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Meroauueckue pPEKOMEHAAUMU MJI BBINOJIHCHHUS IPAKTUYECKUX 3aHATHN 10 JUCLUIUIMHE
Buosnorust  sBIsAIOTCS 4YacTbIO OCHOBHOM MpodeccroHambHON oOpa3zoBarenbHOi mporpamMmel ['BIIOY
«KKATVY» 110 BceM cneruaibHOCTIM.

[IpakTuyeckne pabOTHI MPOBOIATCS C IENBI0 3aKPEIUICHUs, YriyOleHHs M CHCTEMaTH3aluu
TEOPETUYECKUX 3HAHUN 10 00I1el ONOIOTUH.

[TpakTndeckre pabOThI HANIPABICHBI HA JOCTHYKCHUE CIICIYIOIIUX PE3yIbTaTOB:
JUYHOCMHBIX:
— c(opMHpPOBAaHHOCTH YYBCTBA TOPAOCTH M YBaXEHHS K HCTOPHUH M JOCTHKEHHUSM OTEYECTBEHHOM
OHOJOrM4YEeCKON HAYKH; MPEACTABICHUS O LEIOCTHONW €CTECTBEHHO-HAYYHOU KapTUHE MHPA;
— MOHMMAHHME B3aUMOCBS3M M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, MX BIUSHUS HAa OKPYXKAIOIIYIO
cpeny, SKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO, COITHAIBHYIO M 3THYCCKYIO CPephl IeATSIBHOCTH YEIOBEKa,
— CrHocoOHOCTh HCHONB30BaTh 3HAHHUSA O COBPEMEHHOW €CTECTBEHHO-HAy4yHOH KapTHHE MHpa B
o0pa3oBaTenbHOl W MPOQPECCHOHANBHON 1E€ATENbHOCTH; BO3MOXXHOCTH HMH(DOPMALIMOHHOW Cpeasl AJis
obecrieueHus MPOAYKTUBHOTO CaMOOOpa30BaHuUs;
— BJIQJICHHUE KYJIbTYpPOUW MBIIIICHUS, CIOCOOHOCTh K 00OOIIEHUIO, aHAIHU3Y, BOCIPUATHIO HHPOPMAIIHH B
00J1acTH €CTeCTBEHHBIX HayK, IOCTAHOBKE L€ U BHIOOPY MyTeH ee JOCTHKEHHUS B NPOodecCHOHaTIbHOU
chepe;
— crOCcOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEITLHOCTH COBPEMEHHBIMU MTPUHITUITAMH TOJICPAHTHOCTH,
JMajora u COTPYJIHUYECTBA; TOTOBHOCTh K B3aUMOJICUCTBHIO C KOJUIETaMu, paboTe B KOJUIEKTHBE;
— rOTOBHOCTH MCTIOJIb30BaTh OCHOBHBIE METO/IBI 3aIIUTHI OT BO3MOXKHBIX MMOCJIEJACTBUI aBapuil, KaracTpod,
CTUXHUHHBIX OCICTBHIL;
— o0mamaHue HaBbIKaMH 0Oe30macHON padoOThl BO BpeMs  MPOEKTHO-UCCIEAOBATEIbCKONH U
SKCTIIEPUMEHTAIBHON JESTEIHLHOCTH, IIPU UCIIOJIb30BAaHUU JTA00OPATOPHOTO 000PYIOBaAHUS;
— CIOCOOHOCTh HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHWUSA M YMEHUS B TPAKTUUYECKOW NEATEIbHOCTH H
MOBCEIHEBHON JKM3HM JJs COONIOACHHUS Mep NPOPMIAKTHKA OTPABICHUN, BUPYCHBIX U JAPYTUX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUs, ATKOTOIM3MA, HAPKOMAHUH ); TTPABHII TTIOBECHUS B
MPUPOJHON Cpelie;
— TOTOBHOCTh K OKa3aHWUIO TIEPBOM IMOMOIIM TpPH TpaBMaxX, MPOCTYAHBIX M JPYrux 3a00JIeBaHUSAX,
OTPABJICHUSIX MUILIEBBIMU TPOYKTAMU;
MemanpeomMemHnuix:
— OCO3HAHHWE COIHMAIBHOW 3HAYMMOCTH CBOEH mpodeccuu/crnenuaibHOCTH, O0JaJaHie MOTHBAIUEH K
OCYIIECTBICHUIO MPOGECCHOHATHHOM JIEATETLHOCTH;
— TMOBBIIIEHNE UHTEIJICKTYaTbHOTO YPOBHSI B TIPOIECCE H3yUEHUSI OMOIOTUIECKIX SBICHMIA; BBITAIOIIIXCS
JOCTHKEHUH OMOJIOTHH, BOMIEANINX B OOIIEUYEIIOBEYECKYIO KYIbTYPY; CIOKHBIX U IPOTHBOPEUYHUBBIX ITyTEH
pPa3BUTHUSL COBPEMEHHBIX HAyYHBIX B3IVISIIOB, WM, TEOpuH, KOHUENIMI, Turnote3 (0 CYIIHOCTH U

MIPOUCXOXKICHNUH KU3HU, YEIOBEKA) B X0/ paObOThI C Pa3IMYHBIMU HCTOYHUKAMH HH(OPMALINN;



— CIOCOOHOCTh OPTraHU30BLIBAaTh COTPYAHUYECTBO €AMHOMBINIIICHHUKOB, B TOM YHCJE C HCIIOIh30BAaHHEM
COBpPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
— CHOCOOHOCTh MOHMMATh MPUHLUIBI YCTOMYMBOCTH U MPOIYKTHUBHOCTU >KMBOM MPHUPOABI, MyTH €€
M3MEHEHUS 10| BIUSHUEM aHTPOIMOTeHHBIX (PAKTOPOB, CHOCOOHOCTh K CUCTEMHOMY aHAJIU3Y I100aIbHBIX
HKOJIOTUYECKUX MPOOJIeM, BOIPOCOB COCTOSHUS OKPYKAIOIIEH Cpelbl U PalMOHAIBHOTO HCIOIb30BAHUS
MPUPOIHBIX PECYPCOB;
— yMeHHue 000CHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHUHI B MPAKTUYCCKOW NEATEITHHOCTH JIFOJICH,
pPa3BUTHUU COBPEMEHHBIX TEXHOJIOTHIA; OMPENEesTh KUBbIE OOBEKTHI B MPUPOE; MPOBOIUTH HAOIIOCHUS
32 KOCUCTEMaMHU C LEJNbI0 MX ONMCAHMS U BBISIBICHUS €CTECTBEHHBIX M AHTPOIOI€HHBIX W3MEHEHU;
HAXOWUTh U aHATH3UPOBATH HHPOPMAITHIO O KUBBIX 00 BEKTaX;
— CIOCOOHOCTh MPUMEHSTH OMOJIOTHYECKUE U IKOJIOTHYECKUE 3HAHUS /I aHaJIN3a MPUKIIAIHBIX TPoOIemM
XO034UCTBEHHOU JI€ATEIbHOCTH;
— CIOCOOHOCTh K CaMOCTOSITEIbBHOMY IMPOBEICHUIO HCCIEI0BaHUN, TOCTAHOBKE €CTECTBEHHO-HAYUYHOTO
OKCIIEPUMEHTA, HCIIOJIb30BAHUI0O WHQPOPMAIMOHHBIX ~ TEXHOJIOTMHA IS PEIICHUS HAYYHBIX W
po(hecCHOHANBHBIX 33]1a4;
— CHOCOOHOCTh K OIICHKE ITHYECKHX AaCIIEeKTOB HEKOTOPBIX HCCIEAOBAHUNA B 00JACTH OMOTEXHOJIOTHH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIO0OTBOPEHHUE);
npeomemmuix:
— c(OpMHUPOBAHHOCTH TIPEICTABJIICHUI O POJIK U MECTE€ OMOJIOTUU B COBPEMEHHOW HAYyYHOU KapTHHE MUDPA;
MOHMMAaHUE POJIU OMOJOTUHU B (POPMUPOBAHUU KPYyro3opa U (PyHKIHMOHAIBHON TPaMOTHOCTH JAJIsl PEIICHUs
MPaKTUYECKHX 3a]1ay;
— BJIQJICHHE OCHOBOIIOJATAIOIIMMH TOHSATUSIMU M TPEACTABICHUSIMU O XKHUBOM TPHUPOJE, €€ YPOBHEBOU
OpraHU3aIMH 1 SBOJIIOIHNH; YBEPEHHOE MOJIb30BAHUE OMOIOTUUECKOW TEPMUHOJIOTHEN I CUMBOJIMKOM;
— BJaJieHUE OCHOBHBIMH METOJIaMH HAy4HOTO T[IO3HAHUS, HCIOJIb3YEMBIMU TPU OHUOIOTHYECKUX
HCCIICIOBAHMSIX KUBBIX OOBEKTOB U HKOCHCTEM: OMHCAHHMEM, U3MEPEHHEM, MPOBEICHHEM HaONIOJICHUN;
BBISIBJICHUE W OI[EHKA aHTPOTIOTEHHBIX
WU3MEHEHUH B IIPUPOJIE;
— chOPMUPOBAHHOCTh YMEHHH OOBSCHATh PE3YNbTAaThl OHOJOTHYECKHX OSKCIIEPUMEHTOB, peIlaTh
JJIeMEeHTapHbIe OMOIOTHYECKUE 3a/1a4H;
— c(opMUPOBAaHHOCTH COOCTBEHHOW TIO3WIIMM TI0 OTHOIICHHIO K OHWOJOTHYECKOW WH(GOpMAIINH,
MOJTy9aeMOU U3 Pa3HbIX HCTOYHHKOB, TJIOOATEHBIM IKOJIOTHYECKAM MPoOIeMaM U Ty TSIM UX PEIICHUsI.
Heab [JaHHBIX METOAMYECKHX PpeKOMeHIamuii — obecrednTh JPQPEKTUBHOCTH MPOBEIACHHS
MPAKTHYECKUX padOT CTYIEHTOB.

[IpakTuueckue paboOThI CleqyeT MPOBOIUTH MO Mepe MPOXOKICHHUS CTYJEHTAMH TEOPETUYECKOTO
MaTrepuana.

[IpakTryeckue paboThl PEKOMEHAYETCS IPOU3BOIUTH B CIECAYIOLICH MMOCIe10BAaTEIbHOCTH



- BBO/IHas Oecesa, BO BpeMs KOTOPOH KpaTKO HAIOMUHAIOTCS TEOPETUYECKHE BOMPOCH MO0 TeMe paboTHhl,
Pa3bIACHAETCS CYIIHOCTb, II€h BHIIIOJHEHUS PaOOTHI;
- CaMOCTOSTENIBHOE BBIIIOJIHEHNE 3aJaHUM;
- 3alIMTa NPaKTU4ecKoil paboThl B hopme cobecenoBaHMsL.
MeTtoauueckue yka3aHusl K BBIIIOJIHEHUIO TPAKTUYECKON pabOThI 1JIsl CTYAEHTOB
1.K BBINOIHEHHUIO MPAKTHYECKOW pabOThl HEOOXOIUMO MPUTOTOBHUTHCS JO Hayasa 3aHATHS, UCIOIb3YS
PEKOMEHI0BAaHHYIO JIMTEPATYPY U KOHCIIEKT JIEKIUH.
2.CTyneHThl 00s13aHbl UIMETh IPH ce0e JIMHENKY, KapaHalll, TeTPab.
3.Ilpu mnoaroroBke K cAaye NPAKTUYECKOH paboThl, HEOOXOAMMO OTBETUTh HA NPEIJIOKEHHbIE

KOHTPOJIbHBIC BOIIPOCHI WJIX 3alIMCAaTh BBIBO.



lpaxmuueckas paboma Ne 1
HaoJ1101eH1e ¥ cpaBHUTEIbHAS XapPAKTEPUCTHKA KJIETOK.
Heab padoTbl: nMpoHAOIIOIAaTh CTPOCHHE KIETOK PACTEHUU M KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax; CpaBHUTh CTPOCHHE KIIETOK PACTHTEIBHBIX U JKUBOTHBIX OPTaHU3MOB;
BBISIBUTh OCOOCHHOCTH CTPOCHUS KJIIETOK PACTEHUH M )KHBOTHBIX M €IMHCTBO UX CTPOCHMUS.
Obopyoosanue: MUKPOCKOI, TOTOBBIE MHKpPOIIpENapaTbl pPACTUTENbHBIX KIETOK U
KUBOTHBIX KJIETOK.

Xoo0 pabomut.

1.PaccmoTpuTe 1MOA MHUKPOCKONIOM TMPEIJIOKEHHBIE BaM TOTOBBIE MHUKPOMPENApaThI
PAaCTUTENBHBIX U )KUBOTHBIX KIIETOK.

2.3apucyiTe OJHYKJICTKY PAaCTeHUI U OJHY KJIETKY *UBOTHBIX. [loanmummmTe Te CTPYKTYpPHI
KJIETOK, KOTOPBIE Bbl YBUAEIN B MUKPOCKOIL.

3.CpaBHUTE CTPOCHHUE PACTUTEIHLHON W JKUBOTHOM KIIETOK, ONUPAsCh Ha MMEIONIHECS Y Bac

3HaHUS ¥ HAOJI0IeHNs. 3aN0JIHUTE JaHHYIO TaOIUILy, IPOCTABUB «» WU «-»:

CTpyKTyphbI KJIETKH Pacturenbnas | JKuBoTHas
KJIETKa KJIETKa

Hapy>xnas kieroynas memOpana
Amnmnapart ['onbxu

Bakyouib

Pubocombl

Kserounslil 1eHTp (LEHTPHOIIN)
SAnpo

Knerounas creHka
Dnpomnazmatuyeckas cethb (I11C)
[Mutonnaszma

Xgoporiact (TIacTUIbI)
MuTtoXoH1pus

OO NOO|OTAWINF

[HEN
o

[HEN
[EEN

4.Vicons3yto JaHHBIC TAOMHUIBI, CXEMATHUYECKH 3apUCYyH CTPOCHHE DPACTHTEIHLHON WITH
YKUBOTHOW KJIETKU U MOJIUILIN €€ CTPYKTYPHI.
5. CnmenaiiTe BBIBOJ B COOTBETCTBHH C II€NbI0O Pa0OOTHI, OMHUPAICh HA MMEIONTUECS y Bac
3HAHUA.

Bonpocul ons evigooa:
1. YUto cnenan u 4ToO BBISIBUJ B X0j1€ 11/p?



2. B yem paznuums KJIETOK PACTEHHUM U KUBOTHBIX?
3. B ueM cX0JICTBO KJIETOK PACTEHHUM U KUBOTHBIX?

lIpaxmuueckas paboma Ne 2
IIpuroroBieHne U ONMCaHUE MUKPOIPENAPATOB KJIETOK PacTeHMI.
Heas pabdoTbl:  HAYYUThCA NPUTOTABIMBATH MHKpPOIpENnapaThl KJIETOK pPacTeHHI;
MpOHA0IIOAaTh CTPOCHUE KJIETOK PACTEHUN U BBISBUTH OCHOBHBIE OpPraHOUIBI KJIETKH,
BUJIUMBIE B MUKPOCKOII.
Obopyoosanue: MUKPOCKOII, MMOKPOBHOE M MPEIMETHOE CTEKIIO, JIYyKOBHIA JIyKa, BOAA,
bunbTpoBanbHas Oymara, MUNeTKa, 3eJIEHBIA JTUCT KOMHATHOTO PaCTEHUS.

Xo0 pabomui.

1.IlpuroroBbTe MUKpOMNpENApaT KIETKA KOXKHUIBI JTyKa: OTAEIUTE OT YEHIyU JIYKOBHIIBI
KYCOYEK IOKPBIBAIOIIEH €€ KOXKHUIBI U IIOMECTUTE €ro Ha IPEIMETHOE CTEKIIO, HAHECUTE
KarenbKy BOJbI Ha KOXKHUILY U HAKPOUTE €€ MMOKPOBHBIM CTEKJIOM.
2.PaccMoTpuTe MPUTOTOBICHHBIM MHKpOIpEnapaT MOJ MHKPOCKOIIOM U 3apucyite 2-3
KJIIETKM KOXHIbI JIyKa, MOANMILIUTE T€ CTPYKTYpPbl KIIETOK, KOTOpBIE Bbl YBHUIECIU B
MHUKPOCKOTI.
3.IlpuroToBbTe MHUKpOIpEnapar KIETKH 3€JI€HOr0 JIMCTa MNPEUIOKEHHOIO KOMHATHOIO
pacTeHMs: OTIEIUTE KYyCOYEK KOXHULBI C 3€JIIEHOW MAKOTBIO M IIOMECTUTE €ro Ha
MIPEAMETHOE CTEKJIO, HAHECUTE KAIEJbKy BOJBI HA KOXKHWIY M HAKpOWTE €€ MOKPOBHBIM
CTEKJIOM.
4.PaccMOTpUTE TPUTOTOBJICHHBI MHUKpOIpenapaT MOoJ MHUKPOCKOIIOM M 3apucyiTte 2-3
KJIETKU KOYKULIBL, TOAMUIINTE T€ CTPYKTYPBI KIIETOK, KOTOPHIE BBl YBUJEIN B MUKPOCKOIL.
5.Cuenaiite BBIBOJ, ONIUPAsCh HA UMEIOIMECS Yy BAaC 3HAHUSI, B COOTBETCTBHUHU C LIEJIBIO
paboThI.

Bonpocwi 0 evi6ooa:
1. YUto cnenan u 4ToO BBISIBUJ B X0j1€ 11/p?

2. B uemM 0COOEHHOCTb CTPOEHHUS KJIETOK PACTEHUI?

lpakxmuueckas paboma Ne 3



BroisiBiieHMe U ONIMCaHUE MPU3HAKOB CXO0/JICTBA 3apo/blleil YeJJ0BeKa U IPyrux
MO3BOHOYHbIX.

]Ieﬂb paﬁoTbn BBIAIBUTH, OIIMCATb W IIPOAHATIU3UPOBATH IIPU3HAKHK  CXOACTBaA
3M6pI/IOHaJIBHOFO Pa3BUTHUA YCIIOBCKA U APYTUX IIO3BOHOYHBIX.

Xoxa paboThI:
1.M3yunte u npoaHaTM3UpPyUTE TEKCT yUeOHUKA.
2.M3yunte u mpoanamusupyite puc. «CxomctBa 3MOPHOHOB MO3BOHOYHBIX Ha paHHUX
cTaausax pa3BuTHs» Ha ¢.190 B yueOHUKeE.
3.3anoaauTe TaOnMIy «CXOJACTBA M OTJAWYUS SMOPHOHOB IO3BOHOYHBIX Ha PaHHHUX
CTaJIMSX PA3BUTHUS, UCIIOIB3YS PUC. B YUCOHUKE.

3apOJIbIIII

IIPU3HAKH

HaJINn4uc
XBOCTa

HAJINYHE
Kabp

HaJIN4yue
KOHEUYHOCTEN

dhopma
T'OJIOBEI

dhopma
Tena

1cramus
pbIOa

1 cragua
IITHALA

1 cragua
CBUHBA

1 cragusa
yeJI0BeK

2 cragust
pbIOa

2 cragust
IITHIIA

2 cragust
CBUHBA

2 cragus
YeJIOBEK

3 cragusg
pbiOa

3 cragusa
CBUHBSA

3 craausa
YeJIOBEK

4.Cnenaiite BBIBOJ O MPUYMHAX CXOACTBA M OTIWYHUS ASMOPHUOHOB 4YEJIOBEKA M JIPYTUX
MMO3BOHOYHBIX, UCTIOJIb3YS TEKCT YU4SOHHUKA.

lpaxmuuecxas paboma Ne 4




CocTaBJ/ieHHe MPOCTEHIIINX CXeM CKPelIMBAHMS U pellleHre TeHeTHYeCKNX 3a1a4.

Ilesb:3aKkpenuTh OCHOBHBIC T€HETHYCCKHE 3aKOHBI M TOHSTHS, HAyYUTHCS COCTAaBJIATH
NPOCTEUIIINE CXEMbI CKPEIIMBAHUS I PEIICHUS T'CHETUYECKHUX 3a]ad, Ha KOHKPETHBIX
npuMepax IMoKa3aTh, KaK HACICAYIOTCS NMPU3HAKH TPU MOHOTHOPHIHOM M JUTHOPHIHOM
CKPCIMBAHHU.

Xona paboThI:

|.BcioMHUTE reHeTUUECKYI0 CUMBOJIMKY U JOIHIIMTE CUMBOJIBI:
P — ponurenu,

I' — rameTsl,

F — moToMcTBO

A — TOMUHAHTHBIC MTPU3HAKH

? — pelecCUBHBIE PU3HAKH

? - )KEHCKHUH 1101,

? — My’>KCKOH 1O,

? — CKpeIIBaHUE



I1.Pemure 3aa49 COBMCCTHO C IIPCIIOAABATCIICM

1) V ryceii mpu3HaKk KpacHbI€ Janbl JOMUHUPYET HaJ JKEJITON OKpaCcKOW Jat.
['eTepo3UroTHOrO rycsi ¢ KpaCHOM OKpacKoM Jiall CKPECTUIIN C TYCUXOMU C KENThIMU
nanamu. OnpenenuTe reHOTUI U (PEHOTUI BO3MOKHOTO IOTOMCTBA?

2) YV yenoBeka JJIMHHBIE PECHUIIBI U Kapue ria3a JOMUHHUPYIOT HaJ KOPOTKUMHU
pecHUIaMu 1 ToayObIMU Tia3amu. JKeHIIWHA ¢ JUTMHHBIMA PECHUIIAMU U KapUMU
rjia3aMy, TOMO3UIOTa MO TEHOTHITY, BBINLIA 3aMYX 32 MYXYUHY C KOPOTKUMU
pecHuIlaMu U ToiyObiMu ri1azamu. Onpenenute GEHOTUI UX BO3MOXKHBIX JeTei?

I11.CamocTosTeNnbHO pelnTe 3a/1a4u:

1) V TomaToB KpacHas OKpacKa JOMHHHUPYET HaJl OpPaHXKCBOW OKPACKOM.
Omnpenenure reHOTUN U (PEHOTUN MOTOMCTBA OT CKPELIMBAHUS I€TEPO3UTOTHOTO
MYKCKOTO TOMaTa C KpPaCHOW OKPacKOM C YKEHCKUM TOMATOM C OpPaHXEBOU
OKpackomu?

2)Y 4enoBeka PUMCKUN HOC M BECHYIIKM JOMUHUPYIOT HaJ MPSMBIM HOCOM U
OTCYTCTBHEM BECHYIIEK. JKEHIIIMHA MO TEHOTUITY — TOMO3Ur0Ta peleccuBHas (1o
JIBYM TIpHU3HAKaM) BBHIIUIA 3aMYK 32 MY>KUHMHY IO T€HOTHIY — TeTepo3urora (1o
JIBYM Mpu3zHakam). Onpeaenute GEHOTHUIT POAUTENCH U X BO3MOXKHBIX JI€TEH?

I11.Cnenaiite BbIBOA, OTBEYasi HA TOCTABJICHHYIO 1I€JIb paOOTHI.

lIpakmuueckas paboma Ne5
AHaJu3 GeHOTUNHYECKON U3MEHYUBOCTH
Heab: u3yunth W OPOAHAIM3UPOBATH  OCOOCHHOCTH  MOAM(DUKAIIMOHHON
W3MEHYUBOCTHU, BBISIBUTH €€ MPUUYHHBI.

Oo6opynoBaHme: TMHENKA, JINCTHS, TPOCTOM KapaHAalll, KadbKyJIsTop.

X0 pabOTHL:

1.M3mepTe JUIMHY JIUCThEB B MUJUIMMETPAX U 3aIIMIIUTE JIaHHBIE.

2.CocTaBbTe Ta6J'II/IIIy, rac yKaXXuTC OJIWHY JHUCTHCB N0 BO3PACTAHMI0 M HX

KOJIHNYECTBO.



JnuHa mucteeB, MM | 47 49 52 56 59

Kon-Bo  mumcthes, | 1 2 2 3 2

mT

3.Ilo nmaHHBIM TAOMMIBI TOCTPOHTE TpadUK GAPUAUUOHHOU KPUBOU OJIUHbL

JIUCHLDHEES.
IIo ocu X — JJINHa JUCTHECB B MM, I10 ocuy - KOJMYECTBO JIMCTHEB.

4.TTo bopmyne HaWIUTE CPETHIOIO JJIMHY JINCTHEB

2x(V*p)

n

M =
M - cpenHss qIMHA JINCTHEB

N — oO011Iee YNCII0 JINCTHEB
p-yacToTa BCTPEYAEMOCTH, IIT
V- JutnHa JIMcTa

), - 3HAaK CyYMMBbI

5.ChopmynupyiTe ¥ 3alMUMLIIMTE  OMNPEACIICHUE  «MOOUPUKAUUOHHAA
U3MEHYUUBOCHID) .

6.Cnemnaiite  BeIBOA 00 OCOOEHHOCTAX W OPUYMHAX  MOIU(PUKAIIMOHHON

U3MEHYHMBOCTHU, UCTIOJIb3YsI TEKCT yueOHuKa ¢ .164-165.

lIpakmuueckas paboma No6

BrisiBjieHMe HCTOYHMKOB MYTAareHOB B OKPY:KalolIeH cpeje.

He.]'lb paﬁoTbl: MMO3HAKOMHUTBCSA C BO3MOXHBIMHU HWCTOYHHUKAMU MYTAICHOB B
Oprma}omeﬁ cpcac, OOCHUTh UX BJIMAHHMHK HA OPraHUM3M UM COCTABUTH IIPHUMCPHBIC
PEKOMCHAAINU 110 YMCHBIICHUIO BIIMAHWUA MYTAIr€HOB Ha OPTraHU3M YCJIOBCKaA.

Xoa paboThI:
1. W3yuute w™arepuand OMOPHOTO KOHCIIEKTAa M COCTaBbTE TaOIHILy
«MIcTOYHUKM MyTareHOB B OKpY)KAlOIIEH cpelle W WX BIUSHUE Ha OpPTraHU3M
YyeJIOBEKa»

Hctounuku u IIPpUMEPLI MYTAarcHOB Bo3moxxHbIe IMOCJICACTBUSA HAa OPTraHU3M
B CpCac YCJI0BCKA




2. Hcnonb3yss TEKCT OMOPHOIO KOHCIIEKTa, CJENaiTe BBIBOJ O TOM,
HACKOJIBKO CEpPbE3HO Balll OPraHU3M IOABEPracTCs BO3IAEHCTBUIO MYTAr€HOB B
OKPY’KAIOUIEN Cpelle, U COCTABbTE PEKOMEHJALNH MO YMEHBIICHUIO BO3MOKHOTO
BIIMSIHUSI MyTarecHOB HA CBOM OPTaHU3M.

Mymaczenui.

DKCIepUMEHTaIbHBIE UCCIEAOBAHUS, MPOBEICHHBIE B TEUEHUE TMOCIETHUX
TpeX MACCATUIICTUM, TMOKA3aJIh, YTO HEMAJIOE€ YHUCIO0 XUMHUYECKUX COCIMHEHUMN
o0JaaeT MyTareHHONW aKTUBHOCTBHIO. MyTareHbl OOHApYy>KEHBI CpPEeIH JIEKapCTB,
KOCMETUYECKUX CPEICTB, XMMHUYECKUX BEIIECTB, MNPUMEHSIEMBIX B CEIbCKOM
X034MCTBE, MPOMBIIIUICHHOCTH; MEPEUCHb UX BCE BpeMsl momnoyiHseTcs. M3narorcs
CIIPAaBOYHUKH U KAaTaJOTH MYTareHOB.

1. MyTareHbl IpOU3BOJICTBEHHOUN CPEJIbI

XUMHUUYECKHE BEIIECTBA HA TPOU3BOJICTBE COCTABIIAIOT Hanbosee OOMUPHYIO
IpyNIy aHTPONOTEHHBIX (DAKTOPOB BHEUTHEHN CPEJIbI.

MyTareHsl MpOU3BOACTBEHHOTO OKPYKEHHS MOTYT IONAaJaTh B OPraHU3M
pa3HBIMU  MOYTSIMHU:  4Y€pe3  JIETKUE, KOXKY, IMHUILIECBAPUTEIbHBIA  TPaKT.
CrnenmoBarenbHO, 1032 TOJYYa€MOrO BEIIECTBA 3aBUCUT HE TOJBKO OT
KOHIIEHTpAIlM €ro B BO3JAYyXE WIM Ha pabouyeM MecTe, HO M OT COOJIIOJICHMS
MPaBUJI JTUYHON TUTHEHBI.

Haubonbliiee BHUMaHWE TPUBICKIN CHUHTETUYECKUE COCIAMHEHUS, IS
KOTOPBIX BBISBJIEHA CHOCOOHOCTH MPOBOIMPOBATH XPOMOCOMHBIE aleppainuu
(mepecTpoiiku) B OpraHu3Me 4eyioBeKa. Takue COeIUHEHMS, KaK BUHWIXJIOPHU]I,
XJIOPOMPEH, AMOKCUHBIE CMOJIBI U CTUPOJI, HECOMHEHHO, OKa3bIBAIOT MYTareHHOE
JeWCTBUE HA COMATUYECKHUE KIIETKHU.

Oprannyeckne pactBoputenn (O€H30J, KCHJIOJN, TOJYOJ), COCIMHCHUS,
MPUMEHSIEMbIE B MPOU3BOJCTBE  PE3UMHOBBIX  W3ACIHA  HUHIYUUPYIOT
[IUTOTEHETUYECKNE HW3MEHEHHUS, OCOOCHHO Yy KypsIIMX JOoAeH. VY JKEHIIUH,
paboTaImMUX B IIMHHOM W PE3WHOTEXHUYECKOM TMPOU3BOJICTBAX, MOBBIIICHA
4acTOTa XpPOMOCOMHBIX abepparuii B tuMdoIruTax nepudepuaeckoil KpoBH.

2. XMMHUYECKHUE BEIIECTBA, IPUMEHSIEMbIC B CEJILCKOM XO3SICTBE

BoNbIIMHCTBO MNECTULUIIOB SIBJISIIOTCSI CUHTETHUYECKUMHM OpPraHUYECKUMU
BemiectBaMu. [Ipaktuuecku wucnosbdyercss okosno 600 mnecturuaoB. OHu
HUPKYJIUPYIOT B Onocdepe, MUTPUPYIOT B €CTECTBEHHBIX TPOPHUUECKUX LETSX,
HAKaIJIMBasICh B HEKOTOPBIX OMOIIEHO3aX U CEIbCKOXO03IMCTBEHHBIX MIPOTYKTAX.

[TecTuiuapl NOBBIIAIOT MYTAIMOHHBIC MPOLIECCHI HE TOJIBKO Y YEJIOBEKa, HO
U B PACTUTEIBHOM M >KMBOTHOM MHpe. YeOBEeK KOHTAKTUPYET C XUMHUUYECKUMU
BEIIECTBAMU  TNPU WX  TPOU3BOJCTBE, TMNpU UX  NPUMECHEHUH  Ha
CEJIbCKOXO3SIICTBEHHBIX paboTax, TOJydaeT HEOOJbIINEe WX KOJIMYECTBA C
MUILIEBBIMU POTYKTAMH, BOJAOU U3 OKPYKAOLIEH CPEIBI.

3. JlekapcTBEHHBbIE MTpenapaThl




HaunlGonee BbIpakeHHBIM MYTareHHBIM JIEWCTBHEM OOJQJAar0T Tpemaparthl,
UCIIOJIb3yeMble  JUIS  JICYCHUS  OHKOJIOTMYECKMX  3a0o0JieBaHMM M Kak
UMMYHOJIETIPECCAHTHI.

MyTareHHOM aKTHUBHOCTBIO 00JIalaeT W P MPOTHUBOOITYXOJIEBBIX
aHTUOMOTUKOB. [loCKOJbKYy OONBIIMHCTBO TMALMEHTOB, NPUMEHSIONUX 3TU
npenaparbl, He UMEIOT TOTOMCTBA, KaK MOKa3bIBAIOT PACUEThI, TEHETUUECKHUI PUCK
OT 3TUX MpenapaToB JJIsl Oy yIIUX TOKOJIEHUN HEOOIbIIOMN.

HexoTopbie JieKapCTBEHHBIE BEILIECTBA BBI3BIBAIOT B KYJIBTYpPE KIETOK
YyeJoBeKa XPOMOCOMHBIE aldeppaluy B J103aX, COOTBETCTBYIOIIMX PEAIbHbIM, C
KOTOPHIMM  KOHTAKTUPYET 4YeJoBeK. B 3Ty TIpynmy MOXHO  OTHECTH
MPOTUBOCYOPOKHBIE TpenapaThl TOPMOHAJIbHBIE (3CTPOAMOJ, MPOTECTEPOH,
OpaJibHble KOHTPAIIENTUBBI), CMECU ISl HapKO3a (XJOPUIUH, XJIOPIpONaHaAMUI).
Ot mpenapaThl UHAYLUPYIOT XPOMOCOMHBIE abeppauuu y JIOAEH, peryssipHo
MPUHUMAIOIIUX WA KOHTAKTUPYIOIIUX C HUMH.

HexoTtopele mnpenaparbl, Hampumep, aleTUICATUIUIOBAs KUCIOTA U
aMUJIOTIMPUH TOBBIIIAIOT YACTOTY XPOMOCOMHBIX abeppaiuii, HO TOJBKO MpH
OOJBIINX J103aX, IPUMEHSEMbIX NP JICUCHUHU PEBMATUYECKUX OOJIC3HEH.

CymiecTByeT rpylna IMpenapaToB, O00JIQJAIONIMX CJIA0BIM MYyTareHHBIM
abdexTom. MexaHu3Mbl UX ACHUCTBUS Ha XpOMOCOMBI HescHbl. K Takum ciaObim
MyTareHam OTHOCSIT (xodeuH, TeOUIINH), OaKTEpUIINIHbIE u
ne3uHUIMpyromue  cpeAcTtBa  (TpumoduiaBuH, — reKcaMeTUJICH-TETPaMUH,
ATUJICHOKCH]I, JIEBaMHU30J, pe3opiuHoi, gypocemua). Hecmorpst Ha ux cinaboe
MyTareHHOE€ JeUCTBUE, M3-3a WX UIMPOKOrO MPUMEHEHHs] HEOOXOJIUMO BECTU
TIIATEJIbHbIC HAOIIOICHUS 32 TeHEeTUYEeCKUMHU d(PheKTaMu ITUX COCAUHEHUN. DTO
KacaeTcs He TOJbKO OOJIbHBIX, HO U MEIUIIMHCKOIO MEPCOHaa, UCIOIb3YIOIIETO
npenaparsl i 1e3uH()EeKInu, CTepUIn3aly, HapKo3a.

B cBsizu ¢ »THM, HEnb3s NMpUHMMAaTh 0€3 COBETa C BpayOM HE3HAKOMBIE
JICKapCTBEHHBIE TIpernaparbl, OCOOCHHO AaHTHOWOTUKMU, HEb3sl OTKJIA/IbIBATh
JICYCHHE XPOHMUYECKHX BOCIAIUTENBHBIX 3a00JIeBaHMM, 5TO oOcnabisgeT Barl
MMMYHHTET U OTKPBIBAET JOPOTY MyTarcHam.

4. KOMIIOHEHTBI MUIIU

MyTtareHHas aKTUBHOCTh TMHIINHA, MPUTOTOBJICHHOW pPa3HBIMHU CIIOCOOaMH,
Pa3TUYHBIX MUIIEBBIX MPOJYKTOB M3y4Yalach B OMbBITAX HA MUKPOOPTAaHM3Max U B
AKCTIIEPUMEHTaX Ha KyJbType JuM@oruToB mnepudepudeckoit kpoBu. CraObiMu
MyTareHHbBIMHA CBOMCTBAMM OO0JaJal0T TaKWE MHINEBbIE JT00aBKU, KaK CaXapuH,
npousBoHOeHUTpoPypana AP-2 (KkoHCepBaHT), KpacuTedb (PIOKCUH U JIp.

K BemectBam mnwuim, 00J1aIafONUX MYTareHHOW aKTUBHOCTBIO, MOKHO
OTHECTH HEKOTOphIE MHUIIEBbIC TOOABKH, a TaKXKE TeTEPOIUKIMYECKUE aMUHBI U
aMHUHOMMM/1a30a3apEHbI, 00pa3ylolydecss B Ipolecce KyJIUHApHOUW 00paboTKu
MSCHBIX MPOAYKTOB. B mocCienHiow rpymnmy BEHIECTB BXOISAT TaK Ha3bIBaeMble
MUPOJIN3ATHBIE MYTareHbl, BBIJCICHHBIC MEPBOHAYAIBLHO W3 JKAPEHBIX, OOTaThIX
OesikaMu, NPOAYKTOB.

B opranusm d4emoBeka NOCTOSHHO BMECTE€ C TNHUIIEW NOCTYHMAOT
MPEAIIECTBEHHUKA MYTar€HHbIX U KAaHIIEPOT€HHBIX HUTPO30COCTUHEHUH.




MOXHO TTOPEKOMEHI0BATh YIOTPEOISATh OOJBINE HATYPAIBHBIX MPOIYKTOB,
n30eraTb MSICHBIX KOHCEPBOB, KOITYEHOCTEH, ClIaIOCTei, COKOB M Ta3MpOBAHHOMN
BOJbl C CHUHTETHMYECKHUMH KpacuTelsiMU. ECThb Oouibllle KammycCThl, 3€JIEHU, KPYII,
xjieba ¢ orpydsmu. Ecnum ectb mnpusHaku AucOakTepro3a - MPUHUMATH
OouduaymMOakTepuH, JAaKTOOAKTEpUH W JApyrue mpenapatbl ¢ "MoJe3HbIMU"
OakTepusimu. OHM oOecrieyaT BaM HAJIEKHYIO 3allUTy OT MyTareHoB. Eciu He B
MOPSIJIKE TIEUYEHD - PETYJISIPHO MUTh KEITYETOHHbBIE COOPBI.

5. KoMnoHeHThI Taba4yHOro JibIMa

Pe3ynbTaThl  SMHUIEMUONIOTHYECKUX HCCIACAOBAHWM  IMOKa3aldW, dYTO B
ATUOJIOTHH pPaKa JIETKOTO HauOOJbIlIee 3HAaYCHUE MMEET KypeHue. beiio caemano
3aKJII0YeHUE 0 TOM, 4T0 70-95% cilydaeB BOSHUKHOBEHHUS paKa JErKOro CBSI3aHO C
Ta0a4HBIM JTHIMOM, KOTOPBIM SIBISETCA KaHIeporeHoM. OTHOCHTEIBHBIN PHUCK
BO3HMKHOBEHHUS paka JIETKOTO 3aBUCUT OT KOJIMYECTBA BBIKYPHUBACMBIX CHUTapET,
OJIHAKO MPOAOKUTEIILHOCTh KypeHHUs SBISETCSl 00Jiee CYIIECTBEHHBIM (PakTopoM,
YeM KOJIMYECTBO €KETHEBHO BHIKYPHUBAEMbIX CUTapeT.

CurapeTHblii JIbIM B Ta30BOi (aze BBI3BIBAT B JIUMQOIUTAX YETOBEKa
MUTOTHYECKHUE PEKOMOMHAIMM M MYTAIlMU JbIXaTEeIbHON HEJO0CTaTOYHOCTU B
npoxokax. CUrapeTHbslii IbIM M €r0 KOHJACHCAThl WHAYLIHUPOBAIH PEIECCHUBHBIC,
CIIETUICHHBIE C TI0JIOM, JIETAJIbHbIE MYTALUU Y IPO30QDUIIBL.

Takum oOpa3zoMm, B MCCIIEIOBAHUSIX T€HETUYECKONW aKTUBHOCTH Ta0a4HOIO
IbIMa OBUTM TIOJyYEeHBI MHOTOYHCIICHHBIE JaHHBIE O TOM, YTO TaOadHBINA JBIM
COJICP)KUT TEHOTOKCHUYHBIC COCIWHCHHMS, CITIOCOOHBIE WHAYIIMPOBATh MYTAIlMH B
COMATHYECKHUX KJIETKaX, 9YTO MOKET TMPHUBECTH K Pa3BUTHIO OIyXOJCH, a TakKe B
MTOJIOBBIX KJIETKAX, YTO MOXET OBITh IPUUMHON HACIETYEMbIX Te(EKTOB.

6. A>po30au BO3AyXa

N3yueHne MyTareHHOCTH 3arpsi3HHUTENICH, COMEPIKAIINUXCS B 3aIBIMICHHOM
(ropoJICKOM) M HE3aJBIMIICHHOM (CEJIbCKOM) BO3AyXe Ha JUMQOIMTAX YeIoBeKa
mokasano, 4ro 1 M®3aJbIMIEHHOTO BO3IyXa COIEPKUT OOJIBIIE MYTar€HHBIX
COCIMHEHU, YeM He3aJbIMIeHHOT0. Kpome Toro, B 3aJIbIMJICHHOM BO3JIyXe
OOHapy>KeHbl  BEIIECTBA, MYTareHHas AaKTUBHOCTh KOTOPBIX 3aBUCUT OT
METa00JIMYECKON aKTUBALINH.

MyTtareHHasi akTHBHOCTh KOMIIOHEHTOB a’3p030Jiel BO3/IyXa 3aBUCUT OT €Tro
XUMUYECKOTO cocTaBa. (OCHOBHBIMH HCTOYHHMKAMHU 3arps3HEHUN  BO3IyXa
SIBJITFOTCSI aBTOTPAHCIIOPT M TEILTIOAJICKTPOCTAHITUH, BRIOPOCHI METaUTYPTHYECKIX
u HedTernepepadaThIBAIOIINX 3aBOJIOB.

[Tomy4yeHHBIC K HACTOSIIIEMY BPEMEHH JTaHHBIC CBUJICTEILCTBYIOT O TOM, UTO
a’p030JIM BO31yXa, OCOOCHHO B 3aJBIMJICHHBIX palioHaX, MPEACTABISIIOT COOOM
WCTOYHUKU MYTarcHOB, ITOCTYMAIONIMX B OPraHW3M 4YeJOBEKa 4Yepe3 OpTaHbl
JIBIXAHUSI.

7. MyTtareHsl B OBITY
Bosnbiioe BHUMaHME yIEISIOT MPOBEPKE HA MyTareHHOCTh KPacUTENeH It BOJIOC.
MHoTHe KOMITIOHEHThI KPAaCOK BBI3BIBAIOT MYTAllMM y MHUKPOOPTaHW3MOB, a
HEKOTOPBHIE - B KYJIbTYpe JTUM(OIIUTOB.
MyTareHHbIe BENIECTBA B MIPOIYKTAaX MUTAHUS, B CPEICTBAX OBITOBON XUMHH
BBISIBIIATH  TPYAHO W3-32 HE3HAYHMTENBbHBIX KOHIEHTPAIHM, C KOTOPHIMHU




KOHTaKTHPYET YEJIOBEK B PEaNbHBIX yCIOBUAX. OTHAKO €CITU OHM WHAYIUPYIOT
MyTaIlMy B 3apOABIIIECBBIX KIIETKaX, TO 3TO MPHUBEACT CO BPEMEHEM K 3aMETHBIM
MOMYJISIIUOHHBIM 3P QeKTaM, MOCKOIbKY KaKIbI YETOBEK ITOIY4YacT KaKyH-TO
703y THUIICBBIX M OBITOBBIX MYTarcHOB. BBIIO OBl HENpPaBHUIBLHO AyMaTh, YTO 3Ta
IpyIlla MYTareHOB TMOSIBUJIACh TOJbKO ceiiyac. O4YeBUIIHO, YTO MYTarcHHbBIC
CBOMCTBa OBITOBOM Cpebl (HAlIpUMeED, JIbIM) OBLIM U Ha PAHHUX CTAJIUSIX Pa3BUTHSI
COBpPEMEHHOr0 uesioBeka. OJHaKo B HACTOSIIEE BpeMsI B HaIll ObIT BBOJAUTCS MHOTO
HOBBIX CHHTETHYECKHX BEIECTB, MMEHHO 3TH XHMHUYECKHE COCIMHEHMS JOJLKHBI
OBITH O€30IacHEI.

B memom, HY)XKHO cTapaTbCsi MEHBINE YMOTPEOJATH OBITOBONH XUMHH, C
MOIOIITUMU CPEICTBAMH pabOTaTh B IIepUaTKaX.

[Ipu oreHke OMacHOCTH MyTareHe3a, BO3HUKAIOMIETO II0J] BIHSHHEM
(GakTOpoB  BHEMIHEH  Cpeabl, HEOOXOIWMO  VYHTHIBATh  CYIIECTBOBAHHE
€CTEeCTBEHHBIX AHTUMYTAareHOB (Hampumep, B TuIe). B 3Ty rpynmy BXOAAT
MeTa0OJIUThl PACTEeHUM W MHUKPOOPTaHM3MOB — QJIKaJOWbl, MHUKOTOKCHHBI,
AHTUOMOTHUKH, (PITAaBOHOU/IBI.

lIpaxmuueckas paboma Ne7
Onucanue ocodeii mo Mop(GoJI0rH4ecKOMY KPUTEPHIO.

eab paboThl: YCBOUTH MOHSITHE MOP(OJOTHMYECKUN KPUTEPHUIl BHUJA, 3aKPEIUTh
YMEHUSL COCTaBJSATh OINUCATEIBbHYI0 XapaKTEpPUCTUKY pacTeHu#, paborarh ¢
pa3IUYHBIMU UCTOYHUKAMU UH(DOpMaLUu.

OO0opynoBanme:repOapHble MaTepuagbl PACTEHUI Pa3HbIX BUJOB WJIMHATIISAHBINA
pa3naTovHblii MaTeprall (PUCYHOK), KAPTOUKA - ONPEIETUTENb.

Xoz paborel

1.ITonb3ysiCh KapTOYKON-OMPEEIUTENIEM, ONPEACIUTE HA3BaHUSI BUJOB PACTEHHUIA,
MPEIJIOKEHHBIX 17151 pa0OTHI.

2.CpaBHUTE pacTeHUs! JABYX BHUJOB, BBIIBUTE YEPTHl CXOACTBA M pa3nuuusi. Yem
OOBSICHSIFOTCSI CXOJICTBA (pa3Inudusi) pacTeHUN?

3.3anoaHuTe Ta0IuILy:

Hazsanue Neo pacTenus [Tpu3sHaku BUIa Ha3sanue Bumga
ceMencTBa U 001ue
MIPU3HAKU
ceMelcTBa
ITepBoe
pacTeHue
Bropoe
pacTteHue

4.CnenaliTe BBIBOJ O IOCTOMHCTBE U HEJOCTATKaX MOP(HOIOTHUECKOT0 KPUTEPHS B
OTpe/IeICHUH BUA.



PucyHok1




PucyHok 2




KapTqua - oHpcACIIMTCJIb AJIA T'OJIOCEMCHHBIX

JlepeBbsi ¢ UIJIOBUIAHBIMM JIUCTHSIMU (XBOMHKAMHU), COJEpIKAIIUE B

KOPE U JIUCTBAX CMOJLY +uunnnnnnttteeeseeannnneeeeeeeeannnneeeeeennns — cem.
CocHoevle

1. XBOWMHKH pacmojiOKEHbl ITydKaMH Ha YKOPOYEHHBIX IMoberax
................ 2

0. XBOHMHKH PAaCIOJIOKEHBI IIOOIUHOYKE
.............................................. 4

2. JlucronmagHbpie ACPEBbA C Y3KOJWHEWHBIMU MSITKUMH JIUCTBSIMH,
COOpaHHBIMHM Ha YKOPOYEHHBIX ToOerax mo 15-40 ............ —
Jucmeennuya cuoupckan

0. BeuHozeneHnie aepeBbsS. XBOMHKHA COOpaHbl B Ty4kd 10 2-5

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

3. XBOMHOK B TIYUYKAX TI0 2..eeriiennreeinneennneeenneennn — CocHa
00bIKHOBEHHAA

0. XBOMHKHM B TYYKAX TIO S..eeiiviiiiiiiiieeeiiieeeniinneeannnnns — CocHa
cubupckas

4. XBOUHKMA  IUIOCKME, Tylble, CHHU3y C 2-MS  CBETJIBIMH
11 000) (070021 1 AT — Iuxma
cubupckas

0. XBOMHKM YeTblpexrpaHHble, KeCTKMEe, KOUMe..................—EJlb

cuoupckasn



Ipaxmuueckas paboma Ne§

IIpucnocod/ieHue OPraHM3MoOB K Pa3HbIM cpeJaM O0OUTAHHUSA.
Ileab:Hay9IUTHCA BBIABIATh YEPTHI MPHUCIIOCOOJCHHOCTH OPTaHH3MOB K Cpelie
obuTaHus 1 OOBSICHATH MEXaHU3M BOSHUKHOBEHHSI MPUCITOCOOTICHUT.
OO6opynoBanme: repOapHble OOpaslbl PACTCHUM WA PUCYHKH IKUBOTHBIX
Pa3IUYHBIX MECT OOUTAHMS.

Xoa pabéoThi:
1.0npenenure cpexy oOWTaHUS PACTCHHHA WM JKUBOTHBIX, TPEIOKCHHBIX BaM
JUTSL MICCIICZIOBaHUS. BBISIBUTE 4epThI MX MPUCIOCOOIIEHHOCTH K Cpele OOUTaHUS.
[TomyueHnHbIe TaHHBIC 3aHECUTE B TaOHIly «[IpucrocobIeHHOCTh OPraHU3MOBY.

IIpucnoco0/IeHHOCTh OPraHM3MOB
Ha3Banue Cpena obutanus YepThIIpHCIOCOOIEHHOCTH K Cpeie OOMTaHUs
BUJIA

B onkwion
necrpbin

ARTen

2.3anogHuB  TaOJMIlY,3aMUIIUTE BBIBOJ M OOBSICHUTE OOIIMH MEXaHWU3M
BO3HUKHOBEHHUS MPHUCIOCOOJICHHUI,HA OCHOBAHUM 3HAHUW O MABUXKYIIMX CHJIaX
HBOJTIOIU Y.



IIpakmuueckas paboma Ne9

AHAJIN3 ¥ OLEHKA PAa3JIMYHbIX THIIOTE3 MPOUCXO0KACHHUS HKUIHM.
Henab: HU3y4yuTh W MNPOAHAIU3UPOBATH PA3IUYHBIE THUIIOTE3BI MPOUCXOKICHUS
KU3HU Ha 3eMIIe.
Xox paboTsl.
1.ITpounTaTh TEeKkCT «MHOrooOpasue Teopruii BOSHUKHOBEHHUS KU3HU Ha 3€MJIIE».

2.3anoJIHATh TAaOJIUILy, UCTIOB3YSl OMOPHBINA KOHCIIEKT M TEKCT yueOHuKa c. 340-
351:

Teopuu u CymHOCTb TEOpUH UITU JlokazarenbcTBa
TUIOTE3bI TUIOTE3bI

3.Cnenatite BbBoa: Kakas Teopwust sBisieTcsi Hanbosee mpaBaomnoj00HON ¢ BaIIe
ToukHu 3peHus’? [louemy?

«MHoroobpasue Teopuii BOSHUKHOBEHHUS KU3HU Ha 3eMIIey.
1. Teopusi peaniuoHu3Ma.
CornacHo 3TOM TEOPUU KU3Hb BO3ZHUKIIA B PE3YIbTATe KAKOTO-TO CBEPXBECTECTBEHHOIO
coObITHSI B MpoLUIOM BceMorymum TBopuoM. Ee mpuuaepxuBaroTcs NOCIEA0BATETU
MOUTH BCeX HauboJiee pacpOCTPaHEHHBIX PEJIUTHO3HBIX YUECHUH.
TpaguuMOHHOE WYAEHCKO-XPUCTUAHCKOE TMPEACTABICHHE O COTBOPEHHM MHPA,
n3noxkeHHoe B Kuure BeiTHs, BBI3BIBANIO M MPOJOJKAET BBI3BIBATH CIOPHI. XOTS BCE
XpUCTUAHE TMPU3HAIOT, uT0 bubnus — 3710 3aBet ['ocroaa oM, IO BOIIPOCY O JJTUHE
«IH», ynomuHasuerocs B Kuure beiTus, cylecTByroT pazHoriacus.
HekoTopsie cunTaroT, 94TO MUP U BCE HACEISIONIME €r0 OPraHu3Mbl ObLIH CO3/IaHbI 3a 6
nHer mo 24 yaca. Jlpyrue XxpuctuaHe He OTHOCATCA K bubnum xak Kk HaydyHOU KHHUTE U
cuuTaroT, 9to B Kaure bBeITHs M3105KEHO B MOHSATHOW IS JTFOJEH (POpME TEOJIOTHIECKOE
OTKPOBEHUE O COTBOPEHHUH BCEX KHUBBIX CYIIECTB BCEMOTYIIUM TBOPIIOM.
[Iporiecc ©0KECTBEHHOTO COTBOPEHMSI MHUPA MBICIUTCS KaK HMEBIIMNA MECTO JIHIIh
OJIHAXIBl W TOTOMY HEJOCTYMHBIA Ui HAOMIOAEHUS. OTOTr0 JOCTATOYHO, YTOOBI
BBIHECTH BCIO KOHIICTIIMIO OOXECTBEHHOTO COTBOPEHHUS 32 paMKH HAy4YHOTO
uccienoBanusa. Hayka 3aHuUMaeTCss TONBKO TEMH SIBJICHUSIMH, KOTOpPbBIE MOIIAIOTCS
HaOMIOJIEHNI0, a TOTOMY OHa HHUKOTrJa He OyAeT B COCTOSHUM HH JI0Ka3aTh, HHU
ONPOBEPTHYTH 3Ty KOHIIENIHIO.
Teopusi KpealuoHW3Ma U B HACTOSIIEE BpPEMsl JOCTATOYHO ILIMPOKO PaCHpOCTpPaHEHA,
MPUYEM HE TOJBKO B PEJIUTHO3HBIX, HO M B Hay4HBIX Kpyrax. OOBIYHO €€ MCTHOJB3YIOT
JUIsi OOBSICHEHUSI HanOoJiee CIOXKHBIX, HE MMCIOIIUX HA CETOMHSIIHUN JCHb PEIICHUs
BONPOCOB OMOXMMHYECKON U OMOIOTUIECKON IBOTFOIIUT
2. Teopusi naHCIIEPMHH.
DTa Teopuss HE TMpeagaracT HHKAKOrO MeXaHu3Ma [Jisi OOBACHEHUS TEPBUYHOTO
BO3HUKHOBEHMS KU3HU, a BBIABUTAET UJICK0 O €€ BHE3EMHOM IpoucxoxaecHuu. [loatomy
€€ HeJIb34 CUMTATh TEOPHEH BO3HUKHOBEHUS )KM3HU KaK TAKOBOW; OHA MPOCTO MEPEHOCUT
npo0sieMy B Kakoe-To JIpyroe Mecto Bo BceneHHol.
CoryiacHO rurnoTe3e MaHCIEPMUU KU3Hb CYIIECTBYET BEYHO U MEPEHOCUTCS C IIJIAHETHI
Ha TUIaHeTy meTteoputamiu. [Ipocreiiiiue opraHu3Mbl WIH UX CIOPBI («CEMEHA KUZHUY),
nornajias Ha HOBYIO IJIAHETY M HaWJs 3/ech OJIaronpusiTHBIE YCIOBUS, PA3MHOXKAIOTCH,




JlaBasi HA4yaJlo BOJIOLUHU OT IpocTeHmMX (GOpM K CIOKHBIM. BO3MOXKHO, YTO KU3Hb Ha
3eMyie BO3HUKJIA M3 OJHOW-EAMHCTBEHHOW KOJIOHMM MUKPOOPTaHM3MOB, 3a0pOIIEHHBIX
13 KOCMOca.

Jnst o0OCHOBaHMSI ATOW TEOPUM HCHOJB3YIOTCS MHOTOKpaTHble mnosBieHus HIIO,
HacKaJIbHble N300pa)keHUsl IPEAMETOB, [TOX0KHUX Ha PAKEThl U «KOCMOHABTOBY, a TAKXKe
cooOIIeHsT SKOObI O BCTpedyax ¢ HHOIUIaHeTsHaMu. [Ipu u3ydeHuum MaTepuanoB
METEOPUTOB ¥ KOMET B HUX ObUIM OOHApYKEHbI MHOTHUE «IIPEILUIECTBEHHUKN KUBOT0» —
TaKHE BEUIECTBA, KAK [IMAHOTIECHBI, CHHUJIbHAS KHCJIOTA M OPraHUYECKHE COECIMHEHMS,
KOTOpBIE, BO3MOXHO, CBITPAJIA POJIb «CEMSIH», TaJAABIINX Ha TOJIYI0 3EMIIIO.
CropoHHuKaMu 3TOW THUnoTe3bl ObuM JaypeaTsl HoOeneBckoit mpemun @. Kpuk, JI.
Opren. @. Kpuk 0CHOBBIBAJICS Ha IBYX KOCBEHHBIX JOKa3aTENbCTBAX:

*YHUBEPCAJIBHOCTU T€HETUYECKOTO KOAA;

*HEOOXOUMOCTH Ul HOPMAJIBHOTO MeTaboiM3Ma BCeX JKHMBBIX CYIIECTB MOJIMOJIEHA,
KOTOPBIN BCTPEUYAETCS celyac Ha IJIaHEeTe KpaHe PelKo.

3. Teopusi caMONPON3BOJIHLHOIO (CIIOHTAHHOI0) 32APOsKICHMS.

Teopust caMONpPOU3BOJIBHOIO 3apOXKACHUS KM3HM OblIa IIMPOKO paclpoCTpaHEHa B
Jpesnem mupe — Basunone, Kurae, [lpesnem Erunte u JlpeBueii ['peunn (3Toi Teopun
pUIEP)KUBAICS, B YACTHOCTU, APUCTOTED).

VYyensle J[peBHEr0 Mupa U CpeIHEBEKOBOM EBpombI BEpHM B TO, YTO JKHUBBIE CYLIECTBA
IIOCTOSIHHO BO3HUKAIOT U3 HEXUBOM MaTEpUM: YEPBU — W3 I'PSI3U, JATYIIKA — W3 TUHBI,
CBETIIIYKM — W3 YTPEHHEH pochl M T.I. Tak, M3BECTHBIM TOJUIAHACKAN y4eHbI 17 B.
BaH-I'eTbMOHT COBEpPLIEHHO CEPBE3HO OMMUCHIBAI B CBOEM HAyYHOM TPAKTATE OMNBIT, B
KOTOPOM OH 32 3 HeJleNIi OJIY4YHJI B 3alIepTOM TEMHOM IIKa(y MbIIIEH HEMOCPEICTBEHHO
U3 TpsA3HOM pyOallku M TOPCTH MNUICHUIbl. BrepBele MMPOKO pacnpOCTPaHEHHYIO
TEOPUI0 PEIIMIICA IMOABEPrHYTh SKCIEPUMEHTAIBHON IPOBEPKE WTAJIbSIHCKUN YUYEHBIN
®panuecko Penu (1688). OH mOMECTUI HECKOJIBKO KYCKOB MsiCa B COCYJIbl U YacTh U3
HUX 3aKpbUI Kuceell. B OTKpBITBIX cOCyax Ha MOBEPXHOCTH THUIOIIETO MSCA MOSBUIIUCH
Oenble YepBSUKM — JIMUMHKU MyX. B cocynax ’xe, NPUKPBITBIX KHUCEEH, TUUYMHKUA MYX
orcyTcTBOBaNM. Takum obOpazom @. Pemu ynmanoch [okazath, 4YTO JUYMHKH MYX
NOSIBJISIFOTCS. HE W3 THUIOLIETO Msca, a M3 SUl, OTIOKEHHBIX MyXaMH Ha €ro
noBepxHocTh.B1862 1. 3HamMeHuThI Pppaniy3ckuil XumMuk 1 Mukpoouoinor Jlyu Ilacrep
OMPOBEPT ATy TEOPHUIO, OH MPOKUISITHII MUTATEIbHBIA OyJIbOH B CTEKJIISIHHOW KOJO€, HO
koba Obuta He OOBIYHASs, a C TOPJBIIMIKOM B BuAe S-o0pasHoil TpyOku. Bozmyx, a
CJIEIOBATENIbHO U <«GKU3HEHHAs] CHJIa», MOTJIM IIPOHUKATH B KOJIOY, HO IbUIb, & BMECTE C
HEI0 ¥ MUKPOOPTIaHMU3MBI, MPUCYTCTBYIOIIKME B BO3/lyXe, OCEaId B HUXKHEM KOJieHe 5-
oOpa3Hoil TpyOku, u OyJIbOH B KOJO€ ocTaBayics CTepuiIbHBIM (puc.l). OmHaKko cTOMIO
CJIOMaTh TOPJO0 KOJOBI WJIM OMOJOCHYTH CTEPHJIBHBIM OyJbOHOM HW)XHEE KOJEHO S -
oOpa3Hoil TpyOKH, Kak OyJIbOH HauyWHal1 OBICTPO MYTHETh — B HEM MOSBIISIIUCH
MUKPOOPTaHU3MBI.

Takum oOpazom, Omaromapst padoram Jlym Ilactepa Teopus camosapoxkaeHus Oblia
IpU3HAHA.



1. [TacTrepoBckas konba

5. I'mnore3a 0MOXMMHUYECKOM IBOJIIOLUH.

N3 Bcex Teopuil NPOUCXOXKACHHUS >KU3HUM HamOoJjee pachpoCTPaHEHHOH U
OPU3HAHHOM B HAy4YHOM MHpE SBISETCA Teopus OMOXMMHYECKOW 3BOJIIOLUH,
npenoxkenHas B 1924 r. coperckum ouoxummukom akagemukoM A.M. Onapunbsim (B 1936
T. OH MOAPOOHO U3NIOKUII €€ B CBOCH KHUTe «BO3ZHUKHOBEHUE KUZHUY ).

CyIHOCTh 3TOH TEOPUH COCTOUT B TOM, YTO OMOJOTMYECKON IBONIOIUU — T.€.
NOSIBJICHUIO, PA3BUTHIO M YCJIOXHEHHUIO PAa3IMYHbIX (OPM IKUBBIX OpPraHU3MOB,
MpeAlIecTBOBala XUMHUUECKasi 3BOJIIOLUSA — JUIMTENbHBIM MEpUOJ B HUCTOPUU 3E€MIIH,
CBSA3aHHBIA C TIOSABIICHUEM, YCJIOKHEHHEM U COBEpPUICHCTBOBAaHHEM B3aWMOJACHCTBUS
MEXJy JIEMEHTAPHBIMU €IUHUIIAMH, «KUPITUYUKAMUY, U3 KOTOPHIX COCTOUT BCE KUBOE
— OpPraHU4YeCKUMH MOJIEKYJIaMH.

[Ipendmonornueckas (XMMUIECKast) SBOTIOIIHS

[To MHEHUIO OOJBIIMHCTBA YYEHBIX (B MEPBYIO OYEpelb aCTPOHOMOB U I'€0JIOTOB),
3emiis cpopMupoBasiach Kak HEOECHOE TeI0 OKOJIO 5 MIIpA JIET T.H. MyTeM KOHJIEHCAlluu
yacTuil Bpamiasiierocs: BOKpyr CoJiHIla ra30mblIeBOro o0IakKa.

[lon BOusSHUEM CHJI CXaTUS YacTUIl, W3 KOTOPbIX (opmupyeTcs 3emis,
BBIJICTISIIOT OFPOMHOE KOJIMYECTBO Temia. B Henpax 3eMiu HauMHAIOTCS TEPMOSIEPHbIE
peakiuu. B pesynbrare 3emis cuiibHO pasorpeBaetcs. Takum oOpazoMm, 5 MIIp JIEeT T.H.
3emiis mpecTaBiIsia cOO0M HECYNTUICS B KOCMHUYECKOM MPOCTPAHCTBE PACKATICHHBIN
niap, TeMIeparypa noBepxHoctu koroporo gocruraia 4000-8000°C .

[locTrenenHo, 3a cYeT M3IY4YEHHs] TEIUIOBOM DSHEPrUM B KOCMHUYECKOE
MIPOCTPAHCTBO, 3eMJIsl HauMHAET OCThIBaTh. OK0NO 4 MIpA JE€T T.H. 3eMJi OCTHIBAET
HACTOJILKO, YTO Ha €€ MOBEPXHOCTU (popMuUpyeTcs TBepAas Kopa; OJHOBPEMEHHO M3 €€
HEJp BBIPBHIBAIOTCS JIETKHE, Tra3000pa3Hble BEUIeCTBa, MOJHUMAIOIIUECS BBEpX U
dopmupyromue mnepBuuHyto atmochepy. Ilo cocraBy mepBuuHas arMmocdepa
CYHIECTBEHHO OTJIHYalIach OT COBpeMeHHOH. CBOOOIHBIM KHCIOpOX B arMmocdepe
JIpeBHe 3eMiu, MO-BUJIMMOMY, OTCYTCTBOBajJ, a B €€ COCTaB BXOJWJIM BelIecTBa B
BOCCTAHOBJIEHHOM COCTOSIHUH, Takue, kak Bogopoa (H2), metan (CH4), ammuak (NH3),
napsl Boabl (H20), a Bo3moxHO, Takxke a3oT (N2), okuck U 1Byokuch yriaeponaa (CO u
C02).

BoccranoBuTenbHbIN XapakTep NEpBHYHON aTMocdepbl 3eMiu 4Ype3BbIYATHO
BaXKEH ISl 3apOKIEHUS >KM3HU, ITOCKOJIbKY BEIECTBA B BOCCTAHOBJIIEHHOM COCTOSIHUHM
007a1al0T BBICOKOM pEaKUMOHHOW CIIOCOOHOCTBIO W B OIPEAEIIEHHBIX YCIOBHSX
CIIOCOOHBI B3aUMOJIEMCTBOBATH JPYr C JPYroMm, 00pa3ys OpPraHUYECKHE MOJIEKYJIbI.



OTtcyrcTBHE B aTMOChEpe MePBUIHON 3eMiId CBOOOIHOTO KUCIOPOa (MMPaKTHIECKH BECh
KHUCTIopo 3emMiid ObLT CBsI3aH B BUJE OKUCIIOB) TAaKXK€ SIBJISICTCS BAXKHOW MPEINOCHUIKOM
BO3HUKHOBEHHUSI KU3HHU, MOCKOJIbKY KHCIIOPOJ JIETKO OKUCIISIET U TEM CaMbIM pa3pyliaeT
opraHuueckue coeauHeHus. IloatoMy mnpu Hamuuuu B aTMocdepe CBOOOIHOTO
KHCJIOPOJIa HAKOIJIEHWE Ha APEBHEN 3emile 3HAUUTEIIBHOTO KOJIMYECTBA OPTaHHMYECKUX
BEIIECTB ObLIO OBl HEBO3MOXKHO.

Okono 5 wmipa JneT T.I. — BO3HUKHOBEHHE 3eMJIM Kak HEOECHOro Tena;
temriepatypa nosepxuoctu — 4000-8000°C

Oxkoio 4 Mapa JeT T.H. - OpMUPOBaHHE 36MHOU KOPBI U IIEPBUYHOI aTMOC(hEpHI.
Korga temmeparypa nepBuunoii atmocgepsl nocturaetr 1000°C, B Heil HauuMHaeTcs
CUHTE3 MPOCTBIX OPraHWYECKUX MOJIEKYJ, TAaKMX, KaK aMUHOKHUCIOTBI, HYKJIECOTHUIBI,
YKUPHBIE KUCJIOTHI, IPOCTHIE caxapa, MHOTOATOMHBIE CIIUPTHI, OPraHUYECKHE KUCIOTHI U
Ip. OHEpruro JUisi CHUHTE3a TIOCTABIISIIOT T'PO30BBIE  pa3psiibl, BYJIKaHUYECKas
NESTENbHOCTh, JKECTKOE KOCMHUYECKOE MW3IIy4eHHE U, HaKOHEL, YJIbTPa(pHuOoJIETOBOE
n3nydeHue CoJHIa, 0T KOTOpPOro 3emilsl €lle He 3allMIleHa 030HOBBIM 3KPAaHOM, IPUUYEM
UMEHHO yIbTpaduOJIETOBOE H3IYYCHHUE YYEHBbIE€ CYHTAIOT OCHOBHBIM HCTOYHHUKOM
SHEPruM it aDUOTeHHOrO (T.€. IPOXOIAUIC0 0€3 yJacTHs AKUBbIX OPraHW3MOB) CHHTE3a
opraHnyeckux BemecTB.lIpu3HaHni0 M MMPOKOMY pacnpocTpaHeHnro Tteopun A.M.
OnapriHa BO MHOTOM CIIOCOOCTBOBAJO TO, YTO IMpoIecChl aOMOT€HHOTO CHHTE3a
OpPraHUYECKUX MOJIEKYJI JIETKO BOCIIPOU3BOAATCS B MOJIECIIBHBIX IKCIIEPUMEHTAX.

OpaHako BO3MOKHOCTh a0MOT€HHOTO CUHTE3a OPTaHUYECKUX BEIECTB B YCIOBUSX,

ONMM3KUX K YCIOBUSIM JIpeBHEH 3emiin, Obuta BepBhie oka3aHa B onbiTe C. Muepa.
B 1953 r. Crennu Muiiep BOCHpOM3BEN B CTEKISIHHOM KOJIOE C BIIAsSHHBIMU B HeE
ANIEKTPOAAMH MEPBUYHYIO aTMocdepy 3eMiu, KOTopas, MO0 MHEHHIO YYEHBIX TOTO
BpEMEHH, cocTosia u3 Bojgopoaa merana CH4, ammuaka NH, u mapoB Boasl. Uepes 3Ty
razoByro cmecb C. Muuiep B TedeHHME HENENM IPOIMYCKal IEKTPUUYECKUE pa3psiibl,
UMUTHUpYIOIIUE rpo30oBbie. [10 OKOHYaHUM PKCTIEPUMEHTa B KOJIOe OBbLITM OOHAPYKEHBI O.-
AMUHOKHUCJIOTBI, OpPraHWYecKue KHUCIOThl U ModueBuHa. [Ipu moBropenun ombita C.
Muiepy yaanochk NONYYUTh OTIENbHBIE HYKICOTHIbl M KOPOTKHE MOJIMHYKIECOTHIHbBIE
LENOYKH U3 MSTH-IIECTH 3BEHBEB.

B nanpHelmux onpiTax Mo aOMOreHHOMY CHHTE3Yy, MPOBOAUMBIX PA3IUYHBIMU
UCCJIEIOBATENSIMH, HUCIIONb30BANINCH HE TOJIBKO 3JEKTPUUECKHE pa3pslbl, HO U JIpyrue
BUJIBl SHEPTUH, XapaKTepHbIE JJIs IpeBHEH 3eMiIM, — KOCMHUYECKOe, YIbTpaduoneroBoe
U PaJMOAaKTUBHOE MW3JIY4YEHHs, BBICOKHME TEMIIEpaTypbl, IMNPUCYIINE BYJIKaHUYECKON
NESTENbHOCTH, a TaKXKe pa3HOOOpa3Hble BapHAaHTHI T'Aa30BBIX CMECH, MUMHUTHPYIOIIMX
nepBUYHyl0 arMmocdepy. B pesynpraTe ObUI MONYyYEeH MPAKTHYECKH BECHh CIIEKTP
OpraHMYECKHX MOJIEKYJ, XapaKTEpHbIX JJs >KMBOTO: AMHHOKHMCIIOTBI, HYKJIEOTHBbI,
KUPOMOT00HBIE BEUIECTBA, POCTHIE caxapa, OPraHUYECKUe KUCIOTHI.

Korna Temneparypa nepsuunoit armocgeps! omyctunachk Huxe 100°C, Ha 3emitio
OOpyLIMINCH TOpsAYUE JOKIW M MOSBUICS NEpBUYHBIM okeaH. C MOTOKaMH JOXKIsA B
NEePBUYHBIA OKEaH MOCTYNadu a0MOTEHHO CHUHTE3HPOBAHHBIC OPraHUYECKUE BEIIECTBA,
YTO MPEBpPATUIIO €ro, HO OOpa3HOMY BBIPAKEHHMIO aHINIMKICKOro Omoxumuka JIkoHa
XonzeitHa, B pa30aBIeHHBIH «mepBUYHBIM Oynbon». [lo-BUAMMOMY, HWMEHHO B
NEPBUYHOM OKEaHe HAYMHAIOTCS MPOIecChl 00pa3oBaHUS M3 MPOCTHIX OPraHUYECKUX
MOJIEKYJT — MOHOMEPOB CJIOKHBIX OPIaHMYECKHX MOJIEKYJ — OHOMOIMMEpPOB (OENKOB,
HYKJIEMHOBBIX KHCIIOT).



XXu3Hb BCEX COBPEMEHHBIX HMBBIX CYHIECTB — 3TO IPOLECC HENPEPHIBHOTO
B3aUMOJIEUCTBUS BaKHEUIIMX OMOMOIMMEPOB KUBOM KIETKH — OEJIKOB M HYKJICMHOBBIX
KHCJIOT.
benku — 310 «MONIEKyIBI-paboune», «MOJIEKYIIbI-MHKEHEPB» )KUBOU KIIETKH.

Takum oOpa3om, TaiiHa 3apOXAEHUS JKU3HM — 3TO TailHAa BO3HMKHOBEHUS
MeXaHU3Ma B3aMMOJAEHUCTBUS OENIKOB U HYKJIEMHOBBIX KUCIOT. Kakumu ke cBeJeHUSIMHU
00 »TOM IIpoliecce pacrojaraeT coBpeMeHHass Hayka? Kakue Monekynbl SBUIUCH
HNEPBUYHON OCHOBOMW KU3HU — OCJIKHM WM HYKIEUHOBBIE KUCIOTHI?

VYdeHble nosiaratoT, YTo, HECMOTPSI Ha KJIIOUEBYIO POJIb OEJIKOB B OOMEHE BEILECTB
COBPEMEHHBIX JKUBBIX OPIraHU3MOB, IEPBBIMU OKMBBIMW» MOJIEKYJIaMU ObLIM HE OENKH, a
HYKJIEMHOBBIE KUCJIOThI, @ UMEHHO puOOHyKIenHoBbIe kKucaoTsl (PHK).

HckiarounTenbHO CIOXKHBIN, HE 10 KOHIIA TOHATHBIN COBPEMEHHOM Hayke MpoLecc
BO3HHMKHOBEHMSI KU3HM Ha 3eMJIe IIPOLIENI ¢ UCTOPUUECKON TOUKHM 3PEHMS UYPE3BBIYANHO
obicTpo. Yike 3,5 mupa JeT T.H. XMMHUYECKash SBOJIOLMS 3aBEPIIMIACH TMOSBICHUEM
HEePBbIX KHUBBIX KJIETOK U Ha4yajgach OMOJIOrHYECcKast HBOJIOLHS.

Ilpakmuueckas paboma Nel(
AHAJIM3 U OIIEHKA PA3JIMYHBbIX THIOTE3 MPOUCXO0KIEHHUS YeJT0BeKa.

Heap padoThbl: HAyYUTHCA AHAIM3UPOBATH M JABATh OLEHKY Pa3JIMYHBIM
TUIIOTE3aM IIPOUCXO0K]ICHUS YEI0BEKa, apTyMEHTUPOBATH CBOW OTBET.
Xoa padoThi:
1.M3yunte omopHbIA KOHCHEKT «MHoroobpazue TeOpuid O MPOUCXOXKICHUU
YEJIOBEKa.
2.Mcrionb3yst OMOPHBIN KOHCTIEKT, 3aII0THUTE TaOJIHUILY:

Ne CTOopoHHUKHN CyTb TeOpuun
Ha3zBanue runoressl
/1 TEOpUU (ee ocHOBHas ujes)

1 bubnelickas runoresa
(rumoTe3a KpealroHu3Ma)

2 | Kocmuueckas runoresa

EcTecTBeHHOHAYYHOE TPOUCXOXKACHHUE YEJIOBEKA

I'unore3a >BoITOIIMOHHAS

Teopust 1oOJIyBOZHOTO
ITPOUCXOKICHHS YEJIOBEKA

Tpynosas Teopust

MyTanuoHHas Teopus

~Noo] B~ W

Tap3uanpHas runoresa

3. VYkaxure Ty TOUYKYy 3pEHHS Ha MpodiieMy, KOTOPYIO BBl paslessierTe.
ApryMeHTHpYITE CBOU OTBET.

4. Cnienaiite BBIBOJIBI O PELICHUH MPOOIEMbl IPOUCX0KICHHUS YETTOBEKA.

JlonoJiHUTEILHOE 3a]aHHE.




1) YemoBek — OmocormanpHOE cymiecTBo. Ilepeuncnure, mpoBens caMOaHaIN3,
KaKM€ CBOU XAapaKTepUCTUKH BBbl CUUTAETE OMOJOTUYECKUMH, a KaKue
COLIMAJIbHBIMU. MOKHO JIM UX U3MEHUTH?

«MHoroo0pa3ue Teopuii 0 NPOMCXOKICHUH YeJOBEKA».

1.bubaeiickasi runore3a (runoTe3a KpeamuoHu3Ma).
Ero mnocnepoBaTenu OTPULIAIOT BCE OCHOBHBIE TEOPUM MPOUCXOXKACHUS YEJIOBEKA.
Cunraetcs, yTo Jt0eil COTBOpHI bor, KOTOPHIN SBISETCS BBICIIUM 3BEHOM B MUPE.
YenoBek ObUI CO3/1aH MO €ro MOAOOUI0 M3 HEOMOJIOTMYECKOro marepuaia. bubneiickas
BEpCHs TEOPHUH TJIACUT, YTO MEPBbIMU JtoapMu OblTHM AnaM u EBa. Mx bor cotBopun u3
HEOMOJIOTHYECKOTO MarepHualia, HampuMmep W3 TIuHBL. [lomaBinsromiee OONBIIMHCTBO
CKENTUKOB CUUTAIOT 3Ty TEOPUI0 HEBO3MOXXHOM, OILICHMBAasi €€ BEPOATHOCTh B
MUJUIMAP/IHbBIE IO TIpolleHTa. Bepcusi coTBopeHus Bcero kuBoro borom He Tpebyer
JTI0OKa3aTeNbCTBA, OHA MPOCTO CYIIECTBYET U UMEET Ha 3TO MPaBo.
2. Teopusi KOCMH4Y€eCKOr0 BMeIIaTelIbCTBA.
B ocHoBe 3TOl Bepcuu MPOUCXOKIEHUS YEIOBEKA CTOUT AESTENbHOCTh MOCTOPOHHUX
[UBUJIN3AIIUN.
Cuuraercs, 4TO JIOAM SBISIOTCS IOTOMKAMHU WHOIUIAHETHBIX CO3JIaHUM, KOTOpbIE
BBICQ/IMJIUCh HA 3eMIII0 MUJUIMOHBI JIET Ha3aJl. Takas uCTOpus MPOUCXOXKICHUS YeIOBeKa
MMEET Cpa3y HECKOJIBKO pa3BsA30K. [I0 MHEHMIO OJHUX, JIFOAM MOSBWINCH B PE3YyJbTATE
CKpEIIMBAaHUS UHOIUIAHETSH C IPapOIUTEISIMH.
Jpyrue cuuTaroT, 4TO BCEMYy BUHOM T'€HHAsl WHXKEHEPHS BhICITUX (GOPM pa3zyma, KOTOpbIe
BBIBEJIM TOMO CalMeHC u3 KoJIObI 1 coocTBeHHBIX JIHK.
KTo-TO yBepeH, uTo JI0U MPOU3OILIN B PE3YNIbTaTe OMMUOKHA OMBITOB HAJl )KUBOTHBIMHU.
C Jnpyroifi CTOpPOHBI, BeCbMa HHTEPECHONM W BEpOSTHOW SBJISETCS Bepcus 00
MHOIUIAHETHOM BMEILIATEIBCTBE B DBOJIFOLIMOHHOE Pa3BUTHE T'OMO CAIIMEHCA.
He cekper, uro apxeonoru A0 CHX MOP HAXOJAT B PA3JIMYHBIX YTrOJIKaX ILJIAHETHI
MHOTOUYHUCJICHHBIE PUCYHKH, 3allUCM U MNPOYUE CBUIACTEIBCTBA O TOM, YTO AHTUYHBIM
JOJSM TIOMOTaJIM KaKHWe-TO CBEPXbECTECTBEHHbIE CHJIbL. JTO KacaeTcs M HHJICHIEB
Maiisi, KOTOpBIX SIKOOBI MPOCBEIIATN BHE3EMHBIE CO3/IaHUS C KPbUIbSIMH HAa CTPaHHBIX
HEOECHBIX KOJICCHUTIAX.
Takxe cylecTByeT TEOpUs O TOM, YTO BCS JKM3Hb YEJIOBEUECTBA OT MPOUCXOKIEHUS /10
NUKa DBOJIOLMM TMPOTEKAeT IO JABHO TMPOMHMCAHHOM TMporpamme, 3all0KEHHON
MHOIUTAaHETHBIM pa3yMoM. ECTb U allbTEpHATHBHBIE BEPCHHM O IMEPECEICHUU 3E€MIISIH C
IJIaHET TaKUX CUCTEM U co3Be3nuid, kak Cupuyc, Ckoprnuos, Becwl u T. 1.
EcTtecTBeHHOHAYYHbIE TEOPUM NPOUCXOKICHUE YeJIOBEKa.
3)Dsonmoyuonnas cunomesa.
[TocnenoBaTenu 3TOM BEpCHUHU IOJIATAIOT, YTO IMOSBJIECHUE YEJIOBEKA HA 3e€MJI€ CBSI3aHO C
BHUJIOM3MEHEHUEM IIPUMATOB B MIPOLIECCE ECTECTBEHHOr0 0TOOpA.
Hcxons w3 Hee, JIOIM MPOU3OLULIM OT HEKOTOPHIX BUAOB 00e3bsiH (muMmanie). [lo
JlapBuHy mpHunHOW TpeoOpa3oBaHMsl OOE3bSHBI B YEIOBEKA IMOCIYKUIH MEJICHHBIC
ABOJIIOLIMOHHBIE U3MEHEHHUS. DBOJIIOLUS Hayanach O] BIMSHUEM €CTECTBEHHOIO 0TOOpa
U Tpoyux BHEIHUX (aktopos. [locienoBarenu 3TOro ABUKEHUSI CXOIATCS BO MHEHHUU,
YTO BCE THUIIBI MpecTaBuTenei ¢payHsl U Giopsl Ha 3emiie U3MEHUYMBBI M TPOUCXOJIAT U3
NpyTuX, paHee CYIIECTBOBABIIMX, BHIOB. TakuM 00pa3oM, TEOpUsi OCHOBBIBAETCS Ha



HETIOCTOSIHCTBE BCETO JKMBOTO B Mpupoze. Ha 1mianeTe BEDKMBAIOT TOJIBKO CHIIbHEHININE
(opMBI, KOTOPBIE CITIOCOOHBI IPUCITOCAOIMBATHCS K TEKYIIIHM YCIOBHAM cpenbl. UemoBek
KaK pa3 U SBISETCS TAaKUM CYIIECTBOM. biaromapst 3BOJIIOINH U CTPEMIICHHIO BEDKUBATH
JIOAM CTaJld Pa3BUBATh CBOM YMEHHS W MO3HAHUA. T€0opus HBOIIOLUUHU NEHCTBUTEIHHO
UMEET psJi HMHTEPECHBIX JOKAa3aTeIbCTB M CBHJETEIBCTB, KaK apXeoJIOTUYCCKHUX,
MAJICOHTOJIOTUYCCKUX, TCHETHUECKUX, TaK U TICUXOJIOTHYCCKUX.

4) Ilonysoonas meopus.

DTy THIOTE3y  OTCTauBaeT noueHT  kadenpel  ¢miocopun  Mapwuiickoro
rocynapctBeHHoro yHuBepcutera Jleonapn MBanoBuu Mopaes. CormacHo €ro rumores3e
JIOAM TIPOM3ONLIM HE OT '"BOJOCATHIX, MAJIOMO3TJIBIX M HEYKIIOKHX Ha 3eMie
YeJI0BEKOOOpa3HbIX 00€3bsiH, a BEAYT CBOM pOJ OT OECIIEpPCTHBIX, OOJIBIIETOJOBBIX U
JBYHOTHUX TPHOPEKHBIX MOJYBOIHBIX 00€3bsiH (HHUSIMHUTEKOB), KOTOPHIE OOWTAIH TPU —
JIBa MHJUTMOHA JIET Ha3aj, 1o Oeperam peK, pydbéB U 03€p.

B kadecTBe MOATBEpKACHUN THUIIOTE3Bl aBTOP NPUBOAMT CIEIYIOIINE OCOOCHHOCTH
CTPOCHHUS U )KU3HEICATECIILHOCTH COBPEMEHHOTO YEIOBEKa:

— pebEHOK 1o 3-X MecsIeB crnocoOeH IIaBaTh B BOJE, 3aTaWBas JIbIXaHUE, a JIUIIb
TI03/THEE YIUTCS XOUTh;

— HO3JIpH y YeJOBEKa HaNpaBJICHBI BHHU3, YTO SBISIETCS MPUCIOCOOICHHEM K 3alliTe
IBIXaTeIbHBIX TyTEH OT BOJH TpU IUIaBaHWM (HANPABJICHHOCTh HO3IpEH Y
Y4eJI0BeKOOOpa3HbIX 00e3bsiH BHEpEN KpailHe HEyJIoOHa I TOJYBOJHOTO oOpa3sa
KU3HU);

— BOJIOCSITHOM TIOKpPOB Ha TeJIe COBPEMEHHOTO 4YeJIOBEKa pPEAylUPOBaH, IMOTOMY YTO
MOKpasi IIEPCTh MPH BBIXOJE Ha CYIIy Oblja y MOJTYBOAHBIX 00€3bsSH CYIECTBEHHOMN
noMexoi B TepMmoperymsainuu (y Bcex 00e3bsiH IIEPCTHBIM IOKPOB COXpaHWICS, T.K.
HOYBIO B TPOTIMKAX JOCTATOYHO XOJIOJIHO);

— BOJIOCHI, Jy4Yllleé Pa3BUTHIC HA TOJIOBE Y COBPEMEHHBIX >KEHIIHMH, Ye€M Y MY>KUHH,
SBIISIIOTCSL HACJIEIUEM MOIIHOTO BOJIOCSIHOIO IOKPOBAa CAMOK HHSMHMTEKOB, KOTOPBIN
crocoOCTBOBAIT y/IEP)KAHUIO HA TOJIOBE JACTEHBINICH MU TUIaBaHUH,

— TIUTaHWE HUSAMUTEKOB MITKUMH MOJUTIOCKAMH, BOJOPOCISIMH, TIOJYBOJAHBIMU
pacTeHHsIMH  OJIarONPUATCTBOBAJIO (OPMUPOBAHHIO COBPEMEHHOTO THMAa 3YOHOMU
CHCTEMBI YEIIOBEKa.

5) Tpyoosas meopusi.

Ourensc, B kuHure «Poip Tpynma B mpoliecce mpeBpaimieHHs 00e3bsiHbI B UYEJIOBEKa»
OOBSICHHJI, YTO UMEHHO TPy MPEBPATHI 00€3bIHONOJOOHBIX MPEAKOB B sroaei. Hauamo
W3TOTOBIICHUS OPYIUS TPYy/Ja COBIAIACT C BOSHUKHOBCHHEM pevd M MbIIuieHus. OKo05
MJTH. JIET Ha3a/l aBCTPAJOMUTEKH HAYAIU TPYAUTHCS U TIPU ATOM Pa3BUBAIHM CBOM PYKH U
Mo3T. [IpsiMOX0KIeHne TepecTPOUIO OPraHn3M, OCBOOOINB MEPEeTHUE KOHEUHOCTH, TEM
camMbIM OBLJIO CO3JIaHO YCJIOBHE JIJISl COBEPUICHHS TPY/1a, U3MEHEHUS TOJI0KESHHUS TOJIOBBI
¥ Tia3. OJTO TpPHBENIO K BO3pAacTaHUIO 3pUTeNbHOW wuHGpopMaruu. Tpyn mpuBen K
3apOXKICHUIO U PA3BUTHIO COIIMATIBHBIX OTHOIICHUH, CO3HAHUS, MBIIIJICHHS, S3bIKa, H TEM
caMbIM IpeBpaTUil 00e3bsHY B YEIOBEKA.

JKu3HeHHBII OMBIT B TO3HAHWM TPUPOJBI COBEPIICHCTBOBAJICS OT TIOKOJCHUSA K
MOKOJICHUIO, H3-32 YEro CYIIECTBYIOIIWE WHCTUHKTHl (T€HETHYECKH 3all0KEHHBIC
IpOTrpamMMbl TOBEJCHHS B OINPENEICHHBIX YCIOBHAX) MOCTENEHHO oTMupanu. [loaromy
BO3HUKJIA HEOOXOAMMOCTh B HEOHMOJIOTMYECKOM CIIOCOOE XpaHEHHS U Mepeaadu
uHpopmarmu. Tak MOsSBUIIACH CUMBOJIMYECKAs ACATEIHHOCTh — IPUMEHEHHE CHMBOJIOB B
KadgecTBe 00pa30B OOBEKTOB MPH XpaHEHUH W Tepenade nHpopManuu u mnpu peun. Bee
3TO Pa3BHBAJIO MO3T, U IPUBEJIO K BOZHUKHOBEHUIO a0CTPAKTHOTO MBIIIICHHS.



C mosiBlIeHHMEM TpyJAa, YeNOBEK MEepecTan MOAYMHATHCS OHWONIOTHYECKHM (aKTopam
ABOJIIOLIMY, T.€. Tpraaam JlapBuHa. B nanpHeleM 3BOJIOLMS YEJIOBEKA Hayaia 3aBUCETh
OT COLMAJIbHBIX (DaKTOPOB: TPYIOBOH NEATEIBbHOCTH, OOIIECTBEHHOIO 00pa3a »KU3HH,
peun u MbiuieHus. ConuanbHble (PaKTOpPbl HAYAIM BJIMATH HA YEJIOBEKAa COBPEMEHHOIO
BHJIa (KpOMaHbOHIIAa) 0K0JI0 40 THICAY JIET Ha3a/I.

6) Mymayuonnas meopusi.

B nawane XX Beka, MosABWIACh MYTallMOHHAs TEOPHS SBOJIOLUHUH HUJEPIAHICKOTO
yueHoro Xyro nae Ppwusza. CorimacHO 3TOH TEOPUH, HOBBIE BHUABl BO3HUKAIOT
CKauykooOpa3Ho, B pe3yJIbTaTe KPYIMHBIX €AMHUYHBIX MyTalllil B TEHOME.

VY4eHble CUMTAIOT, YTO OMOJIOTMYECKAsh OCHOBA IMOSIBICHUS YEJIOBEKA — 3TO IOJIE3HbIE
MyTanuu. [IpudmHbl BOBHUKHOBEHUS MOJE3HBIX MyTalldid MOTYT ObITH pa3HbiMU. Eliie B
30 roger XX Beka, yueHbll A. A. UmkeBckuil J0Ka3aj, 4TO NEPUOIUUSCKUE KOIeOaHms
MHTEHCUBHOCTH M3nydeHust ColHIa BIUSIOT Ha 6uocdepy 3emin.

[IpyunHOM MyTanuid MOIJIa CTaTh TEOJOTMYEcKas aKTUBHOCTH 3emiu. Hampumep, B
BocTtounoit Adpuke okono 20 MIIH. JeT Ha3aa B 3eMHON Kope 00pa3oBajiCh TPEIIUHBI.
bnaronaps 3TuM TpelmnHaM, HAa MOBEPXHOCTH 3€MJIM BO3HUKIIM 3aJI€KU YPAHOBBIX PY/I.
VYpaHOBbIE PyIbl 3HAYHUTENBHO IOBBIIIAIOT E€CTECTBEHHYIO paauanuio B BocTouHou
Adpuke. BeposTHO, paauanus MOJOXKHUTENBHO BIUsJIa HAa NPUMATOB, JKUBIIUX B
neniepax, pacroioKeHHbBIX BOJIU3U YPaHOBBIX Py, BBI3bIBAasi MyTAIllUU Pa3HOTO POJIA.
Cnenyronieii NPUYMHON BO3HUKHOBEHMS MYTallMd Y4Y€HbIE CUYUTAIOT HEPBHBIC
3ampeneNbHbIe Harpy3ku, T.e. crpecc. CTpecc — 3TO OCTpas TOpMOHaJbHas peaKuus
OopraHvM3Ma Ha BHELIHHUE pa3japaxeHus. [Ipu 3TOM BO3HUKAIOT PE3KO OTPULATEIbHBIE
AOMOLIMH, BCIIBIIIKHU CTpaxa, THEBA U T. [I.

CornacHo MyTallMOHHOM TEOPUHU, YETOBEK — 3TO 00€3bsiHUM MyTaHT. OJIHAKO MyTaHTa B
OPUPOAHBIX YCIOBUAX JKJajda HeMmHuHyemas rulenb. Ho MyTaHT cyMmen BBIKHUTB,
UCTIOJB3Yys OPYAUs TPYAQ, ’KHUBS B 0OILECTBE, TBOPS KYJIBTYPY, U CTaJl YEJTOBEKOM.
7)Tap3uanvhas eunomesa, W3JIOKECHHAs aHIMCKuM Ouoiorom @®. Bynom JIxoHcom
(1929), zakmrouaercs B 3aMeHE IMOJOXKEHUS O Pa3BUTUM YeJIOBEKa M3 MCKOMAEMbIX
YeJI0BEeKOOOpa3HBIX MPUMATOB HAEEH O €ro MPOUCXOXKIEHUH OT JPYIHMX MPUMAaToB, B
4aCTHOCTH, OT JPEBHETPOIMYECKOIO JOJrOIsATa. ENUHCTBEHHBIMM IIPEICTABUTEIISIMU
MIOCJIETHUX SIBIISIFOTCS MQJIEHBKHUE JOJTOISTHI, )KUBYIIME B INIYXUX TPOIMUYECKUX JIECAX
Ha ocTtpoBax WMHno-Manaiickoii o005acTH M COCTaBIISIIOIIME XapaKTEPUCTUUECKUI
AJIEMEHT MecTHOU (ayHbl. [lo BHeNIHEMY BUAY OHM HAIIOMUHAIOT TYIIKAHYUKOB: y HUX
OTPOMHBIE IJ1a3a, TUIIUYHBIE JIJII HOYHOI'O KMBOTHOI'O, OYEHb JUIMHHBIE 3aIHUE U OYEHb
KOPOTKHE MEPEIHUE KOHEUYHOCTH, a TakK€ JUIMHHBIA XBOCT, KOTOPBIM CIY’)KUT UM HeE
TOJBKO PYJEM M IMPOTUBOBECOM IIPH JIOBKHX MPBDKKAX C BETKH HA BETKY, HO U ONOPOU
npu cunenun. [lepeasuraercss 1oaronsT B 6o0jee WM MEHEe BEPTUKAIHLHOM IMOJIO0KESHUN
C IMOMOIIBIO 3aJHUX KOHEUYHOCTEW. [ITOUHas n magpeBUIHAsT KOCTHU CTOMBI Y HETO OYEHb
JUIMHHBIE, OTKY/J1a U Ha3BaHUE JOJITONSAT, WU Tap3uT.

B o6ocnoBannu runotesst @. Bya J[oHe yka3piBaeT Ha TOT (akT, YTO MPOIMOPIIUH Tea
y deJoBeKa OTIMYHBI OT BCEX YEJIOBEKOOOpa3HBIX 00e3bssH M 0Oojee CXOTHBI C
IPOMOPLHUSIMHU TeJla JOJITOTSTA, a TAKXKE BBIJIEISIET HEKOTOPhle OCOOCHHOCTH BOJIOCSHOTO
MOKPOBa, YKOPOUEHHOCTH JIMIIEBOTO OTJENa depemna, 0COOEHHOCTH (POPMBI U CTPOCHUS
HapyXHBIX IOJIOBBIX OPTraHOB Y CAMKHU U APYTHE YEPThl BUAUMOTrO CXOJICTBA YEJIOBEKA C
nosronsitoM. ['mnoreza Byaa JIkoHca BcTpeTwiia pe3Kyl0 KPUTHUKY OTEUECTBEHHBIX U
3apyOexHBIX aBTOpOB. E€ HECOCTOATENbHOCTh apryMEHTHPOBAJIACh B MEPBYIO OYepeb
TEM, YTO JOJTONATHI HE SBISIOTCS OOIIECTBEHHBIMHU >KMBOTHBIMH: OHU BCTPEYAIOTCS
NOOJMHOYKE WM MapaMy U HUKOrJa He KUBYT cTagamu. CyllecTBEHHbIE BO3paKEHUS,



KOTOpBIE BBI3bIBAET Tap3ualbHas T'UIOTe3a aHTponoreHe3a Byna JlxoHca, €€ sBHOe
HECOOTBETCTBUE MHOTOYMCIEHHBIM (paKTaM CpaBHUTEIbHOW aHAaTOMHHM, MPUMATOIOIHH,
NAJICOHTOJIOTMU M aHTPOIOJOTUH YKa3bIBAIOT HA HEAOCTATOYHYI) OOOCHOBAHHOCTB 3TOU
TUIOTE3BI.

Ipaxmuueckas paboma Nel 1

Onucanue aHTPONMOTeHHbIX U3MEHEHUI B €CTECTBEHHBIX MPUPOIHBIX
JaHama@drax cBoeil MECTHOCTH.

eJib: BBISIBUTH AaHTPOINOTEHHBIE U3MEHEHHS B SKOCUCTEMAaX MECTHOCTH U OLICHUTH
WX TIOCJIC/ICTBUSI.
Xoa padorhi:

1.PaccMoTpeTe KapThI-CXEMbI MPEJJI0KEHHBIX TeppuTOpUiiropoaa Jumerka
(Hwxuwmii mapk, Bepxuuii napk, HIIMK, 3aBog CB. Cokoi) B pa3Hbl€ TOJIBI.
2.BBISIBUTH aHTPOIIOTEHHBIE U3MEHEHHS B 9KOCUCTEMAX MECTHOCTH.
3.Crenaiite BBIBOJ, OLIEHUB ITOCJIEACTBHUSA X03IMCTBEHHON IeITEIbHOCTH
YeJ0BEKA.

Konmponvnuvie 6onpocui.
l.Ilepeunciure, 4YeM OTJIMYAETCS JCHUCTBUE aAHTPOMNOTECHHBIX (PAKTOPOB OT
MPUPOIHBIX HA, SKOCUCTEMBI, Orochepy. OObICHUTE MPUINHY ITUX OTIUUHM.

2.Ha30BHUTE OCHOBHBIE 3JIEMEHTBI CPEJIbl, OKPYKAIOLIEH YEJIOBEKA.
Ilpaxmuueckas paboma Nel?2

CpaBHI/ITeJIbHOC ONnUCcaHHe eCTECTBEHHOM YKOCUCTEMbI U AIr'PpO3KOCUCTEMBI.

He.]'ll): BbIABUTH YCPThI CXOJACTBA M pa3INiHd C€CTCCTBCHHLIX M HCKYCCTBCHHLIX
OKOCHUCTECM.

Xox paboThi:
1.ITpounTaTh TEKCT «ATPOIICHO3BD) B yUEOHUKE.
2.3anonHuTh Tabnuiy «CpaBHEHHE IPUPOTHBIX U UCKYCCTBEHHBIX YKOCUCTEM).

IIpr3HaKku cpaBHEHHUs Kykypy3Hoe nose CwMmeliaHHbIN Jiec

CniocoObl perysiiuu

BunoBoe pazHooOpaszue

[I;10THOCTH BUIOBBIX
MOIYJISLU T




Hcrounukn OHCPIruu U UX
HCIIOJIB30BaHHC

[TpoTlyKTUBHOCTD

KpyroBopor Betiect u
SHEPIUmn

CnocoOHOCTh
BBIJICP)KHBATh H3MCHCHHS
CpeIbI

3. CnenaTh BBIBOJ O MepaxX, HEOOXOJAMMBIX JJII CO3JaHUS YCTOMYHBBIX
HMCKYCCTBEHHBIX DKOCHUCTEM.




