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MosicHuTenbHaA 3anucka

MeToguyeckme pekoMeHgaumm no y4yebHom AucuMnnnHe TpyaoBOe  MpaBo
npegHasHayYeHbl Ans  BbINOMIHEHMS CaMOCTOATENbHOM  paboTbl  oby4varowumMmcs Mo
cneuunansHocTn: 09.02.07 MHdpopmMaunOoHHbIE CUCTEMBI U NPOrpaMMnpoBaHue

CamoctosaTenbHass paboTa BbINOMHAETCS MO 3adaHul W Npu  MEeToau4yeckom
PYKOBOACTBE npenogaeaTensi, Ho 6e3 ero HenocpeaCcTBEHHOro y4yacTus.

Llenbto camocToaTenbHon paboTbl SABNAETCA OBnageHve obydalolmmcs yMeEHUSMM
paboTaTtb C MCTOYHMKaMK, 0060OLeHUss U aHanm3a yv4ebHoro maTtepuwana, aprymeHTauuu
COBCTBEHHOWN TOYKN 3pEHMS.

MeToanyeckne pekoMeHAaumn Mo camocTosiTeENbHOM paboTe CTyoeHTOB coaepxat
Martepuarbl 4nsi NOArOTOBKU K NEKUNOHHbIM, MPaKTUYECKUM 3aHATUSM, K (DOpMaM TEKYLLLEro U
NPOMEXYTOYHOrO KOHTPOSSI.

MpeonoxeHHble B peKkoMeHaauusax 3ajaHua No3BOMAT  YCNEewHO OBnaeTb
npodeccnoHanbHbIMU 3HAHUAMW, YMEHUSIMU U HaBblKaMK, W HanpaBfeHbl Ha opMupoBaHmne

06LLMX 1 NPOdecCHOHanbHbIX KOMMETEHLIWIA:

Ne Bug camoctoaTensHon paboThl dopma KoHTpons Makcumanb
n/n Hoe
Kon-BO
6annos
1. PaboTta ¢ nctouyHnkamm YCTHbIN OTBET Ha 3aHATUN 5

CocTaBneHue aHHoTauum

2. CocTaBrneHune onopHoro kKoHcnekta | ONOpHbIN KOHCNEKT 5
3. CoctasneHune cpaBHuUTENbHON | CpaBHUTENbHAS Tabnuua 5
Tabnuupl
4. JTabopaTtopHble paboThl [MncbMeHHbIN oTyeT 5
PelweHne 3agay NMMCcbMEHHbIN OTBET
Yyactue B CTyOEHYecCKnx | YyacTtume B onuMmnuagax | 5
onuMmnuagax. MYHULMMNANbHOro,
pernoHarbHoro,

Bcepoccuiickoro yposHs.

Mpv  BbINOMIHEHWM CaMOCTOSITENbHON pPaboTbl  OByyalLWUnCs  CaMOCTOATENbHO
ocyliecTBnsieT cbop, u3ydeHwe, cucTemaTMsauulo W adanu3 uHdopmMauuu, a 3atem

ochopmMmnsieT MHopMaLMo 1 NPpeacTaBnsAeT Ha OLEeHKY NnpenogaBaTens unm rpynnbl



MeToanyeckne pekomeHgaumMm no padborte ¢ UICTOYHUKaAMU

Pabota C WCTOYHMKaAMKU OCYLLECTBISAETCA C Lenbo npuobpeteHns oby4varolmnmcs
HaBbIKOB CaMOCTOATENbHOrO M3ydeHus yyebHoro martepumana. Paborta ¢ MCTOYHMKaMU
SABNAETCS BaXHOW COCTaBNAOLEN NPU NOATOTOBKE K 3aHATUSAM.

[ns noaroTtoBkM K YCTHOMY OMNpPoOCy Heo6XoAUMMO npo4YMTaTb TEKCT WCTOYHMKA,
BblAENUTb FMaBHOE, COCTaBUTb MNiaH OTBETAa, NOBTOPUTb TEKCT HECKONbko pa3. Ha y4yebHom
3aHATUM MNOSHO, TOYHO, [AOCTYMHO, MPaBUNIbHO, B3aMMOCBA3aHO M JOTUYHO W3NOXUTb
mMartepuan, UnmncTpmpys Npu HeobxoaMMoCTH NpUMepamMu.

PaboTa ¢ UICTOMHMKOM MOXET ObITb NpeanoxeHa B opme aHHOTUPOBaHUS. AHHOTaL S
Nno3BONSET COCTaBUTb 0000WeHHOe npeacTaBneHne o6 wuctodyHuke. [Ona cocTaBneHus
aHHOTauMn HeobxoaAnMO OTBETUTL Ha CrieayroLme BONpochi:

1. damunua aBTopa, NONHOE HanmeHoBaHue paboTbl, MECTO U roa U3gaHus.
2. Bua napanuns (ctatbs, y4ebHuk, n np.).
3. Uenun n 3agaun nsgaHus.
4. CTpyKTypa nsganns un kpatkui ob63op cogepxaHunsi paboThl.
5. OcHoBHble NpobrieMbl, 3aTPOHYTbIE aBTOPOM.
6. BbiBOObI M NpeanoXxeHnsi aBTopa Mo peLLEHNIO BblAeNEeHHbIX Npobrem.
MCTOUYHMK aHHOTMpOBaHUA OnpeaensieT npenogaBaTenb, OH e  OueHuBaeT

aHHOTauUuIo, CAAHHYI0 B NMCbMEHHOW (hopme.

MeToaunyeckme pekomeHgaLUm No COCTaBNIEHUIO ONMOPHOro KOHCMNEeKTa
OnOpHbI KOHCMEKT COCTaBMAETCS C Lenbio 0600LeHnsa, cuctemaTnsaumm n KpaTkoro
n3noxeHus uHdgopmauuun. CocTaBreHMe OMOpPHOro KOHcMekTa cnocobcTByeT OGonee
ObICTPOMY 3aMOMUHaHMIO y4ebHOro matepuana.
CocTaBneHne OnopHOro KOHCMEKTa BKIKOYaeT crieayolne 4encTBus:
N3ydyeHune TekcTa yuebHoro matepumana.
OnpegeneHune rnaBHOro 1 BTOPOCTENEHHOrO B aHanmM3MpyeMom TeKCTe.
YcTaHOBNEHWe NOrMyeckomn NocrneaoBaTenbHOCTU MEXAY SNeMeHTamMu.
CocTaBneHne xapakTepucTMKN 3aNeMeHToB y4ebHOro matepuana B kpaTkonm copme.

Bbl60p OMNMOpHbIX CUrHanoB AnA pacCtaHOBKN aKLUEHTOB.

o a0 M w NP

OdopmneHne onopHOro KOHCekTa.

OnopHbI KOHCNEKT MOXET ObITb NPeACTaBMEeH B BUAE CXEMbl C UCMOSNb30BAHNEM
CTPENOK Ansa onpefeneHus CBA3N MeXAy dfeMeHTaMK; CUCTEMbl reoOMeTpUYecKux quryp;
NOrM4Yeckom NEeCcTHUUbI 1 T.4.

OLueHKOM OMOPHOro KOHCNeKTa MOXET CIYy>XUTb Ka4eCTBO OTBETa, Kak camMoro CTyAeHTa,

TakK U Opyrnx CtyaeHTtoB ero MUcnornb3oBaBLUUX. I'Ipenop,aBaTenb TaKkXXKe MOXeT NpoBEepUTb



OnopHble KOHCMNEeKThbl, CAaHHbIE B NMUCbMEHHOWN q)opme. D,OI'IyCKaeTCFI nposegeHmne KOHKypca Ha
cambly J'Iy‘-ILLII/IIZ KOHCNEKT no cnegyouwumMm Kputepuam: KpaTKOCTb d)OprI; JIOTM4YHOCTb

N3N0XEeHNA; HarnagHOCTb BbINMOJNMTHEHNA; YHUBEPCAlIbHOCTb COoAEep>XaHUA.

MeToauyeckme pekoMmeHaaumMm No COCTaBEHUIO CPpaBHUTENbHOW Tabnuubl

CpaBHuTenbHass Tabnuua cocTtaBnaeTcs C Uenbl BbIIBNEHUA CXOACTB, OTNNYUR,
NpevMyLLEecTB N HEAOCTATKOB aHanM3npyemMbliX OOBbEKTOB.

KpuTepum Onsi coctaBneHus cpaBHUTENbHOW Tabnuubl npeanaraeTt npenogasaTerib.
CTygoeHT, caMoCTOATENbHO CHOPMYNMPOBABLUMA KPUTEPUM AN CPaBHEHMUs, nonyyaer
AONONHUTENbHbIE Bannbl.

[MpoBepka M oOuUeHKa cpaBHUTENbHOW Tabnuubl OCYLLECTBRSETCA npenogasaTenemM B

NUCbMEHHON hopMe.

MeToauueckue pekoMeHAaUMmU No BbINOJIHEHUIO NPaKTUYEeCKUX paboT

1. MoaroToBKy K KakaAOMy MpPakTUYECKOMY 3aHATUIO CTYAEHTbl MNPOBOAAT MO Y4eBHUKY,
3anucsam B pabounx TeTpaasx U pyKoBOACTBY K NpaKkTUYeCKUM paboTam.

2. PaboTbl 0popMMIsIlOT YepHUaMy OQHOMO LiBETa akKypaTHbIM U pa3bopyuBLIM MOYEPKOM.
eomeTpuyeckne NoCTPOEHUs crieqyeT BbIMOMHATb KapaHAalwoM C MOMOLLbI0 YEPTEXHbIX
WHCTPYMEHTOB.

3. Bce paboTbl BLINOMHAITCA B TETpaau AMs MPakTUYECKUX 3aHATWI, oTMevaeTca aaTa,
HOMep, Ha3BaHWe NpakTU4ecKkor paboThkl, Lenb, KpaTkoe
onncaHue 1 KpaTkue BbiBOAbI.

4, anCTyI'IaFI K BbIMMOJIHEHNIO, BHAMATEJIbHO U3y4HNUTE MeToan4eCKne yKka3aHusa K pa60Te.

5. YpenuTte BHUMaHue Bonpocam 4S9 CaMOKOHTPOSIS.

MpakTuyeckasa paboTa cuMTaeTcs BbINMOSIHEHHOW, €CINM OHA COOTBETCTBYET KPUTEPUSIM,
yKa3aHHbIM B npakTuyeckon pabote. Ecnu CTygeHT MMeeT Nponyckn NpakTUYeCcKnX 3aHATUN
No YBa&XWTENMbHON MWW HEYBAXWUTENbHOW MNpUYUHE, TO BbINONHAET paboTy BO Bpems
KOHCYNbTauUW, OTBEAEHHbIX FPyMne no AaHHON ANCLUNIVHE.

K npomexyToyHoW atTtectauuMm no AUCUMNIMHE CTYOEHT [OMyCcKaeTcsi Mpu  yCroBuK
BbiNnonHeHnsa 6onbLuen yactn (80%) NpegyCMOTPEHHBIX MPOrpaMMon NpakTUYecknx paboT Ha

OLEHKY HE HMXe «yaOBJITIETBOPUTEITBHOY.



3apaHusa ana camocToATesNIbHOW paboThbl

MpakTnyeckan pabota Ne 1
CpaBHeHMe CTPOEHUS KIETOK paCTEHUI U XKUBOTHbIX
Llenb: 03HaKOMUTLCA C OCOBEHHOCTSIMU CTPOEHUSA KIETOK pacTEHUN N XXUBOTHbIX OPraHU3MOB;
nokasaTb NpMHUMNnanbHoOe eANHCTBO NX CTPOEHMUS.
Xoa 3aHATUSA:
1. N3yunTb KpaTkne TeopeTUdeckue CBeaeHns;
2. BbINonHnTh 3aaaHus;
3. Coenatb BbIBOA No pabore;
4. MNoaroToBuUTb 3aLLMTY PaBGOTbI MO KOHTPOIbHLIM BOMPOCaM.
KpaTkne TeopeTnyeckme cBefeHus:
CxoOcTBO B CTPOEHMU KNETOK aykapuoT. Cenyac Henb3si C MOMHOW YBEPEHHOCTbIO CKasaTb,
Korga v Kak BO3HMKNAa Ha 3emrie Xu3Hb. Mbl Takke TOYHO He 3HaeM, Kak NuTanucb nepsble
XuBble cywecTBa Ha 3emre: aBTOTPOMHO Unu retepoTpodHo. Ho B HacTosiLiee Bpemsi Ha
Hallen nnaHeTe MUPHO COCYLLECTBYIOT NpeacTaBUTENN HECKONbKMUX LLApCTB XMBbIX CYLLECTB.
HecmoTtps Ha Gonbluoe pasnuune B CTPOEHUN N oBpase XM3HU, OYEBUAHO, YTO MEeXAYy HUMMU
cxoacTB Oonblle, YeM pasnuUynii, U BCE OHWU, BEPOATHO, UMEKT OOLLMX NPEeaKoB, XMBLUUX B
aanekon apxeunckon ape. O Hanuumm obwnx «aenywek» n «babywek» cBUAETENbCTBYET
uenbii pag obLmMX MNPU3HAKOB Y KIETOK 3dyKapuoT: MPOCTEWLIMX, pacTeHur, rpuboB wu
XMBOTHbIX. K 3TM npmnsHakam MOXHO OTHECTU:
oOLWNA NNaH CTPOEHUS KNEeTKW:
— Hanuyue KneTo4yHon membpaHsbl,
- uuTonnasmsbl, sapa, OpraHoMaos;
- MNpUHUMNKnanbLHoOe CXOACTBO NpoLeccoB oOMeHa BELLECTB U SHEPrUn B KNETKE;
- KOAMpOBaHWe HacneaCcTBEHHOW MHAOPMaLUM NPU NOMOLLN HYKNENHOBBIX KUCHOT;
-  €e[AWHCTBO XMMWYECKOro COCTaBa KIeToK;
— CXOAHble NPOoLEeCChl AeNeHUs KNeToK.
Pasnunumsa B CTPOEHUN KNETOK PACTEHUIN U XKUBOTHbIX.
B npouecce aponouun, B CBSA3N C HEOOMHAKOBbIMW YCITOBUSMW CYLLECTBOBAHUS KIETOK
npeacTaBuTenen pasnuYHbIX LAPCTB XMBbIX CYLWECTB, BO3HUKIO MHOXECTBO OTAUYMA.
CpaBHMM CTPOEHME U XUBHEOEATENbHOCTb KMNETOK PAaCTEHUN U XXMBOTHbIX. [NaBHOe oTnnyme
MexXay KrneTkamun 9TuX ABYyX LLapCTB 3akni4yaetcs B cnocobe nx nutaHus. KneTtkn pacteHun,

copgepXxaune XxnoponjiacTbl, ABNMAKTCA aBTOTpOCbaMM, T. €. CaMWN CUHTE3NPYIOT HeobxoauMble



ANS XU3HEeOeAaTeNnbHOCTM OpraHMYeckue BellecTBa 3a CYeT 3Hepruum cBeTa B npolecce
doTocuHTesa. KneTkn XMBOTHbIX — reTepoTpodbl, T. €. UCTOMHUKOM yriiepoda Ansi CUHTe3a
COOGCTBEHHbIX OpPraHMYEeCcKUX BELLECTB ANs HUX SBMNSATCA OpraHW4Yeckne BeLLlecTBa,
nocTynawline ¢ nuwen. OTU Xe MNULLEBbIE BeLLecTBa, HanpuMmep yrnesodbl, Cnyxat Ans
XMBOTHBIX UCTOYHUKOM 3Heprum. ECTb U UCKMIOYEHUSs, TakMe Kak 3ereHble XIyTUKOHOCLIbI,
KOTOpble Ha CBEeTy CMnocobHbl K (OTOCMHTE3Y, a B TEMHOTe MNUTalTCS T[OTOBbIMM
opraHuyeckumu BelwecTBamu. [Ona obGecnevyeHnss OTOCUHTE3a B KreTKax pacTeHUMN
cogepXxaTtcs nnacTuabl, HecyLme Xnopodunn n apyrue NUrMeHThbI.

KneToyHas Teopusi BKNOYaET CreayoLine OCHOBHbIE MOMOXEHUS:

1. Knetka — oanemeHTapHas eguHMLA JKMBOrO, crnocobHas K CaMOOBHOBMEHWIO,
camoperynsiumm u CamMOBOCNPOU3BEOEHUI0 W  SBMSKOWAsca eauHUUEn CTPOeHus,
PYHKLMOHNPOBAHNS 1 pa3BUTUS BCEX KUBbIX OPraHU3MOB.

2. KneTtkn BCeX >XMBbIX OPraHM3MOB CXOAHbl MO CTPOEHWIO, XMMWUYECKOMY COCTaBy U
OCHOBHbIM MPOSIBIIEHUAM XU3HEOEeATENbHOCTH.

3. Pa3aMHOXeHMe KNeToK MPoUCXOAMT NyTem AeneHns CXOOHOW MaTepPUHCKOW KNeTKM.

4. B MHOrOKNeTOMHOM OpraHuaMe KneTKU CreuvanusupyroTcs no yHKUMAM U obpasyioT
TKaHW, W3 KOTOPbIX MOCTPOEHbI OpraHbl U MX CUCTEMbI, CBSA3aHHble Mexay cobon
MEXKNETOYHbIMU, F'yMOparibHbIMU Y HEPBHbLIMM

Xog paboTbl:

1.3apganunsa ana caMmocToATENbHOrO BbINMOTHEHUS:

1. CpaBHuUTb KneTkn Mexay coboit, 3apucoBaTb UX, 0603HAYNTL UX OpraHouabl U YacTu
KNeTKun.

XKnBOoTHasa knetka: nnasmaTuyeckas MeM6paHa; NMMHOLETO3HbIE MY3blIPpbKWX; LUTOMNIIA3Ma;

A0p0; AAPLILKO; AOEePHbIA COK; XPOMOCOMbI; KNeTouHbIn ueHTp; AIMC; pubocombl; Annapat
"onbaXXu; NMM30COMbI; MUTOXOHAPUM; BKIMIOYEHUS

PactutenbHas kneTka: KnetodHasi CTeHKa; nnasmaTunyeckasi MeM6paHa;

A0p0, ﬂﬂ,eprIVl COK; XpOMOCOMBbI, LUnutoniasma, KITETOYHbIN LUeHTp, QlGC; pI/I6OCOMbI; BaKyoOIlb

C KNMe€TO4YHbIM COKOM, XJ1oporjiacTbl; BKITIOYEHUA; NOPbI



16126 7 210 35 4 1 15 10 17 13137

@R

> Bz

= Y
1§

4 q 13 13 ) 15 3

2. CxoqOcTea v pasnuuvsa 3aHecuTe B npeanaraeMyto Tabnuuy:

CxopacTBa: Pasnunyus:

1. PactutenbHas: PKusoTHas:
2. 1. 1.

3. 2 2.

4. 3. 3.

5. 4 4.

nr.o.

3. CpaBHeHWe KNeToK pacTeHWi 1 XUBOTHbIX

MpusHakn

KneTtka pacteHnn KneTka >XMBOTHbIX

. Cnocob nutaHua

. KnetoyHaga cteHka

. MnacTtnabl

. CuHTes AT®

. 3anacHou yrnesop

1
2
3
4. Bakyonu
5
6
7

Cnocob6  xpaHeHuss  nuTaTenbHbIX

BELLEeCTB

8. LleHTpuonu

9. leneHne




Bonpochkl Ansi caMoKOHTpoOrs:
1. B 4ém npuunHa cxoacTBa U pasnuuns pacTUTENbHOW U KMBOTHOM KINETKU.
2. MNonbITanTecb 06bACHUTL, KaK LLMa 3BOMOLMSA PAaCTUTENBHON U XXUBOTHOM KIMETOK.

3. BbINnLLXTE OCHOBHbIE NOMOXEHUS KNETOYHOW TEOPUMN.

OTmeTbTe, Kakoe M3 MONOXEHUN MOXHO 060CHOBaTb NpoBEAEHHON paboTon.

Pasgen 1 YyeHue o knetke

Tema «OBOMeH BeLLECTB U NpeBpaLLleHe 3HePrum B KIeTKey.

MPAKTUYECKAA PABOTA Ne 2
PeweHne 3agay no teme: «HyknemHoBbIE KUCMOTbI».
Llenb: HayyuTbCs  NPUMEHSITb  TeopeTMdeckMe  3HaHus  (MCnonb3oBaTb  MPUHLMN
KOMMieMeHTapHOCTN 1 npasuno Yapradpda) ana peweHusa 3agad no teme «HyknemHosble
KMCNOTbl», MOAENMpPOBaThb NpPoLEeCC nepeaavyn HacnegCcTBEHHOM MHGopmauun, dopmMmnpoBaTtb
YMEHNe cpaBHUBaTb U aHaNM3nNpoBaThb.
O6opynoBaHue: cnpaBoYHble AaHHbIE.
CnpaBo4Hbl€ AaHHbIE:
- OTHOCUTENbHas MOJEKynsipHas Macca OAHOro HykrneoTuaa npuHMMmaeTcs 3a 345
r/Monb
- MoneKynspHasa macca ogHon aMmHoKUcnoTbl — 110-120 r/monb
- paccTtosiHne Mexay Hykneotugamum B uenn monekynsl OHK (= anuHa ogHoro
HykneoTuaa) - 0, 34 Hm
- KOMMIieMeHTapHocTb Hykneotuaos: A=T; =L
- npasuna Yapradpda:
2 (A)=2(T)
2(M)=2(1)
2 (A+) = 3 (T+L)
> - 3HaK CyMMbl
- uenn OHK ygepxuBarTca BOAOPOOHLIMU CBSA3SMU, KOTOpble 0OpasylTcsa Mexay
KOMMJIEMEHTaPHbIMU a30TUCTbIMW OCHOBAHUAMMW: afeHVH C TUMUHOM COEOMHSIOTCA

OBymMaA BOOOPOAHbIMU CBA3AMU, a ryaHVUH C ULUTO3NHOM - TPEMA.

Mpumep Ne1. Ha dparmeHte ogHon HutM [OHK HykneoTuabl pacnosiokeHbl B
nocneposatenbHocTu: A-A-I-T-U-T-A-U-I-T-A-T.




OnpenenuTe NpoLEHTHOE Coaep)KaHMe BCEX HYKNeOoTUO0B B 3TOM reHe 1 ero AnuHy.
PeweHue:

1) ooctpanBaemM BTOPYIO HUTb (MO MPUHLMUMY KOMMSTIEMEHTAPHOCTHN)
A-A-T-T-U-T-A-U-T-T-A-T

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

2)> (A+T+U+M)=24, n3 Hux > (A) =8 =3 (T)

24 — 100%

8 — x % otcropa: x = 33,4%

3)> (A+T+U+M)=24, ns Hux (N =4=>(4)

24 — 100%

4 — x% otcropa: x = 16,6%

4) monekyna [HK gByuenoyeyHasi, N0O3TOMY AfIMHA FreHa paBHa gnuHe ogHon uenu: 12 « 0,34
= 4,08 (Hm)

Mpumep Ne2. B monekyne OHK Ha pgonto uuTmaunosbiX HykneotugoB npuxoantces 18%.
OnpeaenuTe NpoLEeHTHOE coaepxaHue Apyrux Hykneotngos B aton OHK.

PelweHwve:

NHU-18%=>T—-18%, T.k. > (N =3 (L)

2) Ha gonto A+T npuxogutcsa 100% - (18% +18%) = 64%, T.e. no 32%

Mpumep Ne3. B monekyne JHK obHapyxeHo 880 ryaHUNoOBbIX HYKNeoTUAO0B, KOTOpble
cocTaBnsaT 22% oT obwero ymucna Hykneotngos B aton AHK. Onpegenure:

a) CKOMbKO Apyrnx Hykneotngos B aton HK?

0) kakoBa AnuHa aToro goparmeHTa?

PeweHue:

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

Ha ponto apyrmx Hykneotuaos npuxoautca 100% - (22%+22%)= 56%, T.e. no 28%
Ang BblYMCNEHNA KonnyecTBa 3TUX HYKNeoTUA0B COCTaBMsieM

nponopuuto 22% - 880

28% - x otctoga: x = 1120

2) ona onpeaenenus gnuHbl [JHK Hy>XHO y3HaTb, CKONbKO BCEro HYKNeoTna0B CO4EPXUTCA B 1
uenwu:

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

2000 - 0,34 = 680 (Hm)



Mpumep Ne4. NaHa monekyna OHK ¢ oTHocuTenbHon mosnekynapHon maccon 69000, n3 Hux
8625 npuxogutca Ha [ONK afeHUroBbIX HykneotunaoB. Hawaute konuyecTBO Bcex
HykneoTuaoB B aton [HK. Onpegennte anuHy atoro coparMeHTa.

PeweHne:

1) T.k. OTHOCUTENbHas MONEKYNApHas Macca OOHOro HykneoTuga npuHumaetcs 3a 345
r/monb, TO

69000 : 345 = 200 (HykneoTtugos B [JHK)

8625 : 345 = 25 (apeHunoBbIx Hykrneotnaos B aTon [HK)

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

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

100 - 0,34 = 34 (Hm)

Mpumep No5 [ee uenu OHK yoepxuBatoTca gpyr NnpoTvB Apyra BOAOPOAHbIMU CBA3SMW.
Onpepenute 4Mcro AOBOMHbLIX M TPOWHbIX BOAOPOAHbLIX cBA3en atom uenn [OHK, ecnu
N3BECTHO, YTO HYKNeoTNA0B C TUMUHOM — 18, ¢ unTo3mHoM — 32 B obeunx yenax AHK.
PeweHune:

1) TUMWH C afleHMHOM COoeMHATCA ABYMS BOAOPOAHBIMU CBA3SIMU. Ecnu HykneoTnaos ¢
TUMUHOM — 18, TO ageHNNoBbIX HyKNeoTuaoB Toxe 18. CnegoBaTternbHO, MeXQy HUMMK
BO3HMKaeT 18 ABOMHbIX BOOAOPOAHbLIX CBA3EN.

2) LUNTO3UH C ryaHMHOM COefUHSAOTCA TpeMS BOOOPOAHBIMU CBA3AMU. Ecnn HykneoTnaos ¢
UMTO3UHOM — 32, TO C ryaHMHOM Toxe byaeT 32. 3HauuT Mexay HUMU BO3HUKaeT 32 TPOWHbIe

BOOOPOAHbIE CBA3N.

3apaum ans caMocToATenbHOM paboThl

3agayva Neit.

Ha dparmeHTe ogHon HuTK JHK HykneoTnabl pacnonoxeHbl B nocriegoBatenibHocTu: A-A-l-
T-U-T-A-U-I-T-A-T. Onpegenunre nNpoLeHTHOE COAEP)KAHME BCEX HYKIEOTUOOB B 3TOM FeHE U
ero asInHy.

3agaya Ne2.

B monekyne OHK Ha pgonto umtmgunosbiX HykneotugoB npuxogutca 18%. Onpepenute
NPOLEHTHOE coaepXXaHue Apyrnx Hykneotnaos B aton [JHK.

3agaya Ne3

B monekyne [HK obHapyxeHO 880 ryaHunoBbiX HyKNeoTUAoB, KOTopble cocTaBnsAT 22% OT
obLero ymcna Hykneotngos B aton [HK.

OnpenenuTe: a) CKONbKO Apyrux Hykneotnaos B aton AHK?



0) kakoBa AnuHa aToro oparmeHTa?

3agadva Ne4. [lana monekyna OHK ¢ oTHocuTenbHon monekynsipHon maccon 69000, n3 Hux
8625 npuxoguTtcs Ha [ONK  afeHUNoBbIX HyKneoTuaoB. Hamaute KonuyecTBO BceX
HykneoTuaoB B aton [HK. Onpegennte anuHy atoro coparMeHTa.

3apgadya Ne5. B monekyne OHK TumwuHoBble Hykneotuabl coctaensioT 10% oT obuwiero
KonuyecTtBa. OnpeaenuTb NPOLLEHTHOE COAEPXKaHNe ApYrMx BUAOB HYKIeOoTUAOB.

3apaya Ne6. Onpepgenute anvHy dparmenta [OHK, ecnu ee uenodka coctout wm3 350
ryaHnnoBbiX 1 300 TUMUHOBbLIX HYKNEOTUAOB.

3apadva Ne7. B monekyne OHK Haxogutcs 1250 HykneoTuaoB ¢ TUMWMHOM, YTO COCTaBnser
20% ot mnx obwero yncna. Onpenenute, CKONMbKO HYKNEOTUOOB C afeHWHOM, LMTO3MHOM U
ryaHMHOM coaepXutcs B otaenbHocTn B monekyne [JHK. OTBeT nosicHuTe.

3apadva Ne8. B coctaB monekynbl AHK BxoguTt 286 ryaHunoBbiX HykneoTuaa, a Macca Bcex
TUMWHOBBIX HyKneoTnaos coctasnseT 28980. OnpeaenuTte KONMMYECTBO BCEX HYKNEOTUOOB U

MoneKkynapHyto maccy mosnekynsl JHK.

Pasgen 1. YyeHue o kneTtke

Tema «OBMeEH BELLECTB U NpPeBPaLLEHNE SHEPTUN B KNETKEY.

NMPAKTUYECKAA PABOTA Ne 3

PeweHwne 3agay no teme: «ObMeH BeLLeCcTB»

Llenb: npogomxkute dopMupoBaHue 3HaHuM 06 OCHOBHOM npouecce obMeHa BewecTB —
6uocuHTese Gernka; 00 OCHOBHbIX 3Tanax 3HepreTM4eckoro obMeHa; WCcnonb3ys
TeopeTnyeckme 3HaHus no Teme «O6BmMmeH BellecTBy», 0oTpaboTaTb YMEHUS yyalumxcsa pellaTb
3a4a4n Mo MONEKYNAPHON reHeTuKe.

O6opynoBaHue: Tabnuua reHeTudeckoro koga, Tabnuua ¢ NOnMHbLIMU Ha3BaHMAMM OBaguaTu
aMUMHOKMCIOT, BXOOALMNX B cCOCTaB BenKoB.

Tabrnuya eeHemu4yecko2o Kooa

BTopoe ocHoBaHue
[MepBoe TpeTtbe
OCHOBaHue OCHOBaHue

Y (A) L (1) A (T) ()

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

Jlen Cep - - A (T)




Nen Cep - Tpu ()
Nen Mpo e Apr Yy (A)

L () Nen Mpo Mvc Apr L (N
Ilen Mpo mH Apr A (T)
Nen Mpo 'nH Apr (L)
Wne Tpe AcH Cep Yy (A)

A(T) Wne Tpe AcH Cep U (N
Nne Tpe Jlns Apr A (T)
MeTt Tpe Jlns Apr (L)
Ban Ana Acn nu Yy (A)

() Ban Ana Acn nu U (N
Ban Ana My nn A (T)
Ban Ana Mny nn (L)

[leaduamp amuHoKuUc/I0M, 8Xx005WUX 8 cocmas besikos

Cokpall. Ha3B. AmMUHOKMCNOTa Cokpall. HasB. AmuHOKMCNOTa

Ana AnaHuH Jen JlenuvH

Apr ApPruHuH Jlns JTnsmH

AcH AcnaparuH MeTt MeTWUOoHWH

Acn AcnaparnHoBas K. Mpo MponuH

Ban BanuH Cep CepuH

e MmctnanH Twup TuposnH

[nn MmuumH Tpe TpeoHuH

nH MmyTamuH Tpu TpuntodaH

ny ‘myTamuHoBas K. deH deHunanaHuH

Une N3onenuuH Lnc UncteunH

TeopeTn4yeckne ceefeHns

[eH— ato yyactok [OHK, kogupywowwun onpegeneHHbin 6enok. Manenwee usMeHeHue
ctpyktypbl OHK Bemetr Kk u3MeHeHussm 06enka, 4TO B CBOK O4Yepedb M3MEHSIeT Lenb
OMOXMMUMYECKMNX pPeaKLUn C ero ydacTUeM, onpeaenstowmx TOT UM MHOW NPU3HaK UM Ceputo
NPU3HaKOB.

MepBuyHaa cTpykTypa ©Oenka, T.e. NOCrefoBaTENbHOCTb AMWHOKUCIOTHBIX OCTaTKOB,

3awmngposaHa B [HK B BMae nocnegoBaTenlbHOCTU a30TUCTbIX OCHOBaHUM ageHuHa (A),



TumuHa (T), ryaHuna (M) n uymtosuHa (L). Kaxxgas amuHokucriota KoaMpyetcs OA4HOW UMK

HECKOJTbKMMU nocrieaoBaTeribHOCTAMU U3 TpeX HYKNEeoTUaAOoB — mpurijiemamu (koOoHamu).

CwuHTesy 6enka npeglectByeTt nepeHoc ero koga ¢ AHK Ha nHdpopmaumonnyto PHK (MPHK) —

MmMpaHCcKpunuu=-. I'Ip|/| TpaHCKpuUnunn BbIMNoOJIHAETCA npuHUUN OOMOJTHEHUA, nnn

komnnemeHntapHoctu: A, T, I n U B JHK cootBeTcTtBytoT Y (ypauun), A, Ll n I B nPHK.
HenocpeoctBeHHO CcuHTE3  Genka, WM mpaHcasuyus, npoucxogut Ha  pubocome:
aMMHOKMCINOTbI, MoAHOCUMbIE K pubocome cBommu TpaHcnopTHeiMu PHK  (TPHK),
COEaVHSATCA B NONMNENTUAHYIO Lienb 6enka COoOTBETCTBEHHO TpunnieTam ocHoBaHnn nPHK.
OpHosHa4vHas cBA3b Mexay nocrnegoBaTenbHocTaAMM Hykneotugos B HK v amumHokmucnoT B
nonunenTuaHon uenu 6enka no3BonsieT MO O4HOW M3 HUX onpefenutb Apyryt. 3Has
nameHeHus B [IHK, MOXHO cKkasaTb, Kak UI3MEHUTCS NepBUYHAdA CTPYyKTypa benka.

I'Ipm peweHnn 3agad 3TOoro Tuna HeobXoaAMMO MNOMHUTb W 00s3aTenbHO yKasbiBaTb B

noACHEHUAX crieayrolee:

- Kakgas aMUHOKMCNoTa gocTtaeBnsieTca k pmbocomam ogHon TPHK, cnegoBaTtenbHO,
KONMMYECTBO aMUHOKUCAOT B 6enke paBHO konudecTtBy monekyn TPHK, yyactBoBaBLUMX B
cuHTe3e benka;

- Kaxgas amMUHOKUCNOoTa KogUpyeTcs Tpems HykreotTugamu (O4HUM TpUMNeToMm, Wnu
KOOQOHOM), MO3TOMY KOMIMYECTBO KOAMPYHOLLMX HYKNEeOoTUAOB Bcerga B Tpu pasa bonblue, a
KONMMYeCTBO TPUNIIETOB (KOOOHOB) paBHO KOIMYECTBY aMUHOKUCIOT B Gerke;

- kaxgasd TPHK wumeer aHTUKOOOH, KOMMieMeHTapHbiM KogoHy WPHK, nostomy
KONMMYECTBO aHTUKOLOHOB, a 3HaA4YUT u B Lenom monekyn TPHK paBHO Konu4ecTBy KO4OHOB
nPHK;

- WPHK komnnemeHTapHa ogHon u3 uenen OHK, noatomy KONM4ecTBO HYKNeoTuaoB
WPHK paBHO konuyectBy Hykneotugos [HK. KonuyecTBo TpunneToB, pasymMeeTcs, Takxe
OyaeT ogMHaKOBLIM.

[Npumep Ne1. ®parmeHT monekynol OHK cocTtouT wn3 HykKneoTunaoB, pacnosiokeHHbIX B

cneaywowen nocnegosatensHocTn: TAAATITUAALLL.

Onpepgenute coctaB M NOCreAoBaTeNlbHOCTb aAMWHOKUCIOT B MOMMMNEenTUOHOW uenwu,
3aKOAMPOBaAHHOWN B 3TOM y4yacTKe reHa.

PeweHue:

1) BoinucoiBaem Hykneotuabl AHK 1, pazbusasa nx Ha TpunneTbl, Nony4aem KOAoHbI Lenu
monekynbl AHK: TAA-ATI-ITUA-ALL.

2) CoctaBnsiem Tpunnetol MPHK, kKomnnemeHTapHble KogoHam

[OHK, 1 3anucbIBaemM nx CTPOYKON HUXKE:

OHK: TAA-ATTI-ITUA-ALL

Tabnuua reHeTu4eckoro koga



MPHK: AYY-YAL-LUIY-YIT.

3) Mo Tabnuue KOAOHOB onpedenseMm, Kakas aMWHOKUCIIOTa 3akoaMpoBaHa KaxablM
TpPUNNETOM

WPHK: Une-Tunp—Apr—Tpn.

Tabnuua reHeTn4eckoro koga

[Npumep Ne2. CDparmeHT MOJEeKynbl COOEPXNUT aMWHOKUCIOTbI. acnaparmnHoBasa KUCIOTa—

anaHWH—MEeTUOHNH—BanwH.

Onpepenure:

a) CTPYKTypy ydactka monekynbl [HK, kogupytowiero aTy nocnenoBaTenbHOCTb aMUHOKUCNOT;
6) konnyecTBO (B %) pas3nuyHbIX BUAOB HYKNEOTUA0B B 3TOM y4YacTke reHa (B ABYX Lensx);

B) ANMHY 3TOroO yyacTka reHa.

Pewienue:

1) Mo Tabnuue kogoHoB Haxoaum Tpunnetsl UPHK, kogupylowme kaxayo n3 ykasaHHbIX
aMMWUHOKUCIOT.

Benok: Acn— Ana— Met— Ban

WPHK: TAU-TUA-AYT-TYY

Ecnn ammHoKncnoTe COOTBETCTBYIOT HECKOMbKMMU KOQOHOB, TO MOXHO BbibpaTth ntobon 13
HUX.

2) Onpegensem ctpoeHue Ton uenodkn AHK, koTtopas koguposana ctpoeHne MPHK. Onsa
aTOoro

noa KaxabiM KogoHoM Morekynbl MPHK 3anucbiBaem KOMNneMeHTapHbI eMy KOAOH
mMonekynsl AHK:

1-a uenb AHK: UTT-UrT-TAL-LLAA.

3) YUtobbl onpegenuTb konn4ecTBo (%) HyKNeoTUA0B B 3TOM reHe, HeobXoAnMO, NCNOoSb3YSA
npuHUun komnnemeHtapHoctn (A—T, '-L), goctpoutb BTOPYIO Lenb AHK:

2-a uenb AHK: TAU-TUA-ATI-I'TT.

Haxoaum KonmyecTBO HYKNeoTUaoB B ABYX Lensax — 24 Hykneotuaa, us Hux A = 6.
CocTaensiem nponopuuio: 24 Hykneotmaa — 100%

6 HykneoTnaoB — X% x = 25%.

Mo npasuny Yapradpdga konuyectso ageHnHa B monekyne AHK paBHO konnyectBy TUMKWHA, a
KONMYeCTBO ryaHMHa paBHO KONMYECTBY UMTO3MNHA. [oaToMmy:

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

L+ =100% —50% = 50%. L =T = 25%.

B) Monekyna [HK Bceraa gByxuenoveyHas, ee AnvHa paBHa AnvHe ogHon uenu. AnvHa
Kaxkgoro Hykneotmnga coctaenset 0,34 HM, cnegoBaTenbHO:

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



[1pumep Ne 3. Benok coctonT n3 158 ammHokncnoT. Kakyo OnnHY MMeeT onpeaenstowmmn ero

reH, ecrnv paccTosHWue Mexay ABYMS COCEQHUMMU HyKneoTugamu B CnupanbHOW Moriekyne
[JHK coctaBnsaet 0,347

PeweHne:

1) T.k. Kaxxgas aMMHOKMUCINOTa KognpyeTcsa Tpems HykneoTungamu, To:

158 x 3= 474 (HykneoTnaa)

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

[Tpumep Ne 4. B cwuHTe3e 6GenkoBon Morekynbl NpuHanu ydactune 145 monekyn T1-PHK.

Onpegenute uyucno HykneotngoB B KU-PHK, reHe [OHK u kKonu4ecTtBO amMMHOKMCIIOT B
CYHTE3npoBaHHOW Monekyne Gerka.

PeweHue:

1) T.x. kaxgasa T-PHK nepeHocut 1 aMUHOKMCIIOTY, TO YACIIO aMUHOKUCIIOT B JaHHOM bBernke =

145.

2) Tak Kak kKaxgass aMMHOKMCIOTa KOAUPYETCH TPeMs HyKneoTunaamu, TO YMCNOo HyKneoTuaos
B

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

3) T.k. n-PHK cuHTesupyetcs no Hutn [JHK, To yncno Hykneotngos B ogHon HUTK HK = 435,

a B AByx uensax 435 x 2=870.

[Tpumep Ne 5. B auccumunsumio sectynuno 10 monekynbl rokosbl. OnpegennTb KOIMYECTBO

AT® nocrne rnukonunsa ,nocre 3HepreTM4ecKkoro atTana n CyMmmapHbIu adbpekT
ANCCUMUNALNN.

PelwweHue:

3anuwem ypasHeHune rnukonmsa C6H1206 = 2 BK +4H + 2 AT®. NocKkonbky n3 ogHom
Monekynbl obpasyetca 2 monekynoel [1BK n 2 AT®, cnegosartenbHo, cuHtesnpyetcs 20 ATO.
lMocne aHepreTnyeckoro atana guccumunsaumm obpasyerca 36 monekyn AT®( npu pacnage 1
MOMeKynbl [MKo3bl), criegoBaTernibHO, cuHTeaupyetcsa 360 AT®. CymmapHbin adpekT

anccnmumnsauunm paseH 360+ 20 = 380ATO

3agayn ons CamoCTOATENbHOIO peLleHns:

1. B guccnmunsauumio sctynuno 15 monekynsl rnwoko3bl. Onpegenuts konudectso AT® nocne
rMMKoONn3a, nocne aHepreTM4eckoro atana u CyMMapHbein - adeKkT JUCCUMUNIALUN.

2. ®parmeHT ogHon u3 uenen [OHK wnmeetr cnepgywouwee crtpoerHune: MUTUTAMUTTL,.
MocTponte Ha Hen n PHK n onpegenute nocnegoBaTenbHOCTb aMUHOKUCOT BO doparMeHTe

MoOrneKysnbl 6enka.



3. ®parmeHt [OHK coctout w3 72 Hykneotngos. Onpegenute 4YXCNO TPUMNSIETOB U
HykneotgoB B M — PHK, a Takke KOnNM4ecTBO aMWHOKUCIOT, BXOASWMX B COCTaB
oGpasytowlerocs 6enka.

4. Xumun4yeckoe mccnepgosaHune nokasano, 4to 30 % obuiero yucna HykneoTuaoB AaHHOM
nHdopmaunoHHon PHK npuxogutcs Ha ypauun, 26 % - Ha uMTO3uH, 24 % - Ha ageHuH. YTo
MOXHO CKa3aTb O HYKNeoTUAHOM COCTaBe COOTBETCTBYOLLEro yyacTka asyxuenodyevHon AHK,
CIenkom ¢ KoToporo sensaetcsa n-PHK?

5. MonunentuaHaga uenb ogHOro 6enka XUBOTHBIX UMEET criegyloLlee Havyano: NU3NH —
rnyTamuH — TPEOHMH — anaHWH— anaHvH — anaHuH — NN3KH...

C kakon nocnenoBaTenbHOCTUM HYKNEOTMAOB HaYMHAETCs reH, COOTBETCTBYHLUMA 3TOMY
Benky?

HanguTte onuHy gaHHoro ydactka AHK.

6. ®parmenT OHK nmeet cnegyowyo nocnegosatenbHoCcTb Hykneotnaos AlLILIFALTTILLL,.
YcTaHOBUTE HYKMeoTUAHyK nocnegoBatenbHocTb T — PHK, kKoTopas cuHTesupyeTca Ha
AaHHOM (pparmMeHTe, N aMUHOKUCIOTY , KOTopyto ByaeT nepeHocutb ata T- PHK, ecnu Tpetnn
Tpunnet cooTBeTcTBYeT aHTukogoHy T- PHK.( AHTMKOOQOH COCTOUT M3 Tpex HyKneoTuaos,

KOTOpbl€ KOMMAEMEHTapPHbI OAHOMY M3 KO4oHOB U -PHK).

Pasgen 2. OpraHmnam. PasmHOXeHne n nHansugyansHoe passuTtMe opraHn3MoB

Tema «OpraHmam — egmHoe Lenoe»

NMPAKTUYECKAA PABOTA Ne 4

CpaBHUTENbHas XapakTepucTnka MMTo3a 1 Mernosa.

Llenb: dopmmpoBaHMe 3HaAHUN O MEXaHM3Max MUTO3a N Meno3a; pacKkpblThe ocobeHHOCTEN
NPOTEKaHUs Kaxaon dasbl MUTO3a U Meno3a, 3akpensieHMe 3HaKOMbIX MOHATUIA MO AaHHOW
Teme, YCBOEHNE TEPMUHOMNOMK; CPaBHUTENbHAas! XapakTepUCTUKa MMTO3a U Meno3a.

Xopa paboTbl:

TeopeTn4yeckne ceeeHns

Mumos - cnoco® geneHus 3yKapuoTUYECKUX KINETOK, NP KOTOPOM Kaxdas M3 ABYX BHOBb
BO3HMKAIOLLMX KITETOK NOMy4aeT reHeTU4eCcKMin matepuan, MOEHTUYHbIN NCXOOQHOW KIETKeE.

MwuTtos

Mpodrasa cnvpanu3aums XpoMocoMm (ykopauymBalroTcsl), sgepHas obonoyka u
AOPbIWKO pacnagarTCd, LUEeHTPUONM pacxogaTcs K nofwcaMm U

dopmupyeTca BEPETEHO AeneHns




MeTadpasa pacrnonoXeHne XpOMOCOM B MIOCKOCTM 9KBATopa, KNeTKU COCTOAT U3
ABYX  CECTPUHCKMX  XpomMaTtug,  COEAVHEHHbIX  LIEHTPOMEepoW

(nepeTsxkon)

AHadasa LeHTpoMepbl OensaTcs, CeCTPUHCKME XpomaTuabl BCEX XPOMOCOM
OAHOBPEMEHHO  OTAENnAKTCA Apyr OT JApyra W pacxoasaTcsa K

NPOTUBOMNOJIOXKHbIM MOJIFOCaM KIeTKn

Tenodasa dopmupyetca obonovka HOBbIX siaep (3aBepllaeTcsl KapUOKUHE3);
AecnupannayloTca XpoOMOCOMbl M BOCCTaHaBNMBAETCH  AOPbLILKO;

NpouCXoauT pasfeneHmne KNeTku Ha ABe AoYepHUE (LUTOKUHES)

MuTo3 — npouecc HenpssMoro AeneHus COMaTUYEeCKUX KIeTOK 3yKapuoT, B pesynbraTe
KOTOpPOro:
- obpasytoTca ABe JoYepHME KIETKN, coaepallune CTOMbKO e XPOMOCOM, CKOSIbKO MX
ObINO B MaTEPUHCKOM KneTke, T.e. 06pasyloTca KNeTkn, AEHTUYHbIE pOAUTENbCKON.
- B HOpManbHbIX YCMOBUSX HUKAKMX W3MEHEHUMA TFEeHEeTUYeCcKon WHdopMauun He
NpoOnCXoauT, NO3TOMY MUTOTUYECKOE AerieHne nogaepXuBaeT reHeTUYEecKyr CTabunbHOCTb
KNeTKu.
- MwuTO3 nexnT B OCHOBE pPOCTa.
- MuTO3 NEXMUT B OCHOBE BECrONoro pasMHoOXeHMs!.
- Bnarogapsi MUTO3y OCYLLLECTBAAIOTCS NPOLECCHI PpereHepaumm 1 3aMmeHbl OTMUPaKOLLMX
KNeToK
Melio3 - ocobbin cnocob [eneHus 3yKapuOTMYECKMX KNEeTOK, B pes3ynbTaTte KOTOpOro
XPOMOCOMHbIN Habop yMEHbLLAETCH BABOE.
Mewno3s BknovaeT B cebsa 2 nocnegoBatenbHbiXx geneHunda. NHTepdasa mexay Humun nmbo
OveHb KopoTkasd, nnbo otcyTcTByeT Boobwe. Kaxgoe 3 asyx genexun (I u Il) coctont ns 4-x
a3 (kak 1 MUTO3).
| AEJIEHVNE
MPODASA | (46 xpomocom, 92 [1HK) - xpoOMOCOMbI YNOTHAOTCS, FOMOSIOrMYHbIE XPOMOCOMbI
npubnuxarTca Apyr K Apyry odeHb 65M3KO - KOHBIOrMpyT. Bo BpeMsa KOoHbloraumm Moxet
NPOUCXOOUTb KPOCCUHIOBEP, T.€. XPOMOCOMbI OOMeHMBaTCA ydacTkamun. B pesynbtaTte
NosiBNAOTCA HOBble KOMOMHauuM npu3HakoB. B koHue npodasbl ucyesalT S4pblLLKu,
paspyliaeTcsa agepHasa ob6ono4vka, Ha4nHaeTca popMmnpoBaHme BepeTeHa AeneHus.
META®A3A | - XpOMOCOMbI, OKasaBLUMCb B LMTOMMAa3Me, BbICTPaMBalOTCS MO «3KBATOPY»
KNeTKn, K X LLeHTpoMepam NpPUCOEaNHSAIOTCS HATU BEPETEHA AeNeHuns.
AHADA3A | - romMoOnorMyHble XPOMOCOMbl Ha4YMHaT pPacxXxoguTbCs K MNOMcaM  KreTKu.

Kaxpgas XpomocomMa COCTouT 2-X NOMOBUHOK - XpomMmarung.



TEJTIO®ASBA | - xpomocoMbl gecnupanuayloTcs, opMmupyeTca sgepHaa obonoyka, HauynHaeT
agenutbca uutonnasma. Obpasyromes 2 Knemku ¢ OOUHapHbIM (2arioudHbIM) Habopom
XPOMOCOM.

NHTepdasa kopoTkasa unu noytu otcytcteyeT. Yasoernune [IHK He npoucxoauT!

I JEJIEHUE

MPO®AS3A Il (23 xpomocomsbl, 46 [HK) - xpoMOCOMbI YNNOTHAKTCS, AOPLILWKN YMEHbLUIATCA

N ucyesaroT, aaepHas obonovka pacnagaeTrca Ha parMeHTbl, HadMHaeT opMUpoBaTbCA
BepeTeHo AeneHuns.

META®A3A Il - 3aBepwaetca  (opmupoBaHMe  BepeTeHa  JereHusl,  XPOMOCOMbI
BbICTPanBalOTCS MO LLEHTPY KNETKU, K HUM MPUCOEAUNHSIOTCA HATU BEPETEHA AENEHMS.
AHA®ASA 1l - xpomaTuabl OTAESbHBIX XPOMOCOM PacXOAATCs K pa3HbIM MOMCcam KNeTKu.
TEJIO®ABA Il - XpoMOCOMbl CHOBa [ECNMPAnNM3yOTCs, BEPETEHO [OefieHUd uncyesaer,
dhopMUpyrOTCa SAPbILWKN U saepHaa obonoyka. [enutca ymtonnasma. B pesynbtare BTOporo
AeneHns obpasyTcsa KMeTku ¢ oguMHapHbIM (ranfnongHbiM) HabopoM XPOMOCOM, HO Kaxdasi
XpomMocoma cocmoum u3 0OHOU XpomMamuosbl.

Brvonornyeckoe 3HayeHne menosa:

- 0bpasyTCsa KNETKU C OAUHAPHBIM HABOPOM XPOMOCOM.

- obecrneymBaeT HacneacTBEHHYHO WM3MEH4YMBOCTb OpraHvM3aMoB OGrnarogaps KOHblorauun wu

KPOCCUHIroBepy.

3agaHue: Ha OCHOBe MNOMyYeHHOW WHgopmauun, 3anonHuTb Tabnuuy «CpaBHUTeNbHas

XapakTepuctmka mntosa um Menosay

CpaBHeHune MwnTo3 Menos
Cxo0cmea 1.
2.
Pasnuyus
1. Yucno
. JenexHue. JeneHus
aeneHumn
2. MeTtadraza

3. KoHnblorayus




4. NnuTepdasa

5. Ntor Ob6pasyoTcs O6pasytoTtcs
AeneHus KNeTKn (coMmatmyeckune KneTkn). | KIeTku (NosoBble KIeTKN).
6. Foe [lMpoucxogut B [lpoucxogut B CO3peBatoLLnNX
npovcxoguT? KneTkax KneTkax
7. Bbuonoru

yeckoe

3Ha4eHu

e

Pasgen 2. OpraHmnam. PasmHoXeHne n nHaneugyanbHoe pa3Butme opraHn3moB

Tema «MHanBUOYyaneHoe pasBUTUE opraHnsma

MPAKTUYECKAA PABOTA Ne 5

BbisiBneHne n onncaHne npusHakoB CXoAcTBa 3apoablLlen

4yenoBeka 1 OpYrnx NO3BOHOYHbIX,

KaK oKa3aTenbCTBO MX 3BOJSIOLIMOHHOIO POACTBa

Llenb: BbISABUTL M onmucaTb NPU3HaKM CXoACTBa 3apOAblllen YenoBeka v ApYrnx NO3BOHOYHbIX
KaK AoKa3aTenbCTBO MX 3BOMOLMOHHOINO poactea. dopmumpoBaTb NpaBuiibHOE OTHOLLEHME K
npoueccy obpasoBaHna aMOpMOHa Kak K pa3BuTuio ByayLLero XXMBoro opraHmsma.

Xoa 3aHATUSA:

1. N3yunTb KpaTKne TeopeTmdeckme CBegeHUs;

BbisBUTb 4epTbl CXOACTBa 3apOAbllLen YenoBeka M OpYrnx MO3BOHOYHbLIX. BbisBuTEe 4yepThl
pasnuuunsa 3apogplllen YenoBeka ¢ 3apogbiamu cBuHbM. O Yem CBUOETENbCTBYHOT CXOACTBA
N pasnununsa 3apoablLLen?

2. Cpenartb BbiBOA No paborTe;

3. MoaroToBuTh 3aWMTy PpaboThbl NO KOHTPOSLHLIM BOMpPOCaM.

TeopeTnyeckme cBefeHus:

OcHOBHbIe 3Tanbl 3MOPMOHANbHOrO PasBUTHUS.

AdpobrneHne - ctagus pasBuTUs, B XOL4E KOTOPOW OAHOKMNETOYHbIN 3apofbill (3urota) B
pesynbTate nocrneaoBaTenibHbIX MUTOTUYECKUX AEeNIeHUA CTaHOBUTCS MHOMOKMNETOYHbIM,
pasgenssicb Ha KneTkn Bce bonee menkoro pasmepa - 6s1acmomepst. o mepe apobneHus,

pbIXNno nexawune 6J'IaCTOMepr pacnonararoTCcA BCée Oonee KOMNakTHO, a 3apoiblLl



npuobpeTaeT BMA NNIOTHOro cdepunyeckoro obpasoBaHus - Mopysbl. B ganbHenwem BHYTpU
3apogpliwa dopMmupyetTcs nonocte - 6racmouernis. Takon 3apofblill, W3BECTHbIM Kak
6r1acmoyucma, COCTOUT U3 CNOos NeXallnx CHapy>Xu KneTok, KOTopble B AanbHenweM BongyT
B COCTaB nnaueHTbl, n pacnonoXXeHHbIX BHYTPU 3apogblwa KNeToK
ambpuobriacma, Nnn eHympeHHel Knemo4yHoU Macchl, KOTopble AaAyT Havano cobCTBEHHO
Teny 3apofblLla.

MacTpynsumnsa - npouecc npeBpaLLeHns ogHOCAONHOro 3apoapllla B AByxcnonHein (I dasa), a
3ateM n B TpexcnouHbin (Il ¢asza). OTrpaHnyeHHble Opyr OT Apyra crnou 3apofbllla,
M3BECTHble Kak 3apolbliwesbie JUCMKU, 0bpasylTca B pesynbTare HanpaBneHHOro
nepeMeLLeHs 1M rnepepacnpeaeneHms KNeToYHbIX MacC BHYTpPM 3apogplilia Ha ¢oHe
NpoOOmKalLWerocss pasMHOXEHUs KneTok. [acTpynauumio, a Takke chnegylouwy cTaguio
ambpuroHanbHoro passuTtusa (obocobneHne n andpdepeHUnpoBKy 3a4aTkoB) yaobHO nsyyaTb
Ha MofernbHbIX 0BbeKkTax - KypuHbIX 3MOpPMOHaX, KOTOpble MO CBOEMY CTPOEHMUIO CXOAHbI C
3apodbliliamMmy MIEeKONUTarLnX XNBOTHBIX N YenoBeka Ha COOTBETCTBYOLLMX dTanax. | gasa
ractTpynauum npoTtekaeT MexaHusMoM AenamMuHaumm n nNpuBoauT K POPMUPOBAHUIO OBYX
3apofblLlLEBbIX JIMCTKOB - HapYXHOro, 6onee TONCTOro M TOHKOro BHYTpeHHero. B xogpe I
dasbl racTpynsumm BCrneacTBME HanpasBfieHHOW U BbICOKOYMOPSAOYEHHOW Murpaumnm
KNeToYyHOro maTepmana u3 anubrnacta B MPOCTPAHCTBO MeXAYy HapyXHbIM U BHYTPEHHUM
nucTkamm obpasyeTcs CpeaHun 3apofblleBbIA NUCTOK - me3ogepma. ObnacTaMmn akTUBHOM
MUrpaunn KNeTok cryxat obnacTu nepeuyHoU rofioCKU W MepeuyHo20 y3esika, Ha MecTe
KOTOpbIX hOpMUPYHOTCA nepeuyHas 6opo3dka v nepeuyHas siMka COOTBETCTBEHHO.
Ob6ocobneHne n aguddepeHuMpoBKka 3a4aTKoOB OpPraHoOB M TKaHen - 3Tan opMUpOBaHUS
y4acTKOB B npegenax pasfnyHbiX 3apOoAbllLeBbIX FIMCTKOB, KOTOPbIE HAYMHAKOT pasnmyaTbCs
NPOCTPAHCTBEHHOW OpraHusaunen, MoponorMyeckuMm, LUTOXMMUYECKUMU U MONEKYIISAPHO-
ovonornyeckumm OCOBEHHOCTAMU 00pasylLWMX WUX KNEeTOK, a TakKkKe CNOCOBHOCTbI K
06pa3oBaHmMIO TEX UMK NHBIX TKAHEn (aucmobracmu4eckuMmu MoOMeHUUsMuU).

OMmbpuoHaribHble  3a4amku- HernocpeodcmeeHHble UCMOYHUKU pas3eumusi mkaHel B
oHTOreHese. AunddepeHumpoBka MaTepuana cpeaHero 3apodbleBoro nuMcTka npuBognT K
POPMMPOBAHMIO KOMMAKTHOW XOpAbl, UrparLlen poflb OCM CUMMETPUKN 3apofbllla, a Takxke
Me304epMbl, KOTOpasi pasfensieTcs Ha MeauarnbHO pacnosioKeHHble MeTaMepHbIe Y4acTKn -
coMUmMbI, nexawiue UeHTpanbHO Hegppomombl W  OopMUPYHOLLMECH  naTeparibHO
HECEerMeHTUPOBAHHbIE  YY4aCTKU  -CrsIaHXHOMOMbI, 0Bpa3oBaHHble napuemarsrbHbIM U
gucyeparsibHbIM JIUCMKaMu C PacnofOXEHHOW MexXay HMMW nonocTelo - yenomom. [log
WHAYUMPYIOLWMM  BAWSIHAEM XopAdbl B 3KTogepMme obpasyetrca HepeHasi 71acmuHKa,
npeBpallalolaaca B Hep8HbIU XenoboK, KOTOpbIA, Yrnybnsascb U CMbIKadCb MO KpasiM,

obpasyeT HepBHYO mpyO6Ky.



lMocne BblgeneHns HEepPBHOrO 3a4vartka (Helpyrsayuu) HapYXHbIM NUCTOK MpeBpallaeTcs B
3a4aTOK - KOXHYyt0 akmoOepmMmy. B xope nocnegytoowero passutms no mepe popmmpoBaHus
aMHMOTUYECKNX N TYMOBULLHbLIX CKMNagoK 3apofblll M3 MIOCKOrO CTaHOBUTCS OOBLEMHBIM ©
obocabnuBaeTcs OT BHE3apOAbILEBbLIX opraHoB. Matepman commToB aAnddepeHLmnpyeTcs Ha
UMELMe Ha 3TON CTaauM KOMMAKTHOE CTpoeHne depmamomM (3MOpMOHanbHbIA 3a4aTok,
AaloWmMn Havano CoeguvHUTENbHOW TKaHW KOXW) U MUOMOM (3a4aToK, KOTOPbIA CRYXWUT
UCTOYHMKOM  MOMEepeyHornonocaTton CKENeTHOW  MbILLEYHOW TKaHKW), a Takke Ha
npuobpeTaroLnin CTPYKTYPY ME3EHXUMbI CK/IEPOMOM (3a4aToK, AaloLWUIA Havyano CKENeTHbIM
COEAUHUTENbHBbIM  TKaHAM -  XPSLWEBbIM UM KOCTHbIM). B obGnactu Hedpo- TOMa
NPOCNeXnBatTCa KaHanbLbl NPEeAnoYKn, B LLEHTPaNbHON YacTn 3HTO4EPMa CBOpaYMBaEeTCH B
KMLLIEYHbIN Xenobok, a B JanbHENWEM - B KULWIEYHYI0 TpyOKy. [10 KpasgMm OT HepBHOM TpybKn
pacnonaraeTcs HepeHbIlU 2pebeHb - CKOMMEHUs KNeToK C HenpanbHOW OeTepMuHaumen,
aKTUBHO MUrpupylollMe B Tene 3apofbilla M JalolwMe MHOFOYMCNEHHble TKaHeBble
npounssogHble. OTYETNMBO BLIABMASETCA MapHas aopTta M COCyAdbl XENTOYHOro Kpyra
KpoBoObpallleHus, coaepxalme nepBruyHbIe KPOBSIHbIE KIETKU.

lMpocTpaHcTBa MexXay KOMMakTHbIMKW AMOpMOHaNbHbIMU 3a4aTkaMy 3anosSTHAKTCA PbIXNOo
pPacnonoXeHHbIMWU OTPOCTYaTbIMU KIETKaMN Me3eHXUMbI - TETEPOreHHOro 3avaTtka, garowero
pa3Hoobpa3Hbie MNpPOU3BOAHbIE (COeQMHUTENbHbIE, T[Mnagkas MbllevyHass U HeKoTopble
anuTenunanbHbIe TKaHW).

'McToreHes n opraHoreHes - Hanbornee ANUTENbHbIM 3Tan 3aMOPUOHANLHOro PasBUTKUS, B Xo4e
KOTOPOro 3a4aTkm npeobpasytoTcs B Mopdonorndeckn unaeHTUuUmMpyemMmble TKaHU
(eucmoezeHe3) n opraHbl (OopeaHozeHe3. [ucTtoreHe3d M opraHoreHes B 3MOPUOHaNbLHOM
nepuoge npoTekatT OAHOBPEMEHHO, NapanfenbHO ApYyr Apyry, O4HAKO Ha OTAEeNbHbIX
aTanax pasBuUTUSE B HEKOTOPbIX CTPYKTypax OOAMH U3 3TUX MPOLLECCOB MOXET MPOUCXOAUTb
akTusHee gpyroro. Kak npasurno, pa3sutne opraHoB U TKaHEN He MOMHOCTbI0 3aKaH4YNBaeTCs K
KOHLY BHYTPUYTPOBHOro nepuoaa, Korga oHu Bce elle obrnagatoT psgomMm Mopdorornyecknx u
PYHKLMOHANbHbLIX NPU3HAKOB HE3PENoCcTH, MO3TOMY B TEYEHME pa3fIMYHbIX NEPMOAOB Nocne
poXaeHus npoaosKaeTcs MX  OKOH4YaTenbHas anddepeHUnpoBKa. Haunbonee
NPOOOMKNTENbHOE Pa3BUTUE XapaKTEPHO 41151 HEPBHOW TKaHM FOSIOBHOMO MO3ra.
3apoaplweBoe CXOACTBO. AMnupudeckoe obobuweHne K. M. Bapa (1828), T. H. 3aKoH
3aponblILLEBOr0 CXOACTBA B OHTOreHe3e BCEX XXMBOTHbIX CHadana BbIABNANTCA MPU3HaKK
BbICLLUMX TAKCOHOMMYECKMX KaTeropum (Tuvna, knacca), B xoge ganbHenwen ambpnoHanbHom
andepeHuMpoBKM pa3BmBatoTCs 0COBEHHOCTN OTpsALa, CEMENCTBa, poaa, BMaa n ocobu. B
CUny 3TON 3aKOHOMEPHOCTU NPeaCcTaBUTENM Pa3HbIX FPynn OpraHM3MoB (HanpuMep, Knaccos
nogTuna Mo3BOHOYHBIX) HA paHHUX cTaguax ambpuoreHesa obblMHO Bonee cxogHbl ApYyr C

ApyroM, 4em B3pocnble o0cobu. Hanpumep, B OHTOreHe3e Kypuubl Npexae BCero



0003HavyalTCA XapakTepHble 4YepTbl TMna XOpAoBblX, MO3gHee — noaTuna MO3BOHOYHbIX,
3areM Knacca ntuy, otTpsiga KypoobpasHbeix U T. 4.

B ocHoBe OencTBuSA 3akOHa 3apoAblLLEBOro CXOACTBA NEXUT Bonbluas XXM3HecnocobHOCTb
TEX MYTaAHTOB, Y KOTOpbIX (eHOoTUnu4ecknin a3dpdekT MyTauun nposiBnsieTca Ha Oonee
NO3OgHUX CTagusiX OHTOreHesa; paHo MnpoABNALWMECH MyTauum Yaue npuBoasT K
HapyLeHUAM paboTbl CNOXHbIX KOPPENALMOHHBLIX CUCTEM B pa3BMBalOLLLEMCS OpPraHu3mMe, YTo
BeAET K rmbenun 3apogpbiwa. [o3ToMy OHTOreHes B LiefNIoM NposiBNsieT TEHAEHLNI0 OcTaBaTbCA
KOHCepBaTUBHbIM (OCOBEHHO Ha paHHWX CTagusax), pasHbiX BUOAOB €CTb CNeacTBue WX
UnNoreHeTN4ecKoro poacTea M ykasbiBaeT Ha OOLHOCTb MPOUCXOXOEHUSI, YTO BMeEpBble
nogyepkHyn Y. [lapsuH.

CxoactBo 3apo,1:|,b|mel71 Pa3HblIX CUCTEMATUYECKUX TPpynn CBUAOETENIbCTBYET 00 obwHOoCTN MX

NMPOUCXOXOAEHUA.

lMocnepoBaTtenbHble cTaguu pa3BuTua 3apopbiwen: pbidbl (A), kypuubl (B), cBuHbM (B),
yenoseka (IN).(MlcmoyHuk: «buonoau4yeckul sHUuknoneduyeckul cnoeapb.» [n. ped. M. C.
lunspos; Peodkon.: A. A. babaes, I". . BuHbepe, I'. A. 3agap3uH u Op. — 2-e u3d., ucnpasrn.
— M.: Cos. BHyuknonedusi, 1986

Y XMBOTHbIX BCTPEYAKTCA LUKIMbl Pa3BUTUA C MOMHbIM U HEMOMHLIM NpeBpaLleHnemM. Limkn
pasBMTMSA C MOSIHbIM NpEeBpaLLEHMEM BKNOYAET C cebA HECKOMbKO NMYMHOYHBLIX CTagun.
Hanpumep, anuo, ryceHuua, kykonka, 6abovka. Linkn passutns ¢ HenomnHbIM nNpeBpaLleHnem
BKIOYaeT B cebsA TONbKO OA4HY FNMYUHOYHYK CcTaguio. Hanpumep, WMKpUHKA, rOnoBacTuK,
nAryLka.

WMHomBuaoyanbHoe — pasBuTue  4denoBeka.  PenpoaoykTMBHOE — 300pOBbE  YenoBeKa.
OMOpUOHanbHbIM Nepuoa pPasBUTUA — MNEpPUoAd, HavYMHaKLWMIACA C  ONNogOTBOPEHMS U
npeacTaensowmn cobon npouecc GopMMPOBaAHUA CAIOXHOIO MHOIOKINETOYHOIO OpraHu3ma, B

KOTOpPOM rnpeacTtaBlieHbl BCE CUCTEMbI OpraHoOB.



lMocTaMbBpuoHanbHbIM  Nepuod  pasBuUTUS — Mepuod, HauYMHaLWUNACA C  3aBeplueHus
aMbpuoHanbHOro M1 BKYawWnM B cebs nornoBoe co3peBaHWe, B3POCoe COCTOSHUE,
CTapoOCTb N 3aKaH4YMBaKOLLNACA CMEPTLIO.

PenpogyktuBHoe 300pOBbe — COCTOSIHME TMOMHOr0  (PU3MYEeCKoro U  couuanbHOro
Onarononyyns, a He TONbKO OTCyTCTBME 3aboneBaHun pPenpoaykTUBHOM CUCTEMBbI,
HapyLeHusa ee OyHKUNA N/Mnm NpoLLecCoB B HEW, a TakKe CMNOCOBHOCTb K BOCMPOU3BEAEHUIO.

Knetknm 3apofgbilia OYeHb YyBCTBUTENbHbI K HebnaronpuaTHbIM  BO3OEWCTBUAM U3
okpyxawwen cpegbl. Ocobo onacHbiM HABNAETCA HWUKOTWUH, arnkoroflb U HapKOTUKW,
NpoHuKaroLwwme B aMOPNOH Yepes nnaueHTy oT matepun. PebeHok poxagaeTcs € ankorofbHom
UM HUKOTUHOBOW 3aBUCUMMOCTbIO, C MOBPEXOEHHON HEPBHOM WUIIN QHOOKPUHHOW CUCTEMOW,
nHorga — ¢ ypoactesamu. 340pO0BbIM 06pa3 XN3HU — 0Opas KU3HU YernoBeKa, HarnpaBEeHHbIN
Ha npodunakTuky 6onesHen n ykpenneHme 34opoBbs.

CMepTb — 3TO NpeKkpalleHne xu3HeaesaTenbHocTn opraHuama. OgHako cmepTb Heobxoguma
ANS 3BOMOLMOHHOMO npouecca. bes cmept He nponcxogmna 6bl CMeHa NOKONEeHUNn — ogHa
N3 OCHOBHbIX ABWXKYLLIMX CUIT 3BOSIOLMN.

3agaHusa onsg CaMoCTOATENbHOrO BbINOSTHEHUS:

1. W3yuuTe aTanbl HOMBUAYAITbHOrO Pa3BMTUSA 3apodbllia.

2. 3anonHute Tabnuuy:

ATansbl nHOAnBMAyalribHOro pa3BnUTUA YesioBeKka

OTan XapakTepucTumka

3. 3anuwuTte Kakme CcuCTeMbl OpraHoB OPMUPYHOTCS U3 3KTOAEPMbl, SHTOAEPMBbI,
Me304epMbl.

BHecuTe B Tabnuuy cooTBeTcTBYOLWMNE LUDPbI.

3apoablLLEBbIA NMUCTOK OpraHbl U CTPYKTYpbl OpraHuama
okTooepma
OHTOAEepMa
Me3onepma
1. Bayxpatowmin Heps 9. N Moykmn
2. fonoBHOM MO3rT 10. Cepaue
3. *enypok 11. Ckenet
4. KpoBeHOCHbIe cocyabl 12. CnioHHble enesbl
5. Nerkue 13. CnnHHOM mo3T
6. Mblwubl 14. ToncTbin KNLLIEYHUK
7. NMeyeHb 15. 3nuaepmunc Koxm
8. Nonosble kenes 16.

Bonpocbl 4ns caMmOKOHTPOnS:



1. Kakoe BnusiHMe okasblBaeT arnkoroslb, HUKOTWH, HapKOTMYECKME BELLECTBa Ha pasBuTUe
3apoplla Yyenoseka?

2. YTO NOHMMaIOT Mof 300POBLIM 06Pa30M KMU3HN?

3. KakoBo Guonoruyeckoe sHa4eHne cMepTu Kak omHanbHOM CTaanm oHToreHesa?

4. Kakne Tunbl NOCTOMBPUOHANBHOrO PasBUTUA CYLLECTBYIOT. Yem oTnMyalTca 3TU TUMbl
pa3sutua? MNpuseauTte npuMepbl XXUBOTHbIX, ANA KOTOPbIX OHU XapaKT epHbI?

BoiBoa:

Paspnen 3. OCHOBbI FrEHETUKM U CEeneKyun.

Tema «OcHOBbI y4yeHuna o HacneacTtBeHHOCTU U UISMEHYNBOCTUY .

MPAKTUYECKAA PABOTA Ne 6

PelleHne reHeTnyeckux 3agay

Llenb:Ha KOHKPETHbIX NpUMepax Nnoka3aTb, Kak HacneayrTCcsa NPU3HaKW, KakoBbl YCIOBUS UX
NPosiBNEHUs, YTO He06X0aAMMO 3HATb U KakMX NpaBui NPUAEPKUBATLCA NPU PeLeHn 3agav;
npoaomKnTb opMMpoBaTb 3HAHMS O MOHOrMOPMAOHOM CKPEeLiMBAHUN M OTKMOHEHUM OT
nepBoro 3akoHa I'. MeHgens.

MaTtepmnanbHoO — TexHuyeckoe obecnedeHue: Tabnuubl: «MoHOrmMbpugHoe cKpewmBaHue
ropoxa», «[lpomexyTo4yHoe HacregoBaHMe HOYHOM KpacaBKuU»

Xoa 3aHATUSA:

1. N3yuntb KpaTkne TeopeTnyeckne CBeaeHus

2. BCNOMHUTL OCHOBHbIE 3aKOHbI HacenoBaHUsi NPU3HAKOB.

3. KonnekTtueHbIli pa3bop 3agay Ha MOHOrMOpPMAHOE CKpeELLMBaHNE.

4. CamocTosTeNbHOE pelleHne 3aa4ad Ha MOHOrmbpuaoHoe CcKpelwimMBaHue, noapobHOo

onncbiBaa Xo4 peleHund n C(bOpMyJ'II/IpOBaTb NOSHbLIN OTBET.

o

KonnekTuBHoe obcyxaeHune peleHns 3agad mexay CTyaAeHTaMmu 1 npenoaaBsaTerem.

Cpenatb BbIBOA,.



TeopeTnyeckne ceefeHns

"eHbl — anieMeHTapHble eguHULbI HacneacTBeHHoCTH, ydacTkm AHK xpomocom
HacnencTtBeHHOCTb - CBOWMCTBO OPraHM3MOB NOBTOPSATh B PSAY MOKOMEHUN CXOOHbIE NPU3HaKN
n CBOUCTBA

M3meH4YnBOCTb — CNOCOBHOCTL OpraHMama npuobpeTarb HOBbIE NPU3HAKU
MBpunagonornvyecknin MeTon — CKpelimBaHWe OpraHM3MoB, OTNMYAKOLWMXCA Apyr OT gpyra
Kakumu-nmbo npusHakamu, M NOCNeAywLWUN aHanui XxapakTepa HacrnegoBaHus 3TuX
NPU3HaKoB y NOTOMCTBA

Unctble NUHUN — TeHOTUNUYECKM OAHOPOAHOE MOTOMCTBO, FOMO3MrOoTHOE MO OOMbLUMHCTBY
reHos

MoHornbpuaHoe ckpelimBaHne — CKpelinBaHwe, Nnpu KOTOPOM POAUTENbCKUE OpraHu3Mbl
OTNIMYalTCA ApYr OT Apyra nuilb Mo OAHOMY NPU3HaKy

AnnenbHble reHbl — reHbl, nexawme B OOAMHAaKOBbIX ydYacTKaX rOMOSOMMYHbIX XPOMOCOM U
oTBevalwLLne 3a pa3BuTne O4HOro npusHaka

AnbTepHaTUBHbIE MPU3HAKN — NPOTUBOMOSTOXHbIE (KpaCHbIA — B6erblii; BbICOKUA — HU3KWIA)
OMOMOrnyHbIE XpPOMOCOMbI — MapHble, OAWHAKOBbIE

"omo3uroTa — opraHMam, cogepxalini Ba 0gMHaKOBbIX annernbHbIX reHa

"eTepo3urora - opraHnam, cogepXxallnn ABa pasHbiX arnnenbHbIX reHa

[OMWHaHTHBIN NpU3HaK — NnpeobnagarLLmMn, NOAABMAOLLNN

PeueccuBHbIN NpU3HaK - NogaBnsieMbIin

MepBbIN 3akoH MeHaensa (npasuno eAnHoOobpPasns NepBoro NOKOSIEHUS) — MPU CKpeLLnMBaHnu
ABYX FOMO3WUIOTHbIX OPraHU3MOB (YMUCTbIX NUHUK), OTAMYAKLWUXCA ApYyr OT Apyra O4HUM
NPU3HaKoM, B MEePBOM MOKOMEHUN NPOSABASETCSA NPU3HAK TOMbKO OOHOrMO U3 POAUTENbCKUX
OpraHnsMoB. JTOT NPU3HaK Ha3blBaeTCA AOMUHAHTHbLIM, @ MNOKONEeHNe No AaHHOMY NpPU3HaKy
OoyneT eanHoobpasHbIM

BTopon 3akoH MeHgensa (3akoH pacLuensieHusl) — Npu CKpewmBaHum mexay cobon ocoben
nepBOro MOKOMEeHMs BO BTOPOM [MOKONEeHMM Habnwgaetca paclwiensnieHne npusHakoB B
oTHoweHnn 3:1 (34 AOMUHAHTHBIX U 14 PeLEeCCUBHbIX)

3aKOH YMUCTOTbl rameT — raMeTbl YUCTbl, T.€. NpU (POPMUPOBAHUN FaMeET B KaXKOyl U3 HUX
nonagaeT TOMbKO N0 OQHOMY FeHy U3 KaXX4oWn annenbHON napbl.

HenonHoe oOMUHUPOBaHWeE — 3TO criyvyau, Korga JOMUHAHTHBIN reH He NOMHOCTLIO NoAaBnsaeT
peLecCrBHbIN TeH K3 annenbHorm napbl. [pu atom 6yayT BO3HMKATb MPOMEXYTOYHbIE
NPU3HaKM.

"eHOoTMN — COBOKYNHOCTb FEHOB OpraHnsma

deHoTUN — COBOKYIMNMHOCTb BCeX BHELWHNX U BHYTPEHHUX NPU3HAKOB OpraHn3mMa



AHanuaupylollee ckpelwmBaHne — cKpelimBaHue ocobu, reHoTUn KOTOPOM HEeus3BeCTeH, C
0CO0bl0, FOMO3UIrOTHOM MO PELLECCUBHOMY reHy (aa)

AvrnbpraHoe ckpelumBaHme — cKpelnBaHme ocobewn, KoTopble OTNNYATCS APYr OT Apyra no
ABYM Mpu3HaKam.

Tpetun 3akoH MeHgena (3akoH He3aBMCUMOrO HacrnegoBaHMs MPU3HAKOB) — Mpwu
ANTMOPUAHOM CKpELLMBaHMM reHbl U NPU3HaKKU, 3a KOTOpble 3TU reHbl OTBEYaloT, COYEeTalTCA
N HacnegyTCca He3aBUCUMO ApYr OT Apyra

CumBOnbI:

P — poanTenbckoe nokoneHue

F1 - nepBoe nokosieHne NoTOMKOB

F2 — BTOpOE NnokorieHne NOTOMKOB

A —reH, oTBeYaLWmnin 3a JOMUHAHTHbBIN NPU3HaK

a — reH, oTBevyarLWmin 3a peLECCUBHbBIN NPU3HaK

Q - xeHckasi ocobb

J' - Myxckasi ocobb

AA — romo3uroTa Nno JOMUHAHTHOMY reHy

aa — romMosuroTa no peLeccMBHOMY reHy

Aa - reTeposurota

Ons peweHunss 3agauM crnegyeT COCTaBUTb  CXEMY: C  anropuTtMOM  AelcTBui



AnNroputT™M 4encTasun

Mpumep peleHna 3agaym

1.YTeHne ycnosus 3agauu.

1. 3adavya. Npwn ckpewmBaHn ABYX COPTOB TOMATOB C rMagkom n

OI'IyU.IeHHOI‘/'I KoXuuen B nepBomM TMOKOleHnn BCe Mnnoabl

okasanucb C rnagkon koxuuen. Onpegenute reHoTUnbI

UCXOAHbIX POAUTENLCKUX DOPM U TMBPUAOB NEPBOro NOKONEHUS.
KakoBa BEpOSITHOCTb MOMyyYeHust B MOTOMCTBE MI0A0B C rMaaKkou

Koxuuen? Nnogos ¢ onyLwWeHHOW KOXULLEN?

2.

BGykBeHHOro 0603Ha4yeHus

BBeneHnune

JOMUWHAHTHOIO N

peueccmBHOro nNpn3HaKkoB.

2. PeweHue. Ecnu B pesynbTate cKkpeliMBaHUs BCE NMOTOMCTBO
UMENO rNagKyl KOXuLUY, TO 3TOT NPU3HaK - AOMUHaHTHbIN (A), a

ONYLUEHHas KOXMLa — peLecCrBHbIN NPU3HaKk (a).

3. CocTaBrneHune cxembl 3. Tak Kak cKpewmBanucb 4YUCTble JIMHUM  TOMAaTOB,
1-ro cCKpelinBaHus, 3anuCbpoanTeSibCKue
beHOoTMMNOB, a 3aTtemocobu ObIfT FOMO3UTOTHLIMMU.
reHOTMNoB P deHoTun ©Q rnagkaa x JonylueHHas
poauTenbCKNnX ocoben. Koxuua  Koxuua

P reHoTun 4 AA X Q aa
4. 3anncb TUMNOB ramerT, 4, ! !
KOTOpble MoryT G A a
o6pas3oBbiBaTbCs BO BpeMs|(TOMO3UroTHbIE 0COOM Aat0T TONbKO OAWH TUMN ramerT.)
Menosa.
5. Onpenenexune S.
reHotTunos u deHotunogF1 reHotun Aa
NOTOMKOB, oOBpasytolmxcaPeHoTnn  rnagkas koxuua
B pesynbTare
Onnog0TBOPEHUS.
6. CocTaBnsiem cxemy 6.
BTOPOro cKpeLymBaHuns. P deHotTn Qrnagkaa  x drnapgkast

KoXuLua Koxuua

P reHotun dAa X Q Aa
7. Onpepensiem rame- 7. ! l U
Tbl, KOTOpble gaeT kaxnaa G A a A a

0COOb.

(CeTepo3uroTHbie 0cOOM AatoT ABa TMNa ramer).




8. CoctaBnsiem peLueT-|8.
Ky lNeHHeTa u F2 ["eHoTun
onpeaensieMm reHoTunbl

3 A a
n deHoTUMbI
NOTOMKOB. ¥

A AA Aa

a Aa Aa

Aa Aa Aa aarn. rn. rm. onyw.

9. OTBEYaeMm Ha 9. BeposaTHOCTb NnosiBNieHUsA B F2 NNOA4OB C rinagkon KOXuuen:
BOMpPOCHI 3aga4vun4 - 100%
NOMHbIMM 3- x x=(3x100):4 =75%
npeanoXeHnamu,
3anucbiBasi Bce BeposiTHOCTL nosBneHnMst B F2 nnogoB C OMyLUEHHOW KOXMULLEMN:
BbIYMCINEHNS. 100%-75% =25%.
10. 3anuceisaem otBeT|10. OTBeT: AA, aa, Aa/ 75%, 25%.
no obpasuy

3agaHusa onsg CaMoCTOATENbHOrO BbINOSTHEHUS:

3agava 1.

[OMO3UrOTHYI0 YEPHYKD KPOMbYMXYy CKPECTUNN C TOMO3UFOTHbIM GenbiM  KPOMMKOM.
Onpepenute reHoTMnbl W (PeHOTUNblI KponbvaT nepBoro nokosneHus. [lpousonger nu
pacwenneHne rubpuagHoro notomctBa? Kakme 3akoHbl W npasuna MeHpens 3pech
nposiBNsTCA?

3agava 2

[[eTEepOo3NroTHYIO YEepHY KpPONbYMXy CKPEecTUnn C TakuMm e Kponukom. Onpegenure
dopmyny pacLienneHns rmépnaHoro NnoToMCTBa NO reHoTUNy 1 eHoTuny.

3apgava 3.

OnpegenuTte 1 3anuwmMTe B FEHHOM BbIPaXXEHUU BEPOSTHOCTb POXAEHUS CBETNOBOSIOCHIX
Aeten B cregyloLwwmx cnyyasx:

a) oba poanTens roMo3nUroTHble TEMHOBOSOCHIE;

6) oANH rOMO3WUrOTHbIA TEMHOBOMOCHIWA, APYrov CBETMOBOMOCHIA; B) OAWH reTepOo3vUroTHbIN
TEMHOBOSOCHIA, APYron CBETNOBOMOCHLIA;, ) oba rerepo3urotHbie MNo  MpU3HaKy
TEMHOBOSOCOCTH;

) OOMH FOMO3UrOTHbLI TEMHOBOJSTOCHIN, APYron reTepo3nroTHbIN TEMHOBOMNOCKIN;

e) oba poanTens CBETNOBOMOCHIE.

3apava 4.



lonybornasbin MyX4nHa, oba poguTend KOTOPOro MMenu Kapue rrasa, XeHWsnca Ha
Kapernasom XeHLUMHe, Y OTLa KOTOpPOW rnasa kapue, a y ee matepu

- ronybble. OT atoro 6paka poguncs oguH ronybornasbin cbiH. Onpegenute reHoTunbl
KaXgoro U3 ynoMsiHyTbIX UL U COCTaBbTE CXEMY UX POLOCITOBHOMN.

3agava 5.

Y Bonogu u ero pogHoro 6pata Konu rnasa cepble, a y ux cectpbl Hatawm

- ronybble. Mama y aTux geten ronybornasas, ee xe pogutenu umenu cepble rnasa. Kak
Hacnepyetca ronybas u cepad okpacka rnas? Kakon uBeT rnas y nanbl Bonogu, Konu u
Hartawmn? KakoBbl reHoTuMnbl BCEX YneHoB ceMbn? [lanTe apryMmeHTUpOBaHHbIA OTBET.

3agava 6.

HopmarnbHbIn cnyx y 4venoBeka obycrnoBrneH OOMUHaHTHbIM FeHOM S, a HacneacTBeHHas
rnyxoHemoTa onpefenseTrcs peueccuBHbiM reHom s. OT Bpaka rnyxOHEMOW >XEHLUUHbI C
HOpMarnbHbIM MY>X4UHOW poAUIcs rnyxoHemon pebeHok. Onpegenute reHoTunbl poauTenen.
3apava 7.

Y yenoseka kapun useT rnas (B) gomuHupyet Hag ronybeim (b);

a) rOMO3UrOTHbIN Kapernasbli My>XHYMHA XXEHWUCA Ha rOMO3UrOTHOM ronybornason XeHLwmHe.
Kakon uBet rna3 6ygyt UMeTb Ux getn?

6) reTepo3anroTHas Kapernasas >XeHLiMHa Bbllufia 3aMyX 3a reTepo3uroTHOro Kapernasoro
MYX4unHY. MoxeT nu pebeHok oT aToro Bpaka 6bITb ronybornassim?

3agava 8.

eH kapux rnas JOMUHUPYET Hag reHoMm ronybbix rnas. onybornasbin Myx4yvHa, poautTenu
KOTOPOro MMenu kKapue rnasa, XeHWrncs Ha Kapernason XeHLwuHe, y oTua KOTOpoMu rrasa
Obinun ronybble, a y matepn — kapue. Kakoe noOTOMCTBO MOXHO OXuAaaTb OT 3Toro bpaka?
3agava 9.

Y 4yenoBeka reH nonuvaakTunuu (wectunanoctn) (P) aBnaeTcs JOMUHAHTHLIM MO OTHOLLUEHWIO
K reHy (p), AeTepMUHUPYIOLLLEMY HOPMalibHOE CTPOEHNE KUCTU:

a) ot 6paka reTrepo3vroTHOro LUEeCTMNAanoro MYXYMHbl C >KEHLIMHOW C HOpMasbHbIM
CTpoeHuem pogunucbk ABa pebeHka — naTuvnanbin M wectunansin. OnpegenuTte reHoTun
jerten;

©) roMO3UrOTHBIN LWeCTMNanblii MY>KHUHA XEHUIICA Ha NATMNaNon xeH- wuHe. OT aToro 6paka
poauncsa oanH pebeHok. OnpegennTe ero reHoTun n ge- HoTum.

Bonpocbl 4na caMoKoHTpons:

BapuaHm I.

Hanuwume coomeemcmeyruwue cumeorsibl.

1. JoMuWHaHTHbIN reH — ...



PeueccuBHbIN reH — ...
[fomo3uroTa — ...
"eTeposurota — ...

HAuvreteposuroTta — ...

SERGIE TN

CopTta ramert, oGpasylolimMecs Npu meinose AWNNOUAHON KIETKU reTepo- 3eBOTHOro

poauTtens (AaBs ), — ... snsmFTTEopeme
]

[lameTa A + rameTta a 3urota-—...

Mo dbeHoTMNY hopmyna paclwienneHna: 3 YepHble, 1 6enbiin; bopmyna no reHoTuny—

Pogutenu— ... letn — ... BHyku —
10. TeHoTMN Genoit Kponbumxm — ... (benas okpacka LIepPCTU — PeLeCCUBHBIN NPU3HaK).
Bapuaxrm II.

3arnonHume nporycKku 8 mekcme.

. MeHgenb, ckpewmBas pacTeHusi, oOTnuMyalwmecs no, YCTaHOBUN cneaywouwue
3aKOHOMEPHOCTU: HacriegoBaHMe NpU3HaKka onpeaensaeTcs AUCKPETHbIMU hakTopamMu - .
Ecnu B notoMcTBE NposIBASETCS NPU3HaK TOMbKO OLHOMO U3 poauTenen, TO Takou npusHak
Ha3blBaeTCs_.

Mpu3Hak BTOPOro poanTens, NposiBNAKLWLNACS HE B KaX,0M NOKOSIEHMU, Ha3blBaeTCA__.

Mpn ckpewmBaHUM OBYX OPraHU3MOB, OTHOCSALUMXCA K pPasHbIM YUCTbIM JIMHUSM WU
OoTNMYarLWMXCca Apyr OT Apyra__ NPU3HaKoMm, BCE___ MOTOMCTBO OKaxeTca__ un  Oygetr no
doeHOoTUNY NOXOoXe Ha poauTens c

NPU3HaKoM.

Paspen 3. OCHOBbI FEHETUKM U CENEKLUN.

Tema «OcHOBbI y4yeHuna o HacneaCcrtBeHHOCTU N UISMEHYNBOCTUY.

NMPAKTUYECKAA PABOTA Ne 7

PeweHwne 3agay no gurnbpnaHoMy cKpeLumBaHumo

Llenb:

0606LWNTb 3HaHMA O MaTepuarnbHbIX OCHOBaxX HaACNeACTBEHHOCTU U UBMEHUYNBOCTHU; 3aKpenmnTb
3HaHMS MO pPELIeHU0 pasHblX TUMNOB reHeTMdeckux 3agad; oTpaboTtatb CUMBOMUKY W
TEPMUHONOIMI0, HEOBXOAUMBIX NS peLleHns 3aaauy.

MaTtepuanbHo — TeXHU4YecKoe obecrneyeHne: MeTogmyYeckne ykasaHusi No BbliNOSTHEHWIO

paboTbl, Tabnuubl: «QurnbpmnaHoe ckpeLmBaHmne»



Xop 3aHATUA:
1.AKTyanusaums ornopHbIX 3HAHWUM:
1. Y70 Takoe ournGpuaHoe ckpelmBaHme?
2. Kak dopmynupyetca Tpetuii 3akoH . MeHaensa?
3. Ha ocHoBaHWM Kakux HabGnoAeHWin caoenaH BbiBOA O CBOGOAHOM KOMOGMHMPOBaHMM
rameT BO BTOPOM MOKONEHUN?
4. Yo Takoe aHanuaupyoLlee ckpeliBaHne?
5. KakoBbl LMTONOMMYECKNE OCHOBbI AUTMBPUAHOIO CKPeLnBaHua?
6. B uyem 3aknoyaetca cmbicn TpeTbero 3akoHa . MeHgena? KakoBbl CBA3WM mexay
BTOpPbIM U TpeTbUM 3akoHamu . MeHgena?
7.  OT yero 3aBUCUT KONMYECTBO rameT, 06pa3yemMblX OpraH13mMom?
8.  CkomnbKo TUNOB rameT 06pa3ytoT opraHnM3Mbl CO CrieqytoLet reHeTUYEeCKOoM CTPYKTYPON:
AaBB; AaBB; AaBs; AaBs; AA BB CC; Aaes CC; AaBsCc.
2. [InqA pelleHus 3agaym criedyeT COCTaBUTb CXEMY C anropuTMOM OeACTBUSA.
3. BbINornHeHne camocTosATeNnbHON paboTbl.
O6pasey, BbINOMHEHMS 3a4a4:
Y yenoseka TeMHbIN UBET Bosioc (A) AOMUHUPYET Hag CBETNbIM LBETOM (@), Kapui LBET rnas
(B) — Hag ronybbim (b). 3anuwute reHoTUNblI poanTenen, BO3MOXHbIe (DEHOTUMbI U FTEHOTUMbI
Aeten, poameLUMXCA OT Bpaka CBETNOBOSIOCOro ronybornasoro MyX4YnmHbl U reTepo3nroTHOM
Kapernasoun CBET/IOBOSIOCON XEHLLWHBbI.
CeeTnoBonockliv ronybornaseii My>kduHa aabb. ["'eTepo3uroTHasa kapernasas cBeTnoBofocas
»XeHumHa aaBb.

Ons peweHnda 3agayun crnegyeT CoCTaBUTb CXEMY:

P X QaaBb
Jaabb
G ab aB
ab
F1 aaBb aabb

CBETM. Kapern.  cBeTn. rony6.
3agava 1. BpoxgeHHasa 6nm3opykocTb HacrneayeTcsa Kak ayTOCOMHbIN JOMUHAHTHLIN NPU3HaK,
OTCYTCTBME BECHYLUEK — KaK ayTOCOMHbIA peLecCUBHbIN npusHak. [NpusHakm HaxogodaTcs B
pasHblIX nNapax XpoMocoM. Y oTua BpOXAeHHas GnuM3opykoCTb U OTCYTCTBME BECHYLLUEK, Y
MaTepu HopmMmarbHOe 3peHue U BecHylKku. B cembe Tpoe peten, asoe 6nusopykue 6es

BeCHyLlleK, ogunH C HOpMalibHbIM 3pEeHMEM U C BECHYLUKaMMW. CocTaBbTe CXemy pelweHunsd



3agayn. OnpenenvTte reHOTUNbI POAUTENEN U POAMBLLUMXCA OeTeln. Paccuntante BEPOATHOCTb
poXaeHnst geten Gnm3opykux M ¢ BecHywkamu. O6bACHMTE, KakOW 3aKOH MMEEeT MECTO B
AaHHOM criy4ae.

3agava 2. MNpu ckpelmBaHUM OBYX COPTOB TOMAarta C KpPacHbIMU LLUAPOBUAHBIMA U XENTbIMK
rpyweBngHbIMM  NnogamMmu B MNEepBOM MOKOMEHUM BCE NNoAbl KpacHble, LapOBUAHbIE.
OnpenenuTe reHoTunbl poauTenen, rmMépruaoB NEPBOro NOKOMEHUS, COOTHOLWEHE (heHOTUNOB
BTOPOro NOKOMNEHNS.

3apava 3. lpu ckpewmBaHMM pacTeHusa apbysa C ANMHHBIMW nofnocaTtbiMKM Nnodamu C
pacTeHVeM, WUMEKLWUM Kpyrible 3erieHble Nnodbl, B MOTOMCTBE MOMYy4YUsiM pacTeHUs C
ANUHHBIMW 3ENEHbIMU U KPYrIbIMK 3ereHbiMu nnogamu. Mpu ckpelumBaHmmn Takoro xe apbysa
(C ANWHHBIMK NonocaTtbiMK NogamMn) C pacTeEHMEM, UMELWUM KpYyrible nosiocatble NoAabl,
BCE TMOTOMCTBO WMENO Kpyrnble nonocatblie nnogbl. Onpegenute LOMUHAHTHbIE W
peueccuBHble NPU3HaKN, reHOTUMNbI BCEX PpOAUTENbCKUX pacTeHun apbyaa.

3apava 4. Y cobak 4épHas wepcTb JOMUHMPYET Had KOPUYHEBOW, a AfIMHHAs LWepCTb Hag
KOpOTKOW (reHbl He cuenneHbl). OT YEpHON ONMMHHOLIEPCTHOM CaMKM MNPy aHanu3upyoLem
CKpeLUMBaHMM MNOSYy4EHO MOTOMCTBO: 3 YEPHbIX ASIMHHOLWEPCTHBIX LWEHKa, 3 KOPUYHEBBIX
ANMHHOWEPCTHBIX. Onpegenvte reHoTunbl poauTenen M NOTOMCTBA, COOTBETCTBYHOLIME UX
deHoTunam. CocTtaBbTe CxeMy pelleHus 3agadn. O6bAcHUTE NONyYeHHble pesynbTaThbl.
3agava 5. Nonybornasbii NpaBLia, OTEL, KOTOPOro Obifl NEBLUOW, XXEHWUNCS Ha Kapernasomn
neBLIEe U3 CEMbMW, BCE YIEHbl KOTOPOW B TEYEHME HECKONbKMX MOKONEHUI NMENN Kapue rnasa.
Kakoe NoToMCTBO crnegyeT oxuaaTb OT 9Toro 6paka?

3apava 6. Kapernasbin npaBLwia XeHUTca Ha ronybornason npaswe. VX nepBbin pebEHOK
npasLla 1 nveet ronyboble rnasa.

KakoBa BepOSITHOCTb poXaeHUst BTOPOro pebéHka ¢ TakuMm e covyeTaHneM npu3Hakos?
3apava 7. Ecnu xeHwmHa ¢ BecHywkamu (A) 1 KypyaBbiMu Borniocamu (B), oTewl KOTopon He
UMEN BECHYLWIEK M UMEN MNpsiMble BOJSIOCHI, BbIXOAUT 3aMyX 3a MYXYMHY C BECHYLIKaMU U
npsMbIMK Bosiocamu (oba ero pogutensa MMenu Takue Xe NPU3Haku), TO Kakne OeTu Y HUX
MOryT ObITb?

3apaya 8. Y KpynHOro poratoro ckota reH KOMosioCTM AOMUHUPYET Haf reHOM poratocTu, a
reH YepHoro LBeTa LepCcTn — Hag reHoMm KpacHomn okpackm. O6e napbl reHOB HaxogsaTcAa B
pasHbIX Napax XpOMOCOM.

3agava 9. KakMmun okaxyTcs Tensita, eCrn CKPecTUTb reTepo3nroTHbiX no obenm napam
npu3HakoB Oblka 1 KOpoBy?

3agava 10. Kakoe noTomMcTBO crnegyeT oxuaaTb OT CKpelmBaHUA YepHOro koMosnoro 6bika,

reTepo3nroTHOro No o6emMm napam NPU3HaKoB, C KPacHOW poraTton KOpoBon?



Bonpockl 4na camoKoHTpons:
BapuaHm 1.

Bbinuwume Homepa 8epHbIX CyxO0eHUud.

1. HacneoctBeHHOCTb — 3TO  CMOCOOHOCTb pO,D,MTeﬂeVI nepenaBatb CBOU TMPU3HaKU

crneayoLemMy NokoneHuto.

®eHOoTMN — 3TO COBOKYMHOCTb FEHOB OnpeaeneHHoN KNEeTKM U opraHuama.

B pesynbTare meino3a nponcxoauT YMeHbLUEHMNE Yncna XPOMOCOM B 2 pasa.
MoHornbpuaHoe ckpelmBaHue — 3To CKpellnBaHue no AByM napam npru3HaKoB.

[ins onpeaeneHunsl reHoTUNa opraHMamMa npoBOAUTCS aHaNM3npyoLLee CKpeLLMBaHmeE.

ObmeH y4aCcTKaMn roMOJ1I0OrM4YHbIX XpPOMOCOM Ha3blBaeTCA KOHBblOraumnenm.

N o ok 0D

Mpu3Hak, nepegawWmMncs No HacneacTsy nNpu rmbpuansaumm, HO He NPOSABAKOLLMACA Y

FI/I6pl/I,D,OB nepBoro nokosmneHud, HasbiBaeTcAd JOMWUHAHTHbBIM.

©

XpOMOCOMbI, OAMHaKOBblE€ Yy CaMLUa U 'y CaMK1, Ha3blBalOTCA ayTOCOMaMU.

Q. Oco0bw, B MNMOTOMCTBE KOTOPbIX 06Hapy>|<|/|BaeTc;1 pacwennedHue, Ha3biBaAlOTCA

rOMO3UrOTHbLIMMU.
10. SAsneHue cuenneHHoro HacnenoBaHus OTKPbI T. MopraH.
11. Femodunua — cuenneHHoe ¢ Nonom HacrneacTeeHHoe 3aboneBaHue.

12. B Hopme Habop MOnoBbIX XPOMOCOM Y KEeHLLUHbI— XX.

BapuaxHm II.
Bbinuwume Homepa 8epHbIX CyX0eHUdU.
1. MogudukaumoHHas N3MeHYNBOCTb CBA3aHa C U3MEHEHWeM reHoTuna.
. Kaxxgbi opraHnam obnagaeT cBoMcTBamu HacneacTBEHHON M3MEHUYNBOCTM.
. Hopmon peakumn HasbiBaoT npegernbl MyTauMOHHOW N3MEHYMBOCTU NPU3HaKa.
. MyTauum npomcxogat B XpOMOCOMax NoA BANAHUEM BHELUHUX U BHYTPEHHUX (pakTOpOB.
. CepnoBMaHO KNeTovYHasi aHeMusi BO3HMKAET B pe3yribTate XPOMOCOMHON MyTaLuW.
. Monunnounans — 3To KpaTHOE yBENMYEHME KONTMYECTBA XPOMOCOM.
. N n3yyeHnsi reHeTUKN YyernoBeka UCNosb3yeTca rmépuaonornieckuin MeTos,.

. HempgeHTtnyHble 6nm3HeLbl pa3BMBalOTCA U3 OQHON SNLEKITETKN.

O© 00 N O O b~ WD

. [eHeanornyeckuih MeTo OCHOBaH Ha U3y4eHWUM KONMYEecTBa U CTPYKTYPbl XPOMOCOM.

10. Bce pasnuuusa pasHoanLeBbiX 6Gnn3HeL 0B 06yCrNoBneHbl BIUAHMEM BHELIHEN cpeabl.



11. Y poguTeneit, cocToAWMX B POACTBE, BEPOATHOCTb POXOEHWS aHOMarbHbIX OeTen

BO3pacTaeT B HECKOJ1bKO pas.

12. [eHOTMN — 3TO COBOKYMHOCTb BCEX FEHOB OpraHvamMa.
BapuaHm |.

Bmecmo moyek nodbepume coomeemecmesyoue mepMuHbl Unu ¢hamuruio y4EHo2o.

1. OnemeHTapHas eguHULA HAcNeaCcTBEHHOCTM, NpeAcTaBneHHas oTpe3koM monekyns JHK

CerLIJ,I/IBaHVIe, npuBoasdLleeca ana onpegereHna redHotuna opraHm3ma-— ...
XpOMOCOMbI, OQMHaKOBblIe Yy cCaMUua U 'y CaMKu, — ... .

B Hopme Habop NONoBbIX XPOMOCOM Y MY>KYUHbI — ... .

ok~

dopma M3MEHYMBOCTM  OPraHM3MoB, BO3HMKaWOWAA NPU  U3MEHEHUU  YCIIOBUM
CYyLLLIeCTBOBaHUA M He 3aTparvsalroLLaa reHoTun opraHnsma, — ... .

6. BHOBb BO3HMKalOLME U3MEHEHUSA B reHoTUune — ... .

7. MyTauum, cBa3aHHble ¢ M3aMeHeHneM cTpykTypbl OHK, — ... .

8. MyTauuu, cBa3aHHble C UBMEHEHMEM CTPYKTYpPbI M HAGopa XpPOMOCOM, —

9. KpaTHoe yBenuyeHue yncrna XpoMocoMm — ... .

10. [ns usyyeHus reHeTUKu YenoBeka UCMosb3yloT MeToabl: ..., ..., ... .

11. Bce pasnuuus ogHoANLEBbIX GM3HEL OB 00YCNOBMNEHb! BIUSHUEM ... .

12. BnuskopoacTBEHHOE CcKpelmBaHue — ... .

Pa3pen 3. OCHOBbI FEHETUKM U CENEKLUN.

Tema «OCHOBbI Y4eHUs1 0 HAacNeaCTBEHHOCTN U UBMEHUYNBOCTUY.

MPAKTUYECKAA PABOTA Ne 8

"eHeTMKa nona. HacnegoBaHMeE NPU3HAKOB, CLLEMNIIEHHbIX C NMOJSIOM

Llenb: Ha ocHoBaHWMW 3HaHMI 3akoHa T. MopraHa ymeTb NpOrHo3nmpoBaTh HacrneaoBaHue
NPU3HaKOB y YenoBeka u gpyrnx opraHM3MoB Npu NOSTHOM M HEMOSIHOM CLENSTIEHNN FEHOB, Ha
KOHKPETHbIX MpUMepax nokasaTtb, Kak HacnegytTcsl NPU3HaKK, CLENEHHbIX C NOMOM, YTO
HeobXxoAuMO 3HaTb M KakMx NpaBui NPUAEPKMBATLCA NPU pelleHnn 3agad; otpabortaTtb
CMMBOJMKY N TEPMUHOMOIMIO, HEOOXOAMMbBIX NS peLeHns 3aaau.

MaTtepmnanbHO — TexHu4eckoe obecnevyeHne: METOAUYECKME YKa3aHMA MO BbIMNOSTHEHMWIO
pabotbl Tabnuua «MexaHu3am onpegeneHus nona», «Kapuotun |y 4yenoBekay,
«HacnepnoaHue remoounumny.

Xoa 3aHATUSA:

1. AKTyanusaumns onopHbIX 3HaHUM



UTo Takoe non opraHnama?

Kakune Tnnbl XpoMOCOM BaM U3BECTHbI?

CKonbKo ayToCcOM B reHoTUne 4yenoseka?

Kakne xpoMocombl HasblBatOTCA NOSIOBLIMU?

Kakon non HasblBaeTCcs roMmorameTHbIM U Kakon — reteporameTHbIM?
Kak HacnenyeTca non y MrekonuTarowmx?

UTto Takoe HacnegoBaHue NPMU3HaKoOB, CUernJiIeHHbIX C nonom?

O N O Ok 0D

"oe y YyenoBeka pacnonoXeH reH, Bbl3blBaloLWMi reMopunmio?

9. Komy nepenatoTca reHbl, Haxoasimecs B Y- xpomocome?

2. 3yunTb KpaTKme TeopeTmnyeckne ceeneHuns;

BapuaHm 1.

3agava: HocutenbHuua remodunun Bbilwna 3aMyx 3a 340pPOBOro Myx4du- Hy. Kakve moryt
poauntbcs geTn?

Lns peweHus 3ada4qu cnedyem cocmasumb cxemy:

PeweHne:
P oxHxh x4 X1y
G X% x xXH, Yy
F1
XHXH nesouka, s3noposas (25%)
XHXM nesouka, snoposas, HocutenbHMLa (25%)
X7Y manbuwuk, 3n0posbiit (25%)
X"Y manbumk, 6onbHon remodunmen (25%).
Bapuarm II.

Lns peweHus 3ada4qu cne@yem cocmasumsb cxemy

Arnroputm gencTteum [[pumep peLleHusa 3agadu

1. YUteHne ycnoeus|l. 3adaya. Y >XeHLWUHbl, Y KOTOPbIN OTCYTCTBYeT NOTOOTAENeHue
3agayn. (3aboneBaHue no- Apyromy HasblBaeTCcs
aHrMapo3HasiskTogepmarnbHas AUCNNasns) U MYXXUYnHbl, HEe UMeEIoLLLEero
yKa3aHHOro gedekra, poxagaetcsa cbiH. Onpe- genuTb, yHacnegyeT nu
pebGeHOK ©OOne3Hb Marepu, UnNM Xe ManbuMk OyoeT TakmMm ke
300pPOBbLIM, KaK U ero oTel, eCnnm U3BECTHO, YTO FeH, OTBETCTBEHHbIN

3a pa3BuTME 3TON BONME3HN,- PELECCUBHbIN MEH, JTOKanM3oBaHHbIN B X-

XpOMOCOME. Paccuutatb: ecnu BTOPbIM pe6eHKOM B 9TOM CeMmbe




OyaeT ageBoyka, HopmanbHO nvM OyayTt paboTaTtb Yy Hee MNOTOBbLIE

enesbl?
2. BeegeHue 2. PeweHue.
OyKBEHHOrO
0603Ha4yeHus a) OB603Ha4YMM reHbl, KOHTPONUPYOLLINE NPU3HAKMN:
AOMWHAHTHOroO A- HOpMarbHOe NOTOOTAENEeHNEe

N peueccunBHoOro

a- HapyLweHHoe nortootaeneHne

NPU3HaKOB.

4. CoctaBnenne 3.

cxembl P deHotyn ¢ HapyLleHHOoeX d'HopmanbHoe

1-ro cKpelwimBaHus, notootaeneHue nortootgerieHne

3annMcb eHOoTUMNoB,

a 3aTem reHotunosP reHotun & XX?@ X Q XAy

pOaMTENbCKNX

ocoben.

4. 3anucb TMNoB - 4. ! ! !

ramer, KoTopbleG xXaxAy

MOryT

0Opa3oBbiBaTLCHA BO

BpeMS1 Menoaa.

5. Onpenenexve - |5. XAXa XAy

reHoTMNoB nF1 reHoTun

deHoTUNOoB deHoTmn HOpMarnbHoe HapyLleHHOoe NOTooTAENEHNE

NOTOMKOB, noTooTAeneHne

obpasyoLmnxca B

pesynbTare

ONSI0AOTBOPEHUS.

6. OTBEYaem Ha - Manbumnk, KOTOpbIM YXe poAauNnCcsl, U BCe OcCTalbHble Marnb4uKu,
KoTopble

BOMPOCHI 3aga4u -

MOryT NOSIBUTLCS B 3TON ceMbe B 0603pmMmMomMm Byayuiem, HENPEMEHHO

BynyT




NOMHbIMYU cTpagaTb HapyLleHWEeM NOTOOTAENEHUS
npeanoxe-
HusMK, 3anucbiBass [HanpotuB, 100% NOTOMKOB XEHCKOro mfona, KoTopble MOryT
NosIBUTLCS B

BCE BbIYWUCMEHUS.  [3TOW CeMbe, ByayT xapaKTepu3oBaTbCsl HaNMYMeM NoToOTAENEHNSI.

2 - 100%

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

100%-50% =50%.

7.3anucbiBaem 10. OTBeT: XAX2 XAy

oTBeT no obpasuy 50% 50%

3agaHnsa ons CamoCTOATENbHOrO BbINMONTHEHWS:

3agaya 1. Y yenoBeka Mpu3HakK remMounum peueccrMBeH W cuenneH ¢ nonom (red
nokanusyeTtcsa B X-XpOMOCOME M HE UMEET annens B Y-xpoMmocome). [leByLuka, oTew, KOTOpown
cTpagan remodununen, BbIXoOUT 3aMyX 3a 300POBOro No 3TOMY MPU3HaKy MYX4YuHy. Kakmx
AeTen MOXHO oXungaTtb OoT aToro 6paka?

3apaya 2. Y 4yenoBeka [fanbTOHM3M OMpefenseTca peLecCUBHbIM annenem reda,
pacnosiokeHHOro B X-XpOMOCOME M He MMeloLLero annenbHoro reHa B Y- xpomocome. OT
Opaka poauTeneh C HopManbHbIM 3peHuMem popunca pebeHok AanbTOHUK. KakoB non
pebeHka?

3apaya 3. 'emounusa (HecBepTbIBAEMOCTb KPOBW) ornpenensdercs peLecCUBHbIM FEHOM,
cuernsneHHbIM ¢ nosioM. B ceMbe MyX4MHa WM XeHLUHa 300pOBbl, OQHAKO MaTb >KEHLUUHbI
cTpagana remounmen.

KakoBa BEpOSITHOCTb TOro, YTO y UX NepBoro pebeHka KpoBb OyaeT cBepTbiBaTLCHA MNIOX0?
YBENnUMTCH N BEPOSATHOCTb poxaeHus 6onbHoro pebeHka, ecnn BAPYr BbICHUTCH, YTO U
oTel MYX4uHbl Takke 6bin 6oneH remodunnen?

KakoBa BeEpOSITHOCTb poXAeHUs1 AoYepen, HECYLLNX reH remodunmn?

Ecnun 6bl 9Ta xeHwmHa Bbiwna 3amyX 3a 60NbHOr0 MY>XYMHY, TO C KaKOW BEPOSATHOCTbIO ee
AeTn Mmornun obl poanuTbLCS 340POBLIMN?

Kakon y Hux 6bin 66l non?

3agava 4. MyX4nHa- JanbTOHMK >KEHUTCS Ha XeHWMWHe C HOpMalibHbIM 3pEeHUMEM, OTel
KoTopow Gbin ganbToHNKOM. Kaknm ByaeT 3peHune y ux geten?

3agava 5. Y yenoseka LBETOBas CrenoTa— CLEMNMEHHbIN C NOSIOM PELLECCUBHbIN NPU3HAK.

B Gonblwon cembe y BCcex Joyepen 3peHne HopMarbHOe, a BCe CbIHOBbS MAOX0 pasnuyaroT
uBeTa.

MoxeT nn maTb BblTb FeTEPO3UrOTHON NO 3TOMY reHy? ECcTb Nun gedekT 3peHns y otua?



Mornu 6bl y 300pOBbIX poguTenen poagutbca AeTu ¢ 3TuM gedektoMm? C Kakon BEPOATHOCTbHO
3TO MOrno 6bl CNy4YnTLCA?

MoryT nn XeHLWWHbI CTpagaTh LBETOBOW CAEeNoThl.

3agayva 6. Cnngpom OP[l (opo-chaumo-gurntanbHbIn CUHAPOM UKW POTO-NULE- NanbLeBOK
cuHapom) npuBoguT K rmbenn SMOPMOHOB MYXKCKOrO Mofna UM XapakTepusyetcs
MHOXECTBEHHbIMW MOPOKaMN pasBuUTUS. Y TeTepo3UroTHbIX XKEHWKWH npusHakn Od[]
Bblpa)keHbl cnabo. XeHuwwuHbl co cnabo BbipaXeHHbIMW MPU3HaKamMum cCuHAgpoMa uMeeT
3gopoByto Aouvb. [1Be nepBble 6€epeMEHHOCTU 3aKOHYWUNIUCh CMOHTAHHbIMU  BblKMAbILLAMMW
NI0AOB MYXCKOro nosna. KakoB reHoTun XeHLWnHbI? ["'eHoTun nornbwmnx am6prnoHos? KakoBa
BEPOATHOCTb POXOEHNSA Y 3TOM XKEHLLNHbI BTOPOW 340p0OBON aoyepun?

Bonpocbl 4ns caMmOKOHTPOnS:

Bapuarm 1.

Kapuotun - ...

AyTocomamu - ...

MonoBbiMYU - ...

[fomorameTHbIN NoJ - ...

feTeporameTHbIN MO — ...

Femodpunua — ...

[danbToHU3Mm — ...

floMonoruyHbie XPOMOCOMbI— ...

© 0o N o g bk wbdhPE

feHOM — ...

10. CuenneHHoe ¢ nonom HacrnegoBaHue - ...

Bapuarm II.

3anonHume nporycku 8 mekcme.

CoBpeMeHHas Teopus HacnegoBaHus nona 6bina paspaboTaHa
N ero cotTpygHukamu B Hadane XX Beka.

AnnenbHble reHbl B - W - XpomMmocOMax HacnegyrTcAa B COOTBETCTBMM C 3aKOHaMU

Menoens.

["eHbl, pacnonoXxXeHHble B OfHOM XpoMocoMe, Ha3bliBaloTCA



rlpVISHaKVI, reHbl KOTOPbIX NTOKan1M3oBaHbl B MOJ10BbIX XPOMOCOMaXx, Ha3biBakOT

Mon, KoTopbIn (hopMUpyeT rameTbl, OAMHAKOBbLIE MO MOSIOBOM XPOMOCOME, Ha3blBaeTcs
n obo3HavaeTca .

Mon, koTopbI hopMUpyeT rameTbl, HEOOMHAKOBbIE MO MOSIOBON XPOMOCOME, Ha3sblBaeTCs
n obo3HavaeTcs Kak .

Y Opo3odunbl U YenoBeKa XEeHCKUIN Non SABNAETCA__, 8 MYXCKOM_.

Y Nty 1 penTunmm - camupbl, a caMKu -,

Paspnen 3. OCHOBbI FrEHETUKM U CEeNneKyun.

Tema «3aKOHOMEPHOCTN U3MEHUYNBOCTUY.

NMPAKTUYECKAA PABOTA Ne 9

MocTpoeHne BaprMauMoOHHOro psiga U BapuauMoOHHOM KPUBOW, NI3MEHUYMBOCTb

Llenb: nosHakomMunTb CTyageHTa CO CTaTUCTUYECKMMMU 3aKOHOMEPHOCTAMU MOANGUKALMOHHOM

NM3MEHYMBOCTHU, BblpaboTaTb YyMeHMe CTPOUTb BapuauUMOHHbLIN psa U rpaduk M3MeEHYMBOCTHU

AaHHOro Npu3Haka.

MaTtepmnanbHO — TexHu4eckoe obecrneyvyeHne: MEeTOoAMYECKME YKasaHWUs MO  BbINOJSTHEHUIO

paboTbl, NMHENKA, KapaHAall, CMUCOK CTYAEHTOB rpynmnbl.

Xoa 3aHATUSA:

1. WamepuTb pocT CTyOeHTOB rpynnbi;

2. CrpynnupoBartb Nno pocTy;

3. lNocTpoutb rpadgmk, HaHECTU Ha Hero CPedHWU, MakcUmarnbHbIA, MUHUMarbHBIA POCT
CTYOEHTOB rpynnbl;

4. TocTpouTb BapuaLMOHHYIO KPUBYIO;

5. [logrotoBuTh 3aWmUTy PpaboThbl MO KOHTPObHBLIM BONPOCaM.

TeopeTn4yeckne ceegeHuns

MyTauMoHHasi WM3MEHYMBOCTb— 3TO M3MeHeHus [OHK kneTkn (M3meHeHue CTpoeHus W

Konuyectesa XpomMmocoMm). BosHukaiwoT nog  gencteueMm  ynbTpaduoneTa, paguaumm

(peHTreHoBCKMX nyyen) u T.n. [lepeparTcs NO HacnencTsy, CryxaT Martepuanom Ans

€CTECTBEHHOro otTbopa (MyTauMOHHbINA MPOLIECC — OAHA U3 ABUXYLLINX CUIT 9BOSIOLMN).

KombuHaTBHast M3MEHYMBOCTb BO3HUKaET npu nepekoMbuHaumm (nepemeLlinmBaHumn) reHoB

oTua un matepu. IctouHmkn:

KpoccuHroBep npu mernio3e (rOMOSOrMYHble XPOMOCOMbI TECHO CONMMXKAKTCA U MEHSATCS

ydyacTtkamm).

1) HesaBncnmoe pacxoxaeHvme XpoMOoCcoM Npu Memnose.



2) Cny4ainHoe CnvsiHue rameT npu onfogoTBOPEHNM.

Mpumep: y uBeTKa HOYHasl KpacaBuua eCTb FeH KpacHOro LBerta fienecTtkoB A, 1 reH 6enoro
useta a. OpraHuam Aa MMeeT pO30BLIN LBET NenecTkoB, 3TOT MPU3HAK BO3HUKAET npwu
coyeTaHum (kombuHauum) kpacHoro n 6enoro reHa.

MoguunkaumMoHHas M3MEHYNBOCTb BO3HMKAET MNOA4 AENCTBMEM OKpyXawwen cpegbl. 1o
HacneacTBy He nepepaéTtcs, MOTOMY YTO NMpPU MoAUAUKALMAX MEHSAETCS TONbKO (OeHOTUN
(npu3Hak), a reHoTUnN He MeHsieTca. OTnnYmA

oT MyTaumi. HoOpma peakuumm — cnocoBHOCTb reHoTuna opMmMpoBaTL B OHTOreHe3e, B
3aBUCMMOCTU OT YCIOBUM cpeabl, pasHble deHoTunbl. OHa xapakTepusyeT [OM yvacTus
cpedbl B peanusaunmn npusHaka un onpegendeTr MogudukauMOHHY U3MEHYMBOCTb Buaa. Yem
lUMpe HopMa peakuuun, TeM Gonblle BAusiHWE Ccpedbl U TEM MEHbLUE BUSIHWME reHoTuna B

OHTOreHese.



OOvH ” TOT Xe reH B pasHblX YCMOBUSAX cpedbl MOXeT peann3oBaTbCA B HECKOSbKO
nposiBNeHnn npuaHaka (peHoB). B KaXXaAoOM KOHKPETHOM OHTOreHese M3 cnekTpa NposiBAEHUN
npu3Haka peanmayeTcs TONbKO OAWH. AHANOrMYHO OAMNH U TOT Xe FeHOTUMN B pasHbIX YCITOBUSIX
cpenbl MOXET peanns3oBaTbCA B LieSbIA CMEKTP NOTEHUManbHO BO3MOXHbIX (0EHOTUNOB, HO B
KaXKJOM KOHKPETHOM OHTOreHese pearnunsyetcd ToNbKo oaunH dpeHoTun. Nog HacneacTBeHHOM
HOPMOM peakunn NOHMMaKT MakCUMarbHO BO3MOXHYIO LUMPUHY 3TOr0 CNeKTpa: Yem OH Lupe,
TEeM Wmpe HopMma peakumn. PeHoTMnmyeckoe 3HavyeHne nboro KONMYECTBEHHOrO NpU3Haka
(P) onpepenseTcs, C OAHON CTOPOHbI, €ro reHoTUNM4ecknum 3HavyeHuem ('), ¢ opyron CTOPOHbI
— BnusHnem cpegpl (C):
Xoa paboTbl:
3apaHuna ong camocTOoATENbHOrO BbIMONIHEHNS:
1. M3mepunTb poCT KaXKaoro CTyaeHTa B rpynne, oKpyrinnTb Lmdpbl (Ha-

npumep, ecnu pocT coctasnsaeT 165,7 cMm, 3anuwmTe, 4To pocT — 166 c™m)
2. KonuyectBo CTy4EHTOB C MOBTOPSHOLLMMCS POCTOM, NOMyYEHHblEe AaHHble 3anuwnTe B
Tabnuuy.
(CrpynnupynTe nonyyeHHble Ungpbl, KOTOpble OTAnYarTca apyr ot gpyra Ha 5 cm (150—155
cM, 156—160 cm 1 T. 4.) n nogcunTanTe KoNIMYECTBO YYEHNKOB, BXOASALLUNX B KXOYH0 rpynny.
[Mony4yeHHble gaHHble 3anuwmnTe: KonnyecTso yyawmxces ... 2 PocT, B cm 145—150).

3. TlocTpoiiTe BapuaLMOHHbIN PO POCTa CTYAEHTOB, a TakKe BapUaLMOHHYIO KPUBYIO,
OoTKnagbiBasi N0 ropu3oHTanM pocT B CaHTUMETpax, a N0 BEpTUKANM KONIMYeCTBO NOBTOPOB C
AaHHbIM POCTOM.

4. BbluMcnuTe cpegHwUi POCT CTyOAEHTOB Ballei rpynnbl No dopmyne (NyteM aeneHus
CYMMbl BCEX U3MEPEHMUI Ha obLLiee YNCIIO N3MEPEHNIA)

5. Bbluncnute u oTMepbTe Ha rpaduke cpeaHuii pocrT.

6. [Mocne BawwmMx UccrnenoBaHWii caenanTe BbIBOA U OTBETbTE Ha BOMPOCHI:

a) Kakon POCT YYEHUKOB BaLLer rpynnbl BCTPeYaeTCsa YacTo, Kakon pegko.

6) Kakne OTKNOHEHUSA BCTPEYAOTCS B POCTE YYaLLMXCA.

B) KaKOBbI MPUYMHbI Pa3HOro pocTa.

CrtyneHTbl: 1.

Homep | ®amwunusa ctygeHTta Poct
n/n B CM

1




Homep

n/n

damununa ctygeHTa

Poct

B CM

15

16
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17

18

11

19

12

20

13

21

14

22
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24

25

26
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28
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BOI‘IV\f\f‘LI nAAaa NANRANryrNUITNAMNa:

1. BapuatistorHan KDHEIA >eakuun?

2.
’ 1700 175 1807 . B2
160 AB8 1T
el 1]
TeTHX MTEMHAPCM ZENECWKI OB NNMYC OX BEMWA  ».

MPAKTUYECKAA PABOTA Ne 10

. AHann3 1 oueHKa pasnn4YHbIX TMNOTE3 NPOUCXOXAEHUS XKNUIHM.

Llenb: 3HaKoOMCTBO C pa3fnnYHbIMU FTMNOTE3aMM MPOUCXOXKAEHMUS KU3HM Ha 3emne.
Xog paboTbl.

1. TpouynTatb TEOPETUYECKNE CBELAEHNS

2. 3anonHutb Tabnuuy:

Teopumn n | CywHOCTb Teopun unu | [lokaszatenbcrBa




rmnoTesbl rmnoTesbl

TeopeTnyeckme ceefeHuns

«MHoroobpasune Teopuii BO3HUKHOBEHMS XXN3HN Ha 3emnie»

1. KpeauunoHnam

CornacHoO 9TON TeopuW, XM3Hb BO3HUKNA B pe3ynbTaTe KaKoro-TO CBEPXbeCTECTBEHHOro
cobbiTs B npowsnioM. Ee npugepxuBarwTcsa nocnegosaTeny nodTu Bcex Hawmbornee
pacnpoCTpaHEHHbIX PENUMMO3HbIX YYEHUN.

TpagnMuMoHHOE NyaenCcKo-XPUCTUAHCKOE NpeaCcTaBNeHne O COTBOPEHUM MUpPaA, U3NOXEHHOE B
KHure BbiTus, BbI3biBano M NpogorikaeT Bbi3blBaTb CMOpbl. XOTA BCE XpUCTMAHE MPU3HAIoT,
yTo bnMbnua — ato 3aBeT 'ocrnoga nAaM, MO BONPOCY O AJNIMHE «OHS», YNTOMUHAaBLLEroca B
KHure BbITus, cywecTByoT pasHornacusi.

HekoTopble cunTaloT, 4TO MUP N BCE HacensLue ero opraHnambl 6biny co3gaHbl 3a 6 aHen
no 24 vaca. [ipyrme xpuctnaHe He OTHOCATCS K BMbnuu kak K Hay4HOW KHUre U CYUTAIOT, YTO B
KHure BbITUS M3NOXEHO B MOHATHOM Onda nogen gopme Teonornyeckoe OTKPOBEHME O
COTBOPEHMM BCEX XMBbIX CYLLLECTB BCEMOryLLMM TBOPLLOM.

Mpouecc 60keCTBEHHOrO COTBOPEHMST MMPa MbICITUTCS KaK UMEBLLMI MECTO NLLb OAHaXabl U
NOTOMY HEAOCTYMHbIN ANs HabnoaeHUa. AToro 40CTaTOYHO, YTOObLI BbIHECTU BCIO KOHL,ENU MO
OOXXEeCTBEHHOrO COTBOPEHUSA 3@ paMKM Hay4YHOro mccrnefoBaHus. Hayka 3aHMMaeTcs TOSMbKO
TEMU SIBMEHUSIMWU, KOTOPble MnoggarTcs HabnogeHuo, a NOTOMy OHa Hukorga He GyaeT B
COCTOSIHUWN HU JOKa3aTb, HYU ONPOBEPrHYTb 3TY KOHLENLUIO.

2. Teopua cTauMOHAPHOro COCTOAHUSA

CornacHo atoun Teopun, 3eMnsa HUKOrga He BO3HMKana, a cyuecTBoBana Be4yHO; OHa Bcerga
cnocobHa noagepXuBaTb XWU3Hb, a €CNU U U3MeHsAnacb, TO OYeHb Marno; BuAbl TOXe
cyliecTBoBanu scerga.

CoBpeMeHHble METOAbI faTMpOBaHMs 4aloT Bce 6onee BbICOKME OLIEHKN Bo3pacTa 3emiu, YTo
NO3BONSET CTOPOHHMKAM TeOopuM CTauWMOHAPHOro COCTOAHMSA nonaratb, YTOo 3eMna u BuAbl
cywiectBoBanu Bcerga. Y Kaxgoro Buga ecTb ABe BO3MOXHOCTM — MO0 u3MeHeHue
YUCNEHHOCTU, NMBO BbIMUPAHME.

CTOPOHHMKN 3TOM TEOPUW HEe MNPU3HAKT, YTO HanmuMuMe WNu OTCyTCTBME onpeneneHHbIX
NCKOMaeMblX OCTaTKOB MOXET yKasblBaTb Ha BpeMsi MOSABIIEHUS WUAW BbIMUPAHWUA TOro uUnm
WHOrO BWMAa, W MNPUBOAAT B KayecTBe nNpumepa npeactaBuTens KucTenepbix pbid —
natnmepuio. o NaneoHTONOrM4YeckMM AaHHbIM, KUCTenepblie BbiMepnu okosio 70 MnH. net
Hasag. OgHako 3To 3akniyeHne MpUWNoCch NepecMoTpeTb, Korga B panoHe Maparackapa

OblNn HanMgeHbl XuBble npeacrtaBuUTesin KUCTenepbliX. CTOpOHHMKI/I Teopunn ctaumnoHapHOro



COCTOSIHUSA YTBEPXOalT, YTO, TONbKO M3y4as HblHE >XMBYLIME BUAObl U CpaBHUBAA WX C
McKkonaemMmbIMU OoCTaTkamu, MOXHO AenaTb BbIBOA O BbIMMPAHUK, Aa U TO OH MOXET OoKasaTbCs
HeBepHbIM. BHe3anHoe nosiBneHne kakoro-nmbo nckonaemoro Buaa B onpeaerieHHoMm nnacre
OOBbACHAETCS YBENMYEHNEM YUCMEHHOCTM €ro MNonynsauuMM unu nepeMmelleHvemM B MecCTa,
BGnaronpusiTHble ANs COXpaHeHUsi OCTaTKOB.
3. Teopua naHcnepMmunm
OTa Teopuss He npeanaraeT HUKAKOr0 MexaHuaMa [Ans  OOBbSCHEHUS NepBUYHOrO
BO3HWUKHOBEHMWS XWU3HW, a BblABUraeT MAe O ee BHEe3eMHOM npoucxoxaeHuun. [Noatomy ee
Henb3s cuMTaTb TEOpPMEN BO3HMKHOBEHUS >KM3HM KakK TaKoOBOW, OHa MPOCTO MNepeHocUT
npobriemy B Kakoe-TO Apyroe mecto Bo BceneHHon. 'vnoTtesa Obina BoiaBuHyTa HO. JInbnxom
nl. Pnxtepom B cepeauHe XIX Beka.
CornacHo runotese NaHCNepMuU XM3Hb CYLLEeCTBYeT BEYHO U MepeHOCUTCH C nnaHeTbl Ha
nnaHeTy meteoputamu. MNpocTteniume opraHm3Mbl UM UX CNOPbI («CEMEHA XN3HWY), nonagas
Ha HOBYIO NIaHeTy M Hanasa 3gecb GrnaronpusATHbIE YCNOBUS, PAa3MHOXAKOTCS, AaBasd Havyano
3BOMIOLMM OT NpocTenwnx opM K CNOXHbIM. BO3MOXHO, 4TO XM3Hb Ha 3emrie BO3HMKIA U3
OOHOW €OUHCTBEHHOW KONOHNUN MUKPOOPraHN3MOB, 3abpOLLEHHbIX N3 KOCMOCa.
[na o6ocHOBaHMA 3TOM TEOPMU UCMONb3YIOTCA MHOrokpaTHble nossreHns HJ10, HackanbHble
n306paxeHnst NPegMeToB, MOXOXMX HA PAKETbl U1 «KKOCMOHABTOBY, @ TaKXXe CO0OLLEHNS 51KOObI
0 BCTpeYax C nHonnaHeTaHamu. [Npu n3ayyeHnm matepuanoB METEOPUTOB U KOMET B HUX Bbinu
OBHapyXeHbl MHOrMe «npeflecTBEHHUKA XXMBOro» - Takme BeLeCTBa, KakK LMaHOreHbl,
CUHWUMNbHas KUCroTa M OpraHMyeckue COeAWHEHUs, KOTOpble, BO3MOXHO, Cbirpanu ponb
«CeMsiH», NagaBLUNX Ha rony 3emto.
CTOpOHHMKaMKM 3TOM rmnoTesbl 6binn naypeatsl Hobenesckon npemun ®. Kpuk, J1. Opren. @.
Kpuk ocHoBbIBarncs Ha ABYX KOCBEHHbIX JOKa3aTenbcreax:

- YHMBepcanbHOCTU reHeTU4eCcKoro Koaa;

- HeobXxoaUMOCTU ANA HOpMarnbHOro MeTabonuama BCeX XMBbIX CyLlecTB MonubaeHa,

KOTOpPbIN BCTpEYaeTcsa cernvac Ha nnaHeTe KpanHe peako.

Ho ecnu Xun3Hb BO3HMKNa He Ha 3eMne, TO Kak OHa BO3HMKIa BHe ee?
4. dnsnyeckune rmnoTesbl
B ocHoBe pM3MyecKknx runoTes NexnT npusHaHue KOPEHHbIX OTMMYUIA XMBOrO BellecTBa OT
HEeXMBOro. PaccMoTpmmM rmnoTesy NPOUCXOXOEHUSA XU3HU, BbIABUHYTYIO B 30-e rogbl XX Beka
B. . BepHaackum.
Barnagbl Ha CyWwHOCTb XU3HU NpuBeny BepHaackoro K BbIBOAY, YTO OHa NosiBunack Ha 3emne
B d¢opme 6uoctepbl. KopeHHble, dyHOAamMeHTanbHble OCOBEHHOCTW >XMBOMO BelecTBa
TpebytoT ANA ero BO3HUKHOBEHUA HE XMMWYECKUX, a (PU3nYeckmx npoLeccoB. ITO AOMKHA

ObITb CBOEOOpa3Has katacTpoda, NnoTpsiCeEHNE CaMUX OCHOB MUPO3AaHMS.



B cootBetcTBUM C pacnpocTpaHeHHbiMM B 30-x rogax XX Beka runoresdamm obpasoBaHus
JlyHbl B pes3ynbTaTe oOTpbiBa OT 3eMfiM BewecTBa, 3arofHsBLUEro paHee TMXOOKeaHCKYHo
BnaguHy, BepHaackum npegnonioxun, 4To 3TOT Mpouecc MOr Bbi3BaTb TO CnNuparnbHoe,
BMXPEBOE [ABMXEHME 3EMHOro BELLEeCTBa, KoTopoe 6orbLie He NOBTOPUIOCh.

BepHagckuin nNpoucxoxpgeHne XWU3HW OCMbICnMBan B TeX ke Macwrtabax v umHTepBanax
BpeMeHU, YTO M BO3HUKHOBeHMe camoun BceneHHown. [Npu kaTacTpode ycnosusi BHeE3anHo
MEHSIOTCH, U U3 NPOTOMaTEPUN BO3HUKAIOT XXMBaA U HEXMBAs MaTepus.

5. Xvmunyeckue runotesbl

OTa rpynna rmnoTe3 OCHOBbLIBAETCA Ha XMMWUYECKOM cneuuduke XU3HM N CBA3bIBAET ee
npoucxoxaeHue ¢ uctopuen 3emnn. Paccmorpum HeEKOTOpbIE rMNOTE3bl 3TOW rPynnbl.

Y UCTOKOB UCTOPUN XMMUYECKUX FTMNOTE3 CTOANWN 8033peHust 3. [ekkens. ['ekkenb cuutan, 4to
CHavana nog OEencTBUEM XUMUYECKUX U (PUINYECKMX NPUYMH MOABUIUCH COedUMHEHUA
yrnepoga. OTW BellecTBa npeactaBnanyM cobon He pacTBOpbl, a B3BECU ManeHbKUX
KOMOUYKOB. [NepBnYHbIE KOMOYKKN BbINM CNOCOBHBI K HAKOMEHMIO pasHbiX BELLLECTB U POCTY, 3a
KOTOpbIM cregoBano geneHve. 3ateM nodsunacb 6e3bsgepHas kretka — ucxogHas cgopma
AN BCEX XMBbIX CyLecTB Ha 3emne.

OnpeaeneHHbIM 3TanoM B pasBUTUN XMMUYECKUX rMnoTe3 abuoreHesa ctana KoHuyenuyus A. Y.
OnapuHa, BblaBUHYTas nm B 1922-1924 rr. XX Beka. N'mnotesa OnapuHa npeacrtasnsieT cobon
CUHTEe3 aapBuHU3Ma c Ouoxumuen. Mo OnapuHy HacneacTBEHHOCTb cCTana CcrneacTtBueM
otbopa. B rmnotese OnapuHa xernaemoe BblgacTcs 3a gencteutenbHoe. CHadana Hee
OCOBEHHOCTM >KM3HM CBOOATCA K OOMeHy BellecTB, a 3aTeM ero mogenvpoBaHue
06BbABNAETCH peLleHHOM 3aragku BO3HUKHOBEHUS KU3HMW.

lunomesa [x. bepnana npegnonaraet, 4To abUoOreHHO BO3HUKLWIME HebonbluMe MOreKynbl
HYKITEMHOBbIX KWUCIIOT U3 HECKOSNbKMUX HYKNeoTUOOB MOrfu cpasy Xe COeAVHATbLCA C TeMu
aMWHOKUCNOTaMu, KOTOpble OHM KoaupyloT. B 3aTom rmnorese nepBuyHasd xumBad cuctema
BNOMUTCH Kak Buoxmmmyeckas XWU3Hb be3 OpraHn3mMos, ocyllecTensoLwas
camoBocrnpounssegeHne n obmeH Belwects. OpraHusmbl xe, no [x. BepHany, nossnsawTcA
BTOPMYHO, B XoAde 060cobneHunss oTaeribHbIX Y4acTKOB TaKoW OMOXMMWYECKOM XWU3HW C
NOMOLLbI0O MEMOpaH.

B kayecTBe nocriegHen XMMUYECKOM rMnoTesbl BO3HUMKHOBEHWUSA XWU3HM Ha Hallen nnaHete
paccmotpum euriome3y . B. Bolmkesuya, BbiABUHYTY0O B 1988 rogy. CormacHo aTomn
rmnoTese, BO3HMKHOBEHME OpraHUWYeckMx BeWecTB [MepeHoCUTcss B KOCMUYecKoe
NpPOCTpaHCTBO. B crneuundunyeckux ycrioBusx KocMoca uaeT CUHTEe3 OpraHu4eckux BeLlecTB
(MHOrOYMCNEHHbIE OpNaHU4yeckMe BewecTBa HauWdeHbl B MeTeopuTax — YrneBofbl,
yrneeBogopoabl, as3oTUCTble OCHOBaHWS, aMWHOKUCMOTbI, XUPHble Kucrnotel M Ap.). He

UCKIMKOYEHO, 4YTO B KOCMUYECKUX MNPOCTOpax MOrmnum O6pa3OBaTbCFI HyKneotTunabl 1N AOaxe



monekynsl HK. OgHako, no MHeHuo BonTkeBu4ya, xumudeckas aBosnounsa Ha 6onblumMHCTBE
nnaHeT COMNHEYHON CUCTEeMbl OKasanacb 3aMOPOXEHHOW M NpoAofmKMiacb Nuilb Ha 3emrne,
Hanvasa Tam noaxogsime ycnosud. [Npn oxnaxgeHun u KOHAEeHcaunm rasoBom TyMaHHOCTU Ha
nepBnYHOM 3emMne okasancs BeCb Habop opraHM4Yecknx coeguHeHnn. B aTux ycnoeusix xxmeoe
BELLLECTBO MOSIBUNOCbL U KOHAEHCMPOBANoCb BOKPYr BO3HMKLWKX abuoreHHo monekyn OHK.
WTtak, no runotese BonTkeBuya nepBoHayanbHO NosBMiach Xu3Hb Bruoxummnyeckas, a B xoae
ee 9BOoMLMM NOABUNNCE OTAENbHbIE OPraHU3Mbl.

KoHTpornbHbIe BoNpockl: Kakon Teopun npugepxmneaetech Bbl NMMYHO? NMovyemy?

BbiBoA:

Pasgen 4 lNMpoucxoxgeHne n pasButue XnsHum Ha 3emne.

OBOSNIOLMOHHOE YYeHue.

Tema «MVIKpOSBOJ'II-OLWIFI M MaKpO3BOJTHOLINA»

NMPAKTUYECKAA PABOTA Ne 11

Onucanune ocober ogHoro Buga no MopdonorMyeckum KpuTepmsm.

Llenb: Hay4nTbCs BbISIBNATL MOPGONOrMyeckne NnpusaHakn XXMBOTHbIX, PaCTEHUIA; ONpeaennThb,
MOXHO NN NO MOPAONOrMYECKMM NpPU3HaKaM CcyauTb O MPUHAANEXHOCTM OpraHuM3ma K
onpeaeneHHomy Buay.

O6opynoBaHne n marepuanbl: PUCYHKK, repbapHblie obpasLbl.

Xog paboTbl

l. N3yyeHne pacTeHun.

1. PaccmoTpuTte npeanoxeHHble 0bpasLbl pacTeHUA, CPaBHUTE UX.

KNEBEP nyroson | KNEBEP nonavqmm|

sﬁ\”

Trifatium praterese I

2. Ha ocHOoBaHWK cpaBHEHWSs, COCTaBbTE MOPAOOrMYECKYI0 XapakTepucTuKy

[ABYX pacTEHWUn 0QHOro poaa, 3anonHuTe Taénuuy.



Mpu3Hak ansa cpaBHeEHUS

O6pasey Ne
1
Buoosoe

Ha3BaHue:

O6pasey Ne
2
Buaoosoe

Ha3BaHue:

Poa pacteHus

Tun KOpHEBOW CUCTEMBI

Crebenb (apeBecHbIN, TpaBAHUCTbIN,

NPSMOCTOSIYMIA, MON3YYUIN, CTENIOLLMINCA U T.M.)

JTncTba (NpocTble, CIIOXHbIE)

YKunkoBaHune nucTbeB

JluctopacnonoxeHune

uBeTOKMﬂMCOHBeTMe

Mnoa, ero Ha3BaHMe (COYHbIN UK CYXOKN, OOQHO- UMK

MHOMOCEMSIHHbIN)

3.
poaa

erTu cXxoacTtea OBYX

BUOOB

4.  YepThbl pasnuuusi ABYX

poaa

BUOOB

5. MoxHo nu
NPUHALNEXHOCTUN pacTEHUI?

[I. N3yyeHne XNBOTHbIX

pacTeHui

pacTeHun

ofHoro

ofHoro

Ha OCHOBaHUM MOPJOSIOrMYECKOro Kputepmus CcyauTb O BUOOBOM

1. PaccmoTpute pUcCyHKM OBYX KMBOTHbIX pa3HbIX BUOOB oaHOro poga. CpaBHUTE UX.

2. Ha ocHoBaHuUM CcpaBHEHUSA,

XKMBOTHbIX OQHOrO poaa, 3anonHuTe Tabnuuy.

cocTaBbTe MOPMONOrMYECKY0 XapakTepUCTUKY [OBYX

Bugosoe
MpuaHak ans cpaBHEHUSA

Ha3BaHWe:

BupooBoe HasBaHue:

PacnpocTpaHeHne >XMBOTHOro

Okpac mexa

[nnHa XnBoTHOro

Macca xnBoTHOro

CTpoeHune KoHeYHoCTEN




Yuwun

Twn nutanusa

3. YepTbl cxoacTBa ABYX BUOOB XUBOTHbIX oflHOro
poaa

4. YepThl pasnuyuns ABYX BWOOB XUBOTHbIX ofHoOro
pona

5. MoxHO nu Ha ocHOBaHUM MOPAONOrMYECKOro KpuUTepus CcyamTb O BUOOBOM
NPUHaANIEXHOCTUN XUBOTHbIX?
CpenanTe obwun BbIBOA, HA OCHOBE aHanu3a cBoewn paboThl.
TeopeTnyeckme ceefeHus
KrneBep nonsyymin — MHOrorieTHee TpaBsiHUCTOE pacTeHue. KopHeBasa cuctema cTtepxHeBas.
Ctebenb nomnsydnin, YKOPEHALWMACA B Yy3nax, BETBUCTbIA, FOMbIK, 4acTo MNonbiin. JlncTbs
ANIMHHOYepellYaTble, TpéxpasaenbHble, UX JFUCTOYKA LUMPOKOANLEBUOHbIE, HA BepXyLlKe
BblemyaTble. Yepewkun Bocxogswme, oo 30 cm grnnHon. CouBeTUSA rOfIOBKM NasyLUHble, MOYTH
LWapoBUAHbIE, pbiXnble, O 2 CM B MonepeyHuke. BeHunk 6Genbin mnu posoBaTtbiv, MO
oTuBeTaHun bypetoT. B uBeTke 10 ThIYMHOK, A4EBATbL U3 HUX CPOCLLUMECH HUTAMU B TPYOOUKY,
ogHa — cBoboaHas. Nnog — 606 (npogonroBaTbiN, NAOCKUIN, COQEPXKUT OT TPEX A0 YEeTbIPEX
NMOYKOBUOHbLIX UMW CEePALEBUAOHbLIX CEMSAH CEPO-XENTOro MMM opaHXeBoro uBeTta). Havano
CO3peBaHus CEMAH — NIOHb-UIONb. PasMHOXaeTcs Kak cemeHaMmu, Tak U BeretaTuBHO.
Knesep nyroBon — gBynetHee, HO Yalle MHOrosieTHee TpaBAHUCTOE pacTeHwe, JOCTUraeT B
BoicoTy 15-55 cm. BetBuctble cTebnu npunogHumairowmecs. Jluctba Tponyatble, C
LMPOKOSMLEBNOHBIMM MeNKo3ybvaTbiMM AONAMMW, NIUCTOYKM NO KPasiM UerbHbIEe, C HEXHbIMU
pecHu4ykamm no kpasm. CouBeTUs rONOBKU pbiXible, WapOBUAHbIE, CUOAT YacTo MOMapHoO w
Hepeako MPUKPbITbl OBYMS BEPXHUMMWU NUCTbAMW. BeHYMK KpacHbii, m3pegka 6enbii unm
HEOOHOLBETHbIN; Yalleyka C gecATbio Xunkamu. nog — ogHoceMsAHHbIM 606 (anuesmMaHON
OpMbI); CeEMeHa TO OKpyrfble, TO yrroBaTtble, TO >XENTOBATO-KpacHble, TO (PUONETOBbLIE.
LiBeTéT B wuoHe-ceHTsbpe. [Mnoabl co3peBaldT B aBrycte-okTabpe. PasmMHoXaeTcs Kak

ceMeHaMM, TaKk 1 BeretatuBHoO.



Hanbonee nssecTHbl B Poccun 3anubl — 6ensk n pycak. 3asu-6ensak: obutaeTt B TyHOPOBOW,
NecHOM N 4YacTUYHO necocTtenHon 3oHe CeBepHon EBponbl, Poccun, Cnbupu, KasaxcrtaHa,
3abankanba, HanbHero BocTtoka. 3asu — pycak: B npegenax Poccum BoguTcss no Bcewn
EBponewckon YacTu CTpaHbl 40 ceBepPHbIX Nobepexnit Jlagoxckoro n OHEXCKOoro o3ep.
3asu-6enak. OnuHa Tena 44 — 74 cm. XBOCT B BuAe Nywnctoro 6enoro wapuka, KOHYMKM
ywen yepHble. OcTanbHasa okpacka GypoBaTtas unu cepasd netoMm M 4ucto-tenas avmon. Y
6ensika nanbl WMPOKNE, C ryCTbIM ONyLLEHMEM, YTOObI MEHbLLE NPOBanMBaTbCs B Cyrpobbl (Ha
nanax 3uMon OTpacTalT MexoBble «fblkuy). Cneabl WWMPOKNE, OKPYrible, OTneYaTkn 3agHnx
nan nuwb HeHamHoro 6onblie nepeaHnx. 3agHne HOrMm HaMHOro ANUHHEE NepeaHux 1 npu
OBWXEHUN BbIHOCATCA Aaneko Bneped. [AnuHa cnega 3agHen nanbl 12-17 cm, wnpuHa 7-12
CcM. Y Bensika yLwmn Kopoye, YeM y pycaka, XBOCT CHU3Y Berbli, LLepCTb MArkasi.

Bensk — pacTuTenbHOAAHOE XMBOTHOE C YETKO BblpaXE€HHOW CE30HHOCTbIO NUTaHus. BecHon
N NIETOM OH KOPMMUTCH 3€NEHbIMU YacTsMU pacTeHun. Mectamn noegaet xBowm u rpubsbl, B
YAaCTHOCTU, ONeHun Tprodenb, KOTOPbI BbikanbiBaeT U3 3emnu. bensk ovyeHb nnogosut. 3a
neTo 3amyuxa npuHocut 2-3 nometa u3 3-5, nHorga gaxe 11 notomkoB. BecHon M oceHbO
Oensik nnHaeT. BeceHHsIs NMHbKa HaYMHaeTCa B MapTe U KoHYaeTcs B Mmae. XXusyT 6ensiku 8-9
net, nHoraa goxueatoT 00 10, 06bIYHO Xe TMOHYT 3HaUNTENbHO paHblue. bensk — BaXHbIN
06BHEKT NMPOMbICIIOBON OXOTbl, 0COOEHHO Ha ceBepe.

3asu-pycak. nuHa Ttena 55-74 cm. XBOCT CBEpXy W KOHYMKM yuwen 4vepHble. OcTanbHas
oKpacka pblXkeBaTo-cepass C YepHoBaTon psibblo, 3uMon cBeTnee, ocobeHHO Ha Optoxe u
bokax. Jlanbl yxe, 4yem y 6enska. Y pycakoB AnuHa cnega sagHeun nansl 14-18 cm, wupuHa 3-
7 cM. 3agHWe HOrM HaMHOro AfIMHHEE nepegHNX N Npu ABMKEHUN BbIHOCATCS Aarneko Bnepea.
B netHee Bpemsa pycak nuTaeTtca pacTeHusMm KU monogbiMu noberamu OepeBbeB U
KyCTapHMKOB. Yauwie Bcero cbegaeTr nuctbs M CcTebnnm, HO MOXET BblKanbiBaTb U KOPHMW.
OxoTHO noegaeT oBOLWHbIE U BaxyeBble KynbTypbl. 3adu-pycak: noMeToB bbiBaeT 2-3 1 gaxe
4. BeceHHun nomeT mn3 1-2 3andat, 6onee no3gHunm u3 3-4 (oo 8). Pycak sBNseTcs LeHHbIM
NPOMbICIIOBbIM >XMBOTHbIM, OOBEKTOM NMOBUTENLCKOM U CNOPTUBHON OXOThI.

Bonpocbkl ona camOKOHTpons:

1. KakoBa OCHOBHas Lenb Krnaccuukaumm opraHnamoB?

2. YT0 Takoe BuA n Kputepun snga’?

3. Kakune kputepumn smga Bam nssectHbl?

4. KakoBa posib penpogyKkTMBHOM M3oNAuMn B NoaLep>XaHum LuenoctHoctu sBuaa? MNpueseante
npumMepsbl.

5. UTo Takoe nonynauma?

6. NMoyemy Bronormyeckme BMAbI CyLWECTBYIOT B Npupoae B hopme nonynaummi?



Pasgen 5 lNpoucxoxgeHne Yyenoseka.

Tema «AHTpONOreHes».

MPAKTUYECKAA PABOTA Ne 12

AHanu3 1 oueHKa pasnuYHbIX MTMNoTe3 NPOUCXOXKAEHUSA YenoBeka

Llenb paboTbl: nMokasaTb CXOACTBO B CTPOEHUM W OpraHM3auuM YerioBeka U KUBOTHbIX.
OBbscHUTL ero cxoAcTBO C APYrMMW OpraHusMamu, ero cBoeobpasvie, MNpPUYUHbI
pa3Hoobpa3ns 4denoeedeckoro Tuna. Caenatb BbiBO4 O Bedywen ponuv B 3BONOLUM
YyenoBeka.

MaTtepunanbHO — TeEXHU4Yeckoe obecrneyvyeHune:

Tabnuupl: «PyguMeHTbl 1 aTaBu3Mbl Y YENoBEKay,

«YenoBekoobpa3sHble 06e3bsiHbIY, «HenoBeyeckne pacbl».

Xopa paboTbl:

1. Mpouutante matepuan no 3agaHHoM TemaTuke.

2. 3anunte OCHOBHbIE MOMEHTbI KaXKO0M r1noTesbl.

3. Cpenartb BbIBOZ MO paborTe;

TeopeTn4yeckne ceeeHns

[lokasaTtenbCcTBa NPOUCXOXAEHUSA YenoBeKa OT KMUBOTHBbIX.

B ocHoBe COBpEeMEHHbIX HayudHbiX MNPEACTaBNEHUA O MNPOUCXOXKOEHMUN 4YenoBeKka NexuT
KOHLIeNuusi, B COOTBETCTBMU C KOTOPOWN YENOBEK BbILLEN N3 MMPA XUBOTHbIX.

[aHHble CpaBHUTENbHOW 3MOPMOMOrMM U aHATOMMUU SICHO MOKa3biBalOT 4YepTbl CXxoAcTBa B
CTPOEHUN N Pa3BUTUN Terna YenoBeKa C XKUBOTHbIMMU.

[Ona 4yenoBeka XxapakTepHbl OCHOBHble 4epTbl, Npucywue Tuny XopaoBble M NoaTuny
[Mo3BOHOYHbIE. Y 4YernoBeka (Kak M y BCEX XOpPAOBbIX) HA paHHMX 3Tanax aMOpPUOHAaNbLHOro
pasBUTUA BHYTPEHHWIN CKeneT NpencTaBneH Xopaow, HepBHas Tpybka 3aknagbiBaeTcs Ha
CMMHHOW CTOPOHE, TEeNno MMEET ABYCTOPOHHIOW cumMmeTputo. 1o mepe pasButuss ambpuoHa
XOpAa 3aMeHsieTCSA Ha NO3BOHOYHbIN CTONG, hopmupytoTca vepen, NATb OTAENOB rOMOBHOMO
mosra. Ceppgue pacnonaraetcd Ha OpHOLWHOM CTOPOHE, MNOSABNSAETCA CKeneT MapHbIX
CcBOOOAHbIX KOHEYHOCTEMN.

[nsa yenoBeka xapakTepHbl OCHOBHbIE YepTbl Kracca MnekonuTarowme.

[MO3BOHOYHUK YernoBeKka pasgernieH Ha NATb OTAENOB, KOXa MOKpbiTa BOSIOCAMWU U COAEPXKUT
NMOTOBbIE U carnbHble Xenesbl. Kak n gns apyrux MrnekonutarLmx, Ansi YeroBeka XxapakTepHo
XNBOPOXAEHME, Hanuume guadparMbl, MOIIOYHbLIX XEre3 U BCKapMIIMBaHWE AETEHbILEN

MOJTOKOM, YeTblpexkamMmepHoe cepaue, TenJToOKpOBHOCTb.



[na yenoBeka xapakTepHbl OCHOBHbIE YepTbl nogknacca MNnaueHtapHble. MaTb BblHalLMBaeT
nnog BHYTpW CBOEro Tena, n NnTaHne nnoga NpoucxoguT Yyepes nnaueHTy.

[ns 4enoBeka XapaKTepHbl OCHOBHble 4YepTbl oTpsga [Mpumatbl. K HUM MOXHO OTHECTM
KOHEYHOCTWU XBaTaTeNbHOro TUMNa, Hanu4ne HOrTen, pacnorioXkeHne rna3 B 0gHON NOCKOCTU
(4To obecnevnBaeT 06bEMHOE 3peHME), 3aMeHa MOMOYHbIX 3yOOB Ha MOCTOAHHbIE U Ap.
MHOro o0wmMx NpUM3HaKOB Yy 4YernoBeka W C 4enoBekoobpasHbiMM 0be3bsiHaMW: CxoaHast
CTPYKTYpa MO3roBOrO W NUUEBOro OTAENOB 4eperna, XOpowo pa3sutble nobHble [onu
roONOBHOrO Mo3ra, 60mnblioe YMCNO M3BUMUMH KOpbl BONblKMX NOnywapun, UCHE3HOBEHUE
XBOCTOBOrO OTena no3BOHOYHMKA, pa3BUTME MUMUYECKON MyCKynaTypbl 1 Ap.

Kpome Mopdonornieckmx npusHakoB O CXOACTBE YenoBeka N YenoBeko- 0bpasHbiX 00e3bsiH,
CBMOETENbLCTBYET U psg APYrMX AaHHbIX: CXOAHble pe3yc- (pakTopbl, aHTUreHbl rpynn KpoBu
(ABO); Hann4ne MeHcTpyanbHOro nepuoga u 6epeMeHHoOCTU ANUTENbHOCTBI0 9 MecsaueB, Kak
y WwMMnaH3e W ropunsbl; CXo4- Has YyBCTBMTENbHOCTb K BO3OyaMTENAM OOHUX U Tex Xe
bonesHen n T.

B nocnegHee Bpemsi LUMPOKO NMPUMEHSIOTCA METOAbl onpeaeneHus 3BOMIOLMOHHOrO poacTea
OpPraHM3MoB MyTeM CPaBHEHUS X XPOMOCOM M BenkoB. PoacTteo mexay Bugamun tem 6onblue,
yem Oonblue cxoacTBo Mexay 6enkamn. MccnegoBaHus nokasanu, 4Yto Genku yernoseka u
LiMMnaH3e cxoaHbl Ha 99%.

O popacTtBe yenoBeka C XXUBOTHbIMU CBUOETENBbCTBYET TAKXKe HanuMyme y YyernoBeka ataBu3MoB
(HapY>XHbI XBOCT, MHOrOCOCKOBOCTb, OOWUIIbHbIN BOMOCAHOW MOKPOB Ha nuue u ap.) wu
PYAMMEHTOB (anneHauKC, YLHble MblLLbl, TPeTbe BEKO U Ap.).

Cucrematnyeckoe NosioXXeHne COBPEMEHHOro Yenoseka.

LlapctBo XuBOTHbIE, noguapcTBO MHOrokneTo4vHble, Tnun Xopaosble, noaTun NMo3BOHOYHbIE
(YepenHbie), knacc Mnekonutalowme, nogknacc NnaueHtapHole, oTpag MNpumarsl, nogoTpaa
YenosekoobpasHble, cemenctso Jlrogn (TomuHugbl), pog Yenosek (Homo), Buag Yenosek
pasymHbIn (Homosapiens), noasung Homosapienssapiens.

lMockonbKy B HacTosiwee Bpems K Buay YenoBek pasyMHbIM Takke OTHOCAT BbiMepLUUi
nogsug YenoBek pasyMHbIM HeaHOepTanbCKMiA, TO TMOMHOE Ha3BaHME COBPEMEHHOro
yenoseka — Yerosek pa3ymMHbIi

pa3yMHbI (Homosapienssapiens).

Kak nucan Y. [apBuWH, «..KMBOTHble — Hawwu OpaTtba no 6onu, 6GonesHsam, cmepTw,
cTpagaHuio 1 ronoay, Hawu pabbl B camon Tsxernom paboTe, HalwKM TOBapULLM B HALIMX
YyAOBONbCTBUAX — BCE OHU BeayT, MOXeT ObiTb, CBOE MPOUCXOXAEHME OT OO4HOro obuiero ¢
HamMK Npeaka — Hac BCEX MOXHO
ObIf10 Obl CNNTL BMECTE.

Puc. 1. Ckenetbl YenoBeka 1 00e3bsHbI




PyammMmenTe: ATasuamn

Puc. 2. ATaBn3mbl 1 pyaAUMEHTbI

OT1nnumsa yenoBeka OT XKMUBOTHbIX.

OpHako mMexay YenoBEeKOM W KMBOTHbIMU CYLLECTBYHOT KOPEHHble OTNMuMs. TOnbKO Ans
YyeroBeKka XapakTepHO MCTUMHHOE MNpsIMOXOoXAaeHue. B cBA3M ¢ 3TuM B CTPOEHUU ckeneta
yenoBeka MPOM3OLNN XapaKTepHble W3MEHEHUs:: MO3BOHOYHUK npuobpen B-obpasHyto
dopmy, nosiBUIIaCcb CBOAYATOCTb CTOMbI, 6ONbLLION Nanew HMXHUX KOHEeYHOCTen Nnpubnunsnnca
K ocTanbHbIM M MPUHAN Ha cebs (PyHKUUIO ONopbl, Ta3oBble KOCTU cTanu bonee WMPOKUMH,
NPOWU30LLSO YNIOLEeHNe rpyaHON KIETKM B NepegHe3agHeM HarnpaBneHun.

OcBoboguBLUMECST BEPXHUE KOHEYHOCTM C TUOKMMM KUCTAMWU M NPOTUBOMOCTABIIEHHbLIM
OonbLWKM NanbLuemM NpeBpaTUiNCL B OpraHbl Tpyaa.

B uepene 4enoBeka Mo3roBon otaen npeobnagaet Hag nuueBbiM. CpegHssi macca mMosra
yenoseka coctasnset 1350—1500 r, Torga Kak ropunsibl U LWMMNaH3e — BCero Nuwb 460—
600r

UenoBek obnagaeTr co3HaHMeM W abCTPakTHbIM MbilWfeHneM, cnocobeH obuwatbca C
NMOMOLLIbIO peyn (BTopasi CUrHanbHas cuctema) u abCTpakTHbIX CMMBOSOB (MMCbMO), a Takxke
nepegaBaTb M BOCMPUHMMATb 3HAHWS, HaAKOMMNEHHble npeablaywnumMmn nokoneHusamn. OH
co3fan WCKYCCTBO M HayKy. OBOMOUMS YenoBeka Bbllfa W3-nog Beaywero KOHTpons

Ouonornyeckux akTopoB 1 Npuobperna counanbHbI XapakTep.

3apaHna ong camocToATESNIbHOrO BbIMONTHEHUA:

Ha ocHoBaHuun M3y4eHHOro martepuarna 3anosfnHnTb Ta6nmu,y.

CtaHoBneHue yernoBeka

1.MonoxeHne YyenoBeka B CUCTEME XNBOTHOIO Mupa [MaBHblIE 0COBEHHOCTH

1.4epTbl XapakTepHbIE TUNY XOpPAoBLIE (3MOp. passBuTMeE)

2.4epTbl XapaKkTepHble ANna noaknacca nnaleHTapHble.

3.qepr| XapakTepHblie OJ14 oTpdada npuMaToB




4. 4YepTbl XapakTepHble Ana NoaoTpsiaa YernoBekoobpasHbie

00e3bdaHbl

5.I'IpI/I3HaKVI, yHacnenoBaHHblE€ OT pbl6006pa3HbIX npenkos.

6. NpU3Hakm HUILWKNX MiekonmtTarLwmnx

7.I'IpI/I3HaKVI, YKa3blBarouwe Ha OTHoLeHne 6-Tn HefellbHbIX

3apoablLllen K BUAy «4enoBek pasyMHbINy

8. Npu3HaKK NpuUcyLme TonbKo YernoBeky

2. [lokaszaTenbcTBa
1. npoucxoxaeHus 4enoBeka OT 00e3bsH BefyLUX APEBECHbLIN

00pa3 XN3Hu.

. aBCTpanonnTekn

. YenosekK ymersbln

. Ctagum pa3BUTNA HENTOBEKA

ApeBHME

. nNepBble COBpPEMEHHbIE Jtoan

2
3
3
1. ppeBHeuwne
2
3
4

ponb Tpyada B CTAHOBJIIEHUN YenOBEKa




Bonpocbkl Ans caMOKOHTPOnS:
1. Kak Bbl MOHMMaeTe TEPMUH «CoUMarnbHble OTHOLLUEHUSI», Kakum obpasom OHM
MOTTK CKNaablBaTbCA U NPOSABNATLCA Ha pasHbIX 3Tanax aHTponoreHesa?

2. Kakne mexaHun3Mbl nexaT B OCHoBe (hOPMUPOBaHNS pacoBbIX NPU3HAKOB?

Paspnen 6 OcHoBbI 3Konornu
Tema «3konormss — Hayka O B3aMMOOTHOLLEHUSIX OPraHM3MoB Mexay cobon u
OKpYyXaroLlen cpeaon».
MPAKTUYECKAA PABOTA Ne 13
CocTaBrneHve cxem rnepefayn BeLWECTB W 9HepruyM no uensaMm nuTaHus B NPUPOLHON
9KOCUCTEME U B arpoLeHo3e.
Llenb: Hay4nTCs CTPOUTL CXEMbI Nepefayn BewecTBa U 3HEPrn B 9KOCUCTEME.
O6opyooBaHne: Tabnuubl «3JKoNornyeckne akTopbl», «3OKOcUcTema npyga,
«3JKocucTema necay, UHCTPYKLUN.
Xoa paboTbl.

|.3yunTe TeopeTuyeckne ceegeHus

[I.BbinonHUTE NpakTnyeckme 3agaHns

1. Ha3oBute opraHuambl, KOTOpble [OSMKHbI ObiTb Ha MPOMYyWEHHOM MecTe

crnenywmx NULLLEBbIX LIEMEN:

r() KyuiKa

__/ - a/ =

fagoxa

2. N3 npeanoxeHHOro crnucka »MBbIX OPraHU3MOB COCTaBUTb TPOMUYECKYID CETb:
TpaBa, AroAHbI KyCTapHUK, Myxa, CMHULA, NAryLUKa, yX, 3asl, BOrK, 6akTepumn rHueHus,
KoMap, Ky3HeUYMK. YKaXuTe KONMYECTBO IHEPTUKU, KOTOPOE NEepPexXoauT C OOHOro YPOBHS

Ha Opyrom.



3. 3Hasi NpaBunNo nepexoga 3Heprunm ¢ O4HOro TPOPUYECKOro ypOBHS Ha ApPYrou
(okono10%), nocTponTe nupamugy Ouomacchbl TpeTben nuuweson uenu (3agaHuve 1).
Buomacca pacteHunn coctaBnsaet 40 TOHH.
4, Uto npoum3ong€T, ecnm B MNPUMPOAHOM coobuiecTBe OyayT YHUYTOXEHBI,
Hanpumep, Bce peayueHTbl? KoHcymeHTbl? MpoayueHTbl?
5. CpaBHuTE NacTouLHYO uenb ¢ AeHOPUTHOW. B 4ém ux oTnmuma? CessaHbl Nu
mexay cobon aTn aBa TMna nueBbIX Lenen? Enu ga, To kaknm obpasom?

BbiBOA: 4TO Takoe uenb NUTaHMA M YTO NEeXuT B €€ ocHoBe? Yem onpegensetcd

YCTOMYMBOCTb BMoLeHo3a? YTo oTpaxatloT NnpaBuna 3KoNorMiecknx nupammg?

TeopeTnyeckme ceegeHmsIMu

BHYTpK 3KOnorm4eckom CUCTEMbl OpraHMdYeckne BellecTBa CO34al0TCs aBTOTPOMPHbIMMA
opraHmamamu (Hanpumep, pacteHnamu). PacTeHnss noegarT XKUBOTHbIE, KOTOPbIX, B
CBOWO o4vepedb, noefawT Apyrne XMBOTHble. Takas  nocregoBaTenbHOCTb
HasbliBaeTcs nuu,esol uernbto; Kakgoe 3BEHO NULLEBOW Lenu
HasblBaeTca mpoghuyeckum yposHem (rped. trophos «nutaHmey).

Temnopan SHERTHA, TERPAROO[AACH TP H QEXaHHHA

IponyueHTE TpagcAnHEE KM HHKH M EREH
}: = - - — .
iy L Ao Y Y

Hetputodars 1 pegyEHTH _1 J*

Temnoean SHELTHA, TELARSU[AACH IR H NEXaHHHA

Puc. 1 ToToK aHeprnmn Yepes TUNUYHYIO NULLEBYIO LiEMNb.

OpraHuamMbl NepBOro TPOPUYECKOrO YPOBHS Ha3bIBAOTCS rep8uYHbIMU rpodyueHmamu.
Ha cywe 6onblyo YacTb NPOAYLLEHTOB COCTaBMIAT pacTeHUs NeCOB U Nyros; B BoAe
3TO, B OCHOBHOM, 3€néHble Bogopocnn. Kpome TOro, npou3BOAUTb OpraHuYeckue
BELLleCTBa MOryT CUHE3ENEHbIE BOAOPOCIN U HEKOTOpPbIE BakTepun.

OpraHn3mbl BTOPOro Tpohn4ecKoro ypoBHsI Ha3bliBaKTCS 11e€p8UYHbLIMU KOHCYMEHMamu,
TPEeTbero TPOOUYECKOro YPOBHS — B8MOPUYHbLIMU KOHCYyMeHmamu v T. A. [NepBuyHbie
KOHCYMEHTbl — 3TO TPaBOSAHbIE XUBOTHblE (MHOMME HacekoMble, MTULbI U 3BEPU HA

cywe, MOSMCKM U pakoobpasHble B BOAE) WM MapasuTbl pacTeHun (Hanpumep,



napasutupyowme rpudsl). BTOpUYHbIE KOHCYMEHTbI — 3TO MMOTOSAHbIE OpPraHU3Mbl:
XUWHUKN nNnbo napasutbl. B TUNWYHBLIX MULWEBLIX LENaX XWULWHWUKW OKasblBalTCA
KpynHee Ha KaXX4oM YpOBHE, a napasuTbl — Mesb4e.

CywectByeT eweé ofgHa rpynna opraHuamoB, HasblBaeMblX pedyuyeHmamu. 3ITO
canpouTtbl (06bIYHO, BakTepun K rpubbl), NUTaAKOLWLMECH OPraHUYECKUMU OCTaTKamMu
MEPTBbIX PacCTEHUA W XKUBOTHbIX (dempumom). [deTpuToM MOryT Takke nuTaTbCcA
XWBOTHble — dempumocgbaau, YCKOpsSs NpoLecc pasnoXeHna octaTkos. [leTputodaros,
B CBOIO ouvepedb, MOryT noegatb XUWHWKW. B oTnuume OT nacTOMLHbIX NULLEBbLIX
uenen, Ha4yMHaKLWNXCS C NEPBUYHBLIX NPOAYLEHTOB (TO €CTb C XXMBOr0 OpraHU4yecKkoro
BELLECTBa), AETPUTHbIE NULLEBbIE LIEMW HAYMHaTCA C geTpuTa (TO eCTb C MEPTBOM

OpraHuKu).

NMuuieBbie Lenu pa3gensiroTcsa Ha ABa Tuna:

= MacTOuuwHas NnuuleBas uenb (uenb BbiegaHuns)

g = e
G B o, E A LI

HAT S KO MBIl &

KpoanKia  SesKm rabIllil | TRABOAAHbIS TpPasorAHbIE
1 1 nruvLbl \ Hace koMb iles \
SIS IV IN NSRRI I B

pacTreH A

Puc. 3. MNuwweBble ceTu.
B cxemax nuweBbix UenerW Kaxablh OpraHMaMm npeactaBfieH  nuTalowmmcs
opraHusmMamm Kakoro-To onpegenéHHoro tuna. [JenctBuTenbHOCTb HAMHOMO CIIOXHee, U

OpraHmn3mbl (OCO6eHHO, XI/ILLI,HI/IKI/I) MOryT nntatbCA CaMbiMW pa3HbIMX OpraHnM3mMamu,



gaxe Un3 pasfinyHbiX MUueBbIX uenen. Takum o6pasoM, niuiesble Lenun

nepenneTaTcs, obpasys nuwesbie cemu.
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Puc. 4 lNpumep akonormyeckon nupamuibi

MuwesBble ceTn cnyxar OCHOBOWM [Ans MNOCTPOEHUS 3KOSI02UYECKUX  rupamud.
MpocTenwmmmn n3 HUX ABNAOTCA nupamMudbl YUC/IEHHOCMU, KOTOpblE OTpaxarT
KONUYeCcTBO OpraHM3moB (OTAeNbHbIX ocoben) Ha KaxgoM Tpoduyeckom yposHe. Ons
yaobcTBa aHanus3a 9TW  KonuyectBa OTOOpaxalTcs NpsAMOYrofibHUKamMu, AnvHa
KOTOpbIX MpPONoOpUMOHanbHa KOMUYECTBY OPraHnM3moB, obUTalOWMX B M3ydaemoun
akocucteme, nmbo norapugpmy I3TOro Kommyectea. Yacto nupamumabl YUCIIEHHOCTM
CTPOAT B pacyéTe Ha eauHuuy nnowaamn (B HaseMHbIX aKocucTtemMax) unu obnvéma (B
BOAHbIX 9KOCUCTEMAX).

B nMpamugax yMcrneHHoCTn AepeBo M KOJNOCOK YYUTLIBAOTCA OANMHAKOBO, HECMOTPS Ha
X pasnuynyto maccy. lNoatomy Gonee yaoobHo mcnonb3oBaTb nupamudsbi buomaccsl,
KOTOpble€ pacCyMTbIBalOTCA HE MO KONMMYecTBy ocoben Ha KaxaoM Tpodhudeckom
YPOBHE, a MO WX cymMmapHon macce. [locTpoeHue nupamug 6Guomaccbl — 6onee
CITOXHbIN U ANUTENbHbLIN MpoLiecc.

Mupamuabl Guomaccbl HE OTpaXarT IHEPreTUYECKOW 3HAYMMOCTU OpPraHu3MoB U He
YUYUTBLIBAOT CKOPOCTb NoTpebneHmns Guomacchl. ATO MOXET NPUBOAUTL K aHOManusm B
BMOE NEepeBEPHYTbIX nNupamui. BbIXoAOM M3 MONOXEHUS SABMSETCA MOCTpOeHue
Hanbornee CINOXHbIX nupamug — nupamud sHepauu. OHM NOKa3biBAOT KONMMYECTBO
3Heprun, npouwleawee 4yepes Kaxabl TPOMUYECKMA YpOBEHb 3KOCUCTEMbl 3a
onpenenéHHbin NPOMEXYTOK BpeEMEHM (Hanpumep, 3a rog — 4tobbl y4ecTb CE30HHblIE
konebaHus). B ocHoBaHwe nupamuabl 3HEpPrMM Yacto [00aBnslT MPSAMOYrofbHUK,
NoKasbIBalOLLMN MPUTOK COMHEYHOW 3Heprun. [upamumabl 3HEprum MNO3BONAIOT
CpaBHMBaTb 3HEPreTUYECKy 3HaYMMOCTb MONYNSAUWA BHYTPU SKOCUCTEMBI. Tak, gons
3HEpruun, npoxogsawen 4Yepes MOYBEHHbIX OakTepuin, HECMOTPST Ha MX HUYTOXHYIO
BMomaccy, MOXeT COCTaBnATb [OECATKM MPOLEHTOB OT o6Wero notoka 3Hepruu,

NpOXoAsiLLEero Yepes NepBrUYHbIE KOHCYMEHTbI.



OpraHun4yeckoe BeLLeCTBO, MPOM3BOAMMOE aBTOTpoaMu, Ha3biBaeTCHa nepsuyHou
npodykyuet. CKOPOCTb  HaKOMMEHUsT  3HepruM  MNepBUYHLIMW  NpPOoayLeHTamu
Ha3blBaeTCHA 8as1080U nep8uUYHOU MPOOYKMUBHOCMbIO, a CKOPOCTb HaKoMmeHus
OpraHM4yecKkux BeLLecTB — yucmod nepsuydyHol npodykmueHocmbto. Bl npumepHo Ha
20 % Bblwe, Yyem UM, Tak Kak YacTb 3HEPrUMN pacTeHus TpaTaT Ha AblxaHue. Bcero
pacTeHus ycBanBarlT OKOSO NPOLLEHTa CONHEYHOW 3HEPrnun, NOrnoweEHHON UMH.

MNpn noemaHuvM oOf4HMX OPraHM3MOB [APYrMMKU BeLecTBO M Muwa nepexogaT Ha
cnegywownn - Tpodmyecknn  ypoBeHb. KonmyecTBO  OpraHM4eckoro  BeLlecTBa,
HaKOMMEeHHOro reTepoTpodamMun, HasbiBaeTcss 8mMopuyHol npodykyuel. [1oCKONbKy
retepoTpodbl AblwaT U BbIAENAT HENnepeBapeHHble OCTaTKN, B KaXKAOM 3BEHe 4acTb
3HEepruun TepseTcd. ATO HaknaablBaeT CyLWECTBEHHOe OrpaHnyeHme Ha ONUHY NULLLEBbIX
Lenen; KonuM4yecTBO 3BEeHbEB B HUX penko 6biBaeT Oonbwe 6. OTMeTuM, 4TO
a(PPeKkTNBHOCTL MepeHoca 3HEepPrun OT OAHUX OPraHu3MoOB K OPYrMM 3Ha4uUTernbHO
Bbllle, 4Yem 3(PPEKTUBHOCTL MPOU3BOLACTBA MepBUYHON npoaykumn. CpeaHsas
3(P(PEeKTUBHOCTb MepeHOoCa 3HEPrMnm OT pacTeHUs K >KMBOTHOMY COCTaBfseT OKOMo
10 %, a oT XuBOTHOro K XMBOTHOMY — 20 %. OObIMHO pacTuTenbHaa nuwa
9HepreTM4eckn MeHee LeHHa, TaKk Kak B Hen coaepXutca Oonblioe Konnm4ecTtBo
Lenniono3bl U ApeBECUHbI, HE NnepeBapnBaeMblX 6ONbLUNHCTBOM XUBOTHbIX.

N3yyeHne npoayKkTMBHOCTM 3KOCUCTEM BaXKHO AN UX paLMOHanNbHOro MCNonb30BaHUS.
OPPEKTUBHOCTL IKOCUCTEM MOXKET ObiTb MOBbILEHA 3a CYET NOBbIWEHUS
YPOXaNHOCTKN, YMEHbLUEHUA MNOMEeX CO CTOPOHblI APYrnux OpraHusmoB (Hanpumep,
COPHSIKOB MO OTHOLUEHUD K CEeNbCKOXO3ANCTBEHHbIM KyrbTypam), WCMNOMNb30BaHUS
KynbTyp, 6onee npncnocobneHHbIX K YCNOBUAM OaHHOW 3KOCUCTEMbI. 10 OTHOLLEHUIO K
XXMBOTHbIM HEOBXOAMMO 3HaTb MakCUMarbHbI YpOBeHb A06blYM (TO €CTb KONMMYecTBO
ocoben, KOTOopble MOXHO WU3bATb U3 NONyNAUMUM 3a OnpederiéHHbIA MPOMEXYTOK
BpemeHu 6e3 yuepba ana e€ ganbHenwen NnpogykTMBHOCTH).

KpuTepum oLeHKkn BHeayaMTOPHOM (CaMOCTOATENbHOM) paboTbl

MpoueHT | Bann Kputepuun oueHnBaHus
pesynbTa | (oueH

TUBHOCTM | Ka)

90-100% | 5 — rnybokoe wu3ydyeHue y4yebHOro marepuana, nutepaTtypbl U
HOPMaTUBHbIX aKTOB MO BOMPOCY;

— NpPaBWIbHOCTb  (POPMYNMUPOBOK, TOYHOCTb  OMNpedeneHus
NOHATUN;

— nocrieaoBaTeribHOCTb U3JTOXKeHUA MaTepuana,




000CHOBAHHOCTL WU apryMmeHTnpoBaHHOCTb BbIBOJ OB,
npaBuUIIbHOCTb OTBETOB Ha AOMOJIHUTENIbHbIE BOMPOCHI,

CBOEBpPEMEeHHOCTb BbINONMHEHUA 3a4aHUA.

70-89%

NoNHoOTa M NPaBUIbHOCTb U3NOXEHUSI MaTepuana;
He3HaunTenbHble HapyLLUeHns nocrnenoBaTenbHOCTU
N3IOXEHUS;

HETOYHOCTU B OornpeaeneHnmn NoHATUN;

060CHOBaHHOCTb BbIBOAOB NPUBOAUMBIMU NPUMEPaMU;
NpaBUNbHOCTb OTBETOB Ha JOMNONMHUTENbHbLIE BOMPOCHI;

CBOEBPEMEHHOCTb BbINONMHEHUA 3a4aHNA.

50-69%

3HaHMe W MOHMMaHWE OCHOBHbIX MOMNOXEHUA Yy4ebHOoro
martepuana;

Hanuyne oNMBOK NPU U3NOXEHUN maTepuana;
HerocnenoBaTenbHOCTb U3MNOXEHUs MaTepuana;

HanMyne owmnboK B ONpeaeneHnn MOHATUIA, HencKaxatoLmx

NX CMbICIT;

HeCcBOeBpPEMEHHOCTb BbIMOJTHEHUNA 3adaHUA.

0-49%

He3HaHWne, HEBbINOSIHEHNE UM HEMpPaBUITbHOE BbIMNOSTHEHUE
B6onblen Yyactn yuebHoro matepunana;

ownbkn B POPMYNMPOBKE ONpeneneHnin, uUckaxarowme nx
CMbICHT;

BecnopsgodHOe 1 HeyBepeHHOe N3NOXeHe matepuana;
OTCYTCTBUE OTBETOB Ha AOMOSTHUTENbHbIE BOMNPOCHI;
OTCYTCTBME BbIBOOOB U HECMOCOBOHOCTb MX CHOPMYNUPOBATb;

HEBbINOJIHEHNE 3a4aHNA.




