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IlosicHuTENAbLHAS 3aIUCKA

MeTtoauueckue pekoMeHJalluy M0 JUMCUUIUIMHE buonorus mpeaHazHauyeHbl JJi BBIIOJIHEHUS
CaMOCTOSITENIbHON paboThl ofywaroummucs no creuuaigbHoctd 35.02.16 Dxcrutyatanuss U pEMOHT
CENTbCKOXO03sICTBEHHON TEXHUKU U 000pY10BAHUS.

CamocrosiTennpHast paboTa BBIIOJHAETCS IO 3aJaHUI0O U TIPH METOJMYECKOM PYKOBOJICTBE
npernojaBartessi, Ho 0e3 ero HemoCpeACTBEHHOI0 yYacTHSI.

Lenbio camMoCTOATENbHON PabOTHI SABJISETCS OBJaJleHHE OOydarolMMcs YMEHUsSMHU paboTaTh C
UCTOYHUKAMH, O00OOIIEHHs M aHaiu3a ydyeOHOro Marepualia, apryMEeHTAallMM COOCTBEHHOM TOYKHU
3peHusl.

Mertonndeckue peKOMEHIalUH 110 CaMOCTOSTENbHON paboTe CTYAEHTOB COJEp)KaT MaTepHalIbl
JUIS1 TIOATOTOBKU K JIEKIIMOHHBIM, MIPAKTUYECKUM 3aHATUAM, K (OpMaM TEKYILEro U MpOMEXYTOYHOI0
KOHTPOJISL.

[IpennoxeHHble B pEKOMEHJALUAX 3a/1aHUs TI03BOJIAT YCIIEIIHO OBJIaIeTh IPO(ecCHOHATbHBIMU
3HAHUSAMH, YMEHHUSIMHU, U HAalIpaBJeHbl Ha (OPMUPOBAHUE OOLIMX KOMIETEH LIUIA:

OK 01. BribupaTh criocoObI perieHus 3aj1a4 npohecCHOHAIbHOM eI TEIbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHbIM KOHTEKCTaM

OK 02. Hcnomnp3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHaluM3a W HWHTEpIpeTaluu
uHbOpMaMu ¥ HHGOPMAIMOHHBIE TEXHOJOTMU JUIsl BBINOJHEHHS 3agad  MpodeccUoHaTbHON
NS TeIbHOCTU

OK 04. D¢ dexTrBHO B3aMMOICHCTBOBATh U pa0d0TaTh B KOJIJIEKTUBE U KOMaH/IC

OK 07. CopelicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Cpelbl, pecypcocOepexeHnIo, MPUMEHATh
3HaHUS 00 M3MEHEHHH KJIMMAaTa, IIPUHIUIIBI OEPEXIMBOIO MPOU3BOACTBA, 3(P(HEKTUBHO JeHCTBOBATH B
Ype3BbIYaHBIX CUTYaLUAX

IIpu BBIMOJIHEHUU CAMOCTOSTENILHOW paboThl OOy4arOLIMHCS CaMOCTOATEIbHO OCYILECTBJISET
cOop, u3yuyeHHe, CUCTeMaTH3alMi0 M aHaiu3 uHpopmanuu, a 3aTeM odopmiser HH(POPMALUIO U

MPEACTABIIAET HA OLIEHKY MPEMOJaBATENs UK I'PYIIIbI

Ne Bun camocTosTensHoM paboTh dopma KOHTPOJIA MaxkcrnManbH
n/m oe
KOJI-BO
OasioB
1. Paborta ¢ ucTOYHUKAMH VCTHBIN OTBET HA 3aHATHH 5

CocraBiieHrEe aHHOTAIUHA

2. CocraBiieHuE ONTOPHOI O KOHCIIEKTa OnopHbIl KOHCIIEKT 5

3. CocraBieHue cpaBHUTENbHON | CpaBHHTENbHAS TaOaMIIA 5




TaOJINLBI

4, JlaGopaTopHbie pabOTHI [TucbMeHHBIN OTUET 5

5. Pemienune 3amau ITuceMeHHBIN OTBET

6. Yyactue B CTYJICHUECKUX | YdacTue B olmuMnouagax | b
OJIMMITHAIAX. MYHHIIMIIAILHOTO, PETHOHAIBHOTO,

Bcepoccuiickoro ypoBHsi.

MeToauyeckne peKOMEHAAUM 110 padoTe ¢ HCTOYHUKAMM

PabGota ¢ MCTOYHHMKAMM OCYIIECTBISIETCSI C IENbI0 MpUOOpeTeHHs] Oo0ydarolMMcsi HaBBIKOB
CaMOCTOSITEJIbHOIO M3ydeHHs YydeOHoro matepuana. PaboTa ¢ HCTOYHMKAMM SBISIETCS BaXXHOM
COCTaBJISIFOLIEH ITPU MOATOTOBKE K 3aHATHUSIM.

JUis MOATOTOBKM K YCTHOMY OIIPOCY HEOOXOAMMO MPOYUTATh TEKCT HCTOYHMKA, BBIACIUTH
IJIaBHOE, COCTaBUTh IUIAH OTBETA, NOBTOPUTh TEKCT HECKOJIBKO pa3. Ha yueOHOM 3aHATHM I OJHO,
TOYHO, JAOCTYIIHO, MPAaBUJIbHO, B3aMMOCBSI3aHO M JIOTUYHO H3JIOXKHUTh MaTepuai, WUIIOCTPUPYS NpH
HEOOXOIMMOCTH MPUMEPAMH.

PaGora ¢ uCTOYHMKOM MOXET ObITh HpeaJiokKeHa B (opMe aHHOTHPOBaHUS. AHHOTAIUsA
MIO3BOJISIET COCTaBUTh OOOOIIEHHOE MpelICTaBleHHe 00 HCTOYHMKe. [l cocTaBieHUS aHHOTAIMH
HEOOXOMMO OTBETHTh Ha CIIEAYIOIINE BOIPOCHI:

1. ®amunus aBTOpa, MOJHOE HAMMEHOBAaHUE PadOThI, MECTO U T'OJT U3TaHMUS.
2. Bug uznanus (craThs, yaeOHUK, U TIP.).
3. llemu u 3aa4n U3IaHUS.
4. CTpyKTypa U3/1aHUs ¥ KPaTKUM 0030p cofepkaHusi paboThI.
5. OcHOBHBbIE ITPOOJIEMBI, 3aTPOHYTHIE ABTOPOM.
6. BBIBOIBI U IIPE/IJIOKEHHSI aBTOPA MO PEIIEHUIO BbIIEJIEHHBIX POOIIEM.
HcTouyHMK aHHOTUPOBAaHUS OIpeNeNsieT IpenojaBaTellb, OH JK€ OLICHMBAET aHHOTAIUIO,

C/IaHHYIO B IUCbMEHHOM opme.

MeToanyeckne peKOMEHIANNH MO0 COCTABJIEHHIO OMIOPHOI0 KOHCIEKTA
OHOpHBII\/'I KOHCIIEKT COCTaBJIFACTCA C IICIIBIO O606HI€HI/I$I, CUCTCMATHU3allul MW KpPaTKOro
m3nokennsi uHdopmaruu. COCTaBJICHHE OIMOPHOTO KOHCIEKTa CIIOCOOCTBYeT Oosiee ObICTpoMy
3aIIOMHUHAaHNUIO yqe6Hor0 MaTcpuraia.
CocraBreHue OIOPHOT0 KOHCIIEKTa BKIIFOYAET CIEAYIOIINE TCHCTBUS:
1. Hzyuenue Texcra yueOHOro MaTepuania.
2. OrmpeneneHue TIaBHOTO M BTOPOCTEIIEHHOTO B aHAJTM3UPYEMOM TEKCTE.

3. YcTaHOBIICHUE JTOTHUCCKOM MOCICAOBATCIbHOCTU MCKAY 2JICM CHTAMU.



4. CocraBieHre XapaKTEePUCTUKH IEMEHTOB yu4eOHOro MaTepualia B KpaTkoi (opme.
5. BBIOOp OMOPHBIX CUT'HAJIOB ISl PACCTaHOBKHU aKIICHTOB.
6. OdopmieHue OnopHOro KOHCIEKTa.

OnopHbII KOHCIIEKT MOXET OBbITh IIPEICTaBJIEH B BUJIE CXEMBI C UCIOJIb30BAaHUEM
CTPENOK JUIsl OINPENIEICHUS CBSI3U MEXIY 3JIEMEHTAMU; CHCTEMbI T€OMETPHUECKUX (UTYP; JIOTHUECKOi
JIECTHULBI U T.JI.

O1eHKON OMOPHOrO KOHCIEKTAa MOYKET CIy’KUTh KaueCTBO OTBETAa, KaK CAMOIo CTYJEHTa, TaK U
JIpyTHX CTYJIEHTOB €ro HcCIOoib30BaBIIMX. lIpernogaBarens TakkKe MOXKET IPOBEPUTH OIMOPHBIE
KOHCIIEKTBI, CAAHHbIE B MHUCbMEHHOM (opMme. JlonmyckaeTcsl MpoBeleHne KOHKYpca Ha caMblil JTyqIIu i
KOHCIIEKT IO CIEAYIOIIUM KPUTEPUSAM: KPAaTKOCTb (POPMBI; JIOTMYHOCTh W3JI0KEHHUS; HarJsSAHOCTh

BBIIIOJIHCHHA; YHUBCPCAJIbHOCTb COACPKAHUA.

MeToauyeckne peKOMEHAAIUH 10 COCTABJICHHUIO CPABHUTEIbHOM TA0IHIbI

CpaBHuTenbHAS TA0JIMIIA COCTABIIACTCS C LIENBIO BBISBJICHUS CXOJCTB, OTIWYUHN, MPEUMYIIECTB
Y HEIOCTaTKOB aHAIU3HPYEMBIX 0ObEKTOB.

Kputepuun nng cocraBiieHusi CpaBHUTENbHOM TaOIMLbl IpeasaraeT mperojaBatenb. CTyIeHT,
CaMOCTOATEIHLHO CHOPMYITMPOBABIINA KPUTEPUHU JIJIsI CPABHEHUS, TTOIYYAET JOMOJHUTEIbHbIE OaJlIbl.

[IpoBepka u OlleHKa CPaBHUTEIHHOM TaOIUIBI OCYIIECTBISAETCS MPENoIaBaTesieM B MUChbMEHHOMN

dopme.

MeToauveckne peKOMEHAAI UM 110 BHINOJHEHNI0 MPAKTUYECKUX PadoT

1. TloaroroBky Kk KaJa0My MPaKTHYEeCKOMY 3aHSATUIO CTYJAEHTBI IPOBOAAT MO y4eOHMKY, 3aMHCSIM B
pabouyux TeTpaasx U PyKOBOJACTBY K MPAKTUICCKUM pabOTaM.

2. Pa6oTel 0QOPMIIIIOT YEPHWJIAMH OJHOIO IIBETA AKKYPaTHBIM M DPa300pYMBBLIM  HOYEPKOM.
I'eomeTrpuyeckre MOCTPOEHUS CIEAYEeT BBIIOJHATH KapaHAAIIOM C TIOMOINBIO YepTEXHBIX
UHCTPYMEHTOB.

3. Bce paboThl BBIIONHAIOTCA B TEeTPajd Ajis NMPAKTUUECKUX 3aHATUH, OTMEJaeTcs aaTa, HOMeED,
Ha3BaHME MPAKTUYECKON paboThl, I1eNlb, KPATKOE
OIKCAaHUE W KPATKHE BHIBOJIBI.

4. HpI/ICTynafl K BBITIIOJIHCHWIO, BHUMATCIIBHO U3YUNUTC MCTOAUYCCKHUC YKAa3aHUA K pa60Te.

. y,[le.HI/ITe BHHMAaHHUEC BOIIPOCAM IJIA CAMOKOHTPOJIA.

[IpakTueckass paboTta cuMTaeTcsi BHIMOJHEHHOM, €CIIM OHa COOTBETCTBYET KPUTEPHSIM, YKA3aHHBIM B

HpaKTHqCCKOfI pa60Te. Ecmu CTYACHT UMCECT IPOIYCKH MPAKTUICCKHUX 3aHATHU T10 YBa)I(HTeHBHOﬁ HIIN



HEYBKUTEJIBHON MPHUYMHE, TO BBHINONHAET paboTy BO BpeMs KOHCYJIbTALlMi, OTBEACHHBIX TPYIIE MO
JTAHHOW NUCILIAIUINHE.

K mpoMexyTo4HOW aTTeCTAllMH MO AMCIMIUIMHE CTYJICHT JONMYCKACTCS MPU YCIOBHH BBITIOIHEHUS
oonpmieit gactu (80%) MpeayCMOTPEHHBIX MPOrPaMMON MPAKTUYECKUX PabOT Ha OIEHKY HE HIDKE

«YAOBJICTBOPUTCIILHOY.

3aganus 1Sl CAaMOCTOSATEIbHON padoThI

[TpakTiueckas padora Ne 1
CpaBHEHHE CTPOSHUS KIETOK PACTCHUU U JKUBOTHBIX
Ilenb: 03HAKOMHUTBCS C OCOOEHHOCTSMHU CTPOEHHUS KIJIETOK PpACTeHMH M IKUBOTHBIX OPraHU3MOB;
M0Ka3aTh MPUHIUIHAIBHOE €IUHCTBO UX CTPOCHUS.
XoJ 3aHATUA:
1. 3yunTs KpaTKHE TEOPETHIECKUE CBEICHHS;
2. BBINONHUTD 3aaHUsL;
3. Caenath BBIBOJ IO paboTe;
4. TIoAroTOBUTH 3aIUTy PabOTHI O KOHTPOJIEHEIM BOIPOCAM.
KpaTtkue TeopeTnueckue cBeCHUS:
CX0ACTBO B CTPOCHHH KJIETOK 3yKapHoT. Celiuac HeNb3sl C MOJHOM YBEPEHHOCTBIO CKa3aTh, KOTJla U KaK
BO3HUKJIA Ha 3emMJiie Ku3Hb. MBI TaK’Ke TOYHO HE 3HAEM, KaK MHUTAIUCH NEePBbIC KUBBIE CYIIECTBAa Ha
3emme: aBToTpopHO WM reTepoTpodHO. HO B Hacrosmiee BpeMsi Ha Hamleld IJIaHETE MHUPHO
COCYIIECTBYIOT IPEACTABUTENN HECKOJIBKUX IIaPCTB JKUBBIX CcylIecTB. HecMoTpst Ha GonbIioe pa3andne
B CTPOCHHUH M 00pa3e )KU3HU, OYEBUIHO, YTO MEXKTY HUMHU CXOJCTB OOJIbIIE, YeM pa3JIUYHii, U BCE OHH,
BEPOSITHO, UMEIOT OOIIUX MPEIKOB, KUBIIMX B JAIEKOH apXeickoi ape. O Ham4Iuu O0IIUX «IeTyIIeK»
U «0albymieK» CBHUIETENBCTBYET IENbIA PsiA OOIMIMX MPU3HAKOB Y KIETOK JYKAPUOT: MPOCTEUIIHX,
pacTeHuid, TpuOOB U )KUBOTHBIX. K 3TUM npr3HAKaM MOXHO OTHECTH:
OOIIMI TIJIaH CTPOEHUS KIETKH:
- HaJW4ue KJICTOYHOH MeMOpaH®bl,
- I[MUTOIUIa3MBbl, SIpa, OPraHOUIOB;
~ MPUHIMIHAIBLHOE CXOACTBO MPOIECCOB OOMEHA BEUIECTB U DHEPTUH B KIETKE;
—- KOAMPOBAHUE HACIEICTBEHHOW MH(POPMAIINH P MOMOIIU HYKJIEHMHOBBIX KHCIIOT;

— C€AHMHCTBO XUMHYECCKOI'O COCTaBa KJICTOK,

CXOOHBIC MMPOLUECCCHI ACJIICHUA KIICTOK.

Paznuuus B cTpo€HUM KIETOK pAaCTEHUM U )KUBOTHBIX.



B nmpomecce 3BoNIOLMH, B CBA3M C HEOJMHAKOBBIMH YCIOBHSMH CYIIECTBOBAHHS KJIETOK
IPeACTaBUTENICH pa3NUYHBIX LAPCTB JKUBBIX CYIIECTB, BO3HUKIO MHOXECTBO OTIMuYui. CpaBHUM
CTPOCHHE U KHU3HENEATEILHOCTh KJIETOK PACTEHWH W J)KMBOTHBIX. | TaBHOE OTIIMYME MEKIY KIIETKaAMH
3TUX JBYX IAPCTB 3aKJII0UYaeTcs B criocode ux nmutanus. KieTku pacTeHuit, coqepxaiie XI0poriacTsl,
ABISIFOTCSL  aBTOTpodaMu, T. €. caMH CHHTE3UPYIOT HEOOXOAMMbIC ISl SKU3HEIeSTeIbHOCTH
OpraHMuYecKHe BEIIeCTBa 3a CUET HHEPruu cBera B mporecce (orocuHTe3a. KiIeTku >KMBOTHBIX —
reTepoTpodBbl, T. €. HCTOYHUKOM YTJIepoia JJIsi CHHTEe3a COOCTBEHHBIX OPTaHUYECKUX BEIIECTB JIJISl HUX
SIBIISIFOTCSI OpPraHMYECKHE BEIIECTBA, MOCTYNAIOIINE C MUIICH. DTH jKe MUIIEBhIC BEIIECTBA, HAIPUMED
YIIIEBOMBI, CIyKaT JJIsl )KUBOTHBIX MCTOYHHKOM 3HEpruu. ECTh W MCKITIOUEHHs], TaKHE KaK 3eJICHBbIC
KTYTUKOHOCIIBI, KOTOpPBIE Ha CBETY CHOCOOHBI K (DOTOCHHTE3y, @ B TEMHOTE IHTAIOTCS TOTOBBIMH
OpraHM4ecKMMH BelecTBamu. J{imst obecreyeHus (OTOCHHTE3a B KIETKAX PACTEHUI COIepKaTcs
IUIACTU/IBI, HECYLIHE XJIOPO(UIUT U APYTHE IIUTMEHTEHI.

Krnerounas Teopust BKIIOYAET CIEAYIONHE OCHOBHBIE ITOJIOKEHUS:

1. Knerka — onemeHTapHas eIMHUIA KMBOTO, CHOCOOHAS K CaMOOOHOBJIECHHIO, CAMOPETYJUU U
CaMOBOCITPOM3BEICHUIO 1 SBIISIOMIASACS SAMHUICH CTPOEHHS, ((YHKIIMOHUPOBAHUS U PA3BUTUS BCEX
KHUBBIX OPraHU3MOB.

2. KneTku BceX HMBBIX OPraHM3MOB CXOJHBI 110 CTPOEHHMIO, XMMHYECKOMY COCTaBYy M OCHOBHBIM
TIPOSIBJICHUSIM KH3HEEATEILHOCTH.

3. Pa3MHOXeHME KIETOK MPOUCXOIUT ITyTeM JeNIeHHs HCXOMHOM MaTepH HCKOM KIETKH.

4. B MHOrOKJIETOYHOM OpPraHM3ME KIETKH CIEMUATM3UPYIOTCS 10 QYHKIHUAM M 00pa3yloT TKaHH, U3
KOTOPBIX TIOCTPOCHBI OpraHbl M HUX CHCTEMBI, CBSI3aHHBIE MEXIY €000 MEXKKIETOUYHBIMH,
TYMOpPaJIbHBIMH U HEPBHBIMHU

Xon paboTshI:

1.3amanus Ui CaMOCTOSTETLHOT'O BBITTOJTHCHHS:

1. CpaBHUTE KIIeTKH MeXLy cOOOIt, 3apHCOBATh X, 0003HAYMTH MX OPTAHOU/IBI U YACTH KJIETKH.

JKuBoTHas KJleTKa: mJjla3MaTHYecKas MeM6paHa; IMHMHOOCTO3HBLIC ITY3bIPbKHU, LUTOILIA3Ma; AP0,

SIIPBIIIKO; SIIEPHBIA COK; XpPOMOCOMBI; KierouHblid 1eHTp; IIIC; pubocombr; Anmapat [ ombmxu;
JIM30COMBI; MUTOXOHIPUH; BKJIFOUEHUS

PacTurenpHas KIETKA: KICTOUHAS CTCHKA, I1J1a3MaTH4YCCKaA M€M6paHa;

SIPO; SAJACPHBIA COK; XPOMOCOMBI; LHMTOIUIa3Ma; KjiaeTouHbld 1eHTp; DIIC; pubocoMBbI; BaKyolb C

KJICTOYHBIM COKOM; XJIOPOILIACThI; BKJIFOUYCHU A, ITOPHI
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2. CXO,I[CTBa " pa3jiniusg 3aHCCUTE B IIPCjlaraCMyro Ta6J'II/IHy2

CxoncTBa: Pazmiuns:

1. PactutenpHas: DKuBoTHas:
2. 1. 1.

3. 2 2.

4. 3. 3.

0. 4 4.

N T.1.

3. CpaBHeHHE KJIETOK PACTEHHMIi U )KHUBOTHBIX

[Ipn3Haku

Kitetka pactenuii  |KieTka »KUBOTHBIX

1. Coco0 nuranus

. Kiterounag crenka

. Ilmactuapr

. Bakyonu

. 3amacHou yryieBoj

. Crioco6 xpaHeHust NTUTaTeIbHBIX BEIIESCTB

. llentpuonu

2
3
4
5. Cunre3 ATO
6
7
8
9

. lenenne




Bomnpock! i1 caMOKOHTpOIS:
1. B yém npuumnHa cX0JCTBA U Pa3INyMs PACTHUTEILHON U AKUBOTHON KIETKH.
2. TlonbiTaiirecnh OO0BSICHHUTD, KaK II1J1a SBOJIIOLUS PACTUTEIILHON U )KUBOTHON KJIETOK.

3. BrImuimmTe OCHOBHBIE MOJI0KEHHs KJIETOUHON TEOPHH.

OTmerbTe, KaKoe U3 TOJ0KEHUI MOKHO 000CHOBATh POBEACHHON pabOTOiA.

Paznen 1 Yuenue o kierke

Tema «OOMeEH BelIECTB U MPEBPALLEHUE SHEPTUU B KIIETKE.

[NPAKTUYECKAS PABOTA Ne 2
Pewenne 3amau no reme: «HykneMHOBBIE KUCTOTBDY.
Lenb: HAyYNUTHCS MPUMEHATh TEOPETHUUECKHE 3HAHUS (MCIOIb30BATh MPUHIIUIT KOMIUIEMEHTAPHOCTH U
npasmio Yapradda) ans pemenus 3agad no reme «HykiaeMHOBbIE KMCIOTBD), MOJEIHUPOBATH MPOLIECC
nepeaadu HaclaeCTBEHHONW HHpopMaluu, opMUPOBATH YMEHUE CPAaBHUBATH U aHAIU3UPOBATH.
OO6opynoBaHue: CripaBOYHBIC JaHHEIE.
CrnpaBo4HbIE JaHHBIE:

— OTHOCHUTENbHas MOJIEKYJISIpHAs Macca OJTHOT 0 HYKJIeOTHAa MpHHUMaeTcs 3a 345 r/Moib

- MoOIeKyJsIpHas Macca OgHONW aMUHOKHCIOTH — 110-120 r/momnb

- paccrosiHue MEeXIy HyKieoTuaamu B nienu monekyisl JIHK (= nnmmna ognoro Hykneoruna) - 0,

34 am

- KOMILUIEMEHTaApHOCTh HyKJIeOTU10B: A=T; I'=1]

- mnpaBwia Yapradda:
2(A)=2(T)
2(I) = 2.(I0)

Y(A+T) = Y(T+I)
Y. - 3HaK CyMMbI
- uenun JIHK ynepkuBaroTcs BOJOPOAHBIMH  CBSI3SIMH, KOTOpBIE OOpa3yrOTCI MEKAY
KOMIUIEMEHTAPHBIMH a30THCTHIMH OCHOBAHUSMH: aJ€HUH C TUMHHOM COCIMHSIOTCS JIBYMSI

BOOOPOAHBIMU CBA3SMU, 4 TYAHUH C IUTO3UHOM - TPEMH.

[Ipumep Nel. Ha ¢parmente oguoit Hutn JIHK HYKICOTHABI paciONOXKEHbI B MOCIEIOBATCIILHOCTH: A -
A-T'-T-II-T-A-II-T"-T-A-T.
OnpeaenuTe NPOLIEHTHOE COAEPKAHUE BCEX HYKJICOTHI0B B ’TOM T'€HE U €ro JUIMHY.

Pemenne:



1) nocTpanBaemM BTOPYIO HUTh (11O MPUHITUITY KOMILIEMEHTAPHOCTH)

A-A-T-T-II-T-A-II-T-T-A-T

T-T-II-A-T'-A-T-T'-II-A-T-A

2) > (A+T+L+D)= 24, u3 vux ) (A) =8 = (T)

24 —100%

8 —x % orcroga: x =33,4%

3) Y (A +T+I+D)= 24, u3 vux Y (') =4 = > (1)

24 —100%

4 —x% orcroma: x = 16,6%

4) monexyna JIHK nBynenouedHas, mo3ToMy JUIMHA T€Ha paBHA JuIMHe ofHoW nenu: 12 ¢ 0,34 = 4,08

(HMm)

[pumep Ne2. B monekyne JHK Ha momo muTuanioBeix HykiIeoTunoB npuxoautcs 18%. Omnpenenute
MPOLIEHTHOE COIEp)KaHUE APYTrUuX HyKJeoTua0B B 3Toil JTHK.

Pewenne:

) —-18%=>T—18%, T.x. Y (I') = > ()

2) Ha nonro A+T npuxoxutest 100% - (18% +18%) = 64%, 1.e. 10 32%

ITpumep Ned. B monekyine JIHK obnapyxeHo 880 ryaHUI0BBIX HYKJIEOTHI0B, KOTOPBIE
cocTaBISIIOT 22% oT o01iero yncia HykineotunoB B 3Toil JTHK. Onpenenure:

a) CKOJIBKO JIpYTuX HyKJIeoTua0B B 3Toi JIHK?

0) KaKoBa JUIMHA 3TOrO hparMeHTa?

Pemenue:

1) >(I)= ()= 880 (310 22%)

Ha nomo npyrux nykineotunoB mpuxogutcs 100% - (22%+22%)= 56%, 1.e. no 28%
J1is BBIYM CIIEHUS KOJIMYECTBA ATUX HYKIIEOTHIOB COCTaBIIsIEM

niporopruio 22% - 880

28% - x orcroma: x = 1120

2) nuis onpenenenus anuabl JJTHK HY»)HO y3HATh, CKOJIBKO BCETO HYKICOTHIOB COAEPKUTCS B 1
(21178

(880 + 880 + 1120 + 1120) : 2 =2000 (HYyKI1.)

2000 « 0,34 = 680 (um)

[Ipumep Ned. Jlana monekyna JIHK c otHocutensHOM MonekyisipHoi maccoi 69000, u3 Hux 8625
MPUXOAUTCS Ha JIONIO aJICHUJIOBBIX HYKJICOTHAOB. HaliuTe KOMMYECTBO BCEX HYKJICOTHIOB B ITOH

JIHK. Onpenenute IauHY 3TOro (hparMeHTa.



Pewenne:

1) T.x. oTHOCHTENIbHAS MOJICKYJIIpHAS Macca OJHOr0 HYKJICOTHIA ITPUHUMAeETCs 3a 345 1/MoJib, TO
69000 : 345 =200 (myxneotunos B JJHK)

8625 : 345 = 25 (aneHmnoBbIX HyKJI€OTHAOB B 3TOM JTHK)

2) Y(T'+1D) =200 — (25+25)= 150, T.e. ux mo 75.

3) 200 HykI€0THIOB B ABYX Liensx => B ogHoi — 100.

100 - 0,34 = 34 (um)

ITpumep Ne5 JIe uenu JIHK ynepkuaroTcs npyr npoTuB Jpyra BOIOPOAHBIMU cBs3siMu. Onpenenure
YHUCIJIO JBOMHBIX U TPOWHBIX BOAOPOAHBIX cBsa3er 3Tou nenu JHK, ecnu n3BecTHO, 4TO HYKIIEOTHIOB C
TUMHUHOM — 18, ¢ uto3uHOoM — 32 B 0o6eux nemsx JJHK.

Pewenne:

1) TuMUH Cc aICHUHOM COEAMHSIOTCS IBYMS BOJOPOIHBIMU CBSA3IMU. ECii HYKIIEOTHI0B C

TUMHUHOM — 18, TO aIcHUIIOBBIX HYKJIEOTHAOB Toke 18. CiienoBarenbHo, MEXIY HUMU

BO3HUKAET 18 NBOMHBIX BOJOPOAHBIX CBS3EH.

2) [InTO3MH ¢ T'yaHUHOM COEIUHSAIOTCSA TPEMsI BOJOPOAHBIMHU CBA3SIMU. EciM HyKI€0THA0B €

LUTO3UHOM — 32, TO ¢ T'yaHUHOM ToXe OyzeT 32. 3HauuT MeX Ay HUMHU BOSHUKAET 32 TpoiHbIe

BOOOPOAHBIC CBA3H.

3agauu ISl CAMOCTOSITEIbHONU paboThI

3agaua Nel.

Ha ¢parmente ognoit Hutu JHK Hykneotuasl pacnonoxens! B nocienaoBarenbHoctu: A-A-I'-T-11-T-
A-1I-I'-T-A-T. Onpenenute NpoLEHTHOE COEPKaHUE BCEX HYKJIEOTUIOB B 3TOM I'€HE U €r0 JUINHY.
Samaua Ne2.

B monekyne JIHK Ha nomo muTHAMIOBBIX HYKJI€OTUAO0B npuxoautcs 18%. Onpenenure NpoLEHTH 0e
coJlepKaHue Npyrux Hykiaeotuaos B 3tor JTHK.

3agaua Ne3

B monexyne JIHK obnapyxxeno 880 ryaHUIOBBIX HYKJICOTHIOB, KOTOPbIE COCTABISIIOT 22% OT 0011ero
yucia Hykieotu 0B B 3Toit JIHK.

OmpenenuTe: a) CKOJIBKO IPYTrux HyKJIeoTu10B B 3Toi JJHK?

0) kakoBa JuIMHA 3TOrO parMeHTa’?

3agaua Ned. Jlana monekyna JJHK c otHocurenbHoil MonekymsipHoi maccoir 69000, uz Hux 8625
MPUXOAUTCS Ha JIONIO aJICHUJIOBBIX HYKJICOTHAOB. HalignuTe KOIM4ecTBO BCEX HYKJIEOTHIOB B 3TOM

JIHK. Onpenenute auHY 3TOro pparMeHTa.



3amaua Ne5. B monekyne JIHK TtumunoBbIe HyKineoTunbl cocTaBisiioT 10% oT 00IIero Koim4ecrsa.
OnpenenuTs TPOLEHTHOE COJlEp KaHUE APYTUX BUJIOB HYKJICOTU/IOB.

3agaua Ne6. Onpenenure nnuny ¢pparmenta JJHK, ecnu ee nemouka cocrout u3 350 ryanunoBsix u 300
THUMHUHOBBIX HYKJICOTHIOB.

3agaua Ne7. B monekyne /IHK naxonurcst 1250 Hyk/I€OoTHA0OB C THMUHOM, 4TO cocTaBiseT 20% o1 ux
obmrero yncia. Onpenenure, CKOIbKO HYKJICOTHIOB C aJCHUHOM, ITATO3MHOM U T'yaHUHOM COJEPKHUTCS
B oTnenpHOCTH B Mostekyiie JIHK. OtBer nosicHure.

3agaua Ne8. B cocraB monekynsl JIHK BxoauT 286 ryaHunoBsIX HYKJIEOTHA, 4 MACCA BCEX THMHUHOBBIX
HYKJIEOTUI0B cocTaBiisieT 28980. OnpenenuTe KOJIMUYECTBO BCEX HYKICOTUOB U MOJIEKYJISIPHYIO Maccy

moutekyisl JIHK.

Paspnen 1. Yuenue o KieTke

Tema «OOMeEH BelIECTB U MPEBPALEHUE SHEPTUU B KIIETKE.

ITPAKTUYECKAS PABOTA Ne 3

Pemenne 3aga4d mo teMme: «OOMEH BEIIECTBY

Lens: mpomomkuth GopMUpOBaHKME 3HAHUK 00 OCHOBHOM IpoIlecce 0OMEHa BEIEeCTB — OMOCHHTE3E
Oenka; 00 OCHOBHBIX dTamax JHEPreTHYECKOro OOMEHa; MCIOJb3ysl TEOPETUYECKUE 3HAHUS 10 TeMe
«OOMeH BeIecTB», 0OTPadOTaTh YMEHUS YUAIMXCs PelIaTh 3a/1a4H 110 MOJIEKYJISPH Ol TeHETHKE.
OOopynoBanue: TaOMMIlAa TEHETHYECKOrO KOJa, Ta0jWIla C TMOJHBIMH HA3BaHHWSAMH JBAJIATH
AMHWHOKHCJIIOT, BXOOAIIIUX B COCTAaB O€EJIKOB.

Tabauya cenemuueckoco Kooa

Bropoe ocnoBanue
IIepBoe Tperbe
OCHOBaHHE OCHOBaHHE
Y (A) @) A(T) ' (1)
Oen Cep Tup uc Y (A)
Y (A) ®en Cep Tup uc I )
Jlein Cep - - A (T)
Jlei Cep - Tpu I" (L)
Jlen [Ipo I'nc Apr v (A)
o @) Jlen [Ipo I'nc Apr I )
Jleit IIpo I'mu Apr A (T)
Jleit IIpo I'mu Apr I' (L)




Une Tpe AcH Cep v (A)
A (T) Une Tpe AcH Cep 0 I

Nne Tpe JInz Apr A (T)

Mer Tpe JInz Apr I" (L)

Ban Ana Acn I'mn v (A)
I (1) Ban Ana Acn I'mn 0 I

Ban Ana I'ny I'ma A (T)

Ban Ana 'y ['mu I" (L)

Jlsaoyamv amunokuciom, 6Xo0auuUx 6 cocmaes beiKos

Coxkpai. Ha3B. AMuHOKHCIIOTA Coxkpani. Ha3B. AMUHOKHCIIOTA
Ana AnaHuH Jlen Jletinuu

Apr Apruaus JInz JInzun

AcH AcnaparvH Mert MeTtuoHuH
Acn AcnaparuHoBas K. ITpo [Tponun

Ban Bamun Cep Cepun

I'uc I'uctnauu Tup Tuposun

I'mu IR 00%0c Tpe Tpeonnn

I'ma I'myramun Tpu Tpunrodan
I'ny ['myramMmunHoBas K. den deHunanaHuH
Une H3zoneiunn [uc Hucrenn

TeopeTnueckrue CBEAECHUS

L'en — 310 yuacrok JIHK, konupyromuii onpeneneHHsiii 6enok. Manelimee nsmenenue ctpyktypst JJHK
BEJEeT K M3MEHEHUsM Oellka, YTO B CBOIO Ouepelb M3MEHSET Lielb OMOXMMUYECKHX peakUui ¢ ero
Y4acCTHUEM, ONPEAECIAIOMIMX TOT WJIM MHOW MPU3HAK WA CEPUIO MPU3HAKOB.

[lepBuuHnas cTpykTypa OemnKa, T.€. MOCIEA0BATEIILHOCTh AMUHOKHUCIOTHBIX OCTAaTKOB, 3amM(poBaHa B
JIHK B BHIE mociaemoBaTeIbHOCTH a30THUCTBIX OcHOBaHMi afeHuHa (A), TumuHa (T), ryanuna (I') u
uurosuHa (1), Kaxnas aMmuHOKMCI0Ta KOIUPYETCSl OAHOM MIIM HECKOJIbKMMU MOCIIEN0BATEIbHOCTSIMU

U3 TPEX HYKJICOTUIOB — mpunjiemamu (KOOOHAMU,).

Cunresy Oenka mpenmectByer mnepeHoc ero koma ¢ JIHK na mndpopmanumonnyro PHK (mPHK) —
MPAHCKPUNYUAL. HpI/I TPaHCKPHUIIIHWHU BBIIIOJIHACTCA IIPUHIMII OOIIOJIHCHUA, UM KOMIIJICMCHTAPHOCTHU!

A, T,I'u I B JHK cootBerctBytoT ¥V (ypaumn), A, Ll u I' B uPHK.




HenocpenctBenno cunTte3 Oenka, WM mpaxciayus, TPOUCXOIUT Ha pubOcOMe: aMHUHOKUCIIOTHI,
MoJHOCUMEBIE K pubocome cBoumu TpaHcrnopTHeiMu PHK (TPHK), coemuHsOTCS B MOIMIENTHIAHYIO
1enb 0enKa COOTBETCTBEHHO TpumaeraMm ocHoBanuii ”PHK.

OnHo3HauHasi CBSI3b MEXKAY MocheaoBaTtelbHOCTAMH HykjaeotuaoB B JIHK u amuHOkuciaoT B
MOJIMTIENITUIHON 1enu OeNka MO3BOJISIET MO OJIHOM M3 HUX ONpEAEeNUTh APYryro. 3Has U3MEHEHHUs B
JUTHK, MOXHO cKa3aTh, Kak U3MEHHUTCS IEPBUYHASI CTPYKTYpa Oernka.

HpI/I PCUICHUHN 3aaa4 DOTOro THUIIA HCO6XOI[I/IMO IIOMHUTh U 00S3aTEILHO YKa3bIBATh B ITOACHCHUAX

CIEAVIONIEe:

- KaXkJlasi aMUHOKHMCIIOTa gocTasisiercs: kK pudbocomam ogHout TPHK, crienoBatenbHo, KOIMUECTBO
aMUHOKHUCIIOT B Oenke paBHO KonmdecTBy Mosiekys TPHK, yuacTBoBaBmmx B cuHTe3e Oerka;

- KaXkJ1ass aMUHOKHCIIOTa KOAUPYETCA TpeMsi HYKJICOTHAAMH (OZHUM TPHUILJIETOM, UM KOJOHOM),
MO3TOMY KOJHYECTBO KOIUPYIOIIMX HYKJICOTHIOB BCEraa B TpHU pa3a Oonblie, a KOJIUYECTBO
TPUILIETOB (KOJOHOB) PaBHO KOJIMYECTBY aMUHOKHUCIIOT B O€IIKE;

- kaxpaas TPHK umeer aHtukonoH, koMmruiemMeHTapHbli konoHy MPHK, mostomy kommnuecTBO
AHTHUKOJIOHOB, a 3HAYUT U B 11e1oM MoJiekys TPHK paBHo konmmuectBy kononoB n”PHK;

- nPHK kommnementapna oanoit u3 uened JIHK, mostomy kommuectBo HykieoruaoB nPHK
paBHO kosmdectBy HykineotunoB JIHK. KomuuectBo TpumieToB, pasymeercs, TaKxke Oyner
OJMHAKOBBIM.

Ipumep Nel. ®parment mosekynsl JJHK coctout u3 HyKJI€OTHIOB, paCIONOKEHHBIX B CIEIYIOIICH

nocnenoBarenbHOCTH: TAAATTTIIAALILIL

Ornpenenure COCTaB U MOCIEA0BATEIIbHOCTh AMUHOKHUCIIOT B TOJIMIIENITUIHOM 1IE€NH, 3aKOIUPOBAHHON B

3TOM y4YaCTKE I'eHa.

Pewenue:

1) BemmuceiBaem nyksieotuasl JJHK 1, paz0ouBast ux Ha TPUILIETHI, MOJy4aeM KOJIOHBI IISTTH

monekyiel JJHK: TAA-ATI-TTIA-AILILIL.

2) CocrasisieM tpurietsl UPHK, komnieMeHTapHble KOOHAM

JHK, u 3anuceiBaeM UX CTPOUKON HUKE:

JHK: TAA-ATT-TIHA-ALILL

Tabmuiia reHeTHYecKoro Koja

nPHK: AYY-VAII-LT'Y-VIT.

3) Ilo TabGauIle KOJOHOB OIpeesaeM, Kakasi aMUHOKHUCIIOTA 3aKOIUPOBAHA KaXKIbIM TPHUILJIETOM

uPHK: Une-Tup—Apr—Tpm.

Tabuiia reHeTHYecKoro Koja

Ilpumep No2. ®parMeHT MOJEKYJIbI COJIEPNKUT AMHUHOKHCIOTHI: aclapardHoOBasl KUCIOTa—aJaHUH—

MCTHOHUH—BAJIMH.

Omnpenenure:



a) CTpyKTypy yuyactka mojuekyisl JIHK, kogupyromniero 3Ty nocieaoBaTeibHOCTh aMUHOKUCIIOT;
0) xonm4ecTBO (B %) pa3mMYHbBIX BUOB HYKJICOTHIOB B 3TOM Y4acTKe I'eHa (B ABYX IIETAX);
B) JUIMHY ATOTO y4acTKa I'eHa.

Pemenue:

1) [To Tabnuue kogonoB Haxoaum TpunieTsl UPHK, koaupyromue kaxyro u3 ykazaHHBIX
AMUHOKHUCIIOT.

benok: Acri— Ana— Mer— Ban

uPHK: TAII-THHA-AYT-T'YY

Ecnu aMMHOKHCIOTE COOTBETCTBYIOT HECKOIbKUMH KOJIOHOB, TO MOKHO BBIOPATh JIIO00H U3
HUX.

2) Onpenensiem crpoenue Tou nenouku JJHK, koropast koguposana ctpoenue uPHK. 15 sToro
IOJ1 KaXKJIbIM KojioHOM Mosekysbl ”PHK 3anuceiBaeM koMIsieMeHTapHbIA €My KOJIOH
moutekyiisl JIHK:

1-1 mens JHK: HTT-LI' T-TALI-ITAA.

3) UtoO6s! onpenenuTs KonudecTBo (%) HYKJICOTUIOB B 3TOM IeHe, He0OX0UMO, UCIOIIb3YS
npuHIUN KomrieMeHTapHoct (A—T, I'-11), moctpouTts BTOpyto nens JJHK:

2-s nens JHK: TALI-THA-ATT-I'TT.

HaxonuMm Komm4ecTBO HYKJIEOTH0B B IBYX LEeNsAxX — 24 HykieoTtuaa, u3 Hux A = 6.
CocrasnsieM npornopuuio: 24 nykineornaa — 100%

6 HykieotuoB — X% X = 25%.

ITo mpasmy Yapradda konmdectBo agennHa B Mmosekyie JJHK paBHO koinn4ecTBy THMHUHA, a
KOJIMYECTBO I'yaHWHA PAaBHO KOJMYECTBY IUTO3MHA. [103TOMY:!

T=A=25%T + A=50%, cnegoBaTrenbHO

I+ =100%—50% = 50%. L1 =T = 25%.

B) Mounekyna JIHK Bcerna nByxiiernodednasi, ee AJIMHA paBHA JUTMHE OJHOM 1ienu. [{nnHa
KaxJ10ro Hykjeoruja cocrasisier 0,34 HM, cie10BaTeIbHO:

12 nykneotrunoB x 0,34 = 4,08 Hm.

Ilpumep Ne 3. benok cocrouT u3 158 ammHokucnor. Kakyro JUIMHY MMeEeT ONpENENsIOIUN €ro IeH,

€CITM pacCTOSIHUE MEXAY IBYMs COCETHUMH HYKJIEOTHAaMHU B cnupaisHoi Mmonekyne JIHK cocraiser
0,347

Pemenue:

1) T.x. kakaasi aMUHOKH CIIOTa KOAUPYETCS TPEMsI HYKJICOTHAAMHU, TO:

158 x 3= 474 (mykneotuaa)

2) Haxonum nmuny rena: 474 x 3,4=161,16 (am)



Ilpumep Ne 4. B cunTe3e OENKOBOM MOJIEKYJbl NMpuHsiM ydactue 145 monexyn T-PHK. Onpenenure

yucio nykiaeotunoB B u-PHK, rene JIHK u xomuecTBO aMUHOKHUCIIOT B CHHTE3MPOBAHHOW MOJIEKYJIE
Oenka.

Pemennue:

1) T.x. kaxxaast T-PHK neperocut 1 aMHHOKHUCIIOTY, TO YUCIIO AaMUHOKUCIIOT B TAHHOM OeliKe =

145.

2) Tak Kak Kaxkaasi aMIHOKHCIIOTa KOJUPYETCs TpeMsl HYKJICOTHIaMH, TO YHCIIO HYKJICOTHIOB B

u-PHK Oynet: 145 x 3=435.

3) T.x. u-PHK cunresupyercs no nuta JJHK, To uncno nykineotunos B onHoit Hutu JJHK = 435,

a B IByX ensx 435 x 2=870.

Ipumep Ne 5. B nuccumumnsnuio Bectynuiao 10 Monekynbl riaoko3bl. Onpeaenuts konmuuecTBo AT
rocyie TIIUKOJIN3a ,II0CTIE SHEPreTHYECKOro ITana U CyMMapHblid 3G eKT AUCCUMUIISAINH.

Pewienue:

3anumem ypaBHenne riukonnza CO6H1206 = 2 [IBK +4H + 2 AT®. [TockonbKy U3 OIHON MOJEKYIIbI
obopasyercs 2 wmonekynbl [IBK u 2 AT®, cnemoBarenbHo, cuHTesupyercs 20 ATD. Ilocne
SHEPreTUYECKOro 3Tama JuccuMuisanuu obpasyercs 36 mosekyn AT®( mpu pacnage 1 MoseKyJibl
[JIIOKO3Bl), cliefoBaTesnbHo, cuHTesupyercss 360 AT®. Cymmaphbiii 3((PeKT TUCCUMMIALUN PaBEeH

360+ 20 = 380AT®

3ajauu Al CaMOCTOSTENBHOIO PEILEHHUS:

1. B aguccummnsanuio BeTynuio 15 monekynsl rimoko3bel. OnpenenutTs koimyectBo AT® mocie
TJIMKOJIN34, TTOCIIe SHEPreTUYECKOro 3Tana U cyMMapHbiil  3h(eKT TuccCuMUIALINN.

2. ®parment oxnoit u3 ueneit JIHK umeer crnenyromee crpoenue: [THTHTATI'LTTL. IToctpoiiTe Ha
Heil u PHK u onpenenure nociaenoBaTenbHOCT aMUHOKUCIIOT BO (PparMeHTE MOJIEKYJIbI OelIKa.

3. ®parment JJHK cocrout u3 72 Hykneorunos. OnpenenuTe Yucio TPUILUIETOB U HYKJIEOTHIOB B U —
PHK, a Taxxe KoIn4ecTBO aMUHOKUCIIOT, BXOSIIUX B COCTaB 00pa3yrolerocs oenka.

4. Xumuueckoe wHccienoBaHue Imokaszano, uro 30 % oOmiero 4ucia HYKICOTUAOB JaHHOMU
uHpopmanmonnoit PHK npuxomurcs Ha ypanun, 26 % - Ha uuto3uH, 24 % - Ha ajeHuH. YTo MOXHO
CKa3aTh O HYKJICOTHJIHOM COCTaB€ COOTBETCTBYIOIEro ydactka asyxienodeunoi JIHK, ciemkom c
KoToporo siBisiercs u-PHK?

5. [MomunenTuaHas 1enb 0AHOro Oesika KUBOTHBIX UMEET CIEAYIOLee Hayalo: JIU3UH —

IIyTaMUH — TPEOHUH — aJJAHUH— QJIAHWH — QJJAHUH — JIM3HH...

C xakoif mocIe10BaTeNbHOCTH HYKJICOTHI0B HAUNHAETCS I'€H, COOTBETCTBYIOIINI 3TOMY OenKy?
Haitgure numny nansoro yyactka JIHK.

6. ®parment JHK wumeer cnepyromyro nocnenoBatenbHOcTh HykiaeotuaoB AT ALITTILIL.

YcraHoBurte HYKJICOTUIHYIO IMOCICAOBATCIbHOCTD T — PHK, KOTOpast CHHTC3UPYCTCA HA JaHHOM



¢bparmeHTe, U aMHHOKHUCIIOTY , KOTOpyio Oyner mepeHocuth 3ta T- PHK, ecnmu Tperuit Tpumier
cootBeTcTBYeT aHTUKOoAoHY T- PHK.( AHTHMKOZOH COCTOMT U3 TpeX HYKJICOTHIOB, KOTOpHIE

KOMIUIEMEHTapHbI OHOMY U3 K010HOB U -PHK).

Paznen 2. Opranusm. PasmMHoXeHHE U MHAUBHAYATbHOE Pa3BUTHE OPraHU3MOB

Tema «Opranuszm — eIuHOE 11eJI0e»

[NPAKTUYECKAS PABOTA Ne 4

CpaBHUTENbHAS XapaKTEPUCTUKA MUTO3a U MeH03a.

Llens: @opMupoBaHue 3HaHUH O MEXaHN3MaX MHTO3a U MEH03a; PaCKPhITHE OCOOEHHOCTEH MPOTEKAHUS
KaXJI0M (a3l MHTO3a M Mei03a, 3aKpelyieHHe 3HAKOMBIX IOHATHH IO JaHHOW TeMe, YCBOCHHE
TEPMHUHOJIOTHH; CPAaBHUTEIbHAS XapaKTepUCTHKAa MUTO3a U MeH03a.

Xon paboThl:

Teopetnueckue cBeeHUs

Mumo3 - crnoco0 JelneHHs SYKapUOTHYECKHMX KIETOK, IMPUH KOTOPOM Kaxaas W3 JBYX BHOBbH

BO3HHUKAIOMUX KJIETOK IIOJIy4acT TCHETHYCCKUU MaTtepual, I/II[CHTI/I‘IHblf/'I HCXOI[HOfI KIJICTKCE.

MuTo3

[Tpodaza CIHpanu3ais XpoMOCcoM (YKOpAadMBAIOTCS), sAepHAs 000J0YKa U SAPBIIIKO
pacmagarTces, MEHTPUOIH PACXOIATCS K MOJIF0caM M (popMUPYETCS BEPETEHO
JICTICHUS

Mertadaza pacroiokeHne XPOMOCOM B IIJIOCKOCTH IKBAaTOpPa, KIETKH COCTOST M3 JBYX
CECTPUHCKUX XPOMATHI, COCTUHEHHBIX IIEHTPOMEPOH (TIEPETIKKOMN)

Amnadaza [HEHTPOMEPBI  JENATCSA, CECTPUHCKHME  XPOMATHIBI  BCEX  XPOMOCOM
OJHOBPEMEHHO  OTHENSAITCA  Jpyr OT Jpyra M pacxomsrcs K
IPOTHBOIIOJIOKHBIM MOJOCaM KIETKH

Tenodaza dbopmupyercss  000JI0uKa HOBBIX  fAnep  (3aBepmiaeTcss  KapuOKHHE3);
JECTIMPANU3YIOTCSI XPOMOCOMBI U BOCCTAHABIIMBACTCS SIAPBILIIKO; TPOUCXOTUT
pasjiesieHue KIEeTKU Ha ABe JoYepHue (IIMTOKUHES)

MwuTo03 — npouecc HenpsAMoro JeJeHUs COMaTUYECKUX KIETOK 3yKapHoOT, B pe3ybTaTe KOTOPOro:
- 00pa3yroTcs [BE JOYEpHUE KIETKH, COAEpKAIIUe CTOJBKO K€ XPOMOCOM, CKOIBKO UX OBLIO B
MaTEepUHCKOH KIIETKE, T.€. 00pa3yroTcs KIETKH, UIEHTUYHBIE POAUTEIbCKOMN.
- B HOpMasibHBIX yCIOBHSX HHUKAaKUX M3MEHEHHH reHeThueckod MHGOpMaIluu He MPOMCXOIUT,
MMO3TOMY MUTOTHYECKOC ACIICHUC MMOAACPKUBACT TCHECTUYCCKYTO CTaOMIBHOCTD KIETKH.
- MHuTO3 JIEKUT B OCHOBE POCTA.

- MHuTO3 JIEXKUT B OCHOBE O€ECIIOI0r0 Pa3MHOKCHUA.



- brnaronapst MUTO3y OCYIIECTBIISIIOTCS MIPOLIECCHI PEr€HEPALIUU U 3aMEHbI OTMUPAIOLIUX KJIETOK
Metio3 - 0coObIi c11oco0 JeneHuss dyKapuOTHYECKUX KJIETOK, B PE3YJIbTaTe KOTOPOI'0 XPOMOCOMHBIM
HabOp yMEHbILAETCS BABOE.

Meiio3 Bkirouaer B cebsi 2 mocienoBaTeNnbHBIX JAeneHus. MHrepdasza Mexay HUMH JIMOO OuYEHb
KOpOTKasi, b0 oTcyTcTByeT BooOmie. Kaxnoe u3 nByx menenuit (I u II) cocrout u3 4-x a3 (kax u
MHUTO3).

| JEJIEHUE

[TPOD®A3A | (46 xpomocom, 92 JIHK) - xpomMocombl YIJIOTHSIIOTCSI, TOMOJIOTHYHBIE XPOMOCOMBI
npuOIMKaKTCA JIpyr K JpYry OuY€Hb OJM3KO - KOHBIOTMPYIOT. BOo BpeMs KOHBIOralMud MOXET
MIPOUCXOANTH KPOCCHHTOBEP, T.€. XPOMOCOMBI OOMEHHUBAIOTCS y4acTKaMu. B pesynbTare MmosiBISIOTCS
HOBBIE KOMOMHAaIMM TpU3HAKOB. B KoHIE mpodas3sl MCUE3al0T SAPBIIIKU, pa3pyliaeTcs saepHas
o0oJiouka, HauMHaeTcs: GOpPMUPOBAHUE BEpPETEHA JAeTICHUSI.

META®A3A | - XpoMOCOMBI, OKa3aBIIMCh B LUTOIJIA3ME, BHICTPAUBAIOTCS 10 «3KBATOPY» KIETKHU, K
UX LEHTPOMEpaM NPUCOEAUHSIIOTCS HUTH BEPETEHA J1EICHNUS.

AHA®A3A | - TOMOJIOTHYHBIE XPOMOCOMBI HAYMHAIOT PACXOIUTHCS K MONOcaM KieTku. Kaxmas
XpOMOCOMa COCTOMT 2-X MOJIOBUHOK - XPOMATH/I.

TEJIO®A3A | - XxpoMOCOMBI iecIHpaTU3yOTCsl, GOpPMHUPYETCS siAepHast 000JI0YKa, HAYNHAET ACIUTHCS

nuromiazma. Oopazyromes 2 Kiemxu ¢ 0OUHAPHBIM (2ANIOUOHBIM) HAOOPOM XPOMOCOM.

NuTepdaza koporkas uimu modtu oTcyrcTByer. Y aBoenue JIHK He mponcxoaurt!

W JEJIEHUE

I[MTPOD®A3A Il (23 xpomocomsl, 46 JIHK) - XpoMOCOMBI YIUIOTHSIFOTCS, SAPBIIIKKA YMEHBIIAIOTCSA U
MCYE3al0T, sAlepHas o00ojoyka pacmajnaercs Ha ¢parMeHThl, HauyuHAeT (OPMHPOBATHCS BEPETEHO
JeNEeHUS.

META®A3A Il - 3aBepiiaercs GpopMHUpOBaHUE BEpPETEHA JIE€JICHMS, XPOMOCOMBI BBICTPAUBAIOTCS IO
LEHTPY KJIETKH, K HUM IIPUCOETUHSAIOTCSI HUTH BEPETEHA J€JICHUS.

AHA®A3A Il - xpoMaTupl OTAEIBHBIX XPOMOCOM PACXOSATCS K pa3HBIM MOTIOCAM KJICTKH.
TEJIO®A3A Il - xpoMOCOMBI CHOBa JECHUPATU3YIOTCS, BEPETCHO ACIICHUS HCUe3aeT, (POPMUPYIOTCS
SOPBILIKK U siAaepHas obosyouka. [lenutcs nuromnazma. B pesynbrare BTOporo aeneHus o0pasyroTcs
KJIETKH C OJMHAPHBIM (TallJIOUAHBIM) HAOOPOM XPOMOCOM, HO KANHCOAs XPOMOCOMA COCMOUM U3 OOHOU
Xpomamuobwi.

buonoruueckoe 3HaueHue mMeio3a:

- 00pa3yroTcs KIETKH C OAMHAPHBIM HAOOPOM XPOMOCOM.

- oOecrieunBaeT HACIEICTBEHHYI0 HW3MEHYMBOCTb OpraHM3MOB Ojarojgaps KOHBIOTAIUH |

KPOCCHHTOBEpY.



3aI[aHI/IeZ Ha OCHOBC HOqueHHOﬁ I/IH(i)OpMaHI/II/I, 3aI10JIHHUTB Ta6m/1uy « CpaBHI/ITeHBHaH XapaKTCpHUCTUKA

MHUTO3a U MEN03a»

CpaBHeHue Murto3 Meiios
Cxoocmea 1.

2.

Paznuqus
1. Yucno

JIeJIEHHUE. JENIEHNS

NeJICHUHN
2. Merada3za

3. Kounroramus

4. Untepdaza

Oo6pa3yroTcs Ob6pa3yrorest
5. Uror nenenus

KJIETKU (COMATUYECKUE KIIETKH). KJIETKH (ITOJIOBBIE KIIETKH).
6. I'me IIpoucxomur B IIpoucxomur B CO3pEBAOIIUX
MIPOU CXOJTUT? KJIETKaX KJIETKaX

7. buonorn
yecKkoe

3HA4YCHHC

Pa3znen 2. Opranusm. PasmHOXeHNE U HHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB
Tema «MHauBUIyalIbHOE PA3BUTHE OPraHU3MAY

ITPAKTUYECKAS PABOTA Ne 5

BrisBiieHHe U onrcaHue MPU3HAKOB CXOJCTBA 3apOAbIIIeH

4eioBeKa U IPYruX MO3BOHOYHBIX,

KaK JOKa3aTCJILCTBO UX 3BOJJIIOLIMOHHOTO POACTBA



Ilenp: BBISIBUTH M ONMCATh NMPU3HAKU CXOJCTBA 3apOAbIIICH YEIOBEKa U JIPYTUX MO3BOHOYHBIX KaK
JI0KA3aTeNbCTBO MX HBOJIOIHMOHHOIO pojacTBa. PopMHpOBaTh MPaBHIIBHOE OTHOIIEHHE K IIpOILeccy
00pa3oBaHMs HSMOPUOHA KaK K Pa3BUTHIO OYAYLIEro *XUBOIO OpraHu3Ma.

XoJ1 3aHATHA:

1. W3yuuTh KpaTKHE TEOPETUIECKUE CBEACHUS;

BEISIBUTE 4epThl CXO/ICTBA 3apOABIIICH YeIOBEKa M JAPYTrUX MO3BOHOYHBIX. BBIABHUTE UepTHI pazmuyus

3apom>1mel71 YCIOBCKa C 3apoJblllaMM CBUHBH. O uyem CBUACTCILCTBYIOT CXOACTBAa W Pa3JINYUA

3apojbliei?
2. Crenathb BBIBOJ 11O PaboTe;
3. [ToArOTOBHUTH 3AIUTY PAGOTHI IO KOHTPOIBHBIM BOIIPOCAM.

Teopernyeckue cBeneHus:

OcCHOBHBIE 3Talbl SMOPUOHAIILHOIO Pa3BUTHA.

Hpobnenue - cragusi pa3BUTHs, B XOAE€ KOTOPOW OJHOKJIETOUYHBIM 3apOABINI (3UTr0Ta) B pe3yJbTaTe
II0CJIEI0BATENBHBIX MUTOTHYECKUX JEJICHUN CTAHOBUTCS MHOIOKJIETOUHBIM, PAa3/IEIssACh HA KJIETKU BCE
Oonee Menkoro pasMmepa - oOaacmomepwi. 1lo Mepe apoOieHus, phIXJI0 Jexalye OJacToMepsl
pacrionaralotcsi Bce 0OoJjiee KOMIIAKTHO, a 3apojbIll NpUOOpeTaeT BUJ IUIOTHOIO C(EpUUEecKoro
obpa3oBaHus - mopynvl. B nmanpHelnieM BHYTpH 3apojbliia (opMUpPYETCs MOJOCTh - Oracmoyerns.
Takoii 3apoblIlll, U3BECTHBINA KaK O1acmoyucma, COCTOUT U3 CJI0s JEKAIMX CHAPYX U KIETOK, KOTOpbIe
B JJAJIbHEHIIIEM BOMAYT B COCTaB  IUJIALIEHTBL, U PACOJIOKEHHBIX BHYTPM  3apoJblllla  KJIETOK
ambpuobracma, WIN 6HYMPEHHeU KIeMmOYHOU MAaccyl, KOTOpble AalyT Hadajlo COOCTBEHHO Teiy
3apobllia.

lactpynsiius - mpoliecc mpeBpalleHrs 0JJHOCIONHOTO 3apobiia B apyxciornbii (I ¢asa), a 3aTem u B
Tpexciaoitbli (Il ¢aza). OtTrpaHudeHHble Apyr OT Jpyra CJIOM 3apojbllla, H3BECTHBIE Kak
3apooviuiesvie  aUCMKYU,  O0Opa3yloTcs B pe3ysbTaTe  HANPaBIEHHOI'O  IEpeMelleHus U
nepepacnpeeseHs KIeTOYHbIX MacC BHYTPU 3apojibllia Ha ()OHE MPOAOJDKAIOIIEroCs Pa3MHOXKEHHS
KJIETOK. l'acTpyisiuio, a TakkKe CIEAYIOIYI0 CTaJui0 3MOPHOHAIBHOIO pa3BUTUs (000cobiieHue u
I GepeHIupOBKY 3a4aTKoB) YAOOHO H3y4aThb Ha MOJEJIbHBIX OOBEKTaX - KYypUHBIX 3MOpHOHAX,
KOTOpBIE 110 CBOEMY CTPOEHMIO CXOJHBI C 3apOJbIIIAMH MJIEKONUTAIOIMUX KUBOTHBIX U YeJIOBEKa Ha
COOTBETCTBYIOUIMX 3Tanax. | ¢asza racTpysaauuu nporeKkaer MEXaHU3MOM JAeTaMUHAIUN U MPUBOIUT K
(OpMUPOBAHUIO JIBYX 3apOJIBIIIEBBIX JIUCTKOB - HAPYKHOI' 0, 60JIe€ TOJICTOTO U TOHKOTO BHYTPEHHETO.
B xome Il ¢a3pl ractpynsiuuu BCIEACTBHE HANpPaBIEHHOW M BBICOKOYMOPSAOYEHHONM MHUIpaLUU
KJIETOYHOI'O MaTepuaja M3 d1U0JacTa B MPOCTPAHCTBO MEXAY HAPYKHBIM M BHYTPEHHHM JIMCTKaMH
oOpasyercsi CpelHUi 3apOJBIINIEBBIN JUCTOK - Me3oAepma. OOmacTsIMU aKTUBHON MUTpAIMH KIETOK
CIy’)KaT O00JIACTH nep8uuHOl NOJNOCKU W HNEepeUYHO20 Y3elKd, Ha MECT€ KOTOPbIX (OpMHUPYIOTCS

nepeu4Has 60[703&1('61 H nepeudras imMka COOTBECTCTBCHHO.



Obocobnenne n nuddepeHIpPoBKa 3a4aTKOB OPraHOB M TKaHEW - 3Tanm (pOpPMHUPOBAHHS YYACTKOB B
npejiesiax pa3jIMyHbIX 3apPOJbIIIEBBIX JIMCTKOB, KOTOPblE HAUYMHAIOT PA3IMYATHCA MPOCTPAHCTBEHHOM
opranmuzanuerd, MoOp(OJOTHUYECKUMH, IUTOXUMHUUYECKUMHU H  MOJICKYJISIPHO-OMOJIOTHYECKUMU
0COOEGHHOCTSIMM 00pa3yloIIMX HUX KJIETOK, a TakXe CIHOCOOHOCThIO K OOpa30BaHHUIO TEX WM HHBIX
TKaHeU (cucmobracmuueckumu nOmMeHYUusamu).

OmbpuonanvHble 3a4amKu- HenocpeoCmeeHHble UCMOYHUKYU pPA3eUumusi MmKaHeli B OHTOTCHE3E.
HuddepennupoBka MaTepHana CpPEIHEro 3apoJbIIIEBOrO JHMCTKA MPUBOAUT K (POPMHUPOBAHUIO
KOMITAaKTHOM XOPJIbI, UTPAIOIICH POJIb OCH CUMMETPUM 3apOJIbIlIa, a TaKKe ME30JIEPMBbI, KOTOpas
pazzesnsieTcss Ha MeANaIbHO PAaCHOIOKEHHBIE METAMEPHBIE YUACTKH - COMUMbL, JIEKAIIUE IIEHTPAILHO
Heghpomomer W (HOPMHUPYIOIINECS JAaTEPaJbHO HECErMEHTHPOBAHHBIE YYACTKH -CHIAHXHOMOMbL,
00pa30BaHHBIE NAPUENATLHBIM U BUCYEPATbHBIM JUCTIKAMY C PACTIONOKEHHON MEXy HUMHU MOJOCTHIO
- yenomom. 1loa MHAYIUPYIOLIIMM BIMSHUEM XOPIAbl B JKTOAepMe 00paszyeTcs HepeHas NaaCMuHKA,
MIPEBPALIAIOIIASACS B HEPBHbIU J#Ce00O0K, KOTOPbIM, YriayOJsisisch M CMBIKasCh IO KpasM, oOpa3yeT
HEPBHYIO MpyOK).

[Tocne BbIIENEHHS HEPBHOIO 3auyaTKa (Heupyiayuu) HAPYKHBIA JTUCTOK MpPEBpAIaeTCs B 3a4aToK -
KOJICHY10 3kmodepmy. B Xone mocienyromero pa3Butusi mo mepe (GpopMHUpOBaHHS aMHUOTHUYECKUX U
TYJIOBUIIHBIX CKJQJOK 3apoJblll M3 IIJIOCKOTO CTaHOBUTCA OOBEMHBIM M 000cabiuBaercs OT
BHE3apOBIIIEBBIX OpraHoB. MaTtepuan coMuToB auddepeHnupyercs Ha UMEIOIIME Ha 3TOH CTaauu
KOMIIAaKTHOE CTpOeHUE depmamom (IMOPHUOHATIBHBIN 3a4aTOK, NAIOIIMI HaYyajao0 COCTUHUTENbHON TKaH!
KOXH) U Muomom (3a4aToOK, KOTOPBIA CIYXUT HCTOYHHUKOM IOMEPEUYHOIOIOCATON CKEIeTHOU
MBIIIIEYHON TKaHH), a TaKkKe Ha MPHOOPETAIOIINNA CTPYKTYPY ME3EHXUMBI CKiepomom (3a4aTok,
JAIONIMH Hayajo CKEJIETHBIM COCIMHUTEIILHBIM TKAHSIM - XPSIICBBIM M KOCTHBIM). B obGmactu Hedpo-
TOMa MPOCIIEKUBAIOTCS KaHAIBIBI MPEANOYKH, B I[EHTPAIBHOW YAaCTU JHTOJEPMa CBOPAUMUBACTCS B
KHUILIEYHBIH KeJloOOK, a B JajbHeHlieM - B KullledyHyto TpyOky. Ilo kpasim oT HepBHON TpyOKu
pacrionaraeTcsi HepsHuli cpebeHb - CKOIUIGHHMS KJIETOK C HeHpallbHOM JeTepMuHanuell, aKTUBHO
MUTPHUPYIOILIME B TeJ€ 3apOJbIIIa U JAIOIINE MHOTOYMCIEHHbIE TKAHEBbIE MPOU3BOJHbIE. OTYETINBO
BBISIBISIETCS MMapHAsl a0pTa U COCYABI JKEJITOYHOIO KPyra KpOBOOOpAIIeHHS, COACPKALIIE TEPBUUHBIC
KPOBSIHBIE KJIETKHU.

[IpoctpancTBa MEXKIy KOMIAKTHBIMH SMOpPHUOHAIBHBIMHM  3a4aTKaMU  3amOJHSIOTCS  PBIXJIO
pacnoyioXKEHHbIMU ~ OTPOCTYATBIMU ~ KJIETKAMU ME3eHXUMbl - TETEpPOre€HHOr0 3aydarka, [Jarollero
pazHooOpa3Hbie MPOU3BOAHBIC (COCNUHHUTEIbHBIE, TJIaJKasi MBIIICYHAS ¥ HEKOTOPBIE SIUTEIUATIbHBIC
TKaHN).

I'ucrorenes u opraHorenes - HanboJee JIIMTENBHBIN 3Tal YMOPHUOHAILHOTO Pa3BHTHUS, B X0JI€ KOTOPOTO
3a4aTKH MPEoOPa3yroTcs B MOPQOIOTHYESCKH HICHTU(PUIMPYEMble TKAHU (2UCHO2eHe3) U OpPTaHbl
(opeanocenes. I'ucroreHe3 M OpraHoreHe3 B 3MOPHOHAJILHOM IEpUOAE MPOTEKAIOT OJHOBPEMEHHO,

MmapajuiCJIbHO APYyr APYyry, OAHAKO Ha OTJACIbHBIX JTallaX Pa3BUTHUA B HCKOTOPLIX CTPYKTYpax OJUH U3



3THUX MPOIECCOB MOXKET MPOUCXOAUTH aKTHUBHee Apyroro. Kak npaBuio, pa3BUTHE OPraHOB U TKaHEH He
MOJTHOCTHIO 3aKAHYMBAETCS K KOHILy BHYTPHYTPOOHOTO MEPHUO/Ia, KOTAa OHH BCE elle 00JalaloT psaoM
MOpQoOJOTUUeCcKNX W (PYHKIMOHAIBHBIX TMPU3HAKOB HE3PEIOCTH, MOATOMY B TEUEHUE Pa3IHMYHBIX
MEPUOJIOB TOCIE POXKICHUS TPOJNOIDKAETCI X OKOHYarenpHas auddepeniuposka. Haumbonee
MIPOJOJDKUTEIBHOE PA3BUTHE XaPAKTEPHO JJIsl HEPBHOW TKaHU F'OJIOBHOI'O MO3Ta.

3aponsiiieBoe cXxoacTBo. DMnuprueckoe obodmenne K. M. bapa (1828), T. H. 3aKOH 3apOJIBIIIEBOTO
CXOJICTBA B OHTOTE€HE3€ BCEX JKMBOTHBIX CHAYalJia BBISIBJISIOTCS MPHU3HAKH BBICIINX TaKCOHOMHYECKHX
Kateropuid (Tuma, Kiacca), B Xole JajbHEHIIer sMOpuoHaNbHONH MudPEpEHIUPOBKH Pa3BUBAOTCS
0COOEHHOCTH OTpsiia, ceMelcTBa, poja, Bujaa U ocodu. B cuiy 3Toil 3aKOHOMEPHOCTH MPEICTaBUTEN
pa3HBIX TPYINI OpPraHU3MOB (HampuMep, KJIACCOB IMOATHIA IMO3BOHOYHBIX) HA PAHHUX CTaUsiX
sMOpHoreHe3a oOBIYHO OoJiee CXOMIHBI APYT C APYroM, 4eM B3pocible ocoOu. Hampumep, B oHTOreHe3e
KypHLIBl TpEeXJe BCEro o003HAYalOTCs XapaKTepHbIE YepThl THIA XOPAOBBIX, MO3JHEE — MOJATUIA
MMO3BOHOYHBIX, 3aTEM KJlacca NTHII, OTPsSAa KypooOpa3HBIX | T. 1.

B ocHoBe nelicTBUS 3aKOHA 3apoBIIIEBOrO CXOACTBA JIGKHUT OOJbIIAsl KM3HECIOCOOHOCTh TEX
MYTaHTOB, Y KOTOPBIX (heHOTUNUYECKUN 3PPEeKT MyTanuil nposiBisieTcs Ha Ooyiee MO3THUX CTAAMIX
OHTOT€HEe3a; PAaHO MPOSBISIONIMECS MYTAlMU dYalle MNPUBOASAT K HAPYIICHUSM pabOThl CIOXKHBIX
KOPPEISIIUOHHBIX CHCTEM B Pa3BUBAIOLIEMCSl OpraHuU3Me, 4TO Benér K rubenu 3aponbima. [losTomy
OHTOTCHE3 B II€JIOM MPOSBISET TEHICHIIMIO OCTAaBATHCS KOHCEPBATHBHBIM (OCOOEHHO Ha paHHUX
CTaJusX), Pa3HBIX BUJIOB €CTh CIECTBUE X (PUIOTEHETHUECKOTrO POJICTBA U YKa3bIBaeT HA OOIIHOCTH
PO CXOXKIECHHMS, UTO BIEPBbIe moauepkHyn Y. JlapBuH.

CXOI[CTBO 3ap011131me171 PAa3HbIX CHUCTCMATHUYCCKHUX TIPYIIl CBUIACTCIILCTBYCT 00 06IIIHOCTI/I ux

MPOUCXOXKIACHUA.

[locnenoBarenbHble cTaguu pa3BUTUS 3apoabiieit: puiobl (A), kypuusl (b), cBunbu (B), yenoseka
(I).(Ucmounuk: «buonocuueckuii snyukioneoudeckuii ciosapv.» In. peo. M. C. I'unapos, Peoxon.: A.

A. babaes, I'. I'. Bunbepe, I'. A. 3asap3un u op. — 2-e u30., ucnpasn. — M.: Cos. Duyuxnoneous, 1986



VY 5KMBOTHBIX BCTPEUYAIOTCS IIUKJIBI Pa3BUTHS C TIOJHBIM U HEMOJHBIM MpeBpamieHreM. L{uki pa3Butus ¢
MONHBIM TPEBpAICHHEM BKIIOYAeT € ce0s HECKONbKO JHMYMHOYHBIX craguii. Hampumep, siino,
ryceHuIla, Kykoika, 6abouka. [{uki pa3BuTHs ¢ HEMOJHBIM MPEBPAIIEHUEM BKIIIOYAET B CE€0Sl TOJIBKO
OJIHY JINYMHOYHYIO CcTaauio. Hampumep, HKpUHKa, TOJIOBACTHUK, JIATYIIKA.

NuauBuayanbHOE pa3BUTHE YeJIOBEKa. PenponyKTHBHOE 310pOBhE UeIoBeKa. DMOPHOHATIBHBIN TEepHOT
pa3BUTUS — TIEPUOJ, HAYMHAIOUIMICA C OMNJOAOTBOPEHHUS M MPEACTABISIONMI Cc000i mporecc
(bOpMHUpOBaHUS CIIO)KHOTO MHOTOKJIETOYHOT'O OpPraHu3Ma, B KOTOPOM IIPECTABICHBI BCE CHCTEMBI
OpraHoB.

[TocToMOpHOHANIBLHBIN TIEPUO PA3BUTHUSI — TIEPUOJT, HAUMHAIOIIUICS C 3aBEPIICHHUS YMOPUOHATLHOTO U
BKJIIOYAIONINI B ce0sl MOJIOBOE CO3pPEBAHME, B3POCIOE COCTOSHUE, CTAPOCTh W 3aKaHYMBAIOIIMICS
CMEPTHIO.

PenponykTuBHOE 310pOBbE — COCTOSIHHE MOJIHOTO (PM3UYECKOTO M COLMAIBLHOrO OJIaromoyy4yus, a He
TOJILKO OTCYTCTBHE 3a00JIeBaHUN pENPOAYKTUBHOW CUCTEMbI, HapylleHUs €€ QYHKIUH u/uiau
IIPOLIECCOB B HEM, a TAKXKE CIIOCOOHOCTH K BOCIIPOU3BEACHUIO.

Knetku 3apofpliiia 04eHb YyBCTBUTENIbHBI K HEOIArONMpUsATHBIM BO3ICHCTBUSAM U3 OKPYKAIOIIEH CPEIbl.
Oco00 onacHbBIM SIBJISIETCS HUKOTHH, alKOTOJMb M HAPKOTHKH, MPOHUKAIOIIKME B SMOpPUOH Uepe3
IUTALlEHTy OT Marepu. PeOeHOK poxpaercs ¢ aJKOrojJbHOM MM HUKOTMHOBOM 3aBHUCHUMOCTBIO, C
MOBPEXKICHHON HEPBHOM WM YHJAOKPUHHOW CHCTEMOM, MHOT/A — C YPOACTBAaMHU. 3JO0pOBBIA 00pa3
KU3HU — 00pa3 >KM3HHM 4YeJOBEKa, HAIPABJICHHBIM Ha MPOQIIAKTHKY OOJNe3Hed H YKpemnjeHue
3JI0pOBBSI.

CMepTh — 3TO mpekpalleHue >KU3HeNeATeNbHOCTH opranu3ma. OpHako cMepTh HeoOXoauma s
HBOJIIOIIMOHHOrO Tporecca. bez cmeptu He mpoucxoaunsia 66l CMeHa MOKOJIEHUH — OJIHAa U3 OCHOBHBIX
JBUXKYIIUX CHII YBOJIIOIINU.

3aaHus 1)1 CAMOCTOSITEIILHOT'O BBITIONTH CHUSI:

1. M3zyuwure 3Tanbl UHAUBUIYaJIFHOTO PA3BUTHS 3aPOJIbIIIA.

2. 3anonHUTE TaOIMILY:

OTanel WHIAWBUAYAJIbHOI'O pa3BUTUS YCJIOBCKA

Otan XapakTepucTuka

3. 3anummTe Kakue CHCTEMBI OPraHOB (POPMHUPYIOTCS U3 IKTOIEPMBI, SHTOAECPMBI, ME30/IPMBI.

BHecute B Ta0IHIly COOTBETCTBYIOIIUE LU PHI.

3apoAbIILIEBbII JIUCTOK OpraHsl 1 CTPYKTYpbl OpraHu3ma
1. Bayxpatowmin Heps 9. N Moukun
2. fonoBHOM MO3r 10. Cepaue
3. ¥enypok 11. Ckenet
4. KpoBeHOCHble cocypl 12. ChioHHble Xenesbl
5. Nerkne 13. CnuHHOM mo3r
6. Mbiwwubl 14. ToncTbin KNLLIEYHUK
7. NMeyeHb 15. Inuaepmunc Koxu
8. Nonosble enes 16.




DJKTO/EpMA

DHTO/IEpMA

Me3sonepma

Bormpoce! a1 caMOKOHTpOIS:

1. Kaxkoe BnusiHnEe OKa3bIBacT AJIKOI'0JIb, HUKOTUH, HAPKOTUYCCKUE BCUICCTBA HA Pa3BUTUC 3apOJbIlIa

4enoBeKa?
2. YTo IOHMMAIOT 110/ 3/I0POBBIM 00Pa30M KU3HH?
3. KaxoBo GHoJI0rudeckoe 3Ha4eHHE CMEPTH KaK (PMHATBHOM CTaJuH OHTOreHe3a?
4. Kakue TUIBI OCTIMOPHOHAIBLHOTO Pa3BUTHS CYHIECTBYIOT. UeM OTIIMYAIOTCS 3TH THIIBI PA3BUTHUS?

[IpuBenuTe mpuMepbl JKUBOTHBIX, JIJIs1 KOTOPBIX OHU XapaKTepHBI?

BriBoa:

Paznen 3. OCHOBBI T€EHETUKU U CEIEKIIUU.

Tema «OCHOBBI YUCHHA O HACIICACTBCHHOCTH U U3MCHUYUBOCTHU ).

I[TPAKTUYECKAS PABOTA Ne 6

Pemenune renernueckux 3aaad

Ilenb:Ha KOHKPETHBIX IpUMEpax II0Ka3aTh, KAaK HACIEAYIOTCS MPU3HAKU, KAKOBBI YCIOBMSI HX
MPOSIBJIIGHUS,, YTO HEOOXOMUMO 3HATh M KaKHX IMpaBWJI MPHIEPKHUBATHCA IPH PELIICHUH 33]ad;
MPOAOIKUTE (OPMHUPOBATH 3HAHHMS O MOHOTMOPHIIHOM CKpEIIMBAHHHM U OTKJIOHEHHHM OT IEepBOTO
3akoHa I'. Mengens.

MarepuanpHo — TexHHUYeckoe oOecreueHue: Tabmmipl: «MOHOrHOpPHIHOE CKpEIIMBAHUE TOPOXay,
«IIpomexyTO4HOE HaCIeA0BaHNE HOYHOM KPaCaBKH»

XoJ 3aHATHSA:

1. V3yuurts KpaTKue TCOPETUUECKUE CBEICHUS

2. BCIOMHHUTL OCHOBHBIE 3aKOHBI HACJIEOBAHUS TIPU3HAKOB.

3. KoutekTuBHBIN pa30op 3a/1a4 Ha MOHOTHOPHIIHOE CKPEIMBAHHUE.

4. CamoCTosTeIbHOE pEIICHUE 3a1ad Ha MOHOTHOPHIHOE CKpEIIMBaHWE, MOAPOOHO OMHMCHIBAS XOJ

petieHust 1 cPOpMyITUPOBATH MOJTHBINA OTBET.

o

KonnektusHOE 06CY)KI[CHI/I€ peIICHUA 3aa4 MEXKAY CTYACHTaAMU U IMMPEIIoAaBaTCICM.

6. CrenaTh BBIBOJIL.



TeopeTnueckue cBeeHus

I'enbl — sneMeHTapHbIe €AMHUIIBI HAaclIeACTBEHHOCTH, yuyacTku JIHK xpomocom

HacnencrBeHHOCTh - CBOWMCTBO OPraHUM3MOB IMOBTOPSTH B PSAAY IMOKOJEHUM CXOJHBIE NPU3HAKH U
CBOICTBA

N3MeHYMBOCTH — CIIOCOOHOCTH OpraHN3Ma MpHoOpETaTh HOBBIE TPHU3HAKU

I'uGpumonornyeckuit METOA — CKpelIMBaHNe OPraHN3MOB, OTIHYAIOIIUXCS JIPYT OT Ipyra KaKUMH-THOO0
MpU3HAKaMU, U TOCIEAYIOIMN aHAJIN3 XapaKTepa HAaCcleOBAHUS ATUX MPU3HAKOB Y TOTOMCTBA

UwucThie TMHUN — T€HOTUITMYECKH OJTHOPOHOE TOTOMCTBO, TOMO3UTOTHOE IO OOJBIIMHCTBY T€HOB
MonorubpuiHoe cKpeuMBaHiue — CKpeIMBaHue, IPU KOTOPOM POAUTEILCKHUE OPraHU3Mbl OTIUYAIOTCS
JpYT OT IpyTa JHIIb 0 OJHOMY IPU3HAKY

AJulenbHbIE TE€Hbl — TE€HBbl, JIeKalllue B OJUHAKOBBIX YYacTKaX TIOMOJIOTMYHBIX XpPOMOCOM U
OTBEYAIOIINE 32 Pa3BUTUE OJHOIO NMPU3HAKA

ATNbTEpHATUBHBIC MPU3HAKUA — IPOTUBOMOJIOKHBIE (KPACHBIN — OEIIBI; BBICOKUN — HIU3KHIA )
['omosornuHbeIe XpOMOCOMBI — IAPHBIE, OJUHAKOBbHIE

I'omo3urora — opranusm, coaepKaluil 1Ba OJIMHAKOBBIX ajUIEJIbHbIX I'€Ha

I'eTepo3uroTa - opranusm, copepx aluil 1Ba pa3HbIX ajUIeIbHbIX FeHa

JloMHUHAHTHBINA TTPU3HAK — MTPe00JIaal0IINT, T101aBIISIO I

PenieccuBHBIN mpHU3HAK - TOAABISAEMbIi

[TepBriii 3akoH MeHaens (MpaBWIO eAMHOOOpa3us MEepPBOro MOKOJEHHS) — MPH CKPEIIMBAHUU ABYX
FOMO3UTOTHBIX OPraHMW3MOB (YHCTBIX JIMHMM), OTIMYAIOMIMXCS APYr OT Jpyra OJHUM IPU3HAKOM, B
MEPBOM TOKOJICHUU TMPOSABJSAETCS TPU3HAK TOJBKO OJHOTO W3 POAMUTEINBCKMX OPraHu3MOB. OTOT
MPU3HAK HA3bIBAETCS JOMHUHAHTHBIM, a TTIOKOJICHHE 110 TAHHOMY IIPU3HAKy OyAeT eTuHO00pa3HbIM
Bropoit 3akon Mennenst (3aKOH pacIIeIUICHUs]) — NPU CKPEIIMBAHUH MEXIy CO00W 0coOei mepBoro
MOKOJICHHsSI BO BTOPOM ITOKOJIEHHMU HaONI0NaeTcs pacileryieHue npu3HakoB B oTHomeHuu 3:1 (39
JOMUHAHTHBIX U 14 pelecCUBHBIX)

3aKOH YUCTOTBHI FaMeT — raMeThl YUCTHI, T.€. MpU (HOPMUPOBAHUM raMeT B KXKAYIO U3 HHUX IOMajaaer
TOJIBKO 10 OTHOMY I'€HY U3 Ka)KJ10M aJUIeJIbHOU Iaphl.

Henonnoe nomuHHMpoBaHME — 3TO Ciydad, KOrJa JOMUHAHTHBIA T€H HE MOJIHOCTBHIO IOJABIISET
pelleCCUBHBIN I'eH U3 aiienbHoi nmapel. [Ipu 5ToM OyayT BOZHUKATh IPOMEKYTOUHbIE TPU3HAKH.
I'eHOTHIT — COBOKYITHOCTh I'€HOB OpraHU3Ma

DEHOTUIT — COBOKYITHOCTh BCEX BHEIIHUX U BHYTPEHHUX PU3HAKOB OpraHMU3Ma

AHanm3upyoomee CKpelMBaHue — CKpEIMBaHUE OCOOM, TEHOTHI KOTOPOW HEM3BECTEH, C OCOOBIO,
TOMO3UT'OTHOM IO PELIECCUBHOMY I'eHy (aa)

JluruOpuaHoe CKpelBaHUE — CKpEIIMBaHUe 0co0ed, KOTOphIe OTIMYAIOTCSA IPYr OT JApyra Mo ABYM

MIPU3HAKaM.



Tpernii 3akoH MeHaens (3aKOH HE3aBUCHMOIO HACJENOBAaHUS MPU3HAKOB) — MpU AUTHUOPUIHOM

CKpCIIMBAHUN TI'CHbl M IPH3HAKH, 3da KOTOPbLIC 3TH TI'CHbBI OTBCYANOT, COYCTANOTCA H HACJICAYIOTCA

HE3aBUCUMO JIpYT OT JIpyra

CHUMBOIBI:

P — ponuTtensckoe mokoieHue

F1 - nepBoe nokoseHne MOTOMKOB

F2 — BTOpoe nokosieHne moTOMKOB

A — reH, OTBeUalOLHii 32 TOMUHAHTHBIN MPU3HAK
a — I'eH, OTBEYAIOIINN 32 PELIECCUBHBIN ITPU3HAK
Q - JKeHCKast 0c00b

&' - MyKcKas 0co0b

AA — roM03UroTa o JOMUHAHTHOMY TeHYy

aa — TOMO3MI'0Ta 10 PELECCUBHOMY T'€HY

Aa - rerepo3urora

HJ’IH PCUICHHUA 3aJa4uun CJIeayeT COCTaBHUTb CXEMYy:

C

aJIropuTMOM

JIEU CTBUN



AJITOPUTM AECTBUI

[Ipumep pemenus 3anaun

1.Yrenue ycioBus 3a1aum.

1. 3a0aua. Tlpu ckpemyBaHUHM JIBYX COPTOB TOMAaTOB C TJIAAKOH U
OMYIICHHOW KOXKHIIEH B MEPBOM IMOKOJEHUHU BCE IIOABI OKa3aJIUCh C
rIagkon Kokuie. OmpenenuTe TeHOTUITBI UCXOMHBIX POIUTENHCKUX
dbopM u THOpUIOB TIepBOrO TOKOJEeHHs. KakoBa BeEpOATHOCTH
MOJyYyeHHUs] B IOTOMCTBE IUJIOAOB € Tiaakod koxuuen? Ilmomos c

OITYIICHHOUW KOXKUIIEH?

2. Bmenenue OyKBEHHOTO
0003HauEHUs
JTOMHUHAHTHOTO U

PCUOCCCUBHOIO ITPHU3HAKOB.

2. Pewenue. Ecu B pe3yibTaTe CKpELIMBAHUS BCE MOTOMCTBO MMEIIO
IVIAJKYI0 KOXKHILY, TO 3TOT IPU3HAK - JOMUHAHTHBIN (A), a ONyIlIeHHas

KOXKHI[a — PEI[E€CCUBHBIN MPHU3HAK (a).

3. CocTaBiieHHUE CXEMBI

3. Tak Kax CKpCIIUBAJIUCh YUCTLIC JIMHUNU TOMATOB, POAUTCIBLCKUEC

1-ro ckpemmBaHus, 3amMUChOCOOM OBLTH TOMO3ZUTOTHBIMH.
(beHOTHUIIOB, a sareMP ¢denorun @ rmagkas X Jonymennas
TCHOTHUIIOB KOXKHIIQ KOXKHIIA
POIUTETBCKUX 0COOEH.

P TE€HOTHIT 3 AA x Q aa
4. 3anuCh TUIIOB raMer, 4. ! !
KOTOpBIE MOTYT G A a
o0Opa3oBbBaThCsi BO  BpeMms(I'oMO3UTOTHBIE OCOOU alOT TOJBKO OJIMH THII TAMET.)
Meno3a.
5. Onpenenenne 5.
TCHOTUIIOB W ()EHOTUIIOB F1 renotun  Aa
MOTOMKOB, 00pa3yIOLIHXCS B/benoTun rIajkas KOoxula
pe3ybTaTe OMIOOTBOPEHUS.
6. CocTaBiisieM cXxemy 6.
BTOPOT'O CKPELIHBAHUSI. P denorun  Qrmaakas X Jd'rnagkas

KOXKHIIA  KOXKHIIA

P renorun J'Aa X Q Aa
7. OnpenensieM rame- 7. ! l U
Thl, KOTOpble JaeT KaxnjasG A a A a

0COOBb.

(I'erepo3urotHbie 0cOOM MAOT /IBA THIIA TAMET).




8. CocraBnsiem pemrer- (8.
Ky [lennera u F. I'enoTun
OTpeeNnsieM TeHOTHUIIBI 1

3 A a
(eHOTUIIBI TOTOMKOB. o

A AA Aa

a Aa Aa

Aa Aa Aa aa I IJL IJL. OITyIII.

9. OTBeuaeMm Ha 9. BeposiTHOCTB MOsIBIICHHS B F2 TIJIOZIOB € TJIa KON KOXKHIISH:
BOITPOCHI samaund - 100%
[MOJTHBIMH 3-x x=(3x100):4=75%
MPEIIIOKECHUSIMH,
3aIMChIBas BCe BepositHOCT TIOsiBIieHUs B F2 mimomoB ¢ omymeHHoi koxkuieit: 100%-
BBLIYMCIICHHS. 75% =25%.
10. 3amuceiBaem otBer  (10. OTBeT: AA, aa, Aa/ 75%, 25%.
o 00pasiy

3agaHus AJi1 CAaMOCTOSITEJIbHOT'O BBITIOJIHEHHUS:

3amaua 1.

['OMO3UTOTHYIO UYEepHYI0O KpOJIbYUXY CKPECTHWJIM C TOMO3UTOTHBIM OenbIM KposmkoMm. Omnpenenurte
TeHOTHNBl U (PEHOTHUIIBl KpOJbyuaT MepBoro mnokojeHus. [Ipousoiiger nu pacuienyieHne ruOpuaHOTO
noromcrBa? Kakue 3akoHbl 1 ipaBuiia MeHiens 31ech NposBIIIOTCSA?

3anaua 2

['eTepo3UroTHyI0 4YepHYIO KpPOJbYUXY CKPECTUIM C TakUM ke KpoiukoMm. Omnpenenure (opmyny
pacierieHrus THOPUIHOTO MOTOMCTBA 110 TE€HOTUITY U (PEeHOTHITY.

3amgaua 3.

Onpenenure W 3aNUIIUTE B I'€HHOM BBIPAXKEHUHM BEPOSTHOCTb POXKIEHUS CBETJIOBOJIOCHIX J€TEH B
CIIEAYIOLIUX CIydasiX:

a) 00a poauTeNs TOMO3UTOTHBIE TEMHOBOJIOCHIE;

0) OOMH TOMO3UIOTHBIII TEMHOBOJIOCBIH, JpPYroil CBETIOBOJOCHIM; B) OJIMH TE€TEPO3UTOTHBIN
TEMHOBOJIOCHIH, APYTrOil CBETJIOBOJIOCHI; T') 00a reTepO3UroTHHIE 10 MPU3HAKY TEMHOBOJIOCOCTH;

J1) OJTMH TOMO3UTOTHBIN TEMHOBOJIOCKIH, APYTOM T€TEPO3UTOTHBIM TEMHOBOJIOCHIIA;

€) 00a poauTeNs CBETIIOBOJIOCHIE.

3anaua 4.

l'onmy6Gornaspiii MyxunmHa, oba poauTeNns KOTOPOro MMENM Kapue TIjas3a, KeHUJICS Ha Kaperyaszoi

KEHILUHE, Y OTLAa KOTOPOH Ijla3a Kapue, a y €€ MaTepu



- ronyosie. OT 3TOro Opaka poAMIICS OAMH TOdyOornassiii cbiH. OmnpenenuTe TeHOTHIBl KaXI0ro M3
YIOMSIHYTBIX JIMI U COCTABBTE CXEMY UX POJOCIOBHOM.

3agauda 5.

VY Bonoau u ero pognoro 6para Konu riasa cepeie, a y ux cectpsl Hatamm

— ronyosle. Mama y »THX Jeredl romyOornaszas, ee >Ke pOIUTENIH HMeNu cepble riaza. Kak
Haclenyercs roimydas u cepas okpacka rna3z? Kakoit mBer rna3 y mansl Bomoawn, Komm n Hartamm?
KakoBbI reHOTHIIBI BCEX WIEHOB ceMbH? [laliTe apryMeHTUpOBaHHBIN OTBET.

3anaua 6.

HopMmaibHblil ciyx y dyenoBeka 0OyCIIOBIIEH JOMHUHAHTHBIM F'€HOM S, a HacJeICTBEHHAs TIIyXOHEMOTa
OTIpEAeNSIeTCs] pelecCUBHBIM reHOM s. OT Opaka TJIyXOHEMOM JKEHIIMHBI ¢ HOPMAJIbHBIM MY>KYHUHOU
poauics riryxoHemol pedeHok. OnpenenuTe reHOTUIBI POTUTENEH.

Samaua 7.

VY yenoBeka kapwii 1Bet ria3 (B) nomunupyet Haja roixyosmm (b);

a) TOMO3UTOTHBIM Kaperiasblii My>KUMHA JKEHUJICS HA TOMO3MIOTHOM Tosy0Ooria3on xeHiuHe. Kakoi
1BET ria3 OyayT UMETh UX J1eTH?

0) reTepo3UroTHas Kaperiyiazas >KeHIMHA BBINIIA 3aMyK 32 TE€TEPO3UTOTHOTO Kaperiazoro MyX4HHY.
MoskeT 1 peGeHOK OT 3TOro Opaka ObITh TOJIyOOTIa3bIM?

3anaua 8.

I'en kapux ria3 JOMUHUPYET HAJ T€HOM TolyObiX ria3. ['omyOorias3slit MyXKYHHA, POJUTENN KOTOPOTO
UMeNM KapHe TJiasa, )KeHUJICS Ha Kaperja3oi KeHIIWHEe, Y OTIa KOTOPOH ria3a ObLIu romyOble, a y
MaTepu — Kapue. Kakoe moToOMCTBO MOJKHO OKHUAATh OT 3TOro Opaxa?

3agauva 9.

VY denoBeka reH nonuaakTwiInK (mecrunanoctu) (P) sBrnsercs TOMUHAHTHBIM MO OTHOIICHUIO K T€HY
(p), IETEPMUHUPYIOLLIEMY HOPMaJIbHOE CTPOEHUE KUCTH!

a) or Opaka reTepo3WrOTHOrO MIECTUIAJIOrO0 MYXXKYHHBI C JKEHIIMHOW C HOpPMaJjbHBIM CTPOCHUEM
pPOAMIIHCH ABa peOeHKa — MATUIAJBINA U 1ecTunanblii. OnpenenuTe reHOTUTT JETeH;

0) TOMO3WTOTHBIN IIECTUIANBIA MY)KUMHA XEHWICA Ha MATHOAIONW jkeH- muHe. OT »Toro Opaka
poauiics onuH pedeHok. OmpenenuTe ero reHoTUIl U (e- HOTHIL.

Bompocs! a1 caMOKOHTpOJIA:

Bapuanm I.

Hanuwume coomsemcmsyioujue cumso.ivi:
1. JlomuHaHTHBI ren — ...

2. PereccuBHBIN reH — ...

3. Tomo3zurora-—...
4

I'erepo3urora — ...



5.  Jlurerepo3urora — ...

Coprta ramer, o0Opasylomuecss Mpu MeH03€ TUILIONIHONW KJIETKH TeTepO- 3€BOTHOT'O POAMTENS

(AaBB )7 e DI TE O PEELE

—]
l'amera A + rameraa 3urora-—...

8. Ilo ¢enoruny (opmyna paciiennenus: 3 uepHsle, 1 Gemblif; popMyna Mo reHOTUITy—

Ponurenu— ... Jletn — ... BHyku —
10. Tenorun Genoii KpPOJIBYUXH — ... (Oerast OKpacKa MEepCTH — PEIIECCUBHBIN MPU3HAK).
Bapuanum 1.

3anonnume nponycku 6 mekcme.
I'. Mennens, ckpemmBas pacTeHUs, OTIMYAIOIMECH I10, YCTAHOBHI CIEAYIOIIME 3aKOHOMEPHOCTH:
HacJIeZIOBAaHNUE IIPU3HAKA OIIPENIeNieTCsl IUCKPETHBIMU (PaKTOpaMu -

Ecau B moroMcTBE MMPOABJEACTCA IIPU3HAK TOJIBKO OJHOI'O U3 pOI[PITCJ'IGfI, TO TaKoM IMPHU3HAK HAa3bIBACTCA

[Ipu3Hak BTOPOro poauTess, NpOsBISIIOLIMICS HE B KaXI0M ITIOKOJEHUH,, Ha3bIBACTCS___.

IIpn ckpemmBaHMM ABYX OpPraHM3MOB, OTHOCSAIIMXCS K Pa3sHbIM YHMCTHIM JIMHUAM M OTJIMYAOIIUXCS
IpyT OT Apyra IIPU3HAKOM, BCE IIOTOMCTBO OKayKeTCs u Oymer mno ¢eHOTHIY
ITOX XK€ Ha POJAUTEIIA C

MIPU3HAKOM.

Paznen 3. OCHOBBI TEHETUKA M CEJIEKIINH.

Tema «OCHOBBI YUYCHHA O HACICACTBCHHOCTH U USMCHYUBOCTU .

ITPAKTUYECKAS PABOTA Ne 7

Pemenue 3anau no turuOpuIHOMY CKpeEIMBaHUIO

Ilens:

0000IIUTh 3HAHUS O MaTepUaJbHBIX OCHOBAX HACJCACTBEHHOCTH M M3MEHUYMBOCTH; 3aKPEIUTh 3HAHUS
[0 PEIICHUIO pa3HBIX THIIOB TEHETUYECKUX 3aJlady; OTpaboTaTh CHMBOJMKY W TEPMUHOJIOTHIO,
HCO6XOI[I/IMI)IX IJI1 pCUICHUA 3aaa4.

MatepuanbHO — TEXHHUUECKOE 00€CIIeueHrnEe: METOAMIECKUE YKA3aHUS 110 BHIMOJHEHHUIO PabOTHI,

TaOJMIBIL: «/[MruOpUIHOE CKpEIMBAHNEC)



Xox 3aHATHSA:
1. AKTyanm3anus OnopHbIX 3HAHMI:
1. Yro rakoe murubpuaHOE CKpeIMBaHue?
2. Kak popmymupyercs Tperuii 3akon I'. Mennens?
3. Ha ocHoBaHMM KaKMX HaOJIOJEHMH CleldaH BBIBOJA O CBOOOJHOM KOMOMHMPOBAHHUH TaMET BO
BTOPOM MOKOJICHUH?
4.  Yro Takoe aHAIU3MPYIOIIEE CKPEIMBAHKE?
5.  KakoBbI HIUTOJIOrUYECKUE OCHOBBI IUTMOPHIHOTO CKPEIMBAHKS?
6. B uem 3aKkmouaercs CMBICH TpeThero 3akoHa I'. Mennensa? KakoBbl CBS3M MEKIYy BTOPHIM U
TpeTbuM 3akoHamu I'. Mennens?
7. OT 4ero 3aBUCHT KOJIMYECTBO raMeT, 00pa3yeMbIX OPraHu3MOM?
8.  Ckombko TMIIOB ramer 06pa3ylOT OPraHU3MbI CO CIIEAYIOIIEeH reHeTHYeCKOl CTPyKTypoii: AaBB;
AaBBg; AaBB; AaBs; AA BB CC; Aass CC; AaBsCc.
2. Jlns pelieHus 3aauy ciieyeT COCTABUTh CXEMY C aJlTOPHTMOM JEHCTBHS.
3. BhInoiHeHne caMoCTOATENbHOMN PabOoTHL.
OO0pa3ser] BBINOJIHEHUS 33]1a4:
VY yenoBeka TeMHBIN LBET BOJoC (A) JOMUHHUPYET HaJ CBETJIbIM LIBETOM (a), Kapuid user ria3 (B) — nan
ronyoeiM (b). 3anummTe TEHOTHINBI POXUTENCH, BO3MOXHBIE (EHOTHIBI M TeHOTHIIBI JeTEeH,
poAMBIIMXCS OT Opaka CBETJOBOJOCOTO TOMy0Orjia3oro MY>KUYMHBI M T€TEpO3UTOTHON Kaperia3oi
CBETJIOBOJIOCON JKEHIUHBI.
CaeT0BOJIOCHIN rosrydoriassiii MykunHa aabb. ['erepo3urorHas kapersiasasi CBETIOBOJIOCAs KEHIINHA
aaBb.

HJ’IH peUICHUA 3a4a49n CJICAYCT COCTABUThb CXEMY:

P X QaaBb
Jaabb
G ab aB
ab
F1 aaBb aabb
CBETJI. Kaperi. CBETJI. TOJIY0.

3agaua 1. BpoxkaeHHas OJM30pYKOCTh HACHEAyeTCs KaK ayTOCOMHBIM JOMHUHAHTHBIM MPHU3HAK,
OTCYTCTBHEC BCCHYLICK — Kak aYTOCOMHBIﬁ peuecanHHﬁ IIPpU3HAaK. HpI/ISHaKI/I HaxogdaTCd B pPa3HBIX
mapax XpoMocoM. Y OTLa BPOXKACHHas OJIM30PYKOCTh U OTCYTCTBHE BECHYIIECK, Y MaTepH HOPMaJbHOE
3peHue U BECHYLIKU. B cembe Tpoe aerell, aBoe Onm3opykue 0e3 BECHYIIEK, OJWH C HOPMAaJbHBIM

3pCHUECM U C BCCHYUIIKAMU. CocraBbTe CXEMY pCUICHUA 3aJa4u. OHpe)Ie.HI/ITe T'CHOTHIIBI pO)IHTGJ'IGﬁ u



poauBIIMXCcs AeTed. PaccuuTailTe BEpOSITHOCTH DPOXKIAEHUS JeTell OMU30pYKUX U C BECHYIIKAMU.
OObsicHUTE, KAKOW 3aKOH UMEET MECTO B JAHHOM CJIydae.

3amaua 2. llpu ckpemuMBaHMM ABYX COPTOB TOMAaTa C KPAaCHBIMM IIAPOBUJHBIMU M KEITHIMU
IpyIIEBUAHBIMU IIJIOAAMHM B IIEPBOM IIOKOJIEHMM BCE€ IJIOABI KpacHble, wapoBuiHble. Ompenenure
TeHOTHIBI POANUTENEH, THOPHUIOB IEPBOI0 MOKOJIEHHS, COOTHOIIEHHE (DEHOTUIIOB BTOPOT0 MOKOJICHUS.
3agaua 3. Ilpu ckpemmBanuu pacTeHus apOy3a C JJIMHHBIMH TOJIOCATHIMHU IUIOJIAMH C PACTCHHEM,
UMEIOIIMM KpYIJIblE 3€JeHble II0Jbl, B IOTOMCTBE MOJYUYWIM PACTEHHs] C JJIMHHBIMHU 3€JEHBIMH U
KpYTJIbIMM 3€JIEHBIMU IUIofaMu. IIpu ckpenmBaHUM Takoro e apOysa (C JJIMHHBIMU IOJOCAaTBIMU
IJI0IaMH) C pAacTeHHEM, UMEIOUIMM KpPYIJIbIe IMOJIocaThle IMJIOAbI, BCE MOTOMCTBO HMENIO KpYTJble
nojocatele  1uonbl. Omnpenenure JOMHUHAHTHBIE U PELECCHUBHBIE IPU3HAKH, TI'€HOTUIIBI BCEX
POAMTENBLCKUX pacTeHUl apOy3a.

3anaua 4. Y cobak uépHas 1IEpCTh JOMMHMPYET HaJl KOPUUHEBOM, a JAJIMHHAs HIEPCTh HAJl KOPOTKOMN
(renpl He cuemieHsl). OT 4€pHOM UIMHHOIIEPCTHOM CaMKHM IPU AHAJIU3UPYIOLIEM CKpELMBAaHUU
IIOJly4E€HO IIOTOMCTBO: 3 4YEPHBIX MJIMHHOIIEPCTHBIX IE€HKA, 3 KOPUYHEBBIX JJIMHHOIIEPCTHBIX.
Omnpenenurte reHOTUIIBI POAUTENENH U IOTOMCTBA, COOTBETCTBYIOLIME UX (eHoTunaM. COCTaBbTE CXEMY
petienus 3aaaun. OObsSCHUTE MOTYYEHHbIE PE3YJbTAThI.

3agava 5. ['omyOoriasslidi mpaBiia, OTEl] KOTOPOro OBLI JICBIOM, XEHUJICA Ha Kaperja3ou JICBIIC U3
CEMbH, BCE WIECHBI KOTOPOW B TEUEHUE HECKOJIBKUX ITOKOJIEHUI UMENU Kapue IJ1asa.

Kaxkoe moromcTBO ciienyeT oxuaaTh OT 3Toro opaka?

3anaya 6. Kapernaselii mpaBiua >KeHUTCS Ha rosiyOornazoi npasiue. VX mepBblii peGEHOK MpaBiia U
uMeeT roiayOble riasa.

KaxoBa BepoATHOCTb pOXKAEHHS BTOPOro peOEHKA C TAKMM K€ COYETaHHEM IPU3HAKOB?

3amaya 7. Ecnu xeHnmHa ¢ BecHymkamu (A) U KypuaBbIMU Bojiocamu (B), orerr koTopoit He umen
BECHYIIEK M MMEJ INPSAMBIE BOJIOCHI, BBIXOAUT 3aMy 3a MY)KUMHY C BECHYIIKAMH U TPSAMBIMU
BoJIocaMH (00a ero poAMuTENs UMENIU TaKUe K€ IPU3HAKH), TO KAKUE IETH Y HUX MOT'YT ObITh?

3amauya 8. Y KpymHOro poratoro CKOTa reéH KOMOJIOCTM JAOMUHHUpPYET HaJ T'€HOM pPOrarocTH, a IeH
YEepHOr'o I[BETa IMIEPCTU — HaJl FE€HOM KpacHoW okpacku. O0e mapbl 'eéHOB HAXOAATCSA B Pa3HbIX Mapax
XPOMOCOM.

3amauya 9. Kakumu okaxkyTcsl TemnsiTa, €CIM CKPECTUTh I'€TePO3UTOTHBIX IO 00E€MM IMapaM NPU3HAKOB
ObIKa 1 KOpOBY?

3agaua 10. Kakoe MOTOMCTBO clieAyeT OXHIATh OT CKpEIIMBaHUS YEPHOIO KOMOJIOTO ObIKa,

reTepOo3UroTHOrO 1Mo 00eUM Mapam MPU3HAKOB, C KPACHOM poratoil KOpoBou?

Bompocs! a1 caMOKOHTpOIIA:

Bapuanm L.



Buinuwume nomepa eepuvix cyscoenuil.

1.

N o O kR 0D

9.

HacnenctBeHHOCTs — 3TO CIIOCOOHOCTH POAMTENIEH IeperaBaTb CBOM IMPU3HAKHU CIEAYIOIIEMY

IIOKOJICHUIO.

@EHOTHUII — 3TO COBOKYITHOCTb '€HOB ONPEIEICHHON KIETKU UM OpraHUu3Ma.

B pesynbpraTe Melio3a IpOMCXOAUT YMEHBILIEHUE YNCIIa XPOMOCOM B 2 pasa.

MoHOruOpHIHOE CKPELIMBAHNE — 3TO CKPELIMBAHKE 110 IBYM ITapaM MPU3HAKOB.

Jlnis onpenenenysi TEHOTUIIA OpPraHU3Ma POBOJUTCS AaHAIM3UPYIOIEe CKPEILMBAHHUE.

OOMeH yJacTKaMH TOMOJIOTHYHBIX XPOMOCOM Ha3bIBAETCSl KOHBIOTALINCH.

[TpusHak, nepenaroImuiicst o HACIEACTBY MPU THOPHIN3AINH, HO HE IPOSBIIAIOIIUIICS Y THOPHIIOB

IIEPBOI'0 IMOKOJICHU S, HA3bIBACTCA IOMUHAHTHBIM.

. XpOMOCOMBI, OAWHAKOBLIC ¥ CaMIld U Y CaMKH, Ha3bIBAIOTCA ayTOCOMaMU.

OCO6I/I, B ITOTOMCTBEC KOTOPBIX O6H3py>KI/IBaeTC5{ PACHICIUICHUEC, HA3bIBAOTCA T'OMO3UT'OTHBIMU.

10. Ssnenue cuennennoro HacnenoBanus otkpsul T. Mopras.

11 FGMO(bI/IJ'II/IH — COCINNICHHOC C ITI0JIOM HAaCJICACTBCHHOC 3a00J1€eBaHue.

12. B Hopme HaGOP MOTOBBIX XPOMOCOM Y KEHIIUHBI— XX.

Bapuanm I1.

Buinuwume nomepa éepHuix cysrcoenui.

1.

MO)II/I(I)I/IKaHI/IOHHaSI HN3MCHYHNBOCTDH CBs3aHa C UIBMCHCHHUECM I'CHOTHIIA.

. Kaxxp1ii opranusm 061a1aeT cBOMCTBAMH HACIIECTBEHHON N3MEHUUBOCTH.
. HopMmoii peakuinu Ha3bIBAIOT MpeAebl MyTaIlMOHHON N3MEHYMBOCTH MPU3HAKA.

. MyTauuu npoucxoasT B XpoOMOCOMax M0/ BIMSHUEM BHEIIHUX U BHYTPEHHUX (PaKTOPOB.

2
3
4
5.
6
7
8
9

CeprnoBUIHO KJIETOYHAs! AHEMMsSI BOSHUKAET B PE3yJIbTaTE€ XPOMOCOMHOM MyTaIuu.

. [Monunnouaust — 3T0 KpaTHOE YBEIMYEHUE KOJINYECTBA XPOMOCOM.
. JI1st m3ydeHus TeHETUKH YeJIOBEKa UCIOb3YETCsl THOPUI0IOTHIECKUN METO/I.
. Hemnentrunpie OMU3HENBI PA3BUBAIOTCS U3 OJTHOU SUIICKICTKH.

. 'eHeanornueckuii MeToJ OCHOBAH HA U3YYEHUHU KOJIIMYECTBA U CTPYKTYPbl XPOMOCOM.

10. Bce pasnuuus pa3HOSAMLEBBIX OIM3HELOB 00YCIOBJIEHbI BAUSHAEM BHEIIHEN Cpeibl.

11 v pO[[HTGJ'IGﬁ, COCTOAIMX B POACTBC, BEPOATHOCTD POKIACHUSA aHOMAJIbHBIX z[eTeﬁ BO3pacTacT B

HECKOJIbKO Pa3s.

12. Tenorun — 3To COBOKYIMHOCTH BCEX T'€HOB OPraHU3Ma.

Bapuanm 111

Bmecmo mouex noobepume coomseemcmayiouje mepmunbl Ui Gamuuro y4énozo.



DJleMeHTapHasl €AMHHIIA HACIEACTBEHHOCTH, IPEACTaBI€HHAs OTpe3koM MoteKyasl JJHK — ...
CkpenuBanue, NpUBOsILEecs 1 ONpeaeieH sl TeHOTHIIA OpraHu3Ma— ...
XpOMOCOMBI, OTUHAKOBBIE Y CAMIIa U Y CAMKH, — ... .

B HopMe HabOp MOJIOBBIX XPOMOCOM Yy MYXYHHBI — ... .

o~ 0D

@opMa HN3MCHUYHUBOCTHU OPraHM3MOB, BOSHUKarOMass Inpu M3MCHCHUU yCJIOBI/Iﬁ Cymi€CTBOBaHUA U HE

3aTParuBaroILas TCHOTHUII OPraHu3Ma, — ... .
BHOBB BO3HUKAIOIUE U3MEHEHHS B TCHOTHUIIE — ... .
MyTanuu, cBsizaHHble ¢ U3BMeHeHneM cTpykTypsl JJHK, — ... .

MyTanuu, CBsI3aHHbIE C H3MEHEHUEM CTPYKTYpBI M HA00pa XpOMOCOM, —

© ® N o>

KpaTtHoe yBennuenue 9ucia XxpoMOCoM — ... .
10. [lns u3yueHus reHETHKH YEIOBEKA UCTIOJB3YIOT METOMBL: ..., ..., ... .
11. Bce pasmmums oxHOSNIEBBIX GIU3HENOB 00YCIOBIEHBI BIMAHUEM ... .

12. Bau3kopoAcTBEHHOE CKpEIUBAHUE — ... .

Pasznen 3. OCHOBEI T€HETHKH U CENEKIIUH.

Tema «OCHOBBI yU€HHUS O HACIEICTBEHHOCTH U U3BMEHUYUBOCTU.

ITPAKTHUYECKAS PABOTA Ne 8

['eneruka mosa. HacyieOBaHUE MTPU3HAKOB, CIIECTIJIEHHBIX C MTOJIOM

[lens: HAa ocHOBaHWMM 3HAHUM 3aKkoHA T. Moprana yMeTh MPOrHO3UPOBATH HACIEA0BAHNE TTPHU3HAKOB Y
YeJIOBeKa M IPYTUX OPraHU3MOB TP TIOJTHOM M HETMOJIHOM CIIETJICHUH T'€HOB, HA KOHKPETHBIX
MpUMEpPax MOKa3aTh, KAK HACIEAYIOTCS MPU3HAKH, CLETNIEHHBIX C TTOJIOM, YTO HE0OOXOAUMO 3HATh U
KaKUX MMPaBWI MPUIEPKUBATHCS IPU PEIICHUH 3a7a4; 0Tpad0TaTh CUMBOJIMKY U TEPMUHOJIOTHU IO,
HEOOXOMMBIX JIJIs PEIICHHS 3a1a4.

MarepuanibHO — TEXHUYECKOE OOEeCIevYeHHe: METOJUYECKHE YKA3aHHWS IO BBIIOJHEHUIO padOThI
tabmua «MexaHu3Mm onpeaenenus nomnay, «Kapuorun y yenosekay, «Hacnenoanue remodunum.
XoJ 3aHATHS:

1. AxTyanu3aius onopHbIX 3HaHUI

1. Yro Takoe nmon oprannzma?

Kakue Tunel XxpoMOCOM BaM U3BECTHBI?

CKOJIBKO ayTOCOM B I'€HOTHIIE YeI0BEKa?

Kakue XxpoMocoMBbl Ha3bIBaIOTCS TIOJOBBIMU ?

Kaxoii mon Ha3pIBaeTCs rTOMOraMETHBIM M KaKOM — FeTepOraMeTHbIM?

Kax HaCJICAYCTCA MO Y MHCKOHI/ITaI-OHII/IX?

N o O A wN

Yro Takoe HACJICAOBAHUC MMPHU3HAKOB, CUCIJICHHBIX C moJiom?



8. T'zey uenoBeka pacos0KeH I'eH, BbI3bIBAIOIIUI FeMOpUINIO?

9. Komy nepenarorcst renbl, Haxonasuecs B Y - XpoMocoMme?

2. U3y4uuTh KpaTKUE TEOPETUYECKUE CBEACHUS,;

Bapuanm 1.

3ajaya: HocutenpHuiia reMouiMy BhIILIA 3aMYK 32 3I0POBOTO0 MYXuu- Hy. Kakue MOryT poauThes
netu?

Jna pewienus 3a0auu cnedyem cocmasumo cxemy:

Pemenue:
P QXHXP xJ3 XHY
G XH Xn XHY
Fi
XHXH nepouka, 3mopoBas (25%)
XHXM nepouxa, 310poBasi, HocuteabHuIa (25%)
XHY manbuuk, 310poBbIi (25%)
X"Y manbumk, 6onbHOM remoduimeii (25%).
Bapuanm I1.

s pewenus 3a0ayu cnedyem cocmasums cxemy

Anroputwm aericteuil  [IpumMep pemienus 3agadn

1. UYrenme ycmoBusall. 3adaua. VY IKEHIIMHBI, Yy KOTOPBIA OTCYTCTBYET IOTOOTICICHUE
3a/1a4u. (3aboneBaHne TMO- JPYroMy Ha3bIBACTCS AHTUJIPO3HASIIKTOACPMAIIbHAS
NMUCIUTa3usl) ¥ MYXKYUHBI, HE MMEIOIIET0 YKa3aHHOTO JedeKTa, pOXKIaeTcs
ceiH. Ompe- nenuTh, yHaAcjaemayeT Jid peOCHOK O00Je3Hb MaTepH, WIU JKe
MaJbuMK OYJET TaKUM K€ 3I0POBBIM, KaK U €ro OTell, €CJIH HU3BECTHO, YTO
eH, OTBETCTBEHHBIM 3a pa3BUTHE OTOW OOJE3HU,- PELECCUBHBIA TEH,
JIOKaJIM30BaHHBIA B X- XpoMocoMme. Paccuurtarh: eciiu BTOphIM peOECHKOM B

ATON ceMbe OyJeT AeBOYKa, HOPMaJbHO JI OYyIAyT paboTaTh y Hee MOTOBBIC

Kele3bl?
2. Beenenue 2. Pewenue.
OYKBEHHOTO
0003HaYeHUS a) O003HaYMM T'€Hbl, KOHTPOJIUPYIOIIHNE MPU3HAKU:
TOMHUHAHTHOTO A- HOpMaJIbHOE TOTOOT/IeNIEHU e

1 PCUCCCUBHOIO d- HApYIICHHOC IMMOTOOTACIICHHUC




[IPU3HAKOB.

4. CocraBienue

CXEMBI P denorun @ HapyHICHHOEX J'HOpPMaJIbHOE IIOTOOT/IEIEHUE
1-ro CKpEIIMBaHMUS, MOTOOTHCIICHUEC

3anmuch (HEHOTHIIOB, a Q@ XAy

3aTeM renorunoplP remormm 4 X*X? X

POIUTETHCKUX 0COOCH.

4. 3anuch TUIIOB - 4. ! l l

ramer, KOTopbie MoryT |G XaXAY

00pa30BBIBATHCS BO

BpeMsl MeHo03a.

5. Onpenenenue - 5. XAXa XAy

TCHOTHUIIOB ulFy TEeHOTUI

(eHOTUIIOB IOTOMKOB, [(peHOoTHIT HOPMaJIBHOE HapyILIEHHOE MOTOOT/IEICHUE
00pa3yromuxcs B MIOTOOT/IEIICHUE

pe3ylbTaTe

OIJIOJJOTBOPEHHS.

6. OTBeyaeM Ha -
BOIIPOCHI 33]1a4H -
MMOJIHBIMU TIPENJIOKE-
HUSMU, 3aIIUCBIBasI

BCC BBIYMCJICHUA.

ManbuuK, KOTOPBIN YK€ POIUIICS, U BCE OCTAJIbHBIE MaJIbUUKH, KOTOPBIE
MOTYT MOSIBUTHCS B 3TOM ceMbe B 0003puMOM Oy/yIieM, HepeMeHHO OyayT
CTpalaTh HapyIIEHHEM MOTOOTACICHUS

Hanpotus, 100% nmOoTOMKOB K€HCKOI0 110J1a, KOTOPbIE MOT'YT IIOSIBUTHCS B
HTOI cemMbe, OYIYT XapaKTeprU30BaTHCS HATMYHEM MOTOOT/ACICHUSI.

2 -100%

1-x x=(1x100):2=50%

100%-50% =50%.

7.3anuceiBaeM

OTBET 1O 00pa3iy

10. OtBeT: XAX? XAY

50% 50%

3anaHm1 JJI1 CaMOCTOATCIBHOI'O BBIITOJIHCHUM A

3agava 1. V yenoBeka nmpusHaKk reMOGUINN PEECCUBEH M CIIETUICH C MOJIOM (TE€H JIOKaJu3yeTcs B X-
XpOMOCOME M HE MMeeT ajjens B Y-xpomocome). [[eBylika, oTer, KOTOpoH cTpajnai remoduiuei,

BBIXOJIUT 3aMYX 3a 3J0POBOr0O IO 3TOMY IPU3HAKY MYk 4uHYy. Kakux nereil MOXKHO OXKHMAATh OT 3TOrO

Opaka?

3ajgaya 2. YV yenoBeka JajdbTOHU3M OINPENETETCS PELECCUBHBIM aJlIeNIeM I'eHa, pacloJIOKEHHOro B X-

XpOMOCOME U HC UMCHOLICTO AJUJICJIbHOT'O I'€HA B V- XpOMOCOME. OT 6paKa pOHHTCHCﬁ C HOpMAJIbHbIM

3peHueM poauics pedeHoK nanbToHUK. KakoB mon pedenka?




3agauva 3. 'emodunus (HECBEPTHIBAEMOCTh KPOBH) OMPEIEISETCS PEIECCUBHBIM T'€HOM, CIETJICHHBIM C
nojioM. B ceMbe My>K4MHa U )KEHILMHA 370POBbI, OHAKO MaTh )KEHILUHBI CTpajiana reModuinei.
KakoBa BepoATHOCTB TOT0, UTO Y X IIEPBOro pedeHKa KPOBb OyeT CBEpTHIBATHCS MJI0X0?

VYBEJNUUUTCS M BEPOSTHOCTb POXKIEHHS OOJIBHOro pedeHKa, €cilM BAPYT BBIACHUTCS, YTO M OTeIl
MY>KYMHBI Takke OblT 00s1eH remodummeit?

KakoBa BepOSITHOCTh pOKIIEHUS JOUEpEi, HECYIUX TeH reMopunu?

Ecnu OB 3Ta KEHIMHA BBINUIA 3aMyX 3a OOJBHOTO MYXUYHHY, TO C KaKOW BEpPOATHOCTBHIO €€ JCTH
MOTJIM OBl POAUTHCS 310POBBIMU?

Kakoii y Hux 6511 ObI 10717

3anaua 4. MyX4MHa- 1aJbTOHUK JKEHUTCS Ha JKEHIIMHE ¢ HOPMAJIbHBIM 3pEHUEM, OTell KOTOPOi ObLI
nanbToHuKOM. Kakum Oyner 3peHue y ux gerei?

3amaua 5. Y 4yenoBeka I[BETOBasl CJIENOTa— CLEIIJIEHHBIN C I10JI0M PELIECCUBHBIN NTPU3HAK.

B Gonbiioil cembe y Bcex gouepeil 3peHrne HOpMaJlbHOE, @ BCE ChIHOBBS IJIOX0 Pa3IMyaloT LIBETa.
MoxxeT 1 MaTh ObITh I'eTepO3UroTHOMN 10 3ToMY reny? Ecte sn nedexr 3penus y orua?

Morau 0Bl y 310pOBBIX poAMTENEH poauTbesa AeTH ¢ 3TUM JaedekTom? C Kakoil BEpOATHOCTBIO 3TO
MOTJIO OBbI CITYIUTHCS?

MoryT nu KEHIUMHBI CTPaaaTh LIBETOBOM CIIEMOTHI.

3amaua 6. Cungpom ODJl (opo-danmo-AuruTanbHbI CHHIPOM WA POTO-JIHIIE- MANBI[EBON CHHIPOM)
MPUBOAUT K THOEIM 3MOPHOHOB MY)KCKOIO IOJIa U XapaKTEepU3yeTCs MHOKECTBEHHBIMU MOpPOKaMHU
pa3BUTUS. Y TeTepo3UroTHhIX >KeHUMH npusHaku O®J] BwipakeHbl ciab®o. JKeHmuHBI co cnabo
BBIDOKEHHBIMH TPU3HAKAMU CHHIPOMa MMEET 310pOBYI0 J04Yb. J[Be mepBble OepeMeHHOCTH
3aKOHYWJINCh CHOHTAHHBIMU BBIKUABIIIAMM IIJIOJOB MYXCKOro moja. KakoB reHoTun >KeHIIWHBI?
I'enotun norudmmx sMOproHoB? KakoBa BEpOATHOCTh POXKJIIEHHUS Y 3TOH KEHIMHBI BTOPOU 340pOBOM
nouepu’?

Bompocs! 111 caMOKOHTpPOJIA:

Bapuaum 1.

Kapuortun - ...
AyTocoMamH - ...
[TonoBbiMH - ...
I'omorameTHslii 11O - ...
I'ereporameTHsIi O — ...
Femodumms — ...
JlanbTOHU3M — ...

I"'omonorununeie XpOMOCOMBI— ...

© 00 N o g b~ bR

I'enom — ...



10. Cuerutennoe ¢ 110J10M Hac/IENIOBAHME - ...
Bapuanm I1.
3anoanume nponycku 6 mekcme.
CoBpeMeHHas Teopus HacleqoBaHus Iojla Obula pa3paboTaHa
1 €ro COTPYAHUKaMHU B Hauaje XX BeKa.
AunenbHBIC TEHBI B__-M____ - XpOMOCOMax HacleIylTCsl B COOTBETCTBUU C 3aKOHAMH MeHIens.

I'ensl, pacnonoxeHHbIe B OJIHOW XpOMOCOME, HAa3bIBAIOTCS__.



HpI/I3HaKI/I, I'CHbI KOTOPLIX JIOKAJIM30BAHLI B ITOJIOBBIX XPOMOCOMAX, HA3bIBAKOT

[Tos, xoTOPBIH (hOPpMHUPYET raMEThI, OIMHAKOBBIC 10 TIOJIOBOM XpPOMOCOME, Ha3bIBACTCS _H1
o0o3HavaeTCs .

[Tosn, koTopEI hOpMHUPYET TaMEeThI, HEOIMHAKOBBIE 110 TTOJIOBOM XPOMOCOME, HAa3bIBACTCS )31
o0o3HaYaeTCs KaK___.

VY npo3oduisl U 4emoBeKa JKEHCKUN MO SBISETCS_, a MYXCKOW__.

VY nTun v pentuiuii - CaMIIbl, a CAMKH -

Paznen 3. OCHOBBI TEHETUKA M CEJIEKIINH.

Tema «3aKOHOMEPHOCTH U3MEHUYMBOCTH.

[NPAKTUYECKAS PABOTA Ne 9

[TocTpoenue BapruanimoOHHOT O psifia ¥ BapUALIMOHHOW KPUBOW, N3MEHYMBOCTD

Lenp: MO3HAKOMHTH CTYACHTa CO CTATUCTHYECKUMHU 3aKOHOMEPHOCTAMH MOJU(PUKAIUOHHOM

M3MEHYMBOCTH, BBIPa0OTaTh YMEHUE CTPOUTH BAPUALMOHHBIN Pl U rpaUK M3MEHUHUBOCTU JAHHOTO

MpU3HAaKa.

MarepuanbHO — TEXHHYECKOE OOECIEYCHHE: METOAMYECKHE YKa3aHUs IO BBITOJIHEHUIO pPaloTHI,

JUHEIKa, KapaHJall, CIIHCOK CTYAEHTOB I'PYIIIIHbI.

XoJ1 3aHATHA:

1.  Msmeputs pocT CTYIEHTOB IPYMIIBL;

2.  CrpynnupoBath 110 poCTY;

3.  TocrpouTs rpaduk, HAHECTU HA HETO CPEJHMI, MAKCUMAJIbHBIA, MUHUMAIIBHBIA POCT CTYJEHTOB
TPYIIIBI,

4.  TlocTpouTh BApHALMOHHYIO KPUBYIO;

5.  IToAroToBHTH 3aIUTY PAGOTHI O KOHTPOILHBIM BOIPOCAM.

Teopetnueckue cBeeHus

MyTtanunonnass usmeH4uBocThb— 3T0 M3MeHeHus [IHK knerku (M3MmeHeHwe CTpoeHUS U KOJUYECTBA

xpomocoM). Bo3nukaror mox geiictBueM ynbTpaduosiera, paguandud (PEHTICHOBCKUX Jydeil) U T.IL

[TepenaroTcs Mo HACIEACTBY, CIYy)KaT MaTepHAJIOM JJIsl €CTECTBEHHOro 0TOOpa (MyTallMOHHBIN ITpoliece

— OJIHA U3 JBUKYIIUX CUJI BOJIFOLIMH).

KoMmOunaTtuBHas M3MEHUYMBOCTh BO3HUKAET MPU TEpeKOMOMHAIUU (NepeMeIIMBaHUN) T€HOB OTIAa U

Marepu. cTOUHUKH:

Kpoccunrosep npu meito3e (roMOJIOrHYHBIE XPOMOCOMBI TECHO CONMMKAIOTCS U MEHSIOTCS y4aCTKaMu ).

1) HesaBucumoe pacxoskieHHE XPOMOCOM MpH MeHo3e.

2) CoiydaiiHoe CIUAHHE raMeT IIPH OILIOAOTBOPEHHH.



ITpumep: y 1iBeTKa HOYHAsl KpacaBUIla €CTh T'€H KPACHOTO I[BETa JITIECTKOB A, M I'eH 0eJsloro IBeTa a.
Opranu3mM Aa wHMeeT pO30BBI I[BET JIENECTKOB, 3TOT MPHU3HAK BO3HHKAET IPH COYETAHUHU
(xoMOMHAIIMHM) KPACHOT'O U OEJIoro rexHa.

MoaupukanroHHas U3MEHYUBOCTh BO3HUKAET IMOJ JIeCTBUEM OKpy»Karoleil cpenbl. Ilo HaciencrtBy
He nepenaércsi, HOTOMY YTO NMPH MOIU(PHUKALHMIX MEHAETCS TOJIBKO (heHOTUN (MPU3HAK), a TEHOTHII He
MeHsiercst. OTanaus

oT wMmyrtamuii. Hopma  pedknmm —  CMOCOOHOCTH TeHOTHIIA (OPMHPOBATH B OHTOTECHE3E, B
3aBHUCHUMOCTH OT YCJIOBUU cpenbl, pa3Hble GeHoTunbl. OHa XapakTepu3yeT OO0 y4acTHsl Cpelbl B
peanu3anuy MpH3HAaKa M OonpenensieT MOAU(UKAMOHHYI0 M3MEHYMBOCTh BHAA. Yem Immpe HOpMa

pCakuuu, TEM 0oJIbIlle BIUSHUE Cpeabl WU TEM MCHBUIC BJIHWAHHUC TCHOTHIIA B OHTOI'CHE3C.



OouH U TOT K€ IeH B pPa3HbIX YCIOBUSAX CpPEAbl MOXET peaju30BaThCsi B HECKOJIbKO MPOSBIECHUN
npusHaka (peHoB). B kax10M KOHKPETHOM OHTOT'€HE3€ U3 CIEKTpa MPOSIBICHUN MPU3HAKA Pean3yeTcs
TOJIKO OJJUH. AHAJIOTHYHO OJIMH M TOT ’K€ T'€HOTHUII B Pa3HBIX YCIOBHIX CPE/ibl MOXKET PEan30BaThCS B
LENbIl CHeKTp HOTEHLHAJbHO BO3MOXHBIX (PEHOTHIOB, HO B Ka)XJ/JOM KOHKPETHOM OHTOI€HEe3e
peanuzyeTcst TONbKO onuH Genotun. Ilon HacaencTBEeHHOW HOPMOW peakliy MOHUMAIOT MAaKCUMAaIbHO
BO3MOXKHYIO IIMPUHY ATOrO CHEKTpa: YeM OH IIUpe, TeM IIUpe HopMa peakiuu. DeHOTHIUuYecKoe
3HAUYEHHE JIOOOr0 KOJMMYECTBEHHOro mipuszHaka (D) ompenensercs, C OJHOW CTOPOHBI, €ro
reHotunuueckuM 3HauenueM (I), ¢ npyroit croponsl — BausiHHEM cpenbl (C):
Xon paboTsl:
3agaHus A1 CaMOCTOSITEIbHOT'O BBITIOJIHECHHUS:
1. W3MepuTh pocT Ka)KA0ro CTyJeHTa B IpyIIe, OKPYriauTh Hudpsl (Ha-

MpUMEP, €CIU POCT cocTaBisgeT 165,7 cm, 3anummre, 9To pocT — 166 cM)
2. KonuuectBo CTYyJE€HTOB C MOBTOPSIIOIIMMCS POCTOM, IIOJIYYEHHbIE J[IaHHbIC 3alUIIMTE B
Tabnuiy.
(CrpynnupyiiTe mony4eHHbIE HUQPBI, KOTOPBIE OTIMYAIOTCS Ipyr oT apyra Ha 5 cM (150—155 cwm,
156—160 cM W T. 1A.) W TOACYUTANUTE KOJMYECTBO YYCHHKOB, BXOMISIIMX B KKIYH TPYIIY.
[Tonyuennsie ganHble 3anuimuTe: KonnuecTBo yuyammxes ... 2 Poct, B cm 145—150).

3. TlocTpoiiTe BapuallMOHHBIA psAJ pOCTa CTYJEHTOB, a TaKkKe BAPHAIMOHHYIO KPHUBYIO,
OTKJIJIbIBasi 110 TOPU3OHTAIM POCT B CAHTUMETPAX, a 1O BEPTUKAIN KOJUUYECTBO MOBTOPOB C JaHHBIM
pOCTOM.

4.  BblumcouTe CpeiHMIt POCT CTYICHTOB Balleil rpyniibl o Gopmyiie (IyTeM AeIeHUs CyMMBI BCEX
U3MEpeHUi Ha olIiee YMCII0 U3MEPEHUN )

5.  BbluucauTe M OTMEPHTE Ha TpadMKe CPETHUIA POCT.

6. Ilocne Bammx Mccaeq0BaHUI c/lealiTe BBIBOJ U OTBETHTE HA BONPOCKL:

a) Kakoll poCT YYEHUKOB Ballell I'PyIIIbl BCTPEYAETCs YaCTO, KAKOH PEKo.
0) KaK1e OTKJIOHEHUS BCTPEYAIOTCs B POCTE yYaLUXCA.
B) KaKOBBI IPHYUHBI pa3HOTO POCTA.

Crygenrtsr: 1.
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. AHQJIM3 W OLICHKA Pa3JIMYHBIX THIIOTE3 TPOUCX 0K ICHUS JKA3HH.

I{esb: 3HAKOMCTBO C pa3IMYHBIMH THIIOTE3aMH IIPOMCXOKICHHUS KU3HHA Ha 3eMIIe.
Xoa paboThI.

1. TIpounTaTh TEOPETHUECKHUE CBEICHUS

2. 3anogHUTH TaOIUILY:

Teopun U | CyIHOCTh TEOPUHU UM TUTIOTE3bI Joka3zaTenbcTBa




THITIOTE3bI

TeopeTnueckue CBEAECHUS

«MHoroob6pasue Teopuil BO3HUKHOBEHHUSI )KU3HU Ha 3eMJIe»

1. Kpeaunonusm

CornacHo 3Toi TeOpHH, ’KM3Hb BO3HHUKJIA B PE3yJbTaTe€ KaKOr'0-TO CBEPXbBECTECTBEHHOI'O COOBITHS B
npouuioM. Ee mpuaepkuBaioTcs MocieqoBaTeNd IOYTH Bcex Hauboliee pacnpoCTpaHEHHBIX
PEJIUTUO3HBIX YYCHUH.

TpanuuroHHOE MyNEHCKO-XPUCTUAHCKOE MPEACTaBICHUE O COTBOPEHUU MHpa, U310KeHHOe B KHure
bbITus, BBI3BIBAJIO U TPOAOJIKAET BBI3BIBATH CIIOPBI. XOTS BCE XpUCTHAHE NPU3HAIOT, uTo bubausa — 3to
3aBeT ['ocnona mozsaM, 1O BOIPOCY O JUIMHE «HSA», ynoMuHaBIuerocs B Kuure beitus, cymecTtByror
pa3HOrJIacus.

Hekotopsle cunTaroT, 4TO MUP U BCE HACEJSIOLINE €ro OpraHu3Mbl ObUIM cO3JaHbl 3a 6 aHel mo 24
yaca. /lpyrue XxpucTuaHe He OTHOCATCS K buOaMm kak K HayyHOW KHUI€ M CUMTalOT, 4To B KHure
BbITus M3M0KEHO B MOHATHOW Ui rojeill (opme TeoJornyeckoe OTKpPOBEHHE O COTBOPEHMH BCEX
KUBBIX CyIIECTB BCeMOrynm TBopLom.

[Tporecc 60xKECTBEHHOI'0 COTBOPEHHS] MUPA MBICIUTCS KaK HMEBIIUI MECTO JIMIIb OJIHAXK/IbI U TOTOMY
HEJIOCTYIHBIN 11 HaOJII0IeHUs. DTOr0 JOCTAaTOYHO, YTOOBI BHIHECTH BCIO KOHIIEHIIHIO 00’KECTBEHHOT O
COTBOPEHUS 3a PAMKU HAy4YHOr o uccienoBanus. Hayka 3aHMMaeTcs TOJIBKO TEMHU SIBJICHUSMHU, KOTOPBIE
MOJJIal0TCsl HaOMIOJEHHI0, a TMOTOMY OHa HHMKOrJa He OylIeT B COCTOSHUM HHU JOKas3aTb, HU
ONPOBEPTrHYTH ATy KOHLENLHUIO.

2. TeopHs CTallMOHAPHOI'O COCTOSIHUS

CornacHo 3TOi TeopruH, 3eMJIsl HUKOT/1a He BO3HHUKAJIA, a CYIIECTBOBaJla BEYHO; OHA BCErJa CocoOHa
MOJIEPKUBATh )KU3Hb, @ €CJIM U U3MEHSJIACh, TO OUEHb MaJIO; BUJIbI TOKE CYILECTBOBAJIM BCEI1A.
CoBpeMeHHblE METO/bl AATUPOBAHUS [AalOT Bce 0Oojee BBICOKME OLIEHKM BO3pacTa 3eMJM, 4TO
MIO3BOJISIET CTOPOHHHMKAaM TEOPUM CTAallMOHAPHOIO COCTOSHMS IOJjararb, 4TOo 3€MJIsl U BHUJBI
CYLIECTBOBAJIM BCerAa. Y KaXKI0ro BU/a €CTh JBE BOZMOKHOCTH — MO0 U3MEHEHN € YHCIIEHHOCTH, JIN0O
BBIMHUPAHUE.

CTOpOHHMKM 3TOH TEOPUHU HE NPHU3HAIOT, YTO HAJIUYME MM OTCYTCTBUE ONPENEICHHBIX MCKOMAEMbIX
OCTaTKOB MOJKET yKa3bIBaTb Ha BpeMs IOSIBJICHHSI MJIM BBIMUPAHUS TOTO WM MHOTO BUJA, U IIPUBOJSAT B
KauyecTBe NMpUMepa MPeACTaBUTENS KUCTENEPhIX phl0 — aTuMepHio. 110 majgeoHTON0rn4eckuM JaHHbIM,
KHCTenepble BoIMepIn okoso 70 MiH. sieT Ha3ad. OQHaKo 3TO 3aKIH0YEHHE IPUILIOCh IIEPECMOTPETD,
Korga B paiioHe Manarackapa ObUIM HailleHBl JKHBbIE IpEICTaBUTENN KucCTenepblX. CTOPOHHUKU
TEOPUM CTAIMOHAPHOTI'O COCTOSHUSA YTBEPXKIAIOT, YTO, TOJIBKO HM3y4das HBIHE JXUBYLIUME BHUIBI U

CpaBHUBAA UX C UCKOIIACMbIMU OCTATKAMHU, MOXHO ACJIATb BbIBOA O BbBIMUPAHHHU, Id U TO OH MOKCT



OKa3aThCsl HEBEpHBIM. BHe3amHoe MmosiBiIeHne KaKoro-JIn00 MCKOMaeMoro BH/ia B ONPEAEIEHHOM I1acTe
OOBSICHSIETCSI  YBEJIMYEHHEM YHCICHHOCTH €ro TMONyJSUd WM TepeMelleHHeM B MecTa,
OJ1aronpuUsTHBIE ISl COXPaHEHHs OCTaTKOB.
3. Teopus nancnepMuu
OTa TeopHs He MpeAaraeT HUKaKoro MeXaHn3Ma /il O0bSCHEHHS IEPBUYHOI0 BO3HUKHOBEHHS XKU3HH,
a BBIABUIAcT HJCKD O €€ BHE3EMHOM MNpOUCXOkIeHuu. llodToMy ee Hemb3s CuuTaTh TEOpUEH
BO3HUKHOBEHHS JKM3HHM KaK TaKOBOM; OHA MPOCTO MEPEHOCHUT MpoOiIeMy B KaKoe-TO JAPYyroe MecTo BO
Bcenennoii. ['unoresa 6sima Beigunyta 0. JInbuxom u I'. Puxtepom B cepenune XIX Beka.
CornacHo TunoTe3e MaHCIEPMHUM KU3Hb CYLIECTBYET BEYHO M NEPEHOCUTCS C IJIAHETHl Ha IUIAHETY
MereopuTaMu. lIpocTeiiiine opraHM3mbl MM UX CHOpPbI («CEMEHA >KM3HW»), IONajaas Ha HOBYIO
IUTAHEeTYy W Haias 3aech ONaronpusaTHBIE YCJIOBUS, Pa3MHOXKAIOTCS, JaBas HAdallo ABOJIOLUUU OT
npocTeliux (GpopMm K cloKHBIM. BO3MOXXHO, 4TO KHU3Hb HA 3eMJie BO3HHUKJIA U3 OJHON €IWHCTBEHHON
KOJIOHMM MUKPOOPraHU3MOB, 3a0pOLIEHHBIX U3 KOCMOCa.
Jns o0OcCHOBaHWSA JTOM TEOPUU MCHONB3YIOTCS MHOTrOoKpaTHble mosiBieHuss HJIO, HackanbHbIe
M300pakeHHs MPEIMETOB, MOXOKHX Ha PAKeThl U «KOCMOHABTOB», a TaKXK€ COOOLICHUS SKOOBI O
BCTpeuax C HWHOMIAHeTsHaMu. [Ipy W3ydeHWH MaTepuanoB METEOPUTOB M KOMET B HHX ObUIH
O0HapyKEHbl MHOTHE «IIPEAIIECTBEHHUKH XMBOI'0» - TaKME€ BELIECTBA, KaK LIMAHOTEHbl, CUHWIbHAS
KHCIIOTA U OPraHMYECKHUE COEAMHEHUs, KOTOPbIE, BO3MOKHO, CBIIPAJIA POJIb «CEMSH», MaJaBIIUX HA
roJyI0 3eMIIIO.
CropoHHHKaMH 3TO# runotes3sl OblmH Naypeatsl Hobenesckoit npemun @. Kpuk, JI. Opren. @. Kpuk
OCHOBBIBAJICS HA JIBYX KOCBEHHBIX J10Ka3aTEJIbCTBAX:

- YHUBEPCAJIBHOCTU T€HETUYECKOr0 KO/1a;

- HEOOXOIUMOCTH ISl HOPMAJIbHOTO MEeTa0oaM3Ma BCeX KHUBBIX CYIIECTB MOJMO/IEHA, KOTOPBIHA

BCTPEUYAETCS CelUac Ha IJIaHETE KpailHe peaKo.

Ho ecnu xu3Hb BO3HUKJIA HE HA 3eMJle, TO KaK OHAa BO3HUKJIA BHE ee?
4. ®du3nyecKue runoTe3sl
B ocHOBe (pu3nuecKUX TUIOTE3 JIGKUT PU3HAHNE KOPEHHBIX OTJIMYUN KUBOT'O BEILIECTBA OT HEKUBOTIO.
PaccMoTpuMm rumore3y NpOMCXOKIAEHUS >KW3HHU, BbIBMHYTY0 B 30-e romet XX Beka B. H.
Bepnajackum.
B3arnsapl Ha CYIIHOCTB JKU3HM MPUBETH BepHAICKOro K BBIBOJY, YTO OHA MOSBUIACh HA 3emiie B (hopme
ouoceprl. Kopennbie, (yHmaMeHTambHbIE OCOOCHHOCTH >XKMBOTO BEIIECTBA TPEOYIOT ISl €ro
BO3HUKHOBEHHMSI HE XHMHUYECKUX, a (U3NYECKHUX TMPOIECCOB. DTO JOJKHA OBITh CBOeoOpa3Has
KatacTpoda, MoTpsiCeHNE CAaMUX OCHOB MHPO3JIaHUSI.
B cootBercTBUM € pacnpocTpaHeHHbIME B 30-x rogax XX Beka rumnore3amu obOpazoBanus JIyHbel B

pe3yabTaTe OTphIBa OT 3EMJIM BEIIECTBA, 3aMOJHABIIErO paHee THXOOKEaHCKYIO BIAaIUHY, BepHaackuii



MPEAIOIOKUI, YTO STOT IPOLIECC MOI BbI3BAaTh TO CIMPAIBHOE, BUXPEBOE JABUKEHHE 3EMHOIO
BEIIIECTBA, KOTOPOE OOJBIIIE HE TOBTOPUIIOCH.

BepHackuii mporcxXokIeHUEe KU3HH OCMBICIMBAII B TEX JK€ MacITadax v MHTepBaJlax BPEMEHHU, YTO U
BO3HUKHOBeHHEe camoil Bcenennoil. Ilpum karactpode yciaoBHs BHE3alIHO MEHSIIOTCS, M U3
MIPOTOMATEPUH BO3HUKAIOT JKUBAsi M HEXKUBAsL MaTEePHSL.

5. XUMUYECKHE TUIIOTE3BI

OTa Trpynma THUIOTE3 OCHOBBIBACTCS HAa XUMHUUYECKOW crenuduKe >KU3HU U CBSI3BIBACT €€
MPOUCXOXKIECHHUE C UCTOpUEH 3emin. PaccM OTpUM HEKOTOpbBIE TUIIOTE3bl TOW TPYIIIIHI.

VY UCTOKOB UCTOPUU XUMUYECKUX THUIIOTE3 CTOSUTN 8033peHus J. I ekkensa. I'eKKelb CUUTAIN, YTO CHavyaja
MOJ1 ICWCTBUEM XUMUYECKUX U (PU3UUECKUX MPUUUH MOSIBUIMCh COSAMHEHUS Yriiepojia. DTH BelllecTBa
MPEACTaBIsLI cO00M HE pPacTBOPHI, a B3BECH MAaJeHbKHMX KOMOYKOB. llepBHYHBIE KOMOYKH ObLIM
COCOOHBI K HAaKOIJICHHIO DPAa3HBIX BELIECTB M POCTY, 3a KOTOPBIM CIIEIOBAjO JeJeHHE. 3aTeM
nosiBIJIach Oe3bsiiepHasi KieTka — UCXOAHAst popMa JJIsl BCEX JKUBBIX CYLIECTB Ha 3eMIIe.
OmnpezneneHHbIM 3TalloM B pa3BUTUM XUMMUYECKHX THUIOTE3 abuoreHesa crana xowyenyusa A. HU.
Onapuna, BeinBuHyTast uM B 1922-1924 rr. XX Beka. ['unoreza OnapuHa npeacTaBisieT COO0M CUHTE3
napsuHU3Ma ¢ Omoxumueil. [lo OnmapuHy HaclneACTBEHHOCTh CTajia CIeACTBHEM oTOopa. B rumotese
OnapuHa >xenmaemMoe BbIIAcTCs 3a AeicTBUTENbHOE. CHayana Hee OCOOCHHOCTH JKU3HU CBOMSTCS K
OoOMEHY BEIECTB, a 3aT€M €ro MOJEIUPOBAHHE OOBSABIAECTCA PEIICHHOM 3arajJku BO3HUKHOBEHHS
KU3HHU.

T'unomesa [[rc. bepnana mnpenmnonaraeT, 4YTo a0MOTeHHO BO3HUKIIHE HEOOJBIINE MOJIEKYJIbI
HYKJICMHOBBIX KHCJIOT M3 HECKOJbKMX HYKJIEOTHIOB MOIVIM Cpa3y K€ COCOUHIThCI C TEMU
AMHUHOKHUCJIOTaMH, KOTOPbI€ OHM KOIUPYIOT. B 3T0#l rumnore3e nepBUYHAas KUBasg CUCTEMA BUAUTCS Kak
OMOXMMUYeCcKas )KU3Hb 0€3 OPraHu3MOB, OCYIIECTBIISIFOIIAS CAMOBOCITPOM3BEICHUE U OOMEH BEIIECTB.
Opranusmel ke, o [x. bepHaiy, nosBist0TCS BTOPUYHO, B X07€ 000CO0JIEHUSI OTAEIbHBIX YYaCTKOB
TaKOM OMOXMMHUYECKON HKHU3HU C MTOMOIIBI0 MEMOPaH.

B xauecTBe nocnenHell XMuMHUYECKON TUITOTE3bl BOZHUKHOBEHUS KU3HH Ha Hallel IJIaHEeTe pacCMOTPUM
eunomesy I'. B. Boumxesuua, BeIABUHYTYI0 B 1988 rogy. CornacHo 3Toil rumnore3e, BOZHUKHOBEHHE
OPraHMYECKUX BEIIECTB MEPEHOCHUTCS B KOCMHYECKOE MPOCTPAaHCTBO. B crennduuecknx ycIoBHIX
KOCMOCa UJET CUHTE3 OPraHMYECKUX BEIECTB (MHOTOYMCICHHbIE OPIIaHUYECKUE BEUIECTBA HAMIEHbI B
METEOpUTAX — YTJIEBObI, YTIEBOAOPO/bI, a30TUCTbI€ OCHOBAHMSI, AMUHOKU CIIOTHI, )KUPHBIE KUCIOTHI U
ap.). He uckimoueHo, 4To B KOCMHUYECKMX IMPOCTOPAaX MOIJIM 00pa3oBaTbCsl HYKJIEOTHIBI M JaXe
monekyibl JIHK. Onnako, mo mueHuto BoiiTkeBrua, XuMudeckasi SBOIONUS Ha OOJIBIITMHCTBE TIJIAHET
ConHeuHOl cucTeMbl OKa3ajach 3aMOPOXKEHHOW M MIPOJOIDKUIIACH JIMIIL HAa 3emie, Haias Tam
noaxoasimue yciaoBus. [Ipu oxnakJeHUn U KOHJEHCAIMKM ra30BOM TYMaHHOCTH Ha NEPBUYHOU 3emiie
oKaszayics Bechb HabOp OpraHMYecKUX COCAMHEHUH. B 3THX ycCIOBHSAX >KMBOE BEIIECTBO IMOSBUIIOCH U

KOHJICHCHPOBAJIOCh BOKPYT BO3HUKIIMX abworenHo moinekyn JIHK. Mrak, mo runorese BoiiTkeBuua



NIEPBOHAYAILHO IMOSBIJIACH JKU3Hb OMOXMMHYECKas, a B XOJ€ €€ 3BOJIOLMM IMOSBWIKCH OTAEIbHbIE
OpraHu3MBbl.
KonTponeHble Bonpockl: Kakol Teopun npuaepxuBaeTech Bbl JIM4HO? [Touemy?

BriBon: Pasnen 4

[TpoucxoxeHne u pa3BUTHE KU3HU Ha 3eMIIe.
DBOJIOLIMOHHOE YYEHUE.

Tema <<MI/IKp03BOJ'IIOIII/I$I " MaKpO3BOJIIOLU»
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Omnwucanne ocobeit 0HOTO BUIA IO MOP(OTOTHIECKUM KPUTEPHUSIM.

Ilenb: HAy4UTHCS BBIABIATH MOP(OIOrHYECKUE PU3HAKU )KUBOTHBIX, PACTEHUH; ONpPENEIUTh, MOXKHO
71 110 MOP(OJIOTMUECKUM MTPU3HAKAM CYIUTh O IPUHAJIKHOCTH OPraHnu3Ma K OIpeeIEHHOMY BUY.
OO6opynoBaHNE U MaTepHAJIbl: PUCYHKH, FrepOapHble 00pa3Libl.

Xoxa paGoTsl

l. N3yyenue pacTeHuu.

1. PaccMoTpuTe npeaioxkeHHbie 00pa3iibl paCTCHUM, CPAaBHUTE UX.

Trifativem pratorese L.

2. Ha ocHoBaHuM cpaBHEHHs, COCTaBbTE MOP( OJIOTUYECKYIO XapaKTEPUCTUKY

JIBYX pacTEHUH OJTHOTO POJIa, 3aIOJTHUTE TaOJIHILY.

Obpazery Ne 1 | O6pazer Ne 2

Bunosoe Bunosoe
[Ipu3Hak ns cpaBHEHUS
Ha3BaHUE: Ha3BaHUE:

Pon pacrenus

Tun KOpHEBOM CUCTEMBI

Crebenbp (ApeBecHBI, TPaBAHUCTBIA, MPIMOCTOSUHM,




MOJI3YYHU I, CTETFOIIMICS | T.II.)

Jluctes (mpocThie, CIOKHBIE)

JKunkoBaHue nucThHEB

Jlucropacnonoxenue

IIBeToK MK collBETHE

[Tnon, ero HasBaHWe (COYHBIA WIJIM CYXOH, OIHO- WIIK

MHOT'OCEMSHHBIH )
3. UYeptn CXOJCTBA IBYX BHUOB pacTeHui OJIHOIO
pona
4.  Yepthl pasnnuus IBYX BHJIOB pacTeHui OJIHOT O
pona

5. MoxHO 1M Ha OCHOBaHMM MOP(OJOrHYECKOr0 KPUTEPUs CYIUTh O BUIOBOW MPUHAIIEKHOCTH

pactenuit?

Il. M3y4yenue >kUBOTHBIX

1. PaccMoTpuTe pUCYHKH ABYX KUBOTHBIX Pa3HbIX BUJOB OAHOI0 poaa. CpaBHUTE HX.

2. Ha ocHOBaHMM CpaBHEHHS, COCTaBbTE MOP(OIOTHYECKYI0 XapaKTEPUCTHKY IBYX JKHUBOTHBIX

OJTHOT'O POJa, 3aMOTHUTE TAONIHILY.

Bunosoe
[Ipu3Hak 1 cpaBHEHUS

Ha3BaHUC:

Bunosoe

Ha3BaHHUC:

PacnipocTpaHeHnue )KUBOTHOTO

Oxkpac mexa

,HJ'II/IHa KHUBOTHOI'O

Macca )XUBOTHOI'O

Crtpoenne KOHEUHOCTEN

Yim

Tun nuranus




3. UYeptsl CXOJCTBa JIBYX BHUJIOB YKUBOTHBIX OIHOT'0

pona

4. Yeptsl pasmuuus IBYX BHJIOB KUBOTHBIX OJTHOT' O

pona

5. MoxHO 1M Ha OCHOBaHMHM MOP(OIOTHYECKOTO KPUTEPUs CYIUTh O BHUIOBON MPUHAMICKHOCTH
JKUBOTHBIX ?
CnemnaiiTe 001Ut BEIBOJI, HA OCHOBE aHAJIM3a CBOEH paboTHI.
Teopernueckne cBeIEeHUS
KneBep monm3yuunii — MHOTOJIeTHEee TpaBsiHUCTOE pacTeHue. KopHeBas cuctema crepkHeBas. Ctebenb
MOJ3Y4YUH, YKOPEHAIOWMICS B y3JIaX, BETBUCTBIN, T'OJIBIM, 4aCTO MOJbIMA. JINCThS IIIMHHOYEpENUIYaThIE,
TpéXpasJie/ibHble, WX JIMCTOYKM IIMPOKOSHLIEBUAHBIE, HAa BEpXylIKe BbleMuatele. Yepemku
Bocxomsaume, 10 30 cm qiuHOM. ColBeTus: roJ0BKH Na3yIIHbIE, IOYTH [APOBUIAHbBIE, PIXJIbIE, 10 2 CM
B nonepeyHuke. BeHuuk Oenplif uiu po3oBatThlif, 1o oTHBeTaHUM OyperoT. B nBetke 10 ThIYMHOK,
JIEBSATH W3 HUX CPOCIIMECS HUTIMU B TPYyOOUKy, omHa — cBoOonHas. [lmox — 600 (mpomosiroBaThiid,
IIJIOCKUH, COAEPKUT OT TPEX N0 YETHIPEX MOYKOBUIHBIX WM CEPALIEBUAHBIX CEMSH CEpO-XKEITOr0 MU
opaHxeBoro npera). Hauano co3peBaHusi ceMsH — HIOHb-UIOJIb. Pa3MHOXaeTcss Kak ceMEHaMHU, TaK U
BEreTaTUBHO.
Knesep s1yroBoii — 1ByseTHee, HO Yallle MHOI'OJIETHEE TPABSIHUCTOE PACTEHUE, TIOCTUTaeT B BHICOTY 15-
55 cm. BerBucteie cTeOim npunogHuMaromuecs. JIMCTbA TpoWuaTble, C IIMPOKOSHUIICBUIHBIMH
MEJKO3yO4aThIMH JIOMSIMH, JIUCTOYKHA IO KpasM I[eNbHble, C HEXHBIMH PECHHYKAMH IO KpasM.
ConBeTrsi TOJIOBKH PBIXJIbIE, MIAPOBHUIAHBIC, CHASAT YACTO IOMAPHO M HEPEAKO MPUKPBITHI JBYMS
BEPXHUMH JIMCThSIMU. BEHUYMK KpacHBIN, M3peaKka OeNblii WM HEOMHOIBETHBIN; Yalleyka C JECATHIO
xuikamu. [lmon — onHoceMsiHHBIN 000 (sHLeBUIHON (POPMBI); ceMeHa TO OKpPYTJIbIe, TO yrioBaThle, TO
KEJITOBATO-KpacHble, TO (uoneroBsie. L[BeTér B wuione-ceHTsiOpe. [lmoasl co3peBarOT B aBrycre-
okTsi0pe. PasMHOXkaeTcst Kak ceMeHaMH, TaK U BEreTaTUBHO.
Haubonee uzBectHbl B Poccun 3aifiibl — Gensik U pycak. 3asii-0ensik: oOuTaer B TYHIPOBOH, JIECHOW U
gacTnuHO JiecoctenHoit 30He Cesepnort Empombi, Poccum, Cubupu, Kazaxcrana, 3abaiikaibs,
HansHero Bocroka. 3asdi — pycak: B npeaenax Poccum Boautces no Bceld EBponeiickoi 4acTu CTpaHbl
10 ceBepHbIX modepexuii Jlamoxxkckoro 1 OHEKCKOro 03ep.
3asm-0ensak. JlimHa Tena 44 — 74 cM. XBOCT B BHUJEC NYIIMCTOrO OEJI0r0 IIapHKa, KOHYMKH YyIICH
yepHble. OcraiibHass OKpacka OypoBaTas WJIM cepas JIETOM W 4YHMCTO-Oenas 3uMoil. Y Oesika Jambl
IIMPOKHE, C TYCTHIM OIyIIEHWEM, YTOObl MEHBIIE IMPOBAJMBATHECA B CYrpoObl (Ha Jlamax 3UMOMH
OTpacTalOT MEXOBbIE «JIbDKMY). CreNbl IMPOKUE, OKPYTJIbIE, OTIEUATKH 3aAHUX JIall JUIIb HEHAMHOI'O
Oonblie mepeaHux. 3aJHUe HOTH HAMHOTO JJIMHHEE MepelHUX U MPU ABWIKCHHH BBIHOCATCS JaleKO
Briepen. JnmHa ciena 3agHer gansl 12-17 M, mmpura 7-12 cM. Y Oensika ymm Kopoue, 4eM y pycaka,

XBOCT CHU3Y 66.]'[1)1171, MCPCTh MsTKasd.



bensik — pacTUTENbHOSAHOE KUBOTHOE € YETKO BBIPAXKEHHOW CE30HHOCTBIO NMUTaHUs. BecHol u netom
OH KOPMHMTCS 3€JIEHBIMU YaCTIMH pacTeHU. MecTaMu 1oeiaeT XBOIIU U T'PpUOBI, B YaCTHOCTH, OJICHUM
Tproesib, KOTOPBIM BHIKANBIBACT U3 3€MJIM. besik oueHb MIOJOBHUT. 3a JIETO 3aiiunxa MPUHOCHUT 2 -3
nomera U3 3-5, mHorma gaxke 11 moromkoB. BecHoil M oceHbplo Oensk JiMHsAEeT. BeceHHsas IMHBKA
HAYMHAETCS B MapTe U KoHYaeTcs B Mae. JKuByT Oensku 8-9 net, nnorna goxuBatot 10 10, 0ObI9HO xe
TUOHYT 3HAYUTENBHO paHbIlIe. bensk — BaKHBII 00BEKT MPOMBICIOBOI OXOTHI, 0COOEHHO Ha CeBepe.
3asu-pycak. JnuHa tena 55-74 cM. XBOCT CBepXy M KOHUMKHM yuiell yepHsle. OcTajabHas OKpacka
pBDKEBATO-cepasi C YepHOBATOM psOBIO, 3MMOI CBETJIee, 0COOCHHO Ha Oproxe u Ookax. Jlamel yxe, ueM y
Oenska. Y pycakoB JaiuHa ciena 3anHed nambl 14-18 cm, mmpuna 3-7 cM. 3ajaHue HOTM HAMHOTO
JUTMHHEE MEepeAHUX U NP ABUKEHUU BBIHOCATCS 1aJIEKO BIIEPE].

B netHee BpeMs pycak MUTaeTCsl PACTEHUSMHU U MOJIOABIMU IMOOEraMu JepeBheB U KycTapHUKOB. Yaiie
BCEro CheNaeT JMCThS U CTeOJIM, HO MOXET BbIKaNbiBaTh U KOpHU. OXOTHO MOEJaeT OBOIIHBIE U
OaxueBble KyJIbTYpHL. 3asil-pycak: MoMeTroB ObiBaeT 2-3 u gaxe 4. Becennuii momer u3 1-2 3aityar,
6onee mo3mauii u3 3-4 (mo 8). Pycak sBhseTcs LEHHBIM TMPOMBICIOBBIM >KHBOTHBIM, OOBEKTOM
JTFOOUTENBCKON U CHOPTUBHOM OXOTHI.

Bompocs! st caMOKOHTPOJIS:

1. KakoBa ocHOBHas 1€/ KJIacCU(UKAIIUNA OPTraHU3MOB?

2. Yto Takoe BUJ U KpUTEPUU BUAA?

3. Kakue kputepun Buga Bam uzBectHsi?

4. KakoBa poib penpoayKTUBHOM H3O0JALMM B TMOAJAEpKaHUM LenocTHOocTH Buaa? Ilpuseaute
MIPUMEDHI.

5. Yro Takoe nonysunus’?

6. [Touemy Ouonorndeckre BUIbI CYIIECTBYIOT B IIPUPOJIie B (hopMe Oy IsIiuii?

Paznen 5 [IpoucxoxaeHre 4enoBeka.

Tema « AHTpoOTOTeHE3Y.

[MPAKTUYECKAS PABOTA Ne 12

AHanu3 1 OLIeHKa Pa3JIMYHbIX TUIIOTE3 MPOUCXOXKICHUS UeJIOBEKa

[enb paGOTHI: OKA3aTh CXOJACTBO B CTPOCHUU U OPTaHU3AINH YeJIOBEeKa U KUBOTHBIX. OOBSICHUTD €ro
CXOJCTBO C IPYTMMHU OpPraHM3MaMH, €ro CBoeoOpasue, MPUYMHBI Pa3HOoOO0pa3usi YEeJIOBEYECKOro THUIIA.
CrnenaTh BBIBOJ O BEAYIIEH POJIM B DBOJIIOIIUHU YEIIOBEKA.

MartepuanbHO — TEXHUUYECKOE O0ecTieueHue:

TaONMuIBl: «PyIMMEHTHI M aTaBU3MBI Y YEIOBEKAY,

«YenoBekoobpa3HbIe 00e3bsIHB, «UenoBeduecKkue paco».

Xon paboTshI:



1. TlpouwmraiiTe MaTepuan o 3aaHHON TeMaTHKe.

2. 3anuummre OCHOBHBIE MOMEHTHI KaX/[Oif THIIOTE3HI.

3. Cnenath BBIBOJ 11O paboTe;

Teopernueckue cBeieHUS

JlokazaTenbCcTBa MPOUCXOXKACHUS YETOBEKA OT KUBOTHBIX.

B ocHOBE COBpeMEHHBIX HAYYHBIX MPEACTABICHUNA O TPOUCXOKICHUH YEJIOBEKA JISKUT KOHUEMIUs, B
COOTBETCTBHMH C KOTOPOW UEJIOBEK BBILIET U3 MUPA )KUBOTHBIX.

JlaHHBIE CPABHUTEILHON YMOPUOJIOTUN U AHATOMHH SICHO TTOKA3hIBAIOT YEPTHl CXOJICTBA B CTPOCHHH U
Pa3BUTHHU TEJIa YETOBEKA C )KUBOTHBIMHU.

J11s1 yenoBeka XapakTepHbl OCHOBHBIE YEPThl, MpUCYIHe TUIY XopAoBbie U oatuny [lo3BoHouHbie. Y
YelioBeKa (Kak M y BCEX XOP/JIOBBIX) Ha pPaHHHX dTarax SMOPHOHAILHOTO Pa3BUTHS BHYTPEHHUHN CKEJET
MPE/ICTaBICH XOpAOH, HEepBHas TpyOKa 3aKJIaJpIBa€TCs HAa CIOHUHHOW CTOpPOHE, TEI0 HMeeT
JIBYCTOPOHHIOIO cumMeTpuio. [1o Mmepe pa3Butus sMOpruOHA XOp/a 3aMEHseTCS Ha MO3BOHOYHBIN CTOJIO,
(dhopMUpYIOTCS Yepell, TATh OTEI0B I'OJIOBHOTO Mo3ra. Cepie pacrojiaracrcs Ha OpIOIIHONW CTOPOHE,
MOSIBJISICTCS CKEJIET MaPHBIX CBOOOIHBIX KOHEYHOCTEH.

JIns1 yenoBeka xapaKTepHbl OCHOBHBIE YEPTHI KJjlacca MIleKonuTaromue.

[To3BOHOYHMK YeOBEKA pa3/ielieH Ha MATh OTIEJIOB, KOXa MOKPHITA BOJIOCAMU U COAEPKUT MOTOBbIE U
canbHble kene3bl. Kak U JUid Ipyrux MIIEKONUTAKOLIMX, JJIsI YEJIOBEKA XAPAKTEPHO JKUBOPOKICHUE,
Hajguuue auadparMbl, MOJOYHBIX JKEJIe3 U BCKApMJIMBAHHE JCTCHBINICH MOJOKOM, YEThIPEXKaMEpH O
cepalle, TEMIOKPOBHOCTb.

Jlns yenmoBeka XapakTEepHbl OCHOBHBIE 4epThl mojakjacca [lmameHTapHbie. MaTh BBIHAIIMBAET IUION
BHYTPH CBOETO T€Ja, U MUTAHHUE IUI0JA TPOMCXOINUT Yepe3 MIALECHTY.

Jlns yenmoBeka XapakTepHbl OCHOBHBIE uepThl oTpsaa [Ipumarsl. K HUM MOXKHO OTHECTHM KOHEYHOCTH
XBaTaTEJIbHOI'O THUIIA, HAJMYHUE HOTTEH, PACIIOJIOKEHUE TJ1a3 B OAHOM IUIOCKOCTH (YTO OOecreunBaeT
00BEMHOE 3pEHHE), 3aMEHa MOJIOYHBIX 3yOOB Ha IMOCTOSHHBIC | JIP.

MHoro o0mmx MPU3HAKOB Yy YEJIOBEKA M C YEIOBEKOOOPAa3HBIMH O0€3bsSIHAMH: CXOJHAs CTPYKTypa
MO3I'OBOTO U JIMIIEBOTO OTJIETIOB YEperna, XOPOIIO Pa3BUTHIE JIOOHBIEC TOJIM TOJIOBHOI'O MO3ra, OONbIIIOe
YUCJIO W3BWJMH KOPbI OOJIBIIUX TMOJNYIIApUA, HCUE3HOBEHHWE XBOCTOBOI'O OT/AE]Aa IO3BOHOYHHKA,
pPa3BUTHE MUMHUYECKON MYCKYJIaTyphbl U JIp.

Kpome Mopdonoruueckux NpHU3HAKOB O CXOACTBE YEJIOBEKA M YEJIOBEKO- OOpa3HBIX 00€3bsH,
CBUJIETEIBCTBYET M PsiI APYTHX JaHHBIX: CXOTHBIE pe3yc- (aKkToOphl, aHTUTEHBI Tpynn KpoBu (ABO);
HaJIM4YMe MEHCTPYaJbHOTO MEproia U OCPEMEHHOCTH JUIMTEILHOCTRIO 9 MECsIeB, KaK y MIMMIIaH3e H
TOPUILIBL; CXOJI- Hasl 9yBCTBUTEIBHOCTH K BO30YIUTENSIM OJTHUX U TeX ke OONe3HeH U T.

B mnocnenHee BpeMs IMMPOKO MPUMEHSIOTCS METOJbl ONPEIEICHUsS] SBOJIIOIMOHHOTO POJICTBA

OpraHu3MoOB IIYTEM CPABHCHUA HX XpPOMOCOM H O€JIKOB. PO}ICTBO MCXKAY BUJaMU TEM 6OJ'II)IHC, qeM



OonblIe CXOACTBO MeXAy Oenkamu. VccremoBaHus MOKas3aid, 4TO OEJNKM 4YelOBEKa M IIMMITaH3€
cxoaHbI Ha 99%.

O poxacTBe UenmoBeKa C KUBOTHBIMH CBHUICTEIBCTBYET TaK)KE HAlMYME y UEJIOBEKA AaTaBU3MOB
(Hapy>XHBIA XBOCT, MHOTOCOCKOBOCTh, OOMJIBHBIM BOJIOCSIHOW MOKPOB HA JHMIE U ApP.) U PYAUMEHTOB
(anmmeHAMKC, YITHBIE MBI, TPETHE BEKO U AP.).

CucremMaTuecKkoe Moja0KEHNEe COBPEMEHHOT 0 YEJIOBEKA.

[HapctBo JKuBOTHBIE, TOAUAPCTBO MHOrOKJIETOYHbIE, TUI XOpJAOBble, MoATUIl [l03BOHOYHBIE
(Uepeninbie), kmacc Mnekonutatomue, mnoakiaacce IlmamenTtapueie, otpsa Ilpumartel, momoTpsimg
Yenosekoobpasubie, cemeiictBo Jltonu (I'omuuumsr), pox Yenosek (Homo), Bug YenoBek pa3zymHbIH
(Homosapiens), monsun Homosapienssapiens.

[lockonbky B Hacrosiiee BpeMs K BUIy YenoBeK pa3yMHBIH TaKKe€ OTHOCIT BbIMEPIIMN IOABUJ
UYenoBek pa3yMHBIN HeaHIEPTAJIbCKHIl, TO MOJHOE Ha3BaHME COBPEMEHHOIo uenoBeka — YenoBek
pa3yMHBII

pasymubiii (Homosapienssapiens).

Kax mucan Y. JlapBuH, «..)KUBOTHbIE — HAIIUd OpaThsi 1O Ooiu, OOJE3HSAM, CMEPTH, CTPATAHHUIO U
roJI0/y, HAaIK padbl B caMOl TshKeIoW paboTe, HAIllM TOBAPUILM B HAIIMX YIOBOJIBCTBUSAX — BCE OHU
BEIyT, MOKET OBITh, CBOE MPOMCXOXKAECHUE OT OJHOI'0 OOIIETO C HAMH MPEIKa — HAC BCEX MOXKHO

OBLIIO OBI CITUTH BMECTE.

Puc. 1. Ckenersl ueiioBeka U 00€3bsIHBI

PyavMenTs: ATasuams

Puc. 2. ATaBu3Mbl U pyJTUMEHTHI

OTnnuus 4eaoBeKa OT )KUBOTHBIX.
OnHako MEXay 4eJIOBEKOM M JKMBOTHBIMU CYILIECTBYKOT KOpPEHHbIE OTAMYMA. TOJBKO AJIs YermoBeKa
XApaKTEPHO MCTHHHOE MPSIMOXOXKAEHUE. B CBS3M C 3TUM B CTPOEHUM CKeJeTa 4eJIOBEKa MPOM3O0ILIN
XapaKTepHbIE M3MEHEHUS: MO3BOHOUYHUK HpuoOpen B-oOpa3Hyo ¢opMy, MOSBMIACE CBOIYATOCThH
CTOIBI, OOJBIIION Manel HIKHUX KOHEYHOCTEH MPUOIM3HIICS K OCTaJIbHBIM U MIPUHSI Ha ce0st QYHKIIUIO
OIOpbI, Ta30Bbleé KOCTH CTaau Oojee MUPOKWMH, NPOU3OILIO YIJIOUIEHWE TPYAHOM KIETKH B

NepeaAHEC3aAHCM HAIIPABJICHUU.



OcBoOonuBIIMecss BEpXHUE KOHEUYHOCTH C THOKMMHU KHCTSIMH M TPOTUBOINOCTABICHHBIM OOJBIINM
najblieM MPEBPATUIINCH B OPraHbl TPYAa.

B depene uenoBexka M03roBoOM OTAen mpeobiamaer Hax JmieBbiM. CpeaHss macca MO3ra 4yejoBeKa
coctaBisieT 1350—1500 r, Torna kak ropusiIbl ¥ MMIaH3e — Beero b 460—600 ¢

YenoBek 00J1aJa€T CO3HAHUEM M aOCTPAKTHBIM MBIIJICHUEM, CITIOCOOEH OOMIAThCSA C MOMOIIBIO pPeun
(BTOpast curHaibHasi CHCTeMa) W aOCTpPaKTHBIX CHMBOJIOB (IIMCHBMO), a TaKXke TepeaaBaTh H
BOCIIPHHUMATh 3HAHUS, HAKOIJICHHBIC TPENbLIYIMMHU MOKoJeHUusIMUA. OH cO37aJI HCKYCCTBO U HAYKY.
DBOJIONNS YEJIOBEKa BHINUIA M3-TIOJ BEAYIIEro KOHTPOJS OMOJOTMYECKHX (DaKTOpOB M MpuoOperna

COLIMAJIBHBIN XapaKTep.

3aIlaHI/I$I JJI1 CaMOCTOATCIIBHOI'O BBIITOJIHCHH A

Ha ocHoBanuu HU3Yy4YCHHOI'O MaTcpHrajia 3all0JIHUTh Ta6J'II/IHy.

Cra”oBieHue qeJI0BeKa

1.ITomoxeHue yelioBeKa B CHCTEME JKHBOTHOT'O MHUpa [ maBHBIE OCOOECHHOCTH

1.4epThl XapaKTepHbIE THUILY XOpJOBbIE (3MOp. pa3BUTHE)

2.4epThl XapaKTEPHbIE AJIS MOAKIIACCA TUIalleHTapHBIE.

3.4epThl XapaKTEPHbIE I OTPAIa IPUMATOB

4. 4epThl XapaKTEPHBIC IS MOAOTPsIA YEITOBEKOOOPa3HbIE

00€3bsHbI

5.mpuU3HaKH, YHACJIeA0BaHHbBIE OT PhI0000PAa3HBIX MPEIKOB.

6. NPU3HAKW HUSIIHUX MJICKOIMUTAOIIHUX

7.HpH3HaKI/I, YKa3bIBarOMMe€ Ha OTHOLICHUC 6-T HEACIbHBIX

3apOABILIEH K BUAY «UETOBEK pa3yMHBIN»

8. MpU3HAKH MPUCYIINE TOJIBKO YEJIOBEKY

2. JlokazaTenhCcTBa
1. mpoucxoxaeHusi denoBeKka OT 00€3bsH BEAYIIMX JIPEBECHBIN 00pa3

KH3HU.

2. aBCTPaJIONUTEKU

3. 4eJ0BEK yMeIbIil

3. CTaguu pa3BUTHS YelIOBEKa

1. npeBHeiimmue

2. JIpeBHUE

3. mepBbIe COBPEMEHHBIE JTHOIU




4 POJIb TpyJda B CTAHOBJICHUHU YCJIOBCKA




BOHpOCI:-I JJ1 CAMOKOHTPOJIA:
1. Kakx BmI moHmMaete TCPMUH «COUOHAJIBHBIC OTHOILICHUA», KaKUM o6pa30M OHHU MOI'JIN
CKJIaAbIBATHCA U IMMPOSABJIATHCA HAa pa3HBIX 3Tallax aHTponoreHe3a‘?

2. Kaxune MexaHU3MBI Jie)XaT B OCHOBE (POPMUPOBAHMSI PACOBBIX IPU3HAKOB?
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Pa3znen 6 OcHOBBI HKOTI0T MU
Tema «Okonorus — Hayka O B3aMMOOTHOIICHUSX OPraHU3MOB MEXIY COOOW M OKpYyXaroulen
Cpeno».
I[MPAKTUYECKAS PABOTA Ne 13
CocraBneHue cxeM Iepenayy BEIIeCTB U SHEPrUuu MO LENsSM MUTaHUsS B IPUPOIHOI SKOCUCTEME U
B arpoleHOo3e.
Lenb: HAy4IUTCS CTPOUTH CXEMBI TIEpEIau BEIIECTBA U IHEPTUU B SKOCHCTEME.
ObopynoBanue: TaOmuIbl «JKoIOrudeckue (akTope», «IKocHUCTeMa Mpyaa», «IKOocHUCTeMa
Jiecay, UHCTPYKIIHH.
Xon paboThI.
|. M3yuuTe TeopeTHdecKue CBEICHUS
Il. BoimosHuTe mpakTUyecKue 3adaHus
1. HazoBuTe opraHu3Mbl, KOTOPbIE AOJDKHBI OBITh HAa MPOMYIIEHHOM MECTE CICAYIOIINX

OUIIEBBIX LEEN:

Cemena lfamoxa Awucr

2. N3 mpensioxkeHHOro CIUCKa KUBBIX OPraHU3MOB COCTaBUTH TPOPUUECKYIO CETh: TpaBa,
STOMHBIA KYCTapHHK, MyXa, CHHHWIIA, JIATYIIKA, YX, 3asl, BOJIK, OaKTepUU THHUEHHUS, KOMap,

KY3HCUUK. VKaxuTe KOJIUUECTBO OHEPruu, KOTOPOC MEPEXOAUT € OAHOI'0 YPOBHA Ha I[perﬁ.



3. 3Has MpaBWJIO TMEpexXoAa SHEPruu C OJHOro TPO(PHUYECKOrO YpPOBHS Ha JAPYrou
(ox0mo10%), mocTpoiiTe mupamuay OuoMacchl TpeThel nuieBor nenu (3amanue 1). buomacca
pactenuit coctaBiuser 40 TOHH.
4. Uro npoun3oitaér, ecinm B MPUPOJHOM cooOIIecTBe OYayT YHUUTOXKEHBI, HAIIPUMEpP, BCE
penyuentbl? Koncymentsi? [IponyueHTsi?
5. CpaBHHTE MACTOUIIHYIO IeNb ¢ AeHAPUTHOU. B uém ux ornmmuuna? CBsi3aHbl U MEXIY
coboit 3TH JBa THNa NUIEeBkIX 1enei? Enu aa, To kakum odpazom?

BriBOA: 4TO Takoe menb MUTAHUS M 4TO JSKHUT B €€ ocHOBe? Uem ompenensieTcsi yCTOMUUBOCTh

OuoneHo3a? Uto oTpakaroT MpaBuiIa 3KOJOTMYECKUX ITUPAMHUL?

TeopeTnueckue cBeEHUAMU

BHyTpu 9KOJOrMYecKod CHCTEMbl OpraHHYeCKHE BEIIeCTBA CO3JAIOTCA aBTOTPO(GHBIMU
OopraHu3MaMmu (Hampumep, pacTeHusiMH). PacTeHus NoenaroT >KUBOTHBIE, KOTOPBIX, B CBOIO
o4epelb, MOEAAI0T pyrue )KUBOTHBIE. Takas mocae10BaTeIbHOCTh Ha3bIBACTCS NUYEBOU Yenbio,
Ka)X10€ 3BEHO MUILIEBOM LIETIN Ha3bIBaeTCs mpoguueckum yposHem (Tped. trophos «muranue).

Temopan SHERTHA, TEPAMKITAACA [IPH DEEAHHH
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Temnoean SHELRTHA, TEPAROU[AACH IR H NEXaHHNA

Puc. 1 IToTok sHepruu yepes3 TUIMUYHYIO MUIIEBYIO LEMb.

OpranusMel 1mepBOro TpoHUUECKOrOo YpPOBHSI HA3BIBAIOTCS nepguunviMu npooyyenmamu. Ha
cyuie OOJIbIIYI0O YacThb IPOAYLEHTOB COCTABJIIOT PACTEHMs JIECOB U JIYroB; B BOJE 3TO, B
OCHOBHOM, 3ej€Hble Bojopociu. Kpome TOro, npousBOAWUTH OpPraHUYECKHE BEIIECTBA MOTYT
CHHE3eJIEHBIE BOJOPOCIH U HEKOTOPhIE OaKTEPUU.

OpranuzMbel  BTOPOTO0 TPO(UYECKOTO YPOBHS HA3BIBAIOTCS NEPEUYHBIMU KOHCYMEHMAaMU,
TPETbEro TPOPHUUECKOTO YPOBHS — GMOPUUHbIMU  KOHCYMeHmamu W T. . llepBuuHble
KOHCYMEHTBI — 3TO TPaBOSIHBIE >KUBOTHbIE (MHOTHE HACEKOMBIC, NMTHUIIBI W 3BEPHU Ha CYIIE,
MOJUTIOCKM W PakooOpa3Hble B BOJE) U Napa3uTbl PACTEHHH (Hampumep, MapasuTHpPYIOIIue

rpudbl). BropuuHble KOHCYMEHTBI — 3TO TUIOTOSAHBIE OPTaHU3MBL: XUITHUKH JIMOO Mapa3utel. B



TUIMYHBIX MUIIEBBIX LEMSIX XUIIHUKN OKa3bIBAIOTCS KPYIIHEE Ha KaXX/10M ypOBHE, a Iapa3uThl —
Melbye.

CymectByer emé ogHa rpylna OpraHU3MOB, Ha3bIBAEMBIX pedyyeHmamu. ITO Canpo(UThI
(06bIYHO, OGaKTepUU U I'pUObI), MUTAIOIUECS OPraHUYECKUMU OCTaTKaMHU MEPTBBIX PACTEHUH U
KHUBOTHBIX (Oempumom). JIeTpUTOM MOTyT TakXe IHUTATbCsA >KUBOTHBIE — dempumodgazi,
YCKODSASI MPOIIeCC pa3ioKeHUs: ocTaTkoB. JlerputodaroB, B CBOIO O4epeab, MOTYT IOeIaTh
XUITHUKK. B oTianume OT MacTOMIIHBIX NHINEBBIX Iened, HAYMHAIOUUXCS C TMEePBUYHBIX
MPOAYLEHTOB (TO €CTh C JKMBOI'O OPraHMYECKOr'o BEIIECTBa), JETPUTHHIC MHUILEBHIE IIEMH

HaYMHAIOTCS C JeTpUTa (TO €CTh C MEPTBOM OPraHUKH).
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Puc. 2. JIBa TI/I MHIIEBBIX uéheﬁ.
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Puc. 3. IInmessie ceT.

B cxemax mnumeBbIX Nened KaKAbld OpPraHu3M IMPEACTaBJICH MHUTAIOIMIMMCI OpraHu3MaMu
KaKoro-To OmpeneacéHHoro Tumna. JleMCTBUTEIbHOCTh HAMHOTO CIIOKHEE, WU OpPraHUu3MbI
(0co0eHHO, XUIITHUKHN) MOTYT MUTATHCS CAMBIMH Pa3HBIMU OpPraHW3MaMH, Ja)Xe M3 Pa3IHuHbIX

MUIIEBHIX 1enel. Takum 00pa3om, MUIIEBbIE LENH MeperneTaTcs, 00pa3ys nuujegvle cemu.
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Puc. 4 TIpumep sK010rnYECKON TUPAMUIBI

[IumeBble ceTH cinyaT OCHOBOW Uil MMOCTPOEHMUS aKon02uyeckux nupamuo. [lpocreimmmu u3
HUX SIBIISIFOTCSL AUpPAMUObI  YUCTEHHOCMU, KOTOPbIE OTpPaXaroT KOJMYECTBO OPraHU3MOB
(oTmenpHBIX 0CO0O€i) Ha KaXkIoM TpoduueckoM ypoBHe. Jlsig yao0CTBa aHANIM3a 3TH KOJIMYECTBa
OTOOpaXKarOTCsl  MPSAMOYTOJIbHUKAMH, JUIMHA KOTOPBIX  MPOMOPIMOHATbHA  KOJUYECTBY
OpPraHU3MOB, OOMTAIOIINX B H3y4aeMOW dKOCHCTEME, THOO0 Jorapu My 3TOro KojaudecTra. YacTto
NUpPaMUJIbl YUCIEHHOCTH CTPOSAT B pacuéTe Ha €IMHUILYy IUIOHIaau (B HA3eMHBIX DKOCHCTEMaXx)
i 00bEMa (B BOJHBIX IKOCHCTEMAX).

B nmmpamMugax 4uMcieHHOCTH JOEPEeBO M KOJIOCOK YUYUTBHIBAIOTCS OAMHAKOBO, HECMOTPS Ha HUX
paznuuHyto Mmaccy. [loaTomy Oojsiee ymoOHO HCIONB30BATH NUPAMUOLL OUOMACCHL, KOTOPBIE
pPAcCCUMTHIBAIOTCS HE MO KOJHYECTBY OCO0OEH Ha KaXIOM TPO(UYECKOM YypOBHE, a MO HUX
cymMmaproi macce. [Toctpoenne nupamu 6nomMaccsl — 60see CI0KHBINA U ATUTETBHBIA TPOIECC.
[Mupamupr GMOMACCHI HE OTPAKAIOT IHEPTETHIECKON 3HAYMMOCTH OPTaHN3MOB U HE YUUTHIBAIOT
CKOPOCTh TOTPEOJICHHUSI OMOMACCHL. DTO MOXKET MPUBOAUTH K aHOMAJIMIM B BUJC TIEPEBEPHYTHIX
nupamMujl. BbIXOOM U3 MOJIOXKEHHUs SIBISETCA MOCTPOEHUE HamOOoJiee CIIOKHBIX MUpaMU —
nupamud sHepeuu. OHH TOKA3bIBAIOT KOJUYECTBO DHEPrUU, MPOIIEIIIee Yepe3 KaKIbIid
TpodHUUEeCKHil YPOBEHb 3KOCHUCTEMBI 3a OIpeNeNEHHBI MPOMEXYTOK BpEeMEHH (Hampumep, 3a
roJl — 4TOOBI y4ecTh ce30HHbIE KojieOaHus). B ocHOBaHMe MUpaMU/Ibl SHEPTUU YACTO 100aBIAIOT
MPSIMOYT OJILHUK, TTOKA3bIBAIOUINI MPUTOK COTHEYHOU 3Hepruu. [Iupamuasl s3HEpruu mo3BOJISIOT
CpaBHUBAThH SHEPreTHUECKYIO 3HAUUMOCTD MOMYJISIIIUI BHYTPH 9KOCHCTEMBI. Tak, 10Jis1 SHEpruu,
IpOXONsIIell uepe3 MOYBEHHBIX OaKTepuil, HECMOTPS Ha UX HUYTOXKHYIO OHMOMAaccy, MOXKET
COCTaBJISITh JAECSITKH MPOIEHTOB OT OOINEro MOTOKAa DHEPIHH, MPOXOJAIIETO Yepe3 MepBUIHbIC
KOHCYMEHTHI.

Opranuyeckoe BEIECTBO, MPOM3BOAMMOE aBTOTPO(GaMH, HA3BIBAETCS NEPEUYHOL NPOOYKYUEU.
CKOpOCTh HAKOIUJIGHUS] SHEPTrUU TMEPBUYHBIMU IMPOAYLEHTAMHU HA3BIBACTCS 8AI060U NEPEUUHOU
NPOOYKMUBHOCMbI0, @ CKOPOCTh HAKOIUICHHS OPraHUYECKUX BEIIECTB — YUCMOU NepeUUHOU

npooykmuernocmoio. BIIIl npumepno Ha 20 % Beime, yem UIIII, Tak kak 4acTh SHEPruu



pacTeHus TpaTAT Ha JbpIXaHUE. Bcero pacTeHuss ycBaMBalOT OKOJIO TPOLIEHTA COJHEYHOU
SHEPruM, NOTJIOMIEHHON UMHU.

[lpn moemaHWM OJHMX OPraHW3MOB APYTMMH BEHIECTBO M NHINA MEPEXOIAT HA CICAYIOLIMN
Tpodpuueckuil yposeHb. KonnuecrBo opraHndeckoro BeecTa, HakKOIUIEHHOI0 reTepoTpodamu,
HA3BIBACTCS 6mopuunol  npooykyuei. I[loCKONBKY TeTepoTpodbl IbIMIAT H  BBIIEISIOT
HEelNepeBapeHHbIe OCTATKH, B KaXXJOM 3BEHE YacCTh DJHEPrUU TepsieTcsa. DTO HaKJaJIbIBaeT
CYIIECTBEHHOE OTpaHWYCHHE Ha JUIMHY IUIIEBBIX IEMeH; KOJUYECTBO 3BEHHEB B HUX DPEIKO
ob1BaeT Oonbiie 6. OTMeTHM, 4TO 3(PPEKTUBHOCTH MEPEHOCA IHEPIHUH OT OJHUX OPraHM3MOB K
JIPyruM 3HAYUTENHHO BBIIMIE, 4YeM 3()PEKTHBHOCTh TPOU3BOACTBA MEPBUYHON MPOTYKIIHH.
Cpennsisi 3¢ (PEeKTUBHOCTh NEPEHOCA HPHEPTHH OT PACTEHUS K JKUBOTHOMY COCTABJISIET OKOJIO
10 %, a ot xkuBoTHOrO K *XHBOTHOMY — 20 %. OOBIYHO pacTUTENbHAs MHILA SHEPTreTHYeCKU
MEHee 1IeHHA, TaK KaK B Hel colepKUTCsA OOJIbIIOE KOJMYECTBO IIEJIIIOJIO3bl U APEBECHUHBI, HE
MepeBaPUBAEMBIX OOJIBIIMHCTBOM KUBOTHBIX.

W3ydyenue NpOAYKTHUBHOCTH 3KOCHUCTEM Ba)XHO JUJII MX pPALMOHAJIBHOIO HCIIOJIb30BAHMSL.
O¢ddekTHBHOCT IKOCHCTEM MOXET OBITh TMOBBIINIEHA 32 CYET MOBBIIICHUS YPOKAWHOCTH,
YMEHBIIIEHHUS TIOMEX CO CTOPOHBI IPYTrUX OpPraHU3MOB (HAlpUMeEp, COPHSKOB MO OTHOIIECHUIO K
CEJIbCKOXO3SIICTBEHHBIM KYJIbTypaM), HCIOJb30BaHUS KYJbTyp, Oojee MpHUCIOCOOJIEHHBIX K
YCIOBUSM JIaHHOW OJKOocHUCTeMBbl. [lo OTHOIIEHWIO K JKMBOTHBIM HEOOXOIMMO 3HATh
MaKCUMAaJbHBI YPOBEHb NOOBIYH (TO €CTh KOJMYECTBO OCO0EH, KOTOPhIE MOXKHO H3BATH U3
MOMYJISIIIMKA 32 ONpeNeNEHHBI TPOMEXKYTOK BpeMeHH Oe3 ymepba ans e€ mampHeimen

MPOAYKTUBHOCTH).



Kputepuu onieHku BHEAyAUTOPHOH (CaMOCTOATENbHON) paOOTHI

[Ipouent
pe3yabTar
UBHOCTH

bamn
(oeHk

a)

Kpurepun onennBanus

90-100%

riy0okoe H3y4yeHHe ydyeOHOro MaTepuasa, JUTepaTypbl H
HOPMATUBHBIX aKTOB I1O BOHpOCY;

MPaBIIILHOCTH (POPMYITHPOBOK, TOYHOCTH ONPEIEIICHHSI TIOHSITHI;
MOCJICA0BATCIbHOCTL U3JI0XKCHUS MaTCpHalla,

000CHOBAHHOCTE U ApPryMCeHTUPOBAHHOCTDb BBIBOJIOB;
MNpaBUJIBHOCTb OTBCTOB HA JOIMOJIHUTCIIbHBIC BOHpOCBI;

CBOCBPCMCHHOCTD BbIIIOJIHCHUS 3aIaHH.

70-89%

IMOJIHOTA U MTPABUJIbHOCTD MU3JIOKCHUA MaTCpHraa,
HE3HAYUTCJIbHBIC HAPYIICHUA IMTOCICA0BATCIbHOCTU U3JI0XKCHU A,
HETOYHOCTH B OIPCACICHUN HOHﬂTHﬁ;

000CHOBaHHOCTH BbBIBOJIOB ITPUBOJIMMBIMU IIPUMECPAMMU;
MMpaBUJIBHOCTb OTBCTOB HA JOIIOJIHUTCIIbHBIC BOIIPOCHI;

CBOCBPCMCHHOCTD BBIIIOJHCHUA 3alaHU.

50-69%

3HaHWE W T[IOHHMAaHHE OCHOBHBIX IIOJOXKEHUH y4eOHOro
MaTepHaa;

HaJIM4YHe OUIMOOK MPH U3JI0KEHUH MaTepHala,;
HEIOCJIe0BATEIbHOCT H3JIOKCHUS MaTepHalia;

HaJIMYUe OUMOOK B ONPENENCHHN TOHSITHH, HEHCKAXKAIOMINX UX
CMBICIT,

HECBOCBPEMECHHOCTD BBITTOJIHCHUSA 3alaHU.

0-49%

HE3HAHUE, HEBBIIOJHEHUE WIM HENPaBWILHOE BBINOJIHEHHE
Oonp1eil yacTi yd4eOHOro MaTepHuana;

om0k B (QOPMYJIHPOBKE OINpEAENeHUH, HCKaKalolUe HX
CMBICIT;

OecropsJ0uHOE U HEYBEPEHHOE U3JI0KEHNE MaTepraa;
OTCYTCTBHME OTBETOB Ha JIOMOJHUTEJILHBIE BOIIPOCHI;

OTCYTCTBHE BBIBOJIOB M HECIIOCOOHOCTb UX CPOPMYIUPOBATH;
HEBBIIIOJIHEHHE 3a/1aHMUSI.




