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TlosicHUTEIBLHASA 3aIMCKA

Metoanyeckre peKOMEHAANWU O JUCHUIUITMHE buonorusi mpeaHa3HayeHbl AJIS BBITOJIHEHHS
CaMOCTOSITENIbHOU PaboThl 00yyaromuMucs 1o crernuansHocty 36.02.01 Berepunapus.

CamocrosrenbHas paboTa BBIIOJHSACTCA 10 3aJaHUI0 M NPH METOJIUYECKOM PYKOBOJCTBE
IpernojiaBaress, Ho 6e3 ero HermoCpPeJCTBEHHOIO Y4acTHs.

Lenpt0 caMOCTOSITEHHON PabOTHI SIBJISIETCSI OBJIAICHUE O0YJArOIIMMCST YMEHUSIMH paboTaTh C
UCTOYHHMKAaMHU, 0000OIIeHHs M aHaiu3a y4eOHOro MaTepuana, apryMEHTAllMH COOCTBEHHOM TOYKH
3peHusl.

Metoanyeckre peKOMEHAALUU 0 CaMOCTOATENIbHOW paboTe CTYAEHTOB COAEP)KaT MaTepHasbl
JUTSL TIOJITOTOBKH K JIEKIIMOHHBIM, TPAKTUYECKUM 3aHATHIM, K (hopMaM TEKYIIEro ¥ MPOMEXYTOYHOTO
KOHTPOJISI.

[IpemioskeHHBIE B pEKOMEHIAIMSX 3aaHUs TO3BOJISIT YCIIEUTHO OBJIAIETh MPO(ECcCHOHATBHBIMH
3HAaHUSAMH, YMEHUSMU, U HAIIpaBJieHbl Ha (YOpMUpPOBaHHE OOIIMX KOMIIETEHLIUI:

OK 01. BeiOupats ciocoOsbl perieHus 3aaa4 npo(eccuoHaIbHOM NesITeIbHOCTH TPUMEHUTEIBHO
K Pa3IMIHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEACTBa IIOKMCKA, aHalW3a W HMHTEpIpeTalnun
uHpopMaluu M HHGOPMAIIMOHHBIE TEXHOJOIMH Ui BBINOJHEHHUS 3ajad MpodecCHOHATbHON
JeSITeIbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUIEKTUBE U KOMaH]IE

OK 07. CozneiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMaTta, MPUHLUIBI OepeXIINBOTO MPOU3BOICTBA, YPPEKTUBHO JIeHICTBOBATH B
Ype3BbIUANHBIX CUTYAIUSIX

[Ipu BBIIOTHEHWH CAMOCTOSATENBHON Pa0OTBI OOYYAIOLIMIICS CAMOCTOSITEIHHO OCYIIECTBIISET
cOop, M3ydeHHWe, CHCTEMATH3aldI0 W aHajdn3 WHPopMamuu, a 3areM opopMisieT WHPOPMAIHIO H

MMPEACTABJIACT Ha OLUCHKY ITPCIIOAaBaTCIIA U I'PYIIILL

Ne Bun camocrositensHO# paboTh ®opMa KOHTPOJIA MakcumansH
/1 oe
KOJI-BO
0aoB
1. PaboTa ¢ ncTouyHNKaMu VCTHBIN OTBET Ha 3aHATHU 5

CocraBiieHre aHHOTAINH

2. CocraBiieHHE ONIOPHOIO KOHCIIEKTA OnopHBIi KOHCIIEKT 5)

3. CocraBnenue cpaBHUTEIBHON | CpaBHHUTENIbHAS TaOIUIIA 5

TaOJIHIIBI




4, JlaGopaTopHbie pabOTHI [TucpbMeHHBIN OTYET 5

5. Pemrenue 3amau IIucLMeHHEBII OTBET
6. VYuyacrtue B CTYACHYECKHUX | YyacTue B oJiMMnuagax | 5
OJUMITHAJIaX. MYHUIIMIIAIBHOTO, PETHOHAJIBHOTO,

Bcepoccuiickoro ypoBHs.

MeToanuyeckne peKOMeH AN 10 padoTe ¢ HCTOYHUKAMHU

Pabora ¢ WCTOYHMKAMH OCYIIECTBISETCS C IENbI0 MPHOOPETEHUS OO0YydYalomUMCs HAaBBIKOB
CaMOCTOSITCIILHOTO HW3Y4YeHHs Yy4eOHOTO Martepuana. PaboTa ¢ HCTOYHHUKAMH SIBISICTCS BaKHOM
COCTaBIISIFOLIEH MPU MOJTOTOBKE K 3aHITHUSIM.

JlJis TOATOTOBKM K YCTHOMY OINPOCY HEOOXOIUMO MPOYUTATh TEKCT HCTOYHMKA, BBIICIUTH
TJIABHOE, COCTABHUTH IJIAH OTBETA, MOBTOPHTH TEKCT HECKOJBKO pa3. Ha yueOHOM 3aHSATHH IOIHO,
TOYHO, JOCTYITHO, MPABHJIBHO, B3aMMOCBSI3aHO M JIOTHYHO H3JIOKUTh MaTepUall, WUTFOCTPUPYS TpU
HEOOXOMMOCTH TPUMEPaMHU.

PaGora ¢ uCTOYHMKOM MOXeT OBITh MNpeanokeHa B ¢GopMe aHHOTHPOBaHUS. AHHOTALUs
MO3BOJISIET COCTaBUTH OOOOIIEHHOE TMpEACTaBICHUE 00 WCTOYHMKE. [[Js cocTaBlieHHs aHHOTAIUU
HEO0OXOIUMO OTBETHTH Ha CJICIYIOIIHE BOIIPOCHL:

1. ®amunus aBTOpa, MOTHOE HAMMEHOBAHUE PadOThI, MECTO U T'OJ] U3JaHHSL.
2. Bun uznanus (craths, yaeOHUK, U TIp.).
3. llenn n 3amaun U3gaHuUs.
4. CTpyKTypa u3/laHusi U KpaTKui 0030p cojepx aHus paboThI.
5. OcHOBHBIE POOIEMBI, 3aTPOHYTHIE ABTOPOM.
6. BBIBOJIBI U TIPEITIOKEHUS aBTOPA M0 PEIICHUIO BBIICICHHBIX MPOOIIEM.
HcTouHnk aHHOTUPOBAHMS ONpENENIeT NpPEernoaaBaTellb, OH JK€ OIICHHBAEeT aHHOTAIIUIO,

CIAHHYIO B TUCbMEHHOU (hopme.

MeTtoauyecKkue peKOMeH/IAMHU 10 COCTABJIEHUIO OMIOPHOT0 KOHCIEKTA

OnopHBIf KOHCHEKT COCTaBISIETCS C IeNbl0 000OIIeHHUs, CHCTeMaTHU3allud U KpPaTKOro
u3noxeHus: uwHpopmarmu. CocTaBiieHHE OMOPHOTO KOHCIEKTa CHOCOOCTBYeT Oojiee OBICTpOMY
3alIOMUHAHHUIO YI€OHOTO MaTepraia.
CocTaBiieHHEe OTIOPHOTO KOHCTIEKTa BKIIOYACT CICIYIOIINE JCHCTBHS:
N3ydenne Texcra yueOHOTO MaTepuaa.
OmnpenesneHne TIaBHOTO ¥ BTOPOCTENIEHHOTO B aHAIN3HPYEMOM TEKCTE.

VcranoBneHue JOrHdecKon MOCJICA0OBATCIIBHOCTU MEXKAY JICMCHTAMMU.

A W

CocraBieHne XapaKTepUCTUKU 3JIEMEHTOB YUeOHOT0 MaTepuana B KpaTkoi popme.



5. BBIOOp ONOPHBIX CHTHAJIOB JJIsI PACCTAaHOBKU aKIICHTOB.
6. OdopmieHue omopHOTrO KOHCIIEKTA.

OnopHBIi KOHCIEKT MOKET OBbITh NPEACTABIIEH B BU/IE CXEMBI C UCIIOJIb30BAaHUEM
CTPEJIOK JJISl ONPEICICHHUS CBA3U MEXKIY JIEMEHTAaMH; CUCTEMbI I€OMETPUIECKUX (PUTyp; JOrmuecKon
JIECTHULBI U T. 1.

OneHKOM OMOPHOTO KOHCIEKTAa MOKET CIYKUTh KaueCTBO OTBETA, KaK CaMOro CTyJEHTA, TaK U
JIpYTUX CTYAEHTOB €ro HCIO0JIb30BaBIINX. IIpemogaBarens Takke MOMKET INPOBEPUTH OIOPHBIE
KOHCIIEKTHI, CIaHHBIE B MUCbMEHHOW (hopme. [lomyckaeTcs: mpoBeeHHe KOHKypca Ha CaMbli JIy4IIHid
KOHCHEKT MO CIEAYIOIIMM KpPUTEpUAM: KPATKOCTh (OPMBI;, JOTHYHOCTh H3JIOKEHUS; HATJISIIHOCTD

BBITIOJIHCHUA; YHUBCPCAJIIBHOCTD COLACPKAHU.

MeToanyeckue peKOMeHIALMU 10 COCTABIEHHIO CPABHUTEILHON Ta0IUIbI

CpaBHuTeNbHAS TaOIUIA COCTABIISIETCS C IIEJIBIO BBISIBIICHUS CXOJCTB, OTIUYHM, MPEUMYIIECTB
U HEIOCTaTKOB aHAJIM3UPYEMBIX OOBEKTOB.

Kputepuu st coctaBiieHHs CpaBHUTENBbHOM TaOnMIbI IpearaeT mnpenojaBatenb. CTyAeHT,
CaMOCTOSITENIbHO C(HOPMYJIUPOBABIINN KPUTEPHUU ISl CPDABHEHHUS, TIOJy4aeT JOTOTHUTEIbHBIE OalIb.

[TpoBepka u o1leHKa CPaBHUTEIBHON TAOJIMIIBI OCYIIECTBIISCTCS MPErogaBaTeIeM B TMCbMEHHOM

dopme.

MeToauueckue PEKOMEHIAIHUHU MO BBINMOJHCHUIO IIPAKTHYECCKHUX pa60T

1. Moarorosky Kk KaxkmoMy NPaKTHYECKOMY 3aHATHIO CTYAEHTBI IIPOBOJAT MO YYEOHHKY, 3aIlUCSIM B

paboumx TeTpaasX U PyKOBOJCTBY K MPAKTUYECKUM pabOTaM.

2. PaGoTl  0(OPMIISIIOT YEPHWIAMHM OJHOTO IIBETa aKKypaTHBIM M pPa300OpYMBBIM OYEPKOM.
I'eomeTpruueckne NOCTPOEHUS CIEAYET BBINONHATH KapaHJAIIOM C IIOMOMIbK YEpPTEKHBIX
UHCTPYMEHTOB.

3. Bce paboThl BBINONHAIOTCA B TETPAmW I NPAKTHYECKHMX 3aHATHI, OTMEYaeTcs [aTa, HOMED,
Ha3BaHME MMPAKTUYECKON paboThI, 11€JIb, KPAaTKOE
OTMCaHNE U KPATKHE BHIBOJIBI.

4. TlpucTynas K BHIIOJHEHNIO, BHUMATEILHO H3YUMTE METOJMYECKHE YKa3aHUs K pabore.

5. VY nenuTe BHUMaHNE BOIIpOCaM ik CAMOKOHTPOJIA.

[TpakTrueckast paboTa cUMTaETCsl BBHIIIOJIHEHHOM, €CIM OHA COOTBETCTBYET KPUTEPHSM, YKa3aHHBIM B
npakTUudeckor padote. Ecnu cTyieHT uMeeT mponycKy MPaKTHYSCKUX 3aHATHHA MO0 YBAKUTEIHHOW WITH
HEYBAKUTEIBHON NMPUYMHE, TO BBINOJHIET paboTy BO BpeMsl KOHCYJbTAllMi, OTBEIEHHBIX TPYMIE MO

NaHHOU JUCIUILIMHE.



K nmpomexxyTrouHoi aTTecTalvy MO MUCHUIUIMHE CTYIEHT JOMYCKAeTCs MPHU YCIOBUU BBITOJHEHUS
Oonpiielr yactu (80%) mpeayCMOTPEHHBIX NMPOTrpaMMOM MPAKTUYECKUX pabOT Ha OLICHKY HE HUXKe

«YHOOBJICTBOPHUTCIILHOY.

3amaHus 1J151 CAMOCTOATEIbHOM PadoThI

[IpakTuueckast padora Ne 1

CpaBHEHHE CTPOCHUS KIICTOK PACTEHUI U JKUBOTHBIX

Llenb: O3HAKOMHUTBCS C OCOOCHHOCTSIMH CTPOCHHUSI KJICTOK PACTCHUl W JKUBOTHBIX OpPraHU3MOB,
H0Ka3aTh MPUHIUIIHAIBHOE SIUHCTBO UX CTPOCHHUSL.

XoJ1 3aHATHS:
1. 3yuuts KpaTKue TeOpeTUUECKUE CBEICHUS;
2. BBINONHUTG 3aJaHUS,
3. Craenats BEIBOJ 1O paboTE;

4. HOIIFOTOBI/ITI) 3al0UTy pa6OTI)I 10 KOHTPOJIbHBIM BOITPOCaM.

Kpatkue TeopeTrdeckune CBeICHUS:
CX0/ICTBO B CTPOCHHMH KJIETOK dyKapuoT. Celyac HENb3sl ¢ MOJIHOM YBEPEHHOCTHIO CKa3aTh, KOT/Ia U Kak
BO3HUKJIA Ha 3emiie ®HU3Hb. MBI TakkKe TOYHO HE 3HAaeM, KaK MUTAIMChH MEpBbIe KUBBIE CYIIECTBA Ha
3emute: aBTOoTpoHO WM TereporpodHo. Ho B HacTosiiee BpeMs Ha Hamiedl IUIaHETE MUPHO
COCYHIECTBYIOT MPCACTABUTCIIN HCCKOJIBKUX LAPCTB JKUBBIX CYHICCTB. HCCMOTpfl Ha OoJIBIIIOE pasindue
B CTPOEHUU U 00pa3e KU3HU, OUYEBUIHO, YTO MEXKAY HUMHU CXOJACTB OOJbIIIe, 4YeM pa3induii, U Bce OHH,
BEPOSATHO, UMEIOT OOIIMX MPEKOB, )KUBIIUX B IaJEKOM apxeickoii spe. O HAMMYUU OOIINX «IEAYIIEK»
U «0aOymIeK» CBHJICTSIBCTBYET IENBIA Psj OOIMIMX TPU3HAKOB Y KJICTOK JYKApHOT: MPOCTCHINNX,
pacTeHuii, rpu6oB U KUBOTHBIX. K 3THUM Nnpu3HakaM MO>KHO OTHECTH:
OOIIHii MIaH CTPOCHUSI KIIETKHU:

- HaTu4Me KJIETOYHOW MEeMOpaHBbI,

— OUTOILIa3MBbI, AApa, OPraHON0B;

— MIPUHOUIIHAIBHOC CXOACTBO IMPOLECCOB oOMmenHa BCUICCTB U DOHEPI'HU B KIICTKE;

— KOAWPOBAHUE HaCHeﬂCTBeHHOﬁ I/IH(bepMaI_[I/II/I IIpY IMMOMOIINHN HYKJIICMHOBBIX KHCJIOT,

-~ ©IWHCTBO XMMHYECKOI'O COCTaBa KIETOK;

— CXOJHBIC IMPOLCCChI ACJICHUA KIICTOK.
Paznuuus B cTpOCHUH KIIETOK PACTCHUN M JKUBOTHBIX.
B npomecce »sBomonuu, B CBSA3M C HEOJAWHAKOBBIMH YCIIOBHSIMH CYIICCTBOBAHHS  KIIETOK
HpeI[CTaBHTeHeﬁ Pa3jIMUHBIX HApPCTB XHUBBIX CYHICCTB, BO3HUKIO MHOXCECTBO OTJINYHH. CpaBHI/IM

CTPOCHUC U KUBHCACATCIILHOCTb KJICTOK paCTCHI/Iﬁ M KUBOTHBIX. I 1aBHOE OTIHMYHE MCKAY KIJIICTKaMU



9THX JBYX LAPCTB 3aKII0YACTCS B CIIOco0e X nmuTaHus. KileTku pacTeHnii, coaepkaiune XJI0porIacThl,

SBISIIOTCS  aBTOTpodamMH, T. €. CaMH CHHTE3HPYIOT HEOOXOAWUMBIE [UIS IKU3HEICATEILHOCTH

OpraHMYeCcKHEe BEIIeCTBA 3a CYET SHEPruM cBera B mporecce (orocuHTe3a. KieTkn >KUBOTHBIX —

reTepoTpodBml, T. €. HICTOYHUKOM YIJIepoJa JJIsi CHHTE3a COOCTBEHHBIX OPraHMYECKUX BEUIECTB I HUX

SIBJISIFOTCSL OPTaHUYECKUE BEIECTBA, NMOCTYMAIOIINE ¢ MHUIIeH. DTH K€ MUILEBBIC BEIIECTBA, HAIpUMeEp

YIJICBOJBI, CIIY)KaT Ul JKUBOTHBIX MCTOYHHMKOM SHEepruu. ECTh M MCKIIOYEHMs, TaKHe KaK 3eJICHbIC

KTYTUKOHOCIBI, KOTOphIE Ha CBETY CIIOCOOHBI K (DOTOCHMHTE3Yy, a B TEMHOTE IMUTAIOTCS T'OTOBBIMU

opraHm4eckuMu BemecTBamu. s oOecredeHuss (POTOCHHTE3a B KIIETKaxX PACTECHHH CoJepKarcs

IUTACTUABI, HECYIIHE XJIOPOPHIUT ¥ IPYTHEe TUTMEHTHI.

Kierounast Teopust BKIIOYAET CIICAYIOIINE OCHOBHBIE TIOJIOKEHHUS:

1. Knerka — sneMeHTapHas €IMHMIIA KMBOTO, CIIOCOOHAs K CAMOOOHOBIIEHUIO, CAMOPETYIISIUH 1
CaMOBOCITPOU3BE/ICHUIO 1 SIBIISIIOIIASCS €IMHULEH CTPOEHUS, PYHKIIMOHUPOBAHUS U PA3BUTHS BCEX
JKHMBBIX OpPraHu3MOB.

2. KieTKn BCEX KMBBIX OPTaHH3MOB CXOJHBI MO CTPOEHMIO, XMMUYECKOMY COCTaBY M OCHOBHBIM
IPOSIBIICHUSIM JKU3HECSTEIbHOCTH.

PazMHOeHHE KJIETOK IPOUCXOUT ITyTeM JIEIEHUs UICXOTHOW MaTepHHCKOM KIIETKH.
B MHOrokJ1IeTOYHOM OpraHu3Me KJIETKH CHEeIHATU3UPYIOTCS MO (YHKIMSIM U 00pa3yroT TKaHH, U3
KOTOPBIX IIOCTPOEHBbl OpPraHbl M HX CHUCTEMbI, CBS3aHHbIE MEXAy COOOH MEXKIETOYHBIMH,
T'yMOPAJIbHBIMU Y HEPBHBIMU

Xox paboTshl:

1.3amanus U1 CaMOCTOSITENIbHOTO BBIMIOJIHEHUS:
1. CpaBnuTh KiIeTKH MKy COOOM, 3apHCOBATh UX, 0003HAYMTH UX OPTAHOMIBI U YACTH KIETKH.

KuBoTHAs KIIETKA: IIIa3MaTHdecKas MeM6paHa; IMHOLICTO3HBIC ITY3BIPbKH, LMTOILIA3Ma, A1po,

AJPBIIIKO; SACPHBIM COK; XpoMocoMbl, kieTouHbld 1eHtp; OIIC; pubocombl; Amnmapar I'onbrxu;
JIM30COMBI; MUTOXOH/APUN; BKIOYEHUS

PacturtenpHas KiI€TKa: KII€TOYHAS CTCHKa, IjiasMaTnudcckas MCM6paHa;

SIIPO; SIIEPHBIA COK; XPOMOCOMBI; LUTOIUIa3Ma; KieTouHbld 1eHTp; DIIC; pubocoMbl; Bakyosb C

KJIICTOYHBIM COKOM; XJIOPOIIJIACTBI; BKIIFOUCHU A, ITOPBL



16126 7 210 354 1 15 10 17 13137

14 1 13 13 . 15 3 9

2. CX0JCcTBA M pa3IuyMs 3aHECUTE B IIPEaraeMyro TabIuily:

CxoxcTBa: Pazauuns:
1 PacTuTenpHas: DKuBoTHAs:
2 1. 1.
3 2 2.
4 3. 3.
5. 4 4.
1 1.0
3. CpaBHeHHUE KIIETOK PACTEHHI U KUBOTHBIX
[Tpu3naku Krnetka pacrenuit  |KieTka »HUBOTHBIX

1. Cnoco0 nuranus

2. Knerouynast creHka

3. [lmactuasl

4. Bakyonu

5. Cuare3z ATD

6. 3amacHOM yriieBoj

7. Crioco0o XpaHCHUS MMUTATCIIBHBIX BCILICCTB

8. LlenTpuonu

0. Jlencuue




Bomnpock! 1151 caMOKOHTPOJIS:
1. B uém npuunHa cX0CTBA ¥ Pa3jIMUMs PACTUTEILHON U KUBOTHOM KIETKH.
2. TonbITaiiTech 00BACHUTD, KAaK LIJIa SBOJIIOLHS PACTUTENLHOM U JKUBOTHOM KIIETOK.

3. BrimuimmTe oCHOBHBIC MOJNOKEHUS KIIETOYHOM TCOPUHU.

OTMeThTe, KaKoe U3 MOJIOKEHUH MOKHO 000CHOBAThH ITPOBEICHHON PabOTOiA.

Pa3nen 1 Yuenue o kietke

Tema «O0OMeH BCHICCTB U IIPCBPAICHUC SOHCPI'UH B KIICTKE).

[MPAKTUYECKAS PABOTA Ne 2
Pemenue 3anau o teme: «HykiIeMHOBBIE KUCIOTBI».
Llenb: HAy4YUTHCS MPUMEHATh TEOPETHUECKUE 3HAHUS (MCIOJIb30BATh MPUHIIMUIT KOMIIJIEMEHTApPHOCTH U
npaswio Yapradda) mis pemenns 3agad mo reme «HykIIeHHOBBIE KUCIOTHI», MOJCIUPOBATH MPOIECC
nepeayn HaclIeACTBEHHOW nHpopMannu, GopMUpOBaTh YMEHHE CPAaBHUBATh U aHATH3UPOBATH.
OO6opynoBaHue: ClIpaBOYHbIE TaHHBIE.
CripaBo4HbIe JJaHHBIE:

- OTHOCHTEJbHAsl MOJIEKYJISIpHAsl Macca OJJTHOTO HYKJIEOTHIa MpuHUMaeTcs 3a 345 r/Moib

- MOJICKYJISIpHAst Macca 0JTHOM aMHHOKHACIOTH — 110-120 r/Moub

- paccTosiHHue MeXIy HykieoTunamu B nenu monekyisl JJHK (= nnuHa omHoro Hykneoruna) - O,

34 um

- KOMILIEMEHTapHOCTh HyKi1eoTuaA0B: A=T; I'=]]

- mnpaswuia Yapradda:
2(A)=2(T)
() =210

Y(A+T) = Y(T+L))
Y - 3HAK CYMMBI
- mnenu JIHK yzaepkuBaroTCs BOJOPOJHBIMH  CBSI3SIMH, KOTOpPBIE OOpa3ylOTCs  MEXIY
KOMIUIEMEHTAPHBIMA Aa30TUCTBIMA OCHOBAaHUSIMU: AJI€HUH C TUMUHOM COEIUHSIIOTCS JIBYMsI

BOOOPOJAHBIMH CBA3AMHU, a T'YaHUH C HUTO3WUHOM - TPEMA.

[Tpumep Nel. Ha ¢parmente onnoit Hutu JJHK HykieoTHuapl pacmosokeHsl B MOCaea0BaTeIbHOCTH: A-
A-T'-T-I-T-A-LI-I'-T-A-T.
Ornpenenure NpoIEHTHOE COACPKAHUE BCEX HYKICOTHIOB B 3TOM T'€HE U €ro JJIMHY.

Penrtenue:



1) nocTpanBaeM BTOPYIO HUTH (ITO MPUHIIMITY KOMITJIEMEHTAPHOCTH )

A-A-T-T-I-T-A-I-T'-T-A-T

T-T-I-A-T-A-T-T'-11-A-T-A

2) > (A +T+II+D)= 24, u3 Hux Y (A) =8 =>(T)

24 —100%

8 —x % orcrona: x = 33,4%

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

24 — 100%

4 —x% otcroga: x = 16,6%

4) monekyna JIHK nByuenodeunasi, modToMy JUIMHA reHa paBHa AnuHe ofgHou nenu: 12 < 0,34 = 4,08

(Fm)

[Ipumep No2. B monekyne JJHK Ha mosto nutuaniaoBeix HyKiIeoTu0B npuxoautcs 18%. Onpenenure
NPOIICHTHOE COJICPKAHUE IPYTUX HyKiIeoTH10B B 3ol JIHK.

Pemenue:

) —18% =>T —18%, T.x. > (I') = >(I1)

2) Ha nomo A+T npuxoaurcs 100% - (18% +18%) = 64%, 1.e. no 32%

[Tpumep Ne3. B monekyne JJHK oOHapysxeHo 880 ryaHMIOBBIX HYKJICOTHAOB, KOTOpBIE
coctaBisitoT 22% ot obiero yucia Hykieotua0B B 3Toi JJHK. Onpenenure:

a) CKOJIBKO JIPYTUX HYKJIeoTu 0B B 3T0i1 JJTHK?

0) KakoBa JUIMHA 3TOro (pparmeHTa?

Pewenue:

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

Ha nomro npyrux nykneorunoB mpuxogutcs 100% - (22%+22%)= 56%, 1.e. mo 28%
JI1g BBIYMCIIEHUS KOJIMYECTBA 3TUX HYKJIEOTHA0B COCTABIISIEM

nponopiuio 22% - 880

28% - x orcroma: x = 1120

2) nnsa onpenenenus AnuHbl JIHK Hy>XKHO y3HaTh, CKOJIBKO BCErO HYKJIEOTHIOB COJIEPKUTCS B 1
LENu:

(880 + 880 + 1120 + 1120) : 2 =2000 (Hyx:m1.)

2000 ¢ 0,34 = 680 (um)

[Ipumep Ned4. lana monexyna JIHK c orHocutenbHO#l MonekynspHoi Maccod 69000, n3 Hux 8625
OPUXOIUTCS HA JOMIO aJCHHJIOBBIX HYKJIEOTHJOB. HaiiiuTe KOMMYEeCcTBO BCEX HYKICOTHIOB B ITOU

JHK. Onpenenute nmuny sToro hparMeHTa.



Pemenne:

1) T.x. oTHOCHTEIbHAS MOJIEKYJISIPHASI Macca OJJHOTO HYKJICOTH 1a TpUHUMAaeTCs 3a 345 r/Moiib, TO
69000 : 345 = 200 (nyxneorunos B JIHK)

8625 : 345 = 25 (apenunoBbix HykieoTH10B B 3Toi JTHK)

2) > (I'+10) =200 — (25+25)= 150, T.e. ux mo 75.

3) 200 HyKI€OTHIOB B ABYX Liemsix => B ogHoi — 100.

100 - 0,34 =34 (am)

[Ipumep NeS JIse uenu JAHK ynep:xuBatorcs Apyr OpOTUB Apyra BOAOPOJHBIMU CBA3AMU. Onpenenure
YHCIIO JBOMHBIX M TPOHHBIX BOAOPOIHBIX cBsizeil aTo nenu JJHK, ecnu n3BecTHO, 4TO HYKICOTHIOB C
TUMUHOM — 18, ¢ uto3unoM — 32 B oOenx nensx JJHK.

Pemenne:

1) TuMUH ¢ aIECHUHOM COEJIMHSIOTCS ABYMSI BOJAOPOJAHBIMU CBsI3AMH. ECiu HYKJIEOTHIOB C

TUMHHOM — 18, TO aIeHUIOBBIX HYKJIEOTU0B Toke 18. CiienoBaTenbHO, MEKY HUMHU

BO3HHMKAET 18 JTBOMHBIX BOJOPOIHBIX CBS3CH.

2) LIUuTO3uH ¢ TyaHUHOM COEIUHSIOTCS] TPEMsI BOJIOPOIHBIMU CBA3SIMU. ECIIM HYKIIEOTHIIOB C
[IUTO3UHOM — 32, TO C TYaHHHOM Toke OyneT 32. 3HaUuT MEXy HUMH BO3HHUKAET 32 TPOUHbBIE

BOJIOPOJIHBIE CBSI3U.

3amauu ISl CaMOCTOSITETbHON PaOOTHI

3agaua Nel.

Ha ¢parmente oanoit autu JJHK Hykneotuas! pacnonoxeHsl B nocienoBareabHocTH: A-A-I-T-1I-T-
A-II-I'-T-A-T. Onpenenute TPOLEHTHOE COEPKAHUE BCEX HYKJICOTHUOB B ’TOM I'€HE U €T0 JJIUHY.
3amaua Ne2.

B monexyne IHK Ha nomro OUTHINMIOBBIX HYKJIEOTUAOB npuxoaurcs 18%. OnpenenuTte NporeHTHOE
cojiepaHue Apyrux HykieoTuaos B 3toi JIHK.

3amaua Ne3

B monexyne JJHK oOnapyxeno 880 ryaHuoBBIX HYKI€OTHAOB, KOTOPbIE COCTaBIAOT 22% OT 0011ero
qucia Hykjaeotu 0B B 3toil JJHK.

Omnpenenure: a) CKOJIBKO APYruX HyKI€O0TUAOB B aToi JIHK?

0) kakoBa JyIiHa 3Toro (pparmenTa?

3agaya Nod. Jlana monexyna JJHK c¢ otHocutensHOM MonekynsipHodt maccod 69000, u3 Hux 8625
IPUXOJUTCS Ha JOJIIO0 aJlCeHWIOBBIX HYKJIEOTHUIOB. HaliiuTe KOIMUEeCTBO BCEX HYKIEOTHIOB B 3TOH

JHK. Onpenenute JUIMHY 3TOTO (pparMeHTa.



3amaua Ne5. B momekyne JIHK tumuHOBBIE HYKIEOTHABI COCTaBISIIOT 10% OT 00IIero KoJm4yecTsa.
OrnpeaenuTh MPOIEHTHOE COACP)KaHUE IPYTUX BUAOB HYKIICOTHIOB.

3amaua Ne6. Onpenenute muHy ¢pparmenta JJHK, ecnu ee nemnouka cocrout u3z 350 ryanmnoBeix u 300
THUMHHOBBIX HYKJIEOTHIOB.

3agaua No7. B monekyne JIHK naxomutca 1250 HyKI€0THI0B C TUMUHOM, 4TO cocTaBigeT 20% oT ux
obmero yncna. Onpeaennure, CKOJIbKO HYKJICOTHIOB C aJICHUHOM, IIMTO3MHOM U TYaHUHOM COJICPKHUTCS
B oT1enbHOcTH B Mojekyie JIHK. Otser nosicuure.

3anaua Ne8. B coctaB monekyinbl JJHK Bxoaut 286 ryaHunoBsIx HyKJI€OTH/IA, @ MAacca BCEX TUMHUHOBBIX
HYKJIE0THU10B cocTaisieT 28980. Onpenenure KOJIUYECTBO BCEX HYKIEOTHAOB U MOJIEKYJIIPHYIO Maccy

mouekyibl JJTHK.

Pasgen 1. Yuenue o xierke

Tema «OOMeH BeIECTB U MPEBPAIICHUE SHEPTHH B KIETKEY.

I[TPAKTUYECKA PABOTA Ne 3

Pemenne 3amau mo teme: «OOMEH BEIIECTBY

[enb: mpoAoKUTh (OpMUPOBaAHKE 3HAHUI 00 OCHOBHOM TMpoIlecce OOMEHa BEIIeCTB — OMOCHHTE3e
Oenka; 00 OCHOBHBIX JTamax SHEPreTUYECKOro OOMEHa; WCIOJNIb3ys TEOPETUYECKUE 3HAHUS MO TeMe
«OO0MeH BeliecTB», 0TpadOTaTh YMEHHS YUalllUXCsl peIIaTh 33a/1a4M 110 MOJIEKYJISIPHON T'€HETUKE.
O6GopynoBanue: TabnMIla TEHETHYECKOTO KOJa, TabimuIla ¢ TIOJHBIMH Ha3BaHUSAMM JIBAJILIATH
aMHHOKHCJIOT, BXOJSAIIUX B COCTaB OEJIKOB.

Tabnuya cenemuuecko2o kooa

Bropoe ocHoBaHue
ITepBoe Tperbe
OCHOBaHHE OCHOBaHHE
Y (A) (@) A(T) ' (1)
®en Cep Tup Huc v (A)
YV (A) den Cep Tup uc I )
Jlen Cep - - A (T)
Jleit Cep - Tpu I" (1)
Jleit ITpo I'uc Apr v (A)
I (IN) Jleii [Ipo I'uc Apr 10 D)
Jlen IIpo I'nmu Apr A (T)
Jleit ITpo I'mu Apr I" (1)




Nne Tpe AcH Cep v (A)
A (T) Nne Tpe AcH Cep 11 )

Nne Tpe JIns Apr A (T)

Mer Tpe JIns Apr I' (IT)

Ban Ana Acn I'mn v (A)
I" (1) Ban Ana Acn ' 11 )

Ban Ana 'y ' A (T)

Ban Ana 'y ['u I' (ID)

Jlsaoyams amuHoOKUCIOM, 8X0OAUWUX 8 COCMAB OEIKO8

Cokpari. Ha3B. AMMHOKHUCIOTA Coxkpari. Ha3B. AMMHOKHUCIOTA
Ana AnaHuH Jlen Jletiuuu

Apr ApruHuH JIuz Jluzun

AcH Acmaparun Mer Metrnonnn
Acn AcnaparuHoBasi K. IIpo [Iponun

Ban Banun Cep Cepun

I'uc I'uctunun Tup Tupo3un

I'mn I'munyH Tpe Tpeonnn

I'mu I'myramun Tpu Tpunrodpan
I'my I'myramuHOBas K. ®en denunnanaHuH
Une N3onennux [Tuc [Mucrenn

TeopeTnueckue CBeICHUS

I'en —st0 yuyacrok JIHK, xonupyromuit onpeneneHusiii 0enok. Maneiiniee namMmeHenue ctpykrypsl JJTHK
BelIeT K M3MEHEHUsAM Oelka, YTO B CBOIO OYepe/lb M3MEHSET IeNb OMOXMMUYECKUX pPEeakluil ¢ ero
Y4aCTHEM, ONPEACIIAIONINX TOT WJIM HHOM IPU3HAK WIIA CEPUIO ITPU3HAKOB.

[TepBuuHnas cTpykTypa Oejka, T.e. IMOCIEeN0BATEIbHOCTh AMUHOKUCIIOTHBIX OCTAaTKOB, 3alln(poBaHa B
JIHK B BHIe mMOCIeI0BaTEILHOCTH a30TUCTBIX ocHOBaHui aneHuHa (A), TumuHa (T), ryanuna (I') u
muto3uHa (LI). Kaxnas aMMHOKUCIIOTa KOAUPYETCS OJHOW MIIM HECKOJIBKUMHM MOCIEeI0BATEIbHOCTMHU

U3 TpeX HYKICOTUIIOB — mpuniemamu (KOOOHAMU).

Cunre3y Oenka mpenmiectByeT mepeHoc ero koga ¢ JIHK na wmndopmarmumonnyro PHK (uPHK) —
MpAaHCKpunyus. HpI/I TPAHCKPHUIINHUU BBIMTOJIHACTCA NPUHIOUIT JOIIOJHCHHA, UJIN KOMIUVICMCHTAPHOCTHU:

A, T,T'u I B IHK cootBercTBytoT ¥ (ypauun), A, Il u I' 8 uPHK.




HenocpenctBeHHo cuHTE3 Oenka, WIH mpaucaayusd, TPOUCXOAUT Ha puOOCOMe: aMUHOKHUCIOTHI,
nogHocuMble K pubdocome cBonmu TpancnopTtHeiMu PHK (TPHK), coenunstorcs B moiumnentuaHyro
1enb OeNlka COOTBETCTBEHHO TpHIieTaM ocHoBanuii ”PHK.

Onno3HayHasi CBA3b MEXAY mHochenoBaTenbHoCcTIMU HykieotuaoB B JHK u amuHokucnor B
MOJIMIENTUIHOM 1enu Oefka MO3BOJISIET MO OJAHOM M3 HHUX ONPEACTUTh IPYryro. 3Has U3MEHEHHs B
JIHK, M0o>HO cka3aTh, KaKk U3BMEHHUTCS IEPBUYHAs CTPYKTypa Oerka.

HpI/I pCeIICHUK 3aJad 3TOI'0 THIIA HCO6XOI[I/IMO IIOMHUTh U 00S3aTEILHO YKa3bIBaTh B ITOACHCHHAX

cie ee:

- Ka)KJasi aMUHOKHUCIIOTA JToCcTaBisieTcs: K pubocomam oanoit TPHK, cnepoBarenbHO, KOTUYECTBO
aMUHOKHCIIOT B Oenke paBHO kKonndecTBy Mojekyn TPHK, ydactBoBaBnx B cunTese Oenka;

- KaKJasi aMMHOKHCIIOTa KOAUPYETCs TpeMsl HYKIeoTHIaMu (OJJHUM TPHUIUIETOM, WU KOJOHOM),
MO3TOMY KOJIMYECTBO KOJUPYIOIIUX HYKJICOTHJOB BCErJa B TpU paza OojblIe, a KOJIUYECTBO
TPUILIETOB (KOJOHOB) paBHO KOJINYECTBY aMUHOKHCIIOT B O€JIKeE;

- kaxnags TPHK umeer antukomoH, koMmrmieMeHTapHblii konoHy WPHK, mostomy komnuecTBO
AHTUKOJIOHOB, a 3HauMT U B 11esioM MoJiekya TPHK paBHo konnuecTBy konoHoB uPHK;

- nPHK kommnementapna onnoii u3 ueneit JJHK, mostomy kommuectBo HykineotuaoB MPHK
paBHo kosmmuectBy HykieotunoB JIHK. KomuuectBo TpumieroB, pasymeercsi, Takxke Oyner
OJIMHAKOBBIM.

Ilpumep Nel. ®parment monekynsl [JHK coctouT W3 HYKI€OTHIOB, pacroiOKEHHBIX B CIEIYIOMIEH

nocienoBarenbHocTH: TAAATITIHHAALLIL

Ornpenenure cocTaB M NOCJIEI0BATEIbHOCTh aMUHOKHCIIOT B MOJUIENITUIHON LENH, 3aKOJUPOBAaHHON B

3TOM y4acTKe IeHa.

Pewenue:

1) BemuceiBaem nykieotuas! JJHK u, pa3dbuBast ux Ha TPUIIIETHI, TOTy4aeM KOJIOHBI IIETTH

mounekyinbl JJHK: TAA-ATT-I'IHA-ALLL.

2) Cocrasmsiem tpurietsl ”PHK, komruieMenTapHbie KogoHaM

JHK, 1 3anuceiBaeM UX CTpOYKON HUKE:

JHK: TAA-ATT-THA-ATLIL]

Tabnuia reHeTHYecKoro Koaa

nPHK: AYY-YAII-LII'Y-VYIT.

3) Ilo Tabnuie KOJOHOB ONpeeNsieM, Kakasi aMUHOKHUCIIOTa 3aKOJUPOBaHa KaXIbIM TPUILIIETOM

uPHK: Une-Tup—Apr-Tpm.

Tabmuia reHeTHIecKoro Koaa

Ilpumep Ne2. ®parMeHT MOJEKYJbl COIEPKUT AMHUHOKHUCIIOTBHI: aclapardiHOBas KHUCIIOTa—aJaHUH—

MCETHOHUH—BAJINH.

Onpenenure:



a) CTpYKTypy ydactka moJiekyisl JIHK, koaupyromero 3Ty mociaeaoBaTelbHOCTh aMUHOKHCIIOT;
0) KoIr4ecTBO (B %) pa3IMYHBIX BUAOB HYKJIEOTHIO0B B ’TOM y4acTKe T'eHa (B ABYX LIETIfX);
B) IJIMHY ATOI'O y4acTKa I'eHa.

Pewienue:

1) ITo Tabnuue komoHOB HaxoauM TpuruieThl MPHK, kogupyromnue kaxayro U3 yKazaHHBIX
AMUHOKHCIIOT.

benok: Acn— Ana— Mer— Ban

uPHK: TALI-THA-AVYI-TVYVY

Ecnu aMHHOKHUCIIOTE COOTBETCTBYIOT HECKOJIBKMMH KOJJOHOB, TO MOKHO BBIOpATh JTI000H U3
HUX.

2) Onpenensiem ctpoenue Toi nenouku JJHK, kotopas koauposana crpoerne nPHK. [Ins atoro
MOJ KaKIbIM KOJJOHOM MoJieKyJibl MPHK 3annceiBaeM KOMIIJIEMEHTApHBIN €My KOJAOH
moutekyiisl JIHK:

1-s mens JIHK: HTT-LI'T-TALI-IIAA.

3) UtoOsl onpeaenuth KoarnuecTBO (%) HyKJIEOTHIOB B 3TOM I'€He, HEOOXOANMO, UCTIOIb3Ys
npuHLuI komiuieMentapHoctu (A-T, ['-11), nocrpouts Bropyto nens JJHK:

2-s niens JJHK: TAI-TIHHA-ATT-T'TT.

Haxoaum koim4ecTBO HyKJIEOTHIOB B ABYX LEMSIX — 24 HYKJI€OTUAA, U3 HUX A = 6.
Cocrasnsiem nponopuuio: 24 nykiaeoruaa — 100%

6 HykIeoTHI0B — X% X = 25%.

[To npaBuny Yapradda konmuectBo anennHa B mojekyie JIHK paBHO konnuecTBy TUMUHA, a
KOJIMYECTBO I'yaHHHA PaBHO KOJIMYECTBY LIUTO3MHA. [loaTomy:

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

I[[+T=100% —50% = 50%. =T =25%.

B) Monekyna JIHK Bcerna aByxiemnodednasi, €€ JjIMHa paBHA AJIWHE OJHOU 1enu. JlnHa
KaXJI0To Hykjieotua coctasisieT 0,34 HM, ClIe10BaTENbHO:

12 nykneotunos x 0,34 = 4,08 M.

Ilpumep Ne 3. benok cocrout u3 158 ammHokucnor. Kakyro JuIMHY MMeET ONpenesstollui ero rel,

€CJIM PACCTOSIHUE MEXIY IBYMsI COCETHUMHU HYKJIEOTHUIaMU B cripaibHoi Mosekyne [JHK cocrtasiser
0,34?

Pemenue:

1) T.x. kKax1as aMUHOKHCIIOTA KOAUPYETCs TpeMs HyKJICOTHaMH, TO:

158 x 3=474 (aykneoTuaa)

2) Haxoaum nnuny rena: 474 x 3,4=161,16 (am)



Ilpumep Ne 4. B cunTe3e OenkoBOM MojeKynbl npuHsuk ydactue 145 monekyn T-PHK. Onpenenure

yucno Hykiaeotus0B B u-PHK, rene JIHK u konndecTBO aMUHOKHCIOT B CHHTE3UPOBAHHOW MOJIEKYJIE
Oelka.

Pemenne:

1) T.x. kaxnas T-PHK neperocut 1 aMUHOKHCIIOTY, TO YMCIIO aMUHOKHCIIOT B JITAHHOM O€JKe =

145,

2) Tak Kak Kaxaasi aMUHOKHUCIIOTA KOJIUPYETCS TPEMs HYKJICOTHUAaMH, TO YUCJIO HYKJICOTH/IOB B

u-PHK Oyner: 145 x 3=435.

3) T.x. u-PHK cunresupyercs no nutu JJHK, To yucno nykneorunos B oguoii Hutu JJHK = 435,

a B AByX uersix 435 x 2=870.

Llpumep Ne 5. B nuccummianuio Berynuiao 10 mosekynsl rmtoko3bl. Onpenenuts konudectBo AT

1I0CJI€ TJIMKOJIN3a ,ITI0CIIe SHEPTETHUECKOTO ATAla M CyMMapHbIi  3()(eKT AMCCUMUIIAIINN.

Pemenue:

3anuwem ypaBHenue riukonusza CO6H1206 =2 [IBK +4H + 2 AT®. [lockosbKy U3 OJTHOM MOJIEKYJIbI
obpasyerca 2 wmonekynsl [IBK u 2 AT®, cnenoBarenvHo, cuHtesupyercs 20 ATD. Ilocre
SHEPTreTUYECKOro dTana guccuMuisiimu obpasyercs 36 monekyn AT®( mpu pacmage 1 MOIEKyIbI
[JIIOKO3bI), ciiefoBarenbHo, cuHTesupyercss 360 AT®. CymmapHblii 3Q(EKT TUCCUMMWISIIMKA paBeH

360+ 20 = 380AT®

3amauu JUIsl CaMOCTOSATEIBHOTO PEIICHHUS:

1. B auccumunsmuio Berynuio 15 monekynbl rioko3bl. Omnpenenuts konudectBo AT® mocie
TJIMKOJIN3a, TIOCJIEe SHEPTETHYECKOro 3Tana U CyMMapHbId 3 ()EKT TUCCUMUIISIINN.

2. ®parment onHou u3 ueneu JJHK umeer cnenyromee ctpoenue: [THTUTAI'TTTL. [TocTpoiite Ha
et 1 PHK u onpenenure nmocnenoBarensHOCTE aMUHOKUCIIOT BO (PparMeHTe MOJIEKYJIBI OelKa.

3. ®parment AHK cocrout n3 72 mykiieotuoB. Onpenennre 4uciao TPUILIETOB U HYKJIEOTHIOB B U —
PHK, a Taxxe KOnMn4ecTBO aMUHOKHCIIOT, BXOJISAIINX B COCTaB 00pasyromierocs Oenka.

4. Xumudeckoe wuccleqoBaHue Toka3ano, uyto 30 % oOmero uuciaa HYKJICOTHAOB JIaHHOM
uHpopmannonHod PHK nmpuxoaurtcs nHa ypaumn, 26 % - Ha quTo3uH, 24 % - Ha ajeHuH. YTO MOXXHO
CKa3aThb O HYKJIEOTHUIHOM COCTaBE€ COOTBETCTBYIOLIEro ydacTka asyxuenodeuyHor J[HK, ciaemkom c
KoToporo sBisercsa u-PHK?

5. [MonumnenTuaHas nemb 0HOTO OeTKa JKUBOTHBIX HMEET CIICIYIOIIee HAaYallo: JIN3HH —

[IyTaMUH — TPEOHUH — AJTAHUH— aJaHUH — QJIAHUH — JIU3UH. ..

C kako¥ mocJieIoBaTeIbHOCTH HYKJICOTHI0OB HAUMHAETCS T€H, COOTBETCTBYIOIIHMM 3TOMY OenKy?
Haiinure nnuny gannoro yuyactka JJHK.

6. Oparment [IHK wumeer cunenyrouryio nocnenoBatenbHocTh HyKiIeoTua0B AL TILT'ALITTILILI.

VYcraHoBuTe HYKICOTHAHYIO mocienoBarenbHOCTh T — PHK, kotopas cuHTe3mpyercss Ha maHHOM



dbparMeHTe, ¥ aMHHOKHUCJIOTY , KOTOpyl Oyzaer mepeHocutb sta T- PHK, ecnmm tpetuit Tpuruier
cooTBeTcTBYyeT aHTUKOAOHY T- PHK.( AHTHKOZOH COCTOMT M3 TpeX HYKJICOTHAOB, KOTOpPbIE

KOMIUIEMEHTapHbI 0JJHOMY U3 Koa0HOB U -PHK).

Pasz[en 2. OpFaHI/ISM. Pasmuoxenue u HHIWBUAYAJIbHOC PA3BUTHUEC OPTaHU3MOB

Tema «Opranusm — eaUHOE 1ET0eH»

[NPAKTUYECKAA PABOTA Ne 4

CpaBHI/ITeHBHaﬂ XapaKTCPpHUCTUKAa MUTO3a U Meo3a.

Hens: ®opmupoBaHue 3HaHUI 0 MEXaHHW3MaX MUTO3a U MEH03a; PACKPbITHE 0COOEHHOCTEN IPOTEKAHUS
Kax10i (a3pl MUTO3a M Mei03a, 3aKperyieHHe 3HAKOMBIX TOHSATHH 10 JAaHHOH TeMe, yCBOCHHE
TEPMHUHOJIOTMH; CPABHUTENbHAS XapaKTEPUCTUKA MUTO3a U MEH03a.

Xon paboThI:

Teopetnueckue cBeeHUA

Mumo3 - cnoco0 [eiaeHus SyKapuOTHUECKHUX KIETOK, HPH KOTOPOM KaxJaas M3 JBYX BHOBb

BO3HHUKAIOMIUX KJICTOK MOJYYacT TCHETHYCCKHI Marcpual, I/IJIGHTI/ILIHblﬁ I/ICXOI[HOI\/'I KJICTKCE.

Muro3

[Tpodaza CIIMpaM3alisg XpoMocoM (YKOpauyMBaKOTCs), siACpHAst 000JIOYKA U SIAPBIIIKO
pacrajaroTcs, HEHTPUOIN PACXOATCA K IMOiocaM U (popMupyercss BepeTeHO
JIeNIeHUs

Meradaza pacIoyio’KeHHEe XPOMOCOM B IUIOCKOCTH 3KBAaTopa, KJIETKH COCTOSAT U3 ABYX
CECTPUHCKUX XPOMATHU]], COETMHEHHBIX LIEHTPOMEPO (ITEPETIKKOM)

Amnadaza [IEHTPOMEPHI  JENATCS,  CECTPUHCKAE  XPOMATHIBl  BCEX  XPOMOCOM
OJTHOBPEMEHHO  OTHENIAIOTCA  JOpyr OT Jpyra M pacXomarcsi K
MPOTHBOIOJIOKHBIM IOJIFOCAM KJIETKU

Tenodaza dopmupyercss  obojlouka HOBBIX  sifep  (3aBepliaeTcss  KapHOKHHE3);
JACCITUPAIIU3YIOTCA XPOMOCOMBI U BOCCTAHABJIMBACTCA AAPBIIIKO, IMPOUCXOANUT
pasjiesieHre KIeTKU Ha B JouepHUe (IIUTOKUHES)

MuTo3 — mpolecc HeMpsIMOTo JIEJIEHNUS COMaTUYECKUX KJIETOK SYKapuoT, B pe3yJibTaTe KOTOPOro:
- 0o0pa3yroTcs IBe JOUEpHHE KJIETKH, COJIEPIKalIie CTOJIBKO K€ XPOMOCOM, CKOJIBKO UX ObUIO B
MaTEPUHCKOH KIIETKE, T.€. 00pa3yIoTCs KIETKU, HIACHTUYHBIE POAUTEIBCKOM.
- B HOpManbHBIX yCIOBUSAX HUKAKUX M3MEHEHUH I'€HETHYECKOH MH(pOpPMAaLUU HE MPOUCXOJIHT,
M03TOMY MUTOTUYECKOE JEJIEHNE TOIICPKUBAET IT€HETUUECKYIO CTAOUIILHOCTD KIIETKU.
- MuTo3 1€XUT B OCHOBE POCTA.

- MuTo3 JIeXUT B OCHOBE OECIOIOr0 Pa3MHOXKEHHUS.



- bnaronaps MUTO3y OCYLIECTBIISIOTCS IPOLIECCHI pEr€HEPAlUH U 3aMEHbl OTMHPAIOIIUX KJIETOK
Meitio3 - ocoOblii crIOCO0 JeNeHHs] YYKapUOTHUECKUX KIIETOK, B Pe3yjbTaTe KOTOPOrO0 XPOMOCOMHBIN
Ha0Op yMEHbIAETCS BIIBOE.

Meiio3 Bkioyaer B cels 2 mocienoBaTelbHbIX AeneHus. MHTepdaza Mexay HUMH JIMOO OYECHb
KOpoTKasi, 0o orcyrcTByeT BoobOme. Kaxnoe u3 nByx nenenuit (I um II) cocrout u3 4-x a3 (kak u
MHTO3).

| JEJIEHUE

[NPO®A3A | (46 xpomocom, 92 JITHK) - XpOMOCOMBI YIUIOTHSIFOTCS, TOMOJIOTUYHBIE XPOMOCOMBI
npubimKaTcs APYyr K JpYyry OYeHb OJIM3KO - KOHBIOTMPYIOT. BO Bpemsi KOHBIOrallud MOXKET
IPOMCXOIUTh KPOCCUHTOBEp, T.€. XpPOMOCOMbI OOMEHHMBAIOTCS yyacTKaMU. B pe3ynbrare mosiBisorcs
HOBBIE KOMOWHAIIMM TPHU3HAKOB. B KoHIE mpodassl HMCUE3aI0OT SIIPHINKH, pa3pylIaeTcs saepHas
o0oJouka, HaYrMHaeTCs HOpMUPOBAHHE BEpETEHA JICICHUSI.

META®A3A | - XxpoMOCOMBI, 0Ka3aBIINCh B IIUTOIUIA3ME, BBICTPAUBAIOTCS MO «IKBATOPY» KIETKH, K
UX HEHTPOMEPaM IPUCOETUHSIOTCS HUTHU BepeTeHa JeIeHUs.

AHA®A3A | - roMoIOTMYHBIE XPOMOCOMBI HAUMHAKOT PACXOJIUThCA K TOJIFocaM KieTku. Kaxmas
XpPOMOCOMa COCTOUT 2-X TOJIOBUHOK - XPOMATHU/I.

TEJIO®A3A | - xpoMocOMBI iecniupanu3yrorcs, GopMupyercs sifepHas 0007104YKa, HAUUHAET ASTUTHCS
utoruiazMa. Obpasyromes 2 kiemku ¢ 0OUHAPHBIM (2aNJI0UOHBIM) HAOOPOM XPOMOCOM.

Nutepdasza kopoTkas wim nodtu orcyrctByeT. Y aBoenue JIHK He mpoucxoaut!

W JEJIEHUE

[NPO®A3A 11 (23 xpomocomsel, 46 JIHK) - XpoMOCOMBI YIJIOTHSIIOTCS, SIAPBIIIKM YMEHBIIAIOTCA U
UCUE3aloT, s/iepHas 00oJiouKa pacmajgaercs Ha (parMeHThl, HauMHaeT (OPMHUPOBATHCS BEPETEHO
JIEJICHUS.

META®A3A |l - 3aBepmiaercs GpopMupoBaHuEe BepeTeHa AENIEHUS, XPOMOCOMBI BBICTPAUBAIOTCS IO
HEHTPY KJIETKH, K HUM MIPUCOEAUHSIIOTCS HUTH BEpETeHA JICJICHHUS.

AHA®A3A Il - xpoMaTHIbl OTJEIBHBIX XPOMOCOM PACXOIATCS K PA3HBIM MOJII0CAM KIIETKH.
TEJIO®A3A Il - XpoMOCOMBI CHOBa JI€CHUPATU3YIOTCS, BEPETEHO JEICHUS HCUe3aeT, (GOPMHUPYIOTCS
AIPBIIIKK U sifiepHas oOoisiouka. JlenmuTcs nuroruiasma. B pesynbTate BTOpOro neieHus oOpaszyrorcs
KJIETKH C OJJMHAPHBIM (TaIIOUIHBIM) HAOOPOM XPOMOCOM, HO KAHCOAs XPOMOCOMA COCMOUM U3 0OHOU
Xpomamuowl.

buonorunueckoe 3HaueHne Meno3a:

- 00pa3yrOTCs KJIETKH C OJUHAPHBIM HA0OPOM XPOMOCOM.

- o0ecreynBaeT HACJIEACTBEHHYIO M3MEHYMBOCTb OPIraHU3MOB Ojaroiapsi KOHBIOTAllMM U

KPOCCHHTOBEpY.



3aaHue: Ha OCHOBE MOJIYYeHHON MH(pOpMallnK, 3aI0JHUTh Ta0auy «CpaBHUTEIbHAS XapaKTePUCTHKA

MHTO3a B Meiio3ay

CpaBHeHue Muro3 Melio3
Cxoocmea 1.

2.

Pasznuuus
1. Yucno

JIEJICHUE. JEJIECHUA

JeeHnui
2. Meradaza

3. Konnroramnus

4. Unteppdaza
Ob6pa3yrorcs O06pasyrorcs
5. Utor nenenus
KJIETKU (COMaTUYECKHUE KIETKH). KJIETKU (TIOJIOBBIE KJIETKH).
6. I'me IIpoucxomut B IIpoucxomur B CO3pEBarOIINX
IIPOUCXOUT? KJIETKax KJIIETKax

7. bBuoinoru
YeCcKoe

3HA4YCHHUEC

Paznen 2. Opranusm. PazMHOXeHUE U MHIUBUYAIBHOE Pa3BUTHE OPTAHU3MOB
Tema «InauBUAYyanbHOE PA3BUTHE OPTAHU3MA»

ITPAKTUYECKA PABOTA Ne 5

BrisiBiieHrE U onMcaHue MPU3HAKOB CXOJICTBA 3apObIIICH

YeJIOBEKa U APYTUX MMO3BOHOYHBIX,

KaK J0Ka3aTCJIbCTBO UX DBOJJIOLIMOHHOTO POACTBA



Llenb: BBIIBUTH M OINMCATh NMPH3HAKH CXOJCTBA 3apOIBIINICH 4YeloBeKa M JAPYTUX IMO3BOHOYHBIX Kak
JI0Ka3aTeIbCTBO MX HBOJIIOLUOHHOTO pojacTBa. DOpMUpPOBATH NMPaBHIBHOE OTHOLIEHHE K IPOLECCY
00pa3oBaHus SMOpPHOHA KaK K Pa3BUTUIO OYAYILEro KHBOTO OPraHU3Ma.

X0/ 3aHATHL:
1. N3yunTh KpaTKue TEOPETUICCKUE CBEICHNUS,
BBIABUTE 4epTHI CXOJCTBA 3apOJBIIICH YEJIOBEKA U JIPYTUX MO3BOHOYHBIX. BBIABUTE YepTHI pa3aIudus

33p0,£[BIH.I€I>i YCJIOBEKAa C 3apoabllllaMH CBHHBH. O uem CBUACTCIILCTBYIOT CXOACTBA H pa3IMdnA

3apojbIien?
2. CrenaThb BEIBOJ 110 paboTe;
3. HOHFOTOBI/ITB 3alIUTy pa60TI>I I10 KOHTPOJIbHBIM BOIIPOCaM.

TeopeTnyueckue CBeICHUA:

OcHoBHBIE 3TaIbl SMOPUOHATBHOTO PA3BUTHSL.

Hpobnenue - ctaaus pa3BUTHS, B XOJ€ KOTOPOW OJHOKIIETOUHBIM 3apofblll (3UTOTa) B pe3yJbTaTe
MOCJIEIOBATEIbHBIX MUTOTUYECKHUX JIEJICHUN CTAHOBUTCSI MHOTOKJIETOUYHBIM, Pa3IeysasiCh Ha KIETKH BCE
Oojee MeNKOTO pasmepa - 6Oaacmomepul. Ilo Mepe ApoOJeHUs, PBHIXJIO JeKalue O01acToOMepbl
pacronararotcss Bce OoJiee KOMIIAKTHO, a 3apoJblll MPUOOpeTaeT BHUA IUIOTHOTO CHEpUUECKOTo
oOpa3oBaHus - mopyasl. B nanpHeimeM BHYTpHU 3apoibliia (GopMUpYeTCs TOJOCTb - Oaacmoyens.
Taxoil 3apofbli, U3BECTHBIN KaK O1acmoyucma, COCTOUT U3 CIIOS JIEKAIIUX CHAPYKU KIIETOK, KOTOpbIE
B JTaJIbHEHIIIEM BOMAYT B COCTAB  IUIALICHTHI, 1  PACIMOJIOKEHHBIX  BHYTPH  3apoJiblllla  KIETOK
ambpuodracma, WIN 6HYMpeHHell KIeMmOYHOU MAccChbl, KOTOpble NaAyT Hayalo COOCTBEHHO Tely
3apoJbllIa.

lacTpymsius - nmporiecc mpeBpalieHusi 0OTHOCIOMHOTO 3apoibiiia B 1Byxcioiusbiil (I ga3za), a 3atem u B
tpexcionnbiii (Il ¢daza). OtrpanmueHHple JOpyr OT JApyra CJIOW 3apojblllla, HW3BECTHHIE Kak
3apooviuiesvle  aUCMKY,  00pa3yloTcs B pe3ysibTaTe  HAlpaBIEHHOIO  NEepeMelICHUS U
nepepacnpesieNieHrs KIETOYHBIX Macc BHYTPH 3apojibiiia Ha (POHE MPOJOIHKAIOIIETOCS Pa3MHOKECHUS
KIETOK. ['acTpyssiuio, a TakXke CIEeAYIONIYI0 CTaJHui0 dMOPHOHAIBLHOTO Pa3BUTHUS (000cOONeHHE U
nudPepeHIMPOBKY 3a4aTKOB) yMOOHO HM3y4aTh Ha MOJEIBHBIX OOBEKTaX - KYPHHBIX SMOpHOHAX,
KOTOpBIE 10 CBOEMY CTPOEHUIO CXOJHBI C 3apOJbIIIaMU MJIEKONMUTAIONINX >KUBOTHBIX U YEJIOBEKa Ha
COOTBETCTBYIOIIUX dTanax. | ¢asza ractpynsuuu mpoTrekaeT MEXaHU3MOM JIeTaMUHAIINH U TIPUBOIUT K
(GOpPMUPOBAHUIO IBYX 3aPOIBIIIEBBIX JTUCTKOB - HAPYKHOTO, 00JIee TOJICTOTO U TOHKOTO BHYTPEHHETO.
B xome II ¢a3wl racTpynsiiiuu BCJIEICTBHE HAINPABIECHHONW M BBICOKOYMOPSIOUYEHHONW MUTpAIlUN
KJIETOYHOTO MaTepuaja U3 3Mubiiacta B MPOCTPAHCTBO MEXY HApPYKHBIM U BHYTPEHHHUM JUCTKaAMHU
oOpa3yercs CpeIHM 3apOABIIIEBBIA JTUCTOK - Me3o1epma. OOnacTIMU aKTHBHOW MUTPALMU KIETOK
CIIy’)KaT OOJIaCTH HepeuYHOl NOJNOCKU WU NEpeUYHO20 Y3elKd, Ha MeCTe KOTOPBhIX (HOPMUPYIOTCS

nepsuvrHa 60p03()1<a H nepeudHas AmMKa COOTBETCTBCHHO.



O6ocobnenne n auddepeHIMpPoBKa 3a4aTKOB OPraHOB W TKaHEW - dTanm (OPMUPOBAHHS YyYaCTKOB B
npeenax pa3iMYHbIX 3apOJIBIIIEBBIX JUCTKOB, KOTOPbIE HAUYMHAIOT Pa3jHyaThCs MPOCTPAHCTBEHHOM
OpraHm3anuei, MOpQPOJOTUICCKUMH, IUTOXUMHUYECKUMU H  MOJCKYJISIPHO-OMOIOTUYECKUMU
OCOOCHHOCTSIMU O00pa3yIoONUX UX KIETOK, a TaKKe CIOCOOHOCTHIO K OOpa30BaHUIO TEX WM HHBIX
TKaHEH (2ucmoobaacmuyeckumu NOMeHyusmu,).

OmbpuonanvHble 3auamku- HeNnoCpeoCmeeHHvle UCMOYHUKU pa36umus mKaHell B OHTOTEHE3e.
HuddepeHnnpoBka MaTepuaza CpPeAHETO 3apOJBIIIEBOTO JIMCTKA MPUBOIUT K (HopMHpOBaHHIO
KOMIIAKTHOW XOpJIbI, UTPAIONIEH POJIb OCH CHUMMETPHH 3apoibllia, a TakKe MEe30JCpPMBbI, KOTOpas
paszensercss Ha MeIUajJbHO PACIOIOXKEHHBIE METAMEPHBIE YUACTKH - COMUMbL, JIeKAllue HEeHTPaIbHO
Hegppomomebr U (POpMHUpYIONIMECS JaTepajbHO HECEIrMEHTUPOBAHHBIE YYAaCTKH -CHIAHXHOMOMDbI,
00pa30oBaHHbIE NAPUEMATbHBIM U BUCYEPATbHBIM JTUCMKAMU C PACTIONOKEHHON MEXy HUMHU MOJIOCTBIO
- yenromom. Tlol MHIYIUPYIONIUM BIMSHHUEM XOPIbI B 3KTOJEPME OOpazyeTcsl HepeHdsi NIACMUHKA,
MPEBPAIIAIOIIASCS B HEPBHLIU Jicel000K, KOTOPBIA, YIIyOJISsICh M CMBIKasICh 1O KpasMm, oOpaszyeT
HEPBHYIO MpyOK).

[Tocne BbAENEHUS HEPBHOTO 3a4aTKa (Heupynsayuu) HAPYKHBIA JTUCTOK MpPEBpaIlaeTcs B 3a4aToK -
KOJICHYI0 9Kmoodepmy. B XoJe TOCIeayIonero pa3Butus Mo Mepe (GpopMUpOBaHUS aMHHUOTHYCCKUX U
TYJIOBUIIIHBIX CKJIQJ0K 3apOJbIII M3 TUIOCKOTO CTAaHOBUTCS OOBEMHBIM U 000ca0nHMBaeTcs OT
BHE3apOJIbIIIEBbIX OpraHoB. Marepuan coMuTOB nuddepeHupyeTcss Ha UMEIOIIMe Ha 3TOW CTaguu
KOMIIAaKTHOE CTPOCHUE depmamom (AMOPUOHATBLHBIN 3a4aTOK, TAIOIIMK HAYaI0 COeTMHUTENBHON TKAaHU
KOXH) W Muomom (3a4aTOK, KOTOPBIM CIY)KUT HWCTOYHHKOM ITOTICPEYHOIIOIOCATONH CKEIETHON
MBIIIEYHOH TKaHW), a TaKKe Ha MPHOOPETAINUN CTPYKTYPY ME3EHXUMBI cKiepomom (3a4aTok,
JAIONINI HAayalo CKEJIETHBIM COCTUHUTENLHBIM TKaHSIM - XPSIIEBBIM U KOCTHBIM). B obmactu Hedpo-
TOMa TMPOCJEKUBAIOTCS KaHAJBIBl MPEANOYKHU, B LIEHTPAIbHOM YacTW 3HTOAEpMa CBOpPAuMBAETCS B
KHIIIEYHBIN JKeJI000K, a B JalbHEHIIEM - B KUIIEYHYO TpyOky. Ilo kpasiMm OT HepBHOU TpyOKH
pacriojiaraeTcsi HepeHblll epebeHb - CKOIUICHUS KISTOK C HEHpAIbHOW JCTepMUHAIIUCH, aKTHBHO
MUTPHUPYIOLIUE B Telle 3apoiblla U JAIOIMe MHOTOYHCICHHBIE TKaHEBbIE MPOU3BOHbIC. OTYETINBO
BBISBJISIETCS TIApHAsi a0pTa U COCYJIBI KENTOYHOTO Kpyra KpoBOOOpaIIeHUs, coAepkKallue MepBUIHbIE
KPOBSTHBIC KJICTKH.

[TpocTpaHcTBa MEXIy KOMITAKTHBIMH  SMOPHOHAIBHBIMH  3a4aTKaMH  3allOJIHSIOTCS — PBIXJIO
pacCTONIOKEHHBIMA OTPOCTYATHIMH  KIIETKAMU Me3eHXUMbl - TETepOTEHHOTO 3auaTka, aloIero
pazHoOOpa3HbIe MPOU3BOIHBIC (COSAMHHUTENbHBIC, TJa/IKasi MBIIICYHAs M HEKOTOPHIE SMUTENUAThHBIC
TKaHM).

['ucrorenes u opraHoreHes - HauOoJiee JTUTENbHBIN 3Tall SMOPUOHAIIBHOTO Pa3BUTHSI, B X0/I€ KOTOPOTO
3auaTKd TpeodpasyroTcss B Mopdonorudecku HACHTUDUIIMPYEMBbIE TKAHU (2UcmozeHe3) W OpTaHbl
(opeanocenes. T'ucroreHes W OpraHOreHe3 B AIMOPHOHATBLHOM IMEPHOJE MPOTEKAIOT OJHOBPEMEHHO,

napajuieIbHO JPYT APYTY, OJHAKO HA OTAENBHBIX 3Talax pa3BUTHS B HEKOTOPBIX CTPYKTYpax OAMH U3



3THUX MPOLIECCOB MOXKET MPOUCXOAUTH aKTHBHEE Apyroro. Kak mpaBuio, pa3BUTHE OpraHOB U TKaHEH HE
MOJIHOCTBIO 3aKaHYMBAETCS K KOHILY BHYTPUYTPOOHOTO MEpHUOa, KOTJa OHU BCE eIle 00IaaloT psaoM
Mop(dosornueckux W (PyHKIMOHAIBHBIX MPH3HAKOB HE3PEIOCTH, TOITOMY B TEUCHHUE Pa3IUIHBIX
NEpUOJIOB TIOCIIE POXKJICHHUS TPOJOJDKAETCS HMX OKOHYaredbHas auddepeniupoka. Haumbonee
MPOJOHKUTEIHLHOE Pa3BUTHE XaPAKTEPHO JIJIsl HEPBHOM TKaHU rOJIOBHOT'O MO3ra.

3apopsieBoe ¢xoAcTBo. OMmnupudeckoe 06o6menue K. M. bapa (1828), T. H. 3aKOH 3apOBIIIEBOTO
CXOJICTBA B OHTOT€HE3€ BCEX >KMBOTHBIX CHAuaja BBISABIISIOTCS MPU3HAKU BBICIIUX TAKCOHOMHYECKHUX
KaTeropuii (Tuma, Kjiacca), B XoJe JalbHEHIIel >MOpHOHATBEHON IuddepeHIIMPOBKH Pa3BUBAIOTCS
O0COOCHHOCTH OTpsiJia, CEMEUCTBA, pojia, BUAa U 0cobu. B cuily 3Toi 3aKOHOMEPHOCTH MPEACTABUTEIH
pasHBIX TPYNN OPraHW3MOB (HaImpUMEp, KJIACCOB MOJTUIIA TO3BOHOYHBIX) Ha PAHHHUX CTaJIUAX
sMOpuoreHe3a 00bIMHO 00JIee CXOJHBI APYT C APYroM, 4eM B3pocibie ocodu. Hampumep, B OHTOTeHE3E
KYpHUIIBI TMPEXKAEC BCEro O003HAYAIOTCS XapaKTEepHBIE YEPTHI THIA XOPIOBBIX, MO3JHEE — IMOATHIA
MO3BOHOYHBIX, 3aTE€M KJIacca MTHIl, OTPsAJIa KypoOOpPa3HbIX U T. .

B ocHoBe pelicTBUS 3aKOHA 3apOJBIIIEBOTO CXOJICTBA JIGKHUT OOJbIIAS KUIHECIIOCOOHOCTh TeEX
MYTaHTOB, Y KOTOpPbIX (peHoTHnHueckuii 3¢deKkT MyTanuil mposBiseTcss Ha Oosiee MO3AHUX CTaIUsiX
OHTOTEHE3a; PAHO TMPOSBIAIONIMECS MYTAllMd dYalle TPUBOAAT K HapPYHICHUSM PaOOThl CIOXKHBIX
KOPPEJAIMOHHBIX CHCTEM B Pa3BHUBAIOLIEMCs OpTraHM3Me, 4TO Ben€T K rubenu 3apojbima. [TosTomy
OHTOT€HE3 B II€JIOM TMPOSBISET TEHIEHIIUI0 OCTAaBaThCA KOHCEPBATUBHBHIM (OCOOEHHO Ha pPAHHUX
CTa/IUfX), Pa3HbIX BUOB €CTh CIEACTBHE UX (UIOTCHETUUYECKOTO POJICTBA U YKa3bIBae€T HA OOIIHOCTh
MPOUCXO0KICHUS, YTO BIIEpBbIe MoauepkHyn Y. /lapBuH.

CxoncTBO  3apoAblliel  pa3HBIX CHUCTEMATHYECKUX TPYNI CBUAETEIbCTBYET 00 OOIIHOCTH UX

IMPOUCXOKACHUA.

[MocnenoBarenbHble CTamuu pa3BUTHs 3apojbiiieii: puiObl (A), kypuusl (b), cBuabu (B), demoBeka
(I).(Ucmounuk: «buonoeuveckuii snyuxionedudeckuii crosapov.» In. ped. M. C. I'unapos, Pedkon.: A.

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



Y KUBOTHBIX BCTPEYAIOTCA LIUKIIBI Pa3BUTHS C IOJIHBIM U HEMOJIHBIM IIpeBpanicHueM. L{uki pa3sutus ¢
IOJHBIM IIPEBpAIllEHUEM BKJIIOYaeT € ce0sl HECKOJbKO JIMYMHOYHBIX cTaaui. Hampumep, siino,
I'YCeHMIIa, KyKoJKa, 0abouka. L{MKI pa3BUTHS C HETOJHBIM MPEBPAIICHUEM BKIIOYACT B C€0Sl TOJIBKO
OJIHY JIMYMHOYHYIO cTaauio. Hanpumep, UKpUHKA, TOJIOBACTHK, JIATYLIKA.

WMunuBuyaibHOE pa3BUTHE YellOBeKa. PenpoyKTHBHOE 3/10pOBbE UeIOBEKa. DMOPHOHAIBHBINA EPUOJT
pasBUTHUSL — IEpUOJ,, HAYMHAIOLIMICA C OIJIOJOTBOPEHMs M IPEJCTABIAIONIMKA co00i mpouecce
(GOopMHpOBaHHUS CIO)KHOTO MHOTOKJIETOYHOTO OpPraHM3Ma, B KOTOPOM HPEICTABICHBI BCE CHCTEMBI
OpraHoB.

[TocTaMOpHOHANBHBIN NTEPUOJ PA3BUTHUS — NIEPUOJI, HAUMHAIOLIUICS C 3aBepLICHUs SMOPUOHAIBHOIO U
BKJIIOYAIOLIMI B ceOsi IMOJIOBOE CO3pEBaHME, B3pPOCIOE COCTOSHUE, CTApOCTh M 3aKaHUMBAIOLIMKCA
CMEPTBIO.

PenpoaykTHBHOE 310pOBBE — COCTOSTHHE TOJHOTO (PU3MYECKOTO M COLMAIBHOTO OJaromoirydusi, a He
TOJBKO OTCYTCTBHE 3a00JieBaHHM pPENPOAYKTUBHOW CHCTEMBI, HapymleHUs ee (YHKIUH u/umm
IPOILIECCOB B HEH, a TaK)Ke CIIOCOOHOCTh K BOCIIPOM3BEACHUIO.

Knerku 3apojpiia oueHb YyBCTBUTENIbHBI K HEOJAronpusTHBIM BO3JCHCTBUAM U3 OKpY’KaroIlel cpebl.
Oco0o0 omacHbIM SIBJISIETCS HMKOTHH, aJKOTOJb W HApKOTHKH, IMPOHMKAIOIIME B 3MOPHOH uepes
IUTALIEHTY OT Marepu. PeGeHok pokIaeTcsi ¢ alKorojbHOM MM HMKOTHHOBOW 3aBHUCHUMOCTBIO, C
HOBPEXJCHHON HEPBHOW WJIM SHJIOKPUHHOW CHUCTEMOW, MHOIZA — C YpOJACTBaMH. 3JI0pOBBIA 00pa3
KHU3HM — 00pa3 KHU3HM 4YellOBeKa, HANpaBJICHHbI Ha NpOo(UIAKTUKY OoJie3HEH M YKpelieHHe
310POBBSI.

CMepTh — 3TO NpEKpalleHHE >XU3HENEATENbHOCTH opraHuzMa. OIHaKo cMepTh HeoOXoauma JUls
9BOJIIOLIMOHHOTO Tporecca. bes cmepTn He mpoucxoauiia Obl cMeHa MOKOJEHUH — 0JIHa U3 OCHOBHBIX
JBUKYIINX CHJI SBOJIIOLIMH.

3aaHus I CaMOCTOSTENIBHOTO BBIITOTHEHUS:

1. H3yuwure 3Tarnsl MHIMBUIYATbHOTO Pa3BUTHUS 3apOJIBIIIA.

2. 3amonHHUTE TAOIUILY:

OTansl WHIAUBUAYAJIIBHOT'O pa3BUTHA YCIIOBCKA

Otan XapaKkTepuCcTUKa

3. 3anuinTe Kakue CUCTEMBI OpTraHoOB (I)OpMI/Ip}IIOTCH U3 OKTOACPMBI, SHTOACPMEI, MC30ICPMBI.

Brecure B TaOIUIly COOTBETCTBYIOIIHE TUDPHI.

3apOIbIIEBBIN JTUCTOK Oprasbl ¥ CTPYKTYpbl OpraHU3Ma
1. Baykpaowmii Heps 9. N Moykn
2. TonoBHOM MO3r 10. Cepaue
3. ¥enyaok 11. Ckenert
4. KpoBeHOCHble cocyapbl 12. CnioHHbIe Xenesbl
5. Nerkue 13. CnuHHOM mo3r
6. Mblwubl 14. ToncTblft KULWEYHUK
7. NeyeHb 15. 3nuaepmmc Koxku
8. Monosble kenes 16.




DKTOJAEpMa

DHTOIEpMaA

Meszonepma

Bonpocs! 1 caMOKOHTPOJIS:

1. Kaxoe BiusiHUE OKa3bIBAET AJIKOr0JIb, HUKOTHH, HAPKOTHYECKHME BENIECTBA HA PA3BUTHUE 3apOIbIIIA
yesoBeka’?

2. YTO IIOHUMAIOT O] 3/I0POBBIM 00Pa30M KH3HU?

3. KakoBo 6uonoruueckoe 3Ha4eHUe CMEpPTH KaK (GUHATLHOM CTa UK OHTOreHe3a?

4, Kakue TUIIBI TIOCTAMOPHOHAIBHOTO Pa3BUTHS CYIIECTBYIOT. YeM OTIMYAFOTCS 3TH TUITHI PA3BHTHA?
[IpuBeauTe npuMepsl KUBOTHBIX, /U1 KOTOPBIX OHU XapaKTEepHbI?

BeiBona:_

Pasxen 3. OCHOBBI TEHETHUKHI U CEJIEKIINAM.

Tema «OCcHOBEI YUYCHUA O HACJICACTBCHHOCTU U UBMCHUYNBOCTU».

[TPAKTUYECKAS PABOTA Ne 6

Pemenue renernueckux 3aaad

[lenb:Ha KOHKPETHBIX TPHMEpPAX IIOKa3aTh, KaK HACIEAYIOTCSA TPHU3HAKH, KAKOBBI YCIOBUSA UX
MPOSIBIICHUS, YTO HEOOXOJMMO 3HAaTh M KAaKUX MPaBWJI NPUIEPKUBATHCA TPU PEUICHUH 3a]ady;
MPOJOKUTE (OPMUPOBATH 3HAHUS O MOHOTHOPHUIHOM CKPEIIMBAHWUW M OTKIOHEHHH OT TIEPBOTO
3akoHa ['. Mennens.

MarepuanbHo — TeXHHUYECKoe obecmedeHnue: Tadomuipl: «MOHOTHOPUIHOE CKPEIIMBAHUE TOPOXay,
«IIpoMexxyTOUHOE HaclleI0BaHNE HOYHOU KpacaBKH»

XO0J1 3aHATHS:

1. W3yuuTh KpaTKue TEOPETHUECKUE CBEICHHUS

2. BCIOMHUTH OCHOBHBIE 3aKOHBI HACIIEIOBAHKS IIPU3HAKOB.

3. KomnexktuBHBIN pa30op 3a/1ad HA MOHOTHOPHIHOE CKPEIBAHNE.

4, CamocCTosITeNbHOE pEIIeHHe 3a]ady Ha MOHOTHOPHIHOE CKpEIIMBAHUE, MMOJPOOHO OMUCHIBAS XO[

peleHus U chOpMyJIMPOBATh MOJHBIH OTBET.

o

KonnexrusHoe O6cy)KI[eHI/Ie pelicHud 3a1a4 MCXKAY CTYACHTAMU U MTPCTIOAABATCIICM.

6. Cnenarb BBIBOJ.



TeopeTnueckue cBeICHUS

I'enbl — snieMeHTapHbIe €AMHULIBI HacleIcTBeHHOCTH, yyacTku JJTHK xpomocom

HacneacTtBeHHOCTh - CBOMCTBO OpPraHM3MOB HOBTOPSATH B Py MOKOJICGHUM CXOIHBIE MPHU3HAKH M
CBOMCTBA

N3MeHYnBOCTh — CIIOCOOHOCTH OpraHu3Ma MpruoOpeTaTh HOBbIE MPU3HAKU

['uGpunonoruyeckuit METOJ] — CKpelIBaHie OPraHU3MOB, OTIMYAIOLIUXCS IPYT OT Apyra KaKUMU-THO0
MpU3HAKaMU, U MOCIEAYIOIINI aHaJIU3 XapaKTepa HACIeI0BaHUsI 3TUX IPU3HAKOB Y TOTOMCTBA

YUucTple TMHUN — TEHOTUITUYECKU OJHOPOJIHOE TOTOMCTBO, TOMO3UTOTHOE 1O OOJIBIIMHCTBY T'€HOB
MoHorudpuaHoe CKpelrBaHue — CKPEeIUBaHUE, IPU KOTOPOM POJUTENLCKHE OPTaHU3Mbl OTJIMYAOTCS
JpYT OT Apyra JIUIIb 110 OJHOMY IIPU3HAKY

AnenbHbIE TEHBl — TEeHBI, JIeXKAllMe B OJMHAKOBBIX YYacTKaX T'OMOJIOTUYHBIX XPOMOCOM U
OTBEYAIOIIUE 32 PA3BUTHE OJJTHOTO MIPU3HAKA

AJbTepHAaTUBHBIE IPU3HAKU — IPOTHUBOIIOJIOKHbIE (KpACHBIN — O€blii; BBICOKUI — HU3KUI)
['oMon0rnyHBIE XPOMOCOMBI — TAPHBIE, OTMHAKOBBIE

['omo3uroTa — opranusm, CoAep>Kallui JBa OAMHAKOBBIX AJUJIEJIbHBIX T€HA

I'eTeposurora - opranusm, cojepkaiinii 1Ba pa3HbIX aJUIEIbHBIX TeHa

JIoMUHAHTHBIN NpU3HAK — TPEOOITaIaAtOIIHHI, TOJABIISIOIINN

PeneccrBHBIN TpU3HAK - TOAABIIIEMBII

[TepBoiii 3akoH MeHens (MpaBUIO €IUHOOOpas3usi MEPBOTO MOKOJIEHHUS) — MPU CKPEUIUBAHUU ABYX
TOMO3UTOTHBIX OPraHU3MOB (YUCTBHIX JIMHUN), OTJIIMYAIOIIUXCS NIPYr OT Apyra OJHUM IPU3HAKOM, B
MEPBOM TIOKOJICHUH TPOSBISETCS MPHU3HAK TOJBKO OJHOTO U3 POAUTEIBCKUX OpPraHU3MOB. OTOT
MpU3HAK HA3bIBA€TCS JOMUHAHTHBIM, a TIOKOJIEHHUE 110 TaHHOMY IIPU3HAKY Oy/IeT eIMHOOOPa3HBIM
Bropoii 3akon MeHaens (3akOH pacileryieHus) — MPH CKpelIMBaHUN MEeXay co0oi ocobell mepBoro
MOKOJICHUSI BO BTOPOM IIOKOJIEHWW HAOIIOJAETCs pacileryieHne MpU3HaKoB B oTHomeHnu 3:1 (34
JIOMUHAHTHBIX U 19 PEIECCUBHBIX )

3aKOH YHCTOTHI TaMET — T'aMeThl YUCTHI, T.€. TIpU (POPMHUPOBAHUM TaMET B KXKIYIO U3 HHUX MOMAIACT
TOJIbKO IO OAHOMY T€HY U3 KaXJO0W ajjIeIbHOU Maphl.

Hemonnoe noMuHHMpoBaHWE — O3TO CiIy4daW, KOT/a JOMHWHAHTHBIH T€H HE TMOJHOCTHIO TMOJABISIET
pelecCUBHBIN TeH U3 ajuleNbHON napbl. [1pu 3 ToM OyIyT BO3HUKATH IPOMEKYTOUHBIE PU3HAKH.
I'eHoTHI — COBOKYITHOCTH T€HOB OpraHu3Ma

®eHOTHI — COBOKYITHOCTh BCEX BHEITHUX U BHYTPEHHUX MPU3HAKOB OPraHU3Ma

AHanuzupyomiee CKpelMBaHue — CKpellMBaHWe OCOOU, TeHOTHI KOTOPOM HEU3BECTEH, C OCOOBIO,
TOMO3HUTOTHOH TI0 PEIECCHBHOMY TeHY (aa)

JuruOpunHoe CKpemMBaHue — CKpEUIMBaHUE 0COOEH, KOTOPhIE OTIWYAIOTCS APYr OT Apyra 1Mo JBYM

IPU3HAKAM.



Tperuit 3axkoH Menzens (3aKOH HE3aBHCUMOIO HAclle[JOBaHMS TMPU3HAKOB) — MpPU JTUTHOPUIHOM

CKpC€IIMBAHUKU TI'€HbI W IIPU3HAKH, 3a KOTOPBIC 3TU T'CHBI OTBCYAIOT, COYCTAIOTCA M HACICAYIOTCA

HE3aBHCHUMO JIPYT OT JApyra
CHUMBOJIBL:

P — poautensckoe MokoieHue

F1 - nepBoe nokosieHne NOTOMKOB

F2 — Bropoe nmokoJeHne moTOMKOB

A —reH, oTBeHarouil 32 TOMUHAHTHBIN NpU3HAK
a — T'eH, OTBEYAIOLINi 32 PEeLeCCUBHBIN MPU3HAK
Q - JKeHCKast 0CO0b

d' - MyX,cKas 0co0b

AA —roMO03uroTa no JOMUHAaHTHOMY T€HY

aa — TOMO3UTOTA 10 PEIIECCHBHOMY T'CHY

Aa - IreTCPOo3nurora

I[J'IH pEeLICHUA 3aJa4du cJIeayer COCTaBUTDH CXEMY:

C

AJIropuTMOM

NeuCcTBUN



AJITCOPUTM JEHCTBUI

[Ipumep peleHus 3aga4u

1.Yrenue ycinoBus 3a1a4u.

1. 3a0aua. Tlpu ckpemMBaHUM JBYX COPTOB TOMATOB C TJAIKOH W
OTYIIEHHON KOXHIIEH B MEPBOM TOKOJICHUH BCE IUIOABI OKA3aINCh C
rIaiko Koxuied. Onpenenute TeHOTUITBI UCXOJHBIX POIUTEIbCKUX|
dbopM W THUOPUIOB TMEpPBOro TMOKOJIeHUs . KakoBa BepOSTHOCTH
[MOJy4YeHUs] B MOTOMCTBE IUIOJAOB C TIaaAkod Koxkuien? IlnomoB ¢

OTYIIEHHON KOXHUIIEH?

2.  Bmenenue OyKBEHHOTO
0003HaUYEHUA
ITOMAHAHTHOT'O U

PCUCCCUBHOIO ITPHU3HAKOB.

2. Pewenue. Ecnu B pe3ynbTaTe CKpPEIIMBAHUS BCE MOTOMCTBO HUMEIIO
1KY KOXHILY, TO 3TOT IPU3HAK - TOMUHAHTHBIN (A), a OmyIIeHHas]

KOJKHIIa — PEIIECCUBHBIN MPU3HAK (a).

3. CocraBiIEHHE CXEMBI

3. Tak xak CKpCHIUBAIIUCH YUCTLIC IMHUKU TOMATOB, POAUTCIIBCKUC

0CO0b.

1-ro ckpemuBaHus, 3aMUCHOCOOU OBUIM TOMO3UTOTHBIMH.
(beHOTHUIIOB, a sateMP ¢deHotun @ rmagkas X Jonymennas
TEHOTHUIIOB KOXHIIa KOXHIIa
POMUTENBCKUX 0COOEH.

P TeHOTHUI d AA x Q aa
4. 3anuch TUIIOB TaMeT, 4. l l
KOTOPBIE MOTYT G A a
00pa3zoBbiBaThcsi BO  Bpemsi(I'oMO3UTOTHBIE 0COOH AAIOT TOJIBKO OJMH THUIT TAMET.)
Melo3a.
5. Onpenenenne 0.
FEHOTUIIOB W (DEHOTHUIIOB F1 remotun  Aa
MOTOMKOB, 00pa3yIOIINXCS genorun rjaaKas Koxuua
pe3ynbTaTe OIJIO0TBOPEHUSI.
6. CocTaBiisieM cxemy 6.
BTOPOT'O CKPEIIMBAHUS. P ¢penotun  Priamkas X drnagkas

KOXKHIIA  KOXHIIA

P reHoTHTI dAa X Q Aa
7. Onpenensiem rame- 7. l l U
ThI, KOTOphIE JaeT KaxaasaG A a A a

(I"'erepo3uroTHBIC OCOOM AAIOT JABA THUIIA TAMET).




8. CocraBnsieM pemier- (8.
Ky IlenHera u F. I'enotun
OTIpesieNiieM TeHOTHUIIBI U

3 A a
(E€HOTHUIIBI ITOTOMKOB. o

A AA Aa

a Aa Aa

Aa Aa  Aa aa ri. I I OMyIII.

9. OTBeyaeM Ha 0. BeposiTHOCTB TOsiBIIEHUS B F, M710/10B € TJIaIKON KOXKHUIIEH:
BOITPOCHI szagaund - 100%
MTOJTHBIMH 3- x x=(3x100):4=75%
MPEITIOKEHUSIMH,
BaINCHIBAsI BCE BepositHocTh mosiBieHust B F, miogoB ¢ omymeHHon koxunen: 100%-
BBIYHCIICHHUS. 75% =25%.
10. 3anuceiBacm otBer  (10. OTBeT: AA, aa, Aa/ 75%, 25%.
1o 00pasiy

3aaHus AJ CaMOCTOSITENIbHOTO BBITMOJTHEHHUS:

3agaua 1.

['OMO3UIOTHYIO YEpHYIO KpOJbUMXY CKPECTHJIM C TOMO3MIOTHBIM OesbiM KposnukoMm. Ompenenute
TeHOTUIIBI ¥ ()EHOTUIIBI KpOoJibyaT MepBoro mnokosieHus. [Ipousoiiger nu pacuiernyieHue rHOpUAHOTO
notomcTBa? Kakue 3akoHbl 1 npaBuiia MeHaens 31ech NpOsIBISIIOTCS ?

3anaya 2

['eTepO3UTrOTHYI0 YEpHYIO KpOJBUYMXY CKPECTHJIM C TaKUM Xe KpoiukoMm. Ompenenute ¢opmyiy
pacierneH s TMHOPUIHOrO MOTOMCTBA M0 TEHOTUIY U (DEHOTHUITY.

3amayga 3.

Onpenenure M 3anNUIIATE B T€HHOM BBIPAKEHUU BEPOSTHOCTH DPOXKJIECHUS CBETJIOBOJIOCHIX JETEH B
CIENYIOLIUX CIIyYasx:

a) o0a poauTeNs TOMO3UTOTHBIC TEMHOBOJIOCHIE;

0) OJWH TOMO3UTOTHBIH TEMHOBOJIOCHIM, JPYroil CBETJIIOBOJOCHIA; B) OJIUH TETEPO3UTOTHBIN
TEMHOBOJIOCHIH, APYroif CBETIIOBOJIOCHIH; I') 002 T€TEPO3UTOTHBIE 110 MPU3HAKY TEMHOBOJIOCOCTH;

J1) OIMH T'OMO3UTOTHBII TEMHOBOJIOCHIH, APYrOol reTepO3UrOTHBI TEMHOBOJIOCHI;

€) o0a poauTeNs CBETIOBOJIOCHIC.

3amauya 4.

lonyGornaseiii MyxunHa, o0a pOAMTENST KOTOPOTO MMENH KapHe IJa3a, KCHWJICS Ha Kaperyiazoi

JKEHILMHE, Y 0TLIa KOTOPOM IJ1a3a Kapue, a y €€ MaTepu



- ronyosie. Ot 3TOrO0 Opaka poAwsIcs OJUH roiyOoriasblii ceiH. OmnpenenuTe reHOTUIbl KaKIoro U3
YIIOMSIHYTBIX JIUI U COCTaBbTE CXEMY UX POJIOCIOBHOIM.

3anaua 5.

Y Bonoau u ero pogHoro Oparta Konu rinasa cepele, a y ux cectpsl Hatamm

— roay6oele. Mama y aTuxX Jereil ronyboriasas, ee ke pOAUTeIN uMenu cepble rnasa. Kax
HacjeayeTcs rojqyodas u cepas okpacka ria3? Kakoi mser rma3 y manbsl Bomogu, Komn 1 Haramm?
KaxoBsl reHOTHIIBI BeeX uiI€HOB ceMbu? JlaliTe apryMeHTHPOBAHHBIN OTBET.

3anaua 6.

HopmanbHbliii ciiyX y yenoBeka 00yCIOBIEH JOMHUHAHTHBIM I€HOM S, a HacJeICTBEHHAs TTTyXOHEMOTa
OTIpeIeIIIeTCSl PEelEecCUBHBIM TeHOM s. OT Opaka IIyXOHEMOW JKEHIIUHBI ¢ HOPMAJIbHBIM MY>KUHMHOM
poawics TIyXxoHeMou pedeHoK. OnpeaenuTe reHOTUITBI POTUTENCH.

3anaua 7.

VY yenoseka kapuit 1Bet a3 (B) nomunupyet Haxa ronyosim (b);

a) TOMO3HUTOTHBIN Kaperja3blii My)XurHa KEHHUJICS HAa TOMO3UTOTHOM romy0oria3oil skenuuHe. Kakoit
IBET I1a3 OyAyT UMETh UX AeTu?

0) reTepo3UroTHas Kaperiaszas KEHIIMHA BBIIUIA 3aMYXK 3a T€T€PO3UTOTHOrO Kaperiazoro My>KUUHY.
MosxeT 1 pebeHOK 0T 3TOro Opaka ObITh TOTyOOTIIa3bIM?

3agaua 8.

['eH xapux ria3 JOMHUHHUPYET HaJ T€HOM royIyObIX rias. ['omyOoria3slii My>XKYrHA, POAUTEIH KOTOPOTO
UMENN KapHue IJia3a, )KeHWICS Ha Kaperja3zoil >KeHIIMHE, Y OTLa KOTOpOoH riaza ObulM roiyOnle, a y
MaTepu — Kapue. Kakoe moToMcTBO MOXKHO 0KHUJATh OT 3TOro Opaka?

3agaua 9.

VY dyenoBeka TeH MoNUAaKTUINK (1ectumnanoctu) (P) sBiaseTcss TOMUHAHTHBIM 10 OTHOIICHHUIO K T€HY
(p), IETEPMUHUPYIOLIEMY HOPMaJIbHOE CTPOEHUE KUCTH:

a) or Opaka TeTepO3UTrOTHOIO IIECTUNAION0 MYKUYMHBI C KEHIIWHON C HOPMaJbHBIM CTPOEHUEM
POIMITHCH 1BA peOeHKa — MATUMIANBIA U mecTunanbiii. OnpeaenuTe TeHOTHIT JETeH;

0) TOMO3UTOTHBIMA MIECTHMANBIA MYXYHMHA JKEHWICS Ha MATUNANON >KeH- mmHe. OT 3Toro Opaka
poawiics oauH pedeHok. Onpeaenure ero reHoTUM U ¢e- HOTHUIL.

Bomnpocs! 1151 caMOKOHTPOIS:

Bapuanm L.

Hanuwume coomeemcmeyoujue cumMeowl:
1. JJomuHaHTHBII red — ...

2. PeueccuBHBIN reH — ...

3. Tomosurora-—...
4

I'erepo3urora — ...



5.  Jlurereposurora — ...

Copra ramer, oOpasyromuecs Mpu MeHo3e AUIUIONIHON KJIETKU IeTepo- 3€BOTHOIO POJUTENS

(AaBB )5 e DI TE O PEELE

—]
I'amera A +rameraa 3urora—...

ITo dpenotuny popmyina pacmieruienus: 3 yepHsie, 1 OembIii; popmMya Mo reHOTHITy—

Ponurenu— ... Jletn — ... BHyku —
10. Tenorun 6enoii Kpoapuuxu — ... (6enas okpacka IEPCTH — PELIECCUBHBIN PHU3HAK).
Bapuanm I1.

3anonnume nponycKu 6 mekcme.
I MCHI[GJ'IL, CKpeliuBass pPacTCHUsA, OTIUYANOIIUCCA I10, YCTAHOBUJI CJICAYIOHNIME 3aKOHOMCPHOCTH:
HACJICAOBAHUC IIpU3HAKA OIPCACIIACTCA JUCKPCTHBIMU Q)aKTOpaMI/I -

Ecnu B moToMcTBe MMPOABIACTCA MMPHU3HAK TOJIBKO OAHOTO U3 pOI{HTCHGﬁ, TO TaKOH MMPpU3HAK HAa3bIBACTCA

[Tpu3Hak BTOPOTO pOAUTENS, MPOSBIAIOMINNACS HE B KAXKIOM MOKOJICHUH, HA3bIBACTCS__.

[Ipu ckpemuBaHuM ABYX OPraHU3MOB, OTHOCSIIMXCS K Pa3HbIM YUCTBHIM JIMHHUSM U OTJIMYAIOIIMXCA
JIpyT OT Apyra MPU3HAKOM, BCE___ TMIOTOMCTBO OKaKETCSI u Oymer mo ¢eHoTuny
MOX0’KE Ha POAMUTEIIS C

ITPHU3HAKOM.

Pasnen 3. OCHOBEI T€HETUKY U CEJIEKIIUM.

Tema «OCHOBEI YUYCHUA O HACJICACTBCHHOCTU U UBMCHUYNBOCTU .

ITPAKTUYECKASA PABOTA Ne 7

Pemenue 3amad mo TUruOPUIHOMY CKPEIIMBAHUIO

Iens:

00001UTh 3HAHUS O MaTepUATBHBIX OCHOBAX HACIEACTBEHHOCTH M M3MEHYHMBOCTH; 3aKPENUTh 3HAHUS
M0 pEIICHUIO pPAa3HBIX THIIOB TE€HETHYECKHX 3a7ad; OTpaboTaTh CHMBOJIUKY M TEPMHUHOJIOTHIO,
HEOOXOIUMBIX IS PEIICHUs 3a/1a4.

MartepuaibHO — TEXHHUECKOE 00€CTICUCHHE: METOINUECKHUE YKa3aHUs 110 BHITIOJHEHUIO pabOTHI,

TaONMuUIb!: «/{UTHOpUIHOE CKPEIINBAHUE)



X0/ 3aHATHS:
1.AKTyanu3amus OrnopHbIX 3HaHUM:
1. Yro takoe JTUTHOPUTHOE CKpeIUBaHUE?
2. Kax dopmynupyercs Tpetuii 3akon I'. Mennens?
3. Ha ocHOBaHMM KaKMX HaOJIOJEHHMIi CleJaH BBIBOJ O CBOOOJHOM KOMOMHHPOBAHHU TaMET BO
BTOPOM MOKOJICHUH?
4. Yro Takoe aHAIM3UPYIOIIEE CKPELIMBAHUE?
5.  KakoBbl HMTOJOIHYECKHE OCHOBBI IUTHOPHIHOTO CKPELIMBAHMS?
6. B ueMm 3akmouaeTcs cMbICI TpeThero 3akoHa I'. Menzensn? KakoBbl CBS3M MexkIy BTOPBIM H
TpeTbuM 3aKoHamu ['. Menaens?
7.  OT 4ero 3aBHCHT KOJIMYECTBO raMeT, 00pa3yeMbIX OPraHu3MoM?
8.  CKoJbKO TUIIOB raMeT 00pa3yroT OPraHU3Mbl CO CIIEYyIOIeH FeHeTHYeCKOl CTPYKTYpoii: AaBB;
AaBB; AaBB; AaBB; AA BB CC; Aass CC; AaBsCc.
2. Jlns pelieHys 3a4auu cileLyeT COCTaBUTh CXEMY C aJITOPUTMOM JEHCTBHS.
3. BhINOIHEHKE CAMOCTOATENLHON PabOTHI.
OO0pa3zer1 BBINOIHEHUS 3a/1a4:
VY yenoBeka TEMHBIN LIBET BOJIOC (A) TOMHUHHUPYET HaJ CBETJIBIM I[BETOM (a), kapuil 11BeT rna3 (B) — Han
ronyosiM (b). 3anumiuTe TEeHOTHIBI POIUTENCH, BO3MOXXHBICE (EHOTHIBI W TEHOTHUIIBI JCTEH,
poIMBIIMXCS OT Opaka CBETJIOBOJOCOIO TOJIyOOIJIa30r0 MYXYMHBI M TE€TEPO3UTOTHOM Kaperyia3zon
CBETJIOBOJIOCON KEHILUHBI.
CBeTnoBOJOCKIH ToMy0OrIa3siii MyxunHa aabb. ['eTepo3urotHas kapernasas CBETI0OBOJIOCAS KEHITHA
aaBb.

Jlns penienus 3ajauu CiIe1yeT COCTaBUTh CXEMY:

P X QaaBb
Jaabb
G ab aB
ab
Fi aaBb aabb
CBETJI. Kaperd. CBETJI. roJy0.

3amaua 1. Bpoxkaennas ONHM30pYKOCTh HAacleayeTcss Kak ayTOCOMHBIA JOMWHAHTHBIN TpH3HAK,
OTCYTCTBHE BECHYIICK — KaK ayTOCOMHBIM PELCCCUBHBIN INpu3HaK. [Ipu3Haku HAXOAATCA B pa3HBIX
napax XpoMocoM. Y OTIa BPOXKACHHAS OIU30PYKOCTh U OTCYTCTBHE BECHYIIICK, Y MAaTepHU HOPMAIbHOE
3peHue M BeCHYUIKU. B ceMbe Tpoe aereil, [Boe OMu30pykue 0e3 BECHYIIEK, OJUH C HOPMAJIbHBIM

3peHueM u ¢ BecHymkamu. CocraBbTe cxemy pelieHus 3aaaud. Onpenennure reHOTUIbl pOAUTENeH U



poauBIIMXCcs Aereil. PaccuuTaiite BEpOSTHOCTH POXKIEHHUS JeTe OMU30PYKHX M C BECHYILIKAMHU.
OO0bsicHUTE, KaKOM 3aKOH UMEET MECTO B JIAHHOM CITy4ae.

3agaua 2. IIpu ckpemuBaHMM [JBYX COPTOB TOMaTa C KPACHBIMU INAPOBUAHBIMM U JKEITHIMU
IPYLIEBUAHBIMU IUIOAAMU B IEPBOM IOKOJIEHMM BCE IUIOABI KpacHble, IIapoBuaHble. Omnpenenute
TeHOTHITbI POJUTENICH, THOPUIOB TIEPBOTO MOKOJICHHUS, COOTHOLICHHE (PEHOTHIIOB BTOPOTO TIOKOJICHUSI.
3amaua 3. Ilpu ckpemuBaHuM pacTeHus apOy3a C JJIMHHBIMU MOJOCAaTBIMU IUIOJAAMU C PACTEHUEM,
UMEIOIUM KPYIJIble 3€JIeHble IUIO/bI, B MOTOMCTBE MOJYYMJIM PACTEHUs C JUIMHHBIMU 3€JIE€HBIMU U
KpPYIJIBIMU 3eleHbIMU TutofaMu. Ilpu ckpemmBanum Takoro ke apOy3a (¢ JUIMHHBIMU I10JIOCATBIMU
IUI0JJaMH) C PACTEHHMEM, HMMEIOLIUMM KpYIJble IOJIOCAThIE IUIOABI, BCE IMOTOMCTBO HMMEJNO KpPYIJIbIE
nojiocarble 1uioAbl. Onpenenure JOMMHAHTHBIE M PELECCUBHBIE IPU3HAKH, TEHOTUIIBI BCEX
POAMTENBCKUX pacTeHUl apOy3a.

3anaua 4. ¥V cobak 4€pHas IEpCTh JOMHHHUPYET HaJl KOPUYHEBOH, a JUIMHHAS HIEPCTh HaJ KOPOTKOM
(renpl He cuemiaeHsl). OT 4€pHOM JUIMHHOIMIEPCTHOM CaMKHU IPU aHAJIU3HUPYIOIIEM CKPEIMBAHUU
[OJIyYEHO TIOTOMCTBO: 3 YEPHBIX JUIMHHOMIEPCTHBIX IEHKA, 3 KOPUYHEBBIX JJIMHHOUIEPCTHBIX.
Onpenenute reHOTUIBI POAUTENEN U TOTOMCTBA, COOTBETCTBYOIME X (peHoTunam. CocraBbTe CXEMy
pewenns 3agaun. OObSICHUTE MOJyYEHHBIE PE3yIbTaThI.

3amaua 5. ['omyOornassiii mpasina, OTell KOTOPOro OBLI JICBIIOW, >KCHHJICS Ha Kaperyia3ou JieBIle U3
CEMbH, BCE WIECHBI KOTOPOM B TEUEHUE HECKOJBKUX MOKOJIEHUH NMENH Kapue Tia3a.

Kakoe moTomMcTBO ciieyer oKuaaTh oT 3TOro oOpaka?

3anaua 6. Kaperyasplii mpasiia skeHUTCsl Ha rosy0oriasoi mpasiue. VX mepBblif peOEHOK MpaBiua u
UMeeT ToyObIe Tiasa.

KaxoBa BeposITHOCT pOK/I€HUSI BTOPOTO peOEHKA C TAKUM K€ COYETAHUEM ITPU3HAKOB?

3anaua 7. Ecnm keHuMHa ¢ BecHymKaMmu (A) U KypuaBbIMH Bojiocamu (B), orer koTopoit He nmen
BECHYILIEK M HMMEJ NPSMbIE BOJOCHI, BBIXOAUT 3aMyX 3a MY)KUHHY C BECHYIIKAMH W TNPSIMBIMHU
BoJIocamu (00a ero poAUTeNs UMENIN TaKue e MPU3HAKU), TO KaKUe JE€TH Y HUX MOTYT ObITh?

3amaga 8. Y KpyNHOro poraToro CKOTa reH KOMOJIOCTH JOMHUHHpPYET HaJ T'€HOM pOrarocTH, a T€H
YEepHOr'o LBE€Ta MIEPCTH — HaJl T€HOM KpacHOoU okpacku. O0Oe mapbl TeHOB HAaXOIATCSA B Pa3HBIX Mapax
XpOMOCOM.

3amava 9. Kakumu oKaxyTcsi TesiTa, €ClIM CKPECTUTh I'e€TePO3UTOTHBIX MO 00eUM MapaM MpU3HAKOB
ObIKa U KOPOBY?

3agaua 10. Kakoe mHOTOMCTBO cleiyeT OXHMIAAThb OT CKPEIIMBAaHHUS YEPHOTO KOMOJIOTO ObIKa,

reTepO3UrOTHOrO TI0 00EHM IMapaM MPU3HAKOB, C KPACHOM poraTtoil KopoBoii?

Bomnpock! 1151 cCaMOKOHTPOJIS:

Bapuanm 1.



Boinuwume nomepa epHuIX CyoHCOEHUIL.

1.

N o gk 0D

9.

HacnenctBeHHOCTh — 3TO CHOCOOHOCTH POJMTENICH TepelaBaTh CBOM IPU3HAKH CIEIYIOLIEMY

ITOKOJICHHIO.

DEHOTHN — 3TO COBOKYITHOCTH T€HOB OIPEACIICHHON KJIETKH WJIM OpraHu3Ma.

B pe3ynbpTate Meiio3a mporcXOoauT YMEHBIIICHUE YUCIa XPOMOCOM B 2 pasa.

MoHOTHOPHIHOE CKPEIIMBAHKUE — ATO CKPEIIMBAHKE 110 JBYM TapaM IMPU3HAKOB.

Jlyst onipesiesieHrs TeHOTHUIIA OpraHu3Ma IMPOBOAUTCS aHAIU3UPYIOIIEE CKPEIIBaHHE.

OOMeH ydacTkaMy TOMOJIOTHYHBIX XPOMOCOM Ha3bIBA€TCSl KOHBIOTALIUEH.

[Ipu3Hak, nepenaromUics M0 HACIEICTBY U THOPUIN3ALIMU, HO HE MPOSABISIONIUICS Y THOPHIOB
MIEPBOTO MTOKOJICHUS, HA3bIBACTCS JOMHUHAHTHBIM.

XpOMOCOMBI, OJJMHAKOBBIC Y camIla M 'y CAMKH, Ha3bIBAIOTCSI AyTOCOMaMH.

Oco0wu, B MOTOMCTBE KOTOPHIX OOHAPYKUBACTCS PACIICIIICHUE, Ha3bIBAIOTCS TOMO3UTOTHBIMH.

10. SBnenue cuennenHoro HacneaoBanus otkpsul T. Mopras.

11. Temoduns — cuemIeHHOE C I0JIOM HACIIEACTBEHHOE 3a00JICBAHME.

12. B HOpMe HaGOP MONOBBIX XPOMOCOM Y SKEHIMHBI— XX.

Bapuanm I1.

Buinuwume nomepa eepHuix cysrcoeHull.

1.

O© 00 N O O h W DN

MO,Z[I/I(i)I/IKaI_II/IOHHaH N3MCHYHMBOCTD CBA3aHa C KBMCHCHUCM I'CHOTHUIIA.

. Kaxxnprit opranusm o0aiaetT cBONCTBaMH HACIECTBEHHONW N3MEHYMBOCTH.

. Hopmoii peakuiyu Ha3pIBarOT NpeAesbl MyTAlIMOHHOW H3MEHYUBOCTH IIPU3HAKA.

. MyTaruu npoucxoasiT B XpOMOCOMax 10T BIUSHUEM BHEIIHUX U BHYTPEHHHUX (DAKTOPOB.
. CepnoBHIHO KJIETOYHAS] aHEMHS BOSHUKAET B PE3YIHTATE XPOMOCOMHON MyTallHH.

. [lonmumionust — 3TO KpaTHOE YBEJIMUECHHUE KOJIUYECTBA XPOMOCOM.

. Jl71st i3ydeHusi TeHETUKH YeJTIOBEKa MCTIOb3yeTCs THOPUI0IOTHIECKUA METOI.

. Hennentrnuneie OMu3HENB Pa3BUBAIOTCS U3 OJTHOM STHIIEKIICTKH.

. 'eHeamornyeckuii METOJ OCHOBAH Ha U3YYEHUHU KOJUYECTBA U CTPYKTYPBI XPOMOCOM.

10. Bce pasnnuus pa3sHOSNIEBBIX GIM3HEIIOB 00YCIOBIEHBI BIUSHAEM BHELIHEH CPEIBL.

11. v poauTenen, COCTOSIIMNX B POJCTBE, BEPOATHOCTh POXKICHUS aHOMAIBHBIX JE€TE BO3PACTAET B

HECKOJIBKO pas.

12. Tenorumn — 3TO COBOKYIHOCTH BCEX F'€HOB OPraHU3Ma.

Bapuanm I11.

Bmecmo mouex noobepume coomeemcmayiouje mepmunbl Uiy Qamuiuio yuéHoeo.



DnemMeHTapHas €IMHNLA HACJIEACTBEHHOCTH, NIPEACTaBIeHHas oTpe3koM MoJekybsl JJHK — ...
CkpeuiuBanue, NpUBOIALIEECs ISl ONPEIEIECHNs FEHOTUIIA OPTraHu3Ma— ...
XpOMOCOMBI, OIMHAKOBBIC Y CaMLa U Y CAMKH, — ... .

B HOpMe HabOp MOJIOBBIX XPOMOCOM Y MY>KUUHBI — ... .

ok~ WDk

d)opMa HN3MCHYMUBOCTU OPraHU3MOB, BOSHHUKAOMAA IMPU U3MCHCHHUU YCJIOBI/Iﬁ CYLICCTBOBAHUA U HC

3aTparuBaroIlas FeHOTUI OPTaHU3Ma, — ... .
BHOBB BO3HHKaOIIME U3MEHEHUS B TCHOTHUIIE — ... .
Myrtanuu, cBsi3aHHble ¢ u3mMeHeHueM ctpyktypol JHK, — ... .

MYTaI_[I/II/I, CBA3aHHBIC C UBMCHCHUCM CTPYKTYPhBI U Ha60pa XpOMOCOM, —

© 0 N o

KpatHoe yBennyenue 4ncia XpoMocoM — ... .
10.  Jlns u3yueHus reHETUKH Y4eIOBEKA HCHOIB3YIOT METOBL: ..., ..., ... .
11. Bce pasnnuus oqHOSNIEBBIX GIM3HELOB 00YCIOBJICHBI BIUSHUEM ... .

12. BauskopoACTBEHHOE CKPELIMBAHUE — ... .

Pasnen 3. OCHOBEI T€HETUKY U CEJIEKIIUM.

Tema «OCHOBBI YUEHHS O HACTIEACTBEHHOCTH U H3MEHYUBOCTH .

IMPAKTUYECKAS PABOTA Ne 8

['eneTuka mosa. HacaeAOBaHUE MPU3HAKOB, CLEIJIEHHBIX € MTOJIOM

Llens: Ha ocHOBaHMM 3HaHUM 3aKoHa T. Moprana ymeTs IpOrHo3upoBaTh HACJIEI0BAHHUE NPU3HAKOB Y
YEJIOBEKa U JIPYTHX OPTraHW3MOB IIPU IMOJTHOM U HETIOJTHOM CIICTNIEHUH T€HOB, HA KOHKPETHBIX
npuMepax Mokas3aTh, Kak HacIeayTCsl TPU3HAKH, CIICTUICHHBIX C ITOJIOM, YTO HEOOXOIUMO 3HATh U
KaKUX MPaBUII IPUIEPKUBATHCS TIPH PEIICHUH 3a71a4; 0Tpab0TaTh CHMBOJIUKY U TEPMHHOJIOTHIO,
HEOOXOUMBIX JIJISl pEIICHHs 3a/1a4.

MarepuanbHO — TEXHHYECKOE OOECMeyYeHHe: METOJWYECKHE YKa3aHWUS 10 BBIMOJTHEHUIO PabOThI
tabnuia «MexaHu3M ornpeaesieHus nojay, «Kapuorun y yenoBekay, «Hacnenopanue remodunumy.
X0/ 3aHATHS:

1. AkTyanu3anusi ONOpHBIX 3HAHUI

Urto Takoe moa opranuzmMa’?

Kaxwne Tumbl XpoMocoM BaM U3BECTHBI?

CKOJBKO ayTOCOM B I'€HOTHUIIE YeIOBEeKa?

Kakne XxpoMOCOMBI Ha3bIBAKOTCS TTOJIOBBIMU?

Kaxkoii mos Ha3pIBa€TCSI roMOraMeTHBIM U KaKOW — reTeporaMeTHbIM?

Kak Hacnemyercs mos y MI€KOIUTAIOMINX ?

N o gk wDde

UTto Takoe HaclieI0BaHUE MTPU3HAKOB, CIIEMIJIEHHBIX C TTOJIOM?



8. T'zey uesnoBeka pacronokKeH I'eH, BHI3BIBAIOIIMIT FeMOPUIHIO?

9. KoMy nepenaioTcs reHsl, Haxoasumecs B Y- XpoMocoMe?

2. 3yuuTth KpaTKue TEOPETUUECKUE CBEICHMUS;

Bapuanm 1.

3agaua: HocurenbHuIa reMopUINM BbIIIA 3aMY’K 32 3J0POBOT0 MyX4M- Hy. Kakue Moryt poautscs
neTu?

nsa pewenus 3a0auu ciedyem cocmagums cxemy:

Pewenne:
P oxX" <3 Xy
¢ XX X"y
F1
XXM neouxa, 3mopoast (25%)
X"X" neBouxa, 310poBasi, HocutenbHuIa (25%)
X"Y manbunk, 3m0poBsiit (25%)
X"y MaJbuuK, 00JpHOU TeModuineit (25%).
Bapuanm I1.

s pewienus 3a0aqu cnedyem cocmagumes cxemy

Anroput™ aevicteuil  [[Ipumep pemenus 3agaun

1. UYrenue ycnoBusl. 3adaua. VY IKEHIIMHBI, y KOTOPbII OTCYTCTBYEeT IIOTOOT/EIECHUE
3a/1a4H. (3a0osieBaHMEe MO- JApPYroMy Ha3bIBaeTCs AaHTUAPO3HASAIKTOJIEpPMAlIbHAs
NUCTIIa3usl) ¥ MYXKYMHBI, HE MMEIOLIEr0 yKa3aHHOTro JedeKTa, poKIaeTcs
celH. Ompe- nenuTh, yHacienyer Ju peOeHOK OoJie3Hb MaTepH, WIH Ke
MaJbuMK OyJIeT TaKUM e 3/I0pOBbIM, KaK U €ro OTell, €ClIi MU3BECTHO, UTO
IeH, OTBETCTBEHHBIM 3a pa3BUTHE JTOH OOJIE3HU,- PELECCHUBHBIN TIeH,
IOKamM30BaHHBIM B X- XpoMocoMe. PaccunTtaTh: eciii BTOPBIM PEOCHKOM B

HTON ceMbe OyJeT eBOYKa, HOPMAIbHO JIM OyayT paboTaTh y Hee MOTOBBIE

PKEJe3bl?
2. Beenenune 2. Pewenue.
OYKBEHHOTO
0003HAYCHHS a) O003HAYUM T€HBI, KOHTPOJIHPYIOLINE TPU3HAKH:
TTOMHUHAHTHOTO \A- HOpMaJIbHOE MTOTOOTACTICHHUE

1 pELICCCUBHOI'O d- HAPYIICHHOC ITIOTOOTACIICHUC




[IPU3HAKOB.

4. CocraBnenue 3.
CXEMBI P ¢enotun HapylIeHHOEeX &' HOpPMaILHOE MOTOOT/IEIEHHE
1-ro CKpEITUBaHMUsI, MOTOOTACIICHUEC
3amuch (HEHOTHIOB, 4 Q Xy
3aTeM resotunogP resormn & X*X° X
[POJIUTENBCKUX OCOOEH.
4. 3anuch TUTIOB - 4. l l !
ramet, KOTOpbIe MOTyT (G X*XAy
00pa30BBIBATHCS BO
BpeMs Meiio3a.
5. Onpenenenue - 5. XAXa XAy
TECHOTHUIIOB nlF1 TeHOTHII
(h€HOTHUIIOB TIOTOMKOB, [(DeHOTHTI HOpMaJbHOE HapyLIEHHOE MOTOOT/AEIEHUE
00pa3yoIuXCs B MIOTOOT/IEJICHHE
[pe3ynbTaTe
OTLIIOTOTBOPEHHUSL.

6. OTBEe4yaeM Ha -
BOIIPOCHI 3a]1a4H -
MOJIHBIMH MPETIONKE-
HHUAMH, 3aIIMChIBaA

IBCC BBIYMCICHUS.

Manp4uK, KOTOPBIN YK€ POJIUIICS, U BCE OCTAIBHBIEC MAIBYUKH, KOTOPBIE

MOTYT MOSIBUTHCS B 3TON CEMbe B 0003pUMOM OyayIlleM, HETPEMEHHO OyAyT

CTpadaTb HAPYIICHUEM ITIOTOOTACIICHUA

Hanpotus, 100% MOTOMKOB K€HCKOTO 110J1a, KOTOPbIE MOT'YT MOSIBUTHCS B

BTOM ceMbe, OyIyT XapaKTepHU30BATHCSA HATUUUEM ITOTOOTACIICHHIS.
2 - 100%
1-x x=(1x100):2 =50%
100%-50% =50%.

7.3anuceiBacM

OTBET 10 00pa3Iy

10. Oter: X*X?
50%

50%

XAy

3aI[aHI/I$I JJI1 CaMOCTOATCIIbHOI'O BBIIIOJITHECHU S

3amaua 1. Y genoBeka mpu3HaK reMOMUINN PEIIECCUBEH U CIEIJICH C MOJoM (TeH JIOKanu3yercs B X-
XpOMOCOME M HE MMEET ayuieNis B Y-Xpomocome). JleBymika, oTem KOTOpPOW cTpaman reModuiuei,

BBIXOAMT 3aMy’K 3a 3J0POBOI0 10 3TOMY NPU3HAKY MYyX4HMHY. Kakux aereil MOXKHO OKUIaTh OT ATOrO

Opaka?

3agayva 2. Y yenoBeka JaJIbTOHU3M OINPENENACTCS PELIECCUBHBIM aJUIeJIEM I'€Ha, PacloJIOKEHHOro B X-

XpPOMOCOME M HE UMEIOIIETO aJICIbHOTO TeHa B Y- xpomocoMe. OT Opaka poaurtenieil ¢ HOpMaabHbIM

3peHueM poamiics peOeHoK nanbToHUK. Kako mon pebenka?




3anaua 3. ['emodwmins (HeCcBepTHIBAEMOCTh KPOBHU) ONPEEIAETCS PELIECCUBHBIM T€HOM, CLETIIICHHBIM C
noJjioM. B ceMbe My)XunHa 1 KEHIIIMHA 370POBBI, OJJTHAKO MaTh KEHIUHBI CTPaiaia reMOPHINCH.
KakoBa BepoATHOCTb TOT0, YTO y UX [IEPBOT0 peOEHKa KPOBb OY/IE€T CBEPTHIBATHLCS MJI0X0?

VBEIUYUTCS JIM BEPOSITHOCTh POXKAEHUS OOJNBHOrO pedeHKa, €CIM BAPYT BBIACHUTCS, YTO M OTELl
MYXXYHHBI TaKXKe ObUT 00JIeH reMouIneii?

KakoBa BeposITHOCTD pOXKIICHHS T0Uepei, HECYIINX T'eH reModuiann’?

Ecnu Obl 5Ta KeHIMHA BbIIJIA 3aMYX 32 OOJBHOIO MY)KUMHY, TO C Kakoi BEpOSTHOCTBbIO €€ JETU
MOTIJIN Obl POJUTHCS 30POBBIMU?

Kakoit y aux Obu1 061 110717

3anaua 4. MyXunHa- TaJbTOHUK >KEHUTCS HA JKEHUIMHE C HOPMAaJbHBIM 3pEHUEM, OTeL] KOTOPOW ObLI
nanbToHuKoM. KakuMm Oyzaer 3peHue y ux aereit?

3anmaya 5. YV 4enoBeKa [BETOBAsI CIENOTa— CLEIJICHHBIN C II0JIOM PELIECCUBHBIN NPU3HAK.

B 6op110ii cemMbe y Beex qouepeii 3peHrue HOpMallbHOE, @ BCE CHIHOBBS TUIOXO0 Pa3IMyaioT IIBETA.
Mo:xeT 11 MaTh OBITh T€TEPO3UTOTHOM 110 3TOMY reny? EcTh nn nedext 3penus y otia’?

Moruin Obl y 310pOBBIX POAMUTENEH POAUTHCS eTH ¢ 3TuM JepexkToM? C Kakoil BEpOATHOCTBHIO 3TO
MOTJIO OBI CITy4UThCS?

MoryT 11 )XEeHIINHBI CTPaJaTh BETOBOM CIIETIOTHI.

3amaua 6. Cungpom OD/] (opo-darmo-TuruTaabHelii CHHAPOM WJIM POTO-JIUIE- MAIBIIEBON CHHAPOM)
IOPUBOAUT K THOenu 3MOPHOHOB MYXKCKOIO I0JIa U XapaKTepHU3yeTcsl MHOXKECTBEHHBIMU IOPOKaMHU
pa3BUTHs. Y TeTepO3UroTHBIX XeHIIMH npu3zHaku O®DJ[ BeipaxeHsl cnabo. JKeHmuHBI co cinabo
BBIPQXCHHBIMU MPU3HAKaMU CHHJpPOMa HUMEET 3J0pOBYK0 J04b. JIBe mepBbie OepeMEeHHOCTH
3aKOHUYMWJIMCH CIIOHTAHHBIMHM BBIKMJIBIIIAMHU IUIOJOB MYKCKOro mojia. KakoB T'€HOTHN >KEHIIMHBI?
['enotun moru6mmx smMOopuoHoB? KakoBa BEpOSTHOCTh POXKICHUS Y ITON JKEHIUHBI BTOPOH 3710pOBOMA
nouepu?

Bomnpocs! 1151 caMOKOHTPOIS:

Bapuanm L.

Kapuorur - ...
AyTocomamH - ...
ITonoBsMH - ...
I'omorameTHslii 1101 - ...
I'ereporameTHbI IO — ...
I'emodumus — ...
JlanbTOHU3M — ...

I'oMon0rnYHBIE XPOMOCOMBI— ...

© 0o N o gk wDbd e

I'esom — ...



10. Cuennennoe ¢ m010M HaCIEI0OBAHHKE - ...
Bapuanm I1.
3anonnume nponycku 6 mekcme.
CoBpeMeHHas TeopUsHACIeJOBaHUsAIONa ObUla pa3paboTaHa
U €ro COTpyAHUKAMM B Hadase XX Beka.
AJulenbHBIE TEHBI B__- U - XpOMOCOMAaX HacJIeyl0TCsS B COOTBETCTBUU C 3aKOHAMU MeHens.

I'ensbl, pacnonoxeHHbIE B OJIHOM XPOMOCOME, HAa3bIBAKOTCA_ .



HpI/ISHaKI/I, T'CHBI KOTOPBIX JIOKAJIM30BAHEI B ITOJIOBBIX XPOMOCOMAX, Ha3bIBAIOT

[Tosn, koTOpBIH OpMHUPYET raMeThl, OJIMHAKOBBIE 110 TIOJIOBOW XPOMOCOME, HAa3bIBACTCS_U
o0o03Hayaercs .

[Tou, koTOpPBIN (hOPMHUPYET TAMEThI, HEOIMHAKOBEIE 110 TIOJIOBOW XPOMOCOME, HA3BIBACTCS 51
o0o3HayaeTcs Kak___.

Y npo3oduiibl ¥ YenoBeKa )KEHCKH MO SABIISETCS_, a MYXCKOM__.

VY nrun u penTuiamm - CaMIlbl, a CAMKH -

Pasgen 3. OCHOBBI T€HETUKHU U CEJIEKIIHH.

Tema «3 AKOHOMCPHOCTH U3MCHUYUBOCTHU.

[NPAKTUYECKAS PABOTA Ne 9

[TocTpoenue BapualimOHHOTO psAJia U BApUALlMOHHON KPUBOW, U3MEHYMBOCTh

Ilenb: NO3HAKOMUTH CTYJEHTA CO CTAaTUCTUYECKUMH 3aKOHOMEPHOCTSIMH MOJAU(DUKALMOHH O

U3MEHYMBOCTH, BBIpAOOTaTh YMEHHME CTPOUTh BApUALMOHHBIA psia U rpadMK M3MEHYMBOCTH JaHHOIO

pU3HAaKa.

MarepuaabHO — TEXHMYECKOE OOecCHedeHHe: METOJWYECKHE YKa3aHWs [0 BBIIOJHEHUIO paloThl,

JUHENKa, KapaHJalll, CIMCOK CTYIE€HTOB IPYIIIBL.

Xon 3aHATHS:

1.  Usmepurs pocT CTYIEHTOB IPYIIIILI;

2.  CrpynnupoBaTh MO POCTY;

3. TocTpouts rpaduk, HAHECTH Ha HETO CPEIHMI, MAKCUMANbHBINA, MUHUMAIBHbI POCT CTYIEHTOB
TPYHIIbL;

4.  TlocTpouTh BapHALMOHHYIO KPUBYIO;

5.  TMoaroToBUTH 3aIMTy PaGOTHI IO KOHTPOJIBLHBIM BOIIPOCAM.

TeopeTnyeckue cBe1eHUS

MyTanuoHHasi U3MEHYMBOCTb— 3TO HM3MeHeHHus JIHK kieTkn (M3MeHEeHHe CTpOeHHS U KOJMYECTBA

xpoMocoM). BosnukaroT nop aedictBueM ynbTpaduosieTa, paguanuy (peHTTeHOBCKUX JIydel) W T.1I.

[TepenatoTcs 1o HACIEACTBY, CIyXaT MaTepUaIOM JUIsl €CTECTBEHHOT0 0TOopa (MyTallMOHHBIN IPOIECC

— OJIHA U3 ABIKYIIHX CHJI IBOJIIOLIUN).

KomOuHaTHBHAsS M3MEHYMBOCTh BO3HHMKAET NMPH NepeKOMOMHAIMU (NepeMeIIuBaHUM) T'€HOB OTLA U

Marepu. IcTOUHMKH:

Kpoccunrosep npu Meiio3e (rOMOJIOrHYHbBIE XPOMOCOMBI TECHO COJIMYKAIOTCS M MEHSIFOTCS] Y4acTKaMHu).
1) HesaBucumoe pacxoskIeHHE XPOMOCOM MU Meifose.

2) CnyuaiiHoe CIUSHHE TaMeT HPH OIIOAOTBOPEHHH.



[Tpumep: y 1BeTKa HOYHAs KpacaBULlAa €CTh T'€H KPACHOIO I[BETa JIENECTKOB A, U reH 0esoro LBera a.
Opranu3m Aa uMeeT pO30BbI ILBET JIEMECTKOB, ATOT IPU3HAK BO3HUKAET IIPU COYETaHUU
(KOMOMHAITUH ) KPACHOTO U O€JI0ro reHa.

MoudukaroHHass I3MEHUYUBOCTh BO3HUKAET TOJ] ACWCTBUEM OKpyxKatomien cpensl. [lo HacnmencTBy
He nepenaércsi, IOTOMY YTO IpU MOAM(UKALUAX MEHSETCS TOJIBKO (PEHOTHUIl (IIPU3HAK), @ TEHOTUII HE
mensiercs. OTinuuus

OT  MyTaluu. Hopma peakuum — CHOCOOHOCTh TeHOTUNa (POPMUPOBATH B OHTOTEHE3E, B
3aBHCUMOCTH OT YCIIOBHMH cpelibl, pa3Hble (eHoTunbl. OHa XapaKTepHu3yeT JOJII0 Y4acTHs Cpeibl B
peanu3alMy MpU3HAKa U onpeneseT MOAW(UKALMOHHYI0O M3MEHUMBOCTh BHJA. Yem ImuMpe HOpMa

p€akKuuu, TEM OoJpllle  BIIMSHHE cpe€abl U TCM MCHBHIC BJIMAHHC TCHOTHIIA B OHTOI'CHE3C.



OauH W TOT XK€ TeH B Pa3HBIX YCIOBUSAX CPEAbl MOXKET PEaTu30BaThCS B HECKOJIBKO MPOSBICHUI
npusHaka (GpeHoB). B kax10M KOHKPETHOM OHTOT€HE3€ U3 CIIEKTpa MPOSBICHUM MPU3HAKA PeaTu3yeTcs
TOJIbKO OJIMH. AHAJIOTUYHO OJIMH U TOT K€ T€HOTHUI B Pa3HbIX YCIOBUSAX CPEIbl MOXKET PEaIn30BaThCs B
[ENBI CIEKTP IMOTCHIIMATBFHO BO3MOXKHBIX ()EHOTHUIIOB, HO B KaXJIOM KOHKPETHOM OHTOTCHE3E
peanuzyeTcs ToJIbKO oAuH ¢eHoturl. [lox HacIeaCTBEHHON HOPMOI peakIi MOHUMAal0T MaKCUMAJIbHO
BO3MOXXHYIO IIUPHUHY 3TOTO CIEKTpa: YeM OH LIMpe, TeM LIMpe HopMma peakiuu. DeHOTHIHYecKoe
3HaueHue JI0OOT0 KoNMYecTBeHHOro Tmpu3Haka (D) ompenensercs, C OTHOW CTOPOHBI, €ro
reHotunuueckuM 3HauenueM (I'), ¢ apyroit croponsl — BiusiHueM cpeasbl (C):

Xon paboThI:

3aiaHus 71 CaMOCTOSTEIIBHOTO BBITOTHEHUS:
1. W3MepuTh pocT Ka)I0To CTyCHTa B TPYIIIE, OKPYTIUTh U(PHI (Ha-

IpUMeEp, €CIIU pocT cocTasigeT 165,7 cM, 3anuiuTe, 4To pocT — 166 cMm)
2. KonnuecTtBo CTYIEHTOB C TMOBTOPSIIOIIMMCS POCTOM, IIOJIyYEHHbBIE JaHHbIE 3alUIIUTE B
Ta0HILy.
(Crpynnupyiite moiay4deHHbIe UL, KOTOPbIE OTIWYAOTCS Ipyr OoT apyra Ha 5 cMm (150—155 cwm,
156—160 cM u T. A.) U TOACYMUTANHTE KOJMYECTBO YYEHUKOB, BXOISIMIUX B KAKIYI0 TPYHMy.
[Monyuennsie qannbie 3anummre: KomudecTBo yuamuxcs ... 2 Poct, B cm 145—150).

3. TlocrtpoiiTe BapHalMOHHBIA P POCTa CTYNEHTOB, a TaKKe BapMAlMOHHYIO KpHBYIO,
OTKJIaJbIBasi 10 TOPU3OHTAIU POCT B CAHTUMETpPAX, a M0 BEPTUKAINU KOJMUYECTBO MOBTOPOB C JIaHHBIM
pOCTOM.

4.  BbluMCIHMTE CPENHUI POCT CTYIEHTOB Balllel IPYMIBI 10 GopMyIie (IlyTeM JENEHUs CyMMBI BCEX

U3MEpEeHHi Ha o0lIiee YUCII0 U3MEPEHUI )
5. BrluncauTe u 0TMEpbTE Ha rpaduKe CPeTHUI POCT.

6. Tlocie Bammx HCCIIEIOBAHMUI cealiTe BEIBOI M OTBETHTE HA BOTIPOCHI:
a) KaKko¥ pocT y4EeHUKOB Balllel IPyMIbl BCTPEYAETCs 4aCTO, KaKOU PeIKo.
0) KaKue OTKJIOHEHHUS BCTPEUYAIOTCS B POCTE YUall[UXCsl.
B) KaKOBbI IPUYMHBI PA3HOTO POCTA.

Crynentst: 1.

Homep  |[@amuius cryneHra Pocr
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. AHanM3 ¥ OIeHKa PA3IUYHBIX TUIIOTE3 MPOUCXOKICHHS KU3HU.

Heﬂb: 3HAKOMCTBO C pa?)HI/I‘-IHI:IMI/I TUIIOTEC3aMHU HpOI/ICXO)K,Z[CHI/Iﬂ JKHU3HHU HA 3eMJI€.
Xom paboThI.

1. TIpouuTaTh TEOPETUUYCCKUE CBEIACHUS

2. 3anoiHUTH TAOIUIY:

Teopuu u | CyuHocTh TeOpuu win runote3bl | JlokazarenbcTBa




THUITIOTE3bI

Teopernueckue cBe1eHUs

«MHoroo0pa3ue Teoprii BO3HUKHOBEHHUS )KU3HU Ha 3eMie»

1. Kpeaunronusm

CornacHo 3TOH TEOpHH, >KM3Hb BO3HMKIIA B PE3yJIbTaTe€ KAKOI'O-TO CBEPXBECTECTBEHHOI'O COOBITUS B
npouuioM. Ee mnpuaepxuBaroTcs mOCIEIOBaTeNM IOYTH BCeX Hambojee pacnpoCTpaHEHHBIX
PEMTUO3HBIX YYEHUH.

TpaguuoHHOE MYAEHCKO-XPUCTUAHCKOE IPEICTaBICHUE O COTBOPEHUM MHUpa, U3JokeHHoe B Kuure
BriTHs, BRI3BIBAJIO U MPOAOKAET BRI3BIBAThH CIIOPHI. XOTS BCE XPUCTUAHE MTPU3HAIOT, 4TO bubnus — 3to
3aBeT ['ocnoga nroasM, Mo BOOPOCY O JJMHE «IHS», ynomuHaBiuerocs B Kuure BeiTus, cyiiecTByroT
pa3HoryIacus.

Hekotopble cuuTaroT, YTO MUp M BCE HACEISIOIIME €r0 OPraHM3Mbl ObUTM CO3/aHbI 32 6 nHEl mo 24
yaca. Jl[pyrue xpuctuane He OTHOCATCS K bubinum xak K HaydHOW KHHUIe€ U CUMTaOT, yTo B KHuTE
BoiTus M30)XK€HO B MOHATHOM Ans Jofell (opMe TEeoNIornueckoe OTKPOBEHHE O COTBOPEHHUHU BCEX
JKUBBIX CYHIECTB BCEMOTYIIUM TBOPIIOM.

[Tporecc 60KeCTBEHHOTO COTBOPEHHUS MUPA MBICIUTCS KaK UMEBIIUNA MECTO JIUIIh OAHAXKIBI U IOTOMY
HEJIOCTYITHBIN 111 HAOJII0ACHHS. DTOTO TOCTATOYHO, YTOOBI BRIHECTH BCIO KOHIIEMIINIO O0KECTBEHHOTO
COTBOPEHHUS 32 paMKH Hay4yHOI0 HcclienoBanus. Hayka 3aHMMaeTcsl TONbKO TEMHU SIBIEHUSIMU, KOTOPbIE
MOJNJAIOTCS HAOMIOJIEHUIO, a TOTOMY OHa HHKOTJa He OyIeT B COCTOSHHUM HHU J0Ka3aTh, HHU
ONPOBEPTHYTH ATY KOHIEMIIHIO.

2. Teopus CTallMOHAPHOT'O COCTOSIHUS

CornacHo 3Tol TeopuH, 3emiisi HUKOT/Ia HE BO3HHMKANA, a CYIIeCTBOBala BEUYHO, OHAa BCErAa CIIOCOOHA
MO/IEPKUBATh KU3Hb, & €CJIU U U3MEHSIACh, TO OYEHb MaJI0; BUbI TOKE CYIIECTBOBAIM BCET/IA.
CoBpeMeHHbIE METOJABl JAaTUPOBAHUS JAalOT Bce Oojiee BBICOKME OLIEHKM BO3pacTa 3eMJId, YTO
MO3BOJIIET CTOPOHHUKAM TEOPHHM CTAI[MOHAPHOTO COCTOSIHUS TMoJlaraTh, 4YTO 3€MJIsl W BHJbI
CYIIECTBOBAJIM BCET/IA. Y KaXKAOT0 BHJIA €CTh JIBE BO3MOYKHOCTH — JINOO M3MEHEHUE YUCIEHHOCTH, JTH00
BBIMUpaHUE.

CTOpPOHHHMKHM 3TOW TEOPHH HE MPU3HAIOT, YTO HAIMYHME WM OTCYTCTBHUE OMPEIEICHHBIX MCKOMACMBIX
OCTaTKOB MOYXET YKa3bIBaTh HAa BPEMsI TIOSIBJICHUS MJIM BEIMUPAHHS TOTO WJIM MHOTO BUA, W TIPUBOIST B
KaueCcTBe MpUMepa MPEACTaBUTENS KHUCTEIEPhIX phI0 — matuMeputo. [1o maneoHTOIOrHYeCKUM JaHHbBIM,
KHCTeNnepble BbIMEPSIU 0K0J0 70 MuH. JeT Ha3zaa. OJHAKO 3TO 3aKJIIOUYEHHUE MPUILLIOCH EPECMOTPETD,
Korjga B paiioHe Mangarackapa OBIIM HAWICHBI JKHMBBIC MPEICTABUTENN KUCTENephix. CTOPOHHUKH
TEOPUM CTAllMOHAPHOTO COCTOSIHUS YTBEPKIAIOT, 4YTO, TOJBKO H3y4yas HBIHE >XMBYILIUE BUIBI U

CpaBHHBAA UX C UCKOMMACMBIMH OCTATKaMM, MOXXHO ACJIaThb BbIBOJ O BbBIMUPAHUH, a U TO OH MOXKCT



OKa3aTbcs HEBEpHBIM. BHe3anmHoe nosBIeHNE KaKOro-1100 UCKOaeMOro BH/1a B OIIPEJEIIEHHOM IUIacTe
OOBSCHAETCS YBEJIMUCHHWEM UHUCIEHHOCTH €ro MONY/ISLMU MJIM [EepPEeMElIeHHeM B MECTa,
0J1aronpHUsATHBIE 1JI1 COXPAHEHUSI OCTATKOB.
3. Teopust mancriepmMuu
Ota Teopus He IpelaraeT HUKaKoro MexXaHu3Ma Jijisi 0ObsCHEHHs IEPBUYHOIO BO3HUKHOBEHUS JKU3HU,
a BBIIBUIACT HUICKD O €€ BHE3EMHOM IPOUCXOXkAcHMH. IlooToMy €€ Henb3sd cuMTaTh TEOpHUEH
BO3HMKHOBEHUS JKU3HU KaK TaKOBOW; OHA MPOCTO MEPEHOCHUT MPOOJIeMy B KaKOe-TO APYroe MECTO BO
Bcenennoii. 'unoresa Obuia BeiiBuHyTa 0. JInbuxom u I'. Puxtepom B cepeaunne XIX Beka.
CoryacHO rumnore3e MaHCIEPMUN XU3Hb CYHIECTBYET BEYHO M IEPEHOCHUTCS C IUIAHETHl HA IUIAHETY
mereoputamu. lIpocreiliine opraHu3Mbl MM UX CHOpbl («CceMEeHa KHU3HHU»), IOIajas Ha HOBYIO
IUIAHETY W Haias 371ech OJaronpusTHBIE YCIOBMS, Pa3MHOMKAIOTCS, /aBas Hadyajlo SBOJIIOIUH OT
IPOCTEHINX POPM K CIIOKHBIM. BO3MOXKHO, 4TO XKM3HH Ha 3eMJie BO3HUKJIA M3 OJHOW €IMHCTBEHHOM
KOJIOHUU MUKPOOPTraHU3MOB, 3a0pOILIEHHBIX U3 KOCMOCA.
Jnis 000oCHOBaHMSI 3TOM TEOPUH UCHONB3YIOTCS MHOrokparHele mnosiBieHuss HJIO, HackanbHble
U300paKeHHs MPEIMETOB, MOXO0XKHUX Ha PAKEThl U «KOCMOHABTOBY», a TAKXKE COOOILEHUS SIKOOBI O
BCTpeYax C HHOIUIaHeTsHamMu. [Ipu wW3ydyeHMM MaTepuanoB METEOPUTOB M KOMET B HHUX ObUIM
OOHapyXeHbl MHOTHE «IPEIIECTBEHHUKH >KUBOT0» - TaKUE€ BEIECTBA, KAaK IIMAHOTEHbI, CUHUJIbHAs
KHCJIOTa U OPTaHUYECKUE COECIMHEHUsS, KOTOPbIE, BO3MOXHO, CBHIIPAIHM POJIb «CEMSH», MAJaBIIUX Ha
TOJIYyI0 3eMIIIO.
CroponHukamu 3Toi runoresbl Obun Jaypearsl HoOenesckoil npemun @. Kpuk, JI. Opren. @. Kpuk
OCHOBBIBAJICS Ha JIByX KOCBEHHBIX JI0Ka3aTEIbCTBAX:

- YHHUBEPCAIBHOCTH T€HETUYECKOTO KOJIa;

- HEO0XOAUMOCTH 11 HOPMAJILHOTO MeTaboJIn3Ma BCeX JKUBBIX CYLIECTB MOJNMO/EHA, KOTOPBIN

BCTPEUYAETCS Celuac Ha MIIAHETE KpailHE PEAKO.

Ho ecimm »xn3Hb BO3HUKIIA HE HA 3eMJIe, TO KaK OHA BO3HHKIIA BHE ee?
4. ®duznuecKne TUIOTE3bI
B ocHOBe Qu3nUecKux rumnoTes JeKUT NPU3HaHUE KOPEHHBIX OTJIMYHMNA KHBOTO BEIIECTBA OT HEXHUBOTO.
PaccmoTpuM rHmoTe3y NpPOHUCXOXKIECHHS JKU3HM, BbIABHHYTYHO B 30-e romer XX Bexka B. .
Bepnanckum.
B3risiipl Ha CyIIHOCTD KHU3HH MTPUBENTH BepHaickoro K BHIBO/Y, YTO OHA MOSBUIIACh Ha 3emJie B (popme
ounoctheprl. Kopenuwie, ¢yHIamMeHTaTbHBIE OCOOCHHOCTH J>KMBOTO BEIIECTBA TPEOYIOT s €ro
BO3HUKHOBEHHUS HE XMMHYECKHX, a (U3NYECKHUX IPOLECCOB. ODTO JOJKHA OBITh CBOEOOpa3Has
KatacTpo(a, MOTPsICCHUE CAMUX OCHOB MUPO3AHUS.
B cootBercTtBUM ¢ pacnpocTpaneHHBIME B 30-x romax XX Beka rumore3amu oOpa3oBaHus JIyHbI B

pe3ysbTare OTphiBa OT 3EMJIM BELLIECTBA, 3aII0JIHABILIETO paHee THXOOKEaHCKYIO BlaguHy, BepHaackuit



MNPEANOIOXKHUII, YTO O3TOT IMPOIECC MOI BbI3BATh TO CHUPAIBHOE, BUXPEBOE ABUKEHUE 3E€MHOIO
BEIIECTBa, KOTOPOE 0OJIbIIIE HE TOBTOPHIIOCH.

BepHaackuit mpoucxoxaeHNUE KU3HA OCMBICTHBAI B TEX )K€ MacIITadax ¥ MHTEpBaIax BPEMEHH, 4TO U
BO3HMKHOBeHHE camoil Bcenennoii. Ilpum xkaractpode ycinoBuS BHE3aTHO MEHSIOTCS, U U3
IIPOTOMAaTEpPUU BO3HUKAIOT KUBAsI U HEKUBAsI MaTEPHUsL.

5. XUMHYECKHUE TUTIOTE3bI

Ora rpynma THUIOTe3 OCHOBBIBAETCS HA XHUMHUYECKOW crenu(puke >KU3HHM U CBS3BIBACT €€
IIPOUCXOXKIAECHUE C UCTOpUEl 3emiin. PaccMOTpUM HEKOTOpBIE TMIIOTE3bI 3TOM IPYIIIBL.

VYV HUCTOKOB UCTOPUM XUMHUYECKUX TUIIOTE3 CTOSIIN 8033penus 3. I ekkens. I'eKkenb cuuTa, 4To cCHavasa
MOJI IEHCTBUEM XMMHUYECKUX U (PU3NUYECKUX NMPUYMH MOSIBIIIMCH COSAMHEHUS Yriiepoaa. JTU BellecTBa
MPEACTABISUIA COO0M HE PacTBOPHI, a B3BECHM MAaJCHBKMX KOMOYKOB. [lepBHYHBIE KOMOYKH ObLIH
CIIOCOOHBI K HAKOIUICHHIO Pa3HbIX BEHIECTB M POCTY, 32 KOTOPBIM CIIEIOBAJIO JIeJIEHHWE. 3aTeM
MOSIBUJIACh O€3bsA/IepHAas KJIETKAa — UCXOIHas (popma Jis BCEX KUBBIX CYIIECTB Ha 3eMIIe.
OnpeneneHHbIM 3TalloM B pPa3BUTHM XUMHUYECKUX TUIIOTe3 abuoreHesa crana xouyenyus A. H.
Onapuna, BeiiBuHyTas UM B 1922-1924 rr. XX Beka. ['unore3a Onapuna npeacTaBiseT coOON CHHTE3
napBuHu3Ma ¢ omoxummuent. [lo OnmapuHy HacleICTBEHHOCTh CTalla CJIE€ICTBHEM 0TOOpa. B rumorese
OnapuHa jxenaeMoe BbIJACTCS 3a JelcTBuTeNbHOe. CHauama Hee OCOOCHHOCTH KU3HU CBOJSTCS K
oOMeHy BEIIEeCTB, a 3aTeM €ro MOJEITUPOBaHUE OOBSBISETCS PEIICHHOM 3araJiIki BO3HUKHOBEHUS
KU3HU.

Tunomesza J{xc. bepnana mpeamnonaraer, 4YTo aOWOTEHHO BO3HHUKIINE HEOOIBIINE MOJEKYIIbI
HYKJIEMHOBBIX KHCJIOT M3 HECKOJBKUX HYKJICOTHIOB MOTJIM Cpa3y K€ COEAUHATHCS C TEMHU
aMUHOKHCIIOTaMH, KOTOPbIE OHU KOAUPYIOT. B 3TOM rumorese nepBuyHas xKuBas CUCTEMA BUAUTCS Kak
OMoXMMHYecKas KH3Hb 0€3 OPraHu3MOB, OCYIIECTBISIONIAs CAMOBOCIPOU3BEICHUE U OOMEH BEIECTB.
Opraausmel ke, o J[x. bepHanty, NOsSIBASIOTCS BTOPUYHO, B X0/1€ 000CO0JICHUS OTACIBHBIX YIaCTKOB
TaKOW OMOXMMHYECKOH KU3HU C TIOMOIIHI0 MEMOpaH.

B xauecTBe nociaeaHeil XMMUYECKON TUIIOTE3bl BOSHUKHOBEHMSI )KM3HU HA HAIlIeH IJIAHETE PACCMOTPUM
eunomesy I'. B. Boiuimxesuua, BoIIBUHYTYIO0 B 1988 roay. CormacHo 3Toil rumnore3e, BO3HUKHOBEHUE
OPTaHWYECKUX BEIIECTB MEPEHOCHTCS B KOCMHUYECKOE MPOCTPAHCTBO. B cmermudpuuecknx ycroBHsX
KOCMOCa HJIET CHHTE3 OPraHWYECKUX BEMIECTB (MHOTOUYMCIICHHBIE OPITAHNYECKHE BEIIECTBA HAMICHBI B
METEOPUTAX — YTIEBOJbI, YIIEBOAOPO/bI, A30TUCThIE OCHOBAHUS, AMUHOKHUCIIOTHI, JKUPHbIE KUCIOTHI U
np.). He ucCkimio4eHo, 9TO B KOCMHYECKHX IPOCTOpPAX MOTJIH O0pa30BaThCs HYKICOTHUIBI H JIaXKe
mostekynbl JIHK. Onnako, mo MHeHHI0 BolTkeBHMYa, XUMHUYECKast SBOJIONHS Ha OOJBITMHCTBE TIJIAHET
CoJIHEUHOM CHCTEMBI OKa3ajach 3aMOpPOXEHHOW W MPOJOJDKWIACH JIMIIb Ha 3emile, HaWlas Tam
noaxoAsmue yciaous. [Ipu oxnaxaeHUN U KOHACHCAIIMU T'a30BOM TYMaHHOCTU Ha MEPBUYHON 3emiie
OKa3aJcsl BeCh HA0Op OpPraHWYEeCKUX COCIUWHEHHWH. B 3THX yCHOBHSX KHBOE BEIIECTBO IMOSBUIOCH U

KOHJICHCHPOBAJIOCh BOKPYT Bo3HUKIMX abuorenHo mosekyn /IHK. Wrak, mo rumore3e BoiiTkeBuua



IIEPBOHAYAJILHO IOSBUJIACH KM3Hb OMOXMMMUECKas, a B XOJ€ €€ HBOJIOLUM MOSBUINCH OTICIIbHBIC
OpraHU3MBl.
KonTposasnsie Bonpocsl: Kakoii Teopun npuaepxkuBaetech Bbl InyHO? [Touemy?

BriBox: Pasnen 4

HpOI/ICXO}KI[CHI/IC M pa3BUTHC )KU3HU HaA 3emie.
:‘)BOJ'IIOI_II/IOHHOC YUCHHUC.

Tema «MHKpPOIBOIIOLUSA U MAKPOIBOJIFOLIUS

[MPAKTUYECKAS PABOTA Ne 11

Onucanue oco6eit 01HOro Buja 1o Mop(hoIoru4ecKuM KpUTEPUSIM.

Lenb: Hay4yuThCS BBISIBIATE MOP(OJIOTHUECKUE MPU3HAKH JKUBOTHBIX, PACTEHUH; ONPEIeTUTh, MOKHO
79 110 MOP(HOJIOTHIECKUM TPU3HAKAM CYAUTH O MPUHAIISKHOCTH OPraHU3Ma K OTpeIeTICHHOMY BUTY.
O6opynoBanue U MaTepUaibl: pUCYHKH, repOapHbIe 00pa3Iibl.

Xox paboThl

l. W3y4yeHune pacTeHHN.

1. PaccmotpuTe npennoskeHHbie 00pa3Ibl paCTEHUM, CPABHUTE UX.

Trifativem praterse L

2. Ha ocHoBaHuM cpaBHEHUS, COCTaBbTE MOP(OIOrHUECKYIO XapaKTEPUCTUKY

ABYX paCTCHI/Iﬁ OHOTO poaa, 3allOJIHUTC Ta6J'II/II_Iy.

O6pazert Ne 1 | O6paszerr Ne 2

Bunosoe Bunosoe
[Ipu3nHak 1t cpaBHEHMS
Ha3BaHUE: Ha3BaHUE:

Pon pacrenus

Tur KOpHEBON CUCTEMBI

Crebenb  (OpeBECHBIN, TPABSHUCTBIA, MPSIMOCTOSUHIA,




MOJI3YYUH, CTEFOIIUICS U T.11.)

JIuctes (IpocThIe, CI0XKHBIE)

JKunkoBaHue JUCTHLEB

JIucropacnonoxenue

HBGTOK WJIN COLBETHEC

[Tnon, ero Ha3BaHue (COYHBIM WJIM CyXOH, OJHO- WIIH

MHOTOCEMSTHHBIH )
3. UYeprth CXOZCTBa JBYX BUJIOB pacTeHui OJTHOTO
pona
4.  Yeprtsl pasnuuus JBYX BUJIOB pacTeHui OJIHOTO
pona

5. MOXHO M Ha OCHOBAaHMHM MOP(}OJIOTMYECKOTO KPUTEpUsl CYIUTh O BUIOBOW IMPUHAAJIEKHOCTH
pacteHuii?
Il. V3yueHue >xMBOTHBIX

1. PaccmoTpuTe pUCYHKH JBYX KUBOTHBIX Pa3HBIX BHJIOB OHOTO poja. CpaBHHUTE UX.

2. Ha ocHOBaHMH CpaBHEHMS, COCTaBbTE€ MOP(OIOIMYECKYI0 XapaKTEPUCTUKY IBYX >KUBOTHBIX

OJIHOTO pOJia, 3aIl0JIHUTE TAOJIHILY.

Bunooe Ha3BaHUe: | BugoBoe Ha3BaHwme:
[Ipu3nHak U1t cpaBHEHMS

PaCHpOCTpaHeHI/Ie JKHUBOTHOTI'O

Okpac mexa

JlmHa KUBOTHOTO

Macca )XKMBOTHOT'O

CrpoeHue KOHEUHOCTE!

Yum

Twun nutanus




3. UYepto CXOJICTBa JIBYX BUJIOB YKUBOTHBIX OJHOTO

pona

4. Yeptsl pasinuus JIBYX BHJIOB JKUBOTHBIX OJIHOTO

pona

5. MoXHO 1M Ha OCHOBAaHHUU MOP(OJIOTUYECKOTO KPUTEPUS CYIAUTh O BUIOBOW MPUHAMJICHKHOCTU
JKUBOTHBIX?
Cnenaiite oOmmii BEIBO, HA OCHOBE aHAIM3a CBOCH padOTHI.
TeopeTnyeckue cBeICHUS
Knesep mon3yumii — MHOTOJIeTHEE TpaBsSHUCTOE pacTeHHe. KopHeBas cuctema crepxkHeBasi. Ctebenb
MOJI3YYUi, YKOPEHSIOUIMICS B y3J1aX, BETBUCTBIM, TOJIbIA, YaCTO MOJAbIA. JIMCTRS JUIMHHOUYEpEIIYaThIE,
TpEXpa3elibHble, WX JIMCTOYKUA IIHUPOKOAWIICBUAHBIC, Ha BEpPXYIIKE BbleMuarbie. Yepemku
Bocxojsme, 10 30 cM nmuHoi. ConBeTHs TOJIOBKHU Ma3yIIHbIE, TOYTH MIAPOBUAHBIC, PHIXJIBIC, 10 2 CM
B MornepeyHuke. BeHunk Oenblii WM pO30BaThIM, MO OTHBETaHHH OyperoT. B nBerke 10 THIUMHOK,
JEBATh U3 HUX CPOCIIUECS HUTSIMH B TPyOOuKy, ogHa — cBoOomHas. [lnmox — 606 (mpoaonaroBaThlid,
IJIOCKUHM, COAEPKUT OT TPEX 10 YEThIPEX MOUYKOBHUIHBIX MJIU CEPALIEBUIHBIX CEMSH CEPO-KENTOrO MU
opamkeBoro 1Bera). Hauano co3peBanus cemMsiH — HIOHb-UIOJIb. Pa3MHOMKaeTcs Kak CeMEHaMH, Tak U
BETETAaTUBHO.
KrneBep nyroBoii — IByJeTHEE, HO Yallle MHOTOJIETHEE TPABIHUCTOE PAaCTEHHUE, JOCTUTAET B BhICOTY 15-
55 cm. BerBuctble cTebnu mnpunogHumamomuecs. JIUcTha TpoWyaThle, C IIHPOKOSHIIEBUIHBIMU
MEJIKO3yO4aThIMU JIOJSIMH, JIMCTOYKH IO KpasiM [eJbHbIE, C HEKHBIMH PECHUYKAMH TI0 KpasM.
CouBeTHsi TOJOBKM PBIXJIbIC, IIAPOBUIHBIC, CHUIAT YacTO MOMAPHO W HEPEAKO TMPHUKPHITHI JIBYMS
BEPXHUMH JHCThIMU. BeHUYHK KpacHbBIN, M3peaKa OeNblii UM HEOJHOIBETHBIN; yalleyka C JIeCATHIO
xunkamu. [lnox — ogqHOCceMsHHBIN 600 (stiilieBuAHON (HOpMBI); CEMEHa TO OKPYTJbIe, TO yIIIOBaThIe, TO
JKEITOBAaTO-KpacHble, To ¢uoneroBbie. [[BeTéT B wmroHe-ceHTsiOpe. ILmoasr co3peBaroT B aBrycre-
OKTsI0pe. Pa3zMHOMXaeTcst Kak ceMeHaMU, TaK U BET€TaTHBHO.
Haubonee uzBectHsl B Poccuu 3aiiiel — Oemsik u pycak. 3asi-0emsik: oOuTaeT B TYHIPOBOH, IECHOU U
yacTuyHO JecoctenmHoi 3oHe CeBepHoii EBpombi, Poccun, Cubupu, Kazaxcrana, 3abaiikanbs,
HansHero Bocrtoka. 3asu — pycak: B npenenax Poccun BoguTcs mo Bceil EBponelckoil 4acTu cTpaHbl
JI0 CeBEpHBIX mobepexwuit Jlamoskckoro u OHEXKCKOTo 03ep.
3asm-6ensk. JlnuHa tena 44 — 74 cMm. XBOCT B BHJE IMYIIMCTOTO OENOTO IMIapuKa, KOHYMUKH YIIei
yepHble. OcTajbHas OKpacka OypoBaTas WJIM cepas JIETOM W 4YUCTO-Oenas 3uMoi. Y Oelsika Jarbl
HIMPOKUE, C TYCTHIM OITyIIEHHEM, 4YTOObI MEHbIIE MPOBAIMBATHCA B CYrpoObl (Ha jamax 3UMOit
OTPaCTalOT MEXOBbIE «WIbLKMY). Clebl IUPOKHUE, OKPYTJIble, OTIEUYAaTKH 3aJHUX JIall JINIIb HEHAMHOTO
OoJbIIe mepeqHuX. 3aJHUE HOTHM HAMHOTO JUIMHHEE MEPEeTHUX W MPU JBIKCHUU BBIHOCSATCS NAJCKO
Brepen. Jnuna cnena 3agHeit nansl 12-17 oM, mupuna 7-12 cM. YV Oensika yim Kopode, 4YeM y pycaka,

XBOCT CHU3Y O€JIbli, IIePCTh MSTKasl.



bensik — pacTUTENbHOSAIHOE )KUBOTHOE C YETKO BBIPAXKEHHOM CE30HHOCTHIO MUTaHUA. BecHOU u jeToM
OH KOPMHUTCS 3€JIEHBIMU YacTAMHU pacTeHuil. Mecramu moezaetr XBOUIM U rpuObl, B YaCTHOCTH, OJICHHI
Tpro(eab, KOTOPBIK BBIKAMBIBAET W3 3eMJIM. belsk O4eHb IUIOJOBHT. 3a JIETO 3aiiuMxa MPUHOCUT 2-3
nmomMera u3 3-5, uHorma gaxke 11 moromkoB. BecHoii m oceHbio Oeigk JMHsAET. BeceHHss JIMHBKA
HAYMHAETCS B MapTe U KOHYaeTcs B Mae. JKuByt Oensku 8-9 ner, nHorna noxuBarot 10 10, 00bIMHO ke
TUOHYT 3HAUUTEIBHO paHblie. bensk — BaHbI 00BEKT MPOMBICIOBOM 0XOTHI, 0COOEHHO Ha CEBEpeE.
3asu-pycak. Jnuna tena 55-74 cM. XBOCT cBepXy M KOHUMKHM ymeill depHble. OcranbHas OKpacka
pBDKEBATO-cepasi ¢ YSPHOBATOM PsIOBIO, 3UMOI CBETIIee, 0COOCHHO Ha Oproxe u Ookax. Jlambl yxke, ueM y
Oensika. Y pycakoB AnvHa ciena 3aaHed nambl 14-18 cm, mwmpuna 3-7 cM. 3ajHME HOTU HAMHOTO
JUIMHHEE MEPEeHUX U IPU JIBUKEHHUU BBIHOCATCS JAJIEKO BIEPE.

B nernee BpeMs pycak MUTaeTCsl paCTEHUSAMH U MOJIOJIBIMU IMOOEraMH JACPEeBhEB U KyCTapHUKOB. Yarie
BCETO CHENACT JIMCThS M CTEOJM, HO MOXET BBIKANbIBaTh U KOPHU. OXOTHO TMOEJAET OBOIIHBIC U
OaxueBble KYJIbTYpHI. 3asil-pycak: MOMETOB ObiBacT 2-3 u gaxe 4. Becennwmii momer u3 1-2 3aifyar,
Oonee moznHuit u3 3-4 (mo 8). Pycak sBiseTcs LEHHBIM MPOMBICIOBBIM >KUBOTHBIM, OOBEKTOM
JTHOOUTENHCKON U CIIOPTUBHON OXOTHI.

Bomnpocs! 111 caMOKOHTPOJIA:

1. KakoBa ocHOBHas 11e/1b KJIaCCU(UKAIIUU OPTaHU3MOB?

2. Yro Takoe BUJ U KpUTEpHUH BHUa?

3. Kakue kpurepuu Buja Bam nzBectHel?

4. KakoBa poJsib PENpoOAYKTUBHOM H3OJSAIUMU B TOAJAEpKaHUHM IenocTHOCTH Buaa? Ilpusenute
MIPUMEPBHI.

5. Yro Takoe nomynsuus’?

6. Ilouemy GMoOrMUYECKUE BUIbI CYIIECTBYIOT B IPUPOJE B (hopMe MOmyIIsuii?

Paznen 5 IIponcxoxieHne YemoBeKa.

Tema «AHTpoOnOreHe3».

ITPAKTUYECKAS PABOTA Ne 12

AHaJ'H/IS 1 OIICHKAa pa3anme THUITIOTE3 HpOI/ICXO}K}IeHI/Iﬂ YCJIIOBCKaA

Lenp paboThl: MOKa3aTh CXOJCTBO B CTPOSHUHU U OpPraHU3AILMU YeIOBeKa M KUBOTHBIX. OOBSICHUTH €ro
CXOJICTBO C JPYIrUMH OpPraHH3MaMH, €ro CBOeOOpasue, MPUIMHBI Pa3HOOOpas3Hsi YeJIOBEUECKOTO THUIIA.
Caenatb BBIBOJ O BEAYIIEH POJIA B HBOJIIOLIMM YEJIOBEKA.

MartepuanbHO — TEXHHUECKOE 00eCTICUCHHE:

TaOMUIbl: «PyIUMEHTHI U aTaBU3MBI Y YETIOBEKaY,

«YenoBexkooOpa3Hbie 00e3bsHBDY, «HemoBeYecKue pace».

Xon paboThI:



1. TIpouwuraiitTe MaTepuan o 3aJaHHON TEMATHKE.
2. 3anuummuTe OCHOBHBIE MOMEHTHI KaKIO0M THIIOTE3bL.

3. Cnenarb BBIBOJ 110 paboTE;

Teopetnueckue cBeeHU

Jloka3zaTesbCcTBa MIPOUCXOKACHHS YEIIOBEKA OT dKUBOTHBIX.

B ocHOBE COBpEMEHHBIX Hay4YHBIX IPEACTABICHUN O IPOUCXOKICHUH YEIOBEKA JICKUT KOHLEILNUS, B
COOTBETCTBUU C KOTOPOH YEJIOBEK BBILIEI U3 MUPA )KUBOTHBIX.

JlaHHbIe CpaBHUTEIBHON SMOPUOJIOTMM U aHATOMHUU SICHO MOKa3bIBAIOT YEPThl CXO/CTBA B CTPOCHUU U
pa3BUTHUU TeEJIa YEJIOBEKA C JKUBOTHBIMHU.

[ yenoBeka XapakTepHbI OCHOBHBIE YEPThI, IPUCYLIUE TUITY XOpaoBble U noatuny [lo3BoHOUYHBIE. Y
YenoBeKa (Kak M y BCeX XOPJOBHIX) Ha paHHHX dTarax dMOPHOHAIBHOTO PA3BUTHS BHYTPEHHHI CKEJIET
IpEeICTaBIeH XOpAOi, HepBHas TpyOKa 3aKkiajgblBaeTCsl Ha CHUHHOM CTOpOHE, Telo HMeeT
JIBYCTOPOHHIOI0 cuMMeTpHio. [1o Mepe pa3BuTHs sMOpHOHA XOp/ia 3aMEHseTCs Ha TTO3BOHOYHBIHN CTOJIO,
(opMHpYIOTCS uepen, MATh OTEN0B roJOBHOI0O Mo3ra. Ceple pacrosaraercsi Ha OproIIHON CTOpPOHE,
HOSIBJISIETCS CKEJIET MapHBIX CBOOOIHBIX KOHEYHOCTEH.

J1s yenoBeka XapakTepHbl OCHOBHBIE YepThI Ki1acca Mitekonuraroniue.

I103BOHOYHHK 4YEIIOBEKA Pa3/JEelIeH Ha IIATh OTACIIOB, KOKA IIOKPBITA BOJIOCAMU U COAECPKUT IIOTOBBIE U
canbHble kene3bl. Kak M i Ipyrux MIIEKONMTAKOUIUX, [UIS YEJIOBEKA XapaKTEpHO >KMBOPOXKICHUE,
Hanuuue auadparMbl, MOJOYHBIX JKE€JI€3 U BCKapMJIMBaHUE JETEHBIIIEH MOJOKOM, YEThIpeXKaMepHOE
cepale, TENIOKPOBHOCTb.

s yenoBeka XapaKTEpHBI OCHOBHBIE uepThl noaknacca IlmaneHrapHeie. MaTh BBIHAILIMBACT ILIOA
BHYTPH CBOETO T€JIa, ¥ MUTAaHUE IUI0Ja IPOUCXONUT YePE3 IUIALICHTY.

s genoBeka xapakTepHbl OCHOBHBIE uepThl oTpsaa [Ipmmarel. K HUM MOXHO OTHECTHM KOHEYHOCTH
XBaTaTEJIbHOTO THIA, HAJMYUE HOTTEH, pacroyioKeHUE IJla3 B OJHOM IUIOCKOCTH (UTO 0OecreyuBaeT
00BEMHOE 3pEHHE), 3aMEHA MOJIOYHBIX 3yOOB Ha MOCTOSHHBIE U JP.

MHoro o0muX NPU3HAKOB y YeNIOBEKa M C YeJIOBEKOOOpPa3HbIMM OOE3bsSHAMM: CXOJHAs CTPYKTypa
MO3rOBOI'O M JIMLIEBOTO OTAEIOB Yeperna, XOPOUIo pa3BUThIE JIOOHBIE JIOJU OJOBHOIO MO3ra, 00iblIoe
YHUCIIO U3BWIMH KOPBI OOJBUIMX TMOJYIIapUi, MCUYE3HOBEHHWE XBOCTOBOTO OTJela IO3BOHOYHMKA,
pa3BUTHE MUMUYECKON MYCKYJIATyphl U JP.

Kpome mopdonoruueckux NpPU3HAKOB O CXOJCTBE YEJIOBEKAa M YEJIOBEKO- OOpa3HbIX 00€3bsH,
CBUJIETEJICTBYET U DSl APYTUX JAHHBIX: CXOJHBIE pe3yc- (akTOpbl, aHTUTeHbI Tpynn KpoBu (ABO);
HaJINYMe MEHCTPYAJIbHOIO MepHoia U OEpeMEHHOCTH JUIUTENIBHOCTBIO 9 MecAlEeB, Kak y IIMMIAaH3€ U
TOPHJUIBI; CXO/- Hasl YyBCTBUTEIIBHOCTD K BO30YIUTENISAM OJHHUX M TeX ke O0JIe3He U T.

B nocinenHee BpemMs IMUPOKO IPUMEHSIOTCS METOABI OIPEACIICHUS HBOJIIOLIUOHHOIO POJCTBA

OpPraHM3MOB IYyTEM CpaBHEHUS X XpOMOcoM U OenkoB. PoncTBo mMexay BuIamMu TeMm OoJiblie, YyeMm



0oJbIIe CXOACTBO Mexay Oenkamu. MccnenoBaHusi MOKaszaiu, 4TO OENKM 4elIOBEKa M IIMMIIaH3e
cxonHbI Ha 99%.

O poacTBe 4YelOBEKa C JKUBOTHBIMU CBHJIETEILCTBYET TaKXKE HAJIMYME Y YEJIOBEKAa aTaBU3MOB
(Hapy>XHBIM XBOCT, MHOT'OCOCKOBOCTb, OOMJIBHBIN BOJOCSHOW MOKPOB HA JHUIE W Ap.) U PYAUMEHTOB
(anmeHuKc, yIIHbIE MBIIILBI, TPEThE BEKO U JP.).

CucremMaT4ecKoe MOJ0KEHHE COBPEMEHHOI'O YEJIOBEKaA.

LapcrBo JXuBoTHbie, noALAPCTBO MHOIOKIETOYHbIE, TUIl XOpAOBble, noATUIl [l03BOHOYHBIE
(Yepennsie), knacc Muekonuraronue, mnoxakiacc [lmanenrapusie, otpsan Ilpumarel, momoTpsig
Yenosekoobpasusle, cemeiictBo Jlroau (I'omununsr), pon Yenosek (Homo), Bun YenoBek pa3symHbIi
(Homosapiens), moasua Homosapienssapiens.

[Tockonbky B Hacrosimiee Bpemsi K BUAY YeIIOBEK pa3yMHBIM TakK€ OTHOCST BBIMEPIUMMI IOJBH]
YenoBek pasyMHBIM HEaHIEPTAIbCKHHA, TO IIOJHOE HAa3BaHHWE COBPEMEHHOIO 4ejoBeKa — YenoBek
pa3yMHBIN

pa3zymubiii (Homosapienssapiens).

Kax mucan Y. [lapBuH, «..)KMBOTHble — HamKd OpaTbs 1mo 00iH, OONE3HSIM, CMEPTH, CTPAJAaHUIO U
roJiofy, HaIi padbl B cCaMO#l TsDKeNoi paboTe, HAIllM TOBAPUINM B HAIIMX YIOBOJIBCTBHUSIX — BCE OHU
BEJYT, MOXET ObITh, CBOE MPOUCXO0XKJIEHUE OT OJJHOTO OOIIEro C HAMHU IMpeJika — HAC BCEX MOXKHO
OBLJI0 OBI CIIUTH BMECTE.

Puc. 1. Ckenersl uenoBeka 1 00€3bsIHBI

PyavmenTe:

Puc. 2. ATaBuU3MbI ¥ pyTUMEHTBI

OTnnuus 4emoBeKa OT KHUBOTHBIX.
OpnHako MEXAy YeIOBEKOM M >KMBOTHBIMH CYIIECTBYIOT KOpEHHBIE OTIWYHS. TONBKO ISl YernoBeka
XapaKTEepPHO MCTUHHOE MPSIMOXOXKIEHHE. B CBSI3M ¢ 3TUM B CTPOSHHH CKeJleTa YeIOBEKa MPOU3OILIH
XapakTepHbIE W3MEHEHUs: TO3BOHOYHHMK TpHOOpen B-00pazHyr ¢GopMy, TOSBHIACH CBOAYATOCTb
CTOIIBI, OOJBIIION TAJIeI] HUKHUX KOHEYHOCTEH MPUOIU3UIICS K OCTaIbHBIM U MPUHSII Ha ce0s PYHKITHIO
OTOpPBI, TAa30BbIE KOCTU CTalld OoOJee MIMPOKHMH, IPOU3OIUIO YIJIOMEHUE TPYTHOW KIETKH B

NepeaHC3aJHEM HaIlpaBJICHUH.



OcBOOOIMBIIMECS BEpPXHHE KOHEYHOCTH C THOKMMH KHCTSIMH WM TPOTHBOIIOCTABICHHBIM OOJBIIAM
HaJIbIEM MPEBPATHIIMCH B OPTaHbl TPY/A.

B uepene uyenoBeka MO3roBoi OoTAen mpeobiamaer Haa JuieBbiM. CpeqHss Macca MO3ra 4eloBeKa
coctasisieT 1350—1500 r, Toraa kak ropusuibl U KUMIaH3e — Bcero juib 460—600 r

Yenoek 00s1aaeT cO3HAHMEM M aOCTPAKTHBIM MBINUICHUEM, CIIOCOOCH OOIIATHCS C IMOMOIIBIO PEUr
(BTOpasi cHUTHaJbHas CUCTeMa) W aOCTPaKTHBIX CHMBOJIOB (IIMCbMO), a TakXe IepeaBatb |
BOCIIPUHUMATh 3HAHUSA, HAKOIUICHHBIC MPCALIAYIIUMHA ITOKOJICHUAMMU. On Co3aall UICKYCCTBO M HAYKY.
DOBOJIIOLIMSL YEJIOBEKAa BBIIIIA W3-TIOJ BEAYIIET0 KOHTPOJS OHonoruyeckux (pakropoB u mpuolOperna

COLIMATILHBIN XapakTep.

BaI[aHI/IFI JJI1 CaMOCTOATCIIbHOI'O BBIIIOJTHCHU S

Ha ocHOBaHuM M3y4eHHOTO MaTepHualia 3alOJHATh TAOJIHUILY.

CraHoBieHHE YCJIOBCKA

1.ITonoxxeHue yenoBeka B CUCTEME KUBOTHOI'O MUPA ["maBHBIE OCOOCHHOCTH

1.4epThl XapaKTepHbIE TUITY XOPAOBbIE (3MOp. Pa3BUTHUE)

2.‘16pr1 XAapPaKTCPHBIC UIS IMOAKIIACCa TNIALCHTAPHBIC.

3.“16pr1 XapaKTCPHBIC UIA OTpsda IIPUMATOB

4. 4epThl XapakTepHBIE JIJIS TOJOTPsAa YeJTOBEKOOOpa3HbIE

00€3bAHBI

S.HpI/I3HaKI/I, YHACJICAOBAHHBIC OT pBI6006pa3HLIX MMPEAKOB.

6. MMPU3HAKH HU3MHNX MJICKOIMUTAOIIUX

7.MIPU3HAKH, YKA3BIBAIOIINE HA OTHOIICHHUE O-TH HEACIbHBIX

3ap0;11>1mel71 K BUAY «YCJIOBCK pa3YMHLIﬁ))

8. MPU3HAKYU MPUCYIIHE TOIBKO YEITOBEKY

2. JlokazaTenbCcTBa
1. TmpoucxoKJIeHHsI YelloBeKa OT 00€3bsH BEIYIIMX JAPEBECHBIA 00pa3

PKH3HH.

2. ABCTPAJIOIIUTCKHA

3. 4eJIOBEK yMeEIIbIi

3. Ctaguu pa3BUTHS YEIOBEKA

1. npesHelimue

2. IpeBHUE

3. mepBble COBpEMEHHbBIE JTIOAU




4 poib TpyZna B CTAHOBJIEHUU YEJIOBEKa




Bomnpock! 1151 CaMOKOHTPOJIS:
1. Kak BBnI monmmaere TCPMUH «COLOUAJIBHBIC OTHOLICHUSA», KAKUM O6p3.30M OHHU MOI'JIN
CKJIa/IbIBAaThCS U MPOSIBIISITHCSI HA Pa3HBIX 3Tallax aHTpoIorenesa?

2. Kaxue mexaHu3Msbl Jiexxat B OCHOBE (DOPMHUPOBAHUS PACOBBIX MPU3HAKOB?

BremBox; ---------------——-- S e

Pazgen 6 OcHOBBI 3KOJIOTUH
Tema «3Jkonorusi — Hayka O B3aMMOOTHOIICHHSX OPTaHW3MOB MEXKIy COOOH M OKpyKaromen
cpenoi».
[MPAKTUYECKAA PABOTA Ne 13
CocraBiieHue cxeM nepecaayr BEUICCTB U DHCPIruu 110 LCIIAM IMUTAHUA B HpI/IpOL[HOﬁ 9KOCUCTEME U
B arpoIieHO3e.
Lenp: HayuuTCsSI CTPOUTH CXEMBI IIEPEAAUU BEILIECTBA U SHEPTUU B SKOCUCTEME.
Ob6opynoBanue: TabAHIBl «IKOJIOTHYECKUE (DAKTOPBI», «IKOCUCTEMA NpyAa», «IKocHcTeMa
Jiecay, UHCTPYKIUH.
Xon paboThlI.

|. U3yunte TeopeTHUecKue CBEICHUS

Il. BemmomHuTe nMpakTUYeCcKUe 3adaHUs

1. HazoBure opraHu3Mbl, KOTOpbIE OJKHBI OBITh Ha IMPOIYIIEHHOM MECTE CIEeAYIOLINX

OUIIEBBIX LIENEH:

y)

o

Hexrap yseros

Curmya

z2

Kyxywxa
] =|/I" — ) ' e
Cemena i famorxa . Aucr
2. J4 K] OPCIAJIOKCHHOI'O CIIMCKAa XKUBBIX OPraHU3MOB COCTAaBUTH TpO(i)I/I‘-IeCKYIO CCTh: TpaBa,

STOAHBIA KYCTapHHUK, MyXa, CHHHIIA, JISATYIIKA, YK, 3asll, BOJK, OaKTepUM THHUCHHUS, KoMmap,

KY3HEUHK. YKaKUTE KOJIUYECTBO SHEPTHH, KOTOPOE MEPEXOJIUT C OJTHOTO YPOBHS HA IPYTOM.



3. 3Hasg NpaBWIO MEpexoJa HSHEPrMH C OJHOTO TPO(PHUYECKOTO YpPOBHS Ha JPYroi
(ox011010%), moctpoiiTe mupamuay O6uomacchl TpeTheil numieBoi nenu (3ananue 1). buomacca
pactenuii coctanisieT 40 TOHH.
4. Yro npou3oiaET, eciu B MIPUPOJHOM COOOLIECTBE OYAYyT YHHUTOXKEHBI, HalpUMep, BCe
penyuentbl? Koncymentsl? [IpoayiieHThI?
o. CpaBHuTe NacTOMLIHYIO LENb C ACHAPUTHON. B uém ux ornmums? Cs3aHbl U MEXIY
co0oH 3T /1Ba TUIMA MUIIEBHIX 1eneil? Enu na, To kakum o6pazom?

BbIBoA: 4TO Takoe Lienb NUTaHUSA U YTO JIEKUT B €€ ocHoBe? UeM ompenensercs ycTOMuMBOCTh

6I/IOHGHO3a? Yro OTpaXXaroT IpaBUJjia SKOJIOTHYCCKUX l'II/IpaMI/II[?

TeopeTnueckue CBEICHUIMHU

BHyTpu 9KOJOrMYeCKOW CHCTEMBbl OpPraHWYecKHUEe BEIIeCTBA CO3/aI0TCS  aBTOTPO(HBIMU
opraHu3Mamu (Hampumep, pacTeHusMu). PacTeHusi moemaroT XUBOTHBIE, KOTOPBIX, B CBOIO
ouepelib, HOEJAI0T APYTUe KUBOTHbIE. Takas 10cie10BaTeIbHOCTh Ha3bIBACTCS NULEBOU YEeNnblo;,
Ka)X/10€ 3BEHO MUIIEBOM 1T HAa3bIBACTCA mpogdhuueckum yposHem (rped. trophos «mutanuey).

Temnopan SHERTHA, TERAMOIAACH [IDH OEEAHHHE

Ipogyuenta Tpapcanuee M HAKH FH M HAKH

A
el

e s Ca s Y
} } |

HdetpuTodars 8 pegyLEHTH l J“"

hdy,

Temnoean SHERT WA, TELAROI[AACH IR H NEXaHHNT

Puc. 1 [loTok sHEprum yepe3 TUIMYHYIO MUILEBYIO LEb.

Opranu3mbl TEpBOro TPOPHUUECKOTO YPOBHsS HA3BIBAIOTCS nepsuunviMu npooyyenmamu. Ha
cyme OONbIIYyI0 YacTh MPOJIYLIEHTOB COCTaBJISIOT PACTEHHUS JIECOB U JIYTOB; B BOJE 3TO, B
OCHOBHOM, 3eJI€Hble Bojgopociau. Kpome Toro, mpou3BOJUTH OpraHMYECKHE BELIeCTBa MOTYT
CHHE3eNEHBIE BOJOPOCIIN U HEKOTOpbIe OaKTEpUH.

OpraHu3mbl  BTOPOrO TpPO(UYECKOTO YPOBHS HA3BIBAIOTCS NEPEUYHLIMU  KOHCYMEHMAaMu,
TPETbET0 TPO(PUYECKOTO YPOBHS — GMOPUUHBIMU — KOHCYyMeHmamu U T. 7. llepBuuHble
KOHCYMEHTBl — 3TO TpaBOSIHbIE >KUBOTHBIE (MHOTME HACEKOMbIE, NMTHUIBI U 3BEPHU Ha CYIIIE,
MOJUTIOCKM M pakooOpa3Hble B BOJE) M Napa3uThl pacTeHUil (HampuMep, MapasHuTHUPYIOIINE

rpu6bl). BropuuHble KOHCYMEHTBI — 3TO IJIOTOSIHBIE OPTraHU3MBbI: XUIIHUKH J100 mapa3uTsl. B



TUIIMYHBIX THINEBBIX IETISAX XUITHUKHA OKA3bIBAIOTCS KPYITHEE Ha KaXKIIOM YPOBHE, a MMapa3uThl —
Melbye.

CymectByeT emé oaHa TpyIIa OPraHU3MOB, HA3bIBAEMBIX pedyyeHmamu. ITO CanpoQUTHI
(0ObI4HO, OakTepuu W TPHUOBI), MUTAONIUECS OPTaHUYECKHUMH OCTaTKaMU MEPTBBIX PACTCHHHN U
JKUBOTHBIX (Oempumom). JeTpuTOM MOTyT Tak)Ke IHTATbCS >KUBOTHBIC — dempumodhacu,
YCKOpsIsl TPOLIECC PA3JIOKEHHUS OCTAaTKOB. JleTpuTodaroB, B CBOIO Odepenb, MOTYT TOEAATh
XUIIHUKA. B oTnuumMe OoT NacTOMIIHBIX MUIIEBBIX [ENed, HAYMHAOMIMXCS C TEPBHUYHBIX
NPOJAYIIEHTOB (TO €CTh C JKMBOTO OPraHMYECKOTO BEIIECTBA), JNCTPUTHBIC IHIICBBIC IICTIN

HAYMHAIOTCS C AETPUTA (TO €CTh C MEPTBOI OPraHUKH).

T

Puc. 2. [Isa TI/I MUIIEBBIX uéﬁeﬁ.
§ NMuuuieBsblie ce™m

KOpPpLWIyYHBI 11 COBbI

HAa2 KO Mbl &

. = 7
O G

KoK Oesikm rABILLI TPasoAAHbIE TPaesoAnHbIE
1 t nTLbl \ HaceKoOMble \
SIS DA FE YNSRI LI LN I

pacTeH 1A

e )

Puc. 3. [Tumessie ceTu.

B cxemax mnumieBbIX LeNedl KaKIbld OpPraHu3M NPEACTABICH MUTAIOMUMCS OpraHu3MaMH
KaKoro-To OMpeAeaeéHHoro Ttuna. JIeHCTBUTEIRHOCTh HAMHOIO CIIOXKHEE, WU OpraHUu3MbI
(0coOeHHO, XUITHUKN) MOTYT MHUTAThCS CAMBIMU Pa3HBIMH OpPTaHM3MaMH, JaXKe U3 PA3IAIHBIX

NUIIEBBIX 1erneil. Takum 00pa3oM, MHUILEBbIE SN NEePeIUIeTaloTCs, 00pasys nuwyegvle cemu.
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Puc. 4 [Ipumep 3K0710rHUECKON TUPaAMUIbI

[TuieBble ceTH Cily’KaT OCHOBOHM Il MMOCTPOEHUS 9Kon02udeckux nupamud. Ilpocreimmmu u3
HUX SIBISIIOTCS AUpAMuObl YUCIeHHOCMU, KOTOPbIE OTPAKalOT KOJMYECTBO OPraHU3MOB
(oTHenbHBIX 0cO0ei) Ha KakJOM TpodudeckoMm ypoBHE. [t yroO6cTBa aHAIM3a STH KOJTUYECTBA
OTOOpa)aroTCsi  MpPSIMOYTOJIbHMKaMH, JJMHA KOTOPBIX  IPONOPLHUOHAIBHA  KOJUYECTBY
OpPraHU3MOB, OOUTAIOIIMX B U3y4aeMOW SKOCUCTEME, IMOO0 Jorapu@my 3Toro Koiauuecta. Jacto
UpPaMU/Ibl YUCIEHHOCTH CTPOAT B pacuéTe Ha €IUHMIY IUIoaau (B Ha3eMHBIX 3KOCHCTEMax)
Wi 00bEMa (B BOAHBIX IKOCUCTEMAX ).

B nupamuiax 4YMCIEHHOCTH JEPEBO M KOJOCOK YYUTBIBAIOTCS OJMHAKOBO, HECMOTPS Ha MX
paznnuHyio Maccy. [loaTtomy OGonee yaoOHO HCHONB30BATH NUPAMUObLI OUOMACCHI, KOTOPBIC
paccUMTHIBAIOTCA HE MO KOJMWYECTBY OcoOel Ha KaXJIOM TpO(PHUECKOM YpOBHE, a MO HX
cymmapHoi Macce. [loctpoenue nupamu Ouomacchl — 60J1e€ CI0KHBIN U JJTUTENbHBIN Mpoliecce.
[Tupamuibl OmoMacchl HE OTPaXkaroT YIHEPreTUYECKOM 3HAUMMOCTH OPraHU3MOB U HE YUHUTHIBAIOT
CKOpOCTh MOTpeOIeHUs OMOMAcChl. ITO MOXKET NMPUBOJUTH K aHOMAIMSIM B BUJE NMEPEBEPHYTHIX
nupamMua. BbIXOOM M3 TMOJIOXKEHUS SBISETCS MOCTPOCHHE HauboJiee CIOXKHBIX MUPAMUL —
nupamuo suepeuy. OHHU TOKA3bIBAIOT KOJIMYECTBO SHEPruu, MpOIIEIIee 4Yepe3 KaKIbli
Tpouueckuil ypoBE€Hb SKOCHCTEMBI 32 ONpeNeIEHHbIH MPOMEXKYTOK BpEMEHH (Harpumep, 3a
roJl — 4YTOObI Y4eCTh CE30HHBIE KosleOaHus1). B ocHOBaHMe mUpaMuIbl SHEPTUN YaCTO JOOABIISIOT
IPSIMOYTOJIBHUK, TIOKAa3bIBAIOIIUN MPUTOK COJHEYHOM sHepruu. IIupaMuasl sHEprun mo3BosisoT
CpPaBHMBATh YHEPI€TUYECKYIO 3HAYMMOCTh MOMYJISIINI BHYTPU SKOCUCTEMBI. Tak, 10 SJHEPTUH,
MPOXOJAIIeH Yepe3 MOYBEHHBIX OaKTepHil, HECMOTPS Ha HMX HHUYTOXKHYIO OHMOMAaccy, MOXKET
COCTABJIATh JIECATKU MPOLIEHTOB OT OOILEro MOTOKa HEPruH, MPOXOJAIIEro Yepe3 MepBUYHbIE
KOHCYMEHTHI.

Opranuyeckoe BEIIECTBO, MPOU3BOJMMOE aBTOTPO(aMH, HA3ZBIBACTCS NepEUUHOl NPOOYKYUEl.
CKOpOCTh HaKOIUICHHUS PHEPTUU NMEPBUUYHBIMU NMPOAYLICHTAMHU HA3bIBACTCA 6A1080U NEPEUYHOU
NPOOYKMUBHOCMbIO, & CKOPOCTb HAKOIUIEHUS OPraHMYECKHX BEIIECTB — YUCMOU NepPEUYHOU

npooykmusHocmoito. BIIIl npumepno Ha 20 % Bbime, yem YIIII, Tak kak 4YacTte sHEpruu



pacTeHHs TpaTAT Ha JbpIXaHue. Bcero pacTeHus ycBaMBalOT OKOJIO IIPOLICHTA COJIHEYHOU
SHEPIruu, NOTIOIEHHOW UMHU.

IIpn moenaHuy OJHMX OPraHU3MOB APYIMMH BEIIECTBO M IHUIIA IEPEXOMAT Ha CIEHYHOLIUI
Tpodudeckuil ypoBeHb. KonnyecTBO OpraHnuecKoro BEIecTBa, HAKOIUIEHHOrO reTepoTpodami,
Ha3bIBACTCS 6mopuunoli  npoodykyueu. IlocKoIbKY reTepoTpo(dbl IbIIAT U BBIIENSAIOT
HEIIEpPEBAPEHHBIE OCTaTKH, B KaX/JOM 3BEHE 4YacTb 3HEPIMM TepsAeTcs. OTO HaKIAJbIBAacT
CyLIECTBEHHOE OTpaHWYCHUE HA JUIMHY IHUIICBBIX LENEH; KOJIUYECTBO 3BEHBEB B HHUX PEIKO
Ob1BaeT Oombiue 6. OTMeTHM, YTO 3PPEKTUBHOCTD NEPEHOCA IHEPIHU OT OJHUX OPraHHU3MOB K
JPYTUM 3HA4YUTEIbHO BbIIE, 4eM 3()(PEKTHUBHOCTh MNPOM3BOJACTBA MEPBUYHOM HPOAYKIUH.
Cpennsisi 3 (peKTUBHOCTh TEpeHOCa PHEPIHMU OT PACTEHHUS K JKUBOTHOMY COCTAaBIISIET OKOJIO
10 %, a ot xuBOTHOTO K XUBOTHOMY — 20 %. OOBIYHO pacTUTENbHAs MHINA HEPTEeTHUYECKU
MEHee LIEHHA, TaK KaK B HEeH COIEpXKHUTCS OOJbIIOE KOJIMYECTBO LIEJUIIOJIO03bl U JPEBECHUHBI, HE
HepeBapruBaeMbIX OOJIBIIMHCTBOM )KUBOTHBIX.

N3yuyenne NPONYKTHBHOCTH 3KOCHCTEM BAXHO JUII HX PALMOHAIBHOTO HCIIOJIB30BAHMS.
D¢ eKTUBHOCTh IKOCHCTEM MOXET OBITh IOBBINIEHA 32 CYET MOBBIIMICHUS YPOXKAWMHOCTH,
YMEHBUICHUSI TIOMEX CO CTOPOHBI JPYTUX OPraHU3MOB (HallpUMep, COPHIKOB 110 OTHOLICHUIO K
CENIbCKOXO3SHCTBEHHBIM KYJIbTYpaM), HCIOJb30BAHUS KYJIbTYp, Oojiee MPHUCIIOCOOIEHHBIX K
YCIOBUSIM JaHHOW dKocuctembl. [lo OTHOWIEHMIO K JKMBOTHBIM HEOOXOAMMO 3HATh
MaKCHMaJbHBIH YPOBEHb J00BIYM (TO €CTh KOJUYECTBO OCOOEH, KOTOphIE MOXHO H3BATH U3
HOMYJSALMK 32 ONpeAeNEHHbI NPOMEXYTOK BpeMeHH Oe3 ymepba s e€ nanbHeien

HOPOAYKTUBHOCTH).



Kpurepuu ornieHkn BHEayIMTOPHON (CaMOCTOATEIBHON) pPabOTHI

IIpouent
pe3yabTar
HUBHOCTH

bann
(omeHK

a)

Kpurepuu onenuBanus

90-100%

riyOokoe U3ydeHHe Y4eOHOTro Marepuana, JIUTepaTypbl H
HOPMAaTUBHBIX aKTOB I10 BOIIPOCY;

NPaBUWIBHOCTH (HOPMYIHPOBOK, TOYHOCTH ONPEICTICHNS OHATHH;
MIOCJIEI0BATEIbHOCTD U3JI0KEHHS MaTepHUaIa;

000CHOBAaHHOCTb U apTyMEHTHUPOBAHHOCTh BHIBOJIOB;
IIPaBUJILHOCTh OTBETOB HA JIOIIOJIHUTEIIbHBIE BOIIPOCHI;

CBOCBPCMCHHOCTD BBIIIOJIHCHUS 3aJaHU.

70-89%

IMOJIHOTA U IIPAaBUJIBHOCTDb U3JIOKCHHA MAaTCpHaia,
HC3HAYUTCJIbHBIC HAPYIICHHSA ITOCICA0BATCIIBHOCTU U3JIOKCHUS,
HCTOYHOCTHU B OIIPECACICHUN HOHSITI/If/'I;

000CHOBAHHOCTE BBIBOAOB IIPUBOAUMBIMHA ITPUMECPAMU;
MMpaBUJIbHOCTb OTBCTOB HAa AOIIOJIHUTCIIbHBIC BOIIPOCHI;

CBOCBPCMCHHOCTD BBLIIIOJIHCHUA 3a1aHUs.

50-69%

3HAHWEC W TIOHMMAaHUE OCHOBHBIX IIOJOXCHHH  Yy4eOHOTrO
MaTepuana,

HaJIMYUE OLMIMOOK ITPH U3JI0KEHUH MaTepuala;
HEMOCIEI0BaTEIHbHOCT U3JI0KEHHUS MaTepuaa;

HAJIMYUE OMMOOK B OMPEICIICHUH TOHATHN, HEMCKAKAIOIINX HX
CMBICIT;

HCCBOCBPECMCHHOCTD BBLIITOJIHCHUA 3aIaHU .

0-49%

HE3HAaHWE, HEBBITIOJHEHUE WM HEMPaBWIBHOE BBITIOJHEHUE
Oonplielt yacTu yueOHOTro MaTepuana;

omunOKkr B (GOPMYIUPOBKE OINpPENCTICHHUN, HCKaXAIoNIHe UX
CMBICT;

OecropsIoYHOE U HEYBEPEHHOE M3JI0KEHHE MaTepraa;
OTCYTCTBHEC OTBE€TOB Ha JOIMOJHUTCIIBHBIC BOIIPOCHI;

OTCYTCTBHE BBIBOJIOB U HECTIOCOOHOCTH UX CHOPMYITUPOBATH;
HEBBITIOJTHEHHE 3a/1aHUS.




