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BBEOEHUE

1. Hacrtosiwee un3gaHve €BRSIeTCSA OCHOBHbIM OpraHM3auVoOHHO-METOANYECKUM [OKYMEHTOM
y4ebHO-MeToaNYEeCcKoro Kommnnekca no AMCUMMNIMHE B COCTaBe MporpamMmbl NOArOTOBKU CNeuuanucToB
cpeaHero 3BeHa (MMNCC3). OHo npegHasHa4eHo cTaTb AN HUX METOAMYECKOM OCHOBOW MO OCBOEHWIO
AAHHOW OAMCUMMIVHLI.

2. CopepxaTenbHOM OCHOBOW AOnis1 pa3paboTkM HacTosiero u3gaHus nocnyxuna Pabouas
nporpaMmma y4ebHOW AMCLUNMMHBI, YTBEPXKOEHHAsi B YCTaHOBNEHHOM NOpPSAKE.

3. MeToanyeckue acnekTbl HaCTOALLEro M34aHUA pa3BuTbl B ydebHO-MeToaMYECKON nuTepaType
n opyrux paspaboTtkax, Bxoaswmx B coctas YMK no gaHHon gucumnnuHe.

4. Joctyn oby4alolmxca K 3MeKTpOHHOM Bepcum MeToamyeckux ykasaHuin MO U3YYEeHUHo
ancuunnuHel, obecneyeH B MHopmMaLMoHHO-0bpa3oBaTenbHOW cpeae yHuBepcuTeTa.

Mpy 3TOM B 3NEKTPOHHYHO BEPCUIO MOTYT ObiTb BHECEHbI TEKYyLUME U3MEHEHUS U OOMNONHEHNS,
HanpaBlieHHble Ha MOBbILEHNE Ka4yecTBa HACTOSALLIMX METOOUYECKMX YyKasaHWiA OO0 MX nepeusgaHusi B
YCTaHOBMEHHOM NOpPSAKeE.

YBaxaemble obyyvatowmecs!

Mpuctynas K u3dyyeHutio HoBoW Ans Bac yyebHoOW AMCUMMAMHBI, Ha4yHUTE C BAYMYMBOIO
npoyteHus paspabotaHHbix Ans Bac cneumanbHbiX MeTOAMYECKMX YKasaHui. ITo nomoxeT Bam
BOBPEMSi NMOHATb U MPaBUbHO OLEHUTL ee porb B Bawem obpasosaHuu.

O3HakomMuBLUNCH c OpraHn3aumMOHHbIMM TpebosaHnaMM oTaeneHns cpegHero
npodeccuoHansHOro 06pasoBaHMsa No 3TOM ANCLUMNIIMHE U COM3MEPMB C HUMU CBOM CUMbl, Bbl cmoxeTe
caenaTb OCO3HaHHbIV BbIBOP COBCTBEHHOW TaKTUKM M cTpaTernn y4ebHom gesTensHocTH, ybepeyb cammx
cebs OT Hepa3yMHbIX peLLeHWIn MO OTHOLLEHMWIO K Hell B Hayarne ceMecTpa, a He Toraa, Korga yxe cTaHet
nosgHo. Mcnonb3ysa 310 M3gaHue, Bbl 6€3 AONOMHUTENbHBIX OCMOXHEHUIW nodonaeTe K CeMecTpoBOW
aTTecTauum nNo 3Tol gUcuMniMHe. YcnewHocTb aTTectaummn 3aBncuT, npexae Bcero, oT Bac. Ee sanor —
pUTMWYHAsA, UeneHanpaBfieHHas, BAyMumBas yyebHas paboTa, B uensax obecneyeHuss KOTOPOW K
pa3paboTaHbl 3T MeTOAMYECK e YKa3aHus.



1. MaTtepuanbl No TeopeTUYECKON YacTU AUCLUNIIUHBI
1.1. UughopmayuoHHoe obecnevyeHue obyvyeHus

MepeyeHb pekoMeHAyeMbix y4ebHbIx uzdaHuli, MHmepHem pecypcoe, 0onosHUMesILHOU
Jlumepamypsbli, crpaeoYyHble U AonosIHUMesibHblie Mamepuasbi Mo AucyuniuHe

Angpeea T. A. Buonorus: yyebHoe nocobue / T.A. AHgpeeBa. - Mocksa: PUOP, 2021. — 241 c.
- ISBN 978-5-369-00245-2. - TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1209230
— Pexuvm pgoctyna: ons aBTopus. nonb3oBaTenemn.

AxmepnoBa T. WN. Buonorus : yuebHoe nocobue / T. U. Axmeposa. - Mocksa : PI'YT1, 2020. - 150 c.
- ISBN 978-5-93916-859-5. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/1689573— Pexum gocTyna: ans aBTopu3a. nosib3oBatenen.

Koanoea WN.W. Bruonorus : yuebnuk / N. N. Kosnoea, U. H. Bonkos, A. I'. MyctaduH. - Mockea,
2020. - 336 c. - ISBN 978-5-9704-5730-6. - TeKCT : aneKkTpoHHbIN. - URL
-https://www.studentlibrary.ru/book/ISBN9785970457306.htm| — Pexxnm goctyna: ans aBTopus.
nonb3oBaTenen.

CpenHee npodeccrnoHanbHoe o6pa3oBaHme : TEOPETUYECKMI U HAYYHO-METOANYECKMI XypHan /
MuHucTepcTBoO 0bpasoBaHusa n Hayku Poccurickon ®egepaumn. - Mocksa. - ISSN 1990-679. — TekcT :
HenocpeaCcTBEHHbIN.

1.2. Temamuyeckuli nnaH meopemu4ecko20 o6y4yeHust

Paspen 1. YyeHue o knetke

Tema 1.1. KneTka — anemeHTapHas XnBasi CUCTEMaA U OCHOBHAas CTPYKTYPHO-(YHKLMOHaNbHas
€e[1HNLa BCEX XMBbIX OPraHn3MoB.

Tema 1.2. CTpoeHune n OyHKLMN KNETKN.

Tema 1,3. KneTkn 1 nx pasHoobpasne B MHOTOKNETOMHOM OpraHu3Me.

Paszgen 2. OpraHu3m. PaamHoXeHue u nHamBuayanbHoe pa3BuTue oOpraHu3mMoB

Tema 2.1. OpraHusm — eguHoe uenoe. [lonosoe 1 6ecnonoe pasmMHOXeHne

Paspen 3. OCHOBbI reHeTUKM U ceneKkumum

Tema 3.1. 3aKkoHbI reHeTukK, ycTaHoBneHHsle . MeHaenewm.

Tema 3.2. 3aKOHOMEPHOCTM U3MEHUYMBOCTW. HacneacTBeHHas nnm reHoTunuyeckast
N3MEHYMBOCTb

Tema 3.3. YuyeHune H.M. BaBnnoBa o LeHTpax MHOroobpasus n NponcxoxaeHms KynbTyPHbIX
pacTteHunin. OCHOBbI cenekLumu.

Paspen 4. OBonoLMOHHOE y4yeHUne

Tema 4.1. 3BontounoHHoe yyeHue Y. [lapsuHa.

Tema 4.2. EcTecTBeHHbIN 0TOOP.

Tema 4.3 Mukpoaontouums.

Tema 4.4 Makpo3aBontouuns.

Paspen 5. Uctopua pa3BuUTUA XXU3HU Ha 3emne

Tema 5.1. [MNoTe3bl NPOUCXOXAEHNS XKNIHW.

Tema 5.2. EQnHCTBO nponcxoxgeHns YenoBevyeckux pac.

Paspen 6. OcHOBbI 3Konoruum

Tema 6.1. Buocoepa — rmobanbHaga akocuctema. YueHue B.U. BepHapckoro o 6buocgepe

Tema 6.2. KpyroBopoT BaxkHeNLLINX BUOreHHbIX ar1eMeHTOB (Ha NpuMepe yrrnepoaa, asota 1 ap.)
B Buocdepe.

Tema 6.3. NocneacTsns AesaTenbHOCTU YeroBeKa B OKpyXatoLLen cpeae.

Tema 6.4 TnobanbHble 3KONornyeckme NpodremMbl U NYTN NX PELLEHUS.

Tema 6.5 TeopeTuyeckasi OCHOBa paLMOHanNbHOro NPMPOaoNoNb30BaHMSA Y OXpaHbl NPUPoab.
Hoocdepa.

Paspen 7. BnoHuka

Tema 7.1 BroHuka Kak 0gHO M3 HanpasreHu GUonorMm n KNGepPHETUKMN

2. MaTepuansi no na6opaTopHbIM, NPAKTUYECKUM 3aHATUAM

2.1. MeTogn4yeckne ykaszaHusi No BbINOJSIHEHUIO NabopaToOpPHbIX, NPaKTU4YeCcKMx paboT no
aucuunnuHe

B xode npakTU4ecKnx 3aHATUIN, Kak ofHOW M3 (hopM cucTemaTMdeckux y4eOHbIX 3aHsATUN,
obyuvaroLmeca npuobpeTaloT HeOOXoaUMbIE YMEHUS U HABbIKM MO TOMY UNW MHOMY pasfeny AUCLMNIUHGI
OK.02 lMpakTukym no éuonoruu.

O6wwme uenn npakTUYECKOro 3aHATUS CBOAATCS K 3aKpensieHMo TeopeTUdeckux 3HaHun, donee
rMyoOKOMY OCBOEHMIO YXKE UMEKLIMXCA Y O0y4arowmxXca YMEHMIA M HaBbIKOB M MPUOOPETEHUIO HOBLIX
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YMEHUIA 1N HaBbLIKOB, HEOOXOAUMbBIX UM OJ1S OCYLLECTBIIEHNSI CBOEW NpOodeCcCnoHansHon AeaTenbHOCTU U
COCTaBnALWUX KBanndmrkaunoHHble TpeboBaHUs K cneumanmcry.

OCHOBHbIMU 3aga4aMy MPaKTUYECKUX 3aHATUI ABNSAOTCA:

* yrryoneHne TeoOpeTUYECKON U NPaKTUYECKOM NOArOTOBKY;

* NpnbnmxeHne y4ebHOro npoLecca K pearnbHbIM YyCoBUSAM paboTbl TEXHUKA;

* pasBUTME WHULMATMBbLI M CaMOCTOSTENBHOCTU OOy4YatloLMXCS BO BPEMSI BbIMOJIHEHUS UMM
NPaKTUYECKMUX 3aHATUN.

MpakTuyeckme 3aHATMA CrpynnUpPoBaHbI MO TEMaM NporpaMMbl Kypca U coaepxaT pekoMeHaaumm
No BbIMNOSIHEHNIO 3a4aHWiA, 3agadyn, KOHTPOSbHblIE BOMPOCHI ANs NPOBEAEHUS NPaKTUYECKUX U
CEeMMHAaPCKNX 3aHATUN.

MPABUIIA BbINMONHEHNA MPAKTUHECKNX PABOT

1. Mpun NOAroToBKe K BLINOMHEHWIO NPaKTU4YecKon paboTsl obyyatLwmmes cregyerT:

- U3y4NTb TEOPETMYECKNE BOMPOCHI, U3MOXEHHbIE B METOANYECKMX YKa3aHUSX;

- 03HAKOMUTBCS C TEXHMKOW Be3onacHoCTV Npu paboTe B KOMMNbIOTEPHOM KNacce;

- MonyYuTb Yy npenofaBaTtens 3afaHne Ha BbINOJSIHEHME MpaKTMYeCcKon paboThbl, KOTOpoe
BblJaeTCs Nocne NpoBEepPKM TEOPETUYECKON NOArOTOBKM 0ByyatoLLerocs.

2. Pe3ynbTaTbl BbINOMHEHWS NPaKTUYeCKOn paboTbl yTBEPXAATCA Npenogasartenem.

3. PesynbTatom npaktuyeckon paboTbl JOMKeH ObiTb OTYET O BbIMOSHEHUN MNPEOSIOKEHHBIX
3agaHun.

MpakTnueckas pa6orta 1

U3yyeHune KneTkn, Kak asieMeHTapHOW XXUBOW CUCTEMBI.

Llenb: n3y4ntb XMMUYECKNIA COCTaB XXMBbIX OPraHM3MOB M OBLLMIA MMaH CTPOEHUS XXMBOW KINETKMN.

TeopeTn4yeckas 4acTb

>KvBoe BellecTBO npeacTaBnsieT COOOM CIOXHYO CUCTEMY OPraHUYeCKUX M HEeOopraHWYecKmx
coeguHeHun. B coctaBe XMBOro BellecTBa OOHapyXeHbl MPaKTUYECKU BCE XMMMUYECKUE INIEMEHTHI,
N3BECTHbIE YErOBEKY, HO B pa3Hbix KonmdecTBax. [10 coaepxaHuo aneMeHTbl MOXHO pasgenuTtb Ha 4
rpynnbi:

1. BuoanemeHTbI: Kncnopoga, yrnepon, a3ot, BOLOPOL.

2. MakpoanemeHTbl (0,1-0,01%): kanun, marHui, HaTpWUW, KanbuUui, Xeneso, cepa, docdop,
X1op.

3. MukpoanemeHTbl (0,001-0,000001%): 6op, kobanbT, Meab, MonnbaeH, UMHK, BaHagun, noa,
Opom.

4. YnbTpamunkpoanemeHTtbl (MeHee 0,000001%): ypaH, 3010710, pPTyThb.

BakHeNWmMMM HeopraHM4YeckMMM BeLLEeCTBAMM, BXOASALWMMWU B COCTaB >XUBbIX OPraHU3MoB,
ABNseTCHA BoAa, pAg CoMew, KUCNOT U OCHOBaHWNA.

Booa siBnsieTcs BaxHENMWeEN 4acTbl XXMBOMO BELLECTBA, M UrpaeT Oonbluyl pornb Ans BCeX
XVMBBIX CYLLECTB.

B kneTke BoAa BbINOMHAET cnegyowme pyHKunm:

1)cpeda, B KOTOPOW pacnonaralTcs Bce OpraHouabl KNeTKY;

2)pacTBOpUTENb Kak s HEOpraHMYeCcKnx, Tak U Anst OPraHNYeCcKMX BELLECTB;

3)cybeTpaT 4nst NPOTEKaHUSA pasnmnyHbIX BUOXUMMYECKNX NPOLIECCOB;

4)katanusaTop 4N peakuui oOMeHa Mexay HeopraHM4YeCKMMN BELLECTBAMY;

5)peareHT ona npoweccos rmaponunsa, rmgpatauyuu, portonmsa u 1.4.;

6) co3gaeT KINeTOYHbIN TYpProp, YTo AenaeT KNeTKy ynpyron n MexaHn4eckm NpovHoum;

7) BbINOSHSIET CTPOUTENBHYIO PYHKLMIO.

®PyHKUMM BOAbLI B OpPraHu3me:

1) TpaHCNOpTHasa — NepemMeLLaeT pacTBOPbI BELLECTB OT OAHOro opraHa K pyromy;

2) npoBogsLLas — NPOBOAUT 3NEKTPOXUMUYECKNE UMMYIBCHI;

3) ryMopanbHyto perynsiLmio — TpaHCNoOpPT FOPMOHOB;

4) perynupytoT TemnepaTypy Tena opraHuama;

5) BXoauT B COCTaB NULLEBbLIX MPOAYKTOB U T.A4.

V3 OKCMAOB ANS XUBbLIX OPraHM3MOoB OOMbLLOE 3HAYEHME MMEET YrNeKUCnbIv ras (yrinekucnora,
okeug yrnepoga (IV), guokeup yrnepoga).. M3bbitok CO2 ypansetcs u3 opraHusma B pesynbraTe
NPOLIECCOB, MPOTEKALLMX MPU AbIXaHUK (Y BCEX OPraHM3MOB: U Y PACTEHWUN, U Y XXUBOTHBIX).

BaHenwmMm kucnotamm, cogepXxalliMMncs B XXMBOM BeLLeCTBe, ABnaTca yronbHasa (H2CO3),
docdopHass (H3PO4). docoopHasa kucnota wurpaet OrpoMHYH ponb B obpasoBaHun AT u
dopmupoBaHum KocTe. BaxHa pans opraHmsmoB consHas kucnota (HCI). Ona copepxuTca B
KENnyao4YHOM COKE WM B pacTBOpax, KOTOpble CrMocoOCTBYHOT nepeBapuBaHuio nuwm (Hanpumep,
XXenyaouHbl COK B XXenyake 4yenoseka)

AnropuTM BbINOSIHEHUA 3a8aHUM.
MN3yunTb TeopeTMYeckyto 4acTb U 0OPOPMUTL OTYET BhIMOSTHUB 3a4aHus.



3agaHus.

1.3apucoBaTtb KMETKYy W yKasaTb KaKMe KOMMOHEHTbl SIBASIOTCS MOCTOSHHbIMM,, a Kakue
BPEMEHHbLIMU.

2.lNepeyncnntb opraHMyeckne BeLLecTBa, BXOASLLNE B COCTaB KITETOK.

3.0cHoBHble OyHKUUKN BOAbLI B OpraHM3Me.

4.Ha3BaTb OCHOBHblE BaXXHENLUNE KUCMOThLI B OpraHnu3me.

5.BbiBOS.

MpakTnyeckas pa6ora 2.

U3yyeHne cTpoeHns n PYHKLUMN KIEeTKHU.

Uenb 3aHsmus: V3yunTb cTpoeHne u yHKUuMM Knetok. 3apucoBaTb KNeTkn M 0603Ha4uTb
cocTaBHble YacTu. O3HaKOMUTBLCS C MHOroobpasnem KneTok.

Knemka - 370 OCHOBHas CTPYKTYPHO — (pyHKLUMOHANbHasA eanHMLa BCEX XXMBbIX OPraHM3MOB.

Knemka npedcmaensiem coboli HauMeHbL Yy 060CO6/IeHHYIO XU8ylo cucmemy, Komopolu
npucywu ece ceolicmea u3Hu 1 KOTopas MOXeT B OnpefenéHHbIX YCNOBUAX cpeabl UX COXPaHATb 1
nepegaBsaTb B pAdy NokoneHun. KneTka HECET MOMHY XapakTepUCTUKY u3Hu. BHe kneTkn Ha nnaHete
3emnsi He CyllecTByeT MOMHOLEHHON >u3HepedAtenbHocTu. [loatomy B npupoge 3emnu KneTke
NpUHaanNexXnT posib 3NIEMEHTAPHON CTPYKTYPHOM, PYHKLMNOHAIBHON U FEHETUYECKON €ANHULBI XKNU3HN.

OT0 03HaA4aeT, YTO KreTka COCTaBNseT OCHOBY CTPOEHUS, XXM3HEeEeATENbHOCTM U PA3BUTUS BCEX
XMBbIX (POPM - OOHOKMNETOYHbIX, MHOrOKNETOYHbIX W [axe HekneTouHblX. bnarogaps ceoum
Ovonormyecknm mexaHuamam KreTka ocyllecTBnaeT OOMeH BellecTB, MCMNOMb30BaHME GMONOrM4yeckomn
WHopMaLnn, pasMHOXEHNE, peanuayeT CBOMCTBA HACNeACTBEHHOCTU U N3MEHYMBOCTU, 0OycroBnueasi
TEM CaMbIM NPUCYLLNE OpraHNYECKOMY MUPY KadecTBa e4MHCTBa U pa3Hoobpa3ns.

dopma Knemku.

PasnuyaloT kneTku ¢ nameH4mBon opmon (puc. 1, ameOdbl, nernkoumTbl U Ap.) U KNeTku, popma
KOTOpbiX 0©oniee unuM MeHee MOCTOAHHA M cneunduvHa Ans KaxOoro Tuna Knetok (MHdysopuw,
cnepmaro3ounibl, 3pUTPOLUUTLI, 3nNUTenuWanbHble W HEpBHble KMNeTKW, a Takke 60nblMHCTBO
pacTUTENbHbIX KIMETOK).

dopma KneTtok 3aBUCUT OT (YHKLMOHANBHOrO MNpUCNocobeHns KMeToK, MOBEPXHOCTHOro
HaTSXKEHMS U BA3KOCTM NPOTOMMa3Mbl, MEXaHNYECKOrO BO3AEMCTBUSA NpUreralwmnx KrneTok, purmgHocTm
KNeTo4yHon MmembpaHsbl.

Pa3mepbl knemok. Pa3mepbl KNeTok KonebmnioTca B LUMPOKUX npegenax. OuameTp cambix
METKUX XMBOTHBIX KNETOK paBeH 4 MkM. OHaKO HEKOTOPbIE PACTUTENbHbIE U XXUBOTHbLIE KMETKN MOXHO
BUOETb HEBOOPYXEHHbIM [Ma30M, TakK KakK OHW [OCTUralT HECKOSbKMX CaHTUMETPOB B AMaMeTpe
(Hanpumep, gnua
HEKOTOPbIX MTUL).
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Tunbl knemok. o xapakTepy opraHv3auuv S0epHOro annapaTa Bce KIeTku AensTcsd Ha ABe
rpynnbl. K uapctey [MpokapnoT OTHOCAT uapcTtBo bakTtepuin, K LapCTBY 3yKapuoT — BCe OCTalbHble
uapctea: [pubbl, PacTeHunsi, XKuBoTHble.

OBOMIOUMOHHO MpPOKapuoTbl Gonee paHHWE, YeM 3yKapuoTbl, OHU BO3HWUKIIM B APXENCKYHD 3py
(okono 3*10°net Ha3ag). [lepBble 3yKapuoOTbl MOSBMIMCH OKOJIO 2*10°neT Hasaf, BO3MOXHO OT
npoKapuoT.

1. llpokapuomu4eckue Kjemku, ANsi KOTOPbIX XapakTepHO OTCYTCTBME SAepHOW 060MoYKM,
yknagka OHK 6e3 yyactns rmcToHOB, yHUpEnnuKauMoHHbIi Tun pennukauum OHK. MOHOUMCTPOHHBIN
NPUHLMMN OpraHu3aumnm TPaHCKPUNUUM 1 ee perynsauus no nNpuHUUNYy nosioXUTENbHOMW U OTpULaTeNnbHON
obpaTtHown cBsa3un.

2. Qykapuomu4eckue KJ1lemKu, oTnvyatoLmecs HanMunem A0epHoON obonoyku,
MyNbTUPENMKaUMOHHbIM TUNom pennukaunm monekyn OHK, obpasytowmx Habop XxpomMocoMm. YnakoBka
OHK npoucxogut ¢ nomoulbto komnnekca 6enkoB. Mpouecchl TpaHckpunuum OHK n ee perynauum y
9YKapuOT 3HAYUTENbHO OTNIMYAKOTCHA OT TAKOBbIX Yy NpokapunoT. B Tabnuue (1) npuBegeHo conocTtaBneHme
HEKOTOPbIX YEPT MPOKAPUOTUHECKOWN M 3yKapUOTUYECKON KIETOYHOW OpraHm3aumm.

CmpoeHue knemku (puc. 2, 3)

1. NMnasmamuyeckasi memb6bpaHa — TonwmHa 6 — 10 HM. OHa orpaHuyMBaeT uuTONnasmy wu
3awWmaeT e€ OT BO3AENCTBUIN OKpYKatoLLEn cpeapbl.

®PyHKUYUSsT Nn1a3zmamu4yeckol MemMbpaHbl — TPAHCNOPT BELLECTB.

2. Lumonna3ma — 3TO BHYTPEHHEE COAEPXUMOE KIEeTKW, COCTOMT W3 ruanonnasvbl |
PacnonOXeHHbIX B HEW KMeTOYHbIX CTPyKTyp. CodepxuTcs mexagy nnasMaTudeckon MembpaHou u
A0pOM. XapakTepmsyeTcst OTHOCUMTESbHLIM MOCTOSIHCTBOM CBOWCTB U CTPOEHUS.

®yHKYUU yumonnasmMbl - NPOUCXOOUT TPAHCMOPT BELLECTB, MNPOTEKalT peakumm obmeHa
BELLECTB.

3. BHAonna3mamuyveckass cemsb - (OI1C) cocToMT M3 Tpex MOPONOrMYECKNX KOMMOHEHTOB:
KaHanbLeB, MUKPOBAKYOSen U KPYMHbIX LLUCTEPH.

CyuwecTBytoT aBe pasHoBuaHocTn JI1C:

- wiepoxoeamasi, Unu epaHynspHas, Korga UMCTEPHbl 1 KaHanbLbl CBA3aHbl ¢ pubocomamu.

- enadkasi, unu agpaHyspHasi, Korga cBs3b ¢ pubocomamm OTCyTCTBYeT.

®yHKYuu aHOoMIa3mMamu4eckol cemu:

. ObecneymBaeT cMHTE3 Genka.

. ObecneymBaeT akTUBHbINA TPAHCMNOPT Pa3fMYHbIX COEQUHEHWI NO BHYTpUMeMOpaHHoOW ¢hase.
. CuHTE3 MembpaHHbIX NMNMO0B.

. TpaHCNopT 1 HaKonNfeHMe MOHOB B KINETKE, a Takke pe3epByap MOHOB KanbLus.

. CMHTe3 npeaLwecTBEHHUKOB CTEPOUAHBLIX TOPMOHOB 1 APYrnx cneumdunyeckmx COeanHeEHNN.
. [leTokcukaumsi Bpe4HbIX NpoAyKToB MeTabonuama (ocobeHHo B renaToumMTax No3BOHOYHbIX).
. CUHTE3 NpoTEONUTUYECKNX (DEPMEHTOB.

. MepBWYHbLIN CMHTE3 CekpeTa.

4. Komnnekc Nonbdxu (KIN) coctout n3 tpex Mopdonormyecknx KOMMOHEHTOB: YMITOLEHHbIX
LUCTEPH, MUKPOBAKYOSen 1 KpYMHbIX LMCTEPH. B pacTutenbHbIX KneTkax LMCTEPHbI OTCYTCTBYHOT. Takon
KI" HasbiBalOT dukmuocomoli.

OcobeHHocTb cTpoeHusa K[ cocTout B TOM, YTO Ha cCBOMX MeMbpaHax OH HUKOraa He umeet
pubocom.

®yHKyuu komnekca MNonboxu:

1. ®opmupoBaHME MNEPBUYHBLIX JIM30COM C MX CBOeOOpasHbIMM MemMbpaHamu © CrOXHOW
CTPYKTYPHOW opraHusaumen rugponas.

2. ®opmupoBaHme 0cobbIX CTPYKTYpP - NMEPOKCUCOM, U MUKpPOTENEL, - Ny3blpbKOB, OrPaHNYEHHbIX
OOMHapHOM MeMOpaHOoM W coAepXaliMx KaTtanasy, okcuaasy [-aMUHOKUCIIOT, YpoTokcuaasy u
HeKoTOopble ApYyrMe OKUCIUTENbHbIE PEPMEHTHI.

3. Cbopka u «pocT» MemOpaH, KOTOpble 3aTEM OKPYXXalT HaKanuBawLlMecss NpOAyKTbI
CeKkpeLmu, Nocne Yero oHM 0CBOOOXAAIOTCH M3 OpraHensbl.

4. O6e3BOXMUBAHWNE, HAKOMNMEHME, YNAKoBKa M TPAHCMOPT NPOAYKTOB CEKPELIMN.

5. CMHTE3 CTPYKTYPHbIX KOMMOHEHTOB KIETKW, TaKMX, Kak, Hanpumep, KOJrlareH - KOMMOHEHT
COEONHUTENIbHOW TKaHW.

6. YyacTue B CUMHTE3e XenTka SMLEKNeTOK U CUHTe3e nonvcaxapuios.

5. Jluzocombil (OT T[peM. IU3UC - PacTBOPEHUE). OTO O4HOMEMOPaHHbIE MNy3bIpbKW, BHYTPU
KOTOPbIX HaxogATCcs TMAPONUTMYECKNE (DEPMEHTbI, CMHTE3MPOBAHHbIE HAa MeMbpaHax LepoxoBaTomn
aHgonnasmaTudeckon cetn. Pasamepsl coctasnsoTt 0,2 — 0,8 MKM.

®yHKUUU STU30COM:

1. TeTepodharmdeckas - ydacTve B TMOPONUTMYCEKON 0OpaboTke YyXXEepOOHbIX BELLECTB,
NOCTynawLLKMX B KNETKy npu dharountose 1 nuHoumntose (Mukpodaru).

2. 3awmTHasa - obpasoBaHMe MOLLHO pa3BUTOW CUCTEMbI NIM30COMHBIX annapaTtoB B CBOBOAHbIX
KNeTOYHbIX aneMeHTax (Makpodaru) KoTopble peanuayoT PYHKLUUN aganTUBHOIO UMMYHUTETA.
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3. Yyactme BO BHYTPVKIIETOMHOM MWLIEBAPEHMU - [FTABHOM CMOCOGEe NUTaHusa NepBUYHbIX
OOHOKITETOYHbIX 3YKapUOTHbIX KNETOK.

4. ®yHKUMA SHOOrEHHOrO NMUTAHUS B YCMOBUSX TONOAAHWUS MHOTOKIETOYHbIX OPraHu3moB -
nepeBapuBaHue C MOMOLLIbIO JIM30COM HaCTU LUTOMNMa3maTnyeckmx CTPYKTYp U yCBOeHMe 0bpasyomnxcs
HW3KOMONEKYNAPHbLIX COEAUHEHUI HA HYXObl SHEPreTUYEecKoro obmMeHa.

5. Cneunduyeckas aytodarus - npy HeobxoanMMOCTH yTunm3aums n3bbiTKOB CeKpeTa B KneTke, a
TaKke Kak perynupyemas gesTenbHOCTb N30CoM B aMBpuoreHese, B MOpdOreHeTu4eckmx npoueccax u
npu anddepeHUnpoBKe KNeToK.

6. [lonHas  knetoyHaa aytodarma - nNpu  HapyweHun  BapbepHOr  M3onauun
BHYTPUNN30COMarbHbIX NPOTEONUTUYECKUX PEPMEHTOB.

6. Bakyonu (OT nart.vacuus - nofnbln). OTO oAHOMeMOpaHHble 3amnoOfHEHHbIE XWUAKOCTbHO
nonocTtu B umtonnasme. CyLLecTBYIOT pasHble TUMbl Bakyonewn B KNeTKax ayKapuor.

B pactutenbHbIX KneTkax cogepxaTcs ocobble Bakyosnu, KOTOpble CMBalTCs U 00pasytoT ogHy
OonbLuylo, KOTOpasi CMellaeT COAEPXUMOE KNeTKM K CTeHke. 3amnofiHeHbl OHW KMETOYHbIM COKOM -
BOAHbIM PacTBOPOM OPraHUYeCKMX W HeOopraHuWyeckux coeauvHeHun. MoryT copepXaTbCa MUIMEHTHI.
ObGonoyka 3TMX Bakyonen HasblBaeTCA MOHoMacmom. BosHukaloT Bakyonn K3  MNy3blPbKOB,
OTAENSOLNXCSA OT 9HOO0MNNa3MaTUYECKON CEeTU.

Bakyornu XMBOTHbIX KNeToK bonee Menkue, GbiBalOT OBYX
BWUAOB: COKpamumersibHble U nuuwesapumersibHble. CoKpaTUTENbHbIE  XapaKTepHbl B OCHOBHOM  AnA
NPECHOBOAHbLIX OAHOKIMETOUHbIX XUBOTHbIX U Bogopocren. OHM BbIBOAST M3MULLKA BOAblI C NPOAYKTaAMMU
meTabonuama Hapyxy. Obpasytotcs B komnnekce [onbmpku. Camoe CnoXHOe CTPOeHME COKPaTUTENbHbIX
BaKyonew MMeroT NHAY3opum.

MuweBapuTenbHble 06pa3yloTCA BPEMEHHO ANS NepeBapuBaHWs BELLEeCTB M pasHbiX 4acTtuu,
KOrfa NMHOLUMUTO3HbIE N (DarouMTO3HbIE MY3bIPbKM CAMBAKOTCA C JIM30COMaMMU.

®dyHKYUU 8aKyosnu: nogaepxka Typropa B knetke, KOTopasi oka3biBaeT COAENCTBME COXPAHEHWIO
NOCTOSIHHON hOPMbI KINETKWU, YAaCTUYHOE NepeBapuBaHnNe, HaKOMJEHWE 3anacHbIX NUTATENbHbIX BELLECTB,
TOKCWMYHBIX NPOAYKTOB MeTabonunsma.

7. 50po - sABnSieTCS HENPEMEHHbIM KOMMOHEHTOM MOYTU AN KaXAOW KINEeTKU 3ykapuoT (3a
WCKIMIOYEHNEM 3PUTPOLIUTOB, TPOMOOLIMTOB MITEKOMUTAIOLWNX, CUTOBUAHBLIX TPYOOK pacTeHwin). Knetku,
KaKk npaBuno, MUMEKT OAHO A4PO, HO BCTpevalTCcd ABYXsSAepHble (MHAY30pvMM) U MHOrosgepHble
(renaTouunTbl, MbIWEYHbIE KNETKM WU T. M.). Kaxgplh TN KNeTkM umeeT onpenerieHHoe MOCTOSIHHOe
COOTHOLIEeHMe Mexady obbemamun sapa v UMTonnasMbl - S4epHO-UUTONNasMaTnyeckoe COOTHOLLEHME.

Appa 6biBatoT pasHon dopmbl 1 pasmepos. ObblvHaa dopma agpa - wapoobpasHas, pexe -
apyras (3Besg4yatas, HenpasunbHas U T. n.). Pasmepsbl konebniotes ot 1 Mkm 4o 1 cm.

HekoTopble OIHOKITETOuHbIE (nHdy30puK n T. n.) nmetoT aBa
agpa: eezemamuesHoe n egeHepamusHoe. ['eHepatuBHoe  obecneuvBaeT  nepedadyy  reHeTU4ecKomn
WHdopmaLn1, BereTaTMBHOE - pErynupyeT CMHTE3 GEKoB.

MokpblTo AByMS MemMbpaHamu (BHELIHEW W BHYTPEHHEN) C A4epHbIMW Mopamu, MPUKPbITEIMU
0cobbIMM TenbLUaMW; BHYTPU - SIOEPHbIA MaTPUKC, COCTOALMIA U3 SOEPHOr0 coka (kapuornnaswel,
HyKneonnasmsl), Agpbiwek (OQHOTO WM HECKOSbKMX), PUOOHYKNEOoNpOTENOHbLIX KOMMIEKCOB U HUTEN
XpomaTtuHa. Mexay OByms MemOpaHamu ecTb wenb (0T 20 go 60 Hm). BHewHsss membpaHa sgpa
CBsi3aHa C 9HAoMnasmMaTn4ecKkomn ceTblo.

®yHKUUU si0pa: COXpaHeHWe W nepefada reHeTUYeckon WHdopmauun, opraHu3aums wu
perynsaumsa npoueccoB obmeHa BellecTB, pr3nonormyeckux u Mopdonormyecknx B knetke (Hanpumep,
cuHTe3 Bernka).

8. 519pbIwKo — 3TO OYeHb MareHbkasi CTpyKTypa AnaMmeTpoMm 1 — 5 MkM, KOTopas nokanusyetcs
B sgpe. Coctout wu3 komnnekca PHK ¢ ©Genkamu (puboHykneonpoTeuaHelx  dubpunn),
BHYTPEHHESAAPLILKOBOIrO XpOMaTuUHa 1 U3 NpelecTBEHHNKOB cybbeauHuL, pubocom (rpaHyn).

®yHKYUS AI0pbIWeK. CUHTE3 PUBOCOM.

9. Xpomocomnbi (OT rpey. xpoma - UBET, COMa - TeNO0) SAEepPHbIe CTPYKTYPbI, B KOTOPbIX HAXOOATCS
reHbl, coctosaT 13 [JHK n 6enka. Kpome Toro, B coctaB XpoMOCOM BXOAAT pepmeHTbl n PHK.

10. MumoxoHOpuu orpaHuyeHbl OBYMS MeMbOpaHamu. BHewHsis membpaHa otoensietr ee ot
rmmanonnasmbl. OBbIMHO OHa WMeeT pa3BWUTble KOHTYypbl, He obpasyeT BNSYMBaHWS WKW CKNagKW.
BHyTpeHHass membpaHa orpaHuuMBaeT COOCTBEHHO BHYTPEHHEE COAEpPXMMOE MWUTOXOHApUM, ee
MaTpuKC. XapakTepHOW 4YepTon BHYTPEHHEN MeMOpaHbl MUTOXOHOPWUMA SABMSIOTCS CKMagKkuW, KOTopble
UMEIOT BUA NIockux rpebHen, unu kpucm. Kak mexmembpaHHOe NpPOCTPaHCTBO, Tak M NOJIOCTb MaTpuKca
3anofHeHbl COOEPXMMbIM FOMOFEHHOro CTpoeHusd. B mMaTpukce uHOrga BbIOENSATCA TOHKME HUTK U
rpaHynbl.

®YyHKUUU MUMOXOHOPULU :

1. OcyuwlecTtBneHue cnHtesa ATO.

2. PacwenneHne yrneBOAOB W >XUPHBLIX KUCMOT, NPUYEM Ha HapyXHoOW MembpaHe u B
OKpY>KaloLLlen ee runanonnasMe uayT npoLecchbl aHadpoBbHOro okucrieHus (rMukKonms), a Ha BHYTPEHHEN
MemMbpaHe MUTOXOHAPWUM NPOUCXOAAT NPeBpaLleHNs B UUKIEe TPUKapOOHOBBLIX KUCHOT U KackagHbIn
NnepeHoC 3NIEKTPOHOB Ha KMCIOPOA.



3. OcyuwecTBneHne cnHTe3a 6ernka. MuToxoHapum 06nagarT MNOSTHONM CUCTEMOW CUHTE3a BENnKoB,
T. €. UMetoT cBoto cneuudmyeckyto HK, mutoxoHapmaneHyto PHK 1 cBon pubocomsl.

11. Ueumpuonu npenctaBnsaioT cobon rpaHynsipHble LUMnMHAapbl AuaMmeTpom okono 0,15 Mkm u
anuHon 0,5 MkM, NokanuanpyoLmecsa napamy B KneTKe OKomno sapa.

@yHKYUU: OpraHnM3aumsa uuTockeneta KneTtok. YYacTBYOT B AefeHUM KeToK, pacxogschb K
nomncam KIeTku.

12. [Mnacmudsbi (0T rpeud. nnacmuduc, naacmoc - COPMUPOBAHHbLINA, BblNENMEeHHbIR) -
OByxMemMbpaHHble opraHennbl (OTOCUHTE3UPYIOLLUX OpPraHM3MoB (MPEMMYLLECTBEHHO pacTeHUR).
WmetoT pasHyto dopmy, okpacky. Pasnuyatot Tpu Buaa:

- Xnnoponnacmsi (OT Tpey. XxJIopoc - 3efeHbld) - cogepxaT B MemOpaHax B OCHOBHOM
xnopocdumnn, onpeaensoT 3eneHbl LUBET pacTeHUIA, HAXoaATCA B 3eNeHbIX YyacTax pacteHuin. AnuHon 5-
10 mkm. Konnyectso konebnetcs.

OcHoeHasi hyHKyusi - oTocMHTe3. B xnoponnactax CuMHTE3MPYKTCA Takke HeEKoTopble
nunuasl, 6enkn membpaH.

- Xpomonsiacmsi (OT rpey. Xxpoma - Kpacka, LBeT) - cogepXaT UBETHble MUIMEHTbl (KapOTUHbI,
KCaHTOunnbl M Op.), UMEKT HEMHOIOYMCIEHHbIE TWUIaKoMAbl, MOYTU OTCYTCTBYIOLLYIO BHYTPEHHIOK
MeMOpaHHY CUCTEMY, HAXOAATCS B LIBETHBIX YACTSAX pacTeHus.

DyHKYUU: NPVBNEKalOT HaCEeKoMbIX, APYrUX >KMBOTHBLIX AfA  OMbINEHUs, pacnpocTpaHeHus
nnogoB N CEMSIH.

- Jletikonnacmai (OT rpeuv. sletikoe - Oenbii) - 3TO0 OecuBeTHble nnacTuabl, HaxogoaTcA B
HEOKpaLLUEHHbIX YacTAX pacTeHUS.

®dyHKUUsA: 3anacaloT nuTaTenbHble BeLecTBa, NpPOAyKTbl MeTabonuama knetkn. Copepxat
konbuesyto [HK, pubocombl, BkntoyeHus, depMeHTbl. MoryT 6biTb MOYTM MOMHOCTHIO 3anOfHEHbI
3epHaMu Kpaxmana.

13. Opz2aHouOdbI O8UKEHUSI: NOXHOHOXKW, XXIYTUKWN, PECHUYKN.

JloxxHOHOKKU, unu nceedonoduu (0T rpey. rnceydoc - HEHaCTOALWMIA, M0JoC - Hora) obpasyroTcs
B pe3yrnbTarte nepeTekaHus untonnasmsbl. [py aTom 06pasytoTca OTPOCTKM pas3Hor opMbl. XapaKTepHbl
ONS MHOTUX OOHOKNETOYHbIX (amebbl, dopaMuHudepbl, paguonspun u T. n.), NENKOLUUTOB XUBOTHbIX.

Ncesoponogum
obecneunsaioT 06-
BOMakMBaHne  TBepabIX
nuTaTenb-HbiIX YacTuy -
npouecc ghazoyumoasa..

MWKPOB OPCHHEM

Mnasmarudeckan

Annapat MonbogiM membpana

Liutockener

Magkan
3IHA0NNAa3MaTMeCcKan LieHTpuonu
ceTb

Nz 0ocombl
OBonoyka PuBocomel
anpa
AapbIW Ko I UT 03X OHAP KK

Aapo

MaHynApHaa R p — Liuronnaszma
IHAONNAZMATIHECKAA — SO
ceTb

Puc. 2 — CtpoeHue KneTku

PecHu4Kku v XX2ymuKu COCTOAT U3 MUKPOTPYDOUEK U3 coKkpaTUTENbHbIX BENKOB, YNOPAA0YEHHbIX
ocobbiM obpa3om. Ha nonepedHoM cpese MMeloT Ha nepudepumn OeBATb OBOMHbIX MUKPOTPYDOo4Yek, a B
ueHTpe - age. MNoKpbITbl PECHUYKN U XIYTUKM Nnasmatudeckon membpaHon. MimetoT anametp okono 0,25
MKM. OTnmyaloTca AMWMHON (PECHWYKM KOPOTKUE, XKIYTUKW - AMUHHbIE) U XapakTepoM AOBWXeHUs (Y
XIYTUKOB CNupanbHbll, Yy PeCcHUYeK — Mepua-TenbHbl, BONMHOOOPa3HbI). [BMXKEHUs pecHuYeK
CKOOPAMHUPOBAHbI.

BcTpeyvaroTes oHY y OOHOKNETOYHbLIX OPraHN3MOB, B KreTKax TKaHEN MHOMOKNETOYHbIX (KIYTUK - Y
CrnepmaTo3onaoB, PECHUYKUN - B MepLaTeNbHOM 3NUTENNN).



DYHKUUU PecHUYeK U XX2ymuKoe: AB/KEeHUEe OOHOKIETOYHbIX OpraHM3MoB, obecneye-Hne

nuwen (KryTMKM MNULLEBApUTENbHBIX KINETOK TMApbl U T. M.), ocsA3aTenbHasi M 3awutHas yHKUMK
(PECHMYKM KINEeTOK CrM3NCTon 060104KKM U T. 1.).

14. Pu6ocombi — 370 crnoxHble puboHykneonpoTtendbl (PHI), B cocTae KoTopbix BXoaAT 6enku u

monekynbl PHK. Vx paamepbl coctaenstoT 15 — 35 HM B gnametpe.

Ha ocHoee nosly4YeHHbIX OaHHbIX CPaséHUMb 3yKapuomu4eckue U rMpokKapuomuyeckue

Kiiemku.

3.

Yepmbi cxodcmea u pasfiuyusi 8 CMPoeHUU pacmumesibHbIX U XU8OMHbLIX KIiemok (puc.

PactutenbHble KNeTkn

YKnBOTHbIE KNETKM

YepTbl pasnuuuns

1. O6onoyka Toncras, ynpyras, COCTOUT U3 LLeNSoNo3bl — KreTyaTku.

2. NvetoTtca nnactuapl.

3. PasBuTas cuctema Bakyonen unu ogHa KpynHas LeHTparnbHasi Bakyorsib.

1. O6onoyka ToHKas, NpeAcTaBnsieT COOO0M YNNOTHEHHbIV CNOW LUTONasMbl.

2. Mnactuabl OTCYTCTBYIOT.

3. Bakyonu obbl4HO OTCYTCTBYHOT, B HEKOTOPbIX KNeTKax pa3BUTbl HE3HAYNTENBHO.
YUepTbl cxoacTBa

MembpaHa, untonnasma, 94po ¢ ApeHon MembpaHown, nopamu, S4epHbIM COKOM, XpOMOCOMaMW,

MUTOXOHAPUN (OTNINYHBI MO CTPOEHMIO), PUBOCOMBI.

JKHBOTHAMA KIIETKA 2
& HEHTPHO vy rromasmaTieckan Membpana

MUEDOTHVE OMEM gy
BelKOBbIe BOMOKHa = =—_—-

MHTOXOHAPHA

AP armrapar [ ooms paes

X OMATHH

BaKyOIb

| AfepHad
membpana | |

Aagpo
puﬁocomw

SHAOITIAZMATHYE CKad
ceTh (TIagKad)

SHAOIUIA3MATHYe CKad

. CeTh (LIepOXOBATAR)

T3 0COMBI

5 e
- nefKommacT BaKY O

WI0POIIIacT KIIeTOYHAA CTeHKa

PACTHTEINIEHAS KIETKA
Puc. 3 — CTpoeHue pacTUTENbHOM U XKUBOTHOM KNETOK

OanTe onpeaeneHns NOHATUI: BKIOYEHUSA, opraHomgbl.

Kakne ocobeHHOCTU cTpoeHus sgpa oGecneyMBalOT OOMEH BelecTB Mexay AAPOM M
umTonsnasmon?

BcnomHuTe, kakue (pyHKLMN BbINOSHAKT pa3finiHble opraHouAbl KNeTok.

3anonHuTte cxemy «lpouecchl X1U3He[eATeNNIbHOCTU KNeTKU»
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JBIxeHEE - 3HaYeHHe

LIHTOILTA3MEL
JBIXaHHe-----
JKH3HeIeATETBHOCTE
KIETKH TTuranue ----- Kax nocTynarT MUTaTeNEHEe BeecTsa
PasMHOKeHHe -—-- Kak nponcxonut

PocT-----3Ha4eHne

5. Kakue CTpyKTypHble 35IeMEeHTbl UMEKT KNeTKN?

6. MMouyemy Henb3A cuuTaTb SAPO OO6A3aTesNIbHbIM KOMMOHEHTOM CTPOEHUSA KIeTokK
opraHusmoB?

7. Y10 Takoe XpOMOCOMbI?

8. Kakyio ponb UrpatoT XxsioponsiacTtbl U BaKyosiv B XXU3HU pacTUTENIbHOM KIeTKM.

9. OnuwunTe cTpoeHue komnnekca Fronbaxu.

10. NanTe onpegeneHns NOHATUN: HyKneoua, nnasmmaa, 6auunna.

11. Kakme OCOOEHHOCTU CTPOEHUS U XKU3HeAeATEeNbHOCTU OaKkTepu NO3BONAOT UM
nepexuBaTb HebGnaronpusTHbIe yCIoBuUsa?

MpakTnyeckas pabora 3

U3yyeHune KNeTo4YHOM TeOpUnN CTPOEHUSA OPraHM3mMoB.

Bonpochl ansa o6cyxaeHus

NcTopust oTKpbITUS KNETKU U KNETOYHbIX OpraHoOMAOB.

CospgaHue kneto4yHon Teopun. OCHOBHbIE MOSTOXEHMS KNETOYHOW TEOPUN.

3Ha4veHune KneTo4YHoW Teopuu Ang pa3sutus uonoruu.

CoBpeMeHHOe COCTOSIHME KINeTOYHON TEopUN.

OpraHoungpl 0bLLero u cneynanbHOro Ha3HavYeHus.

[BymMeMOpaHHble, OfHOMEMOpaHHble W HeMeMOpaHHble OpraHouabl, CTPOEHWE U

oukrwNE

dyHKUUK.

MpakTnyeckas pabora 4

«U3yyeHune ctpoeHuns U PyHKUMA GEnKoB, yrneBoAoB, NMUNUAOB, HYKNEMHOBBLIX KUCIOT U
WX PONU B KNeTKe».

1.0aTb onpeaeneHue opraHNYecKmx BELLLECTB B KINETKe.

2.[aTb onpegenexus 6enku, Xunpbl, yrnesobl, HyKNenHoBbIE KUCIOThbI.

3. 3anonHutb Tabnuuy.

4. Yacto npu HegoctaTke nMuTaHMs roBopsaAT o 6enkoBoM Aeduuute B pauuoHe 4yenoBeka, a
noyemy He roBopsAT 06 yrneBOAHOM UMW XXMPOBOM AeduumTe?

OpraHu4yeckune BeLecTBa

HassaHue OcobeHHocTH PyHKUMM
CTpoeHus (CTpykTypa)

Benkn.

Kupbl (nunugpl)

Yrnesogpl.

HykneunHosble kucnotbl (OHK,
PHK)

MpakTnyeckas pa6ora 5.

U3y4yeHne 6mMocunHTe3a benka.

Llenb: cdhopmmpoBaTe y CTYAEHTOB 3HaHWS O [EeHeTUYeCKOM KoAe, CBOMCTBaX KoAa,
0COBEHHOCTSAX NPOLECCOB TPAHCKPUMLIMM U TPaAHCIALUK, NPUHLMNAX CMHTe3a GerkoB.

O6opypoBaHuA: Tabnumubl, UNNIOCTPUPYIOLLIME NPOLIECCHI TPAHCKPUMLMM U TPAHCHALMKW, MOLENb
OHK, ctpoeHne monekyn AHK, reHeTudeckuit kog.

AKTyanusaums onopHbIX 3HaHUMN

1. HazoBuTEe HYKNENHOBLIE KACMNOThI, OXapakTepusymnTe posib HYKNEeNHOBbLIX KUCNOT.

2. Hazosute tunebl PHK.
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3. B kakom opraHomnge npomcxoguT CMHTE3 6enkoB?

4. YTo siBNsieTCcs1 MOHOMEpaMu Monekynbl 6enka?

5. CKonbKO aMMHOKMCIIOT BXOAMWT B cocTaB benka?

6. Kakoe cTpoeHve umerT aMUHOKMUCIOTHI?

7. Kakoe cTpoeHne nmeet monekyna 6enka?

8. Kakyto ponb urpatoT 6enku B opraHuame yernoseka?

KoHTponb ncxogHoro ypoBHS 3HaHWUN

1. Uto saBnsetca moHomepom [HK: a) asoTtuctble ocHoBaHusA; 6) NeHTO3a; B) MypWHbI; T)
HyKneoTua; 4) ammHokucnorta?

2. Kak Ha3sbiBaeTcs npouecc nepenucbiBaHnsa nHgopmaumm ¢ AHK Ha mPHK a) pennukauwns; 6)
TPaHCKPUNLNS; B) MPOLECCUHT; ) PEKOTHULNS; 4) TpaHcnauna?

3. 4. Yto aBnsetTca MOHOMepaMu monekynbl 6enka: a) a3oTucTble OCHOBaHMS; 6) NeHTo3a; B)
NMYPWHBI; T) HYKNeoTUA; A4) aMUHOKUCoTa?

4. Yto Takoe aHTUKOLOH: a) TpunneT, kogmpyrowmun HUTK monekynsl AHK; 6) Tpunnet TPHK; B)
TpunneT uPHK; r) Tpunnet mPHK?

5. Kak HasbiBaeTcsa npouecc cOopku GenkoBoW MOSeKkynbl Ha pubocomax: a) umHuumauus; 6)
TpaHCcNAUMs; B) TEPMUHALMS; T) NPOLECCUHT; A1) TPaHCKpUnuus?

6. Bbibepute npaBunbHble yTBEPXOEHMSA: a) KOOMPOBaHME OOHOW aMMWHOKUCIIOTbl BO3MOXHaA
pasHbiMu TpunnetTamu; 6) ogMHAKOBbIE aMUHOKUCIIOTbI KOOUPYHOTCA OAMHAKOBBIMW TpUMMeTaMn y BCEX
OpraHnM3moB; B) B TpunneTe 4eTbipe HyKNneotTuaa; r) reHeTM4eckuni Kog yHuBepcaneH; ) OAHOMY
TPUNIETY MOXET COOTBETCTBOBATb HECKOJTbKO aMUHOKUCIIOT.

Xop paboTbl

3apayva Ne1

MocnepoBatenbHoCTb HykneotnaoB B [HK, xpaHswero uHdopmauuio o 6enke WHCYnuHe,
HaunHaeTtca Tak: -AAALAUUTILUTTI TACALL-.

Hanuwute nocnegoBaTtenbHOCTb aMUHOKUCIIOT, KOTOPOW HAYMHAETCA Lemnb MHCYNMHA

3apayua Ne2

®parmeHT WPHK wumeeTr cnegyiowee crpoeHne: -TAYTAMYALYYUAAA-. Onpepenvte
aHTukogoHbl TPHK 1 nocrnegoBaTenbHOCTE aMUMHOKMCIOT, 3aKOAUPOBaHHYK B 3TOM doparmeHTe. Takke
HanuwwuTe dparmeHT monekynbl [HK, Ha koTopom Gbina cuHTesnpoaHa ata MPHK.

3apayva Ne3

®parment OHK wnmeeT cnegyowylo nocnegosaTenbHOCTb Hykneotugos -TTAMLLTATLIL-.
YcraHoBuTe HykneotTuaHyto nocnegosartenbHocTb WPHK, koTopas cuHTesnpyetcd Ha [OaHHOM
dparmeHTe, 1 NocneaoBaTenbHOCTb HYKNEOTUA0B, COOTBETCTBYHOLLUX aHTUkoAoHY TPHK.

3apaya Ne4

®parmeHT oagHoun mn3 uenen OHK nmeet cnepyowee ctpoenune: -IMUTUTAMUTTLU-. MocTporite
Ha Hen WPHK n onpegennte nocnenoBaTenbHOCTb aMUHOKUCIIOT BO doparMeHTe Monekynbl 6enka (gns
3TOro UCMonb3ynTe TabnumLy reHeTM4Yeckoro koaa).

3apgaya Ne6

B 6uocuHTese nonunentuga ydacteoBanu TPHK ¢ aHTukogoHamu YYA, TTU, UL, AYy, Ury.
OnpepgenuTte HYKNeOTUMAHYK MNOCnefoBaTeNnbHOCTb ydvacTka Kaxaon uenu monekynsl OHK, koTopbin
HeceT MHOPMaLMIO O CUHTE3UPYEMOM MONMNENTUAE, YU YUCMO HYKNEOTUOO0B, cogepxawmx ageHuH (A),
ryaruH (), TumwnH (T) n uutosuH (L) B aByuenoyHon monekyne OHK. OTBeT noscHute.

3apaua Ne7

B 6uocuHTese cdparmeHTa mMonekynbl 6enka yyactsoBanu nocrnegosartensHo monekynbsl TPHK ¢
aHTukogoHamm AAl, AAY, ITA, YAA, UAA. Onpegenvte amMWHOKWUCIIOTHYK MOCNEeO0OBaTENbHOCTb
CUHTE3MpyeMoro dparmMeHTa Mornekynbl 0enka Wu HyKNeoTUAHYK MOCMNefoBaTeNbHOCTb YyyacTka
aByxuenoyedHor monekynbl OHK, B koTopon 3akogupoBaHa WH(OpMaUWs O MEPBUYHON CTPYKType
Monekynel Oenka. OGBbsCHMTE nocrnefoBaTeNbHOCTL BalwuX AeNcTBUMI. [Ona  pelweHuss 3agayu
nucnonb3ynte Tabnuuy reHeTnYecKkoro koga.

MpakTnyeckas pabora 6
Tema. CpaBHeHMe npoueccoB hoTOCMHTE3a U XeMOCUHTe3a.
Llenb: BbISBUTL YepTbl CXOACTBA U pa3nmyusi NpoLeccoB (POTOCMHTE3A Y XEMOCUHTE3A.

Xopg paboTbl.

1. [atb onpegeneHne npouecca poTocMHTE3a.

2. [aTb onpegeneHue npouecca XxeMOCUHTe3a.

3. 3anonHutb Tabnuuy.

CpaBHeHue npoLieccoB POTOCMHTE3A U XEMOCUHTE3A.

MpunaHakm POTOCUHTES XeMocuHTe3
OpraHnamsl

WNcnonb3yemble npoaykTbl
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OTanbl npouecca

Heobxoaumble B-Ba

YcnoBus

MecTo NnpoOTEKaHUA
npoueccos

KoHeyHble npoayKTbl

Xumunyeckme peakumm

Kon-Bo 3aTpadeHHOn aHeprum

BbiBoa: Npy  KakMx ycrnoBumsx Ha 3emnie MOXEeT XEeMOCUHTE3 MOMHOCTbI  3aMEHUThCA
doTOCUHTE3OM?

MpakTnyeckas pa6ora 7

U3yyeHne nHanBuagyanLHoro pa3BuTusi OpraHN3MoB.

Tema: BoisiBrieHne 1 onucaHue MpPU3HAKoB CXOACTBA 3apofblllen 4enoBeka W Apyrux
MO3BOHOYHbIX KakK 4OKa3aTenbCTBO VX 3BOMHOLNOHHOIO poacTBa

Llenb: BbISIBUTH MPU3HAKM CXOACTBA 3apofbllLel YenoBeka U ApYrnx NO3BOHOYHbIX, rOBOpSLLME
06 1x 3BOMOLMOHHOM POACTBE; HAY4YMTbCS aHanM3npoBaTh U CpaBHMBATb.

Bonpochl Ansa BXogHOro MHAMBMAYaNbHOro NMCbMEHHOIO TEPMUHOOMMYECKOro ANKTaHTa

C 3TaroHamMu OTBETOB

1. UHamBmnayanbHoe passuTne opraHuama

2. OnNnogoTBOpeHHas AnuekneTka

3. lMpouecc obpasoBaHus AWNIOMOHOW 3UTOTbl B pe3ynbTaTe CIMAHUS MYXXCKOW U XKEHCKOW
rannongHblX rameT

4. WapoobpasHbiin O4HOCMOWHbIN 3apOAbILL C MOMOCTLI0 BHYTPY

5. [1IByXCNOWHbIN 3apofbiLl C MNOSOCTbI0 BHYTPU

6. HapyXHbI1 CrOW KNeTOK ABYXCIOMHOro 3apodpllla

7. BHYTpeHHWIn Cnon KNeTok ABYXCNOWHOro 3apoabiila

8. TpeTun 3apoabieBbl NIUCTOK

9. Ctagus passuTusa 3apofbllla, Ha KOTOPOW NPOMCXOAUT 3aknagka Bcex BHYTPEHHMX OpPraHoB

10. lMepuod wHAMBMAOYanNbHOrO pasBUTUS, KOTOPbIA HAYMHAETCA C OMJIOAOTBOPEHUS U
npeactaenseT cobon npouecc POpMUPOBAHWUS CIIOXKHOrO MHOFOKINETOYHOrO OpraHu3ama, B KOTOPOM
npeacTaBneHbl BCE CUCTEMbl OpraHoB. 3akaH4yMBaeTCs 3TOT NEepuod BbIXOAOM FUYMHKM M3 CBOUX
obonoyek (Mpu NMMYNHOYHOM TUME), BbIXOAOM OCOBU M3 arua (Npy SnueknagHoOM TUne) nnum poxgeHvem
0ocobu (Npy BHYTPUYTPOBGHOM TUME OHTOreHesa).

OmasoH omeemos:

1.0HmozeHe3

2. Buzoma

3. OnnodomeopeHue

4. bnacmyna

5. Facmpyna
6. Okmodepma
7. O3Hmodepma
8. Me3odepma
9. Helipyna
10. OmbpuozeHe3

CamocTosATenbHas paboTta obyyatomxcs

3apaHue 1

MpounTante Tekct

®PaKkT eaMHCTBA MPOUCXOXOEHWUS KMBbIX OpPraHM3aMoB Obll  YCTAHOBMEH Ha OCHOBE
3MBpronornyeckmx nccnenoBaHnii, B OCHOBE KOTOPbIX NeXaT AaHHbIE HAayKu aMBpuronorum.

Ombpuronornsi— Hayka, uay4aroLLas 3apobllleBoe pa3BMTUE OpraHM3mMoB.

Bce MHOrokneTo4Hble XMBOTHbIE pPa3BMBAlOTCS M3 OAHOW OMNSIOAOTBOPEHHOW AhuekneTkn. B
npouecce 3SMOPUOHANBLHOTO pasBUTUS OHW MNPOXOAAT CcTaaum ApobneHusi, obpas3oBaHve AByX- WU
TPEXCMONHOro  3apogpbien, ¢(OPMMPOBAHMUA OpraHOB M3  3apOoAblleBbIX  JIMCTKOB.  CxoacTBoO
3apOAbILLIEBOro pa3BUTUS XKNBOTHbLIX CBUAETENBCTBYET O €QUHCTBE NX MPOUCXOXKOEHNS.

C ocobon oTYeTNMBOCTBIO CXOACTBO AMBPMOHANbHbIX CTaAMIN BbICTYNaeT B nNpeaenax oTAenbHbIX
TMMOB U KNaccoB. Tak, Ha paHHUX CTagusax pasBuTUS y 3apogpbllleri MO3BOHOYHbIX (Pbibbl, ALepuubl,
Kponuka, 4YenoBeka) HabniogaeTca nopasuTenbHOe CXxoAcTBO: hopma Tena (BCe OHUM MMEKT FOSIOBHOM,
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TYMNOBULLHBIA 1 XBOCTOBOMW OTAENbI), 3a4aTKM KOHEYHOCTEN, No Gokam Tena —3ayatku xabp, OauH Kpyr
KpoBooOpalleHus u ap.

3apoabiln He TONbKO 3EMHOBOAHBIX, HO U BCEX 6e3 NCKIMHOYEHUS MO3BOHOYHBIX XUBOTHbIX TakKe
UMEIOT Ha paHHUX CTagusax pas3BuTUA kabepHble LWenu, OBYXKamepHoe cepaue W Opyrue npuaHaku,
XapaktepHble ans pblb. Hanpumep, NTuumii 3apodbill B NEPBblE AHU HACWXMBAHWS Takke npeacraBnseT
cobon xBocTtaToe pbiboobpa3Hoe CywecTBO € XabepHbiMM LWensMu. Ha aton ctagum Gygylumi nteHew,
obHapyxuBaeT CXOACTBO U C HU3LWIMMMK pbidaMn, U C NUYNHKAMU ampubnin, n ¢ paHHUMKU CTagusaIMu
pasBuTUSA OPYrMX MO3BOHOYHBLIX XMBOTHbIX (B T.4. M 4YernoBeka). Ha nocrneaytoolmx cTtagusx passButust
3apoaplILll NTULI CTAHOBUTCS NMOXO0XUM Ha NPECMbIKaOLLUXCS.

Mo mepe pa3BuTus 3apopbillent YepTbl pasnuMumnsa BbICTynalT Bce Gonee ABCTBEHHO. [Mpuyem
BHavane nposiBNAIOTCA NPU3HAKM Knacca, K KOTOPOMY OTHOCATCS 3apodblluun, 3aTeM Npu3Haku oTpsaa u
Ha elle 6onee NO3aHMX CTaguaX - MPU3HAKM poda u Buaa. 3ta 3aKOHOMEPHOCTb B Pa3BUTUM 3apoAblLLen
yKasbiBaeT Ha MX POACTBO, NPOVCXOXAEHNE OT OOHOro CTBOJA, KOTOPLIN B XOA4E 3BOMOLUM pacnarncs Ha
MHOXeCTBO BETBEN.

OcHoBbIBasiCb Ha NpMBEAEHHbIX BbILLE, a TaKkkKe MHOXECTBE APYrux hakToB, HEMELIKUE Yy4eHble
®.Mionnep u 3.lekkenb BO BTOpor nonoBuHe XIX B. yCTAHOBUIIM 3aKOH COOTHOLLUEHUSI OHTOreHesa,
KOTOPbIN nony4un HasBaHue OuoreHeTudeckoro 3akoHa. CoenacHO 3momy 3akoHy Kaxdasi 0cobb 8
UHOuBUOyanbHOM pa3eumuu (OHMO2eHe3e)nosmopsiem UCmMopuUro pa3gumusi ceoez2o suda(ghuozeHes),
usiu, Kopo4e, OHIMOo2eHEe3 ecmb Kpamkoe o8mopeHue ¢huriozeHesa.

OpHako 3a KOPOTKWI Nepuog MHONBUAYAINbHOrO Pa3BUTMUS 0CODb HE MOXET MOBTOPUTL BCE dTanbl
3BOMOLUMM, KOTOpasi coBepllanacb ThiCAYM WUNU MUNAWOHBLI neT. [loaTomMy noOBTOpeHMe cTaaui
NCTOPUYECKOro PasBuUTMSA BUaa B 3apoblLLeBOM pPa3BUTUM NPOUCXOAMUT B CXXaTon bopMe, C BbinageHnem
psga atanoB. Kpome TOro, aMOpuoOHbl MMEKT CXOACTBO HE CO B3pOChbiMM hopMamMm MPeaKoB, a C UX
3apobilwamMun. Tak, B OHTOreHe3e MIeKonuTalLwmx U pblb nMeeTca aTtan, Ha KOTOPOM Y 3apoabllUen
ob6pasytoTcs xabepHble Ayrv. Y 3apogpiia pblObl HA OCHOBaHUM 3TUX Ayr 06pasyeTca opraH OblXxaHus —
XabepHbIn annapaT. B oHTOreHese mnekonuTaloWMx MOBTOPSIETCA HE CTPOeHue xabepHoro annapaTta
B3poCrnbIX pblb, a CcTpoeHue 3aknagok >xkabepHoro annapata 3apofbllla, Ha OCHOBE KOTOpbIX Y
MITEKONUTALLNX Pa3BMBaOTCA COBEPLUEHHO WHbIE OpraHbl (XpsLWM roptTaHn u Tpaxeu). B paspaboTke
TEOpMM OHTOreHe3a BblAAMOLWYOCSA Pofb chbirpanu uccrnegoBaHus akagemuka A.H.CeepuoBa. OH
JoKasar, YTo U3MEHEHME MCTOPMYECKOrO pa3BUTUSI OOYCIOBMEHbI M3MEHEHMSIMU XO4a 3apOAblLLEBOro
pa3BuTusa. HacneacTBeHHblE M3MEHEHUS 3aTparMBaloT BCE CTaAUWM XM3HEHHOTO LMKMa, B TOM 4ucne u
3apogplwesbii nepuod. MyTtaumm, Bo3HMKaOWME B XO4e Pa3BUMTUS 3apoAbllla, Kak NpaBumo, HapyLlawT
B3aMMOJeNCcTBMEe B OpraHuaMe u BegyT k ero rmbenu. OgHako Menknme MyTaumm MOryT OKal3aTbCs
nonesHbiMM U Torga COXPaHATCA €CTeCTBEeHHbIM oTOopom. OHM mepefagyTcs NOTOMCTBY, BKMOYATCA B
NCTOPUYECKOE pa3BUTME, BNUASI HA ero xon.

Mocne npoyTeHUsi TEKCTa B TeTPaAu AanuTe NMCbMEHHbIN OTBET Ha BONPOChHI:

1.Kak Ha3bIBaeTCsa Hayka O 3apoAblLLEBOM pPa3BUTUU OPraHn3MoB?

2. Kakne Tpu cTagmm nNpoxogaT B mpouecce 3MOPUOHANbHOIMO Pas3BUTUS BCE MHOIOKIETOYHbIE
XWBOTHbIE?

3. MNepeuncnute NpusHakM CXOACTBA 3apoAblllelt Y NO3BOHOYHbIX.

4. Kakne y4eHble cdhopmynupoBanu 6MoreHeTU4eCcKknin 3aKoH?

5. lanTe onpepeneHne TepMmMHaM OHTOreHe3 1 unoreHes.

6. MNpusegute HopmMynMpPoOBKY BMOreHeTUYECKOro 3aKoHa.

7. VlccnenoBaHusa Kakoro U3 0TEYECTBEHHbIX BbIOAOLLNXCS YYEHbIX Chirpanu o4eHb BaXKHY posb
B pa3paboTke Teopumn oHTOreHe3a?

3apaHue 2.

PaccmoTpute cxemy o6pa3oBaHWsi KOMMIEKCA OCEBLIX OpraHoB Y FaHUETHUKa. 3apucyiTe
cTaguio hopMUPOBaHMS OCEBbLIX OpPraHoB (XopAbl, KALWEYHOW TpyOKkM, HepBHOWM TpybKkKM), 0603HaYbTE MX.

DxTonepma

. 2 O S
N Y
NN S

SN

HepBHbIii 7ke100

Xopaa

Me3soaepma

Kuumeunasi IHTOAEepMaA

3apaHue 3
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3apuicynTe 3apofbiln phibbl 1 YeroBEKA Ha NEPBOW U NOCNeaHEN cTagun pasBuUTUS.

1

Puiba Canamangpa  Yepenaxa Kpuica Yenosex

BbiBOA: OTBETUTL Ha BOMPOC: O YEM CBUAETENLCTBYIOT CXOACTBA 3apoAblllen U ux pasnuyma?
MToroBbli KOHTPOIb

Bbibepute oguH UM HECKOMBKO NpaBUibHbIX OTBETOB

1. OmbpuoreHes — 3TO Npouecc:

a) OnnoAOTBOPEHUS

0) opobnenHnst 3uroTbl

B) 06pa3oBaHus 3UroThl

r) dopMMpoBaHNs BHYTPEHHNX OpraHoB

[) 3apoAbILLEBOro pa3BUTUSA opraHMama

€) 3apobILLIEBOro PopMMPOBaHNS rEeHOB

2.Y BCex NO3BOHOYHbIX CYLLECTBYET efMHbIA nraH opMUPOBaHUA TKAaHEN N OpraHoB, KOTOPbIV

ACHO BMAEH Ha Ha4allbHbIX CTaguax MHOMBMAyarnbHONro pa3BuUTUA. 3710 MOXeT cBMaeTesibCTBOBATb O TOM,

YTO!

a) 3TOT MaH 3anncaH Ha ypoBHe reHoB B Mornekynax JHK

0) NnporpaMmma pa3BUTUsi OPraHNM3mMoOB BO3HMKIA CaMOMPOM3BOSIbHO
B) XMBbl€ CyLLeCTBa ABNATCA TBOpeHnem Bricwero Pasyma

r) nnaH 6bin co3gaH MHOMO MUITITMOHOB NET Hasapg

3. OMmbpuoreHes — 3TO NEPUOA XKN3HM OT ... 4O ....

a) NosiBNeHus Ha ceeT

0) cmepTH
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B) o6pa3oBaHus 3UroThbl

r) NONoOBO3pPEioro opraHMama
4. OHTOreHe3 HaunHaeTcs C:
a) co3peBaHus rameT

0) obpasoBaHus 3UroThl

B) dhopmmnpoBaHus ambprnoHa
r) nosiBNeHus Ha ceet

) MOMEHTa OnynoA0TBOPEHNS

5. CxoacTBoO 3M6pVIOHOB NO3BOHOYHbIX HA Ha4dalibHbIX CTagnAaX pa3BuUTusA K. 53p 00bsACHAN:

a) aMOpMOHanNbHOM MHAYKLMEN

0) eanHbIM NNaHOM 3aKnagKky OpraHoB U TKaHeW
B) CNOCOBHOCTBLIO 3Ur0ThI K ApOBneHuto

r) cnocoBHOCTLIO KNETOK K AnddepeHLMpoBKe

BOmarioHbl omeemos:
1-0,2-a,3-86-a,4—-6,0,5-6

Mpakmuyeckas paboma 8
CpaBHeHMe NpoLeccoB MUTO3a U Melo3a.

Lenb: BbISBUTD YepTbl CXOoACTBa U pas3ninynAa B npoueccax Mnmtosa un Meno3sa.

Xop paboTbl.
1. [atb onpegeneHune npouecca MUTO3.
2. [atb onpegeneHune npouecca Menoas.
3. 3anonHuTb Tabnuuy.
CpaBHEHUE MPOLIECCOB AENEHNS KINETOK.
Mpu3Hakm MwuTto3 Menoa

KneTkn,  npuctynawowue K
AeneHunto (Kon-Bo XpOMOCOM)

®da3sbl genenus

HouepHune  knetkm  (kon-Bo
XPOMOCOM)

Bvonornyeckuin cmbicn

MpakTnyeckas pa6ora 9.

Tema. CpaBHeHVIe npoueccosB 6ecnonoro v NonoBoro Pa3MHOXeHUA.
Uenb: BbISABUTL 4YepTbl CXOACTBA U pas3nnyna B npoueccax ©ecnonoro 1 NonoBsoro Pa3MHOXeHUA.

Xopa paboThbl.
1. [aTtb onpeaeneHne npouecca 6ecnosoro pasMHOXeHUs.
2. [aTtb onpeaeneHne npouecca NosioBoOro pasMHOXEHUS.
3. 3anonHuTb Tabnuuy.
CpaBHEeHne NpoLLecCoB Pa3MHOXEHUS
Mpu3Hakm Becnonoe MonoBsoe
Poautenn
KneTku, yyacTByloLue B
npouecce
Mbpuabl

Kon-Bo rmbpuaos

BpeMﬂ nony4eHunsa nokoneHuna

Bvonornyeckuin cmbicn

MpvmMepbl B pacTUTENbHOM MUPE]

MpvMepbl B XKMBOTHOM MUpe

BbiBoA; no4yemy B npouecce aBosoumm He ncHes oamH n3 BuaoB pa3MHO)KeHI/IF|?
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MpakTnyeckas padora 10

Tema. CpaBHeHMe NpoOLECCOB ONSIOAOTBOPEHUA Y LIBETKOBbIX PacTeHUA U MO3BOHOUHbIX

XUBOTHbIX.

Llenb: BbIABUTb 4epTbl CXOACTBa M pas3nnyna B npoueccax onnogoTBOPEeHUA Yy LBETKOBbIX

paCTeHVIVI M NO3BOHOYHbIX KUBOTHbIX.

Xopa paboThbl.

1. [aTb onpegeneHne npouecca onniogoTBOPEHME.
2. [aTb onpegeneHne ABOWHOIO ONMo4OTBOPEHMS.
3. 3anonHuTb Tabnuuy.

CpaBHeHue npoLeccos

Mpun3Hakm

LiBeTkoBbIE
pacTteHuns

[103BOHOYHbLIE XXMBOTHbIE

HasBaHue 7] CTPOEHUE|
>KEHCKOW rameTbl

Pacnonoxenue >KEHCKOW
rameTbl

HassaHne wn  cTpoeHue
MY>KCKOW rameTbl

PacnonoxeHue MY>KCKOW
rameTbl

MecTo npouecca

PesynbTat npouecca

Buonoruyeckuin cmbicn

BbiBoa: Kak Bbl cumMTaeTe, y KOro n no4emMy npoLecc onnogoTBOpeHUs NpoTekaeT CroxHee?
MpakTnyeckas pa6ora 11.

N3yyeHne OCHOBHbIX 3aKOHOB F€HETUKMN

1. nniocTpaumm nepBoro u BToporo 3akoHoB MeHaens

3apaua l

'eH 4YepHOM MacTW y KpyrnHOpOratoro ckoTa OOMWHMpYeT Had reHom KpacHow mactu. Kakoe

noTtomMcTBo F; nonyuntca oT cKpeluMBaHUA YMCTOMOPOLHOIO YEepHOro Oblka C KpacHbIMU KOpoBamMu?
Kakoe notomcTtBO F, nonyuntcs ot ckpelwmBaHma mexay cobon rmbpnaos?

PeweHue
A — reH 4yepHOM MacTn, a — reH KpacHon MacTu.

1. KpacHble KOpOBbl HECYT pPEeLecCUMBHbIN MNPU3HaK, CriefoBaTeflbHO, OHMU
rOMO3UrOTHbI MO PELIECCMBHOMY FreHy U UX reHOTUM — aa.

2. BblKk HECET OMMHAHTHBLIA NPU3HAK YEPHOM MacTu U SIBNSIETCA YMCTOMOPOOHbIM,
T.€. roMO3UroTHeIM. CriegoBaTenbHO, ero reHoTmn — AA.

3. FOMO3UroTHble 0cobM 0OpasyoT OAWMH TWUM rameT, NO3TOMY YEpPHbIN OblK MOXeT

npoayumpoBaTtb TOJIbKO raMeTbl, Hecylline AOMI/IHaHTHbIVI reH A, a KpacCHble KOPOBbl HECYT TOJ1bKO
peLecCuBHbIN reH a.

4, OHuM MoryT codeTaTbCs TONbKO OAHMM CNocoboM, B pesynbTaTe 4ero obpasyercs
egnHoobpasHoe nokonenune F; ¢ reHoTvnom Aa.
5. [eTepo3anroTbl C paBHOW BEPOSATHOCTbIO (POPMUPYIOT rameTbl, coaepxalime

reHbl Ama. Nx crnusHWe HOCUT cnydarHbld Xxapaktep, noatomy B F, Gyayt BcTpevaTtbcs
XMBOTHble ¢ reHotunamu AA (25%), Aa (50%) wn aa (25%), TO0 ecTb ocobu C OOMWHAHTHbLIM
npu3Hakom ByaoyT cocTaBnAsiTb NPUMEpPHO 75%.

CxeMma cKpelumBaHuA

P ‘ Qaa ‘ ‘ SAA ‘
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KpacHble YepHbIN
rameT
y s (Oa
F, Aa
100% 4epHbie
Fl QAa 6\Aa
YepHble YyepHble
ramet
o Oa Oa Oa Ca
F> / 4
A a a a
75% 25%
yepHble KpacHble
OTtBeT

MpK ckpeLmBaHUN YNCTONMOPOLHOMO YEPHOIO Bblka C KpacHbIMM KOpoBaMM Bce NOTOMCTBO OyaeT
yepHoro ugeTa. lNpu ckpewwmBaHun mexay cobon rmdpugos F; B ux notomctee (F,) OyneT Habnogatbcs
pacwenneHue: 3/4 ocobeli 6yaeT YepHoro uBeTa, 1/4 — kpacHoro.

3apayva 2

magkas okpacka apby3oB HacrnefyeTcs Kak peueccuBHbIi MpusHak. Kakoe noTtomMmcTBo
MOMy4nTCH OT CKPELUMBAHNS OBYX rETEPO3UTrOTHLIX PACTEHUI C NoriocaTbiMy Nnogamm?

2. BbISICHEHME rEHOTUMOB OPraHN3MoB Mo reHoTunam 1 PeHoTUNam poanTenen n NOTOMKOB

3apayva 3

CnocobHOCTb YenoBeka olyllaTb FOPbKUA BKYC eHUnTMomoyeBuHbl (PTM) — AOMUHAHTHbLIV
npu3Hak, reH kotoporo (T) nokanusoBaH B 17- aytocome. B cembe MaTb 1 Aodb owyulaoT Bkyc PTM, a
oTeu U CbiH He owywaT. OnpeaenuTb reHOTUMbl BCEX YNIEHOB CEMBM.

PeweHue
1. Otey u cbH He owywatT Bkyc PTM, T.e. HecyT peLecCUBHLIN MPU3HaK,
crnepoBaTtenbHO, UX reHoTun — tt.
2. MaTb 1 goub owyLwalT BKYC, 3HAYUT, KaxKaasa N3 HUX HeceT JOMUHAHTHbIA reH T.
3. OpHy xpomocomy pebeHoK momnyyaeT OT oTua, Apyryto — oT martepu. OT oTua

[04b MOXET MOMNYYUTb TOMbKO PELLECCUBHBIN reH t (MOCKOMbKY OH romMo3uroTeH). CrnegoBaTtensHo,
reHoTun govepu — Tt.

4. B notomcTBe MaTepu ecTb 0cobb C reHOTUMOM tt, crieqoBaTenbHO, OHa Takke
HeceT peLecCuBHBIN reH t, n ee reHotun — Tt.
Cxewma bpaka

P Tt At
owyuiaet He owyLliaet
Bkyc TM Bkyc @TM

rameThbi O O
T O a t
Tt

= tt
owyuiaet He oLlyliaeT
Bkyc TM Bkyc @TM
OTBeT
FeHoTMN maTepu 1 godvepun — Tt, oTua U cbiHa — tt.
3apgava 4

Y 4yenoBeka reH, Bbi3blBalOLWMA OOHY M3 (POPM HacneaCTBEHHOM FMYXOHEMOThl, peueccuBeH no
OTHOLLIEHUIO K TeHy HopmanbHoro cnyxa. OT Opaka rnyxOHeMOM XEHLUUHbI C HOpMasibHbIM MY>XYUHOMN
poaurics rmyxoHemowm pebeHok. OnpeaenuTb reHOTUMbl BCEX YIIEHOB CEMBM.

3apava 5

Cepasa npsagb BOMOC y YenoBeka — JOMUHaHTHbIM nNpusHak. OnpeaennTb reHoTUnbl poanutenen u
OeTeln, ecnv U3BecTHO, YTO Y MaTepu ecTb cefasi Npsiib BOMOC, Y OTUa — HeT, a U3 ABYX AeTen B CeEMbe
OOMWH UMeeT ceayto Npsgb, a ApYrorh He NMeeT.

3apava 6

KoMonocTb y KpyrnHOro poratoro ckota AOMUHUPYET Haz poratocTbio. Komonbin Bbik Backbka 6bin
CKpelleH ¢ Tpemsi kopoBamu. OT CKpeLLMBaHUSA C poraTon KOpoBOW 30pbKON poanscs poraTbii TENEHOK,
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c poraton kopoBoi bBypeHkon — komonbin. OT CKpeluBaHMs C KOMOJIOM KOPOBOW 3BE3404KON poauricst
poraTbiii TeneHok. KakoBbl FeHOTUMbI BCEX XUBOTHBIX, Y4aCTBOBaBLUUX B CKpELLUMBAHWUN?

3apauya 7

Y MOpPCKUX CBWMHOK reH MoOxHaTou wepctn (R) goMuHMpyeT Hag reHom rnagkon wepctu (r).
MoxHaTas CBWHKa Mpu CKpewmBaHuUM C rnagkon gana 18 moxHatbix M 20 rnagkux notomkoB. Kakos
reHoTun pogutenen n notomcrea? Mornu 6bl y 3TUX CBUHOK POAUTBLCA TONBKO rMagkue ocobmn?

3. BbIiCHEHVE reHOTUMNOB poauTeNnen No pacLLensieHno B NOTOMCTBE

3apgavya 8

Y oBCa paHHAS ChnenocTb AOMUMHUPYET Had no3gHecnenoctbio. Ha onbITHOM ydacTke oT
CKpelumBaHusa MO34HECnenoro oBca C reTepo3nroTHbIM paHHecnenbiM nonydyeHo 69134 pacTteHus
paHHero co3peBaHus. Onpenenntb YMCNO NO3QHECNENbIX PACTEHUN.

3apgava 9

Mnogbl TomaTta ObIBaOT KPYrMbIMW WU TpylleBMAHbIMU. [eH Kpyrrmon dopMbl SOMUHMpPYET. B
NnapHUKax BbICaXXeHa paccaga, nonyyYyeHHas u3 rmbpuaHbix cemsH. 31750 kycToB vMenu nnoAabl
rpyweBmagHon gopmbl, a 92250 — kpyrnon. Ckonbko ObiNo cpeau BbIPOCLUMX KYCTOB FeTEPO3UrOTHLIX
pacTenunn?

PeweHue
A — kpyrnas copma, a — rpyliesngHas gopma.
1. Paccaga ©6bina nonydyeHa u3 rubpuaHbIX (reTepos3uroTHbiX) pacTeHun. Wx
reHoTun — Aa. PaclienneHvne B noTomcTBe, 6nmnskoe k 3 : 1, noaTBepxaaeT 3TO NpeanonoxXeHne.
2. Cpeamn pacTteHun ¢ Kpyrnow ¢oopmoi MiodoB MMEKTCA retepo3urotbl (Aa) u
romo3urotel (AA). Tlockonbky B F,npu MOHOrMOpMOHOM CKpeliMBaHUM HabnwgaeTcs
pactLuenneHve no reHotuny B nponopuun 1: 2 : 1, TO reTePO3nNroTHbIX PacTEHMIN JOIMKHO ObITb OT
obuero yncna pacTeHMn ¢ AOMUHAHTHbLIM NMpu3HakoMm, T.e. 92290 - 2/3 = 61500, unu B 2 pasa
Oonblue, YeM pacTeHWU C peLeccuMBHbIM NpuaHakom: 31750 - 2 = 63500.
OTtBeT
[eTepo3nroTHLIX pacTteHun 6bino NnpumepHo 62500.
4. OnpepeneHne BepoATHOCTU POXAEHUS NOTOMCTBa C MICKOMbIMU NPU3HaKaMu
BeposATHOCTbL NMoOsiBNeHUA ocob6erM C TEM WU WUHbIM TEHOTUMOM MOXHO OMNpefenuTb Mo

dopmyne:

YNCNO OXMAAEMbIX COBbITUI
BEPOATHOCTb = S
4nCcro Beex BOaMOXHbIX cobbituit | (1)

BepoATHOCTbL OCyLLEeCTBIEHNS B3aMOCBA3aHHbIX CODbITMI paBHa NPON3BEAEHUI0O BEPOSTHOCTEN
Kaxxgoro cobbITus.

3apgava 10

OgHa 13 @opm wWwu3opeHnn HacnegyeTcs Kak peueccuBHbin  npusHak. Onpegenutb
BEPOSATHOCTb poxaeHus pebeHka C Wwn3odpeHnern OT 340pPOBbIX POAUTENEN, eCcnu WU3BECTHO, YTO
BabyLka co CTOPOHbI OTUA M Aed Co CTOPOHbI MaTepu cTpaganv 3TuMmn 3aboneBaHnsMU.

PeweHne

1. MyxynHa W XeHWWHa 340pOoBbl, CredoBaTeNbHO, OHW HECYT OOMUHAHTHbIN
reH A.

2. Y Ka)Kgoro U3 HMX OOWH U3 poauTenen HeC peuecCUBHbIN NPU3HaK LWN30PEHNN
(aa), cnepoBaTenbHO, B UX FEHOTUNE NPUCYTCTBYET TaKKe PELLECCUMBHBIVA FEH a, N UX reHoTUn —
Aa.

Cxema b6paka

P QAa dAa

3q0posa 370poB
rameThbl

Oa Qo Oa Qa

Fi AA Aa Aa aa
300pOB 300pOB 3gopoB  GoneH
25% 25% 25% 25%

3. BeposaTtHoCcTb nosiBneHus GonbHoro pebeHka paBHa 1/4 (4vcno cobbiTui, npu
KOTOPOM MOSABMSAETCS reHOTUN aa, paBHO 1, YACMO BCEX BO3MOXHbBIX COObLITUI PaBHO 4).

OTtBet
BeposaTtHocTb poxaeHus pebeHka, 6onbHOro wusodpeHnen, pasHa 25% (1/4).

3apava 11
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deHunkeToHypusi (HapyleHne aMWHOKUCIIOTHOrO oOMeHa) HacregyeTcs Kak pelecCUBHbIN
npu3Hak. XKeHa reTepo3urotHa no reHy eHUKETOHYPUN, a MY>K TOMO3UrOTEH MO HOPMAarbHOMY annesnto
3TOro reHa. KakoBa BepOSATHOCTb poXAeHMWs y HUX BonbHOro pebeHka?

3apaua 12

WpnaHgckne ceTTepbl MOMyT ObITb CrienbiMu B pe3ynbTaTe AeNCTBUSA peLieccnBHOro reHa. lNMapa
XMBOTHbIX C HOpMarbHbIM 3pEHWEM Adarna MOMET U3 HECKONbKWUX LLEHKOB, OOUH M3 KOTOpbIX OKasancs
cnenbiM. YCTaHOBUTb reHoTunbl poauTtener. OauH u3 3psumnx LLEHAT M3 3TOro nomeTa [OImkeH ObiTb
npodaH Ana AanbHenwero pasMHOXeHusi. KakoBa BEpPOATHOCTb TOrO, YTO OH reTepo3nroTeH Mo reHy
cnenoTbI?

5. OnpeaeneHne 4OMUHAHTHOCTU UIN PeLleCCMBHOCTU NPU3HakKa

Ecnu B 3agadve He yka3aHO, Kakov MPU3HaK ABMSETCS AOMUHAHTHbIM, @ Kakol peLeCCUBHbIM,
€ro MOXHO onpeaennTb, UCXoAs U3 CNeayrLLnX COOBpaxeHUn:

1. Ecnu npu ckpewmBaHun OByX OpraHM3MOB C anbTepHaTMBHbIMW NPU3HaKaMu B WX
NOTOMCTBE MPOSBMNSETCS TONbKO OAMH, TO OH 1 ByAeT AOMUHAHTHbLIM.

2. Ecnu y opraHnama Habnogaetcsa pacliensnieHMe B MOTOMCTBE, TO OH reTepO3UroTeH U,
cnepoBarenbHO, HeCEeT AOMUHAHTHLIN NMPU3HaK.

3. Ecnu y oByx poguTtenen, oaMHakoBbiX No peHoTuny, poanncsa pebeHoK C OTANYHbIM OT
HUX NPU3HAKOM, TO NMPU3HAK, UMEIOLLNACA Y UCXOAHbIX (POPM, ABMASETCS JOMUHAHTHbLIM.

3apgava 13

Ot ckpewmBaHua komonoro (6e3pororo) Obika ¢ poraTbiMU KOPOBaMWU MOMAYYUINCH KOMOIbIE U
poraTble Tenata. Y KOPOB KOMOSbIX XUBOTHbIX B POAOCINOBHOW He Bbino. Kakon npuaHak 4OMUHUPYET?
KakoB reHoTMn pogutenen n notomcrea?

PeweHue

1. Y KOpOB BCe Npeaku HeCnM TOT XKe NPU3HaK, 3Ha4YUT, OHN NpUHaanexaTt K YNCTOMN
NUHUKN U ABNSAKOTCH FOMO3UTOTHBIMM.

2. MotomcTBO F, He sABNsieTcst eauMHOOBOpasHbIM, CrieAoBaTeNbHO, B CKpeLlMBaHUM

y4acTBOBamnv ofHa WUy HECKONbKO reTepO3nroTHbIX 0coben. MocKonbKy KOPOBbI FOMO3UrOTHBbI, TO
reTepo3nroTHbIM SIBMSETCS ObIK.
3. [eTepo3uroTHble opraHn3mbl MNpu NOMHOM AOMWHUPOBAHUA HECYT OOMUHAHTHbIN

npusHak, cregoBaTenbHO, TakMM NPU3HAKOM ABMASETCS KOMOMOCTb.

3apava 14

OypmaH, nmetowmin nypnypHble UBeTbl, Aan npu camoonbineHun 30 NOTOMKOB C NypnypHbIMU 1 9
¢ 6enbiMu LBeTamun. Kakve BbIBOAbl MOXHO cAenaTb O HacrnegoBaHUM OKpPacKy LIBETOB Y pacTeHW 3TOro
Buaa? Kakas yacte notomctBa F; He gacT paclyenneHuns npu camoonbineHnn?

3apgava 15

Mpun ckpelwmBaHUn cepbix Myx Opyr ¢ Apyrom B ux notomcTtee F; Habnoganock paclienneHue.
1392 ocobu 6binu ceporo uBeTa n 467 ocoben — yepHoro. Kakow npuaHak goMuHupyeTt? Onpenenntb
reHoTUMNbI poanTenen.

3apava 16

[iBe yepHble caMKn MblLlIN CKpeLLmnBanuch ¢ KopuyHeBbiM caMmuoM. OaHa camka gana 20 YyepHbIX
n 17 Kopu4yHeBbIX MNOTOMKOB, a Apyrasa — 33 4depHbiX. Kakon npusHak goMuvHUpyeT? KakoBbl reHOTUMbI
poauTenen n NOTOMKOB?

3apavua 17

Y OByX 300pOBbIX poautenen poaunca pebeHok anbbuHoc. Bropor pebeHok 6bin HopMarnbHbIM.
[JOMVHaHTHBIV UMM peLeccuBHbIV reH onpegenseT anbbuHnam? OnpegenuTb reHoTUNbl poauTenen u
neten.

3apava 18

Mpu ckpelwmBaHnn cepbix Kyp ¢ 6enbiMu Bce NOTOMCTBO OKa3arnoch cepbiM. [1pu ckpelumBaHum
3TOro noTomcTBa onsATb ¢ 6enbiMu nonyyunock 172 ocobu, n3 kotopbix 85 cepbix. Kakol npusHak
AoMuHupyeT? KakoBbl reHOTUMNbl 06enx oopm 1 nx noTomcTea?

3apava 19

Mpu ckpelmBaHMM HOpManbHbIX Apo3odun Mexgy cobon B mx notomctee 25% ocobein
OKasanucb C yMeHbLUEHHbIMU rma3amu. [locnegHnx CKpecTunu ¢ poamMTenbCKUMM 0COBsSIMM U NONy4mnm
37 MyXx C yMeHbleHHbIMU 1 39 ¢ HopMarnbHbiMK rnaszamu. OnpegenvTb FreHOTUMbI CKPEeLUBaeMbIX B
obownx onbiTax Apo3odun.

3apgava 20

Y MNetun n Cawwm kapue rnasa, a y nx cectpbl Mawm — ronybeslie. Mama atux geten ronybornasas,
XOTa ee pogutenu mmenu kapue rnasa. Kakom npusHak gomuHupyet? Kakom uBeT rnas y nanbi?
HanuwwnTte reHOTUMNbI BCEX NEPEYUCEHHbIX ML

3apava 21

B ogHom u3 3oonapkoB NHAuW y napbl TUFPOB C HOPMaribHOW OKPacKow poaurics Turp-anbbuHoc.
Turpbl-ansBMHOCHI BCTpeYalTca KpanHe peako. Kakve OelcTBUS AOMKHbI NPOBECTN CenekuUOoHEpHI,
4YTOBbI KaK MOXXHO BbICTpPee NoNy4YUTb MakCuManbHOE KONIMYECTBO TUMPST C AHHLIM NPU3HAKOM?
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3apava 22

YcTtonumeble K gencteuio OAT camubl TapakaHOB CKpeLiMBanncb C YyBCTBUTESIbHBIMU K 3TOMY
WHceKkTMumMay camkamu. B F,;Bce ocobu okasanucb yctomumBbiMm k [OOT, a B F, npousoLwrsio
pacwenneHne: 5768 yctonumBbix U 1919 vyBcTBUTENbLHBIX. Kakon M3 npusHakoB goMuHupyeT? Kakas
YacTb YCTOMYMBLIX 0cobel nNpu ckpeLmBaHum mexay cobon 6yaeT AaBaTb YyBCTBUTENbHbLIX MOTOMKOB?

3apava 23

B nabGopaTtopuio ¢ Mbillamu, rOMO3UrOTHLIMUK MO FEHY Ceporo LBeTa, NPUBesnu M3 NUTOMHUKA
ceporo camua. Bce mmbpuabl nepBoro nokoneHus Obinu cepbiMu. Bcex rmbpuaHbix caMoOK 3TOro
MOKONEHMS CKPECTUNN C TEM Xe CaMLUOM U MOMy4yMnyM BO BTOPOM MOKOSMEHUU pacluenneHve no LBeTy
(cepble MbILK, YepHble MbilwK) B nponopuun 7:1. O6bAcHMTE pe3dynbTaTthbl, CHATAS, YTO OKpacka 3aBUCUT
OT OHON Napbl anneneu.

PeweHue

1. B notomcTtBe F, BCTpeyalTcs MbIlK C OTIIMYHBIM OT MCXOAHbLIX 0CO6en NnpnsHakoM. JTo
roBOPUT O TOM, YTO B CKpELUMBaAHWW Yy4acTBOBANW reTepo3uroTHble opraHunambl. cxodHble camku
rOMO3UroTHbI MO YCMOBUIO 3a4a4u, crnegoBaTeribHO, reTepo3nroTHLIM ABMSETCH camel,.

2. Cepbli uUBET ABMsE€TCA [OOMUHAHTHBIM TMPU3HAKOM, TaK Kak OH nposiBAsieTca Yy
reTepo3nMroTHoOro camua.

3. Mpn ckpewmBaHNM rOMO3UTOTHLIX U TFETEPO3UrOTHBLIX MbIEN MOMOBUHA MNOTOMCTBA
F, 6yoet nmeTb reHoTmn AA 1 nonoBuHa — reHoTun Aa.

4, Bo BTOpOM MOKOMEHUU CKpelMBaHME camua C FrOMO3WUIOTHBIMW CaMKaMu U3 MnepBon
nonoBuHbl ByoeT gaBaTh TOMbKO CEPbIX MbIWAT, @ CKpeliuBaHMe C reTepo3vroTHbIMM camkamu byger
AasaTtb pacuienneHve B npornopumm 3:1, T.e. OONA YepHbIX MblwaTt B notomcteBe F, Byaet pasHa:
1/2 - 1/4=1/8, roe 1/2 — BepoOATHOCTb TOro, YTO camel, OydeT CKpelLleH C reTepo3UroTHOM CaMKOM
(TOnNbko B 3TOM Cry4yae BO3MOXHO POXOEHWE YEPHOro MbILWOHKA), a 1/4 — BEpOATHOCTb MOMy4YeHUs
Takoro notomMka OT 3TOro ckpewmBanus. ObLasi BEpoATHOCTb B A@HHOM CIlydae paBHa NpOW3BELAEHUIO
BEPOATHOCTEMN.

OTo ygoBneTBopsieT YCnoBWMKO 3agadvn. PacuienneHne B COOTHOLUEHUM, OTMM4Yalolemcsa oT
mMeHgenesckoro (3:1), obycrnoBneHo Tem, YTO B CKpeLLMBaHMM y4acTBOBaNM reHETUYECKN HEOAHOPOAHbIE
CaMKM.

3apava 24

HacnepoBaHue pesyc-cakTopa ocyLecTBNAeTCsl N0 0ObIYHOMY ayTOCOMHO-AOMUHAHTHOMY TUMY.
OpraHusm ¢ pesyc-nonoxurtenbHoiM aktopoM (Rh+) HeceT JoMMHaAHTHLIN reH R, a pesyc-
oTpuuaTenbHbIN (rh—) — peueccuBHbIN reH r. Ecnn MyxX 1 XeHa pesyc-nonoXuTerbHbl, TO MOXeT M UX
pebeHOK ObITb pe3yc-oTpuuaTenbHbIM?

3apava 25

PebeHok pesyc-nonoxuteneH. Kakon pesyc-gaktop MoxeT ObITb Y poautenein?

MpakTnyeckas pabora 12.

U3yyeHne oCHOB cenekuum u BUOTEXHOSOrUM.

Llenb paboTbl: paccMOTpeTb OOLLHOCTb MPUHLIMNOB CENEKUMOHHON paboTbl 1 MX cneunduky.

3apaHue Ne1

3anonHute Tabnuuy "XapakrepucTuka onblNeHns y pacteHuin”

ABrneHue KpaTkas B03MOXHbIN pe3ynbTaT 3HayeHne ansa
XapakTepucrtuka NOMNOXMUTENbHBIN | OTpULATErNbHbIA | CENeKUMOoHHOK
NPaKkTUKn
nepekpecTHoe
onbineHne
CamMoorblieHne

3apgaHue Ne2
3anonHuTe Tabnuuy "MeToapl cenekumm pacteHmn”

HasBaHve meToaa XapakTepucTuka Mpymepbl  COPTOB,  MOMYYEHHbIX
JaHHbIM MeToA0oM
1.
2.
3
3apgaHue Ne3
3anonHuTe Tabnuuy "Tunbl CKPELLMBAHNS B XXMBOTHOBOACTBE"
Tunbl KpaTkas Llens PesynbTar ckpelumBaHus npumepsbl
cKpeLmBaHms XapakTepucTvka | NpUMeHEeHUs | NonoXuTenbHbI | oTpuuaTenbHbI
POLCTBEHHOE
HEPOACTBEHHOE

3apaHue Ne4
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3anonHute Tabnuuy "MeToabl cenekumm pacTeHUM 1 XKUBOTHbIX"

MeTtoabl, o6bwme gnsa | OcobeHHocT MeTogoB cenekumn | OcobeHHocTH MeToO0B
cenekummM pacTeHun W© | pacteHuwn ceneKkUum XXMBOTHbIX
KUBOTHbIX

MpakTnyeckas pa6ora 13

Tema. CocTaBneHne cxem CKpeLuuBaHus.

Llenb: Ha KOHKPETHLIX MpMMepax 3akpenuTb 3HaHUS NO reHeTuKe.

Xop paboTbl.

3apava l

UepHasa Kkpacka LWepCTU KPYMHOro poratoro ckoTa onpegensietcd AOMUMHAHTHbIM reHom B, a
KpacHasi — peL,eccuBHbiM — B. Kakum ByaeT nOTOMCTBO OT CKpeLMBaHUSA rOMO3UTOTHOM KPacHOW KOPOBbI
C FOMO3UIOTHBIM YEPHbIM BbIKOM?

CocTtaBbTe CXemy CKpeLBaHus.

3apava 2.

Mnogbl TomaTa GbIBaOT KPYrfbiMU U rPyLIEBUAHLIMKU. [eH rpyweBnaHon opmbl JOMUHMPYET.
KakoB GyaeT BHeELHUA B1A NEpBOro M BTOPOro MOKOMEHMIN MPU CKPeLUMBaHUN PacTEHUsi, FOMO3UIOTHOro
no reHy, onpegensiowemMy Kpyrnyiwo c¢opmy MIof4oB, C pacTEHVMEM, MMEKLME TpyLIEBUAHbIE NNOAbI?
CocTtaBbTe CXemy CKpeLLUBaHusl.

3apava 3.

Mnogbl TomaTta GbIBalOT KPYrNbIMK U TpyLIEBUAHbIMK. [eH Kpyrnon cdhopMbl JOMUHMPYET. Kakos
OyadeT BHELWHWI BUA MEPBOro M BTOPOrO MOKOMEHMIA NMPU CKpeluMBaHWM pPacTeHUs, TOMO3UIOTHOIO Mo
reHy, onpegenstoowiemMmy Kpyrnyilo ¢opMmy nnogos, C pacTeHWEM, MMellMe rpyleBugHble nnogbl?
CocTtaBbTe CXemy CKpeLuBaHus.

3apava 4.

OT cepow KpomnbunxXmM 1 CepbixX KPOMMKOB ObINo nonyyeHo notoMctBo: 503 cepbix u 137 6enbix
KponbyaTt. Kakon useT wepctun goMuHupyet? Onuwnte reHoTunsl poautenen n notomkos. CoctaBbTe
CXeMy CKpeluMBaHus.

lpakmu4eckast paboma 14

Tema. PelueHue reHeTUYECKMX 3a4ay Ha MOHOrMOpuAaHOe u AUrMbpuaHoe cKkpewmBaHue.

Llenb: Ha KOHKPETHLIX MpMMepax 3akpenuTb 3HaHUS MO reHeTuKe.

3apava 1.

CkpelymBanucb  BbICOKOpPOCHbIE  KpacHOMMOAHble  (OOMWMHAHTHble  MpPU3HakKW)  TomaThl,
reTepo3nroTHble Mo 060MM NpU3HaKam, C HU3KOPOCITIbIMY KPACHOMMOAHBIMM TOMaTaMm, reTePo3NroTHLIMM
no BTOpOMY Npu3Haky. B pesynbTate aToro ckpelmsanuns nonydeHo 620 notomkoB. CKOMbKO cpeam HUX
OyaeTt retepos3nrot no o6oMM NprusHakam 1 CKOMbKO roOMO3UroT no o6omm npusHakam?

3apava 2.

Mpn ckpewmBaHNM YepHbIX MbIWEN C AFMHHBIMU YLWIAaMU U KOPUYHEBLIX MbILEA C KOPOTKUMMU
ylwiamMmy BCe MOTOMCTBO OKa3anoCb YepHbIM C AMWMHHbIMK ywamu. B pesynbTate ckpelimMBaHusA 3TOro
notomctea mexagy cobow nonydunu 144 mbiwoHka. Onpegenutb reHOTUMbl MOTOMCTBA M KONUYECTBO
MbILLAT KaXAoro nofy4yeHHoro peHoTmna.

3apava 3.

Mpun ckpelimMBaHMM YMCTOMOPOAHBLIX Be3yxux oBel Genon MacTu C YMCTOMOPOAHBbIMU YEPHBLIMU
OBLaMW, UMEILLMMMN OJIMHHbIE YLLIW, B NEPBOM MOKONEHWMN NOMy4unu 6enbix oBew, C ASIMHHLIMU YLLIaMMu.
Bo BTOpoM nokoneHuun nonyumnu 768 arHat. Ckonbko sArHat B F, OyayT 6enbiMm 1 Kakas 4actb cpeau
HUX OKaxeTcs 6esyxummn?

3apava 4.

Y cobak YepHbIN LBET LWEePCTU AOMUHUPYET Had KOPUYHEBbIM, a KOpOTKas LWepCTb - Hag
ANVHHOW. Kakon MpouEeHT KOPOTKOLLEPCTHbIX KOPUYHEBBLIX LUEHKOB MOXHO OXMAaTb OT CKpeLiuBaHUs
ABYX reTepo3nroTHbix No obomm nprusHakam cobak?

MpakTnyeckas pa6ora 15.

PeweHne reHeTM4eCKMX 3aAay Ha HeNosiHoe AOMUHMPOBaHWe U  AuUrMbpuaHoe
cKpelwmBaHue

3apava 1

Y 4YenoBeka reH MENIKOBBIOLWNXCA BOSIOC SIBNSETCA TFEHOM HEMOMHOMo AOMWMHUPOBAHMS MO
OTHOLLUEHMIO K reHy npsimbix Bosnioc. OT Opaka >XeHLUMHbI C NPSMbIMU BONIOCAMM U MY>KYMHbI, UMEIOLLLETO
BOJTHUCTbIE BOJSIOCHI, pOoXaaeTcs pebeHoK ¢ NpAMbIMU, Kak Yy maTepu, Boniocamu. MoxXeT N nosBuTLCA B
3TOM cemMbe pebeHOK C BONMHUCTbIMM Borocamu? C MenkoBbHOLWMMUCA Boslocamu? WM3BECTHO, 4TO Yy
reTepos3nroT BOJIOCbl BOSIHUCThLIE .

3apgava 2
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MoTomcTBO Nowagen 6enon n rHegon MacTen Bcerga UMeeT 30JI0TUCTO-XKENTYHO OKpacKy. Y ABYX
30JTOTUCTO-XKENTLIX NOWAAen NosBMSTCS XepebsTta: Genbin n rHegon. Paccuntaiite, kakoBa 6bina
BEPOSTHOCTb MNOSIBIIEHUST TakMX >XepebaT, ecnu M3BecTHo, 4YTo 6Genas MacTb onpegensiercsi
AOMWHAHTHLIM FEHOM HEMOSTHOro OOMMHUPOBAHMS, a rHefasi — pPeLeccuMBHbIM reHoM. byayT nu cpegu
noToMCTBa 3TUX Jlolladen 3050TUCTO-XenTble xepebata? KakoBa BepoOATHOCTb MOSIBIEHUST TaKUX
xXepeobaT?

3apava 3.

Ecnu y nweHuupbl reH, onpegensitowuin Manyto AfvMHY Koroca, He NMOMIHOCTbI0 AOMUHMPYET Hag
reHoM, OTBETCTBEHHbLIM 32 BO3HWKHOBEHME Koyioca OOMbLUON ANWHbI, TO KaKOW ANMHbLI MOTYT MOSIBUTLCSA
Npwv CKPeLLMBaHUN ABYX pacTEHUM, UMEIOLLNX KONMOCbS CpeaHen AnnHbI?

ANTMBPUOHOE CKPELUMBAHUE

3apgava 1
M3BecTHO, 4TO TreH LecTunanocTn (ogHOW W3 pasHOBMOHOCTEW MONMUOAKTUIIMKM) U TEH,
KOHTPONUPYIOLINA HanuuMe BECHYLLEK, — [JOMWHAHTHbIE TeHbl, PacMoOSfiIOKEHHble B pasHbiX napax

ayTocoM. >KeHWuHa C HOpPManbHbIM KONMYECTBOM ManbLeB Ha pykax (C MATb nanbuamu) u ¢ MWUMIo
pa3bpocaHHbIMU BECHYLLKaMW Ha n1ue BCTynaeT B Bpak C MyXXYMHON, Y KOTOPOro Takke Mo NATb NanbLes
Ha KaXdow pyke, HO He OT pOoXOEeHWs, a Mnocrne nepeHeceHHOW B AeTCTBe onepauun no yaaneHuto
nVLWHero (WecToro) nanbLa Ha KaXXgon pyke. BecHyllek Ha nuue MyX4YuHbl He BbINo OT POXAEHWS, HET 1
B HacToswee Bpems. B aTon cembe umeeTcss eAMHCTBEHHbIN pebeHokK: nATunanbiin, Kak maTb, 1 6e3s
BECHYLLEK, KaK oTeLl,. BbicuMtanTe, kakoBa Obina BEPOSTHOCTb Y 3TUX poguTenen npovMsBecTu Ha CBeT
MMEHHO Takoro pebeHka.

3apava 2

M3BeCcTHO, 4TO KaTapakTa W PbIKEBOSIOCOCTb Y YerloBEKA KOHTPONMPYTCA OOMUHAHTHLIMMU
reHamu, IoKanu3oBaHHbIMM B pasHbiX Mapax ayTocoM. PbhkeBonocasi XeHLWWHa, He cTpagatoluasi
KaTapakToW, Bbllfla 3aMy)X 3a CBETIOBOJIOCOM0 MYX4YMHY, HEAABHO MNEepeHecLUero ornepauuio Mo
yaaneHuo katapaktel. Onpegenute, kakne AeTu MOTyT POAUTBLCH Yy 9TUX CYNpyroB, ecrnv UMeTb B BUAY,
YTO MaTb MYXXYUHbI MMEET TaKOM ke PEeHOTUM, KaK U ero XeHa (T. €. OHa pbbKeBOMNocas, He umerLlas
aTon 6onesHun rnas).

3apgava 3

Kakumun npusHakamm OyoyT obnagaTte rmbpuaHble abpukocbl, MOMy4YeHHble B pe3yrnbrare
ONbINEHNsT AUIOMO3UTOTHBLIX KPaCHOMMOAHbIX PacTEHUA HOPMANbHOTO POCTA, MbIbLON XENTONMOAHbLIX
KaprimkoBbIX pacTeHnin? Kakon pesynbTaTt gacT ganbHewee ckpeLwmBaHue Taknx ruopungos?

3apava 4

Y 4enoBeka cBoOofgHadA Mouka yxa (A) QoMuHMpYyeT Hag HecBobogHoW, a nogbopodok c
TpeyroneHo amkon (B) — Hapg rmagkmm nogbopogkoM. Y MyXYMHbl — HecBobogHas Mo4Yka yxa u
noabopoaoK C TPEYronbHOM SIMKON, @ Y XXEHLLMHbI — CBOOOAHAA MOYKa yxa 1 rmagkun nogbopoaok. Y HuMx
pOaUIiCst CblH C HECBOBOAHOW MOYKON yXa M rmagkum nogbopoaKkom.

A) CkonbKko TMNOB rameT 06pasyeTcs y My>KUnHbI?

B) Ckonbko pasHbix EHOTUNOB MOXET ObIThb Yy AETEN B 9TON CEMbE?

B) Ckonbko pa3sHbix reHOTMNOB MOXET ObITb Y AeTel B 3TON ceMbe?

) KakoBa BeposiTHOCTb poxaeHuss pebeHka co CBOOOAHOM MOYKOM yxa W TNagkum
noagbopoakom?

[1) KakoBa BepOATHOCTb poxaeHusi pebeHka ¢ TpeyronbHoM sSMKO HO nogbopoake?

B) KakoBa BepoOsiTHOCTb TOro, YTO B 3TOM CeMbe [Ba pasa noaps poadtrca peLecCUBHbIE
romMo3uroTbl?

X) KakoBa BepOATHOCTb TOro, YTO B 3TOW CeMbe 4YeTblpe pasa noapsi poasaTcs peLecCUBHbIE
romMo3unroTbl?

3apgava 5

Y gypmaHa KpacHasi okpacka LBeTkoB (A) OOMUHMpyeT Hag Oenoi, a wunoBaTble CEMEHHbIe
kopobouku (B) — Hag rmagkumun. CkpelumBanu reTepo3nroTHble pacTEHUs U Nony4mnu 64 notomMka.

A) CKOMbKO TUMOB rameT eCTb Y KaXXA0ro poaMTENbCKOro pacTeHusa?

B) Ckonbko pasHbix reHoTMNoB 0bpasyeTcs Npu Takom CKpeLuMBaHUm?

B) Ckonbko Nony4nTcsa pacteHui ¢ KpacHbIMU LBETKAMU?

r) Ckonbko nonyyuTcs pacteHun ¢ 6enbiMuM  UBETKAMM W LWIMNOBaTbIMW  CEMEHHbLIMU
Kopoboukamn?

) Ckomnbko pasHbIX reHoTunoB 6yaeT cpeau pacTeHuWrM C KpacHbIMUM LBETKaMu WU rmagkumu
CEMEHHbIMU Kopoboykammn?
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3apayva 6

Y TomatoB kpyrnble nnogpl (A) AOMUHUPYIOT Haj rpyLeBMAHBIMY, @ KpacHas okpacka nnogos (B}
— Hap xénton. PacTteHue c KpyrnbiMM KpacHbIMM MiogaMy CKPeCTUnM C pacTeHnem, obragaromm
rpyLWEeBUAHBIMW XeNTbIMW Nriogamu. B noTomcTBe Bce pacTeHus ganuv Kpyrible KpacHble nnogebl.

A) Kakumu ymdpamm oTMeUeHbl HUXKe reHOTUMNbl poauTenen?

B) Kakumu Lmdpamm oTMedeHbl Hke reHoTuNbl rmbpuaos?

B) Ckonbko TnoB rameT obpasyeTt rubpuaHoe pacteHme?

Il Kakoe pacwenneHne no deHoTUny [AOMKHO ObiTb B MNOTOMCTBE, €CMnM pacTeHue ¢
rpPyLEBUAHBIMM XENTLIMU NNOSAMM CKPECTUTD C AUTrEeTEPO3UTrOTHBIM (MO 3TUM NpU3Hakam) pacTeHnem?

) Kakoe pacwenneHne no deHoOTUNYy [OMKHO ObiITb B MNOTOMCTBE, €CMNW pacTeHue ¢
rpyLLIEBUAHBIMM XENTLIMM NIIO4AMU CKPECTUTb C NIOOON YaCTUYHOWN reTepo3nroTon?

3apgaua 7

OkKpallleHHOCTb  LUEePCTM KPOJIMKOB (B MPOTMBOMOJSIOXKHOCTL — anbOMHM3MY) onpegensietcs
OOMWHAHTHbLIM reHOM. Ll|BeT Xe OKpaCcKu KOHTPONMpYeTCs APYrMM TFeHOM, PacrnofioXeHHbIM B OpYyrom
XpomocoMe,. lMpuyem cepbii LBET OOMUHUPYET Hag YepHbiM (Y KpOMMKOB-anbOWMHOCOB reHbl LBeTa
okpacku cebsi He nposiBnsaoT). Kakumun npusHakammu 6yoyt obnagatb rmbpugHbie hopmbl» NOMyYEHHbIE
OT CKpeLMBaHNs CepbIX KPOSMKOB C anbbuHocamun, HeCcylmMMun reH YepHoun okpackn? lNpegnonaraetcs,
YTO MCXOOHbIE XXMBOTHBIE TOMO3UrOTHbLI MO 06OMM YNOMsSIHYTLIM 3aecb reHaMm. Kakas yacTtb kponukoB F2
OKaxeTcs YepHomn?

3apava 8

M3BecTHO, YTO HOopMarbHbI POCT Y OBCa AOMUHMPYET Haf rMraHTU3MOM, a paHHeCnenocTb Hafg
nosgHecnenoctblo. Bce ucxodHble pacTeHUst FOMO3UFOTHbI U reHbl 0BOMX MPU3HAKOB HaxodATcs B
pasHbIX XxpoMocomMax. Kakumu npusHakamu 6yayt obnagaTte rubpuabl paHHecnenoro oBca HopMarnbHOro
pocTa ¢ nosdHecnenbiM ruraHTckoro? Kakoi pesynbTaT AacT AanbHelllee cKpelluBaHne mexay cobon
Takux rmopungos?

3apaua 9

OnepeHHOCTb HOr y Kyp (B MPOTMBOMOSOXHOCTb ONbIM) onpegensercad GOMUHAHTHbIM FEHOM.
"opoxoBuAaHbIM rpebeHb AoMUHMPYeT Hag npocTbiM. Kakumu npmusHakamum 6yayT obnagatb rubpugHble
POpMbI, NOAYYEHHbIE OT CKPEeLLMBaHNSA Kyp C FOPOXOBUAHBIMY rPEBHSAMM, UMEIOLLMMM ONEPEHHbIE HOMK, C
FOMOHOTMMW  Kypamu, WMerLwmnMn npoctele rpebHn? [lpegnonaraeTcs, YTO WCXOAHblE >KMBOTHbIE
rOMO3MroTHbI N0 060MM yNOMAHYTbIM 3aech reHaM. Kakas yactb F2 okaxeTcs ¢ ropoxoBuaHbiM rpebHem
1 ronbiMn Horamm?

3apava 10

MN3BecTHO, 4YTO KaTapakTa W PbDKEBONOCOCTb Y YerioBeka KOHTPONMPYHTCS AOMWHAHTHBLIMH
reHamu, nokanu3oBaHHbLIMKM B pa3HblX Ta Napax ayTocoM. PbbkeBonocas XeHLUMHa, He cTpajatoLuas
KaTapakToW, BbilLNa 3aMyX 3a CBETMOBOSIOCOr0 MYXYMHY, HELABHO MNEepeHecLlero onepauuio Mo
yoaneHuto katapaktbl. Onpenenutb, Kakne AeTU MOryT STUX Cynpyros, ecrnv UMeTb B BuAy, YTO MaTb
MY>XYMHBI UIMEET TaKow xe DEHOTUN, KaK U ero XeHa /T.e. OHa PbIXXEBOIoOcasi U He UMEET KaTapakTbl).

3apava 11.

OT Opaka pbbKEBOMOCOM >XEHLUMHbI C BECenbiMM BECHYLIKaMW Ha fMue U 4epHOBOSIOCOro
MYXXYUHbI, HE WMEIOLLEro BECHYLUEK, MNOSABUNICS pebeHOK, FeHOTUNM KOTOPOro MOXHO 3anucaTb Kak
auromopeueccuB. Onpegenntb FeHOTUNbl  poauTenent pebeHka, (eHoTUn camoro nmnoTomMka W
BEPOSITHOCTb MOSIBNEHNSI TAKOro pebeHka B 3TOM CEMbE.

3apgava 12.

Y yenoseka kapwii LiBET rna3 AOMUHMPYET Hag ronybbiM, a CNocoBHOCTL Nny4lle BnageTb NpaBow
PYKOW OOMMHUPYET Han JIEBOPYKOCTbI, MPUYEM TreHbl OOOMX MPU3HAKOB HAaXOASTCS B PasfUYHbIX
Xpomocomax. Kapernaselii npaeLua XeHUTCsl Ha ronybornason neswe. Kakoe NnOTOMCTBO B OTHOLUEHUM
YyKa3aHHbIX MPU3HAKOB crnefyeT oxugaTb B TakoM cembe? PaccmoTpute ABa crydvas: Korga toHowa
roMO3UroTeH no oboum npun3Hakam 1 Korga oH no HUM reTepo3nroTeH.

3apaua 13.

HacnepctBeHHass crenota y nogen MoxeT ObiTb obBycrioBneHa MHOTMMW  pasnnMyHbIMU
npuymHamu. B aton 3apgade n Ne 14 mbl 6ygem vmeTb B BUOY TOMbKO ABa BuAa Crenotbl, NpuynHa
KaXK4oro M3 KOTOpbIX onpeaensieTcs CBOMM peLeccuBHbIM reHoM. CKonb BEPOSITHO, YTO pebeHOK poanTcs
cnenbiM ecnn oteu M Matb ero oba cTpagaroT O4HMM U TEM Xe BMAOM HacneacTBEHHOM crnenoTtbl? A
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.€CIn pasnmyHbiMn? CBSXXUTE NONYyYEHHbIN OTBET C HEOOXOANMOCTBIO OCODEHHO TLATENBbHO CNeanTh 3a
TeM, YToObl BCTynatowmne B 6pak apyr ¢ ApYroM Crienble He COCTOSANM AaxXe B OTAanNeHHOM poacTBe.

3apava 14.

OueHunTe BEPOSATHOCTb poXxaeHUs pebeHka cnenbiM, ecriv poaMTenu ero 3ps4dne, a obe 6abyLikm
CTpagalT oAMHaKoBbIM BUAOM HacrneAacTBeHHon cnenoThl (cM. 3agadvy Ne 13). A ecnu cnenoTta 6abywek
obycrnoBneHa pasnuuHbiMuM reHamn? B oboux cnydasx npegnonaraeTcs, YTO reHOTunbl Aefyllek He
OTAroLLEeHbl reHamMu CrenoThbl.

3apava 15

"omo3uroTHast Apo3odumna XenToro UBeTa ¢ O4eHb Y3KMMW KpbinbsaMun 6e3 LEeTUHOK CKpeLleHa C
06blyHOM gposodmnon. Kakumm OyayT rmbpuabl M Kakoe NOTOMCTBO MOMy4uTCH B pesynbTrate
cKpelumBaHus Mexgy cobon aTux rmbpuaoB? WM3BeCTHO, YTO PELECCMBHbLIM FeH XXEenTOW OKpacku K
AOMWHAHTHBIN FeH Y3KUX KPbINbEeB HaxoAMTCA BO BTOPOW XPOMOCOME, @ PEeLEeCCUBHbIN reH OTCYTCTBUS
LLIeTVHOK — B TPETbEN.

MpakTnyeckas pabora 16
PelweHune reHeTUYeCKMX 3a4a4 Ha CLENJIeHHOe HacriefoBaHue.

3apava 1l

KeHwmHa, nmetowas runonnasunio (MCTOHYeHe) amanun 3y060oB, BbIXOAUT 3aMyX 33 MYXYMHY, Y
KOoTOporo Takou xe agecpekt. OT aToro 6paka poxxgaeTcss Manbyuk, He CTpagdalowmnn JaHHOW 6onesHbHo.
KakoBa 6bina BEepOSTHOCTb MOSABMIEHWS B 9TOW CeMbe 340POBOr0 Marb4vka, B OTMYME OT CBOUX
poauTenen He cTpajarowero runonnasven amanu? KakoBa BepOATHOCTb MOSIBMEHUSI B 3TOW CEMbE
3[0POBOW AEBOYKN?

M3BeCTHO, YTO reH, OTBETCTBEHHbIA 3a pas3BUMTUE TUMNONMA3vM 3Manu, — LOOMMWHAHTHBIA TeH,
rioKkanun3oBaHHbIA B X-XpOMOCOME; FeH, KOHTPONMpYLLMA OTCYTCTBUE paccMaTpuBaemoro 3abonesasi, —
pPEeLEeCCHBHbIN reH X-XpOMOCOMbI.

3apgava 2

Ot Bpaka My>X4YUHbI, Yy KOTOPOrO HET paxuTa, YCTOMYMBOrO K NNIEYEHMIO BUTAMUHOM D, 1 XXeHLUHBI,
CcTpagawLien aTum 3abonesaHuem, poxagaetcsa 3gopoBasa gesovka. MoxeT nu gaHHas ObiTb abCONOTHO
YBEPEHHOW B TOM, YTO M BCE MOCMNeAywline OeTn, poauBLUMECA B 3TOM CEMbe, OyayT Takummn xe
30pOBbIMU, KaK 1 3Ta AeBOYKa-nepseHeL,?

M3BECTHO, YTO reH, OTBETCTBEHHbLIN 3a pa3BuUTME 3TOM BONesHn, — OOMUHAHTHbLIA FeH MOJSTHOro
OOMUHNPOBaHUSA, NOKanM3oBaHHbIN B X-XpOMOCOME.

3apayva 3

M3BecTHo, 4TO TreH remounun (HecBepTbiBaEMOETb KpPOBU) — pPELEeCCUBHLIA  TeH,
NOKanu3oBaHHbIN B X-XpoMocoMe. 340poBas >KeHWMHa, MaTb KOTOPOW TaK Xe, kak M oHa, Obina
300poBON, a oTel Obin remMoUMKOM, BbIWNA 3aMyX 3a MYXYMHY, CTpajalowero remModunmen.
MMosiBneHne kakoro MOTOMCTBA MOXHO OXugaTb OT 3Toro 6paka (OTHOCMTENbHO paccmaTpyMBaeMoro
3aboneBaHus)? Wcnonb3ywWTe npu peleHMn 3TOW 3agaynm BeCbMa pPacnpoCTpaHeHHyw opmy
n3obparkeHus NOMoBbIX XpPOMOCOM: X-XpoOMOcoMa — Tupe (—); Y-xpomocoma — nonyctpenka ().

3apavua 4

'eH, OTBETCTBEHHbLIN 32 pa3BMTUE TAKOro Mpu3Haka, Kak runépTpuxo3 (OBONOCEHUE Kpasi MOYKM
yxa), — OOWH W3 HEMHOINX PELECCMBHbLIX FEHOB, NOKaNM30BaHHbIX B Y-Xxpomocome. Ecnn myxuuHa c
rMNepPTPUXO30M XXEHUTCS Ha XKEHLLUHE, ¥ KOTOPOWN, ECTECTBEHHO, TMNEPTPUX03a HET, TO KAKOB pearbHbIl
LLaHC NosIBNEHNS B 3TON CeEMbe AETEN C TMNEepTPMX030M: ManbvmkoB? [leBoyek?

3apava 5

JKeHWwunHa HEeBepOATHO B3BONIHOBAHA CIy4yalHO MOSlyYeHHOWM OT  «Aobpoxenarenemn»
uHdopmaumen o TarHe ceMbn cBoero Myxa. Okasanoch, YTo U ee MyX, 1 ero bpaTbs, U UX oTel, — BCe
OHM B paHHeEM AeTCTBe NpoLUnun Yyepes xmpyprudeckoe otaenenuve LIPB pogHoro ropoga, rae kaxgomy ms
HMX Oblna cgenaHa OZHOTUMHASA onepauus No MWKBMAALUUM MEepernoHYaTocTy (MepenoHkn Mexagy
yKasaTernbHbIM U CpeAHMM nanbuamMm pyk). M xoTs Bce 3T My>XYMHbI HEU3MEHHO YCMELHOo 13baBnsanuck
OT [aHHOro BPOXAEHHOro AedekTa U MbiTanucb BOOOYLUEBNEHHO YOeauTb XKEHLUMHY, HACKOJIbKO 3TO
0e3bone3HeHHO M NErko yCcTpaHWMO, >XeHWuHa obpaTunack 3a coBeToM K Mepgukam. Kak OygyT
BbIMMSAAETb OETU, POXOEHHble OT OOHOro0 U3 MNpeacTaBuTENer 3TOr0 MO MEHbLUe Mepe CTPaHHOro
«nepernoH4YaToro» ceMencTBa: Manbunkn? [esoukn?

MpakTnyeckas paéora 17

N3yyeHne 3BONMIOLIMOHHBLIX TEOPUNA.

Llenb paboTbl: NO3HAaKOMUTbL y4aLLUUXCH C UCTOPUEN SBOSNIOLMOHHBIX MAEN.
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3apaHue Ne1
3anonHuTe Tabnuuy

YyeHble 3HaueHue ero pabot Onpepnenexune OwunboyHble  BO33peHUs,

A04apBUHOBCKOIO MOHATUSA «BMAY CBSI3aHHblE C  YPOBHEM

nepuoga pasBUTMS  Haykm  ero
BpEMEHMU

K. JlnHHen

XK.B. Jlamapk

3apgaHune No2
3anonHuTe Tabnuuy "OBOMOLUMOHHbIE NPEACTaBNEHMS U NOEN B TPYAAX PYCCKMX YYEHbIX".

YYyeHble OBONOLMNOHHLIE B3rMsabl

3apnaHue Ne3
3anonHuTe Tabnuuy: NPeanochifiki NOSABNEHUS 9BONHOLMOHHOW TEOPUM

CoumarnbHO - 9KOHOMUYeCcKue Hay4HblE

MpakTnyeckas pa6ora 18.

U3yyeHne chopmmpoBaHus BUAOB 1 NONYNALUMA.

LIEJTb PABOTHBI:

HokasaTb, YTO AnA YCTAHOBMEHMS MPUHAANEXHOCTU 0COOM K AaHHOMY BMAy HEOOXOOMMO 3HaTb
HECKOJTbKO KpUTEPUEB, XapaKTepuayoLwmnx ocobb BCECTOPOHHE.

OBOPYOOBAHME:

MnnocTpaTvBHEI MaTepuan (o3epHasa U nNpyaoBas MsryLikun), 4ononHuTeneHas buonornyeckas
nutepartypa, reorpacuyeckuii atnac.

TeopeTnyeckas 4yacTb paboTbi:

Bug — 370 COBOKYNHOCTL 0COBEN, CXOOHbBIX NO KPUTEPUAM BMAA OO TakoW CTEMEHU, YTO OHW MOTYT
B €CTECTBEHHbIX YCMOBUSIX CKPeLLMBaTbLCA M AaBaTb NNOAOBUTOE NOTOMCTBO. [1nogoBuToe NOTOMCTBO —
TO, KOTOpPOE caMO MOXeT pasmHoxaTbcs. NMpumep HennogosBuToro motomctea — Myn (rmbpug ocna wm
nowagm), oH 6ecnnogeH.

Kputepuin oT rpedeckoro "KputepuoH" — cpefcTBo Ana cyxaeHus. Kputepuin — npusHak, no
KOTOPOMY NPOWM3BOAUTCH onpedeneHve Buaa opraHusma. Kputepun, no KOTOPbIM MOXHO CyAUTb O
NpyHaanNeXxHoCTM AaHHbIX ocober K OgHOMY BUAy, cneayoLme:

. Mopdonormyeckuit — BHyTPEHHEE 1 BHELLHEE CTPOEHME.

. Pun3nonoro-bMoxumMmn4ecknin — kak paboTarloT opraHbl 1 KNeTku.

. MNoBeaeH4eckunn — nosegeHne, 0cCO6eHHO B MOMEHT Pa3MHOXEHUS.

. OKOINOrM4ecknii — COBOKYMHOCTb (akTOPOB BHELUHEN cpefpbl, HEOOXOAUMbBIX ANSt XKWU3HU
BMaa (Temnepartypa, BNaxHOCTb, NULLA, KOHKYPEHTbI U T.M.)

. leorpadmyeckmn — apean (obnactb pacnpocTpaHeHusi), T.e. TEPPUTOPUS, Ha KOTOPON
KMBET AaHHbIV By,

o "eHeTVKO-penpoayKTUBHBIN — OAMHAKOBOE KOMUYECTBO W CTPOEHUE XPOMOCOM, YTO

no3BongeT opraHnaMam gasatb NoJ0BUTOE NOTOMCTBO.

KpuTepun BMaa OTHOCUTENbHbI, T.€. MO OOHOMY KPUTEPUIO Hemnb3sd CyauTb O Buae. Hanpumep,
CYLLEeCTBYIOT BUALI-ABOMHUKM (Y ManspunMHOro komapa, y Kpbic U T.4.). OHUM Mopdonornyecku Apyr ot
Apyra He OTNUYaloTCs, HO MMEKT pasHoe KOMMYeCTBO XPOMOCOM WM MO3TOMY He garT notomctea. (To
ecTb Mopcdhonormyecknin  Kputepu  He paboTaeT [OoTHOocuTeneH], HO paboTaeT reHeTuKo-
penpoayKTUBHBIN).

MpakTnyeckas 4acTb paboTbi:

X0 PABOTHI:

1. PaccmoTpuTe npeanoXeHHoe >XMBOTHOE W OMpedenute ero Bug MO Creaylolmnm
KpUTEPUSAM.

Mopdonornyeckun.

T, OnuHa Tena cocTtaBnsetr 6—13 cMm, macca— pgo 200r. Teno yanuHéHHoe, mopaa

oBasbHasi, HEMHOrO 3aoCTpéHHas. CBepxy Teno okpaweHO B Oypo-3enéHbiil LBET pasHbiX OTTEHKOB C
TEMHBIMW NsiTHAaMW. Bgonb ronoBbl M MO3BOHOYHMKA Yy OonblnHcTBa ocoben (oo 90 %) npoxoguT
cBeTnas norioca pasHon CTEMNeHU BbIPaXEHHOCTU. HWXKHSAA YacTb Terna okpalleHa B rpsi3aHO-0enbin nnm
cnerka >entoBaTblil LBET, B GONbLUMHCTBE CMy4aeB C MHOrOYMCMNEHHBIMW TEMHbLIMWU, MHOTAa YEPHLIMU
natHamu. [nasa 4pko-30M10TUCTOro uBeTa. [0foBacTMK CBETNO-ONIMBKOBOM OKpacku, rpyLieBngHomn
dopmebl. Ecnu ronenn npwxkatel K 6egpaM M pacnonoXeHbl NepPneHOUKYNspHO K NPOAOMbHOW OCu Tena,
TO TrONEHOCTONMHbIE CYCTaBbl 3axo4AT ApYr 3a Apyra. BHyTpeHHWn natouHbii 6yrop Hu3kumin. Camubl C
AbIMyaTo-CepbiM/ pe3oHaTopaMin B yrinax pra.
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http://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%B0%D1%81%D1%82%D0%B8%D0%BA

2. AnvHa Tena ...... NArywKn pegko npeebiwaet 8 cM. Okpacka CMUHHOWM CTOPOHbI OObLIYHO SIPKO-
3eneHasl, cepo-3ereHasi, ONMBKOBas UIU KOPUYHEBasd, C BONbLUMM MW MEHbBLUMM KONMMYECTBOM TEMHbIX
NSATEH, BOOMb CPeAuHbI CMNHBI YacToO NPOXOAWT y3Kas CBETad npogofibHasa norocka, bprolHas cTopoHa
OOHOTOHHO 6enas wnu xentoBaTas. HekoTopble 0cobu 6€3 CMMHHOIO PUCYHKA N C MEMKUMWU NATHAMW Ha
ropne wnv nepegHen yactun 6ptoxa. bapabaHHble nepenoHkn xopoLo pa3euThl. 1o 6okam ronoBbl 4acTo
MUMEITCS MOJIOChI, KOTOPblE MPOXOAAT OT KOHYMKa MOPAbl Yepe3 Ho3apw, rMasa, a nHorga n 6apabaHHble
nepernoHkn. Ha HWwKHen 4YacTu CTYNHW €CTb BbICOKUA U CXaTblh ¢ BOKOB MATOMYHBLIN Oyrop, MMeoTcs
nnaBaTenbHble NepenoHKW. Y camMuoB Ha MepBbiX [OBYX-TPEX BHYTPEHHMX nNanbuax nepeaHux
KOHEYHOCTEWN pa3BUTbl TEMHO-KOPUYHEBbLIE BpayHble MO30MK, a No 6okamM ronoBbl B yriax pTa HaXO4UTCs
napa BHELLHUX 3BYKOBbIX pe3oHaTopoB 6ernoro uBeTa. B ce30H pa3mMHOXeEHUs1 TYNOBULLLE CaMLIOB MOXET
ObITb C XENTOBaTbIM OTTEHKOM.

Feorpacunyuecknn

Toorinin. narywka pacnpoctpaHeHa B HOxHol u LleHTpansHon EBpone, MNMepeaHeit u CpegHen
Asnun, B CeBepHon Adpuke. B BoctouHon EBpone pacnpocTtpaHeHa oo 60° c.w., BcTpevaeTcs B Kpbimy,
Ha KaBkase, B KazaxcTtaHe. Ha BocToke — go o3epa banxatu.

20, nAarylka pacnpocTtpaHeHa B LeHTpanbHon EBpone oT 3anagHoin ®paHuum Ha 3anage
po NoBormkba Ha BocToke (nepexoguT Ha neBbit Geper BonrmB eé€ cpegHem TeveHun). CeBepHasd
rpaHuua apeana npoxoaut  4yepe3a lonnaHguio, tokHyto LlBeumto 1 pganee  4yepe3  CeBepo-
3anag Poccuu(JleHunHrpagckas n Hosropogckas o6bnactu), bawkvpuio n TatapctaH. Ha tore rpaHuua
YaCTMYHO COBMagaeT C NECHOM U NECOCTENHOW 30HOW M OrpaHnyeHa cesepoM UTanuu, ceBepHbIMU
npearopbsamun Anbn n bankaHamu, ceBepom PymbIHWK, LEHTPaNbHO-IOXKHBIMW PETMOHAMW Y KPaUWHBI.

Okonornyeckum......... NArylwKa >XUBeT B MOCTOSIHHbIX, AOCTaToyHO rnybokux (6onee 20 cm)
BoAoEmax. Yalle Bcero aTo ctapuubl pek, Npyabl, pBbl, 03€pa, HO HepPeaKo €€ MOXHO BCTPETUTb U BOOIb
OeperoB pek. AKTMBHa NOYTU Kpyrnble CyTKU. B crnyyasx onacHoOcTM nsrywika obbl4HO NpsiyeTcs B BOAE.
OxOoTUTCS1 OHa NPeMMYLLEeCTBEHHO Ha cylle, BAOMb GeperoB BOAOEMOB, TyT €€ 4alle BCEro MOXHO
BCTPETUTb B CaMoe Tennoe BpemMsi CyTok — ¢ 12 go 17 4acos.

3MMyIOT NArywkyM obblYHO B TeX e BOOOEMax, rae XXvMBYT B TEMNbIA Nepuog roga, HoO MHoraa
MUrpupyloT B B6ornee rnybokme mecTa, rae ecTb pogHukn. OTXo4saT Ha 3MMOBKY, Korga Temneparypa Bobl
cHumxaeTcss oo 8—10 °C. B He3amep3alowmux BOAOEMAX C TEMMON BOOON NATyLWKN ObIBalOT akTUBHLIMU
NnoYTK BCIO 3UMY.

20, obutaet B cnabonpoToYHbIX unu CTOAYUX MenKOBOAHbIX
BOAOEMAX LUMPOKOSTUCTBEHHBIX M CMELLIAHHbIX ~ 1IeCOB,  BCTpeYasCb  MOCMe  pa3MHOXEHUs  no
YBMaXHEHHBbIM flecaM n Janeko oT BoApbl. B necocrensax u cTensax XMBeET TOMNbKO B BOAOEMAX, MaBHbLIM
obpasoM B cTapuuax pek v npygax. KucnotHocTb Takux BogoemoB konebnetcs B npegenax pH = 5,8—
7,4. B ropbl nogHumaeTcs Ha BbicoTy Ao 1550 m..

Pe3ynbTaTthl nccrnegoBaHUin 3anywnTe No creayowmnm HanpaeneHUsiMm.

Bugbl narywek

Mopdonornyeckuin Kputepum

"eorpadpuyeckunin Kputepui

3Konormyeckunin KpuTepummn

OsepHas:

Cawmel,

camka

Mpynosas:

Cawmel,

camka

2. CpaenaiTe BbIBOA, OTBETMB Ha CriefyoLLne BONpPOCHI:

1. Mo Kaknum npuaHakam Bbl OTHECIN NPeaSIoKEHHbIE OPraHn3Mbl K pa3HbiM BUgam?

2. [okaxnTe, 4TO YCTAHOBIEHWE BWOOBOW MPUHAAMNEXHOCTU HEBO3MOXHO TOMbKO MO
O[JHOMY U3 KpUTEPUEB BMAA.

3. O6GocHyNTE, NOYEMY CYLLECTBYIOT BUAbI, CXOAHbIE, Ka3anock Obl, MO BCEM MpU3HaKam, HO
He ckpelymBaroLmnecs?

4, CyLLecTByOT N TPYAHOCTU B ONpeaenieHnn Buaa pacTeHus, HangeHHoro B npupoae?

5. Ons Bcex nu BWOOB OpPraHU3MoOB XapakTepeH mopdonornyeckun kputepun? OTseT
obocHynTe.

MpakTnyeckas pa6ora 19.

U3yyeHne Teopmn MUKPO3IBOMOLUMN.

LUenb pa6otbl: cdopmMumpoBaTb YMEHUS AaBaTb MaTepuanucTuyeckoe ob6bscHeHue
o6pa3oBaHusA BUAOB, 0006LWMTL 3HAHUA yYallMXCA.

3apanue Ne1. 3anonuute Tabnuyy «Cnocobbl BUA006pa3oBaHus

HasBaHwne cnocob6oB CyLHocTb cnocoba npumepbl

"eorpacunyeckoe
BUgoobpasoBaHue

3konorunyeckoe
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| BMooO6pasoBaHue | |

3apaHune Ne2

YKaxute, KakMe W3 nepevucrnieHHbIX Hwke ¢akTopoB CnocoOCTBYHOT BMAOOOpPa3oBaHWIO, U
00BbSACHUTE MOYEMY: Maro4vMCrIEHHOCTbL BMAA, MHOIOYMCIEHHOCTb BuAA,CPaBHUTENbHO OAHOOOpasHble
YCINOBUS CYLLECTBOBaHMS, MarneHbkuiA apearn, Gonbluion apean, octpas Gopbba 3a cyuwecTBoBaHue,
n3onsums, AMBepreHums.

3apgaHune Ne3

3anonHute Tabnuuy "CpaBHUTENbHasi XapaKTepucTMka MpOLEecCOB  OUBEPreHuMn un
KOHBepreHumnn"

HassaHune KpaTkas MpunymHbI Mpn4nHbI Yem 3HayeHne pns
npotiecca Xapaktepu | cxoacTtsa pasnuuus obycnoeneHo | agonouum
CcTuKa NPU3HaKkoB | NPU3HAKOB nencrteue

npoLeccoB
1.OunepreHums
2.KoHBepreHuns

MpakTnyeckas pa6ota 20.

N3yyeHne makpoaBonouum.

Llenb paboTbl: Hay4nTbCH BLISIBNATL YEPThl NPUCNOCOBNEHHOCTU OPraHN3MOoB K cpeae obuTaHus
W yCTaHaBNUBaTb €€ OTHOCUTENbHbIN XapakTep.

KoHTponbHble BOonpockl Npu A4ONycKe K 3aHATUIO:

1) MNpuBeguTe NpMMepbl MPUCNOCOONEHHOCTM OPraHM3MOB K YCITOBMSIM CYLLECTBOBaHUS.

2) KakoBbl Bronornyeckne MexaHm3mbl BO3HUKHOBEHWST NPUCNOCObneHnin?

MeToaunyeckune pekoMmeHgaumm:

MoBTOopuTEe MaTepman no TemMe «AdanTauMM OpPraHM3MoOB K YCMNoOBMSIM 0OUTaHMA  Kak
pesynbTaTt AeNCTBUS eCTeCTBEHHOro oTbopa» (cTp. 238-246 yuebHuka).

Mpun BbINONHEHWW 3ag4aHW CrnegynTe NHCTPYKUNN.

Mopsaok BbINONMHEHUA paboTbl:

3apaHue 1. PaccMoTpuTe Kaxabln U3 NpeanoXeHHbIX OPraHM3MoB Unn ero nsobpaxeHuve.

3apanuve 2. Onpegenute cpeny obuTaHMa pacTeHUs UMM XXMBOTHOrO, NPEANnoXEHHOro BamMm Ans
nccnenoBaHus. BoisBuTte 4yepTbl ero npucnocobneHHOCTH Kk cpee obuTaHud. BeisBute OTHOCUTENbHbIN
Xapaktep npucnocobneHHoCTH.

3apanwue 3. MNMonyyeHHble faHHble 3aHecuTe B Tabnuuy «lprucnocobneHHOCTb OpraHM3moB U eé
OTHOCUTENBHOCTbY.

Mprcnoco6neHHOCTL OPraHN3MoB U €€ OTHOCUTENTLHOCTb

HasBaHune Cpena YepTbl npucnocobneHHocTn k| B 4ém BbipaxkaeTcsi OTHOCUTENBHOCTb
BMAa obutaHus cpene obuTaHus npmcnocobneHHocTH

3apaHve 4. N3yumB BCe NpeanoxXeHHble OpraHn3mbl U 3anonHuB Tabnuuyy, Ha OCHOBaHWM 3HAHWN
O OBWXYLIMX cunax 3BOMOLUN OOBACHUTE MEeXaHM3M BO3HWKHOBEHMS mpucnocobneHun n sanvwurte
obLwui BbiBOA.

KoHTponbHble BONpochbl:

1) JaniTe onpegeneHne TepMUHaM — MackMpoBKa, MUMUKPUS, agantaums.

2) CooTHecuTe npuBegéHHbIE MPUMEPBI NPUCNOCOBNEHMI C UX XapaKTEPOM.

1. Okpacka wepctn 6enoro measens 1. MoKkpoBUTENLCTBEHHAs OKpacka
2. Okpacka xupada 2 MackupoBka

3. Okpacka wmens 3. Mumnkpus

4, dopma Tena nanovHmka 4. MpepynpexaatoLlasi okpacka

5. Okpacka 60Xbew KOPOBKM 5 MpucnocobuTtensHoe noBeaeHne
6. Apkue naTHa y ryceHu

7. CTtpoeHuve uBeTka opxuaen

8. BHeLwwHUN BN Myxu-xypyanku

9. dopma LBeToyHoro 6oromona

10. MoBeneHune xyka-oombapaunpa

MpakTnyeckas pa6orta 21.

U3y4eHne GMonorm4eckoro nporpecca u 6Monorm4yeckoro perpecca.

Lenb paboTbl: n3yuntb NoHATUA apomopdo3a, namoagantaumm, bMonornyeckoro nporpecca u
perpecca. CchopmMmpoBaTb yMEHUE UCMNOMb30BaTbh 3HAHUSA OCHOBHbIX MYTEW 1 HanpaBreHun 3BONILUN B
MUPE PacTEHU N XKUBOTHBIX.

3apaHue Ne1
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3anonHute Tabnuuy "CpaBHUTENbHAs XapakKTepUCTUKa [MaBHbIX HaNpaBiEHUN OpPraHMYeCcKOMN
aBonoymn”.

maBHble HanpaeneHus | KpaTtkasi xapaktepuctuka Mpvmepsl
OpraHN4YecKom 3BOSIOLNM

3apaHue No2

3anonHute Tabnuuyy "CpaBHUTENbHAs XapakTepucTrKka 3TanoB 3BOJIFOLMOHHOIO npouecca”.
HasBaHuve atana ['0e npoTtekaeT Kyemy npusognt | OBMvxkyuwime cunbl
MUWKPO3BOJIOLIMA
MaKkpo3BONOLNA

BriBop:

MpakTnyeckas pabora 22.
U3yyeHne oCHOBHbIX HanpaBieHUM 3BOJTIOLUN.
Llenb paboTbl: NpoBEPUTbL YCBOEHWE 3HAHWA OCHOBHBLIX MyTEW W HanpaBfieHW 3BONIOLUM B
KaXXgyto apy.
3apanue Ne1
3anonHute Tabnuuy: «3Tanbl pa3BUTUS PACTUTENBHOIO MMpa Ha 3emine»
OTanbl pa3suTusa | Bpemsi BOBHMKHOBEHUS Apomopdoasil,
pacTUTENBLHOro Mypa cnocobcTBOBaBLUME
CT@HOBIMNEHWIO rpynnbl

3apaHue Ne2
3anonHute Ta6ﬂI/ILl,y: «BO3HMKHOBEHME BaXXHENLW X apOMOp(bO3OB B Xoa4e 3BOoJ1HoUnn XXMBOTHOIO
MUpa»

Opa MNepnopg ApomMopd 03kl XKMBOTHOrO Mupa

MpakTnyeckas paéora 23

«OnucaHune ocob6ei BMAa No MopdPoNnornyecKkomy KputTepuro».

Llenb: HayunTbCa BbISBNATL MOPGONOrMYecKne MPU3HAKN XUBOTHbIX, PacTEHUN; ONpeaenuTh,
MOXXHO N MO MOPONOrMYECKUM MpU3Hakam CyauTb O MPUHAANEXHOCTU OpraHM3ma K onpeaesieHHOMY
BMAY.

O6opyanoBaHue u maTtepuanbl: PUCYHKU, repbapHblie obpasupl.

Xopa paboTbl

YacTtb 1. U3yyeHune pacteHUn.
1. PaccmoTtpuTe npeanoxeHHble 06pasupbl paCTeHWI, CPaBHUTE UX.

29



KNEBEP JTYTOBOW

KNEBEP NON3y4un

Trifolivim pretense I

2. Ha ocHoBaHuM cpaBHeHus,
pacTeHWit ogHOro poaa, 3anonHuTe Tabnuuy.

O6pasel, Ne 1

BuooBoe HasBaHue:
O6pasey, Ne 2

BupoBoe Ha3BaHue:

Pop pacTteHus

Tun KopHeBOW CUCTEMBI

COCTaBbTE MOpd)OI'IOFVI‘-IeCKYIO XapakTepucTtuky aOByx

Crtebenb(opeBecHbili, TPaBAHUCTBIN, NMPAMOCTOSYUIA, NON3Y4YMIA, CTEMNOLWNACA 1 T.M.)

JIncTea (NpocTble, CIOXHbIE)
XKunkoBaHuve nuctbes
JlnctopacnonoxeHve

LiBeTok unu couseTtne

Mnoa, ero Ha3BaHWe (COYHbIVA UK CYXOWN, OAHO- NN MHOTOCEMSHHbIN)

3. YepTbl cxoacTea ABYX BMOOB pacTeHun ofQHoro
poaa

4, YepTbl pasnuuns ABYX BMOOB pacTeHun ofHoro
poaa

5. MoOXHO §nM Ha OCHOBaHWM MOPQOSIOrMYECKOTO KPUTEPUA CyauTb O BMOOBOW
NpVHaanNexHoCcT pacTeHnn?

YacTtb 2. U3yyeHue XXUBOTHBIX.

1. PaccmoTpuTe pyucyHKM ABYX XMBOTHBIX Pa3HbIX BUOOB ogHOro poda. CpaBHuTE UX.

2. Ha ocHoBaHun cpaBHeEHUS,
XMBOTHBIX OOQHOrO poAa, 3anosfiHuTe Tabnuuy.

BunooBoe Ha3BaHue:

PacnpocTpaHeHune XXnBOTHOroO

Okpac mexa

[nvHa XnBoTHOro

Macca »xmBoTHOro

cocTaBbTe MOPAONOrMYECKY0 XapaKTepUCcTUKy [OBYX

30



CTpoeHune KoHeYHoCTEN
Y

Twn nutaHma

m ; \;”....a

3asy, —pycéK. 3asu-6ensk.
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1. YepTol cxopacTtea ABYX BMOOB JKMBOTHBIX ofOHoro
poaa

2. YepTol pasnuyns OBYX BMOOB XMBOTHbIX ofOHoro
poaa

3. MoOXHO 1M Ha OCHOBaHUM MOPCONIOrMYECKOro KpUTEpUs CyauTb O BWOOBOIA

NpUHaONEeXHOCTMN KUBOTHBLIX?
CoenanTte o6wmn BbIBOA, HA OCHOBE aHanu3a cBoen paboTbl.

JononHutenbHas nHgopmaums.

KneBep non3yumn — mHoronetHee TpaBsHUCTOe pacTeHue. KopHeBas cuctema cTepXHeBas.
Ctebenb nonayynn, YKOPEHAWLWNACA B Yy3nax, BETBUCTbIA, [rOMbIA, YacTo nonbin. Jluctbs
ANVHHOoYepellYaTble, TPéxpasaernbHble, UX NUCTOYKM LUMPOKOSNLEBUOHbIE, HA BEpXyLUKe BblemM4yaTble.
Yepelwkn Bocxogsawme, oo 30 cm gnnHon. CouBeTus ronoBky nasylHble, NOYTU LWAPOBUAHbIE, PbIXIble,
40 2 cM B nonepeyvHuke. BeHunk 6enbii nnm pososaTbiv, No oTuBeTaHun BypetoT. B usetke 10 ThIYMHOK,
AEBHATb M3 HUX CpOCLUMECS HUTAMM B Tpybouky, ogHa — cBobogHas. nog — 606 (npogonrosatbin,
NMOCKNIA, COAEPXUT OT TPEX A0 YETbIPEX MOYKOBUAHBLIX UNWN CepAueBUOHLIX CEMAH CEPO-XENToro umnm
opaHxeBoro LBeTa). Hayano cospeBaHust ceMsiH — UIOHb — MioNb. PasMHoXaeTcs Kak ceMeHamu, Tak v
BereTaTMBHO.

KneBep nyroBow — aByneTHee, HO Yalle MHOrOfieTHee TPaBAHWUCTOE pacTeHue, AOCTuUraeT B
BoicoTy 15—55 cm. BetBuctble cTebnu  npunogHumarowmecs. Jluctbs  Tpondatble, C
LLIMPOKOANLIEBUAHBIMU MENKO3yG4aTbiMU AOMSAMM, IMCTOYKU MO KpasiM LefbHble, C HEXHbIMWU PECHUYKaMu
no kpasim. CouBeTusi roNoBKN pbiXfible, WapoBUAHbIE, CUASAT YacTO NOMapHO U HEPEAKO NPUKPbLIThI ABYMS
BEPXHUMU NUCTbAMU. BeHunk KpacHbii, m3pegka 6enbin unn HEOOQHOUBETHBIN; Yalleyka C OecCATbio
Xunkamu. Nnog —oaHoceMsHHbIN 606 (anueBugHoW (GopMbl); ceMeHa TO OKpyrfble, TO yrnosaTtble, TO
XenToBaTo-KpacHble, TO hmnoneToBble. LIBeTET B MioHE — ceHTAbpe. nogbl co3peBaloT B aBrycte —
okTabpe. Pa3amHOXaeTcs kak ceMeHamu, Tak 1 BereTaTyBHO.

Haunbonee n3BecTHbl B Poccum 3anubl — 6ensk n pycak. 3asu-0ensk: obutaeT B TyHOPOBOW,
NEeCHOM 1 4YacTUYHO fecocTenHoln 3oHe CeBepHon EBponbl, Poccun, Cubupu, Kazaxctana, 3abavikanbs,
HanbHero BocTtoka. 3asu — pycak: B npefenax Poccuu BoauTes no Bcert EBponenckon Yactu ctpaHbl 40
ceBepHbIx nobepexuit Nagoxckoro n OHEXCKOro o3ep.

3asu-6ensk. [invHa tena 44 — 74 cm. XBOCT B Buae nywmncToro 6enoro wapuvka, KOHYMKKU ylien
yepHble. OcTanbHas okpacka OypoBaTas Wnv cepasi IeTOM U 4yucTto-6enas 3vmon. Y Gensika nanbl
LUMPOKME, C ryCTbIM onyLleHnem, YTobbl MeHbLUIE NMpoBanmMBaTbCs B Cyrpobbl (Ha nanax 3aMMomn oTpacTtatoT
MEeXOoBble «Jbbku»). Criegbl LUMPOKME, OKPYrfble, OTMeYaTkM 3agHUX nan NUWb HeHamHoro 6Gonblue
nepegHunx. 3agHUE HOMM HAMHOrO AfMHHEE NepefHuX U Mpu OBWXKEHMM BbIHOCSTCS Oarneko Brnepeg.
OnvHa cnepga 3agHen nanbl 12-17 cm, wupuHa 7-12 cm. Y Genska ywm Kopode, Yem y pycaka, XBOCT
CHM3y 6enbin, WepcTb MsArkas

bensk — pacTuTenbHOSAAHOE XUBOTHOE C YETKO BbIPaXXEHHOW CE30HHOCTbIO NUTaHusA. BecHol n
NeToM OH KOPMUTCS 3eNEHbIMU YacTamu pacteHun. Mectammn noegaeTt XBowm M rpmbbl, B YaCTHOCTU,
oneHunn Tprodenb, KOTOPbLIN BbiKanbiBaeT N3 3eMnn. bensk odeHb NnogoBuT. 3a NETO 3anydnxa NPUHOCUT
2—3 nomeTta n3 3—5, nHoroa gaxxe 11 notomkoB. BecHon n oceHblo 6ensik nuHseT. BeceHHAs nuHbKa
HayMHaeTcsa B MapTe M KoH4aeTcs B Mmae. XKusyT 6engkm 8—9 net, nHoraa goxusatot Ao 10, 06bI4HO xe
rMMBHYT 3HAUMTENBLHO paHbLUe. bensk — BaXHbIA 06BHEKT NPOMbICIIOBON OXOTbl, 0COBEHHO Ha ceBepe.
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3asu-pycak. [invHa tena 55 — 74 cM. XBOCT CBepxy W KOHYMKM yllen 4vepHble. OcTanbHas
oKpacka pbhkeBaTo-cepas C YepHoBaTon psibbio, 3MMON cBeTnee, 0CobeHHO Ha Bptoxe u Gokax. Jlanbl
yxe, yeM y bensika. Y pycakoB AnuHa criega 3agHen nanel 14-18 cm, wupuHa 3-7 cMm. 3agHue Horu
HaMHOro ANNHHEee NepeaHuX U Npy ABWXKEHUN BLIHOCATCS Aarneko Bnepes.

B neTHee Bpemsi pycak nuTaeTcs pacTeHUsiMM 1 MonoabiMu noberamu epeBbEB U KyCTapHUKOB.
Yaule Bcero cbegaet NUcTbs U CTEONU, HO MOXET BblKanbiBaTb U KOPHW. OXOTHO NMoegaeT OBOLUHbIE U
BaxyeBble KynbTypbl. 3asu-pycak: nometoB 6biBaeT 2—3 1 aaxe 4. BeceHHui nomeT u3 1—2 3ainvar,
bornee nosgHun m3 3—4 (oo 8). Pycak sBNSeTcA UEHHbIM MPOMbBICIIOBbIM XWBOTHbIM, OBBLEKTOM
nobuTensCckon U CNOPTUBHON OXOTI.

MpakTnyeckas pa6ota 24.
Tema: "U3yuyeHune npucnocobneHHOCTN OpraHu3MoB K cpeae ooutaHusa"
LUenb:1. HayunTtbca BbISIBNATE YEpTbl NPUCNOCOGNEHHOCTM OpraHM3MOoB K cpefe obutaHusa (Ha

KOHKPETHbIX npumMmepax) n onpeaensiTb nx OTHOCUTEINbHbIN xapakTtep.
2. CchopmynmpoBaTb BbIBOA O CYLLECTBOBaAHUM MPUCNOCOBIIEHHOCTN OPraHN3MOB U €e OTHOCUTENbHOM
xapakrepe.

Xop paboTbli:

Teopemuyeckas yacms:

ApanTauusa (nat. — npunaxvsaHue, NPUHOPOBIIEHNE) — BO3HUKHOBEHUE B NMPOLIECCE 3BOMOLUN
CBOWCTB, MPU3HAKOB, MOBbILIAIOLLMX LUAHCHI BbDKMBAHUS M PA3MHOXEHUS OPraHU3MOB, COXpPaHEHWsI
f©onbLero yncna notomkoB. B 6opbbe 3a cyliecTBoBaHMe B NpoLecce eCTeCTBEHHOINo oTbopa BbiKMBAKOT
ocobu, Hanbonee NpUcnocobneHHbIe K cpege obuTaHus.

Cpepna o6MTaHUA — COBOKYMNMHOCTb KOHKPETHBIX YCIOBUA ((hakTOPOB HEXMBOW M XXMBOW NpUpoabl)
B KOTOPbIX 0bUTaeT AaHHasi ocobb, nonynsumsa unm sug. Mecto obuTaHusi, y4acToK CyLun Unu Bogoema,
3aHATBIA YacTblo nonynsuuyM ocobert ogHOro Buaa v obnagarowmii BCEMU HEOOXOOUMBIMU YCIOBUSIMU
ANsi X CyLecTBOBaHUA (knumar, penbed, no4ysa, nvwa u gp.). Yem nyywe npmucnocobneHbl opraHn3Mel
K AaHHbIM yCNoBUAM, TeM Gornblle YNCNIEHHOCTb 0coben AaHHOro Bnaa.

MpncnocobneHHOCTb, KaKk  YacTHbIM  NpuMep  aganTauuu,  SBRASIETCS  pe3ynbTaTtoMm
3BOJIIOLMOHHBIX N3MeHeHWI. XapakTep npucnocobneHun B cBoeobpasHom cpefe pasnuyeH. [ockonbky B
npuypoge CywecTBylOT camble pasHoobpa3sHble YCroBMS  CYLWEeCTBOBaHWS, TO W NPUMEPOB
nNpUCNocobrIeHHOCTU OPraHN3MOB — OFPOMHOE MHOXECTBO: K pasnMYHON TemnepaTtype U BAaXHOCTU, K
pPasnNYHON CTEMNEeHN OCBELLEHHOCTU, K Pasnu4yHbiM cnocobam mmMTaHuMs U MOMCKaM MULK, K 3almTe, K
npuvBReYeHnto napTHepa M T.4. AganTaumm OTHOCUTESNbHbI: NPUCNOCOBMEHHOCTb K OOHUM (hakTopam
cpeabl He 00a3aTeNnbHO COXPaHSATCA B OPYrMX YCMNOBMAX, T.K. YCNOBUS MEHSTCA ObicTpee, 4em
opMUPYHOTCS onpeaeneHHbIn NPU3Hak.

lNpakmu4eckast Yacmb:

PaccmoTpuTe npegnoxeHHble Bam 00beKTbl (1 BUO pacTeHun u 1 BUA KMBOTHBIX).

OnpegenuTe cpeay obMTaHWsA AAHHOTO PACTEHMUS N XKUBOTHOTO.

BbisBMTE YepTbl MpMCNocobneHHOCTN M3ydaeMbiXx BMAOB K cpede oOuTaHus (BO BHELUHEM U
BHYTPEHHEM CTPOEHMU, Pa3MHOXEHMWWN, MOBEAEHUN, MUTAHWUN 1 Op.)

Kakve npeumyllectBa, N0 CPaBHEHMIO C APYrMMM BMAAMM, MOMYYUNWN OaHHble BUObl pacTeHus
(MM XXMBOTHOrO) B CBA3U C BO3HWKHOBEHMEM NPUCIOCOBeHnsa?

HassaHwue opraHuama

Cpepna obutaHus

MecTto obutaHus

YepTbl npmucnocobneHHOCTH k cpege obuTaHus BO BHELUHEN U BHYTPEHHEN cpeae, pa3MHOXEHNE,
noesegeHuve.

Buonornyeckas ponb agantauun

OTHOCUTENBHBIN XapakTep

BbiBoa:

Ex — xvHOe HOYHOe XXMBOTHOE HeBomnbluMX pa3Mepos (anuHa Tena 20—30 cm, mMacca —
700—800 r) c KOpOTKMM XBOCTOM (OsmHa — 3 cm). O6uTaeT OH B OCHOBHOM B CMELUAHHbLIX U
LLUIMPOKOJTMCTBEHHBIX Jlecax, HO MPOHMKAET TaKKe B Tanry n crtenb. Exxa MOXXHO BCTPETUTH B 3amnyLLEHHbIX
cajax, napkax u gaxe B Xf1e€OHbIX MOMAX, rpaHMyaLLmx ¢ necomM. [IHem OH npsveTcsa NoA Kyven XBopocTa
W NNCTBbI Cpeaun KyCTapHUKOB, HOYbIO BbIXOAWUT KOPMUTLCS. 3a HOYb €X MpOoXOoAauT uHorga Ao 3 kM. B
TEMHOTE OH HaXOAMWT MULLY NMPW MOMOLUU TOHKOTO OBOOHSIHWSA, XOTS, B U3BECTHON Mepe, eMy NMOMOraroT
3peHne u cniyx. MNuLLen exy crnyxart XyKu, JOXOEBbIE YEPBU, MOKPULLbI, MOJSTITIOCKM, TPUTOHbI, NIATYLLKA,
Xabbl, SAwepuubl, 3Men, MbIlK, MOMEBKWU, 3EMIIEPONKM, a
TaKke Arofbl, >Xenyau, onasluve crnenble nnoabl A6MoHb,
rpyLU 1 OpYrux OepeBLEB.

B cnyyae onacHocTu ex cBepTbiBaeTcs B KnyboK,
npwxmnmas ronoBy K OproXy M BTArMBasi nanku M XBOCT MOA
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cebs: nonyyaeTcss KOMWOYMMA LWap C TOopyallMMy BO BCE€ CTOPOHbI urnamu. Urmbl exa — 3TO0
BUOOU3MEHEHHbIE BOJIOCHI, PACMOIOXKEHHbIE TOMBLKO Ha CMMHE: MOpAO0YKa M OPHOLIKO MOKPbLIThl OOLIYHOM
wepcTbto. NMpu BCTpeye ¢ necHbIMK 3BEpSAMM (BONKOM, KYHULIEW, NINCON), eX (bipkaeT U noanpbirmnBaer,
cTapasicb ykonoTb Bpara. Ecnv 3To He mnomoraeT, OH cBepTbiBaeTcss B KNyboK, noacTaBnssi
HanagawLWweMy XWULHWKY CBOK KOJMOYYD ChiMHY. YacTto, HakonoB Mopady Wrnamu, Hanagawoowmin
ocTaensieT exa B nokoe. Ho Tak 6biBaeT He Bcerga. EcTb y exa Bparu, OT KOTOPbIX €ro He cnacatwT HuU
Urnbl, HXU CBepTbIBaHUe B knybok. Tak, BO BpeMsl HOYHOW OXOTbl HA €Xa ycnewHo HanagaeT ounuH. Emy
He CTpalluHbl UrNbl 3BepbKa, NOTOMY YTO Manblbl flan 3TOW NTULbI NOKPbIThl NPOYHON Yeluyen. Msarkoe
onepeHve unvHa genaet ero nonet 6eclymMHbIM U NO3BONSET HacTMraTb CBOK A06bIvy Bpacnnox. Het
cnaceHus exXy 1 OT NUCULbI, KOTOpas OCTOPOXHO NoAKaTbiBAeT ero nanowv Kk 6epery NecHon ny>xuLbl 1nm
6onoTua u cbpacsiBaeT B Boay. Boga npoHukaeT K BpIOLLKY eXxa, U OH pacnpaBnsieT CNuHY, BbITArMBaeT
MOPZOYKY M nnbiBeT K Oepery. TyT ero nomkuaaeT nucuua, BOH3aeTcd OCTpbiMu 3ybamu B
He3alLUMLLEHHYIO UrnamMu rofloBy 1 3arpbi3aeT exa.

A BOT npwu BCTpeYe C ragrokon ex BbixoguT nobeamtenem. OH XBaTaeT ee 3a XBOCT U cpasy
cBepTbiBaeTca B KNyOok. [agtoka mpu MepBOM Xe MOMbITKe YKYCUTb CBOEro Bpara HaTankuBaeTcsi Ha
urnbl. Tem BpeMeEHeEM eX NOCTENeHHO BTATMBAET nog cebs raflky u 3ateM cbegaeT ee. BosaMoxHO, sS4
raglokm Ha exa He OeNCTBYeT, TaK Kak €X He YYBCTBUTENEH KO MHOMMM s40BUTbIM BellecTBam. OH
noedaeT, HanNpumep, LUNAHCKNX MYLUEK, KOTOpble coaepXaT KaHTapuauH, CMepTenbHO OENCTBYHOLUNA Ha
OPYrnX XMBOTHbIX, €CT AYPHO MaxHyLMX Knonos, He Goutca saa nyen, wmMenen, egkon Kposu H6OXbUX
KOPOBOK, BONOCATbIX N'YCEHWLL.

[OuKne KakTycbl NpegnovyMTaloT 3acylinmBble NOMYMNYyCTbiHHbIE PErvoHbI, Aaxe MycTbiHW, CeBepHOn U
OxHon Amepukun, Adpukn, Asmm. Kpome TOro, BcTpedaroTca kaktycbl B KpbiMy n Ha nobepexbe

CpeamnsemHoro mopsi.

Takvm 06pasom, AN «KOSYEK» XapakTePHbIMU CYMTAKOTCS CrieayoLLmMe NPUPOaHbIE YCIOBUS:

Peskne konebaHus AHEBHOM M HOYHOWM Temnepatyp. M3BeCTHO, 4TO B MYCTbIHAX AHEM OYeHb
)KapKo, a HOYbIO MPOXaAHO, HEpPeaKN cryvyam ¢ CyTOYHbIM nepenagom Ao 50 rpagycos.

Huskun ypoBeHb BMNaXHOCTW. B 3acylunmBbIX pernoHax, rae «Cendartcsa» KakTyCbl, WHOrga
Bbinagaer o 250 mm ocagkoB B rod. [paBaa, B TO Xe Bpems CYLLECTBYIOT BUAbl KaKTyCOB,
npouspacTtaroLux B TPONMYECKNX Necax, rae ypoBeHb BraXXHOCTW 04YeHb Bbicokui (4o 3000 mm B roa).

Pbixnble noysbl. B 60MbLIMHCTBE CBOEM KaKTyCbl BCTPEYAOTCA Ha pPbIXIbIX, 6e4HbIX FYMYCOM, HO
foraTbix MMHeparnbHbIMK BellecTBamMmu (Mecok, rpaBuii) 3emnsix. Npnyem noysa 06bIMHO MMEET KUCIYHO
peakuuto. OgHaKo HeKoTopble BWAbI NMPEKPACHO YYyBCTBYKT cebsA Hac KroHax ckamn, 6oree >XUpHbIX
noysax TPOMUYECKUX NECOB.

MHTepeceH TOT hakT, kak MpOM30LLIO NpucnocobneHre KakTyca K cpeae obutaHusa B npolecce
agonoumn. Tak, HanpuMmep, M3-3a Marioro KonmMyecTBa OCagKoB 3TO CEMEWCTBO obnagaetr MSACUMCTbIM
ctebnem ¢ TONCTbIM 3NUOEPMUCOM, B KOTOPOM U 3anacaeTcs Bnara Ha Bpemsi 3acyxu. Kpome Toro,
KaKTyCbl ANs NpefoTBpaLLeHns ncnapeHms Bnarm o63aBenmuch:

KOMntoYKkamm (BMECTO MPUBbLIYHBIX SIS HAC JIMCTLEB);

OKYTbIBAKLLUMN CTEOGENb MENKUMU BONTOCKAMU;

BOCKOBbIM HaneTom Ha ctebne;

pebpucTocTblo CcTEONS, BbIPpaXEHHOW B OOMbLUEN UMW MEHbLUEN Mepe Y pasfnnyHbIX

el

BMOOB.

Momumo aToro, aganTaumM kakTyca K cpefe obuTaHus noABepriiacb U KOpHeBas cuctema y
MHOIMX BUAOB CEMENCTBO KakTycoBbIx. OHa XOPOLLO pa3BuTa: BCTPEYAOTCS KOPHU, rMyboKo yxoadiwme B
MoYBYy, UMM LUMPOKO PAacrpOCTPaHSIoOWMECs Y NOBEPXHOCTM 3eMnun Ansa cbopa yTpeHHero koHaeHcarta
Bnaru.

To, 4TO GONBLWMHCTBO KakTycoB NOGAT conHue — mud. Bcero nuwb 70% BuaoB nepeHocATt
nonagaHve npsMbIX COJIHEYHbIX Ny4YeW, OcTanbHble MOAT NPUTEMHEHHble MmecTa. [loaTtomy MHoroe
pacTteHmss MOHYT, Korga WX BbIC&XMBAKT HA COMHEYHblE Y4YacTKU WNW BbICTABMASIOT Ha XOPOLLO
OCBeLLUEHHble MNOAOKOHHMKW. OnTumarnbHbIM BapuMaHTOB MXUCKYCCTBEHHOIO MpopacTaHus SBAsoTCA
BOCTOYHbIE YACTW NOMELLEHUS, rAe APKOe CONHLE CMEHUBAETCA YMEPEHHBIM MPUTEHEHNEM.
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Btopoe, 4ero He nMGAT KakTyCbl — 3TO pe3KMX nepenagoB TemnepaTypbl. PacteHne cnocobHo
BblaepxaTtb Temnepartypy ot -10 go +35 rpagycoB. OgHako, ecnv Takue M3MEHEHUS CIMLIKOM pesKue,
KaKTyCbl MOTYT NOrMbHYyTb. CMeHa KNMMaTU4eCcKnx ycrioBui AOSMKHa OblTb MOCTENEHHOWN.

TpeTun Bpar kakTycoB — n30bITok Bnarn. Kontoyas KynbTypa XMBET 3a CYET MOIMOLEHNS Bnaru
n3 Bo3gyxa. OgHako eé um3bbITok mopoxgaeT rpubok n Gaktepuu. NOSTOMY KaKTyCbl MOOAT XOpOLUO
npoBeTpuBaemMble MecTa. He cTtouT yacto Mx onpbiCKMBaTb M MNonvBaTtbh. [OCTAaTOMHO pa3 B O€Hb
NpoOBETPUTL KBAPTUPY.

OTO Tpy BpeLoHOCHLIX hakTopa, KOTopble MPEendaTCTBYOT HOpMarbHOMY pPOCTY KakTyca. Ecnu
cbanaHcupoBaTb OCBeLLeHWEe, TEMMNEPATYpPy U BNaXKHbIA PEXUM, pacTeHMe He TOMbKo OyaeT XOopoLuo
pa3BmBaTbCA, HO 1 NOpagyeT CBOMM LiBETEHUEM.

MpakTnyeckasn pa6ora 25.

«U3yyeHune pokasaTenbCTB IBONOLUM XKUBOW NPUPOObLI».

1. OOQHMM 13 JOKa3aTenbCTB 3BOMOLUN SBMSETCS €ANHCTBO OPraHNYecKkoro Mvmpa, B KOTOpOM
CylWlecTBYyeT psf OpraHM3MoB, 3aHWMaroLMX MPOMEXYTOYHOE MNOMOXEHNe Mexay KpyrnHbIMU
cucTtemMaTMyecKuMm rpynnupoBkaMu — nepexogHole opMbl. Ha pucyHke 7 npeacTaBreHbl HEKOTopble
U3 HblHE CYLLECTBYIOLINX NepexoaHblX hopM opraHmM3MoB. No3HakoMbTeChb C AaHHbIMW OpraHn3Mamu
W YKaXunTe B X CTPOEHUUN NPU3HaKN pasHbIX TUMNOB OpraHu3aumn.

2. B Tabnuue nepeuymcneHbl HEKOTOPbIE aHAaTOMO-MOPONorMyeckne NPU3HaKkM opraHM3MoB.
3anonHuTte Tabnuuy, ykasaB, KakMe U3 MepeyvucrneHHbIX OpraHoB WM CUCTEM XapakTepHbl AMs
0DONOYHMKOB, NMaHUETHUKA WM MO3BOHOYHbIX XMBOTHbIX. BbISICHWTE, MOET Nu COBEpLUEHCTBOBaHME
NepeyYnCrieHHbIX OpraHoB M ux cuctem. MoXHO nu, ucxoast U3 aHanusa Tabnuupbl, 3aKNKO4YUTb, YTO
3BOMOLNS OPraHM3MOB MAET OT NPOCTOro K CNOXHOMY? Kakumu daktamm noarsepxaaeTcst €ANHCTBO
OpraHM4eckoro Mmpa Kak ogHO M3 JoKasaTenbCTB 3Bonoumm? Kak B npouecce aBonoouMM OpeBHUE
dopMbI OpraHU3MOB MOCTENEHHO Yepes3 psag NPOMEXYTOUHbLIX (PhOopM npeBpaLLalTcs B COBPEMEHHbIe
dopmbI?

Tabnvua — AHaTOMO-MoOpdonornyeckass xapakTepucTvka HEKOTOPbIX CMCTEM OpraHoB Y
060M0YHMKA, NaHLETHMKA N NO3BOHOYHBIX >XUBOTHbIX.

HasBaHue cuctemsbl Yem npeacTaBneHbl CpaBHNBAEMbIE OpraHbi
OB0MoYHUK JlaHUeTHUK Mo3BOHOYHbIE
Ckenet

HepBHas cuctema
OpraHbl gbixaHusi

OpraHbl kpoBOOOpaLLEeHUS
OpraHbl BblgeneHus
OpraHbl pasMHOXeHUA

3 PaccmoTpuTe B KadeCTBE KOHKPETHOro npuMepa FOMOSIOMMYHbIX OPraHoB OCOGEHHOCTU
CTPOEHUS CKerneTa Ha3eMHbIX MO3BOHOYHbIX. CkeneT KOHe4YyHocTenm amdubuii, penTunuin, nTuy u
MMeKONUTalLWmMX, HECMOTPS Ha OOBOJSIbHO KPYMHbIE pasnuyna BO BHELIHEM BUAE KOHEYHOCTEN U
BbINONTHAEMON UMUK PYHKLUK, OKa3blBaeTCA NOCTPOEHHbIM cxoAHO. O Yyem CBMAETENbLCTBYET CXOACTBO
B CTPOEHUM KOHEYHOCTEN, HECYLLMX BECbMa pasnuyHble (PyHKLMMK, Y NO3BOHOYHbLIX?

4. B cTpoeHun npaktuyecku noboro opraHnaMa MOXHO HaWTU opraHbl N CTPYKTYpbI
CpaBHMTENBHO HeOopasBuUTble M yTpaTuBLUME ObINOe 3HayeHWe B npouecce dunoreHesa - 3TO
pyOMMEHTapHbIe OpraHsbl.

Ha pucyHke 10 npeactaBneHbl pyaMMeHTapHble 3agHUe KOHEeYHOCTM NMUTOHA, efBa 3aMeTHble
BbIPOCTbl PYOAUMEHTbI KPbIIbEB Y KUBMW, PYOMMEHTbl Ta30BbIX KOCTEW KUTOOOpasHbix. O yem
CBUAETENbCTBYIOT AaHHbIE OpraHbl?
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Puc. 10. MNpumepbl
PYOUMEHTapPHbIX OpraHoB

A - 3agHue KoHedHocTu nuToHa (Python regius); B - kpbino kmBu (Apteryx australis); B
aneMeHTbl TAa30BOro nosica rnmagkoro kuta (Eubalaena glacialis)

Mepeuncnute n3BecTHble Bam pyavMeHTapHble opraHbl U MX BO3MOXHblE YHKLUK. 10 kakum
np13HaKkam MOXHO OTNINYUTL OT PyAMMEHTa aTaBm3m?

5 Kak 06bACHUTL C NO3MLUMIA OCHOBHbIX FEHETUYECKUX 3aKOHOMEPHOCTEN CYLLEeCTBOBaHUe Y
MHOIMX OPraHM3mMOB PYAMMEHTapHbIX OPraHoB ¥ NosiBneHve atasnamos? [NpuBegnTe npuMepsbl.

6 B Tabnuue 4 nepeuyncneHbl HekOoTOpble MOPONOrMyeckne npusHakM pacTeHun u
XMBOTHbIX, crieqyeT onpegennts nx Mopdonornyeckoe NpovCXOXAeHUe, BbIMONHAEMY DYHKUMIO 1
dopmMy cxoacTea (roMOSIorusi, aHanorms U roMoMoNorus).

Tabnuua 4 — HekoTopble KaTeropum cxo4cTBa OpraHoB

Mopdonoruyeckne npnsHakm romMosiormss  |romomosnorus  [aHanorusi
Kpbinbst NnTuubl, 6abo4ku, netyyen Mbilm

YKabpbl pbibbl, peyHoro paka

Kontouku kakTyca, 6apbapwuca, 60spbIHUKa

KoHeuHOCTb kpoTa, nowwagu, cnusyya, netyden Mbilln

MpucnocobneHus k NnaBaHUo Y MOPXEW, THONEHEN

PotoLine koHe4YHOCTU KpoTa, MeaBEOKM

CTpoeHue pesLoB Yy rpbl3yHOB, 3aiLeobpasHbIxX

KoHeuHOCTU TapakaHa, XXyKa-nnaByHua, Ky3Heunka

["Ma3 ronoBOHOroro MOMMKCKa U MIeKonMTaKLWwero

Urto Takoe romornorus, aHanorus u romoronorua? YUto takoe ataBumsmbl? [lovyemy siBrneHus
roOMOJSIOrM1 U FOMONONOMMK CRyXaT OOHVM U3 CYLLeCTBEHHbIX JoKa3aTenbCTB CTeNneHn poacTea Mexay
opraHmamamum 1 gokasaTtenbCTBOM 3BOSIHOLNN OpraHN4ecKoro mmpa?

7. BugHbin aHrnuiickun aHatom P. OysH (1804-1892), BnepsBble 4eTKO onNpeaenuBLLIUn
NMOHATUSA «aHanorusa» u «romonorusa» (1843), cumrtan, 4To romonorusa - cneacTeme uaen, naeanbHoro
nnaHa, «npototuna» (puc. 11), npuyem eguMHCTBO NnaHa cTpoeHust npueoauT, No OyaHy, K BbIBOAY «O
eAVHCTBe pasyma, 3agymaBllero ero». B 4yem cocTouT wugeanuctmyeckmm u Metadusndeckmni
xapaktep nogobHoro ob6bsicHeHMA? Kak ¢ Mo3vumMin TEOpUKN 3BOJKOLMU PACKPbITh CYLLHOCTb MOHSTUS
«EAWHCTBO NiiaHa CTPoeHUs»?

- a8 BRAD
/" Tiiarit3hhbhnbeataana RE
NPT [

Pic. 11. Ilpororn no3BonouHOro ARuUBoTHOrO (110 Ovony. 1846)
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8. MNpun nepexofe OT 0OMTaHUSI BO BR@XHbIX TPOMUYECKMX Necax (Tanup) K XU3HW B caBaHHe
(Hocopor) npoucxoAuT peaykuus nanbueB A0 Tpex. [pyu nepexoge K KW3HM Ha  OTKPbITbIX
npocTpaHcTBax (nowagb) peaykuuss nanbUeB MOET elle fanblle - [0 COXPaHeHUs JuLb
€OWHCTBEHHONO LieHTparibHOro nanbua (C GMOMEexXaHWYecKoW TOYKM 3PEHUs XOXOEHWE Ha OfHOM
nanbLe 4pe3BblyaiHO BbIFOAHO Ans obecrneyeHusi MrHOBEHHOTO OTTankuMBaHus U GbicTporo Gera)
(puc. 12).

Puc. 12. CpaBHuUTeNbHO-aHaTOMMYeCKUA psag: A - nepegHne KoHeyHocTu Tanupa (Tapirus); b -
Hocopora (Ceratotherium); B - nowaawn (Equus); II-1V - nanbubl

Kakve elle npvmMepbl CpaBHUTENBHO-AaHAaTOMUYECKMX PSAOB Kak METoAa U3yYeHUs1 SBOMIOLMN
BaM MU3BECTHbI.

9. B nomb3y CywecTBOBaHWS pOACTBA CUCTEMATUYECKMX TPYMN >KUBOTHBLIX CRyxaT
uckonaemble nepexofHble opmbl. 3anonHuTe Tabnuuy 5, ykasaB HEKOTOPbIE NPU3HAKN NEPBONTUL, B
CpaBHEHUW C PENTUMMSAMU U HACTOALLMMU NTULAMMU.

Tabnuua 5 — cpaBHMTENbHAA XapaKTepUCTMKa HEKOTOPbIX MPU3HAKOB  PenTUnunm,
apxeonTepuKca U HaCTOSALMX NTUL,
OpraHbl 1 XN3HEHHbIE NpoLecchl Pentunun ApxeonTtepukc MTnubl
Yewya
Mepbs

MepenHve KOHEeYHOCTH
Hannuune 3y6os
XBOCTOBbIE MNO3BOHKM
Cepaue

CnocobHocTb Kk noneTty
O6pas3 Xu13Hn
PaamMmHoOXeHne

MoxHO nn cunTaTb apxeonTtepukca nepexofHOn OPMON MeXAy KNnaccoM penTurvn u
HacToAWMX NTUL 1 nodemy? Kakoe 3HayeHne MMeeT apxeonTepukc AN AokasaTenbCTBa 9BOMOLMU
opraHudeckonn npupogbl (puc. 13)? Yto o06o3HayeHo umdpamm 1-3 (puc. 13-1)? T[lovemy
NPOMEXYTOuUHble POPMbI HE AalOT 4OCTaTOYHbIX JOKa3aTenbCTB 3Bonounn?
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Pric. 13. Apxeonrepukc
| — PeKOHCTPYKIIIA apXeOoNnTepiKea; 2 — OTHeUaTKH
KOCTefl CKelera i nephesn

10. Ocobbin MHTEpEeC npeacTaBnsAlT MCKONAemble OCTATKM >KMBOTHbIX. [lo3BonsioLine
cBsA3aTb pblb6 C HazeMHbIMKM NO3BOHOYHbIMK (puc. 14, 15). 3anonHute Tabnuuy 6 n obbacHute 1)
noyemy crerouedanoB Ha3bIBalOT MCKOMNAEMON M NepexogHon opMON; 2) B KaKyld reosiormyeckyto
3py M B Kakow nepuog uctopum 3emnn xunu cterouedansl; 3) Kakme rpynnbl MNO3BOHOYHbIX
npomsownun oT crerouedanoB U KTo Obin MX npegkamu; 4) MOXHO NU cuyuTaTtb cTerouedanos
NpsSIMbIMKU NMpeJKaMy COBPEMEHHOTO TPUTOHA UMK KpoKoamna.

Tabnuua 6 — HekoTopble NpU3HakK cterouedanos

YacTtu Tena n XusHeHHble npouecchl

npu3Haku

Y pbib

|y cTerouedarnos

Amcpurbun

Pentunun

‘HO3BOHO‘-IHI/IK

|‘—Iepen

|K0Hequcm

‘Pa3MHO)KeHVIe

|Ko>KHb||7| MoKpoB

‘BHeLUHVIVI BUA

|O6pas KU3HN

Puc. 16. PeixkroBbie opraiuiiMb
11. Bo Bpemsi kpyrocBeTHoro nnasaHus Y. OapeuH o6Hapyxun B KOXXHON AMepuke Haxoaku
CKeneToB MCKOMaeMoro rmraHTCKoro neHmBLa, CXOAHbIE CO CKeneTaMu HblHE XUBYLLIMX BUAOB, BbISIBUN
YepTbl pa3nuuua B BMAOBOM cocTaBe dhayHbl CeBepHon u HOxxHOM AMeEpPUKM M OTMETUN BbICOKMM
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NPOLEHT 9HAEMUKOB cpeamn NTuy u pentunui Nananarocckoro apxunenara. O yem cBUOETENbCTBYOT
AaHHble hakTbl?

12. O dnope u chayHe ganekoro npowsioro 3emnu CBUAETENLCTBYIOT PENMKTOBLIE DOPMbI.
Cpeau XMBOTHBIX OOHOM M3 Hanbonee APKMX PENUKTOBBIX POPM SABNSETCA ratTepusi - eQUHCTBEHHbIV
npeacTaBvTENb LIENoro nogknacca pentunuin. B Hen oTpaxkeHbl YepTbl PENTUIUIA XMBLLMX Ha 3emne B
Me3o30e. [pyro W3BECTHbI pPEenuKT - KucTenepad pbiba natuMmepusi, COXpaHMBLUAACSH
ManouM3MeHeHHon ¢ geBoHa. Cpean pacTeHur PermvkToM MOXEeT cumTatbesl rmHkro. O6nuk aToro
pacTeHunsa gaeT npeactaBneHne o ApeBecHbIX hopMax, BbIMEPLLMX B FOPCKOM Neproae.

lMo3HakoMbTeCb C pucyHkoMm 16, kakumm umdppamm o6o3HadeHbl: onoccym (Didelphis
marsupialis); ratrepus (Sphenodon punctatus); rmHkro (Ginkgo biloba); natumepusa (Latimeria
chalumnae)?

13. 3apoabin NTUL, Ha paHHUX CTaausix SMOPUOHaNBHOrO pPasBUMTUSA BbIAENSIOT B KavyecTBe
KOHEYHOro npoAykTa as3oTuctoro obmeHa ammuak, Ha Gonee No3gHMX MOYEBUHY, @ Ha MOCNEeOHUX
cTagusx pasBuTUS - MOYEBYHO KncnoTy. CxogHbiM 0Opa3oM y rornoBacTMKOB MArYLIEK KOHEYHbIM
NpoaoyKkTOM oOMeHa SBMseTca ammuak, a y B3pocrbix amunbuni - movyeBrHa. Kak 06bSCHUTbL AaHHble
daKTbI?

14. N3yyeHne aMOpMOHanNbLHOIro pa3BMTUS BbICLLMX, Ha3€MHbIX NMO3BOHOYHbIX NMOKa3aro, YTo y
HWUX 3aKNagblBaTCA U OCTUraT U3BECTHOIO YPOBHSI Pa3BUTKUS HEKOTOPbIE OpraHbl, HE MMEloLnE Y
B3POCIOr0 >XMBOTHOMO HMKAKOrO 3HAYEHWUHA, HO BrOSIHE CXOAHbIE C OpraHamu, XapakTepusyrLLnmu
B3pocnbIX pblb. PaccmoTpute pucyHok 17 n oTBeTbTe, O YeM CBUAETENbCTBYeT hakT 3aknagku
yacTen xabepHoro annapara y 3apofplllein Ha3eMHbIX MO3BOHOYHbIX?

HAPA T HNCCRIR
panon

Bec1oner wil (Secculina)

paox

yconot oc panoodpa moc

(Calammy) (Lepay)
Piic. 17. CpaBHeHHe 3aKIaIKH KadepHOTo Pic. 18. CxoacrBo Haymmycos
anmnapara y 3apoibiia KYpHUBLI € (IUTAHKTOHHBIX THYITHOK HI3IIHX
ARa0ePHBIM ANNAPATOM KOCTHCTOI PhIObI PAKOOOPAZHEIX)

| ;mGepHme IHeaH 2apOoabilia KVPHIBL,
2 TO Ae ¢ VIATCHHBIMH MMOKPOBAMH, BILTHBI apTepHaIbHbie JIVIH, IAVIOHE 110 J-KZI(“:‘})HLI,\I Ayram
MERIY KAOCPHBIMH IS TAMIL
3 — apTepHANBHEIE JYTH KOCTHCTON PRIOK
15. CTpoeHue nNMUMHOYHBLIX hOPM HEpeaKo MO3BOMSAET YCTaHaBMMBaATh POACTBEHHbLIE CBS3U
B3POCIIbIX OPraHn3MOoB, MOPOW HEY3HABAEMO Pa3NNYatoLLMXCS.
CpaBHUTE 1 BbISIBUTE CXOOCTBO CTPOEHUST JIMHMHKM HaYNnuyca y LMKIona, MOPCKOW YTOYKN U
CaKKyInuHbl (puc. 18).
16. Kak MOXXHO goka3aTb 0ObEKTUBHOCTL MpOLIeCcca 3BOSHOLMM XKU3HN Ha 3emne?
17. MNepen Bamn HaxoauTcs nollagb, Mbllb, Yepenaxa, 6aboyka, cocHa. Kakumn metogamum
Hanbornee HageXHO MOXHO YCTaHOBUTbL POACTBO 3TUX chopm?
18. B 4yemM cocTOUT CyLlecTBO MeToda TPOMHOro napannenuaMa M 3HadeHwe 3Toro wu
nogobHbIX METOOONMOMMYECKMX NMOAXOO0B A1 PELUEeHUsT CMOPHbIX BOMPOCOB omnoreHesa oTaesbHbIX
rpynn. MNpuBegute npumepsbl.

MpakTnyeckas pa6ota 26.
«AHanu3 u oueHKa pasfiuvyHbIX FTMNoTe3 NPOUCXOXKAEHUSA XKU3HU U YeNnoBeKay
Llenb: 3HaKOMCTBO C pasnn4YHbIMU MNOTE3aMM1 NMPOUCXOXAEHMUS XUIHN Ha 3emrie.

Xopa paboThbl.
1. MpoumTaTtb TeKCT «MHOroo6pasve Teopuin BO3HUKHOBEHMUS XU3HU Ha 3emMney.
2. 3anonHuTbL Tabnuuy:
Teopun "
CyLLHOCTb TEOPMM UMW TUNOTESbI HokasaTtenbcTBa
rmnoTesbl

A |WIN|F-

«MHoroo6pasue Teop1Mini BO3HUKHOBEHUSA XXU3HU Ha 3emne»
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1. KpeauunoHusm

CornacHo aTov Teopun Xn3Hb BO3HMKNA B pe3yrnbTaTe Kakoro-To CBEPXbECTECTBEHHOIO COBbITUS
B npowsnom. Ee npugepxuBaloTcs nocrnegoBatenu MovTuM Bcex Hamboree pacnpoCcTpaHEHHbIX
PEenUrno3HbIX y4eHUN.

TpaguunoHHoe MyOencKo-XpUCTUaHCKoe MpeAcTaBrieHne O COTBOPEHWW MUpa, U3NOXEHHOe B
Knure BbiTus, BbI3biBano v Npo4oInkaeT Bbl3biBaTb CMOPbI. XOTS BCE XPUCTUAHE Npu3HatoT, 4To brubnus
— 310 3aBeT [ocnoga nwAsM, MO BOMPOCY O ANMMHE «AHSA», ynomuHaBswerocss B KHure bbiTus,
CYLLLeCTBYIOT pasHornacusi.

HekoTopble cuMTaloT, 4TO MUMP U BCe Hacensiowmne ero opraHmamMbl Obinn co3gaHbl 3a 6 gHen no
24 vaca. [lpyrne xpuctnaHe He OTHOCATCS K Bubnun kak K Hay4HOW KHUre n cuuTatoT, 4To B KHure bbitus
N3NOXEHO B MOHATHOW Ans nogen opme Teornornyeckoe OTKPOBEHME O COTBOPEHUU BCEX XKMBbIX
cyLecTB BceMoryLimm TBopLoMm.

Mpouecc 60XeCTBEHHOIO COTBOPEHMS MMpa MbICIIMTCA Kak MMEBLUMIA MECTO NULlb OOHaXKAbl U
NoOTOMY HeOOCTYMHbIM Ansg HabnwogeHus. 3TOro A0CTATOYHO, 4YTOObI BBLIHECTM BCH  KOHLEMLUMIO
DOXXeCTBEHHOIo COTBOPEHMS 3@ paMKM Hay4yHOro uccrnegosaHus. Hayka 3aHumaeTcsi TONbKO Temu
ABMEHUSMMW, KOTOPble nogdarTcs HabmwaeHuto, a NOTOMYy OHa HuKoraa He OygoeT B COCTOSHUM HU
AoKa3saTb, HU ONPOBEPrHyTb 3Ty KOHLENLUMIO.

2. Teopusi CTaLMOHAPHOIO COCTOSIHUA

CornacHo aton Teopuu, 3emns HMKOr4a He BO3HMKana, a CyllecTBOBana Be4YHO; OHa Bcerga
cnocobHa noaaepXmBaTh XU3Hb, @ €CNU U M3MEHANachb, TO OYEeHb Masno; BUAbl TOXE CylLlecTBoOBanmu
Bcerga.

CoBpeMeHHble MeTOAbl AaTUPOBaHUA 4alOT BCe OGornee BbICOKME OLEHKM Bo3pacTa 3emnu, 4YTo
NMo3BOMnsieT CTOPOHHMKAM TEOpUM CTaUMOHAPHOINO COCTOSHMA nonaratb, 4YTO 3emns W Buabl
cylecTBOBanu Bcerda. Y Kaxaoro Buaa ecTb ABe BO3MOXHOCTU — NIMBO U3MeHEHNe YMCNEeHHOCTH, Nnbo
BbIMUpaHue.

CTOpPOHHMKM 3TON TEOpWUWM HEe MNPU3HAIT, YTO HanMYMe WU OTCYTCTBME OMNpefeneHHbIX
ncKornaeMblX OCTaTKOB MOXET YKa3blBaTb Ha BpeMs NOSABNEHUS UMW BbIMUPAHUSA TOro UM MHOTO BMAa, U
NpMBOASAT B KadecTBe nMpumepa MpeacTaBuTensd  Kuctenepbix pblb  — natumeputo.  [o
NaneoHTONOMMYECKUM [aHHbIM, KucTenepble BbiMepnv okoflo 70 mMnH. neT Hasag. OpgHako 370
3aKNoYeHMe nNpULINOCh MNepecMoTpeTb, Koraa B pavoHe Maparackapa ObinvM HalgeHbl XMBbIE
npeacrasuteny kuctenepbiX. CTOPOHHMKN TEOPMU CTALUOHAPHOrO COCTOSIHUS YTBEPXKAAIOT, YTO, TOMbKO
n3yyasi HblHE >XMBYLUME BUObl U CPaBHMBAs MX C MCKOMaeMbiMK OCTaTkamMu, MOXHO AenaTb BblBOA O
BbIMWPaHMK, Aa U TO OH MOXET OKa3aTbCs HeBepHbIM. BHe3anHoe nosiBneHne kakoro-nmbo nckonaemoro
BMOAa B OMNpedeneHHOM nnacte OOBbACHAETCS YBENUYEHMEM YUCMEHHOCTM €ero MonynsuuMuM  vnm
nepemMeLLeHMeM B MecTa, bnaronpusaTHble s COXPaHEHUS OCTaTKOB.

3. Teopusa naHcnepmum

OTa Teopus He npeanaraeT HUKAKoro MexaHuamMa Ay 00 bACHEHUS NEPBUYHOIO BO3HUKHOBEHWS
XW3HW, a BbiABUraeT MAEK O €e BHEe3eMHOM MnpoucxoxaeHun. NoaToMy ee Henb3s cuuTaTb Teopuewn
BO3HWKHOBEHWSI XXM3HW KaK TakOBOW; OHa MPOCTO MepeHocuT npobnemy B Kakoe-TO ApYroe MecTo BO
BceneHHon. MunoTesa 6bina BbigBuHyTa HO. JInbmxom u I'. Puxtepom B cepeanHe XIX Beka.

CornacHo runoTtese naHCNepPMMU XWU3Hb CyLLECTBYET BEYHO U NEepPeHOCUTCA C MnaHeTbl Ha
nnaHety meteoputamu. [pocTeniume opraHMaMbl UM UX CMOPbI («CEMEHa XU3HW»), Nonagas Ha HOBYHO
nnaHeTy M Hanas 30ecb OnaronpuAaATHblE YCIOBUSA, pa3MHOXalTCH, AaBad Havano 3BOMHOLMM OT
nNpocTenLMX POPM K CrOXHbIM. BO3MOXHO, YTO XM3Hb Ha 3emrne BO3HUKMNA U3 OOHOW €OUHCTBEHHOM
KOMOHMM MUKPOOPraHN3mMoB, 3abpOLLEHHbIX M3 KOCMOCa.

[na oBGoCHOBaHWSI 3TOM TEOPUM MCMONb3YKTCA MHOrokpaTHble nosienenus HJ1O, HackanbHble
n3o0paxeHus NpegMeToB, MOXOXMX Ha pakeTbl U «KOCMOHABTOB», a Takke coobOLleHus sikobbl O
BCTpeYax C wHonnaHetaHamu. [py u3yvyeHUn maTepuanoB METEOPUTOB M KOMET B HUX Obinu
OBHapyXeHbl MHOTME «MpPEeLeCcTBEHHUKM XMBOTO» - TaKMe BELLEeCTBa, Kak LMAHOTEeHbl, CUHWUIIbHASA
KMCnoTa M OpraHU4eckMe CoefMHEeHUs, KOTopble, BO3MOXHO, Cbirpanu pofib «CeMsiH», nagasBluMx Ha
ronyto 3emnio.

CTopoHHMKaMu 3Ton runotesbl Obinu naypeatsl Hobenesckon npemumn ®. Kpuk, J1. Opren. .
Kpuk ocHOBbIBancsa Ha ABYX KOCBEHHbIX JOKa3aTenbCTBaXx:

. YHUBEPCANbHOCTU FEHETUYECKOrO KOAa;
. HeobxoOMMOCTM NS HOpManbHOro meTabonuama BCEX JKMBbIX CYLLECTB

MonubaeHa, KOTopbI BCTpeYaeTcs cenyac Ha nnaHeTe kpamHe peako.

Ho ecnu Xun3Hb BO3HMKIA He Ha 3emrne, TO Kak OHa BO3HUKNA BHe ee?

4. dusmnyeckune runoTesbl

B ocHoBe pu3nYeckuMx rnnoTes NeXxuT NpusHaHue KOPEHHbIX OTNUYMIA XMBOMO BellecTBa OT
HexuBoro. PaccMoTpym runoTesy NpoUCXOXAeHUA XusHu, BblaBuHYTYH0 B 30-e rogbl XX Beka B. U.
BepHagckum.

B3rnagbl Ha CyLWHOCTb XMU3HKU NpuBenn BepHaackoro K BeIBOAY, YTO OHAa nosiBunack Ha 3emne B
dopme buocdepbl. KopeHHble, dhyHOaMeHTarnbHble 0COOEHHOCTU XUBOrO BeLLecTBa TpebyloT ans ero
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BO3HWKHOBEHNS HE XMMMYECKUX, a u3Mdyeckux npoueccoB. ITO p[ormkHa 6ObiTb cBOeobpasHas
KaTacTpoda, MOTPSiCEHNE CaMMX OCHOB MUPO34aHusl.

B cooTtBeTcTBMM C pacnpocTpaHeHHbiMK B 30-x rogax XX Beka runotesamm obpasoBaHus JlyHbl B
pesynbTate oTpbiBa OT 3eMnM BELLECTBa, 3anofHABLUEro paHee TuxookeaHCKyo BnaguHy, BepHagckui
NPeanonoXu, Y4TO 3TOT NPOLLECC MOT BbI3BaTb TO CNMparnbHOe, BUXPEBOE ABUXKEHME 3EMHOIO BELLECTBA,
KoTopoe GonbLue He MOBTOPUIIOCH.

BepHaackunin nponcxoxaeHne Xn3Hu OCMbICIMBanN B TEX e Maclutabax n uHTepBanax BpeMeHM,
YTO U BO3HWKHOBEHMEe camon BceneHHon. lMpum katacTpode ycrnoBua BHE3anHO MEHSAKTCA, U U3
npoToOMaTepMm BO3HUKAKOT KUBAsi U HEXUBAsS Matepusl.

5. Xumunyeckue runotesbl

OTa rpynna rMnote3 OCHOBbIBAETCA Ha XUMWYECKOW cneauduke >XUM3HU U CBA3bIBaeT ee
npovcxoxaeHue ¢ nctopuen 3emnun. Paccmotpmm HekoTopble rMnoTesbl 3TON rpynnbi.

Y WCTOKOB WCTOPUM XUMUYECKUX FMNOTE3 CTOANWN 8033peHusi O. [ekkend. [ekkenb cuuTan, 4to
CHavarna nof OeWCTBUEM XUMWUYECKUX U (PU3NYECKMX MPUYMH MOSIBUNNCH COeAUHEeHus yrnepoga. OTu
BellecTBa NpPeAcTaBnsanM cobon He pacTBOpPbI, @ B3BECKM MareHbKMX KOMOYKOB. [MepBMYHbIE KOMOYKU
OblNM CNOCOOHbI K HAKOMIEHMIO pa3HbIX BELLECTB M POCTY, 3a KOTOPbIM criegoBano geneHve. 3atem
nosisunack 6es3bsaepHasi knetka — ucxogHas oopma ansi BCex XuBbIX CyLLEeCTB Ha 3emre.

OnpegeneHHbIM 3TanoMm B pasBUTUM XUMMUYECKUX rMnoTe3 abuoreHesa ctana KoHuyenyus A. Y.
OnapuHa, BblaBMHYTas um B 1922-1924 rr. XX Beka. 'mnotesa OnapuHa npeacTtaBnsieT cobon CUHTE3
AapsuHuama c buoxummen. Mo OnapuHy, HacnNeacTBEHHOCTbL CTana crneacTtemeMm otbopa. B runotese
OnapwuHa xenaemoe BblgacTca 3a genctButenbHoe. CHavana Hee OCODEHHOCTM XM3HU CBOOATCH K
obMeHy BellecTB, a 3aTeM €ero MogenvpoBaHve OOBABMAETCA PELUEHHOM 3arafgku BO3HUKHOBEHWSI
XN3HW.

lunomesa [Ix. bepnana npegnonaraeT, 4TO abWMOreHHO BO3HMKLIME HeDOMbLUME MONEKYIbI
HYKIMEVHOBbIX KUCMOT W3 HECKONMbKMX HYKNEeOTWAOB MOIMU CPa3y e COeAuMHATbCA C  TeMM
aMUWHOKMCIIOTaMu, KOTOpble OHM KOAMPYIOT. B aTOW runoTese nepBuYHasi XuBas cUCTEMa BUMAMTCH Kak
Oroxumunyeckasi xuM3Hb 06e3 opraHM3mMoB, OCYLLECTBISOWAs CaMOBOCNpou3BeeHne n OOMeH BeLLECTB.
OpraHuambl xe, no k. bepHany, nosiBNAlTCA BTOPUYHO, B xode 060cobneHms oTaoenbHbIX y4acTKOB
Takon BUOXMMUNYECKOM KU3HM C MOMOLLbI0 MEMOpaH.

B kauecTtBe nocnegHenW XUMUYECKOW TMNOTE3bl BO3HUKHOBEHWUSI XXM3HW Ha Hawen nnaHete
paccmoTpum euriome3y . B. Bolimkesuuya, BblaBuMHYTYt0o B 1988 rogy. CornacHo 3Tow runoTese,
BO3HMKHOBEHWE OpraHMYeCcKNX BELLECTB MEPEHOCUTCS B KOCMUYECKOE MPOCTPaHCTBO. B cneunduryecknx
YCIOBUSIX KOCMOCA MOET CUHTE3 OpraHMYeckux BellecTB (MHOrOYMCHEHHbIE OpNaHWYeckue BeLlecTBa
HangeHbl B MeTeopuTax — YrneBodbl, YrneBogopoabl, a3oTUCTble OCHOBAHUSI, aMUHOKUCIIOTbI, XUPHbIE
KMCNoTbl 1 Ap.). He ucknio4veHo, 4TO B KOCMUYECKMX MPOCTOpax MOrnM obpa3oBaTbCs HYKNEeOoTUAbl U
faxe monekynsl OHK. OpgHako, no MHeHuto BowTkeBuya, xmmMuyeckass 3BomnouMs Ha OonblUMHCTBE
nnaHeT CONMHEYHOW CUCTEMbI OKasanacb 3aMOPOXEHHOW M NpoAdorknnack Nuwb Ha 3emne, Hanasa Tam
noaxogsilme ycnosus. Npu oxnaxgeHMn U KOHOEHcauuW ra3oBO TYMaHHOCTU Ha nepeu4HOn 3emne
oKasancs Becb Habop opraHuWdeckux coeavHeHun. B aTux ycrnoBusx XmBOe BeLLECTBO MOSIBMITOCH U
KOHOEHCUpOBanock BOKPYr BO3HUKWWX abuoreHHo monekyn OHK. Wtak, no runotese BowiTkeBuua
nepBOHaYanbHO MOSIBUNACh XU3Hb OVMOXMMMUYECKasl, @ B XOA4E €€ 3BOJIOUMM MOSIBUNMUCL OTAENbHbIE
OpraHun3mbil.

KoHTponbHble Bonpockl: Kakoin Teopuu npuaepxunsaeTech Bbl IMYHO? [lovemy?

BbiBoa:

MpakTnyeckas pa6orta 27.

N3yyeHne 3BONMIOLIMOHHBLIX TEOPUA.

Llenb paboTbl: NO3HAaKOMUTb y4aLLUMXCH C UCTOPUEN IBOSIOLMOHHBIX MOEN.
3apaHue Ne1

3anonHute Tabnuuy

YyeHble 3HayeHue ero pabot Onpegenexune OwunboYyHble  BO33peHwUs,

[0apBUHOBCKOIO MOHATUA «BUOY CBSI3aHHblE C  YPOBHEM

nepuopga pa3BUTKSA HayKu ero
BPEMEHMU

K. JlnHHen

K.B. Jllamapk

3apaHue Ne2
3anonHute Tabnuyy "OBONOUMOHHBLIE NPEACTABNEHUS U UOEVN B TPYAAX PYCCKUX YHEHBIX".

YyeHble OBOSNIOLMOHHBbIE B3rNsabl

3apnaHue Ne3
3anonHuTe Tabnuuy: NPeANnoChISIKN NOSABNEHUS SBOJTHOLMOHHOW TEOPUM

| CouLmansHo - 3KOHOMUYECKME | Hay4Hble
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MpakTnyeckas pabora 28.

I/Isyqel-me 3TanoB 3BOJIOLUUU YennoBeKa

Llenb: Cd)OpMI/IpOBaTb NOHATUA O AOBUXYLWUX CuUnax aHTponoreHeda Ha OCHOBE W3y4YeHuA
0cOBEHHOCTEN BO3AENCTBUS HA HEro OMOMorMyeckMx W coumanbHbiX (DaKTOpoB, MO3HAKOMUTL C
COBpPEMEHHbLIMU NpoGremamy YenoBeYveckoro obLecTea.

Xopa paboThbi:

CamocToaTensHoe usydeHve uHgopmaumm B yyebHMke ¢ 3anucbio 0COBEHHOCTEN CTPOEHUs ”
XN3HeOeAaTenbHOCTU B Tabnuvyy:

OcCHOBHbIe CTaguu aHTpornoreHesa

Cragwusa asonounm

Bospacrt

Mopdonormnyeckne ocobeHHOCTH

OcobeHHOCTM KynbTypbl

Beaywun gaktop

npeﬂ,LIJeCTBeHHVIKVI yeoBeka

[peBHenwwne noan

[peBHue nogn

COBpeMeHHbIe nwoan

OxapakTepusyiiTe cuctemaTmyeckoe MosfioKeHNe YernoBeka Mo CXeEME.
YenoBek OTHOCUTCSA K:
Tuny
Knaccy
OTtpsay.
MogoTpsany
OxapakTepusynte MO HWKENEpPEUYUCNEHHbIM MNO3UUMSM  Tpynny 00e3bsH, SABNAKLLYHCA
nepexogHon opMon K ApeBHeNLLEMY YENOBEKY.
HasBaHue:
OBOSIOLMOHHBIN BO3pacT:
AHaToMuyeckasa xapakrepucTuka:
O6pas Xun3Hu:;
lMepeuncnmTe OCHOBHbIE MPU3HAKW, MO KOTOPbIM YENIOBEK OTNMYaeTCs OT 4YenoBeKooOpasHbIX
06e3bsiH.

MpakTnyeckas pa6ora 29.
U3yyeHune akonormyeckux ¢paktopoB cpeabl U UX B3aumMoaencTBume.
Llenb: n3y4nTb 3aKOHbI 3aBUCUMOCTM OPraHU3MoB OT PakToOpoB cpeabl.

3apaum.

1. N3yunTb akonornyeckne daktopbl cpedbl U UX B3anMoaencTeune;
2. HayunTbca paboTtaTb ¢ guarpammamu;

3. HayunTbca cTponTb rpaumku 3aBUCUMOCTH.

BBoaHaa 6ecepa.

Okonorunyeckne akTopbl — 3TO YCIIOBUS Cpeabl.

Pasnuyatot: abrnoTtuyeckne, GUoTUYECKME N aHTPONOreHHble hakTopbI.

Okonormnyeckne hakTopbl Ype3BblHaiHO pa3HOOOpPa3Hbl, U Kaxabii BUA, UCMbITbIBAst UX BIIUSIHME,
OTBeYaeT Ha Hero no-pasHoMy. TeM He MeHee eCTb HEKOTOpble OOLLMEe 3aKOHbI, KOTOPbIM MOAYUHSAOTCH
OTBETHbIE peakLmm OpraHM3amoB Ha nodon dakTop cpeabl.

[MaBHbLIN M3 HUX - 3aKOH ONTUMYMa, KOTOPbIA BblpaXkaeTCcd B TOM, YTO MoBOM 3KOMormyeckui
dakTop UMEEeT onpeaeneHHble npeaenbl NONOXUTENbHOIO BNUAHUSA Ha XUBble opraHuambl. Ha rpaduke
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OH BbIpaXXaeTCsd CUMMETPUYHOWN KPUBON, MOKa3bIBalOLLIEN, KaK M3MEHSAETCS XU3HeAeATENbHOCTb Buaa npu
NoCTENEHHOM yBEeNMYeHun Mepbl chakTopa.

[ns noHMMaHus CBSA3M BUOOB CO CPedOW HE MEHee BaXeH 3aKOH orpaHuyvBaroLllero gakropa.
OH rnacwut, yto Hanbonee 3Ha4yum TOT (PaKTOP, KOTOPLIN BOMbLUE BCErO OTKIOHAETCH OT ONTMMAaIlbHbIX
ANsi opraHuama 3HayeHuWh. VIMEHHO OT HEero W 3aBUCUT B AaHHbI KOHKPETHbIA Mepuon BbPKMBaHWE
ocoben.

1. MNMepen Bamu rpadmk 3aBMCMMOCTU CMEPTHOCTU KYKONOK A6MOHEBON MMOAO0XOPKM OT ABYX
(haKTOpOB: BMAXHOCTUN N TeMnepaTypsbl.

1

st /,' /
{% // ,.’/,/% ,/ /,,,;’ za?

mmwmwmww

OTHOCHTaNbHAR BNAXHOCTD, 9%

1) Onpegenute, kakow dhakTop OyaeT orpaHMYMBalOLLUM B TOYKE C KOOpAMHAaTaMU:

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

0) BnaxHocTb — 80%; Temnepatypa — 2°C

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

2) HasoBuTe ananasoH onTuMansHOW AN Buaa:

TemnepaTypbl

BMNaXXHOCTH

3) HasoBuTe npegensl BLIHOCMBOCTU BUAA:

no TemnepaTtype

Nno BNaxHOCTU

2. Vlcnonb3ys pUCYHOK 3adaHusa 1, nogymanTe W 3anuumTe, B KakKOM M3 PanoHOB OMacHOCTb
pasMHOXeHUs A6NoHEeBON NNOAOXKOPKM Bbille: B paiOHe CO CPpeaHMMMU NeTHUMK Temnepatypamu ot 20
80 25°C n oTHOcuTenbHoW BnaxHocTblo 70—90% mnu B panioHe CO CpeaHNMM NeTHMMK TemnepaTypamu
o1 30 go 35°C u BnaxHocTbto 30—40%:

3. Vicnonb3yst pucyHoK 3agaHusa 1, nocTpowTe ABa rpadmka 3aBMCMMOCTUM CMEPTHOCTU KYKOMNOK
sA6IOHEeBOV MMOAOXKOPKU OT AENCTBUS TEMMEPATYpPbl NPy OTHOCUTENbHOM BriaxxHOCTM 80% 1 30%.

X OmnocHTEnbHaR BARXHOCTS 80 % N OmHocHTensHaA gatxocTs 30 %
or or
Fool ool
404+ 40+
60+ 60+
80+ 80+
100 “—t—t+—t—t—t—t—tt 100 —t—t—t—t—t—t—t—t
10 20 30 401C 10 20 30 40 1C

O6bAcHUTE, NoYemy 3TH rpaduKkM OTIMYAKTCSA APYr OT Apyra:
4. ObbsACHUTE, NOYeMy Bce rpacmku 3aBUCMMOCTU YMCINEHHOCTU (MNU CMEPTHOCTU) OT dhakTopa
cpeabl ByayT UMEeTb BUA, KONOKONO0BpasHON KpUBOWN:
MpakTnyeckas paéota 30.
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CocTaBneHue cxeM nepeaayu BewecTB U IHEPrum no Lensam nMTaHus B NpMpoaHON 3KocUcteme
M B arpoueHo3e. CpaBHUTeNbHasi XapaKTepucTMKa NPUPOAHLIX IKOCMCTEM U arpo3KOCUCTEM CBOeu
MEeCTHOCTU
Llenb: BbISBUT YepTbl CXOACTBA U Pas3nNnyms eCTECTBEHHbIX U NCKYCCTBEHHbIX 9KOCUCTEM.
Xop paboTbl.
1. MpoynTtaTb TEKCT «ArpoLIEHO3bI».
2. 3anonHutb Tabnuuy «CpaBHEHWE NPUPOAHBIX U MCKYCCTBEHHBIX 9KOCUCTEM»

Mpu3Hakm cpaBHEHUs

Cnocobbl perynauum

Buaosoe pasHoobpasue

MNOTHOCTL BMAOBLIX NOMYNALNIA

NcToYHMKN SHEprmn n nx
ncnosnb3oBaHne

MpoayKTMBHOCTL

KpyroBopoT BeLEeCTB U 3HEPTHM

CnocobHoCTb BblAepXuBaTtb
n3MeHeHus cpegpl

3. Cpenatb BblBO4 O Mepax, HeobxooMMbIX ONsi CO34aHUs yCTOVI‘-IVIBbIX NCKYCCTBEHHbIX
9KOCUCTEM.

MpakTnyeckoe 3aHsaTMe 31.

U3yueHune rmobanbHomn akocuctembl Bnocdcepsbil.

Buocdepa (o1 gp.-rped. BIog — XM3Hb M OQAipa — cdepa, wap)— obonoyvka 3emnu,
3acenéHHas XMBbIMU OpraHn3Mamy, HaxoAsLwascs Mo4 WX BO3OEWCTBMEM W 3aHATas NpoAyKTamMm MxX
XN3HEOEATENbHOCTU, a Takke COBOKYMHOCTb €€ CBOWCTB KakK MMnaHeTbl, rAe co3JalTcs YCnosus Ons
pa3BuTMa Bruonormvecknx cuctem; rnobansHasa akocuctema 3emMnu.

OnucaHue

Brnoctepa — obonoyka 3emMnu, 3acenéHHas XuWBbIMW OpraHnamMaMy U npeobpasoBaHHas MMM,
Buocdepa Havana dopmmnpoBaTbCsa He nosgHee, Yem 3,8 Mnp4 neT Hasad, Korda Ha Hawen nnaHete
cTanu 3apoxpaTbca nepsble opraHu3aMbl. OHa MpoOHUKAeT BO  BCHO rmapocdepy, BepxHIow
YyacTb nMTOChepPbl U HWXKHIOK — YacTb aTtMocdepbl, TO eCTb  HacenseT akocdepy. buocdepa
npeactaBnseT cobon COBOKYMHOCTb BCEX XMBbIX OpraHM3moB. B Hen obutaet 6onee 3 000 000 Bnaos
pacTeHun, XuWBOTHbIX, rPUBoB un GakTepuii. YenoBek Toxe ABNAETCA uYacTblo Ouocdepbl, ero
AesATernbHOCTb NPeBOCXOAMT MHOrMe NpupoaHbIe npouecckl 1, Kak ckasan B. . BepHagckun: «Yenosek
CTaHOBUTCS MOry4ein reonorM4eckon CUnon».

®paHuy3sckuin yyéHbin-ectectBoucnbiTatens XKaH baTtuct Jlamapk B Havane XIX B. Bnepsble
NpeanoXxun KoHuenuuio uocdepsbl, ewé He BBeaA OaXe caMoro TepMuHa. TepmuH «brnocdepa» Obin
npeanoXeH aBCTPUMACKMM reorioroM 1 naneoHTonorom dayapaom 3toccom B 1875 roay.

LlenocTHoe yyeHne o 6uocdepe cosgan coBeTckmin Guoreoxmmmk n dounocod B. N. BepHagckuii.
OH BnepBble OTBEMN XWBbIM OpraHW3Mam pofb [faBHeNWeEN npeobpasylollen cunbl NnaHeTbl 3emns,
Yy4nTbIBasA UX OeATENbHOCTb HE TOMbKO B HACTOsILLLEE BPEMS!, HO 1 B NPOLLIFIOM.

CywectByeT wun pgpyroe, 0Oonee wupokoe onpegenexHne: buocchepa — obnactb
pacnpoCcTpaHeHNs XXM3HN HA KOcMmU4yeckoM Tene. [pu TOM, 4YTO CyLEeCTBOBAHME XU3HW Ha OPYrux
KOCMMYECKNX OOBbekTax, noMMMO 3eMnu rmoka HEeW3BEeCTHO, cuYuTaeTcsl, 4To Ouocdepa MOXeT
pacnpoCcTpaHsaTbLCA Ha HUMX B Ooree CKpbITbiX 06nacTsax, Hanpumep, B NUTOCKEPHbIX MOMOCTSX U B
noanénHblXx okKeaHax. Tak, Hanpumep, paccMaTpMBaEeTCs BO3MOXHOCTb CYLLECTBOBAHUSI XXWU3HUM B
okeaHe EBponbl — cnyTHuka KOnuTepa.

MecTononoxeHue 6uocdepsbl

Brnoccepa BknovaeT B cebs BepxHue crion nutocdepbl, B KOTOPbIX XWBYT OpPraHu3Mmbl,
rmgpocdepy U HXKHWE crnou atmocaepsl.

"paHuLbl Buocdepsbl

. BepxHas rpaHuua B atmocdepe: 15—500 km. OHa onpefensieTcsl 030HOBbIM  CITOEM,
3aJepXKMBalOLWNM  KOPOTKOBOJTHOBOE YNbTpaduoneToBoe WU3nyyeHue, rybutensHoe [Onsd  XuBbX
OpraHn3moB.

43
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. HwkHas rpaHuua B nutocdepe: 3,5—7,5 kM. OHa onpepgenseTca  TemnepaTypon
nepexoga BOAbl B Map U TemnepaTypon geHatypauun 6ernkos, ogHako B OCHOBHOM pacnpocTpaHeHue
XVBbIX OPraHM3moOB OrpaHU4MBaeTCs BrNyOb HECKOMNbKAMW MeTpamu B MOYBE, U COTHAMW METPOB B
NoA3eMHbIX MeLlepax.

. MpaHuua mexay atmocdepon u nutocdepon B rmgpocdepe: 10—11 km. OnpegensieTtcs
aHom Muposoro OkeaHa, BKMntovas OHHbIE OTNOXEHMS.

CocrtaB 6uocdepbl

CTtpykTypa buocdepsi:

1. >KnBoe BelLecTBO — BCSH COBOKYMHOCTb TEM >KUBbIX OPraHM3MOB, HacenswLwmx 3emro,
PU3MKO-XMMUYECKN €AMHa, BHE 3aBMCMMOCTU OT UX CUCTEMaTU4eckon npuHagnexHocTu. Macca xumBoro
BellecTBa CpaBHUTENbHO Marna W oueHuBaeTcsa BenuynHon 2,4...3,6- 10" 1 (B cyxom Bece) wu
COCTaBMSIET MEHEE OAHOM MUMMMNOHHOI YacT Bcel Grocdepsl (ok. 3- 10'° T), koTopasi, B cBOI oyepesp,
npeacrtaBnsieT cobon MeHee OAHON ThICAYHOM Macchl 3emMnn. Ho 3TO ogHa «u3 CaMbiX MOTYLLECTBEHHbIX
reoXUMMYECKNX CUI HaLLEeWN NNaHeTbl», MOCKOMbKY XXUBbIE OPraHn3Mbl HE MPOCTO HACENSIOT 3EMHYHO KOpPY,
a npeobpasyot obnuk 3emnu. XuBble OpraHM3Mbl HacensawT 3€MHYI0 MOBEPXHOCTb OYeHb
HepaBHOMepHO. VX pacnpocTpaHeHune 3aBUCUT OT reorpacmyeckon LnNpoThl.

2. BrvoreHHoe BellecTBO — BeLECTBO, CO3gaBaeMoe U nepepabaTbiBAEMOE XMBbIM
opraHnamMom. Ha npoTsKeHUM OpraHnM4ecKon 3BOSIOLUN XXMBbIE€ OPraHu3Mbl ThICHYEKPATHO MPONYyCTUIU
yepes CBOW OpraHbl, TKaHW, KNEeTKW, KpOBb DOMbLUYI0 YacTb aTMocdepbl, BeCb 0OO0bEM MMPOBOrO OKeaHa,
OFPOMHYK0 MacCy MuHeparnbHbIX BELLECTB. Ty rEONOrMYEecKyld poflb KMBOFO BeELLeCTBa MOXHO
npeacTaBnTb cebe No MecTopoXaeHusaM yrms, HedTh, KapboHaTHbIX Mopoa W T. 4.

3. KocTHoe BellecTBO — NpoaykThl, 0b6pasyomecs 6e3 y4acTus XnBbIX OpraHM3moB.

4, BrokocHoe BeLecTBO — BELLECTBO, KOTOPOE CO30aéTCH OAHOBPEMEHHO KMBbIMM
opraHu3amamm M KOCHbIMW MNpoLeccaMu, MNPeAcTaBnss OUHAaMUYECKN PaBHOBECHBIE CUCTEMbI TEX U
Apyrvx. TakoBbl MOYBa, Wi, Kopa BbIBETPUBAHUSA U T. 4. OpraHn3Mbl B HUX UrpatoT BeOYLLYIO porib.

5. BeluecTtBo, HaxoasLleecs B paguoakTMBHOM pacnage.

6. PaccesiHHble aTOMbl, HEMPEPbLIBHO CO3AaloLMECS U3 BCAKOrO pofa 3eMHOro BeLlecTBa
noA, BMMSIHUEM KOCMUYECKUX U3NyYEHWN.

7. BeluecTBO KOCMUYECKOTO NMPOUCXOXOEHUS.

Cnowu 6uocdepsbl

Becb cnow Bo3gencTBMS XU3HM HA HEXUBYIO MpUpoAY HasbiBaeTcst Merabuocdepon, a BMECTE C
aptebuoctepot — NPOCTPaHCTBOM YEMNOBEYECKOW 3KCMAHCUM B OKOJNIO3EMHOM  MPOCTPaHCTBE —
naH6uocdepo.

ATmocdepa

CybcTpatoMm ONns XusHM B aTtMocdepe MUKPOOpPraHu3mMoB (a3poOMOHTOB) cryxaT BOAOHblE
Kanenbkn — atmocdepHas Brara, UICTOYHUKOM 3HEPrnM — COMNHeYHas 3Heprus u asposonu. MNMpumepHo
OT BEpPXYLLEK AepeBbEB A0 BbICOTbl HaMbonee 4acToro pacnonoXeHus Kyyesbix ob6nakoB npocTupaeTcst
Tponobuocdepa (¢ TponobuoHTamm; 3T0 NPOCTPaHCTBO — Bonee TOHKMI Crnow, Yem Tponocdepa). Boiwe
NPOCTUPAETCS CION KpalHe paspeXeHHON MUKPOOMOoTbl — anbTobuocdepa (¢ anbTobuoHTamm). Beiwe
NPOCTUPAETCS NPOCTPAHCTBO, KyAa OpraHU3mbl NMPOHMKAKOT Cy4aHO U HE YacTo N He pasMHOXalTCca —
napabuocdepa. Boiwe pacnonoxeHa anobrnocdepa.

leocepa

"eobuoctepy HacensawT reoOVoHThl, cybCcTpaTtom, a oT4acTM M CPedon >XU3HWM AN KOTOPbIX
CNyXnT 3emHas TBepab. [eobuocdepa cocTouT u3 06MACTU XKM3HM Ha MNOBEPXHOCTUM CyLIN —
Teppabuocdepbl (c TeppabuoHTamu), pasgensiemon Ha utocdepy (OT MOBEPXHOCTM 3eMNU A0
BepXyllek aepeBbeB) U negocdepy (MOYBbI M NOAMOYBLI;  WHOT4A Cloga  BKAKYAT  BCHO  KOpPY
BbIBETPUBAHWS) U XN3Hb B rNybuHax 3emnu — nutobuocdepy (C NUTOGMOHTaAMK, XUBYLLMMU B Mopax
rOpHbIX Mopof, rnaBHbIM 0Opa3om B MoAa3eMHbiXx Bogax). Ha Gonblmx BeicOTax B ropax, rge yxe
HEBO3MOXHa >XM3Hb BbICLUMX pacTEeHWW, pacrofiokeHa BbICOTHas 4YacTb Teppabuocdepbl — 3omnoBasi
30Ha (C 3onobuoHTamu). JlnTobuocdepa pacnagaeTcss Ha CroW, rAe BO3MOXHA XWM3Hb aspoboB —
rmnoTeppabuocdepy, n Cnow, rae BO3MOXHO Nub obutaHue aHaspoboB — Tennypobuocdepy. KnsHb
B HEAKTMBHOW hopMe MOXET MpPOoHUKaTh rmybxe — B runodmnoccepy. Metabnocgepa — Bce GUoreHHble
n 6uokocHble nopoabl. [My6xe pacnonoxeHa abrnocdepa.

Mmppocdepa

M'mopobuoccepa — Becb rnobanbHbI crno BoAdbl (6e3 NoA3eMHbIX BOA), HACENEHHbLIN
rmapobMoHTaMm — pacnagaeTcs Ha Cron KOHTMHEHTanbHbIX Bog — akBabunocdepy (C akBabMoHTamm) u
obnactb Mopen M okeaHOB — MapuHobuocdepy (C MapuHoOuoHTamu). BblgensioT 3 cnos —
OTHOCUTENbLHO SPKO OCBELLEHHYIO boToCcdepy, Bcerga OYeHb CymepeuyHyto ancdgortocdepy (4o 1 %
COIMHEYHOW MHCOMALMK) 1 Crno abcontoTHOM TEMHOTLI — adhoTocdepy.

Mexaoy BepxHew rpaHuuen runobuocdepbl M HWXKHENW rpaHuuen napabuocdepsl nexuT
cobcTBEHHO Buocgepa — aybuocdepa.

WcTopus passuTtusa buocdepsbl

PasButne HabniogaeTcs Nvb B XXMBOM BELLECTBE M CBA3AHHBIM C HUM OMOKOCHOM. B kOCHOM
BeLLeCTBe Halleln NnaHeTbl 3BOSTHOLMOHHbIV NPOLIECC HE NPOSBIISETCS.
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3apoxxaeHue X13HN

JKnsHb Ha 3emne 3apogunach elweé B apxee — npumepHo 3,5 mnpg neT Hasag B rugpocdepe.
Takon BO3pacT MMENT HaWdeHHble NaneoHTonoraMy ApeBHENLINE opraHuMveckue octatku. Boaspact
3emnn kak camocTtosTenbHou nnaHeTbl ConHeyHow cucTtembl oueHuBaeTcs B 4,5 mnpg net. Takum
06pa3oM, MOXXHO CUUTaTb, YTO XM3Hb 3apOAMNach eLUE B IOHOLLIECKYH CTagMIo XXU3HW MraHeThl. B apxee
NOSsIBNSAITCA MepBble 3yKapuOTbl — OAHOKMETOYHbIE BOAOPOCNM M MpocTenmne opraHvambl. Havancs
npouecc no4yBoobpasoBaHMs Ha cylwe. B koHUe apxest NosSBUICS NOMOBOM NPOLLECC U MHOIOKIETOYHOCTb
Y XXMBOTHbIX OpPraHM3MOB.

Byayuiee 6uocdepsl

C TeyeHvem BpemeHu Buocdepa ctaHoBUTCS BCE Bonee HeycTonumBown. CyLlecTBYyeT HECKOSbKO
TparnyHbIX Ans YyernosBeyecTBa NpexaeBpeMeHHbIX U3MEHEHNI COCTOAHMSA Buocdepbl, HEKOTOPbIE U3 HUX
CBSi3aHbl C AEATENbHOCTLIO YeNoBeYecTBa.

HekoTopble cunocodbl, Hanpumep, Ossug Nupc, BbICTynawT 3a mogudmkaumo druocdepbl ¢
uenbto n3baeneHns oT CTpagaHWi BCEX XUBbIX CYLLEeCTB M co3gaHue B OyKBanbHOM CMbICie pasi Ha
3emnie (CM. 0QHO U3 3Ha4YeHU crioBa abonMUNOHN3M).

VcTopust uccnegoBaHuin buocdepsbl

Bonblwon Bknag B pas3Butue ydeHus o bBuocdepe BHEC B. V. BepHaackuin. BnepBble TEpMUH
ouocdepa 6bin BBeaéEH dayapaom 3toccom B 1875 roay.

H. A. ConHueB B naHawadToBegeHun pasnuyan dutocdepy n soocdepy.

WckyccTBeHHast buocdepa

Brnoctepa — oTkpbiTad cuctema. YenoBek He MOXET CyLlecTBOBaTb BHe Buocdepbl, ogHako
CTpemMmuTCH MccrnegoBaTb KocMudeckoe npocTtpaHcTBo. Eweé K. 3. LimonkoBckuii cBA3biBan OCBOEHUE
KOCMOCa C Co3JaHneM NCKYCCTBEHHON Buocdepsl.

B HacTtosillee Bpems naes eé cos3gaHus BHOBb CTaHOBUTCS akTyanbHOW B CBSA3M C MiaHamu
ocBoeHus JlyHbl n Mapca. OgHako Ha [AaHHbIA MOMEHT MOMbITKA CO34aHUSA MOSTHOCTbH aBTOHOMHOW
NCKYCCTBEHHOM Brocdepbl He yBeHYanach yCrexom.

PaccmaTprBaeTcs BO3MOXHOCTb CO34aHus (Moka B ganékom Oyayuiem) BHe3eMHoN Buocdepsl
Ha Apyrux nnaHeTax npv nomoLuu teppacdopmMmpoBaHus.

MpakTnyeckas pa6orta 32.
CocTaBneHue n aHanu3 Tabnuubl «FMobanbHble 3Konornyeckue NPoGreMbI»

Llenb: No3HakoMnTb y4allMXcA C NOCNeACTBUMAMU XO3ANCTBEHHOW OEATENbHOCTU YerloBeka B
OKpYyXatoLlen cpege.

Xop paboThbl.

1. Mpountath TekcT « OCHOBHbIE 3KOMOrMYeckne Npobrnembl COBPEMEHHOCTMY.

2. 3anonHuTb Tabnuuy:
Okornoruyeckme MpuynHbI MyT™m pelleHuss  3KOMOrnyeckmx
npobnemsl npobnem

3. OTBeTUTb Ha Bomnpoc: Kakue askonornyeckne npobriembl, Mo BallEMy MHEHMIO

Hanbonee cepbesHble U TPeGYIOT HeMeaeHHOro pelueHus? MNodyemy?

MpakTnyeckas pa6orta 33.
PelueHune akonorv4yeckmx 3agau.

Lenb: N3yunTtb cnocobbl pelleHnss NpocTenllne 3KONOorMyeckne 3agaqun.

Xop paboTbl.
3apgaua Ne1.

3Has NpaBWIo AeCATU NPOLEHTOB, paccumTanTe, CKOMBbKO HY)XXHO TpaBbl, YTOObLI BbIPOC OOUH
open BecoMm 5 kr (nuweBas Lenb: TpaBa — 3asil, — oper). YCMNOBHO NPUHMMaNTE, YTO Ha KaXKOooMm
TpohU4EeCcKOM YPOBHE BCEraa noefarTcs TOMbKO NpeacTaBUTENn npeabioyliero ypoBHs. 3apava
3apayva Ne2.

Ha Ttepputopumn nnowagsto 100 KM €XerogHo Npon3BOAMNN YacTU4Hylo pybky neca. Ha
MOMEHT OpraHvM3auum Ha 3TOW TeppuTopuM 3anoBefHuka Gbino otMedeHo 50 nocewn. Yepes 5 net
YUCNEHHOCTb Jlocen yBenuuunace o 650 ronos. Ewe 4yepes 10 ner KonuyectBo Jocemn
ymeHbLuunnock o 90 ronoe 1 ctabunmampoBanock B nocriegyowme rogsl Ha yposHe 80-110 ronos.

Onpepenure 4YUCNEHHOCTb W  MIIOTHOCTb MOrOfIOBbS  JIOCEW: @) Ha MOMEHT COo3[aHus
3anoBeaHVKa;

0) yepes 5 net nocne co3gaHns 3anoBeAHMKA;

B) Yepe3 15 neT nocne co3gaHus 3anoBegHuKa.
3apayva Ne3

45


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2590%25D1%2580%25D1%2585%25D0%25B5%25D0%25B9
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D0%25B0%25D0%25BB%25D0%25B5%25D0%25BE%25D0%25BD%25D1%2582%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F
https://infourok.ru/go.html?href=%23%25D0%259F%25D0%25BE%25D1%2587%25D0%25B2%25D0%25BE%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2590%25D0%25B1%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25B8%25D0%25B7%25D0%25BC
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2592%25D0%25B5%25D1%2580%25D0%25BD%25D0%25B0%25D0%25B4%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2C_%25D0%2592%25D0%25BB%25D0%25B0%25D0%25B4%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2580_%25D0%2598%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25BE%25D0%25B2%25D0%25B8%25D1%2587
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25BE%25D0%25BB%25D0%25BD%25D1%2586%25D0%25B5%25D0%25B2%2C_%25D0%259D%25D0%25B8%25D0%25BA%25D0%25BE%25D0%25BB%25D0%25B0%25D0%25B9_%25D0%2590%25D0%25B4%25D0%25BE%25D0%25BB%25D1%258C%25D1%2584%25D0%25BE%25D0%25B2%25D0%25B8%25D1%2587
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259B%25D0%25B0%25D0%25BD%25D0%25B4%25D1%2588%25D0%25B0%25D1%2584%25D1%2582%25D0%25BE%25D0%25B2%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
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O6wee copepxaHue yrrekucroro rasa B atmocgepe 3emnu coctaeBnseTr 1100 mnpg T.
YCTaHOBMNEHO, YTO 3a OAMH rog pacTUTENbHOCTb accumunupyet novtn 1 mnpg 1 yrnepoga. lNpumepHo
CTONbKO Xe ero Bblgensietcs B atmocdepy. Onpegenute, 3a CKOMbKO MET BeCb yrrnepon atMocdepsl
nponaeT Yepes opraHn3mbl (aTOMHbIN BeC yrnepoga —12, kucrnopoga — 16).

PeweHune:

Mogcuntaem, CKONMbKO TOHH Yyrrepoga cogepxutca B atmocdepe 3emnu. CocrtaBnsiem
NponopLMIo:

(monsapHasa macca okcuaa yrnepoga M(CO2) = 12 17 + 16*21 = 44

T) B 44 ToHHax yrnekucnoro rasa cogepxutca 12 ToHH yrnepoaa

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

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 HaxoguTcs 300 000 000 000 ToHH yrnepoaa.

Tenepb HEOOXOOUMO BbISICHUTb, 3@ Kakoe BPEMS KONMYECTBO yriepoda "mponget” depes
XuBble pacTeHus. [Ona 3Toro HeoOXoAMMO MOMyYeHHbI pe3ynbTaT pasfgenutb Ha rogoBoe
notpebneHve yrnepoga pacteHuammn 3emnu.

X = 300 000 000 00O T/1
000 000 000T B rog X = 300 ner.

Takmm o6pas3om, Becb yrnepog armocdepbl 3a 300 net OygeTr MNOMHOCTbIO
accuMunIMpoBaH pacTeHusiMn, NobbiBaeT MX COCTABHOW 4acCTbi0 M BHOBb MonageT B atmocdepy
3emnu.

MpakTnyeckas padora 34.

U3yyeHne BNMAHMA rasogbiMOBbLIX BbIOPOCOB Ha 3400poBbe 4enoBeka. KypeHue Kak
thakTOp 3IKONOrMYecKom onacHoOCTU

Llenb: gokasatb Bpen KypeHus

O6BEeKT n3yyeHus: NHPopMaLMOHHbIE MaTepmanbl 06 OCHOBHbIX KOMMOHEHTax TabayHoro abimMa

JononHutenbHble CBeAeHUS:

OkcnepTtbl BO3 (BcemnpHon OpraHusaummn 3apaBooxpaHeHus) nogcumTanu, Y4To U3 Kaxabix OBYX
B3pOCIbIX, KypsLWMX C MOAPOCTKOBOrO BO3pacta, oanH OydeT yout Tabakom. Y BTOPOro ke CUrbHO
COKpaTUTCHA MPOJOIMKUTENBHOCTb XMU3HWU, BO3MOXHO, Ha 20 - 25 net. Ckopee Bcero, 310 npousonget
BCcneacTBue 3abonesaHui cepgeyHo-cocyancTon cuctemsl. Mpu pacyetax cotpygHukn BO3 onuvpanuce
Ha cBefeHus O Bpede neranbHO NPOU3BEAEHHbIX curapeT, a ux B mMupe He 6Gonee 70%; Bpen
HeneranbHOM Taba4yHOW MPOAYKUMM 3HAYUTENbHO BblE, TaK Kak TaM COOepXuTcs ropas3go 6onblue
OnacHbIX CMOJT U HUKOTUHA.

CwmepTenbHasa go3a HUKOTMHA Anst B3pocnbix - 20 curapeT, BbIKYpEHHbIX O4HA 3a ApYron; Ans
noapocTka oHa coctaBngaeT 10 curaper.

MaBecTHO, 4To 90% OHKONOrMdyecknx 3aboneBaHuii CBA3aHO C KypeHUMEM: BMeCTE C ObIMOM B
opraHusm nonagatloT dopmanbaerna, 6eHson n OpyrMe BbICOKOTOKCUYHbIE BeLUECTBa-KaHLEepPOreHsbl.
MopcunTtaHo, YTO y NoJen, HavaBLKX KypuTb ¢ 15-neTHero BospacTa, OH BO3HWKAET B MATb pa3 value,
YyeM y Tex, KTO 3akypun nocne 25 ner.

AMepUKaHCKMe Bpayu BbISBUMW, YTO MOCTOSIHHO KypswMe TUHEeWZKepbl BnagawT B
BecnpuunHHyto NnaHuky B 15 pas yvalue, YeM X HEeKypsLLME CBEPCTHUKN.

M3-3a HepocTaTka Kucnopoga, MOTOMY YTO B KpOBb MOCTynaeT M3ObITOK yrapHoro rasa, y
ManbyYnkoB B Oygyliem MoOXeT pasBuTtbCa MMMIOoTeHuus. Kypslwune AeBylKW, KakK NpaBuio, UMET
3eMNUCTbIA LBET Nnvua, a ux OeTu MMEKT Maro LWaHCOB poauTbCcs 300poBbiMu. B uTore poautenu
KYpPSILLMX OeTeN NUaTCs BO3MOXHOCTU HAHYMTL 300POBbLIX BHYKOB.

B coBpemeHHOM o006LiecTBE KypeHMe CTaHOBWUTCS OCOOO oOnacHblM ewe W MNoToMy, YTO B
MOJSOAEXHBLIX KOMMAHWUSIX, Ha [OUCKOTeKax, B Kadye HOWY WM OEeBYLKY MOryT "yroctutb" siKoObl
curapeTon, Ho oHa byaeT cogepXaTb HAPKOTUKU. ATO AOCTATOYHO TUMMYHBLIN KaHan NpuobLLeHNst HOBbIX
notpebutenen HapKOTUYECKOTO 3enbsl.

O6GopyaoBaHue u matepuansbi: Tabnvua "OCHOBHbIE KOMMNOHEHTHI TabayHoro gpima"

BbinonHeHue paboThbl

1. N3yuute paHHble Tabnuubl 4.1 "OCHOBHbIE KOMMOHEHTbI TabayHoro Apima", B KOTOPOM
npeacTaBneHsbl HekoTopble M3 6onee Yyem 4 000 XxMMUYECKMX COeQUHEHMUIN, OBHapyXeHHbIX B Taba4yHoM
abime.

2. Ncnonb3ys 3HaHMSA No xumuun 1 Buonornn, obbAcHNTE, novyemy TabakoKkypeHue Bbi3blBaeT pak
Nerknx, OonyxonMm MO4YEBOro My3blps, MOMAOCTM pTa. [opTaHu, rMOTKM, MULEBOAA, MNOMXKENYAOYHOM
)Xenesbl, MOYeEK U ApYrMx opraHnoB; 6one3Hn cepaeyHO-COCYANCTON CUCTEMbI; NPEXAEBPEMEHHbIE POabI
W nepuHaTanbHYl0 CMEPTHOCTb, MPUYEM KaK Y KypUMbLUUKa, TaK U Y HEKYPSALMX MOAEN, BbIHYKAEHHbIX
BAbIXaTb 3arpsi3HEeHHbIV TabayHbIM AbIMOM BO34YyX.

3. Npuxoamnock nu Bam 6bITb CBMAETENEM KYpEeHUS nog BUAOM ODBbIYHbIX CUrapeT unu nanupoc
HapkoTu4ecknx BelecTB? Kak Bbl MOCTynanu B 3TUX Criyyasix U Kak Hago 6bino 6bl nocTynuTb?
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4. lMpeanoxunte 3addEKTMBHbIE CMNOCOObI aHTMHAPKOTMYECKOW MponaraHabl, B TOM 4ucCIe

TabakoKypeHusl.

Tabnuua 4.1

OCHOBHbI€ KOMNOHEHTbI TaGa4yHOro Abima
XumMunyeckme coeguHeHus ConepxaHue XnmMmnyeckme coeguHeHus Conepxkanue

(Mkr/curapeTa) (Mkr/curapeTa)

MasoBas ¢pasa
Okcug yrnepoga 13400 HuTtposogmmeTunammH 0,08
[wnokcua yrnepoaa 50 000 Hutposometmnatunammd 0,03
AMMOHNN 80 MpopasnH 0,03
Linanuctein Bogopoa 240 HutpomeTaH 0,5
M3onpeH 582 HutpobeHson 11
Anbperva 770 ALETOH 578
AkponeuH 84 BeHauH 67
dopmanbgerng 70 BuHunxnopug 0,01
TBeppas cdasa
HukoTuH 1800 NHpon 14,0
deHon 86,4 BeH(a)aHTpaueH 0,044
O-.kpeson 20,4 BeHs(a)nupeH 0,025
2-HadpTmunamuH 0,023 dnroopeH 0,04
HUTPO30OHOPHNKOTUH 0,14 XpuseH 0,04
Kap6aszon 1,0 naT 0,77
LnHk 0,36 Cypbma 0,052
CsuHel, 0,24 >Keneso 0,042
ANIOMUHUI 0,22 MbiLbsK 0,012
Megb 0,19 Bucmyt 0,004
Kagmumn 0,12 PTyTb 0,004
Hukenb 0,08 Xpom 0,0014
MapraHey, 0,07 KobanbT 0,0002

Hannwwute BbIBOA,.

MpakTnyeckas pa6orta 35.

N3yyeHne GMOHMKM.

Bvonorus — nonynspHoe 3HaHWe, C KOTOPbIM HAC 3HAKOMAT elé B wkone. Novyemy-To MHorne
cuuTatoT, 4To BUOHMKa — oAMH M3 nogpasgenos buonornn. Ha camom gerne 310 yTBepXXAeHNe He COBCEM
TOYHoe. buoHuka (OT rpey. bidn - aneMeHT XU3HU, NPaKTUYeCKN - XMUBYLLURN), HayKa, norpaHu4yHas Mex
fvonorven ”n TEXHWKOW, peluawlas WHXeHepHble 3agayn Ha 6ase aHanm3a CTPYKTypbl U
XN3HeOeAaTenbHOCTU OpraHM3aMoB. BuOHMKa NNOTHO cnneTeHa ¢ Ouonorven, U3NKOW, XUMUEN,
KNOEPHETMKOM N NHXEHEPHBIMWU HayKaMu - 3NEKTPOHUKON, HaBUrauuemn, CBA3bio, MOPCKUM AEeNOM 1 ap.

Lenb mgaHHoOM paboTbl: onpedenviTb MECTO W 3HayeHue OGUOHUKM B CUCTEME COBPEMEHHbIX
Hay4YHO-TEXHUYECKMX 3HAHWUI N OOCTWDKEHNNA.

YT0 Xe m3yyaeT GuoHMka? YToObl OTBETUTH Ha 3TOT BOMPOC, HYXHO PACCMOTPETb CTPYKTYPHOE
AeneHue camoro yveHus. buonosudyeckasi buoHuka nccnegyet NpPUpPoAy TaKoW, Kakasi OHa ecTb, 6e3
nonbITkn BMewaTtenscTBa. OOGbeKTOM €€ W3yyeHus SBMSITCS NPOLECChbl, MPOUCXOAALIME BHYTPU
Ouonornyecknx cuctem. Teopemuyeckasi GUOHUKA 3aHMMAETCA M3YYEHMEM TeX MPUHLMMNOB, KOTOpble
Obln 3aMedeHbl B NPUPOAE, U Ha KX OCHOBE CO34aéT TEOpeTMYecKyld Moderb, B AarbHenLem
NPpMMEHSIEMY0O B TexHomorusix. lfpakmuyeckass  (mexHu4eckasl) OUOHUKa — 3TO  MNPUMEHEHME
TeopeTM4eckux Mogdenen Ha npaktuke. Tak cka3aTb, NPaKTUYeCcKoe BHeOpeHMe NPUPOAbl B TEXHUYECKUIA
MUp.

OTkypa xe BC€ HaumHanocb? OTuom OMOHWMKM HasbiBaloT Benvkoro JleoHapgo ga BuHum. B
3anMcax 3TOr0 TEeHWst MOXHO HaWTW MepBble MOMbITKM TEXHUYECKOrO BOMIOLWEHUSA MNPUPOAHBLIX
MexaHn3MoB. YepTexu ga BuHUM MNMOCTPUPYKOT €ro cTpemrieHue co3fgaTtb NeTaTenbHbl annapar,
CNOCOBHBIN ABUraTh KPbINbAMU, Kak Npu nonéte ntuubl. Ho yTBepxaeHne BMOHUKN Kak cCaMOCTOATENBHOMN
Hayku npousowno nuwb B 1960 rogy Ha Hay4yHoMm cumnosuyme B [JantoHe (CLUA).

BosHukaeT Bonpoc: KTO nepBbin — npupoda wnu nwogn? WHorga cnydaercs, 4YTO TO UIM MHOE
n3obpeteHrne 4enoBevecTBa YXKe [OaBHO «3anaTeHTOBaHO» MNPUPOAOW. Tak npou3owsio ¢ OObIYHOM
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nunyyen 3acTéxXKon, KoTopasd CBOUM CTPOEHMEM NMOBTOPSET MUKPOCKONMYECKOe CTPOEHUe nepa ntuubl. A
B CTPOEeHMM habpuyHbIx Tpyd HabnogaeTcst aHanorus ¢ nonbiMmn cTebrisiMm 3r1akoB.

UT0Obl He ObITb FONMOCMOBHBIMU MPUBEAEM KOHKPETHbIE MPUMEpPbl NMPUMEHEHUS BGUOHUYECKNX
3HaHWIN B apXUTEKType, MEAMLUHE U TEXHUKE.

BuoHuka u apxumekmypa.

lMepBbIM, KTO CTan MPUMEHSITb NPUHLUMMNBI BUOHMKM B apxuTekType, 6bin AHToHM [ayau. Ero
3HaMeHuTbIMM paboTamu A0 cux nop Bocxuwaetca mup (Jom Banbo, Jom Mwuna, Xpam Cedatoro
CewmeliictBa 1 ap.).

BoT eLLé HeCKONbKO BENUYANLLNIA COOPY>KEHUN HAa OCHOBE BUOHMKM BO BCEM MUPE:

. Ondenesa GawHs B MNMapuxke (noBTOpAET Popmy 6epLIOBON KOCTH)

o CraguoH «JlacTouykmHO rHe3go» B [lekMHe (BHELWHSAs meTannuMyeckas KOHCTPYKUWS
nosTopsieT oOpMy NTUYBLErO rHe3aa)

. Hebockpeb AkBa B Yumkaro (BHeLLHe HanoMMHaeT NOTOK NajatoLlei Boapl)

. Kunon pom «Haytunyc» wnm «PakoBuHa» B Haykanbnawe (ero Av3avH B3AT U3
NPUPOAHON CTPYKTYPbl — PAKOBUHbI MOMIHOCKA)

o OnepHbivi TeaTp B CugHee (MogpaxkaeT pacKpbIBLLUMMCS fienectkam 10Toca Ha Boae)

o lMnaBaTtenbHbI KOMMneKkc B [leknmHe (KOHCTPyKUuus dacaga COCTOUMT M3 «My3bIPbKOB
BOAbI»)

. HauunoHanbHbIn onepHbIn TeaTp B [NeknHe (MMUTUPYET Kanmio BOAbI)

BuoHuka u meduyuHa.

MHorne meguuUMHCKME WHCTPYMEHTBI MMEKT npoobpas cpedu npeacTaBuTENen XXMBOrO Mupa.
Wrna-ckapndukaTtop, cnyxaiwas ana 3abopa obuiero aHanmsa KpoBu, NOJTHOCTLIO MOBTOPSIET CTPOEHUE
3yba-pe3ua neTyyen MbiLu.

MpMBbIYHBIV BCEM MOPLUHEBON LLNPUL, BO MHOTOM UMUTUPYET KPOBOCOCYLLMIA annapaT koMapa.

lMpumeHsiemMas BO BpeMsi XMPYPruyeckon onepauumn urna nostopset opmbl pEBepHbIX KOCTen
KpYynHbIX pblb, @ ckanbnenb OO CUMX MOp MOBTOpsieT (POPMY TPOCTHMKOBOIO NMCTa C €ro npupoaHou
pexyLien KpOMKOMN.

Mcnonb3oBaHne GMOTOKOB B MEANLIMHCKOW BMOHMKE NO3BONWIO CAEeNaTth CyLUECTBEHHbIN NPOpPLIB
B BWAOE WCKYCCTBEHHOW PYKM, KOTOpas yxe MOXET He TONbKO CKuMaTb nanblbl, HO U Gornee CHOCHO
nMcaTb C MOMOLLBIO PYYKM.

BbuoHukak u mexHuka.

LLlapHupbl NO3BONSAKT BpawaTtbCa OOHOW YacTW BOKPYr OPYrod M Mpu 3TOM He COBUraTbCs C
MecTa. TuxookeaHCKMe cepaueBUOKU-BENMKaHbI, ANsl TOro YTOObl CIOXUTbL OBE CBOU CTBOPKM PaKyLLKM,
NCNOMb3YIT LWapHMPBI.

JNoBume nTuubl, 4TOOLI yaepXkaTtb 400bIYY, LLenko 06XBaTbIBAOT CBOK XEPTBY M BNUBAKOTCS B HEe
OCTpbIMM KOrTAMMU. 1o Takomy e NpuHLMNY paboTaloT 3KCKaBaTopbI.

Mpurcockn ocbMUHOra MOMOratoT eMy ABUraTbCs MO CKOSb3KUM MOBEPXHOCTSAM, HE Cbe3Xas BHUS.

MWHrBMHBI NepegBurawTCA MO  CHery, OTTankvMBasicb factamu, noAoOHO  MbDKHUKAM,
MCMoNb3yLWUM Ans 3TOW Luenu nanku. Ha 3ToMm npyHUmMne ocHoBaHa CHeroxoaHasi MawmHa «MMUHIBUHY.

YenoBek M3006pen MHCTPYMEHT, KOTOPLIN BbINOMHAET Te Xe (PYHKLMUM, YTO U KB BEPETEHHMKA.
OTO — NMHUET ANns 3axBaTa camblX MENKUX NpeaMeTOB.

pyweobpasHasa cbopMa ronosbl kuTa Gonee npucnocobreHa K NepeMeLLeHnto B BOAE, HEXEenu
HOXXeobpasHble HOCbl COBPEMEHHBIX CyAoB. 10 cpaBHeEHUIO C OObIMHBIMM CydaMu KMTOoDpasHble cyda
OKasblBaloTCcs Honee 3KOHOMUYHBIMY U BbICTPLIMW.

AHTUTYPOYNEHTHOCTb AenbduHa NPUMEHSAETCS B KOHCTPYKL MU aBTOMOOWIbHBIX LLUWH.

Jlogka c «nnaBHMKaMu» NPUBOOUTCA B OENCTBME KOMeONIWMMUCA NMnaBHUKAMKU, KOTOpble
MOXOXM Ha MIaBHMKN TyHLa.

Honroe Bpemsi NpoGreMon CKOPOCTHOM aBuaummM Obin dnatrep — BHe3anHo U OypHO
BO3HMKAIOLLME Ha ONpederieHHONW CKOPOCTU BMOpaLMKM KpbIMbeB, YTO NpuMBOAMNIO K aBapusMm. Ho
KOHCTPYKTOPbl HaLUMN BbIXOA — Kpbifibsi CTanu genatb C YTONLWEHMEeM Ha KOHUax, Kak Ha KpblnbsiX
CTPEKO3bl.

Heckonbko net Hasag ydeHble cmornu npoaHanusmposatb [AHK naykoB w©n cospatb
WCKYCCTBEHHbI aHarnor LeNkoBUAHON NayTuHbl - keBnap. Hanpumep ero ucnonb3ytoT Ans Npou3BOACTBa
TKAHEBOMOITMMEPHOro GpoHexuneTa.

JIuctbss notoca Hukoraa He nadkatoTcd. M BOT nmocne Heckonbknx neT WcCnefoBaHui u
SKCNEPVMEHTOB BO3HUKMM HeMnadkallmMecss Kpacku Ans gacafoB U CamMOOYMLLaKOLIeeCcs CTeKo,
NPYMEHSIEMOE Ha kamepax HabniaeHVs 32 LOPOXKHbIM OBWKEHNEM.

Kopnopaumsa Mercedes Benz paspabotana OGuoHMdYeckoe TpaHCMNOPTHOE  CPEACTBO,
CKOMMPOBAHHOE C TPOMMUYECKON pbiObl-Ky30BKa. HecMoTps Ha cBoK YemogaHoobpasHyto hopMy, MallnHa
UMeeT KpalriHe HU3KOoe COMpPOTUBIEHNE BO3ayxa.

U B 3akntoveHuu.

CerogHst OMoOHMKa yXe He pasMeHMBaAeTCs Ha Menoyvn. OTO YCTaHOBMBLUASACHA Hayka, KoTopast
nonyyaet Bbirogy OT BCé 6onee ObICTPbIX KOMMBIOTEPOB U  PACLUMPSAIOLMNXCA BO3MOXHOCTEN
MUKPOTEXHWKU: Tenepb Y4EHbIE MOryT UCCrefoBaTb OaXe Menbyauline CTPYKTYpbl PacTUTENBHOMO U
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XMBOTHOrO Mupa. MoxeT ObITb, €CTb BOMPOCHI CaMble yBnekaTernbHble, KOTOpble NPUMPOAa Noka eLle TauT
B cebe.

KPUTEPUU OLIEHKN

BbINONTHEHUSA NPAKTUYECKUX 3aaHUN TEKYLLEro KOHTPOns

- OUeHKa «oTnu4yHo». 3a rmybokoe M NonHoe oOBnageHue cogepxxaHueM ydebHoro matepuana, B
KOTOPOM O0By4artoLMNCs OPUEHTUPYETCH, YMEeT NPMBOAUTL NPUMEPHI.

- oueHka «xopowo». Ecnu obydawowmmnca nonHo ocsBoun y4ebHbI MaTepuan, Bnageet
cogepxaHvem y4ebGHOro marepuana, ymeeT MNpuMBOAUTb MNpumepbl. [pamMOTHO u3naraeT OTBeT, Mo
coaepxaHuio 0TBeTa, U B (hopMe 0TBETA MMEIOTCS OTAENbHbIE HETOYHOCTM.

- oueHKa «ydoBrneTBopuTenbHO». Ecnu obyvarowminca obHapyKmBaeT 3HaHMA W NOHMMaHWe
MonoXeHHoro y4yebHOro marepvana, MNOHATMWHONO annapata, HO uM3naraeT WX HemnosiHo,
HenocnegoBaTernbHO, [AOMNyCKaeT HETOYHOCTM B OnpedeneHnuy MOHATUMI, He YMeeT [okasaTenbHO
obocHoBaTb CBOW CyXAEHWS.

- OUEHKa «HeygoBneTBopuTenbHO». Ecnn obyvalowmncs nmeeTt pa3po3HeHHble, 6ecCncTeMHbIEe
3HaHWs, He yMeeT BblAeNsaTb rMaBHOe M BTOPOCTENEHHOe, A0MnycKkaeT ownbku B onpegeneHnm noHATUn,
nckaxxaeT MX CMbICH, 6eCnopsaoYHO M HeyBEepeHHO u3naraeTt marepwvan.

2.2. MeTognyeckme yKkaszaHus No opraHn3aumm caMoCTOATEeNIbHOWN paboThbl oby4yarowmxcs

Llenb camocTosiTensHown paboTbl: popMupoBaHne y obyyaroLLmMXcs YMEHMN 1 HaBbIKOB B 0BnacTu
ovonoruu.

Mpexpe, YeM NpPUCTYNUTb K cCamoCToATENbHON paboTe, obyvalowmncs AOMmKeH 03HaKOMUTBCA C
OCHOBHbIMW MOMEHTaMu pabodert nporpamMmmbl NO AucumnianHe «buonorusay, nogobpate Heob6Xo4MMYHO
nuTepaTtypy 1 U3y4ymTb TEOPETUYECKNE NOMNOXEHUSA ANCLUMUMITNHBI.

B xoge camocTtoaTensHom paboThl kaxxgomy obydatolemMyca pekoMeHayeTcsl MoNy4YnTb 3agaHuns
no Bcem Buaam paboT, YTO AacT BO3MOXHOCTb OXBaTWUTb BCE TeMbl y4eOHOW AucuuniuHbl. [loaTomy,
paccMOTPEB W OCMBICIIMB BCe 3afdaHud, o0y4aloLUNCcss CMOXET O03HaKOMUTbCA C OOMbLUMHCTBOM
ynpaBreH4yecknx npobnem TpaHCNOPTHOro NPEANPUATUSA U C METOAAMU PELLEHNST 3TUX NPOBneMm.

O6yvatowuncs moxeT BblOpaTb OAMH M3 BapuaHTOB CaMOCTOSITENbHOW paboThl, 3TO sABNSAETCS
obsazaTenbHbIM YCNOBMEM OCBOEHMS y4ebHOro matepuana:

1. Mouck nHdopmaumm

2. MNopgrotoBka foknaaa;

3. Hanucanue pedepara.

4. [NoaroTtoBka npeseHTaumnm

[anee npuBedeHbl pasbsACHEHUS MO KaXZOMYy BMAY CaMOCTOATENbHOM paboTbl U AaHbl
pekomMeHaLmMmn Mo ee BbINOJIHEHMIO, @ Takke TpeboBaHMSA K MOAroTOBKE M coavye OT4YeTa U CPOKU caayu
oTyeTa.

1. Mowck nHpopmaymn.

HaHHbIi BMA camocTosiTenbHOW paboTbl obydvatowmxcs npegnonaraet cbop, obpaboTky u
npeactaBneHne uHdopmaumM no Temam JeKUMOHHOro maTepuana c 6onee rnybokor npopaboTkon
HEKOTOpPbIX BOMPOCOB. BbINONMHEHWe [JaHHOrO BuAa CaMOCTOSTENbHOM paboTbl pekoMmeHayeTcs
NPOBOAMUTL B CrnefyloLlen nocnegoBaTenbHOCTU:

- (hopmMmMpoBaHUE MNEPEYHHA BOMPOCOB, HEOOXOOUMBIX AMS OCBELUEHUA B paMKkax BbliOpaHHOM
TeMbl;

- paboTa ¢ nuTepaTypHbIMU U OPYrMMU MHAOPMALNOHHBIMU UCTOYHUKaMU;

- cucTeMaTu3auus NonyvYeHHbIX OaHHbIX;

- MOAroTOBKa NfaHa goKnaaa;

- MOAroTOBKA Npe3eHTauun kK Joknagy.

2. MNopgrotoBka goknaga.

Mpu nogroToBke goknaga Heobxoammo cobnoaaTh criegyowmne TpeboBaHus:

- Bpems AoKnaga He AOMKHO npeBbiwatb15 MUHyT;

- cnegyeT m3beratb OOMbLLIOrO KONMYeCTBa onpeaeneHnn;

- OnS  HarnsgHocTM  npefctaBneHust paboTbl  crnefyeT  nofib3oBaThCsl  crieuuarnbHbIMM
TEXHUYECKNMU CPEACTBAMM: rpacpo- U MyNbTUMEAUAHBIM NPOEKTOPaMU;

- KOMMYECTBO UMNMCTPALMOHHOIO MaTepurana K oknagy He OOIMKHO npeBblwaTh10 NUCToB;

- [lOKNaj, OOMMKEH MMETb NIorMyYeckoe NOCTPOEHNE U 3aBepLUaThCsi BbIBOAaMM No padoTe.

BbiCcTynneHus ¢ goknagamm NpoxoasaT Ha NPaKTUYECKMX 3aHATUSIX MO COOTBETCTBYIOLLIEN TEME.

3. HanucaHune pedepata

Mpu HanucaHun pedbepaTta pekomeHayeTcss oOpaTuTb 0coboe BHMMaHME Ha €ero CTPYKTYpY,
KoTopasi OOfbKHa packpbiBaTb NOMMYECKyld MNocnefoBaTeNlbHOCTL pacCcMaTpuBaeMblX BOMPOCOB (OT
obwero K YacTHOMY) M UX 4eTKoe wusnoxeHue. Kaxabln pasgen pedepata CONpoBOXAAETCS
HeOOXOAMMbIMU PUCYHKaMK, CXemamu, Tabrvuammn 1 COOEePXUT B 3aKIOYEHNN KpaTkue BbiBOAbI.
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Pedepat pomkeH ObiTb BbINOMHEH Ha OCHOBE aHanmM3a nuTepaTypbl OTEYECTBEHHbIX U
3apybexHbIX aBTOpPOB, 0030pOB mnepuogudeckor nedatn, OGubnuorpadudeckux uUccrnegoBaHuUm,
WHCTPYKTUBHBIX W METOAMYECKMX MaTepuanoB MO Teme, 3aKoHOOATEMbHbIX aKTOB W HOPMAaTUBHbIX
AOKYMEHTOB, PErynypyoLLnNX XO03ANCTBEHHYIO AeATENbHOCTb NpeanpuaTus.

CTpyKkTypHO pecbepaTt AOMKeH BKNoYaTh criegyolime pasgens:

. TUTYNbHbBIN NUCT

. CogepxaHue.

. BBegeHue.

. OCHOBHy0 YacTb.

. 3akntoveHue.

. Cnucok ncnonbsyemon nutepaTypbl.
. MpunoxeHue (ecnn Heobxoanmo).

CopgepxaHve BKIMOYaeT HaMMEHOBaHWE BCEX pas3ferioB, noapas3fefioB C ykasaHMeM Homepa
HayanbHOWM CTpaHULbI.

Bo BBegeHun OBOCHOBBLIBAETCS aKTyanbHOCTb TeMbl, OMNpPedenseTcs ee TeopeTU4eckoe W
npakTuyeckoe 3HadeHue, opMynupyroTcs Lenb 1 3agayum paboTel. Bo BBegeHnn Takke obo3HavaeTcs
KpaTkoe coaepxaHue paboTbl U OTpaXaeTcs, MO KakuM NUTEpaTypHbIM WCTOYHMKAM K (DaKTUYECKUM
MaTepuanam BbinonHeHa pabota. PekomeHayembli 06beM BBeAeHNs 2-3 cTpaHuLbI.

OcHoBHasa 4yacTb paboTbl npeactaBnseT cobow manoxeHve maTepuana no Teme pedepara u
MOXeT Bkrntodatb 2-3 naparpada. B aton yactn pedepara Takke Heobxogmmo o0606WNTbL pasnmyHbie
B3rnsgpl Ha npobnemMy wunu MeToabl peleHust (ecnu 3TO BO3MOXHO B paMKax KOHKPETHOW TeMbl) U
N3MNOXWTb COBCTBEHHOE MHEHME NO AaHHOMY Bonpocy. O6bem ocHoBHOM YacTn 10-15 cTpaHuu.

B 3aknioyeHun p[omkHbl OblITb NpeacTaBneHbl OCHOBHbIE BbIBOAbI U NPEeanioKeHus Mo
paccMmoTpeHHon Teme. O6beM 3akntoveHust 2-3 cTpaHulbl.

Cnmcok nuTepaTypbl [OOIDKEH COAepXaTb  pacrnofiokKeHHbIn no  andasBuTy MepeyeHb
MCMNOMb30BaHHbIX B npolecce paboTbl UCTOYHMKOB. CnegyeT AaBaTb NOMHblIE CBeAeHUS 00 MCTOYHMKE.
[MepeyeHb MCNONb3yeMbIX UCTOYHMKOB MOXET BKIMOYaTb CChIIKM Ha 3NeKTpoHHble agpeca Internet, a
TakKe HOpPMaTMBHbIE AOKYMEHTbI U OTYETHOCTb NPEANPUATUN.

Pedepat gomkeH ObITb CAaH He Mo3xe MocnedHero 3aHAaTus no gucuunnuHe. B cnydvae, ecnu
pedepatr He 3auyTeH, HeOOGXOAUMO YCTpaHUTb 3amedaHus. McnpaBneHus crnegyeT BbIMOMHATL Ha
oTAenbHbIX nucTtax. MicnpaeneHHbli BapnaHT pedepaTta caaeTcs NoBTOPHO BMECTE C NepBOHaYanbHbIM
1 CMMCKOM 3amMevaHui npenogasaTtens.

TpeboBaHuA kK ohopMNeHUI0 3agaHumn

Hymepauusa cTpaHuL HauuMHaeTcsa CO CTpaHuubl, codepxallen ornaeneHve paboTbl, U
nponseBoguTca apabckumun umdpamu B NPaBOM BEPXHEM YrNy nucta. TUTYMbHbIA NUCT BKIHOYaeTCs B
o6Lyl0 Hymepauuio, HO He HymepyeTcsi. B mpunoxeHusx cTpaHuubl He HymepytoTca. Mnnoctpaumy,
cxXeMmbl, rpaduki, Tabnuubl, PacrnofiOXeHHble Ha OTAEeNbHbIX CTpaHuuax, BKMYakwTcsa B 0Oy
HyMepauu1Io CTpaHuu,

TeKkcT OCHOBHOM 4YacTu paboTbl MOXET MOAPAa3neNnsaATbCA Ha pasfdensl u nogpasgensl. Kaxabiv
pasgen crnefyeT HauyMHaTb C HOBOW CTaHuubl. Pasgensl u nogpasgensl JOSPKHbI UMETb HAMMEHOBaHUE -
3arofioBKM, B KOTOPbIX KpaTKO OTpaxaeTcs OCHOBHOE coaep)XaHue TekcTa. 3arofoBku pasferioB MULLIYTCS
CUMMETPUYHO TEKCTY MPOMUCHbIMK (3arnaBHbiMM) OykBamMu UK BbIOEMAKOTCA XUPHbIM - LLIPUETOM.
3aronosku nogpasgenos nuwyTcsa ¢ ab3aua CTPOYHbIMU ByKBaMK, KpOME NEepBON — NPOMUCHOW 1 TakkKe
BbIAENSATCA XUPHbIM WpndToM. CoOKpalleHHOe HanucaHue CrioB B 3arofioBkax He [OonycKaeTcs.
lMepeHOCHI CrOB B 3arofioBkax He AOMycKalTcs. TOYKY B KOHLUE 3aroroBka He cTasdAT. Ecnn 3aronosok
cocTouT M3 OBYX M Gonee npeanoXeHun, vMx pasgenstoT Toukow. [logyepkmBaHue 3arornioBKOB He
ponyckaetcsi. PacctosiHe Mexay 3arofnioBkamy pasgena (nogpasfena) v nocneaylowum TeKCTOM
OOIMKHO ObITb PaBHO OAMHAPHOMY MEXCTPOoYHOMY MHTepBany (10 MM), a paccTosiHMe Mexay 3arofloBKOM
noapasgena u nocrnegHen CTpoKon NpeablayLero Tekcta — 2-M O4MHAPHbIM MEXCTPOYHBIM UHTEpPBanam
(15 Mm).

[okyMeHTbl, 6naHkn, pOTOCHNMKM pa3mepoM MeHbLue hopmata A4 [OSKHBI OblTb HaKNeeHbl Ha
CTaHOapTHbIE NUCTbI UMW CKAHMPOBAHBI.

MocTpoeHne anarpamm OCyLLECTBISAETCA C MOMOLLbIO cneunansHoro pegakropa Word.

B Tekcte He OOMKHO ObiTb pUCYHKOB M Tabmuy 6e3 CCbiMoK Ha HuX. PucyHkn n Tabnuubl
pacnonaralwTcs B TEKCTe cpa3sy Mocre CCbIfIOK Ha HUX. PUCYHKN OOMKHBI MMETb MOSCHAOLLYI0 HaAMCh —
Ha3BaHMEe pUCYHKa, KOTOpas nomellaeTcsl nog HUM. PucyHkn obosHadaroTtes cnoBoMm «Pucy». Touka B
KOHLEe Ha3BaHusa He cTaBuTCs. PucyHku cnegyeTt HymepoBaTh nocrnegoBatenbHO apabckumm uudpamu B
CKBO3HOM MOpsiAKe B Npegenax Bcen paboTol.

Undpoeon matepunan uenecoobpasHo odopMmnaTe B Buae tabnuubl. Kaxgasa tabnuua gomkHa
UMETb 3arofloBOK, KOTOPbIN AOMKEH ObITb KpaTKUM 1 OTpaXxaTb COAEPKUMOE Tabnuubl.

Hap HassBaHveM cnpaBa nuweTtcs croBo «Tabnuua» € MNopsakoBbIM HOMEpPOM apabckumu
umdpammn B CKBO3HOM MOpsiAike B npefenax Bcewn KypcoBon paboTbl. TemMaTudeckuii 3arofioBOK MULLYT
CTPOYHBIMU ByKBaMu, KpOMe NepBOn NPONMCHOW. B KoHLIe 3aronoBka TouKy He cTaBaT. Tabnuuy cnegyet
pasmellaTtb Tak, YTOObl ee MOXHO ObIno YMTaTh 6€3 NoBopoTa paboTbl UMK XXe C MOBOPOTOM MO YaCOBOM
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ctpenke. Tabnuuy ¢ 6OMbLINMM KONTMYECTBOM CTPOK OOMYCKaeTCa NepeHoCUTb Ha Apyryto cTpaHuuy. Mpu
nepeHoce Tabnuupbl, Ha criegyloLlen CTpaHuue MOBTOPSIOT €€ LWarnky M Hag Her noMmeLarT Haanucb
«MNpogomkeHne Tabn.» c ykasaHnem Homepa. Ecnu wanka Ttabnuubl rpomosgkasi, TO BMECTO Hee C
nepeHeceHHON YacTu B OTAEMNbHON CTPOKE NoMeLlatoT Homep rpad.

MpunoxeHne odopMnseTca Kak NpOAOIPKEHWE OCHOBHOW 4acTW 3afaHusd, pacronaraeTtcs B
nopsigke NosiBNeHus CCbINoK B TekcTe. Kaxgoe npunoxeHne AOMKHO Ha4yMHATbLCA C HOBOW CTpaHuubl 1
UMEeTb coAepXKaTenbHbIA 3arofloOBOK, HaneyaTaHHbIN XUPHbIM WpudToM. B npaBom BepxHeM yrny nopg
3arofIoBKOM NponuncHeiMn BykBamu nevataeTcsa crnoBo «[lpunoxeHuey». Hymepauuns pasgenos, MyHKTOB,
Tabnuu B KaXxgoM NPUNOXEHUN CBOSI.

B pesynbTaTte BbINOMHEHUSA CAMOCTOATENbHbLIX PAaboT 0byYaloLLMIACA AOMKEH 3HATbL:

- KaK COCTaBNATb KOHCMNEKT

- KaK 3anonHATb Tabnuubl

- KaK 3anofHATb CXEMbI

- KaK gernaTb npeseHTaumm

- KaK genaTb NpoekKT

OO6yvarowuncs JomkeH BbINONHMTE paboTy 3a onpeaeneHHoe Bpemsi. Kaxapii obyyarowmmncs
nocne BbINOMHEHUS paboTbl [OIMKEH NpPeAcTaBUTb OTYET O npogenaHHonm paboTe nmMbo B Buae
KoHcnekTa, Nnbo B B1Ae roTOBON Npe3eHTauun, CoOCTaBneHHON Tabnuubl, COCTaBeHHON cxeMbl. OTHEeT O
npogenaHHon pabote cnegyetr genate B TeTpagu Ans caMOCTOATENbHbIX paboT. OueHky no
camocTodATenbHON paboTe CTyAeHT Mony4vaeT, C y4eTOM Cpoka BbIMOMHEHUs paboTbl, ecnu: - pacyeThbl
BbIMOSTHEHbI MPaBUSIBHO M B MOSIHOM OObeME; - OTYET BbIMNOMHEH B COOTBETCTBMM C TpebOoBaHUSAMU K
BbINOMHEHWNI0 CaMOCTOATENbHON PaboThl.

MpumepHas TemaTuka pedeparoB no aucumnnuHe [K.02 Npaktukym no 6uonorun.

- OpraHuyeckue BeLLeCcTBa pacTUTENbHOW KMETKW, [AoKasaTenbCTBa WX Hanuuusa B
pacTeHun.

- ButaMuHbl, PepMeHTbl M FOPMOHbI M MX pPONb B OpraHuMame. HapyweHus npu unx
HegocTaTke 1 n3bbiTke.

- lMpokapuoTnyeckme opraHMamMbl 1 UX ponb B BroLeHosax.

- MpakTuyeckoe 3HaYeHNE NPOKAPUOTUYECKNX OPraHU3MOoB (Ha NpyMepax KOHKPETHbIX

BMAOB).

- KneTtka aykapmoTnyeckmx opraHmamoB. MembBpaHHbIN NpMHLMN ee opraHusaunn.

- CTpykTypHOE U (DyHKUMOHANbHOE pasnuyne pactTuTenbHON N XXMBOTHOW KIETOK.

- MuToXoHOPWM KaK 3HepreTuyeckne ctaHuum knetok. Ctagum aHepreTMyeckoro obmeHa
B pPa3nnyHbIX YacTAX MUTOXOHAPUNA.

- CTtpoeHue n yHKunmM pubocom n nx ponb B BocuHTe3e Genka.

- Aopo kKak LeHTp ynpaBneHus XU3HeOesaTeNbHOCTbIO KNEeTKU, COXPaHEHUs U nepegaydn
HacrneaCTBEHHbIX MPU3HaKOB B MOKONEHUSX.

- KneTo4yHas Teopus CTpoeHUsa opraHu3moB. cTopusa n coBpeMeHHOE COCTOsIHME.

- Becnonoe pasmHoXeHune, ero MHOroobpasme 1 NpakTU4ecKoe UCNob30BaHme.

- lMonoBoe pasMHOXeHME U ero buonornyeckoe 3HavyeHue.

- YepegoBaHve nonoBoro M 6ecnonoro pasmMHOXEHWUS B JKU3HEHHbIX LMKNax XBOLLEW,
nanopoTHUKOB, NpocTenLLmnX. bruonornyeckoe s3HavyeHne YepeaoBaHUS MOKONEHUNA.

- lMapTeHoreHes 1 rMHOreHe3 y NO3BOHOYHBIX XXKUBOTHbLIX U UX BUOMNOrM4yeckoe 3HavyeHue.

- Ombpuonornyeckne gokasaTenbCTBa 3BOMOLNOHHOIO POACTBA KUBOTHbIX.

- Buonornyeckoe 3HayeHne metamopdo3a B NOCTOMOPUOHANTBHOM Pa3BUTUM KUBOTHbIX.

- BnusHve okpyxatoLien cpefbl 1 ee 3arpa3HeHus Ha pa3BuTe OpraHnM3MoB.

- BnusiHne KypeHnusi, ynoTpeOneHust amnkoronsi W HapKOTMKOB  POAUTENAMM  Ha
aMbBpuoHanbHoe pa3BuTre pebeHka.

- 3aKOHOMEPHOCTU (PEHETMYECKON U FTEHETUYECKON N3MEHYMBOCTH.

- HacnepncteseHHas MHopmauns 1 nepefada ee U3 NokoneHUs B NOKOMNeHue.

- [dpamaTtnueckue cTpaHuLbl B UCTOPUN Pa3BUTUS FTEHETUKN.

- Ycnexu coBpeMEHHON reHeTUKU B MeAVLMHE 1 30paBOOXPaHEHUN.

- LleHTpbl MHOroobpasusa n NPONCXOXAEHUSA KYNbTYPHbLIX PACTEHUN.

- LleHTpbl MHOroobpasmsa 1 NPOUCXOXAEHUS AOMALUHUX XXUBOTHBIX.

- 3HaveHne n3yyeHns npegkoBbix OPM Anst COBPEMEHHOW CENeKUnm.

- NcTopusa nponcxoxaeHns oTaeNbHbIX COPTOB KYNbTYPHbLIX PaCTEHUIA.

- VcTopus pa3Butusa aBOOLMOHHBIX Maen oo Y.[dapsuHa.

- «Cunctema npupogbl» K.JIMHHes 1 ee 3HayeHue ans passutusa Guonornn.

- OeontounoHHble nageun XX.b.Jlamapka 1 nx s3HavyeHue onsi pasBuTUs GUonorum.

- MpennochbIfikM BO3HUKHOBEHNSA 3BOSOLMOHHON Teopumn Y. [JapsuHa.

- CoBpeMeHHble NpeacTaBneHms 0 MexaHM3max 1 3aKOHOMEPHOCTSAX 3BOSOLMM.

51



- CocTaBneHne cpaBHUTENbHOW TecToBOW Tabnuubl «CpaBHUTENbHAs XapaKTepucThka
€CTECTBEHHOIO M UCKYCCTBEHHOIO 0TBopa».
- OdpopMreHne ONOPHOro KOHCMEKTA: BOSHbI >KU3HW U COBPEMEHHbIE MPEACTaBMEHUS O

BnooobpasoBaHuu.

- OBOnOUUS pacTeHMI OT NANOPOTHUKOOOPA3HbLIX 4O MNOKPLITOCEMEHHBIX;
- OBONOLMS KUBOTHBIX OT 3€ MHOBOZHbIX O COBPEMEHHbIX MIEKOMUTAIOLLUX.

MNepeyeHb pekoMeHAyeMbIX y4YeOHbIX M3gaHui, UHTepHeT-pecypcoB, AOMONMHUTENbHOM

nuTepartypbl
OcHoBHas nutepatypa

1. Kosnosa WN.U. Buonorus : yuebHuk / U. . Kosnoea, M. H. Bonkos, A. I'. MyctadumH. - M.:
FNSOTAP-Meana, 2018. - 336 c. - ISBN 978-5-9704-4656-0 - TekcT : aneKkTpoHHbIn. - URL :
http://www.studentlibrary.ru/book/ISBN9785970446560.html(aata obpaweHuns: 08.06.2020). — Pexum

JocTyna: Ang aBTopus. nonb3oBaTenen. [lononHurensHasa nureparypa
2. ArachoHoBa, E. T. 3axapoBa; nog B. b. 3axapoea. buonorus. -7-e usg. - M.: [lpoda, 2011. -

381,[3] c.

OneKTpOHHbIE ceTeBble y4ebHble pecypcCbl OTKPLITOrO AOCTyna:

1. Tennop 0. buonorua : yuebHmk : B 3 1. Tom 1/ . Tennop, H. l'pun, Y. CtayT ; nog pea. P.
Conepa [nep. 3-ro aHrn. n3a.]. - 7-e u3g. - M. : BUHOM, 2015. - 514 c. - ISBN 978-5-9963-2669-3 -
TekcT : anekTpoHHbIN. - URL : http://www.studentlibrary.ru/book/ISBN9785996326693.html

2. Tennop [. buonorus : yuebHnk: B 3 7. Tom 2/ [1. Tennop, H. puH, Y. CtayT ; nog pea. P.
Conepa ; [nep. 3-ro aHrn. usa.]. - 7-e na3g. (an.). - M. : BUHOM, 2015. - 495 c. - ISBN 978-5-9963-2670-9
- TeKkcT : anekTpoHHbIn. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html

3. Tennop [. buonorus : yuebHuk: B 3 7. Tom 3/ [1. Tennop, H. NpuH, Y. CtayT ; nog pea. P.
Conepa ; [nep. 3-ro aHrn. usa.]. - 7-e n3g. (an.). - M. : BUHOM, 2015. - 454 c. - ISBN 978-5-9963-2670-9
- TekcT. - URL : http://www.studentlibrary.ru/book/ISBN9785996326709.html|

3. MpomexyTo4Has (cemecTpoBas) aTTecTauus No Kypcy

3.1. HopmaTnBHasa 6a3a npoBeaeHus
NPOMEXYTOYHOM aTTecTaumMm oby4varLmnxcs No pe3ynbTaTaM U3y4eHUsi QUCLMNIIUHbI:

1) pencreywowlee «lMonoxeHne o TeKyLleM KOHTPOSe yCrneBaeMOCTU, NMPOMEXYTOUYHOM aTtTecTaumm
obyvalwmxca no nporpammam Bbicllero obpasoBaHust (OakanaBpwuar, crneyuanuTeT, marucrtpartypa) wu
cpeaHero npodeccuoHansHoro obpasoaHusa B Pr60Y BO Omckumn FTAY »

OCHOBHbIe XapaKTepucTtukun

npome)l(yTquoﬁ aTrectTauvum OGy‘-IaIOI.I.I,VIXCﬂ no uToram nm3yv4eHumsa guCUUNIIUHbLI

Lenb NPOMEXYTOYHOM YCTaHOBMEHUE YPOBHA OOCTUXEHUSA KaxkabiM obydatommes
aTrecrauum - uenen u 3agay oby4yeHus N0 4aHHON guCUMNIIMHE
dopma NPOMEXYTOYHOM y
ndepeHUnpoBaHHbIN 3a4eT
aTTecTaumm - AnccpepeHLmp
1) yyactne obyvarowerocsi B npoueaype nonyvyeHust 3adéta
MecTo npoueaypbl | OCyLLECTBSETCS 3a CYET  y4yebHOro BpemeHu (TPyOAoEMKOCTH),
nonyyeHmsa 3a4éta B rpaduke | OTBEAEHHOIO Ha U3yYeHue QUCUMUMIIUHBI
y4yebHoro npouecca 2) npouenypa nposoantca B pamkax BAPC, Ha nocnegHen
Hegene ceMmecTpa
1) oOyvatowuiics BbINONHWNA Bce Buabl yd4ebHon paboTbl
(BKkNtoYyasi caMoCTOATENbHYK) U oTynTanca o6 WX BbLIMNOMHEHWU B
OcCHOBHbIE ycnoBums
CpOKW, YCTaHOBNEHHble rpadmkom y4yebHOro nmnpouecca Mo
nony4eHus obyuarowmmcs :
2 AVCUMNINHE;
3auéTa: .
2) npowén 3aknioYnTenbHoe TECTUPOBAHUE;
3) noAroToBM NONHOKOMMMEKTHOE y4ebHoe nopTdonuno.
Mpoueaypa nonyYyeHus
3a4éra -
MeTtoauyeckue MpenctaBneHbl B ®oHAe OLEHOYHbIX CPEeACTB MO AaHHOM
MaTepuanbl, onpegensiowme | y4ebHON gucumnnvHe

npoueAypbl OLEeHUBAHUA 3HAHUM,
YMEHWUIN, HaBbIKOB:

3.2. 3aknuuTtesnibHoe TecTupoBaHue No nToram UsyyvyeHmna guCUNNIUHLI
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http://www.studentlibrary.ru/book/ISBN9785970446560.html
http://www.studentlibrary.ru/book/ISBN9785996326693.html
http://www.studentlibrary.ru/book/ISBN9785996326709.html
http://www.studentlibrary.ru/book/ISBN9785996326709.html

Mo muToram M3yyeHus OUCLUMNMMHBI, ODyYarowmecs NpoxoadT 3akiioynTenbHOe TeCTUpOBaHME.
TectnpoBaHne  gaBnseTcs  (POpMOM  KOHTPOMHA,  HanpaBfeHHOW Ha  MNpPOBEpPKY  BrafeHus
TEPMUHOMOMMYECKUM annapaTtoM, COBPEMEHHBIMU MHAOPMALMOHHBIMU TEXHOSOTUSAMM U KOHKPETHBLIMU
3HAHMAMW MO AUCUUNIINHE.

3.2.1 NoaroToBKa K 3aKnw4iunTenbHOMy TeCTUPOBAHUIO NO UTOram n3yvyeHunsa aMCUnNNUHbI

TecTnpoBaHWe OCyLLECTBsiIETCA MO BCEM TemMam W pasgenaMm AVMCLUMIMIWHBI, BKIOYask TeMbl,
BbIHOCUMbIE Ha CaMOCTOSITENBbHOE U3YYEHNE.

Mpouenypa TeECTMPOBaHWS OrpaHM4YeHa BO BPeMeHW W MpegnonaraetT  MakcumarnbHoe
cocpenoToyeHme obyyatoLLerocsl Ha BbINOSHEHUM TeCcTa, COAEPKaLLero HECKOMNbKO TECTOBbIX 3a4aHUN.

3.2.2 WKAJA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHWSA MO UTOraM OCBOEHWUS OUCLIUMINHDI

- OUEeHKa «OTMMYHO» BbIiCTaBnsieTcs obyyatowemycs, ecnm nonyyeHo 6onee 81% npaBunbHbIX
OTBETOB.

- OLeHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbLIX OTBETOB.

- OLeHKa «yOOBMEeTBOPUTENBHOY» - MONy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OLeHKa «HeyaoBneTBOPUTENBHOY - NONy4eHO MeHee 61% npaBurbHbIX OTBETOB.
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