Iﬂ BBIBO/JIOB C UCITIOJIb30BAHUEM
HAYYHBIX HOH’ITHﬁ, TeOpI/Iﬁ " 3aKOHOB

OK 07. ConelicTBoBaThH
COXPaHEHHIO
OKpY>KaroIIel cpebl,
pecypcocOepexeHutIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUHN KIINMATa,
MIPHUHIUITEI OEPEKITUBOTO
IIPOU3BOJICTBA,

B 06;1aCTH K010 HY€CKOT0 BOCIIMTAHUSI:

- c(opMHPOBAaHHOCTH HKOJOTHYECKOW KYyJBTYPHI, IMOHHUMAHUE BIUSHUA
COIMATPHO-9KOHOMHYECKHUX TIPOIIECCOB HA COCTOSHWE TMPUPOIHON W
COLMAITBHOW Cpellbl, 0CO3HAHHE TJI00aJbHOrO XapakTepa 3KOJIOTMYeCKUX
npo0iem;

- [UITAHUPOBAHUE W OCYILIECTBICHHE ACHCTBHIl B OKpyXarouieil cpeae Ha
OCHOBE 3HAHHUS LIENIeH YCTOWYHMBOTIO Pa3BUTH YEIOBEUCCTRA;

c(OpPMUPOBAHHOCTh YMEHUSI TNPUMCHATH IOJYYCHHBIC 3HAHHSA IS
OOBSICHEHUS] OWOJOTMYCCKUX TIPOLIECCOB U SIBICHUWHA, ISl TMPHHATHS
MPAKTUYECKUX PCIICHHUI B MOBCEIHEBHOW XH3HH C IICNBIO0 O0OCCIICYCHUS
0C30IIaCHOCTH CBOCTO 3JI0POBBSI M 3J0POBBS OKPYKAIOIIUX JIFOCH,
coOuoieHusl 310poBOro 00pasa JKU3HHM, HOPM T'PaMOTHOTO IOBEACHHS B
OKpY)Kalollle  NPUPONHOW  Cpeie;  IOHUMAaHHWE  HEOOXOAMMOCTH




3¢ PeKTHBHO
JieiicTBOBaTh B
Ype3BbIUANHBIX
CUTYyaLusIX

AKTHUBHOE HETIPUATHE NENUCTBUM, IPUHOCALIUX Bpe OKPYIKAIOLIEH cpeae;

- YMEHHE TPOTHO3HPOBATh HEOIArONPHUSITHBIE SKOJOTHIECKUE MOCIEACTBHS
NIpeANPUHUMAEMBIX JEHCTBUH, IPENOTBPALLATD UX;

- pacIIMpEeHHe OIbITA ASITEIbHOCTH YKOJIOTHIECKOH HAIIPaBICHHOCTH;

- OBJAJEHHE HAaBBHIKAMHU Yy4eOHO-MCCIIEOBATECIbCKONH, NPOCKTHON U
COLIMAJIbHON JIEATEIbHOCTH

WCTIOJIb30BaHUS JTOCTHKEHUH COBPEMEHHOW OMOJOTHH W OMOTEXHOJIOTHHA
JUTSA PAllMOHATBHOTO IPUPOIOMOIH30BAHHUS




IlosicHuTeIbHAA 3alIHCKA
MeToaudeckiue pPEeKOMEHIAIMU JUIsl JTabOpaTOPHBIX pPabOT COCTaBICHBI HA OCHOBAaHUU pabodeii
IIpOrpaMMsbl 110 JUCHMILIMHE buonorus 1o npodeccuu cpenHero npodeccuoHanbHOro 00pa3oBaHus
BrimonHenue 00y4yaronMucs 1adopaTopHBIX padoT CIOCOOCTBYET:

e (dopmuposanmo OK 1; OK 2; OK 4; OK 7,

e (HOpMUPOBAHMIO NMPAKTHUYECKMX YMEHHH B COOTBETCTBUHM C TPEOOBAaHMSIMHM K YPOBHIO
MNOJATOTOBKH OOYYalOLINXCS, YCTAaHOBJICHHBIMH paboueil nporpammoit «buomnorus»
00o011eHne, cucTeMaTi3alysl, yriyojaeHue, 3aKkperaeHue Moy YeHHbIX 3HaHUH;

® COBEpILEHCTBOBAHUE YMEHMH NPUMEHSTH OJYUYCHHbIE 3HaHUS Ha IPAKTUKE, peaTU3aL1I0
€/IMHCTBA UHTEIJICKTYAIbHOW U MPAKTHYECKON JAeATeIbHOCTH.

IlenHocTh 1a00OpaTOpHOM PabOTHI COCTOMT B TOM, YTO OHA BOOPYXA€T CTYJEHTOB HE TOJBKO
HEOOXOJUMBIMU B JKM3HHM OWOJIOTMYECKMMHU 3HAHUSMH, HO W TIOJIE3HBIMH YMEHHSIMH M HaBBIKAMHU
CaMOCTOSITEJIbHOW ITOCTAaHOBKM SKCIIEPUMEHTa, (PUKCUPOBAaHHS M 00pabOTKH pe3ysbTaToB, HO U
CIIOCOOCTBYIOT Pa3BUTHIO MHTEpEca K OMOJIOTUYECKUM HCCIEeIOBAHUSAM, (POPMUPYET HABBIKH, YMEHHS
OMOJIOTMYECKOTO HCCIIC0OBAHU, 3aCTaBIIsET JOIMUECKU MBICIHUTD, JI€1aTh COMOCTABICHUS, BBIBOADI,
MO3BOJISIET Pa3BUBATh HAOJIIOAATENBHOCTh CTYACHTOB B HEMOCPEACTBEHHOW M TECHOH CBS3H C
IIpOIIeCCOM MBbIIIUIeHUs (paboTa 0 HAMEYEHHOMY IUIaHY, aHaJIU3 U HHTEepIpeTalus pe3yIbTaToB).

Odopmiienre pe3yabTaToB pabOTHl AUCHUIUIMHHPYET MBICIb CTYICHTA, MPHYYaeT ero K
TOYHOCTH BBINOJIHEHUS UCCIIEI0BATENbCKONW padOThl, 3aKpEIIsieT HABBIKU U YMEHHUS, MOJyYeHHbIE B
yaeOHOl aearenbHOCTU. IpakTukym siBiseTcst 3QQEeKTHBHBIM CPEACTBOM (OPMHPOBAHUS HE TOIBKO
MHTEJUIEKTyalIbHBIX CIIOCOOHOCTEH, HO M CHOCOOCTBYET Pa3BUTHIO IIO3HABATEIILHOW AaKTUBHOCTHU
CTYAICHTOB, YTO B CBOIO OYEpEIb SBISACTCS OJHUM M3 IOKa3aTesiel COIMaaIbHO-TIPOhECCHOHATBHON
MOOMJIBHOCTU CTYAEHTOB. B pe3yibTaTe BBINONHEHUS J1a0OpPAaTOPHBIX paboT, MperyCMOTPEHHBIX
IIPOrpaMMOil MO JAaHHON y4eOHOH NUCUUIUIMHE, IPOBOAUTCA TEKYIIWH KOHTPOJIb MHAMBHUAYAIbHbIX
o0pa3oBaTeNnbHbIX AOCTHXEHUH. [IpakTHKyM BKItOYaeT pazHooOpa3Hble J1aOOpaTOpHBIE PAaOOTHI MO
BCEM OCHOBHBIM Te€MaM Kypca OMOJIOTHH [T CpeHE-CIIeIIHaIbHBIX yUeOHBIX 3aBEICHUI.

Oolyuarouuiicsi 10/1KeH
3HATb!

e OCHOBHBIC TOJOXKEHHS OHOJOTHYECKMX TEOpPU M 3aKOHOMEPHOCTEH: KIETOYHOUW TEOpHUH,
SBOJIIOIIMOHHOIO  y4eHus, 3akoHbl [. Menzaens, 3aKOHOMEPHOCTEH W3MEHUYMBOCTH H
HaCJIEJICTBEHHOCTH;

e CTpoeHHE U PYHKIIMOHUPOBAHUE OMOIOTHUECKIX OOBEKTOB: KJIIETKH, CTPYKTYPhI BUJIa M SKOCUCTEM;

e OHOJIOTMYECKYIO TEPMUHOIIOTHUIO U CUMBOJIUKY;

yMeTh.!

e OOBACHSTH pOJIb OMOJIOTHH B (DOPMUPOBAHIHN HAYYHOTO MHUPOBO33PEHHUS; BKIIA]] OMOJIOTHIECKUX
Teopuii B (OPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpPA; BIHSHUE
MyTareHoOB Ha PACTECHHUS, )KUBOTHBIX U YEJIOBEKA; B3aUMOCBS3U 1 B3aUMOJICHCTBHE OPTraHU3MOB
U OKPY’KaoIIeH cpebl;

e pemarb DJJIEMEHTApHBIE OWOJIOTMYECKHE 3a/auyd; COCTaBIATh DJIIEMEHTAPHBIE CXEMBI
CKpPEIMBAHUS M CXEMBI IEPEHOCA BEIIECTB U MIEpeIayr JHEPTUH B IKOCHCTEMaX (LIeTH MUTaHU);
OTHMCBIBATh OCOOCHHOCTH BHIOB 10 MOP(OJIOTHIECKOMY KPUTEPHIO;

e BBIABIATH MPUCTIOCOOJICHUS OPTAaHU3MOB K Cpe/ie OOMTaHUS, ICTOYHUKHU U HATMYUE MYTareHOB
B OKpYXKaromel cpene (KOCBEHHO), AHTPOIMOTCHHBIE HM3MEHEHHUSI B DKOCHCTEMaxX CBOEH
MECTHOCTH;



e CpaBHMBATh OMOJOTHYECKHE OOBEKTHI: XMMHUYECKHI COCTAaB TeJ KUBOW M HEKUBOW MPHPOIHI,
3apOIbIIIeH YeIoBeKa U APYTUX KUBOTHBIX, IPUPOIHBIE IKOCUCTEMBI U arpO3KOCUCTEMBI CBOCH
MECTHOCTH; U JIeJIaTh BBIBOJIBI M 000O0IIEHHS HA OCHOBE CPAaBHEHUS M aHAJIN3A;

e AHAIM3HMPOBATH M OLICHUBATH PA3JIMYHBIC THIOTE3Bl O CYUIHOCTH, MPOMCXOXKICHUH XU3HH U
YeJI0BeKa, TI00aIbHbIe KOJIOTHYECKHE TPOOJIEMBI U MX PELICHUS, MOCIEACTBUS COOCTBEHHON
JIEATEIIbHOCTH B OKPYKAIOLIEH CPeEAE;

e U3y4yaTh U3MEHEHHMS B SKOCHCTEMaX Ha OMOJIOTMYECKUX MOJEIISX;

e HaXoAWUTh MHPOPMALUIO O OMOIOTUYECKHX O0BEKTaX B Pa3lIMYHBIX MCTOYHHMKAX (yuyeOHUKaXx,
CIIPaBOYHUKAX, HAYYHO-TIOMYJSPHBIX W3AAaHUSAX, KOMIIBIOTEPHBIX 0a3zaX, pecypcax CeTH
WHTEepHeT) 1 KPUTHUYECKH €€ OLEHUBATD;

Ilepeuennr nadopaTopHBIX padoT 1O OMOJIOTHM:

JlaGopaTopHas padora Ne 1. «/3yyeHne kaTamuTHYECKON aKTUBHOCTH ()EPMEHTOB (HA IpUMeEpe
aMmIIa3bl WIK KaTanaas3bl)y.

JlabopaTopHas padora Ne2 «/3yueHue CTpOSHUS KICTOK PACTEHUH, )KUBOTHBIX U OaKTepUi TIOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

JlaboparopHas pa6ora Ne 3. «HaOmronenue MuTo3a B KJII€TKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax».

JlaboparopHas paGora Ne 4. «3yueHue CTpoeHHs OJOBBIX KJIIETOK HA TOTOBBIX MUKPOTIpEnapaTaxy.
JlaGopaTopHas padora Ne 5. «/3yueHue pe3yabTraToB MOHOTUOPUTHOTO U TUTHOPUIHOTO
CKpEUIMBaHUs y AP030(HIIBI Ha TOTOBBIX MUKPOIIPETIapaTaxy.

JlabopaTtopHas padora Ne 6. «M3yyeHre MonupUKaIIMOHHON U3MEHYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO PsAJ1a U BApUALMOHHOW KPUBOW.

JlaGopaTopHas padora Ne 7. «AHanu3 MyTaIuil y 1po30(Hiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.
JlaGopaTopunas padora Ne 8. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.
JlabopaTopHas padora Ne 9. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBLHOTO
XapakTepay.

JlaGoparopHas padora Ne 10. «Mopdonoruueckue 0coOOCHHOCTH pacTeHUI U3 pa3HbIX MECT
OOUTaHU.

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

Kpurtepun onenkn 1a0opaTtopHbIX pador
Onenka «5» — paboTa BbINOJIHEHA B [TOJTHOM 00beMe U 0e3 3aMeuaHuil.

Onenka «4» — paboTa BbIIIOJHEHA MPABUIBLHO C yUYETOM 2-3 HECYIIECTBEHHBIX OLUIMOOK HCIPaBIEHHBIX
CaMOCTOSITENILHO MO TPeOOBAaHUIO MpenoJaBaTess.

Onenka «3» — paboTa BBINIOJIHEHA NPAaBUILHO HE MEHEe YeM Ha TMOJOBUHY WM JOIyIlIeHa
CYIIIECTBEHHAs OIINOKA.

Onenka «2» — pomymieHbl aABe (M Oosee) CymiecTBEHHbIE OIMMOKM B XOJ€ pabOThl, KOTOPHIC
oOyuJaroluecss He MOKET UCIIPABUTh Jake MO TPeOOBAHUIO MPEToAaBaTens Wik padoTa He BHINOIHEHA.



JlaGoparopHasi padora Ne 1. «M3yuyeHne KaTaJIMTHYECKON AKTUBHOCTH hepMeHTOB (Ha mpumMepe
aMMJIa3bl WM KaTaJaa3bl)».

Heuab: noka3zaTh KaTaqUTU4YeCKOe JeicTBHE OEIKOB — (EepMEHTOB, MOKa3aThb HX BBICOKYIO
CHEeU(PUIHOCTD, a TAKKE 3aBUCUMOCTb UX JIEHCTBUS OT YCIOBUI CpEebl.

OobopynoBanue u marepuaibl. llltatuB ¢ mpoOupkamMu, MEpHBIH HWIUHIAP OOBEMOM, IHIIETKH,
BOZsiHasi OaHsl WM TepMoOcCTaT, TepMOMeETp, 1 %—Hblil pacTBOp Kpaxmana, | %—HbIi pacTBOp MoJa B
nonuae kanus (pacrtsop Jlroromns).

Xox padoThI:

1. IlpuroroBieHue pacTBopa CIIOHBI, CoepKalero (epMeHT aMuiasy.

* TmiatenpHO NMPOIMOJIOUIUTE POT BOIOM.

» HaGepure 2—4 Mt CIFOHBI B MEPHBIN IIVIIHHIP.

* JIo6aBbTE B IMIMH]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 Karim pacTBOpa CIFOHBL.
4. TlepeMeraiiTe ¥ MOCTaBbTE Ha BOASIHYIO OaHIO HJIM B TepMocCTaT Ha 15 muH npu temmeparype 37°C.
5. B mpoGupke No2 mox nelcTBUEM CIIOHBI (B KOTOPOH COAEpXKHUTCS aMmuiaza) MPOH30MIeT
pacilerieHre Kpaxmania Ha oJIurocaxapubl (caxaposy, a OHa JI0 TITI0K03bI U (pykTo3bl). KauecTBeHHOI
peakiuel SBISETCS peakmust ¢ pacTBopoM Homa. Kpaxmam ¢ HWomoM Jgaer cuHe-(QHOIeTOBOE
OKpalllMBaHUE.

OTBeThTE HA BONPOCHI:

1. Kak BBl n1ymaere, kakue pe3yibTaThl OyJIyT MOJIyYEHBI, €CJIM B KXY U3 NMPOOHPOK Mocie
W3BJICYEHMS] U3 TEpMOCTaTa 100aBUTH 110 2 KaIljau Hoauaa Kamus?

2. Omnpenenute 3HaUeHUE (hepMEHTA CIIFOHBI aMIJIa3bl. Eciy B BOASIHON OaHe KUTISTUTH MPOOUPKH, KaK

U3MEHSATCA pe3yJIbTaThl uccienoBanus? [louemy?

Cnenaiite BLIBO/.



JlaGoparopHasi padora Ne2 «M3yyeHue CTPOCHUSA KJIETOK PACTEHM, ’KMBOTHbIX U OaKTepHid 1moja
MHKPOCKOINIOM HAa F'OTOBBIX MUKPONPENapaTax u uX ONnucaHue».

Heab: paccMOTpETh KIETKU PA3TUYHBIX OPTAHU3MOB U UX TKAHEH MO/ MUKPOCKOIOM (BCIIOMHUB MTPHU
3TOM OCHOBHBIE MPHEMBbI PabOThI C MHUKPOCKOIOM), BCIIOMHUTH OCHOBHBIE YacTH, BHUAUMBIC B

MHKPOCKOITI U CPaBHUTH CTPOCHUE KJICTOK PACTUTCIIBHBIX, FpI/I6HBIX H )XKUBOTHBIX OPTaHU3MOB.

OOopynoBanme: MHKPOCKOIBI, FOTOBbIE MMKpPOIpENapaTbl PacTUTENbHOM (KOXKMIIA YEIIyd JyKa),
KUBOTHOH (MUTENNaNIbHAsI TKaHb — KJIETKU CJIIM3UCTON POTOBOM 10JIOCTH), IPUOHOH (IpOXKKEBBIE HIIN

IJIECHEBbIE TPUOBI) KJIETOK, TAOIHIIBI O CTPOSHUU PACTUTENbHOM, )KUBOTHON U TPHOHOI KIIETOK.

Pabota ecTeCcTBEHHOHAYYHOTO HAIIPABICHHS MOXKET POBOIUTHCS HE HA TOTOBBIX MHUKpOIpenaparax,
a Ha IPUTOTOBJIEHHBIX, a Ui 3Toro: yamku [leTpu, mykoBuua, JabOpaTOpHbIE HOXKHU, MHUHLETHI,
IIUIETKH, CTEKJISTHHbIE Ma3eBble JIOKEUKH, BbIPALIIEHHAs KYJIbTypa IIECHEBOIO I'puba MeHULMILIA WIN

MyKoOpa.

Xox pabdoThI:

PaccmoTpuTe mox MHKPOCKONIOM MPUTOTOBJICHHBIE (TOTOBBIE) MHKpPOIIpPENapaThl PACTUTENbHBIX U
KUBOTHBIX KJIETOK.

3apucyiTe 1o OJHOW PACTUTENHHOM 1 )KUBOTHOU KiieTKe. [loamuImmmTe nx OCHOBHBIE YaCcTH, BUJITUMBIE B
MHKPOCKOIIL.

CpaBHUTE CTpOCHHE PACTUTEIHLHON, TPUOHOMN U )KUBOTHOM KJIeTOK. CpaBHEHHE MIPOBECTHU MIPH MOMOIIU
CPaBHUTEIHHOUN TaOIHUIIBL.

CrnenaiiTe BBIBOJ O CIIOKHOCTH UX cTpoeHusi. CrenaiiTe BEIBOJ, ONUPAsCh HA UMEIOIIHNECS Y BaC 3HAHUS,

B COOTBCTCTBHUHU C LICTIBIO pa6OTBI.

!'| BciomHuTe TpeOOBaHUS K COCTABJICHUIO CPABHUTEIBLHONU TaOIUIbI!

OTBeThTE HA BONPOCHI:

O 4eM CBUIETENBCTBYET CXOJCTBO KJIETOK pacTEeHUH, rpruOOB ¥ )KUBOTHBIX? [IpuBeanTe puMepsl.

O 4eM CBUJIETENBCTBYIOT Pa3iuyMs MEXY KIETKaMU MpPEACTaBUTENIeH Pa3IuyHbIX LIAPCTB MPUPOIbI?
[IpuBennTe mpuMepsl.

BpimummTe OCHOBHBIE MOJIOKEHHS KJIETOYHOW Teopuu. OTMEThTE, KaKO€ W3 TMOJOXKEHUU MOMXKHO

000CHOBATh MPOBEIEHHON PabOTOM.



JlaboparopHasi padora Ne 3. «Ha0J/oneHne MUTO3a B KJIeTKaX KOHYMKA KOpellKa JyKa Ha
TOTOBBIX MUKPOINpenaparax».
Hean:

- 06y11a101ua51 — HAY4YUTb NPUMCHATH IIOJYUYCHHBIC 3HAHWA IPHU CPABHCHHUU OCHOBHBIX CTaI[I/Iﬁ ACIICHUS
KJICTOK B MHUTO3€;

- pa3BUBaOIIas — CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB PAOOTHI ¢ MUKPOCKOIIOM;

- BOCIHTATENIbHAS — IPEJOCTABUTh BO3MOXKHOCTH TPOSBUTH CaMOCTOSATEIBHOCTh W AKTHBHOCTH B
BBITTOJIHEHUH 3aJIaHUH J1a00paTopHOi paboThl, aKKypaTHOCTh B O()OPMIIEHUH PE3yIbTATOB.
O0opynoBanne: MUKpPOCKOIBI, TOTOBbIE MHKpPOMpENapaTsl MPOAOIBHOTO Cpe3a MOJIOIOTO KOpeIIKa
JyKa.

Pe3zynomamet ypoka: ydaiiyecs onpeaensioT no n300pakeHUsIM Ha MUKPOCKOIIE ¥ PUCYHKaX y4eOHOTo
nocodust ¢a3zpl MUTO3A.

Xoxa paGoThI:

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

MUKpoOIIpernapare KIETKH, HaXOAAIIHUECSI B I/IHTCp(l)aSe (OHI/I HMCIOT XOpOoIIOo BHIAMWMBIC dAApa C

SJIPBILIKAMU; XPOMOCOMBI HE BU/IHBI)

2. Haiimute KieTKH, B KOTOPBIX BUIHBI HUTEBU/IHBIC XPOMOCOMBI, PACIIOIOKESHHBIE OECIIOPSIIOTHO.
C momorsio puc. 3.3 u3 yueObHoro nocodbus (c.98) onpenenure ¢da3bl 1eICHUS KICTOK.

3. HaiinuTe Ha mpenapare KJIETKH, Haxosiuecs B Metadase, anadase u tenodasze. CpaBHUTE KIETKH,
HaxoJsIMecs B MHTepdase, U MOJIOJbIC KICTKH, KOTOpPbIE HEIABHO BBIIUIM W3 JCIcHUsA. B dem

3aKJTIOYAETCS Pa3HUIIA MEXIY HUMH?

4. 3apucyiiTe KIETKH, HaXoAsIMecs B MHTepdas3e U pa3NIuuHbIX da3zax MUTO3a.



5. Cnenaiite BBIBOJI, UTO MPEICTABIISAET COOONH MUTO3.

BrBon:

JaiiTe KpaTKHe OTBETHI HA BONPOCHI.
a) MOHO M Ha OCHOBaHMHU M3YyYEHHOTO MpenapaTa yCTaHOBHUTH IOCJIEAOBATENLHOCT (a3 MUTO3a?
[Touemy?

0) Kakoe monoxxeHue KJIeTOUYHON TEOPUHU TTOATBEPKIAETCS Pe3yIbTaTaMu JIa0opaTopHOM padoTa?



JlabGoparopHnasi padora Ne 4. «3y4yeHune cTPOEHHS MOJOBBIX KJIETOK HA FOTOBBIX
MHUKPOINpenaparax»

Heanb: M3yuynTh U CPaBHUTH CTPOCHUE IOJOBBIX KJETOK: SHUIEKIECTKU U CHEPMATO30U]1a. BBIABUTH
OTJIMYUTEIbHBIE OCOOCHHOCTH CTPOCHHUS MOJIOBBIX KJIETOK. M3yuuTh Ha MUKpOIpenapaTax mpenaparax
MIPOLIECC JICTICHHUSI XPOMOCOM BO BpeMs (hOpMHUPOBAHUS MOJOBBIX KIETOK Yy PACTEHUH.

O0opynoBanue: yueOHUK, TAOIUILIBI, PUCYHKH.

Xon paboTsri:

3ananme 1. U3yunTe KpaTKue TeopeTHYeCKHe CBEIeHUs

[TonoBbIe KIIETKU (TaMeThl) )KUBOTHBIX — 3TO SIMIEKJIETKH U criepMaTo30uIbl. OHU OTJIMYAIOTCS CBOUMU

pa3mMepamu, CTPOCHUEM, (PYHKITUSAMH.
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puc.1 CtpoeHue criepmaTo3zona

Cnepmaro3oupl OTIMYAKOTCA OT SHIEKIETOK MEHBIIMMH pa3MEpaMU M IOJABMKHOCTBIO. B Hem
pa3auyaroT roJ0BKY(CONEPXKUT  AApO € HACIHEACTBEH.  uH(popMaiuei), meiky (Coaepx uT
LIEHTPHUOJIb), XBOCT (COAEPKUT MHUTOXOHAPUU, OOECTIeUUBAIONINE OJHEPTHer i JBIKeHHs).B
nepeaHen 4acTH roJI0OBKH HaXOAUTCS aKpocoMa (COAEPKUT KOMILIeKC ["0Ib/IKH, KOTOPBIH ydacTByeT B

pacTBOpEHUH 000IOUKH SHIEKIETKH).

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 SUIEeKICTKH TITHUIT



SineKyIeTKN pa3HbIX OPraHU3MOB OTIWYAIOTCS 0 pa3mepy (y Mbimu 60 MkM, y yenoBeka 200 MKM, y
CTpayca HECKOJIbKO CaHTUMETpoB). Ho y Bcex opraHM3MOB pa3mepbl SMIIEKIETOK Ha MHOTO OOJIbIIIE,
YeM pa3Mephl CiepMaTo30u10B. B nuromiazMe sifiiekaeTok MHOTO puO0OCOM, UMEIOTCSI MUTOXOH/IPUH,
a Takke OOJNbIIOEe KOJUYECTBO 3allacHbIX MHUTATEIbHBIX BeEHIECTB (3KENTOK). Sapo coaepkuT
HaCJIEICTBEHHYIO MH(popManuio. B oTinume T crepmaro3ouja, SHIEKIETKAa UMEET Psii 3alIUTHBIX
obosouek ( y NTHII 3TO CKOPJIYIOBas, IMOACKOpIyIoOBas, OeinouyHas oOoioukw). B oTimume ot
CIIepMaro3ouga SULEKIETKa HENOABMKHA. B sape SAHLEKIETKM M CHEepMaro30HMJa HaXOIUTCS
MIOJIOBUHHBIN (TramIOUIHbII) HAG0P XPOMOCOM, YTO ITO3BOJIAET MOCJIE OILIOI0TBOPEHUSI BOCCTAHOBUTD
XpOMOCOMHBIN HAbOp BHA.

3aganue 2 UcnoJb3ysi pUCYHKH, KPATKYIO TEOPHIO M MaTepHAaJl y4eOHUKA, 3aNI0JTHATE TA0IuLy:

Ipuznaku CnepmaTo3oujg SliinexkJjeTka

Crpoenne u popma

ITonBr>kHOCTH

3armac muTaTeIbHBIX BCIICCTB

Pazmep

YHCIECHHOCTD

Ha6op xpomocom

3apanue 3 3apucyiiTe MOJOBBIC KIETKH, OAMUIINTE YACTH KIETOK
3ananne 4 OTBeThTE Ha BONPOCHI:
[Touemy MOIOBBIE KJIETKH UMEIOT FaIuIONIHBIH HA00p XpOMOCOM B siipe?
Jli1st 9ero B stAIIEKIIETKE HYyKeH jKenToK? Kakyro poib BEIIIONHSET XBOCT Y CIIEpMaTo30m1a?

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

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



JlaGoparopHasi pa6ora Ne 5 «M3yueHue pe3yabTaToB MOHOTUOPUIHOTO U JTUTHOPHTHOTO
CKpEIIMBaHUA y IP030(UIIbl HA TOTOBBIX MHKPOIIPETIaparaxy.

Heab: [TozHakoMUTbCs C yIOOHBIM OOBEKTOM F'€HETUYECKOTO UCCIIE0OBAHUS — IIOJJOBOM MyXOU
Hpo3zodwna. U3yuuts e€ Guonoruto u Mophororndeckue npu3Haku. HayduThcs TOTOBUTH
MUTATENBHYIO Cpeay A MyX U uX JTU4nHOK. OCBOUTH MpaBUiia MOCTaHOBKU cKpermuBanuii Drosophila
melanogaster, U3y4uTh 3aKOHOMEPHOCTH MOHOTEHHOTO HACJICIOBAaHUS MTPU3HAKOB.

Sagaum:

1. OcBOUTH METOIMKY MIOCTAaHOBKU CKPEIIMBAHUM.

2. OcymiecTBUTh CKpemuBanue apo3odui quaui Normal u ebony.

3. IIpoBecTy CTaTUCTUYECKUI aHAJIN3 MOHOTEHHOIO HACJI€0BAHUS

MyTaluu ebony ¢ UCIOIH30BaHUEM METOA X2

OO0opynoBanme: CTaKaHYMKHU WK IIUPOKUE IPOOUPKHU AUAMETPOM 4 CM CO CBEKEIPUTOTOBIEHHON
CpeIoii; BaTHbIE TPOOKU; 3PP U MOPUIIKH; MOJIOYHO-0€10€ CTEKIIO; JIyIa; MUHIEThI; KUCTH.
crakaH4uk¥ ( Beicota — 10 cMm), GaHKHU C KPBIIIIKAMH, BaTHBIC TPOOKH, MUHIIET, JIyIa, CTEKJIIO,
nuTarenpHas cpefa ( arap-arap, M3ioM, KapTodenb, IpoxiKku). bruonornueckuit MaTepuan: TMHUU
Drosophila melanogaster Normal (cepoe Terno), ebony (depHoe Telo).

Teopernyeckuii MaTepual

PenenTt nuraTeibHOM cpeabl AJ1sl YePHOOPIOXUX AP030(Pua

Jpo3odun MOXKHO pa3BOAUTH Ha JIIOOOHM THHUIOWIEH M Opojsiieil opraHuke, HampuMmep, Ha OaHaHe,
s010Kax wiu rpymax. Ho nydinue pe3ynbTaThl MOTyYaroTCs Ha CIICUANbHBIX MUTATEIBHBIX Cpelax.

1) Usmenpunth 1/2 crakana nzroma B S0 MIT BOJIBI 10 KaIlIMIIEOOPA3HOTO COCTOSIHUS. 1 HCTIONB3YIO /st
storo uaMenpunteab Rondo 500 pupmer Tefal. On xopor Tem, 9TO TEHCTBUTEIBHO MOXKET U3METBYHUTh
M3I0M B BOJIE U MUMEET IPaJyHpOBAaHHYIO CTEKJISHHYIO yanly. MOXHO M3MENbUNUTh U3I0OM B CTYIIKE C
MIECTUKOM.

2) PacrBoputrs 1 wuwaiiHyto Jsoxky arapa (1,5 rpamma) B 100 M kunsmed  BOJBI.
3) Jo6aBuTH 1 CTOJIOBYIO JIOKKY caxapa " XOPOIICHBKO pa3menarh.
4) JloGaBuThH M3MENbYEHHBIT H3I0OM npu UHTEHCUBHOM MOMEIIMBAaHUU.

5) Hape3aTh NOJOBUHKY MOPKOBKM MEJIKMMH KyOuMKamMu U u3Menpuuth ¢ 50 M1 BOJBI [0

KalMIieoopa3Horo COCTOSIHHSL.
6) Jo6aBuTH U3MENIbUYEHHYIO MOPKOBKY npu WHTCHCUBHOM TTOMEITUBAHUH.
7) JloBectn Ha crabom OTHE bi (o) 3aKUIIaHUs.
8) [lepenuts MOJIYYEHHYIO KalluIy B qanry WU3MEIIbUNTEIIA.

9) Ho6aBuTth 1 cTooByt0 M0KKY (20 MJT) I0JIOYHOTO YKCYCa U XOPOIIIO TiepeMeniarh. S0109HbINH yKCyC
HYKEH ISl MPelOTBPALIEHUs] pOCTa IJIECHEBBIX I'puOOB. Ecam HeT s07104HOro ykcyca, TO MOXKHO
HCII0JIb30BATh OOBIYHBIN CTOJIOBBIN YKCYC.
10) Pa3nuTh B 4yMCTYIO MOCYAY TONIIMHON NPUMEPHO 1-2 ¢M U JaTh Cpelie 3acThITh.

[TonydyeHHyt0 TakuM 00pa3oM MUTATENBbHYIO CPELy MOKHO XpaHUTh B XOJIOAWIbHUKE Npu +4°C
OKOJIO Mecslla M HCIONb30BaTh MO Mepe HeoOXxoaumocTu. S pasnuBaio €€ B JABYXJIHMTPOBBIE

IIJIAaCTUKOBBIC GYTBIJ'IKI/I HU3-110JA NPOXJIAAUTCIIbHBIX HAIIUTKOB U 3aKPbIBAI0 UX CreUHaJIbHON IINIEHKOM



napaguiMom, KoTopas He Ja€T cpelie BhICHIXaTb BO BpeMs XpaHeHMs. MM MOXXHO HCIIOJIb30BaTh
M00yI0 IPYTYIO IUICHKY WK MOJUATHICHOBBIN makeT. [lepen 3amyckoM MyIIeK B HOBBIA CTaKaHYUK
Cpely Halo MOJACYIINTh, MHAYe MYIIKH MOTYT MPWIHIHYTh U MOTHOHYT. [[OBEpXHOCTH Cpelbl HAIO
MOCHINIATh CYXHUMH aKTUBHBIMU JAposkxkamu «Cad-JleBropy.

JlvunHku  apo3odui  MUTAIOTCS  JAPOXOKaMH, pa3palaThiBas MUTATENBHYIO Cpeay 10
KammieoopasHoro coctosiHus. [loaromy Ha cpeny 0OBIYHO KIaAyT IUIOTHYIO OyMaXKKy, CKOMKaHHYIO
WJIH CIIO’KEHHYIO TAPMOIIKON. DTU OyMaXKi MTOMOTAIOT B3POCIBIM MYIIIKaM HE MPUJIUITHYTh K Cpelie U
TakuM 00pa3oM MpeAOTBpAILAIOT UX rudesnb. Sl 00HapyKUJI, 4TO emI€ JIydlle MOTy4YaloTCsl Pe3yIbTaThl
C JIPEBECHOM WIEPCThIO — JUIMHHBIMM U TOHKUMH JIPEBECHBIMU CTpyXKKamH. B Hacrosimiee Bpems
HCTOJB3YI0 CH3allb — I'py00€ BOJIOKHO, MTOTy4aeMoe 13 araBbl. Jlydiie Bcero qpo30¢uiisl pa3BUBalOTCS
ripu +25°C 1 BBICOKOH BIIQXXHOCTH. J{J1s1 TO1/IepsKkaHus BIAYKHOCTH 5 UCIIOJIB3YIO CIICIIHATBHYIO KOPOOKY
W3 OpICTEKJa, B KOTOPOM CTOMT IUIOIIKA ¢ BOAOM. IIpy HU3KOW BIAXKHOCTM NUTATENbHAs cpeaa
BBICHIXAeT U JTUYUHKU TMOHYT. [lepen ckapmiinBaHHeM MYIIEK MOKHO ITOMECTUTh B XOJOAMJIBHUK Ha

+4°C Ha 15-20 MUHYT — 3TO yOaBJIsET UM IPBITH.

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

Xoa paGoThI:

1. ITpoBeaute HaproTH3anuio MyX (CMOTpHU TEOPHIO)

2. zyuure u onuimte Mophoioruro JuHui 1po3oduisl Normal u ebony (pucyHok 1
3. [IpoBeauTe MOCTAaHOBKY CKpPEIIMBAHMS: 2-3 BUPTUHBIE CAMKH JTHHUU

black momecTuTh B cTakaH4mK co cpenoit ¢ 3-5 camiamu suaud Normal. [Iis
o0paTHOTO CKpeniuBaHus 2-3 BUpruHHble camku Normal momectute B
CTaKaH4HK co cpefoii ¢ 3-5 camuamu black. [Ipobupku moamurmre
(mpsimoe/oOpatHoe ckpenBanue, DO, nata). JlaHHble 3aHecuTe B Balll
abopaTOPHBIN KypHaJ.

4. CocTaBbTe CXeMy CKPEUIMBAHUS U ONPEICITUTE 0KUIAEMOe

paciiernieHie no (PeHOTUIy ¥ TeHOTHUITY Y THOPU/IOB IEPBOTO U BTOPOTO
MTOKOJICHUS!, YUYUTHIBAsl PEIIECCUBHBIN XapakTep MyTalluu ebony.

ChopmynupyiiTe HyJIeBYIO THIIOTE3Y O XapaKTepe Hacjael10BaHus JaHHON



MYTalHH.

Cxema MOHOTHOPHIHOTO CKPEIIUBAHHS

Cepoe Teio uepHoe Tello

PQO0Ox Jbb

!

F1 cepoe teno b [

F2 3 cepoe Teno : 1 uepnoe teno 10101 2 b1 1bb

5. Uepes 10-12 cyTok mocine mocTaHOBKU CKPEITMBAHUS, KOTJa B
CTaKaH4YMKE HAYHETCs] MacCoBOE€ BbUTyIUIeHHE MyX F1, UX ciiefyer yCchlnuTh U
MPOaHATH3UPOBATH ()EHOTHUITHI THOPUIOB IEPBOTO IMMOKOJICHUS MIPSMOTO U
00paTHOTO CKPEIIMBAHUN OTHOCUTEIILHO IIBETA TEJIA U TOJICYMTANTE TOUHOE
YHCIIO TOTOMKOB. Pe3ynbpTaThl 3aHecuTe B TaOIUILY

Ta6J'II/H_[a 1 PCSYJ'IBTaTBI FI/I6pI/I,Z[OJ'IOFI/I‘ICCKOFO aHaJIi3a IIpHU CKpCIINBAHUN

DeHOTUIBI rubpunoB | [Ipsmoe ckpemyBanue OOpaTHoe cKpelBaHue
naposzopun smumi black wu | @black x SNormal Q@ Normal x & black
Normal

I'ubpuns F1:

I'ubpuasr F2:

6. Cpenu rubpunoB F1 orbepure 2-3 sxeHckre 0cOOU U 5-6 MyKCKUX U

MIOMECTUTD UX B YUCThIE MPOOUPKHU C MUTATENBHOM cpeaoi s noiayuenus F2. [loanummre npoOupku.
7. Yepe3 10-12 nHeil B cTakaHUMKax HaAuYHETCS MaccoBoe BbuTymuieHue Myx F2. VIx cienyer ychinuTh u
aHaJIM3UPOBaTh Ha MaTOBO-0esoM ctekie. [Ipoananusupyiite GeHOTHIIBI THOPUIOB BTOPOTO NOKOJIEHUS
OTHOCHUTEJIbHO 11BeTa Tena. CorylacHO 3aKOHY pacliervieHns Menaens y /4 TuOpuoB BTOPOro
MIOKOJIEHUS, KaK OT MpPsIMOro, TaK U OT OOpaTHOrO CKPEIMBAHUSA APO30(UII, NOJIKHA MPOSIBUTHCA
perieccuBHasi MyTalusl — Y4epHOE TEJO.

8. Ilonb3ysicb METOJOM COOTBETCTBHA (}2) ONMPEAETUTE TEOPETHUYECKH OKUAAEMYIO BEIMUMHY IS
KaX/10T0 (DEHOTUIIMUYECKOTo Kjacca pacUICNJIeHHs BO BTOPOM IIOKOJEHMM: CyMMAapHOE 3HAaYeHHE
MTOTOMKOB pa3eIuTh Ha CYMMapHOE YHCJIO BO3MOKHBIX T€HOTUITMYECKHX KIaccoB (4 kiacca s
MOHOTHOPUAHOTO  CKPEIIMBAaHUS) M YMHOXHUTb MOJYYUBIIYIOCA BEIMYMHY JUISI  KaKJOTO
(eHOTUMHMYECKOTO Kacca B COOTBETCTBHH C IpenoiaraeMoit ¢popmysoi pacmeruieHus (3:1 B 1aHHOM
ciy4ae).

9. Pemute ofHy 3a/1auy U3 NpeIJIOAKHEHHOTO TIEPEUHSI.

KoHTpoJbHBbIi onipoc

1. I[aTL ONpCACIICHUC TOHATUIO I'CH, aJUJIC]Ib.



2.JlaTe omnpeneneHre MOHATHIO IOMUHAHTHBIN T€H, PEIIECCCUBHBIN TCH
3. Jlatb onpeereHrne NOHIATUIO TeHOTHUIT, (PEHOTHUIT
4.]JlaTb onpesiesieHre MOHSATHIO TOMO3UTOTHASI 0COOb M MPABUIIO 3aIIUCH €r0 FTeHOTHIA
5. latb onpenenenue noHATUIo ['eTepo3urotHas ocoOb U MPABUIIO 3aMKCH €r0 TeHOTUIIa
6. JlaTb onpeneneHrne NOHATHIO MOHOTHOPUIHOE CKpEIllBaHNe
7. aTh onpeeneHue NOHITHIO JUTHOPUIHOE CKPEIIMBaHUE
8. CpopmynupoBats niepBbiit 3akoH [.Menaens.
9. CpopmynupoBaTh IPaBUIIO 3aMKUCH FraMeT U (JOPMYJIbI TEHOTUIIOB POJUTENEH 1 THOPUIIOB.
10. ChopmynupoBaTs Bropoii 3akon [.Mennens. /aTh onpesenenne NOHATHIO pacleIIeHHe IPU3HaKa.
KommuiekT 3ana4 no teMe «I'eHeTHUYeCKUil aHATU3 MOHOTHOPHUIHOTO CKPEIIMBAHUS»
1. V myxu npo30(huiasl moocKoBUIHbIC 11a3a (Bar) JOMUHUPYIOT HaJl HOPMAJIbHBIM PACIIONIOKEHUEM
¢acetok. CKpemrBalOTCsT TOMO3UIOTHAsE po30(duia ¢ HOPMAIbHBIMH TJIa3aMH C T€TePO3UTOTHOU
MyXO#l C TOJIOCKOBUIHBIMH Tna3aMu. Kakoii reHoTun u GeHOTUn OyJeT UMETh MOTOMCTBO OT 3TOTO
CKpEIIMBAHUS U B KAKOM COOTHOIICHUU?
2. [Ipu ckpermmBaHUE HOPMATBHBIX MyX MKy COO0H B MOTOMCTBE 25 % MyX OKa3aJuCh OCCKPBUTBIMH
(myTamus apterous). Ux ckpecTuiiu ¢ HOpMaIbHBIMU MyXaMu U noryduin 41 ocodb 6e3 KpblibeB U 43
0co0M ¢ HOpMaTbHBIMU KPbUIbsIMU. OnpeieIuTe TeHOTUIIBI CKPEIIUBaeMbIX ()OPM U IIOTOMCTBA.
3. [Ipu ckpemuBanuu qpo30PuII ¢ CepbIM TEIOM TOJTydeHo nmokojaeHue F1: 7 ceppix Myx u 2 ¢ TeMHOU
nosocko Ha Tpyau (mytamus band). Kak Hacmemyercst JaHHBIM NpU3HAK UM KAKOBBI TE€HOTHUIIBI
poaurenen?
4. Ilpu ckpeuMBaHUU CEPBIX MYX U MyX C TEMHOW MOJOCKOW Ha rpyau (myrarus band) momydeHo
notoMcTBO: 50 ceprix Myx 1 50 Myx ¢ myTtanueit band. KakoBbl reHOTHIIBI poauTENeii?
5. YV npo3odunsl cepas okpacka Tena noMuHupyetr Haja udepHoil (black). Kakum cremyer oxumarhb
nokonenue F1 ot ckpemuBanuii: +/+ u +/b, +/+ u bb, +/b u bb? 6
I[MPUJIOXEHME 1
AJITOPUTM pellieHUsi TeHeTHYEeCKUX 3a1a4

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

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

e 3anuchk GEHOTHUIIOB M CXEMbI CKPEIIMBAaHUS (CIIOBAaMHM ISl HATJISITHOCTH).

e OrmnpezeneHue reHOTUIIOB B COOTBETCTBUH C YCIOBUSAMU. 3allMCh 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 pemetku [leHHera.

e AHanu3 pemeTKH COTJacHO MOCTAaBIEHHBIM BOIIPOCAM.

o Kparkas 3anuce oTBera.



IIpaBu/ia npu penieHuM reHeTHYECKUX 3a/1a4

o [IIpaBujo nepsoe .

Ecmu IIpH CKPEIIUBAHNHU ABYX (beHOTI/IHI/I‘ICCKI/I OJHMHAaKOBBIX 0co0eli B X MOTOMCTBE Ha6moz[aeTc;1
PpacICIICHUEC ITPU3HAKOB, TO 3THU ocobu reTCpO3UTOTHHI.

o IIpaBuJio BTOpPOE

Ecnu B pe3ynbpraTe ckpeuBaHusi 0co0ei, OTan4aromuxcst peHOTUINYECKH 110 OJJHOU mape
MIPU3HAKOB, MOJIY4aeTCs IOTOMCTBO, Y KOTOPOTO HAOII0AAETCs pacleIsIeHHe 10 3TOH )Ke mape
MIPU3HAKOB, TO OJIHA U3 POAUTEIHCKUX 0cOOEH reTepO3uroTHa, a Apyrasi — TOMO3UIOTHA IO
PELIECCUBHOMY NPU3HAKY.

. IIpaBuJjio TpeTne

Ecnu nipu ckpenyBanny peHOTUTMYECKH OAMHAKOBBIX 0CO0€il (110 0HOM mape MPU3HAKOB) B IIEPBOM
MOKOJICHUW THOPUIOB IPOUCXOIHUT PACHICTIIICHUE TIPU3HAKOB HA TPU (PEHOTHITUYECKHE TPYTIIIHI B
oTHOWEHUAX 1:2:1 , TO 3TO CBUAETENBCTBYET O HEMOJIHOM JOMUHUPOBAHUU U O TOM, YTO
POIUTENbCKUE OCOOU T€TEPO3UTOTHBI.

. IIpaBuJjio yerBeproe

Ecmu ipu ckpenuBanuy 1ByX (DEHOTUIMYECKH OJMHAKOBBIX 0COOCH B ITOTOMCTBE MTPOUCXOIUT
paciuerieHre Npu3HakoB B cooTHomeHnu 9:3:3:1, To ucxoaHbIe 0COOU ObUTH JUT€TEPO3UTOTHBI.

. IIpaBuJio nstoe

Ecnu npu ckpemBanynu 1ByX (PEHOTUTTUYECKU OJMHAKOBBIX 0CO0€H B IOTOMCTBE TPOUCXOIUT
pacuieruieHre MpU3HakoB B cooTHoEeHnu 9:3:4 , 9:6:1, 9:7 , 12:3:1, To 3T0 CBUAETENBCTBYET O
B3aMMOJICHCTBUH T€HOB, a paciierienne B oTHomenusx 12:3:1, 13:3 u 15:1 — 06 snucratnaeckom
B3aUMOJICICTBUM T€HOB.

—

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



Odopmiienne 3a1a4 10 reHeTHKE

HpI/I O(l)OpMJ'IeHI/II/I 3aJa4 HGO6XOI[I/IMO YMETH I10JIb30BAThCs CUMBOJIAMHU, IIPUHATBIMA B TCHETUKE, 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, KOAUPYIOIIKE PELIECCUBHBIC MMPU3HAKU

e AA, BB - renHorumnsl oco0eil, MOHOTOMO3UTOTHBIX 110 JOMHUHAHTHOMY ITPU3HAKY
e aa, bb — renoruner ocobeit, MOHOrOMO3UTOTHBIX MO PELIECCUBHOMY IIPU3HAKY
e Aa, Bb — reHOTHITBI T€TEPO3UTOTHBIX 0COOEH

e AaBb — reHOTHIIBI IUTETEPO3UTOT

e A a B,b —ramers.

e Ecnu peus uaer o M0A9X: JKEHIIUHA;, MY>KIMHA

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.

3anucoh yciaoBus 1 pelICeHUA 3a1a4

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

e & -aa

e Tenorum F1-?

o Peuienue:

e PPAa X Jaa

. KapHii roxy6oi

e TamernI A, a a,a

e F1 Aa(xapwii) aa(romy06oit)

e Aa(xapwuit) aa(rosry0oif)

o Pacmemnenue B cooTHomenuu 1:1;

e Ortser: 50% - rna3a romy6sie; 50% - riaza xkapue.



o s = = e e,

PeweTka lNeHHeTa

A Ya Aa Ya Aa
Kapue Kapue

A % Aa Y Aa
Kapue Kapue

Pemerka Ilennera

Vi Aa

Kapue
Ya Aa
Ya Aa
Kapue
Kapue
Ya 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.




IIpumepsbl pemienust 3aaau: 1. MoHOruOpuaHOe CKpelluBaHUE
Poaurtenbckne 0co0M pa3iMyarOTCA M0 OTHOMY MPHU3HAKY.
3amaua.

I'mankas okpacka apOy30B HacieIyeTcsl Kak peleCCHBHBIN npu3Hak. Kakoe moToMCTBO MOTYYHTCS OT
CKPEILMBAHUS JIBYX T'€TEPO3UTOTHBIX PACTEHUI C MOJIO0CATHIMHU IJI0JaMU?

Jano: Pemenue:

T10JT TIOJ

a — rmazgkas okpacka P: QAax JAa

A —monocaras okpackaGAaAa

P: QAax JAaFl: AA: Aa: Aa: aa
Haiitu: F1 -? mon o non riax
OrtBet : 75% - ¢ mosiocaToi OKpacKou;
25% - ¢ TmagKol OKpacKowu.

2. AHanu3upyrolee CKpeluuBaHue

CyTh aHAJIM3MPYIOLIEr0 CKPeMBAHMUS 3aKJIIOUAETCS B TOM, YTO ITPOBOJST CKpELIUBAaHUE 0CO0OH,
TEHOTHUI KOTOPOH CIIeyeT ONpeAeNuTh, C 0CO0SMHU, TOMO3UTOTHBIMU IO PELIECCHBHOMY T'eHY (aa).
Ecnu B pe3ynbpraTe CKpeluBaHus BCE MOTOMCTBO OKaXXETCS OJTHOPOAHBIM, TO 0COOb, FEHOTUI KOTOPOM
HEU3BECTEH, - TOMO3UT0Ta, €CITU MPOU30IIeT paclIerieHrne, TO OHa TeTePO3UToTa.

3anaua.

Y Myxu apo3o¢uiibl cepblii IBeT Tejla JOMHMHUPYeT HaJ YepHbIM. [Ipu ckpeluMBaHNHU cepbIX H
YEepPHBIX MYX B IOTOMCTBE ITOJIOBHMHA 0CO0CH MMeJIa Cepyl0 OKPacKy, MOJIOBHMHA — YEPHYIO.
Onpenenure reHOTUIIBI POAUTEILCKUX GopM.

Jano: Pemenne : ecnu 1po3oduiia MeeT YEPHYIO OKPACKY Tena, TO e€
A — cepblil IIBET T'€HOTHUII SBIISETCS TOMO3UTOTHBIM IO PEIECCUBY — aa (MHauYe OKpacka
OyzeT cepoii).

a — 4epHbId 1BeT 151 TOro 4T00B! OMpPEIeTUTh TEHOTHUIT APO30(HIIBI C CEPHIM M I[BETOM TelIa,
MIPOBEJIEM AHAIU3UPYIOLIEE CKPELIMBAHUE:

F 1 - cep x uep.

50% cep.: 50% uaep. P: QA? (cep) x Jaa (aep)

Haiitu: renotunel P-? G A ? a

Fl:Aa:aa

cep. 4ep.

Tak kak B MOTOMCTBE HAOJFOTaeTCS pacIIeIICHUE B COOTHOIICHHH 1:1,
CJIEIOBATENLHO TEHOTHUIT APO30(HIIBI C CEPHIM IIBETOM Tena ObLT Aa.

Ortset: reHotunsl poaureneil P — Aa, aa.



JlaGoparopnass padora Ne 6 «M3yyeHue MOAU(PUKANMOHHON HM3MEHUYMBOCTH, IOCTPOEHHE
BAPUAIMOHHOIO PSA/Ia M BAPUAIIMOHHOW KPUBOii»

Ilesb: moOKa3aTh CTaTHCTUYECKHE 3aKOHOMEPHOCTH MOAM(DUKAIMOHHONW M3MEHUMBOCTU Ha TpUMEpE
MCIOJIb30BaHUSI MATEMaTHYECKUX METO/IOB B OMOJIOTHH.

OobopynoBanme: K1yOHU KapTodes, TMHEHKa, TPOCTON KapaHalll.

Xox padorsI:

[locTpoenue BapuallMOHHOTO psfa U KPUBOW M3MEHUMBOCTH KOJIMUYECTBA MOYEK-IIA3KOB HA KIIyOHSX
KapTodes.

1. IToacunTaiiTe KOTMYECTBO MOYEK-TIIa3KOB Ha KIyOHsX kapTodesns (10).

2. Pacmionoxute MX B TOPSJKE HapacTaHUS BEIMYMHBI JAHHOTO IPH3HAKA, 0003HAYbTE HU(PpaMu
HanboJIee YacTo BCTPEUYAIOIIMECS BETMYUHBI IPU3HAKA TOIYYUTE BAPHUALIMOHHBIHN P

3. 3anuiuTe MOTyYeHHbIE TaHHBIE BAPUAIIMIOHHOTO Psiia B TAOIUILY:

NVPEM

I'me N — oO1miee 4nciio BapuaHT BapUAIIMOHHOTO PSIIa;

V — Bapuanra;

P —yacrora BcTpeuaeMoCTH BapHaHT;

E — 3Hak cymmupoBanus;

M — cpenHsis BeJIMYMHA TIPU3HAKA.

4. Iloctpoiite rpaduueckoe BbIpaKeHHE (BapHALlMOHHYIO KpPUBYIO) H3MEHUMBOCTH IpPHU3HAKA —
KOJIMYECTBO MOYEK-TIIA3KOB Ha KITYOHSIX KapTodes.

C aTo0li 1enso:

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

- 10 OCH OPJIMHAT OTJIOKUTE YHCIOBBIC 3HAYCHHSI, COOTBETCTBYIOIINE YACTOTE MOBTOPSIEMOCTH KaXKION
BapHaHTHI (KOJIMYECTBO MOYEK-TIIA3KOB Ha KIyOHSIX KapTodens) ;

- 110 TOPU3OHTAJIBLHOW OCH BOCCTAHOBUTE NMEPHEHAUKYISPHI 10 YPOBHS, COOTBETCTBYIOIIETO YacTOTE
MTOBTOPSIEMOCTH KaXKJI0H BapHUaHTHI,

- TOYKH TIEPECECUCHHsI IEPIICHIUKYIISIPOB C IMHUSMHU, COOTBETCTBYIOIIUMHU YaCTOTE BAPUAHT, COSAMHUTE
MPSIMBIMHU.

5. Onpenenute CpeaHIO BETWYMHY YKa3aHHOTO MPHU3HAKA - KOJUYECTBO TMOYCK-TIIA3KOB HA KITYOHSIX
KapTodesst, UCTIONB3YsI ISl ATOU 11eu hopMyITy:

M=E(VP)/N

6. IlpoBeanTte cpaBHeHHE IU(PPOBLIX JAHHBIX BapHUALMOHHOW KPUBOW M CAENAWTEe BBIBOJ O YacTOTE

BCTPEHACMOCTH IMOYCK-TTIa3KOB OMMPEACIICHHOI0 KOJIN4YCCTBA.



OTBeTbhTE HA BONPOCHI:

1. Kak Ha3bIBaeTCs OJIyUYEHHAsl BAMU JIUHUSA?

2. C KaKuM YHCIIOM TTOYEK-TIIa3KOB HAan0O0JIee YacTO BCTPEUAOTCS KITyOHH?

BriBozpbr:

1. lnvHa BapualMOHHOTO PAJla CBUAETEILCTBYET O ...

2. I'padpuaeckum BeIpaskeHUEM MOAM(PUKAITMOHHON H3MEHUYNBOCTH MPU3HAKA SBISETCS. ..

3. Ilpenensl BapHaiMOHHON M3MEHYMBOCTH MPU3HAKA OTPAHUYCHH. . .

OTBeTbI HA BONIPOCHI:

1. Kak Ha3bIBaeTcs nojyyeHHasi BAMU JIMHUA? (BapuallMOHHAs KpUBas MPU3HAKa — YKCIIa TOYEK-TIIa3KOB
Ha KI1yOHe KapToderns)

2. C KaKuM YHCIIOM MTOYEK-TIIA3KOB HanOoJIee YacTo BCTpeyaroTcs KiyOHu KapTodens?

BrpiBOALI:

1. JlnvHa BapuaIMOHHOTO psiZia CBUAETEILCTBYET O pa3HOOOpa3uu yCIOBUil Cpeibl — YeM pasHooOpa3Hee
YCIIOBUS CPEIIbI, TEM MUPE MOIU(DUKANMOHHAS H3MCHUNBOCTD.

2. I'padrueckuM BhIpaKCHHEM MOAM(PUKAITMOHHON W3MEHYMBOCTH TPU3HAKA SBJISCTCS BapHAI[MOHHAS
KpUBasl.

3. [lpenensl BapHallMOHHOW HM3MEHYMBOCTH TMPU3HAKA OTPAHUYEHBI T€HOTHUIIOM M IEPENaloTCs IO

HACJIE/ICTBY.



JlaboparopHas padora Ne 7 «AHaIu3 MyTaumii y Apo30¢QuiIbl HA TOTOBBIX MHUKPOIIpenaparax»

Heas: W3yunts MmytanTHble (opMbI JIpo3odwmi. HayuyuTbecs BBIACNATH W3MEHEHHS, BBI3BaHHBIC
MyTalUsIMH.
3ATAYM:

-00BSICHATP [TOYEMYy HMEHHO 3Ta MYIIIKA CYUTACTCS OJTHAM U3 JTYUIIUX O0BEKTOB Fr€HETHICCKUX
HCCJICTOBAHUM;

-HCIIOJIb3YS IOMOJHUTEIBHYIO IMTEPATYPY BBISICHUTH KaKO# BKJIaJl B pa3BUTHE FCHETHKH BHECIIH
WCCIICTIOBAHMS IPO30(DHITBL.

OOGopynoBaHne U MATepPHAJIbI: PUCYHKU Pa3HBIX GOpM J1po30dui

Teoperuyeckunii MmaTepual

Eciu 6bI cymecTBOBaI TepO 'EHETHKH, TO HAa HETO OBl MOMECTHIIN IPO30(HITy.

Myuika anuHoii 3 MmM. B npupoje nutaercs cokoM miooB. OTcioa ee OpITOBOE Ha3BaHHE — IJI0JJ0Bas
MYIIKA.

Myxu BBUIYIUISIOTCS Ha 3ape, KOIJIa BBIMAJAeT poca, OTYEr0 M BO3HUKIO TPEYecKoe Ha3BaHUE
HACeKOMOro — Jro0smIast pocy (,,Ipo30° — poca, Biara, ,,pmr* — a0 ) Jpo3oduia OTKIaabIBacT
no 300 swmu. 3a rox cMeHsieTcss 25 TMOKOJIGHUH MyX, a 4epe3 JBa roja mocjie Hayaia padoThl ¢
npo3o¢uioi reHeTHK HaOII0JaeT HACIeJOBaHHe TOTO WJIM MHOTO MPU3HAKa, CPAaBHUMOE C Tepenadeit
€ro y JIoJiei co BpeMEH PUMCKOI HUMITEpUH.

Xoa pa6oThl.

3aganue 1 M3yunre Teopetndeckuii Matepuain. PaccMoTpuTe pUCYHOK ¢ pa3HbIMU (pOpMaMHU 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 ——

MyTauuu oKpacku M (pOpMbI 17123 y IJIOA0BOI MYIIKH — JIPO30(PHJIbI:
1 — nukuil TN — TYCKIIO-KpacHBIE IJ1a3a; MyTaHTHBIE (POPMBI: 2 — pPO30BBIE TJ1a3a, 3 — Oenbie
rja3a, 4 — yMEHbUICHHbIE, KIJIOCKOBHIHBIE.

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



Pa3nooOpa3ue myrauuii 1po30¢uJibl

Ha3Banue myrauuu

bykBeHHOe 0003HAYEeHH e

BHeninee nposiBjieHue

Bar B ¥Y3kas dhopma rna3

Curly Cy 3arHyThle BBEPX KPbLIbs
Vestigial Vg 3a4aToYHbIC KPbUIbSI

Cut Ct Yceu€HHbIN Kpail KphUIbEB

3ananue 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

CneaaiiTte BLIBOIbI:

MyTanmu — 370 ............

Y paccMOTpPEeHHBIX AP030(HJ MYTAIMH 3ATPATHBAIOT 0COOCHHOCTH ...

[Ber Teaa ...

IIBeT KpbLIbEB... .




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

HeJIB: HU3YyUYUTb KPUTCPUN BUAA, KOHKPCTU3UPOBATHL 3HAHUA O BUJIC Ha OCHOBC U3YYCHHA ITPU3HAKOB
MOP(OJIOTHIECKOTO KPUTEPHSI.

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

Xoa padoTsl

3ananue 1. PaccmoTpuTe BhIIaHHbIE BAM PACTEHUS IBYX-TPEX BUA0OB 0HOT0 poaa. [loab3ysich
yueOHO# CIIPABOYHOM JTUTEPATYPOH WM CTIEIHATBHBIMH KAPTOYKAMU, 3aHECUTE B TAOTUILY
XapakTepHble MOp(doJiorHYecKue MPU3HAKH PACTEHH KasKI0Ir0 BUAA, 10 KOTOPbIM MOKHO
HAWTH 3TOT BU/ B IPUPoOJIeE.

Kunesep ayrosoi Knesep nossyunii

Trifolium pratense L.

3aganue 2 3anosHuTe TA0 MY (MCTOIB3YSl NPEATOKEHHbIE PUCYHKHU U IONOJTHUTETbHYIO
HH(pOpMaLHIO)
IHpusnax ons cpasnerus Buo Buo

1. Crebenn:
- IPSIMOCTOSIYMM, BHIOIIMICS, JIa3al0LIMH, OJI3Y UM

2. Tun KOPHEBO# CHCTEMBI: CTEPIKHEBAsI MM MOYKOBATas

3. Jlucr:

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

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

- IPOCTOM WJIU CIOXKHBI;

— JIMCTOPACIIOJIOKEeHNE (0YepeJHOE, CyIPOTHBHOE,
MyTOBYATOE)

4. 1IBeTOK MJIM COIBETHE




5. [Tnox:
— COYHBIH UITK CYXOH; OJTHO HJI MHOTOCEMSIHHBII; CIIOCO0
pacripocTpaHeHus; Ha3BaHue Tu1oaa (600, KopoOouka)

3ananue 3. Crenaiite BBIBOJ 0 MOP(OIOTUYECKOM CXOACTBE M PA3NIMUUSAX BUIOB OgHOTO poxa. Ilo
KakuM MOPQOJIOTUYECKUM TPU3HAKAM MOXHO OTJIMYUTH OJMH BH]I OT JPYroro?

3ananue 4. Jlomyctum, Bl 0OHAPYKUJIU MBIIITH B MbIlenoBKe. Kakoit kputepuid, Ha Balll B3I, MOKHO
WCIIOB30BaTh IS OMPEISICHUS MPUHAIICKHOCTH HAWJICHHOW OCOOM K TOMY WJIM MHOMY BHUIY B
YCIIOBUSIX CEIbCKOM MecTHOCTU? OTBET OOOCHYHTE.

Jlaitme omeemut na 6onpocw.

O 4éM CBUIETENBCTBYIOT YEePThI CXO/ACTBA U PA3IUYUS Pa3HBIX BHIOB OJTHOTO poja’?

MOo3KHO 1 Ha OCHOBaHUH TOJBKO MOP(OIOTHUECKOTO KPUTEPUS CYIUTh O BUIAOBOM MPUHAICKHOCTH
JAHHBIX pacTeHUMN?

CkpemuBatorcs au gaHHbie BUnbl? [louemy?

Cnenaiite BLIBO.

IIpusoxkenune
JomostHuTeIbHASE MH(POPMALIUA

Kiaesep MOJI3YYMH — MHOT'OJIETHEE TPaBAHHUCTOC PAaCTCHHUC. KOpHeBaﬂ CUCTCMa CTCPIKHEBAA,

BeTBsmascs. Cre0enpb MoI3yUnid, CTETIONUNCS, YKOPEHSIOMUNCS B y3JIaX, BETBUCTBIN, TOJBIN, 4aCcTO
noyibld.  JIMCThs IMTUHHOUYEpENYaThlie, TPEXpa3AelbHbIe, WX JUCTOUYKH IIUPOKOSHIIEBUIHbIE, Ha
Bepxylike BbleMuaThie. Uepemku Bocxogsamue, 10 30 cm jgimuHOW. ConBeTus royioBKU Na3ylIHbIe,
MOYTH IIAPOBUIHBIE, PBIXJIBIE, 10 2 CM B MONlepeuHrKe. BeHunKk Oenblil uiIu pO30BaThIid, IO OTI[BETAHUH
OyperoT; IBETKHU clierka apoMartHbie. B 1Berke 10 THIUMHOK, NIEBSITh M3 HUX CPOCIHIMECS HUTSMU B
TpyOOuKy, omHa — cBoOoaHas. IIeimbiieBbie 3€pHa kénroro 1mBera. [Lmog — 600 MpoIOITOBATHIM,
MIJIOCKUM, COAEPKUT OT TPEX O UYETHIPEX MOYKOBUIHBIX WIIA CEPALIEBUIHBIX CEMSH CEPO-KENTOr0 WU
opanykeBoro 1Bera. Hauano co3peBanus ceMsiH — HIOHb — HI0Jb. Pa3MHOXKaeTcs Kak ceMEeHaMH, Tak

" BEr€TaTUBHO. HponspaCTaeT Ha 3aJIUBHBIX JIyTax.

KieBep Jyropoi — ABYJICTHEC, HO YalllC MHOT'OJICTHECC TPABAHUCTOC PACTCHUEC, JOCTUTACT B BBICOTY

15—55 cm. BetBucthie ctebnu npunogHuMaromuecs. JIMcTes Tpoidarble, ¢ IMUPOKOSUIIEBUTHBIMU
MEJTKO3yO4YaThIMHU JTOJISIMH, INCTOYKHM MO KpasiM IeJbHBIE, C HEXKHBIMH PECHHYKAMHU TIO KpasM.
ConBeTwHs TOJIOBKHU PBIXJIbIE, MIAPOBHIHBIC, CHIAT YaCTO TMOMAPHO M HEPEIKO TMPUKPBITHI JABYMS
BEPXHUMHU JUCTHhsIMHU. BeHUMK KpacHBIN, n3peaKa Oenblii WM HEOTHOIBETHHIN; Yallleuka C JIeCATHIO
xwikamu. [lmoq — siflieBUIHBIA, OTHOCEMSIHHBIN 000; CEeMEHa TO OKpYTJIble, TO YIJOBaThle, TO

KEITOBaTO-KpacHble, TO (guosnerossle. [[BeTéT B ntoHe — ceHtadpe. [1noas! co3peBaroT B aBrycre —



okTsi0pe. Pa3mHOXaeTcsi kak cemMeHamH, Tak U BereraTuBHO. IIpomspacraer B CyXOAOJBHBIX U
IIOMMEHHBIX JIyraX, OIyIIKH U IOJISIHBI JIECOB, CPEAU KYCTaPHUKOB.
JononHuTebHass HH(OPMaLHS

1. KieBep moJi3yumii — MHOTOJIETHES TPaBAHHUCTOC PACTCHUEC. KOpHeBaﬂ CUCTEMA CTCPIKHEBAs,

BerBsmascsa. Cre0enb MONI3YUnid, CTETIONTUICS, YKOPESHSIONTUICS B y371aX, BETBUCTBIM, T'OJIBIN, 4acTO
nojelil. Jlucrtes InMHHOYEpelmIdaThle, TPEXpA3JEibHbIE, WX JMCTOYKH I[IHPOKOAMIIEBUIHBIE, Ha
BepXyIlKe Belemuarbie. Yepemku Bocxosiiue, 10 30 cM qinuHoi. ColBeTrs roJIoBKY Ma3yIIHbIE, TOYTH
IIApOBHJIHBIC, PBIXJIBIC, O 2 CM B TONEpeYHHKe. BeHunk Oenblii WM po30BaThiii, 10 OTIBETAHUH
OyperoT; IBETKH clierka apoMartHble. B 1Betke 10 THIYMHOK, NIEBSITh M3 HUX CPOCIIMECS HUTSAMU B
TpyOOuKy, ogHa — cBoOoaHas. [IbutbnieBbie 3€pHA *Enroro mBera. [1mogq — 600 MPOIOITOBATHIM,
TIJIOCKUHM, COEPKUT OT TPEX J0 YETHIPEX MOUYKOBUIHBIX WU CEPALICBUIHBIX CEMSH CEPO-KENTOTO WU
opamkeBoro 1Beta. Hayano co3peBaHust ceMsH — HUIOHb — HIOJIb. Pa3MHOKaeTCs Kak cCeMEeHaMU, TaK U
BeretatuBHO. [Ipon3pacraer Ha 3aJIMBHBIX JTyrax.

2. KiieBep 1yroBoii — JByJIeTHEE, HO Yallle MHOI'OJIETHEE TPABIHUCTOE PACTEHUE, JIOCTUTAET B BBICOTY

15—55 cm. BerBucteie cTebnu npunoanuMaronuecs. JIMCTbs TpoiuaTsle, ¢ MIMPOKOSHIIEBUAHBIMU
MEJIKO3yOUaThIMM JIOJSIMM, JIMCTOYKM I10 KpasiM LEJbHbIE, C HEXHBIMM PECHHYKAMH I10 KpasM.
ConBeTusi roJOBKM PBIXJIBIE, LIAPOBUIHBIC, CUASAT YacTO IOMAPHO M HEPEOKO IPHUKPBITHI JBYMS
BEPXHUMH JINCThsIMA. BEHUYHMK KpacHBI, u3peaka Oeblii WM HEOJHOUBETHBIN; YalledKa C JECATHIO
xuiakamu. [lmox — sieBUIHBINA, OHOCEMSHHBIH 000; CeMEHa TO OKpYTJbie, TO YTIJOBaThie, TO
KENTOBaTO-KpacHble, TO (puosieToBble. LIBeTET B ntoHe — ceHtsaope. [1noapl co3peBaroT B aBrycre —
okTs0pe. Pa3MHOXaeTcs Kak ceMeHaMHu, Tak M BereraTMBHO. [Ipou3pacTaeT B CyXOAOJIBHBIX U

TMOMMEHHBIX Jyrax, OIylmKH1 A MOJIAHBI JIECOB, CPEAN KYCTAPHUKOB.

Buas! pona

IIpu3Haku OpraHos Kiesep sryrosoii KiieBep nonsyuunit KiieBep ropHsilii
Crebenb:
- BUI CTEOIA [psimocrostumid,
- ONMYILIEHHOCTh omym€HHbIH, muHa 20-60
- pedpucToCcTh cM
- BBICOTA [TpsiMocTOSsIUMM, IMHA OT  |YKOPOYEHHBIH cTedenn (omyIIeHne MPUKATO K

15-50 cm HOHK 1-4 cM cTebI110)

JIuctes: CroXHbIe TaHIIETHBIE

- IPOCTBIE (CIOXKHBIC)

- HAJIMYHUe YepernKa

- popma

- pacIoJoKeHUe Ha cTebie

CI10KHBIE DIUTHIITHYECKHAE
ITHCTBS C YCPEIIKOM;
CYNPOTHBHOE
ITHCTOPACIIOIOKEHUE

C10oHBIE
IIMPOKOSHAIICBHU/IHBIC JIUCThSI
C YEPEIIKOM; CYITPOTHBHOE
ITHCTOPACTIOJIOKECHUE

ITICTBS C 0YE€Hb KOPOTKUM
HYEepeIIKOM (JTUCThSI HIKHEH
HgacTH Ha YEPelIkax);
CYNIPOTHBHOE
UTCTOPACTIOJIOKEHHUE

L{BeTOK:

- OKOJIOLIBETHUK

- OKpacka U 4ucio
NenecTKoB

- YHCJIO JIUCTUKOB YallleuKu
- YHCJIO THIYMHOK

- YHCJIO IECTHKOB

JIBOMHOM OKOJIOIBETHUK;
BEHYMK KPacHOTO I1BeTa; 9
CPOCIINXCSI THIMUHOK U |
cBOOOIHas; | mmecTHk; 5
CPOCILNXCS JINCTHKOB
Janeyku

J{BOWMHOI OKOJIOIIBETHUK;
BEHUMK O€JIOT0 MU
[po30BaToro 1BeTa; 9
CPOCIINXCSI THIMUHOK U |
cBoOOHAs; | MmecTHK; 5
CPOCIINXCS TUCTUKOB

JamcyKn

JIBOWTHOM OKOJIOIIBETHUK;
BEHYUK Oeyoro 1seTa; 9
CPOCIITNXCST TBIMUHOK 1 |
cBoOoHas; | mecTuk; 5
CPOCIITUXCS TUCTUKOB
EENIGCEINS




CorBeTre Ui OAUHOYHO

ACTIOJI0’KEHHBIE 1IBETKU Co1Berue: roJloBKa Co1Berue: rojloBKa ComBerue: rojloBKa
ITnon:
- TUI OKOJIOTIJIOAHUKA Cyxoit HeBckpbIBatomuiicss [Cyxoi HEBCKpBIBAIOLIUHCA
- OJIHOCEMSHHBIW UJIU MHOTOCEMSTHHBIH (3-4 MHOTOCEMSIHHBIHN (2
MHOT'OCEMSIHHBIH Cyx0il HeBCKPBIBAIOIIUICS (CEMEUKN) CEeMEUKN)
- Ha3BaHUe 0JTHOCEMSTHHBIN 000

600 600
B cepennHe TMCTOUYKOB €CTh

/Ipyrue nmpu3sHaKu CBETJIOC TSTHO

3anganmue 3. CaenaiiTe BbIBOA 0 MOP(OTOrHYECKOM CXO/CTBE M PA3JIMYMAX BH/I0B 0HOr0 poaa. Ilo
KAKHM MOP(0/10rHYecKUM NMPU3HAKAM MOKHO OTJIMYMTH OJMH BUJ OT Apyroro?

Buapl o0benuHAIOT B poAa MO KPUTEPUSM BHUJA, Y PACTEHUH, Kak IPAaBUIO, MOPQOJIOrHUECKUil
KpuTepuii OCHOBHOM. IloaTOMy MOHATHO, MOoYeMy MOJABIAIOLIAS YacThb IMPU3HAKOB HALIEro poja
OJIMHAKOBasi MKy BuaamMu. OJHAKO HEKOTOpBIE Pa3jIMyusi, TaKME€ KaK OKpacka LIBETKOB, (hopMa U
OKpacKa JIMCTHEB MO3BOJISIOT OTIUYUTH OJIMH BUJ OT IPYroro U pa3AeisiTh pa3Hble BUIbL.

3aganue 4. JlonycTum, Bbl 00HAPY:KUJIH MBI B MbIlIe10BKe. Kakoii kpuTepuii, Ha Bau B3I,
MO’KHO HCII0JIL30BATDH /ISl ONpeieeHUs] NPUHALJICKHOCTH HAWICHHOM 0CO0H K TOMY WJIM HHOMY
BH/Y B YCJIOBHSAX ceIbckoil MecTHOCTH? OTBeT 000CHYIJiTe.

B ycnoBusx cenbCKOi MECTHOCTH BEeILyIIUX KPUTEPHS 2: SKOJIOTUIECKHIA U MOP(OIOTUIECKHIA.
IKOJOTrNYeCKHII KPUTEPHIA:

Ecinn MBI %UBEM BOKPYT MJIM OKOJIO JIECA, TO 3TO HAM IOJCKAXET, YTO, BEPOSITHEE BCETO, K HAM B IOM
3a0exasa JiecHasi MbIllb. A eciau Obl MBI JKUJIM Ha OTKPBITOW MECTHOCTH, HAllpUMEP OKOJIO JIyra Win
KYCTapHUKOBBIX 3apOcCJiei, TO 3TO Oblia ObI [10JIEBAsE MBIILIb.

Mop¢oiornyeckuilt KpuTepuii:

JlomyCTHM, YTO MBI 1yMaeM MEXy JIECHOU M MOJEBOM MBIIIBIO, BAPYT )KUBEM MEXKY JIECOM U IIOJIEM,
TO TYT HaM MTOMOXET MOP(OJIOTUYECKUI KpUTEpUil BUa. XBOCT JIECHOW MBIIIK pazMepoM okoiso 50%
JUTHHBI €€ COOCTBEHHOTO TeJa, a Y 1mosieBoi okojio 70%, B CyMMe ¢ UX COOTBETCTBYIOIIMMH pa3MepamMu
1o 10 cm necHast u 1o 13 moneBast 3To0 OyZeT odeHb 3aMeTHO. Takke MojeBast MbIIIb UMEET SPKYIO

YCPHYHO IIOJIOCY BHOJIb CIIMHHOHM YacCTH Telia.



JlaboparopHasi padora Ne 9. «Onucanue nNpucrocoOJIeHHOCTH OpraHru3Ma U €€ OTHOCHTEIIBHOTO

Xapakrepay.
Heab padoThl: HAYYUTHCS BBISBIATH YEPTHI IPUCIIOCOOIICHHOCTH OPTraHU3MOB K Cpesie OOUTaHUs U

YCTaHABIIMBATh €€ OTHOCHTEIbHBIN XapakTep.
OO6opynoBanme: N300paKCHUS KUBOTHBIX U PACTEHUHN PA3IMIHBIX MECT OOUTAHUSI.
Xoa padoThI

1. U3yuure cxemy «IIprcrnoco0aeHHOCTs OPraHU3MOB K cpejie 00UTaHus», a TaKkxke naparpad mno
Teme. M3yunB TEKCT U M300paXKeHUsI 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 cpeay OOMTaHUS JKUBOTHOTO, IPEAJIOKEHHOTO BaM JUIs UCclieloBaHMs. BeisiBuTe
YepThl €ro NPUCIIOCOOTIEHHOCTH K cpejie 00MTaHUs. BbIIBUTE OTHOCUTENBHBIN XapaKTep
npucrnocobiaeHHoctu. [lonyuenHsle naHHble 3aHecuTe B Tabauily «IIprcnoco01eHHOCTh OPraHu3MOB K

cpene oOuTaHUs .

3. 3amumuTe BBIBOA. Ha OCHOBaHWY 3HAHUI O ABMKYIIMX CHJIAX dBOJIOIHUH , 00BICHUTE MEXaHU3M
BO3HUKHOBEHUS TIprcriocoOnennii. Caenaite BHIBOJ O BOSHUKHOBEHUH MPUCITIOCOOICHUH Yy
OpPTraHU3MOB M 00 MX OTHOCHTEIILHOM 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

Opranuszm Ne3. Jlsten. Opranusm Ne4. Kpor




Opranmsm Nel 1 Measenka Opranusm Nel2

IIpuioxenne

Kam6ana mopckas - Buj myueriassix pel0 cemeiictBa Kam6o1oBbie. Jta ppiba MOkeT 0OUTATh KaK B
MIPECHOM TaK M B COJICHOU BoJie.Y PBIOBI YIUIOIIEHHOE ¢ OOKOB TEJIO - 3TO MPHUCIIOCOOICHHE IS )KU3HU
Ha JHe Tiy0okux mopei. @opma Tena kaMOanbl crocoOCTBYeT OBICTPOMY TEpEeIBHKEHHIO. Pa3BuThIe
OpraHsbl JUIsd 3aXBaTa, yAep KaHus, yMEpPILIBIECHUS 100bYN (CUIIbHBIE 3yObl). Y pedHoll kamOasbl OueHb
CHJIbHBIE 3yOBl, ¥ O1arofapsi 3ToMy OHa MOXKET MUTAThCsl AKUBOTHBIMHU, UMEIOIIMMU TBEPAbII MaHIUPh.
B cnyyae HeoOxoquMocT Kam0ana MEHsIET OKPACKy M MOXKET IPHOOPECTH IBET IEeCKa UITH IPUIOHHOTO
uia M JlaXe IMOKPBITbCS IISITHBIIIKAMHU, CTAaHOBSCh MNMOXOKEeH Ha rainbkKy. HeOonbluas miomanb,
3aHUMaeMas )kabpaMu, IOTOMY 4YTO Majo KUCJIOpO/ia U pblda MOTOMY MaJIONOABHKHA.

Kak nmpaBuiio, ppiba «iexHuT Ha O0Ky» B IIECKE WM HJI€, BBIIbIXasi BOAY uepes3 xKaOpbl, pacioioKeHHbIE
Ha BepXHel cTopoHe Tena. YacTo Hcnoib3yeT CBOE YAUBUTEIbHOE CTPOCHUE 5Ka0p, YTOOBI CKPBITHCS OT
Bpara: HaOpaB BOJIbI M BBIITYCTUB €€ Yepe3 KaOepHYIO KPBIIIKY, PAaCTIONIOKEHHYIO CHU3Y, PbI0a MOKET
CTPEMUTENBHO OTTOJIKHYThCA OT JHA. O0a ria3a nomearTcs Ha OJJHOW, BEpXHEei, ctopoHe Tena. Takoe
CTPOEHHUE IJ1a3 MO03BOJISET PbIOEe BOBpEMS YBUJIETh BParos.

KpsikBa npencrasinser co0oii HanbOosee KpyNnHYy0 pa3HOBUHOCTb PEUHBIX YTOK, KOTOpasi OTHOCUTCS K
OTpsAly TyceoOpa3HbIX (WM TUTACTMHYATOKIIOBBIX). CUMTAETCS POJOHAYAIIBHHKOM BCEBO3MOXKHBIX
nopoa YTKa KpsSKBa HMEET JOBOJBHO COJUAHBIE rabapuThl, W JJIMHA Tejla HMX JOCTHraer 65
caHTUMETPOB. Pa3Max KpbUIbeB HaXoAUTCs B 1uamna3one ot 80 ¢M 10 OJJHOrO MeTpa, a Bec KoyebneTcs
B uHTepBaie oT 650 rpamm /10 noxyTopa KuitorpaMM. Cene3eHb KpSKBBI CUUTaeTCsl 001a1aTesIeM OHOTO
U3 CaMbIX KPacHBBIX OKpPAacoB CPEIH BCEX APYIMX IpeAcTaBUTeNeil OOJIBIIOro ceMelcTBa YTUHBIX, U
UMEET TOJIOBY M LIEH0 TEMHO-3EJIEHOIO IIBETa C «METAIIMYECKUM» OTIMBOM. I'pyas — KpacHOBaTo-
Oypasi, BOpOTHHUYOK — Oenblid. [ITHIhl 000MX MOJIOB TaK)Ke MMEIOT CBOCOOPA3HOE «3EpKaJIbIIe», KOTOPOe
HAXOJUTCSl HEMOCPEJCTBEHHO Ha Kpbule U OKaiimiieHo Oenoil nuHueil cHuzy. PakTudyecku Ha
IPOTSDKEHUM BCErO ToJa OHM MMEIOT KpacUBBII M «IpE3eHTAOENbHBIN» OONMK, TepsAs ero
UCKJIFOUUTENIbHO Ha BpPEeMs CE30HHOW JIMHBbKU. Jlambl NTHII OOBIKHOBEHHO OpPaHXXEBOIO LBETA, C

MEPENOHKAMU KPAacHOTO OTTEHKAa. J[OMMHUpYIOIIMH IBEeT, MpeoOiajaromuil B ONEpeHHH CaMOK —



KOpUYHEBBIN. B memnom, oHM 00s1a1a10T HAMHOTO 00Jie€ CKPOMHOM BHEITHOCTBIO M TabapuTaMu, 4emM
cesie3H. Cenurces OHa MPEUMYIECTBEHHO Ha PA3IMUHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJOEMAX
(cpenm 03ep, CTaBKOB, MPYIOB U PEK), MPUYEM HX Oepera IOJDKHBI OBITh T'yCTO YCESHBI 3apOCIsIMU
KaMmbllla, 0e3 KOTOpBhIX JaHHbIE MPEICTAaBUTEIN CEMEMCTBA YTUHBIX HE MBICIAT KOMQpOPTHOIO
CYILIECTBOBAHUSI.

Boubmoi necTpelil AsiTes1 UMEET LIENKNUE KOTTU Ha JIalax, KOTOPbIE TOMOTaloT JIETKO JAepXkKaThCsl Ha
CTBOJIE JepeBa WM Ha TOHKHX BETBSX. JKECTKHI XBOCT KJIMHOOOpa3HOM (GOpMBI MpEeAOTBpAIIaeT
CKOJIbKEHUE T10 CTBOJIY BHH3; OH B OOJIBbIIEH CTEINEHU MPUCIIOCOOJICH IS JJa3aHus 1O JIEPEBbSIM, YEM
U1 TI0J1eTOB. JITMHHBINA KPENKUI KIIIOB IOMOTAaeT MPOOUBATh KOPY AEPEBbEB U JieiaTh B HUX AyIUIa JJIs
THE3/I0BaHMsA, a TAKKe T0ObIBATh NMUILY. JJJTMHHBINA KPENKHUA KITIOB TOMOTaeT MPOOUBATh KOPY JePEBLEB
U JIeJ1aTh B HUX JIyTUIa J1JIs THE3/I0BaHUS, a TaKXke 100bIBaTh nuILy. Jl0J10T000pa3HbIi KIHOB IOCTOSTHHO
HUCTHUPAETCS, HO, K CYACThIO, exkeqHeBHO oTpacTtaeT Ha 0,1-0,3 MM./[JIMHHBIA, TOHKUN W JTUNKUN S3BIK
IIOMOTAET JI0CTAaBaTh HACEKOMBIX M3 CAMBIX TPYIHOAOCTYIIHBIX MECT. SI3BIK ASATJIa MOKET BHICOBBIBATHCS
Ha 12 cM, 4TO U NO3BOJISIET EMY J10CTaBaTh HACEKOMBIX. Taxke mpupojia 3aluTHIIa I4T1a OT COTPSICEHUs
u TpaBM.Cpeau BceX NTHUI[ OH BBLAEISAETCS OCOOBIM yJAapONPOYHBIM YEpPEroM, KOTOPBIA HAJIEKHO
o0eperaeT ero rojJOBHOM MO3I OT BO3MOKHBIX TpaBM.KocTH KiItOBa 4acTUYHO OTAENEHBI OT Yepera,
MIO3TOMY COTPSICEHHSI OT YJapOB MPUHUMAIOT Ha ce0sl HEe €ro KOCTH, a AJIACTUYHBIC MBIIIIIBI U CBSI3KU.
Cuna yapoB 4aCTUYHO KOMIIEHCUPYETCSI U HEOObIYaliHO KPETIKOM IIEEH.

¥ kpora ¢popma Tena BhITIHYTas1, IPOAOITrOBaThIe CHIIbHbBIE MIEPEIHHE Jalbl, KOTOPbIE TO3BOJISIOT EMY
IIOCTOSIHHO PbITh 3eMiIt0. OKpyIUIbIE KHUCTH BHEIIHE HAIIOMUHAIOT BECNA, IIUPOKHE JIAJOUIKU
BBIBEPHYTBHl HapyxKy. [lamplibl paccTaBieHbl, OHM OKAaHYMBAKOTCS UIMHHBIMM KPENKUMHU KOTTSMHU.
3aiHue Jlanbl HE TaKue KPErKHe, MU KpPOT TOJBbKO BBIIPEOAET PHIXIIYIO 3€MIII0 U3 HOpHL. J[nnHHas
MOp/ia C BBITSIHYTHIM HOCOM IIOMOT'al0T >KMBOTHOMY I10 3aIlaxy HaxouTh ey U 6e3onacHble MecTa. Temno
MOKPBITO KOPOTKOM 1Iy0OH, KOTOpas He MeLIaeT MepeiABUraThbcs MO Y3KUM IOJ3EMHBIM MPOXOJaM.
HlepcTh pacTeT BBEpX, OHA MOXKET CrudaThes B 1r000M HanpaBieHud. OOBIKHOBEHHBIH KPOT OKpallleH
B YEPHO-KOPUYHEBBIA WJIM TEMHO-CEpPBIM LBET. ['J1a3a y MIIEKONHUTAIOMIETO €CTh, HO OHM Pa3Iu4aroT
TOJIBKO CBET U ThbMY. JKMBOTHBIE MPAKTUYECKH CJEMbIE, XOTS 3pEHHUE IMOJ 3eMJICH UM U HE HYXKHO.
Crpoenue riaa3Horo si0710ka KpOTOB OTJIIMYAETCS OT OPraHOB JIPYTHX KUBOTHBIX. Y HUX HET XpyCTaJluKa
u cetyatku. [loaBrXKHBIE BEKU U IycTas IEPCTh NPEJOXPAHAIOT IJ1a3a OT MONAaJaHus B HUX MMOYBBL Y
MJIEKOMMTAIOIIMX XOPOILIO pPa3BUTO OOOHAHHE. XOPOUIO PAa3BUTO OCS3aHUE-ECTh CHAOKEHHBIH
YyBCTBUTEJIbHBIMU BOJIOCKaMHU XBOCT. YIIIHbIE PAKOBUHBI OTCYTCTBYIOT, CIyX cJ1a00 pa3BUT.
[TotopoXKHUK JUKOpacTyIllee TPaBIHUCTOE pacTeHue, 00J1aaarolee JeKapcTBeHHbIMU cBOcTBaMuU. Ero
MO>KHO BCTPETHUTBH BE3JI€: HA J1aue, B 110JI€, HA JIECHBIX TPOIIMHKAX, AK€ Ha ITYCTBIPSIX U BJIOJIb JOPOKEK
B ropoe. [1ogopoKHUK MOATOMY TakK M Ha3bIBaeTCs, YTO pacTET Mo obounHam jgopor. Emié 3to pacrenue

HA3bIBAOT IIOMYTYHUK, CEMWXUJIBHUK, HNPUAOPOXKHHK, PAaHHUK W YHPLBCBad TpaBa. HO)IOpO)KHI/IK



OonbIION OOBIKHOBEHHBIN — 3TO MHOTOJICTHSISI JieueOHas TpaBa, KOTOpas OTHOCHTCS K CEMEUCTBY
ITonopoxxuukoBble. FIMeeT BEpTUKAIbHBIM KOPOTKUN KOPEHb, OT KOTOPOTO OTXOJAT MHOTOYHUCIICHHBIE
HUTEBHUIHBIC OTPOCTKH. JIMCThS MpOYHbIE, MIMPOKHE, JITUHHOUYEPEIIKOBBIC, UMEIOLIHE TyrooOpa3Hble
KWIKUA. PacTyT oHu, npuserast Kk 3emie U o0pa3ys IpUKOpHEBYIO po3eTKy. ColBeTune NnpencTaBiiseT
coboii kosoc ruuHApUYeckor Gopmbl mmHoK 10 30 cM. [IBeTeT oH B Mae, a ceMeHa CO3PEBaIOT C
aBTyCTa MO OKTSOPb B 3aBUCUMOCTH OT ITOTOJIBI.

KakTyc umeer counslii crebenb, JUCTHS, KOTOPHIE IOTJIOMIAIOT OOJBIIMHCTBO 3alacoB BOJBI U
IIOJIE3HBIX MUKPOJIEMEHTOB, OTCYTCTBYIOT. KaKTyChl MMEIOT YTOJIICHHBINA CTEPKHEBUIHBIH KOPEHb.
ITocrenenHo yrimyOumsisicb, OH 0Opa30BBIBAET JONOJHUTEIbHbBIE KOPHEBBIE HUTH, CO3/1aBasi MOIIHYIO
KOPHEBYIO cUCTEMY. VIMEHHO OHa CIIy>KUT CKJIQJIOM BJIard U MOJIE3HBIX MUTATENbHBIX BellecTs. Jlaxke
YTPEHHEI0 POCYy TOHKHE KOPHH CIIOCOOHBI BTSTUBATh B ce0sl, HaxosAch Ha riryoune 15-20 cm. KakTtycbl
UMEIOT HECKOJIBKO BMJIOB CTeOJIs: Ha3eMHBIN MoOer, JepeBSHUCTBbIM crebenb, couHas U Oe3nucras
ocHoBa. Pebpa, cocouku ¢ KoIOuKaMud U Oyropku — 3TO 3ayaTKu JUCTheB. OHU MpPEeIOTBpALAlOT
Ype3MEpHBI TeperpeB credia Ha CONHIE, 00pa30oBbIBas B NMPOMEXKYTKaX TeHb. B cTBoie KakTyca
HAXOJATCS XJIOPOIUIACTHI € XJIOPOPHILIIOM, KOTOPBIE BCIIEICTBUE PacIiafa ClIOCOOCTBYIOT POTOCHHTERY.
OpHako 3TOT IPOLECC MPOUCXOIUT HE JHEM, @ HOYBIO, UYTO CYIIECTBEHHO OTJIMYAECT UX OT IPYIHX
pacTeHuil. ApeoJibl — 3TO YKOpPOYEHHbIe OOKOBBIE MOYKH, U3 KOTOPBIX MPOpACTalOT KOJIr4kH. OHM
OBIBAIOT pa3HbIe MO LBETY, Gopme. brarogaps koimo4kaMm pacTeHHE MOTJIONAeT U3 BO3ayXa BIAry,
3alUIIaeT CTe0IN OT X0JIO0AA U XKaphbl, a TAKXKE OT )KUBOTHBIX.

Teno 00kbeil KOPOBKH OKPYTJIOE U CHIIBHO BBIITYKJIOE€ CBEPXY, a BHU3Y IUlocKoe. J(nnHa xyuka 1,5 —
12 MmM. CniuHKa MOXeT OBITh pa3HBIX I[BETOB: KpacHas, »KenTas, YepHas, CHUHSAI Wi romylas. Y
HEKOTOpBIX O0XKBHX KOPOBOK €CTh TOYKH, a y JPYIHX IOJOCKM W J1aXX€ OpPHAMEHTHI, KOTOphIE
HanoMHMHAIOT OykBHL. IlepByro mapy KpblibeB 00kKbeil KOPOBKM 00pa3yloT JBE TBEPIbIE CKOPIYIKU —
HAJKpbLIbs, KOTOPHIE 3aIlMIIAIOT BTOPYIO Mapy KpbUIbEB TOTJa, Koraa oHa Jjieraer. Ha maseHbKoOU
roJIOBE 4YepHble KOPOTKHE yCUKH. TpH mapsl HOT' JAOBOJBHO JJIMHHBIE. B ciiydae omacHocTH, G0Xbs
KOPOBKa BBIJIEJISET NaXydyl0 KEJITYIO )KUJIKOCTh U3 CTUOOB HOXKEK, @ MOKET CXUTPUTh U IPETBOPUTHCS
MEpPTBOH, NMOKaB JIallKKU. Pa3zMHOkar0TCs 00KbY KOPOBKHM BECHOM MM 0ceHbl0. CaMKa OTKJIaAbIBAaeT Ha
JTUCThs pacTeHui oT 5 10 300 yIMHEHHBIX XKeNThIX Aull. UToObl OyayIHe «IeTh» XOpOIIO pOCiau U
pa3BUBAJINCh, CaMKa MILET TaKUE MECTA, I'Zle MHOro Tiu. [IpuMepHO 4epe3 Henelnto, BbUIYIUIMBAOTCS
JMYUHKH, KOTOPBIE JKaHO MOENal0T TI0. Y JUYMHOK y>KE€ XOPOILIO Pa3BUTHI UETIOCTH, KaK y B3pOCIION
ocobu. U kymaeT ona Oosbliie, ueM B3pocias 005kbsi KopoBka. Camu 005XKbH KOPOBKH HE BCEM T10 BKYCY,
T.K. TOPbKOBATbIE, [IOATOMY BparoB y HUX MaJlo.

Myxu-Kyp4aJIKH OTHOCATCS K OTPsiAy ABYKPBUIBIX M IIMPOKO PacCHpOCTPAHEHBI 110 BCEMY 3€MHOMY
mapy, 3a MUCKJIIOUEHUEM KapKUX MYCThIHb M TYHJpbl. TOJBKO Ha €BPONEHCKOM KOHTHHEHTE MOXHO

BCTPECTHUTH 0oJsiee BOCBMHCOT PA3IMYHBIX BUAOB 3THX HACCKOMBIX. HpaKTqucxn BCC€ BUJIbI XXYypUaJlOK



HMEIOT YEPHO - )KEJITYI0 OKPAacKy Teja, OTIIMYasICh JIMIIb HeOoIbIIMMHU BapualusiMu. CTosib HEOObIYHAsS
U sIpKasi OKpacKa HACEeKOMBIX MPEACTABIIECT COO0H OAHY M3 Pa3HOBUIHOCTEW MPUPOAHON MUMHUKpPHUH,
KOTOpasi MOMOTIaeT XypyajlkaM MacKHUpPOBAaThCs, MPEAOCTABIISI UM HAJIEKHYIO 3aIIUTy OT HallaJeHUs
XMIIHBIX NTUL. [InTaroTces B3pocible HACEKOMBIE IBIIBLONW U IBETOYHBIM HeKTapoM. IIpu 3ToM nmaro
HACEKOMOT0 MPUHOCHUT JOIOJHUTENIBHYIO 110JIb3Y, OIBLIAS PACTEHUS.

[Tocrne onmno0TBOPEHMS CaMKa KYPUATKHA OTKJIAIBIBACT SHIA HA PACTUTEIHHOCTH (CTE0IH, TOOETH WIH
JIUCTBS pPAaCTEHUI) WM MIPSIMO HA TPYHT, YTO 3aBUCUT OT UX IIPUHAJJIEKHOCTU K OIIPEJICIICHHOMY BUITY.
JINYMHKN HEKOTOPBIX JKypYaJOK BEAyT XHUINHUYECKUH o00pa3 >KM3HM, NUTAACh TIIEH, KIeLlaMH,
JMCTOBBIMH OJIOLIKAMH U UX SMOPHOHAMHU, APYTHE ABISIOTCS BPEAUTENISAMH, IUTASICh COKOM PACTEHHH,
€CTb T€, KOTOPbIE IUTAIOTCS ACTPUTOM U OPraHMYECKUMH BEIIECTBAMU, B OCHOBHOM IIPOTHUBIIEH
npesecuHoil. IIpumeuaTesnbHO, YTO KOJMYECTBEHHOE COOTHOIIEHHWE BPEIHBIX U IIOJE3HBIX BU/IOB
KYpUaJIOK, 0€3yCIIOBHO, B I10JIb3Y BTOPBIX.

Bepé3oBas nsinennna— 6abouka u3 cemeicTBa msneHn. OKpacka KpbUIbEB CBETIIO-Cepast ¢ YEPHBIMU
TOYKaMH Pa3HOTo pa3Mepa U BOJIHUCTHIMU NTONEPEYHBIMU IIOJIOCKAMH Ha IEPEIHUX U 3aJHUX KPBUIbSX.
Teno Toncroe, koHycooOpa3Hoe. Pacnpoctpanena mo Bceil EBpome, kpoMe CeBEpHBIX PETHOHOB.
JIrobuMmble MecTa oOuTaHMA -Jieca, cajbl, 00bIYHA s ropoAoB. CaMKM OTKJIAABIBAIOT siIa KyYKaMH,
yale BCEro B ILIENM KOpbI AepeBbeB. OKpacka I'yCEHHLl OT TEMHO-3€JIEHON ¢ KPacHOM IOJIOCKOW Ha
CIIMHE JI0 KOPUYHEBOM M Oypoil ¢ TEMHOW Mosockoil Ha cnuHke. KopMoOBBIE pacTeHHs TI'yCEHUI —
Oepésa, Tomoub, Ay0, TUNa, UIBMOBBIE, SICEHb, aKAllUs U JIPYTUe JIMCTBEHHbIE, a TaKXe pa3JInyHble
KyCTapHUKH M TpaBbl — YEPHHUKA, MOJbIHb, IPOK, JeOena. [lageHnna HAHOCUT 3HAYUTENbHBIC
MTOBPEXKICHMS IUIOIOBBIM JEPEBbSIM, KyCTaApHUKAM YEPHOW CMOPOAMHBI, [IBETAM, MOJIOJIBIM JINCTOUKAM
1 TIOYKaM JICPEBHEB.

JleHTOYHMKM— pOJ JIHEBHBIX Oabouek U3 cemeilicTBa HUMGpanua. babouku cpelHHX W KpPYyIHBIX
pa3MepoB C ApKOM OKpacKoil KpbUIbeB. BeTpewaercs B jlecaX CMEIIAHHOTO THUIIA, POLAX M MOJIAX C
KOPMOBBIMHU PAacTeHMsMHU. B TEmbIi nmeproa BpeMeHM Ha JIECHBIX OMYyIIKax WM Oeperax BOJOEMOB
MO>KHO BCTPETHTh 0ab0YeK C XapaKTepHbIMU MSATHAMHM Ha KpbUlbsX. Okpacka 0aO00YKH-JIEHTOUHUKA
CXOJIHAa C OKpacKod 06abOo4YKM-MOHapXa, TeIO KOTOPOTO COJEPKUT TOKCUH. JICHTOUHHUK HE COJEPIKUT
TOKCHHA, IPUCYTCTBYIOLIETO B OPraHU3Me MOHApXa, U TaKasi MUMHKPHSI IIOMOTAET €MY 3alUTUTHCS OT
pa30OpUMBBIX XHUIIHUKOB. B cpaBHEHMM ¢ OOJBIIMHCTBOM JIHEBHBIX 0ab04eK JICHTOUHUKU
MPENOYNUTAET KUTh CKPHITHO. CaMKH JIEHTOYHHMKA OOJBIIYIO YacTh JIHS NMPSAYYTCSA B KPOHAX JIEPEBHEB
U CJIETAIOT BHU3 TOJIBKO 3aT€M, YTOOBI MoecTh. VX muTaHne COCTaBiIsIOT IIBETH M 30HTUYHBIE PACTEHUS
WM OpraHndecKkue ocTaTku. Yaie MOXXKHO HaOII01aTh CaMI[OB, COOMPAIOLIUXCS IETBIMU TPYIIIaMU Ha
JIECHBIX TPONax WJIM B MeCTax C MOBBIIIEHHOW BIaXHOCTHIO. Kpome Toro, OoibIoil uHTEpEC y HUX
BBI3bIBAIOT ac(ajJbTUPOBAHHBIE JIOPOTH, 3a CYET HMCTOYAEMOIro Telja W BO3MOXHOCTU HaWTH

JOIIOJIHUTCIIBHOC ITUTAHUC. PaIII/IOH OTOro Buia COCTAaBJISAIOT SOKCKPEMCHTBI )KUBOTHBIX, TPYIIBI JIATYIICK,



MBIIIEBUIHBIX TPHI3YHOB, THUJIOCTHBIC TUIOMBI, T. €. MUTAIOTCS Pa3Jlaralonieiicss OpraHuKoi TeM caMbIM
nomMorasi okpyxaromieii cpeze. Camiibl JEHTOUHHKA MOSBIISIOTCS U3 KYKOJIOK paHbllle caMok. B Teuenun
rofia MOXKET Pa3BUBATHbCA HMCKIIOYUTEIBHO OJHO IMOKOJeHHEe. babouku CroCOOHBI JIETKO u OBICTPO
MePEMEIIAOTCS Ha TajbHHUE paccTostHUA. K KOHITY )KM3HEHHOTO IMKJIA OHU YJIETAIOT C IPUBBIYHBIX MECT
B OOJIOTHCTYIO MECTHOCTD MJIM CEJIbCKOXO3SHCTBEHHBIC YTOJIbSI.

OObIKHOBEHHasi MeJBeKa— BHU/J NPIMOKPBUIBIX HAaceKOMbIX. KpymHoe HacekoMoe, y KOTOPOro
OpIOIIKO OOJBIIE TOJIOBOTPYAH, MsArkoe. Ha KoHue Opromika 3aMEeTHBI TapHbIE HHUTEBUHbBIC
NPUIATKH — [EPKH. [ pyIHOM MaHIUPh TBEPIBIA, CTPOCHUE €ro TAKOBO, YTO TOJIOBA MOXKET YACTUIHO
yOuparbcs 1o ero 3amuty. Ha rosoBe Xopoiio 3aMeTHBI JiBa OOJIBIINX CJIOXHBIX TJ1a3a, JNIMHHBIE YChI-
aHTEHHBI U JIBE Maphl IIyNajel, POTOBOM ammapaT rpeizymero tuma. Ilepennss napa KOHEUHOCTEH y
ME/IBEIKM BUJIOM3MEHEHA, SIBIISISICH MPEBOCXOJHBIM HHCTPYMEHTOM JUIS PBIThS 3€MIIM. Y MEIBEIOK
3aJIHHME HOTHU HE MpeAHa3HAUCHBI 71 IPBDKKOB. Y B3POCIBIX 0CO0EH KPbUIbsS B CII0)KEHHOM COCTOSTHUH
UMEIOT BUJI JIByX JUIMHHBIX TOHKHX XT'yTOB. MelIBeIKU CIOCOOHBI K MOJETY, HO YTOOBI OHH MOTJIN
B3JIETETh, UM HYKEH JOCTaTOYHO TEIUIBII BO3IyX, HHAYE MBIIIIBI UX KPBUILEB HE CMOTYT paboTarth,
MO3TOMY JIETAIOT OHH penko. By mmpoko pacnpoctpanéH. JKUBET B mecHaHbIX, OCBEIEHHBIX COTHLIEM
MoYBax, Ha TEIUIBIX paBHUHAX. XOTS U30€racT CyXWxX MECT U B CyXHE TOJbl OTCTYINAeT Ha BIIAXKHBIC
npubpexHbie ToYBbl. HacekoMoe BeIET mpenMyIecTBEeHHO MOA3EMHBII 00pa3 sxu3Hu. Ha moBepxHOCTh
BBEIOMpACTCSI PEJIKO, B OCHOBHOM B HOYHOE BPEMsI CYTOK. 3UMYET ME/IBE/IKA B 3eMJIe Ha TIIyOWHE JI0 2-X
u Oomee wMeTpoB, MO0 B KOMIIOCTHBIX KydaxX. IluTaercsi B OCHOBHOM KOpPHEIUIOJaMHU
pacTeHuil, oK /1eBbIMU YEPBSIMH U HACEKOMBIMHU.

Knomn-coamaTuk, MJIM KPacHOKJION OecKPbUIbIii — BHJ OOBIKHOBEHHBIX HAa3€MHBIX KJIOMOB
ceMeiicTBa KpacCHOKJIONOB, pazMepoM 9—11 mm. Berpeuarores ¢ mapTta 1o okTsi0ps B TpaBe, KycTax U
Ha cTBOJIaX AepeBbeB. OKpacka u€pHas, MepeIHECTIMHKA U HaIKPBUIbs ¢ KPAaCHBIM PUCYHKOM. [11aza
KpacHble. 3aJlHue KPbUIbs, KaK MPaBUIIO, OTCYTCTBYIOT. BBITSHYTHII X000TOK IOMOTaeT HacCEKOMOMY
MPOTHIKATh PACTEHUS U APYTHX HaCEKOMBIX. 13 3uMHel crisiuku BeIXOAAT B MapTe. KonmudecTBo ocobeit
B CKOIUICHUH TIOCJIE TETUIONW 3MMBI MOXKET JOCTHTaTh COTHH. Bo Bpems crapuBaHus, caMel] U caMmKa
MPUKPEIUISIOTCS IPYT K APYTY 3a/IHEH YacThIO TYJIOBHUIIIA HA JUTMTENIbHOE BpeMs. Sliflia OTKIIaIbIBatOTCs
B IIOYBY U 3€JIEHb B allpelie-Mae U U3HAYaJIbHO UMEIOT KeJITOBAThIA 0TTeHOK. Ho KpacHEeIoT K MOMEHTY
BbIXOJIa TMYMHKU. Ha 3uMy mnpsuyTcs B TOYBY, NOJ KaMHH, B 3aCOXIIYI0 pPAaCTUTENBHOCTh
Y KOpY JIepEBBbEB, TJIe TAKKe TPYMIUPYIOTCS B CKOIUIeHWs. Hepemko mpoBoasT 3uMy B capasx u
nmoJBaiax JO0MOB. KIIOTBI-CONMATHKHU MOENAOT MBUIBIYY, (PPYKTHI, COKH M CEMEHa MPOU3PACTAOIIIX
psanom  pacrenuil. Kpome TOro, B  palMOH UX  THUTAHUS  BXOJAT YWICHUCTOHOTHE U
npyrue 0ecro3BOHOYHbBIE, TaKUE KaK YEPBU U YIMTKU. MIHOTJA KUBYT M OXOTATCS B KOPE JI€PEBHEB.

Hepenxo Ki1omnbl-conaTuKN HaNagaoT Ha CBOMX coOpaTheB. PaciipocTpaHeHbl TOBCEMECTHO.



JlaGoparopHnasi padora Ne 10 «Mopdosoruyeckue 0cCOOeHHOCTH PACTEHU U3 PA3HbIX MeCT

oOUTAHUS

Lean paGoThI: BHIIBUTH OCOOCHHOCTH aHATOMUYECKOTO CTPOCHUS PACTECHUH B CBSI3U C
MPHUCIIOCOOJICHUEM K Pa3IMYHBIM a0MOTHYECKUM (DakTOpam.

Matepuan u 000py10BaHHe: KOMHATHBIC PACTEHUS M3 Pa3HBIX MECT OOUTaHMsI (MOJIOYAl, aJl0d,
TUOHCKYC, OCTOHMS, CCHITOMS, TATOPOTHUK, AJI0JIes, BAJUIMCHEPUS U JIP.); JIE3BUS 0€30IMacHOMN

6pI/ITBBI; MUHOCTBI; TPCIapOBaIbHBIC UIJIbI; MUKPOCKOIIbBI; IIPECAMCTHBIC U ITIOKPOBHLIC CTEKIIA.

Xoa padoThIi:

W3yunte OCHOBHBIE 3KOJOTHYECKHE IPYIIBI PACTEHU, OTPaXKAIOIIKE IPUCIIOCOOICHHOCTD
OpPTraHU3MOB K OT/IEIbHBIM (DaKTOpaM BHEUITHEW CPebl:
1) onpenenuTe MPUHIIUI BBIICICHHS YKOJIOTUISCKUX TPYIIT pacTeHUl (omHowenue Kk onpedeneHHomy

gaxkmopy cpedvl, umeroujemy 8axcHoe opmooopazosamenbHoe U QusUoIocUYecKoe 3HaYeHue U
8bI3LIBAIOWEMY NPUCNOCOOUMETIbHBIE PEAKYUL);

2) BBIZICITUTE OCHOBHBIC KOJIOTMUSCKUE IPYIIIBI PACTCHUH 110 OTHOIICHHUIO K BOJIE;
3) 3amnoHMTE TabIHILY;

4) cnenaiite BHIBOJ O pabore.

Tabmua 1.

[TpucnocoOaeHus paCTeHUI Pa3HBIX YKOJIOTHYECKUX TPYIIT IO OTHOIICHHIO K BOJIC

JKoJ0ornvecKas Oco0eHHOCTH CTPOeHus, IIpeacTaBuTe M 3KOJIOrHYECKOI
rpynmna MPUCTIOCO0IeHNS K YCJTOBHSM 00MTAHHS rpynnbI

Kcepodutst

Mesodutst

T'urpodutsr

I'mapodutsr

Pactenus Pa3HbIX 5KOJIOTHUYCCKHUX I'PYIII IO OTHOIICHUIO K BOAC
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CenMu4YHHK Crpenonuct BepOuttoxbs KoTr0UKa Jlan b
XapaKkTEepUCTUKA PACTEHUH Pa3HBIX KOJOTMYECKUX Py
T'unpodure Boaubie pacteHus, UENUKOM WM MOYTH Dnonest, pAECT, BOASHBIE JTIOTHKH,

LEJIMKOM MOTPY>KEeHHbIE B BOAY. BHE Boibl | BayutMCHEpHsl, psicka
ObICTpO TOTHOAIOT. JINCThS TOHKHUE, YaCTO
pacceuenHble. KopHeBas cuctema CHIIbHO
peaylpoBaHa WKW OTCYTCTBYET COBCEM.
Tlornomexnue BoJbl — BCel MOBEPXHOCTHIO
tena. [lepen onbuIeHHEM IIBETOHOCHBIE
MOOETH BBIHOCAT IBETKH HAl BOLOMH M IOCIIE
OTIBUICHHS CHOBA TIOTPY KAFOTCS




T'urpodursr

HaszeMHBI€ pacTeHHs, )KUBYIIHE B YCIOBUAX
MOBBIIIEHHOM BJIa)KHOCTH BO3/LyXa M 4acTO
HA BJIaXKHBIX [TOYBAX.

JIMCTBS 4acTO TOHKHUE, TEHEBBIE. BhIcOKas
00BOJHEHHOCTh TKaHEH

(80 % u Gomee). ['ubHYT Haxe npu
HENPOIOIKUTENILHOM M HECHIIBHOM 3aCyXe
HJIM 3TO PACTEHHST OTKPHITHIX
MECTOOOUTAHHUH, C IOCTOSHHO BIAKHBIMU
[TOYBAMH M BJIAXKHBIM BO3IYXOM.

HEJI0TpOTra, MUPIIES AbITUHCKAst, 00K
OTOPOAHBIN, MHOTHE TPOITUUECKUE
TpaBbl, TAUPYC, PUC, CEPACUYHUKH,
MOIMApPEHHUK OOJIOTHBIHN, POCSHKA

Me3zodutsr MoryT nepeHOCHTh HEMPOAODKUTENbHYI0 | Camast oOImmMpHas ¥ HEOJHOPOIHAS
¥ HE 0OYeHb CHJIBHYIO 3aCyXY. TpyTIIa 0 CBOeMy cocTaBy. JlepeBbs,
IIpomspacraioT npu cpegHEM YBIAKHEHUH, |KyCTapHUKH U TPAaBHI Pa3IMYHBIX 30H,
YMEPEHHO TEIUIOM PEXKUME M XOPOIIeH MHOTHE COpPHBIC B OOJIBITIHCTBO
00ECTIICYCHHOCTH MUHEPATIbHBIM MMUTAHUEM | KYJIBTYPHBIX PACTCHUI

Kcepodutst PacTyT B MecTax ¢ HEAOCTATOUHBIM 3T0 pacTeHHs MyCThIHb, CTEICH,
yBinaxHeHueM. CIoCOOHBI peryupoBaTh MECYAHBIX JFOH U CYXHUX CHIBHO
BOJIHBI OOMEH, TIOATOMY COXPAaHSIOT HarpeBacMbIX CKJIOHOB
AKTUBHOCTH M BO BPEMsI
HEIPOIOIKUTENIbHON 3aCyXHU

CyKKyJICHTBI CouHbIE PACTCHHUS C CUJIBHO Pa3BUTOU Cmebregvle: KaKTyChl, CTaleNny,

BO/103aI1aCa0IICH MApEHXUMON B Pa3HBIX
opraHax: B CTeONIX — CTeOJIEBBIC; B JTUCTHIX
— JINCTOBBIC; B KOPHIX— KOPHEBEIC

KaKTyCOBUIHBIC MOJIOYaH
Jlucmoguvle:anon, araBkbl,
Me3eMOPHAHTEMYMBI, MOJIOHIIO,
OYUTKH
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[TogmapeHHNK OOJIOTHBIH Dnones
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Puc KiieBep kpacHbI

JIncoxBocT ayroBoi PocsHka

IIpucnocoduTe/bHbIE NPU3HAKH PACTEHHIA M0 OTHOLIEHUIO K CBETY

3aganue 2 Paccmotpute puc.l . OOpaTuTe BHUMaHHE, YTO CBETOBBIC JIUCThS 0OJIee MEJIKHE,
IUIOTHBIE U TOJICTHIE B OTJIMYME OT TEHEBOTO JIUCTA. Y CBETOBBIX JTUCTHEB JMHIEPMa MOKPHITA Oosee
TOJICTON KYTHKYJIOH, JTy4Ille BEIPaXKESHBI U 00JIee COMKHYTHI KPYITHBIE KIIETKH CTOJIOUATON TKaHH,
ry0Jaras TKaHb COCTOMT U3 JIOMIACTHBIX KJIeTOK. UTo 0003HaueHo uuppamu? Ioanuimm TkaHM.



AFaToOMEHEIYSeCHKOe CTPpOeCeHHEe CBeTOBOI O
TEHERBOIO JIHMCTYTa V OXHOYIO ¥H TOXYO e BEHILa Ha
NDpHEMepPpe CHPeH H O0OBIKHOEBEeHEHOE

3apganue 3 3anoHUTE TAGIMILY

IIpu3znaku CBeTOBOIi JHCT TeHeBoii JuCT

TonmuHa nucra

Hanuuue kyTHKyJIbI Ha BEpXHEH
SMHAEepMe

KonnuecTBo citoeB cT0I0YATON TKAHU

TonmmHa cTOI049aTON TKAHU

CnaenaiiTe BbIBOJ 0 CBSI3H CTpocHHud JIucCTa C €1ro ([)ymclmeﬁ, H €ro pacrnojokCeHueEM
OTHOCHUTEJIBbHO HAIIPABJCHUS CBETOBBIX ﬂyqeifl.



JlabGoparopHasi padora Ne 11. «BimsiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

IleJib: BBIICHUTB, KaK BJIIMSET CBET HA POCT M PA3BUTHE YEPEHKOB KOJIeyCa.

Martepuansbi: pacrenue Konyec, natuackoe HazBanne — Coleus, HApoJTHOE — «KpaITMBKay.
Teoperuvecknii MmaTepuaJ

Konyec, nmatunckoe nazBanue — Coleus, HaponHOe — «KparnuBKa». Koneyc — poa MHOTOJIETHHX
BEUHO3CJIEHBIX PACTCHUH CEeMeWCTBa TyOOLBETHBIX, OObeaAuHsIONMH okojo 150 BUIOB
MOJIYKYCTapHUKOB U TPaB.

Koneyc pogom u3 tpormmueckoit AQpuku u A3uu. DTO KyCTHUCTOE pacTeHHE JO 35 CM BBICOTOH C
YETBIPEXYTOJIbHBIMA COYHBIMH, TIOYTH MPO3PAYHBIMU CTEOIIMU M OapXaTHCTBIMH JIUCTHSIMH C
OKpacKoH, 00oratoil OTTEHKaMH, W MUJIbYATBIMU KpasMu. Y OOJIBIIMHCTBA (DOPM JIMCThS IMOXOXKHU Ha
KpanuBHbIC. [ JTaBHYIO TPUBJIEKATEILHOCTh PACTEHUS COCTABIIAIOT JIUCThS, IIECTPHIE, C pa3HOOOPA3HBIM
COUETAaHHUEM KpPacHOTO0, JKENTOTO, 3€JICHOT0, KOPUUYHEBOr0 IIBETOB, MATEH W mosioc. L[Berer komeyc,
BCKH/IBIBASI METEIIKY C MEJIKUMH HEB3PaYyHBbIMU [[BETKAMHU.

['maBHBIM yCIOBHSIM pa3BUTHSI KoJieyca SBISETCs cBeT. UeM sipye CBET - TeM KpyIHee U sipue JUCTBa,
TeM ObIcTpee W  mbIIHEe  pacrteT kojeyc. Koneyc xopomo  pacter mHpu  JOCTaTOYHOM
HMCKYCCTBEHHOM OCBCILICHUHM, W TPEKPACHO TEPEHOCUT TNPSIMBbIE COJIHEUHBIE JIyYH TPU YCIOBUH
XOpOIIIEero MojuBa. EAMHCTBEHHOE, Yero OH He MEPEHOCHUT - 3TO HEXBATKHU CBETA. Tor/aa JUCThS TEPSIOT

KpaCHbIC IIMI'MCHTBI, OKpaCKa IIPCBPAIlIaCTCAd B O6LI‘-IHYIO “3CJICHYIO TOCKY”, a caMu cCTeOau

BBITATUBAIOTCA.

Koneyc



Xox padoThI:
1. H3yuu X0x OmbITa ¥ IPOAHATU3UPYH TaHHBIC TAOIUIIBL.

CrebneBble UepeHKH KOJIeyCca BBICAAMINA C TAKUMU JaHHBIMHU:

Jdannbie Cosnue Tenn UIamma Duto
Poct 10 c™m 13 cMm 13 cm 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 onsira.

3a mecsn Tpu o0pasiia morudu:

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

Ocrasicst oOpasers 1oJ1 eCTECTBEHHBIM COJMHEYHbIM cBeToM. Ero mapamerpsl uepe3 50 aneil ot Havana

OIlbITA:
Jdannble O0pa3zeln moa coTHIEM
Poct 13 cm
JIucT (cambiit 60JTBIION) S cM
Mesxnoy3mnue (camoe 6obIIoe) 3,5 cm
KommgectBo nucteeB 28

1. Cnenaii BBIBOJI O BIMSTHUU CBETA HA POCT U Pa3BUTHE YEPEHKOB KOJIEyca.

1. Beinonnu 3ananue:
OKCIIEpUMEHTATOP HCCIIEN0BAJl U3MEHEHUs, NPOUCXOALINE C PACTECHUSAMH KOJEYyca, B Pa3jIMYHBIX
YCIIOBUSIX OCBEIIEeHUs. {7 ombITa OH B3 TPU HEOOJBIIMX PACTEHMsI KOJeyca, BBIPALIEHHBIX W3
YEepeHKOB C OJIHOIO MaTepuHCKOro pacteHus. IlepBoe pacTeHue BbIpalMBal MpPU HOPMAIbHOM
OCBEILEHNH, BTOPOE ITOMECTUII BAAJIN OT UCTOUYHUKA CBETA, IJIE OCBEHIEHHOCTh HEAOCTATOYHA, TPETHE -
B CBETOBYIO KaMepy U BbIPALIUBAJ IPU KPYTJIOCYTOYHOM OcBeleHud. [IponomkurensHocTs onbita 1,5-
2 Mecsna. B koHIle ombiTa SKCIIEPUMEHTATOp HaONI0/aid OTIMYMS PACTEHHUS, BBIPALIUBAEMOTrO MpU
HEJIOCTATOYHOM M TIPH M30BITOYHOM OCBEIICHHH OT TMEPBOTO (KOHTPOJIHHOTO) PACTCHHS IO OKpPaCKe
JIMCTOBBIX TUIACTUHOK. Y BTOPOIO PAacTeHHsl OKpacka JHMCTOBBIX IUIACTHHOK cTajia 0ojee TEMHOM, C

KpaCHOBATLIM OTTCHKOM, a Y TPETHCTO PACTCHUSA - OUCHb cBeTion. IIMurMeHT aHToLMaH IIpU NOHNXXCHUHN



CTENIEHN OCBEIIEHHOCTH BhIpa0aThIBAaETCsl 00Jiee aKTUBHO (BTOpOE pacTeHHUE), MUTMEHT aHTOLIMAH Ha
CBETY pa3pyuiaercs (TpeTbe pacTeHue).

Kakyio HyneBylo rumore3y* cmor chopMyiupoBaTh HCCIIENOBATENb MEpea  MOCTaHOBKOM
AKCIIEpUMEHTa?

OO0®bsacHUTE, TOYEMY OCBEIIEHHOCTh PACTEHUI B XOJI€ SKCIIEpUMEHTA JIOJIKHA ObITh pa3HOil?

Kaxkoit mapamerp 3amaércst sKCiepuMEHTATOpOM (HE3aBUCHMAasi MEPEMEHHas), a KakoW MEHSeTCs B
3aBUCUMOCTH OT 3TOTO (3aBUCHMas IepeMeHHast)?

Uem, KpoMe OKpAcKU JHMCTOBBIX IUIACTUHOK, OyAeT OTIMYATbCS BTOPOE PACTEHHE MO CPABHEHHIO C
KOHTpoJeM? (CpaBHUTH pa3Mephl JINCTOBBIX MIIACTUHOK, [UTMHY MEKI0Y3IUH).

Kakoif Bua W3MEHYMBOCTH HaOIOmaeTcss B MpoBeA¢HHOM »dkcrepumente? [loscHuTte, mouemy
HAOJII0TAETCS IMEHHO 3TOT BUJI N3MCHUHUBOCTH.

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

CBSI3M MEXAY ABYMS HaOJII01aeMbIMH COOBITUSIMU, (JEHOMEHAMHU. )
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