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IosicHUTEeNLHAA 3aNIUCKA.

Meronauueckie  ykazaHUss 1O  BBIIIOJIHEHHUIO  TMPAKTHUYECKUX  padboT
MOJITOTOBJIEHBI Ha OCHOBE paboyvei mporpamMmsbl yueOHOM TUCHUTUINHBL «bruonorusy,
pa3zpaborannoit Ha ocHoBe PI'OC CIIO mno cnenuansHocTH 15.02.15 «Texnonorus
MeTai000pabaThIBaIONIET0 MPOU3BOJICTBA» W cooTBeTcTByromUX obumx (OK)
KOMIIETEHIINH:

OK 01. Beibupath cmocoObl pemieHus 3aiad MnpodeccuoHaIbHON
AESITeIbHOCTH, IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiaTh TMOUCK, aHaIW3 W HHTEpHpETanuio HHGOpMAIUH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCcCHOHaATBLHON AESTEILHOCTH.

OK 03. I[lnanupoBaTh W peaqu30BbIBaTH COOCTBEHHOE MPOGECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04. PabGorarh B KOJUIEKTHUBE U KOMaHE, d3PPEKTUBHO B3aUMOJCHCTBOBATH
C KOJUTeTaMH, pyKOBOJICTBOM, KITMCHTaMH.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepexeHuto,
3¢ (PEeKTUBHO AEMCTBOBATh B UYPE3BbIYAMHBIX CUTYAIUSX.

OK 08. Hcnonb3oBaTh cpeAcTBa (PU3MYECKOW KyJIbTYpPhl Uil COXPAaHEHUA U
YKpEIUIEeHUs] 370pOBbsi B Ipolecce Npo(eCcCUOHATBHOW  JESITENbHOCTH U
HnoJJepKaHusl HEOOX0IUMOTO YPOBHSI (PU3NUECKON NOATOTOBIEHHOCTH.

OK 09. Hcnonw3oBarh HHGOPMAIMOHHBIE TEXHOJOTHU B TPOo(ecCHOHaTbHOMN
NEATEIIBHOCTH.

[{enbto OCBOEHUS YU4EOHOW NUCITUTIIIMHBI «BHOIOTHS SABISETCS:

e rMoJydeHue (PyHAAMEHTAJIbHBIX 3HAHUM O OWOJOTMYECKUX CHUCTEMax
(Knerka, Opranusm, [lomynsuus, Bug, Oxocrcrema); uCTOpUU pa3BUTHUSA
COBPEMEHHBIX MPEACTABICHUM O JKUBOM NPUPOAE, BBLIAIOIIUXCS
OTKpPBITUSX B OWUOJOTHYECKON HAyKe; poJid OMOJIOTMYECKOW HAyKd B
GbOpMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHPA,
METO/IaX HAYYHOT'O TTO3HAHUSI;

® OBJIQJICHUE YMEHUSMHU JIOTUYECKU MBICIUTh, 00OCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUM B TPAKTHUYECKOW JEATEIbHOCTH JIIOJCH,
Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHUN; OMPENEATh KUBbIE OOBEKTHI B
NpUpPOJIC; TMPOBOAUTHL HAONIOJAEHUS 3a DSKOCHUCTEMaMHM C IIEIbI0 HUX
OTNMCAHUSI M BBISIBICHUS €CTECTBEHHBIX M AHTPONOTEHHBIX W3MEHEHMIA;
HaxOJUTh U aHAJTU3UPOBATH HH(DOPMAIIHIO O )KUBBIX 00HEKTAX;

® pa3BUTHEC  I[IO3HABATCIIBHBIX  WHTEPECOB,  WHTCIUICKTYyaJbHBIX |
TBOPYECKUX CIIOCOOHOCTEW OOydYaromuxcsi B TIPOILECCe H3Y4YeHUs
OMOJIOTMUECKUX  SIBIICHUH; BBIJAIONIMXCS  JIOCTIKEHUH  OHMOJIOTHH,



BOIIEAIIMX B  OOICYENIOBEYECKYI0  KYJbTYpY;  CJIOXHBIX U
MPOTUBOPEUYMBBIX IMyTEW Pa3BUTUA COBPEMEHHBIX HAy4YHBIX B3IJIS/IOB,
uJeh, TeOpui, KOHILENIUN, TUNMOTe3 (O CYIIHOCTH U MPOUCXOKICHUU
KU3HHM, YEJIOBEKAa) B XOJ€ pabdoThl C pa3IMYHBIMU HCTOYHHKAMU
uHbOpMaInu;

® BOCIIMTaHHWE YOEXKICHHOCTH B HEOOXOJUMOCTH TIO3HAHUS KUBOU
IPUPOABI, HEOOXOJUMOCTH  PAIMOHAIBHOTO  MPUPOJIOINOJIb30BAHUS,
OEepe’KHOTO OTHOIIEHUS K MPUPOIHBIM pecypcaM U OKpY’Karolleu cpeje,
COOCTBEHHOMY 3/I0pPOBbIO; YB&XKEHUSI K MHEHHUIO OIMNOHEHTa MpHU
00CYXIeHUH OHMOJIOTHYECKUX MPOOIIeM;

® UCIOJIb30BaHUE MPUOOPETEHHBIX OMOJOTMYECKHX 3HAHMM M YMEHUU B
MOBCEIHEBHOM JKU3HU ISl OLICHKU MOCJEICTBUNA CBOEH AEATEIbHOCTU (U
JEATEIbHOCTH JIPYTUX JIOJIE) MO OTHOIICHHWIO K OKpYyXaloleh cpeje,
3I0POBBIO JPYTUX JIIOJIEH U COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBAHHE U
coOmofienne Mep npoduiakThKyd 3a007€BaHUM, OKa3aHHWE IEepPBOU
MOMOIIIY TIPU TpaBMax, COOJII0/IEHHE TTPaBUJI MOBEICHUSI B IPUPO/IE.

HpI/I BBIIIOJIHCHUM ITPAKTHYCCKUX pa60T CTYACHT OOJIKCH 3HATD.

OCHOBHBIE TIOJIO)KCHHS OHOJIOTHYECKHX TEOPUHA M 3aKOHOMEPHOCTEH:
KJIETOYHOW TEOPUH, SBOJIIOIIMOHHOTO yuyeHus, yueHus: B.M.BepHaackoro o
ouocdepe, 3akoHsl [.MeHaens, 3aKOHOMEPHOCTEH W3MEHUMBOCTH H
HaCJICJICTBEHHOCTH;

CTpOCHHE U (PYHKIIMOHUPOBAHUE OMOJIOTMYECKUX OOBEKTOB: KJIETKU, T€HOB
1 XPOMOCOM, CTPYKTYPBhI BUIa U DKOCUCTEM;

CYIIHOCTh OMOJIOTMYECKHX IIPOIIECCOB: PA3MHOXKCHHS, OILIOAOTBOPCHMUS,
NEHUCTBUSL HMCKYCCTBEHHOI'O MW €CTECTBEHHOTO oTOopa, (GopMHpoBaHHE
IPUCIIOCOOJICHHOCTH, TPOUCXOXKJICHHE BHIOB, KPYTrOBOPOT BEIIECTB M
IpeBpalieHrne SHEPTUHU B KJIIETKE, OpraHU3Me, B AKOCUCTeMax 1 bnocdepe;
BKJIaJ] BBIAAIOIIUXCSA (B TOM YHCJIE OTEYECTBEHHBIX) YUEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

OMOJIOTHYCCKYIO TEPMHUHOJIOTHIO M CHMBOJIUKY

[Ipu BBIMOTHEHUU PAKTUYECKUX PAOOT CTYACHT JOJDKEH YMETh:

OOBSCHATH POJL OMOJIOTHH B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
BKJIaJl OWOJIOTMYECKHMX TEOpud B  (POPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA; €IUHCTBO JKUBOW W HEKHUBOU
MIPUPOIBI, POJICTBO JKUBBIX

OpraHWU3MOB;,  OTPHIATCIIBHOC  BIWSHHUE  aJIKOTOJIA,  HUKOTHHA,
HApKOTHYECKUX BEIIECTB Ha SMOPHOHAIILHOE M IMOCTIMOpPHOHAIBHOE
pa3BUTHEC 4YEIIOBEKA; BJIMSHUE OKOJOTHYCCKUX (DAaKTOPOB Ha IKUBBIC
OpraHU3Mbl, BIMSHUE MYTAareHOB HAa PACTEHUS, )KHBOTHBIX M YEJIOBEKA;
B3aMMOCBSI3M M B3aWMOJICHCTBHE OPTraHU3MOB U OKPYXKAIOIICH CpEbl;



NPUYUHBI U (PAKTOPBI ABOIIOLMH, U3MEHSEMOCTh BUJIOB; HApYIICHUS B
Pa3BUTUU OPTraHU3MOB, MYyTallMd W MX 3HAYCHUE B BO3HHUKHOBEHUU
HACJICICTBEHHBIX 3a00JI€BaHUI; YCTOMYMBOCTh, Pa3BUTHE W CMECHBI
IKOCHCTEM; HEOOXOIUMOCTh COXpaHEHHUsSI MHOT000pa3us BUJIOB;

o pematb  dJEMEHTapHbIe  OMOJOTMYECKHE  3a7add;  COCTABJIATH
DJIEMEHTApHBIE CXEMBbI CKPEIIMBAHHUS W CXEMbI IEPEHOCa BEIIECTB U
nepefayl  JHEPrHH B OKOCHCTeMax (LeMM TWUTaHUs), OIHCHIBAThH
0COOCHHOCTH BHJIOB TI0 MOP(HOIOTHYECKOMY KPUTEPHIO;

o BBISIBIIATH TMPUCIIOCOOJICHUS OPTaHU3MOB K Cpe/ie OOMTaHUs, UCTOYHUKU
M HaIUYMe€ MYTareHoB B  OKpyXKawmieil cpeae  (KOCBEHHO),
aHTPOIIOTCHHBIC U3MEHEHHS B DKOCUCTEMAX CBOCH MECTHOCTH;

o CpaBHUBAThb OMOJOTUYECKHUE OOBEKThI: XUMUUECKHI COCTaB Tell >KUBOU U
HEXUBOM TNPUPOJBI, 3apOJBIINICH YeIoBEeKa U JPYTUX >KUBOTHBIX,
OPUPOIHBIE DKOCHUCTEMBI M  arpodKOCHCTEMbI CBOE€M MECTHOCTH;
IpoILIeCChl (€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOp, MOJIOBOE U OECIooe
Pa3MHOXKEHHUE) U JIeJaTh BBIBOJBI U 00OOIIEHHS HA OCHOBE CPABHEHUS U
aHaln3a,

o aHANMM3UPOBaTh M OIICHWUBATH pA3JIMYHBIE THUIIOTE3Bl O CYIIHOCTH,
MPOUCXOXKJICHUN JKU3HH W YEeJOBEKa, TJOOATBHBIE JKOJIOTHICCKUE
pOOJIEMBbI U WX PEIICHUS, TOCICACTBAS COOCTBEHHOHN NESITEILHOCTH B

OKPY KarOIIEH CPEIC;

o M3y4daTh U3MECHECHHSI B OKOCHCTEMaX Ha OMOJIOTHYECKIX MOJICIISX;

o HaxOJWTh HWH(POpMAIHUI0O O OHOJOTHMUYECKUX OOBCKTaX B Pa3IMUHBIX
UCTOYHUKaX  (y4eOHMKax,  CHpaBOYHUKAX,  HAYYHO-TIOMYJISIPHBIX

U3JIaHUAX, KOMIIBIOTEpHBIX 0a3ax, pecypcax cetu MHTepHer) wu
KPUTUYECKHU €€ OLICHUBATh;

HCIO0JIb30BATh NMPHOOPETEHHbIC 3HAHUSL M YMEHHMS B NPAKTHYECKOM
JeITeJIbHOCTH U MOBCEeIHEBHOM KM3HU:
o JUTsL COOMIOAEHUST Mep NPO(PHUIAKTUKY OTPABIIEHUN, BUPYCHBIX U JAPYTHX

3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHSs, aJIKOTOJIU3Ma,
HapKOMaHUM); IPABUII TOBEJICHUS B IPUPOJHOM cpee;

o OKa3aHUs NEPBOM ITOMOILIHU IIPU TPABMATUYECKUX, MPOCTYIHBIX U IPYTUX
3a00JIeBaHUSX, OTPABJICHUSIX MUIIEBHIMU MTPOTyKTAMH,
o OIICHKM DJTHYECKHUX AacCIleKTOB HEKOTOPBIX MCCJIEIOBaHUN B 001acTH

OMOTEXHOJOTUH (KJIOHUPOBAHUE, UICKYCCTBEHHOE OTIOOTBOPEHHE).

CopepkaHre MNPAaKTUUECKUX 3aHIATHN ompeneneHo padodeil MporpaMMmon H
TEMaTUYECKUM IUIAHUPOBAHUEM, COOTBETCTBYET TEOPETUYECKOMY MaTepuaity
U3y4YaeMbIX Pa3esioB y4ueOHON AUCIUILIUHEI.

OOBEM NpPAKTHUUECKUX 3aHATUN MO JUCIUIUIMHE OINpeAeseTcs ydeOHbIM
IIJIAHOM 110 JAHHOM CIELHAIIBHOCTH.



[TpoaomKUTETFHOCTh MPAKTUUECKOTO 3aHATHUS - 2 akaJieMudeckux 4daca. [lepen
MIPOBEICHUEM MPAKTHYECKOTO 3aHSATHS MPEINOIaBaTeIeM OPTaHU3yeTCs HHCTPYKTAK,
a 10 €€ OKOHYaHUU — OOCYXJIEHUE UTOTOB.

KowMriekT MeTonnueckux yka3aHUH 10 BBITTOJIHCHHUIO MPAKTHYECKUX padoT
TUCITUTUTHBI «BHONOTH COMEPKUT 8 MPAKTHIECKUX 3aHSATHH.



IlepeyeHb NpaKTHYECKUX padoT
no qucumiInne «buosorus»

IHPAKTHYECKAS PABOTA Nel.

Tewma: Ha6JIIOI[€HI/I€ KJICTOK paCTCHHfI N JKUBOTHBIX IIOA MHKPOCKOIIOM Ha
T'OTOBBIX MUKPOIIpCIIapaTax, X OIIMCAHUC.

[IpuroroBneHue U oNMCaHUE MUKPOIIPENApaToB KIETOK pacTteHuil. CpaBHEHUE
CTPOEHHUS KJIIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKPOIPEIApaTaM.

INPAKTHYECKAS PABOTA Ne2.

Tema: BpigBiieHHMEe U OmIHCaHUC IMIPHU3HAKOB CXOACTBA SapOI[BIIHCﬁ YCJIOBCKa U
APYTHX ITO3BOHOYHBIX KaK JOKA3aTCJIbCTBA UX 3BOJIOOMOHHOTO POJACTBA.

HNPAKTHYECKAS PABOTA Ne3.
Tema: CocraBieHue NPOCTEUIIMX CXEM MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEILIMBAHMS.

ITPAKTHYECKASI PABOTA Ne4.
Tema: Pemnrenne reaeTnueckux 3aaad.

HNPAKTHYECKAS PABOTA NeS.
Tema: Pemenue reneTnyeckux 3aaay.

INPAKTHYECKAS PABOTA Ne6.
Tema: Onucanue ocodelt 0THOTO BHA IO MOP(OIIOTHICCKOMY KPUTEPHIO.

INPAKTHYECKAS PABOTA Ne 7.
Tema: IlpucnocoOneHue OpraHu3sMoOB K pa3HbIM cpefaM OOMTaHUs
(BogHOM, HA3eMHO-BO3AYIIIHON, TTOYBEHHOM).

INPAKTHYECKASA PABOTA Ne§.
Tema: CpaBHUTEIBHOE OINMUCAHME OJHOM M3 €CTECTBEHHBIX HPUPOJHBIX CHUCTEM
(HampumMmep, Jieca) U KaKOM-HUOYIb arpO3KOCUCTEMbI (HAIIpUMEp, MIIIEHUYHOTO MOJIs).



WHCTPYKIMHU VIS OBYUYAIOIMXCS
MO BBIMTOJTHEHUIO MMPAKTUYECKNAX PABOT

[Ipexxne 4yem NPUCTYNHUTh K BBITOJIHCHHIO 33JaHHM, BHUMATEIBHO MNPOYUTANTE
JaHHble pexkomeHAanuu. IIpakTuyeckne pabOTHl BKIOYAOT B ce0d 3aJaHus
CIEAYIOIUX BUIOB:

1. OTBer Ha MOCTABJICHHbIE BONPOCHI (C aprymMeHTanuei)

[IpounTaiiTe BOMPOC U BHUKHUTE B HETO.

Jns ynoOctBa mMoOAYepKHHUTE Ty, (pa3y, KOTopas, [0 BalleMy MHEHHIO,
ABJISIETCS] TJIABHOM. DTO MOMOXET BaM OBICTpEe COPUEHTHUPOBATHCS MPU OTBETE Ha
BOIIPOC.

Ecnu BbI cunTaere, 4ToO MOXKET€ OTBETHTh Ha BOIMpPOC 0€3 MOMOIIU JIEKIHH U
JOIIOJIHUTENIBHON JIUTEPATYpbl — IpUCTyHauTe. Eciu e BOIPOC 3aCTaBisCT BaC
COMHEBATbCA, OTKPONTE JEKUMOHHYIO TeTpaab (YUYEOHUK WA JIONOJIHUTEIbHYIO
JUTEPATYPY), MPOUYUTANTE HEOOXOJIUMBIN MyHKT, BHUKHUTE B COJEPKAHUE U IOCIE
ATOTO MPUCTyNANTE 3a padoTy.

['JTABHOE! He nepenucbiBaiiTe OTpBIBKY JICKIIUU B pabouyto TeTpajb! UeTko
otBeuaiite Ha [IOCTABJIEHHBIN Bompoc!

He 3a0ynpTe mpuBecTH apryMeHTanuo (00OCHOBAHME) BallleH MO3UIINHU, €CITU
BOITPOC MpPEANOJaraeT JUYHOCTHOE OTHOUIEHUE K MTpoOsIeMe.

2. 3anoJiHeHHe TA0HUIl U CXEM

[IpouunTaiiTe Ha3BaHUE TAOIUIBI LA CXEMBI.

Wcxons n3 Ha3BaHUs, BBl TOMMeETE 1IEJIb MPECTOSIISH PaOOTHI.

Bocnonb3yiiTech MarepuanamMu JEKIUA WIA APYTUMH HWCTOYHHKAMHU, YTOOBI
3aMoJHUTH TAOIUILY (CXeMy).

Hcnone3yiiTe 1BeTHbIC TrpaduuecKkue MaTepuanbl [Js BBIICICHUS] CTPOK,
CTOJIOIIOB WJIM PJIEMEHTOB CXEM.

Oco0oe BHMMaHME oOpaliaiiTe Ha YEeTKOCTh IPU OTOOpE MaTepuana: JaesaiTe
3aIMCU KPATKO U YETKO!

3.AJITOPUTM NPUTOTOBJIEHUS] BPEMEHHOI0 MUKpOIIpenapara
- IPEIMETHBIC U TTIOKPOBHBIEC CTEKJIA MPOTEPETh caldeTKON U3 HETKAHOTO MaTepuara;

- B35Th MIPEJAMETHOE CTEKJIO 32 OOKOBBIC Kpast U MOJOXKUThH Ha CTOJ;

- HAHECTH Ha MPEJIMETHOE CTEKJIIO |-2 Karuy 3aKII0Yaroe Cpeabl

(Boga, GU3MOJIOrMYECKUM pacTBOP);

- cJiefaTh TOHKHI Cpe3 pacTUTEILHOTO 00BEKTA CKAJIBIIENIEM Ha TIEHOTLIACTE;
- IOMECTUTh UCCIICAYEMBIN MaTepHall B KaruTiO Ha MPEIMETHOE CTEKIIO,
TIIATEIIBHO PACTIPABIISISI OOBEKT C TIOMOIIBIO MPENapOBaTbHON WTIIH;

- B35Th ITOKPOBHOE CTEKJIO 32 OOKOBBIC Kpasi, YCTAHOBUTH €0 MO YIJIOM

Ha Kpai KaIji ¥ MEIJICHHO OITYCTHUTh;

- BBICTYNAIOIIYIO 32 Kpasi IOKPOBHOTO CTEKJIA )KUIKOCTh YIATHUTh

MOJIOCKOW (PUITBTPOBAIBHON OyMaru;

- €CJTU KUJIKOCTh HE TTOKPBIBAET BCIO IJIOMIA H MO/ MOKPOBHBIM CTEKJIOM, MTUTIETKON
HaHECTH 0JIN3 Kpasi TOKPOBHOTO CTEKJIA eIle KaIlTio, KOTOpasi cama BTSHETCS



II0JT CTEKJIO;

- TOTOBBIM BPEMEHHBIHN MpenapaT NePeHOCUTh, JePKaTh, XPAaHUTh

TOJILKO TOPU30HTAJIHHO.

BHUMAaTEILHO IPOYNTANTE IIPaBUJIa OMMCAHUSI MUKPOIIPEIAPATOB.

- HAIIMIIIUTE Ha3BaHUE 00BhEKTa HAa MUKPOIIpEIapare;

- OMMIITIKTE MpenapaT Ha MaJoOM yBEIIMUYCHUH, YKa3aB €ro 3HaUeHHe;

OTMETHTE: KOJIMYECTBO KIETOK (MPUOIU3UTENIBHO), HATUYUE MEKKIETOUHOTO
BEILIECTBA, CTENIEHb OJHOPOHOCTH KJIETOK OOBHEKTa;

- onuIuTe GopMy U 0OCOOCHHOCTH KJIETOK, BUJIMMBIC HAa MAJIOM YBEITMYCHUH;

IIPU Pa3HOPOJIHOCTU 0OBEKTA ONUIIIUTE BCE OCHOBHBIC BUJIBI KJIETOK, YKa3bIBasl UX
MECTOPACIIOJIOKEHHE Ha TIpernapaTe U OTHOCUTEIIBHO JIPYT JIPYTa;

- BRIOEpUTE YacTh 00BEKTA, COTJIACHO 3a/la4yaM UCCIICIOBAaHMS, YCTAHOBUTE OOJIBIIIOE
yBEIIMUEHUE; YKAKUTE 3HAUCHUE YBEINUCHUS (BBIYUCIIUTE);

OTMEThTE JAETAIN CTPOCHUS KJIETKH, BUAMMBIC Ha TAHHOM YBEJIMYCHUU: XapaKTep
000JI0YKH; XapaKTep, 0COOCHHOCTH, PACTIOIOKEHHE U KOJIMYECTBO OPraHOUIOB;

- MOXHO VyKa3aTb Ha JIONOJHUTEIbHBIC AaCIeKThl HAOIIOJCHMI: JIBUKCHHE
IIUTOIIa3MBl,

OKpaIlIMBaHUE WU U3MEHEHHUE CTPYKTYP KIECTKU MPH BO3JACHCTBUHU ONPEASICHHBIX
BCILIECTB;

- ONKUCAHUE MUKPOIIpEenapara JOJKHO ObITh B BUJIE pa3BEPHYTOr0 TEKCTa 0€3
COKpaIIEeHHH, OTpaKaroIero Bce AeTaau HAOM0eHUH 00bhEeKTa.




[IpakTiueckas pabora No 1.

Habmoienne KJIeTOK pacTeHH U >KUBOTHBIX MOJ MHKPOCKOIOM Ha TOTOBBIX
MUKpoOIIpenaparax, MuXx  onuacanue. lIlpuroroBieHne W OonucaHue
MUKPOIIPENAPATOB KIETOK pacTeHunil. CpaBHEHUE CTPOEHUS KIETOK PACTEHUN U
KUBOTHBIX 11O TOTOBBIM MHUKPOIIPENIAPATaAM.

Iesb: paccMOTPETh KIETKH PA3JIUYHBIX OPraHU3MOB U UX TKAHEHN MOJ MUKPOCKOIIOM
(BCIOMHUB TIpU ITOM OCHOBHBIE NPHUEMBbI PabOTBl C MHUKPOCKOIIOM), BCIIOMHUTH
OCHOBHBIE 4YacCTW, BHAMMBIE B MHKPOCKOII M CpPAaBHUTh CTPOCHHE KIIETOK
PACTUTENbHBIX, TPUOHBIX U JKUBOTHBIX OPTaHU3MOB.

OO0opynoBanmMe: MUKPOCKOIBI, MPEIMETHBIE, TOKPOBHBIE CTEKJIA, MPENapoBalbHbIC
UIJIbI, TOTOBBIE MHUKPONPENAPAThl PACTUTEIBHON (KOXKHIIA YELIyH JIyKa),’KHBOTHOU
(onuTenuanpHas TKaHb — KIETKM CIHM3UCTOM pPOTOBOM MOJOCTH), TPUOHOM
(ApoxKEeBbIE WU TIJIECHEBBIEC TPUOBI) KIIETOK,

Ta0JIMILIBI O CTPOCHUH PACTUTEIBHOM, )KUBOTHOM ¥ TPUOHOM KIIETOK.

CnpaBouyHbIil MaTepUAaJL:

MuxkponpenapaT - 3TO CHEUUAJIbHBIM H3y4aeMbli OHOJOTUYECKHM Marepua,
KOTOPBIM pa3sMeNIeH MEXIy IPEAMETHBIM U MOKPOBHBIM CTEKJIOM. Mcronp3oBaHue
rOTOBOT'0 MaTepHallia Mo3BOJIseT OBICTPO U 0€3 IPOo0JIeM OKYHYThCS B MUKPOMUP.
Ero MOXHO NpUTOTOBUTH CaMOCTOATENIBHO, IMOMECTUB H3y4daeMbli OOBEKT Ha
IOpEeIMETHOE CTEKJIO M HaKpbIB IMOKPOBHBIM cTekioM. HeoOxonumo akkKypaTHO
oOpamarbest ¢ u3ydaeMbIMU 0OBEKTaMH, HE OCTABJIATH CJIE/bl MaJbLIEB HA CTEKJIAX,
TaK KaK »3TO MOXET TIOMEIIAaTh IOJYYUTh JIOCTOBEPHBIE PE3YIbTAaThl OT
HaOmoneHus. Eciu ciydailHO TOTPOHYJMCH 10 CTEKIJa, TO Jydlle yOpaTh Clelibl
MSITKOM calieTKOM.

Conepxkanue padoTbI:

l.PaccmoTpuTe MO MHMKPOCKONOM TOTOBBIE MHKpOIpENnapaTbl pPACTUTEIbHBIX,
KUBOTHBIX, TPUOHBIX KJIETOK.

2.3apucyiTe MO OJHOW pACTUTEIBHOM M KUBOTHOM kieTtke. I[loanmummre wux
OCHOBHBIE YaCTH, BUJUMbBIE B MUKPOCKOTIL.

3.1IpuroroBbTe MUKpOIpENapaT KJIETOK paCTCHUIA.

I103HaKOMBTECH C AITOPUTMOM U3TOTOBJIEHHS BPEMEHHOIO MUKpPOIIpEnapara:

- IpeIMETHBIEC U TTOKPOBHBIE CTEKJIA MPOTEPETh calipeTKON U3 HETKAHOTO MaTepHaa;
- B3STh MPEAMETHOE CTEKJIO 32 OOKOBBIE Kpasi U MOJIOXKUTh HA CTOJI;

- HAHECTH Ha MPEJIMETHOE CTEKJIO 1-2 Kariy 3aKII0YaroIe Cpeabl

(Boga, GpU3MOJIOrMYECKUM pacTBOP);

- cliefaTh TOHKHUI cpe3 pacTUTEIBLHOr0 OOBEKTA CKaJIbIIeNIEM Ha NIEHOIIACTE;

- IOMECTUTh UCCIIEAYEMbIN MaTepHall B Karllio Ha MPEIMETHOE CTEKJIO,
THIATEJIBHO PacHpaBlisisi OOBEKT C MOMOILBIO MPENAapOBATbHON UTJIBI;

- B35Th [TOKPOBHOE CTEKJIO 32 OOKOBBIE Kpasi, YCTAHOBUTD €0 MO YIJIOM

Ha Kpai KaIjud U MEIJIEHHO OIyCTHUTh;

- BBICTYNAIOLLYIO 32 Kpasi IOKPOBHOTO CTEKJIA KUAKOCTh YIATUTh




MOJIOCKOM (pUIBTPOBATILHON OyMaru;

- €CIIM JKHUJIKOCTh HE TIOKPBHIBACT BCIO ILIOIIA/Ib MOJT IIOKPOBHBIM CTEKJIOM, ITUIIETKOM
HaHECTH OJIM3 Kpas IIOKPOBHOI'O CTEKJIA €IIe KaIlIio, KOTopas caMa BTSIHETCS

IOJT CTEKJIO;

- TOTOBBIN BPEMCHHBIN IpeIapar MepeHOCHTb, IepKATh, XPaHUTh

TOJBKO TOPH30HTAILHO.

BHuUMAaTEIbHO MpOYMTANTE ITPaBHIIA OIMCAHUS MUKPOIIPEIIAPATOB.

- HaIMIIIUTE Ha3BaHUE 00BbEKTAa Ha MUKpOIIpernapare;

- OIUIIIUTE MperapaT Ha MaJIOM yYBEIMYCHHUH, YKa3aB €ro 3HaUCHHUEC;

OTMETHTE: KOJIMYECTBO KIETOK (TMPUOIM3UTEIBHO), HATUIHE MEKKICTOYHOTO
BEIIECTBA, CTEIICHb OJTHOPOIHOCTH KJICTOK O0OBCKTA;

- onUIIUTe GOPMY U OCOOCHHOCTH KJIETOK, BUJMMBIC HAa MAJIOM YBEITHUCHUH;

IIPU PA3HOPOJIHOCTU 0OBEKTA ONUIIUTE BCE OCHOBHBIC BU/IbI KJIETOK, YKa3bIBas X
MECTOPACIIOI0KECHUE Ha IIperapaTe U OTHOCUTEIILHO APYT IPyTa,

- BEIOEpHUTE YacTh 00BbEKTA, COTIIACHO 3aJladyaM MCCIIeIOBaHHUS, YCTAHOBUTE OOJIBIIIOE
YBEIIMUCHHE, YKAKUTE 3HAUCHUC YBEINUCHUS (BBIYUCIIUTE);

OTMETHTE JIeTAIN CTPOCHUS KIICTKH, BUINMbIC Ha TAHHOM YBCJIMYCHHUH: XapaKTep
000J109KH; XapaKTep, 0COOCHHOCTH, PACIIOI0KEHNE U KOJMYSCTBO OPTaHOHIOB;

- MOXHO yKazaThb Ha JIONOJHHUTCIBHBIC AacCIeKThl HAONIOACHUN: IBHKCHUC
IIATOILJIA3MBI,

OKpaIlTuBaHUE WM U3MEHEHUE CTPYKTYP KJICTKH MPH BO3JCHCTBUH ONPEICICHHBIX
BCILICCTB;

- ONMCAaHUE MUKPOIIperapara JOJKHO ObITh B BHJIE pa3BEPHYTOT0 TEKCTa 0€3
COKpaIEHHUH, OTpaKaroIero BCe AeTaau HaOM0eHUH 00bhEeKTa.

4. Hcronp3yss TEOPETHYECKYIO YacTh, IPUTOTOBHTE BPEMEHHBIM IIpemapar
PaCTUTENBHOTO OOBEKTA.

PaccmoTpuTe ero Ha MayioM, a 3aTeM — Ha OOJIBIIIOM YBETHYCHHUH.

Onucanne MUKponpenapara.

OOBeKT

VBenuuenue: Majoe , OompIIIOE

5.CpaBHUTE CTPOCHHUE PACTUTEIBbHOW, TPUOHON W KUBOTHOM KJIeTOK. CpaBHEHUE
MPOBECTU MPU TMTOMOIIM CPABHUTEIHHOU TaOnuIel. CrenaiTe BEIBOA O CIIOAKHOCTH UX
CTPOEHHSI.

6.Caenaiite BBIBOJI, ONMUPAsCh HAa HMMEIOUIMECS Y Bac 3HAHUS, B COOTBETCTBUU C
1IEJIBI0 PabOTHI.

O dYeMm CBHIETETHCTBYET CXOJCTBO KIETOK pACTeHHM, TpuOOB M >KUBOTHBIX?
[IpuBenuTe npuMepsL.

O 4eM CBUAETENBCTBYIOT Pa3IMUUs MEXKAY KJICTKaMH MPEACTaBUTENICH pa3IMUHbIX
napctB npupoabl? [IpuBeaute npumepsl.

BeimummTe OCHOBHBIC TIOJNIOKEHMS KJIETOUYHOW Teopur. OTMEThTe, KakKoe U3
MOJIOKEHU MOKHO 00OCHOBATh MPOBEJIEHHON PabOTOM.



[TpakTuyeckas padora Ne 2.

BrisiBneHne W onucaHue NPU3HAKOB CXOJCTBA 3apOJBINIEN 4YEIOBEKa M JIPYTHUX
IIO3BOHOYHBIX KaK JI0Ka3aTEJIbCTBA UX IBOIIOLUOHHOIO POACTBA.

Hean: npociaeauTs B 3BOJIIOIMOHHOM IIJIaHE BCE CTAAUU PA3BUTHS OPraHU3MOB.
O6GopynoBanme: UHCTPYKTUBHBIE KAPTOUKHU.
CnpaBouHbIii MaTepHAaJL:

@DaKT eAMHCTBA MPOUCXOXKIACHUS KUBBIX OPraHU3MOB ObLIT MOJTBEPKJICH HA OCHOBE
AMOPHOJOTHYECKUX HCCIIeOBaHUN. Bce MHOTOKJIETOUHBIC KUBOTHBIC Pa3BHUBAIOTCS
W3 OJHOM OIUIOJJOTBOPECHHOM AMIEKJIETKH. B mponecce MHIMBUYaIbHOTO Pa3BUTHSA
OHM MPOXOJAT CTAAUU JpoOJieHUs, 00pa30BaHUsl ABYX- U TPEXCIOMHOTO 3apOIbIIIEH,
dbopMUpOBaHUS OPraHOB U3 3aPOJBIIIEBBIX JUCTKOB. (CXOJCTBO 3apOJIbIIIIEBOIO
Pa3BUTHS )KUBOTHBIX CBUACTEIBCTBYET O €IMHCTBE UX MPOUCXOKICHUS.

C 0co00# 0TYETIMBOCTHIO CXOACTBO AIMOPHOHAIBHBIX CTaIMI BRICTYIIAET B Mpejenax
OT/ICJIbHBIX THUIIOB U KJaccOoB. Tak, Ha paHHUX CTaAUSIX PA3BUTUI Y 3apOJbIIIEH
MTO3BOHOYHBIX (PBIObI, SMIEPHIIBI, KPOJIHKA, YETOBEKA) HAOIIOJAETCS MOPAZUTENHHOE
CXOJCTBO: BCE OHM MMEIOT T'OJOBHOW, TYJOBHUILIHBIM U XBOCTOBOW OTJIEIbI, 3a4aTKH
KOHEYHOCTEM, 10 OOKaM Telia - 3a4aTtku xaop ( puc. 1).

Puc. 1. CxoncTBo HayanbHEIX CTaAUNA OHTOT€HE3a NO3BOHOYHBIX.

[To Mepe pa3BuTHA 3apObINICH YEPTHl Pa3INdMsl BHICTYIAIOT BCe 0oJiee SBCTBEHHO.
[IpyueM BHauvasie TPOSIBIAIOTCA NPU3HAKUA KJlacca, K KOTOPOMY OTHOCSATCS



3apO/IBIIIM, 3aTeM MPU3HAKU OTPsJa U Ha elle 0oyiee MO3THUX CTAIUSIX - MPU3HAKU
poAa W BuJa. JTa 3aKOHOMEPHOCTh B Pa3BUTUM 3apOJbIIIECH YKa3bIBa€T HAa HX
POJACTBO, MPOUCXOKIACHUE OT OJHOTO CTBOJA, KOTOPBIA B XOJ€ ABOJIOIMH pacHaics
Ha MHO>KECTBO BETBEM.

VY Bcex mpencTaBuTeNedl OMHOTO THMa (HAMpUMEp, XOPAOBBIX) Hambojee o0Iue
0COOEHHOCTH CTPOEHHUsI SMOPHUOHOB (XOp/1a, KUIIEUHUK, 3a4aTKU MEPEAHUX U 3aHUX
KOHEYHOCTEH) (POPMHUPYIOTCS TOBOJIBHO PaHO B OHTOTEHE3€ M MO OJHUM U TEM XKe
peuentaM. Ha paHHHX cTaausX OpraHoreHes3a 3apoJIbIIIi CXOIHbI APYT C JPYTOM.

Pycckuii yuensnii Kapn Bbap (1792-1876) oOnHapyxuin Mnopa3uTeabHOE CXOACTBO
3apoAbIIIEH pa3IMYHBIX MO3BOHOYHBIX. OH mucan: ««3apoJbIli MJIEKOMUTAOIINX,
IITUL, SIIEPULl U 3MEH, B BBICIIEH CTENEHU CXOJHBI MEXIY COOOM Ha CaMbIX PaHHUX
CTausAX, KaK B LIEJIOM, TaK U IO CIOCOOYy pa3BUTHS OTIEIbHBIX YacTel. Y MEHs B
CHUPTY COXPAHSIOTCS JBa MaJCHbKUX 3apoibllla, KOTOpbIE sI 3a0blI1 MOMETUTh, U
TENEeph 51 COBEPLICHHO HE B COCTOSIHMM CKa3aTh, K KAKOMY KJIacCy OHM IIPUHAJIEKAT.
MoskeT ObITb, 3TO ALIEPULIBI, MOKET ObITh — MaJICHbKUE NTHUIIbI, & MOKET OBITh — U
OYEHb MAJICHBKUE MJIEKONUTAIOIIME, O TOTO BEJIIMKO CXOJICTBO B YCTPOMCTBE T'OJIOBBI
U TYJOBULIA Y 3THX XKMBOTHBIX. KOHEYHOCTEW, BIpOYEM, y 3THX 3apOJABILIEH elle
HeT. Ho ecnu Obl 1ake OHU U OBUIM Ha CaMbIX PaHHUX CTaJUAX CBOErO pa3BUTHUSA, TO
M TOTJla Mbl HUYETro HE Y3HaJIX Obl, IOTOMY YTO HOTH SIIIEPUL] U MIIEKOMUTAIOUIUX,
KpbUIbSl U HOTY NTHI], & TAKXKE PYKA U HOTH YEJIOBEKa Pa3BUBAIOTCS U3 OJHON U TOU
K€ OCHOBHOU (hOPMBI».




Puc. 2. CxoncTBO 3apoblIeil pa3HbIX KJIACCOB MO3BOHOYHBIX Ha pa3HbIX dTanax (I—
[IT) onToOreHesa.

Ha Oonee mo3gHMX CTagusX pa3BUTHS  pa3uyusl MEXIy SMOpHOHaMU
YBEJIIMYUBAIOTCS, MOSBJSIIOTCS IMPU3HAKU Kiacca, oTpsana, cemeicrBa. Y. [lapBun
paccMmarpuBaji CXOACTBO PAaHHUX CTAaJuil OHTOI€HE3a y PAa3HbIX IpeICTaBUTENEH
KPYIHBIX TAaKCOHOB KaK YKa3aHHE Ha MX HBOJIIOLIMOHHOE IMPOUCXOXKIECHUE OT OOIIMX
IPEIKOB.

CoBpeMeHHBIE  OTKpBITUSI B  O0JIaCTM TE€HETHKUA  Pa3BUTUS  MOATBEPAIIH
JTApBUHOBCKYIO THNOTE3y. BbUIO MOKa3aHO, HAapUMEpP, UYTO BaKHEHIIUE MPOIECCHI
pPaHHET0 OHTOrEHE3a Yy BCEX IO3BOHOYHBIX COBEPIIAIOTCS MO OJHUM U TEM XKeE
pelentaM: OHU KOHTPOJIMPYIOTCSI OTHUMU U TEMH K€ reHaMmu. bosiee Toro, MHOTHE U3
ATUX TEHOB-PETYJISITOPOB OOHAPY>KEHBI U Y 0€CIIO3BOHOYHBIX (YEPBEMl, MOJTIOCKOB U
YJICHUCTOHOTHUX ).

B cBoem pa3BUTHM OpraHU3M MPOXOAUT OJTHOKJIETOUHYIO CTAJIMIO (CTaaus 3UTOTHI),
YTO MOXKET paccMaTpUBAThCS KaK MOBTOPEHUE CTaJUM MEPBOOBITHON aMeObl. Y Bcex
MMO3BOHOYHBIX, BKJIOYas BBICHIMX WX INPEICTaBUTENICH, 3aKJIaJbIBaeTCi XopAa,
KOTOpasl Jlajee 3aMeniaeTcsl MO3BOHOYHUKOM, a Y UX MPEAKOB, XOp/ia OCTaBalach Ha
BCIO JKM3Hb. B X0/1€¢ SMOpHOHAIBHOTO PA3BUTHS NTHUI] U MJIEKOIUTAIOIINX, BKIIOYas
YeJIOBEKa, MOSBISIIOTCA »Ka0EpHbIe WIEJIM B TJOTKE M COOTBETCTBYIOIIME WM
neperopojku. DaxkT 3akiaJKd >Ka0EpHOro amnmapara y 3apoJbllield Ha3eMHBIX
IO3BOHOYHBIX OOBSCHIETCS HMX IPOUCXOKIACHUEM OT pbIO0OOPA3HBIX MPEIKOB,
Aplmamux sxadpamu. CTpoeHue cep/ia 4eI0BEeYeCKoro 3apopliia B paHHHUM nepuos
(opMupOBaHHsA HANOMHUHAET CTPOCHHE HTOIO OpraHa y pbl0: OHO C OJHUM
OpeICcepAruEM U OJHHUM XKeITyJo4KoM. KOHEYHOCTH BCeX MIIEKONMMTAKOLIMX CHavala
pa3BHUBaIOTCS MO OOIIEH MporpaMmMe, IMpeaycMaTpuBamomei (HopMHpOBaHHE MATH
HaJIblIeB, OJIHAKO Ha O0Jiee MO3HUX CTAAUSIX IMOPHOHAIILHOTO PAa3BUTHS BCTYNAIOT B
NEUCTBUE CIEUU(PUUECKUE MPOrpaMMbl, BO3HUKILIKE IMO3KE B XOJE ABOJIOIUU — Y
KOIBITHBIX 3a4YaTKW ISICTHBIX KOCTEH CIIMBAIOTCSA, Y KHUTOB M JI€Ib()UHOB OHH
pPEAYLHPYIOTCS, Y JIETy4e MBI OHHU MPEBPAILAIOTCS B OCHOBY KpbUIbEB U jam. Y
0€33y0bIX KHTOB B 3MOpPHMOHAIBHOM IE€PUOJE MOSBIAIOTCS 3yObl. 3yObl 3TH HE
MIPOPE3BIBAOTCS, OHU PA3PYLIAIOTCS U paccachblBatOTCs. MypaBbeabl pokaatoTcs 0e3
3y0OB, HO Yy 3apoAbIIIEH STHUX MKUBOTHBIX Mbl OOHApY>KMBAEM 3a4aTKU 3yOOB,
KOTOpbIE MCUYE3a0T Ha 0oJiee MO3AHUX CTaAMSIX Pa3BUTHUS. DTO CBUACTEIBCTBYET O
TOM, 4YTO OOMIMIA NpPEeIOK MYpaBbEAOB U JAPYTUX HEMOJHO3YyObIX (JICHUBLEB,
OpoHEHOCIEB) UMeN 3yObl, a €ro MOTOMKH WX MOTEPsUId — KTO TMOJHOCTBIO, KTO
gactuyHO. Ho TeHbl - peuentsl ais co3gaHus 3yOoB, OHM yHacienoBaiu. [ITuirsi
noTepsii 3yosnl emie panbiie - 7/0-80 MUJUTMOHOB JIET Ha3al, HO B WX YETIOCTHBIX
3aUaTkax 70 CHUX TIOp MBI OOHApy’>XMBaeM CHHTE3 OEITKOB HEOOXOAMMBIX IS
pa3BUTHS 3y0OB.

[IpuBeneHHble 3€Ch U MHOTHE APYrUe NPUMEPHl YKa3bIBAIOT HA TIIYOOKYIO CBSI3b
MEXIy WHIUBUIAYAIbHBIM PAa3BUTHEM OPTaHU3MOB U UX UCTOPUYECKUM Pa3BUTHEM.



Ota CBiI3b  HalUla  CBOE  BBIpAXEHUE B OMOTEHETHYECKOM  3aKOHE,
chopmynupoBanabiM . Mrommepom u J. I'ekkenmem B 19 Beke: «OHTOTEHE3
(MHAMBUAYATEHOE Pa3BUTHE) KaXKIOH O0COOM €CTh KpaTKoe W OBICTPOE MOBTOPCHUE
¢duoreHeza (MCTOPUIECKOTO Pa3BUTHS) BHAA, K KOTOPOMY 3Ta OCOOb OTHOCHTC.
Takum 00pa3oM, B MHIAUBUIAYAIBHOM Pa3BUTUU >KMBOTHBIX MOBTOPSIIOTCS MPU3HAKU
HE B3pOCJIBIX MIPEAKOB, @ UX 3aPOJIBIIICH.

Copnep:xkanue padorbl:

3ananue 1. [Ipounraiite TeKCT U paccMoTpuTe pucyHkH. OTBeThTE Ha Bompoc: «Hem
OOBSICHSETCS CXOJICTBO PaHHUX CTAAMI SMOPUOHAIIBHOTO Pa3BUTHSI )KUBOTHBIX 7))

3aILaHI/IC 2. CocTaBbTe CXCMY 3BOJIOLHUOHHOI'O PA3BUTHA, I'IC 6y,ZLYT OTPAKCHBI BCC
CTaIuH pasBUTUA OPIraHU3MOB.

B Terpamu nomkeH OBITH apryMEHTHUPOBAHHBIM OTBET Ha | 3amaHue. 2 3ajlaHue
TBOPYECKOE. 3AECh CTYAEHT AOJDKEH B BUIE CXEMbI OTPAa3UTh PAa3BUTHUE OPTAHU3MOB
OT OJJHOKJIETOYHOTO JO MJIIEKONUTAIOIMINX U MOKPBITOCEMEHHBIX.



[IpakTiueckas padorta Ne 3
CocraBneHre IPOCTEHIIINX CXeM MOHOTHOPHUIHOTO H JUTHOPUIHOTO CKPEIIUBAHUS.

Hean: NU3yunTh anropuT™M pelieHus 3aJad Ha MOHOTHOPHUIIHOE W JUTHOPUIHOE
CKpEIlUBaHUE, TPUMEHEHUE OCHOBHBIX 3aKOHOB HACJIEI0BAHUS
OobopynoBanmue:

- UH(POPMALIUOHHBIE UCTOYHUKHU

- CXEMbI U PUCYHKH
CnpaBouHbIii MaTepHAaJ:

MoHornbpuIHOE CKpEIUBaHNE — CKPEIIMBAHUE 0COOCH, OTINYAIONTUXCS IPYT
OT JApyTa JINIIb OJHUM IMPHU3HAKOM. ['€H, B KOTOpPOM 3akitoueHa wHpopMamus 00
ATOM OJIHOM M3 MIPU3HAKOB HA3bIBACTCS aJUICIbHBIM T'€HOM WJIU aJUICIIbIO.

Ecnu ckpemmBaroTCs OpraHu3Mbl, OTJIMYAIONIMECS JApPYyr OT Jpyra He IO
OJHOMY MPpU3HAKY (MOHOTHOPHUIHOE), a o IBYM, TO
CKpEILUBAaHUE HA3BIBACTCS TUTUOPUIHBIM.

Conep:xkanue padoTbi:

3amanue:

1. BCiOMHUTH OCHOBHBIE 3aKOHBI HACIIEOBAHUS MPU3HAKOB.

2. O3HaKOMUTBCA C MpaBUiIaMU 0(POPMIICHUSI TCHETUUECKUX 3a/1a4.

3 KomnekTuBHBIA pa3dbop 3a7ad HAa MOHOTHOPHIHOE U JUTHOPUITHOE
CKpEILIUBaHUE.

4 CaMOCTOATENIBHO PENINTh 3aJlayd Ha MOHOTUOPUIHOE U JUTUOPUAHOE
CKpeIllUBaHue, TOAPOOHO OMUCKHIBASL X0/ pelieHust U chOpMYJIUPOBATH MOJHBINA OTBET

5 PemmTh npemsioKEHHbIE TeCThl C odopmiieHHeM 3amauu. [IpoBecTn
B3aUMOITPOBEPKY

6 OOCynuTh pe3ysibTaThl B TPYIINE: UYTO BBI3BAJIO CJIOKHOCTU, YTO OCTAJIOCH
HETIOHSTHBIM.

3aayu HA MOHOTUOPUIHOE CKPelIUBAHUE

3amaua Ne 1.VY KpymHOTO poraTtoro CKOTa T'€H, 0O0YCIOBIMBAIOIINNA YEPHYIO
OKpacKy WIEpCTH, JAOMHHUPYET HAJ T[EHOM, OINPEICISIONINM KpPACHYK OKpACKY.
Kakoe moToMCTBO MOXKHO OXKHUJATh OT CKPEIIMBAHUS TOMO3UTOTHOTO YEPHOTO ObIKa
Y KpaCHOU KOPOBBI?

Pa36epem pemienue sToit 3amaun. BHauane BBeaem obo3HaueHus. B renernke
JUIsI T€HOB TIPUHATHI OYKBEHHBIE CHUMBOJIBI: JOMHHAHTHBIE TE€HBI 0003HAUYAIOT
NPOMUCHBIMU OyKBaMM, PEIIECCUBHBIE — CTPOYHBIMU. ['€H YEpHOU OKpacKu
JTOMUHHUPYET, TO3TOMY ero 0003HaunM A. ['eH KpacHOM OKpacKu MIEPCTH PEIIECCUBEH
— a. CneroBatenbHO, TEHOTHUIT YEPHOTO TOMO3UTOTHOTO ObIka Oyner AA. Kakos xe
TEHOTHUIl Y KpacHOM KopoBbI? OHa 00JialaeT PElecCUBHBIM MPU3HAKOM, KOTOPBIN
MOXKET TMPOSBUTHCS (DPEHOTUMUYECKHM TOJIBKO B TOMO3UTOTHOM  COCTOSIHUM
(opranusme). Takum o0Opa3om, ee reHoTuN aa. Eciu Obl B reHOTHIIE KOPOBBI ObLI
XOTs1 Obl OJMH JOMUHAHTHBIN T'€H A, TO OKpacKa IIEePCTH y Hee He Obl1a Obl KpacHOM.

Teneps, Koraa TEHOTHUIBI POAUTEIBCKUX OCOOCH OmpeneneHbl, HEOOX0IUMO
COCTaBUTh CXEMY TE€OPETUYECKOTO CKPEIIMBAHUSI.



UYepHblil Oblk OOpa3yeT OJUH TUIl raMeT IO HCCIEIyeMOMY T'€Hy — BCE
MOJIOBBIE KIJIETKM OyayT cojaepkaTh Toidbko TeH A. [lns yngoOctBa mojcyera
BBIITMCHIBAEM TOJBKO TUIIBI TAMET, @ HE BCE MOJIOBBIE KJIETKH JAHHOTO >KUBOTHOTO. Y
TOMO3UTOTHOM KOPOBBI TAKXE OJMH THN rameT — a. [Ipu CAusHuM TakuxX ramer
MEXIy co0oi oOpa3zyercs OMH, EAMHCTBEHHO BO3MOXXHBIA T€HOTUIT — Aa, T.€. BCE
MOTOMCTBO OyjaeT eAuHOooOpa3HO W OyAeT HECTH MPU3HAK POAMUTENS, HUMEIOIIETO
JOMUHAHTHBIA (QeHOTUn — uepHOro Obika. Takum oOpa3oM, MOXKHO 3amHucaThb
CJIEIYIOIIUNA OTBET: MPHU CKPEIIMBAHUM T'OMO3UTOTHOIO YEPHOro ObIKa M KpacHOM
KOpPOBBI B IOTOMCTBE CJIEIyEeT 0>KMJIATh TOJIBKO YEPHBIX FE€TEPO3UTOTHBIX TEIIAT.

Caenyromue 3a1a4u cjeAyeT pellInTh CAMOCTOSITEIbHO, NOAPOOHO ONUCAB
xoA pemeHusi W cGopMyJIHPOBAB MOJHBIA OTBeT (BAPpHAHTHI oOmpeaeaserT
NnpenoaaBareib).

3amaua Ne 2. Kakoe OTOMCTBO MOYKHO OKHMJATh OT CKPEIIMBAHUS KOPOBBI U
OBIKa, TETEPO3UTOTHBIX IO OKPACKE MIEPCTU?

3agaua Ne 3.V MOPCKHX CBHHOK BHXpacTas MLIEPCTh ONPEAEIAECTCS
JOMUHAHTHBIM T€HOM, a [JIaJIKasi — PELECCUBHBIM.

1. CkpemmBaHue ABYX BHUXPACTBIX CBMHOK Mexay coOoi aano 39 ocobeil ¢
BUXpacToi 1epcThio U 11 riagkomepcTHhIX KUBOTHBIX. CKOJIBKO Cpenu 0coOeid,
MMEIOIIMX JOMHHAHTHBIA (DEHOTHI, JOJHKHO OKa3aTbCsl TOMO3HUIOTHBIX MO 3TOMY
IIpU3HaKYy?

2. Mopckasi cBUHKa C BUXPAacTOM IIEPCThIO IPHU CKPEUIMBAHUM C OCOOBIO,
oOnagaroniell TIajKoN IIepCThIO, Jaja B IMOTOMCTBE 28 BHUXpACThIX U 26
IJIaIKOLIEPCTHBIX MOTOMKOB. OIpeaenTe reHOTUIIBI POAUTENIEH U TOTOMKOB.

3amaua Ne 4. Ha 3Bepodepme momyuen mpuruion B 225 Hopok. M3 Hux 167
KUBOTHBIX HMMEIOT KOPHUYHEBBIM MeX M 58 HOpPOK T0Jiy0OBaTO-CEpOl OKpPACKH.
Onpenenure TEHOTHNBI HCXOIHBIX (OPM, €CIU HM3BECTHO, YTO TI'€H KOPUYHEBOMN
OKpacKy JOMHHHUPYET HaJ F'€HOM, ONPEAEIISIOIINM roly00BaTO-CEPBI LIBET ILIEPCTH.

3agaua Ne 5.V wuenoBeka reH Kapux IVIa3 JOMMHUPYET HAJI TE€HOM,
00yCIOBIUBAIONIUM TOJIyObIe 1a3a. ['omy0Oornaspiii MyXK4rHa, OJUH U3 POJUTENCH
KOTOPOTO MMEJl Kapue TJla3a, *KEHWJICS Ha Kaperjia3ou KEeHIIMHE, Y KOTOpOH oTell
MMeJ Kapue TJia3a, a MaTb — roiyOsie. Kakoe moOTOMCTBO MOYKHO 0KHMJATh OT 3TOrO
Opaxa?

3amaya Ne 6. AnbOMHU3M HaclelyeTcsl y YeJI0BeKa KaK pEeLeCCUBHBIN MPU3HAK.
B cembe, rae oauH U3 cynpyroB ajnbOMHOC, a APYroil MMEeT MUIrMEHTHPOBAaHHBIE
BOJIOCHI, €cTh JBo€ jaered. OauH peOeHOK anbOMHOC, JPYrol — C OKpalleHHBIMU
Bosiocamu. KakoBa BepOsITHOCTB pOKIIEHHUs CIEayIOIero pebeHKka-aapo1Hoca?

3amayu HA TMTHOPUIHOE CKpelMBAHNE

3amaya Ne 1. BeimummTe rameTsl OpraHM3MOB CO CIEAYIOIIMMU F€HOTHIIAMMU:
AABB; aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABbLCC; AaBbCC;
AaBbCec.

Paz6epem onun u3 npumepos. [Ipu pemeHnn mogoOHBIX 3a/1a4 HEOOXOIUMO
PYKOBOJICTBOBAThCSl 3aKOHOM YHCTOTHI TAMET: raMeTa NreHeTUYECKH YUCTa, TaK KaK B
HEe I0MaaacT TOJbKO OJUH I'€H M3 KKJIOW ajuIeJIbHOU mapsl. Bo3bmeM, K npumepy,
oco0b ¢ renotunom AaBbCc. 13 mepBoii mapbl TeHOB — mapbl A — B Ka¥AylO
MOJIOBYIO KJIETKY IMOMNajaeT B Mpolecce Meio3a aubo ren A, nubo reH a. B 1ty xe



raMeTy u3 mapbl T€HOB B, pacrosnokeHHbIX B Ipyrod XpOMOCOME, MOCTyINaeT re’ B
win b. TpeTbs mapa Takke B KaXIyIO MOJIOBYIO KJIETKY MOCTaBISET JOMHUHAHTHBIN
red C WIM €ro peueccuBHbId amienp — c. Takum o00pa3oM, rameTa MOXKET
cozepkaTh WU Bce AoMuHAHTHBIE reHbl — ABC, minm xe peneccuBHbie — abc, a
takke ux couetanus: ABc, AbC, Abe, aBC, aBc, a bC.

YtoO6bl HEe OMIMOUTHCS B KOJIMYECTBE COPTOB TaMET, 00pa3yeMbIX OpraHH3MOM
C WCCIICTyEMBbIM T€HOTHIIOM, MOKHO BOCIOJIb30BaThCs (hopmyioit N = 2n, roe N —
YUCJIO THUIOB TaME€T, a4 N — KOJMYECTBO TETEPO3UTOTHBIX Nap TEHOB. B
NPaBUIBLHOCTH 3TOM (DOpMyIbI JieTKO YOenuThCs Ha NpUMepax: rerepo3urora Aa
UMEET OJIHY FeTepO3UTOTHYIO Mapy; cienoBarenbHo, N = 21 = 2. Ona oOpa3yer 1Ba
copra rameT: A u a. Jlurereposzurora AaBb conepkuT nBe reTepo3uroTHeie mapsl: N
= 22 = 4, popmupyrorcs yethipe THna ramer: AB, Ab, aB, ab. Tpurereposurora
AaBbCc B COOTBETCTBUM C 3TUM J0JKHA OOPa30BBIBATH 8 COPTOB MOJIOBBIX KJIETOK
N =23 = §), OHH YK€ BBIIIHCAHBI BBIIIIE.

3agaya Ne 2. ¥V KpymHOro poratoro CKOTa reH KOMOJOCTH JOMHUHHUPYET Hal
Ir€HOM pOraToOCTH, a T€H YEPHOro IBETa IIEPCTH — HaJ I'€HOM KpPAaCHOM OKpPACKH.
O0e napbl TEHOB HaXOATCS B pa3HBIX Mapax XpPOMOCOM.

1. Kakumu OKaxyTcsl TeNsTa, €ClId CKPECTUTh T'€TEPO3UTOTHBIX MO 00EUM
napam NpHU3HAKOB ObIKa U KOPOBY?

2. Kakoe moTOMCTBO Cl€QyeT 0KHMIaTh OT CKPEIIMBAHHUS YEPHOTO KOMOJIOTO
ObIKa, TETEPO3UTOTHOIO IO 00EUM MapaM MPU3HAKOB, C KPaCHOM poraToil KOpOBOii?

3amaua Ne3. ¥V co0ak uepHBIM LBET MIEPCTH JTOMUHHUPYET HaJ KO(GEWHbIM, a
KOpOTKasi 1epcTh — Haj AnuHHOM. OO0e maphl Ie€HOB HAXOIATCS B Pa3HbIX
XpOMOCOMax.

1. Kakoii IpoLEHT 4YepHBIX KOPOTKOLIEPCTHBIX HIEHKOB MOXHO OXHIAaTh OT
CKPEILMBAHUA JBYX 0COOEH, FeTepO3UTOTHBIX 110 000UM MpHU3HAKaM?

2. OXOTHUK KyIuJ YEpHYIO CcO0aKy C KOPOTKOW WIEpCThIO M XO4YeT ObITh
YBEpPEH, YTO OHA HE HECeT TIe€HOB IJMHHON mepcTd KodeitHoro usera. Kakoro
naptHepa 1o (EHOTUIy W TEHOTUIY HaJA0 MOA00paTh MJis CKPEIIMBAHUS, YTOOBI
MIPOBEPUTH T€HOTUI KYTJIEHHON COOaKu?

3agaua Ne 4.V wuenoBeka TreH Kapux IVIa3 JOMMHUPYET HaJI TE€HOM,
ONPENENSIIOIUM Pa3BUTHE rOyOOl OKPACKH a3, a TeH, 00yCIOBIMBAOIINI YMEHHE
Jydlue BIaAEeTh MPaBOW PYKOH, Mpeo0dsiafaeT HajJ T€HOM, ONpPEESIOIUM Pa3BUTHE
neBopykoctd. OOe mapbl T'€HOB PacIOJIOKEHbI B Pa3HbIX Xpomocomax. Kakumu
MOTYT OBITh JI€TH, €CJIH POJUTENIN UX TE€TEPO3UTOTHBI?

JlonoTHUTEIbHBIA MaTepUal

I OcHoBHBIE pe3yJbTAThI PU PA3JIMUYHBIX BUAAX CKPEIIBAHUS:

MoHornopuanbie pacuienyieHus

1) PacmierieHust HeT (Bce I€TU OAMHAKOBBIE) — CKPEIIUBAIM JIBYX TOMO3UTOT
AA x aa (mepBblii 3aKk0OH MeHiens).

2) Pacmemnnenue 3:1 (75% / 25%) — ckpemuBanu AByX reTepo3uroT Aa x Aa
(BTOpOIi 3aKkOH MeHens).



3) Pacmiennenue 1:2:1 (25% / 50% / 25%) — ckpemuBaiu ABYX I'€TEpO3UTOT
Aa X Aa 1TpW HENOJHOM JOMHUHUPOBAHHH (TIPOMEXYTOYHOM XapakTepe
HacJICIOBaHMUS ).

4) Pacmemenue 1:1 (50% / 50%) — CckpemmBaiid TETEPO3UTOTY U
PELIECCUBHYIO0 TOMO3UTOTY Aa X aa (aHAIM3UPYIOIIEE CKPEIINBAHUE).
IepBbIit 3aKOH Menpaens

(3aK0H eqMHO00pa3usl, 3aKOH JOMMHUPOBAHUSA)

[Ipu cxpenmBaHUM YUCTHIX JUHUN (TOMO3UIOT) BCE MOTOMCTBO MOJIy4aeTCs
OJINHAKOBOE (€IMHOOOpa3ue NEPBOTO MOKOJIECHHUS, PACIICTUICHUS HET).

P AA X aa
G(A) (a)
F, Aa

VY Bcex mNoToMKOB mnepBoro nokojieHus (Fi) mposBaseTcss NTOMHHAHTHBIN
MpPU3HAK (KENTBIA rOpOX), a PELIECCUBHBIN MPHU3HAK (3€JEHBI TOPOX) HAXOAMUTCS B
CKPBITOM COCTOSIHHH.

Bropoii 3axkoH Menaesis (3aK0OH paciuenyieHus )

[Ipu camoonbuUIeHHH THOPHUIOB MEPBOTO MOKOJEHUS (MPU CKPELIMBAHUH JIBYX
rEeTEpPO3UroT) B MOTOMCTBE mnoiiydaetcs pacmerienue 3:1 (75% a0oMUHAHTHOTO
MpHU3HaKa, 25% perecCuBHOTO MPU3HAKA).

F1 Aax Aa
G(A) (A

@ (a)
F2 AA; 2Aa; aa

HenosiHoe foMuUHMpOBaHUe

Ecnu nBe reTrepo3uroTsl CKPEIIMBAKOTCA MPHU HENOJHOM JIOMUHUPOBaHUHU
(MpoMeXyTOYHOM XapaKTepe Hacjel0BaHMs), TO TeTepo3urora Aa MMeeT NMpHU3HaK,
MPOMEXYTOYHBI MEXAYy JOMUHAHTHBIM M PEIECCUBHBIM (HAllpUMep, Y HOYHOU
KpacaBullbl AA KpacHble JienecTkd, Aa po3oBble, aa Oenbie). Ilomyuaercs
pacuerienue no penoruny 1:2:1 (25% / 50% / 25%).

AHajM3Mpyoliee CKpeluBaHue

[Ipn CcKpemMBaHUM TeTEPO3UTrOThl Aa € PELUECCMBHOM T'OMO3WUIOTOM aa
nonyuaercs pacuemienue 1:1 (50% / 50%).

P Aaxaa

G(A) (a
(a)

F; Aa; aa

JuruépuaHbie paciuienyieHust

1) Pacmienienust HeT (Bce I€TU OAMHAKOBBIE) — CKPEIIUBAIM IBYX FOMO3UTOT
AABB x aabb (un AAbb x aaBB).

2) Pacmerenue 9:3:3:1 — ckpemmBanu AByx retepo3uror AaBb x AaBb
(Tpertuii 3akoH Mennens).

3) Pacmennenue 1:1:1:1 — ckpemuBanu AWIeTEPO3UTOTY U PELUECCHUBHYIO
romo3uroty AaBb x aabb (ananusupyroiiee ckpeniuBaHue

II IIpaBusa opopMiIeHHA TeHETHYECKHUX 3a1aY4



Wcnons3yiTe pu COCTABJICHUU CXEM CKpElIMBaHUS CHEIUAIbHbIC MPUHSTHIC
MEKTyHApOIHbIE CUMBOJIBI:

P - pomurenu. Poautenbckue OpPraHU3Mbl, B3SATbIE MJISI CKPEIIMBAHUS
OTJIMYAIOIIMECs HACJIeACTBCHHBIMHA 3aJaTKaAMH.

F — netu. 'ubpuaHoe noToMCTBO.

F, - rubpuasl [ nokoneHus.

F, — rubpune! 11 nokoneHus.

G - rameTsI A a.

A, B - [oMuUHaHTHBIE TE€HbI, OTBEYAIOIIME 32 JOMHUHAHTHbIE
npu3Haku (puUMep, JKENTYI0 OKPACcKy U TIIaIKyI0 TIOBEPXHOCTh CEMSIH T'OpoXa).
a, B — PpEIECCHUBHbIE TEHbI, OTBEYAIONIME 3a pPAa3BUTUE PEIECCUBHBIX

HPU3HAKOB (MIPUMEp, 3€JICHOM OKPACKU CEMSIH TOpoXa U MOPIIMHUCTON MOBEPXHOCTH
CEMSIH ropoxa)
A, a — ajuienpHbIe T€HbI, ONPENEIIAIONINE KOHKPETHBINA MTPU3HAK.
B, B - annenpHble TEHBI, ONPENCISAIONIME APYrol KakKou-IuOO MpHU3HAK.
AA, BB - noMuHaHTHBIE TOMO3HUTOTHI.
aa, BB — PELIECCUBHBIE TOMO3UTOTHI.
Aa — reTepo3urora Npu MOHOTHOPUAHOM CKPEILIMBAHHH.
X — cKpeuBaHue.
Q - cuMmBOJ, 0003HAYAIONIMIM >KCHCKHMI Mo ocobu (cumBoa Beneps -
3€pKaJjIo C pyIKOn).
d' - cuMBOJI, 0003HAYAIOIIMI MYIKCKO# 1101 0co0u (cuMBOJ Mapca - Kombe U
IIUT.
Pemass nro0yro 3agady 10 TEHETUKE, HEOOXOAMMO MPUICPKUBATHCS
CJIEIYIOLLErO aIropuTMa:
1. IIpounTaTh ycliOBHE 33J]a4i OT Ha4aJia 0 KOHIIA.
2. IlepeBecTu gaHHbBIE 3a/1a4¥ B TEHETUUECKUE CUMBOJIBI.
3. 3anmucaTh ycloBUE 33J]a4M B KpaTKoi GopMme.
4. OcymecTBUTh  pEIICHHE, OMUpasicb Ha  COOTBETCTBYIOUIYIO
3aKOHOMEPHOCT.
5. [IpounTaTh ycioBHe 3ajayu €UIe pa3 U CBEPUThH C PEUIEHUEM, TO JIH
HaleHo.
6. Harmucath oTBET B corjacuu ¢ ycioBHeM 3agaur. OOpaser] pemeHus
3a/1a4H.
III Tecrsl
1 CooTHOIIEHHEM B IOTOMCTBE MPU3HAKOB N0 ¢eHoTumy 3:1
WITKOCTPUPYETCH
A) paBWJIO JOMUHUPOBAHUS
b) 3akoH paciernieHus
B) cuennennoe HaciieqoBaHUE TPU3HAKOB
I') MHOKECTBEHHOE JIeHCTBUE T€HOB
2 Onpenenure COOTHOLIEHME TEHOTHUIIOB B OTOMCTBE NPHU CKPEeIIUBAHUHA
reTePO3UroTHHIX PACTEHUH HOYHOM KPacaBHIbI
A) 25% AA :50% Aa: 25 % aa
Bb) 50% AA : 50% aa



B) 50% aa : 25% Aa: 25% AA
I') 25% aa : 75% AA

3 JlJ1s1 mostyyeHusi B IePBOM r'HOPHIHOM MOKOJIEHUH BCEro MNoToMcTBa ¢
AOMHUHAHTHBIMM NPU3HAKAMH HEO0X0IMMO NPOBECTH CKpPeIMBAHNE
A) TOMO3UTOTHOW JJOMHUHAHTHOW OCOOH C PEIIECCHBHOM
b) AByx rerepo3uroTHeIx ocobeit
B) rerepo3urotHoii ocodu ¢ pereccuBHON
I') peuieccuBHOM 0COOM C pelIeCCUBHOM

4 Poxenne oT ruOPHUIOB MEPBOTo NMOKOJEHHS BO BTOPOM IOKOJIEeHUHU
MOJIOBHMHBI IOTOMCTBA € POMEKYTOUYHBIM MPU3HAKOM CBUIETEIbCTBYET 0
NPOsIBJIEHNH
A) cuenieHHOro Hacine0BaHus
b) HezaBucuMoro HacienoBaHus
B) cBsI3aHHOTO € TI0JIOM HaCJIeI0BaHUS
I') HenmosiHOTO TOMUHUPOBAHUS

5 Kakoii npoueHT pacTeHnii HOUHOI KPacaBUIlbl ¢ PO30BHIMH IBETKAMM
MOKHO 0KHJIATH OT CKPEeIIUBAHUSA PACTEHUI C KPACHBIMH U 0eJIbIMHU IBETKAMU
(HemoJIHOe TIOMUHUPOBAHME)

A) 25%
b) 50%
B) 75%
I') 100%

6 Ilpu ckpemMBaHMU FOMO3MIOTHBIX PACTEHH TOMAaTAa ¢ KPYIJIbIMHU
KEJNTHIMH IUI0JAMHU M € TPYHIEBUIHBIMUA KPACHBIMU IJI0AaMHM (KPacHbIN BT A
AOMUHHMPYeET HAJ KEJIATHIM a, Kpyriaas ¢gopma B Haja rpymeBuaHoi b),
MOJIYyYUTCSI IOTOMCTBO C T€eHOTUIIOM
A) BbAa
b) bbAa
B) Bbaa
') BBAA

7 Ilpu caMoONbLIIEHNH KPACHOILUIOAHOI0 TOMATA B €r0 IOTOMCTBE MOTYT
NMOSIBUTHCSI PACTEHUS C JKeJITHIMU IJI0IAMH, YTO CBUAETEILCTBYET 0
A) TeTepo3UroTHOCTH POJUTENBCKOTO PACTEHUS
b) Hanuuuu y ruOpu0B TOMUHAHTHBIX ajuienien
B) roM0o3UroTHOCTH POUTENIHCKOTO PACTEHHUS
I') nposiBieHny CUEIIEHUS T€HOB

8 V¥ kapermna3spix poaureieid poaunsiach rojyoorsasas 104b. Onpenesanre
TeHOTHII POAMTEeH, eCJIH U3BECTHO, YTO Kaperjia3ocTh JOMUHHUPYET HAJI
roJy0or/jia3zocToro
A) Aax AA
b) AA x AA
B) Aax Aa
I') aax AA

9 Onpenenure reHOTHII POANTEILCKUX PACTEHUH TOPoOXa, ecJu MPU UX
cKpemuBaHuu o0pa3oBajioch 50% pacrenuii ¢ kearbiMu 1 50% - ¢ 3ej1IeHbIME



ceMeHaMH (penecCMBHbIM NMPU3HAK)
A) AAx aa

b) Aax Aa

B) AAx Aa

I') Aax aa

10 KakoBa BepOSITHOCTH PO:KI€HHUS BHICOKHX JIETell y reTepo3uroTHbIX
poauTesed ¢ HU3KMM POCTOM (HM3KOPOCJIOCTh JOMUHHMPYET HAJl BBICOKUM
pocTom)

A) 0%

b) 25%
B) 50%
I') 75%

11 Ilpu ckpelIMBAHNH IBYX MOPCKHUX CBHHOK - YePHOTo0 (AA)
riaaakomepcTHoro (bb) camua ¢ 0es1oii (aa) BostHUCTHOWIEpCTHOM (BB) camkoi
noJsiyueHo B F1 cooTHOUIeHHE TeHOTUIIOB
A) 100% AaBb
b) 50% AaBb : 50% Aabb
B) 25% AaBb : 50% Aabb : 25% Aabb
I') 25% AaBb : 50% Aabb : 25% AABB

12 Ilpu ckpeluMBAHNH ABYX PACTEHU HOYHOM KPacaBHUbI C PO30BbIMH H
0eIbIMHU IIBeTKaAMHU (penecCuBHbIA NPU3HAK) moayunin 50% noromcrBa ¢
OesbiMH nBeTKaMu. KakoBbI reHOTHIIBI POAUTENbCKHUX (hopM?

A) Bb x Bb
b) Bb x bb

B) BB x Bb
') BBxbb

13 Y pebGenka - 4 rpynna kpoBu, y matepu-2 rpynna. Moxer Jjim orery
umeThb1 rpynmny KpoBu?

14 Y yesnnoBeka ajibOMHHM3M M JIEBOPYKOCTh —pelieCCUBHbIE NPU3HAKH,
HacJeayuuecs He3apucuMo. KakoBbl reHOTHIIBI poauTeIeld ¢ HOPMAJIbLHOM
NUIMEHTAMe! U BJIAICHOIINX MPABOH PYKOii, €CJIM Yy HUX POAWICH Pe0OCHOK
aJIbOMHOC U JieBHia?

Kpurepun ouenku:

«5» - 14-13 npaBUIEHBIX OTBETOB C MPABUILHBIM O0(OPMIICHUEM PEIICHHUS

«4» - 12-9 npaBUIIBHBIX OTBETOB C MPABUIHLHBIM 0(DOPMIICHUEM PEIICHUS

«3» - 8-6 MpaBUIILHBIX OTBETOB C MPABWILHBIM OPOPMIICHUEM PEIICHUS UITU
HE3HAUYUTEITLHBIMU OITMOKaMH B O(DOPMIICHUH

«HEYJOBJICTBOPUTEIHHOY» - MEHEEe 6 OTBETOB C TpyObIMU OIIMOKAMH B
o(OPMIICHUH WM TIPU OTCYTCTBUU 0GOpMIICHHUS 3a1auu. BepHyThCS K
TEOPETUYECKOMY MaTepHUally, BBIyUYUTh 3aKOHOMEPHOCTH PE3YJIbTATOB NP PEIICHUN
3a/1ad4, eIle pa3 NpopelaTh 3a1a4u.



[IpakTiueckas padora Ne 4

Pemenune reneTnuecKkux 3aj1ad.

Iesp: MOTy4YnTh NOPEACTABICHUA O TOM, KaK HACIEAYIOTCS NPU3HAKH, KAKOBBI
YCIIOBUSL UX MPOSBICHUS, YTO HEOOXOAMMO 3HATh M KaKUX MPaBWJI MPUIEPKUBATHCS
IIPX IIOJYYEHHU HOBBIX COPTOB KYJBTYPHBIX PAaCTEHMM M NOPOJ JOMAIIHUX
KUBOTHBIX.

OO0opynoBanme: pa3IaToyHbId MaTepual ¢ 3a/1a4aMu .

CnpaBo4HbIii MaTepuas:

Monoru0punHoe CKpelmBaHue — CKpelIMBaHe 0CO0eH, OTINYAIOIIUXCS APYT
OT JApyTra JIMIIb OJHUM MPU3HAKOM. ['€H, B KOTOpPOM 3akKitoueHa HH(popManus o0
TOM OJIHOM M3 MPU3HAKOB Ha3bIBAETCS AJJICIIBHBIM T€HOM WJIU aJlJIEIIbIO.

Ecnu ckpemmBaroTCst OpraHu3Mbl, OTJIMYAIOLIMECS] Jpyr OT JApyra He IO
OJTHOMY PU3HAKY (MOHOTHOpHUIHOE), a o JBYM, TO
CKpEILMBAHNE HA3bIBACTCS TUTMOPHUIHBIM.

Xoxa padoThI:

1. IIpouuTats 3amauy.
2. BrpInoaHUTH perieHue.
3. OdopMuUTh U HANIKUCATH OTBET.

3amaya No 1. ¥V KpyImHOTO poraTroro cKoTa reH, 00yCIOBIMBAIONIUN YEPHYIO OKPACKY
HIEPCTH, OOMHUHUPYET HAJ TE€HOM, OIPEICIAIOIINM KpacHyr oOkpacky. Kakoe
MOTOMCTBO MOKHO OXHJaTh OT CKPEIIMBAaHUS TOMO3UTOTHOTO YEPHOTO OblKa W
KpPacHOU KOPOBBI?

3agauya Ne 2.V MOpPCKHMX CBHHOK BHXpacTas IIEPCThb ONPEAEISETCS NJOMWUHAHTHBIM
TeHOM, a TJajKas — peueccuBHbIM. CKpeIMBaHKUE IBYX BHUXPACTBIX CBUHOK MEXY
coboit mamo 75 % ocobeil ¢ BuxpacToil MmepcThi0 U 25%TIIaAKOIIePCTHBIX
AKUBOTHBIX. OTIpeieNTuTe TEHOTUIIBI POAUTENENH U TIOTOMKOB.

3amaya No 3. AnbOMHM3M HacleAyeTcsl y ueloBeKa Kak pelecCCHBHBIA Mpu3Hak. B
cembe, rie oba cynpyra UMEeroT MUTMEHTUPOBAaHHBIE BOJIOCHI, €CTh ABo€ AeTell. Onaun
pebeHOK anbOMHOC, APYroll — C OKpallleHHbIMH Bojiocamu. OmnpenennTe TeHOTUITbI
POIUTETEU U TIOTOMKOB.

3agauya Ne 4. V kpynmHOro poratoro cKota reH KOMOJIOCTH JOMUHUPYET HaJl T€HOM
pOTaTOCTH, a TEH YEPHOTO IIBETA IMEPCTH — HaJ TeHOM KpacHOU okpacku. O6e mapbl
TE€HOB HAXOASATCA B pa3HbIX Mapax XxpomMocoM. Kakoe moTOMCTBO ciieyeT 0KUIaTh OT




CKPEILMBAHUA YEPHOIO0 KOMOJOro ObIKa, TIE€TepO3UrOTHOr0 MO 00euM mnapam
IIPU3HAKOB, C KPACHOM pOraToi KOpoBOi?

3amaya No 5.T'eH OKpacku TJa3 y MyXH Apo30(HIBI HAXOAUTCA B X-XpPOMOCOME.
Kpacubie (HopmanbHbie) T1a3a (B) gomunupytor Hag OernornasueM (B). Onpenenure
¢eHoTunm W TeHOoTHN y mToOTOMcTBa F1, ecnmm ckpecTuTh Oeoriia3yr caMKy C
KpacHOTJIa3bIM camIioM?




[IpakTrueckas padorta Ne 5

Pemenune reneTnuecKkux 3aj1ad.

Iesp: MOTy4YnTh NOPEACTABICHUA O TOM, KaK HACIEAYIOTCS NPU3HAKH, KAKOBBI
YCIIOBUSL UX MPOSBICHUS, YTO HEOOXOAMMO 3HATh M KaKUX MPaBWJI MPUIEPKUBATHCS
IIPX IIOJYYEHHU HOBBIX COPTOB KYJBTYPHBIX PAaCTEHMM M NOPOJ JOMAIIHUX
KUBOTHBIX.

OO6opynoBanme: pa3IaToYHbIA MaTepua ¢ 3a/1a4aMHu.

CnpaBo4HbIii MaTepuas:

Monoru0punHoe CKpelmBaHue — CKpelIMBaHe 0CO0eH, OTINYAIOIIUXCS APYT
OT JApyTra JIMIIb OJHUM MPU3HAKOM. ['€H, B KOTOpPOM 3akKitoueHa HH(popManus o0
TOM OJIHOM M3 MPU3HAKOB Ha3bIBAETCS AJJICIIBHBIM T€HOM WJIU aJlJIEIIbIO.

Ecnu ckpemmBaroTCst OpraHu3Mbl, OTJIMYAIOLIMECS] Jpyr OT JApyra He IO
OJTHOMY pU3HAKY (MoHOTMOpUAHOE), a o IBYM, TO
CKpEILMBAHNE HA3bIBACTCS TUTMOPHUIHBIM.

Xoxa padoThI:

1. IIpouuTats 3amauy.
2. BrpInoaHUTH perieHue.
3. OdopMuUTh U HANIKUCATH OTBET.

3amaya No 1. ¥V KpyIHOTO poratroro cKoTa reH, 00yCJIOBIMBAONINN YEPHYIO OKPACKY
HIEPCTH, JOMHUHUPYET HaJ TE€HOM, ONPEACISAIOIIMM KpacHyr oOkpacky. Kakoe
MIOTOMCTBO MOKHO OXHUJAaTh OT CKPEIIMBAaHMS KOPOBHI U ObIKA, T€TEPO3UTOTHBIX T10
OKpacKe IIepCTH?

3agauya Ne 2.V MOpPCKHMX CBHHOK BHXpacTas IIEPCThb ONPEAEISETCS NJOMWUHAHTHBIM
TE€HOM, a TJlajKkasi — peleccCUBHbIM. Mopckas CBMHKAa C BUXPACTOM MIEPCThIO MPHU
CKpEILUBAaHUU C 0COOBIO, 00aaaroel MaJKol mepcThio, naia B nmoromctse 50 %
BUXPACTHIX U 50 % TIIaAKOMIEPCTHBIX MOTOMKOB. ONpeaennTe TeHOTUIIbI POAUTENEH
1 IOTOMKOB.

3agaua  Ne 3.V denoBeka TeH Kapux rJa3 JIOMUHHPYET HaJ TE€HOM,
00yCIIOBIMBAIONIUM TOJIyObIe Ta3a. ['omyOornaspiii My>XK4rHa, OJUH U3 POJUTENCH
KOTOPOTO MMeEJI Kapue TJia3a, )KCHUJICS Ha Kaperyia3ol >KCHIUHE, Y KOTOPOH OTell
MUMEJ Kapue Tia3a, a MaTb — roiyosie. Kakoe moTOMCTBO MOXKHO OKHJATh OT 3TOTO
Opaxa?

3agauya Ne 4. V kpynmHOro poratoro cKota reH KOMOJIOCTH JOMUHUPYET HaJl T€HOM
pOTaTOCTH, a TEH YEPHOTO 1IBETA IMIEPCTH — HaJ TeHOM KpacHOU okpacku. O0e mapsl




TCHOB HAaXOMATCSA B Pa3HBIX Mapax XpomMocoMm. Kakumu OKaXyTcs TemnsATa, €Cld
CKpPECTUTh TE€TEPO3UTOTHOTO MO OOEWM MapaM MPU3HAKOB ObIKA U TOMO3WUTOTHYIO
YEPHYIO0 KOMOJYIO KOPOBY?

3amaya Ne 5. Knaccuyeckas reMouiids HaciemyeTcsi Kak PElleCCHUBHBIM MpHU3HAK.
I'en remoduiiuu pacnonaraerca B X-XpoMocoMe. Y-XpoMocoMa He COJACPKUT I'eHa,
KOHTPOJUPYIOIIETO CBEPTHIBAEMOCTh KpOBH. MyKuMHA — reMO(UIIUK, KEHWICS Ha
3I0pOBOM KEHIIMHE, OTEll KOTOpOH Oojen reModuineii, KaKoBbl TEHOTHUIIBI MYKa U
’KEHBI U KaKOW TeHOTUII OYJIEeT Y UX JeTei?




[IpakTuueckas pabora Ne 6.
Omnmcanue ocoOeit 0THOTO BHIa TI0 MOP(OJIIOTHIECKOMY KPUTEPHIO.

Hean: obecieunTh yCBOEHUE TMOHATUS MOPQOJIOTMUECKOTO KpUTEpUs BHUJA,
3aKpENUThH yMEHUE COCTaBJISITh OIUCATEJIBHYIO XapaKTEPUCTUKY
pacTeHul, HAyYUThCA BBISIBISATH YEPThl MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpejie
oOUTaHUS U YCTAaHABIUBATh €€ OTHOCUTENBHBIN XapakTep.

Oob6opynoBanmne:

- UH(POPMALIMOHHBIE UCTOYHUKHU

- )KUBBIE pACTeHUs WM TepOapHble MaTepualbl PACTCHHN  pa3HBIX
BUJOB, KOMHATHBIE PACTCHUS, 4Yy4ella WIM PUCYHKH KUBOTHBIX PA3JIMYHBIX MECT
oOUTaHUS.

CnpaBouHbIii MaTepUAaJ:
OcCHOBHBIEC KPpUTEPHUH: MOP(HOIOTHUSCKUH, (PHU3HOIOTHICCKHIM, TeHETHUYCCKUMH,
OMOXUMHUYECKUIA, IKOJIOTHUECKUI, TeOrpaPUUeCcKuil U UICTOPUUYECKUN.

Mopdoaorudeckuii KpuTepHUii XapakTepru3yeT 0COOEHHOCTH BHEITHETO U
BHYTPEHHETO CTPOCHHS 0coOei TaHHOTO BUjia. Tak, pa3HbIe BUIbI JIIOTHKA
pasiMyaroTcs 1o Gopme, pazMepaMm M pacroiOKEHUIO JINCTHEB, IO CTPOCHHIO
cTeOs.

Jliomux eoxuu



DOu3nonoruvyeckuii KpUuTepuii XxapakTepu3yeT 0COOCHHOCTH IIPOLIECCOB
KU3ZHENIEATEILHOCTH (pPa3MHOXKEHHUS, 0OMEHA BEIIECTB, Pa3APaAXKUMOCTH U T. 1.).
Haunloiiee BaXHBIM IPU3HAKOM SBJISIETCSI CIIOCOOHOCTH CBOOOIHO CKPEIIUBATHCS U
J1aBaTh IJI0JIOBUTOE MOTOMCTBO. OCOOHM pa3HbIX BUJIOB OOBIYHO HE MOTYT
CKpPELIMBATHCS U AaBaTh IOTOMCTBO M3-3a PA3HOI'O CTPOECHUSI OPraHOB

Pa3MHOXEHUS, OTINYUH B OpadHOM TOBEICHUH, HECOBMECTHMOCTH TTOJIOBBIX KJIETOK.

I'eHeTHYeckuil KpUTEpUt — STO ONpeEEAEHHBIA HA0OP XPOMOCOM, UMEIOIIINUX
XapaKTepHOE CTPOCHHUE U COCTaB. DTO HanOoJIee BaXKHBIM KPUTSPH, TaK KaKk OH
OTpeIeIISIeT PeNPOAYKTUBHYIO M30JIAIINIO BUIA.

Xpomocommvie HADOPbI PaA3HBIX BUOOE PACTNEHUL U HCUBOTHBIX !

1 — ckepowt (Crepis capillaris), 2 — xy3uneuuka (Tettygonia cantans), 3 — ni0006oii
mywku (Drosophila melanogaster), 4 — 6abouku (Dasychira pudibunda), 5 —
kypuyst (Gallus domesticus).



BuoxuMu4ecKkuii KpUTEPHii OTpakaeT CXOJACTBO XMMHUYECKOTO cocTaBa (OeJIKOB,
HYKJIEMHOBBIX KHCIIOT | JIp.) U OCOOCHHOCTH OOMEHA BEIIECTB Y 0COOEH TaHHOTO
BH/IA.

IKOJIOTNYECKUIT KPpUTEPUii — 3TO 0COOCHHOCTH (haKTOPOB CPEIIbI, HEOOXOIUMBIC
TUIS SKU3HEIEATEIbHOCTH ocoOei. Kaxxapii BU MOKET OOUTATh TOJIBKO B TOM cpelie,
r7ie KJIMMaT, 0COOCHHOCTH TIOUBHI, pelibe() U NCTOYHUKHU MU COOTBETCTBYIOT €TI0
npenenaM BbIHOCIMBOCTH.

Cpeoa obumanus meoseoss 6eno2o

)

Cpeoda obumanus medgeost 6yp00

OOGwuTaroniye Ha OHOU TEPPUTOPUH OJIU3KUE BUIbI

3aHUMAIOT pa3HbIC IKOJIOTruYeckre HUIHU. Tak, O0JbIION NECTPBIN ASTEN 3UMON
MUTAETCS CEMEHAMM COCHBI U TUCTBEHHULIBI. YEpHBIN TN JKeaHa H00BIBAET U3-T10]1
KOpBI €JIeH JIMUUHKY ycadyeH, a MaJbli MECTPBIN IATeN JOObIBAET HACEKOMBIX U3
JPEBECUHBI OJIbXH UJTU CTEOJIeN TPaBSIHUCTBIX PACTEHUM.



I'eorpaduuecknii KpuTepuii xapakTepu3yeT TEPPUTOPHIO (apeast), Ha KOTOPOH
OOUTAOT W MMPOXOAAT MOJHBIA IIUKJI CBOETO PA3BUTHUS OCOOM TAHHOTO BHJIA.

Apean obumanusi MAIUHOBKU OOLIKHOBEHHOT

HcTopuyeckuii KpuTepuil XapakTepusyeT NIPOUCXO0KIEHUE JaHHOTO BUAa. OCHOBaH
Ha U3YYEHUU UCTOPUU TPYNIbI OJMU3KUX BUIOB. DTOT KPUTEPHUIA HOCUT KOMILJIEKCHBII
XapakTep, MOCKOJIbKY BKIIOUYAET CPABHUTEIBbHBIA aHAJIU3 COBPEMEHHBIX apeasioB
BUJIOB (reorpauyecKkuii KpuTepuil), CpaBHUTEIIbHBINA aHAJIU3 TEHOMOB
(reHeTUYecKHil KpUTepuid) U JIp.

Copepsxkanue padorbl:

3agaHue:

1. PaccmoTpuTe pacTeHHs IBYX BHJIOB, 3aIlMIIUTE WX HA3BaHHS, COCTaBHTE
MOP(OJIOTHUECKYIO XapaKTEPUCTUKY PACTCHWH KaXJAOro BHAA, T. €. OTMIINATE
OCOOCHHOCTH WX BHEIIHEro CTPOEHUs (OCOOEHHOCTH JIMCTHEB, CTEOJEH, KOpHEH,
IIBETKOB, IJIOJOB).

2. CpaBHUTE pacTeHHUs NBYX BHJIOB, BBIIBUTE YEPTHI CXOJCTBA U Pa3IAUHA.
Yem 00BSCHSAIOTCS CXOACTBA (pa3inyusi) paCTCHUI?

3. Ompenenure cpeny OOMTaHUS PACTCHUS WA KUBOTHOTO, MPEIJIOKEHHOTO
BaM JJIsl ICCJIEIOBaHMs. BBIABUTE UepThI €ro MPUCIIOCOOIEHHOCTH K Cpeie OOUTaHMUS.
BrigBUTE OTHOCHUTENBHBIN XapakTep NpUCHIOCOONCHHOCTU. [loiydeHHblEe MaHHBIC
3a"ecuTe B Ta0muIy «IIprucrnoco0IeHHOCTh OPTraHu3MOB U €€ OTHOCUTEIBHOCThY.
Tabnuma 1 Ilpucnoco61eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTD

HaszBanue|Cpena Yeprol B yém BbIpakaeTcsi OTHOCUTENBHOCTD
BHJIA oOUTaHus |IPUCHOCOOJICHHOCTH |IPUCTIOCOOIEHHOCTH
K cpejie OOMTaHus

4. M3yunB Bce MNpemJIOKEHHbIE OpPraHU3Mbl W 3allOJHUB TaONMIly, Ha
OCHOBAaHWM 3HAaHUW O JBIDKYIIUX CHJIaX DBOJIOIHMH OOBSICHUTE MEXaHU3M
BO3HMKHOBEHUS MPUCTIOCOOICHUI U 3aTTUIIINTE OOIIHUIA BHIBOJI.

KoHTpoJibHBIE BONIPOCHI:

1. YUto takoe Bua?




2. Kpurepuu Buaa?
3. B ueM 3akir0o9aeTcsi OTHOCUTEIHHOCTD MPUCITOCOOJIEHHOCTH OPTaHU3MOB?
4. KakoB MexaHu3M 00pa30BaHUS IPUCIIOCOOJICHMI?



[IpakTrueckas paborta Ne 7

[Ipucnocobnenne OpraHu3MOB K pa3HbIM cpeiamM oOuTaHus (BOJHOW, Ha3eMHO-
BO3AYIIHON, TOYBEHHON).

Heusb: yriiyOuTh 3HaHHUA y4YalIUXCsl 00 HIKOJIOTMYECKUX (aKTOpax Kak CBOMCTBAX
Cpeapl 0OUTaHUsI OPraHU3MOB U 00 UX Pa3HOOOPA3HH.

OO0opynoBanme: HHCTPYKTUBHBIE KAPTOUKH.
CnpaBo4yHbIii MaTepHaJ:

Cpenbl 00UTAHMS OPTAHU3MOB
Opranusmsel CyIIECTBYIOT HE H30JIMPOBAHO, a B TEX WJIM UHBIX cpefax oduranud. Kak
C OKpYyXXarolel Npupoion, TaK U JPYT C IPYTrOM KUBBIE CYIIECTBA B3aUMOCBS3aHbI.
Opranu3mbl HE TOJIBKO U3MEHSIOTCS MO/ BO3JICHCTBUEM NPUPOAHBIX (PAKTOPOB, HO U
caMd M3MEHSIOT OKpyxatomui wmup. Cpega oOuUTaHUS HM3MEHSET OpPTaHU3M,
(opMUpyeT COBOKYMHOCTh €r0 IPU3HAKOB, O0ECIEUMBAET >KU3HEACSITEIBbHOCTH B
ONPEJECICHHBIX YCIOBUSAX.
Cpeoa ooumanusa — OKpyKarouas npupoa, B KOTOPOH MPOKUBAOT OPTaHU3MBI:

1. BogHas,

2. Ha3eMHO-BO3IyITHAS,

3. moYBeHHad,

4. opraHu3MEeHHasl.
Hekoropble opranu3smbel OOMTalOT TOJBKO B OAHOW cpele (MOPCKOM OKYyHb YKUBET
HCKIIFOUUTENILHO B BOJIHOM CTUXMHM). Jpyrue >XUBYT B ABYX cpefax OJHOBPEMEHHO,
KaK pacTeHus, KOTOPbIE 3aKpEIUIAIOTCS KOpPHSAMU B IOYBEHHOM cCyOcTpare, a
Ha3eMHOM YacCThIO MPOPACTAIOT B BO3AYIIHYIO CPEAY.
EcTb u Takue mpeiacTaBUTENH PACTUTEIBHOTO MHPA, KOTOPHIE OCBOWIIM Cpa3y TpH
Cpelbl, HampuMep MPUOPEKHAS PACTUTEIBLHOCTh, KOTOpasi 0OMTAET B MOYBE, BOJIC U
Bo3nyxe. [lapasuTudeckue opraHu3mMbl U30palid B KQUeCTBE CPEJIbl OOUTAHUS APYTron
YKUBOM OPTaHU3M.
Pa3Hnoo0Opa3ue )KUBBIX U HEKUBBIX OPTaHU3MOB, B3aUMOCHCTBYIOIINX MEXIY COOOM,
OOMEHUBAIOIUXCS BEIIECTBAMM, Ha3bIBaeTcs sKocucteMou. I[lpucnocobieHHOCTh
BUJIOB K YCJIIOBHUSIM CYLIECTBOBAaHUS MPOUCXOAUT HEMPEPHIBHO.
AHAaTOMMYECKUE  TIPUCIIOCOOJICHUS  MPENCTABISAIOT  coboi  (opMupoBaHue
KOHEYHOCTEH, OpraHoB, CHUCTEM, KOTOpbIE IOMOTalT MPUOOPECTH CBOWCTBA,
M0JIE3HbIE B TOM WJIM UHOM cpeJlie OOUTaHMUS.
®uU3MOJOTMYECKUEe  M3MEHEHHUsT  MPOUCXOASIT  BHYTPH  OpraHu3Mma,  WIH
OCYULIECTBIISIFOTCS KaK OTBET HAa BHEIIHUE NPUPOIHBIE (DAKTOPHI, C LIEJIbIO YIyUIIEHUS
BBDKMBAEMOCTH BUJA WIIA OT/ACIIBHON 0COOMU.
Buonozuueckuit npocpecc — pesynbprar ycrexa B OoprOe 3a CyIIeCTBOBaHUE,
MoKa3zaTesb MPUCTIOCOOIEHHOCTH BUJA. Ero mMpu3HaKu: BBICOKAs YHCIEHHOCTD,
IIMPOKHUI apeall U yBEJIUYEHUE YUCIIA CUCTEMATUYECKUX TPYIIIL.
HaszemHo-BO3xylIHAs cpefa oOMTaHUSA



Paccensisice Ha cyle, )KMBOTHBIE M PAacTeHHUS] MOCTENEHHO MPHUCIIOCA0IMBAIIMCh K
Ha3€MHO-BO3IYIITHON cpene oOMTaHUSA. Y pACTCHHH IOSBUJIACh MEXaHHYecKas H
MPOBOJIAIIAS TKAHb, XOPOIIO pa3BUTas KOPHEBAsk CUCTEMA.

1. BO3MOXHOCTh pAaCTCHHH pa3MHOXKATHCS IIOJIOBBIM IIyTeM, 0€3 ITOMOIIH
KaIleJIbHOXKUIAKOM BJard, IIOSBWJIACh HE cpa3dy. Mxu, IUIayHbl, XBOIIIH,
MAOPOTHUKHU HYXKJAIOTCS B HAUIMYUH BOJBI JUISI CIUSHUS IOJIOBBIX KJIETOK.
TONBKO C MOSIBIICHUEM JIBOMHOTO OIUIOJOTBOPEHHUSI Yy MOKPBITOCEMEHHBIX
pacTeHUd CTaJO0 BO3MOXKHO 3aBOCBAHUE PACTUTEIBHBIMH OpPTaHU3MaMH
3aCyIUIMBBIX PETMOHOB TIAHETHI.

2. JKuBOTHBIE TOXKE HE Cpa3y MPHUCIOCOOUIUCH K Pa3MHOXKEHHUIO B 3aCYILITUBBIX
ycinoBusix. OpraHu3sMbl HE TOJBKO M3MEHSIOTCS IOJ BO3JCHCTBUEM
MPUPOJHBIX (PAaKTOPOB, HO U CAMH H3MEHSIOT OKpYXaroImui Mup. AMpuouun
OTKJIAJbIBAIOT HUKPUHKU B BOJY, 0€3 HaJIMYMs BJIATU WX Pa3MHOXKEHUE
HEBO3MOXHO. TOJIBKO C TOSIBIEHHEM TaKOIo BaKHEHIIEro 3BOJIFOIMOHHOIO
apomopdo3za Kak siI10, CTAJI0 BO3MOXHBIM Pa3MHOKEHUE )KUBOTHBIX BJATU OT
BOJIOEMOB.

3. B mpomecce »5BOMIOIMM PAa3sBUTHUE OPraHU3MOB IIJIO TOCTENEHHO, C
MOATAMHBIMU TMPUCIIOCOOJICHUSIMA B YCIIOBUSIX KOJIeOaHUsI TeMIieparyp,
OPUCYILIEH HA3eMHO-BO3AYIIHON cpene ku3HU. CO BpeMEHEM BO3HUKIIN
TEIJIOKPOBHBIE W XJIAJHOKPOBHBIC  BHJIBI, MTHIBI, MayKOOOpas3HEIE,
MHOTOYMCIICHHBIE HACEKOMBIE.

Bo3nymHas cpena XapakTepu3yercs 3HAUMTENbHBIM —KOJIMYECTBOM  KHUCIOPO/A,
sHeprun CosHIIa, HO B HEW 3a4acTyl0 He xBaraer Biaru. [lostomy, obutarenu
3aCYLUIMBBIX MECT UMEIOT CIIELMaIbHbIE MPUCTIOCOOIEHUS 11 JOOBIUH, 3alacaHusl U
SKOHOMHOM TpaThl JIparoiieHHO# Biarv. PazHooOpasue 3ToN cpeabl MpeiCcTaBICHO
pazHooOpa3ueM KU3HU B HEH.

Boanasi cpena oouranust

TemneparypHbie KojeOaHMs B BOJE HE3HAUUTENbHbIE. TeMIepaTypa 3/1eCb MEHsETCS
MEHbIIIE, @ KUCIOPO/1a, PACTBOPEHHOI'O B BOJIE, 324aCTYI0 ObIBAE€T HEJOCTATOYHO.
OOuTaTenu BOJIOEMOB UCTIOIB3YIOT JJISl IbIXaHUsI PACTBOPEHHBIN B BOJIE KUCIOPOI,
IIPU ITOMOIIH >ka0p OHU U3BJIEKAIOT €ro U3 Bojbl. HekoTopkle npeacTaBUTe N BOJHON
(hayHBI UIMEIOT JIBIXaTEIbHYIO TPYOKY, BO3/TyX03a00PHUKH, TTy3bIPh.

Teno y BOIHBIX OpPraHU3MOB HMEET OOTEKAaeMyl0, MHOTJA CIUTIOCHYTYIO ¢ OOKOB
dbopmy.

[Tpucnoco0IeHHOCTh MOMOTAEeT BBDKUTH OPTaHM3MaM B T€X YCJIOBHSX, B KOTOPBIX
OHa copMHUPOBANACH MO BAUSHUEM ABUKYILUX CHII SBOJIOLUU.

Boanbie opraHu3mbl, BXOASIIME B COCTaB IUIAHKTOHA, HWMEIOT TMOHM)KEHHYIO
yAENIbHYI0 MIOTHOCTb. OHU CBOOOJHO MAapSAT B BOJASIHOW TOJIIE W COMPOTHUBISIOTCS
JABJICHUIO BOJIBI.

@opMUpOBaHUE OKPACKH BOJHBIX OPraHU3MOB MPOJUKTOBAHO paCHpEAeICHUEM
CBE€Ta U TCHU I10J BOJOM.



ITouBeHHas1 cpena OOUTAHUA

Ha mepBbIii B3rI1 MOXKET TTOKA3aThCs, YTO B TIOYBE OOMTAET MEHBINIE OPTaHU3MOB,
yeM B Jpyrux cpeaax. Ho 3To He Tak, Mo4Ba KUIIUT >KUBBIMU CYIIECTBAMHU. 3/1€ChH
KUBET OTPOMHOE KOJMYECTBO APOOSHOK, OJHOKIETOYHBIX OPTaHU3MOB, HEMATOJ U
KOJIbYAThIX YE€pPBEil, HACEKOMBIX, MOJLJTFOCKOB.

N3 kpynHBIX MNpenCTaBUTENEH IOYBEHHOM CpPEAbl CaMble PACIpPOCTPAHEHHBIC U
MHOTOUYHCJICHHBIE — KPOThI W cienbiu. Clensiill —IpeCTaBUTENb TPABOSIHBIX,
NOCTUTAET IMHBI Tena 35 cM. KpoT — XUIIHUK, MUTAETCS B OCHOBHOM JIMYMHKaMU
HAaCEKOMBIX M JIOKACBBIMU 4YEpBSIMUA. Pa3meppl €ro Teina BABOE MEHBUIIE, YEM Y
CJENBbIIIA.

7KuBoii opranusm Kak cpeaa OOUTAHUA

[Tapa3utbl B KauecTBe cpelbl OOUTAHUS HCIOJIB3YIOT KUBBIE OpraHu3Mbl. B xone
HBOJIIOIMU TApa3uThl MPUCIOCOOMINCH K JKU3HU B OpPraHM3ME XO3siMHa. Y HHUX
peaylupoBaHa MUIIEBAPUTENIbHAS CUCTEMA, OpraHbl YyBCTB, BEAYT HEIMOJABMXKHBIN
WM  MaJIONOABWKHBIM 00pa3 ku3Hu. I[lonmoBas cucTemMa pas3BUTa XOPOIIIO,
pacrpocTpaHeHo SIBJICHUE repMadpoIuTu3Ma.

Copepsxkanue padorbl:

l)CamocTodrenbHas padoTa B rpyIIax Mo 3aJaHusIM KapTOUeK.

Kapmouka Nel

1.Kakue skonornyeckue (pakTopbl 0COOEHHO Ba’KHBI B BOJIE?

2.KakoB xapakTep NpucrnocoOJeHUN OpPraHM3MOB K YCJIOBHSIM PAa3IMYHBIX CE30HOB
roja? OTBeT JONOJHUTE NPUMEPAMHU, UCIIOJIB3Ysl repOapuii u pororpadun pacTeHui.
3.Kakue ¢akTopsl SBISIOTCS OrpaHUYUBAIOIIUMU 11 KOPHEH B 1o4Be?

Kapmouka Ne2

1.Kakue sxkonornyeckue pakTopbl 0COOEHHO BaKHBI B HA3€MHO — BO3/YIIIHOM cpene?
2. Kakue npucnocoOneHust K )KU3HU B OpraHu3Me X03s5MHa UMEIOT napa3utbl. OTBET
MOSICHUTE MPUMEPaMU, UCTIONIB3Ysl TepOapuii pacTeHU 1 poTorpaduu >KUBOTHBIX.
3.Kakue ¢pakTops! ABISIOTCS OrpaHUYMBAIOIIKMMU AJIs1 ’KU3HU OPTaHU3MOB B TyHJIpe?
Kapmouka Ne3

1.Kakue skonoruueckue (pakTopbsl 0COOCHHO BaXKHBI B TIOYBEHHOM cpejie OOUTaHus?
2.IlpuBenure npuMepbl MPUCHOCOONEHHI >KMBOTHBIX M PACTEHUH K HEAOCTATKY
Biaru. [Ipu orBeTe ucnonwp3yite repbapuii u pororpadun >KMBOTHBIX.

3.IloueMy XO3SMCTBEHHAsl AESATEIBHOCTh YEJIOBEKA MPEBPATHIIACH B IKOJOTMYECKUM
dakTop?

Kapmouka Ne4

1.Kakue sxonorudeckue GpakTopbl OCOOCHHO BaXKHbI JJIs )KMU3HU MApa3UTOB?

2.Ecth 11 uTo-HHOYIL 00IIee B XapakKTepe MPUCIIOCOOJIECHUN K 3UME PACTCHUN H
XOJIOJTHOKPOBHBIX KUBOTHBIX? OTBET MOSICHUTE.

3.Kakue ¢pakTopsl SBISIOTCS OrpaHUYUBAIOIIUMU B ITyCTHIHE?

Kapmouxa Ne



1.Ha pacnpocTpaneHue opraHu3MOB BIIMSET OIpaHUYMBAIOIIMK (QakTop, a HE TE U3
HUX, KOTOPBIE UMEIOT ONTUMaIbHOE 3HaueHHE. OOBICHUTE MTOUEMY.

2.Kakue npucnocoOieHus K KU3HU B BOJIHOW cCpelie UMEIT opraHu3Mbl. OTBET
MOSICHUTE TPUMEpPaMHU, UCTIONb3Ys repOapuii u poTtorpaduu KUBOTHBIX.

3.Kakoe 3HaueHue 111 OpraHu3MOB UMEET CBET?

2)KomiekTuBHas TPOBEpPKA



[IpakTrueckas pabora No 8.

CpaBHUTENBHOE OINMCAHKE OJIHOM M3 €CTECTBEHHBIX MPUPOJHBIX CUCTEM (HAIpUMED,
Jieca) U Kakou-HUOY/ b arpO’KOCUCTEMBI (HAIpUMEp, MIIEHUYHOTO TO0JIs).

IICJILZ BBIABUTH YCPTBI CXOACTBA M PpPa3/IMduA CCTCCTBCHHBIX WM HMCKYCCTBCHHBIX
SKOCHUCTCM.

O6GopynoBanme: UHCTPYKTUBHBIE KAPTOUKHU.
CnpaBouHbIii MaTepHAJL:

BBI,ZIGJISII-OT ABa OCHOBHBIX THIIA 3KOCUCTCM — CCTCCTBCHHBIC (HpI/IpO,ZIHI)Ie) 141
HCKYCCTBCHHBIC (CO3II3,HHBI€ tIG.TIOBGI(OM) O9KOCHCTCMBI.

EcrecTBeHnHbIe (pUpOJIHBIE) HKOJIOTHYECKHUE CUCTEMBI SBJISTFOTCS
CaMOJIOCTaTOYHBIMH, COATaHCUPOBAHHBIMH AKOJOTHICCKUMH SIUHUIIAMHU C BBICOKON
J0JIEM  €CTECTBEHHOIo0 OMOpa3zHOooOpas3usi, CYIIECTBYIOIME O€3 BMEIIATEIbCTBA
genoBeka. [Ipumepsr: teca, MOpsi, pEKH, CTEIH, ITyCTHIHU | T. II.

HcKkycCTBEHHBIE SKOCHCTEMBI, K KOTOPBIM OTHOCSTCSl CEIbCKOXO3SIICTBEHHBIE U
TOPOJICKUE PAMOHBI, MOCTOSIHHO H3MEHSIOTCS W TOAJACPKUBAIOTCS JEATEILHOCTHIO
yenoBeka. Jloogu MOAMMUIMPYIOT YK€ CYIIECTBYIOUIYIO JIKOCHUCTEMY  JUIS
JTOCTHKEHHUS CBOMX IIeJIel MJIM CO37al0T COOCTBEHHYIO IKOCHCTEMY, HMUTHPYIOIIYIO
NpUpOIHbIe yCioBUs. IIpuMephl: akBapuyMmbl, MOJS, Cajbl, 300MapPKH, IJIOTHUHBI,
npyasl ¥ T. M. UCKyCCTBEHHBIE DKOCUCTEMBI CITYKAT JJIsi KOHKPETHBIX MOTPEOHOCTEM
moneit. Caapl U dhepMbl CO3AAI0OTCS [Tl CEIbCKOXO3SIMCTBEHHBIX IIesieil. 300MmapKH,
MapKu U aKBapUyM HYXHBI JJIsl OTJbIXa, TypU3Ma, OXpaHbl IPUPOIbI, 0Opa30BaAHUS U
X000Mu.

I'maBHOE oOTIHMUYME MCKAY CCTCCTBCHHBIMU MW HCKYCCTBCHHBIMH JKOCHUCTCMAMHU
3aKJII049acTCsaA B TOM, 4YTO IIOCJIICOHUC Tpe6YIOT IIOCTOAHHOI'O BHHMMAHHSA YCJIOBCKA,
ITOCKOJIBKY OHH HC ABJIAIOTCA CaMOJOCTATOYHBIMHU.

ArpouneH63 — OHOreoreHo3, CO3IaHHbIM YSIIOBEKOM (MCKYCCTBEHHAs! YKOCHCTEMA).
Ob6nanaer onpeaenEHHbIM BUJIOBBIM COCTaBOM u onpeaenEéHHbIMU
B3aMMOOTHOIICHUSAMHA MEXIy KOMIIOHEHTaMHU OKpYXKaromiei cpensl. VX BbICOKas
NPOAYKTUBHOCTh  OOECIeUMBaeTCs  MHTEHCHUBHOM  TexHosorued  mozabdopa
BBICOKOYPOXKalHBIX PACTEHUH, YTOOpEHUI.

Conep:xkanue padoTbli:

1. 3anmonauTh TabMUIly «CpaBHEHUE TPUPOIHBIX M HCKYCCTBEHHBIX IKOCHUCTEM)



[Ipu3Haku cpaBHEHUS

[Tpupoanas skocucTema Arpo1ieHo3

Cnoco0bl perynsinuu

BugoBoe paznoobpasue

II;moTHOCTH BHUJOBBIX
TTOITYJISIITAN

HcTounukn OHCPIUHU U HUX
HCIIOJIb30BaHHC

[IpoyKTUBHOCTB

Kpyrosopor Bemects u
SHEPIUHU

CriocoOHOCTH
BBIJICP)KUBATh HM3MCHCHHUS
cpebl

2. Cpeiarb BBIBOJ O

HCKYCCTBCHHBIX 3KOCHCTCM.

Mepax,

H€O6XOIII/IMI>IX 1 CO34aHUsA YCTOﬁqHBBIX
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