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BBEOEHUE

1. Hactosawee wusgaHne €BNSIETCS OCHOBHbIM OpPraHM3auUVMOHHO-METOAMYECKUM OOKYMEHTOM
y4ebHO-MeToaNYECKOro KOMMMeKca No AUCLMNIMHE B COCTaBe Mporpammbl NMOArOTOBKW CreLManncToB
cpeaHero 3BeHa (MMNCC3). OHo npefHa3HayeHo cTaTb AN HUX METOAUYECKON OCHOBOW MO OCBOEHUIO
OaHHOV AMCUMNANHBI.

2. CopepxaTenbHON OCHOBOW Ansi pa3paboTkM HacTosiLLero msgaHus nocnyxuna Pabouyas
nporpamMma y4ebHOM OUCLUUNIVHDI, YTBEPXXAEHHAsS B YCTAHOBIIEHHOM NOpPSsiAKe.

3. MeTognyeckne acnekTbl HAaCTOSLLEro M3gaHusa pa3BuTbl B y4eOHO-MEeTOAMYECKON nNuTepaTtype
n gpyrmx paspaboTkax, Bxogsawmx B coctaB YMK no gaHHon gncumnnmHe.

4. [ocTyn oby4atolimMxcs K 3NeKTPOHHOW Bepcunm MeToamyeckux yKasaHun Mo U3Yy4eHuro
ancuMnuHel, obecnedeH B MHOpMaLNOHHO-06pa3oBaTeNbLHON cpeae yHMBepcuTeTa.

[Mpy 3TOM B 3MEKTPOHHYKO BEPCUIO MOTYT ObITb BHECEHbI TEKYLLUME U3MEHEHWS U OOMOSHEHWS,
HanpaBlieHHbIE Ha MOBbILEHNE Ka4yecTBa HACTOAWMX METOOUYECKMX yKaszaHui 40 UX nepeunsgaHusi B
YCTaHOBMEHHOM NOpSAKeE.

YBaxaemble oGyyarowmecs!

Mpuctynas K wm3yy4eHuto HoBol Ans Bac y4yebHOW AMCUMNNMHBLI, HA4YHWTE C BOYMYMBOIO
npouTeHnst paspaboTaHHbiX Ans Bac cneuuanbHbIX MeETOOUYECKUX YyKa3aHui. 3TO mnomoxeT Bam
BOBPEMSI MOHATb 1 MPaBUITbHO OLEHMTb ee porb B Bawwem obpasoBaHum.

O3HakoOMMBLUUCH c OpraHM3auMOHHbBIMM TpeboBaHMAMU oTaeneHus cpegHero
npodeccnoHanbHOro o6pasoBaHns No 3TON AUCLMMNIIMHE U COU3MEPUB C HUMW CBOW CuUIbl, Bbl cmoxeTe
caenaTtb 0OCO3HaHHbIN BbI6Op COBCTBEHHONM TaKTUKK U CTpaTernmn ydebHom aeatenbHOCTH, yoepeyub caMmnx
cebs OT Hepa3yMHbIX pPEeLUeHUI MO OTHOLLEHWIO K HEW B Ha4ane cemMecTtpa, a He TOrAa, Koraa yxe craHeT
nosagHo. Ncnonb3ysa ato mM3gaHue, Bbl 6€3 JONOMHUTENBHBIX OCMOXHEHUN NogonaeTe K CEMECTPOBOM
aTTecTauumn rno 3ToM AMCUMMNIMHE. YCNELWHOCTb aTTecTaumm 3aBucuT, npexae Bcero, ot Bac. Ee 3anor —
pUTMUYHAsA, LeneHanpaeBneHHas, BoymuMBas y4dyebHasa paboTa, B uenax obecneyeHust KOTOpon u
pa3paboTaHbl 3T MeToANYECKME YKa3aHWs.



1. MaTtepuanbi N0 TeOpPeTUYECKON YacTU QUCLUNIIUHBI
1.1. UHgpopmayuoHHoe obecneyeHue obyyeHust

lNepe4yeHb pekomeHAyeMbix y4ebHbIx u3zdaHul, MHmepHem pecypcoe, donosiHumesbHou
Jlumepamypbl, CrpagoYyHbie u 0onoJIHUMesIbHble Mamepuarsbl 1o QucyurnuHe

OcHoBHasa nutepaTtypa

1. Koanosa W.W. Buonorus : yuebHuk / U. U. Koanosa, W. H. Bornkos, A. I'. MyctaduH. - M.:
MNS0OTAP-Meana, 2018. - 336 c. - ISBN 978-5-9704-4656-0 - TekcT : anekTpoHHbIn. - URL :
http://www.studentlibrary.ru/book/ISBN9785970446560.html(gata obpaiyenus: 08.06.2020). — Pexum
4oCTyna: Ang aBTopua. nonb3oBatenen. [lononHuTensHasa nureparypa

2. AradhoHoBa, E. T. 3axaposa; nog B. b. 3axaposa. buonorus. -7-e nsg. - M.: [ipoda, 2011. -
381,[3] c.

OneKTPOHHbIE ceTeBble y4ebHble pecypcChl OTKPbITOro AoCTyna:

1. Tennop . Buonorus : yyebrnuk : 8 3 7. Tom 1/ . Tennop, H. lpuH, Y. CtayT ; nog pea. P.
Conepa [nep. 3-ro aHrn. usg.]. - 7-e usg. - M. : BUUHOM, 2015. - 514 c. - ISBN 978-5-9963-2669-3 -
TekcT : anekTpoHHbIn. - URL : http://www.studentlibrary.ru/book/ISBN9785996326693.html

2. Tennop [. buonorus : y4ebHuk: B 3 7. Tom 2/ . Tewnop, H. T'puH, Y. CtayT ; noa pega. P.
Conepa ; [nep. 3-ro aHrn. u3a.]. - 7-e usg. (an.). - M. : BUHOM, 2015. - 495 c. - ISBN 978-5-9963-2670-9
- TekcT : anekTpoHHbIn. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html

3. Tennop [. buonorus : yyebruk: B 3 7. Tom 3/ . Tewnop, H. M'puH, Y. CtayT ; noa pea. P.
Conepa ; [nep. 3-ro aHrn. u3a.]. - 7-e usg. (an.). - M. : BUUHOM, 2015. - 454 c. - ISBN 978-5-9963-2670-9
- TekcT. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html

1.2. Temamuyeckul naaH meopemu4yecKko20 obyyeHuUs1

Paspen 1. YuyeHue o knetke

Tema 1.1. KneTka — anemMeHTapHasi xxmBas CMCTeMa U OCHOBHasi CTPYKTYPHO-(PYHKLIMOHaNbHas
eMH1LA BCEX XMBbIX OPraHU3MOB.

Tema 1.2. CTpoeHue 1 PyHKLMN KNETKK.

Tema 1,3. KneTtkn n nx pasHoobpasmne B MHOrokNneTo4YHOM OpraHusme.

Pazgen 2. OpraHn3am. PaamHoXeHue 1 uHAuBMAyanbHoe pa3BuTue opraHM3mMoB

Tema 2.1. OpraHnsm — eanHoe Lernoe. Nonosoe n 6ecnonoe pa3amHoXeHne

Pasgen 3. OCHOBbI reHETUKM U cenekumm

Tema 3.1. 3akoHbl reHeTHKK, ycTaHoBNeHHble . MeHaenewm.

Tema 3.2. 3aKOHOMEPHOCTM M3MEHUYMBOCTW. HacneacTBeHHasa nnm reHotTunuyeckas
N3MEHYMBOCTb

Tema 3.3. YyeHue H.W. BaBunosa o LeHTpax MHOroobpasus n NponcxoxaeHus KynbTypHbIX
pacteHnn. OCHOBbI CenekLun.

Paspen 4. 3BontoLMoOHHOE yYeHUue

Tema 4.1. 3BonouMoHHOE ydeHue Y. [lapBuHa.

Tema 4.2. EcTecTBeHHbIN OTOOP.

Tema 4.3 Mukpoasontouus.

Tema 4.4 Makpoaontouus.

Pasgen 5. UcTopusa pa3BuTUA XN3HU Ha 3eMre

Tema 5.1. T'nMnoTesbl NPOUCXOXKOEHUS XKUSHMU.

Tema 5.2. EANMHCTBO NPOUCXOXKOEHMS YEeNOBEYECKMX pac.

Pasgen 6. OcHOBbI 3konorun

Tema 6.1. Buocepa — rmobanbHas akocuctema. Yuenune B.U. BepHagckoro o Guocdepe

Tema 6.2. KpyroBopoT BakHeENLLNX BUOreHHbIX 3NeMeHTOB (Ha npumepe yrnepoaa, asota u gp.)
B Buocdepe.

Tema 6.3. MNocneacTens OeATeNbLHOCTU YernoBeka B OKpy>atoLen cpee.

Tema 6.4 MobanbHble 3konornyeckne NPodrembl 1 NyTN NX PELLEHWS.

Tema 6.5 TeopeTuyeckas 0CHOBa paLMOHaNbLHOro NPUPOAONONbL30BaHUS 1 OXpaHbl NPUPOAbI.
Hoocdepa.

Paspgen 7. BuoHuka

Tema 7.1 BuoHuka Kak ogHO U3 HanpaeneHnn 6nonormm N KNbepHeTUKN

2. MaTepuanbi No 1abopaTopHbIM, MPAKTUYECKUM 3aHATUAM

2.1. MeTognyeckme ykKasaHuUA MO BbINOJSIHEHMIO JTabOpaTOPHbLIX, MPaKTUYeCKuX paboTt no
aucumnivHe


http://www.studentlibrary.ru/book/ISBN9785970446560.html
http://www.studentlibrary.ru/book/ISBN9785996326709.html
http://www.studentlibrary.ru/book/ISBN9785996326709.html
http://www.studentlibrary.ru/book/ISBN9785996326693.html

B xoge npakTuyeckuMx 3aHSATUNA, kak OgHOM u3 POPM CUCTEMaTUYECKUX Y4eBHbIX 3aHAaTUN,
obyyvarowmecs npnobpetaloT HeOOX0AMMbIE YMEHMS N HABbIKA NO TOMY UM MHOMY pasgeny ANCLUNINHGI
[OK.02 lMpaktukym no 6uonoruu.

Obwume uenu NPakTUYeCcKoro 3aHATUS CBOOSATCA K 3aKpernrieHnio TeopeTudecknx 3HaHun, bonee
rnyboKOMYy OCBOEHMIO yXe UMEIOLLMXCS Y 0byyalolmMXcs YMEHUI U HaBbIKOB M NPUOBPETEHUI0 HOBbIX
YMEHWI 1 HaBbIKOB, HEOOXOAUMbIX UM Afsi OCYLLECTBIIEHUSI CBOEW NPOdeCCUOHANbLHON AESATENBHOCTA U
COCTaBNSOLLMX KBaNMMKaLMOHHble TpeboBaHMA K cneumanmcTy.

OCHOBHbIMK 3a4@4aMun NPaKTUYECKUX 3aHATUIA ABNAOTCS:

* yrnybneHne TeopeTnyeckor U NPakTUYecKon NOArOTOBKY;

* npubnuxeHne yyebHOro npouecca K peanbHbiM YCroBUSAM paboTbl TEXHUKA;

* pasBuTME MHULMATUBbLI M CaMOCTOSATENbHOCTM OOyYaloLWMXCA BO BpeMS BbIMOSIHEHWUS UMUK
NPaKTUYECKNX 3aHATUN.

lMpakTnyeckne 3aHATMA CrpynnUpoBaHbI MO TeMaM nporpamMMbl Kypca U cogepxaTt pekomeHgauum
MO BbLIMNOMHEHWIO 3afaHwWi, 3agdadu, KOHTPOSbHblE BOMPOCHI ANA MNPOBEAEHUA MNpPakTUYECKUX W
CEMUNHAPCKMX 3aHATUN.

NMPABUIIA BbINMONHEHNA MPAKTUHECKNX PABOT

1. Mpn NOAroTOBKeE K BLINOMHEHNIO NPaKTUYeCKON paboTbl 06yyaoLwmmcs cnegyer:

- N3Yy4nTb TEOPETMYECKME BOMPOChHI, N3IOXEHHbIE B METOAMYECKNX YKa3aHUSX;

- 03HAKOMMUTBCS C TEXHMKOW Be3onacHOCTV Npu paboTe B KOMMNbIOTEPHOM KNacce;

- MonyynTb Yy MpenofaBaTensd 3ajaHve Ha BbINOJIHEHME MpaKTU4eckon paboTbl, KOTopoe
BblJAeTCs NOCe NPOBEPKM TEOPETUYECKON NOArOTOBKM 00yyatoLerocs.

2. PesynbTaTtbl BbINOMHEHWS NPaKTUYECKon paboThl yTBEPKAATCH NnpenogaBaTenem.

3. PesynbTatoM npaktuyeckon paboTbl OOMKEH ObiTb OTYET O BbINOMHEHUWN MpensoXeHHbIX
3agaHun.

MpakTnyeckas pa6ota 1

M3yyeHune KneTkn, Kak afieMeHTapHOW XXNBOW CUCTEMBbI.

Llenb: n3yuntb XMMMYECKNIA COCTaB XXMBbLIX OPraHU3MOB U OBLLUIA MaH CTPOEHUSI XKUBOW KINETKN.

TeopeTnyeckas 4acTb

YKuBoe BellecTBO npeacTaBnsier COOOM CIOXHYK CUCTEMY OPraHUY4EeCKUX M HEOPraHWYecKMx
coeguHeHun. B coctaBe XMBOro BellecTBa OOHapyXXeHbl NPAKTUYECKM BCE XUMWUYECKME 3SNIEMEHTHI,
N3BECTHbIE YENOBEKY, HO B pPasHbIX konuyecTtBax. 1o cogepxaHuio anemMeHTbl MOXHO pasfenutb Ha 4
rpynnbl:

1. BroanemeHTLI: KMCNOpPOA, yrneposa, asoT, BO4opoa.

2. MakpoanemeHTbl (0,1-0,01%): kanwiA, marHuin, HaTpwuW, KanbUun, xeneso, cepa, docdop,
Xnop.

3. MukpoanemeHTbl (0,001-0,000001%): 6op, kobanbT, Meab, MONMGAEH, LMHK, BaHaaUn, 1O,
Opom.

4. YnbTpamukpoanemeHTtol (MeHee 0,000001%): ypaH, 3010TO, PTYThb.

BakHeMWwmmMm HeopraHM4YeckMMM BeLLECTBaMK, BXOOSALMMM B COCTaB XXMBbIX OpraHvW3MoB,
ABNsieTCA BoAa, psg Comew, KUCNOT U OCHOBaHWUNA.

Booa siBnsieTcs BaXHEWLWIEeW 4acTbio XXMBOTFO BELLEeCTBa, M Urpaet Gonbluyld ponb Ans BCEX
XMBbIX CYLLIECTB.

B kneTke Boaa BbINOMNHAET cnegyowme oyHKUNK:

1)cpena, B KOTOpPOW pacnonaralTcs BCe OpraHounabl KNeTKu;

2)pacTBopuTenb Kak A9 HEOPraHNYeCcKmX, Tak U 1S OpraHNyYecKmX BELLEeCTB;

3)cybeTpat ans npoTekaHus pasnmnyHbIX BUOXMMUYECKNX NPOLIECCOB;

4)kaTtanusaTtop 4N1a peakumi ooMeHa Mexay HeopraHM4YeCcKMMn BeLLECTBaMU;

5)peareHT ons NnpoueccoB rmaponunsa, rugpatauuun, otonmsa u T1.4.;

6) cosgaeT KNeTOYHbIN TYprop, YTo AenaeT KNeTKy YNpyron n MexaHn4eckyn NpoYHOMN;

7) BbINONHSIET CTPOMTENBHYH (PYHKLMIO.

®PyHKUMM BOAbI B OpraHu3me:

1) TpaHCNoOpTHast — NepeMeLLaeT pacTBOPbI BELLECTB OT OAHOIO opraHa K Apyromy;

2) npoBoAsLLas — NPOBOAUT 3MEKTPOXUMUYECKME UMMYIBChI;

3) rymopanbHyo perynsaumio — TpaHcnopT rOPMOHOB;

4) perynuvpytoT TeMnepaTtypy Tena opraHvama;

5) BxoOuT B cOCTaB NMLLEBbIX MPOAYKTOB U T.4.

N3 okcnaoB Onist XKMBbLIX OPraHnM3mMoB GOJbLUOE 3HAYEHWE MMEET YINEKNCHbIA ra3 (yrriekucnoTa,
okema yrnepoga (IV), guokenp yrnepoga).. M3bbitok CO2 ypansertcs u3 opraHMama B pesynbrarte
npoLeccoB, NPoTeKaLWMUX Npu AblXaHUK (Y BCEX OPraHU3MOB: U Y pacTeHU, U Y KUBOTHbIX).

BaxHenwmmMmm kucnotamu, cogepxaliMMmncs B XXMBOM BeLLECTBe, ABnsoTcs yronbHaa (H2CO3),
doccopHaa (H3PO4). docgopHas kucnota wurpaet OrpoMHyd ponb B obpasoBaHun ATO wu
dopmmpoBaHumn kocten. BaxHa ans opraHmsmoB consHas kucnota (HCI). Owa cogepxutca B
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KEnyao4yHOM COKe WM B pacTBopax, KOTopble CrnocoBGCTBYHOT MNepeBapuBaHuio MUK (Hanpumep,
XKENyOoYHbI COK B Xenyake YenoBeka)

Anroputm BbINONIHEeHUsA 3ag4aHUNA.

N3yunTb TeopeTnyeckyto YacTb 1 0POPMUTL OTYET BbINOMHUB 3a0aHNUS.

3apaHus.

1.3apucoBaTb KNeTky W YykasaTb KakMe KOMMOHEHTbl SABMSKOTCA MOCTOSIHHbIMK,, a Kakue
BPEMEHHbIMMU.

2.lNepeuncnnTtb opraHMyeckne BeLLeCTBa, BXOASLLINE B COCTaB KINETOK.

3.0CHOBHble (hyHKLMM BOAbI B OpPraHn3mMe.

4.Ha3BaTb OCHOBHbIE Ba)KHEMNLLNE KMCMOTbI B OpraHusme.

5.BbiBog.

MpakTnyeckas pabora 2.

U3yyeHue cTpoeHns u hyHKLUUIN KNETKN.

Uenb 3aHsmus: I3yunTb CTpoeHMEe U yHKUMM KneTok. 3apucoBaTb KMeTkn U 00603HaunTb
cocTaBHble YacTh. O3HAKOMUTLCA C MHOrOOOpPasMeM KIeToK.

Knemka - 3T0 OCHOBHas CTPYKTYPHO — (PYHKLIMOHANbHas eMHULA BCEX XMBbIX OPraHM3MOB.

Knemka npedcmaenisiem cobol HaumMeHbWY 060CO6/IEHHYI0 XUByHo cucmemy, Komopou
npucyuwu ece ceolicmea Xu3HuU 1 KOTopasi MOXeT B onpefenéHHbIX YCIOBUAX Cpedbl MX COXPaHSITb U
nepegaBaTb B pAay nokorneHui. Knetka HECET NOMHYK XapakTePUCTUKY XMU3HWU. BHe KneTku Ha nnaHeTte
3emMns He cyuwlecTByeT MOSHOLEHHOW >Xu3HegedatenbHocTu. [loatomMy B npupoge 3emnu knetke
NPUHaONEXUT POoSib 3NIeMEHTAPHON CTPYKTYPHOW, PYHKLMOHAMNBHOM Y FEHETUYECKOMN €OUHULLbI XKU3HU.

OTO 03HayaeT, YTO KrneTka COCTaBMsieT OCHOBY CTPOEHUS, XN3HEOEATENBHOCTU U Pa3BUTUS BCEX
XMBbIX (POPM - OOHOKMETOYHbIX, MHOFOKNETOYHbIX M [Jaxe HeKNneTouyHblx. bnarogaps cBoum
OMonorM4YeckMM MexaHu3mam KreTka ocyLlecTBnaeT OoOMeH BellecTB, MCMNOfb30BaHME BMONormyeckomn
WHpopMaLmK, pasMHOXEHUE, peanu3yeT CBONCTBA HAacNeaCTBEHHOCTU U M3MEHYMBOCTU, 0BycnoBnvBas
TEM CaMbIM MPUCYLLME OpraHMYecKoOMy MUPY KavyecTBa eQuUHCTBA U pasHoobpasus.

dopma Kremku.

PasnuyatoT kneTkm ¢ nameH4mBorn cpopmon (puc. 1, amebbl, NENKOUNUTLI U Op.) U KNeTkn, dopma
KOTOpbIX Oonee wunu MeHee MNOCTOSIHHA W chneuuduyHa AN Kaxkgoro Tvna knetok (MHGysopuu,
crnepmaro3ovabl, SpPUTPOUMTbI, SNUTENMAnNbHbIE W HEPBHbIE KMETKM, a Takke OONbLUMHCTBO
pacTUTENbHbIX KIETOK).

dopma KNeToKk 3aBUCUT OT (PYHKLMOHANbHOrO MpUCNocobrneHns KneTtok, MOBEPXHOCTHOrO
HaTSKEHMS 1 BA3KOCTW MPOTOMNIia3mbl, MEXaHNYECKOro BO3OENCTBUS MPUNEraloLmx KneTok, purmgHocTu
KNeTOYHOM MeMOpaHbI.

Pa3mepbi knemok. Pasavepbl KNeTok KonebniTcsa B LIMPOKMX npedenax. [uameTtp camblx
MEJTKUX KUBOTHBIX KNETOK paBeH 4 MkM. OQHAKO HEKOTOPbIE PACTUTESNbHBLIE U KUBOTHBIE KNETKM MOXHO
BUOETb HEBOOPYXXEHHbIM [Na3oM, Tak KaK OHW [OCTMraloT HECKOSbKMX CaHTUMETPOB B AnameTpe
(Hanpumep, arLa HEKOTOPbLIX NTUL).

MHoroodpasue KJIeToK

HneTtka anutenuA

MbiweuHan
HNeTKa

HUuprHHa
(AhuenneTHa)
NArYLWHKK

BaHTepHH: HOHHKW, HHLLEYHaR
nano4xa, CrnMpunnel co
MryTHHaMK Ha KHoHUax

SpuTpoumTbi

4%) 7 4

’/f ;kxx Qﬁ ;

HepBHau NeAdHouMTBI
HNeTHa yenoeeHa
ceTuaTHu
rnasa c

OTPOCTHaAMM

UHyso-
PHA-TY-
dpensHa

Puc. 1 -
S, A MHoroobpasue
3eneHan KINeToK



B TkaHAX XMBOTHbIX OOBEM KNETOK ONMpeaerieHHOro Tvna A0BOSbHO MOCTOSIHEH U HE3aBUCUM OT
obLwmx pasmepoB Tena. Hanpumep, KneTkM noyek 1 neyveHn y Gbika, nowaam U MbiliM UMET NPUMEPHO
OAVH 1 TOT Xe pa3Mep; pasnuune B BENMYMHE opraHa oGyCnoBnNmBaeTcst YACITOM, a He OO bEMOM KMETOK.
OTO NpaBumo MHor4a HasblBalOT 3aKOHOM MOCMOSIHHO20 o6bema.

Tunbl knemok. o xapaktepy opraHusaumm saepHoro annapaTta BCe KMNeTKU OenaTcs Ha aBe
rpynnbl. K wapctey [MpokapnoT OTHOCAT LapcTBo bakTtepui, K LapcTBY 3ykapuoT — BCe OCTalbHble
uapctea: pubsbl, PacteHns, XKuBoTHble.

OBOIMIOUMOHHO MpPOKapuoThl Gonee paHHWE, YeM 3yKapuoTbl, OHW BO3HMKNN B ApPXENCKYl 3py
(okono 3*10°net Hasan). MepBble 9yKapuoTbl MOSBANUCL OKomno 2*10°meT Hasad, BO3MOXHO OT
NpoKapuoT.

1. lMpokapuomuyeckue KJiemku, AN KOTOPbLIX XapaKTepPHO OTCYTCTBME SOEpPHOM 00O0NOYKM,
yknagka OHK ©6e3 yyacTuss rucTOHOB, yHUPENMKaUMOHHbIM Tun pennukaumm OHK. MoOHOUMCTPOHHBIN
NPUHLMN OpraHn3aumMm TPaHCKPUNUMK U ee perynsiyms no npuHUMNY MoNOXUTENbHOM U OTpULaTENbHOM
obpaTHon cBA3M.

2. Qykapuomu4eckue Kf1iemku, otnnyaroLmecs Hanuumem anepHomn 060no4KMH,
MynbTUPENnnMKaUMOHHbIM TUNOM pennukaumm Monekyn OHK, obpasytowmx Habop xpomocom. YnakoBka
OHK npoucxoaut ¢ nomoubto komnnekca 6enkos. Mpoueccel TpaHckpunuun OHK n ee perynauuum y
3yKapuoT 3Ha4YMTErNbHO OTNMYaOTCA OT TaKOBbIX Y MpokapuoT. B Tabnuue (1) npuBeaeHo conocraBnexHve
HEKOTOPbIX YEePT NPOKAPNOTUYECKOW 1N SYKAapMOTUYECKON KNETOYHOWN OpraHu3auum.

CmpoeHue knemku (puc. 2, 3)

1. MNMnazmamu4eckass membpaHa — TonuwmHa 6 — 10 HM. OHa orpaHu4MBaeT uUMTONNasMy U
3awmuaeT eé oT BO3AENCTBUIN OKpyKatoLLen cpeabl.

dyHKUUS NnasMamuyeckoll MeMbpaHbl — TPAHCTOPT BELLECTB.

2. Lumonnasma— 370 BHYTPEHHEE COOEPXMMOE KIeTKM, COCTOMT U3 rmanonnasmbl U
PacnoNOXEeHHbIX B HEN KNETOYHbIX CTPYKTYp. CoaepXuTCst Mexay nnasmaTnyeckon memopaHom n 9apom.
XapakTepusyeTcsa OTHOCUTENbHBIM MOCTOSIHCTBOM CBOWCTB U CTPOEHMS.

®yHKUUU yumonnasmbi - NPOUCXOAUT TPAHCMOPT BELLECTB, MPOTEKalwT peakumm obmeHa
BELLECTB.

3. BHAonnasmamu4veckasi cemb - (OINC) cocToOMT U3 Tpex MopcONorM4yeckMx KOMMOHEHTOB:
KaHanbLeB, MMKPOBAKYOMNen N KPYNHbIX LUCTEPH.

CywecTBytoT ABe pasHoBuaHoctn JlC:

- wepoxoeamasi, Unu epaHyJisipHasi, Korga UMCTEpHbI U KaHanbLbl CBA3aHbl C pubocoMamum.

- enaldkasi, unu aspaHysisipHasi, Korga cesidb ¢ pubocomamm OTCYTCTBYET.

®yHKYUU 3HOoNNa3MamuYyeckoli cemu:

1. ObecneuunBaeT cuHTE3 Benka.

. ObecneymBaeT akTUBHLIN TPAHCMOPT Pa3NINYHbLIX COEANHEHMI NO BHYTpMMeMbpaHHOM dase.

. CnHTE3 MembpaHHbIX NMNNAoB..

. TpaHCNopT 1 HaKoMMeHNe NOHOB B KINETKE, a Takke pe3epByap MOHOB KarbLUA.

. CUHTE3 npefLecTBEHHMKOB CTEPOMAHBLIX TOPMOHOB U APYIMX Cneungunyecknx coeagmHeHnNn.

. JeTokcmkauuna BpeHbIX NpoaykToB MeTabonumama (0cobeHHO B renatoLmMTax NO3BOHOYHbIX).

. CUHTE3 NpoTEONUTNYECKUX (PEPMEHTOB.

. MNepBrYHbIV CUHTE3 cekpeTa.

. Komnnekc Nonbdxu (KIN) coctont M3 Tpex MopdonorMyeckmx KOMMOHEHTOB: YMNOLWEHHbIX
LUMCTEPH, MMKPOBAKYOSEN U KPYMHbIX UMCTEPH. B pacTuTenbHbIX KNeTkax LMCTepHbl OTCYTCTBYIOT. Takon
KI" HasbIBalOT QuKmMuocomoli.

OcobeHHocTb cTpoeHusa KIT cocTouMT B TOM, Y4TO Ha CBOMX MeMOpaHax OH HuKOorga He uMmeeT
pubocom.

®yHKkyuu komnekca Nonboxu:

1. ®opmupoBaHue nepBUYHBLIX JIM30COM C UX CBOEOOpasHbiMM MembpaHamu U CrOXHOW
CTPYKTYPHOWN opraHu3saumen rmgponas.

2. dopmMnpoBaHne 0cobbIX CTPYKTYP - NEPOKCUCOM, U MUKPOTENEL, - Ny3bIPbKOB, OrpaHNYEHHbIX
oAnHapHon memMbpaHon 1 cogepalmx katanasy, okcmaasy [1-aMMHOKUCIIOT, ypOTOKCHAa3y U HEKOTopble
apyrue okucnuteneHble (PepMEHTHI.

3. Cbopka M «pocT» MemOpaH, KOTOpble 3aTeM OKPYXXalT HaKaniuBawoLlMecs MNpoayKThbl
ceKpeLmn, Nocre 4Yero OHM 0cBOGOXAAKTCS U3 OpraHensbl.

4. O6e3BOXUBaHNE, HAKOMNMEHWE, YNaKoBKa M TPAHCMOPT NPOAYKTOB CEKpELIMN.

5. CuHTE3 CTPYKTYPHbIX KOMMOHEHTOB KNETKWU, TaKMX, Kak, Hanpumep, KommareH - KOMMOHEHT
COEOUHUTENBHON TKaHW.

6. YyacTtve B CMHTE3e XenTKa SNLEKNeTOK U CUHTEe3e nosimcaxapuaos.

5. Jlusocombl (OT Tpeu. lU3UC - pacTBOpeHne). ITo opgHoMeMOpaHHble My3bipbKW, BHYTPU
KOTOPbIX HaxoOATCA rmapormTuyeckme (epMeHTbl, CUMHTE3MpoBaHHbIE Ha MeMOpaHax LepoxoBaTown
aHgonnasmatunyeckon cetn. Pasmepbl coctaenstoT 0,2 — 0,8 MkM.

PyHKUUU STU3OCOM:

NoO~NOOOP,WDN



1. Tetepodarnmyeckass - ydactme B TMAPOMUTMYCEKON 0OpaboTKe YyXKEepPOOHbIX BELLIECTB,
NoCTynalwLLmMX B KNETKY Npu dparoumMTose 1 nMHoumntose (Mukpodarm).

2. 3awmTHasa - obpasoBaHMe MOLLHO Pa3BUTOM CUCTEMbI JIM30COMHbLIX anmnapatoB B CBOOOAHbIX
KNeTOYHbIX 3anemMeHTax (Makpodaru) kKotopble peanuayoT yHKLUM aaanTUBHOrO UMMYHUTETA.

3. Yuactue BO BHYTPUKIETOMHOM MMULUEBAPEHMU - [NABHOM cnocobe nuUTaHWs NepPBUYHbIX
OZHOKIETOYHbIX 3YKapPUOTHbIX KNETOK.

4. ®PyHKUMA SHOOTEHHOrO NMUTAHUSA B YCMOBUSIX TONOAAHMS MHOTOKIMETOYHbIX OPraHm3MoB -
nepeBapuBaHue C NOMOLLbIO NIM30COM YacTu LUTONMAa3MaTUYECKUX CTPYKTYP U YCBOeHMe obpasytomxcs
HM3KOMOMEKYIAPHbIX COEANHEHWUI HA HYXXObl SHEPreTU4ecKkoro obmeHa.

5. Cneunduryeckasa aytodarus - npyu HeoOXoAMMOCTM YyTUnu3aums n3bbITKOB CekpeTa B KIeTke, a
TakKe Kak perynupyemasi 4esTenbHOCTb NM30COoM B ambpuroreHese, B MOporeHeTu4ecknx npoweccax u
npu anddepeHUMpoBKe KIEeTOK.

6. [llonHasa  kneTtoyHas  aytodparmd - nNpyM  HapyweHun  GapbepHOM  M30NAUMM
BHYTPUIN30COMasIbHbIX MPOTEONTUTUYECKUX (DEPMEHTOB.

6. Bakyosiu (OT naT. vacuus - nonein). OT0 opHOMeMOpaHHble 3amnoSfIHEHHbIE KUOKOCTbIO
nonoctu B uMtonnasme. CyleCcTBYOT pasHble TUMbl BaKyoremn B KneTkax 3yKapuor.

B pactutenbHbIX KneTkax coaepxatcs ocobble Bakyonn, KOTOPbIE CrMBAKTCA M 0O6pasyloT OaHy
Gonbluylo, KOTOpasi CMeLLaeT COOEPXKMMOE KIeTKM K CTEHKe. 3arnorfiHeHbl OHW KINETOYHbIM COKOM -
BOLAHbIM PacTBOPOM OpPraHWYecKMX W HeopraHMYeckux coeguHeHun. MoryT coaepxaTtbCs MUIMEHTHI.
Obonoyka 3TMX BaKyonen Ha3blBaeTCsl moHoruiacmoM. Bo3HvKaloT Bakyonu M3 MNy3bipbKOB,
oTAEensALWmMXCa OT 9HAOMNNAa3MaTUYECKON CEeTH.

Bakyornu XKMBOTHbIX KneToK Gonee Merkue, ObiBaloT OBYX
BWOOB: COKpamumersibHble V nuuwesapumersibHble. COKpaTuUTenbHble XapakTepHbl B OCHOBHOM  AJisl
NMPEeCHOBOAHbIX OAHOKIMETOYHbIX XXUBOTHbIX M Bogopocnen. OHM BbIBOOAT U3NULLKW BOAbI C NPOAYKTaMu
mMeTabonuama Hapyxy. ObpasytoTcst B komnnekce onbmkn. Camoe CrioxXHoe CTPOEHUE COKPaTUTENbHbIX
Bakyonew nMerT MHAdYy3opuun.

MuweBapuTenbHble 00Opa3yrTCA BPEMEHHO AN NMepeBapyBaHUSA BELLECTB M pasHbIX YacTul,
Koraa NUHOUUTO3HbIE U (haroLMTO3HbIE NY3bIPbKA CIIMBAKOTCH C IM30COMaMMU.

DyHKYUU 8aKyonu: nogaepxka Typropa B KrneTke, KoTopas okasbiBaeT COAENCTBME COXPAHEHUIO
NMOCTOSIHHON POPMbI KNETKW, YaCcTUYHOE NepeBapuBaHmne, HaKoMNMeHne 3anacHblX NUTaTenbHbIX BELLECTB,
TOKCUYHBIX NPOAYKTOB MeTabonunama.

7. 510po - sABnSieTCS HEMNPEMEHHBIM KOMMOHEHTOM MOYTU ONSA KaXKOOW KNeTku 3dykapuoT (3a
UCKIMIOYEHMEM 3PUTPOLIMTOB, TPOMOOLIMTOB MIIEKOMUTAIOLWMX, CUTOBUAHbIX TPpyOOoK pacteHun). Knetku,
KaKk npaBumno, MMeKT OAHO $S4pO, HO BCTpevalwTcs AByxsgepHble (MHQY30pun) M MHOrosaepHble
(renatouuTbl, MblleYHble KNeTkn u T. n.). Kaxgbim Tun Knetkn umeeT onpedeneHHoe MOCTOSHHOoe
COOTHOLLUEHNE MexXay obbemamu sapa 1 LMToMnasmbl - SAEpHO-UUTONIa3maTMyeckoe COOTHOLLEHNE.

Appa 6biBaloT pasHon opmbl 1 pasmepoB. Ob6blvHaa dopma sgpa - wapoobpasHas, pexe -
apyras (3Besg4yatas, HenpaswibHas u T. n.). Pasmepsbl konebnioTtcs ot 1 Mkm go 1 cm.

HekoTtopble O[HOKNEeTOoYHbIEe (MHdy30puK " T. n.) nmetoT asa
agpa: eezemamusHoe U 2eHepamueHoe. ['eHepaTtuBHoe — obecneuvBaeT  nepegady  reHeTU4ecKkomn
NHdopmaLmmK, BereTaTuBHOE - perynmpyeT cuHTe3 6enkos.

MokpblTO ABYyMS MeMOpaHamu (BHELIHEW WM BHYTPEHHEW) C SAEePHbIMU MOpamMW, MPUKPLITLIMK
0ocobbIMM  TenbLamu; BHYTPU - SAEPHBIA MaTPUKC, COCTOSALIMIA M3 AOEpHOro coka (Kapuonnasmbl,
HyKrneonnasmbl), sgpbilek (OQHOrO MM HECKONbKUX), PUOOHYKNEONpOTENAHbLIX KOMMIIEKCOB U HUTEWN
xpoMaTuHa. Mexay aABymMs membpaHamu ectb wenb (o1 20 go 60 Hm). BHewHsia membpaHa sapa
CBsI3aHa C 3HAOMIa3mMaTUYeCKoN CeThbIO.

®yHKyuu s0pa: coxpaHeHne W nepedadya reHeTMYECKON WHgopMaUuK, opraHusaums W
perynsauusa npoueccoB obmeHa BeLecTB, (PU3NOMOrMYECKNX U MOPEONOrMYECKNX B KNeTKke (Hampumep,
CUHTe3 Genka).

8. SAAdpbIwKO — 3TO OMeHb MarneHbkasi CTPyKTypa avameTpoM 1 — 5 MKM, KoTopasi NokanuayeTtcs
B sagpe. Coctoutr wu3 «komnnekca PHK ¢ ©Genkamn (pnboHykneonpotemaHblx  ubpunn),
BHYTPEHHEAOPbILLKOBOro XpoMaTuHa 1 13 npefllecTBEHHUKOB CybbeanHuL pubocom (rpaHyn).

®PyHKUYUsI A0pbIWeK: CNHTE3 PUBOCOM.

9. Xpomocomnbi (OT rped. xpoma - LBeT, comMa - Teno) saepHble CTPYKTYpbl, B KOTOpbIX
HaxogaTcs reHbl, coctoaT u3 AHK n 6enka. Kpome Toro, B coctaB XpoMocom BXxoaaT doepmeHTbl n PHK.

10. MumoxoHOpuu orpaHuyeHbl ABYMs MembpaHamu. BHewHsAss membpaHa oToensiet ee ot
rmanonnasmel. OBblMHO OHa MMeeT pa3BUTbIE KOHTYpbl, HEe OOpasyeT BMSYMBAHUA WU  CKIIAOKW.
BHyTpeHHsin1 MeMOpaHa orpaHnumBaeT COOCTBEHHO BHYTPEHHEE COOEPXKMMOE MWUTOXOHAPUM, ee
MaTpPUKC. XapaKTepHOM 4YepTon BHYTPEHHENW MeMOpaHbl MUTOXOHAPWUA SABMSOTCA CKNagku, KoTopble
UMEIOT B MIOCcKknx rpebHewn, unm kpucm. Kak mexmembpaHHOe NPOCTPaHCTBO, Tak M NOMOCTb MaTpukca
3aMoSIHEHbI COAEPXUMbIM FOMOFEHHOro CTpoeHus. B maTpukce mHoOrga BbIOENSAOTCA TOHKUME HUTU U
rpaHynbl.

®yHKUUU MUMOXOHOPULU :

1. OcywecTtBneHne cuHtesa ATO.



2. PacwenneHve yrneBoAOB W XXMPHbIX KWACMOT, MPUYEM HaA HapPy>XHOM MembpaHe M B
OKpyXXatlLlen ee rmanonnasMme ngyT NpoLecchbl aHa3pOOHOro okUcreHus (rMnkonms), a Ha BHYTPEHHEN
MembpaHe MWUTOXOHAPUI MPOMCXOAAT MNpeBpaleHus B UMKNe TpUKapOOHOBLIX KUCNOT U KacKagHblv
nepeHoCc ANEKTPOHOB Ha Kucrnopoa.

3. OcywecTBneHune cnHTesa 6enka. MutoxoHgpum ob6nagatoT NoHOM CUCTEMOW CUHTE3a OerKoB,
T. . UMeloT cBoto cneunduyeckyto OHK, mutoxoHapuansHyto PHK 1 cBon pubocomei.

11. Lleumpuosiu npeacTaBnsaoT co6oN rpaHynsapHble LUNMMHAPLI AnaMmeTpom okono 0,15 MKM u
anvHon 0,5 MKM, NnokanuanpyoLmecst napamMmm B KreTke okosio sapa.

@yHKYUU: OpraHn3aums umMTockeneTa KNeTok. YYacTBYHOT B AENEHUM KIeToK, pacxodsachb K
noncam KneTku.

12. [lMnacmudbl (0T rpey. nnacmuduc, naacmoc - COPMUPOBAHHLIN, BbINENNEHHbIA) -
OByxXmMeMbpaHHble opraHensibl  POTOCMHTE3MPYIOLWMX OpraHM3mMoB (MPEUMYLLECTBEHHO pacTeHUNn).
WmeltoT pasHyto hopMy, okpacky. PasnuyatoT Tpu Buaa:

- Xnoponnacmabi (OT rped. XJIOpoc - 3eNeHbld) - copgepxaT B MeMbpaHax B OCHOBHOM
xnopodunn, onpeaensitoT 3eNeHbln LUBET pacTeHUI, HAaXoOATCS B 3eNeHblX YacTax pacteHuin. OnuHon 5-
10 mkm. KonunyecTtso konebnetcs.

OcHogHasi yHKyusi - doTocuHTe3. B xnoponnactax CHHTE3UPYIOTCA Takke HeKoTopble
nunuabl, 6enkn membpaH.

- Xpomonnacmbl (OT rpey. xpoma - Kpacka, LBEeT) - cogepXaT LUBEeTHble NMUIMEHTbI (KapOTUHbI,
KcaHTomnnbl U Ap.), UMEKT HEMHOTOYUCIIEHHbIE TWUMakouabl, MOYTU OTCYTCTBYIOLLYI BHYTPEHHIOK
MeMOPaHHYH0 CUCTEMY, HAXOAATCH B LBETHbBIX YACTSIX pacTeHus.

DyYyHKYUU: NPVBIEKAOT HAaCeKOMbIX, APYrMX >XWBOTHBLIX [AJ1A  OMbIfIEHUs, pacnpocTpaHeHus
NroAoB N CEMSIH.

- Jletikonnacmsbl (OT rpeu. jielikoe - 6enbid) - 370 OGecuBeTHble NnacTugbl, HaxXogsaTcs B
HeoKpaLleHHbIX YacTsaX pacTeHus.

®yHKyus: 3anacaloT nuTaTenbHble BelwecTBa, NpoaykTel MeTabonmama knetkn. Copgepxat
konbuesyto OHK, pubocombl, BkroveHus, depmeHTbl. MoryT ObiTb NOYTW MOMHOCTBIO 3aMnOfHEHbI
3epHaMu Kpaxmana.

13. Opz2aHouOdb! A8UXKEHUSI: NOXHOHOXKW, XIYTUKN, PECHUYKN.

JIo)XKHOHOXKU, unu nceedonoduu (0T rpeu. iceydoc - HeHacTOAWMIA, Modoc -  Hora)
obpasytoTcs B pesynbTaTe nepeTekaHnst uutonnasmsbl. [pyn aTom 06pasyoTcs OTPOCTKU pa3Hon hopMbl.
XapaKTepHbl 4111 MHOTMX OAHOKMNETOYHbIX (aMebbl, hopamMmuHUepbl, paguonsapumn u 1. Mn.), NerNKoLMTOB
XnBOTHbIX. [lcegonoaum obecneunBaloT 00-BONakMBaHWE TBEPAbIX MMTATENb-HbIX 4YacTuy -
npouecc ghazoyumoasa..

I MK OB DRCMHK M

[MNazmar Mdeckan

Annapat Fonkg+m MEMOa
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OBonadka PHAOCOME
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MoakynApHas — LiuT onn asma
IHOONNAZMATHIECKaA ) !

CETh
Puc. 2 -

CTpoeHue kneTku

PecHu4ku v xay
MUKU COCTOAT N3 MUKPOTPYOOYEK M3 COKpaTUTENbHbLIX BErnkoB, ynopsaoYeHHbIX 0cobbiM obpa3om. Ha
nonepeyHoOM cpese UMerT Ha nepudepnmn AeBATb ABOMHLIX MUKPOTPYOOUeK, a B LeHTpe - ABe. MMoKpbIThI
PECHUYKM WU XIYTUKM Mna3maTtnyeckon membpaHon. Umetor guametp okono 0,25 mkm. OTnuyalotcs
ONVHON (PECHWYKM KOPOTKUE, XXIYTUKM - ONTUHHBIE) N XapaKTepoM ABWXKeHUS (y XKryTUKOB CrvparnbHbIv, Y
pecHUYeKk — MepLa-TenbHbIW, BONHOOBPpasHbIv). [ABUKEHUS peCHUYEK CKOOPONUHUPOBAaHSI.



BcTpeyaroTcs OHM Yy OOHOKNETOYHbBIX OPraHM3MOB, B KNeTKax TKAHEeN MHOMOKMETOYHbIX (KIYTUK - Y
CcnepMaTo3ougoB, PECHUYKM - B MepLaTeNlbHOM 3MUTENnn).

PyHKUUU PeCcHUYEK U XX2YMUKO8: IBMXEHUE OAHOKMETOYHbIX OpraHM3aMoB, obecneve-Hue
nuwen (KryTUKM nueBapuTenbHbiX KNETOK rmapbl U T. N.), Ocsa3aTenbHasi M 3awWmtHas gyHKUUM
(PeCHUYKN KNeTOK CrM3NCTON 060MNOYKM U T. N.).

14. Pu6ocombi — 3TO CrnoxHble puboHykneonpoTenasl (PHIM), B cocTaB KOTOpLIX BXOOAT Genku 1
monekynbl PHK. Ux pasmepbl coctasnsaioT 15 — 35 HM B guameTpe.

Ha ocHoee nony4yeHHbIx OaHHbIX CPasHUMb 3yKapuomu4ecKue U MpoKapuomu4eckue
KJ1lemku.

Yepmbl cxodcmea u pa3siuyusi 8 CmpoeHuU pacmumersibHbIX U XXUBOMHbIX Kilemok (puc.
3.

PactutenbHble kKneTku

YKMBOTHbIE KNETKN

YepTbl pasnmyms

1. O6onouyka Toncrag, ynpyrasi, COCTOMUT M3 LENono3bl — KneTyaTku.

2. metotca nnactuabl.

3. PasBuTtas cuctema Bakyorien unu ogHa KpynHas ueHTparnbHas Bakyorb.

1. OBonoyka TOHKas, NpeacTaBnsieT COOON YNNOTHEHHbIV CIOW LUTOMMa3mbl.

2. Mnactuabl OTCYTCTBYHOT.

3. Bakyonu obbl4HO OTCYTCTBYHOT, B HEKOTOPbIX KINEeTKax pa3BuTbl HE3HAUYUTENBHO.

YepTbl cxo4cTBa

MembpaHa, yutonnasma, S4po ¢ speHon MeMOpaHoW, nopamu, SAEPHBIM COKOM, XpOMOCOMaMMu,
MUTOXOHOPUWN (OTNMYHBI MO CTPOEHUIO), PUBOCOMBI.

HBOTHAH ENETKA
‘Quem‘pmm‘m LMTOTA3MATIHE CKal Membp aHa

MO OTOV OO g
BeMKOBbIE BOMOKES

AJPEBIITE D

BAKYIE armrapar [ o pest

XPONATHEL

AfepHAT
¥ nemfpasa

appo
pHEDCDM%

SEIOIITAZHATHE CHAT
CETE (ITagKad)

SHAOITIA?RIATHHECEAR

. CETE (118 0X0EATAT) -
TR 0COMED
- nefroTmacT B AR O

HIOPOIMACT KIETOWIAA CTEHEA

PACTHTENEHAM KIETEA
Puc. 3 — CtpoeHune pacTuTenbHOW M XXUBOTHOMW KNETOK

—

DdanTte onpeaeneHusi NOHATUI: BKIIOYEHUs, OpraHouAabl.

2. Kakve oCOGEHHOCTU CTpoeHUs Agpa obGecneuyMBalOT OOMEH BellecTB Mexay SAPOM U
uuTonnasmomn?

3. BcnomHuTe, Kakue (pyHKLMU BbINOMHAOT pa3fiMyHble opraHouAabl KNeToK.

4. 3anonHute cxemy «lMpouecchbl Xu3HeAeATENbHOCTU KIEeTKU»
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JBIxeHEE - 3HaYeHHe

ITHTOTTA3MEI
JIBIXaHe-----
KH3HeIeATeThHOCTh
KIETKH TTuranue ----- KaK mocTynaroT MITATENEHEIE BEMECTBA
PasmHOKeHHe -----  KaK IpOHCXOIHT

PocT-----3Ha4eHne

5. Kakue CTpyKTypHble aneMeHTbl UMeoT KNeTKn?

6. [loyemy Henb3sa cuuTaTb SAAPO 06A3aTesIbHbIM KOMMOHEHTOM CTPOEHUS KIeTokK
OpraHu3mMoB?

7. YTO Takoe XpOMOCOMbI?

8. Kakyto ponb urpatoT xrioponsnacTbl U BaKyosniu B XKU3HW PacTUTEINTbHOW KNeTKM.

9. OnnwunTe cTpoeHne Komnrekca Fronbaxu.

10. JlanTe onpeaeneHUs NOHATUN: HyKNneoua, nnasmuaa, 6auunna.

11. Kakne 0OCOGEHHOCTU CTPOEHUA U XKU3HEeAEATENIbHOCTU OaKTepu MNO3BONSAKT UM
nepexuBaTb HeGnaronpuAaTHbIE YCIIOBUA?

MNMpakTnyeckas pa6ota 3

M3yyeHune KNeTo4YHON Teopun CTPOEHNSA OPraHu3MoB.

Bonpochkl ana o6cyxaeHus

McTopunst OTKPbITUA KNETKM U KNETOYHbLIX OpraHonaoB.

CospgaHue kneto4Hon Teopun. OCHOBHbLIE NOSNOXEHNSA KNETOYHOM TEOPUN.

3HaueHne KNeTo4HOM Teopun Ans passuTusa Gruonoruu.

CoBpeMeHHOoe COCTOSIHME KIEeTOYHOM TeopUun.

OpraHoungpl obLLero n cneynanbHOro Ha3Ha4YeHs.

[IBymeMOpaHHble, OAHOMeMOpaHHble W HemeMOpaHHble opraHougbl, CTPOEHME U

oakwN~

OyHKLMN.
MpakTnyeckasn pabora 4

«MN3yyeHmne cTpoeHUs u (hyHKUUIA GenKoB, YyrneBoAOB, NIMMUAOB, HYKITIEMHOBbLIX KACNOT U
MX POSIN B KIeTKe».

1.0aTb onpeaeneHne opraHNYeCcKknx BELLLECTB B KNeTKe.

2 [aTtb onpeneneHns 6enku, Xupbl, yrneBoabl, HYKNEeMHOBbIE KUCTOTbI.

3. 3anonHuTe Tabnuuy.

4. Yacto npu HepocTaTke MMTaHUS roBopsiT o GenkoBoMm AeduumTe B pauMoHe 4YeroBeka, a
no4yemy He roBopsAT 06 yrneBogHOM UNu XXuposom geduumTe?

OpraHunyeckue BellecTsa

HasBaHue OcobeHHoCTU PyHKUMM

CTpoeHUs (CTPYKTypa)

Benku.
Kupbl (nunuab)
Yrnesogpl.

HyknenHoBble kucnotbl (OHK,
PHK)

MpakTnyeckas pabora 5.

M3y4yeHne bMocuHTe3a benka.

Uenb: cchopmmpoBate y CTYAEHTOB 3HaAHWSE O T[EHETUYEeCKOM KOAe, CBOWCTBaX KoAa,
0COBEHHOCTSAX MPOLECCOB TPAHCKPUMLMKM U TPAHCNAUMN, NPUHLMNAX cMHTe3a 6enkos.

O6opyaoBaHuA: Tabnuubl, UNNIOCTPUPYIOLLWE NPOLECChI TPAaHCKPUNUUX U TpaHCNaUmMmM, Moaenb
OHK, ctpoeHne monekyn OHK, reHeTudecknii koa.

AKTyanusauusi onopHbIX 3HaHUN

1. HasoBWTE HYKINENHOBbBIE KNCMNOTbI, OXapaKTepPU3ynTe porib HYKMENHOBbLIX KUCHOT.

2. Hazosute tunbl PHK.
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3. B kakoM opraHouge npoucxoguT cuHTe3 6enkoB?

4. Yto saBnsaeTcss MOHOMepaMu Monekynbl 6enka?

5. CKOMbKO aMUHOKMCIOT BXOAMUT B cocTaB benka?

6. Kakoe cTpoeHne MMetoT aMUHOKUCTIOTbI?

7. Kakoe cTpoeHune nmeet mMornekyna b6enka?

8. Kakyto ponb urpatoT 6enku B opraHuame Yenoseka?

KoHTponb ncxogHoro ypoBHSA 3HaHWUA

1. Yto saBnsetca MoHomepoM [HK: a) asoTucTble OcHOBaHwusi; 6) nMeHTo3a; B) MypUWHbI; T)
HyKneoTua; 4) ammHokucnoTta?

2. Kak Ha3sbiBaeTcs npouecc nepenucbiBaHms uHgopmaumm ¢ HK Ha MPHK a) pennukauus; 6)
TPaAHCKPUMNLUWMSE; B) MPOLECCUHT; T) PEKOTHULNS; ) TpaHcnaumna?

3. 4. Yto aBnsdeTca MOHOMepaMy Monekynbl 6ernka: a) a3oTucTble OCHOBaHWs; 6) NeHTo3a; B)
MyPVHbI; T) HYKNeoTuA,; A4) aMMHoKMcnoTa?

4. Yto Takoe aHTUKOAOH: a) Tpunnet, kogupyowmn Hutn monekynel AHK; 6) Tpunnet TPHK; B)
Tpunnet uPHK; r) tpunnet mPHK?

5. Kak HasbiBaeTca npouecc cbopku GenkoBor Monekyrnbl Ha pubocomax: a) uHuumauusi; 6)
TpaHCNALMS; B) TePMUHALNS; T) MPOLIECCUHT; O) TPaHCKpUnuma?

6. BbibepuTe npaBurbHble YTBEPXOEHMA: @) KOOMPOBaHME OOHOW aMWHOKUCIIOTbI BO3MOXHA
pasHbIMK Tpunnetamu; 6) ogMHAKoBblE aMUHOKUCIIOTHI KOAUPYIOTCS OAMHAKOBBIMU TPUMMETaMU Y BCEX
OpraHuM3moB; B) B TpunsfeTe 4eTbipe HyKNeoTuaa; I) reHeTUYECKU Kop YHuBepcaneH; A) OZHOMY
TPUMNMETY MOXET COOTBETCTBOBATbL HECKOJTbKO aMUHOKMCHOT.

Xop paboTbl

3apayva Ne1

MocnepoBatenbHOCTb HykneotngoB B [OHK, xpaHswero uHgopmaumio o Oenke WHCynuHe,
HauymHaeTcsa Tak: -AAALALLUTIUTTI TATAL-.

Hanuwwnte nocnegoBaTenbHOCTb @MUHOKUCIIOT, KOTOPOW HaYMHAETCH Lienb UHCYNMHA

3apaya Ne2

®parmeHt UMPHK wumeetr cnegylowee crtpoeHne: -TAYTAIYALYYUAAA-. Onpegenute
aHTukogoHbl TPHK 1 nocnegoBatenbHOCTb aMUHOKMCIOT, 3aKOAMPOBaHHYO B 3TOM doparmeHTe. Takke
HanuwuTe dparmeHT monekynbl IHK, Ha koTopom Gbina cMHTesmpoBaHa aTta MPHK.

3apgaya Ne3

®parmeHT OHK umeeT cnepyiowlyio nocnegoBaTenbHOCTb Hykneotuaos -TTAMULTATUL-.
YcTaHOBUTE  HYKNeoTMAHYH nocnegoBatenbHocTb MPHK, koTopad cuHTesauMpyeTca Ha [aHHOM
dparmeHTe, U NOCNegoBaTENbHOCTb HYKNEOTMAOB, COOTBETCTBYOLUX aHTMKogoHy TPHK.

3apaya Ne4

®parmeHT ogHon n3 uenen OHK nmeet cneaytowee crtpoenune: -IMMUTUTAIMUTTL-. MocTtponTe
Ha Hel MPHK 1 onpegenute nocnegoBaTenbHOCTb aMUHOKUCIIOT BO pparMeHTe Morekyrbl benka (ans
3TOro MCNonb3ynTe Tabnuuy reHeTUYeCcKoro Koaa).

3apgaya Ne6

B 6uocuHTese nonvnentuga yvacteoBanu TPHK ¢ aHtukogoHamu YYA, I'TL, UL, AYY, UIY.
OnpenenuTte HyKNeoTUMAHYK NOCMeAoBaTENbHOCTbL yvacTka kaxaow uenn monekynbel OHK, koTopbin
HeceT MHGOPMAaLMIO O CUHTE3UPYEMOM NONUNENTUAE, U YACNO HYKNEOTUAOB, CoOAepX)aluux ageHuH (A),
ryaHuH (), TumuH (T) 1 umTtosuH (L) B AByLenovHon Mmonekyne AHK. OTeBeT nosicHuTe.

3apayva Ne7

B ©mocuHTe3se dparmeHTa Monekynbl 6enka ydactBoBanu nocrnegosaTtensHo monekynsl TPHK ¢
aHTukogoHamn AAIl, AAY, ITA, YAA, UAA. Onpegenute amMMHOKUCIIOTHYIO MOCreAoBaTeNbHOCTb
CMHTe3Mpyemoro dparMeHTa MoneKynbl 6enka W HykneoTMAHYH NOCNedoBaTeNibHOCTb YyyacTka
aByxuenoveyHon monekynel OHK, B KOTOpon 3akoaupoBaHa WH(oOpmMauMss O NEepBUYHOMN CTPYKType
Monekynbl ©enka. OObsACHMTE nocnefoBaTeflbHOCTb BalMX AEWCTBUMW. [N  pelenHus 3agayu
ncnonb3ynte Tabnuuy reHeTu4ecKkoro Koaa.

MpakTuyeckasn paborta 6
Tema. CpaBHeHMe npoLeccoB (POTOCUHTE3A U XEMOCUHTE3a.
Lenb: BbISBUTL YepTbl CXOACTBA U pasnunuus npoLeccoB POTOCUHTE3A U XEMOCUHTE3A.
Xopa paboThbl.
1. [aTb onpegeneHne npouecca poTocMHTE3a.
2. [aTtb onpegeneHue npouecca XeMOCUHTE3a.
3. 3anonHuTb Tabnuuy.
CpaBHeHue npoueccoB POTOCMHTE3A N XEMOCHHTE3A.
Mpu3aHakm POoTOCUHTES XeMOoCUHTE3

OpraHuambl

Mcnonb3yemble NpoayKTbl
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OTanbl npouecca

Heobxoaumble B-Ba

Ycnosus

Mecto NpoOTEKaHUA
npoueccos

KoHeuYHble NpoayKThbl

Xumunyeckme peakunmn

Kon-Bo 3aTpayeHHOWN aHepruu

BbiBoA4: NpyM  KakMx ycroBusix Ha 3emne MOXEeT XEMOCWHTE3 MOSIHOCTbI 3aMEHUTLCS
dOTOCUHTE3OM?

MpakTnyeckasn paéora 7

N3yyeHne nHauBnayanbHoOro pa3BuTus opraHM3mMoB.

Tema: BoisiBneHne wn onucaHwe npuM3HaKoB CXOACTBA 3apodblluer 4enoBeka W Apyrux
MO3BOHOYHbIX KaK A0OKa3aTeNbCTBO MX 3BOSIIOLMOHHOIO poacTBa

Llenb: BbISIBUTb MPU3HAKM CXOACTBA 3apoAblllel YenoBeka U APYrnx Nno3BOHOYHLIX, FOBOpSALLME
00 1X 3BOMOLMOHHOM POACTBE; HAYUYUTbCS aHaNM3NpPoOBaTb M CpaBHUBATb.

Bonpockl aons BXogHOro UHAMBUAYanbHOro MMCbMEHHOro TePMUHONOrMYeCKOro AUKTaHTa

C 3TanoHamu oTBETOB

1. MHguBmnayansHoe pa3sutue opraHnsma

2. OnnopoTBopeHHas AnLEKneTka

3. lMpouecc obpazoBaHUsA OUMIOUOHOW 3UrOTbl B pe3ynbTaTe CIMUSHUA MYXXCKOW W >KEHCKON
rannongHbix rameT

4. lLlapoobpasHbifi 0OHOCHONHbBIV 3apOAbIL C MOSIOCTBI BHYTPU

5. [IByXCnoWHbIN 3apoAbiLl C NOMOCTbI0 BHYTPU

6. Hapy>XHbI Cron KNeTok ABYXCMOMHOIO 3apoapllla

7. BHYTpPEHHUI CNOWN KEeTOK ABYXCOWHOMO 3apofbia

8. TpeTuii 3apoAbIEBbIN NNCTOK

9. Ctagua pa3suTus 3apoplllia, Ha KOTOPOW NPOMCXOAUT 3aKnaZka BCEX BHYTPEHHMUX OpraHoB

10. Tllepwog wvHAMBUAYaNbHOIO pPasBUTUSA, KOTOPbIA Ha4MHAETCAa C OMfoAOTBOPEHUA W
npencrtaensieT cobon npouecc (OPMUPOBAHMSA CIOXHOMO MHOIOKMETOYHOrO OpraHusaMa, B KOTOPOM
npeacTaBneHbl BCE CUCTEMbl OpraHoB. 3akaHuMBaeTCs 3TOT MEepuof BbIXOOOM FMYUMHKA U3 CBOUX
obonoyek (Mpu NIMYUHOYHOM TUME), BLIXOAOM OCOOU M3 Arua (NpWU ANLEKTAOHOM TUMNE) U POXOEHVEM
0ocobu (Npy BHYTPUYTPOOHOM TUME OHTOrEeHes3a).

OmarnoH omeemos:

1.0HmMozeHe3

2. Bueoma

3. OnnodomeopeHue

4. bnacmyna

5. Macmpyna
6. 9kmodepma
7. O9Hmodepma
8. Me3odepma
9. Hedpyna
10. OmbpuozeHes

CamocTosATenbHasa paboTta obyyatoLmxcs

3apaHue 1

MpounTtanTe TekcT

dakT eauMHCTBA MPOMCXOXOEHUS  XKMBbIX OpraHM3mMoB Obim  YCTaHOBIMIEH Ha OCHOBE
3MOPUONIOrMYECKMX UCCIIEA0BAHNNA, B OCHOBE KOTOPbIX NeXaT AaHHbIe HayKn amOpuonormu.

Ombpuronorus— Hayka, n3yyatoLasi 3apoblLLeBOe pa3BUTME OPraHN3MOB.

Bce MHOrokneTouHble XMBOTHblE pa3BMBalOTCA M3 OOHOW OMNMOOOTBOPEHHON sLekneTku. B
npouecce 3MOPUOHANBHOMO Pa3BUTMS OHU NPOXOAAT cTaauuM ApobneHusi, obpasoBaHve AOBYX- U
TPEXCMNOWHOrO  3apoapblllent, (OpMUPOBaAHUS OpraHoB W3 3apodpblieBbiXx nUCTKOB. CxoacTBo
3apOAbILLIEBOr0 Pas3BUTUSA XKNBOTHBLIX CBUAETENBCTBYET O €AUHCTBE UX MPOUCXOXKOEHNS.

C ocobon 0T4YeTNMBOCTLIO CXOACTBO 3MOPMOHanbHBIX CTAAuNA BbICTYNaeT B NpeAenax oTAeNbHbIX
TUMOB M KNaccoB. Tak, HA paHHWX CTaauaX PasBUTUS Yy 3apOAbllLel MO3BOHOYHbIX (PbiObl, ALEpuULbl,
Kponuka, 4YenoBeka) HabnogaeTcss nopasuTenbHOe cxoAcTBO: hopMa Tena (BCce OHW MMEKT FOfIOBHOW,
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TYNOBULLHbIA 1 XBOCTOBOM OTAENbl), 3a4aTkiM KOHEeYHOCTen, no 6okam Tena —3ayaTtku kabp, oauH Kpyr
KpoBooGpaLleHns u ap.

3apoabllun He TONbKO 3EMHOBOAHbLIX, HO U BCeX 6e3 UCKNI0YEeHNsT MO3BOHOYHBIX KMBOTHbIX Takke
UMEIOT Ha paHHUX CTagusix pasBuMTUS >kabepHble Lenu, AByXKamepHoe cepaue W Apyrve npusHaku,
XapakTepHble ans pbl6. Hanpymep, nTnynii 3apogpill B NepBble AHWM HAaCKMXKUBAHWS Takxke npeacraBnseT
cobon xBocTaToe pblboobpasHoe CyLIECTBO C xabepHbiMK Wwensamn. Ha aTon ctagum Gygoywmn nteHew
obHapyXnBaeT CXOACTBO M C HU3WMMK pblibamu, U C NUYUHKAMKU ampubuin, u ¢ paHHUMKU CTaausaMu
pasBUTMSA OPYrMX MO3BOHOYHbIX XMBOTHBLIX (B T.4. U 4YeroBeka). Ha nmocrnepywolmx ctagmusax pasBuTust
3apoabIl NTULbI CTAHOBUTCS MOXOXMM Ha NMPECMbIKaIOLLMXCS.

Mo mMepe pa3BuTUS 3apoabilien 4epTbl pasnuMunst BeicTynatT Bce Gonee ABCTBEHHO. [Mpuyem
BHa4arne nposBMsAOTCS MPU3HAKU Kracca, K KOTOPOMY OTHOCHATCS 3apofbllun, 3aTeM MpU3HaKM oTpsga um
Ha ewe Bonee NO3gHMX CTaamsx - MPU3HakM poda u Buga. dTa 3aKOHOMEPHOCTb B Pa3BUTUM 3apoabillen
yKkasblBaeT Ha UX POACTBO, NMPOUCXOXAEHWE OT OOHOro CTBOMA, KOTOPLIA B X0o4e 3BONLMM pacnancs Ha
MHOXECTBO BETBEW.

OcHoBbIBasicb Ha NpMBEAEHHbIX BbilLe, a Takke MHOXeCTBe ApYyrnx akToB, HEMELKNE YYeHble
®.Mionnep n O.Mekkenb BO BTOPOW nonoBuHe XIX B. yCTaHOBWMM 3aKOH COOTHOLLUEHWS OHTOreHesa,
KOTOpLIN Nony4mn Has3BaHWe OuoreHeTndeckoro 3akoHa. CoasiacHo 3moMy 3aKoHy Kaxdasi 0cobb 8
UHAueUOyanbHOM pa3eumuu (OHMoOz2eHe3€e)no8mopssem Ucmopuro paseumus ceoezo suda(gunozeHes),
Usiu, KOpoYe, OHIMO2EeHE3 eCMb KpamkKoe MosmopeHue ¢husiozeHesa.

OpaHako 3a KOpOTKUA NepuoL MHANBUOYAIbHOIO Pa3BUTUSA 0COOb HE MOXET NOBTOPUTL BCE aTanbl
3BOMIOUMN, KOTOpas coBepllanacb ThiCAYM WU MWANKWOHbI NeT. [loaTomy nNOBTOpPEHUE CTagun
NCTOPUYECKOrO Pa3BUTUS Buaa B 3apoblLLEBOM Pa3BUTMM NPOVCXOAMUT B CKaTon POpMe, C BbiNageHNEM
psga atanoB. Kpome Toro, aMGpmMOHbI MMEKT CXOACTBO HE CO B3pOCIbiMK hopMamMu Mpenkos, a C MX
3apogbiwamMu. Tak, B OHTOreHese MrekonuTalwmux u pbld MMeeTcs 3dTamn, Ha KOTOPOM Yy 3apOoAbillen
obpasytoTcs xabepHble oyru. Y 3apogpilla pbibbl HA OCHOBaHUKM 3TUX Ayr obpasyeTcsa opraH AbixaHus —
xabepHbln annapaT. B oHTOreHese MnekonuTaloLMX MOBTOPSIETCS He CTpOeHMe xabepHoro annapara
B3poCnblX pblb, a CTpoeHMe 3aknafgok abepHoro annapaTa 3apodbilla, Ha OCHOBE KOTOpbIX Y
MITEKONUTAIOLMX Pa3BMBAKOTCA COBEPLUEHHO WMHblE OpraHbl (XpsiLM ropTaHu u Tpaxeu). B paspaboTke
TEOpMM OHTOreHe3a BbIGAMOLWLYIOCS POfb Ccbirpany uccregoBaHusa akagemuka A.H.CesepuoBa. OH
Jokasarn, YTo M3MEHEHUE UCTOPUYECKOrO PasBUTUS OBYCIOBMEHbI M3MEHEHMSMWU XO4a 3apOAblLLEBOro
pa3BuTus. HacneacTBeHHble M3MEHEHUS 3aTparvBaloT BCE CTaaWW XU3HEHHOTO LMKNA, B TOM YuChE U
3apoabiweBbin nepuod. MyTaumm, Bo3HMKaOWMNE B XOA4€E pasBUTMSA 3apodbllla, Kak NpaBuio, HapyLiawT
B3aUMOJENCTBME B OpraHmamMe M BedyT K ero rmbenu. OgHako Menkue MyTauum MOryT OKasaTbCs
nonesHbIMK 1 Torga COXpaHATCH ecTecTBeHHbIM oTbopom. OHM nepegagyTcs NOTOMCTBY, BKMOYATCA B
NCTOPUYECKOE Pa3BUTUE, BNNSS Ha €ro XOA.

MNMocne npoyTteHusi TEKCTa B TeTpaau AanTe NMCbMEHHbIN OTBET Ha BOMPOCHI:

1.Kak HasblBaeTCcs Hayka O 3apoAbiLLEBOM pPasBUTUN OpraHU3MoB?

2. Kakve Tpu ctagmm npoxogsT B npouecce 3amMOpMOHanbHOro pasBUTUS BCE MHOMOKIETOYHbIE
KUBOTHbIE?

3. MepeuncnuTe NpusHaky CXOACTBA 3apoablLlelt Y NO3BOHOYHbIX.

4. Kakne yyeHble cchopmynupoBanu 61oreHeTU4ecknin 3akoH?

5. NanTe onpeageneHve TepMmMHaM OHTOreHe3 1 ounoreHes.

6. MpueegnTe dopmynupoBKY BMOreHeTU4ECKOro 3akoHa.

7. ViccnepoBaHust KAkoro 13 0TEYECTBEHHBIX BbIAAOLWMXCHA YHEHBIX Chirpanv 04eHb BaXKHYHO porib
B pa3paboTke Teopun oHToreHesa?

3apaHue 2.

PaccmoTpute cxemMy oOpa3oBaHWsi KOMMMEKCa OCEBbIX OPraHoB Yy JaHUeTHuKa. 3apucyite
cTagmio OOpPMUPOBAHMSA OCEBbLIX OPraHOB (XOPAbl, KALWEYHOW TPpyOKu, HEPBHOWM TPyOKM), 0603HaUbTE UX.

DrTOOEpPMA

HepBHbIii sxero00

T Xopaa
53 2)
>
- =3
= Mesonepma
= = I'acrpouenn - IMoaocrs
Z ) 5 — KHIDe4dYHOo
% =) = TPYOKH
-, Ly
- > .
2
‘D,
» 6/0/a|0 ~d 8
~ Qs Kuuleunasi 3HToaepmMa
3apaHue 3
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3apucyiiTe 3apoabin pbibbl U YenoBeka Ha NepBOl U NocneaHen CcTagun pasBuUTUsS.

Puiba Canamannpa  Yepenaxa Kpuica Yenosex

BbiBoA: OTBETUTL Ha BOMPOC: O YeM CBUAETENLCTBYIOT CXOACTBA 3apoAbIlen 1 X pasnuuns?
NTorosbili KOHTPOMb

Bbibepute 0guH MM HECKOMbKO NPaBUIlbHbIX OTBETOB

1. OmbpunoreHes — 3To npoLecc:

a) onnoJoTBOPEHUS

©0) opobreHns 3uroTobl

B) 06pa3oBaHMs 3UrOThI

r) hOPMMPOBaHUSA BHYTPEHHNX OPraHoB

[) 3apoAbILLEBOro pa3BnUTMS opraHMama

€) 3apodblLLEeBOro )opMMpPOBaHNS reHOB

2. Y Bcex NO3BOHOYHbLIX CYLLECTBYeT €AMHbIA NnaH OpMUPOBaHNS TKaHen U OpraHoB, KOTOPbIN

ACHO BUOEH Ha Ha4albHbIX CTaguax nHOMBMAyarnbHOro pa3BnTuUA. OTO MOXET CBMAETENLCTBOBATL O TOM,

YTO!:

a) 3TOT NNnaH 3anucaH Ha ypoBHe reHoB B Monekynax AHK

6) nporpamma pa3BuTUS OpPraHM3MOB BO3HMKI1A CAMOMNPOM3BOSIbHO
B) XMBbl€ CyLLECTBa ABMATCA TBOpeHueM Bbicwero Pasyma

r) nnaH 6bin co3gaH MHOrO MUSIIMOHOB NeT Hasaz

3. OMbpuroreHes — 31O Nepro XM3HW OT ... OO ....

a) NosIBNEeHns Ha cBeT

0) cmepTH
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B) 06pa3oBaHMs 3UroThI

r) NONOBO3pPErioro opraHMama
4. OHTOreHes3 HaunHaeTcs C:
a) co3peBaHus rameT

©) obpa3oBaHusa 3UroThbl

B) hopMmMpoBaHnst aSMOp1oHa
r) NOSIBNEHNSA Ha CBET

) MOMEHTa OnoA0TBOPEHUS

5. CxopctBO 3M6pI/IOHOB NO3BOHOYHbLIX Ha Ha4alibHbIX CTaAnAX pa3BuTuA K. 53p 00 bACHAN:

a) aMbpuroHanbLHOWM NHAYKUMEN

©) eQuHBIM N1aHOM 3aKITafKu OpraHoB U TKAHeWN
B) CMOCOOHOCTLIO 3UrOThl K ApOo6neHnto

) CNOCOBHOCTBLIO KNETOK K andpcpepeHumnpoBke

BOmarioHbl omeemos:
1-0,2-a,3-6-3,4-6,0,5-6

lpakmuy4eckasi paboma 8
CpaBHeHMe NnpoueccoB MMTO3a U Meio3a.

Lenb: BbISABUTD YepTbl CXO0ACTBa U pa3rinynd B npoueccax Mmmto3a u Menosa.

Xopa paboThbl.

1. [aTtb onpeneneHue npouecca MUTO3.
2. [aTb onpegeneHne npowuecca Menoas.
3. 3anonHuTb Tabnuuy.

CpaBHeHne NpoLEeccoB AeNEHNst KIeTOK.

MpusHakn

MwuTto3

Mewos

KneTku, npuctynawowme K
AeneHunio (Komn-Bo XpoMOCOM)

®da3sbl genenus

HouepHue  kneTkn  (kon-BQ
XPOMOCOM)

Buonoruyecknin cmbicn

MpakTnyeckas pa6ota 9.

Tema. CpaBHeHVIe npoueccoB 6ecnonoro u NnonoBoro Pa3MHOXeHUA.
Lenb: BbISBUTD YepTbl CXO0AOCTBa U pa3nnyna B npoueccax Gecrnonoro n NonoBoro Pa3MHOXeHUA.

Xopa paboThbl.

1.
Pa3MHOXEHUSI.

2.
Pa3MHOXEHMSI.

3

CpaBHeHe NpoLEeccoB pa3MHOXEHUSA

HaTb onpeneneHvne npouecca

Jatb  onpendeneHve  npouecca

3anonHuTb Tabnuuy.

MpusHakn

Becnonoe

Nonosoe

Poautenu

KneTtkn, yyacTsyloLime B
npouecce

Mbpuapl

Kon-Bo rubpuaos

BpeMH nony4yeHuna nokoneHuna

Buonoruyecknin cmbicn

Mpumepbl B pacTUTENBHOM MUpe

an/IMepr B XMBOTHOM MuUpe

6ecnonoro

nosfioBoro
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BbiBoA: novemMy B NpoLecce 3BOMLMN He UcHe3 OAWNH U3 BUOOB Pa3MHOXEHNS?

MpakTnyeckas padota 10

Tema. CpaBHeHMe NPOLIECCOB OMJSIOAOTBOPEHUA Y LIBETKOBbLIX PacTeHMA U MO3BOHOYHbIX
XVBOTHbIX.

Lenb: BbIsSIBATb 4YepTbl CXOACTBA M pasnMuMs B npoueccax ONfoAoTBOPEHWS Y LIBETKOBbIX
pacTEeHWUI N NO3BOHOYHbIX KNBOTHbIX.

Xopa paboTbl.
1. [aTtb onpegeneHne npouecca OnioA0TBOPEHME.
2. [aTb onpegeneHne ABOMHOMO OMNMO4OTBOPEHUS.
3. 3anonHuTb Tabnuuy.
CpaBHeHue npoLeccoB
MpusHakm LiBeTkoBLIE Mo3BOHOYHbIE XXMBOTHbIE

pacteHunsa

HasaHune n CTpO€EeHune
YKEHCKOW rameTbl

Pacnonoxenue >KEHCKOW
ramMmeTbl

HassaHne 1  cTpoeHwne
MY>KCKOW rameThbl

PacnonoxeHue MY>XCKOW
rameTbl

MecTo npouecca

PesynbTat npouecca

Buonoruyecknin cmbicn

BbiBopa: Kak Bbl cumTaeTe, y KOro u noyemy npoLecc onfoaoTBOPEHNsI NPOTEKAET CroXHee?

MpakTnyeckas pa6ora 11.

M3yyeHne OCHOBHbIX 3aKOHOB FreHeTUKMU

1. UnniocTpauun nepeoro n BToporo 3akoHoB MeHaens

3apgava 1

eH 4yepHOM MacTV y KpynHoporaTtoro ckoTa AOMUHWPYET Hag reHoM KpacHow macTtu. Kakoe
notomctBo Fi nonyumTcs OT CKpeluMBaHWUS YMCTOMOPOAHOrO YepHoro 6bika C KpacHbIMKW KOpoBamu?
Kakoe notomcTBO F, Mony4ntcs oT cKpelumBaHus mexay cobow rmépngos?

PeweHne

A — reH yepHoO MacTu, a — reH KpacHon MacTu.

1. KpacHble KOpOBbl HECYT PELEeCCUMBHbIA MPU3HAK, CregoBaTesibHO, OHM FOMO3UIOTHBLI MO
pPEeLECCMBHOMY FeHy 1 UX reHOTUN — aa.

2. Bblk HECeT AOMWHAHTHbBIA MPU3HAK YEPHOM MacCTU U SBNSIETCA YMCTOMOPOAHLIM, T.€.
romo3urotHeiM. CnegoBaTenbHO, ero reHoTun — AA.

3. omMo3uroTHble 0ocobu o6pasylT OAWH TUM ramMeT, MNO3TOMY YepHbIn Oblk MOXeT

npoayunpoBaTb TOMbKO raMeTbl, Hecyllne AOMWHAHTHbIN reH A, a KpacHble KOPOBbl HECYT TONbKO
PEeLECCUBHbIN reH a.

4, OHu MoryT codyeTaTbCa TOMbKO OAHMM CMOCOOOM, B pesynbTate 4Yero obpasyetcs
eauHoobpasHoe nokoneHue Fq ¢ reHoTMnom Aa.
5. [[eTepo3uroTbl C paBHOM BEPOATHOCTbIO (DOPMUPYIOT rameTbl, cogepxalume reHsl A v a.

WX cnusiHne HoOCUT cnyvavHbli  Xapaktep, noatomy B F,6yayT BcTpeyaTbCsl KUBOTHbIE C
reHoTunamu AA (25%), Aa (50%) wun aa (25%), TO ecTb 0cobu C [OOMMHAHTHBIM Mpu3Hakom OyayT
COCTaBNATb NPUMEpPHO 75%.

Cxema ckpeluynBaHus

P ‘ Qaa ‘ % JAA

17



KpacHble YepHbIN
rameT
o Oa Oa
F4 Aa
100% yepHble
Fi QAa N JAa
YepHble YepHble
rameT
g Oa Oa | Oa Qa
F, A A A a
A a a a
75% 25%
YepHble KpacHble
OTtBeT

Mpu ckpelmBaHUmM YUCTONOPOOHOrO YEPHOrO Bblka C KpacHbIMUM KOpOBamMu BCe NOTOMCTBO byaeT
YepHoro ugeTa. [Npu ckpewmBaHm mexay cobon mbpuaos F B ux notomctee (F2) 6yget HabnogaTtbcs
pacwennexue: 3/4 ocoben 6yaet YepHoro useta, 1/4 — kpacHoro.

3apava 2

MMapgkas okpacka apby3oB HacrnegyeTcs Kak peueccuBHbIi Mpu3Hak. Kakoe noToMCTBO
MOMy4nTCH OT CKPELLUMBaHUSA OBYX reTepO3UroTHbIX PaCTEHWUI C nonocatbiMu nNogamm?

2. BbIicHeHWE reHOTUMOB OpraHM3MoB MO reHoTMNam 1 oeHoTUNam poguTener u NOTOMKOB

3apava 3

CnocobHoCTb YernoBeka ouwyLaTb ropbknii BKYC deHnnTnomoyeBuHbl (PTM) — OOMUHAHTHLIN
npusHak, reH kotoporo (T) nokanu3oBaH B 17-i1 aytocome. B cembe maTb 1 goyb oulywatTt Bkyc PTM, a
oTeu 1 CbiH He owywaT. OnpegennTb reHOTUMNbI BCEX YNEHOB CEMbMU.

PelwieHue

1. Oteu m cbiH He owywalT BKyc PTM, T.e. HECYT peLecCMBHbIN NPU3HaK, crieqoBaTenbHo,
ux reHotun — tt.

2. MaTb 1 AoYb OLWyLAaloT BKYC, 3HAYUT, Kaxaast U3 HUX HeceT AOMUHAHTHbIV reH T.

3. OpHy xpomocomy pebeHok nony4aeT OoT oTua, Apyryto — oT matepu. OT oTLa JOYb MOXET

Nony4nTb TONBKO PELIECCUBHBIN reH t (MoCcKomnbKy OH romo3uroteH). CrnegoBaTenbHO, reHOTUMN 4oYepu
- Tt

4. B notomcTtBe martepu ecTb 0cobb C reHotunom tt, crnegoBaTenbHO, OHa Takke HeceT
peLeccuBHbIN reH t, n ee reHotun — Tt.

Cxema Gpaka

P OTt Jtt
owlyuiaet ¥e owylaet
Bkyc ®TM Bkyc ®TM

rameTbl O . O T ¢ O

Fi Tt tt
oulywaeT He owyuiaet
Bkyc ®TM Bkyc ®TM
OTtBeT
"eHOTUN MaTepu 1 govepn — Tt, oTua n cbiHa — tt.
3apava 4

Y 4yenoBeka reH, Bbi3blBalOLWMA OOHY U3 (POPM HacneACTBEHHOW MYyXOHEMOTbI, peLeccmMBeH Mo
OTHOLLUEHMWIO K reHy HopMmarnbHoro cnyxa. OT 6paka rmyXOHEMOW XeHLUMHbl C HOpMarbHbIM MYXYUHON
poauncs rnyxoHemown pebeHok. Onpeaenutb reHoTUMbl BCEX YNIEHOB CEMbM.

3apayva 5

Cepasa npsab BOMOC y YenoBeka — AOMUHAHTHBIN Npu3Hak. OnpeaenuTs reHoTUnbl poauTenen u
JeTeln, ecnv U3BeCTHO, YTO y MaTepu eCcTb ceflasi Npsiib BOMOC, Y OTUA — HET, a U3 ABYX AeTell B CeEMbe
OQIH UMeET cealyto Npsab, a APYron He NMeeT.

3apava 6

KomonocTb y KpymHOro poratoro ckota JOMUHWUPYET Hag poraTocTbio. Komonein 6bik Backka 6bin
cKpeLleH ¢ TpemMs kopoBamn. OT CKpeLLMBaHUSA C poraTor KOpoBoWn 30pbKON poOaUICS poraTbii TEMEHOK,
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C poraton kopoBon BypeHkon — komonbin. OT CKpelmMBaHUSA C KOMOSIOM KOPOBOW 3BE3404KOM poanscs
poraTbiii TeneHoK. KakoBbl reHOTUMbl BCEX XMBOTHbIX, y4aCcTBOBAaBLUMX B CKpELUMBaAHUNT

3apaya 7

Y MOpCKMX CBWMHOK reH MoxHaTou wepctn (R) gomMuHMpyeT Hag reHom rmnagkow epctu (r).
MoxHaTasi cBMHKa Mpu ckpelwmBaHum ¢ rnagkor gana 18 moxHatbix 1 20 rmagkmx NOTOMKOB. Kakos
reHoTun poguTenen n notomcrea? Mornu 6bl y 3TUX CBMHOK POANUTLCS TOMbKO rragkue ocobu?

3. BbisicHeHMe reHoTMNOB poanTernen no pacLluenneHrto B NoTOMCTBe

3apava 8

Y oBca paHHsAa crernocTb OOMUHUPYET Haj Mo3gHecnenocTblo. Ha onbiTHOM yyacTke oT
CKpeLUnBaHNSA MO3JHEeCrnernoro oBca C reTepo3nroTHbIM paHHecnenbiM nornyyeHo 69134 pacTteHus
paHHero co3peaHus. OnpeaennTb YACMO NO34HECNeNbIX PacTEHNN.

3apaya 9

lMnoabl TomaTta ObiBalOT KPYrNbiMW W rpylwieBugHbiMK. ['eH kpyrnown ¢opmbl gomuHupyeTt. B
napHMKax BbICaXKeHa paccaga, nonydeHHas u3 rmbpuaHbix cemsiH. 31750 kycToB wumenu nnogpl
rpywesuaHon cdopmbl, a 92250 — kpyrnon. Ckonbko 6bIN0 cpeau BbIPOCLUUX KyCTOB reTepo3nroTHbIX
pacteHnin?

PelwueHue

A — kpyrnasa cpopma, a — rpylueBmaHas gopma.

1. Paccaga Obina nonyyeHa ns rmbpuaHbIx (reTepo3nroTHeIX) pacteHui. VIx reHotun — Aa.
Pacuiennexve B notomctBe, 6mm3koe K 3 : 1, NTOATBEPKAAET 3TO NPEANOSIOKEHME.

2. Cpeawn pacteHun ¢ kpyrnon oopmMon NioaoB NMeTCs reTepo3nroTol (Aa) M roMo3uroThbl

(AA). Mockonbky B F2 npy MOHOrMOGpMAHOM CKpeluvBaHuM HabnogaeTcs pacliensieHme no reHotuny B
nporopuun 1:2:1, TO reTepo3nUroTHbIX pPacCTEHMN [OOIMKHO ObiTb OT obLiero 4ucna pacTteHunm c
OOMUWHAHTHLIM Mpu3HakoMm, T.e. 92290 - 2/3 =61500, mnm B 2 pasa 6Gonble, 4Yem pacTeHun ¢
peueccuBHbIM npuaHakom: 31750 - 2 = 63500.

OTtBeT

[eTepo3uroTHbIX pacTeHui 6bino npumepHo 62500.

4. OnpepeneHve BePOATHOCTU POXKAEHUA NOTOMCTBA C MCKOMbIMM NPU3HaAKaMM

BeposiTHOCTb nosiBNeHUsi ocobe C TeM MNU MHbIM FTEHOTUMOM MOXHO OnpeaenqTb Mo
dopmyne:

BEPOSITHOCTb YMCNO OXKMAAEMbIX CODbITUI

= UNCIIO BCEX BO3MOXHbIX cobbitmin | (1)

BeposaTHOCTb OCyLLECTBNEHMA B3aUMOCBSA3aHHbIX COObITUIA paBHa NPOU3BEAEHNIO BEPOSTHOCTEN
KaXxgoro coobITus.

3apaua 10

OgHa wu3 opm wm3odpeHun HacnegyeTcs Kak peLeccuBHbI npu3Hak. Onpefenutb
BEPOSATHOCTb POXAEeHUS pebeHka C Wu3ogpeHnern oT 340POBbIX POAUTENEN, €CnM U3BECTHO, YTO
6abyLuka co CTOpPOHBI OTLA U Ael CO CTOPOHLI MaTepu cTpaganu 3Tummn 3aboneBaHUsIMu.

PeweHune
1. My>K4YMHa 1 XeHLLMHa 300POoBbI, CrieAoBaTeNbHO, OHWM HECYT JOMUHAHTHbBIN FeH A.
2. Y Kagoro M3 HUX OOWH U3 poauTenen Hec peLecCUBHLIN Mpu3Hak wudodpeHun (aa),

cnefosaTenbHO, B UX FEHOTUMNE MPUCYTCTBYET Takke peLeCCUBHbIN FreH a, U Ux reHoTun — Aa.

Cxema bpaka

P QAa x&Aa
3g0posa 300poB
rameTbl
ane O A O a O A O a
Fi AA Aa Aa aa
3[0pOB 300pOB 3qopoB  GoneH
25% 25% 25% 25%
3. BeposiTHOCTb nosiBneHuss GonbHoro pebeHka paBHa 1/4 (4ucno coObiTuiA, npu
KOTOPOM NOSABNSIETCA reHOTUM aa, paBHO 1, YNCIO BCEX BO3MOXHbIX COOLITUA paBHO 4).

OTBeTt
BeposaTHoCTb poxaeHus pebeHka, 6onbHOro Wwusodgpenner, pasHa 25% (1/4).

3apava 11

deHunkeToHypusa (HapyLleHne aMMHOKUCIIOTHOrO obMeHa) HacregyeTcsl Kak peLecCUBHbIN
npusHak. XXeHa retepo3vrotHa no reHy eHUNIKETOHYPUM, a My>X TOMO3WUIOTEH MO HOPMAanbHOMY anmnesnto
aToro reHa. KakoBa BepOATHOCTb POXAEHMS Yy HUX BonbHOro pebeHka?

3apava 12
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WpnaHackne ceTTepbl MOryT ObITh CrenbiMu B pesynbTaTe OEeNCTBUSA peLecCcuBHOro reHa. MNapa
XWBOTHbIX C HOPMarbHbIM 3pEeHMeM farna nomeT U3 HECKOSbKUX LLEHKOB, OAMH U3 KOTOPbIX OKasarcsi
cnenbiM. YCTaHOBUTb reHoTunbl poguTtenen. OavH M3 3padnx LWEHST M3 3TOro noMeTta AOfmkeH 6biTb
npodaH Ana AanbHenwero pasMHoxeHus. KakoBa BEpOATHOCTb TOro, YTO OH reTepo3UroTeH Mo reHy
cnenotbl?

5. OnpegeneHne AOMMHAHTHOCTU UNU PeLEeCCUBHOCTU NPU3HaKa

Ecnu B 3agaye He ykasaHo, kakoi MPU3HaK ABMSeTCS AOMUHAHTHbLIM, @ Kakoi peLeCcCUBHbIM,
€ro MOXXHO OonpeaennTb, NCX0aOs U3 CriedyloLLmMx COObpaXKeHui:

1. Ecnu npu ckpewmBaHum OBYX OPraHM3MOB C anbTEPHATUBHBIMW MPU3HAKaMuM B UX
NMOTOMCTBE NPOSIBMSIETCS TONTbKO OAMH, TO OH 1 OyAeT AOMUHAHTHbIM.

2. Ecnu y opraHMama HabniogaeTcs pacliennieHne B NOTOMCTBE, TO OH FeTepo3nroTeH W,
cnegoBaTeribHO, HECET AOMUHAHTHbLIN NMPU3HaK.

3. Ecnu y oByx poauTtenen, ogMHaKkoBbIX No dheHOoTMNy, poamncsa pebeHoK ¢ OTMMYHbIM OT
HUX NPU3HAKOM, TO MPU3HaK, UMEIOLLMINCS Y NCXOOHbIX POPM, SABMSAETCA [OMUHAHTHbLIM.

3apaua 13

Ot ckpewmBaHua komonoro (6e3pororo) Gblika ¢ poraTbiMM KOPOBaMu MOMYYUIIUCb KOMOMbIE U
poraTble Tensata. Y KOPOB KOMOJIbIX XXMBOTHbIX B POAOCHOBHON He 6bino. Kakon npusHak 4OMUHUPYET?
KakoB reHOTUN poguTtenen n notomcrea?

PelweHue

1. Y KOpOB BCE NMpeakn HECNN TOT XKe NPU3HaK, 3Ha4YUT, OHM NMpUHAANEXaT K YACTON NTIUHUKN U
ABNSOTCSH FOMO3UTOTHLIMU.

2. MotomctBO FiHe sABNAeTcs eaMHOOOpasHbIM, CredoBaTeNbHO, B CKPELLUMBaHUU

y4vyacTtBoBalnin oaHa WM HECKOJIbKO reTepo3nroTHbIX ocobeln. [ockornbKy KOpPOBbI FOMO3WUIOTHbI, TO
reTepo3nroTHbIM ABNAeTCA ObIK.

3. reTepO3VIFOTHbIe OpFaHI/I3MbI I'Ipl/l MNOJTHOM ,ElOMVIHVIpOBaHVIVI HeCyT IIZI.OMI/IHaHTHbII7I
I'IpI/I3HaK, cnepoBaTeribHO, TakKUM I'IpI/I3HaKOM ABNAeTCA KOMOJIOCTb.
3apava 14

OdypmaH, nmetomii nypnypHble LBeThl, Aan npu camoonbineHnn 30 NoOTOMKOB ¢ NyprnypHbIMU 1 9
¢ 6enbiMn LBeTamn. Kakne BbIBOAbI MOXHO cAenatb O HacnegoBaHMM OKPACKuM LBETOB Y pacTeHUi 3TOro
Bnaa? Kakas yactb notomcTtBa F1 He AacT pacLuenneHus npyM camoonbifieHnn?

3apayva 15

Mpu ckpelwmBaHnn cepbix MyX OpYyr C ApYyroMm B Mx notomctee F HaGnioganock paclienneHue.
1392 ocobwu Gbinu ceporo LBeTa u 467 ocoben — yepHoro. Kakol npusHak gomuHupyet? OnpegenvTb
reHOTUMbI poanTENEN.

3apaua 16

[iBe YepHble camMKM MbILLW CKPELLMBANMCh C KOPUYHEBLIM camuom. OgHa camka gana 20 YyepHbIX
n 17 KOpWMYHeBbIX NOTOMKOB, a Apyrad — 33 4epHbiX. Kakon npusHak goMuHMpyeT? KakoBbl reHOTUMbl
poauTenen n NOTOMKoB?

3apava 17

Y OByXx 300poBbIX poauTenen poaunca pebeHok anbbuHoc. Bropon pebeHok 6bin HopMarbHbIM.
[JOMUHAHTHBIN UNKM peLecCuBHbIN reH onpeaenseT anbbuHnam? OnpenenuTb reHOTUNbl poauTenen u
neten.

3apgavya 18

Mpu ckpelwmBaHnM cepbix Kyp ¢ BenbiMm Bce NOTOMCTBO OKasarnocb cepbiM. [Mpu ckpelumBaHum
3TOro moToMcTBa onATe ¢ 6enbiMu monyunnoce 172 ocobu, u3 kotopbix 85 cepbix. Kakonm npusHak
AoMuHupyeT? KakoBbl reHoTunbl 06enx opm 1 nx notomcTea?

3apava 19

Mpu ckpewmBaHMn HopManbHbIX Apo3odun mexagy cobonm B umx notomctBe 25% ocobGen
oKasanucb C YMEHbLUEHHbIMUK rnasamMu. ocneaHux CKpeCcTUnn ¢ pOAUTENLCKUMU OCODAMM M MONyYnnm
37 Myx C yMeHblleHHbIMM 1 39 ¢ HOpManbHbIMK rnasamu. OnpegenuTb reHOTUMbl CKPeLMBaeMbIX B
obowux onbiTax Apo3odun.

3apayva 20

Y Metn n Caww kapue rnasa, a y ux cectpbl Mawm — rony6ele. Mama aTux getew ronybornasas,
XOTsl ee poauTenu mmenu kapue rnasa. Kakor npumsHak gomuHupyeT? Kakon uBeT rnas y nanbi?
Hanuwute reHOTUNbI BCEX NEPEYUCTIEHHBIX UL,

3apava 21

B ogHom u3 3oonapkoB NHAWMM y napbl TUFPOB C HOPMaribHOWM OKPAcKoOM poauncs Turp-anbbuHoc.
Turpbl-anbOMHOCHI BCTpevarTcs KpanHe pefko. Kakve OencTBust OOIMKHbI MPOBECTU CENEKUMOHEpHI,
YTOObI KaK MOXHO BbICTPEE MONYYNTb MaKCMMasibHOE KONTIMYECTBO TUMPSAT C AAHHBIM MPU3HaKoM?

3apava 22

Yctonumeble k gencteuio OOT camubl TapakaHOB CKpeLUMBANUCL C YyBCTBUTENbHbIMU K 3TOMY
WHceKkTMumMay camkamu. B F,Bce ocobu okasanuce yctomumsbeiMn k [OOT, a B F, npousowwno
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pacwenneHune: 5768 yctonumBbix U 1919 uyyBcTBMTENbHBIX. Kakon M3 npu3HakoB gomuHupyeT? Kakas
YacTb YCTONUYMBBLIX 0CObBel Npu ckpeLLmBaHumn mexay cobon byaeT gaBaTb YyBCTBUTENbHbLIX MOTOMKOB?

3apava 23

B nabopatoputo ¢ MbllamMun, FOMO3UTOTHBIMU MO FeHy Ceporo uBeTa, NpuMBesnu 13 NUTOMHUKa
ceporo camua. Bce rubpuabl nepsoro nokoneHus Obinu cepbiMu. Bcex rmbpugHbIX camoKk 3TOro
MOKOMNEHMS CKPECTUMNU C TEM Xe CaMLUOM M MOSMy4Ynunu BO BTOPOM MOKOMEHUWN pacLUensieHne no LuBety
(cepble MbIWW, YepHble MbilwKn) B nponopummn 7:1. OBbsACHUTe pesynbTaTbl, CUMTas, YTO OKpacKka 3aBUCUT
OT OAHOW Napbl annenen.

PeweHue

1. B notomcTBe F, BCTpe4aTCs MbIWM C OTIIMYHBIM OT MCXOAHbLIX 0CO6en NnpnsHakoM. 1o
roBOpUT O TOM, YTO B CKPELUMBAHUM y4yacTBOBaNM reTepo3nroTHble opraHu3Mmbl. cxogHble camku
rOMO3WUrOTHbI MO YCIOBUIO 3aayu, CrieaoBaTeNlbHO, reTEPO3UIOTHBIM SABMSIETCA camel,.

2. Cepbii UBET ABMSIETCS [OOMMHAHTHBIM MNPU3HAKOM, TaK Kak OH MNposaBnseTca y
reTepo3nroTHOro camua.

3. Mpn cKkpeluMBaHUN TFOMO3UFOTHBIX W FETEPO3UrOTHLIX MbILLEN MOMOBUHA MNOTOMCTBA
F, 6yneTt umeTb reHotn AA 1 nonoeuHa — reHoTmn Aa.

4. Bo BTOpOM MnoKoneHUW ckpelumBaHue camua C FOMO3WUIOTHbIMW CaMKaMu U3 MepBow
nonoBuHbI OyaeT gaBaTb TOMBbKO CEPbIX MbIWAT, @ CKPELUMBAHWE C reTepo3vroTHbIMM camkamu bypet
daBaTb paclienneHne B npornopumn 3:1, T.e. OONS YepHbIX MblwaT B notomctee F, OygeTr pasHa:
1/2-1/4 =1/8, rge 1/2 — BeposATHOCTb TOro, 4YTO camey OyaeT CKpelleH C reTepo3vroTHON CaMKOM
(TONbKO B 3TOM Cryyae BO3MOXHO POXOEHME YEPHOro MbILOHKA), a 1/4 — BEpOATHOCTb MOMNy4YeHuUst
TaKoro NOTOMKa OT 3TOro ckpelwmBaHus. ObLias BEPOATHOCTb B AaHHOM Criyyae paBHa Npov3BEeAEHUIO
BEPOATHOCTEN.

OTO0 yadoBneTBOpPSiET YyCrnoBuMo 3agayn. PaclienneHne B COOTHOLUEHMM, OThMYalolemMcs oT
meHgenesckoro (3:1), 0BycnoBneHo TeM, YTO B CKpPeLLUMBaHMUN Y4aCcTBOBAN reHETUYECKN HEOAHOPOAHbIE
CaMKMm.

3apava 24

HacnepoBaHue pesyc-chakTopa ocyLecTBnAseTcs No 06bIMHOMY ayTOCOMHO-AOMUHAHTHOMY TUMy.
OpraHuam ¢ pesyc-nonoxutensHeiM daktopom (Rh+) HeceT pgomuHaHTHLIN reH R, a pesyc-
oTpuuaTensHbln (rh—) — peueccuBHbIN reH r. ECnn MyX 1 XeHa pes3yC-NonoXuTernbHbl, TO MOXET N UX
pebeHoK ObITb pe3yc-oTpuuaTenbHbIM?

3apava 25

PebeHok peayc-nonoxuteneH. Kakorn pesyc-gaktop MoOXeT ObITb Y poguTtenen?

MpakTnyeckas pa6ora 12.

N3yyeHne ocHOB cenekumMmn nu GUOTEXHONOIMN.

Llenb paboTbl: paccMOTpeTb OGLLHOCTL NPUHLMMOB CENEKLMOHHOM paboTbl 1 X cneunduky.

3agaHue Ne1

3anonHute Tabnuuy "XapakTepucTuka onblIeHUs y pacteHuin”

sABreHune KpaTtkas Bo3MOXHbIV pesynbTaT 3HayeHne gnsa
XapakrtepucTuka MOMOXUTESbHbIM | OTpuUaTenbHbIN | CENEKLMOHHOM
NpakTuku
nepekpécTHoe
onblneHne
CaMoorblfieHne

3apaHue Ne2
3anonHute Tabnuuy "MeToabl cenekunm pacteHmn”

HassaHne meTtoaa XapakTepucTtuka Mpumepbl  COpPTOB,  MOJTYYEHHbIX
OAHHbIM MeToa0oM
1.
2.
3
3apaHue Ne3
3anonHuTe Tabnuuy "Tunbl CKpeLLMBaHUS B XXMBOTHOBOACTBE"
Tunbl Kpatkas Llenb PesynbTaTt ckpeluBaHus npumepsl
CKpelumBaHms XapakTepuctuka | NpuMeHeHna | nonoxutenbHbI | oTpuLaTENbHbI
pPOACTBEHHOE
HEepOACTBEHHOE
3apaHue Ne4
3anonHute Tabnuuy "MeToabl cenekumm pacTeHnm U XXUBOTHbIX"
MeTtogbl, obwme ang | OcobeHHocTn MeTogoB cenekummn | OcobeHHoCTH MeToa0B
cenekuum pacteHum W | pacTeHumn CesieKUNU XNBOTHbIX
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XNBOTHbIX

MpakTnyeckas padora 13

Tema. CocTaBneHme cxem CKpeLuBaHus.

Llenb: Ha KOHKPETHLIX NpUMepax 3akpenuTb 3HaHUA MO reHeTuKe.

Xopa paboThbl.

3apava 1

UepHasa Kpacka LEepPCTM KPYMHOro poraToro CKoTa onpeaensetca AOMWHAHTHbIM reHom B, a
KpacHasi — peueccnBHbIM — B. Kakum GygeT NnOTOMCTBO OT CKPELLUMBAHUSA rOMO3UTOTHOM KPacHOM KOPOBbI
C FOMO3UTOTHLIM YePHbLIM BbIKOM?

CocTaBbTe CXeMy CKpeLLMBaHUSI.

3apgava 2.

Mnogbl TomaTa ObIBalOT KPYrMbIMU U rPYLIEBUAHBIMW. [eH rpylwieBuaHon opMbl JOMUHMPYET.
KakoB OyaeT BHELHUA BUA NEPBOrO M BTOPOro MOKOMIEHUIM NMPW CKPELLMBAHUN PAcTEHUs, FOMO3UIOTHOIO
Mo reHy, onpegenspoweMy Kpyrnyt dopmy nrogoB, C pacTeHUEM, UMEKLWME TpyLIeBUaHbIE NMOoAbI?
CocTtaBbTe CXemy CKpeLuBaHus.

3apava 3.

Mnoabl TomaTa GbIBaOT KPYrMbiMK M rPpyLIEBUAHLIMKU. [eH Kpyrnon gopmbl JomuHupyeT. Kakos
OyaeT BHELWHWA BMA NEPBOrO M BTOPOrO MOKOMEHUN NPU CKPELUMBAHUM PaCTEHUS, TOMO3UIOTHOIO Mo
reHy, onpegenstowemMy Kpyrnyw ¢opMmy nnogoB, C pacTeHUEM, UMEKLMe rpylieBuaHble nnoapl?
CocTaBbTe CXeMy CKpeLLMBaHUS.

3apava 4.

OT cepoit Kpomnbyuxu 1 cepbixX KPOSNMKOB Obino nonydeHo notoMcteo: 503 cepbix u 137 6enbix
Kponb4yat. Kakoi LBeT wepcTn AoMUHMpYeT? Onuinte reHoTunbl poauTtenen n notomkoB. CocTaBbTe
CXeMy CKpelLnBaHus.

lpakmuyeckast paboma 14

Tema. PelneHune reHeTUYECKMX 3aA4a4 Ha MOHOrMGpuAHOe U AMrMépuaHoe cKkpelBaHue.

Llenb: Ha KOHKPETHLIX NpUMeEpax 3akpenuTb 3HaHUA MO reHeTuKe.

3apava 1.

CkpewmBanicb  BbICOKOPOCHbIE  KpAaCHOMIOAHblE  (QOMWMHAHTHbIE  MPU3HAKW)  ToMmarThl,
reTepo3nroTHble No 06o0UM NpPU3HaKaMm, C HU3KOPOCIIbIMU KPaCHOMMOAHbIMM TOMaTaMu, reTepo3nroTHeIM1
no BTOPOMY Mpu3Haky. B pesynbrate aToro ckpewmsaHmst nony4eHo 620 notomkoB. CKONbKO cpeaun HUX
OyaeT reTepo3nroT no o6omm nNpmusHakam 1 CKONIbKO rOMO3UroT No oboum npusHakam?

3apava 2.

Mpu ckpelwmnBaHUM YepHbIX MbIWEN C ANUHHBIMA YLIAMWU U KOPUYHEBLIX MbILLEN C KOPOTKUMU
ylwiamMM BCe NMOTOMCTBO OKasanocb YepHbIM C AMMHHbIMKU Yywamu. B pesynbTaTe ckpeliuBaHUs 3TOro
notomctea Mexgy cobor nonyumnu 144 mbiwoHka. OnpegenvTb reHOTUMNbl MOTOMCTBA M KONMUYECTBO
MbILLIAT KaXaoro nony4eHHoro peHoTuna.

3apava 3.

Mpu ckpelumMBaHMU YMCTOMOPOAHbLIX Be3yxmnx oBel Genov MactTu C YACTOMOPOAHBIMU YEPHBIMU
OBLUAMW, UMEIOLLMMMN OJIMHHbIE YLK, B NEPBOM MOKONEHMU nonyyunu 6enbix oBel, ¢ AMMHHBIMU YLIaMU.
Bo BTOpoM nokoneHuu nonyuunu 768 arHat. Ckonbko ArHAT B F, ByayT 6enbiMy 1 kakast 4acTb Cpeam HUX
okaxeTtcs 6esyxumn?

3apgava 4.

Y cobak 4YepHbI LBET LWepcTU OOMUHUPYET Had KOPUYHEBLIM, a KOpPOTKas LUepCTb - Haj
ONUHHOW. Kakon npoueHT KOPOTKOLUEPCTHbLIX KOPUYHEBBIX LUEHKOB MOXHO OXWUAAaTb OT CKpeLLMBaHWUSA
OBYX reTepo3uroTHbIX Mo o6omM npuaHakam cobak?

MpakTnyeckasn pa6ora 15.

PeweHne reHeTUMYECKMX 3aday Ha HenosHoe AOMUMHMpPOBaHWe W  AUrMépugHoe
CKpeluuBaHue

3apava 1

Y yenoBeKka reH MENKOBbIOWNXCS BOJIOC SIBMASIETCSI FE€HOM HEMOSHOro AOMWHUPOBAHUA MO
OTHOLLIEHMIO K TeHy npsiMbix Borioc. OT Bpaka >XeHLUMHbI C NPSMbIMU BOSIOCAMM U MY>XUMHbI, NMEOLLIEro
BOJHUCTbIE BOMOCHI, poxaaeTcs pebeHoK ¢ NpsiMbIMU, Kak y MaTtepu, Boriocamu. MOXeT nun nosiBUTbLCA B
3TON cembe pebeHOK C BOMHUCTbIMM Bonocamu? C MenkoBblOLWMMUCS Bonocamu? WM3BecTHo, 4To y
reTepo3uroT BONOCh! BOMHUCTLIE .

3apaua 2

MoTomcTBO nowwagen 6enon n rHegon macTer Bceraa MMeeT 30JT0TUCTO-XKENTYH OKpacky. Y ABYX
30M10TUCTO-XENTLIX NOLIaAen nosiBNSTCs xepebsTa: 6enbii n rHegon. PaccuvTtanTe, kakoBa Obina
BEPOATHOCTb MOSBMEHUSI TakuX >KepebdAT, ecnm U3BEeCcTHO, 4YTO Oenass MacTb onpegensietcs
OOMUWHAHTHLIM FEHOM HEMOSTHOro JOMMHUPOBaHMS, a rHegas — peleccuBHbIM reHom. byayT nu cpegm
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NMoTOMCTBa 9TUX JoOWaAen 30M0TUCTO-XKeNThle xepebaTa? KakoBa BEPOATHOCTb MOSIBMIEHUSA TaKUX
xepebar?

3apgava 3.

Ecnu y nweHuupbl reH, onpegensiowmuin manyro AfMHY Koroca, He NMOSMTHOCTbI0 JOMUHMPYET Hag
reHOM, OTBETCTBEHHbLIM 3a BO3HWKHOBEHME KONoca GONbLUOW AMWHbI, TO KakoW ANWHbI MOTYT MOSIBUTLCS
MpU CKpeLLMBaHMKN ABYX PaCTEHUUN, UMEIOLLMX KOMOCbSl CPEAHEN ANNHBI?

ANrMePMOHOE CKPELLMBAHUE

3apgaua 1
M3BecTHO, 4TO TreH wectunanoctu (OgHOM W3 Pas3HOBUOHOCTEN MONMWMAAKTUIIMM) U TEH,
KOHTpOJ‘II/IpyIOLIJ.I/IVI Hanunyne BeCHyLWleK, — OOMWHAaHTHble TreHbl, pPacnoJyioXeHHble B pa3HbiX Mapax

ayToCOM. KeHwmHa ¢ HOpMarsibHbIM KOJTIM4YECTBOM NarnbUeB Ha pykax (C NATbIO I'IaJ'IbLl,aMI/I) n c Muno
pa36pocaHHb|M|/| BECHYLLUKaMW Ha nuue BCTynaeT B 6pa|< C My)KLWIHOIZ, Y KOTOPOro Takxke no nATb nanbueB
Ha Kaxxgoun pyke, HO He OT poXaeHud, a nocne nepeHeceHHoﬁ B OeTcTtBe onepauun no ypaneHuo
nnLHero (LLIeCTOFO) nanbua Ha Kaxgomn pyke. BeCHyLLIeK Ha nuue My>X4YnHbl HE ObInio oT poXxageHua, HeT n
B HacCTodALLEee BpeMA. B aTon cembe MmeeTcsl €OUHCTBEHHbLIN pe6eH0|<: naTMnanbIin, Kak mMatb, U 6e3
BECHYLLEK, KaK oTel. BbicunTanTe, kakoBa bbina BEPOATHOCTb Y 3TUX pOﬂMTeﬂeVI npon3BecTn Ha CBET
MMEHHO TaKoro pe6eHKa.

3apava 2

M3BecTHO, 4TO KaTapakTa W PbDKEBOJIOCOCTb Y 4YesloBeKa KOHTPOSNMPYKTCA AOMUHAHTHLIMM
reHamu, JoKanM3oBaHHbIMW B pasHbiX Mapax ayTtocoM. PbhkeBorocasi XeHWuHa, He cTpagaroLlast
KaTapakToW, BbllUfa 3aMyXX 3a CBETIIOBOSIOCOINO0 MYXYMHY, HEOABHO MepeHEecLlero onepauui no
yoanenuto katapaktbl. Onpegenute, kakne eTU MOTyT poauTbCA Y 3TUX CYNpyros, €Cnv umeTb B BUAY,
YTO MaTb MYXYUHbI MMEET TakoW >xe PEeHOTUIM, KaK N ero XeHa (T. €. OHa pbihKeBONocasi, He MMeroLas
aTon 6onesHu rnas).

3apgaua 3

Kakumn npusHakamu OyayT obnagatb rmMbpuaHble abpuKochl, MONy4YeHHble B pesyrbTaTe
ONbINEeHNs AUrOMO3UTOTHBIX KPaCHOMMOAHbIX PaCTeHU HOPMAanbHOIO POCTa, MbINbLON XEenTonnoAHbIX
KapriMKOBbIX pacTeHMN? Kakol pe3ynbTaT AacT AanbHelllee ckpelumBaHne Takmx rmbpnaos?

3apgava 4

Y yenoBeka cBobOogHasi Mouyka yxa (A) OOMMHMpYET Hag HecBoOoaHoW, a noabopoAok ¢
TpeyronbHou amkon (B) — Hag rmagkum nogbopoakom. Y MyX4YuHbl — HecBobodHas MoYka yxa u
noabopodoK C TPeyronbHOM AMKOR, a Y XXEHLUMHbI — CBODOAHAA MOYKa yxa M rmagkun nogbopoaok. Y Hux
poauncs CbliH C HECBOBOAHOWM MOYKOW yXxa 1 rnagkum nogbopoakom.

A) CkonbKo TMNOB raMmeT obpasyeTcs y My>HUHbI?

B) Ckonbko pasHbIX EeHOTUMNOB MOXET ObITb Y AeTeN B 3TON cemMbe?

B) Ckonbko pa3HbiX reHOTMMNOB MOXET ObITb y AeTEN B 3TON CEMbE?

) KakoBa BEpOSITHOCTb poXaeHus pebeHka co CBOOOOHOM MOYKOW yXa W [Nagkum
noabopoakom?

[1) KakoBa BEpOSITHOCTb poXxaeHust pebeHka ¢ TpeyronbHoOM SSMKOM HO nogbopoake?

B) KakoBa BepOSiTHOCTb TOro, 4To B 3TOM CeMbe [Ba pasa Mnoapsa poasaTcs peLecCUBHbIE
rOMO3UroThl?

%) KakoBa BEpPOATHOCTb TOro, YTO B 3TOM CEMbE YeTblpe pasa noapsg pPoAsiTCs pelecCuBHbIe
roMo3uroTbl?

3apava 5

Y aypMaHa KkpacHasa okpacka LBeTkoB (A) goMuHMpyeT Hag 6enom, a unoBaTble CEMEHHbIEe
kopobouku (B) — Hag rmagkmmu. CkpelumBany reTepo3nroTHble pacTeHnst U nonyyYnnu 64 notomka.

A) CKOMNbKO TUMOB raMeT eCTb Y KaXX40ro poanTENbCKOro pacTeHnsa?

B) Ckonbko pasHbix reHOTUMNoB obpasdyeTcs Npu TakOM CKpeLLMBaHUN?

B) Ckonbko NonyyYnTcst pacTeHUIN C KpacHbIMU LiBETKaMn?

r) Ckonbko nonyyuTca pacteHui c 6enbiMu  UBETKAMU W LIMNOBATbIMM  CEMEHHBLIMU
Kopoboukamn?

0) CKonbkO pasHbIX reHoTunoB OyaeT cpean pacTeHUMM C KpacHbIMW LBETKaMu W rnagkumu
CEMEHHbIMM Kopoboukamn?

3apayva 6
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Y TomaTtoB Kpyrnble nnoasl (A) AOMUHUPYIOT HaA rpyLeBUaHbLIMK, @ KpacHas okpacka nnogos (B}
— Hag XénTtoun. PacteHue C KpyrnbiMM KpacHbIMW Mfodamu CKPecTUnn ¢ pacTeHuem, obnagarowmm
rpyLweBMAHBIMY XenTbiMY Nnogamn. B noToMcTBe Bce pacTeHns fanu Kpyrible KpacHble MrioAbl.

A) Kakumun undppamm oTMeYeHbI Hke reHoTUMNbI poauTenemn?

B) Kakumu Lmdpamm oTmeveHbl HXKe reHoTunbl rmépuaos?

B) Ckonbko TMNoB rameT obpasyeT rubpuagHoe pacteHve?

Il Kakoe pacwenneHme no ¢eHoTuny [OMKHO ObiTb B MNOTOMCTBE, €CMM  pacTeHUe C
rPYLUEBUAHBIMU XENTHIMY NIOA4AMUN CKPECTUTDL C AUFETEPO3UTOTHBIM (MO 3TUM NPU3HaKaM) pacTeHNEM?

) Kakoe pacwenneHne no deHOTUNy [OIMKHO ObiTb B MOTOMCTBE, €CMM pacTeHue C
rPYLUEBUAHBIMU XENTHIMY NI04AMWN CKPECTUTL C N0OO YaCTUYHON reTepo3nroTon?

3apava 7

OkpalleHHOCTb  LepCTU KPONuWKoB (B MPOTUBOMOMOXHOCTb anbbuHM3My) onpegensdercs
OOMVHAHTHbIM reHoM. LIBeT e OKpacku KOHTPONMpyeTCcs OPYrMM reHOM, pacrorioKEHHbIM B ApYron
xpomocome,. lpuyem cepbii UBET AOMWHMPYET Hah YepHbIM (Y KPONMKOB-anbBMHOCOB reHbl LBeTa
okpacku cebs He nposBnsioT). Kakumu npusHakamu 6yaoyt obnagatb rubpugHsie popmbl» NonyyYeHHble
OT CKpeLLMBaHMS CepbiX KPOMMKOB C anbbrvHOCaMu, HecyLLMMuK reH YepHon okpacku? lNpegnonaraetcs,
YTO WCXOAHbIE XXMBOTHbIE TOMO3UIOTHBI MO 06OMM YNOMSHYTLIM 34eck reHaM. Kakas yacTb kponukos F2
OKaXXeTcs YepHomn?

3apava 8

M3BecTHO, 4TO HOpMarbHbIN POCT Y OBCa OJOMUHMPYET HaA MMraHTU3MOM, a paHHeCnenocTb Hag
no3gHecnenocTblo. Bce vcxogHble pacTeHus romMo3vroTHbl M FeHbl ODOMX MPU3HAKOB HaxodaTCs B
pasHbIXx xpoMmocomax. Kakumu npusHakamu 6ygyt obnagate rmbpuabl paHHeCnenoro oBca HopMasibHOro
pocTa ¢ nosgHecnensiM ruraHTckoro? Kakon pesynbTaT AacT ganbHenee cKpelumBaHne mexay cobom
Takux rmbpugos?

3apava 9

OnepeHHOCTb HOr Y Kyp (B MPOTMBOMOMOXHOCTL FOfbiM) OnpeaensieTcss AOMUHAHTHBIM FEHOM.
FopoxoBWAHbIA rpebeHb OOMUHUPYET Hag NpocTbiM. Kaknmu npusHakammu Oyayt obnagatb rubpuaHble
opMbl, MOAYYEHHbIE OT CKPELLMBAHMS KYP C FOPOXOBUAHBIMU PEBHSIMU, MMEHOLLMMWN ONEPEHHbIE HOTU, C
FOMOHOMMMU  Kypamu, MUMELWMMKM npocTble rpebHn? [lpegnonaraeTcsi, YTO MCXOAHbIE >XMBOTHbIE
FOMO3UIoTHbI MO0 060UM YNOMSAHYTLIM 34ecb reHaM. Kakas yacTb F2 okaxeTcs ¢ ropoxoBMAHLIM rpeGHeEM
W ronbiMy1 Horamu?

3apayva 10

M3BecTHO, 4TO KaTapakTa W pPbRKEBOJIOCOCTb Y 4YerioBeKka KOHTPOMMPYHTCSH AOMUMHAHTHBLIMH
reHamu, nokanv3oBaHHbLIMW B pasHbIX Ta Mapax ayTocoM. PbihKeBorocasi XeHLUMHa, He cTpagatoLlas
KaTapakToOW, Bbilfla 3aMyXX 3a CBETMIOBOMIOCOIO MYXKYMHY, HEOABHO MEepeHecLlero onepauuio no
yOaneHuio katapaktbl. OnpegenuTb, Kakme Oetn MoryT 3TUX CYMpyros, eCnv MMEeTb B BUAY, YTO MaTb
MY>KYMHbI UIMEET TaKow e PeHOTUIM, Kak 1 ero JXeHa /T.e. OHa pPbPKEBOOCAs N HE UMEET KaTapakThbl).

3apava 11.

OT Opaka pbPKEBOSIOCON XEHLMHbI C BECENbIMW BECHYLUKAMW HA fUUE M 4YEePHOBOJSIOCOrO
MY>XYMHbI, HE WMEIOLLEro BECHYLLEK, MosiBUNCA pebeHOoK, FreHOTMN KOTOPOro MOXHO 3anucaTb Kak
avromopeueccns.  Onpenenntb reHoTunbl  poauTenen pebGeHka, (EHOTUN caMoro MoToMKa U
BEPOSITHOCTb MOSIBIEHUS Takoro pebeHka B 37Ol CeMbe.

3apaua 12.

Y YyenoBeka Kapun UBET rnas JOMUHUPYET Haj ronyobbiM, a cnocoBHOCTL Nydlle BnageTb NpaBou
pyKON OOMWHUPYET Had NeBOPYKOCTbIO, MpuUYEeM reHbl OBOMX MPU3HAKOB HaXoOSATCA B PasfMyHbIX
XxpoMocomax. Kapernasbin npasLua >XeHUTcs Ha ronybornason neswe. Kakoe NOTOMCTBO B OTHOLLEHUM
yKa3aHHbIX MPW3HaKoB crnedyeT oxugaTb B Takon cembe? PaccmoTpuTe aABa crnydvas: Korga toHolla
roMO3uroTeH no 06oMM Npu3Hakam 1 Koraa OH Mo HUM reTepo3nNroTeH.

3apava 13.

HacnepctBeHHast crenota y nwogen MoxeT ObiTb 00ycrioBneHa MHOTMMU  pasnnyHbIMU
npuynHamu. B aton 3agadve u Ne 14 mbl Gyaem umeTb B BuAy TOSMBbKO ABa BuMAA CrenoThbl, NpuynHa
Ka)kOoro M3 KOTopbiX OnpenensieTcs CBOMM peLeccMBHbIM reHoM. CKoMnb BEPOSATHO, YTO pebeHoK poantcs
cnenbiM ecnu oTey, U MaTb ero oba cTpagalT O4HUM U TEM Xe BMAOM HACNeACTBEHHOW CrenoTbl?
A .ecnn pasnuyHbiMn? CBSXKUTE MOMYYEHHbIV OTBET C HEOOXOOUMOCTLIO OCOBEHHO TLLATENBHO CneguTb
3a TeM, YTOObI BCTynawLme B 6Gpak Apyr C ApYroM crenblie He COCTOANM AaXe B OTAaNeHHOM poacTBe.
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3apava 14.

OueHnTe BEPOATHOCTL POXAEHUSA pebeHka crenbiM, ecrniv poanTenu ero 3psyne, a obe 6abyLukm
CTpajaloT OAMHAKOBLIM BUOOM HacneacTBeHHon cnenoTbl (cM. 3agadvy Ne 13). A ecnu cnenota 6abyLluek
obycrnoBreHa pasnuyHbiMM reHamu? B oboux cnyyasix npeanonaraeTcs, YTO FEeHOTUMbl Aefdyliek He
OTAIrOLLEHbI reHaMK CnenoThbl.

3apavya 15

"oMo3uroTHast Apo3odumna XenToro UBeTa C O4eHb Y3KMMW KpbINbsIMU 0€3 LLETMHOK CKpelleHa ¢
o6blyHOM pgpos3odhmnon. Kakumu 6ygyT rmbpuabl M kakoe MOTOMCTBO MONyYUTCS B pesyrnbTarte
cKpelumBaHusa Mexagy cobon 3Tux rmbpuaoB? M3BECTHO, UTO PELECCUMBHbLIA TEeH XXENTOW OKpacku M
OOMWHAHTHBIN TeH Y3KUX KPbIIbEB HAaxXoOuTCS BO BTOPOM XPOMOCOME, a PELeCCUBHLIN FeH OTCYTCTBUS
LLEeTUHOK — B TPETbEMN.

MpakTnyeckas padota 16
PelueHne reHeTMYeCKMX 3ap/a4 Ha cLenneHHoe HacnegoBaHue.

3apaua 1

XKeHLmHa, nmetowasl runonnasunto (MCTOHYeHEe) amanun 3y6oB, BbIXOAUT 3aMyX 32 MYXXYUHY, Y
KoToporo Takon xe gedgekt. OT aToro bpaka poxgaeTcs ManbyvK, He CTpagaloLlMiA AaHHOW BONe3HbIo.
KakoBa Oblna BeposAiTHOCTb MOSIBJIEHUS B 3TOM CeMbe 3[40POBOr0 Marsbuyuka, B OTNMYME OT CBOMUX
poauTenen He cTpagatollero runonnasven amanu? KakoBa BepOSATHOCTb MOSIBIIEHUS B 3TOW CEMbEe
3[10POBOW AEBOYKN?

M3BeCTHO, YTO reH, OTBETCTBEHHbIA 3a pasBuMTME TMMonnasum amanu, — OOMWHAHTHbBIA TeH,
NOKanmM3oBaHHbIN B X-XPOMOCOME; FeH, KOHTPOIMPYHOLLUIA OTCYTCTBUE paccMaTprMBaemoro 3abonesas, —
peLecCuBHbIN reH X-XPOMOCOMbI.

3apaua 2

OT BGpaka My>X4MHbI, Yy KOTOPOro HET paxmuTa, YyCTOMYMBOTO K TEYEHUIO BUTAMUHOM D, 1 KEHLLMHBI,
cTpagatowen aTnum 3aboneBaHneM, poxaaeTcs 300poBasi AeBodka. MoxeT nv gaHHas ObiTb abCconoTHO
YBEPEHHOW B TOM, YTO W BCE NocrneywliMe OeTW, poauvBLUMEeCss B 3TOW cembe, OyaoyT Takumu xe
3[0POBLIMU, KaK 1 3Ta AeBoYka-nepeeHeL?

M3BecTHO, YTO reH, OTBETCTBEHHbIN 3a pa3BUTME 3TON GONE3HU, — AOMUHAHTHBLIA FeH MOSHOro
OOMVHUPOBaHWS, NTOKaNM30BaHHbIN B X-XpOMOCOME.

3apava 3

M3BecTHO, 4YTO TreH remopunun (HECBEpPTbIBAEMOETb KPOBU) — PELIECCUMBHBIA  T€EH,
NOKannM3oBaHHbIN B X-XpOMOCOMe. 3[40poBasl XeHLWMHA, MaTb KOTOPOM TakK Xe, Kak M OHa, Obina
300poBON, a oTel Obin remMounuKoM, BbIWMA 3aMyX 3a MYXYMHY, CTpajaloLlero reMounmen.
lMosiBNeHne kakoro NOTOMCTBA MOXHO OXxugatb OT 3Toro 6paka (OTHOCMTENbHO paccmMaTpuBaeMoro
3abonesaHusa)? Vcnonb3yWTe Mpu peleHun 3TOW 3adadyn BecbMa PacrnpoCTPaHeHHy dopMy
n306pakeHns NoONoBbIX XPOMOCOM: X-XpoMocoMa — Tupe (—); Y-xpoMmocoma — nonycrtpernka ( ).

3apava 4

['eH, OTBETCTBEHHbIN 32 pa3BUTME TAKOro MPU3HaKa, Kak rMMnéPTPMX03 (OBOSIOCEHUE Kpasi MOYKM
yxa), — OOWH U3 HEMHOTMX PELECCUBHbIX FEHOB, JTIOKaNM30BaHHbLIX B Y-xpoMocome. Ecnn myxuumHa c
TMNEePTPMUXO30M XKEHUTCS HA XKEHLUMHE, Y KOTOPOW, ECTECTBEHHO, MMNEPTPMX03a HET, TO KakoB peasibHbIv
LLAHC MOSIBMIEHNSI B 3TON CeMbe AeTew C MMNnepTpuxo3oM: MarnbunkoB? [1leBoyek?

3apava 5

KeHWwnHa HeBepoATHO B3BOSIHOBaHa ClNyyYamHO MOMyYeHHOM OT  «Jobpoxenartenemn»
nHdopmaumen o TanHe cembun ceoero Myxa. Okasanocb, YTO U ee MyX, U ero bpatbs, U nx oTel, — BCe
OHV B paHHeM OeTCTBe NPOLLnK Yepes xupyprudeckoe otaenexme LIPB pogHoro ropoaa, rae Kaxaomy n3
HMX Oblna coenaHa OQHOTUMHAs onepauusi NO JMKBUAAUMWA MNEepPenoHYaTocTu (MepenoHKn Mexay
ykasaTernbHbIM U CpeHVM nanbuamu pyk). M XoTs BCe 3T My>XYMHbI HEM3MEHHO YCMELLIHO U3baBnsnmch
OT [aHHOro BPOXAEHHOro AedekTa W MNbiTanncb BOOAYLIEBNEHHO YyOeouTb XKEHLUMHY, HACKOMbKO 3TO
6e360Me3HEHHO M ferko YCTpaHMMO, XXEHWMHa obpaTunacb 3a COBETOM K Meaukam. Kak Oyayt
BbIMMSAETb OETW, POXOEHHble OT OAHOIO U3 MpeacTaBuTENer 3TOro MO MEHbLUEN Mepe CTPaHHOro
«MEepPenoHYaTOro» cemMencTaa: Manb4mkn? JeBoykn?

MpakTnyeckas pa6ora 17

N3yyeHne 3BONIOLIMOHHBLIX TEOPUMA.

Llenb paboTbl: NO3HAKOMUTb y4aLLUXCS C UCTOPUEN SBOMHOLMOHHBIX UAEN.

3apaHue Ne1

3anonHute Tabnuuy

[ YyeHbie | 3HayeHue ero pabor | Onpepenenvie | OwmnBoyHble  BO33penus, |
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[00apBUHOBCKOIO NOHATUSA «BUOY CBAI3aHHbIE C YPOBHEM

nepuoga pasBuTUS HayKu ero
BPEMEHU

K. JlnHHen

K.B. Jlamapk

3apaHue Ne2
3anonHuTe Tabnuuy "OBOMOUMOHHbIE NPEACTABIEHUS U NOEVN B TPYAAX PYCCKUX YYEHbIX".

YyeHble OBOMOLUMOHHLIE B3rNsiabl

3apaHue Ne3
3anonHuTte Tabnuvuy: NPeAnochInki NosIBIEHUS 3BOSTHOLNOHHON TEOpUn

CoumanbHO - 3KOHOMUYECKMe Hay4HblE

MpakTnyeckasn pa6ora 18.

N3yyeHne chopmmpoBaHua BUOOB M NONyNALMUNA.

LEJTb PABOTHI:

[okasaTtb, 4TO ANA YCTAHOBMEHWS NMPUHAAMNEXHOCTU 0COOM K AaHHOMY Buay HEOOXOAMMO 3HaTb
HECKOJbKO KPUTEPUEB, XapaKTEPU3YHIOLLNX 0COOb BCECTOPOHHE.

OBOPYOOBAHWE:

WnniocTpaTBHbIN MaTepuan (o3epHasd M nNpygoBas MsryLiku), gononHuTensHas buonornyeckas
nuteparypa, reorpacumyeckuin atnac.

TeopeTuyeckasl 4acTb paboTbl:

Bua — 310 COBOKYNHOCTH 0COOEN, CXOAHbIX MO KPUTEPUSIM Buaa A0 TakoW CTENEHWU, YTO OHU MOTYT
B €CTECTBEHHbIX YCMOBUSIX CKPELLMBATLCH U AasBaTb NNOAOBUTOE MOTOMCTBO. [1NogoBUTOE NOTOMCTBO —
TO, KOTOPOE CamMO MOXEeT pa3MHoxaTtbcs. [Npumep HennogoBWUTOro NoToMcTBa — Myn (rmMbpug ocna u
nowaau), oH 6ecnnogeH.

KpuTepuin oT rpeveckoro "KputepumoH" — CpeacTBO Ans cyxaeHus. Kputepuin — npusHak, no
KOTOpPOMY MNpOM3BOAMTCH onpedeneHve Buaa opraHuama. Kputepuu, Mo KOTOpPbIM MOXHO CyAWTb O
NPUHaANeXHOCTN AaHHbIX 0CODOen K 0OgHOMY BUAY, CrieayoLlme:

. Mopdonormyeckmin — BHyTPEHHEE N BHELLHEE CTPOEHUe.

. PuU3nonoro-dBUOXMMNYECKNI — Kak paboTaroT opraHbl U KNETKK.

° MoBeneH4ecknin — noBeaeHne, 0COGEHHO B MOMEHT Pas3MHOXEHUS.

. OKOMOrMyecknin — COBOKYNHOCTb (haKTOPOB BHELUHEWN Cpefdbl, HEOOXOANMbBIX ANSA >XU3HU
BMAa (TemnepaTypa, BMaXHOCTb, N1LLA, KOHKYPEHTbI U T.M.)

. eorpaduyeckmin — apean (obnactb pacnpocTpaHeHusl), T.e. TEPPUTOPUS, HA KOTOpPOW
XMBET AaHHbIN BUA.

. eHeTMKO-penpoayKTUBHbLIA — OAMHAKOBOE KOMUYECTBO U CTPOEHWE XPOMOCOM, 4TO

Nno3BoOnsieT opraHM3mMam gaBaTb N040OBUTOE NOTOMCTBO.

Kputepun BMaa oTHOCUTEMbHBI, T.€. MO OQHOMY KPUTEPUIO HENb3s CcyauTb O Buae. Hanpuwmep,
CYLLIECTBYIOT BUAObI-ABONHUKM (Y ManspumHOro Komapa, y kpbic 1 T.4.). OHM Mopdonornyecku gpyr ot
apyra He OTNM4YalTCs, HO MMEKT pas3HOE KOMMYEeCTBO XPOMOCOM WM MO3TOMYy He fatoT notomctea. (To
eCTb  Mopdponormyecknun  Kputepun He paboTaeT [OTHocuTeneH], HO paboTaeT reHeTuKo-
penpoayKTUBHbIN).

MpakTnyeckas Yyactb paboThl:

X0 PABOTHI:

1. PaccmoTpuTe npeanoXeHHOe >XWBOTHOE W OMnpeden Te €ero BuAg MO  Cregylowmm
KpuTepusim.

Mopdonornuyeckui.

T [OnuHa Tena coctaBnsetr 6—13 cm, macca — go 200r. Teno yanuHEHHOe, Mopaa

OBarlbHasi, HEMHOTO 3aoCTpéHHas. CBepxy Teno oKpaleHo B Oypo-3enéHbli LUBET pa3HbliX OTTEHKOB C
TEMHbIMM MATHamMu. Bgomb ronoBbl U no3BoHoOYHMKa Yy 6GonbwmHcTBa ocoben (4o 90 %) nmpoxogut
cBeTnas rnonoca pasHou CTEMEHU BbIPAXXEHHOCTU. HWXKHAS YacTb Tena okpalleHa B rpsA3Ho-6enbii nnm
cnerka »XentoBaTbil LBET, B OOMbLUMHCTBE CNy4YaeB C MHOMOYMCIEHHBbIMW TEMHBIMU, MHOTAA YEPHbLIMM
naTHamu. [Nasa spko-30M0TMCTOro LUBeTa. [0NnoBacTMK CBETNO-ONMBKOBOM OKpPacKW, rpyLleBUaHOMN
¢opmbl. Ecrniv roneHn npwxaTbl kK 6eapam 1 pacnonoxeHsl NepneHanKyNapHO K NPOaoNbHOM ocu Tena,
TO rOMEHOCTOMHbIE CyCTaBbl 3axoAAT Apyr 3a Apyra. BHyTpeHHW natouHbii 6yrop Huskuii. Camubl C
ObIMYaTO-CepbiMy pe3oHaTopaMu B yrinax pra.

2. 0nuvHa Tena ...... NArywkn pegko npeebiwaeT 8 cMm. OKkpacka CMMHHOM CTOPOHbI OObIYHO SIPKO-
3eneHasl, cepo-3ereHasi, ONMBKOBas UM KOPUYHEBas, C BONbLUMM MM MEHBLUMM KONMYECTBOM TEMHbIX
NSTEH, BOONb CPEAVHbI CMIMHBLI YacTo NPOXOAMWT y3Kkasi CBeTnasi MpoAorbHasi Mosiocka, OplolHasa cTopoHa
OLHOTOHHO Benasi unu xentoBaTas. HekoTopble 0cobun 6e3 CNMHHOIO PUCYHKA U C MEMNKUMU NATHAMU Ha
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ropne unu nepegHen yactu 6ptoxa. bapabaHHble NepenoHkM XopoLlo pas3euThl. 1o 6okam ronosbl YacTo
NUMEITCA NOJSIOCHI, KOTOPbIE MPOXOAAT OT KOHYMKA MOPAbl Yepes3 HO3apwy, rMasa, a uHorga u 6apabaHHble
nepenoHkn. Ha HWKHenW YacTu CTYNHW eCTb BbICOKUM W CXKaTbli ¢ BOKOB MATOYHBLIN Byrop, umeloTcs
nnaBaTernbHble MNEpPEenoHKN. Y CcaMUOB Ha nepBbiX [ABYX-TPEX BHYTPEHHUX Manbuax nepeaHux
KOHEYHOCTelN pasBUTbl TEMHO-KOPUYHEBLIE BpayHble MO30mK1, a No 6oKaM rofoBbl B yriax pTa HaxoauTes
napa BHELUHMX 3BYKOBbIX pe3oHaTopoB 6enoro ueeta. B ce30H pa3aMHOXeHWs1 TYNOBULLE CaMLLOB MOXET
ObITb C XENTOBATbIM OTTEHKOM.

Feorpaduyueckum

T ndarywka pacnpoctpaHeHa B KOxHon u LleHTpanbHon EBpone, MNepeaHeit u CpegHen
Asnn, B CeBepHon Adpuke. B BocTouHon EBpone pacnpocTtpaHeHa go 60° c.uw., BcTpedaetcs B Kpbimy,
Ha Kaekase, B KaszaxctaHe. Ha BocToke — [0 03epa banxalu.

20, narywka pacnpocTtpaHeHa B UeHTpanbHon EBpone oT 3anagHon ®paHumu Ha 3anage
Ao MNoBomkbs Ha BOCTOKe (nepexoauT Ha nesBbin Geper Bonrm B eé cpegHem TeyeHuu). CesepHas
rpaHvua apeana npoxoguTt  4Yepes [lonnaHaumio, tokHyto LlBeumio 1 ganee  4epes  ceBepo-
3anapg Poccun(NleHunHrpaackas 1 Hosropogckasa ob6nactu), bawkupuio n TatapctaH. Ha tore rpaHuua
YacTUYHO COBMNagaeT C MEeCHOM 1 NecoCTenHOW 30HOW U orpaHuyeHa ceBepoM Mtanuu, ceBepHbIMU
npearopbamun Anbn 1 bankaHamu, ceBepom PymbiHWM, LIeHTPaNbHO-OXHBIMU permoHamMmmn YKpavHbl.

OKONOrnYecKum. ......... Nsrylwka >XUBeT B MOCTOSIHHbIX, AOCTaToyHO rnybokux (bonee 20 cm)
Bofgoémax. Yalle Bcero aTo ctapuvubl pek, Npyabl, pBbl, 03€pa, HO HEPELKO €€ MOXHO BCTPETUTb M BOOMb
GeperoB pek. AKTMBHA MOYTY Kpyrible CyTkM. B cnydasx onacHocTu narywka obbl4HO NpAYeTcst B BoAe.
Ox0oTUTCA OHa NPeMMyLLECTBEHHO Ha cylle, BAOMb GeperoB BOOOEMOB, TyT €€ 4alle BCEro MOXHO
BCTPETUTb B CaMoe Tensoe BpeMsi CyTok — ¢ 12 go 17 4acos.

3uMytoT NArywkyM obbl4HO B TeX xe BOOOEMax, rae XMBYT B TEMMbIM Mepuod roga, Ho uHorga
MUrpupytoT B bornee rmybokue mecrta, rge ectb pogHukn. OTXOAAT Ha 3MMOBKY, Korga Temnepartypa Bodbl
cHmxkaeTcss go 8—10 °C. B Hesamep3arowmnx BogoEMax C TEMSION BOAOW NAryLIKA ObIBAOT akTUBHLIMU
MoYTKN BCIO 31MY.

20, obutaet B cnabonpoToYHbIX unm CTOAYNX MenKOBOAHbIX
BOJOEMAX LLUMPOKOSNIUCTBEHHBIX M CMELLAHHbIX ~ NecoB,  BCTpeYasacb  MOcfne  pasMHOXEHWUs Mo
yBNaXHEHHbLIM Nnecam 1 Janeko oT BoAbl. B necocrensx u CTensx XXMBET TOMNbKO B BOAOEMAX, rMaBHbIM
obpa3oM B cTapuuax pek v npygax. KucnotHoctb Takmx BogoemoB konebnetcsa B npegenax pH = 5,8—
7,4. B ropbl nogHMMaeTcs Ha BbicOTy 0 1550 M..

PesynbTaTthl nccrnegoBaHuii 3anvMwimMTe No CNeAyLWUM HanpaBieHNsiM.

Bugpl narywek

Mopdonormyeckuin Kputepuin

"eorpadpunyeckunin Kputepumn

OKOMNorMyeckuin Kputepum

O3sepHas:

Camel

camka

Mpynosas:

Cawmel,

camka

2. Cpoenaiite BbIBOA, OTBETMB Ha CriefyloLIMe BOMpPOChI:

1. Mo Kakum Npu3aHakam Bbl OTHECIN MPeaSIoKEHHbIE OPraHn3Mbl K pa3HbiM BUaam?

2. [okaxunte, 4TO YCTAHOBMEHWE BWOOBOW MNPUHAAMNEXHOCTU HEBO3MOXHO TOSMBbKO MO
OLHOMY U3 KpUTEPUEB BMAA.

3. O6ocHynTe, NoYeMy CYLLECTBYHOT BUAbI, CXOAHbIE, Ka3anocb Obl, MO BCEM MpU3HAKaM, HO
He cKkpelymBaroLmecs?

4. CyLecTBylOT N TPYQHOCTU B ONpefeneHnmn Buaa pacteHus, HangeHHoro B npupoae?

5. [Ona Bcex nu BWOOB OpPraHM3MOB XapakTepeH mopdonornyeckun kputepun? OTBeT
obocHynTe.

MpakTnyeckas padora 19.

N3yyeHne Teopum MUKPOIBONMOLUN.

LUenb pa6otbl: cchopmMupoBaTb YMeHUS p[AaBaTb MaTepuanucTtuyeckoe ob6bsCHeHue
obpa3oBaHus BUAOB, 06006LWUTb 3HAHMA y4aLlUXCA.

3agaHue Ne1. 3anonHute Tabnuuy «Cnocobbl BUA00Gpa3oBaHMA»

HasBaHve cnoco6os CylLuHoCTb crnocoba npumepsl

"eorpadunyeckoe
BMaoo6pasoBaHue

3konoruyeckoe
B1aoobpasoBaHmne

3apgaHune No2
YKaxute, Kakme W3 MNepeyncrieHHbIX Huke ¢akTopoB CrnocobCTBYOT BUAoOGpa3oBaHuio, U
00bsCHWTE MOYEeMY: ManoYUCIEHHOCTb BuWAa, MHOMOYMCIEHHOCTb BMAOA,CPaBHUTENBHO OAHOOOpPasHble
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YCIOBUSA CYLLECTBOBaHUS, ManeHbkui apearn, Oonblon apean, ocTpas 6opbba 3a cylLlecTBOBaHME,
n3onaumsi, AMBepreHums.

3apaHue Ne3

3anonHute Tabnuuy "CpaBHuUTENbHAs  XapakTepucTvka MpoLecCoB  AUBEPreHuuMnM u
KoHBepreHummn"

HassaHue Kpatkas Mpu4mHbI Mpu4mnHbI Uem 3HadyeHne Aans
npouecca xapaktepu | cxoacTsa pasnuyus obycrnosneHo | aBonouun
CTuKa NPU3HaKoB | NPU3HAKoB aencrene

npoLieccos
1.OunepreHums
2.KoHBepreHums

MpakTnyeckasn padota 20.

N3yyeHne makpoaBonouum.

Lienb paboTbl: HAy4nTbCA BbISBNSATL YepTbl MPUCNOCOBNEHHOCTN OPraHM3MOoB K cpeae 0butaHus
M yCTaHaBNMBaTb €e OTHOCUTESbHbIN XapaKTep.

KoHTponbHble BONPOChI Npy AONYCKe K 3aHATUIO:

1) MNpuBeguTe nprMepbl MPUCNOCOBNEHHOCTM OPraHM3MOB K YCITOBMSIM CYLLECTBOBaHUS.

2) KakoBbl Buonornyeckme MmexaHn3Mbl BO3HUKHOBEHWSI NpMcnocobneHmin?

MeToaunyeckmne pekoMmeHgaLmm:

MoBTOopuTe MaTepman no Teme «AganTauunm OPraHM3MoOB K YCMOBMSM OOMTaHUSA  Kak
pes3ynbTaTt AeNCTBUS ecTecTBEHHOro otbopa» (CTp. 238-246 yyebHuka).

Mpu BbINONHEHUU 3aJaHU CregyyuTe UHCTPYKLMK.

Mopsaok BbINONMHEHUs1 paboTbl:

3agaHue 1. PaccMoTpuTe KaXXabii U3 NPEAIOXEHHbIX OPraHN3MOB U ero n3obpaxeHue.

3agaHue 2. Onpegenute cpegy 0OMTaHMSA pacTEHUSA WK XKMBOTHOTO, MPeaSIoKEHHOro Bam ANis
nccrnenoBaHus. BoisiBUTe 4epTbl €ero NpucnocobneHHoCcTU K cpede obutaHus. BoisiBUTE OTHOCUTENBHbBIN
XapakTep nNpucnocobneHHOCTH.

3agaHue 3. [NonyyeHHble gaHHble 3aHecuTe B Tabnumuy «[pucnocobneHHOCTb OpraHM3MoB U eé
OTHOCUTENTBHOCTbY.

Mprucnoco6MeHHOCTbL OPraHU3MoB U €€ OTHOCUTENTLHOCTb

HasBaHune Cpepna YepTtbl npucnocobneHHocTn K| B 4ém BblipaxkaeTcsi OTHOCUTENBHOCTb
BMaa obutanHus cpene obuTtaHua npucnocobneHHoCTH

3apaHue 4. N3yumB BCce NpeasiokeHHble OpraHM3mbl M 3anonHuB Tabnuuy, Ha OCHOBaHWMW 3HAHWN
O ABWXYLUMX CUnax SBOSIIOLUN OOBSACHUTE MeXaHW3M BO3HWKHOBEHWSI MPUCNOCOBNEeHUn n 3anuumte
obLwmin BbIBOA.

KoHTponbHble BONpPOCHI:

1) JanTe onpeneneHve TepMUHaAM — MacKMpPOBKa, MUMUKPUS, aaanTaLms.

2) CooTHecuTe npuBegéHHbIE NPUMEPBI MPUCNOCOBNEHUI C NX XapaKTEPOM.

1. Okpacka wwepcTn benoro measeas 1. MokpoBUTENbLCTBEHHAs OKpacka
2. Okpacka xupada 2. MackupoBka

3. Okpacka wmensi 3. Mumukpus

4. dopma Tena nanoyvHuka 4. MpenynpexaatoLLas okpacka

5. Oxpacka 60Xbeln KOPOBKU 5. MpucnocobutensHoe noBeaeHne
6. Apkne naTHa y ryceHuy,

7. CTpoeHuve uBeTKa opxugen

8. BHeLWwHUn Bng Myxm-xypdankm

9. dopma LBeTouYHOro 6oromona

10. lMoBegeHue xyka-oombapanpa

MpakTnyeckasn pabora 21.

M3yyeHne Gmonormyeckoro nporpecca u bmonoruyeckoro perpecca.

Lienb paboTbl: M3y4nTb NOHATMA apomopdo3a, ugnoagantaumm, Guonormyeckoro nporpecca u
perpecca. CopmMMpoBaTb YMEHME UCMONb30BaTb 3HAHUS OCHOBHbLIX NMyTEW U HaMpaBNeHUA 3BONIOLUM B
MUPE PaCTEHUI U XKNBOTHbIX.

3apaHue Ne1

3anonHute Tabnuuy "CpaBHUTENbHasA XapaKTepucTuka rMaBHbIX HamnpaBfieHUM OpraHM4YecKon
aBosioumn”.
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[MaBHble HanpasneHus | KpaTtkasa xapakrepuctuka Mpumepsl
OpraHMyecKkomn 3BoNLMK

3

3apaHue Ne2

3anonHuTe Tabnuuy "CpaBHUTENbHAsS XapakTepUCTUKa 3TanoB 3BOMOLIMOHHOIO npolecca”.
HasBaHve atana "'oe npoTtekaet K yemy npusogut | [BmxyLimMe cunbl
MUKPOIBONIOLMNSA
MaKkpo3BONOLMNA

BbiBoa:

MpakTnyeckasn pabora 22.
M3yyeHne oCHOBHbIX HanpaBreHU 3BONOLUM.
Lienb paGoTbl: NpoOBEPUTL YCBOEHUE 3HAHUM OCHOBHLIX MyTEW W HaMNpaBlieHWA 3BOMIOLUN B
Kaxxgyto apy.
3apaHue Ne1
3anonHuTe Tabnuuy: «dTanbl pa3BUTUS PACTUTENBLHOIO MUpa Ha 3emriey
OTansl pa3BuTus | Bpemsi BOZHNKHOBEHMS Apomopdo3bl,
pacTuTenbHoOro Mmpa cnocobcTBOBaBLUNE
CTaHOBJEHUIO IPYMIbI

3apaHue No2
3anonHute Tabnuuy: «Bo3HMKHOBEHME BaXKHENLLMX apOMOpPO30B B XO4E€ 3BOSHOLMN XKUBOTHOIO
Mupay

Opa MNepunopg ApomMopd0o3bl XKMBOTHOIO MUpa

MpakTnyeckas paborta 23

«OnuncaHmne ocoben Buaa no mopconornieckoMmy Kputepuio».

Lenb: HayunTbCs BbISBNATL MOPGONOrMYEcKUe MPU3HAKN XUBOTHbBIX, PacTEHUI; OnNpeaenuTh,
MOXHO N MO MOPCONOrMYECKNM MpU3HaKkaMm CyauTb O NPUHAAMNEXHOCTU opraHu3Ma K onpeaeneHHoMy
BMay.

O6opyaoBaHue U maTepuanbl: PUCYHKW, repbapHble obpasupl.

Xopa paboThl

Yactb 1. U3yyeHne pacteHu.
1. PaccmoTpuTe npeanoxeHHble 06pasLbl pacTeHUIN, CPaBHUTE UX.
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KNEBEP JTYTOBOW

KNEBEP NON3y4nn

Trifoliviam pretarrse ..
2. Ha ocHoBaHuMM cpaBHEHUs,
pacTeHu OAHOro poaa, 3anonHuTe Tabnuuy.

O6pasel Ne 1

BupoBoe Ha3BaHue:
O6pasel Ne 2

BupooBoe Ha3BaHue:

Poa pacTteHus

Twun KOPHEBOW CUCTEMBI

cocTaBbTe MOPMOMOrMYECKYID XapakTepUCTUKY ABYX

Crebenb(apeBecHbl, TPAaBAHUCTLIW, NPSAMOCTOAYUNA, MON3Y4YMI, CTEMOLWNACS U T.0.)

JInctbs (npocTble, CroXHbIE)
XKunkosaHue nucTtbes
JlnctopacnonoxeHve

LlBeTOK nnn couBeTue

Mnoga, ero HasBaHWe (COYHBIN UMK CYXOW, OOHO- UITM MHOTOCEMSIHHBIN)

3. YepThbl cxoacTea OBYX BMOOB pacteHuin OIHOro
poaa

4. YepThl pasnu4yusa OByx BNOOB pacTeHun ofHoro
poaa

5. MoxHO nM Ha OCHOBaHMM MOPOMOrMYECKoro Kputepus CcyauTb O BWOOBOW
NpUHaANEXHOCTN pacTeHUn?

YacTtb 2. U3yyeHune XKMBOTHbIX.

1. PaccmMoTpuTe pyUCyHKU OBYX XMBOTHbIX pa3HbiX BUOOB ogHoro poga. CpaBHuTe mXx.

2. Ha ocHoBaHun cpaBHeHUS,
YXMBOTHbIX OOHOrO poAa, 3anosiHuTe Tabnmuy.

BuaooBoe Ha3BaHue:

PacnpocTpaHeHue XMBOTHOIo

Okpac mexa

[nnHa XXMBOTHOrO

Macca xumBoTHOro

COCTaBbTE MOpd)OJ'IOFVIHeCKYIO XapaKTepucTtuky AOByX
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CTpoeHune KoHeYHoCTeM

Yuwu

Twn nutaHusa

P e :

e HIAN i

3asy —pycak. 3aauy-6ensk.

1. YepThl cxofcTsa ABYX BUOOB KMBOTHbIX oaHoro
poaa

2. YepThl pasnmyus OBYyX BNOOB XUBOTHBIX ofHOro
poaa

3. MoXHO 5nM Ha OCHOBaHMM MOPAOSIOrMYECKOro KpuUTepusi CyauTb O BWUOOBOW

NpMHaanNexHoCTun KUBOTHbIX?
CaoenanTte o0 BLIBOA, HA OCHOBE aHanu3a cBoeu paboTbil.

OononHutenbHas uHgopmaums.

Knesep nonsyuuun — MHoOronetHee TpaBsHUCTOe pacTeHue. KopHeBasa cuctema CTepXHeBasi.
Crebenb nonsyuynin, YKOPEHSIOLWWACA B y3nax, BETBWUCTbIN, TONblA, Yacto nonbii. Jlnctes
ONVHHOYepeLLYaTble, TPEXpasaenbHble, NX NIMCTOYKM LUMPOKOSNLEBUOHBIE, HA BEPXYLUKE BbleM4YaTble.
YepeLwkn Bocxogsawme, ao 30 cm gnuHon. CouBeTwsi FoNMOBKM Ma3yLUHbIe, MOYTK LWAPOBUAHbIE, PbIXIIbIE,
00 2 cM B nonepevHuke. BeHunk 6enbiii nnn po3osaTthbii, No oTuseTaHum bypetoT. B uBeTke 10 TbIYMHOK,
OEBSATb M3 HUX CpocLuMecs HUTsSIMKM B TpyOouky, ogHa — cBobogHas. nog — 600 (npogonroBaTbii,
NAOCKUIN, COAEPXUT OT TPEX A0 YETbIPEX MOYKOBUAHLIX UMK CepAueBUOHbBIX CEMSIH CEPO-KENMTOro unm
OpaHXxeBoro upeta). Hayano co3peBaHus ceMsiH — UOHb — MIONb. PasMHOXaeTcs kak ceMeHaMu, Tak 1
BEreTaTUBHO.

Knesep nyroBon — aByrneTHee, HO Yallle MHOroneTHee TPaBSHWUCTOE pacTeHue, JOCTUraeT B
BolcoTy 15—55 cm. BetBuctble c1ebnu  npunogHuMatrowmecs.  Jluctbs  TpondaTble, C
LLUMPOKOSANLIEBUAHBIMU MENKO3YBYaTbIMM A0NAMU, JIMCTOYKM NO KpasiM LIENbHbIE, C HEXHBIMW PECHUYKaMu
no kpasim. CouBeTMS rofioBKM pbiXMble, LWapoBUAHbIE, CUOAT YAcTo NONapHO U HEPEOKO NPUKPbLIThI ABYMS
BEPXHUMU NUCTbAMWU. BeHUMK KpacHbli, uspegka Oenbii Mnu HEOOHOLBETHLIWA; Yalleyka C OeCATbio
Xunkamu. MNnog —oaHOCEMSAHHBIN 606 (AnueBugHoM opMbl); CEMeHa TO OKpYrnble, TO yrroBartble, TO
XXenToBaTo-KkpacHble, To duoneToBble. LIBeTET B utoHe — ceHTabpe. Mnoabl co3peBaloT B aBrycre —
oKTs0pe. PaamMHoOXaeTcsa kak ceMeHamu, Tak U BereTaTuMBHO.

Hanbonee mn3BecTHbl B Poccum 3anubl — 6ensik n pycak. 3asu-6ensik: obutaet B TyHOPOBOW,
NECHON 1 YacTU4HO necoctenHon 3oHe CesepHon EBponbl, Poccun, Cubupu, Kasaxcrana, 3abavikanbs,
HanbHero Boctoka. 3asu — pycak: B npegenax Poccum Bogutcst no Bcert EBponenckom Yactu ctpaHbl 4o
ceBepHbIx nobepexun Jlagoxckoro 1 OHEeXCKoro o3ep.

3asau-6ensk. [invHa Tena 44 — 74 cMm. XBOCT B BuAe nyLwmncToro 6enoro Lwapuka, KOHYUKK yLien
yepHble. OcTanbHasa okpacka OypoBaTas unu cepasi neToM U ynucto-6enas 3umon. Y Genska nanbl
LLUIMPOKME, C FYCTbIM OnyLLeHeM, YToObl MeHblLe NpoBanNMBaTbCs B Cyrpobbl (Ha Nanax 3umon oTpacTaroT
MeXoBble «fbbkuy). Cneabl LUMPOKME, OKPYrmble, OTneyaTtku 3agHuMX fan Nuwb HeHamHoro Oorblue
nepegHunx. 3agHUEe HOMM HaMHOIo AfVMHHEE MNepefHuX UM Npu OBWXKEHWM BLIHOCSTCA Aarneko Brepes.
OnvHa cnepa 3agHen nanbl 12-17 cMm, wupuHa 7-12 cM. Y Gensika ywum Kopo4e, YeMm Yy pycaka, XBOCT
cHu3y 6enbIn, WepcTb MsArkas

bensk — pacTuTenbHOSA4HOE XUBOTHOE C YETKO BbIPaXEHHOW CE30HHOCTbI0 NUTaHuUA. BecHoun v
NeToM OH KOPMMUTCS 3eNéHbIMM YacTaMmm pacteHun. Mectamu noefaeT XBOWM M rpmbbl, B YACTHOCTH,
oneHun Tprodernb, KOTOPLIN BbikanbiBaeT M3 3eMnn. bensk oyeHb NnogoBuT. 3a NeTo 3anymxa npuHOCUT
2—3 nomeTa n3 3—5, nHorga gaxe 11 notomkoB. BecHol n oceHblo 6ensk nuHsieT. BeceHHss nuHbka
HaunHaeTcsa B MapTe U KoH4aeTcsa B Mmae. XXusyT 6enskm 8—9 net, nHorga goxumsatoT 4o 10, 06bI4HO xe
MMOHYT 3HaUNTENbLHO paHblUe. bensk — BaXkHbIN 06BEKT NPOMbLICIOBOM OXOTbl, 0COBEHHO Ha ceBepe.
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3asu-pycak. [invHa Tena 55 — 74 cm. XBOCT CBEpPXy W KOHYMKM ywen yepHble. OcTanbHas
oKpacka pbbKeBaTo-cepas C YepHoBaTon psbblo, 3umon ceeTnee, ocobeHHO Ha Optoxe m Gokax. Jlanbl
yxe, yeM y bengka. Y pycakoB anuvHa cnepa 3agHen nanbl 14-18 cm, wupuHa 3-7 cMm. 3agHue Horu
HaMHOro ANUHHEE nepeaHuX 1 Npyu ABMXEHWM BbIHOCATCS Janeko Brnepen.

B netHee BpeMs pycak NUTaeTcsl pacTeHUsiMM U MoroabiMun noberamu AepeBLEB U KYCTapPHUKOB.
Yalle Bcero cbegaeTt NUCTbst U CTednn, HO MOXeT BblkanbiBaTb U KOPHU. OXOTHO NMoedaeT OBOLLHbIE U
Gax4deBble KynbTypbl. 3asu-pycak: noMeToB ObiBaeT 2—3 u gaxe 4. BeceHHun nomet M3 1—2 3anyar,
bonee no3gHu mn3 3—4 (go 8). Pycak SBMSIeTCS LEHHBbIM MPOMbBICIIOBLIM JXMBOTHBIM, OOBLEKTOM
NOBUTENBCKONM U CMOPTUBHOM OXOTbI.

MpakTnyeckas pa6ora 24.

Tema: "U3yyeHue Nnpucnocob6NeHHOCTN OPraHu3MoB K cpeaie ooutaHmusa"

Uenb:1. HayunTtbca BbISBNATE YEPTbl NPUCNOCOBIIEHHOCTN OpPraHn3MoB K cpeae obutaHust (Ha
KOHKPETHbIX npumepax) n onpegenaTb nx OTHOCUTESbHLIN Xapakrep.
2. CchopmynunpoBaTb BbIBO O CyLLECTBOBaHMM MPUCNOCOONEHHOCTM OpraHM3MOB U €€ OTHOCUTENbHOM
XapakTepe.

Xop paboTbli:

Teopemuyeckasi Hacmb:

ApanTtauusa (nat. — npunaxueaHve, NPMHOPOBIIEHNE) — BO3HMKHOBEHME B MPOLECCE 3BOSOLIMM
CBOWICTB, MPWU3HaKOB, MOBbLIWAKLWNX LWAHCHl BbPKUBAHUA M Pa3MHOXEHWS OPraHM3MOB, COXpPaHeHus
GonbLuero YvMcna notoMkoB. B 6opbbe 3a cylecTBoBaHME B NpOLIECCE €CTECTBEHHOIO 0TOOpa BbKMBAKOT
ocobu, Hambornee npucnocobreHHble K cpene obuTaHus.

Cpena o6uTaHMA — COBOKYMHOCTb KOHKPETHbIX YCIOBUIA (DaKTOPOB HEXMBOW U XKMBOW Npupoabl)
B KOTOpbIX 0buTaeT gaHHas ocobb, nonynauus wnm sug. Mecto obuTtaHums, y4acToKk Cylum unm Bogoema,
3aHATbIA YacTbio MonynsiuMmM ocoben odHoro Buaa v obnagarowmn BCceMym HeobxoauMbIMU YCNOBUSMU
ONS UX cylwecTBoBaHuA (knumart, penbed), noysa, nuwa v gp.). Yem nyywe npucnocobneHsl opraHn3mMbl
K AaHHbIM YCroBusiM, TeM 60nbLUe YMCNEHHOCTb 0coben JaHHOro BMAa.

MpUcnocobnNeHHOCTb, Kak  YacCTHbIM  MpuMep  aganTtauuu,  SBnsieTcs  pesynbTaTtom
3BOJIOLMOHHbBIX M3MEHEHWIA. XapakTep npucrnocobneHunin B ceoeobpasHor cpeae pasnuyeH. [ockonbky B
npupode CyLecTBYOT camble pa3HooOpasHble YCrOBMS  CYLIECTBOBaHWS, TO W  MPUMEPOB
nNpMcnocobneHHOCTU OPraHU3MOB — OFPOMHOE MHOXECTBO: K pasfiMyHOM TeMnepaTtype M BMAaXHOCTU, K
pasnuMYHON CTENEeHN OCBELLEHHOCTU, K pasfMyHbiM cnocobam NUTaHusa M nouckam MulM, K 3awmre, K
NpuBMNeYeHto napTHepa v T.4. AJantauuMum OTHOCUTENbHbI: MPUCMOCOONEHHOCTL K OAHMM dakTopam
cpegbl He 00s3aTenbHO COXPaHSTCA B APYrUX YCMOBUSAX, T.K. YCIIOBUS MEHSOTCA ObicTpee, yem
opmMUpyoTCcsa onpeneneHHbIn NpUsHak.

lNpakmu4eckas Yyacmb:

PaccmoTpuTe npeanoxeHHble Bam 06bekThl (1 BUA4 pacteHuii u 1 Bug XMBOTHbBIX).

Onpegenute cpeagy obutaHMa JaHHOrO pacTeHMS U XKUBOTHOTO.

BbisBUTE YepTbl MPUCNOCOBNEHHOCTU M3yvaeMbiXx BUOOB K cpefe obuTaHus (BO BHELUHEM U
BHYTPEHHEM CTPOEHUUN, Pa3MHOXEHUW, NOBEAEHWUMW, NUTAHUX 1 Ap.)

Kakne npeunmyllecTBa, No CpaBHEHUIO C APYrMMU BuAamu, MONydYunu AaHHble BUObl pacTeHus
(M1 KMBOTHOIO) B CBSI3N C BO3HWKHOBEHMEM NPUCMOCO6NeHNs?

HasBaHue opraHuama

Cpepna obutaHus

MecTo obuTaHus

YepTbl NpMcnocobneHHOCTH K cpeae obuTaHnsi BO BHELUHEN U BHYTPEHHEN cpeae, pa3MHOXEHNE,
nosegeHue.

Buornormnyeckas ponb agantauun

OTHOCUTENBHBIN XapakTep

BbiBoa:

Ex — xulHOe HOYHOE XMBOTHOE HebonbLunx pasmepos (anvHa Tena 20—30 cm, macca — 700
—800 r) c KopoTkMM xBocToM (gnmHa — 3 cm). O6uTaeT OH B OCHOBHOM B CMELUAHHbLIX WU
LUMPOKOSNUCTBEHHbIX flecax, HO NPOHUKAET TakkKe B Talry U ctenb. Exxa MoOXHO BCTPETUTL B 3aMyLLEHHbIX
cafax, napkax v gaxe B XneGHbIX Nosx, rpaHuyalmx ¢ necoM. [lHem oH npsiyeTcs nog Kyyern xBopocta
W NUCTBbI Cpeam KyCTapHMKOB, HOYbIO BbIXOAUT KOPMUTbLCS. 3a HOYb €X MPOXOAMT uHoraa Ao 3 kM. B
TEMHOTE OH HaXoAWT MULLY NPW MNOMOLUM TOHKOTO OBOHSIHWSA, XOTsl, B M3BECTHOW Mepe, emy nomorarT
3peHune u cniyx. MyLen exy crnyxaT Xyku, OOXOEBbIE YEPBU, MOKPULbI, MOSITIIOCKU, TPUTOHBI, FSITYLLKM,
Xabbl, Awepuubl, 3MeW, MbIlUK, TMOMEBKN, 3eMIIEPONKU, a
Takke SArodbl, Xenyau, onasBlive chenble nnoabl si6roHb,
rpyL 1 OpyrMx AepeBbeB.

B cnyyae onacHocTu ex cBepTbiBaeTcsi B KiyboK,
npwxumas ronioBy k Gproxy u BTArMBasi fnankm U XBocT noj
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cebs: nomyyaeTCcss KOMOYMA LWap C TopyalMmMuM BO BCe CTOPOHbl urnamun. Wmbl exa — 370
BMAOU3MEHEHHbIE BOJIOCbI, PACMONOXEHHbIE TOMbKO Ha CMUHE: MOPAOoYKa M BPIOLIKO MOKPbITHl 0ObIMHOM
wepcTblo. MNpn BCTpeye € necHbIMK 3BepsAMn (BONIKOM, KyHULIEN, NUCOW), eX (PbipkaeT 1 nognpbirmBaert,
cTapascb ykonoTb Bpara. Ecnu 38TO He nomMoraeT, OH cCBepThiBaeTcd B knybok, noacTaBnss
HanagarLemy XMLLHMKY CBOK KOMYY0 ClMHY. YacTo, HakonoB Mopay urnamu, Hanagatowmi octaenseT
exa B nokoe. Ho Tak GbiBaeT He Bcerga. EcTb y exa Bparu, OT KOTOPbIX €r0 He crnacaltT HW UMb, HK
cBepTbiBaHWe B Knybok. Tak, BO BpeMsi HOYHOW OXOTbl Ha exXa ycnewHo HanagaeT cunuH. Emy He
CTpallHbl UMbl 3BepbKa, MOTOMY YTO Nanbubl fan 3TOW MATUUbI MOKPbITHI MPOYHON Yewlyen. Msrkoe
onepeHue dunvHa genaet ero nonet 6eclymMHbIM 1 MO3BOMSET HacTUratb CBOK A06bIYy Bpacnnox. Het
cnaceHus exy 1 OT NMcuLbl, KOTopasi OCTOPOXHO NOAKATbLIBAET €ro fanon K 6epery necHom nyxuLbl unu
6onoTua n cbpacbiBaeT B Bogy. Boga npoHukaeT K GproLLKy exa, U OH pacnpasnsaeT CruHy, BbiTArMBaeT
MOpPAOYKY W nnbiBeT K Oepery. TyT ero nogxuaaet nucuua, BOH3aeTcd OCTpbiMu 3ybamu B
He3alMLLEeHHYI0 UrNaMu rofnoBy M 3arpbi3aeT exa.

A BOT npw BCTpeye C ragtokon ex Bbixoaut nobeautenem. OH xBaTaeT ee 3a XBOCT U cpasy
cBepTbhiBaeTca B Kknybok. [adtoka npy nepBon e MONbITKe YKYCUTb CBOEro Bpara HaTankMBaeTcs Ha
urnbl. Tem BpeMeHeM ex NocTeneHHo BTArMBaeT nod cebs ragioky u 3atem cbefaeT ee. BoamoxHo, a4
raflokn Ha exa He OeWCTBYeT, TaK Kak €X He YyBCTBUTENEeH KO MHOrMM S40BWUTbIM BellecTBaM. OH
noefaet, HaNpUMep, LUNaHCKUX MyLLEK, KOTOpblE COAepXaT KaHTapuanH, CMepPTENbHO AEWCTBYIOWMN Ha
APYMUX XUBOTHbIX, €CT AYPHO NaxHyLUMX KNomnoB, He BouTca faa nuyen, wMmenemn, eakon KpoBu BGOXbUX
KOPOBOK, BOflocaTbIX ryCeHuL,

[vkune kakTycbl MpeanoynTaroT 3acyLunMBbIE MONYNYCTbIHHbIE PErNOHbI, Aaxe NycTbiHu, CeBepHOW 1
HKOxHo Amepukun, Adpuku, Asmn. Kpome Toro, BCTpevalwTcs kakTycbl B KpbiMy M Ha nobepexbe

CpeansemHoro mopsi.

Takum 06pa3om, AN «KOMYeK» XapaKTEPHbIMU CHMTAIOTCS CrieaytoLmne NpupoaHble YCNOBUS:

Peskune konebaHusi AHEBHOM WM HOYHOW TemnepaTtyp. M3BECTHO, YTO B MYCTbIHSAX OHEM OYEHb
)KapKo, a HoYblo NPOXMagHo, HEpPeaKM criydam ¢ CyToYHbIM nepenagom go 50 rpagycos.

Hun3knMin ypoBeHb BRaXHOCTW. B 3acylnuBbLIX pervoHax, rge «CensaTcs» KakTyCbl, MHOraa
BbiNnagaeTr o 250 mm ocagkoB B rod. [lpaBga, B TO e BpeMsi CYLLECTBYIOT BMAbl KaKTyCOB,
nponspacTaroLmnx B TPONUYECKMX Necax, rae YpoBeHb BNaXXHOCTU oveHb Bbicokuii (o 3000 mm B rog).

Pbixnble noyBbl. B 60nbLUMHCTBE CBOEM KaKTyCbl BCTPEYAKOTCS Ha PbIXibiX, 6€4HbIX ryMyCcOM, HO
BoraTbix MMHeparnbHbIMU BeLlecTBamMu (Mecok, rpaBuin) 3eMnsax. [puyem noysa oBbIYHO MMEEeT KUCMyHo
peakumio. OgHaKo HeKOoTopble BMAblI MPEKpacHO 4YyBCTBYIOT cebs Hac krnoHax ckan, 6onee >XMpPHbIX
noyYBax TPOMUYECKNX NIECOB.

MHTepeceH TOT hakT, kak Npon3oLno npucnocobneHne kakTyca k cpefe obutaHus B npouecce
asonouun. Tak, Hanpumep, u3-3a Marnoro KonuyecTBa OCagKOB 3TO CeMeEWCTBO obnagaetr MACUCTbIM
ctebnem c TONCTbIM 3NMAEPMWUCOM, B KOTOPOM U 3anacaeTcs Brara Ha Bpemsi 3acyxu. Kpome Toro,
KaKTycbl 4Na NpefoTBpaLLeHns ncnapeHus Bnarv o63aBenunce:

KOmoYKkamMm (BMECTO NPUBbLIYHBIX AN HAC NNCTLEB);

OKyTbIBaOLWUMK CcTEDENb MEMNKUMU BONTOCKaMU;

BOCKOBbLIM HaneTom Ha ctebne;

pebpucTocTblo CTEDONS, BbIPaXXEHHOW B OOMbLIEA WM MEHbLUEN Mepe Yy pPasrnyHbIX

hPob-=

BMOOB.

Momnmo aToro, agantaumm KakTyca K cpede 0OuMTaHusA nogsepriacb U KOpPHEBasi cuctema y
MHOMMX BUOOB CEMENCTBO KakTycoBbIX. OHa XOpOLUO pa3BuTa: BCTPEYAOTCHA KOpHU, rmyboko yxogsawme B
MoYBYy, MMM LUMPOKO PacCrnpOCTpaHSALLMECH Yy NOBEPXHOCTM 3eMnn Ana cbopa yTpeHHero KoHaeHcaTta
Bnaru.

To, 4To OOMBLLUMHCTBO KakTycoB NOOAT conHue — mud. Bcero nuwb 70% BWOOB nepeHoCHT
nonagaHve npsiMbIX COJSIHEYHBLIX JTy4YeW, ocTarbHble JHOAT NpUTEMHEHHble MecTa. MoaToMy MHoroe
pacteHuss rMBHYT, KOrga WX BbICAXMBAKT Ha COJIHEYHbIE Y4YACTKM WU BbICTABMASAT Ha XOPOLUO
OCBELLEHHbIE MOAOKOHHUKM. OnTMManbHbIM BapUMaHTOB WUXUCKYCCTBEHHOrO MNpOpacTaHus ABMSHOTCA
BOCTOYHbIE YACTW NOMELLEHWS, TAE APKOE COJSHLIE CMEHMBAETCSH YMEPEHHBIM MPUTEHEHVEM.
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BTopoe, 4ero He noBAT KaKTyCbl — 3TO pe3kMx nepenagoB TemnepaTtypbl. PacTteHne cnocobHo
BblaepxaTtb Temnepatypy ot -10 go +35 rpagycoB. OgHako, ecnv TakMe U3MEHEHMUST CIULLIKOM pe3kue,

KakTyCbl MOTyT NOrMOHYTb. CMeHa KNUMaTU4EeCKMX YCIOBUA AOIMKHA BbITb MOCTENEHHON.

TpeTun Bpar kakTycoB — n3bbITok Bnaru. Kontoyas KynbTypa XMBET 3a CHET MOrMOLLEHUs Bnaru
n3 Bosgyxa. OgHako eé u3bbiTok nopoxaaeT rpubok n GakTepuun. No3TOMy KakTycCbl MOGAT XOPOLUO
npoBeTpuBaemble MecTa. He cTouT 4YacTo ux onpbickuBaTb W nonmeaTtb. [JOCTAaTOYHO pa3 B [OeHb

NPOBETPUTL KBAPTUPY.

3710 TP BpeaOHOCHbIX cbaKTopa, KOTOpble MPEenATCTBYHOT HOpMalibHOMY POCTY KaKTycCa. Ecnu
CGaJ'IaHCVIpOBaTb oceelleHne, Temneparypy u BNaXHbIN pexunm, pacteHune He TOJIbKO 6yD,ET Xopouwio

pa3BuBaTbCA, HO N NopaayeT CBOUM LiBETEHUEM.

MpakTnyeckas pa6ora 25.
«MN3yyeHmne aokasaTenbLCTB 3BOSIOLUN XKUBOW NPUPOAbLIY.

1. OgHuUM 13 gokasaTenbCTB 9BOMOLUMM ABMSETCA €ANHCTBO OPraHU4YecKoro Mmpa, B KOTOpoOM
CyLLeCTBYeT psii OpraHU3MoB, 3aHMMAIOLLMX MPOMEXYTOYHOE MOMOXEHNE MeXAY KPYMHbIMU
cucTeMaTU4eCKUMK rpynnupoBkamMm — nepexoaHble hopmMbl. Ha pucyHke 7 npeacTtaBneHbl HEKOTOPble
N3 HblHE CYLLECTBYIOLLINX NepexoaHbIX (OpM OopraHM3MoB. Mo3HaKOMbTECh C AaHHBIMW OpraHn3Mamu
N yKaXnTe B UX CTPOEHUUN NPU3HAKM pasHbIX TUMOB OpraHn3aLmu.

2. B Tabnuue nepevncrieHbl HEKOTOPbIE aHAaTOMO-MOP(ONOrMYeCcKNe NPU3HaKN OpraHM3moB.
3anonHute Tabnuuy, ykasaB, Kaknme U3 MNepeyvuCrieHHbIX OpPraHoB WIIM CUCTEM XapakTepHbl Ans
0DOMOYHUKOB, NaHUETHMKA U MO3BOHOYHbIX >XMBOTHbIX. BbISCHWTE, MAET N COBEPLUEHCTBOBAHWE
NMepeyvmCcrneHHbIX OpraHoB M ux cuctem. MoxHO nv, ucxogs M3 aHanu3a Tabnuupl, 3akm4YUTb, YTO
3BOJIOUMS OPraHM3MOB MAET OT NMPOCTOro K CNoXHoMy? Kakumun cbaktamm noareepxgaeTcs equHCTBO
OpraHM4eckoro Mupa Kak OgHO 13 gokasaTenbCTB 3Bonoumm? Kak B npouecce 9BonoouMM OpeBHUE
OpMbl OPraHNM3mMoB NOCTEMNEHHO Yepe3 psa NMPOMEXYTOYHbIX (hOpPM NpPeBpaLLaoTCA B COBPEMEHHbIE
dhopmbI?

Tabnuua — AHaTOMO-MOpPdONOorMyeckasl XapakTepucTuka HEKOTOPbIX CUCTEM OpraHoB Y
0060MN0YHUKE, NaHLETHUKA 1 NO3BOHOYHbIX XMBOTHBbIX.

HasBaHue cuctemsl

Hem npencrtaBlieHbl CpaBHMBaAEMbIE€ OpraHbl

O60onoYHNK

JlaHUEeTHUK

[No3BOHOYHbIE

Ckenet

HepBHaFI cucrtema

OpFaHbI ObIXaHnA

OpraHbl KpoBooOGpaLleHus

OpraHbl BbigeneHus

OpraHbl pasaMHOXEHUS

3 PaccmoTpuTe B KayecTBe KOHKPETHOrO npvMepa roMOSIOMMYHbBIX OpraHoB OCOGEHHOCTM
CTPOEHUA cKereTa Ha3eMHbIX MO3BOHOYHbIX. CKkeneT KOHeyHocTen amdumbui, penTunun, nTuy u
MIIEKOMUTAIOLLMX, HECMOTPS Ha AOBOMbHO KPYMHble pasnMyMs BO BHELUHEM BWAE KOHEYHOCTEN U
BbIMONHAEMON UMW (PYHKLMMW, OKa3blBaeTCA MOCTPOEHHbIM Cx0AHO. O YeM cBUAEeTenNbCTBYET CXOACTBO
B CTPOEHMM KOHEYHOCTEWN, HECYLLMX BECbMA pasnnyHble PyHKUMN, Y NO3BOHOYHbLIX?

4. B cTpoeHun npaktnyecku noboro opraHMaMa MOXHO HaWTW OpraHbl NN CTPYKTYpPb
CpaBHUTENbHO HeJopasBuThle M yTpaTuBliMe Obinoe 3HayeHve B npouecce unoreHesa - 3T0
pyOUMEHTapHble opraHbl.

Ha pucyHke 10 npegcTtaBneHbl pyauMeHTapHble 3agHMe KOHEYHOCTU NMUTOHA, eABa 3aMeTHble
BbIPOCTbl PYOUMEHTbl KPbIIbEB Y KWBW, PYAMMEHTbI Ta30BblX KOCTeW kutoobpasHbix. O yem
CBMAETENbCTBYIOT AaHHbIE OpraHbl?
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PyOMMEHTapHbIX OpraHoB
A - 3agHve koHeyHocTu nutoHa (Python regius); B - kpbino kuBu (Apteryx australis); B
3aneMeHTbl Ta30BOro nosica rnagkoro kuta (Eubalaena glacialis)
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Puc. 10. Mpumepsl

Mepeuncnute n3eectHble Bam pyanmeHTapHble opraHbl U X BO3MOXHble OyHKUMKU. 10 Kakum
npu3HaKkam MOXHO OTNINYUTL OT PyAMMEHTa aTaBmam?

5 Kak 06bACHUTb C NO3WLMIA OCHOBHBLIX FEHETUYECKNX 3aKOHOMEPHOCTEW CyLLECTBOBaHME Y
MHOIMX OPraHM3MOB PyAMMEHTapHbIX OPraHoB U NosiBNeHve ataBnaMoB? [puBeante NnpumMepsl.

6 B Tabnuue 4 nepeuyuncrnieHbl HEKOTopble MOpPKONOrMdeckne npu3HaKkM pacTeHun wu
XMBOTHbIX, criegyeT onpegenntb Nx Mopdosornyeckoe NpouCXoXaeHWe, BbINOMHAEMYHO OYHKLMIO U
dopMy cxoAcTBa (FOMOSOrsi, aHanorns U roMononorus).

Tabnuua 4 — HekoTopble KaTeropum cxoacTea OpraHoB

Mopdonormnyeckme npmuaHaku

romosiorna

romownonorus

aHanormnsa

Kpbinbsa nTuubl, 6a6o4ky, neTyyen Mol

YKabpbl pbiObl, pe4yHoro paka

Kontouku kakTyca, 6apbapuca, 60spbilLHMKa

KoHeuHoCTb KpoTa, noLuagu, cueyya, neTydein Mbiln

MpucnocobneHns K NNaBaHUIO Y MOPXEW, TINeHen

PololLme KOHEYHOCTU KpoTa, MeaBeaKu

CTpoeHu1e pesLoB Y rpbi3yHOB, 3aiiLeobpasHbiX

KoHeuHoCcTH TapakaHa, XyKa-niaByHua, Ky3He4uKa

'nas rofloBOHOroro MosnstocKa 1 MrekonuTatoLero

UTto Takoe romonorus, aHanorns v romononorna? Yrto takoe artaBuambl? [lodemy ABneHus
rOMOJSIOrM1 U FOMOMONOMNN CIyXaT OAHUM U3 CYLLEeCTBEHHbIX JOKa3aTeNbCTB CTENEHU POACTBA MEXAY
opraHuamamm 1 gokasaTenbCTBOM 3BOJIHOLMM OpraHMYeckoro mupa?

7. BugHein aHrnunckmii aHatom P. OyaH (1804-1892), BnepBble 4E€TKO ONpeAenvBLUUNA
MOHATUA «aHanormsa» n «romonorusay (1843), cumtan, 4To romonorus - crneacTene naew, naearnbHoro
nnaHa, «npototuna» (puc. 11), NnpMyem eguUHCTBO NflaHa CTpoeHus npuBoauT, no OysaHy, K BbIBOOY «O
eAWHCTBe pasyma, 3agymaBllero ero». B 4em cocTouT wuageanuctuyeckuin uM metaguandeckui
xapaktep nogobHoro obbacHeHnA? Kak ¢ no3uuuin Teopmm 3BOSIIOLUKN PaCKPbITb CYLLIHOCTb MOHATUS
«EedVHCTBO NnaHa CTPoeHus»?

. H‘ . g P
T

Pire. 11. Ilporornn nozsopounore AnBoTHoTo (Mo Oyauy. 1546)

8. MNpwn nepexoage oT 0bMTaHMA BO BMA@XHbIX TPOMMYECKMX flecax (Tanvp) K Xn3HU B CaBaHHe
(Hocopor) npoucxoauT peaykums nanbueB Ao Tpex. [lpy nepexode K >XU3HM Ha OTKPbITbIX
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MpOCTpaHCTBaxX (nowagb) pegykuus nanbLeB wuaeT ewe Jdanble - A0 COXpaHeHUs Nullb
€[MHCTBEHHOro LieHTpanbHOro nanbua (C GMOMExXaHUM4YeCKOM TOYKM 3PEHUS XOXAEHWE Ha OOHOM
nanbLe 4YpesBblHanHO BbLIFOAHO ANA obecneyeHns MrHOBEHHOro oTTankvBaHuA M GbicTporo 6era)
puc. 12).

Puc. 12. CpaBHuTenbHO-aHaTOMUYeckun psg: A - nepegHme KoHeyHocTu Tanupa (Tapirus); b

Hocopora (Ceratotherium); B - nowaau (Equus); lI-IV - nansubl
5

Kakune elle npnMepbl CpaBHUTENTbHO-aHAaTOMUYECKNUX PpAAOB Kak MeToda U3y4vyeHua aBosioumnn

BaM U3BECTHbI.

9. B nonb3y CywecTtBoBaHMA poAcCTBa CUCTEMATUYECKUX Trpynn XUBOTHbLIX ChiyXaT
MCKonaemble nepexoaHbie (bOprI. 3anonHute Ta6nmuy 5, YKa3aB HEeKOTOpble Npu3Haku nepsontuy B

CpaBHEHUU C penTunnaMmmn N HaCctToALLnMMN NTULLAMN.

Tabnuua 5 — cpaBHUTENbHas XapakTepucTMKa HEKOTOPbIX MPWU3HAKOB  PEnTUIUW,
apxeonTepuKca M HaCTOALLMX NTUL
OpraHbl 1 X13HEHHbIEe npoLecchbl Pentunun ApXeonTepukc MTyupl
Yewwys
Mepbs

lMepegHue KOHEeYHOCTH

Hanuuve 3y6oB

XBOCTOBbIE MO3BOHKMU

Cepgue

CnocobHOCTL K nonety

O6pa3s xu3Hun

Pa3smHoxeHune

MoXHO nn cuuMTaTb apxeonTepukca nepexogHon (OpPMON MeXOy KaccoM penTunum u
HacToAWMX NTUL 1 novemMy? Kakoe 3HauyeHue MmeeT apxeonTepuKke Ans AoKasaTenbCTBa 3BONIOLUU
13-1)? Tloyemy

opraHudeckon npupogsl (puc. 13)? Yto o06o3HayeHo umdpamn 1-3  (puc.
NPOMEXYTOYHbIE (hOPMbI HE Jal0T AOCTaTOYHbIX AOKa3aTenbCTB 3BOMOLMN?
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Puc, 13, Apxeonrepnic
1 - PEEOHCTPVELIA apXeOlITePIKCA; 2 - oTHEMATKN
KOCTel creneTa i nepheB

10. Ocobbil MHTEpeC NpeacTaBnAsOT WCKOMAeMble OCTaTKM >KUBOTHbIX. [lo3Bonsiowue
cBsi3aTh pbld C Ha3eMHbIMK MO3BOHOYHLIMK (puc. 14, 15). 3anonHuTe Tabnuuy 6 n obbscHuTe 1)
noyemy crerouedanoB Ha3biBalOT MCKOMAEMON M NepexodHon opMoNn; 2) B KaKyl reosiorm4eckyto
3py u B Kakowh nepuog wuctopum 3emnu xunu crerouedansl; 3) Kakue rpynmnbl MO3BOHOYHbIX
npousowwnn ot crerouedanoB M KTo Obin Mx npegkamu; 4) MOXHO M cuutaTb crerouedanos
NpsAMbIMW NpeaKaMy COBPEMEHHOIo TPMTOHAa UNN Kpokoauna.

Tabnuua 6 — HekoTopble Npu3Haku cterouedanos

YacTu Tena n XunsHeHHble npouecchl

NPU3HaKm

Y pbIO

Amdnbuin

Pentunun

y cTerouedanos

No3BOHOYHUK

Uepen

KoHeuHoCTH

Pa3smHoxeHne

KoXHbI nokpoB

BHewHnn Bua

O6pa3 *u3Hun

Puc. 16, Pe/ s roBL0e opnapi vkl

11. Bo Bpems kpyrocseTHoro nnasaHus Y. JapsuH obHapyxun B FOxHOM AMepuke HaxodKku
CKEereToB MCKOMaeMOoro rmraHTCKoOro feHuBLa, CXOAHbIE CO CKeneTaMu HbIHE XMUBYLLIMX BUAOB, BbISIBUN
YepTbl pasnuuusa B BUAOBOM cocTaBe dhayHbl CeBepHon u KOxxHOM AMeEpUKU U OTMETUN BbICOKUN
NPOLEHT SHOEMUKOB cpeaun NTvl u pentunun Mananarocckoro apxunenara. O 4eM CBUAETENLCTBYIOT

AaHHble aKTbI?

12. O crope u dayHe ganekoro npowsioro 3emnu CBUOETENbCTBYHOT PENUKTOBbIE (DOPMBI.
Cpeam XMBOTHbIX OOHOM M3 Hanbornee ApKMX PenUKTOBBIX hopM SABMSIETCA raTTepusi - QUHCTBEHHbIN
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npeacTaBuTeNb LEenoro nogknacca pentunun. B Hen oTpaxeHbl YepTbl PENTUNNA XUBLINX Ha 3emMne B
me3os3oe. [pyroi uK3BeCTHbI penuKkT - Kuctenepass pblba natumepusi, COXpaHuBLUAsCH
ManonsMeHeHHon ¢ AesBoHa. Cpeau pacTeHUN PeniMKTOM MOXeT cyMTaTbes rMHKro. OGnuk 3Toro
pacTeHus gaeT npeacTaBreHne o gpeBecHbIX hopMax, BbIMEPLUMX B IOPCKOM nepuoae.

Mo3HakomMbTeECH C pUCYHKOM 16, kakMmu uudpamu obosHayeHsbl: onoccym (Didelphis
marsupialis); rattepus (Sphenodon punctatus); ruHkro (Ginkgo biloba); natumepus (Latimeria
chalumnae)?

13. 3apogpiwm NTUL Ha paHHUX CTagusx aMOpUOHAaNbHOro pas3BUTUS BbIAENSAT B KayecTBe
KOHEYHOro npogykta asoTucToro obMeHa ammuak, Ha 6onee MO3OAHMX MOYEBUHY, @ Ha MOCNEAHUX
CTagusax pasBuUTMSA - MOYeBYH KucnoTy. CxoaHblM obBpas3om y ronoBacTUKOB NArYLIEK KOHEYHbIM
npodyKkTom obMeHa ABnseTcs aMmMuak, a y B3pociblix aMdumbuin - moyeBnHa. Kak 06bACHWUTL AaHHble
dakTbl?

14. N3yyeHne amBpMOHanbHOro pa3BMTUS BbICLUMX, Ha3€MHbIX MO3BOHOYHLIX NOKa3ano, YTo y
HMX 3aKnagblBalTCA U OCTUrAlT M3BECTHOMO YPOBHS Pa3BUTMS HEKOTOPbIE OpraHbl, He umetoLwmne y
B3POCIIOr0 XMBOTHOMO HWUKaKOro 3Ha4YeHWsi, HO BMOSIHE CXOAHble C OpraHamMu, XapakTepusylLwumu
B3pocnbIx pbl6. PaccMoTpute pucyHOK 17 M OTBETbTE, O YeM CBMAETENbCTBYET (hakT 3aknagku
yacTew xxabepHoro annapaTta y 3apofplLue Ha3eMHbIX NO3BOHOYHbIX?

|
|
> mapa ekl
i,
¢, mi i i avaalimay
panis
i akamuy

eél

LTS OT PAKesipE en
(Lepay)

Pic. 17. CpaBHenne 3arIaIRn H{aﬁeprmm Pc. 18, CxoacTeo HayILIMycos
anmapara y 3apoibilila KYpPHIIBI ¢ (IUTAHKTOHHEIX THYIHOK HI3MIX
KaDePHBIM ANNAPATOM KOCTHCTON PRIDLI PAKOOOpazHELX)

| — wabepHEIe AN FAPOALINA KYPIHIEL
2 TO Ee C VIATECHHEBMMI MOKPORAMH, BILTHE APTEPHATEBHBES IV, ILOVIIHE IO '.in":'h:ic.’pi[LIN.E AvraM
MERIY HAGSPHEIME TIE AN
3 — apTepHATEHEE AYTH KocTHCToll prbE
15. CTpoeHne NUYMHOYHBIX POPM HEPELKO MO3BOMSET yCTaHaBNMBaTbL POLCTBEHHLIE CBS3N
B3POCMbIX OPraHU3MOB, NMOpor HEY3HaBaeMO PasnmyatoLLmMXCs.
CpaBHWTE 1 BbISIBUTE CXOOCTBO CTPOEHUS JIMYUHKM HAYNNnyca y LMKIona, MOPCKOM YTOYKM U
CaKkKynuHbl (puc. 18).
16. Kak MOXXHO goka3aTb OOBbEKTMBHOCTL NMpoLEecca 3BOMOLMUN XN3HN Ha 3emne?
17. MNepen BaMu HaxoguTcs nowagp, Mbllb, Yepenaxa, 6aboyka, cocHa. Kakumu metogamu
Hanbonee HageXHO MOXHO YCTaHOBUTb POACTBO 3TUX hopm?
18. B uyem coctouT cCyllecTBO MeToda TPOWHOro napannenuama M 3HayvyeHue 3Toro u
I'IOLLO6HI:IX MeToO0J1I0rM4eCcKMxX noaxoaoB OnA pelleHna CrnopHbIX BOMpPOCOoB q)vmoreHesa oTAeNIbHbIX
rpynn. MNMpuBeagunTe npumepsl.

MpakTnyeckan pabota 26.

«AHanu3 n oueHKa pasnM4HbIX FMNOTe3 NPOUCXOXAEHUSA XU3HU U YenoBeKa»
Llenb: 3HaKOMCTBO C pasnMyHbIMU MMNOTE3aMU NPOUCXOXKAEHUS XU3HN Ha 3emne.
Xopa paboThbl.

1. [pountatb TekCcT «MHOroobpasme Teopuin BOSHUKHOBEHMSI XXM3HN Ha 3emne.
2. 3anonHutb Tabnuuy:

Teopun U

CYLLI,HOCTb TEOPpUN nnn rmnoTe3bl [okasaTenbcTea
r’mnoTesbl

A |WIN|—~

«MHoroo6pasue Teopuit BO3HUKHOBEHUSA XXU3HU Ha 3emne»

1. KpeaumoHusm

CornacHo 3Tov Teopum XM3Hb BO3HWKIA B pe3ynbTaTe Kakoro-tTo0 CBEpXbeCTECTBEHHOIo cobbITuA
B npownomMm. Ee npuaepxuBaloTcs nocrnegoBateny MnovTM BCeX Haubonee pacnpoCcTpaHeHHbIX
PEenUrMo3HbIX YYeHUN.
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TpaguuMOHHOE MYOENCKO-XPUCTUAHCKOE MpPEeACTaBfeHMe O COTBOPEHUW MUpa, M3NOXEHHOE B
KHure BbiTnsa, BbI3biBano 1 NpoAoHkKaeT Bbi3biBaTb CMOPbl. XOTS BCE XpUCTMAHE MPU3HaKT, 4To brnbnus
— 970 3aBeT [ocnoga nwaam, MO BOMPOCY O ANMHE «AHA», YyrnomuHaswerocd B KHure bBbitus,
CYLLIeCTBYIOT pasHornacus.

HekoTopble cunTaloT, YTO MUP 1 BCe HacenswLwme ero opraHnaMbl ObinM co3aaHbl 3a 6 AHen no
24 yaca. [lpyrue xpuctnaHe He oTHocsATCst K BUbnum kak k Hay4YHoWM KHUre n cumTaroT, 4To B KHure Bbitusa
N3NOXEHO B MOHATHOW Ans noger dopMe TeonorMdeckoe OTKPOBEHME O COTBOPEHUM BCEX KMBbIX
CyLLEeCcTB BCEMOryLLMM TBOPLIOM.

Mpouecc 60XeCTBEHHOTO COTBOPEHUSI MUpPA MbICIIUTCA Kak MMEBLLUMA MECTO NULb OAHaxadbl U
NMoTOMY HeOOoCTYMHbIA AOns HabnogeHusi. OTOro AO0CTaTOYMHO, 4TOOblI BBLIHECTM BCH  KOHLUEMLNIO
OOXXECTBEHHOIO COTBOPEHUS 3a PaMKM Hay4yHOro WCCredoBaHus. Hayka 3aHMmaeTcs TONbKOo Temwu
SIBNEHNAMW, KOTOpble MOoAAdalTcsa HabnoaeHuo, a NMOTOMY OHa HUKorda He OydeT B COCTOSHMM HU
J0oKas3aTb, HM ONPOBEPTHYTb 3Ty KOHLIEMLMIO.

2. Teopus cTaUMOHAPHOIrO COCTOSIHUA

CornacHo atomn Teopun, 3eMns HUKOr4a He BO3HMKana, a CyllecTBoBafia BEYHO; OHa Bceraa
crnocobHa nopaepxuBaTbh XWU3Hb, @ €CNN U U3MEHANachb, TO OYEeHb Maro; BUAbl TOXe CyLlecTBoBanu
Bcerga.

CoBpeMeHHble MeToAbl AaTUPOBaHUS OatoT Bce Oonee BbICOKME OLIEHKM BOo3pacTa 3emnu, YTo
Nno3BonisieT CTOPOHHMKAM TeopuM CTaUMOHAPHOIO COCTOSIHMS nonaratb, 4to 3emnss W BuAbl
cylLlecTBOBanu Bcerga. Y Kaxgoro BMaa ecTb ABE BO3MOXHOCTU — MO0 M3MEHEHME YNCIIEHHOCTH, NMBO
BbIMUpaHMe.

CTOpPOHHUKM 3TOW TEOPUM HEe MpU3HAKT, YTO HanMume WNKn OTCYTCTBUE OMpederieHHbIX
NCKOMaeMbIX OCTATKOB MOXET yKa3biBaTb Ha BPEMS MOSIBIIEHUS UM BbIMUPAHUSA TOFO UM MHOTO BUAa, U
npMBOOAT B  KayecTBe nMpumMepa nNpeactaBUTeENsd  KACTenepbix pbild  —  natumeputo. [lo
NaneoHTONOrM4eCcKMM AaHHbIM, KucTenepble BbiMepnu okorno 70 MnH. net Hasag. OpgHako 310
3aKNOYeHMe MPULLMOCh MepecMoTpeTb, Koraa B pavioHe Maparackapa ObinnM HaMgeHbl XUBble
npeacTtaBuTenu knctenepbiX. CTOPOHHUKN TEOPUN CTALMOHAPHOIO COCTOSIHUST YTBEPXKOAKT, YTO, TOMBKO
n3yyasi HblHe >XMBYLUME BUAbI U CPaBHMBAs UX C UCKOMAEMbIMW OCTaTKaMW, MOXHO AenaTb BbIBOL O
BbIMUPaHMK, Oa N TO OH MOXET OKa3aTbCsi HeBEPHbIM. BHe3anHoe nosiBNeHne kakoro-nmbo nckonaemoro
BMOA B OMpedeneHHOM nnacrte OObSCHAETCS YBENMYEHWEM YUCIIEHHOCTU €ro nonynsauMn  unm
nepemMeLLeHMeM B MecTa, 6GrnaronpustHble 4nsi COXpaHeHUs OCTaTKOB.

3. Teopusa naHcnepmum

OTa Teopus He npeasiaraeT HUKaAKoro MexaHuama Ansi O0bsiCHEHUS1 NEPBUYHOIO BO3HUKHOBEHUS
XW3HW, a BbIOBUraeT MAEK O ee BHE3EMHOM MNpoucxoxaeHuun. [oaToMy ee Hemnb3s cuMtatb Teopuen
BO3HMKHOBEHUS XXU3HN KaK TakOBOW; OHa MPOCTO MEPEHOCUMT nMpobrieMy B Kakoe-TO Opyroe MecTto BO
BceneHHon. MN'vnoTesa 6bina BoigeuHyTa HO. Jlubuxom n . Puxtepom B cepeguHe XIX Beka.

CornacHo runoTtese NaHCNEPMWUWM XWU3Hb CYLLECTBYET BEYHO U MEPEHOCUTCH C NraHeTbl Ha
nnaHeTy meteoputamu. lNpocTenime opraHn3Mbl UK UX CNOpbl («CEMEHa XU3HUY ), NoNagasi Ha HOBYLO
nnaHeTy M Hauas 34ecb OnaronpusiTHble YCNOBWS, Pas3MHOXalTCH, faBasi Hayano 3Bofwouum oT
NPOCTENLLUX POPM K CIOXHbIM. BO3MOXHO, YTO XM3Hb Ha 3emne BO3HUKNA U3 OAHOW €OMHCTBEHHOW
KONTOHMM MUKPOOPraHM3MOB, 3a0pPOLLIEHHbIX N3 KOCMOCa.

Ona obocHoBaHMSA 3TOM TeOpUM UCMOMb3YHTCA MHOrokpaTHble nosienenus HIJ1O, HackanbHble
n3obpaxeHnss NpPegMeToB, MOXOXMX Ha pPakeTbl M «KOCMOHABTOB», a TaKkKe COOOLWEeHUs Skobbl O
BCTpeYax C WHonnaHeTsHamu. [lpy u3y4yeHWM wmartepuarioB MeTEeOpUTOB W KOMET B HUX Oblnu
06Hapy>XeHbl MHOIMe «NpPeALeCTBEHHUKM XMBOTO» - TaKMe BELLECTBA, KaK LMAHOreHbl, CUHUIbHas
KACNoTa U OpraHU4eckme COoefMHEHUs, KOTopble, BO3MOXHO, Cbirpanu posflb «CEMSH», NagaBLUMX Ha
ronyto 3emnio.

CTtopoHHUuKamn atoln rmnotesbl 6binv naypeatbl Hobenesckon npemun ®. Kpuk, J1. Opren. .
Kpuk ocHoBbIBarncs Ha ABYX KOCBEHHbIX JoKa3aTenbCcTBax:

. YHUBEPCanbHOCTU FrEeHETUYECKOro Koaa;

. HeobGX04MMOCTN AN HOpManbHOTO MeTabonmMama BCeX XMBbIX CyLecTB MonubaeHa,
KOTOpbIN BCTPEYaeTCs cernyac Ha nnaHeTe KpanHe penko.

Ho ecnu xun3Hb BO3HMKNA He Ha 3eMne, TO Kak OHa BO3HWKNa BHe ee?

4. ®du3nyeckue runoTesbl

B ocHoBe ¢un3n4eCKMX rMnoTes NexuT MpU3HaHWE KOPEHHbIX OTMAMYUIA XUBOrO BeLLlecTBa OT
HexunBoro. PaccmoTpum runotesy nNpoUCXOXAeHUs Xn3Hu, BblaBUHYTY0 B 30-e roabl XX Beka B. U.
BepHaackum.

B3arnagpl Ha CyLHOCTL XM3HW NpuBeny BepHagckoro k BbiIBogy, YTO OHa MosiBunacb Ha 3emre B
dopme Buocdepbl. KopeHHble, byHaamMeHTanbHble 0COOEHHOCTM XUBOMO BellecTBa TpebyloT Aonsa ero
BO3HMKHOBEHUSI HE XUMWYECKuX, a umamyecknx npoueccoB. OTO [AomkHa ObiTb CcBoeobpasHas
KaTtacTtpoda, NoTPSAICEHME CaMUX OCHOB MMPO34aHus.

B cooTtBeTcTBMM € pacnpocTpaHeHHbiMK B 30-x rogax XX Beka runote3amm obpasoBaHus JlyHbl B
pes3ynbTate oTpbiBa OT 3eMnM BELLECTBa, 3anosiHsBLLEro paHee TuUxooKeaHCKyo BnaguHy, BepHagckuim
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NpPeanornoXur, YTO 3TOT NPOLIECC MOr BbI3BaTb TO CNMpanbHOe, BUXpEeBOE ABMXEHNE 3EMHOMO BELLEeCTBa,
KoTopoe GonbLue He MOBTOPUIOCH.

BepHaackunin nponcxoxaeHne XX1M3Hn OCMbICNIMBan B TeX Xe Maclitabax u nHrepeanax BpeMeHu,
YTO U BO3HWKHOBEHWE camon BceneHnHow. [lMpu katacTpode YCnoBusi BHE3aNHO MEHSATCH, U 13
NpoTOMaTepun BO3HMKAOT XNBAs N HEXMBAsS MaTepus.

5. XumMunyeckune runortesbl

OTa rpynna runote3 OCHOBBLIBAETCA Ha XUMWYECKOW cCneauduKe XW3HU U CBsS3bIBAeT ee
npoucxoxaeHne ¢ uctopmen 3emnu. PaccmMoTpmMm HEKOTOpbIE TMNOTE3bl 3TOW PYMMbI.

Y UCTOKOB MCTOPWUM XMMUYECKUX TUMOTE3 CTOSANM 8033peHusi O. [ekkend. [ekkenb cunTarn, 4Tto
CHavana noA OEeWCTBUEM XUMWUYECKUX U (PUBNYECKMX MPUYUH MOSIBUITUCL COEAMHEHWs yrrepoga. OTu
BellecTBa MpeAcTaBnsnmM cobOM He pacTBOpbl, @ B3BECUM ManeHbKUX KOMOYKOB. [MepBMYHbIE KOMOYKU
ObINM CNOCOBHBI K HaKOMMEHMIO pasHbIX BELECTB M POCTY, 3a KOTOPbIM crnegosano geneHve. 3atem
nosiBunacb 6es3baaepHas knetka — ucxogHas coopma Ans BCexX XMBbIX CyLlecTB Ha 3emne.

OnpefeneHHbIM 3Tanom B pasBUTUM XUMUYECKMX rMnoTe3 abuoreHesa crtana KoHuenuyus A. Y.
OnapuHa, BbiaBuHyTas um B 1922-1924 rr. XX Beka. 'vnotesa OnapuHa npeactaBnseT cobon cuHTes
AapeuHuM3ama ¢ buoxmmumen. Mo OnapuHy, HacneacTBEHHOCTL cTana criegctevemM oTbopa. B runotese
OnapuHa Xenaemoe BbigacTcsa 3a AewctButenbHoe. CHavana Hee OCOBEHHOCTU XWU3HW CBOAATCH K
obMeHy BellecTB, a 3aTeM ero MoAenvMpoBaHWe OOBbSBMNAETCA pelleHHOM 3aragku BO3HWMKHOBEHWS
KNBHN.

Funomesa [x. Bbepnana npepnonaraeT, 4TO abWOreHHO BO3HMKWME HebonbluMe MONEKybl
HYKIMEWHOBbIX KUCIIOT W3 HECKOSIbKMX HYKMEOTMAOB MOIMM Cpasy Xe COoeauHATbCA C  TeMu
aMUWHOKUCIIOTaMu, KOTOpble OHU KoaupytkoT. B aTol runotese nepBuYHas XuBasi cucTemMa BUAMTCA Kak
Buoxnmmnyeckas xum3Hb 6e3 OpraHnM3MoB, OCYLLECTBIISOLAA CaMOBOCNPoOM3BeAeHNe N obMeH BeLLecTB.
OpraHuambl xe, no k. bepHany, noasnswTcs BTOPUYHO, B xode 06ocobneHms oTaoenbHbIX y4acTKOB
Takon BUOXMMUNYECKON KN3HU C MOMOLLBIO MEMBPaH.

B kauyectBe nocrnegHenm XMMWYECKOW TUMNOTE3bl BO3HWMKHOBEHMSI >XM3HWM Ha HalLen nnaHeTe
paccmoTpum eunomesy . B. Bolmkesu4a, BbiavHyTYI0 B 1988 rogy. CormacHo 3Ton runortese,
BO3HWKHOBEHWE OpPraHNYecKknx BeLLeCTB NepeHOCUTCH B KOCMUYECKOe NpoCcTpaHCcTBO. B cneumdumyeckmx
YCNOBUSAX KOCMOCA MOET CUHTE3 OpraHWyeckux BellecTB (MHOroYMCcreHHble OoprnaHu4eckue BeLlecTBa
HandeHbl B MeTeopuTax — yrneBofbl, YrneBOAOpPOabl, a30TUCTble OCHOBaHUSA, aMUHOKUCHIOTbI, XUPHbIE
KMCNOTbl M Ap.). He MCKnioYeHo, YTO B KOCMUYECKUX MPOCTOpax MOrnu obpasoBaTbCsi HyKNeoTuabl u
aaxe monekynbl OHK. OgHako, no MHeHuto BolTkeBuya, xvmMudeckas 3BomnouMs Ha OGonblIMHCTBE
nnaHeT ConHEeYHOW CMCTEMbI OKa3anacb 3aMOPOXXEHHOW M NPOAOIIKMIIAch Nuwb Ha 3emine, Hangsa Tam
noaxogswme ycnosus. [Npyn OxnaXxaeHun n KOHOEHCAUMU ra3oBOW TYMaHHOCTM Ha nepBuYHOW 3emne
okasarncs Becb Habop opraHWYeckMx coeauHeHwWh. B aTux ycrnoBusiX >kMBOE BeLLECTBO MOSBMIOCH U
KOHAEHCMPOBAIiOCb BOKPYr BO3HMKLWIMX abuoreHHo monekyn [OHK. Wrtak, no rmnotese BowiTkeBnya
nepBoOHa4YanbHO MOSBUMAch XW3Hb OUMOXMMMYECKasi, a B Xode €e 3BOMLUUU MOSABUNUCL OTAENbHbIE
OpraHu3mbiI.

KoHTponbHble Bonpockl: Kakow Teopum npuaepxmnsaeTecb Bbl NMYHO? [ovemy?

BbiBoa:

MpakTuyeckas pa6ora 27.

M3yyeHne 3BONMIOLIMOHHBLIX TEOPUA.

Lienb paboTbl: NO3HAKOMUTb YYaLLMXCS C UCTOPUEN SBOSTOLIMOHHBLIX UOEN.
3apaHue Ne1

3anonHuTe Tabnuuy

YyeHble 3HaueHune ero pabot Onpepnenenue OwnboyHble  BO33peHUs,

[00apBNHOBCKOIO NMOHATUS «BUAY» CBSI3aHHbIE C  YPOBHEM

nepuoga pasBUTUS  Hayku  ero
BpPEMEHMU

K. JlnHHen

K.B. Jlamapk

3apaHue No2
3anonHute Tabnuuy "3BONOLUMOHHbLIE NPEeACTABEHUS U AEWN B TpyAax PYCCKUX YYEHbIX".

YyeHble OBONOLUMOHHLIE B3rNsiabl

3apaHue Ne3
3anonHuTte Tabnuvuy: NPeanochInki NosIBIEHUS 3BOSTHOLMOHHON TEOpUn

CoumanbHO - 3KOHOMUYECKMe Hay4HblE

MpakTnyeckas pa6ora 28.
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MN3yyeHne aTanoB aBonoLMK YernoBeka

Lenb: chopmmpoBaTe MOHATUS O [OBMXKYLLMX CWUMax aHTpOMnoreHe3a Ha OCHOBE W3y4YeHUs
OCOBEHHOCTEN BO3OENCTBMA Ha Hero ©OuonorMyecknx U coumanbHbiX (HaKTOPOB, MO3HAKOMUTL C
COBpPEMEHHbIMU Npobremamm YenoBeyeckoro obLyecTsa.

Xopa paboThbl:

CamocTonTenbHoe nsyyeHne uHdopmaumm B y4ebHMKE C 3anMcbio 0OCOGEHHOCTEN CTPOEHUS U
XN3HedesTeNbHOCTU B Tabnuuy:

OcHOBHbIe CTaguu aHTpornoreHesa

Cragus asontouun

Boapact

Mopdonornyeckme ocobeHHOCTU

OcobeHHOCTU KynbTypbl

Begywun daktop

npe,EI,LIJeCTBeHHI/IKM YyenoBeka

[peBHenwune noan

[peBHue noau

CoBpeMeHHble noau

OxapakTepusynte cucteMmaTU4eckoe NnosioXKeHne YernoBeka no cxeme.
YernoBek OTHOCUTCS K:
Tuny
Knaccy
Otpsgy
MopoTtpsaay
Oxapaktepusyte MO HWKENEepeYUCNEHHbIM  MO3MUUAM  rpynny 00e3bsiH,  SABMSOLLYHOCS
nepexoaHon hopMon K ApeBHENLLEMY YESTOBEKY.
HasBaHue:
OBOSOLMOHHbLIN BO3pacT:
AHaToMMYecKasi XxapakTepucTuKa:
O6pa3s Xn3Hu:
MepeuncnnuTe OCHOBHblIE MPU3HaKW, MO KOTOPbIM YErloBEeK OTNMYaeTcsl OT YeroBekoobpasHbIxX
0be3bsH.

MpakTnyeckas pa6ora 29.
N3yyeHne akonornyeckux pakTopoB cpeabl U UX B3auMoaencTeme.
Llenb: n3y4nTb 3aKOHblI 3aBUCUMOCTU OPraHU3MoB OT (PaKkToOpoB cpeabl.

3apaun.

1. N3yunTb akonornyeckune aktopbl cpedbl U NX B3anmMoaencTeune;
2. Hayuutbca paboTtaTb ¢ guarpammamu;

3. HayuuTbca cTponTtb rpadmku 3aBUMCUMOCTH.

BBogHas Gecepa.

Okornornyeckme akTopbl — 3TO YCMNOBUSI cpeapl.

PasnunyatoT: abrnoTnyeckne, BUOTMHECKNE N aHTPOMNOreHHbIEe haKkTopsl.

Okonornyeckne akTopbl YpesBbiYaliHO pa3HOOOpasHbl, U KaXabl BUA, UCMbITbIBAst X BIUSIHME,
OTBEYAET Ha Hero no-pasHoMy. Tem He MeHee eCTb HEKOTOpble ObLLMe 3aKOHbI, KOTOPbIM NOAYUHSIIOTCSA
OTBETHbIE peaKkLumy OpraHn3mMoB Ha 000l dhakTop cpeabi.

MaBHbLIN N3 HUX - 3aKOH ONTMMYMa, KOTOPLIN BbipaXXaeTcs B TOM, YTO 06O 3KOMOrnMyeckui
hakTop MMeeT onpeaeneHHble npeaensl NONOXUTENBHOIO BAUSHUA Ha XXMBble opraHn3Mbl. Ha rpaduke
OH BblpaxaeTcd cmmmeTpquoM KpI/IBOIZ, n0|<a3b|Barou.|,e|7|, KaK MSMeHAeTCA XnsHeaeAaTernbHOCTb Baa npu
NOCTENEHHOM YBENMYEHNN Mepbl hakTopa.
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[na noHMmMaHusA CBSA3M BUOOB CO CPEAOW HEe MEHee BaXKEH 3aKOH OrpaHuyvMBaroLLero cakrtopa.
OH rnacut, 4yto Hanbonee 3Ha4yMM TOT PaKTOpP, KOTOPbIA OOMbLUE BCErO OTKIOHAETCA OT ONTMMAarbHbIX
Ons opraHvaMa 3HavyeHun. VIMEHHO OT Hero M 3aBUCUT B AaHHbIA KOHKPETHbIA Nepuos BbbKMBaHWUE
ocoben.

1. Mepen Bamu rpadmk 3aBUCMMOCTM CMEPTHOCTU KYKOSOK S6M1OHEBOM MIOSOXOPKU OT ABYX
haKTOpOB: BNAXHOCTU U TeMnepaTypsbl.

T — i

40 i":,’:’m_.,_{i"éﬂf ":.‘;". 'ﬂ ﬁ’i’;’-j1m
—— ‘“‘ﬁi 4%
TR N ——

£ S T .1'

=l
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%

20 30 40 50 60 70 80 90

OTHOCHTANLHAR BNAXKHOCTD, %

1) Onpegenute, kakon chakTop byaeT orpaHM4YMBaOLWMM B TOYKE C KOOpAMHATaMU:

a) BnaxHoctb — 20%; Temnepatypa — 25°C

©) BnaxHoctb — 80%; Temnepatypa — 2°C

B) BnaxHocTb — 80%; Temnepatypa — 40°C

2) HasoBuTte guana3oH onTuManbHon A Buaa:

Temneparypsbl

BMaKHOCTH

3) HasoBuTte npegernbl BBIHOCIMBOCTU BUAA:

no TemnepaTtype

no BNaxHOCTU

2. Vicnonb3ys puUCYHOK 3agaHus 1, nogymamte M 3anuwute, B KakOM U3 panvioOHOB OMACHOCTb
pasMHOXeHUS A6MOHEeBON NNOAOXOPKM Bbille: B paiOHe CO CpeaHMMM NeTHUMU TemnepaTypamu ot 20
0o 25°C 1 oTHOocuTeNbHOW BnaxHocTblo 70—90% unu B panioHe co cpeaHUMU NETHUMK TeMnepaTypamm
o1 30 go 35°C u BnaxHocTbto 30—40%:

3. Vicnonb3ys pucyHOK 3adaHusa 1, nocTpowTe ABa rpaduka 3aBUCMMOCTU CMEPTHOCTM KYKOSOK
AGNOHEBOW NNOJOXOPKN OT OENCTBUSA TemnepaTypbl Npy OTHocUTENbHON BriaxxHOCTU 80% 1 30%.

OTHOCHTE RS BAANHOCTS 80 % OmHOCHTRNBHER BREHOCTS 30 %
ot 1)
Fopl £
a0+ 40
804 60
804+ B0
100 b )]} e
10 20 a0 40tC 10 20 30 40 L°C

OGbACHUTE, NoYeMy 3T rpadhvkM OTNNYaKTCA APYr OT Apyra:
4. OGbsicHUTe, NoyeMmy Bce rpaduki 3aBUCUMOCTM YUCIIEHHOCTU (MM CMEPTHOCTM) OT dhakTopa
cpeapbl 6yayT UMeTb BUA KOJIOKON006pa3HO KpUBOMA:

MpakTnyeckasn pa6ora 30.
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CocTaBneHue cxem nepegayun BewecTB U 3Heprum no yenssMm nUTaHusa B anpOAHOﬁ dKoCcucteme
U B arpoueHo3se. CpaBHMTeﬂbHaﬂ XapakKTepuctmka npupoaHbiX 3KOCUCTEM U arpolakKocuctem cBoen
MEeCTHOCTU
Llenb: BbISIBUT 4epTbl CXOACTBA U pas3nnyums eCTECTBEHHbIX U UCKYCCTBEHHbIX 9KOCUCTEM.
Xop paboTbl.
1. MNpounTtaTb TEKCT «ArpoLeHO3bI».
2. 3anonHute Tabnuuy « CpaBHEHWE MPUPOAHBIX Y UCKYCCTBEHHbLIX 9KOCUCTEMY

Mpr3Haku cpaBHeHWs!

Cnocobbl perynaumm

Buposoe pasHoobpasune

MNoTHOCTL BUAOBLIX NOMYNALNIA

McTouHMKN oHeprmmn n nx
ncnonb3oBaHne

MpoayKTUBHOCTb

KpyroeopoT BeLlecTs 1 aHeprum

CnocobHocTb BblAepXMBaTb
M3MeHeHuna cpenbl

3. Cpenatb BbIBO4 O Mepax, HeoOXxoOuMbIX ANs co3gaHus yCTOIZLII/IBbIX MCKYCCTBEHHbIX
9KOCUCTEM.

MpakTnyeckoe 3aHaTue 31.

N3yyeHune rmobanbHon akocuctembl Brnocdepsbi.

Bruocdepa (ot gp.-rpey. BlIog—  XuM3Hb U OQdipa — cdepa, wap)— obonoyka 3emnu,
3acenéHHas XXUBbIMW OpraHn3Mamu, HaxoAsWascs Mo MX BO3OENCTBMEM M 3aHATas NpoayKramu Mx
XKN3HEOesATeNbHOCTN, a TakKe COBOKYMHOCTb €€ CBOWCTB KaK MIaHeTbl, r4e CO34alTcs YCroBus Anst
pa3BuTMsa Bronornyecknx cuctem; rmobaneHas akocmctema 3emnu.

Onucanve

Brnoctepa — obonouka 3emnu, 3acenéHHas XuMBbIMWU OpraHMaMamu 1 npeobpasoBaHHas NUMU.
Bruoctepa Havana dopmMmupoBaTbCs He nosgHee, Yem 3,8 MNpA neT Hasaj, Korga Ha Halwen nnaHeTe
CTanuM 3apoxgaTtbCsi nepsBble opraHuambl. OHa nNpoHWKaAeT BO  BCHO ruapocdepy, BEPXHIOW
YacTb NMUTOCKEpPbl U HWXKHIOK — YacTb aTMocdepbl, TO eCTb Hacendet akocdepy. buocdepa
npencrtaBnsieT cobol COBOKYMHOCTb BCEX XUBbIX OpraHnamoB. B Helt obutaeT 6onee 3 000 000 Bugos
pacTeHUN, XMBOTHbLIX, TPMOOB u OakTepuin. YenoBek TOxe SBMAAETCA YacTblo Ouocdepbl, ero
OesTenbHOCTb NPEBOCXOANT MHOMME NPUPOAHbIE NPOLEcChl U, Kak cka3an B. U. BepHagckui: «YenoBek
CTaHOBUTCH MOry4el reoriorm4eckon CUnom».

dpaHuy3cknin  yuéHbln-ectectBoucnbiTatens Xan baTtuct Jlamapk B Havane XIX B. BnepBble
NpeanoXxun KoHuenuuo Guocdepsbl, elé He BBEAs AaXe camMoro TepMuHa. TepMuH «buocdepa» 6bin
npeanoXxeH aBCTPUNCKMM FreonioroM 1 naneoHTonorom Sayapdom 3toccom B 1875 rogy.

LlenocTtHoe yyeHune o Bruocdepe cosgan coBeTckumn Guoreoxummk n dmnocod B. . BepHaackui.
OH BnepBble OTBEMN >XWBbIM OpraHW3Mam porib rMaBHeWwen npeobpasyowen curbl nnaHeTbl 3emns,
YyYnTbIBas UX OEATENBHOCTb HE TOMbKO B HACTOSILLEE BPEMSI, HO M B MPOLLIIOM.

CywectByeT 1 gpyroe, 6Oonee wwupokoe onpegeneHne: buochepa — obnactb
pacnpoCTPaHEHUS XU3HU Ha KocMmmyeckoMm Tene. py TOM, YTO CyLLECTBOBAaHWE XM3HW Ha Apyrux
KOCMMYeckMx oObekTax, nomMumo 3emMnM MokKa HEW3BECTHO, cuMTaeTcsl, 4To Ouoccepa Moxet
pacnpoCcTpaHATLCA Ha HUX B Gonee CKpbITbIX 0BnacTax, Hanpumep, B NUTOCKEPHbLIX MONOCTAX UK B
NOANEOHbIX OKeaHax. Tak, HampuMmep, paccMaTpuMBaeTCs BO3MOXHOCTb CYLLECTBOBAHUS XWU3HU B
okeaHe EBponbl — cnyTHuka KOnutepa.

MecTononoxeHue druocdepsbl

Buocdepa Bknovaetr B cebsa BepxHMe crioM nMToCcdEpbl, B KOTOPbIX >XUBYT OPraHu3mbl,
rmgpocdepy 1 HUXHUE crnon aTtMmocdepsl.

MpaHuubl Buocdepsbl

. BepxHaa rpaHuua B aTMocdepe: 15—500 km. OHa onpefenseTcs 030HOBbIM  CMOEM,
3aJepXvBaloLLMM  KOPOTKOBOSTHOBOE ynbTpaduoneToBoe  u3nyveHune, rybutenbHoe ANA  XUBbIX
OopraHn3moB.
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. HwkHsa rpaHuuya B nutocdepe: 3,5—7,5km. OHa onpegenseTca  TemnepaTypon
nepexoga BoAbl B Map M TemnepaTypow AeHaTypauuu 6ernkoB, ogHako B OCHOBHOM pacnpoCTpaHeHue
XMBbIX OpPraHvM3mMoOB OrpaHu4MBaeTCs BrnyOb HECKONbKMMW MeTpaMu B MO4YBE, U COTHAMU METPOB B
NMOA3eMHbIX neLlepax.

. MpaHuua mexay atmocdepon n nutoctepon B rugpocdepe: 10—11 km. OnpenenseTcs
aHom Mupooro OkeaHa, BKMntovas OHHbIE OTMOXEHMS.

CoctaB buocdepsl

CTtpykTypa 6uocdepsbl:

1. >KnBoe BeLLecTBO — BCSH COBOKYMHOCTb TN >XKUBbIX OPraHvW3MOB, HacemnsoLwmx 3emso,
PU3NKO-XMMUYECKN eaMHa, BHE 3aBMCMMOCTU OT UX CUCTEMaTU4eCKOW npuHagnexHoctu. Macca »xuBoro
BelecTBa CPaBHUTENLHO Marna u oLeHnBaeTca BenuumHon 2,4...3,6:10" T (B cyxoM Bece) 1 coctasnseT
MeHee OfHOW MUWMNMWOHHOW 4YacTu Bcel 6Guocdepbl (ok. 3:10' 1), koTOpas, B CBOW OYepeab,
npeacrtaenseT cobon MeHee OAHON ThiCAYHOW Macchl 3eMnu. Ho 3To 04Ha «M3 camblX MOTYLLECTBEHHbIX
reOXMMMUYECKNX CUI HaLLen NnaHeThbly», MOCKOSbKY KNBble OPraHM3Mbl HE NMPOCTO HACENSAT 3EMHYHO KOpY,
a npeobpasyoT obnuk 3emnu. JKuBble oOpraHM3Mbl HacenslT 3eMHY0 MOBEPXHOCTb OYEeHb
HepaBHOMepHO. VX pacnpocTpaHeHue 3aBUCUT OT reorpadouyeckomn LUNPOThI.

2. BrvoreHHoe BellecTBO — BeLeCTBO, CO3daBaeMoe U nepepabaTblBAEMOE >KUBbIM
opraHuamom. Ha npoTskeHUn opraHM4eckon 3BOSOLMN XMUBbIE€ OPraHn3Mbl ThICSHEKPATHO MPOMNyCTUU
Yepes CBOW OpraHbl, TKaHW, KNeTkun, KpoBb BOMbLLY YacTb aTMocdepbl, BECb 00BEM MUPOBOrO OKeaHa,
OrPOMHYK0O MacCy MWHeparnbHbIX BeLeCcTB. ATy TrEeONOMMYECKYl0 pPOSib XMBOTO BELLECTBA MOXHO
npeacTaBuTb cebe No MecTopoXaeHnsMm yrmns, HedpTu, kapboHaTHbIX nopoa U T. 4.

3. KocTHoe BellecTBO — NpoayKTbl, 06pasyowmnecsa 6e3 y4acTus XmBbiX OPraHM3moB.

4, BuokocHoe BellecTBO — BeLLECTBO, KOTOpoe co3paércs OQHOBPEMEHHO XMBbIMU
opraHmsamMamMmm U” KOCHbIMK npoueccamun, npeancrtasnAad AUMHaAMUYECKU paBHOBECHble CUCTEMbI TeX WU
Opyrux. TakoBbl noyBa, wun, KOpa BbIBETPUBAHUA U T. O. OpraHI/I3MbI B HUX UrpakoT BeayLLyH pPOoJib.

5. BellecTBo, Haxoaslleeca B paanoakTMBHOM pacnage.

6. PaccesiHHble aToMbl, HEMPEPLIBHO CO3aaloLMecss U3 BCAKOTO poda 3eMHOro BellecTsa
noa BIUSIHUEM KOCMUYECKMX U3NYyYEHWIA.

7. BellecTBo KOCMUYECKOro NPOUCXOXOEHUS.

Cnowu 6uocdepbl

Becb crnovi BO3OenCTBMSA XKN3HM Ha HEXMBYIO NPUPOAY HasbiBaeTcst merabnocdepon, a BMecTe ¢
apTebunocdepot — NPOCTPaAHCTBOM YENIOBEYECKOM 3KCMAHCUM B OKOJTIO3EMHOM  MPOCTpPaHCTBE —
naH6uocdepon.

ATmocdepa

CybcTpaTtoM Ans Xu3HW B atMocdepe MUKPOOpraHnsMoB (a3pOBMOHTOB) crnyxaT BOAHble
Kanenbkn — atMocdepHas Bnara, ICTOYHUKOM SHEpPrum — COfHeYHas aHeprus u asposonu. MNprmepHo
OT BepXxyLUeKk AepeBbeB A0 BbICOTbl Hanbornee 4acToro pacrnosnoXeHnsi Ky4eBbix 0b6nakoB NpocTupaeTcs
Tponobuocdepa (C TPONOOBUOHTaMK; 3TO MPOCTPAHCTBO — BoNee TOHKUI Croi, Yem Tponocdepa). Boiwe
NPOCTUPAETCA CMON KparHe paspeXeHHOW MUKpobunoTbl — anbtobuocdepa (¢ anbTobuoHTamu). Bhiwe
NPOCTUPAETCSA NPOCTPAHCTBO, KyAa OPraHn3Mbl MPOHUKAIOT CIlyYamHO U HE 4acTo U HE pasMHOXarTcs —
napabuocdepa. Bbiwe pacnonoxeHa anobuocdepa.

"eocepa

eobnoccepy HacenaT reobMoHTbI, cybCcTpaToM, a OT4acTM M CPenon XW3HM AN KOTOPbIX
CNyXUT 3emHasa TBepab. [eobuocdepa coOCTOMT M3 0OBMACTM XM3HM HA MOBEPXHOCTM Cyln —
Teppabuoctepbl (c TeppabuoHTamun), pasgensdemon Ha duTocdepy (OT MOBEPXHOCTU 3eMnun OO
BepXyleKk fAepeBbeB) U negocdepy (MOYBbI M NOAMOYBLI; WMHOrA4A Cioga  BKNOYaKT  BCO  KOPY
BbIBETPMBAHWS) U XU3Hb B rmybuHax 3emnu — nuTtobuocdepy (C NMTOBMOHTaMK, XUBYLLMMU B MOpax
ropHbIX MopoA, rmaeBHblM 0Opa3oM B MoA3eMHbiX Bogax). Ha Gonblumx BbicOTax B ropax, rge yxe
HEBO3MOXHa M3Hb BbICLUMX PaCTEHWWA, pacnorfiokeHa BbICOTHAs 4YacTb Teppabuoctepbl — d050Bas
30Ha (c sonobuoHTamu). JlIntobuoctepa pacnagaeTcsa Ha Crol, rOe BO3MOXHA XW3Hb a’3poboB —
rmnoTeppabuocdepy, 1 CrnoK, rae BO3MOXHO Nub obutaHne aHaspoboB — Tennypobunocdepy. >KnsHb
B HEaKTMBHOMN (hOPME MOXET NPOHUKaTb rMybxe — B runodbmocdepy. Metabrnocdepa — Bce BUOreHHble
n BruokocHble nopodel. Nybxe pacnonoxeHa abvocdepa.

Mmppocdepa

Mmapobnocdepa — Becb rnobanbHbIi Ccro BoAbl (0e3 NOoA3eMHbIX BOA), HACENEHHLIN
rmapobuoHTamMm — pacnagaeTcs Ha Criol KOHTUHEHTarbHbIX BO4 — akBabuocgepy (¢ akBabuoHTamm) u
obnactb Mopen M oOkeaHoB — MapuHobuocdepy (¢ MapuHobuoHTamu). BbelgensawtT 3 cnoa —
OTHOCUTENBHO SPKO OCBELUEHHYIO doTocdepy, BCerga odeHb cymepedHyto aucdotocdepy (4o 1 %
COJTHEYHOW MHCONAUMMK) U crnor abcontoTHON TEMHOTLI — adhoTocdepy.

Mexay BepxHel rpaHuuen runobuocdepbl M HWKHEW rpaHuuen napabuocdepbl NexuT
cobcTBeHHO Brocdepa — aybuocdepa.

WcTopus pasBuTtus buocdepsbl
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PasButne HabnogaeTca nNuwb B KMBOM BeLLECTBE U CBA3AHHLIM C HUM BMOKOCHOM. B kocHOM
BeLLeCTBe Hallen nnaHeTbl 3BOSIIOLMOHHbINA NPOLECC He NPOSIBSETCS.

3apoxaeHne XusHu

KusHb Ha 3emne 3apoaunach eweé B apxee — npumepHo 3,5 Mnpa neT Hasag B rugpocdepe.
Takon Bo3pacT MMET HaWdeHHble NaneoHTonoraMmy ApeBHeNIne opraHudeckue octatku. Bospact
3emnu kak camocTtosTenoHon nnaHetbl ConHeYyHOW cucTemsbl oueHmBaeTcs B 4,5 mnpa net. Takum
06pa3oM, MOXXHO cUMTaTb, YTO XM3Hb 3apoannach eLé B IOHOLLIECKYHO CTaAMI0 XXM3HM MnaHeThl. B apxee
NOABMSIOTCA MEPBbIE 3YKAPUOTbl — OOHOKMETOYHbIE BOAOPOCHN U MpOCTENMe opraHuambl. Havancs
npouecc no4yBoobpa3oBaHMs Ha cylwe. B koHUe apxest MOSABMIICA NOIOBOWM NPOLLECC U MHOMOKIIETOYHOCTb
Y XMBOTHbIX OpraHn3MoB.

Byayuwiee 6uocdepsbl

C TeueHuem BpemMeHUn brnoccepa ctaHoBUTCHA BCE Bornee HeycTonunmBon. CyLecTByeT HECKOSbKO
TParn4HbIX AN YenoBeYvecTBa NpexaeBpeMEHHbIX UBMEHEHUI COCTOSIHMSA Buocdepbl, HEKOTOPbIE U3 HUX
CBSA3aHbl C 4eATENbHOCTLIO YernoBeYvecTsa.

HekoTtopble dwmnocodsl, Hanpumep, Ossua MNupc, BeicTynawT 3a mogndukauunio buocdepsl ¢
uenbto nsbaeneHus oT CTpagaHui BCEX XUBbLIX CyLLECTB M co3gaHuve B BykBanbHOM cCMbIcrie pas Ha
3emne (CM. 04HO 13 3Ha4YeHU cnosa abonMUNOHN3M).

WcTopust uccnegosanuin 6ruocdepsl

Bonbwon Bknag B passutne yvyeHus o Ouocdepe BHEC B. V. BepHaackuin. BrnepBble TepMuH
6uocdpepa 6bin BBeaéH Sayapaom 3toccom B 1875 roay.

H. A. ConHueB B naHgwadToBeaeHnn pasnuyan gutocdepy 1 3oocdepy.

MckyccTBeHHast buocdepa

Buocdepa — oTkpbiTaa cuctema. YenoBek He MOXET CyLLeCTBOBaTb BHe Guocdepbl, 0gHaKo
CTpEMMUTCS uMccrnenoBaTb Kocmudeckoe npocTpaHcTBo. Ewé K. 3. LinonkoBckuii cBaA3biBan OCBOEHME
KOCMOCa C CO3[aHNeM UCKYCCTBEHHON Buocdepbl.

B HacTtoswee Bpemsi nges eé cosgaHus BHOBb CT@HOBUTCH akTyanbHOW B CBSI3W C MraHamu
ocBoeHus JlyHbl 1 Mapca. OgHako Ha [AaHHbIA MOMEHT MomMbiTka CO34aHUs MOSTHOCTHI aBTOHOMHOW
NCKYCCTBEHHOW Buocdepbl He yBeHYanach yCrexom.

PaccmaTpurBaeTcsi BO3MOXHOCTb cO34aHus (Noka B ganékom Oyayuiem) BHe3emHon Guocdepbl
Ha apyrux nnaHeTax npy NoMoLm TeppacdopMmpoBaHns.

MpakTnyeckasn pa6ora 32.
CocTtaBneHue u aHanu3 Tabnuubl «FNobanbHble 3KonorM4yeckue NpodnemMbi»

Lienb: NO3HaKoMUTb y4allMXCA C MOCNEeACTBUMAMU XO3ANCTBEHHOW OEATENbHOCTU YerioBeka B
OKpyXatoLien cpege.

Xop paboThbl.
1. MpounTatb TekcT « OCHOBHbIE dKOMNorM4eckne npobnembl COBPEMEHHOCTY.
2. 3anonHuTbL Tabnuuy:
Jkornornyeckue Mpu4mnHbI MMyTM pelleHns  IKONOorm4yeckmnx
npobnembl npobnem
3. OTBeTuTb Ha Bonpoc: Kakue akonormyeckume npobrnembl, MO BalEMy MHEHMIO

Hanbonee cepbe3Hble U TPEDBYIOT HEMeANEeHHOro peLleHusa? MNMoyemy?

MpakTnyeckas pabora 33.
PelueHune akonorm4yeckux sagau.

Lenb: N3yunTtb cnocobbl pelueHnsi NpoCTENLLNE 3KONOrMYeckne 3agadu.

Xop paboTbl.
3apayva Ne1.

3Has NpaBuo AeCSATU NPOLEHTOB, paccuuTanTe, CKOMbKO HYXXHO TpaBbl, YTOObI BEIPOC OAMH
open Becom 5 kr (NuweBas Lenb: TpaBa — 3asil, — open). YCMOBHO MPUHUMANTE, YTO Ha KaXKOooM
Tpochmyeckom ypOBHe BCerga noefatoTcsl TOMbKO MpeacTaBuTeny npeabigyllero ypoeHd. 3apgaya
3agaya Ne2.

Ha teppuTtopumn nnowaapto 100 KM? eXerogHo MPOM3BOAUMM YacTUYHYo pyoky neca. Ha
MOMEHT OpraHusaumMm Ha 3TOW TeppuTopuK 3anoBedHuka Obino oTmeyeHo 50 nocei. Yepes 5 net
YMCNEHHOCTb nocen yeenuuunacb o 650 ronoB. Ewe uepe3 10 neTr konmyecTBO nocen
ymeHbLmnnocb 4o 90 ronos u ctabunmanposanock B nocnegytowme rogpl Ha yposHe 80-110 ronos.

Onpegenute 4YUCMEHHOCTb W MNMOTHOCTb MOrOMOBbSA JIOCEN: a) Ha MOMEHT CO34aHus
3anoBeHu1Ka;

©0) yepes 5 neT nocne co3gaHus 3anoBEOHMKA;

B) 4epes 15 net nocne cosgaHus 3anosegHuka.
3apgaya Ne3
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O6uiee copepxaHue yrnekucrnoro rasa B atmocdepe 3emnu coctaenser 1100 mnpg T.
YCTaHOBNEHO, YTO 3a OAMH rof pacTUTeNbHOCTb accumunupyeT nodtn 1 mnpg T yrmepoga. lNpumepHo
CTONbKO Xe ero Bblgensdetca B atmocdepy. Onpegenute, 3a CKOMbKO NeT BeCb yrnepod atmocdepsbl
npongeT Yyepes opraHn3Mbl (aTOMHBIN Bec yrrepoga —12, kucrnopoga — 16).

PelweHue:

Moacuntaem, CKOMbKO TOHH yrnepogda cogepxutca B aTmocdepe 3emnu. Coctasnsem
NponopLmio:

(MonsipHast macca okcmaa yrnepoga M(CO2) = 12 1 + 16*21 = 44

T) B 44 TOoHHax yrnekmcnoro rasa cogepxutcs 12 TOHH yrnepoga

B 1 100 000 000 000 ToHH yrnekucnoro rasa — X TOHH yrnepoaa.

44/1 100 000 000 000 = 12/X;

X'=1 100 000 000 000*12/44;

X =300 000 000 000 TOHH

B coBpemeHHon atmoccepe 3emnu Haxogutca 300 000 000 000 ToHH yrnepoaa.

Tenepb HEOOXOAMMO BbISICHWUTb, 3a Kakoe Bpems KONM4yecTBO yrnepoga "nponget" yepes
XvBble pacTeHus. [Ona 3Toro HeobxoAMMO MNONyYeHHbIN pesynbTaT pasgenntb Ha rogoBoe
noTpebneHune yrnepoaa pacteHusiMm 3emnu.

X = 300 000 000 000 T/1
000 000 000T B rog X = 300 ner.

Takum obpasom, Becb yrnepod artmocdepbl 3a 300 netr OygeT NOMHOCTBIO
acCcMMUNMpoBaH pacTeHnsMu, NobbiBaeT MX COCTABHOW YacTbi M BHOBb MonageT B aTmocdepy
3emnn.

MpakTnyeckas pa6orta 34.

N3yyeHne BNusiHMA rasonbIMOBLIX BbIOPOCOB Ha 340poBbe 4enoBeka. KypeHue Kak
¢haKkTOp 3IKONOrnYeckom onacHoOCTu

Llenb: gokasaTb Bpeq KypeHus

OOBbEeKT n3yyeHus: MHpopMaLmOHHbIE MaTepuanbl 06 OCHOBHbIX KOMMOHEHTax TabayHoro abimMa

[JononHutenbHble CBeAeHUs:

OkcnepTtbl BO3 (BcemupHom OpraHusaummn 3apaBooxpaHeHns) noacuntanu, YTo U3 Kaxablx AByX
B3pOCIbIX, KypsilUMX C MOAPOCTKOBOro BO3pacta, oauvH OygeT yout Tabakom. Y BTOPOro e CUIbHO
COKpaTUTCHA MPOAOIMKUTENBHOCTL XWU3HWU, BO3MOXHO, Ha 20 - 25 net. Ckopee Bcero, 370 npousonget
BCneacTBue 3aboneBaHuii cepaeyHo-cocyancTon cuctemsl. MNpu pacyetax cotpyaHukn BO3 onmnpanucb
Ha cBedeHWsi O Bpede neranbHO MPOM3BEOEHHbIX CUrapeT, a ux B mupe He Oonee 70%; Bpen
HeneranbHOM TabGayHOW NPOAYKUMM 3HAYUTENBbHO BbIlEe, TaK Kak Tam COAepXMTCS ropasgo Gonbliue
onacHbIX CMOJ U HUKOTWHA.

CwmepTenbHasa go3a HUMKOTMHaA Ans B3pochnbix - 20 curapeT, BbIKypEHHbIX OdHa 3a Apyrow; Ans
nogpocTka oHa cocTtasnseT 10 curaper.

MN3BecTHO, 4TOo 90% OHKOMNOrM4yeckux 3aboneBaHWn CBA3AHO C KypeHMeMm: BMecTe C AbIMOM B
opraHusm nonagarT dopmanbgerya, 6eH3on u gpyrue BbICOKOTOKCUMYHbIE BeLLEeCTBa-KaHLEepPOreHsbl.
MoacunTtaHo, YTO y Noaen, HavyaBLUUX KYypUTb C 15-neTHero Bo3pacTa, OH BO3HUKAET B NATb pas valle,
YeMm y Tex, KTo 3akypun nocne 25 ner.

AMepuKaHCKMe Bpayu BbISIBAMKW, YTO MOCTOSIHHO KypslivMe TuUHenaxXepbl BnagawT B
GecnpuYMHHYIO NaHUKy B 15 pas yalle, YeEM MX HEKYPSILLME CBEPCTHUKM.

MN3-3a HepgocTaTka kucrnopoga, MOTOMY 4TO B KpPOBb MOCTynaeT W3ObITOK yrapHOro rasa, Yy
ManbyMkoB B OygyllemM MOXeT pasBuTbCA uMMMoTeHuus. Kypsilwme OeBYLIKW, Kak MNpaBuio, MMEeRT
3eMIUCTBbIA UBEeT nuua, a ux AeTU MMEKT Mano LWAaHCOB pOoAWTbCS 340poBbiMU. B utore pogutenu
KypALWLMX AeTen nuwaTcst BO3MOXHOCTU HAHYNTb 340POBbIX BHYKOB.

B coBpemMeHHOM obLiecTBe KypeHwe CTaHOBWUTCS OCODOO OnacHblM ele W MnoToMy, 4YTO B
MONOAEXHbIX KOMMaHWAX, Ha AWCKoTekax, B kade KHOWY Wnv AeByWKy MOryT "yroctutb" skobbl
curapeTomn, Ho oHa BygeT cogepXaTb HAPKOTUKM. ITO AOCTATOMHO TUMUYHBIA KaHan NpuobLLEeHns HOBbIX
notpebuTtenen HApKOTUYECKOro 3eNbsi.

O6opyaoBaHue n matepuansi: Tabnuvua "OCHOBHbIE KOMNOHEHTLI TabavyHoro abima"

BbinonHeHue paboThbl

1. UN3yunte paHHble Tabnuubl 4.1 "OCHOBHblE KOMMOHEHTbI TabayHoro ApiMa", B KOTOPOM
npencTtaeneHbl HekoTopble u3 6onee yem 4 000 XMMUYECKUX COEAMHEHUI, OOHapYXXeHHbIX B TabayHOM
abive.

2. Ncnonbk3ys 3HaHUS MO XUMUKU 1 Bronornm, oObACHUTE, NoYemy TabaKoKypeHWe BbI3bIBAeT pak
nerknx, OMyxonu MOYEBOrO My3blps, MOAOCTM pTa. [opTaHwu, rMOTKM, MULEBOAA, MOMXKENYA0YHON
enesbl, MoYeK U ApYyrMx opraHnoB; 60nes3Hn cepaeyHO-COCYAMCTON CUCTEMBI; MPeXaeBPEMEHHbIE poabl
N NepuHaTanbHyl0 CMEPTHOCTb, NPUYEM KaK Y KypuUIbLUUKa, TakK U Y HEKYPSLMX MNoAen, BbIHYXOEHHbIX
BAObIXaTb 3arpsi3HEHHbIM TabayHbIM AbIMOM BO34YX.

3. Mpuxoannock nu Bam 6bITb CBMAETENEM KYPEHUA Nog BUOOM OObIYHBIX CUrapeT Ui nanMpoc
HapkoTudeckux BelecTB? Kak Bbl NOCTynanu B 3TUX cryyasx v Kak Hago 6b1no 6bl noctynutb?
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4. TMpepnoxute 3(MEEKTUBHbIE CNOCOOLI aHTMHAPKOTMYECKOW MponaraHabl, B TOM 4uchne

TabakoKypeHus.

Ta6nuua 4.1

OCHOBHbI€ KOMMNOHEHTbI Taba4yHOro AbiMa
X CopepxaHue CopepxaHue

MMUYecKne coeauHeHUs (MKricurapeTa) XuMmnyeckue coeguHeHuns (MKricurapeTa)

lasoBas cpasa
Okcug yrnepoga 13400 HutposogumeTnnammH 0,08
[lnokcua yrnepoaa 50 000 HutposomeTtunatmnamud 0,03
AMMOHNI 80 MppasuH 0,03
LnanucTein Bogopoa 240 HutpomeTaH 0,5
MsonpeH 582 HuTpobGeH3on 1,1
Anbaerva 770 ALLETOH 578
AKpOneuH 84 beHauH 67
dopmanbgerng, 70 BuHunxnopug 0,01
TBeppas dasa
HukoTuH 1800 NHpon 14,0
deHon 86,4 BeH(a)aHTpaueH 0,044
O-.kpeson 20,4 BeHs(a)nupeH 0,025
2-HadpTMNnaMuH 0,023 drtoopeH 0,04
HVTPO3OHOPHMKOTUH 0,14 XpuseH 0,04
Kapbaszon 1,0 00T 0,77
LinHk 0,36 Cypbma 0,052
CsuHel, 0,24 PKeneso 0,042
ANIOMUHWUIA 0,22 MbILwbAK 0,012
Megb 0,19 Bucmyt 0,004
Kagmun 0,12 PTyTb 0,004
Hukenb 0,08 Xpom 0,0014
MapraHel, 0,07 KobanbT 0,0002

HanuwwuTe BbIBOA,.

MpakTnyeckasn pa6ora 35.

N3yyeHne GMOHMKN.

Bvonorns — nonynapHoe 3HaHWe, C KOTOPbIM HAac 3HaKoMAT ewé B wkorne. [loyemy-To MHOrve
cunTaloT, YTo BUOHMKa — 0AMH M3 noapasgenos Guonorun. Ha camom gene 310 yTBEPXKOEHWE HE COBCEM
TovHoe. buoHuKa (OT rpey. bidn - aNeMEeHT XU3HU, NPaKTUYECKM - XKMBYLLMIN), HayKa, NorpaHuyHas Mex
Ouornorven un TEeXHWKOW, pellallas UWHXeHepHble 3ajayn Ha 06ase aHanu3a CTPYKTypbl U
XKM3HeOesaATeNnbHOCTU OpraHnsMoB. BuoHvka nnoTHo cnneteHa c 6uonoruen, U3MKON, XUMKER,
KNOEPHETUKON N NHXEHEPHBIMU HayKaMu - 3NEKTPOHMKOW, HaBUraumen, CBA3bH0, MOPCKUM OENOM U Aap.

Llenb gaHHonM paboTbl: onpeaenvMTb MeCTO M 3HadeHue OMOHWKM B CUCTEME COBPEMEHHBIX
Hay4YHO-TEXHUYECKMX 3HAHUI U OOCTWKEHNN.

YT0 Xe nsyyaet OMoHMKa? YTOObI OTBETUTH Ha STOT BOMPOC, HY>XHO PacCMOTPETb CTPYKTYpHOE
JeneHue camoro ydenus. buosiozuyeckass buoHuKa nccnegyet NpUpoAy TakoOW, Kakas oHa ecTb, 6es
nonbiTkM BMewaTensctBa. OOBLEKTOM €€ n3yyeHus SBNSATCA MNPOLECChl, Mpoucxogsime BHYTPU
Buonormdeckux cucteM. Teopemuyeckasi BUOHUKa 3aHUMAETCS MU3YyYEeHUEM Tex MNPUHLUUMOB, KOTOpble
ObINM 3amMeydeHbl B MpuMpode, M Ha UX OCHOBE CO34aéT TeopeTuyecKkyld Modernb, B AanbHenLem
npuMeHseMyto B TexHonorusx. [lpakmuyeckasi (mexHu4yeckasi) OUOHUKa — 3TO  MNpPUMEHeHue
TeopeTU4ecknx Moaernen Ha npakTuke. Tak ckasaTb, NpakTUYeckoe BHeApeHne nNpupoabl B TEXHUYECKUI
MUp.

OTkyna xe BCE HaumHanocb? OTUOM OMOHWMKM HasbiBalOT Benukoro JleoHapgo ga BuHum. B
3annUcsiX 3TOr0 TEeHUsI MOXHO HaWTW MepBble MOMbITKM TEXHUYECKOrO BOMIIOLWEHUSA MPUPOSHbLIX
MexaHu3MoB. YepTexm ga BuHUM MNNOCTPUMpPYIOT ero cTpemsieHvMe co3faTtb NeTaTeNbHblA annapar,
CNocobHbIN ABUraTb KpbIfibsMW, Kak Npy Nnonéte ntuubl. Ho yTBepxaeHne GUOHUKM Kak CaMOCTOSITENBHOW
Hayky npou3soLuso nuwb B 1960 rogy Ha HayvyHoM cumnosnyme B [darnitoHe (CLUA).

BosHukaeT Bompoc: KTO MepBbIN — Npupoga vunu nioan? MHorga cnydaeTcs, 4To TO MMM MHOoe
n3obpeTeHne 4ernoBevecTBa YXe AaBHO «3anaTeHTOBaHO» MpMpOOoN. Tak Mpou3owsno ¢ obblYHOWM
nunyyen 3acTéxXKoN, KoTopasi CBOMM CTPOEHMEM MOBTOPSET MUKPOCKONNYECKOe CTPoeHne nepa ntuupl. A
B CTpoeHumn habpuyHbix Tpyd HabnogaeTcst aHanornsa ¢ NonbiMyM cTebnammn 3nakos.
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YTtob6bl He ObITb rOMOCMOBHBIMM MPMBEAEM KOHKPETHbIE MpMMEepbl NPUMEHEHUs BUOHUYEeCKUX
3HaHWIN B apxXuTeKType, MeauLUuHe U TEXHUKE.

BuoHuka u apxumexkmypa.

MMepBbIM, KTO cTan NPUMEHATb NpUHUMMBLI BUOHUKM B apxuTekType, 6bin AHToHM ayan. Ero
3HaMeHuTbIMM paboTamu A0 cux nop Bocxuwaetca mup (Jom Banebo, Jom Mwuna, Xpam Csgartoro
CewmelrictBa v ap.).

BoT eLLé HecKomnbko BENMYaNLLNIA COOPYKEHMI HA OCHOBE OUOHMKM BO BCEM MUPE:

. OndeneBa balwHs B MNapwxe (MOBTOPAET hopMy OEpLIOBON KOCTH)

o CragnoH «JlacTouykmHO rHe3go» B [lekMHe (BHELWHSAS MeTannmyeckas KOHCTPYKUMS
noBTOPSET POPMY NTUYLETO rHE3AA)

. Hebockpeb AkBa B Yukaro (BHeLUHE HAaMOMUHAET NOTOK NajaroLen Boabl)

. Xunon pgom «Haytunyc» wnmn «PakoBuMHa» B HaykanbnaHe (ero ausaniH B3ST U3
NPUPOAHON CTPYKTYPbl — PAKOBUHbLI MOJIOCKA)

o OnepHbii TeaTp B CugHee (mogpaxaeT packpbiBLLUMMCS Nlenectkam fiotoca Ha Boae)

. MnaBaTenbHbi KOoMMnekc B [eknHe (KOHCTpykums ¢acaga COCTOUT U3 «My3blPbKOB
BObI»)

. HaumoHanbHbIn onepHbIn TeaTp B lNeknHe (MMUTUPYET Kanmo BoAbl)

buoHuka u meduyuHa.

MHorMe MeOuUMHCKME MHCTPYMEHTBI MMEelT npoobpa3 cpeou NpeacTtaBUTENEN XUBOTO MUpa.
Urna-ckapudukaTtop, cnyxatas ansa 3abopa obLliero aHanvsa KpoBu, NMOSMHOCTbIO MOBTOPSIET CTPOEHNe
3yba-pe3ua neTyyen MbiLm.

MpUBbIYHBIV BCEM MOPLUHEBON LLNPWL, BO MHOTOM MMUTMPYET KPOBOCOCYLLUIA annapaTt komapa.

lMpumeHsiemasa BO BpeMS XUPYpruyeckon onepauuy urna noBTopseT opMbl pEGEPHBLIX KOCTen
KpynHbIX pbi®, a ckanbnenb A0 CUX MOP MOBTOPSieT POPMYy TPOCTHMKOBOIO NiUCTa C €ro MpupoaHON
pexyLuen KpOMKOW.

Mcnonb3oBaHne GMOTOKOB B MeAULMHCKOM BMOHMKE NO3BONWIO cAenaTh CYLEeCTBEHHbIN NPOopbIB
B BMAE WMCKYCCTBEHHOW PYKW, KOTOpPAs Y& MOXET He TONbKO CXMMaTb nanblbl, HO U 6ornee CHOCHO
nMcaTb C MOMOLLLIO PYYKN.

BuoHukak u mexHuka.

LLlapHupbl NO3BONSOT BpawaTbCs OOHOW YacTu BOKPYr OPYrod M npu 3TOM He caBuratbes C
MecTa. TUXoOoKeaHCKNe CepALeBUAKU-BENMKAHBI, OIS TOro YToObl CNOXWTL LBE CBOM CTBOPKM PaKyLLKM,
NCMNOMNb3YOT LAaPHUPHI.

JloBume NTuupl, 4TOOLI yaepxaTb JoObIYy, Lienko 0OXBaTbIBalOT CBOK XXEPTBY M BNMBAOTCS B HEE
OCTpbIMUK KOITAMMU. 1o Takomy e NpuHLMNY paboTatoT SKCKaBaTopbI.

lMpucockn ocbMUHOra MOMOratT eMy ABUraTbCs MO CKOSb3KNM MOBEPXHOCTAM, HE Cbe3Xas BHUS.

lMWHIBUHBI MepedBuralTCA MO CHery, OTTalkuBasiCb JNlactamu, MOA40BHO  NbIKHUKaM,
NCMOMNb3yOLWUM 4518 9TOW Lenu nanku. Ha 3Tom npuHumMne ocHOBaHa CHeroxogHasa mawmHa «[TMHBUHY.

YenoBek M306pent UHCTPYMEHT, KOTOPbIV BbIMOMHAET TE e (PYHKLMMK, YTO U KB BEPETEHHUKA.
OT0 — NUHUET AN 3axBaTta caMblX MENKNX NPeamMeToB.

pyweobpasHasa cdopma ronosbl kuta Gonee npucnocobneHa K nepemMeLleHnio B BoAe, HEXenu
HoXXeobpasHble HOCbl COBPEMEHHbIX cyaoB. 10 cpaBHEHMIO C OObIYHLIMK CydamMu KUTOOOpasHble cyaa
okasblBaloTCs 60nee 3KOHOMUYHBIMU U BbICTPLIMUA.

AHTUTYPOYNEHTHOCTb AeNnbdnHa NPUMEHSIETCS B KOHCTPYKLMN aBTOMOOUITbHBIX LLUWH.

Jlogka c «nnaBHMKaMu» NPUBOOUTCA B [OEWCTBUE KOMeOMNoWMMUCa nnaBHUKaAMKU, KOTopble
MOXOXMW Ha NITaBHUKM TyHUa.

Honroe Bpems npobneMon CKOpPOCTHOM aBuaumm 6bin cnatrep — BHe3anHo U OBypHO
BO3HMKaIOLLME Ha OnpedeneHHOW CKOpOoCTU BubOpauun KpbibeB, 4YTO MNpvBOAWMMO K asBapusMm. Ho
KOHCTPYKTOPbI HawuM BbIXO4 — Kpbllbs CTanu AenaTtb C YTOMNWEHWEM Ha KOHLAX, Kak Ha KpbInbsix
CTPEKO3b.

Heckonbko neTt Hasag ydeHble cmornuM npoaHanuamposaTb [OHK naykoB un cosgatb
WCKYCCTBEHHbIV aHanor LeNKOBMAHON NayTUHbI - KeBnap. Hanpumep ero ncnonb3yoT Ang Nnpor3eoacTea
TKaHEBOMNONUMEPHOro BpoHexuneTa.

JInctea notoca HuKkorga He naykawTcd. W BOT MNOCNe HECKONbKUX NeT uccnefoBaHum w
3KCMEPMMEHTOB BO3HMKIM Henadkawlmnmecs Kpacku Ana dacagoB M camoouuLiatolleecs CTeKno,
NpMMEHSAEMOe Ha kamepax HabntogeHust 3a JOPOXKHbLIM OBWKEHNEM.

Koprnopaumsa Mercedes Benz paspabotana OuoHMYeckoe TpPaHCMOPTHOE  CPEACTBO,
CKOMMPOBAHHOE C TPOMMYECKOW pbibbl-Ky30BKa. HecMoTps Ha cBo YemogaHoobpasHyo hopmy, MalvHa
NUMeeT KpalHe HU3Koe COMpOTUBIIEHNE BO34YXa.

W B 3aKknoveHun.

CerogHs OMOHMKa y)xe He pa3MeHMBaeTCs Ha Menoyn. ITO yCTaHOBMBLUASICA Hayka, KOTopas
nonyyaet Bbirogy OT BCE 6onee ObICTPbIX KOMMBIOTEPOB W  PACLUMPSIOLINXCA BO3MOXHOCTEN
MUKPOTEXHUKN: Tenepb YYEHbIEe MOMyT WUCCReAoBaTh faXe MeNnbyallume CTPYKTYpbl pacTUTENBHOIO U
XUBOTHOrO mupa. MoxeT 6bITb, €CTb BONPOCHI CaMble YBreKaTenbHble, KOTOpblE NPUPOAa NMokKa eLle TauT
B cebe.
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KPUTEPUUN OLIEHKU

BbINOJIHEHUA NPAKTU4YeCKUX 3a,qa|-wu7| TeKyLliero KOHTpons

- OLEeHKa «OTnu4YHo». 3a rnybokoe 1 NofiHoe OBnafdeHWe codepXkaHneM ydebHoro maTtepuana, B
KOTOpPOM 06y4aloLniics OpUEHTUPYETCS, yMEEeT NPUBOAUTL NPUMEPSI.

- oueHka «xopowoy». Ecnu ob6yvawowmiics nonHO ocBown Y4eOHbIA MaTepuan, BnageeT
copepxaHmem y4yebHOro maTepuana, ymeeT nNpuMBOAWUTb MNpuUMepbl. paMOTHO u3naraeT OTBET, MO
cofepXaHuio oTBeTa, U B hopMe OTBETa MMEHTCH OTAEeNbHbIE HETOUYHOCTM.

- oueHKa «ygdoBneTBopuTenbHo». Ecnn obydatowimiicss oGHapyxmBaeT 3HaHWUS U MOHMMaHWe
MOMOXEHHOTrO  y4yebHOro MaTepuana, MNOHATMMHOTO anmapaTta, HO u3naraeT WX  HEMOJSHO,
HernocregoBaTenbHO, [AOMYCKAaeT HETOYHOCTU B OMNPeAeneHun MOHATUIN, He yMeeT [okasaTernbHO
0boCHOBaTb CBOM CYXKOEHUS.

- oLUeHKa «HeyaoBrneTBopuTenbHo». Ecnn obyvatowmincss nmeeT paspo3HEHHbIe, GECCUCTEMHbIE
3HaHUA, HEe yMeeT BblOenATb rnaBHoe n BTOpOCTeneHHoe, aonyckaeTt OLWMnOKN B onpepeneHnn I'IOHHTI/II7I,
NCKaXkaeT X CMbicH, 6ecnopsgoYHo N HeyBEpPeHHO u3naraeT matepuarn.

2.2. MeToauyeckue yKaszaHusi N0 OpraHn3aumMm caMmocTosATeNbHOMN paGoTbl o6y4arowmnxcs

Llenb camocTosTensHom paboTkl: hopMUMpoBaHME y 00yyaloLwmnxcs yMEeHNA U HaBbIKOB B obnactu
Guonoruu.

Mpexage, Yem NPUCTYNUTbL K CaMOCTOATENbHON paboTe, obyyatoLwmMncsa AOMKEH 03HAKOMUTLCS C
OCHOBHbIMW MOMEHTaMu pabodel nporpaMmMbl Mo AvcumnnnHe «buonormnay, nogobpaTe Heobxooumyto
nuTepaTtypy u U3y4mTb TEOPETUYECKNE NOMNOXKEHUSA ANCLMMNINHDI.

B xoge camoctoaTenbHOW paboThl Kaxkgomy oOyyatoLemMycsi pekoOMeHAyeTCs Nony4nTb 3agaHus
no Bcem Buaam paboT, 4TO AacT BO3MOXHOCTb OXBaTUTb BCE TeMbl y4ebHOW ancumnnuHbl. [Moatomy,
paccMOTPEB U OCMBICIIMB BCe 3afaHus, oOy4qalowuncs CMOXET O3HAaKOMUTBCSA C OONbLUMHCTBOM
ynpaBneH4yeckux npobrnem TpaHCNOPTHOrO NPEANPUATUS U C MeTOA4AMU PeLLUeHUs 3TUX Npobnem.

Ob6yyarowmmncs MoxeT BblibpaTb OOUH M3 BapMaHTOB CaMOCTOATENbHOW paboThl, 3TO ABNSAETCA
obs3aTenbHbLIM YCroBMEM 0CBOEHMUS y4ebHOro matepuana:

1. MNowuck nHpopmavmm

2. MNopgroToBka goknaaa;

3. Hanucanwne pedepara.

4. MoaroToBKa npeseHTaunm

[anee npuBedeHbl pas3bACHEHUS MO KaXOOMy BUAY CaMOCTOSITENIbHOM paboTbl M AaHbl
pekoMeHaLmMn Mo ee BbIMOJIHEHUIO, a Takke TpeboBaHUSA K MOArOTOBKE U cAaye OT4yeTa M CPOKM caauu
oTyeTa.

1. MNowuck nHopmaumm.

[aHHbIn BMA camocToATenbHoM paboThl obydvatowmxcsa npegnonaraet cbop, obpaboTky wu
npeacrtaesneHve mHopMauMm no TemMam FeKUMOHHOro matepuana ¢ bonee rnybokon npopaboTkomn
HEKOTOPbIX BOMPOCOB. BbINonHeHMe paHHOrO BuAa CaMoCToATENbHOM paboTbl peKkoMeHayeTcs
NpoBOAMTL B CrieaytoLLen NocneaoBaTenbHOCTH:

- bopmupoBaHMe nepedHs BOMPOCOB, HEOOXOAMMbLIX OJ1 OCBELUEHUS] B pamKkax BblOpaHHOM
TEeMbI;

- paboTa ¢ nMTepaTypHbIMK 1 APYTUMU MHAOPMALMOHHBIMU NCTOYHUKAMU;

- cucTeMaTtun3aums NonyYeHHbIX AaHHbIX;

- MOArOoTOBKa NnaHa JoKnaaa;

- MOArOTOBKA Npe3eHTauun K Joknagy.

2. lNopgroToBka goknaga.

Mpn nogroToBke goknaga Heobxoaumo cobnogaTth creayowme TpeboBaHus:

- Bpems Aoknaga He JOIMKHO npeBbiwaTtb15 MUHYT;

- crnepyeT n3beraTb 60MbLIOrO KONUMYECTBa ONpeaeneHnii;

- ANs  HarnsgHocTM  NpeAcTaBneHust paboTbl  criegyeT  Monb30BaThbCA  crieumanbHbIMU
TEXHUYECKNMU cpeacTBamu: rpado- U MynbTUMEANAHBIM NPOEKTOPaMU;

- KONMYECTBO MIIIOCTPALMOHHOIO MaTepuana K JoKnagy He JOIMKHO npeBbiwaTtb10 nucTos;

- JoKnaj OoImkeH UMEeTb FIorMYeckoe NOCTPOeHUe 1 3aBepLUaTbCs BbiIBOAamMu no padoTe.

BoeicTynneHnns ¢ goknagaMy NpoXoAaT Ha NPakTUYECKMX 3aHATUSIX MO COOTBETCTBYIOLLEN TEME.

3. Hanucanwve pedepata

Mpu HanmcaHun pedepaTa pekomeHayeTcsi 06paTtuTb ocoboe BHMMaHue Ha €ero CTPYKTypy,
KOTOpasi AOMKHa pacKpbiBaTb JIOMTMYECKY0 MOCNeAoBaTeNbHOCTb paccMaTpvBaeMbliX BOMPOCOB (OT
obuero k 4yactHoMy) M uX uYeTkoe wu3noxeHuwe. Kaxgbim pasgen pecdhepata conpoBoOXOaeTCs
HeO6XOp,VIMbIMI/I PpUCyHKamMmn, cxemamu, Taﬁnmuamm N COAEPXUT B 3aKMKOYEHUN KpaTKne BbIBOAbI.

Peq)epaT OOJINKeH ObITb BbIMNONIHEH HA OCHOBE aHanu3a nnTepaTtypbl OTE€YEeCTBEHHbIX W
3apybexHblx aBTOpPOB, 0O30pOB nepuogudeckon nedvatn, 6Gubnuorpaduyecknx nccnegoBaHUi,
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WHCTPYKTUBHbIX M METOANYECKMX MaTepuarnoB MO TemMe, 3aKOHOAATEslbHbIX aKTOB UM HOPMAaTMBHbIX
OOKYMEHTOB, PErynypyoLLMX XO35IMCTBEHHYIO AEeATENbHOCTb NPeanpuaTUS.
CTpyKTypHO pedbepat AOMKEH BKNOYATb crneayoLlime pasgensi:
. TUTYNbHbIN NUCT
. CogepxaHue.
. BBegeHue.
. OCHOBHYI0 YacCTb.
. 3aknto4eHue.
. Cn1cok ncnonb3yemon nutepaTypsl.
. MpunoxeHune (ecnn Heobxoanmo).

CopgepxxaHve BKIHOYaeT HaMMEHOBaHME BCEX pas3gernioB, NMoAapasgenioB C ykasaHMeM HoMmepa
Ha4anbHOM CTpaHULbI.

Bo BBegeHun 0OGOCHOBLIBAETCS aKkTyanbHOCTb TEMbl, OMpefensieTcsa ee TeopeTuveckoe Wu
npakTu4eckoe 3HaveHue, opmMynmpyoTca uenb 1 3agayn paboTel. Bo BBegeHun Takke obo3HavaeTca
KpaTkoe cogepXaHue paboTbl M OTpaKaeTcs, MO KakuM NuTepaTypHbIM MCTOYHMKAM U (PakTU4eCKUM
MaTepuanam BbinonHeHa paboTta. PekomeHayemMbln 06beM BBeaeHUA 2-3 CTpaHuLbl.

OcHoBHasa 4YacTb paboTbl NpeacTaBnseT cobon M3noxeHWe MaTtepuana no teme pedepara u
MOXeT BkNo4vaTtb 2-3 naparpada. B atolh yactn pedepata Takke Heobxoanmo o600OWUTL pasnuyHble
B3rnsabl Ha Npobrnemy vnu MeToAbl PeLleHus (ecrnv 3TO BO3MOXHO B paMKax KOHKPETHOW TeMbl) U
N3MNOXMTb COGCTBEHHOE MHEHME NO AaHHOMY Bonpocy. O6bem ocHoBHOWM YacTh 10-15 cTpaHuu,.

B 3aknoyeHMn JoOmKkHbl ObITb MpeAcTaBfieHbl OCHOBHbIE BbIBOAbI W MPEANOXEeHUs Mo
paccMoTpeHHon Teme. O6beM 3aknoyeHns 2-3 cTpaHuLbl.

Cnmcok nuTepaTypbl [OOJDKEH codepXaTb PacrofOXeHHbIn no  andaeBuTy MepeyeHb
MCMNOMb30BaHHbIX B npouecce paboTbl MCTOYHUKOB. CrieqyeT daBaTbh MOfHble CBEAEHNS 00 MCTOYHMKE.
lNepeyveHb MCNoOMb3yeMbIX MCTOYHUKOB MOXET BKNHOYaTb CCbIKM Ha 3MEeKTPOHHble agpeca Internet, a
TaKKe HOPMaTMBHbIE AOKYMEHTbI U OTYETHOCTb NMPEeanpUATUNA.

Pedepat pomkeH GbITb coaH He NO3Xe nocrefHero 3aHATva no aucuunnuHe. B cnydae, ecnu
pecdbepat He 3a4TeH, HeobXxoouUMO YCTpaHUTb 3amMedaHus. VcnpaeneHus cnefyeT BbINOMHATE Ha
OoTAenbHbIX NucTax. VicnpaeneHHbI BapnaHT pedepaTta caaeTcsi NOBTOPHO BMECTe C nepBoHayanbHbIM
M CNMCKOM 3ameudaHui npenogasaTens.

TpeboBaHuA kK ohopmMneHnto 3agaHumn

Hymepauus cTpaHuL HayMHaeTcsa CO CTpaHuubl, COAepXallen ornaeneHve paboTbl, WU
npoussoguTca apabckumu uudpammu B NpaBoM BEPXHEM Yriy NUCTa. TUTYMbHBIM NUCT BKOYaeTcs B
o0Llyl0 Hymepauuio, HO He HymepyeTcsa. B mpunoxeHusax cTpaHuubl He HymepytoTcd. Mnmoctpaumn,
CXeMbl, rpadukn, Tabnuubl, PacrnoNOXeHHble Ha OTAEeNbHbIX CTpaHuuax, BKIOYalTCA B 0OLyHO
HyMepaLmIo CTpaHul,.

TeKCT OCHOBHOWM 4YacTu paboTbl MOXET MOApPaA3AenAaATbCA Ha pasgensl U nogpasgensl. Kaxabin
pasgen cnegyeTt HauuHaTh C HOBOW CTaHuubl. Pasgensl u nogpasgens! AOMKHbI MUMETb HAaUMEHOBAHMWE -
3arosfioBK1, B KOTOPbIX KPATKO OTpaXKaeTCs OCHOBHOE COAepXaHMe TekcTa. 3aronoBku pa3gernios nNULLYTCs
CMMMETPUYHO TEKCTY MPOMNUCHbIMK (3arnaBHbiMK) OykBamMn U  BbIAENAOTCA KUPHBIM  LLIPUETOM.
3aronoBku nogpasgenos nNuwyTcs ¢ ab3aua CTpoYHbIMU ByKBaMK, KPOME NEPBO — NPOMUCHOW U Takke
BbIAENSOTCS XUPHbIM LWpudTOoM. CoKpalleHHOe HanuMcaHue CrioB B 3arofioBkax He [onyckaeTcs.
lMepeHockl cnoB B 3aronoBkax He AonyckatTcsa. TOYKY B KOHLe 3arorioBka He ctaBaT. Ecnu 3aronosok
COCTOUT M3 OBYX M Oonee npeanoXxeHwWni, ux pasgensoT Toukon. [logyepkMBaHWe 3arofioBKOB He
gonyckaetcs. PacctosHve mexay 3aronoBkamu pasgena (nmogpasgena) v nocrnegylowum TEeKCTOM
OOIMKHO ObITb PaBHO OAMHAPHOMY MEXCTPOYHOMY MHTepBany (10 MM), a paccTosiHue mMexay 3arofioBKOM
nogpasgena v nocnegHen CTPoKoW NpeablayLiero Tekcta — 2-M ogUHapPHbIM MEXCTPOYHBIM UHTEpBanam
(15 mm).

JokymeHTbl, 6naHkn, POTOCHNMKM pa3mepoM MeHbLle popmata A4 OOmKHbI BblTb HakneeHbl Ha
CTaHOapTHbIE NNCTbI UMW CKaHMPOBAaHbI.

MMocTpoeHue gnarpamm OCyLLECTBASETCA C NOMOLLBIO cnelmanbHoro pegakropa Word.

B TekcTe He OOMKHO ObITb PUCYHKOB M Tabnuy 6e3 CCbINOoK Ha HUX. PuUCyHkM u Tabnuubl
pacnonaraltTCs B TEKCTE Cpa3y MNocrie CCbINOK Ha HUX. PUCYHKN AOMKHbI MMETb NOACHAIOLLYI0 HaaNUCh —
HasBaHMEe pUCYHKa, koTopasi momellaeTcs nofg HUM. PucyHku obosHavatoTcss cnoBoMm «Puc». Todka B
KOHLEe Ha3BaHusA He cTaBuUTCA. PUCYHKM crieqyeT HyMepoBaTh nocrefoBaTenbHo apabckumuy umdppamu B
CKBO3HOM MopsAKe B Npeaenax Bcew paboThbl.

LUndpoeon maTepman uenecoobpasHo odopMnaTb B Buae Tabnuubl. Kaxagas tabnvua gormkHa
MUMETb 3aroflIoBOK, KOTOPbIV AOIMKEH OblTb KpaTKMM M OTpaXaTb CoaepXMMoe Tabnumubl.

Hag HasBaHmem cnpaBa nuuweTcs CnoBo «Tabnuua» ¢ nNopsakoBbIM HOMEPOM apabckumm
undpammn B CKBO3HOM MOpsiAke B Mpeaenax BCew KypcoBoW paboTbl. TemaTuyeckuin 3arorioBOK MULLIYT
CTPOYHbIMK ByKBaMu, KPOMeE MepBOM NPOMUCHON. B KOHUE 3aronoBka TOYKY He cTaBdAT. Tabnuuy cnegyet
pasmeLllaTtb Tak, YTOObl €e MOXHO ObINo YnTaTh 63 NnoBopoTa paboThbl UMK e C MOBOPOTOM MO YAaCOBOW
ctpenke. Tabnuuy ¢ 6onbWMM KONMYECTBOM CTPOK AONYyCKaeTCs NepeHOCUTb Ha Apyryto cTpanuuy. MNpu
nepeHoce Tabnuvubl, Ha criedytoLlen CTpaHuLe NOBTOPSIOT ee LUanky M Had Hel noMeLarT Haanucb

NOoO O WN =
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«MpogomkeHne Tabn.» ¢ ykasaHneM Homepa. Ecnv wanka Tabnuubl rpomo3gkasi, ToO BMECTO Hee C
nepeHeceHHOW YacTu B OTAENbHON CTPOKE NOMeELLalT HoMep rpad.

MpunoxeHne odopMnseTca Kak NpPOAOSPKEHWE OCHOBHOM YacTu 3afdaHusd, pacronaraeTrcs B
nopsigke NnosiBNEeHMs CCbINOK B TekcTe. Kaxaoe npunoxeHWe AOMMKHO HayMHaTbCs C HOBOW CTpaHuubl U
UMeTb coaepXaTernbHbI 3arofioBOK, HanevyaTaHHbIA XUPHbLIM WpUdTOM. B npaBom BepxHem yrny noj
3arofioBKOM MpOMMCHbIMKU BykBamm neyartaetcs cnoso «[lpunoxeHney». Hymepaunsa pas3genos, MyHKTOB,
Tabnuuy B KaXXOOM NPUNOXKEHUN CBOSI.

B pesynbTaTe BbINOMHEHNSA CAMOCTOATENbHbIX PAbOT 06yYalLWUNIACS OOMKEH 3HATb:

- KaK COCTaBMATb KOHCMEKT

- KaK 3anonHATb Tabnuupl

- KaK 3anosHATb CXeMbl

- KaK AenaTb npeseHTauum

- KaK genaTb NpoekT

OO6yvatowmmnca gormkeH BbINOMHMTL paboTy 3a onpegeneHHoe Bpems. Kaxabim obydvatowmiics
nocne BbINOMHEHNS paboTbl OOSMKEH NpeacTaBWTb OTYEeT O npogenaHHom pabote nubo B Buae
KoHcnekTa, Nnbo B BUAE roTOBOW Mpe3eHTaunu, CocTaBneHHon Tabnuupl, coctaBneHHon cxembl. OTYeT O
npogenaHHon paboTe cnegyeT penatb B TeTpagu [AnNs caMoCTosiTeNbHbIX paboT. OueHky no
camocTosiTenbHon paboTe CTyaeHT norfyyaeT, C y4eTOM CpOKa BbINOMHEHUSA paboTbl, ecrnu: - pacyeThbl
BbIMOSHEHbl MPaBUMbHO M B MOMHOM OObeMme; - OTYEeT BbINOMHEH B COOTBETCTBMM C TpeboBaHUSAMU K
BbIMOIHEHWNIO CAMOCTOSATENBHON paboThl.

MpumepHas TemaTuka pecpepartoB no gucuunnude AK.02 MpakTtukym no 6uonornu.

- OpraHuyeckMe BeLLeCTBaA paCTUTENbHOM KNETKM, [[oKasaTenbCTBa MX Hanuuus B
pacTeHun.

- BuTamuHbl, hepMEHTbI U FOPMOHbBI U KX PONb B opraHuaMe. HapylueHus npu umx
HepocTaTke U U3bbITKe.

- lMpokapuoTnyeckme opraHn3mMbl 1 UX pornb B GroLeHosax.

- MpakTnyeckoe 3Ha4YeHUEe NPOKaAPUOTUYECKNX OPraHU3MOB (Ha NpumMepax KOHKPETHbIX

BMOOB).

- KneTtka aykapmoTnyeckmx opraHmamoB. MembpaHHbIN NpUMHUMN ee opraHM3aunn.

- CTpyKTypHOE 1 hyHKLMOHANbHOEe pasnuyne pacTUTENbHON U XKUBOTHOM KNETOK.

- MuToxoHOpUM Kak 3HepreTMyeckne ctaHuum kneTok. Ctagum aHepreTnyeckoro obmeHa
B Pa3NMYHbIX YaCTSAX MUTOXOHAPWNA.

- CTtpoeHune n dyHKUMn pubocom un nx ponb B BuocuHTese benka.

- AQpo Kak UeHTp ynpaBreHust XU3HEAEATENbHOCTbIO KIETKU, COXPaHEeHUs u nepegaym
HacneaCTBEHHbIX NMPU3HAKOB B MOKOMEHWUSIX.

- KneTtouHasa Teopusi CTpOeHUs opraHn3moB. IcTopums n coBpeMeHHOE COCTOsIHUE.

- Becnonoe pasmHoxeHue, ero MHoroobpasme u NpakTu4eckoe UCrnonb3oBaHue.

- lMonoBoe pa3mHOXeHME 1 ero Buonornyeckoe 3HavYeHme.

- UepegoBaHve MONOBOro M Gecrnonoro pasmMHOXEHUS B XKM3HEHHbIX LMKIax XBOLUEW,
NanopoTHWUKOB, NPOCTENLUMX. Buonornyeckoe 3HavyeHne YepegOBaHUA NOKONEHNA.

- [MapTeHoreHes u rmMHOreHe3 Yy NO3BOHOYHbIX XMBOTHbLIX 1 UX BUonornyeckoe sHayeHue.
Ombpuronornyeckme gokasaTenbCTBa 3BOMOLMOHHOIO POACTBA XMUBOTHbIX.

- Buonornyeckoe 3HayeHne metamoppo3sa B NOCTIMOPMOHANBHOM PasBUTUN KNBOTHBIX.

- BrnunsHue okpyxarowen cpefbl 1 ee 3arpa3HeHnst Ha pa3BuUTNEe OpPraHU3moB.

- BrnivsaHne KypeHusi, ynotpebneHus ankorons W HapKOTUKOB  poauTensmMu Ha
ambproHaneHoe pa3suTue pebeHka.

- 3aKOHOMEpPHOCTN (heHETUYECKON N TEHETUYECKON N3MEHYMBOCTH.

- HacnegcteeHHas nHopMauma n nepegada ee U3 NokoneHus B NOKONeHue.

- HdpamaTtuyeckne cTpaHuLbl B UCTOPUM Pa3BUTUS FEHETUKMN.

- Ycnexu cCoBpeMEHHOW reHETUKN B MeQULMHE U 34paBOOXPaHEHUN.

- LleHTpbl MHOrOO6pasms N NPOUCXOXAEHUSA KyNbTYPHbIX PACTEHNN.

- LleHTpbl MHOrOOGpasns 1 NPONCXOXAEHUSA AOMALUHMX XXUBOTHBIX.

- 3Ha4veHne n3yyeHus npeakoBbix OPM Ansi COBPEMEHHON Cernekumm.

- VcTopusi nponcxoxaeHns oTaenNbHbIX COPTOB KyJbTYPHBIX PacTEeHUNA.

- VicTopus pasBuTus 3BOMIOLMOHHLIX naen oo Y.[apsuHa.

- «Cuctema npupogbi» K.JIMHHes u ee 3Ha4YeHne nsa pa3sutusa druonormu.

- OeontounoHHble ngen X.b.Jlamapka n ux aHa4yeHue ansi passutus Guonoruum.

- Mpennocbifikm BO3HUKHOBEHUS 9BOSOLMOHHON Teopumn Y.[JapBuHa.

- CoBpeMeHHble NpeACTaBneHns 0 MexaHn3mMax U 3aKOHOMEPHOCTAX 3BOMOLIMN.

51



- CocraBneHve cpaBHUTENbHON TecToBOW Tabnuubl «CpaBHUTENbHas XapakTepucTuka
€CTeCTBEHHOrO M UCKYCCTBEHHOro oTbopan.
- OdopmMneHne OnoOpHOro KOHCMEKTa: BOSHbl XWU3HW U COBPEMEHHble NpeacTaBneHust o

BMaoobpasoBaHum.

- OBonounst pacTeHMI OT NANOPOTHUKOOOPA3HbIX 4O NOKPbITOCEMEHHBIX;
- OBOMOLUMS XKNBOTHBIX OT 3€MHOBOAHBIX 40 COBPEMEHHbIX MIIEKOMUTAIOLLIMX.

MepeyeHb pekoMeHOyeMbiX y4eGHbIX u3gaHuiA, WHTepHeT-pecypcoB, AONONHUTENLHOWN

nuTepaTypbl
OcHoBHas nuTepatypa

1. Kosnoea W.N. buonorus : yue6Huk / N. W. Kosnoea, W. H. Bonkos, A. I'. MyctaduH. - M.:
MS0OTAP-Meama, 2018. - 336 c. - ISBN 978-5-9704-4656-0 - TekcT : anekTpoHHbIn. - URL :
http://www.studentlibrary.ru/book/ISBN9785970446560.html(gaTta obpaiieHus: 08.06.2020). — Pexxum

AocTyna: Ansa aBTopus. nonb3osaTenen. [lononHutensHas nutepaTypa
2. AradhoHoBa, E. T. Baxaposa; nog B. b. 3axaposa. buonorus. -7-e usa. - M.: fipoca, 2011. -

381,[3] c.

OneKTpOHHbIe ceTeBble y4ebHble pecypChl OTKPbITOro AOCTyna:

1. Tennop . Buonorus : y4ebruk : B 3 1. Tom 1/ [1. Tennop, H. M'puH, Y. CtayT ; nog pea. P.
Conepa [nep. 3-ro aHrn. n3a.]. - 7-e usg. - M. : BUHOM, 2015. - 514 c. - ISBN 978-5-9963-2669-3 -
TekcT : anekTpoHHbIn. - URL : http://www.studentlibrary.ru/book/ISBN9785996326693.html

2. Tennop [. buonorus : y4ebHuk: B 3 7. Tom 2/ . Tewinop, H. T'puH, Y. CtayT ; noa pega. P.
Conepa ; [nep. 3-ro aHrmn. usg.]. - 7-e u3g. (an.). - M. : BUHOM, 2015. - 495 c. - ISBN 978-5-9963-2670-9
- TekcT : anekTpoHHbIn. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html

3. Tevnop [O. Bruonorus : yuebHuk: B 3 T. Tom 3/ . Tennop, H. l'pun, Y. CtayT ; nog pea. P.
Conepa ; [nep. 3-ro aHrn. n3g.]. - 7-e usg. (an.). - M. : BUHOM, 2015. - 454 c. - ISBN 978-5-9963-2670-9
- TekcT. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html

3. MpomexyTo4yHas (cemecTpoBasl) atrectayus no Kypcy

3.1. HopmaTtuBHasa 6a3a npoBegeHus!
NPoMeXyTOYHOW aTTecTauum obyyarLmnXca No pesynbTaTtaM U3yyYyeHusi AUCLUNIIUHDBI:

1) pevictBytowee «IMONOXEHNE O TEKYLLEM KOHTPOJIE YCNEeBaeMOCTU, NMPOMEXYTOYHOW aTTecTaumm
obyvatomxcss Mo nporpamMmam Bbicliero obpasoBaHus (6akanaBpuat, cneuuanuTeT, mMarucrpartypa) u
cpeaHero npodgeccuoHansHoro obpasoanus B ProOY BO Omckumn FTAY»

OCHOBHbIe XapaKTepucTukun

I'IpOMe)KYTO‘-IHOﬁ aTrectTaunm 06yqa|ou.|uxcn no uToram n3yv4yeHumda guCcUumniiHbl

Lenb NPOMEXYTOYHOMN YyCTaHOBIIEHNE YPOBHA AOCTUXEHUS KaxabiM obyyaroummcs
atTecTauum - uenen n 3agad obyvyeHus No AaHHOW AUCLMMINHE
dopmMa  NPOMEXYTOYHOM -
ndepeHUNpoBaHHbIV 3a4eT
atTecTauum - AncpchepeHLmp
1) yyactne obyuatowierocs B npouenype nonyyeHus 3adérta
MecTo npoueaypbl | OCyllecTBAsSeTcAa 3a CYET  y4ebHOro BpemeHu (TPyOoEMKOCTH),
nonyvyeHusa 3a4éta B rpadmke | OTBEAEHHOIO Ha N3yYeHUe QUCUMUMIIUHDI
y4ye6GHoro npouecca 2) npouenypa nposoauTtcs B pamkax BAPC, Ha nocnegHen
Hegene ceMmecTpa
1) obyvalowuinca BbINONHWUNA Bce BuAbl ydebHon paboTbl
(BkMHOYas CaMOCTOATENbHYIO) U OTYMTancs o6 uX BbINOMHEHWM B
OcHOBHbIe ycnoBus
CPOKW, yCTaHOBMEHHble rpadgumkoM yyebHOro npouecca no
nony4eHus obyuarowmmca .
2 AVCLMNMNHE;
3auéTa: . )
2) NpoLLén 3aKoYnTENbHOE TECTUPOBAHUE;
3) nogrotoBMn NONHOKOMNNEKTHOe y4ebHoe nopTdonuo.
Mpouenypa nony4eHus
3a4éTa -
MeTtoaunyeckue MpeactaBneHbl B PoHAE OLEHOYHbIX CPeAcTB MO AaHHOMW
MaTepwanbl, onpeaensowme | y4ebHon gucumnnvHe

npouenypbl OUeHUBaAHUA 3HaHWUW,
YMEHUN, HaBbIKOB:

3.2, 3aknunTenbLHoOe TeCTUpOBaHME NO UTOram U3y4YeHUA ANCLUNIINHBbI
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http://www.studentlibrary.ru/book/ISBN9785996326709.html
http://www.studentlibrary.ru/book/ISBN9785996326709.html
http://www.studentlibrary.ru/book/ISBN9785996326693.html
http://www.studentlibrary.ru/book/ISBN9785970446560.html

Mo nToram M3ydeHuss OUCUMMIUHBI, 00yYaloLmMecss NPOXOAAT 3aKMYUTENbHOE TECTMPOBaHWUE.
TectupoBaHue  saBnseTcd  (POPMOM  KOHTPOMs,  HanpaBneHHOW Ha  MpPOBEPKY  BriageHus
TEPMWHOMOMMYECKMM annapaTtom, COBPEMEHHbIMU MHADOPMAaLMOHHLIMW TEXHOMOMMSAMU N KOHKPETHBIMU
3HaHWAMU MO AUCLUNINHE.

3.2.1 MoaroToBKa K 3aKNO4YUTENIbHOMY TECTUPOBAHUIO MO UTOram U3yYeHUA OUCLUNIIMHDI

TGCTVIPOBaHI/Ie ocyulecTBndeTcd no BceM TeMaM U pasgenam OUCUUNIIUHbL, BKIO4Yaa TeMbl,
BbIHOCUMbIE€ Ha CaMOCTOATESNIbHOE U3y4eHune.

I'Ipou,e,u,ypa TecTmpoBaHna OrpaHnm4YeHa BO BpeMeHu W npegnonaraet MakCumMalbHOe
cocpenoToyeHune 06yqarou.|,eroc;| Ha BbINOJIHEHNN TeCTa, coaepXallero HeCKOJiIbKO TeCTOBbIX 3agaHun.

3.2.2 WWKAJNA U KPUTEPUMN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHMUSA MO UTOraM OCBOEHUS ANCLIUMINHDI

- OLEHKa «OTNIMYHO» BbICTaBnseTca obydatowemycd, ecnu nonyveHo donee 81% npaBumbHbIX
OTBETOB.

- OLIeHKa «xopoLloy - nostyyeHo ot 71 go 80% npaBunbHbIX OTBETOB.

- OLiEHKa «YAOBETBOPUTENBHOY - NosnyyeHo oT 61 0o 70% npaBubHbIX OTBETOB.

- OLlEHKa «HEey[oBNEeTBOPUTENBHO» - NOfy4YeHO MeHee 61% npaBuibHbIX OTBETOB.
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