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Meroguyeckue yka3zaHHs COCTaBJIEHbl B COOTBETCTBHHM C MPOrpaMMOM IO
npeamety «buomorus.

Cocrasurens Bopoonesa B.U., npenogaBarens KOI'TIOBY KMIIT

Hacrosimue meTtonuyueckne peKOMEHJAMK TpeIHa3HA4YCeHBl ISl TMOATOTOBKU W
MPOBEICHUIO  MPAKTHUYECKUX  3aHATUA 1O  OWOJOTMHU  CTyJAEHTaMH
npodecCHoHATBHBIX o0pa3oBaTeIbHBIX OpraHu3aIuii CpEIIHETO
npodeCCUOHAILHOTO  00pa3oBaHus, OCYIIECTBISIOMMX OO0yuyeHre Ha 0a3ze
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.



BBenenue
Meronuueckue yKa3aHUST K TMPAKTUYECKUM 3aHATUAM 10  OHOJIOTHH

COCTaBJICHBl B COOTBETCTBUU C PabOYMMHU Y4€OHBIMHU IIJIAHAMHU IO MPOrpamMmam
MOATOTOBKY KBAJTU(UIIMPOBAHHBIX PabOUYUX, CIy)KaIllUX, HA OCHOBE MPUMEPHOMU
nporpammsl npeameta «buosorus», padodeil nporpaMmsl npeaMera «bromaorus».

Hacrosiine meTonnueckue yka3aHUsl MpPEIHa3HAYEHbI IS MOJTOTOBKUA U
MPOBENCHUSI TPAKTUYECKUX 3aHATUA 1O OHOJIOTMM CTYJEHTAMU CPEIHHX
CIECIUAJIBHBIX YYEOHBIX 3aBEJACHUHN, OCYIIECTBIAIOMMX oOOydeHue Ha 0a3ze
OCHOBHOTO 00111eTO 00pa30BaHUsI.

Mertoauyeckue yKa3aHUS COCTOST M3 JIByX 4YacTe: HWHCTPYKIHMH K
MPAKTUYECKUM 3aHATHUSAM U TIPUIIOKECHUE.

[IpakTuyeckue 3aHATUS 1O OMOJOTHM OPUEHTHUPOBAHBI Ha JOCTHUKEHUE
CHEAYIOIINX LIEJEH:
OBJIajiIecHHe YMeHHsIMH OOOCHOBBIBAaTh MECTO M POJIb OMOJOTHUYECKHUX 3HAHUH B
MPAKTUYECKON HEATEIBHOCTH JIKOJIEH, B PA3BUTHU COBPEMEHHBIX TEXHOJIOTHUH;
OTIPENENIATh KUBBIE OOBEKTHI B TPUPOAC; MPOBOAUTH HAONIOACHUS 32
SKOCUCTEMaMM C II€JbI0 MX ONWCAHUA U BBIABICHUS €CTECTBEHHBIX W
AHTPOMOTECHHBIX U3MEHEHUM; HAXOJUTh U aHAIM3UPOBATh UH(POPMAIUIO O KUBBIX
00BEKTaX;
HCII0JIb30BAHME MPUOOPETEHHbIX OMOJOrMYeCKUX 3HAHMM MW YMEHUHl B
MOBCEIHEBHON JKWU3HM [IJI1 OIEHKM TOCJEICTBUN CBOEU JeATeNbHOCTH (U
JIEATEIIbHOCTH JAPYTUX JIIOJEH) M0 OTHOIICHUIO K OKPYXAaIWIEH cpeie, 3[I0POBBIO
JIPYTUX JIOJIEH W COOCTBEHHOMY 37I0POBBIO; OOOCHOBAHHS W COOJIOJECHUS MEP
npoduiakTukd 3a00€BaHUM, OKa3aHWE TIEPBOM IMOMOIIM TMpPU TpaBMax,
COOJIFOICHUIO MPABUJI MOBEACHUS B IIPUPOJIE.

[IpakTHdeckue 3aHATHS MO OHOJIOTHH IpeAyCcMaTpPUBAIOT (OpPMHUPOBAHUE Y
CTYJICHTOB 3HaHMK U yMeHUU. [IpUOpUTETHBIMH U3 HUX MPU U3YUECHUHU OMOJIOTHU
SBJISIIOTCS.  YMEHHE CpaBHUBAaTh OHWOJIOTHYECKHE OOBEKTHI, AaHAJIM3UPOBATH,
OIICHWBATh U 0000MIaTh CBEICHMS, YMETh HAXOAUTh M MCTOIb30BaTh HHPOPMAITHIO
U3 Pa3IUYHBIX UCTOYHUKOB.

KpuTtepun oniennBaHusi pador.
OneHka «5» CTaBHUTCS, €CIIU:
l. CTyneHT TmpaBWIBHO U  CAaMOCTOSITENIBHO ONpENEsieT  1elb  JaHHOU
paboThI; BRIMOJHIET  paboTy B MOJHOM  00BEME ¢ COOMIOJICHHEM
HE0OXOAMMOM MOCJIEeI0BATEILHOCTH MPOBEJCHUS ONBITOB, U3MEPEHUM.
2. CaMoCTOSITENTbHO, PAIMOHABHO BBHIOMPAET W TOTOBHUT JJIS BBINOJHEHUS
paboTt HeoOXxoArMOe 000pYy/I0BaHUE; MPOBOAUT JaHHbIE pPabOThI B YCJIOBHSX,
o0ecreurBaroNIMX MOoy4YeHue HauboJee TOUYHBIX Pe3yJIbTaTOB.
3. I'pamoTHO, JIOTUYHO OMKCHIBAET X011 NPAKTUYECKUX pabor,
PaBUIBLHO (POPMYIIUPYET BBIBOJIbI; TOYHO M AKKYpaTHO BBINOJHSET BCE 3aIMCH,
TaOJIUIbI, PUCYHKU, TPA(UKH, BEIYUCICHHS.



4. TlposiBnsieT OpraHU3alMOHHO-TPYJOBBIE YMEHHS: TMOAJECPKUBAECT UUCTOTY
pabouero Mecrta, mopsAI0OK Ha CTOJIE, SKOHOMHO PAacXOayeT MaTepuaibl; COOIIOIaeT
npaBujIa TEXHUKHN 0€30MacHOCTHU TIPH BBITIOJTHEHUHU PalOT.

Ouenka «4» cTaBUTCSA, €CIIU CTYAEHT:

1. BeIONHSIET  TPAaKTUYECKYyl0  pabOTy  MOJHOCTHIO B COOTBETCTBUU
c TpeOOBaHUSAMU TIPU OIICHMBAHMM pe3yibTaToB Ha "S5", HO JOmyckaeT B
BBIYHCIICHUSIX, U3MEPEHUSAX JBAa — TPU HEA0UETA WM OJHY HETpyOyro OmuOKy U
OJIMH HEJOYET.

2. Tlpu odopmiiennn pabOTHI JOMYyCKAaeT HETOUHOCTU B ONTMCAHUM XOJ1a IEUCTBUM;
JIeJIaeT HETIOIHbIE BBIBOBI MPU 00OOIIEHUH.

Ouenka «3» CTaBUTCS, €CIU CTYIEHT:

1.IlpaBunpHO BbITIONHSIET paboTy He MeHee dyeM Ha 50%, ogHako O0BEM
BBITIOJTHEHHON YaCTU TaKOB, YTO IIO3BOJIAET IOJYYUTh BEpPHBIE PE3yIbTaThl U
C/IeNIaTh BBIBOJIBI [0 OCHOBHBIM, IPUHIIMITHAIIBHBIM Ba)KHBIM 3a71a4aM paOoTHhl.

2. llogbupaer o6opymoBaHWe, MaTepuayi, HauyWHAET pPabOTy C TMOMOIIBIO
MPErnoIaBaTesis; WK B X0/ IPOBEICHUS] U3MEPEHUN, BBIYUCIICHHM, HAOII0IeHUN
JOTTYCKaeT OUTMOKH, HETOUYHO (POPMYITHPYET BBIBOJIBI, 0000IIIEHNS.

3. IIpoBoauT paboTy B HEPAIIMOHAIBHBIX YCIOBUSX, YTO MPUBOIUT K TOTYUESHHUIO
pe3ynbTaTOB C OOJBIIUMHU TMOTPEIIHOCTSIMU; WM B OTYETE JOMYCKAeT B OOIIei
CJIO)KHOCTH He 0OoJiee ABYX OMIMOOK (B 3alUCSIX YUCEN, PE3YJIbTATOB U3MEPEHUI,
BBIYUCJICHUN, COCTaBJICHUU IpadUKOB, TAOIMIl, CXEM M T.l.), HE UMEIOIINUX s
JAaHHOW pPabOThl MPUHLUMIHUAIBLHOTO 3HAYEHUS, HO TOBJIMSBIIMX HA peE3yJbTar
BBITIOJTHEHUS.

4. JlomyckaeT rpyOyt0 OIMOKY B XOJI€ BBINIOJIHEHUS paOOThl: B OOBSICHEHUH, B
odopMIIeHNH, B COOTIOICHUN TPABWJI TEXHUKH O€30MAaCHOCTH, KOTOPYIO CTYIEHT
UCITPABJISET TI0 TPEOOBAHMIO TIPETIOaBaATETIS.

Ouenka "2" cTaBUTCS, €CIU CTYJCHT:

1. He ompenenser caMOCTOSITENIBHO I1ieJb pabOThl, HE MOXET 0e3 MOMOIIU
IpernojiaBaresisi MOArOTOBUTh COOTBETCTBYIOIIEE OOOPY/IOBAHUE; BBIMOJIHSET
paboTy HEe MOJHOCThIO, U OOBEM BBHIMOJHEHHON YacTH HE MO3BOJSIET CHENaTh
MPaBUJIbHBIE BHIBO/IBI.

2. Honyckaet nBe u 6ojiee rpyObie OMMOKH B X0/€ pabOThl, KOTOPHIE HE
MOKET UCTIPABUTh 1O TPeOOBAHUIO MPENOAaBaTENs; UM MPOU3BOIUT U3MEPEHUS,
BBIYUCJICHUS, HAOJIOICHUS] HEBEPHO.

IlepeyeHb NPaKTHYECKUX U JIA0OPATOPHBIX 3aHATHI

No [IpakTrueckas u nabopaTopHas padoTta KomnuectBo
4acoB

| CpaBHEHUE PACTUTEJILHOW U JKUBOTHOM KJIETKH |

2 @®opmbl ¥ cmocoObl  monoBoro u - 6ecnosnoro | 1
Pa3MHOXKEHUS

3 BrisiBienne wu onmcaHne NOPU3HAKOB CXOJACTBA | |
3apOJIbIIIEH.

4 UTeHne poI0CIOBHOM YEI0BEKa 1




5 Pemenne reneTnyeckux 3agad

6 BrIsiBIICHME MYyTareHOB B OKPY KAIOIIEH Cpeie

7 Onucanue ocobei OJTHOTO BUJA o
MOP(}OIOTHUECKOMY KPUTEPHIO.

8 Anamms u OIlEHKa DTUYECKUX acnexTos | 1
KJIOHUPOBAHUS

9 [Ipucnoco6i1eHHOCTh OpraHu3MoB B mpupojae u ee | 1
OTHOCHUTEJBHBIN XapaKTeEP

10 [TOTOK PHEpPruuM U LeNY NUTAHUS B SKOCUCTEMAX |

11 HccnenoBannsi M3MEHEHUN B DKOCUCTEMAX |

12 Pemenune 3k010rnyeckux 3aaad |

13 HNcKyCTBEHHBIE  DKOCHUCTEMBI UM arpOCHCTEMBHI, | 1
ypOaHu3aIusi.

14, 15 | DkcKkypcus B MHCTUTYT CeNEKIMU PyaHuULKOrO.

16 AHamu3 W OLEHKa  pa3iauuHblX  rumotes | |
MPOUCXOK/ICHHUSI )KU3HU Ha 3eMiie.

17 AHanmu3 W OLEHKAa TUIOTe3 NPOUCXOXKIeHus | |
YeJI0BeKa.

18 Ob6cyxeHue rno0aabHbl IPoOJIeM YeI0BEUYeCTBA 1

IIpaBuia BbINOJTHEHUsI padoT.

CTyneHT JOJKEH:

- CTPOTO BBITIOJHSITH BECh 00bEM MOATOTOBKH, YKa3aHHOU B OMMCAHUU;

- 3HAaTh, YTO BBHITIOJIHEHUIO KaXKI0M paOOThl TPEAIIECTBYET TPOBEpPKa
TOTOBHOCTH CTYJIEHTa, KOTOpasi MPOU3BOAUTCS MPETIOaBaTeIIEM;

- MIPU BBITIOJTHEHUW CTYACHT JOJDKEH COOMI0JaTh YyKa3aHHbIE TpeOOBaHUS,
pEeabIBIsSIEMbIEC K padoTe;

- 0 OKOHYAHWH BBIMOJTHEHUS Pa0bOTHl MPEICTABUTh OTYET O MPOJICTaHHOU
paboTe, B COOTBETCTBHHM C yKazaHUSAMU. OTYET BBITIONHICTCS B TETPAgu IIO
MPAKTUYECKUM 3aHATHUSIM I10 JUCIUILUTHHE «broIorusy.

Ecnum  crymeHT 1O yBaXKWUTEIBLHOW MPUYMHE HE CMOT  BBITIOJHHUTH
MPaKTUYECKYI0 pabOTy ayauTOPHO, OH JIOJDKEH B COOTBETCTBHHU C HACTOSIIUMU
yKa3aHUSIMU BBITIOJHUTHL €€ JoMa B Cpok He Ooznee 10 gHel mocie AaThl
MIPOBEICHMS 3aHATHS.

JIist opraHmM3anid  CaMOCTOSITEIBHONH pPabOThI HACTOSIINE METOIMYSCKHEC
yKa3aHusi B OJJIGKTPOHHOM Bujae U «Pabouas TeTpamp i OTYETOB IO
MPAKTUYECKUM 3aHIATHSIM» pa3MelieHbl Ha caiite «Ckopas MeToaudecKas
nomoltib» 1o anapecy methelp.ucoz.ru B pazaene CtyneHTy/OM0IOTHS.



IIpakTuueckoe 3ansaTue Ne 1.
Tema: «KiteTka moa MUKpPOCKOIOM.

Bomnpocs! 1J1s1 NOATOTOBKYU K 3aHATHIO:

1. Yro Takoe knetka? [louemy ee Ha3bIBAOT 3JIEMEHTAPHOMN €IUHULIEH KU3HU?
2. XMMHUYECKHUI COCTaB KIETKU?

3. Makpo- , MUKPO3JIEMEHTBI KJIETKU?

4. OcOOEHHOCTH CTPOEHUS KJIIETOUHOH MEMOpPaHbl PaCTUTEIbHON U )KUBOTHOU
KJIETOK.

5. MeMOpanHbie 1 HeMeMOpaHHbIe OpraHouAbl KiieToK. [lepeuncnure ux
CTpoeHue U QyHKIHH.

6. B yem 3aKiI049ar0TCs YEPTHI CXOACTBA MUTOXOHAPHI U XJIOPOILIACTOB?

7. CtpoeHue u pyHKIUU sapa?

8. MoXeT i CylecTBOBaTh U HOPMaIbHO (PYHKIIMOHUPOBATH KIIETKA, JIUILIEHHAs
anpa?

9. Kakue cTpyKTyphl KJIIETKU CBSA3aHbI C IIepeaadei HacaeACTBEHHOCTH?

10. OcoOGeHHOCTH CTPOEHHUS PACTUTEIBHON KIETKH

11. OcoOeHHOCTH CTPOEHUS KUBOTHOM KIETKU

Heab: BBIICHUTH OCOOCHHOCTH CTPOEHMSI KJIETOK pa3IM4YHbIX OPIraHHU3MOB,
CPaBHUTh UX MEXKY COOOM.

[To oxkOHYaHUU BBINOJIHEHUS pa0OThI CTYJICHT JIOJKEH
3HATh:
COCTaB U CTPOEHUE PACTUTEIBbHOMN KIIETKU;
COCTaB U CTPOEHUE KUBOTHOMU KIIETKU;
0COOEHHOCTH CTPOCHHS U (YHKIIMOHUPOBAHUS PACTUTEIHHON U JKUBOTHOM
KJIETOK;
YMETh:
rOTOBUTh MUKPOIIpENaparhl, padoTaTh C MUKPOCKOIIOM;
HaxOJUTh U pa3anyaTh HAa MUKpPONpenapaTe OCHOBHbIE KOMIIOHEHTBI KIIETKU;
CpaBHHMBATh CTPOEHUE B MOP(POJIOTHIECKIE OCOOEHHOCTH KIETOK PACTCHUH U
YKUBOTHBIX.

OcHoBHBIE TCOPETUHYIECCKUEC MMOJTOKCHUSA.

Cpeau LMTOJOroB J0JAroe BpeMsl ObUIO IIMPOKO PacHpOCTPAHEHO MHEHHE,
YTO MEXAy KIeTKaMu Au(GepeHIUpPOBAHHBIX OPraHU3MOB, TaKWX, KaK BBICIIHE
pacTeHusi W KUBOTHBIE, U MHUKPOCKONMYECKUX OJHOKIETOYHBIX OPraHU3MOB,
TaKUX, KaKk OaKkTepuu, OOJbllie Pa3Indmii, 4eM CXOJICTBA.

Bo-niepBbIX, B KJI€TKaxX BBICIIMX OPraHU3MOB BCETJa MOXHO OBbLIO YBUAETbH
A7Ipo (3TU OpraHU3Mbl HAa3BaIMU dyKapuomami). B MUKpOOHBIX ke KJIeTKax J0Jroe
BpeMsl YBUJIETh SIIPO WJIM MOXO0KHE Ha Hero odpa3oBaHus He yaaBaioch. Ho ¢
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Pa3BUTHEM MHUKPOCKOMUYECKON TEXHUKU U METOJIOB HAOMIOACHUS yIajloCh HANTH
U B MHUKPOOHBIX KJIETKax mojpobue sigpa — o0JacTu, CoAepiKallie OCHOBHYIO
Maccy J1e30KkcupuOoHyKIenHOBBIX KucaoT (JIHK), koTopble HECyT reHeTHYECKYIO
(HacienCcTBeHHYI0) WHGOpPMAIMIO. ITH 00JacTH OTJIMYAIUCh OT OKpPYXKaromen
HUTOIJIa3Mbl TI0 TOTJIOIIEHUIO CBETa, 4YTO M TMO3BOJIMIIO HX «YBHUIETHY.
OOHapy>KeHHBIE CTPYKTYpbl Ha3BaJId HYKIeOUOdamu, 4T00bl OTIMYUTH HMX OT
UCTUHHBIX si7Iep — Hykaeycos. Takum 00pa3oM, 0Ka3ajioch, 4TO U Y 3yYKapHOTOB U
y OCTaJlbHBIX OPraHU3MOB, KOTOpbIE HAa3BAIU HPOKAPUOMAMU, €CTh SJIEPHBIC
CTPYKTYpbl, HECYIIHE€ HaCJIEeACTBEHHYI0 HWH(MOpPMAIUIO, U, CJIEA0BaTENbHO,
pazIMuMs MEXIy HUMHU HE TaK Y>K 3HAUUTEIbHBI.

Bo-BTOphIX, B LHUTOIJIa3M€ KJIETOK JYKAapUOTOB OBbUIM OOHAPYXKEHBI
pa3iinyHble CTPYKTYPBI, WM, KaK UX YaCTO HA3bIBAIOT, OP2AHOUObI: MUTOXOHIPHH,
MJIACTU/BI (B PACTUTEIBHBIX KJIETKAaX) W Jp. 3aTeM NpU U3YYEHUU OTACIbHBIX
dbpakuuii KJIETOK B JJIEKTPOHHOM MHUKPOCKOIE YAAOCh OOHAPYKHUTh MEJIKUE
CTPYKTYpBl — pubocomsi. A 1HTOIUIa3Ma MHUKpPOOPTaHU3MOB JOJTO€ BpeMs
Ka3ajach ONTUYECKH mycTtoil. Ho ¢ TeueHneM BpeMeHM M B KIIETKaxX MPOKAPHUOTOB
OB HAMJIEHBl aHAJIOTH MUTOXOHAPUNA W pubocombl. Takum 00pa3zoM, HUKAKUX
CEPBhE3HBIX PA3IMUUN MEXKTY KIETKaMU 3YKApUOTOB U MPOKAPUOTOB HE 0KA3aJIOCh.

To xe MOXHO CKa3aTh M O pa3iMuMsIX MEXIYy IKUBOTHBIMH U
pPaCTUTENbHBIMH KIIETKAMU. XOTSI KJIETKH PACTEHUN M COAEPKAT YacCTH, KOTOPBIX
HET B JKUBOTHBIX KJIETKax (LEJUTI0JI03HAsE 000JI0UKa; IUIACTUIbl — XJIOPOILIACTHI,
JIEHUKOIIACThI, XPOMOILJIACTHI, BAKYOJH, T. €. MOJOCTH, 3aMIOJIHEHHbIE KIETOYHBIM
COKOM), CXOJICTBA MEXIy 000OMMU TUIIAMH KJIETOK OOJIBIIIE, YEM Pa3TUUUiA.

B snpax v pacTUTENbHOM M KMBOTHOM KJIETKM MOXHO OOHApyXHTh OJHO
WJTU HECKOJIBKO si0pbiuieK. Slapa OKpYKEHbl JBYXCIOMHOW MEMOpaHOU, B KOTOPO
ObUTM HaWJIEHBl OTBEPCTHUS, WU TOPbl. DTHU OTBEPCTUS OTKPHIBAIOT MYyTh B
nuToruiazmy. Bech 00beM 1uTOMIIa3Mbl MOAPA3ACIUIIN Ha JIBE TJIABHBIC YACTH: TY
YacTh LUTOIUIA3MbI, KOTOpasl MPUMBIKAET K O0O0OJIOUKE, HA3BAIH dKMONIA3MOLL, A
BHYTPEHHIOIO 4acThb — 3HOONnIa3mou. B sHIomnazMe Oblia oOHapy»KeHa TycTas

CEeTh KaHaJbLEB, KOTOPYIO Ha3BaJu 9HOONIAZMAMUYECKOUL
cemvio WU SHOONNA3MAMUYeCKUM — pemukyiymom (CeTh ~ —  TO-JATUHCKU
«PETUKYITYM»).

MHorue nopsl B s1epHOI 000JI0UKE COCIMHEHBI C KaHAJIbIIAMHU.

OO0oJiouKka KIIETOK JKMBOTHBIX TOHKA, M KIETKH JApPYT C JPYrOM JIETKO
coobmatorcs. Jlpyroe neno — pacTUTENbHbIE KIETKH. Y HUX 000JI0YKa TOJICTasl,
MOCTPOEHA OHA U3 LEeUTroIo3bl. HO M B 3TOM ciiydae KJIETKU HE OTIEJIEHBI APYT OT
Apyra HEMpOHUIIAeMbIM «3a00pom». B 1emmtono3H0i 00004Ke UMEIOTCS TOPHI,
yepe3 KOTOpble M3 KJIETKH B KIETKY HPOTSHYJIUCh TSDKM LUTOIUIa3Mbl —
naasmooecmul. 110 3TUM KaHanbllaM COOOIICHHU U MPOUCXOIUT B3aUMOJACHCTBHE
PACTUTENBHBIX KJIETOK APYT C APYTOM.



OC00OEHHOCTU CTPOEHHUS PACTUTEIbHBIX KIETOK

B pactuTenbHBIX KIETKaX MPUCYTCTBYIOT BCE OpraHeUIbl, OOHApYKEHHbIE B
KUBOTHBIX KJIETKaX (3a UCKIIIOYEHUEM LeHTpuosei). OgHako UMEIOTCS B HUX U
CBOWCTBEHHBIE TOJIBKO ISl PACTEHUM CTPYKTYPBI.

Krerounple CTEHKHM pacTeHUH COCTOAT W3 MEJUTIOJI03bI, 00pa3yroIIei
MukpouOpmwisl. B KieTkax JIpeBOBUAHBIX PACTCHUH CJIOW  IEJUTOJIO3bBI
MIPOIUTHIBAIOTCA JIMTHUHOM, IPUJAIOIIAM WM JIONOJHUTENBHYIO KECTKOCTD.
KJleTOuHbIE CTEHKH CIIy)KaT pACTEHUSM ONOPOW, MNPEIOXPAHSAIOT KIETKH OT
pa3phiBa, ONPEACISIIOT POPMY KIETKH, UTPAIOT BAKHYIO POJIb B TPAHCIIOPTE BO/IbI
Y MATATEJIBHBIX BEIIECTB OT KIJIETKU K KjeTke. CoceqHue KIETKU CBS3aHbl IPYT C
JIPYroOM IJIa3MOJIECMaMU, MTPOXOAIIMMHU YE€PE3 MEIKHE IMOPBI KJIETOYHBIX CTEHOK.

Bakyosnb — HaOJHEHHBIN JKUIKOCThIO MEMOpPAaHHBIN MelIoueK. B )KMBOTHBIX
KJIEeTKaX  MOryT  HaOmonaTtbcs  HEOOJbIIME  BaKyOJHM,  BBINOJHSIOIINE
daronuTapHyo, THUIICBAPUTEIBbHYIO, COKPATUTEIbHYI0 U JApyrue (QyHKIUU.
PacturenbHbIe KJIETKH UMEIOT OJIHY OOJIBIIIYIO IIEHTPAIBHYIO BaKyoJib. JKUIKOCTH,
3aMoJHAMAs €€, Ha3bIBACTCS KJIETOYHBIM COKOM. OJTO KOHLEHTPUPOBAHHBIN
pacTBOp CaxapoB, MHUHEPAJbHBIX COJEH, OPraHUYECKHUX KHUCJIOT, MUTMEHTOB U
IpYyTUX BELIECTB. Bakyoiu HakaluMBarOT BOJAY, MOTYT COJEpKaThb Kpacslue
MUTMEHTHI, 3allUTHBIC BeElIecTBa (HampUMep, TaHHUHBI), TUIPOIUTUYECKUE
(dbepMeHThI, BBI3BIBAIOIIAE ABTOJIM3 KJIETKH, OTXOJIbl >KU3HENESTEIbHOCTH,
3anacHbIE TUTATEIIbHBIC BEIIECTBA.

[InacTunapl — OpraHesibl, CBOWCTBEHHBIE TOJIBKO PACTUTEIBHBIM KIIETKAM.
OHu OKpyXeHbl ABOMHOW MemOpaHoil. [lmacTuael nensTcs Ha XJIOPOIIACTHI,
OCYLIECTBJISIOIINE (POTOCUHTE3, XPOMOILIACTBI, OKPAIIMBAIOIINE OTAECIbHBIE YaCTH
pacTeHM B KpAaCHbIE, OpAHXKEBBIE W JKENTBIE TOHA, W JEHUKOIUIACTHI,
OPUCHOCOOJICHHBIE  JJI1  XPAHEHUs  NUTATENbHBIX  BEIIECTB:  OEJIKOB
(MPOTENHOIIACTHI), dKUPOB (JTUMUIOIUIACTHI) U Kpaxmaia (aMUJIOTIACTHI).

[InactTuasl oONMaAarOT OTHOCUTENBHOM aBTOHOMHEH. Tak ke, Kak W
MUTOXOHIpHUH, oOOpasyroluecs U3 TMPEAMIECTBYIOMNUX MHUTOXOHAPUN, OHHU
POXKIAFOTCS TOJIBKO U3 POAUTENBCKUX Iu1acTul. IIpuunHa 3akiroyaercst B TOM, 4TO
3TH OpPraHeIlIbl CoAeprKaT HebobIIoe KonyecTBo coocTBennoi JIHK.

OOopynoBanme: Tabimuua «PacTuTenpHass M JKUBOTHAs KIETKW», MHKPOCKOIL,
IpeAMETHBIE W  IOKPOBHBIE  CTEKJA, BOJA, IMIETKA, pacTBOp Hoxa,
¢unbTpoBasibHas Oymara, JyK, TOTOBBIE MHKpOIIpernapaThl TKaHEW pacTeHUU u
YKUBOTHBIX (BOJOPOCIH CIMPOTUpa, MAPEHXUMa JINCTA, Ma30K KPOBH JIATYILKH).

IHopsiok BeINOTHEHUs1 padoTHhI.
Yacrtp 1.1.IIpurotosnenre u onucaHue MHUKPOIIPENAapaTOB KIETOK pacTeHUW (Ha
qerrye JyKa).
Xo0 pabombi:
1. IloaroToBbTE NPEAMETHOE CTEKIIO.
2. Hanecute nuneTkoil 1-2 kaniau BoJbl Ha MPEIMETHOE CTEKIIO.




e

OCTOPOKHO CHUMHTE KyCOYEK IMPO3PAYHON KOKHMIBI JyKa U IOJOKHUTE B KaIUIIO
BOJIBI.

HaxpoiiTe K0xKuIly TOKPOBHBIM CTEKJIOM.

PaccmoTtprTe npUroTOBIEHHBIA MUKPONIPENAPAT KOKUIBI YELIYH JIYKa TP MaJIOM
yBenuueHun. OTMEThTEe, KAaKUE YaCTHU KJIETKU Bbl BUIAUTE.

OxkpacbTe npemnapaTr pacTBOpOM Hoxa. [ 3Toro HaHecuTe Ha MPEAMETHOE CTEKIIO
KaIuiio pactBopa hoxa. OWIBTPOBAHHON OyMaroil ¢ Jpyrol CTOPOHBI OTTSHUTE
JIMILHUHM pacTBOp.

PaccmoTtpure okpaiienHslil npenapar. Kakve n3aMeHeHus npon301im?
Paccmotpute mpemapar npu OoJiblioM yBenuwdeHuu. Haiinure Ha HEM TEeMHYIO
M0JIOCY, OKPY’KAIOIIYI0 KIIETKY, OOO0JIOUKY; IMOJ HEHl 30JI0TUCTOE BELIECTBO —
UTOIUIa3My (OHA MOKET 3aHMUMAaTh BCIO KJIETKY UM HAXOJUTHCA OKOJIO CTEHOK). B
UTOIUIa3ME XOPOIIO BUAHO sipo. Haiinure Bakyodb ¢ KJIETOYHBIM COKOM (OHa
OTJIMYAETCS OT LIUTOIUIA3MBbI 110 LIBETY).

3apucyiite 2-3 KJIETKU KOXHUIIBI Jiyka. O003HaYbTE 000JIOUKY, IUTOILUIA3MY, PO,
BAKYOJIb C KIIETOYHBIM COKOM.

Yactp 1.2. HabmroneHue KJIETOK PACTEHUW W KUBOTHBIX TMOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpONpenaparax, ux onvcanue. CpaBHEHUE CTPOEHUS KIETOK PACTEHHI
Y KUBOTHBIX 110 TOTOBBIM MHUKPOIIPENapaTam.

Xon paboThl.

N3yunrte cTpoeHUE KIETOK BOJAOPOCIH CIIUPOTUPBI. 3apUCYHTE HECKOJIBKO KIIETOK,
0003HaUbTE€ OCHOBHBIE CTPYKTYPhI PACTUTEIBHOMN KIETKH.

W3yuute cTpoeHuEe KIETOK JIMCTa 3JI0icu. BbIABUTE OCOOEHHOCTH CTPOEHUS
KJIETOK B CBSI3U C BBIMOJHAEMbIMU (DYHKIMSIMHU.

N3yunute cTpoeHHE KIETOK KpPOBH 3€MHOBOJHBIX. 3apUCyWT€ HECKOJIbKO
APUTPOIUTOB, 0003HAYBTE CTPYKTYPHI ’KUBOTHOU KIICTKH.

PaccmoTpuTe cTpoeHME KIETOK XpSIIEBOM TKAaHH, BBITIOJHUTE HEOOXOIUMbBIC
MOAIUCH.

Hcnionb3ys pucynku 1 u 2 B [Ipunoxenun 1 u coOCTBEHHbIE PUCYHKH, CPABHUTE
MEXIy COOOM KJIETKM PACTEHUW W IKUBOTHBIX. BBINMUIINTE OCHOBHBIE YEPTHI
CXOJICTBA. 3aMOJHUTE TaOJIUILY.

Hpusuak Pacmumenvnan knemka Kueommnan knemka

CTOYHAas CTCHKaA

[Inactuael

OcHoBHOM 3aracHbIN
YIJIEBOJ

KneTounslil HeHTp
Bakyonu

Cnoco0 nuraHus




[—

9.
10.
11.

BI)IBOH: C,Z[CJ'I&ﬁTC BbIBOJL O CXOACTBEC M pa3jiMdvu B CTPOCHHH PACTUTCIBHBIX H
ZKHUBOTHBIX KJICTOK.

KoHTpoJsbHBIE BOIIPOCHI.

. B 4yem 3akmrouaercst CXOJCTBO U Pa3InuMe KIETOK?
. KakoBbI NpUUMHBI CXOACTBA U PA3INUUA KIETOK Pa3HbIX OPraHU3MOB?
. TlompITaiiTech 0OBSICHUTH, KaK IIja 3BOJIONHS OaKTEepHid, KUBOTHBIX, PACTCHUH,

rpudoB.

. B kieTkax pas3nMuHBIX OpPraHOB KPBICBI CYMMApHBIH O0BEM MHUTOXOHIPHUM MO

OTHOIIIEHUIO K oO01eMy oO0bEMYy KJIETOK cocTaBisieT: B Tmieuenn 18,4%, B
HOJUKEITyJOYHOM kenese 7,9%, B cepaue 35,8%. OO0bsCHUTE NPUYKMHY PA3IMYHOTO
COJICp>KaHMsI MUTOXOHJIPUM B 3THX KJIETKAX.

Jlureparypa, pekoMeHayemMas 1Jisi NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO.

[Monstackuit FO. WU. , bpayn A. . u nap. OOmas Ouonorus. — M.:
[Ipocsemenne, 1990.

O6mras 6uonorus: Yueo. s 10—-11 kmaccoB 001ieobpas3oBar. yupexaeHuu /
. K. bensies, H. H. Bopon1os, I'. M. deiMiun u ap.; nox pexa. . K. bensesa — 9-
e uza. — M.: IIpocsemienue, 2000.

PyBunckuit A. O. , Beicoukas JI. B. u np. O6mas 6uonorus. Y4eOHUK J1s
HIKOJI ¢ yrayOJaeHHbIM u3ydyenrem ouonoruu. — M.: [Ipocsemenune, 2000.

bepxunbnut M. b. , I'marones C. M. , ®ypanés B. A. O6mas 6uosiorusi. B
2-x 4. — M.: MHUPOC, 2000.

e o K. [lyremectBue B Mup xuBOU KineTkud. — M.: Mup, 1987.

Oypanés B. A. Hurtomorus: cTpykTypa U PyHKIMHA KICTOYHBIX OpraHes. /
VuyebHoe nmocodue. — M.: OJI B3MIII, 1998.

Uy6 B. B. Huronorus, wiu Tpakrat o 1eneHusX KIeTku. / YueOHoe
nmocobue. — M.: OJI B3MIII, 1996.

Ponan. XK-K., Cénomm A., Cénommu J[. Atnac mo 6uosioruu kietku. Ilep. ¢
¢p. B. I1. benoro. — M.: Mup, 1978.

bunuu I'. JI. u ap., Hutonorus: Yuebnuk. 2-e uza. — M.: Jlean, 1999.

Yennos 1O. C. O6mas nuroaorust. — M.: U3g-so MI'Y, 1995.

3aBap3uH A. A. , Xapazona A. JI. OcHOBBI 0011IeH ITUTONOTHH: YUeOHOe
nocoowue. — JI.: 3a-Bo JII'Y, 1982.
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IIpakTHueckoe 3ansaTue Ne 2
Tema «BbisiBjIeHHe U ONIMCAHUE IPU3HAKOB CXO0JACTBA 3apOAbILIEiD)

Bomnpocs! 1J151 TOATOTOBKHU K 3aHATHIO
NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.
DOMOpPHOHAIIBHBIN ATall OHTOTECHE3A.

OCHOBHBIE CTaIUN SMOPHOHATILHOTO PA3BUTHS.
Opeanocenes.

Ilocmambpuonanvroe pazeumue.

Heab: omnpenenutb 4YepTbl CXOACTBA 3apOJbIIICH pPa3IMYHBIX OPraHU3MOB;
BBISIBUTH OMOJIOTMYECKOE 3HAUEHHE SMOPHOHAIBHOIO CXO/ICTBA.

[To OKOHYaHHWIO BHIIOJIHEHHUS PA0OTHI CTYACHT JOJDKCH

3HATh:

3aKOH 3apOJIbIIIIEBOT0 CXOCTBA;

OMOTeHETHYECKHUI 3aKOH.

YMETh:

CpaBHHMBATDH YEPTHI 3aPOJIbIIIEH PhIO, 3eMHOBOIHBIX, MPECMBIKAIOIIUXCS, YSTTOBEKa;

000CHOBbI6AMb 6KIIAO POCCUTICKUX YYEHbIX 6 passumue Ouoio2uu (Ha npumepe
K.M.Bspa, A.H.Cesepyosa).!

OcHOBHbIE TeOpeTHYECKHE M0JI0KEHUS

B 1828 rony Kapn MakcumoBud bap, OCHOBBIBasACh Ha JaHHBIX PaTtke u Ha
pe3yJbTarax COOCTBEHHBIX HCCIIEIOBAHUM pa3BUTHS ITO3BOHOYHBIX
chOopMyIMPOBaJl 3aKOH 3apOJIBIIIEBOTO CXOJICTBA: «IMOPHOHBI MOCIEA0BATEILHO
nepexoAsT B CBOEM pa3BUTUU OT OOIIMX MPU3HAKOB THUMAa KO Bce Ooliee
CIlelMaJIbHBIM ITpU3HaKaM. [1o31Hee Bcero pa3BuBarOTCs MPU3HAKH, YKa3bIBAIOILINE
Ha MPHUHAJJISKHOCTh SMOPHOHA K OINPEACICHHOMY pOJy, BUIY, M, HAKOHEI,
pPa3BUTHE 3aBEPIIACTCS MOSIBICHUEM XapaKTEPHBIX OCOOCHHOCTEN TAaHHON 0COOm».
3a 2 roga A0 (GopMyIUpOBKH ODpHCTOM ['ekkeneM OHOreHEeTHYECKOro 3aKOHa
CXOAHYIO (POPMYJIMPOBKY MPEUIOKHUI Ha OCHOBE CBOMX MCCIEIOBAHUN pPa3BUTHUSA
pakooOpa3HbIx paboTaBimuii B bpasunuu Hemerkuit 3000t Opur; Mriomtep. B
cBoell kHure «3a JlapBuHa», m3naHHoM B 1864 rony, OH BBLAEISAET KYypCHBOM
MBICITb: «UCTOPHUYECKOE pa3BUTHE BHJA OyIeT OTpaxaTbCsi B HCTOPUU €rO
WHJMBUAYAJILHOTO Pa3BUTHS.

buorenetnueckuit  3akoH ['ekkens-Mroiiepa  (Takke  M3BECTEH O]
Ha3BaHMUAMU «3aKOH ['ekkemsn», «3akoH Mromiepa-I'ekkens», «3akoH [lapBuHa-
Mrosnepa-I'ekkens», «OCHOBHOM OWMOTE€HETUUYECKHH 3aKOH»): KaXKJ0€ KHUBOE
CYIIECTBO B CBOEM WHAMBUAYAJbHOM pPa3BUTHUU (OHTOI€HE3) TIOBTOPSIET B
U3BECTHOM CTeneHu (OpMbI, MPONAEHHOrO €ro MpelKaMd WM €ro BHUAOM

! KypcuBoM BBIIEIEHBI TPEOOBAHMSA K 3HAHUAM U (MIIM) YMEHUSM, HE MOIEKAITHE KOHTPOJILHOMY OIICHUBAHHUIO
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http://ru.wikipedia.org/wiki/1828_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%91%D1%8D%D1%80,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%AD%D1%80%D0%BD%D1%81%D1%82_%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D1%8D%D1%80,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%AD%D1%80%D0%BD%D1%81%D1%82_%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E%D0%BB%D0%BB%D0%B5%D1%80,_%D0%A4%D1%80%D0%B8%D1%86

(bunorenes).Ilo  coBpeMeHHON  TpaKTOBKE  OHMOTCHETHYECKOrO  3aKOHA,
npenioxeHHon pycckum Ouosorom A.H. CesepuoBbiM B Hauaie 20 Beka, B
OHTOT€HE3€ MPOUCXOANUT MOBTOPEHUE NMPU3HAKOB HE B3POCIBIX 0cO0EH MPEaKoB, a
UX 3apOJBILIEH.

[IprMepsl BHITOJHEHUS] OMOTEHETHYECKOTO 3aKOHA.

Spkun IIpUMep BBIIIOJIHEHUS OMOT€HETUYECKOTO 3aKOHA —
pa3BUTHE JIATYIIKHA, BKIOYAlONlee B Ce0s CTaauIo TOJIOBACTUKA, KOTOPBIA IO
CBOEMY CTPOCHHIO TOopa3fo OoJibllle MOXO0X Ha pbl0, YeM Ha 3€MHOBOAHBIX: Y
rOJIOBaCTUKA, KaK M y HU3IMIMUX pPbI0 M pPHIOBMX MAaJbKOB, OCHOBOHM CKeleTa
CIIYXUT XOp/a, TOJbKO BIOCIEACTBUM B TYJOBHUIIHOW 4YacTu oOpacraroias
XpSILIEBBIMU TTO3BOHKAaMU. Yepen y roioBacThKa XpAIIEBON, U K HEMY TPUMBIKAIOT
XOpOIIO  pa3BUThIE XpslIeBble Jyru; AbixaHue skadepHoe. KpoBeHocHas
CHUCTEMA TaK)Ke MOCTPOEHA MO PbhIObEMY THUITY: MpPEJICEPAME CIIE HE Pa3/IeTUIoCh
Ha IMPaBYIO W JIEBYIO IMOJIOBHMHBI, KPOBb B CEPALE MOCTYIAET TOJIbKO BEHO3Has, a
OTTy/la 4epe3 apTepualbHBIA CTBOJA HAET Kkabpam. Eciaum Obl  pa3Butue
rojI0OBacTUKa OCTAaHOBHJIOCH HAa 3TOM CTAJMM U HE IILJIO Jajbllle, Mbl JOJKHBI ObUIH
OBl 0€3 BCIKUX KOJIEOAHUN OTHECTH TaKO€ )KUBOTHOE K HAJKIIACCY PHIO.

3aponpllii  HE  TOJBKO  3€MHOBOJHBIX, HO M  Bcex  0e3
VICKJIFOUYEHHS I03BOHOYHBIX JKMBOTHBIX TAKXXE HMEIOT Ha paHHUX CTaJHsIX
pa3BUTHUs JKaOepHBIC IIENH, JBYXKaMEpHOE CcepJle W JApyrue IMpHU3HaKH,
XapakTepHble Ui pbl0. Hanpumep, nTuyuuii 3apoAsill B IEpBbIE JHU HACUKUBAHUS
TaKke MPEJCTaBISIET COO0M XBOCTaTOE€ PHIOOOOpPA3HOE CYIIECTBO C >KaOCPHBIMU
menamu. Ha astoit craaum Oyayunuil nTeHen OOHAapyKMBAeT CXOACTBO MU C
HUBIIMMH pbIOaMH, U C JUYMHKAMUA aM(pUOUil, 1 C paHHUMHU CTATUSMU Pa3BUTHUSA
JPYTUX MO3BOHOYHBIX JKUBOTHBIX (B T.4. M 4yesnoBeka). Ha mocneayrommx craausax
Pa3BUTHS 3apOBIII MTULIBI CTAHOBUTCS NMOX0KUM Ha MPECMBIKAIOIIMXCA: U MOKA Y
KYPUHOI'O 3apOJiblllia 10 KOHIIA IEPBOM HEJEIHU U 3aJIHUE, U NIEPEAHUE KOHEYHOCTH
UMEIOT BHUJ OJIMHAKOBBIX JIAIIOK, ITOKA XBOCT €UI€ HE YyCHeJN HMCYE3HYTh, a W3
COCOYKOB €IlI€ He c(HOPMHUPOBAINCH NEPHsI, OH 10 BCEM CBOMM IpPU3HAKAM CTOUT
OJMKe K MPECMBIKAIOIIMMCS, YEM K B3POCIIbIM MITULAM.

3apoJipllll YeJIOBEKa B XOJ€ dMOpHUOreHe3a MPOXOAUT Yepe3 aHATOTUYHbIC
cTaauu. 3areM, 3a NEepUoj NMPUMEPHO MEX]y YETBEPTOM M IIECTOM HENENIMU
pa3BUTHSL OH IIpEeBpallaeTcss M3 PbhIOONOAOOHOTO OpraHu3Ma B OpPTraHU3M,
HEOTJINYUMBI OT 3apojpllia O00€3bsiHbl, W TOJBKO IOTOM MpUOOpEeTaeT
YEJI0BEYECKHUE YEPTHI.

Takoe MoBTOpeHHE NPU3HAKOB MPEJKOB B X0JI€ UHIMBH1YaJIbHOTO PA3BUTHS
ocobu ['exkenb Ha3Bal PEKAUTYIISIIHS.

CymiecTByeT MHOXECTBO JIPYTUX IPUMEPOB PEKANUTYJISALUUNA, KOTOpBIE
MOJITBEPKJIAIOT BBIMOJHEHNE «OMOTEHETHYECKOTr0 3aKOHA) B HEKOTOPBIX CIydasX.
Tak, mpu pa3sMHOKEHHHM HA3EMHOTO paKa-OTIICIbHUKA MaJIbMOBOTO BOpa €ro
CaMKHM Iiepe]] BBUIYIUICHUEM JIMYMHOK 3aXOJsT B MOpe, M TaM U3 SHIl
BBIXO/ISIT TUTAHKTOHHBIE KPEBETKOOOPA3HbIE JIMYMHKHM 3033, HMEIOIIME BIIOJIHE
CUMMETPUYHOE OpPIOIIKO. 3aTeM OHHU MPEBPAIIAOTCS B IVIAYKOTO? U OCENAI0T Ha
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D1%86%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%9B%D1%8F%D0%B3%D1%83%D1%88%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0%D1%81%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%B1%D1%8B
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BD%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%80%D0%B4%D0%B0_(%D0%B7%D0%BE%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D1%80%D0%B4%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%96%D0%B0%D0%B1%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D0%B0%D0%BF%D0%B8%D1%82%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D1%8C%D0%BC%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%BA%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%97%D0%BE%D1%8D%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%BB%D0%B0%D1%83%D0%BA%D0%BE%D1%82%D0%BE%D1%8D&action=edit&redlink=1

JTHO, TJI€ HAXOMAST MOJAXOJSIINE PaKOBUHBI OPIOXOHOTHMX MOJUTIOCKOB. Hekotopoe
BpeMsl OHM BeOyT 00pa3 »KU3HU, XapaKTEpHbI A OONBIIMHCTBA PAKOB-
OTILEIBHUKOB, U HA 3TOM CTaJUM UMEIOT XapaKTEPHOE JJISi STOM TPYIIIbI MSATKOE
CIUPATIFHOE OPIOIIKO C AaCUMMETPUYHBIMU KOHEUHOCTSIMH M JBIIIAT >KaOpaMu.
BrIpociiie 10 onpeneneHHbIX pa3MepoB MallbMOBbIE BOPHI MOKHIAIOT PaKOBUHY,
BBIXOJSAT Ha CyIIy, NPUOOPETAIOT >KECTKOE YKOPOYEHHOE OPIOIIKO, MOXO0XKEe
Ha a0/I0MeH KpaOoB, M HABCET/1a yTPAYUBAIOT CIIOCOOHOCTH JIBIIIATH B BOJIE.

B kakoM-TO cMmbIcTie B OMOTCHETHMYECKOM 3aKOHE TEperyTaHbl MPUYUHBI U
cnenctBus. OuUIIOreHe3 €cTh MOCIEeN0BATENBHOCTh OHTOTEHE30B, CIIEOBATENbHO,
WU3MEHEHHs B3pOCHbIX (popMm B Xoje (uiioreHesa MOTYT OCHOBBIBATHCSI TOJIBKO Ha
U3MEHEHHUSAX OHTOreHe3a. K TakoMy TMOHMMAaHHMIO COOTHOIICHHS OHTO- H
¢unoreneza npumen, B yactHoctH, A.H. CeBepueB, kotopsiii B 1912-1939 rr.
pazpaboran  Teopurw  ¢uadamoOpuorene3oB. CormacHo  CeBeplieBy, Bce
SMOpUOHANBHBIE MW JUYMHOYHBIE TPU3HAKU JENATCS Ha LEHOTEHE3bl U
¢mmMOpuorenessl. Tepmun "nenorenes", nmpennoxkeHHblid ['exkenem, CeBepiieB
TpakToBaJl HHaue; Juia ['ekkens 1eHoreHes (J00ble HOBBIE MMPU3HAKU, UCKAXKABIIIHNE
PEKANUTYJISIUI0) ObUT MPOTHUBOIOJIOKHOCTHIO MaJMHIeHe3a (COXpaHEHUs B
pa3BUTUM HEW3MEHHBIX TPU3HAKOB, HMMEBIIUXCS W Yy mpenkos). Ceseples
TEPMUHOM "uenorenes" o0o03Havanl IIPU3HAKU, KOTOpBbIE CIIyKaT
IPUCTIOCOOICHUSAMHU K 3MOPHUOHAIBHOMY WM JIMYMHOYHOMY OOpa3y >KU3HHU U Y
B3pOCIIBIX ()OPM HE BCTPEUAIOTCA, TAK KaK HE MOTYT UMETh JIJISl HUX aJalTHBHOTO
3HaueHus. K 1meHoreHe3am CeBepleB OTHOCWJ, HAMpUMEpP, 3apOJIbIIIEBbIC
000JI0YKH aMHHUOT (AaMHHOH, XOPUOH, AJUTAHTOUC), TUIALEHTY MJIEKOMUTAIOUINX,
SIUIIEBOM 3Y0 3apOJIBIIICH NTUIL U PENTUIUN U IP.

OmMOpUOreHe3bl — ATO TaKWE U3MEHEHUs OHTOT€HE3a, KOTOpPhIE B XOe
HBOJIIOIMU TPUBOAAT K HM3MEHEHHUIO MPU3HAKOB B3poOCibIX ocobeil. CeBeples
paznent pruMOproreHe3bl Ha aHAOOINH, IEBUAITMHN U apXaJUIaKCUChl. AHA0O0US
- YJINHEHUE OHTOI€HE3a, CONPOBOXKIAOIICECS HAJACTABKOM cTraauil. ToJbKo Ipu
TOM Ccrnoco0e IBOJIOLMU HAOIIOAeTCsl PEeKANUTYJIISIIUS - MPU3HAKU 3apOoAbIIIen
WIM JIMYMHOK TOTOMKOB HAllOMUHAIOT TMPHU3HAKU B3pPOCHbIX Mpenkos. llpu
JIeBUALIMY MIPOUCXOIAT U3MEHEHHUS Ha CPETHUX CTAAUSIX PA3BUTHS, UTO MPUBOJAT K
0onee pe3KUM M3MEHEHHSIM B CTPOCHHHM B3pOCJIOrO0 OpraHu3Ma, 4YeM IpHu
anaOomuu. IIpu 3ToM cmocoOe 3BOMIOLMM OHTOIEHE3a PEKAIUTYIUPOBAThH
NpU3HAKK TPEAKOBBIX (OpPM MOTYT IIMIIb pPaHHHUE CTaguu TOTOMKOB. I[lpu
apxaJylakCucax M3MEHEHHUs MPOMCXOAAT Ha CaMbIX paHHUX CTaJHMAX OHTOTEHE3a,
U3MEHEHHUS! B CTPOEHUH B3pOCIOT0 OpraHu3Ma HamOoJiee 4acTO CYIIECTBEHHBI, a
PEKAMUTYISIUN HEBO3MOKHBI.

Oo6opynoBanme: Tadauia «CxoACTBO 3apObIIICH», yUeOHUK, UITIOCTPALIUH.

IHopsinok BbINOJIHEHNSI padOThI
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)}

9.

Ucnone3ys Tabnuiyy «CxoacTBo 3apojsiieiiy (Ilpunoxenue 2), pucynku 2, 3, 4
(ITpunoxxenrie 2) M OCHOBHBIE TEOPETHUUECKUE ITOJIOKEHUS, CPAaBHUTE CTaIUuU
IMOPUOHATIBHOTO PA3BUTHA Y PHIOBI, TPECMBIKAIOIINXCS U YEJIOBEKA.

3anonaute cxemy «OO01IMe 3aKOHOMEPHOCTH OHTOTEHE3ay:

OO0mure 3aKOHOMEPHOCTH OHTOT'CHE3a

3aK0H 3apO/IbIIICBOTO Teopus .
buorenernueckuit 3aKkoH
CXOJICTBA bUIPMOPHOTEHE30B
(asmop) (asmop) (asmop)
(chopmynuposxa) (hopmynuposka) (chopmynuposxa)

Ha pucynke 1 (Ilpunoxxenue 2) cxemMaTH4eCKd W300pPKEHO WHIWBHIYATHHOE
pasButHe garymku. Onpenenute, 4To obo3HadeHo nudpamu 1-18.
Oxapaxkmepusytime 6k1a0 poccutickoeo yyenozco A. H. Cesepyosa 6 pazeumue
Ouo2eHemuyecKo20 3aKOHa.

BbiBoa: cienaiiTe BBIBOJ O OMOJIOTMYECKOM 3HAYEHHUM CXOJICTBA 3apOojbIlIeh
pPAa3JIUYHBIX KUBOTHBIX.

KoHTpoJsibHBIE BONIPOCHI.

. UTo MOXHO CKa3aTb, paCcCMaTpuBasd HAYAJIbHBLIC CTaJWU PA3BUTHUA 3ap01151meﬁ

ITIO3BOHOYHBIX ?

Kakue mpu3Haku CBUIETEIBCTBYIOT, YTO MPEAKAMU HAa3E€MHBIX JKUBOTHBIX OBbLIN
BOJIHBIE >KUBOTHEIE?

[ToueMy >MOpHOH PBIOBI MPOSBISICT YEPTHI CXOJCTBA C B3POCIBIM OPTaHHU3MOM
paHbIIIe, YEM YEJIOBEK WJIK KPOJIHUK?

C dero HauMHAETCS Pa3BUTHE MHOT'OKJIETOUYHOTO OpraHu3Ma?

[IpuBenute mnpumepsl JO0Ka3aTeIbCTBA CXOJCTBA TMPOIECCOB Pa3BUTHUS Y
3apO/JIbIIIEH )KUBOTHBIX, OTHOCSAIIUXCS K OJTHOMY THITY?

Kewm BrniepBbie Oblla BBISIBJICHA JaHHAs 3aKOHOMEPHOCTh, U KaKO€ Ha3BaHUE OHA
noxyuuniua’?

[Touemy OombIIOE CXOACTBO 3apoJibllIeii HAOJIIOAAETCd MMEHHO Ha PaHHUX
CTaJusAX Pa3BUTHUA?

KakoBbl mpuyuHbI BOBHUKHOBEHHS PA3IMYUil B CTPOCHHUH 3apOJIbIIIEH YKUBOTHBIX,
OTHOCSIIMXCS K pa3HbIM KJjilaccam?

Uto mgoka3blBa€T 3aKOH 3apojblieBoro cxoicta? IlpuBenutre mnpuMeEpsl,
MOJATBEPKAAIOIINE ITO MPEANOTI0KEHHUE.

IO.CHCHaﬁTG BBIBOJ O B3aMMOCBA3HU MCKAY MHAWBUIYAJIbHBIM PAa3BUTUCM OpPraHHU3Ma

U UX HCTOPHUYCCKUM PA3BUTHCM.

11.Kak Bbipazuiu 3Ty B3auMocBsa3b @. Mroiuiep u J. ['ekkens?
12.00bscHATE BO3HUKHOBEHHE Yy OSMOpPHOHOB COBPEMEHHBIX JKMBOTHBIX YEPT

CTPOCHUA, CBOMCTBEHHBIX JaJICKUM HpeI[KaM?
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JlutepaTypa, pekoMeHayeMasi 1Jsl OATOTOBKH K MPAKTHYECKOMY 3aHATHIO.
[Monsuckuit FO. WU. , bpayn A. J. u ngp. O6mas Ouonorus. — M.:
[Ipocsemienue, 1990.
O6mas ouonorust: Yued. 1t 10—11 kimaccoB 061eoOpa3zoBaT. yupexaIeHHi
/ J1. K. benses, H. H. Bopontos, I'. M. JIpimimui u nip.; mox pexn. . K. bensiea —
9-e u3n. — M.: IIpoceemienue, 2000.
PyBunckuit A. O. , Beicoukas JI. B. u np. O6mas 6uonorus. Y4eOHUK aJis
HIKOJI ¢ yrayOJaeHHbIM u3ydyenrem ouonoruu. — M.: [Ipocsemenune, 2000.
bepkun6aut M. b. , I'marones C. M. , @ypanés B. A. Ob6mas ouonorus. B
2-x 4. — M.: MHUPOC, 2000.

IIpakTnueckoe 3ansaTue Ne 3
Tema «PemieHre reHeTHYECKUX 3a1a4»

Bomnpocs! AJis1 NOATOTOBKYU K 3aAHATHIO

['eHeTka — HayKa O 3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH W W3MEHUYHMBOCTU
OpPraHU3MOB.

[".MeH1enp — OCHOBOIOJIOKHHUK T€HETHKH.

I'eHeTHUeCKast TEPMUHOJIOTHSI U CHMBOJIMKA.

3aKOHbI TEHETUKH, YCTaHOBJICHHBIE ['. MeHaenem.

MoHorubpuiHOE ¥ TUTHOPUTHOE CKPEIIMBAHUE.

Henn:

. Hay‘-II/ITBCH COCTaBJIAATh CXCMBbI MOHOFI/I6pHI[HOFO )51 I[I/IFI/I6pI/II[HOFO CKpCIINBaHUAA.
. Hay‘-II/ITBCH peuiatb rcHECTUYCCKHUE 3aJd4Md Ha MOHOFI/I6pI/II[HOG " I[I/IFI/I6pI/II[HOG

CKpeEIlIUBaHUE.

I1o oKOHYaHMIO BHIITOJIHEHUS pa6OTI>I CTYACHT OOJIZKCH
3HATb:

OCHOBHYIO I'CHECTUYCCKYIO CUMBOJIUKY,
OCHOBHBIC 3aKOHBbI HACJICAOBAHUS, YCTAHOBJICHHBIC F.MGHI[GJ'IeM;

Yumono2uyeckue 0CHO8bl MOHO- U OUSUOPUOHO20 CKPEUUBAHUSL.
YMETh:

OIpeAEIATh TEHOTHUIBI IO (PeHOTHIAM;

COCTaBJIATh CXEMbI CKPEIIUBAHMS;

I0JIb30BaThCA pemeTkon [lennera;

BJIAJICTh AJITOPUTMOM PELICHUs T€HETUYECKUX 3a/1a4;
pelaTh 3aJa4d Ha MOHO- U JJUTUOPUIHOE CKpELIBaHUE.

OcHOBHBIE TeOpeTUYECKHE MOJI0KEHUS
CoBeThI ¥ IIPaBUIA.
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B camoMm Hauane pereHus 3a1a4u yCIOBUE CIIEIYET 3aMucaTh Ha YePHOBHUK:
npumep: A — KENT.

a — 3€JICH.
Taxk e cienyeT BbIIUCATh BCE TEHOTHUIIBI U (PEHOTUIIBI YIIOMSIHYThIX 0CO0€el Ha
YEPHOBHK — TaK JIer4e OPHUCHTUPOBATHCS B 3a7a4€:
npumep: $A-B- x ' Aabb
F1 aabb (12,5%)
B 3amayax Ha muruOpuIHOE CKpENIMBAHUE COBETYEM II0JIh30BAaThCS PEIMIETKON
[Iennera.
Ecnu npu cKkpelMBaHWM JIBYX OJIMHAKOBBIX MO (PEHOTHIY OcoOei B MOTOMCTBE
MIPOM3OIIIIO PACIICTUICHHE, TO 3TH 0COOU Te€TEPO3UTOTHBIC.
Ecnu B pesynbrare cKkpenmBaHus 0cooei, OTInYarmmxcs mo GeHOTUITY TT0 OTHOM
nape MPU3HAKOB, MOJyYaeTCs TOTOMCTBO, Y KOTOPOTO HAOJIIOAeTCsl PaCIICTUICHHE
Mo JTOW K€ Iape NPHU3HAKOB, TO OJHA W3 POJUTEILCKHX oOcoOel Oblia
TeTePO3UTOTOM, a APYTasi — TOMO3ZUTOTa IO PEIIECCUBHOMY MPU3HAKY.
Ecnu npu quruOpuiHoM CKpeIuBaHUU JIByX MO (PEHOTUITY OJUHAKOBBIX 0COOEH B
MMOTOMCTBE MPOUCXOJUT paCIICIUIEHHE NPU3HAKOB B cooTHomeHuu 9:3:3:1, TO
MCXOJTHBIE 0COOM ObUTH TUTETEPO3UTOTHBIMH.
Ecnu npu ckpemyBaHuy IBYX 1O (EHOTHITY OJAMHAKOBBIX OCOOEH B MOTOMCTBE
MPOMCXOJUT PACLICIUICHUE MPU3HAKOB B OTHOIIEHUsXx 9:3:4, 9:6:1, 9:7, 12:3:1,
13:3, 15:1, TO 3TO CBUAETENBCTBYET O SIBICHUW B3aUMOJECHCTBHUS T€HOB.

OO6opynoBanme: yueOHUK, UHCTPYKIIMU, CITPABOYHBIEC MATEPHUAIIBI.
IMopsiok BhINOJTHEHUST PA0OTHI

Yacte 3.1 CocraBieHre NPOCTENIINX CXEM MOHO- U JIMTHOPUITHOTO CKPENTUBAHMS.
1) AITOPATM COCTaBICHHUS CXEMbl MOHOTHOPHIHOTO CKpPEIIBAHUS.

JencrBue [Tpumep
BaumarenbHo uyuTaem ycioBue | U3BecTHO, 4TO y Kyp NMPOCTOM (JIMCTOBUIHBIN )
3a71a4u rpeOeHb () perecCuBEeH M0 OTHOIICHUIO K

pozoBurHOMY (A).Kyp ¢ TucTOBUIHBIM
rpeOHEM CKPECTHIIN C TeTEPO3UTOTHBIM
MIETYXOM, UMEIOIINM PO30BUIHBINA TPEOCHB.
Ompenenute NPOIECHT Kyp C TUCTOBUIHBIM
rpebHeM cpea THOPUIOB MEPBOTO
IOKOJICHUSI.

YcnoBus 3amaum 3alMCchIBAlOT B | B Halel 3amade caMka MMEET JIMCTOBHUIHBIN
BHUJIC CXEMBI CKpelllMBaHus | rpeOeHb (PEIeCCUBHBIM TOMO3UTOTHBIN
poauteneit. J{ins 3TOro Hajo IO | MPU3HAK) UTOTO Y KYPHUIIBl Y HAC TTOTYYaeTCs
OIMCAHUIO COCTaBUTh TE€HOTHIIBI | aa, a METYX — F€TEPO3UT0Ta, T.€. €r0 HAJIO0
poauTene: 3ammcaTrh Kak Aa.
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Hanee 3aMUChIBAEM
CKpEIlIMBaHKUEe, HCMOJIb3Yysl 3HAKU
xeHckorl (%) u myxckou (o)
ocoou. CkpenBanue
0003HAYaIOT 3HAKOM YMHOKEHUS
(x). Ha mepBoM MecTe TPUHATO

[Tonyuaem:

P %aa X dAa

CTaBUTH KEHCKUMN I0JI.

Poaurensckue ocoou

o0o3HauarT  OykBOM  «P»(0T

parents).

Tak xe Ha mnepBbix 1nopax,| P %aa X dAa
YIAOOHO TMOJ KaKIbIM POJUTENIEM K 4 K &
3aIucaTh BApUAHThI TAMET. a a A a
['ubpunpl ob6o3Havarorcst OykBoi | P faa X d'Aa
«F» ¢ 1MdPOBBIM HUHIEKCOM, K 4 K 4
0003HaYAFOTIHIA MOPSIIKOBBIN |  a a A a
HOoMep TubpuHoro nokosnenusa. | F1: Aa, aa
Brisicasiem cooTHoleHue | B nanHo# 3amaue ruOpuabl COOTHOCSATCS KaK

TUOPUIOB TEPBOTO TOKOJICHUSI, U
3aIIMCBIBAEM OTBET.

1:1, cnegoBarenabHO, MPOLEHT KYP C
JUCTOBUIHBIM I'peOHEM cpeid THOPUIOB
NEPBOTO MOKOJIeHUs OyAeT cocTaBiATh 50%.
Otset: 50%

2) AITOPUTM COCTABJICHHSI CXEMBI IMTUOPHUIHOTO CKPEIITUBAHMSI.

BuuMarenbHO uuTaeM yCIOBHUE
3aJa4u

N3BecTHO, YTO Y Kyp IIPOCTOM (JIMCTOBUIHBIN )
rpeOeHb () perecCuBEeH M0 OTHOIICHUIO K
pozoBuaHOMY (A),a onepeHuble (B) HorM
TOMUHUPYIOT HaJ roybiMu (b).Kyp ¢
JUCTOBUIAHBIM I'PeOHEM U TOJIBIMH HOTaMHU
CKPECTUJI C IUTETEPO3UTOTHBIM METYXOM,
UMEIOIIUM PO30BUIHBIN IPeOCHDb U
orepeHHble HOru. Haliute npoueHT
MOSIBJICHUSI TOTOMCTBA MOJTHOCTHIO CXOMXKETO C
MaTephIO CPEeAr TUOPUIOB TIEPBOTO
TTOKOJICHHSI.

VcnoBusa 3amaud 3allMCBIBAIOT B
BHUJIC CXEMBI CKpEIIMBAHUS
ponutenen. [mg 3TOro Hamo 1o
OMMCAHUIO COCTABUTh T'€HOTHIIBI
POJUTENEH.

B nameit 3agaue camMmka UMeeT JIMCTOBUIHBIN
rpedenb (aa) u ronsie Horu (bb), uToro y
KYpHIIBl y HaC moJiy4aeTcs aabb, a meTyx
JUTETePO3UroTa, T.€. €ro HaJl0 3anucaTh Kak
AaBb.

17



javascript:animatedcollapse.toggle('1_2_poligibridnoe')

Jlanee 3anuceiBaeM P %aabb X JAaBb
CKpEITMBaHUE, UCTIOJIb3YsI 3HAKH
xeHCKoH (7) 1 Myxckol (")
ocobu. CkpemuBanue
0003HaYal0T 3HAKOM YMHOKEHHUSI
(x). Ha mepBoM MecTe mpUHSATO
CTaBUTh KEHCKUU TOJI.
Poaurensckue ocodu
0003HayaroT OykBoil «P»(0T

parents).

Teneps uepTum Tak HasbiBaeMyro | P Yaabb X < AaBb

pemérky IlenHera  (pemérka E’d‘ AB Ab aB ab
[lennera, rpaduyeckuii MeTox, ab | AaBb Aabb aaBb laabb
MIPEII0KEHHBIN AHTJIMACKAM F1: AaBb. Aabb. 2aBb. aabb
I€HETHKOM P. [TenneTom ’ ’ ’

(R.Punnett) ans  HarIsaIHOTO
IOPEJICTaBICHUST O  COYETaHUU
Pa3IUYHBIX rameT npu
ckpeuuBanun). Ilo BepTHKamM
3aMUChIBAEM KEHCKHUE TaMEThI, 10

TOPU3OHTAIIU MYKCKHE. n

3aM0JIHSAEM PEIIETKY.

Brrsicasiem cooTHomieHus | B manHOM 3amaue THOPUABI COOTHOCSTCS KaK
ruOpuoB nepBoro mnokosieHus: u | 1:1:1:1, cnenqoBarensHO, MPOLEHT KYP C
BBIYUCIISIEM MPOLIEHTHBIE | INCTOBUAHBIM I'PEOHEM U TOJIBIMU HOTaMH
COOTHOIIECHHUS. cpeau TuOpUI0B MEPBOTO MOKOJIEHUS OyeT

cocTaBiIiATh 25%. OtBeT: 25%.

Yactp 3.2. Pemmenne reHeTHUYECKUX 3a/1a4.
Pemmte 3anauu o Bapuantam (Ilpunoxenue 3):
Bapuanr 1: Nel, 3, 5,7, 9.

Bapuanr 2: Ne2, 4, 6, 8, 10.

*Cocmaevme 3a0auy u noxasxcume eé peulenue ¢ UCNOIb308AHUEM CNPABOYHBIX
mamepuanos (cm. Ilpunooicenue 3).

Jluteparypa, pekomeHayemasi 1Jisi HOATOTOBKH K MPAKTHYECKOMY 3aHATHIO.
. Honsuckwmit FO. U. , bpayn A. JI. u ap. O6mas Ouonorusi. — M.: [Ipocsemnienue,
1990.

O6m1as ouonorus: Yueb. 111 10-11 kiaccoB obmieoOpaszoBat. yupexaenunii / 1. K.
benses, H. H. Boponuos, I'. M. dpimMinn u 1p.; nox pea. . K. bensesa — 9-e uzg.
— M.: ITpoceemenue, 2000.
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3. PyBunckuii A. O. , Beiconkas JI. B. u ap. O0miast 6uosiorusi. Y4eOHUK JJIsI IIIKOJ C
yriayOneHHbIM u3yuenuem ouonorun. — M.: [Ipocsemienne, 2000.

4. bepxkunOmut M. b. , I'marones C. M. , ®ypanés B. A. OGmias Ouonorus. B 2-x 4. —
M.: MUPOC, 2000

5. Kucenesa 3. C. , MsarkoB A. H. I'enetuka: VYueObHoe mocobOue 1m0
¢dakynbTaTUBHOMY Kypcy aiis yu-csi X kiacca. — M.: [IpocBemenue, 1983.

6. I'epmwrer3on C. M. OcHoBbl coBpeMeHHON reHetukn — Kues: HaykoBa nymka,
1983.

7. Jlobame M. E. , Bartu K. B. , TuxomupoB M. M. T'eHetuka ¢ ocHOBamu
cenekuuu. — M.: IIpocsemienue, 1979.

8. Nure-BeutomoB C. I'. I'eHeTnka ¢ ocHoBaMM celekiuu. — M.: Bricmias mikora,
1989.

9. Ansna @. [Ix. Kairep /I)x. CoBpeMenHas reneruka: — B 3-x T.: Ilep. ¢ anrn. — M.:
Mup, 1987.

10.bapabdanmukoB b. U. , EpmonaeB A. . XpecrtomaTtus mo reneruke. — Kazanb:
N3n-Bo Kazan.yn-ta, 1988.

11.boukoB H. I1. I'enbr u cynp0Ob1. — M.: Mom.rBapaus, 1990 (cepust «IBpuKay).

12.Bononun b. I'. Mengaens: Vitaalterna. — M.: Mon.reapaus, 1968 (Cepust «Ku3ab
3aMevaTeIbHBIX JIIOJICH»).

13.T"aiicunoBuy A. E. 3apoxneHue u pa3putue reHetuku. — M.: Hayka, 1988.

14.JIantes O. I1. 3anumarennsHas reaetuka. — M.: Kosaoc, 1987.

15.Tapacenko H. /I. , JIymanosa I'. 1. Yto BBl 3HaeTe 0 CBOEH HACIEICTBEHHOCTU? —
HoBocubupck: Hayka, 1991.

16.11IBenoB U. A. Ilomynsapuo o renetuke. — Kues: HaykoBa nymka, 1989.

17.bepkunomutr M. b. , XKepnes A. B. , Jlapuna C. H. u ap. IToutu 200 3agau no
reaetuke — M.: MUPOC, 1992.

18.CoxonoBckast b. X. 120 3amau mo reHeruke (¢ pemeHusMmu). — M.: LleHTtp
Pa3BUTHUSA COLIMATIHO-TIEArOTUYECKUX UHUIIMATUB, 1992,

19.AtpamentoBa JI. A. I'eneruka yenoBeka: Yueb.mocobue. — Xaprkon, XI'Y, 1990.

IIpakTn4yeckoe 3ansitue Ned.
Tema «BbisiBjIeHHMe MYTareHOB B OKPY KalouieH cpeae. AHAJIU3 U OLlEHKA
ITUYECKHX ACHEKTOB KJIOHUPOBAHUN.

Bonpocskl 1151 NOATOTOBKHU K 3aHATHIO.

MN3MeHUYHBOCTD, €€ BUJIbI.

Oco0eHHOCTH HaClIeJICTBEHHON U HEHACTIEACTBEHHON N3MEHYUBOCTH.
3aKOHOMEPHOCTH MOAU(PUKALMOHHON U3MEHYMBOCTH.

OmnpeneneHrs KaueCTBEHHBIX, KOJTUYECTBEHHBIX TPU3HAKOB, HOPMBI PEAKIIHH.
[TpyunHBI HAaCIEICTBEHHON U3MEHUNBOCTH.

N A W =

Hen:
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1. BbISIBUTH OCHOBHBIE THUIIBI MYTareHOB B OKpyXKarouied cpeae (KOCBEHHO),
0XapakTEepU30BaATh UX BIUSHUE HA )KUBbIE OPTaHU3MBI.
2. JlaTh 3THYECKYIO OLIEHKY KJIOHUPOBAaHHUS.

[To okOHUYAHWIO BBHIOTHEHUSI PAOOTHI CTYACHT JIOJKEH
3HATh.
— OCHOBHBIE TUIIbI MYTareHOB.
YMeTs:
— OOBSCHATH BIUSHUE MyTareHOB HAa PACTEHUS, )KUBOTHBIX U YEJIOBEKA,
— BBISBJISITh UCTOYHUKH M HAJIMYKME MYTareHOB B OKpY»Katollen cpefie (KOCBEHHO);
— AHAJIM3UPOBATH HAYYHBIE CTATHU;
— J1aBaTh 3THUYECKYIO OIEHKY OMOJIOTHYECKOMY SIBIICHUIO.

OcHoOBHBIE TCOPCTHYCCKHUE ITOJTOKCHUSA

ITopsaoK BeINOJTHEHUsI padOThI
YacTts 4.1 BelsiBaeHUE MyTareéHOB B OKPY’KarOIIEH cpesie.
[TpounTaiiTe crtathto «MytareHsl B Okpyxaromieil cpene» (Ilpunoxenue 4).
3anonHuTe TaOIMILy, OTMEYasi B MOCIEIHEM CTOJIOIE BCTPEUAEMOCTh MyTareHa B
OKpykarouien Bac cpene:

Bausinue Ha KuBbIe
HcToyHuk myTarena IIpuMep MyTareHos +/-
OpPraHU3MBbI

JlexapcTBeHHBIE
IIpernapaTbl

[IponsBoncTBeHHAs
cpena

CenbCKoe X031 CTBO

beiTOBas cpena

Yacts 4.2 AHam3 u OIICHKA 3THYCCKHUX aCIICKTOB KJIOHHUPOBAaHM.

BbIBOALI:

— chopmynupyiiTe BBISBICHHbIE BaMHU B XOJIe MPAKTHUYECKOTO 3aHATUSA
3aKOHOMEPHOCTH MOAM(PHUKAITMOHHON H3MEHYUBOCTH;
— OXapaxkTepu3yiTe OMOIOTHYECKYIO POJIb MyTareHOB.

KoHTpoJibHBIE BONIPOCHI.
1. Kakoe cBONCTBO OpraHM3MOB O0YCIIOBJIMBAET CXOJICTBO 0cO0el 0OAHOTO BU1a?
2. B uem 3HaueHME 3TUX CBOMCTB IS DBOJIIOIINU?
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. Kakoe cBoiicTBO OpraHu3MoOB 06YCJ'IOBJ'II/IBaCT pasiimunuc MExXay 0co0sIMHU OAHOI'0

UTOTO K€ BUAa?
Kakwue, Ha Bam B3I, pa3indusi 00yCIOBIEHbBI HACTIEACTBEHHON H3MEHYUBOCTHIO,
KAKUE€ — HEHACJIEACTBEHHON N3MEHYUBOCTBIO?

OOBbscHUTE, KAaK MOTJIM BOSHUKHYThH Pa3IMUuUs MEXAY 0COOSIMU OJTHOTO BUA.
JlaiiTe onpenienieHue NOHATHIO «MYTAareHbD».

CocTtaBbTe cxemy KilacCU(UKALUN MyTareHOB, IPUBEAUTE TPUMEPBHI.

Jlutepatypa, pekoMeHnayemasi JJisi HOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO

[Monsiackuit FO. U. , bpayn A. J1. u np. O6wmas 6uonorus. — M.:
[Ipocsemenne, 1990.

O6m1as ouonorust: Yued.ns 10—-11 knaccoB oOieoOpazoBar. yupexaeHuit /
. K. benses, H. H. Boponuos, I'. M. [Ipimiun u ap.; nox pex. . K. bensesa — 9-
e uza. — M.: IIpocsemenue, 2000.

PyBunckuit A. O. , Beicorkas JI. B. u ap. O0mas 6uosorus. YueOHHUK IS
IIKOJI ¢ yrayOJaeHHbIM u3ydenuem ouonoruu. — M.: [Ipocsemenne, 2000.

bepxun6mut M. b. , I'narones C. M. , ®ypanés B. A. O6mias 6uonorus. B
2-x 4. — M.: MHPOC, 2000.

Anekcannpos C. E. UacToTa XpoMOCOMHBIX abeppaluii y paboTarmmx B
IIMHHOM U PE3MHOTEXHUYECKOM mnpou3BojicTBe //I'eneruka. 1982. E. 18, N 1. C.
161-163.

bouxos H. I1., ®ununnosa T. B., fIxosenko K. H. [Ipunuums
IUTOT€HETUYECKOTO 00CIeIOBAHMS JIsI BRISIBIICHUS MPO(PECCHOHATBHBIX
Bpennoctel //Ilutonorus u reneruka. 1984. N 6. C. 422-428.

boukos H. I1., Yeborapes A. H. HacnencTBeHHOCTh Y€I0OBEKa U MyTareHsbl
BHEIIHEN cpensl. M.: Mennuuna, 1989. 272 c.

CyuxoB U. U., Cazonosa JI. A. Mytarennbie 3¢ (HEeKTbl XUMUYECKUX
COeIMHEHMH y uenoBeka //Ycnexu coBpeMenHoi renetuku. 1983. T. 11. C. 93-
132.

IIpakTnueckoe 3ansaTue Ne 5
Tema «Onucanue ocodeii 0IHOTO BUAA M0 MOP(POJIOrHIECKOMY KPUTEPHIO.
IIpucnoco0/IeHHOCTH OPraHUu3MOBY

Bomnpocs! 1J11 NOATOTOBKHU K 3aHATHIO

JIBMKyIIME CHJIBI DBOJIIOLINAH.

CunTeTnyeckasi TEOpHs IBOJTIOLIUH.

MukposBosronus.

CoBpeMeHnHsbIe TipencTaBienus o Bugooopazosanuu (C.C. YerBepuxos, 1.1.
[[Imanbraysen).

Maxkpo3BOJFOLIHS.

JlokazaTenbCcTBa YBOJIIOIUM.

Yro Takoe Bua?
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8. Kakosa cTpykrypa Buga?

9. Kpurepuu BuIa, UX XapaKTEPUCTHKA.

10.Kakue u3 kputepreB Buaa HanOOJIee BaXKHBI?

11. Kak MOHO onpeenuTh MPUHAIJICKHOCTh O0BEKTA K OMPEACIICHHOMY BUIY?
12.YT0 HY>KHO yYHUTBIBATh ISl YCTAHOBJIEHUS BUJOBOM MPUHAJIEKHOCTH?
13.I1paBuna paboTHI C ONpeETUTENEM.

14.Mopdonoruueckasi XapaKTepUCTUKA PACTECHUS.

Heun:

1. YcBoeHue NOHATHS MOPQOJIOTMUECKOTr0 KpPUTEpPHUS BHUAA, 3aKPENUTh YMEHHE
COCTaBJSITh  ONHUCATEIbHYI0  XapaKTEPUCTUKY  pacTeHuil, chOpMHpPOBATH
NPaKTUYECKUE HABBIKM paboOThl ¢ TepOapHbIM MarepuaioM, TaOJIULAMU,
ONIPENECTUTENIEM PACTEHU.

2. O3HAaKOMUTHCS C OJIHUM U3 PE3YJbTATOB ABOJIIOIUUA — MPHUCIOCOOJICHHOCTHIO.
BBISICHUTH OTHOCUTENBHBIN XapaKTep MPUCTIOCOOTICHHOCTH.

[To oxoHYaHMIO BHIMIOTHEHUS MTPAKTUKYMa CTYACHT TODKECH
3HATB:
— BWJI, €T0 KPUTEPHH,
— Mop(}OIOTHYeCKU KpUTEPUH BUIA, €T0 XapaKTEPUCTHUKY;
— OmpeJeeHUE MOHITHUS KIIPUCTIOCOOIEHHOCTDY;
— CYIIHOCTH mporiecca GOpMUPOBAHUS MPUCTIOCOOICHHOCTH;
— CcHoco0bI MPUCTIOCOOTEHUH )KUBOTHBIX M PACTEHU;
YMETh:
— ONUCBIBATh OCOOEHHOCTH BUAA 10 €T0 MOP(POJOTHUECKOMY KPUTEPUIO;
— paboTaTh ¢ repbapHbIM MaTepUaIOM, TAOIUIIAMU, OTIPEICTUTENIEM PACTCHUM;
— BBIABIIATH MPUCIIOCOOJICHHUS OPTaHU3MOB K Cpeie OOUTaHMS.

OcHOBHBbIE TeopeTUYECKHE MOJI0KEHUS
Mopdonoruueckuit KpUTepui BUAA.
[IpuHaaIeKHOCTh 0COOCH K TOMY WJIM MHOMY BUJIY OIPEACISIETCS Ha OCHOBAHUU
psia KpUTEPUEB.

Kpurepuu BH/IA — 3TO pa3zHooOpa3HbIe TaKCOHOMHYECKHUE
(IMarHOCTUYECKUE) MPHU3HAKU, KOTOPHIE XapaKTEpHbl ISl OJHOTO BHUIA, HO
OTCYTCTBYIOT Yy Jpyrux BUJ0B. KOMILIEKC MpPU3HAKOB, MO KOTOPOMY MOKHO
HAJSKHO OTJIMYUTh OJIMH BHUJA OT JPYTUX BHJOB, HAa3BIBACTCS GUOOBHIM
paoukanom (H. 1. BaBunosn).

Kputepun Buaa nenst Ha OCHOBHBIE (KOTOPBIE UCTIONB3YIOTCA MPAKTUUYECKU
JUISL BCEX BHJIOB) U JOMOJIHUTENIbHBIE (KOTOPBIE TPYJHO HMCIOJIb30BATH MJII BCEX
BUJIOB).

OnHuM U3  KPUTEPUEB SBISIETCS Mopghono2uveckull Kpumepuii BUIA.
OcHOBaH Ha CYIIECTBOBAHUM MOP(OJOTHMUECKUX MPU3HAKOB, XapaKTEPHBIX IS
OJIHOTO BHUJIa, HO OTCYTCTBYIOIIUX Y IPYTUX BHUJIOB.
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Hampumep: y raaioku OOBIKHOBEHHOW HO3/ApA HAXOJUTCS B LIEHTpE
HOCOBOI'O LIUTKA, @ y BCEX APYruMX raatok (Hocaras, Majoa3uarckas, CTEIHasd,
KaBKa3CKas, F'0p3a) HO3APs CMEIIEHA K KPar0 HOCOBOTO IIUTKA.

Bunabi-nBoiinuku. Takum oOpazom, OM3KHE BUIBI MOTYT OTIMYAThCA IO
MaJo3aMeTHbIM mpu3HakaM. CyIIeCTBYIOT 8U0bl-080UHUKY, HACTOIBKO CXOXKHE,
YTO HCIOJIH30BaTh MOP(OJOTUYECKUN KPUTEPHUM [JIi WX pa3rpaHUYEHUsT OYCHb
TpyaHo. Hampumep, Bua koMap MalspuiHBIM Ha CaMOM JIeJi€ MOPEACTaBIICH
JIEBSITHI0O OYEHb CXOJHBIMU BHUJIAMH. DTH BUJbI Pa3IdyarOTCss MOP(OJIOTHYECKU
JIUIIB 110 CTPOEHUIO PEMPOTYKTUBHBIX CTPYKTYpP (Hampumep, OKpacka sl y OJJHUX
BUJIOB TJIQJIKO-CE€pasi, Yy JAPYrMX — C MATHAMH WA TOJIOCAMH), MO YHUCIY U
BETBUCTOCTH BOJIOCKOB Ha KOHEYHOCTSAX Yy JIMYMHOK, MO pasmepaM u Qopme
YelIyeK Kpblja.

VY KUBOTHBIX BUJIBbI-ABOMHUKHU BCTPEUAIOTCS CPEU TPHI3YHOB, MTHI], MHOTHX
HUBIIUX TO3BOHOYHBIX (pblO, amduOwuii, pentuanii), MHOTHUX WICHHCTOHOTHUX
(pakoOOpa3HbIX, KJICILEH, 6abouex, JIBYKPBUIBIX, MPSMOKPBLIBIX,
MEePENOHYATOKPBUIBIX ), MOJUTFOCKOB, YE€PBEH, KUIIIEYHOIIOJIOCTHBIX, TYOOK U Jp.

He cymectByer dYeTKOro pasnuyusi MeXAy OOBIKHOBEHHBIMH BHIAMHU
(«MopdoBugaMu») W  BUAAMHU-IBOMHMKAMHU: TPOCTO Y  BHUIOB-JIBOMHHKOB
MOP(OJOTUYECKHE Pa3IUYUsl BBHIPAKEHBl B MUHUMAJIbHOW cTeneHu. O4eBumHO,
o0pa3zoBaHKe BUIOB-IBOWHUKOB TOJYUHSETCS TEM K€ 3aKOHOMEPHOCTSIM, 4YTO U
BHUJI000pAa30BaHKE B II€JIOM, a HBOJIOLMOHHBIE WU3MEHEHHUS B TPYIIaxX BHJIOB-
JIBOMHUKOB MPOUCXOJISIT C TOU K€ CKOPOCTHIO, UTO U Y MOP(POBHUIOB.

Buapi-nBoiinvku, Oyaydd TOABEPTHYTHl TIIATEIBHOMY HCCJIEI0OBAHUIO,
00OBIYHO OOHApPYXHUBAIOT PA3IUUUSl B LEIOM PSIAY MEJIKUX MOPQOJIOTHYECKUX
MPU3HAKOB (HampuMep, camilbl HACEKOMBIX, MPUHAJICKAIINE K Pa3HbIM BUJIAM,
YETKO Pa3JIMYarOTCs M0 CTPOCHUIO KOMYJIATUBHBIX OPraHOB).

[lepecTtpoiika reHotumna (TouHee, reHodoHAa), MPUBOIANIAS K B3aUMHOM
PENPOYKTUBHONM M3OJISIIIUU, HE O0053aTeIbHO COIMPOBOXKIACTCS BUIUMBIMU
U3MEHEHUSIMU MOP(OJIOTUH.

VY JKMBOTHBIX BUBI-ABOMHUKHU Yallle BCTPEUAIOTCS, €CIIM MOP(POIOTHUUECKHE
pa3uyusl MEHbIIE BIMSIOT Ha oOpa3oBaHuME OpadHbIX Map (HAMpUMep, €CiH
pUYy3HaBaHUU MCIOJIb3YeTCsS OOOHSHUE WIM CIIyX); €CIU K€ KMBOTHbBIE OOJIbIIE
noJiararotTcsi Ha 3peHue (OOJBIIMHCTBO NTHI[), TO BHJIbI-IBOMHHUKU BCTPEYAIOTCA
pexe.

Y CcTOMYNBOCTD MOP(OTIOTUIECKOTO CXOJCTBA BUI0B-JBOMHUKOB
00ycCIoBJIeHA CYILLIECTBOBAHHEM OTPEICIICHHBIX
MEXaHU3MOB MOPPO2eHeMULeCcKo20 20MeoCcmasd.

B T0 e BpeMsa B mpedenax BHUAOB CYIIECTBYIOT 3HAYUTEIbHbBIC
WHIUBUyaIbHBIE ~ Mopdosorudeckue — pa3nuuus.  Hampumep, — ramaroka
OOBIKHOBEHHAsI TpeEACTaBlIeHa MHOXECTBOM I[BETOBbIX (hopM (UepHbIE, CEpbhIE,
roiqy0oBathle, 3eJIEHOBAThIe, KPACHOBATHIE U IPYTUe OTTEHKH). DTU MPU3HAKU HE
MOTYT MCIIOJIb30BAThCS AJI pa3rpaHUYCHUs BUIOB.
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[Iprcoco0IEHHOCTh OPraHU3MOB K cpejiec OOUTaHUS

Ipucnoco0/IeHHOCTHL — COOTBETCTBUE CTPOCHUS KIETOK, TKAHEH, OPTraHoB,
CHUCTEM OpraHOB BBITIOJHICMBIM (YHKIUSAM, TPU3HAKOB OpraHu3Ma Cpele
obutanus. [Ipumepsl: HaaM4Me KPUCT B MUTOXOHAPUSIX — TMPUCIIOCOOJICHHUE K
PacmoJIOKEHUIO Ha HUX OOJIBIIIOTO Yucia (EPMEHTOB, YYACTBYIOIIUX B OKHCIICHUN
OpTraHWYECKUX BEIIECTB; YJIMHEHHAs (opmMa COCY/IOB, MX NMPOYHBIC CTEHKA —
IIPUCITIOCOOJICHHOCTh K IIEPEJBIIKCHHUIO 10 HUM BOJBI C PACTBOPCHHBIMH B HEH
MUHEpPAJIbHBIMM  BEIIECTBAMM B PACTCHUHU. 3e€JieHas OKpacka Ky3HEYUKOB,
OOroMoJIOB, MHOTMX TYCEHHI] 0abouek, TieHl, pPacTUTEIbHOSIHBIX KIJIOMOB —

IpUCIOCOOJIEHHOCTD K 3aluTe oT noeaHus NTUIIAMH.
IIpuuunvl npucnocobiennocmu — JBUKYIIHE CHUJIbI SBOJIIOLMHU: HACIEICTBEHHAS
U3MEHYMBOCTh,  OOpb0a  3a  CYIIECTBOBAHME,  E€CTECTBEHHBIH  OTOOp.

Bosnuxnosenue npucnocobnenuu u e2o0 Hayuymoe oOvAcHenue. [lpumep
dbopMHUpOBaHUS TMPUCTIOCOOJIEHHOCTH Yy OPTaHU3MOB: HACEKOMBIC paHBIIE HE
UMETU 3€JICHOW OKPAaCKW, HO BBIHYXKJCHBI OBbLIU MEPEUTH Ha MUTAHUE JUCThIMU
pactenuii. [lomynmanuu HEOMHOPOAHBI MO OKpacke. l[ITtunel chemamu xopouio
3aMETHBIX 0CO0eH, 0cO0M ¢ MyTanusMu (TOSBICHUE Y HUX 3€JIEHBIX OTTEHKOB)
ObLITM MEHee 3aMEeTHBI Ha 3eJieHOM JinucTe. [Ipu pa3sMHOXEHUU Yy HUX BO3HUKAIU
HOBBIE MYTallMM, HO MPEUMYIIECTBEHHO COXPAHSIUCh €CTECTBEHHBIM OTOOPOM
0cOOM C OKpacKoW 3eJICHBIX TOHOB. Uepe3 MHOXXECTBO IOKOJICHHH Bce 0cCoOHU
JTAHHOM MOMYJISAIAN HACEKOMBIX nproopenu 3eJICHYO OKpAcKy.
Omnocumenvuviti  xapakmep  npucnocoonennocmu. lIpU3Haku  OpraHu3MoB
COOTBETCTBYIOT JIUIITh OMPEACIICHHBIM YCIIOBUSIM Cpenbl. [Ipu n3MeHeHnn yCciaoBuit
OHH CTAHOBATCS OECIOJIC3HBIMH, 4 HHOTAA U BpeAHBIMH. [IpuMepsl: phIObI AbIIIAT
C TOMOIIBIO ka0p, Yepe3 HUX M3 BOJBI B KPOBb IMOCTyMaeT Kuciaopoa. Ha cyre
ppIOa HE MOXET ABIIIAaTh, TAK KaK KUCJIOPOJ M3 BO3JyXa HE MOCTYMAeT B KaOpHI.
3esieHast OKpacka HACEKOMBIX CMAacaeT MX OT MTHIl, TOJBKO KOTJa OHU HAXOJATCA
Ha 3€JIEHBIX YacTSAX pacTeHUus, Ha APYyroM (OHE OHM CTAHOBATCS 3aMETHBI U HE
3aIUIIEHBI.

OOopynoBanme: repbapuu pacTeHMid, pa3fgaTouyHblii Martepuan (doTtorpaduun
’KUBOTHBIX M PACTEHUI pa3HbIX BHJIIOB), KOJUIEKUUS «BHUIbI MPUCTIOCOOICHUIN,
WHCTPYKIIUH, ONPEACIIUTENb PACTCHUM, Y4eOHUKH.

IHopsinok BbINOJIHEHHST PAdOTHI
1. Bam pmanbl repbapHble 0Opa3ipl pacTeHHil Tpex BuAoB. C MOMOUIBIO
ompenenurTesns — pacTeHud (www.plantarium.ru) ykKaxkurte, K KakoMy BUIY
NPUHAAIEKAT ATU PACTEHUS U HAIMIINTE WX Ha3BaHHE B COOTBETCTBYIOLIEH rpade
tabmuupl. CoctaBbTe MOP(OIIOTHYECKYIO XapaKTEPUCTUKY PACTEHHS KaxI0TO
BUJA, BBIIBUTE Pa3IW4Us MEXIY BUIAAMH MO MOPQOIOTUYECKOMY KPHUTEPHIO.
JlaHHbIE 3aMUIINTE B TAOJIUILY:

Hassanue Bunia
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[TpuzHaku 1 2 3

[lBeTka

IIJI040B

JIUCTHCB

crebneit

KOpHEU

Bpemenu uBereHus
IPOJIOKUTENBHOCTH
KU3HU

Mecta oouTaHus

BriBog

CpaBHI/ITe pacTCHuA IABYX BHUJAOB, BBIIBUTC W 3alIUIOUTC YCPThI CXOJACTBA U
pasiInduns. OTBeT 3anuImmTe B TCTPAalb.

2. Beibepute u3 mpensoxkeHHbIX BaMm (otorpaduii (cm. I[lpunoxenue 5) ogHO
pacTeHue U OJTHO KHBOTHOE U 3aIOJHUTE TaOJIUIy:

Ha3zBanue Cpena YepThl OTHOCUTENBHBIN
BUJIA oOuTanus MPUCTIOCOOIEHHOCTH XapaxkTep
IPUCIOCOOJICHHOCTH

[To omHOMY W3 BBIOpPAHHBIX NPHUMEPOB OOBSICHUTE MEXAaHW3M BO3HHKHOBCHHE
JTAHHOM MPUCITOCOOIEHHOCTH.

BoiBoabi:

YeM 00BACHAIOTCS CXOJICTBO U Pa3INUUs MEXYy 0COOSIMU OHOTO BUaa?
OxapakTepu3ynTe OMOJOTHYECKYIO POJIh TPUCITIOCOOICHHOCTH.
KoHTpoJsibHBIE BOIIPOCHI.

. ﬂ)IOBI/ITBIX 3M€I>i, KOTOPBIX OCTCPECTAIOTCA MHOI'MC JKUBOTHBLIC U YCJIIOBCK, ITOCAAIOT

MaHTYCThI, €KH, CBUHbU. O 4eM rOBOPUT XapaKTep MPUCIOCOOICHHOCTH Y 3Mel?
JlokaxkuTe, TOYEMY YCTAHOBJIEHHUE BHUJOBOW MPUHAIJIEKHOCTH HEBO3MOKHO
TOJIBKO IO OJTHOMY U3 KPUTEPUEB BUA.
OO6ocHylTe, TOYEMY CYIIECTBYIOT BHJBI, CXOJHBIE, Ka3aJoCh ObI, 1O BCEM
mpU3HaKaM, HO HE CKpemmBaronmecs.YTo HeoOX0IMMO YYUTHIBATH JJIA
YCTAHOBJICHHS BUJIOBOM MTPUHAITIEAKHOCTHU ?
JlaiiTe onpeneneHne TEPMUHY «BUI.
Kak M0o>xHO ompeienuTh NPUHAIIEHKHOCTh 00BEKTa K ONPEIeIEHHOMY BHIY?
[Iepeuncnure kpurepun BUA.

Jlureparypa, pekoMeHayemasi 1Jisl HOATOTOBKH K MPAKTHYECKOMY 3aHATHIO.
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1. [Tonsuckut 1O. W. , bpayn A. . m ap. OOmas Owuonorus. — M.:
[Ipocsemenue, 1990.

2. O6mas 6uonorusi: Yueb. 1y 10—11 kmaccoB 061eodpazoBaT. yupexaeHui /
. K. benses, H. H. Bopontos, I'. M. demmiun u ap.; nox pen. . K. bensiea — 9-
e uza. — M.: IIpocsemenue, 2000.

3. PyBunckuit A. O. , Beiconikas JI. B. u np. O0mas 6uonorus. Y4eOHUK a5
IKOJI C yriyOJeHHbIM u3ydyeHueM ounosorun. — M.: IIpocsemenue, 2000.

+. bepkunOnut M. b. , I'marones C. M. , ®ypanés B. A. O6mas 6uosorusi. B
2-x 4. — M.: MHUPOC, 2000.

5. Hapsun Y. IlpoucxoxzaeHue BHUAOB MyTEM €CTECTBEHHOrO OTOOpa, WIIU
Coxpanenue 0yaronpuaTHbIX pac B 0oprOe 3a xu3Hb. — M.: IlpocBemenue, 1987;
CI16.: Hayka, 1991 (u ap. uzz.).

6. A6nokoB A. B. , FOcydpor A. I'. DBomtonronHoe ydenue (lapBuHuU3M):
VYueb. mig Ouod. crell. By30B. — 3-¢ u3f, nepepad. u gomn. — M.: Beicm. mk., 1989.

7. Conbpur O., Conbpur [I. [lonynsuuonnas Ouonorust u 3Bomonus: [lep. ¢
anri. — M.: Mup, 1982. — 488 c., ¢ ui.

8. CesepuoB A. C. OcHoBbI Teopuu 3BoJOIMU. — M.: U3n-Bo MI'Y, 1987.

9. Tatapunos JI. I1. Ouepku no Teopun 3Bontounn. — M.: Hayka, 1987.

10. I'pant B.JBomtoumonusii npornecc: Kpuruueckuit 0030p 3BOJIIOIMOHHON
teopuu: Ilep. ¢ anrn. — M.: Mup, 1991.

11. Cumncon [Ix. Benukonennas wusonsauus: Hctopus MIIEKONUATAIOMIMX
IOxnon Amepuku. — M.: Mup, 1983.

12. JInma-ne-®apua A. DBomonus 0e3 otOopa: ABTO’BOMIOLUSA (OPMBI U
¢ynkuuu: Ilep. ¢ anrn. — M.: Mup, 1991. — 455 c., un.

13. Hoxun3 P. Drouctrunstii red. [lep. ¢ aarn. / [Ipenucn. b. M. MennukoBa. —
M.: Mup, 1993.

IIpakTueckoe 3anaTHe Ne6
Tema «MckyccTBeHHbIE COO0IIECTBA — arPOIKOCUCTEMBI M YPOIKOCHCTEMBI»

Bonpoce! /151 NOATOTOBKHU K 3aHSITHIO
. DKOJIOTUYECKHE CHUCTEMEL.
BunoBas u mpocTpaHCTBEHHAs! CTPYKTypa SKOCHCTEM.
3. IlumeBbie CBA3U, KPYTOBOPOT BEIIECTB U MPEBPAIEHNE YHEPTUN B YKOCUCTEMAX.
Hean:
1. BBIIBUTH aHTPOTIOT€HHBIC U3MEHEHHS B SKOCHCTEMAaX Hallleid MEeCTHOCTH U
OILICHHUTDH UX IMOCJIE/ICTBHS.

N —
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Br1sBUTB 4CpThl CXOACTBA H pa3iruiud CCTCCTBCHHBIX MW HMCKYCCTBCHHBIX
9KOCHCTECM.

[To OKOHUYAHWIO BBIMOJTHEHUS IPAKTUKYMa CTYICHT JTOJDKEH
3HATB:
TOHSITUS «arpodKOCUCTEMAY, KYPOIKOCUCTEMAY;
CTpoeHUE U (YHKIIMOHUPOBAHUE PA3TUYHBIX TUIIOB SKOCUCTEM;
KPYTOBOPOT BEIIECTB U MPEBPAIICHIE SHEPTUH B IKOCUCTEMAX;
YMETh:
OOBSCHSTH MPUHIIAIIB YCTOMYUBOCTH, PA3BUTHUS U CMEHBI 3KOCHCTEM;
BBISIBIISATH @HTPOIIOTCHHBIC M3MEHEHUS B SKOCHCTEMAaX CBOSH MECTHOCTH;
CpPaBHUBATH MPUPOTHBIE IKOCUCTEMBI U arPOIKOCUCTEMBI CBOEH MECTHOCTH;
aHATM3UPOBATh MOCIEACTBUS YEIOBEUECKON AEATEIHPHOCTHA B OKPYKAIOIICH cpee.
OCHOBHBIE TeOpeTHYECKHE TOJI0KEHUsI

DKocHCTeMa — COBOKYITHOCTh JKHMBBIX OpPTraHW3MOB pa3HbIX BHUJIOB,
CBS3aHHBIX MEXIY CO0OM W C KOMIIOHEHTAMH HEXHBOW MPHUPOIBI OOMEHOM
BEIIECTB 1 MPEBPAIICHUSIMH YHEPTUU Ha ONPECICHHOM yJacTKe Orochepsl.
CTpyKTypa 9KOCUCTEMBI:
BUJIOBasE — YHUCJIO OOMUTAIOUMX B SKOCHCTEME BHUJOB U COOTHOILIEHUE HX
yucieHHocTu. [lpumep: mnpouspactaHue B XBOWHOM Jiecy okosio 30 BHIIOB
pactenuii, B myooBom jecy — 40—50 Bugos, Ha nyry — 30— 50 BumOB, BO
BJIYKHOM Tponu4eckoM Jiecy — cBbiiiie 100 BUAOB;
MIPOCTPAHCTBEHHAS — pPa3MEIIEHUE OPTaHU3MOB B BEPTUKAIBHOM (SIPYCHOCTH) U
TOPU3OHTATFHOM  (MO3aWMYHOCTh) HampaBlieHUsX. llpumepsl: Hamuuue B
HIMPOKOJIUCTBEHHOM Jiecy 5—O6 pycoB; pa3iMuus B COCTABE PACTEHHI Ha OITyIIKe
U B Yallle Jieca, Ha CYXUX U YBIAKHEHHBIX YUaCTKaX.

KoMroHeHTsl cooOuiecTBa: abuMoThyeckue U OuoThyeckue. AOMOTHYECKHE
KOMITOHEHThI HEXHBOW MPUPOJABI — CBET, JaBJIEHUE, BIAXHOCTb, BETEP, peibed,
COCTaB MOYBBI U JIp. bUOTHYECKHE KOMIIOHEHTBI: OpPraHu3Mbl — IPOU3BOIUTEIH,
NOTPEOUTENH U PA3pYIIUTEIIH.

[TpousBoauTeny (OPOAYLEHTBbI) — pPAaCTeHHsT M HEKOTOpble OaKTepuw,
CO3/IAI0IIME OpPraHMYECKHE BEIEeCTBA W3 HEOPraHUYECKUX C HCIOJIb30BAHUEM
DHEPTUU COJTHEUHOTO CBETA.

[Torpeburenu (KOHCYMEHTBI)— KHUBOTHBIE, HEKOTOpPbIE pacTEHUs U OaKTepuH,
MUTAIOIMNECS TOTOBBIMH OPraHUYECKUMHU BEIIECTBAMHU W HCIOJB3YIOIINE
3aKTIOYCHHYI0 B HHUX DHEPrui0 (PacTUTEIBHOSIHBIC JKUBOTHBIC, XHUITHUKH,
Napas3uThl).

Pazpymmrenu (peayleHTsl)— TrpuObl U HEKOTOphIE OAaKTEpUH, pa3pyllaroIiue
OpraHMYecKhe BEUIeCTBA JI0 HEOPraHMYECKUX, MUTAIOLMEecs TpylaMu,
pPaCTUTEIbHBIMU OCTATKAMH.

KpyroBopoT BelIecTB M MpeBpalleHUsi YHEPrUU — HEOOXOJUMOE YCIOBHE
CYILIECTBOBAHMS JIIOOOW SKocHCTeMbl. [lepeHoc BelecTB M HEPruu B LEMSIX
MUTaHUsS B SKOCHUCTEME.
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Y CTOWYHBOCTh DKOCUCTEM. 3aBUCUMOCTh YCTOMYHMBOCTH 3KOCHUCTEM OT YHCJa
OOHTAIOUX B HUX BUIOB U JUIMHBI LIENIEH NMUTAHUS: 4YeM OOJIbIIIE BUIOB, LIEIEH
MUTAHUS, TEM YCTOMYHMBEE IKOCUCTEMA OT KPYrOBOPOTa BELIECTB.

HcKycCTBEHHasi 3KOCUCTeMa — CO3/IaHHasi B pe3yJibTaTe JESITeIbHOCTH
yenoBeka. [I[prumepsl HCKYCCTBEHHBIX SKOCUCTEM: MAapK, MOJE, cal, OTOPO/I.

OTanyust ICKYCCTBEHHOM DKOCUCTEMBI OT €CTECTBEHHOM
HEOOJIBIIIOE YUCIIO BUJIOB (HAMpUMEp, MIIEHUI]A W HEKOTOpPbIE BHJBI COPHBIX
pacTeHM Ha MIIIECHUYHOM TI0JI€ U CBSI3aHHBIE C HUMU KUBOTHBIC);
npeo0aaHre OPraHu3MOB OJTHOTO MJIM HECKOJIBKUX BUOB (IIIIIEHUIIA B TIOJIE);
KOPOTKHE IIENHU MUTaHUS U3-32 HEOOIBIIIOTO YUCIIa BUJIOB;

HE3aMKHYTBIH KPYTrOBOPOT BEIIECTB BCJEJACTBHE 3HAYUTEIHLHOIO BBIHOCA
OPTraHUYECKHUX BEIIECTB M U3BATHS UX U3 KPYTOBOPOTA B BUJIE YPOXKas;

HEBBICOKAsi  YCTOMYMBOCTH W HECHOCOOHOCTH K  CaMOCTOSTEIIBHOMY
CYIIECTBOBAHUIO 0€3 MOJIJICPKKH YeIOBEKa.

O0opynoBanme: kapThl-cxembl I. KupoBa pasHbIX JIeT, ClipaBOYHas JIMTEpaTypa,
UHCTPYKUUH, YYEOHUKH.

Iopsinok BbINOJHEHHsI PadOThI

Yacrte 6.1. Onucanne aHTPONOISHHBIX M3MEHEHHNM B €CTECTBEHHBIX IIPHUPOIHBIX
JagamadTax cBOe MECTHOCTH.

PaccmoTpeTh KapThi-cxembl TeppuTOopuu . KupoBa B pa3Hbie rofbl.

BBISIBUTH aHTPOIIOT€HHBIE U3MEHEHHUS B DKOCUCTEMaX MECTHOCTH.
Yacte  6.2. CpaBHUTEIBbHOE  ONHMCAHHE  ECTECTBEHHOH  DKOCHCTEMBI H
arpodKOCUCTEMBI.
C nomorpto Tabsmiel 1 «buoreonenos u arporeHo3» (Ilpunoxxenue 6) cpaBHUTE
MIPUPOJIHYIO M UICKYCCTBEHHYIO dKocucTteMy. OTBEeThTE Ha Bompoc: B uem
0COOEHHOCTH arporeHo3a?
C nmomomupto miumroctpauuii (Ilpunoxenue 6) cpaBHUTE S3KOCUCTEMY ITOJISI U JTyTa.
3anoiHUTE TaOJIHITY:

IKOCHUCTEMA

ITapaMeTpsl 11 cpaBHEHUS
JIyr MoJe

Bun sxocucreMsl

KommoHeHTsI

JlewicTBytomuii oT00p

BunoBoe paznooOpaszue
[Inmesnle nenu

HcToynuk sHeprun

bananc muTaTeabHBIX 3JIEMEHTOB.
Camoperynsius
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YcTonunBOCTh
Kpyrosopot BemiecTs

BbIBOALI:

OneHuTe NocieACTBU X039UCTBEHHON IeATEIbHOCTH YeoBeka B I. Kupose.
Kakue 4epThl CX0ACTBa €CTh Y IPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM?
[Ipenyioxxute Mepbl, HEOOXOAUMBIC ISl CO3/IaHUS YCTOMUYMBBIX HMCKYCCTBEHHBIX
KOCHCTEM.

KoHTpoJibHBIE BONIPOCHI.

3anummre 1enyd MUTaHus B arporieHo3ax. [lodemy 1enu muTaHus B arpoleHo3e
HeOobIme?

Kakue ycnoBus cinemayer cobito1aTh Mpu CO3aHUHU arporieHO30B?

[Touemy Ha miaHeTe HE MOTYT mpeodiianaTh arporeHos3bl? K demy 310 MOXKeT
IIPUBECTH?

10.BriOepute U3 NpUBEAEHHBIX MOJIOKEHUH, YTO OTHOCUTCS K arpoleHo3y, a 4To K

OMOTEOLICHO3Y:

COCTOST U3 OOJIBIIIOr0 YKCJIa BUIOB;

CIIOCOOHBI K CaMOPETYJISIINU;

HECMOCOOHBI K CAMOPETYJISLINH;

COCTOSIT U3 HEOOJIBIIIOTO YKCiia BUOB;

BCE MOTJIOIICHHBIE PACTEHUSIMH 3JIEMEHTHI MUTAHUS CO BPEMEHEM BO3BPAIIAIOTCS B
MOYBY;

3HAYUTENIbHASA YaCTh AJIEMEHTOB MUTAHUS U3BIMAETCS U3 MOYBBI, JIJI1 BO3MELICHUS
MOTEPh HEOOXOIUMO IMOCTOSSTHHO BHOCHUTH YI00OPEHUS;

€JIMHCTBEHHBIM UCTOYHUKOM SHEPTHUU SBJISIETCS COTHEUYHBIN CBET;

OCHOBHOM JIBMIKYIIICH CHUJION SBOJIOLIUU SBIISIETCS] HCKYCCTBEHHBIN 0TOOD;
OCHOBHOM JBIKYIIICH CHUJION 3BOJIIOIIMHU SIBIISETCS €CTECTBEHHBIH OTOOD;
MPOIBETAHUE, COXPAHEHHUE U BBICOKASI IPOTYKTUBHOCTD CBSI3aHBI C I€SITEILHOCTHIO
YyeJIoBeKa.

11.ITogymaiiTe HaJ TEM, AJIsl UETO UCIIOIB3YIOT CEBOOOOPOT B arpolieHo3e?

JlutepaTtypa, pekoMeHayemMasi 1Jisl MOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO.
[onsuckuii 10. W. , bpayn A. [. m ap. O6mas Ouonorus. — M.:
IIpocsemenue, 1990.
O6mas 6uonorus: Yue6. 1 10-11 xmaccoB oOuieoOpa3zoBar. yuapexaecHui /
. K. bensies, H. H. Boponios, I'. M. demmiun u ap.; nox ped. . K. bensesa — 9-
e u3a. — M.: [Ipoceenienue, 2000.
PyBunckuit A. O. , Beicouikas JI. B. u np. O6mas 6uosorus. Y4eOHUK 115
IIKOJI ¢ yriyOJieHHbIM n3ydeHueM ouosnoruu. — M.: [Ipocsemenue, 2000.
bepkunonut M. b. , I'marones C. M. , ®ypanés B. A. O0mas 6uonorus. B
2-x 4. — M.: MUPOC, 2000.
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Onym 1O. Dxomnorus: B 2-x T. — M.: Mup, 1986.

Peiitmepc H. @. IIpupoponons3zoBanue: CroBapb-cIpaBOYHUK. — M.:
Mgicib, 1990.

Conbpur O., Conbpur [I. [Nonynsuronnas 6uonorus u ssomonus: Ilep. ¢
anri. — M.: Mup, 1982. —488 c., c u.

SIvmonbckuii JI. 0. Dxomorus. / Yuebnoe mocodbue. — M.: quamor-MI'Y,
1997.

Maiip O. I[lonynsiunu, BUABI 1 3Bosironus. — M.: Mup, 1973.

IIpakTHyeckoe 3ansitue Ne 7
Tema«Onucanue u NpakTHYeCKoe CO3aHNe HCKYCCTBEHHOI IKOCHCTEMBbI.
Perenune 3K0JI0rMYeCKUX 32/1aD)

Bomnpocs! AJis1 TOATOTOBKHU K 3aHATHIO

DKOJIOTHS — HAyKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB MEXKIy COOOM 1
OKPYIKaroIIEH CPESOH.

DKkonornueckue GakTopbl, UX 3HAYCHHUE B )KU3HU OPTaHU3MOB.

DKOJOTUYECKUE CUCTEMBI.

BunoBas 1 npocTpaHCTBEHHAsI CTPYKTypa 3KOCUCTEM.

[IuieBbie CBA3M, KPYTOBOPOT BEIIECTB U IPEBPALIEHUE SHEPTUU B SKOCHCTEMAX.
MexBU0BBIE B3aMMOOTHOILICHHS B SKOCUCTEME: KOHKYPEHIIUS, CUMOMO03,
XUITHAYECTBO, Mapa3uTU3M.

[IprunHBI yCTOMYMBOCTH U CMEHBI SKOCUCTEM. CyKIIECCHN.

Henu:

Ha  mnpumepe  HMCKYCCTBEHHOM  DKOCHCTEMBI  MPOCIAEAUTH  U3MEHEHUS,
MPOUCXOAIINE MO/ BO3ICHUCTBUEM YCIOBUIM OKPYXKAKOIIEN CPEIBL.

Hayuuth cTyJeHTOB NpPUMEHSTh TEOpPETUUYECKHE 3HAHHUS O (DYHKIIMOHUPOBAHUU
HKOJIOTHYECKUX CUCTEM JIJISl PEUIEHUS 3a7a4 C IKOJIOTHYECKUM COJIEPKAHUEM.

I1o oKOHYaHMIO BBIITOJIHEHUS IMPAaKTUKYyMa CTYACHT OOJIKCH
3HATb:

CTPOCHHUC U ®YHKHHOHHpOBaHHe PA3INYIHBIX TUIIOB 3KOCUCTCM,

KPYTOBOPOT BEILIECTB U IPEBPALEHNE JHEPTUU B SKOCUCTEMAX;
YMETh:

U3y4aTh U3MEHEHHS B DKOCHCTEMaX Ha OMOJIOTMYECKUX MOJENSIX;

penaTh 3JIeMEHTapHble OMOJIOrMYECKUE 33]1a4U;

COCTaBJIATh DJIECMEHTApHBIE CXEMbl CKPCIIMBAHUSI U CXEMbI MEPEHOCA BEIIECTB U
nepeayu 3HEPTrur B IKOCUCTeMax (L€ MTUTAHUS).

OcHoBHbBIE TCOPETHYECCKHUE ITOJIOKCHUSA
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BHyTpHu 5KOJOTHYECKOW CHCTEMBl OpPraHMYECKHE BEIIECTBA CO3/IAI0TCA
aBTOTPO(HBIMU OpraHu3MaMu (Hampumep, pacTeHusiMu). PacTteHusi moemaroT
KUBOTHBIC, KOTOPHIX, B CBOIO OYEpelb, MOEMAIOT APYTHE >XKUBOTHBIC. Takas
MOCJIEZI0BATEIBLHOCTD HA3BIBACTCS RUU{CEOIl YEeNnbl0; KaX10€ 3BEHO MUIIEBOM LIeTH
Ha3bIBACTCS mpouueckum yposnem (rped. trophos «muTaHue»).

Temnosas SHELRTHA, TEPAROU[AACH TP H NEXaHHKT

. IponyeHTH TpaEoAnHEE H UM HHEKH H UM HHEKH
;?: = —_— —_— —_— -
e N S Y,

Hetpurodari ¥ pegy EHTEH ‘1 J*

Temcean JHERTHA, TERpAOO[AACH [IPH QEXaHHHE

Puc. 1 [ToTok sHepruu yepe3 TUMUYHYIO TUIIEBYIO LIETb.

Opranu3zMbel NEPBOro TPOPHUUECKOIO YPOBHSI Ha3bIBAIOTCS HEPEUYHBIMU
npooyyenmamu. Ha cyme OoJplIyl0 4acTh IPOAYLIEHTOB COCTABIIAIOT PACTEHUS
JIECOB W JYrOB; B BOJE 3TO, B OCHOBHOM, 3€l€HbIE BoJopociau. Kpome Toro,
IPOU3BOJNTH OPraHUYECKHWE BEIIECTBA MOIYT CHHE3EIEHBIE BOJOPOCIU U
HEKOTOpbIE OAKTEPHUH.

OpranuszMbel BTOPOTO TPO(PHUUECKOTO YPOBHS HAa3bIBAIOTCS HEPEUYHBIMU
KOHCYMeHmamu, TPETHETO TPO(pUUECKOTO YPOBHS  — 6MOPUYHBIMU
Koncymenmamu v T. 1. [lepBUYHBIE KOHCYMEHTBI — 3TO TPABOSIHBIE KUBOTHBIE
(MHOTHE HaceKOMbl€, NMTHUIBl U 3BEPU Ha CyIE, MOJUIIOCKM U pakooOpa3HbIe B
BOJIE) U MAapa3uThl pacTeHUW (Hampumep, MapasuThpyroume rpuos). Bropuunsie
KOHCYMEHTBl — 3TO IUIOTOSJHBIE OPraHW3Mbl: XUIIHUKA JUOO mapa3utel. B
TUIAYHBIX MUIIEBBIX LEMSIX XUIIHUKU OKAa3bIBAIOTCS KPYIHEE HAa KaXKJOM YPOBHE,
a Mapa3uThbl — MEJIbYE.

CymecTByeT €mé ofgHa IpyIia OpPraHW3MOB, Ha3bIBAEMBIX PeOyUEeHmamu.
Oto canpod@uthl (00bIYHO, OAKTEpUM M TPUOBI), MUTAIOMIMECS OPraHUYECKUMU
OocTaTKaMM MEPTBBIX PACTEHUN M JKUBOTHBIX (Odempumom). JleTpuroMm MOryT
TAaK)K€ TUTATbCS JKUBOTHBIE — dempumoghazu, YCKOpsisl IPOLECC Pa3I0KEHUS
ocTatkoB. Jlerpurodaros, B CBOIO ouepe/ib, MOTYT MOEAaTh XUIIHUKKU. B otnuune
OT MaCTOMIIHBIX MUIIEBHIX LI€TIEN, HAUUHAIOLIUXCS C IEPBUYHBIX MPOIYLIEHTOB (TO
€CTb C JKMBOI'O OpPraHMYECKOrO BEILIECTBA), JETPUTHBIC MHUILIEBbIE LIEMHU
HA4YMHAIOTCA € AETPUTA (TO €CTh C MEPTBOM OpPraHUKN).
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Heopraumuegicne
EEII] £CTES

* >

.

HEGPF&HH‘EECKHE
EEI[ECTEA

Puc. 2. [Tpumep numeBoi Hemnu.

B cxemax muineBbIX LENer Ka)KIblii OPraHu3M IPEICTABJIEH MUTAKIIAMCA
OpraHnu3MaMH Kakoro-TO OIPEAECIEHHOTO TuIma. JIeWCTBUTEIBHOCTh HAMHOIO
CJIO’KHEE, U OpraHu3Mbl (0COOCHHO, XUIIIHUKHA) MOTYT MUTATHCS CAMBIMU Pa3HBIMU
OpraHu3MaMH, Ja)Ke U3 Pa3IMUHbIX MUIIEBBIX Hened. Takum oOpa3om, MUIEBHIC
HETH TEPETUICTAITCs, 00pa3ys nuuiesvle cemu.
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Puc. 3 ITpumep 3K0710rMue€CKO MUPaMHUIbI

[lumeBble ceTd CiyaT OCHOBOM JUIsl  MOCTPOEHUS IKOI0ZUYUECKUX
nupamud. 1lpocTeIUMU U3 HUX SIBISIIOTCARUPAMUObL YUCTIEHHOCMU, KOTOPbIE
OTPaXKAIOT KOJMYECTBO OPTraHW3MOB (OTAEIBHBIX OCOOEH) Ha  KaXIoM
TpoduyeckoM ypoBHe. [ yaoOCTBa aHanmm3a 3TH KOJIMYECTBA OTOOpaXKaroTCs
PSMOYTOJIbBHUKAMU, JJTMHA KOTOPBIX MPOTOPITMOHAIEHA KOJIMYECTBY OPTraHU3MOB,
OoOUTAOIMMX B HM3y4aeMOM DKOCHCTEME, JIMOO Jjorapudmy 53TOr0 KOJIUYECTBA.
YacTo mupaMuabpl YUCIAECHHOCTH CTPOST B pacuére Ha €IWHUILY TuIiomanau (B
HA3eMHBIX YKOCUCTEMAaX ) UM 00BhEMa (B BOJHBIX SKOCHCTEMAX).

B mupamMugax YMCICHHOCTH JIEPEBO M KOJIOCOK YUYUTBHIBAIOTCS OIWHAKOBO,
HECMOTpS Ha  HUX  pasauuHylo  Maccy. [lostomy  Oonee  yao0HO
UCIIOJIb30BATh RUPAMUOBL  OUOMACCHI, KOTOPbIE PACCUMTHIBAIOTCA HE IO
KOJIMYECTBY 0co0el Ha KaKI0M TPO(UUIECKOM YPOBHE, a M0 UX CyMMAapHOU Macce.
[TocTpoenune mupamua OMOMacchl — 00JIee CIIOXKHBIM U JTUTSIIBHBIN TIPOIIecC.

[Tupamuaer OMOMacchl HE OTPAKAIOT DSHEPTETHYCCKOW 3HAYUMOCTH
OPTraHU3MOB M HE YYUTHIBAIOT CKOPOCTh MOTPEOJICHUS OMOMACCHL. DTO MOXKET
NPUBOJUTh K AaHOMAaJusIM B BHUJE TMEPeBEPHYTHIX NupamMuia. Beixogom wu3
MOJIOKEHUST SIBIISIETCS TIOCTPOEHWE HamOoJiee CIOXKHBIX TUPAMUI — RUPAMUO
nepeuu. OHU TIOKA3BIBAIOT KOJIMYECTBO HDHEPTUU, MPOIICIIIEE Yepe3 KaKIIbIi
TpoPUUECKUN YpOBEHb AKOCHUCTEMBI 32 OMNPENEIEHHBIM MPOMEKYTOK BpPEMEHU

(Hanpumep, 3a TOA — 4YTOOBI YYECTh CE30HHBIE Kojebanus). B ocHoBanue
nUpamMubl YIHEPTUU YACTO JT00ABISIOT MPSIMOYTOJBHHUK, MOKa3bIBAIOIINI MPUTOK
COJTHEYHOW  dHepruu.  [lupamMuasl  SHEPrUM  TO3BOJISIOT  CPAaBHHBATh

DHEPreTUYECKYI0 3HAYMMOCTh IONYJIALMA BHYTPH DJKOCUCTEMBI. Tak, mois
SHEPruu, NPOXOAUIEH Yepe3 MOYBEHHbBIX OaKTepUi, HECMOTPS Ha UX HUYTOKHYIO
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6I/IOMaCCY, MOXET COCTABJIATH ACCATKH IMPOLCHTOB OT 06HI€FO IIOTOKAa SHEPIUMH,
MpoxXoaAIICro 4€pe3 NEPBUIHBIX KOHCYMCHTOB.

Oprannueckoe BEILECTBO, IIPOU3BOANMOE aBTOTpO(amu,
Ha3bIBACTCA nepeuuHoil  npodykyuei. CKOPOCTb  HAKOIUIEHUSI  DHEPTUU
IIEpBUYHBIMU [IPOAYLICHTaMU HAa3bIBACTCS 6A/1060U nepeuyHou

HPOOYKMUBGHOCHMBIO, 2 CKOPOCTh HAKOIUICHUSI OPraHUYECKUX BEIIECTB — YUCHIOU
nepeuunoi npooykmuenocmuio. BIIIT npumepno Ha 20 % Brimie, yem YIIII, Tak
KaK 4acTh JSHEPrUU PACTCHUsS TpaTAT Ha JbixaHue. Bcero pacteHus ycBaumBaroT
OKOJIO MPOLIEHTA COJTHEYHOM SHEPTUU, MOTIIOIIEHHOW UMH.

[Ipu moenanuu OHUX OPraHU3MOB APYTUMHU BEIIECTBO U MUIIA TEPEXOAT
Ha cieaylmuil Tpodpuueckuid ypoBeHb. KolMuecTBO OpraHMuecKoro BEIeCTBa,
HaKOTUJICHHOTO rereporpodamu, HA3bIBAETCS 6MOPUUHOU npooyKkuyuei.
[TockosibKy reTepoTpodbl IbIIIAT W BBIACISIOT HEMEPEeBapeHHBIE OCTATKU, B
KaXJIOM 3BEHE 4YacTb SHEPruU TepseTcs. OTO HAKJIAJbIBAE€T CYIIECTBEHHOE
OTpaHUYEHHE HA [JIMHY MHUIIEBBIX IIE€NE; KOJUYECTBO 3BEHBEB B HUX PEIKO
obiBaeT Oousbiie 6. OTMeTUM, 4TO 3G(HEKTUBHOCTH MEPEHOCA DHEPTUU OT OJHHX
OpPraHU3MOB K JPYTUM 3HAYHUTENIbHO BbIIIE, 4eM 3(h(HEKTUBHOCTH MPOU3BOICTBA
nepBuyHOM npoaykiuu. Cpenusis 3QpPeKTUBHOCTh MEPEHOCA SHEPTUH OT PACTEHUS
K JKMBOTHOMY cocTaBisieT okosno 10 %, a oT )kUBOTHOro K *MBOTHOMY — 20 %.
OOBIYHO pacTUTENIbHASI THUIA SHEPreTUYECKH MEHee IIeHHAa, TaKk KaKk B HeH
COJICPKUTCSI OOJIBIIIOE KOJUYECTBO LEIUTION03bI U JPEBECUHBI, HE MIEPEBAPUBAEMBIX
OOJIBILIMHCTBOM KUBOTHBIX.

N3ydenne nOpoayKTUBHOCTH DKOCHUCTEM BAXKHO JUISI MX PalMOHAJIBLHOIO
UCIONB30BaHuA. DPGHEKTUBHOCTh SKOCHUCTEM MOXKET OBITh TMOBBIINICHA 3a CUET
MOBBIIIEHUS YPOKAMHOCTH, YMEHBIIICHUSI TIOMEX CO CTOPOHBI JPYTUX OPTraHU3MOB
(HampuMep, COPHSAKOB MO OTHOIICHUIO K CEIbCKOXO3SUCTBEHHBIM KYJIBTYpaMm),
UCIIOJIb30BAaHUsL  KYJbTYp, 0OoJiee TMPHUCHOCOOJICHHBIX K YCJIOBHSM JaHHOU
sKocucTeMbl. [1o OTHOIIEHUIO K UBOTHBIM HEOOXOJUMO 3HATh MaKCHUMabHBIN
YpOBEHb JOOBIUU (TO €CTh KOJMYECTBO OCOOEH, KOTOpbIE MOXXHO H3BSATh U3
NOMYJISIUA 32 ONPENENEHHBIM MPOMEXYTOK BpemMeHu O0e3 ymepba st eé
JaTbHEUIIICH MPOIYKTUBHOCTH).

Oo0opynoBanme: TaOIHIBI «DKOIOTUYECKUE PAKTOPBI», «IKOCHCTEMA TIPYAay,
«JKocHuCcTEMA JIeCa», UHCTPYKIIUH.

Iopsinok BbINOJIHEHNSI PadOThI

Yacte 7.1 OnucaHue ¥ NPaKTUYECKOE CO3IAHUE UCKYCCTBEHHOW SKOCUCTEMBI.

[TpounTaiiTe crarhio «kocucteMa akBapuyma» (I[Ipunoxenue 7). Onummre
aKBapuUyM KaK SKOCHUCTEMY, C YKa3aHHEeM aOMOTHYECKUX, OMOTUYECKUX (DAKTOPOB
cpedbl, KOMIIOHEHTOB JKOCHCTEMBI (MIPOAYLEHTbI, KOHCYMEHTBI, PEIYIECHTHI).
CocTaBbTe MUILEBBIC LIENHU B aKBAPUYME.
OTBEThTE MUCHbMEHHO Ha BOIIPOCHI:

1. Kakwue ycnoBust HEOOXOUMO COOIIOATh IPHU CO3IaHUH YKOCUCTEMBI akBapuyma?
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2. Kakue u3mMeHeHus MOTYT IPOU30UTH B aKBapUyME, €CIIU:

MaJal0T OPSIMBIE COJIHEUHbIC JTyUH;

B aKBapuyMe 00uTaeT 0O0JIBIIOE KOJIUYECTBO PHIO.
Yacte 7.2 PenieHue sKOI0TMYECKUX 3a/1ay.
1. CocTaBiieHHE TIUIIEBLIX 1IENEH.
[Ipu cocTaBieHUM MNUILEBOM €M HEOOXOAMMO MPaBUIBHO PACHOJOXKUTH BCE
3BE€HbS M II0Ka3aTh CTPEJKAaMU C KaKoro ypOBHS Oblja IMOJy4YeHa SHEPIHsl.
IIpumep: B necHom coob1iecTBe 0OMTAIOT: TYCEHUIIbl, CHHULIBI, COCHBI, KOPIITYHBI.
CocTaBpTe TMILNEBYIO IIellb M HA30BUT€ KOHCYMEHTa BTOPOIO MOpPsIKA.
OT1Ber: coCHa -> Ir'yCeHHIa -> CHHHUIA -> KOpIIyH. KOHCYMEHT BTOPOro nopsiika
CUHHUIIA.
2. Pemenue 3aa4 yepe3 NpaBuiIo SKOJIOTMYECKON MUPAMHUIBI.
Ipumep: Ha ocHOBaHMM mnpaBWiia 3KOJOTMYECKOM MHUPAMUJBI OIPEIEIINTE,
CKOJIbKO HYKHO TUTAaHKTOHA, 4TO ObI B MOpE BBIPOC 0JiuH aenbdua maccoit 300 kr,
€CJIM TeMb NMUTAHUS MUMEET BUJ: IJIAHKTOH, HEXUIIHBIC PHIOBI, XHIIHBIE PHIOHI,
nenbQUH.
DKOJIOTUYECKUE MUPAMUIBI, ATO OJUH M3 CIOCOOOB H300paKEHHS MHIIEBBIX
neneit. Tak kak MPOJYIEHTOB Bcerja OoJblle, Cle0BaTeIbHO, MEPBBIM YPOBEHD
NpeCTaBiIseT Oojiee MIMPOKOE OCHOBAHWE, HA TOCJIECAYIOIIMX YPOBHAX OyneT
HaXOJWThCS BCE MEHBIIIE M MEHbBIIIE OPraHU3MOB W IMOATOMY H300pakeHue
npuoOpeTaeT BHUJ NOUPaMUIbI. 3Has 3TO, MOXHO JIETKO PEIIUTh 3ajauy.

Pemenue: JlenbpuH, MUTasICh XUIIHBIMU PbIOAMU, HAKOTIMJI B CBOEM TEJI€ TOJIBKO
10% ot o61ieit Macchl UMY, 3Hast, 9T0 OH BecuT 300 K, COCTaBUM MPOIOPITUIO.
300kr — 10%,

X —100%.

Haiinem yemy paBen X. X=3000 kr. (XulHbie pbIObI) ITOT BEC COCTABISAET TOJIBKO
10% OT Macchl HEXUITHBIX PbIO, KOTOPOM OHU MTUTANIKCH. CHOBA COCTaBUM
MPOTIOPLIUIO

3000xr — 10%

X —100%

X=30 000 kr(macca HEXUIIHBIX PbIO)

CKOJIBKO K€ UM MPHIILIOCH CheCTh INIAHKTOHA, JJIST TOTO YTOOBI UMETh TaKOH BeC?
CocTaBUM MPONOPLUIO

30 000kr.- 10%

X =100%

X =300 000kr

Otget: [y TOoro uro 661 BeIpoc aeabdud maccoit 300 kr. Heooxoaumo 300 000kr
IUTAaHKTOHA

3aua‘m AJIA CAMOCTOATECIBHOI'O PCIICHUSA
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1. Ha ocHOBaHMM mpaBuia SKOJOTMYECKONM NHUPAMUIBI OMNPENEIIUTE, CKOJIBKO
HY)KHO 3€pHa, 4TOObI B JIECy BBIPOC OIWMH (prummH Maccod 3.5 Kr, €ciu Iemb
MUTAaHUS UMEET BUJI: 36PHO 371aKOB —> MBIIIh — MOJIEBKA —> XOPEK —> (UIIHH.

2.Ha ocHOBaHMM MpaBHIIa IKOJOTUYECKON MUPAMHUJIBI OMTPEAETUTE, CKOJIBKO OpPJIOB
MOXeET BbIpacTH npu Hamnuud 100 T 37aKOBBIX PAaCTEHUH, €CIW LIENb NMUTaHUS
MMEET BUJ: 3JIaKU —> KY3HEUMKHU —> JISTYIIKU — 3MEU —> OpEJL.

3.Ha ocHOBaHMHM NpaBHIIa 3KOJIOTMYECKOW MUPAMHU/IBI ONPEIETUTE, CKOIBKO OPJIOB
MOXET BbIpacTH Npu Hamuuuud 100 T 37aKOBBIX PACTEHU, €CIU IeNb MUTaHUs
MMEET BUJI: 3JIaKU —> KY3HEUMKHU —> HACEKOMOSITHBIEC MITUIIBI —> OpeTl.

4. Kakue wu3 NEpPEUUCICHHBIX OPraHU3MOB OSKOCUCTEMBI TaWrd OTHOCAT K
NpOJyIIeHTaM, MEPBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaMm: OaKTepuu
THUEHUSL, JIOCh, €J1b, 3as1], BOJK, JINCTBEHHUIIA, pbich? COCTaBbTE LIETh MUTAHUS U3
4 unu 5 3BEHbBEB.

5. 3Has npaBuiIO JECATH NPOLIEHTOB, PACCUUTANTE, CKOJIBKO HY>KHO TPaBbI, YTOOBI
BBIPOC OJIMH OpEJ BECOM 5 KT (MUIEBas 1IeNb: TpaBa — 3asi] — open). Y CIIOBHO
MPUHUMANTE, 9TO Ha KaXIOM TPOPUIECKOM YPOBHE BCET/Ia MOEAAIOTCS TOJIHKO
MPEACTABUTENH MPEBIAYIIETO YPOBHS.

6. Ha teppuropun miomanso 100 kM? eKeroqHo Ipou3BOIMIN YaCTUYHYIO PYOKY
neca. Ha MOMEHT opraHu3aiy Ha 3TON TEPPUTOPUHU 3alIOBETHHUKA OBIJIO OTMEYEHO
50 noceii. Uepes S JIeT UMCIEHHOCTD JIOCEH yBenuumiachk 10 650 rosnos. Emnie yepes
10 1eT KOIUYECTBO JOCEH YMEHBITUIOCH A0 90 roJI0B U CTAOMIN3UPOBAIIOCH B
nocneayromme roasl Ha yposHe 80-110 rosos.

OnpenenuTe YUCIEHHOCTh U IJIOTHOCTh MOTOJIOBBS JIOCEH:

a) Ha MOMEHT CO3JIaHUs 3aII0BETHUKA;

0) uepes 5 neT nmocie co3aaHus 3al0BEeIHUKA;

B) uepe3 15 5et nocne co3ianus 3arnoBeIHUKA.

BeiBoa: Crenaiite BBIBOJI O TIOCIEACTBUSAX M3MEHEHUHM B HMCKYCCTBEHHBIX
DKOCHCTEMAX.

Jlutepatypa, pekomMeHayemasi AJ151 MOATOTOBKHU K MPAKTUYECKOMY 3aHATHIO.

. Honsauckuii YO. U. , bpayn A. . u ap. O6mas 6uonorusa. — M.: IIpocsemienue,

1990.

O6mas 6uonorusa: Yue0.must 10—11 knaccoB oOmeoOpasosar. yupexaenuid / 1. K.
benses, H. H. Boponuos, I'. M. dpiminn u 1p.; nox pea. . K. bensesa — 9-e u3g.
— M.: IIpocsemenue, 2000.

. PyBunckuit A. O. , Beiconkas JI. B. u np. O61mast Ouonorus. Y4eOHUK ISl IIKOJI C

yrayOneHHbIM uzydenuem ouosnoruu. — M.: [Ipocsemienue, 2000.

bepkunonut M. b. , I'narones C. M. , ®ypanés B. A. O6mias 6uonorus. B 2-x 4. —
M.: MHUPOC, 2000.

Onywm FO. Dkonorus: B 2-x 1. — M.: Mup, 1986.

Peitmepc H. ®@. [Ilpupomonons3oBanue: CraoBapb-CpaBOUYHUK. — M.: MBICIb,
1990.
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7. Conbpur O., Conopur . [Tonynsuuonnas 6uonorus u 3Bomonus: [lep. ¢ anri. —
M.: Mup, 1982. - 488 c., ¢ ui.
8. Smvmounbckuii JI. FO. Dkonorus. / Yuebnoe mocodue. — M.: Inanor-MI'Y, 1997.

Ipuaoxenue 1.
Puc. 1 CtpoeHue KUBOTHOM KIIETKH
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Puc.7 Bonopocis crimporupa 1o MUKpOCKOIIOM
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DOITIPCIIapaT YCIIYyH JIyKa 1104 MUKPOCKOIIOM
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Ipuaoxenue 2.
Pucynok 1. «MHOuBHyaIbHOE PA3BUTHE JIATYILIKI.

Ta6numa «CxoACTBO 3apOAbIIIEH)
BHeunee cxocTBO SIMIL I 3aPOAbIIICH ZKHBOTHBIX H Y€JI0BCK:
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Pucynok 2. MecsiuHbIi SMOpHUOH 4

o W o

CJIOBCKA

Mecsunbiii aMOPUOH YeN08eKa npu BHEMAMOUHOU bepemeHHoCmuU. Buousl 3auamku
Jrcabepuuvlx 0ye u X80Cm.
Pucynox 3. OmMOproHa koTa (cieBa) U 4eaoBeKa (Cripana)

Ombpuon xoma (cresa) u yenoseka (cnpasa) Ha cmaouu, K020a Xopouto 8UOHLL
Jrcabepuvle 0yau, X80Cm, 3a4amKU NepeoHUxX U 3a0HUX KOHEUHOCMEll.

Pucynok 4. Om6puoH nenbpuHa.
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Tubal_Pregnancy_with_embryo.jpg

Buonwi 3auamku nepeonux (f) u 3aonux (h) koneunocmeti. M3 nepsvix pazosviomcs
NIIABHUKU, BMOPbLE UCUE3HYM
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Ipuaoxenue 3.

1. V denoBexka anbOMHWU3M — ayTOCOMHBIM pELECCHUBHBIM Mpu3HaK. MyK4unHa-
aIbOMHOC JKEHWICA Ha JEBYIIKE C HOPMaJbHOW MUTMEHTaluend. Y HUX POIUIOCH
JIBO€ JIeTel — HOpMaNbHBIN U anbOuHOC. OnpeaeuTh TeHOTUIIBI BCEX YKa3aHHbBIX
YJIIEHOB CEMBH.

2. YV 4yenoBeka reH, BBI3BIBAIOIIMN OAHY U3 (POPM HACIIEICTBEHHOW IIyXOHEMOTHI,
pELeCCUBEH MO OTHOIIEHHUIO K FeHy HOpMalibHOTO ciayxa. OT Opaka riyxoHeMoil
XKEHIIMHbl C HOPMAJbHBIM MYXKYMHOM pOAMIICA TIIyXOHEMOW pPEeOEHOK.
Ornpenenutb reHOTUIBI BCEX YWIEHOB CEMBH.

3. Cenas npsiab BOJIOC y YeJIOBEKa — JOMUHAHTHBINA NpU3HaK. ONpeaenuTb TeHOTHUIIbI
poautenei u AeTei, eciiv U3BECTHO, YTO Y MaTE€pH €CTh Ceasi Mpsi/ib BOJOC, Y OTIa
— HET, a U3 JIBYX JIETeH B CEMbE OJIUH UMEET CEAYIO MPsAJib, a APYTOi HE UMEET.

4. VYV denmoBeka Kapui IBET TJia3 JTOMHUHHUPYET HaJ roiayObiM. B o/HOW ceMbe ObLIO
YeTBepo JeTeil: JBoe Kaperjasblx M JBoe roiyboria3pix. Mx math Obuia
royryooriazoii. Kakoro mnpera ObuH TJ1a3a UX OTIA, a TaKXe Jeaa U 0a0yIIKHu 110
oTILy?

5. V¥V uenoBeka anbOMHU3M U CIOCOOHOCTH MPEUMYIIECTBEHHO BIIAJIETh JIEBOM pyKOH
— peLecCHBHBIE NPHU3HAKH, HACJEIyHUMecs He3aBUCHMMO. KakoBbl T'€HOTHIIBI
pOAUTENIEN C HOPMAJIbHOW MUIMEHTALMEN W BIIAJICIOLIUX I[PABOM PYKOHW, €CIIHA Y
HUX pOAMIICS PeOCHOK aIbOUHOC U JieBIa?

6. Y romybornazoi OJM30pYKOM >KEHIIMHBI OT Opaka C Kaperia3blM MYXYHHOU C
HOPMAJIbHBIM ~ 3pEHHMEM pOJMJIacCh Kaperyiasas OiM30opyKas JIeBOYKa U
rojiyoorjia3plif C HOpPMajdbHBIM 3peHHeM Manbuuk. ['eH Onuzopykoctu (B)
JOMUHAHTEH MO OTHOIIEHHIO K T€HY HOPMaJIbHOTO 3p€HHUs (B), @ T€H Kaperiia3ocTu
(C) noMunMpyeT HaJ TeHOM royooria3octu (¢). KakoBa BEepoSATHOCTh pOXKACHUS
B 3TOM CEMbE Kaperia3zoro ¢ HOpMajibHbIM 3peHHEM peOeHKA?

7. B cembe pomuiics roiryOoOryiasplii TEMHOBOJOCHIM PEOCHOK, MOXO0XKHUH MO 3TUM
npu3HakaMm Ha oTia. Math peOeHka — Kaperiasas, TeMHOBoJiocasi; 6adyiika mo
MATEpUHCKON JIMHUM — ToJyOoryazasi TeMHOBOJIOCAs; JAENyIIKa — Kaperyiasblid
CBETJIOBOJIOCHIN; 0albymika W JeAyllika MO OTHOBCKOM JIMHUKM — Kaperiasbie,
TeMHOBOJIOCHIE. OnpeieTuTe BEPOATHOCTD POKIEHUS B 3TOM CeMbe TOIy00T1a30r0
cBeTJI0BoJIocoro pedbenka. Kapuii mBeT rina3 qJoMUHUPYET HaJl TOJyObIM, TEMHBIN
LBET BOJIOC — HAaJ| CBETJIBIMU.

8. YV demoBeka MpaBOPYKOCTb — JIOMUHAHTHBIA TPHU3HAK, a JIEBOPYKOCTb —
perieccuBHBIA Tpu3HaK. JleBmia cocTOMT B Opake ¢ MPaBOPYKOW >KEHIIMHOM.
[TepBrrit peGeHOK OBLT MPABOPYKUM, a BTOpoi — JieBma. OmnpeneanTe TreHOTHUIIBI
pOAUTENIECH U IETEN.

9. Ore1n ¢ KypuaBbIMH BOJIOCAMU (IOMUHAHTHBIM IPU3HAK) B 0€3 BECHYIIIEK U MaTh C
OpSIMBIMA BOJIOCAMM W BECHYIIKAaMHU (JOMUHAHTHBIA TMPU3HAK) UMEIOT TPOUX
nereid. Bce neTM MMEIT BECHYIIKA M KypyaBble€ BOJIOCHI. KakoOBBI T'€HOTHIIBI
pOIUTETICHU U JETEN

10.VY komiek reH 4epHOU OKpPACKHU IIEPCTH JTOMUHUPYET HaJ T€HOM PbIKEN OKpACKH, a
F€H KOpPOTKOW IIEPCTH JOMUHHUPYET HAJ TE€HOM JUIMHHOM ImepcTH. KakoBel
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I'CHOTHUIIBI H (I)GHOTI/IHBI KOTAT IpHU CKPCIIMBAHHUK KOIIKHU C IIE:pHOI\/’I KOpOTKOﬁ

HIEPCTHIO U PBLKETO JJTMHHOIIEPCTHOTO KOTa?

CnpaBouHble MaTEpHUAIIBI.
IIpuMepbI HOPMAJIbHBIX H AHOMAJIbHBIX PU3HAKOB Y JI0/1ei

Yacru Tesa JloMUHAHTHBIN IPU3HAK

bonbmme
Pa3pes ria3 npsimoii
MOHT0IOMHBIN THII IJ1a3
BepxHee Beko HaBucaroniee
JInMHHBIE pECHULIBI
bmuzopykocTh
I'nasa JlanbHO30PKOCTE
ActurmMaTusm
Kapue (cBeTno-kapue u 3ejieHble)

[IpenpacnonoxeHHOCTh

K KaTapakTe

Kypunas cnenora (ocinabieHHoe

3pEeHHE B CyMEPKAX)
CnocoOGHOCTB 3arubdarth sI3bIK
HazaJl

CnocoOHOCTB CBEPTHIBATH SI3BIK
TPyOOUKO

Brictynaroiue Briepes 3yObl U

YeJIIOCTH

Pot

[lenp mexay pe3namMu
[IpenpacnonokeHHOCTh K
Kapuecy 3yOoB
[TonabIE TYOBI
Koportkuii uepen
(6paxuiedanus)
JIuno kpyrioe
[Ton6opoaok mpsMoi
JIuuo u romosa Smouka Ha MOIOOPOIKE
SIMOuKM Ha mekax
Briaroniuecs cKyJibl
BecHymiku

[Ton6opoaoK ATMHHBIHI

PeneccuBubIi
NMPU3HAK

Manenbkue
Pa3pes rima3 kocou
EBponeonaneiii Tin rias
BepxHee BEkO HOpMaIbHOE
KopoTtkune pecHunb
Hopwma
Hopwma
Hopwma
Cepsie niu roiryObie

Hopma
Hopwma
Her

Her

3yObI U YEJIIOCTH HE
BBICTYTIAIOT

OtcyTcTBYET
Hopma
Tonkue Ty0sI
JlnuaERH (Homuxoredats)

[Ipomonrosaroe
CKollleHHbIN TT0JI00pOA0K
['magxuii mogoopo 10K
I'nmagkne meku
Hopwma
OTCyTCTBHE BECHYIIKEK
Kopotkuii
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http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%B8%D0%B7%D0%BE%D1%80%D1%83%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B7%D0%BE%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D0%B8%D0%B3%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%BC_(%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BC%D0%B5%D1%80%D0%B0%D0%BB%D0%BE%D0%BF%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%85%D0%B8%D1%86%D0%B5%D1%84%D0%B0%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B8%D1%85%D0%BE%D1%86%D0%B5%D1%84%D0%B0%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AF%D0%BC%D0%BE%D1%87%D0%BA%D0%B8_%D0%BD%D0%B0_%D1%89%D0%B5%D0%BA%D0%B0%D1%85

['onoc

Hoc

Yom

Cnyx

Bonocel

Pyxn

Horu

Koxa

Kposb

[ToaGopo 10K MIUPOKUIA
ComnpaHo y KEHIIMH
bac y myxuun

Kpynueii

VY3KuM, OCTPBIN, BHICTYIIAIOIINI

BITEpE]I

Bricokas u y3kas nepeHocuna

Hoc ¢ rop6unkoii

Konuuk HOca HaIrpaBJICH IIPsAMO

[Iupoxue HO3IpU
CBo0OoHas MOYKa
OcTtpas BepxylIiKa yxa
(TapBUHOBCKHIT OYTOPOK
HMMEETCs)

AOCOIIOTHBINA MY3bIKaTbHBIN

CIyX
TemHbIE
Hepwokue
KypuaBsie
Bonnaucreie
[lepcTuctoie
Oo6upicenne (y MyK4HH)
Hopwma
Cenas npsiab

[IpexneBpeMEHHOE OCENCHUE
OOwpHAs BOJIOCATOCTH TEJa
[[Inpokue nymucTbie OpoBU

[IpaBopykocTh
[IpenpacnonokeHHOCTh K

BAPUKO3HOMY PACIIUPEHUIO BEH
Bropoi1 nanen Horu yIMHHEE

OOJBITIOTO
Cwmyrias Koxa
I'pynmnst kpoBu A, B u AB

Hanmmawme pesyc-gpakrtopa (Rh+)

VY3Kkuil U OCTpBIN
AJBT
Tenop

Cpenneli BeIMYUHBI UITH
MaJIEHbKUH

[Tupokuii

Huskasa u mupoKasa
IepeHocua

[Ipsimas wnm cornyras
IIEpEeHOCHIIA

Kypnocslit HoC
Y3kue Ho3apu
[Tpupocuias Mmouka

OtcyTtcTByeT

Cnyx OTCyTCTBYET

CaeTtiibie
Poixue
Bonnucteie
[Tpsimble
['mankue
Hopma
Oo6nbicenue (y KEHIIUH)
Hopwma
Hopwma
Mauno Bosioc Ha Tene
Hopwma
JleBopyKOCTH

Hopma

Bropou nanen Horu kopoue

CaeTnas Koxa
I'pynna kposu O
OtcyTcTBUE pe3yc-
daxTopa (Rh-)
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http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BF%D1%80%D0%B0%D0%BD%D0%BE
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%82
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%81
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D1%83%D0%BF%D0%BF%D1%8B_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D1%83%D0%BF%D0%BF%D1%8B_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D1%83%D1%81-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D1%83%D1%81-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D1%83%D1%81-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80

OOMeH BelIeCTB

HacnencrBennsie
3a00JIeBaHUSA
PeLeCCUBHOTO
THIIA

HacnencrBennnie
3a00JIeBaHUSA
JIOMHUHAHTHOT'O
THIIA

Omymienue
BKyca ()€HHJITHOMOYCBHHBI

CKJIOHHOCTB K OKUPCHUIO

Hopwma

Hopma

Hopwma
Hopwma
IHonmnmakTnnnsa
ApaxHOTaKTUIIUS

CKJIOHHOCTB K MOJarpe

HecmocobrocTs omymarh
BKYC ()€HUITHOMOYEBUHBI

OtcyTcTBYET

[IpenapacnoyioKEHHOCTh
K caxapHoMmy Aauabery

[IpenpacmonoxeHHOCTh
K 30 peHnun

ANbOMHU3M
BpoxneHHas rimyxoHemorta
Hopwma
Hopwma

Hopma
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%B8%D0%BB%D1%82%D0%B8%D0%BE%D0%BC%D0%BE%D1%87%D0%B5%D0%B2%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D0%B0%D0%B1%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D0%B7%D0%BE%D1%84%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B1%D0%B8%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/w/index.php?title=%D0%92%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D0%BB%D1%83%D1%85%D0%BE%D0%BD%D0%B5%D0%BC%D0%BE%D1%82%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B0%D1%85%D0%BD%D0%BE%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B0%D0%B3%D1%80%D0%B0

Ipuiaoxenue 4

MyTarensl — usnueckue U XumMuueckue (GakTopbl BO3IEHCTBUE KOTOPHIX
Ha O KUBBICOPTAaHU3MBl  BBI3BIBAET HM3MEHEHUS  HACJICJICTBEHHBIX  CBOWCTB
(renotuma). MyTtareHbIpa3iensioTca Ha: (u3ndeckue (PEHTITCeHOBCKHE M T'aMMa-
JTYYHU.paJUOHYKIUIbI, TIPOTOHBI, HEUTPOHBI U TIp.), PUIUKO-XUMUYECKUE (BOJIOKHA,
acOecT), XuMU4ecKHe (MEeCTULUAbI, MUHEpPAIbHbBIE YIOOPEHHUS, TSKEIbIE METAIIbI
U 7p.). Ononoruveckue (HEKOTOphIe BUPYCHI, OaKTepun).

MHOTOYUCIEHHbIE JKCIEPUMEHTAIbHBIE HWCCIEAOBAHUS IO BBISIBICHUIO
MYTareHHOro JeUcTBUs (DaKTOPOB BHEIIHEW Cpebl MPUBENU K 3aKIIOYEHUIO, YTO
cpelna oOMTaHUs YelloBEeKa B XOJI€ HayYHO-TEXHUYECKOT0 MPOrpecca HACHIIIAETCs
MyTareHHbIMU (pakTopamu (PU3NUYECKUMHU, XUMHUUYECKUMU, Orogoruyeckumu). Mx
OOHapy>XuUJlM B KOMMYHAJIbHOM cpele, Ha MPOU3BOJICTBAX, CPEAM MHILEBBIX
IPOAYKTOB W J00aBOK, JIEKAPCTB, XHWMHUYECKUX BEIECTB, MPUMEHSECMBIX B
CEJIbCKOM XO3SHCTBE.

1. JIEKAPCTBEHHBIE IIPEITAPATBI W JAPYITUE BEIIECTBA,
[TPUMEHAEMBIE B MEJIMIITMHE

HernpepbIBHO NOMOMHAOIUICS apCeHAIl JIEKAPCTBEHHBIX CPEACTB MPOXOIAUT
OMOJIOTMYECKYIO MPOBEPKY, B KOTOPYIO B MOCIEAHUE TOJibl BKIIOUYEHBI U METOMbI
MyTareHHonM npoBepkHu. CIHCOK JIEKapCTBEHHBIX CPEACTB, IIPOBEPEHHBIX HA
MYTareHHyl0  aKTUBHOCTb, IIOCTOSSHHO  TIOMOJHSETCS U  HCHPABIIAETCS.
Haunboisiee BBIpa)KEHHBIM MYTAr€HHbIM JEMCTBHEM O0JaJal0T LMTOCTATUKU U
aHTUMETA0OJIUTHI, UCIIOJIb3yEMbIE JUTSI JICYECHUS 3JI0KaYECTBEHHBIX
HOBOOOpPa30BaHU U KaK UMMYHOJIEIIpeccanThl. [{axe y MeAUIIMHCKOro epcoHaa
OHKOJIOTMYECKUX OTHEJICHHM, HE COOMIOAAIOLIEr0 MEp MPEAOCTOPONKHOCTH NpHU
pacdacoBKe IIUTOCTATUKOB, MOKET OBITH HEOOIBIIION MyTareHHbIN PUCK.

HaubGonpumiyto rpynmy  LMTOCTATUKOB C  MYTareHHbIM  JIEMCTBHEM
COCTAaBISIIOT Mpenaparsl aJKWIAPYIOLIEro JEeUCTBUSA, T. €. IPOU3BOJIHBIE
ATUJICHUMHHA, AUXJIOPAMAITHIAMUHA, HUTPO30MOYEeBHHBI. Kak mnpaBuino, oHuU
HenocpenacTseHHo mnoBpexaarT JHK B mpouecce pernukanuu. Hekotopeie u3
npenaparoB (TuodochaMu, AETPaHOT U JAp.) OKA3bIBAIOT MPSIMOE MYyTareHHOE
nerictBue, s Apyrux (uukiaodpochamua) TpedyeTcs MeTaboandeckas akKTUBALIHS.
[IpotuBoOIyX0JI€eBbie AHTHOUOTUKH (aKTUHOMHIIMH O, aJipuaMulIMH, OJICOMUIIUH,
JTayHOMUIIMH, MUTOMUIIMH C) MHIAYIHUPYIOT XPOMOCOMHBIE abeppaiuu B KIETKaX
YeJIOBEKa B 3aBUCUMOCTH OT J03bl. ME€XaHNW3M MyTareHHOro ACHCTBUS HEKOTOPBIX
U3 HUX CBs3aH, NO-BUAMMOMY, ¢ BHeapenueMm ux B JIHK B mponecce cuntesa.
[MuTocTaTnueckue mpenapartbl, IEHCTBYIOIIME Kak HWHTUOUTOPHI BEpeTeHa,
BBI3bIBAIOT AHEYIUIOWJUI0 U TMOJUIUIONAWIO B OOJIBIIEH CTENeHu, YeM
XpoMocoMHbIe abepparuu. K HUM oTHOCATCS BUHOJIACTUH U BUHKPHUCTHH. YeTKOU
JI030BOM 3aBUCHUMOCTH I OTHUX IIPENapaToB HE YCTAaHOBJIEHO. MyTareHHoe
JCUCTBUE WX, CIENOBATENbHO, BBIPAKEHO B MEHBIIEH CTENEHU, YEM Yy
UTOCTATUKOBAJIKUIUPYIOIIETO NEeUCTBUSI. XOTSA HUTOCTATUKUA U AaHTUMETAOOIUTHI
CUJIbHO MHAYLHPYIOT XPOMOCOMHBIE aHOMAJIMU B KJIETKAX YEJIOBEKA, OHU IIHPOKO
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OPUMEHSIOTCST B JIeYEOHOM  MpaKkTHKE 1O  JKU3HEHHBIM  MOKa3aHHUSIM.
[TockoJibKy OOJBIIMHCTBO MAIIMEHTOB, MPUMEHSIIOIIUX TH IpenapaThl, HE UMEIOT
MOTOMCTBA, KaK MOKAa3bIBAIOT PACUYEThl, TCHETUYECKUI PUCK OT ITUX IPENapaTroB
JUTst OyAyITUX TOKOJIEHUH HEOOJBIITOMN.

MHorue JiekapCTBEHHbIE€ BEIIECTBA BBI3BIBAIOT B KYJIbTYpE KIETOK YEIOBEKA
XpPOMOCOMHBIC a0eppalud B J103aX, OTPAXKAIOMUX peajbHble, C KOTOPHIMU
KOHTAKTUPYET YEJIOBEK, HO HE MOKAa3bIBAIOT YETKOW J1030BOM 3aBUCUMOCTH. JTHU
npenapaTtbl HHAYHUPYIOT (B 2-3 pasa BbIIIE CHOHTAHHOTO YPOBHS) XPOMOCOMHBIC
abeppalii y «KOHTAaKTUPYIOIIUX» C HUMH HHAUBUIOB. B 3Ty rpynmy MoOXHO
OTHECTH  TNPOTUBOCYJIOPOKHBbIE  mpemapaThl  (KOMIUIEKC  OapOUTypaToB),
IICUXOTpPONHbIE  (KJIO3€MUH), TOpMOHAaJbHbIE  (3CTPAAUOd,  MPOreCTEPOH,
JIETIOMEIPOKCUTIPOTECTEPOHAIIETAT, OpajbHbIE KOHTpPAIENTUBBI), CMECH A
HapKo3a, XJOPUIWH, XJIOPHPOIMAHAMUJ, MPOTUBOBOCTIIAIIUTEIIbHBIE CPEACTBA
(OyTaauoH, aleTUICATUIWIIOBAs KHUCJIOTA, aMUJIONTUPUH).
B otivune oT HUTOCTaTUKOB, HET YBEPEHHOCTH, YTO MPENAPATHl YKa3aHHbBIX TPYIII
JEWCTBYIOT HA 3apOJbIIIEBbIE KJIETKU. Pe3ynbTaThl UX MPOBEPKH B SKCIIEPUMEHTAX
JaXe€ Ha COMAaTUYECKMX KJIEeTKax He Bcerga coBmajgarT. Hanpuwmep,
alETUJICATUIIAIIOBAsT KUCJIOTa U aMHUIONUPUH MOBBIIMIAIOT YaCTOTY XPOMOCOMHBIX
abeppaiuii, HO TOJIbKO TIpU OOJBIIUX J03aX, NPUMEHSIEMBIX MpPU JICYCHUHU
peBMaTUYECKUX OOJIE3HEH.

WNuorna Oosiee TwiaTelbHas MPOBEPKA CHUMAET «MYTareHHOE KIIEUMO» C
npenapara, Kak 3TO MPOU30LUIO C U30HUA3UIOM U JUATHUIAMHIOM JU3EPIrHHOBOM
KHUCJIOTHI.

CymiectByeT rpynmna mpenapaTtoB, o00JaJalMMX CJIa0bIM MyTareHHbIM
s pexTom. MexaHu3Mbl X JEHCTBUSI HA XPOMOCOMBI HesiCHBI. He uckimtouaercs
OMOCPE/IOBAHHOE  JEHCTBUE Yepe3 HU3MEHEHHE MeTaboiau3ma  KaKuX-TO
COCJIMHEHUM, SBIISIIONIUXCS KaK Obl YCKOPHUTEJIEM CIOHTaHHOro myrtareHesza. K
TaKUM CJIa0bIM MyTareHaM OTHOCAT METUJIKCAHTUHBI (KOoderuH, TeoOpOMHUH,
TeohWUIMH, TMAapaKk3aHTUH), TICUXOTPOINHbIE cpeAcTBa (Tpudropmnpomasus,
MaXENTUJ, TajJoNepuoil), XJIOPaITHApPaT, AaHTUIIMCTOCOMAJbHBIE MpenapaThl
(rukanToHdmoopat, wmupammn O), OakTepulUIHbIE U JAE3UHDUIMPYIOUTHE
cpencrBa (TpurnodiaBuH, TEeKCAMETWIICH-TETPAMHMH, STUJICHOKCHUI, JIE€BaMHU30I,
pe3opruHoi, pypocemun). HecMoTpst Ha ux ciiaboe MyTareHHOe JAeicTBUE, U3-3a
UX IIMPOKOTO MPUMEHEHUS HEOOXOJAMMO BECTH TIIATEJIbHbIC HAONIOJCHUS 3a
TeHETHYCCKUMU d(PPeKTamMmu 3TUX COSAMHEHUI. ITO KacaeTcs HE TOIBKO OOJIbHBIX,
HO M MEIULMHCKOTO MepCoHaja, UCIONb3YIOMIEro Mpenaparsl s Ae3uH(eKInH,
CTEPUJIN3ALINH, HAPKO3A.

2. MYTATEHBI ITPOM3BOJICTBEHHO! CPE/IbI

XMMHUYECKHE BEIIECTBA HA TPOU3BOICTBE COCTABIIAIOT HanboJee OOIUPHYIO
IpynIy aHTPONOTEHHBIX (PaKTOPOB BHEIIHEH Cpelibl, B KOTOPYIO HEPEIKO BXOJAT U
BeCbMa TOKCHUYHbIE coeAuHeHus. [IpoBepka mNpoOM3BOACTBEHHBIX (DAKTOPOB Ha
MYTareHHOCTh JOJDKHA SBJISITBCS YaCTblO TUTHEHBl Tpyda. B momynsimoHHOM
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IJJAHE 3TO OYEHb BaXXHO, MOTOMY 4YTO C XUMHYECKMMH COECIUHEHUSMH Ha
IPOU3BOJACTBE  KOHTAKTHPYIOT  OOIIMpHBIE  KOHTHHIEHTHl  JIIOAEeH B
BOCITPOU3BOAMTEIILHOM BO3paCTE.

HaunGosnbiiee 4ucio MCCAeIOBaHWN MYyTareHHOW AaKTUBHOCTH BEIIECTB B
KJIETKAX 4YeJIOBEKA MPOBEACHO ISl CHHTETUYECKHX MATEPHAIIOB U COJEM TKEIbIX
MeTayioB. YacTo B 3THX paboTax yYMUTHIBAIMCH CTaX pabOThl Ha MPOM3BOJCTBE,
CTENEHb 3arpsA3HEHHOCTH paboyeil 30HbI, COCTOSIHHE 3J0POBbsSI 00CIIETyEeMBbIX.
[IpoTUBOPEYMBOCTH  BBIBOAOB IO  HEKOTOPHIM  XMMHUYECKHM  (hakTOpam
IPOU3BOJCTBEHHON cdepbl MpU HM3YyYEHWHU HMX LUTOTeHETHUYECKHX 3(PQPEKTOB B
muMmponuTax y pabounx HeuszOexHa H3-32 Pa3HbIX KOHLIEHTpAlUd BEIIECTB B
paboueil 30He, COCTOSHUSI BEHTWIALMM M TIIATEIBHOCTH YOOPKH IMOMEUICHUM.
MyTtareHsl MpPOW3BOACTBEHHOTO OKPYKEHHMs MOTYT I[ONajaTb B OPraHU3M
pa3HbIMU  NYTAMH: 4Yepe3  JIeTKWe, KOXKYy, [MHUIIEBAPUTENbHBIA  TPAaKT.
CnepoBaTelbHO, J03a IOJIy4aeéMOTO BEIIECTBA 3aBUCUT HE TOJBKO OT
KOHIIEHTpAllUd €ro B BO3AyXe WJIM Ha pabouyeM MecTe, HO U OT COOJIOIEHUs
IpaBWUi JINYHOM TWUTHEHBbl. BOJBIIMHCTBO XMMHMYECKHX BEIIECTB, C KOTOPBIMU
KOHTaKTHPYET YEJIOBEK Ha ITPOU3BOJACTBE, HE MOKA3bIBAET JI030BOM 3aBHCHUMOCTH
[0 YacTOT€ XPOMOCOMHBIX abeppaluii, T. €. MX HeJb3sl OTHECTH K CUJIbHBIM
MyTareHaMm.

OTmeuaercss MMpOKas MHIMBUIYyalbHAs BapuaOeIbHOCTh B MYTareHHOM
OTBETE, MOATOMY 3aKJIIOYEHHUS] O MyTareHHOW OMacHOCTH MOXHO JieJaTh TOJIbKO B
OTHOUIEHUM BCEM TIpynmnbl paOOTHUKOB, a HE OTAEJIbHBIX HHJIMBHJIOB.
HaunOospliee BHUMaHU€ TPUBJICKINM CHUHTETUYECKHE COEAMHEHMS, JJISI KOTOPBIX
BBISIBJIEHA CITIOCOOHOCTh MHAYLIMPOBATh XPOMOCOMHbBIE a0€ppalvi U CECTPUHCKUE
XpPOMAaTHUIHbIE OOMEHBI MTPU SKCIO3ULMU HE TOJBKO B KYJbTYpE KIETOK YEJIOBEKa,
HO M B opranu3sMe. Takue COEIMHEHMS, KaK BHHWIXJIOPHU, XJIOPOIPEH,
ANUXJIOPTUAPHUH, SIOKCHIHBIE CMOJBI W CTHPOJ, HECOMHEHHO, OKAa3bIBalOT
MyTareHHOE JEUCTBUE Ha COMAaTUYECKHUE KJIETKHU.
Opranuueckue pactBoputTenn (O€H30J7, KCHIION, TOJYONd), COEAUHEHUS,
MPUMEHSIEMbIE B TMPOU3BOJICTBE PE3MHOBBIX HU3JIETUN (CMECUTENH, OYUCTUTEINH,
YCKOPUTENIM BYJIKAHU3AIMHU), HWHAYIUPYIOT IIUTOTEHETUYECKHE H3MEHEHUs
OCOOEHHO Yy KypsIMX Jrofed. Y OKEHIUH, paloTarolmuX B I[IMHHOM U
PE3MHOTEXHUYECKOM  IPOU3BOJICTBAX, IOBBIIIEHA YAaCTOTa  XPOMOCOMHBIX
abepparuii B muMmdonuTax nepudepuaeckoit KpoBu. To ke OTHOCUTCS U K TUIOJaM
8-, 12-HemenpbHOro cpoka OEpPEMEHHOCTH, TMOJYYEHHBIM MpPU MEIUIIMHCKUX
abopTax y Takux paOOTHHII.

KoMIuIeKCHBI ~ XapakTep HEKOTOPBIX IMPOU3BOACTBEHHBIX IPOLIECCOB
(MEeTaJITypru4eckoe MpPOU3BOACTBO, TEIUIOBBIE, YTOJbHBIE 3JIEKTPOCTAHLNUHU,
JaKOKpPAacOYHOE  MPOM3BOJACTBO,  HedTenepepabaThIBaloIie  KOMOHMHATHI,
CBAapOYHbIE IPOILIECCH]) HE TO3BOJISIET BBIWICHUTh KOHKPETHBIM MyTareHHbIN
dakTop, XO0Td y paloTarolMX Ha H3TUX MNPEANPUITHSAX TMOBBIINIEHA YacTOTa
XpPOMOCOMHBIX a0epparuii. He BbI3bIBa€T COMHEHHUS MYyTareHHOE JCHCTBHE Ha
COMATUYECKUE KJIIETKM 4YEJOBEKAa TSHKENBIX METauIOB, HUX COJIEM W JpYyrux
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3JIEMEHTOB (CBMHLA, LIMHKA, KaAMHS, PTYTH, XPOMa, HHUKEJIS, MBIIIbSIKA, MEIH).
3HaueHUE LUTOTEHETHYECKHX OOcCienoBaHUI paboYMX HE CBOJUTCS TOJBKO K
OLICHKE MyTareHHbBIX 3()(PEeKTOB OT BO3ACHCTBHUS (DAKTOPOB MPOU3BOJCTBEHHOIO
okpyxeHus. C UX MOMOIIBI0O MOXKHO BBISBIISATh TOKCHUECKOE JIEUCTBUE HAa KIIETKU
U TKaHu. MenuuuHckoe oOcienoBaHUE OTIENbHBIX MPOPECCHOHATIBHBIX TPYIII
pabouMx JOJDKHO BKJIIOYATh M YYBCTBUTENIbHBIE LHUTOTEHETUYECKHE METOJIbI,
MO3BOJIAIOIINE CYIUTh O JEUCTBUTEIbHBIX WM MOTEHIMAIBHBIX TOKCHMYECKUX (B
TOM YHCIIE MYTAareHHBIX) OMACHOCTAX MPOMBIIIJICHHOTO TMPOW3BOACTBA. DTHM
000CHOBBIBAIOTCS HOBBIE TIOJIXO/IbI K TUTHEHE TPY/a.

3. XUMMUYECKHUE BEIIECTBA, IIPUMEHAEMBIE B CEJIbCKOM
XO3AMCTBE

BOJBIIMHCTBO TECTULHUIIOB SIBISIOTCS CHUHTETUYECKUMH OpPraHUYEeCKUMU
BemecTBaMu. [IpakTudyecku ucnosb3zyercs okojio 600 mecTUIMI0B, OTHOCSIIUXCS
K Pa3HbIM KJIaccaM XUMHMYECKMX COeAUHEHUM. [I0CKOJbKY OHM IUPKYJIHUPYIOT B
ouocdepe, MUTPUPYIOT B €CTECTBEHHBIX TPOMHUUECKUX IIEIIX, HAKaIlJIMBasICh B
HEKOTOPBIX  OHOIIEHO3aX M  CEIBCKOXO3IMCTBEHHBIX  MPOJAYKTaX, TO K
MPOTHO3UPOBAHUIO TIOCJIEACTBUNA HMX TPUMEHEHHUS IPUBJICKAIOTCS HE TOJBKO
MEJIUKH, TUTUEHHUCTHI, HO u SKOJIOTH.
OueHb Ba)XXHBI MPOTHO3WPOBAHUE U MPEAYNPEKIACHUE MYTareHHOW OMAaCHOCTH
XUMHUUYECKUX CPEACTB 3alluThl pacTeHuid. [Ipudyem pedb UIET O MOBBIIICHUU
MYTallMOHHOT'O TMpOIecca HE TOJIBKO Y YeEJOBEKa, HO M B PACTUTEIBHOM U
KUBOTHOM MuUpe. YenoBeK KOHTAKTUPYET ¢ XMMHYECKUMH BEIIECTBAMU MPU HX
MPOU3BOJICTBE, MpPU HUX TMPUMEHEHUU Ha CEIbCKOXO3SIMCTBEHHBIX padoTax,
MoJy4yaeT HEOOJIbIIME KX KOJIMYECTBA C MUIIEBBIMU NPOJYKTaMHU, BOJOW U3
OKPYXaKOIIEH CPEIbL.

4. MYTATEHBI B BbITY

Ha MyTareHHy10 aKTMBHOCThH TaKXe MPOBEPSIOTCS BEIIECTBA, BXOISIIUE B
COCTaB MUIIEBBIX MPOAYKTOB U MPUMEHSIOIIMECS B OBITY. DTa IpyIlIa BEIIEeCTB
OblJla MOJBEPrHYTa U3YYEHHUIO B CBSI3U C YCTAHOBJICHHUEM CYILIECTBEHHOW POJIU
MPOJYKTOB MUTAHUS U OBITOBBIX MPUBBIYEK (0COOEHHO KYpEeHHUs) B BOSHUKHOBEHUU
OHKOJIOTMYECKHUX 3a00JI€BaHU.

MyTareHHasi akKTMBHOCTh MHILM, MPUTOTOBIEHHOW pa3HBIMH CIOCOOAMH,
pa3IMYHBIX MUIIEBBIX MPOJYKTOB M3ydyaaach B OMbITaX HA MUKPOOpPraHU3Max U B
DKCIIEPUMEHTAX Ha KynbType JAUMGOIUMTOB Tepudepudeckoi kpou. CrabbiMu
MyTareHHbIMH CBOMCTBaMH 00JIaJarOT TaKHe MUIIEBbIE JOOABKH, KaK CaXapHH,
npousBogHoeHuTpodypana AP-2 (koHCepBaHT), KpacuTelb (JIOKCHH U ap. Y
KypsIIUX JIIOJEH W Yy JHI, XYIIUX Tabak U OeTellb, MOBBIIIEH YPOBEHb
CECTPUHCKUX XPOMATUIHBIX 0OMEHOB B JIuM@ouuTax. [Ipu 3ToM BenuyrHa Takoro
MOBBIIICHUST 3aBUCUT OT YHMCJIA BBIKYPUBAaEMBIX B JeHb curaper. JlaHHbie O
MYTareHHOCTH aJIKOTOJisi MPOTHUBOpeUYuBhl. [lo-BuaMMOMy, OH 00JsiajaeT ciaadbbiM
MyTareHHbIM J€HCTBUEM.
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bonblioe BHUMaHUE YAENAIOT MPOBEPKE HA MYTAareHHOCTb KpacuTelel 1is
BOJIOC. MHOIM€ KOMITOHEHTBI KPACOK BBI3BIBAIOT MyTallUd Y MUKPOOPTraHU3MOB, a
HEKOTOpble  (2-HUTpO-T-(DEHUICHIMAMUH, PE3OPLUHOI) - B  KYJbType
JAUMQOLIUTOB.

MyTareHHble BEIeCTBA B MIPOIYKTaX MUTAHU, B CPEACTBAX OBITOBOM XUMHUU
BBISIBJISITH TPYAHO M3-32 HE3HAYUTENbHBIX KOHLEHTPaUUW, C KOTOPBIMHU
KOHTaKTHPYET YEJIOBEK B PEalbHBIX yCJIOBHUAX. OJHAKO €CM OHU WUHIAYLHPYIOT
MyTallMi B 3apOABIIEBBIX KIIETKaX, TO 3TO MPUBEAET CO BPEMEHEM K 3aMETHBIM
NOMYJSIUUOHHBIM 3P ¢deKTaM, MOCKOJIbKY KaXKIblil YeIOBEK IMOJYy4YaeT KaKyl-TO
7103y TMUIIEBBIX U OBITOBBIX MYyTareHOB. bblo Obl HEMpPaBUIBHO IymaTh, YTO 3Ta
rpynna MyTareHOB MOSIBUWIACh TOJIBKO ceiyac. OYeBUIHO, YTO MyTareHHbIE
CBOMCTBa MuIlK (HarpuMmep, adJaTOKCUHBI) U OBITOBON cpeibl (HarpuMep, JbIM)
ObTM M Ha paHHUX CTaJAMSIX PA3BUTHUA COBPEMEHHOro denoBeka. OJgHAKo B
HACTOsAIIEe BpeMsl B Halll ObIT BBOAMTCA MHOI'O HOBBIX CHHTETUYECKUX BEIIECTB,
UMEHHO 3TH  XMMHUYECKHE COCAMHEHHS  JOJDKHBI  OBITb  OE30IAaCHBI.
[IpoBeneHHBIE TPOBEPKM BEIIECTB HA MYTareHHOCTb JUIsl IPOTHO3MPOBAHUS
3¢ PeKkToB B OYIYIIUX IMOKOJICHHSX HMEIOT JIOMOJHUTEIbHOS 3HAUYCHHE W IS
OXpaHbl 370POBbSl HBIHE JKMBYUIMX JIIOAEH B IUIaHE MPEayNpeKICHUs
OHKOJIOTUYECKHUX 3a00JIEBaHUH.

3a mocienHue rojapl B cpeie OOMTaHUS 4YeJIOBEKa OOHApYXKMBAaeTCsl BCE
BO3pACTAIOIEE YHCIO BEIIECTB C MYTareHHOW AakKTUBHOCTBIO. DPQeKThl HX
JEUCTBUS TPUBIEKAIOT BHUMAHHWE HE TOJBKO B CBsI3U C 3a00TOM 00 OXpaHe
HACJIEICTBEHHOCTH paAu OyAylluMX TMOKOJEHUH, HO OHM TaKKe KacarTci Hu
HACTOSIIIEr0  IOKOJICHWS,  YYWUTHIBas  CTPOrOE€  COOTBETCTBHE  MEXKAY
KaHIIEPOTEHHBIM U MYTareHHbBIM JIEWCTBUEM OOJBIIMHCTBA XHMHUUECKHUX BEIIECTB.
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Ipuaoxenue 5.
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Ipuiaoxenue 6
KapTa KI/IpOBa 1980r

Tabmuna 1. CpaBHUTENbHAS XapaKTEPUCTUKA OMOTEOIICHO30B U arpolieHO30B.

CpaBuuBaemast OHOreoeHo3 arpoIeHo3
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KaTeropus

Hanpasnenue
NEeUCTBUsL 0TOOpa

Kpyrosoport
OCHOBHBIX
MUTATEIbHBIX
AJIIEMEHTOB

Bunosoe
pazHooOpazue u
YCTOMYHUBOCTH

CriocoOHOCTB K
CaMOPETYJISIIHH,
CaMOTIOIICPIKAHHIO
1 CMEHSIEMOCTH

[IpoayKTUBHOCTB
(KOMYECTBO

JIeiCTByEeT €CTECTBEHHBIN
0TOOp, BEIOPAKOBBIBAIOIITU I
HEXH3HECTIOCOOHBIE 0cO0n
Y COXPAHSIOIINN
MIPUCTIOCOOJICHHS K
YCIIOBUSIM CPE/IBI, T. €.
oTo0p, hopmMupyet
YCTOMYHUBYIO YKOCUCTEMY

Bce sneMenTsl,
noTpeOJIEHHBIC PACTCHUSIMU,
KUBOTHBIMU U JIp.
OpTraHU3MaMH,
BO3BpAIAIOTCS B MIOYBY, T.
€. KpyroBOpoT
OCYILECTBIISIETCA
MOJHOCTBIO.

Otnuyarorcs, Kak IpaBuio,
OOJIBIINM BUIOBBIM
pazHoobOpazuem
OpraHU3MOB, HaXOSAIIUXCS
B CJII0’KHBIX B3aMMOCBSI3SIX
APYT € IPYIoM,
o0ecIIeYnBaroIINX
YCTOMYUBOCTD

Camoperynupyromumecs,
MIOCTOSIHHO
BO300HOBIISIOIINECH,
CIIOCOOHBIE K
HaIpaBJICHHON
CMEHSIEMOCTHU OJTHOTO
COO0O011IeCTBA IPYTUM
(cykueccust).

buomacca skocuctem cymm
[PEBbILIAET

JlercTBrE €CTECTBEHHOTO
ot0Oopa ocnabieHo
YeJIOBEKOM;
IPEUMYIIECTBEHHO
OCYIIECTBIISIETCS
UCKYCCTBEHHBIN 0TOOp B
HanpaBJICHUU COXPAaHEHUS
OpPTaHU3MOB C
MaKCUMaJIbHOU
IPOJYKTUBHOCTBIO

YacTh nuTaTENbHBIX
AIIEMEHTOB BHIHOCUTCS U3
KpyroBOpOTa ¢ Maccoi
BBIPAILIEHHBIX U COOPaHHBIX
B KaU€CTBE ypOKas
OpPraHU3MOB, T. €.
KpyTrOBOPOT HE
OCYLIECTBIISETCS

KonanyecTBo BUAOB 4acTo
OTPAHUYEHO OJHUM, IBYMS;
B3aHMOCBSI3H OPTraHU3MOB
HE MOT'YT 00€CIEeUUTh
YCTOUYUBOCTb.

Perymupyrorcs u
KOHTPOJMPYIOTCS
4eJIOBEKOM uepe3
W3MEHEHHUE TIPUPOTHBIX
dakTopoB (opoleHue),
O00pBrOy C COpHSIKaMU 1
BPEIUTEISIMU, CMEHY
COpPTOB, TIOBBINIICHUE
IPOTYKTUBHOCTH.

3aaumast 10%rutomanu
CYIIIH, TTPOU3BOIST
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OHMOMACCHI,
cO3/1aBaeMOMU Ha
€JIMHUILY TIJIOIIAJIN )

MPOAYKTHBHOCTH DKOCHCTEM
MupoBoro okeana B 3 pasa;
OCHOBHAs IPOAYKIIHS
Ouomacchl moTpedIIeTCs
KOHCYMEHTaMHU.

€XKEroJHo 2,5 Mipa. T
CEIbCKOXO3SIMCTBEHHOM
MPOAYKITUHU; OTINYAIOTCS
3HAYUTEIBHO OOJIbIIIECH
MPOYKTUBHOCTBIO, YEM
OHOTreOoEHO3bI

Pucynok 1. Dxocucrema styra

*Jlyr - npupogHoe coobLecTBo

“

~

Pucynok 2. Dxocucrema noss




Ipunoxenue 7
3akpbITas 3KOoCHCTEeMA B aKBapUyMe

Jyis Toro 4yToObl B aKBapHyMe€ YCTAaHOBHMJIOCH OMOJIOTHUYECKOE PaBHOBECHE,
BCE €ro KHMBbIE€ M HEXHMBBIC KOMIIOHEHTHI JTOJDKHBI B3aUMOJEWCTBOBATH JIPYT C
npyrom. [lpuuém Takum 06pas3om, 4ToObI Bojia OblIa HE TOJBKO KPUCTAILHO YUCTA,
HO U COXpaHsyla CTaOWJIbHBIA MIEIOYHOM W MUHEPAJbHBIM OanaHc; pacTeHus
PEryJIIpHO BBITYCKaJIl HOBBIE JIUCThSI U HOPMaJIbHO Pa3BUBAINCH; PHIObI U ApyTHe
obuTtaTenn OBUTM 3M0POBBI, DHEPTHMUYHBI, PAa3MHOXKAIUCh W HMMEITU OTIMYHBINA
anmetut. [loHMMaHWEe TEX MPOIECCOB, KOTOpPHIE MPOUCXOAST B aKBapHUyMe,
MO3BOJIIET BOBpPEMSI Pa3o0paThCcsi M MOMOYb TEKYIEH CUTyalldd B JIOMAlllHEM
MUHHU-BOJ0EMe. OTMBITHBIE BIAAENBIBI aKBAPHYMOB 3HAIOT, KaK CJeNaTh Tak,
9TOOBI BOAOPOCTH XOPOIIO POCIU W PHIOBI C JIETKOCThIO MeTanu HKpy. OmHako
BEYHOTO JBUTATENsl HE CYIIECTBYET, TaK € Kak M aOCOIIOTHO CTaOMIbHOU
3aKPBITOU 3KOCHUCTEMBI.

AKBapuyM, IO CYTH, TOXE SBIISIETCS YMEHBIIEHHON MOJENbI0 THAPO-
KOCHCTEMbI. MeXIy akBapuyMOM U MPHUPOAHBIM BOJOEMOM, pa3yMeercs,
CYLIECTBYET MHOKECTBO Pa3jIM4YUi, OJIHAKO OCHOBHBIE 3aKOHBI IPOTEKAaHUSI BCEX
npoueccoB JUisi HUX obmme. OCHOBHBIM TOCTYJIATOM Kak pa3 U sABIseTcs (aKT:
HUKaKasi SKOCUCTEMa HE BEYHa, - U Kak JII0OON Jpyroil opraHusM, OHa UMEET TpU
YCIIOBHBIE CTaJIMM Pa3BUTHUS: MOJIOJOCTh (MM CTAHOBJIIEHUE), 3pEJOoCTh (WU
CTaOUJIBbHOE pAa3BUTHE), U CTAPOCTh (WIM Jerpajanusi), Mocie MPOXOKICHUS
KOTOPBIX TIEpBOHAYAIIbHAS DKOCHCTEMA TIEPEXOTUT B IPYTYIO.

JIns neMOHCTpalMHd NPOLECCOB BOJHOM OKOCHCTEMBI PACCMOTPUM €€
OMONIOTHYECKyI0 paboTy Ha MpHUMepe BBIMBIILIEHHOTO o3epa. WTtak, B Bogoéme
3apOXKIaeTcs KU3Hb. DTO HEM30EKHO MPHUBOIUT K HAKOIUICHUIO OCAJIKOB Ha €ro
JTHE, BOSHUKAIOIINX BCJIEACTBUE JBYX MPUUMH: OTMUPAHUS PACTEHUN U )KUBOTHBIX,
4yell )KM3HEHHBIM LIMKJI OKOHYEH, a TaK K€ MOSBIICHUS NMPUHECEHHBIX OCAIOYHBIX
NOpOJI U3 PYyUYbEB M JOXKAEBBIX OCAJKOB, CMBIBAIOIIUX C Oepera rpyHT. YpOBEHb
JHAa TIOJHUMAETCSl 3a CUET YBEIMUYEHUS KOHLEHTpalUWu B HEM OMOJOTMYECKUX
BeniecTB. KonmuuecTBo AOMUHUpPYIOLMX (POPM KM3HM MOCTENEHHO BO3pAaCTaeT,
BBITECHSISI CaMbIX YYBCTBHUTEJBHBIX K YHCTOTE BOJABI oburtareneil. TeM BpemMeHeM
BOJHBIC pacTEHUs, OOHUTalOIMEe B MPUOEPEKHONM 30HE, pa3pacTaroTcs IO
HAIpPAaBJICHUIO K LIEHTPY IPOAOJDKAIOIIEr0 MEJETh BOJOEMA, MOKpHIBAs BCIO €rO
TNagb — CPpeAu HUX HUMQEH, POTOJUCTHHUKH, MOTAMOTE€TOHBI M ApYyras 3€JCHb.
Jlanpiie HAcTymaeT odepeab Ha3eMHBIX PACTEHMIA: TPOCTHHMK, POTO3bI, KaMbIIIH
«HACTYMAaT» Ha MPHOEPEKHYIO 30HY, U BOJAOEM IOCTENEHHO 3a00JaunBaeTCA.
Tak Ha rma3ax y Hamero BOOOpaXEHHsS SKOCHUCTEMa oO3epa MEepPeXOAUT B
skocucteMy Oosnota. U 3Tto ckopee meramopdo3, a He THOEIbh BOJHOTOCBEPX-
OpraHusma.

Pazymeercs, B peanbHON XU3HU PA3IMYHBIE MPOLIECCHl HA ONPEIEIECHHBIX
CTaJuAX Pa3BUTHSI MOTYT NPUOCTAHABIMBATBLCS, U Aajiee MPOTEKaTb B OOpAaTHOM
HAIpaBJICHUU, HO B LEJIOM INpUpOJAa MPHUAEPKHUBAECTCS IOXOKEH Ha
paccMOTpeHHYI0 Hamu cxemy. [loaToMy M pa3BUTHE JOMAIIHEN SKOCHUCTEMBI B
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aKBapuyMe MNpPOUCXOIUT aHanorudHo. Kak m B 500yl APyryro 3KOCHCTEMY, B
aKBapUyM HENPEPHIBHO IMOCTYMAET SHEPTHs: OT JIAMI OCBEUICHUS, XUMHYECKas
(BO3HUKHOBEHHE MOJEKYJSIPHBIX ~ CBSI3CH), MeEXaHMYEeCKas MW Tak Jaliee.
[Iporekaromue 3a CTEKISHHBIMH CTEHAMH TIPOIECCHI PACXOAYIOT DHEPTHIO,
TpaHchopMupys €€ win akkyMynupys. UToosl Onocuctema Oblia cOamaHCHpOBaHa
¥ MOTJIa HOPMAaJIbHO CYIIECTBOBATh, KOJUYECTBO MOCTYMAIOIIEH YHEPTUU JAOIKHO
COOTBETCTBOBaTh moTpedssiemoir. Ho momo6HOe TOXIeCTBO BO3MOXKHO JIUIIL B
UjcabHOW CHCTEME, a B PEajJbHOCTH YCTAHOBUTH OalaHC MEXAY NMPUTOKOM H
3aTpaTaMy YHEPTUU — IOCTHKEHHUE MPAKTHUECKH 13 obsactu danTactuku. Ho 310
HE 3HAYUT, YTO BMEMIATEIILCTBO B MPOTEKAIOIIUE B aKBAPUYME MPOIECCHI BOOOIIE
HE HMMEET CMbICTa. AKBapUyM OOBIYHO CYHMTAIOT H30JMPOBAHHON CHCTEMOM,
OJIHAKO TakKas «3aKPBITOCTh» BEChbMa YCIOBHA, BEIb COJEpKATENb aKBapHyMa
MIOCTOSTHHO PETYJIMPYET TEMITepaTypy, ra3000MeH, XUHMHUYECKUH COCTaB BOJBI, U Ha
CBOE YCMOTpPEHHE TOCEISCT B HETO HOBBIX OOUTATEIICH.

Tenepr paccMOTpUM MpPOTEKAHHE TeX K€ TPEX TMEPUOAOB PA3BUTHS
HKOCUCTEMBI HETOCPEJCTBEHHO B akBapuyMe. CTaHOBJIEHHWE CHUCTEMBI SIBIISIETCSA
JUTUTEIIbHBIM TIEPUOJIOM B IPUPOJHOM BOJOEME, HO B JJOMAIIIHEM aKBapHyMe€ HTOT
mpoliecc JUIMTCS OT OJHOM J0 BOCBMHU HeJenb. BaxkeH 3TOT mepuoj B KauecTBe
CTAaHOBJICHHS (yHIaMEHTa IS JaJTbHEUIIEro CYyIIECTBOBAHUS DKOCHCTEMBI.
[TosToMy cHauana B akBapuyMm IMOMENIAIOT TPYHT U 3aJMBAIOT BOJMY, MOCJE YEro
MPOUCXOJUT AaKTUBHOE Pa3MHOKCHHE MHUKPOOPTaHMU3MOB, HE HMEIOIINX
KOHKYPEHTOB OOTaToi MUTAaTEeIIbHBIMU BEIIECTBAMHU cpene. B pesynbTaTe cimycTs
JBa-TpU AHS BOJA MPUOOpPETAaeT MOJOYHBIM OTTEHOK, a €lE CIYCTS HEKOTOPOe
BpEMs CHOBa CTAaHOBHUTCS MPO3padHOil. UTOOBI YCKOPUTH 3TH MPOIECCHI, MOKHO
B35Th HEMHOTO BOJIbI M TPYHTA M3 aKBapHyMa C YK€ TIPOIIBETAIONICH 3KOCHCTEMOM,
1 T00aBUTH K «3aTOTOBKE» OYyIyIIEH.

CrycTst nATb-ceMb JTHEH MOCIIe Havyaa MepBoro Tana, MO>KHO MPUCTYIATh K
nocaake pacteHuil. [locnenHue, B cBOIO ouepenb, TpeOyroT s (poTrocuHTE3a
UCTOYHUK YTJIEKUCIOTO Tra3a, MMOATOMY Ha CIEAYIIHN JAeHb HE0O0XO0AUMO
3amycKkaTh B aKBapuyM pbIO M yJIUTOK. Bojopociu, BHayane UCHBITaB IIOK OT
nepecajky, BCKOpPEe HayuMHAIT pactu. [lo mpoirecTBUM HEAENH YK€ MOXKHO
BHOCUTh B BOJly CIHEUHUAIBHYIO TOJIKOPMKY C COJEp)KaHueM OHOreHHBIX
MHUKpPOAJIEMEHTOB.

Jlyume Bcero Ha TEpBBIX MOpax JAep)KaTh B aKBapUyMe MAaKCHMAaJbHO
BO3MOYKHOE KOJIMYECTBO PHIO JJII TOTO, YTOOBI B TPYHTE HAKOMUIIOCH JOCTATOYHOE
KOJIMYECTBO OpraHWYecKuX BemiecTB. [lo3ke WX MOMyNSIIui0 MOXHO Oyner
COKpaTHTh, TEM CaMbIM MOJACpKUBas dHepreTudeckuii Oamanc. [lpu m30ObITKE
OpPraHUYECKUX BEIIECTB B aKBapUyMe OyAeT BBIICTATHCS BCE OOJIBIIEE KOJIMISCTBO
sHEepruu (B pe3ynbTaTe Pa3OKEHUS HAKOMMBIIMXCS OPTAaHWMYECKUX dacTuir). Jlims
TOTO, YTOOBbl YMEHBIIUTh MX KOJIMYECTBO, COJEPKATEIU AKBAPUYMOB OOBIYHO
YAAIAIOT U3 aKBapryMa THUIOIIUE JIUCThs, MyCOp U Yallle MEHSIOT BOAY.

I[Ipuy moxbope oOwuTaTeneil jgoMamiHero BOAOEMA, AKBAPUYMHUCTY
HEOOXOJIMMO HAyUYMUThCS CJICAUTH 3a TeM, 4TOObl (U3MYECKHE OCOOCHHOCTH U
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KU3HEHHbIE TMOTPEOHOCTH OJHUX MHUTOMIIEB HE HaHOCWIM yuepd apyrum. K
pUMepy, HEllb3sd COBMENIaTh B OJAHOM aKBapuyMe€ OJIHOBPEMEHHO M BOJIHbBIC
pacTeHus, U PbIO, KOTOphlE WX MmoenaroT. To ke KacaeTcsi Phl0 M XWIIHUKOB,
KOTOpble Ha HUX OXoTaTcs. Kpome Toro, Hemb3s COBMeEMmaTh PhI0 C pa3HBIMU
TpeOOBaHUSIMU K Cpelleé OOMTaHHUA: OCBELICHUIO, TEMIEPAaType, COCTaBy BOJIBI.
Takum 00pa3om, BaXKHBIM YCIOBHEM MPOJOJDKUTEIHLHOTO 30POBbS 3KOCHCTEMBI
ABJIICTCS YPaBHOBEIICHHBIM M pa3yMHBIA MOA00p oOuTareneil akBapuyma Mo UX
(GyHKIHOHATBHOMY HAa3HAYEHUIO.

Bot, kazanock 0w, Mbl BcE€ ywin... VI cHoBa He BcE€! He meHbliee 3HaueHUE
UMEET «IPOIUCKA» >KUTEJIeW aKBapuyma: KaXIOMYy M3 HUX HEOOXOJUMO HaWTH
NOAXOSIINNA YTOJIOK B BOJOEME, IIe OH HUKOMY HE Mellal U HUKTO HE Melaj Obl
eMy caMOMYy. ITO KacaeTcsl TAKUX oOuTaTeNe, Kak:

IJIABAIOIIME PACTEHUS: OHM pa3pacTaloTCsl U 3aKPBIBAIOT CBET BCEMY
pacTyeMy HUxKe;

pacTeHusi ¢ IIMPOKUMHU KPYINHBIMU JINCThSIMH W MOIIHOW KOPHEBOM
CHUCTEMOW: OHU MOTYT

BBI3BATh JCTPAIallii0 OKPYXKAIOUINX UX 00Jiee MEJIKMX PACTEHUM;

JIOHHBIC BUJBI PHIO: TIPY MEPEHACKHIINICHUHA aKBapruyMa UM He OyaeT XBaTaTh
YKPBITHI Ha JHE, YTO MOXKET MPUBECTH K BOSHUKHOBEHHUIO KOHKYPEHITUU U THOEIN
CJ1a0bbIX 0COOCH.

[TosToMy, KpoMe BCEro mpoYero, MpH KEIAHUU JIIUTEIBHOTO 3KOJIOTHYECKOTO
paBHOBECHs B aKBAPUYME HENb3s JOMYCKAaTh HANPSKEHHBIX OTHOILICHUN MEXKIY
ero oOUTaTeIsIMU.

BKOCUCTEME BHYTRM SKESQMYME

MoTpeduTENK
Oz

MPOW3E0AMTENI

FKCKPEMEHTHI PRIf

[MMTaTENEHEIE BELECTES
MNepepaboTKkK
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