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Meronueckue PEKOMEHJALMHU JUISl BBIIIOJHEHUS MPAKTUYECKUX 3aHATHH M0 JUCIUILIMHE
buonorust SBISIFOTCS 4YacThIO OCHOBHOUM mpodeccroHanbHON oOpasoBaTenbHOl mporpammbl ['BIIOY
«KCXK» 1o Bcem crienuaabHOCTSIM.

[IpakTdeckne padOTHI MPOBOJATCS C IEIBI0 3aKPEIUICHUs, YIIyOJICHHUS W CHCTEMaTH3aIluu
TEOPETUYCCKUX 3HAHUM 10 00IIeH OHOIOTHH.

[IpakTuyeckne pabOTHI HANIPABJICHBI HA JOCTHKEHHE CIICAYIOIIUX PE3YIbTATOB!
JAUYHOCIHBIX:
— c(OpMHPOBAHHOCTh YYBCTBAa TOPAOCTH M YB@KEHHUS K HMCTOPUM M JOCTUKEHHUSIM OTEYECTBEHHOM
OMOJIOTMYECKON HAYKU; MTPEICTABICHUS O LIEIOCTHONW €CTECTBEHHO-HAyYHOU KapTUHE MHPA;
— NOHMMAaHHE B3aMMOCBS3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX BIUSHUS Ha OKPYXKAIOIIYIO
cpeny, 9KOHOMHUYECKYI0, TEXHOJIOTHYECKYIO, COIIMATIbHYIO U ATHYECKYIO Cephl IeATEIbHOCTH YEJI0BEKa;
— CIOCOOHOCTh HCHOJIb30BaTh 3HAHHUS O COBPEMEHHOW €CTEeCTBEHHO-HAyYHON KapTMHE MHUpa B
o0Opa3oBaTelbHOM U MPOECCHOHANBHON N1EATEIbHOCTH; BO3MOXXHOCTH HMH(OPMALIMOHHOW Cpeabl s
obecrnieyeHus MpoIyKTUBHOTO caMOOOPa30BaHMUS;
— BJIaJIeHUE KYJIbTYpOH MBIIUIEHHUS, CIOCOOHOCTh K 0000IEHUIO, aHAIN3Y, BOCIPUATHIO HH(OPMALUU B
00J1aCTH €CTECTBEHHBIX HAyK, IOCTAHOBKE 1€ M BBIOOPY IyTeil ee NOCTUkKEHUS B MPO(ECCHOHAIBHON
cdepe;
— CIIOCOOHOCTh PYKOBOJCTBOBAThCS B CBOEH JESATEIBHOCTH COBPEMEHHBIMM MPUHIIMIIAMHU TOJIEPAHTHOCTH,
JIMajIora U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJAEHCTBUIO C KOJUIEraMu, paboTe B KOJUIEKTUBE;
— FOTOBHOCTb UCIIOJIb30BAaTh OCHOBHBIE METO/IbI 3AIUTHI OT BO3MOXKHBIX OCIEICTBUM aBapuii, KaTacTpoq,
CTUXMIHBIX O€ICTBHUI;
— oOnazaHue HaBblKamMM Oe3omacHOW pabOTBl BO BpeMsl NPOEKTHO-UCCIEAOBATEIbCKOM U
HKCIEPUMEHTAIBHOM JIeATEIbHOCTH, IIPU UCIIOJIb30BaHUH J1a00PaTOPHOTo 000pyI0BAHHUS;
— CIIOCOOHOCTH HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B INPAKTUYECKOW JEATENBHOCTH U
MIOBCEJTHEBHOM JKM3HU Il CcOOMIOeHUsT Mep MNpO(UIAKTUKM OTpaBJIEHUH, BUPYCHBIX U JIPYTHX
3a00JIeBaHU, CTPECCOB, BPEAHBIX IPUBBIUEK (KypEHHs, AJIKOTOJIM3Ma, HAPKOMAHHUHM); IPABUII TTIOBEICHUS B
IIPUPOJHOM Ccpeie;
— TOTOBHOCTh K OKa3aHHMIO IMEpPBOMH IOMOILIM IMPH TPaBMax, MPOCTYAHBIX M JpYTUxX 3a00JieBaHMSIX,
OTPABJIEHUSIX IUILIEBBIMU IIPOAYKTaMU;
MemanpeomMemHblx:
— OCO3HaHHUE COIMAJIbHON 3HAUYUMOCTH CBOEH MNpodeccuu/crenualbHOCTH, 00jaaHue MOTHBaLUed K
OCYIIECTBICHHIO MPO(eCCHOHAIBHON AATENbHOCTH;
— MOBBIIICHNE UHTEIIEKTYAIbHOTO YPOBHS B MPOLIECCe U3YyUEHUsI OMOJIOTMUECKUX SIBJICHUN; BBIIAIOIINUXCS

JIOCTHKEHHMI 6I/IOJ'IOI‘I/II/I, BOIICAIINX B O6LH€‘I€HOBC‘I€CKyIO KYJIbTYPY, CJIOKHBIX U IPOTUBOPCUUBBIX HYTCﬁ



pa3BUTHUS COBPEMEHHBIX HAYUYHBIX B3IUISAJIOB, WICH, TCOpPHH, KOHIEHIMA, THUIOTe3 (O CYIIHOCTH U
MIPOUCXOXKICHUH KU3HU, YETIOBEKA) B X0/ padOThI ¢ pa3IMYHBIMA UCTOYHUKAMU WH(POPMAITUH;

— CMOCOOHOCTh OPraHU30BBIBATh COTPYIHUYECTBO €AMHOMBIIUICHHUKOB, B TOM YHCJIE C MCIIOJIb30BAHHEM
COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh TOHMMATh TPHUHIUIBI YCTOWYHWBOCTH W IMPOJYKTHBHOCTH >KUBOW MPHUPOJBI, MyTH €€
W3MCHEHHUS TI0]] BIIMSIHUEM aHTPOIOTEHHBIX (PAKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAIIN3Y II00abHBIX
9KOJIOTUYECKUX MPOOJIEM, BOIIPOCOB COCTOSIHUS OKPYXKAIOMIEH Cpellbl U PAIlMOHAIIBHOTO MCIOJIb30BaHUS
MIPUPOJTHBIX PECYPCOB;

— yMeHHE 000CHOBBIBATH MECTO U POJIb OMOJOTUYECKUX 3HAHUN B MPAKTUUYECKOUN JCATEIHHOCTH JIIOJICH,
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMPENEISITh JKUBbIE OOBEKTHI B MPUPOJIC; MPOBOIUTL HAOTIOACHUS
32 IKOCHCTEMaMHU C IEJbI0 WX OMHCAHHS ¥ BBISBJICHUS €CTECTBEHHBIX W AHTPOTIONCHHBIX W3MCHEHUIA;
HAXOJWTh M aHATH3UPOBATH MHPOPMAITHIO O KUBBIX 00BEKTAX;

— COCOOHOCTh MPUMEHSTH OMOJIOTHUECKHE M SKOJOTHUECKHE 3HAHUS JIUIS aHaM3a MPUKIAIHBIX MPoOieM
XO3SIUCTBEHHOM JICSITETbHOCTH,

— CHOCOOHOCTh K CaMOCTOATEILHOMY MPOBEICHHUIO MCCIIEAOBAaHUM, MOCTAHOBKE €CTECTBEHHO-HAYYHOTO
OKCIEPUMEHTA, HCIIOJIb30BAHUIO WH(MOPMAIMOHHBIX  TEXHOJOTHH JUIS  PEIICHUS HAay4HBIX U
npodecCHoHANBHBIX 33724,

— CHOCOOHOCTh K OIIEHKE 3THYECKHUX acCMEKTOB HEKOTOPHIX HCCIIEOBAHMIM B 00JACTH OMOTEXHOJIOTUU
(KJTOHMpPOBaHKE, HCKYCCTBEHHOE OTIIIOIOTBOPECHHUE);

npeomMemHmuvix:

— c(hopMHPOBAHHOCTD MPEACTABICHHI O POJIH U MECTe OUOJIOTHH B COBPEMEHHON HAyYHOU KapTHUHE MUPA;
MMOHUMAaHKE POoJIk OUOJIOTHH B (OPMUPOBAHUU KPYro30pa U PyHKIIMOHAIBHON I'PaMOTHOCTH JJIsl PEIICHUS
MPAKTUYECKUX 33/1a4;

— BJIaJICHHE OCHOBOTOJAraloUUMH MOHATUSAMH M MPEACTABICHUSMHU O KUBOU NPHUPOJE, €€ YPOBHEBOM
OpraHMU3aIH 1 HBOJIIOLINH; YBEPEHHOE MOJIH30BaHUE OMOJIOTUYECKONW TEPMUHOJIOTHENH U CUMBOJIUKOIA;

— BIJAJICHUE OCHOBHBIMH METOJAMU HAay4yHOTO [IO3HAHUS, HCIHOJIb3YEeMbIMU TMPU OHOJOTHYECKHUX
UCCIIEIOBAHUSAX KUBBIX OOBEKTOB M 3KOCHUCTEM: ONUCAHUEM, U3MEpPEHUEM, MPOBEICHUEM HaOIIOIACHMUIA;
BBISIBJICHHE U OIICHKA aHTPOTIOT' €HHBIX

W3MEHEHUI B IPUPOJIE;

— chOpPMUPOBAHHOCTh YMEHHUH OOBSICHATH pE3yAbTaThl OHMOJOTHYECKHUX OKCIEPUMEHTOB, pellaTh
JIIeMEHTapHbIE OMOIOTHYECKHE 3a/1a4H;

— chOpPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU 1O OTHOUIEHUIO K OuoJorhyeckoil uHopMaIumy,
MOJIy4aeMO#l U3 pa3HbIX HCTOYHUKOB, TTI00ATHHBIM SKOJOTHYECKUM MPOOIeMaM U MyTSM UX PEIICHHUS.
Leap AaHHBIX MeTOAMYECKHX PpeKoMeHaanuii — obOecreuyuTh AGGEKTUBHOCTh POBEICHHUS

MMPaKTUYCCKUX pa60T CTYACHTOB.



[IpakTuyeckue pabOTHI CleAyeT MPOBOJUTH MO0 MEpPE MPOXOXKICHUS CTYJACHTAMH TEOPETUYECKOTO
Marepuana.

[IpakTuyeckue paboThl PEKOMEHAYETCSl IPOU3BOIUTH B CIEAYIOIIECH MOCIEI0BATEILHOCTH
- BBOJHAasA Oecea, BO BpeMsl KOTOPOW KPaTKO HAIOMUHAIOTCS TEOPETHUYECKHE BOMPOCHI 10 TeMe paboThl,
pa3bACHAETCS CYIIHOCTb, 11€JIb BBIIOJIHEHUS paOOThI;
- CAMOCTOSATEIbHOE BBINOJIHEHHE 3a/JaHUM;
- 3alIUTa IPAKTUYECKOM paboThl B popme cobecenoBanHus.

Metoanyeckne yKa3aHus K BBITIOJTHEHUIO TPAKTHYECKOW pabOThI ISl CTY/ACHTOB
1.K BBINOJIHEHUIO MPAKTUYECKOW pabOThl HEOOXOJMMO MPUTOTOBUTHCS A0 Hayaja 3aHATUSA, HUCHOJB3YS
PEKOMEHI0BAHHYIO JTUTEPATYPy U KOHCIEKT JEKIHH.
2.CtyneHThl 00513aHBI IMETh TIPU ce0e TMHEWKY, KapaH/Jall, TETPab.
3.Ilpy moaroTroBke K cAade TMPAKTHYECKOW pabOThl, HEOOXOIMMO OTBETUTh HA IPEIIOKEHHBIC

KOHTPOJIBHBIC BOITPOCHI UJIX 3allCaTb BBIBO.



llpakmuueckasn paboma Ne 1
Hao0uaioaeHue U CpaBHUTEIbHASL XaPAKTEPUCTUKA KJIETOK.
Heas paGoThl: MpoHAOIIONATh CTPOCHHE KIETOK PACTEHUW M KUBOTHBIX HA TOTOBBIX
MHUKpOIIpEenapaTax; CpaBHUTh CTPOCHUE KJIETOK PACTUTEIbHBIX U KMBOTHBIX OPTaHU3MOB;
BBISIBUTH OCOOCHHOCTH CTPOSHHUSI KJIETOK PACTEHHUM U )KMBOTHBIX U €IUHCTBO X CTPOCHUS.
Obopyooeanue: MUKPOCKON, TOTOBBIE MHKpPOIPENApaThl PACTUTEIbHBIX KIETOK |
KUBOTHBIX KJIETOK.

Xoo pabomobi.

1.PaccMoTpuTe TOJI MHUKPOCKONOM NPEAJIOKEHHbIE BaM TOTOBBIE MMKpPOIpenapaThl
PACTUTENBHBIX U )KUBOTHBIX KJIETOK.

2.3apucyiiTe OJIHYKJIETKY PaCTeHUN M OJIHY KJIETKY >KMBOTHBIX. [loanuiure Te CTpyKTypbl
KJIETOK, KOTOPBIE Bbl YBUAEIN B MUKPOCKOTI.

3.CpaBHUTE CTPOCHUE PACTUTEIHHON U KUBOTHOM KJIETOK, OMUPAsICh Ha UMEIOLIUECS Y Bac

3HaHUA U Ha6JHO)ICHI/ISI. 3anoJHUTE JaHHYIO Ta6JII/IIIy, IMPpOCTAaBUB «H» U «-».

CTpyKTyphl KIETKH Pactutensnas | YKuBoTHas
KJIETKA KJIETKA

Hapy:xnas kierounas memOpaHa
Anmnapat ['onbaxu

Bakyoub

Pubocombr

KneTounslil ieHTp (LIEHTPHOJIN)
SAnpo

Knerounas crenka
Onjaomiazmatuueckas ceThb (I11C)
[luTorumazma

Xnopornact (TacTUIbI)
MuToxoHIpHUS

OO NGB WIN -

=
o

|
|

4 Vcnonb3ylo JaHHbIE TAaOJUIBI, CXEMAaTHUYECKU 3apUCYH CTPOEHHE PACTUTEIBHOM WIH
KUBOTHOM KJIETKU U MOANUIIN €€ CTPYKTYPBHI.
5. Cnenaiite BBIBOJI B COOTBETCTBHHU C IIEIbI0 pabOTHI, OMUpPasCh HA MMEIOIIUECS y Bac
3HAHUS.
Bonpocwi 0ns 6v1600a:
1. Yto caenan 1 4TO BBISIBHI B X0j€ 11/p?
2. B 4uem pa3nnuus KJIETOK PACTEHUHN U KUBOTHBIX?
3. B 4yeM CXOJCTBO KJIETOK PACTEHUI U KUBOTHBIX?



lIpakmuueckas paboma Ne 2
IIpuroroB/ieHNe U ONMUCAHUE MUKPOINPENAPATOB KJIETOK PACTEHMIA.
Hear paboTbl:  HAYYUTHCS MPUTOTABIMBATH MHKPOMpENapaThl KIETOK pPacTEHUI;
MpOHA0JIIOAaTh CTPOCHUE KJIETOK PACTEHUM M BBIIBUTH OCHOBHBIE OPTaHOWJIBI KJIETKH,
BUJIUMBIE B MUKPOCKOTI.
Obopyoosanue: MUKPOCKOI, MOKPOBHOE U MPEIMETHOE CTEKJIO, JYKOBHIA JyKa, BOJA,
dbunpTpoBanbHas Oymara, MUIeTKa, 3eJIEHBIN JTUCT KOMHATHOTO PACTEHUSI.

Xoo pabombi.

1.IlpuroToBbTe MUKpOIpEnapaT KJIETKU KOXHUIIBI JIyKa: OTJIEIUTE OT YEelIyH JIYKOBHUIIbI
KyCOYEK MOKPBIBAIOIIECH €€ KOXKUIIBI U MMOMECTUTE €ro Ha MPEIMETHOE CTEKJIO, HAHECUTE
KareJibKy BOJbI Ha KOXKHILY U HAKPOUTE €€ TOKPOBHBIM CTEKJIOM.
2.PaccMoTpuTe TPUTOTOBICHHBIM MHUKpOIpENnapaT IMojJ MHUKPOCKOTIOM U 3apucyite 2-3
KJIETKH KOXKMIIBI JIyKa, TOJIUIINATE TE€ CTPYKTYPhl KIETOK, KOTOPhIC€ BBl YBHJCIH B
MHUKPOCKOII.
3.IlpuroroBbTe MHKpOIpenapar KJIETKH 3€JE€HOr0 JIMCTa MPEeAJIOKEHHOr0 KOMHATHOTO
pacTeHHUs: OTHEIUTE KYyCOUEK KOXHIBI C 3€JIEHOW MAKOThIO M TIOMECTUTE €ro Ha
IPEAMETHOE CTEKJIO, HAHECUTE KalleJbKy BOIbI HAa KOXKHUILY M HAKpOUTE €€ MOKPOBHBIM
CTEKJIOM.
4. PaccMOTpUTE TIPUTOTOBJIICHHBI MHUKpOIpENnapar MoJi MHKPOCKOIIOM M 3apucyirte 2-3
KJIETKH KOXUIbI, HOAMUIINUTE T€ CTPYKTYPhI KJIETOK, KOTOPBIE Bbl YBHIEJIH B MUKPOCKOII.
5.Caenaiite BBIBOJ, OMUPASICh HA UMEIOIIUECS Y BAC 3HAHUSI, B COOTBETCTBHHU C 1IEJIBIO
paboTHI.

Bonpocul ons evisooa:
1. YUto cmenan 1 9TO BBISBHII B X0J1€ 11/p?

2. B yeM 0COOEHHOCTb CTPOEHHUSI KIETOK PACTCHHI?

Ipaxmuueckasn paboma Ne 3

BrisiBiieHHe ¥ onMcaHWe MPU3HAKOB CXO/JCTBA 3apoAbllIeil YeJI0BeKa U APYTruxX
MO3BOHOYHBIX.

eab padoOTBI: BBISABUTH, ONKWCAaTh H MOPOAHAIM3UPOBATH MPU3HAKH  CXOJCTBA
AMOPHUOHANBHOTO PA3BUTHUS YEIOBEKA U IPYTUX MTO3BOHOUYHBIX.



X0J1 padOTHI:

1.M3yuyute u npoaHaIU3UPYHUTE TEKCT YUEOHHKA.

2.M3yunte u mpoaHanusupyite puc. «CxoacTtBa 3MOPHMOHOB IMO3BOHOYHBIX HA pPaHHUX

cTaausix pa3BuTus» Ha c.190 B yueOHUKeE.

3.3anonHute Tabmuny «CXOoACTBA M OTJIAMYMA SMOPHOHOB TO3BOHOYHBIX Ha PAHHUX

CTaMSIX Pa3BUTHSI», UCTIOJIb3Ysl pUC. B YUeOHHUKE.

3apO/IbIII

IPU3HAKU

HaIn4gue
XBOCTa

HaJIM4yue
*Kabp

HaJIN4He
KOHEYHOCTEN

dbopma
T'OJIOBBI

dbopma
Tena

lcragus
pbi0a

1 cragusa
OTUIA

1 cragusa
CBUHbBS

1 cragusa
JeJI0BEK

2 ctaaus
pr10a

2 craaus
OTUIL

2 craaus
CBUHBS

2 ctaaus
YeJIOBEK

3 cragusa
priba

3 cragusa
CBUHbBS

3 cragusa
YeJIOBEK

4.Cnenalite BBIBOJI O NMPUYMHAX CXOJICTBA M OTIMYHS SMOPHOHOB YEJIOBEKAa M JAPYTHX
MTO3BOHOYHBIX, HCTIOJIB3YS TEKCT YUeOHHUKA.

Ilpaxmuueckas paboma Ne 4
CocTaBjieHre NPOCTEHIITUX CXeM CKPeIMBAHUS M pellleHHe reHeTHYEeCKHX 3a/1a4.

Ieab:3aKkpenuTh OCHOBHBIE T€HETHYECKUE 3aKOHBI WU TOHSTHUS, HAYYUTHCA COCTABIATH
MPOCTEUIIINE CXEMbl CKPCIIMBAHUS ISl PELICHUS T'€HETHUYECKUX 3a7ay, Ha KOHKPETHBIX
npuMepax MokaszaTh, KaK HACJIEAYIOTCS MPU3HAKU MPU MOHOTHOPUIIHOM U TUTUOPUIHOM
CKpEILIMBAHUMU.




Xona paboTsl:

|.BcnioMHUTE TEHETUUECKYIO0 CUMBOJIUKY U JOMHUIIUTE CUMBOJIBI:
P — pogurenu,

I' — ramers,

F — nmoromcTBO

A — TOMUHAHTHBIE IPU3HAKU

? — periecCUBHbIE MPU3HAKU

? - JKEHCKHH 1OJ1,

? — My>KCKOM 1o,

? — CKpeluIuBaHue



I1.Pemute 3a1aun COBMECTHO C MPENO/IaBaTesIeM:

1) ¥V ryceii npu3Hak KpacHbI€ Jamnbl JOMUHUPYET HaJ JKEITOW OKPACKOM Jarl.
['eTepo3uroTHOrO rycs ¢ KpaCHOM OKPACKOMH Jiall CKPECTUIIN C TYCUXOM C JKEJIThIMU
nanamu. OnpenenuTte TeHOTUN U GEHOTUI BO3MOXKHOT'O IIOTOMCTBA?

2) V uenoBeka JJMHHBIE PECHUIBI U KapUe ria3a JOMUHUPYIOT HaJl KOPOTKUMU
pecHUIIaMU U TONyObIMH riazaMu. JKeHIMHaA ¢ JUIMHHBIMU PECHULIAMHU U KapUMHU
IJ1a3aMH, TOMO3WIOTa MO TE€HOTHITY, BBIILIA 3aMyX 3a MYXYHHY C KOPOTKHUMH
pecHUIIaMU U TOIyObIMU riazamu. Onpenenure GeHOTUIT UX BOZMOXKHBIX AeTei?

I11.CamocTosiTenpbHO pennTe 3a1a4u:

1) V TomaToB KpacHas oOKpacka JOMUHUPYET HaJ OpaHXKEBOHW OKpPaCKOM.
OnpenenuTe TeHOTUN U (HEHOTUIT TOTOMCTBA OT CKPEIIUBAHUS TETEPO3UTOTHOTO
MYKCKOTO TOMaTa C KpacHOW OKpPACKOW C JKEHCKMM TOMAaTOM C OpaHKEeBOMH
OKpackom?

2)Y dyenoBeka PUMCKHH HOC W BECHYIIKU JOMHUHUPYIOT HaJl MPSMBIM HOCOM H
OTCYTCTBHEM BecHYIIEK. JKEeHIIMHA 10 TEHOTUITY — TOMO3Ur0oTa pereccuBHas (1o
JIBYM TpHU3HAKaM) BBIIIUIA 3aMYXK 32 MYXYHHY 1O T€HOTUIY — TeTepo3urora (1o
IByM npusHakam). Onpenenurte GEHOTHI POAUTENICH U UX BO3MOXKHBIX JIeTel?

I11.Cnenaiite BBIBOI, OTBEUAs HA TIOCTABJICHHYIO 11€JIb Pa0OTHI.

Ilpaxmuueckasa paboma Ne5
AHaan3 peHOTHITHYECKOM H3MEHYMBOCTH
Heab: m3yunth W TPOAHATU3UPOBATH  OCOOEHHOCTH  MOAM(PUKAIMOHHOMN
W3MEHYHMBOCTH, BBISIBUTH €€ IPUYUHBI.

O0opynoBanme: TMHENKA, JINCThS, NPOCTON KapaHAall, KAIbKYISATOP.

Xoa pabOThI:

1.I/I3MepTe JJINHY JUCTBCB B MUIJIMMCTpPAX U 3allMIIUTC JAaHHBIC.

2.CocTaBpTe TaONWIly, TNI€ YKAXUTE JIMHY JMCTHEB IO _BO3PACTAHMK) W WX

KOJINYCCTBO.



JlmuHa nmuctheB, MM | 47 49 52 56 59

Kon-Bo  mmcthes, | 1 2 2 3 2

T

3.Ilo nmanHBIM TAOMMIBI TOCTPONTE TpadUK GAPUAUUOHHOU KPUBOU OJIUHbL

JIUCHIbEE.
IIo ocu X — A1yHA JIMCTHEB B MM, 110 OCHY - KOJIMYECTBO JIHUCTHEB.

4.TTo ¢popmyne HaWIUTE CPETHIO JUTUHY JIUCTHEB

_ Xx(V*p)
n

M

M - cpenHss ITMHA JINCTHEB

N — 00l1Iee YUCIIO JIUCTHEB
p-4acToTa BCTPEYAEMOCTH, IIIT
V- [uinHa 1ucTa

), - 3HaK CYMMEBI

5.Copmynupyiite u 3alUIINATE ompeesIeHue «moougpukayuonnasn
U3MEHYUBOCH Y.

6.Cnemaiite BbBIBOA 00 0OCOOEHHOCTIX W IPUYHHAX MOAUGMDUKAIIMOHHON

HU3MEHYMBOCTH, UCIIOIB3Ys TEKCT yaeOHmKa ¢ .164-165.

Ipaxmuueckasn paboma N6

BoisiBjIeHMe HCTOYHMKOB MYTAT€HOB B OKPY:Kalolllei cpeze.

]_le.]'lb paﬁoTbI: IMIO3HAKOMUTBCA C BO3MOXHBIMH HCTOYHHKAMHU MYTAIrCHOB B
OKPY)KaIOH_Ieﬁ Cpcac, OUCHUTh UX BJIWAHHWKW HA OPraHu3M M COCTABUTL IIPUMCPHBIC
PCKOMCHAAINH 110 YMCHBIICHWIO BIIMAHNWA MYTAICHOB HAa OPraHn3M 4YCJI0BCKA.

Xoxa paboThI:
1. W3yumTe w™Matepwall OIOPHOTO KOHCIIEKTa M COCTaBbTE TaOIHUIY
«/cTOUHMKH MyTareHOB B OKpYJKalOIIeH cpeae W WX BIUSHHAC HA OpPraHU3M
YEeJIOBEKA

HcTouHNKY ¥ IPEMEPBI MYTarcHOB Bo3MoykHBIE TOCIEACTBHS HA OPraHU3M
B cpeJie YyeJ0BeKa




2. Hcnonb3ys TEKCT OINOPHOTO KOHCHEKTa, CJENaiTe BBIBOJA O TOM,
HACKOJIbKO CEpPhE3HO Balll OPTaHU3M IOJBEPraeTcsl BO3JACHCTBUIO MYTarecHOB B
OKpY’Karolen cpelie, U COCTaBhTE PEKOMEHJAIUU MO YMEHBIICHUIO BO3MOKHOTO
BIIMSIHUSI MyTareHOB Ha CBOW OpPTaHU3M.

Mymaczenoi.

DKCIEepUMEHTAJIbHBIC HCCIIE0BaHUs, NMPOBEJICHHBIC B TEUCHHUE MOCICAHUX
TpeX MACCATWUJICTUHM, IMOKa3ald, YTO HEMaJIO€ YHUCIO0 XUMHUYECKHX COCIMHEHUN
o0JlajaeT MyTareHHOW aKTHMBHOCTHbIO. MyTareHbl OOHApy>KEeHbI CPeau JIEKapCTB,
KOCMETHUYECKHUX CPEJICTB, XUMHUYECKUX BEIIECTB, MPUMEHSIEMBIX B CEJIHCKOM
XO35IUCTBE, MPOMBIIIJIEHHOCTH; TIepeYeHb UX BCE BpeMs momojHseTcs. M3gatorcs
CIIPAaBOYHUKH M KAaTaJOTH MyTareHOB.

1. MyTtareHbl IpOU3BOJICTBEHHOU CPEJIbI

XHUMHUYECKHE BEIIECTBA Ha TPOU3BOJICTBE COCTABIISIIOT HanboJIee OOIITUPHYO
IPYIITY aHTPOTIOTEHHBIX (DAKTOPOB BHEITHEH CPEJIbl.

MyTareHsl MPOU3BOJICTBEHHOTO OKPY)XCHHS MOTYT TomNajaTh B OpPraHU3M
pa3HBIMM  MYTAMH: 4Yepe3  JIeTKHE, KOXY, NHUIIEBAPUTEIbHBIA  TpPAaKT.
CnenoBarenbHo, J03a TIOJy4aeMOI'o BeIIeCTBA 3aBUCUT HE TOJBKO OT
KOHIIEHTPAIIMK €r0 B BO3JyXe WJIM Ha paboyeM MecTe, HO M OT COOJIOJeHUs
IpaBUJI JTUYHOW TMTUEHBI.

HauGonpiiee BHMMaHHE TPHUBICKIN CUHTETHYECKUE COCAMHEHHS, MJis
KOTOPBIX BBISIBJIEHA CHOCOOHOCTH MPOBOIMPOBATH XPOMOCOMHBIE abepparuu
(mepecTpoiiku) B OpraHuU3Me uesioBeKka. Takue coenuHEeHHUs, KaK BUHWIXJIOPUI,
XJIOPOTPEH, SMOKCUAHBIE CMOJIBI U CTUPOJ, HECOMHEHHO, OKa3bIBAalOT MYTareéHHOE
NENUCTBHE HA COMATUYECKHUE KIETKH.

Opranuveckue pacTtBopuTean (OCH30JI, KCHIION, TOJYOJd), COEIUHEHHS,
OpUMEHSEMbIE B  IPOU3BOJACTBE  PE3UMHOBBIX  M3JECIUNA  UHAYLUPYIOT
[IUTOTEHETUYECKNE HM3MEHEHHsS, OCOOCHHO Y KypsAIIUX JoJed. Y IKEHIIH,
paboTaomux B MIMHHOM W PE3WHOTEXHUYECKOM IPOM3BOJICTBAX, IOBBIIICHA
4acTOTa XpOMOCOMHBIX abeppanuii B TuMdonuTax nepudepruueckoi KpoBu.

2. XMMHUYECKHE BEUIECTBA, IPUMEHSIEMbIE B CEJIbCKOM XO3SIUCTBE

BonpmMHCTBO MNECTULUIOB SABISIIOTCS CUHTETUYECKUMU OPraHUYECKUMU
BemiectBaMu. [Ipaktuuecku wucnonb3yercs okosno 600 mnecrunmnmoB. OuHu
UPKYJIUPYIOT B Onocepe, MUTPUPYIOT B €CTECTBEHHBIX TPODUUECKHUX IIETSX,
HaKaIuIMBasCh B HEKOTOPBIX OMOIIEHO3aX U CEJIbCKOXO035IMCTBEHHBIX MPOAYKTaX.

[lecTuinabl MOBBINIAIOT MYTALIMOHHBIE MPOLIECCHl HE TOJBKO y YeJIOBEKa, HO
U B PACTUTEIIBHOM M >XKMBOTHOM MHpe. YeloBEeK KOHTAKTUPYET C XMMUYECKUMU
BellleCTBAMU  MpPU KX  NOPOU3BOJACTBE, MNpU  HUX  MNPUMEHEHUH  Ha
CEIbCKOXO3IMCTBEHHBIX paboTax, TmMOJydaeT HEOONbIIUE WX KOJIMYECTBA C
MUIIEBBIMUA MPOAYKTAMHU, BOJION U3 OKPYKAIOIIEH Cpebl.

3. JIekapCTBEHHbIE MPEeNapaThl




Haubonee BbIpakeHHBIM MYTareHHbIM JIEUCTBHEM O00JIaJal0T Mpenaparsl,
UCIIOJb3YEeMble  JJIsi  JICYCHUS]  OHKOJIOTMUECKHMX  3a00JeBaHMM M Kak
MMMYHO/JICTIPECCAHTHI.

MyTareHHOl =~ aKTUBHOCTBIO 0O0JagaeT W  psJl OPOTUBOOMYXOJEBBIX
aHTUOMOTUKOB. [locKoNbKY OOJBIIMHCTBO MAIUEHTOB, MPUMEHSIONIUX OTU
npenaparhl, He UMEIOT OTOMCTBA, KaK MOKAa3bIBAIOT PACUEThl, TEHETUUECKUN PUCK
OT 3TUX MpenapaToB s OYAYIIUX NOKOJIEHUH HEOOJIBIIOMN.

HekoTopble nekapcTBEHHbIE BEIIECTBA BBI3BIBAIOT B KYJIbTYpPE KIETOK
YeJoBeKa XPOMOCOMHBIE abeppalv B J103aX, COOTBETCTBYIOUIUX pPEaIbHBIM, C
KOTOPBIMH ~ KOHTaKTHPYeT ueloBeK. B 3Ty rpynmy MOXHO OTHECTH
IPOTUBOCYJIOPOKHBIC TMpernapaTbl TOPMOHAIBHBIE (ICTPOJIUON, MPOTreCTEPOH,
OopalibHbIe KOHTPALICITUBHI), CMECH JUIsl HapKo3a (XJIOPUIUH, XJIOPIPOMaHAMUJ).
OTu mpenapaThl UHAYHUPYIOT XPOMOCOMHBIC abeppaluu y JIOACH, PeryssipHO
MPUHUMAOIIUX WM KOHTAKTUPYIOIINX C HUMHU.

Hekotopele mpemnaparbl, Hampumep, aleTWICAIMIMIOBAS KUCIOTa U
aMUJIONTMPUH TIOBBIIIAIOT YaCTOTy XPOMOCOMHBIX abeppalivii, HO TOJIBKO TIpH
OOJIBIIINX J03aX, MPUMEHSIEMBIX ITPH JICUCHUH PEeBMAaTUUECKUX OOJIe3HEH.

CymiecTByeT rpymma mpernapaToB, 00JIalaOIIMX CJIa0bIM MyTareHHbIM
s pexkroM. MexaHu3MBbI UX JEHUCTBHS Ha XpOMOCOMBI HesICHBI. K Takum ciiabbim
MyTareHam OTHOCST (kodeuH, TeO(UIIITUH), OaKTepHUIIUIHbIE u
nesuHuIupytonme — cpencrsa  (TpunoduiaBUH, — reKCaMeTHJIEH-TETpaMuH,
ATWJICHOKCH]I, JIEBaMU30J, pe3opuuHoi, (ypocemun). Hecmorps Ha ux ciaboe
MyTareHHOe JEHCTBUE, H3-3a WX IIUPOKOr0 NPUMEHEHHS HEO0OXOJMMO BECTH
THIaTENbHbIE HAOJIO/IEHUS 32 TeHETUYECKUMH d(PPeKTaMu dTUX COSTUHEHUN. ITO
KacaeTcs He TOJIbKO OOJBHBIX, HO U MEIUIIMHCKOTO MepCOHala, UCTOIb3YIOIIEro
npenapatsl 175 Je3UH(EKINU, CTEPUITN3AINKI, HAPKO3a.

B cBsi3u ¢ 3TMM, Henb3s MpUHUMAThL 0€3 COBETa C BPAauOM HE3HAKOMBIE
JIEKapCTBEHHBIE TIperapaThl, OCOOCHHO AaHTUOMOTHKH, HEIb3s OTKIAJIbIBAThH
JICYCHHE XPOHUYECKUX BOCHAIMTENBbHBIX 3a00JIeBaHMIA, A3TO OCiabiseT Ball
UMMYHHUTET U OTKPBIBAET TOPOTY MyTareHaM.

4. KOMIIOHEHTHI WU

MyTareHHass akTUBHOCTb IHILIH, MPUTOTOBICHHOW pa3HbIMU CIIOCOOaMH,
Pa3TUYHBIX MHUIIEBBIX MPOIYKTOB M3ydallach B OMbITAX HA MUKPOOPTaHU3MAaX U B
HKCIIEPUMEHTAX Ha KyJnbType JuMdonuToB nepudepuueckoir kpoBu. CiaObiMu
MyTareHHBIMU CBOWCTBaMH O0JIaIal0T TaKWe NHIIEBBIC MOOABKU, KAaK CaxapuH,
npou3BogHoeHUTpoypana AP-2 (KoHCcepBaHT), KpacuTenb (PIOKCUH U IP.

K BemectBam mnuiy, 00JaJaOMIMX MYTAareéHHOM AaKTUBHOCTBIO, MOYKHO
OTHECTH HEKOTOpbIE MUIIEBbIE JOOABKH, a TAK)KE TeTePOLUKINYECKUE aMHUHBI U
aMUHOMMUIa30a3apEHBI, 00pa3yromuecss B TPOIECCe KyIHMHAPHOW 00paboTKH
MSCHBIX MPOJIYKTOB. B mocienHIo0 TpyIlmy BElIECTB BXOAST TaK Ha3bIBAEMbIE
MUPOJIN3ATHBIE MYTareHbl, BBIJICJICHHBIE MEPBOHAYAIBHO M3 KAPEHBIX, OOraThIX
OeKkaMu, MPOAYKTOB.

B opramusm uyenoBeka IOCTOSIHHO BMECTE € MOHUIIEH MOCTYNAKOT
MPEAIIECTBEHHUKHA MYTareHHbIX M KaHIIEPOT€HHbIX HUTPO30COCIMHEHUH.




MO0>XHO OPEKOMEHI0BaTh YyHOTPEOISITh O0bIlIe HATYpadbHbIX MPOIYKTOB,
n30eraTb MSICHBIX KOHCEpPBOB, KOIMYEHOCTEH, ClIaJOCTe, COKOB U Ta3MpOBAaHHOM
BOJbl C CHHTETUYECKMMM KpacuteiasiMu. EcTb Oosblie KamycThl, 3€J€HHU, KpYII,
xjieba ¢ orpy0simu. Ecnu ecth npu3Haku AucOakTepuo3za - IPUHUMATH
OupuaymMOaKkTepuH, JakTOOAKTEpUH W Jpyrue mnpenaparsl ¢ "MoJae3HbIMU"
Oakrepusimu. OHM obOecriedyar BaM HAJEKHYIO 3alIUTy OT MyTareHoB. Eciu He B
MOPSAJIKE MIEYEHD - PETYJISPHO MUTh KETYETOHHbIE COOPBI.

5. KoMnoHEeHThI TaGa4yHOr0 JibIMa

Pe3ynpTaThl SMUAEMUOIIOTMYECKMX HCCIEAOBAHMM IOKa3alid, 4YTO B
ATUOJIOTUM paKa JIErKOro HauOoJiblliee 3HaYEeHUE MUMEET KypeHue. bbuio cienaHo
3aKJIroueHne o Tom, 4yTo 70-95% ciaydaeB BOSHUKHOBEHHUS PaKa JIETKOrO CBS3aHO C
Ta0a4yHbIM JIBIMOM, KOTOPBIM sBisieTCs KaHUeporeHoM. OTHOCHUTEIbHBIM pPHCK
BO3HUKHOBEHUSI paka JIETKOr0 3aBHCUT OT KOJMYECTBA BBIKYPUBAEMBIX CHUTapeT,
OJIHAKO MPOAOHKUTENBHOCTh KypeHUs sIBsieTCsl 00Jiee CYHIECTBEHHBIM (DaKTOpOM,
YeM KOJIMYECTBO €KEIHEBHO BHIKYPHUBAEMbIX CUTAPET.

CurapeTHblii 1M B ra3oBod (a3e BbI3BIBa B JUMQOIMTAX YEIOBEKa
MUTOTUYECKHE PEKOMOMHAIIMM W MYTallUM JbIXaTeIbHOW HEIOCTaTOYHOCTH B
napoxokax. CUrapeTHsld JbIM M €ro KOHJIEHCAThl MHAYLIUPOBAIUA PEIECCUBHBIC,
CLIETUICHHBIE C TIOJIOM, JIETaJIbHbIE MyTallUU Y TPO30(HIIBI.

Takum o6pa3om, B MCCIEIOBAHUAX T€HETUYECKOM aKTHUBHOCTH TabauyHOTO
IpiMa ObUIM TOJY4Y€Hbl MHOTOYMCIEHHBIE JaHHBIE O TOM, YTO Ta0A4yHBIA JHIM
COJIEP)KUT T€HOTOKCHYHBIE COEIMHEHHUS, CIOCOOHBIE MHIYIUPOBATH MYTAllUU B
COMATHUYECKHX KJIETKaX, YTO MOXKET MPUBECTH K Pa3BUTHIO OIyXOJeH, a TakKe B
MOJIOBBIX KJIETKAX, YTO MOXKET ObITh MPUYUHOMN HACIIeTyeMbIX 1e(PEKTOB.

6. Adpo301M BO3yXa

N3yyenue MyTareHHOCTH 3arpsi3HUTENEH, COIEPKalIUXCS B 3aJIbIMICHHOM
(ropoJickoM) ¥ HE3aJBIMIICHHOM (CEJIbCKOM) BO3JyXe Ha JuM@ormTax uyesoBeKa
nmokasano, 4ro 1 M 3aJbIMJIEHHOTO BO3yXa COAEPKHUT OOJbIIE MyTareHHBIX
COCIMHEHUN, YeM He3aJapIMIIeHHOTO. Kpome TOro, B 3aIbIMJICHHOM BO3JIyXe
OoOHapy’>KeHbl BEIIECTBA, MyTareHHasi AaKTUBHOCTh KOTOPBIX 3aBHCHT OT
METa00JIMUYECKON aKTHUBAINH.

MyTareHHass akTUBHOCTh KOMIIOHEHTOB a3p030JI€il BO3/lyXa 3aBUCUT OT €ro
XUMHYECKOro cocrtaBa. (OCHOBHBIMM HCTOYHHMKaMHU 3arpsi3HEHHM BO3JyXa
SABJISIIOTCSL AaBTOTPAHCIOPT U TEIUIOAIEKTPOCTAHIIMK, BRIOPOCHI METAILTYPIHUECKUX
u HedTenepepadaThIBAIONINX 3aBOOB.

ITosryyeHHBIE K HACTOAILIEMY BPEMEHHU JAHHBIE CBUAETEIBCTBYIOT O TOM, YTO
a’po30JIM BO3AYyXa, OCOOEHHO B 3aJbIMIIEHHBIX palioHaX, MPEACTABIISIIOT COOOM
HMCTOYHUKH MYTAareHOB, IOCTYNAIOIIMX B OpPraHU3M YEJIOBEKa 4Yepe3 OpraHbl
JIBIXaHUSI.

7. MyrtareHsl B OBITY
Bonbioe BHUMaHKE yACISIOT IPOBEPKE HA MYTareHHOCTh KPACHTEIICH IS BOJIOC.
MHOrHue KOMITIOHEHTBl KPacOK BBI3BIBAIOT MYTallMM Yy MHKPOOPTraHM3MOB, a
HEKOTOPBIC - B KYJIbTYpPE JTUMQOITUTOB.
MyTareHHbIe BEIIeCTBa B IPOIYKTAaX MUTAHUS, B CPEJICTBAX OBITOBOM XUMHHU
BBISBIIAITh TPYAHO M3-3a HE3HAYMTEIBHBIX KOHICHTpPALlMM, C KOTOPBIMHU




KOHTAKTUPYET YEJIOBEK B pealbHBbIX yclIOBHUSIX. OJHAKO €CIM OHU HHIYIUPYIOT
MyTallid B 3apOJIBIIIEBBIX KIETKaX, TO 3TO MPHUBEIET CO BPEMEHEM K 3aMETHBIM
MONYJISIITUOHHBIM 3 PekTaM, MOCKOIBbKY KaXKIbId YEJIOBEK MOJYyYaeT KaKyI-TO
7103y MHUILIEBBIX U OBITOBBIX MYTareHOB. bblio Obl HEMPaBWIBHO AyMaTh, YTO ATa
rpyIma MYTareHOB TMOSBUJIACh TOJIBKO ceiuac. O4YeBUIHO, UTO MYyTareHHBIC
CBOICTBa OBITOBOM Cpeibl (HampuMep, IbIM) ObUTH M HAa PAHHUX CTAIUSAX PA3BUTHS
COBpPEMEHHOTr0 uenoBeka. O HaKO B HACTOSIIEE BpeMsI B HaIll OBIT BBOJAUTCS MHOTO
HOBBIX CHHTETHYECKHX BEIICCTB, MMEHHO ATH XUMHUYECKHE COCIMHEHHUS JOJKHBI
OBITH OE30ITacHEI.

B 1menoM, HyXHO cTapaTbCsi MEHbIIE YHOTPEOJSATH OBITOBOM XUMHUHU, C
MOIOIIIMUMHU CPeJICTBaMU paboTaTh B IepUaTKaX.

[Ipu oleHKE OMacHOCTHM MyTareHe3a, BO3HUKAIOIIETO TIOJ BIUSHUEM
(dbakTOpOB  BHEIIHEW  cpelbl, HEOOXOJAMMO  YYHUTBIBATh  CYIIECTBOBAHUE
€CTEeCTBCHHBIX AHTUMYTareHoB (Hampumep, B mnumie). B oty rpynmy BxomaaT
METa0OJIUTHl PACTEHUH W MHUKPOOPTaHW3MOB — aJKAJIOW[bI, MHKOTOKCHHBI,
AHTUOMOTHUKH, (PJTAaBOHOUIBI.

Ilpaxmuueckas paboma Ne7
Onucanue ocodei Mo MOPGOJIOrHIeCKOMY KPUTEPHIO.

Leab padoThl: YCBOUTH MOHATHE MOP(OTOTUYECKUNA KPUTEPUM BUJA, 3aKPEMUTh
YMEHHSI COCTaBIISATh OIUCATENbHYIO XapaKTepUCTUKY pacTeHud, paboTaTh C
pPa3TUYHBIMU UCTOYHUKAMU HH(OpMAaIuu.

OO6opynoBanme:repbapHbie MaTepuaibl PACTEHUM Pa3HBIX BUIOB WIMHATIISIHBIN
pa3aaToO4YHBIN MaTepuan (PUCYHOK), KAPTOUKA - ONPEICIUTENb.

Xoa paboThl

1.TTonp3ysich KAPTOUKOW-OMPEACIUTEIIEM, ONIPECTNTE Ha3BaHUs BUO0B PACTCHUM,
MIPETIOKEHHBIX JIJIs1 PaOOTHI.

2.CpaBHHTE pacTeHUsl TBYX BHJOB, BBISIBUTE YEPThI CXOACTBA M paziuuug. Uem
OOBSCHAIOTCS CXO/CTBA (pa3nyusi) pacTCHHIA?

3.3amoaHuTe TAOIHITY:

HaszBanue Ne pactenus [Ipu3Haku Buna Ha3Banue Buna
cemeiicTBa u 001Me
MIPU3HAKU
ceMencTBa
[TepBoe
pacTeHue
Bropoe
pacTteHue

4.Cnenaiite BBIBOJI O JOCTOMHCTBE M HEJOCTATKaX MOP(OIOTHUECKOTO KPUTEPUS B
ONpEAECICHUN BUA.



PucyHok1




PuUcyHoK 2




Kaprouka - onpeaeanTenb JUIsl TOJ0CEMEHHBIX

JlepeBbsi C UTTOBUAHBIMU JIUCTHSIMHU (XBOUHKAMH), COJEpXKaIlUe B

KOPE U JIUCTBAX CMOJLY «vvennnnseeenneeeeennnneeeeannnneeannnneeeennnns — ceMm.
Cocnoevte

1. XBOMHKHM pacmoJIOKEHbl IMy4YKaMH Ha YKOPOUYEHHBIX Mo0erax
................ 2

0. XBOWHKH PaCIOI0KEHBI IIOOUHOYKE
.............................................. 4

2. JlucTomamHble AepeBbs C Y3KOJIMHEHMHBIMU MSITKUMHU JIHCTHSIMHU,
COOpaHHBIMU Ha YKOPOUYEHHBIX Tmoberax 1o 15-40 ............ —
JIucmeennuya cubupckasn

0. Beunosenensie aepeBbs. XBOMHKM COOpaHbl B My4YKH MO 2-5

.................. 3

3. XBOMHOK B MYYKAX TIO0 2..ueeiieiiriirininnnneeannnnenn. — CocHa
00bIKHOGEHHAA

0. XBOMHKH B MYYKAX IO S..iiiviiiiniiiiiiiiiniienieennenn, — CocHa
cubupckas

4 XBOWHKM  IUIOCKME, Tylble, CHM3y C 2-Ms  CBETJbIMHU
TTOJTOCKAME .« et teeeeeeeeeeeeeene e eeeeee e eannens — Huxma
cudupckas

0. XBOMHKM YeTbIpexrpaHHble, }KeCTKUE, KOMoUMe.................. —Ens

cudupckas



IIpaxmuueckas paboma Ne§

IIpucnocod1eHue OpraHu3MoOB K Pa3HbIM cpeaaM OOUTaHMS.
Henb HAYYNTHCA BBIABISITH YEPTHl MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie
oOUTaHUS U OOBSICHATh MEXaHU3M BO3HUKHOBEHUS IIPUCIIOCOOICHMIA.
OoGopynoBanme: repOapHbie 00paslbl pacTEHUW WJIM PUCYHKH IKUBOTHBIX
Pa3TUYHBIX MECT OOUTAHUS.

Xoa pa0doThI:

1.0mpenenure cpeny OOWMTaHUS PACTEHUH WM KUBOTHBIX, MPEIJIOKCHHBIX BaM
JUISL UCClIeIOBaHMs. BhIsIBUTE 4epThl MX MPUCIOCOOJEHHOCTH K Cpejie OOMTaHUS.
[TomyuenHble naHHbIE 3aHeCUTE B Ta0IUIy «IIpUCIOCOOIEHHOCTh OPraHU3MOBY.

IIpucnoco01eHHOCTh OPraHN3MOB
Ha3Banue Cpena oOurtanus UepThInprcrnocoOJEHHOCTH K Cpelie 0OUTaHUS
BUJIA

B onkwion
necrpbin

ARTen

2.3aroHUB  TAaOJUITY,3alMMIIUTE BBIBOJ HM OOBSICHUTE OONUH MEXaHH3M
BO3HUKHOBEHHUS TPHCIIOCOOJICHHI,HA OCHOBAaHMHM 3HAHUK O JBWKYIIUX CHIIAX
SBOJIIOLNH.



IIpaxmuueckas paboma Ne9

AHAJIU3 M OLICHKA PA3JIMYHBIX TMIIOTE3 MPOMCXOKICHHUS KU3HH.
Heab: U3yuyuTh M NPOAHATU3ZUPOBATH PA3IUYHBIC TUIOTE3bl IPOUCXOKICHUS
’KU3HU Ha 3eMIIe.
Xoxa paboThl.
1.IIpounTaTh TEKCT «MHOr00OOpa3ue TeoOpuii BOSHUKHOBEHUS KU3HHU HA 3eMJIE.

2.3an0JHUTh TAaONHILy, UCTIONB3Ysl OMOPHBIN KOHCHEKT M TeKCT ydyeOHuka c. 340-
351:

Teopuu u CyIIHOCTh TEOPUU WIIH Jloka3arenbcTBa
TUTIOTE3BI TUTIOTE3BI

3.Cnenaiite BbiBoa: Kakas Teopus siBisieTcss Hanbosee npaBaono00HON ¢ Balleil
Touku 3penus’? [louemy?

«MHoroobpa3ue Teopuil BOSHUKHOBEHUS KU3HU Ha 3eMJie».
1. Teopusi peaunoHu3zMa.
CornacHo 3TOi Teopuu *KHU3Hb BO3HUKIIA B PE3yjIbTaTe KaKOTO-TO CBEPXbECTECTBEHHOIO
coObITHSI B MpoLUIOM BceMorymum TBopuoM. Ee mpuaep:kuBaroTcs mHoclIeAoBaTENU
MOYTH Bcex Hanboliee pacCpOCTPAHEHHBIX PEIUTHO3HBIX YUEHUH.
TpagunmoHnHoe UMyJEHCKO-XpPUCTUAHCKOE TMPEJCTAaBICHUE O COTBOPEHUU MUDA,
u3noxxeHHoe B Kuure BbITHS, BBI3BIBATIO M MPOJOJIKACT BBI3BIBATH CHOPBL. XOTS BCE
XpUCTHAHE MPU3HAIOT, 4To bubnus — 310 3aBeT ['ocmoza mosM, 1O BOIIPOCY O JUIMHE
«JIHS», ynomuHaBmierocsi B Kuure beithsi, cyiiecTByoT pa3Horiacusi.
HekoTopele cunTaroT, 4TO MUp M BCE HACEISIOLIME €r0 OpraHu3Mbl ObUIM CO3JaHbI 3a 6
nHelt mo 24 yvaca. [Ipyrue xpuctuaHe He OTHOCSATCS K bubnuu kak K HayyHOW KHUTE U
cuMTaoT, 4To B KHMre BeITHs M37105%KeHO B OHATHOM 7S JItoJiel popMe TEOIOrHuecKoe
OTKPOBEHHE O COTBOPEHHMH BCEX )KHUBBIX CYIIIECTB BCEMOTYIINUM TBOPIIOM.
[Ipouiecc GOXKECTBEHHOTO COTBOPEHMS] MHpPA MBICIUTCS KaK HMMEBIIMA MECTO JIUIIb
OJHAXAbBl W TIOTOMY HEJOCTYNHBIH i HaOMIOJeHHs. DTOTO JOCTATOYHO, YTOOBI
BBIHECTH BCIO KOHIENIMIO OOXXECTBEHHOTO COTBOPEHHS 3a pPaMKH HAy4YHOTO
uccienoBanus. Hayka 3aHMMaeTcsl TOJBKO TEMHU SBJICHUSIMH, KOTOPBIE MOJIIAOTCS
HAONIIOJICHNIO, a TIOTOMY OHAa HHUKOI/la He OyJeT B COCTOSHUM HHU JI0Ka3aTb, HU
OTPOBEPTHYTH 3Ty KOHIICTIIHIO.
Teopusi kpeallMoHU3Ma U B HACTOSIIEE BPEMs JIOCTATOYHO HIMPOKO PaCHpPOCTPAHEHA,
MpPUYEM HE TOJBKO B PEIUTHO3HBIX, HO U B Hay4HbIX Kpyrax. OObIUHO €€ HUCIONb3YIOT
sl 00BsICHEHUS HanboJjee CIOKHBIX, HE MMEIOIIUX Ha CETOJHSIIHUN JEeHb peIleHUs
BOIIPOCOB OMOXUMHUYECKOW M OMOJIOTHICCKOMN IBOJTIOINH
2. Teopusi nancnepmMumu.
Orta Teopus HE NpelaraeT HHUKAKOTO MeXaHu3Ma Uil OOBSICHEHHUS IEePBUYHOTO
BO3HMKHOBEHMS JKM3HM, a BBIIBUTAET UJICI0 O €€ BHE3EMHOM INpoucXoxaeHuu. [loatomy
€€ HEJb35 CYUTATh TEOPUEN BOZHUKHOBEHHUS JKU3HU KaK TaKOBOM; OHA IIPOCTO MEPEHOCUT
npobiemMy B Kakoe-TO APYroe MecTo Bo BceneHHoi.
CornacHo TunoTe3e NaHCIEPMUHN KU3Hb CYLIECTBYET BEYHO M NEPEHOCUTCS C IJIAHETHI
Ha IUTaHeTy MeTeopuTamu. lIpocTeiliine opraHu3Mbl UM UX CIOPHI («CEMEHA KU3ZHUY),
nomnajas Ha HOBYIO TUIAHETY M Hais 37ech ONaronpHsTHBIE yCIOBHS, Pa3MHOXKAIOTCH,




JaBasi Hauajao SBOJIIOIUHU OT MPOCTEHIINX (OopM K CIOKHBIM. BO3MOXkKHO, YTO KU3HBH Ha
3emJie BO3HUKIIA U3 OJHON-€AMHCTBEHHOW KOJOHMHM MHUKPOOPTaHU3MOB, 3a0pOIIEHHBIX
13 KOCMOcCa.

Jia o0OCHOBaHMSI 3TOW TEOPUM HCIOJIB3YIOTCS MHOToKpaTHble mnosBieHus HIIO,
HacKaJIbHbIE M300payKeHUsI IPEIMETOB, MOXOKUX HAa PAKEThl U «KOCMOHABTOBY, a TAKXKE
cooOIIeHns SKOObI O BCTpeyax C MHOIUIaHETssHaMH. [Ipu u3ydeHun MaTepuanoB
METEOPUTOB U KOMET B HUX ObLIM OOHApYEHbl MHOTHE «IPEALIECTBEHHUKH KUBOT0Y» —
TaKM€ BEIIECTBA, KAaK LIMAHOTEHBI, CHHWIBHAs KUCJIOTA U OPraHWYECKHE COCAUHEHUS,
KOTOPBIE, BO3MOKHO, ChITPAJIM POJIb «CEMSAH», MAJABIINX HA TOIYIO 3€MIIIO.
CropoHHuKaMu 3TOM rumote3sl ObulM JaypeaTsl HobOeneBckoit mpemun @. Kpuk, JI.
Opren. @. Kpuk 0CHOBBIBAJICS HA IBYX KOCBEHHBIX JJOKa3aTEIbCTBAX:

*YHHUBEPCAIBHOCTH F'€HETUYECKOT0 KOAA;

*HEO0XOAMMOCTH i1 HOPMAJIbHOTO MeTaboJM3Ma BCEX JKHUBBIX CYLIECTB MOJIHOJEHA,
KOTOPBIM BCTPEUYAETCs CeYac Ha IUIAHETE KpaiHe PEJKo.

3. Teopusi camonpou3BOJbHOI0 (CIIOHTAHHOI0) 3APOKICHUS.

Teopusi caMONpPOM3BOIBHOTO 3apOXKACHUSA >KU3HMU OblIa HIMPOKO pPACIPOCTpAaHEHA B
Hpeuem mupe — BaBunone, Kutae, /Ipesnem Erunte u pesueii ['peunn (3T0M Teopuu
MPUAEPKUBAJICS, B YACTHOCTU, APUCTOTEbD).

VYyensie /[peBHEro Mupa U cpeJHEBEKOBO EBpOMBI BEpUIIM B TO, YTO JKUBBIE CYLIECTBA
MOCTOSIHHO BO3HHMKAIOT U3 HEKMBOM MaTepUU: YEPBU — U3 TPSI3H, JIATYIIKA — U3 TUHBI,
CBETJIIUKM — W3 YTPEHHEW pochl U T.I. Tak, M3BECTHBIM TOJUIAaHACKUN y4eHbld 17 B.
BaH-I'e1bMOHT COBEpUIEHHO CEPbE3HO OMHUCHIBAI B CBOEM HAy4YHOM TPAKTATE OIBIT, B
KOTOPOM OH 3a 3 HeJleIH MOJIY4YuII B 3alIepTOM TEMHOM IIKa(y MbIIIel HEMOCPEICTBEHHO
U3 Tps3HOM pyOamkh M TOPCTH MIICHUIIBl. BrepBble MIMPOKO pPacHpOCTPAHEHHYIO
TEOPUI0 PEIIMIICS MOJABEPrHYTh 3KCIEPUMEHTAJIbHOM IMPOBEPKE WTAIbSHCKUN Y4YEHBIN
®panuecko Penu (1688). OH momMecTHUs HECKOJIBKO KYCKOB MsCa B COCY/bl M YacTh W3
HUX 3aKpbUI Kuceel. B OTKpBITHIX cOocyjax Ha OBEPXHOCTU THUIOLIETO MsICa MOSABUIUCH
Oernple YEpBSIUKM — JIMYMHKU MyX. B cocymax ke, MPUKPBITBIX KHUCEeH, JTUYMHKUA MyX
orcyTcTBOBanmu. Takum oOpazom @. Penu ynanoce Joka3aTh, 4TO JIMUUHKH MYyX
NOSIBIISIFOTCS. HE U3 THUIOLIETO0 Msica, a W3 SUL, OTIOXKEHHBIX MyXaMH Ha €ro
OBEepXHOCTH.B1862 T. 3HaMeHHUTHI (PpaHIly3cCKHii XUMUK U Mukpoouosor Jlyu Ilactep
OTIPOBEPT 3Ty TEOPHIO, OH MPOKUIISTHI MUTATENbHBIA OyJIHOH B CTEKIISIHHON Koj0e, HO
Koj0a Oblla He OOBIYHAs, a C TOPJBIIIKOM B BHJE S-oOpa3HOH TpyOku. Bo3myx, a
CJIETIOBATENIPHO U <CKU3HEHHAsI CHJIA», MOTJIM MPOHUKATh B KOJIOY, HO IbUIb, & BMECTE C
HEI0 U MUKPOOPTaHU3MBbI, MIPUCYTCTBYIOLIME B BO3AYyXE, OCENAIN B HUKHEM KOJEHE S5-
oOpa3Hoil TpyOKH, U OyJIbOH B KOJOE ocTaBayics CTepuibHBIM (puc.l). OmHako CTOMIIO
CJIOMaTh TOPJO KOJIOBI WJIM OIOJIOCHYTHh CTEPUIBHBIM OyJIbOHOM HHUXHEE KOJEHO S -
oOpa3Hoil TpyOKH, Kak OyJIbOH HauWHAJI OBICTPO MYTHETh — B HEM TOSIBISUIUCH
MHUKPOOPTaHU3MBI.

Takum oOpazom, Onmaromapst paboram Jlym Ilactepa Teopus camoszapoxkieHus Obuia
MIpU3HAHA.



1. [TacrepoBckas konba

5. I'mnore3a 0MOXMMHUYECKOM IBOJIIOLUH.

N3 Bcex Teopuil MNPOUCXOXKICHUS JKU3HU HamOoJiee paclpoOCTpaHEHHON U
MPU3HAHHOM B HAyYHOM MHpE SBISETCS TEOpUS OWOXHMMHUYECKON SBOJIOIHH,
npeaioxkeHHas B 1924 r. coBeTckum 0MoxuMukoM akajaemukom A.W. Omapunbsim (B 1936
T. OH MOJPOOHO M3JI0KUJ €€ B CBOCH KHUTE « BO3HUKHOBEHUE KUZHIY).

CylurHocTh 3TOW TEOPHH COCTOUT B TOM, YTO OMOJOTHYECKOW IBOIIOLNUU — T.€.
MOSIBIICHUIO, PA3BUTHIO U YCIOXHEHUIO pa3IUYHbIX (OpPM IKUBBIX OpPraHU3MOB,
IpeaIIecTBOBala XUMHUUECKash DBOJIIOIUS — JUIMTENbHBIA TEPUOJ B HCTOPUH 3E€MIIH,

CBSI3aHHBIA C TIOSBJIICHHEM, YCJIOKHEHHEM W COBEPIIEHCTBOBAHMEM B3aUMOCHCTBUS
MEXITy DJIEMEHTApPHBIMU EAUHHUIIAMH, «KUPITUYUKAMU», U3 KOTOPBIX COCTOUT BCE KUBOE
— OpPraHu4ecKUMHU MOJIEKYJIaMHu.

[Ipenduonornueckas (XMMUIECKasi) SBOJIOIHS

[To MHEHHIO OOJBIIMHCTBA YUYEHBIX (B MEPBYIO OUYEpeIb aCTPOHOMOB U I'€OJIOTOB),
3emiis copMUpoOBaliach Kak HEOECHOE TEI0 OKOJIO 5 MIIPJ JIET T.H. MyTeM KOHACHCAlUU
YyacTHIl Bpaiasiierocsi BOKpyr CoJHIla ra3onbuieBoro ooaka.

[Ton BiOusSHUEM CHJI CXaTHs YacTHUIBl, U3 KOTOpBHIX dopMupyercs 3emis,
BBIJICTISIIOT O'POMHOE KOJMYECTBO Temia. B Henmpax 3emin HauWHAIOTCS TEPMOSACPHBIC
peakuuu. B pesynbrare 3emiis cuibHO pasorpeBaercs. Takum oOpa3zom, 5 MIIpI JIET T.H.
3emuis TpefcTaBisiia coOOOM HECyIUHCS B KOCMHUYECKOM MPOCTPAHCTBE paCKaJICHHBIN
map, Temneparypa noBepxHoctu koropoto gocruraia 4000-8000°C .

[TocTrenenHo, 3a cYeT W3IMy4eHUS TEIJIOBOM SHEPTMM B  KOCMHUYECKOE
MPOCTPAHCTBO, 3eMJisi HauMHaeT OcThiBaTh. OKkono 4 Mipja JeT T.H. 3eMiisi OCTHIBAET
HACTOJIbKO, YTO Ha €€ MOBEPXHOCTH (OPMUPYETCs TBepaask Kopa; OJHOBPEMEHHO U3 €e
HEJ[p BBIPBIBAIOTCS JIETKHE, Ta3000pa3Hble BEIECTBA, MOJHUMAIONINECS BBEpPX U
dopmupyromue nepBuuHyto atmocdepy. Ilo cocraBy mepBuuHas artmocdepa
CYUIECTBEHHO OTJHMYalach OT COBpeMeHHOH. CBOOOIHBIA KHCIOpPOJ B arMmocdepe
OpeBHEN 3emiid, MO-BUAMMOMY, OTCYTCTBOBAaJ, @ B €€ COCTaB BXOJWJIM BEIIECTBa B
BOCCTAHOBJICHHOM COCTOSIHWH, Takue, kak Bojgopon (H2), meran (CH4), ammuak (NH3),
napsl Boabl (H20), a Bo3MoxkHO, Takxke a3oT (N2), okuck u 1Byokuch yriaepoaa (CO u
C02).

BoccranoBuTenbHBI XapakTep MEPBHYHOM aTtMocdepsl 3eMiu Ype3BhIYATHO
BAXKEH JUISl 3apOKJICHMS >KM3HHU, MOCKOJIbKY BEIIECTBA B BOCCTAHOBJIEHHOM COCTOSIHUU
o0JIajaloT BBICOKOM PEAKIMOHHOW CIIOCOOHOCTBIO M B ONPEACTICHHBIX YCIOBHUSIX
CIIOCOOHBI B3aUMOJICUCTBOBATh JAPYT C JPYroMm, 0Opa3ys OPraHMYECKHE MOJIEKYJIbI.



OtcyTtcTBHE B aTMOC(epe EpBUYHON 3eMIIM CBOOOIHOIO KHCIOpoa (MPAaKTUYECKH BECh
KHCIIOpo/ 3eMiid ObLI CBSI3aH B BHJIE OKHMCIIOB) TAKXKE SIBJIIETCA BaKHOM MPEANOCHUIKON
BO3HMKHOBEHMS JKU3HU, TIOCKOJIBKY KUCIOPO/J JIETKO OKUCISET U TEM CaMbIM pa3pyIlaeT
opranuueckue coeauHeHus. Iloaromy mnpu Hamuuumu B aTtMocdepe CBOOOIHOrO
KHCIIOpO/ia HAaKOIUIEHHE Ha JApeBHEW 3emile 3HAYMTENIbHOIO KOJIMYECTBAa OPraHMYECKHX
BEILECTB ObLIO ObI HEBO3MOXKHO.

Okono 5 Mapx JeT T.I. — BO3HUKHOBEHHE 3eMJIM Kak HeOEeCHOro Tena;
temnepatypa nmosepxnoctu — 4000-8000°C

Oxkoino 4 mipa €T T.H. - QOPMUPOBAHHUE 36MHON KOPBI U IEPBUYHOM aTMOC(]EpHI.
Korga temmeparypa mepBuuHoil armocdepst mocturaetr 1000°C, B Helt HaumHaeTCs
CUHTE3 MPOCTBIX OPraHUYECKUX MOJEKYJ, TaKMX, KaK aMUHOKHUCIOTBI, HYKJICOTHIbI,
KUPHbIE KUCIIOTHI, MPOCThIE caxapa, MHOTOATOMHbBIE CIIUPTHI, OPraHUYECKHE KUCIIOTHI U
Op. DHepruio Uil CHHTE3a [OCTaBISIOT TIPO30BbIE  paspsibl, BYyJIKaHUYECKas
NeSITEIbHOCTh, JKECTKOE KOCMHMYECKOE W3JIy4YeHHE U, HaKOHEL, YJIbTpaduoseTOBOE
u3nyuenue CoJHIa, OT KOTOPOro 3emils ellle He 3alllMIleHa 030HOBBIM SKPaHOM, PUYEM
MMEHHO yJIbTpa(UONeTOBOE H3IYyYCHHE Y4YEHble CYUTAIOT OCHOBHBIM HCTOYHHUKOM
SHEPTUU Uit aOUOT€HHOTO (T.€. MPOXOoAAIIei0 0e3 YYacTHs )KUBBIX OPTaHU3MOB) CUHTE3a
opranuueckux BeniecTB.Ilpu3HaHui0O M MIKMpPOKOMY pacnpocTpaHeHuio Tteopun A.N.
OnapyHa BO MHOTOM CIIOCOOCTBOBAjO TO, YTO MpoIlecchl aOWOT€HHOro CHHTE3a
OpPraHUYECKHUX MOJIEKYJ JIETKO BOCIPOU3BOIATCS B MOJIEIbHBIX SKCIIEPUMEHTAX.

OpaHako BO3MOXKHOCTh a0MOTEHHOTO CUHTE3a OPraHUYeCKUX BEUIECTB B YCIOBUSX,

OJM3KHUX K YCIOBHSIM JIpeBHEN 3emiin, Obuia BrepBble okazaHa B onbite C. Musepa.
B 1953 r. Crennim Musiep BOCHIPOHM3BEN B CTEKISSHHOM KOJIOE C BHAsHHBIMH B HEE
ANEKTPOAAMH TEPBUYHYIO aTMocdepy 3eMiH, KOTOpas, MO MHEHHUIO YYEHBIX TOTO
BpEMEHH, cocTosuia u3 Bogopoaa merana CH4, ammuaka NH, n mapoB Boasl. Uepes 3ty
razoByro cmech C. Mwuiep B Te€UEHHE HEINEIM NPOIyCKall 3JIEKTPUUYECKUE pPa3psiibl,
UMUTHUpYIOLIUE rpo3oBbie. [10 OKOHYaHUU PKCIIEPUMEHTA B KOJIOe ObLIIM OOHAPYIKEHBI O-
AMUHOKHCIIOTBI, OpraHWYECKHE KHCJIOThI UM ModeBuHA. [Ipu moBropenunm ombita C.
Musiepy yaanoch MOJIYYUTh OTAENbHBIE HYKIEOTHIBI U KOPOTKHUE MOIUHYKICOTHIHbBIE
LEMOYKH U3 MSATU-IIECTH 3BEHBEB.

B nanpHedmux omnbiTax Mo abMOreHHOMY CHHTE3Y, MPOBOJIUMBIX PA3IUYHBIMU
UCCJIE0BATENSIMU, UCIIONb30BAIMCHh HE TOJBKO AJIEKTPUUYECKUE pa3psibl, HO U ApYyrue
BU/JIbI DHEPTUH, XapaKTepHbIE IS JPEeBHEW 3eMii, — KOCMHYECKoe, YIbTpaduoIeToBoe
U pPAJUOAaKTUBHOE W3JIyYEHHUs, BBICOKHE TEeMIEpaTypbl, MPUCYIINE BYJIKAHUYECKOM
NeSITEIbHOCTH, a TaKXe pa3sHooOpa3Hble BapHaHTHI Ta30BBIX CMECH, MMHUTHPYIOIINX
nepBuYHyto atmocdepy. B pesynbrare ObUT MOJTy4YeH MPAKTUYECKH BECH CIIEKTP
OpraHWYECKUX MOJEKYJ, XapaKTEpHBIX MJi1 >KHUBOTO: aMHHOKHUCIOTHI, HYKJIEOTHBI,
KHUPOTOIOOHBIE BEIIECTBA, MPOCTHIE caxapa, OPraHUYECKHUE KUCITIOTHI.

Korpma Temneparypa nepsudnoit armocdepst onmycruiack Hiwke 100°C, Ha 3emitto
OOpYIIMINCH TOpSiUME JTOXKIAW U TMOSIBUWIICA NEepBUYHBIN okeaH. C MOTOKaMH JOXKISA B
NEPBUYHBIA OKEaH MOCTyHaJi aOMOT€HHO CHHTE3UPOBAaHHBIC OPraHWYECKHE BEIECTBA,
YTO TMPEBPATUIO €ro, HO OOpa3HOMY BBIPAXKEHHMIO AHTJIHICKOro Ounoxumuka J»oHa
XonaeitHa, B pa30aBJieHHBIA «IEepBUYHBIN OynboH». [lo-BuaguMOMy, HWMEHHO B
MEPBUYHOM OKE€aHe HAa4YMHAIOTCSA IMPOLECChl 00pa3oBaHUS M3 MPOCTHIX OPraHUYECKUX
MOJIEKYJ — MOHOMEPOB CIIOKHBIX OPTaHUYECKUX MOJIEKYJ — OHOnmoaumMepoB (OenKoB,
HYKJIEHMHOBBIX KUCIIOT).



JKn3Hp BCEX COBPEMEHHBIX JKMBBIX CYIIECTB — 3TO IPOLECC HEMPEPHIBHOIO
B3aMMO/JICHCTBUS BaXKHEUIINX OMOMOIMMEPOB KUBOM KIIETKH — OE€JIKOB U HYKJIEHMHOBBIX
KHCJIOT.
benku — 310 «MOJIEKYIIBI-pab0ovme», «MOJIEKYIbI-MHKEHEPBD) )KUBOU KIIETKH.

Takum oOpa3om, TailHa 3apOKIEHUS XKU3HU — OTO TaliHa BO3HUKHOBEHHS
MeXaHH3Ma B3auMOJICHCTBUS OEJIKOB U HYKJIEHMHOBBIX KUCIOT. KakuMu xe cBeleHUsIMU
00 9TOM Tpollecce pacrojaraeT coBpemMeHHas Hayka? Kakue MONeKynbl SBUIHCH
MEPBUYHON OCHOBOM KU3HU — OEJIKH UM HYKJIEUHOBBIE KUCJIOTHI?

VY4eHble MMoararoT, YTo, HECMOTPSI Ha KIIIOYEBYIO POJIb OEIKOB B OOMEHE BELIECTB
COBPEMEHHBIX KUBBIX OPTaHHU3MOB, MIEPBBIMU <GKUBBIMUY» MOJIEKYJIaMH ObUIM HE O€JKH, a
HYKJIEMHOBbIE KHUCJIOTHI, @ UMEHHO puboHyKJenHoBbIe kucioThl (PHK).

HcknounTenbHO CIIOXKHBIN, HE 0 KOHIA TOHSATHBIA COBPEMEHHON HAyKe MPOIIECC
BO3HUKHOBEHMS KU3HU Ha 3eMJI€ MPOUIEN C HCTOPUYECKOM TOYKH 3PEHUSI YPE3BBIYANHO
obicTpo. Yxke 3,5 mupa JeT T.H. XUMHUYECKash SBOJIOIMS 3aBEPIINIACH IOSBICHHEM
MEPBBIX KUBBIX KJIETOK M Hayanach OMOJIOTUYECKast SBOIOIHS.

IIpaxmuueckasa paboma Nel()
AHAJIN3 M OlIeHKA Pa3JIHYHbIX THIOTEe3 MPONCXO0KIEHUS YeT0BeKA.

eab paGoThl: HAy4YUTHCS AHAIM3UPOBATH M JaBaTh OICHKY Pa3IMYHBIM
TUIOTE3aM MPOUCXOXKICHUS YeJIOBEKa, apryMEHTUPOBATh CBOM OTBET.
Xoxa padoThI:
1.M3yunte omopHbI KOHCHEKT «MHOroob6pasue TEOpUd O MPOUCXONKIECHUU
YeJIOBEKay.
2.Vcrionb3ysi OMOPHBINA KOHCIIEKT, 3aM0JIHUTE TaOJIHILY:

No CTOpOHHUKH CyTb TeOpun
HaszBanue runoresbl
/11 TEOPHUH (ee ocHOBHas ujes)

1 bubneiickas rumoresa
(rumotes3a KpealnmoHu3Ma)

2 | Kocmuueckasg runoresa

ECTGCTBGHHOHay‘-IHOC IMPOUCXOKICHUC YCIIOBCKA

I'unore3a »BoIrOIIMOHHAS

Teopust MOIYBOAHOTO
IIPOMCXO0XKICHUS YEJIOBEKA

TpynoBas Teopus

MyTanmonHas Teopus

~N oo &~ (W

Tap3uanpHas runoresa

3. VYkaxuTe Ty TOUYKY 3pEHHS Ha MpoOJieMy, KOTOPYIO BBI pas3feisieTe.
AprymeHTUpYUTE CBOU OTBET.

4. Cnenaiite BBIBOJbI O PEUICHUU MPOOIEMBbI IPOUCXOXKICHUS YEIOBEKA.

I[OHOJIHI/ITGJILHOQ 3aJaHue.




1) YenoBek — OuoconmaibHOE CyIIecTBO. [lepeunciure, mpoBeas camMOaHAIIU3,
KaKhMe CBOM XapaKTCPUCTUKH BbI CYUTACTC OHWOJOTMUCCKUMH, a KaKue
COLMATBHBIMU. MOXHO JIH UX H3MCHHUTH?

«MHorooopasue Teopuii 0 NPOUCXOKIACHUHN YeJIOBEKA».

1.bubJaeiickasi runore3a (rumoTe3a KpeaumoHu3IMa).
Ero mocnenoBaTtenu OTpULIAIOT BCE OCHOBHBIE TEOPUU MPOUCXOXKIACHHS UETOBEKA.
Cunraercs, 4To JIr0AEH COTBOPUI bor, KOTOPHI SABIISETCS BBICIIUM 3BEHOM B MHUDE.
YenoBek ObUT CO3AaH MO €ro nojoOuio0 M3 HeOmosornyeckoro marepuaina. bubneiickas
BEpCUsl TEOPUU TJIACHUT, YTO NEPBbIMU JitoabMU ObUIH AnaM U EBa. Ux Bor cotBopun u3
HEOHMOJIOTHYECKOr0 MaTepuaiia, Hampumep u3 TrinHbl. [lonaBmnsioniee OOJBIIMHCTBO
CKENITUKOB CUUTAIOT 3Ty TEOPHIO HEBO3MOXKHOHM, OILICHMBAasi €€ BEpPOATHOCTh B
MUJUIMApAHbIE J0JIM TMpolleHTa. Bepcus coTBopeHus Bcero xuBoro borom He Tpelyer
N0KAa3aTeNIbCTBA, OHA IPOCTO CYIIECTBYET U UMEET HA 3TO IIPaBo.
2. Teopusi KOCMHYeCKOr0 BMelaTeIbCTBA.
B ocHoOBe 3Toil BepcuM MPOMCXOXKJEHUSI YEIOBEKa CTOUT JESATENbHOCTh MOCTOPOHHHMX
[IUBWJIN3AIINN.
Cuuraercsi, 4TO JIOAM SBISAIOTCS MOTOMKAaMHM MHOIUIAHETHBIX CO3JaHHM, KOTOpbIE
BBICA/INJINCh Ha 3€MJII0O MWIJIMOHBI JIET Ha3al. Takass uCTOpus MPOUCXOKICHUS YeIOBEKa
UMEET Cpa3y HECKOJIBKO pa3BsA30K. [I0 MHEHMIO OIHUX, JIIOAM MOSABWINCH B PE3YJIbTATE
CKpEILMBAaHUS UHOIUIAHETSH C IPAPOJUTEISIMHU.
Jlpyrue cunuTaroT, 4TO BCEMY BUHOW MeHHAasi MHKEHEepUs BbICIIUX (OpPM pazyma, KOTOpbIE
BBIBEJIM TOMO calMeHc u3 Kososl u coocTBeHHbix JJHK.
KTo-TO yBepeH, uTo Jr0AM MPOU30LUIA B Pe3yJIbTaTe OMINOKH ONBITOB HaJl YKUBOTHBIMH.
C J1pyroil CTOpPOHBI, BECbMa MWHTEPECHOW U BEpOSTHON sBisieTcs Bepcus 00
MHOIIAHETHOM BMEIIATEIBCTBE B ABOJIIOLIMOHHOE Pa3BUTUE TOMO CaIllMEHCA.
He cexkper, 4TO apxeonoru 10 CHX IOp HaxXOAAT B Pa3JIMYHBIX YIOJKax IUIAHETHI
MHOTOYHCJIEHHBIE PUCYHKH, 3allUCH M IIPOYME CBUIETENIBCTBA O TOM, YTO AHTUYHBIM
JIOJSAM TIOMOTaJM KaKHe-TO CBEPXBECTECTBEHHBIE CHIIBL. JTO KacaeTcs W HMHICHLEB
Maiis, KOTOpBIX SIKOOBI MPOCBEIIATN BHE3EMHBIE CO3JIaHHS C KPBUIBSMHU Ha CTPaHHBIX
HEOECHBIX KOJIECHULIAX.
Taxxke cylecTByeT TEOpUS O TOM, YTO BCS JKU3Hb YEJIOBEUECTBA OT IPOUCXOXKACHUS 110
IIMKAa DHBOJIIOLMM IPOTEKAET IO JAaBHO MPONMCAHHOW IIpOrpamMMme, 3aJI0KEHHOU
MHOIUIAHETHBIM Pa3yMOM. ECTb M albTEpHATUBHBIE BEPCUU O IEPECEIICHUU 3EMIISIH C
IJIAHET TaKUX CUCTEM U co3Be3uid, kak Cupuyc, CkoprinoH, Becol u T. 1.
EcrecTBeHHOHAYYHBIC TEOPUM NMPOUCXOXKICHUE YeJI0BEKA.
3)sonoyuonnas eunomesa.
[TocnenoBarenu 3TOi BEpCUM MOJAraroT, YTO MOSIBJICHUE YEJIOBEKA Ha 3€MJIE CBA3AHO C
BUJIOM3MEHEHUEM MPUMATOB B MIPOIECCE ECTECTBEHHOTO 0TOOPA.
Hcxons w3 Hee, MIOAM NMPOU3OIUIM OT HEKOTOPBIX BUAOB 00e3bsH (mmmmanse). Ilo
JlapBuHy TNpHUYMHOW TpeoOpa3oBaHMsl 00€3bsHBI B YEJOBEKAa IOCIYKWIH MEJICHHBIC
SBOJIIOIIMOHHBIE U3MEHEHHUS. DBOJIOLUS Hayanach MO/ BIMSHUEM €CTECTBEHHOro 0TOOpa
U TpoYMx BHEIMHUX (paxTopoB. [locmemoBaTenu 3TOro ABMKEHUS CXOASATCS BO MHEHHH,
YTO BCE THUIIBI TpeCcTaBUTENEH (ayHbl U GIIOpHI HA 3eMile U3MEHUYHMBBI M TIPOUCXOIAT U3
IpyTuX, paHee CYIIECTBOBABIIMX, BHJIOB. TakuM 00pa3oM, TEOpUS OCHOBBIBAECTCS Ha



HEIMOCTOSIHCTBE BCEro JKUBOIO B mpupoje. Ha miuaHeTe BBIKUMBAIOT TOJIBKO CHIIBHEHUIINE
(OpMBI, KOTOpPBIE CLIOCOOHBI TPUCIIOCAOIUBATHCS K TEKYIIUM YCIOBHUAM cpenibl. YenoBek
KaK pa3 M fABJIAETCS TaKUM CyLIECTBOM. biaromaps 3BoJIOLMU M CTPEMIIEHUIO BBDKHBATh
JIOM CTalld pa3BUBaThb CBOM YMEHMs M IMO3HaHUA. Teopus 3BOJIIOLMH JEHCTBUTEIBHO
UMEET P HUHTEPECHBIX JIOKA3aTeNbCTB M CBUAETENBCTB, KaK apXeOoJOrHYECKHX,
MaJ€OHTOJIOTMYECKUX, TeHETUYECKUX, TaK U MICUXOJIOTUYECKHUX.

4) Ilonysoonas meopusi.

DTy TUNOTE3y  OTCTaMBaeT noueHT  kKadeapel  dunocodpun  Mapuiickoro
rocyaapcTBeHHoro ynuepcurera Jleonapa MBanosuu MoOpaeB. CornacHo ero rumnorese
JIOOM TPOM30LUIM HE OT '"BOJOCAThIX, MAJIOMO3IJIBIX M HEYKIIOKUX Ha 3emiie
YeJI0BEKOOOpa3HbIX 00€3bsiH, a BEAYT CBOM POJ OT OECIIEPCTHBIX, OOJIBIIErOJOBBIX U
JIBYHOTMX NPUOPEXKHBIX MOJYBOIAHBIX 00€3bsH (HUSIUTEKOB), KOTOPbIE OOUTANU TPU —
JIBa MIWIJTMOHA JIET Ha3aj, 1Mo OeperaMm pek, pyubEB U 03€p.

B kayecTBe NOATBEPKIECHWW TUNOTE3bl ABTOP MNPHUBOJIUT CJEAYIOUIME OCOOCHHOCTHU
CTPOEHUS U )KU3HEAEATEIbHOCTH COBPEMEHHOTO YeJIOBeKa:

— pebGéHok 10 3-X MecdleB CrocOoOeH IlaBaTh B BOJE, 3aTavMBas JbIXaHHE, a JIMIIb
MO37HEE YUUTCS XOJUTh;

— HO3JpU y YeJIOBEKa HANpaBlieHbl BHHU3, UTO SIBJSETCS MPUCIIOCOOICHUEM K 3allluTe
IbIXaTeNbHBIX IMyTe OT BOJH TMpU IUIaBaHUM (HAMpaBJICHHOCTh HO3Jpel y
YeJl0BeKOOOpa3HbIX 00e3bsiH BHepE] KpaiiHe HeyaoOHa JUIs MOJyBOAHOTO oOpasa
KU3HN);

— BOJIOCSTHOM IIOKPOB Ha TeJl€ COBPEMEHHOI'O 4YeJOBeKa peAyLUpOBaH, IOTOMY YTO
MOKpasi IIepcTh MPHU BbIXOJE Ha Cylly Oblja y MOJYBOAHBIX O0€3bsH CYIECTBEHHOU
IOMEeXO0M B TepMoperyysauuu (y BceX 00€3bsiH IIEPCTHBIM IOKPOB COXPAHUJICS, T.K.
HOYBIO B TPOMMKAX JOCTATOYHO XOJIOHO);

— BOJIOCBI, JIy4llleé Pa3BUTHIC HAa TOJIOBE Yy COBPEMEHHBIX JKEHILHH, Ye€M Y MY)KUHH,
ABJIIIOTCS HACJEIUEM MOILHOIO BOJIOCSHOI'O IOKPOBA CaMOK HHSIMHMTEKOB, KOTOPBIN
CHOCOOCTBOBAJI yJIEpKaHHUIO HA I'OJI0BE JETEHBINIEH NPY IJIaBaHUY;

— TMWTaHUE HUANUTEKOB MATKUMHU MOJUIIOCKAMM, BOJOPOCISIMH, I1OJIyBOJHBIMU
pacTeHusIMH  OJIaronpusTCTBOBANO  (OPMUPOBAHUIO COBPEMEHHOIO TUNA 3yOHOM
CHCTEMBI YeJIOBEKa.

5) Tpyoosas meopus.

Ourensc, B kHure «Posb Tpynma B mporecce npeBpaimieHus 00e3bSHbI B UYEIOBEKa»
OOBSICHUJI, YTO UIMEHHO TPyl IPEBPATUI 00€3bIHONOA00HBIX MpeaAKoB B moaeil. Hauamno
M3TOTOBJIEHUS OPYAUs TPyJa COBIAJAeT C BOZHUKHOBEHHEM peud U MbluieHus. OKonoS
MJIH. JIET Ha3aJ aBCTPAIONHUTEKH Hayall TPYIUTHCS U IIPU 3TOM Pa3BUBAJIU CBOM PYKHU U
Mo3r. [IpssMoxoskeHrne nepecTporsio OpraHu3M, OCBOOOIUB MEepEIHNE KOHEYHOCTH, TEM
caMbIM OBLJIO CO3JIaHO YCJIOBHE JUIsl COBEPUICHUS TPY/Aa, U3MEHEHUS MOJI0KEHUS TOJIOBBI
U TJa3. OTO TpHUBENO K BO3PACTaHUIO 3pUTENbHOM HH(popmauuu. Tpyn mpusen K
3apO’KJICHUIO U Pa3BUTHIO COLMANIBHBIX OTHOIIEHHUH, CO3HAHUS, MBILLIJIEHUS, SI3bIKa, U TEM
caMbIM MpEeBpaTUi 00e3bsHY B YEIIOBEKA.

JKu3HEHHBI ONBIT B TMO3HAHWM IPUPOJBI COBEPLIEHCTBOBAICA OT IOKOJEHUS K
MIOKOJICHUIO, M3-3a 4YEro CYUIECTBYIOIIME WHCTUHKTBl (F€HETUYECKH 3aJI0KCHHbIE
IIPOrpaMMBbl MOBEJIEHUSI B ONPEIEIICHHBIX YCIOBHAX) MOCTENEHHO oTMupanu. [losTomy
BO3HUKJIA HEOOXOAWMOCTh B HEOHOJOTHYECKOM CIOCO0€ XpaHEHHs U Iepenadyu
uHpopmanmu. Tak MosBUIACH CUMBOJIMYECKAs ACATEIHHOCTh — IPUMEHEHHE CUMBOJIOB B
KayecTBe 00pa3oB OOBEKTOB MPH XpaHEHUH M mepenade nHpopmanuu u npu peun. Bee
3TO Pa3BUBAJIO MO3T, M IPUBENIO K BOSHUKHOBEHUIO a0CTPAKTHOTO MBIIIICHUS.



C mnosiBIIeHHEM TpyJa, YEJIOBEK NepecTan MOAYUHATHCA OUOJIOTMUECKHM (aKTopam
9BOJIIOLNH, T.€. TpUaaam JlapBuHa. B manpHenmeM 3BOIIONHS YEIOBEKa Ha4alla 3aBUCETh
OT COIMAJIbHBIX (DAKTOPOB: TPYIOBOM JEATENBHOCTH, OOIIECTBEHHOIO 00pa3a »KHU3HH,
peun u mbinuieHus. CounanbHble (PAKTOPbl HaYaIM BIUATH Ha YEJIOBEKA COBPEMEHHOIO
BHJIa (KpOMaHbOHIA) OKOJI0 40 ThICSY JIET Ha3a.

6) Mymayuonnas meopus.

B Hauvame XX Beka, MosBHAJIACh MYTAIIMOHHAS TEOPHUS 3BOJIIOUHMHM HHUJEPIAHICKOTO
yueHoro Xyro gne Ppuza. CorjacHO 3TOH TEOPUH, HOBBIE BHUIbI BO3HUKAIOT
CKauKo0Opa3Ho, B pe3yIbTaTe KPYIMHBIX AUHUYHBIX MyTallUi B TCHOME.

VY4eHble CUUTAIOT, YTO OMOJOTHYECKAsh OCHOBA IMOSBJICHUS YEJIOBEKa — ATO IOJIE3HBIE
MyTanuu. [I[puurHbl BOSHUKHOBEHHS TMOJIE3HBIX MYTallMii MOTYT ObITh pa3HbiMu. Ere B
30 roxet XX Beka, yueHbli A. A. UmkeBckuil goKa3aj, 4To MEPUOIUUYECKUE KOJICOaHMs
WHTEHCUBHOCTH u3nydeHus: ConHIa BIUAIOT Ha 6uochepy 3emiin.

[IpyumHOil MyTaumii MOIJIa CTaTh TE€OJOTMYecKas akTUBHOCTH 3emuu. Hampumep, B
Bocrounoit Adpuke okono 20 MIIH. J€T Ha3aja B 3eMHOM KOpe 00pa30BajiCh TPELIMHBI.
brnaromaps 3TuM TpelmrHaM, Ha MOBEPXHOCTH 3€MJIM BO3HUKIIM 3aJI€KU YPAHOBBIX PY/I.
VYpaHOBbIE PyJbl 3HAUYWUTEIBHO MOBBIMIAIOT E€CTECTBEHHYK paauanuio B BocTouHoi
Adpuke. BeposrtHo, pamuanus TOJOXKUTEIBHO BIMsJIa Ha MPUMATOB, J>KHUBIIMX B
neniepax, pacroyioKeHHbIX BOJU3M YPAHOBBIX PY/I, BbI3bIBAask MyTallUK Pa3HOTO Po/a.
Crnenyromieii NOpUYMHONM BO3HUKHOBEHUSI MYTAIlMd Y4Y€HbIE CYUTAIOT HEPBHBIC
3anpelienbHble Harpys3ku, T.e. crpecc. CTpecc — 3TO OCTpasi FOpMOHaJbHAas peaKUus
OopraHu3Ma Ha BHEIIHUE paslapaxeHus. [Ipm 3TOM BO3HUKAIOT PE3KO OTpHULATEIbHBIE
SMOIMH, BCIBILIKK CTpaxa, THEBA U T. [I.

CornacHO MyTallMOHHON TEOPHH, YEJIOBEK — 3TO 00e3bsiHUN MyTaHT. OIHAKO MyTaHTa B
OPUPOJHBIX YCIOBHUSAX >KJana HeMuHyemas rubenb. Ho MyTaHT cymen BBDKUTH,
UCIIOJIB3YSl OpYAUSI TPYIa, *KUBSL B OOILIECTBE, TBOPS KYJIbTYPY, U CTAIl YEIOBEKOM.

7 Tapsuanrvnas eunomesa, W3I0KEHHas aHIHMHACKUM Owonorom ®. Bymom JoHcom
(1929), 3aknrovaercs B 3aMEHE MOJOXKEHUS O Pa3BUTHHM YEJIOBEKa M3 HCKOMAeMBIX
YeJI0BEKOOOpa3HbIX MPUMATOB HJEEH O €ro MPOUCXOXKIACHUH OT JAPYTUX MPUMATOB, B
YaCTHOCTH, OT JIPEBHETPONUYECKOIO JOJrOMATa. EIMHCTBEHHBIMH NPEACTABUTEISIMU
NOCJIETHUX SIBJISIFOTCS MAJI€HbKHUE JOJTOISTHL, KUBYIIUE B IIYXUX TPOMHYECKUX JIeCax
Ha ocTpoBax HMupo-Manaiickoii 001acTM M COCTAaBISAIOIIME XapaKTePUCTHUSCKHUI
AJIEeMEHT MecTHOH ¢ayHbl. [lo BHemHeMy BUy OHM HAallOMHUHAIOT TYHIKAHYHKOB: y HHUX
OTPOMHBIE TJ1a3a, TUIIMYHBIE JUIsI HOYHOTO XMBOTHOTO, OUYEHb JJIMHHBIC 33a]IHAE U OYEHb
KOpPOTKHE TIE€pPEeIHHE KOHEYHOCTH, a TAKXK€ JJIMHHBIA XBOCT, KOTOPBIH CIY)KUT UM HE
TOJBKO PYJIEM M IPOTUBOBECOM IIPH JIOBKUX MPBIKKAX C BETKH Ha BETKY, HO U OMOPOM
npu cuneHuu. Ilepeasuraercst qoaromnar B 6osee Wi MEHee BEPTUKAIBHOM TOJI0KEHUU
C IMOMOIIBIO 33 JHUX KOHEUHOCTEH. [IsTouHast u nagpeBUAHAS] KOCTH CTOMBI Y HETO OYEHb
JUIMHHBIE, OTKYJla U Ha3BaHUE JOJITOMST, WIH Tap3UT.

B ob6ocuoBanuu rumnotessl @. By J[>koHC yka3bIBaeT Ha TOT (hakT, 4TO MPOIMOPIIUU Tela
y 4eJoBeKa OTIMYHBI OT BCEX YeJIOBEKOOOpa3HbIX 00e3bsH M 0Oojiee CXOIHBI C
MPOTIOPIIUSIME TEJIA JIOJITOTISITA, a TAKXKE BBIJIEISIET HEKOTOPhIE OCOOCHHOCTH BOJIOCSHOTO
MOKPOBA, YKOPOUEHHOCTH JIULEBOTO OT/EeNa deperna, 0COOEHHOCTH (OPMBI U CTPOEHUS
Hapy>KHbBIX MOJOBBIX OPTraHOB y CAMKH U JIpyTHe YEPThbl BUJUMOIO CXOJICTBA YEIOBEKA C
noaromsitom. I'mnoresa Byna JIkoHca BeTpeThiia pe3Kyl0 KPUTHUKY OTEUECTBEHHBIX U
3apyOeKHBIX aBTOPOB. E€ HECOCTOATENHLHOCTh apryMEHTHUPOBAJIACH B MEPBYIO OYepPEIh
TE€M, YTO JOJTOMSTHI HE SBISIOTCS OOIIECTBEHHBIMU YKHUBOTHBIMU: OHHM BCTPEUAIOTCS
MOOJIMHOYKE WJIM MapaMy M HUKOTJAa He XKUBYT crajgaMu. CylIeCTBEHHbIE BO3paKeHUS,



KOTOpBIE BBI3BIBACT Tap3UallbHas rumore3a aHTponoreHe3a Byna [IxoHca, €€ sBHOE
HECOOTBETCTBHE MHOTOYHCIEHHBIM ()aKTaM CpPaBHUTEIbHOW aHATOMHH, MPUMATOJIOTHH,
MAJIEOHTOJIOTMH U aHTPOIOJIOTHH YKa3bIBAalOT Ha HEJAOCTATOUYHYI0 OOOCHOBAHHOCTH ATOU
TUIOTE3bI.

lIpakmuyeckas paboma Nel |

Onucanue aHTPONMOreHHbIX U3MEHEHUI B €CTECTBEHHBIX MPUPOAHBIX
JaHama@rax cBoe MECTHOCTH.

Ilesb: BBIABUTH AaHTPOIIOIEHHBIE U3MEHEHHUS B KOCUCTEMAX MECTHOCTH U OLICHUTh
UX MOCIIECTBHUS.
Xoa padoThI:

1.PaccMoTpeTe KapThI-CXeMbl IPEAJIOKEHHBIX TeppuTOpuiiropoa Jinnemnka
(Hwxnnit mapk, Bepxuuit napk, HIIMK, 3aBog CB. Cokoin) B pa3Hble TOJbI.
2.BbIsIBUTH aHTPONIOTEHHBIE U3MEHEHUS B 9KOCHUCTEMaX MECTHOCTH.
3.Caemnaiite BBIBOJI, OLIEHUB MOCJIEICTBUS XO3SMCTBEHHOM JIEATETbHOCTH
YeJIoBeKa.

Konumponvnvie eonpochui:
l.[lepeuncnure, 4veMm OTIMYAaEeTCSd JEHCTBHE AHTPOINOIEHHBIX (DAKTOPOB OT
OPUPOJHBIX HA, SKOCUCTEMBI, Onocdepy. OOBsICHUTE MPUUUHY ITUX OTIUUUH.

2.Ha3oBuTE OCHOBHBIE DJIEMEHTHI CPEJIbI, OKPYKAIOIICH ueIoBeKa.
Ilpaxmuyeckas paboma Nel?2

CpaBHI/lTeJ'lI)HOE ONMHUCAHHE €CTECTBEHHOM IKOCHUCTEMBI 1 Arpo3KOCUCTEMBI.

]_le.]'lb: BBIABUTE YCPTBI CXOACTBA M pPA3IMUUA CCTCCTBCHHBIX M HMCKYCCTBCHHBIX
OKOCHCTCM.

Xoxa padoThI:
1.IIpounTaTh TEKCT «ATpPOIIEHO3bI» B YUCOHUKE.
2.3anonHuTh Tabmuiy «CpaBHEHUE TPUPOTHBIX M HCKYCCTBEHHBIX YKOCUCTEM .

[Ipr3Haku cpaBHEHUS Kykypy3Hoe noJie CMmeniaHHbIi Jiec

Cnoco0bl perynsiumn

Bunosoe pasnoobpaszue

II;10THOCTE BUOOBBIX
MOMYJISIITAN




Hcrounuku 9HCPIruu U UxX
HUCIIOJIB30BAHHUEC

IIpoayKTUBHOCTH

Kpyrosoport Bemects u
SHEPruu

CnocoOHOCTH
BBIICP)KUBATh U3MEHEHUS
Cpebl

3. Cpnenatb BBIBOJ O MepaxX, HEOOXOAUMBIX [Jis CO3JaHUS YCTOWYUBBIX
HUCKYCCTBEHHBIX YKOCHCTEM.




