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IlepeyeHb NpaKTHYECKUX 3aAHATHI 110 y4eOHOMY npeameTry buosorust aist npogeccun

23.01.17 MacTtep no peMoHTY u 00cayxuBanuio apromooueit, 43.01.09 Ilosap

KOHJIUTEP
Ne n/mn HanmenoBanue KonunuecTtBo vacoB
1 IIpakTnuyeckoe 3ansitue Nel CpaBHeHuE KIETOK pPAacTEHUH, 1

KUBOTHBIX, TpUOOB M OakTepuil Ha M300paKEHUH, UX OIHMCAHHE.

CpaBHeHI/Ie CTPOCHHU KJIETOK I10 I'OTOBBIM ILIaKaTaM

2 IIpakTuyeckoe 3aHsaTHe Ne2 «PemieHuwe 3amad Ha T€HETHYCCKUN 1
KO
3 IIpakTuyeckoe 3ansitue Ne3 BrIsiBIeHHE M ONUCAaHWE NPHU3HAKOB

CX0ACTBa 33p0,£[BIH.I€I>i YCJIIOBCKAa W JpPYrux IIO3BOHOYHBIX KaK

JA0Ka3aTCJIbCTBO UX 3BOJIIOIIMOHHOI'O pOACTBA

4 IIpakTnueckoe 3ansitue Ned CocTaBieHHE MPOCTEHIINX CXEM 1
MOHOTHOPUAHOTO M JUTMOPUIHOrO CKpeuuBaHusa. Perienue

T'CHCTHMYCCKHUX 3ada4d

5} IIpakTuyeckoe 3ansitue NeS5 Pemienune 3amad Ha CIETUIEHHOE 1

HAaCJICAOBAHMEC U I'CHCTHUKY I10J1A.

6 IIpakTnyeckoe 3anaTue Ne6 Ananu3  (EHOTUNHUYECKOM 1

n3MeHuuBocTH. [locTpoeHne BapruaiioHHOM KpUBOI

7 IIpakTuyeckoe 3ansaTme Ne/  BpisiBIeHHEe MyTarecHOB B
OKpY’Karollel cpelie ¥ KOCBEHHAs! OLIEHKAa BO3MOKHOT'O UX BIIMSHUS

Ha OpraHusm

8 IIpakTuyeckoe 3ansaTne Ne§ «AHaNM3 U OLIEHKA 3THYECKUX 1
ACTIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIIEOBAHUN B OMOTEXHOJIOTHI.

9 IIpakTunyeckoe 3ansitue Ne9 Onucanne ocobeil 0HOrO BUIA TIO 1

MOP(OJIOTHIECKOMY KPUTEPHIO.

10 IIpakTnueckoe 3ansaTHe Nel0 AHanmu3 U OIEHKAa pPa3IUYHBIX 1

TUIIOTE3 MMPOUCXOKACHUS KM3HU U YCJIOBCKA

11 IIpakTnueckoe 3ansTue Nell "Oxonoruueckue (axkTopsl U UX 1
B3auMojencTeue"
12 IIpakTnueckoe 3ansaTHe Nel2 «CocraBieHue cxeMm mepenavu 1

BEIIIECTB U SHEPTHH B DKOCHCTEMAaxX (MUIIEBHIX IETICH )»

13 IIpakTnyeckoe 3ansitue Nel3 «M3ydeHne OMOTUYECKHX CBSI3Ei» 1

14 IIpaktuuyeckoe 3ansitue Neld4 "CpaBHeHue TNPUPOAHOM U 1
arpo’KOCUCTEMBI"

15 IIpakTnueckoe 3ansitue Nel5 «lopojackas KBapTupa - Kak 1

3KocucremMa'




HOACHUTEJBHASA 3AIINCKA

Hacrosimme meroauueckue ykazaHus 1o AucuuiuindHe buonorus mnga mpodeccun
23.01.17 Macrtep nmo pemoHTy U oOciyxuBanuio apromodOuiiend, 43.01.09 noap koHautep
coctaBieHsl B cooTBeTcTBUU C TpeboBanusimMu PI'OC CIIO. Ilpaktuyeckue 3anaHus
HaIpaBJieHbl HAa OJKCIEPUMEHTAIBHOE TMOJTBEPKICHUE TEOPETUUYECKUX TOJIOKEHUN U
dbopMupoBaHUe YUYEOHBIX TPAKTUYCCKUX YMEHUW, OHHU COCTABISIIOT BAXHYIO 4YacTh
TEOPETUUECKON M MPO(PECCHOHAIBHON TIpakTH4YecKoi nmoarotoBku mo ocoenuto [MIIKPC mo
npodeccun, PoOpMUPOBAHUIO YMEHUH:

- OOBICHATH POJL OWONIOTMHM B (DOPMUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS; BKJIAJ
OMOJIOTUYECKUX Teopud B (HOPMHUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI
MUpa; €IUHCTBO KUBOW U HEKUBOW MPUPOJIbI, POJACTBO KUBBIX OPraHU3MOB; OTPUIIATEIIHLHOE
BIIMSHUE  AJIKOTOJIS, HHUKOTHMHA, HAPKOTUYECKUX BEIIECTB Ha HMOPHOHAIBHOE U
NOCTAIMOPHOHAIBHOE PAa3BUTUE YEJOBEKA;, BIUSHUE HKOJOTHYECKUX (DAKTOPOB Ha >KUBbHIC
OpraHu3Mbl, BIUSHHE MYTAareéHOB Ha PACTCHMS, >KMBOTHBIX W 4YEJIOBEKA; B3aMMOCBS3H H
B3aMMOJICHCTBUE OPraHU3MOB M OKPYXAIOWIEH cpelbl; NpUYUHBI U (haKTOPHI SBOJIIOIUU,
U3MEHSAEMOCTh BHJIOB; HApyIICHUS B Pa3BUTUU OPraHU3MOB, MyTallUM U WX 3HAYEHUE B
BO3HUKHOBEHUU HACJICJCTBEHHBIX 3a00J€BaHUI; YCTOWYMBOCTb, pa3BUTUE U CMEHBI
HKOCUCTEM; HEOOXOAUMOCTh COXPAaHEHUS MHOT000pa3usi BUJOB;

- peliaTh AJIeMEHTapHbIE OMOJOTMYECKHE 3aJauM; COCTABIATH IJIEMEHTAPHBIE CXEMBbI
CKpCILMBAaHUSA W CXEMbl IEpPEeHOCa BEHIECTB W TMepeaadyd SHEPruu B dKOCHUCTEeMax (Lemu
MIATAHMS ); OMTMCHIBATh OCOOCHHOCTH BUIOB 110 MOP(OIOTHYECKOMY KPUTEPHIO;

- BBISIBJISITh IIPUCIIOCOOJICHHSI OPTaHU3MOB K Cpelie OOMTaHUs, UCTOYHUKH U HaJTU4IUe
MYTareHOB B OKpYXarolleil cpeie (KOCBEHHO), aHTPOTOT€HHbIE U3MEHEHHUS! B PKOCUCTEMAX
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKUE OOBEKTHI: XMMHUYECKUU COCTaB TEJI KUBOW M HEXKUBOU
NPUPOIBI, 3apOABIINICH 4YEIOBEKAa M APYrMX JKUBOTHBIX, MPUPOJHBIE BSKOCUCTEMBI U
arpoO’KOCUCTEMBbI CBOE€M MECTHOCTH; MPOIECChl (€CTECTBEHHBIH M HCKYCCTBEHHBIM OTOOP,
MOJIOBOE M OECIOJIOE Pa3MHOXKEHHUE) U JIeJIaTh BHIBOJIBI U 000OIIEHUSI HA OCHOBE CPaBHEHUS U
aHaIN3a;

- aQHaJIM3UPOBATh M OIIEHWBATh PA3JIMYHBIC TUMOTE3bl O CYUIHOCTH, MPOUCXOXKICHUU
KU3HH W YeJIOBEKa, I100ajbHBIE HKOJOTHYECKHE MPOOJIEMbl U WX PEIICHUS, TOCIECTBUS
COOCTBEHHOM JIEATEIIbHOCTH B OKPY>KAIOIIEH Cpejie;

- U3y4aTb UIBMCHCHUA B OKOCUCTCMAX Ha OMOJIOTMYECKHUX MOIOCIIAX,



- HaxoIuTh WHMOpPMAIUI0O O OUOIOTHYECKUX OOBEKTAaX B PA3IUYHBIX HCTOYHUKAX
(yueOHMKAx, CHOpPAaBOYHUKAX, HAYYHO-TIOMYJSAPHBIX M3JaHUSAX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetu IHTepHeT) U KpUTHYECKH €€ OLICHUBATh;

HCI0JIb30BaTh NPHOOpEeTeHHbIE 3HAHUSA M YMEHHUS B IPAKTUYECKOM 1eATeJIbHOCTH
M NOBCEHEBHOM KU3HU.

- JUIs COOJI0IEHUS] Mep NTPO(UIAKTUKY OTPABICHHM, BUPYCHBIX U APYTUX 3a00JI€BaHUIT,
CTPECCOB, BPEIHBIX MPUBBIYEK (KypEeHUS, AJIKOT0JIM3Ma, HAPKOMAHUM); IIPaBUJ MIOBEJACHHS B
IPUPOIHOMN Cpejie;

- OKa3aHus T[EepBOM TMOMOLIM TMpPU TPaBMATHUYECKUX, HPOCTYAHBIX M APYTUX
3a00JI€BaHUSAX, OTPABICHUSIX MUILEBBIMU MTPOIYKTAMH;

- OILICHKM 3TUYECKHX aCIEKTOB HEKOTOPBIX HCCIENOBAHUN B 00JIaCTU OMOTEXHOJOTUU
(KJIOHMpOBaHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHHE).

U 3HAHUIL:

B pe3ynbraTte nzydyenus yueOHOU TUCHUIUIMHBI « BUOIOTHs» 00y4YaroMiCs TOKEH:

3HATH/IIOHUMATH!

- OCHOBHBIE TOJIOKEHHSI OMOJIOTMYECKUX TEOpUN M 3aKOHOMEPHOCTEH: KJIETOYHOM
TEOpHUH, DHBOJIOLNUOHHOrO yueHus, ydeHuss B.M.Bepnaackoro o Ouocdepe, 3aKOoHBI
I'.MeHnens1, 3aKOHOMEPHOCTENW N3MEHYMBOCTH U HACJIEACTBEHHOCTH;

- cTpoeHue U (GYHKIIMOHUPOBAHUE OUOJOTHMYECKUX OOBEKTOB: KIJIETKU, T€HOB U
XpPOMOCOM, CTPYKTYpPbI BUIa U SKOCUCTEM;

- CYUIHOCTb OHOJIOTMYECKUX MPOLIECCOB: Pa3MHOKEHUS, OIUIOAOTBOPEHUS, NEHCTBUS
UCKYCCTBEHHOIO M  €CTECTBEHHOTo 0TOOpa, (OpMHpOBAaHHE  MPUCIOCOOJIEHHOCTH,
IIPOUCXO0KJIEHUE BUJIOB, KPYTOBOPOT BELIECTB U IIPEBPALLICHUE S3HEPTUH B KIIETKE, OpraHU3Me,
B DKOCHCTeMax u ouocdepe;

- BKJAJ BblAAlOIUXcs (B TOM YHCJIE€ OTEYECTBEHHBIX) YYEHBIX B pPa3BUTHE
OMOJIOTUYECKON HAYKU;

- OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY.

Brinonnennas paborta qoiKHA OBITH Ipe/iCcTaBlieHa B BUJE O0(GOPMIIEHHON pabOThI MO
3a1aHHOM (hopMme.

Pe3ynbTaT BBINOJHEHUS MPAKTHYECKUX PAadOT OLEHUBAETCS — MO S-0a/lIbHOM cCUCTEME
onennBanusi(5,4,3,2).

Kpurepuu onieHOK €uHbI AJi BBINOJHEHUSI BCEX MPAKTUUYECKUX PaOOT MO AUCIUIUIMHE

buosorus.



Ot1merka "5"

[TpakTHdeckoe 3aHATHE BHIMOJIHEHA B MTOJIHOM 00BhEME C COOTI0ICHHEM HE00X0TUMOMN
nocnenaoBarenbHOCTH. OOyuaronuecs: paboTaay MOJTHOCTHIO CAMOCTOSTENIBHO: TOA00paIu
HEOOXO MBI IS BBITIOJTHCHHS MPEIaraeMbIX pad0T HCTOYHUKH 3HAHHMA, TTOKa3aJIH
HEOOXOMMBIC JJIsI IPOBECHSI MPAKTUICCKUX U CAMOCTOSTEIIbHBIX PAa0OT TEOPETUIECCKHE
3HAHUS, IPAKTHYSCKUE YMEHUS U HABBIKH.

Pabota opopmieHa akkypaTHO, B ONTUMATBHON ISl PUKCAIIMH PE3YIHTATOB (popMe.

Or1mertka 4"

[TpakTHdeckast HiId CaMOCTOSTEIbHAs pad0Ta BIITOJTHEHA CTYICHTAMH B ITOJJTHOM
0o0BeEME B CaMOCTOSATENBHO. JloTycKaeTcs OTKIIOHEHUE OT HEOOXOAMMOM
MIOCIIEI0BATEIFHOCTH BBITTOJIHEHHS, HE BIMSIONISE HAa MPAaBUILHOCTh KOHEYHOTO pe3yiIbTaTa
(mepecTaHOBKA ITyHKTOB THITIOBOTO IIaHa, TOCJICI0BATEILHOCTD BBITIOIHAEMBIX 3aaHHM,
OTBETHI Ha BOIIPOCHI). MIcTIONb30BaHbl yKa3aHHBIC HCTOYHUKH 3HaHMA. PaboTa moka3ana
3HaHHWE OCHOBHOT'O TEOPETUYCCKOT0 MaTepHalia U OBJIaJICHUE YMECHHUSIMH, HEOOXOIUMBIMHE IS
CaMOCTOSITCIIBHOTO BBITTOJTHCHUS PaOOTHI.

JloITyCKarOTCs HETOYHOCTH M HEOPEKHOCTH B 0O()OPMIICHUH PE3YJIBTATOB PaOOTHI.

OrMmerka "3"

[TpakTHdeckoe 3aHATHE BHIMOJIHEHA U 0POpPMIICHA C ITOMOIIBIO TIpenoaaBaTelss. Ha
BBITIOJTHEHKE PaOOThI 3aTPavueHO MHOTO BPEMEHH (JjaHa BO3MOXHOCTD J0JIe)IaTh PaboTy
noma). OOyJaromuiics moka3aj 3HaHHs TEOPETHIECKOro MaTepralia, HO UCTIBIThIBAIIN
3aTpyIHEHUS TIPU CAMOCTOSTEIILHON paboTe CO CTATUCTHYECKUMHU MaTepraIaMH.

OtMmeTtka ""2"

BricTaBisieTcs B TOM citydae, Koraa 00yJaroIHiicss 0Ka3aJicsi He MOATOTOBICHHBIMHA K
BBITIOJTHCHHIO 3TOH paboThl. [TomydeHHbIe pe3yIbTaThl HE TIO3BOJISIOT CACNIATh PABIIILHBIX
BBIBOJIOB M ITOJTHOCTBIO PACXOJIATCS C MOCTABJICHHOH 11ebi0. OOHAPYKEHO IJI0X0€ 3HAHHE
TEOPETUIECKOT0 MaTepraja H OTCYTCTBUE HEOOXOAMMBIX YMCHHIA.

C y4é€TOoM BBIIICH3JIOKEHHOTO B JIAHHBIX METOJUYECKHX YKa3aHUAX IPUBEACHO 7
71a00paTOpHBIX PAbOT W 3 MpaKTHYECKMX 3aHATHA. Kaxjaoe 3aHATHE COACPKHUT ILEb,
METOJIMYECKOE PYKOBOJCTBO K BBINMOJIHCHUIO, TIEPEUCHb OCHAIICHUS PAaOOTHI, COACpIKAHHE

paboThl, KOHTPOJIbHBIE BOMPOCHI, GOPMY MPEIbABICHUS OTYETA, KPUTEPUU OIICHKHU.

ITPABUJIA BBIIMTOJHEHUSA MIPAKTUYECKUX 3AJIAHUI



[ToaroTOoBKa K TPAKTUYECKUM padOTaM 3aKII0YaTCsS B CaAMOCTOSATEIHHOM HW3YYCHUHU
TEOPUU TI0 PEKOMEHAYEeMOW JIUTeparype, MPEeAyCMOTPEHHOM paldodell MporpaMMmoi.
BeinmonHeHne 3aJaHuil  OPOU3BOAUTCA HHAMBUIAYAIbHO B 4Yachl, MPEIyCMOTPEHHBIC
paclMCcaHreM 3aHSITUA B COOTBETCTBUM C METOJWYECKHUMHU YKA3aHUSIMUA K NPAKTUYECKUM
pabotam. OTYET MO MPAKTHUUYECKOM paboTe KaXKIblii CTYIEHT BBINOJHAECT WHIUBUIYAIBHO C
y4eTOM PEeKOMEHAAINHI 10 0(OPMIICHHUIO.

Otuer BBIMONHAETCS B pabouel TeTpaju, CHAETCS MPENoJaBaTeNl0 M0 OKOHYAHHIO
3aHATHS WIA B HAYaJIe CIIEYIOMIETo 3aHATusA. OTUeT JOJKEH BKIIOYATh TYHKTHI:

- Ha3BaHUE MPaKTUUECKON pabOThI

- 11eJIb pabOTHI

- OCHAILICHHE

- 3aJ]aHUE

- IOPSI0K pabOThHI

- pellleHHe, Pa3BEpHYTHIM OTBET, TaOJMIlA, OTBETHl HAa KOHTPOJLHBIE BOIPOCHI (B
3aBUCUMOCTH OT 3a1aHus)

- BBIBOJI 11O padoTe

[IpakTHueckoe 3aHATHE CYWATAECTCA BBINIOJHEHHOM, €CJIIM OHAa COOTBETCTBYET
KpUTEpHUSIM, YKa3aHHBIM B TNPAKTHYECKOM pabote. Ecium cTyaeHT wuMeeT NpoIycKu
MPAKTUYECKUX 3aHITUUA MO YBAKUTEIBHOM WM HEYBAXKUTEIBHOW MPUYMHE, TO BBIMOJIHSET

paboTy BO BpeMsi KOHCYJIbTallMil, OTBEACHHBIX IPYIIIE MO TaHHOW TUCIUIUIMHE.

IIpakTuueckoe 3ansaTue Nel
Tema: CpaBHEHME KJIETOK pPACTEHM, >KUBOTHBIX, I'pUOOB M OaKTepuil Ha TOTOBBIX
pUCYHKaX, ux onucanue. Onucanne ki1eTok. CpaBHEHUE CTPOSHUS KIETOK MEXIy COO0M
Hean: PaccMoTpeTh KJIETKH pPa3iMYHbIX OPraHU3MOB M HMX TKAaHEM Ha pPHUCYHKE
(BCTIOMHUTh OCHOBHBIE YaCTU M CPaBHUThb CTPOCHHUE KIIETOK PACTUTENbHBIX, 'PUOHBIX U
YKUBOTHBIX OPTraHU3MOB)

OcHauienue:



- CXeMbI U PUCYHKU O CTPOCHUU PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETOK.

Xoxa paéoThi:

3amaHue:

1. PaccMmoTpuTe n300pakeHHBIE PACTUTENBHYIO U JKUBOTHYIO KJIETKH. 3apUCYHUTE
10 OJHOW PAaCTUTEIBbHOW M XKUBOTHOM KierTke. lloanuinmnre MX OCHOBHBIE
yacTu. CpaBHHUTE CTPOEHUE PACTUTEIbHOM, T'PUOHOW M MKUBOTHOM KIIETOK.
CpaBHeHUE MPOBECTH IPU IMOMOIIM CpPaBHUTENIbHOU Tabmuibl. Craenaiite
BBIBOJI O CIOXHOCTM HX cTpoeHus. Craenaiite BbIBOJA, ONHPASICh Ha
UMEIOIIHECS Y BAC 3HAHWS, B COOTBETCTBHH C IETBIO PAOOTHI.

2. Tabmuna «CpaBHUTENbHAS XapaKTEPUCTUKA PACTUTENILHOM  >KMBOTHOM,

rpuOHON U OaKTEPUATBHOMN KIICTKI
BriBos:

KoHTpoJibHbIE BOPOCHI
1 O yeMm CBUAECTEILCTBYET CXOACTBO KJIETOK PACTCHHM, TPHOOB M KUBOTHBIX ?
2 O yeM CBHIETENBCTBYIOT PA3INYU MEXKIY KIIETKAMU MPEICTABUTEIICH

pa3IUYHBIX IApCTB npupoabl? [IpuBeauTe npumMepsl.

ﬁpI/I3HaK baktepun KuBotHpie  ['pulsI Pacrenus
Cnioco6 nmutanus

Kpranuzanms
CTPOCHUS KJICTKH

Jlokammzanus
KTHK

®lnmazmaTuyeckas
MeMOpaHa

Kierounas crenka
[MuTorutazma
%)pFaHOI/II[I)I

Oprasonisl JBU-
HKEHUS

Baxyonu

darommros u
PTunomeTo3

i |

0’KEHUH KJIETOYHON TEOPUH MOKHO 0OOCHOBATH MPOBEICHHON PaOOTOM.



4 JlaWiTe onpeneseHue TePMUHAM — ITUHOIUTO3, (haroiuTo3, 0CMOC, Typrop.
Pe3yabTart 1eiTeIbHOCTH: OTUET

SamnTa — IMCbMCHHAas 110 BOIIPpOCaM TECTa

IIpakTnueckoe 3ansiTue N2
«Perenue 3a1a4 HA reHeTHYECKUH KO 1 OMOCHHTE3 0eJIKa)

Lean ypoka: ucronn3ys TeOpeTHISCKre 3HaHM 110 TeMe «brocuuTes 0enkay, oTpadboTaTh
yYMEHHUE yUalluXcs peuaTh 3aJja4u M0 MOJICKYJISIPHOM r'eHETHKe.

3agaum ypoka:

1. IlpoBecTH 3aKpenieHue U KOHTPOJIb 3HaHM 1o Teme «brnocunres 6enka» B (hopme Urpbl-
3a4eTa;

2. 3aKpernuTh 3HaHUS O MEXaHU3ME TPAHCISILIMKA U MEXaHU3Me paboThl pUOOCOM, a TaKXKe
peaKIMii MaTpUYHOTO CUHTE3a B (DOPME POJIEBOM UIPHI;

3. Pactmiputs 1 yroyOuTh 3HaHUS ydammxcs o teme «bruocunTes 6enkay» ¢ moMoIIbo
peLIeHus 3a1ayY 110 LIUTOJIOTUH.

Oo6opynoBanue: Moaens JIHK, TaGauisr: perumkanust mosiekysisl JIHK, 6unocunTtes 6enka,
TEHETUYECKUHN KOJI, AMAAKTUUECKUNA MaTepruall C YCIOBUSIMHU 3aJ1a4, UTPOBBIE PEKBU3HTHI.

1.B npouecce Tpancasuuu ydacrsoBasno 40 mosekya TPHK. Omnpenenure 4uciao
AMMHOKHUCJIOT, BXOAAIIMX B COCTAB CHHTE3UPYEMOro 0ejiKa, a TaKyKe YUCI0 TPUILIETOB
U HYKJICOTH/IOB B I'eHe, KOTOPbIH KOAUPYET ITOT OeJI0K.

IHosicHeHnwue.

1) omna TPHK Tpancnoptupyer oaHy amMuHOKHCIOTY, caegoBarenbHo, 40 TPHK
COOTBETCTBYIOT 40 aMHMHOKHUCIIOTaM, U O€JIOK COCTOUT U3 40) aMUHOKHUCIIOT;

2) OJHY AaMHHOKHUCIOTY KOJUPYET TPHUIUIET HYKJICOTUIOB, 3HA4YUT, 40 aMUHOKHUCIIOT,
koaupytoT 40 TpUILIETOB;

3) KOJIMYECTBO HYKJICOTHIOB B T'eHe, KoaupytoiieM 6enok u3 40 amuHokucior, 40 - 3 =120.
2.M3BecTHO, uTO BCe BUAbI PHK cunte3upyrwrcs na ITHK-marpune. @parment
moJiekyJabl JTHK, Ha KOTOPpOM CHHTe3UpPYeTCs Y4aCcTOK leHTpasabHou netau TPHK,
HMeeT CJeaYIOIYI0 mocjaenoBaTebHOCTh HYKJIeoTuaA0B ATATIITT'AAII'TAILT.
YcTaHoBHTE HYKJICOTHAHYIO MOC/IeA0BATEIbHOCTh YuacTka TPHK, koTopbii
CUHTE3MPYeTCsl HA JaHHOM (pparMeHTe, U AMUHOKHCJIOTY, KOTOPYIO Oy/1eT NepeHOCUTh
3ta TPHK B npouecce 0mocuHTe3a 0ejika, ecJi TPETHil TPUILIET COOTBETCTBYET
anTukoaoHy TPHK. OrBer mosicuure. /151 pemieHus 3aja4m ucnoab3yire Tadauuny
reHeTH4YecKoro Kojaa.

IHosicuenwue.

1) nyksieotuHas nocienoBatenbHOCTh yuacTka TPHK YAVITALIY VITTILYTA;

2) HYKJIEOTUAHAs MOCIIEI0BATEIbHOCTh aHTUKOAOHA [[YY (Tperuil TpUIIET) COOTBETCTBYET
kogony Ha MPHK T"'AA;

3) mo TabnMile T€HETHMYECKOro KOJAa 3TOMY KOIOHY COOTBETCTBYeT amuHokuciora [JIY,
KOTOpYIo Oyner nepenocuts nanHas TPHK.



Ilpumeuanue.

B naHHOM THIIE 3a1aHUK KITFOUYEBBIMH CIOBaMU sBJSIOTCA: «Bce BUbl PHK cuaTE3npyrorcs
Ha JJHK-maTpuue».

[Tostomy, cnavana Ha JJHK no npuHuuny koMIuieMeHTapHOCTH omnpeaensem ydactok TPHK
(Tak ke Kak MblI 3TO jaenanu mpu onpenenennn nPHK).

3aTeM HaxXOJWM TOT TPHUILIET, KOTOPBIM SBISAETCA LEHTPAIBHBIM, HUMEHHO €r0 IO MPUHIUITY
KoMIuIeMeHTapHOCTH nepeBoauM B UPHK u Tonpko Teneps mo Tabiuile reHeTUYeCKOTo Koja
HaXOJMM aMHUHOKHUCJIIOTY.

3.Yuacrok mosaexkyabl JHK nmeer ciaenyrommii cocraB: — I'-A-T-T'-A-A-T-A-T'-T-T'-LI-
T-T-II. Ilepeynciaure He MeHee 3 MOCJHEACTBHH, K KOTOPbIM MOKET NPUBECTH
C/Iy4ailHasi 3aMeHa CeIbMOr0 HYKJIeOTHIa TUMHUHA HA uuTo3uH (LI).

IHosicHenwue.

1) mpousoiiieT reHHas MyTalusi — U3MEHUTCS] KOJJOH TPEThel aMUHOKHUCIIOTHI;

2) B Oenke MOXET MPOU30MTH 3aMEHa OJHOM aMHHOKHUCIIOTHI Ha JIPYrylo, B pe3yjbTare
M3MEHUTCS MEPBUYHAS CTPYKTypa O€JKa;

3) MOTYT U3MEHHUTHCS BCE OCTAJIBHBIC CTPYKTYPHI O€JIKa, YTO MOBJICYET 32 COOOH IMOSBICHUE Y
OpraHr3ma HOBOT'O ITPHU3HAKA.

4.1-PHK coctout u3 156 nykieoruaoB. Onpeaeaure YUcJI0 AMUHOKHCJIOT, BXOAAIIMX B
KOJIUPYeMBbIH €10 0eJ10K, Yucio MmosiekyJ T-PHK, yuacTByromux B npouecce 0MOCMHTE3a
3TOro 0ejiKa, ¥ KOJIM4YEeCTBO TPUILIETOB B reHe, KOAUPYIOIIEM MEPBUYHYIO CTPYKTYPY
0eaka. O0bsICHUTE MOJIY4YeHHbIE Pe3yJIbTaThl

IMosicuenue.
1. benok comepkuT 52 aMUHOKHUCIIOTHI, T. K. OJIHY aMHUHOKHUCJIOTY KOJAUPYET OJWH TPHUILICT

(156:3).
2. T-PHK tpaHcnopTUpyeT K MECTy CHHTe3a Oelika OJHY aMHHOKHCIIOTY, CJIEOBATENIbHO,
BCETO B cHHTe3€e ydyacTBYyIOT 52 T-PHK.
3. B reHe mNepBUYHYIO CTPYKTYpy Oe€iKka KOOUPYIOT 52 TpuUIUIeTa, TaK Kak Kaxjaas
AMUHOKHCJIOTA KOAUPYETCA OJHUM TPUILIETOM
IIpakTuyeckoe 3ansitue Ne3

Tema: BrisiBIeHME U ONHCAHUE MPU3HAKOB CXOJICTBA 3apOJBIIIEN YEIOBEKA U IPYTUX
ITI03BOHOYHBIX KaK J0KA3aTeJIbCTBO UX 3BOJIIOLMOHHOIO POACTBA

Iesan: BbpIABUTP M OmMCaTh MPU3HAKU CXOACTBA 3apOJBINIEH YENOBEKA U JIPYTHUX
MTO3BOHOYHBIX, KaK JI0Ka3aTeJIbCTBO UX 3BOJIIOLIMOHHOTO POJCTBA.

Ocnauenue:

- UHQOPMAIMOHHBIE UCTOYHUKHU

- CXEMBbI U pUCYHKHU

3aganue:

1. [IpounTath TEKCT «3apoiblllieBoe CX0ACTBO» (cM. [IpunoxkeHue), paccMOTpPETh
PUCYHOK. BBIIBUTB 4epTHI CXOACTBA 3apOJABILIEH YEJIOBEKAa U IPYTUX MMO3BOHOYHBIX. BhIsiBHTE

YEpThbl CXOACTBA 3ap0;[blme171 YCJIOBCKA C 3apoAblllaMH CBHUHBH. O uem CBUACTCIILCTBYIOT

cxozacTBa 3apoabliei? ChopmMyaupyiTe cyTb ONOT€HETUYECKOTO 3aKOHA.



2. W3yumte »STanmbl WHAWBUIYAIBHOTO pa3BUTUS 3apojbiimia. CraenanTe pUCYHKU
ocHOBHBIX ATarnoB (yueOHUK A.A. Kamenckuit u np. O6mas Ouosnorust 10-11 kmaccel, u3
Hpoda, ctp.131-135). 3anumure Kakue CHUCTEMbI OpPraHOB (OPMHUPYIOTCS W3 IKTOJACPMBI,
HHTOJIEPMBI, ME30JIEPMBI.

3. M3yuure 3Tanbl MHIUBUIYAIBHOTO PAa3BUTHUS YEIOBEKA, PEIPOAYKTUBHOE 3/I0POBHE
yenoBeka. [lalite ompeneneHne  NOHATHI:  3MOPUOHAIBHBIA  MEPUOJA  Pa3BHUTHI,
OCTAMOPHUOHANIBHBIN MEPHOJ] Pa3BUTHsI, PEIPOAYKTUBHOE 37I0POBbE. 3arIOTHUTE TAOJIHUILY:

ITanbl HHAUBUAYAJILHOI'0 PAa3BUTHHA Y€JI0BCKA

Oran XapakrepucTuka

4 CooTHecuTe Opraibl U CTPYKTYpPbl OpraHM3Ma YeJIOBEKA C 3apO/IbIIIEBBIMU JTUCTKAMH,
U3 KOTOphIX OHU (OpMUPYIOTCA B Mpolecce audPpepeHIupoBKH KiIeToK. BHecuTe B Tabmuily

COOTBETCTBYIOIIHE ITUDPHI.

3apOIbIIIEBbIN JTUCTOK Oprasbl ¥ CTPYKTYpbl OpraHu3Ma

DKToaepMa

DHTOAEpPMA

Me3zonepma

[—

. by narommit HepB

. ['onoBHOWM MO3r

. Kemynok

. KpoBenocHsie cocyzipl
. Jlerkue

. MBIIs!

. [leuenn

. [lonoBrIe xkene3bl

O© 0 3 O »n B~ W N

. [Touknu

10. Cepaue

11. Ckener

12. CnroHHBIE KENe3bl
13. CouaHO# MO3T

14. ToACThIN KUIICYHUK
15. DnunepmMuc Koxu.

KoHTpoJibHBIE BONIPOCHI



1 Kakoe BnusiHuE OKa3bIBAET aJIKOI0JIb, HHKOTHH, HAPKOTUYECKHUE BEILIECTBA HA
pPa3BUTHE 3apO/IbIIIA YEIOBEKA?

2 YUTo NOHUMAIOT MO/ 3/I0POBBIM 00Pa30M >KU3HU?

3 KakoBo O6monornyeckoe 3HaueHne CMEPTH Kak (PMHAIBHOW CTaJuU OHTOTeHe3a?

4 Kakue UMbl MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL CYHIECTBYIOT. UeM OTIMYAIOTCS 3TH
Tunbl pa3Butusa? [IpuBeaure mpuMepsl >KUBOTHBIX, JJIs1 KOTOPBHIX OHU XapaKTEPHBI?

Pe3yabTart 1eATEJIbHOCTH: OTYET

3amuTa — NMChbMEHHasl 110 BOIIPOCaM TecTa

IIpunoxenune 3apoabilieBoe CX0ACTBO

Omnupuyeckoe 0606menue K. M. bapa (1828), T. H. 3aKOH 3apOJIBIIIEBOTO CXOACTBA B
OHTOI€HE3€ BCEX JKUBOTHBIX CHayajia BBISBIAIOTCS MPU3HAKK BBICHIMX TAKCOHOMUYECKHX
Kareropuil (Tuma, Kiacca), B XOJ€ JajbHEWIIed »MOpHUOHATIBHON Au(depeHIIUPOBKU
pa3BUBAIOTCSI OCOOCHHOCTH OTpsAJla, CEMEHCTBa, poia, BuAa M ocobu. B cumy stoi
3aKOHOMEPHOCTH MPEACTABUTENHN Pa3HbIX I'PYII OPraHU3MOB (HalpUMeEp, KJIacCOB MOJATHUIIA
MO3BOHOYHBIX) Ha PaHHUX CTAJUAX 3MOpUOreHe3a OObIYHO 00Jiee CXOIHBI JIPYT C JAPYTOM,
4yeM B3pocible ocoOu. Hampumep, B OHTOreHese KypHLbl MNpPEeXkae BCEro 0003HAYAIOTCS
XapaKTepHbIE YEepThl THIA XOPAOBBIX, MO3]IHEE — IOATUIA MO3BOHOYHBIX, 3aT€M Kiacca
OTHIL, OTpsZa KypooOpas3HbIX U T. J. B oCHOBe AelcTBHs 3aKOHA 3apOJBIILIEBOTO CXOJICTBA
JSKUT OOJNbIIasi JKU3HECHIOCOOHOCTh TE€X MYTAHTOB, Y KOTOPbIX (heHoTUnudeckuid 3¢ dexT
MyTalil TposBISIETCs] Ha 0oJiee MO3IHUX CTaAUsAX OHTOI€HE3a; PaHO MPOSBIAIOLINECS
MyTallMy Yaiie MPUBOAAT K HAPYIIEHUSM pPabOThl CIOXKHBIX KOPPENSIIMOHHBIX CHCTEM B
Pa3BUBAIOIIEMCS] OpraHU3Me, 4TO BeAET K rudenu 3apojpiia. [lo3Tomy OHTOreHe3 B LEI0OM
MPOSIBJISIET TEHACHITUIO OCTaBaThCS KOHCEPBATUBHBIM (OCOOCHHO Ha paHHUX CTaAusX). 3. cC.
Pa3HBIX BUJIOB €CTh CIICJICTBUE MX (PMIOTEHETHYECKOTO POJICTBA M YKA3bIBAET HA OOLTHOCTH
MPOUCXOXKIECHHUS, YTO BIIEpBbIE ToAUYEpKHYI Y. J/[apBuUH.

Ha panHux cramuax pa3BuTHS SMOPHOHBI CBUHBM M 4YEJIOBEKAa HMEIOT OOJIbIIIOe
cxojactBo. Ha Oosiee MO3MHMX CTaausax 3apojblllid Bce Oosiee U 0o0Jiee OTIMYAKOTCS T10
BHEIIHEMY U BHYTPEHHEMY CTPOEHHUIO. Tak, B XOJ€ pa3BUTHs 3apojblllla CBUHbU BHaydale
MOSIBJIIFOTCS. CBOMCTBO TMO3BOHOYHBIX, 3aTEM — KJacca MIIEKONMUTAIONIMX, U JIUIIb MOTOM
CBOMCTBA JAHHOTO KOHKPETHOTO BUJIA — CBUHBM.
CX0JCTBO 3apOfbIlIeil pa3HbIX CUCTEMAaTUYECKUX TPYIIT CBUIETEIBCTBYET 00 OOIIHOCTH HX

IMPOUCXOKIACHHA.



Bbuoreneruveckuii 3akoH: OMOpHOHBI OOHAPYKUBAIOT, YK€ HAUMHAS C CAMBIX PAHHUX

CTaJui, U3BECTHOE 00IIIee CXOJCTBO B Mpe/eaax TUIa.

Puc.1 TlocnenoBarenbHble CTaguM pa3BUTHS 3apoibimieid puiObl (A), kypuubl (b),
ceunbu (B), uenoseka (). (Mcmounux: «buonocuueckuil sHyuKioneoudeckutl ciosaps.» 1.
ped. M. C. I'unapos, Peokon.: A. A. babaes, I'. I'. Bunbepe, I'. A. 3aeap3un u op. — 2-e u30.,
ucnpaen. — M.: Cos. Suyuxnoneous, 1986.)

VY KUBOTHBIX BCTPEYAIOTCS IMKJIBI PA3BUTHS C TOJHBIM W HEIOJHBIM MPEBPAIICHHEM.
[{ukJ1 pa3BUTHS C TIOTHBIM MPEBPAIEHUEM BKIIOYAET C Ce0sl HECKOJIBKO JIMYMHOYHBIX CTAJIUN.
Hampumep, sitio, rycenuna, Kykoiaka, 6adouka. [[uki pa3BUTHS ¢ HETIOJTHBIM MPEBpAIICHUEM
BKJIFOYAaEeT B ce0s TOJIBKO OJHY JUYMHOYHYIO CTaauio. Hampumep, MKpWHKA, TOJOBACTHK,
JSATYIIKA.

NHauBuyaibHOE pa3BUTHE YEIOBEKa. PEmpoIyKTHBHOE 3I0POBhE UEIOBEKA

OMOpHOHAIBHBIN TIEPUOJ] PA3BUTHUS — MEPUOJ, HAYMHAIOIIUNCS C OIUIOJOTBOPEHUS U
MPEICTABIIAIONINI cO00i mporiecc GOPMUPOBAHUS CIIOKHOTO MHOTOKJIETOYHOTO OPTaHU3Ma, B
KOTOPOM TIPEICTABIICHBI BCE CUCTEMBI OPTAHOB.

[TocToMOprOHANBHBIA TIEPUOJ] PA3BUTHS — MEPUOJ, HAUYWHAIOIIMICSI C 3aBEPIICHUS
SMOpPHUOHAIFHOTO M BKIIIOYAIOIIUMN B ce0s TIOJOBOE CO3PEBAaHME, B3POCIOE COCTOSHUE,
CTapOCTh U 3aKaHYMBAIOIIUNACS CMEPTHIO.

PenponykTuBHOE 370pOBbE — COCTOSIHME TIOJHOTO (PH3UYECKOTO U COIMAIBLHOTO
Oyaromojy4yus, a HE TOJBKO OTCYTCTBHE 3a00JI€BaHUN pPEMPOAYKTHBHOW CHCTEMBI,
HapylieHus ee QyHKIMA W/ WK TPOILIECCOB B HEM, a TAaK)Ke CIOCOOHOCTH K BOCIIPOU3BEICHUIO.

JTanbl HHAUBUAYAJIBHOI'0O Pa3BUTHA Y€JI0BCKA



3T1an XapaKTepucTHKa

3MBproHanbHbIM HauwrHaeTcA C MOMEHTa ONNOACTBOPEHUA RULLEKIETHM,
3aKaHUMBAETCA C poxaeHrem pebeHka. Bo BHyTpuyTpobHOM
nepuode pa3BUTUA 3aKNaAbiBaKOTCA BCE OpraHbl YenoBeKa.

HoOBOPOX AEHHOCTD NMpoaonxaetcs 8-10 AHel OT MOMEHTa poXaeHuA. B 3To spems
pebeHOK BCKapPMAMBAETCA MONO3MBOM.

FpyaHowM Mpoaonxaercs Ao roaa. PebeHoK BCKapMAMBAETCR MONOKOM.
MHTeHCHBHO YBENMUYMBARTCA ANMHA M Macca Tena, NpopesarTcs
3ybbl.

PaHHee AeTcTeo Ot 1 roaa Ao 4 net. 3aKaHumMBaeTCA Npope3biBakke 3ybos.
PeBeHOK pacTeT, HO y)Ke MeaneHHee, Yem B rpyaHOM BO3pacTe.

Mepsoe AeTcTBO Ot 4 po 7 net. NaeT pocT opraHu3ma, NORBAAKTCA Nepsbie

NOCTORHHbIE 3ybbl.

BTopoe getcreo

O18 no 12 net. BoIABARKOTCR NONOBbIE Pa3NMYKA B pasmepax u
dopme Tena, HaYMHALTCR YCUNBHHDIA POCT Tena B ANMHY.
Pa3BKBalOTCA BTOPKYHbDIE NONOBbLIE NMPU3HaKK (y AeBOYeK
paHblue u Boictpee).

MoapOoCTHOBbI

Ot 12 go 16 net. HabnwaaeTca fanbHelwee yeeanyeHme
CKopoCTe Tena — nybepTaTHbi CKaYOK. Y ManbymMKOB pocT
npoucxoauT BbicTpee v Acnblue No BpemeHu. QOpMUpPYHTCA
BTOPMYHbIE NONOBbLIE NPU3HAKWU.

HOHOLWeCKu

Ot 17 go 21 roaa. 3aKaH4YMBAaLeTCA NpoLecc pocTa u
dopmupoBaHMe OpraHM3ma. Bce OCHOBHbIE pa3MepHbie
Npr3HaKK AOCTUIAKOT OKOHYATENbHOM BEAKUKMHDI. 33BepLIAeTCR
dopmupoBaHME NONOBOK CHCTEMbI. Ye/0BeK CTAHOBUTCR
NONOBO3PenbiM.

3penoctb

Ot 22 ao 55-60 net. ®opma 1 CTPOEHME TeNa M3MEHRAHKTCA
mano. B 3ToT nepuog yenosek cnocobeH K Bocnpou3BeaeHuio
NOTOMCTBa.

Moxwunon Bo3pact

O160 oo 75 net. ®opma 1 CTpOEHME TeNa He U3MEHAIOTCA, a B
KOHLEe ANKHa TeNa HauMHaeT yMeHblaTbeA. B 3T0T nepuog
uenoseK nepectaet Bbitb cnocobHbiM K BOCMPOM3BEAGHMIO
MOTOMCTBA.

Crapoctb

O175 po S0 nert. B 370T nepuog NpouCXo4sT AereHepatuBHbie
M3MEHEeHUA opraHu3ma. lNepuoa 3aKaHYMBaLTCA CMEPTbID.




Knetkn 3apoAbllia OYCHb YYBCTBUTCIIbBHBI K H66J'IaFOHpI/I$ITHBIM BOSI[GI)'ICTBHHM u3
OKPY)KaI-OH_ICﬁ CpEAabl. Oco00 omacHbIM SBJIICTCS HHUKOTHH, aJKOI'OJIb MW HAPKOTUKH,

NPOHUKAIOIME B HMOpPUOH 4Yepe3 IUIaleHTy oOT wmaTepu. PeOeHok poxpaaercs ¢

AJIKOTOJIBHOU WIM HUKOTMHOBOW 3aBUCHUMOCTBIO, C IIOBPEXKICHHOM HEPBHOM WU
SHAOKPUHHON CUCTEMOH, UHOT A — C YPOACTBaMH.
310poBeIif 00pa3 KW3HM — O0Opa3 >KM3HM YENOBEKa, HAIPAaBJICHHBIM Ha MNPOPUIAKTHKY

00JIe3HEN U YKPETUIEHHE 310POBbSI.

CMmepTh — 3TO TMpEKpalllEHHE KUZHEACATEIbHOCTH opraHu3ma. (OJIHaKo CMepTh
HeoOXoJuMa JJis SBOJIOIMOHHOTO Tmpoiecca. be3 cMeptu He mnpoucxoawna Obl cMeHa
MOKOJIEHWW — OJIHA U3 OCHOBHBIX JBUKYIIHNX CHJI S3BOJIFOLINH.

IIpakTuyeckoe 3ansitue Ne4 CocraBiieHHe MPOCTEHIIMX CXeM MOHOTMOPHUIHOTO 1
AUTHOPHUIHOIO CKpelMBaHusA. PelieHne reHeTH4ecKMX 3a1a4

Hean: U3yunTs anroputM pemieHus 3a7ad Ha MOHOTHOPUAHOE U JIUTHOPUIIHOE
CKpEUIMBaHNE, TPUMEHEHUE OCHOBHBIX 3aKOHOB HACJIEI0BAHHUS

OcHalenue:

- UHQOPMAITMOHHBIE UCTOYHUKHU

- CXE€MBbI U PUCYHKH

Xoxa padoThi:

3amaHue:

1 BcnOMHHUTh OCHOBHBIE 3aKOHBI HAcJE€IOBaHUS MPU3HAKOB (MCIOJIb30BaTh TEKCT
yueOHuka A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk O61mias 6uonorus, 10-11 ki1 u
JOTIOJTHUTENbHBIA MaTepHra)

2 O3HaKOMHUTHCS C MpaBUIIaMUi 0(OPMIICHUS TE€HETUIECKUX 3a]1a4

3 KonnextuBHBIN pa30op 3a/1a4 HAa MOHOTHOPUTHOE M TUTUOPUTHOE CKPEIIMBAHUE

4 CaMOCTOSITENIbHO PEUIUTh 3a1a4d Ha MOHOTUOPHUIHOE U AUTUOPHUIHOE CKpEIlUBaHUE,
0JIpOOHO OMMCHIBAs X0 pelIeHUs U c(HOPMYIUPOBATH MOJIHBIM OTBET

5 Pemnth nipeasioxkeHHbIE TECTHI ¢ 0dopMileHHEM 3aaauu. [IpoBecTy B3auMOpoBEPKY

6 OOcyauTh pe3yJabTaThl B TPYyMIE: UYTO BBI3BAJIO CJIOXHOCTH, YTO OCTaJOCh
HETMOHATHBIM.

3agaum Ha MOHOTMOPHUIHOE CKPEIUBAHUE

3amaua Ne 1. Y kpymHOro poraTtoro CKota T'eH, 00YCJIOBJIMBAIOIIUN YEPHYIO OKPACKY
HIEPCTH, AOMUHUPYET HaJ T€HOM, ONPENEIAIONIMM KpacHyr OKpackKy. Kakoe moromMcTBO

MOYHO OKHJIaTh OT CKPEIIMBAHUSI TOMO3UTOTHOI'O YEPHOTO ObIKA U KPACHOW KOPOBBI?



Pazbepem pemenue stoii 3amaun. Braauane BBemem oOo3HaueHws. B reHeTmke i
I€HOB MPUHATHl OYKBEHHBIE CHUMBOJIBI: JOMHHAHTHBIE T'€Hbl 0003HAYAIOT MPOIMUCHBIMU
OyKBaMH, pELECCUBHbIE — CTPOYHBIMU. ['€H 4YepHOW OKpACKU IOMUHUPYET, MO3TOMY €ro
o6o3HaunM A. ['éH KpacHOW OKpacKd IepcTH pereccuBeH — a. CrenoBaTenbHO, TEHOTHIT
YepHOro roMo3UrotTHoro Obika Oymer AA. KakoB ke reHotun y KpacHod kopoBbl? OHa
00JaaeT PErecCUBHBIM MPU3HAKOM, KOTOPBIM MOKET MPOSBUTHCS (DEHOTUITMYECKH TOJIHKO B
TOMO3UTOTHOM cOCTOsiHMM (opranu3me). Takum oOpa3zoMm, ee reHotun aa. Eciu Obl B
TeHOTUIIe KOPOBBI ObUT XOTA OBl OJJUH JOMHUHAHTHBINA IreH A, TO OKpacKa IIEepCTH Yy Hee He
Obla OBl KPAaCHOM.

Tenepsb, Korja reHOTUTIBI POAUTENIBCKUX OCOOEH onpeeseHbl, HEOOX0IUMO COCTaBUTh
CXEMY TEOPETHUUECKOTO CKPEIINBAHHUS.

UepHblii ObIK 0Opa3yeT OAMH THUI TaMEeT IO HMCCIEAYEeMOMY I€éHy — BCE IOJIOBBIC
KJIETKH OYIyT coJiepkaTh TOJIbKO TeH A. Jlyig yn1oOcTBa mojicuera BhIUCHIBAEM TOJIBKO THUIIBI
raMeT, a He BCE IMOJIOBBIC KJIETKU JJAHHOTO >KMBOTHOTO. Y TOMO3UTOTHOM KOPOBBI TAKXKE OJIUH
TUMN TameT — a. [Ipu cIusgHUM Takux raMmetr Mexay coOoil oOpasyercsi OJMH, €IMHCTBEHHO
BO3MOXHBIM TeHoTun — Aa, T.e. BCE MOTOMCTBO OyAeT eauHOoOoOpa3HO U OyJeT HecTu
INPU3HAK POAUTEIIS, UMEIOIIET0 TOMUHAHTHBIN (PEHOTUI — YepHOro Obika. Takum oOpaszom,
MO>KHO 3aIucaTh CIEAYIOIIMM OTBET: MPH CKPEUIMBAHUU TOMO3UTOTHOTO YEpPHOTO ObIKa U
KPaCHOM KOPOBBI B IOTOMCTBE CJIEAYET 0KUIATh TOJIHKO YEPHBIX TE€TEPOIUTOTHBIX TEJISAT.

Caenywomue 3aa4u cjelyeT PelldTh CAMOCTOSITEJbHO, MOJAPOOHO OMUCAB XOJ
peuieHusi M ¢opMyIMPOBAB MOJIHBIH 0TBET (BAPHAHTHI ONpeAeifeT MPenoaaBarTelib).

3amaya Ne 2. Kakoe mOTOMCTBO MOXHO OXHIaTh OT CKPEIIMBAHUS KOPOBBI M OBIKA,
reTEPO3UTOTHBIX IO OKPAaCKe 1epcTu?

3agaya Ne 3.V MOpPCKHMX CBUHOK BHUXpAacTas ILIEPCTb OMNPEEseTcs] AOMUHAHTHBIM
TEHOM, a TJIaJIKasi — PEll€CCUBHBIM.

1. CxpenuBaHue IByX BUXPACThIX CBUHOK MEXy co00i mano 39 ocobeit ¢ BUXpacToi
mepcteio U 11 TIaaKomepcTHBIX JKUMBOTHBIX. CKOMBKO Cpeau o0coOel, HMMEIoIuX
JIOMUHAHTHBIA (PEHOTHII, JOJKHO OKA3aThCsl TOMO3UTOTHBIX 10 ATOMY MPU3HAKY?

2. Mopckasi CBUHKa ¢ BUXPACTOM MIEPCTHIO TIPHU CKPEIIMBAHUU ¢ 0COObI0, 0Oagaronieit
VIAAKOW IIEPCThIO, Jaja B MOTOMCTBE 28 BUXPACThIX M 26 TIIaJKOMIEPCTHBIX MOTOMKOB.
Onpenenute TeHOTUIBI POAUTENEH U TOTOMKOB.

3amgaua Ne 4. Ha 3Bepodepme nostydeH npuruion B 225 Hopok. M3 Hux 167 KUBOTHBIX

UMEIOT KOPUYHEBBIM MeX M 58 HOpOK roisydboBato-cepoil okpacku. OnpenenuTe reHOTHIIbI



UCXOAHBIX (POPM, €CIIM M3BECTHO, YTO T'€H KOPUYHEBOM OKPACKH JOMUHUPYET HaJl TE€HOM,
ONPEeESIONUM ToJTy00BaTO-CEPHIN IIBET HIEPCTH.

3amaya Ne 5.V yenoBeka reH Kapux ria3 JOMUHUPYET HaJ F€HOM, OOYCIOBIMBAIOLIUM
ronyOsie rnasza. ['omyOornas3elii My>XunMHa, OJUH U3 POAUTENEH KOTOPOro MMEJ Kapue riasa,
YKEHUJICS Ha Kaperjiazo »KeHIIMHE, Yy KOTOPOM OTel| MMel Kapue rias3a, a MaTb — ToJyOble.
Kakoe moToMCTBO MOKHO OKHJIaTh OT 3TOTO Opaka?

3amaua No 6. AnbOMHHM3M HACJEQyeTCs y 4YelOBeKa KaK PEleCCHBHBIM Mpu3HaK. B
ceMbe, TIe OJIUH U3 CYNpPYroB allbOMHOC, a APYrod UMEeT MUTMEHTHUPOBAHHBIE BOJIOCHI, €CTh
nBoe aetedd. OauH peOEHOK ambOMHOC, APYroil — C OKpameHHbIMU Bojocamu. KakxoBa
BEPOSITHOCTh POKJICHUS CIEAYIONIEro pedeHKa-anponHoca?

3ajaum Ha IMTUOPHIHOE CKPeNIMBAHUE

3agada Ne 1. Belmummnre rameTsl OPraHu3MoOB €O clieayromuMu resotunamu: AABB;
aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABbCC; AaBbCC; AaBbCc.

Pa3bepem oauH w3 mnpumepos. [Ipy pemieHun n0on0O0HBIX 3a7ad  HEOOXOAMMO
PYKOBOJICTBOBAThCSl 3aKOHOM YHCTOTBI T'AMET: ramMeTa IN€HETMYECKM YMCTa, TaK Kak B Hee
NOMAJAeT TOJIBKO OJUH T'€H M3 KaXKIOW ajuieiabHOW mapbl. Bo3bMmeM, k mpumepy, ocodb ¢
reHotunnioM AaBbCc. W3 nepBoii mapel reHOB — Mapbl A — B KaXIYIO MOJOBYIO KJIETKY
HoMajgaeT B mpoluecce Meiio3a mbo reH A, nubo reH a. B Ty ke rameTy u3 mapel reHoB B,
pPAaCIONIOKEHHBIX B JAPYro Xxpomocome, mocTymaeT TeH B wumu b. TpeThs mapa Takxke B
KQK/IyI0 TIOJIOBYIO KJIETKY MOCTABIISET IOMUHAHTHBIN reH C Ui ero peuecCuBHbIN ajienb —
c. TakuM 0Opa3oM, rameTa MOKET COAepkKaTh WIM Bce TOMUHAHTHbIE TeHbl — ABC, nm xe
peuieccuBHbIe — abc, a Takke ux couetanus: ABc, AbC, Abe, aBC, aBc, a bC.

UtoObl HE OMMOWTHCA B KOJHMYECTBE COPTOB TraMeT, OOpa3yeMbIX OPraHHU3MOM C
UCCJIEMYyEeMbIM TE€HOTUIIOM, MOXHO BOCHOJB30BaThcs (hopmynoit N = 2n, rme N — uucno
TUIIOB TaMeT, a N — KOJWYECTBO TIE€TEPO3UTOTHBIX Map TE€HOB. B mpaBMIbHOCTH 3TOM
(dopMyIibl JIETKO YOEIUThCS Ha MpUMeEpax: reTepo3urora Aa MMeeT OJIHY IeTepO3UTOTHYIO
napy; cienopatenbHo, N = 21 = 2. Ona oOpa3yeT aBa copta rameT: A u a. Jlurereposurora
AaBb conepxur aBe rerepo3uroTHsie mapel: N = 22 = 4, popMupyroTcst YeTbIpe TUIA TaMET:
AB, Ab, aB, ab. Tpurereposurora AaBbCc B COOTBETCTBHH C 3TUM J0JDKHA 00pa30BBIBATH 8
COpTOB MOJIOBBIX KJIETOK N = 23 = §), OHM y>Ke BBIIKCAHbBI BhIIIIE.

3amaya Ne 2. ¥V KpymHOro poraroro CKOTa I'eéH KOMOJIOCTH AOMHHHUPYET HaJ T'€HOM
pOraToCcTH, a T€H YepHOI'o I[BETa IEPCTH — HaJ FeHOM KpacHOW okpacku. O0e mapbl T€HOB

HaxoOsATCA B Pa3HBIX Iapax XpoOMOCOM.



1. KakumMu oOxaxyTcsi TemsiTa, €CIMd CKPECTUTh TETEPO3UTOTHBIX MO OOEUM TMapam
MPU3HAKOB ObIKA U KOPOBY?

2. Kakoe moTOMCTBO ciiefyeT OXUAaTh OT CKpPEIIMBAHMS YEPHOrO KOMOJIOIO ObIKa,
TeTepO3UTOTHOTO MO 0OEHM Iapam MPU3HAKOB, C KPACHON pOTraToil KOpoBOn?

3amaya Ne3. YV cobak 4epHbIN LBET MIEPCTH JOMUHHUPYET HaJ KOPEHHBIM, a KOPOTKas
HIEPCTh — HaJ JIMHHON. O0€ maphl FT€HOB HAXOASATCSA B Pa3HBIX XPOMOCOMaX.

I. Kakoil mDpOUEHT YEpHBIX KOPOTKOLIEPCTHBIX WIEHKOB MOXHO OXHUJATh OT
CKpEUIUBaHUA JIBYX 0C00€H, FreTepO3UTrOTHBIX M0 000OUM MpU3HAKAM?

2. OXOTHUK KynuJ YEpHYIO0 cO0aKy ¢ KOPOTKOM HIEPCThIO U XOYET ObITh YBEPEH, YTO
OHa He HECEeT T'€HOB JIJIMHHOM miepcTH KodeiHoro npeta. Kakoro maptHepa no geHotuiy u
TEHOTUITY HaJ0 MoAoO0paTh ISl CKpPEIIMBAaHMS, YTOOBI MPOBEPUTH TEHOTHUIl KYIJIEHHON
cobaku?

3agaya Ne 4.V yenoBeka I'eH KapuXx rja3 JOMHHUPYET HaJ T€HOM, OINpPEIESIOIUM
pa3BUTHE roJIyOOW OKpacKH TIJia3, a reH, 00yCIOBIMBAIOIINNA YMEHHUE JTydlle BIAaIE€Th TPaBOM
pyKoOii, mpeo0iasaeT HaJ Te€HOM, ONpPEACSIONIMM pa3BUTHE JIEBOPYKOCTH. OOe maphl T€HOB
pacnoyioKeHbl B pa3HBIX XpoMocomax. Kakumu MOryt OBITh JETH, €CIM POJIUTETH UX
rE€TEPO3UTOTHBI?

Pe3yabTart 1eiTeIbHOCTH: OTUET

3ammTa — MMCbMEHHAs MO BONPOCAaM TECTa

JlonoHUTEeILHBIM MaTepHuaJl

| OcHoBHBIE pe3yabTaThI NPU PA3IUMYHBIX BUAAX CKPEIINBAHMS

MoHoruOpuaHbie pacuenjieHus

1) Pacmenenus Het (Bce IETH OJIMHAKOBBIC) — CKPEIIUBAIN JBYX TOMO3UTOT AA X aa
(mepBbIil 3ak0H Menpaens).

2) Pacmieninenue 3:1 (75% / 25%) — ckpeiuBanu AByx retepo3urotr Aa x Aa (BTopoi
3aKOH MeHens).

3) Pacmierienue 1:2:1 (25% / 50% / 25%) — ckpenuBany AByX reTepo3urot Aa x Aa
MIPU HETIOJTHOM JIOMUHUPOBAHUU (ITPOMEKYTOUYHOM XapaKTepe HACICIOBaHUS).

4) Pacmierenue 1:1 (50% / 50%) — ckpemmBaiy reTepO3UroTy U PEIIECCHBHYO
rOMO3UTOTY Aa X aa (aHaJM3UPYIOIIee CKpelBaHue).

ITepBbiit 3axkoH MeHaes

(3aKkoH eqMHO000pa3usl, 3AKOH JOMUHHUPOBAHUA)



[Ipu ckpemMBaHUU YUCTHIX JIMHUI (TOMO3UTOT) BCE MOTOMCTBO MOJTY4YaeTCs
OJIMHAKOBOE (€IMHOO00pa3re NePBOTo MOKOJICHHUS, PACIICTIIEHUS HET).

P AA X aa

G(A) (a)

F, Aa

¥ Bcex mOTOMKOB niepBOro nokojieHus (F1) nposiBiisieTcs JOMUHAHTHBIN MTPU3HAK
(>KeNTBhIN TOPOX), a PELECCUBHBIN MPU3HAK (3€JICHBIA TOPOX) HAXOUTCS B CKPHITOM
COCTOSIHUMU.

Bropoii 3akoH MeHae s (3aK0H paciienjieHus )

[Ipu camoonbuIeHHH THOPHUIOB MTEPBOTO MOKOJICHUS (IIPU CKPEIIMBAHUU ABYX
reTepO3UroT) B MOTOMCTBE NoJrydaercs pacuieruienne 3:1 (75% A0OMHUHAHTHOTO MPU3HAKA,
25% pereccuBHOTO MPU3HAKA).

F1 Aax Aa

G(A) (A

@ (a)

F2 AA; 2Aa; aa

HemnosiHoe noMMHUpOBaHUE

Ecnu aBe reTepo3uroTsl CKPEMIMBAKOTCS MTPU HEMOJIHOM JOMUHUPOBAHUN
(IpOMEXKYTOYHOM XapaKTepe HACIEA0BaHUs), TO T€TEPO3UTroTa Aa UMEET MPU3HAK,
MIPOMEKYTOUHBIA MEXKy TOMUHAHTHBIM U PEIIECCUBHBIM (HaIpUMEpP, Y HOYHOM KpacaBUIIbI
AA KpacHble JieniecTkd, Aa po3oBble, aa Oemnbie). [lomydaercs paciierniienue no GeHoTumy
1:2:1 (25% / 50% / 25%).

AHaIM3MpYyOLIee CKpelBaHue

IIpu ckpemmBaHuU reTepo3UroThl Aa C pelieCCUBHOM TOMO3UTOTOM aa MoJIy4aeTcs
pacmerienue 1:1 (50% / 50%).

P Aa X aa

GA) (3

(a)

F; Aa; aa

J{uruOpuanbie pacuenyieHus

1) Paciienienust HeT (Bce I€TH OJIMHAKOBBIE) — CKpENIMBaIU ABYX roMo3uror AABB x

aabb (umu AAbb x aaBB).



2) Pacmenenue 9:3:3:1 — ckpenuBanu AByx rerepo3urot AaBb x AaBb (tperuit
3aKkoH MeHiens).

3) Pacmierienue 1:1:1:1 — ckpemuBaiy AUTeTEPO3UTOTY M PEIIECCCUBHYIO TOMO3UTOTY
AaBDb x aabb (ananmm3upytomiee CKpenMBaHme

|1 IlpaBusa ogopmiieHus reHETHYECKHUX 3a1a4

Hcnonb3yiiTe Ipu COCTaBICHUU CXEM CKPEIIMBAHUS CIICIUATIBHBIC IPUHSTHIC
MEKTyHAPOIHbIE CUMBOJIBL:

P - nepenra - pogutenu. PoguTtenbckue opraHu3Mbl, B3SIThIE JIJISl CKPEITUBAHUS
OTJIMYAIOIIUECS HACIIEICTBEHHBIMU 3a1aTKAMH.

F — dwmic — aetu. I'nbpuaHoe moTOMCTBO.

F, - ruGpuas! I mokoaeHus.

F, — rubpune! 11 mokosexus.

G - rameTs A a.

A, B - TOMHHaHTHBIC TCHBI, OTBEYAIOIIKE 32 JOMHUHAHTHBIC TPU3HAKK (IIpHMeED,
KEITYI0 OKPACKY U IIaJKyI0 MOBEPXHOCTh CEMSIH TOpOXa).

a, B — PEIIECCUBHBIC I€HBI, OTBEYAIOIIUE 32 PA3BUTHUE PEIIECCUBHBIX MPU3HAKOB
(mpuMep, 3eJIeHON OKPAaCKH CEMSH TOpoXa M MOPITUHUCTOMN MTOBEPXHOCTH CEMSIH TOPOXa)

A, a — annenpHbIe TeHBI, ONPEIEISIONINe KOHKPETHBINA TPU3HAK.

B, B - anenbpHbIe TeHBI, ONPEACISAIONIUE IPYroi Kakon-1u0o npu3Hak.
AA, BB - noMuHaHTHBIC TOMO3UTOTHI.

aa, BB — PEIECCUBHBIE TOMO3UTOTHI.

Aa — reTepo3uroTra Npu MOHOTUOPUIAHOM CKPEILIMBAHHH.

X — cKpelBaHue.

Q - cuMBOJI, 0003HAYAIOIUH KEHCKHH 10J1 0co0u (cuMBOJT BeHepsr - 3epkaiio ¢
PYUKOM).

d' - cMMBOJI, 0003HAYAOLIMI MYXKCKOM 10J1 0c00M (CMMBOJI Mapca - KOIIbE U LIUT.

Pemas 1100y10 3a1a4y 10 reHeTHKe, HEOOXOAMMO MPUAEPKUBATHCS CJIEIYIOLIEro

ajJropurma:
1. I[IpouuTaTh yc/I0BHE 32124 OT HAYAJIA 10 KOHLIA.
2. IlepeBecTH JaHHBbIE 32124 B FeHeTHYECKHE CUMBOJIbI.
3. 3anmcars ycjoBHe 3aa4M B KpaTKoi gopme.
4, OcymiecTBUTH pelieHue, ONMMPasicb HA COOTBETCTBYIOILY IO

3aKOHOMEPHOCTD.



S. IIpounTaTh yca0BHe 32124 ellle Pa3 U CBEPUTH € pellIeHHeM, TO JIH
HaWJeHo.
6. Hanucars oTBeT B COIyiacuu € yciaoBueM 3aaa4u. O0pasen peuieHust
3a4a4u.
Kpurepun oneHku:
«5» - 14-13 npaBUIBHBIX OTBETOB C MPABUIBHBIM O(DOPMIICHUEM PEIICHHUS
«4» - 12-9 npaBUIBHBIX OTBETOB C MPABUIIHLHBIM OPOPMIICHUEM PEIICHUS
«3» - 8-6 npaBUIIBHBIX OTBETOB C MIPABWJIBHBIM O()OPMIICHUEM PELICHUS WU
HE3HAYUTEIHbHBIMU OIINOKaMU B 0OPMIICHUN
«HEY/I0BJIETBOPUTEIIBHO» - MEHEE 6 OTBETOB C IPyOBIMU OLIMOKAaMH B O()OPMIICHUH WU
IIpU OTCYTCTBUH O0(hOpMIIEHUS 3a7auu. BepHYThCS K TEOPETUUECKOMY MaTepHally, BEIyUUTh

3aKOHOMCPHOCTH PEC3YJIbTATOB IIPU PCIICHUHU 3aaa4, CIIC pa3 IpOopCuIaThb 3aavuu.

IpakTnyeckoe 3ansaTue Ned PernieHne reHeTUYECKUX 3a/1a4 Ha CIEIJIEHHOE
HaclieJoBaHue reHoB. ['eHeTnka nomna.

Heab: M3yunTh anropuT™M pelIeHUs 33/1a4 Ha CUCIUICHHOE HACJIEAOBAHUE U T€HETUKY
noJjia, MPUMEHEHNE OCHOBHBIX 3aKOHOB HACJIEAOBAHUS

OcHamenue:

- “H(GOPMAIMOHHBIE UCTOYHUKH

- CXE€MBbI U PUCYHKH

Xoa padoThI:

3amaHue:

1 BcnoMHUTh OCHOBHBIE 3aKOHBI HAcCJE€IOBaHUS MPU3HAKOB (UCIIOIB30BaTh TEKCT
yueOHuka A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk O6mias 6uomnorus, 10-11 ki u
JOTIOJIHUTENIBHBIN MaTepuan)

2 O3HaKOMHUTHCS € TTpaBUIIaMHU O(POPMIICHHS TEHETHYECKUX 3a7a4

3 KoyutekTuBHBIN pa3dop 3a/1au CIEIMJIEHHOE HACIeIOBaHHE



4 CaMOCTOSITENIBHO PELINTh 3a/1a4yd Ha CLEIUICHHOE HACJIEIOBAHHWE U I'€HETHKY MO0Ja,

oIpOOHO OMKCHIBAS X0/ pEUICHUSI U CHOPMYIUPOBATH MOJTHBIA OTBET

3agauM Ha clelIeHHOe HacJlel0BaHMe:

1. V nposodumnsi rers A u B nokann3oBaHbl B pa3HBIX Mapax XpomMocoM, a redsl C u D
B OJHOM M TOM ke ayrocome. Ompenenure, CKOJbKO M KaKuWe THUIBI TraMeT
MIPOU3BOIAT NUTETEPO3UTOTHI. OOBSICHUTE Pa3HUITY B TAMETOOOpa30BaHUH.
Pewenue:

1) AaBs
G AB; AB; aB; aB
B pesynbrare ramerooOpazoBaHHMs TMoiydeHO 4 copTa raMeT B pPaBHOM
KOJUIMYECTBE, T.€. o 25%

2) CcDd
GCD;cd; Cd;cD

Hexkpocc. Kpocc.

JlanHast ocoOb Tak ke oOpa3yeT 4 copTa ramer, COCTaB I'€HOB B raMmerax He
OTJIMYAETCS OT IEpBOrO  BapuaHTa, HO TJIABHOE OTJIMYHME KacaeTcs
KOJIMYECTBEHHOT'O COOTHOIIECHHSI Ka)JAOro cOpTa TaMeT: €clid B 1 —oM ciyyae
BCEX THUIIOB TAMET OKa3aJIOCh MOPOBHY, TO B ClIy4ae 2 — HEKPOCCOBEPHBIX THIIOB
ramMeT Bcerja IoJiydaeTcsi OOJiblie, YeM KpPOCCOBEPHBIX, TaK KakK TEHBI,
JIOKaJIM30BaHHBIE B OJTHOM XpPOMOCOME, Yallle HACIEAYIOTCSI BMECTE.

2. PeneccuBHbIe Te€Hbl TeMO(QUINM U JAIBTOHM3Ma JIOKAIM30BAHBI B X-XPOMOCOME.
XKeHiuna, oTer; KOTOpol crpagan reModuiven, a MaTh — JaJbTOHU3MOM, BBILLIA
3aMyX 3a 3J0POBOT0 MYXYMHY. [ '€Hbl reMOQWINY U JaIbTOHU3Ma PaCIOIOKEeHbl Ha
pacctostnuu 10 mopranua. Onpenenure BEPOITHOCTh POXKICHUS PEOCHKA C JIBYMSI
AHOMAJIUSIMH U €TO TOJ.

Pewenue:
O603HaynM ressl: X — red HopMBbI, X? — reH reMo(uiny,

XB — ren HopMmbl, X® — TeH J1aTbTOHU3MA.

P XAB XaB * XABY
G XAB XaB XAB XaB XAB Y
Hexkpocc. Kpocc.

F1 XABXAB ; XABY; XABxaB : XaBY XABXAB; XAB Y’ XABXaB; X2aBY



OTtBeT: BeposATHOCTh pOKACHUSI MAJIbUMKa C ABYMSI aHOMAIIUAMU - 2,5 %, I€BOYKH BCE
3J10POBBI.

3amauu AJi1 CaMOCTOSITEIbHOTO PEIICHHUS:
3amaua Nel. Knaccuueckas remouins nepeaaercss Kak pelecCUBHbIN, CUEIICHHBIN ¢ X-
XpOMOCOMOM MpHU3HAK. 370pOBasi KEHIIMHA, OTEll KOTOPO# ObLT 00sIeH reModuIne, BhIla
3aMyK 3a 3JI0POBOTO MYXXUYMHY. Y HUX pOAWIIACH 3/10poBas 104b. KakoBa BEpOsSITHOCTD
POXKJIeHUs OOJIbHBIX JIETEH B 3TOM cembe?

3anaua Ne2. ['unepTprxo3 HacjaenyeTcsl Kak CLEIUIEHHBIN ¢ Y -XpOMOCOMOM MPU3HAK,
KOTOPBIN NPOsBIIAETCS UMb K 17-T rogaM. B ceMbe, rie JKeHIuHa 310pOBa, a MYk
ABJIsIETCS 00JIa1aTeNIeM THIEPTPUX03a, POAUIMCH MAIbUHUK U JeBouka. Onpenenure
BEPOSITHOCTD MPOSIBJICHUS 3a00JIEBaHUS y HUX.

3anmaya Ne3. B cembe, rie xeHa UMeeT | rpymnimy KpoBu, a MyX -4 rpyIily, pOAWICS CbIH
JaIbTOHUK ¢ 3 rpynmoi kpoBu no cucteme ABO. O6a poautens pa3nuyaroT 1BETa
HOpMaJIbHO. J|aJbTOHM3M HacleIyeTcs KaK pelleCCUBHBIN NMPU3HAK, CLEIIEHHBIN ¢ X -
xpoMocoMoi. OnpenenuTe BEpOSITHOCTh POKIAEHUS 3[0POBOrO ChIHA U €0 TPYIILY KPOBH.

IIpakTunyeckas Ne6 Ananu3 peHOTUNNYECKOH N3MEHYMBOCTH

Hean: yrnyOuTh 3HaHUS O HOPME PEAKIIUU KaK Mpeelie MPUCIOCOOUTETbHBIX PEaKIIHA
OpraHu3MoB; C(HOPMUPOBATH 3HAHUS O CTATUCTUYECKOM Psiic U3MEHUYMBOCTU MPU3HAKA;
BBIPA0OTaTh YMEHHE SKCIEPUMEHTAIBHO MOJy4aTh BAPUALIMOHHBIN Pl U CTPOUTH KPUBYIO
HOPMBI PEaKIUU.

OcHamenue:

- ”H(QOPMAITMOHHBIE UCTOYHUKHU

- CXE€MbI U PUCYHKH

- HaOOpBI OMOJIOTHYECKUX 0OBEKTOB: ceMeHa (pacomm, 6000B, pakoBUHEL. He MeHee 30
(100) sKx3eMIISIPOB OJTHOTO BUAA;

Xoa padoThI:

1 Pacnionoxxurte cemena (wiu ipyrue oObeKThl) B IOPSIKE HAPACTAHUS UX JJIUHBI;
2 W3mepbTe MIMHY OOBEKTOB, MOJYYEHHBIC JaHHBIC 3amuImuTe B TeTpaau. Iloacuurtaiite

YUCTI0 0O0BEKTOB, UMEIOIINX OJUHAKOBYIO JUTMHY (POCT), BHECUTE JJAHHbIC B TAOJIUILY:



Pa3mep 00bexTOB V Ywucino o0BEKTOB n

3 TloctpoiiTe BapHAIMOHHYIO KPHBYIO, KOTOpas MPEICTaBIIsIeT c0o00i rpadudeckoe
BBIPAKECHUE M3MEHUYMBOCTH IPU3HAKA; YACTOTA BCTPEYAEMOCTH IPU3HAKA — MO BEPTHUKAIIH,
CTEIEHb BBIPAXKEHHOCTH IPU3HAKA — IO TOPU30HTAIIN

4 JlaiiTe onpeneneHrue TEPMUHAM — U3MEHUYUBOCTh, MOIU(PUKAITMOHHAS H3MEHIYNBOCTD,
(dbeHoTHUN, FTeHOTHUI, HOpMa PEAKIUU, BAPUAITUOHHBIN PsijI.

5 Kakue npusHaku (peHOTHIIa UMEIOT y3KYI0, @ KaKue — HMIUPOKYI0 HOPMY peakiuu?
Yem 00ycroBiIeHa IMUPOTA HOPMBI PEAKIIMH, U OT KaKUX ()aKTOPOB OHA MOXKET 3aBUCEThH?

Pe3yabTart 1eATEJIbHOCTH: OTYET

33HII/ITa — IMCbMCHHAs 110 BOIIPpOCaM TECTa

IMNPAKTHYECKOE 3AHSITHUE Ne 7 BoisiBjieHHe MyTareHOB B OKpPY:Kalolllel cpeae u
KOCBEHHAsl OIleHKA BO3MOKHOT0 X BJIMSIHUSI HA OPTraHU3M

Iesb: HAYYUTHCS ONIPEACIISITH HCTOYHUKHA MYTareéHOB B OBITY

OcHamenmue:

- “H(GOPMAIMOHHBIE UCTOYHUKH

- YIIAaKOBKH (TTaKeT U3-TI0JI MOJIOKA, CYXapHKOB, COKA)

- YINAKOBKHM KOCMETUUYECKOUN MPOIYKINH (KpeM sl PYK, IIaMITyHb, 1€30J0PAHT)

- TabMIa KOJIOB MHUILEBBIX T00aBOK

Xoja padoThi:

3amaHue:

1 Uzyunte martepuman. 3amuImnTe OCHOBHYIO HWH(OpPMAIMIO TIO TUIaHY: BEIIECTBA,
omnpeelIcHUe, Kiaccu(pUKaIs, 3HAaUeHWE [JIsS HCIOJb30BAaHUS B TPOU3BOACTBE M IS

opranu3Ma, 0COOCHHOCTH.



2 PaccmoTpuTe BHUMATENBHO JTHKETKY MPEAJIOKEHHOTO BaM TMPOJOBOJIHLCTBEHHOTO
ToBapa. Kakue BemiecTBa BXOASIT B cOCTaB mNpoAaykra? EcTe M B cocTaBe BELIECTBA,
3aHECEHHBIE B CIIMCOK MUILEBBIX 100aBOK?

3 M3yunTe STUKETKU Pa3IUYHBIX MPOAYKTOB. BhImuimmTe Ha3BaHUA U O0O3HAUYCHUS
NUIIEBBIX 100aBOK. Vcrmonb3ys CHOpaBOYHBIA Marepuaj, OMNpeleiIuTe Kakue M3 HHX
OKa3bIBAIOT HEONIArompusiTHOC BO3ACHCTBHME Ha OpraHm3M, Kakue Oe3Bpemnbl. Cremnaiite
BBIBOJ] O KAYECTBE MPOIYKTa U CTENIEHU OMACHOCTH ISl YETIOBEKA.

4 PaccMOTpUTE BHUMATEIIBHO ITHUKETKY IMPEIJI0KEHHOTO BaM HEMPOIOBOJIBCTBEHHOTO
ToBapa. Kakue BemiecTBa BXOAST B COCTaB NpoAyKHuU? EcTh 1M B cocTaBe BEILECTBA,
3aHECEHHbIE B CHHUCOK KaHIeporeHoB? CrenaiTe BBIBOJ O KayeCTBE NPOJIYKTA U CTENEHU
OTNACHOCTH JIs1 YEJIOBEKA.

KonTposabHbIE BONPOCHI:

1 Yto Takoe myTamuu?

2 KakoBbI IPUYHHBI MYTALIAN?

3 Kakue BemiecTBa Ha3bIBAlOT MyTareHaMmu?

4 Yto Takoe nuiieBbie 100aBKu?

5 Yto Takoe OMOJIOTMYECKHA aKTUBHBIE JOOABKU?

6 Uto takoe unaekc E?

7 Kakoe BO31€lCTBUE MOTYT OKa3bIBaTh MyTAareHbl Ha Opranu3m uenoBeka? [Ipusenure
IPUMEPHI.

Pe3yabTart 1eiTeIbHOCTH: OTUET

3ammTa — MMCbMEHHAs MO BONPOCAaM TECTA

Mpunoxenue

buonornyecku akTUBHBIE 100aBKH

B 60-e u 70-e roasl B Hamel cTpaHe ObUIM CO3/1aHbl METOAUYECKUE PYKOBOJACTBA IO
OLICHKE TIOTCHUMAIBHOM MYTAareHHOM OIIACHOCTH IPOMBILIUJICHHBIX  3arpsi3HUTEIIEH,
NECTULUIOB, IpaBAa, OOJbIIas YacTh UX MOJYYWJIa NPABOBYIO OCHOBY mHo3zxke. OgHaKo mpu
ONpeNeseHu 3TOM  OMACHOCTM TOMHMO  YCTAaHOBJIEHHS MPEIAEIbHO  JOIMYCTUMBIX
KOHIIEHTpAIlMii XMMHUYECKUX BEIIECTB B MUTHEBOU BOJE, aTMOC(HEPHOM BO3IyXEe M BO3AYyXe
paboueil 30HBI, B MHUIIEBBIX MNPOAYKTaX HEOOXOIUMO IMOMHHUTh M O TaK Ha3bIBAEMbIX
OTAQJICHHBIX TMOCIEJICTBUSAX, T.€. HU3y4aTh MYTar€HHYI0, KAHIEPOTCHHYI0, TE€PaTOrE€HHYIO
aKTUBHOCTHU 3THX COeIMHEHMN. [ToMuMO TpuramomeTaHoB, KOTOPbIE ObLIIM OOHAPYKEHBI €lle

B 1974 r., K HacTOAIIEMY BPEMEHU B MUTHEBOW BOJIE BBISIBUJIM HEMAJO JAPYTUX COEAWHEHUU,



KOTOpbIE 00JIaJal0T MyTareHHOW M KAaHIIEPOT€HHOW aKTUBHOCTHIO. ECTh MyTareHnl B BOJE
IIaBaTeNbHBIX OAcCEeHOB, B CTOYHBIX BOAaX (MPOMBILUICHHBIX M OBITOBBIX), a TaKXe B
TKaHSIX PbIO U TUAPOOMOHTOB, HACENSIIOUIMX 3arpsi3HEHHbIE BOJOEMBI. SICHO, UTO B OpraHu3M
YyeJoBeKa MyTareHbl MOTYT IMOCTyNaTh HE TOJBKO C MUTHEBOM BOJOW, HO M C MUIIEBBIMU
npoaykramu. TecTupoBaHME NMPOAYKTOB MHUTAHUS HA MYTAr€HHOCTh MPUBENO K BBISBICHUIO
MHOTHX MYTareHOB: TPHUPOAHBIX HWHrpeaueHTOB ((aBoHOUABI, (ypaHbl, THUIPA3UHBEI),
MUIIEBBIX KOHTAMUHAHTOB (MECTUIUIbl, MHKOTOKCHHBI) W MYTAar€HHBIX COCJIMHEHUH,
00pa3yIoluxcsl B MPOLECCe MPUTOTOBICHHS MUIIH. ITOT CIUCOK MOXKHO HPOAOIKUTH. CTaso
OYEBHUJHBIM, YTO HEJIb3sl OTPAHUYMBATHCS H3YUYEHHEM MYTareHHbIX CBOWCTB OT/AEJIBHBIX
BemecTB. HeoOxonMMo  OlIEHMBaTh CyMMapHOE 3arps3HEHHE BCEX  KOMIIOHEHTOB
OKpyXXarolel cpenpl. bblma co3maHa M B 3HAYUTENIBHOW CTENEHW CTAHAAPTU3UPOBAHA
MeToanyeckas 0aza MCCleOBaHUW, pa3padoTaHa METOJOJOTUS MOHHUTOPHHIA 3arpsa3HEHUs
OKpY>KaIoIel cpejibl TeHOTOKCUKAHTAMH, IIPUYEM TAaKOTo poja paboThl BEIyTCS HE TOJIBKO 3a
pyOeXoM, HO U B HaIlIe¥ CTpaHe.

Kak yTBepkIaroT cnenuanucTbl, 3JA0poBbe moAed Ha 12% 3aBUCHT OT YpOBHSA
3npaBooxpaHeHus, Ha 18% - oT reHeruueckoil mpenpacnosioxkeHHoctu, a 70% - ot obpasa
YKWU3HU, HE TTOCJIEAHEE MECTO B KOTOPOM 3aHUMAET NMUTaHUE. MeIUIIMHCKUE B3I Abl, HUKOT 1A
HE OTJIMYasiCh CTAOWJIBHOCTHIO B IEJIOM, Ha MPOTSXKEHUM BCEH YENOBEYECKON HCTOPUU
CXOJMJIMCH B OTHOM: YEM XYK€ NMUTaHUE, TeM OoJiblue Ooe3Hel. CreruanicTbl yTBEPKIAIoT,
YTO pAIlMOH YeJIOBeKa B HAIIM JTHU JIOJDKEH cojepxkath Oosiee 600 pa3muyHBIX BEIIECTB
(mytpuentoB). K coxxanenuto, cOaJaHCUPOBAHHBIA PAIMOH MO BCEM MHIIEBBIM BEIIECTBAM
MOTYT ce0e MO3BOJIMTh JAJIEKO HE BCE.

Tyr — To W TpPUXOAAT HA MOMOIIb OWOJOTHYEeCKH akTUBHBIC Ho00aBku (BAJ]) —
KOHIICHTPAThl HATypaJbHBIX MPUPOAHBIX BEIIECTB, BBIACICHHBIX W3 MHIIEBOTO ChIPbs
YKUBOTHOTO (B TOM YHCJI€ MOPCKOTO), MUHEPAIbHOTO, PACTUTEIBLHOTO MPOUCXOKICHUS WU
K€ TMOJYYEHHBIX NyTEM XHUMHYECKOTO CHHTE3a BEIIECTBA, HACHTUYHOTO MPUPOIHBIM
aHajoram.

buonornyeckn axkTUBHBIE 100aBKM K IMHINE BOILIM B COBPEMEHHYI) MEIUIIMHY U
TEXHOJIOTUIO TPOU3BOJCTBA MHUIIEBBIX MPOAYKTOB CPAaBHUTENBHO HeaaBHO. OpHAKO,
AMITUPUYECKUN U KYJIHTOBBIM MOUCK PA3TUYHBIX MPUPOIHBIX KOMIIOHEHTOB PacTUTEILHOTO,
KUBOTHOTO M MUHEPATHHOTO TMPOUCXOXKIACHHS, WX MPUMEHEHHE C MPOPUIAKTUYECKUMH U
Je4eOHbIMU LIEJIIMU U3BECTHBI C TIIyOOoKoW aApeBHOCTU. Eme 1o HOBoM 3pbl B Erunte, Kurae,

Tubere, Unauu u apyrux crpaHax BocToka CIIOXKUIUCH JOBOJIBHO CTPONHBIE CHUCTEMBI



pea’bHbIX M JKMBOTHBIX NpenapaToB, a B Hayaje HOBOM 3pbl JPEBHETPEUECKUM BpavuOM
Knapnuem ['anenoM BrepBbie ObUIM pa3pabOTaHbl OMOJOTMYECKHE MPUMEPHI U3TOTOBJICHUS
JIEKAPCTB U3 MPUPOAHOTO CHIPHSI.

buonornueckn akTUBHBIE HOOABKU SBISIOTCS MCTOYHUKAMHU HE3aMEHUMBIX MHUILEBBIX
BEIIECTB, MHHOPHBIX KOMIIOHEHTOB THIIM, MNP0 — W MNPEeOMOTHUYECKUX MPUPOIHBIX
KOMIIOHEHTOB, KOTOPBIE COJepXaTcsi B HUX B Mpenenax (U3NOJIOTHYECKUX 0COOEHHOCTEH
YeJIoBeKa /UM Ha YPOBHE UX COZACpX aHUs B PAllMOHE MPHU YCIOBUH ONTUMATBHOTO MUTAHHUSL.
BAJl BOCHONHSIOT NeDUIMT B MUTAHUW MHUINEBBIX M OMOJOTMYECKH AKTHUBHBIX BELIECTB;
CHOCOOCTBYIOT ~ aCCUMWISILIMK  THIMM,  MOAJAEPKAHUI0O  HOPMAJIBHOTO  COCTOSIHUSA
MUKPOKOMITJIEKCA ~ TMHUIIECBAPUTEIBHOM  CUCTEMBI, PETryJIUPYIOT Hecrneuupuueckux u
MICUXO0AMOIIMOHAIBHBIX Harpy3kax, BO3/IeCTBUH HEOJArOMPUATHBIX SKOJOTUYECKUX YCIOBUM,
npu OEpeMEHHOCTH, JIAKTAallMM U JPYTUX COCTOSIHMUSIX; CHWIKAIOT PHUCK  Pa3BUTHUSA
3a00JIeBaHU.

IInmeBbie no0aBku. HUuHaexkc E. Ilumersiec nobGaBku (I1[[) — »T0 BemecTBa
MPUPOJIHOTO ¥ CUHTETUYECKOTO MPOUCXOKACHUS, KOTOPbIC JOOABISIOT B IPOAYKThI TUTAHUS
JUIS TOCTHKEHUSI OIPENEIICHHOIO0 BKyCa, IIBETa, 3amaxa, KOHCUCTEHLIMH U COXPAHHOCTH B
TE€YEHUU JJIUTEIbHOTO BPEMEHHU.

Ha kaxmom sTame mpou3BOJICTBEHHOTO MpOIlecca B MUIIEBbIE MPOAYKTHI JOOABIISIOT
nuuieBble 100aBku. OHU YIIyYIIalOT KA4€CTBO ChIPhS U KOHEYHOTO MPOAYKTA, CPOKH M
YCIIOBUSI XPaHEHHUS, YIPOILIAIOT MPOU3BOJICTBEHHBIE MPOLECCH M YACLIEBISIOT MPOIYKTHI
NUATAHUS, HE SBISIOTCS MPOAYKTAMU MHUTAHUSA, OHU HE BIUSAIOT HAa COCTAB U IMHUILEBYIO
LEHHOCTh MPOAYKTa. YeNoBEeK HCIOIb3YyeT MHILEBbIE J00AaBKM OYEHb [aBHO, HAIpHUMeEp,
NIOBAapEHHYIO COJIb, YKCYC, UUIIEBYIO COJy, Pa3JIMYHbIE CIIELMM U NMPSHOCTH. B Hacrosmiee
BpEMs B MMPOMBIIIIICHHOCTH UCTIONb3yeTcs: 6omee 2000 mumeBbix 100aBOK .

[TumeBsie 106aBKK AeNAT HA (QYHKIIMOHAIBHBIE KJ1acchl. Pa3paboTana MexayHapoHas
cucreMa kogudukarmu 1.

Bnauane  ykasbiBaeTcsl (yHKUMOHAIBHBIA KiacC MHILEBOW 00ABKU, HaIlpuMEp,
aHTUOKUCIUTEIb. 3aTeM ciieayet 6onbiias 0ykBa E (Europe). byksa E o3nauaer, uto nannas
[1]1 pa3pemena k npumenennto EBpomneiickum coobmiecTBoM u mpoBepeHa Mun3zapasom PO.
Nuorna wumeer unaekc INS — 310 Mexaynapoansiii koa. Kaxaas mumieBast 1o0aBka uMeeT
udpoBoit koa (Tpu win yeTbipe 1udpsl). [udpoBoii koa 03HAYAET XMMHYECKOE Ha3BAaHUE
Bemectsa. Hampumep, 300 — 3T10 ackopObuHOBas kuciota. Takum o0Opa3om, 00O3HAuUEHUE

nanHou [1]] BeIrIsauT cineayommum oopazom: antuokuciautens (E 300).



B P® B mHacrosmiee BpeMs CYyIIECTBYIOT JIBa CIHCKAa NHUIIEBBIX 100aBOK:
«Pa3penieHHbIe» U «3anpelieHHBIEY.

CoBpeMEHHBIE  TEXHOJIOTMM  M3TOTOBJIICHUS  MNPOAYKTOB  MHUTAHUS  3a4acTyO
IPEANoIaraloT NPUMEHEHHUs] KOHCEPBAHTOB, 3CCEHIIMI, KOTOPbIE MOTYT BPEIUTH 3I0POBBIO
nokymnaresied. Ha 3TUKETKax KaueCTBEHHBIX TOBAPOB MPOU3BOJMUTENIH YKA3bIBAIOT HHACKC,
npenactaBieHHbl OykBoil E u Tpex3sHauHoi mmdpoi. Kaxnplii MHAEKC COOTBETCTBYET
BEILECTBY, KOTOPOE MOXET HAHECTH BPE/I.

N3BecTHO, UTO O/IHA U Ta K€ KOMIAHUSA MOXKET MPOU3BOAUTH TPH KAaTErOPUU OJHOTO U
TOTO K€ MPOAYKTA:

-J1JI1 BHYTPEHHETO MCIIOJIb30BaHNUS;

-JIJI1 SKCIIOPTA B IPYTUE CTPAHBbI;

-JIJIs1 BBIBO3a B Pa3BUBAIOIIMECS CTPAHBI.

CornacHo JaHHBIM MPOJOBOJILCTBEHHONH KoMuccuu EC, HekoTopble 3anaaHble (GUpMbI
PacUIMPSIIOT IPOU3BOJICTBO U AKCIIOPT HE TOJIBKO 3KOJIOTHUECKH OIMACHBIX, HO M 3aIIPEILIEHHBIX
B Pa3BUTHIX CTPAHAX CEJIIBCKOXO3SIMICTBEHHBIX TOBAPOB.

Tak, koOka-koma ¥ Maprapud, npou3BoauMmble B I'epmanum wu lomranauu u
noctaBisiemble B CHI' u Boctounyio EBpomy, B OOJBIIOM KOJUYECTBE KOHCEPBUPOBAHBI
paKkooOpa3yooIUM 3MYJIbIaTopoM, 00O3HAUEHHBIM Ha ynakoBKax cumBojoM E-330. Ora
NPOIYKIHUA 3alpelieHa s pean3alui B cTpaHax - wieHax OpraHusaiuy 3KOHOMUYECKOTrO
COTPYJHMYECTBA W Pa3BUTHA. 3alpelleHbl JUIsl HMCHOJIb30BaHMS BO MHOTHX CTpaHax
CJIeIyIOIME KOHCEPBAHTHI M MPOAYKTHI, BEI3bIBAIOIINE OOJIE3HM.

E (100-182) — kpacuTenn, yCHIMBAIOT MJIM BOCCTAHABIUBAIOT I[BET MPOIYKTA;

E (200 - 299) — koHCepBaHTHI, MOBBIIIAIOT CPOK XPAHEHHUS MPOAYKTA; XHUMHUYCCKHE
CTEPUIN3YIOIINE T0OABKH MPU CO3PEBAHUU BUH, A€3UH(DEKTAHTHI,

E (300 - 399) — aHTHOKHCIUTENH, 3aIIMIIAIOT OT OKHCJICHHS, OT IMPOTOPaHUsA H
WU3MEHEHUS LIBETA ITPOJYKTA;

E (400 - 499) — craOuiu3aTopbl, COXPaHSIOT 3aJaHHYI0 KOHCHCTCHIIMIO IMPOIYKTa.
3aryCTUTENH — NOBBIILIAIOT BSI3KOCTh:

E (500 - 599) — smynbratopsl, CO31al0T OJHOPOAHYIO CMECh HE CMEIIMBAEMbIX (ha3:
HaIpuMep, BOJa U Maclo;

E (600 - 699) — ycunurenu BKyca U apomara;

E (700 - 800) — 3anmacHo# auara3oH 0003HAYCHHUI;

E (900 - 999) — meHoracuTens, MpeaynpekaacT WM CHIKACT 00pa30BaHUE MTEHBI;



E 1000 u nanee — rnazepoBaTeny, MOACIACTUTENN COKOB M KOHJIMUTEPCKUX H3IEIHIA;
Pa3pBIXJINTENN, TPENATCTBYIONIME 00pa30BaHUI0O KOMKOB B caxape, COJIM, MyKH, KpaxMmaJe;
PEryJIATOPBI KUCIOTHOCTHU U IPYTU€E T00ABKU.

[To I'OCTy nonyckaercs Hanmuuue 3-4 MUIIEBBIX 100aBOK, a JETSIM 10 S JIET MPOAYKTHI
C COZIEpKaHUEM MUILIEBBIX J00ABOK - 3aIlIPEILEHBI.

B coBpemenHBIX ycnoBusix 0e3 MUILIEBBIX 100aBOK 000MTHCH HEBO3MOXHO. U Bce ke
clielyeT BHUMATEIbHO CMOTPETh Ha TO, UTO MBI MIOKyIaeM B kKauecTBe nuiin. [1o cratuctuke,
3a ToJl )KUTEJIM MHOTUX CTPaH «CHENAIOT» BMECTE C NMUIIEH HECKOJIbKO Kujorpammon I1J1.
Ecnu pasbllle rOBOPWIN O 3arpsA3HEHUM BHEIIHEN CPEXbl, TO CEMYAC TOBOPAT O 3arpsi3HECHUU
BHYTpeHHEH cpepl opranuzMa. Ctout i 370 Aenats? Ha 3TOT Bonpoc Kax/blil OTBETUT CaM.
MoXHO NOKynaThb KpacHblE M JKEITble€ MaKapOHbI, Pa3HOLBETHBIC NEIbMEHH, & MOYKHO
TOTOBUT IMHIIY JOMA U3 HATypalIbHBIX MPOIYKTOB. Y Ka)XJI0T0O YEeJIOBEKa €CTh MPaBO BHIOOPA.

Cnenyer n100aBUTh, YTO BO MHOTUX NMPOAYKTaX MUTAHUS POCCUHCKOTO MPOU3BOJICTBA
kommuecTBO [1/] 3HAUMTENHHO MEHBINE WM UX HET COBCEM IO CPABHEHUIO C MPOAYKTAMHU U3
JIPYTHUX CTpaH.

HeoOxomumo mnoMHuTh: «PaccyxxneHuss 6e3 3HaHM O€CCMBICIEHHBI, JEHCTBUS 0e3
3HAHUU - OIIACHBD).

Cnenyer n100aBUTh, YTO BO MHOTUX INPOAYKTaX MUTAHUS POCCUHCKOTO MPOU3BOJICTBA
kommuecTBO [1/] 3HAUMTENHHO MEHBINE WM UX HET COBCEM IO CPAaBHEHUIO C TMPOAYKTAMHU U3

JIPYTUX CTPaH.

Ta6muma 1 Bo3nelicTBue HEKOTOPBIX MUIIEBBIX T00ABOK Ha OPraHU3M

E 103 K, 3! E 200 pakoo6pa3yromnuii, E 300 ackopOuHOBast Kuciaora
E 102 3!, ;xenTolil kpacutenb | copOMHOBAs KUCIOTA E 311 A, cbip

E 105 K, 3! E 202 natpuii E 312 A, cbiip

E 106 3 JBYYIJIEKUCIBINA, KoHCEpBaHT | E 313 A, cbinb

E 110 omaceH, opanxeBblii E210K E 320 IITL, KK, X,

KpacuTellb E 211 K, pakoob6pa3yrouui, pakooOpa3yrouuit

E 111 3! HaTpusi OeH30aT E 321 IITL,XKK, X

E 120 omacen E 212 pakoo6pa3yromuit E 322 I1I1, KK, neuutna

E 121 K,3!, nenoracurenn — E 213 K, pakoobpa3yromuit E 321 III1, XK, X

BBI3BIBAECT PaK, KpaCUTEIb E214K E 330 K, numieBas nuMoHHas
LIUTPYCOBBIN KPaCHBII E 215 K, pakoobpa3yromuit KHCJIOTa

E 122 kpacHblil KpacuTesnsb E 216 K, kpacutens konbdac, E 338 I1I1, KK

E 123 ouens omnacen, K, paxooOpa3yrouuii E 339 I1I1, KK
NIEHOTacUTeNb -BbI3bIBAET pak, | E 217 K, kpacurens konbdac, E 399

KpacUTelIb aMapaHT paxooOpa3yronuii E 340 IIIT, XK, HIT

E 124 onacen E 221 KK, HII E 341 I1I1, KK

E 125K, ! E 222 KK, HII E 400

E 126 K, ! E 223 KK, HII E 422 rnmuuepun

E 127 onaces, ! E 224 7KK, HII E 407 I1I1, XK, HII




E 130K, !

E 131 K, !, pakoobpa3zyrommii
E 133 cunuit kpacurenb

E 141 nopo3purenbHbIii

E 142 K, pakoo6pa3yromiuii
E 150 - nogo3putenbHbIi

E 152 K, !

E 171 I1I1, nono3puTenbHbIi
E 175 III1

E 173 III1

E 180 mopo3putenbHbIi

E 181 3!

E 182

E 225 KK, HII

E 226 KK, HII

E 230 A, BpeneH st KOxXu
E 231 A, BpeneH ais Koxu
E 232 A, Bpenen st KOxu
E 238 Bpenen miis Koxu
E239 A

E 240 K, pakooOpa3yromniui,
KOHCEpBaHT, (hOpMaJIbJeTUI —
B Poccun Hukoraa ne
IIPUMEHSICA B IUILEBOU
MIPOMBIIIJICHHOCTH

E 241 nono3purenbHbIii

E 250, 251 3anpeuiensl npu
TUNIEPTOHUU

E 260 ykcyc

E 299

E 450 nupodocdar natpus
E 470 I1I1, KK

E 461 IIIT, KK, HIT

E 462 I1I1, KK, HIT

E 463 I1I1, KK, HII

E 464 I1I1, KK

E 465 I1I1, KK, HIIT

E 466 I1I1, 2)KK

E 467 K

E 468 HII

E 477 HII, nono3purenbHbIi
E 499

E 500 cona nuiueas

E 621 rmtoramat, ycuiuTenb
BKycCa

E 924 nenoracurens -
BBI3BIBAET paK; Mpu
orpezieNieHHbIE
KOHIICHTPAIMAX BBI3bIBACT
pa3pylieHre BUTAMUHOB
rpynmns! B

E 951 noxncacturens Ha
OCHOBE acmapTama
(benunnananuH)

VcimoBHBIE 0003HAYECHUS:

K — kaH1epores,

I1I1 — BEI3BIBAET 3a00JIeBaHUS IICYCHHU H ITOYEK,

KK — BBI3BIBaCT 3a001€BaHMS KCIIYOJOYHO — KMIICYHOI'O TPAKTa,

A — annepreH,

3 | — ToBap 3anpelieH K peain3aiuy 1 OYEHb OMAcCeH;

HII — BeI3BIBaET HapylIEHUS IUIEBAPEHNS;

X — TOBap C MOBBILIEHHBIM COJIEP)KAHUEM XOJIECTEpUHA

IIpakTuyeckoe 3ansitue Ne 8 «KAHAJIN3 U OLIEHKA I THYECKUX ACIIEKTOB Pa3BUTHS

HEKOTOPbIX MCCJIEJOBAHNHI B OMOTEXHOJIOT MM

Heab padoThI: TO3HAKOMUTHCS C STUUECKUMU aCTIEKTAMU PAa3BUTHUS HEKOTOPBIX
UCCIIEIOBAaHUM B OMOTEXHOJOTUH U J1aTh UM OIICHKY.

OCHOBHBIE TTOHATUSI

buoTtexnoyioruen Ha3bIBAIOT COBOKYITHOCTb TCXHHYCCKHX ITPUEMOB, UCITOJB3YIOIINX
Pa3JINYHBIC OMOJIOTHYECKHUE CUCTEMBI MJIH KUBBIC OpraHU3MBbI AJId CO3JaHNA WU O6pa6OTKI/I

IPOIYKTOB CAMOTO pa3HOTO Ha3HAYCHHUSI.




Cy1iecTBYIOT HECKOJIBKO oTpacielt buorexnonoruu. Hapsiny ¢ monyuennem
aHTHOMOTHUKOB, AMUHOKHUCIIOT, TOPMOHOB OMOTEXHOJIOTMUECKUMU METO/IaMHU CYLIECTBYIOT U
ApyTrue MPOaYyKThI, OJydaeMble C MOMOIIBI0 oTpaciieii OuorexHonoruu. Hanbonpime cropsl
BBI3BIBAIOT TPAHCTEHHBIE OPTaHU3MBbI U KIIOHUPOBAHUE )KUBOTHBIX.

I'eHHas HHXXEHEPUS — OTO METOAbl U3MEHEHUS FEHETUYECKUX CBOMCTB OPTaHU3MOB B
pe3yabpTaTe BBEACHHUS B UX KJIETKU T'€HOB IPYTUX OPTaHU3MOB. B pe3ynbTaTe momy4yaroTcs
TPAHCTE€HHBIE OPTaHU3MBI.

['eHeTHKH CKPECTUTH OAIILTY ¢ KapTo(deaemM He MOTYT, a TeHHbIE HH)KEHEPhl — MOTYT.
['eneTrueckas ceNeKkIus yIy4dllaeT KOJUYECTBEHHbIE XapaKTEPUCTUKU COPTa WU TOPOJIbI
(YpOkaliHOCTh, YCTOMYMBOCTH K 3a00JIEBaHUSM, HAJIOU U Jp.); TeHHAs] HHXKEHEpUs CIIocOOHa
CO3/71aTh IPUHIIMITHAIBHO HOBOE KAUECTBO — MEPEHECTH I'eH, €r0 KOAUPYIOUIUH, U3 OJTHOTO
OMOJIOTUYECKOT0 BUJIA B IPYTOid, B YACTHOCTH, '€H MHCYJIMHA OT YeJI0BeKa B IpOxxKu. 1
TeHEeTHYECKU MOJIU(PUIIMPOBAHHBIE APOXOKU CTAHOBATCS (PaOpUKON MHCYJIMHA.

Cuuraercsi, 4TO €IMHCTBEHHOE TPUHIIUITHAIBHOE MPETISITCTBUE, CTOAILEE MEePe/T
T€HHBIMU UHXKEHEPAMH, — 3TO WIM UX OrpaHUYeHHAas (paHTa3usl, LI OrpaHUuIECHHOE
¢dbuHaHcupoBanue. HempeooiuMbIX MPUPOIHBIX OIPaHUYEHUN B TEHHOM WHXKEHEPUH,
MOXOKE, HET.

[Tpu co3naHuu TakKMX OPraHU3MOB BBICKA3bIBAIOTCS OMACEHUsI OMOJIOTUYECKOTO U
HKOJIOTHYECKOT0 HPAaBCTBEHHOT0, ITUYECKOT0, PUIOCOPCKOTO, PEIUTHO3HOTO Xapakrepa. B
1973-1974 ronax ObuTH BRIpaOOTaHBI MTPaBUIIA TEXHUKH 0€30MaCHOCTH IO 00paIleHuIo ¢
TpaHCTEHHBIMU Ooprann3Mami. [1o Mepe ycKkopstoierocs: pa3BUTHs T€HHOW WHXCHEPUHU
CTPOTOCTh IpaBUI OE30MaCHOCTH BCE BpeMsl CHIDKajach. [lepBoHavaibHble CTpaXy OKa3aJIuch
CHJIBHO TIPEYBEIMYEHHBIMU.

B utore 30-eTHero MUpOBOTO ONbITAa TEHHOW UHKEHEPUU CTAJIO SICHO, YTO CIIy4alHO B
POIIeCCe «KMUPHOI TEHHOW MHKEHEPUH YTO-IM00 BPEIHOTO BOSHUKHYThH HE MOXKeT. B
o01eM, 3a Bce 30 J1leT MHTEHCUBHOTO U BCE PACIIUPSIONIETOCS MPUMEHEHHS TeHHON
WH)XCHEPUU HU OJTHOTO CITy4asi BO3HUKHOBEHHUSI OACHOCTH, CBSI3aHHOM C TPAHCTE€HHBIMU
OpraHu3MamH, 3aperucTpupoBaHo He ObLI10. Koraa peus uaer 06 onacHOCTH Win
0€30MacHOCTH TPAHCTEHHBIX OPTraHW3MOB U MPOAYKTOB U3 HUX MOJTYYECHHBIX, TO CaMbIe
pacnpocTpaHEHHbIE TOUYKH 3PEHHSI OCHOBBIBAIOTCSI TPEUMYIIIECTBEHHO Ha «OOIINX
COOOpaXKEHUSIX U 3APABOM CMBICIIE». BOT UTO 0OBIYHO TOBOPSAT T€, KTO MPOTHUB:

- IPUPOJIa yCTPOEHA pa3yMHO, JIF000€ BMEIIATEILCTBO B HEE TOJIBKO BCE YXY/IIIINT;

- IOCKOJIBKY caMHU y4yeHble He MOTYT co100%-Hoii rapanTueil npeickazaTh Bee,
0COOCHHO OTJaJICHHBIE, MOCJIECTBUS IPUMEHEHUS TPAHCTEHHBIX OPTaHU3MOB, HE HAJI0 ATOTO
nenaTb BooOIIe.

A BOT APryMCHTHI TCX, KTO BBICTYIIACT 3a:

- B TCHCHHUC MUJIJIMAPJA0B JICT 3BOJIFOIUHU ITPHUPOJa YCIICIIHO «Hepenp0603ana» BCC
BO3MOKHBIC BAPHUAHTBI CO3aHHs )KMBBIX OPIraHU3MOB, IIOYCMY KE ACATCIBbHOCTL YCJI0OBCKA 110
KOHCTPYUPOBAHHIO U3BMCHCHHBLIX OPIraHN3MOB JOJI’KHA BbI3bIBATb ormaceHus?



- B IPUPO/IE€ MOCTOSIHHO MTPOUCXOIUT MEPEHOC T'€HOB MEXKIAY Pa3HbIMU OpraHU3MaMH (B
0COOCHHOCTH MEXKIy MUKpOOaMHu U BUPyCamH), TaK YTO HUUErO MPUHLIUIINATHHO HOBOT'O
TPaHCTEHHbIE OPTaHU3MBbI B IPUPOY HE JOOABAT.

Jluckyccus 0 BBIr01ax M OMACHOCTSX MPUMEHEHUS! TPAHCTEHHBIX OPraHU3MOB OOBIYHO
KOHIICHTPUPYETCS BOKPYT TJIABHBIX BOIIPOCOB O TOM, OMACHBI JIU MPOAYKTHI, OJTyYCHHBIE U3
TPAHCTEHHBIX OPTaHU3MOB U OTIACHBI JIM CAMU TPAHCTE€HHBIE OPTraHU3MBI IJIs1 OKPYKAIOIIEH
cpenasbi?

ITo XAPaKTCPUCTUKAM TPAHCTCHHAA IIPOAYKIHA HC OTIINYACTCA OT aHAJIOTHYHBIX
MMPOAYKTOB, ITIOJIYYCHHBIX U3 CCTCCTBCHHBIX IMPUPOAHBIX HCTOYHHUKOB. 210 HCOOAHOKPATHO
A0Ka3aHO TCCTUPOBAHUCM, KOTOPOC 00s13aTeIBLHO IMPOBOAUTCA IICPCA BBIITYCKOM HAa PBIHOK
IMPOAYKTOB, IIOJIYYCHHBIX U3 'CHCTUYCCKHU MO,ZII/I(l)I/IHI/IpOBaHHI)IX OpraHMu3MoOB. MGTOI[I)I
OLCHKH BO3MOKHOCTEH TOKCHUYHOCTH, AJUICPICHHOCTH U JPYIUX BUAO0B BPCAHOCTH
A0CTATOYHO HAACKHBI U CTAHAAPTU3UPOBAHBI BO MHOT'MX CTpaHAaX, B YaCTHOCTH B Poccun.

Pa3ymeercs, 3T0 HE 03HAYAET, YTO JHOOBIE MPOAYKTHI, IOJYUYEHHBIE U3 JTHOOBIX
T€HETUYECKH MOJAU(PUIIMPOBAHHBIX OPTaHU3MOB, Oy 1yT Oe30MacHbl. be30macHbIMU MOTYT
CUUTATBCS TOJBKO TE€, KOTOPBIE MPOILIN BCECTOPOHHIOK TOCYIAPCTBEHHYIO ITPOBEPKY.
[Torpeburtens 10KEH UMETH MTPaBo HH(OOPMUPOBAHHOTO BbIOOpa. IIpoaykTh! 3
TPaHCTEHHBIX OPTraHU3MOB JIOJDKHBI HIMETh MAapKUPOBKY, KOTOpasl MO3BOJIMT BHIOpATh: 1)
JIOPOTHUE «IKOJIOTMUYECKH YUCTHIE» HE TPAHCTCHHBIE MPOAYKTHI, TOJIyY€HHbIE 0€3 TPUMEHEHHUS
XUMHYECKUX YAOOPEHUM, IECTULIUJOB U FepOUIINIOB WK 2) HE TPAHCT€HHBIE, BHIPALLIEHHBIE C
IPUMEHEHUEM XUMHUH, WK 3) TPaHCTEHHbIE, HO BBIPAIICHHbIE 0€3 «XUMHUN», LIeHA KOTOPbIX
JIOJIKHA OBITh B HECKOJIBKO Pa3 HUXKE, YEM SKOJOTUYECKH YUCTBHIX.

[IpousBoacTBeHHBIE TOceBbl TP yke 3aHMMAar0OT OOJIbIINE TUIONIAAN, U OHU
IIPOIOJDKAIOT pacmupAThes. 3a nocaennaue 12 et B CLLIA Beipamieno 3,5 TpiiH TpaHCTEHHBIX
pactenuii. [Ipu 3TOM He ObLIO 3apETUCTPUPOBAHO HU OJHOIO CIIy4asi BOSHUKHOBEHUS
CEPbE3HBIX METUKO-OUOIOIMUECKUX MOCIEICTBUN UX MIPOU3BOJCTBA U UCIIOJIb30BAHUS.

B nienom mpu orieHke cTerneHr OMOJI0THIECKON M AKOJIOTHYECKOM OMMacHOCTH 10
OpUHIUIY 01M3Koro cxojactsa Oe3omnacHoe TP A0MKHO ObITh MOX0KHUM Ha €0 UCXOIHBIN
HETPAHCTEHHBIN aHAJIOT.

Wtak, reHHbIe MHXXEHEPHI YTBEPKIAIOT, UTO TPAHCTE€HHBIE MPOYKTHI O€30MaCHbI U
JIEIIEBBI, YTO TPAHCTEHHOE CEITBLCKOE XO35MCTBO HE TOJIBKO O0JIee IKOHOMUYHO, HO U OoJiee
DKOJIOTUYHO, YEM TPAJIUIIMOHHOE, OCHOBAHHOE HA MaCCOBOM IPUMEHEHUN XUMHUUECKHUX
CPEICTB 3aIIUThI PACTEHUM.

Bonpocbwi:
1. Ymo maxoe buomexuonocus?
2. Yem omauvaemcs 2ceHemu4eckas Cenekyusl U 2eHHAasl UHJceHepus?

3. IIpuseoume apeymenmul «3a» U «NPOMUBY UCHONb3ZOBAHUS MPAHC2EHHBIX NPOOYKMO8
(MOJHCHO UCNONIBL306AMb HE MOTLKO MAMEPUAL CMamboi).

4. Hpu KakKux ycjiloeusiax I’lpOdmebl, NOJIY4€HHble U3 MPAHCSEHHBIX OP2AHUSMOB, MOCYM
cuumamucsi 6e30nacHbIMu?



5. Coenatime 6v1600: KaK JUYHO 8bl OMHOCUMECH K UCNOb30BAHUIO MPY2C2eHHbIX
npodykmog? Xomume 1y 8bl UCNOAL306AMb NPOOYKMbL, NOJYUEHHbIE U3 MPAHCSEHHBIX
opaanuszmos 6 nuwyy? [louemy?

EHIG OIHHUM NJOCTUIKXCHHCM 6I/IOT€XHOHOFHH, BbI3bIBAOIIUM MHOT'O CIIOPOB, ABJISICTCA
KIIOHUPOBAHHUC MJICKOIIMTAIOIIUX, B 4aCTHOCTHU KIIOHUPOBAHUC YCIIOBCKA.

Ceityac KJIOHaMH Ha3bIBAIOTCSI OCOOM KMUBOTHBIX HIIM PACTEHUH, MTOTYYCHHBIE ITyTEM
0€ecI10JI0r0 pa3sMHOXKEHHS U UMEIOLIUE MOJTHOCTBIO WIECHTUYHbIE TeHOTUIIB. KIOHHpOBaHHEM
Ha3bIBAIOT UCKYCCTBEHHOE II0JIyYEHUE KIIOHOB )KUBOTHBIX.

VIMEHHO BO3MOXHOCTh HCKYCCTBEHHOTO KJIOHMPOBAHHUS YEIOBEKa BbI3BaJia OyYpHBIC
AMOILIMHU B OOIIIECTBE.

[Ipennonaraercs, 4TO MOXKHO UCIIOJIb30BaTh KIIOHUPOBAHUE JIJIsl TPEOIOTICHUS
OecIuiousl — TaK Ha3bIBAEMOE penpooyKkmueHoe KiloHuposanue. becruoaue, 1edCTBUTENBHO,
— Ype3BbIYAiHO Ba)kKHAs MpoOsieMa, MHOTHE 0€3/I€THhIE CEMbU COTJIACHBI Ha CaMbIe IOPOTHE
MPOLIETyPhl, YTOOBI UMETh BO3MOXXHOCTH POAUTH pedeHka. OJHaKO BOZHUKAET BOMPOC: a UTO
MPUHLIUNHAAIBHO HOBOTO MOXET 1aTh KJIOHUPOBAHUE 110 CPAaBHEHUIO, HAIPUMED, C
HKCTPAKOPIOPATIBLHBIM OIJIOIOTBOPEHUEM C HUCTIOJIb30BAHUEM JOHOPCKHUX MOJOBBIX KIETOK?
UYecTHblii 0TBET — HUYero. KioHupoBaHHBIN peOeHOK HE OY/IeT UMETh TeHOTHIIA,
SBJISIIOIIETOCS KOMOMHAIMEN TEHOTUIIOB MYy»a U *KEHbI. | eHeTUUeCKU Takas IeBouka OyJeT
MOHO3UT'OTHOM CECTPOil CBOEH MaTepu, FTeHOB OTIa y Hee He OyieT. TOYHO Tak ke
KJIOHUPOBAHHBIA MAJIBUUK ISl CBOEH MaTepu OyAeT reHeTUYeCKU uyx1. B Takom ciiyyae —
3a4eM 3Ta CJIOXkHAas U, YTO OCOOEHHO BaKHO, OUYE€Hb PUCKOBaHHad npoieaypa? A eciu
BCIIOMHUTH 3D PEKTUBHOCTH KIIOHUPOBAHUS, TPEACTABUTH CEOE, CKOJIBKO HY>KHO MOJYYUTh
SUIEKIIETOK, YTOOBI POJAMIICS OJIUH KJIOH, KOTOPBIN K TOMY K€, BO3MOXHO, OyJIeT OOJIbHBIM, C
YKOPOUYCHHOM MPOJIOJKUTEIIBHOCTBIO KU3HU, CKOJIBKO SMOPHUOHOB, YK€ HAUaBIIUX JKUTh,
MOTUOHET, TO MEePCHEKTHUBA PEMPOTYKTUBHOTO KIIOHUPOBAHUS YEIOBEKA CTAHOBUTCS
ycTpamatoiieid. B O0NbIIMHCTBE T€X CTPaH, I/ie TEXHUYECKU BO3ZMOXKHO OCYIIIECTBIICHUE
KJIOHUPOBAHHUSI YEJIOBEKA, PENPOYKTUBHOE KIIOHUPOBAHUE 3AMPEIIEHO 3aKOHOIaTEIBHO.

Tepanesmuueckoe KI1OHUposanue MpeIoaraeT nojiydeHne ’MOpHUOHa, BbIpaIlluBaHHUE
ero 10 14-mHeBHOTO BO3pacTa, a 3aTeM MCIOJIb30BaHNEe IMOPHUOHATIBHBIX CTBOJIOBBIX KIIETOK B
neueOHbIX mensax. [lepcreKTHBEI JeUeHuns C TOMOIIBIO CTBOJIOBBIX KJIETOK OIIETIOMIISIOIIN —
U3JICUCHHE MHOTUX HEUpOJereHepaTUBHbBIX 3a00JeBaHui (Hampumep, 00Ie3HeH
AnprreiiMepa, [lapkuHcoHa), BOCCTAaHOBJICHHE YTPAYCHHBIX OPTaHOB, a MPU KJIIOHWPOBAHUU
TPAHCTEHHBIX KJIETOK - JICYEHHE MHOTUX HacJeICTBEHHbIX Oose3Helt. Ho mocMoTpuM npasne
B JIMII0: (PAaKTUYECKU ITO O3HAYAET BBHIPACTUTH ceOe OpaThKa WM CECTPUUKY, a TOTOM —
youTh, 4TOOBI MCTIOJIL30BATh X KIIETKH B KadecTBe JiekapcTBa. 1 eciiu youBaeTcst He
HOBOPOXKICHHBIN MIIaJICHEll, a IBYXHeIeIbHbIH IMOPHOH, Aea 3T0 He MeHseT. [loaTomy
YYEHbIE UIIYT APYTHUE MyTH JJIS IOJTYyUYEHHUs CTBOJIOBBIX KIIETOK.

Kuraiickue yueHble ¢ 1eJIbIO MOTYYeHHsI SMOPHUOHAIBHBIX CTBOJIOBBIX KJIETOK YEJIOBEKA
CO3JaJI1 TUOPUTHBIE SMOPUOHBI ITyTEM KJIOHUPOBAHUS SJI€p KIETOK KOXKH YeJIOBEKA B
AULIEKIeTKaX KPoJuKoB. bblio nmomydyeHo 6osee 100 sMOpHOHOB, KOTOPBIE B TEUEHUE
HECKOJIbKHUX JHEH pa3BUBAIUCH B HCKYCCTBEHHBIX YCIOBUSX, a 3aT€M U3 HUX ObUIM MOTYUYEHBI
CTBOJIOBBIE KJIETKU. YUEHBIE HAJCIOTCS, YTO TAKON CMOCO0 MOJTyuYeHHUsI CTBOJIOBBIX KIETOK
OKa)XeTCs ITUUECKH 0oJiee MpUeMiIeMbIM, YeM KJIOHHUPOBAHUE YEIOBEYECKIX YMOPHOHOB.



K cuactpio, 0ka3bIBaeTCsl, 4TO 3IMOPHOHAIBHBIE CTBOJIOBBIE KJIETKH MOXHO MOJTy4aTh
elie npoie, He mpuderas K COMHUTENbHBIM C THUECKON TOUKU 3PEHUSI MAHUITYJIALUAM. Y
Ka)KZI0Ir0 HOBOPOKJEHHOI'O B €r0 COOCTBEHHOW ITyTIOBUHHOM KPOBU COJEPIKUTCS T0BOJIBHO
MHOT'O CTBOJIOBBIX KJIETOK. ECJIM 3TH KJIETKH BBIJEINUTD, @ 3aTEM XPAHUTH B 3aMOPOKEHHOM
BUJIE, UX MOXHO MCIIOJIb30BaTh, €CJIU BO3HUKHET HE00X0AUMOCTh. Co3/1aBaTh OaHKU
CTBOJIOBBIX KJIETOK MOKHO yXke ceiuac. [IpaBaa, cienyeT UMeTh B BUJy, UYTO CTBOJIOBBIE
KJIETKH MOTYT IIPENOAHECTH CIOPIPHU3BI, B TOM YHCIIE U HENIPUATHBIE. B yacTHOCTH, MMEIOTCS
JaHHBIE O TOM, YTO CTBOJIOBBIE KJIETKH MOTYT JIETKO IIPUOOpETaTh CBOMCTBA
3710Ka4eCTBEHHOCTH. CKOpee BCETo, 3TO CBSI3aHO C TEM, UTO B HCKYCCTBEHHBIX YCIOBUAX Hajl
HUMU HET KECTKOT0 KOHTPOJISI CO CTOPOHBI OPraHu3Ma. A BeJb KOHTPOJIb «COLUATIBHOIO
MOBEAECHUS» KJIETOK B OPraHU3ME HE TOJIBKO JKECTKHI, HO BECbMa CIIOKHBIN U
MHOTOYpOBHEBBI. HO BO3MOKHOCTH MCITOJIB30BAHUS CTBOJIOBBIX KJIETOK CTOJIb
BIICYATIISIOLIH, YTO UCCIIEIOBAHUS B 3TOM 00JIACTH U MOUCKHU JOCTYITHOTO HCTOYHHKA
CTBOJIOBBIX KJIETOK OyIyT IIPOJOJIKATHCS.

I[OHYCTI/IMO JIX KJIOHUPOBAHHC YCIIOBCKA B HpI/IHHI/IHe? Kakue IMOCJICACTBHUA MOXKCT
HMCTDb IIPUMCHCHHC 3TOI'O criocoba pa3MHO)KeHI/I51?

OI[HO M3 BITIOJHC pCaJIbHbIX HOCJ'ICI[CTBI/Iﬁ KIIOHUPOBAHUA — HAPYHMICHHUC COOTHOIICHUA
M0JIOB B moTOMCTBE. He CCKPECT, YTO OYCHb 1 OYCHb MHOI'IC CCMbU BO MHOTHX CTpaHax
X0oTenau Obl UMETh CKOpEC MaJIbUMWKa, YEM ACBOYKY. Vxe B HACTOAIICC BPCM: B Kurae
BO3MOXHOCTB HpeHaTaHBHOﬁ AUAIrHOCTHKH I10J1a K1 MCPLI 110 OIrPaHHYCHHIO POKIAACMOCTHU
IIPUBCIIN K TAKOMY ITIOJIOKCHHUIO, YTO B HCKOTOPHBIX paﬁOHax cpeau ,Z[CTGI?I Ha6J'II-OIIa€TCSI
3HAYUTCIIBHOC HpeO6J'IaI[aHI/IG MaJIbuYuKOB. UTO 6y,ZIYT ACJIaThb 3T MAJIBYHUKH, KOT' A IIPUACT
BpEM:A 3aBOIUTH CEeMbIO?

Jlpyroe HeraTUBHOE CJIEJCTBUE MIUPOKOTO MIPUMEHECHUS KIOHUPOBAHUS — CHUKCHUE
TEHETUYECKOT0 pa3Ho00pa3us uenoBeka. OHO U TaK HEBEJIMKO — CYIIECTBEHHO MEHBIIIE, YEM,
HarpuMep, Jaxe y TAKUX MaJOYMCICHHBIX BUJIOB, KaK YeJIOBEKOOOPa3HbIE 00E3bsHBI.
[IpyuunHa 3TOro — pe3Koe CHIKEHUE YUCICHHOCTH BU/1a, UMEBIIIEE MECTO HE MEHEE JIBYX pa3
3a nocneauue 200 Toic. eT. Pe3ynabTaT — OO0JbII0E KOTMYECTBO HACIEACTBEHHBIX
3a0oJieBaHui U Je()EKTOB, BEI3BIBAEMBIX ITEPEX0J0M MYTAHTHBIX aJlJICJICH B TOMO3UTOTHOE
cocrosiHue. JlanpHelIee CHIKEHUE pa3Ho00pa3usi MOXKET ITOCTABUTh 1101 YTPO3Y
CYIIIECTBOBAHUE YEIOBEKa Kak Buja. [IpaBna, cipaBeisiIMBOCTH pajiy ClIeAyeT CKa3aTh, UTO
CTOJIb IIUPOKOTO PACIIPOCTPAHEHHUS KJIIOHUPOBAHUS BPSJ JIU CIEIYET 0KUIATh JaXKe B
OTJAJICHHOM OyyIIem.

W, nakonern, He cieayeT 3a0bIBaTh O T€X MOCIEACTBUSIX, KOTOPHIE MBI IOKA HE B
COCTOSIHUU MPEYCMOTPET.

Bormpocst:

1. Yto Takoe kioH? BO3MOKHO JI1 BO3SHUKHOBEHUE KIIOHOB YEJIOBEKA €CTECTBEHHBIM
nyrem? Ecnu na, To B KakoMm ciryvae?

2. C kako# 1eNblo MPENoJaraeTcsi UCMoJIb30BaHUE KJIOHUPOBAHUS YETIOBEKA?

3. [IpuBenuTe apryMeHTHI «3a» U «IPOTHUBY KIOHUPOBAHUS YEIIOBEKA.



4.Cnenaiite BBIBOJI: KaK JIMYHO BBl OTHOCUTECH K KJIOHUPOBaHUIO uenoBeka? [louemy?
XoTenu ObI BB B OyayIlIeM NOTYYUTh cBoero kioHa? [louemy?

IIpakTueckoe 3ansaTue Ne9 «Onucanue ocodei 0THOr0 BUAA M0 MOPG0JI0ruuyecKoMy
KPUTEPUIo»

Hean: obecieunTh yCBOCHUE MOHATHSI MOP(HOIOTHYECKOTO KPUTEPHS BUA, 3aKPEITUTh
YMEHHE COCTABJIATH ONMUCATEIbHYIO XapaKTEPUCTUKY PACTCHHUIA.

OcHamenue:

- UHQOPMAIITMOHHBIE UCTOYHUKHU

- )KUBBIC PACTCHUS UJIU TepOapHbIe MaTepUalibl PACTEHUN Pa3HbIX BUJIOB, KOMHATHBIE
pacTeHusl.

Xoa padoThiI:

3amanue:

1. PaccMoTpuTe pacTeHus IBYX BHUJIOB, 3alIMILINTE UX HA3BAHUS, COCTABHTE
MOPGOJIOTUYECKYIO XapaKTEPUCTUKY PACTEHUI KaXKI0TO BUIA, T. €. OMUIIUTE OCOOCHHOCTH
WX BHEIIHETO CTPOCHUS (OCOOEHHOCTH JIUCTHEB, CTEOJIeH, KOPHEH, IIBETKOB, IJIOJIOB).

2. CpaBHUTE pacTeHUs JBYX BUIOB, BBIIBUTE YEPTHI CXOJACTBA U pa3inuus. Yem
OOBSICHSIIOTCSL CXO/ICTBA (pa3auyusi) pacTeHUN?

3. U3yuuB Bce npejioxKeHHbIe OPraHU3Mbl U 3aTI0JIHUB Ta0IHILy, HA OCHOBAaHUYU 3HAHUN
0 JIBUKYIIMX CHUJIaX ABOIIOLMH OOBICHUTE MEXaHW3M BO3ZHUKHOBEHUS MPUCTIOCOOICHUN 1
3aUIINTE OOIINHI BBIBOI.

KoHTpoJibHBIE BOIIPOCHI:

1 Yo Takoe Bua?

2 Kpurepuu Buaa?

3 B dem 3akitouaeTcsi OTHOCUTEILHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB?

4 KakoB MeXaHH3M 00pa30BaHus MPUCIOCOOTECHHI?

Pe3yabTart 1eiTeIbHOCTH: OTUET

3ammTa — nucbMEHHAas 10 BOIIPOCaM TeCTa



ThIUUHKK MecTuk Cems

Cousertne KuUCTb MNnoa cTpy4oK

- MpH3HaKK CEMERCTEA KPeCTOUBETHLIX

Cypem(
00bIKHOBEHHaA

- PacTenns cemencTsa KpecTouseTHsix

Pucynok 1- CeMeicTBO KpeCTOLBETHBIX

IpakTuyeckoe 3ansitue Nel0 «AHAJIN3 U OLIEHKA PA3JIHYHBIX THIIOTE3
NMPOUCXOKACHUSI )KU3HH U YeJIOBEKAY.

Hean: U3yunTh, naTh OILIEHKY OCHOBHBIM HAINpaBlIEHUSM B Pa3BUTUHU B3IJISAJIOB Ha
MIPOUCXOXKECHUE )KU3HU U YEJIOBEKa Ha 3eMJie.

OcHamenue:

- “HGOPMAIMOHHBIE UCTOYHUKU

- CXEMBI U PUCYHKHU

Xoa pa0doThI:

3ananue:



1. [Ipountaiite Texct yueOHuka A.A. Kamenckuii, E.A. Kpukcynos, B.B.

[Taceunnk OOmiast 6uosorusi, 10-11 k1 § 89 «I'UMOTE3BI O MPOUCXOXKACHUU KUZHN,

cTp. 344-348.

2. Brinonuute npeaiokeHHbIe 3aaHus.

C rmyOoKO# JPEBHOCTH JI0 HAILIETO BPEMEHHM OBUIO BBICKA3aHO OTPOMHOE KOJHUYECTBO
TUIIOTE3 O MPOUCXOXKICHUM KU3HU Ha 3emie. Ho Bc€ MHOrooOpasue 3TUX UJel CBOJAUTCS K
JIBYM B3aMMOMCKTIOYAIOIITUM TOYKaM 3pPCHHS — OMOTEeHE3y U aOMOTeHE3Y.

buorene3 - MIPOUCXOXKJICHHUE ’KHBOTO OT ’KHBOTO.
AOHoOreHe3 — MPOUCXOKIACHUE KUBOTO OT HEKUBOTO.

Bboprba cTopoHHUKOB OHOTreHe3a U abuoreHesa sSBISICTCS OJTHOM M3 YBIIEKaTEIbHEUIIINX

CTpaHHUIl B UCTOPUHU OMOJIOTHH.

3aganue Nel

[Ipoananusupyuite onbiT @. Pequ.

1. HGJ’IB - IIPOBCPUTDH BO3ZMOKHOCTD 3apPOKACHUA HACCKOMBIX M3 HCKHUBOI'O.

2. Xon:
q—
6 —
3. Pe3ynbrar:
B Ganke 6 -
B OaHKe a -
4. BeBOn:
3ananue Ne2

[Tpoananusupyiite onwIT JI. Ciajnanuyanm.

B 1765 rony Jlanzapa Cniajutaniinany OpoBEN CIEAYIOUINN OMBIT: TOABEPTHYB MSICHBIC
Y OBOIIHBIE OTBApbl KUIISTYCHUIO B TEYEHHE HECKOJBKUX YacOB, OH Cpa3y K€ UX 3aredaral,
MOCJie 4ero CHsul ¢ or"s. MccnenoBaB ®UIKOCTH Yepe3 HECKOIbKO AHEW, CnaulaHI[MaHu He

06H21py>I(I/IJ'I B HHUX HHKAKHUX IIPU3HAKOB JKHW3HH. N3 storo on CAacjajad BbIBOA, YTO BBICOKAsAd



TEeMIIepaTypa YHHUTOXKIIA BCe (DOPMBI KUBBIX CYIIECTB M 0€3 HUX HHUYTO YXKE JKHBOE HE
MOTJIO BO3HUKHYTb.

OTBeThTe Ha BONPOC: Kakasg Jpyras TMpUYMHA MOTJia TMPENnITCTBOBATh POCTY
MHUKPOOPraHU3MOB B SKcriepuMeHTax Crnaianianu’?

3apanue Ne3

[Ipoananusupyure onbiT JIyn [Tactepa.

1. Ienp: nokazaTh HEBO3MOXHOCTb CaMOIIPOU3BOILHOIO 3aPOXKICHUS KU3HU B
COBPEMEHHBIX YCIOBUSIX.
2. Xon:
3. Pesynbrar:
4. BeiBon:
3ananmne Ned

OcHOBHBIE TCOPHUHU BOSHUKHOBCHHUS JKMU3HH HaA 3eMJIe MOXKHO pa36I/ITB Ha IATh TPYIIIL:

. Kpeaunonuswm;

. Teopus cTalMOHAPHOT'O COCTOSIHHUS;
. CrnioHTaHHOE 3apOXKICHHUE;

. [Tancnepmus;

. brnoxummnueckas 3BOJIIOIHS.

JanummTe XapaKTepUCTUKY KaKI0M TEOPHUH MO IUIAHY:

1 OcHoBHas unes

2 ABTOp, KOT1a MpejIoKeHa TEOPHUS

3 DKcIepuMEHTaIbHBIE OATBEPKICHHUS

4 OueHUTh apryMEHTHPOBAHHOCTh M OUIMOOYHOCTH TEOPHH, BBIBUTH Ccla0ble U
CUJIbHBIE CTOPOHBI TEOPHUHU.

Bocnons3yiitech yueonukom A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk
O61mas ouonorus, 10-11 ki § 89-90 u nononHUTENBHON MH(DOPMALUEH.

JdonosHurenbHass MHGOpMaLKS



OnpenenéHHbIM 3TallOM B Pa3BUTUM TUNOTE3 abuorenesa craja KoHuenuus A.H.
Onapuna, npejacTapistonias co0oil CMHTE3 JapBUHU3MA ¢ Onoxumuei. Beickazannas B 1924
rojly 3Ta THUIOTe3a 3aBOEBajla MHOIOYMCIIECHHBIX CTOPOHHMKOB. OcHOBHOM Bkian A.U.
OnapuHa B mpoOJieMy MPOUCXOXKICHUS KU3HU 3aKIIOYAETCS B TOM, YTO OH yKaszaad MyTh
HKCIIEPUMEHTAJILHOTO pelIeHuss 3ToMl mpoOiembl. CxolHasg TumoTre3a Obljla HE3aBUCUMO
BbickazaHa J[x. XonaeiiHom B 1929 roamy, oanako cam XoJjjaeiH MOJYEPKUBAT MPUOPUTET
A.N. OnapuHa B 3TOM BOITPOCE.

DTa rumnore3a UCXOAUT U3 MPEANOIIOKEHUS O MOCTENIEHHOM BO3HUKHOBEHUH KU3HHU HA
3emiie U3 HEOPraHUYECKUX BEHIECTB MYTEM UIUTEIHHONM XMMUYECKOW HBOJIIOLIUMA HA YPOBHE
Monekyid. Ilo OmapuHy, mnpouecc BO3HMKHOBEHHS KW3HM Ha HAIIEW IUIaHETE MOYKHO

Pa3aCiINTb HA PAL 9TAIIOB!:

1. a0MOTEHHBIM CHUHTE3 MPOCTEHIINX OpPraHWYECKUX COCAUHEHUH U3
HEOPTraHUYECKHUX;
2. a0MOTEHHBIM  CHUHTE3  MOJUMEpPOB  (OENKOB, JKUPOB,  YTIJIEBOJOB,

HYKJIEMHOBBIX KHUCJIOT) U3 MPOCTHIX OPraHUYECKUX COCTUHECHMUI;

3. oOpa3oBaHM€  KoallepBaTOB  Kak  00ocoOjeHuWe B pacTBOpE

BBICOKOMOJIEKYJISIPHBIX BEIIECTB B BUJIC BHICOKOKOHIIEHTPUPOBAHHOIO PACTBOPA;

4, B3aMMOJICMCTBUE KOALIEPBATOB C OKPYXKAKOWIEH Cpeaoi, CXOIACTBO C

YKUBBIMHU OpraHU3MaMHU: POCT, TUTAHUE, JIbIXaHUE, OOMEH BEIIECTB, PA3MHOKEHHUE;

S. BO3BHUKHOBEHHE  T'E€HETUYECKOTO  KoJa, MeMmOpaHbl W Hayajo

OMOJIOTUYECKON HBOJIIOIUH.

CoBpeMeHHass KOCMOJIOTHSI CBSI3bIBAET MPOUCXOXIcHHE BceemenHoit ¢ «bonpimm
B3PBIBOM», HEKOTOpHIE (haKThl MOATBEPXKIAIOT UACK OOJIBIIOTO B3PhIBA, COTJIACHO KOTOPOW,
0KO0JIO 15 mMupna. jeT Hazaa Npor30LIENT YyIOBUIIHOW CHIIBI B3PbIB, HOPOAUBIINN U3BECTHYIO
HaMm Bcenennyro. B coorBercTBum ¢ koHuenuueit O.10. [lImuara okosio 6 Miipa. J€T Ha3am u3
ra3oBO-TbIJIEBOTO oOnaka oOpaszoBanoch Connie. W3  ocraBmieiics dactu oOnaka,
Bpamatonieiicss Bokpyr Comnua, chopMupoBaiuch miaHeTbl COJHEYHON CHUCTEMbI, B YHUCIIC
KOTOPBIX OblIa 1 3eMisa. CaMbIM APEBHUM U3 00OHAPYKEHHBIX TOPHBIX nopoA 4,6 mipa. jeT. B
ciosx MoJioke 3,8 MipA. JeT O0OHapyKeHBbI TPOIYKTHI pacmaza Xjaopopuuia U JIPYrux
MUTMEHTOB, a Bo3pacToM 3,2 MIIPJA. JIET AAaTHUPYIOTCS TIepBbIE JOCTOBEPHBIE HAXOJKHU
MUKPOOPTaHU3MOB. MOKHO 3aKJIIOUHUTh, YTO KU3Hb BO3HHKJIA B MEpUOA MexAy 4-3 MIpa.
net. Kakue yciaoBus SIBISIOTCS HEOOXOIWMBIMH M JOCTATOYHBIMU JIsi €€ BOSHUKHOBEHMUSI?

[lepBoHauanbHO 3emiisi ObLIAa XOJIOIHOM, HO OJlaroiapsi pacmnaay pagdoaKTUBHBIX 3JIEMEHTOB



OHa pazorpenack, a Temneparypa B e€ Henpax nocturia 1000°C, B pe3ynbraTe 4yero TBEp/IbIe
NOpOAbl Haualy IUIABUTHCS W PACHPEACIIUIUCH CIEAYIONIMM 00pa3oM: B IIEHTPE — caMble
TSDKENBIE, @ Ha TOBEPXHOCTU — camble J€rkue. [log BIMSHMEM BBICOKOW TeMIIEpaTyphl
BEILIECTBA BCTYMAJIM B XUMUUYECKUE PEAKIIMU. AKTUBHO JIEMCTBOBAJIM BYJKaHbI, BEIOpACHIBas
Ha TOBEPXHOCTh IUIAHETHI U3 €€ HEJp OTPOMHOE KOJUYECTBO HEOPraHWYECKHUX BellecTB. B
pe3ynbpTaTe Jera3aluy IUIaHEeTapHbIX HeAp oOpaszoBajiach aTMocdepa, KOTopas cOCTosa U3
mapoB BOABI, YIJIEKHCIOTO Ta3a, a30Ta, OKUCIOB cepbl. CBOOOIHBIA KHCIOPOH, KOTOPBIH
BBIICIISICS U3 MAaHTHH, OBICTPO pacXoI0BaJICS HA IPOLIECCHI OKUCIICHHUS.

3areM HacTynuJI NEPUOJl OXJIaXKIECHUA IIaHeThl. Temneparypa Ha NOBEPXHOCTH 3E€MIIU
cam3miacek g0 100°C, Hayanach KOHJEHCAIlMs BOJSHOTO Tapa B aTrMmocdepe, MPOILIH
MPOJIUBHBIE JOXKIU, MPOJOJDKABIINECS THICSYENIETUSI M CONPOBOXKIAIOIIUECS T'PO3aMHU.
['opsiuasg BoJa 3amoJIHsUIA BHAAWHBI 3€MHOW MOBEPXHOCTU. B HEW pacTBOPSIIMCH BEIIECTBA,
coziepkarirecs B 3eMHOU Kope U atMoc(epe, BcTynanu B xumuueckue peakiuu. Koraa 3emiis
OCTBLJIa HACTOJIBKO, YTO BOJSHBIE NAPhl CIYCTUIIUCH U 00pa30Balid IEPBUYHBIN OKeaH, MHOTHE
COEIMHEHMS, B TOM YHCJIE U OPraHMYECKHE, OKA3aJIMCh PACTBOPEHHBIMM B BOJAX 3TOTO
okeaHa. TakuMm 00pa3oM, Ha TJIAHETE B TO BPEMs CIOXKWJIICS YHUKAJIbHBIA, HEMOBTOPUMBIN
KOMILUIEKC ycioBui. [ToBepxHOCTh 3eMiu, BEpOSITHO, €IIE HE COBCEM OCThLIA, HO U HE ObLia
U3JIMIITHE HaKaJeHa, OTCYTCTBHE O30HHOTO JKpaHa CIOCOOCTBOBAJIO HEOTPAHUYCHHOMY
NOCTYIJIEHUI0O Ha  MOBEPXHOCTh  IUIAHEThl  YIbTPA(QHUOJIETOBOTO  M3IYYEHHUS, YTO
CIOCOOCTBOBAJIO OOPA30BAHUIO OPTaHUYECKUX BEIIECTB.

[Ipennoxenus: OnmapruHa ObUTH TOATBEPKIACHBI IKCIEPUMEHTAJBLHBIMM ONbITAMU. B
1953 roxy mononoit amepukaHckuil uccinegoarens Ctennun Musuiep noaBepr BO3AEHUCTBHIO
AIEKTPUYECKOT0 UCKPOBOTO pa3psia CMECh MPOCTEHIINX ra3oB (BOJOPO/a, METaHa, aMMHAaKa
U TIApOB BOJIbI), COCTABJISIIONIMX, IO €ro MHEHHWI0, atMocdepy mnepBuyHoil 3emiu. B
PEaKIMOHHON CMECU OH OOHApPY>KWJI aMHUHOKHCIIOTHI U JPYTHUE OPTraHUYECKUE COCTUHEHNS.

OnHako HU3KOMOJIEKYJISIPHBIE OPraHUYECKHE BEIIECTBA €€ HE XKU3Hb. OCHOBY KU3HU
MPEACTABIAIOT OUOMOJMMEPhl — JIJIMHHBIE MOJIEKYJbl OEIKOB M HYKJIEHHOBBIX KHCIOT,
claralpImecs: M3 3BEHbEB — AMUHOKHUCIOT W HYKIEOTHUIOB. Bo3MOkHO, Ouomnosumepsl
BO3ZHUKJIM B MPEAOUOIOTHYECKYIO AMIOXY Ha PACKAIIEHHBIX CKJIOHAX BYJIKAHOB, a 3aTEM JOXKIU
CMBIBAJIU UX B «IIEPBUYHBINA OYJIHOH.

[IpobGnemMa MPOUCXOXKICHUS KU3HU B PE3yJIbTaTe MHOTOJETHUX JKCIEPUMEHTATBHBIX
UCCJIEIOBAHUM BO3MOJKHBIX MyTeH MpeaOHOJOrHYECKON 3BOJIIOIMKM MPAKTHUYECKH CBENACHh K

OJIHOMY LIEHTPAJbHOMY M YETKO (POPMYyJIHPYEMOMY BONPOCY — KaK BO3HHUKIM MPOCTEHIINE



KUBBIE CHCTEMBI, KOTOpPbIE CIOCOOHBI K «CaMOPa3MHOXKEHHUIO» 3a CYET MCIIOJIb30BAHUS
BEILECTB U SHEPTUU OKPY>KAIOIIEH CPEbl.

OnapuH cuMTajg, 4TO MepexoJ] OT XHUMHYECKOH 3BOJIONMH K OHOJOrHYecKOu
TpeboOBasl 00S3aTEIBPHOTO BO3HUKHOBEHHUS (Da30BO-000COOTICHHBIX CHCTEM, CIIOCOOHBIX
B3aMMOJICHCTBOBATh C OKPYXKAIOIel BHEIIHEW CPeoid, UCTIONb3Ys €€ BEIeCTBAa U SHEPTHIO, U
Ha 3TOM OCHOBE CIIOCOOHBIX PAacTH, MHOXHUTBHCA W IOJIBEPraTbCsi €CTECTBEHHOMY OTOODY.
VY4éHplil monaraj, 4rto pelarlas poyib B MPEBPALIEHUN HEXUBOIO B KUBOE MPHUHAJJIEKAIA
Oenkam. DKCIIEpUMEHTAIBHO ObLJIO YCTAHOBJIEHO, YTO BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS, B
TOM YHCIIe U OCJIKH, CIIOCOOHBI K 00pa30BaHUIO0 KOMILIEKCOB, KOTOPBIE MOTYT 000COOSATHCS
OT BCeW Macchl BOJBI, 00pa3ysd Tak Ha3bIBa€MbI€ KOAllEpBATHBIC KallUlM, WM KOAllepBaThlI.
Hekoropbie cBoOMCTBa KOAalepBAaTOB CXOJHBI CO CBOWCTBAMH >KMBBIX OpraHu3MoB. Tak,
KOallepBaTHbIE KalllId O0NalaroT YK€ ONpENeNEHHBIM, XOTS U MPUMHTHUBHBIM, CTPOCHHUEM.
DT MaJleHbKHE Kallsli — KOMOYKM Oe€jlKa CIOCOOHBI MOIJouiaTh W3 BHEUIHEW Cpelibl
OpraHUYEeCKWE W HEOPraHWYECKHE BEIIeCTBA M pacTU 3a CYET HUX MOCTyIUIeHHs. B
JalbHEHIIEM KoallepBaThl MPUOOPETM CHOCOOHOCTHh MOIJIOMIATh W3 OKPYKArOUIEH Cpelsl
JMILB T€ COEUHEHMSI, KOTOpbIE 00EeCTIeYnBaIN UM YCTOMYUBOCTh, TO €CTh CPEIU KOAllEpBaTOB
meén OMOXUMHUYECKUI ecTecTBEeHHbIM 0TOop. Ha rpanune mexay koalepBaTaMyd M BHELIHEH
Cpeoil BBICTpaMBAIUCh MOJIEKYJIbl JIMIIKUJOB, YTO IPUBEIO K OOpa30BaHUIO NMPUMHUTHUBHOU
KJIETOYHOM MeMOpaHbl, oOecrnedynBaroIiel KkoalepBataM CTaOUIBHOCThL. B pe3ynbTaTe
COCIMHEHMs] M  B3aMMOJICMCTBHSI  KOALEpPBAaTOB C  MOJIEKYJaMH, CIHOCOOHBIMH K
CaMOBOCTIPOU3BEACHUIO (TOJUHYKICOTU IBI), MOTJIU BO3HUKHYTh NMPUMUTHUBHBIC KIETKU —
POOMOHTHI, TPEAIIECTBEHHUKH TEPBHIX >KUBBIX OPraHuW3MOB. Takas MpearnojoKuTelbHas
MOCJIEIOBATEILHOCTh COOBITHI JTOJDKHA ObLJIa TPUBECTH K OOpa30BaHUIO MPUMHUTHBHOTO
CaMOBOCITPOU3BOJISIIETOCST T€TEPOTPO(YHOrO OpraHu3Ma, MHUTABILETOCS OPraHUYEeCKUMHU
BEILECTBAMHU IIEPBUYHOTO OYJIbOHA.

Bo3HUKHOBEHHE MEPBbIX MPUMUTUBHBIX KJIETOK M Hauajao OMOJIOTMYECKOM 3BOJIIOLUU
npousonio okosno 3-3,5 miapa. jnetr Hazaa. [lepBble KuBble OpraHU3Mbl CYIIECTBOBAIU B
BOCCTAHOBUTEJIBHOW Cpele M MMENM aHa’dpOOHBIM THUIl JbIXaHUSA, a MO CBOEMY CTPOCHHIO
HanmomMuHamu Oaktepuu. [lo crmocoOy mutanus OoHU OBLTU TETEpOTPOdBI, 3aTE€M BO3ZHUKIHU
aBTOTPO(bI, CHHTE3UPYIOIINE OPTaHUKY U3 YTJIEKUCIIOrO ra3a U BOJbI, UCIONb3YS AJII 3TOTO
HEPrUI0 OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (XeMOaBTOTPO(BI) WU COJHEYHOTO
ceera (potoaBTOTpodbl). B mEpro BOZHUKHOBEHUS KU3HM Ha 3eMiile OHa MOJBEprajiach

MHTEHCUBHOMY U3Jy4eHHt0 CoJIHIIA, KOTOPOE ObLIO TYOUTENBHO JIJISl BCETO dKUBOT'O, IOATOMY



BCE MPOIECCHI TPOUCXOIUU B okeaHe. Ceiluac ro0ble OpraHMYeCcKre BEIeCTBa, Kak Obl OHU
HE O0O0pa3oBBIBANIMCH, TOTYAC OyayT morjomeHsl rereporpodamu. B Hame Bpewms
OpPraHMYECKHE BEIIESCTBA BO3HUKAIOT OMOJOTHYECKHM IYTEM, TO €CTh B MPOIECCE CO3AaHUS
cebe moJ00HbIX.

B mocnennue ropl MOSIBISIFOTCS TEOPHH, COTJIACHO KOTOPHIM JKM3HBb BO3HUKIA B (hopMe
OWMOIIeH03a, YKE BKIIFOYEHHOTO B T€OXUMHUYECKHE KPYTOBOPOTHI, HO €IIE HE PacHaBIIeTrocs Ha
OTJETbHBIC OPTaHU3MBbI. MICTOUHUKOM TMEPBUYHON DHEPTUHU CIIYKWJI HE COJTHEYHBIA CBET, a
BOCCTAHOBJICHHBIE XUMUYECKHE BEIIECTBA U3 HEJIP 3EMIIH, TO €CTh NIEPBUYHAS KU3Hb Obla HE
«poTocuHTETHYECKAS», & «XEMOCHHTEeTHUYECKas». [IpencTaBienne o mepBhIX o4arax »XU3HU
JAIOT HEJAaBHO OTKPBITHIC IMOABOJIHBIC COOOIIECTBA, XUBYIIUE Y THUAPOTEPM — BBIXOJIOB
TOpsYMX BOJ W Ta30B Ha JHE okeaHa. OOpeTmias CBOM TICPBHYHBIC KayecTBa JKU3Hb
MMOHEMHOTY PacTeKJIach OT THAPOTEPM 10 IIEPBHYHOMY OKEaHY, HACKIIIAS €T0 OPTAHUKOM.

CymiecTBYyIOT U APYTHUE TUTIOTE3bI U TEOPUH MPOUCXOXKICHUS KU3HU Ha 3emuie. Bce oHn
HE TMPOTHBOpEYAT APYT APYTY B TJIABHOM: XKMBOE BO3HHKJIO B PE3yNbTAaTe IEJIOT0 psiia
XUMUYECKUX W (PU3WYECKUX TPEBPAMICHUN, OCYIICCTBISEMBIX Ha TPOTSHKEHHH OYEHB
JUTUTEIIbHOTO BPEMEHHU B YCJIIOBHSIX MOJIOJION MJIAHETHI 3€MJIS.

«YacTo yTBEp)KIalOT, YTO B HACTOAINIEE BpPEMS HMEIOTCS BCE YCIOBHUS IS
BO3HUKHOBEHUSI MPUMHUTUBHBIX KUBBIX CYIIECTB, KOTOPbIE UMENIUCh Koraa-To. Ho eciau Obl
ceriyac B KakoM-TH0OO0 TETUIOM MaJeHBKOM BOJOEME, CONEepKalleM BCEe HEOOXOIMMBIC COJIU
aMMOHHUSI M (QocdaTa W TOCTYITHOM BO3JICHCTBHIO CBETA, TEIUIA, JJICKTPUYECTBA W T.I.,
XUMHYECKH 00pa3oBajics OCOK, CIIOCOOHBIM K JalbHEHIIMM BC€ Oosiee  CIOKHBIM
MpEBpaIEHUsIM, TO ATOT OEJIOK HEMEIJIEHHO ObLT Obl pa3pylleH WIM MOIJIOMEH, YTO ObLIO
HEBO3MOXKHO B TIEPUOJ] 10 BOSHUKHOBEHUS KUBBIX cymiecTB» Yapn3 apBuH.

Takum obpazom:

1. JKv3Hp Ha Hamed IUIaHeTe MPOLUIA JUIMTEIbHBIA IyTh 3BOJIIOLIMOHHOIO
pa3BUTHA.
2.  llonmapndroniee 4uUCIO IKCIEPUMEHTANBHBIX MCCIEIOBAHUNA MO MpodiieMe

MPOUCXOXKICHUS )KU3HU CTUMYJUPOBATIOCH Teopueit OnapuHa.

3. Cornacuo runorteze A.M. OnapuHa, MCTOPUYECKOMY Pa3BUTHIO >KHUBBIX
CYILECTB MPEAIIeCTBOBAN 3Tal aOMOreHHOro 00pa3oBaHus OPraHUYECKUX BELIECTB.

4, CuHTEe3 OpraHUYECKUX BEIIECTB M3 HEOPTraHUYECKUX OCYIIECTBISJICA B
BOJHOM cpelle MpU YHUKAIBHOM COYETAaHWM BHEUIHUX YCJIOBUM, Oojee He

BO3HHUKAIOIINX B UCTOPUHU ITJIAHCTLI.



d. HenocpencTBeHHbBIMU  MPEAIIECTBEHHUKAMUA TEPBBIX  OJHOKJIETOYHBIX
OpraHU3MOB, BEPOSITHO, ObLIM KOALIEPBATHI.

6. B nocnenHue rojpl B MOJEKYJISIPHOM OMOJIOTUU BBISIBUJIACH COBEPIIEHHO
ocobas pons PHK. Kpome xoporio u3BecTHbIX (YHKIIHH, BBISCHUIOCH, YTO HEKOTOPHIE
PHK o61amaroT spko BeIpaXKEHHOM KaTAIUTUUECKON aKTUBHOCTHIO. BI1oJIHE BO3MOXHO,
YTO NIEpBUYHAs KU3Hb ObLTa moctpoena Ha PHK.

1. B Hacrosmiee BpemMs MBI HE MOXEM CUYWTaTh, 4YTO TIpobiema
MIPOUCXOKICHHUS KU3HU PEIICHA. Y UYEHBIE MPOJODKAIOT UCKATh MEPCIIEKTUBHBIE MTYTH
€€ pelICHHUS.
3ananue NeS
1 JomoJiHMTE ¥ 3aNIUIIATE BLIBOABI 110 TeMe YPOKA
2 OTBeThTE HA BONPOCHI:

1 Tlouemy >kM3HB BO3HUKIIA (3apOAUIIACH) U BHAYAJIE Pa3BUBAIACh TOJIBKO B OKeaHe?

2 B HacTos1iee BpeMs BO3MOKHO JIM 00pa30BaHUE )KMU3HU HEOMOJOTUYECKUM ITyTEM?

3 CocTraBbTe S BONPOCOB IO TEME.

Jomamnee 3amanme: §§ 89-90, mnoaymaliTe U MNPEMIOKUTE CBOIO TEOPUIO
BO3HHUKHOBEHUS )KU3HU HA 3eMIIE.

Pe3yabTart 1eiTeIbHOCTH: OTUET

3ammTa — nuchbMEHHas 1Mo BOMPOCaM TeCT

IpakTnueckoe 3anaTue Ne 11. “Ikonoruyeckue GpaKkTopbl Cpeabl M UX
B3aumMo/eiicreue”

Ieab: N3y4nTh 3aKOHBI 3aBUCUMOCTH OPTaHU3MOB OT ()aKTOPOB CPE/IBI.
3agaun.
1. W3yuuTh 3K0norudeckue GakTopbl CPeabl U X B3aUMOCHCTBUE;
2. Hayuutbcst paboTaTh C AMarpaMMaMus;
3. Hayuuthcst cTpouTh rpaduky 3aBUCUMOCTH.
BBoanas 0ecena.
DKkoJyoruyeckue PakTopbl — ITO YCIOBUS CPEIIbI.
Paznuyaror: abnotnueckue, OMOTHYECKHUE U aHTPOITOTCHHBIC (DaKTOPHI.

DKOJIOTHUECKHE (baKTOpBI quBBBIqaﬁHO p83H006p8.3HI)I, 151 Ka)K)IBII\/’I BHU/, UCIIBIThIBAA UX
BJIMAHUC, OTBCYACT HA HCT'O IMMO-PA3HOMY. Tem He MEHee eCThb HCKOTOPBIC O6HH/I€ 3aKOHBI,
KOTOPBIM NOJUYUHAIOTCA OTBCTHBLIC PCAKIIMKU OPTAaHHU3MOB Ha JIFOO0M (baKTOp CpCIhbl.

['maBHBIN U3 HUX - 3aKOH ONTHUMYMa, KOTOPBIH BBIPAKAETCA B TOM, UTO JTFOOOU
HKOJIOTHYECKUH (DAaKTOP UMEET OMPEIEICHHBIC TTPEIEIIbI MOJ0KUTEILHOTO BIUSHUS HA KUBBIC



opranu3msbl. Ha rpaduke oH BbIpakaeTcsi CAMMETPUUHOM KPUBOM, MOKA3bIBAIOIIEH, KaK
U3MEHAETCS KU3HEACATEIbHOCTh BU/Ia MPU TOCTENIEHHOM YBEJIMUEHUHN MepHI (pakTopa.

I[JI}I ITIOHUMAaHMHs CBA3UM BUIOB CO CpCI[Oﬁ HE MCHCC BA)KCH 3dKOH OI'PAaHUYMBAIOIICTO (I)aKTopa.
On IJ1aCuT, 4ToO HanOoIee 3HAYUM TOT (I)aKTOp, KOTOpLIﬁ OOJIBIIIE BCETO OTKJIOHSICTCS OT
OIITUMAJIBHBIX IJIs OpraHu3Ma 3HaueHUM. VIMEHHO OT HEro u 3aBHUCHUT B IIaHHBIﬁ KOHKpGTHBIfI
MMCPpHUOJd BIDKUBAHUC ocoOei.

1. Ilepen Bamu rpaduk 3aBUCUMOCTH CMEPTHOCTH KYKOJIOK SI0JIOHEBOM IJI0JO’KOPKH OT JIBYX
(bakTOpOB: BIAKHOCTH U TEMIIEPATYPHI.

”{ 2 1/4:/ 4;/1{ /’:f/ #7100
g 8Q

1) Onpenenure, kakoit pakTop OyAeT OrpaHUYUBAIONIUM B TOUKE C KOOPJIUHATAMH:
a) BiaxxHoctb — 20%; temnepatypa — 25°C

0) BnaxxHocth — 80%; Temneparypa — 2°C

B) BiiaxkHOCTh — 80%; TemnepaTypa — 40°C

2) HazoBuTte nuamna3oH OoNTHMAaJIbHOM JIJIsl BUJIA:

TeMIepaTypbl

BJIYKHOCTHU

3) Ha3zoBute npezenbl BHIHOCIMBOCTH BUJIA!

1o TeMIIepaType

MO BJIAXHOCTHU

2. cnonp3yst pUCyHOK 3a/1aHus 1, MolyMaiTe 1 3alUIlINTe, B KAKOM U3 pallOHOB OMACHOCTh
pPa3MHOXEHUS S0JT0HEBOM TIJI0/I0KOPKHU BBIIIIE: B pPaiiOHE CO CPETHUMU JICTHUMHU
temneparypamu ot 20 10 25°C u oTHOCUTENbHOM BlIa)kHOCTHIO 70—90% uiu B paiioHe co
cpenaumu JeTHuMH Temrepatypamu oT 30 1o 35°C u BnaxHocThiO 30—40%:

3. Ucnionb3ys pucyHOK 3aanus 1, mocTpoiite nBa rpaduka 3aBUCUMOCTH CMEPTHOCTH
KYKOJIOK SI0JIOHEBOM TUTOJIO’KOPKHU OT JIEHCTBUSI TEMIIEPATYPhI IPU OTHOCUTEIILHON
BiaxkHOCTH 80% 1 30%.



Omvocurensian anaxmocT 80 % ) Omocurenshan gasxocts 30 %
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OOBbsicHUTE, TIOYEMY 3TU I'papUKU OTIMYAIOTCS IPYT OT Apyra:

4. OObsAcHUTE, TOYEMY BCE IPaPUKHA 3aBUCUMOCTH YUCIEHHOCTH (UJIM CMEPTHOCTH) OT
dhaxTopa cpebl OyaIyT UMETh BH KOJIOKOJIO00pa3HON KPHUBOMA:
ITomecTHTE B COOTBETCTBYIOLLYIO CPeAy OOMTAHUSA JKMBOTHBIX WJIN PACTEHHUA U3

NPpEAJIOKCHHOI'0 CITMCKA.

Cpena oOurtanus Opraau3mMsl

IlouBennas

HaSeMHO'BO3,I[y'H_IHaH

Bonuasa

Opranu3mMeHHas

nenb(duH, yaiika, cTpayc, aKyia, oepesa, opell, BOpOHa, Kapach, KpOT, Mey3a, JOKIESBOM
YepBb, JUUMHKA MANCKOTO JKyKa, MOCTEIbHBIN K0T, 6a004Ka, 0JIeHb, KITyOSHBKOBBIC
OakTepuu, BOJIK, CBUHOM IETIEHb, IITyKa, YEJIOBEK, CHHUIIA, KJICI COOaqHi.

IpakTudeckoe 3ansaTue Ne 12 «CocraBjieHue NUIIEBBIX HeMei»

1 BapuanT
eab pa6oThl: MPOAOIHKUTH (OPMUPOBAHNE HABBIKOB PEIICHUS YKOJIOTHYECKUX 3a7]a4 U COCTABIICHUS LIETIeH
IIUTAaHUA

Xox padoThI:
3aganue Nel. CocraBjieHHe Heneil NUTAHUS ¢ YKA3aHHMEM KOMIOHEHTOB IKOCHCTEMbl, TPO(QHYECKHUX
YPOBHeH
1)CocraBbTe MUILEBYIO LIEMb U3 MPEAI0KEHHBIX OPTaHU3MOB U YKQKUTE KOHCYMEHT BTOPOTO TOPSAKA:
2yCeHuYbl, CUHUYDL, COCHbL, KOPULYHBL

2) CocraBbTe CXCMY L CTIH NUTaHUA, XapaKTepHoﬁ JJIg JIyra, 3Has, 4YTO €€ KOMIIOHCHTAMU MOT'YT ABJIATHCA
Kakue-1n0o ux NPEAT0XKCHHBIX OPraHU3MOB. KOPDULYH, KY3HEUUK, JIACYUIKA, 3AAl, YIHC, PACHIEHUE ,KOMAD.
YKa)KI/ITC, KaKoOM KOMIIOHEHT JaHHOH IEITH MOXKET HanOOoJIee YaCcTO BKIIIOYATHCS B ApPYyrue nenu rnuTaHus.



3)Kakue u3 nepeunciIieHHBIX OPraHU3MOB 3KOCUCTEMbI COCHOBOT'O JIeCa OTHOCAT K npoOyyeHmam,
NEePBUUHBIM KOHCYMEHMAM, 6IMOPULHBIM KOHCYMEHMAM.:

baxmepuu cHUeHUA, 0]1€Hb, ellb, 0eIKd, 801K, COCHA, mpasd, xap3a?
CocraBbTe 1I€TIb MUTaHUS U3 4 WK 5 3BEHBEB.

4)CocraBbTe 1IeNIb TUTAHUS B BOZOEME (Ha IIpUMepe 03epa, Ipyaa, Mopsi).

5) IIpuBeauTe mpuUMep MUIIEBON LIETTH JETPUTHOTO TUIA (HE MeHee 3-X 3BEHbEB)
6) K kakum Tpouueckum ypoBHSIM OTHOCSITCS CJIEAYIOIIUE OPTaHU3MBbl:

Oenka, BOJIK, OJICHb, JIECHbIE TPaBbl?

3aganue Ne2. Tect
1.0npepenunTte, Kakoe YXMBOTHOE HAaAO0 BKJIIOUYUTb B NMULLEBYIO LieMNb: 3/1aKN — > ? — > y)K — > KOPLWYH
a) naryuwka 6) éx B) MbIlb r) >XKaBOPOHOK

2. Onpepenute NpaBuJiIbHO COCTaBJIEHHYIO NMULLEBYIO LleNb

a) acTpeb — cMHMUA — NMYNHKU HAaCEKOMbIX — COCHa 6) cocHa — cMHMUA — NIMYNHKM HAaCeKOMbIX — SACT-
peb
B) COCHA — JIMYMHKMN HACEKOMbIX — CUHMLUA — ACTpeb ) TMYMHKN HACEKOMbIX — COCHa — CUHULA — SACT-
peb

3.Kakas uenb NUTaHus NPaBUJIbHO OTpaaeT nepenady B Heil SHeprum
a) Jlincnua — aoxaeBoi YepBb — 3eMNEpoNKa — NMCTOBOM onaj
6) JinctoBon onag — AOXAEBOW YepBb — 3eMsieporika — nucmua
B) 3eMnepoika — AOXAEBOW 4YepBb — JIMCTOBOW onaj — Jincuua
r) 3emneponka — nMcuua — A0XAEBOW 4YepBb — JIMCTOBOM onaj

4. Ponb OpraHM3MoB peAlyLleHTOB B 3KOCUCTEMEe COCTOUT B

a) MCNONb30BaHMN COSTHEYHOWN 3HEPrUn 6) o6pa3oBaHMM OpraHMYeCcKMX BELECTB M3 HEOpraHu-
YECKMX

B) pa3pyLeHnn opraHn4yecknx BeLwecTB 40 MUHEpPabHbIX r) obpazoBaHUM cMMOENOTUYECKUX CBSA3EN C pacCTEHUSAMMU

5. B aKOCMCTEME XBOMHOrO JiecCa K KOHCYMeHTaM BTOpPOro nopsigka OTHOCAT
a) enb 06bIKHOBEHHYO 6) NnecHbIX Mbllen B) TaeXHbIX Kewemn r) NoYBEHHbIX bakTe-
pun

6.CKOJ1IbKO NPOLIEHTOB HEPruM NepexoauT Ha ceayoLWmnii NUWEBON YPOBEHb?

a)5 6) 10 B) 50 r) 100

7.Ponb >XNBOTHbIX B 6MoreoLeHo3e 3ak/ro4vyaerTca B

a) pa3pyLeHUn n MMHepanuMsaumm opraHMYeCcKuUX BELLECTB 6) cMHTEe3e opraHM4Yecknx BELLECTB N3 HEOPraHu-
Yyeckmnx

B) y4acTMun B Nepenaye sHepPrmun no uensiM nuTaHus r) oborauweHnmn atMocdepbl KNC/TOPOAOM

3apaHue Ne2. PewieHune 3Konoruueckmx sagau

Ha ocHoBaHUu npasuna 3KO/I0rMYecKoi nMpammnabl onpenennte, CKOJIibKoO HYXXHO 3epHa, 4yTobbI B Nnecy BblpoC oanH
d)VII'IMH maccon 3.5 Kr, ecam uenb NUTaHNA MMEET BUA,: 3€PHO 3/1aKOB -> Mblllb -> NO/1IEBKA -> XOPEK -> (I)M}'IVIH

«CocTaBJjenue IIUIIEBbIX ueneifl»
2 BapuaHT
Ieab pa6oThl: MPOAOIHKUTH (POPMUPOBAHNE HABBIKOB PEIICHUS YKOJIOTHYSCKUX 3a7]a4 U COCTABIICHUS LIEeTICH
NUTAaHUS

Xox padoThI:
3aganue Nel. CocraBjieHHe Henel NUTAHUS € YKA3aHHMEM KOMIIOHEHTOB IKOCHCTEMbl, TPOQHYECKHX
YPOBHeEH
1)CocraBbTe MUILEBYIO LEMb U3 MPEAI0KEHHBIX OPTaHU3MOB U YKQKUTE KOHCYMEHT BTOPOTO TOPSAKA:
2yCeHuybl, CUHUYbL, COCHbL, KOPULYHBL




2)CocraBbTe cxeMy IeNy TUTAaHus, XapaKTePHOH /i O0JIOT, 3Hasl, UTO €€ KOMIOHEHTAMU MOTYT SIBJIATHCS
KaKne-Tu00 X MPeyIoKEHHBIX OPTaHu3MOB: Acmped, 6adouKa, 1a2yuiKa, CmpeKo3a, yyc, pacmenue, Myxd.
VYkaxure, Kakoii KOMIIOHEHT JaHHOW e MOXKET HauboJiee 4acTo BKIFOYATHCS B PYTUe MU TUTAHUS.

3)Kakue u3 mepeunciieHHBIX OPraHU3MOB 3KOCUCTEMBI TATH OTHOCAT K NPOOYYCHMAM, NePEUUHBIM
KOHCYMEHMAaM, 6MOPUYHBIM KOHCYMEHMAM.:

Oakmepuu CHUEHUA, 10Cb, €]1b, 3AAlY, B0JIK, TUCIMEEHHUUA, DbICb?

CocraBbTe 1IeNb NUTAHUS U3 4 WK S5 3BEHBEB.

4). CocTaBbTe LI€TIb MUTAHUS B BoJloeMe (Ha MpUMepe 03epa, pyaa, Mops).

5). IllpuBeauTe npuMep MUIIEBOM LMW ASTPUTHOTO TUTA (HE MeHee 3-X 3BEHBEB)

6) K kakum TpouueckuM ypoBHSIM OTHOCSITCS CIEAYIOIIUE OPTaHU3MBbI:
3as11-0esK, TUCUIa OOBIKHOBEHHAS, JIOCh, JIECHBIC TPaBhI?

3aganue No2. Tecr

1.Kakoi 06beKT OTCYTCTBYET B NPpMBEAEHHON HMXKE Llenn NUTaHUA IMCToBoM onag — > ... — > éxX — >
aucmua
a) KpoT 6) Ky3Heuunk B) AOXAEBOW YepBb r) nnecHesble rpmbhbl

2. K Kakoii rpynne oTHOCATCA MUMKPOOpPraHM3Mbl, o6uTalowme B nouse

a) NpoAyLEeHTbI 6) KoHCyMeHTbI I nopsigka B) KOHCyMeHThl II nopsiaka r) peayueHThbl

3.M3 npeano)eHHbIX NTUL NoCiegHNM 3BEHOM MNULLEBOM LLlenun MOXKeT ABAATLCS

a) ranka 6) KopLwyH B) ronybb r) ckeopew,
4.Ha3oBuTE XMBOTHOE, KOTOpPOE c/sieAyeT BK/IIOUYMTb B NULLUEBYIO Lernb: Tpasa — > . .. — > BOJIK
a) Turp 6) actpeb B) 3asu r) nuca

5. XvuwHnKkn B 6MoLeHo3e BbINOJIHAIOT (PYHKLUUN

a) NpoAayLeHTOoB 6) peayueHTOB B) KOHCYMEHTOB 2-ro nopsaka ) KOHCYMeHTOB 1-ro no-
psaka

6.KoHCyMeHTbI B npolecce Kpyroeopora Bewects B 6uocgepe

a) co3paloT opraHnyecKkne BelecTsa U3 MUHepasnbHbIX 6) pasnaratoT opraHmyeckue BewecTsBa A0 MUHepasib-
HbIX
B) pa3fsaralT MMHepasbHble BeLlecTBa r) NoTpebnsioT roToBble OpraHMYeckue BeLlecTBa

7.0npepaenvTte npaBuJibHO COCTaBJIEHHYIO NULLEBYIO LeMNb

a) yanka — OKYHb — Masibku pbl6 — BOAOpPOCAMU
6) BOAOPOCAM — YallKka — OKYHb — ManbKu pblb
B) ManbKkn pblb — BOAOPOCAN — OKYHb — Yanka
r) BOAOPOC/N — Majibku pbl6 — OKYyHb — 4ainka
3apaHue No2. PeweHue sKONOrM4ecKux 3aaay

Ha ocHoBaHMM NpaBMAa 3KONOTMYECKOM NMPaMUAbl ONPesennTe, CKObKO HYXKHO NAaHKTOHA, 4To 6bl B MOpe BbIpOC
oAVH aenbduH maccoirt 300 Kr, ecu Lenb NUTaHMA UMEET BMA: NAAHKTOH, HEXMLLHbIE PblObl, XMLLHbIE PbIObI,
aenoduH.

Skonornyeckne nupamubl, 370 0OAUH U3 Cr1ocob0B U30b6paxeHns nNuLLeBbIX yernek. Tak Kak npoAyLeHToB Bceraa
6osibLLE, CIEA0BATE/LHO, NEPBbIY YPOBEHb NMPEACTaB/seT 60/1ee LWNPOKOE OCHOBaHNE, Ha MOCIEAYIOLMNX YPOBHSIX
b6yAeT HaxoANTbCS BCE MEHbLUE M MEHbLLE OPraHU3MOB M M03TOMY M306paxxeHne npuobpeTaeT Bua nupaMuasl. 3Hasi



3TO, MOJXHO JIEMKO PEeLUNTb 3a4ady.

PeweHume: [leibuH, nUTasgCb XULLHbIMU pbibamMu, HaKOMM/I B CBOEM Tesle To/ibko 10% oT obLlyes Maccol nuiyn, 3Hasl,
410 OH BecuT 300 Kr, cocTaBuM rporopLumio.

300kr — 10%,

X - 100%.

Havigem yemy paBeH X. X=3000 Kr. (xulHbie pbibbl) ITOT BEC coCcTaB/sIeET ToIbKO 10% OT Macchl HEXULHbIX pbl6,
KOTOpPO# OHu nutasmcb. CHoBa cocTaBuM rporiopLumio

3000kr — 10%

X -100%

X=30 000 Kkr(macca HexuLHbIX pbib)

CKOJIbKO XKe MM MPpULLIOCh CbECTb MJIaHKTOHA, AJ151 TOro 4Tobbl UMETHL Takou Bec? CocTaBuM rporopLmio

30 000kr.- 10%

X =100%

X = 300 000kr

OrBerT: [115 Toro 4to 66l BbIpoC AenbpuH Maccos 300 kr. Heobxoaumo 300 000Kr naaHKTOHa

IIpakTnueckoe 3ansiTue Ne 13 «BbisiBiieHHe MPpUCIOCOOJIEHUIT Y OPraHN3MOB K cpejie
oOuTAHUD)

lleJlb.' HAaYIUTLCA BbBIABIIATL YCPTHI HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MOB K Cpeac oOuTaHusg "
YCTaHaBJIMBATDH €€ OTHOCHUTEJIbHBIN XapakTep.

Oobopyoosanue: 006pa3Ibl paCTCHUHN, pPUCYHKH KUBOTHBIX PA3IMYHBIX MECT OOHUTAHUSI.
Xo00 padomui

1. Onpenenute cpey OOMTaHUS PACTCHUS WU KUBOTHOTO, MPEJI0KEHHOTO BaM JIJist
uccienoBanus. BeIsBUTE 4epThI €ro MPUCIOCOOJIEHHOCTH K cpefie oOuTanus. BrisiBuTe
OTHOCHUTEJIBHBIN XapakTep npucrnocodaeHHoCTH. [lonyyeHHbIe TaHHbIE 3aHECUTE B TAOJIHILY
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY.

IIpucnoco0/IeHHOCTH OPraHU3MOB U €€ OTHOCUTEJIbHOCTh

Ha3zBanue Cpena UYepTel B uém BeIpaxkaercs
oOuTaHus, MPUCTIOCOOJICHHOCTH K OTHOCHUTEJIBHOCTh
BUJa O0pa3 xu3Hu cpene oouTaHus
MPUCTIOCOOICHHOCTH

BreiBoa: M3yunB Bce peioKeHHBIC OpTraHU3MBI U 3aITOJTHUB TaOJMITly, HA OCHOBAaHUH 3HAHUI
0 JIBIDKYIINX CHJIAX SBOJIONHNHA OOBSICHUTE MEXaHU3M BOZHUKHOBEHUS MPUCTIOCOOTICHUH 1
3aIUIINATE OOIIHIl BBIBOJI.

Tekct
Bce pactenus u )KMBOTHBIE Ha 3eMJie, MPUCTIOCOOIEHBI K CBOEH cpejie OOMTaHuUS.
[Tpucnoco6ieHHOCTh ObIBAET camasi pa3HoOOpa3Has, HauYMHasi C OKPACKU U 3aKaH4YMBast



cTtpoeHueM Tena. [[prcmoco6IeHHOCTh TOMOTAeT BEIKUTH PA3IMYHBIM OPTaHU3MaM B CaMbIX
Pa3IMYHBIX YCIOBUSAX CPEJIbI

CrnemyeT OTMETUTD, YTO BCE MIPUCIIOCOOJICHHUSI OTHOCUTENBHBI, T. €. TIOJIC3HBI JIUIIb B
KOHKPETHBIX YCIOBUAX oOuTaHus. He cymecTByeT naeanbHpIx npucnocodieHuii. B
HETUITMYHBIX YCIOBHUSAX OHM MOTYT OBITh O€CTIOJIE3HBIMU WJIH Jake BpeaHbIMU. Hampumep,
JATEN JIETKO TIEPEMEIIAETCS MO CTBOJIAM JIEPEBbEB, HO €r0 KOHEUHOCTH IIJI0XO
MIPUCITOCOOJICHBI JIJIs1 XOXKISHUsI 110 3eMJie. benast okpacka 3aiilia aenaer ero He3aMeTHBIM Ha
CHETY, HO OH 3aMeTeH Ha (DOHE TEMHBIX CTBOJIOB JIEPEBHEB B JIECY; HOYHBIC MTHUIII TIOXO
BUJISIT THEM; SITOBUTHIX 3MEH MOEIAIOT €K1, MAHTyCThI; HOUHbIE 0a00UKH, COOUpast HEKTap CO
CBETJIBIX I[BETKOB, JIETAT HA OTOHB, XOTS TIPH 3TOM Tornbarot. Takum 00pa3om, eCTeCTBECHHBIN
oTO0p GopMUpyeT MPUCTIOCOOTCHHS K KOHKPETHBIM YCIIOBUSAM CpPEbl OOMTaHMS, a HE KO BCEM
BO3MOYKHBIM YCIIOBUSIM CPEJBI.

BriBoa:

1.ITpucnocobmeHHOCTD K cpesie oOuTaHust GOpMUPYETCS MO IeHCTBUEM ABIKYIIUX CHII
HBOJIIOLMH U BKJIFOYAET CIEAYIOIIUE ITAlbl: MOSIBICHUE MYTalllil, COXPAHEHHE B PE3yJIbTATE
€CTECTBEHHOT'0 0TOOpa 0co0el ¢ U3MEHEHUSIMH, COOTBETCTBYIOIIMMHU Cpeie OOUTaHUS;
pacnpocTpaHeHUE JAHHOTO U3MEHEHHUS B MOMYJIALNH B IPOLECCE PA3MHOKEHHUS.

2.1IpucnocoOaeHHOCTh HOCUT OTHOCUTEIBHBIN XapakTep U MOJIE3Ha TOJIBKO B ONPEACIICHHBIX
YCIIOBUSX.

IIpakTuyeckoe 3ansitue Ne 14 «CpaBHUTe/IbHAA XapPaAKTEPUCTUKA IPUPOIHBIX IKOCHUCTEM U

arposkocucreM JlazoBkoro paiiona»

Heﬂb: BBIABUTH Y€PThI CXOACTBA U pa3INUUA €CTCCTBCHHBIX U UCKYCCTBCHHBIX 9KOCHUCTCM.

Xon padoThl.

1. IIpountathk TEKCT «Arpo1ieHO3bl U BbHOLEHO3bD)

2. 3anonHUTh TabIUIy «CpaBHEHUE MPUPOAHBIX H UCKYCCTBEHHBIX DKOCHCTEM)
IIpu3Haku cpaBHEHUS CoeBoe none KenpoBo-mupokoIuCTBEHHBIN J1eC
Cr1oco0bI perynsauu

Bunosoe paznoodpasue
(TIepeYncInTh BUJIBI)

JeiictBue otbopa

McrouyHuKY SHEPrUuyu U UX
HCIIOJIb30BaHNE
IIpoyKTUBHOCTH

KpyroBopoT BemecTsa u SHEPTHA
[Numessie nenu(npumep 3 1enn)
CriocoOHOCTE BBIICPKUBATH
W3MEHEHHUS CPEbI

3. Crenath BBIBOJ] O CXOJICTBE M Pa3jIluuy arpo- u omorieHo3a. Onucarb Mepbl, HEOOXOAMMEBIE ISl CO3/aHMS
YCTOHYMBBIX UCKYCCTBEHHBIX 3KOCUCTEM.

XapakTepHasi 0COOCHHOCTh KeAPOBO-IIHPOKOJIMCTBEHHBIX JIECOB — UPE3BbIUaiiHas CII0KHOCTb U
HEOJHOPOIHOCTH CTPOCHHUSI 1 MHOT000pa3usi BUJIOBOTO COCTaBa BceX sIPycoB. B nmpeBecHOM sipyce KpoMe OCHOBHOTO
sauduKaTopa — Keapa KOpeHCKOoTo (COCHBI KOPEHCKOM ), 4aCTO BCTPEYAIOTCS JIUIBI aMypCKasi, MAaHbWKYpPCKasi, sICEHb
MaHBYKYPCKHH, Oepe3bl MAHBUWKYPCKAsI, TaypcKasi U peOprcTas, KaJIOTTaHAKC CEMUIONIACTHOM U TyO MOHTOJIBCKUN. B
HIDKHEM I10JI0T€ APEBOCTOS MPE00IaIaloT BUbI KIIEHOB: MEJIKOJIIMCTHOTO, 3€JIECHOKOPOTO U JIOKHO3U00JIBI0BA,
y4acTBYeT MHOTOUUCIIEHHBIN IOJPOCT KeJipa, JIUI U IPYTUX APEBECHBIX NMOPOA. B HEKOTOPBIX KeIpOBO-
HIMPOKOJIMCTBEHHBIE JIeca NMEIOT TPETHH MOIBSAPYC IPEBECHOTO MOJI0Ta BEICOTON 5-6 M, cocTOsIIINI U3 rpada
CEepJILEIMCTHOIO WIIM TUCA OCTPOKOHEUHOTO0. [loanecok, Takxke coCTOSAIMNN U3 HECKOIBKUX MOIBSAPYCOB, XOPOIIO
pa3BUT. JJOMHHUPYIOT B €ro cocTaBe OOBIYHO JICIIMHA MAaHbWKYPCKas, KJIEH 00po14aThlid, 4yOyIIHUK TOHKOJUCTHBIH,
CIIUpEer UBOJUCTHASA U cpeAnss. CyliecTBEHHYIO TPHUMECh COCTABIISIOT PACTYIIHE TPYIIaMy CBOOOIHOSTOTHUKA
KOJIFOUMH M CHUJSTYCLIBETKOBBIN (aKaHTOMAHAKC), )KUMosiocTH Maaka u PynpexTa, psOMHHUK pIOUHOIUCTHBIN, TPECKYH
aMypCKHi 1 yepemyxa 0ObIKHOBEeHHast. OueHb 4acTO BCTPEUAIOTCS JTMAHBL: IUMOHHUK, aKTHHUIUH KOJIOMUKTA U
ocTpasi, BAHOTPaJl aMypCKHii, KOTOPBIE XOPOIIIO Pa3BUBAIOTCS B OKHAX JAPEBOCTOSI M OOMIIBLHO TUIO0HOCAT. B 3THX necax
YKUBET YCCYPUMCKUI TUTP, YCCYPUUCKUI YEPHBIM MEJIBE/Ib, AaMyPCKHI1 110J103, YCCYPUNHCKUI PEIUKTOBBIN ycay,



KpacuBble 06a00ukn — MaxaoH Maaka. Tak ke crefyeT ynoMsSHyTh KUTalCKYIO Yeperaxy, MUTAIONTYIOCs phIOoH U
007pHO Kycaromyrocsi. OTps/I XUITHUKOB - 3TO JIUCa, XOpb. benku, OypyHIyKH — TpeI3yHBL. OOHUTAIOT B JIECy €XKH,
KPOTBI, 3eMJICPOWKH, MBILLIH, 3MEH U SILEPULbl. MHOTOUYHCIEHHBIN OTPsiI BOPOOBMHBIX MTHUI] TPEACTABIICH 310JMKaMH,
CHUHHIIAMH, CKBOPLIAMH, JITACTOYKAMH, )KaBOPOHKaMU. B siecy oOMTaIOT KpyIHBIE NTUIBI — PAOYNK, U3 XUITHBIX IITHI]
BCTPEUAIOTCS JIyHb, ChIY, COBA, (huiuH. B ecHoil mouBe UBET MHOKECTBO HACEKOMBIX, CPEIN HUX CBSI3aHHBIE C
KOPHEBOU CHCTEMO pacTeHHUH (JJMYMHKH KYKOB TOJITOHOCHKOB, 371aTOK), OOUTATENN pa3iaralolixcsl OpraHnIecKux
OCTaTKOB (JIMYMHKH KYKOB OpPOH30BOK, MHOTHX MYX),  TAK)KE Pa3INYHbIE XUIIHbIE HACEKOMBIE,

HaIpUMeED, KYKEIULBL.

Azpouenos, unu azpoikocucmema, — 33mM0 cOOOWECMBO PACMEHUN, IHCUBOMHBIX, cpUb08 U MUKPOOP2AHUIMOG,
co30aHHOe ONsl NONYYeHUs CelbCKOXO3AUCMBEHHOU NPOOYKYUU U pPeyNApHO NOO00epIHCUBAEMOe YETI0BEKOM.
[IpuMepamu TakuX SKOCHUCTEM, CO3IAHHBIX YEJIOBEKOM, SIBJISIFOTCS IIONS, OrOPOABI, Cajbl, HAapKH, JECHBIE
HacaxnaeHus, nacroumia. CooOliecTBa pacTeHUl W JKMBOTHBIX, HWCKYCCTBEHHO CO3/1aBaEMbIC YEIIOBEKOM B
MOPCKMX ¥ IPECHOBOJHBIX BOJOEMAaxX, TaKKE€ MOXHO OTHECTH K KaTeropuu arpoOHOICHO30B.
ATpOLIEHO3bI, KaK U JIIOOBbIE ApYrHe MPUPOJIHBIE 3KOCHCTEMBI, 00JaJatoT ONpeNelIeHHBIM BHIOBBIM COCTAaBOM
(KyIbTypHBIE PACTEHUS, COPHSIKH, HACEKOMBIE, 0KAEBbIE YEPBHU U IP.) U ONpPEeICHHBIMU B3aUMOOTHOILCHUAMHI
MEXIY XMBBIMH OpraHHU3MaMM U Cpefoil oOuTaHusa. DTH B3aMMOOTHOIIEHHs HanOoJiee YeTKO NPOSIBISIOTCS Ha
YpOBHE TPOPHUECKUX CBA3EH MEXAY OpraHu3MaMu, 0COOEHHO NpY BO3IEHCTBUM Ha IIEHO3 YenoBeka (0O0paboTka
MOYBHI, MOJICEB KYNBTYPHBIX PACTEHWH Ha Jyrax M T. A.). B arpoOuornenHose (Hampumep, MIIEHHYHOTO IIOJIS)
CKJIaJBIBAIOTCS T€ JK€ MHIIEBbIC LIETH, YTO U B IPUPOJHON 3KOCHCTEME: HMPOLYLEHTHI (MIICHUIA U COPHSIKH),
KOHCYMEHTHI (HaCEeKOMBIE, MTHUIIBI, MTOJICBKH, JIHCHI) U peAyleHTsl (rpulObl u 6akrepun). O0g3aTeNbHBIM 3BEHOM
STOW MUIIECBOMN IIETH SBIISCTCS YEJIOBEK, KOTOPHIM CBOUM TPYIOM CO3JIaeT KaXKIblii arpoIleHO3 U 00ecreunBaeT
€ro BBICOKYIO IIPOAYKTHBHOCTD, @ 3aT€M COOMPACT U UCHONB3YET Yporkail. Mex Iy arpolieHO30M M €CTECTBEHHBIM
OHMOTEONEHO30M CyIecTBYeT psa pasnuuuii. [lepBoe pasnmuuue COCTOMT B pa3HOM HampaBlieHMH oTOopa. B
MPUPOJHBIX SKOCUCTEMaX (Jieca, TYHIPHI, CTENH, IyCThIHU, PEKH, MOPSL U T.J.) IEMCTBYET €CTECTBEHHBIH 0TOOD,
OTMETAIONIN HEKOHKYPEHTOCMOCOOHBIE (DOPMBI OPTraHM3MOB M HX COOOIIECTB B OMOTEOIEHO3e M TEM CaMBIM
00ecrevnBaomuil €ro OCHOBHOE CBOWCTBO — YCTOHYHMBOCTh. B arporieHoszax AEWCTBYyeT MPEUMYIIECTBEHHO
UCKYCCTBCHHBIH ~ OTOOp, HAampaBisEeMBbId 4YEJIOBEKOM IPEXIE BCEr0 Ha MOBBIIICHHE YpPOXKAHHOCTH
CEJIbCKOXO3SIMICTBEHHBIX KYJBTYp. JKOJOTHYECKas YCTOWYMBOCTh arpoOHOIIEHO30B HeBenwka. be3 ydacTus
YeJI0BEKa arpoleHO3bI 36PHOBBIX M OBOILHBIX KYJIbTYp CYILECTBYIOT He OoJiee roia, MHOTOJIETHUX TpaB — 3—4
roja, ioJoBbIX KyJabTyp — 20-30 net. 3aTemM OHM pacnaiaroTcs WK OTMHPAIOT. BTopoe pazinnyne Mexxay HUMU
3aKIIf04aeTcs B UCMOJIB30BaHWU dHEpruu. [jisi ecTecTBeHHOTO OMOIIEHO3a €IMHCTBEHHBIM HCTOYHUKOM SHEPTUU
apisiercst ConHne. B 1o ke Bpemsi arpoleHo3bl, IOMHUMO COJIHEYHOH 3HEPruM, MOJIY4aroT JOMOJHHUTEIBHYIO
SHEPTHUI0, KOTOPYIO 3aTPaTHII YeJIOBEK Ka MPOU3BOICTBO yIOOPEHUH, MpernapaToB MPOTHB COPHIKOB, BpeauTeIeh
u OoJe3HE, OpollICHHE WM OCYIICHHE 3eMelb W T. 1. be3 Takod [OMONHHUTENBbHOW 3aTpaThl SHEPTUU
CYLIECTBOBaHHE arpoLEHO30B NPAKTHUYECKH HEBO3MOKHO. OJHUM M3 CaMbIX CYILIECTBEHHBIX Pa3IMUUil MEXKIY
OMOreoLeHO30M M arpoLeHO30M SBJsIETCS OajaHC NMTATEeNbHBIX BJIEMEHTOB. B OuoreoneHose mnepBUYHAs
NPOAYKIHS PAacTeHHH (ypoxkaii) MoTpeOssieTcss B MHOTOYHMCICHHBIX LEISX MHUTAaHHWS U BHOBH BO3BpAILAeTCs B
Busie CO2, BOABI U DJIIEMEHTOB MUHEPATLHOTO MUTAHUSA B CHCTEMY OHMOJIOTHYECKOT0 KpyroBopoTa. B arporieHose
TAaKOW KPyroBOPOT 3JE€MEHTOB PE3KO HAPYIIAETCs, MOCKOJIbKY 3HAYMTENIBHYIO MX YacTh YEJIOBEK M3bIMAET C
ypoxkaem. [ToaTomMy asisi Bo3MelIeHUs] TIOTEph HEOOXOAMMO TOCTOSIHHO BHOCHTH B TOYBY yA0OpeHHs. Takum
o0pa3oM, MO0 CpPaBHEHUIO C ECTECTBEHHBIMH OHMOTeOleHO3aMHU arpoleHO3bl MMEIOT OIPaHHYCHHBIH COCTaB
PacTUTENBHBIX W JKUBOTHBIX KOMIIOHEHTOB, HE CIIOCOOHBI K CaMOOOHOBIEHHIO U CaMOPETrYJIHPOBAHMIO,
MOJBEPKEHBI YIpo3e T'MOeinn OT MacCOBOTO Pa3MHOXKEHUS BpeauTesneld nim Oone3Hed M TpeOyroT HeycTaHHON
JICATEIILHOCTH 10 UX TMOJICPIKAHUIO CO CTOPOHBI YeJIOBeKa. ArpoOHOIICHO3bI 3aHMMAaIOT npumepro 10 % Beelt
nosepxHocTH cym (1,2 mapn ra) u JaroT yenoBedecTBY okono 90 % mmmeBoit sHepruu. Mx Heocmopumbie
NPEUMYIIECTBA IEpe] €CTECTBEHHBIMH HSKOCHUCTEMaMH — HEOTPaHWYEHHBIE MOTEHIHAJIbHBIE BO3MOXHOCTU
YBEJIMYEHHUST TPOAYKTUBHOCTH. OJHAKO UX peanu3anus BO3MOXKHA TOJBKO TMIPH TIOCTOSIHHOM, Hay4YHO
000CHOBaHHOW 3a00Te€ O TUIOJOPOJMH TMOYBHI, O0CCIICUEHUH PACTEHHH BIAarod W 3JIeMEHTaMH MUHEpPAILHOTO
MUTaHUs, OXpaHe COPTOB PACTEHHH M MOPOJ >KUBOTHBIX OT HEOJNArONPHUATHBIX aOMOTHYECKUX U OMOTHYECKHX
YCIIOBHH Cpeapl.

IIpakTnueckoe 3anaTue NelS «Onucanue KUIMIIA YeJI0BEKA KAK HCKYCCTBEHHOM
IKOCHCTEMbD)

[enb: nccnenoBaTh )KUIIBE YETIOBEKA HA COOTBETCTBUE IKOJIOTHYECKUM HOPMaM.
Xoxa padoThbl.

1. OnumuTe cCOOCTBEHHOE JKUJIbE, BHIOPAB U OLIEHUB MTyHKThI, COOTBETCTBYIOIINE
Bamemy xuiibro.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BD%D0%B7%D0%BE%D0%B2%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D1%85%D0%B8
https://ru.wikipedia.org/wiki/%D0%96%D1%83%D0%B6%D0%B5%D0%BB%D0%B8%D1%86%D1%8B

1. O6ou: Oymaxnsbie (4 0.) mobenka (56.) BuHmIOBHIE (20.) Motomuecs (20.)

2.Tloax: npepeBsiHbld (5) namuHar (4) auHOJNEYM (2) Terutbli mot (1)
3. KoBpbl, mTopbl:  HeET (5) HeMHOrO (3) MHOTO (2)

4. OkHa: nepeBsHHbIC (5) MIJIAaCTUKOBBIE (3)

5. BenTuiisiumsi: KyxHs (5)  BanHas (5) Tyaner (5) doptouxu (5)
6. [IpoBerpuBanue: dacto (5) peako (3) HuKora (2)

7. IloToJ10K: nobenka (5) obou (4) HaTsoKHOM (3)  muTKa (2)
8. IIBeThI: MHOTO (5) cpeaHee Koi-Bo (3) HeT (2)

9. Baaxxkuas yoopka: 1p. B Henento (3) 2p.B HeAento (4) 3p.B HEeaenmo (5)
10. EcrecTBeHHOe ocBemeHue: oTindnoe (5)  xopoiuee (4) mioxoe (2)
11. Me6eab: HarypanbHoe aepeBo (5) w3 JICII u IABII (3) Mmebenu maio (4)

12. Bona: xkomojelr, ckBaxuHa (5) BojornpoBoj 6e3 huibtpa (2) BOIOIPOBOJ C

bunabTpoM (4)
13. lomaiHue ;KMBOTHbBIE: MHOTO (2) oauH (3) HeT (5)

[IpoaHanu3upynTe CBOU PE3yJIbTATHI.

Ecnu cpenu onieHOK npeobiagaeT «5», TO IKOJIOTHYECKOE COCTOSIHUE JKUITbSI COOTBETCTBYET
HOpMaM.

Ecnu npeobnanator «4» u «3», TO KUIBE HE COBCEM COOTBETCTBYET HOPMaM U HEOOXOAMMO
MPUHSATH TTOCUJIBHBIE MEPBI: Yallle JIeJaTh BIAKHYI0 YOOPKY, IPOBETPUBATH, ITBLIECOCHUTD,
3aBECTH LIBETHI.

Ecnu G0obIIMHCTBO OIIEHOK «2%, TO JKWIbE HE COOTBETCTBYET HOpMaM M HEOOXOIUMO
IIPUHSTH MEPBI 0 KaPANHAIBHOMY U3MEHEHUIO YCIOBUN JKUIIbSL.

CremaliTe M 3aIIUIINATE BHIBOJI.



Jlurepartypa

. A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk O6mast ouonorus, 10-11 ki —
M,: Ipoda 2006-367 c.

. I'aBpunosa A.1O. buonorus. 10 kiacc: noypounsie miansl o yueOHuky bensiea J[.K.
— Bonrorpan, 2006.

. Kynés A.B. O6mas 6uonorus. 11 kmace. — C.-IletepOypr: «Ilaputer», 2003.

. IlemenseBa O.A., CynmnoBa A.B. YHuUBepcaabHbIC TOYPOYHBIC Pa3paOdOTKH MO 001Ien
ononornu. M.: BAKO, 2006.

. IImmenoBa U.H., [Tumenos A.B. Jlekuuu o oOrieit 6uonoruu. CapaToB: «JIuteit»,
2008.

. PyBunckuit A.O. Obmas 6uonorus. Yueonuk 11 10-11 kiaccoB ¢ yriyGiaeHHbIM

uzydenueM ounonoruu. M.: «IIpocsemenuey, 2003.
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