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To, umo mbL 3Haem —
02PAHUYEHHO,
a mo, Ymo He 3Haem —
bOecKoHeuHo.

II. J/lannac

TIlosacnumenwvnas 3anucka

[Iporpamma  3JE€KTHUBHOTO  MPEAMETHO-OPHUEHTHPOBAHHOIO  Kypca
«buonorus B 3aauax» npenHa3HaueHa ajs yvamuxcs 11-x kinaccos, paccuntana Ha 34
yaca 1 MOXET ObITh peajn3oBaHa B TeueHue roja. [Iporpamma coaepXuT HHPOPMAIUIO
U 3aJ]aHUs BBIXOJISIINE 32 PAMKU YU4€OHOUM MpOrpaMMBbl 1Mo O0IIeil OMOJIOrMu OCHOBHOM
IIKOJIBI, TIO3BOJIIET IO-HOBOMY OCMBICIUTH 0a30BBIA  KypC, TIOBTOPUTH H
CUCTEMATU3UPOBATh MPONACHHBIA MaTEpPHAIl U OMPENETUTHCA C BHIOOPOM €CTECTBEHHO-
MaTEMaTUYeCKOro Npopuiisi 0O0y4eHus.
T.x. B Kypce OHMOJOTHM HEIOCTATOYHO OTBOJIWTCS BPEMEHHU ISl TIOJHOLIEHHOTO
YCBOGHUSI TPYIHBIX BOMPOCOB U MPAKTUYECKON HAMPaBICHHOCTU OHMOJOTHYECKUX
3HAHHWM, TO pEIICHHE OMOJOTHYECKHMX 3aaad, MPOBEACHHE CAMOCTOSATEIbHBIX MHUHH-
UCCJIEIOBaHUM, HAOMIOMEHUM JOJKHO CIOCOOCTBOBATH CO3HATEIHLHOMY YCBOCHHUIO
CJIOHBIX BOIMPOCOB Kypca M CIIOCOOCTBOBATh PAa3BUTHIO MBICIUTEIBHBIX YMEHHH U
HABBIKOB yYaIIUXCs, MPOSBIISIONINX HHTEPEC K OMOJIOTHH.
[leJb mporpamMmbl: pacmdpuTh 0a30BbIE 3HAHWS YyYalIUXCS MO OHWOJOTUU H
00ecCIeynuTh CO3HATENIHFHOE YCBOCHHE MaTepuaa uepe3 pelIeHWe U COCTaBIICHUE
OMONOTMYECKHUX 3a7ad Pa3HOTO YPOBHS CIOXXKHOCTH. HHTErpupoBaTh MOIydYCHHBIE
3HaHUS MO OMOJIOTMH, XUMUU W MartemaTuke. OcymiecTBUTh npodnpody B obiactu
npodeccuil, CBI3aHHBIX ¢ OMOJIOTHEH (MEIUIIMHA, TCHETHKA, YKOJIOTHS).
3ajaum nporpamMmboi:

1. Tlomoub y4ammmcs OmpeaeauThCs ¢ MpoduiaeM oOy4YeHHs: BBISIBUTh CIIOCOOHOCTH,
HaKJIOHHOCTH, HHTEPECHI Yepe3 pelIeHne OMOIOTHUECKHX 3a7ay;

2. KonkperusupoBaTh, 0000IINUTh U CHCTEMAaTU3UPOBATh TEOPETUYECKUE 3HAHUS T10
00111el OMOIOTHH;

3. HayuuTs pematb 1 COCTaBJIATh OMOJIOTHUECKHE 3a]a4M HA OCHOBE MOJYYCHHBIX

3HAHUM;



4. 3akpenuTh W YIIyOWTh 3HAHHUS OOMUX OMOJOTHYECKHX 3aKOHOMEPHOCTEH U
TEPMHUHOJIOTHH Yepe3 PEIICHHE M COCTABICHUE 3a/1ad Pa3HOTO YPOBHS CIOKHOCTU H
HaTpaBJICHHOCTH;

5. Pa3BuBaTh MBICTUTENBHBIC CTIOCOOHOCTH YUAIIHXCS;

6. CdhopmupoBath MOTPEOHOCTh B MPHOOPETCHHH HOBBIX 3HAHMK M CIOCO0AX WX
TIOJTyYeHUS TIyTEeM caM0o00pa30BaHUs;

7. ChopmupoBaTh yMEHHE BEACHHS HAyYHOM AWCKYCCHH, MO3TOBOTO INTypMa,

BBPHCTHIIGCKOI;'I 6CCCI[BI;

B pesvabpTare yuanuecst 10JKHbI:

® ONpPENENUTHCA ¢ BBIOOPOM Mpoduiisi 00yueHus B CTapIIei KOJIE;
e YCBOWUTh MaTepraj Ha KAYECTBEHHO HOBOM YPOBHE;

® Hay4HUThCS PELIATh U COCTABIIATH OMOJIOTMUECKHUE 3a]aUH;

e 0TOMpaTh HEOOXOIUMBIN JUIS 3aJJaHUM MPAKTUYECKUN MaTepua;
® IIPUMEHATH CBOM 3HAHUS B HECTAHJAPTHBIX CUTYALIHSIX;

¢ HCIIOJIB30BaTh CBOU 3HAHHA, YMCHUA N HABBIKH JJIA PCHIICHUA ITPAKTUICCKUX

pooIeM.

Kpurepuu olleHKH YCBOCHHMS MAaTepPHaIa KYpc:
e HaOJIIOJCHUE aKTUBHOCTH yYAIIUXCS MPY BBITIOJTHEHUH 3a/TaHUI Pa3HOTO YPOBHS

CJIOKHOCTH W HaIlpaBJIEHHOCTH;
® CaMOOIIEHKa yYalllMMHUCS BBIIIOJIHEHHBIX 3a1aHUl (pedieKCuBHAs KapTa);

® AHKCTUPOBAHHC yUAIIMUXC ITIPH ITOABCACHNHU UTOTOB Kypca.

Cooeporcanue



Tema 1. Beeoenue. Iumonocusn. EOuncmeo ¢ mnozooopazuu. (4u)

Conepxkanue u 1uenu kKypca. OCHOBHBIE TIOJIOKEHUS  KJIETOUYHOW  TEOPHH.
Cucrtematuzanusa maTepuaila O XHUMHUYECKOM COCTaBE€ U CTPOCHUU KJIETOK MpO- M
AYKapHOT.

Jlabopamopnas paboma. VI3yuyeHue KJIETOK pPa3HbIX OPraHU3MOB IO MHUKPOCKOIIOM.
CpaBHuUTEIbHAS XapaKTEPUCTHKA KJIETOK. AHAU3 PEe3yJbTaTOB, MOJYYCHHBIX B XOJE
HaOII0IeHNH, 0000IIEHNE U BBIBOIBI.

Ilpakmuueckas paboma: PenieHue 3amad.

Tema 2. Cexpemot xnemounozo memaoonusma (4u)

OTauyuTeIbHOE CBOMCTBO KUBBIX OPTaHU3MOB — KJIETOUHBIA MeTaboau3M. Karaboamsm
u aHabonu3M. Co3jaHre ONOPHBIX KOHCTIEKTOB OCHOBHBIX ITPOIIECCOB.

Lemoncmpayus: KOMIbIOTEpHAs MPE3EHTALIMS TPOLIECCOB OMOCHHTE3a OelKa.
Ilpakmuyueckas_paboma: Pemenne 3agad. CocTaBiieHHE 3a7a4 C HCIIOJIL30BaHUEM
MOJTYYEHHBIX 3HAaHUI U CIIPAaBOYHOT0 MaTepuara.

Tema 3. Ocnoenoii uncmunkm: cnocodvl pazmHoIiceHUs op2anu3mos. /lenenue
Knemok. (4u).

Oco0eHHOCTH pa3MHOXKEHMsI OpraHu3MoB. buonoruueckue u 3THUYECKHE IPOOIEMBI
KJIoHUpoBaHus. Knerounas nnxkenepus. Muto3. Menos.

Hemoncmpayusi: KOMIIBIOTEpHAsl MPE3CHTAlMsl OCHOBHBIX IIPOLIECCOB  JIENIEHUS
YKapUOTUYECKHUX KIIETOK.

lIpakmuueckas paboma: Pemenne 3agad. CocTaBiieHHE KJIACTEPOB M CXEM IPOLIECCOB
neneHus. UteHue «ciaenbix Tadmuin.

Tema 4. I'enemuxa. 3akonomepuocmu meHnoeieeéckoil 2enemuku. (6u)

3aKOHBI MEHJICJIEEBCKON T€HETUKH: MPABUIO YHUCTOTHI TaMeT, 3aKOH JOMUHUPOBAHMS,
3aKOH  paclICTUICHWS, 3aKOH He3aBUCUMOro  pacuerienus. CTaTUCTUYeCKue
3aKOHOMEPHOCTH.

Ipaxmuueckas paboma: Pemenwe 3amad (MOHO-, JDUTHOPUIHOE, aHAIM3UPYIOIIEE
ckpemuBanue). CocraBieHHE 3ajad C MCIOJIB30BAHMEM CIIPABOYHOTO Marepuaia U
3aKOHOB MeHaers.

Tema 5. I'enemuxa. Bcezoa nu npae Menoenw? (6u)

OCHOBHBIC TIOJIOXKEHHUS XPOMOCOMHOM Teopun MopraHa. 3akoH CIEIUICHHOTO
HaclenoBaHus. HaclienoBaHme, CIEIUIEHHOE C MOJIOM. MeEIUKO-TeHEeTHIEeCKAas
KOHCYJbTaNus, ee 1enu U 3anaun. OcHOBHBIE (OPMBI B3aUMOACHCTBUS HEAUICIbHBIX
T'CHOB.

Ipaxmuueckas paboma: Pemenue 3agad. CocTaBlIeHHE XPOMOCOMHBIX KapT. PoneBas
urpa: MeJUKO-TeHeTUYecKasi KOHCybTalus. COCTaBICHHE TeHEAIOTHYECKOTO JIpeBa Mo
UCCIIeTyEeMOMY MPU3HAKY.

Tema 6. Jgonouyuonnoe yuenue. Ilpuuunvl u 3aK0HOMEPHOCHMU MH02000pa3us u
Ppazeumus Hcueoi npupoost. (2u)



OBoJIIOIIMOHHAsA Teopusi [[apBUHA: OCHOBHBIE MOJIOKEHUS U KPUTHUYECKHE 3aMEUaHMUsI.
OCHOBHBbIE MOJIOKEHUSI CUHTETUYECKOU TEOPUH IBOTIOLUUA. MUKPO- U MAKPOIBOIIOLIHSL.
OcHoOBHbIE HanpaByeHUs FBOTIONMHU. Koraa 3aKOHUUTCS SBOJTIOLIHS?

Ipaxkmuueckas paboma: Peutenne 3amady. Tectol. CocrtaBienue 3amanui: «Haimgu
omuoOKy», «Crernble TaOauI U T.J1.

Tema 7. Ixonocun. Ocnoswt 2apmonuu 6 npupooe. (2u).

3aKOHBI U 3aKOHOMEPHOCTHU 3KOJIOTMHU. BHOLIEHO3bI U 3KOCHUCTEMBI: COCTAB, CTPYKTYpa,
cBorcTBa. buornueckue cBsa3u. lIpaBuio skonornueckon nupaMuisl. [lomynsnuonHas
reHeTrka. 3aKoH Xapau-BaitHOepra, ero TeopeTHuYecKuil Xxapaxkrep.

IIpakmuueckas paboma: Peuienue 3amay ¢ ucrnosb3zoBaHueM npaswia 10% u 3akoHa
Xapau-Baitn6epra. CoctaBieHue TecToB U 3ajad. [lepeBos «c pyccKoro Ha pyCcCKuii.

Tema 8. Hmozosoe 3anamue (1 u).
Urpa «3Ocradera». AukeTupoBanue yyamumxcs. [lonBenenre uToros.

Temamuueckoe njianupoeanue

| Ne | Tema 3aHATHSA | Beero | Teopus | llpaktu- |  ®opmbl KOHTPOIS
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n/m 4acoB yecKue
padoThI

1. | BBenenue. EnMHCTBO B 4 1,5 2,5 JlaGoparopHas paboTa.
MHOT000pa3uH. Pemenue u cocraBneHue

3amaq

2. | CeKkpeThl KIETOYHOTO 4 2 2 CocrapiieHue OnopHbIX
MeTaboau3ma KOHCMEKTOB. Pelienue u

COCTaBIICHUE 33124

3. | OCHOBHOI MHCTHUHKT: 4 1 3 Pemenue 3a;ad.
CIIOCOOBI PA3MHOKECHUS CocraBnenue CXEeM
opraHusMoB. Jlenenne IPOIIECCOB JICIICHUSL.
KIICTOK. Urenue «CIIETIBIX

TaOJIUI.

4. | T'eneruka. 6 2 4 Pemienue u cocraBieHue
3aKOHOMEPHOCTHU 3anad. CocTaBlIeHHECXEM
MEHJIEJIEEBCKOU POAOCIOBHOU 10
TCHETHKHU. HaCJIeTyEeMbIM

pU3HaKaM

5. | 'eneruka. Beernma nmu 6 2 4 Pemrenne u cocraBieHue
npaB MeHiens? 3agad. MuHu-ucciaeno-
(3aKOHBI CIEMIIICHHOTO BaHue: «I eHeamornuec-
HACJICTOBAHMSI. KOE JPEBO CBOEH CEMBI»
B3anmoneiicteue Ponesas urpa « MI'K»
HEeaJJIETbHBIX T€HOB)

6. | DBOJIOIIMOHHOE 4 1 5 Pemenue 3anau. Tectol.
yuenue. [Ipudannbl u CocraBnenue u
3aKOHOMEPHOCTH 3aroJHEHUE KIACTEPOB.
MHOT000pa3us u
Pa3BUTHS )KUBOU
TIPUPOIBI.

7. | Oxonorust. OCHOBEI 4 2 2 Pemrenue 3amad, TeCTOB.
TapMOHUH B TIPUPOJIC. CocraBnenue 3a1ay.

«ITepeBon ¢ pycckoro Ha
PYCCKUID
8. | UtoroBoe 3austue. 1 1 Urpa: «3ctaderay.
AHKETHPOBAaHHE
Jlumepamypa
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1.
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Vuurens, 2001
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Jle6enen A.I'. buonorus. PykoBoCcTBO 11 TOATOTOBKH K dK3aMeHaM. — M.:
ACT, 2005

[Tonamapesa W.H. u np. OcHoBsI 00111ei#t Ononoruu. — M.: Benrtana-I'pad, 2006
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2006

Ipunoocenue 1

YueOHO-MeTOAuYeCK e MaTepUaJIbI



Tema 1. Beeoenue. Ifumonozcusn. EOuncmeo 6 mnozooopazuu. (2u)

JlaGoparTopHasi paéora

Cpaenumeﬂbna}l xXapakmepucmuka Kjiiemok

ge./lb.' 3aKpCIINTh YMCHHUC pa60TaTI) C MHKPOCKOIIOM, TOTOBUTb MHUKPOIIPCIIAPATHI,
HU3YYUTH OCOOCHHOCTH CTPpOCHHUA KIJICTOK PA3HBIX OPI'aHU3MOB: HaAWTU YCPThI CXOACTBA U
pa3iindusg, CACIAaTb BBIBOIBI.

Qo0opydosarnue: MUKPOCKOIIbI, MUKPOIIpENapaThl PpACTUTENbHBIX, TPUOHBIX U KUBOTHBIX
OpraHU3MOB OJHO- W MHOTOKJIETOYHBIX, OakTepuil. CEeHHOl HacTOW, pa3BeICHHbIE
JIPOKIKH, TOKPOBHBIE U ITPEIMETHBIE CTEKJIA, CTEKIISHHBIE MTaJIOUYKHU, CTAaKaH C BOJAOM.

ok w

©

X00 pabomuwi

PaccmoTpeTs mpemioKeHHbIE penapaThl MO MUKPOCKOIIOM. 3apHCOBAaTh KIIETKU,
ITOANMCATh BUAUMBIE OPraHOUIBI.

[IpuroToBUTH MUKpONpENapaT IPOKAKEBBIX TPUOOB U CAHHOM MaJOYKH. 3apUCcOBaTh
KJIETKHU, TOATUCATh BUAUMBIE OPTraHOUIBI.

Haiitn 0OCHOBHBIE PU3HAKYU NPO- U IYKAPUOTUIECKHUX KIIETOK.

CpaBHHTb KIIETKH 3YKApUOT: PACTEHUM, )KUBOTHBIX, TPUOOB.

Ilo xakuM [pHU3HAKAM JYKAPUOTUYECKUE KIETKM MOXHO  OTIUYUTH O
IIPOKAPUOTHYECKHUX € IIOMOLIBIO CBETOBOI'O MUKPOCKOIIA.

3anonHuTe TaOIUILY:

OTtauyuTenbHbIE OTtianyuTenbHbIEe 0CO0CHHOCTH
YepThl €X0ACTBA KJIETOK BCeX
ocobennocTH JyKapuot apCTB OPraHU4YeCKOro MUpa
IIpoxapuom | Dykapuom | Pacmenus | I pubu Kusomnvie | 2P p p

Ncnonb3ys pe3ysibTaThl HAOMIOJEHUN U TIOJyYEHHbIE HA YPOKaxX OMOJIOTMHU 3HAHUA,
OTBETHTE HA BONPOCHI:

a) Bce mu kieTkH, HE coaepKaIue sapa, OTHOCATCS K nmpokapuoram? [Touemy?

b) Becerma nm Hanuuyme XIOPOIUIACTOB CBHICTEIBCTBYET O NPUHAICKHOCTH
OpraHu3Ma K pacTUTeNbHOMY HApCcTBY? OOBSICHUTE.

C) Bcerma nmm oTcyTCTBHE XJIOPOIUIACTOB CBHICTEIHCTBYET O HETPHHAIICKHOCTH
OpraHu3MoB K 1apctBy Pacrenuii? O0bsicHUTE.

Cremnaiite BBIBOJIBI HA OCHOBAHUU ITOJYYEHHBIX PE3YJIbTATOB.

3agauu

1. Jonummre ¢popMyIly U OIPEAETIUTE BEIIECTBO:



e ®

2. Jomummre popmyity u onpeeTuTe BEIMEeCTBO:
Tumun
3. Honumure GopMyiy U ONpeIeTUTE BEIIECTBO:
4. Jlonummute popmyny u onpenenute Bemectro: C  (H20),
?
5. Homummute hopmyiy u onpeaenute Bemiectso: (- NH— CH — CO-),
R
6. Homummre Gpopmyiy u onpenenute Bemectso: NH?— CH — COOH

7. Ha pparmente ognoit nenu JIHK HykI€0THABI paclOIOAKEHBI B CIEAYIOIIEM MOPSIKE:
A-A-T-T-LI-T-A-LI-I-T-A-T. Hanummre cxemy naByxuenoyHou mosekyJssl JJHK.
Kakum csoricteom JIHK mnpu 3TOoM pykoBoxactBoBanmuch? KakoBa miuHa 3TOro
dbparmenta [IHK (mmmua ognoro nykieotunsl 0,34HM)? CKONBKO COACPKUTCS TIO
OTZIETBHOCTH (KOJMYECTBO M NPOLEHTHOE COAEpP’KAaHWE) HYKICOTHAOB B JIAHHOMN
JTHK?

8. Hcnonw3ys npuHINI KOMITJIEMEHTAPHOCTH YCTAHOBUTE KaKyIO MOCIE0BATEIHHOCTh
HYKJICOTUJIOB  Oynmer wuMmeTh BTopas 1enodyka wmosekynsl JIHK, ecnu
MOCJIEI0BATENbHOCTh HYKJIEOTHIOB NepBoi cienyromas: -A-I-I[-I[[-T-T-A-I"-I1-T-
A-T-11-A-T-?

9. Mcnonw3ys NpUHINI KOMIUIEMEHTAPHOCTH YCTAHOBUTE KaKylO MOCIEA0BATEIHHOCTD

HYKJIeoTU0B Oyner uMmeTh U-PHK, ecnu mocimenoBaTtenbHOCTh MATPHIIBI IETIOUKH
JHK cnenyromas: -A-T-T'-11-T-A-A-TI'-I1-I'-T-A-T-T-T"-A-11-A-?

10.Hcnonb3yst MPUHIUI KOMIUIEMEHTAPHOCTH YCTAHOBUTE KaKYIO MOCIIEI0BATEIBHOCTD
HYKJICOTUJI0OB OyaeT umeTh ydactok Mosekynsl JIHK, cioyxuBmmii matpuuen mis
cunteza uPHK: - I[-V-A-I-T-A-1[-V-V-T-1I-1I-A-A-Y-T-1I-A-?

11.Onpenenure nnuny uenouyku MPHK, B cocraBe kotopoit 100 HyKI€OTHAOB, €CIU
JuMHA oaHoro Hykjiaeotuaa 0,34 Hwm.

12.0Onpenenure muny yuyactka moisekynsl JIHK, cocrosimero n3 500 HykieoTuaos,
ecsy AyiHa ogHoro Hykieotuaa 0,34 Hw.

13.CKOJIBKO aJICHUJIOBBIX HYKJICOTHIOB BXOIUT B cocTtaB Mojiekyisl JIHK, cocTosmmeit
n3 600 HyKJIEOTHUIOB, €CITU TUMUIUIIOBBIE HYKJICOTH bl COCTABIISIIOT 25%.



14.Cx0onbKO HUTUIUIOBBIX HYKJICOTHIOB BXOIUT B cocTaB Mosiekyibl JJHK, cocrosieit
u3 600 HyKJI€OTHU OB, €CIIU TUMUANIOBBIE HYKJICOTH IbI COCTABIAIOT 25%.

15.CKoJIbKO I'yaHHJIOBBIX HYKJIICOTHJIOB BXOIUT B cocTaB Mosekyibl JJHK, cocTosmieit u3
800 HyKJI€OTHAOB, €CIIM aJCHUIIOBBIC HYKJICOTHIbI COCTaBISIOT 45%.

16.* Makpomonekyna JIHK mo penyrmkarnum nmeet maccy 10Mr u o0e ee 1ienu IMEeroT
MedeHble aToMbl (ocdopa. Ompenenure Kakyro Maccy OyaeT HMETh MHPOAYKT
peayIuMKaIyy ¥ moueMy? B CKONBKUX M KakuXx mermsx nodepHux monekyn JJHK He
OyIyT cojiep>KaThCsi MeUeHbIe aToMbI ocdopa?

17.* Jlana monekyna JIHK ¢ oTHocuTensHOM MoJieKysipHOM Maccoi 69000, u3 Hux 8625
OPUXOAUTCS Ha JOJII0 aJICHWIOBBIX HYKJICOTHAOB. CKOJBKO pa3HbIX HYKJICOTHIOB
coaepxurcs B ganHoi JIHK u kakoBa ee anuna?
lIpumeuanue: omHocumenbHas MOIEKYIAPHASL MACCA 0OHO20 HYKIeOmuod 68 cpeonHem
cocmaensiem 345.

YTeHne «CJIenoro TeKCTay
1. 3ameHu BblgeneHHbIE (pa3bl COOTBETCTBYIOUIMMH TEPMUHAMH U  BCTaBb
MPOITYLIEHHBIE CIIOBA.

CrioxHbIE BEUIECTBA, COCTOSIIUE WU3 Hoiee NPOCMbBIX eujecme, 00pa306aHHbIX
A30MUCMbIM OCHOBAHUE, NAMUYIEPOOHBIM Y2/1€6000M U OOHUM OCHAMKOM
ghocghopnoii Kucnomet, Ha3BIBAIOTCS HYKJIEUHOBBIMU KHCIOTaMU. OHU MOTYT OBITh
IBYX BHUJOB: ... U ... . Hyknmeorunst JIHK B cBoeM cocraBe mmeror caxap - .... U
a30TUCTBIC OCHOBaHUA ... BuA0B. Hykneotuasl PHK B cBoeM cocTaBe umerot caxap -

U a30TUCThIE OCHOBaHMS ... BHUJIOB. BMecTO a30THUCTOrO OCHOBAaHUS ... B
Hykineotnaax PHK naxoautes ... . Hykneornasl B nenoukax mosiexys JJHK u PHK
COCIMHEHBI C IOMOUILIO CAMOU RPOUHOU Xumuueckou cBsi3u. llenouku B MoJyieKyie

COCMHEHBI C TOMOIIBIO BOJOPOJHBIX CBSI3€M MO MPUHIUIY COOMEEHICHIGUS.
MedHcdy OnpeodeneHHbIMU A30MUCHBIMU OCHOBAHUAMU HYK1e0mudos. MoIleKybl
JIHK u PHK oGecnieunBaroT xpaHeHue, nepefady U peajv3alyio HacJIeICTBEHHON
uHdopmaruu. MOJEKYJIBl ... COCTOSIT U3 YUACHIKOB8, 6 KOMIOPbIX XPAHUMbBCA
uHgopmayun o nepsuuHoil cmpykmype oonozo oeaxa. PHK ObiBaroT ... BUIOB:
nepenocawiue unpopmayuro om /JHK Kk mecmy cunmesa 6enka, nepenocaujue
AMUHOKUC/IOMBl K MeCHy cunme3a 0enka W nooodepircusaroujue CmpyKmypy
pubocom.

Tema 2. Cekperbl KJIETOYHOr0 MeTadoan3Mma. (2y)
Dnepzemuyeckuit 06men
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1. V tpex 3aiitieB, 00iamaOMMUX pPa3HON CKOPOCTHIO Oera, HaOMIOAAeTCs pa3IudHast
CKOPOCTh OKHCIICHUS TIIOKO3BI 1 00pa3oBanus AT® B mbrmax. OObsICHUTE: a) KaKk
MPEANOJIOKUTEIFHO OyaeT JeHCTBOBAaThH ECTECTBEHHBIM OTOOp Cpemud ITHX
KUBOTHBIX (TMPU pPABEHCTBE BCEX OCTAIBHBIX VYCIOBUH); ©0) KakoBa pOJIb
HACJICJICTBEHHOCTH, N3MEHYMBOCTH U €CTECTBEHHOT'O OTOOpA B COBEPIIICHCTBOBAHUH
TIPOIECCOB PHEPTETHIECKOro 0OMeHa?

2. Ilpu 6ere Ha qucrannuio 100 M yeToBeKy CTAaHOBUTCS KaPKO M yUaIlaeTcs JbIXaHHE,
HO HE cpa3y, a Jmiib rnociie 50 M npodera. [louemy?

3. duszmonorn yCTaHOBWJIM, 4YTO IME€pBOHAYAIIbHOE O00pa3oBaHUE HEOOJBIIOTO
KOJMYECTBA MOJIOYHOM KHCIOTHI B MBIIIIAX CTUMYJIHPYET UX COKpalleHHe
(HampuMmep, MpU pa3MUHKE Tepea O0erom), a HaKOIUIEHHE OOJIBIIOTrO KOJMYECTBA
MOJIOYHOM KHCJIOTBI TOPMO3HUT COKpALIEHHE MBI M BbI3BIBAET HUX OBICTpPOE
yromienue. Kpome Toro, npu 6€CKUCIOPOAHOM PACLIEINIEHUN PACXOAYETCs MHOTO
rioko3bl, a AT® obpazyercs mano. OObsACHsAETE, YTO MIPOU3OHAET C UYETOBEKOM, Y
KOTOpOoro ciaboe cepjiie, €ciii BO BpeMs Oera uiau (usnueckoil paboOThl u3-3a
HEJOCTATOYHOTO OO0ECTeUeHUs] MBI KHCIOPOJAOM B HHUX OyaeT mnpeobiaaarhb
OECKUCIIOPOIHOE pacUIeIUIeHHE TIIIOKO3bl. JlaiiTe HayuHOe OOBSICHEHHWE MPUHATHIM
BBIPKEHUSIM «yCTal», «CHII HE XBATUIION.

4. * B nporiecce TUCCUMHJISIIIE TIPOM30IILIO paciierieHue 7 Mojib Ioko3bl (CsHi20g),
U3 KOTOPBIX MOJIHOMY KHCJIOPOJHOMY PACIISIIICHUIO MOABEPTIOCHh TOJIBKO 2 MOJIb.
Omnpenenure: CKOJIbKO MoJieit MostouHoi kucinoTel (C3HgO3) U yriekuciioro rasa npu
sToM oOpazoBanoch? Ckonbko mojiei AT® npu sTomM cuHTe3npoBaHO? CKOJIBKO
DPHEPTrUM W B KakKoW (opMe aKKyMyJIHUpoBaHO B ATHUXMoJiekydax AT®D? Ckonbko
MOJIEH KUCTIOpOIa pACX00BAHO HA OKUCIIEHHE 00pa30BaBILEHCs MPU 3TOM MOJIOYHOM

KUCJIOTHI?
PEIIEHUE: 1) u3 7 mosneit rroK03bI 2 MOIBEPIIIUCH MOJIHOMY PACIICIUICHHUIO, @ 5 — HEMOJIHOMY;
2) COCTaBUTh YPAaBHEHUE HETOJHOTO PACHICTIICHUS TITFOKO3bI
5 CeH1206 + 5- 2 H3POs + 5- 2 AZI® = 5- 2 C3HeO3 + 5- 2AT® + 5- 2 H.0

3) cocTaBUTh CyMMapHOE ypaBHEHHUE TIOJTHOTO PACILIETICHUS TITFOKO3bI

2 CeH1206 + 2:6 O2+ 2- 38 H3PO4 + 2- 38 AJI® =2- 6 CO2 + 2- 38ATD + 2- 44 H20
4) naxoaum oodmiee konmndectBo ATD: 5- 2AT® + 2- 38ATD = 10+76= 86ATD
5) ompezenseM KOaM4YecTBO dHeprin B Mosiekynax AT®: 86-40= 3440 k{x
OTBET: 10 moab M01049HO# KUCHA0THI, 12 Moab CO2, 86 Mmosb AT®, 3440 x/I:x B popme
XHMHYECKO# IHEPTUH B MAKPoIprudeckux cBs3ax AT®, 12 moub kucjaopoaa.

5. *B pesynbrare AUCCUMIIISIIIUYU B KJIETKaX 00pa3oBajgoch S MOJIb MOJIOYHOM KUCIOTHI
u 27 w™Monb yriaekuciaoro rasza. OmnpemenuTe CKOJBKO BCETO MOJb TIIOKO3BI
n3pacxo1oBaHo. CKOJIBKO M3 HHUX MOABEPTIIOCH TOJHKO HETIOJHOMY PACIICIIIICHUIO H
ckobko nojiHOMY? Ckonbko AT® mpu 3TOM CHHTE3UPOBAHO M CKOJIBKO SHEPTHH B
HUX aKKyMyJupoBaHO? CKOJBKO MOJEH KUCIOPOJa M3PACXOOBAHO HAa OKHUCIICHHE
MOJIOYHOW KUCJIOTHI?

PEIIEHUE:
1) ypaBHEHHE HEMIOJHOTO PACIICIUICHHUS TIFOKO3bI

CeH1206 + 2 H3POs + 2 AJI® =2 C3HeO3 + 2ATD + 2 H2O
CyMMapHO€ ypaBHEHHUE MOJIHOTO PACIIEIIIICHUS TJIFOKO3bI
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CsH1206 + 6 O2+ 38 H3PO4 + 38 AII®D =6 CO; + 38ATD + 44 H.0

3) u3 1 momb CeH1206 0Opasyercst 2 moab C3HeOs. mo ycimoBuio 3amaun 00pa3oBaioch 5 Moib
C3HsOs, orcroma 5 : 2 = 2,5 MOJIb TJIIOKO3EI
4) u3 1 monb CsH1206 00pasyercs 6 mosie CO2 1o ycnoBuio 3amaun 00pazoBaiocs27 monb COo,
oTcroga 27 . 6 = 4,5 MOJIb TJIFOKO3bI
5) Bcero M3pacX0J0BaHO TITIOKO36L: 2,5 + 4,5 = 7 Moub
6) npu HemoHOM paciienIeHuH 2,5 MOJIb TIIIOK03bI 00pa3oBanock 2,5 - 2 =5 mons ATD

IIPH TIOJTHOM pacuieruieHuu 4,5 MoJib TIIF0K03bI 00pa3oBaioch 4,5 - 38 =171 mons ATD
7) Bcero obpasosanock 176 mons AT®
8) B AT® 3amaceno 176- 40 = 7040 k]I sHeprun
9) Ha OKHCIICHHE MOJOYHOM KUCIIOTHI H3pacxooBano: 6 - 4,5 = 27 mois O2

OTBET: 7 mMo/ib; HEMOJTHOMY pacileNJIeHUI0 MOABEPIIUCh 2,5 MOJIb, MOJHOMY — 4,5 Moub
rioko3bl; 176 Mosib AT® u 7040 x/x sneprum; 27 moJab Oz.

6.* MpImisl HOT Tipu Oere co cpemHel CKOpocThio 3a 1 MUHYTY pacxoayioT 24 kJx
sHeprun. OnpesenuTe, CKOJIbKO BCETO IPAaMMOB TUIFOKO3bI U3PACXOIYIOT MBIIIIIBI HOT
3a 25 MUHYT Oera, €Ciau KUCJIOPOJ JOCTaBIISCTCS K MBIIIIAM HOT BIOCTaTOYHOM
KOJIMYECTBE VIS TIOJTHOTO OKHMCIICHUS TITFOKO3bl. HaKOTMTCS T B MBIIITIAX MTPU TAKUX

YCIIOBHSIX MOJIOYHAsI KUCIIOTa?

PEIIEHME: 1) 3a 25 munyt 6era uzpacxonyercs 24+ 25 = 600 x> sHepruu.

2) 600 : 40 = 15 moabp AT® BBIIEISAIOT TAKOE KOJHYESCTBO YHEPTHH;

3) Mounspnas macca CeH1206 — 180, u u3 1 Mmonb CeH1206 06pasyercst mpu moaHOM OKUCIEHHH 38
moib AT®, orcroma: 180 - 15:38 =71r

OTBET: 71r CsH120s6; HeT, T.K. IOJTHOCTHI0O OKHCJISETCS.

Ilnacmuueckuii oomeH.

1. ComoctaBbTe Tpu (haxTa: 1 — MOJIEKYIIbI OEIKOB B KJIETKE MOCTOSHHO PACIICTIISIOTCS
B pe3yJbTaTe TUCCUMUJIISIIIMN U 3aMEHSIOTCSI HOBBIMU MOJIEKYJIAaMH TOTO ke Oemka;
2 — MOJIEKyJIbl Oesika He 00J1aJjatoT CBOMCTBOM PENyIUIMKAIIMH, CIEI0BATEILHO HE
MOTYT CaMOBOCIIPOM3BOJUTHLCS; 3 — HECMOTpPsI Ha 3TO, BHOBb OOpa3yroluecs B
KJIETKE TBICAYM MOJIEKYJI OJHOTO BHJAa O€lika SBISIOTCS TOYHBIMH KOIHSMH
paspymieHHoro. Kak, mo BamieMy MHEHHUIO, MPOUCXOAUT CHHTE3 OOJIBIIOTO
KOJIMYECTBA OJJUHAKOBBIX MOJIEKYJ Oenka?

2. Jlns cuHTe3a Oenka IN vitro B3suid puOOCOMBI MU aMHUHOKHCJIOTBHI KJIETOK TayKa,
JHK u depmentsr myxu npo3oduisl, T-PHK u AT® cobaku. Usu Oenku OymyT
cuHTe3upoBaTbea? [louemy Bbl Tak cunrTaere?

3. Yuactok monekyinbsl JIHK, kogupyromuii 4acTe NMOJUNENTHAA, UMEET CIEIYyIoNIee
ctpoenue: A-I[-II-A-T-A-I'-T-L[-I[-A-A-I'-I"-A. onpenennte nociea0BaTEIbHOCTh
AMHWHOKHCJIOT B IIOJIUIICTITUE.

4, Jlana mnocnenoBarenbHocTh TpuiLieToB H-PHK YI'V-YAY-YVV-T'AA-TAY-
YI'Y-HIY-UI'Y-ITY, xogupytoias mociea0BaTeIbHOCTh aMUHOKUCIIOT B O€JKe
Ba30MPECCHH HUC-TUP-(eH-TIy-acn-uuc-npo-apr-riam. Onpenenute:l) CKOJIbKO B
u-PHK HykneotnmoB u TpuiuieToB; 2) uyemy paBHa miuHa u-PHK; 3) kakwue
TpurieTsl 3auuMaroT B u-PHK 3-e u 8- mecTo; 4) kakue HyKJICOTH bl 3aHUMAIOT B
u-PHK 5-¢ u 21-e mecro; 5) CKOJIBKO aMHHOKHCIIOT B O€JIKE Ba3OMIPECCHH; 0)
CKOJIbKO BHUJIOB aMHUHOKHCIOT B O€JIKE Ba30INpPECCUH; /) Kakas aMHUHOKUCIOTa
BCTPEUYAETCS IBAXK/Ibl U Ha KAKUX MECTax?

12



5. Ha yuactke neBoii uenu JJHK HykiaeoTu b1 pacrnonokeHsl B CAEAYIOIIEM TOPSIKE:
ATA-TAT-TTT-TUT-T'AA. Kakyio mepBUYHYI0 CTPYKTYpy OyIeT UMETh OEJoK,
CUHTE3UpPYEMbId IpH ydacTuu mnpotuBonosiokHor nenu? Kakwme T-PHK Oynyt
y4acTBOBaTh B OMOCHHTE3€E JTaHHOTO Oenka?

6. * IlepBuunast cTpykTypa Oenka reMorioOMHa B HOPME HUMEET CIEAYIOIIYIO
IIOCJIEA0BATENBLHOCT HYKJIEOTHIOB: BaJ-THC-JIEU-Tpe-TIpo-Tiy-in3. B pesynbrarte
T€HHOW MyTaluy BMECTO IIyTaMUHOBOM KMCJIOTHI BCTaeT BanuH, 4TO NPUBOAUT K
CEpIIOBHIHOKJIETOYHOM aHemMuu. Onpenenure Kakue W3MEHEHUss B U TIJe B
CTPYKTYpE T'€Ha MOIJIM MPUBECTH K TaKUM MocieacTBusaM? M3 Kakux HyKJI€OTHI0B
MOKET COCTOSITh KOJOH, KOAUPYIOLINI BaJTUH?

7. * Monekyna Oenka UMEET CICAYIONIYIO IMOCIEI0BATEIbHOCTh AMHUHOKHCIIOT: BaJl-
ana-rau-nu3-Tpu-Baii-cep. Omnpenenure CTpyKTypy ywactka wmouekynsl JIHK,
KOJIMPYIOLIEr0 3Ty NOJUNENTUAHYI uenb. Omnpenenure aHTukoaoHsl T-PHK,
YYaCTBYIOIIMX B CHHTE3€ JJaHHOTO Oenka. Kak u3mMeHuTcst CTpyKTypa Oeka, eciu u3
koaupytomero ero yyactka JIHK ynanuts 5-wiii u 13-p1it cnieBa HykieoTuasr? Kak
U3MEHHUTCS CTPYKTypa Oelka, eciu B konupytomiem ero ydactke JJHK mexay 10-m
u 11-M HyKJI€OTHIaMHi BCTAHET IUTO3MH, a MeXAy 13-M u 14-M — ajicHUH.

8. * Jlama wmomekyma wu-PHK: TAVY-AVII-AYVY-ITY-YUI'. Ompenenure: 1)
MIEPBUYHYIO CTPYKTYPY O€JIKa, 3aKOJUPOBAHHOIO B 3TOH MOJIEKYJIe; 2) KOJIHMYECTBO
(%) pa3mu4HBIX BUIOB HYKJICOTHIOB ydyacTka MoJiekysbl JJHK, koTopslii mocayxu
Matpunei 1 cuaTeza u-PHK; 3) mouny storo rena; 4) nmepBUYHYIO CTPYKTYPY
Oenka moce BeinazaeHus 9-ro Hykieoruaa B nenu JJHK.

9. CKOJIBKO HYKJICOTHJIOB COJCP)KAT T'€HbI, B KOTOPBIX 3alpOrpaMMHUPOBAHBI OCIKH,
cocrosiue u3 a) 10 amuHOKHMCIOT; 0) 25 amuHOKuUCHOT; B) 150 amuHOKHMCIOT?

10.* MounekymnsipHas macca 6enka 50000. onpenenure IIUHY COOTBETCTBYIOIIETO
TeHa.
Ilpumeuanue: monexynsapuas macca o0Hot amunoxuciomsl 6 cpeonem — 100,
MONEKYISPHASL MACCA 00H020 HYKIeomuoa — 345.

11*.  Opnna w3 neneit JIHK mmeer momekynsapayro maccy 34155. Onpenenure
KOJIMYECTBO MOHOMEPOB  Oelka, 3akoaupoBanHoro B atoit JJHK.
Ilpumeuanue: monexynsapuas macca 00Hot amunoxuciomsl 6 cpeonem — 100,
MOJIEKVIAPHASL MACCA 00HO20 HYyKleomuoa — 345.

Domocunmes

1. BcraBbTe mpomyiieHHbIE KOMIIOHEHTHI peakiuu. [laiite GopmMyIupoBKy sTOMY
npoueccy. OnuumMTe OCHOBHBIE ATAIbI 3TOTO Ipolecca.
6CO,+6...— CsH1206 + ...

no

MoskeT 1 TeMHOBast paza GoToCHUHTE3a MPOUCXOIUTH B TeMHOTE? [louemy?
3. Ilpu dotocuntese Toibko 1-2% colHEUHOW SHEPTUM TPEBPAIACTCS B SHEPTHIO
XUMHUYECKUX coeanHennii. Kakopa cynp0a octanbHoil 3Heprun?
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4. B macrosmiee BpeMs TOBOPAT 00 IKOJIOTHYECKUX acrekTax (porocuHTe3a. Kak BbI
3TO moHUMaere?

5. * 3a cyTku oJuH yenoBek Maccoi 60 Kr mpu apIxaHuu notpedsieT B cpeanem 30 i
kucnopona (u3 pacuera 200cm® ma 1 xr maccwl B 1 wac). OmHo 25-1€THee aepeBo
(Tomouns) B mporecce GOTOCUHTE3A 32 5 BECEHHE-IETHUX MECSLEB MOIIIONIAET OKOJIO
42 xr yraekucioro raza. Onpenenure CKojabKO TaKuX JI€PeBbEB HEOOXO0IUMO, YTOOBI
00ecnevnTh KUCIOPOIOM OJHOTO YeTIOBEKA.

6. Kax cBs3aner Mexay coOoii mpoOiembl  (porocmHTe3a U oOecreueHus
IIPOJOBOJIBCTBUEM HACEICHUS TIJIAHETHI?

Tema 3. OCHOBHOII HHCTHHKT: CIIOCO0OBI PA3MHOKEHUA OPraHu3mMoB. [lejienne
KJIETOK. (2u).

1. Hoaymaiite u oObaAcHHUTE: 1 — moueMy, HECMOTps Ha JEJ€HUE KIETKU, B HEH
COXpPAHSETCA TMOCTOSTHCTBO YHCJIa XPOMOCOM? 2 — KakuM O0pa3oM TMpPU MHUTO3E
JOCTUTAETCA PABHOMEPHOE PACIPEAEIIEHUE XPOMOCOM MEKIY T0UEPHUMU KIETKaMU ?
3 — KaKoe OMOJIOTHYECKOe 3HaYeHUE UMEET MUTO3?

2. Paccmorpute cxeMy U ONpEICINUTe, CKOJIBKO XPOMOCOM TONIy4yaT KIETKHA B
pesyabpraTe muTo3a. [louemy Bbl Tak cunraere?

Cxema mumo3sa Kiemku

MareprHcKas KieTka

MuwuTo3 @/ °

(2)
é SO e O ea

Muto3s

Knemka uenoeexa Knemka myxu

3. B sanpe kaxmaoi coMmaTnueckon KIETKA KPOJIMKa 22 mapbl XpOMOCOM, a Y APO30(UITBI
— 4 mapel. M300pa3uTe cXeMaTHYECKH, CKOJBKO OYyJIeT XpOMOCOM B KaXIOu
JouepHel KieTke, 00pa30BaBIleics B pe3yIbTaTe MUTO3a; MeH03a.

4. * O6mas macca Bcex mosekyn JIHK B 46 xpomocomax OfHON COMAaTHYECKOW KIETKH
Tena uyenoseka cocrasisier 6- 10° mr. Onpenenure, ueMy OyaeT paBHA MaccaBCex
XpPOMOCOM B OJHOW JTOYEpHEW KIIETKE, MBYX MOYEPHUX KJIETKax, 00pa30BaBIIUXCS
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nmyTeM MuTo3a. [loueMy BbI Tak cunraere?
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5. * MOXHO 14 ONpEeNeanTh, KAKOMY OpPraHU3My NPUHAJICKUT TKaHb, €CIU U3 Hee
MPUTOTOBUThL MHUKpOIpPENapar TaK, 4YTOOBl B KIETKaX XOpPOIIO OBUIM BHIHBI
XpOMOCOMBI? YeM 3TO 0OBSICHUTH?

6. * Kak BBl aymaere, mo4yeMy Yy4Y€HbIC Ha3bIBAlOT MeTada3Hyl0 IUIACTHHKY
CBOEOOpa3HBIM MACIIOPTOM OpraHu3ma?

7. * YyeHble NPOBETU UCCIEAOBAHUE MUTO3a: OKA3aJ0Ch, YTO Y JKMBOTHBIX, BEAYILIUX
HOYHOM 00pa3 KW3HH, B OOJIBIIMHCTBE OPraHOB MAaKCHUMYM MHUTO30B MPHUXOAUTCS HA
YTPO U MUHHUMYM Ha HOYHOE BpeMs. Y JTHEBHBIX )KMBOTHBIX MAKCUMYM HaOIIOJAETCs
B HOYHOE BpeMsi, a MUHUMYM JIHeM. [IpoaHanu3upyiite u MOSACHUTE 3TOT (PaKT.

8. U3BecTtHO, 4TO Yy JOMalllHEW MyXHM KaxKJas JIUIUIOMIHAS KJIETKa COAEpKUT 12
xpomocoM. Btopoe mnokoneHue Myx (I€TH) JAODKHBI MMETh B PeE3yJbTaTe
OIJIOIOTBOPEHUS 24 XpOMOCOMBI B KaKI0M KJIETKE, a X BHYKU — 48 U T.1. OgHaKO
MUKPOCKOIMYECKOE MCCJIEAOBAaHME TMOKAa3bIBAaET, YTO Ha CaMOM JIeJie TaKOro
YBEJIIMUCHUSI YHUCJIa XPOMOCOM B TOCJHEAYIOIIMX TOKOJCHUSAX HE MNpoucxoaut. B
KJIETKaX MyX JIt0OOr0 MOKOJIEHUS YUCIIO XPOMOCOM OCTAeTCsl MOCTOSTHHBIM — 12. Kak
BbI OOBSICHUTE 3TU MPOTUBOpeUuBbIe PakThl? Kakoe BeIpabOTanoch Nprucnoco0ieHue,
npeoTBpaliailee 0eCKOHEYHOE YBEIMYECHUE YHMCIIa XPOMOCOM BKJIETKAaX OCOOei
OJIHOTO BHU/JIa MIPU UX MOJIOBOM Pa3MHOKEHUN?

9. TlpuBoamMm J1Ba MPOTUBOPEUYMBHIX (haKTa:

1. Tlpu mOJIOBOM pa3MHOXKEHHH MOJ0Jas 0co0b oOpa3yeTcsi B pe3yjbTaTe
OTUTOOTBOPEHMS, T.€. CIUSHUS ABYX MOJOBBIX KJICTOK;

2. B kimerkax Mmosiomod 0COOM KOJMYECTBO XPOMOCOM HE YBEJIMYHUBAETCH,
OCTaeTcsl TakuUM K€, KaK W Y pOJUTENhCKHX ocobeil. Kak moka3biBaer
MHUKPOCKOMTUYECKOE MCCIIEIOBAHUE, TTOCTOSHCTBO YHCIIa XPOMOCOM COXPaHSIETCS U Y
BHYKOB, U Yy MPaBHYKOB, M BO BCEX IMOCJIECAYIOIIMUX MOKOJCHUIX, XOTS BCE OHU
pe3yibTaT MOJOBOTO PA3MHOXKEHHUS.

ComnoctaBbTe 3TU (aKThl U OOBICHHUTE: MOYEMY MPHU TOJIOBOM Pa3MHOKECHUH,
HECMOTPS Ha OIUIOJIOTBOPEHUE, YUCIO XPOMOCOM B KJIETKaX MOTOMCTBA OCTAaeTCs
MTOCTOSTHHBIM, a HE YBEIIMYMBACTCS C KaXKIBIM MOCISAYIOIIUM ITOKOJICHUEM.

10. V kxponvka M KpOJBUUXU B KaXJAOW COMAaTUYECKOW KIIETKE cCoaepkuTcs mo 44
XpOMOCOMBI. CKOJIBKO XPOMOCOM COJIEPKUTCSI Y KPOJIMKOB: B OJHOU SIUILIEKIIETKE?
B oxnowMm criepmatozouse? B 3urote? B comatnueckoi kieTke nmoromMcta? CKOJIBKO
criepMaTo30ouJioB  oOpasyercs W3 OJHOW TEPBUYHOW  TOJIOBOM  KJIETKU
(cnepmaroronust)? CKOJIBKO SIHIIEKIIETOK 00pa3yeTcst U3 OJTHON MEePBUYHOMN MOJIOBOM
kietku (ooronus)? [Touemy?

11. PaccmoTtpute cxemy U ONPEACIIUTE, CKOJIbKO U KaKUX XPOMOCOM IMOJy4aT J0UYEpPHUE

KJICTKU.
Cerml 0eJleHu}l KiliemkKu
Muto3 Meiios
ACB
ACA BAC 15

ORd0o



11.* Jansl aBe rpynnsl 1o 100 QUIUIOMAHBIX KIIETOK, KaXKAas U3 HUX COAEPHKUT 10 8
xpomocoM (A,A,B,B,C,C,JI,/). Bo Bcex KiIeTKax MepBOil rpyHibl IPOU30IIE]T MUTO3,
BTOpOU — Melo03. Onpenenure: 1) CKOJIBKO MOJIOJBIX KIETOK 00pa30oBajgoch B MEPBOM
rpymie; 0) Mo CKOJIbKO U KAKUX XPOMOCOM COJIEPKUT KaXK/asl KIETKa ePBOM IPYIIIIbI;
B) CKOJBKO KIJIETOK 00pa3oBajoCh BO BTOPOM Ipymme; T') MO CKOJIbKO U KaKuX
XPOMOCOM COJEPKHUT KaxK1asi KJIIETKAa BTOPOW TPYyIIIIbI?

12.* U3 nByx OnactomepoB, 0oOpa3oBaBIIMXCS W3 OJHOW 3WUTOTHI, PA3BUIUCH JBa
CaMOCTOSATENbHBIX 3MOpHOHA M POAMINCH Oyn3Hensl. Kak Bbiaymaere, Kakue 3TO
OyIyT OJM3HELBl — UAEHTUYHbIEC WU HenaeHTHuHbIe? [louemy?

13.* JIBa uaeHTHUHBIX ONM3HENAa-MY>KUMHBI BCTYIIWIH B Opak ¢ IByMS WIACHTUYHBIMU
OJIM3HELlaMuU- KEHIIMHAMU. By 1y T 111 1eTH OT 3THX OpaKoB MOXO0KU MEXKIY COOON Kak
UCHTUYHbIE OJu3Henbl? OTBET NOSICHUTE.

14.B pe3ynabTare HEHOPMAJIBHOIO MHTO3a B KYJbType TKaHEH KIETOK 4YelOBeKa
XpoMaTuasl 21-0M XpOMOCOMBI HE Pa30LUIMCh K Pa3HBIM IOJIOCAM M OKAa3aJIHNCh B
onHoM sifpe. CKOJIBKO XpOMOCOM OyAyT MMETh JOYEPHUE KIETKH IOCJIE TaKOro
nenenns’?

15.B pesynbTaTe HEHOPMAJIbHOTO Meio3a B KyJbType TKaHel KieTok komku (38
XPOMOCOM) XpOMaTH bl 15-01 mapbl XpOMOCOMBI HE PA30IILIUCH K Pa3HBIM MOJIFOCaM
¥ OKa3JIUCh B OTHOM sijipe. CKOJIBKO XpOMOCOM OyyT UMETh IOYSPHUE KIIETKU TOCIIEe
TaKoro JCJICHUS?

16.B pesynabTaTe HEHOPMAJIBHOTO MHUTO3a B KyJIbType TKaHEH KiIeTOk Tomata (24
XPOMOCOMBI) XpOMAaTH bl 1-0¥1 mapbl XpOMOCOMBI HE Pa30IILIMCh K PA3HBIM MOJIFOCAM
1 OKa3aJIHCh B OAHOM sijipe. CKOJIBKO XpOMOCOM OYAyT UMETh IOYSPHUE KIIECTKH TIOCIIE
TaKOTO JICJICHUS.

16.ITox BO3AcHCTBUEM pa3aUYHBIX (PAKTOPOB (XUMUUYECKUX, TEMIEpPaTypHBIX U Jp.)
MHOTJa B MPOLIECCEe MEW03a y YeIoBeKa HAPYIIAeTCs] PACXOKICHUE TOMOJIOTMYHBIX
MOJIOBBIX XPOMOCOM. Onpenenure: a) Kakue HE HOpMayibHBIE (IO HAOOpy
XPOMOCOM) MY KCKHE raMeThl 00pa3yroTCs IPU HAPYIICHUU PACXOXKICHUN TTOJTOBBIX
XpPOMOCOM B TIpoIlecce Meio3a; 0) Kakre HEHOPMAaJIbHBIE 3UTOTHI (C HAPYIICHHBIM
JTUTUTOUTHBIM Ha0OpOM XpPOMOCOM) 00pa3yroTcs IPH OTUIOAOTBOPEHUU HOPMATBHBIX
SUIEKICTOK ¢ HEHOPMAJIbHBIMH CIIEPMATO30MIaMU; HEHOPMATBHBIX SHIEKIETOK-C
HOPMAaJIbHBIMU CIIEPMATO30UIaAMHU.
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17.* Amepukanckuii yueHslii k. 'epaoH nepecaauin g1po U3 KIETKU JISTYIIKU B €€
AULIEKIIETKY, SIIPO KOTOPOH OBLIO MPEABAPUTENIBHO PA3PYIICHO MyTEM OOIYyUYCHHS
yineTpaduoneroM. Takum o0Opa3oM, eMy yJaloCh BBIPACTUTH FOJIOBACTUKA, & 3aTEM U
JATYUIKY MJIEHTUYHYIO TOM 0coOH, U3 KOTOpOM ObuIO B3TO sAApo. UTO JOKa3bIBaeT
JOaHHbIN onbIT? I'71e OH UCIOJIB3YETCs B HACTOSIIIEE BPEMSI?

18.* V demoBeka CyImIeCTBYeT T€HOMHAs MYTalus IO TOJOBBIM XPOMOCOMaM, KOraa
KJIETKH COACPIKAT TOJIBKO OJHY X-XPOMOCOMY, TO €CTh XPOMOCOMHBIN Ha0Op paBeH
He 46, a 45. moueMy He CYIIECTBYET JIOJEH TOJBKO ¢ Y -XpoMocoMoii, 6e3 X? oTBET
MOSICHUTE.

YreHHe «CJIeNbIX TAOJTUID

1.
IMocsenoBaTeIbHOCTH
®a3pl MUTO32 XapakTrepucTuKa
¢a3 murto3a
XpoMaTuabl pacXoIaTcs K IMOJK0CaM, CTAHOBACH
CaMOCTOSATEJIbHBIMUA XPOMOCOMaMH
Tenodaza
Meradaza
[IpoucxoauT civpanuzanusi XpOMOCOM, HCUE3aET
SIIPBIIIKO | sIJIEpHAst 000JI09Ka. Y IBaUBAIOTCS
LIEHTPUOJIH
2.
Cnoco0bl 1eeHust XapakrepucTuKa buosiornveckoe 3HaYeHHE
KJIETKH
Amuro3s YBoeHue KJICTKH,

reHEeTHYECKas CTaOMIIBHOCTh

Henpsimoe neneHue  syKapuOTHYECKOM

KJIETKH.

Croco®6  genenuss  sykapuoTudeckoil | [IpuBogUT K penykiuu yucia
KJIETKH, TPUBOASIIMNA K YMEHBILIEHHUIO | XPOMOCOM B rameTax;
BJIBOE YHCJIa XPOMOCOM. obecrieynBaeT ~ KOMOMHATHUB-

HYIO HN3MCHYHBOCTD n
COXpAaHCHUC KapuoTulla BUA
ITpH IMOJIOBOM PA3SMHOKCHHUN

Tema 4. I'eneTuka. 3aKOHOMEPHOCTH MeH/IeJ1€eBCKO TreHeTUKH. (3u)

Monozuopuonoe ckpeuiuganue

1. Ompenenure CKOJBKO M KaKMX raMeT 00pa3yroT CleayIomue reHoTunsl: AA, BB, Aa,
AABB, AaBs, AaBeCc, AaBsCc, MmNnLIkk, GgDdWwSs.

2. Kaxkas ¢hopma miiogoB JOMUHUPYET y TOMATa — MMAPOBUIHAS WIIH TPYIIICBUIHAS, - €CJIN
B IMEPBOM IIOKOJICHUM BCE€ TOMAThI MIApOBUAHBIE? KakoBbI T'€HOTHUIIBI MEPBOTO M
BTOpOoro mnokojiennii? Kakue 3akoHbl MeHzenss Bbl HCIOJB30BAIM TMPU PEIICHUU
3amaun’?

3. Y KponuKoB uepHasi OKpacka IIEPCTH JOMHUHHUpYET Haja Oenmoil. Moryt nu Oenble
KpoJuku ObITh HeunctonpoanbiMu? Ilouemy? A uyepubie? MOXXHO U MOJIYYHUTH
YEepHBIX KPOJbYAT OT CKpEIIMBaHUsI OelbIX KpoiukoB? A uepHbix? [louemy?
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1) Ot ckpemuBaHus OEIIOTO KPOJIMKA C YEPHOU KPOJIBUUXOH MOTYUHIH TOIBKO
YepHBIX KpoJibdat. Onpenennure reHoTHIbl poauteneit (P) u ruopuaos(Fi).

2) Ot ckpemuBaHus 0€I0ro KPOJIMKa ¢ YePHOU KPOJIbUMXOW MOTYYMIH 6 YepHBIX U
5 6enbIx kpospuat. Onpenenure reHoTunsl poautenei (P) u rudpumos(Fy).

4. Ilpu cKkpemyBaHUU FYNIH C CEPBIM U T'YIIIH C 30JI0TUCTBIM TEJIOM MOJy4YE€HbI IOTOMKHU
C CEpbIM M 30JIOTUCTBIM TEJIOM. MOKHO JIM ONpPENEINTh KAKOM I'€H JOMUHUPYET U
KAKOBBI FT€HOTHUIIBI pOUTENEH?

5. * B 5kuBO# yroJIOK MPUHECIH CEPBIX KPOJIUKOB, CUMTASI KX YUCTOMPOIHBIMU. OJIHAKO
BO BTOPOM NOKOJICHUU TTOSIBUITUCH YepHBIE KpoipyaTa. [Tlouemy?

6. Ilpu ckpemmBaHWW CBUHBU C YEPHOM IIETHHOW M XpsKa ¢ Oenoil MIETHHOW Bce
IIOPOCSTa UMEHN YEPHYIO IETHHY. Hanummre reHoThnsl poauTeNien U MOTOMCTBA.

7. Y yenoBeka reH (hEHUIKETOHYPUU — pElleCCUBHBIN Mpu3HaK. OT Opaka 370pOBBIX
poautenedt poausica peOeHOK O00IpHON (peHmIkeToHypHuei. Onpeaenure TeHOTHUIIbI
poautenei u pedeHka.

8. KaxoBbl reHOTUTIBI ¥ (DEHOTHUITBI POAUTEIHCKON Mapbl MOPCKUX CBUHOK, €CIIM B HX
MOTOMCTBE 2 CBUHKH OBLIIH TJ1aIKOIIEPCTHBIMHU, @ 6 BUXPACTHIMU?

9. CkpecTuiam poraTbix KOpOB ¢ KOMOJIBIM (6€3porumM) ObikoM. B mepBoM MOKOJIEHUHU BCE
TensiTa Obutn 6e3porumu. OnpeenuTe reHOTUIT POAUTENEH U TOTOMCTBA.

10.0t ckpemuBanus 6€I0TO KPOJIMKA C YEPHON KPOIBUUXOU MOTYyUUIT TOJIBKO YEPHBIX
kpoabuat. Onpenenure reHoTunsl poauteneit (P) u rudpumon(F1).

11.* Cepblii KapakyneBblii MeX (IIUpa3u) KpacuBee M LIEHUTCS JOPOKE, YEM UEPHBIN
Kapakyib. Kakux oBell 5)KOHOMUYECKH BBITOJHO OTOMPATH JIsl CKPEIIMBAHUS, CEPBIX
M YEePHBIX KapaKyJbCKUX SATHAT, €CJIM W3BECTHO, YTO TOMO3UTOTHBIC CEphie 0CcOoOU
JeTaNbHBl (YHCTOMOPOJHBIC SATHATA THOHYT B TIEPBBIC THU TIOCIE POXACHHUS B
pe3yibTaTe HEIOPA3BUTHS KETYJOUHO-KAIIIEIHOTO TPAKTA).

12.B KakoM COOTHOIICHWH TIPOM3OWIET pacIIeIUICHHe TpHU3HaKa B ITOTOMCTBE,
MOJYYEHHOM OT CKpEUIMBaHUsl T€TEPO3UTOTHOTO CEPOro KapakyJbCKOTO OapaHa C
TaKUMHU K€ OBLIAMU?
llpumeuanue: 2omo3ucomol N0 OOMUHAHMHOMY 2€H) IeMAIbHbL.

13.V uenoBeka monugakTWiIWs (IIECTUNATIOCTh) — JOMHHAHTHBIA Tpu3Hak. Kakosa
BEPOSITHOCTh POXKICHUS IIECTUIIATIOTO PEOCHKA B CEMbE, T/I€ MaTh MOJUIAKTUIIUK, a
OTEI UMEET HOPMAJIbHOE CTPOCHUE KUCTH?

14V wyenoBeka pbDKHIA IBET BOJIOC PEIECCUBHBIN Mpu3HAK. KakoBbI T€HOTHUIIBI
poauTeneil, reHOTurnbl U (EHOTUIBl JACTeH, ecld MaTh PbDKEBOJIOCAs, a OTell
HEPBDKEBOJIOCHI TOMO3UTOTHBIN 10 JAHHOMY IIPU3HAKY.

15.Y TOMaTOB reH KpacHON OKPACKHU IUIOJIOB JIOMUHHUPYET HaJ T€HOM YKEITON OKpPaCKHU.
KakoB ¢eHoTMn u TreHOTHn TuUOpPUIOB MEPBOTO IMOKOJICHUS, MOJYYEHHOrO OT
CKPEIIMBAHUA aJIbTePHATUBHBIX TOMO3UTOT? Kakum 1o ¢peHoTumny u reHotumy Oyner
MOTOMCTBO OT CKPELIMBAaHUS THOPUIOB MEPBOTO MOKOJICHUS MEXKAY CO00i?
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16.YepHblii 1BET MIEPCTH y COOAK NOMHUHHMPYET HaJ KOpPHUUYHEBbIM. YepHas caMmka
HECKOJIbKO pa3 CKpelIuBaliach ¢ KOPUYHEBBIM caMiloM. Kaxknplil pa3 1eHKd ObUIn
yepHoil MacTh. OOBsicHuTe noyeMy. KakoBbl M€HOTUIIBI pOAWUTENEH M MOTOMKOB?
Kakoe moToMCTBO MOKHO OKUAATh OT CKPELIMBAHUS 3TUX THOPUIOB MEXAY CO00M?

17.Kakoe moTOMCTBO MOKHO OXHUJATh OT Opaka royiyooriazoro My K4uHbl U Kaperiazoin
TOMO3UTOTHOM JKEHIIMHBI, €CIM Kapuh 1BET TIja3 — JOMUHAHTHBIA MpU3HAK.
Omnpenenure TeHOTUIT TOTOMKOB.

18.V yenoBeka ymMeHue BIaJeTh MPaBOM PyKOH — JOMUHAHTHBIN Mpu3HaK. MoryT iu B
CEMbE MPABOPYKUX TOMO3ZUTOTHBIX poAUTENei ObITh eTu-neBimu? [louemy?

19.I1pousBenu cKpenBaHue ABYX PACTEHUI HOYHOM KpacaBUIlbl C OEIBIMU UKPACHBIMU
[[BETKaMHU (HETOJHOE JIOMUHHUPOBaHUE KpacHOro IBera). OmnpenenuTe TeHOTHUIIbI
poauTenei, TeHOTUI U (PEHOTUIT THOPUIOB TIEPBOTO MOKOJICHUSI.

20.* [Tpu cKkpemrBaHuH KEATOIUIOAHON MaTMHBI C KPACHOIUIOAHOW TOSIBHIIUCH PO30BBIE
moasl. Kak 310 Moro nponzoitu? OnpenenuTe reHOTUIIBI POJUTENIEH U TOTOMCTBA.
Kakoe moToMCTBO MO (PEHOTHUIy U T€HOTHUIYy CIEAYyeT 0XKHIAaTh OT CKpEIIUBaHUS
PO30BOILIOAHBIX PACTEHUIA MAJTMHBI MEXK]Ty CO00i1?

21.1lpn ckpemMBaHUM ITUHHOIIOTHBIX OTYPIIOB C KOPOTKOIUIOJHBIMH BCE THOpHUa
IEPBOr0 MOKOJIEHUS MMEIW CPEIHIOK JUIMHY IuioAoB. Ilodemy 310 mpouzonuio?
KakoBbl renoTuns! poaurenei u noromcra? Kakum 1o peHOTHIY M1 TE€HOTUITYOYy €T
HOTOMCTBO OT CKpELIMBaHUs MEXIy co00i ruOprI0B EPBOTO MOKOJICHUS?

22.1lpn ckpemmBaHWA TOMATOB C TPYHICBUAHBIMH W KPYTJBIMH TUIOJAAMH B TIEPBOM
IIOKOJIEHHH 1/, TOTOMCTBA MMena TIpyINEBHAHBIE ILIOABL OIpPENeIuTe T€HOTHIIBI
ponuTeneil M MOTOMCTBA, €CIW IIapoBUAHAs (GopMa IUIOJOB — JAOMHHAHTHBIN
MPU3HAK.

23.'pynma KpoBH 3aBHCHT OT JEWUCTBUS TpeX aieNbHbIX TeHoB A, B, O. onm
KOMOUWHUPYSICh MOMAPHO B JUILJIOUIHBIX KJIETKaX 4YeJIOBEKa, MOTYyT 00pa30BbIBATH 6
reHotumnos: OO (I), AA unu AO (I1), BB unu BO (I1I), AB (IV). Kakue rpynmnsl KpoBu
BO3MOKHBI y JIETEH, eciii y Matepu | rpymma kposu, a y ota [V?

24.B ponunbHOM A0Me niepernyTainu AByx ManpunkoB X u Y. Y X | rpynna kpoBu, ay Y
— II. Ponutenu ogHoro u3 mainbuukoB umerot [ u IV rpynnsl kpoBu, a Broporo | u 1l.
Onpenenute, KTO Y€i ChIH.

25.T'ony0orna3elit My>kurHa, 00a POIUTEIISI KOTOPOTO UMEHM Kapue riasa, *KEHUJICS Ha
Kaperiyia3ou KeHIIMHE, Y OTIa KOTOPOH Iia3a Kapue, Kak U y BCEX €ro MpeaKoB, a 'y
Martepu rojiyonie. Onpenennure BO3MOKHbBIE TeHOTUITB U (DEHOTHUIIBI JETEH OT 3TOTO
Opaka. 3anoJIHUTE CXEMY POAOCIOBHOM.

P (0edywiku u b6adywxi ] O [ ] O
-1

F1 (pooumenu)
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FZ (Oemu) Fz Fz

26*. CocTtaBbTe CXEMY POJOCIOBHON CBOEH CEMbH MO KaKOMY-TMOO HACIEIACTBEHHOMY
nmpu3HaKy (I[BET I1a3, Bojioc, popma Hoca, TyO U T.11.)

27*. CocTaBbTe 3a7aud, UCIIOJB3Yys 3aKOHBI MEHIeNs U CIpaBOYHbIE MaTepUaibl IS
MOHOTHOPHUIHOTO CKPEIIMBAHUA.

Jucuopuonoe ckpeuiueanue

26.Kakas ¢opma miuonoB JOMUHUPYET y TOMaTa — IIAPOBUAHAS WU TPYILIEBHUJIHASA,
KpacHasi WJIM >KeJTasi OKpacka, €clid B IEpBOM MOKOJICHUH BCE TOMATHI IIApPOBUIHBIC
KpacHOIUoAHbIe? KakoBbI TEHOTHUIIBI IEPBOTO K BTOPOTO NOKOJIeHU? Kakue 3aKoHbI
MeHiens Bbl UCTIOB30BAIN IPU PEIICHUH 3aa4u?

27.11pu ckpenuBaHuM OEbIX KPOJUKOB C TJIQJKOHN MIEPCThIO C YEPHBIMU KPOJIUKAMH C
MOXHATOM MIEPCTHIO MOJIYUYECHO MOTOMCTBO: 25% YEpHBIX MOXHATHIX, 25% YEepHBIX
rraakux, 25% Oenbix MoOXHAThIX, 25% Oenbix riaakux. OmnpenenuTe TeHOTHID
poaMTeNnei, MOTOMCTBA U THIN CKpelluBaHUsA. benplii mBeT M riagkas IIEpCTh —
pelieCCUBHBIE TTPU3HAKH.

28.1lpu ckpemuBaHUM ABYX COPTOB TOMAaTa C KPACHBIMH TPYIICBUIHBIMHA M KCITHIMHU
KpYyIJIBIMM TUIOJIaMM B TI€PBOM TIOKOJIEHUM BCE IUIOJBI OKAa3aJUCh KPacCHBIMU
KpyribiMH. OTpeneuTe TeHOTHUIIBl POJUTENed W THOPHUIOB MEPBOTO MOKOJICHUS.
Kakum Oynet cooTHolienre GeHOTUIOB U TEHOTUIIOB THOPUIOB BTOPOTO MOKOJICHUS ?

29.* YV KOpoB KOMOJOCTh (OTCYTCTBHE POTOB) TOMHHHUPYET HAJl pOTaTOCThIO, a T'eH
KpPacHOM OKpacKH IMIEPCTH HE MOJIHOCTHIO TOJIaBIIE€T IeH 0eNoil OKpacKu, MPUBOISK
IPOMEXKYTOUHOMY HACIENOBAHUIO NpPU3HAKa — 4Yajod okpacke. Omnpenenure
TE€HOTHUITB POJUTENCH M BO3MOYKHBIE TEHOTHIBI U (DEHOTHUIIBI TTOTOMCTBA, €CJIM OBbIK
KpacCHBIM poraTthlii, a KOPOBBI OeJIbie Oe3porue.

30.VY yenoBeka TeMHBIN IIBET BOJOC (A) TOMUHUPYET HAJ CBETJIHIM I[BETOM (a), Kapuit
nBetr mia3 (B) Ham romyObiM (B). 3anmumiuTe T€HOTHIBI POAMTENCH, BO3MOXKHBIC
TeHOTUNIBI W (PEHOTHUIIBI JeTeil, PpOAMBIIMXCS OT Opaka CBETJIIOBOJIOCOTO
roJy0oryIa30ro My X4iHbBI U T€TEPO3UTOTHOM Kaperja3oi CBETIOBOJIOCOM KESHIIUHBI.

31.* OTcyTcTBHE MajbIX KOPEHHBIX 3y0OOB U MOJIUAAKTUINS Y YEJIOBEKa HACIIETyeTCs KakK
JOMUHAHTHbIE HECUEIUICHHbIE Mpu3Haku. OnpenenuTe TeHOTUNBI U (DEHOTHUIIBI
poauTenell U MOTOMCTBA, €CIIM OJMH M3 CYNpPYyroB UMEET Majible KOPEHHBIE 3yObl 1
reTePO3UTrOTEH 0 I'eHY MOJIUIAKTHINM, & IPYTO FeTEPO3UTrOTEH M0 T'€HY OTCYTCTBUS
MaJIbIX KOPEHHBIX 3yO0B U UMEET HOpMaJIbHOE CTpoeHue KucTu. KakoBa BEpOSTHOCTh
POXKICHHS B 3TOIM ceMbe JIeTeil, UMEIOUINX MaJible KOpPEHHbIE 3yObl U HOPMaJIbHOE
CTPOEHHE KUCTH, U IIECTUNANBIX JETEeH, He UMEIOIINX MaJIbIX KOPEHHBIX 3y0OB?
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32.* EnMHCTBEHHBIN peOeHOK OJIM30PYKHUX Kaperia3blx poauTeNel UMeeT rofayOble ria3a
U HopMaibHOe 3peHue. OmpenenuTe TEHOTHNBI BceX YJIeHOB cembH. KaxoBa
BEPOSTHOCTH POXKACHUSI B 3TOM CEMbE 3JTOPOBBIX JIETEH C rOayOBIMH TI1a3amMu?

33.* V yenoBeka TEMHBIN I[BET BOJIOC JOMHHHUPYET HAJ CBETIBIM I[BETOM, Kapuil IIBET
rna3 Haj roiayosiM. Onpesiennute BO3MOXKHBIE TEHOTHIBI M (DEHOTHIIBI IeTeil oT Opaka
CBETJIOBOJIOCON Kaperia3ol *EeHIUHbI, OTel] KOTOPOM MMe TEMHBIE BOJIOCHIN Kapue
rja3a, a MaTh OblJIa CBETJIOBOJIOCOM Troy1y0o0ria3ol, ¢ TEMHOBOJIOCHIM TOJIy0OTIIa3biM
MY>KYHUHOM, OTEI] KOTOPOTO OBLT CBETJIIOBOJIOCHIM Kaperja3biM, a MaTh TEMHOBOJIOCOM
¢ kapuMH rinazamu. CocTaBbTE POJOCIOBHYIO.

34.B pe3ynbTaTe CKPEIIMBaHUS THIKBBI C IAPO0OPa3HBIMU KEITHIMU IUIOJIAMH C THIKBOM,
UMEIOIEH JIUCKOBHUIHBIC 3€JICHBbIEC IUIOJbI, BCE THOPHABI IEPBOTO IOKOJICHUS
OKa3aJIMCh JUCKOBUIHBIMU JKEITOIUIOAHBIMU. [Ipy CKpenmBaHuu THOPHIOB TIEPBOTO
MOKOJICHUS MEXJIy CcO0OM BO BTOpPOM IIOKOJIGHMM TMOayunwiu 4 QeHoTuna:
mapooOpa3Hple KENTOIUIOAHBIC, JIUCKOBUIHBIC JKEITOIUIONHBIC, JHCKOBHJIHBIC
3eJICHBbIC M ITapooOpa3Hbie 3eneHble. Onpenenure renotunsl P, Fi u Fy, ucnons3ys
CXEMY CKpElIMBaHUs.

. O
o
. COO@ O

35.*CocraBbTe 337a4y 1O NMPEIIOKEHHON CXEME U PEIInTe e€.

00 4
. 666

Tema 5. I'eHeTHKa. 3aKOHBI CLENJIEHHOT0 HAcJde10BaHusl. (6u)

Hacneoosanue CUénjieHHoe ¢ nojiom
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36.Y uenoBeka pELECCHUBHBIM T'€H TeMO(DUINHU, TaK K€ KaKk M JOMHHAHTHBIN TIeH

HOPMAaJIbHOM CBEPTHIBAEMOCTH KPOBH, CLHEIUIEH C X-XPMOCOMOM.

1) Omnpegenure TEHOTUNBI H  (EHOTUNBI TNOTOMCTBAa (IO M XapakTep
CBEPTHIBAEMOCTH KpOBH) OT Opaka MY>KUYMHBI TeMO(DUIMKA M IKEHIIUHBI C
HOPMAJIbHO CBEPTHIBAEMOCTHIO KPOBU TOMO3UTOTHOM 1O JAHHOMY MPU3HAKY.

2) KaxoBa BeposATHOCTb pOKIEHHUS OOJHHOTO peOeHKa B CEMbE, I/ie 00a pOAUTENS
3I0POBBI, HO OTEIl KEHIIUHBI CTpajail reMopuineit?

37. OT ckpemmBaHHUsS CEPOM CaMKH JpO30GUIBI C CEPbIM CaMIIOM B TIOTOMCTBE
IOJyYEHBbl CEpble CAMKH M Bce KenTble camipl. Yem 3T0 0O0BbsAcHUTH? KakoBbl
TE€HOTHIIBI POAUTENICH?

38. VY KolIek reH ppbKed 1 TeH YepHOM OKPACKH IIEPCTH CLETUJICHBI C TIOJIOM U HaXOJIsATCS
TOJNBKO B X-XxpoMocoMe. Kpome Toro B3auMoAEeNCTBHE ITUX ABYX AJUIEJIBHBIX T€HOB
JAeT HETIOJHOE JOMUHUPOBAHNE — YEPENAXOBYK) OKPACKY LIEPCTH.

1) YepenaxoByr0 KOIIKY CKPECTHJIM C PDKUM KOTOM. Kak moimeT paciuersieHue
ruOpuoB no penoruny (moxy u okpacke)? [louemy?
2) KakuM OyieT MOTOMCTBO OT CKPEIUBAHHS PHIKEH KOIIKKA U YEPHOTO KOTa?

39.* V Kyp IOMUHAHTHBINA T€H CEpeOPUCTON U PEIIECCUBHBIN T'€H 30J0TUCTON OKPACKU
IIEpPhEB JIOKAIN30BaHbl B X-XxpomocoMe. Kpome Toro, y NOTHIl KEHCKHHA IOJI
reTepOraMeTeH, a My>KCKOM TOMOIaMETEH.

CepebpucTyro KypHIly H3 MOPOJbl O€Nblii BHAHIOT CKPECTUIU C 30JOTHUCTBHIM
NETyXOM MOpOJAbl JerropH. Omnpenenutre COOTHOLIEHHWE (PEHOTUIOB (IO MOy U
OKpacKe) y THOPHJIOB.

40. Ot poauTenei, IMEIOIMNUX HOPMaJIbHOE IIBETOBOE 3PEHHE, POJMIOCH IISTEPO JAeTei
C HOPMAJIbHBIM 3PEHMEM U OJMH MaJb4YWK HAJbTOHMUK (HE pa3ivdaeT KpacHbIM U
3eJIeHBIN 1BeTa). YeM 3T0 00bACHUTEL? KakoBBI TEHOTHIIBI POAUTENICH U IETCH?

Cuyennennoe Hacneoosanue

41. PaccTosiHuE MEXy T€HaMU B XpoMocoMe u3mepsiercss B Mopranujaax (1 M = 1%).
Onpenenure pacCTOSHME MEXIy T[E€HaMH B XPOMOCOME, €CIId YacToTa
MepeKOMOMHUPOBAHHBIX XpOMOCOM cocTanisieT 15%.

42. PaccTostHuEe MEXTy T€HaAMH, ONIPEACIISIIONIMME POCT pacTeHUsl TomaTta u (opMy ero
mwiogoB  cocraBmsier 38M. OmpenmenuTe YacTOTy NEPEKOMOMHHPOBAHHBIX
XPOMOCOM.

43.0mnpenennure Kakue TeHOTUIbI U PeHOTUIbI OyyT UMETh TUOpUAbI F1, MOTy4YeHHBIE
B pe3yJbTaTe CKPELIMBAHUS TOMO3UTOTHOIO TJIAJKOCEMEHHOTO PAaCTEHUsl ropoxa ¢
YCUKaMH C PAaCTEHHEM, HMEIOIIMM MOpPUIMHUCThIE ceMeHa W 0e3 ycukoB. Oba
pU3HaKa JOKAJIM30BaHbl B OJTHOM XPOMOCOME M YacTOTa PEKOMOMHAHTHBIX T'€HOB

0%.

44 *Hemenkuit uccnegorarenab T. Mopran CKpecTu AUTETEPO3UTOTHYIO APO30(HITYyC
CEpbIM TEJIOM M HOPMAJbHBIMH KPBUIBSIMU C CAMIIOM, MUMEIOIIMM YEpPHOE TEJI0 U
3a4aTOYHbIEC KPbUIbs, T.€. IPOBEJI aHAJIU3UpYlolIee cKkpenBanue. OqHako BMECTO
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oXugaeMbix 25% KaxIoro U3 4eTbipex (PeHOTHUNOB TMOPUAOB OH momxydwui: 8,5%
CephIX C 3a4aTOYHBIMU KPbUIbSIMH, 8,5% YepHBIX ¢ HOPMAJIbHBIMH KpbUTbsiMU, 41,5%
CephIX C HOPMAJIBHBIMHU KPbUTbsIMHU 1 41,5% depHBIX ¢ 3a4aTOUYHBIMH MPU3HAKAMHU.
OOBsacHUTE TOYeMy Tak Npousouuio. Hanummure Xoa cKpeluuBaHUs U ONPEIENINTe
PacCcTOSIHUE MEX]Ty T€HaMU B XPOMOCOME.

45.CocTaBbTe€ XPOMOCOMHYIO KapTy TOMara, C MOPUMEHEHHUEM MPOU3BOJIBLHOTO

MmacmTaba, eclii M3BECTHO YTO PacCTOsIHME Mexay reHamu pocra (D-mopma, d-
KapJIMKOBOCTh) W TreHaMu ¢Gopmbl T1070B (O-Kpyriasi, 0 - OBajbHasi) COCTABIISCT
28M, mexnay renamu opmsl aucta (L — HopMa, | — mopakeHHBIN 00JIC3HBIO JIUCT) U
dbopMeI conBeTHs (S — HEOOIMCTBIIEHHOE, S — 00JUCTBIICHHOE) — 1 7M, MeXTyreHaMu
pocta (Dd) u renamu dopmsr mucra (LI) — 73M, reramu popmser mwioaoB (Oo) u
dopmsl consetust (SS) — 28M.

46*. CocraBbT€ XPOMOCOMHYIO KapTy TOMaTa, C TPUMEHEHHUEM MPOU3BOJIHHOTO

45.

46.

47.

48.

Mmaciiraba, €clii M3BECTHO, YTO YacToTa IEePEeKOMOMHHUPOBAHHBIE MPU3HAKU Y
ruOpuI0B: rIaakas popMa III00B U ¢1ab0 pacceyeHHbIE JTUCThS U pedpucTasidhopma
IJI0JIOB U CHJIBHO paccedeHHbIe JIUCThs cocTaBiisieT 40%, rinankas popma 0108 U

HeoOmmcTBIeHHOE corBeTHe — 18%; 00IMCTBIEHHOE COBETHE U OITAJAIOIINE TUIOIbI
— 2%.

B3aumooeiicmeue neannenvHvix 2eH08

*V IymmcToro ropoiika JOMUHAHTHBIN TeH A 00yClIaBIMBaET CUHTE3 0E€CIIBETHOTO
MPEIIECTBEHHUKA MMUTMEHTAa — mponurmenrta. JlomuHanTHeid reH B onpenensier
cuHTe3 epMEeHTa, MO/ IEUCTBUEM KOTOPOTO U3 MPOMUTMEHTa 00pa3yeTcs MUTMEHT.
[Tpu B3ammopeiictBuu 3TuX reHoB (AB) y nymmcroro ropomika (GopMmupyercs
mypnypHas okpacka BeHurnka. CKpeCTHIH J]Ba COpTa AYIIHUCTOrO rOpoIlKa ¢ OeIbIMU
IBETKaMH. B TMepBOM MOKOJIEHUU BCE€ THUOPUABI MMEIU MyPIypHbIC IBETKH.
Omnpenenure reHotunsl P u Fi. Kak mpousoizer pacuiensieHue Mpu3HaKa IO
(dbeHoTUmy BO BTOPOM MOKOJIEHUU?

* Cobaku moponbl KOKEp-CIaHeNlb Mpu reHotune A B HMET 4YepHyr MacThb,
npureHoTune A_bb — pepKyto, Ipu TeHOTHIIE aaB_ — KOPUYHEBYIO, MPH TCHOTHIIC
aabb — xenryro. UepHOro Kokep-criaHeNsi CKPECTHIIN CO CBETIIO-XKENThIM. Poamiics
CBETJIO-XKENTHIA IEHOK. Kakoe COOTHOIICHHWE MO MAaCTH CJICAYET OXHIATh OT
CKPELIMBAHHS ITOTO KOKEP-CITAHUEINS ¢ COOAKOH OMHAKOBOTO C HUM TeHTUNA?

* V cBuHed noMHHaHTHBIM TeH G oOycnaBiaMBaeT YEepHYIO OKpacKy, a ero
peueccuBHas aJienb — KpacHyro. OTHAKO NpHU HAIMYUU B TEHOTHUIIE JIOMUHAHTHOTO
reHa R (pemnpeccopa - mojgaButens) 06a TH TeHbl GEHOTHUITMYECKH HE TMPOSBIISIFOTCS.
[Ipu ckpelMBaHUK YEpHBIX U OENbIX CBUHEN pa3HBIX MOPOJ B MEPBOM MOKOJICHUU
MOSIBJISIFOTCSI TOJBKO Oenble CBUHBU. WX ckpemmBaHue Mexay coOoil MpUBOJIUT K
nosBiennio 0enbix (12/16), uepubix (3/16) n xpacubix (Y15). Hanuimmre reneTnueckyro
CXEMY CKpELIMBAHUS.

* 1lBeT KOXU MOpeICTaBUTENEH HErPOUJIOB OMPENEAeTCs JIBYMsl MMapaMu T'€HOB
AABB, 1BeT KOXH O€NbIX — WX PEIECCHUBHBIMH aiIeIsIMU. MymaTel WMEIOT
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Pa3IMYHON CTENEHH MPOMEXYTOYHOM IBET KOKU. OIpeaennTe UBET KOXKHU AETeH
ot Opaka Herpa u mynatku (AaBb)

Tema 6. IBosronuonHOoe y4deHHe. [IpUYMHBI M 3aKOHOMEPHOCTH MHOT000pa3us U
Pa3BUTHSA KUBOH NPUPOABI. (4u)

1. Ha myry npouspacraioT TuMOgeeBKa JyroBasi, MbIpei CpeIHUN, MITIUK JIyTOBOM,
KJIEBEp KpACHBIM, KJIEBEP pO30BbIM, YMHA JYroBas, TOPOILICK MBIIINHBINU,
KOJIOKOJIBYMK TEPCUKOJIUCTHBIN, KOJOKOJIBYUK CKy4YeHHbIN. OnpenenuTe, CKOJIbKO
BUJIOB U POJIOB MPOU3PACTAET HA JIYTY.

2. JIBa KyJnbTYpHBIX PACTEHHUS SYMEHb U POKb UMEIOT OJUHAKOBOE YHCIIO XPOMOCOM
(14), HO HE CKpEUMBAIOTCS MEXIY COOOH, OTIMYAIOTCS 0 BHEIIHEMY BUAY U
XUMHYECKOMY cocTaBy. Onpeznennre: 1 — K OTHOMY WIH Pa3HbIM BUJIAM OTHOCSTCS
3TH PaCTEHUS; 2 — KAKUMHU KPUTEPUSAMHU BHJIA BBl IPU TOM PYKOBOJICTBOBAJIUCH?

3.* B nByx o3epax, KOTOpble MeXay coO0i HE COOOIIAIOTCS, )KUBYT MPECHOBOIHBIE
pBIOBI: Kapach, IUIOTBA, S3b, Jiel], cyaak. Onpenenure: | — CKOJIBKO MOMYJISIUUNA PbIO
JKUBET B TMIEPBOM 03€pe; 2 — CKOJIBKO TOMYJISIIUNA PBIO )KUBET BO BTOPOM 03epe;3 —
CKOJIKO BUJIOB PBIO KUBET B JIBYX 03€pax; CKOJIbKO MOMYJISIIIUN PBIO )KUBET B ABYX
o3epax”?

4. * 3aliupl-pycakd OOUTAIOT KAK B CTEIAX 3aypalibs (BOCTOUHEE YPAIbCKUX TOp), TaK
u B crensix [Ipeaypanbs. OHu pazneneHsl TOpHBIMU Jiecamu Y paiia (reorpaduyeckast
U30JISIUs), HO BHEIIHE HEOTIMYMMBI U TPH CKPELIMBAHUU JAOT IUIOJOBUTOE
noToMcTBO. Ompenenure, Kakyro (QopMy CyIIECTBOBAHMS BHJA COCTABIISIIOT ATH
3alIIbl:

a) O/IHy MOITYJIALIMIO OHOTO BUA;
0) /ABe MOMyJsUU OJHOTO BUJIA;
B) OJIHY IMOIYJISILIUIO IBYX BHJIOB;
') JBE MOMYJISLUH IBYX BUIOB.

5. Omnpenenute  (GopMy  U3MEHUYHMBOCTH  OPraHU3MOB:  MoOuukayuouuas,
MYMAUUOHHAA WU COOMHOCUMETbHAA

1. Ha depme ymydmmnaum KOpMJIEHHE KOPOB B CBS3M C YEM YBEIUUYWIHCH
HaJ0U MOJIOKA;

2. B BBIBOJIKE rajKy 0JIOH TATYOHOK OKa3aJicsl allbOMHOCOM;

3. Ot oBUEMATKHU C HOPMAILHBIMU HOTaMH POAMIICS KOPOTKOHOTHA SITHEHOK,
OT KOTOPOTO B JTaIbHEWIIIEM MOSBUIIACH HOBAs MOPOA OBEI] — ACKOHCKaI.

4. Ha xopomo ymoOpeHHOH TModYBe KamycTa JaeT KPyMHbIC KOYaHBI, a Ha
OeIHOM — MEJIKHUE;

5. Ponuncs GeciiepCTHBIN IIEHOK C HEIOPAa3BUTHIMU 3y0amu;

6. V¥ cobak )XKMBYLIMX Ha YJIHUIIE 3UMOM HIEPCTh I'yIlle, YeM Y KOMHATHBIX;

7. Y )KypaBlieHKa KIIOB U HOTH JIJTMHHEE, YeM y OCTAJbHBIX NTCHIIOB;

8. Y cuzoro royy0s mosiBUIICS NTEHEI] C ONEPEHHBIMU HOTAMH U MEPEIOHKON
MEX]y MajbliamMy;
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9. V nmpumysl OAMH [BETOK OKa3ajcs KPyMHEE APYTUX U UMEI IIECTh

JICIICCTKOB,

10.V cobaxu BeipaboTascs yCcIOBHBINA pediiekc — mogaBaTh Jalmy.
11.B pesynbraTe 3aCyXu ypoxKai MIICHUIBI OKa3aJcs MEHBIIIE 0XKHIaeMOTO;
12.Y pacrenust gymmcToro tabaka oJuH U3 TOOETOB HMEET MOJIOCATHIE

JINCTBA.

6. Omnpenenure QopMbI

KHUBOTHBIX,

2) 3asii 00begacT KOpy IUIOAOBBIX JICPEBHEB;

OopbOBI 3a CyIIECTBOBAaHHWE, 3alUIIUTE B TaOJHILY
COOTBETCTBYIOIIIE HOMEpA:
1) Cemena pacTeHHH TIEpeBapUBAIOTCS B IHUIICBAPUTEIBHOM TPAKTE

3) Yenoek BeIpyOaeT Jiec;

4) SIpycHOCTH B CMEIIAaHHOM JIECY;
5) Uspexenue Oepe3Hska B pe3ysIbTaTe HEJOCTaTKA CBETA;
6) CemeHa oyBaHUMKA ITONAJIN B 03€PO;
7) KyKyIIOHOK BBIKMHYJI M3 THE3/1a SiIa MyXOJIOBKH;

8) VYporkaii kaprodesns CHU3HICS B pe3yabTaTte GUTOPTOPO3a;
9) Yenosek 3a00J1ei IPUTITIOM;

10) I'nmensl nuTaroTcs 00bEAKAMH JIHBOB;
11) CemeHa akanuy oMM Ha MECYAHYIO JTIOHY;
12) BecHoli HaUMHAETCS TOH Y OJICHEH;
13) 3umoii BOJIKK 00pa3yroT CTau.

14) IITopm BBIOpOCHIT Ha Oeper MOPCKUX 3BE3/I.

BuyTtpusuaoBas 6opnda

Me:xBuaoBas 6opnoa

Bopb6a ¢ HebaronpuATHLIMU
YCJIOBUSIMH

7. UMCIEHHOCTH 3aiIIeB B IIEHTPAIbHBIX palioHax eBporerickoii yactu CCCP B 1932r.
CocraBnsna 2%(1mo cpaBHEHHIO C 4uciaeHHOCTHIO B 1959r.), 1938-30%, 1941-
75%,1944-8%,1948-2%,1950-10%,1952-100%,1954-70%.

a) IloctpoiiTe rpaduk u ompeaenuTe, KaKol 3JIEMEHTAPHBIA SBOJIOIMOHHBIN
(haKkTOp WILTIOCTPUPYET ITOT MPUMED;
06) Kak, mo BamieMy MHEHHIO, M3MEHEHUE YHCJICHHOCTH 3alIIeB BIMSICT Ha

YUCJIICHHOCTDL UX BparoB — PbICH, JIMCHUII, BOJIKOB?

8. OpnHo pacTeHue oyBaHYMKA 3aHUMAET HA 3eMJIE TUTOIIA b 10M? ¥ 1aeT B TOJI OKOJIO
100 neryuux cemsn. Onpenenure: 1 — CKOIbKO KBaApPaTHBIX KWJIOMETPOB ILIOMIAAN
MOKPOET BCE MOTOMCTBO OAHOM 0coOu oryBaHuMKa 3a 10 et npu ycioBuu, eciu oH
BBDKMBAET B TEOMETPUUECKON MPOTPECCUN B BCE 0COOU BBDKUBAIOT. 2 — XBATUT JIH
pacteHusiM Ha 11-b1ii TOA pa3MHOMXKEHHUSI MECTa Ha TMOBEPXHOCTH CYIIU 3E€MHOTO
mapa? 3 — [louemy 3TOro He MPOUCXOIUT?

Ilpumeuanue: niowaow nosepxnocmu cyuwiu 148 man.xm

2

OTBET: 1 -10'? km?; 2 — Her; 3 — meficTBYIOT pasHble HOPMBI GOPHOBI 32 CYIECTBOBAHHE.

9.* V KamyCTHOM TJIM €CTh CBOHM IMapa3uT — Hae3JAHUK aduauyc, AArOIIUNi 3a JeTo 6
nokosjeHuid nmo 30 ocobeit B kaxaom (u3 HuUX 50% camier). Kakoro koauuecTtBo
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JOCTUTHET BCE TIOTOMCTBO OT OJTHOW Tapbl aUINyCOB Yepe3 6 JIETHUX MOKOJICHHM,
€CJIM ITOT Mapa3uT OyAeT pa3MHOXKaThes OecrpensaTcTBeHHO? K kakum (opmam
OOpBOBI 32 CYIECTBOBAHME OTHOCHUTCS B3aMMO3aBUCUMOCTh KaIlyCThl TJICH U
apunnycoB? Kakoe 3HauaHwe uMeeT TS U adQUIUYC IS CEIBLCKOTO XO3sHCTBa?
Bo3MosxHO J11 TOHOE YHUYTOXKEHHUE Tiek ahuauycom? [Touemy?

10*Paznuanast cyp0a ClIoXKuiIach y Tpex ocooeit komokoapunka. OTHO pacTeHHE eIlle
710 LIBETEHUSI ChEJIH I'yCEHUIIBI (X MPUBJICKIN 00JIee HEXKHBIE U COUHBIC, YEM Y APYTUX
JUCThsI U cTE0EINb); IPYroe UMENIO0 HEB3payHbId BEHUYHMK 0€3 apomara, Mo3TOMY He
MPUBJICKIIO ONBUIUTENECH M HE OCTAaBWJIO IUIOJOB M CEMSIH, JIMIIb TPEThE Mallo
MOJIHOIICHHBIE CEMEHA.
Kaxkoe cBOICTBO OpraHn3Ma NpUBEIIO K TaKUM nocieacTsusMm? Kakue ocobu cienyer
CUMTAaTh «HEyJAauHUKaMn» B Ooproe 3a cymiectBoBanue? Kakoe pacteHne morudio B
pe3ysbTaTe AaHTUOMOTMYECKMX OTHOIIEHUH MEXAYy OpraHu3MaMu, a Kakoe B
pe3yJibTaTe HapyIIeHUs] CAMOMOTHYECKUX OTHOILIEHUH?

11.3umoii 1898 ropma, 1mociie CHIBHOIO OIS M CHEromaga, HCCIEI0BaTENb
yauBepcuteta bpayna X.K. bammyc cobpan u mpunec B nabopatopuio 136
OIJIYLIEHHBIX CTUXUEH JTOMOBBIX BOpoObeB. M3 Hux 72 BbDKMIM, a 64 moOruoOIm.
bammyc m3mepun y Bcex ocobeit oOIIyr0 JUIMHY Tela, pa3Max KpbUIbEeB, BEC TeTa,
JUIMHY KJIIOBA U TOJIOBBI, JUIMHY IJICYEBOM KOCTU U Oefpa, IUPUHY Yeperna UUIMHY
KkuJisi. Ero usmepenus mokasaiy, YTO Y BBDKUBILIUX IITUL BCE ATU MPU3HAKU OJIM3KH
K CpEHUM BeIMYMHaM. Pe3ynbTar qeiCTBUS KAKOTO €CTECTBEHHOTO 0TOOPa BBISBUI
YUEHBIN?

12.B 3amoBegHUKE MOCTOSHHO CKAIIMBAJIM TPaBy U CYUIWJIA CEHO, JJIA MOJKOPMKHU
JKUBOTHBIX B 3WMHHUHN Tmiepuona. B pesynbrate Ha TEPpPUTOPUH 3alOBEIHUKA
chOpMHPOBAJTIOCH JIBE PACHI MOTPEMKA: MOTPEMOK BECEHHHUI U TTOTPEMOK OCEHHUH.
OObsicHuTe, Kakyr ¢opMmy OTOOpa AEMOHCTPUPYET ITOT NMPHUMEP U K YEMY ITO
MOXET IPUBECTH?

13.B kieTkax 4enoBeka J1t000H pachl COAEPKUTCS 1O 46 XPOMOCOM, OT MEXPACOBBIX
OpakoB pOXkIAAETCs TUIOJOBUTOE MMOTOMCTBO, KPOBb UEIIOBEKA OJTHOM pachl MOXKHO
nepeuBaTh JIOJAM JAPYTUX pac MpH COOTBETCTBUU Tpymnn kpoBu U Rh-daktopa.
Kaxkue BBIBOJIbI MOYKHO ClI€TIaTh U3 TIepeunciieHHbIX (hakTopoB? K kakuM KpuTepusm
OTHOCSITCS TIEPEUYHCIICHHBIE BhIIIE (DAKTOPHI?

14. CpaBHUTE MOBE/IEHNE OOIECTBEHHBIX HACEKOMBIX (IT4€Jl, MypaBbeB), CTa000€3bsH
U yeyoBedeckoe oOmecTBo. OObsicHUTE: 1) B KHM3HM KOTO M3 HUX JCHCTBYIOT
OMOJIOTUYECKUE U COLMATbHBIEC (PAaKTOPBI IBOJIIOLINH, JOKAXKUTE; 2) B AU3HU KOTO X
HUX JIEUCTBYIOT OMOJIOTUYECKUE U COLIMATIbHBIE 3aKOHOMEPHOCTHU, TOKAXKHUTE.

15.* IlepeunciieHO HECKOJIbKO B3aUMOCBSI3aHHBIX OHMOJIOTUYECKUX SIBJICHUN U UX
pE3yJIbTaTHI:

1. MyTanuroHHasi USMEHYUBOCTb;

2. MoaudukanmoHHas U3MEHUYUBOCTH;

3. HacnenctBeHHOCTS;
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16.

17.

18.

19.

20.

HckyccTBeHHBIN 0TOOD;

OO0pa3zoBaHuE HOBBIX MOPOT (COPTOR);

CooTBeTcTBUE TTOPO/JI (COPTOB) MHTEPECAM UETIOBEKA;

MHoroo6pa3sue nopo (CopToB);

[ToTpeOHOCTH 4YeoBeKa B MOJYYEHHUH HEOOXOAMMBIX KAaueCTB OT JIOMAITHUX
YKUBOTHBIX.

©No Uk

Onpenenure U U300pa3UTe CXEMATHYECKH, MPU YYACTHH KaKUX OHMOJIOTMYECKUX
SBJICHH TPOU30LLUIM Pa3Ju4Hble MOPOABI (COpPTa) M K KaKUM pe3yJibTaTaM 3TO

TIPHUBEIO. a e

PEIIEHMUE:

* IlpencraBbTe cebe, YTO BBl CEJICKIMOHEP, U B CBOEM pPaCIOPSIKEHUU HUMEETE
TOJIBKO OJIHY TIapy royryoei — mukux cusbix. Ilepes BaMu cTouT poOsieMa: BBIBECTH
OT HUX HOBYIO IOpoy roiy0eit ¢ yepHbIM onepenremM. Kak Bl OyieTeaTo nenarh?
[Ipenioxxure TIaH TMOCIEIOBATEIbHBIX JEUCTBUM Ha 5 neT. [lpumeuanue:
CKpewusanue ¢ Opyaumu nopooamu 20ayoetl He 00Ny CKAemcs.

* Y, JlapBuH BO BpeMs KpyrocBeTHoro mytemiectBus (1831 — 1836rr.) uzyuun B
IOxHOM AMepuKe KU3Hb TMOJNYIUKUX KOPEHHBIX JKUTEIEH — WHJCHUIIEB,
BBITECHEHHBIX O€JIbIMU KOJIOHM3aTOpaMu Ha 0. OrHeHHas 3emuid. J(apBUH po HUX
MUIIET, YTO AMKApU BO BpEMs JIIOOOr0 TOJ0/a COXPaHSIOT BCErJa Ha IUIeMs
HECKOJbKO Jyumux cobak. Onpenenute: 1 — o kakoi popme oTOOpa UAET peub; 2
— K KaKOMY pe3yJIbTaTy MPUBOIUI MHOTOJIETHUN O0TOOp cpenu cobak? [Touemy? 3 —
KaKyl0 pPOJIb UTPAET HACJIEICTBEHHOCTh U U3MEHYUBOCTh COOAK B COXPAHEHUH HX
Ka4eCTB, MOJIE3HBIX YEITOBEKY?

Hecmotps Ha ycuneHHy0 00phOy JI0/Ie ¢ KpbICAaMH M JIOMOBBIMH MbIIIIAMH, OHU
JI0 CUX TIOp He ucTpedieHbl. OOBSICHUTE, TPOUCXOIUT JIU B HACTOSIIIIEE BpeMsi OTOOD
cpenu Kpoic 1 Mbiteit. Kakoit 3To oto6op?

Korna Havanu nmpuMeHsSITh aHTUOMOTHUK MEHUIIWIIIIMH, OH OBLJI CaMbIM HaJIe)KHBIM
JIEKApCTBOM MPOTHUB KPYIIO3HOTO BOCHAiIEHUs Jerkux. OQHAKO 3TO MPOJ0IKAIOCh
Henonro. Termepb Ha OakTepuil, BBI3BIBAIOIIMX 3TO 3a00JE€BaHUE, HE JCHCTBYIOT
Jaxxe OOJIbIINE 103bl NeHUIWITNHA. OOBICHUTE TPUUYUHY TAKOTO SBICHUS.

[lepeuncnsem HECKOIBKO OMOJIOTUYECKUX SIBIICHUH, n3ydeHHbIX Y. [lapBuHom:
1) MyTanroHHAast K3MEHYHUBOCTb;
2) Moau(HUKAIIMOHHAS U3MEHYHUBOCTb;
3) HACJIEICTBEHHOCTD;
4) UCKYCCTBEHHBIN 0TOOD;
5) nuBepreHIus;
6) oOpa3oBaHME HECKOJIBKUX HOBBIX TOPOJI (COPTOB) OT OAHOTO POJIOHAYATIBLHOTO
BHJIA;
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7) IpHUCITIOCOOJICHHOCTH MTOPOJI U COPTOB MHTEPECAM UeJIOBEKa,

8) MHOTOOOpAa3ME MOPOT U COPTOB;

9) mnoTpeOHOCTH dYeloBeKa B IOBBIIICHUH MPOAYKTHBHOCTH JIOMAIITHUX
’KUBOTHBIX U KyJIbTYPHBIX PacTCHHIA,

10) 6oprba 3a cyIIecTBOBAaHUE;

11) ecTecTBEHHBIN OTOOP;

12) oOpa3oBaHWe HECKOJbKHX HOBBIX ITOJIBUJIOB W BHJOB OT OJIHOTO
POJIOHAYAIBHOTO BU/IA;

13) oTHOCHTEIBHAS PUCIIOCOOICHHOCTD OpraHM3Ma Ha T0JIb3y MOIYJIAINN, BUAa
B YCIIOBHUSIX TUKOH TPUPOJIBL;

14) MmHOTOOOpPA3ME BUIOB B IPUPO/IC;

15) mocTereHHoe yCIIOKHEHUE OPTaHU3MOB B TIPUPO/IE.

Omnpenenure W M300pa3UTe CXEMATHYECCKH, NMPU yYaCTUH KaKUX SIBJICHHHU,
TIEPCYUCIICHHBIX BBIIIE, MPOU3OILIA PAa3INIHbIC BUIbI, HAIPUMEP, CHHUI] K KaKHM
pe3ysbTaTaM 3TO MPHUBENO. B3anMMOCBA3b ATHUX SIBICHUN IMOKAXXKUTE CTPEIKAMH,
HAIPaBHB UX OT IPUYHH K CJIACTBUAM. 0) KakoBa poJib KaXI0Tr0 U3 3TUX SABJICHUI?
B) B cxeme oOBenuTe NMBOWHOW OKPY>KHOCTBIO TO SIBJICHHWE, KOTOPOE OTHOCHUTCS K
TJIAaBHOM MBIKYyIIEH crite (pakTopy) IBOJIONNHN B )KUBOW TIPUPO/IE.

PELIEHUE: @ @

()
@

21.Onpenenute W M300pa3UTe CXEMATHYECKH, TIPU YYaCTUU KAKUX SIBIICHUUN
NEPEUNCICHHBIX HIKE, TTPOU3OIIUIN JJIMHHBIE HOTH U 1Ies y kupada: B3auMOCBS3b
ATUX SIBJICHUM MOKAKUTE CTPEIKAMU, HAITPABUB WX OT MPUYMH K CIEIACTBUSIM.
SIBnenus: 1) MyTanoHHas U3MEHUMBOCTD; 2) MOAU(DUKAIMOHHAS U3MEHYMBOCTh; 3)
HACJICICTBEHHOCTh; 4) HMCKYCCTBEHHBI 0TOOp; 5) muBepreHmus; 6) oOpa3oBaHue
HECKOJIBKUX HOBBIX MMOpOJa (COPTOB) OT OIHOIO pPOJOHAYaIbHOIO BHIA;, /)
MIPUCITIOCOOJICHHOCTH TTOPOJT 1 COPTOB MHTEPECAM YEJIOBEKA; 8) MHOT000Opas3ye mopo.T
U COpTOB; 9) MOTPEOHOCTH YEIOBEKAa B TOBBIMIEHWU MPOAYKTUBHOCTH JTOMAITHUX
KMBOTHBIX MW KyJbTypHBIX pactenuii; 10) Oopnba 3a cymecTBoBanue; 11)
€CTeCTBEHHBIN 0TOOp; 12) oOpa3oBaHHEe HECKOJIBLKHX HOBBIX ITOJIBHJIOB U BHIOB OT
OJIHOTO POJOHaYaIBLHOTO BHUA; 13) OTHOCHTENbHASI TPUCTIOCOOICHHOCTh OpraHu3Ma
Ha IMOJIb3Y MOMYJISALNY, BUJIA B YCIOBUSAX JUKOU NpUposl; 14) MHOrooOpasue BUIOB
B IpuUpoze; 15) mocreneHHoe ycnoKHEeHHE OPraHu3MOB B IPUPOJIE.
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22.UI3BecTHO, 4YTO MHOTHE BHJbl MHUKPOOPTaHM3MOB  CIOCOOHBI  OBICTPO

MPUCTIOCAOMUBATECS K MEHSIIOMIMMCS YCJIOBHMSIM OKpy>Kamomeid cpenbl. B dyem
3aKJII0YAaeTCs  MEXaHHW3M, O0O0ECleUMBAIOLIMI  BBICOKYI0  IPUCIOCOOIIEMOCTD
MHKPOOPTaHNU3MOB?

23. BayTpu Buaa X cyIiecTByeT HECKOJIbKO nmonmysinuii. Y3 nomymsiiuu A, obnanaromei
MPEUMYIIECTBAMH, ITOCTENIEHHO BO3HUK TmoaBua Aj. Kak HaspiBaeTcs Takou
ABOTFOITMOHHBIN TIporiecc? Kakue aneMeHTapHbIC IBOTIOITMOHHBIC (PaKTOPHI TTPU 3TOM
Y4acTBYIOT?

24.Tlogsun Al Bce Oosbliie 000COOMSIICS M MOCTENEHHO IMEpecTan CKPelUBaThCs C
JIPYTUMU MOMYJISIIUSAMEU BUAa X, B pe3yJIbTaTe BO3HUK HOBBIM BUJ Y. Kak Ha3pIBaeTCs
TaKOM SBOJIOLMOHHBIN niporiecc? Kakue a5ieMeHTapHbIe YBOTIOIIMOHHBIE(PAKTOPHI IPU
3TOM Y4YacTBYIOT?

25. CpaBHUTE J1BA PSIIOM Ha3BaHHBIX BUJIa OPTAHU3MOB U OOBSCHUTE, K KAKOMY SBJICHHUIO
OTHOCHUTCS UX CXOJICTBO WJIA Pa3JINuKe: K KOHBEPTCHIUHU WU INBEPTECHIINH.

1)  Mensenka(HaceKoMOe) U KpPOT(CX0ACTBO (hOPM MEPEIAHUX HOT).
2)  JIFOTHK KECTKOJIMCTHBIN M JFOTHK 30JI0TUCTBIH (pa3inyre B CTPOCHUH ).
3)  3asu-0emnsK u 3asi-pycak

4)  BepOumroa 1 Kyp/rouHas OBIIa (3arac xupa)

5) MenBeab NOJSAPHBINA U MeJIBEIb OYPBIii

6)  Axynau nenbhuH

7)  BunHorpamHas yJauTKa U yJIMTKA IPYIOBHK

8)  Pak peuHoii u kpab (MMEIOT KIICIIIHH)

9)  Kenrypy u crpayc (JUIMHHBIC 33 JHHEC KOHESYHOCTH )

10) Jlarymika u sxaba

11) JleTaromuii simep U JIeTydast MbIIIb (KPbLIb )

12) Kur u peiba (popma Tena).

26.* [Ipennaraercst 1B€ TOUKU 3PCHUS:
1. TlpucnocoOnaeHHOCTh B CTPOCHHM M TOBEAECHUU OPraHuW3MOB JHOOOTO0 BHUIA B
IpOLECCEe HBOJIIOLMN YXKE JOLUIa 10 COBEPIIEHCTBA U BUA000pa30BaHHUE YK€ HE
OPOUCXOAMUT, T.K. €CTECTBEHHBIH OTOOp 3a MWJLIMAPIbI JIET YK€ «YyCIem» BCE
YCOBEPILIEHCTBOBATb.

2. Y n110060ro COBPEMEHHOIO BHJA €CTh CBOM HEIOCTATKH, KpOME TOro, cpena
MOCTOSIHHO MEHSIETCS, TaK YTO €CTECTBEHHBIN OTOOP BCer/ia MPOUCXOIUT TaM, T/I€ €CTh
KU3Hb.

BbIcKka)xuTe M apryMEHTHPYHTE CBOE MHEHUME II0 TOBOJYy MECTa M POJH
€CTECTBEHHOT'0 0TOOpa Ha COBPEMEHHOM 3Tarle Pa3BUTHS )KU3HU Ha 3eMJle.

27.* Mexny ydanmMucs Ha YpoKe OMOJIOTHY BO3HUKIIA TUCKYCCHSL.
OauH yYeHUK yTBEPXKIAl: MMPUCTIOCOOJICHHOCTh BUJIOB — HEOCIIOPUMBINA BCEOOIIIHIA
dakt. OHa OOBSCHSAETCA TEM, YTO JHOOOW KMUBOW OpPraHW3M Ha BCSKOE M3MEHEHHE
YCJIOBHM CpeJlbl OTBEUAET, XOTS ¥ O€CCO3HATENBHO, aJIeKBATHBIM U3MEHEHUEM CBOUX
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OopraHoB M (yHKIIUH, T.K. aJleKBaTHAsI U3MEHUYUBOCTh €CTh BPOXKACHHAS CITIOCOOHOCTH
OpraHu3MOB, KOTOPasi BO3HUKAET C MEPBBIX JHEN KU3HHU.

Bropoii yyeHuK: Bce OpraHuM3Mbl C MOMEHTAa BO3HUKHOBEHHUS >KM3HU Ha 3emiie
00J1a1at0T U3BMEHYMBOCTBIO, KaK BCEOOIIMM CBOMCTBOM KMBOM MaTepuu. Ho HHOIUH
OpraHu3M HHUKOrJa He oOjafan v He 00JaJaeT M3HAYalbHBIM CBOWCTBOM TOJBKO
aJIeKBaTHO M3MEHATHCA TOJl BO3ACHCTBHEM ycioBHM cpenbl. M coBpeMeHHBbIE
OpraHU3MBbl TOJIBKO aJIEKBATHO U3MEHSATHCSA HE MOTYT.

Tpernii yueHHK: BO3pa)kaeT MPOTUB MOCIEAHETO YTBEPKACHUSI BTOPOrO yUYaHHUKA.
N cuutaer, 4YTO COBPEMEHHBIE OpPraHU3Mbl YK€ TMPUOOpPEIn B PE3yJbTATe
€CTECTBEHHOTO 0TOOpa CBOMCTBO a/IeKBATHOU (MPUCITOCOOUTETHLHON ) NU3MEHYMBOCTH.
YeTBepThlii yY4€HUK: COBPEMEHHBIC OPraHU3MBbl, €CJIM MEHSIIOTCSI YCIOBUSL CPEJbL,
MOTYT OTBEYaTh BPEMEHHBIMH NPHUCTIOCOOWTEIEHBIMA W3MEHEHUSIMH HEKOTOPBIX
CBOMX IIPU3HAKOB, HO Takas peaklus, Kak U JI000e Apyroe MpuUcrocoOIeHue,
BO3HHUKJIA B pe3yjbTaTe €CTeCTBEHHOro otrOopa. OjHaKo aJeKBAaTHOCTh
U3MEHUYHUBOCTU KaK CBOMCTBO COBPEMEHHbBIC OpPraHU3Mbl HE IPHUOOPEIIH.

[Ipoananu3upyiiTe BpICKa3bIBaHUS ydaluxcs. BrICKaKUTEe U apryMEHTHPYHTE CBOIO
TOYKY 3PEHUS.

28. OnpenennTe OCHOBHBIE HAPABICHUS DBOJIIOLIMH, 3aII0JIHUTE TAOIMILY:

Apamopdo3 Nnnoaganranus Oo6mas nereHepamnus

[TpucmocoOuTeNbHBIC TPU3HAKH, BO3HUKIITNE B X0JI€ IBOJIOIUH:
1) IlosiBiIeHHE MHOTOKJICTOUHOCTH;

2) O6Opa3oBaHue IIO3BOHOYHHKA,

3) B03HUKHOBEHHE JIACTOB Y THOJICHS;

4) Ob6pa3oBanue y ampuoduii 3-Xx KaMEpPHOTO CepIIIa;

5) IMosiBneHue a3arolero crediis y BUHOTpaa;

6) Vrpara xmopodusia y 3apa3uxu;

7) OTCyTCTBHE TIECTUKOB M THIYMHOK Y SI3bIYKOBBIX IIBETKOB IMOICOJTHEYHUKA;
8) O6pa3zoBaHKe X000Ta y CJIOHA;

9) Penykius ria3 y KpoTa;

10) IMosiBICHHME KOJTIOYEK Y KaKTycCa;

11) IosiBneHue GOTOCHHTE3A;

12) VrpaTa nuineBapuTeIbHON CUCTEMBI Y OBIUBETO IIETTHS.

29.* B HaliIcHHBIX TMAaJCOHTOJIOTHYECKUX OCTaTKaX MaMOHTa COJEpPKHUTCA 9,25%
pannoakTueHOro yriepoaa (}C) or mepBoHaYambHOrO €ro KOJMYECTBA B TKAHAX
XKUBOTHBIX. OTIpeIeTuTe TEOJOTHICCKUNA BO3PACT MaMOHTA C TIOMOIIBIO YTIJICPOTHBIX
YJacoB.

Ipumeuanue: nepuoo nonypacnaoa “*C pasen 5360 nem. Tounoums onpedenenus
so3pacma He abconromuasn £ 3% om eviuucienHo2o 6o3pacma.

PEHIEHHUE: 1. npuHrMaeM HCXOJHOE KOIUYECTBO COJEPKAHUS 14C 3a 100%, orcroma: 50% - 1
nepro; mosrypacnaza; 25% - 2 nepuona monypacmana; 12,5% - 3 nmepuona monypacmana; 6,25% -
4 nepuona nosypacnasa. T.06., 4 moTHEIX HepuoaoB noiypachana “*C: 4 - 5360 = 21440 ner.
2. Haxonnm ocrasmuecsa %: 6,25 - 5,25 = 1%
3. Haxonum Bpewms, B pe3yabTaTe KOTOpOro cojepxkanue “*C ymensmmnocs Ha 1%

6,25 : 2 = 3,125% - 5-p1ii mepuoa nonypacnaza, .. 5360 et
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3,125% — 5360 net
1% — x et
x=5360:3125=1715,2 ter
4. OOt Bo3pact: 21440 + 1715,2 = 23155.2 roaa (+ 695 ner)

30.*/IaHo coaepx’aHue paMOAKTUBHOTO YIJIEPOJa B HAMICHHBIX MAJICOHTOJIOTMYECKUX

OCTaTKOB: a) ApeBHero oynensa — 12% ; 0) apeBHeit nomanu — 6% ; B) npeBHEro ObIKa
— 3%.

Omnpenenurte Mo yraepoAHBIM YacaM T'€0JI0rHUeCKU BO3PACT STUX KUBOTHBIX.
Ipumeuanue: nepuoo nonypacnaoa *C pasen 5360 nem. Tounoums onpedenenus
go3pacma He abcomomuas + 3% om eviuucieHHo020 803pacma.

Otger. a) 16.500 (+ 495) yer; 6) 21.870 (& 656) ser; B) 27.230 (& 817) ner.

Tema 7. Ixosorusi. OCHOBBI FAPMOHUM B nIpupoe. (4u)

1.

Kakoit abuotmveckuid (akTop oOKazajics B TMPOIECCE HSBOJIONMU TJIABHBIM
PETYJIITOPOM U CUTHAJIOM CE30HHBIX SIBJICHUW B JKU3HU PACTEHUWA U KUBOTHBIX?
[Touemy UMeHHO ATOT (haKTOp, a HE IPYTOit?

Huskue temnepaTypbl OrpaHUYMBAIOT pacnpocTpaHeHue Jyiocss B CKaHAMHABUU U
Cubupu. Xots cpeanerogoBas remneparypa B CuOupu Baiie, 10ch B CKaHIUHABUN
BCTpEYAETCs 3HAYUTENIBHO ceBepHee, yeM B Cubupu. OObsACHUTE TOYEMY.

B fIxyTnn Ha CeBEpHBIX CKJIOHAX PACTET AaypCKas JUCTBEHHUIA, 4 KOXKHBIE CKIIOHBI
HOKPBITHl COCHOBBIMHU JiecaMU. OOBSICHUTE TaKOE PACIPOCTPAHEHUE JEPEBHEB.

Jlucuna ¢denek oOuTaeT B MyCTHIHAX AQPHUKM U MMEET OYEHb OOJBUIME YIIIHBIE
PAKOBHHBI, JIUCHLIA OOBIKHOBEHHAs, XapaKTepHas JUIsl JIECOB YMEPEHHBIX IIUPOT,
MMEET CPEJIHIOI0 BEJIMYMHY YIIHBIX PAKOBHH, a Mecell], OOUTAIOIINIl B TYHIPE,IMEET
OueHb MajeHbkHe ymu. OObsICHUTE, MOYeMy ATH OJU3KHE B CUCTEMATHYECKOM
OTHOUIEHUH BU/bl 3HAUUTENIBHO OTJIMYAIOTCA pa3MepaMi YIIHBIX PAKOBHUH.

NHorpa ymetoM B yTPEHHME 4YaChl, MOCJE MPOXJIAJHOW NOKIJIMBOM HOYM MHOTHE
pacTeHus MNPOSABISIOT MPU3HAKU YBSJAHUS, XOTS MOYBA CUJIBHO YBIIAXKHEHA U
TeMmrepaTrypa BO3[yXa JOBOJIbHO BbICOKas. OOBSCHUTE TPUUYUHBI YBSIAHUS
pacTEeHUH.

B XIX B. nemenkum ¢usnomorom K. beprmanom Obiia ycTaHOBJICHA
300reorpaduueckas 3aKOHOMEPHOCTh: BEJIMUMHA TeJla TETJIOKPOBHBIX KUBOTHBIX B
CeBepHOM MOJYIIAPUH YBEITUINBACTCS TPU ABUKEHUU K CeBepy, a B FOxHOM — 1pH
JBIDKEHUU K OTY. UeM 00BbsACHsIETCs 3TO siBlieHHE?

JIns MHOTHX IyCTBIHHBIX IPEACTABUTENIEH ceEMeENCTBA KakTycoBbIX B HoBoM CBete
u cemeiictBa MojouaiiHbix B CrapoMm CBeTe XapakTepHbl TOJICThIE CTEOJIH,
3amacarollie BOLY, U JINCTbS B BUJIEC KOJIIOYEK, 3AILMILAOMINE OT IOCHaHUs
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10.

11.

12.

13.

14,

15.

16.

17,

KUBOTHBIMU. [loduemy y pacteHui, OTHOCSAIIMXCSA K Pa3HbIM CEMENCTBAM U
IIPOU3PACTAIOIIMX B pa3HbIX yacTsax CBeTa, pa3BUIMCh CXOHbIE PU3HAKU?

Teno noaxameHmuka, Gopenu, rojibsiHa B MOMEPEUHOM pa3pe3e MOUYTH KPYyTJioe, a
y IUIOTBBI, OKYHS, Kapacsi TeJo ckaTo ¢ 00KoB. C ueM CBA3aHbI pazaudus B (popme
Tena y 3TuX peio?

N3BecTHO, 4TO MPOIECC OTUIOJOTBOPEHUS Y IIBETKOBBIX PACTEHHUI OCYIIECTBISIETCS
IpU JIOCTATOYHO BBICOKMX Temmeparypax. Kakum o0pa3oM BHYTpH IIBETKOB
BBICOKOTOPHBIX W apKTUYECKUX pACTEHUN JOCTUraeTcs TemIieparypa Oosee
BBICOKAsI, YEM TEMIIepaTypa OKpY Karomiei cpesbi?

CocTaBbTe CXeMy MHUILIEBBIX 1€MW akBapuyMa, B KOTOPOM OOUTAIOT phIObI Kapach
U TyOId, YJIUTKA TOPYJOBUK M KaTylllKa, PAacTEHUs 3JI0A€s U BaJUIMCHEPUS,
uH(py30pusa-TyPenbka, canpouTHbIE OAKTEPHH.

PaccMOTpuTE NMUILEBYIO LENB: 3JIaAKK — KY3HEUYHMK —> JIATYIIKa — 3Mesl — Opell-
3Mmeesia. Mcronb3ys NMpaBWIIO JKOJOTMYECKOM NUpaMUAbl, MOCTPOWTE NMUpaMULY
ouomacc, MCXOls W3 TOrO, YTO 3a MEPUOJ Pa3BUTHUA OpJla-3Meesifia ero macca
COCTaBIISIET S K.

Ha ocHoBaHuM mpaBuia 3KOJIOTHYECKON MUPaMHUAbl ONPEIETUTE, CKOIbKO HYXHO
IJIAaHKTOHA, 4TOOBI B YepHOM MOpE BBIPOC U MOT CYLIECTBOBATh | nenbduH Maccon
400xkr.

YcraHOBIEHO, UYTO CpeAd HACEKOMBIX camasi BBICOKasl IUIOJJOBUTOCTh Y
PaCTUTENBHOAIHBIX (hOpPM, a HanboJiee HU3Kask y XUIIHUKOB. OOBSICHUTE, TTOYEMY.

YCTaHOBIEHO, YTO Ha OMNYIIKax Jieca W B TEPEXOJHBIX 30HAX (HampHUMep,
JIECOCTEISIX) OTMeYaeTcsi O0NbIIOe BUOBOE pa3HOOOpa3ue U OoJbIIas MIOTHOCTb
MOMYJISIIIAIA JKUBBIX OPTaHMW3MOB, Ye€M B CMEXKHBIX OuoieHo3ax. OOBACHUTE ATO
SIBIICHUE.

VYCTaHOBIEHO, YTO B TPONMHYECKUX JIeCaX HHMKOI/A HE HAaOJI0IaeTCs BCIBIIIKH
YUCJIEHHOCTH OTAEIbHBIX BHIOB, a JUII TYHIPbl XapaKTEpHbI MAacCCOBBIE
Pa3MHOXKEHHUSI JIEMMHUHTOB, PE3KHE KOJeOaHWUsS YHCICHHOCTH IECIIOB M APYTUX
KUBOTHBIX. OOBSICHUTE, MOYEeMy B TPOMHUUYECKUX JiecaX HeE OBIBACT PE3KUX
KOJIGOAHUM YHCIICHHOCTH OTHEJbHBIX BHJIOB, a B TYHApPE MOJOOHBIC SIBJICHHS
3aKOHOMEPHHI.

B mecuaHbIX MyCTBIHAX KU3Hb Ooraye, 4eM B TIIMHHUCTHIX. PacTeHuWs HOCTUTAIOT
3Mech OONBIIMX pa3MepoB, a IMIOYBEHHBIE IKUBOTHBIC OOJBIIUM BUIOBBIM
MHOTOOOpazreM u Oojbliei YHCIeHHOCThI0. OOBSICHUTE TPUYUHBI OOJIBIIETO
pa3sHOO0pa3us )KU3HU B TICCYAHBIX MYCTHIHAX 10 CPAaBHEHUIO C TIIMHUCTHIMH.

Ha ceBepe y criaHueBsiXx (opM KapJIMKOBOW Oepes3bl, €M, MOXKEBEJIbHUKA U
KEJPOBHHKAa BEpPXHUE BETBU, TMOJHUMAIOIIMECS BBICOKO HaJl 3eMJIeid, OOBIYHO
MOJIYMEPTBBIC UM MEPTBBIC, a CTETtoIIHEeCs — *KuBble. OOBSICHUTE MPUUYUHBI 3TOTO
SIBJICHMS.
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18.

19.

20.

21.

22.

23.

OpHHUTOJIOTaMU YCTAaHOBJIEHO, YTO TPU BUJIA CJIABOK, OOWTAIOIINX B OJHHUX U TEX K€
Jecax, MATAIOTCS HACEKOMBIMU Ha Pa3HBIX 4yacTsAx gepeBbeB. CmaBka biexOepra
KOPMUTCS B BEPXHHMX YaCTSIX KPOH JAEPEBBEB, KAIITAHOBAS JIPEBECHAS CIaBKa — B
CepelIMHE KPOH, a JKEJTOroJoBas ApPEBECHas cClaBKa JOOBIBAET KOPM B HUKHHUX
yacTsix KpoH. OOBSCHUTE TPUUMHBI PA3IMYHBIX MECT KOPMJICHUS Y
OJIM3KOPOJCTBEHHBIX BUJIOB CIABOK.

CnaBka biex6epHa Kamranosas ’Kenroronopas
JIpEBECHAsl CIIaBKa JpEBECHAasl CJIaBKa

Y MHOTHX TpyII OPraHW3MOB JICTOM PAaCIPOCTPAHCHO OECIIOoe pa3MHOKEHHUE, a
OCEHBI0, MPH TOHKECHUH TEMIIEPATyPhl, YKOPOUCHUN CBETOBOTO JIHS, IIPOUCXOTUT
IIEPEeX0/1 Ha TI0JIOBOE pa3MHOKEHHE. JlabopaTOpHBIE SKCIIEPUMEHTHI TTOKa3aJjIH, uTo,
U3MCHSS YCIOBHS CpPEbL: JIMINAS ITUIINM, TEIUIa, CBETa, KUCIOPOJAa M T.JI., MOXKHO
3aCTaBUTh OPTaHM3MBbI IEPEHTH K IIOJIOBOMY Pa3MHOXKCHHIO W JIETOM. B uem
3aKJIF0YACTCS OMOJIOTMUCCKHI CMBICII YepelOBaHUS y OPraHU3MOB IIOJIOBOTO M
0ecroJIoro pa3sMHOKEHUN?

HccnenoBaHusIMU yCTaHOBIICHO, YTO HA KaXJIOM KBaJIpaTHOM METPE MEJIKUX MOJIeH
KaITyCThl HACYMTHIBAETCS B CPEHEM J10 69 I'yCEHMI] KallyCTHOM OEJIIHKY, @ HA OJTHOM
KBaJIpaTHOM METpe OOJIbIINX TMOJel oOHapyKeHO He Oosiee oHOUTYCeHUIbI. [1pu
ATOM BPEAMUTENN U HAa OONBIIMX, U Ha MaJICHbKUX TOJISIX CKOHIIEHTPUPOBAHBI B
OCHOBHOM B KpaeBod 3oHe, mupuHoi 30-40 M. AHamorWyHbBIE PE3YyJIbTATHI
MOJIyY€HBI U PU yU€Te MIIOTHOCTHU MOMYJISIUI APYTUX BPEAUTENCH: KPECTOLBETHOM
OJIOITKKM, KJIEBEPHOTO cemseaa, SOJOHEBOM IUIOMOKOPKHM H  T.1a. Ilodemy
YHUCIEHHOCTh  HACEKOMBIX-BPEIUTENIEH  CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYP
3HAYUTENILHO BBIIIE HA KpasX arpoleH030B U Ha HeOosbmux moisix? Kakue meps
MOXKHO  TIOPEKOMEH/IOBaTh  JUIS  COKpAIICeHWS  CTENEeHH  TOBPEKICHHUS
CENIbCKOXO3SICTBEHHBIX ~ KYJIBTYp  HACEKOMBIMHU-  (puTOo(daramu, ydWTHIBAs
0COOEHHOCTH UX PacIpOCTPaHEHUS?

Mo3KeT 11 CaMOCTOSATEIILHO CymCCTBOBATL MOCAXKCHHAA YCJIOBCKOM II0JIC3alllUTHAA
JICCHAas 110J10Ca, €CJIM OHAa COCTOMT TOJIBKO M3 OAHOI'O B4 nepeBLeB? HO‘-IGMY?

Kak 1 noueMy u3MeHHUTCS KU3Hb AyOpaBbl, €CIIM TaM: a) BIPYOUIIU BECh KYCTApHUK;
0) XUMHUYECKUM CIIOCOOOM YHUUTOXKUIU PACTUTEIBHOSIIHBIX HACEKOMBIX ?

[Ipu MaccoBOM OTCTpeJie XUIIHBIX MTUI] UCTPEOISIONUX KypONaTOK U TETEPEBOB,
MOCJICTHUE B JIECY BBHIMUPAIOT; MPU YHUYTOXKEHUU BOJKOB BBHIMUPAIOT OJICHH; B
pe3yabTaTe YHHUUYTOXKCHHS BOpPOOBEB Yypokall 3€pHOBBIX mamaer. Yem 3To
OOBSICHUTE?
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24,

25.

26.

217,

28.

29.

30.

31.

MHorue )KMBOTHBIE 3a1aCar0T HA 3UMY CEMEHA U IJ10/1bl pacTeHui. Hanpumep: mapa
YKEITOTOPIIBIX MBIIIeH 3a naBe Heaenu 3amacaeT 38000 OyKOBBIX OPEIIKOB, JeCHas
MBIIIIb 32 6 qHEH MoxkeT 3anact 10 15000 xenyneit. OOBsICHUTE, KaKOe BIUSHUAC HA
MOMYJISIIUM PACTEHHUI OKa3bIBAIOT )KMBOTHBIE, 3aMacarOlINe UX CEMEHA U IUIOAbI Ha
KOPM.

B cpeanem cembs mmeneit coctout u3 100 paboumx ocoOeid, cOBepIIAIONIUX B
IIOrOKHUil JeHb He MeHee ueM no 20 BBUIETOB. 3a Ka)KIbIi BBUIET OJUH IIMENb
rocemaeTt okojio 240 nBeTkoB. CKOJIBKO IIBETKOB MOXKET ONBUINTL CEMbs IIMENCH
3a omuH Mecsan? KakoBo 3HaueHHME IIMEJIEH B DBOJIONHMH M DKOJIOTHUH
HaCEKOMOOTIBLISIEMBIX [IBETKOBBIX PACTCHUM?

YcranonieH, uto paboyvas myena 3a 1 MmuHyTy mocemniaeT 10 12 nBETKOB, a 3a ACHb
— okoJ10 7200. B cuibHO# cembe ObiBaeT 10 S0 000 pabouunx muen (B c1aboit — 0KojI0
10 000). CkoabKO IBETKOB MOTYT ONBUIMTH MTYEJIbl OJJHON CEMbH B T€UEHHUE OJTHOTO
nHs? KakoBO MpakTHYECKOE M OMOJIOTUYECKOE 3HAUCHUE MTYe?

Camiipl MHOTHX J>KMBOTHBIX OCOOCHHO B TIEPHOJ PA3MHOXKEHHUS OXPAHSIOT
OIIPEJIEJIEHHYIO0 TEPPUTOPUIO, HA KOTOPYIO HE JOIYCKAaOT HU OJHOM OCOOM CBOETrO
BUAa, Kpome CcBoux caMmMok. OOBsiCHHTE, KaKOBO 3HAa4eHHE TaKOTO
TEPPUTOPUATBHOTO MTOBEICHUSI.

MHorue BUAbI )KUBOTHBIX HOPMAIIBHO CYIIECTBYIOT TOJBKO B JOBOJIGHO OOJBIINX
rpymnmnax: 0akTepuy MOTYT JKUTh TOJBKO KOJOHUSMH, HACUUTHIBAIOIIMMY HE MEHEe
10 000 ocobeli, apprKaHCKHME TKAYMKU — B YCIOBHSAX, Ie HA |M? IPUXOIUTCS HE
MeHee TpeX rHe3l, HanboJsiee NpOoayKTUBHBIE CTa/la CEBEPHBIX OJICHEN BKIIIOYAIOT I10
300-400 ocobeit. OOBACHUTE, TTOYEMY HEKOTOPBIE BUABI KUBOTHBIX HOPMAaJIbHO
Pa3BUBAIOTCS TOJILKO MPH OOBEAMHEHUH B JJOBOJILHO OOJIBINNE TPYIIIIHL.

Haiinu omuOKy ¥ apryMeHTUPY# CBOM BBIOOD:

1) Ha to u nryka B Mope, 4TOOBI Kapach HE ApeMall.

2) Benble MenBeaW HE MHUTAIOTCSA MUHTBUHAMM, MOTOMY YTO Y HUX HE BKYCHOE
KECTKOE MSCO.

3) I'onyOu BRIKAPMIIMBAIOT CBOMX MTEHIIOB MITHYBUM MOJIOKOM.

4) Kpokoauiibl — 3TO BOJHBIC 3BEPH.

5) V XHIIHBIX MTHIl MOITHBIC KOI'TH U 3yOBI.

6) IIpu cMeHe MOMHHHPYIOIIETrO camiia B Mpaiije, HOBBIH camel] yOMBaeT BCex
JIBBAT.

7) Ecnu B akBapryMe OOMTalOT TOJHKO CAMKHM WJIM CaMIIbl TYIIIH, TO MOTOMCTBA
OKHJIaTh HE TIPUXOIUTCS.

YueHple yCTAaHOBWJIM, UTO XBOMHBIE IIOPOABI JEPEBBEB  ITOBPEXKAAIOTCS
MIPOMBIILJICHHBIMH Ta3aMU CUJIbHEE, YeM JIMCTBEHHbIE. OOBSICHUTE MPUUHHY.

Oo6mee konmvecTBO HeYTH W HEPTENPOTYKTOB, €KETOMHO TOMAJAIOIMIUX B BOJIBI
Muposoro okeana, npeBsbimraeT 10 M. T. Kak HeTSHBIC IIJIEHKU BIMSIOT HA OOMEH
BCIIECTB MEXIy OKeaHoM U arMocdepoit? Kakoe BiIusHHE OKa3bIBAIOT
HEe(DTEPOMYKTHI, TOMAJAIONINE B OKeaH, Ha IKU3HEIEATCITLHOCTh IKUBBIX
OpraHu3MoB?
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32.

33.

34,

35.

36.

37.

38.

B Kanmudopauu ¢ 1ienpio yHUATOKEHUST KOMapoB B BoAy B o3epe Kiteap o6padoTanm
npenapatoM [JJIT B konuentparuu 0,02mr/1. Yepes HEKOTOpoe BpeMsy phIOOSAHBIX
NTUIl, OOWTAIOIIMX HA 3TOM O3€pe, H3-3a HEKHU3HECTIOCOOHOCTH 3MOPHOHOB
NepecTaid BbUIYIUIATHCA NTEHIBl. OOBSICHUTE B YeM 3aKIIOYAETCS CBS3b MEXIY
o0OpaboTkoii Boabl B 03epe /1T 1 Hexn3HecmocOOHOCThIO SMOPHUOHOB MTHI] C 03€pa
Kneap?

JUis M3roTOBIEHUSA a’pO30JIbHBIX OANIOHYMKOB C JIEKapCTBAMH, KOCMETUKOM,
OBITOBBIMU TIpENapaTaMM MCIOJIb3YeTCs Ta3 (PeoH, KOTOPbIH HE OKa3bIBaeT
BPEIHOTO BO3JEUCTBHS Ha oOpraHusMbel. OJHAaKoO y4YeHbIE HACTAMBAKOT Ha
OrpaHUYEeHHMH HCIIOJIb30BaHUs 3TOTO ra3a. [louemy?

JIns 3ammThl pacTEHU OT BPEOUTENEH B HACTOSIIEE BPEMS IMPAKTUYECKH BO BCEX
CTpaHax MHUpa MIUPOKO MPUMEHSAIOTCA NMecTUlUAbl. Kak 3TO BIUAET HA 30POBbE
YyelioBeKa U OKOJOTHYECKYI0 YCTOMYMBOCTH MECTHBIX OuoIrieHo30B? OTBeT
apryMEHTHUPYWUTE.

Ha peke, nporekaromierd mo eBpomneruckor teppuropun Poccun, mnaHupyercs
CTPOUTEIBCTBO IUIOTHHBIL. [Ipennonoxkure BO3MOKHbBIE U3MEHEHUSI UXTUO(DAYHBI B
ATOU pEKeE.

B 80-x r.r. XIX Beka Bce HUTpycoBbI€ TuIaHTauuu B KanupopHun nouty norudiu
U3-3a KEeI00YaToro aBCTPAIMIMCKOrO 4YepBEld, COCYILIEro COKA PAacTEHUH. IDTOT
BpEIUTENb ClIydyallHO ObUT 3aBe3eH B Amepuky u3 ABcTpanuu. [lociae Toro kak
NpPUMEHSEMbIE METOJIbI OOpPHOBI C 3TUM BPEOUTENEM HE Jalu PE3yJbTaToOB, U3
ABcTpanuu ObUTM MpUBE3EHBI 129 3K3eMIUIIPOB €CTECTBEHHBIX BpAaroB yepBena —
XUITHBIX JKyKOB popoymii. Becnoit 1889 r. Ha amenbcuHOBBIE IUIaHTAIIUU
Kamudopuuu Obuto BeimymieHo 10 000 pomonwmii, a Kk OKTSIOpIO ATOro K€ roja
KeI004YaThIl AaBCTPATTMHUCKHIN YepBel] ObLJT OYKBaJIbHO UCKOPEHEH Ha OOJIbIIEH YacTh
tepputropun toxkHor Kamudopuuu. buonormdeckuit meton O0prOBI OKazajics
noctatoyHo 3¢ HEKTUBHBIM U Hcnoiib3oBasica O6onee 50 ner. OpHakomprUMEeHEHUE
nectuimaa AT mo3Bonauino momyjsiquu 4epBELOB BHOBb JOCTUTHYTH paclBETa.
[Touemy ucnonb3oBaHuE NecTULUAA B OOppOE C BpeIUTENsIMU Jano OOpaTHBIM

adext?

Onpenenure 4acTOTy BCTPEYAEMOCTb PEIECCHBHOTO aUIeNii B TOIYJISIUHU, TIE
noMuHaHTHBIE ToMO3UTOTH (BB) cocrasmsror 81%.

KakoBa 07 TeTepo3UroTHBIX O0CO0E B PABHOBECHOM TOMYJSUUHU, TJI€

peleCCUBHBIE TOMO3UTOThI COCTaBIISIIOT 64%7

PEINEHUE: CornacHo 3akoHy Xapnau-BaiiHOepra B paBHOBECHOW MOIYJSLUU COOTHOIICHUE
JIOMUHAHTHBIX M PELIECCUBHBIX TEHOB paBHO 1: p+tq=1

Mo ycmoBuio 3amadm ocobu ¢ reHotHoM aa (0°) coctaBmsor 64% (0,64), 3HauMT yacToTa
BCTPEUAEMOCTH AILIENS a: a=+ 0,64 =0,8,

Torna, yacToTa BCTpe4aeMOoCTH ayutens A: p=1-08=0,2

CrnenoBaTenbHO, IOl TETEPO3UTOTHRIX 0COOCH B JAHHOM IOIMYJISIIMH, B COOTBETCTBHHU C
3akoHOM Xapnau-BaiinOepra: Aa=2pq=2-0,8-0,2=0,32 (32%).

OTBET: nons rereposurot 0,32.
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39.* 3-u Xapou-Baiinbepea. Umeetcs momynsmus ciemytomero cocrasa: 0,49 AA4, 0,2

Aa, 0,09 aa. OqunakoBa Jid KU3HECTIOCOOHOCTH 0CO0EH C pa3HBIMU T'€HOTHUIIAMU ?
PEIIEHUE: Ecnm ku3HECTOCOOHOCTh BCEX OCOOCH OJUHAKOBA, TO TOIMYJISAIUS JTOJDKHA
HAXOJUTHCSI B PABHOBECHHM W YAaCTOTHI ajuIeJel JOJDKHBI YJOBIETBOPSTH 3aKOHY Xapiau-
Baiin6epra: p’+2pq+q’=1,p+q=1
(AA+2Aa+aa=1, A+a=1)
T.k. yactora BcTpeuaemoctu renotuna A4 0,49, a aa 0,09,
TO YacTOTAa aJlIEIsS A=+ 0,49=0,7
a =0,09=0,3
3HaYMT, YacTOTa BCTPEYAEMOCTH I€TEPO3UTOT JOJDKHA OBITh:
Aa=2-0,7-0,3=0,42
A TI0 YCTIOBHIO 33/1a4¥ Te€TePO3UTroThl cocTaBisitoT 0,2, claenoBaTeIbHO KU3HECTIOCOOHOCTh
TeTePO3UTOT MOHIKEHA.

IlepeBoa ¢ pyCCKOro HA PYCCKUIA

1. Kakue n3BeCTHBIC PyCCKHE MOCIOBHUIIBI, IOTOBOPKU «CIIPSITAHBDY B BHIPAKCHHSX ?

1) CoOwics ¢ a3umMyTa B HEOOJIBIIOM OHMOIICHO3€, COCTOSIIEM U3 TOJIOCEMEHHBIX.
(3abayduncs 6 mpex cocHax).

2) Bug OOMIECTBEHHO TOJIG3HOM JCATCIIBHOCTH 4YeJIOBEeKa, 0e3 KOTOpPOro He
BO3MOYXHO W3bATHE HEOOJBIION0 KOMIIOHEHTA (1)aYHBI CTOAYECTO BOIHOTIO
OuoIeHO3a.

(be3 mpyda He sbimawuildb U pulOKY U3 npyoda).

3) IlpencraButenp Kiacca MIICKOIMHMTAIONIMX, KOTOPBIA HECMOTPS Ha XOPOIIHE
MUIIEBHIE YCIOBHUS, TOCTOSTHHO CTPEMHTCS B JPEBECHOE COOOIIECTRO.

(CxovbKo 801KA HE KOPMU, OH NOCMOSHHO 8 1eC CMOMpPUIM).

4) HeocMOTpHUTENIbHOE JCHCTBHE, B Pe3yJIbTaTe KOTOPOTO caMel] MEJIKOTO PoraToro
CKOTa IoTaJl B OBOIITHOW arpoIeHo3.

(IIycmuau xo3.1a 8 020po0).

5) HenpusiTHOE OLIYIIICHNE, BBI3BIBAEMOE TUITMYHBIMU MPEJCTABUTEIIIMU OTPsIa
XHIIHBIX CPETHEH MOIOCHI, KOTOPOE MEIIaeT MOCEIIATh APEBECHOE COOOIIECTRO.
(Boakos bosmbcesa — 8 ec He xooumb).

6) I'mapodoOHbIii  3PdeKT, XOpOolo MPEACTaBICHHBIH Yy  NpeACTaBUTEICH
BOJIOTLJIABAOIINX OTPsia TyCeoOpa3HbIX.

(Kax c eycs eoda).

2. IlepeBenure C pPYCCKOTO Ha PYCCKHUH TOCIOBUIBI W TIOTOBOPKH, HCIOIB3YS
OMOJIOTHYECKYIO TEPMHUHOJIOTHIO:
1. CioBO — He BOpO0Oel, BBIJIETUT — HE TTIOMMAEIIIb.
2. PaboTa — He BOJIK, B JieC HE YOEIKUT.
Ha To u myka B Mope, 4ToObI Kapach He ApeMaJl.
Cobaka Jyiaet — BeTep HOCHT.
Jlec pyOAT — 1€KUY JIETSAT.
[TapmuBas OBIja Bee CTA/I0 TIOPTHUT.

AR

MuHHu-uCCJIeI0BAHUS

Tema 5. I'enemuxa. Bcecoa nu npae Menoenw?
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CocTaBjieHHE POJOCIOBHOI 10 HCCIeTyeMOMY NPU3HAKY

eJib:
1. I3y4nTh pOAOCIOBHYIO CBOEH CEMbBH;
2. HayuuTbcsl MOIb30BaThCSl TEHEATOTUYECKOW CUMBOJIUKON MPH COCTaBICHUH
POIOCIOBHOM CEMBH;
3. HayuuThcs onpenensTh XapakTep HacleA0BaHUs IPU3HAKa.

Tepmunoaorus:
e [IpoGanna — obnamarens HaCIEACTBEHHOTO MMPU3HAKA,

e (CuOChl — MOTOMKHU OJTHUX POJUTENEH (pOJIHbIE OpaThsi U CECTPHI).

YcJI0BHBIE 0003HAYCHUA

(O - xenmmuna OT11- OecCIIoHbII 6pak
[]- MyX4uHa =
- 3apEruCTPUPOBAHHBIN Opak é IJ__I é - cuochl
(O.__i.i - BueOpauHas CBA3b
O~ - passox
@ - npobanga

E 9 L MIOBTOPHBIH Opak @ - mpexaeBpeMeHHas cMepTh (10 45 1er)

Xoa ucciie10BaHUsA
1. CocraBbTe Kak MOXHO 00Jiee MOJIHYIO POJOCIOBHYIO CBOEH CEMbH.
2. Bribepure Kakoi-1u00 OJMH UHTEPECYIONTUH Bac IPU3HAK.

3. Ilpocrmeaute, Kak HacieAyeTcs BBIOpaHHBIH BaMH TMpPH3HAK B  BallleM
TeHEAJIOTUYECKOM JPEBE.

4. Ompenenure xapakTep HacJeAOBaHUS MPU3HAaKa (JOMUHAHTHBIN, PEIECCUBHBIN,
CUEIJICHHBIN C MTOJIOM, ayTOCOMHBIN).

5. Omnpenenute 3aKOHOMEPHOCTU HACJIEIOBAHMS BHIOPAHHOTO MPU3HAKA.

6. CnenaiiTe BBIBOJIBI O XapaKTepe U CTATUCTHKE HACIICIOBAHMS TIPU3HAKA.

Tema 6. J6onrouuonnoe yuenue. Ilpuuunuvl u 3aKkonomepHocmu
MHO02000pa3us U pazeumus Hcueoi nPUpPoobsl.

Bausinue paxkTopoB cpebl HA U3MEHYUBOCTH OPraHU3MOB.
[Heanb: BeisiButh BusiHre (PaKTOPOB Cpelibl HA U3MEHYMBOCTH OPTAHU3MOB.

OO0opyaoBaHue: MyKOp, TUTATENBHBIA CyOCTpaT, MpermapoBajgbHasi Urja, CTCKIISTHHbBIE

COCY/BI.
Xoa padoTbi

OnpeOeﬂeHue 6/IUAAHUA c6ema HA USMEHUUBOCMDb
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niecnesoz2o pubda mykopa.
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1. Beipactute mykop (Oenyio IuUieceHb) Ha BIQXXHOM XJieO€ WM BapeHOMl CBEKIe
(MOPKOBH), KOTOPBIE MOJIOKHUTE B CTAKaH UM 11eJIJI0()aHOBBIM MAaKeT U MOCTaBbTE B

TCIIJIOC MECCTO.

2. Ilocne Toro kak cropsl MyKopa CO3peIoT, BO3BMUTE JIBa CTEKJITHHBIX COCY/1a, HA THO
KOTOPBIX TIOMECTUTE MUTATEIbHBIN CyOCTpaT (XJ1e0, OBOIIM), U C TOMOIIBIO UTJIBI
IIEPEHECUTE TyZa HEMHOT'O CIIOpP MyKOpa.

3. bankm 3akpoiite. OmuH cocyn (OIBIT) TMOCTAaBbTE B TEMHOE MECTO, APYTrou
(KOHTPOJIb) OCTaBLTE HA CBETY. Bece ocTanbHble hakTophl (TeMneparypa, BIaKHOCTb
U T.J1.) TOJDKHBI OBITh OAMHAKOBBIMU. Uepes 7 CyTOK CpaBHUTE PE3yJIbTaThl: TyCTOTY

IpUOHBIX HUTEH U CIOPAHTUEB. 3aMUIINUTE PE3YIbTaThl B TAOIUILY:

YciaoBud onpIiTa

I'yerora rug
(rae nplliHee)

I'ycTrora cnopanruen
(rae 00JIb1IIE)

BriBoa

Ha cBery

B temuoTe

Kakast "3MEHUMBOCTbD MPOSBUIIACH B JAHHOM ONBITE?

Tema 1. Ixkonozus. OcHoevl 2apmonuu 6 npupooe.

HN3y4yenue popmM B3aMOOTHOLICHUHA MEKY OPraHU3MaMMU.

[Heab: M3yunts HopmMbl OMOTHYECKHX B3aUMOOTHOIIICHUH B DKOCHCTEME W BIIHMSHUE
abnotnyeckux (HakTOpOB Ha KU3HECTIOCOOHOCTH OPTaHU3MOB.
OOopyioBaHMe: THUTATEIBHBIN CyOCTpaT, MyKOp, MEHUIWILI, MpernapoBaibHas WUria,

yamku [TeTpu.

Xoa padoTbI

1. Bripactute B Tpex OaHkax c¢ xyieboMm (oBomamu) Mykop. OJIHOBPEMEHHO B
OT/IeJIbHOW OaHKe BBIPACTUTE Ha XJieOe MEHUIUIIT (3EJICHYIO TIJIECEHb ).

2. Mykop B ofHOM OaHKe 3apa3uTe COpaMy MEHUIIILIA, APYTYI0 OaHKY TTOCTabTe
pAIOM, HE 3apakas MEHUIMILIOM, a TPEThIO TIOCTaBhTE B KAPKOE CYX0€ MECTO.
Bce Ganku 3akpoiite.

3. HabGmronatite B TeueHue / — 8 mHElH 3a mpolieccaMy MPOUCXOISAIIUME B OaKax.

4. OOBbSICHUTE MPUINHBI TPOUCXOISIIIETO.

YciaoBus onbiTa

Pe3yabTarhl HA0MI0O1eHUTA

BbiBOI

Myxkop ¢ IEHUIMIITIOM

Mykop 6e3  meHHu-
1A

Mykop B XKapKom
CYXOM MeCTe

Tema 5. I'enemuxa. Bcezoa 1u npaé Menoenn?

POJIEBAS HUI'PA

Meoduko-2eHemuueckana KOHCYyabmauus

39




ue.m,:

1. [1o3HAaKOMUTPH YUaAITUXCS C HA3HAYECHUEM MEJINKO-TeHETHYECKUX
KOHCYJIbTAlINM;

2. [Tokazath 3HaueHHUE 3aKOHOB I'€HETUKHU B IMIPAKTHYECKOMN KU3HU YeJI0BCKA;

3. CoBepIeHCTBOBATh YMEHUS COCTABJICHHSI U PEIICHHS TEHETUISCKUX 3a71a4.

Oprauusanus: 3 TPy, B3aUMHO MEHSIOIIUECS POJISIMH: TAIUCHTHI, TCHETHUKU
(MEIUKHU-KOHCYJIBTAHThI ), SKCIIEPTHI.

Ponb _nayuenmos: coctaBuTh 3aJlayd, KOTOpbIEe TpeOyIOT oOpalieHusi B MEIUKO-
IeHETHYECKYI0 KOHCYJIbTalUIO.

Ponv _koncynomanmos: pemmth MpoOJeMbl MNAlMEHTOB, ONPEAEIUTh BO3MOXKHbBIE
BApUAHTHI PAa3BUTHUS COOBITUH.

Ponv sxcnepmos:  OLEHUT KOPPEKTHOCTb U CIIOKHOCTb 3aJaHUN, COCTaBJICHHBIX
«MALMEHTAMW», ¥ IOJHOTY PEIICHUs TPOOJIEMbI «KOHCYIbTAHTAMM.

Oo6opynoBanme: OCHIKUKUA, CIPABOYHBIE MaTepUalibl M0 NEHETUKE YeJIOBEKa, JUCT
AKCIIEPTHOU OIICHKH.
ILnan 3ansiTHA
1. BcrynuTenbHOE CIOBO YUUTENS.
2. Ponesas urpa « MI'K».
3. IlonBenenue UTOTOB.

XO0/1 3AHATHUSA

1. BerynuresibHOE CJI0BO YUUTeEJIS.

I'eneTnku yTBEpXmaroT, 9T0 95 — 98% HM3BECTHBIX YEIIOBEUECTBY 3a00JICBaHUM
HACJIEICTBEHHO TMIPEAPACION0KEHHBIE: 3TO W IMOPOKH BHYTPEHHUX OpraHOB, U
bu3nYecKue ypoACTBa, U IMCUXHYECKHUE 3a00JICBaHUS, W 3a00JICBaHUS, CBS3aHHBIC C
HapylieHueM oOMeHa BeIIeCTB, U T.. [IoaToMy oCHOBHAsI 3a/1a4ua MEIUKO- TeHETUYECKON
KOHCYJIbTALIMM — OMPEACIUTh BEPOSITHOCTh POXKACHUSI O0JIHLHOTO peOCHKAB CEeMbe, TIIe
XOTs Obl OJUH U3 pOAUTENEH WM POJACTBEHHHKOB CTpPaJaeT HaCIeACTBEHHBIM
3aboneBaHueM. B HacTosiliee BpeMs, B CBA3M C YXYJIICHHEM HSKOJOTHYECKOU
oOctaHoBkH, ponb MI'K Bo3pactaer. HekoToppie XHMMHUYECKHE MaTepHabI,
UCIIOJIb3YyeMble B OBITY, KOCMETUKE W mapdroMepuu, JIEKapCTBEHHBIC Iperaparhl,
MUIIEBbIC JOOABKH, TEHETUUYECKH MOAUMUIIMPOBAHHBIC MPOIYKTHI, PA3IUYHOTO poja
U3ITyYCHUsI, & TAKXKE aJIKOTOJIb, Ta0aK, HAPKOTUKHU H T.J. — BCE ATO MOIIIHBIC MyTareHsbI,
MOBBIIAIOIINE YPOBEHb MyTallUi B YEJIOBEYECKOM opraHuzme.CoMaTH4ecKue MyTalluu,
BO3HHUKAIOIIME Y YEJIOBEKAa, IO HACJIEACTBY HE NEpedaroTcsi U Jaxe MOTyT He
MPOSIBIIATBCS, €CIM HOCST PEUECCUBHBIN XapakTep. A BOT TI'€HEpPAaTUBHBIE MyTalluu
OMacHbl TE€M, YTO Y 3J0POBBIX POAUTENECH MOTYT POXKIATHCA J€TU C CEPHE3HBIMU
HACJIEICTBEHHBIMH 3a0osieBaHusIMU. Oco3HaBasi ’TO MHOTHE CEMbHU, JKEJIAIoNue NMETh
3I0POBBIX JIeTeH, O0OpallaroTCs B MEIUKO-TEHETUYECKHE KOHCYJIbTalluM, TJe B
pesysbrate  J1abOpaTOPHBIX  UCCIEIOBAHHWM, C TPUMEHEHHEM  COBPEMEHHOIO
000pyIOBaHUsI U METOIUK, ONPEACISICTCS JOJISI PUCKA POXKACHUS OOJBLHOTO peOCHKa Yy
KOHKPETHOM CEMbU WJIX C TIOMOII[BI0 aMHEOIIETUYECKOT0 METO/1a —
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HaJIMYHE WA OTCYTCTBUE HACJIEICTBEHHBIX MATOJIOTHI y KOHKpEeTHOTO pebenka. MHorma
B MI'K o0pamarmTcs ceMbH, COMHEBAIOIIMECS B POJCTBEHHBIX CBS3IX MEKIY
poauTtensiMu (Jaiie Bcero otiamMu) u nerbmMu. Ha atu Bonpocsl MI'K Toke maeT oTBeThI
C OIPECIICHHOM J0JIeil BEPOSATHOCTH.

Wrak, ceroanst Mbl norpoOyeM cedsi B poJid METUKOB-KOHCYJIbTaHTOB, TAIUEHTOB
MTI'K u skcniepToB.
(Obvasnsaomes npaguia uepsvl, 0AOmMcs UHCMPYKYUU, pacnpeoesisiiomcsi Ha 2pynnol).

2. Urpa «MI'K».
Vuainuecs, pacrlpele/MBIIACh, Ha TPYIIbl, BBICTYHNAIOT B ONPEICICHHOW pOJIH:
«MEMKOB-KOHCYJIBTAHTOBY», «IIAIACHTOB», «IKCIEPTOB». [ PYIIIbI MEHSIOTCS POJISIMHU.
B pe3ysbraTe KaKablil yYeHUK MOXKET MOMPOOOBATh Ce0s B PA3HBIX BUIAX ICATCIBHOCTH.
IIpuMepHbIe BApHAHTHI 32124
(npeonosicennvie yuawumucs)

Ne 1. IlepBblii pebeHOK B ceMbe 00s1eH (heHmkeTonypueil. Ob6a poauTenn 310pOoBbI (HE
UMEIOT (PEHOTUIIMYECKOTO TMPOSBICHUS Tpu3HaKa). KakoBa BEpOSTHOCTH POXKICHUS B
ITON ceMbe 3A0pOBOro pedeHka. KakoBbl MpUYMHBI POKICHUS Y 30POBBIX POIUTENEH
OOJILHBIX JEeTEi?

Ne 2*. B cembe mpobiiema: o0a cympyra TEMHOBOJIOCHIE W Kaperjiasble, pOIAUTENN
CYNpyrOB HMEIOT TaKW€ K€ TMpPU3HAKU, a CJAUHCTBEHHBI pPEOCHOK B CEMbE
CBETJIOBOJIOCHIN U TOTY0O0TIIa3bIil. My yTBEPKIAET, YTO TAKOE HEBO3MOXKHO U OOBUHSIET
cynpyry B HeBepHOCTH. OOOCHOBaHHBI JIU OOBUHEHHUS Cynpyra’?

Ne 3. JIBe cymnpysKecKHue Imapbl COMHEBAKOTCS, B TOM, YTO IOJIYYMIU U3 POAJIOMA CBOMX
COOCTBEHHBIX J0uYepeH, T.K. 00€ JE€BOYKH POIWINCH OJHOBPEMEHHO, pOJbl ObLIU
TSDKEJIbIEe, U JIEBOYKAM HAJIENM OMO3HABATEJIbHbIE OMPKU TOJIBKO HA CIIEAYIOIIUI J1€Hb,
nocie poxaeHus. Y oanou napel poaurteneit | u Il rpynmnel kpoBu, a y BTopoil napsl —
Il u . ¥ Mamu Il rpynna kpoBu, a y Maitu — IV. Ob6e pomutenbckue mapsl
YTBEPXKJIAIOT, YTO UX JI0UYb MOXKET UMETh TOJIbKO |l rpymimy kpoBu U HE MOXKET UMETh
IV. Kak pemmmrts npodnemy? MccnenoBanue JJHK ouens poporocrosias mpoienypa u
POJMTENH HE MOTYT €€ ce0e TTO3BOJIUTD.

No 4, Mononas cynpyskeckas rapa MeuTaeT o peOeHKe, HO KeHa OOUTCS 3aBOAUTH JCTEH,
T.K. €€ OpaT yMep B paHHEeM JeTcTBe OoT remoduauu. HUKTO U3 pOACTBEHHUKOB CO
CTOPOHBI KEHIIMHBI reModrineit He ctpangan. O0a cynpyra Takke 310pOBbl. MOXKHOJIH
JaHHOM Tape uMeTh netei? KakoBa BEpOSTHOCTH POXKIEHUS OOJMBHBIX TeModuimei
neTeit B JaHHou ceMbe? Kak MOKHO TIpeynpeiuTh poskieHrne 00a5HOTO pedeHKa?

3. IloaBeneHue UTOrOB
[To oOKOHYAHUH UTPBI, TOIBOASITCS UTOTH IO JTUCTAM DKCIEPTHOM OIleHKU. OOCYKAAF0TCS
pEe3yIbTaTHI.
JIMCT 3KCIIePTHOM OLlEHKU

dD.1U. (OR /R
Onenka Onenka
«HAHEHTOB» «KOHCYJbTAHTOB)»
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HNTorosoe 3aHuarue

HUrpa «3dcradera»

42




AKTvanu3auusi: JaHHas ¢opMa 3aHATHS CTUMYJHPYET [103HABATEIbHYIO
AKTUBHOCTb Y4YaIllUXCs, pPa3BUBA€T BHUMAaHUE, yMEHHE (OPMYJIUPOBATH BOMPOCHI,
OLIEHUBAThH PA0OTY APYTUX yUALTUXCA.

[leap: moBTOpEeHNE U 0000IIEHNE H3YUYEHHOTO MaTepuraa o 3JIEKTUBHOMY KypcCy.

HOZ!FOTOBHTeﬂbeIﬁ JTAIl. OIICPEKAKIICC 3aJaHNEC 3a HECACIIO OO0 IIPOBCACHUS
HUTOI'OBOI'O 3aHATHA: IIOATOTOBUTE I10 1-2 BOIIPOCa 110 U3YUYCHHBIM TCMAaM.

Il1ad 3aHsaATUA

BcerynurensHoe CI0BO yuuTeNs. 3aJaHUe YUCHUKY.
Ocradera.

O1ieHKa BOIIPOCOB U OTBETOB.

ITonBeneHue UTOTOB.

o e

IlpaBuJa npoBeieHus 3cradernl

1. Ha3BaHHBIN yYEHUK OTBEYAET HA 3a/IaHHBIA BOMNPOC, BBIJBHIAa€T CBOM THIIOTE3bI,
apryMEHTBI M 33J1a€T CBOM BONPOC CIECAYIOIIEMY YYEHHMKY U T.[I. MOKa KaXKIbIA
YUYEHHK HE OTBETUT Ha BOMNPOC U HE 3a7acT cBOil. KoinuecTBo BONMpPOCOB 3aBUCUT
OT KOJIMYECTBA YUalIUXCsl, TIOCEUIAIOUX KypC.

2.  OLeHKy BOIIPOCOB U OTBETOB. JAET YUUTENb U YUEHUKU B OLIEHOYHBIX JIUCTAX B BUJIE
0aJI0B, BHICTABJISIEMbIX HAIPOTUB (PaMUJIMM YYEHUKA: B KPACHOM CTOJIOLE OLIEHKA
3a BOIIPOC, B 3€JICHOM 3a OTBET, B CHHEM 33 OPUTMHAIBHOCTh U HAXOAYNUBOCTb.

3. Ilo pesynpTaTam aHanmm3a OIEHOYHBIX JINCTOB OIMPEACTSIOTCS MOOETUTENN B TPEX
HOMMHALMAX: «3a CaMblii HHTEPECHBIM BOMPOCY, «3a caMbli JTyUIIUHA OTBETY, «3a
OpPUTHMHANIBHOCTh U HAXOJUYUBOCTbH.

XO0J1 3AHATHUS

1. Berynure/ibHOE CJIOBO YYUTEJIsI.

Ceromnsi y HacC 3aKJIIOUUTENFHOE 3aHsATHE TIO0 Kypcy «buomorus B 3amadax». B
TEYEHUE BCEr0 ATOTO BPEMEHU MBI YUWJIUCHh MBICIUThH, HAXOAWTHh PEIICHUS, 3a]aBaTh
BOIPOCHI, CTABUTH 1I€TTH, COCTABJISITh 3aJlaHus, HaOII0aTh, MBITAIIMCh OMPEACIUTHCS C
npoduiaem o0ydeHus B cpeiHei mikosie. M ceroHs Mbl MOJIBOAUM UTOTH.

Jlammac ytBepxman: «To, 4ToO MBI 3HaeM OTpPaHHYEHHO, a TO, YTO HE 3HAEeM
OeckoHEeYHO». MBI pemmiu MbICYy 3aJad, HO 3TO TOJBKO Karulsi B MOpPE IMO3HAHUS.
[IpupoaHoe OOOMBITCTBO YeIOBeKa U 0ECKOHEYHOE pa3zHooOpasue *Ku3HU U popMm ee
IPOSIBJICHUS HE MEPECTAIOT CTaBUTh NEpe]] YeIIOBEKOM BCE HOBBIE U HOBbIE BOmpochl. U
s BaM MpejJiarar0 IpOBECTH UTOTOBOE 3aHsTHE B BUAE 3cradersl. (O3Haxomnenue c
npasunamu scmagemut). Bbl Homyunim onepexaroliee 3aaHue, a, 3SHaYuT, UMEJId BpeMs
JUTsL TIOMCKAa MaTepuana, JUisl COCTaBJICHUS MHTEPECHBIX 3aJaHuil U BompocoB. Mrak,
scTadera crapTyer.

BapuaHTbI BOPOCOB yUUTEINS
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1. * Jina neuenus eupycHvix 3a001e€8aHUll UCHONb3YEMCA JIeKApCmeo, 6 COCMmas
komopoeo éxooum gepmenm /[HKasza. Bcezoa nu s¢hghexkmusno smo nexapcmeo?
llouemy?

2. * Kakou npoyecc omobdpanxcaem peakyus: 2 H,O —H™+ 4e + O21. Koeoa on
npoucxooum?

3. Ckpewusanue KOpOMKOXBOCMbIX KOWIEK MedcOy CcoO0l 6ce20a Npusooum K
NOSGNIEHUIO 8 NOMOMCHIBE KOPOMKOX80CMbIX U OIUHHOX8oCmbIX Komam. Kakoguvl
2EeHOMUNBL KOPOMKOXBOCMbIX KOULEK?

4. Cmamucmuyeckou  3AKOHOMEPHOCMbIO  3AKOHA  pACUenjieHus  s6Jsemcs
pacwenienue no ¢enomuny 6 coomuowenuu 3 . 1. Oomako unozoa smo
coomHouenue Hapywaemcsa. Hazosume xax mooicno Oonvule npudur HapyueHus
CMAamucmuKu.

2. IlpoBenenue 3cTagernl

VYyamuecss B MPOU3BOJILHOM TOPSAKE 33Jaf0T COCTABJICHHBIE 3apaHee BOMPOCHI
KOHKPETHOMY yueHUKY. OLEeHKY MPEeaIoKEHHOTO BOMPOCa OCYIIECTBISIET OTBEYAIOIIHIA,
a oTBeTa 3ajaronuii Bompoc. OcTanbHble YYCHUKH M YYUTENb OICHUBAIOTU BOIPOC, U
otBeT. OleHKa MPOBOAUTCS MO TPEM KaTErOpUsSM: KOPPEKTHOCTh U MO3HABATEIbHOCTh
BOIPOCA; MOJHOTA, JIOTUYHOCTh U APIryMEHTHUPOBAHHOCTb OTBETAa; OPUTHMHAIBHOCTH U
HaXOJYMBOCTh IPU OTBETE.

3. [logBeneHne UTOroB

BriOpanHast U3 yucia yqamuxcsi cueTHasi KOMUCCHSI ONpeessieT MaKCUMaIbHOE
CyMMapHO€ KOJIMYEeCTBO OajuioB 3a BONPOC, OTBET, OPUTMHAIBHOCTH. [lo wmTOTam
IIPOBOJUTCS HArpakIeHHE MoOeUTENEeH «OpACHAMI»: «3a CaMblii HHTEPECHBI BOIPOC,
«3a caMblii Ty4IIHA OTBET», «3a OPUTMHAIBHOCTD U HAXOIUYHUBOCTbBY.

OueHOYHBI JUCT

®.U. yueHuka Onenka Bornipoca | Ouenka orBeta | OpUrMHAIIBHOCTD
Y HaXOJYUBOCTD

HleMellaHue.' MakcumanvrHoe Koauvecmeo oannos — 10.

BapuaHTbl aHKeT
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ok~ D e

AHKeTta 1.

Hpagsarcs nu Bam 3anatust Ha nanHoM Kypee? [louemy?

Uto HOBOTO BHI y3HAIM?

Yemy Hay4uHJIUCh Ha Kypce?

Bynere nu Bl ucnons30BaTh MOJTyUYEHHbBIC 3HAHUS HA TTPAKTUKE?

ITomor iu Bam kypc B BeIOOpe nipoduist o0ydeHus?

AHKeTa 2.

Hackonbko comepxaHue Kypca COOTBETCTBOBAIO TBOMM OXKHUIAHUSIM ?
(HYJHCHOE NOOYEPKHYMb):

ITonHOCTEIO;

YactuuHo (0xugai 00JIbIIEro, 03KUIal MEHBIIIETO);

He cootBeTcTBOBaO (0K OOJIBIIETO, OKUAT MEHBIIIETO).

Kakwne MeTompl 1 mpreMbl UCTIOJIB30BAIMCH HA 3aHATUSAX YIUTEIIEM YaIle BCero?
(HYIHCHOE NOOUEPKHYMb):

becena; e  DKCKypcus;

Jlekuus; e  JlemoHCTpauMs ONBITOB;
«Mo3roBoi WTypm»; e [IIpoextHas MeToHKA.
Hucnyr; e Jlpyroe (onucarb)
[IpakTukym™m;

Kaxkue u3 ucnonp30BaHHBIX METOJIOB, IO-TBOEMY, ObLIIM HanboJIee yIauHbI,
UHTEPECHBI?

Yro Tebe nano n3ydeHue 3Toro Kypca?
[Tomormno nu u3y4eHue JaHHOTO Kypca B BbIOOpe JanbHeiiero npodusis o0ydeHus ?

TBou npeIoxKeHus: OpraHu3aTopam MpeAnpohUILHON MOATOTOBKH:

CopaBouHble MaTepUaAJIbI

45



Bun

Yucjio xpomocom (2 n)
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Cobaka momarHss 78
ummnanze 48
UYenoBek pa3yMHBIH 46
CBuHbBSA 40
Komka 38
JHpozoduia 8
Jlomagunas ackapuja 2
Kaprodens 48
[Tmenuna Miarkas 42
Tomar 24
Poxb 14
Kykypy3za 20
Konckue 60051 12
I'opox moceBHO# 14

1. Ionnoe oomunuposanue

O0BeKT

JoMUHAHTHBIA NPU3HAK

PeneccuBHBIN NPpU3HAK

I'opox nmoceBHOM

Kentele cemena

3eneHnle ceMeHa

I'nankue cemena

MopIiurHHCTEIE CEMEHA

KpacHb1i1 BeHUnK

benwit BeHunk

Bricokuii poct

Kapnukossiii poct

[Timon Oenbrit

Tlnon »xenToiit

TrikBa
JuckoBuanas popma HlapoBunnas gpopma
Kpyrnas ¢popma I'pymeBunnas Gpopma
Tomat Kpachsiit on Kenareli 1o
Beicoknii Husknit
Pannecnenocts IToznHecnenocTs
Osec Hopmaibuslii poct I'mranrckuii pocrt
KpacHsble rinaza Bumnessie rinasza
Hpo3oduna Cepoe Teno UYepnoe Teno

HopmaiibHble KpbUIbs

3ayaTOYHbIE KPBLIbS

Mopckasi CBUHKA

YepHasd mepcTb

benas mepcrtb

Kopuunesas mepctb

JInuHHas mepcrhb

Kopotkas mepcrs

MoxHarast epCTh

I'manxas mwepcerb

YenoBek

TeMHBIE BOJIOCHI

CBeTIIbIE BOJIOCHI

HepBI)KI/Ie BOJIOChI

Prrxne Bostocel

HOpMaJ'ILHaH IIMIMCHTAaIIuA

AJp0UHA3M

Kapwe rinasa

['ony6rie (ceprie) riasza

bonbmue rina3a

Manenbkue riia3a

ToncTsie ryObl

Toukue ryOsbl

«Pumcknit» HOC

[Ipsimoit HOC

[MonupaxkTunus HopwmanbsHoe cTpoeHne Kuctu
Kopotkonamnocts (Opaxunaktunusi) | HopmanpHas aivHa naabies
Becnymku OTCyTCTBHE BECHYIIEK

Hwuskuit poct

Hopmanbnslii poct

Hopmainbnslii cinyx

Bpoxnaennas rimyxora

Pe3y0'HOHO)KI/ITCJ'IBHOCTL

2. Henonnoe oomunuposanue

O0BeKT

IIpu3HaKku romo3uror

Pe3yc-oTpunarenbHOCTb

IIpuznaku
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JoMuHaHTHBIE

PeneccuBHbIE

reTepo3uroT

3eMIIIHHKA

Kpachslii mog

benwii miox

Po3oBbIii 10

JlyImmcThIi TOpOIIEK

Kpacub1ii iBeTok

beblit nBeTOK

Po30BoIi 11BETOK

JIbBUHLBIN 3€B

KpacHslii BeTOK

Benwiit nBeTOK

Po30BbIi LIBETOK

[upoxwuii 1ucT

VY3kuit muct

Cpennuit nuct

Kyps! annanysckue

YepHoe onepeHune

benoe onepenue

INonmy6oe onepenne

KypuaBoe onepenue

I'magkoe onepenue

BomnHucroe onepenue

KPC (xopoBsr)

Kpacnas mepctb

benas mepcth

Yanas mepcTh

UYepHas mwepcTb

benasa mepcrtb

Cepast mepctb

YenoBek

Hopmanbnsiit
reMOTJIOONH

CepHOBI/II[HOKJ'IeTOLIHaH
aHCMUA

YacTtb 5pUTpPOLIUTOB
CeproOBUAHON (HOPMBI

Kypu4assie BOnoChI

IIpsimMbIe BOJIOCHI

BonHucTteie BOJIOCH

3. Hpumaku, CUenjieHHble C NOJIOM

O0bekT JloMMHAHTHBIN NPU3HAK PeneccuBHBIN NPpU3HAK

Hopmanbnas cBepThIBaeMocTh | 'eModuns
KpOBHU

Yenopex HopwmaiibHOe 11BeTOBOE 3peHue JanbToHM3M
HopmanbHoe paszBurHe NOTOBBIX | OTCYTCTBHE OTOBBIX JKEJIE3
Kenes
Cepas okpacka Tena Kenras okpacka Tena

Hpo3odpuna

KpacHs1i1 niger ria3s

Bbenwiit niBeT rnas

Komka

UepHast okpacka mepCcTr

Kenraa

OKpacka  MHIEpCTH, y

TCTCPO3UTOT UCPCIIaxoBad

4. Ilpusnaku, onpeodenarouiuecs 08yMa 63auUMOOCUCMEYIOUUMU 2EHAMU

Onpenensirorcs ABymst Onpenensirlorcs ABymst Onpenensrorcs
ObneKT HeaJ/lJIeIbHBIMH Hea/NIeIbHBIMHU OHUM
JOMUHAHTHBIMHU I€HAMHM | PeHEeCCHBHBIMHM FeHAMH | JOMHMHAHTHBIM I'€HOM
(A+B) (atb) (A+b unu a+B)
Jlomaaw Cepas (THEeast) MacThb Poixas macthb Boponas mactp
Mpi1ub Cepas (arytn) okpacka benas oxpacka Yepuas (A+b) wm

Oenast (a+B)

Jyx

KpacHnas nykoBuia

benas nykosuna

Kenras JIYKOBHUIIA
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