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MNpeaucnosue ONa yuynuTens

TIpakTHKYM CHY:RHT NpPHAOKEHHeM K y4eOHMKY Npoduab-
Horo ypoeHsa <«Bnomorusa. O6masa Ouosormsa. 10—11 xaac-
cul» nox peaaknmueit B. K, Ilymuoro m I'. M. duMmuua
(M.: IIpocsenienue, 2006). IIpakTHKYM cozepkuT JabopaTop-
Hele paboTEI, 3ajauH II0 XHMHH KJETKH M MOJIEKYJAAPHOH Ou-
OJIOM'MH H NPHMEpbl HX pPellleHHdA, & TAKMKEe TeCTOBhIe 3aiaHUA
ANA NOATOTOBKM K EAMHOMY rocyaapcTBeHHOMY SK3aMeHY. 3a-
OaHNEe TMPAKTHKYMA MOMKHO HCOOJL30OBATE H OAS MNOATOTOBKH
K OGMOJIOTHYECKUM OJUMIOHMAZAM PA3HOIO YPOBHA.

IIpeanaraemele aaboparopHbele pabOTEI MMEIOT DPA3HBIH
YPOBEHL CJIOMCHOCTH: OHH MOTYT OLIThL KaK IIPOCTHEIMH, Tpeby-
IOIMUMH MHHHMAJBHOTO OBOpPYAOBAHMA H PEAKTHBOB, TaK H
AOCTATOYHO CHOMHEIMH. B pmesom paGoThl U MOCAEAOBATeNE-
HOCTH KX IIPeACTABJEHHUA COOTBETCTBYIOT I['oCyaapCTBEHHOMY
CTAHZAPTY NMPOOUIBHOTO 00PA3SOBAHHA K H3JIOMKEHUIO MaTepH-
ana B ydebHukKe. B paGoTax NpHMBOAATCA 3JE€KTPOHHO-MUKPO-
cKonmH4YeckHe doTorpadmu KieTOWHBIX OPTAHOHAOB H (oTorpa-
bun cragmit MuTO3a M Meliosa VY JKHBOTHHX, HO3BOJIIOIINE
MPOBOAUTE KOJHYECTBEHHEIE LHTONOTMYECKHEe HCCIAeNOBAHHA.
Bneperie npepsoxeHbl paGoTH MO IMTOTeHETHKE MJIEKOIINUTA-
omux. Jaa OoJBIIMHCTBA IIKOJ celuac AOCTYNMHA MHOMH-
TeJbHAA TeXHHKA, MO3BOJAKINAA NOAYIATh Ka4eCTBeHHLIE KO-
IIHH OPEeACTABJEHHEIX doTorpaduit, 4To AejlaeT BO3MOMKHBIM
nopoBegeHne 3TUX pabor.

B Tex pasgenax, rae 3TO BO3SMOYKHO, ABTODHI NBITAJHCH
JATh MAKCHMAJLHOE KOJHYECTBEO METOAWK M MATEpHaIa AJA
paGoTri. IIpenogaBaTenr MOKeT BBIOHPATE TE, IAJA LpoBeHe-
HHA KOTOPBIX €CTh BOSMOMHOCTH H VCJIOBHA. A BRIDOJIHE-
HHAA OTAEJIbHBIX 3aRaHHil, HaNpHMep AHANTH3a KAPHUOTUIIOB C
XPOMOCOMHEIMH MYTAIIMSIMM, MOJKHO pasAejHTh KJjacc Ha
TPYINBl, KamAad H3 KOTOPHIX padoTaeT Haj OAHHM H3 Hped-
JOMMEHHEIX 3agaHHi. _

HexoTopele mpakTHYeCKHEe DPaGOTEI HeOGXOZHMO BHIIOJ-
HATH NOA TATOH; TO paGOTH ¢ HUCNOABL3IOBAHNEM XJIOpodopM-
HEIX DACTBOPOB KHPOB M AHAJN3 CKPEIUHBAHUA Aposodui.
Ilono6uble uccaeOBaHUA PEeKOMEHAYETCA NMPOBOAUTE Ha Oase
BHICIIETO Y4eOHOTrO 3aBefeHHS, OCHAIEHHOrO Tpefyemoil ammna-
paTypoii,



J1abopaTopHbIN NPaAKTUKYM

MNpasuna odopmneHuns
nabopatopHbix paboT

HOna smnonueHusa gaGopaTOpHBIX paloT YYeHHK JOJMKeH
HMeTb TeTpalb, ansbom Ana pUCOBAHUMA, KapaHAalln (IIpOCTOH
H I BeTHEIE).

Kaxpaa nabGopatopuHaa paGora goaxxHa ObTH odopMJIeHA
B TeTpaau. B Heil sanmucrIBAIOT HadBaHWe paloThl, MATePHAaJB]
A MeTOAHKM (NepeducnATcA KCCIeZOBAHHbIE MATEPHAaJIbl M
HCINOJL30BAHHEIE METOAHMKH), Pe3yIAbTATH (0ORIYHO B BHJIe
TabJINI[) B BHEIBOABI.

B annfoMe BBHIIONMHAKT 3apPHCOBKH MHKPOCKONHYECKHX
IIpenapaToB, HaKJeHBaloT dororpadpHu XpoMOCOM IPH aHAJM-
3¢ KapMOTHIOB. PHCOBATL MOKHO TOJBKO HA OAHOH cTOpoHe
aucta. o HaAYAJIA 3APHCOBKM B BEpPXY CTPAHUIILI 3ANNCHIBAIOT
HaspaHue paboTel. PucyHOK AosxeH OBITH KPYIHBEIM, AeTANH
Xopomro pasanuuMel. Ha Ka'XIoM pHCYHKe caeayer obozHa-
YHUTH ero 4YacTn. K OTAeABLHBIM YyacTAM OOBEKTA CTABAT CTpe-
JJOYKH, IPOTHB KaKA0H NUIIYyT HasBaHue. Hagnucu BRIMOJHA-
I0T TOJABKO MNPOCTHIM KapaHAamloM. Bee Hazmuen AOJMEHEBI
6BITL MApaINensHB! APYr APYTY.

Ecau paboTa BHINOJHEHA NPABHILHO, B KOHIE 3AHSATHA ee
MOANHCHIBAET Npenofasarent. Eciau pabora He COOTBETCTBYeET
HeOOXoguMBIM TpeOOBAHMAM, €€ CJeAyeT NepeaAenaTh.

PABOTA Ne 1

OGnapyxenHue Genkos, yrnesoqos, iMnugos
W euTaMuHOB B Ouonornvyeckux obbexrTax

Ienn. IoxazaTs Hanwuue GENKOB, YI€BOXOB, JHIIUAOB H
BHTAMHHOB B PAa3JIMYHBIX OHOJIOTAYIEeCKHX O0BEKTax.

[.O6HapykeHue OGeIKOB

OGopyaosanmue. IllTatTus ¢ npobuprKamMu, KamejJbHHIA, HH-
NeTKH €MKOCThI0 1 MjA, BogAaHasa DaHA.

PeakTHBRI. PacTBOp AR4YHOTO Oeaka, 1% -HEBIH pacTBOp Ke-
JaTuHa, 10% -Helii pacTBOp THAPOKCHAA HaTpH#A, 1% -HbIl
pacTBOp cviandara Meau, 0,5% -HeIil BOAHLIA pacTBOP HUHTUI-
pHHA, KOHOEHTPHPOBAHHAA a30THAA KHCJIOTA.

B



Xon paboTm

1. Buypemosas peaxyus (Ha oOHapy¥XeHHe NeNTHIHOHN
ceazn). B menounolt cpese arombl a3oTa, BXOAAIOUE B COCTAB
NeNTUAHON rpynmnel, o6pasylOT OKPANICHHEIE KOMIIJIEKCHBIE CO-
equHeHNd ¢ MoHamMH Mean. (Bemecrso OMypeT ¢ HOHAMH Me-
AH JaeT AHAJOTHUHYIO peaKmHIo.)

' BesoK KypHHOTO aAla oTAe HTE OT JKEJNTKa, Da3BeJUTe
AHCTHILIHPOBaHHOH BOAo# B 10 pas, mpoduneTpyiite 4depes
HECKOJIBKO CJjioeB Mapaun. B npobupky BHecHTe H Kaleasb
pacTBopa OenkKa, 3 KallJIH pacTBOpPA THAPOKCHAA HATDHS H
OAHY Kamlulo pacTeopa cyabbarta Meau(ll) n mepemermmaiite.
Conmepxumoe npobupxu npuolpeTaeT CHHe-PUONETOBYIO OK-
Pacxy. .

2. Hunzudpunoeaa pearyus (Ha oGHapy:KeHHe aMHHO-
rpynnsl). Besxku, noxumenTHAR U CBOOOZHbIE AMUHOKHUCAOTHI
BCTYNAIOT B PEAKIIHIO KOHASHCAHNH ¢ HUHrHApHHOM. IIpoaykT
KOHAEHCAIIMN OKpalleH B (HMOIEeTOBHINA LBET.

K 5 gannam pacTBOpa AHMYHOrO Oeska npuaeire 5 xameab
BOAHOrO pacTBOPa HHHTUAPHMHA H HarpeiTe A0 KHIOEHHA.
Yepes 2—3 MHUH HNOABJIAETCHA PO3OBOE HJIN CHHE-QHOJETOBOE
OKpalliBaHHe.

3. Kcanmonpomeunosaa pearxyusn. C noMolnblo 3Toi 1BET-
HOH peakmun B Oeilxe OOHADYKHBAXOT IHKJINYSCKHUE AMHHO-
KHCJIOTE, UMEIINHe B COCTaBe OeH30JBHEIE KOJAbIA (IPOHCXO-
ANT HHTPoBaHHMe OGeH30JBHBIX KoJel). B meaouHoil cpele
JKeAThle HHTPONPOM3BOAHEIE IMUKIHYECKHX AMHHOKHCIOT 00-
PasyioT COJH, OKPAIlleHHLIE B OPAHKEBHIH I[BET.

K 5 xanaam pacTBopa aAm4HOrO OesKa Jo0aBhTe 3 KAmaM
KOHILEHTPHPOBAHHON a30THOH KUCIOTH (ocTopo:xuo!). Brina-
naeT ocaZok. Ilpy HarpeBaHHUK OCRAOK PACTBODAETCA M PACT-
Bop npuoOperaeT *xearnifi mper. Ilocae OXJaMIeHNS MOXKHO
AoGaBuUTh B npobupky 5—10 Kamejgr pacTBOPa THAPOKCHAA
HaATpHUA A0 IOABACHHUA OPAHKEBOTO OKPAIIKBAIIHA,

IIpoBeaHTe 2TY e PEAKIHIO ¢ PACTBOPOM XeJaTHHa. Jle-
JaTHH HE COZEPKHT IHUKJIUYECKHX AMHHOKHUCIOT, IIO3TOMY
JKeNThH ocanok He Bmnazaer. (MMewpmuiica B nmpogake
JKeJATHH MOXKET COAEePKATE NPHMeCH APYyrux 0enxoB, IO3TO-
My MHOTZAA TOABIAETCH OYeHBb cAaboe KeNTOBATOe OKPAIINBA-
HHe.)



I. OGnapyXeHHue yrJadeBOoAOB

Ob6opynosanue. Illratue ¢ npoOHpPKAMM, OHOETKH €M-
KoeThd 1 Ma, Bogauasn GaHH.

PeakTunnl. 1% -HbIH pacTBOp KpaxMaja (KpaxMasibHOTO
kJaeiicrepa), 1% -HBIA pacTBOp caxapos3nl, 1% -HbI# pacTBOp
tbpyxTOabl, 1% -HEII pacTBOP UOAAa B HOAUJE KATHA (pacTBOp
Jlrorona), 1% -Herit cnupToBoOil pacTBOp o-HadTona (mepen mHc-
NMOJIb30BaHHEM pasBecTH B 5 pas BoAoii), 1% -Huiif cnupTOBOil
pacTBOp THMOJIa, KOHIOEHTPHPOBAHHAA CEPHAA KHCJIOTA, peak-
TuB CenuBanosa (0,5 r pesopumna, pacrBopeHHoro B 100 ma
20% -H0¥l cONAHOH KHCJIOTHI).

Xon patoTer »

1. Hodxpaxmarenasn peaxyus (Ha ofHapy’KeHHe Kpaxma-
aa), B npobupky eHecure 10 KameJh pacTBOpa KpaxMaia H
ORHY Kamiaio pacteBopa Jlorona. Ha6mogzaerca cune-gHoNETO-
BOe OKpAalllMBAHHE,

2. Pearxyus Moauwa (Ha o0Hapykenue meHTos). C mo-
MOINBI0 PEaKIHH ¢ TUMOJAOM (Mau ¢ a-HadTOoNoM) oOHApPYHH-
BAalOT He3HAUYNTEJIbHBEIE KOJIHYECTBA YIJIEBOAOB HJIN YIJIEBOZ-
HBEIX KOMIIOHEHTOB B CJOMHBIX COe[HHeHHAX. BHumamue!
IIpoONpPKH ACIKHEI OBITE OYEHEL UHCTBIMMH! .

B nBe npofSupku BHecuTe no 10 Kamenxs pacTBopa caxapo-
3bl. 3aTeM B OJAHY M3 HHX A00aBbTe 3 KalJH CIHPTOBOIO PacT-
BOpA THMOJIA, & B APYrYI0 — TaKoe YK€ KOJUYECTBO CIIUPTO-
BOTO pacTBopa o-HadToNa. B obe mpobupkn (ocropokHO!) Ha-
Jefire no 0,5 MA KOHODEHTPHPOBAHHON cepHO# KucaoTel. Ha
TPaHNIle ABYX SKMAKOCTEH HaON0AaT NoABJAeHHe KPAcHOTO
OKpaluHBAHMA B DpOOMPKE ¢ THMOJOM H (PHOJIETOBOTO B IIPO-
Onpre ¢ o-HadTONIOM.

3. Peaxyus Ceausarnoea (Ha ob6HapyKeHHe NeHTO3). Ppyk-
TO3A IPY HATPEBAHMNM C COJSAHOH KHCJIOTOH M pPeaopliMHOM A4a-
€T BHIIHEBO-KpacHOe OKpamHBaHHe (B KpPacHLIH LBET OKpa-
IleH MPOAYKT KOHReHCAIlMH pesopunMHa ¢ $ypdyponom, obpa-
30BABIIHMCA U3 (PPYKTOSHI).

B npobupky HanediTe 10 Kamens peakTura CelmBaHOBa H
2 Ranam pacTBopa (PYKTO3HI H OCTOPOMKHO HArpeHTe RO Ha-
yana KUNeHHusa. IIoABIAeTCA KpACHOe OKpallluBaHWe.

IIl. O6HapysKeHHMEe JIUINUAOB

O6opynosanne. Illratus ¢ npodupkamu, BoaAHAA OaHA,
IMMALIETKN eMKOCTHI0 1 MJI, CTEKJIAHHbIe CTAK&HYNKN, CTEKJIAH-
HEIE OAJIOUKH, Mapiaa anda GUisTpoBaHHA.

a



'PeaxTnBbi. CiApTOBO# pacTBOP PacTUTEJLHOTO Macia (He-
CKONIBKQ MIJUIMJIUTPOB MACJA DA&CTBOPHTH B paBHOM O0BeMe
abcoaoTHOre coupra), 1% -mEpiii XJA0podOpPMHEIA pacTBOp XO-
JecrepuHa, 1% -Hulit xn0opoOPMHLIN pacTBOpP PACTUTEIBHOIO
MacJja, KOHIEHTPUPOBAHHAA cepHAad KUCJOTa, AlleTOH, Kpacu-
Teab cyzan III.

Xoa paboThr

1. O0pazosanue xupoeoit amyrecuu. I{eemnas pearxyus
nHa aunudei. K 1 MI coHpTOBOTO pPacTEOpA PAaCTHUTEILHOIO
MacJjaa nobaBbTe 2 MN XOJOAHOH BOABEI H CHJIBHO BCTPAXHUTE.
O0Opasyerca MyTHadA Oenaa sMyabCUS.

B npodupky ¢ 0,5 ma Bogrl Job6aBetTe 3 KAy Macaa U of-
By xamiaw cyzana III. Haxoaamuiica moBepx BOABI CAOH Mac-
J1a OKpAMIABAETCS KPACHTeJNeM B KpacHBIH neert,

2. Hoayvwenue aeyumuna. JIeMUTNH OTHOCAT K rpynme ¢oe-
donunuaoB, OH BXOZMT B COCTAB KJETOUHKIX MeMOpaH. Jlemu-
THHA MHOI'O B TKAHAX MO3ra, a TaKXXe B JKeJITKC KYPHUHBIX AUIL,

B crakaHuUMK ODOJOMKHTE MOJOBHHY XKeJTKA KYPHHOrO HH-
o4 #, OOMEIIUBAA MaloUKoH, npuieiite 40 MJa ropadero coup-
ra. Ilocne Toro Kak pacTBOP OCTHIHET, OT(PHUILTPYUTE €T0 B Cy-
Xyil0 OpoOHpKY. PHARTPAT moJxeH OLITH Opo3pavyHEIM. B cy-
Xyio npoOupKy HajsedTe 10 Kameap aUeTOHa, 34TEM MO KANAAM
J00ABBTE MOJYUYEHHBIH CINPTOBOH pACTBOp JenUTHHA. BHma-
Jgaer GeJblli 0CAN0OK HEpPACTBOPHMMOIO B AlleTOHe JIEIIMTHHA.

3. I{eemrnas peaxyusra Ha xorecmepun. XOJNeCcTepHH —
sKuponoxoGHOe BeIeCTBO, MMelonlee GOJNBIIIOE 3HAUYECHHE IANA
opraHusMa. OH BXOJZUT B COCTAB KJIETOUHBIX MeMOpaH, ABJA-
eTCA NpenUIeCTBeHHUKOM KeJYHBIX KUCJIOT, BUTaMuHa D, nmo-
JOBEIX TOPMOHOB, POPMOHOB KOpPHl HAAMOYeUHUKOB. B OCHOBe
peakIMH JIeXKHUT €r0 cIocOOHOCTE OTAABATH BOAY M KOHIEHCH-
pOBAThCS B OKpAIIeHHEIE CORAHHEHHId.

B cyxyno npobupky Haneiite 10 xkanenb xaopodopMHOIO
pacTBOpa xojaecTepuHa U (OCTOPOKHO!) MO cTeHKE cocylda IPH-
aefite 0,5 MJI KOHUEHTPHUPOBAHHON CepHOH KHCJIOTHI, OCTO-
postHO BeTpAXHHUTe. Bepxmuit xmopodbopMHEME ciaoil oxkpaniu-
BaeTCA B KPaCHO-OpaHkeBhIi nBer. IIpofgesnaiiTe aTy *Ke peak-
U0 ¢ XJOpo(OPMHEBIM PACTBOPOM PACTUTENBHOTO Macja.

IV, ObHapyxeHUe BHTAMUHOB
O6opynosanne. IlliTtatns ¢ ODpoGHMpKaMH, OHOETKH €M-
KOCTBK) 1 M. '
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Peaxtusnl. Cok -bpyKTOB AN OBOIell, HAOPUMED KAPTO-
. tena aubo KanycTH (OKpPANICHHBIA COK CMODPOIHMHE] HJIH CBEK-
JBEI Heé TOUTCH, TAK KaK coOCTBEeHHAs OKpacka MacCKHpPYeT OK-
pacKy MeTHJIeHoBOTO cHHero), 0,01% -Hulil pacTBOD MeTHIEHO-
BOTO CHHero, 5% -HEIH pacTBop KapfoHaTa HaTpH#a, Tab/leTKH
M PACTEOD AJNS MHBEKIUI BUTAMHHA By (amTeuHbrit mpena-
par), 1% -uelit pacTeOp xmopmga mxeaesa(lll).

Xoa pabotm

. 1. O6napymenue sumamuna C. Buramun C (ackopSuHOBasS

KHCJIOTA) COAEP!KHTCA B CBEKUX 0BOmAaXx M PPYyKTAX, B JHCTH-
AX MHOTMX pacTeHHil. OH HeoOXOAUM KJIETKAM, TAK KaK y4acT-
BYET BO MHOTHX OKHCJIHUTEJIbHO-BOCCTAHOBHTENLHBIX PEaKI[MAX,
AKTHUBHPYSI WAH MHrHOUPYA HEKOTOphle (PepMeHTEHI. ACKOpPOH-
HOBYI0 KHCJOTY O0HAPYKHBAIOT 0 HUCUYEIHOBEHHIO OKPAIUHEA-
HAA OKUCIeHHOI JOPMBI KPACHTeJII MEeTHJIEHOROTO CHHEro, Ko-
TOpEIH OHA BOCCTAHABJAWBaeT B Oecupermyio Ggopmy.

B npobupky HaneiiTe 1 MJ CBe)XXeoTXKATOIO COKAa, MOOABE-
Te 2 KaNJH MeTHJIEHOBOTO CHHero M 2 xamiu xKapOoHaTa HAT-
pnsa. IIpobupky ciaerrka mogorperTe. CHHEAA OKpacKa HCYe3aerT.

2. Peppuxaopudnas npoba Ha eumamun By, Buramun By
COAEDKUTCA B Alllax, OedeHH, ApoKIxax, §oG0BEIX, JTOT BHUTA-
MHH UrpaeT BaKHYIO PoJib B O0MeHe aMHHOKHCIOT H JIHIHIOB.

IIpuroroebre 1% -HEII pacTBOP BHTaMuHAa By B BOoge. B
NpobUpKy HauleliTe 1 MJ pacTBOpa BHTaMHHA, J00aBbTE OAHY
KaIli0 pacTBopa XJopuiaa xenesa(lll), mepememaiite. PacTBop
OKDAITMBAETCA B KPAacCHEIM I{BeT H3-3a 00pa3oBaHUMA KOMILIEKC-
HOH coJu. '

PABOTA Ne¢ 2

BoigeneHne [e30KCUHYKNSONpoOTeMaa U3 TKAHW NeveHM.
KauyecTteenHHaa peakuna Ha AHK

Oens. Jorxazars, uro JIHK B opraansme cogep kuTcsa B BU-
Ae coefuHenua ¢ GenkaMH — HyKJeomporenga (JAHII).

OGopyaoBanme, IlltaTue ¢ mpobHMpkaMH, CTYNKa ¢ NECTH-
KOM, CTEKJAHHBIX IOPOIIOK HMJIH MEeJKHUHA IecoK, NMHIeTKA,
KPUCTANNIUIATOP, MEpHEIEC HUIMHAPEI obtemom 50 u 300 ma,
[IMIEeTKH €MKOCTBI0 1 MJI, JepeBAHHbIE MAJOYKN C HACEYKAMMU,
BogaHana Oanfa, Mapna Aafa QGUILTPORAHHSA.

PeaxTnsrl. Xnopua mHatpus (5% -HHH pacTBOp, COAEDKA-
muii 0,04% HETpaTa HaTpma), 0,4% -HBIA pacTBOpP PHAPOKCH-
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I8 HATpus, AndeHWIAMHUHOBHIN peakTuB (1 r audeHMIaMUHEA
pacTBopuTs B 100 My megaHoil YKCYCHOM KUCJAOTHI, K PacTBO-
py zobaBuTh 2,75 MJI KOHIEHFTPMPOBAHHON CepHOH KHCIOTHL),
IeYeHb CBEKAA MJIM MODOMKeHad, J

Xoa paGoTel

1. Buidenrenue desoxcunywneonpomeuda (AHII) us mra-
Hu neweny. Metoa ocHoBaH Ha cmocobHocTu JHII pacTBopATh-
CA B COJIEBHIX pacTBOpax OoJbHION MOHHOIN CHJAR M BHIAAATH
B OCAJOK NPH CHMXXEHUM UX KOHIEHTPALMM,

2—3 r TKAHHM MeYeHH TINATEJBHO PA3OTPHTE B CTVIIKE CO
CTEeKJAHHLEIM IMOPOIIKOM MJIH ¢ MEJIKHM NeCKOM, [OCTEeleHHO
HeGONBPIIMMH NOPIMUAMH HpuanBad 35—40 Ma pacTBOpa XJO-
puna Harpuda. IloayuyeHHBIH BA3KHil pacTBop NpodunLTpyiiTe
yepes ABa CJIOA MAPJHM B MaNbiif Kpucrannanzsarop. LlnamHz-
POM OTMEPLTE IIECTHKPATHEIE (IO OTHOIIEHUIO K (PUALTPATY)
o6’beM AUCTHUIAIMPOBAHHOH BOAbl M MeAJeHHO BRELIElTe ee B
duaesrpar. O6pazosasmueca autu [HII ocTopoxHOo HaMoTalk-
Te HA ACPEeBAHHYI0 MAJIOYKY, [€PeHeCHTe B MPOOHPKY AJA HC-
TOJB30ORAHHA B CJeAYIOIEM OIBITE.

2. Kavecmsennaa peaxuus na JHK. Merog ocHOBAH Ha
crmoco0HOCTN Fe3oxcHpuboanl, Bxoaaileil B JHK, o0pasoBHI-
BATh COEAUHEHMS CHUHETro nBeTa ¢ AUPEHUTAMHHOM IIpH Ha-
rpeBRaHUM B Cpefie, coAepikamell cMech JeasHOU yrcycHoll
KOHIIEHTDMPOBAHHON CepHOIl KHCJOT.

K !/, uactu ocagxa JHII mpusmeiite 1 M1 pacTBopa ruf-
poxcupa Harpua (Do pacrBopeHus). Hobasrre 0,56 Mn audenmn-
aMUHOBOTO peakTupa. CozepskHMOe NPOSUPKH Iepemeniaiite u
Harpepasite HA KAnAweil sogsHoil Game 15—20 mun. Iloss-
JIAETCA XapaKTepHOe CHHee OKpAIlMBAHHE,

PABOTA N2 3

KaTanuTnyeckas aKrMBHOCTh (hE@pMEHTOB
B XXMBBIX TKaHAX

IMeas, HokasaTk karanuTuueckoe AeficTBne OeakoB-iep-
MEHTOB, MOKA38TE HX BEICOKVIO CHeNH(PUIHOCTDL, 4 TAKIKe 34-
BHCHMMOCTE HX AEHCTBHUSA OT YCIOBHIl Cpenxnl.

Obopynoeanue. IllTaTuB ¢ TpoSUPKAMH, MEPHBIH ITHAHHAD
obbemom 50 My, DMIeTKH eMKOCTEIO 1 MJI, BogaHANA GaHA MM
TepPMOCTAT, TepPMOMETP.
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Peaxrussi, Jlex, 1%-nHb1ii pacTBOp KpaxMana (KpaxMasb-
HOTO KJaeilictrepa), 1% -HpIil pacTBOp Hoja B HMOAHJe KAJIUA
(pacrBop Jlwroas), 5% -Huii pacreop cyasgara. meau(Il),
10% -Heifl pacTBOpP UAPOKCHAA HATpHs, 2% -HBINA pacTBOp ca-
xaposn, 0,2%-Haa conaHad KHCJIOTA, cBesxuit 3% -HbIA pacT-
BOP NIEPOKCHAA BOAOPOAA.

Xoa paGoTm

1. Qepmenmamuenbiii zudpoaus xpaxmara. B rauecree
¢depmenTa, THAPOJNIYIONETO KPAXMAN HA €I'0 COCTaBHBIC Yac-
T (MARLTO3Y, TJIIOKO3Y), BHICTYIIAET AMHJIA3a CJIOHEL.

MpurotTosnenve pacTeopa CNKOHLB. TWATENbHO MNPONCACWMTE POT
Bopoli. Habepute 2—4 Mn CNIOHLI B mepHuid unauHap. Jobasste B
unnuHap Boanl Ao obvema 10 M. ITOT pacTBOP COAEPXWUT QEpPMEHT
amunasy.

PeaysnTaTel ONBITOB OIIEHHBAIOT ¢ MOMOINLI IIBETHHIX pe-
axnuii: MoAKpAXMANBLHONH W peaknuu TpomMmepa (BocCTAHOBIE-
HHe cHHe-roayboro ruapokcmaa Meau(il) zo xupnuuHO-Kpac-
HOro oKcuaa menu(l)). HermaponnsopaHHBIH Kpaxmal I8eT
OOJOXMHTENBHYIO PeaKmHI0O ¢ HOAOM (CHHee OKRpalIMBaAHHE) H
OTpHUIATENBHYI0 peaKIHio Tpommepa. CoOOTBeTCTBEHHO HpPO-
OVKTHI THOPOJIM3a KDAXMAaJa He AAIOT DEeaKIHMM ¢ HOJOM, HO
JalOT MOJOXKHTENbHY peaknuio Tpommepa (KHPOHYHO-Kpac-
HOe OKpamuBaHue).

B aBe nmpo6upkwm HajseiiTe mo 10 xamenas pacTROpa Kpaxma-
na. B ogny u3 HuX (mpobupka Ne 1) BHecHTe 4 Kalnu BOALI
(koHTpOJB), a B Apyryio (mpofupra N 2) — 4 KamiIm pacTBo-
pa ciaionbl. IlepememaliTe ¥ mOCTaBLTE B TEPMOCTAT WM Ha
BOAAHYIO 0aHI0O Ha 15 MuH mpu remnepartype 37 °C. 3areM H3
npobupru Ne 1 Bo3pMHTEe 4 KanaM MCCIeAYeMOro BellecTBa,
KOTOpEIe BHECHTE B /lBe pas3Hble NpoOMPKH. B ogHEY M3 HHX J0O-
6aBrTe KamM0 pacTEOpa MOAAa B HOAMAEe Kanuda. B apyrywo jgo-
6aBbTe OZHY KaII pacTBopa cyiabdara meau(ll) m 4 rKanmm
PacTBOpa PHAPOKCHAA HATPHUA H OCTOPOMKHO HarpefiTe A0 KH-
neEna (nposeanrte peaxkxnup Tpommepa). PesyiabTar nosxeH
IOKa3aTh, YUTO B IPUCYTCTBHH BOJALl PHAPOJHS3 KpaxMajia He
MPOUCXOANT, HOITOMY PEAKIHUA C MOAOM MONOXKHUTeJIbHA, a pe-
arknmua TpomMmepa orputiarensHa (ruapokcna mexau(ll) coxpa-
HaeT roay6oit nBser). B mpucyTcTBHM aMHJIa3bl CAIOHBI IPOHC-
XOAWT THAPOJHU3 KPAXMAaJa, [DOITOMY peaxKnus ¢ HOAOM
OTpHOATEJbHA (HET CHHEro OKPAINMBAHHA), a peakuuda Tpom-
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Mepa NOJMOKHMTeNsRHA (obpasyerca KHPOIMYHO-KPACHBIN OKCHZ
meau(l)).

2. Cneyuguynocms delicmeus pepmenmos. Kaxantii tdep-
MEHT AeMCTBYET TOABKO HA OAHO BEINECTBO WU IPYIOIY CXOXA-
HBIX cyO6CTPATOB, 4YTO OOYCJOBIEHO COOTBETCTBHEM CTPYKTYP
cyGeTpara M AKTUBHOTO LieHTpa (hepMeHTa. HanpuMmep, amuia- .
3a JAeHCTBYeT TOJBLKO HA KpaxMaJ, caxapasa (HHBepTaaa) —
TONBKO HA Caxaposy.

MpuroToeneHwe caxapasbl. 10 r CBEXUX OPONOKEH pasoTPUTE W

saneiTe 40 Mn soabl. Yepez 2 Y oTMUALTPYATE N NOCTABLTE B XONO-
OANBHKK.

B ase nopobupku (Ne 1 n 2) BHecuTe mo 10 xamears pact-
BOpa Kpaxmana, B ABe apyrue (Nt 3 u 4) — mo 10 xamexs
pacTBOpa caxaposbl. 3aTeM B npodupru Ne 1 u 3 aoGaBbTe IO
4 KamnIu pacTBOpA CJIOHBI, & B OpoOupku Ne 2 m 4 — Takoe
’Ke KOJHMYeCTBO PACTBOpa caxapasnl. llepeMemaliTe H NOCTaBb-
Te B TepmocTaT Ha 15 mMuH mpm Ttemmeparype 37 °C. Ilocae
TOT0 ¢ COFEePKMMEIM BCeX UYeTEIpeX Npo0HpOK IPOBEAUTE
HOAKPAXMAaAbHYIO PeaKnyio n peakmuio Tpommepa. Pesyabra-
THI 3aHECHTe B Tabiuny.

Ounpenerenne coeunpHUHOCTH AelicTBHA (epMEenToB

Homep CyGeTpar DepmeHT Hoakpax- Peaxnua
npo- MAaJdbHAH Tpommepa
GHpEH peakmHsa (+ mau —)
(+ uau —)

1 Kpaxman Avmnasa

2 Kpaxman Caxapasa

3 Caxaposa AmMninasza

4 Caxapoaa Caxapaaa

B BEIBOZAX OTMETHTE, B Kakoi NpoOUpKe M IPH KAKHX yc-
JOBHAX 0OHADY)KEHO neiicTBue depMeHTA H IOUYEMY.

3. Bauanue pH cpedv. na axmuenocmdv ghepmernmos. lna
Kaxaoro depMeHTa CYIecTBYeT OIpeleNeHHOe 3HaAYeHHe pe-
AKIHH CPeAbl, IPH KOTOPDOM OH NPOABJIAET HAHWBBICIIYIO K-
THBHOCTHh. MaMeHeHMe pH BHI3BIBAET CHI)KeHMHEe WJIH MHOJHOe
TOPMOJKEHNE FEeATEeJbLHOCTH (hepMeHTa.

B Bocemb mpobupox HajyiefiTe mo 1 Mo ;chHJmeOBaHHon
BOJEI, & 3aTeM B npoOupry Nt 1 BHecuTe 1 MJ CONAHOH KHC-
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JOTHI, MepeMerluaiiTe, orfepure 3 Hee 1 MJI cMeCH H IepeHe-
cute B npobupky Ne 2. ITepememafiTe comep:KuMOe 3Toi MpPo-
60uprn, orbepure 1 MA UM nepeHecuTe B MpobUpPKY N: 3
u T. 5. U3 opobupku Ne 8 orGepure 1 Ma u srueiiTe. B pe-
3yJIBTATE KHUCJIOTHOCTh CpeAbl B mpobuprax Oyaer pasnauvHO
(6yZeT pasIMUATECA MO 3HAYEHHIO pH). Ilocne aToro B Kax-
Ay1o npobupky no6aBpTe MO 2 MJI PACTBOPA KpaxMana M 10
1 Ma pacrBopa cawHbl, IIpOGHPKN BCTpAXHHUTE H IOCTABLETE B
TepMmocTar Ha 15 MmHE mpu Ttemoepatrype 37 °C. 3arem oxJa-
aute u ao0aBbTe BO BCe MpOGHMPKM IO OAHON Kamje pacTBoOpa
JlIorona. Onpezgenute, B KAKUX NPOOHMpKAX NPOM30IHEN HOJ-
HBIHl THAPOJH3 KpaxMana, B Kakux HeT. C DOMOIIBIO MHAHKA-
TOpHOH OyMaru olpejeluTe B Kamaol npobupre pH cpensr,
chesaaiiTe COOTEBETCTBYIOLIME BEIBOASI.

4. Onpefenenue nHaAUYUA KAMAAA3bL 8 HUBBIX MKAHAX.
Karanaza — (pepMeHT, KATATHIHPYIOIIUI pa3IOoiKeHHe MEePOK-
CHAA BOAOPOAA (TOKCHYHOro mMOOOYHOrO IPOZYKTA MeTaboaH3-
Ma B KJETKaX JKHUBOTHBIX M PACTEeHUIA).

Hanecure Kamjiio nepoKcuia BOJOPOAA Ha PASMATHIN KYco-
ueK TKAHH DpacTeBus (rayOua, crebas, aucra). AKTHUBHOCTH
KATAJA3K BBHIABASAIOT MO AKTUBHOMY BBIZICJIEHHIO Ny3BIPHLKOB
Kucaopoaa. OnpefeanTe HAJHUNE KATANA3E B IpeABADUTENb-
HO HAMOYEHHEBIX M HaOYXIIHMX ceMeHax ropoxa, $hacoaum MiIu
0000B. CpaBHHUTe AKTHMBHOCTL KATANA3K B CEMAAOJAX U B KO-
sKype ceMaHn. IlozorpeliTe Ha BOomAHON GaHe 40 TeMmepaTypbl
40 °C noMemeHHEIe B IpOSHPKY PASMATHIE CEMEHA M IIPOBEDDb-
Teé KATANA3HYI0 AKTHBHOCTH. [IoBTOpHTE ONEIT NMpHM TeMIepa-
Type 60, 80 u 100 °C., C noMoOmWbw XOMOZHON BOAEI H JbIA
oxaagute obpasnbl xo temmeparypsl 0 °C u 10 °C u Toxe npo-
BEPBTE HKTHBHOCTL KATANA3Bl. 3aHeCuTe HabmwpgeHEHA B TAG-
Juny U oObACHHUTE HOJYYEeHHBIE Pe3ybTaThbl.

Temneparypa, °C AKTHEHOCTH KATAJAIE
(+ mau =)

0
10
20
40
60
80

100
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PABOTA N2 4

YCTpOMCTBO CBETOBOIr0 MMKpPOCKONa
M TeXHWKE ‘MUKPOCKONUPOBAHUA

Ileas. Ha ocHOBe 3HaEMA ycTpOMCTBA CBETOBOI'0O MHKpPO-
CKOIla OCBOMTHh TeXHHKY MHKPOCKOIHPOBAHHA M NPHUrOTOBJE-
HHA BPEMEHHBIX MHKPOIOpenapaToB, HAYYHUTHBCA paloTaTh C
OKYNAP-MHUKPOMETPOM. _

O6opymoraame. MUKpOCKON Ha Ka)KAOro YJAMIErOCH, OKY-
JIAP-MHKPOMETDPHl, HpeAMeTHEIe H NMOKPOBHBIE CTEKJIa, MHMeT-
KH, CTAKAHYUKH ¢ BOJOi, BATA, ONHHIETHI, HOMHHNIL; CXeMa
YCTPOHCTBA MHKPOCKOIIA H €ro JdacTeii.

Xox palorsr

1. ¥Yempolicmeo muipocrxona. PacCMOTpHTE OCHOBHEIE Hac-
THM MHKPOCKONA: MeXaHMYeCKVEK, ONTHUECKYI0 M OCBeTHUTEJNb-
Hyo (puc. 1).

K MexaHWUYecKON 4acTH OTHOCHAT ILTATHB, IPEIMETHBINA CTO-
MUK, Tybyc, peBoJbBED, MAKpPO- U MHKDPOMETPUYECKUH BUHTEHI.

Okynsap

Tybyc

Ob6bekTuBbI

MNpeaMeTHbIn
CTONUK

BuHThI
LWrarms

Puc. 1. Mukpockon
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OnTHiecKads YacTh MEUKPOCKOMNA NPEACTABIEHA OKYJIADAMH H
obbekTuBaMu. Oxyasp (Jar. oculus — rias) HAXOAUTCA B BepX-
Hel dacTH TyOyca M ofpaimen x ryasy. 9To.CHCTeMA JIMHS, 38-
KIIOYEHHBIX B THAB3Y. ITo nudpe Ha BepxHeil MOBEPXHOCTH OKY-
JApa MOXKHO CYAUTE O KPaTHOCTH ero yeeamueHus (X7, X10,
X15), ORyJaap MOHO BRIHEMATH H3 TyOyca M 3aMeHSTh IIPH He-
o06xoxuMOCTH ApyruM. Ha npoTUBONOMOHOIN cTOpoHe TyOyca
HAXOIMTCA BPAIAKINAACA NJACTHHA, MJIH PeBOJIbBep (JAaT.
revolvo — Bpaliap), TAe PaACcTONOKEHBI TP THesfa And 00b-
eKTHBOB. O0BEKTHB — »TO TOXKe CHUCTeMa JHH3, OHH HMEIOT
PA3JINYAYIO KPATHOCTh, PasanuaioT o0beKTHB MAaJIOT0 yBeJHYe-
Hus (X8), 06bexTuB Gonbiioro yeeaumdeHEHs (X40) u uMMepcH-
OHHEIl 00BeKTUB, UCIOAL3YEMBIN AIa H3YyueHUA Hauboee Mel-
Kux 06bexToR (X90). IIpn paGore ¢ *MMEePCHOHHBIMY O0LEKTH-
B&MM Ha HpenapaT HaHOCAT KAILII0 UMMEPCHOHHOM >KHAKOCTH
(MMMepCHOHHOTO Macja UAM BOAR), OOBLEeKTHB JOMKEH KacaTh-
¢A Kaniax nMMmepcun. Ha o0BeKTHBBI, IpedHA3HAUEHHBIE AJA
paboTEl C MaciaAHOH MMMepcuell, HaHeceHAa 4YepHaf IIOIOCA, HA
BOAHOMMMEDCHOHHEIe 00BeKTHEE — Oenaa. Bez uMMepcHOHHOR
MHAKOCTH ¢ HMMEPCHOHHBIMM OFBeKTHBAMH paboTaTh HeAb3A.
Of1inee yBenMueHHe MHKPOCHKONA PABHO YBEIWUECHHIO OKYJIApA,
YMHOXEHHOMY HA VBeJHUYEeHHE O0BLeKTHEBA.

OcBeTUTeNbLHASA YACTE COCTOMT M3 3epkaja, KOHAEHCOopa H
auadparmMel. KoHAeHCOP HAXOOUTCA MeXAY 3eDHAJIOM H Ipex-
MEeTHEIM CTOJMHKOM. OH COCTOMT M3 ABYX WJH TpeX JHH3. Jiasa
mepeMenieHNs KOHAEHCOPA CAYKUT BUHT, PacloJOKeHHBIN
Khepean OT MHKPO- H MAKPOMETPHMYECKOTO BHHTOB.

MenfAA ¢ IOMOWIBIO COEIHAJBHOH PYUKH IIOJOKEHHEe Iiac-
THHOK JuadparmMul, BMOHTHPOBAHHOW B HM)KXHIOI YaCTh KOH-
JAeHCOPA, MOXKHO PeryJHMpOBaTh OCBEINEHHOCTD.

2. Ilpasuna pabomuvl. ¢ MUKPOCKONOM

1) ¥eraHOBUTE MHKPOCKOI INTATHBOM K cede, IpeJMEeTHHIM
CTOJHUKOM OT cela.

2) ITocTaBbTe B pabouee mMoNOKeHVE 00BEKTHB MAJOrO yBe-
audeauda. Korga o60BeKTHB 3aMMeT IeHTPHPOBAHHOE MOJIOMe-
HUe, B peBoJbBepe cpaboraer ycrpolicTrro-samenka (Oyzer
CcABIMNEH JIETKHMI NIeAYOR).

3) I'maas B OKyJAp JeBHIM IJIA30M, BpalllaiiTe 3epKalo B
PasHBEIX HANPABJIEHHSX, IIOKA IIOJe 3PEeHUA He OyAeT ocmelle-
HO APKO H PABHOMEDHO.
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4) TToaoxnuTe HA NIDEAMETHBIH CTOMHMK rOTOBBIN mpemapar
(IOKPOBHBIM CTeKJOM BBepx), YTOOH O0BEKT HaXOAHJICH B
BEHTPE OTBEDPCTHA NPEAMETHOI'0 CTOJMKA.

5) Ilox KOHTpOJNEM 3peHHUA MeJJIeHHO OMycTHTe Tybyc ¢ Io-
MOIILI) MAKPOMETPMYECKOT0 BWHTA, YTOOBI OOBLEKTHB HAXO0-
IHjicA HA PACCTOSHHUH NPHMEPHO 2 MM OT IIperapara.

6) I'masga B ORyJAp, MeAJICHHO NojHUMaiiTe TyOyc A0 TeX
HOp, NOKa B I0JI¢ 3PEHUA He MOABHTCA H3oOpaskeHUe o0LexTa.

7) Yro6sl mepe#itH K paccMOTpeHUIo oObeKTa mpH 60JBL-
IOM YBEJHYeHHH MHKPOCKONA, NOMECTHTe TY HacTh IIpemapa-
T4, KOTOPYI) HYIKHO PacCMOTPeTb, B IEHTD IIOJS 3pPeHHA.

8) Bpauias peBoanBep, IepeBeAuTe B pafodee NMoOJOKeHHE
00beKTHB GOJIBUIOrO YBEeJIHYECHUS.

9) OnycruTe TYOYC 104 KOHTPOJEM 3peHHA (CMOTPHTE Ha He-
ro cOoKy!) MOUTH JO CONMPHUKOCHOBEHHSA ¢ TpenaparoM. I'aga B
OKYJIAD, MeAJIEHHO MMOAHHMANTEe TYOyC, ITOKA He NOABHTCA U300-
paskenne. Ina TOHKOIl (POKYCHPOBKH MCIOJB3YHTE MHKDOMET-
puuecknii BUHT. Ilepenmumnure npasuia paGoTe ¢ MHKPOCKONIOM
B TeTpajb AJA nafoparopHHX paGor. B annboMe cxeMaTHYeCKH
3apUCYATe MHKPOCKOOD M O003HAULTE €ro YACTH. _

3. Memodura npuzomogrenun 8peMeHH020 MUKpOnpena-
pama. BosbMHTE IDEeAMETHOe CTEKJO, JepiKa ero 3a G0KOBBIE
rpaHyl, U OOJIOKHMTE HA CTOoJ. IloMecTHTe B LEHTD CTeKJa O0h-
€KT, HATIPMMep BOJIOKHA BATh AJHHON 1—1,5 cM. 3arem nn-
OeTKON HaHecHTe Ha O0BeKT KAIaK BOAEI, Ilocae aToro Bo3bL-
MUTe DOKPOBHOE CTeKJI0 (06A3aTeNBHO 33 GOKOBLEIE I'PAHUA, YTO-
OBl HA IIOBEpXHOCTH HE€ OCTAJHCH OTHEYATKH MNaJbIeB!) u
MOJIOXKHTE ero CBepXy HAa HpegMeTHOe cTeKJo. Paccmorpure
rOTOBBIHM NMpenaparT NoA MHUKPOCKOIIOM.

3apucyiiTe, KaK BHIIALAT BOJOKHA BATHI MOA MHKDPOCKO-
oM OpHA MajJOM ¥ G0JBINOM yBeaudeHHUU. CPABHUTE PasMephl
o0beKTa NPH PA3HBIX YBeJHYEHUAX H 3apHCYiiTe, NpaBUJIBHO
OTPa3HE MMEWIINEeCH pPasIudusd.

PaccMOTpHUTE B MHKPOCKOI JPYyTHe OOBeKTHl — BOJOKHA
HIepcTH, OOPOAKY Hepa NTHIbI, BOJOCHI. C HOMOIILIO OKY-
JAAP-MHKPOMETPA ONpefelinTe TOJAIUINHY BOJOKOH DPas3HOTO
NPOHCXOKACHHA. SAMHUIINTE NOJYYeHHLIe DE3YJILTATEI B TeT-
pajb.

17



PABOTA N2 5

OcoBeHHOCTH CTPOeHUSA KNeTOK NPOoKapuoT U 3yKapuoT.
KneTkmM pacTeHMin m XnsoTHBIX

Ieas. Ha ocHOBe n3yueHUA KICTOK IIPOKApHOT (GaKkTepHii)
¥ 3YKapHuoT (pacTeHHI M )XWBOTHBIX) MOKA3aTh OCHOBHBIE DAa3-
JHYUA B CTPOCHHUH NPOKAPAOTHIECKHMX M DYKAPHOTHUSCKHX
KJIeTOK. BRIABNTE CXOACTBO B CTPOEHHWHM KIeTOK OakTepmii,
JKMBOTHBIX M PACTEHHIl, CBHAETEJLCTBYIONEE O eAHHCTBE Op-
raHM3ANNH XHUBLIX (hopm.

Obopyaoranne. MHKPOCKON HA KAMKAOIO YUYALIErocs, IPexa-
MeTHHI¢ M NOKPOBHbBIE CTeKJa, IMIIeTKH, INIaTeNH, CTaKaHEI,
MUHIOETHI, CKRANLIIENN, TOTOBEIE IDENMApPATH GaKTepHit, JHCTHA
TPAJIECKAHIIMYM WM JIYKOBMIA, HACTOH PA3JHUHBIX ©CTECTBEH-
HBHIX MaTepHaJoB (MfAca, PHIOLI, CyXoM TpaBhl U Ap.), Tabauia
CTPOCHHUA 0AKTEPHAJILHOM, PACTHTEJILHON ¥ JKHBOTHON KJIETOK.

PeaxtuBm. Bozga, ciiHpTOBO# pacTBOP HMOJA, BOAHLIE PACT-
BOpPBI TYIIN, PYHCHHA U MeTHJCHOBOTO CHHErO.

Xop pabothr

MPUroToBNEHNE HACTOR PA3NIUYHBIX €CTECTBEHHHEX MaTepuanos.
HacTtoil pna vaydenua mopdonorvv GakTepuid cneayeT NpUroTOBUTL
3apaHee v3 MAca, puibbl, Oenka Anua, HaBo3a, ceHa 1 Ap. Hebonb-
WO KOAWYEeCTBO Matepwana uaMmensyute, nomectute s konby, no-
BaBLTe HEMHOrO Mena (Ha KOHYMKEe cxanbnena) v 3aneite soaonpo-
BOAHOW BOAOH Ha %/; obbema. Konby ¢ WacToem ewiaepxvBaiite B
TepMmocTaTte npu Temnepartype 2528 °C nnm B TeNNOM TEMHOM No-
MellleHn B TedeHune 3—5 aHeid. 3a 3TO Bpema B cpene Hakannwea-
eTcA Macca pa3HoobpaszHeix Gaxktepwid. B HacToe Cyxoil Tpasbl pas-
MHOXAIOTCA OQHOKNETOMHBLIE XWUBOTHBLIE {WHPYIOPWUN).

1. IIpuzomosrernue epemernnozo npenapama 6aKxmepuand-
Hutx Kaemor. Ha npegMeTHOe CTEKJIO IOMECTHTe KAl Ha-
croda, HaubGoaee GoraToro MHUKpoduiopol (o8el9HO 2TO HacTOM
MdAca, peiObI, HaBo3a). IIpenapaT HaKpONTEe MOKPOBHLIM CTEK-
JIOM M PacCMOTpHTe, NOJAb3yAch 00beKTUBOM X400 (MOMKHO
nonpoGoeares 1 X90). IIpocMarpueas npenapaTsl, chelanre
3apuCcOBKH farTepMii, ofpalasd BHUMaHNe Ha GOPMY KJIETOK,
HX B3AMMHOE PACHOJOMKEHHE M HA COOTHOLIEHHHA pa3MepoB
GakTepnil IIpM pasHOM yBeJHYeHHH MHKpockona. ob6asus B
KaIlJII0 HACTOSA TYIIb, MOXHO IIDUTNOTOBRHTE HETaTHBHEBIH Ty-
meBoif mpenapaT. B Ione 3apeHHA MHKPOCKOIA HA OBIleM TeM-
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HOM ¢doHe TYINH OTHeTJIHBO BHAHEI HEeOKpAIIEHHLIE KJIETKH
6axreprii. [daa Gonee geTanrbHOre H3y4eHHA Mopdoaormm
faKTepu# nydmie UMeTh INOCTOAHHEIE Npemaparbl YHCTHIX
KYJABTYP. _

2. Ilpuzomosaenie spemenHoz0 npenapama pacmumenb-
Hbx xaemox. IJIA 3TOro oTieNnuTe OT KYCOUKA JYKOBHIIH
MACHCTYK uelnryiiky. Ha ee BHYTpeHHell CTODOHE HAXOZHTCH
TOHKAA IJeHKA. CHUMHTE ee NHHLETOM H OTPEXETE HOMCHH-
IaMH KYCOdYeK IJIEHKM pPA3SMEepOM HeCKOJbKO KBaAPaTHBIX
MWJJIMMETPOB (MOXKHO HCHOJB30BATH JMHUAECPMHUC HMIKHEH
CTOPOHH JMCTA TPAJeCKAHIINM, €ro TaK)ke CHHMAaIOT ITMHIle-
TOM B BHMIOe OeciiBerTHoil miuenkwm). IlosoxxkmTe 3TOT KYyCOdYER
Ha IpeagMeTHOe CTeKJi0, HAHeCHTe Ha IJEHKY KAaIlJIl0 PacTBO-
pa HOZA M HAKPOMTe IIOKPOBHLIM CTEKJIOM. PaccMOTpHTe Ipe-
napar npm MajaoM yBeamyeHnn. Ha ripenapaTe BHAHa TDYII-
na BEITAHYTHIX, ITOYTH HPAMOYTOJbHBIX HJH YIJIOBATHIX KJIe-
ToK. KpyIHREIe OKPYIJble AApPA B KJETKAX OKPAIIEHBI MOAOM
B KeaThlii user. IlepeBeTe MHKPOCKON HA DOJILINIEe YBENIH-
YeHHe M HAHANTE KJIETOYHYIO0 CTeHKY. B Aape MoOMHO 3ame-
™Tbh 1—2 aApHIIKa, WHOrZAa BUAHA 3€PHUCTAdA CTPYKTYpa
nuronnazMel. HeokpallleHHBle NYCTOTHL B OHUTOIIA3Me Kie-
TOK IIPEACTABAAIOT coboii BakyoaH. 3apucyHTe HECKOJBKO
KJaeTok. OG03HaULTe KJETOYHYI) CTEHKY, LHTOILIA3MY, AADO,
AAPBIINIKH, BaKyoJH (ecam oHM BAAHBI). CpeAuM KJETOK 2NM-
AepMHcA TPAJeCKAHIIMH BMAHBI NapHbBIE NOJYJYHHBIE KJIeT-
KM — 3aMBIKAIOI{e KJEeTKM YCThHI. B oTamuHe OT OKpyHKa-
I0IMAX GecHBEeTHHX KJETOK 3MHUAEPMHCA 3aMEIKAIONINE KJeT-
KM COZEPKAT XJOPONMJacTH. OHH 3eJleHOTO IBeTA, IIOYTH
IIIAPOBMAHEIE,

3. IIpuzomoanenue 8peMeHH020 npenapama Kiemox “eno-
gexa. YncThIM mnaTeneM (He MCIOJAB30BATH CKAJBHENb HJIH
APYTHe OCTphlie MpeaMeThI!) cjlerka NoCKOGJIUTe CAM3MCTYIO
BHYTDPEHHEH CTODOHBLI miexy. KIeTKm CaM3McTON JerKo oTAe-
nai0TesA (3TO ecTecTEeHHBIH npouecc). HamakbpTe MX Ha Ipexn-
METHOEe CTEeKJIO, HAHEeCHTe KANJIK METHJEeHOBOIO CHHEro, 3a-
KpoiiTe DOKPOBHBIM CTEKJIOM M PACCMOTDHTE B MHKPOCKOI.
BuaHBe yrioBaTHE WJIM OKPYIVIbIE KJIETKH ¢ AApaMu., 3apucyit-
Te HECKOJBKO KJETOK, 0003HAUBTe LMTOILIAZMY M AAPO.

4. ITpuzomoeaeHiue spemenHOZO npenapama uH@ysopuil.
Hna Toro uTofel paccMOTpeTE MHAY30pUil, PAIMHOMHBUINXCH
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B CeEHHOM HacToe (Yallle BCero 3To HWH(PY30pHA-TY(deNbKa), HOo-
MECTHTEe X Ha OPeJIMETHOE CTEKNO B JKUAKHUH KPaXMAJLHBLIH
xjaeficrep ans OTPARNYCHRT NOABHHOCTH. Ilox rpada monposn-
HOI'O CTEKJa cireiyeT ¢ ABYX CTOPOH IOLJIOXHUTH OBa APYTHX
NOKPOBHBIX CTEKJIa HJIM KCIIOJAb30BATh NPEIMETHOe CTEKNo ¢
AyHKoi. PaccMarpuBares HH()pY30pHH Hajg0 HA CAaMOM MAJOM
VBeJIHYEeHUHN MUKpOCKona. 3apucyiire mHdpysopuio, obpaTus
BHHMAaHHe Ha (GOpMY KJIETKH, HAJIHNYNE PEeCHHUYEK, CAOKHYIO
3ePHUCTYIO CTPYKTYPY IHTOILIA3MEL.

PABOTA N2 6

CTtpoeHue knetku. Paamepbi KNeToK
M BHYTPUKJIETOMHLIX CTPYKTYP

Ieas. MayynTe CTPOEHHME KJETKA H KJIETOYHBIX OPraHOH-
noe. Hayuursesa maMepsaTe pasmMepnl KJIETOYHBIX CTPYKTYP Ha
3JIEKTPOHHO-MUKPOCKONHUYECKHUX ¢ororpaduax ¢ IIOMOIIBIO
MaciuTabHoOl JHHEeHKH.

O6opynoBanue. JJIEeKTPOHHO-MUKDPOCKONMUYECKHe ¢Gororpa-
¢GuUM pa3NIMYHBIX KJETOK M KJETOYHBIX CTPYKTYpP (MM npen-
BApUTEJIbHO MOJATIOTOBJIEHHbIE KCEPOKOIIMH PHUCYHKOB 2—9),
JUHeNKa, KaJbKYJATOp.

Xop pa6oTtsi

KcepokonupoBaHue MUKpPOdOTO-
rpacdun. Ona paboTtel notpebyroTca
KCEpPOKONMu pucyHkos 2—9.

Ha ocHOBe 3HaHMIl O CTPOEHHUH
KJIETOK OIIpeJejiuTe CTPYKTYPBHI,
nzobpaxeHHble Ha MHUKpodOTO-
rpatdhuax (puc. 2—9). C nomoisio
JUHENKN HU3MepbTe (B MHUJIHA-
MeTpax M CaHTHMeTpax) OTHOCH-
TeJbHbIe pas3Mepbl pas3JIUYHBIX
KJEeTOK M KJIETOYHBIX CTPYKTYP
Ha MHUKpodoTorpapuax, caejas
—_ ' IIpeABapUTEJIbHO UX KCEPOKOMIUH.

Jua ypobcTBa NpH KCEPOKOMHUPO-
BaHUU ¢ororpadHuu MOXKHO yBe-
Puc. 2. Xrytuk JUYUTHL B pasMepax. 3aTem, HC-
(nonepe4Hbl pa3pes) NMoab3ysA YKa3aHHBIN Ha ¢oTtorpa-
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Puc. 4. Cpe3 knetku XuUBOTHOTO



Puc. 6. MuToxoHapun 1 pubBOCOMBI
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Puc. 7. 94apo v MuTOoxoHApUU




Puc. 9. Lepoxosatas aHaonsiasmarnyeckas ceTb

¢duax macmrad, onpexenurte abconroTHble pasMepbl. Hasa
onpefieJieHUA CPeJHUX Pa3MepOB CJeAyeT NPOBECTH He MeHee

yeThIpex-nATH wuaMmepenuii. Ilo peayabraraM wH3MepeHHH

3amoJIHUTE TabauIy.

Pa3mepsl KJIETOK M KJETOYHBIX CTPYKTYP

HazeaEne M3MepAeMOro
o0BeKTa

OTHOCHTEeNBHBIH
pasmMep, MM

AGcoaroTHRIH
pasmep, HM

Maxcnmanbnaa JIHHA pac'rn-
TeAbHON KJIeTKH

MakxcumManbHEas ANHHA KH-
BOTHOM KJETKH

HAuamMerp Azpa pacTATeAbHOR
KJIeTKH

JduamMeTp Aagpa »HEBOTHOM
KJSTKH

CpegHsasa AANHA MHTOXOHADHH
MMBOTHON KJIETHK
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IIpodonxmenue

Haseaumne H3MepacMOro Ornocurennsasii | ASco/moTHRIN
odpexTa pasMep, MM pa3mep, HM

TonmuHa KIeTOYHOH CTeHKH
PACTHTENLHOH KIETKH

Cpenuasa AAMHA XJOPOIIACTA

CpenHAA TOJAMIMHA XJIOPO-
TLIACTA

Toamuna saepHOoil oboaourn

JduaMeTp ARepHOI MOphI

CpegHaa TOJALIUHA MeMOpPAHLI

Cpegnuii guamerp pnGocoMEi

ToamnHaa MHKPOTPYHOUKH

Hor g

PABOTA Ne¢ 7

OU3INONOrNMMECcKe CBOICTRA K/IeTOYHOW MeMOpaHb

Ieas. Ilokasarb, 4TO KJjeToyHasa MeMmOpaHa o0JjaazgaeT MU3-
f6upaTedbHOH IpoOHUNIAEMOCTHIO. Harmaano TPOREeMOHCTPHPO-
BATH POJIE MeMOpaHhl B mporecce (paromurosa M IHMHOLMNTO34,
8 TaKMKe NO3HAKOMHMTECH ¢ ILIA3MOJH3OM PACTHTENBLHOH KJeT-
KM — TpPOIleCcCOM OTHEJeHHA IPOoTOomjacTta {(COoAepKHMOro
KJETKH) OT KJEeTOYHBIX CTEHOK.

O6opymoramme. MUKDPOCKONBI, NOKPOBHKE H TpeAMeTHHE
CTEKJA, CKAJLIIENN, NPENAPOBAILHBIE HIJIEI, CTAKAHUYMKHA IS
BOAL M PACTBOPOB, (PpUIALTpOBalbHAs OyMara, NMUIETKM, TYIOb;
KyJbpTypa HHPY30pHil UIH KYJRTYPa TKAHM HA NUTATEJIBHOH
cpene, KyJabTypa amel, KYCOUKH PACTEHUS SJI0AEHM, JUCTBSA
TPaJECKAHITHH. :

PeakTnBbl. 3% -HEIN pacTBOp XJIOPHAA HATPHA WIH XJIOPH-
Aa kamua, 3% -Huell pacTBOp XJOPHAA KadbliMd WIN XJOPHAA
maraus, 2% -Hblid pacTBOp AanaLO0yMHHA, pacTBOp caxapa,
10% -HbI¥ paCTBOP XJOPHUAA HATPHMS, NUCTHJINDPOBAHHAR BOAA.
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Xon pabortnl

1. IlosviweHue NPORUYAEMOCIIU KAEMOUHOUL MeMOpaAHL
nod srusnitem uoOHO8 Hampua (uau kaaua). B 3% -umi pacr-
BOP XJOPHAA HATPHA WIH XJIOPHJAA KaJHUdA IIoMecTHTe WHOpY-
30PMM MIH KYCOYKH KyJabTUBUpyeMoit TkaHHN. [Ipurorosnre
openapar Ajsa MUKpockona. MoskHO yEHAeTE CMOPIMWBAHHE
KJIETOK, VKasbIBAIOIEe HA MIPOHUIAEMOCTE KJETOUYHOH Mem6-
paHE. B naHHOM criyuae BOZA M3 KJIETKH BBEIXOZHUT B OKpPYIKa-
oy cpeay. OTTAHATE H3-TIOJ NMOKPOBHOIO CTEKJa pPacTBOP
COJIM TIPH TIOMOIHM (QUIBTPOBANBLHOM OyMard M 3aMeHHTe ero
AUCTHIINPpOBaHHOU Bomoii. Habmozaiite Habyxanue KJIETOK
BCJIENCTBHE TMOCTYILIEHHA B HHUX BOZBIL. -

2, Ilonuienue npoHUYAEMOCIMU KAEMOWHOL MeMOpaHvL
nod exuanueMm uono8 xaavyus (uau maznus). IlomecTure NH-
Gys0puM RAH KYCOUKHM KYJBTUBHPYeMOH TKaHM B 3% -HbIil
PacTBOp XJIOpUAA KalbOHUA UIM XA0puga MarHna. Huadysopun,
KaK U KYJbTUBHPYEMbIE€ KJETKH, NPOACJIKAIOT JKHUTh, KaKHX-
anbo medopmannit He Habmwozaerca. lexo B TOM, YTO HOHH
KATLIIUA U MATHHA B HPOTHBOIOJNOMKHOCTE MOHAM KaJIHA M
HaTpHA NOHMYKAKIT NPOHHUIAEMOCTh KJISTOYHOHM MeMOpaHbI, o~
3TOMY NMepeABHKEHUA BOAH Yepe3 OGONOYKY HE NMPOHMCXOZHT.

3. Hunoyumos u pazoyumos y amebovt. Illomecture ameb B
Kamwao 2%-Horo pacTBopa ans0yMuHa (GelToK KypHHOro sii-
na). IIpuroToBbTe npenapar ana MHKpockoma. Yepes HeKoTo-
poe BpeMs Ha IOBepXHOCTH amMed HAUYMHAIOT 00pPASOBHIBATHCH
Ny3bIPpbKH M BeEINMAYMBaHuA. Co3faeTcsa BIeYATJIEHHE, YTO [O-
BEPXHOCTE 8Me0 ¢KHIIUT». ITO COIMPOBOMKAACTCH HHTEHCHBHEIM
JBHKEHNEM »KMAKOCTH YV BHYTpPeHHeHd IIOBEpXHOCTH MeMOpa-
Hbl. IIy3LIPEKH KHIAKOCTH OKPYIKAIOTCA BEICTYNAMH IHTO-
NJ1a3MEl, KOTOpEIE 3aT€éM CMBIKAKTCA, JTO ABJIEHHE HASLIBAIOT
nuHoyumosox. IINHOOUTO3HEIE NY3BIPBKH HHOTAA NOABJANOT-
CA BHE3AITHO, YTO F'OBOPHT O GLICTPOM 3aXBATE KAIEJBHKH 3KHJ-
KOCTH BMECTE€ C PACTBOPHMBIM B Heil BeImmecTBOM.

ITomecTuTre ame6 B pacrteop caxapa. IlmHOODMTO3 OTCYT-
crByeT. IIMHOOMTO3 BBLIZBEIBAIOT JMIIL BeINeCTBa, IIOHHMKAIO-
e NMOBEPXHOCTHOE HATMXKeHHe KAeTouHoH MeMOpaHH, Ha-
npuMep aMHHOKHCJIOTEI, HEKOTODBIE COJIH.

B kammio »xEIKOCTH, B KOTOPO HAXOZATCA aMmelnl, romec-
THTE HEMHOTO MeJKO pacreproit ryuin. IIpuroroBsTe mpemapaT
OJIA MHKpocKona. Yepes Hexkoropoe BpeMsa aMeOhl HAUHHAKOT
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ME/UICHHO TEPEABUTATHCA B CTOPOHY KPYIIMHOK TYINH, BRITYC-
Kas MCeBAONIOAUM (JIOKHOHOYKKHY). NpyIMHKM TYIIN NPHUKpPeILisa-
I0TCSI K TIOBEPXHOCTH CEBAOIOANH, 3aTEM MEAJICHHO OKPYIHKAIOT-
CA MMH M Yepe3d HEKOTOPOe BPEM#A OKA3BIBAIOTCA IMOTPYXKEHHEI-
MU B ITUTOILIA3MY. JTO HABJEHHE HA3BIBAIOT (PA2OUUMO30M.

4. ITnasmoaus u dennaamoaus 6 KJiemKax aucma 3no-
deu. IIpuroTossTe MUKpONpenapar U3 Jaucrta 2jJomeu. Haxe-
cHTe HA OAMH Kpaii MOKPOBHOTO crekjaa Kammio 10% -Horo
pacTBOpa XJIOpHAA HATPHUSA, a4 C IPOTHBONOJOMKHON CTOPOHH
MOJIOMUTE HOJOCKY huabTpoBasbHOIN GyMarm, KOTOpas BIH-
TaeT YACTb BOAbLI. HabaiogaiiTe 38 COCTOAHMEM ITHTOILA3MEI
B KJIeTKaX npu GOJNBINIOM YBEJIHUEHNH MHKDOCKoNa. Boxa M3
LUTOILIA3MEL KJIESTKH OyZeT NepeXoluTE B OKPYIKAIONIVIO cpe-
Ay, rAe KOHIUeHTpanus coau Oomxbpnie. O0BeM IHTONIAZMEI
NpHU 5TOM YMEHBIIIUTCA, H OHA HAYHET OTXOAHTHL OT KJIETOY-
HBIX ¢TeHOK. IlocTenemHo nuromaasMa npumer dhopMy mapa.
910 sABJEHHEe HASHBAWOT naasmoausom. Ecniu szaTeM non mo-
KPOBHOE CTeKJ0 X0OABHTH AMCTMJHJIMDOBAHHYIO BOAY, OHA
HAYHEeT MIOCTYIATh B LHUTOILIA3My (rae KOHIEHTPAIMA COJH
fonsille, yeM B AMCTHJJIHPOBAHHON BOZAE), KOTOPAA B Pe3yJib-
TATe 3aliMeT IpeXHHH o0LeM. JTO ABJICHHE HASEIBAKOT Jde-
RAAIMOAUIOM.

B nuronnaszMe KJETOK 3J0A€H BUAHO MHOMECTBO OKPYr-
JIO-OBANBLHBIX TEJEIl 3eJeHOTo LBeTa — XJopomaactos., Pac-
CMOTPHTE KJEeTKH BOJIM3H MEHTPAJbHON MHUJIKH AuCTA. B HHX
MOKHO OOHAPYKUTEH ABHIKCHNE IIUTOIJIASMEI M IUIACTHJ BOJIb
CTeHOK. Ecau ABM3KeHHe MAJO3AMETHO, MOAoTrpeiiTe mpemapaT
IOA 3JeKTpoJaMIoif,

Sapucyiite B anblomMe Bce, uTo OBLIO BHAHO HAa MHKpPOMpe-
nmaparax.

PABOTA N2 8

Uayuernue mopdonormm M NOACHET XPOMOCOM
Ha BpeMeHHbIX NPenaparax U3 KOPewKos
KOPMOBLIX 6060oR

Heas. PaccMoTpeTs XpOMOCOMEL HA IIPHUTOTOBJCHHEIX Hpe-
naparax, U3YYUTh UX MOPhOIOruio, NOTPeHUPOBATHCA B IIPH-
MOTOBJICHUM AABJEeHBIX IIPenaparTosB.

O6GopyaoBanne. PUKCHPOBAHHBIC KOPEIMKH KOPMOBEIX (0-
6o (pukrcarop — cMmech Tpex uacTteit 96%-moro aTmaosoro
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CIMPTA ¢ OFHON YAaCTLH JeAAHOA YHKCYCHOM KHCJOTBI), MHK-
POCKOIIE], CKAJbIENH, (PUILTPOBAJIbHAA OyMmara, CIIUDPTOBKH,
NpeRapORANBHEIE UIJIBI,

PeaxkTueel. AneroxapMuH, 45%-Hag yKCYCHAs KHCJOTA.

Xon pabotrm

Kopenixku aanpolt 0,5 cM nmoMecTHTe HA NMPEAMETHOE CTEK-
JIO B KAILIIO KPACUTENA alleTOKapMHUHA H CHKAJBIIEJIEM OTpPEXXb-
Te caMbiii KoHuuK (1—1,5 MM) Kopeinka, HAKpOHTEe NIOKPOB-
HEIM CTEKJOM M HeCKOJBKO pa3 MoAoTpeiTe HAZ ILJIaMeHeM
cnuprosku. IlocTrenenHo ¢GuarTpoBanbHOM OGyMmaroit orGepure
KPACUTeNb, 3AMeHMB €ro YKCYCHOH kHcaoToii. Hakpels mpena-
paT HeCKOXbKMMHU CJAOAMH GbHABTpPOBaJIbLHOH OyMaru, ocro-
POMKHO pasJaBHTE KOpPelloK, YTOOBI KJIETKH Ha TNpelaparte
pacIpeReNnIHCE B OOHH CJOMHA.

HalizuTe Ha Opemapare KJAETKH, IZeé XPOMOCOMBI BHAHEI
HaubGogee xopomo., KaeTkm He AOMRKHB OBITH pASJABIEHE
CIHIOKOM CHJIBHO BO u30exXaHME MOTEPH OTAEIBHBIX XPOMO-
com. IIpu 6oab1ioM YBENHUEHHNH MHKpOCKONIA (JIy4YIle IocTa-
BUTh HMMEPCHOHHEH OOBEKTHE) PACCMOTPHTE XPOMOCOMBI.
Oco0eHHO BHUMATEJBHO CJHeJyeT PacCMaTPHUBATE MECTa CO-
NPUKOCHOBEHHA XPOMOCOM H CTAPATBCA TOYHO ONPEAeINThH
rpaHunbl Kaskpao# ua Hux. IHoxcuuraiiTe 4UCAO XPOMOCOM.
Haa onpeaenesns IuILToMAHOoTOo Habopa xpomocom (2n) ciae-
AVeT MOACUYHTATH YHCJO XPOMOCOM HE€ MEHee YeM B IIfATH
KJeTkax. CenaiiTe KOHTYDHBIA PHCYHOK XPOMOCOM OZHOI
KJIeTKU, o0paiafd BHUMaHHe Ha HX MopdoJoruuyeckme oco-
GenHoCTH.

PABOTA N2 9

Xpomocombl mnexkonurarowmx. Kapuorun

[Deas. IlosnakomuThca ¢ MOopdoXorneil XpoMocoM MJIEKO-
IMUTAIOIINX, CAENATH 3IIeMeHTApPHOEe ONMMCcAHHe KAPHOTHIIA,
CPABHATL KAPHOTHIIEI OJH3IKHX BHIAOB.

OGopymoBanme. IlpeaBapUTENBHO IIOATOTOBJIEHHBIE KCEPO-
KOONH TPHBOAMMKWX doTorpadnii, HOMKHHIE, KJIeiH.

Xog paGoTe

PaccmorpuTe dororpacdhun xpoMocoM TpeX OJH3KHUX BHAOB
xoMAYKOB (puc. 10—12), ompesesnTe YMCI0 XPOMOCOM B M-
IJIONAHOM Habope AJsi KasKAOTO BHAA.
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BripesxkuTe 13 Koumii dororpadmit xKaAaoro BUIa XpoMo-
COMEI, HalijuTe mapy AJs8 Ka)XA0H XPOMOCOMBI (XPOMOCOMY C
TaKUM 2Ke MOJIOKEeHHEeM IEeHTPOMephl M C TaKoH Ke NIWHOM
mneuy). Hadiaure X- u Y-xpomocomb! (OHM HenapHble, Y-Xpo-
MocoMa MeHblIe X-XpoMOCOMbI M, KaK NIpPaBHJIO, OTJHYAeTCH
OT Hee IIOJIOXKEHHEM ILeHTpoMmephbl). Pacnpegesnnre XpoMOCOMBI

Puc. 11. Xpomocombl ceporo xomsyka
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Puc. 12. Xpomocombl 3adaikanbCkoro xoMaLka

IO IpPpynmaM B 38BUCHMOCTH OT COOTHOIIEHHUS AJNHH IIied
(IpUGINEHTEIbHO DABHOILIEYME XPOMOCOMEI, HEPABHOILISUHE
XPOMOCOMEI, XpoMOCOMBI ¢ ogHUM niaeuom). ITonapro naxieit-
Te XpOMOCOMEL B ajbfoMe IO rpynmamM, pacrojaras X B IIpe-
Jejax rpynnbl Mo pasMepy OT CaMHIX GOJBLIIHX AC CAMBIX Ma-
JeHBKUX. XPOMOCOMEI ITPUHATO HAKJIEMBATH BePTUKANLHO, KO-
POTKHMM IeqyoM KBepxy. CpaBHHTe KaPHOTHIILI TPeX BUIOB.

IIpoBeguTe cpaBHeHMe KapHOTHIOB 4YejioBexa (puc. 13) u
muMnanae (puc. 14). a3 TakprxX cpaBHEeHHH NPHMEHAOT CIe-
IHAJILHYI0O OKPacKy XpOoMoOcOM — AuH(BPpepeHmHANbBHYI0, KOTAa
XPOMOCOMEI OKDAIIIEHE! HE CILIONIIbL, A HA HHX BHJAHBLI TEMHEIS
M CBeTJBkIe MOJ0chl. IJomoMerHe 3THX NMOJIOC MOCTOAHHO M OT-
paxxaeT reHeTHYECKOEe COAEPIKAHNE XPOMOCOMEI, Oarogapsa de-
MY FOMOJIOTHYHBIE XPOMOCOMBI M MOMOJIOTHIHBIE YYACTKH XPO-
MOCOM HMEIOT OZHHAKOBHE DPHCYHOK OKpPacKH. XpOMOCOMBI
OMNBKHX BHAOB, KAK MOPABUJIO, PAasJNYAlOTCA HE OUYeHbh CHJbL-
HO, H HX MOXMCHO CpaBHHBaThE. B KauecTBe o0pasna Ana sToR
paBoTH MOMKHO MCHOJB30BaTh PHUCYHOK 209 u3 Bamrero yuel-
HUKA MJan pHCYHOK 91 u3 yueOHMKa «O6Lraa Guonorudas mon
penaxknueii II. K. Beasesa u I'. M. Ommmuna (M.: ITpocse-
menne, 2007).
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PABOTA N2 10

FWraHTCkMe XpoOMOCOMBI B CITIOHHBIX Xeneaax
AMHMUHOK KOMapa XMPOHOMYGCa (MOTLINR)

Ifenxs. PaccMOTpeThs THraHTCKHE (IIOJHTEHHEIE) XPOMOCO-
Mbl — pesyJbTAT MHOTOKpaTHON pemnukanuu JTHK, ne co-
TPOBOXXAABIIEICH MHTO3OM.

OGopyaosamue. MUKpPOCKONLI, NpeAMeTHRIe U MOKPOBHEIE
CTEKJIa, YACOBhle CTEKJIA, HPEeNapoBAJbHBIE HUIJIBI, CKAJNBIIEIb,
NUNeTKH, (UIbTpoBaNbHad OyMara, JUUWHKHA KOMapa XHpO-
HOMYcCA.

PeaxkTnBbl. AnerorkapMuH, 45%-HaA yHCYCHaA KHCJIOTA.

Xon pabGotm -

IToMecTHTE JIUYMHKY XHPOHOMYCA HA TIPEIMETHOE CTEKJO- B
Kaniamo BOAbI. TeJo JUYMHKH COCTOHMT U3 CerMeHTOB, IEPBEHIH
M3 KOTOPBIX — TOJIOBA. 3aAHMWI KOHell TeJla 3aKAHUWBAETCH
nceBIONOAMAMKI (AOKHOHOMKKAMH). CIHIOHHBIE JKEJIeSBl HaXo-
OSTCSL BO BTOPOM M TPeTheM CerMeHTaX JMYMHKHU. Caenaiite
paspes MeXXAY TPEeTbBUM M YeTBEpPThHIM cerMeHTamMu. U3 oTpe-
3aHHOTO epeJHero KOHI@ BBIAABHTE HUIJIOH JABe 0OecIBeTHEIE
IpO3payHbIe 3KeJle3bl, KOTOphle MMEIT ABYX-IATUJIONACTHYIO
tbopmy. Ilo kpaaM Kenesnl BHAHK KJIETKHM ¢ OYeHb KPYIHBI-
MH ApaMH. 3apHucyiiTe 00[IWA BHA JKeJe3bl,

IlepeHecuTe Xejle3y B KPACHTENb AETOKAPDMHH HA HACOBOE
CTEKJIO, HAKPOHTE BTOPHIM YACOBBIM CTEKJIOM M IQCTABLTE B
TepMocTar npu Temnepatype 37 °C Ha 45 MHH HJIM Ha
1 y. Oxpalesnyo ene3y NMepeHeCHTe Ha IPEAMETHOE CTeK-
J0 B Kaniaio 45% -HOH YKCYCHON KHCJIOTHI (IEPEeHOCHUTDH CIeny-
eT OUMeTKOM MNM HrAoi#), HAKPOTe MOKPOBHEIM CTEKJIOM. 3a-
TEéM KPYTrOBBIMH ARMYKEHHAMH TYIOTO KOHIA NpeldapoBaNBLHOH
HIVIBI IO CTEeRJY HaJ NpelapaToM aKKyPaATHO pasfaBHTe Ke-
Jae3y. XpoMOCOMEI JOJKHEI OBITh XOPOIIO PACTIPABJIEHbI, HO HE
PacTAHYTEH M He pasopBaHbl. [loaumenus (rped. poly — MHO-
ro) — 9TO Pe3yAbTAT MHOTOKpaATHoro yasoenusa JJHK Ges mu-
TO32 U PACXOKJIeHMA XpoMaTuj. Takme M’HraHTCKHe XPOMOCO-
ME! XapaKTepHbl AJA KJIETOK CJIOHHBIX Kejled JHUHHOK JABY-
KPBIJIBIX.

Ilocne NpuroToRNEHUA NMpenapara NpU MaJIoM YBeJWYeHHH
MHKPOCKOIIa HAHANTE KJIETKY, I'leé XpOMOCOMbI pPaclpaBJIeHbI
Jayde, T. €. B LEHTPe MOJA 3PeHUsA MHKPOCKONA ROJXKEH Je-
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SKATh XOPOIIO OKPAIICHHBIH y3esa — xpomouermp. B Hem co-
eIUHAKTCA LEHTPOMEpEl BCeX XPOoMOCOM. OT Hero OTXOAAT B
BHAE JeHT XpoMocoMsl, Ilocjie cXxeMaTUYECKON 3apMCOBKH 00-
mell KapTHHEL HeOBGXOAUMO IepeBecTH MHKPOCKOI HE GoJbllioe
yBeJHYeHHe M 3apHCOBAaTh YYACTKH I'MI'aHTCKOH XPOMOCOMEI,
OcobeHHO TIMATENBHO HAAO BEIPHCOBBIBATH CTPOEHHE OTAENB-
HBIX AUCKOB: OHM Gojiee TemHBIe. B HEKOTOPBIX MeCTax Xpo-

MOCOMEI MOYKHO OOHAapYKHTH YTOAIOEHUS — nydel. 3aech
uger UHTeHCHBHHIE cuETes PHK. Ha camoil MaleHBKON u3
XpOMOCOM YaCTO MOMHO BHAETh T'MTaHTCKHR nyd — 3TO AA-

PBLIIIKO, AKTHBHO CHHTE3HpyIolllee pubocomuyio PHEK.

PABOTA Ne¢ 11
MuTO3 B KNOTKaxX KOPeLWKa nykKa

ITeas. Ha caMoCcTOATEN HO IPHTOTOBJIEHHOM IpenapaTe Ko-
PeIlIKa JYHKA H3YUHTE Mopdonorue Has MUTOTUHYECKOTO JeNeHNd.

OGopynoeanse. MUKpPOCKONEI, OpeagMeTHEIe H ITOKDOBHEIE
¢TeKJla, CKalbleaH, NpemapoBaJbHbLIE KLV, CIOMPTOBKA,
dunsTpoBanpHan G6ymara, penvyaThlii JYK.

PeaxkTnen. Jleganas (0esBoaHas) VKCYCHAs KHCJIOTA,
CIOHPT, KPACHTe b (alleTOKapMKH, aleTOOpPCeH, METHJIEHOBHIHN
CHHHH HJH CcHHMe YepHHJAa).

NpuroToeneHWe aueToopceMHa (aueToopcenH roTOBUT 3apaHee
yquTens). K 45 mn neaaHoil ykcycHoW KMCNGThI, ACREOEHHOI A0 Kune-
HuA, Ao6aBnAnT 1 r opceuHa. PacTBOp OXNnaxgaloT v noﬁaannm K
HEMY 55 MN AMCTMNNWPOBAHHOW BOAbI.

Xon paborni

dukcaums kopewkos. Kopewku ana nabopatopHoi pafoTu Hapo
noaroToBUTL 3apaHee. OTpeXsTe CKanbnenem caMbie KOHYUKU KOpEeLli-
KOB (KOPELKWn Npr aToM AchxkHbl GbiTe He AnvHHee 0.5 om). Nomec-
TUTE OTPE3aHHbIE KOHYWMKM KOPEWKOB B QUKCATOP (NeasHasn yKCycHan
KMCNoOTa U CNUPT 8 cooTHoweHun 1:3). NocTaebTe UX B TemMHOe MeC-
TO Ha 24 4.

KpacureneM KNeTOKR KODEITKOB MOYKET CHAYIKMThL alleToKap-
MHH, AIeTOOpCeHH HAH MeTHJIeHOBBII cuHAH. IlonoxnTe oguH
KOpPeIllOK Ha TpeJMeTHOe CTeKJ0, HaHeCcHTe Ha Hero 2—3 Kam-
an KpacuTensi. Cierka noforpeiTe IpenapaT ¢ KpPacHTENEM
Haj cnuproskoii. IlosTopure nmogorpee 2—3 pasa. IIpoMoiiTe
openapar. a4 5TOro KamHHTe 2—3 Kanau BOALL ¢ OAHOM CTO-
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POHEI TIpenapaTa ¥ OTTAHHTE BOAY € KpacuTejgeM (QHIBTPO-
BAILHOH Oymaro# ¢ ZApyrod ¢TOPOHBI.

KoHYHK KOpellK& OKpaileH TeMHee, Ye€M BCH OCTAJIBHAH
gacTb. OTpe)XbTe CKaNbIeNeM 3TOT KOHYRK (aauHON npubiaun-
3UTENIBPHO 1 MM) M DONOXMTe Ha TpeAMeTHoe cTekno. QOcro-
POMKHO HAKpPOHTE NOKPOBHBLIM CTEKJIOM. TYIBIM KOHLOM Ipe-
HapoBaJBHON HITALI cAelaiiTe ¢ HeDOJBIIMM HaXKHMOM KpPyro-
Bble JABHKeHHUA 10 MNOKPOBHOMY CTeKJY HajJ KOHUHMKOM
Kopelllka, 4TOOB! Pa3JaBHTH €ro M MOJAYYHTHL JaBJeHBIN Ipe-
nmapar. YcTaHoBHTe TpenapaT mojJ mukpockomoMm. Halpure
npu 60JBLIIOM YBEJIHMYEHWH AejAmHecd KJIEeTKH Ha pasHBIX
CTAARAX MHTO3A.

Humeppasa. Aapo B KIEeTKe OKpPYIoe, ¢ YeTKUMH I'paHH-
naMi. B HeM BHAHO OAHO WJIHM ABA AJAPBLINIKA. XPOMATHH B BHU-
Jle TABIOOK BATOJMHSAET KapUOILIa3MYy.

IIpogpaza. B agpe mcuesaroT AapmIIKH. B rapHonaaame Ha-
6mogaerca Kak OB KIy0OK, COCTABIEHHRIN M3 TOHKHUX HHTeIR.
310 xpoMocoMbl., B kKoHIe mpodiaskl ofosouKa AApa paspyrua-
eTcA, U XPOMOCOMBI OKASHIBAIOTCA JEXAIIUMH B I[HTOILIA3Me.

Memadgasza. XpoMoCOMBl 38METHO YKOPAYHBAIOTCA M YTOJ-
AT, Ipuodperas BUJ CHJABHO H30THYTBHIX NaJOYKOBUIHBIX
cTpyKTyp. Eciun mMeradasHasg KJIeTKa, B KOTOPOH XPOMOCOMEL
JIEMAT B IKBATOPHAIBHON NJIOCKOCTH, BHAHA C IIOJIOCA, TO
pPacIoIOKeHHe XPOMOCOM HaNOMHHAaeT 3Be3fy. Eciau kKaeTka
BHAHA C DKBATOPA, TO XPOMOCOMEI 00pa3yioT MOJOCKY — AHCK,
BHAUMBH ¢ pebpa.

Anagasa. CecTpUHCKNE XPOMOCOMBI NepeMeIalTcA K Io-
J10caM, MO3TOMY B KJeTKe MOKHO YBHAEThH (PHUIyphi, HAIIOMH-
HawIgue Ase 3pe3ibpl. O6parnTe BHHUMaHMHE, 4YTO XPOMOCOMEI
UMeT BUJ INUABKU. LleHTpOoMepHl HanpaBleHBl K NIOJKCAM,
a TJIeYH PacXoAATCA IOA YIJAOM APYyTr K ADyry.

Teaogasa. ¥ NPOTHBONOJOMKHBIX TOJNIOCOB KJAETKH BUIXHDLI
PHIXJBIE KAYOKM U3 YACTHYHO A€CHMPASIM30BAHHBEIX XPOMOCOM. B
LIeHTPE KJeTKN HauWHAEeT (OpMUPOBATHCA Meperopoika, KOTOpasa
TMOCTeNIeHHO JeJINT MATEPHHCKYIO KJAeTKY Ha ABe AC4YepHUE.

3apucyiTe KJIeTKH HA PA3IMYHEX CTAAUAX MUTO3a M B HH-
reppasze. Ha pucyHke AoJKHEI ObITe ofosHatueHBI: 1) MHTED-
dasa (aapo, nurTomJaasMa, XpoMaruH); 2) mpodasa (XpoMoco-
MHEl); 3) meradasa; 4) aHadasa; 5) Tenodasa (agpa ACHEpPHHX
KJETOK).
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PABOTA N2 12
HU3yueHue Meiio3a B NbIbHUKAX LBETKOBLIX PacTeHWh

IMens. PaccMoTpeTs Ha npenapaTax CTaguH JeJeHUus KJer-
KN BO BpeMA (QOPMHPOBAHHA raMeT YV PACTeHMIl.

O6opyaoeanme. Mosogrie NBINPHUKHA JHUINE HIKX APYTHX
npeacTaBuTeNeil ceMejicTBa NMUAECHHBIX, MOJIOAble NMBIIBHHKH
TpajiecKkaHUHHA ((PHKCHPOBAHHLIE HJIH CBeXXHUE), MUKPOCKOIHL,
. GHHOKYJAPDHBIE UMW INITATHBHBIE JIYIBI, OpeiMeTHbIe U MO-
KpPOBHBIE CTEKJIA, [IPenapoBaJbHble HIJBI, MHHIETh], CIUPTOB-
Ka, ¢uasTpoBasbHaA Gymara.

PeakTHBBI. ALI€TOKAPMHH.

- Xoxz paborsl

BossMmure 6yToH (OyTOH mO/KeH OBITH OYEHbL MOJIOABLIM; ¥V
JUAKA, HampUMep, COLBETHE ele He AQJKHO BEIABNHYTHCHA H3
OKpY:Kaloeil ero MyTOBKH JHNCTHEB), ¢ NOMOIIBLIO Npenapo-
BAJNBHON HIJABE ¥ MUHIETA BRIYJCHHUTe M3 Hero OELILHUK AJIH-
HoH 2—3 MM, IOMECTHUTE B KAILIK KpPacHTeNs aleTOKapMHHA
Ha mpeaMeTHoe cTekJo. Iloag OMHOKYMAPHON MMM MITATHBHOHN
JYMOHN paspe)kbTe NEUIBHHK nomnojaaM. IIpuaepsxuBad, BeIga-
BHTE HIJIOH ero COAepsHMOe.

. HobaBpTe Ha CTEKNIO0 HECKONLKO Kameldh aleTOKapDMHHAa H
nmojorpesaiiTe 0K0J0 8 MMH, IPOHOCA HECKOJBKO pas Haj ILia-
ME€HEM CHHPTOBKH (KHIETh He ZoJKHO!). ¥YjgajnTe Bce TKaHH
NOKpPOBOB NBIABHHKA. DOUIBTPOBaJIbHON Oymaroi ybGepmre
Kpad aneTOKaPMUHOBON KAaIJIM, PACHPeNeNNTe KINeTKH B OZHH
CJION JerKUM NPHAABANBaAHHEM MOKPOBHOTO CTEKJIA.

IIpu 6oapuioM yBeIHYeHHMU (MOKHO ¢ AMMepcHell) Hallan-
TE€ ¥ 3apHCcyiTe Bce (aspl Meiiosa. UTobbr 00HAPYRHTE Bee (da-
SEI MEHO3a, HAal0 MPHIOTOBHTH CPa3y HECKOJBKO NpenapaToBR
(5—6 mr.). Ana 3Toro Bo3pMHUTe GYTOHEI pA3HOM BENMUYWHEI H
Boapacta. Ha npenapare, NPHTOTOBJIEHHOM H3 CAMBIX MOJO-
AbIX 6yTOHOB, BUAHDI MATEPHHCKHNE KJIETKH A0 AejleHHA. B Ta-
KOM COCTOAHHM SJpa POBHO OKPALISHBI, UMEIOT CJIeTKa 3ep-
HUCTYIO CTPYKTYDY. ’

IIpogasa I. B agpe xopomo BHAHEI TOHKHE HHUTH — Xpo-
MOCOMEI, OHU MEPEILIETAIOTCA, KAK MayTHHA. BUIHE aapeIKy,
Jro cragua aenmomenst. Ha cragun naxumensi BUIHBEI 60Jee
TOJICTEIE XPOMOCOMEI, o0pasyoinne GHBAJIECHTEHl, T. €. NAPH
KOHBIOTHPYIOIIHX TOMOJOTHYHEIX XpoMocoM. OHM O4YeHB 4acTo
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HAKJAAbIBAIOTCA APYT Ha Apyra, o0pasysa kak 6b1 KiayOok ToJc-
TEIX HUTeN. Ha craguu dunsomens: BNIHL GUBAJNEHTE], B KO-
TOPHX TOMOJOTrWYHbIe YIACTKH XPOMOCOM B HEKOTOPHIX Y4aCT-
KaX pacXojATca, & B APYTHX, HA00OpDOT, KaK OB IIIOTHO CKJle-
UNMHCh. B aTnx yyacTKax HIPOUCXOAUT NEPEKPECT XPOMOCOM,
Takre MecTa NepeKpecTa XpoOMOCOM HASHIBAIOT XUd3MaMu.

Memagasa I. BugEs BepeTeHO [AeJIeHHMA H XPOMOCOMEI,
HEeHTPOMepPhl KOTOPHIX HalpaBJeHB! K pPAa3HBIM I[10JIIOCAM,
HHoraa yaaeTcs paccMOTPETh GUBAJEGHTH M COCUMTATEH HX HC-
JIOo (ramJIoHAHOe).

Anapasa I. ToMoNoTHYHEIE XPOMOCOMEBI DACXOZATCA K IIO-
JaI0CaM, LEHTPOMEepOodl OHM OOpaI[eHBl K IOJIOCAM KJIETKH,
npuobperasa V-obpasuyic opmy.

Teaogaza I. BHyTpH KJESTKNM BHIOHLI ABa siapa, GoJjiee MeJ-
KHe N0 padMepy, 4eM HMCXOAHOE AIpPO.

Memagaza II. Bayrpn oaHOl KJAeTKH BHAHEI ABA Be-
peTeHa JeneHHs, Yucno xpomocom ramaongaoe. Kaxnaa xpomo-
COMa COCTOMT H3 ABYX XPOMATHJH, COEIHUHEHHHX INeHTPOMEPOi.

Anapasza II. K nomocaM pacXOAATCA IOJIOBHHKM XPOMO-
COM, T. €. TIOCJ€e AEJIEHHA LIEHTPOMEPHOTC VYacTKa XPOMATH-
ABl CTAHOBATCA XPOMOCOMAMH,

Tenogasza II. BuAgHH udeTblpe BHOBH OOPA3OBAHHEIX SIApA B
oaHo¥ KJerTke. Ilocne muTokmHeza (JeJeHHMe INTONMIA3MEL)
BHYTPH MAaTE€PHHCKOR RJeTKH, KOTOpPAdA elle coXpaHaeT o06o-
JIOYKY, JIEXKAT YeThPpe HOBBle KJeTKH — MHKPOCIOOpPhI, ¥ OX-
HOZOJBHLIX PACTeHHMH BCEe YeTHIDe MHKPOCIODEL JIS)KAT B Of-
HOH IJIOCKOCTH, ¥V ABYAONBHBLIX TPH MHUKPOCIOPEI JEJKAT B OI-
HOH IJOCKOCTH M OJHA MHKPOCHOPA — B APYIOH TJIOCKOCTH.

PaGoTa TpeOyer Xopolnnerc sHaHUA mpoliecca Meifosa, GOJb-
moil HaGJaAaTeNbHOCTH M aKKypaTHocTH. Ha pHcyHRKax B
ansfoMe JOJIKHBI OBITH NPEACTaBJeHBI BECE€ OCHOBHEIE (ha3nl
Meiiosa, a Takke cragun npodasel 1. Ha pucyHEKax cneayer
YK&3aTE XPOMOCOMEL, XpPOMATHAEI, OHBAJIEHTHl, XMA3MEI,

PABOTA N2 13

Meito3a ¥ pa3BuMTUE MYXCKUX MONOBBLIX KJIETOK
Ilens. IloaHaxKoMHUTBCA ¢ dTanaMu (OPMHMPOBAHMA MYX-
CKHX TOJIOBBIX KJIETOK M HOBEJeHHEeM XPOMOCOM B Meiiose.

‘Obopynosanue, PUKCUPOBAHHBIE CEMEHHUKM CAPAHYORBHIX,
MHEKDPOCKONIEI, OMHOKYJAPHBIE WJIH INITATHBHBIC JYNOBI, HOPEA-
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MeTHHIEe I NOKPOBHLIS CTEeKJIA, OpeNapoBalbHEIe HIJIBI, MHHITE-
TEI, dUabTpOBANLHAA OyMara.

PeaxTnen. Kpacurens (HanpuMep, aneroopcenn), 45% -mas
VKCYCHAA KHCJI0Ta, NapadpuH,

Xonx pa6oTsr

DuKcaumn CEMEHHUKOB. CEMEHHMKN HACEKOMbIX NOCNEOHero au-
YMHOYHOIO BO3PACTa WA MOROAbLIX MMAro ydutenb MOXET 3aduKcu-
pceaTh 3apaHee B cmecu 96%-Horo 3TMROBOrC cnupta (3 4acTu} w
NensaHon YKCYCHOR KMCNoThl {1 yactb) B TedeHne 20—30 MuH. Duken-
PCBaHHLIA MaTepuan crneayet NPoMeTek B 70%-HOM 3TWMAOBOM CNUP-
Te {(15—20 MuH} KU XxpaHuTb B HeHONbLWOM KONUHECTBE CBEXel
nopuun 70%-HOro CNUPTa B NMNIOTHO 3aKPbiTOM (dnakoHe npy Temne-
paTtype 4 °C,

CeMeHHUK mUpeAcCTaBJAeT co00# cAMBINMiiCcA TapHBEIE op-
TaH, PACHOJOMEHHLII B CHMHHOH YacTH ODIOIIKA U OOBIYHO
OKYTaHHBIH EHPOBEIM Te-
JoMm. OH COCTOMUT M3 OTHEJL-
HBIX CeMeHHBIX QOJIIHUKY-
JIOB, OTKPBIBAIOIIUXCA B ce-
Msanposoabl (puc. 16).

Ilepeny BcTyniaeHueM B
Melo3 OyAyuide IIOJIOBbLIE
KJIETKHU Pa3MHOXKAIOTCH.
IIpoucxoguT 3TO B KOHIEBOH
yactu ¢Qoanukynaa. Tam u
MOXXHO HabaoogaTe pasHbie
craauu murtosa (puc. 17).
OObIuHO OyayHIHe IOJIOBbIE
KJeTKH HAejaaTcsa 5—6 pas u
obpasyroT rpynny us 32—64
CECTPHMHCKHMX KJIETOK. OTH
KJEeTKH, OKpPYXXeHHBIe 000-
JOYKOM M3 KJETOK COMAaTH-
YeCKOr'o IPOMCXOMKAECHUs, 00-
pasyior yucmy. Bce kierku
IOHUCTBI OJHOBPEMEHHO BCTY-
IalT B MEH03 M B JaJbHeu-
IIeM NPaKTUYEeCKH CHHXPOH-
HO IpOXOIAT BCe 3Talbl 00-
Da30BaHMUS IIOJIOBBIX KJIETOK. Puc. 16. CeMeHHUK capaHyun
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Hebosnbmrasgs acMHXPOHHOCTH
HabJrroaeTcs TOJBKO BO Bpe-
, M#A KpPaTKOBPeMeHHBbIX CTa-
ouii. Tak, B OOHOMU I[MCTe

-. \l 'Y,

p o® MO3KHO OJHOBPEMEHHO YBH-

- IeTh KJETKHM Ha CTaguax

e " meradasbl, aHadasbl U Te-
- - « e

F ] Joasbl KaK IepBoro, Tak u

BTOpPOrO JOejJleHUsA Meuo3a.

CnepmartoroHuansHas metadasa
OuncTuTe CEMEHHHK OT

\)" JKUPOBOM TKaHM C TIO-

Mv ‘:- MOIIbI0 TIPENnapoBaJibHBIX

k .h‘ - urji. OCTOPOXKHO OTAEJUTE
R A -, % \ 2—3 ¢donnukyna, noMmecTu-
F .(.\ * Te UX HA NIOKPOBHOE CTEKJIO
‘k\ B Kamaio Kpacureas. Oc-

TasbTe Ha 20—30 mMuH, no-
0aBJAA KpacuTeJIb 10 Mepe

BBICBIXaHUA. YOepure Kpa-
CHTEJIb C IOMOIbID (DUIIBLT-
poBasJbHON Oymaru u 3ame-

HuTe ero 45% -Hol yKcyc-
HOM KHCJOTOH. 3aTteMm
IIOMECTHUTEe OKpalleHHBbIE
doanukyasl B Kanaw 45% -
Puc. 17. Ctagum mMutosa HOM YKCYCHOM KMCJIOTHI,
B CNEepMaToroHMsx HaKpOHTe HUX ITOKPOBHBIM
CTEKJIOM U OCTOPOYKHO pas-
naBute. KieTku (DONIHMKYIOB AOJIKHBI PACHPENeIUTHCA MeXX-
Ay CTeKJAMHU B oxuH cjaod. Kpasg IMOKPOBHOTO CTERJIA MOMHO
OKAHTOBATH PACIJIABJEHHLIM Napa@HWHOM, 4YTOOGBI YKCyCcHAdA
KHCJOTa He BBICBIXAaJa M ¢ MIpenapaTcM MOMHO Oplio paborars
B TeYeHHe HeCKOABKNX uacoB. Jaa Ttoro urobil mabniogatk Bee
cTazuu meiioza, Jydime MPUTOTOBHTL HECKOJNBKO IIPEITAPATOB.
IIpu mManoM yBeJHYEeHUH MHKPOCKOIA MOMKHO VBHUIETDH
OOoJNBIITHE CKONJEHHWA KJACTOK C SIAPAaMH OOWHAKOROW MOp@OJIO-
THH. I9TC KJETKH OJHOH IIHCTHI.
PaccmoTpuTe 1 3apucyiiTe Kak MOKHO 0oJbIIe PasNHYHBIX
cTagnii Mefio3a, cpaBHMBasg MX ¢ ¢ororpadpuamu. Jlyduie Bce-
ro HCHOJB3OBATL 00BeKTHUBR X890,

CnepmatoroHuansHas aHadasa

CnepmaroroHuansHas tenodasa
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B aunnouaroM HaGope caMilOB ¢capaHYOBEIX HEYETHOE YHC-
JO XpOMOCOM, TAK KAaK ¥ CAMIOB HMEETCH TOJBKO OZHA IIOJO-
BadA XpoMocoMa (Y caMoOK ABe). B 3aBMCAMOCTH OT BHAA CapaH-
94U Y CAMIIOB MOKHO OOHApDYKHUThL 23 uanm 17 xpoMocoM B Ka-
pnorune (y caMok 24 nau 18 XpoMOCOM COOTBETCTBEeHHO).
Ecim xpomocom 23, TO BCe OHH OfHOIIedYMe (HA DHCYHKax
17—21 upencraBaeHH uUMeHHO oHH). Ecam xpomocom 17, To
TP HAphl XPOMOCOM ARYIUIeuHe, OCTAJIbHbIE, B TOM WHCie M
X-xpoMocoMma, OZHONJIEUHE.

IIpogasa I. Ilonosasa xpomocomMa B CIepMATOT€He3e BEAIET
cefa He TaK, KAK ayTOCOMBLI: OHA KOHAEHCHDYeETCS IO pasMe-
poB MeTadasHONH XPOMOCOMEl Cpa3y, KAK TOJBKO KJIETKa BCTY-
naet B npodasy I meiosa, 1 ocraeTcsas B BHAE IUIOTHOIO TeJb-
Ia B TedeHUe Bcelt mpodassl.

Knerkn B npodase I Meiiosa JIerko OTIMYHUTE OT BeeX APYIHX
He TOJIbKO II0 NOBeAeHHIo X-XPOMOCOMEI, HO H IIO XapaKTep-
HoH Mopdonorun ayrocom. Haumnas ¢ /MeNTOTEHBI, AyTOCOMBI
OpHOOpPeTAIOT «epIIMCTHIA» BHA (XpOMOCOMElI THIIA JIAMIIOBBIX
IIETOK) M COXPAHAIOT 3TY <«epIUIHCTOCTb+ A0 KOHIA AHAKHHesa.

B JenToTeHe—3UrOTEHE XPOMOCOMEL COXPAHAIOT «(PUTYDY
OykeTa®» — pacNoJICMKeHNe IeHTPOMEPHBIX DAaloOHOB BCEX XpoO-
MOCOM HA OAHOM M3 IIOJIOCOB AApa. JIENTOTEeHY OT 3UTOTeHBI
MOMKHO OTJIHYHUTL, €CJH B3TH KJIETKH OKAXKYTCH PAAOM B IIOJE
3peHnsd MHKpocKoma. Ha crazin 3UroTeHnl AApa KJIeTOK KpyI-
Hee, H B HHX 3AMETHH TPAHALLI MeMMAY CIAPEHHBEIMU H Hec-
OapeHHLIMH YYACTKAMH TOMOJIOTHUHBIX XpomocoM (puc. 18).

CrazguAa maxuTeHbl OORIMHO camMas AJHTENIbHAHdA, X IIOITOMY
KJIeTKH HA $TOH CTAaANM BCTPEe4aloTCa B GOJIBIIOM KOJHYECTBE.
Hapa KIIETOK HA 2TOH CTAmgMH elle KpyIlHee, UeM Ha CTamun
suUroTeHbl, ¢«Purypa Gyxkeras paspymaercs, OMBaJIeHTREI JIETKO-
pPasIM4dUMBI, H YaCTO MX MOXKHO cocdMTaTh (cMm. puc. 18).

B aHmioTeHe—AMAKMHEe3e IPOHCXOANT KOHAEHCAIIMHA XPOMA-
THHA, OMBaJIeHTH] IPH 5TOM YKOPAUYHBAKTCA M NIPHOOPETAIOT Xa-
PAKTepHLI BHJ B 3aBNCHMOCTH OT YHCJA H PACIONOMKEHNA
MeCT, B KOTOPHIX IPOMCXOAUT KpoccHHIOBep (pmc. 19).

Memadasza I. Ha sToif craauu OHBaJIEHTH MOMXHO CO-
cuuTaTh, ux 11 (mun 8 y 17-xpoMmocomunix Buaos). Oxna-
KO H3-34 OJOTHOU KOHAEHCAIIMH XPOMATHH& Mopdosormio
fuBasileHTOB TPYAHO DA3JAHYHTH., TeM He MeHee cpegu OHUBa-
JEHTOB MOXM(HO Jerko o0HApYXHTh IOJOBYK XPOMOCOMY.
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4 Puc. 18. Ctagum paHHein npo-
dasbl | Meinoaa

Puc. 19. Ctagun nosgHei npo-

das3pl | n metadasa | meirosa
v

JlentoreHa

3uroreHa

PanHsas naxuteHa \

- AvakuHes
«* ?
’ ”’
v e
y &
MNo3aHsA naxuTeHa ‘Mertagaza |
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OHa 00BIYHO OKa3mBaeTcsa OJAHKE K OAHOMY M3 INOJIOCOB
(cM. puc. 19).

Anapasa I. Ilonosas xpoMocoMa YXOAMT K OAHOMY M3 TIO-
aiocoB. OHa, Tak ’Xe Kak M ayTOCOMBI, COCTOUT U3 JBYX XPO-
marug. Ilosaromy make B mosgHed aHadase I, Korma xpomoco-
MbI cOOpaHbI Ha MOJIIOCE, MOXXHO C YBEPEHHOCTBHIO OIIPEHesIUTh,
YTO 3TO aHadasa MMEHHO IIepBOrO JeJjIeHUdA, IIepecHUTaB TeJso-
MepHBIe payoHbl xpomocoM (puc. 20).

Tenogasza I. Ity craguio MOXKHO YBEPEHHO OIpENeJUuTh
TOJBKO B TOM CJyYae, ecJi KJeTKU Ha 3TOM CTAIHH HaXOMOAT-
CcA B OKPY:KEeHHM KJIeTOK Ha cTaauu anHadassl I, T. e. B mpe-
Aenax OAHOH ITHCTHI.

KneTku Ha cTaguu uHmMepKuHe3a BCTPEYAIOTCA PENKO, TaK
KaK 3Ta CTajusa OYeHb KOopoTKas. B HuX HeT Mopdosorudec-
KHX ocobeHHOCTEH, OTJIHYAN0-

IMUX UX OT APYTUX HHTEp-
($a3HBIX KJIETOK, M, UTOOBI

OIIpeneJiiTh 3Ty CTagHuo, He- ( ; ¢ b‘ %

06X0AMMO H3MEPHUTh COAep- b
s)kanue [ITHK B sgpax. ¢ ) "
ITpogasza II Takxe oyeHb ’ ﬁ )

kopoTrkasa  cragua. O=a PanHsis aHadaza |

BCTPEYaeTCsa PefKo, HO JIETKO
UIeHTUDUIUPYyeTCsa HO ram- “‘wﬁ
JIOUAHOMY UYHCJIY He II0J- ¢!

HOCThI0O KOHAEHCHUPOBAHHBIX '

xpomocoM (puc. 21). \\\\‘V'i

Memaghasa II. Ha asTou

CTaAuyd XPOMOCOMEI B TaIlIO- Cpennsis aHadaaa |
HUAHOM 4Yucye OOBIYHO pacro-

JarapTca mno Kpyry. Kak ,.ﬂ(
NpaBUJIO, [ABE CECTPUHCKUE 3\‘
KJIETKH JIeXKaT pPAAOM, U

MOYKHO COCYHTAThL B OJHOM \\

12, B gpyroi 11 xpomocom (y V‘:’E

17-xpomMocoMHBIX BHAOB 9 u
8 XpoMOCOM COOTBETCTBEHHO).
Anagasy II moxxkHO Jer-

KO OTJHYHUTHL OT aHada3sbl Puc. 20. Craguu anadassl |
IEepBOro JeJIEHHHA, TaK KaK  poiin3g

Moszannas aHadasal
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(cnepmamuda), NPEeBPATHTCS B 3PEJABIH COEpMATO30H7, V Ca-
PaH4Y0BHIX HOpOXOoAuT Goabine Hefenan. Bece 3TO BpeMdA KIeT-
KH OCTAWwTCs B CeMeHHOM ¢{o/nKyiae, nocreneHHo aubde-
peruupysick. OgHO#M U3 ocobeHHOCTeH AuddepeHIUPOBKH AB-
AdeTcA U3MeHeHue GOopMEI AApa — Y 3peJioro CIepMaTo30:uia
AAPO UMeeT HHTeBHAHYIO (opmy (puc. 22), IIpomecc nmpespa-
IeHUA OKPYIVIOTO SApA ¢ PHIXJBIM COCTOSSHMEM XpOMAaTHHAa
B HHTeBUJHOE HApPC ¢ TOMOreHHBEIM pacnpezeleHMeM XpoMa-
THHa HAeT INOCTelleHHO uepe3 DA NPOMeXXKYTOUYHEIX COCTOS-
Huil. [Ipn aHanH3e nmpenapaToB CKONJIeHHA 3THX KJETOK 006-
palanT Ha ceGsd BHEMAaHHE B IEPBYIO OuYepelnb.

PABOTA N2 14

CnepmaroreHes U osorexnes. CrpoeHMe nNoONoOBbLIX KNEeToK,
HavaneHuie cTaaum apobnenns siuexneTku

Ieas. IIo3HAKOMHTBCA €O CTAZUAMH (QOPMHPOBAHHS
TOJIOBHIX KJIETOK M € HAYAJNBHBIMH 3TANAMM DA3BHTHS 38pO-
OBIIIIA.

O6opynoBanne. I'oToBele npenapaThl CEMEHHNKOB U AUYHA-
KOB *KWBOTHBLIX, PHKCHUpPOBAaHHBIE CHNEPMAaTO30MAB M Aiile-
KJeTKH (MKPUHKH) JATYIOKW, MXHBBEe HKPUHKH TIagKoil
OINOPIEBOH JAATYIUKH (AKCOJOTIA, pedpHCTOre TPUTOHA) Ha
Pa3HBIX CTAAMSIX PA3BHTHUA, MUKPOCKOIIL, OMHOKYIAPHBIE HUIN
mTaTHBHbe aAynnl damkn I[lerpu, nmpenapoBajbHEIE HIJIBIL,
npeaMeTHbLIE H IIOKPOBHBIE CTEKJA, YACOBhIE CTEKJa.

Xox paGoTsl

1. Cnepmamozenes. PaceMoTpuTe M 3apucyiiTe noJoBeE
KJeTKH Ha PasHBIX CTAAUAX clepMmaroreHesa. Ha npenapare
BUAHLI IIepepe3aHHbBIe B PA3JINYHBIX HANPABICHHUAX CeMeHHEIe
KaHaablbkl, BeifepuTe OAWH M3 KAHAJBIEB AJNA OoJsee moiapob-
HOrO M3y4YyeHHs. BoJbladg uacTh cpe3a uepes KaHAJMeH 3amnoJ-
HeHa MelIKOBUAHBIMN LHUCTAMM, NPHMBIKAKIIHAME K MemMOpa-
He kKaHaJdbna. CTeHKM IHCTHL 00padoBaHbl (POJINK YJISIPHBIMK
KJIETKAMHK. BHYTPM IOUMCT pacnojodieHb! NOJOBBIE KJIETHH.
B kaxxmoil IHucTe PasBUTHE KJIETOK MPONCXOAUT CHHXDOHHO.
B pasHbIX HHCTAX MOKHO HaOJOZaTh MOJOBBIe KJETKH Ha pas-
HBIX 3Tanax cnepMartoreHesa. IIHCThHI ¢ MOJOBHEIMHA KJIETKAMK
nepuoAa pocTra JerKo HaHTH: cnepMaTOUUTHI I mopagka Hau-
6osee KpynHEele, cnepmarounTtel II mopaaka 3aMeTHO MeHRIHe,
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Hawunbonepuiuit o6beM MMeOT HUCTHI ¢o cnepmaTuxamu. Crep-
MATHABI DHIXJO PACHONATAIOTCA B roOJOCTH IuceT. Ha nmosgrux
CTAZUAX DPa3BHTHA CNePMaTHALl CTAHOBATCH OBAJBHBIMH, IIO-
SAABJsIETCA XBOCTOBadA HHTh, Ha 3aKJIOUNTENLHOM 3Tale cHoep-
MATOTeHe3a IroJIOBKa NpHoDperaeT XapaKkTepHyl GopMy, XBoC-
TOBAA HUTH YAJIHHAECTCH.

HafizuTe u sapucyiite pasHble CTAAHH CIEPMATOTeHE3a,
CPABHHUEB HX C PHCYHKOM 95 B yuebmnke. 3apHcyiiTe HECKOJNb-
KO CIIEPMATO30HA0B M 0003HAYLTEC MX YACTH.

2. Cmpoenue siiyexaemiii MOXKHO PACCMOTDETh HA (DHKCH-
POBAHHOM WU >XHBOM NpenaparTe HKPHHKH JATYINKH. HKkpHH-
KH MOXHO 3aroTOBHTH 3apaHee, 3admxcHpoBaB B 10%-HoM
thopMasnHe (ODepes 3aHATHEM MATEPHAJ OTMEIBAKT OF GropMa-
JHHA B IPOTOYHOH Boje 12—24 u)., PaccmaTpuBasg UKPHUHKY,
craeayer oOpaTHTF BHUMAHNE HA TOJCTYIO NPO3PAYHYIO CTYAE-
HHCTYIO (TPETHYHYIO) OOONOUKY sAiina. HAHnmo JATryIIKM MMeeTr
YeTKYIO NOJSAPHOCTh. AHUMANBHOE MOJYIIADHE COAEPIKUT I'pa-.
HyJbl TUT'MEHTa MeJIaHUHA. Bojee KpYNHEIe I'PAHYJILL JKEJITKA
COCPefIOTO4YeHBl B BETETATHBHOM IOJYIIIADHH.

dapHcyiiTe cTpoeHHe Aiina JATYIIKY,

3. Imansvt IMOPUCHAALHO20 PAIBUINUA 3EMHOBOTHLLX,

K oroii pafoTe MO>XHO NOATOTOBHTE HEPECT JETKO PA3MHO-
MMAIIHXCA B HEBOJIE 3eMHOBOAHEBIX, TAKHX, KaK INIAAKas
IIMOPIEBasa JATYNIKA, AKCOJOTAbL I peGpucToiil TpuToH. Hx
HKpa JaCT BO3MOMKHOCTh PACCMOTPETh CTPOEHHE AHIEKJIETKH,
a TaK)Xe DTankl SMOPHOHANBEHOIC PAIBHTHA 3¢eMHOBOAHEIX. Ec-
JH TI0CJHEe HepecTa IOMECTHTH OILUIOAOTBOPEHHYID UKPY B pas-
JHUYHEIe TeMIepAaTYpHEIE YCIOBHA, TO K JabopaTopHOMY 3aHs-
THIO MOYKHO TIOJYYHTh WKPHHKM HA DPaSHEIX CTAAMAX DPasBH-
THA. UHOrna Ha CTeHKAaX aKBApHYMa MOMHO OOHAPYMHTDH
KJAAJAKH AUI, aKBADUYMHEIX MOJLTIOCKOB. HX OCTOPOKHO CO-
CKalbJMBAIOT CO CTEKJIa ¥ NEPEeHOCAT B ualwky IleTpm.

IloMecTB HKPUHKH BMECTE C BOJIOM M3 AKBAPDHYMA B Yalll-
Ky Ilerpu, paccmMoTpuTe HKpPY NOoj OHHOKYJAAPOM HAH QOBeK-
THBOM INITATMBHON Jynbl., OJHAKO Ha JKHWBBIX KJETKAaX
TPYAHO YBHIAETE BCe CTAAUU ApOOJeHUA, TOITOMY MOXKHO TIpH-
FOTOBUATE CEePUI0 (DHKCHPOBAHHEIX Ipenaparos. Codyeras pac-
CMATPHBAHUE KHUBBIX HKPUHOK H (PHKCHPOBAHHBIX Npenapa-
TOB, MOXXHO BOCCO3JJATH OCHOBHLIE 3TANLI HAYAJLHON CTAgUH
PA3BHTHA 3MOpHOHA.
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HaiiapTe Ha npemaparax, pacCMOTpUTe N sapucyiiTe cie-
ayiomue craguu: 1) mepsas Goposaa ApoOJieHMA -— CTAgUA
ABYX GAACTOMEpOB; 2) cTaausa dYeThIpex GaacToMepoB; 3) cra-
Aus BocbMH OjsacroMepoB; 4) cTaanma paHHeH GiaacTyiael —
64 Onacromepa; 5) cTagusa racTpyasl (HalauTe GJaacTOHOD);
6) cragna Helipyaul (Ipogoaroparas GopMa, Ha CIUHHON CTO-
poHe 3apoAbilia IIOSABIAETCHA YTOJIIEHHAA IIAPOKad NoJoca
SKTONEePMEl — HEpPRHAA IJIACTHHKA).

PABOTA N2 15

Apo3oduna Kak 06BbEKT reHeTUYeCKNX UccRenoBaHui.
Nocranoska MoHorMBpuaHOro n aurnGpuaHoro
CKPOLWMBAHUA

Hexaxr. IlospakoMuTBECA ¢ OBHHM H3 Hanbolee YAOOHBIX
O0'BeKTOB TEHETHUECKOTO HCCHIefOBAHNA — ILIOAOBOM, HJIHM VK-
cycHoil, myxoii Drosophila melanogaster. Usyunte G6moJI0THIO
A MOpdOJIOrHYecKHNe NPH3HAKH Apozoduiasi. Haydymureea roro-
BHTEH IUTATEJLHYIO CPeAy AJMA MYX M MX JHYHHOK, 3aJN0IKHTH
OIBITHL Ha MOHOTHOpHAHOEe W AUTHOPHAHOE CKpelliUBaHHA.

O6opynoranue., CTAKAHYHKH HJIU IDHPOKHE NpOCMpPKH AH-
aMeTpoM 4 ¢M, BeIcoToll 10 cM (MOXKHO HCIOAL30OBATL MAJMEHB-
KHe 0aHKH ¢ NJIOTHO 3AKPLIBAIIIEMECS KPHIIKAMHN), BATHELIC
npobru, 3dHUp, MOPHJIKH, IIUTKA Oeoro Kadensa UIAM MOJIOY-
Ho-OeJioe CTeKNO, OHHOKYAApHas Jyna MIH JYIL ¢ ABYX-, 4e-
TBIPEX- H CEeMHKPaATHBIM yBeJHUYeHHeM, MACOpYyOKa, KacTpio-
N5, BNEKTPUYecKad IUIMTKA, TeXHHUYeCKHWEe Bechbl, TEpPMOCTAT,
MEH3YpKa, TIa3HON NHHIET HJIN MATKAA KHCTOYKA, KAPAHAAII
110 CTeKNY, H3M, KapTodenb, arap-arap, JpOoaKH,

JInaun aposopua: 1) HopmanwsHble (cepoe Tel0, HOPMAJb-
Hble KpBLIBA); 2) MyTaHTHBEIe (Cepoe TeJio, 3a4YaTOUYHHIE
KpPbUIBA); 3) MYTaHTHBIE IO ABYM NpH3HaKaM {TEMHOE TeJNo,
3a4aTOYHBIE KPBIABA).

Xon paboTer

1. ITpuzomoenrenue numamenvrollt cpedvl OXR MYx u ux
auxunok. IlpuBoanM penenTtsl HAMGO/I€€ TPOCTEIX NMHTATENb-
HBIX Cpexa:

a) Bogza — 100 r

Hsrwom — 50 r
Arap-arap — 2 r
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6) Boga — 100 r
Kaprodens — 100 r
Arap-arap — 1 r

B) Boma — 200 r

: Kaprodens — 100 r
Hawm — 75 r
Arap-arap — 2 1

IIpoMeITEIIT B BoAe H3I0M M BapeHBIH QUUINEHHBIA KapTo-
¢desb HECKOJIBKO pas IPONYCTHTe Uepes MAcOpYOKy. Arap-arap
PAcCTBOPHTE B BOJe IPH KHIAUYEHHMH M HNOJOMKHTE TYAA HM3I0M
¢ Kaprodenem. CMech NpoKHOATHTe 15—20 MMH, TOCTOAHHO
nomeinnBasa. ['OTOBYIO TopAYYI0O NHTATEALHYIO CPEAY Uepesd BO-
POHKY pasieiiTe mo cTakaHuMKaM (mo 25 ma).

IIuTaTenbHad cpeia He JOJKHA MONAAATH HA BHYTPEHHIOO
CTeHKY CTaKaH4YHKa. Iloclie oXaaXAeHNnaA OHA MOMET XPAaHHNTH-
¢ B XOJMOJAMJNBHHKE OKOJO MecAna. Ilepen mocagkoil MyX Ha
MOBEPXHOCTE KOPMA HAHOCAT MAa30K APOMIKeH, KOTODHIMH ITH-
TAIOTCS B3poChble MyX¥ (JIMYHMHKH IHUTAIOTCHA cpenoif). Cpenma
C APOMIKAMH OO HOCAAKM MYX MOMKEeT XPaHUThbca He 0oJee
ABYX-TpeX IHei.

2. Hapromusayua myx. Ilepea nocagxoil Myx Ha cpeAy He-
0o6X0ZMMO HAYUYMThCA HX HAPKOTH3MPOBATE. HaproTHUsanusa
MYX OPOBOJAHTCH B BRITAMHOM IIKady B CHeZYIOIIEM IIOPARKE.

BospmuTe nNpoOHPKY. (MM CTAKAHYHK) ¢ gposoduiaMd, OC-
TOPOMCHO MOCTYUYHNTE N0 NpobUpKe, OCAHB MyX HA AHO. BRIHL-
Te NpoOKYy H3 MOPHUJKHM N BATHEIH TAMIOH H3 Npo0HPKH C My-
XaMH, NPHJIOKHTEe MOPHUJAKY H OPOOMPKY rOpJbIIIKAMH APYT
K Zpyry (MOpMJKa BHHU3Y) M CJerka HOCTYYUTE IO Ipobupke,
yToGhl MYXM BHICHIIIANMCH M3 NPOOMPKH B MOPHJIKY. Bakpoii-
Te MODMJIKY Hnpobkoift. Ciaerka HOCTYKHMBaAA MaablieM IO MO-
puake, HabmiogaliTe 3a MyXaMM, IOKA OHM He IEepeCTAHYT
OBUTATHECA W He YOAAYT Ha AHO. IInag HAPKOTH3alMd MCHOJb-
BYIT CepHBI 20pHp HAH B KpalilHeM cJaydae XJopodopm
(HaHecuTe 2—3 KANNMKM HA KYCOUEK BATH M IOMECTHTE ero B
MODHJIKY).

HaprxoTusnpoBaHHEIX MyX BBRICHIIBTE Ha 6eylo MIACTHHKY
M paccMOTpHTe moj OmHOKyaapoM. Ob0pamaTbcs ¢ MyXaM#|
clIeayeT OCTOpOXHO. I[na nepeMellleHNA HAPDKOTUIHPOBAHHBIX
MyX OOBIYHO HCHOJB3YIT OTHYbLe IIepO HJIH MATKYI KHCTOY-
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KV, KOTOPBIMH JeHCTBYIOT, KakK
MeTeaKoM. Myx cmerarT Ha Oy-
MAaXXKy U BBICBINIAIOT B IIpoOUp-
Ky. B KpaliHeM ciydae UX MOXK-
HO 6paT5 TOJBKO TOHKHMM IIUH-
oeToM 3a KPBbILIO.

3. O3nHakomaeHue ¢ 6uonozu-
eii. Oposoguavt. Myxu, umelo-
e cepoe TeJyo, HOpMAaJIbHBIE
KPBIJIbA W KpaCHBIE TIJasa,
HOpMaJibHbIe (AuKoro tumna). Ta-
KHe MYXH ILIMPOKO pacrnpocTpa-
HEHbl B IIPUPOJE; BCTpPEYAITCH
Ha ore YKpauHBI, B 3aKaB-
Kasepe, Cpenueir Aszuu. ITuraror-
CA OHHM 3a0pO/MBIHKAM COKOM J€peRbeR W IJIOAOB., B cpefHei
IIOJIOCE NMOABJIAIOTCA JIETOM ¢ OBOMAMH M (PYKTAMH ¢ I0Ta.
MyxH ¢ TEeMHBIM TeJIOM H 38a4ATOYHBEIMH KPBIJIBAMH — MYTAH-
Thl. B npupoae oHH BCcTpedalOTCd KpaiiHe pefKo; MX PasBOAAT
B naGopaTopusax AnA HAYYHBIX Ieneii.

Jdn1a yenewisoro npoBedeHHA CHpemuBaHUA HeobOxoauMo
HAY4YUTHCA OTJIMYATH CAMOK OT CAMIIOB II0 CHEAVIQIIUM NIpK3-
HakaM:! 1) caMKu HEMHOIO KpyIIHEe CaMI1oB; 2) ODIOIIKO Y ca-
MOK 340CTpeHHOe H3-3a AlineKdaja, a y CaMIOB OKDYIJIOE;
3) Ha Bcem OpWOINKEe CAMOK MOXXHO PA3NUUYNTL TeMHLIE [OJO-
Chi, ¥ CaMIIOB 3TH [0OJIOCH HA KOHLE OpPHOINKA CAUBAIOTCA B 00-
uiee TeMHOe OATHO (puc. 23).

Bapocarslie MyXH B XOpOIIMX YCJAOBUAX HHBYT OKOJIO Mecs-
ma. OnruMaapHas TeMOepaTyba s DAas3BUTHS Apo3oduJ
24—25 °C. HukJ pasBUTHA NMPH 3TOM COCTABAAET OKoJOo 10—
12 cyr. Ilpn HuskHUX Temmeparypax (10—15 °C) Myxu He IO-
rubaioT, HO TeMHObl PA3BUTHS CHJIBHO 3aTATHBANTCA (3TO CcJae-
AYeT YUMTHIBATh, €CJIH TpeOyeTcd YBEJIHYHTH BpeMs, HeolXo-
AUMOe AJIA TPOBEeACHUS OIRITA).

4. ITocmanosrKa onbimog HA MOHO- U Guzubpudroe ckpeuiu-
sanus. Ha aToM 3aHATUU HEOGXOAUMO 3AJIOMKHTE ONBITHI HA TIO-
Jdy4YeHHe IIOTOMCTBA B MOHO- H ZUTHUOPHAHOM CKpPEIIMBAHAAX.

1) ina mMoHOrMOPUAHOTO CKPELIWBAHWA OTOEPHTE ABE-TPH
CAMKH C HODMA&JBHBIMH KpbeLIbaMH. X M0oxHO 0603HAYHTH
Normal {(N). CaMOK OTCa’XMBAiOT OT poAUTeNed W caMmoB He

Puc. 23. Camka 1 came,
Ap030dunbl HOPManNbLHOro
(oukoro) Tuna
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noznHee 10—12 4 nocjle BRIAYNJIEHWA W3 KYKOJKH, TaK KaK
OHH JAOMKHBLI OLITHP BUPTrHJALHBEIMH (eBCTBeHHBIMH). K HUM B
NpoBUPKY MOACAMUBAIT ABYX-TPEX CAMIOB € 3aYaTOUHBIMI
KpeuibaMu. UX oboanauator vestigial (vg). (Ina dactun rpyn-
OB MOMKHO PEeKOMEHJO0BAThL OCYLIECTBHTEL o0paTHoe, WIH pe-
MUOPOKHOE, CKpemuBanne: Yvg XJdN.,)

2) dna purnOpHAHOrO CKpelIMBaHUA oTOepuTe ABe-TpH
CAMKM, HOPMAJBbHBIE TI0 IPH3HAKAM OKPACKH Tejaa u ¢opme
KDBLI&, ¥ ABYX-TPEX CAMIOB ¢ TeMHLIM TeJdoM ebony (e) u 3a-
YATOUHBIMA KPBIILAMHU (vg€). (YacTes rpynmbl CTaBHT pPeliMII-
pOKHOe CKpeliuBaHue: Fvg/e X d'N.)

Ha npobupkax KapaHJAIlOM IO CTEKJIY HAIMUIINTe AaTy,
HOMep omblTa, GaMuANI0 H Kaacc., JIpobHpKH noMecTHTe B
TepMOCTAT Opu TeMnepaTtype 24—25 °C. B TeTpaau BeauTe
IHeBHHK HabGaiogeHni.

Kpatkas AHanuz
Homep onmiTa HRaTa 3AIACH ODOAYIeHHOrQ
CKPeIMHBAHEA peayabTaTa

PABOTA N2 16

AHanu3 HacnenoBaHUA NPU3HAKOB B NEPBOM MNOKOASHUUA
MOHOrMOpuaHOro n aurndpnAaHOro cKpelunsBaHvin.
MocraHoBKa ONbITA HA HACNSAOBAHNWE,

cuenIeHHOoe ¢ NONOM

Hens. Ha6noaaTh Ha TpaKTHKE Pe3yJALTATH ITPOABIEHHA
reaeTuuyeckux saxkoHOB. [IpuobGpecTu HaABHIK paboThI ¢ BaMK-
HEIM TeHeTHYeCKHM 00BEeKTOM — ITIOAOBON MYIIKOH Apo30-
bunoii.

OGopyaosaune. [Ipo6upku ¢ myxamu F, or MmoHOruGpuzgHo-
ro ¥ AUTHOPUAHOTO CKPEIIUBAHHN; MODHJIKM, 3DHP, KHCTOU-
KH, Denble KadeJbHBIE NIHUTKH, JYObl, CTAKAHYUKN C IIATa-
TeJbHO cpemoii.

JInann apozopma: 1) HopManbHele (KpacHHe T1asa); 2) Mmy-
TaHTHEIE (Oesbie riasa). '

Xon paborsl

1. Anaru3 nepsozo noxkoiernus (F,), noayvenunozo npu
MOHOUOpUDHOM cxpewusahuu. IIpoaHamusupyiiTe TONYyYeH-
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HOE€ B ONBITaX ¢ Apo3odunoii moToMcTBO. IJIA 3TOro mepechiith-
Teé B 3apAMEHHYI0 3QHpOM MOPHJKY MYX N3 OIbITA, IOCTAB-
JeHHOro Ha MoHoruOpuaHoe ckpemnnBanme. Ilocae Toro Kax
OHM YCHYT, BBICHIIbTE HX Ha Oenyw xKadeJbHYIO INAHUTKY H
BHHMATEJBHO paccMorpure. Ilogcuutaiite oflnee YHCIO MyX B
ONBITE€, YHCJHO CAMIOB M camMoK. Onpeaenure Mopgosoruvec-
KHe IPH3HAKH IIEPBOTO FHOPMAHOIC MOKOJNEHHS, CPABHUTE C
OMHJAACMBIM pesyJbTaToM. Bece paHHBIE 3alUIINTE B AHEBHHUK
nabmogernit. Cxpecrute MyX u3 mokoJeHus F, Mexgy coboit
AJIA TOoJaydeHnd ocobeit F,.

2. Anaau3 nepgozo noxoaenus (F,), noayuennozo npu du-
2ubpudnom cuxpewusaruu. IIpoanalusupyiiTe TOTOMCTBO, IO~
JIydeHHO€ B ONBITAX MO QUrHGPHAHOMY CKpeluBaHAI0. Pesyib-
TATEL TAKMKE 3AHECHTe B AHEeBHUK HalOmogeHnii. CKpecTHTE MYX
H3 norogenus F, memxay coboil ansa moaydeHHA ocobeil F,.

3. ITocmanosxa onvtma Ha HacredosaHue, CUENAEHHOE C
nOAOM. 3AMOMNUTE ONBITHL JJIA AHANN3A CLEIIEHHOTO € IIOJOM
HacnezoBaumnAa. I[1sa 3Toro BOSEMHTE ABA CTAKAHYHKA C IHNTA-
TEeJNBHOH cpeZoil. B ofMH mOMecTHTe TPHU-UETHIPE HOPMAJbHLIE
KpacHOI'NIa3kle CAMKH (FOMOSHIOTHI) M ABYX-Tpex Gesoriaseix
caMUoOB — MyTauusa white (w); B APYIroM CTaKaHYHKe OCyIlOe-
CTBUTE PEHMUIPOKHOe CKPELIMBAHWE: IOCAANTe TYAa TPH-4eTHl-
pe Oejornasble CAaMKHM M ABYX-TpPeX HOPMAJLHBIX KPacHOTJa-
3EIX CaMILOB. -

PABOTA N2 17

AHanui HacneaosaHWs NPU3HAKOB BO BTOPOM [OKONEHUM
MOHOrMGpyaHoro n AUrMGpUMAHOro cKpeLwnBaHuii.
Ananua HacnenosaHus B NepBOM MOKONEHUW MNPU3HaAKOB,
CLUENNEeHHbIX C NONOM.

NocraHOBKa ONMTA HA CUENAEHHOe HacneposaHue

Heas. Ha®niogaTe Ha IpakTHKE PE3YJALTATH NPOABJICHHA
reHeTHYeCKHUX 3aKOHOB,

O6opynosanne. [Ipobupkn ¢ myxamm F, OT MOHO- H AHU-
TUOPUAHOTO CKpPeNTUBAHUIL; npobupku ¢ Myxamu F, or cKpe-
IMUBAHNA HA CHEIJIEHHOe ¢ IIOJIOM HacjaegoBaHHe. MopHniaxu,
s¢hup, KUCTOUKH, Oenbre KadelbHBIE IJIHTKH, JYIOBE, CTaKaH-
YUKH CO CpefoM.

JIuanu aposodun: HOpManbHbe (Normal) m MmyTadTHBIE:
YepHas OKpacKa Tenaa (black), 3auaTouHBIe KpbLIbA (V).
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Xox paboTei

1. Auanrus emopozo noxonrenua (F,), norywennozo npu
MOHO2UOpUOHOM U Oueubpudnom crkpewusanusx. Ilpoananu-
3upy#Te mMoTOMcTBO F, OT MOHO- H AWrHOGPHIHOIO CKpPELIHBa-
Huii. [TogcuuraliTe YMCHI0 MYTAHTHREIX M HOPMAJBHBIX APO30-
¢ua. BelBogu no aHANM3Y M Bce AaHHBIE 3AlUIIIATE B JHEB-
HHK Habmogenuii. IIpocyMmunpyiiTe peayabTATEI MOHO- H
JUrAOpHMAHOrO CKpeIMUBAHMI, NOJydYeHHbe Beeil rpynmnoiit. 06-
CYAUTE Pe3yJAbTATEI ONBITA.

2. Anaaus nepeozo norxorenua (F,), noayvennozo 6 onvi-
me Ha Hacaedosarue, cyenyieHHoe ¢ NOAOM

1) PaccoprupyiiTe rm6puansix Myx F; no oxkpacke rias m
noay. IlogcuuTraiiTe MyX B Ka)XJoil rpynne U pesyJbTaThl 3a4-
numure B JHeBHUK. CpaBHUTE pe3yJLTATH HACHEeAOBAHMA H3Y-
YaeMoOro NpH3HAKA IPK NPAMOM M 00pATHOM CKpPEeN{MBAHHAX.

2) 3anoKuTe ONBIT HAa CKpellUBAHHe THOpHACE F, Mexay
coboit s moaydeHua F, (oTZeJbHO IO MepBOMY H BTOPOMY
BAPHAHT2M).

3. ITocmanoexa onvima Ha cyenaeHHoe HacRedosanue u
Kpoccurzosep., CKpeCcTHTEe HOPMAABHBIX aposodua (N) ¢ romo-
SUroTHBIMM MyxXaMmu black-vestigial. Termbl, onpegenammine
9TH NPHU3HAKH, HAXOZATCA BO BTOPOM XpoMocoMe APO30(]HiIbI,
T. €. B OZHOI rpynnoe crenjieHnsd.

PABOTA N2 18

AHann3 HacnenoBaHWA BO BTOPOM NOKONEHWMU rlpuanaxoa,
CLUONMNEHHLIX C NONoM.

AHANKW3 CLUBNNEHHOr0 HacnenoBaHMs

B N@PBOM NMOKONEHUN.

flocTanoBka ONbLITa HA KPOCCUHIOBEpP

Heas. IIpoBecTH aHaJIM3 HACAENOBAHWUA TNPHU3HAKOB, ClLell-
JIeHHBIX € MOJIOM, H aHAJMH3 HACJAENOBAHHA IPH KDOCCHHIOBEDE.

O6opynoeamme. IIpofupkm ¢ MyxaMu F, oT cKpelmnBaHuA
Ha CUENJICHHOE C TIOJIOM Hac/eNOBaHHe; NPoOHPKH ¢ MyXaMu
F, or cKpellMBaHUA HAa CIEIJIeHHOe HAacJefOBaHWE.

Jaann apozsodna: wopmansuere (Normal) ¥ MyTaHTHEI
(black-vestigial).

Xog pabotm

1. Anaaus nacredosarnus 6 F, npusnarxos, CUENIeHHbHX ¢
noaom. Paccoprupyiite myx F, no moay u okpacke ruas. Ilog-
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CYHTANTE MYX BO BCeX rpynnax. Pe3yJabTaThl SAOHINNTE B TeT-
paas. CocTaBbTe CXeMBl HACJSJOBAHUSA PeUeCCHBHOTO, CIem-
JeHHOTO ¢ NMOoJOM npusHaka white (Gesble ry1aza) NpH NIPAMOM
¥ o0paTHOM cKpeIiuBaHHAX. CpaBHHTe AaHHEIE C TEOPETHUEC-
KH OMHJAeMBIMH JJS Ka:KAOr0 BapHaHTA.

2. Cyenanernnoe Hacredoganue u KpoccuHzo8ep

1) IIpocMorpuTe Myx F,: Bce OHH ROMKHEI OLITh eAHMHOO0D-
PA3BHBIMU IO AOMHMHAHTHBIM IIPH3HAKAM, T. €. CephIMH ¢ IJITHH-
HBIMH KPBLIbAMH. '

2) IlocTaBbTe AHANM3UDYIOINEE CHEpeIXUBaHHMe I'MOPHUIOB
F, ¢ peneccusHoOH PORUTENBCKOMN (HOPMOIl OTAEABHO ANA CAMOK
u camiop. aa storo orbepute camiop U3 F,; U CKpecTUTE NX
¢ romo3surorHsiMu camMramu black-vestigial. OrbGepure ca-
MOK M3 F, M CKpDecTHTe HX ¢ M'OMO3HTOTHRIMHU caMuaMmu black-
vestigial, '

3) Iloayuus craeAyOINee NOKONeHHe, IPOBeANTe MeHeTHYEC-
KU anaans. MayuMTe DOTOMCTBO OT AHAMHIMPYIOIMETO CKpe-
IXUBAHHAA, TAe caMuobl Obinu Normal, a camku black-vestigial.
Paspesnre Myx Ha JABa KJacca: HOpMaJdbHBIE 0cOOM H ocobH C
YepHBIM TeJOM M 3A4ATOYHHIMHE KpeIbAMH. IToacuuraiite Myx
B KayXIZOM KJacce, AAHHLIE 3aOWINHTe B AHeBHUK. IIpm Hamu-
YMH CUENJeHHAS IeHOB CPeAn NOTOMKOB B Fy AO/MKHEI GRITE ABA
KJacca Aposodua B coorHomeHHH 1:1. CocTtaBepTe B TeTpagH
cXeMy HacJeAOBAHUSA TI'eHOB.

TIpoaHaMU3HPYiiTe DOTOMKOB OT AHAJNHU3NDYIOIIETO CKPEHIH-
BaHAA, TMe cAMKM OblIH Normal, a camnonr black-vestigial. Pas-
JAeJINTEe MyX Ha 4YeTHIpe KJACCA: Cephleé KPhUIATHIE, YEPHBIE C 3a-
YATOYHBIMH KPBITBAMH, UepHBIE KPBLIATBIE, Cephle ¢ 3a9aTod-
HMMH KpBUIBAMH. IlogcuuraiiTe ocobeii Kaskaoro KJiaacca H
PEe3YAbLTATHEl 3AIMINMUTE B AHEBHUK HaOXIOfeHUH. YCcTaHOBHTE
YHCIeHHOE COOTHOIIEHAE MeXXIy PASHEIMHA KJIACCAMHP ApPO30dHII.
IIpu mpouzomeanieM KpPOCCHHIOBEPE TeOpPeTHYEeCKOe COOTHOIIEe-
HHe KJaccoB AonxHO OeITE 41,5% : 41,5% : 8,0% : 8,56%.
CocraseTe cXeMy HACAEAOBAHHS T'€HOB B IIPOBEJEHHOM OIIBITE.
. IIpocymmupyiiTe JaHELIe Beeid rpynnel. CpaBHUTe peayiabTATEI
000MX AHAJMH3HPYIOUX CKpellMBaHU#BI U cAenaiiTe BbIBOAH O
KPOCCHHTOBEPE ¥ CAMUOB H Yy CAMOK APO30(dHJIEL

O0cyaure pesyJbTATBHL BCEX ONIBITOB ¢ APO3opHIaMA.
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PABOTA N¢ 19
TeHOMHBbIE U XPOMOCOMHbBI@ MYTaLUU

eas. [TosHAKOMUTHECA ¢ OCHOBHEIMM THIAMH I'eHOMHBIX H
XPOMOCOMHBIX MYTalMil ¥ »XHBOTHBIX.

O6opynosanne. IlpeABapuUTeJBbHO MOATOTOBJEHHEIE KCepo-
KOIIHH PHCYHKOB 25—29, HO:XHHIE, KJieil.

Xon paGortni

PaccMorpure ¢Gororpapun XpOMOCOMHBIX MyTanui
(puc. 24): nenenumn, WHBEPCHMM, AVIJIHKAINAHN, TPaHCJAOKAIUH,
poGEepPTCOHOBCKOT'O CAMSHHUA XPOMOCOM {pasHOBHAHOCTb TPAaHC-
JIOKAIINH, BHACJICHHAA B CAMOCTOATEJBHBLIN pasfen Kar Hrpa-
owmaa 60ABINYI0 PoJb B SBOJIOIHH KaprHoTHHOB). I[IpoaHasnu-
BUPYHTE KAPHUOTHIE, NpPEACTABJEHHBbIE HA PHCYHKax 25—29,
HaiiMTe B HHX XPOMOCOMHEIC MYTAIIMH, MNOAUKHINHNTE Iepe-
CTPOEHHBIE XPOMOCOMBI COTJIACHO NPDHHATHIM 0003HAYCHHAM.
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‘ CnusHMe xpoMocom Heneuunsn MuBepcusn
|
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Adynaukaumsa TpaHcnokauua

e ——— — -~ e C————_—— - —

Puc. 24. XpoMOCOMHbIE MyTauuu (Cnesa B KaXaow nape — HopMasb-
Haa Xxpomocoma)
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Puc. 25. Xpomocombl Yenoseka

\.‘il ‘inﬂ‘v ‘t
Y T 7 4
o o
. ]
- ¥
i‘ b Y
L]
.f.ll-t
et

Puc. 26. XpOMOCOMBI KPbICOBUAHOMO XOMSAYKa
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Puc. 28. XpomocoMel Yenoseka
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Puc. 29. XpoMOCOMbI MbILLEBMOHOTO XOMSAYKA

IlepecTpoiiku XpOMOCOM NPHMHATO 0003HA4YaTh AHIJIMIICKH-
MU ab0peBHMaTypaMH C yKaszaHueM HoMmepa xpomocoMmbl: del 5
(menenusa nATOM xpomocomsbi), dupl 3 (mynauxkauusas TpeTben
XpOMOCOMBI), inv 4 (WHBepcHUsA dYeTBEPTOH XPOMOCOMBI),
t (9; 22) (TpaHcIOKALMA yYACTKA AEeBATOM XPOMOCOMEI HA
ABAAIATE BTOPYIO), rb (6; 7) (pobepPTCOROBCKOE CIMAHHE IIIeC-
TOlf W cexbMoit xpomocom). Hdaa TpaHCIOKandit B cKoOOKax
YKASBIBAIOT HOMEPA XPOMOCOM, OOMEHABLIMXCH YYACTKAMH.
W2 npepnaraeMblX O0BEKTOB TOJBKO A YEJIOBEKa CYUIECTBY-
eT oBIEenpHHATAA MEXAYHAPOIHAA HOMEHKJIATYPA XPOMOCOM,
JJIA OCTaJbHBEIX BHAOB HOMepa XpPOMOCOMAaM HNpPHCBAHBAET HC-
cregosaTeab. IIpy 3TOM OPMHATO pPAacHoJaraTh XpPOMOCOMEI B
IDOpAAKEe YMEHBINIeHHMA WX pa3MepoB.
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PABOTA N¢ 20

Kapuotun yenoseka. «<XpoMmocomubie» HonesHn yenosexa

eas. [Io3SHAKOMHTECA ¢ KAPHOTHIIOM YeJOBEKa B HOpMe H
IPH MATOJIOTHH.

OGopynosaume. IIpessapHTelbHO TOATOTOBJICHHEIE KCEpPO-
KOIHM DHCYHKOB 30—34, HOXHHIH, KJeii.

Xox paloTm

IlpoanannsupyiiTe BHODMAJBHEIE KapHOTHN U4eJOBeKa
(puc. 30). HopManbHEIA KapUOTHII YeJIOBEKA COCTOMT U3 22 map
ayTocoOM H Iaphl IOJOBRIX XpomocoM, Ilpu aHanuwse KApPHOTH-
Ha XpOMOCOMBI PACHOJATAIOT I'PYNIAMH MO pasmMepy B Mopdo-
JorHH, ¥V deJIOBeKA eCTh MeMmAaueHmpuiecKue uU cybmema-
yermpuyecKue XpoMOCOMBI, ¥ KOTODPHIX ILJIEYH OAHHAKOBOH WIH
He3HAUUTENBHO pA3NTHYAIOINeHcA AMHHH (XpoMocoMbl 1—3, 6—
12, X, 16 n 19—20). ¥ cybmenoyenmpuvecKux XpoMOcoM OA-
HO ILJIeYO 3aMeTHO Kopoue apyroro (xpomocomsr 4—5, 17—18).

’,.f 7

Puc. 30. XpomocomMbl 300pOBOro 4enoseka
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Y axpoyenmpuyeckux XpoMOCOM OJHO TUJIEYO OUEHBb KOPOTKOE,
IIOYTH HezaMeTHoe (Xpomocombl 13—15, 21—22 u Y). B ko-
POTEHX IJIedaxX BCEeX JXeCATH AKDOIHTPHYSCKHX ayTOOM V¥
qeJIoBeKa HaXoAATca reHs pnbocomamx PHK. 9t™u yuacTtem
HASHIBAIOT AOPbIULICOBLIMU OPZARUIAMOPAMIU; B WHTEPDAZHEIX
KJeTKaX OHM cOamkaroTca, obpasya aapellnko. B xadecTee
o0paszna ana aT1oil paboThl MOXXHO HCIOJB30OBATH PHCYHOK 146
U3 Banrero yueOHWMEKAa HJIH pUCYHOK 49 m3 yuefHHKa «O0masa
6uosorunas mox peaaxuueit Il. K. Bensepa u I'' M. IpIMIIm-
1a (M.: IIpocBemenne, 2007).

IIpoaranauznpyfiTe KApMOTHUNEL JI0Aeil ¢ TaK HABKIBAEMBIMUA
«XpPOMOCOMHBIMHU» OosesHaMYu (prc. 31 u 32), Onpegenure, Ka-
KHe XPpOMOCOMHLIC HADYIIEHHA BBHI3HIBAKT 3TH 3a00JeBaHnA.

CpaBHUTe KAPDMOTHIOH ABRYX GONRHEIX (He POACTBeHHUKOB)
¢ OomesHbo HaynHa (puc. 33 u 34) M ompesenndTe, YeM OHH
pasnuuaiorca. YeM OyaeT OTAHYATECH BEPOATHOCTE HMETH 370-
poBoro peGeHKa y pPOAHTEJIeH 3THX AeTeH?

Puc. 31. Xpomocombi BonbHOro ¢ cuHapomom KnsitHpensrepa
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Puc. 33. Xpomocomsl pebeHka ¢ cuHagpomom [layHa



by |

Puc. 34. Xpomocombl peberka ¢ cuHgpomom [ayHa

PABOTA N2 21
CocraBneHue poaoOC/NOBHbIX U UX aHanu3

Heas. O3HAKOMHUTHCH C TeHeaJIOTMYeCKUM MEeTOJOM uccJie-
JIOBaHUSA HACJEJCTBEHHBIX JaHHBIX IyTeM COCTABJEHHUSA IeHea-
JOTHYeCKOH TablHlibl CeMbLH,

OGopynoBanne. Tabauubl ¢ H306pasKeHHMEM CXEM pOAO-
CAOBHEIX, KapaHIaiiy, JUHEHKH. '

Xoa paboTtnl

1) Yro6LI COCTABMTH FEHEANOFHMYECKYIO TabnuIy CeMBH,
HYKHO co0OpaTe cBeleHUA 00 0cOODEHHOCTAX NPOABIeHHS Ka-
Koro-aufo MPU3HAKA YV ee YJIeHOB. B KauecTBe HOPMAABHOTO
IpU3IHaKa, NOAJEeK4Ilero reHealloTHYECKOMY HIYUEHHID,
MOJXHO B3fIThb, HAlIpUMep, IiBET TJa3, BOJOC, KOMXHM, DOCT, Je-
BOPYKOCTb, OJAHM3HEIOBOCTE U T. /I.; B KadecTBe NMATOJOTHYEeC-
KO0 NpHU3HaKa — caxapHpiii AmabeT, OIH30pPYKOCTH, THIEp-
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TOHHYECKYI0 GoJIe3Hb, XOJEIIMCTUT, SI3BeHHYI0 GOJe3Hbp M Ap.
CGop cBeaeHUM POBOJUTE HA OCHOBE TIATEIbHOTO M3YJEHMS
MHAUBHAYVANLHEIX 0COOEHHOCTEH KAXKAOr0 M3 YIeHOB CeMbH.
CBeaenusa pomxubl OHITL coOpaHbl He MeHee YeM O TpexX Ho-
KOJNeHUAX (mokoJeHUe genayuiek H Cabymier ¢ ofemx poau-
TEJLCKUX CTOPOH, MOKOJEeHUEe poauTenelh, ux 6paTheB H cec-
Tep, ABOIOPOAHLIX OpaTheB M cecTep M Ap.). B cBegeHuax
AOJKHBI OLITH OTpa)KeHbl GAMUIUA, UMA, OTYECTBO, BO3PACT,
oJI, OCOOEHHOCTH TPpyaa u OLITA, XAapaKTEPUCTHEA H3Yy4aeMo-
ro NpH3HaKAa.

2) Ucnoubsya coOpanHplil reHeTHYeCKUH MaTepmana, coO-
CTA4BbTE IeHeaJIOPHYecKyi TAOAUNY CeMBH, UCIOAL3YA HPH-
HATHIE B TIeHeTHKEe YeJIJOBEKA YCJHOBHBIe 0003HadYeHuA. B
HeHTpe Ta0MUIH NOMECTHTE HOCHUTeJA NpHu3HakKa (mpoOaH-
ia), OGO3HAUME €ro B 3aBUCHMOCTH OT IOJIa JBOHHBIM KBaj-
paToOM MJIM KPYXKOM. PacnmosoxmuTe B OAUH PAJ CJIeBA HA-
npaso ero 6paTeer u cecTep (B MOpAAKE POKICHHA) U coe-
OHUHUTE WX rpa@HUYecKHM KODOMELICJIOM, NpPOBeJeHHEIM HAaj
OpaTbaMM M cecTpaMH (cmbcaMu). BHIIe VKakKHUTEe pPOXUTE-
JeH, coeJHHUB HMX APYT ¢ ApyroMm JnHBel O6paka. Hajee co-
eJUHUTe Mexagy coloil ropusoHTAJLHLEIMH JHHHAMH BCEX
JMI OZHOTO M TOro e NOKOJMeHHus, 0603HauMe ux apabcku-
MM HuUGpaMH, a BEPTHKAJBHBIMH JHHUAMH POACTBEHHHKOB
o BocXoJAmeil M Hucxojaniei JIHHHHM, 0603HAYHUB HX
PHMCKHMHU nHppaMH.

3) IlpoBenuTe TIIATENbHBIHA AHAJIHM3 M3YyYAE€MOr'0 NMPH3HAKA:
0o0paTHTe BHMMAHNE HA MHOTOKPATHYIO IMOBTOPAEMOCTE 3TOrO
NPHU3HAKA ¥V OTACJBHLIX WJIEHOB CeMbLHM HA IPOTAMEHHH PALA
NOKOJEHHH; OLIEHUTEe XapaKTep ero HacaefoBaHHUA (AOMHHAHT-
HBIl, peleccHBHBLIA, aYTOCOMHLIN, CLeNJeHHHH ¢ ITOJIOM
AT A.).

HeobxoanMo yuHTHIBATH, YTO B XAapaKTepe NPOABIEHUSA
TeX WJIH HHLIX IPH3HAKOB B IIOKOJIEHHAX CYIIECTBEHHYIO POJbL
MOT'YT HIpaTh (GAKTOPLI cpelbl (YCaoBHA Tpyaa, OblTa H T. J.).
IlosTOMY BHABJIEHHAA B POLOCJOBHOH NMOBTOPAEMOCTE OAHOH H
TOHM Ke MaTOJOTHU B PAAY NOKOJEeHHI MOMKeT Co3JaTh MHOr-
Af JUINb BHAMMOCTL HACJEACTBEHHOTO XapaKTepa 2Toil maTo-
JIOTHH.
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PABOTA N2 22 .

Hamenunsocts. flocTpoeHWe BAPUALMOHHOIO paja
H BAPUALHMOHHOW KPUBOM

Heas. IIOBHAROMHTHLCA €O CTATHCTHYECKHMH 3aKOHOMep-
HOCTAMN MOIUGMDHKATHUOHHON M3MEHYHBOCTH, HAYYHTHCH CTPO-
UTHL BApHALMOHHEINA pAJ U rpadux M3MeHYHMBOCTH H3YyUaeMO-
ro OpHU3HAKA.

OGopynosaune. CemeHa ¢gaconu, §0000B, KOJOCHA INIMEHN-
1IbI, PiKH, KAYOHA KapTodelas, JHCTHA aKaIluW, KJIeHa (Ae me-
Hee 1{ 3K3eMNJAPOB OAHOTO BHAA), NUHelKAa HJIH CAHTHMET-
poBas JIeHTA.

Xoxg paborrr

1. H3ynernue uzmernvusocmi. PaccCMOTPHTE HECKONBKO pac-
TeHUH (ceMsaH, KayOHell, TUCTHLEB M Op.) OOZHOTO BH/A, CpPaB-
HHTe MX pasMepsl WM Apyrue napaMerpnl (HaOopHMep, YHCJIO
KOJOCKOB B KOJOCEe, Maccy CeMAH, AJMUHY JHCTOBOM IIacTHH-
KH, YHCJIO JHCTOBBIX IJACTHHOK B IIEPMCTHIX NUCTHAX), JaH-
Hble BaNHIIHTEe B TeTPAlb. 3aTeM NOJyYeHHbIe JaHHBIE. 3aHe-
cHuTe B TaGIUNny, B KOTOPO# MO FOPHM3OHTAJNN PACIOJIOMKHMTE DA
qHces, OTOOpAKAIOIINX IOCHEAOBATENIbHOS HIMEHEeHHMe 3Have-
HUN npU3HaKa, NOA HHM — YacCTOTY BCTPEYAEeMOCTH KaKIOro
3HAYEHHAA NpHusHaKa. OnpeaenuTe, Kakve 3HAYCHUA NMPUIHAKA
BCTpeualoTcA Haubosee 4yacTo, KakMe — peaxo. Orobpasure
Ha rpad¥Ke 3aBUCHMOCTE MEXXAY 3HAYECHHMEM NpPH3HAKA H 4ac-
TOTOH €TI0 BCTPEUAESMOCTH.

2. IHocmpoenue 6apuayuorHozo pada u 6aAPUALUOHHOI
xpusoii. HaMepbTe POCT KaKAOTO IIKOJBHHMKA B Kjacce ¢ TOUY-
HOCTBIO AOC caHTHMeTpa. HanpuMep, ecam pOCT COCTABRAAET
165,7 cM, To 3anumuTte 166 cM. CrpynnupyiiTe noaydenHble
3HAYeHUA, KOTOpPHIe OTIHMYAlOTCH ZPYyr OT Apyra Ha 95 cMm
(150—155 cm, 156—161 ¢cM u 1. A.), U noacunTaliTe ymeao
YYE€HHKOB, BXOAAINMX B KAXKIAYI0 Tpynny. ITH AaHHBE 3aHe-
cHTe B TAOIHMNY B NOpAAKe BospacTanus. Ilonyudrcs BapHa-
IMOHHKI DA H3MEHYHUBOCTH DPOCTA YUEeHHKOB.

Uncao ydamHxcs Poct
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IlocTpoiiTe Takke BAPHALHOHHYIO KPUBYIO, OTKJIAJBIBAA
Mo MOPU3CHTAJBHOH OCH poOCT yYyalquxcA B CAHTHMETPAX, a Mo
BEPTHKAJEHOH OCH YHCJIO Y4YAIIUXCA ONpeAeNIeHHOTC pocTa.

BerancanTe cpegEUil POCT YUYEHHKOB KJAacca IyTeM aeJie-
HHA CYMMLI BCeX HM3MepeHHMH Ha of0Illee YMC/I0 H3MepeHHid,
BLIYHCANTE B OTMETHTE Ha rpadKe CPpeAHHHE POCT ASBOUYEK H
MaJIBYHKOB.

MosKHO H3MEPATH B APYrve HApaAMETPH, HAIpUMep MJIHHY
cTonsl (pasmep ofyBH), pasMax pPYK, YacTOTY HyJbca B IIOKOE
¥ IpH RO3APOBaHHOU Harpyske. IIpu 3ToM MOXKHO ONpeAesHThH
CTENeHb BApLHPOBAHHMA INPU3IHAKA (HA CKOJBKO IPOIEHTOB
OTKJIOHAIOTCA KpallHUe 3HAUYEeHHA OT CPegHErs), CPABHHTh 3TOT
NOKA3aTe b ANA PA3HBIX NPH3HAKOB H ONpeNeaHTh, KaKHe
NpU3HaAKH 06aaxaoT Goabllleii H3MeHUYHBOCTBHIO, 4 KakKHe —
MEHEIIIeA.

PABOTA N2 23

AHanu3 reHeTHHeCKOH M3MEeH4YMBOCTM
B NONYNALUMAX AOMALLHMX KOLLBK

Heas. I103HAKOMHUTLCA ¢ METOZAMH HONYJARHMOHHON IeHe-
THKH.

Xox paborn

B nonyJasanuAX AOMAIIHHX KOIIEK CYIIecTByeT pasHooGpa-
3He aJeJedH I'eHOB, KOHTPOJHPYIOIIHNX OKPAcKy H CTPYKTYPY
nIepceTH. 3ajfada aabopaTopHoii paGoThI — HM3YYUThL BCTpeuae-
MOCTE PAZJHYHBIX (PEHOTHIOB B MECTHBIX MNONYAADHAX KO-
nIeK, MPOAHAJN3HPOBATE YACTOTHI anjeneii, cpaBHHTH I'eHeTH-
YeCKHMe XAPAKTePUCTHKM MECTHBIX HOOUYAAONH ¢ paHee H3y-
YeHHBIMHA MNONYAAOHAMH H OGBACHHTL pPASHAHYHS MEXIAY
NONYNAIMAMH ¢ TOYKH 3PeHHS MeHeTHKH M TeOpPHH 3BOJIOLIMH,

1) C6op mamnbIx. [laHHbIE MOKHO coOUparh, paccMaTpHBasd
KOILIEK Ha YJHIE HAM U3ydad KOIIeK Apy3eid M 3HAKOMBIX. Yc-
TAHOBHTE C MOMOIXLI0 ONPeAeIHTe/NdA IMeHOTHI KAMNAOro KH-
BOTHOTO. OnpeaeMHTENs MOCTPOSH NO DPHHIWINY «Te3a—AaHTH-
TE3AS, T. €. K KaJoll CTpoKe TAOGMUIBI NpHUBEJEeHLI ABA HJIM
TPH BapHaHTa (eHOTHNA, OAMH M3 KOTOPLIX 00A3ATEeNLHO IOZA-
xoautT ® Habamogaemoil KomKe. B onpeneauTeNns He BKJIOYe-
HBE MOPOANCTHIE KOIOKH: CHAMCKHe, OHpMAaHCKHE, AHropcKue
(uncro-Oennie), OHH, KaK NpPaBHJIO, PASBOAATCA [0 HOPOAAM,
AJNA HUX He CcoOJIOJ8EeTCH YCJIOBHEe cBODOAHOIO CKPEIIMBAaHHA,
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M OHH He MOTryT pacCcMaTpHBAThCAd KaK IPEACTABHTENH IONIYy-
nanui. TAKHX KOIMeK YVYNHUTHIBATE He CJIEAYET.

Onpenenurens reHOTHIIOB

PenoTHI TenoTHN
1(2) JdrInAARoMEepCTHAA i
2 [lepcTs HOPMAABHOR AJIHHBI L-
|8 (4, 5) | HMeer 0AHO HJAH HECKOJABKO GeNnIX IA- S8

TeH, KOTOpble 3aHMMalOT (ojsiee IIOJAOBH-

HEl Tena
4(3, 5) |HAmMeer 0AHO HJIH HECKOJABKO OeJBIX IIf- Ss

TeH, KOTOPhIC 3aHMMAIOT MEHE€ I0JOBH-

HEl Teda
5 (3, 4) | He nmeer GenplXx NATEH 88
6 (7 YepHas HJIH HMeeT UepPHBIE NMATHA aa

7 (B) AryT* (KOpHMYHEBATO-cEPAT) MM HMeeT A-
HATH4 AryTtTH N

8 (9, 10) | Henurom prixkada (Geavle OATHA MOrYT X°X° (%)
ORITL UAK He ObITh, HO HET HM UEPHHIX, | yyy X0V ()
HH TOJYOBIX, HH MATEH ATYTH)
9 (8, 10) | Yepenaxosas, T. €. HMEET PHIKHE H 4dep- X°x° ()
HbI€ UJIM ONATHA aryTH {(fesbie mMATHA MO-
TyT GHTL HJIN He OBITH)

10 (8, 9) | He mMeeT PBIKHX OATEH X°X°(9) unn

XY (9

*ITpumewanue. XapartTep pUcyHKa (PoHA aryTH M peDieil okpac-
KH MOMeT GbITh PA3HHIM — THCPOBHIM (nonepedyHble IOJOCH,
puc. 35, @), TeonapAoBLIM (TOYKH) UM MpaMopHEIM (pasBoger). He
clenyeT OYTATh ITOT PHCYHOK ¢ UepelaxoBoil OoKpacKod, AJA KOTO-
POl XapaxKTepHO HeperyJAapHOe pacupele/ieHne PhIHX H HEDRIEKHX
{(4epHbLIX MJAH aryT™i) nartex (pmc, 35, 8)

Hanopumep, AJUHHONIEPCTHAS KOIIKa KOPHYHEBATO-Cepout
(aryTn) oxkpacku ¢ OenbpIM NATHOM Ha rpyau (cm. puc. 35, a)
COOTBeTCTBYeT onucammam 1, 4, 7, 10. 3HayuT, ee TeHOTHI
Il Ss A-X°X°. Yepusiii RIUHHOMEPCTHRIA KOT ¢ GeNbIM mAT-
HoM (puc. 35, §) cooTBeTCTByeT onmucaHuaAM 1, 4, 6, 10. 3ua-
quT, ero reaorun I Ss aa X°Y. KopoTKoliepcTHAA Yepenmaxo-
Bafd KOIIKa C OeJbIMH IATHAMH (pHc. 35, 8) COOTBETCTBYeT
onucanusm 2, 4, 6, 9. BuauuTt, ee resorun L-Ss aa X°X°.

CofpaHHbLIe NaHHEIe 3aHECUTE B XXYPHAN HabmoaeHwUil.
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a 6 B

Puc. 35. Okpacka kolweK C pasHbiMW reHoTunamMu (LBETHOW BapuaHT
puUCyHKa npuBeneH Ha o6noxke)

HKypran nadtaogenui (obpasenr)

N Usa . Fencrun

1 ? i Ss A- X°X°
2 a il Ss aa XY
3 Q L- Ss aa XxX°x°

2) AHaaus aXJeABHBIX 4acToT. IIpexae Bcero cjenyeT
IPOBEPUTH, JABJAECTCA JIH MCCIEIOBAHHAA NONYJIANKA DPABHO-
BEeCHOM, T. e. COOTBeTCTBYeT Ju HalbmozaeMoe B Heil COOTHO-
LIeHHe YACTOT MeHOTHIOB ypaBHeHHIo Xapau—Bailirbepra

PUAA) + 2pq(Aa) + ¢*(aa) = 1,
rAe p — UYaCTOTa ajljensa A; ¢ — 4YacTOTa aJNJeid d.

9Ty npoBepKy MOYKHO IPOBECTH, MCIOJb3YA NpPH3HAK «0e-
JI0® MATHGS, IO KOTOPOMYy CYIIECTBYeT MOJHOe COOTBETCTBYE
Mex Ay GeHOTHHAMH M reHOoTHNnaMu. 1A OleHKH YacTOTH re-
HOTHUTIOB B MOMYJSAIAN HYXKHO PasfeuTh YACAEHHOCTH ocobeit
KaxJoro reHoTuma S8, Ss U ss Ha o0muil o6beM BHICODKH N
H ONpeAesINThL YAcTOTY amnena S B monyaanus. Komkpn SS
HMeIoT ABa annensa S, KOmMKUA S8 — OABH andendb S, KOIKH
88 He MMEIT HH OZHOro awuiens S. O0mee gucao ofoux alie-
Jed (S u 8) B IONyASNEM PaBHO VABOSHHOMY YHCHY ocobeil B
BEIGOpKe. CJaefoBaTeNbHO, YACTOTA aNAJeNd S B MONMYAAIIHHA
paBHa 2(SS + Ss) : 2N. IlockoabKY B IONYJIANNHA NIPUCYTCTBY-
10T TOJBLKO AB& AJIJIeJis reHa S M §, TO CYMMAa HX YacTOT PAap-
Ha exuHUe. Ecnm yacrora aanend & paBHa p, a 4acToTa &Ja-
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Jensn 8 pasHa ¢, To p+ g= 1. Orciona uacrora anjgenda 8§ co-
crasut ¢ = 1 — p. Ina Toro uro6sl NPOBEPHTDb, AEHCTBUTEILHO
JH HCCHeOOBAHHAA TOMYJANUA HAXOAWUTCA B COCTOAHUHN DaB-
HOBECH#, ODOACTABLTE BEIYHMCJEHHEIe 3HAUEHHUSA YACTOT ajuieneid
S u s B ypaBHeHue Xapam-—BaiinGepra. B peayiasTare mnonay-
YyaTesa 4acTOTHI TeHOTHIIOB S8, S8 H 88, TeOpeTHUYECKH OKHIa-
€MBle B PABHOBEeCHOH monyaaunu. CpaBHUTe OXXHOAAEMLIE Yac-
TOTEI ¢ PeaJbHEIMH, OOHAPYKEHHLIMH B WNCCJIELOBAHHON IOIY-
JSILHH.

B TtoM caydae, ecam pacxoyKgeHHe MeXKAY TeOPETHUYECKH
OYKHAAeMEIMHA U HAOJAI0JaeMBIMH YACTOTAMH FeHOTHIIOB HEBe-
JKKO, MOMKHO MCHOJL30BaTh ypaBHeHHe Xapau—BaiiabGepra
AJA BBRIYHUCJEeHUA YACTOT PELECCHBHBIX ajjenell { n1 a B uc-
cJea0BaHHONU monyaanun. CorjlacHO 9TOMY YpPaBHEHHIO udac-
TOTA PelleCCHBHOrO ajjejid B IONMYJAIUU paBHA KBAAPATHO-
MY KOPHK M3 YACTOTHl F'OMO3WIOT IO JaHHOMY anjaeni. Ha-
npumMep, €ecjJu YCTAHOBJIEHO, YTO cpefu o0CIelOBAHHEIX
100 romer 20 OBIIM AJAMHHOIIEPCTHBIMH, T. €. 4YacToTa Io-
mosurot il paBHa 0,2, To yacrora aanena ! pasHa 0,45.
C moMmomelo ypaBHeHua Xapau—BaliHGepra omnpejenuTe,
CKOJIBKO KOPOTKOIIEPCTHHIX KOIIEK ABRJIAIOTCH I'eTepo3UTroTa-
mu Ll u croabko — romosuroramu LL. Taxum ke obpasom
onpeAeJUTEe YACTOTY AJJIeNA 4 U OXHIaeMble YACTOTHl I'OMO-
BUTOTHBIX (AA) M TeTepoO3SUIOTHHX (Ad) KOlleK, HMEIOIINX
OKPACKY ATYTH.

I'en prekell okpacky y KOMIeK HAXOANTCHA B X-XPOMOCOME.
Ecyu BB! Onpefeansid MOJ y BCEX HCCASAOBAHHHEIX KOILUEK, TO
MOXKeTe TOYHO OIpefe/;IATE H YacTOTy anens O mo dopMmyne
(XPY + 2 X°X%+ X°X% : (X%7 + X°Y + 2(X°X° + XX’ + X°X°).
Komexk, moa KOTOpHIX HeHu3BecTeH, cAeAYeT HCKJIOYATH N3
aHAJM3Aa YACTOT ajjened rema O.

B HukenpuBegeHHoi Tabanie coOpaHbl AAHHBIE IO 9acTo-
TaM anjgelielli OKpaAaCcKM H [JIMHB INEPCTH B HNOOYJAALNAX He-
CKOJBKNX TopoxoB Poccmu. Hcmoawnsysa AaHHBE TaGJIHILBI,
CPABHUTE TeHETHYECKHEe XapPAKTEPUCTHUKH HCCISTOBAHHOHN IIO-
OYJAANHYA ¢ paHee USYUeHHBIMW MONYAAIHAMH Kollek. O0ndac-
HHUTE pasjiiiHAg MeXAY NONyJALHAMH HA OCHOBe SHAHUI O
daxTOpax IBOJIIOIWH.
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YacroTsl annejeit oKpacKu ¥ ZJIHHBI LI€PCTH
B NONyJIAnMAX Kollex pasHBIX ropozosB Poccum

Topoa Yuecnao Yacrora annens
KOIleK 7 s a 0O

HoBOCHGHPCK 226 | 0,27 | 062 | 0,62 | 0,18
Kemeposo 101 | 0,44 | 0,65 | 0,68 | 0,14
Hpryrex 113 0,36 0,62 0,63 0,24
Pocrop-ma-Mony | 120 0,16 0,68 0,561 0,07
Kpacuoaap 131 0,12 0,67 0,52 0,07
Xabaposecx 118 0,21 0,47 0,47 0,13
BrnaguBocToK 279 | 0,23 0,59 0,53 0,11
Heenexyeman |
MONYJIATHSA

PABOTA N2 24

MoaenupoBauue ecTecTBeHHOro otbopa

IJensn. IlokasaTe, Kak JAeiicTByeT eCTECTBEHHEIN OTOOD.
Oobopynosanue. JIo:KH, BHIKH, CTONOBBLIE HOMM, JHIOKaA
JeHTa, dacoanHel 6eJIoro, KOPUYHEBOI0 M KPACHOTO 1LiBeTAa.

' Xon paGoTni ,

1) IIkoapbHUKH Ppa3fendlOoTcd Ha NOATH KOMaH7 MO0 IIeCTh
yenosexk. Kaskjgasa KoMauHza HMeeT CBOU OPYAHMS OXOTHI: JIOMK-
KM, BHJIKH, CTOJIOBEIE HOXKH, JHUIIKAdA JIEHTA, PYKH,

2) Ha TpaBe (uam Ha KoBpe) paccelmaHo 600 dacoauH o
200 nramamoro usera. _

3) ITo curHany OXOTHHKH coGMpaloT (aconHHBI B TeyeHWe
TpeX MHUHYT. 3aTeM KaKIasd KOMaHJA IOACYHTEIBaeT cobOpaH-
HBle (dacomuHb. Pe3yabTaThl 3aHOCAT B Tabnuny,

4) 'pynna oxoTHUKOB, cobfpaBniaAa MeHbLle BCero (pacojvH,
obbaBngerca BuMepineil. OXOTHUKHA H3 9TOH Ipynnel IIepexo-
AAT B OCTABIIUWecA KOMAaHABI, [IQJydYasa CpPeICTBa OXOTHl 3THX
KOMAaHJ,
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5) Ha nmone yaBamBalOT YMCJIO OCTABRIIUXCA (GacONHH Kamx-
noro neera. Hanmpumep, ecan coGpaHo Bcero 50 Gexwix daco-
JNH, TO, 3HAYHT, UX ocTanock 150, H cueayer paccHIATH elie
150. 1 Taxk aisa Ka)XAOro imBera.

6) Oxora mo TeM K¢ NpPABUJAM MOBTOPAETCS €Ile TPH pa-
3a (TpH <IIOKOJIEHHH») A0 TeX I[0p, IOKA OCTAHeTCA TOJBLKO

O4HA IPYNNA OXOTHHKOB.

Tabnuia pezyAbTATOB IKCIIEPHMEHTa

Ilepeoe | Komanga|Komanna |Komanpa|Komanna | Komaupa| Beero
NMOK0Je- 1 2 3 4 5
HHE «Pyru» |oJlomrn» | «Buakn» | «Homn» | «JInnkas
JeHTA»
Benrie
Kopuu-
HeBBIe
Kpacusie
Bcero
‘Bropee |Komamna|Komanna | Komanna|Komanna|Komamna| Beero
MOKOJIe- 1 2 3 4 5
HHe «Pyrus |oJlomkus | «Brasu» | «Homur |+ JIunkas
JIEHTA»
Beape
Kopuu-
HEeBBIE
Kpacenie
Bceero
Tperhe |Komanaa|Komasna|Komanna|Komauna | Komanga| Beero
MOKOIe- 1 2 3 4 5
Hue «Pyrus |«Jlomuus | «Bunarus | «Hommue | «JInnkan
JeHTA»
Benne
Kopwu-
HeBEIe
Kpacuzure
Beero
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YerBepToe
nmoxone-
HHe

Komanna

«Pyru»

KoMmanaa
2
«JIomun»

KoMmanna

«Buaxu»

Komanmza
4
«HORH»

KoManaa
5
«JIumxan

Beero

JeHTAY

Beare

Kopuru-
|[HeBEIE

KpacHEIe

Bcero

Bonpocsr ana o6cy:RAeHMA

1. Kakue KOMaHAK BRIMEpAMN M IIoueMy?

2. IToueMy MBI YABAWBAJU YKCIO OCTABINHXcA dacoaun?

3. Brimepaa an Xakas-HHOyab rpyuna daconun? Ecau ga,
TO IICYEeMY MMeHHO OHa?

4. Kakue pealbHEle cOOLITHA B IIPHPOAE OTPAXAaeT STOT
skcnepuMmenT? IlpuBeanTe npHUMepH, :

5. DacQINHBI KAKOTO IBETA COKA3aJNCE HamboJdee IIPHUCIIO-
cODJIEHHBEIMHA B YCJOBHSX 3TOTO 3KCIIEDMMEHTA H IO4YeMy?

6. Karoit cnmocofd OXOTH OKA3AJCS CAMBIM YCIEIIHBIM B
STOM JKCIePUMEHTe W NOYEeMy? ‘

7. Hanmumure otyer 0 pabGoTre M 06CyAHTE, KAK NMPOBEAELH-
HBIA 3KCHEPHMEHT HJLUIIOCTPUPYeT Ipoliecc ordopa.

PABOTA N2 25

KayyeHme pasHooGpasna MenKnx MOYBEHHbIX
UNEHUCTOHOMUX B PasHbLIX IKOCUCTEMaxX

Heas. I[TosHaKOMHUTBECA € BIAWSHHEM pa3IHYHLIX aOHOTH-
YeCKHX (hakToOpoB Ha 0uMopasHoobpasue B 3KOCHCTEMAaX.

OGopynosanue. JlucTel BaTMaHa, CHTO, BODOHKM, CTAKAH-
YHKHA ¢ BOZOH, yamku Ilerpu, duavTpoBanbHas OyMara, IHH-
LUeTEl, OMHOKYJIAPHEIE JYIILL.

Xog paboTnl

1) Or6epure npodsl MOUBEI U3 PA3HBIX MeCT — H3-IIOX KYC-
TOB B JIecy, Ha Jyry, Ha o00O4YMHe YTONTAHHOM TPONMHKH, M3
KOMIIOCTHOMH Ky4YM U T. I. IIpobnl ZOMKHBE OLITH OAHMHAKOBO-
ro of’beMa, Hanpumep pazMmepom 10X10X10 cm (npobwl crexy-
€T BRIPE3ATEH HOMKOM).
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2) BapaHee MOArOTOBLTE YCT-
poiictBo Ana cOopa MeaAKHX uJjae-
HucroHOrux (puc. 368). IIna atoro

cKJIeliTe U3 BaTMaHa KOHYC-BOPOH- Curo
Ky AnuHo#t mpuMeprHo 50 cm ¢
BEePXHHM JAVAMETPOM OKojo 20— KoHyc na
25 cMm. KoHyc 3aKpenuTe B BEPTH- BATMAHA
KaJIbHOM mnonokeAmu. Ceepxy Ha | | |
KOHYC IIOJOMHTE CHTO ¢ AdeiKa- \

- CTaKaH
MK pasMepoM 1—2 MM (MOXHO C BOAOV
HCIIONMb30BATL HATAHYTHIE Ha MIO-

6oit KapKac KaIpOHOBBIM TIONB C _
NOAXONALIHM pPasMepoM OTBEPC-  Puc 36. Jknektop {Cxema)
Tuit). HwuskHuit KoHelm KoHyca

OOJMEH BXOAHTb B CTAKAHUHK

Han npoGupky ¢ Bojoii. Ha cHuTo mososkuTe ofpasel] IOYBLI
caoem 1,5—2 cm. Ceepxy ofpasel, HYXXHO OCBEIIATE JAMIIOH
(cnegnre, yrolGel O0pasel] He neperpesca, HHaYE XHUBOTHEIE IIO-
ruGHyT; onTHMaJbHAdA Temmeparypa — 20—24 °C). MoxHo
IPOCTO MOCTABATE YCTPOHCTBO HA CBETJ0€ MECTO, HO IIPH 3TOM
JKeJaTeNAbHO, YTOOH KOHyC OLLI TEMHEIM, TAK KAK BLIPOHKA
YNeHUCTOHOIMX OCHOBAHA HA TOM, YTO OHH n3beralwT cBera U
BLICHIXAHHA IIOYBREI. ¥ X0JA ¢ IMOBEPXHOCTH o0paslia BHU3, OHU
NajalT CKBO3b CHTO B BOAY. Yepes HeCKOJLKO YacoB BOAY M3
CTAKAHYUKA HYXHO OTPHUILTPOBATL, (PUALTP MOJOMHUTE B
yamry Ilerpu u paccmorpers moa aymnoi. Yamka ZoJKHa
OBITH 3aKPHITA, TAK KaK XHBOTHHIE OT BBICBIXaHUA OLICTPO IIO-
rabator. Mcnoarays craEgapTHBIN pasmep ofpasloB B YCIO-
BHA BHITOHKH (BpeMs, BJAXXHOCTh, TeMIEpATyYpa), MOXKHO
CPABHHUTH YHCIEHHOCTE M pasHooOpazme mouseHHOU dayHHI B
PA3IUYHBIX MeCTOOOMTaHHAX (BJAyKHEIE M CYXHe MeCTa, BbI-
TONTAHHAS TPOIHMHKA MJAH GoraTas NeperHoeM IIOYBA H3-TIOJ,
KYCTOB M T. I.). OCHOBHBIMH OONTATEAAMN JeCHONM TMORCTHII-
KM ABJASIOTCHA PasHOOOpasHLIE KJelly, KoJaaeMOoJabl (Mearme
Gesible MepBHYHOOECKPHIJIBIE HACEKOMBbie), IIJIA TOYHOrO onpe-
AeJeHUA BHAOBOIO COCTABA MOYBEHHBIX YJIEHUCTOHOTHX HYMK-
' Hbl onpezeauTteant, Tem He MeHee W (e3 onpefeJSHTESA MOMXK-
HO NPHUONMHSUTENbHO NOACYUTATL UYHCJIO OTJIAYAKIIMUXCA APYT

oT Aapyra ¢opM.
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PABOTA Ne 26 _
{noneean; MOXeT ObiTe BBINOAHEHA OCEHLIO W BECHOW)

Bo3peilcTBMe YenoBeKka Ha BOAHYIO cpeay
u Gepera Bogoemos

eaw. IlokazaTh, 4YTO BCE MBI MOMKEM UYTO-TO IPEANDPUHATH
AJA 38I0UTHL OKPYHAIOIEH cpeibl OT 3arpA3HEHHs.

Xon paGoTsl

KauecTBO BOAEI B BOZOEMe B ONpPeAeNIeHHOH CTeneHH 3aBH-
CHUT OT TOTO, YTO NMPOMCXOAWT Ha ILIOMAZM BogocOGopa: 3posus
MOYB MOJKET BHIBBATH NOMYTHeHHE BOAbl; COPOCH IPOMEBIILLIEH-
HBEIX NpeAnpHATHII, KOMMYHAJIbHBIX XO3AWCTB BbISBIBAIOT 38-
TPASHEHUA; CBAJIKM U MYycOp Ha Oepery BoJoeMa He TOJBKO MOp-
TAT JaHAmadT, HO MOryT OHITh TaK/Ke MCTOYHHUKOM BpedHBIX
BEIIECTB, BLIMBIBAEMEIX H3 OTXOAOB H IMONAZAICIIMX B BOJOEM.

- 1) ¥Yuamuecss JeJATCA Ha TPYNNBI, H K&XKAAA rpynmna roro-
BUT COOOIeHHe: YTO MM M3BECTHO O MEeCTHOH peKe WIH o3epe;
OTKyZa BOAOEM cobHpaeT BOAY; NMpOTeKaeT JH peKa 4depe3 To-
PoAa; KaK NCHOJBL3YIOTCH 3eMJH, OKPYRAKINHE BOAOEM; KAKHe
HCTOYHMKH 3arpAsHEHUA MOTYT BJIMATE HA KA4YeCTBO BOAEI.

2) Ins usydeHuA mo0eperkbss PEKHM HMJIM O3epa OHO JEJIHT-
cd MeXxJAy IpyNIIaMM Ha y4acTKH AuuHOH oT 100 ao 200 M.
Kaxpas rpymnmna onHCBIBAET CBOil YYACTOK, YYHUTHIBAA BCEe BO3-
MOJKHbIe HCTOUHMKH Sarps3HeHUs, a TaKke OBITOBHIE H NIPO-
MBILIJIEHHBIE OTX0AB Ha Gepery. I'pynma oOlleHMBaeT POJab HC-
TOYHUKOB 3arpASHEHUS WU CBAIOK (BECJHKH HJIH MaJbl, IIOCTO-
AHABH MM BPEMEHHE!, JINTEIbHO AEHCTBYIOIAE MJIN BHOBB
IMOABHUBINIMECA U T. I.).

3) Kaxxaaa rpynna BRIIIONHAET ILJIAH CBOENO y4YacTKAa B yC-
TAHOBJIEHHOM MacTabe, uToOBl 3aTeM MOYKHO GbLJIO COCTaBUTH
enuHbl nnad, Ha njaH HaHOCAT IIOJydYeHHbIe A8HHBIE,

4) IIpoBogaT oBGCyAeHNe Pe3yJbTATOB B Kiaacce. OGpamiaior
BHUMAHHE HA MCTOUYHWKH 3ArPASHEHWS, HX MeCTOHAXOQMHAeHUe,
BJMAHUE HA PEKY KaK [0 ee¢ TEUECHHMIO, TAK M IPOTHB HETO.

5) Kaskaasa rpynna BRICTYIAET ¢ NPeAJIOKEHHAMH: UTO
MOXHO cAesiaTh, YTOOBI YMeHBIIIHTL 3arpsAsHEHHe BOAOEMA;
UTO MOTYT CAeNaTh MeCTHhie BJIACTH H caM¥ yualjuecd AJA
TOTO, YTOOBI YMeHbIIUTh OyAyIliHe 3arpA3SHEHNA W HMCIPaBHTL
CYIIECTBYIONlee MOJOXKeHHe Aea. Kaxkaaa rpynmna ZOJKHa
OPeAJIOMKHTh MEpPhl CIIACEHHA CBOEro y4acTKa M BOILJIOTHTH MX
[I0 BO3MOKHOCTH B KHN3HbL (HanpuMep, yopaTh Mycop).
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Tembl CAMOCTOATENbHbLIX UCCnegoBaHum

1. Onpeaenenme mannuua 5eJKOB, YIAeBOAOB, JHUIHAOB H
BHTAMMHOB B PA3JIHYHBIX HPOXYKTAX NUTAHMA.

He6oanmue KoaudecTBa IMpefHASHAYEHHBIX AJA HCCHAEHO-
BaHNS MPOAYKTOB (KYCOUYKH Kaprodensa, A0JIOK, OPpexoB, ceMe-
HA TOACOJHEeYHUKA, $acojb, ropoxX H T. A.) TUIATEJLHO paso-
TPUTE B CTYIKE ¢ HeGOJLIUINM KOJHYECTBOM BOAR A0 IoJayue-
HHA ORHOPOAHON MOAYMHUAKON Macchl. Maccy nponeaurte
yepes HelIOHOBYIO TKAHE AAA OTAENECHHS TBEPABIX UYACTUII.
IlonyuyeHHEIH pacTBOp AOoJ:KeH ObLITH NMpO3pavYHbIM KM OecmBeT-
HeIM. Eciam uccneayeMble NPOAYKTHEL OKpallleHbl (HAIpUMED,
MOPKOBE HJIM 3€JIeHb), THIMEeHTHl IIepej] PACTHPAHHEM HYKHO
yAanuThb. JJasa 3TOro MeJKO Hape3aHHHH NPOAYKT sajeHTe
T0% -HERIM CIIHPTOM, B cJy4Yae HeoOXOJMMOCTH HOAOTpEHTE HA
BOZAHON GaHe (He NOJAB3IOBATHCA OTKPHITHIM OTHeM!) 0 KHITe-
HUA, oTduasTpyiiTe. ORHAKO CcNeAyeT NOMHUTH, YTO IIPH Ta-
Kol 006paboTKe yaaasoTca JHUNIHABI M PACTBOPMMEIE CAXapa,
IMOSTOMY €e He CJefyeT NPHMEHATb, €CIM XOTAT ONpeAeNHTb
HaJINYHe BTHX BemlecTs., s olpeAedeHUA JUIHAAOB pacTep-
THIi1 MaTepHaJ cjeiyeT BCKMIATHThL B Bode. IIpu sToM JUIIH-
OBl OTAEJNAIOTCA B BHIe KarnejeK HA IOBEPXHOCTH PacTBOPA.
Hx momxuO okpacutk cyaanom III.

Jasa onpegeseHUA HAaAUYNA OelIKa B MOJIOKE clIeAyeT B3ATh
1% -80e HIH cHATOEe MOJOKo. K MOoJOKYy mo0aBbhTeé pABHBIA
00beM HACBIMIEHHOTO PacTBOPA CEPHOKHMCJOTO AaMMOHHSA, Nepe-
Memaiite. OcaxcJaeTcA MOJOUYHKIH GeOK KazeMH, B pPacTBOpe
ocraiorca anbOyMuHEl. Yepez 15—20 muu npoduabrpyliTe ue-
pes 6yMakHBRIH GuabTp. das onpemeseHHA Hannuuda Genra B
xJiebe MIHM MyKe HY)KHO HX 3aMOYHTH B JHCTH/LIHPOBAHHOMN
BOJe (HAMOKIIMM XJef pasMATh) M MOCTABUTL HA CYTKH B XO-
JOIUNBHUK. 3aTeM xXJe6 OT)KaTh, PAcTBOP OTPHJILTPOBATE Ye-
pe3 OyMaskHBIH (HIBTP U JAallee ONpeAeSAThH HalHuHe 0Oeska
B (uabTpaTe.

CraenyeT NOMHHTL, YTO BCE PTH METOALI ABIAIOTCA KAayecT-
BEHHLIMH, MO3TOMY CPABHHMBATH KOJHYECTBO COAEPIKAIIUXCS B
Pa3HbBIX MPOAVKTAX BEIeCTB MOMHO TOJLKC OPHEHTHPOBOUYHO.

2. Onopegenenne Butamuaa C B A0JI0uMHOM coke.

HaneliTe B npobupry 2 ma coxka M fofasbre BOAB! A0 06-
mero ofkema 10 ma. 3arem go6apbTe 3—4 KaIIM KpaxMaib-
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HOT'o KJeiicTepa. B monyuenHulii pactBop AoBaBaaiiTe mo Kam-
naM 3% -HEI pacTBOp HOAA A0 HOABJEHMA YCTOHYMBOIO CHHe-
ro OKpaIIMBAHUA, He HCYe3alomero B TteyeHnme 10—15 c¢. On-
peneJIecHHEe OCHOBAHO HA TOM, UTO MOJEKYAB ACKOPOMHOBON
KHMCJOTHl JIETKO OKHCAAITCA #HoaoM. Kaxk TOJMBKO HOA ORHC-
JHT BCI0 ACKOPOMHOBYK) KHCJIOTY, CAEAYIOMAA Ke Kalaa H3-
ObITKA pacTBOPA HMONA OKPACHT WHAHMKATOD (KpaxMaJj) B cCHHHIA
IBET.

2. Onpegenenye AKTHBHOCTH ANTEUHLIX (PePMEHTHBIX IIpe-
napaTos (IelicMHA, TAaHKPEATHHA M JAp.) AJS pasHbIX cybcTpa-
~TOB u ycaosuit (pH u Temmeparyphi).

3. OnpegeieHHe YHCAA XPOMOCOM B THILIOMAHLIX HaGopax
PAa3JNYHBIX PACTEHHH.

Jdnda nmporeaeHnd aToil paGoTHI JMydille BCEro HCIOJIL30OBATE
JYKOBHIOBI HJM KOCTATOUYHO KPYIHbIE CEMEHa, KOTOpPhle JIEIKO
IPOPacTHTE Ha BJAaHOPN GHMIRTpoBaNbHOM OyMare. IlpH sToMm
KOPEeITKU He AOJIKHE IepepacTaTh, WX ANHHA AOJYKHA OBITH
He Oonee 5 MM. UMCA0 XpOMOCOM ONPEAEAAIOT B AABJEHLIX
mpenaparax.

4. CpanHMTeNLHOE HCCHeNOBAHHE IOJANTEHHBIX XPOMOCOM
XHPOHOMYCOB PA3HBIX BHAOB.

Kax npaemio, B 0AHOH MeCTHOCTH MOTLYT BCTPEUATLCA He-
CKOJILKO BHAOE XWUPOHOMYCOB, PA3AMYAIOIIAXCS KApPHOTHIIA-
MHu. [JonATeHHBIE XPOMOCOMBI X8PAKTEPHBI W AJA JTHYHHOK
OPYTHX BHAOB ABYKPLIABIX, HAIIPEMep MYX, B TOM 4YHCJIe ApPO-
sodmn. PaGoTaTh ¢ HUMH HECKOJBKO CIOKHEe H3-38a MX Ma-
JEIX PasMepoB, OZHAKO IIOCJEe HEKOTOPOW TPEeHHPOBKH ITO
BO3MOKHO,

5. H3yuyenne BIMAHHA Pa3JMYHBIX abnoTuuyeckux GaxTo-
POB HA Ppa3BHTHE pPacCTeHMil, HaNIpHMep CpaBHEHHEe Da3MepoR,
ILIOMAAM JAWCThEB M YHCAA VCTBHI[ HA €AUMHHMLY TJIOIIAAH HA
HUMHeH CTOPOHE JINCTA YV OAYBAHUHKOB M2 PAa3HBIX MECTO-
o0NTAHWI: BIAXXHBIX 3aTeHEHHBIX MECT, BJIAMKHOIO Jyra, cy-
XOTO COJIHeYHOI'O MecTa W T. J.
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_3apavyHukK

XuMua Knetkn u monekynapHas duonorns

ITPUMEPLI PEHIEHHA 3AI0AY

1. B pe3yabTaTe MyTanuu B OJAHOM M3 0eJIKOB TepMOPHIb-
Hoi1 fakTepHH, MHUByUleil B IHAPOTEPMAILHOM HCTOYHUKE,
NPOHIOIILTIa 3aMeH8 AMHHOKHCJOTHL ITHCTEMHA HA AMHUHOKHC-
gory tuposuH. Kakue nocaeicTBHA A 6aKTep1m MOMeT
HUMETh TAKOe N3MeHeHHe?

Pemenue. IlHcTenHE — cepycolep:amas aMHUHOKHCIIOTA,
y4acTByIOHIaaA B 00pa3oBaHNM AUCYIBGAIHEIX cBA3el (AUCYIIb-
GUAHBIX MOCTHUKOR), MOAAEP’KUBAICIIUX TPETHUYHYIO CTPYKTY-
py Geaka. Hasa TepMOGUIABHBIX OPraHU3MOB KECTKOCThL Tpe-
THYHOM CTPYKTYPH GeJIKOB SBJIAETCH JKHUIHEHHO BAXKHOI, Tak
KaK o0yIGB/AMBAET HX TepMocTaOWibHOCTH. 3aMeHa IHCTeH-
Ha HA APYTYI0 aMHHOKMCJIOTY TPUBeAET K TOMY, UTO B A4H-
HOM MecTe Oenka He Oyger AucyabdbHIHOrO MOCTHKA, B pe-
3yJbTATE Yero TPEeTHYHAA CTPYKTypa OesIKa MOMKET HOTePATH
yeTONYUBOCTE K JeHCTEHI0 BRICOKHUX TeMIIepaTyp.

Omeem. 3aMeHa MOMKeT OKAa3aThCA CMEPTENbHON Ana Oak-
TepHH HU3-3a CHUIKEHHA TepMOocTA0HUIbHOCTH OeiKa.

2, Ilpy U3y4YEeHHH PACTUTEJBHEIX JUNKAOB ObLIOC OOHapY-
JKEHO, YTO MACJIO ONHOrC H3 pacTeHHi cogep:kuT oxoyo 40%

OAJIBMHTHHOBON KHMCJIOTHI, a Macjo apyroro — 50% nunoxae-
HOBOH Kuciaorel. Kakoe Ma mMaces BHIIENE€HO H3 ILIOAOB HaJb-
MEI, 8 KaKoe — U3 JbHAHOTO ceMeHu?

Pemenne. IIo Tabaune ¢ popMyIaMi KUPHBIX KHCJIOT OI-
pejenasieM, 4TO NAJbMHUTHHOBAS KHCJIOTA SABJACTCA HACHIILEH-
HOI, a NMHOJEHOBAA — MNOJHUHEHACHIINEHHOHN, T, e, 3BHAUHUTENb"
HO 0oJee JIErKONJIABKOH, YeM NAJIbMATHHOBAA. JTO O3HAYAET,
YTO B PACTEHHHN XOJOAHOrO KAHMATA JBHE AOJIKHA COTEPIKATH-
CA JHHOJEHOBAA KHcJIOoTA. [eficTBHTEeNbLHO, HAJbMOBOE MAacJo
¢ BEICOKHM COZEepKaHHeM HACRIIIeHHOH MAJIbMHTHHOBORK KHC-
JOTHI ABJAETCA MUIKHM TOJABKO B TPOIMYECKOM KJIHMAaTe.

Omeem. IIalbMUTHHOBAA KHCJIOTA COEEpPIKHUTCS B Maclke,
BBIAeNEHHOM U3 ILNMOAOB NAJABMELI, JHHOJEHOBAA — B JBHAHOM
Macae.

3. lIna onpeaeneHEHs MOCHEAOBATEABHOCTH AMHWHOKHCJIOT-
HBIX OCTATKOB B NOJHIENTHAe NPOBOAAT pAJ peaKIHil, B pe-
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3yJIbTaTE€ KOTOPBIX IIOJUIECIITHN paafenserca Ha 6onee KopoT-
Kkue GparMeHTBI, HATIPHMED:

a) AerpajanuA Nno IAMAHY — OTINECIUIEHHE AMWHOKMCIOTEHI
¢ N-koHnOa;

0). kapOoKcHIIeNITHAA3A OTHILIVIAST AMUHOKHUCAOTY ¢ C-KOH-
ma; :
B) OHMAHUCTEIIX OpoM pasphiBaeT HeNTUAHYX) CBA3EL 3a Me-
THOHHHOM;

T') TPUIICHH PA3pPLIBAET NMEeNTHAHYIO CBA3E 34 JU3NHOM H ap-
THHUHOM;

A) XUMOTPHUIICHH pa3phIBAET MENTHAHYIO CBA3L 3a (eHHI-
AJTAHMHOM, TPpHUOTOGAHOM, THPO3HHOM M JeHIMHOM;

e) xkuciaaa docdarasa paspelBaeT NeNTHAHYIO CBA3bL 34 Ac-
MaparMHOBOM KMCJOTON M 3a IJIYyTAMMHOBOM KHCIOTOM.

IIpu conocraBieHHH pe3yJLTATOB peaKkIuil MOMKHO ompexe-
JUTE TOCAEAOBATEILHOCT: AMHHOKMCIOT B AHAJHIHPYEMOM
MOJIUIENTHAE,

Onpegennure NnocaegOBaATEABHOCT AMHHOKHUCIOTHBIX OCTAT-
KOB B IOJHIENTHAE AAMHON B 12 OCTaAaTKOB, coZepKamiem
aMPHOKMCIOTH Ana, Apr, Acn, Ban, 'mu, Tny, JIus, Mer,
Cep, Tup, Tpn, Pen, mo pesyaLTATAM CASAYIOIIUX OMLITOB!

a) gerpajanuda o IIMAHY oTHIeIIAeT AJa;

0) kapbokcuuenrugasa oriuenaser Cep;

B) obpaborka CNBr naer nea ¢dbparMeHTa, COCTaB KOTOPBIX:

Ana, Mer;
Apr, Acn, Baa, I'nmu, Cny, JIus, Cep, Tup, Tpn, DeH;

r) 006paboTKa TPHIICMHOM AaeT TPH (PparMeHTa:

Apr;
Ana, Ban, JIuz, MeT;
Acn, Timu, Tay, Cep, Tup, Tpn, ®en;

1) o6paGoTKa XMMOTDHIICHHOM J4€T YeThpe dparMeHTa:

®deH;
Tay, Tpn;
Inu, Cep;
Ana, Apr, Acn, Ban, Jlus, Mer, Tup;
e) oopabGoTka KucaoM docdarazoii naer TpE PparmMeHTa:
I'ny, Tup;
I'mu, Cep, Tpn, Pen;
Ana, Apr, Acmn, Ban, JIns, Mer.
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Pemenne. CHauaga And yAoO0CTBA COCTABUM Tabaunmy, Ko-
TOpYIo GYZeM IOoCcHeqOBATEJBHO 3allONHATEH.

MoaoxkenaHe AMHHOKHCIOTHOTO OCTATKA B NOJMIIENTHAE
1 21 8 4 5 6 7 8 9 {10 | 11 | 12

IIo pesyanTaTaM peaknuit @ u 6 MoXeM Cpa3y 3alCJIHUTH
Kpalinre cToadnul TaGaMIIEL,

IMonoxeane aMMHOKHCIOTHOTO OCTATEA B IOJHIIENTHAE
1 2 3 4 5 6 7 8 9 10 | 11 | 12
Ana Cep

B pesyabrare peaknum 4 MOAYUMJINCH ABA (DpDATMEHTA, TAK
K&K METHOHHH IIPHCYTCTBYET B IOJUIIENTHAE TOJALKO OAWUH
pa3. IToCKOALKY IHAAHHCTHIN OpOM pas3pLIBaeT HeNTUAHVIO
Iensb 3a METHOHHHOM, TO IOHATHO, YTO METHOHHH OKA3bIBAeT-
cA B NepBOM (hparMeHTe Ha nocieiHeM Mmecre. B Hamem cay-
yae METHOHHH B NMojaumentuae OyaeT Ha BTODPOH NO3WIIUH.

Honoxenve aMHHOKHCIOTHOrO OCTATKA B IIOJHIISNTHAE
1 2 3 4 + b 6 7 8 9 10 | 11 | 12
Ang [ Mer Cep

ITocsie peaKuuy 2 oGpa3oBaJNCh TPU (PpPaTMeHTa, TAK KaK
cpead AMMHOKHCJIOTHBIX OCTATKOB B AHAJH3HPYEMOM HOJH-
menTHie UMEITCA OAUH JIM3UH M OJIHH APrUHUH U KaXKAbIH u3
HHUX 38HHMMAaeT B CROeM (hparMeHTe mnocaegHee mecto. Ompeae-
JHTHh NOCJEeI0BATEIbHOCTh (parMeHTOB oOdeHb mnpocto. llo-
CKOJIbKY B ONHOM U3 (ppArMEHTOB HAXONATCA AJAHHH U MeTH-
OHHH, TO 3TOT (PparMeHT MU ABJAETCA NEePBHIM B HCCJIEIYeMOM
NMOJNIEeNITHAE, TPHUYEM JH3AH 3aHHMAET 4YeTBepPTYIO IMO3MIMI),
NepBYI0 U BTODYIO MBI YCTAHOBWUJIM paHee, CIeAOBATEJILHO, Ba-
nuH 6yxerT Ha TpeTheill mosumuu.

DparmenT, comep:xamuii Acno, I'mu, Tay, Cep, Tup, Tpmn,
DeH, NOCJICHUN B AHAJM3UPYEMOM IIOJHIIENITHAE, TaK KAK B
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HeM HeT JU3NHa U apTMHHHA, HO HMeeTCd CEpHH, KOTOPHII 3a-
HUMaeT ABeHaauaryio mosunuiw. Takum obpasom, aprHHHH
HYMXHO PacHOJOMKHTL Ha IATOH IO3HMIHH.

HDJIDHCOHHO AMHHOKHCAOTHOr0 OCTATKA B INOAHNNENTHIES
1 2 3 4 51 6 7 8 9 10 | 11 | 12
Ama | Mer | Ban | JIns | Apr | Cep

B peayapraTe pearnuu ¢ oO0paszoRaMChE YETHIpe (parMern-
TA, TAK KAK B COCTABe NMOJHUIENTHAA UMEIOTCA (heHHIANAHUH,
TPUPOSHH H TPHUOTOPAH, 38 KOTOPRIMH IIPH 3TOH pPeaKIlMy pas-
pHIBaeTCcA IeOTHAHaA cBA3bL. JlcHO, uTo dparMeHT, comepxa-
Ui IIMOAH B CEepHH, ABAAETCHA MOCJICAHHM B NOJHIENTHAE.
ITonsaTHo, Kakoii u3 dpparmMeHToB OyJeT NepBHIM. B ero cocras
BXOAAT NATE aMHHOKHCJOT, HO3HIHNA KOTOPLIX HaM M3BECTHLI,
ITocaeaHiod, CeABMYIO NMO3MIINI 3aHHUMAET THPO3HWH, AJA ac-
aparMHOBOM KMCJIOTHEI OCTaeTCH ¢BODOAHOM IMecTas IMO3HIMUA:

Ilonokenne aMHHOKMCAOTHOIO OCTATKA B NOJHNENTHAE
1 2 3 4 5 6 7 8 9 10111 | 12
Ana | Mer | Ban | JIua | Apr | Aco | Tup Tau | Cep

ITocaenoBaTeIPHOCTE AMHUHOKHMCAOTHBIX OCTATKOB B ITO3H-
nuax 8—10 ocraeTcs noKa HeAcHO!. ITO MokeT OhITE MeH-
Tay-Tpn mau Tay-Tpo-®eH.

Pesynsrarsl nocieaneit o6paboTKy (peakKuuA ¢) 103BOAAIOT
BRIOpATE M3 3THX ABYX. BAPHAHTOB BTOpOi, TAK KAK TOJBKO
IIPH TAKOM PACHOOJOM{EeHUM AMUHOKMCIOTHRIX OCTATKOB oOpa-
foTka KapbokcumenTHxasoii gacT ¢parMeHT, CoAepIKAOIHI
TJAYTAMHHOBYIO KHCJIOTY M THPO3HH.

HOJIO?ICQ]II[E AMHHOKHCJIOTHONG OCTATHKA B NOJHNENTHIC
1 2 3 4 5 8 7 8 9 10 | 11 | 12
Ana|Mer| Bax | JIus | Apr | Acn | Tup | Tay | Tpo | ®en | Iiun | Cep

Omeem. HOCJIBJIOB&TOJI]:HOOTL AMHHOKHCIOTHHIX OCTATKOB
B AHANH3HUDYEMOM NOJHIIENITHAE CASAYIOIIAaA:

Ana | Mer | Baa | JIna | Apr | Acu | Tup | Cny | Tpn | Pern | T'an | Cep
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4. ®parmenT oanoii ua uemeit JTHK umeer ciaeaylouinii co-
CTaB:
5 3
—u—uyu—r—Tr—u—A—A—r—A—LU

Kax BRIMEAAT COOTBETCTBYION[HIT YYacTOK HATHBHON
JHK?

Pemenne. [{nda nmocrpoeHuss BTOPOH LEeNH HYXXHO BCIIOM-
HHATh NPUHOANL cTpoerua monekyiawl THK — womnaemen-
maprocmbv (aieHHH KOMILJIeMeHTapeH THMHHY, TYaHHH -—
IUTO3NHY) U aHmunapairenvrocms (3'-koHOY oaHOH memm
COOTBETCTBYET 5 -KOHel xpyrofl nmemm), a TaKe UYHCIO BOAO-
poAHbIX CcBsseil B mapax HyK/JeoTHAOB (ABe B mape AT H Tpu

B mape I'll).
Omeem. Yuacroxk HaTupHoil [IHK BLIrNAZUT clenyiouinM
o0pazoM:
5' 3’
r—4—lU——T—Uu—A—A—T—A—U
Y=—F ——F—— (| = A—— [ e T —— T U— r
3' 5!

5. HaBecTHA MDOCHEAOBATENBHOCTh HYKJIEOTHAOB JABYX
yuacTKOB B oaHo¥ menu [THK:
wAATATTAITATTTTTATATT.......... AITTIOATIIITTTAIITIITILT. .

1 2

Kakoil ua aTux y4acTKOR GyaeT OHICTpee NeHaTypHpOBATH
NpH IOBLIINIEHHMH TeMIEepPaTypbl?

- Pemenue. IIpexxine Bcero caegyer AOCTPOUTHL BTODYIO LB
JHEK:
WwAATATTAITAITATTTATATT..... . AIITTHATTITTTTATITIITTIIT...

W TTHTAATTTOATAAATATAA... TTHUTTHITTIAITTIICIIITA...
1 2

lanee Hy»XHO BCIIOMHWTL, YTO IIPH IOBEIIIEHHH TeMIepa-
TYpPEl Pa3phLIBAIOTCA BOZOPOAHBLIE CBASH MeKAY KOMILIEMEH-
TAPHBIMM A30THCTHIMM OCHOBAHUAMU AHTHIADANJIENbLHEIX Te-
neit JIHK, uto » nmpuBoauT K AeHaTypanuu Mojexynsl. ITapa
ocuoBaHnit AT oOpazyeT aABe BOZOPOAHBIE CBSA3H, a Iapa
', — tpu. B nepeoM yuactke JJHK Ha 20 nap ocrOBaEMit
npuXoAuTCcA 34 BOAOPOAHLIE CBA3H, & BO BTOPOM YYacTKe —
45. Iloaromy mepsuiit yyacToK (AT-«Oorarmiti») Gyaer geHary-
pupoBaTk nerue, ueM Bropo# (I'Il-<«Gorarnii»).
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Omeem. BricTpee Oyaer AeHATYpPHUPOBaThH BTOpoil yuacTox
moserynm JTHE,

6. IIpu onpefgeleHHH HYKJIEGOTHAHOTO COCTABA HYKJICHHO-
BOI KMCJOTH OOHOTO H3 BHPYCOB ObliIc 00Hapy;KeHO, YTO B
Hee BxoaaT 24% ypanmna m 26% ryaHnHa. YTo MOIKHO CKAa-
3aTh O CTPOEHMH T'eHOMAa 3TOr0 BHpyca?

Pemenne. Ucxoms U3 TOro, YTO B HYKJEHHOBOH KUCHOTE
BHpPYyca OBLT O0HAPYIKEH YpauWi, AejiaeM 3akJIIUYeHne, YTO BH-
pyc comep:xkur PHK. A Tak Kak cyMMapHoe COAep:KaHUe ypa-
OMIa ¥ ryaHmaa cocrapiger 50%, To, ckopee Bcero, ata PHK
IBYXIleIoYeyHasn. '

Omeem. T'eHoM aTOro BUpyca IpeACTABICH PHOOHYKJICHMHO-
BOH KHCAOTOM, CKOpee BCero, ABYXIENOUYEeYHOHM (TeOpeTHUYECKH
u B oaHouenouyeunoii PHK konmuecTBo ypanuna M TyaHUHa
CAyUAHO MOMKeT OKA3aTheA paBHBIM 50%, moaromy oTeBer Oy-
AeT HpeANoJIOKHATeAbHBIM),

7. Onpenenute, deM pasJUUAKOTCA NMEMTHALI, 3aKOZUPOBAH-
Hele B yuacTkax WPHK, obosHauennnix OyxBaMu a u 6. Kakoe
CBOMCTBO MEHETHUYECKOI0 KOAa WIMIOCTPHPYET aTOT INpHMep?

a) ...5-IIVY I'TIl YIIY ¥I'V TAIl LJAIT IIT'V-3 ...

6) ...5"-¥YYA I'TT ATV ¥TIII TAY ITAY AIT -3'...

Pememne. ITonnaysacer Tabamoeil reHeTHYecKOro Koga, Ha-
MHIIeM INOCAeNOBaTeJbHOCThE AMHHOKHCJIAOT B NEINTHAAX:

a) —Jleii—I'au—Cep—Iuc—Acon—I'me—Apr—

6) —Jleti—Tum—Cep—IIuc—Acn-—I'nc—Apr—

HecMoTpa Ha TO, UTO BCe KOAOHBI B YVUACTKAX a U § pas-
JHYHEI, NENTHARL, KogupyeMmble aruMp yuactkamu PHK, oau-
HAKOBEI. OTO CBOICTBO TEHETHYECKOTO KOAA HA3BIBAIOT 8bLPOXNC-
derHOCMbIO: ONHY H TY e AMHHOKHCIOTY MOXKeT KOJHPOBATH
6osee YeM OZUH KOJOH.

Omeaeem. TN NenTHABEI HUYEM He pasan4daiorca. IIpumep
HJUIIOCTPHPYET BBIPOMAEHHOCTL I'eHETHYECKOrO KOAa.

8. Yuacrok HerpaHcKpHOmpyemo#l nemu JHK unmeer cre-
AyIolllee CTPOSHHE:

5...TTA I'TT TT'T TAI] IJAIT ILITT..3’

Kak 6yger soirnagers mogekyna uPHK, cuuraunada ¢ aTo-
ro yuacTka moaeryawl [JTHK?

Pemienwe. [na permeHusa »TOM 3agadyld MOXKHO CHAYAJA B
COOTBETCTBHH € IPHHOUIIOM KOMILIEMEHTAPHOCTH IIOCTPOUTEH
Tpanckpubupyemyio nmens JIHK, a moTroM mo HeH DOCTPOHTH
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nens MPHK. Ozarako penrerre Moker OBITE IpOILe: AOCTATOY-
HO BCIIOMHHTE, uT0 wHpopmammonnas PHK, kxomnaemenrap-
HaA TPaHCKpUOUDYeMoil Ilend, MAeHTHYHA HeTpaHCKpHOGHDye-
MO# (ectecTBeHHO, ¢ 3ameHoii T ma ¥). Tor,n;a uPHK 6yaper
BREITJIAAETDh CIAEAVIOIIHM 00pasom:

5. VYA I'TT ¥I'y TAIl ITAT] IITV..3’

Omeem. 5'..YVA I'TT ¥IT'¥y TAIl IIAIT III'Y...3".

9. B KopoTkoif Ienu GeJKOBOro ropMoHA HHCYJIHHA Y JIO-
mag Ha BOCHBMOM MeECTe CTOHT AMHMHOKHCJOTA TPEOHHH, & ¥
KOPOBEL — AaJIaHWH, Ha HAEBATOM MeCTe HaxOZATCA COOTBET-
CTBeHHO TJIMI[MH U CEePHH. UTO MOYKHO CKas3arh 0 MOJEKyIdp-
HO-3BOJIOIIMOHHEIX COOBITHAX, PasfeMWBIOIAX HTH ABa BuUAa?

Pemenne. I[lo Tabimue reHerHyecKoro Koaa HAXOOHM, YTO
TPEOHHH KOAHDYeTcA YeThIpbMA TpuiLteraMu All..., a amasun —
veTeIlpbma TpumJIeTaMmu I'Il... . CiaegoBaTejbHO, OOHO M3 MYTa-
IMOHHLIX COGHITHI, pPasAeJHBIINX ARA BHUAA, 3AKIIOUAJTOCH B
3aMeHe IIepBOT'O HYRJeoTHaa B KOoAoHe (A Ha I’ mmua I' Ha A).
T'smunuH Koaupyercsa ueThpbMA Tpunierams I'T.., a cepuH —
YeTHIpEMA TpuNJeTaMH ¥Y1l.. m aBymsa Tpunjeramu AlY nu
ATI'Tl. Tak kaKk MYTAaIMOHHLIE COORITHA DeAKH, BEePOATHOCTH
3aMeHBI JBYX COCeIHNX HYKJCOTHAOB B OJHOM KONOHE MAJIAa,
MO3TOMY CJE€AYeT OTAATEH IPEAINOYTEHHE U3MEHEHHMIO, MOoTpebo-
BABIleMY HAMMeHBINEro 4uciaa cobwithii. TakuMm naMeHeHHEM
Oyaer 3aMeHa NepBOTO HYKJIEOTHAA B OJHOM H3 KOAOHOB:
AI'Y—TTYV unu ATI—TITL. OnpeRenuTs, y KOro U3 3THX XXH-
BOTHBIX coxpaHujacA 6Gosee gpeBHHII BapHaHT reHa, IO IIpea-
JIO’KeHHBIM AAHHBIM HEBO3MOXKHO.

Omesem. Ilocie 9BOMIOIMUOHHOTO Pa3fAeNeHUA KONBITHBIX B
JaHHOM YYACTKE reHa NPOH3OLILIN ABe 3aMeHEBl aJeHHHAa Ha Iy-
anuH (MM HaoOOPOT) B MepPBLIX MOSHIHUAX KOACHOB, COOTBET-
CTBYIOILIIUX BOCbMOM M JAEBATOH aMHHOKWUCJIOTAM B KOPOTKOM
OenH HHCYJIHHA.

10. HUasBecTHo, uT0 B yuacTke ITHK HaXomHMTCA He cofep-
AUl HMHTPOHOB IeH, XOAHPYKWIINHE TerTpamenTupn. ITOT
YYACTOK MMEeT CACAYIONIUi COCTaB:

~TTAAATTITIITAAILITIITTAATIITA...

ObozHausTe KOHIEI (hparMeHTa M OIpefeJHNTe COCTAB IIeIl-
THIA,

Pemrenne. Tax kak B cocTaBe ¢parMeHTa MMeEeTCA T'eH, OH
JOJIKEH COREPIHATE cTapT-KoAoH. IIoCKONBKY MHTDPOHOB B Ie-
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He HeT, TO 4Yepe3 TPH KOJOHA B HANPAaBJIEHHH 5 —3  oT Hero
JAOJMKEeH HAXOAHUTLCA CTON-KoAoH. CleayeT IOMHHTE, YTO
crapr-KoZoHy AYT B Tpasckputupyemoii menu JHK coorsert-
crByeT KoaoH TAIl, B merpanckpmbupyemoit — wxomon ATT,
Touno Tak e CTON-KOZOHAMH B TPaHCKpuOUpyeMol HHUTH
OHRK 6yayr ATT, ATII u AIIT, a B HeTpPaHCKpUOHpyeMOH —
TAA, TAT u TTA. B npusegzennom ¢dparmenre ITHK ects
CTAPT-KOJOH:
5..ITAAATTHIITAAILITIITTAATIIIIA...3’
Teneps cieayerT pasdoNTh 5TOT YYACTOK LENM HA KOAOHI:
5..T TAA ATT ILIIIT AAIJ I'IT TAA Tl A..3

Yepesd TpH KOAOHA OT CTAPTA HAXOAUTCSA CTONM-KOAOH TAA.
CrnegoBaresbHO, 3Ta Henk JHK aBnAerca HeTpaHcKpubHupye-
Moil, 3HauyuT, €l Oyner uaeHTuuHa (¢ samenoi T Ha ¥) nPHEK
STOTO DEeNnTHAA:

5..' VAA AVT TIIIY AAII I'TIY YAA TIII A...3

Omeem. CocraB TeTpamenTHga OyAer cAenyIOmMM: Mert-
IIpo-Ace-Ana. B npuBegenHoii nenu OHK ciaeBa HaxoXuTCs
5'-KoHen, cupaBa — 3'-koHel. i

11. [InuHa reHa KaTanasbl y YeJIOBEKA COCTaBiaAeT 34 ThIC,
nmap HykJAeorugoB. JHiamHa coorBercTBymoieit uPHK
1,6 Teic, HyKRJIeoTHAOB, KaKkas 4acTh reHa HeceT HHGOPMAIIUIO
0 IePBHYHOHN CTPYKTYpe Genxa?

Pemrenue. 1600 nyxkaeoruaoB or 34 000 cocraBnser 4,7%.
Oanaxko uacte mojekyasl MPHK mpuxoaurtes Ha 5'-HeTpaHce-
JIUPYEMYIO T0CAeN0BATENAbHOCTb, YACTh — HAa 3 -TOJHA-XBOCT.
TTosToMy HpaBHJABHBEIM oTBeTOM GvgeT <«okoao 4,5%» ambo
sMeHee 4,7% ».

Omaeem. HagopManus 0 NepBAYHOM CTPYKTYPE KATAJIASHI
saHuMaeT MeHee 4,7% reHa. '

12. CKONBKO BPEMEHH 38HUMAET TPAHCKPHUILUHUA TeHa THC-
TOHA, COCTOSINEro H3 135 aMHHOKHCJIOT, €CIH CKOPOCTb TPaH-
CKPHIIHH YV SYKAPUOT B cpeAHeM cocTaBaseT 40 HYKJIeOTHAOB
B cekyHAy? (I'eHBl THCTOHOB HE COJEpPIKAT MHTPOHOE.)

Pemenne. Kogupymomaa GejloK yacTh IeHa PHCTOHA HMeEET
anuHy 135X3 = 405 HykiaeorunoB. Tak Kak B reHe HeT HHT-
pouoB, zanua NPHK Oyaer 6Goapmie »To# BeNHYMHEI HAa
AAHHY 5 -HeTpaHCAHpYeMoil NOCAeA0BATEJNBbHOCTH U 3 -HO-
JHA-xBocTa. CHHTE3 TaKOH MOJIEKYJBLl 3aHNMAaeT HECKOJIBKO
6onwiie 10 c.
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Omesem. Tpanckpunnus ©enka, cocrosautero us 135 amn-
HOKHCJ0T, norpebyer He menee 10 c.

13. B azpe KJETKH 4YeJIOBEKA COAEPMKHUTCA OKOJO 7 MHKO-
rpammos JIHK. T'eHoM uenopexa cocTonT n3 3,3%10° map Hyk-
neotujoB. YeMy paBHA Macea MHJIAIMAPAA AP HYKJIEOTHAOB?

Pemenne. [Ina oTBeTa HA BONPOC CJeAyeT BCIOMHHUTB, YTO
reHOM -— 9T0 COBOKYIHOCTH Beelt azepHoil THK ranmoupHoil
KJeTKH. KJeTKn denoBeKka AHIUIOMAHBL, 3HAYUT, MACCA  OJHO-
ro TeHOMa YeJIOBEeKa COCTABAAET OKOJC 3,5 NHKOIpAMMOB.
Torga 10° nap HYKJeOTHAOBR OyAyT HMeTh Maccy 0KOJO OZHO-
ro MAKOTPaMMa, a OJHA HYKJeOTUAHAA Iapa — OKOJO OJHO-
ro memrorpamma, mum 1072

Omeem. Munnuapa nmap ocnopanuil JJHK umeer maccy
OKO0JI0O OZHOTO TMHKOTpaMMa.

BATAYH

_ 1. B HeCaeAoBATENLCKON JAaGOPATOPHH IepenyTanan NnpodHp-
KH, CcOAep:xalnue ruipoawsartsl XHpoB. Ilocie onmpeaeneHus
JKAPHEIX KNCJOT B 'HAPOJIHN3ATAX OKA3AN0CH, UTO B IIpobHpKe
No 1 cogepsxntca okoao 80% NDalbMATHHOBOM W CTeapHMHOBOH
KHCTOT ¥ oxoJo 20% omenHoBoil, B npobupke Ne 2 — oxono 30%
9 KO3alIeHTACHOBOH M AOKO3AreKcaeHoBOH KHCIOT, oKoo 50%
oflenHOBOMH M oKoOMo 20% nDaneMUTHHOBOI. B Kakoii n3 npobupok
ObL JKHD TEILIOKPOBHOTO XHBOTHOIO, 8 B KaKoif — pHIOBI?

2. Macsno u3 ceMAH OAHOTO PaACTeHUA COAEPKHUT OKOJIO
50% naypuHOBOH KHMCJIOTHI, MACIO Apyroro — okonao 50% nau-
HOJIEBOH KucaoTH. Kakoe M3 DTHX MAacesn ABASAETCA KOKOCO-
BBIM, & KaKoe - IIOACOJHeYHBEIM?

3. ¥ ueyoBeKa CYLIECTBYeT HECKOJBKO MYTAHTHHX (HopM
remonyIo6MHA, KOTOPEIe HABAAITCA NPHYHHON HAaApPYIIEHHSA
$YHKIHN SPHTPOLHMTOB (TPAHCIOPTA KHCJIOPOAA).

a) I'emornobun S {(CepnOBHMAHOKJIETOUYHEIN) OTJIMYAeTCHA OT
HOPMAJBHOTO TEM, YTO IJIVTAMHHOBAX KHCJIOTa, CTOSIAS Ha
IrecTOM MecTe oT N-kKoHna B-nenu, saMeHeHa Ha BaiauH. Ilo-
YeMy y JioAeil ¢ TaKMM reMOrJIOOHHOM paanﬂnae'rca KHUCJIOPOI-
Hasi HeJZOCTATOYHOCTE?

0) B remornobusae C rayraMHHOBASA KHCJIOTA 3aMeHeHa Ha
JU3HH. B KAKOM cJay4yae — TIpPH HAJAHYHHN reMorjo0uHa S man
remorsiobuaa C — azaboJsesanne OyAeT NPOTEKaTh TAMKENee H
noyemMy?
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4. Kak MoXeT ckasaTbhca Ha (GyHKIIMOHHPOBaHNY OeaKa 3a-
MeH& aMHHOKHCJIOTH] JeHIIHHa Ha CepMH? CepuHA HA ITUCTeMH?

6. FlaBeCcTHO, 9TO 'MCTOHBI — caMble KOHCEPBATHBHREIE OeJI-
KH, TaK KaK IojaBiadioiiee GOJBIIHHCTBO 3aMeH aMHHOKHUCIOT
B HUX HECOBMECTHMO C KM3HbI0 opraHuama. I'mcton H4 ropo-
BBl OoTJHuYaeTcaA or rucroHa H4 ropoxa Bcero ABymMsa aMUHO-
KHCJOTHRIMH 3aMeHAMH — HS0JIeHIIMHA Ha BAJHMH M aprUHH-
Ha Ha JHRSHH. YeM pasaudaloTCcA COOTBETCTBYIONIHE YYACTKH
JHK atux opranusmos? ITouemMy aTH 3aMeHBl He CKA3BIBAXOT-
cfl Ha MX JRKUZHeCcmocoOHoCcTH?

6. Koporraa uenes OGeJKOBOTO FOPMOHA WHCYJHHA COCTOHUT
u3 21 amurOoKUCAOTHI. OIUH U TOT Ke e€e YYACTOK y PAIHBIX
MJIEKOMHATAONINX OTJIAYAETCH AMHHOKHNCIOTAMU B OIpeJeJIEH-
HEIX ITOJIOMKEHHSX.

Ionoxenue
A el 5 | 6 | 7 [ 8|9 |10]|1n

Bun

Jenopexr _ Tau | Huc | Hnc | Tpe | Cep | Hae | Iue
Kpoaug I'an | Lue | Iuc | Tpe | Cep | Hae | Linc
Kopona TFan | Muc | IInc | Ana | Cep | Baa | Ine
Koaa TFan | Iuc | IInc { Ana | Cep | Ban | Oue
OBua _ Ian | IInc | Inc | Ana | T'an | Baa | llnc
CBUBEBA ILan | Ine | Huc | Tpe | Cep | Fae | Ilnc
Jlomann Iae | Ine | Oue | Tpe | Tan | Hae | Ine
KHT-IIOJ0CATHR IF'aa | IIre | Hnc | Ana | Cep | Tpe | Ilue
Kamaaor Inu | Ilnc | IIne | Tpe | Cep | Hae | Inc

OnpenenuTe, Kakue yUacTKM MOJNEKYJLI Ba*XHBI ANA (HyHK-
IHOHAPOBAHHA GelKa U moueMy.

7. Ina ompeneleHHA MNOCAeZOBATENIbHOCTH AMHHOKHCJIOT-
HBIX OCTATKOB B OOJHMIENTHAe, cojep:xaineM 12 aMHUHOKHC-
aor: aAsa Ana, Apr, Acn, Baa, T'me, apa Hneit, Jins, Mer,
Tup, ®eH, MPOBeJH CAECAYIOUIAE DEAKITUH:

a) perpajanueil mo SAMAaHY OTHIENMJIN AMHHOKHCJIOTY ¢
N-xouna;
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6) ¢ TOMOIILID KapOOKCHIENTHAAZK OTIHIeNMIN AMUHOKNIC-
Jory ¢ C-KoHua;

B) BO3fe#CTBYS NHAHHUCTHEIM GpPOMOM, DPA30PBAJMH MenTHA-
HYIO CBA3bL 38 METHOHMHOM;

r) ¢ NMOMOINBI0 TPHUIICMHA Pa30opBANN MNENTUAHYIO CBASHL 3a
JAU3HHOM H aprUHHHOM;

A) ¢ MOMOIBI XUMOTPUIICMHA PA30PBAJH NENTUAHYIO CBABH
8a (benunaNlaHUHOM, TPUNTOGAHOM, THPO3HMHOM H JIEHIMHOM;

e) ¢ MOMOUILID KUcAo#M ¢ocdarasdsl paszopBaan NeNTHAHYIO
CBASH 38 4CHAPATMHOBOM KHCJOTOH M INIYTAMHHOBOH KMCJIOTOH.

B pesynrTaTe 3THX peakKnuil NOJHNENTH pPasgelnjl Ha
0oJiee KOpoTKHNE HpPArMeHTH. BRIIY IOAVYEHE CASAYIONINE pe-
3YJIbTATHI:

a) Jerpajanmud nmo IIMaHy o'rn:l;enJIaeT Ana;

6) kapboxcunenTnaasza orilensAer Bau;

B) 00paboTra HHaHMCTHIM GpDOMOM HAaeT ABa quarmeﬂ'ra'
1) Apr, Ban, Uneii n 2) asa Ana, Acn, I'me, Hneii, JIua, Mer,
Tup, Pen; ’

r) o0paboTKa TpHICHNHOM AaeT 3 ¢dparmenTta: 1) Ban, Haeii;
2) Ana, Uneir, JIusz u 3) Ana, Acn, Apr, 'mc, Mer, Tup, Pen;

k) o6pafoTka XUMOTPHMOCHHOM JaeT TpH ¢parMeHnTa:
1) dPen; 2) 2 Ana, Uaeir, JIus, Tup; 3) Apr, Acn, Mer, Haeii,
T'unc, Ban;

e} obpaborxa kucaoB docharazoil maer ABa pparmMeHTa:
1) Ban, Apr, T'uec, NUneit, Mer; 2) 2 Ana, Acn, Uneit, Jlus,
Tup, Pen.

OnpeaesnuTe NMOCJHEIOBATEIBHOCTE AMHAOKHCIOTHBIX OCTAT-
KOB B IOJHIIENITHIE.

8. B nabGopaTopmnm nmpm uaydyeHHMM ogHoit ma memeit JHK
onpefeanau II0CAeAOBATEARHOCT, HYKJEOTHAOB B Heid:

3 ALITALITTTTAAILIITATTTAIIT...5"

Kax OyzeT BHINIAZETE COOTBETCTBYIOIMII YYaCTOK HATHB-
Hott THK?.

9. Yuacrork mHbopmainmonHo PHE umeer caemyrommi
COCTaB:

~AAY VIV LAY AVT I'VI LIYIL AYY VAV ALIA TVIT AAA...

OnpeneJnTe COOTHOLIeHHe HyKJeoTHAHEIX nmap AT/T'I] B
TpaHCKpUOHpOBaHHOM (dparmente JTHE.

10. B cMecn comepsxarca Asa ¢dparmenta JHK:

AATTOHAATATATITTTHA... u ALIIITHTHITHITTITILL...
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- (Jlana nociegoBaTeILHOCTL HYKJICOTHAOB B OZHOH M3 Iernei.)
Mosxkno 1H pasgeauTs 3TH (HparMeHThl, H3MeHAS TeMNepaTypy?
11. IIpu onpezeneHN: HYKJCOTHAHOTO COCTABA HYKJIEHHO-
BOM KHCJIOTHI OAHOT'O U3 BUPYCOB OBLIO OO0HapyXeHo, YTO OHA
cogep:xkut 18% wuurosuHa U 16% tuMuaa, YT0 MOMHO CKa-
3aTh O CTPOEHHMH TeHOMA 2TOro BUpyca?

12. IIpu HCCAeJOBAHMN TEHOMA HEHU3BECTHOTO BHUpYyca ORI-
10 00Hapy:XeHO, 4TO B €ro cocTas mxoaaT 29% ypanmna m
11% ryasunHa. YTO MOMKHO CKA3aTh O CTPOEHWH T'€HOMAa 3TO-
ro BUpyca?

13. HykneuHOBasA KHCJI0TA, BHIACJIEHHAs M3 pPEOBHpyCa
(Bupyc, mopaxmarmiuii KJAeTKH CHIH3UCTEIX ofoJodek), comep-
HUT 20% ryamnHa m 30% ypaumaa. ITo MO)KHO CKa3aTh O
CTPOEHHH T'eHOMAa 3TOr0 BHUpyca?

14. V3 xynaeTyphl GaxTepuil Onina Bhifenena JHK u ompe-
JejieH ee HYKJIeOTHAHLIN cocraB. Oxasanock, YTO OHa cojep-
suT 14% axenuna., Cxoabko B aToit JHK apyrux asoTmeThix
OCHOBaHMIH?

15. [Ina JeueHHA HEKOTOPEIX BUPYCHEIX 3aboseBanuii ag-
(ekTUBHEIM JexapcTBoM aBaneTcs dhepment [JTHKaza, Tak Kak
OH paspylIaeT HYKJISHWHOBYIO KHCJOTY BHUpyca. HykJemHOBasf
KHCJIOTAa HEHSBECTHOTO BHpyca cogepskur 19% nurosuHa u
21% ypanuna. KakoBo crpoeHHe reHoMma storo Bupyca? ITo-
moskeT au [JHKasa B Goprbe ¢ 3TuM BHpycom?

16. HyraenHoBad KHCJIOTA BHPYCA cOmepy»UT 27% THUMMH-
Ha. MOKHO JIH JJIA OYMCTKHM pPacTBOPA 3TOM HYKJEHHOBOH
KHCJOTH OT IpHuMeceil mcnoabzoBaTh (epments: PHKasy n
JAHKazy?

17. IdaHa nocJegOBATENILHOCTh HYKJEOTHAOB (B OJHON H3
ueneit) aeyx moaekya IITHK:

a) AAATHTTTTTTATAATITT...

6) LATTHITMOTIO TH I TATIT ...

B kako# moaekyne (@ miau 6) ABO#HAA CIIMpailk YCTONYM-
Bee K MOBHINEHMIO TEMIEPATYPH?

18. OnpegenuTe, 4eM PASIMYAIOTCSA HEOTHAB, 3aKOAHUPO-
BAHHEIE B cieaymomux ydactkax uPHEK:

a) ...0-YVA TTT ATY VIrA TAY ITAV AIT-3'...

6) ...5"-YVA I'TT ATV VTII TAY IIAY AIT-3'...

Kakoe cBOiiCTBO TeHETHYECKOrO KOAA MJIIIOCTPHPYIOT 3TH
¢pparmenta nPHK?
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19. Oana mykmaeorupHaa mapa B cocraBe THK semmmaer
0,34 um. Tucron H4 cocromr mz 102 amunokrucnor. Kakyro
AANHY nMeeT Koupyiomuii ero yuactok JMHK? (I'mcToHOBEIE
TeHEl Heé COZEPKAT HMHTPOHOB.)

20. HaBecTHa IIOCIeZ0BATEIbHOCTE HYKJISOTHAOB HeBONDb-
IIOr0 Y9YaCTKA I'eHa:

.AAT TTT TLIT ATT ITII TAT IIAIL AIIA...
«TTA AAA III'I] TITA IIIII" AT I'TT TI'T...

OKasajioch, YTO OO ITOMY YUacTKy cuHTesupyercs HPHE

CJIeAVIOIero cocTaBa:
~YYA AAA T’ YIA IIIT AVIL IT'VI ¥IT AAA AAA
AAA AAA AAA..

QO6osHaubTe KOHIE Mojekya JHEK, Yto MmoxkHO ¢KasaTh 0O
STOM YYacTKe reHa?

21. TpaHckpubupyemas nenp y4uacTKa OGaKkTepHaJbHON
JHK umeeT ciaeayomuii coCTaR:

3 ..IFTHITATITTTATIIIL...5'

OTHOCHTCA 1M 3TA NOC/IeAOBATENLHOCTE K HAYATY WIH K
KOHIYy TeHa?

22. ITocnegoBaTeILHOCTh HYKJEOTHAOB OAHON LeNH KOHEY-
HOro yuacTKa reda B OaxrepuanpHoii THK Takosa:

WITATTTTIHATAAAATIITITT ...

Kak 6yzer BHITAANeTh 3TOT y4acToxk B HaTuBHoii JTHEK?
OGo3HAYLTe KOHIBI GparMeHTa H TPAHCKPHUOHUDYEMYIO Ielk.

23. Havyano moaumenTnaHONH HeNW 3aKOAHUPOBAHO B CJeny-
wimeM yuactke HHK:

~JTTTATAITIII'TTITATIIITATAAT...
I TATTITITAAITIITITTI{TTII...

O6osnaupTe KoHUH neneit MHK. C xakoi u3 neneit cum-
rriBaerca NPHK mns sroro momunenrmpaa? KaxoBa mocaenosa-
TeJBHOCTh AMMHOKHCJIOT B 3TOM NOJHAIOEnTHAe?

24. ¥V GOJBHHX CePIOBMAHOKJETOUHON aHeMmueil B Pruemn
reMor;io0MHA Ha MIECTOM MecTe CTOUT AMWHOKHCJIOTAa BAMHH
BMECTO DJIYTAMMHOBOM KMCIOTHl y 3A0pOBRIX JiogedH. Kaxoe
uaMeHeHue npousouno B JHK y GoabHrX anemHel?

25. B yuacTke TpaHCKpHOHDyeMoll nmemm GaxTepmansHON
JHK, uMeioineM cocTas

3'..IITA AIIIl AAA T'TA TIT AIIT..5',
B IIECTOM IIOJIOXKEHHH CJeBA NPOHBOIIJIA 3AMEHA IHTOIMHA Ha
agenyH. KaxoBnl 6yAYyT NOCHAeACTBHA 3TOA MYTALHH?
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26. B yuacTRe HeTpaHCKpHOHpyeMoll Ienu GaxTepHaNbLHOM

OJHE, umelolrieM cocrab

3'..TAT III'T AAA I'TA TIT AIITl...5',
B UIECTOM IIOJIOMKEHHH CJIeBa INPOH3OLILIA 3aMeHa THMHHAa Ha
nuTo3uH, KakoBLl 6YAYT mocneACTBHA 2TOH MyTaun?

27. B yuacTKe nmepBOro 9K3oHA TeHA, MMEICIIEM COCTAB

3'...AITA TIIII TTT TIIII TIIT AAA..5',
B pe3yabTaTe MYTALMH CeAbMOH HYKJIEOTHZ CleBa OKAa3aJcA
3aMeHeH Ha azeHuH. Kaxkue mocimegcrBusa O6yheT UMETh MYTa-
1A, ecJIH TpaHcKpuOupyerca ara nens JHK?

28. IlepeuuHAA CTPYKTYpPa OAHOTO M TOro e Denka y
POACTBEHHLIX BHJOB Pa3IMYAETCA HE3HAUMTEJLHO, V Jale€KHX
BHIOB OHa MosKkeT ORITH paznnuHoii, IlpuBegeH cocras ydact-
Ka KOPOTKOM llenu MHCYJHHA HEKOTOPHIX KHBOTHEIX:

Jowadv: ...Tny-Tnn-Iluc-I{uc-Tpe-T'mu-Uae-Iluc-Cep...

Koposa: ..I'ny-Tan-1lnc-uc-Ana-Cep-Ban-ITuc-Cep...

Osya: ..I'ny-Tna-Iluc-Iluc-Ana-I'nu-Ban-Huc-Cep...

Kakue M3 3TUX KHUBOTHEIX 3BOJIOIIMOHHO GoJsiee GJIN3KH APYr
apyry? Kakue mMoJeKyJaApHBbIe COOLITHS PasieAioT aTH BHALI?

29. CpasHuTe YYaCTKH TNeHA HHCYJAHHA ABYX BHUJOB KHTO-
OOpAaSHBIX ~—- KAIOIAJOoTAa U HoJocATHKA (cM. sagauy 6). Kakne
MOJIEKYAAPHBIE COOBITHA PA3leAdlOT 3TH BHAEBI?

30. YuacTok menu JTHK oaHoro M3 KOHHOB DaKTepHAJIBLHO-
TO TeHa HMEeT CJIAEeIVIOIIHIl COCTaB:

wJAIITTIITIITTATITATATTIITATTT ...

Onpeaenute, NIPpUXOAHUTCA JHU 3TOT YUACTOK Ha HAYANO HIH
Ha KoHell reHa. IIpeacrasiaeHa TpaHckpuonpyemana uene JJHEK
" uau Her? O603HAYLTe KOHIILI YYACTKA.

31. IlocaeaoBaTeNbHOCTh HYKJSOTHAOB OAHON M3 Leneit
OakrepuansHoil JIHK Takora:

wTAIINTTTITATATAIITIITTALL..

H3BecTHO, YTO STOT YYACTOK TNpeACTABAAeT cofoil KoHerl
reHa. Kakad mocjefoBaTeIhHOCTE AMMHOKHCIOT 37€Ch 3aK0AU-
poBaHa? .

32. Ina «BBHIKII0YeHUA» PAaGOTHEI r€eHA HHOIJIA HCIOIb3YIOT
TAK HA3LIBAeMyI0 ¢aHTHCcMBIcIOBYIO» PHK, T. e. PHEK, roMmn-
AemeHTapuyilo HPHE, cumrannoit ¢ gamaoro reHa. Ofpasysa
asoitnyw cnupank ¢ uPHK, «anTuHcMmeicaopad» PHK He mos-
BOJiseT pHHOCOMAM CHHTEIHPOBATL MMOJAKMNENTHA IO 3ITOH
uPHE. Onpenenure, KaKkoi nenTug JoaxHa Oblla CHHTE3HPO-
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BaTh KJeTKa, eciau 6Ll B Hee He ppenn dparmentr PHK ciaeny-
IOIIero CoCTaBa:

3. . VIIAIIIYTUAALITAITYTAYTLIVT...5'

33. Yuacrok ogHoi menn JTHK umeer cieAyIOLEMEl cOCTAB: -
w TIIIITITAITITATTAITTTITAAATIATAIT...

HMaBecTHO, YTO 5TOT (PpPATMEHT MOJEKYJIHl COACPMKUT Iep-
BBEIH 5K30H reHa, KOAUPYIOWINI NenTHm, coc'roam;un M3 NATH
aMHHOKHCAOT. YTO 2TO 3a menTun?

34. T'ucron H4 cocrour ua 102 amuboxucaor. Onpezenu-
Te, CKOJBKO BpeMeHH 3aHUMaeT pelJHKAliA KoIHpylomen Ge-
JOK 4YaCTH reHa (reHsl THCTOHOB HE COAEPYKAT MHTPOHOB), ec-
JM CKOpPOCTh PEIUIMKAINH Y 3YKapHUOT COCTaBJIAET OKOJNO
50 map HYRJIEOTHAOB B CEKYHAY.

35, BearoBRIH TOpMOH HHCYJHH, COCTOANIHA H3 ABYyX MO-
AunenTHAHBIX Neneilt (21 u 30 AMMHOKHCAOT), CHHTESHUPYETCH
B BUAe OZHOH MOJEKYJbl — npenpouHcyiauHa (109 aMmuHOKHC-
JIOT), KOTOPHIM IIOTOM paspesacTcA Ha ABa HOJHNOENTHIA € yaa-
JeHHeM 4YacTH aMHHOKHCJIOT. PasMep MHCYJIMHOBOI'O I'eHa CO-
craager 1,7 Teic. Iap HYKAeOTHAOB. Kakasi 4acTh I'eHa WUH-
CYJHHA KOAHPYET AMHHOKHCJOTHHIN cocTraB ropmona?

36. Nnuuwa MPHK nHcyauua (cM. NpeARIAYINYI 3aJa1y)
coctapiasaer 0,4 Teic. HyKAeoTnaoB. Kakyo udacte uPHK co-
CTABJAAIOT HETPAHCJIUpYeMLle 06macTH?

37. Ogna nmapa HYKJEOTHAOB B COCTABe ABOHHONA cIIHpany
OHEK zanumaer 0,34 am. Camelil MaJleHbKMH U3 M3BECTHHIX B
HacTodljee BpeMs OAKTEpHANBHBIX TeHOMOB — TeHOM OaKTe-
PHH KapcoHeJNIH (BHYTPHKJIETOUHEIN NapasuT HEKOTOPHEIX HA-
CeKOMEBIX) — COCTOMT H3 ~160 Thic. map HYKJIeOoTHAOB. CaMBIM
GONMBIIEM ABAAETCA TeHOM OZHOTO M3 BHAOB ame6 — 6,7x10"
nap HYKJCOTHAOB. I'€HOM 4eJOBeKA COJAEP KHT 3,3x10° nap
HYKJIeOTHAOB. OnpezesuTe AMHHY TeHOMa KaMXKJAOTO H3 3THX
OpPraHM3MOB.

38. B Aape KNeTKH udeOBeKAa COACP:KHTCHA OKOJO T MHKO-
rpammoB JIHK. PaccunTaiiTe Maccy OZHOI'QO MeTpa MOJEeKYJIbI
JHE.

39. B Tesne uemoBeka okono 5X10'? kmetor. PaccumTaiire
maccy JHK y cpeanero uenoBeka.
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lfeHeTuka 1 3soMOUUS
INPYMEPBI PEIIEHUS 3ATAY

1. IIpH cKpelIMBAHNHM AJHHHOUIEPCTHOR MOPCKOH CBHHKH
¢ KOPOTROIIEPCTHOH BCe MOTOMKH HMEJIH KOPOTKYI) HIEPCTh.
Kakux NMOTOMKOB CJeAyeT OKHAATh BO BTOPOM IIOKOJEHHH?

Pemenwe. Tax kak F, esnH006pasHo, TO DOAUTENN IOMO3H-
FOTHBI, IIPUYEM PEeIeCCHBHBIM IPUIHAKOM SABJIAESTCA AJHHHO-
mepcTHOCTh. Bee cBuHKK F, reTeposuroTHel. Bropoe noxose-
HHe — CKpelquBaHHe rereposuror (ocobeit F,) mexay coboii:

Ll>l<Ll
1LL:2LI:110U

Bo BTOpOM. MOKOJIEHHH OMKHIAETCH pacilenyicHie NOoTOM-
CTBA B OTHOHOIEHHH 3 KOPOTKOMIEPCTHHIX K 1 AJIHHHOINEPCTHO-
My. Tak Kak y MOPCKHMX CBHHOK B IIPHUILJIOAE AeTeHBIIIeH Ma-
no (1—5), ANTUHHOMEPCTHREIX NOTOMKOB MOMKET H He OKa3aTh-
cd, TMO3TOMY MNpaBHJLHee OyJeT OTBEeTUTh, YTO BEPOSATHOCTH
PORACHUA IJIHUHHOMNIEPCTHHIX NOTOMKOB COCTABHUT 1/4.

Omeem. Bo BTOpPOM MOKOJEHHH MOYKHO OXKWUIATH POMRIE-
HHUA KOPOTKOIIEPCTHBRIX MHMOTOMKOB € BePOATHOCTRIO 3/‘1 %4
AJTVHHOIIEPCTHEIX € BEepPOATHOCTBIO 1/4.

2. Ha pucyHKe NpHBeAcHA POSOCIOBHAA CEMbH, NIOKA3LIBA-
0WAaa HACJeZOBAHNE TpPH3HAKA «Oesaa OpAAs Hago J0oM».
Onpenenure, Kak HacjeLyeTcd STOT IPH3HAK,

Pemenne. PaccMaTpuBaa poAoOCHOBHYIO, MBI OTMEYaeM, 4TO
Yy poaureneii, He UMeINKUX GeJoM NpAAN, BCE JETH TAKKE HE
HMeIOT 3TOr0 NpH3HaKa. ¥ pOANTelNell, HMelINHX Oenyiw
npaabL, IPpUMEPHO NOJIOBHHA JeTei ee TOXe HMewT. ¥ aerel,
uMeImux benyio npagb, o0A3aTEIBLHO €e UMeeT OAUMH N3 Po-
AnTeJeii. OTO YVKA3LIBAeT Ha TO, YTO INPHSHAK ONpeAesAeTcs

JOMHHAHTHLIM T'¢HOM, 4 BCe

yJeHbsl CeMbH, WMeIIIHe

.TO 3TOT TIPHIHAK, HABJAWTCA
‘ i d) reTepoO3UTrOTAMH.

Omeem. Ilpusuag <«0Ge-

Jad NpAAbL HAZO JOOM» OI-

penenserca AOMHUHAHTHBIM

&] TEHOM.
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3. [Ipm ckpemEBaHHH TPEXTOJIOBBIX M ABYXTOJOBHIX Apa-
KOHOB IOJIOBHHA MMOTOMCTBA BCETHa HMeeT TPHU TOJIOBHI, a APYy-
rasg NoJIOBHHA - JABe roJioBel. CKpelquBanye ABYXTOJOBBIX C
OJHOTQJIOBBIMHE JaeT BCerAa TaKiKe IOJOBHMHY NOTOMKOB, IIO-
XOKHX Ha MaMy, H IOJOBHHY, HNOXOXXKHX HA many. Kak Ha-
clneAyerca IPH3HAK «YHCIAQ TOJOB»?

Pemieane. Pacmennernne 1 :1 Haﬁmo,naeTca IpH CKperngH-
BAHUM TOMOSWI'OTHL ¢ rereposuroroii. CjenoBaTelbHO, B COY-
Yae CKpelMBaHUNA M TPEXTOJORKX APAKOHOB C JABYXI'OJIOBHI-
MM, U IBYXTOJOBBIX C OAHOTOJOBHIMH OAWH K3 POAUTENEH AB-
JSeTCH TOMOSHIOTHBIM, & JpPYIrOH — TIeTepPO3UTOTHEIM,
IToCKOJBKY ABYXTOJIOBEIE APAKOHBI YYacTBYIOT B ODOHX THIIAX
CKpelllUBaHUN, TO JOTHYHO NPEANOJQKHTE, UYTQ IeTepOo3uroT-
HbIMH ABIAITCA UMEHHO OHM. TOrAA TPEXIQoJOBLIE M OJHOIO-
JOBble — 3TO TOMO3MroTel. Hamnpumep, TpexrojioBhHlE NMeOT
reHoTun AA, a OJHOTONOBHIE — TEHOTHI @ (UAH TPeXroio-
Bble MMEIOT NeHOTHN ad, OAHOTOJIOBEIe — reHOTHI AA).

Omaem. IlpuaHar «4mcJI0O TOJIOB» ONpefensiercd ONHHUM
T€HOM C HEIOJHBIM AOMHWHWpOBaHHEM: AA — TPEXTO0J0BOCTD,
Agq — ABYXroJOBOCTE, @G — OAHOIOJOBOCTE (HaM AA — op-
HOTOJIOBOCTb, A@ — ABYXIOJOBOCTB, @@ — TPEXI'OJOBOCTE).

4. YV wMbliieii cepusa MHOMECTBEHHBIX aJjesell o0ycnoBam-
BaeT cepyio (A), YepHO-OrHeHHYIO (TeMHasA CIHHA, APKO-3KeJt-
Toe 6pomKo) (a') ¥ yepHyIo (@) OKpacKH ImepcTH. AJTenu ao-
MHHHPYIOT B CJAeAyIOlleM nopazgKe: A > a'>a. IIlpu ckpeiu-
BaHUM Ccepod U YepHoW MBIl MOTOMKH OHLTH CepHIMH M
4epHO-OTHEHHLIMH. Kakxoro moroMcTBa MOXMKHO OXMHAATE NpPH
CKpeIUBaHNM JBYX YepPHO-OrHEHHBIX MEleit M3 F,7

Pemrenue. CHauasa caefgyeT ONpeAenwTE NeHOTHIHl MEI-
meli-pogureneii. YepHas MEHIObP B JIO0OM caydae ZOJKHA
OBITE TOMOBHTOTHOM — aa. IIocKOJBKY B INOTOMCTBE Cepoii
MBIIIIH OKa3aJNCh UepHO-OTHEeHHBIE, OHA AOMMHA ORITL rerepo-
3UTOTHON — Aa': ,

Aa X aa
1Aaq : 1 d'a
CRpen:l;HBaHne ABYX YEPHO-OTHEHHKIX IeTePOZUrOT:
a‘a X a‘a

laa:2da:1 aa
Omeem. B F, 1o/mxHEI POAUTECA UePHO-OTHEHHEIe M 4Yep-
HBle MBIITK B COOTHOIIeHuMu 3 : 1.
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. 'pynnml KpoBH y 4YejOBeKa ONpelendAloTCs cepHeil us
rpex amneneit: I, I2u I°, Annenu I* u I® kogoMuEanTHbI, ai-
aene I° peneccusen. ¥ KeHIIUHEI, umewpineil II rpynny Kpo-
BH, M1 MYXuuHH, uMmelomero III rpynny xKpoBm, poamica pe-
f6enok ¢ I rpynnoit kpon. Kaxue rpynnel KpoBH MOryT OBLITBH
V UX CIAeAVIONIHX AeTci?

Pemenne. CHauana omnpenensfeM PeHOTHINBI poAuTeNeli. Tax
KaK HX peGeHoK — pemeccuBuas romosurora (I°I°), smaunt,
oHn 06a — rereposurorsr: I41% u IPI°, V Hmx MoOryr ¢ ogmHa-
KOBOI BepoATHOCTLIO ('/,) pOAMTHCA AeTH ¢ JioGoi rpymnmoi
KpOBH:

9 I I
d
I? N & o B
(IV rpymona) (III rpynoma)
I° M°re e
(IT rpynna) (I rpynona)

Omeem. C oquHAKOBOH BEPOATHOCTHIO (1/,) MOTYT POANTD-
cA JdeTH ¢ A000H TpYyIIOi KpOBH.

6. IKBOTAHUECKNH 3Beph BHOJIET MOMET HMETh PA3JIHYHYIO
okpacry. Ona onpeaensiercsa cepHeil MHOMKECTREHHBIX aJNejeii:
V>v'>v. Tlpun sroM HaGmofaeTca HeNoJHOe AOMUHHPOBAHME:
VV — uepHHE, Vvt — dwnomeToBbie, Vv — AANOBHIE, vt — cu-
PEeHEBLIR, o — CBETIO-TOJNYyObIe H vV — Oeable. ¥ celleKIIH-
OHEpa EC¢Th Mapa BHOJETOB — (pHMOJIeTOBBIA H JaujoBHIt. OH
XQYeT BBHIBECTH MOPOAY CBETIO-TONYObIX BHONETOB. Ocyiect-
BMMA JIA ero Medura?

Pemenne. Her, MeutTa ceJeKHHOHepa OCYIIECTBHTHCA He
MOMKeT, TAK KaK MOpPOAH JMI0GBIX XHBOTHRIX AOJIKHEI OBITH T0-
MOB3HI'OTHEI MO AJJIeJISIM, ONPEAENSAIONINM OCHOBHEBIC MMOPOAHBIE
IpH3HAKH. B maHHOM ciy4ae BO3MOXKHO CYIIECTBOBaHHE II0-
PoA YepHBIX, CHPEeHeBBbIX M (eJbIX BHOJIETOR.

Omeem. HeocymecTBHMAa.

7. ¥ MOpPCKHX CBHHOK BCKJOKOYeHHas (po3eTodyHasd)
nepcTs R JoMMHHpyeT HajA TJaAKOoM r, a dYepHad OKpacKa
B — Hajx xopuuHeBoii b. IIBe po3eTodHBIe YepHBIE CBMHKH NPH
CKpelliMBAHKM ZPYyT ¢ APYroM JAdM ABYX IIOTOMKOB — po3e-
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TOYHOrO KOPUUIHEBOro H rNIagxoro Yepaoro. Kakoro moroMcrTsa
clleflyeT OXXHAATH B AAJbHEHIUEM OT 9THX CBHHOK?

Pemenune. CHaYa/Ia ONpeJesiieM reHOTUNHL polurenelt, Tark
KaK B HX IIOTOMCTBE IPOSBHJNCEH PeUEeCCHUBHBIE NPH3HAKH, Ae-
JaeM BBLIBOJ, 4TO 00e CBMHKH reTepo3uroTHel: AgBb, 3pauur,
Y 9THX CBHHOK MOTYT POAHTbLCHA CaMble pas3Hble ACTEHBIININ —
po3eTOUHBIE UEPHBIE M KOPHUHEBHE, I'JIaAKNE UYePHBIE H KO-
puuneBrie. CocraBasiem pemeTky IleHHeTa M oNpenesseM yac-
TOTY Kaxkjaoro deHOTHIA:

NG BR Br bR br
BR |(BBRR (u. p.)|BBRr (4. p.) | BBRE (u. p.) | BbRr (4. p.)
Br |BBRr (u. p.) | BBrr (u. r.) |BbRr (u. p.) |Bbrr (4. r.)
bR | BbRR (u. p.) | BbRr (u, p.) |bbRR (k. p.) |bbRr (x. p.)
br |BbRr (t;. p.) | Bbrr (4. r.) |bbRr (x. p.) |bbrr (x. r.)

Kak n B 3agaue 1, B oTBeTe HMeeT CMEICJI YVHA3BIBATH He
paciienyende 9 : 3 : 3 : 1, a BepoATHOCTL NIOABAEHUSA AETEHLI-
el ¢ onpefeJeHHEIM (PEHOTHIIOM.

Omaem. PozeTouHnle UepHbIE NOTOMKH C BE€POATHOCTHIO
®/16» YEDHBIE TIAfKHE ¢ Bepoa'rnoc'rmo 3/,6» KODUUHEBBIE PO-
3eTOYHEIE c BEPOATHOCTBIO /16, KOPHYHEBEIE DIJIaAKHe C Bepo-
'ATHOCTBLIO /4.

8. Menmaens usydan KoMOGHHHpOBaEHe NPHSHAKOB B IIOTOM-
cTBe rHOpHIOB HE TOABKQO TMpPH MOHOTHOPHAHOM H AWUTrnOpHA-
HOM CKpelIHBaHHAX, HO H B NOTOMCTBE THODHIOB, pasjH4YaB-
LIMXCSA MHOTHMYM HPASHAKAMH, B YaCTHOCTH, B OfAHOM U3 OIIbI-
TOB OH CKPELIHBAJ JHHUH TropoxXa, OJHA M3 KOTOPHIX HMeJa
‘$MOJIETOBbIE HBETKH M TJANKHE KeJITHIE ceMeHa, a Apyrags —
Oenrle IBETKH M 3eJIEHLIe’ MODIIHHHCTHE ceMeHa. [JoayuenHEIe
ruOpuabl MMeJaH ¢GHOJeTOBble IIBETKH M IJIaJKHE KeJThIE Ce-
meHa. CKOJIBKO pasHBIX (QeHOTUNOB OygeT HabJIOAATBCA B IIO-
TOMCTBE, MOJYUEHHOM IIPH CAMOOMNBLIEHHH 3THX TPHTHOpPHAOB?

Pemienne. Iuca0 pasHBIX BAPMAHTOB PaMeT MpH He3aBHCM-
MOM KOMOHHUPOBAHHMHA R IeHOB y TeTepoO3HroT pasro 27,
YHCIO (EHOTHINYECKHMX KJACCOB IPH IIOJHOM AOMHHHDOBA-
HHU DPABHO YHCJY BapHaHTOB ramer, T. e. Toxe 2”. Ilpu or-
CYTCTBMH AOMHHHUPOBRAHUA YHCIO (PeHOTHOHYECKHX KJACCOB



PaBHO YUCAY FeHOTHIHYECKHX KJAaccoB, T. €. 3'. B Hamem
cnyiae NOMHUHMPOBaHHe IMOJHOE, 3HAYMT, B F, MOJYUHTCH
2% = 8 pasaHuHBIX dbeHOTHIIOB.

Omeem. 1lpH caMOONEBLIEHHH FeTEePO3UrOT IO TPeM MapaM
PeHOB B moToMcTBe GyaerT 8 GeHOTHOHYECKHX KJACCOB.

9, ¥V cynpykeckoil maphl poauiauch ABa OIM3HEL& C 0L~
HAKOBLIM reHotunoM aaBbCCDdEeFf, TeHoTHOB poauTeei
AaBbCeDDEeFf u AaBBCecddeeFF. fABaa0TcA JH OGIUSHEILH
MOHO3HIOTHBIMH {OAHOAHIEREIMHI)?

Pemenne. C nmosHOH yBepeHHOCTHK) OTBETHTL Ha 3TOT BO-
NpoC HEBO3MOXMHO, MOYKHO TOJBKO ONPEeAeJIATH BEPOSATHOCTEH
TOre, YTO STH OJM3HENHl MOHOSHIOTHEIE, B NpWHIHIE MOKHO
HapHCOBaTh pelleTKy IIeHHeTa H IPOCTO MOCHHUTATH, CKOJBKO
B Hel OyJeT KJeTOK M CROJBKO pa3 BCTPETHTCA UCKOMBIHX re-
HOoTMI. QZHAKO B JAHHOM CJIy4Yae YHCJAO BAPHMAHTOE ramer Oy-
get 1024 pna ogHOro H3 poanTened m 4 ANA ZPyroro, 4ro Co-
cTaBUT Oojiee 4000 BO3SMOMKHLIX MeHOTHHOB NOTOMKOR. Iloaro-
My B 3aJauax TaKOro THIA CAeJyeT ONpelfeldTh BEpPOATHOCTH
BOSHUKHOBEHHUSA OMpPEJIeIeHHOr0 MeHOTHIA [TOTOMKA TI0 KAMXKI0-
My reHy OTAEJbHO. B gaHHOM ciydae mo reny A obGa poauTe-
JIi T€TEPOSUTOTHBI, BOT IOYEeMY BEPOATHOCTE TOTO, 4TO pebe-
HOK 6yZeT pellecCHBHOM romosuroroit, pagsHa !/, (3 :1). Ilo
redy B BeposATHOCTEL reHoTHna Bb paBHa '/,, TAK KaK OAWH
H3 POogUTEJSIEl IOMOSHroTeH. AHANOTHYHO BepPOATHOCTE I'€HO-
tuna CC — '/,, Ee — '/,, Ff — '/,. BeposiTHoCTh reHoTHna
Dd paBma 1, Tak Kak roMoOSHUTOTHBEI 06a poaurtensa. Temepb
NPeANOJI0KNM, UTO OJAM3HEILI AWZATOTHBI. ITO 3HAYHUT, UTO
BO3HMKHOBEHME HNX FeHOTHIIOB — pPe3yJbLTAT HE3IABHCHMOIO
KOMOMHHpOBaHHA coObITHII. CleaoBaTesNbHO, IJIA OIpegese-
HHUS BEPOATHOCTH POACHHA AUIHUTCOTHHIX OJIH3HENOB C OZHHA-
KOBBLIM TeHOTHIIOM He00XO0AHMO MepeMHOYKUThH BepPOATHOCTU
NOSABJIEHUA AAHHOrO COYeTAHMUA ajjeneil mo KayKaoMy M3 re-
HOB: '/ X X 1/, X 1/ X 1 Xy X 1y =115 = 0,0078. Ta-
KHM 00pasoM, AeTH SBISIOTCSA MOHOSHIOTHEIMH OJIH3HEIAMH C
BepoATHOCTLIO 6ojsiee 99% . Caegyer yduTHIBaTH, YTO BEpPOAT-
HOCTBH TOTO, YTO JeTH AU3HTOTHHI (<1%), X0oTA H Maja, HO MO-
JKeT peanHus3oBarTbesi. I103TOMY AN AWATHOCTHKH 3UIQTHOCTH
6/H3HELOB BAYKHO AHAJH3HPOBATHL KaK MOMKHO OoJblllee 4HC-
JIO TeHOB.
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Omeem. BepoarHocTh TOro, 4T¢ OJM3HEN Bl MOHO3HFOTHHIL,
Gonee 99%. -

10. ¥V aposoduasl reH vg onpelendaeT OTCYTCTBHE KPBLJIb-
eB, a reH Hw — BodocaTele KpbLIbA (JZ0OABOYHLIE HIETHHKH
Ha KpBIBLAX). MyXy ¢ BOJOCATLIMH KPBUIBAMHM CKPECTHIH C
Seckpmnoit Mmyxoil. Kaxkoe desornn F,? Kakxoe pacmennenue
no denoTHny 8yaeT B F,?

Pemienne. Hcnonb3yemblie B NabOpPaTOPHOM IpaKTHKe JU-
HUU Ap0o30dhuJ, Kak OPaBAAO (€CIM ajljelb He BBISLIBAET I'H-
0esu opraHM3Ma B IOMOSHTOTHOM COCTOAHMH), TOMOSHTOTHLI
o onpeAeNdomeMy JHUHHIO npusHaky. KpoMe Toro, B JHHU-
AX OOKIYHO He ORIBAGT ajajeneii, KOTOpPEIE Melmaau Oml auar-
HOCTHKE TOTO MJIHM ApDYroro NpH3Haka (HampHMep, B JHHHH Oe-
JoTNa3blX MyX (w) HeT MyTauuit mo ApyruM reHaM, 3aTparu-
BAalOIHMM OKpacKy ruas). IlosTomy B Hamrell 3ajgade TeHOTHI
MVYXH C BOJOCATBIMH KpblapaMu Oyper VgVgHwHw, a reHo-
THII OeCKPHLION Myxu — vgvghwhw. Myxu F, 6yayT rerepo-
suroTHH (VguvgHwhw) u 6yayr uMeThs BOJIOCATHE KphlIba. Bo
BTOPOM IIOKOJeHHH MOKHO OYKHIATh OOBIMHOTO AJA ZUTHOpHI-
HOTO CKPEINHBAHHA pacHienyenusa: 9 Vg-Hw-: 3 Vg-hwhw:
3 vgvg Hw-: 1 vgvghwhw, OiHako Npn OTCYTCTBHH KPLLILEB
HeNb3s YBUIETh UX BOJOCATOCTH, [IOCITOMY paclljelLieHHe OyaeT
TaKHM: @ BoJocaThIX : 3 HOpMaJbHBIE : 4 GecKphlNbie. Bee 3a-
JAauH, rie pacCMaTPUBAETCA B3AHMMOAEHCTBHe HeaJIIeNbLHBIX Te-
HOB, PELIAKTCA TOYHO TAK Ke, KaK H 34184/ HA OORIYHOEe AU-
HAH NOMUrndpHaHoe cKpeliuBanne. EguHcTBeHHAasa ocobeH-
HOCTE TAKHX 3aJa4 — HeoOXO0AMMOCTL BHHMATEJLHO OIpeAe-
JATh GeHOTHNERI, COOTBETCTRBYIOUIHE MOJYYEOHHBIM T'eHOTHIIAM,

Omeem. Bo BTopoM mnokojJeHun Gyzer Tpu deHOTHNHUYEC-
KHX KJacca: 9 BojocaTeIx : 3 HopMadbHbie : 4 GeCKpBLIbIE,

11. ¥V mbimeli annean KeaToél okpacku mepetun AY gomu-
HHUpYeT Hajl ajljiefieM cepoll OKpackH A, a aJulelb cepoll OK-
. pacKH A — HaJ aifelieM 4YepHOM OKDACKHU 4.

Ilpu ckpemMBAHUM JIBYX KE€JATHIX MBIIIEHA BCerga poyxua-
JUCH JKeJIThle H cephie MBIIIH B oTHOmeHHn 2 : 1. Kakum Qy-
AeT MOTOMCTBO B F| NpH CKPEIIMBAHHM OJHOM H3 3THX e~
TEIX MBIIMIEH ¢ YepHOii? A MOTOMCTBO OT CKpeIIUMBAHHMA JABYX
JKeJTHIX Mblmeld u3 F,?

Pemenne. Taxk xaxk npu CKpelllMBaHUM ABYX MuIumeit ¢ go-
MHUHAHTHBEIM TeHOTHIIOM B NOTOMCTBe BCeTJa Halai0jaeTcs
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paciiienyicHue, JelaeM 3aKJIIYeHHe, 4TO 9TH MBIIIM BCerga re-
TeposuroTEnl — AYA. DTo BO3MOMKHO TOJBKO B TOM cJiyuae,
eCcJM JOMHUHAHTHEIC TOMOSHTOTH AYAY memxmanecmocobup. Ha
9TC e YVKasplBaeT ! pacigennaenne 2 : 1 BMecTO OMHAaEMOTO
3:1 (LAYAY : 2474 : 144).
CxpemMBaHUe XeJTOH MBIIH ¢ YePHOIL;
A¥A T aa

F, 1A%a : 1 Aa

CkpeliuBaHue ABYX KeJTHEIX MBIIIeH H3 F

A¥a >1< AVa
F, 1AYAY : 24%q : laa

Ho romosurorh AYAY He poxaaloTcsd, moaToOMY pacilerLie-
HHe B F, Oyner caegyionium: 2 sxenrtsle : 1 yepHas.

Omeéem. B F, npu CKpPEIUHBAHHU YKEATOH M 4YepHOi MbI-
el moToMcTBO GyAeT KelThIM H cepblM B oTHOmeHHMH 1 : 1;
B F; NpH CKpeIIMBAHUHU JBYX JKEJTHIX MbImeil u3 F, B mOTOM-
cTBe OYAYT 2KeJIThle M YEPHBIE MBINTH B OTHomeHRHu 2 : 1.

12. B reHeTMKe AMKMM THIIOM HASLIBAIOT (DEHOTHI, XapakK-
TepHBIA A ocobell JaHHOrO BHMAA B NPHPOAHBLIX HONYJIAIHAX.
CHHOHUMOM ABJISETCA ONpejelieHHe «HOPMAMbHBIH», OOGLIYHO
(10 He Beerza) Takoil GeHOTHN OOYCIAOBJIEH NOMUHAHTHBIMHM AJ-
JeNAMH TeX T'eHOB, KOTOPHIe AHANHSHPYIOTCA B KOHKPETHOM
cayaae. Jlaa aposodmn ZUKHE THO — TEeMHO-KDACHEIE IJ1asa, ce-
poe Teno, HOPMAJbHbIE KPbIIbA, HOPMAJbHEIE IIETHHKH H T. A.

IIpyn CKpelIMBAHUH CAMKH JAPO30¢HJIBI ¢ PO3OBBIMH IJIA38-
MU (p) B BHIBYATBIMHM LIeTHHKAMH (f) ¢ C&MIIOM JHKOTO TH-
na B DOTOMCTBE MOAYYHIN 97 caMOK € PO3Z0BRIMM TJIa3aMH H
HODMANbLHBIMM INETHHKaMH, 99 caMox AMKoro THma, 95 cam-
0B ¢ POSOBLIMH TIJa3aM¥W W BHJABYATHIMM WIETHHKAMH,
101 caMua ¢ HOPpMAJBHBIMHA IJIA3AMHM M BHJIBYATHIMHE IIETUHKA-
MH. KaxkoBbl GeHOTHIINI U TE€HOTHIIBI POAMTENEH M IOTOMKOE?

Pemrenme. Ucxoada 3 Toro uTo pacuiellIeHNe NDOTOMCTEA MO
NPU3HAKY <«BUJIBYATHIE IMETHHKW» PA3JIHYHO AJS CAMIIOB M CA-
MOK, MOYKHO CHEJIATH BbLIBOJ, YTO ITOT I'eH CIEIJIEH C IOJIOM.
l"eH «PpOo30BHIE I'TIA3A% C I[NOJMJOM HE CIEIJeH, TaK KaK pacIlelr-
JIeHHe OJWHAKOBO H YV CaMILOB, H ¥ caMoK. PaclueniieHue B OT-
HomeHHH 1 :1:1:1 yxaswiBaeT HA TO, YTO CKpPEN[UBAHNE SAB-
NsieTcA SHAJIN3HDPYIOIINM, T. . CaMell — reTepo3HroTa IO
9TOMY OpPHIHAKY. TakuM o0pasoM, reHOTHIBI poauTesnel Oy-
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ayt ppX'X! pas camxn u PpXTY gna camua. Toraa ckpemiu-
BaHHe OYAeT BLIMIAAETE CIAEAYIOIHM 006pazoMm:
ppX'X’ x PpXTY
|
camrn 1 PpXTX': 1 ppX*Xx'
camusr 1 PpX'Y : 1 ppX'Y

Omeem. T'eHOTHNB pPORHTENEH: CcaMKa prfo caMelrr
PpXFY; rerornun motomioe: camn PpXPX n prP X7, cam-
ns PpX’Y n ppX'Y.

13. ¥ denoBeKa pasHble BUAK HACAEACTBEHHOH CJIENOTH
OIpejendAOTCa PAa3NMNYHLBIMB reHamu, OnuH Bua (AHHpHANA)
ONpedesIACTCA AOMHUHAHTHBEIM TeHOM A, ofazaloquM penec-
CHBHBIM JIeTAJbHBLIM AelicTBHeM. JIpyro#i Bug (OOTHYeCKAA arT-
podbna) onpeaengeTca pelecCHBHLEIM MeHOM b, HAXOAADIUMCH B
X-xpomocome.

MyxXuHHA ¢ aHHUpHAHell, MaThb M OpaTBA KOTOPOrO HMENH
HOpMalbLHOe 3peHUe, MeHUTCA HA MHEeHILIWHe ¢ HOPDMAJBHEIM 3pe-
HHUEM, OTell KOTOpOii cTpazas oT onTHYecKoi aTrpodpun. Kakora
BEPOATHOCTh POKAEHHA y HHUX JeTell ¢ HOPMAJBLHLIM 3peHHeM?

Pemienne. Tak kKak ren A o0JazaeT perecCHBHLBIM JI€TAJNb-
HBIM JAefCTBHeM, TO MYXXUHHA ZO2KeH OBITh IeTepO3HTOTON IO
aToMy reHy. IHockoabky ofe aHOMAJIMUM PeAKH, 4 ero MaTh K
6paTha MMEIOT HOPMAJILHYI0 X-XpoMocoMy X2, BeposiTHOCTB
TOI'O, YTO ¥ MYKUYHHEEI B X-XpOMOCOMe €CTh ajlledb &, O4YeHb
Mana. Ero :xeHa SBIAeTCA TeTepO3UroTON mo reHy B, moroMmy
4YTO OT CBOETO OTIA OHA YHACTeZOBasa XpoMmocomy X°, Ho ai-
Jena A y Hee HeT, TAK KAK OHa MMeeT HOpMaJibHOoe 3peHHe.
Taxkum o6pa3oM, MX TeHOTHIH GYAYT aaX’X’ m AaX®Y. Ina
HX JaeTeHd BepOATHOCTh NOJYYHTEH ABa ajljled a4 paBHa 1/2, Be-
POATHOCTE OTCYTCTBHA ONTHUeCKOH arpoduH pasHaa — Aas
MAJBYUKOB 1/2, a aasa aepouer 1. IloaTOoMY BEepOATHOCTH TOTO,
qT0 HEeBOYKH OYAVT HOPMAJLHO BHIAETHL, COCTABJISIET 1/2 X 1=
= l/’2, 2 BePOSATHOCTH HOPMAJBLHOIO 3PEeHUA Y MAJIBYHKOB CO-
craBaser J, X 1/, = 1/4.

Omesem. BepoATHOCTh POKACHUA LEBOYKH ¢ HOPMAJbHBIM
3peHHeM paBHA 172, ManxpunKa — '/,.

14. ¥ xomlex uepHas oKpacka, onpefeaseMad ayTOCOMHEIM
Te€HOM, AOMHMHUDPYET HAM KOPHYHEBOM, a JOMHHAHTHEIHA red O,
HaxogAmuica B X-XpoMOocoMe, onpelendeT PEIKYIO OKPACKY,
NoAaBAAINYIC OPOABJEHHE IPYTHX OKPACOK.
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Kaxoe HOTOMCTBO MOMKHO OMHAATE OT YEPHON KOIIKH,
MaTh KOTOPOU ObLjIa KOPHUHEBOH, U DPBIXKETro KOTa, MaTh KO-
TOpOre ObLIA UepenaxoBoil (uepHo-peIXceii)?

Pemenne., YepHasa komxa uMeer remorun BbX°X°, Peixmii
KOT B X-XpoMOCcOMe HMeeT AOMHHAHTHBIN annens O. Tax Kakr
ero mMarth ObLIa 4YepHO-phIXKel, TO ¥ HEro HoJ:KeH OBITL XOTHA
OB1 ogMH ayTocoMHBIH aanens B. Ecam oH romosuroreHn (BB),

TO BCE CHIHOBBA OYAYT YePHBIMU, a A0UEPH — YepeNaXxOBBIMH:
BbX°X?° >l< BBX°Y

BX°X°, BRXY
Ecan xoT rereposuroreH, To 3/4 CBLIHOBell OyAyT YepHBI-
MH, a 1/4 — KOPHUHeBHIMH. Bce mouepH OVAYT YepeHaXOBBI-
MH, HO 1/4 6yayT UMeTh He YE€pHBbIe, 8 KOPHYHEBLIE IISATHA:
BbX"X°>l< BbX°Y

38 B-X°X°: 1 bb X°X°: 3 B-X°Y : 1 bbXY

15. IIpM CKpelMBAHUK IETYXA N KYPUILI B TeueHHe He-
CKOJILKHX JIET OT HHMX OmIJ0 moay4deHo B nesom 203 meTyxa B
99 xypun. O6bACHUTE peayTbTaT. KAKOBEI FeHOTHNEI pOAHTE-
Jeii H moroMcTBa?

Pemenue. HepaBHOE UYMCIAO CAMIOB M CAMOK B HMOTOMCTBE
YKasblBaeT HA HAJIWYMEe JIETAJIBLHOIO reHa, CLEIVIEHHOIO ¢ Io-
JoM. Tak Kax y HTHII reTeporaMeTHBIM IOJOM SBAAETCS
JKEHCKNH, HaJW4YHe PEeleCcCHBHOIO JNETAJLHOTC I'eHA B OXHOH
B3 X-XpoMOCOM HeTyXa-poAguTes HpHBedeT K rnbelm mogoBH-
HH €ro Aouepeii:

XY >l< IX* X!
12 XY : 17 X*X!: 19 XTX*

Omeem. IlonyueHnslil pes3yneTaT 06bACHAETCA HAJTHYHEM
PELIECCHMBHOTO JIETAJbHOTO reHa B X-XpomocoMe. 'eHOTHIbI
poguteneit 2X'Y m JX'X!, remornmn moromko ?X7Y,
aX"X'n X°X*,

16. ¥ gposoduasl aienb HOPMAJNBHBIX KPLBLILER Vg goMn-
HUPYeT HAJ aJIelIeM 3a4ATOUHRIX KpPhUILEB UE, a ajllelb Hop-
MaJbHOH KpacHOR OKpackKH raa3 P — Haj anaenem nypuyp-
HOHM OKpPacCKH rias p.

I'oMOSMTOTHYIO MYXY JUKOrO THIIA CKPECTHIH C GecKPBLIOH
MYX0il ¢ OyPpOYPHBIMH I'JIA3aMH, & 3aT€M IOJYICHHEIX MOTOM-
KOB CKpecTHIH Me:xOy coboii. Bo BTopoM HOKOJICHHH NOAYYH-
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an 157 Myx gukoro tTnna, 161 nypnypHOriazyw OeCcKpHIIYIO,
29 gpacHOrJa3mx OGecKPHIABIX N 33 KPHIJIATHIX C INYPHYPHLI-
MH riazaMu. OGBACHUTE NOJyYeHHBbIE Pe3yJbTATHI, -

Pemenne. IIpn ckpelmMBanun ABYX AUreTEPO3INUIrOT COIJIAC-
HO 3axoHaM Menzensa ciaezoBajio OMKHAATHE CJASAVIONIETO pac-
menyerna: 9 Myx amxoro THma : 3 KpacHoOrJasele OeCKpPbLILIE ;
3 KpeIIaThIe ¢ NYPOYPHBIMM rjaasaMu : 1 myprnypHoriasas
Geckpeiiaa. HaGmaozaeMoe paciienyieHue pesko OTIHYAETCHA OT
QXKHUAAEMOT0, ITO YKA3BLIBAeT HA TO, YTO HE BBLIMOJHAECTCHA Tpe-
GoBaHMe HE3ABUCHMOTO HACJEeAOBAHMS HeANNeJLHHEX reHnoB,
T. €. PEHBl U U P HAXOLATCA B OZHOH xXpomocome. I'ereposu-
rorel VgP/vgp B ocHOBHOM ofpasyior ramersl VgP u vgp.
Ilpr HOAHOM CHOENJEeHHHW paclieleHue B F, nonyHO OBITH
3 Vg-P- : 1 vgvgpp. Tamersl Vgp u vgP oGpasoBajiuch B pe-
3yJbTaTe KPOCCHHIOBepa — HepeKpecTa XpoMocoM. MoKHo
OIIpedeNUTh paccToOAHMe Mekpy reHamu vg u p. OHo Oyzer
PABHO IPOIEHTY KPOCCOBEPHHIX ocobeii:

(29 + 83) : 380 *100% = 16,3%.

Oméem. Ienbl, onpeRenswinie TPHUIHAKH «NypOypHBIE
rjasa» W «3auUaTOUYHBIE KPBLIBA», HAXOAATCA B OKHOM Xpomo-
COMe Ha paccToAHUH 16,3 caHTMMODPraHHAEI.

17. B ogHoMl XpoMocOoMe pacTEHHUA HAXOAATCS reHbl A, B
u K. Tpebyerca onpere/uTs pacCTOAHHME MeXAY 3TUMM TeHa-
mu. JsiA sTOoro OBLIH NpOBeAeHbl CKPEIHBAHNA reTepo3UroT B
HOJIYYEHBl CJACAYIOUINE pPe3yAbLTaThI:

1) B ckpemuBanuu AaBb X AaBb noayunan 120 moToMKoB
A-B-, 122 noromka aabb, 19 motomros A-bb um 22 noroMka
B-aa.

2) B ckpemupanun AgKk X AaKk nonyuuan 163 nortoMka
A-K-, 161 moromra aakk, 9 moroMkoB A-ER M 8 nOTOMKOB
aak-. '

3) B ckpemusanuu BbKEk X BbKk nomyunan 91 moromka
B-K-, 88 noromkoB bbkk, 10 moromxoB A-kk m 11 moToMros
aak-.

IIpn DonHOM CLENVIEHHEH TeHOB A M B B IE€PBOM CKpeIllH-
BAHHH CIEAOBAJO OMUIAATL paciuenieHuns 3 A-B-: 1 aabb.
9 noroMKoB A-bb u 12 moToMKoBR B-aa BO3HHK/IH B PesyJbTa-
Te KPOCCHHTOBepa. Paccrosnme Mekay remamm A u B 6yzaer
PaBHO IPOLEHTY KPOCCOBEPHEIX ocoleii:

(19 + 22) : (120 + 122 + 19 + 22) - 100% = 15,56%.
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M3 pe3yABTATOB BTOPOTO CKPEINIMBAHNA AHAJOTHYHO BBI-
YHUCAAIOT PacCTOAHHE MexKAy reHaMu A u K:
(9 +8):(163 + 161 + 9+ 8) - 100% = 5%.
Paccrosane Mexcay reHaMn B u K BEHIYMCAAIOT M3 TPETH-
€ro CKpelniuBaHua;
(10 +11): (91 + 88 + 10 + 11) ' 100% = 10,5%.
Taxne sHAYEHHUA MOTYT HOJYUYHTHCH TOJBKO B TOM CJyudae,
Koraa red K pacmonokeH Mme:xay renaMu A u B. I'emermuec-
Kad KapTa paioHa OyZeT BRIMAALETH CJAEIYIOIINM 00pasom:
A 5% K 10,5% B

I 1 |
| T |

15,5%

) o
- -

Omeem. PaccroaHue Mexay reHaMun A U B cocTaBaser
15,5 caHTUMOpPraHnALl, Me;kay redamMn A u K — 5 cauTHMop-
ragpng, Mexay resaMu B u K — 10,5 caETMMOpraHuAbl.

18. PacreEns, roMO3UIOTHEIE IO JOMUHAHTHOMY TeHY A, nMe-
IOT IBETKH KpPAacHOTO 1IBETa, pelleCCHBHEIE POMO3UIOThHl MMEIOT
OeJIbIe IBETKH, a Y NeTepPO3UTOTHHIX PACTEHUH IBETKH DO30OBbIE,

Ha xnymbe 36% pacreHuii BMeloT KpacHbIe IBeTKH, 16% —
bemsie m 48% — po3oBele. B KaKOM COOTHOINEHHH BEIPACTYT
PACTEHHA ¢ KPAacHbIMH, GeJILIMH M PO3OBBRIMH I[BETKAMW H3 Ce-
MAH, COOPAHHBIX € PO30BOIBETKOBBIX pacTeHMit?

Pemenne. JIna pemeHua sToil 3azadyn HeoOXOANMO 3HATH
zakoH Xapau — BaiiufGepra 0 COOTHOINEHHH YACTOT AJJIEeNeH M
PeHOTHUIIOB B IONYASIHM: €CJN JACTOTY ajliesigd A CYUTATH paB-
HOI1 P, a 9acTOTy ajuledd @ — DaBHOIl ¢ U ecam p+qg= 1, To
YACTOTHI FeHOTHUHOB B MOOYRALMH OyOyT CAEAYIONIAMMU: _

yacroTa AA=p?, uactora Aa = 2pq, uacrora aa =q’;
p’+ 2pg+¢®=1.

B Hameii 3agaue p®= 0,36, 2pq = 0,48, ¢°=0,16. MoxHo
oIpefenTh 4dacToTy ramer: p=0,6; ¢ = 0,4. C rakoii vacro-
TOH HA PHLJIbIE IECTHKA MONaJaeT NEIIbIa. YacToTa ;KeHCKHX
raMerT y PoO3OBOIBeTKOBoro pacremma p =g =0,5. CocraBum
pemerky Ilennera:

o d A (0,6) A (0,4)
A (0,5) AA (0,3) Aa (0,2)
a (0,5) Az (0,3) Az (0,2)
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Omeem. U3 ceman, coGpaHHBIX ¢ PO3OBOLBETKOBBIX pac-
TE€HU, BRIPACTYT PACTEHHA C KPACHBIME, DO3OBBIMHU U GeJIbi-
MU IBeTKAMH B COOTHOINeHHW 3 : D : 2.

19. UmeeTca momynanmma craeayiomero cocrapa: (0,49 AA,
0,2 Aa u 0,09 aa. OauHAKOBa A IKHUEHECHOCOGHOCTH 0COBei
C pasHBIMH TeHOTHHAMHM?

Pemtenme, Eciu XHU3HeCHOCOOHOCTh BCEX IeHOTHUIIOB OJZU-
HAKOBa, TO NONYJAAOHA AQIKHA HAXOAUTHCH B PABHOBECHH.
IIpeagmonoxumM, UTO HOONYJIAUUA paBHOBecHa. Toraa dacTo-
THI aJIIeJell JOJYKHBI YAOBJIETBOPATHL 3aKoHy Xapam — Balin-
Oepra:

pP+2pg+q¢*=1, p+ ¢g=1. B nHameii momyaaumuu 49%
(0,49) ocobeit mmeer reporun AA (p® = 0,49), caezoBaTelBHO,

yacTtora annexa A Oyaer cocraBaathk (0,49 = 0,7. AHamoruu-

HO YacToTa aunensa ¢ Oymer cocrasnaars /0,09 = 0,3. B Takom

cayvae 4acToTa reTepo3suroT aosjaxHa 6wits 2 - 0,7 - 0,3 = 0,42,
[TonynAunsa HepaBHOBECHA, B Hell ABHBIM Ae(hHMIMUT reTepo3H-
roT.

Omeem. Ilo-BUAUMOMY, XHU3HECHOCOOHOCTH IEeTEPO3HUTOT
HH®e, YeM Y POMO3HUroT no o6oHM aiensM. B paBHOBECHOH
HONYJAAOWH IIPH YKA3aHHOH uacToTe asieneit A u g rereposu-
rOTHl JIOJIAKHBI COCTABIATH 42% Beell NOMyJIAIMHN.

20. Oxpacka Mexa y JIHCHUBI onpefenaerTcsa Hmapoit anie-
Jeil ¢ HemoOJHBIM JoMuMHuUpOBanmemM — B u b. Jlucel ¢ reno-
TunoMm BB unmelT 4yepHo-Oyphiii Mex, bb — KpacHBI (pbI-
sxuit), Bb — Tax HasbIBaeMble CHBOAYIUKH (pPBIXKHE ¢ Cepo
MOpAOH M I'DYALIO).

B oTuete Poccuiicko-AMeprraHCKOH KOMHAHUU O MEXOBOM
npomeiciie 3a 1824 r. oTMeudeHo, UTO HA OCTPOBE ¥ MHAK AODRI-
TO YepHOOYpHIX aucun, — 40, cupoayniek — 95, KpacHBIX JH-
cur, — 51, Ha moayocrpoBe Hyimiarax aoOBITO YE€pPHOOYPBIX —
1, cuBoayniek — 7, kpacHbix Jgucui, — 121. OrHocaTea au
3TH JUCHILI K OJHOM MONYJAMN HJIH K Pa3HBIM?

Pemenne. OaHa nonyasnusa XapaKkTepHU3YETCHA OIPeACIIeH-
HBIMHM YACTOTAMH aNjejieli, KOTOPhIE MOryT OBIThH PASHBIMH B -
pasapuamx monyaanuax. IloaromMy cneayer ompeaesauThs yac-
ToThl asyesyie B m b ana srTux AByXx MecTHocTteil. Ha ocrpo-
Be YmHar no6nito 186 nucun, ns HUX resorun BB umenn
40, a renornn Ba — 95. Tarum obpasom, amrenen B Oniio
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40-2 + 95 = 175 na obmero uHcaa anneneir 186 - 2 = 372.
Toraa wacrora ayuensi B, t. e. p(B), B sroii monyaanuu O6y-
ger paBHa 175 : 372 = 0,47, a uwacrora axnena b, t. e. g(b),
paeHa 0,53. Ha moayoctpoBe Hymaraxk aobdblTo 129 nmeunn,
yacTtora axanena B, t.e. p(B), pasEa (1 -2 + 7):129+2 =
= 00,0355, uacrora annena b, t.e. g(b), papna 0,965. Ilpu-
6MH3UTeNbHOCTE aTuX umcenx (p+ g= 1,0537) obbacHAeTca
TeM, 4TO BHIOODKA HEBEAWKA, dyepHoOypasi Juca Oblia BCEro
ogHa. TeM He MeHee BHAHO, UTO YACTOTHl JOMHHAHTHOTO H
PelleCCHBHOrO ajjeseill pesko pPasamyaloTcia. ITO YHAa3bIBAET
Ha TO, 4YTO 9TO JBe pasHbIe, H30JHPOBAHHHE APYr OT APYra
HOMYyJMAILLUHU.

Omeem. Jlucuubl ocTpoBa ¥MHaK M moayoctposa Hymia-
raKk OTHOCATCA K PA3HBIM IONYJISALAAM.

21. B monyaanmm 10 000 ocoGeii ¢ renorunom A4, 20 000 —
¢ reHorunomM Aa u 10 000 — c remormnom aa. Bee romosn-
TOTBHI a4d CTEePUAbHEL M He YYACTBYIOT B Pa3dMHOXKE€HHH, a 0CO-
01 AA U Aq CKpPelHBAIOTCH CAYYAMHO H HMEWT OAMHAKOBYIO
nIoA0BUTOCTE. Kakum Oyzer pacupefesieHue TeHOTHIIOB B Clie-
AVIOIIEM IOKOJIeHHH?

Pemenne. JIonyaauusa coctoutr ns 40 000 ocobeii, dacTo-
Ta reHotuma AA p?(4A) = 0,25, wacrora annens A,
T. e. p(A), papua 0,5. Uacrora annena g Toxe pasHa 0,5,
Ilonynauua HaxOZHTCA B PABHOBECHM, OJHAKO, MOCKOJIBLKY
yeTBepTh ocobeili Becmaogua (q2= 0,25), B ciuegyromem MOKO-
JeHHH PpABHOBeCHEe BOCCTAHOBMTCA ¢ APYrAMH 4acTo-
raMu: p,(4) u q,(a). Daa Toro 94Tobbl BBIYHCAHTL UX, OLpene-
JIHM YacTOTy TaMeT KaAOro THMA, KOTOpbe OGYAYT YUYACTBO-
BATh B DAsMHOKEHHH. YacTh HONyJAANMH, YYACTBYIOINASA B
pasMHOMeHNU, Oymer (p° + 2pq+ q¥) —g®=1-¢%, T. €.
Pa3MHOMKAIOIIAaACA IONYJAAILMA MeHbIIe LeXoit NOonyJAIHNH
Ha q2 (HepasMHOXKaWMYIOCA 9aCcTh). Kaaaa ocobp ¢ MeHOTH-
noM AA gact ZRe raMeTe A, T. e. 2p2 raMmer. Kaxnas rerepo-
3HroTHaA ocodb mact OFHY ramery A, T. e. 2pg ramer.
I'eTepo3auroTHile 0co0H ZAZYT TAKMKE I'AaMeTH g B KOJHIECTBE
2pq. Ho yacrora aTHX rameT OyAeT y:Ke APDYToil, TAK KakK 3¢-
dheKTHBHAR YNCAEHHOCThL NONMYJAIMH paBHa He 1, a 1 — g°.
Bca monyaauua B ueaoMm jgacr 2(1 — q2) ramer. BpIURCINM,
KaKyo 4acTb (p, ¥ ¢,) M3 HUX OVAYT HpPeACTaBAATL I'aMeTHl
Awua
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PyA) = (2p°+ 2p) : 201 - ) = P*+ pg) : (1 - ¢)) = (0,25 +
+0,25): (1-0,26)=0,5:0,75 = 0,67;

qay=2pq:20-¢%=pg : (1 - ¢ =0,25:0,75 = 0,33.

CnepoBaTenbHo, B HONYNSAUMH BTOPOro INOKOJeHMA Gyzer
p¥= 0,45 (45%) ocobeft ¢ reHoTHmOM AA, gi = 0,11 (11%)
ocobeil ¢ reroTunoM aa u 2pq = 0,44 (44%) ocobeii ¢ reno-
THIIOM Ad.

Omeem. B ciepyomem noxojgeEun Gyaer taxoe pacnpege-
aeHne renotuncs: (0,45 AA, 0,44 Aa u 0,11 aa.

22. Ina u3y4eHHA 3BOJIOIUOHHON HCTOPMM BHAOB NIpH-
MeHAIT MeTOJ NOCTPOSHHA (PHUIOTeHeTHYecKHX ApeB. OcHo-
BOW ANA 3TOTO ABAfgeTCA mpocToe coobparkeHne: deM 60Jb-
IIe ITOKOJIeHHH MNpOoMJO ¢O BPEMEHU pacxoXAeHHA duiore-
HeTHYeCKUX JIHHHI COBPEMEHHBIX BHIOB, TeéM OOJbIIe 5TH
BHALI OTJHMYAITCA APYT OT Apyra. Buael ofHOro poja oTxe-
JAeT oT AX ofIlero mpeAxa ropasno MeHbIlee UYHCIO MOKO-
JeHuii (M COOTBETCTBEHHO JIeT), YeM BHJIBI, IIPHHAJAJEXKAI[HE
K pasHBIM oTpazaM. PujoreHeTHIeCKOe APeBO CTPOAT, CpaB-
HHBASA COBPEMEHHBIE BHAL N0 ocofeHHOCTAM HMX Mopdogao-
THHM, 10 NOCJAeA0BATEJBHOCTAM AMHHOKHCJOT B CXOAHBLIX
Gexkax, HO IIOCJEAOBATEJNBHOCTAM HYKJIEOTHAOB B TOMOJO-
TUYHBIX TeHax.

B Tabanne npuBeAeHLI TMOCJHEJOBATEIBHOCTH HYKJIEOTHIAOB
B reHax MuToxoHAapHanenoil IIHK wesnorerka, opaHryrana m
pesyHa. IlocTpoliTe mX bHIOreHeTHYECKOEe ApPEBO, UCXOAA H3
IPeATON0XKEeHUA, YTO YeM GoabINe 3aMeH HYKJSOTHIOR OTJIH-
YaeT Iapy BHAOB, TeéM paHBII€ OHH AMBepruposanu. Pexomn-
CTPYUDPYHTE DOoCHAeA0BATEJBHOCTE HYKJIEOTUIOB B NeHEe NOCJeA-
Hero o0IIEero nmpeika 3THX BHUAOR.

Opasnryran ATITTIHITIITAIITITITI TATTIITIIITAIIT
AATIITATIAAATATATTITA

PesyH ATTTTIHHATAAATIITIITTALITATTTTITAAILT
AATIITATAAATATATTITT

Yenosex ATITTHIOIOCAIIITITTTAIITATTITIITAILA
AAIIITATIAAATAIIATTITA
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Pemrenue. IToguyepkHueMm pasjiMyus B IOCJE€J0BATENbHOCTAX:

Opanryran ATITTUIUITAIIITIITITIITATTIITITITATIL
AATIITATIAAATATATTITA

PenyH ATTTTIIATAAATIITTITTAIITATTTTIIAAILT
AATIIIIATAAATATATTITT

YesoBex ATTTTITHIITAILIIITTTAITATTIITIITAIIA
AATIIITATIAAATAIIATTITA

ITocTpoumM MaTpuIly pasIHuUii:

Yenosek OpaHryraH
Opauryras b
PesyH ' 12 11

Ha ocHOBe MaTpHIIbl pasjMuHii MocTpOoMM (PHIOTEeHeTHYeC-
Koe ApeBo. IIpH 9TOM MBI paccy:KIAE€M CJAEAVIOLIMM oGpasoM.
Mexay uelOBEKOM UM OPAHTYTAHOM MBI OOHAPY)XHWJIH MeHbILe
pasauyuii, YeM MeMAY PEBYHOM H YeJIOBEKOM W PEBYHOM H
opanryrasoM. CaenoBaTeabHO, 3BOJIOIHOHHLIE JUHUH YeJIOBE-
Ka U opaHryraHa (BeTBH IpeBa) paslie/IMJINCH NMO3rKe, YeM JH-
HHU PeBYHA H 00INEro mpejka YeJOBeKa ¥ OPAHTYTAHA. ¥ 3JhI
BeTBJIEHUA 0003HAYAIOT TOUKY AMBEDreHIINH, T. €. BpeM#A, Kor-
Ja Ha 3emJe KHJ NOCAeTHMH OOIIMi mpegox ABYX MJn GoJiee
PA3HBIX 3BOGINUMHOHHBIX JHHHI. [JiamHa BeTBeil npomopliino-
Ha/IbHA YHMCJAY HaAKOILJIeHHLIX HaMeHeHHii. B ¢wnorenernuec-
KHX JPeBaxX BASKHO HOJOMEHHE TOYeK BETBAeHNUA U AJUHA BET-
BeM, HO He HanpasJeHHe meTBeil. J[Ba NIpHBeleHHBIX [PeBa IO
CMBICTY MASHTHUHBI.

N
Q‘c‘f & il ,508

> &
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HDB,H.KOBYIO nmocyenoBaTeJIbHOCTE BOCCTaHaBJHBaeM II0 IIO-
SUIIUAM, CXOAHBIM Yy OOJIBIIIMHCTBA BHIOB:

ITpenox ATTTTHIIIITAIIIINITTAIITATTIITII? AIL?
AAIIITATTAAATATATTITA

3ATAYHN

1. Ilpy CKpeuIMBAHUHU CEPBLIX M YEPHBIX MBIIIEH ITOJIYYEHO
MMOTOMCTBO, M3 KOTOPOro IOJIOBMHA depHbIe. M3BecTHO, YTO ce-
pad okpacka A JOMHHHpyeT Haja uepHod a. KakoB reHoTui
MBIlIeH POAHUTEIBCKOIO IMOKOJeHUA?

2. PacreHue nypMaHa, MMeIONIero NMyprnypHble IIBeTKH, Ja-
JIO IIPH CaMOOIBLIeHHH 43 MOTOMKAa ¢ NyPHNYPHBIMH IIBETKAMH
1 14 noroMKoOB ¢ benbiMu. Kakum 6ygeT moTOMCTBO IPH CKpe-
UIMBAHUMU BTOI'0 DACTEHMSA C pPacTeHHeM, MMeKIuum Oenblie
IBeTKH?

3. llpe noxoxkue mo IBeTy Mapbl PAKOHOB (MYMKCKaf IO-
JOBHUHA IpPEeKpacHOr0o H3yMpPYAHO-3€JeHOr'o IiBeTa, sKeHcKas
MACKUPOBOYHOI OKpacKH) NpoH3BeJHd NOTOMCTBO. ¥ 0AHOII na-
PE DOJOBHHA JeTOK IMOXOXXW HA MaMy, NOJIOBUHA — HA nany.
A y apyroil maphl BCce DEeTKH N3yMpPYAHO-3ejieHble. KaKoOBbI
TeHOTHNbBI popuTeaeii?

4. Ilpn ckpemuBaHMH MeXAy co00olif pacTeHHA KpAacHO-
II0AHON 3eMJAAHUKN BCerga AarT MNOTOMCTBO € KpacHBIMHU
. ArOAAMHU, a pACTeHUS OeJOMIONHON 3eMISSHHKH — ¢ OeJbl-
MU ArogaMu. B pesyibTaTe CKpeUINBAHUA KPACHONJOZHOTO K
6eJONIOIHOTO COPTOB MOJAYYAIOTCA PACTEHHSA C PO3OBLIMH
arogaMi. Kakoe NOTOMCTBO MOJYYUTCA, €CJIM ONBLJIHTL Kpac-
HOIIJIOAHYI) BEeMJAHHKY NBLIJABNOH 3eMJAHHKH C PO3OBBIMH
ArogamMu? ‘

5. Ha pucyHke npupeneHa po-

AOCJIOBHAA CeMbH, B KOTOpOH OTD
BCTpedaJoChk HACHeICTBEHHOE 3a-
Oo/IeBaHNe TaJaKTo3eMusa. Omope- |j - d)

JeluTe, KaK HacHeAyeTCA Iajak-
To3eMHA. KaKoBa BepOATHOCTBH
PO aeHNA 3XOPOBLIX AeTedl v ma-
PBl B TOCJIEAHEM NOKOJEHUH HC-
CcIefOBAHHON ceMBHT
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6. Ha pucyHKe IpHBeZeHA POAOCHOBHAS CeMbH ¢ NOJUAAK-
runueit, OnpexesuTe, KAK HACKERYETCA 3TOT AedeKT.

e
_ 0 ® [
' Yale)l YuI [e]ulelelule Onodn

7. Ilpu ckpemuBaHuM pacTeHHil ¢ GeJBIMH M pPO3OBLIMH
[IBETKAMH OBIJIM [OAYYEHBLI TAKHe 3Ke IIOTOMKH IPHMEPHO B
PaBHBIX cOOTHOIMEeHHAX. CKpeniwBaHHe ABYX PacTeHHil ¢ po-
30BBIMH I[BETKAMHM JAJIO B IIOTOMCTBe pacTeHHus ¢ GeJbIMH, po-
30BBIMH M KPacHBIMM IBeTKaMH, KaxuM GyaeT MOTOMCTBO OT
CKpelllUBaHNA BCEeX ITHX PACTEHHH ¢ PACTEHHEM, HWMEIOLIHM
fesrie 1mBeTKHU?

8. V uenoBera BHICOTA MEBYECKOI0 TI0JIOCA OMPeAEACTCH
OAHMM FeHOM ¢ HelNOJHBIM AOMHUHHMpOBaHUeM: AA — Oac y
MYXXUYUH U aJbT Y KeHIMUH, Ad — GaAapUTOH ¥ MYMYUH B Mell-
[O-CONMPAHO Y JKeHIIHUH, 4a — TEHOP ¥ MYKYWUH M CONPAHO V
skeHmMUH. KakoBa BeposTHOCTH TOr0o, YTO YV JAEBOYKU ByaerT
MeI[II0-CONPAHO, €CJM Y Iamnsl GAPDHTOH, & Y MAMbl COIIPAHO?

9. ¥V kpymHoro poraroro ckotra 6es3porocth P JoMHHUpYeET
Haj poraTocteio p. Porateiil GeIK (1) cKpelneH ¢ TpeMa KopoBa-
MHu. Ot ckpempBanus ¢ Gesporoit Koposoii (2) monydeH poraThbiit
TeJIEHOK, OT CKpellHBaHus ¢ 6e3poroii Kopoeoii (3) momxyden 6ea-
pOruil TeJIEHOK M OT CKpeLHMBAHUA C poraTod Kopopoii (4) mo-
AydeH poraTeiit TesieHoK. KaKOBRI NeHOTHOH Beex poauteneit?

10. ¥ JIbLBHMHOrO 3€Ba PAacTEHHS ¢ KPACHBEIMH IBETKAMH IIpH
CKpelllUBAaHHA MeXXAY coGoH Bcerga AalcT MOTOMCTBO C Kpac-
HHIMH IOBE€TKAMH, & pPaCTeHHs ¢ OeJbIMH ILBeTKAaMH — IIOTOM-
CTBO ¢ GenkiMH uBeTkamu. IIpH cKpelyMBaHUM GefIOLBETKOBO-
o pacTeHHA ¢ KPACHONBETKOBEIM MOJYYAIOTCHA PACTEHHS € PO-
30BEIMH IEBeTKaMH. KakuMm OyaeT MOTOMCTBO OT CKDelllMBAHHA
IBYX pacTeHMil ¢ pOSOBLIMH IBeTKAMHN? OT CKpelHBaHuA Oe-
JIOILBETKOBOTO PACTEHHA ¢ PACTEHHEM C PO3OBBIMH IBeTKaMH?

11. V MOpCKHX CBHHOK uepHas oKpacka B azomMpHHpYyeT
Hajg kopuuHeBoii b. YepHan MopcKasa CBUHKA NpPH CKpelHBA-
HMU ¢ KOPAYHEBOH JAJIA YEepPHOr0 M KOPUYHEBOrO IOTOMKOB.
KaKOBbBl reHOTUIIB DOAMTEEH M IIOTOMKOB?
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12. Kaxkoe HDOTOMCTBO MOKHO OKHAATH OT CKPELIUBAHWNA
KOpU4HeBOH CBMHKH F) (CM. HpeABIAYLIYIO 3afadyy) ¢ ee dep-
HbIM poAnuTeaeM?

13. ¥ 4denoBexa KapHe Ijasa B ZOMHHHDPYIOT Hajg ronyoni-
mu b, TonyGoraasetit my:xuuHa (5), oba poamrensa (1, 2) xo-
TOPOTO MMeJH KAPHE IN1asa, KeHHJCH Ha KAperjasoH yKeHmIH-
He (6), o0a poaurens (3, 4) RoTopoil TaKkKe NMeJIH Kapue rjia-
3a, a Opar (7) — roay6eie. Or aroro Opaka POAMJICA OZMH
peberok (8), rmaza xoroporo OKasanHchk romyGeiMu. Kaxkopbl
TeHOTHIR BCEX YNOMAHYTHIX JIHIL?

14, KaxkoBa BepOATHOCThL POXKJASHMSA Kaperjasore pefeHKa
B Cembe, ONIMCAHHOWU B mpeawigymeii 3anave?

15. ¥ kponukoB nonHada (remHo-cepas) okpacka C, muH-
munanosas (cepas) okpacka ¢, rumanaiickaa (Genaa c uep-
HBIMH JanaMf, KOHYHKAMH yiuell, XBOCTOM H KOHYMKOM MOp-
ABl) OKpacKa ¢” B ansGHHHEM ¢ COCTABAAIOT CEPHIO MHOMKECT-
BeHHBIX aleneil, AOMHHHUDYHIIHX B CIEAYIONIeM DOPAAKe:
C> ¢* > ¢" > ¢ TereposuroTul ¢"c* uMeror cBeTNO-CEpPYIO OK-
packy. Kakuwe moroMmku B F, u B F, noxryvarcsa OT cKpelluBa-
HHA TOMO3HIOTHOI'O MMMAJIANCKOTO KPOJHKA ¢ AJLOHHOCOM?

16. Kakas okpacka Oyfer y NoTOMKOB F, oT ckpeljuBaHudA
TOMOSHIOTHOTO TEeMHOrO KpOHMKa (CM. MpeAbLiAYIONYIO 3a7auy)
¢ TeTepO3UroTHBIM I'MMaJaficKkuM? A OT CKpeIUBAHUA KPOJIH-
KOB H3 F; ¢ TOMOZHIOTHBIM INMMHITHIJIOBBIM? ‘

17. Kakue rpynnel KpoBM MOTYT OBITH y JeTeil, €cloH po-
IUTend MMeT rpyninsl Kposu: a) I (0) u III (B); 6) II (A) u
IV (AB)? '

18. ¥ pacTeHuns, HM3BeCTHON'O NOA Ha3paHHeM «OelmieHBIH
orypell», cepud MHOMKECTBEHHBIX ajjefieil ompeaesigeT moJ

nBeTKOB: @ — MyRCcKOH moxn (uBeTkm 06pasyior TOIBKO
ObIABLY), @ — xeHexnit mon (B BeTKAX HET TBIYMHOK),
a® — oboemosible LBETKH, CHOOCOGHEIE K CAMOONBLICHHIO

(@® > a* > a*). B epBOM ONKITe IOJyYeHHBle IPH CAMOOIBI-
JeHHH OemieHOro Oryplia ceMeHa Ha CJAexYILIMil rof Aaju pac-
TeHHA ¢ 000enmoaAbIMH M MeHCKHMMH IBeTKAMH. B0 BTOpOM
OIIBITe TIPHM OMBINEHMHM MHEHCKHX LNBETKOB NBIJABLON MYMCKHX
[BETKOB OBIIM MOJYYEHB PACTCHHA ¢ MYMKCKHMH U 00OemoJIbI-
MH 1BeTKaMu. Kakumm OyayT pacTeHMs OT HEePEeKpPecTHOro
ONBLIEHNA 000EMNOJBIX IIBETKOB, NOJYUYEHHBIX B IIEPBOM M BTO-
poM oubiTax? '
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19. ¥V Mbineit cepas oxkpacka A ZOMHHUPYeT Hala 4YepHO-
OTHeHHOH OKpacKOH (TeMHad CIHHKA, APKO-eJToe OpIOIIKO)
a’, KoTopaf, B CBOK Ouepelb, AOMHHHPYeT Haji YepHOH OK-
pacroii a. Hearaa oxpacka AY JOMHHAHTHA IO OTHOILEHHIO
KO BceM okpackaM (AY> A > a'> a). Menaryiwo Mmbnmb (1)
ckpectTuan ¢ uepHOH (2). Ilonyumam 4 KeJTHIX MU 5 CepbIX
MBbIIIeH. 3aTeM cepyio MBING (3) U3 9TOro NOTOMCTBaA CKpec-
THAJHW C YEPHO-OrHeHHOoi (4), moaydmam ceprix (5), yepHO-Or-
HeHHBIX (6) M uepHBIX (7) MbImeii. KakoBbl reHOTHNH BCEX
MEIrmTeit?

20. BK30THYECKHN 3BEPE BHOJIET MOMKET ORITH YepHOro, du-
OJIETOBOI'0, JHJIOBOTO, CHPEHEBOTIO, CBeTJIO-rojayboro u Gesoro
upetroB. Oxpacka oupezejdaeTcs cepHeill MHOMECTBEHHBIX aJ-
aeneit: V> v'>v. Ipu sToM HabaiogaeTcs HEHNONHOE AOMUHH-
poBaHue: VV — uepnsle, Vv' — ¢uonerone, Vv — auioske,
v'v'! — cupenesmte, v'v — cBeTnO-TONMYGEIEe M VU — Gensle.
Y ceJeKIHOHEpa €CTh Iapa BHOJIETOBR — (hHOJeTOBBIH M JIH-
A0BeI. TAK Kak IIOpoAy CBeTJIO-TONYORIX BHOJIETOBR BBLIBECTH
HEBO3MOM(HO, OH PeIINJI BRIBECTH cupeHeBHIX. Kakue ckperu-
BAHHA OH AOJIKEH MPOBECTH IJAA STOro?

21. ¥V MOpCKUX CBMHOK PelleCCHBHLIN reH p onpejendeT po-
30BHI IBeT a3 (P — TeMHBIe riaza), a JOMHHAHTHBIN I'eH
St — Hannuue 3BE3NOUYKH, T. €. PO3ETKH, Ha a0y (st — raajx-
Kafd IepeTh HA BCeM TeJse). ['OMO3uroTHad CBUHKA CO 3Be3A0d-
KON M pPOBOBREIMHM IJIa3aMM CKpellleHa ¢ FOMO3HTOTHOM IIagKoi
CBHHKOM - ¢ TeMHbIMH TiasaMi. KaxoBo OyZeT IOTOMCTBO OT
BOSBPaTHOrO CKpellMBaHus F, ¢ po30BOIIaskM poauTeeM? c
TEMHOTJA3RIM pOAUTEIEeM?

22, NIpakoH ¢ rpefmeM HA CrMHEe (AOMMHAHTHRIN MPU3HAK)
N KHCTOYKOH HA XBOCTe (PELeCCHBHHIA NPU3HaK) U JpPaKOHHU-
xa 6e3 3TUX IIPU3HAKOB IIPOH3BEJN IBYX APAKOHYHKOB: OXUH
MOXOXK HA nany, Apyroii — Ha mamy. KakoBbl MeHOTHIIHI PoO-
AUTENed M MOTOMKOR?

23. ¥ KpynmHOro poratoro cxkora esporoctb P IOMHUHHDY-
€T HAJ pPOraTOCTBIO P, & KHUBOTHBIE, MeTePO3UTOTHEIE II0 Kpac-
Hoii R n Genoii r oxkpackaMm, NMeOT 4ajablii uBeT mepcTu. Io-
MOBHWTOTHOe ‘6e3poroe KpacHO€ KHBOTHOE CKpelieHo ¢ GeslkiM
POraTeIM XHMBOTHBEIM. KakoB Oyaer (PeHOTHI IOTOMCTBA OT
BO3BPATHOT'O CKpeIuBaHuA F, ¢ poraTeiM GeaniM pomHTesneM?
¢ Oe3poruM KpacHbIM?
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24, B Opakxe DHIKeBOJOCOH JKEHI{UHEI (pellecCUBHLIH npus-
Hak) ¢ rpynnoit xpoeu II (4) H TeMHOBOJIOCOIO MYXYMHEI C
rpynnoi kpoBu III (B) poamaca pEIKEBOJNOCHIA MAaNbUHK C
rpynnoii Xposu I (0). KakoBa BepoATHOCTE DOKAEHHA Y 3TOH
POZHUTEILCKON IMAPHl PHIMKEBOJIOCOH JeBOUKH ¢ TPyNNnoil KpoBHU
IV (AB)?

25, ¥V desoBeKa IeH NOMIHAAKTHIMHU (HAJIHYHE IIECTOrO
naigbpna) P noMHHAHTEH MO OTHOLISHHID K HOpMe p, a TeMHbIH
aBeT BoJioc B JOMUHHpyYeT Haj PEIKHUM b, TemMHOBOJOCHIH
MY)KUHHA ¢ DOMHAAKTHNHeH 'KeHUJICA Ha TEMHOBOJOCOH KeH-
IUHEe ¢ HOPMAJBLHBIMH naxblamu. FX mepseiii pe6eHOX OKa-
38JICA PBIKEBOJIOCHIM ¢ HOpPMAaJbHBIMHA manbilamMu. Kakme de-
HOTHUIIEL MOTYT ORITE ¥ ApPYrux AeTeil proil mapni? '

26. ¥V uenoBexa JNOMOYXOCTH A JAOMHMHMpYeT HaJ TIeHOM
HOPDMAJBHEIX VIIeH a2, a TeMHbI# nBer Bojoc B JOMHMHUDYeET
HaZ peDKUM b, KakoB reHOTHII JIOMOYXOro DBLAKEro OTIA,
ecJii B OpaKke ¢ TEMHOBOJIOCOH >KEHIIMHOH, HMMEIOIIed HOp-
MaJlbHBI€ YIIM, ¥ HEro GLUJIH TOJIBKO JOMOYXHe TEMHOBOJIOCHIE
Aetu? Kakoe reHormn marepu?

27. Y uenoBexra Oonblne Iiasa A M HOC ¢ ropbuHkolt B
AOMHHHDYIOT H&J MAJeHbKMMH [JIa3aMH @ U MPAMEIM HOCOM
b. ermpuHa ¢ COJMBIIMMH IVIa3aMH H MPAMBIM HOCOM BBIINTA
3aMy» 38 rOpOOHOCOTO MYMKYHHY C MaJEeHbBKHMH IVIasaMH. ¥
HUX POAMJIOCH YeTBepo AeTeil, ABOe M3 KOTOPHIX OBLIM rop-
60HOCEIMH ¢ GOJBIIMMHM TJIA3aMM. KAaKOBEI FeHOTHIIEI POAUTE-
Jeii?

28. Y uenopexa cmoco0HOCTE YYBCTBOBATH T'OPRKHI BKYC
deunnrnorapbamMuga (PTK) T npoMHHHDYeT HAX OTCYTCTBHEM
Taxol crmoco6HOCTH ¢, a crocoGHOCTE CBEPTHIBATL ABHIK B TPY-
6ouKy § — Ham OTCYTCTBHeM TaKoi cmoco0HocTH §. My::xum-
Ha, He YyBCTBYIOIIHI ropeskoro BKyca ©THK m cnmocobHEI cBO-
pPaAYUBATE A3BIK B TPYOOUKY, OTel KOTOpPOro He HMMeX TAaKOH
crmoco0HOCTH, KeHHTcA Ha JKeHNIHHE, He YMEKIleld cBOpadYH-
BaTh A3RIK K uyBcTByomeir Bryc PTK, Bce H3BecTHHIE
POIZCTBEHHUKH KOTODOI TakKke uyBcTBYIOT BKyc DTK. Karxue
NOTOMKH (B OTHOIIEHWH 3ITHX ABYX INPH3HAKOB) MOTYT DOANTH-
ca B aToM Opake?

29, ¥V yenoBeka Kypuasble BOJOCH C ZOMHHHPYIOT Haj
NpAMBIMM ¢, HAJIUYUe BecHymek DD — Hajx UX oTcyTcTRUEM d.
KypuaBbiit orern; 6e3 BecHyIIeK H MATH ¢ NPAMBIMH BOJIOCAMHE
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A BECHYLUIK&MH HMEIOT TpOHX aereii. Bece aeTHm KypuaBble H C
pecHymKamu. KakoBol remorunm poauteneii? Kakwme y HHX
MOTYT OBITb BHYKHM, €CJAH HMX CHIH KeHHMTCA Ha KeHINHHE ¢
rIagKUMHA BOJOCAMH M €3 BeCHYIHeK?

30. ¥V uenosexa Oosbllne ryasa A ZOMHHHUDYIOT Haj Ma-
JJEHbKHMM TJIa3aMu &, 8 AJUHHbIe pecHHIbl B AOMUHHPYIOT
HajJ KOPOTKHMH b, KaKoB reHOTHII OTLA, HMeoero Oo/abIline
riIasa ¢ KOPOTKHMH PEeCHHIAMH, ecJH B OpaKe ¢ :KeHIMUHOH,
HMeIeli MajleHbKHE IJlasa W AJUHHBIE PeCHHIlbI, ¥ Hero Obi-
JIH TOJIbKO GOJpLUeraasuie AeTH ¢ AMMHHBIMH pecHnunamu? Ka-
KOB T€HOTHUII MaTepH?

31. V komex uepHaa OKpacKa Mexa B JOMHHHDYeT Haj
moronaancit b, Koropas, B CBOI oOuUYepeib, ACMUHHUPYET
HAJ CBETJO-KOPHYHeBOll (Kode ¢ MoJokoM) okpackoit b’
(B > b > b'). PeneccuBHEI TeH r (KOPHUIICKMI peKc) ompege-
JIAST HAJH4YHE AJTHHHOTO BOJHHCTOI'O MeXa H KYAPHBBIX YCOB.
V xo03aMHA OYIIUCTON CRETIO-KOPUUHEBOH KOIIeUKH ¢ KyApA-
BEIMM VCAMH HeT APYroro BO3MOJKHOTO OTLA Oad Byaymux
KOTAT, KPOMe YepHOro KoTa ¢ oOmIYHBEIMH ycaMu. IlpaBaa,
BTOT KOT He COBCEM OeCHOPOAHEINA, TAK KAK ero mama OhLia
LUIOKOJIAAHONM NYIOHCTON ¢ KYApPABLIMH ycaMH. Kak OB To HAM
OB1JI0, XO3AMH XO04YeT COXPaHHUTH MOPOAY CBOeil 3aMeuaTesNb-
HOH KomKn. Kaxue cKpelquBaHMA €My HAAO ANA BTOTO MIPO-
BecTH? :

32. ¥V BOMHHCTHIX NONYyraliuMKoB JOMHHAHTHBIH rem P om-
pejlenaeT HaJlMuHe »KeJITOr0 NHTCMEHTA B IePhAX, I'eH p — OT-
CYTCTBHe nurMeHTa. ['em O onpejesser HATUYHE B CepAle-
BHHE Mepa TEeMHOTO NMHTMeHTA MeJanuHa. JToT reH obpasyer
CEepHI0 MHOKEeCTBeHHBIX ajjeseii: 0" — OoJblIoe KOJHYECTBO
MeaaHnHa; O — cpexHee KOJHUECTBO MelaHuHa; OY — mano
MejdaHHHA. PenecCHBHHIA ajleNs 0 OOpPEHEJIHET OTCYTCTBHE
mesaHuHA. O" > OF > 0¥ > 0. BeneHaa OKpacKa pasHBIX OTTEHKOB
BOBHHKAET NpH HAIMYUK B Iepe 060X nurmeHroB (P-O"- —
ONUBKOBEIH, P-Of- — apro-senenwii, P-0“0Y um P-00 —
CBeTJIO-3eJIeHblit, P-00 — KeaTwiil). IIpn OTCYTCTBUU KeJTOrO
OUTCMeHTa monyrafuynkn 6uiparT cuHEME (O"), rorybeiMu (OF)
u Geso-ronyGeimu (OY) B 3aBHCHMMOCTH OT TOrO, KAKHME anije-
Jau cepud O MPHCYTCTBYIOT B reHoTHNe. Ecam Her o0omx mwmr-
MEHTOB, NITHULL uMeroT Gennlit neer. Ilapa nonyraifuyukos (Ap-
KO-3€JIeHHH W CHHHI1) BRIBEJA NTEHIOB — APKO-3€JIEHBIX, T'o-
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aybeIx M Kearoro. Kakme emie mreHnn Moryt OLITh Y 3TOM
napu? MokeT JHM 3Fa mapa monyraifivMKoOB CTATh POLOHAYAJB-
‘HHIeii nopogbl Oeaplx momyraivuuKos?

33. B cembe, rae oten umeer III rpynny KpoBH M KapHe
riasa, a Mmate — Il rpynny xpoeu B roaybble ruasa, pPOmHII-
ca roayboraaseiii peberok c I rpynnoit xpoBu. OnpegennTe re-
HOTUOEI POJUTENEl M BepPOATHOCTL DPOKIeHMA pebGeHKa ¢
IV rpynnoii KpoBM U KapuMu IJIa3aMHl B 3TOH ceMbe.

34. ¥V pesyc-nonouTenbHoro otua ¢ III rpynnoii kpoBu n
pesyc-oTpHLIATeNBHON MaTepu ¢ IV rpymnmo#i KpoBH pOIUACS
pesyc-nonoxuTeabHBIH peberok ¢ II rpynmoii xpoBu. KarxoBa
BEPOATHOCTh DOMKIeHHA pedeHKa, (eHOTUNHUECKH NOoAOGHOTO
maTepu? '

35. Menagent usyyan HaclieTOBaHHe CeMH OPHUSHAKOB I'Opo-
Xa: IBEeTKH (pHOoJIeTOBLle (AOMHHAHTHERIA NPHUSHAK) — I[BET-
KU Oejible (pelleCcCHBHBINA); 3eJleHbIe CTBOPKH 600a (MOMHHAHT-
HBIfI) — eaThle cTBOpK:M Go0a (pelecCHBHHIN); B3AYTHIE
cTBOpKH 006a (OMMHAHTHEI) — NJIOTHO NMpHJEramwilue K ce-
MeHaM CTBOPKH C MepeTAMHKaAMH (peleccUBHHIN); cTebenn
BJIMHHEIA (ZOMHHAHTHHIA) — crefenb KOpOTKNE (peleccHB-
HBII); I(BETKHU MA3yIIHBEe (ZOMHMHAHTHBIN) — IBETKH Bepxy-
IIeYHEle (pelleCCUBHEIN); ceMeHa riaaaxue (IOMHUHAHTHRIH) —
ceMeHa MODHIMHHCTLIE (pereccHBHEIR); ceMeHa KeaThie (AOMH-
HAHTHHEIH) — ceMeHa 3esieHble (peueccHBHBIN). CKOJNBKO pas-
HBIX (PEHOTHIIOB NMOJYYHTCA NPH CAMOONBIJIEHHU pacTeHHA, Te-
TEPO3UTOTHOTO IO BCEeM STHM NpH3HarRam?

386. V¥V uesoBeKa NMTMEHTANHA KOKHU onpeAendeTca ABY-
MA NapaMu reHoB A; 1 A,, NpU4YeM HUHTEHCHUBHOCTL €€ 3aBH-
CHT OT 00mero YUcaIaA JOMHHAHTHEIX MeHOB. YeThIpe AOMUHAHT-
HBIX TreHa (4,4,4,A,) onpeneadoT HepPHYIO OKPACKY KOXH,
TPH — MYJaTOB, JBA — CMYIJIHIX, OAUH — CBETJIOKOMXHX,
OTCYTCTEME OOMHNANTHEIX IeHoB — Gesoxoskmx. Kapue ria-
3a B NOMHHHDYIOT Haj 3eleHEIMH TJazamMu b®, KOTOpEIe, B
CBOI0 OYepeAb, JOMHHHPYIOT Haj ronyomMu b, a crnocofHOCTE
JAydille BJASAETh HOpaBoil pykoili B — HaQm JXeBOPYKOCTLIO r.
Tony6ornasmiii npaema ¢ Gemoll Koxxell sKeHHACA HA CMYTIoH
Kaperaasoi npasmie. ¥ HUX POAWIICA 3€J€HOIJA3HIH JIeBIIa
¢ Gemoit Koxeil. KaxoBa Oblna BePOATHOCTH DPOKACHUS TAKO-
ro pebeaka? KakoB caMBIill BepoATHHH ¢deHOTUN HX NOTOM-
KOB?
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37. Oxpacka y MElieit onpeessieTcd CICAYIOUIMMY IeHa-
MH: _

C — oKpameAHas mWepcTh; ¢ — AIbBOMHHU3M;

AB — cepriii arytu; Ab — KeJTBEIA aryTH;

aB — gepHas oKpacka; ab — KOpHMUYHeBAA OKPAaCKA;

- D — TemMuasa okpacka; d — ocxabileHHAA OKPACKA;

P — TeMHBIE I'JIaga; p — DpPO30BHIE IJIA3a;

S — cnaomHasa OKpacka; § — IerocTh.

CxpecTHiy MBIIL HODMAJNBHON NHKOH OKpacKu {cepad ary-
TH ¢ TEMHBIMH TJIa38MH) ¢ KPEMOBO-IIErOM MHIIIBIO {KOpHuHe-
BOH ocaabneHHoO# OKpacKHU) ¢ TeMHBIMU Tnazamu. lloayumam
CHEAYIOIHX MOTOMKOB: CEPYIO aryTH ¢ PO3OBEIMH TJIasaMH, dep-
HYK C TEMHBIMH IJIA3aMH, eJTYIO aryTH ¢ TEMHBIMH IJIasaMH,
nero-roayoyr (4epEyio ocaabieHHYI0) ¢ PO30OBEIMH TJIA3AMH H
OesbIx MBIMIEl ¢ KPacHBEIMH riasamMyu (aap0HHOCOR). KakoBa Be-
POATHOCTE POXMIECHNSA KPEMOBO-TIETOH MBIHIH ¢ PO3OBEIMH IVIa-
samu? Kakoii caMuiii BepoATHBIH (DEHOTHII HOTOMKOB?

38. ¥ Komek peneccHBHBIH TeH Ar (MyTanua cpHHKC) BhI-
3LIBAET OTCYTCTBHE IIepcTH, MeH ! onpejendeT AJIHHHYIO
mepcTk, B — YepHYIO OKpacKy, » — KOPDHYHEBYH OKPAacKy,
d ocnabasger uepHYI0 OKpacKy A0 ronyboil, KOPpHYHEBYI A0
cBeTJO-KohbeifiHO#, ¢ BRISEIBaeT aanbuamaM, C — oKpamieH-
HOocTh., CKpemuBaHue AJHHHOHIEPCTHOH CBeTaO-Kodeiinoi
KOIIKH ¢ KOTOM-C(PHHKCOM JaJ0 YePHOI'0 KOTeHKA ¢ KOPOTHKON
LIEPCThI0, KOPHYHEROTO AJIWHHOIIEPCTHOTO, TOJay60oro AMTHNHHO-
mepersore u Genoro kKoporkomepersnoro. Kaknmu moryr ORITB
FeHOTHNLI poanTenaeit?

39. ¥ momageit reH BopoHO#t MacTH B JOMUHHDYeET HAJ re-
HOM puLIKel MacTu b, a mOoMHUHAHTHEIT red C BLIBBLIBAET pas-
BUTHe cepoll OKpacku (M3-3a paHHe#l ceAMHBI) IpH Ja0b6oil Mac-
. OT cKpemyBaHHA ceporo epedna ¢ pprkeil KoGe1noi po-
AWICA BOPOHOH »epefenox. Kakux elje MOTOMKOB MOMHO
OKHAATE OT CKPELIMBAHMSA 3TOTO MMepefeHKa ¢ prIXel KoOEHI-
Jioif?

40. ¥ KYKYPY3H HODMAJLHAA BEICOTA PACTEHHUS OIpemesua-
eTcs ABYMfA HeaJIeJILHBIMH JOMHHAHTHEIMHM IeHamu, OrcyT-
CTBHE XOTsA Obl OJHOT'O M3 HMX NPHBOANT K KAPJIHKOBOCTH.
IIpH CKpeIMBAaHMM JABYX KAPIMKOBHIX PACTEHHIH HOJYYHIN
103 moToMka HOpMAJBHOM BRICOTBHI M 297 KapJauKOBLIX. Ka-
KOBBl T€HOTHIH DOJUTENECKHX pacTeHUH?
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41. ¥ 4deJa0BeRAa MHIrMEeHTAOHA KOMKH ONpeaeAeTcA ABYyMSA
mapamMm reHoB A, H A, Npu4eM HMHTEHCHBHOCTbH OKPACKH 3a-
BHCHT OT OGINEro 4Mcja AOMHHAHTHBIX PeHOB. YeTnlpe AOMH-
HAHTHLIX reHa (4,4;4,A,) onpeaendaoT 4epPHHIE LBET KOMKH,
TPM — TeMHBIil I[BET KOKM MYJIATOB, ABA — CMYIVIYIO KOMKY,
OZMH —— CBETAVIO KOXKY, OTCYTCTBHE AOMMHAHTHBIX T'éHOB —
Genyio Koxky. Kakoil mBeT KOMH MOT HMMETh IlyinkuH, ecan
ero npaze] OB YEPHOKOMKMM, MATh — CMYIJIOH, a mpababkxa
M CYNPYTH OCTAJEHEIX IPEIKOB — CBETJIOKOKUMU?

42, OKpacKy LOBeTKOB JIEBKOA OIpejefeT KOMIJIEMeHTap-
HOe B3aHMOJeHCTBHe AOMHUHAHTHLIX ajjesiell YeTHpeX TeHOB:
A, B, CulbD.

CrpecTnnn aBa Denblx pacTeHusa ¢ reHornnamu AabbCedd
u aaBbCcDd. RKaxasa dacrs moroMeTBa F, OyAeT nMeTs oKpa-
IIEHHbIE IBETKH? '

43. ¥ 9K30THUECKHX 3Bepeil BHOJIETOB NPHU3HAK «CBETANIHE-
ci B TeMHOTe TJa3as ONpeJesAeTcA KOMIJeMEeéHTapHRIM
JeificTBHeM AOMHHAHTHBIX ajjiefell IIeCTH PasHBIX TE€HOB.

Buoner, umetomuii rexorun AaBbCCDdEeff, ckpemen c
SKNBOTHBIM ¢ reHotunom AaBBCcDdeeFf. KakoBa BepoAT-
HOCTh POMCCHUS AETEHHINA ¢O CBeTAIIMMUCH TJas3aMu?

44. ¥V mMumei cepas oxkpacka A, earasg oxkpacka AY, uep-
HO-OTHEHHad &' (TeMHasA cIMHa, APKO-KeJToe OpIOIIK0), uep-
Had @ COCTABJAIOT CePHI) MHOKECTBEHHEBIX aJuieseill, JOMHHH-
pyIOLIMX B caeAyiolleM mopsigke: AY > A >a' >a.

IIpH cKpeIUBAHNH ABYX $KEJTHEIX MEBIINEH Bcerga mnojay4a-
JH JKeJITEIX M YepHBIX MOTOMKOB B coorHomeruu 2:1. Ckpe-
IIHBaAHME ABYX APYIHX JKEJTHIX MBIHIEH AABAJIO MKEJATHIX U
4epPHO-OTHEHHBIX Mblmeil B coorHomeHuu 2:1. Kakoe norom-
CTBO MOYKHO OMHMAATHL OT CKPEIIMBAHUSA ABYX SKEJTHIX Mbimieit
u3 F, oboux cKpemjuBaHWii?

45. CxpenjMpaHMe KOPOTKOXBOCTBEIX KOIIEK MexXxAay cobon
BCErJa JaeT KOPOTKOXBOCTHIX W JJUHHOXBOCTBIX KOTHAT, MpH-
4eM AJUHHOXBOCTHIX NMPHMEPHO B ABa pasa MeHbIIE, 9€M KO-
POTKOXBOCTHIX. I'eH ¢°® ompejiesiAeT CHMAMCKYI) OKDAcKy, ATOT
aJUIeJ Ik JOMHHAHTEH II0 OTHOINEHHIO K QJAJeNI0 IIQJHOrQ ajb-
6unusMa c¢. CKpemuBaHue AIMHHOXBOCTOR CUAMCKON KOIIKH
C KOPOTKOXBOCTEIM CHAMCKHM KOTOM JZANO JBYX KOTAT — KO-
POTKOXEBOCTOTO §eJloT0 KOTHKA H AJWHHOXBOCTYIO CHAMCKYIO
Komeuky. Kakum Gyfer moromcTBo F,?
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46. ¥V nuen caMnpl pasBUBAIOTCH M3 HEOILTOAOTBOPEHHBIX
AUL, T. €. TAIVIOMAHBI U COAEPKAT TOJLKO IO OZHOMY AaJJje-
JI0 BCeX I'eHOB. I'eH, BHIBBIBAIOIIUEA BHUCIOKDELIOCTD, IPOABILSL-
€TCA TOJBKO Yy CAMOK, TPYTHH BHCJIOKPBLILIMH He OBIBAIOT,

Kaxumu 6yayT (eHOTHORI M MeHOTHILI OIOTOMCTBA OT CKpe-
INMBAHNA BUCJIOKPBHLION NUYeJALl ¢ HOPMAJABHBIM TPYTHeM?

47, ¥ noros uyepHad OKpacKka B JOMWHHpyYeT Haj KOpPHYHE-
BOi b, a nomMmuHanTHEIN reE M (dhaxTop Mepnif) BEIBLIBAET IO-
fABJIeHHe MpaMOpHOH oOKpackH. IIpu pasBefeHHMH TaKHX colak
OOBIYHO CKpPemuBalOT MPAMOPHBIX ocobeii ¢ uepHeiMu. Ilpu
3TOM INIOJIOBMHA IIOTOMCTBA OKA3LIBAETCH MpaMoOpHeIMU., Ilo-
OEITKU BEIBECTH YUCTO MPDAMOPHYIO IOpOAYy He YBEHYAJMUCH yC-
MmexX0oM, TAK KaK [PH CKPeIIUBAHMHA [BYX MPaMOPHHX AOrOB
BCErAa BBIMENJAAMNUCH OOTOMKH 0e3 MpPaMODHOTO OKpaca H
Oenble MAMORH3HecIOCOOHDBIE MIeHKH.

IIpu ckpemMBaHWM ABYX HepHO-MPAMOPHEIX JOTOB DPOJHU-
JANCH ABA ILIeHKA — 4YepPHBIA m Kopuusesnli. Kaxkosa Be-
POSITHOCTE POMIEHHA YV 3TOH HAPH KOPNYHERO-MPAMODPHOIO
nienkKa?

48. Ona pasMHOMKEHHA AJWHHOMIEPCTHOHN (pelecCHBHBIH
NPH3HAK) MOPCKOH cBHHKH (1) Opln mozoOpaH AJMHHOIIEp-
CTHRIN caMen (2), HO Yy Hero oxasaicA HeGoabLIOH JederkT —
ODOMMAAKTHINA (Haau4due JHINHEero nmanena). OH mepesan ero
NOJIOBHHE CBOUX IOTOMKOE. CKpelllHBAHHE MOTOMKOB C IIOJH-
Jaktuianeil (3) mexay coboil gano B nesoM 17 MOTOMKOB € Mo—
nupakTunaueit (4) u 8 ¢ HopmanpHEIM uHciaOM nanabHeB. Iloc-
Jile 9TOTO TAKNX AJHHHOLIEPCTHBIX CBMHOK ¢ IMOJHAAKTHJIHelH
CKPELIUBAMN ¢ OOBIYHEIMH KOPOTKOIIEPCTHBEIMH CBHHKAMH C
HOPMAJIBHBIM YHCJOM TaabneB. Cpelu MOJYYEHHBIX IIOTOMKOB
OBLIN KaK AJMWHHOLIEPCTHRIE, TAK M KOPOTKOLIEPCTHHIE, KAK C
DOAUAAKTHUIINEH, TAK H HOPMAJBHEIE 110 3TOMY NpM3Haky. Omn-
pefesiuTe TeHOTUIOR! o0ozHaueHHRIX mudpamMu ocobeir. Karoe
pacmenieHre GLIO B TMOCAELHEM N3 CKPeIIMBAHNIT?

49, Cxpectunu JAByX Apo30odHUJ € pPaCTONBIPEHHBIMH
KpBLIBAMHU, OJHA C YEPHBIM TEeJIOM, APYras ¢ cepsiM. B moToM-
cTBRe noaAyuuan 112 ceprIX MyX ¢ pDACTONBIPEHHBIMHM KPbIIbLA-
MH U 57 cephlX MyX ¢ HOPMAJABHBIMM KpBLIAbAMU. Kakue my-
XH H ¢ KakOo# BepOATHOCTHIO MOJYyYATCA [PH CKpPeLINBAHHH
MYX € pacTONLIDEHHBIMH KPBUIBAMH M3 IEepPBOT'0 NOKOJEHUA
Mexay coboi? '
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60. ¥ Muoued ANAHA XBOCTA ONPEeAEJAETCHA CepUelr ajne-
xeit oauoro reda: T, ¢t¥, t. T'oMOSUrOTHOE COCTOAHUE MYTAHT-
HbIX asieneit T M ¢ BoiseiBaeT rubenp sMOPHOHOB, TOMOSHIO-
TEL IO AJJIENI0 AUKOTO THHA ¢ HOpMajJdbHble. [eTeposUTOTHI
Tt" uMmelor yrkopouenHRIH xBocT, Tt GecxBocThle, t'f HOPMAJL-
Hhle, lakHe NOTOMKM H B KaKOM COOTHOIIEHHH IIOJYy4YaTcs
OPpH CKpeIMBAHUM ADPYI C APYroM: 8) KOPOTKOXBOCTBIX MbI-
nieil; 0) GecXBOCTRIX MEIUEH; B) KOPOTKOXBOCTHIX MEIINE#l ¢
GecXBOCTEIMHU?

51. ¥V TpexmanslX APAKOHOB M MATHIOANBIX APAKOHHMX BCEr-
Aa Bce A0YEPH Tpexmajibleé, a BCce CHIHOBBA IATHHAJBIE,

Cronbko nanbiiep GyZeT y CBIHOBEH M JOUYeK MATHIAJIOTO
APAKOHA M TPEXnajiol APaKOHHXH?

52. ¥V ueyoBeKa pPemnecCUBHHIN IeH AANBTOHH3MA d CIEIJIEH
¢ noyoMm. Temuule rnasa B zoMHERPYIOT HAR roaydeiMu b, a coo-
cOoOHOCTH JIy4lule BIafeTh [NpaBo K — Haa JeBOPDYKOCTBIO I.

My:uynHa ¢ HOPMAaJbHBEIM 3DeHHMEeM, KAPHMH TIJja3aMH,
[IPABIDA KEHNTCA Ha Kaperyasoil »KeHIHHe, NIpaslle, OTel KO-
TOpOl GBI AANBTOHMKOM ¢ rojyOniMm raasamu. IlepBriil mx
pefeHOK — AoYb ¢ HOPMAJBHBIM 3peHHeM, roJyObIMH rJasa-
MH H JjeBma. KaxkoBm remotunsl poiuTeneit m gouepn? Kaxo-
Ba BEDOATHOCTH DOM(AEHHS B 2TOH ceMhe roayGoriasoro Jes-
IWH-JaJLTOHNKAa?

53. ¥ uenoBeka OZMH H3 THIOB reMo)uamm HacjaegyeTcs
KaK CUEeHJeHHBHH ¢ X-XpOMOCOMOH pPeHecCHBHBIH INpH3HaK.
AnpGnHN3M O0YCIOBIEH AYTOCOMHEIM DelleCCHBHBIM TI'eHOM, &
NOMURAKTHIANA — JAOMHMHAHTHHIM AYTOCOMHLIM I'eHOM. ¥ CyI-
py:xecKofl Naprl, B KOTOPOX y MYXYHMHBEI Oblla DOJAMIAAKTH-
JudA, a 0 APYrHM ABYM YKA3aHHBIM DpHU3HaKaMm ofa cynpyra
GBI HOPMAJNBLHEI, POAUNCA CHIH ¢ reModuiamell m anpOHMHH3-
MOM, HO ¢ HODMAJILHEIM 4YHCJOM NaJbIeB. KakoBa BeposaT-
HOCTH POMIAEHHS HOPMAJNLHOTO pebeHra?

54. NUasBecTHa HacleAcTBeHHass GopMa paxuTa, TPYSHO OOA-
Jaooiuadacs JedeHUIo. B Opaxax MyX4YMH, KOTOpBIe B JETCTBE
CTPaJaNu 3THM 3a00JIeBaHHEM, ¢ HOPDMAJBHBIMHU >XKeHITUHAMHU
ZOo4epH Bcerga GOJLHEBI, & CHIHOBLS BCernaa 3a0poBhl. Kax Ha-
clenyerca sabonesanne?

b55. V aposodhuasl peneccnBHbIf ren ! Haxoaurca B X-xXpo-
MOcOMe H obnajgaeT JgeranbHEM AelicTBueM. [JoMHHAHTHRIH
red Bar rtakmxe Haxozurca B X-XPOMOCOMe H OIpeneaseT
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TIIPUSHAK <IIOJIOCKOBHAHBIE IJ1azar». CKPECTHAM CAMKY C TIOJIOC-
KOBUZHLIMH TJIA38MM M CaMIa C HOPMANLHRIMH IjIa3aMH. B
TIOTOMCTBE BCe CaMIbl HMEJHM HOPMAJBHEIE IJlasa, 4 Cpeau ca-
MOK NOJOBHMHA OHLIA ¢ HOPMAJBHBIMH TJIa3aMH, IIOJIOBHHA —
¢ moJOocKOBUAHLIME. Kakue Myxu moaydarca B F,?

56. ¥ aposodunsl peneccHMBHBIA reH ! HaXOAUTCA B X-Xpo-
MOCOMe M 00nafseT JeTANLHKIM AeiicTBueM. HOMHUHAHTHLIM
red Bar raxse HaxoIuTcA B X-XpPOMOCOMEe H ONIpPeACIAET
[OPA3HAK <«OJOCKOBHAHEIE riaasas. CKpecTHIH caMKy ¢ I0JIOC-
KOBH/JHBIMHM IJA3aMH 4 CaMIA ¢ HOPMAJLHBIMH Triaazamu. B
OTOMCTBE BCE€ CAMHELI HMeaAH NOJOCKOBHAHEIE IJIasa, 4 cpeigu
CaMOK IOJIOBMHA OniNIa ¢ HOpPMAABHRIMU IJ1a3aMu, DOJO-
BHHA — C IOJOCKOBHAHLIMM. KaKOBEI IeHOTHIIH pOAUTENCIT M
MMOTOMKOR? '

B57. ¥ komex ayTocOMHBIA JOMHHAHTHBIA reH B onpefena-
€T YepHYI0 OKDAacKy, €T0 DPEeIeCCHMBHBIN ajiens — KOpPHUHe-
BYIO, AOMWHAHTHEIN TeH S BHSHBaeT IOABJeHHe OeJILIX Nfd-
TeH. JOMHHAHTHEIH cOelyieHHBHE ¢ noaom rex O mobyio ok-
pPackKy, Kpome 0OeJioli, mpeBpalaeT B pPBLKYIO. ¥ dYepHol
KOIIKH pOAMJIUCE 4YePHO-pblXKe-OeJsiaAa Komeuxka u Oeno-
KOpUYHeBHI KoTUK. Kakaa okpacka Obina y mx orma? Kako-
BRI M'€HOTHIILI KOIIKH M €€ IOTOMKOB?

58. ¥ Aposodnabl AOMUHAHTHEIE ren Hw, maxogaumipuiica’
B X-%poMocoMe, ONpefle/IAeT MPU3IHAK «BOJOCATBHIE KPBIJIbAS,
a peHecCHMBHHIH reH vg, Haxofdalluica B Apyrofl xpomo-
COMe, — B3aYaTOYHbie KPLLIbA. ['OMOSHIOTHYIO CAMKY ¢ HOp-
MAaJBHBIMH KPBIIbAMH CKPECTUJH ¢ OecCKPBIIBIM CaMIIOM.
Bce CAMKH B NMOTOMCTBE OKA3AJMCE € BOJOCATBIMH KPHIJIBI-
Mu. Kakoe HOTOMCTBO IOAYYHTCA OT CKpeIUBAHMA MyX F,
Mex Ay coboi?

59. ¥V aposodunel goMuHAHTHEIA TeH Notch, HaAXOXSIIMHA-
ca B X-XpoMOCOMe, BHI3RIBAET OABJIeHHe BBIPEe3KH Ha KPHLIb-
axX. CKpecTMiIH caMKy ¢ BbBIPe3KOH Ha KPBIIBAX M caMua C
HODMAJMBHHIMH KDHJBAMH. B moromcTBe BCe caMmpl MMeJIH
HODMANBHEIe KPBIALA, 8 CPEJH CAMOK IIOJIOBHHa Oblaa ¢ HOp-
MAJLHBIMM KpPHLIBAMH, NOJOBHHA — € BhIpesKoil. Kakwe Mmy-
XM moay4atcs B F,?

- 60. ¥V gposopuanl JOMHHAHTHBINH ¢ pPENECCHUBHBIM JIETAIb-
HEIM JelicTBHeM reH D onpegensieT PacTOIbLIDeHHBIE KDBLIBS.
PeneccuBHbIil red fu, Haxogamuiica B X-xpoMocome, onpege-
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JseT CAHMSHHE KUJOK B OCHOBAHMH Kpbuia. CaMKH, TOMO3H-
FOTHBIE IO 3TOMY I'eHY, He JAIOT IIOTOMCTBa, Ha NJIOAOBUTOCTEH
CaAMIIOB &JIIENEL BINSHUA He OKAasbiBaeT. CKDECTHIH CAMKY C
PACTONHIPEHHEIMY KPLLIBAMM C CAMIIOM CO COMBIIMMUCH MKII-
KaMi KpblLlia. B moToMCTBEe B paBHOM KOJHUYECTBEe OKASANUCH:
MYXH AUHKOTO THINA; MYXH ¢ PACTONBIPDEHHBIMH KPHIJIBAMH H
CIHBIOAMHCH KMJIKAMU; MYXU ¢ PACTONLIPEHHEIMM KPHLJILAMH
M HOPMAJBHEIMH JKMJKAMM; MYXH ¢ HODMAJBLHEIMH KDPELIbSA-
MH M CAMBIIMMHCA XHJIKaMu. Kaknme Myxu moayuarca B F,,
eCllm AJA PasMHOKeHHs OyAyT oToOpaHBI Bce MYXHU C PacTo-
NBIPpeHHBIMY KPBIJIBIMHU? ,

61. ¥ Komex AZOMHHAHTHHI, cHeOJeHHBINH ¢ mOoJAOM TreH O
OIPeAeNsAeT PBIZKYIO OKPaCKY, PeleCCHBHEIN aAyTOCOMHBIN IeH
b — HOpuUuHEBYIO, €0 ROMHHAHTHHIH anenr B — uepHYIO,
ayTocoMHblii reH d ocnabaser JAO0YI0 OKPacKy (PBIXKYIO A0
KpeMoBOIl, KOPUYHEBYIO A0 cBeTHAo-KoteiinoH, 9epHYIO 10 TO-
ayboif), ZIOMMHAHRTHHINA rem W mpegoTBpalliaeT HOABJeHHE JIIO-
Ooii oxpackun. Ilpu cxpemupanuu O6enoil Komku ¢ GenbiM KO-
TOM POAUJIMCEH ronyfas Komedka, KPeMOBBIH KOTHK M KOpHY-
HeBHI KOTHK. KOTATa Kakoii OKpacKH He MOryT POAUTECA ¥
3Toit mapei?

62. IIpu ckpelMBAaHHM KYpHIEI H OeTyXa, NMMEBIIHX oOIle-
PEHHBIE HOTH H I0JOCATYIO .OKPACKY, 38 HECKOJBKQ JeT B IO-
TOMCTBe MOAYINAH 29 MONOcATHIX METYXOB ¢ ONMEpPeHHBIMH HO-
raMu, 11 moxocaThIX MeTYXOB ¢ TOJBIMH HOTaMH, 14 mosoca-
ThIX KYPMI[, ¢ ONEPeHHHIMHM HoraMn, 16 Geawlx Kypum c
ONEPEeHHRIMHM HOTAMH, § MOJOCATHIX KYPHIH ¢ OH€PEHHBIMH HO-
ramu B 6 Gesarix KypHum ¢ roapiME HoraMu. Kak Haciaegyior-
cAd OPHU3HAKM <«IOJOCATASS OKPACKA®» H <«OINEPEHHEIE HOTH»?
KaxoBbI 'eHOTHNIN POANTENEH M MOTOMCTBa?

63. ¥V TOMATOB reH BEICOKOrO POCTa pacTeHMs D ROMHMHU-
PYeT HaJ KapJAHKOBOCThIO d, a mapoBuzHasa ¢opma nmoza O
HaJA IpYImeBUIHON 0. JTH ABa IeHa clemeHbl u ganT 20%
nepeKpecra. :

IIpu cKkpeHNIMBEAHHH BBICOKOTO PaCTEHUA ¢ HIAPOBHAHBEIMH
MJIOAAMH € KAPIMKOBEIM PacCTeéHHEM, HMEIOIIUM I'pYIIeRHAHEBIC
nJIoAL, Noayuusa 81 BRICOKOe MAPOBHAHOE, 79 KaPIHMKOBBIX
TPYIIEBHAHBIX, 22 BBICOKUX IPYLIEBHMAHRIX U 17 KapJIHMKOBBIX
MAapoBUAHRIX MOTOMKOB. IIpH CKpPEIIUBAHUM APYTOro BEICOKO-
ro MAapoBNAHOIO PACTEHUA ¢ KAPJAHKOBRIM IPYIIeBHAHBIM I0O-
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ayuymian 21 BHICOKOe IpylieBHAHOe, 18 KapIHKOBEIX THapOBHI-
HBIX, D BBICOKHX UIAPDOBHAHEIX M 4 KAPJIHHKOBRIX TpyIIeBHI-
HBIX IIOTOMKAa. KaKoBB MeHOTHOEI 000MX POAMTENBCKHUX BhICO-
KHMX DACTeHHil ¢ MAPOBUAHLIMH ILJIOASMH?

64. ¥V ropoxa OnymeHHOCTh pacTeHUA B moMuUHUpyeT HAZN
OTCYTCTBMEM onymeHnus b, nypnypHasa OKpacKa HBeToB P fo-
MHUHUpyeT Hajn Gesoit okpacKkoill p, a cremomadca opMa pac-
TeHUA A HOMHMHHPYeT Haj KycTHCTO#H (opMoit a.

IIpu ckpemHMBAHUHM reTEepPO3HTOTHOTC ONYINEHHOrO TYypHOyp-
HOIIBETKOBOIO PACTEHUSA C TOJLIM (eTOUBETKOBRIM GBIJIO IIOAY-
geqo 40% oOnyIIeHHBMX OYPOYPHOIBETKOBEIX, 40% roabix Oe-
JOLBETKOBEIX, 10% roaslX ¢ DypnypHLIMHA IeBeTKaMu u 10%
ONyIIeHHBIX (eJIOUBeTKOBHIX pacTeHHil. Ilpy cKpemuBaHUHN reTe-
POSHIOTHOIO ONYINEHHOTO CTETIONErocA PACTEHHA ¢ TOJRIM Kyc-
THCTEIM NDOAyYInAn 25% TroaslX KYCTHCTBHIX, 25% oOmyilleHHbIX
cremontuxcd, 25% TroaBIX cTemwomuXca H 25% onylleHHBIX
KYCTHCTBIX pacteHmii. Kakoe pacmienniienue mo denoruny Gyaer
TIOJIy4€HO IPH CKPELIABAHAM I'e€TEPO3HTOTHOINO MyPITYPHOLBETKO-
BOT'O CTEJIOILETOCA PACTEHUS ¢ N'OJBIM OeJIOIBETKOBLIM?

65. ¥V aposodunsl Bo BTOPO# XpoMocoMe HAXOAATCS peuec-
CHBHBLIE PeHH vg (3a9aTOYHBIE KPHLIBA), b (UepHOEe Tejo) H p
(oypoypHLIE rnaza).

B ckpemmusanun Vgvg Bb X Vgvg Bb (VgB/vegh) nonyaniu
97 HOpMANRHEIX, 95 GeCKPBIABIX UepHbIX, 20 GeCKpBUIBIX ce-
PEIX, 19 KpELIATHIX YEPHBIX MYX.

B ckpemusauun PB/pb X PB/pb nmonyunnu 82 nypmypHo-
T71a3BIX YepHBIX, 79 KPacHOTNJMA3LIX CepPhIX, 6 nypmypHOrIashIx
cephIX, 5 KpPACHOT/IA3LIX YEPHBEIX MYX.

B ckpemmmBanwu VgP/vgp X VgP/vgp noxyuuan 107 oyp-
OYyPHOrJAaselX OecKpeIIBIX, 113 KpacHOrnasblX KPBLIATHX,
17 mypnypHOTJIA3HX KPBLIATBEIX, 14 KPACHOIIA3BIX OeCcKphI-
Jabix myx. IlocrpoiiTe KapTy paifoHa. ‘

66. B nonyaannu npucyTeTBYIOT ABa anensa — A u a. Ec-
U qacToTa ocobeit ¢ remorunom aa pasHa 0,36, To karosa
YACTOTA ANNEJA A B PABHOBECHOH mONyaIsSIUH?

67. YacToTH reHOTHIOB AA, Ad U Ga B NONYJASNUN paB-
HBI cooTBeTcTBeHHO 0,5, 0,25 n 0,25. Ompenenure 9acTOTHI
annene#t A u a. Kakumu 6yAYT 9ACTOTH MeHOTHIIOB AA, Aa H
aa B CAeAVIOUIeM IIOKOJEHHH, ©CHAH HA NONYJAILHI0 He
AEUCTBYIOT HUKAKHE (PaKTOPBI SBOJIIOUNAHT )
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68. B paBHOBecHO! monynAnMH YACTOTA TEHOTHNA ad Pas-
Ha 0,36. Kakaa nonsa xomuii sTOoro aninenda HaXOAHTCA B rere-
POSUTOTHOM COCTOAHHMH, &4 KAKAA — B I'OMOSHUTOTHOM?

69. CitocofHOCTL CBOpDAYHBATH ASBIK B TPYOOUKY KOHTPO-
JMpYeTCA JAOMMHAHTHBIM ajjaeJeM, HECHOCOGHOCTE —
peliecCUBHRIM, OnpeaennTe 4acTOTHI T'OMO- H IE€TEPO3HrOT IO
ATOMY aJJIe/II0 B BalleM KJacce.

70. B HeKOTOpO#l DABHOBECHOM NONYJIAIHH TOMO3HUTOTHI
BB BcTpeualoTCA B ABa pasa vallle, UYeM rereposurotsl. Kako-
Ba uyacroTa annens B?

71. ¥ yenosexa rpynnsl Kpoeu M, N u MN onpezensior-
cd KOAOMHHAHTHBLIM AelicTBAeM aujeneit M u N. B nonyas-
unn 16% awozeft obaaparTr rpynnoft Kposu N. Onpezeante
OXHUAAEMEIN IPOLEHT HHIABHAOB C TPynNNnaMm KpoBu M
u MN.

72. Ilonynamusa cocrour n3 2000 ocobeit. s Hux ¢ re=o-
TunoM AA — 420 ocobeil, ¢ resornnom Ag — 1520, ¢ reHo-
TunoM ga — 60. Halianre uacrorsl annenet A u a. Spaa-
eTCs VM NonyJASIHNA PABHOBECHOMH? '

73. B nonyasuuun GymmMenoB B IOxkuoii AdpHKe BeTpeua-
10oTcda TOabKO nmepBaa (0) m rperea (B) rpynnel kpoBH. JIADa
¢ mepsoit rpynnot kpoem cocraBasiorT 81% . Onpefgenure udac-
TOTY TOMOSHMIOT ¢ TPeThell Irpynmoil KpOBH, CYMTAH, YTO IIO-
OyAALNA HAXOJUTCA B PABHOBeCHHM, KAaKOBA BEepPOATHOCTHL Gpa-
K8 ZBYX POMOSHIoT?

74. B nmonyJAnHAH MBIl B TeueHHe OJHOTO roja pOAH-
aock 2% anpbmuOoCcOB. OmpemennTe 4acTOTH ANNeNeH H KOJO
TeTepO3HTOT.

75. B monyaAnyMy YeNoBeKa YACTOTA DWKICHUA aJbOHHOCOB
cocraBasger npubmusurensHo 0,0004. B reEeTHYeCKOM OTHOILe-
HUH JIIOAA-AJBHHOCKI — 3TO MOMOSHIOTH IO PEINECCHBHOMY Ie-
HY d, BRI3RHIBAQIEMY MOJHOe OTCYTCTRHe ITHrMeHTa. Onpenenu-
T€ YACTOTY Trereposuror Dd, HCXOAA U3 IPEANIOJOMKEHUA, UYTO
HOMYyJALHSA HAXOAWNTCA B paBHOBecuM Xapam — BaiiaGepra.

76. TacToTa peneccHBHOre¢ AYTOCOMHOIO reHa AJHHHON
mepery [ v komex B Cpeauem IMosoaxne cocrasaser 0,66, na
Jansnem Boctoke — 0,23. Kaxosa BepOATHOCTL TOIQ, 4YTO
MepBHIT NMPeCTABMTENb KOIIAULETO ILUIEMeHH B Kazanu Oyzer
JJIAHHONIEPCTHOH KomKoii? A Bo Baaausocroxe? A BepoAT-
HOCTBb TOrO, UTO 3T0 OyAeT PIaAKOIIEepPCTHRIA KOT?

117



77. B HexoTOpOil MONYJNANNH 4YeJOBEKa BCTPEYaEeMOCThH pe-
IEeCCHBHOIO MOHOTeHHoro saboneBaHmMs cocrtasasier 1 : 400.
KaxoBa BepOATHOCTh BCTYILIEHMA B OpaK ABYX TeTePO3HIOT-
HBIX HOCHTesNel 3Toro saboseBaHms?

78. B uenoBedyecKoii MOOYyJNAIHMHA JIOAH ¢ OTPUILATEALHBIM
peayc-bakropom (Rh Rh™) cocrasnmor npumepno 16% . Kako-
BA BEPOATHOCTL TOT0, 9TO Pe3yC-OTPHIATENbHAA ASBOUYKA, CTAB
B3pOCTON N BBINAA 3aMy, OyAET HMETh pe3yc-NMOJOM{HTe b~
HOro pebeHra?

79. ¥V open BeTpeuaerca MyTaliMs, IPOABIAKINAACA YKO-
POYeHHEM YIIeH y reTepo3uroT M OTCYTCTBUEM yiltlell y romo-
3AroT. B craze NMOAZCYMTANM YHCAO OBEl, ¢ Pa3HBIMH T'€HOTH-
oaMH 1o aToif MyTamuu. BriscEMNIOCH, 4TO AJMHHOYXMX OBEIL
1227, Gesyxux 16, woporroyxmx 278. Tak KaK NIOJHOCThIO Ge3-
. VXUX OKA3AJIOCh TAK MAJ0, TO PeIlRJH, YTO T'OMOBHIOTHI 00-
_JafaloT MOHMMKeHHOH MHu3HecnocobHocThI0. IIpaBIIBEHO K 3TO
3axaoueHue? '

80. Okpacky Mexa y JHCHIK ONpeAesAeT Napa ajaneixeh ¢
HEeNOJHLIM AOMHUHUpPOoBAHNeM B u b. Jlucwl ¢ remornooM BB
HMEIOT 4epHo-6ypeii MeXx, bb — kpacHbIH (phlkni), Bb —
TAK HAa3BIBAEMBIE CHBOAVIIKH (pPBI:KME C cepoii Mopaoil u
rpyapio). OKpacka HA JKHIHECIOCOOHOCTE HEe BJIHAET, -

B oruete Poccmiicko-amMepukanckoil komnaHuu (XIX B.) o
MEXOBOM IpoMbicie ckazaHo: «Ha octpose Kagbak ynpoMsImi-
JeHo B TpexcBATHUTEALCKON apTenu uepHO-GYypHIX Jjgucun 59,
cuBoaymer 104, kpacHux 89; B UTakcKo# apTenn Ha TOM e
ocrpope 19, 39 u 32». He yTawaH JH IPOMHBIILICHHAKH He-
CKOJBKO IIKYPOK omnpexeneHHoii oxpacku? Kaxoi?

81. B nonynAuuoHHON IeHETHKE YacTQo H3YYaIOT pPasyiuy-
Hble &JIIEAN I'eHOB, KOAHpyouue (epPMeHTHl ¢ HOPMAILHON
tdepMeHTATHBHOI AKTUBHOCTBIO, HO pasjpyaloliHeca Mo Iox-
BHIKHOCTH B 3JIeKTPHYECKOM mojie. B GeHOTHI® TAKHE AJIeNHN
TMPOABJIAIOTCA KOAOMUHAHTHO, T. €. ¥ PMETEPO3UTIOT NPUCYTCTRY-
IOT W MOryT ORTH oOnpeaejeHEE o0a BapHaHTa COOT-
BeTCTBYIOIIero Genka. OKasajgoch, YTO B HEKOTODEIX IIOMYJIfA-
MHAX YeJIOBEKA YACTOTH PAa3HBIX aJIeJieil OOHOr¢ reHa MOTYT
" OBITHh pasauMuHBIMHU. 10 JOoKycy tdepmerTa dochoraOKOMYTaSED
Pgm 1y YeJIOBEKA CYIeCTBYET ABA KOAOMHHAHTHBLIX &/ANeNsd,

Cpean xureneii ogHoil MeCTHOCTH HIYUMAH BHIOODKY B
1110 uenosexk. M3 HEX okasanoch 634 UesoBeKa ¢ reHOTHIIOM
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AA, 391 uyenoperx ¢ renHorunom Aa, 85 uenoBEK ¢ reHOTHIIOM
aa. B ppyroii mectHocTH BrIGOpKa cocraBaana 800 wenosex,
M3 HUX ¢ TeHoTHnoM AA — 208 uenoBek, ¢ reHoTHIOM Aa —
198 uenopeka, ¢ reHoTHOOM aa — 399 uyejoBek. flpasiorcs
JIM 3TH TPYIObI YaCTAMH OAHON DOOYJALNHM HAH YACTAMH pas-
HBIX NONYyAAnMIA?

82. Takenoe HaciaelCcTEBeHHOe 3alojleBaHMe 4YejoBeKa oe-
HAJKETOHYPHUSA, 00YCHOBAEHHOE DEIeCCHBHLIM T'eHOM, B HEKOo-
TOpRIX paifoHax Hpaauamm BeTpedaeTed ¢ YACTOTON IIpuMep-
HOo 1 Ha 5000 HOBOpOKAeHHEIX. KaKoBa BepOATHOCTH TOTO,
9TO Yy 3AOPOBOH JKHTEJLHMIIE! 9TOro paiioHa, yike HMelomest
6onbHOrO peGeEKa, BO BTOPOM OpaKe €O 3AOPOBHIM MYMYHHOM
TaKKe poguTcA OoJabHOH pefeHOK?

83. Axartanasma — 3a0o/leBaHME, BEISEIBAEMOE peLleCCHB-
HBIM T'€HOM, BHOepBble ObLTO OO6HApY:XKeHO B SImoHmu. ¥V reTe-
POSHMIrOT II0 3TOMY I'eHy PN OTCYTCTBHH KIHHUYECKHX IPOAB-
nenuii sabosieBaHusa HaOAOAAETCA MOHUMKEHHOE COAEpXaHHe
KaTanassl B kpoBH. YacTora rereposuror cocrasnser 0,09%
cpean HaceneHua XwpocuMel 1 Haracakum u 1,4% cpeam oc-
TaJasHOrC HacedeHHs foomum. Kakoma uwacrora 3afoneBaHUA
cpeau xuATeneit Xmupocumm M Haracakm B cpeam XXurtesel
Apyrux 4actreit Anonun? C ueMm Moxxer OBITHL CBASAHA TAKaA
pPasHMIIA B YACTOTE PELeCCHUBHOIO AJNEeJ B DASHEIX paloHaxX
Anonumn?

84, Ha pucyHKax g—eé IpeACTABJIEHA 3aBHCHMOCTL NpH-
coco0eHHOCTH (BepPOATHOCTH BHI)KMBAHHSA) MYX OT pasMe-
POB HX KPBLIbEB. JTa 3ABHCHMOCTE pPA3HAS B TPeX DasjIny-
HHX nonyasguax. Onpepeante, kKaxkaa d¢opma ordopa
JelicTByeT B KamAOH M3 3THX HNOOyaaiuil, U mpexcka;xmuTe,
Kak OyaeT M3MEHATHCA cpeiHee 3HaUeHWe NMPHU3HAKA B PAAY
MOKOJeHNH.
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85. Ilna remoB, HMEOLUINX He ABa, 4 TPH AJLensd, ypaBHe-

HHe Xapau — BaitHGepra umeeTr CAeAYIOIMWE BUA:
pPPrg+rr+2pg+ 2pr+2qr=1,
rae p, ¢ U r — YacTOTHI ajlielelt A, a, 1 a,.

B ogHOM M3 HCCIEAOBAHHMA N0 NMONYIAINHOHHOM IeHeTHKe
yesoBeKa ORLIO ompegeneHo, uTeo B Depnimuae 36% HaceneHus
nmeno ‘1 (0) rpyony kxposu, 43% — II (A) rpyony, 156% —
IIT (B) u 6% — IV (AB) rpynny. Bnusier qu rpynna KpoBH
Ha MUSHECIOCOBHOCTDL YeJOBeKa?

86. B Tabimne npuBeAeHE! IIOCAEAOBATEILHOCTH HYKJIEOTH-
AOB B TOMOJOTHYHEIX TeHAX AKYJABl K ABYX MJIEKOIHMTAIOIINX
(MBIIDH B onoccyMma). OmnpefesnTe YHCJIC 3aMeH, pasiIHYa0-
INNX 3TH BHABLI, HOCTPOTe UX (QHUIOTEHETHYECKOe JDEeBO H pe-
KOHCTPYHPYHATE MOCICAOBATENLHOCTh HYKJEOTHAOB B I'eHEe IIO-
ciaegHero o0IIero mpegxa STHX BHIOB.

Axyna I TIITTATTIIIITATITTTTTAILITIT
TIIAILITTATIITAATATIIA ITAIIIITA

Me1ms LTI TTAITIILIA LM TT AL
TITLIIITTATIITATTATIIA ITAAIIITIITA

Onoccym ITIITHTTAITIT T TIITALTITITATIILIT
TITHIITTATIITATTATIIAIITAIIIIITA

87. B Tabnuie npuBeseHb! I10CIEeA0BATEIbHOCTA HYKJIEOTH-
NOB B I'OMOJIOTMUYHBIX IeHaX TpexX BUAOB npumaToB. Omnpexe-
JIUTe YHUCJO 3aMeH, pPa3JMyalolUX 3TU BUJABI, NOCTPOHTE HUX
(usoreHeTuyecKoe JPEBO M PEKOHCTPYUPYHTE IOCIEN0BATEJIb-
HOCTb HYKJIEOTHJOB B reHe IIOCJIeHEero obIiero mpeaxka 3THUX
BHUJOB. B KaKuUX MO3UIIUSAX TPUILJIETOB — IIE€PBOii, BTOPOM HJIH
TpeTbe — wyalle Bcero HabmaionaxoTca 3ameHbl? (CuuThIBaHUE
Ha4YuHaeTcA ¢ mepBoro HykJseoruza.) ITouemy?

lopunna ATATIITHATITHTAAIIITTHTAITIIITIIATT
ITAIIIITATIHIIOTAATHIIIIOATATTTATTIIIITA
Peayc ATTAITITAITATTAAATIITITIHTAITTTATAATI]

ATAIIIIAITATTATIIITTIIA TATTIAPTTIITI]

Yesnosex ATAIIIATTTIIAA L TIIITAIITII I TIIATT
PTAHIIIATTIITAATITIIA ATTTIIA TTIITA
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88. B Tabaune npHBeleHbl DOCIeS0BATEILHOCTH HYKJIACOTH-
IOB B TOMOJIO'MYHEIX '€HAX TPeX BHA0B npuMaroB. KakoB Be-
POATHBIH aMHHOKHCMIOTHBIH cocTaB npeakosoro Genxa?

Babyun ALTAIITIIPTTTAAIITAAAAIITAIITATTATAT
ATAIAATITAITTIAATTTAIIIITAAITATTITA

Tu660H ATTTTAALIITAAIITAAAAATIIITATTIITALL
ATTAITAATITAIITTIAAATTHIITITAATTATIIITA

Ilumnanse | ATTITAAIITAAIITAAAAATTIITATTIITAILL
ATAITAAIITAIITTIAAATPTIIIIIAAITATTITA

89. B TabiuIe NpUBeAeHH! MOCJe0BATeIbHOCTH HYKJIEOTH-
OB B IN'OMOJIOTHYHBLIX IeHax AecATH BUAOB mnpumaros. Iloct-
poiiTe (bUJIOTeHETHYECKHE ApeBa II0 IOCIeLOBATEBHOCTH HYK-
JIEOTHOB U IO IOCJIeJOBATENbHOCTA AMHHOKHUCJIOT B COOTBET-
creywuem Oenxke. Kakoe apeso maer 6osbine unHGopManuu o6
9BOJIIOLMOHHBIX B3aWMMOOTHOIIEHUAX ITHUX BUAOB?

Babyun ATTAAAATTAITI I TIIIITAAIITTIIAIITATTI]
IITATTAATIIITATIIATIIN TA LTI ITATTI]
Bono6o AITTAATTHTIHTAIITTTTAAIIII TN T TTIL
ITATTAATTIITAAIAATIATATI LI ITALITT
Bepserka AITIIAAAATTAIITI I TIII TA ALITTIITII TATTI]
HITATTAAIITIITATITAAITATAITIITITIITATTIY
I'u660mH ATIIAAAAIIITATITIITTA AT TATTT
OTATTAATIIIITAATTAATTATAITIITITIITATTI]
Topuina AITIIAAA AITIIIITPLITTIITA ATJITTIITIITATTI]
OTATTAATTITAATITITIHATATIITHTATTT
Opamryran | ATIIAAAATIIITAIITIIIITAAIITTIMIIIITATTI]
LHTATTAATTIHTIAITAAAITATAIIIIIITIITATTA
PeByn ATIITAAAATTAIITTITAIITAATTITATIIIIITATTT
TTATTAATIIITTAITTIIATAIIIILIITTTT
Peayc AIITAAA ATTAITITTIII TA AITIITINI I TATTI]
ITATTAATIITTTIATIIATA LTI ITITATTIY
Yenosex AITITAATAIIIIITAIITTIITA ATIPPIL [T TTI]
TTATTAATTIITAATIATIIA TATIIIIICATTI]
luvmansze | ALIIAAATIITITAIITTIITAALIITINILIITITTI]

ITATTAATTIITAAIATIIATATIIIIITATTT
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90. B tabanue cyMMUpOBaHbI JAHHBIE O KOJMHMECTBe 38MeH
HYKJEOTUIOB B IOMOJIOrHYHHIX FeHAX MHTOXOHIDHMAJBHOH
AHK zaepartu BugoB ipuMaToB. Ha ocHOBe sTOM MaTpMIE pas-
IuuNii mocTpoiiTe QHIOreHeTHuecKoe aApeso. CoBmaaalT JH
EHIBOJBI, KOTOPHIE MOXKHO CHeJaTh HA OCHOBAHWU 3TOro Ape-
Ba, C BHIBOZAMH, OCHOEAHHLIMU Ha CPABHEHHH IOCJEAOBATENb-
Bocreli JHK AnepHuIX reHoB (cM. sazaud 87—89)7

2 3 4 b 6 7 8 9
1 [ YemoBer 90 95 99 | 141|152 | 177 | 192 | 189
2 | NIuMnauge 44 | 111 | 156 | 157 | 190 | 205 | 194
3 | Bonobo 116 | 154 | 153 | 196 | 217 | 201
4 |Topunna 150 | 142 | 191 | 209 | 200
5 | Opanryran | 145 | 176 | 188 | 188
6 | Tu66ox 1193 | 188 | 195
7 | BepBeTka 128 | 119
8 | Peaye . 128
9 | BaGyun |

91. Ha npuBefeHHOM (PHIIOTEHETHUECKOM ApPeRe ONpeaenu-
Te, KAKAA H3 IIATH TOYEK YKA3LIBAET HA IOCHEZHEro oOIIero
npeaka rpysfids U Meays3Hl.

122



92. Ha ocHOBe 3HaHHMi NO 300J0THHM ONpPeAENNTE, IPABIIbL-
HO JIM NOCTPOSHO ApeBo, H300pasxeHHOoe HMKe. K KakoMmy ya-
ay caeayer pobaButh cynaxa? K kaxomy ysiay caepyer aoba-

BATEH aKkyay?

o

ey

. s
e

¢

&

93. Ha ocHOBe 3HaHHMI Mo GOTAHMKEe H 300JIOTMH IOCTPOH-
Te (PUIOreHeTHYeCKOe APeBO HHUMKellePeUHMCAeHHKIX BHIOB.

Aryna
Amela
AHakoHAA
BaGouka
Bepeaa
Boix
Bopobeit
Tagroxa
Hoxgenoit
JepBb
Haren

Ex

HKyr

Baan
Bemuepoiika
Hadysopua

Kapno
Kumegnas
OAJIOYKA
Koza
Koposa
Komrka
Kpab
Kpoxoaun
Kpoank
Kprica
Jluca
Jlocock
Jlomazns
Jlarymka
Meggeenr
Mopckras
KOpoBa

Mopcroil e

Mopckoit
KOHEK
Myxa
Myxomop
Mums
Osec
OKkyHB
Open

Oca

OceTp
ITanopoTHUK
IIayx

IToxgocnHOBHEK
. INonerka

ITooyraii

ITuena
Mmennna
Paxr
Cununa
Ckar

Crnon
Copoka
CocHa
Crpayc
XBOII
XoMAaxr
YesmoBek
NTuMnanse
Az

Sntepuna

94. HMapecTHO, 9TO reHH GeJIKOB IJMIOOMHOB, B TOM YHCJIE H
o- B B-ueneit remornofuHa, NPOH3OIIIA B PE3YJALTATE AVILIH-
Kalli{ M OOCJIeAylolieil AUBepreHIUMM KONHI OAHOrQ Npeiko-
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BOr0o resa. IloCJenoBATENBHOCTH NOCHEAHHX ABAAIIATH AMUWHO-
KHMCJIOT B O~ H B-IenmaXx reMorjofHHA 4YeJOBEKa TAKOBHI:

' o-menb: I'mc-Ana-Cep-Jleit-Acn-JIus-den-Jleit-Ana-Cep-
Ban-Cep-Tpe-Ban-Jleii-Tpe-Cep-JIns-Tup-Apr;

B-mens: TIau-Ana-Ana-Tup-I'nu-JInaz-Ban-Ban-Ana-T'nu-
Ban-Ana-Acno-Auna-Jleii-Ana-Tnc-JIns-Tup-T'nc.

KakoBo MUHMMAJNBHOE UHCAO HYKJEOTUIHHIX 3aMeH, IIPO-
H30IIEAMINX ¢ MOMEHTA AVIINMHKAIMM I'eHa?

95. IpeBo 1 mocTpoeHO HA OCHOBE CpPABHEHHA IIOCJEA0BA-
reabHocTedt JTHE. Karkoe us apes 2-—95 u300parkeH0 HEeBepHO?

&

&~
o
«15’0¢h> *‘PQOO
A & R

NP A © > & +
of @ e FpFE F > S £
| & N v‘i"éo*%é‘& IR dRN s @&&
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TecTtoBble 3apaHuMA
Ang noarotoskm K Elrd

Xumusa knetkn v MonekynsapHasa étuonorus

A. Baganusa c OSHUM IIPABHJIBHBEIM OTBETOM.

1. MoroMepoM(aMH) HYKJIEHHOBBIX KMCJIOT ABAAETCA(IOTCH) |

a) HYKJeOTHALI

0) docdar xanbiua

B) pubo3a u Zesorcuprbosa

') 430TUCTBIE OCHOBAHUA

2. AT®

a) OCyIIecTBAAET BbIBeJEHHWe BeNEecTB uepe3 MeMGpaHy
KJeTKH

6) ocymecTBIsAeT y3HABAHHE T'OPMOHOB KJIeTKaMH

B) aKKYMYJHDPYeT 3HEPruio, HOJYyYaeMyl0 IDH pacImemnie-
HHUM THUTATEABHBIX BEHIECTB B KJETKE ‘

I') OCYIIECTBJAAET PacHICNIIEHHe MNHTATEJBHBIX BEINECTB B
KJeTKe

3. K yrnesonam me OTHOCHTCH

a) XHTHH

6) raukxoren

B) IJIIOKO3a

') MHCYJHH

4. Bartepuansnaa nPHK anunoii 360 ByKAeoTHIOB KOXH-
pyer 0eJoK XAHMHOH

a) okoxo 360 aMHMHOKMCIOT

6) oxoxo 180 amuHOKMCTOT

B} TouHG 120 aMMHOKBMIOT

r} MeHbIme 4eM 120 aMHHOKHCIOT

5. B cocTaBp HYKJIEHHOBBIX KHCJIOT HE€ BXOAAT

4} a30THCTHIe OCHOBAHMS

6) rexcoss

'B) D-caxapa

r) ocraTky (GochHOpHOR KHMCJIOTH

6. YraxXuTe BepHOe yTBED:KACHHE

A) B KJIeTKAX BCEX TKAHEl OPraHM3MAa COAEPIKHTCH OJHHA-
KOBasd reHeTudeckas HMHpOpManna

6) BO BcexX HKJIETKAX YEJOBEKA CHUHTE3HDYIOTCHA BCE CBOM-
CTBeHHHIE eMy Oenkm
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B) reHeTHueckaa HHEGOpPMANAA B HEPBHBIX KJIETKaX OTJIH-
yaeTcA OT eHeTHYecKoM HHGOpMAOHU B KJIeTKAX IEeYeHH

r) B KJAETKaX KODPHI T'OJIOBHOTO MO3TA COAEPKHTCA 3HAYTH-
TeJbHO GoJbllle reHeTHYECKOH HE(GOpPMAIINH, YeM B OCTAJBHBEIX

7. K mumupam HE ormocHTcsa

a) puIOHH HUD

6) npocTaraaHANH

B) ATD

I) XoJecTepHuH

8. 3HaxkoM HayaJa TPAHCKPHNIHEHM ABIAACTCH

a) Kogou AYT

6) xomasa

B) IIDOMOTOP

r) JHE-nonumepasza

9. TeHBl HAXOOATCA B MOJCKYJAAX

a) MOJHHAeNTHAOB

6) pPHK u TPHK

B) JHK

I') BCex IepeuYHcJICHHBIX

10. TTopapox pacnoioxkenusa HyrJeorunos B JHEK onpenme-
aser

8) MoCaeA0BATENbHOCTh PaGoThl (hepMEHTOB TPAHCKPHIIIUNA

6) mocienoBATENBHOCTE PACIONOMKEHMSA AMHHOKHCIOT B
Oenrax

B) HNOCHEAOBATENBHOCTE BKJIIOMEHNA I'¢HOB B XOA€ HHIWBH-
AYAJBHOTO PA3BHTHA

I') NOCJeACBATEJBLHOCTh PEaKIMil B GHOXMMHUYECKOM HOH-
Beifepe

11. B cocraB HYKIeOTHOA He BXOAMT(AT)

a) rIKo3a

6) comepixaline a3oT CoOeAUHEHUA

B) NEHTO3hI '

r) ocraTok ¢rochopHOH KHCIOTHI

12. BakrepnaanHsli Geaox naumol B 150 aMHHOKMCIOT
roaupyerca MPHEK nmunoii

a) okoJo 450 HyKIeOTHAOB

6) oxoso 50 HykIEeOTHIOB

B) Gosxee 450 myRIeoTHAOB

r) TouHo 600 HYKICOTHAOB
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13. ¥ OGaxrepnii onna moaexyaa mPHK cunTniBaercs
a) co Bceit Monexynwm JTHK

0) ¢ ogHOrC reHa

B) ¢ OOHOTO OIIEPOHA

T) ¢ OZHOrO OmepaTopa

14. Bee Geaxn

a) ABAAIOTCH HepPAa3BeTBJIEHHHIMH OJHMEepaMH
0) UMEIOT YETBEePTHUYHYIO CTPYKTYDY

B} HMEIOT AHCYILpHAHBIE CBA3H

r) apaaorea pepMeHTAMU

15. Bce Geaxu umeroT

a) D- n L-aMHHOKHCAOTE]

6) ruzpodobHYI0 MOBEepPXHOCTE

B) dochoausdupHuie cBAIH

T} TPETUYHYIO CTPYKTYPY

B. 3agaHua ¢ HeCKOABKHMH NPABUNLHEIMH OTBETAMN

16. Kaxue u3 yrBep:kEAceHMI comepxar omnGKy?

4) TPAHCAANHA HAYHAHAETCA ¢ KogoHa AYT

6) TpaHCKPHONHMA 3aKAHYHNBAETCA, AOUAA A0 CTOM-KOAOHA

e} JHEK-monuMepasa MOXXeT KBMFATLCH TOJBKO OT 3'-
5'-KOHIly MATPHILI

I') TPaHCAANNA HAYHHAETCS ¢ MPOMOTOPA

n) JHE-nmonmMepasa He MO:KET HAYHHATL DPEIIMKAITHIO

€) peIIHKanAs 3aKaHYHBaeTcA, JOMAA OO TEPMHHATOPA

17. YraxHTe HeBepPHEIC YTBEPKACHUA

B cocrap 0elKOB BXOAAT

a) TOABKO HE3aMEHHMEIE AMHHOKHMCJIOTH

6) Tonbko L-aMHHOKHACIOTEI

B) Y-AMMHOMACIAHAA KHCJIOTa

T) TONBKO (-AMHHOKMCJIOTE]

B) CepycoAepialliie AMHHOKMCJIOTHI

€) MHMpPHBIE KHCJOTH

18. ¥YKauTe HEBePHLIC YTBEPHAKICHHS

51 BUPYCOB XapaKTepHB! CAeAYIOIHMe IPH3HAKH >XHBBIX
OpraHHN3MOB

a) pocT

6) pasMHOMEHHE

B) oOMeH BEIIECTB

T) HacJeACTBEHHOCThb
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A) pasgpaskuMoOCTh

€) CrIocoOHOCTE K 3BOJICIINHA

19. ¥KaEHTe HeBepHbIEe YTBEePDXICHHA

4) CTON-KOJZOH KOZHpyeT (POPMUIMETHOHWH

6) Koaoun coaep:xarca B madopMmanuonsHoit PHK u JJHK

B) MEKAY KOAOHAMH HeT npolenoB, 0003HAYAIONIHX KOHEI
OJHOr0 KOJAOHA M HAYAJO APYroro

I) KOAOH COCTOMT M3 TPeX AMMHOKHCJIOT

A) CTOII-KOZOHE HE KOAHPYIOT HNKAKYIO amnnonncnow

e) koxoH AYT He BcTpeuaerTcd BHYTPH IeHa

20. YxaxuTe HeBepPHLIC YTBEPKICHNA

a) Bce OeJKH ABIAIOTCA rUApodOOHHIMM COeJHMHEHHAMH

0) nenarypanua Geaxa MoxeT OuITE 0O6paTHMOB U HeolOpa-
THMOH

B) B OpPraHM3MaX €CTh AMHMHOKHCJIOTLI, HE BXOAALIHE B CO-
cTaB GeJKoOB

r) Bce OeIKH HMEIOT NEPBHYHYK), BTOPHYHYIO, TPETUUHYIO
M YeTBEPTHYUYHYIO CTPYKTYPH

) OenKku, UMeNINe HATHBHYIO CTPYKTYDPY, PACTBOPHMMEL, a
AeHATYPUPOBAHHEIE HEPACTBOPHMABI

€) aHTHTeNa ABIAAITCA OelkaMu

21, ¥xKaxHTe HEeBePHBIE YTBEPKICHHA

a) KOJOH COCTOMT M3 TpPeX HYKJICOTHAOB

6) Ana KaKAOTO BHJA AMHHOKHCJIOTHE €CTh TOJAbLKO OZUH
KOAOH

B) KOXJIBIH KOJOH ONPEAC/]AET TONBKCO OJHY KaKYIO-HHOVIB
AMHHOKMCJIOTY

I) KaKAKH KOJOH COCTOMT M3 TPeX aMHHOKHCJIOT

A) He Bce I'eHbl COCTOAT M3 KOAOHOB

€) KOAOHH ecTh B pHbOocoMunix PHEK

22. YKasHTe HeBeDHBIe yTBeDKIeHH:

a) 3aTpaBKa He HY)KHa AJNA pelIMKamu¥ Koabumenolt JHK

6) cunres THK, PHE u Genka Bcera OpOHCXOAHUT MO MAT-
PHYHOMY IPHHIUITY

B) Marpunamyn moryt 6eiTe [JHK, PHK u 6emox

r} B o6pa3oBaBIeHCA B pPe3yJjbTaTe DEIIMKAIHH MOJIEKY-
ae JHEK sykapuoT OAHA Iemo4YKa Kopode ApDyrodl Ha AJIHHY
3aTPABKH

J) CUTHAJIOM OKOHUYAHHS DEILIMKAIINH CAYXHT TEPMIHATOD

e) ANA pemnHKalnuu HeobxoaumMa SHEPrus
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23. ¥Yxaxure HeBePHbIC YTBEPKACHMST

a) tpaHcnopTHele PHK pn1s pasHBIX AMHHOKHCJIOT Pasin-
YalOTCA CBOeH IIepBHYHOH CTPYKTYpOil

6) Bce TPHK HMeT OAMHAKOBYIO TPETHYHYIO CTPYKTYPY

B) CYLIECTBYeT OAWH (PepMeHT, NPHUCOETUHAIITHN AMHHO-
Kucaorel K TPHE

r) cymlecTByiOT 20 pasHEIX (epMEHTOB, IIPHCOSHMHAKOIIAX
aMuHOKHCIOTE K TPHEK o '

I) KOJa3bel KOZHUPYIOT HHPOPMAIMIO O CTPYKTYDPe Genka

€) KOJA3H Y3HAKIT TPEeTHYHYK CTPYKTYpY TPHEK

24. YkamuTe HeBepHEIC yTBePIKACHHA '

a) BO BCeX KJETKaX YeJOBeKA CHHTE3MPYIOTCA BCe CBOi-
CTBeHHBIE €My GeJKH .

6) B OAHOKJETOYHBIX OPraHM3MAaX paGoTAIT BCe MMeIo-
IIecd B HMX I'eHEl

B) B KJIeTKAX BCeX TKaHed MHOIOKJIETOUHOI'0 OPraHH3Ma
COZEPUTCHA OJUHAKOBAR INeHeTHUeCcKasd HHQpopMaIHs

r) HE B OAHON KJeTKe He MOTYT OJHOBPeMeHHO paboTaTh
BCe HMeIInNecA B Heil TeHul

A) reH HHCcynuHA paboTaeT B KJIeTKAX NOAMKEAYAOUHOH Ke-
Je3k M B KJeTKax NeYeHH -

e) DaKTepHMHM MOTYT BKJIOUATHL M BBIKJIOYATH paboTy reHoOR
B 3aBHCHMOCTH OT YCJOBHH Cpeabl

25. YxaskuTe HEBEPHBLIC YTEEDKASHHS

Bupycul

a) PasMHOXAITCH TOJBKO BHYTPH KJIETKH

6) He UMel0T COOCTBEHHEIX 6elKOB

B) uMeloT B cocTase BupmoHa jubGo NHK, iubo PHEK

I') Heo0A3ATEeNbHO BHIZHIBAIOT I'M0ENb 3apaKeHHOH KJIeTKH

A) TOPAaXKal0T TOJBKO MHOTOKJETOYHBbIe OPTaHH3MEL

€) HMeIOT ABTOHOMHYIO CHCTEMY 3HeproojecrneueHns

26. Yraxure HeBepHBbIC YTEEDRKICHHA

a) B OaxrepuansHuix KaeTkax HPHK 6ricTpo paspymaercsa

6) 6e3 npoMOTOpPA HEBOIMOKHA TPAHCKPHIIIHA

B) B COCTAB OIIEDOHA BCErAa BXOAUT HECKOJIbKO CTPYKTYP-
HHIX T'€HOB

I} OImepaTop HAXOAMTCHA NEepel HAYaJOM KaMXIOr0 CTPYK-
TYPHOI'O TeHAa

A) CYIDECTBYIOT OHEepOHH 63 Oneparcpa M TepPMHHATOPA

€) B FeHaX 3YKapuOT HET ONEpPATODOEB
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27. YKamHTEe HEBEePHEIe YTEEDXKICHHA
a) Ge3 3aTpaBKH He MOMeT HauaThca cuHTed NHEK
0) sarpaBka — Hefoawmoi dparmenT IHK, nmpucoesuna-
oIuiica K Havaay marpuyHoi memu JHE
B) 3ATpABKA HYXHA AJMA PEIIMKALMM TONBKO JMHEHHEIX
mosekya JHRK
r) auHefiHEle MoJeryab JJHK ¢ KaXABIM aKTOM DeIlIHKa-
IIMH YKOPAYMBAIOTCA ¢ 3'-KOHIA
A) v 6aKTepmil HeT TeJIOMEpPA3H
e) rexomepasa Heobxomuma ana pemnkanuxr JHK B mum-
TOXOHAPHAX
28. YkaxkuTe HeBepHble YTBePKICHHSA
d) B XpOMOCOMAaX 3VKAPHOT MHOIQ PEILTHKOHOB
6) renoMepasa He paboTaeT B KJETKAX E3POCIOT0 OPraHH3Ma
B) ¥V BHPYCOB HET PeNJHKOHOB
r) AHK-nmonuMepasza MomxeT ABATATHCA BAOAL MaTpH4HOI
HHTH TOJBKO B OAHOM HANPABICHAHN
n) dparmentel Okasaku yzansawrca u3 rorosod AHEK
e) yuactkn HHEK, ne roaupymoumue 6eJIKu, TOKe PENJIHILH-
pylores - _
29. YKaxXHTe HeBepHBbIC YTBEPXKICHHA
a) He BCe TEeHHB COZepHAT HHDOPMANHMIO O NEPBHYHON
CTPYKTYPEe NOJUIENTHAOB
6) B muroxonapuaiabHoit THK HeT reHos
B) B IHK OaxkTepuii Her MHTPOHOB
r) B JJHEK Gaxrepmii HeT PeryiasiTOpHBIX YY4CTKOB
I) BCe reHbl 3YKAPUOT COAEPIKAT MHTPOHBI
e) B ITHK syrRapuOT MHOTO HEeKOAHPYIOHIHX VIacTKOB
30. YraXHTe HeBepHbI¢ YTREeP:KASHHA
a) He Yy BCEX 3YKAPHOT €CTh XPOMOCOMBI
6) TesoMep Her B MHTOxOHApHaAbHOIE THE
B) cyMMapHaa AjguHa moldekya JHK B KaeTke aykapuor
MOKET COCTARJIATh HECKOJBLKO MEeTPOB
) V¥ OAHOKJEeTOYHEIX OPraHM2MOB HET XPOMOCOM
A) XPOMOCOMEI 3YKAPHOT MOI'YT COAepKaTh Koasuesyio THEK
e) JHK B KneTKaX 9YKAPHOT BCerfa HAXOAMUTCS B KOMII-
Jexce ¢ Oeakamu
31. HajinuTe BepHbie YyTBEPAKZEHHA
PepMeHTH
' a4) KaK MpaBWJO, ABAAKOTCA OesixaMu
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6) BHAYUNTENBHO YBEIHYHBAKT CKOPOCTh XMMHYECKHX PeaK-
oMl B RJIeTKe .

B) He BCTpedalwTea y Gakrepmi

Ir) IPOM3BOZATCH jKeje3aMH BHYTpPeHHell ceKpelun B
TPAHCIIOPTHPYIOTCA B KJAETKH KPOBOTOKOM

JI) OCTAIOTCA KATAMMTUYECKH AKTUBHRIMYU NPH JIOORIX MH3-
MeHEHHNAX CPeIEl

e) 00a3aTeJbHO HMEIOT AKTUBHEIH IeHTD

32. Haligure BepHEIe YTBeDXKJIOHHMA

Bearn

a) COYKAT OCHOEHBIM HCTOUHMKOM DHEPTrHH AJIS KJICTKH

0) BLINOJHAIOT SANTUTHYI0 GYHKIHID B OPraHH3Me

B) MOTYT OBITh OueHb CHJIBHBIMH AfaMH

r) o06A3aTe/IbHO HMEKT UYeTBEPTHUYHYIO CTPYKTYPY

) ONpenensaioT YHUKAJLHOCTh KAMAOrO OPraHM3Ma

€) B KJEeTKe OueHL GRICTPO paspylialTcd

33. HailianTe BepHEle yTBODKICHHHA

Jna TpaHcAauuy HymHa(bI)

a) JHK

0) pubocoMbl

B) HYKJEOTHJILI

') AMHHOKHCJIOTERI

I) PHK-nmoauMepasa

¢) uPHK

34. HalianTre BEepHbIe YTBEPKACHHA

IIpUHIHIOM PEILIHKATIHH SBJAECTCHA

4) MOJNYKOHCEDBATHBHOCTH

0) TPHIJIETHOCTEL

B) YHHBEPCAJbHOCTH

') KOMILJIEMEHTAPHOCTD

I) HeoOXoAHMOCTh HPOMOTODA

e) aHTUNAPAJAIESBHOCTE

35. Haiigure BepHbIie YTBepKIACHHA

Onsa penJuKaHK¥ XapaKTepPHbI

a) BBEIPOKJIEHHOCTH

6) TpeboBaHMe BATPABKH

BE) HeaJleKBaTHOCTh

r) HeAopenAMKANMA 3'-KOoHLA MATPHIH

A} TpPEPLIBHNCTOCTD

e) KOHCEePBATHBHOCTE
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36. HajlimuTe BepHbIe YTBEDMKACHHA

CBOHCTBA TeHeTHYeCKOro Koaa

a) IIONYKOHCEPBATHBHOCTH

6) TPHNJETHOCTh

B) VHHIOASAPHOCTH

'T) YHUBEPCANBHOCTD

R) TpeDoBaHme MpoMOTOpA

¢) BEIPOEAESHHOCTD

37. Haiinure BepHhIe YTBEpEICHMUST

l'eHeTHuecKOMY KOAy IpMCYIIH cAexyiolnue cBoiicTsa

a) OZHOZHAYHOCTH

6) HeoOXOaMMOCTEL 3aTPABKH

B) HellepeKPHIBAEMOCTh

T) HeaJeKBATHOCTDH

A1) HAINYHE CTON-KOAOHOB

e) aHTHIIapaJLIeJbHOCTE

38. Hajigure BepHERIe YTBEpRACHHA

a) AT aeaserca Baxxkuolt Molekynoil B MetabonusMe, Tak
KaK OHA HCKJIIOYUTENLHO CTabUIBHA '

6) HeKOTOpEIC I'eHbl 3YKAPHOT He COAEPIKAT HHTPOHOB

B) Genkyn, cnocoOHbIE YCKOPATH XHMHUECKNEe PeaKIIHU, Bhi-
NOJHAIT B KJAeTKe KATAJATHUYECKYID (PYHKIIUIO

r) ren — 3to yyactoxk JHK, Kogupyrolui oZHy MOJCKYIY
Genxka, PHEK, noauncaxapmza miIH JHOHIA

J) Vv HPOKAPHOT CHHTe3 DesKa Bcerja HAYHMHAETCA ¢ aMHu-
HOKHCIHOTHE (POPMHJIMETHOHHHA

€) B Afpe 3VKAPMOTHYECKON KJAeTKU BCe TeHBl KOAUPYIOT
Geskn

39. Hajligure BopHEIEé YTERODXKIACHHSA

a) TeHeTHYECKHM KOJOM HASBLIBAIOT HAGOP KIETOYHBIX TeHOB

6) xoabnesble Moderynwl JIHK xapakTepHBI TOJBKO IJIdA
KIeTOK IIPOKAapHOT

B) MATPHUYHEIE CHHTE3H TpeOYIOT 3aTpaThl SHEPTHH

r) Y SYKAPHOT B PeryASAlNN TPAHCKPUIIUM YUACTBYIOT
TOPMOBDI

I) cnaaficCMHr HYMKeH I KOMIAKTH3allMU XPOMOCOM

€) reHbl «JOMAIIHEro xo3AlicTRas pafoTaloT BO BCeX KJeT-
KaX MHOTOKJIETOUHOrO OpraEW3Ma '

40. Hajligure BepHble YTBEepXKIeHHS

a) BCe TOPMOHBL ABAAIOTCH GeskaMu
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0) ABYXIleNOuYedHbIe MOJEKYJbl HYKJIEMHOBBIX KHCJOT CO-
CTOSAT H3 KOMILIEMEHTAPHEIX LIeNOYEH

B) PHK Hukoras me 6niBaeT ABYXIEMOYEUHOM

r) BHY moker Berpameath ¢BO0 Konuio B JJHK uenopexa

i) HeKOTOpPBble KPYIHBIe BHDYCEl MOTYT PasMHOKATHCHA BHE
KJIETKH

e) urbopmanuonasie PHK ¢ noanA-xBocToM MOIYT AQJTO
COXDAHATHCI B KJIETKE

CtpoeHne knetku, reHeTuka v 3BOMIOLMA

A. 3ajaHuA ¢ OZHUM NPABHJIBHLIM OTBETOM

1. KaeTka, He MMelomas ILIACTHA, MHTOXOHAPHH M JH30-
COM, MPHHANICHHT

a) 6aKTepun

6) rpuly

B) pacTeHMI

I) *XUBOTHOMY

2. OcHOBHON NPHU3IHAK KJETOK NMPOKAPHOT

a) HaJH4yHe 000JOYKH

6) HasnuHe pubocoM

B) OTCYTCTBHE SApAa

I') HAJIMYHE KTYTHKOB

3. THK B anpax xKAeTOK 3yKapHOT CyIIeCTBYeT B BHIE

a) HeCKOJBKMX JUHEHHBIX MOJeKYJI

6) HECKONBKHUX KOJLIEBHIX MOJEKYJ

B) OAHOI JUHeMHOH MONEKYJbI

I) OgHOH KOJbIIeBOH MOJEKYJBI _

4. TIpOKapPpHOTHI OTAMYAKTCA OT SYKAPHOT TeM, 4TO

A) ¥ HUX HET JKTYTHKOB

6) ¥ HUX HeT MeMOPAHHLIX OPraHOUAORB

B) Y HUX HeT HeMeMOpAHHEIX OPraHOHIOB

r) y anx Her JHE

5. Knetka, B kxoTOpo#l OTCYTCTBYeT sAepHan MemOpama, a
JAHK pacnoaaraercsi B IHTOIJIA3Me, MPUHAANEKHT

a) rpuGy

6) 6axTepun

B) PAcCTEeHHI)

T) JKHBOTHOMY
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6. Halinnre HepepHOE YTBepXIZeHHE

4) IpoKapHOTHYeCKUe KJIeTKH He MMeloT odopMJIeHHOTO
axpa

0) v npoxapmoT ecTh MUTOXOHAPUU

B) OPOKAPHOTHYECKHE KJETKH HMeIOT PHGOCOMEI

r) AHK nopoxapuor koneueras

7. K npokapHoram oTHOCATCH

a) rpudm

6) BUpYCH

B) bakTepun

r) ame0nl _

8. XaopomwracTel HMEIOTCH B KASTKaX

a) JIVKOBUIEI TIOJABIAHA

6) Gesnoro rpuba

B) KOPHEILIOAA CBEKJEI

T} JJICTA KPACHOT'O Iepla

9. Axprimko

a) ABJAETCHA MeCTOM O0paszoBaHUA cyb'qac'rnn pubocom

6) ofeceunBaeT TPAHCIODPT REHIECTE B KJAETKY

B) obecneunBaer TpaHcnopt UPHK ns agpa B uuromaasmy

r) obecrieuunBaer Tpascnopr ATP B aapo

10. IlmacTuasl MMEIOTCA B KIAETKAX

a) TONBKO pacTeHuii

0) TOJBKO KUBOTHBIX

B) BCeX DYKApHOT

r) Gaxrepuii

11. @yAKuHelH KISTOYHOrC LEHTPA ABIACTCA

a) obecmeueHUEe KJNETOK DHepruei

6) oGecneueHne TpPAHCIOPTa BEIIECTH B KJIETKY

B) cuHTe3 pubocomuoii PHE

r) opraHusanusa ¢c6opKn MEKpPOTPYGOYeK BO BpeMa AejJeHuA
KJIETKH

12, Halinure HeBepHOE YTBePKACHHE

a) refeTudeckaa HHGopMauusa o60 Bcex NPHU3HAKAX Opra-
HH3MA XPAHHUTCA B KJETOYHOM siipe

6) KJEeTOYHOe AAPO OTCYTCTBYET Y NMPOKAPHOT

B) KJIETOYHOe AAPO MOXKET OTCYTCTBOBATH B HEKOTODBIX
IYKApPUOTHUECKHX KJETKax -

r) KJIETOYHOE AJPO ABJAACTCA CAMBIM MAJIEHBKHM ODPraHOH-
AOM KJIETKH
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13. Hajigure HeBepHOE YTBepXKIeHHE

a) MmHorme mMeMOpaHHEIE GeJIKM HBJIHIOTCA pellelnTopaMu

0) darouuTos TpeOyeT 3aTpPaTHl IHEPrHU

B) vy GakTepuii HeT ¢garommurosa

r) y 6axtrepuii Her MeMOpaH

14, Hajinure HeBepHOE YTBEpHEKICHHE

a) Bce pHAbOCOMBI B KJETKAX JSYKAPHOT OAHHAKOBBI

6) y OakTepuii HeTr MUKpOTPYDOUEK

B) KI'YTHKU OaKTepHi H 3YKAPHUOT YCTPOEHE! MO-PasHOMY

r) pabocoMbl — caMble MeJKHEe N3 OPraHOMJAOB KJeTKH

15. Haiinure HeBepHOe YTBepKIAcHUE

a) TaM, ITAé HeT CBeTA, HeT M ABTOTPO(HBIX OPTAaHM3MOB

6) XJIOPOMJIACTH. POACTBEHHH IMAROGAKTEpHAM .

B) HEKOTOPhIe XEMOCHHTETHKH XUBYT NPH TeMIeparype
Buime 100 °C

I') BHYTPH THJAKOHAA NPOTOHOB Dojabme, yeM B CTPOME
XJIOPOIIACTa

16. AnnensaMH Ha3BLIBAIOT

a) BCe TeHBl, HAXOAANHECS B MOMOJIOTHUHEIX XPOMOCOMAX

6) Bce reHnl, OTBEYAIOIIHE 38 OAUH H TOT e IIPH3HAK

B) pasHEe COCTOAHHSA OJHOTO M TOTO Ke reHa

I') Bce PeHBl, MOJYUYEHHBIE OT OJHOTO M3 POAMTEJEH

17. ToMo3HroTHEIe OCOOH — 3TO

a) ocobH, BOBHMKIOIAE M3 OAHOI 3MTOTH

0} ocobu, oOpasymouipe TOJIBKO OJHMH THI raMeT

B) 0ocO0OH, MMeIONIHe pelecCUBHBbINA (erROTHIO

r) ocobm, garouine paclienjeHue B IMOTOMCTBe

18. Ara;maupyioniee CKpeIHBAHHE — 3ITO

A) CKPemUBaHWe C DELeCCHBHON roMo3HroTol

6) cKpelmMBaHMEe, Pe3YALTATEI KOTODOr0 AHAJHINPYIOT C
nomomelo pemerku Ilennera

B} CKpEIINBAHWE ABYX I'OMO3HI'OTHHIX Oco0eil

r) CKpeliUBaHHE ABYX IeTePO3HTOTHHIX ocofell

19. KoqOMHHHpPOBAHHE — 2T0

a) B3aAMOelCTBYEe ABYX Hea/IeJbHBIX JOMUHAHTHBIX NeHOB

6) oaHOBpeMeHHOe NpoARIeHHe B deHOTHIE JelCTBUA ABYX
ajutene#t QAHOTO T'eHA

B} nposaBjeHHe AeHCTBUA PasHbIX IN'EeHOB B OZHOM (heHOTHIIe

r) BOSHHKHOBEHUE IPOMEXYTOYHOro (peHOTHMNA IPH HAIH-
YAH B I'eHOTHUNE JOMHHAHTHOIO M PeIeCCHBHOTO aJulejeil
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20. CuenneEHO® ¢ MOJAOM HAcCJIegoBaHMe HaGalomaercsa,
Korga

a) B MOJOBBIX XPOMOCOMAX HET KPOCCHHIOBepa

6) NpH3HAK NPOABAAETCHA TOJBKO YV OJHOTQ II0JAa

B) IPUBHAK ABAAETCA AOMUHAHTHBRIM V OOHOTO MOJA U pe-
IIECCUBHEIM Y APYroOro

I') reHbl HAXOAATCA B IIOJOBBIX XPOMOCOMAX

21. IpeitpoM reHoB HAZLIBAETCH

a) OepeAaya reHOB OT POAMTEJIEH K IOTOMKAM

6) BOBHUKHOBEHHE MYTAIlMIl B reHax

B) HaOpaBJeHHOE M3MEeHEHHE YACTOTH IeéHA B NONyJAALNH

r) cAy4dailHoe H3MeHEHHe YaCTOThl NeHa B NOMyJAAIHH

22. INHMHHAIMA ocolell ¢O CcpeHMM NPOABACHHOM NPH3-
HAKA NMPOMCXOIHUT

a) Npu ABM)KyIIeM oTbope

6) npu crabumamsupyioniem orbope

B) IPH JHBPYNTHUBHOM OTOOpE

r) OpH MYTALlMOHHOM MpOLecce

23. Murpauua ocofeifl MexrAy COCeJHMMHM NONYAANHAMMH
TIIPUBOIKT

a) K BAA0OOpAa30BAHHIO

6) K YMeHBIIEHHIO PASJIAYNI B reHoQOHAEe ITHX NONYJIA-
muit

B) K €CTeCTBeHHOMY OTOODY

r) K apeiipy resHos

24. MyTanHH yCTOHYHMBOCTH K AHTHGMOTHKAM BOZHHKANOT
y Gakrepmit

a) TOJBKO B TOM CJyYAe, €C/AH HX [OABEprarmT AelCTBHIO
AHTHOMOTUKOB :

0) TOJBKO B TOM CAYyYAae, €CJH HX MNOABEpraroT IJeHCTBUIO
MYTAr¢HOB MJIH ODJYYIEeHHIO

B) Ge30THOCHTEABHO K AeiiCTBMIO NMepeuUCIIeHHBIX BBIIIe
(haxTOpOR

I') ecJII UX pPA3BOJAT B MCKYCCTEBCHHRIX YCJOBHUAX

25. IlpH MHTEHCHBHOM ABMKYNIEM O0TOOpe B H30JAMPOBAH-
HOH NONyAALMM I¢HETHYECKAd H3MEHUYNMBOCTh 9TOM NMONMYANIIHH

a) YBeJIMYUBAETCH

6) yMeHBINaeTCsa

B) OCTaeTcAd Hen3MeHHOU

r) xKonebaercd OKOJO CPeAHErO 3HAYEHMA
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26. AnnouaTrpHuecKoe BHAOOOPA3OBAHHE NMPOHCXOAHT B
TOM cIy4ae, eclIH

4) mpeAKOoBble MONYAAIUM OONTANKM Ha ORHOU M TOH Xe
TePPHTOPHH, HO DA3IHYAJNCE IO 3KOJOTHYEeCKHM HHILIaM

6) npeaxoBble NMONYAADUNA OOHUTANMH HAa PASHLIX TEPPHTOPH-
fAX, U MHIPamHMfA MEXAY HHMH OTCYTCTBOBAJA

B) CKpeImUBAaNCH 0cOo0H PASHBIX BHAOB

I') BO3HHKANA PENPOAVKTUBHASA HIOJIALHNA B Pe3yabTare
XPOMOCOMHBIX MYTAIMH

B. 3agaEnsa ¢ HECKOJBKUMH IPABHJIBHBIMH OTBETAMU

1. Monexyant PHK MoxEO 00HADYXRHTH

a) B MHATOXOHAPHAX

6) B kaerouHoii MeMOpaHe

B) B OJacTUAax

r) B KJIETOYHOM LEHTPE

A) B IUTOMJIA3ME

€) B KTYTHKAX

2. PrGocoMN B 3YKAPHOTHIECKOH KJIETKe MOXKHO o6GHapy-
BUTH

a) B KJeTouHOH mMeMGpaHe

6) B MUTOXOHAPHUAX

B) B KJIeTOUHOM LEHTpe

r) B UTONINA3ME

) B OJIACTHAAX

€) B BAKYONAX

3. Haiinute BepHBIEe YTBepXICHHA

a) ogHOH W3 SYHKIUME KiIeTouHOH MeMOpaHH ABJIAETCA
TPAHCIOOPT BEMIECTB

0) B 3PUTPOOHUTAX YEJOBeKa HET PeHOB

B) ¥ syrKappor modekyJan JITHK HaxoasTeca B AApPE, MHTO-
XOHZPHAX M KJIETOUHOM IEeHTpe

Ir) KJETKH MOYKHO YBHAETh TOJBKO B 3JEKTPOHHBIA MHK-
POCKOII

) puboCOMEI BHPYCOB OTAMYAKTCA OT PHOOCOM WMPOKAPHOT

€¢) CmoCcOOHOCTh IIJIa3MATHYECKOH MeMOpaHH OKPYIKAaTh
TBEPAYI0 YACTHIY IUIH ¥ IePEMEIATh ee BHYTPE KJIETKH Jie-
JKHAT B OCHOBe IIporecca (aromurosa '
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4. Halinure BepHBIE YTBEDIRICHMIH

a) CnmoCoOHOCTE NJAABMATHYECKON MeMOpaHBI OKPYIKATH
TBEPAYI0 HACTHHY HHIIHM U IIepeMeIaTh ee BEYTDH KJETKH Je-
HUT B OCHOBe mponecca audxbysum

6) pnbocoM HeT Yy BHpPYCOB

B) KJIETOUHAJ CTEHKA eCTh ¥ HeKOTOPEIX KJIEeTOK YKHBOTHEIX

I) XJIOPONJAACTEl MOTYT TEPATH XJOPOQUIA M OKpPANIABATL-
Cf B JKEJTHIH IBer

A) KryTuKH GakTepuii He NOXOXKHM HA MMTYTHKH 2YKapHOo-
THYECKHX KJETOK

€) LeHTPUOJHN eCTh V¥ BCeX 3YKAPHUOT

5. HaliguTe BepHBIe YTBepKIACHHH

a) ocHoBHaA udacTh AT® B KjeTke ofpasyercda NpPH OKUC-
JIeHUM OPTraHHYecKHMX BEIIeCTB

0) XeMOCHHTEeTHKM — HEeMHOI'OYHMCJEHHafd I'pynna opraHus-
MOB, He Hrpawiasa Goabmoil poau B 6Hocdepe

B) OCHOBHOI pe3yJabTaT (GOTOCHHTe3a -—— 3alacaHWe 3Hep-
FHH B MOJIEKYJ8X TJAIOKO3BI

r) arMocdepHHI KHCAOPOR ofpasyeTca IOpPH PAa3IOMEeHHH
JHOKCHIA YIIepoaa B Xoae (POoTOCHHTE3A

A) TeMHOBafg dasa GOTOCHHTE3a HAIHBAETCA TAK IHOTOMY,
YTO MOMKET NMPOHMCXOANTHL TOJIBKO B TEMHOTE

e) depMeHTBHI, YUYACTBYIOUIHNE B OKHCAHTENLHOM dochopn-
JHUPOBAHHH, 3aKpelieHh B MeMOpaHe MHTOXOHAPHI

6. HadiinTe HeBepHLIE YTEEPHKACHHS .

OTKIOHEHNe OT MeHeJeBCKNX PACIIeIIeHNH MoXkeT ObITh
pe3yABTATOM

a) CHIXKEeHHOH KHUSHeCIIoCOOHOCTH OIIpelesIeHHOro THUIIA raMer

6) Manoro KoJHYecTBA TPOAHAJHSHPOBAHHBIX NMOTOMKOB

B) DPACIONOXEHHA TeHOB B XPOMOCOMAX

I) IepeKpecTa XpoMocoM B Meiiose

) HAaIuIHA MHOMXeCTBEHHEX ajjiesiel OZHOro reHa

e} Gecmosore pasMHOKEHUSA

7. HalinuTe BepHBe yTBePEICHUHA

K myranmuam oTtHOCAT

a) U3MeEeHHe 4YHCJIa XPOMOCOM

0) uaMerenne (hpeHOTHIIA OPraHM3Ma IIOA BJAUSHHEM BHEII-
He#t cpeanl

B) BC¢ M3MeHCHHSA OPraHW3Ma, IPOH3oLISAINNe B TeYeHHe
YKASHH
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I) MSMEHEHHAA B NepBHUYHOil cTpykType JHK

I) mepecTpoiiku reHoMa B xofe AutdepPeHINPOBKH KJICTOK

¢) uamerennsa B JJHK muToxomapwmii

8. HerounmxoM(aMy) KOMOMHATHRHON H3MEHYHBOCTH fAB-
agetTcA(loTcH)

a) mepecTpoiiky reaoMa B xoje AUGMPEepPeHINPOBKH KJETOK

6) mepexkpecT XpoMocoM B Meiio3e

B) HU3MeHeHHA B NepBH4YHOH cTpykType HHK

T') HEOAHUHAKOBAS HHUBHECHOCOOHOCTHL FaMeT C DASHEIM Te-
HOTHIIOM

J) cAy4daidHadA BCTpeYa raMeT OpPH OILIOAOTBOPEHHH

€) He3aBHCHMOE PacXoKIeHHe XPOoMocoM B Melose

9. HajliinTe HeBeDHBIO YTEeD:KICHHA

a) IPUBHAKH OPraHH3Ma, ONpefesiseMhle T'eHOTHIIOM, He
MEHSIOTCH B TedeHWe JXWSHU ocobm

6) MyTamum MOTYT BEIGHIBATLCSI K8K BHEIDHHMM BO3Aei-
CTBHAAMH, TAK M BHYTDEHHHMH NPHYHHAMU _

B) MOARGMHUKAIHYM B OTJHYHMEe OT MyTAanuilt HOCAT MaCCOBLIN
XapakKTrep

r) BCe MYTaIMH, BHIGLIBAEMEIE MOHHIMPYIOIUM H3JIyYeHH-
€M, BPeOHBI AJA KJIETKH

I} HeKOTOPEIE AJAeTH MOI'YT OBITH NOMHHAHTHBIMH Yy ORHO-
TO IIOJIA B PEleCCUBHEIMH Y APYTroro

€) npoABJeHHe KOJNYEeCTBeHHLIX NPHSHAKOB 38BHCHT OT
BHelWHell cpeibl, A KaYeCTBEHHLIX HE 3aBHCHT

10. HajinuTe HeBEpHBIE YTBeDAACHHA

a) ($peHOTHNNYECKOe MPOABJCHHE OJHMX MW TEX Ke IeHOB
MOXKeT ORITE Pa3JHMYHEIM y pasHEIX ocobelt

6) ogMH reH MOXKeT AeNCTBOBATH HA Pa3HbIe NPHIHAKH

B) MOpGOJOrHYecKHe IPH3HAKN OPraHN3Ma 3aBHCAT OT
AeHiCTBEMA Te€HOB, a IOBeJeHHEe — OT Cpenanl

T) c1ocOOHOCTH ¥ KHBOTHRIX BaBUCAT OT I'€HOB, & ¥ YeJO-
BeKa — OT BOCIIHTAHHS :

1) auddepeHINDPOBAaHHOE COCTOAHNE KJETOK MOXMeT Hacje-
JBOBATHCA B PAAY KJIETOMHKIX HNOKOJEeHUIt

e) suddepeHIRPOBAHHOE COCTOAHHE KJIETOK MOMeT HAacJe-
JOBATLCA NOKOJEeHHUAMH ocobell

139



11. HajinuTe HeRepHBIC YTECPEICHHA

a) peanbHele ODOIYJAAIHM HMKOT/AA He HAXOZATCA B COCTOHA-
HUU DPABHOBECHS

6) 4ACTOTA PELeCCHMBHOrC AJIENIA MOMKET OUYeHE CHJIBHO
PasAWYATHECA B PASHEIX MONYAAINNAX OZHOTO BHJA

B) 3aK0H XapaH—BaitaOepra He geificTByeT B GOJBIIMX I10-
OYyJIALRAX

r) sakoH Xapan—Baiinfepra nmpuMeHAOT AnA OBHADYMKe-
HHA oTfopa N0 JAHHOMY IMPH3HAKY

I) CuellTeHHe I'eHOB BEISLIBAET HapyIleHHe PABHOBECHA B
NONYJIALNAX

€) B MAJBIX NONYJALNMAX HAPYIIeHHMe DABHOBECHA MOXMKET
ORITH CAYYAHEIM

12. Kperio nTHUB ¥ KPBIJAO JeTYIeH MBIIN HASEIBAIOT ro-
MOJQTrHYHBLIMHM OPraHAMH, NOTOMY YTO

a) ofNIHil NMpeAoK NTUL M JeTYYUX MBIIIed HMeJ KPELIO

6) OHM pPa3BHMBAKOTCA M3 OAUHAKOBKIX 3AYATKOB

B} OHH BREIMOJHAIOT OZHY M TY Ke (DYHKIUIO

T) OHH BOGHHMKJIM 34 CUET SBOJIIHMOHHOIO H3MEHEeHHA Iie-
PeAHHX KOHEYHOCTEH WX HOCAedHEro obimero mpeakxa

A) V¥ NPeAKOB TTHUIl M JeTyuMX Mrulieif B xoAae ofpazona-
HAA KPHLNA TIPOHMBOILIHA ORHH H Te Ke MyTalun

€) 5TO AJANITUBHEIC BUJOM3MEHEHIA OAHOIO M TOTO K€ OpraHa

13. HoBnl€¢ r¢eHs MOTYT BO3HHKATH 34 CYET

a) MyTaguil

6) apeitha remos

B) €CTECTBEeHHOr0o OTOOpa

T') AVIVINKANHUHd y)Ke CYIMECTBYIOILIAX TeHOB

A) XPOMOCOMHEIX HepPeCcTPOoeK

€) HepeHoCA TeHEeTHYECKOTo MaTepHaja BHPYCAMH H MO-
OMJIBLHBIMHY 2JIEMEHTAMH

14. Kaxse H3 YTBepXKAeHHI HIIIOCTPHPYIOT FeHETUICCKYIO
M3MEeHYHBOCTh B NONYJAIMHAX vYeoBexa?

a) JIOAW pazjNdaloTcA N0 IpYNNaM KPOBH

6) JoAn paszaUYaloTCA IO IBETY IJa3

B) B NONYIAIMUAX €CTh CTAPEIE M MOJOALIC JIOAH

T) JIOAH PASJIHYAIOTCA IO BOCIIPHMHMYHMBOCTH K HHGMpeKIM-
OHHEIM 3aoJleBaHUAM

) JIOOH TOBOPAT HA PAa3HEIX A3BIKAX

€) JIoAy pasJanyalorcs IO YPOBHIO 00pasoBaHMA
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NMpumnoxeHune

1 oDuxorpamm (nr) = 10"® gamorpamma (HI‘) = 107 muxpo-
rpamma (Mir) = 10™° Mmuwrmurpamma (ur) = 1072 rpamma (r).

1 mentorpamm = 10~° mamorpaMma.

1 nanomerp (um) = 10 3 maxpomerpa (MxM) = 107 M-
MeTpa (MM) = 107° meTpa (M).

JKHpHEIe KHCAOTHI

NN NN COOH
C,,H,;COOH
12 JAYPHHOBAA KHCIOTA
PV N N N N P NN
) COOH
18 10 9
C,;H33,COOH onemnoBas KHCIOTA
10 9 COOH
C,,H;,COOH
_ 18 JIMHONEBAA HHECIOTA
12 13
13 12 10 9 COOH
. C,7H3,COOH
15 16 18 JAHOJeHOBAR Rgcno-ra
12 | 11 9 8 6 5 COOH
— — N T NN
C,gH,,COOH
—_— — SUKOZATICHTACHOBAHA
14 15 17 18 20 KHCJIOTA
11 10 8 7 5 4\//\
~ COOH
C,,H,,COOH
— P —_— AOKO3aTeKCACHOBAR
13 14 16 17 19 20 22 KHCJIOTa
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OTBETbI

3agaan
Xumus KNeTkn M MoaekynsipHaa 6uonorns

7. Ana-Une-JInz-Ana-Tup-®en-Acn-I'uc-Mer-Apr-Hne-Baan,
9. 2:1. 14. 14% T, 36% T, 6% 1I. 17. 6. 19. 104,04 5M.
21. K xouny. 31. Jle#i-Tnr-Cep-Jleii. 32. Apr-Tpn-Tpe-Jleii-
Ana-Acno-Tup-Acn. 33. MeT-Ba.n-JIeﬁ -Tpe-Pen. 34. Oxrono 6 c.
35. 9% . 86. Oxoxo 18%. 54,4 mkm; 227,8 m; 1,122 M.
38. Oxono 5,7 or. 39. ORO.JIO 350 T.

Teneruka n sapomounn

5.%/,. 8./, 9. pp (1), Pp @, P (3), pp (4). 11. Poautemn —
By, bb; omoroMku — Bb, bb. 1/, 15. T'umanaiickme.
16. a) Temume; 6) TeMubIe n muﬂmmmonue 17. a) III nnu
Iulll 6) Il u IV nnu II, III u IV, 18, OGoenosasle M KeHC-
kue, 23. a) Porareie Gennie, Heaporue 6esmie, poraTeie Hajikle,
6e3porne vanesie; 0) Gesporume KpacHule, Gesporue gvannble.
24. /15 26. AAbb ® aaBB. 27 aaBb n Aabb. 32. OJIHBROBBIe,
CHHHE H ﬁe.nﬂe, na. 33. BbI®i®, bbIAd, 1/3 34 /4 mwin 0.

35. 128. 36. '/g,; ceTnOKOMXKHIA npaBma 37. /0563 annbuno-

cul, 38. CcbbddllHrHr u CcBbDdLihrhr. 39. Cepnix, BOpO-
HBIX W, BO3MOMHO, DBIMHX. 40. Aabb n aaBb. 41. OT Mmy-
JaTa go benoroixkero. 42. /32 43, 9/64 45, ITonoBHA KODOT-
KOXBOCTHX, Ju00 Bce cHaAMCKHe, JH60 OOJOBHHaA OeJbIX.
‘46, IlonoBHHA CaMOK BHCJIOKDBLILIE Aa, MOJOBHHA HOPMAJIb-
HEI€ Gd, CAMIILI HopMaJubEEIe a. 47. /.. 48. lipp (1), UPp (2),
liPp (3), liPp (4); 2 LiPp; 1 Llpp 2 ﬁPp 1 lpp. 49. Ceprie
C PACTONLIPEHHBIME KDPHUILAMH ¢ /2), WepHEIe ¢ PaCTONLIPeH-
HRIME KDBLIbAMU ¢/ 4)» CepHIe ¢ HOPMAJLHKIMA KDPEUILAMA
¢ /¢)» U€PHEI® C HOPMAJLHEIMHM KPHIJAbSIMH ¢ /12). 50. a) xo-
POTHOXBOCTEIE M HOpPMaJbHEIe B cooTHOImeHuMH 2 : 1; 6) Bce
OecxXBOCTHIE; B) HOpMaJIbHHe, KOPOTKOXBOCTEIE M ﬁecxnoc'rue
B cooTHommeRyn 1 : 1 : 1. 51. JIn6o Bce NOTOMKM TpeXmajable,
Au6Go MOoJMOBHHA b CaMlIOB H CaMOK NATHOAJLIe, IIOJOBHHA
Tpexnanzie, $2. 1/ese B3, °/3. 55. Bce caMnnl ¢ HODMAJIBHBI-
MH TJa3aMH, /4(3&MOK c OOJIOCKOBUAHEIMN riasaMu. 56. Po-
aurenn XBrt Xt y X*Y: noromkum XEety, XBerixtt,
XX 57, Kowmxa BbssX°X°, motomkn B-SsX°X° m
bbSsX°Y; orew Geno-poixuii. 68. H cpeay caMoK H cpeiH cam-
oB '/, GeckprIbIX, ?/g ¢ BOMOCATHIMM KDBLIBAMM # °/g € HOD-
MAJIEHEIMI KDBUILAMY. B9, Camomr ¢ HOPMAJEHEIMA KPbLIhs-
MH, /4 CAMOK HMMe€eT KPBLIbA C Bmpealcoﬁ 60. /3 BCEX MyX
OyayT ¢ pacTONBIPEHHBEIMH KPBHIIbAMH, /3 — ¢ HOPMAJBHEI-
MH; CPeAH TeX M JPYTHX NOJOBHHA CAMIOB M Y€TBEPTH CAMOK
UMeTEH KPBLIbA CO CAUBMIMMACA KunkaMu. 61. Poxue Ko-

meukn, 63. DO/do (1) m Do/dO (2). 64. 1 :1:1:1. 68. 0,4.
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87. 0,39, 0,47 n 0,14. 68. 40% n 60%. 70. 0,8. 71. 36%
u 48%. 72. 0,59 u 0,41. 73. 1%; 0,081. 74. 0,86 n 0,14;
24%. 75. -0,04. 76. 0,15; 0,03; 0,47. 77. -0,009. 78. 0,6.
gg I-5Ie'r. 81. Pasusx. 82. 0,007. 83, ~0,005%; -0,75% . 83. Her.

TecTroBnie 3amaEUA

XumMus knetTkn M MonekynsapHas Gnonorus
A

112(3(4|5|6|7|8|9|10|11]12[{13]14|15

a|B|r|({r|6}jals|s|lBl6|lal|lB|(B|lalr

B

16. 6, r, e. 17. a, B, e. 18. a, B, A. 19. a, r, e. 20. a, 1, A.
21. 6, r, e. 22. a, B, 1. 238. 6, B, A. 24. a, 6, x. 28. 6, 1, e.

26.B, T, 0. 27. 6, B, ¢. 28. 6, B, A. 29. 6, r, #. 30. a, 1, A.

31.a,06,e.32.0,8, 8. 33.6, 1, 0. 34. 2, T, €. 35. 6, 1, A

36.6, r,e.37.9,8B, 1. 38.6, B, Aa.39.B, T, . 40. 6, T, €.

Crpoerue KIeTK, reHeTUKa U 3BOSIOLNS
A

1123 |4|5|6|7|8(9(10]1112]13

a B a 0 4] 6 B r a a r r r

14 |15(16 |17 (18|19 20 (21 | 22|23 |24 |25 26

aanﬁaﬁrrnﬁnﬁ_ﬁ

B

1.a,B, 1. 2. 6, 1, 1. 3.4, 6,e. 4.6, 1, 1. 5. a, B, €. 6. O,
B, T.7.a,1,¢ 8,6, a6 9 a, 1,0 10, B, 1, €. 11, a, B,
n 12. 6, r,e. 13.a, r, e. 14. a, 6, r. 15, B, 1, €.
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YuyebHoOoe H3JaHHE

Astvumny Ppuropuit Mouceesuy
Cabnuaa Onsra BajleHTHHOBHA
Buconkasa Jlropmuaa BacHIabpeBHA
Boponun Ilasen Muxaiinopuu

BHOJIOTHA
O6maa Guonorunsa
IIpaxTHRYM
10—11 xxacent
YueGHoe mocobme
Ans 00meoGpasoBaTCALHEIX OpraHuzaliHi

Yeaybaéunnsiit ypoeers

IOEHTP ECTECTBEHHO-MATEMATHYECKOI'O OBPA30OBAHHUA

Penaxknusa OGHOJOTHH H £CTeCTBOZHAHMHA
3aB. pepaxnueii 3. I'. 'anonwox
Pegaxtop 1. H. Kyaneyosa

XynomxecTBeHHEIM penaxTop E. A. Muxaiirosa

Buemnee odwopMmuenune O.I. Hsaarosoii

KoMOeioTepHAd BEpCTKA
H TeXHHdecKoe peganTupoeanne O, C. Hsanosaoil
Kopperropm O. B. Epynenro, H, B. Oxynesa, A. B. Pydaxoea

Hanorosaa  aerora — Obwepoccuiickuil  EaaccEpHEATOP OPOAYKOHAHR
OK 005-93—953000, Han, auu. Cepua U Ne 05824 or 12.09.01. ITognuca-
HO B meyaTk 22.03.17. ®opmar 60X90'/,,. Bymara Tunorpadexan. I'apHuTy-
pa SchoolBook, INeuars odceTnaa. ¥4.-H3h. a. 6,48, Jon. tupam 1000 sxa.
3axas N 2821, '

A0 «Hagarenncrso «IIpoceemennes. 127521, Mocksa, 3-if npoesnq Mapou-
B pomu, 41,

Orneuarano 8 Q00 «Tynbexkas THmorpapuas. 300026, r. Tynga, np-r
Jleanuna, 109. -



