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NMoscHMTenbHasa 3anMcka

MeToanyeckme pekoMeHgaumMm no y4yebHOM  AMCUMNNMHE  TPyOooOBOE  MpaBo
npegHasHavyeHbl O  BbINOMHEHUA  CaMOCTOATENbHOM  paboTbl  obyyawowmmmucs Mo
cneumnanbHoctam:  21.02.19  3emneyctponcteo, 36.02.01 BetepuHapusa, 23.02.07
TexHnyeckoe obcnyxvMBaHWe WM PEeMOHT ABuratefnierM, CUCTEM U arperaTtoB aBTOMoOOUNEn,
35.02.16 OJkcnnyataunss M PEeMOHT CeflbCKOXO3ANCTBEHHOW TEXHUKM W 0OopyaoBaHus,
35.02.06 TexHonorns npou3BoAcTBa U NepepaboTKM CeribCKOXO3ANCTBEHHOM MPOAYKLMM,
09.02.07 HpopMaLMOHHbIE CUCTEMbI U NPOrpamMmMmMpoBaHne

CamocTtoaTtenbHaa paboTa BbIMNOMHAETCA MO 3adaHui U NpU  MeToAUYEeCKOM
pyKOBOACTBE npenogasatend, Ho 6e3 ero HenocpeaCTBEHHOMO y4acTus.

Llenbto camocTtosTenbHon paboTbl ABnseTcsa oBnageHne oby4varowmnmcs yMeHUsIMU
pabotatb C WUCTOYHUKaMK, 0606LWEeHMs M aHanu3a y4yebHOro maTtepuana, aprymeHTauuu
COBCTBEHHOW TOYKWN 3pEHUS.

MeToguyeckme pekoMeHZaumm Mno camMoCToATeNbHOM paboTe CTyAEHTOB copepxaT
MaTtepuarnbl Ans NOAroTOBKM K JIEKLMOHHbBIM, NPAKTUYECKUM 3aHATUAM, K hopMam TEKYLLErO U
NPOMEXYTOYHOIO KOHTPOSSI.

lMpeonoXeHHble B  pekoMeHJauusix 3adaHus  MNOo3BONAT  YCMEeWwHO oBnageTb
npodeccuoHanbHbIMM 3HAHUSIMW, YMEHUAMM N HaBblkaMW, 1 HanpasrieHbl Ha OPMUPOBaHNE

obLwux n npodeccnoHanbHbIX KOMMNETEHLUMWIA:

Ne | Bug camoctosTenbHon paboTol dopma KoHTpons Makcumans
n/n Hoe
Kon-BO
b6annos
1. PaboTa ¢ uctouyHnkamm YCTHbIN OTBET Ha 3aHATUMU 5

CocTtaBneHune aHHoTaLUumn

2. CocTaBneHune onopHoro koHcnekta | OnopHbIA KOHCNEKT 5

3. CocTaBneHue cpaBHuTenbHOM | CpaBHUTENBLHAA Tabnvua 5
Tadbnuubl

4, JTabopaTtopHbie paboTbl MCbMEHHbIN OTYeT 5
Pewenue 3agav NMncbMeHHbIN OTBET

6. YyacTtne B CTyZleHYecKux | Yyactue B onumMmnuagax | 5
onuMmnuagax. MYHMLMNANbHOrO,

permoHanbHoro,

Bcepoccuinckoro ypoBHS.




Mpy BbLINONIHEHUM CaMOCTOATENbHOM pPaboTbl OOy4YalLWMNCS CaMOCTOATENbHO
ocyulectBnaetr cbop, u3yyeHue, cucTemaTMsaumio M aHanu3 uHopmMauumuM, a 3aTem
odhopmnseT MHAOPMALMIO U NPeACTaBNseT Ha OLEHKY NpenogaBaTernia unum rpynnbl
MeToaunyeckme pekomeHaauum no pabote ¢ UICTOYHUKAMKU

PaboTa ¢ wuCTOYHMKaMM OCYLLECTBASIETCA C LUenbk npuobpeTeHus obydarowmmcs
HaBbIKOB CaMOCTOATENbHOrO M3y4yeHus y4vebHoro martepuana. Pabota ¢ uCTOYHMKaMu
ABNAETCA BAXXHOW COCTABIIAOLLEN NMPU NOLATOTOBKE K 3aHATUSIM.

[na noarotoBkM K YCTHOMY OMpocy HeobxogumMo npountatb TEKCT WMCTOYHMKA,
BblAENNTb FMaBHOE, COCTaBUTb NfiaH OTBETA, MOBTOPUTb TEKCT HECKONbko pa3. Ha yuyebHom
3aHATUM MNOSIHO, TOYHO, AOCTYMHO, NPaBWIbHO, B3aUMOCBA3AHO W JNOTMMYHO MU3NOXMUTb
mMaTepuarn, UnntcTpupyst Npun Heo6Xo4MMOCTN NPUMEPaMM.

PaboTa ¢ ICTOYHMKOM MOXET ObiTb NpeanoxeHa B oopMe aHHOTMPOBaHMA. AHHOTaLNSA
Nno3BonsieT cocTaBuUTb 0006LWEeHHoe npeactaBneHMe 06 MCTOYHUMKE. [nsi cocTaBneHus
aHHOTauun Heobxo4MMO OTBETUTL Ha CrieaytoLmMe Bonpochl:

1. damunusa aBTopa, NOfTHOE HauMeHoBaHne paboThbl, MECTO W rof U3gaHus.
2. Bug v3gaHus (ctaTbs, y4ebHuK, n np.).
3. Uenu n 3agayn nsgaHus.
4. CTpyKTypa nsgaHus u kpaTkmin o63op cogepxaHms paboTbl.
5. OcHOBHbIE NPOBNEMbI, 3aTPOHYThLIE aBTOPOM.
6. BboiBOAbI 1 NpeanoXeHns aBTopa no peLleHnto BbiaeneHHbIX Npobnem.
MCTOYHMK aHHOTMpOBaHMS onpefensieT npenogasaTenb, OH e OueHuBaeT

aHHOTauuMo, COaHHYO B MMCbMEHHOW (hopMme.

MeToamnyeckne pekoMeHAALMU MO COCTaBIIEHUIO ONMOPHOro KOHCNeKTa
OnopHbIA KOHCNEKT COCTaBMnseTCHa € uenbko 0600LeHns, cuctemaTtmsaumm U KpaTkoro
N3noXxeHns wnHgopmaumn. CocTaBneHMe OMNOPHOro KOHcrekTa crnocobectByeT ©Gonee
ObICTPOMY 3anoMMHaHMIO y4eBHOro maTepuana.
CocTtaBrnieHne OnopHOro KOHCMEeKTa BKOYaeT creayoLwme 4eNCTBUS:
N3yyeHne TekcTa yuebHOro matepuana.
OnpegeneHuve rmaBHOro 1 BTOPOCTENEHHOIO B aHaNM3MpyemMoM TEKCTE.
YCTaHOBMEHWE NOTNYECKOM NOCNeL0BaTENbHOCT MEXAY 3NIEMEHTaMM.
CocTaBrneHne xapakTepuCcTHKKN 3NIEMEHTOB Y4ebHOro MaTepmana B KpaTkon hopme.

BbiGop ONopHbIX CUrHanoB Ans pacCTaHOBKM aKLEHTOB.

2 L T oA

OdbopmneHe onopHOro KOHCMEeKTa.

OI'IOprIl7I KOHCNEKT MOXET ObITb npeacTtaBlieH B BUAE CXeMbl C UCNOJ1Ib3OBaHNEM



CTpesyioK AnAa onpegeneHna CBA3M MeXay 3rneMeHtTamMun; CUCTEMbl reOMEeTPUHEeCKnX cbmryp;
NOrMyYecKon NecTHULbI 1 T.4.

OueHkon OMOPHOIo KOHCNEeKTa MOXeT CITyXUTb Ka4eCTBO OTBETA, KaK CaMOro CtyaeHTa,
TakK N gpyrux CtygeHToB €ero MUcnoJjib3oBaBLUUX. I'Ipeno,anaTenb TaKKe MOXET MNMpoBepuUTb
ONOpHbIe KOHCIMEKTbI, CAaHHbIE B NMMCbMEHHOMN cbopme. ﬂ,OI’IyCKaeTCFI npoeegeHne KOHKypca Ha
cambln J'Iy‘-ILlJI/Iﬁ KOHCMEKT no cnegyrwmmMm Kputepnam: KpaTKOCTb CbOprI; JIOTMYHOCTb

N3NOXEeHUA; HArmaaHOCTb BbINOJIHEHNA; YHUBEPCATIbHOCTb COAEPKaHUA.

MeToamnyeckue pekomeHaaUMmM No COCTaBNEHUIO CPpaBHUTENTbHOM Tabnuubl

CpaBHutenbHasa Tabnuua cocTaBndeTcs C Lenblo BbISIBIEHUST CXOACTB, OTINYUMA,
NpenMyLLecTB U He4OCTaTKOB aHanM3npyemMblXx 06 BHEKTOB.

Kputepun ans coctaBneHusi cpaBHUTENbHOW Tabnuubl npegnaraeT npenogaBaTerb.
CTyOeHT, CcaMOCTOATESNIbHO CAOPMYNMPOBABLUMN  KPUTEPUM ONsi CPaBHEHMUs, nonyvaet
JONONHUTENbHbIE Bannsbl.

lMpoBepka U OUEHKa cpaBHUTENbHOM Tabnuubl OCyLEeCTBNAEeTCS npenogaBaTenieMm B

NUCbMEHHOWN hopme.

MeToauyeckue pekoMeHAaLMM NO BbINOSIHEHUIO NPAaKTUYeCKUX paboT

1. MoaroToBKY K KaKOOMy MpakTUYECKOMY 3aHSATMIO CTyAEeHTbl MPOBOAAT MO y4ebHUKY,
3anvcam B paboumnx TeTpaasix U pykoBOACTBY K MPaKTUYeCKUM paboTam.

2. PaboTbl opopMnsOT YepHUNamMmn OJHOro LBeTa akkypaTHbIM M pas3BopumBbIM MOYEPKOM.
FeomeTpuyeckne NOCTPOEHUS crieqyeT BbIMOMHATbL KapaH4aloM C MOMOLLbI YepTEXHbIX
WNHCTPYMEHTOB.

3. Bce paboTbl BbLINOMHAKTCA B TeTpaau ONs MPaKTUYECKUX 3aHATUIA, OTMevaeTca aara,
HOMep, Ha3BaHWe nNpakTU4Yeckon paboTbl, Liefb, KpaTkoe
onMcaHue 1 KpaTkue BbIBOAb.

4. MpurcTynas K BbIMNOJIHEHWIO, BHUMATENBHO M3y4YnTe MeToaM4eckne ykasaHus K pabore.

5. Yoenute BHMMaHve BONpocaM AN CAMOKOHTPOIS.

MpakTuyeckass paboTa cuyMTaeTcs BbINOSIHEHHOW, €CNM OHa COOTBETCTBYET KpUTEpUsiM,
yKasaHHbIM B npakTuyeckoin paboTe. Ecnn cTyaeHT umMeeT Nponyckn NpakTUYECKUX 3aHSATUI
MO YBaXMUTEMbHOW WMM HEeyBaXXUTENbHOW NPUYMHE, TO BbINOMHSET paboTy BO BpeMms

KOHCYNbTaLUuWIi, OTBEAEHHbIX rpynne no AaHHOW AUCLMMNIIUHE.



K npomexyToyHOW aTTectaumm Mo AUCUMNIMHE CTyOeHT [JornyckaeTcs npu  ycnosum
BbinonHeHus 6onbluen yactu (80%) npegyCMOTPEHHbIX NPOrpaMMon NpakTU4eckmx paboT Ha

OLEHKY HE HMXE «y[OBJIIETBOPUTESTIBbHO».

3apaHuAa Ans caMoCToATeNIbHOU paboThbl

MpakTnyeckasa pabota Ne 1

CpaBHEHMe CTPOEHUS KNETOK PaCTEHUI U XKUBOTHbIX

Llenb: 03HaKOMUTLCS C OCOBEHHOCTAMM CTPOEHUS KNETOK PAaCTEHUIN U KUBOTHbIX OPraHM3MOB;
nokasaTb NPMHUMNMANbHOE EOUHCTBO MX CTPOEHMUS.

Xopa 3aHATUSNA:
1. N3yunTb KpaTkme TeopeTuyeckme ceeaeHus;
2. BbINonHUTb 3aaHus:;
3. CoenaTb BbiBOA Mo paborTe;

4. MoarotoBuUThb 3aLLUMTY paboTbl MO KOHTPOTbHBLIM BOMPOCaM.

KpaTkue TeopeTnyeckne cBeaeHus:
CxoncTBO B CTPOEHUN KNETOK aykapuoT. Cenvac Henb3s C NOSHOW YyBEPEHHOCTbIO CKa3saTb,
Korga n Kak BO3HMKINa Ha 3emne xu3Hb. Mbl Takke TOYHO He 3HaeM, Kak nutanucb nepsble
XMBble cywecTBa Ha 3emne: aBTOTPOHO unu retepoTpodHo. HO B HacTosiuee BpeMsi Ha
Halwen nnaHeTe MUPHO COCYLLECTBYHOT NPEACTaBUTENM HECKONbKUX LL@pCTB XXMBbIX CYLLECTB.
HecmoTpa Ha 6onblioe pasnmume B CTPOEHMM M 0bpase KU3HU, O4EBUOHO, YTO MEXOY HUMU
cxoAcTB Oonblue, YeM pasfiMynim, U BCE OHU, BEPOATHO, MMEIOT OBLUMX NPEenKoB, XUBLLUUX B
panekon apxewnckon ape. O Hanuumm oOWMX «gedyliek» n «b6abywek» cBMOETENbCTBYET
uenbin psa obwux nNpuU3HaKoB Y KMETOK 3yKapuoT: MPOCTEMWUX, pacTeHun, rpuboB wu
XMBOTHbIX. K 3TUM Npu3Hakam MOXHO OTHECTH:
0OLWMI NNaH CTPOEHUSA KNETKN:

- Hanu4yme KNeTo4YHom MemMbpaHhbil,

- uuTonnasmbl, sapa, OpraHoMaos.;

- npuHUMNManbHoe CXo4CTBO NpoueccoB 0OMeHa BELLLECTB U SHEPIUN B KNETKE;

- KOAMpOBaHWE HacrneacTBEHHOW MHAOPMaLUK NPU NOMOLLM HYKITEUHOBLIX KUCIIOT;

- ©QOWNHCTBO XMMMWYECKOro COCTaBa KeTokK,;

- CXOAHble NpOoLEeCChI AeNneHNd KNeToK.
Pasnununsa B CTpOEHUN KIETOK pacTEHUN N XXUBOTHBDIX.
B npouecce aonouun, B CBA3M C HEOOMHAKOBbLIMWU YCITOBUSIMU CYLLECTBOBaHUA KNETOK

I'Ipe,EI,CTaBVITeJ'IeVI pas3rninyHbiIX UapCTB XWMBbIX CYyLlEeCTB, BO3HUKIIO MHOXXEeCTBO OTNNYUN.



CpaBHVIM CTpoeHne n Xn3HeaeAatelibHOCTb KITeTOK paCTeHMVI N XXMBOTHbIX. [MaBHOE OTNu4ne
Mexay KreTkaMm 3Tux OAByX LapCTB 3aKf4aeTCA B cnocobe nx nutanusa. Knetkn paCTeHMVI,
cogepXxalne xnoponsnacTtbl, ABIAKOTCA aBTOTpO(*)aMI/I, T. €. CaMN CUHTE3NPYIOT Heobxoanmble
Ona Xn3HeaeAateribHOCTU OpraHn4eCckKne BellectBa 3a CHeT JHeprun cBeTa B npouecce
CbOTOCI/IHTe3a. KneTKn >XMBOTHbIX — FeTepOTpOCbbl, T. €. ICTOYHUKOM Yyrnepoga aona CUMHTe3a
COBCTBEHHbIX opraHnM4yeckmnx BewectTB Ald HUX 4aBndAOTCA OpraHn4yeckmne BellecTBa,
nocrtynawuwune cC nuwen. AT Xe MnulleBble BewecTBa, HanpuMmep yrnesoAbl, CryXaTt And
XMBOTHbIX MCTOYHUKOM 3HEPIrunn. ECTb M VMCKNOYEHUS, TaKMe KaK 3efeHble XIryYTUKOHOCL b,
KOTOpble Ha CBETY CNOCOBHbI K d)OTOCI/IHTGSy, a B TeMHOTe T[MUTarTCA T[rOTOBbIMU
opraHn4yeckmmn BeLlecTBaMU. ,D,J'IFI obecneveHus C*)OTOCI/IHTe3a B KneTKax paCTean}i
coaepiaTtca nnactuibl, Hecyuine XJ'IOpO(*)I/IJ'IJ'I n apyrme nurmeHTbl.

KneTtouHas Teopua BKNno4aeT crefyrowime OCHOBHbIE MOJTOXKXEeHUA!

1. KnetTka — oanemeHTapHas eOuMHULA >KMBOro, crnocobHas K CaMOOBHOBMEHMIO,
camoperynauum u CcaMOBOCTPOU3BEAEHMIO 1 SABNAKOLANACA eAVHULEN CTPoeHus,

beHKLlI/IOHI/IDOBaHI/IFI N pa3BUTUA BCEX XNBbIX OPraHN3mMoOB.

2. KneTkn Bcex »uBbIX OpraHm3mMoB CXoAHbl MO CTPOEHUIKD, XUMUYECKOMY COCTaBy WU

OCHOBHbIM NPOoABINEHUAM XN3HEOEATENIbHOCTU.
Pa3MHOXeHMe KneTok nponcxogut nyTem aerneHund MCXOOQHOWN MaTepVIHCKOVI KNeTKW.

B MHOroknetoyHoMm opraHuMaMe KneTku crneuvanmavpytotcs no yHKUMsM n obpasytoT
TKaHW, W3 KOTOPbIX MOCTPOEHbI OpraHbl U MX CUCTEMbI, CBsI3aHHble Mexay cobou
MEXKITETOUYHbIMU, 'yMOparibHbIMU U HEPBHbLIMU
Xopa paboThbi:
1.3agaHna Ans caMOCTOATENBHOMO BbIMONMHEHUS:
1. CpaBHUTb KneTkn mexay coboi, 3apucoBaTb UX, 0603HAYUTL UX OpraHouabl U 4acTu
KNeTku.

YKnMBOTHas knetka: nrasmaTtuyeckas MeM6paHa; NMMHOLUETO3HbIEe MNY3bIPpbKX; LUUTOMMa3Ma,

SAAPO; AOPbLILKO; SOEPHbIN COK; XPOMOCOMbI; KNEeTOYHbIN ueHTp; AINC; pubocombl; Annapat
FoNbOXK; NMM30COMBbI; MUTOXOHAPWM; BKIHOYEHUS

PactutenbHas kneTka: KnetovyHasi CTeHKa; nnasmaTtmyeckas MeM6paHa;

A0p0; AAEPHbIN COK; XPOMOCOMbI; LIUTONNa3mMa; KNneTouHbli LueHTp; AMNC; pubocoMsl; Bakyonb

C KNNeTOYHbIM COKOM; XJ1oporJiacTbl; BKITIOYEHUA; NOpbI
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2. CxoacTBa U pasnuunsa 3aHecuTe B Npeanaraemyto Tabnuuy:

CxopcTBa: Pasnnuns:
1. PactutenbHas: PKnBoTHas:
2. 1. 1.
3. 2 2.
4. 3. 3.
5. 4 4.
nNr.Ao.
3. CpaBHeHWe KNeToK pacTeHUIA U KUBOTHbIX
[MpusHakm KneTka pacteHnn KneTtka XMBOTHbIX

. Cnocob nutaHus

. KneTtoyHasa cteHka

. MnacTtnabl

. CuHTes AT®

. 3anacHow yrnesoA

1
2
3
4. Bakyonun
5
6
7

Cnocob  xpaHeHusi  nuTaTenbHbIX|

BelLecTB

8. LleHTpronu

9. leneHwne




BOI'IpOCbI 0119 CaMOKOHTPOJIA:
1. B uyém NMpPpU4nHa cxoacrtea 1 pasrnnyimna paCTMTeﬂbHOVI N XXUBOTHOW KNETKN.
2. MonbiTanTechb 006 BACHUTD, KakK LUNa 3BONIOLMS paCTVITeJ'IbHOIZ N XKMBOTHOW KITETOK.

3. BbINULLNTE OCHOBHbIE MOMOXEHUS KNEeTOYHOM TEeopUun.

OTMeTbTe, Kakoe M3 NONOXKEHMI MOXXHO 060CHOBaTb NPOBEAEHHOWN paboToN.

Paspen 1 Yyenue o kneTke

Tema «OBmeH BeleCTB 1 NpeBpaLLeHne 3HEPTUM B KIETKeY.

MPAKTUYECKAA PABOTA Ne 2
PeweHune 3agay no teme: «HyknenHoBbIE KUCNOTbI».
Llenb: HayuuTbCsl  NPUMEHATb  TeOpeTUYecKne  3HaHus  (Mcnonib3oBaTb  MPUHLMN
KoMnnemeHTapHOCTU u npasuno Yapracdda) ona pewweHus 3agad no reme «HykneumHosble
KMCNOTbI», MOAENMPOBaTb NpoLEeCcc nepegadn HacneacTBEeHHON NHdopMaunmn, dopMmmpoBaTb
yMEHMEe CpaBHUBaATb N aHaNM3nMpoBaThb.
O6opyanoBaHue: cnpaBOYHblE JaHHbIE.
CnpaBoy4Hble AaHHbIE:
— OTHOCUTENbHaA MOJIEKYNiIpHasa Macca OJHOro Hykneotuga npuHumaeTca 3a 345
r/monb
- MoOnekynapHasa macca ogHon aMmHokncnoTbl — 110-120 r/monb
- pacctosiHMe wmMexay Hykneotugamu B uenn monekynel OHK (= anuHa opgHoro
HykneoTtnaa) - 0, 34 HM
- KOMMAeMeHTapHOCTb Hykneotngos: A=T; =L]
- npasuna Yapradpda:
2 (A)=2(T)
> (M) =2(1)
> (A+I) = 3 (T+Ll)
> - 3HaK CyMMbl
- uenn OHK yaoepxuBaioTca BOAOPOAHBLIMM CBA3SIMU, KOTOpble ObpasyrTcs mexay
KOMMMEMEHTAPHbIMU a30TUCTbIMA OCHOBAHUAMU: aAEHUH C TUMWHOM COEOUHSAIOTCS

AOByMA BOAOPOAHbIMU CBA3AMU, a T'YaHUH C ULUTO3UHOM - TPEMA.

Mpumep Ne1. Ha dparmeHte ogHon HutM [OHK Hykneotuabl  pacnosioXeHbol B
nocnegosatensHocTu: A-A-I-T-U-T-A-U-I-T-A-T.




OnpepennTte NpoueHTHOEe coaepXaHue BCexX HyKNeoTUaoB B 3TOM reHe U ero AfInHy.
PeweHue:

1) bocTpavBaem BTOPYHO HUTb (MO MPUHLMIMY KOMMIIEMEHTaPHOCTHN)
A-A-T-T-U-T-A-U-I-T-A-T

T-T-U-A-T-A-T-I-LU-A-T-A

2) > (A+T+U+M)= 24, na Hnx Y (A) =8 = > (T)

24 — 100%

8 — x % otcropa: x = 33,4%

3)Y (A+T+U+MN=24, m3unx Y (N =4 = (L)

24 — 100%

4 — x% oTcropa: X = 16,6%

4) monekyna HK gByuenoyeyHas, nO3TOMY AfNMHA reHa paBHa AnvHe ogHoum uenu: 12 « 0,34
= 4,08 (Hm)

Mpumep Ne2. B monekyne OHK Ha gonto umtngunoBbiX HykneoTungos npuxogutca 18%.
Onpepgennte NpoueHTHOE cofepXaHue Opyrnx HykneoTnaos B aton [HK.

PeweHue:

NU-18%=>T-18%, T.k. >(IN) = >(L)

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

Mpumep Ne3. B monekyne AHK o6HapyxeHo 880 ryaHMNoOBbIX HYKNeoTMAOB, KOTOPbIE
coctaBnsaT 22% oT obuiero yicna Hykneotmaos B aTton [HK. Onpegenure:

a) CKOMbKO ApYyrux Hykneotuaos B aTon OHK?

0) kakoBa gnvHa atoro oparmeHTa?

PeweHue:

1) > (MN= ()= 880 (aT0 22%)

Ha ponto gpyrux Hykneotngos npuxoantcsa 100% - (22%+22%)= 56%, 1.e. no 28%
[Ns BblUMCNEHUSA KONMMYECTBA 3TUX HYKNEOTUAOB COCTABNSEM

nponopuuto 22% - 880

28% - x otctoga: x = 1120

2) ona onpegenennsa anuHbl JHK HY)XHO y3HaTb, CKOMbKO BCErO HYKNeoTMAO0B coaepxutcsa B 1
uenu:

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

2000 - 0,34 = 680 (Hm)



Mpumep Ne4. [Nana monekyna OHK ¢ oTHocutensHon monekynspHon maccon 69000, 13 Hux
8625 npuxogutcAa Ha [[OMN0  afdeHWUNOoBLIX HYKNeoTuaoB. Hanaute KonmyecTBO BCeX
HykneoTtngos B aton [JHK. Onpegenunte gnnHy aToro pparMeHTa.

PeweHue:

1) T.k. OoTHOCUTENbHAA MONEKynspHasi Macca OAHOro Hykneotuaa npuvHumaeTcs 3a 345
r/Mmonb, TO

69000 : 345 = 200 (Hykneotupos B [HK)

8625 : 345 = 25 (apeHnnoBbIX HykneotTuaos B aton [HK)

2) > (r+U) =200 — (25+25)= 150, T.e. ux no 75.

3) 200 HykneoTnaoB B ABYX Uensx => B ogHon — 100.

100 - 0,34 = 34 (HMm)

Mpumep No5 [iBe uenn OHK yaepxwuBarotca gpyr npoTuB Apyra BOOOPOOHLIMU CBA3AMM.
Onpenenute 4Mcno ABOWHBLIX M TPOWHbIX BOAOPOAHbIX cBsA3len atonm uenn [OHK, ecnu
N3BECTHO, YTO HYKNeoTUaoB ¢ TUMMHOM — 18, ¢ ymto3mHoMm — 32 B 0beunx uenax AHK.
PeweHue:

1) TUMMH C afEeHNHOM COEaVHSAITCA ABYMSA BOAOPOLAHbIMU CBA3sIMU. ECnn HykneoTnaos ¢
TUMUHOM — 18, TO aAeHUNOBbLIX HYKNeoTuaoB Toxe 18. CnegoBaTenbHO, MEXOY HUMU
BO3HMKaeT 18 ABONHbLIX BOAOPOAHbIX CBSA3EN.

2) LINTO3KMH € ryaHMHOM COeanHATCS TPeEMSA BOAOPOAHBIMU CBA3AMU. Ecnn HykneoTnaos ¢
LMTO3MHOM — 32, TO C ryaHMHOM Toxe byaeT 32. 3Ha4nT Mexay HAMKU BO3HUKAET 32 TPOKrHbIe

BOAOPOAHbIE CBSA3MN.

3agaun onga caMmocToaTenbHOM paboTol

3apaya Ne1.

Ha dparmeHTe ogHon HUTKM OHK HykneoTuabl pacnonoXxeHsl B nocnegosatenbHocTu: A-A-I-
T-U-T-A-U-I-T-A-T. Onpenennte npoLEHTHOE coaepXaHne BCEX HYKEOTUAO0B B 3TOM reHe n
ero AnviHy.

3apaya Ne2.

B monekyne OHK Ha gonio umMtmaunoBbix HykneotuaoB npuxoautca 18%. Onpepenute
NPOLIEHTHOE coaepXxaHue apyrux Hykneotnaos B aton HK.

3apayva Ne3

B monekyne HK o6HapyxeHo 880 ryaHnnoBbIX HYKNEOTMAOB, KOTOPble COCTaBnAT 22% OT
obuiero umcna Hykneotuaos B aton [HK.

OnpepenuTe: a) CKONMbKO ApYrnx Hykneotnaos B aton JHK?



6) KakoBa AfiMHa 3TOro oparmeHTa?

3apaya Ne4. [laHa monekyna OHK ¢ oTHocutensHon mornekynapHon maccon 69000, n3 Hux
8625 npuxogutcAa Ha [OON0 afdeHWNOoBbIX HYKNeoTMAoB. Hamgute KonmnyectBo BCeX
HykneoTngos B aton [HK. Onpegenvte anvHy aTtoro pparmeHTa.

3apaya Ne5. B monekyne OHK TumuHoBble HykneoTugbl coctaBnawT 10% ot obuiero
konuyectea. Onpefenntb NPOLEHTHOE coaep)KaHue ApYrux BUOOB HYKNeoTUO0B.

3apaya Ne6. Onpepenute anuHy dparmeHta OHK, ecnu ee uenoyka coctout u3 350
ryaHnnosbiX U 300 TUMWMHOBBLIX HYKNEOTUAOB.

3apaya Ne7. B monekyne OHK Haxogutca 1250 HykneoTMaoB ¢ TUMMHOM, YTO COCTaBnseT
20% o1 nx obwero yncna. OnpegenuTe, CKOMbKO HYKNEOTUAOB C afieHUHOM, LUTO3UHOM U
ryaHMHOM cogepXxutcsa B otgenoHocTn B Monekyrne AHK. OTBeT nosicHuTte.

3apaya Ne8. B coctaB monekynsl JHK BxoguTt 286 ryaHunoBbIX HykreoTuaa, a Macca Bcex
TUMUHOBbLIX HyKneoTuaoB coctaendet 28980. Onpegenute KONMMYECTBO BCEX HYKNEOTUAOB U

MonekynspHyto maccy mornekynsl JHK.

Paspen 1. YuyeHue o knetke

Tema «OOMeH BELLECTB 1 NPeBpPAaLLEHNE SHEPTUN B KITETKEY.

NMPAKTUYECKAA PABOTA Ne 3

PeweHue 3agay no teme: « OOMeH BeLLeCcTB»

Llenb: npogomkute ¢opmMupoBaHMe 3HaHMM 00 OCHOBHOM npouecce oOMeHa BeLlectB —
OunocuHTese 6Genka; 06 OCHOBHbIX 3Tanax 3HepreTudeckoro obmeHa; wucnonb3ys
TeopeTuyeckne 3HaHusa no teme «ObmMeH BeLlecTB», oTpaboTaTb YMEHUS yYalnxcs pelatb
3a4a4n No MOSEKYNSAPHON reHeTuKe.

O6opynoBaHue: Tabnuua reHeTM4eckoro Kkoga, tabnuua ¢ nosHbIMM Has3BaHMSIMW ABaguaTu
aMUHOKUCIOT, BXOASLWMX B cocTaB 6enkoB.

Tabnuya eceHemu4yeckoeo koda

BTopoe ocHoBaHue
[MepBoe TpeTbe
OCHOBaHue OCHOBaHue

Y (A) L () A(T) (L)

®eH Cep Tup Linc Yy (A)
Y (A) deH Cep Tup Linc L (N

Jlen Cep - - A (T)




Nen Cep - Tpwu (L)
Nen Mpo e Apr Yy (A)

L () Nen Mpo /[ Apr L (N
Jlen Mpo nH Apr A (T)
Jlen Mpo nH Apr ()
Nne Tpe AcH Cep Y (A)

A(T) Wne Tpe AcH Cep L (N
Wne Tpe Jlns Apr A (T)
MeT Tpe Jlns Apr ()
Ban Ana Acn nu Y (A)

() Ban Ana Acn nu L (N
Ban Ana ny [nn A (T)
Ban Ana ny [nn ()

Headuyampb amuHoKucriom, 8xo0suux 8 cocmas berikos

Cokpall. Ha3B. AMUHOKMCOTa Cokpali. Ha3B. AMUHOKMCIIOTA

Ana AnaHuH Jlen NenyunH

Apr ApPrmHuH Jlnz JInsnH

AcH AcnaparuH MeTt MeTnoHuH

Acn AcnaparnHoBas K. Mpo MponuH

Ban BanuH Cep CepuH

e MctnguH Tup TUpO3nH

[nun [vumH Tpe TpeoHuH

nH [nyTamuH Tpu TpuntodaH

ny [yTaMmmnHoBas K. deH deHunanaHuH

hne N3onenuymH Linc LinctenH

TeopeTunyeckne ceeneHmnA

[eH — aT10 yuactok [OHK, koaupytrowmi onpeneneHHoin 6enok. Manewnwee u3MeHeHue
ctpyktypbl [OHK BegeT Kk m3aMmeHeHusaMm 0Oenka, 4TO B CBOK oO4vepenb M3MEHSIET Uuenb
OMOXMMMYECKNX PEaKUNI C ero y4yacTnem, onpeaensowmx ToT UM MHOW NPU3HaK UNn cepuro
NPU3HaKoB.

lMepBnyHas cTpyktypa 6enka, T.e. NOCNeOoOBaTENbHOCTb AMWHOKUCIIOTHBLIX OCTaTKOB,

3awundposaHa B [OHK B Buae nocnegoBaTenbHOCTU a30TUCTbIX OCHOBaHWM ageHuHa (A),



TumnHa (T), ryanuHa () v umtosmHa (U). Kaxpgas ammHoKucriotTa KoaupyeTcs OOHOW Unu

HECKOJIbKMMU nocnenoBatesibHOCTAMU U3 TPEX HYKINEeOoTUAO0B — mpurijiemamu (KoQoHamu).

CuHTesy Genka npegwecTtByeT nepeHoc ero koga ¢ AHK Ha nHdopmaumnoHHyto PHK (MPHK) —

mpaHcKpurnuus. I'Ip|/| TpaHCcKpununn BbINOJIHAETCA npuHUUN OOMOJTHEHUA, nnm

komnnemeHTapHoctu: A, T, I' n L B JHK cooTtBeTcTBytOT VY (Ypauun), A, L n I B nPHK.
HenocpeactBeHHO cuHTE3  0Oenka, WM mpaHcasuus, npoucxoauT Ha  pubocowme:
aMWHOKUCAOTLI, NogHOCUMblIE K pubocome cBoumMn TpaHcnopTHeiMn  PHK  (TPHK),
COEOUHATCA B NONUNENTUAHY Uenb 6enka COOTBETCTBEHHO TpunneTam ocHoBaHu MPHK.
OpHo3HayHas cBSA3b Mexay nocregoBaTenbHOCTAMU HykneoTngos B JHK n ammnHokucnot B
nonvnentTMgHon uenu 6enka nNo3BoONseT MO OAHOM U3 HUX onpeenuTb Apyryt. 3Has
nameHeHuns B [1HK, MOXXHO ckasaTtb, Kak UIBMEHUTCS NepBUYHAsa CTPyKTypa bernka.

an/I peweHnn 3agad 3TOoro Tuna HeoOXoAMMO MOMHUTL U 00s3aTenbHO YKasblBaTb B

NnoACHEeHNAX cneayliliee:

- Kaxxgasi aMMHOKMCNOTa AocTaBnsietcss kK pubocomam ogHom TPHK, cnepoBaTenbHo,
KONIMYEeCTBO aMMHOKMCIIOT B Genke paBHO KonmyectBy Monekyn TPHK, yyactBoBaBLux B
CuHTe3e bernka;

- KaXkgass aMMHOKMCIIOTa KoaupyeTcs Tpemsa Hykneotungamum (OOHUM TPUNMETOM, Wn
KOOOHOM), NO3TOMY KOSIMYECTBO KOOMPYIOLIMX HYKNeoTUAoB Bcerga B Tpu pasa bonblle, a
KONMYEeCTBO TPMNNETOB (KOAOHOB) PaBHO KONMYECTBY aMUHOKUCAOT B Berke;

- kaxpgaa TPHK umeeT aHTMKOOOH, KoOMmMnemeHTapHblin kKogoHy WPHK, noatomy
KONIMYECTBO aHTMKOAOHOB, a 3Ha4uT 1 B Luenom monekyn TPHK paBHO konnyecTBy KOOoOHOB
nPHK;

- nPHK komnnemeHTapHa ogHon n3 uenen OHK, noatomy KonmMyectBO HyKNeoTUAOB
nPHK pasHo konunyectBy Hykneotngos [OHK. KonunyectBo TpunneTos, pasymMeeTcs, Takke
OyneTt oANHaKOBbIM.

[pumep Nei. ®parmeHT Monekynbl [OHK coctouT n3 HykneoTugoB, pacrnofioXKeHHbIX B

cnepytowen nocnegosarenbHocTn: TAAATITLAALLLL.

Onpepenunte coctaB W NocnegoBaTeNlbHOCTb  aMWHOKUCAOT B NOMMNENTUOHOW  LienMu,
3aKoOUPOBaHHOM B 3TOM y4acTKe reHa.

PeweHue:

1) BeinucbiBaem Hykneotnasl [JHK n, pasbusasa nx Ha TpunneTbl, Nosly4aem KO4OHbI Lienu
monekynbl AHK: TAA-ATI-ITUA-ALIL]L.

2) CocraBngem Tpunnetbl MPHK, komnnemeHTapHble KogoHam

OHK, n 3anncbiBaem nx CTPOYKON HMXKE:

OHK: TAA-ATI-TUA-ALL

Tabnuua reHeTu4eckoro Koaa



nPHK: AYY-YAU-UIY-YTIT.

3) Mo Tabnuue KOAOHOB onpefensieM, Kakas aMMHOKMCNOTa 3akogupoBaHa KaXAblM
TPMNIEeToM

nPHK: Une—Twnp—Apr—Tpn.

Tabnuua reHeTn4eckoro Koaa

[Npumep Ne2. dearmeHT MOJnEeKyInbl CcoOoepPXNUT aMUHOKUCIIOTbI: acnaparmHoBasa KUCIOTa—

anaHMH—MeTUOHMH—BaIVH.
Onpepenure:

a) CTPyKTypy yyacTtka monekynbl JHK, kogupytowiero aTy nocnegoBatenibHOCTb aMUHOKUCIIOT;
0) konn4ecTBo (B %) pasnunyHbIX BUOOB HYKNEOTUAOB B 3TOM y4acTKe reHa (B ABYX Lensix);

B) ANMHY 3TOrO y4YacTka reHa.

PelleHue:

1) Mo Tabnuue kogoHoB Haxoamm TpunneTbl MPHK, kogupytowme kaxayo 13 ykasaHHbIX
aMMHOKUCIOT.

Benok: Acn— Ana— MeT— Ban

nPHK: TAU-TUA-AYT-TYY

Ecnv amnHokmMcnoTe COOTBETCTBYIOT HECKONBKUMM KOQOHOB, TO MOXHO BblOpaTth Ntobon u3
HUX.

2) Onpegendem ctpoenne Tom uenovkn OHK, kotopasa kogmpoBana ctpoeHue MPHK. [Ons
3TOro

noA KaxxablM KogoHoM Mosiekyrbl MPHK 3annceiBaem KoMnnemMeHTapHbI eMy KOAOH
monekynbl AHK:

1-a yenb OHK: UTr-UrT-TAL-LAA.

3) Utobbl onpegenntb Konu4ecTBo (%) HyKNeoTnaoB B 3TOM reHe, Heob6xoaAnMo, NCNosb3ys
npuHUmMNn komnnemeHtapHoctn (A-T, -L]), goctpouTb BTOPYHO Lenb OHK:

2-a uenb OHK: TAU-TUA-ATI-ITT.

Haxoaum KonmyecTBo HyKNeoTUAOB B ABYX Liensx — 24 HykneoTuaa, us Hux A = 6.
CoctaBngaem nponopumto: 24 Hykneotnga — 100%

6 HykneoTnaoB — x% x = 25%.

Mo npasuny Yapragpda konndectso ageHnHa B mosiekyrne [JHK paBHO konnyecTBy TMMUHA, a
KONNYeCTBO ryaHWHa paBHO KONMMYeCTBY LUNTO3UHA. [1oaToMy:

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

L+ =100% — 50% = 50%. U =T = 25%.

B) Monekyna HK Bcerga gsyxuenoyeyHas, ee AnvHa paBHa gnvHe ogHou uenu. nuHa
Kaxxgoro Hykrneotuaa coctasnset 0,34 HM, cnegoBaTenbHO:

12 HykneoTnaos x 0,34 = 4,08 HMm.



[Tpumep Ne 3. Benok coctont 13 158 amuHokucnoT. Kakyo OnnHY nmeeT onpenenstoLwmnn ero

reH, ecrnv paccTtosiHe Mexay OBYMS COCeAHVMMW HyKreoTuaamu B CnuparnbHOM Moriekyre
JHK coctaBnget 0,347

PelwweHue:

1) T.k. KaXXgaa aMUMHOKMUCIIOTa KOAUPYETCH TpeMs HyKreoTuaamu, To:

158 x 3= 474 (HykneoTnaa)

2) Haxogum gnvHy reHa: 474 x 3,4= 161,16 (Hm)

[lpumep Ne 4. B cuHTe3de 6enkoBor Monekynbl npuHsanuM ydactne 145 monekyn T-PHK.

Onpepgenute uucno Hykneotugos B U-PHK, reHe [OHK n KonuyectBo aMWHOKUCHOT B
CUHTE3NpPOBaHHOW Mosekyne berka.

PeweHue:

1) T.k. kaxxgas T-PHK nepeHocuT 1 aMMHOKUCIIOTY, TO YNCIO aMUHOKUCIIOT B AaHHOM Bernke =

145.

2) Tak Kak Kaxxgas aMMHOKUCIOTa KOAUPYETCA TPEMS HYKIeoTugamMm, TO YNCIO HYKNeoTnaoB
B

n-PHK 6yget: 145 x 3= 435.

3) T.k. n-PHK cuHTtesnpyetcs no Hutmn AHK, To yncno Hykneotngos B ogHon Hutn OHK = 435,

a B AByx uenax 435 x 2=870.

[Tpumep Ne 5. B puccummnsaumio setynmuno 10 monekynbl rroko3bl. Onpegenntb KONM4ecTBO

AT® nocne rnukonusa ,nocrne 3HepreTMYeckoro atana u CyMmMapHbii adpekT
AnccumMmnauunn.

PelieHne:

3anuwem ypasHeHue rnukonuda C6H1206 = 2 MNBK +4H + 2 AT®. MockonbKky 13 ogHou
Monekynbl obpasyetcs 2 monekynbl NBK n 2 AT®, cnepoBaTtenbHo, cuHTesmpyetcs 20 ATO.
[Mocne aHepreTn4eckoro aTana gunccnmunaunmn obpasyetca 36 monekyn AT®( npu pacnage 1
MOSEKynbl [NOKO3bl), cnegoBaTenbHO, cuHTesnpyetca 360 AT®. CymmapHbin adpdekT

ancemmunaumm paseH 360+ 20 = 380ATO

3agayum Ang caMoCTOATENbHOMO peLLeHUs:

1. B guccmmunaumio Bctynuno 15 monekynbl rnioko3sl. Onpegenutb konnvectso AT® nocne
rIMKONM3a, Nocne 3HepreTMYeckoro atana U CyMMapHbin - 3pdekT ANCCUMUIALINN.

2. @®parmeHT ogHom w3 uenen [OHK wumeer cnegytowee ctpoenue: TTUTUTAMLUTTL,.
MocTponTe Ha Hen u PHK n onpegennte nocrnegoBaTesibHOCTb aMUHOKUCIIOT BO (pparmeHTe

Monekynbl 6enka.



3. ®parment [OHK coctout u3 72 HykneotugoB. Onpegenute 4YUCNo TPUMMETOB WU
Hykneotmgos B M — PHK, a Takke KonMyecTtBO aMMHOKUCIIOT, BXOOALWMX B COCTaB
obpasytouerocs 6enka.

4. Xvimunyeckoe uccriegoBaHue nokasano, 4to 30 % obuwero yncna HykneoTUAoB AaHHOW
nHgopmauyunoHHon PHK npuxogutca Ha ypauun, 26 % - Ha untosuH, 24 % - Ha ageHuH. YTto
MOXHO CKasaTb O HYKNeOTUOHOM COCTaBe COOTBETCTBYHOLLEro yyacTka asyxuenodeyHon OJHK,
CNnenkom c Kotoporo siensietcsa n-PHK?

5. NonunenTtngHas uenb ogHoro 6ernka XMBOTHbIX UMEET crieayroLiee Havyano: JiM3mH —
rnyTaMmuH — TPEOHWH — araHuH— anaHuH — anaHuH — JIM3KWH...

C kakon nocrnenoBaTesibHOCTM HYKNEeOoTUOOB HavMHaeTCs reH, COOTBETCTBYHOLMWA ITOMY
benky?

Hangute anuHy gaHHoro yvactka JHK.

6. ®parmeHT OHK nmeet cneayroluyto nocrnegosatenibHOCTb HykneoTngos ArUUMALTTILL,.
YcTaHoBUTE HYKNEOTUAHYK nocnegoBatenbHocTb T — PHK, kKoTopas cuHTesupyetcs Ha
AaHHOM parMeHTe, U aMUHOKUCIOTY , KOTopyto ByaeTt nepeHocuTb aTta T- PHK, ecnun Tpetun
TpunneT cooTBeTCcTBYeT aHTuMkogoHy T- PHK.( AHTUKOOOH COCTOMT M3 Tpex HyKneoTuaos,

KOTOpble KOMMNIIEMEHTapHbl O4HOMY 13 KOgOHOB U -PHK).

Pasgen 2. OpraHunam. Pa3amMHOXeHWe n nHaMBuayanbHoe pasBuTMe OpraHM3MoB

Tema «OpraHnam — eanHoe Lenoe»

NMPAKTUYECKAA PABOTA Ne 4

CpaBHUTEmNbHasn xapakTepucTka MnTo3a 1 Meosa.

Llenb: ®opmmpoBaHne 3HaHW O MEXaHW3Max MUTO3a M MeNo3a; packpbiTue ocobeHHocTeN
NPOTEKaHUS KaXXgon dpasbl MUTO3a M Meno3a, 3akpensieHne 3HaKOMbIX MOHATUM MO OaHHOW
TeMe, YCBOEHNE TEPMUHOIIONMN; CPaBHUTENbHANA XapakTepucTuka MmMTo3a n Menosa.

Xopa paboTbi:

TeopeTnyeckne ceegeHnNA

Mumo3 - cnocob® feneHus aykapuoTMYECKMX KNEeTOoK, Npu KOTOPOM Kaxaas u3 ABYX BHOBb
BO3HMKAIOLLMX KMNETOK NONyYaeT reHeTUYEeCKUA maTepman, WOEHTUYHbIA NCXOAHON KIeTke.

MwuTo3

Mpodrasa cnvpanusaumsi XpoMocom (yKkopadmBaroTcs), sgepHas obonodka u
SOPbLILKO pacnagaltTcd, LEHTPUONM pacxogdtrcs K nomwcam  u

dopmmpyeTcsa BepPeTEHO AeNeHuns




MeTtadpasa pacrnorno)XeHne XpoMOCOM B MIOCKOCTM 3KBaTOpa, KMEeTKU COCTOAT U3
ABYX  CECTPUHCKMX  XpOMaTud,  COEAMHEHHBbIX  LIeHTPOMEpOW

(nepeTspkkon)

AHadpasza LLEHTPOMEpPbl [OEnsiTC, CECTPUHCKME XpomaTuabl BCEX XPOMOCOM
OOHOBPEMEHHO OTAensAlTCs Apyr OT Apyra W pacxoasTtcs K

NPOTUBOMNOJIOXKHbIM MOJIFOCaM KIEeTKHU

Tenodgasa dopmmpyetca 060s5I0MKa HOBLIX s4ep (3aBepliaeTca KapUoKUHe3);
AECnUpanuayoTca XPOMOCOMbI M BOCCTaHaBNMBAETCS  SOPbILLKO;

NPOUCXOAUT pasferieHne KNeTkn Ha aBe AodYepHue (LMTOKUHES)

MunTo3 — npouecc HenpsiMoro AerfieHUs COMaTUYeCKUX KNeToK 3yKapuoT, B pesyrbTaTe
KOTOpOro:
- obpasyloTca aBe OOYepHME KNEeTKN, coaepkaline CTOSbKO Ke XPOMOCOM, CKOJSTIbKO UX
ObINI0 B MaTEPUHCKON KNeTke, T.e. 06pasyoTcsa KNeTkn, MAEHTUYHbIE POANTENBCKOWN.
- B HoOpmanbHbIX YCMOBMAX HUKAKMX W3MEHEHUN T[eHeTUYeCcKon MWHdopMaumMm He
NpPoOnCXoauT, NO3TOMY MUTOTMYECKOE AeNneHne nogaepXuBaeT reHeTUYecKy CTaburbHOCTb
KNeTKu.
- MwuTO3 NexmnT B OCHOBE poCTa.
- MuTO3 NexunT B OCHOBE BECMNONOro pasMHOXEHMS.
- Bnarogaps MMTO3y OCYyLLECTBNATCA NPOLECCHI pereHepaunm n 3ameHbl OTMUPaKLLNX
KneToK
Medo3 - ocobbii cnoco® pfeneHust 3yKapuOTUYECKUX KIeTOK, B pesynbTaTe KOTOopOoro
XPOMOCOMHbIN HABOP YMeHbLLAeTCa BABOE.
Mewnoa BknioyaeT B cebs 2 nocnegoBaTtenbHbiX AeneHunsa. VIHTepdasa mexgy Humm nnbo
OYeHb KopoTkasi, Nnbo oTcyTcTBYeT Boobuwe. Kaxxgoe n3 asyx genenun (I n Il) coctont ns 4-x
da3s (Kak n MMTO3).
| JEJIEHVE
MPODASA | (46 xpomocom, 92 [IHK) - XxpoMOCOMbI YNNOTHAKTCA, FOMOSIOMMYHbIE XPOMOCOMBI
nNpubnuxarTcsa Apyr K Apyry o4YeHb 6IM3KO - KOHBIOrMpytoT. Bo BpeMsi KOHbloraunm mMoxeT
NPOUCXOAUTb KPOCCUHIOBEP, T.€. XPOMOCOMbI OOMeHMBAlOTCH y4yacTkamu. B pesynbTtaTte
NosIBMAIOTCA HOBble KOMOMHauuMM npusHakoB. B koHue npodasbl ncyesawT AOPbILKK,
paspyLlaeTca aaepHast 06onoyka, HauMHaeTca (hopMnpoBaHMe BepeTeHa AeNeHus.
META®ABA | - XpOMOCOMbI, OKa3aBLUMCb B LMUTOMNMA3Me, BbICTPAMBAKOTCA MO «3KBATOPY»
KNeTKu, K X LLeHTpoMepaMm NpUCOEaUHSAIOTCA HATU BepeTeHa AeNneHus.
AHADASA | - romMonorMyHble XpPOMOCOMbI Ha4YMHaT pPacxoauTbCA K MOMKOCaM  KIEeTKW.

Kaxkgas xpoMocomMa COCTOUT 2-X NMOMOBMHOK - XpOMaTuA,.



TENO®ASA | - xpoMmocombl aecnupanuaytotcd, hopmmpyeTca agepHas ob6onodka, HaunHaeT
agenutbcsa umtonnasma. Obpasyromes 2 Krnemku ¢ OOUHapHbIM (2arfioudHbIM) Habopom
XPOMOCOM.

NHTepdasa kopoTkasa nnu noytn otcytcreyet. Yasoenue AHK He npoucxoaumT!

| JEJIEHVE

MPO®ASA Il (23 xpomocomsl, 46 OHK) - xpoMoCOMbI YyNNOTHATCA, SAPLIWKA YMEHbLIAIOTCA

N ncdesalT, aaepHas oborioyka pacnagaeTcsa Ha pparMeHTbl, Ha4YMHaeT opMmnpoBaTbCs
BepeTeHo AeneHus.

META®ABA Il - 3aBepwaetcd  QopmMuMpoBaHMe  BepeTeHa  AerfeHnd,  XPOMOCOMbI
BbICTPaMBaKOTCA MO LEHTPY KNETKNU, K HUM NPUCOEONHSIOTCA HUTU BepeTeHa AeNneHus.
AHA®ASA |l - xpomaTuabl OTAENMbHbLIX XPOMOCOM PacxodaTcs K pa3HbiM MNOIK0CaM KMeTKMU.
TEJTO®ASA Il - XpoMOCOMbI CHOBa [ecnupanuayrloTcsl, BepeTeHO [efleHus uc4yesaer,
opMUPYOTCA AAPBLILLKK U saepHaa obonoyka. Jenntcs yutonnasma. B pesynbTaTe BTOPOro
aeneHns obpasyroTcsa KNeTkM ¢ OAUHapHbIM (ranfioMaHbiM) HAabopoM XPOMOCOM, HO Kaxkoas
XpoMocoma cocmoum u3 00HoU xpomMamuosbl.

Buonornyeckoe 3HavyeHne menosa:

- 06pasyoTcs KNeTkM ¢ ogMHapHbIM HABOPOM XPOMOCOM.

- obecneymBaeT HacneaCcTBEHHYD M3MEHYMBOCTb OpraHM3MoB 6rarogaps KOHbiorauuu u

KPOCCUHIoBepY.

3apaHne: Ha OCHOBE MOMYyYEeHHOM WHGOPMauuK, 3anonHUTb Tabnuuy «CpaBHUTENbHas

XapakTepucTMka MMTO3a U Melro3a

CpaBHeHune MwuTto3 Mewnoa
Cxo0cmea 1.
2.
Pasznu4yus
1. Yucno
5 AernexHue. AeneHuns
aeneHun
2. MeTtadhasa

3. KoHblorayusa




4. NnTepdasa

5. Wtor Ob6pasytoTca O6pasytotca
aerneHvs KNeTKn (CoMaTuyecKne KneTkun). | KreTKu (MoroBble KNeTKu).
6. Foe [lpowucxogut B [lpoucxoant B Cco3peBarLLmnx
NpOnCXoamuT? KneTkax KneTkax
7. Buornoru

Yyeckoe

3HayeHn

e

Pasgen 2. OpraHmam. PasmHoXeHne 1 niameuayansHoe passutne opraHM3MoB

Tema «HomMBMAOyanbLHOE pasBUTUE opraHM3mMa»

NMPAKTUYECKAA PABOTA Ne 5

BbisiBneHne n onncaHne npmMsHakoB CXOACTBA 3apodblllen

YyenoBeka 1 ApYrnx no3BOHOYHbIX,

KaK [loKa3aTerbCTBO NX 3BOSHOLMOHHOIO poAcTBa

Llenb: BbISBUTBL 1 onNucaTb NPU3HAKW CXOACTBA 3apoblller YenoBeka n Apyrmx Nno3BOHOYHbIX
Kak JoKa3aTenbCTBO MX 3BOSMOUMOHHOIO poactsa. dopMmpoBaTh NpaBUiibHOE OTHOLUEHUE K
npoueccy obpasoBaHusi IMOpPMOHA Kak K pasBuTuio 6yayLiero XXmBoro opraHn3ma.

Xopa 3aHATUA:

1. N3yunTb KpaTkme TeopeTnyeckme ceeeHus;

BbisiBUTb 4epTbl CxOACTBA 3apobllliert YerioBeka U ApYyrmx Mo3BOHOYHbIX. BbisiBUTE 4YepThl
pasnuuns 3apoplllen Yenoseka ¢ 3apofbilwamu cBuHbM. O YeM CBUOETENbCTBYIOT CXOACTBA
N pasnunuus 3apoapblien?

2. Choenartb BbiBOA, MO paboTe;

3. MoaroTtoBuTb 3aWmMTy paboThbl NO KOHTPOSbHBLIM BOMPOCaM.

TeopeTnyeckne ceegeHus:

OcHoBHble aTanbl aMOPUOHANBHOIO PasBUTUS.

AdpobneHne - ctagus pasBuUTUS, B XOA4E KOTOPOW OOHOKMNETOYHbIN 3apogpiw (3urota) B
pesynbTate nocnegoBaTenbHbIX MUTOTUYECKMX OENEeHUN CTaHOBWUTCA MHOMOKIETOYHbIM,
pasfensascb Ha KneTkn Bce 6onee menkoro pasmepa - 6s1acmomepenl. o mepe apobnexus,

pbIXIO nexale GnactoMepbl pacnonaralTca Bce 6onee KOMMakTHO, a 3apofblil



npuobpeTaeT BMA NNOTHOrO cdepmyeckoro obpasoBaHust - MOpysibl. B aanbHenwem BHYTPU
3apogpbiwa  dopMmupyeTcsa nonoctb - bracmouesib. Takon 3apofblll, W3BECTHbIA  Kak
b6r1acmouyucma, COCTOUT U3 Crost NeXallunx CHapY>XU KIeToK, KOTopble B JaNbHENLEM BONAYT
B COCTaB nnaueHTbl, n PacnosIOXKEeHHbIX BHYTpU 3apogblwa KneTok
ambpuobriacma, nnnu 8HympeHHel Kemo4YyHoU Macchl, KOTopble AadyT Hayano COBGCTBEHHO
Teny 3apogpllua.

MacTpynaums - npouecc npespalleHns OgHOCNONHOIo 3apobia B ABYXCnonHbIn (I dasa), a
3atem n B TpexcrnovHbin (Il ¢pasa). OTrpaHuYeHHble Opyr OT Apyra Crou 3apodpbla,
M3BECTHbIE KaK 3apodbiiesbie 7ucCmKuU, o0bpas3ylTcs B pesynbTaTe HanpaBfieHHOro
nepemeLleHns n nepepacnpeneneHns KneTouyHbIX MacC BHYTPW 3apoabila Ha ¢oHe
NPOOOSKAOLWErocss pPasMHOXEHUSA KNeTok. acTpynsumio, a Takke CregyloLllyio CcTaguio
amMbpuoHarnbHoro passutna (obocobneHve n gudpdepeHUMpPoBKY 3a4aTkoB) YOOOHO n3yyaTb
Ha MoAenbHbIX 0OBbEKTAX - KyPUHbIX 3MOPMOHAX, KOTOpPblE MO CBOEMY CTPOEHMIO CXOLHbI C
3apoAbillamMn MIAEKONUTAKLNX XKUBOTHbBIX 1 YenoBeka Ha COOTBETCTBYHOLLMX aTanax. | dasa
racTpynsiumm npoTekaeT MexaHM3MOM AdenamMvHaumm M NpuMBOAMT K (POPMMPOBAHWUIO OBYX
3apoAblLEBbLIX JIMCTKOB - Hapy»HOro, 6onee TONCTOro M TOHKOro BHyTpeHHero. B xoge I
dasbl racTpynauum BCNeacTBME HanpaBfieHHOW W BbICOKOYNOPSAAOYEHHOW MUrpaumm
KNeTo4yHoOro mMartepuwana u3 anuvbnacrta B NPOCTPAHCTBO MeXAy HapyXHbIM U BHYTPEHHUM
nnctkamm obpasyeTcsa cpeaHun 3apofbilleBbl MNCTOK - Me3dogepma. Obnactamum akTUBHOWM
MuUrpaumm KneTok cnyxat obrnactu rnepsuyHoU rosiocKU W repeuyHo20 y3esika, Ha MecTte
KOTOpbIX popMuUpytoTCsa rnepsuyHast 60po30Ka v repeuyHasi ASMKa COOTBETCTBEHHO.
O6ocobneHne n gudpdepeHUNMpoBKa 3a4aTKOB OpraHoB W TKaHeW - atan PopMUMPOBaHUS
y4yacTKOB B npefenax pasfnunyHbiX 3apoAbllUeBbIX NMCTKOB, KOTOPblE HAYMHAKOT pasnuyaTbes
NPOCTPaHCTBEHHOW OpraHu3aumen, MopgonormyeckumMm, LUTOXMMNUYECKUMN N MOSIEKYNSIPHO-
ovonornyeckumn 0COBEHHOCTAMU 06pasyloWmMX WUX KMEeTOK, a Takke CrnocoOHOCTLIO K
obpasoBaHM0 TEX UINN UHbIX TKAHEN (2ucmobrnacmuyecKumu nomeHyusimu).

OMOpuoHaribHble 3a4amKu- HernocpedCmEeHHbIE UCMOYHUKU pa3eumusi mkaHel B
oHTOreHese. [AunddepeHumpoBKka MaTepmana cpefHero 3apobllleBOoro fiMcTka npmBoguT K
dOpMMPOBaHMIO KOMMAKTHOW XOpAbl, UrparwLen posie OCU CUMMETPUN 3apobllla, a Takke
Me3o4epMbl, KOTopasa pasgenseTca Ha MeamanbHO PacnonoXeHHble MeTaMepHble Y4acTKU -
coMumel, nexawme UeHTpanbHO Hegppomombl W opmMupylolmMecs  natepanbHO
HEeCEerMeHTMPOBaAHHbIE  YYaCTKW  -Cr/I@aHXHOMOMbI, 00pasoBaHHble rapuemarbHbIM U
gucyeparbHbIM JIUCMKaMu C PacCnoSIOKEHHON MEeXAYy HUMMU MNOoSocTbio - yesomom. [lopg
WHOYUMPYIOLLMM  BRUSIHUEM XOpAbl B 3KToaepme obpasyeTcsa HepeHas raacmuHKa,
npeBpaLlalLasnca B HeEpP8HbIU XefobokK, KOTOpbIA, Yrnybnascb M CMblKagCb MO KpasM,

obpasyeT HeEPBHYIO MpPY6Ky.



[Mocne BblgeneHns HepPBHOro 3a4vaTka (Helpyrsayuu) HapYXHbIM FIUCTOK npeBpallaeTcs B
3a4aToK - KOXHYt0 akmoOepmMmy. B xoge nocnegywowero passutus no mepe opMmpoBaHus
AMHMOTMYECKMX U TYNOBULLHbLIX CKNAaOOK 3apoAbill M3 MSIOCKOro CTAHOBUTCH OOBEMHBLIM U
obocabnueaeTcsa OT BHe3apoblleBbix opraHoB. Matepuan commtoB auddepeHumnpyeTcs Ha
uMerolme Ha 3TOM CTaauMm KOMNaKTHoe CTpoeHue depmamom (SMOPUOHanbHbBIA 3a4aTok,
AalWwmi Havano coeauvHUTESNTbHOW TKaHW KOXW) U MUOMOM (3a4aToK, KOTOPbIA CHAYXWUT
WCTOYHMKOM  MOMEepPeyHornonocaTton CKeneTHOW  MbIWeYHOM TKaHKW), a Takke Ha
npuodpeTarLWmnin CTPYKTYPY ME3EHXUMbI CK/IepOomoM (3a4aTok, AarolWmin Havyano CKeneTHbIM
COEAVHUTENbHLIM  TKaHAM - XpsIWEeBbIM WM KOCTHbIM). B oGnactm Hedpo- TOMa
NPOCEeXUBaTCA KaHanbLbl NPeanoYvky, B LeHTparbHOM YacTu 3HToAEepMa CBOpayMBaeTcs B
KMLWEYHbIA Xenobok, a B AanbHenweM - B KAWeYHyo Tpyoky. o kpasm oT HepBHOW TpPyOku
pacnonaraeTca HepeHbil epebeHb - CKOMMEHUs KINEeTOK C HenpanbHOW geTepMuHauumen,
aKTUBHO MUrpupylolme B Tene 3apodbllla W Jdalolme MHOMOYUCIIEHHbIE TKaHEBbIE
npoussogHble. OTYETNMBO BLISBNSAETCS MNapHash aopTa W COCyObl >KENTOYHOro Kpyra
KpoBOObpaLleHns, cogepkalume nepBruYHbIE KPOBAHbIE KITETKN.

[MpocTpaHcTBa Mexay KOMMAKTHbIMW 3MOPUOHANbHLIMK 3a4aTkamu 3anofiHAKTCHA PbIXNOo
pacnonoXeHHbIMWU OTPOCTYATLIMU KNeTKaMn MEe3eHXUMbI - TeTEPOreHHOro 3adaTka, JaroLero
pa3HooOpasHble MNpou3BOAHbIE (COeAMHUTENbHbIE, [Nnagkas MblleYHad W HekoTopble
anuTenuanbHble TKaHW).

'McToreHes n opraHoreHes - Hanbornee onUTENbHbBIA 3Tan AMOPUOHANBHOro PasBUTUSA, B Xo4e
KOTOporo 3a4yaTku npeobpasyotca B MOPMOSIOrMYECKN UAEHTUPUUMPYEMbIE  TKaHU
(2aucmozeHe3) n opraHbl (op2aHozeHe3. [uctoreHes M opraHoreHe3d B 3AMOPMOHANbLHOM
nepuoae npoTeKarT OLHOBPEMEHHO, MapannenbHO Apyr ApYry, OOHAaKo Ha OTAESbHbIX
3Tanax pasBUTUS B HEKOTOPbIX CTPYKTypaxX OOAUH M3 3TUX MPOLECCOB MOXET MPOUCXOAUTb
aKkTuBHee apyroro. Kak npaBuno, pa3ssutue opraHoB U TKAHEWN HE NOSTHOCTbIO 3aKaH4YMBaETCA K
KOHLYY BHYTpMYTpOBHOro nepmnoaa, korga oHu Bce ewe obnagarTt psagom Mopdonorndeckmx m
PYHKUMOHANbHbIX MPU3HAKOB HE3PENOCTUN, MOITOMY B TEYEHME pasnU4YHbIX NEPMOAOB Mocre
poxgeHua npogosnkaeTcs UX  OKOHYaTenbHas  guddepeHunpoBKa. Hanbonee
NPOLOMKUTENBHOE Pa3BMUTME XapakTEPHO ANS HEPBHOW TKAHW rOfIOBHOrO Mo3ra.
3apogbileBoe cxoAcTBo. Omnupuyeckoe ob6obuweHne K. M. bapa (1828), T. H. 3akoH
3apOAbILLIEBOr0 CXOACTBA B OHTOreHe3e BCEX XMBOTHbIX CHavarna BbISIBASKOTCA MPU3HaKK
BbICLUMX TAaKCOHOMUYECKMX KaTeropui (Tuna, knacca), B Xoae nanbHenwen smopuoHansHom
anddepeHUNpoBKM pa3BMBaKOTCAa 0COOEHHOCTM OTpsiaa, CEMENCTBA, poaa, Buaa n ocodbu. B
CUNy 3TON 3aKOHOMEPHOCTU NPEACTAaBUTENN Pa3HbIX rPYMn OpraHM3mMoB (HanNpuMep, KnaccoB
noaTvna NO3BOHOYHLIX) HA PaHHUX cTagusix ambpuoreHesa oObl4HO Gonee cxoaHbl Opyr C

ApYyroM, 4em B3pocnble ocobu. Hanpumep, B OHTOreHese Kypuubl Mpexae BCero



0603HavalTCA XapaKTepHble 4epTbl TUNa XOPAOBbIX, NO3gHEee — nogTuna MO3BOHOYHbIX,
3aTeM Knacca nTuy, oTpsaa KypoobpasHbiX U T. 4.

B ocHoBe [encTBMS 3aKOHa 3apoAblleBOro CXOACTBa NEeXuT Gornbluasi XXM3HEeCNoCcoBbHOCTb
TeX MYTaHTOB, Y KOTOPbIX ()eHoTuUnMyeckun addekT MyTauunm npossnseTcs Ha 6onee
no3gHMX CTaausiX OHTOreHesa; paHo MposBAsWMECs MyTauuu 4awe npuBogAaT K
HapyLeHNaM paboTbl CNOXHbIX KOPPENSLMOHHbBIX CUCTEM B pa3BMBAIOLLIEMCS OpraHM3Me, YTo
BeOET K rmbenun 3apoablwa. Mo3aToMy OHTOreHes3 B LieNTIoM NposiBNseT TeHAEHUMI0 OCTaBaTbCs
KOHCepBaTMBHbLIM (OCOBEHHO Ha paHHUX CTagusix), pasHbIX BWOOB €CTb CreacTBuve Ux
dounoreHeTU4YeCKoro poacTBa M ykasblBaeT Ha OOLWHOCTb MPOUCXOXOEHUHA, YTO BMepBble
nogyepkHyn Y. [lapBuH.

CxoacTtBo 3ap0D,bILU€I7I pPa3HbIX CUCTEMaATUHECKUX Tpynn CBUOETENbCTBYET 06 obwHoOCTM nX

MPOUNCXoXOEHUA.

lMocnepoBaTenbHble CTagun pas3BuTUa 3apogbliwen: pbldbl (A), kypuubl (B), cBuHbu (B),
yenoseka (IN).(McmouHuk: «buonoau4veckuli 3HYUKIonedudyeckul crosape.» . ped. M. C.
lunspos; Pedkon.: A. A. babaes, . I. BuHbepe, I. A. 3asap3uH u Op. — 2-e u30., ucrpasr.
— M.: Cos. SHyuknonedusi, 1986

Y XMBOTHbIX BCTPEYAIOTCA LMKIbl PA3BUTUSA C MOSHBIM U HEMOMHbIM NpeBpaLleHnemM. Linkn
pas3BUTUSA C MONHbIM MPEBPALLEHMEM BK/OYAET C cebsA HECKONbKO JIMYMHOYHbBIX CTaguNn.
Hanpumep, anuo, ryceHunua, kykonka, 6aboyka. Linkn pasButusa ¢ HENOsmHbIM NpeBpaLLeHnemM
BKIMOYaeT B €ebA TOMbKO OOHY JMYMHOYHYK cTaguo. Hanpumep, WMKpUHKa, rOfoBaCTUK,
nAryLwka.

WHamBuayanbHoe — pasBuTME — 4YenoBeka.  PenpogykTMBHOe — 300pOBbE  YeriOBeKa.
OMOpPMOHanbHbIN NEpPUOA pPasBUTUS — MNEpPUOA, HaYMHAKLWWMACA C OMMoAO0TBOPEHUA U
npegcrasnsaowmnn cobon npouecc PopMUPOBaHUS CITIOXKHOIO MHOIOKNETOYHOrO OpraHn3ma, B

KOTOpPOM npenctaBlieHbl BCEe CUCTEMbI OpraHoOB.



MocTambpuoHaneHbI  NEpUoa  pasBUTUA — MNEepuon, HaYMHaKLWMNUCA C  3aBepLUeHus
9MOpMOHANbLHOIrO M BKNOYawLWmMi B cebs nonoBoe CO3peBaHWe, B3POCOe COCTOSHME,
CTapoOCTb U 3aKaHYNBAIOLLNNCHA CMEpPTHIO.

PenpoaoyktmBHoe 300pOBbe —  COCTOAHME  MOMHOMO  (PM3MYECKOro U coumaribHoOro
OnarononyunMsi, a He TOMbKO OTCyTCTBME 3aboneBaHuUn penpoayKTUBHOM CUCTEMBbI,
HapyLleHNsa ee (PyHKUMI U/MnNn NpoLeccoB B HEN, a Takke CNOCOBHOCTb K BOCNPOU3BELEHMIO.
KneTkn 3apofbilla oO4YeHb YyBCTBUTENbHbI K HebnaronpusiTHelM BO3OEUCTBUSIM U3
okpyxatwen cpegbl. Ocobo onacHbIM SABNSAETCH HUKOTUH, ankoroflb U  HapKOTUKM,
npoHuKaLwme B aMOBpUOH Yepes nnaueHTy oT maTtepu. PebeHoK poxagaeTcsa ¢ anikorosibHOM
UM HUKOTUHOBOW 3aBUCMMOCTbLIO, C NOBPEXAEHHON HEPBHOW MW SHOOKPUHHOW CUCTEMOMN,
WHorga — ¢ ypoacreamu. 340poBbI 00pas xn3HM — 0bpas XMU3HU YenoBeka, HanpaBeHHbIN
Ha NpodunakTUKy GonesHen n ykpenneHne 300poBbA.

CmepTb — 9TO NpekKpalleHne XnsHeaeaTenbHoCTn opraHmama. OgHako cMepTb Heobxogmma
ANs 9BOSIOLMOHHOrO npouecca. bea cmepTtn He npoucxoguna 6bl CMeHa MOKONEHUN — ofgHa
N3 OCHOBHbIX OBWXYLLINX CU 9BONIOLUN.

3afaHuns ans camoCTOATENBHOMO BbIMOSNIHEHUS:

1. W3yunte aTansl MHANBUAYAIbLHOIO Pas3BUTUA 3apoabiLla.

2. 3anonHute Tabnuuy:

OTanbl MHOnBNAOyalnbHOro pa3BuUTuUA 4YerioBeka

OTan XapakTepuctuka

3. 3anvwuTte kakMe CUCTEMbl OpPraHoB (OPMUPYIOTCA W3  IKTOAEPMbl, IHTOAEPMbI,
Me304epMbl.

BHecuTte B Tabnmuy cooTBeTCTBYHOLLME LINAPBI.

3apoabILLEeBbIN JIMCTOK OpraHbl 1 CTPYKTYpbl OpraHn3mMa
oKTogepma
OHTOAEpPMA
Mesogepma
1. Bayxpatowmii Heps 9. N Noukun
2. fonoBHOM MO3r 10. Cepaue
3. enygok 11. Ckenet
4. KpoBeHOCHble cocyapbl 12. CntoHHble Xenesbl
5. Nerkue 13. CnnHHOM Mmo3r
6. Mblwubl 14. ToncTblt KULWEYHUK
7. NeyeHb 15. dnnagepmuc Koxu
8. Monosble xenes 16.

BOI'IpOCbI Ona CaMOKOHTpOA:



1. Kakoe BnusHue okasbiBaeT ankoronb, HUKOTUH, HApKOTUYECKME BellecTBa Ha pasBuTue
3apoabla vyenoseka?

2. YTo noHumaroT noa 340pOBbIM 06Pa3oM XU3HN?

3. KakoBo 6uonoruyeckoe saHa4eHne cMepTu Kak UHanbLHOM CTaamMm OHToreHesa?

4. Kakne Tunbl NoCTOMOGPUOHANBHOIO Pa3BUTUS CYLLECTBYIOT. YeM oTnv4yaloTcs 3TU TUMbI
pa3sutna? NpmuBeanTe NPUMEPDI XXMBOTHbIX, AS151 KOTOPbLIX OHU XapaKTepHbI?

BeiBOa:

Pasnen 3. OCHOBbI FEHETUKM U CENEKLUN.

Tema «OcHOBBbI y4eHund o0 HacnengCcrtBeHHOCTU U UIBMEHYNBOCTIUY .

MPAKTUYECKAA PABOTA Ne 6

PelueHne reHeTn4yeckmx 3agad

Llenb:Ha KOHKpEeTHbIX npumMepax nokasaTb, Kak HacnegylTCcsa NPU3Hakn, KakoBbl YCNOBUS NX
NPOSIBNEHMUsI, YTO HEOOXOAMMO 3HATb M KakuxX NpaBuil NPUOAEPXKUBATLCA NMPU peLleHun 3aaav;
NPOACIXNTL (hopMmpoBaTb 3HaHUA O MOHOrMOPMOHOM CKPELUMBAHUM W OTKIMOHEHUM OT
nepsoro 3akoHa . MeHgens.

MaTepmnanbHO — TexHudeckoe obecnedeHue: Tabnuupbl: «MoHOrMOpuaHoOe CcKpelunBaHue
ropoxay, «lMpomexxyTo4HOe HacnegoBaHNe HOYHOWM KpacaBKuy

Xopa 3aHATUA:

1. N3yuuTb KpaTkme TeopeTnyeckme ceBeaeHus

2. BcnomMHUTb OCHOBHbIE 3aKOHbI HAacNeaoBaHWst NPU3HAKOB.

3. KonnektuBHbIN pa3bop 3agay Ha MOHOrMBpUOHOE CKpeLunBaHme.

4. CamocTtosiTenbHOE pelleHne 3agad Ha MoHormMbpuaHoe ckpewmBaHue, nogpobHO

ONMCbIBas XOA4 peLLeHnst  chopmynmnpoBaThb NOSHLIA OTBET.

o

KonnektuBHoe o6cyxaeHMe peLleHnst 3aad Mexay CTyaeHTaMmu 1 npenoaaBaTenem.

6. CpoenaTtb BbIBOA,.



TeopeTunyeckne ceegeHns

[eHbl — anemMeHTapHble eanHULbI HacneaCcTBEHHOCTHN, yyacTku JHK xpomocom
HacneacTtBeHHOCTb - CBOMCTBO OPraHN3MOB MOBTOPSATb B PAAY NOKOSIEHWUIA CXOAHbIE NPU3HAaKK
N cBOWCTBA

M3MeHUYnBOCTb — CNOCOBHOCTL OpraHnamMa rnpuobpeTaTb HOBbIE MPU3HAKK
MMbpuaonornyecknm MeToq — CKpelumBaHWEe OpraHu3MOB, OTfMYaKLWMXCA Opyr OT Apyra
Kaknmu-nmbo npusHakamu, W NOCreaylLwWwmMi aHanu3 Xxapaktepa HacnegoBaHus 3TuUx
NPU3HaKoB y NOTOMCTBA

YucTtble NUHUM — reHOTUMUYECKM OOHOPOAHOE MOTOMCTBO, FOMO3UIOTHOE MO B60SbLUMHCTBY
reHoB

MoHorMbpmaHoe ckpewmBaHue — CKpeljuBaHue, Npu KOTOPOM POoAUTENbCKUME OpraHuU3Mbl
oTNAMYaTCa ApYyr OT Apyra AvLb No O4HOMY MPU3HaKy

AnnenbHble reHbl — reHbl, Nexawme B OOMHaKOBbIX y4YacTKaxX FOMOSIOMMYHbIX XPOMOCOM W
oTBevatoLue 3a pas3BmTe OHOro npu3Haka

AnbTepHaTUBHbIE MPU3HAKN — NPOTMBOMOSOXHbIE (KPACHbIN — 6enblin; BICOKUN — HU3KUIA)
"lOMOnornyHble XpOMOCOMbI — MApHbIE, O4MHAKOBbIE

"omo3urota — opraHuam, cogepxallmi ABa OAMHaKOBbIX anferibHbIX reHa

"eTeposuroTa - opraHu3aM, cogepkalimin ABa pasHblX annenbHbIX reHa

[JOMUHaHTHbBIN Npu3HaK — npeobnagaroLlni, NoAaBAALWMNA

PeueccuBHbIN NpU3HaK - NogaBnsieMbln

MepBbIi 3akoH MeHaensa (NpaBuno egmHoobpasus NepBOro NMOKOSEHUS) — NPU CKpeLMBaHUK
ABYX FOMO3WUIOTHbIX OPraHn3moB (YUCTbIX FUHWUIA), OTNMYAOLWLMXCA APYr OT Apyra OAHUM
NPU3HaKoM, B MepBOM MOKOMEHUM MPOSBISETCA NPU3HaK TONbKO OAHOrO U3 POAUTENbCKUX
OpraHn3mMoB. JTOT MpU3HaK Has3blBaeTCA JOMUHAHTHbIM, @ NOKONEeHWe Mo AaHHOMY MpPU3HaKy
Oynet eanHoobpasHbIM

BTopon 3akoH MeHgens (3akoH pacliensnieHns) — nNpu CKpewmBaHumM mexagy cobon ocoben
nepBOro MoKOMEHNA BO BTOPOM MOKOMEHUW HabniogaeTcs pacluenneHve Mpu3Hakos B
oTHoweHmn 3:1 (34 LOMUHAHTHLIX N 14 peLEeCcCUBHBbIX)

3aKOH YUCTOTbI rameT — raMeTbl YUCTbl, T.€. NPU (POPMUPOBAHUN FAMET B KaXKAYI U3 HUX
nonagaeT TOSbKO NO OAHOMY FreHy U3 KaXK4oMW annenbHOn napsbl.

HenonHoe goMWHMPOBaHWE — 3TO Criyvau, Korga JOMUHaHTHbIN reH He MOMHOCTLIO NofaBnseT
peueccMBHbIN reH K3 annenbHon napbl. [Mpy 3TOM OyayT BO3HMKATb MPOMEXYTOYHbIE
NPU3HaKW.

[eHOTUN — COBOKYMHOCTbL FEHOB OpraHn3mMa

deHoTMN — COBOKYIMNMHOCTb BCEX BHELUHNX N BHYTPEHHUX NMPU3HAKOB OpraHn3ma



AHanusnpyoLlee CckpelmBaHme — cKpelwmBaHme ocobu, reHOoTUn KOTOPOW HEW3BECTEH, C
0c0o0blo, FOMO3MIOTHON NO PELLECCMBHOMY reHy (aa)

OunrnbpungHoe ckpelwmBaHne — ckpelwmBaHne ocoben, KOTopble OTNMYaTCa Apyr OT Apyra no
ABYM MpuU3HaKam.

Tpetun 3akoH MeHpgensa (3akoH He3aBMCUMMOrO HacnegoBaHuUs MNPU3HaKoB) — npwu
ANrMbpUOHOM CKpeLLMBaHUM reHbl 1 NPU3HaKK, 3a KOTOPblE 3TU FEeHbl OTBEYaloT, COYEeTaloTCs
N HacneaywTCa He3aBMCUMO ApYr OT Agpyra

CumMmBONbI:

P — poauTtenbckoe nokoneHue

F1 - nepBoe nokoneHne NOTOMKOB

F2 — BTOpO€E NOKOMeHne NOTOMKOB

A — reH, oTBeYaloLnn 3a JOMUHAHTHbBIN NPU3HaK

a — reH, oTBeYarLumn 3a peLleCCUBHbIN NPU3HaK

Q ->xeHckas ocobb

d' - My»xckasi 0cobb

AA — romo3uroTa no JOMUHaAHTHOMY reHy

aa — romosuroTta no peLeccmMBHOMY reHy

Aa - reTepoauroTa

Ona peweHna 3agjayM  crnefgyeTr  COCTaBUTbL  CXeMy: € anroputMoMm  OenCcTBUM



ANropuT™M OENCTBUN

Mpumep pelueHns 3agaym

1.YT1eHune ycnoBus 3agayn.

1. Sadaya. lNpu ckpelumBaHM OBYX COPTOB TOMATOB C rMaakon n

OI'IyUJeHHOI7I KoXuuen B nepsomMm nNoOKoJfieHnn BCe oAbl

oKkasanucb C rnagkon koxuuen. Onpegenute  reHOTUNbI

MCXOOHbLIX POOUTENTbCKUX (bOpM n FI/I6pI/ID,OB nepBoro NokKoJsieHuA.
KakoBa BEPOATHOCTb MNoJly4eHUd B NOTOMCTBE rnj1iogoB C rnagkon

koxuuen? NMnogos ¢ onyLweHHON KOXULEN?

2.

OyKBEHHOro 0603HaYEHUS

BeeneHue

JOMWHAHTHOIO A

peueccnBHOro NpnM3HaKkosB.

2. PeweHue. Ecnn B pesynbTaTe CKpeluBaHUS BCe NOTOMCTBO
MMENOo rnagky KOXuuy, TO 9TOT NpU3HaK - AOMUHaHTHbI (A), a

onyLIeHHada KoXnua — peLecCcuBHbIM NpU3HaK (a).

3. CocTaBneHune cxembl 3. Tak kKak CKpewuBanucb YUCTble NMHMM  TOMAaTOoB,
1-ro ckpewmBaHus, 3anMcbpoanTenbCKne
doeHOoTUNOB, a 3aTtemMocobu 6bInn roMO3UTOTHBIMM.
reHoTUNoB P deHotun @ rnagkas x JonylweHHas
poaUTENbCKNX OCOBEN. KOXuua  Koxuua

P reHoTmn 3 AA X Q aa
4. 3anucb TMMNOB ramer, 4. ! !
KOTOpble MOryT G A a
obpasoBbiBaTbCs BO BpeMsi(ToMO3UroTHble 0cobu JatoT TONbKO OAMH TUM FraMeT.)
Meno3sa.
5. Onpepenexve 0.
reHoTunoB u deHotunosF1 reHotnn Aa
NMOTOMKOB, o06pasylowmxcsPEHOTUN  rMagkas Koxuua
B pesynbTaTe
ONSI04OTBOPEHNS.
6. CocTtaBnsiem cxemy 6.
BTOPOro CKpeLLMBaHUSI. P beHotvn {rnagkas X drnagkas

KOXuLa Koxuua

P reHoTun JAa X ? Aa
7. Onpegensem rame- 7. ! ! 1
Tbl, KOTOpble AaeT kaxgasG A a A a

0CcOo0b.

(FeTepo3uroTHble ocobu galoT ABa TMNa ramer).




8. CoctaBnsiem peLuet-(8.
Ky NeHHeTa 1 F2 'eHoTuMn
onpegensieM reHoTunbl
n dreHoTUMbI S A c
NOTOMKOB. ¥

A AA Aa

a Aa Aa

Aa Aa Aa aarn. rn. rm. onyw.

9. OTBevaeMm Ha 9. BeposaTHoCTb nosiBneHnsa B F> NogoB € rnagkon KOXULen:
BOMpPOCHI 3agavnd - 100%
NOSTHbIMMN 3 - x x=(3x100):4 =75%
npeanoXeHusMu,
3anucblBad Bce BepodaTtHocTb nosiBrieHns B F2 nnogoB C OMyLIEHHOW KOXMULUEMN:
BblYMCIIEHMNA. 100%-75% =25%.
10. 3anucebiBaem otBeT|10. OTBET: AA, aa, Aa/ 75%, 25%.
no obpasuy

3agaHusa anst CaMoCTOATENTbHOIO BbIMOSTHEHUS:

3apava 1.

[[OMO3WIOTHYIO YEPHYH KPOSibYMXY CKPECTUnM C TFOMO3UIOTHbIM  BGenbiM  KPOSMKOM.
Onpeoenute reHotTuMnbl W (eHOTUNbl KponbvaT MNepBOro nokonenus. [lpousongetr nu
pacwienneHne rmbpugHoro notomctBa? Kakume 3akoHbl W npaBuna MeHgena 3gech
nposiBNATCA?

3apava 2

[eTEPO3UTOTHYID YEPHYID KPOSbYMXY CKPEeCTUNM C TakmMm Xe Kponukom. Onpegenute
dopmMyny pacLienneHns rmépmnaHoro NOTOMCTBa No reHoTuny 1 peHoTuny.

3apava 3.

Onpepennte 1 3anuwnTe B FEHHOM BbIPaXEHUN BEPOATHOCTb POXAEHUS CBETIOBOJSIOCHIX
AeTen B cneayroLwmx criyvasx:

a) oba poanTensi roMO3UroTHbIE TEMHOBOJIOCHIE;

0) oQMH rOMO3WUrOTHLIN TEMHOBOJIOCBIA, APYrol CBETMOBOSOCHIN; B) OAMH reTepO3UroTHLIN
TEMHOBOMOCHIA, APYron CBETNOBONOCHLIN; ) o0b6a rerepo3uroTHble MO  NPU3HaKY
TEMHOBOJIOCOCTWH,

A) OAVH rOMO3UrOTHbLIN TEMHOBOSOCHIN, APYrON reTepPO3nroTHbIN TEMHOBOJIOCHIN;

e) oba poauTensa cBeTNOBONOCHIE.

3apava 4.



Fonybornasbin  MyxdnHa, oba poauTenss KOTOpPOro WMENu Kapue rnasa, XEeHWncs Ha
Kapernasom XeHLUMHe, y OTLa KOTOPOW rnasa kapue, a 'y ee matepu

- ronybble. OT aTtoro 6Gpaka pogunca oavH ronybornaseii cbiH. Onpegenute reHoTunbl
KaXkgoro n3 ynomsiHyTbIX JIML, U COCTaBbTE CXEMY UX POAOCITOBHOMN.

3apava 5.

Y Bonogu n ero pogHoro 6pata Konu rnasa cepeble, a y nx cectpbl Hatawm

- ronybble. Mama y aTux geten ronybornasas, ee xxe pogutenn umenun cepble rnasa. Kak
HacnefgyeTcsa ronybasa u cepas okpacka rnas? Kakow uset rnas y nanbl Bonogu, Konu un
HaTtawwn? KakoBbl reHOTUMNbI BCEX YIEHOB ceMbU? [lanTe apryMeHTUPOBaHHLIN OTBET.

3apava 6.

HopmanbHbIM criyx y 4YenoBeka oOYyCroOBfeH OOMWHAHTHbIM FeHOM S, a HacneacTBeHHas
rMyxoHemoTa onpegenseTrca peueccuBHbiM reHom s. OT 6Gpaka rmyxoHeMOW >XEHLUMHbI C
HOPMaIbHbIM MYXXYMHOW poauncs rnyxoHemon pebeHok. Onpenennte reHoTUNbl POANTENEN.
3apava 7.

Y yenoBeka kapui uBet rnas (B) gomuHnpyet Hag ronybeim (b);

a) rOMO3UrOTHbINA Kapernasbli My>XYMHa XXEHUNCS Ha TOMO3UIOTHOWN rosflydbornason XeHLmHe.
Kakon uBet rnas 6yayTt umeTb nx getm?

0) reTepo3nroTHasa Kapernasas >XeHLUHa Bbllfa 3aMyX 3a reTepo3uroTHOro Kapermnasoro
MY>X4nHY. MoxeT nu pebeHok oT aToro 6paka 6bITb ronydornassim?

3apava 8.

'eH Kapux rmas JOMUHUMPYeT Hag reHoMm ronybbix rnas. onybornasbin My>xxdnHa, poavTenu
KOTOPOro UMenu Kapue rnasa, XeHWSCs Ha Kapernasomn XeHLiMHe, Y OoTua KOTOpoW rnasa
Obinn ronybole, a y maTepn — kapue. Kakoe NoTOMCTBO MOXHO OXuaaTb OT 3Toro 6paka?
3apava 9.

Y 4yenoseka reH nonugaktunum (wectunanoctn) (P) sBnsetca AOMUHAHTHBIM MO OTHOLLEHWUIO
K reHy (p), AeTepMUHUPYIOLLLEMY HOPMarbHOE CTPOEHUE KUCTH:

a) oT Opaka reTepo3UroTHOro LWECTUNANoro MYXYMHbl C JKEHLWHOW C HOpMarbHbIM
CTPOEHMEM poaunucb ABa pebeHka — nATvnanbin 1 wectunaneii. Onpegenute reHoTun
geTen;

©) roMO3UrOTHLIN LWIECTUNASBIN MYXXYMHA XKEHUICA HA NATMNANon xeH- wuHe. OT aToro 6paka
poauncs oanH pebeHok. Onpegennte ero reHoTun n ge- HoTun.

Bonpockl 4ns caMokoHTpons:

BapuaHm I.

Hanuwume coomeemcmeaytowjue cumaoribi:

1. JoMuHaHTHbIV reH — ...



PeueccuBHbIN reH — ...
lomosurota — ...
eTepo3urota — ...

[ureteposuroTa — ...

o o w N

CopTa ramet, obpasywolimecs npu Menose AUNSIOUOHOW KNEeTKM reTepo- 3eBOTHOro

poautens (AaBs ), — ...

srsgoTEopese

7. Tameta A +rameTa a aurota — ...

8. Mo cdeHoTUNy popmyna pacuienneHus: 3 YepHble, 1 6enbliii; hopMyna no reHoTUny—
Pogutenu— ... letn — ... BHyku —

10. TeHoTun Genoi Kponbunxm — ... (6enas okpacka LepCTU — PELLeCCUBHbIN NPU3HAK).

BapuaHm II.

3anonHume nponycku 8 mekcme.

. MeHgenb, cKpeluvBasi pacTeHusi, OTnu4yarlmMecs no, YCTaHOBWN  crneayowue
3aKOHOMEPHOCTU: HacneaoBaHWe NpusHaka onpeaenseTcs AMCKPETHbIMU dhakTopammn -

Ecnn B notomcTBe NposiBNSETCA NPU3HAK TOMbKO OOHOrO U3 poauTenewn, TO Takon MpusHak
Ha3blBaeTCs_.

Mpu3Hak BTOPOro poanTensi, NPOsIBMSIIOLLMIACA HE B KaXKAOM MOKONEeHNW, Ha3biBaeTCs_ .

Mpwn cKpewmBaHUM [BYX OPraHW3MOB, OTHOCSLUMXCSA K pasHbiM  YUCTbIM JIMHUAM U
oTnMYaroLWwmnxcsa Apyr oT Apyra___Npu3HakoM, BCE____NOTOMCTBO OkaxeTcs___ 1M byget no
heHOTMNY NOXoXe Ha poanuTens c

NPU3HAKOM.

Pasnen 3. OCHOBbI FEHETUKM U CENEKLUN.

Tema «OcHoOBBbI y4yeHuna o HacnegCrtBeHHOCTU N USMEHYNBOCTUY.

NMPAKTUYECKAA PABOTA Ne 7

PelwweHune 3agay no gurnbpnaHomMy CKpeLLmBaHuio

Llene:

0600LWMTb 3HaHWSI O MaTepuarnbHbIX OCHOBaX HAaCNeACTBEHHOCTU U U3MEHYMBOCTU; 3aKpPeNnTb
3HAHUA MO peLIeHU0 pasHbiX TUMNOB reHeTUYEeCKUX 3ajad; oTpaboTaTb CUMBOSMUKY U
TEPMUHOMOIMI0, HEOBXOANMBIX ANS PELLeHNs 3aaavy.

MaTtepuanbHO — TexHM4Yeckoe obecneyeHme: MeToamyeckue ykasaHns rno BbIMOAHEHUIO

paboTbl, Tabnuubl: «AnrmbpruaHoe ckpeLlmBaHne»



Xop 3aHATUS:
1.AKTyanusaumnsa onopHbIX 3HaHUN:
1. Yo Takoe aurMbpuaHoe ckpelumBaHme?
2. Kak choopmynupyeTcs TpeTuii 3akoH I'. Mengena?
3. Ha ocHoBaHUM Kakux HabnogeHWin caenaH BbiIBOA O CBOOOAHOM KOMOWHMPOBaHMU
rameT BO BTOPOM MOKOSIEHNN?
4. Yo Takoe aHanusupylliee ckpelmsaHme?
5.  KakoBbl LMTONOrM4Yeckmne oCHOBbI AUTMGPUAHOIO CKpeLLMBaHNA?
6. B 4yem 3aknioyaeTca cMbiCn TpeTbero 3akoHa I. Menaena? KakoBbl CBS3M Mexay
BTOPbIM U TPeTbUM 3akoHamu . MeHgensa?
7.  OT yero 3aBUCUT KONMUYECTBO rameT, 0GpasyembiX OpraHM3Mom?
8. Ckomnbko TMNOB rameT o6pa3syoT opraHn3Mbl CO CrieaytoLle reHeTUYEeCcKo CTPYKTYPOIA:
AaBB; AaBB; AaBB; AaBs; AA BB CC; Aass CC; AaBsCec.
2. Ons pelueHns 3aaadm crieayeT CoCTaBUTb CXEMY C anropuTMOM AeNCTBUS.
3. BbinonHeHne camocTosATenbHOM paboThl.
O6pa3seL BbINOMHEHWS 3a0av:
Y yenoBeka TeMHbIN LBET Bosoc (A) AOMUHMPYET HaA CBETNbLIM LBETOM (a), Kapuii LUBET rnas
(B) — Hapg rony6bim (b). 3anuwunTe reHoTUNbl poanTenen, BO3MOXHbIE (PEHOTUMNbI U FTEHOTUNMbI
aeTen, poamBLUMXCA OT Bpaka CBETNOBOSIOCOro rofiybornasoro My>XYmHbl U reTepo3nroTHON
Kapernason CBeT/I0BOSIOCOM XKEHLLUNHBI.
CseTnosonocoin ronybornassin MyxymHa aabb. NeTepoaurotHas kapernasas cseTrioBonocasi
XeHwmHa aaBb.

[ns pelweHns 3agaym creqyeT COCTaBUTb CXEMY:

P X QaaBb
Jaabb
G ab aB
ab
F1 aaBb aabb

CBETN. Kapern.  cBeTn. ronyo.

3apava 1. BpoxaeHHasa 6nM30pyKOCTb HacneayeTcs Kak ayTOCOMHbI AOMUHAHTHBIN NPU3HaK,
OTCYTCTBME BECHYLUEK — KaK ayTOCOMHbIA peLeCcCUBHbIA Mpu3Hak. [pu3Hakn HaxogsaTcs B
pasHbIX napax XpoMOcoM. Y oTua BpOXAeHHas OGnmM30opyKOCTb M OTCYTCTBME BECHYLUEK, Y
MaTepu HOpMarnbHOE 3peHue M BeCHylWwku. B cembe Tpoe pgeten, asoe 6nusopykune 6e3

BeCHyLlleK, oAMH C HOpMalibHbiIM 3pE€HNEM N C BECHYLUKaMW. CoctaBbTe CXemy pelleHund



3agaun. Onpegennte reHOTUNbI PoAUTENEN N PpoaUBLUMXCA AeTen. PaccumTtanTte BepOATHOCTb
poxaeHus geten 6nm3opykux U ¢ BecHywkamu. OBbACHUTE, Kakon 3aKOH UMeeT MeCTO B
AAHHOM cry4ae.

3apava 2. lNMpwu ckpewmBaHMM ABYX COPTOB TOMaTta C KPaACHbIMWU LLAPOBUAHBIMU W XENTbIMU
rpyweBvMaHbiMM  NnogaMmuM B MEPBOM MOKOMEHUW BCe NOAbl KpacHble, LWapoBUAHbIE.
Onpepgenute reHOTUMNbI poauTenen, rmMépmMaoB NEPBOro NOKONIEHUS, COOTHOLLIEHE (DEHOTUMOB
BTOPOrO MNOKONEHUS.

3apava 3. lNpu ckpewmBaHun pacTteHus apbys3a C AAMHHBIMKM nonocaTtbiMK NnogamMu C
pacTeHMeM, UMEKLUM Kpyrnble 3eneHble NnoAbl, B NOTOMCTBE MOMYyYUM pPacTeHUst C
AJNMMHHBIMK 3€EeHbIMU U KPYrNbIMK 3eneHbiMn nrogamu. MNMpu ckpelymBaHum Takoro xe apbyasa
(C ANMHHBIMKM NonocaTbiMU NNOAAMKU) C pacTEHMEM, UMEKOLMM Kpyrible nofnocaTble nnogpl,
BCE [MOTOMCTBO WMENO Kpyrnble nonocaTtble nnogbl. Onpegennte [OMUMHAHTHblIE U
peueccuBHbIE NPU3HAKK, FTEHOTUMbI BCEX POAUTENBCKMX pacTeHun apbyaa.

3apava 4. Y cobak YépHas wepcTb AOMUHUPYET Hah KOPUYHEBOW, a ASIMHHAsA LepCTb Hapg,
KOPOTKOW (reHbl He cuenneHbl). OT YEPHOM ANMMHHOLIEPCTHOM CaMKM MpU aHanU3upyoLem
CKpeLnBaHUM MNofy4eHO MNOTOMCTBO: 3 YEPHbIX ANMUHHOLIEPCTHbLIX LWeHKa, 3 KOPUYHEBbLIX
ANUHHOLWEpPCTHbIX. OnpegenuTe reHoTUnbl poauTenen n NOTOMCTBa, COOTBETCTBYHOLLME UX
deHoTunam. CoctaBbTe cxeMy pelueHus 3agadn. O6bACHUTE NonyyYeHHble pesynbTaTbl.
3apava 5. Nonybornasbii npasLlua, oTel, KOTOporo Obin NEBLUOKM, XEHUCA Ha Kapernason
neBLle U3 CeMbW, BCE YrieHbl KOTOPOW B TEYEHNE HECKOSbKMX NOKONEHUN NMenu Kapue rnasa.
Kakoe noToMCTBO cnefyeTt oxuaaTtb OT 3Toro 6paka?

3apava 6. Kapernasbin npaBLua XeHUTCA Ha ronybornason npaswe. Nx nepsbin pebEHOK
npasLla n umeet ronybble rnasa.

KakoBa BepOATHOCTb pOXAEHUSI BTOPOro pebEHka ¢ TakMM Xe codeTaHueM Npu3HaKkoB?
3apava 7. Ecnu xeHwmHa ¢ BecHywkamun (A) n kypdasbiMu Bosiocamum (B), oTewl, KOTOpon He
UMen BECHYLIEeK U MMeN MpsiMble BOSIOCHI, BbIXOAUT 3aMyX 3@ MYXYMHY C BECHYLUKaMu U
npsMbiMn Borocamun (0ba ero poanTena MMenu Takue Xe Mpu3Haku), TO KakMe OeTU Yy HUX
MOryT 6bITb?

3apava 8. Y kpynHOro poraToro ckoTa reH KOMOSIoCTU JOMUHUPYET Hah reHoM poratocTtu, a
reH YepHOro uBeTa LWepCTn — Had reHoMm kpacHomn okpacku. Obe napbl reHoB HaxogAaTcs B
pasHbIX Napax XpOMOCOM.

3apava 9. Kakumn okaxyTca Tendra, eCcriv CKpPeCTUTb reTepo3uroTHbIX no obeum napam
npu3HakoB Gblka 1 KOPOBY?

3apava 10. Kakoe noTOMCTBO criefyeT oXugaTb OT CKpeLiMBaHWSA YepHOro KoMosoro 6blika,

reTepo3nroTHOro no obenm napam NPU3HaKoB, C KPACHOW poraTon KOPOBOW?



Bonpocbl ans camokoHTpons:
BapuaHm |.

Bbinuwume Homepa 8epHbIX Cy)KOeHUU.

1. HacneactBeHHOCTb — 3TO  CNOCOBGHOCTb pO}J,MTeﬂeVI nepegasatb CBOU NMPU3HAKAN

crieayroLemy NnoKoneHuIo.
®eHOoTUN — 3TO COBOKYMHOCTb FEHOB OMNpeaesieHHON KIeTKN UN opraHnusma.

B pesynbTaTe Melo3a NpoucxoauT yMeHbLUEHWE YMcra XPOMOCOM B 2 pasa.
MoHorMbpuaHoe CKpeLLmBaHne — 3TO CKpeLLyBaHue Mo AByM napam npusHakos.

[ns onpefeneHns reHoTMNa opraHMama NpPoOBOANUTCS aHanNM3npyloLLee CKpeLLmBaHme.

O6meH y4aCTKaMun roMmoJ1orm4HbiX XpoOMOCOM Ha3bliBaeTCA KOHBbIOraumnen.

N o gk~ w N

FI/16pI/1}J,OB nepBoro nokoneHnA, Ha3biBaeTCA JOMUHAHTHbIM.
8. XpOMOCOMbI, oAunHaKoBble€ Y cCaMua 1N 'y CaMKK, Ha3blBaloOTCA ayTOCOMaMMW.

9. Ocobn, B nOTOMCTBE KOTOPbIX OGHapyXuBaeTca paclienfieHne, HasbiBaloTCcs

rTOMO3UTOTHbLIMM.
10. Asnenwue cuenneHHoro HacnemosaHus oTKpbIn T. MopraH.
11. Femodunusa — cuenneHHoe ¢ NONOM HacneACcTBeHHoe 3aboneBaHue.

12. B Hopme HaGop NoMoBbIX XPOMOCOM Y XKeHLUHbI— XX.

Bapuarm |I.

Bbinuwiume Homepa 8epHbIX CyX0eHUdU.

1. MoandvkaumMoHHas MU3MEHYMBOCTb CBSi3aHa C U3MEHEHNEeM reHoTUna.

Kaxabii opraHnam obnagaeT CBOMCTBAMM HacneaACTBEHHON U3MEHYNBOCTH.

Hopmon peakuumn HasbiBatoT npegensl MyTaumoHHON N3MEHUYMBOCTUN NPU3HaKa.
MyTauumn NponCXoasT B XpOMOCOMaX Nof, BIMSHUEM BHELUHUX U BHYTPEHHUX (haKTOPOB.
CepnoBuaHO KNeTovHasi aHeMusi BO3HUKaEeT B pe3yfbTaTte XpOMOCOMHOW MyTauuu.
Monunnonana — aTo KpaTHOE yBENMYEHUe KonmyecTBa XpOMOCOM.
[na n3ydeHns reHeTukn Yyenoseka Ncnonb3yeTcsa rmbpunaonorndecknin metTos.

HenpeHTnyHble 6n3Helbl pa3BuBalOTCA N3 OQHON ANLIEKNETKN.

© 0 N o gk WD

FeHeanornyecknii MeTOA OCHOBAH Ha U3YYEHUW KONMYECTBA U CTPYKTYPbl XPOMOCOM.

10. Bce pasnuuus pasHosiiLeBbIX GrnM3HeL 0B 06GYCNoBneHbl BUAHUEM BHELLHEN cpeabl.

Mpu3Hak, nepeaaroLMinca No HacneacTsy Npy rMbpuansauumn, HO He NPOABNSIOWMACS Y



11. Vv pO,D,MTeﬂeVI, COCTOAWLKNX B poacTtBe, BEPOATHOCTb POXAEHNA aHOMaJlbHbIX aeten

BO3pacTaeT B HECKOJIbKO pas.

12. TeHOTWN — 3TO COBOKYMHOCTb BCEX F€HOB OpraHu3ma.
Bapuarm IlI.

Bmecmo moyek n066epume coomeemcmeyruwe mepMuHbI umnu cbamunwo yqéHoao.

1. 3nemeHTapHaﬂ ednHnua HacnengctBseHHOCTHU, npeacrtaBrnieHHaa OTpPpe3KOM MOJEKYIbl ﬂ,HK

CerLLI,I/IBaHVIe, npmuBosdLleeca ana onpegeneHnda reHotuna opraHnm3ma— ...
XpOMOCOMbI, OoAunHaKoBble Y CaMUa Ny CaMKu, — ... .

B HOpMe Ha6op NoJ10OBbIX XPOMOCOM Y MYXYUHbI — ... .

a bk~ w

CDopma N3MEHYNBOCTU OpraHM3mos, BO3HUKaoLWas npu N3MEeHEeHNn yCJ'IOBI/IIZ

CyLLeCTBOBaHNA U He 3aTparmvearollas reHoTun opraHusma, — ... .
BHOBbL BO3HMKaOLLME N3MEHEHUSA B FTEHOTUMNE — ... .
MyTauum, cesa3aHHble ¢ ndaMmeHeHnem cTpyktypbl AHK, — ... .

MyTaumm, cBsi3aHHbIE C UBMEHEHUEM CTPYKTYpbl 1 Habopa XPOMOCOM, —

© © N oo

KpaTHoe yBenuyeHune Yncna XxpomMmocom — ... .
10. [Onsa usyyeHus reHeTUKM YenoBeka UCMomnb3yT MeToapl: ..., ..., ... .
11. Bce pasnuuusa oaHosLEBbIX 6NM3HeL 0B 00yCnNoBeHbl BIUSHUEM ... .

12. Bnu3kopoacTBEHHOE CKpelUvBaHue — ... .

Pasnen 3. OCHOBbI FEHETUKU U CENEKLUN.

Tema «OCHOBbI y4EHNS O HAcCNeaCTBEHHOCTU U UBMEHYMBOCTUY.

NMPAKTUYECKAA PABOTA Ne 8

"eHeTuka nona. HacnegoBaHMe NPU3HAKOB, CLEMSIEHHbIX C MOIOM

Llenb: Ha ocHoBaHMM 3HaHM 3akoHa T. MopraHa ymeTb NpPoOrHo3npoBaTh HacregoBaHmne
NPU3HAKOB Yy YenoBeKa U ApYrMx opraHM3MoB Npu NOSIHOM M HEMOSIHOM CLEMNMEHNN TEHOB, Ha
KOHKPETHbIX NPpUMepax nokasaTb, Kak HacrneayTcs NPU3Hakun, CLUENNEHHbIX C NOSIOM, YTO
HeobXxo4MMO 3HaTb U KakuX NpaBuIl NPUAEPXKUBATLCSA NPU pelleHnn 3agay; otpaboTaTb
CUMBOJTMKY U TEPMUHOSIOINIO, HEOBXOANMbBIX ANS pELLEHMs 3a4au.

MaTtepnanbHO — TexHuyeckoe obecnedeHne: MeToauYEecKME YKasaHWsa MO  BbIMOSHEHUIO
pabotbl Tabnuua «MexaHmam onpegeneHnsa nonay», «Kapuotmn y  yenoBekay,
«HacneposaHue remoununy.

Xop 3aHATUS:

1. AKTyanusaumns onopHbIX 3HaHUM



YUTto Takoe nos opraHmsma?
Kakue Tunbl XxpOMOCOM BaM U3BECTHbI?
CKONbKO ayTOCOM B reHoTurne YyeroBeka?

Kakune XPOMOCOMbI Ha3bIBakOTCA NosIoBbIMN?

1
2
3
4
5. Kakoii non Ha3biBaeTCA roMOramMmeTHbIM U Kakol — reTeporameTHbIM?
6. Kak HacnengyeTcs Non y MnekonuTalLwmx?

7. Y70 Takoe HacnegoBaHWE MPU3HAKOB, CLIEMNMEHHbIX C MONOM?

8. Tlney uenoBeka pacrnornoXeH reH, Bbi3blBaOLWNA reMoUnunio?

9. Komy nepenatoTcs reHbl, Haxogsawmecs B Y- XxpoMmocome?

2. N3yunTb KpaTKne TeopeTnyeckme cBeaeHus;

Bapuarm 1.

3agava: HocutenbHunua reMoounumn Bbllwna 3amMyXX 3a 340POBOro Myxyu- Hy. Kakue moryt
poanTbCcs AeTn?

Lns peweHus 3adayqu cneayem cocmasumsb CxXxemy:

PeweHne:
P OXHXh x3 XHY
G XH xh XAy
F1
XHXH nesouka, 3nopoBas (25%)
XHX" neBouka, 3anoposas, HocutenbHULa (25%)
XHY manbuuk, 300poBbliii (25%)
X"Y manbuuk, 6onbHoN remodunuen (25%).
BapuaHm Il.

Lnsa peweHus 3ada4yu cnedyem cocmasume Cxemy

ANropuT™M gencTeum [pumep peLueHns 3agadn

1. UteHne ycnoeusil. 3adayva. Y XEHLUMHbI, Y KOTOpPbIN OTCYTCTBYET MNOTOOTAENEHUE
3agayn. (3aboneBaHne no- apyromy Ha3blBaeTCs
aHrMapo3HasaKTogepManbHasa AMCnnasng) n My>XYmHbl, He NMEIOLLErO
yKkasaHHoro gedbekra, poxagaetca cbiH. Onpe- AenuTb, yHacnegyeT nm
pebeHok ©OonesHb Martepu, UM Xe Manbumk OyaeT Takum xe
300POBbIM, KaK U ero otel, ecrnv U3BeCTHO, YTO reH, OTBETCTBEHHbIN

3a pas3BUTUE 3TON BOMNE3HN,- PELLECCUBHbLIN FEH, NOKaNM30BaHHbIN B X-

Xpomocome. PaccumntaTb: ecnu BTOpbIM pebeHKOM B 3TOW CEMbE




OyneT peBouvka, HopmarnbHO N 6yayT paboTaTb y Hee MNOTOBbLIE

pKenesbl?
2. BBepgeHue 2. PeweHue.
OYKBEHHOIO
0003Ha4YeHnd a) O603Ha4YMM reHbl, KOHTPONMpPYHOLLME MPU3HAKMK:
AOMWUHAHTHOrO /A- HOpManbHoe NnoTooTAeNeHne

1N peueccmnMBHOro

NMPU3HAaKOB.

ad- HapyLweHHOe noTooTaeneHne

4. CocTtaBneHue
CXeMbl

1-ro cKkpelLMBaHUs,
3anucb OEHOTMMNOB,
a 3aTemM T[eHOTUMNOB
POANTENbCKNX

ocobeln.

3.
P deHotun 9

noTootaeneHne

HapyLleHHOoEX

P resotun & X@xa X

4'HopmanbHoe

notootaeneHne

0 XAY

4. 3anucbk TMNOB -
ramer, KOTOpbl€E
MoryT

0bpa3soBbIiBaTLCS BO

BpeMsa Menosa.

G XaxAY

5. OnpegenexHue -
reHOTUMNOoB "
doeHOoTUNoB
NOTOMKOB,
obpasyroLmxcs B
pesynbTaTe

onioaoTBOPEHUA.

5. XAXa
F1

doeHoTUN

reHoTun
HopMarbHoe

notTootaneneHne

XAy

HapyLleHHOe NoToOoTAENeHne

6. OTBe4yaem Ha -

BOMPOCHI 3aa4u -

Manbuuk,

KOTOpble

OynyT

KOTOpbIN yXXe poauncs,

MOTyT MOSIBUTLCS B 3TOM CEMbE B 0603pMmMoM ByayLiem, HENPEMEHHO

M BCeE OCTallbHble Malrib4uKu,




NOMNHbLIMU CTpafaTb HapyLlleHeM NOTOOTAENEHMS
npeanoxe-
HuamMuU, 3anuceiBas  [Hanpotms, 100% NOTOMKOB XEHCKOro nmnosia, KoTopble MOryT
NosiIBUTLCA B

BCE BblYUCMEHNA.  BTOW ceMbe, ByayT XxapakTepu3oBaTbCs HannMymMem noTooTAeNeHus.

2 - 100%

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

100%-50% =50%.

7.3anncbiBaem 10. OTBeT: XAX2  XAY

oTBeT no obpasuyy [50% 50%

3agaHnsa ansa caMoCTOSATENbHOMO BbINOSTHEHUS:

3apgava 1. Y 4enoBeka npu3Hak reMounmMM peLeccMBeH M cuenneH c¢ nonom (reH
nokanmayeTtcsa B X-XpOMOCOME M He MMeET annens B Y-xpomocome). [leByLuka, oTew, KOTOpou
cTpagan remounuen, BbIXOAWUT 3aMy>XX 3a 340POBOro MO 3TOMY MPU3HAKy MYX4uHy. Kakux
AeTen MOXXHO OXuaaTb OT 3Toro 6paka?

3apgavya 2. Y yenoseka [anbTOHWM3M oOnpedensdeTca peuecCUMBHbIM - anfnenemM rewHa,
pacnosioXXeHHOro B X-XpOMOCOME U He MMeloLero annenbHoro reHa B Y- xpomocome. OT
Opaka poguTenen c HopmarnbHbIM 3peHneM poaurnca pebeHok JanbToHWK. KakoB non
pebeHka?

3apava 3. emounusa (HecBepTbIBAEMOCTbL KPOBM) ONpenensieTcs peLecCUBHBIM FEHOM,
cuenneHHbiM ¢ nosioM. B ceMbe MyxumHa M XeHLMHa 300pOBbl, O4HAKO MaTb XEHLUMHbI
cTpagarna remounmen.

KakoBa BEpPOSATHOCTbL TOrO, YTO Y UX NepBoro pedbeHka KpoBb ByaeT cBepPThbIBATLCS MNIIOX0?
YBenuunTCca nn BepoATHOCTb poXAaeHUst BonbHOro pebeHka, ecnu BAPYr BbIACHUTCS, YTO U
oTeL MYX4YMHbl Takke 6bir1 6oneH remocomnuen?

KakoBa BEPOATHOCTb POXAEHUS LOYEpPEN, HECYLINX reH remodunmmn?

Ecnu 6bl 3Ta XeHwWwuHa Bblwa 3aMyX 3a 60MbHOr0 My>XYMHY, TO C KaKO BEPOSTHOCTbLIO ee
AeTn mornun 66l pOANTLCS 300POBLIMU?

Kakon y Hux 6bin 661 non?

3apava 4. Myx4yvMHa- [anbTOHUK >KEHUTCA Ha >KEHLMHEe C HOopMarbHbIM 3peHueM, oTel,
KoTopou 6bin ganbToHMKoM. Kakum Oyaet 3peHune y nx geten?

3apava 5. Y yenoBeka LBeTOBas cnenoTta— CUensieHHbIA C NOSIOM PELECCUBHBIN NPU3HAK.

B 6onbluon cembe y BCcex Aovepen 3peHme HOpMarnbHOE, a BCe CbIHOBbS MSIOXO pasnuyaloT
uBeTa.

MoxeT nn maTb ObITb reTepO3UroTHON NO 3TOMY reHy? ECcTb nn aedekT 3peHus y otua?



Mornun 6bl y 340pOBbIX poauTENnen poanTbCa AeTh € 3TUM AedekToMm? C Kakon BEPOSTHOCTbIO
3TO MOrIOo Obl CAYYUTLCA?

MoryT N XeHLWWUHbI cTpagaTb LBETOBOW CNEenoThl.

3apaya 6. CuHgpom O[] (opo-thauyuno-gurutanbHbli CUHAPOM UM POTO-NULE- NanbueBon
CUHOPOM) npuBOAUT K rmbenn aMOPUOHOB MYXCKOrO rnona W XapakTepusyeTcd
MHOXECTBEHHbIMM MOPOKaMM PasBUTUA. Y reTepo3UroTHbIX >KEHLWWH npusHakm O
BblpaxeHbl cnabo. XXeHWwwuHbl co cnabo BblpaXXeHHbIMW MNpPU3HaAKaMyu CUHOPOMA UMeEeT
340poBy0 Ooudb. [1Be nepBble 6epeMeHHOCTU 3aKOHYMIUCL CMOHTAHHBbIMU BbIKMAbILLAMM
N0AOB MYXCKOro nosia. KakoB reHoTun XeHWuHbI? MeHoTun normbumx ambpuoHoB? KakoBa
BEPOSATHOCTb POXAEHUS Y 3TOM XEHLUMHbBI BTOPOW 340pOBON Jo4vepu?

Bonpochkl ans caMoKoHTpons:

BapuaHm |.

Kapvotun - ...

AyTtocomamu - ...

lNonoBbIMU - ...

[[lomMorameTHbIM non - ...

[(eTeporameTHbIN Non — ...

Femodounua — ...

[JanbToHuam — ...

"lomonornyHble XPOMOCOMBbI— ...

© 0 N o a ks~ Wb

[[eHOM — ...

10. CuenneHHoe c nonom HacrnegoBaHue - ...

Bapuarm |I.

3anonHume nponycku 8 mekcme.

CoBpemeHHasi Teopus HacnegoBaHUs nona 6bina paspaboTaHa
N ero coTpyaHukammn B Ha4vane XX Beka.

AnnencHble reHbl B -n - XpoOoMOCOMax HacrneayrTCcA B COOTBETCTBUM C 3aKOHaMM

MeHpens.

['eHbl, pacrnonoXeHHble B O[HOM XPOMOCOME, Ha3blBaKTCS



npl/I3HaKVI, reHbl KOTOPbIX JTOKalin3oBaHbl B MOJSI0OBbIX XPOMOCOMaXx, Ha3biBaroT

Mon, KoTopbIN OPMUPYET ramMeTbl, OAMHAKOBblE MO MOJSIOBOM XPOMOCOME, HasblBaeTcs
n obosHavaeTca___.

Mon, koTopbIi POPMUPYET rameTbl, HEOAMHAKOBbLIE MO MOJSIOBOM XPOMOCOME, Ha3blBaeTcs
1 0603HavaeTcH Kak .

Y 0po3odurnbl 1 YenoBeka XXEHCKUI Mo SBNSAETCA___, @ MY>CKOW_.

Y ATuy 1 pentunum - camubl, @ CaMKu -__.

Pasnen 3. OCHOBbI FEHETUKM U CENEKLUN.

Tema «3a|<0HomepHocm N3MEHYNBOCTU».

MPAKTUYECKAA PABOTA Ne 9

[MocTpoeHne BapmalnoHHOro psaa n BapnaunoHHOW KPUBOKW, UBMEHYNBOCTb

Llenb: no3HakoMuUTb CTygeHTa CO CTaTUCTUYECKMMWU 3aKOHOMEPHOCTAMU MOAUGIUKALMOHHOWN

N3MEHYMBOCTU, BblipaboTaTb YMEHWE CTPOUTb BapUaLMOHHbIN psia U rpaduk U3MEeHYMBOCTU

AaHHOro npusHaka.

MaTtepuanbHO — TexHudeckoe obecneyeHue: MeToOMYecKMe yKasaHus MO  BbINOSTHEHWIO

paboTbl, NUHEWNKa, KapaHaall, CMCOK CTYAEHTOB rpynmbl.

Xopa 3aHATUA:

1. W3mepuTb pocT CTYAEHTOB rpynnbl;

2. CrpynnupoBaTb Mo pocTy;

3. TocTpouTb rpaguk, HaHEeCTU Ha HEero CpeaHWuil, MakcuMarnbHbIi, MUHUMAanNbHbIA POCT
CTYOEHTOB rpynnbl;

4. TocTpouTb BapyaLMOHHYHO KPUBYIO;

5. TMogrotoBuTb 3alWMTy paboTbl MO KOHTPOSIbHLIM BOMPOCaM.

TeopeTunyeckne ceegeHmnA

MyTauMOHHas W3MEHYMBOCTb— 3TO Wu3MeHeHus [OHK kneTtkn (M3MEHeHue CTpoeHus wu

KonuyectBa Xpomocom). BosHukaloT nog genctBnemMm  ynbtpaduoneTta,  paguauun

(peHTreHoBckux nyden) m T.n. [epepatoTcs NO HacneacTsy, ChnyxaT maTepuanom Ans

€CTECTBEHHOro oTbopa (MyTauMOHHbIN NPOLECC — OAHA U3 ABMXYLLUX CUIT SBOSTHOLINN).

KoMbuHaTMBHas M3MEHYMBOCTb BO3HMKAET Mpu nepekoMbuHauuu (nepemelunBaHun) reHoB

oTua n matepu. ICToOYHMKN:

KpoccuHrosep npu merniose (roMONOrMyHblE XPOMOCOMbI TECHO CONMXKAKTCA U MEHSATCA

yyactkamu).

1) HesaBucrmoe pacxoxaeHue XpoOMOCOM Mpu Meiose.



2) CnyyvaiiHoe cnusiH1e raMeT npy onroAoTBOPEHNM.

Mpumep: y LBETKa HOYHAsA KpacaBuua eCTb FeH KpacHOro useta nenecTtkoB A, un reH 6enoro
useta a. OpraHnsm Aa MMeeT pO30BbIM LBET NENecTKoB, 3TOT MPU3HAK BO3HMKaAET Mnpu
coyeTaHum (kombuHaLmm) KpacHoro n 6enoro reHa.

MogudukaumMoHHas W3MEHYMBOCTb BO3HWMKAET Nog OeWCTBUMEM OKpyxatuwen cpedbl. [1o
HacneacTBy He nepefaéTcs, NOTOMY 4YTO NPU MOAUMPUKALUAX MEHSIETCA TONbKO (DEHOTUN
(Mpu3Hak), a reHoTun He MeHsaeTca. OTNUYNS

OoT MyTaumin. HoOpma peakumm — CnocoBHOCTb reHoTuna oopMnpoBaTb B OHTOreHese, B
3aBMCUMOCTU OT YCNOBUW cpefbl, pasHble eHoTunbl. OHa XapakTepusyeT A0S0 y4YacTus
cpenbl B peanusauumn npusHaka v onpegenser MoguduKkaLMoHHYH N3MEHUYNBOCTL BMaa. Yem
luMpe Hopma peakuuu, TeMm bornblue BRMSHWE cpedbl U TEM MEHbLUe BIIMSIHME FeHoTuna B

OHTOreHese.



OOuH mn TOT Xe reH B pasHbIX YCMOBUSAX cpedbl MOXET peanuv3oBaTbCs B HECKOJSIbKO
nposiBNeHnn npusHaka (eHoB). B kaxxaomM KOHKPETHOM OHTOreHese M3 CrnekTpa NposBreHni
npu3Haka peannsyeTcd TOSNIbKO OAUH. AHANOMM4YHO OAMH U TOT Xe reHOTUMN B pa3HblX YCNOBUSAX
cpebl MOXeT peanim3oBaTbCs B Lerbli CNEKTPp NoTeHUManbHO BO3MOXHbLIX (PeHOTUNOB, HO B
KaXK[OM KOHKPETHOM OHTOreHese peanunsyeTcs ToNbKo oauH dpeHoTun. Mo HacnenCcTBEHHOM
HOPMOW peakLuMy NOHUMAKOT MaKCMMasibHO BO3MOXHYHO LUMPUHY 3TOrO CNEeKTpa: YEM OH Luupe,
TeM Wunpe HopMa peakumn. deHoTUnn4eckoe 3HayYeHue nboro KONMYECTBEHHOMO NMpuU3Haka
(P) onpenensieTcs, ¢ OQHOM CTOPOHbI, €ro reHOTUNMYEeCKUM 3HadeHuem (I7), ¢ Apyrom CTOPOHbI
— BrnusaHuem cpeabl (C):
Xopg paboTbl:
3afaHus ans camoCTOATENBHOMO BbIMOMHEHUS:
1. M3mepuTb pOCT KaXgoro CTyaeHTa B rpynne, OKpyrnuTb undpbl (Ha-

npumMep, ecnm pocT coctaenseTt 165,7 cm, saanuwmnte, 4YTo poct — 166 cm)
2. KonnyecTtBoO CTyAeHTOB C NOBTOPSAIOLIMMCHA POCTOM, MOSIyYEHHbIE JaHHblE 3anuunTe B
Tabnuuy.
(Crpynnupyite nonyveHHble uMdpbl, KOTOPbIE OTNMYAKOTCA ApYr OT Apyra Ha 5 cm (150—155
cM, 156—160 cm u T. 4.) 1 noacynTanTe KONMYECTBO YYEHMKOB, BXOAALLMNX B KaXKaylo rpynny.

lMonyyeHHble AaHHble 3anuwmnTe: KonnyectBo yvawmxces ... 2 Poct, B cm 145—150).

3. TocTpoiTe BapuauMOHHbLIA psSA pPocTa CTYAEHTOB, a Takke BapuaLMOHHYK KPUBYIO,
oTKNnagbiBas Mo ropu3oHTanun pocT B CaHTUMeTpax, a No BepTUKanu KOnmM4ecTBo MOBTOPOB C
AaHHBIM POCTOM.

4. BblMUCNIUTE CPEOdHU POCT CTYAEHTOB Ballel rpynnbl no dpopmyne (Nytem aenexHus
CYMMbI BCEX U3MEPEHUI Ha 0BLLEeE YNCNO N3MEPEHNI)

5. BbluucnuTe u oTMepbTe Ha rpaduke CPeaHUn pocT.

6. Mocne BalmMx UccnegoBaHWi caenanTe BbIBOA U OTBETbTE Ha BOMPOCHI:

a) KaKow poCT YYEHMKOB BaLlen rpynnbl BCTPEYaETCHA YacTo, Kakown pegko.

0) Kakne OTKITIOHEHMSI BCTPEYAKOTCA B POCTE y4YaLLMXCS.

B) KaKOBbl NMPUYNHbI Pa3HOro pocTa.

CtyaeHTbl: 1.

Homep |[®amunua ctygeHTa PocTt
n/n B CM
1




Homep

n/m

dammnus CTyQeHTa

PocTt

B CM

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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1. BapuatistorHan KDHEIA deaKumm?

‘V 2 yYeHue.
|

HC O BMWO ».

MPAKTUYECKAA PABOTA Ne 10

. AHann3 N oueHKa pPasrMyYHbIX FTMNOTE3 NPOUCXOXKAEHUS XKU3HMU.

Llenb: 3HaKOMCTBO C pasf4YHbIMU MTMNOTE3aMN NMPOUCXOXKOEHUS XKNU3HN Ha 3eMne.
Xopg paboTbl.

1. TlpountaTb TEOPETUYECKME CBEAEHUS

2. 3anonHuTtb Tabnuuy:

Teopuun n | CywHocTb Teopun unn | [lokasatenbcrea




rmnoTeabl rmnoTe3bl

TeopeTunyeckne ceegeHmna

«MHoroobpasne Teopun BO3HUKHOBEHNSA XXN3HU Ha 3emMne»

1. KpeaumoHnsm

CornacHo 3ToM TeopwuW, XU3Hb BO3HMKIIA B pe3ynbTaTe Kakoro-To CBEepXbeCTeCTBEHHOro
cobbiTma B npowrnom. Ee npugepxusaiTca nocrnegoBaTenyM MNodvtM Bcex Haubonee
pacnpoCTpaHEHHbIX PENMUMMO3HbIX YYEHUN.

TpaanunoHHoOe NyaencKko-XpUCTUaHCKOE NpeacTaBfieHne O COTBOPEHUM MUpa, U3NOXEHHOE B
KHure BbITus, BbI3bIBANO M NPOAOIMKAET BbI3blBaTb CMOpPbl. XOTS BCE XpPUCTUAHE MPU3HALOT,
4yTo0 Bbnbnua — aTto 3aBeT ['ocnoga noasM, NO BOMPOCY O ANMMHE «AHSAY», YNOMUHAaBLUErocs B
KHure BbiTus, CyLLecTBYIOT pa3Hornacus.

HekoTopble cumTaloT, YTO MUP M BCE HacenswLwme ero opraHnamMbl Obinn co3gaHbl 3a 6 AHeEN
no 24 yaca. [ipyrne xpuctnaHe He OTHOCATCS K BUbnuu kak K Hay4YHOM KHUTe U CYMTaloT, YTO B
KHure bBbITMa M3NoXeHO B MOHATHOM Ona nogen popMe Teosiormdeckoe OTKPOBEHME O
COTBOPEHUN BCEX XMBbLIX CYLLIECTB BCEMOTYLLNM TBOPLIOM.

lMpouecc 6oXeCTBEHHOro COTBOPEHNA MUPA MbICIIUTCS Kak MMEBLLMIA MECTO NULLb O4HaXabl U
NOTOMY HeJOCTYNMHbIN AN HabnogeHus. 3TOro 4OCTaTOYHO, YTOObI BbIHECTM BCHO KOHLEMLMIO
OOXXeCTBEHHOIro COTBOPEHUS 3a pPaMKuM Hay4yHOro nccnegoBaHus. Hayka 3aHMMaeTcsa TONbKO
TeMU ABMEHUsSMU, KOTOopble MoadarTca HabnioaeHuo, a NoToMy OHa HuKorga He 6yaet B
COCTOSIHUM HU JoKa3aTb, HXU ONPOBEPrHYTb 3Ty KOHLUENUUIO.

2. Teopus cTauMOHaAPHOro COCTOAHNA

CornacHo atoun Teopuun, 3eMns HUKOrga He BO3HMKarna, a cyllecTBoBaria Be4HO; OHa Bceraa
cnocobHa nopgepxuBaTb XU3Hb, @ €CNU U U3MEHsANacb, TO OYeHb Mano; BuAbl TOXe
cylliecTBoBanu Bcerga.

CoBpeMeHHble MeTOAbl AaTUPOBaHUA atoT BCe Bornee BbICOKNE OLIEHKM Bo3pacTa 3eMnu, 4YTo
No3BOMSEeT CTOPOHHMKaAM TEOpUW CTaLMOHAPHOro COCTOSHUSA nonaratb, 4TO 3emMns U BuAbl
cywiectBoBanu Bcerda. Y Kaxaoro Buaa €CTb [B€ BO3MOXHOCTM — B0 U3MeHeHue
YNCIIEHHOCTU, NMNBO BbIMUPAHME.

CTOpPOHHVKM 3TOW TEOpUM He MPU3HAIOT, YTO Hanuume WM OTCYTCTBUE OnpeaeneHHbIX
NCKOMaeMbIX OCTaTKOB MOXeT YyKasblBaTb Ha BpPeMs MNOSBIIEHUS WUNU BbIMUPAHWUA TOrO WNn
WHOrO BMAa, W MNpUMBOOAT B KadecTBe npumepa npencraBuTens Kuctenepbix pblb —
natumeputo. Mo naneoHTONOrM4YeckUM AaHHbIM, KUCTenepble BbiMepnn okosio 70 MrH. net
Hazag. OgHako 3TO 3akniYeHue MpULIIOCh NepecMoTpeTb, Koraa B panoHe Maparackapa

OblM HaNOeHbl XMBble npenocraBuTesin KUCTenepbix. CTOpOHHI/IKI/I TeEOpUn CtaunMoOHapHOro



COCTOSIHUS YTBEPXOAKOT, YTO, TOMbKO M3y4vas HblHE XMBYLIME BUObI U CpaBHMBas WX C
NCKoMaeMbIMU OCTaTkaMn, MOXHO AefnaTb BbIBO O BbIMUPaHUU, 4a N TO OH MOXET oKa3aTbCs
HeBepHbIM. BHe3anHoe nosieneHme kakoro-nmbo nckonaemoro Buaa B onpegeneHHoMm nnacre
00BACHAETCA yBEeNMYEHMEM YUCINEHHOCTU €ero nonynsunnm Unu nepemMelieHnemM B MecCTa,
OnaronpuaTHbIE 49 COXPAHEHUA OCTaTKOB.
3. Teopusa naHcnepmMmumn
OTa Teopuss He npegnaraeT HUKAKOrO MexaHu3aMa Ans  oObACHEHWA MNepBUYHOIO
BO3HUKHOBEHWSA XXM3HKU, a BblABUraeT naew O ee BHEe3EMHOM npoucxoxaeHun. Noatomy ee
Hemnb3sl cyYuTaTb TEOPUEN BO3HUKHOBEHMUSI XU3HM KaK TaKOBOMW; OHa MNPOCTO MNepeHoCcUT
npobnemy B Kakoe-To Apyroe mMecto Bo BceneHHon. ['vnoTtesa 6bina BoiasmHyTa HO. JlInbmxom
n . Puxtepom B cepeamHe XIX Beka.
CornacHo rMnoTese MaHCNepPMUN XU3Hb CYLLECTBYET BEYHO M MEePEeHOCUTCHA C MiaHeTbl Ha
nnaHeTy meteoputamu. lNpocTenwme opraHn3mbl UM UX CNOPbI («CEMEHA XMU3HWY ), Nonagas
Ha HOBYIO MNaHeTy U Hangsa 3oecb 6naronpusTHbIE YCOBUS, PAa3MHOXAKTCH, AaBas Havano
3BOSIOLUNN OT NPOCTENLLMX (POPM K CIOXHbIM. BO3MOXHO, YTO XM3Hb Ha 3emne BO3HWMKNA U3
OAHOW e4MHCTBEHHOWN KONOHMUM MUKPOOPraHM3MOB, 3abpOLLEHHbIX N3 KOCMOCa.
[ns obocHoOBaHNA 3TON TEOPUN NCNOMB3YOTCA MHOrokpaTHble nosisrneHna HI10, HackanbHble
n3obpakeHusi npeaMeToB, MOXOXNX HA pakeTbl U «kKOCMOHABTOBY, a TakKe COObLLEeHMs AKoObI
0 BCTpeyax c nHonnaHeTaHamu. [Npun n3ydeHmn matepmanoB METEOPUTOB U KOMET B HUX Bbinn
obHapyXeHbl MHOrne «npeflecTBEHHUKM XUBOrO» - Takume BellecTBa, Kak LMaHOreHbl,
CYHWIMbHasa KUCNOTa W OpraHu4eckne CcoefUHEHUs, KOTopble, BO3MOXHO, Cbirpanu porb
«CeMsH», NagasLUMX Ha ronyto 3emrto.
CTOpoHHMKaMu aTon rmnoTtesbl Obinn naypeatbl Hobenesckon npemun ©. Kpuk, J1. Opren. .
Kpuk ocHOBbIBaricst Ha BYX KOCBEHHbIX JjOKa3aTeNnbCTBax:

- YHMBEpCanbHOCTWN FrEeHeTMYECKOro KOAa;

- HeobxoouMOCTWM ANns HopmarbHOro metabonuama BCEX XUBbIX CyLLeCTB MonubaeHa,

KOTOpPbIN BCTPEYaeTCHa cenyac Ha nnaHeTe KpanHe pesko.

Ho ecnu »un3Hb BO3HUKNA He Ha 3emrie, TO Kak OHa BO3HMKIa BHe ee?
4. dusunyeckue runoTessbl
B ocHOBe (hmsmyeckux runotes nexuT npusHaHme KOPEHHbIX OTINYMIA XUBOFO BellecTBa OT
HeXmnBoro. PaccmMoTpum runotesy NPOUCXOXKAEHUS XNU3HK, BblaBUMHYTYI0 B 30-e rogbl XX Beka
B. 1. BepHagcknm.
B3rnaabl Ha CyLHOCTb XU3HWM NpuBenyn BepHaackoro K BbIBOAY, YTO OHa NosiBUNach Ha 3emne
B dopme 6uocdepbl. KopeHHble, dyHAameHTanbHble OCOOGEHHOCTU XXMBOrO BeLecTBa
TpeOyloT ANa ero BO3HUMKHOBEHUS HE XMMUYECKUX, a (PU3MYeCcKMX NpoueccoB. ITO LOMKHa

ObITb cBOEOOpa3Has katactpoda, NOTPSICEHNE CaMNX OCHOB MUPO34aHMS.



B cooTtBeTcTBMM C pacnpocTpaHeHHbiMM B 30-x rogax XX Beka runote3amm obpasoBaHus
JlyHbl B pesynbTate OTpbiBa OT 3eMiM BeLLeCTBa, 3anosiHABLUEro paHee TMXOOKeaHCKYHo
BNaguHy, BepHagckui npegnonoxusi, 4Tto 3TOT MNpouecc MOor Bbi3BaTb TO CnuvparibHoe,
BUXPEBOE ABWXEHNE 3E€MHOr0 BELLEeCTBa, KOTOpOoe BonbLle He NOBTOPUIIOCH.

BepHagckum npoucxoxgeHune XM3HM OCMbICNMBanN B TeX Xe MacwTtabax um uHTepsanax
BpeMEHU, YTO M BO3HUKHOBEHWe camon BceneHHon. lNpu kaTtactpode ycrnoBusi BHe3anHo
MEHSIOTCS, U N3 NPOTOMAaTEPUM BO3HMKAIOT XXMBAs U HEXMBAA MaTepus.

5. Xumunyeckme rmnoTtesbl

OTa rpynna rmnote3 OCHOBbLIBAETCH Ha XMMMYECKOW cheuuduke XM3HU U CBA3bIBAET ee
npoucxoxgeHue ¢ uctopuen 3emnu. PaccmMoTpum HEKOTOpbIE TMNOTE3bl 3TOW rPynmbl.

Y UCTOKOB UCTOPUN XMMUYECKUX MMNOTE3 CTOSANN 8033peHUst 3. ekkers. ['ekkenb cuntan, 4to
CHayana noa OeUCTBMEM XUMWUYECKMX W (PU3MYECKUX MPUYUH MOSABUIINCL COeOMHEHUSs
yrnepoga. 3Ty BewecTBa nNpeacTtasnany cobor He pacTBOpbl, a B3BECUM ManeHbKUX
KOMOYKOB. [lepBUYHbIE KOMOYKM BbININ CNOCOBHBI K HAKOMMEHUIO pa3HbIX BELLECTB M POCTY, 3a
KOTOpbIM criegoBano geneHue. 3atemMm nosieunacb 6es3bsgepHast Knetka — ucxogHas popma
OS5 BCEX XUBbIX CyLLEeCTB Ha 3emre.

OnpeneneHHbIM 3Tanom B pasBUTUM XMMUYECKMX TMNOTE3 abmnoreHesa ctana KoHuenuus A. Y.
OnapuHa, BbiaBMHYyTasa um B 1922-1924 rr. XX Beka. N'mnotesa OnapuHa npegcrasnseT cobom
CUHTE3 fapBuHM3Ma ¢ OGuoxummen. Mo OnapuHy HacneacTBEHHOCTb cTana CneacTBUEM
otbopa. B runotese OnapuHa >xenaemoe BblgacTca 3a AenctButenbHoe. CHadana Hee
OCOBEHHOCTU XM3HM CBOAATCA K OOMeHy BewecTtB, a 3aTeM e€ero MOAEeNMpoBaHue
00bABNSETCA peLleHHOM 3aragkn BO3HUKHOBEHUS XKN3HM.

lunomesa []x. beprnana npegnonaraeTt, YTO abMOreHHO BO3HMKLIME HeBOomMbLUME MONEKYbl
HYKNMENHOBBIX KUCIIOT M3 HECKONMbKMX HYKNEOTUOOB MOIMN Cpa3dy Xe COeAUHATHCA C TeMU
aMWHOKMCIIOTaMK, KOTOpPbIE OHWM KoaupykoT. B aTon rMnoTtese nepBuMYyHasa XuBas cuctema
BMANTCS Kak brnoxmmunyeckas XWU3Hb bes OpraHmM3mos, ocyLiecTBnsoLLas
camoBocnpounssegeHne n obmeH ellects. OpraHnambl xe, no k. bepHany, nosiBnsTCA
BTOPUYHO, B Xxoae 060COoONeHns OTAenbHbIX Yy4YacTKOB TaKoW OMOXMMWUYECKOW XXWU3HU C
NOMOLLbIO MeMOpaH.

B kauyectBe nocnegHenm XMMUYECKOW TMNOTE3bl BO3HUKHOBEHUSI XXW3HW Ha Hallen nnaHeTte
paccmoTpum euromesy . B. Bolumkesu4ya, BblaBuHyTyto B 1988 rogy. CornacHo aTtoun
rmnoTese, BO3HWKHOBEHME  OPraHMYEeCKUX BELLeCTB MNEPEeHOCUTCs B KOCMUYECKOE
npocTpaHcTBO. B cneumdunyecknx ycnoBusix kKocMoca UOET CUHTE3 OpraHMYeCcKux BeLLecTB
(MHOrouMCNEHHbIE OpMNaHM4YecKne BellecTBa HamgeHbl B MeTeopuTax — YrneBoAbl,
yrneBogopoabl, as3oTUCTblE OCHOBaHWSI, aMUHOKMCIIOTHI, >XMPHbIE KUCNOTbl U Ap.). He

UCKIMKO4YEHO, 4YTO B KOCMUYECKUX TMPOCTOpaxX MOrmmn o6pa30|3aTbc;| HYKNneoTnagbl MU [Oaxe



monekynbl AHK. OgHako, no MHeHuto BonTkeBu4ya, xmmmuyeckas aBontoumnsa Ha 60nbLUMHCTBE
nrnaHeT CoNMHEYHON CUCTEMbl OKasanacb 3aMOPOXEHHOW M NPOoAOoSKMNach Nywb Ha 3emne,
Hanas Tam noaxogswue ycnosus. Npn oxnaxgeHun n KoHAeHcaumm ra3oBon TYMaHHOCTU Ha
nepsBu4HON 3emre okasasncs BeCb Habop opraHMYeckux CoeAnHeHUn. B aTUX yCnoBusix xXmseoe
BELLEeCTBO MNOSIBUNIOCH M KOHOEHCUMPOBASIOCh BOKPYr BO3HUKLWMX abuoreHHO monekyn OHK.
NTak, no runoTtese BonTtkeBnya nepBoHa4yanbHO NOSBUIIACH XU3Hb BMOXMMHUYECKas, a B Xoae
€€ 3BOI0LUNN NOSABUINNUCL OTAENbHbIE OPraHNU3Mbl.

KoHTponbHble Bonpockl: Kakon Teopuun npuaepxmneaeTechb Bbl IMYHO? [lovemy?

BbiBoA:

Pasgen 4 lNpouncxoxaeHne n pasButme Xn3Hu Ha 3emne.

OBOJSIOLMOHHOE YYeHMe.

Tema « MnKpoaBonoLUUS 1 MaKpO3IBOMNIOLNAY

MPAKTUNYECKAA PABOTA Ne 11

OnucaHne ocoben ogHOro Bnaa no Mopdonormyeckum Kputepusim.

Llenb: HayunTbCs BbISBNATL MOPONornyeckme npusHakm XXMBOTHbIX, PacTEHUI; onpeaennTb,
MOXHO NN MO MOPMOSIOrMYECKMM MpPU3HAKaM CyauTb O NPUHAANEXHOCTU OpraHu3ma K
onpeaeneHHomy Buay.

O6opynoBaHue 1 matepuarnbl: pUCyHku, repbapHble obpasubl.

Xopg paboThbl

l. M3yyeHne pacTteHun.

1. PaccmoTtpute npegnoxeHHble 06pasLbl pacTeHU, CPAaBHUTE UX.

KTEBEP nyroson |KNEBEP non3yumm|

RVE
g AP
%

Trifatim praterese L

2. Ha ocHoBaHMM cpaBHEHUS, cOCTaBbTe MOPXONOrMYECKYHO XapakTepUCTUKY

ABYX pacTeHMI 0OQHOro poaa, 3anonHuTe Tadnuuy.



Mpu3Hak aAns cpaBHEHUS!

O6pasey, Ne
1
Bupoosoe

Ha3BaHUe:

O6pasen, Ne
2
Bupoosoe

Ha3BaHUe:

Poa pacteHnus

Twun KOpHEBOW CUCTEMBI

Crtebenb (OpeBecHbIN, TPaBAHUCTbIN,

NPAMOCTOAYUN, NON3YYMIA, CTENMOLLNACS U T.N.)

Iluctba (NpocTble, CNOXHbIE)

*KnnkosaHue nuctbeB

JluctopacnonoxeHuve

LiBeTok nnu couetne

lMnopg, ero HasBaHMe (COYHBIA UMM CYXOW, OAHO- UK

MHOFOCEeMSIHHbIN)

3.  YepTbl cxogcTteBa

ABYX
poaa

BNOOB

4.
poaa

YepTbl pasnuyns

ABYX

BUOOB

5. MoxHo 15
NPUHAANEXHOCTN pacTeEHNIN?

[I. N3yyeHne XNMBOTHbIX

Ha OCHOBaHUM MOPEONOrMYecKoro

pacTeHumn

pacTeHuun

0Horo

ogHoro

KpuUTepus cyautb O BWOOBOW

1. PaccmoTpuTe pUCYHKM ABYX XMBOTHbIX pa3HbiX BUAOB O04HOro poaa. CpaBHUTE UX.

2. Ha ocHoBaHuM cpaBHeEHuUS,

»KMBOTHbIX OHOrO PoAa, 3anonH1Te Tabnuuy.

CoCTaBbTE€ MOP(OMOIMYECKYD XapakTEpPUCTUKY OBYX

Bugosoe
MpusHak ons cpaBHeHUSA

Ha3BaHue:

BugoBoe Ha3BaHwue:

PacnpoctpaHeHune XnBoTHOro

Okpac mexa

[nNuHa XXnMBOTHOIro

Macca »1BoTHOro

CTpoeHne KOHEYHOCTEN
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Tun nutaHuga
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3. L-Ieprl cXoacTBa OBYyX BMUOOB XNBOTHbIX Oo4HOro
poaa
4. L-Ieprl pa3nnyna ABYyX B1NOOB XNBOTHbIX oaHoro
poaa

5. MOXHO nnMm Ha OCHOBaHMM MOPMOSOrMYECKOro KpUTEpUA CyauTb O BWOOBOM
NPUHAAMNEXHOCTN XKUBOTHbIX?
CoenanTte oOLwWmn BbIBOA, HA OCHOBE aHanm3a CBOen paboThl.
TeopeTnyeckne ceeageHus
KneBep nonsy4nmn — MHoroneTHee TpaBsHUCTOe pacTeHue. KopHeBasi cuctema CTepXHeBas.
Ctebenb nonayyun, YKOPEHSLWNNCSA B y3nax, BETBUCTbIMA, FOMbI, YacTo MOonblA. JlucTbs
ANVHHOYepeluYaTble, TpéxpasgernbHble, UX JIMCTOYKM LUMPOKOSIMLEBMAOHbIE, Ha BEpPXYLUKe
BblemyaTble. Yepelkn Bocxogsawme, no 30 cm anvHon. CouBeTusi rofloBKM NasyLUHble, NOYTU
WwapoBuaHble, pbixnble, 4O 2 CM B nonepeyHuke. BeHumk ©Genbin mnu posoBaTtbii, MO
oTuBeTaHun 6ypetoT. B uBetke 10 TbIMMHOK, AEBATb U3 HUX CPOCLLUMECSH HUTAMU B TPYOOUKY,
ogHa — ceBoboaHas. Mnoa — 606 (NpogonroBaThiv, NAOCKUA, COAEPXKUT OT TPEX A0 YETbIPEX
NOYKOBMAHbBIX UNU CepaueBUAHbBIX CEMSIH CEPO-XKENTOro MM OpaHXeBOoro upeTa). Havano
CO3pEBAHNSA CEMSAH — MIOHb-UIOSb. PasMHOXaeTca Kak ceMeHaMu, Tak U BereTaTueHO.
Knesep nyroBon — AByneTHEE, HO Yalle MHOrofieTHee TPaBAHUCTOE pacTeHue, OOCTUraeT B
BbicoTy 15-55 cMm. BetBuctble ctebnn npunogHumarowmecs. Jluctbs Tpondatble, C
LUMPOKOANLEBUOHBIMU MENKO3yDbYaTbiMM A0NSAMU, JIMCTOYKM MO KpasM LENbHbIE, C HEXHbIMA
pecHnykamm no kpasm. CouBeTusi ronoBKM pbiXible, WapoBUAHbIE, CUOAT 4YacTo MOMapHO U
HEepeaKko MNPUKPbITbl ABYMSI BEPXHUMWU NUCTbAMW. BeH4YmMK kpacHbln, mn3pegka 6enbin mnu
HEOAHOLBETHbIN; Yalleyka C OeCATbIo Xunkamu. Nnog — ogHOCEMSIHHBLIN 606 (AnUEeBNOHON
dopMbl); CEMEHa TO OKpYyrfble, TO yrnosaTble, TO XeNToBaTO-KpacHble, TO PMONEeTOoBbIE.
LiBeTéT B wutoHe-ceHTAbOpe. [noabl co3peBakT B aBrycrte-oktsibpe. PasmHoxaeTca Kak

CceMeHaMH, TakK 1 BeretatmBHO.



Haunbonee nssectHol B Poccuu 3anubl — 6ensik n pycak. 3asu-6ensak: obutaet B TYHAPOBOW,
NIeCHOM M 4YacTu4HO necoctenHon 3oHe CesepHon Eponbl, Poccun, Cnbupu, KasaxcraHa,
3abankanbsa, danbHero Boctoka. 3asu — pycak: B npegenax Poccum Boautca no Bcew
EBponenckon yactn cTpaHbl 40 ceBepHbix nobepexun Jlagoxckoro n OHeXCKoro osep.
3aqau-6ensk. OnuHa Tena 44 — 74 cm. XBOCT B BuAe NywIMCToro 6esioro wapuka, KOHYUKU
ywen yepHble. OcTanbHasi okpacka OypoBaTtasi unu cepasi IeToMm U 4ucto-6enasa smmon. Y
Oengka nanbl WWpoKue, C ryctbiM onyLeHnem, 4Todbl MeHbLUEe NpoBanuBaTbCs B Cyrpodbl (Ha
nanax 3MMOK OTpacTalT MexoBble «bbkny»). Cneabl WMPOKME, OKPYIble, OTNeYaTKn 3agHuX
nan nuwb HEeHaMHoro Bonble nepeaHux. 3agHMe HOMM HaMHOro AfIMHHEE nepegHux U npu
OBWXEHUM BbIHOCATCA Aaneko Bneped. OnuHa cnepa 3agHen nanbl 12-17 ¢m, wupuHa 7-12
cM. Y Bengka yLumn Kopo4e, YeM Yy pycaka, XBOCT CHU3Y Denbli, LWepCTb Msrkas.

bengak — pactutenbHOSQHOE XNBOTHOE C YETKO BblpaXXEHHOW CE30HHOCTbLIO NUTaHusA. BecHon
N NEeTOM OH KOPMMUTCS 3efEHbIMM YacTaMu pacTeHuMn. Mectamu noegaeT XBowm U rpubsbl, B
YAaCTHOCTW, ONleHNn Tprodoenb, KOTOPbIA BbikanbiBaeT U3 3eMnu. bensik ovyeHb nnogosut. 3a
neTo 3amymxa npuHocut 2-3 nomeTa mn3 3-5, nHorga gaxe 11 notomkoB. BeCHOM M OCEHbIO
0ensk nuHsieT. BeCeHHANA NMHbKa Ha4YMHaeTCs B MapTe U KOHYaeTcs B Mae. XKuyT 6enskn 8-9
net, nHorga goxmeaoT Ao 10, 0Bbl4HO e MMOHYT 3HAYUTENbHO paHblle. benak — BaXHbIN
0OBbEKT NPOMBICNIOBOM OXOTbl, 0COOEHHO Ha ceBepe.

3adu-pycak. AnuHa Ttena 55-74 cm. XBOCT CBepxy W KOHYMKM ywen 4vepHble. OcTanbHas
OoKpacka pbhkeBaTo-cepas C 4YepHoBaTon psAbblo, 3MMON cBeTnee, 0cCOOeHHO Ha Oproxe wn
Ookax. lanbl yxe, yem y 6enska. Y pycakoB onvHa crnefa 3agHen nanbl 14-18 cm, wvpunHa 3-
7 cM. 3agHMe HOMM HaMHOro ASIMHHEE NepeaHnX 1 Npu ABMKEHUM BbIHOCATCS arieko Brnepea.
B neTtHee Bpemsi pycak nuTaeTca pacTeHusasMM W MonoabiMu noberamuv OepeBbEB W
KyCTapHMKoB. Yalie Bcero cbepaeTt NUCTbss M CTebnn, HO MOXET BblKanbiBaTb M KOPHW.
OXOTHO noefaeT oBOLLHbIE U BaxyeBble KyNbTypbl. 3asu-pycak: nomeToB ObiBaeT 2-3 1 gaxe
4. BeceHHnin nomeT n3 1-2 3anyar, 6onee no3gHum mns 3-4 (oo 8). Pycak aBnsieTcs LEHHbIM
NPOMbICITOBbIM XXUBOTHbBIM, 00 EKTOM NIOOUTENBCKON N CMOPTUBHOM OXOTbI.

Bonpocbl ans camokoHTpons:

1. KakoBa OCHOBHas Lenb Knaccuukaumm opraHmamoB?

2. Yrto Takoe Bna n kputepum suga?

3. Kakne kputepun Buga Bam nssectHbl?

4. KakoBa ponb penpoayKTMBHOW M30NALMM B NOAAEPXaHUU LenocTHocTh Buaa? MNpueeante
npuMepbl.

5. Yrto takoe nonynsauma?

6. NMouemy Guonornyeckne BMAbI CyLECTBYHOT B Npupoae B hopme Nonynaumn?



Pasgen 5 MNpoucxoxageHne yenoseka.

Tema «AHTponoreHes».

MPAKTUYECKAA PABOTA Ne 12

AHarnus v oueHka passiMyHbIX rMnoTes3 NPOUCXOXOEeHUs YernoBeka

Llenb paboTbl: nokasaTb CXOOCTBO B CTPOEHUM M OpraHumsauum 4YerioBeka W >KMBOTHbIX.
O6bAcHUTL ero CxoACTBO C  ApYrMMW  opraHuamamu, ero csoeobpasve, MpuymHbI
pa3Hoobpasns 4enoBeyeckoro Tuna. CpenaTb BbIBOA O Bedywen ponv B 3BOMOLMU
Yyenoseka.

MaTepuanbHo — TexHuyeckoe obecneveHue:

Tabnuubl: «PyanMeHTbl 1 aTaBU3Mbl Y YenoBekay,

«YenoBekoobpasHble 06e3bsHbIY, «HenoBeyeckme pachly.

Xopa paboThbl:
1. TMpouuTaiiTe maTepuan no 3agaHHON TeMaTUKe.
2. 3anumnte OCHOBHbIE MOMEHTbI KaXXdon rmnoTesbl.

3. Cpenartb BbIBOA Mo paborTe;

TeopeTunyeckne ceegeHus

[lokazaTenbcTBa NPONUCXOXOEHNS YENOBEKA OT XKUBOTHbIX.

B ocHoBe COBpEMEHHbIX Hay4HbIX NPeaCTaBMEHUA O MNPOUCXOXOEHUM YEerioBEeKa NeXuT
KOHLLeNuUus, B COOTBETCTBMM C KOTOPOW YENOBEK BbILLEN N3 MUPA XXUBOTHbIX.

[aHHble CpaBHUTENbHOW 3MOPMONONMM M aHAaTOMUWM SCHO MOKa3biBAKOT YepTbl CXOACTBa B
CTPOEHWUN 1 pa3BUTUN TeNa YenoBeka C XMBOTHLIMMU.

[na 4enoBeka XxapaKTepHbl OCHOBHbIE 4YepTbl, MNpucywme Tuny XopaoBble W NOATUMNY
[Mo3BOHOYHLIE. Y 4YenoBeka (kak M y BCEX XOPAOBbIX) HA PaHHUX 3Tanax 3MOPUMOHarbHOro
pa3BUTUSA BHYTPEHHWA CKeneT MNpPeAcTaBieH XOpAOW, HepBHasA TpyOka 3aknagbiBaeTcsa Ha
CMUHHOW CTOPOHE, TENo MMEET [BYCTOPOHHIOK cuMMeTputo. Mo mepe passutmust ambpuoHa
XOpAa 3aMEHSIETCS Ha MO3BOHOYHbINA CTONO, POPMUPYIOTCS Yepen, NATb OTAENOB FOfIOBHOrO
mosra. Ceppgue pacnonaraetca Ha OproWHOW CTOPOHE, MOSBMASIETCA CKeneT napHbIX
cBOOOOHbIX KOHEYHOCTEN.

[ns yenoBeka xapakTepHbl OCHOBHbIE YepThbl krnacca Mnekonutatowue.

MO3BOHOYHMK YenoBeka pasferneH Ha NATb OTAENOB, KOXa MOKpbITa BOSIOCAMU U COAEPXKUT
NMOTOBbIE U canbHble Xenesbl. Kak 1 ans apyrmx MnekonuTaroLwmx, Ansa YernoBeka XxapakTepHo
XUBOPOXAEHME, Hanuyne AuadparmMbl, MOSIOYHbLIX >XEre3 U BCKapMIiMBaHWe AeTeHbilen

MOJIOKOM, YeTblpexkamepHoe cepaue, TENOKPOBHOCTb.



[ns yenoBeka xapaKkTepHbl OCHOBHbIE YepTbl nogknacca lNnaueHTapHble. MaTb BblHaLLMBaET
nnog BHyTPW CBOEro Tena, n NuTaHue nnoga NponucxoamuT Yepes nnaweHTy.

[ns 4yenoBeka XxapaKTepHbl OCHOBHble 4epTbl oTpsaa [lpumaTtbl. K HUM MOXHO OTHECTU
KOHEYHOCTM XBaTaTeNbHOro Tuna, Hanuyne HOrTen, pacnonoXxeHue rnas B OAHOW MNOCKOCTH
(4To obecrneunBaeT 06BLEMHOE 3peHUE), 3aMeHa MOJSIOYHbIX 3y6OB Ha NOCTOAHHbIE U Ap.
MHoro obLwmnx npuMsHaKoB Yy 4enoBeka W C 4YerioBekoobpasHbiMM Obe3bsiHaMu: CxoaHas
CTPYKTypa MO3roBOro M 5unueBOro OTAENOB Yeperna, XOpowo pas3BuTble NOOHble A0nu
rOfIOBHOrO0 Mo3ra, OOnbLUIOE YMCIIO M3BUAWH KOpbl BO0MbLUMX MNOMyLWapUin, UCYE3HOBEHUE
XBOCTOBOIO OTA€ena NO3BOHOYHMKA, pa3BUTUE MUMMUYECKON MyCKynaTypbl 1 Ap.

Kpome Mmopdonormyecknx npMsHakoB O CXOOCTBE YEoBEKA N YenoBeKo- 06pa3HbIX 00e3bsiH,
CBMAETENbCTBYET N pAL OPYIMX OaHHbIX: CXOOHblEe pe3yc- haKTopbl, aHTUreHbl rPynn KPoBwm
(ABO); Hanuuue meHcTpyanbHoOro nepnoga n 6epemMeHHoOCTU AnNUTenbHOCTbIO 9 MecsLEeB, Kak
y WMMNaH3e M ropunsbl; CXo4- Hasi YyBCTBUTENbHOCTb K BO3OyAMTENsIM OOHMX U TEX Xe
donesHen u T.

B nocnegHee Bpemsi LULMPOKO NPUMEHSIOTCA METoAbl onpeaeneHns 3BOMIOLUMOHHOIO poacTea
OpraHnM3mMoB NyTeM CpaBHEHUS NX XPOMOCOM K 6enkoB. PoacTteo mexay Bugamm tTem 6onblue,
yem Bonblue cxoactBo Mexay benkamn. ViccnepoBaHusa nokasanu, 4To 6enku yenoseka u
lunMnaH3e cxogHbl Ha 99%.

O poacTBe 4enoBeka C XXMBOTHbIMW CBUAETENLCTBYET TakKe Hannymne y YenoBeka ataBM3MoB
(HapyHbIK XBOCT, MHOFOCOCKOBOCTb, OOWIbHbLIM BOSOCSHOM MOKPOB Ha nuue wn ap.) wm
PYAUMEHTOB (anneHauKe, YLWHbIe MbiLLbl, TPETHE BEKO U Op.).

CucrtemaTuyeckoe nosoXeHme COBPEMEHHOIO YerioBeKa.

LlapctBo XunBoTHble, noguapctBso MHoroknetoyHble, Tun Xopaosble, noatnn No3BOHOYHbIE
(YepenHble), knacc MnekonuTarowme, nogknacc NnaueHtapHble, oTpag Npumatbl, nogoTpsa
YenosekoobpasHble, cemencteso Jlioan (Flomunuabl), pog Yenosek (Homo), Bug Yenosek
pa3ymHbIn (Homosapiens), nogsma Homosapienssapiens.

[MockonbKy B HacTosllee BpeMa K BuOy YenoBek pasyMHbIM TakKe OTHOCAT BbIMEPLUNN
noasung Yenoesek pasyMHblA HeaHOepTanbCKUWW, TO MOSIHOE HasBaHWe COBPEMEHHOIo
yenoBeka — Yernosek pasyMHbIN

pasymHbIn (Homosapienssapiens).

Kak nucan Y. [apBuWH, «...KMBOTHble — Hawwm 6GpaTba no 6onu, 6GonesHsm, cmepTw,
CTpagaHuio 1 ronoay, Hawu pabbl B camon Tsxkenow paboTte, HalwmM TOBapuLM B HaLMX
yOOBOMbCTBUSAAX — BCE OHW BedyT, MOXET ObiTb, CBOE NMPOMCXOXAEHUE OT OOgHOro obuero ¢
HaMu NpegkKa — Hac BCEX MOXHO
Obino 6bl CNUTb BMECTE.

Puc. 1. Ckenetbl yenoBeka 1 06e3bdaHbI




PyanmenTet ATasuamn

Puc. 2. ATaBuambl n pyaMMeHThbl

OTnuumna yenoseka OT KUBOTHBbIX.

OpHako mexgy YenoBEKOM W XKMBOTHBIMW CYLLECTBYHT KOPEHHble OTnuuMsi. Tonbko Ans
YyeroBeKka XapakTepHO WCTUHHOE MpsSIMOXOXAeHue. B cBA3M C 9TMM B CTPOEHMM cKeneTa
yenoBeka MPOM3OLUNIN XapaKTEepHble W3MEHEHMUs: MO3BOHOYHUK npuobpen B-006pasHyto
dopmy, nosiBMnacb CBOAYATOCTb CTOMbI, 60MNbLION NaneL, HWKHUX KOHEYHOCTEN NpMbnunanncs
K OCTanbHbIM M MPUHAN Ha cebs OyHKUUIO Onopbl, Ta30Bble KOCTM cTanu 6onee LUMpPOKUMM,
NPON30LLIIO YNSOLWEHWE rpyaHOM KNETKM B nepeaHe3agHEM HanpaBneHun.

OcBoboamBluMeca BEPXHME KOHEYHOCTM C TUOKMMU KUCTAMU WM MNPOTUBOMOCTaABIIEHHBLIM
OonbLMM Nanbuem NpeBpaTUNnUCh B OpraHbl Tpyaa.

B uyepene yenoseka mMo3roBon otaen npeobnagaet Hag nuueBbiM. CpegHAs macca moara
yenoseka coctaBsnseT 1350—1500 r, Toraa Kak ropunsibl U WMMNaH3e — Bcero nuwb 460—
600 r

UenoBek obnagaet CoO3HaHMEM W abCTpPakTHbIM MbllfieHneM, cnocobeH obuwaTtbea C
NOMOLLbIO peun (BTopasi curHanbHasi cuctema) n abCcTpakTHbIX CMMBOJIOB (MMCbMO), a Takke
nepegaBatb W BOCMPUMHUMATb 3HAHWUS, HaKOMMEHHble npeabiaywuMm nokoneHnsamm. OH
co3fan MCKyCCTBO W HayKy. JBOMOLMS 4YenoBeka Bbllfa M3-NO4 BeAywlero KOHTpons

Buonornyecknx bakTopoB 1 npnobperna coumanbHbIN XapakTep.

3agaHusa anst CaMoCTOATENTbHOIO BbINOMHEHUS:

Ha ocHoBaHMKM n3y4yeHHOro MaTepuana 3anonHUTb Tabnuuy.

CrtaHoBneHue yerioBeka

1.MonoxeHne 4Yenoseka B CMCTEME XMBOTHOIO Mupa naBHble 0COBEHHOCTM

1.4epTbl XapakTepHble TUMNY XopaoBble (AMOP. pas3BuTHE)

2.4epTbl XapakTepHble Ans noaknacca nnaueHTapHble.

3.4epTbl XapakTepHble Ans oTpsiaa NnpumaToB




4. yepTbl XapakTepHble AN nogoTpsiaa YernosekoobpasHble

00e3bdAHbI

5.NpU3HaKu, yHacrnengoBaHHbIe OT pbl6006pa3HbIX npenkos.

6. NMPU3HaKN HU3LWNX MIeKonnTatroLnx

7.I'IpI/I3HaKI/I, YKa3biBakwollhe Ha OTHOLWEeHne 6-TV HeaenbHbIX

3apoabllen K BUOY «4YeroBeK pasyMHbIn»

8. npu3Haku npucywine ToJ1IbKO HYerioBEKyY

2. [lokasaTenbcTBa
1. NpoucxoxgeHust yernoBeka OT 00e3bsiH BeAywMx OpeBecHbIV

00Opa3s XKN3HW.

. aBCTpanonnTekun

. YernoBeK ymenbIn

. Ctagnn pPa3BuUTUA YeroBeKa

ApeBHNE

. NepBble CoOBpEeMEHHbIe 1oan

2
3
3
1. opeBHeuwwve
2
3
4

polb Tpyda B CTAHOBJIEHUN YEJ1OBEKA




BOI'IpOCbI 0119 CaMOKOHTPOJIA:
1. Kak Bbl noHnmaete TEPMUH «CoUMalribHble OTHOLUEHUA», KaKnM o6pa30M OHHN
MOITIN CKNnaabiBaTbCA U NMPOABIIATLCA HA pPa3HbIX 3Tanax aHTponoreHesa?

2. Kakne mexaHn3Mbl nexxaT B OCHOBE (hOpMUPOBAHMS PacoBbIX NMPU3HAKOB?

Pasnen 6 OcHoBbI akonornm
Tema «Okonormsas — Hayka O B3aMMOOTHOLUEHUSX OpraHu3MoB Mexay cobon wu
oKpyXatLemn cpegomn».
MPAKTUYECKAA PABOTA Ne 13
CocTaBneHne cxem nepefayn BeELLECTB W 3HEprum no uensam nuTaHust B MPUPOOHON
3KOCMCTEME U B arpoLeHose.
Llenb: HayunTCa CTpOMTb CXeMbl Nepeaaydn BELLECTBA U QHEPTUN B IKOCUCTEME.
O6opynoBaHue: Tabnuubl «JKONorndyeckne QakTopbl», «3IKOocCUCTeMa npyadar,
«JKocucTema rneca», UHCTPYKUUN.
Xopn paboTbl.

l. N3yunTe TeopeTnyeckme ceeeHus

[I. BelnonHuTe npakTndeckne 3agaHusi

1. HasoBuTe opraHnambl, KOTOpble [AOMKHbI OblTb Ha MPONYyLEHHOM MecTe

Cunmya

crneayowmx NULLEBbLIX LIENeNn:

=

famoxa
2. N3 npeanoXeHHOro Crvcka XuBbIX OPraHM3MOB COCTaBUTb TPOPUUECKYIO CETb:
TpaBa, Aro[HbIN KYCTApHUK, Myxa, CUHULIA, NATYLIKa, YK, 3asL, BOSK, BakTepum rHueHus,
KOMap, Ky3HEUYMK. YKaXWUTe KONMMYECTBO SHEPrMu, KOTOpoe MepexoamuT C OOHOro YPOBHS

Ha Opyrown.



3. 3Hasa npaBuSio nepexoga 3HepPruM ¢ O4HOro TPOPUYECKOro YPOBHS Ha ApYrou
(okono10%), noctporte nupamugy Guomacchl TpeTben nuwieBon uenu (3agaHue 1).
Bbuomacca pacteHun coctaBnsieT 40 TOHH.
4, Uto npousongé€r, ecnun B NpUpogHOM coobulectBe OyayT YHUYTOXEHBbI,
Hanpumep, Bce peayueHTbl? KoHcymMeHTbI? [poayueHTbl?
5. CpaBHUTe nacTouvLHy0 Lenb ¢ AeHAPUTHOW. B 4éM ux otnnuma? CeasaHbl nn
Mexay cobou aTu ABa Tvna nNueBbix uenen? Enn ga, To kakum obpasom?

BblBO4: 4TO Takoe uUenb NUTaHMA U YTO NEXUT B €€ ocHoBe? Yem onpegensercs

yCTONYMBOCTb BroLeHo3a? YTo oTpaxaloT npaBuria 3KONorM4eckmx nupamua?

TeopeTunyeckne ceegeHnaMU

BHYyTpn akonorn4yeckon cuctemMbl OpraHM4eckne BellecTBa CO34arTcs aBTOTPOGHbLIMU
opraHuamamu (Hanpumep, pacteHusiMn). PacTeHust noedarT XUBOTHbIE, KOTOPbIX, B
CBOIO ouepedb, MoedalwT [ApyrMe O KuBOTHble. Takad nocrnepoBaTeribHOCTb
HasblBaeTCs nuwesol ueribH; Kaxkgoe 3BEHO nMLweBomn uenu
Ha3blBaeTCcs mpoghuyeckumM yposHem (rped. trophos «nutaHmey).

Temncean JHERDIHA, TERPAROMAACA IPH JEEAHHIH

. [IponyHeHTH Tpagoanueie HHMIHHEH HHINHHER
;f = — — | - - —
SN § |

e i%ﬁ il Callledb 1. Y,

HetpuTodard ¥ peyeHTH l J*

Temncean JHERTHA, TERPARKOIMAACA [IPH JEXAHHIH

Puc. 1 T1oTOK aHeprum Yyepes TUMUYHYIO NULLEBYIO LiErb.

OpraHn3mMbl NepBOro TpoPUYECKOro YpOBHS Ha3bIBAKOTCH MEP8UYHLIMU MPOdyueHmamu.
Ha cywe 6onbliyto YyacTb NPOAYLIEHTOB COCTaBMSAOT pacTeHUs NIeCOB U JyroB; B BOAE
3T0, B OCHOBHOM, 3enéHble Bogopocnu. Kpome TOro, npousBoguTb OpraHuyeckue
BeLLeCcTBa MOryT CUHEe3eNéHble BOAOPOCN U HEKOTOpPbIe BakTepuw.

OpraHn3mMbl BTOPOro TPOUYECKOro YPOBHS Ha3bIBAKOTCH MEP8UYHbIMU KOHCYMEeHmamu,
TpeTbero TPoMUYECKoro YPOBHSA — 8MOPUYHLIMU KOHCYMeHmamu n T. f. [lepBuyHble
KOHCYMEHTbl — 3TO TpaBOSiOHbIE XUBOTHble (MHOMME HacekoMble, NTULbI U 3BEPU Ha

Cylwe, MOMMCKM n pakoobpasHble B BOAE) M NapasuTbl pacTeHun (Hanpumep,



napasutmpyowme rpmbbl). BTopnyHble KOHCYMEHTbl — 3TO MMOTOSAHbIE OPraHU3Mbl:
XULWHWKN NMOO0 napasuTbl. B TUMMYHBLIX MULWLEBBLIX LENAX XWULHUKW OKa3blBalOTCS
KpyrnHee Ha KakgoM YpoBHe, a NapasnTbl — MesibYe.

CywectByeT ewWweé ogHa rpynna oOpraHnM3MoB, HasblBaeMblX pedyyeHmamu. JITo
canpoutbl (06bl4HO, BakTepum M rpubsbl), NUTaKOWMECH OpraHUYecKMMU ocTaTkamu
MEPTBbIX PacCTEeHUA W XMBOTHbIX (Oempumom). [eTputoMm MOryT TaKxKe nuTaTbCA
XUBOTHbIE — Oempumochazu, YCKOPSAS NpoLecc pasnoxeHust octaTtkos. [deTtputodaros,
B CBOKW o4Yepedb, MOryT noedatb XULWHUKW. B oTnnume OT nacTOMLHBLIX MULLEBBLIX
uenemn, HaunMHaLWKNXCA C NEPBUYHbIX NPOAYLIEHTOB (TO €CTb C XMBOIMO OpPraHU4ecKoro

BeLLl,eCTBa), OEeTPpUTHble NnuuieBble Lenn HavYnHaroTCA C geTtputa (TO €CTb C MépTBOIZ

OpraHukm).

lNMuueBsbie LLenu pa3gensasrrTcsa Ha ABa Tvuna:

= MacTOoumuwHas NnuuieBas uenb (uenbs BbiegaHusA)

=
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Puc. 3. MNuwesble ceTw.
B cxemax nuweBbIXx Uenen Kaxabli OopraHu3Mm npeacTaBfieH  nuTarwuymcs
OopraHuM3mMamMm Kakoro-To onpegeniéHHoro tmna. [JencTBntTenbHOCTb HaMHOrO CroXHee, U

opraHu3mMbl (0COBEHHO, XWULLHWKM) MOFyT NMUTaATbCsl CaMbiMW pPas3HbIMW OpraHM3mMamu,



gaxe Un3 pas3yinyHbIX MNUeBbIX uenen. Takmm o6pa30M, nuieBble Lern

nepersietaroTcH, o6pasyﬂ ruwesble cemu.
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Puc. 4 MNMpumep akonornyeckon nupamuabl

MuweBble ceTu cnyXaT OCHOBOW [ONsi  MNOCTPOEHUSI 9KOSI02UYECKUX  rnupamud.
MpocTenwmMmm K13 HUX SABNATCA nupamudbl HYUC/IEHHOCMU, KOTOpble oOTpaxaroT
KONM4eCcTBO OpraHM3MoB (OTAeNbHbIX 0CO0el) Ha Kaxaom Tpoduyeckom ypoBHe. [1ns
yoobcTBa aHanmus3a 93TU  KonuvecTBa oOTobpakaloTcsi NPSAMOYrofibHUKaMu, AnuHa
KOTOPbIX MpOnopuMOHanbHa KONMUYEeCTBY OpPraHmamoB, obuTaloWMX B M3yvaeMoun
akocucteme, nmbo norapudpmy 3TOro KommdecTBa. Yacto nupammabl YMCNEHHOCTU
CTPOAT B pacyé€Te Ha eguHuuy nnowaan (B HaseMHbIX aKocucTemax) unm obbvéma (B
BOHbIX 3KOCUCTEMAX).

B nupammgax 4ncneHHoCTn AepeBo N KOSTIOCOK YYUTbIBAOTCA OAUHAKOBO, HECMOTPSA Ha
NX pasnuyHyto maccy. Noatomy 6onee ygobHo ucnonb3oBaTth rnupamudbl buomaccsl,
KOTOpble pacCYMTbLIBAOTCA HEe MO KONMMYecTBy ocobern Ha Kaxaom TpoduyecKom
YpOBHE, a MO WMX CyMmapHon macce. [locTpoeHue nupamug Guomaccbl — 6ornee
CINOXHbIN U ANUTESNbHbIA NpoLecc.

Mupamngbl Guomacchbl He OTpaxarT SHEepPreTM4ecKonW 3HAYMMOCTU OPraHm3mMoB U He
YUMTbIBAOT CKOPOCTb NOTpebneHns Guomacchl. 3TO MOXET NPMBOAUTL K aHOManusam B
Buae nepeBEPHYTbIX nupamua. BbixogoM w3 NOMNOXeHUs SBNAETCA MNOCTpOeHue
Hanbonee CrnoXHbIXx nupamng — nupamud sHepauu. OHM NOKa3biBAKOT KONMYECTBO
3Hepruun, npoweuee Yepes Kaxabll TPOPUYECKNA YPOBEHb SKOCUCTEMbI 3a
onpenenéHHbIn NPOMEXYTOK BpeMeHu (Hanpumep, 3a rog — 4Tobbl y4ecTb Ce30HHble
konebaHus). B OCHOBaHMe nupammabl SHEprMm 4vacto [o6aBnslT NPSAMOYrOSbHUK,
nokasblBalLWNMA MNPUTOK COMHEYHOM 9Heprn. [Mupamuabl 3HEprun NO3BONAT
CpaBHMBAaTb 3HEPreTUYECKYD 3HAYMMOCTb NOMYNSAUUA BHYTPU 3KOCUMCTEMBI. Tak, Aons
3HEeprnn, npoxoasiler 4vepes MOYBEHHbIX OakTepur, HECMOTPS Ha WX HUYTOXHYIO
Buomaccy, MOXeT COCTaBNATb AECATKM MNPOLEHTOB OT o6Lero noTtoka 3JHepruu,

npoxogdllero 4yepes nepBnyHblie KOHCYMEHTbI.



OpraHudeckoe BeLecTBO, Npou3BogMMOe aBToTpodamu, HasblBaeTCs rnepeuyHou
npodykyuel. CKOpPOCTb  HaKOMMEHUs  3HEprMM  MepBUYHbIMKM  NpoAYLIEHTaMMu
Ha3blBaeTCs gasi080U Mep8uUYHOU MPOOYKMUBHOCMbLIO, a CKOPOCTb HaKOMSeHus
OpraHM4Yecknx BewecTB — yucmou repsu4yHou npodykmusHocmsto. Bl npumepHo Ha
20 % Bbiwe, 4Yem UIM, Tak Kak YyaCcTb 9HEpPrMM pacTeHus TpaTAT Ha AblxaHue. Bcero
pacTeHns ycBamBaloT OKOSO NPOoLEHTa COSTHEYHOW 3HEPruu, NOrmoLweEHHON UMN.

Mpn noegaHum OAHWX OPraHM3MOB [APYrMMM BELLECTBO W nNuwa nepexogaT Ha
cnegywowmnn - TpoUYecKkUn  ypoBeHb. KonmyecTBO  OpraHMYecKkoro  BeLLEeCcTBa,
HaKoOMNSIEHHOro retepoTpodamu, HasblBaeTcss emopuyHol rnpodykyued. [1oCKONbKy
reTepoTpodobl AblaT N BbIAENAT HENEepeBapEHHbIE OCTATKU, B KaXXOOM 3BEHE YacTb
3Heprum TepaeTcsa. ATO HaknagbliBaeT CyLeCTBEHHOE OrpaHMyeHne Ha OMNHY NULLEBbIX
uenen; KoOnM4ecTBO 3BEHbEB B HUX peako ObiBaeT Oonbwe 6. OTMeTUM, 4TO
3PPEKTUBHOCTL MEPEHOCA JHEPTNUU OT OOHUX OPraHM3MOB K APYrMM 3Ha4uMTENbHO
Bble, 4YeM 39(dpPeKTUBHOCTL MNPOM3BOACTBA MepBMYHOM npoaykumn. CpeaHsas
3PPEKTUBHOCTL MEPEHOCA JHEPIUN OT PaACTEHUS K XXMBOTHOMY COCTaBfIIET OKOSO
10 %, a oT XuWBOTHOro K >XMBOTHOMY — 20 %. OO6bIMHO pacTuTenbHas nuwa
3HEepreTMyeckn MeHee LEHHa, Tak Kak B Hen copepXutcs 6Gonbllioe KONMMyecTBo
Lennno3sbl N gpeBecuHbl, He NnepeBapmBaeMbiX OONbLUMHCTBOM XUBOTHbIX.

N3y4yeHne npoayKTMBHOCTU 3KOCUCTEM BaXXHO AN UX PaLMOHAaNbHOro MCNONb30BaHMA.
OPDEKTUBHOCTE  IKOCUCTEM MOXET ObiTb NOBbIWEHA 3a CYET MOBbILEHUS
YPOXaMHOCTN, YMEHbLUEHMS MOMEX CO CTOPOHbl APYrMX OpraHn3mMoB (Hanpumep,
COPHSIKOB MO OTHOLUEHUIO K CENbCKOXO3SANCTBEHHBIM KyNbTypam), WCMONb30BaHUs
KynbTyp, 6onee npncnocobrieHHbIX K YCrOBMUSM AaHHOW 3KOCUCTEMbI. 10 OTHOLLEHUIO K
XWBOTHbIM HEOOXOAMMO 3HATb MakCUMarbHbIA YPOBEHb A06bLIYN (TO €CTb KONMNM4EeCTBO
ocoben, KOTOpble MOXHO WU3bATb M3 MOMNyNAUMM 3a ONpPenenéHHbIN NPOMEXYTOK
BpeMeHn 6e3 yuiepba ons eé ganbHenwen npoayKTMBHOCTK).

KpuTepumn oueHkn BHeayanTopHON (CamocTosiTenbHOM) paboTbl

MpoueHT | bann Kputepum oueHnBaHus
pesynbTta | (OUeH

TMBHOCTU | Ka)

90-100% | 5 — rnybokoe wu3y4yeHue y4yebHOro maTepuana, nuTepaTtypbl U
HOpPMaTMBHLIX aKTOB MO BOMPOCY;

— NpaBUNbHOCTL  (OPMYSNIMPOBOK, TOYHOCTb  OfpeaeneHus
NOHATUN;

— nocnenoBaTesibHOCTb U3IOXEeHNA MaTepuarna,




000CHOBaAHHOCTb U1 aprymMmeHTnpoBaHHOCTb BbIBOOB;
npaBuUJIbHOCTb OTBETOB Ha AOMNOJIHUTEJIbHbIE BOMPOCHI,

CBOEBPEMEHHOCTb BbIMNOJIHEHNA 3aaHUA.

70-89%

NOJIHOTa U NpaBuUJIbHOCTb U3NOXEeHNA MaTepuana,
He3Ha4YnTellbHblE HapyLweHnd nocrieaoBaTtesibHOCTU
N3JNTOXXEeHWUA,

HETOYHOCTU B onpeaneneHnn NOHATUN;

060CHOBaHHOCTb BbIBOOB npmBoaMMbIMU NMpUMepamMu;
npaBUNIbHOCTb OTBETOB Ha AOOMOJIHUTEJIbHbIE BOMPOCHI;

CBOEeBPEMEHHOCTb BbINOJIHEHNA 3aaHUA.

50-69%

3HaHME W MNOHMMaHME OCHOBHbLIX MOSIOXKEHUI yqe6Horo
mMaTepumana,

Hann4ne owmnbok npn N3NOXeHnn matepuana,
HenocnegoBaTesibHOCTb U3NOXEHUA MaTepuana,

Hann4ne owunbok B onpepeneHnn NOHATUN, HEeUCKaXkatoLmx
MX CMbICI1;

HeCBOEBPEMEHHOCTb BbIMNMOJIHEHNA 3adaHNA.

0-49%

He3HaHue, HEBbINOMHEHWE WUMN HenpasWUilbHOE BbIMOMHEHWE
Bonblen yactn yyebHoro matepuana;

owKnbkM B (POPMYNMPOBKE OMpPeAenieHnn, UCKaxarowme ux
CMbICIT;

BecnopsagoyHOe N HeyBepeHHOe U3NoXeHne maTepuana,
OTCYTCTBME OTBETOB Ha AOMNONHUTENBbHbIE BOMPOCHI;
OTCYTCTBME BbIBOOOB Y HECNOCOBHOCTL UX CHOPMYNMPOBaTh;

HEeBbINMOJIHEHWNE 3aJaHUA.




