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1 BBEAEHUE

BaxHyl0o YacTh TEOpETHUYECKOW M IMPAKTHUYECKOH MOATOTOBKU
00yJaromuXxcs COCTABIAIOT MPAKTUIECKUE 3aHATHA. B paMKax MpaKTHIecKOro
3aHATHA 00YJaIOIINeCcss MOTYT BBITOJHSTH ONHY WIA HECKOJBKO MPAKTHICCKUX
pador.

CocraB 1 coniep)aHne MPaKTHIECKUX paboT mo obmeoOpa3oBaTeTbHON
MOJATOTOBKE HalpaBlIeHbl Ha peanusanuio PenepasbHOro rocyfapcTBEHHOIO
00pa3oBaTeNbHOrO CTaHAapTa CPeAHero o01ero o0pa3oBaHusl.

Benymell nuaakThuyecKod MLENbl0 MPAKTHUUECKUX 3aHATUM SIBISETCA
(dopmupoBaHie yueOHBIX MPAKTHYSCKUX YMEHHH (YMEHHI peliath 3amaduu 1o
Ouosioruy, BBINOJHATH 3aJaHUSA IO MPEIOKEHHOMY alrOpUTMy, YMEHHH
BBITIONTHATH ~ OTIPEJCIICHHBIC  JEHCTBHS, OICpalni), HEOOXOMMUMBEIX B
nocienyoome y4eOHOW NeATETPHOCTH MO OOIIUM €CTeCTBEHHOHAYYHBIM,
o0mmIenpoeCCHOHANBHEIM ~ JUCHUIUIHHAM  («DKOJIOTHYECKAE  OCHOBBHI
MIPUPOIONOIB30BAHUS», «be3onacHoCTh JKU3HEEATEIbHOCTHY,
«[IpoMbIniuTeHHAsE OE30MACHOCTD U OXpaHa TPYAay).

B coortBercTBHM ¢ paboueil mporpammoii ydeOHOro mpeaMeTa
«buonorus» NOpPeAyCMOTPEHO MpPOBEACHHE NPAKTUUECKUX 3aHATHH U
1a00paTOPHBIX pabdoT.

B pesynaprare HMX  BBIIOJHEHHS y  OOYYarOIIUXCS  JOJDKHBI
c(OpMHUPOBATHCS MPEIMETHBIE PE3YJIBTATHI:

1) chopMUpPOBAaHHOCTH MPEACTABICHUNA O POJIM U MECTe OHOJIOTHH B
COBPEMEHHOW Hay4YHOW KapTHHE MHUpa; I[IOHUMaHHE pOJM OWOJOTUU B
(dhopMupOBaHUU Kpyro3opa u (YHKIHOHAIHHON IPaMOTHOCTH YEIIOBEKA IS
pelIeHNs IPaKTUYECKUX 3a/]1ay;

2) BIaJicHUE OCHOBOIOJIATAOIIUMHE TOHATHAMH U TPEACTaBICHUIMH O
JKUBOM mpupone, €€ ypOBHEBOM OpraHM3allid U 3BOJIOLMH; YBEPEHHOE
MTOJIb30BaHNE OMOJIOTHYECKON TEPMIHOJIOTHEH U CHMBOJIUKOIA;

3) BhageHue  OCHOBHBIMHM ~ METOJAMHM  HAYYHOrO  [O3HAHWS,
UCTIONIb3YEMBIMH TIPU OMOJIOTMUECKHX MCCIIENOBAHUAX JKUBBIX OOBEKTOB U
9KOCHUCTEM: OIHMCaHME, U3MEPEHNUE, IPOBEIeHNE HAOIIONEHHUI; BBISBICHHE U
OIIEHKa aHTPOIIOTEHHBIX H3MEHEHHI! B IPUPOJIE;

4) chopMHUPOBAHHOCTh YMEHHI OOBACHATH PE3YJILTATH OMOJIOTHYECKUX
9KCIIEPUMEHTOB, pelaTh dJIeMeHTapHbIe OHOJIOTHYECKUE 3a1auH;

5) cdopMHPOBaHHOCTh COOCTBCHHOW ITO3WIIMKA 1O OTHOUICHHIO K
Omosornveckoil WH(pOpPMAIMK, TONy4aeMOW W3 PAa3HBIX HCTOYHHUKOB, K
TJI00aIbHBIM 3KOJIOTHYECKHUM MPO0OIeMaM U ITyTsM MX PELIEHHSL.

CopeprkaHue TNPAaKTUYECKUX pabdOT OpPHEHTHPOBAaHO Ha (HOpPMHpOBaHHME
YHHUBEPCAIBHBIX y4eOHBIX JEHCTBHIA:

Jluunocmmuvix:

1) c(hOpMHPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO PAa3BUTHA HAayKd M OONIECTBEHHOW IIPAKTHKH,
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OCHOBAaHHOTO Ha JHajore KyjibTyp, a TaKkXKe pasiIuMyHbIX  (QopMm
OOIECTBEHHOTO CO3HAHMS, OCO3HAHME CBOETO MECTa B MOJIHMKYJIbTYPHOM
MHpE;

2) chopMHUPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS W CAMOBOCIIUTAHHS B
COOTBETCTBHMM C  OOIIEYETOBEUYECKMMH  IIGHHOCTAMH W HICaTaMU
TPaXIaHCKOTO OOIIECTBAa; TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIBHOMH,
TBOPYECKON M OTBETCTBEHHOMW JEATENBHOCTH;

3) TONepaHTHOE CO3HAaHHWE W IIOBEJCHUE B IIOJIMKYJIBTYPHOM MHDE,
TOTOBHOCTb U CIIOCOOHOCTb BECTH IHAJIOl C JPYTMMH JIIOJbMH, TOCTHraTh B
HEM B3aMMOIIOHMMAaHHWS, HAaXOAUTH OOIIME LENW M COTPYAHUYATb IS HMX
JIOCTHKEHUS;

4) HaBBIKM COTPYIHHMYECTBA CO CBEPCTHHKAaMHM, B3POCIBIMH B
oOpa3oBaTenpHON, OOMIECTBEHHO TMOJE3HOH, YYeOHO-HMCCIeN0BaTEIbCKOM,
MPOEKTHOH U IPYTUX BHIAX JNESITEIbHOCTH;

5) HpaBCTBEHHOE CO3HAHWE | TOBEJCHWE HA OCHOBE YCBOCHHUS
001IIeuesI0BEYECKUX [IEHHOCTEHH;

6) TOTOBHOCTE M CIIOCOOHOCTH K 0O0pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHMIO, HA MIPOTSHKCHUH BCEH JKU3HH; CO3HATEIbHOE OTHOIICHHE K
HeNpepbIBHOMY 00pa30BaHMIO KaK YCJIOBHUIO YCIEHNIHOW MPOodecCHOHAIBLHOMN U
OOIIIECTBEHHOM JIeITEIIbHOCTH;

7) acTeTHdYecKoe OTHOIIEHHE K MHpPY, BKJIIOUas 3CTETHKY ObITa, HAy4YHOTO
Y TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOILICHUI;

8) mpuHATHE U pealn3alrio LIEHHOCTeH 310poBoro u 6e3omacHoro odpasa
JKM3HHU, TMOTPEOHOCTH B (DU3UUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHUSX
CIIOPTHBHO-  O37IOPOBHUTEIILHON  JEATENBHOCTBIO, HENPUSATHE  BPEIHBIX
MPUBBIYEK: KYpPEHUsI, YIIOTPEOIECHUS AIKOT0JIsI, HAPKOTHKOB;

9) OepexHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIICHHE K
(pM3MYECKOMY U TICMXOJOTHYECKOMY 3/10pOBBIO, Kak COOCTBEHHOMY, Tak U
JPYTHX JIFOJICH, YMEHNE OKa3bIBaTh IIEPBYIO TOMOIIIb;

10) oco3naHHBI BEIOOp Oyaymedt npodeccHd ¥ BO3MOXKHOCTEH
peanu3ali  COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB;  OTHOIIEHHE K
npodeccHOHANBHOM NIESITENbHOCTH KaK BO3MOXKHOCTH YYacTHsi B PEICHUU
JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0JIeM;

11) chopMHPOBAHHOCTH SKOJIOTHYECKOTO  MBIIUICHHUS, IOHUMAaHUA
BIIMSTHUSL COLIMAIbHO-9KOHOMUYECKHUX IIPOIIECCOB Ha COCTOSHHUE MPUPOIHON U
COLMAIBHOW  Cpenbl; NpPUOOpETeHHe  OMbITa  JKOJOTrO-HAIPaBICHHOW
JIeSTeIIbHOCTH;

12) oOTBeTCTBEHHOE OTHOLIEHWE K CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHATHSI IEHHOCTEH CeMEHHON JKU3HH.

Memanpeomemnvix:
1) yMeHHe caMOCTOSTENHHO ONPEIENSTh IEeNN AeITeILHOCTH U COCTABIISATh
IUIaHbl JOCATCIBHOCTH, CaMOCTOATCIBHO OCYHICCTBJIATH, KOHTPOJIHUPOBATH H
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KOPPEKTHPOBATh JEATEeNIbHOCTD; UCIIOJIb30BaTh BCE BO3SMOXKHBIE PECYPCHI IS
JOCTHKEHHS MOCTAaBICHHBIX IEJed M pealn3aluy IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCIICIIHBIC CTPATETHU B PA3IHMYHBIX CUTYaIHAX;

2) yMeHHE NPOLYKTHBHO OOINIATHCA M B3aHMMOJCHCTBOBaTh B IIPOIIECCE
COBMECTHOH JEATENbHOCTH, YYUTHIBATh MO3HIUHM JAPYTUX YyIaCTHHUKOB
JesTeNbHOCTH, 3(p(PeKTHBHO pa3permaTs KOH(QIHKTHI;

3) BnameHWe HaBBIKAMH ITO3HABATENIFHOW, y4eOHO-HCCIIEIOBATEIBCKON U
MPOEKTHO! JIesTENbHOCTH, HaBBIKAMU Pa3pelIeHusl Mpo0bieM; CIOCOOHOCTh H
TOTOBHOCTB K CaMOCTOSITEJIBHOMY MOWCKY METOZOB PELICHHUS MPAKTHUECKHX
3a]a4, NPUMEHEHUIO Pa3JINYHBIX METO/IOB IIO3HAHUSL;

4) TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENBHONW HH(MOPMAaIMOHHO-
MO3HABATEJILHOM JIESTENbHOCTH, BKIIOYAas YMEHHE OPHEHTHPOBATHCS B
pasNUYHBIX ~ WCTOYHHKAX  MH(pOpMAanuHM, KPUTHYECKH  OLEHHWBATh U
HMHTEPIPETHPOBATH HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3IHIHBIX HCTOYHUKOB;

5) yMeHWe  WCHONB30BaTh  CpeACTBA  HMH(QOPMAIMOHHBIX |
KOMMYHHKaIMOHHBIX TEXHOJIOTHH B penieHnn KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX M OPraHW3allMOHHBIX 337ad ¢ coOMoaeHNneM TpeOoBaHUH
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THUTHCHBI, pecypcocOepexeHus,
MPABOBBIX U 3THYECKUX HOPM, HOPM MH(OpPMALIMOHHOI 0€30MaCHOCTH;

6) yMeHHe onpeneNsiTh Ha3HaueHHEe M (PYHKIMHU Pa3lIMuHBIX COLUAIBHBIX
HWHCTUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO OLEHMBATh U NPUHUMATh pELICHUS,
ONpeIeIIAIONINe CTPATeruio  IOBEJACHUS, C YYETOM TPAKAAHCKHX H
HpPaBCTBCHHBIX HeHHOCTeﬁ;

8) BiameHME S3BIKOBBIMU CPEACTBAMHU - YMEHHE SCHO, JIOTHYHO W TOYHO
M3JIaraTh CBOIO TOUKY 3PEHUS, NCIIOIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPE/ICTBA;

9) BiaseHWe HaBHIKAMH TO3HABATEILHON pedIieKcnu Kak OCO3HaHMS
COBEpIIAEMBIX JEHCTBUI W MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U
OCHOBAHMH, TPaHHUIl CBOETO 3HAHWS M HE3HAHWS, HOBBIX ITO3HABATENIBHBIX
337124 U CPEJICTB UX JOCTHIKEHHUS.

BrinmonHeHue cTyneHTaMU TPAaKTHUECKUX W JabOpaTOpHBIX padoT Mo
yaebHoil qucuuiuHe «bromorusy HampaBieHo Ha:

- 00o0uIeHue, cUCTeMaTH3alUIo, YIIyOJeHUe, 3aKperjieHue, pa3BUTHE
H ACTAIU3alUuI0 MOJTYUYCHHBIX TCOPECTUUYCCKUX 3HAHUM MO KOHKPETHBIM TEMaM
y4eOHOU TUCITUTINHBL,

- (QopmupoBaHMe YMEHWII TNPHUMEHATh IOJNYYEHHbIE 3HAHHSA Ha
NpaKTHKE, peaIu3alfio E€AWHCTBA WHTENIEKTYaJbHOH M IPaKTHYECKOH
JIeSTeIIbHOCTH;

- QopmupoBaHME U pa3BUTHE YMEHHMH: HaOMO#aTh, CpaBHUBATH,
COIOCTABIISITh, aHATU3UPOBATD, JIeNIaTh BEIBOJIBI M 000OIIEHNUS, CAMOCTOSTEIILHO
BECTH MHCCIIEJIOBAHMS, MOJIb30BAThCA PA3IMYHBIMM THpHEMaMH H3MEPEHHH,
0pOPMIISTH PE3YNIbTATHI B BHIIE TAOIHII, CXeM, TpaduKoB;



- pa3sBUTHE WHTEIUIEKTYaJbHBIX YMEHHH y OyIyHIIMX CHEHWaJHCTOB:

AHATMTHYECKHX, TPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX H JP.;
- BBIPAOOTKY TPH PEIICHWH IOCTABJICHHBIX 3a/1a4 NMPOQeCcCHOHATBHO
3HAYMMBIX KadecTB, TAaKHX KaK CaMOCTOSTENBHOCTh, OTBETCTBEHHOCTH,

TOYHOCTH, TBOPUECKAA MHUIINATHUBA.

[IpakTrdgeckie 3aHATHA W JTAOOpPAaTOpPHBIE Pa0OTHI TPOBOIATCA TOCTE
COOTBETCTBYIOLIEH TEMBI, KOTOpasi 00eCIIeYnBacT HaIYME 3HAHHH, HEOOXOUMBIX

JUTS BBITIOJIHCHUS TPAKTUYCCKUX pa60T.



2METOJNYECKHUE YKA3AHUSA

Tema 1.2. OOMeH BelllecTB H NMpeBpalleHUue IJHEPTUH B KJIeTKe
IIpakTuyeckass padora Ne 1
Pewenue 3a0au no peanuzayuu cenemuieckoil uHGoOpMayuu 6 Knenke
Heas padoThl: (opMHUpOBaHHE YMEHHH peIIaTh >JeMCHTapHBIC
Ouonornyeckue 3amadd Ha ONpEJeNICHHE aMUHOKHCIOTHOTO cocTaBa Oeclika,
MOJIB30BAaThCSl TAaOJIMLIAMU TEHETHYECKOrO KOAa, OOBSCHATH PE3YNbTaThl
M3MEHEHHUs IOCNEe0BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKyJIaX OemKa.
Beinosnnus padory, Bel Oynere:
YMETh!

- pemarts

3JICMCHTAPHBIC

AMHHOKHCJIOTHOI'O COCTaBa 66JIK&,
- IIOJIb30BaThCsA Ta6JH/I].[aMI/I TCHCTHYCCKOro KoJaa,

- OOBACHATH pe3yabTaTbhl U3MCHCHHS IMOCICAOBATCIBHOCTU AMHUHOKHCIOT B

MOJICKYJIax OcIka.

Mamepuanvhoe odecneuenue. tadmunpl reHernieckoro koma JHK,

OHOIOrMYECKHUE

3aga4u

Ha

OIIPEACIICHUC

¢umem  http://www.modernbiology.ru/ob_biol/Biosintez.swf  «buocunre3
Oenkay, cxeMa buocuHTe3a Oeka
IMopsaoK BHINOJIHEHHSI PAGOTHI
1. IIpocmotp dunbma «brocunTes Oenka.
2. 3apucoBKa cxeMbl OMOCHHTEe3a OeJKa puc.
3. Pemenue 3a1a4 1 GOpMyIUPOBAHUE BHIBOIOB
Tabnuya 1
I'eneTnyeckuii Ko B mocje0BaTe1bHOCTH HyKjIeoTuaoB JTHK
Bropoe ocHOBaHue
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http://www.modernbiology.ru/ob_biol/Biosintez.swf
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e — penunananun; Jleit — nevinnn; Wneit — n3oneiinua; MeT — METHOHHH;
Ban — Banun; Tup — tuposun; ['uc — ructuaus; [y — riiyraMMHOBast KUCIIOTA;
JIu3 — mu3uH; AcH — aciaparus; ['mH — rmyramus; e — nuctenn; Tpu —
tpunrrodan; Apr — apruans; Cep — cepun; i — rimmus; [Ipo — nponus;
Tpe — Tpeonnn; Ana — ananus; CTOI — KOHEI CHHTE3a OTPE/ICICHHOTO OelKa.

T'enemuueckuii K00 nokasvlgaem coomseemcmaue mpuniema (KOOOHa)
u amunokuciomsl Kox BKITIOWaeT Bce BO3MOXKHBIE COUYETAHUS a30THCTBIX
OCHOBaHMH — 64 Tpumera xoaupytoT 20 aMuHOKHCIOT. M30bITOYHOCTE KOJa
MOBBIIIAET HAJIS)KHOCTh NIepejauyl HacleJCTBEHHOH HHOpManH.
Cxema 1. buocunres Oenka
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Xoa paboTsl
1 BapuaHT
1.3apucyiite pucynok 1, moamummute o6o3HaueHus (1-7) Ha puCyHKe.

Puc. 1 Cxema 6uocunTe3a Oenka
2. Bribepure npaBuiIbHBII OTBET :
Monekynst PHK, B otnnune ot JIHK, conepxkar a30THCTOE€ OCHOBaHUE
a) ypar;
0) ajeHuH;
B) TYaHUH;
T) IIUTO3UH.
3. 3aKOHYUTE CXEMY:
n-PHK Or YAOT
- PHK
aMHHOKHCJIOTA
4, Brimonnute 3aganue: noctpoiite BTopyro nenb JJHK, a 3arem u-PHK.
3aMeHUTe BOMPOCUTENLHBIN 3HAK HA KOMIJIEMEHTAPHBIN HYKICOTH]T

-T—-U4—-T—A—T—T—A—T—LU—T—T—T—A—T—A-
AHK
-?_?_.?_.'a_o_.o_9_7_9_9_9_.?_9_7..



5.0npepenure Mo TaOJIUIE FTEHETUIESCKOTO KO/Ia aMHHOKUCIIOTHBINA COCTaB
Oenka, eciiu u-PHK nMeer ciienyronyio CTpykTypy:

n-PHK ITTHAAAITALDAATAVYVYAI
AMUHOKHCIIOTHI
6. OTBeTbTE Ha BOIIPOCHL:

1. Kakoit myxieotun u- PHK cootBerctByer anennny JJHK?
2. CKOJIBKO aMHHOKHCIIOT BXOJAT B CTpoeHHE Oenka?
3. Yto Takoe TpHUIieT?

4.

OCHOBaHHMI a30THCTBIX YETBIPE, CKOJIBKO BCETO TPUIUIETOB OHH

MOTYT 00pa30BBIBATH?

5.

TpI/Il'IJ'IeT COOTBETCTBYCT OJHOM aMHMHOKHCJIIOTe. HaszoBuTe [Ba

npumepa n3 Ta6J'II/II_II>I T€HECTHYCCKOI'O KOoaa

Pewume 361()61’-114, UCnoaiv3ysi meopemudecKue 3SHaHus.
1.

KaxoBa ckopocTh cuHTe3a OeiKa y BBICHIMX OPraHU3MOB, €CIH Ha
cOOpKY MHCYJIHMHA, COCTOSIIErO M3 51 aMHMHOKHCIOTHOTO OCTaTKa,
3arpaunBaercs 7,3 c?

CKONBKO ~ HYKJICOTHIOB CONCPXHUT  TEH, B KOTOpPOM
3amporpaMMHpoBaH  Oemok  wHCynuH — (coctomt w3 51
AMHHOKHCIIOTHI)?

benox cocrour w3 100 amuHoKkucnoT. Omnpenenure YUCIO
HyKIeotunoB B Mmonekyne JJHK, xomupyromeit naHHbIH Oemox

B wmonexyne JIHK komuuecTBO HYKJICOTHAOB C T'yaHHHOM
cocraBnger 10% ot obmero umncima. CKONBKO HYKJIEOTHIOB C
azieHnHOM B 3To# mosekyine? (10%, 20%, 40% umu 90%)
Hexotopsrii pparment monekynsl JJHK comepxut 800 ocHoBaHwMiA,
npuuém ocuoBanuit tuna I' — 30% ot o0Iero 4yucna OCHOBaHHU.
Haiinute xakoe xomuyecTBOo ocHoBanmii tmma A, T, 1] comepxxut
(parMeHT B MPOIEHTAX U KOTNIECTBE?

B tpancnsuuu yuactsosano 84 monexyn TPHK. Onpenenure uncno
AMHIHOKHCIIOT, BXOJAIINX B COCTaB CHHTE3UPYEMOT0 OEIIKa, a TaKiKe
YHCIIO TPHUIUIETOB M HYKJICOTHIOB B TE€HE, KOTOPHIA CHHTE3HPYET
JTAaHHBIA OEJIOK.
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Xoa paboTsl
2 BapuaHT
1.3apucyiite pucynok 1, moamummute o6o3HaueHus (1-7) Ha puCyHKe.

Puc. 1 Cxema 6uocunTe3a Oenka
2. Bribepute npaBHIIbHBIN OTBET:
Monekynst JHK, B ormnune ot PHK, copepxaT a3oTricToe ocHOBaHUE
a) ypar;
0) THMUH,
B) TYaHUH;
T) IIUTO3HH.
3. 3aKOHYUTE CXEMY:
n-PHK YIOATAY
- PHK
aMHHOKHCJIOTA
4, Brimonnute 3aganue: noctpoiite BTopyro nenb JJHK, a 3arem u-PHK.
3aMeHHUTe BOMPOCUTENBHBIN 3HAK HA KOMIIEMEHTAPHBIN HYKICOTH T
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5.0mpenenur
Oeka,

€ 10 Ta0JIUIE TCHETUYECKOTO KOZIa AMUHOKUCIIOTHBIH COCTaB
eciu u-PHK umeer cnenyromntyto cTpykrypy:

n-PHK

MOTADAYY TAAVIITAAL

AMHWHOKHCIIOTHI

6. OTBeTbTE Ha BOIIPOCHL:
1. Kakoit myxieotun u- PHK cootBerctByer anennny JJHK?
2. CKOJIBKO aMHHOKHCIIOT BXOJAT B CTpoeHHE Oenka?

3. Yto
4. Oc
MOTYT

TaKoe TPUILIET?
HOBaHUH a30THCTBIX YETHIpE, CKOJBKO BCEr0 TPHILIETOB OHU
00pa3oBEIBAaTH?

5. Tpumner cooTBercTByeT OJHOM aMmuHOKuciore. HazoBure nBa
npuUMepa U3 TabJIUIBI TEHETHYSCKOTO KOIa
7. Pewume 3a0auu, ucnonvsys meopemuueckue 3HaHus.

1.

KakoBa ckopocTh cHHTE3a 0€jKa y BBICIIMX OPTaHM3MOB, €CJIH
Ha cOOpKy OeJiKa, COCTOSINEro U3 67 aMUHOKUCIIOTHOTO OCTAaTKa,
3aTpaunBaercs 8,9 c?

CKONBKO  HYKJICOTHIOB  COOCPXHT TeH, B  KOTOPOM
3aIporpaMMHUPOBaH OEJIOK COCTOSINNN W3 43 aMHUHOKHCIOT?
benox cocrour u3 90 amuHOKHUCIOT. OmNpeneauTe 4YUCIo
HykneoTunoB B Mmosekyne JJHK, konupyromieit nanHsrii 6emox

B wmonekyne JHK KonuyecTBO HYKJIEOTHUAOB C TYaHHUHOM
cocraBigeT 20% ot obmiero yucia. CKONBKO HYKJIEOTHIOB C
azieHHOM B 310l Monekyine? (10%, 20%, 30% umu 40%)
Hexotopeiii  ¢parment wmonekynst  JJHK  comepxur 1000
OCHOBaHMH, Mpu4EM OcHOBaHMH Tuna A — 25% oT obuiero uncia
ocHoBanuid. Halinurte, kakoe Koau4decTBO ocHoBanui tuma I, T,
L1 conepkuT (hparMeHT B MPOLEHTAX U KOJUYeCTBe?

B Ttpancnsuumn yuyactBoBasio 51 monexkyna TPHK. Onpenenure
YUCIIO aMWHOKHCIOT, BXOJSANIMX B COCTAaB CHHTE3HPYEMOTO
Oemka, a TakXKe YHCIO TPUIUIETOB M HYKICOTHAOB B TEHE,
KOTOPBII CHHTE3UPYET TaHHBIH OCIOK.

®opma mnpeAcCTaBJEeHHs  pe3yJbTara: MUCbMEHHBIE  PadOTHI,
3aITOJTHCHHBIC TaOHIIBI

Kpurtepnn onenkn:

OIIGHKEI WHAWBUAYAJbHBIX 06p330BaTCHLHHX ,Z[OCTI/I)KCHI/Iﬁ 10

pe3ysbTaTtam

TCKYLICIr0 KOHTPOJIA YCHEBACMOCTU U npOMemyTquoﬁ

aTTeCTAllNU IPOU3BOIUTCA B COOTBETCTBUHU C yHI/IBepcaHLHOﬁ IIKAJIOM:
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IpoueHt KauecTBeHHas OLIEHKA HHIMBUAYAIbHBIX
Pe3yIbTATUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHUI
(TIpaBMITEHBIX .

oTBeTOB) Oart (oTMeTKa) BepOabHBIN aHATIOT
90 + 100 5 OTIMYHO

80 + 89 4 XOPOIIIO

70 =179 3 YIOBIETBOPUTEIHHO
MmeHee 70 2 HE yJIOBJIETBOPUTEIHHO
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Tema 1.3. CTpoenne 1 GyHKIUH KIETKH
IIpakTHyeckas paGora Ne 2 CpaBHeHHe CTPOEHMS KJIETOK PacTeHuii 1
KHBOTHBIX
Ieab padoThl: 03HAKOMUTHCS C OCOOCHHOCTSIMU CTPOCHUSI KIETOK
PacTUTENBHBIX U KUBOTHBIX OPTaHU3MOB, TTI0Ka3aTh X PA3IHIH U
NPUHIUITHAIEHOE EAUMHCTBO CTPOCHHUS.
Bsinosinus padory, Bel Oynere:
YMETb:
- CPaBHHMBATh CTPOCHHE KJICTOK PACTEHUH M )KUBOTHBIX,
- IeNaTh BBIBOJBI U 0000IIEHHS Ha OCHOBE CPaBHEHUS U aHAJIN3A.
MatrepuanbHoe obecreuenue:
—  pa3oaToyHbIA MaTepual;
—  METOJIUYECKHE TOCOOHS

Hopsgok BbInoIHEHHs PAa0OTHI:
PaccMotpuTe npeanokeHHBIE CXEMBI, PUCYHKH KIIETOK.
2. Vcxopns 3 OTydeHHBIX CBEJCHNUH, ClieNaiiTe pUCYHKH KIIETOK,
3aIOTHUTE TAOJIUIIBL.
3. CnaenaiiTe BBIBOJI, OTPAa3HUB B HEM YEPTHI CXOJICTBA M PA3IHIHS
KJIETOK.

=

Xox padoThl:
1. PaccMmotpuTe NpemioKEeHHBIE CXEMbI, PUCYHKH KJICTOK.

Cxema 2. CTpoeHue 3yKapuOTHYECKOM KJIETKH PACTEHUM U AKUBOTHBIX.

1 — sapo ¢ sAphIIKOM; 2 — NUTOIUIa3MaTHYecKass MeMOpaHa; 3 — KJIeTouHas
creHka;, 4 — 1ia3mozecMa; S, 6 — DJHAOIUIA3MaTH4ecKas CceTh, 7 —
MUHOLIUTO3HAs BaKyoJb; 8 — anmapaT ['onbmxku; 9 — nuzocoma; 10 — xupoBbie
BKItoueHus; 11 — nerarpuonm; 12 — muroxouapuu; 13 — momupudocomsr; 14 —
BaKyoJlb; 15 — Xjoporiacr.

15



JKuBoTHas KiIeTKa PacrurenbHas KjieTka
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Puc. 2 Ctpoenue pacTUTeIbHON U )KUBOTHOM KJIETKH.

2. CpenaiiTe pUCYHKH PACTHTEIBHOM U )KUBOTHOM KIICTKH, MOJIIMCAB UX
COCTaBHBIE YaCTH.

3. 3amonHuTe Tabnuuy 2, yka3aB MPUCYTCTBYIOLIME U OTCYTCTBYIOIIUE
OpPraHOM[BI B KJIIETKAX PA3HBIX OPraHU3MOB.

CpasHeHue KiemokK JHCUBbIX Op2AHU3IMO8
Tabiuma 2

Opezanouout Pacmumenvnas knemxa | Kusomnas xnemka

KireTounas crenka

IuTonnaszmarudeckas
MeMOpaHa

IluTomnazma

Snpo
Eh

17



Opeanouovl

Pacmumenvnas kiemka

Kusomnas knemka

PuGocombl

JIn30coMEbl

ITmactunet

IluTockener

Mezocombl

Kompreras JJTHK

LlenTpanpHas BakyoJib

Menkue Bakyonau

OpFaHOI/I)II)I JABHUXKCHUS

MuroxoHipun

Hentpuonu

Amnmnapar ['onbmxu

4. 3amnomaHuTe Ta6J'H/II_[y 3, HO,Hp06HO Oo1nurcaB COCTABHBIC YaCTH KJICTKH
paCTeHI/Iﬁ " )KUBOTHBIX.

CpaGHeHue memoxpacmeyuﬁ U HUBOMHBIX

Tabmuma 3

OpFaHOI/IZ[BI KJICTKH

JKuBoTHas KileTKa

PacturenpHas kiaeTka

KireTounas crenka

Bakyonu

[Tmactunst

KitetouHslii eHTp

3amac nuTaTeNbHbIX
BEIIECTB (yTIeBOIbI)

5. OTBeTbTE Ha BOIIPOCHI:

B yuem 3akmrouaercs CXOACTBO U pa3IM4ne KJICTOK?

KakoBsl TIPUYHHBI PA3JINYUA U CXOJICTBA Pa3HBIX OpFaHI/ISMOB?

6. Cnenaiite BBIBOZ 1O paboTe.

®opma

nmpeacTaBJICHUA
3aII0JIHCHHBIC Ta6J'II/IIIBI

pe3yJabTara:

18
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Kputepun ounenku:

OHeHKa MHAWBUAYAJTbHBIX 06pa3OBaTeﬂLHLIX JOCTHXKEHUM 1o
pe3yjabTaTaM  TCKYIIEro KOHTPOJA  YCIEBAEMOCTH U HpOMe)I(yTO‘-IHOﬁ
aTTeCTalluv NPOU3BOAUTCA B COOTBETCTBUU C yHI/IBepcaHLHOﬁ IIKaJIOM:

ITpouent KauecTBeHHas OlICHKAa HHOUBHIYAIbHBIX
PE3YNBTaTUBHOCTH 00pa30BaTENbHBIX JOCTIXKCHUI
(TIpaBHITEHBIX .
oTBeTOB) Oaym (oTMETKa) BepOaNbHBINA aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
7079 3 YAOBIETBOPUTEILHO
MeHee 70 2 HE yJIOBJIETBOPUTEIHHO
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Tema 2.3. OHTOreHE3

IIpakTuyeckass pa6ora Ne3. BoisiBieHHe W ONHMCaHHe NMPH3HAKOB
CXOJCTBA 3apoiblliell 4YesloBeKa M JAPYrUX TMO3BOHOYHBIX KaK
JA0KAa3aTeJbCTBA IBOJTIOLHOHHOIO POACTBA.
Heab: BBIABUTE NPU3HAKK CXOJACTBA 3apOJBIIICH dYelIoBEeKa M APYTHX
MO3BOHOYHBIX, TOBOPSIIME OO0 WHX 3BOJIIOIMOHHOM PpOJCTBE; HAYIHTHCS
aHAIM3UPOBATH U CPAaBHHUBATb.
OobopynoBanue:
yueOHbIit Buneoduinbsm «OHTOreHe3), pa3iaTOUHbIH MaTepHal.
Boinosnnus padory, Bel 0ynere ymers:
BBISBIIAITH M ONMCBIBATH CXOJCTBA 3apoJbllIed dYeIoBeKa U JAPYrHX
MO3BOHOYHBIX;

Xopa padorsl:

1. Oprann3auvOHHBIA MOMEHT

2.AKTyanu3anusi ONOPHBIX 3HAHMA — MHCbMEHHBI TEPMUHOJOTUYECKHUI
JTUKTAHT;

3. leMoHCTpalMiOHHAas 4acTh

4. CamocrosTesbHas paboTa 00ydJaroIuXcst, KOHTPOJIb 3HAHUIH

5. IloaBeneHre UTOTOB 3aHATHUA.

6. IHCTpyKTax TOMAIIHETro 3aJIaHus

BOHpOCI)I JUI BXOJHOTO WHAWBUAYaAJIbHOTO IIHUCBMCHHOI'O
TCPMHUHOJIOTHYCCKOI0 AUKTAaHTa
C 3TaJIOHaMH OTBCTOB

1. UnauBuyanpHOE pa3BUTHE OpraHM3Ma

2. Om00TBOpEeHHAs AHLEKIIETKA

3. Tlpomecc oOpa3oBaHMs IUIUIOMIHON 3UTOTHI B pE3yJAbTaTe CIHMSIHUSI
MYKCKOH ¥ KEHCKOH TaryIONIHBIX TaMeT

4. [lTapooOpa3HbIi OJHOCIONHBIN 3apOBIII C TTOJIOCTHIO BHYTPH

5. JIBYXCIIOMHBII 3apOJBIIL C IIOJIOCTbEO BHYTPU

6. Hapy>kHbI# CI0H KJI€TOK JBYXCIOMHOTO 3apObIIia

7. BHYyTpeHHHUH CJION KJIETOK JBYXCJIOWHOTIO 3apoibliia

8. Tpertuii 3apoIBIIIEBBIA TUCTOK

9. Cramus pa3BUTHS 3apojbllla, HA KOTOPOH HPOUCXOJHUT 3aKiagKa BCEX
BHYTPEHHHUX OpTaHOB

10. TIlepuox WHAMBHIYadbHOIO pa3BUTHA, KOTOpPBIH HAadMHAETCS C
OIUIOIOTBOPEHUSI U TPEJCTaBIIeT co00i mporecc GOpMHUPOBAHUS CIOKHOTO
MHOTOKJIETOYHOTO OpraHu3Ma, B KOTOPOM IPEJACTABIECHBI BCE CHCTEMBI
OpraHoB. 3aKaHYMBACTCS ATOT IIEPUO/] BBIXOIOM JIMYMHKH U3 CBOUX 000JI04EK
(TIpy TMYMHOYHOM THUIIE), BBIXOZOM OCOOHM M3 AdIa (IpH SHIEKIa HOM THIIE)
WIIH POKICHNEM 0cO0H (TIpH BHYTPUYTPOOHOM THIIE OHTOTEHE3a).
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CamocTrosTenpHas paboTa 00yJaromuXxcst

3aganmue 1

IIpouuTaiite TekcT

@DakT eIUHCTBA MPOMCXOXKACHHS XHUBBIX OPraHM3MOB OBIT yCTaHOBICH Ha
OCHOBE HMOPHOIOTHYECKHUX HCCIEAOBaHNH, B OCHOBE KOTOPBIX JIEXKAT JaHHbIE
HayKH 3MOPHOIIOTHH.

OMOpHONIOTHs— HayKa, U3y4alolias 3apoIbIIeBOe Pa3BUTHE OPraHU3MOB.

Bce MHOrokseTOuHbIE )KUBOTHBIE Pa3BUBAIOTCS W3 OJHOM OIUIONOTBOPEHHON
AlIeKIeTkn. B mporecce saMOPHOHAIBLHOTO Pa3BUTHSI OHU MPOXOJIAT CTaJAUU
JpoOiieHus, 0Opa3oBaHKe ABYX- U TPEXCIOWHOTO 3apojblieii, GopMUpOBaHUS
OpPTaHOB W3 3apOJBIINIEBBIX JHCTKOB. CXOJCTBO 3apOJBIIIEBOIO PAa3BUTHA
JKHBOTHBIX CBUJICTENBCTBYET O €ANHCTBE UX IPOUCXOKICHHS.

C 0co0oli OTYETITMBOCTHIO CXOACTBO 3MOpPHOHANBHBIX CTaJWN BBICTYIAeT B
Ipesenax OTASNbHBIX TUIIOB M KJIAcCOB. Tak, Ha paHHUX CTaIsIX Pa3sBUTHS y
3apoAbIIIeH  TO3BOHOYHBIX  (PBIOBI,  SIIEPUIBI, KPOJIMKA, YEJIOBEKA)
HaOmoaeTcs IOpa3uTeNbHOE CXOACTBO: (opMma Tenma (Bce OHH HMMEIOT
TOJIOBHOW, TYJIOBHIIHBIA M XBOCTOBOH OTHENbI), 3a4aTKW KOHEYHOCTEH, IO
OoKaM TeJa —3a4aTKH jKadp, OJMH KPYT KPOBOOOPAIIICHUS U JP.

3apOI[I)IIlII/I HC TOJIBKO 3CMHOBOJHBIX, HO H BCECX 633 HUCKIIFOYCHUS
MO3BOHOYHBIX JKHUBOTHBIX TAaKXC HMCIOT Ha pPaHHUX CTaguAaxX pasBUTUA
ykabepHbIe ey, TBYXKaMEepHOEe Ceplle U Apyrue NPU3HAKH, XapaKTepHbIE
Ui pei6. Hampumep, nTHYHil 3apOfbIIl B MEPBbIC JHU HACHKUBAHHS TaKKe
MpeJCTaBsieT co00il XBOCTaToe pPhIOOOOpA3HOE CYHIECTBO C KaOCPHBIMHU
mensmu. Ha 3Toit cTagmm Oynymumii mreHen oOHapyXHBAaeT CXOJCTBO H C
HUBIIMMU pBIOAMH, W C JUYMHKaMH amMpuOMH, W C pPaHHUMH CTaIHsAIMH
pasBUTHSL JPYTMX TII03BOHOYHBIX JKMBOTHBIX (B T.4. W dUeinoBeka). Ha
MOCJICYIONINX CTaJUsIX PA3BUTHS 3apOJIBIII NTHIBI CTAHOBHUTCS ITOXOXHM Ha
MPECMBIKAIOIINXCS.

Ilo mepe pa3BuTHS 3apojbllIell UYEpTHl pa3yIMuWs BBICTYIIAIOT Bce Oolee
SIBCTBEHHO. [Ipuuem BHauasie MpOSIBISIOTCA MPU3HAKK Kjlacca, K KOTOPOMY
OTHOCSITCSl 3apOABIIIM, 3aTe€M IPU3HAKH OTpsAa M Ha elle Oosiee MO3JHUX
CTaudax - MNpHU3HAKKW poaa U BHJA. Ota 3aKOHOMEPHOCTh B Pa3sBUTUHU
3apoAbllell yKa3plBaeT Ha MX POZICTBO, NMPOMCXOXKACHUE OT OJHOIO CTBOJIA,
KOTOPBIH B X0JI€ IBOJIIOLIMY pacHajcs Ha MHOXXECTBO BETBEH.

OCHOBBIBasICh Ha NPHUBEACHHBIX BHIIIE, & TAKXKE MHOXECTBE JPYTHUX (haKToB,
HeMmenkue ydeHsle @.Mromnep u D.I'ekkens Bo BTopoil monoBuHe XIX B.
YCTaHOBHWJIM 3aKOH COOTHOIIEHMS OHTOTEHE3a, KOTOPHIH IOJIYyYWJI Ha3BaHHE
6I/IOFCH€TI/I‘IGCKOFO 3akoHa. Coeracro omomy 3aKOHY Kxaoicoas _ocobb 6
MH()MGuanﬂbHOM paseumuu (OHmozeHes’e)noemopﬂem ucmopur pazeumus
ceoeco eu()a(d)uflozeﬂe3), UIU, KOpoue, OHMOSEHe3 eCcmb KpamrKoe noemopeHue

Q@LUIOZ@H&?CZ.
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OnHaKo 3a KOPOTKHH MEpHO] WHIUBHIYAILHOTO Pa3BUTHA OCOOb HE MOXKET
MOBTOPUTh BCE OJTalbl 3BOIIOLUH, KOTOpas COBEPIIANACh THICSYM WIH
MHIJUTHOHBI JeT. [103TOMy OBTOpeHHE CTagui HCTOPUYECKOTO PA3BUTHS BHIA
B 3apOJIBIIIEBOM Pa3BUTHH IPOUCXOINT B CKATOH (hopMe, C BBINAACHUEM s
stanoB. Kpome Toro, 5SMOpHOHBI IMEIOT CXOACTBO HE CO B3POCIBIMU (OpMaMH
MPEKOB, a C MX 3apojslaMu. Tak, B OHTOTE€HE3e MIICKOIMTAIOUINX U PBIO
MMeeTCsl ATall, Ha KOTOPOM Yy 3apOoJbIIIei 00pa3yroTcs j>kabepHble OyrH. Y
3apojblllia pHIOBI Ha OCHOBAaHMM JTUX IYyr 0Opasyercsi OpraH IbIXaHHS —
kaOepHbI ammapar. B oOHTOreHese MIIEKONMTAIOUIMX MOBTOpSETCS HE
CTpoeHHe >KabepHOro ammaparta B3pOCHBIX pBIO, a CTPOEHHE 3aKJaJoK
»KabepHOro ammapara 3apojplilla, Ha OCHOBE KOTOPBHIX Y MJIEKOIHTAIOIINX
pa3BHBAIOTCS COBEPIICHHO HWHBIE OpraHbl (XpsIIM TOpPTaHW M Tpaxeu). B
pa3paboTKe TEOPUH OHTOTEHE3a BBINAIOIIYIOCS POJIb CHITPANH HCCIECJOBAHMS
akagemnka A.H.CesepmoBa. OH [okaszai, 9TO HM3MEHEHHE HCTOPHYECKOTO
pa3BuTHsT OOYCIIOBJIICHBI H3MEHEHUSIMH XOJa 3apOABIIICBOTO PA3BUTHA.
HacnenctBeHHbIe M3MEHEHNUS 3aTParuBarOT BCE CTAANU JKM3HEHHOTO IMKIA, B
TOM 4YHCIE€ M 3apOJBINIEBBIA meproa. Myranny, BO3HHUKAIOIME B XOJE
Pa3BUTHS 3apOJIbIIIA, KaK IIPABUIIO, HAPYIIAIOT B3aMMOJCHCTBHE B OPraHU3Me
U BeOyT K ero rudenu. OZHAKO MEIIKUE MyTallMi MOTYT OKa3aThCsl TOJIE3HBIMH
U TOTJA COXPAHATCS €CTECTBEHHBIM 0TOOpoM. OHU mepenanyTcst MOTOMCTBY,
BKJIFOYATCS] B UCTOPHUYECKOE PA3BUTHE, BIHSSI HA €r0 XO/I.

Iocsie mpouTeHHsi TeKcTa B TeTPaJAM [1aiiTe NMUCbMEHHbI OTBET Ha
BOIIPOCHI:

1.Kak Ha3pIBaeTCs HayKa O 3apOJIBIIIEBOM Pa3BUTHH OPTaHU3MOB?

2. Kakne Tpu cTagmm mpoXoZsT B Mpoliecce 3MOPHOHAIBHOTO Pa3BUTHUS BCE
MHOTOKJIETOYHBIE )KHBOTHBIE?

3. IlepeuncnuTe IPU3HAKK CXO/CTBA 3aPOABIIIEH Y TTO3BOHOYHBIX.

4. Kakue y4uensie c(hopMyTHPOBATH OHOTCHETHYCSCKIH 3aKOH?

5. [laiiTe onpezeneHne TEPMUHAM OHTOTEHE3 U (pritorenes.

6. IlpuBeaute HopMyIMPOBKY OHOTEHETHUECKOTO 3aKOHA.

7. VccnenoBaHusi Kakoro U3 OTEUECTBEHHBIX BBLIAIOIIMXCSI YYEHBIX CHIIpan
OuYeHb BXXHYIO POJIb B pa3paboTKe TEOPUH OHTOTeHe3a?

3ananmue 2

Paccmotpute cxemy 00pa30BaHHs KOMIIIEKCAa OCEBBIX OPraHOB y JIAHIIETHHUKA.
3apucyiite cTanuio (GOPMUPOBAHMSI OCEBBIX OpPTaHOB (XOPHbI, KHUIIEYHOMH
TPYOKH, HEpPBHOM TpyOKH), 0003HaUbTE
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Cxema 3 O06pa3oBaHne KOMIIJIEKCA OCEBBIX OPTaHOB Y JIAHIIETHHUKA

3ananue 3
3apucyiiTe 3apoAbIIIK PHIOBI U YEIOBCKAa HA IEPBON W TOCICAHEH CTaauu

pa3BUTHSL.
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Peiba Canamaunpa Yepenaxa Kpsica Yenosex

Puc.3 3apogslieBoe pa3BUTHE OPraHU3MOB
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BbIBOA: OTBETHTH Ha BOIPOC: O YEM CBHUAETEIBLCTBYIOT CXOJCTBA 3apOIbIILCH
1 UX pa3inu4us’?

HToroBelii KOHTPOIBL

Bri0epute oanH 1M HECKOIBKO MPABUIBHBIX OTBETOB

1. OmOpHoreHe3 — 3TO IMpOIEcC:

a) OTUIOJOTBOPEHHUS

0) ApOOIEHNS 3UTOTHI

B) 00pa30BaHMUs 3UTOTHI

r) GOPMUPOBaHUS BHYTPEHHUX OPTaHOB

JT) 3apOJIBIIIEBOTO PA3BUTHUS OpPraHU3Ma

€) 3apobIIeBOr0 (JOPMUPOBAHHUS TCHOB

2.Y Bcex MO3BOHOYHBIX CYIIECTBYET €JMHBIN IUTaH (OPMHUPOBAHUS TKAHEH U
OpPTaHOB, KOTOPBIH SCHO BHIECH Ha HAYaJbHBIX CTAIHUAX HHIUBHIYAJIBHOTO
pa3BUTHUSL. DTO MOKET CBHIETEILCTBOBAT O TOM, UTO:

a) ATOT IUIaH 3alycaH Ha ypoBHE T'eHoB B Mojekynax JJHK

6) mporpaMMa pa3BHUTHsI OPTaHU3MOB BO3HHKJIA CAMOIIPOU3BOIBHO

B) XXMBBIE CYIIECTBA SBISIOTCS TBOpeHHEM Briciero Pazyma

T) IUIaH OBII CO3/IaH MHOTO MIJUIMOHOB JIET Ha3all

3. OMOpuHoOreHe3 — 3T0 NEPHOJ KU3HH OT ... JIO ....

a) MOSIBJICHUS Ha CBET

6) cmepTH

B) 00pa3oBaHUsI 3UTOTHI

T') II0JIOBO3PEJIOTO OpraHu3Ma

4. OHTOTeHe3 HauMHAeTCs C:

a) CO3pEBaHMS TaMeT

0) oOpa3oBaHMS 3UTOTHI

B) popMHpOBaHUS YMOpPHOHA

T') HOSIBJICHHS HA CBET

JI) MOMEHTa OIIIIOI0TBOPEHNUS

5. CxoncTBO 3MOPHOHOB MO3BOHOYHBIX Ha HAYAIBHBIX cTaausx pa3Butus K.
Bap oOBsicHsN:

a) SMOpHOHANBHON HHIYKIIUEH

0) eAMHBIM IJIAaHOM 3aKJIaJKH OPTaHOB M TKaHEH

B) CIIOCOOHOCTBIO 3UTOTHI K JIPOOJICHUIO

T') CITOCOOHOCTRIO KIETOK K AU depeHIupoBke

25



Tema 3.1 3aKkoHOMEpPHOCTH HAacJeJ0BAHHS MPU3HAKOB
JlaGopaTopHas padora Nel. Pemenue reHeTuyecKux 3agay

Lean padoTsl: popMUpOBaHHE YMEHUS PELIaTh FCHETUYECKUE 3aJaur

Beinosnnus padoty, Bel Oynete:
YMETb:
- pemaTh FeHeTUUECKUe 3a/1auH,

MatrepuanbHoe obecreuenue:
- TaGmumel, cXeMbl 0 HACIEIOBAaHNH IIPU3HAKOB y PACTEHUH M YEIOBEKA.
- Hoctyn x UnTepHeT-pecypcy
http://www.virtulab.net/index.php?option=com_content&view=article
&id=186:2009-08-30-10-50-39&catid=45:10&Itemid=106
Iopsiaok BbINOJIHEHHsI Pa0OTHI

Pemenue 3anay ¢ 3anoysHeHnEM U 0OPMIICHHE B TETPAlb
®opma npegocTaBIecHUs pe3yabTaTa
PemeHnble reHeTHUECKHE 3a/1a4H, 3aI0JTHEHHbIE TaOJIHIIbI

Xox paboTsl
1. 3amomHAUTE TAOIHUITY.

I'eneTYeCcKHMi CHMBOJI 3HauecHHne

P

A

a

X

AA

3

2. Broummre coueTaHus TSHOB B ITyCTbIC KJICTKH.

(@]
+O

B |? |8 K || 9 C |cc| e I

K | Kk | kk Cililgco: [ é? A | Az | an
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3. CneBa mpeziiaraeTcs yClIOBHE 3a7adl, CIpaBa — JIOTUIECKHUE CIEACTBUS U3
9TOr0 YCJIOBUS. 3allOJIHUTE NPOMYCKH B 3TUX CJIEICTBUSIX.

YciaoBue

CaeacrBue

Jano: TeTePO3UTOTHBIN
TEMHOBOJIOCHII OTEell ¥ MaTh —
OJIOHIMHKA

CrnenoBarenbHO, JOMUHUPYET
reH ,a
peLeCcCUBEH T'eH

Hano: B F-1 or ckpemuBanus
JUTMHHOHOCBIX U KOPOTKOHOCBHIX
MYpPaBbEIOB TMOJYIHIH TOIBKO
KOPOTKOHOCBIX 0cO0eii.

CrenoBarenbHO, JOMHHUPYET
TeH ,a
peLecCCuBEeH T'eH

Jano:  UYepHo-Oypsle
ObLTH YHUCTOKPOBHBIMU.

JINCBI

Crnei0BaTeabHO, JIUCHI OBLIH
O MPU3HAKY
, M BCe

raMCThI
I'CHBI.

COIepIKaITH

4. CocraBbTe 10 PUCYHKY /JBa BapHAHTA CXEM MOHOTHOPH/JHOTO CKPEIIUBAHNSL.

5. Ykaxxute roMO3UroTHbIe (POPMBIL:

" "%
AR Aa

aa
P=3

6. Ha pucyHnke ganbl (4aCTHYHO) CXeMbl MOHOTHOPHIHOTO CKPEIIUBAHUSI.

YKaKuTe IpaBUIIbHYIO 3aIUCh.

a)P Q Aa X J aa

®» ©

)P Q@ Aa X & aa

OO ©
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7.KakoBBI TEHOTHIEI JETEH B JAHHOH cEMBE?
a) AA; 0) Aa; B) aa.
poanTENnn AeTH

'Y BV

8. Kakoit npusHak qomunupyet (cM. Bonpoc Ne7)?
a) KapJIUKOBBIN POCT; 0) HOPMAaJIBHEIA POCT.
9. Pemmmre 3amaun:
1. YV d4enmoBeka TeH Kapux IJla3 JOMUHHpPYET HaJX TEHOM,

00yCIOBIMBAIOIIUM ToNyOble Tia3a. [omyOornaselii MyX4YMHA, OAWUH U3
poauTENel KOTOPOro UMEN KapHe Iiia3a, XKEHUIICS Ha Kaperia3o jKeHIHHE, Y
KOTOpOU OTeIl UMEJT Kapue Ii1as3a, a MaTh — roiyosie. Jlereil ¢ kakumu riaa3aMmu
MOYHO OKHIATh OT 3TOro Opaka?

2. Orerr ¢ KypuaBeIMH Bojocamu (A) m 0e3 BecHymek (B) MaTh C
npsAMBIMH BoJiocamu (a) u BecHymkamu (B) mmeror Tpex nerteir. Bce onm
HMCIOT KypYaBble BOJIOCHI M BECHYIIKH. Hamuiimure reHOTHIBI pOTUTENCH U
JIeTeH.

3. Eciu nBa mynata (Aja;Aza;) IMEIOT JeTeid, TO MOKHO JIM OKHIATh Cpean
HHX MONHBIX HerpoB? benbx? Mynatos? Kakyro 100 COCTaBISIOT AETH KaXI0TO

Tuma?
4. Paccmotpure PHUCYHOK
«HacnenoBanue okpacku y MbImei» (puc.). AAbb aaBB
a) YKaKHUTE AIIeTIH,
06yCHOBnHBa}9LuHe NPOSIBICHHE m
OTIpeZIeTIeHHON OKPACKH MIEPCTH: , _
1) gepHoii; g
2) Genoi; AaBb
3) cepoii.

0) omnpenenure TO TEHOTUIIAM Fy
MBIILIEH OKPAaCKy UX LIEPCTH:

1) AABB;

2) AaBB;

3) aaBs.

B) YKa)XHUTE NPHUYMHY IOSBJICHUS B JAHHOM CKPELIMBAaHWU MBIIICH C
Cepoil MepCThIO.
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5. YV uyenoBeka mpu3HAK — TPyIIa KPOBH — OMPEACNACTCS Tpems
amersimu: A, B, O. A u B gomunupytot Hag O, HO HE MTOAABIISIOT APYT IpyTra.
Omnpenenure, Kakue TPYIIBI KPOBH BO3MOXHBI Yy J€TeH B CIIEAYIOLINX
ciydasix: y matepu |l rpynma kposw, a y otna |1,

6. JlambTOHM3M — 3TO HECTOCOOHOCTh Pa3InNyaTh KPACHBIH W 3€JICHBIN
1BeTa. I'eH ompenessitomuil 3TOT NpPU3HAK HAXOAUTCA B X-XpOMOCOME U OH
peteccuBer (d). Y Myxa M KEHbl HOPMAIbHOE 3pCHHE, a ChIH — JAIbTOHHK.
KakoBs! renoTuns! poaureneit?

7. CkpecTniu J1B€ JIMHUM MBIIIEH: B OJHOW MBIIIN C U3BUTOH MIEPCTHIO
HOpMajbHOU JUIMHBI, B IPYro- ¢ JJIMHHOW MNpsAMOM ILIepcThio. B mepeom
MOKOJICHHH JKMBOTHBIE OB C TIPAMOH HOpMAanbHOM TmmIepcThio. B
AQHATM3UPYIOMEM CKPELIMBAHUM TOJYYHIOCH paclielieHne: 27 MBIIIaT ¢
IpsIMOX HOpMalbHOU, 99 ¢ HOpMabHOUM M3BUTOU. 98 ¢ nMHON npsAMol. 24 ¢
JJTMHHOW U3BUTOM.

Kak nacmemyrorcss 3Tm 1Be mapsl npu3HakoB. Ecimu M3BecTHO, 4TO
npsMas MepcTh JOMUHUPYET HaJl U3BUTOH, a HOpMaJIbHas HaJ AJTMHHOM.

®opma npegocTaBIeHUs pe3yabTaTa

PerieHHble reHeTHYECKHE 3a1a4H, 3aTI0JTHEHHBIE Ta0JINIIBI

Kpurepuu ouenku:

OneHka WHIWBUAYANBHBIX  00pa30BaTENBHBIX  JOCTIDKCHHH  TI0
pe3ynbTaTaM TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOMEXYTOUHOM
aTTecTaluy MPOU3BOJIUTCS B COOTBETCTBUU C YHUBEPCAILHOM IIKAJIOM:

[ponent KauecTBeHHast OIIeHKa HHIUBUAYAITBHBIX
Pe3yIBTaTUBHOCTH 00pa30BaTeNbHBIX JOCTIKCHHM
(TIpaBMIIBHBIX .

OTBeTOB) Oay (OTMETKa) BepOaNbHBIN aHAJIOT
90 + 100 5 OTJIUIHO

80 + 89 4 XOPOIIIO

70 =79 3 YAOBIETBOPUTEIILHO
Mmenee 70 2 HE YIOBJICTBOPHTEIIHHO
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Tema 3.2 3aK0HOMEPHOCTH H3MEHYNBOCTH
JlaGopaTopHas padora Ne 2
N3y4yenne u3MeHYnBOCTH y 0co0eil 01HOro BUAa

(mocTpoeHune BAPUALMOHHOTO Psiia U BAPUAIIMOHHON KPUBOii)

Hear paGoThl: [O03HAKOMUTH YyYallUXCi CO CTaTHCTHYECKUMHU
3aKOHOMEPHOCTSIMH MOJU(PHUKAITMOHHOW N3MEHYHUBOCTH.

Beinosnnus padory, Bel Oynete:

YMETb:
- CTPOUTH BAapHALMOHHBIN PSA U BAPHALIMOHHYIO KPUBYIO

MatepuanbHoe o0ecnmedeHue:ceMeHa acomn, 0000B, KOJIOCHS
MIICHUIBI, PXKH, KIyOHH Kaprodemns, IMCThs akamuw, kieHa (mo 10
9K3EMIIIIPOB OJHOTO BHJIA Ha MapTYy).

Xoa padoTbl

1. PaccmoTrpuTe HECKONBKO pacTeHUil (CeMsiH, KIyOHEH, JTUCThEB U IIp.)

OIHOTO BHWIA, CPaBHUTE HX pa3Mepbl (WM MHOACYUTAWTE KOINYECTBO
JIUCTOBBIX IUTACTHHOK Y JINCTHEB) WM Apyrue napaMmerpsl. JlaHHbIE 3amu-
IuTe.

2. TlomyuyeHHbIC MaHHBIC 3aHECHUTE B TAOJHILy, B KOTOPOW MO TOPH30HTAIA
CHayaja pacloJOXKUTE PsAA 4HCeN, OTOOpaKaroIUX MOCIEA0BATEIBHOE
HM3MEHEeHHe NMpu3Haka-V (HalmpuMep, YUCIIO KOJIOChEB B KOJIOCKE, pa3Mep
CeMsH, [UIMHA JINCTOBOHM IIJIACTHHKH), HIKE — YacTOTy BCTPEYaeMOCTH
kaxgoro mnpusHaka (P). OmnpenmenmTe, Kakue NpH3HAKH BCTPEUYAIOTCA
HanOoJee 4yacTo, Kakue — PEeIKo.

\

P

3. Otobpaszute Ha rpadukKe 3aBHCHMOCTh MEXIY W3MEHEHHEM NpH3HAKa U
YaCTOTOH €ro BCTPEuaeMOCTH.

4. CpenaiiTe BBIBOJ O TOM, KaKasi 3aKOHOMEPHOCTh MOTU(PHKAIIMOHHOI
M3MEHYMBOCTH BaMH OOHapy»KeHa.

Ipunoxenne. Mogudukanyum o06pa3yroT BapuallMOHHBIN PsiJi ©K3MEHYNBOCTH

MpU3HAKa B Mpejiesiax HOPMbI PEaky OT HAUMEHbIIEH 10 HaunOoIbIIeH

BesinauHbL. [IpnunHa Bapraiuii cBsi3aHa ¢ BO3JICHCTBHEM Pa3IMUHBIX YCIOBUN

Ha pa3BUTHE NMPHU3HAKA.

Jlis onipeneneHus mpeesia I3MEHYHBOCTH [TPU3HAKA PACCUUTHIBAIOT YAaCTOTY

BCTPEYAEMOCTH KaKIOH BApHAHTHI U CTPOAT BApHAIIMOHHYIO KPUBYIO -

rpadudeckoe BRIpaKEHUE XapaKTepa M3MEHYNBOCTH Mpu3Haka. CpenHue

YIIEHBI BAPUAI[OHHOTO PsAa BCTPEYAIOTCS Yallle, YTO COOTBETCTBYET

CpeIHeMY 3HaYCHHIO PU3HAKA.
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Cpez[H;m BCJIMYMHA BBIPAXKCHHOCTHU MPU3HAKA BbICUUTLIBACTCA 11O q)OpMyJ'ICI

- cyMmma
M = (PxV) P —gacrora BcTpeuaemocTu
n V - BapuaHTa

n — obrmree umcio ocoberr; M — cpenHee 3HaUEHNE
MOTU(DHUKAITAN

®opma npeocTaBIeHUs pe3yJbTAaTa  MMCbMEHHBIEC paOOTHI
Kpurtepnn onenku:
OneHka UHAUBUAYaAJIbHBIX 00pa30BaTENbHBIX  JOCTHXKCHMH IO

pe3yjabTaTaM  TCKYIIEro KOHTPOJIA  YCIEBAEMOCTH U l'IpOMe)KyTO‘IHOIjl
aTTeCTalluu IPOU3BOAUTCA B COOTBETCTBUU C yHHBepcaHLHOﬁ IIKAaJIOM:

IMpouent KavecTBeHHas OLICHKAa MHOMBHIYATbHBIX
PE3YNBTaTUBHOCTH 00pa30BaTEeNbHBIX JOCTIXKCHUI
(TIpaBUITEHBIX .
oTBeTOB) 6an (oTMeTKa) BepOabHBINA aHATIOT
90 + 100 5 OTIMYHO
80 + 89 4 XOPOIIIO
7079 3 YAOBIETBOPUTEILHO
MeHee 70 2 HE yJIOBJIETBOPUTEIHHO
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Tema 4.2 MuUKp0o3IBOJIIONUS H MAKPOIBOJIIONHUS.
JlaGopaTopHasi paGora Ne 3
I'1aBHbIe HAMPABJIEHHUSA IBOJIIOIUH

Heapr padoTbi: chopMUpPOBATH YMEHHE BBLIBISATH apoMopdo3sl U
WIN0AIaNTAINIO y PACTEHUH M )KUBOTHBIX, OOBSACHATH NX 3HAUCHHE.
Beinosnnus padoty, Bel Oynete:
YMETh!
-BBIBIISITH apOMOP(O3bI U HANOANAITALUIO Y PACTCHUH U JKUBOTHBIX,
- OOBSICHATH MX 3HAYECHUE.

MaTtepuajabHoe o0ecnedeHne: yucOHUKY, pa3aTOYHbI MaTepUa
Xon padoTsI:
1. 3amosaHuTe TA0AMLY 4.
Xapaxmepucmuxa 3manog 36010UUOHHO20 NPOYECca

Tabmuma 4
JTarbl 3BOIIOIIUMOHHOTO I'ne npotekaet K uemy JBrxyuine
mporiecca TIPUBOJIUT CHUIBI
MukposBomtonus
MakposBomtouus

2. OTBeThbTE HA BONMPOCHI.

1)B pesynbTate 4ero MPOUCXOIUT THBEPTECHIINS Y BUIOB?

2)IToueMy 3BOJIOIHS — MPOIIECC HEOOPATHUMBIT?

3)B yeM mpUYMHBI CXOJCTBA M Pa3jIMuus MPHU3HAKOB apoMopdo3a u
WNOa A TaI[uH?

3.3amoHuTe Ta0AuMIy 5, BHHCAaB B KOJOHKH HOMeEpa
COOTBETCTBYIOIINX NPH3HAKOB
Tnasnvie nanpasnenus 38oa10yuU
Tabnuna 5

Apomopdo3bt WUnnoananranuu Herenepanuu
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Inasuvie nanpasnenus 360M0YUY AHCUBOMHBIX U PACIEHUIL:
Bo03HHKHOBEHNE MHOTOKIIETOUHOCTH
Bo3nukHOBEHME XOpABI
Bo3HHKHOBEHHE MIOIOBOTO IPOIIECcCa
O06pa3oBaHNe MATHIATBIX KOHEYHOCTEH
O6pa3oBaHne IIO3BOHOYHUKA
OO6pa3oBaHHe TaCTOB
O0pazoBaHUE LENKOTO XBOCT Y 00€3bsH
Bo3HHKHOBEHHE TEIUIOKPOBHOCTH
Ycn0)XHEHHE TOJIOBHOTO MO3ra
0. Ilepexox Kk BHYTpEHHEMY OIJIOAOTBOPEHHIO Y TIO3BOHOYHBIX
1. Yrpara KOHEYHOCTEH y KHTOB
12. VYTpaTa rycToro mepcTsHOro HOKPOBa y CIOHOB
13. VYTpara opraHoB NUIIEBapeHHUS y OBIYbETO IETIHS
14. YanuHenue men y xupada
15. Bo3HUKHOBEHHE XJIOPOQHILIA
16. BosnukHOBEeHHE (POTOCHHTE3A
17. BO3HHKHOBEHHE MOJI3YYETO CTEONS y 3eMIISTHAKH
18. IlosBieHME LBETKA Y MOKPHITOCEMSHHBIX
19. Vrpara 1uCTBhEB M NpEBpaIlleHHE UX B KOJIOUKU Y KaKTyca
20. TlosiBneHue WI0Aa Y HOKPHITOCEMSIHHBIX
21. TlosBneHue nassiero crediis y BUHOTPaaa, IUIroIa
22. TlosiBieHue KPbUIBIILIEK 1 BOJOCHKOB HA IJI0/IaX JIOIyXa, YepeIbl
23. TlosBieHune COYHOW MSKOTH B IUI0/IAX PSIOMHBI M MaJIMHBI
24. Yrtpara KopHEH, XIIOpOpHUILIa U TUCTHEB Y TOBHUIIAKH
25. TlosBneHue KIryOHEH y TUKOTO KapToQes

RBBOwOo~NoOR~wNE

4. OTBeThTE HA TECTOBLIC 3aJJaHUA:
1. Ymo mooicno cuumams apomopgpozom:
a) yTpara HMIepCTSHOTO MOKPOBa CIOHAMMU;
0) mosIBJICHHE SUII IPECMBIKAIONIUXCS U UX Pa3BUTHE HA CYIIIE;
B) YAJMHEHNE KOHEYHOCTEH JIOMIaIH.
2. Umo mooicHo cuumamov uouoadanmayuenr.

a) MMpeBpalleHNe JUCTHEB KAKTyca B KONIOYKY;
6) yrpara opraHoB KpoBOOOpaIleHHs y INIOCKUX YepBeif;
B) BO3HHKHOBEHHE TEIUIOKPOBHOCTH.

3. Kakoe uz ymeepoicoenuii npasuivroe?

a) JereHepanys He ObIBaeT NPOTPECCHBHON;
0) nereHepaiysi MOXeT OBITh TPOTPECCHBHON;
B) JIereHepalys BCET/1a MPUBOIUT K BBIMUPAHHUIO BHIA.
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4. Kakue u3 nepevyuciennblx Huaice 61008 OpcaHu3ImMos HAX00AMCsl 6

COCMOSIHUU OUONO2UUECKO20 peepecca.

a) Aro/est KaHaICKas; B) YCCYPHICKHHN THTP;
0) KOJIOpaICKAH KYK; T) KpBIca cepasl.
5. Brewnee cxo0cmeo nymem KoH6epeeHyuu npuoopen 6uobl.

a) IIyKa, JI0COCh;

0) menBenb OYypHIil, MeIBEIb OCIbIiA;

B) nenb(uH, aKya;

T) 3as1-pycak, 3as1-0eskK.

6. Muxpossoaroyus — 3mo npoyecc:

a) U3MCHCHHUS MOy JISIIHIA;

0) U3MEHEHUs BUJIOB,

B) U3MCHEHUS CEMEHCTB.

7. U3 nepeuucnennozo nuice gploepume 08UICYUUE CULbL

260HOYUL:

a) M30JIAIHS; T) MyTaIlus;
0) ecTecTBeHHEIN 0TOOP; 1) OophOa 3a CyIIeCTBOBAHUE.
B) MHTPAITHS;

(I)opMa npeaocraBjJaCHUsA pe3yabTara: IINCbMCHHBIC pa60T1)1,

3aMoJIHEHHBIE TAOIUIIBL.
Kpurepuu ouenku:

OI_[eHKa WHAWBUYAJIbHBIX O6p330BaTCJ'ILHLIX Z[OCTI/I)KGHI/Iﬁ

pe3yibTaTaM  TCKYLICro KOHTPOJA  YCIICBAEMOCTH U HpOMe)KyTO‘IHOﬁ

aTTeCTAllMU HPOU3BOAUTCS B COOTBETCTBUU C yHHBepCﬁJ’IBHOﬁ IIKaJIO0M:

IIpouenT KauecTBeHHas onieHKka HHANBUAYATbHBIX
Pe3yJIbTAaTUBHOCTH 00pa3zoBaTeNbHBIX JOCTHKEHUIT
(TIpaBMIIBHBIX .

oTBeTOB) 6ay (oTMeTKa) BepOATBHBIN aHATIOT
90 + 100 5 OTIMYHO

80 + 89 4 XOpOILIO

70 +79 3 YJIOBIETBOPHUTEIHHO
menee 70 2 HE yJIOBJICTBOPHUTEIHLHO
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