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INPAKTHYECKAS PABOTA Ne 1

Tema: CpaBHeHuE CTpPOEHHUS KIETOK PACTEHUH W  KUBOTHBIX [0 TOTOBBIM
MUKpOIIpernaparam.
Lesb padoThbI: 03HAKOMHUTHCS C OCOOCHHOCTSIMU CTPOCHUS KIIETOK PACTCHUN U )KUBOTHBIX
OpPraHU3MOB, [TI0Ka3aTh IPUHIUIINAIBHOE CIUHCTBO UX CTPOCHHUS.

O0opynoBanme: MUKpOIIpEIapaTbl- KOXKHUIIA JTyKa U SMUTETUATbHBIC KISTKH YeJIOBEKA.
Xon padoTbl

1. PaccMoTpeTh cTpoeHUE pacTUTENBHON KIETKU pUcC. 1-2, pacCMOTPETh CTPOCHUE HA PUMEPE
KOKHUIIBI JIYKa PUC 5. U )KUBOTHOU KJIETKH pUC.3-4, SUTEIHAIBHBIX KJIETOK YeJIOBEKa puc. 6..

2. Paccmotpets puc.4, 94To 00IIEro u 4eM OTINYAIOTCS PACTUTEIILHBIC U )KUBOTHBIE KJIETKU?
Pe3ynbrarhl cpaBHEHHUS 3aHECUTE B TAOJIHILY
3. Cnenaiite BbIBOJ O ITPOAEIAHHON padoTe.

Taoanna «CxoAcTBa ¥ OTJIMYHUSA PACTHTEIbHOI M ;KUBOTHOM KJIETKH».

Tabmuna 1. Cxoocmea u omauuus pacmumenvHou U HCUBOMHOU KI1emKU

PacrurenbHast KileTKa JKuBoTHAas KjIeTKa

Knetku

[{uTomnazma

S po

[110oTHAs KIeTOYHAs CTCHKA

[ [nmacTuabl

Bakyonu

KonTpoabHbie Bonpocsl.

1. O ueM CBHUIETENBCTBYET CXOACTBO KJIETOK PACTECHUM, U )KUBOTHBIX?

2. O yeM CBHJETENbCTBYIOT Pa3IMuusl MEXAY KJIETKaMHU IMpEACTaBUTEIEeH pa3IMYHBbIX LApCTB
npupoasl? [IpuBenure npumepsl.

3. BpimuiuTe OCHOBHBIE MOJOXKEHHS KIETOUYHOH Teopuu. OTMEThTE, Kakoe U3 MOJOKEHUMN
MOXHO 000CHOBATh MPOBEACHHON PabOTOM.

4. laiiTe onpenesneHne TepMUHAM — IUIa3MOJIN3, IETIa3MOJIu3, OCMOC, TYProp.

BeiBOa:




MsakoTtu
apbyza

BOnockos
nMcTees

8. Mopmbl pacTUTENbHbIX KNETOK

Puc.1 ®opMbl paCTUTEIBHBIX KIETOK

Puc. 2 PacturenpHas KiieTKa oJ MUKPOCKOTIOM



Puc.3 Ame6a moa MEKPOCKOTIOM

a)

Puc. 4 Mukponpenaparhl TKaHEH JKMBOTHBIX a) KPOBb; 0) MBIIIIEYHAS] TKAHb
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Amnmapar Nonsuxn
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Nuaocome

Neaxonnacy Baxyonu
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PACTUTENLHAR KITETKA

Puc. 5. CrpoeHne KUBOTHOM U PACTUTENBHON KIIETKH.
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Puc. 6 Yenrys KOXHIIBI JTyKa MO MUKPOCKOIIOM.



Puc. 7 DnurennanbHbIe TKAHU YEIOBEKA 1oa MUKPOCKOIIOM

IIpakTnueckas padora Ne 2

Tema: CocTaBieHUE MPOCTEHIIMX CXEM MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEITUBAHMUS.
Pemenne renermyeckux 3amad. AHamW3 (HEHOTHITMYECKOW W3MEHYHMBOCTH. BhisBieHUE
MYTareHOB B OKPY’KaIOIIEH Cpelle MU KOCBEHHAas OLIEHKa BO3MOXXHOTO HMX BIIMSHHUS Ha
OpTaHu3M.

Hesn:
-HAYYUTHCS COCTABJIATH MPOCTEUIINE CXeMbl MOHOTHOPHIHOTO CKPEUIMBAHUS HA OCHOBE
MPEIIOKEHHBIX TAHHBIX.
- 3aKpenuTh YMEHHME pEelIaTh TeHETHYECKHE 3a7aud Ha pasHble THIBI JOMUHHPOBAHUSA,
yOeaUThCs B MPAKTUYECKON 3HAUMMOCTH 3aKOHOB HACTIEICTBEHHOCTH.

Oo6opynoBanmue:

- UH(pOpPMaLIMOHHBIE UCTOUHUKH
- CXEMBbI U PUCYHKHU

Xox padorsr:
1. CocraBieHue MNPOCTEUIINX CXEM MOHOTMOPUIHOTO M JAUTMOPUIHOIO CKpEIlHMBaHUS,

pEellIeHNEe TEHETUUECKUX 3a/1a4:
1.1. BcnoMHHMTE U 3amMIIMTE B TETPaaMd, YTO Ha3bIBA€TCS MOHOTHOPUIHBIM U
JUTUOPUIHBIM CKPEIIUBAaHUEM.
1.2. 3anumunTe nepBblil U TpeTuii 3akoHbl MeHaers.
1.3. BHumarenpbHO mnpouuTaiiTe 3agaHue BapuaHTa. OmnpenenuTe KakoW auienb
JIOMUHAHTHBINA, a KakOM — pelieCCUBHBINA, MCXOAS U3 (eHOTHNa (BHEIIHUX MPU3HAKOB)
notomkoB niepBoro (F1) u Broporo (F2) nokonenus.
1.4. 3anmumuTe ¢ MOMOIIBIO YCIOBHBIX 3HAKOB CXEMY MOHOTHOPHIHOTO M JUTHOPUIHOTO
CKpEILMBaHHM.
1.5. Ykaxxnte 3aKOHOMEPHOCTh PACUIEIUIEHUS TPU3HAKOB B IIEPBOM U BTOPOM IOKOJICHUH
ruOpHI0B 10 (PEHOTHUITY U TIO TEHOTHUITY, IOANMCAB MO/ POAUTENISIMHU, IIOTOMKAMU TaMeTHl,
TeHOTHUN U (PEHOTHII.



1.6. Cpenaiite BBIBOJ O 3aKOHOMEPHOCTH HACJIEJOBaHUS MPU3HAKOB POIUTENECH
MMOTOMKaMH TIEPBOTO U BTOpOTo mokosieHnit (cormacHo I u 111 3akonam Menpens).
3ananmue 1. 3axaun Ha MOHOTHOPHUIHOE CKpelllUBaHue (00pa3en)

3amaga Ne 1. Y KpymHOro poraroro CKoTa ret, 00OyCIOBIMBAIOIINI YEPHYIO OKPACKY IIEPCTH,
JOMUHMPYET HaJl FeHOM, OIIPeeJIIOIM KPAacHYI0 OKpacKy. Kakoe moToMcTBO MOXKHO
OXHJIaTh OT CKPELIMBAHUS TOMO3UTOTHOTO YEPHOTO OBIKA M KPACHON KOPOBBI?

Pasbepem pemienue 31oii 3a1aun. Buadane BBenem 00603HaueHus. B reneruke A1 reHOB
NPUHATHI OyKBEHHBIE CUMBOJIBL: JIOMUHAHTHBIE TE€HBI 0003HAYAI0T POIHCHBIMUA OyKBaMH,
peliecCUBHbIE — CTPOUHBIMH. [ €H YepHOI OKpacKu JOMUHUPYET, IO3TOMY €ro 0003HauuM A.
I'en kpacHOI OKpacku 1IepcTH perieccuBed — a. (CrenoBareabHO, TEHOTUIT YEPHOTO
TOMO3HUTOTHOTO ObIKa OyneT AA. KakoB ke TeHOTHUIT y KpacHOM KopoBbl? OHa obnagaet
PELeCCUBHBIM IPU3HAKOM, KOTOPBIA MOXKET MPOSBUTHCS (PEHOTUITUYECKU TOIBKO B
TOMO3UTOTHOM CcOCTOsSIHUU (opranusme). Takum oOpa3om, ee reHoTuI aa. Ecnu Obl B reHOTHIIE
KOPOBBI OB XOTS OBl OZIMH JTOMUHAHTHBIN r'eH A, TO OKpacKa IIepCTH y Hee He Oblia Obl
KpacHOM.

TenepL, KOria rcHOTUIIbI POAUTCIILCKUX ocobei OIIpCACIICHDI, H606XOI[I/IMO COCTAaBUTb CXEMY
TCOPCTUUCCKOI'O CKPCIIMBAHMA.

YepHblit ObIK 00pa3yeT OJUH TUII TaMET IO UCCIICAYEMOMY I'eHY — BCE MOJIOBBIC KJIETKHU OyIyT
coliepKarh TOJBKO reH A. Jliis ymoOcTBa mojicuera BEIMCHIBAEM TOJIBKO THITH TAMET, a HE BCE
MOJIOBBIC KJICTKH JJAHHOT'O JKHBOTHOT'O. Y TOMO3MIOTHOM KOPOBBI TAK)KE OJMH THIT F'aMeT — a.
[Tpu cTUSTHUYM TaKUX TaMeT MEXIy co00i 0Opa3yeTcs OJUH, CIUHCTBCHHO BO3MOYKHBIM TCHOTHIT
— Aa, T.. BCe MOTOMCTBO OyJIeT €IMHOOOpa3HO U Oy/IeT HECTU NPU3HAK POIUTEIIS, HMEIOIIETO
JIOMUHAHTHBIA (DEHOTHIT — YepHOTO OBbIKa. TakuM 00pa3oM, MOXKHO 3aIUcarh CICIyFOIINN
OTBET: IIPH CKPEIMBAaHINK TOMO3UTOTHOI'O YEPHOIO ObIKA M KPACHOM KOPOBBI B IOTOMCTBE
CJIEyeT OXKHUIATh TOIBKO YEPHBIX TeTEPO3UTOTHBIX TETIAT.

Caenyoume 3a1a4u cjieayeT pellliTh CAaMOCTOSITeIbHO, IIOAPOOHO ONKMCAB X0/ PelleHus U
copmyIupoBaB NOJIHBIN OTBET (BAPMAHTHI ONpeessieT NpenoaaBarelib).

1 BapuaHT BBITIONHSET 3a1a49u-3.1,4,6
2 BapuaHT BBINIOIHSET 3a71a4u-2,3.2,5

3amaua Ne 2. Kakoe moTOMCTBO MO>KHO OXKHAATh OT CKPEIIUBaHUs KOPOBBI U ObIKA,
TETEPO3UTOTHBIX IO OKpacke mepcTu?

3anaua Ne 3. ¥V MOpCKHMX CBUHOK BUXpacTasl IIEPCTh ONPEesieTcss JOMUHAHTHBIM T€HOM, a
IJ1aJIKasi — PeLleCCUBHBIM.

3.1. CkpemrBanue IByX BUXPACThIX CBUHOK MEXy co00i nano 39 ocolelt ¢ BUXpacToi
mepcThio U 11 maaKomepCTHBIX JKUBOTHBIX. CKOIBKO cpein 0co0ei, UMEIOIUX JOMUHAHTHBIN
(beHOoTHII, TOJKHO 0Ka3aThCsl TOMO3UTOTHBIX 110 3TOMY IIPU3HAKY?

3.2. Mopckasi CBHHKA C BUXPACTOM MIEPCTHIO MPU CKPEITUBAHUU ¢ 0COOBI0, 00Ia1ato1Ie
[JIAJKOM IIEPCThIO, JAaia B IOTOMCTBE 28 BUXPACTBIX U 26 IIAJIKOIIEPCTHBIX TOTOMKOB.
OnpenenHTe T'€HOTHUIIBI pozmTeneﬁ U IIOTOMKOB.

3anada Ne 4. Ha 3Bepodepme nomyuen npurmiof B 225 Hopok. U3 Hux 167 )KMBOTHBIX UMEIOT
KOPUYHEBBIN MeX U 58 HOPOK roiayooBaTo-cepoit okpacku. OmnpenenuTe reHOTUITbl HCXOAHBIX
¢dopm, eciii U3BECTHO, YTO T€H KOPUYHEBOI OKPACKH JOMUHHUPYET HaJ T€HOM, OIPEIeIISIOIIIM
roay00BaTO-CEPHIN 1BET MIEPCTH.

3amaga Ne 5. V yesnoBeka reH Kapux I71a3 JOMUHHPYET HaJl TEHOM, O0YCIIOBIMBAIONINM TOTYObIE
ra3a. [omybornasbiit My»X4nHa, OUH U3 POAUTENICH KOTOPOTrO MMEIl KapHe I71a3a, >KEHUJICS Ha



Kapera3oi jKeHIIWHE, Y KOTOPOW OTeI] MMeJ KapHe Ia3a, a MaTh — ronyosie. Kakoe
IOTOMCTBO MOXKHO OXKUJATh OT 3TOro Opaxa?

3amagya Ne 6. AnbOMHM3M HaCJIeIyeTCs y YeJIOBEeKa Kak pelleCCUBHBIN MpU3HaK. B cembe, re
OJIUH M3 CYIIPYTOB aIbOMHOC, a IPYroi UMEET MUTMEHTHPOBAHHBIC BOJIOCHI, €CTh JIBOE JICTEH.
OnuH peOeHOK aTbO0MHOC, IPYroi — C OKpallleHHBIMU BojiocaMu. KakoBa BEpOsSTHOCTh
POXKIICHHSI CIIEIYIONIETO peOeHKa-aIb0nHOCca?

3ananue 2. 3a1a4u HA IUTHOPHUIHOE CKpelMBAHUE
| BapuaHT BBINOJHAET 3a0a4u-3,4
2 BapHaHT BBINOJHSIET 3a1a4n-2,4

3amada Ne 1. BeimummTe raMeTsl OpraHu3MOoB co cienyronmmu reHotunamu: AABB; aabb;
AADbDb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABbCC; AaBbCC; AaBbCc.

Pazbepem onun u3 nmpumepos. [Ipu pemeHnn mogo0HBIX 3a/1a4 HEOOXOAMMO
PYKOBOJICTBOBAThCsI 3aKOHOM YHCTOTBI TAMET: raMeTa TeHETHUECKU YMCTa, TaK KaK B HEe
HOMAIAeT TOJILKO OJIMH I'eH M3 K101 aJuIebHOU mapbl. Bo3bMeM, Kk mpumepy, 0codb ¢
rernoturioM AaBbCc. 13 nepBoii mapel TeHOB — Mapbl A — B KXKAYIO MOJIOBYIO KIETKY
NOTIaaeT B Impolecce Mero3a 1udo red A, mubo reH a. B Ty e ramery u3 napbl reHoB B,
PAcCIONIOKECHHBIX B IPYToil XpoMocoMe, TIocTymnaeT red B wim b. TpeTbs nmapa Takke B KaKIYI0
HOJIOBYIO KJICTKY [TOCTaBJISICT JOMHUHAHTHBIN TeH C WK €ro pelieCCUBHBIN ajuieinb — c. Takum
00pa3om, raMeTa MOXKET COJIEpKaTh WK BCe TOMUHAHTHBIC TeHbl — ABC, min xe
penieccuBHBIe — abc, a Takke ux coderanus: ABc, AbC, Abe, aBC, aBc, a bC.

YroObl HE OMIMOUTHCS B KOJIMYECTBE COPTOB raMeT, 00pa3yeMbIX OPTaHU3MOM C UCCIIETYEMbIM
TEHOTUIIOM, MO>KHO BOCIOJIb30BaTbes opmynoi N = 2n, rie N — 4uciI0 THIIOB raMeT, a n —
KOJIMYECTBO TETEPO3UTOTHBIX Map FeHOB. B MpaBUIBLHOCTH 3TOW (YOPMYIIBI JIETKO YOSAUTHCS HA
IpUMepax: reTepo3urora Aa UMeeT OJIHy I'eTepO3UTroTHYIO Napy; ciaenosarensHo, N =21 = 2.
Ona obOpasyeT nBa copta ramet: A u a. Jlurereposurora AaBb conepxut nBe reTepo3uroTHoie
napel: N =22 =4, popmupyrorcs yetslpe Tuna ramer: AB, Ab, aB, ab. Tpurereposurora
AaBbCc B cOOTBETCTBHM € 3TUM JI0JIKHA 00pa30BbIBaTh § COPTOB MOJIOBBIX KJIETOK N =23 =
8), OHM yXe€ BBINHUCAHBI BBIIIE.

3anaua Ne 2. V KpylmHOTo poraroro CKOTa reH KOMOJIOCTH JJOMUHUPYET Hajl TEHOM pPOraTrocTH, a
I'eH YEepPHOTo 11BeTa IEepCTH — HaJ FeHOM KpacHOM okpacku. O0e mapsl TeHOB HaXoAsTCs B
Pa3HBIX Mapax XpOMOCOM.

1. KakuMu OKaXyTCsl TEJIATa, €CITU CKPECTHTh T€TEPO3UTOTHBIX 110 00EUM Tapam MPH3HAKOB
ObIKa U KOpOBY?

2. Kakoe moToMCTBO CleNyeT OXKHUAATh OT CKPEIIMBAHUS YEPHOTO KOMOJIOTO OBIKa,
TeTepO3UTOTHOTO 10 OOEUM IMapaM MPU3HAKOB, C KPACHOM poraroil KOpoBoii?

3anaga Ne3. V cobak uepHbIil IBET MIEPCTH TOMUHUPYET HaJl KOGEHHbIM, a KOPOTKas MIePCTh
— HaJ anuHHOU. O0e mapbl FTeHOB HAXOASTCS B Pa3HBIX XPOMOCOMAX.

1. Kakoil IpoLeHT YepHBIX KOPOTKOIIEPCTHBIX IEHKOB MOYXHO OKUIATh OT CKPEIUBAHUSA JBYX
0co0eil, reTepOo3UTrOTHHIX M0 0O0UM MpHU3HAKaM?

2. OXOTHHK KYIHJI YEPHYIO CO0aKy C KOPOTKOM MIEPCThIO U XOUET OBITh YBEPEH, UTO OHA HE
HECeT I'eHOB JUIMHHOM 11epcTu KogeitHoro nsera. Kakoro naptHepa 1no peHOTUITYy U TEHOTHITY
HaJ10 0J00pAaTh AJIsl CKPEIMBaHus, YTOObI MPOBEPUTH T€HOTHUIT KYTJIEHHOM coOaku?

3anaua Ne 4. V yenoBeka reH Kapux a3 JOMUHHUPYET HaJl TEHOM, ONPEACIISIONIUM pPa3BUTHE
rosty0oi OKpacKku IJia3, a reH, 00yCIIOBIUBAIOIINN YMEHHE JIy4llle BIaJIeTh IPaBOH pyKOH,
npeoOnajaer HaJl TEHOM, ONPEAETISIOIINM pa3BUTHE JeBOpYKOocTH. O0e mapbl FreHOB



PacCIojIOKCHbI B pa3HbIX XpOMOCOMaAX. Kakumn MOT'yT 6LITI> ACTH, €CJIU POAUTCIIN UX
Te€TEPO3UTOTHBI?

3ananue 3. 3a1a4u 1)1 CAMOCTOATEILHOTO PellieHUust
1 BapuaHT BbITIONHSET 3aaa4u-1,3,4,6.
2 BapuaHT BBINOJNHSET 3aaa4uu-1,2,5,7.

3amauya Ne 1. M3 5xesToro ceMeHu ropoxa rnojydeHo pacTeHHe, KoTopoe Aano 215 cemsiH, U3 HUX
165 sxenthbix u 50 3enénpix. KakoBbl reHOTHITBI BCeX (Hopm?

3agaua Ne 2. V nmieHunpl reH KapiuKOBOCTH JOMHHHPYET HaJl TEHOM HOPMAJIBHOTO POCTa.
KakoBBI T€HOTUTIBI UCXOMHBIX (DOPM, €CIM B MOTOMCTBE MOIYYHJIOCH PACIICIUICHHUE [0 ITOMY
MPU3HAKY B COOTHOIIEHUHU 3:17

3agauya Ne 3. CnocoOHOCTH BIaJeTh MPAaBOM pyKOH (MpaBiia) JOMHUHHUPYET y YeIIOBEKa HaJl
CIIOCOOHOCTHIO JTyUIlle BJIa/I€Th JIEBOM pyKoH (JeBiia). O0a poauTeny npasiiy, a peOCHOK y HUX
—neBuia. OnpenenanTe reHOTUIIBI BCEX YWIEHOB CEMbHU.

3agaua Ne 4. YV kpynHOro poraroro ckota reH KOMOJIOCTH JIOMMHHUPYET HaJl TEHOM porarocTy, a
I'eH YepHOro IIBeTa IIEPCTH — HaJ F'eHOM KpacHoW okpacku. OOe mapbl F€HOB HaXoAsTCsA B
Pa3HBIX [Tapax XpOMOCOM.

1. KakumMu OKaXyTcCsl TEJIATa, €CIU CKPECTHTh T€TEPO3UTOTHBIX 110 00CHUM Mapam
MIPU3HAKOB OBbIKA U KOPOBY?

2. Kakoe mOTOMCTBO cleayeT OXHAATh OT CKPEIIMBaHHUS YEpPHOIO KOMOJIOTO ObIKa,
reTepO3UTOTHOIO 110 0OEUM IapaM MPU3HAKOB, C KPaCHOM poraroil KOpoBoii?

3agauya Ne 5. YV denoBeka reH Kapux Ia3 JOMUHUPYET HaJ T€HOM, 0OYCIIOBIMBAIOIIUM TOJIyObIe
ra3a. ['omyOornasplii My:K4rHa, OJUH U3 POAUTENEH KOTOPOTO MMEN KapHe Iya3a, KEHHICS Ha
Kaperna3oi KeHIIMHe, Y KOTOPO# OTell UMEJT Kapue 1ias3a, a MaTh — roiyosie. Kakoe moTomMcTBO
MO>KHO OJKHUJATh OT 3TOro Opaka?

3agaua Ne 6. TeMHOTO MOXHATOTO KPOJIMKA CKPECTUIIU C ONIBIM TIaIkuM. B mepBoM nmokoneHun
BCE 0cOOM OBUIM TEMHBIMH MOXHAaThIMH. BO BTOpOM MNOKOJEHMH MPOM3OLUIO pacllerieHHE:
TEMHBIE MOXHATbhIe, TEMHBIC TJaJKue, Oelible MOXHaThle, Oenbie miankue (6%). Onpenenure
TeHOTHUIIBl poAuTeNed U MOTOMKOB. OrlpenesnnTe MPOLEHTHOE COOTHOIIEHUE pacIleNIeHus
IIPU3HAKOB BO BTOPOM MOKOJIEHUH, €CIU Oesble TIIaJkue cocTaBmiin 6%.

3agaua Ne 7. Ckpectunu cuHero nomnyraifunka (AABB) ¢ xenteiM (aaBB). [Toromku B nepBoM
NOKOJICHUH OBbLTM Bce 3eleHbIMH. BO BTOPOM TIOKOJEHMH MPOU3OILIO paclierieHue
MOMYyTAafYNKOB Ha 3EJIeHBIX, XENTHIX, CHHUX M OJHOro Oemoro. OmnpeaenuTe TE€HOTHITHI
ponuteneil U MOTOMKOB. Ompenenure COOTHOIIEHHWE pacUICIJICHUs NPU3HAKOB BO BTOPOM
MOKOJIEHUH TI0 ()EHOTHUITY.

3ananue 4. AHaau3 peHOTUNIMYECKOH U3MEHYUBOCTH.
4.1 PaccMoTpuUTE PUCYHOK 1.



4.2 TlocuuTtaliTe YMCIO CEMSH C IMOBTOPAIOIIUMCS YHUCJIOM IIATCH.

4.3 3anonHuTe Tabmuiyl.

Cmenens npusHaka
(Konuuecmeo movex)

Yacmoma ecmpeuaemocmu
npuzHaka (wum.)

4.4 CocTaBbTe BapHAIlMOHHYIO KPUBYIO PacIpeIesICHUs YHCIIa MSITCH HAa CeMeHH (acouu,
KOTOpasi IpeJCTaBIIgeT co00i rpaduueckoe BrIpakeHnEe N3MEHYMBOCTH IIPU3HAKA; YACTOTa
BCTPEYAEMOCTH MPU3HAKA — 0 BEPTUKAIIN; CTEIICHb BHIPAXKCHHOCTH MPU3HAKA — 110
TOPU30HTAIH.

YACTOTa NPHU3HaKa, WT

>

5 ANWHE NKETa, MM

Puc. 2. [TocTpoenne BapualilmoOHHON KPUBOW M3MEHYMBOCTH MTPU3HAKA HA MIPUMEPE CEMSH
daconn.

4.5. CpaBHUB Kpas U IIEHTP BapUaAIMOHHOW KPUBOM, CIEITANTE BHIBO/: KAKOE 3HAYCHHE
npu3HaKa (MakCUMalabHOE, CpeHee NI MHHIUMAIBLHOE) Yallle BCTPEeYaeTCs.

4.6 CnenaiiTe BbIBO/: KaKasi 3aKOHOMEPHOCTh MOIU(DUKAIMOHHON U3MEHYUBOCTH BaMU
obHapyxeHa?

4.6.1. laiite onpeneneHne TEPMUHAM — H3MEHYUBOCTh, MOAU(PUKAITMOHHON H3MEHUYUBOCTH,
(dheHOTHI, TEeHOTHII.

4.6.2. OObsicaute npuuuny. Ilouemy tax mpoucxogur? Urto BiaMsSET HAa (PEHOTUMUYECKYIO
WU3MEHYUBOCTH?
3anonHuTe TabaMIy 2.




XapakrepucTuka MOIUPUKANMOHHON U3MEHYUBOCTH

CpoiicTBa MOIM(PUKATIMOHH O XapakTepHCTHKA
H3MEHYUBOCTH
[IpuunHBI N3MEHYMBOCTH

Bnusinue na dpenorun

1
2
3. Bimsaue Ha reHOTHIT
4

HacnenoBanue TOJTY4YCHHBIX

U3MCHEHUN
4 3HaueHue A1 OpraHu3Ma
5 3HaueHne O BUIA

3aganue 5. BeisiBiIcHHE MyTareHOB B OKPYXKAFOIICH cpelie M KOCBEHHAs OIIEHKA UX BO3MOXKHOTO
BJIMSTHHSI HA OPTaHU3M.

5. 1. 3yunre cipaBO4YHO-TEOPETUYECKUI MaTepUa U BBISIBUTE MyTareHHbIE (PaKTOPHI,
OKa3bIBAIOIIINC BIMSHUC HA OPTaHU3MBI

5.2. 3anonaute Tabmuily 4.

5.3. ChopmynupyiiTe BBIBOA O MPOJICITAHHON padoTe.

Tabmuma 3. Mymaeennvle chakmopul u ux eiusnue Ha OPeaHUIM

Myrarennsie Gaktopsl | JlelicTBue, Oka3piBaeMOE Ha OpraHU3M CriocoObI 3aIUThI

1. ®usnueckue: ...

2. XUMHU4YeCcKue:

3. buonornueckue: ...

CrnpaBo4HO-TeOpeTHYECCKUH MaTepraJ 1JIsl H3yYeHHUsl.

®axTopsl, CIOCOOHBIE BBI3BIBATH MYTAllMH, HA3bIBAIOTCSI MyTareHHbIMU. VX Bo3zeiicTBre
Ha YKUBbIE OPTaHMU3MBI IPUBOJUT K MOSBICHUIO MyTallMM C YaCTOTOM, IPEBBIIIAIOIIEH YPOBEHb
CIOHTAHHBIX MyTalui. Paznuyaror cienyroniye MyTareHHble (PaKTOpHI:

- ¢u3nyeckre (K HUM OTHOCSTCS BCE BMJIbl MOHU3HPYIOIIMX W3IYyYEHUH - ramMma- u

PEHTTE€HOBCKUE JIY4YH, IPOTOHBI, HEUTPOHBI U JIP., YABTPa(HUOIETOBOE U3JIyU€HHE, BHICOKHE

U HU3KHUE TeMIIeparyphl);

- XUMHYECKHEe (MHOTHE aJKUIUPYIOIINE COEAMHEHMs, aHaJOTU a30THCTBIX OCHOBaHUI

HYKJICMHOBBIX KHCJIOT, HEKoTopble Ouomnonumepsl - uyxepoansle JHK wumm PHK,

aJIKaJIOU1bl 1 MHOTHE JIPyTHE);

- Ouonoruveckue (BUPYyChl, OAaKTEPHH).

Yacro mytareHHbIe (aKTOPhI HA3bIBAIOT MyTareHaMH (OT MYTAaI[MU U TPEYECKOro genes -
POXKAAOINN, POXKIEHHBIN). MyTareHsl, yBEIMYMBAIOIIME YAacTOTy MYTallUii B COTHHU pa3
(HUTPONIPOU3BOIHBIE MOYEBUHBI) HA3bIBAIOTCS CylIEpMyTareHaMHu.

[Tponiecc oOpa3oBaHust MyTalMid ¢ MOMOIIBIO (PU3MUECKUX UM XUMHUYECKUX MYTareHOB
Ha3blBaeTcsl MyrareHe3oM. [locnenHuil  sBIseTCd OAHUM W3  BAaXHEHIIMX INPUEMOB
IKCIEPUMEHTAJIbHOW TeHeTHKU. YacTto TepmMuHBl "MyTareHe3" m "MyTallMOHHBIM mponecc"
OTOXKJECTBIISIFOTCS,, YTO HE OMNPAaBIaHO, T.K. MYTAallMOHHBIA IPOLECC - 3TO MHOTO3TAIHBIM
IIPOLIECC BO3HUKHOBEHHS CIIOHTAHHBIX WIM WHAYLMPOBAaHHBIX MYTAllUH, a MyTareHe3 - 3TO
IIPOLIECC MHAYKIIMN MYTAaIHi.

PannoakTuBHBIM MyTareHe30M Havajid 3aHUMaThes B 20-X rogax Haiero croierus. B 1925
I. coBerckue yuénnle [.C. @ununmos u [.A. Hancon BnepBbie B UCTOPUN T€HETUKN TPUMEHUIIN



PEHTICHOBCKUE JIy4d Ui IIOJIY4eHMS MyTaluuil y Apoxoked. Uepe3 rox amMepuKaHCKUM
uccienosarens . Mewtep (BocneacTBUM ABAX B Jaypear HoOeneBcKol mpeMun ) TpUMEHUIT
TOT K€ MyTareH K MyIIke Apo30Quie.

XUMHUYECKU MyTareHe3 BIEPBbIC LieJIeHapaBieHHO Hadal uzydyars B.B. Caxapos B 1931
I. Ha Ipo30Quiie Mpyu BO3ACHCTBUH Ha e€ sifla HoaoM

IIpakTnueckas padora Ne 3

Tema: Onucanue ocobeil oOxHOrO BUAa MO  MOP(OIOIMYECKOMY  KPHUTEPHIO.

[Ipucnocobnenne opraHu3MOB K pa3HbIM cpenam oOuTaHus (K BOAHOH, Ha3eMHO-

BO3YIIHOM, TOYBEHHOM ).
Hesn: ucnonb3ys MoOpQOJIOTHUECKUN KpUTEPHUl, ONpEeNeNuTh Ha3BaHUS BHJIOB PACTEHUIA;
HAy4YUThCS BBIABIISITH MOP(OIOrHYECKHUE IPU3HAKH )KUBOTHBIX, PACTCHUH; ONPEEINUTh, MOXKHO
71 110 MOP(OJIOTHYECKUM MPU3HAKAM CYIUTH O MPHUHAIICKHOCTH OPraHU3Ma K OIPEAETICHHOMY
BHJly; Ha IIPUMEPE KOHKPETHOTO KMUBOTHOI'O MTOKAa3aTh aJallTUBHBIC YEPThI CTPOCHUS U CHIEIaTh
NPEANOIIOKEHUE O TPUIMHAX OTHOCUTEIBHOCTH STHX MPUCIIOCOOJICHUIA.

OOGopynoBanue: TepOapHBIC WM JKUBBIC O0Opas3ibl PACTEHUI OTHOTO BHJA; Pa3IaTOYHBII
Marepual ¢ u300pakKeHUEM U OMKUCAHUEM PA3IUYHBIX )KUBOTHBIX

Xox padoThI:

3ananue 1. U3yyeHue pacTeHHii.
1.1. PaccMmoTpuTe MpelIoKeHHbIe 00pa3Ilbl pACTCHHUI, CPAaBHHUTE UX.

kﬂEBEP NnyroBon KNEBEP MNON3y4un

Trifaliuim pratense L.

1.2 Ha ocHoBanun CpaBHCHUS, COCTABbTC MOp(i)OJIOFI/I‘IeCKYIO XAPaKTCPUCTUKY IBYX paCTeHI/IfI OJIHOI'O
poaa, 3a110JIHUTE Ta6J'II/II_Iy.

[Ipu3Hak 1ist cpaBHEHUS Ob6pazen Ne 1 Oo6pazerr Ne 2
Bunosoe Bunosoe
Ha3BaHUE: Ha3BaHUE:

Pon pacrenus

Tur KOpHEBON CUCTEMBI




Crelbenb(apeBecHbI, TPaBIHUCTHIH,
MPAMOCTOSYHM, MOJI3YUNd, CTEITFOITUNCS 1
T.1.)

Jluctes (mpoCcThIe, CI0KHBIC)

JKunkoBanue IHUCTLEB

JIucropacnonoxenue

IIBeTOK MJIM COIBETHE

[1nox, ero Ha3BaHue (COYHBIN WM CYXOH,
0JIHO- UJIM1 MHOTOCEMSIHHBII)

1.3. YepTsl cX0JICTBA IBYX BUIOB PACTCHHIA OJTHOTO
pona
1.4. Yeptsl paznuuus ABYX BUIOB PACTCHUHN OJHOTO
pona
5. MOKHO JI1 Ha OCHOBAHHU TOJILKO MOP(OIOTUIECKOr0 KPUTEPHUSI CYUTh O BUIOBOI MPHHAICKHOCTH
pacTeHuit?

3ananmue 2. U3yvyeHue ;KUBOTHBIX.

2.1. PaccMOTpuTe PUCYHKH IBYX KMBOTHBIX Pa3HBIX BUIOB OJHOIO pona. CpaBHUTE HX.

2.2. Ha ocHOBaHWH CpaBHEHHS, COCTaBETE MOP(OIOTHIECKYIO XapaKTEPUCTHKY ABYX KHBOTHBIX OJIHOTO
poa, 3aIoJIHUTE TAOIHILY.

[Ipu3nHak st cpaBHEHMS Bunosoe Bunosoe
Ha3BaHHUE: Ha3BaHUE:

PaCHPOCTpaHeHI/Ie JKHBOTHOI'O

Okpac mexa

JnvuHa )KUBOTHOTO

Macca >KUBOTHOTO

CTpoeHue KOHEYHOCTe!

VYum

Tun outanus

3asu —pycak. 3asu-0ensk.
2.3 YepThl CXOJCTBA ABYX BHJIOB KUBOTHBIX OJJHOTO

pona
2.4 UYeptsl pa3nuyus ABYX BHJIOB )KUBOTHBIX OJJHOTO
pona
2.5.  MOHO 71 Ha OCHOBaHWH TOJIEKO MOP(OJIOTHUECKOTO KPUTEPHS CYIUTh O BUIOBOU MPUHAIICKHOCTH
JKUBOTHBIX ?

CheqaiiTe 0011Uil BHIBOJ, HA OCHOBE AHAJHM3a CBOEeH padoThI.

J!OHOJIHI/ITGJILHaﬂ l/ng!O[!Ma!!Plﬂ.



Knesep mosm3yumii — MHOTOJNIETHEE TpaBsiHUCTOE pacTenune. KopHesas cucrema crepykHeBasi. CTe0erb mon3yqni,
YKOPEHSIOLIUICA B y3J1aX, BETBUCTBIMN, FOJIbIM, 4aCTO MOJIBIN. JINCThs [JUIMHHOUEpENTUaThie, TPEXpa3AEIbHbIE, UX JTUCTOUKH
HMINPOKOSTHIIEBUIHBIE, HA BEPXYIIKe BeleMuaThie. Uepemmku Bocxoasiue, 10 30 cM uiuHoi. ConBeTHs TON0BKHY Ma3yIIHbIE,
MOYTH IIAPOBHUIHbIC, PHIXJIBIE, 10 2 CM B MONEpeYHUKE. BeHunk Oemblif miim po30BaThlif, Mo oTHBeTaHUH OyperoT. B miBetke 10
TBIYMHOK, JICBATh U3 HUX CPOCIINECS HUTSAMH B TPYyOOUKy, ofHa — cBoOoaHas. Ilmog — 600 (mpomoaroBatsii, MIIOCKUH,
COIEPXKHT OT TPEX J0 YETHIPEX MOYKOBHIHBIX WIIM CEPIIEBUIHBIX CeMSH Cepo-KENTOTO MM OpaHkeBoro IBera). Havamo
CO3pEBaHNs CeMsTH — HIOHb — HIOJb. Pa3MHOKaeTcs Kak CeMEHAMH, TaK U BereTaTHBHO.

Knesep s1yrosoii — ByieTHee, HO Yallle MHOTOJICTHEE TPAaBSHUCTOE PACTEHHE, JOCTUrAET B BEICOTY 15—55 cM. BerBucteie
CTeOH pHUIIoAHUMAroNHecs. JINCThs TpoifyaTsle, ¢ IUPOKOSHIIEBUIHBIMI MEITKO3yOUaTEIMH JOJISIMHU, JTUCTOYKH MO KpasiM
LETbHBIE, C HEXXHBIMH PECHUUKaMH 110 KpasiM. COIBETHS TOJTOBKH PHIXJIbIE, IIAPOBHIHBIE, CHJST YacTO TONAPHO U HEPEAKO
TPUKPBITHI ABYMSI BEPXHUMH JTHCThIMU. BeHUNK KpacHbIH, U3peka Oenblil HIIH HEOTHOIBETHBIN; Yallleuka ¢ AeCAThIO
Kumkam. [1nog —oaHoceMsaHHBIH 000 (situeBuaHON GOPMBI); cCEMEHa TO OKPYIJIbIE, TO YIJIOBaThIe, TO KEITOBATO-KPACHbIE,
To ¢uonerossie. LIBeTéT B MroHe — ceHTsOpe. [110/1p1 co3peBaroT B aBrycre — OKTsi0pe. Pa3mMHOXaeTcst kak ceMeHaMu, Tak |
BETCTAaTHBHO.

HawnGounee u3BectHs! B Poccun 3aiibl — 6emsik 1 pycak. 3asm-0esik: o0uTaeT B TYHIPOBOH, JIECHOH U YaCTHIHO JICCOCTEITHO
3oHe CeBepHoit EBponbl, Poccun, Cubupu, Kazaxcrana, 3abaiikanbs, JansHero Bocroka. 3asm — pycak: B nmpeaenax Poccun
BOJUTCS O Beelt EBponelickoii 4acTu cTpaHsl 10 ceBepHBIX nobepexuii Jlagoskckoro u OHEXCKOro o3ep.

3asu-6ensk. [nuna tena 44 — 74 cm. XBOCT B BHJIE MMHIMCTOrO OEJIOT0 MIApHKa, KOHYMKH yIIei depHble. OcTanbHas OKpacka
OypoBarast HiIH cepast IETOM M YHCTO-0emast 3uMoi. Y Oersika Jarsl MHUPOKUE, C TYCTBIM OITyIIeHHEeM, YTOOBI MCHBIIIE
MPOBAIMBATHCS B CYTpOOBI (Ha JIaliax 3MMOH OTPAcTalOT MEXOBBIE «IBDKIY). CIe/pl INPOKKE, OKPYTIIbIE, OTIEYAaTKH 3aTHUX
JIaIl JIMIIb HEHAMHOTO OOJIbIIe TIepeHUX. 3aIHAe HOTH HAMHOTO JUITMHHEE ITePEAHIX U IIPU JIBIKCHUH BBIHOCSTCS TAJIEKO
Bnepen. JmmHa cinena 3agueit manst 12-17 oM, mmpuna 7-12 cM. Y Gernsika ymm Kopode, 4eM y pycaka, XBOCT CHH3Y OelbIH,
IEPCTh MsTKas

Bbensik — pacTuTenbHOA1HOE KUBOTHOE C UETKO BBIPAKEHHOM CE30HHOCTBIO UTAaHUs. BECHON U 1€TOM OH KOPMUTCS
3eNEHBIMU YaCcTAMH pacTeHui. MecTaMu moeaeT XBOIH U TPHOBI, B YaCTHOCTH, OJICHUH TPIO(eIb, KOTOPHI BBIKAMIBIBACT U3
3emutd. Bessik O4eHb IUI0JOBHT. 3a JIeTo 3aifurxa mpuHOCHT 2—3 momera n3 3—5, unoraa gaxe 11 moromkos. BecHoii u
OCEHBIO OeTsiK TMHseT. BeceHHss TMHbKAa HAYMHACTCS B MapTe U KOHYaeTcs B Mae. JKuByT Oensiku 8—9 net, nHorna
JnoXuBatoT 10 10, 00BIYHO ke THOHYT 3HAYUTENILHO paHblIe. belsik — BayKHBIH 00BEKT MPOMBICIIOBOH OXOTHI, 0COOCHHO Ha
cesepe.

3asin-pycak. Jlnuna tena 55 — 74 cM. XBOCT CBEpXY UM KOHYHMKH yliei yepHble. OcranbHas OKpacka pbhKeBaTo-cepast ¢
YepHOBaTOI ps0bI0, 3UMOIT cBeTIee, 0cOOeHHO Ha Oproxe n Ookax. Jlamsl yxe, yeM y Oessika. Y pycakoB JJIMHA clieqa 3aJHel
namnsl 14-18 cm, mupuHa 3-7 cM. 3aHME HOTH HAMHOTO JUTHHHEE MIEPEAHUX U MIPU IBMKEHUH BBIHOCATCS JAJICKO BIIEPE.

B netnee Bpems pycak muTaeTcs pacTCHUSIMU U MOJIOABIMH IOOETaMH IepeBbEB U KyCTapHUKOB. Yale BCero cheaeT JUCThS U
cTe0JIN, HO MOXET BBIKANBIBATH M KOPHU. OXOTHO MOEIAeT OBOIIHBIE U 0aX4eBbIe KYNbTYpHI. 3asl-pycak: IOMETOB ObIBaeT 2—
3 u naxe 4. Becennuii momet u3 1—2 3aifuat, 6onee mo3auuii u3 3—4 (1o 8). Pycak sBisieTcs IEHHBIM TPOMBICIOBBIM
’KUBOTHBIM, 00BEKTOM JIFOOUTENBCKOM U CHOPTHBHON OXOTHI.

3ananue 3. [[pucrniocobienne opraHu3MOB K pa3HbIM cpefam o0uTaHus (K BOJIHOW, HA3€MHO-
BO3YIIHOM, TOYBEHHOI).

3.1.  Paccmotrpute mpeniokeHHbIe 00BEKTHI 7Sl UCCIEOBAHUS U OMPEACTUTE €ro Cpeay
oburtanHwus.
3.2. BrisiBUTE OCHOBHBIE YePThl MPHUCIOCOOIEHHOCTH OO0BEKTa K cpele OOMTaHHs, a
CTPOEHHUE OPTAHOB K BBITIOTHACMON (DYHKITUH.
3.3. BblsiBUTE OTHOCUTENBHBIN XapaKTep MPUCIIOCOOIEHHOCTH.
3.4. Pesynbrarsl opopMHUTE B BUAE TAOTHIIBI
3.5. OrtBeTbTe Ha KOHTPOIBHBIE BOMPOCHI.
Tabmuna 3. [Ipucnocobnenue HcusoOmHuIX K pa3HbIM cpedam 0oumaHus

Hasanune Bupa| Cpena oduranus Yeprsl OTHOCUTENBHBIN XapaKTep Mexanunsm
[IPUCIIOCOOIEHHO BO3HUKHOBEHUS
CTH MIPUCIIOCOOJIEHUI.




Bonkwon
necTpuin
AsTen

3apaunue 4. BeiOpars npucnocobnaenus (pu3noaornaeckie aganTairm), CBI3aHHbIC C
oOuTaHuEM B BOJIEC U MPEJICTABIISIIONINE KPOKOAMIIA KaK XUIIHUKA (puc.1). 3anoaHuTe Tabnuiry.

[Ipucnocobnenus K >KU3HU B BOJIE

[TpucnocobaeHnst K NTUTaHUIO (Kak
XHUITHUK)

4.3anonnuTe TabaMy: GopMbl IPUCIOCOOIEHHOCTH K 3acyXe:

VY pacrenuit

VY KUBOTHBIX

AoxaeBoii yepss u ero ABUXXEHuUe
B royse.




3aganue 5.
IIpounTaB TEKCT, OIIPENEIUTE O KAKOM KPUTEPUU WM KPUTEPUSIX UIET peUb

1) MHOTHE BUIBI JIETKO OTIMYAIOTCS 1O OKpacKe (MeIBeIb Oyphlid 1 MEBEb OCIIbIil), 110
pasmepam (TOpHOCTal ¥ Jlacka) M JPyruM BHEITHUM Ipu3HakaM. Kak Obl BbI Ha3BaJl Takou
KpUTEPUI 1)1 onpesiesieHus Buaa?

2) yCTaHOBJICHO UTO MO/l HA3BaHUEM «UEpHAs KpbICay CKPBIBAIOTCS J1BA BUA-IBOIHUKA: KPBICHI
¢ 38 u 42 XxpoMOCOMaMH, OHU HE CKPELIUBAIOTCS MKy co00il. Kak MOXHO Ha3BaTh Takou
KpUTEpHUii?

3) 3yOp u Ou30H — /1Ba BUIA, OTHOCSIINXCSA K OAHOMY poay. OHM OYEHBb CXOXKH MEXKY COO0M
BHEIIIHE U B HEBOJIE JIAIOT IJIOJOBUTOE MOTOMCTBO — 3yOpoOu3oHa. B mpupose xe onu He
CKPEIIUBAIOTCS, T.K. OOMTAIOT Ha pa3HbIX Marepukax — 3yop B EBporie, a 6u3on — B CeBepHOI
Awmepuke. Kak MOKHO Ha3BaTh 3TOT KpUTEpUi BUAA?

4) Mexny OMM3KOPOJCTBEHHBIMU BUAAMH HaOMOAAaeTCsl YETKOE pa3/IesIeHHne IKOIOTHUECKHIX
HHIII. Haan/IMep, HCKOTOPLIC BUJIbI MAJIMHOBKHU B XBOMHBIX JIecax Ha HepBI)If/'I B3I 3aHUMAIOT
OJIHY HMIILY, HO OJIHA U3 HUX KOPMSTCSI HAa BHEUIHUX, a JPYTHe HA BHYTPEHHUX BETBAX
nepeBbeB. Kakoli kputepuii B JaHHOM cllydae sIBJISIETCSI OCHOBOIIOJIATAIOIIUM?

5) Hekorna cuurasnock, uto B EBpore MaJisipiio pa3HOCUT OJIMH BUJI KOMapOB — MaJIipUAHBIN
koMap Anophelesmaeneipennis. B 1elicTBUTEIPHOCTH 3TOT BUJI OKA3aJICS COCTOSIIUM M3 IIECTH
CaMOCTOSITEIIbHBIX BHJIOB, OTIIMYAFOIIUXCS 110 OMOJIOTMUECKUM MPU3HAKaM UX siull. Kakoit
KPUTEPUI UMEET MECTO B JIAHHOM ciTydac?

6) benblii MeBelb OOUTAET B apKTUYECKOM M CyOapKTHUECKOM I0sicaX, y Hero Oenasi lepeThb,
IUTAETCs OH PbIOOM U MOPCKMMHU MIIEKOTIUTAIOIIMMU. Bypblil MeiBeib paclipoCcTpaHeH B Jiecax
YMEPEHHOTO 10sica, y HEero Oypasi IIepCTh OH BCEsAJIEH, Ha 3UMY BIaJaeT B crisiuky. Kakue
KPUTEPHH UCIOJIb30BaHbI U ONUCcaHUU MeaBea? Ha oCHOBaHMM Kakoro KpUTEpUs MOXKHO
CZIeNaTh BBIBOJI, UTO 0COOM ATHX BUIOB HE MOTYT CKpPEIIMBATHCA?

KonTpoabHbie Bonpochr:
1. Kaxue aganramun CyniecTBYIOT y )KHBOTHBIX? Ha3zoBHTe MX M MPUBEIUTE IPUMEPHI.
2. JlaiiTe ompeneneHne TePMUHAM — MAaCKMPOBKA, MUMUKPUS, aJJalTalusl.
3. OObsicHUTE HAa OCHOBAaHMHU 3HAHUN O ABMXKYIIMX CHJIaX SBOJIOLMH, MEXaHU3M
BO3HUKHOBEHUSI PUCIIOCOOICHUH.
4. CpenaiiTe BbIBOJ O 3HAYEHUHU a/laliTalliil 1 00 OTHOCUTEILHOCTH ITUX MPUCITIOCOOIEHUI

IIpakTnyeckas padora Ne 4
Tema: Ananus u OICHKA PAa3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUS JKU3HU
Ienb: paccMOTpETh pa3InYHBIE TUIIOTE3BI IPOUCXOKACHUS KU3HU U YEIIOBEKA, U3YUYNUTh
OCHOBHBLIC OTallbl 3BOJIFOIIMU ITPUMATOB.

Xox padoThI:

1. W3yunte cipaBOYHO-TEOPETHUECKUN MaTepual u TekcT yueOHuka A.A. Kamenckui,
E.A. Kpukcynos, B.B. Ilaceunuk O6mmas 6uomnorus, 10-11 ki § 89 «['unoress o
NPOMCXOXKICHUU KU3HI», CTP. 344-348 u 3amonuurte Tabnumy 1

1.1 3anumuTe onpenenenust 6uoreHe3a U abuoreHesa.
1.2 Ilpoananu3upyiite 3aaanue 1-3, caenaiite BHIBOADI.
2. 3anonnaute Tabauyl, BEIIOTHUTE 3a/1aHue 4
4. Cpenaiite BBIBOJIBI IO pe3ysibTaTaM MpoAeIaHHON paboTh

Tabnuua 1. [ unome3swvl npoucxoscoenus sHcusHu



l'unoresa ABTOp CylHOCTh THIOTE3bI

2. J1. BeIomHUTE MPEIOKESHHBIE 3aJaHHUS.

C r1y0oKo# IpeBHOCTH J0 HALLEr0 BPEMEHU OBbLIO BBICKa3aHO OIPOMHOE KOJIMUYECTBO TUIIOTE3
0 MIPOUCXOKICHUH X13HU Ha 3emiie. Ho Bcé MHOTOOOpa3ue 3TuX uael CBOAUTCS K IByM
B3aMMOMUCKJIIOYAIOIIMM TOUKaM 3pEHUs — OMoreHe3y u abuoreHesy.

buorenes — IMPOUCXOKICHUC JKUBOI'O OT KUBOTO.
Aduorenes — MMPOUCXOKIACHUC )KUBOT'O OT HCI)KHUBOI'O.

Bopb6a CTOPOHHHUKOB ouoreHesa v abuoreHes3a sBJIIETCS OHHOﬁ nu3 YBHCKaTeHBHeﬁMHX
CTpaHUll B UICTOPUHA OHOJIOT U .

3aganue Nel
[Ipoananusupyiite onsiT . Peau.

Penu ocHOBaTenbHO U3Y4MJI BCE, UTO OBIJIO U3BECTHO JI0 HETO B AHATOMUU U (hpr3H0IIOTHH,
HaIMucal psij TPYIOB [0 MEIUIIMHE, OIyOJIMKOBAI IICHHBIH TPY/I, TOCBSIICHHBIH Pa3MHOKEHUIO
HACEKOMBIX, KHUTY O IeUCTBUM 3MEUHOT0 s7a. OCOOEHHO OH HHTepecoBajcs OHonoruei
yepBel. Peau ocymiecTBriI CBOM 3HAMEHUTBIN OIBIT: ITOJIOXKHUII I10 KYCKY MCIIOPYEHHOI'O MsCA B
JIBa COCYZIa: OIMH U3 HUX OCTaBWJI OTKPBITHIM, BTOPOH IIOTHO 3aKpblI MapJieil. B nepsom
cocyzie coOMpalIuCh MyXHU U BCKOPE B MsICE MOSBWINCH JIMYMHKH, BBUTYIIUBILNECS U3
MaJIeHbKUX indek. Bo BTOpoM cocyze TMUMHOK He ObLI0, HIOTOMY YTO He ObLI0 U suil. Takum
00pa3oM, MyXH — Cc/iejall BbIBOJI YUEHBIH — HE 3apOXKAAIUCh B MsICE, HO MOSBIISUIUCH U3 SIMIL,
OTJIOKEHHBIX JPYTMMHU MyXaMH.

BriBon:
3ananue Ne 2
[Ipoananmusupyiite onbiT JI. Crayutaniuanm.

B 1765 rony Jlagzapa CnannaHiyasy NpoBEI CIELYIOINN OMBIT: MOABEPTHYB MSACHBIE U
OBOIIIHBIE OTBAPBI KUIISTYEHUIO B TEUEHHUE HECKOJIBKHX 4aCOB, OH Cpa3y ke UX 3aredaral, ocie
4ero CHsI ¢ orHs. McciieioBaB )KUAKOCTH Yepe3 HECKOIbKO qHEH, CrialylaHIIMaHu He
00HapyXUJ1 B HUX HUKAaKUX IPU3HAKOB KU3HU. M3 3TOr0 OH cremna BbIBOJ, YTO BBICOKAs
TemIeparypa yHUUTOXXUJIa Bce (POPMBI JKUBBIX CYIIECTB M 0€3 HUX HUYTO YK€ )KHBOE HE MOITIO
BO3HUKHYTb.

OTBeThTE HA BOMPOC: Kakas apyras IpUYUHA MOTJIa MPETSITCTBOBATh POCTY MUKPOOPTaHHU3MOB
B 3KcniepuMeHTax CrnajiaHuuanu?

BriBog:

3aganue Ne 3

[Tpoananusupyiite onsiT JIyn [lacrepa. Cm.nom. nHbOpMALINIO HIKE.

BeiBog:

3aganue Ne 4

OcHOBHbBIE TEOPHH BOSHUKHOBEHHUS KU3HU Ha 3eMiie MOXKHO pa3OUTh Ha MSTh FPYIIM:

o Kpeauuonuswm;



e Teopus cTallmOHAPHOIO COCTOSHUS,
o CrnoHTaHHOE 3apOXK/ICHUE;
o [lancnepmus;
o buoxumuueckas 3BOOLHUS.
3anuiuTe XapakKTePUCTHKY KaXI0H TCOPHUH I10 TUIaHy, 0POPMHB B BUE TAOIHUIIBI.
1 OcHoBHas uzaes
2 ABTOD, KOTJ1a MPEJJI0KEHA TEOPHUS
3 CyIHOCTb TUIIOTE3bl. DKCIIEPUMEHTAIIbHBIE ITOITBEPKIACHUS

Bocnons3yiitecs [1U1: yueonukom A.A. Kamenckwii, E.A. Kpukcynos, B.B. [Taceunnk O6mas
ouomorusi, 10-11 k1. u gonoNHUTENBHON MHDOPMAITHEH.

JomosmauTebHas nHGOpMAIUS

OnpenenéHHbIM TAlOM B Pa3BUTHH TUIIOTE3 abnoreHes3a crajia konuenuus A.U. Onapuna,
npecTaBIsonas codoil cuuTes napBuHu3Ma ¢ Ouoxumueil. Boickazannas B 1924 rony sra
TUIIOTE3a 3aBOEBajla MHOTOUMCIIEHHBIX CTOPOHHUKOB. OcHOBHOM BKi1aa A.M. Onapuna B
poOsieMy MPOUCXOKICHHS )KU3HU 3aKJIF0YAETCs B TOM, YTO OH yKa3aJ MyTh
AKCIIEPUMEHTAIILHOTO PEIIeHUs 3TOM mpobsieMbl. CXoaHas TUIOTe3a Obljia He3aBUCUMO
BbIcka3zaHa J[>x. XonneiHoM B 1929 rony, onnako cam XonjueiH noguépkubai npuopurer A.U.
OnapuHa B 3TOM BOIIpOCE.

DTa rurnoTe3a UCXOAUT U3 MPEIOJIOKEHHS O TOCTENIEHHOM BO3HUKHOBEHHH JKU3HU Ha 3emJie
13 HEOPIaHMYECKUX BEIIECTB MYTEM JUIUTEIbHON XUMHUUECKON YBOJIFOLIMU HA YPOBHE MOJIEKYIL.
[To Onapuny, mporiecc BO3HUKHOBEHUS )KM3HU Ha HAIICH MJIaHETe MOXKHO Pa3euTh Ha P
JTaIlOB:

1. aOuoreHHbIN CUHTE3 MPOCTEUIINX OPraHUYECKUX COEIUHEHNN U3 HEOPTaHUYECKHUX;

2. aOWOTeHHBIN CHHTE3 TOJIUMEPOB (OEITKOB, KHUPOB, YIIICBOIOB, HYKIEHHOBBIX KHCIIOT) U3
IIPOCTBIX OPraHUYECKUX COCIUHEHM;

3. o0pa3oBaHuE KOalepBaToB Kak 000COOJIEHHE B PaCTBOPE BEICOKOMOJIEKYIISIPHBIX
BEILIECTB B BU/I€ BBICOKOKOHIIEHTPHUPOBAHHOTO PAaCTBOPA;

4. B3aMMOJICHCTBUE KOAIIEPBATOB C OKPYKAOIIEH CPENOoid, CXOJICTBO C )KUBBIMU
OpraHU3MaMH: POCT, TUTaHUE, JbIXaHWe, OOMEH BEIIECTB, PA3MHOXKEHUE;

5. BO3HHKHOBEHHE T€HETHYCCKOIO Kozaa, MeM6paHH 1 Ha4yaj10 OMOJOTHYECKOM OBOJIFOIIMH.

CoBpeMeHHast KOCMOJIOTHUS CBA3BIBAET IPOUCXOKIeHUE BeeneHHo ¢ «bonbIuM B3pbIBOMY,
HEKOTOphI€ (DaKThI MOATBEPKIAIOT UACH0 OOJIBIIOTO B3phIBA, COMNIACHO KOTOPOH, 0KOJIo 15
MJIpA. JIET Ha3a IPOU30IIEN YyAOBUITHONW CHIIBI B3pBIB, IOPOAMBIINI U3BECTHYIO HAM
Bcenennyro. B coorBerctBuu ¢ konuenmuen O.10. [lImuara okosio 6 Mup. €T Ha3aa U3
ra3oBO-IblJIEBOr0 obsaka oopazosanock Conuie. M3 ocraBiieiics yactu obnaka,
Bpatnatouieiics Bokpyr ConHiia, chopMupoBainuch miaHeTsl COMHEYHON CUCTEMBI, B YUCIIE
KOTOpBIX ObLTa 1 3emitd. CaMbIM JIpeBHUM U3 OOHApPYKEHHBIX TOPHBIX opoa 4,6 mip/. jet. B
closix MoJioke 3,8 MIIpJl. JieT oOHapy»KeHbI MPOAYKTHI pacnaia XJopodusuia u Ipyrux
IIMITMEHTOB, a BO3pacToM 3,2 MIIpJ. JIET JaTUPYIOTCSI IEPBBIE JOCTOBEPHBIE HAXOAKU
MUKpPOOPTraHU3MOB. MOKHO 3aKJIIOUYUTh, YTO KU3Hb BO3HUKJIIA B TIEPUOJ MEXTY 4-3 MIIp/. JIET.
Kakue ycnoBus sBIsSIOTCS HEOOXOAMMBIMH U IOCTATOYHBIMHU 1151 €€ BOSHUKHOBEHUS?
[TepBoHauansHO 3eMJlst ObLIIa XOJOAHOW, HO OJaromaps pacmany paJlOaKTUBHBIX JJIEMEHTOB
OHa pa3orpeinacs, a Temmneparypa B €€ Heapax npoctunia 1000°C, B pesynbprare 4ero TBEpAbIE



MOPOBI HAYAJIM TUTABUTHCS U PACTIPEACTIIINCH CIEYIOIUM 00pa3oM: B IICHTPE — CaMble
TsOKENbIE, a Ha TIOBEPXHOCTH — camble J€rkue. [1oa BnusiHrEeM BBICOKOM TeMIepaTyphl
BEIIIECTBA BCTYNAJIH B XUMUYECKUE PEaKIMi. AKTHBHO JICHCTBOBAJIM BYJIKAaHbI, BRIOpAchIBas HA
MOBEPXHOCTD IIJIAHETHI U3 €€ HeAp OTPOMHOE KOJIMYECTBO HEOPraHUYECKHX BellecTs. B
pesyJbTare Jerazaluy IIaHeTapHbIX Help oOpa3oBanack armocdepa, KoTopasi COCTOosIa U3
apoB BOJIbI, YIJIEKHUCIIOTO ra3a, a30Ta, OKUCIOB cepbl. CBOOOAHBIN KHUCIOPOA, KOTOPHIii
BBIJICJISJICS U3 MAHTHH, OBICTPO PACXOA0BAJICS HA MPOLECCHl OKHCICHHUS.

3areM HaCcTyIuJI MEepUojl OXJIAXKACHUS TUTaHeThl. TeMriepaTypa Ha MOBEPXHOCTH 3eMIIU
causmwiack 10 100°C, Havanach KOHEHCAIIHUSI BOASHOTO Mapa B arMocdepe, mMpoILIn
MIPOJIMBHBIE JOXKIH, MPOIOJIKABIINECS THICSYEIIETHS U CONMPOBOXKIAIOIIMECS rpo3amMu. [ opsiuast
BOJIa 3ar0JIHsJIA BIIAJUHBI 36MHOM MTOBEPXHOCTH. B HEll pacTBOPSINCH BEIIECTBA,

coJiep Kalrecs B 36eMHOU Kope U atMocdepe, BCTyIanu B XuMudeckue peakiuu. Korma 3emist
OCThIJIa HACTOJILKO, YTO BOJSHBIE TIAPhl CI'YCTHUJIMCH U 00pa30Baiy NEPBUYHBIA OKEaH, MHOTHE
COCIMHEHUS], B TOM YHUCJIE U OPTaHUYECKHUE, OKAa3aJIUCh PACTBOPEHHBIMH B BOJIaX 3TOrO OKEaHa.
Taxum 00pa3oM, Ha MJIAHETE B TO BPEMSI CIIOXKUIICS YHUKAIbHBINA, HEOBTOPUMBIM KOMILIIEKC
ycioBuil. [loBepxHOCTH 3eMiln, BEPOATHO, €IIE HE COBCEM OCThLJIa, HO U HE Oblia U3TUIITHE
HaKaJeHa, OTCYTCTBHE 030HHOTO PKpaHa CIIOCOOCTBOBAIO HEOTPAHUUYEHHOMY MOCTYILICHHUIO Ha
MOBEPXHOCTD TUIAHETHI YIBTPA(PHOIETOBOTO U3ITyYSHHUS, YTO CIIOCOOCTBOBAIIO 00OpPa30BaHUIO
OpPraHUYECKHUX BEIIECTB.

[Tpennoxenns OnapuHa ObLIM MOATBEPKICHBI IKCIIEPUMEHTAJBHBIMHU onbiTamMu. B 1953
roly MOJIOAOM aMEpUKaHCKUI uccaenosarens Ctenm Muiep noasepr BO3AEHCTBUIO
AIIEKTPUYECKOTO UCKPOBOIO Pa3psaa CMECh IPOCTEHIINX ra3oB (BOAOPOIa, METaHa, aMMHAKa U
apoB BOJIbI), COCTABIISAIOLIMX, [10 €T0 MHEHUIO, atMochepy nepBudHoi 3emiuu. B
PEaKLMOHHON CMECU OH OOHApYKUJI aMUHOKHCIIOTHI U JPYTHe OPraHUYECKUE COEIUMHEHUSI.

OpnHako HU3KOMOJIEKYJISIPHBIE OPraHUYeCKUE BEIleCcTBa i€ He )KU3Hb. OCHOBY KU3HU
MPEICTABISIIOT OMOTIOIMMEPHI — TTHHHBIE MOJIEKYIbI OEJIKOB U HYKJIEMHOBBIX KUCIIOT,
ClIararouifecs: U3 3BeHbEB — aMMHOKHCIIOT U HYKJIEOTH10B. Bo3MOXkHO, Onononumepsl
BO3HHKJIM B MPEI0MOIOTNYECKYIO 310Xy Ha PACKaJIEHHBIX CKIOHAX BYJIKAHOB, a 3aTEM JOXKIU
CMBIBAJIU X B «IIEPBUYHBIN OYIbOH).

[TpoGieMa MpoUCXOXKACHUS )KU3HU B pe3ylbTare MHOTOJIETHUX SKCIEPUMEHTAIbHBIX
MCCJIEZIOBAHUN BO3MOXKHBIX MyTeH MpeadnoIornyecKoi IBOIIOLUN PAKTUYECKU CBENACh K
OJTHOMY LIEHTPAJILHOMY U YETKO (OPMYIHUPYEMOMY BOIPOCY — KaK BO3HUKIIM IPOCTEHIIIHE
YKUBBIE CUCTEMBI, KOTOPBIE CIOCOOHBI K «CaMOPa3MHOKEHUIO» 3a CUET UCIIOJIb30BaHUS
BELIECTB U SHEPTUU OKPYKAIOILEN CPEbl.

OmnapuH cuuTan, 4To mepexo 0T XMMHYECKOii IBOJIIOIUHN K OM0JIOrH4ecKoii TpeGoBa
00513aTeIbHOT0 BOBHUKHOBEHUS (Da30BO-000COOICHHBIX CUCTEM, CIIOCOOHBIX
B3aMMO/ICHICTBOBATh C OKPY’KaIOIE BHEIIHEN CPeIoif, UCIIONbB3YS €€ BEIIeCTBa U SHEPTHUIO0, U
Ha 3TOI OCHOBE CIIOCOOHBIX PACTH, MHOXHUTHCS M TIOJIBEPTaThCsl €CTECTBEHHOMY OTOODY.
Yu€Hblil oaraj, 4To pemaroiias pojb B IPEBPAIICHUH HEXXHBOTO B )KHBOE MIPHHA ek
OerkaM. DKCIIEPUMEHTAITLHO OBLIO YCTAHOBJICHO, YTO BHICOKOMOJICKYIISIPHBIC COCTMHCHUS, B
TOM YHCIie ¥ OeKH, CIIOCOOHBI K 00pa30BaHUIO0 KOMILJIEKCOB, KOTOPBIE MOTYT 000COOISATHCS OT
BCe Macchl BOJIBI, 00pa3ys Tak Ha3bIBaeMble KOAllePBATHBIC KAILIH, MU KOAIlepBaThlI.
HekoTtopsbie cBOICTBa KOAIlepBaTOB CXOIHBI CO CBOWCTBAMU )KMBBIX OPTaHU3MOB. Tak,
KOAIlepPBATHBIC KAILTH OOJIAIAt0T Y)Ke OTMPEACIEHHBIM, XOTS U IPUMHTHBHBIM, CTPOCHUEM. DTH
MaJICHbKHUE KaIllTi — KOMOUKH OeJIka CITIOCOOHBI MOTIIONIATh U3 BHEIIHEH Cpe/ibl OpraHNYeCKHe U
HEOpPraHWYECKHE BEIISCTBA M PACTH 3a CUET UX IMOCTYIUICHUS. B nanpHeimeM KoarepBarsl
npHOOpEH CIOCOOHOCTH MOITIONIATh U3 OKPYKAIOIICH CPE/Ibl JTUIIb T€ COSAMHEHHUSI, KOTOpPhIE
o0ecIeunBaid UM YCTOWIMBOCTD, TO €CTh CPEH KOallepBaTOB MET OMOXHMHYSCKHMA
€CTeCTBEHHBII 0TOOp. Ha rpanuile Mex 1y KoaliepBaTaMu ¥ BHEIIHEH Cpefol BEICTPAUBAIIHCh
MOJICKYJIBI JIMITHJIOB, YTO TIPHBEJIO K 00pa30BaHUIO MPUMHUTHBHON KJICTOYHOH MeMOpPaHHI,



o0ecreynBaroLIei KoalepBaTaM cTabUILHOCTE. B pe3ynbrare coelMHEHHs U B3aUMOACHCTBUS
KOAIIEPBaTOB C MOJIEKYJIAMH, CIIOCOOHBIMH K CaMOBOCIIPOM3BEICHUIO (TTOJUHYKIIEOTHIbI),
MOTJIM BO3HUKHYTh IPUMHUTHBHBIEC KJIETKH — IIPOOUOHTHI, MPEAIIIECTBEHHUKH MEPBBIX KUBBIX
opranu3MoB. Takas npeArnoloKUTEIbHAs OCIeI0BATEILHOCTh COOBITHH JOKHA Obli1a
NPUBECTH K 00pa30BaHUIO IPUMUTHBHOTO CAMOBOCIIPOU3BOASAIIETOCS T€TEPOTPOPHOTO
OpraHu3Ma, MUTaBILErocsi OpPraHMYECKUMH BELIECTBAMU IIEPBUUHOIO OylIbOHA.

Bo3HUKHOBEHUE MEPBBIX MPUMHUTUBHBIX KIIETOK U Ha4ai0 OMOJIOTHYECKON IBOJIFOIIAN
MPOU30IILIO OKOJIO 3-3,5 Mip. sieT Ha3al. [lepBbie )KMBbIe OPraHU3MBbI CYIIIECTBOBAJIU B
BOCCTaHOBHTEJIBHOM cpeJie M UMENTM aHaIPOOHBIN TUII IBIXaHUS, a IO CBOEMY CTPOCHHIO
HanoMuHaM Oaktepuu. [1o ciocoO0y muTaHusi OHU OBUTH TeTePOTPOPBI, 3aTEM BO3ZHUKIIN
aBTOTPO(BI, CHHTE3UPYIOIIUE OPTraHUKY M3 YIJIEKHACIIOTO ra3a U BOJbI, HCIIOB3Ys JIJISl 3TOTO
OHEPTHUI0 OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIN (XEMOABTOTPO(BI) HIIM COTHEYHOTO
cBera (poroaBToTpodsl). B epron BOSHUKHOBEHHS KU3HHU HA 3eMIIe OHA TTO/IBEpraiach
WHTECHCUBHOMY M3JTydeHnto COJHIIa, KOTOPOE ObLTO TyOUTENBLHO JIJISl BCETO KUBOTO, TO3TOMY
BCE MPOLECCHI MTPOUCXOIMIH B okeaHe. Ceifuac ro0ble OpraHnyecKre BellecTBa, Kak Obl OHU
HEe 00pa30BBIBAIMCH, TOTYAC OYIyT MOTIIOIICHKI reTepoTpodamu. B Hamie BpeMs opraHuIecKue
BEIIIECTBA BOSHUKAIOT OMOJIOTHUECKUM ITYTEM, TO €CTh B IIPOIIECCE CO3MaHMsl ceOe MOA00OHbIX.

B MOCICAHUEC I'OAbI MMOABJIAOTCA TCOPUHU, COINIACHO KOTOPBIM KU3Hb BO3HUKJIA B (bopMe
6I/IOI_[€HO3a, YK BKJIFOUEHHOTO B T€OXMMHUYECKUE KpYroBOpOThI, HO emé HC pacliaBIICrocs Ha
OTACIIBbHBIC OPraHU3MBbI. Hcrounukom HepBI/ILIHOﬁ OHCPIUuM CIIyKWUJI HE COJIHCYHBIM CB€T, a
BOCCTAHOBJICHHBIC XMMHUUYCCKHC BCIICCTBA U3 HEAP 3€MJ'II/I, TO €CTb IICPBHUYIHAA )KNU3Hb ObLIa He
((q)OTOCI/IHTeTI/I‘IGCKaﬂ)), a (XCMOCHHTCTHYCCKAs. HpeIICTaBJICHI/Ie O IICPBBIX O4Harax XM3HU
Jar0T HCAAaBHO OTKPLITBIC ITIOABOAHBLIC COO6H_I€CTB3., JKUBYIIUC Y THAPOTCPM — BBIXOHOB Iropssdnux
BOJ U Ta30B Ha JHC OKCaHa. O6peTH1as{ CBOM NCPBHUYHBIC KAaYC€CTBA )KU3Hb IIOHCMHOT'Y
pacTeKiach OT THAPOTECPM 10 IICPBUIHOMY OKCAHY, HACBIIIAA €ro OpFaHHKOﬁ.

Cy11ecTBYIOT U ApYrHe TMIIOTE3bl U TEOPUH IPOMCXOKICHUS )KU3HU Ha 3emiie. Bce oM He
IPOTUBOpEYAT JIPYr ApYry B INIABHOM: )KMBO€ BO3HUKJIO B PE3YJIbTATE LIEJIOT0 PsiAa XUMUUYECKUX
U QU3MUECKUX MPEBPAIEHU, OCYILECTBIIEMbIX Ha IPOTSKEHUN OYEHb JJIUTEIHHOIO BpEMEHU
B YCJIOBHSIX MOJIOJIOH MJIaHETHI 3eMJIsl.

«YacTo yTBEpKAAIOT, UTO B HACTOSIIIIEE BPEMsI UMEIOTCS BCE YCIIOBUS JJIsi BOSHUKHOBEHHUS
NPUMHUTHBHBIX KUBBIX CYIIECTB, KOTOpbIE UMENUCH Koraa-To. Ho ecnu ObI ceiiuac B KakoM-
1100 TEMIOM MaJIeHbKOM BOJIOEME, CoJieprKallleM Bce He0OX0AUMBbIE COM aMMOHUS U (hocdara
¥ JIOCTYITHOM BO3/ICHCTBHIO CBETA, TEIUIA, JIEKTPUIECTBA U T.II., XHMUYECKH 00pa3oBajcCs
0eJ10K, CIOCOOHBIN K AaTbHEUIINM BCE 00JIee CI0KHBIM MPEBPALLEHUSIM, TO 3TOT OEJI0K
HEMEIJIEHHO ObLI Obl pa3pylIeH WU MOMVIOLIEH, YTO ObLIIO HEBO3MOXHO B IEPUOJ 110
BO3HUKHOBEHUS KUBBIX cyiecTBy» Yapa3 JlapBuH.

Takum oOpazom:
1. JKu3Hp Ha Haiel TIaHeTe MPOoIIa JTUTEIBHBINA MyTh BOJIOIIMOHHOTO Pa3BUTHSL.

2. TlonmaBrnsroliee YMCI0 SKCIEPUMEHTAIBHBIX HCCIIEA0BAHMUIT 110 Ipodiieme
IIPOUCXOKACHUS JKU3HU CTUMYJIMPOBaIoCch Teopueil OnapuHa.

3. Cornacho runoreze A.J. OnapuHa, HICTOPUIECKOMY Pa3BUTHIO )KUBBIX CYIIIECTB
IpEeAIIECTBOBAN Tan aOMOT€HHOT0 00pa30BaHUs OPTaHUYECKHUX BEILECTB.

4. Cunres OpTraHUYCCKUX BCHICCTB U3 HCOPIraHUUCCKUX OCYHICCTBIIAJICS B BOI[HOﬁ cpeac
P YHUKAJIBHOM COUYCTAaHWH BHCITHUX yCHOBI/Iﬁ, Ooiee He BO3HHUKAIOMIUX B UCTOPUU
IIJTaHCTHI.

5. HCHOCpeHCTBeHHBIMI/I OpeaAMICCTBEHHUKAMU IMEPBBIX OAHOKIICTOUYHBIX OPraHnU3MOB,
BCPOATHO, ObLIH KOallCpBAaThI.



6. B mocnenHue robl B MOJICKYISIPHOW OMOJIOTHH BBISIBUIIACH COBEPIIIEHHO 0c00ast poib
PHK. Kpome xoporiro u3BecTHbIX (DYHKIIHA, BRISCHWIOCH, 4TO HekoTopble PHK
0071a1a10T SIPKO BBIPAXKEHHON KaTaTUTUYECKOM aKTUBHOCTHIO. BIiosiHe BO3MOXXHO, YTO
nepBUYHAs KU3Hb ObuTa moctpoeHa Ha PHK.

7. B Hacrosiiiee BpeMst Mbl HE MOXKEM CUMTATh, YTO Mpo0IieMa IPOUCXOXKICHHS HKU3HH
peuieHa. Y4€HbIe IPOJOIIKAOT UCKATh IIEPCIIEKTUBHBIC IIYTU €€ PEILICHMUS.

«MHorooopasue Teopuii BOSHUKHOBEHUS KU3HU HA 3eMiie».
1. Kpeanuonusm.

CornacHo 3To TeOpuH KU3Hb BOSHUKIIA B PE3YJIBTaTE KAKOT0-TO CBEPXbECTECTBEHHOTO COOBITHS
B nponuioM. Ee mpuaepKuBaroTCs MOCIe0BATENH TOYTH BCEX HAUOOJee pacipoCTPAHEHHBIX
PEJIUTHO3HBIX YUCHUH.

TpaguuMOHHOE MYNENHCKO-XPUCTUAHCKOE IPEICTABICHUE O COTBOPEHUHM MHUDPA, M3JI0KEHHOE B
Knure EBITI/ISI, BBI3BIBAJIO U MPOAOJIKACT BbBI3BIBATH CIIOPHI. XoTs Bce XPUCTHUAHC TPU3HAIOT, YTO
bubmus — st0 3aBer ['ocnozaa oM, 0 BOIPOCY O JUIMHE «IHs», yloMHUHaBLIerocs B Kuure
bbITHSA, CyIIECTBYIOT pPa3HOITIACHS.

HekoTopble cUuTaIOT, YTO MUP U BCE HACEJIAIOLIUE €0 OPraHU3Mbl ObLIIM CO3/1aHbl 32 6 JHEH 110
24 yaca. Jlpyrue XpucTHuaHe He OTHOCSTCS K BUOIMM Kak K HaydHOH KHUTE U CUUTAIOT, YTO B
Kuure bbiTHs W3710)k€HO B NOHATHOM Ais Jironed (opMe TEeOoNOrn4eckoe OTKPOBEHHE O
COTBOPEHUHU BCEX JKUBBIX CYLIECTB BCEMOryIIUM TBOpPLIOM.

Hpouecc 00’KECTBEHHOT'O COTBOPCHUA MHUPA MBICIIUTCA KaK MMEBIIMHA MECTO JIUIIb OJHaXIbI 1
IoTOMYy HGI[OCTYHHI)If/i JJIA H3,6JIIOZ[€HI/I$I. 3Toro J0CTaro4Ho, YTOOBI BEIHECTH BCIO KOHICIIIHUIO
00)KECTBEHHOT'O COTBOPCHUA 3a paMKHU HAYYHOTI'O UCCIICAOBAHU. HayKa 3aHHUMACTCA TOJIBKO TEMH
SABJICHUSAMMU, KOTOPLIC TOAAAKOTCA Ha6JIIOIIeHI/IIO, a IOTOMY OHa HHUKOrJa HE 6y,I[€T B COCTOSIHHUH
HU NOKa3aTb, HU OIMPOBECPIrHYTH 3TY KOHLCIIIHIO.

2. Teopusi CTAIHOHAPHOT'O COCTOSTHHUSI.

CornacHo 2TOM Teopuu, 3eMJisi HUKOTZIa HE BO3HHMKaja, a CYIIECTBOBaja BEYHO;, OHA BCETIa
CIocoOHa TMONANEPKUBATh JKW3Hb, @ €CIM W U3MEHsJIach, TO OYEHb Mayo; BHUIBl TOXKE
CYIIIECTBOBAJIA BCET/IA.

COBpeMeHHHe MCTOAbI AATUPOBAHUA HNAKOT BCC 0oJiee BBEICOKHE OILICHKH BO3pacTa 3GMJ'II/I, 4qTo
IMO3BOJIACT CTOPOHHUKAM TCOPHUHU CTAOMOHAPHOI'0 COCTOAHHA I10JIararb, 4TO 3eMis u BUIBI
CYILICCTBOBAJIN BCET/A. Y Kaxaoro BHAa €CTh ABE BO3MOXHOCTU — 1100 HU3MCHEHHE
YHUCJIICHHOCTH, 0o BbIMUpAHUC.

CTOpOHHI/IKI/I ITOM TCOPHUKU HC IMPU3HAIKOT, YTO HAJIWYUEC HIIM OTCYTCTBUEC OIIPCACIICHHBIX
HCKOITAEMBIX OCTATKOB MOXKET YKa3bIBaTh HA BPEMS NOSIBJICHUS WJIM BBIMUPAHUS TOTO WM UHOTO
BUJAd, U IPUBOJAAT B Ka4C€CTBC MpHUMEpa MPEACTABUTEIIA KUCTCIICPBIX pI)I6 — JIaTUMECPUIO. Ilo
MAaJICOHTOJIOTUYECKUM JIaHHBIM, KHCTENepble BbIMEPIU 0KoJo 70 mMuH. neT Hazaa. OgHako 3To
3aKJTIOYCHHE TPUIILIIOCH IEPECMOTPETh, KOoTJa B paiioHe Masarackapa ObuTH HalJCHBI KUBBIC
MpeACTaBUTENHN KUCTenepbiX. CTOPOHHUKU TEOPUU CTAIMOHAPHOTO COCTOSIHUSI YTBEPKIIAIOT,
YTO, TOJBKO U3y4dasd HbBIHC XKUBYIIHME BUABI U CPABHUBAA UX C UCKOIIAEMBIMU OCTaTKaMH, MOYKHO
JIeTIaTh BBIBOJ O BBIMMPAHUU, Ja U TO OH MOKET OKa3aTbCs HEBEPHBIM. BHeE3amHoe MosBICHUE
Kakoro-i1ubo HCKOIMaeMOro BHJA B OIPEIEICHHOM IIJJacTe OOBSCHSETCS YBEIWYEHHEM
YHCIEHHOCTH €r0 MOMYISAILUU WIH MepeMeNIeHuEM B MeCTa, OIaronpusiTHbIC I COXPaHEHUS
OCTaTKOB.

3. Teopusi naHcepMHH.

OTta TCOpU: HE IMPEAIaracT HUKAaKOoro MCXaHnmus3ma IJid 00BSICHEHHS NEPBUYHOIO BOBHUKHOBCHUA
JKU3HH, a BBIABUTACT UACKO O €€ BHC3CMHOM ITPOHUCXOKIACHUH. HOSTOMY €€ HCJIIb3d CUHUTATh
TCOpHCﬁ BO3HHUKHOBCHHA XHU3HHU KaK TaKOBOfI; OHa MPOCTO MEPCHOCUT HpO6J'I€My B KaKO€-TO



npyroe Mecto Bo Bceenennoil. I'mnmore3a Obuia BbinBunyta 0. JIubuxom u I. Puxrtepom B
cepenune XIX Beka.

CornacHo rumnore3e NaHCIEPMHUM XHU3Hb CYIIECTBYET BEYHO U IEPEHOCHUTCS C IUIAHEThl Ha
wiaHety Mereoputamu. [Ipocreiinme opraHu3Mbl UM UX CHOPBI («CeMEeHa >KU3HUY), MOonaaast
Ha HOBYIO IUIAHETy W HaWJs 3/1eCh ONaronmpusTHBIC YCIOBHS, Pa3MHOXKAIOTCS, AaBas Ha4dalo
SBOJIIOLIMU OT MpocTeHmuX GopM K CIOKHBIM. BO3MOXKHO, 4TO KM3Hb Ha 3eMJjie BOSHHUKIA U3
OJTHOM-EIMICTBEHHOM KOJIOHWU MUKPOOPTaHU3MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

it 000CHOBaHMS ATOM TEOPUH KCIOJIB3YIOTCS MHOTOKpaTHble nosieinenus HJIO, HackanbHbIC
M300paKCHUS ITPEIMETOB, TTOXOKHUX HA PAKETHl M «KKOCMOHABTOBY, a TAK)KE COOOIIECHUS SIKOOBI O
BCTpeYax C MHOIUIAaHETSHAMH. [Ipy M3ydeHWH MarepuajoB METEOPHTOB U KOMET B HUX ObLIH
O0OHapy>XeHbI MHOTHE «IPEIIICCTBCHHUKH >XUBOTO» — TAaKWE BEHIECTBA, KaK I[MAHOTCHBI,
CHUHHJIbHASI KUCIIOTA U OPTraHUYeCKHUE COCTUHEHUSI, KOTOPBIE, BOBMOYKHO, CHITPAJIH POJIb «CEMSHY,
MaJaBlIMX Ha TOJIyI0 3eMIIIO.

CropoHHMKaMH 3ToW rUnoTe3bl OblIH Jaypearsl Hobenesckoit npemun @. Kpuk, JI. Opren. ©.
Kpuk ocHOBBIBaJICSI HA IBYX KOCBEHHBIX JJOKA3aTEIbCTBAX:

®* YHUBCPCAJIbHOCTHU TCHETUUYCCKOI'O KOAA,

* HEOOXOAMMOCTH ISl HOPMaJIbHOTO METa0O0IU3Ma BCEX JKUBBIX CYIIECTB MOJMO/I€HA, KOTOPHIi
BCTPEYAETCS CEMYaC HA IUIAHETE KpaHE PEJIKO.

Ho ecnu xu3Hb BO3HMKIIA HE HA 3eMJle, TO KaK OHa BO3HHUKJIA BHeE ee?
4. Puznyeckne runmorTe3bl.

B ocHoBe (Qu3MUECKHX THIIOTE3 JIKHUT NMPU3HAHWE KOPEHHBIX OTIMYHUI JKMBOTO BEIIECTBA OT
HEXHMBOT0. PaccMOTpUM T'HIIOTE3y IPOUCXOKIEHUS KU3HU, BBIIBUHYTYIO B 30-¢ rogsl XX Beka
B. 1. BepHanckum.

B3rmsiibl Ha CyIIHOCTH JKU3HH MPUBEIIA BepHAICKOTO K BBIBOMTY, YTO OHA MOSIBIJIACH HA 3eMIIC B
dopme Ouochepsl. Kopennnle, pyHnameHnTanbHble OCOOCHHOCTH JKHMBOTO BEIIECTBA TPEOYIOT
JUISL €r0 BO3HHMKHOBEHHS HE XUMHUYECKHX, a (DM3MUECKHX IPOIECCOB. ITO JOJDKHA OBITH
cBoeoOpa3Has karacTpoda, moTpsiceHUEe cCaMUX OCHOB MUPO3JIaHUSI.

B cootBeTcTBUU ¢ pacnipocTpaHeHHBIME B 30-X Tomax XX Beka rurnore3amu oOpazoBanus JIyHbI
B pe3yJIbTare OTpbIBa OT 3€MJIM BELIECTBA, 3alOJHSBIIETO paHee THXOOKEaHCKYIO BIIAJUHY,
Bepnanckuii mpeanoniokui, YTO ITOT MPOIECC MOT BBI3BaTh TO CIHPAIbHOE, BUXPEBOE
JBUKEHHE 36MHOTO BEIlIeCTBa, KOTOPOE OOJIbIIIE HE TOBTOPUIIOCH.

BepHaI[CKHfI MPOHUCXOKACHUEC )KU3HHU OCMBICIIUBAJ B TCX KC macmradax u HWHTCpBAJIaX BPEMCHU,
YTO M BO3HUKHOBEHHE caMol BceleHHoi. HpI/I KaTaCTpO(I)e YCJIOBHUA BHE3AIIHO MCHAKOTCA, U U3
MMPOTOMATCPHUHN BO3HHUKAIOT KMBas U HCKUBAs MaTCpUsl.

5. XuMnuyeckue rumnoresbl.

Orta Tpynna runore3 OCHOBBIBAETCS Ha XUMHUUYECKOW cre-Iu(puKe >KU3HHU U CBS3BIBAET €e
IIPOUCXOXKACHUE C UCTOPHEN 3eMiu. PacCMOTpUM HEKOTOPBIE TUITOTE3bI ATON TPYIIIIBL.

* ¥V HCTOKOB UCTOPUU XUMHUYECKUX THUTIOTE3 CTOSUIA 8033penus J. I exkens. I €KKeIb CUUTAIN, UYTO
CHauaJa Mmoj JeHCTBHEM XUMHUECKUX U (U3UUECKUX MMPUYUH MOSBUINCH COSTUHEHUS YTIIepoaa.
DTH BelIeCTBAa MPEICTABIISLIA COOOW HE PaCTBOPHI, @ B3BECH MaJIeHbKUX KOMOYKOB. [lepBudHbBIC
KOMOYKH OBUTH CMOCOOHBI K HAaKOIUICHUIO Pa3HBIX BEIIECTB M POCTY, 32 KOTOPBIM CIIEI0BAJIO
JiefieHue. 3aTeM NoSBUIIach Oe3bsiiepHast KIeTKa — UCXOIHas (opma JIJis BCeX )KUBBIX CYIIECTB
Ha 3eMiie.

* OnpeesieHHbIM 3TAllOM B Pa3BUTHH XUMUYECKUX TUIIOTE3 abuorenesa cranakonyenyus A. U.
Onapuna, BeiiBUHYTas UM B 1922—1924 rr. XX Beka. ['unore3a Onapuna npencrasiser coboit
CHHTE3 JapBuHU3Ma ¢ onoxumuei. [lo Onapuny, HacIeICTBEHHOCTb CTaJsla CIIEACTBUEM 0TOOpA.
B runore3e Omapuna >xemaemoe BbIIAcTCs 3a JAedcTBUTENbHOe. CHayana Hee OCOOCHHOCTH



KHN3HHU CBOIATCA K 06M€Hy BCIICCTB, a4 3aTCM €ro MOACIUPOBAHHC 00BIBIACTCS PCIICHHOM
3araJjkKu BOSHUKHOBCHHA >KHU3HU.

» [unomesa /[ic. Pepnana npeanonaraet, 970 aOMOT€HHO BO3HUKIINE HEOONBINE MOJICKYIIBI
HYKJIGMHOBBIX KHCJIOT M3 HECKOJIBKHX HYKJIEOTHIOB MOIIIUA Cpa3zy K€ COCAUHSITHCS C TEMHU
aMUHOKHCIIOTaMHU, KOTOPbIE€ OHMU KOAUPYIOT. B 3Toil rumore3e mnepBUYHAs KHUBas CHUCTEMa
BUIUTCS  Kak  OuoxXxuMH4YecKkas  KH3Hb  0e3 OpPraHM3MOB,  OCYILECTBIISIOLIAS
caMOBOCIIpOH3BeIcHHEe W OoOMeH BemiecTB. Opranusmbl ke, mo JIk. bepHamy, mosBistoTCs
BTOPUYHO, B X0J1€ 000C00IeHHSI OTACTBHBIX YYaCTKOB TAKOH OMOXHUMHYECKOM )KM3HH C TIOMOILIBIO
MeMOpaH.

* B kauectBe mocieqHeil XUMHUYECKON TUIOTE3bl BOSHHUKHOBEHMS KU3HU HA HAIlIeW IUIaHeTe
paccmotpum eunomesy 1. B. Boumxkesuua, BIABUHYTYIO B 1988 roay. CoracHo 3Toi runorese,
BO3HUKHOBEHUE OPraHMYECKUX BEUIECTB IEPEHOCUTCS B KOCMHYECKOE MPOCTpPaHCTBO. B
crenu(UYecKnX YCIOBHIX KOCMOCA HJIET CHHTE3 OPraHWYECKHX BEUIECTB (MHOTOYHCIICHHBIC
OpIIaHUYECKUE BELIECTBA HaWJEHbl B METEOPUTAX — YIVIEBOABI, YIJIEBOIOPObI, a30THUCTHIC
OCHOBaHUS, aMUHOKHCIIOTBI, )KUPHBbIE KHUCIOTHI U Jip.). He uCKiItoueHo, yTo B KOCMUYECKHUX
pocTOpax MOIIU 0Opa3oBaThcsi HyKIeOTHAbI U naxe moiekynsl JJHK. Onnako, mo MHeHHIO
BoiiTkeBrua, XumMuuecKas 3BONItOLMs Ha OOMbIIMHCTBE M1aHeT COMTHEUHON CHCTEMBI OKa3allach
3aMOPOXKEHHOM W TPOJOKHUIIACH JIUIIL Ha 3emie, Haiias Tam moaxopasmue yciuoBus. llpu
OXJIAKIEHUM M KOHJIEHCAIIMK T'a30BOM TYMAaHHOCTH Ha NEPBUYHOM 3eMyie oka3ajcs Becbh Habop
OpraHMYeCKHX COeOUHEeHH. B 93TUX ycmoBUSIX JKMBOE BEIIECTBO IMOSBHIOCH H
KOHJIEHCUPOBAJIOCh BOKpYr BO3HUKIIMX abuoreHHo Moisekyn JHK. Wrak, mo rumorese
BoiiTkeBn4a mepBOHAYalbHO MOSBUIACH KU3Hb OMOXMMHYECKas, a B XOJI€ €€ SBOJIOIHU
HOSIBUINCH OT/EJIbHBIE OPraHU3MBI.

Kakoii Teopun npunepxrupaerech Bbl 1u4HO? [Touemy
OTtBeTbTE HA BONIPOCHI:

1 IToyeMy >ku3Hb BO3HMKIIA (3apOAMIIACH) M BHAYAJIEe Pa3BUBAJIACh TOJIBKO B OKEaHE?
2 B Hacros1ee BpeMs BO3MOXKHO JIn 00pa30BaHUE KU3HU HEOMOIOTUYECKUM ITyTEM?
Pe3yabTar 1esiTeIbHOCTH: OTUET

3amnTa — MHCbMEHHAaA 10 BOIIPOCaM TECT

MNPAKTHYECKAS PABOTA Ne §

Tema: «AHanu3 u OILICHKA PAa3JIMYHBIX TUIIOTE3 MIPOUCXOKIACHUA YCIIOBCKA
IIEJ'IB: MMO3HAKOMUTH € PA3JIMYHBIMHA T'MIIOTE3aMU MTPOUCXOKACHUS UCIIOBCKA.

Ocnamienue:

- “H(OpMaLIMOHHBIE UCTOUHUKH
- CXEMBI U PUCYHKHU

Xon padorbI:

1. IIpounTare TEKCT «I MMOTE3BI MPOUCXOKACHUS YEIIOBEKA» Ha CTP.282-284.

2.3anmoyHATH TaOIHILY:



®. N.0O. ydyeHoro uimn Toxp! xxu3HM [IpencraBienus: 0 TPOUCXOXKICHUHU YEIOBEKA

¢dunocoda

AHakcUMaHIp
Apucroreins
K. JIunnen

H. Kant

A. KaBep3Hes

Y. JTapBuH.

3. OTBeTUTH Ha BOIIPOC: Kakne B3I AbI HA ITPOUCXOKACHNUC YCIIOBCKA BaM Onmxe Bcero?

[Touemy?

4, Tabmuna 1. Cucmemamuuecxoe nonodicenue suoa Homo sapiens. 3anoinumo

CucreMaTH4eCKOE IIOJIOKEHNE [Ipu3Hakuy yenoBeka, COOTBETCTBYIOLIUE
JTAHHOW CUCTEMAaTUYECKOU IpyIine

[lapcTBO

Tun

[ IonTun

Kiacc

TTonkmacc

OTpsig

[Tonorpsin

CeMelcTBO

Pox

By

5. Puc. 1. OcHOBHBIE CTaIUN AaHTPOIIOTE€HE3a U UX XapakTepucTuka. CocTaBUTh
XPOHOJIOTHYECKYIO TaOJIUILY.
Craguu aHTpoIIoTreHesa Bpewms nosinenus XapakTepucTruka




AHTPO- TOMMIMALI= RPANOXOARIIIHE NPUMATM
L=l S e R e e I s S el s i e a——
Dryopithecus | Austratopi- | Homo erectus | Homo sapiens
thecus |
Jpuonurex | Ascrpano: | Jlpoweeiwsd | dpesnnn Honue mozn
nHTEX wnonex (e | yetomex |
xaTpon, ot | l
FANTPON MAP ) | NeANaepTATRY
' Kposamponen | Cospenennutin
SEA0MEX
Buew-
Hatit
Yepen Q 1
Obwew i y | ¢00.12 ) Ox0£0 Ocd |
| wgorn | 450 550 “. $00-1200 cu 1400w zo 1600 ew® | no 1800 e’
Opyaus , a 1 l
TpyAa ga L‘ {
58 S ¥IALY
Oopay | Onaysancnan | Awencxar | Mycrvepexsa | Hllsresnncpon- | Kamernui,
A KyYArTYpa: KYIRTYPA: KyANTYPa: | CKaR Ky ARTYPR MELHMIR,
HonnepLL, pyOmna, | maxosevwnsn, | opyansxy | Gporiopsii w
l orfoitiuxu sApHua cxpehing KOCTM, pOra | mencInui .mi
KaNNA

6. Tabmuma 2. @axkmopul 260110YUU Yelo8eKa.

buonornueckue akropbl ConuanbHble paKkTOpsbl

Brison:

IMPAKTUYECKAS PABOTA Ne 6
Tema: «3ydyeHne MeXBUIOBBIX B3aUMOOTHOIIIEHUH B 9KOCHCTEME: KOHKYPEHIIHsI, CHUMOUO03,

XUIMHUYECTBO, MMapasuTU3IM).

IIe.m;: IMO3HAKOMHUTH YHAIINXCA C B3AUMOOTHOIICHUAMU MEXY PA3JIMYHBIMUA BHUIaMU B
6I/IOI_ICH036; BBISIBUTH B3AUMOOTHOIICHUS OPIraHU3MOB B 9KOCUCTCMAX.

O0opynoBanue U MaTepuasbl: y4eOHUK, T0M. HHPOPMAIUI
Xon padorsl

BeinosiHuTe 3a1aHuA.

Bce cBs13ano co Bcem.”
b.Kommonep.



1. Haiinute numniHee mMOHATHE U OOOCHYHTE OTBET:

* COCHa, JIATYIIKA, TOBUJINKA;

* ny0, KOBBLIb, O€JIKa;

* OX/IeBOW YepBb, TYCCHUIIA, TUIECHEBBII TpHO.
* TUTP, MEIIBEIb, JIEB, TEIIap/I, JICOmap/I.

2. BoccranoBurte IIOCICJ0OBATCIIBbHOCTD:

— MeJIBe/lb, 300IIJIAaHKTOH, JIOCOCh, MeJIKas pbl0a, MIaHKTOH.
— sicTped, Myxa, maykK, CHHULIA, HEKTap 1[BETOB.

2.1 Yro 3a mocneoBaTenbHOCTh 3/71eCh n300paskeHa? UTo Takoe Ienb MUTaHus?
3.PCH_II/ITG IINCBbMCHHO ITO3HABATCJIIbHBIC 3a1a4U

3.1. ExxeTHEBHO CTPWXK MPU KOPMIICHUH MITEHIIOB MpUiIeTaeT K THe3ay — 34 pa3a. 3a 1 pa3 on
npuHocut 400 menkux HaceKoMbIX. [leprnoa BckapMiIMBaHUs ITEHIIOB COCTABIACT 33 JHA.
CKOJIbKO HACEKOMBIX YHHUTOKAET Mapa CTPUKEH 3a Mepro i BCKapMIIMBaHHS ITOTOMCTBA.

3.2. [1apa nacTo4ek B epHoj BCKapMIIMBaHUsI IITEHIIOB Npuieraer kK rue3y 400 pa3 B 1eHb,
npuHocs 3a 1 pa3 0,5 r. HacekoMmbIx. [lepuoa BckapminuBanus juures 20 gaeid. CKoabko
KUJIOTPAaMMOB HAaCEKOMBIX YHUUTOXKAET B [IEPHOJ] BCKAPMJIMBAHUS [ITEHIOB 3 Maphl JJaCTOYEK?

3.3. 10 xonmopaackux xykoB B TedeHue 30 cyrok chenarot 2.000 cm2 aucTbeB KapTodes.

3a cBOE pa3BUTHE OJHA JUYMHKA ChelaeT MpHOIM3uTeabHo 50 cM.2 TucTheB KapToders.
[loacuuraiite, kakyro miowaas JUCTheB CheasaT 1.000 konopaackux xkykoB? CKOJIBKO
JUYUHOK KOJOPAJICKOTO )KyKa MOTYT YHUUTOXXHTH TaKyIO TUIOIIA/lb JTUCThEB KapTodens?

4 .BpICKaX CBOE MHEHHUE

4.1. 3amedeHo, yTO B MecTax 0OMTaHUs TUTPa OOBIYHO HE BCTpeuaroTcs Boyiku. Ha
TEPPUTOPUH, TJI€ )KUBYT BOJIKHU, KaK IIPaBUIIO, HE ObIBaeT TUTPOB. OOBSICHUTE ATOT (aKT.

4.2. [Touemy B COCHOBOM JIECY MOKHO BCTPETUTh MOJIOZBIE €11H, @ B €JI0BOM JIECY MOJIOJBIE €U
He pacTyT. JlaiiTe OTBeT.

5.00bsICHM CeNyIONINE YTBEPKACHUS

— YPOBEHb OpPraHU3allMU KPBICHI BBILIE, YEM sSICTpeba;
— nmo0ast MUIIeBas Henb HaYUHAeTCs 0OBIYHO C paCTeHUH;
— B [IUIIEBBIX LIETAX KOJIUYECTBO 3BEHBEB — PA3HOE.

6.Y3Haii TOCITIOBUIIBI, U3JI0KCHHBIC Ha SI3bIKE OMOIOTHYECKUX U IKOJIOTHUECKUX TEPMUHOB

6.1. CKOJBKO 3TO MIICKOITUTAOIIIEE HEe CHA0Kall MUTAaTEIbHBIMU BEIIECTBAMH, OHO BCE PAaBHO
CTPEMHTCS B PACTUTEIBHOE COOOILECTBO.

6.2. [Iporecc cozmanmst MaTepUATEHBIX IIEHHOCTEH HECOMTOCTABUM C MIPEICTaBUTEIIEM
cemelicTBa Bomubnx, mo3TOMY HE MOKET CKPBITHCSI B PACTUTEIILHOM COOOIIECTBE

7. CocTaBbTe cXeMy BH/A0B B3aMMOOTHOLIEHMIi, CM. 1011 MH(OpMaIUIO:

1.CuMOnoTHYEeCKHE B3aMMOCBSI3H. TUITBI
2. AHTUCUMOHMOTHYECKHE B3aMOCBSI3U. THITbI
3. HeliTpanbHble B3aUMOCBSI3H.

3anosHseM TaOIUIly CIAEAYIOIIETO COePKAHUSI:

Tun B3aMMOOTHOIIEHUI ONpeAeseHne MNpPUMEpHI
(Ha3BaHUe)



CuMOHOTHYECKHE B3AUMOCBSI3H.

CuM0m103 — NO3UTHUBHBIEC B3aUMOOTHOIIIEHUS. DTO Takas (opMa B3aMMOOTHOLICHUH, TTPH
KOTOPOM MapTHEPHI [10JIy4atoT 10JIb3Y APYT OT Apyra (WIK OJMH U3 HUX OT JIpYroro).

MypaBeiHUK PBIKETro JIECHOT0 MypaBbsi. CUMOHMO3 € TISMH — IUTaHUE MaAbio TiIel. Tnei
MypaBbH HaXOJT, 3a110J13as1 Ha AepeBbs. Kpome xxuakoi numu (majs), MypaBbyd NUTAIOTCS
TBEPJIOW MUILEH, OOJBIIYIO YaCTh KOTOPOI COCTABIISIIOT HACEKOMBIE HA BCEX CTAMSIX Pa3BUTHSI.
Peixue necHble MypaBbU HE TOJIBKO CUMOMOHTBI, HO ¥ XUIIHUKU. CUMON03 — OyKBaJIbHO
“COBMECTHAsI )KHM3Hb. PazanuaroT HECKOJIBKO OPM CUMOMO03a: MyTyalIn3M, KOOIIEpalus 1
KOMMeHcan3M. Eciu BausiHie 0THOrO opranu3Ma TpeOyercs A pocTa U BbDKUBaHUS
JPyroro, TO TaKOW CUMOMO3 HA3bIBAIOT MyTyaqu3MoM. MyTyaJiM3M — B3aMMOBBITOJHOE
COXHTEJBCTBO, KOI'/Ia IPUCYTCTBUE IApTHEPA CTAHOBUTCS 00513aTENIbHBIM JIJIs CYILIECTBOBAHUS
KaXJI0T0 U3 HUX. MyTyalnuCTHYECKHE OTHOMICHHUS CKIIAABIBAIOTCS MEXK Ty TudamMu rpuda u
3€JIeHBIMU OJIHOKJIETOYHBIMH BOIOPOCIISIMHU, KOTOPbIE 00pa3ytoT HOBBII OpraHu3M —
TumaifHuK. MOXXHO HaOMI0IaTh elle OJIMH MPUMEP CUMOMO03a: KIIEBEp, OIBUIEMBIN IIMEIISIMU.
Y CcTpoHCTBO POTOBOTO arlnapara IMeNsiMU PUCIIOCO0JIEHO K ONBUICHHUIO 3aKPbITHIX [[BETKOB
0000BBIX pacTEHUH.

[nsnoyHblie TpUOBI U AEPEBBSA. ITO TOKE CUMOMOTHYECKHE OTHOLIEHHS. [ MBI NUIANTOYHBIX
rpuOOB IPOPACTAIOT B KOPHU JIEPEBHEB, 3aMEHSISI yTpaueHHbIE KOPHEBBIE BOJIOCKHU, OHH
BCACBIBAIOT BOJY, KOTOpasi MOCTYMAET 3aTeM B MIPOBOSIINE COCYbI AepeBa. B3aMmeH aepeBo
cHabOkaeT rpud roToBBIMU OpraHM4YeCKUMH BelecTBamMu. [Ipumepsl: ki1yOeHbKOBBIE OaKTEpUU
Ha KOPHSAX 000O0BBIX, JIMIAWHUK, MUKOPH3a — CHMOKO3 Tpruda 1 KOpHs, 0epe3a U 1o 10epe30BUK

U IpyTHe.

KomMeHncann3m — 1osne3Ho-HeNTpaabHble B3aUMOOTHOIIEHHUS, IPU KOTOPBIX OJIMH BUJ
U3BJIEKAET MOJIb3Y, a IpyromMy 310 0e3pasindHo. Mosojas enodka, pacTyuias B TeHU Oepesbl, —
SApKUi puMep koMMeHcanu3Ma. CylecTBOBaHUE €JI0UKH JUIs B3pOciIoi 6epe3bl He3aMETHO,
HECYILIECTBEHHO, HO JUI TEHEBBIHOCIMBOM €11 KPOHA Oepe3bl CIIYKUT 3aIUTON OT COJIHIIA.
PaznunuatoT a) HaxJ1eOHMYeCTBO: JIbBBI U TUEHBI, aKYJbl U PHIOBI-TPUIUIAIEL; §)
KBapTHUPAHCTBO: OPXUJIES U IEPEBO, AEPEBO U JTUIIAlHUK. YacTo

B3aMMOOTHOIICHHUS COTPaNe3HNYecTBA U HaXJI€OHMYECTBA MOYKHO MPOIEMOHCTPUPOBAThH Ha
OJIHUX U TeX K€ ImpuMepax. Y Tpyma 3ailia “TpyAnuTcs” JIMca U MyXH, pa3Jeisiolne ¢ Hei
Tparesy, SBJSI0TCS COTparne3HUKaMy U HaxJICOHHKaMHU OJJHOBPEMEHHO, a BOPOHBI BCTYMAIOT B
JIpyrue B3aMMOOTHOUIEHMs ¢ JJMCON — KOHKYpeHTHbIe. [lecer moabenaeT 3a 6eabIM MeBEAEM
OCTaTKH €ro J0OBIYM — TIOJIEHEH, phIOBI-IIPHUIINTIANIBI TOIOMPAIOT KYCKHU MHIIH, BBINAJaroIne
W30 pTa aKyJbl.

AHTHCUMOMOTHYECKHE OTHOIIEHHMSI.

IMapa3uTu3M — 10JIe3HO-BPEIHBIE MEKBU/IOBbIE OTHOIIEHUS, TPU KOTOPHIX OJUH BH/ )KUBET 3a
cuet npyroro. Paznmudaror DKTomapasuToB M SHAONAPA3UTOB. DKTOMAPA3UTHI — ITO HAPYKHBIE
napa3uTel. OHM HE KUBYT Ha TeJIe OCTOSHHO Ha TeJe X035IMHA, TO €CTh SIBISIOTCS
BpPEMEHHBIMH TTapa3uTaMu. [I[pumepamu SBISIOTCS OJIOXH, BIIH, KPOBOCOCYIIIHE IBYKPBLIBIE.
OH0napa3uThl HOCTOSIHHO XUBYT B TEJI€ X035IMHA, HAIPUMED, Tapa3uTHUECKUE YEPBU
(KpyTJble U TUIOCKHE).

[TapazuTHyeckne OTHOIIEHUSI BCTPEUAOTCs U y pacTeHuil. [IpuMepsl: moBmiIMKa HE UMeeT
JIMCTHEB U MOJTydaeT MUTATEIBHBIC BEIIECTBA 32 CUET XO3sIMHA — JAPYroro PACTEHHS;, TPUO
buTodTOopa nMapasuTHUPyeT Ha BHICIINX PACTEHUSX, pacTeHue neTpoB kpecT. (Cobaka u kneuy.)



KoHnkypeHIusi — B3auM0O-BpeHbIEC OTHOIICHUS, TIPYU KOTOPBIX OPTaHU3MbI YTHETAIOT B
pe3yibTare 00phOBI 32 CyIIeCTBOBaHUE. BIOb MIIIEHHYHOTO TOJIS, PUJIETAIOIIETO K OITYIITKE
Jieca, pacTyT COpPHbBIE paCTEHUS: BACUIIBKY, MBIPEH, JIbHSIHKA. B3aUMOOTHOMIEHUS KYJIbTYPHBIX
Y COPHBIX PACTCHUH TOXe KOHKYPEHTHBIC. B CMEIIaHHBIX Jiecax OBICTPO PACTYIIHE ACPEBbS
OyIyT 3aTEHSATh U YTHETATh MEJICHHO PACTYIIHE IEPEBhs, a TAKIKE TPABIHHUCTHIC PACTCHHUSI,
KOTOpBIE TPeOYIOT OOJIBIIE CBETA, U TEM CaMbIM, BRITECHSTh X, JIUINAS CBETA M MUTATEIbHBIX
BeriecTB. [IpuMepoM MOXKET CITy)KUTh OOMTaHUE HA OJTHON TEPPUTOPUHN ABYX OJTM3KHX BUIOB —
COJIOBBS M Bapakymku. Kak mpaBuiio 3Tu BUIIBI B IPUPOJIC B OJTHOM OHOTOIIE BMECTE HE
XKUBYT. (IL{yxa u oxyHnw, 601K u aucuya.)

XHUIHUYECTBO — [10JIE3HO-BPEAHBIE MEXKBHIOBBIE OTHOLLICHUS, IPHU KOTOPBIX OJAWH BH]I
HaIlaJaeT Ha IPYToH C LENbI0 €ro YHUUTOXKeHus. PocsiHka 1 Myxa, Komap U BOJIK, YaCTHBIN
CITy4ail — KAHHUOAIU3M y KPBIC, Y OYphIX MeABEICH. XUITHHUECTBO BCTPEUACTCS U Y PACTEHUH,
HallpuMep, pacTeHUEe BEHEpUHA MyXO0JI0BKa. JINCThS MyXOJIOBKHU MTOKPBITHI HKEJIE3UCTHIMU
BOJIOCKaMH, KOTOPBIE BBIJICIISIFOT JIUTIKYIO CIIH3b, COAepkKaIyto ¢pepMeHThl. Eciu K TucThaM
MPUWIMNAKOT MEIKNE HACEKOMBbIE, Kpasi JIMCTHEB CMBIKAIOTCS U IIPOUCXOIUT NIEpeBapUBaHUE
HacekoMoro. [layk-KpecToBUK, €ro JIoBUasi CeTh U MyXa —3TO XUITHUYECTBO. CIIeTHU, KOMapHI,
MOIIIKH, OTPABIISAIOIINE HAM KU3Hb BO BPEMSI IIyTELIECTBUS,— MAPa3UThI-KPOBOCOCHI
TEIUIOKPOBHBIX JKUBOTHBIX U YeloBeKa. (Jucuya u 3aay, muep u ojieHs.)

HeiitpaiabHble.

3t0 (hopMa B3aMMOOTHOIIEHHA, TP KOTOPOM OPraHU3Mbl, OOUTAIOIINE HA OJHON TEPPUTOPHH,
HE BIUSIOT IpYT Ha JIpyra. [Ipumepom MoKeT CiayKHUTb JOCU U OEIIKHU, KJIONbI U BOAOMEPKH,
CHUHMUIIBI U €KU.

8. Onpenenurte xapakTep B3aUMOOTHOILIEHUI OPraHU3MOB B IIPUPOJIC, UCTIONB3YS
0003HaueHU:

8.1 DkoJiornueckre B3aMMOOTHOIIEHUSI OPTAaHU3MOB B IPUPO/Ie, 0003HAYEHHUSI.

+ 0 — mone3Ho-HEeHTpaIbHbIC
— 0 — BpemHO-HEWTpabHBIE
+ + — B3aUMO-BBITOJTHBIE

+ — IOJIC3HO-BPEAHEIE

— — B3alMO-BpEIHBIE

0 0 HeWiTpanbHbIE

8.2 Xapakrep B3aUMOOTHOIIIEHUH OPTaHU3MOB B ITPHPOJIC

OJICHU U JIOCH, KaK PA3HOCUMKH CEMSH PacTeHUN;
rpud ¥ BOJIOPOCITH B COCTABE JIMIIAHHUKA;
CHETUPH, KaK TOTPEOUTENH CEMSH PaCTEHUH;
HUISITIOYHBIN TPUO U 1epEBO;

TPYTOBHK U JIEPEBO;

MypaBbHU U TIIU;

KJIECT M O€eJIKa;

KOpOBa U TPaBa;

nuca u 010xa;

10. cOpHSKH U KYJIbTYPHBIC PACTCHHUS.

CoNoOARWNE

«Bce cBs3aHo co BceM.”
B.KommoHep.

BbiBoa: o6ocHyliTe 3akoH Kommonepa.



ITPAKTUUYECKAS PABOTA Ne 7
Tema: «AHanu3 U OLIEHKA MMOCJIECICTBUI JEATEIBHOCTH YEJIOBEKA B OKPYKAIOILIEH Cpenie,

NI00ABHBIX DKOJIOTHYECKUX HpO6J'I€M n H}/TCI‘/'I HUX PCIICHUA

Leab: MO3HAKOMUTH yYAIIUXCS C MTOCIEICTBUSMU XO3SHCTBEHHON AESITETLHOCTH YEJIOBEKa B
OKpYKaroLlen cpele.

O0opynoBanue u Matepuajbl: Gororpaduu, CTaTby 0 Pa3TUIHBIX ITI00ATBHBIX
IKOJIOTMYECKUX MPoOIeMax

https://infourok.ru/videouroki/56 OCHOBBI palMOHAIIBHOTO MTPUPOAOIIOIH30BAHUS

https://infourok.ru/videouroki/55 BnusiHMe 3arpsa3HEHUI HA KUBBIE OPTaHU3MbI

https://infourok.ru/videouroki/62 aHTpornoreHHoe BiusHUE Ha Ouochepy

Xoa pa6oTsl
1. TIIpoumrtars TeKcT «OCHOBHBIE HKOJIOTUUECKHUE MPOOIEMBI COBPEMEHHOCTH Y.

2. Jlns 3amOJHEHUS TaOIHIIbl HCIIONb3yHTe HH(OPMALHIO BUACO(DUIBMOB, MAaTEPHAIIBI
npuBeIEHHBIC HIDKE, MaTepuai naparpada 35 (yueonuk «buomnorus. 11 kimacey)

3. 3amonHute TaOIUILY:

JKonozuueckue npoonemol Ilpuuunn Ilymu pewenus 3xon02uueckux
npoonem

4. Cdopmynupyiite BeiBoa. OTBETUTH Ha Borpoc: Kakue skonornueckue mpooieMsl, Mo
BallleMy MHEHUIO HauboJiee cephe3Hbie U TPeOyIoT HeMeieHHoro perneHus? [Touemy?

1.3arpa3Henue armochepsl

IIpu4nHbBI 3K0JI0rHYecKoil MpodJaeMbl. 3arpsi3HEHNE aTMOC(EPDI — IKOJIOrHUecKas poodiema,
HE TOHACIBIIIKE 3HAKOMas XUTEISIM aOCOJIOTHO BCEX YroNKOB 3eMiid. OCOOEHHO OCTpo eé
OIYIIAIOT MPEACTABUTEIN TOPOIOB, B KOTOPBIX (YHKIMOHUPYIOT MPENNpHUSITHS 4EPHOU H
[[BETHOM METAJUTypruM, HSHEPreTUKH, XUMHYECKOH, He()TEeXMMHUYECKOW, CTPOUTENIbHON H
LEJUTI0NI03HO-0yMa)kKHOW MPOMBIIIIIEHHOCTH. B HEKOTOpBIX roposgax arMocgepy TakkKe CHUIBHO
OTPABIIAIOT ABTOTPAHCIOPT M KOTEJBbHBIE. BCE 3TO mpHMeEpbl aHTPONOTEHHOIO 3arpsi3HEHHUS
BO31yXa. YTO ke KacaeTcsl €CTECTBEHHBIX HCTOYHUKOB XMMUYECKHUX AIEMEHTOB, 3arPSA3HSIIOIINX
arMocdepy, TO K HUM OTHOCSATCS JIECHBIE MOXKapbl, U3BEPKEHUS BYIKAHOB, BETPOBBIE IPO3UHU
(pa3BeMBaHHME TIOYB M YACTUI[ TOPHBIX IIOPOJ), PACHPOCTPAHEHUE TMBUIbLIBI, HCHAapeHUus
OPTraHNYECKNX COCANHEHUMN U €CTECTBEHHAS paJuallns.

IMocaeacTBus 3arpsizHeHus armocgepbl. ATMochepHOe 3arps3HEHHE BO3IyXa OTPUIIATEIBHO
CKa3bIBAETCS HA 37I0POBbE YENIOBEKA, CIOCOOCTBYS PpAa3BUTHIO CEPACYHBIX M JIETOYHBIX
3aboneBaHui (B YacTHOCTH, OpoHXHTa). Kpome Toro, Takue 3arpsi3HUTENN aTMOC(ephl Kak 030H,
OKCH/JIBI a30Ta U JUOKCHUJ] CEPhI pa3pylIAIOT €CTECTBEHHBIE SKOCUCTEMBI, YHUUTOXKAsl PACTEHUS
BBI3BIBAsi CMEPTh JKUBBIX CYIIECTB (B YaCTHOCTH, PEYHOM PHIOBI).


https://infourok.ru/videouroki/56
https://infourok.ru/videouroki/55
https://infourok.ru/videouroki/62

Pemenne 3xo10ru4eckoi npodJjaemMsl. [7106ambHYI0 SKOJIOTHYECKYIO IPOOIEMy 3arps3HEHUs
arMocdepsl, 10 CJIOBaM YYEHBIX U IPEACTABUTENEH BIACTH, MOKHO PELLIUTh CIETYIOUIMMHU
IIyTAMMU:

— OrpaHUYeHHEe POCTA YUCIICHHOCTH HACEIICHMUS;

— COKpalleHre 00bEMOB HCIIOIb30BaHUS SHEPTUN;

— TOBBIIIEHHE YHEProd(PPEeKTUBHOCTH;

— YMEHBIIIEHHE OTXO/O0B;

—Iepexo] Ha SKOJIOTUYECKHU YHCThIE BO30OHOBIISIEMbIC HCTOYHUKH YHEPTHH;
— OYHCTKA BO3yXa Ha 0c000 3arps3HEHHBIX TEPPUTOPUSIX.

2. I'mo6anpHOE MOTETIICHUE

[puunabl I06anbHOr0 MoTenJieHusi. B reuenne XX Beka cpenHsis TeMieparypa Ha 3emiie
BbIpocia Ha 0,5 — 1C. [maBHOHM npUUMHON I10OATBHOTO MOTEIUIEHUS CUYUTAETCSI NOBBILICHHUE
KOHIICHTPAIMX YIJICKHCIIOro Ta3a B arMoc(epe BCIICACTBHE YBEIHMUCHHS 00BEMOB CKUTAEMOTO
JFOABMHU UCKOIIAEMOTO TOILUIMBA (YToib, HEPTh U UX MPOU3BOAHBIC). J{pyrUMH MPEIoChUIKaMH
I00aTbHOTO MOTEIICHUS ABJISIIOTCS IIEPEeHaceIeHNE TUIaHEThl, COKPAI[eHNE TUIONAaI! JECHBIX
MAaCCHBOB, UCTOIIIEHNE O30HOBOTO CJIOS M 3amycopuBaHue. OIHAKO HE BCE HKOJIOTH BO3JIAraroT
OTBETCTBEHHOCTh 32 MOBBIIICHUE CPEJHETOJOBBIX TEMIEparyp LEIMKOM Ha aHTPOIOTCHHYIO
JeATeIbHOCTh. HeKoTophle CUMTAIOT, YTO INI00ATbHOMY IOTEIUICHHIO CHOCOOCTBYET W
€CTECTBEHHOE YBEJIMYCHHUE YHCICHHOCTH OKEAaHMYECKOrO IUIAaHKTOHA, MPHBOMAIICE K
HOBBIIICHUIO KOHLIEHTPALUH BCE TOTO K€ YIIEKHCIIOTO ra3a B arMocdepe.

HocaeacrBusa mapHukoBoro 3¢¢exra. Ecou remneparypa B teuenne XXI Beka yBeJIMUUTCS
emi€ Ha 1 C — 3,5 C, kak mporHo3upyIOT yU4€HbIE, TOCIECTBUS OyIyT BeCchMa MedaabHbIMU:

— IHOAHUMCTCA YPOBCHb MUPOBOT'O OKCaHa (BCJ'IGI[CTBI/IC TassHUA TTOJISIPHBIX J'IB,Z[OB),
B03paCTéT KOJIMYCCTBO 3aCyX U YCHIIUTCA MPOLECC ONMYCThIHUBAHUA 3€MCIIb,

— HCYC3HYT MHOT'UC BU/IbI paCTCHI/II\/’I " )KUBOTHBIX, HpI/ICHOC06J'IeHHLIe K CyII€CTBOBAHUTIO
B Y3KOM JHAIIA30HC TEMIICPATYP U BIAXKHOCTH,

— y4acTATCS yparaHsl.

PemeHue 3K0/10rn4Y€ecKoii NPooIeMbl. 3aMEITUTh TPOIECC TIO0ATEHOTO MOTEIUICHHS, 110
CIIOBaM JKOJIOTOB, TIOMOTYT CJICTYIOIIHE MEPhI:

—IIOBBIIIICHUEC IICH HAa UCKOIIa€MbIC BU bl TOIIJINBA,

—3aMEHa UCKOIIaeMOr0 TOIIMBA KOJIOTMUECKH YUCTHIM (COJIHEUHAsl SHEPTUS, SJHEPTUS
BETpa U MOPCKHX TEUEHUI),

— pa3BHUTHE 3HEProcOeperaromx 1 6€30TXOAHBIX TEXHOIOTHH,
— HaJIOr000JI0’KeHHE BEIOPOCOB B OKPYKAIOLIYIO CPELY,

— MHUHUMU3AIUA IIOTEPHL METAaHa BO BPpEMA €10 I[O6BI‘II/I, TPAHCIIOPTHPOBKHU I1O
TpyOONpOBO/IaM, pacrpesieieHus: B TOPOAax U c&ax U MPUMEHEHHUS Ha CTAHIIUAX
TEIJIOCHA0KEHUS U DJIEKTPOCTAHIUAX,

— BHCPCHUC TEXHOJIOTUM MOMIOIECHMS B CBSA3bIBAaHU YIJICKUCIIOTO ra3a,



—II0Ca/iKa JIEPEeBhEB,

— YMEHBIIIEHUE Pa3MEPOB CEMEH,

—DKOJIOTHYECKOE MPOCBEIICHUE,

— IpUMEHEeHHEe (PUTOMETHOPALIUH B CEITHCKOM XO3SICTBE.

3. 3arpsi3HEeHUE BOJIbI

IlpuyuHBI JIKOJOTrHYECKOW MpodaeMbl. [JaBHBIMU 3arps3HUTEISIMH  THApochephl Ha
CErONHALIHUI JeHb ABISAIOTCA HePTh U HePTEHpomyKThl. B BoAbI MHpPOBOro okeaHa 3TH
BEIIIECTBA IPOHHUKAIOT B PE3YJIbTaTe KPYIICHUS TAHKEPOB U PETYISAPHBIX COPOCOB CTOUHBIX BOA
OPOMBILIUICHHBIMU  OpeAnpuatusMud.  [loMuMO ~ aHTpONOreHHBIX  HEPTEHPOIYKTOB,
WHAYCTPUAIbHBIE U OBITOBBIE OOBEKTHI 3arps3HSAIOT ruApochepy THKENBIMU METaUlaMU U
CJIO)KHBIMH OPTaHMYECKUMM COECAMHEHUSIMU. JIuzepaMu 1o OTpaBJIEHUIO BOJ MUPOBOIO OKEaHa
MUHEPATBFHBIMH BEIIECTBAMH U OMOTEHHBIMH AJIEMEHTAMH MPU3HAIOTCS CENIbCKOE X03SHMCTBO U
MUIIeBass NPOMBIIUIEHHOCTh. He 00xomuT cTopoHO# ruapocdepy U Takas DiodanbHas
IKOJIOTUYECKas MpobiIeMa KaK paaroakTHBHOE 3arpsizHeHue. [lpeanocsuikoii e€ popmMupoBaHus
MOCIY)KUJIO 3aXOPOHEHHE B BOJAaX MHUPOBOTO OKE€aHa paJHOaKTUBHBIX OTXOI0B. MHOrue
Jep>KaBbl, 001a1a0Ue PA3BUTON aTOMHOM MPOMBIIUIEHHOCTHIO U aTOMHBIM (prioTom, ¢ 49 1o
70-i1 Tompl XX Beka LIEJCHANpPABICHHO CKIAQAUPOBAIM B MOpPS M OKEaHbl BpEIHBIC
paZloaKTUBHBIE BelllecTBa. B MecTax 3aXOpOHEHHs PaJUOAKTUBHBIX KOHTCHHEPOB HEPEIKO U
CEeroJiHs 3allIKaJNBaeT ypOBEHb 11e3us. Bombsl Mopeii u okeaHOB 00OTamaloTcsl pagualueii u B
pe3y/abTare MOABOAHBIX U HAJBOAHBIX SJIEPHBIX B3PHIBOB.

IMocaeacTBUs paguoaKTHUBHOIO 3arpsi3HeHHMs BoAbl. HedTsiHOe 3arpsizHeHue rugpocdepsl
OPUBOIUT K pa3pylIEHUI0 €CTECTBEHHOM cpeabl OOUTaHMA COTEH IpeicTaBUTENeH
OoKeaHn4eckoil (opsl M (ayHbl, THOETN TUIAHKTOHA, MOPCKUX IITHUI] U MJICKOMHUTAIOMMX. J{1s
3/I0pOBbsl YEJIOBEKAa OTPABJICHHE BOJ MHUPOBOTO OKEaHAa TaKXKe IPEACTaBISET CEPbE3IHYIO
OIAaCHOCTB: «3apaKEHHas» pajualuent ppida U Mpovre MOPEnpOyKThl MOT'YT 3alPOCTO MONACTh
K HEMY Ha CTOJI.



