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MosicHuTenbHadA 3anucka

MeToanyeckme pekomeHgaumMm no  yyebHOM  gucumnivHe  TPyaoBOE  MpaBo
npedHasHayeHbl A9 BbIMOMHEHMA  caMoCToATeNnbHOM  paboTbl  obyyawwmumucs Mo
cneymanbHocTaMm: 19.02.11 TexHonorna NpoaykToB NUTaHUA U3 PaCTUTENBHOMO CbIpbA.

CamoctoaTenbHass paboTa BbINOMHAETCA MO 3adaHulo W NpU  MEeTOANYECKOM
pykoBoACTBe npenoaasaTtens, Ho 6e3 ero HenocpeaCTBEHHOIO y4acTus.

Llenbto camocTtodaATenbHon paboTbl siBRseTcs oBnageHne obyyallmmcs yMeHUSMU
paboTaTb C WUCTOYHMKamMK, 0606LIEHMs K aHanm3a ydYebHoro matepuwana, apryMeHTauuu
CcOBCTBEHHOM TOYKM 3pEHMS.

MeToanyeckme pekoMeHZauun Mo CamMoCTOATENbHOM paboTe CTyAEeHTOB cogepxaT
MaTepuanbl 451 NOArOTOBKN K NIEKLWNOHHBIM, NPAKTUYECKUM 3aHATUAM, K dOpMam TEKYLLEro m
NPOMEXYTOYHOrO KOHTPONS.

MpeanoxeHHble B pekoMeHJauusax 3adaHus  MO3BONMAT  YCNEewHO OBnajeTb
npodeccuoHanbHbIMU 3HAHUAMWN, YMEHUAMU N HABblkaMW, U HanpaeneHbl HAa POPMUPOBaHNE

06LLMX 1 NpOodecCUoHanbHbIX KOMNETEHLMIA:

Ne | Buag camocTtositensHom paboThl dopma KoHTpons Makcumans
n/n Hoe
KOI-BO
6annos
1. PaboTa ¢ uctodHnkamm YCTHbIA OTBET Ha 3aHATUN 5

CocTaBneHune aHHoTauMn

2. CocTaBneHne onopHoro KoHcnekta | OnopHbIA KOHCNEKT 5

3. CocTtaBneHue cpaBHUTeNbHOW | CpaBHUTENBbHAA Tabnuua 5
Tabnuusbl

4. JTabopaTopHble paboTbl MMCbMEHHbIN OTYeT 5
PeweHne 3agav NMncbMeHHbIN OTBET

6. YvyacTtne B CTyOeH4Yeckux | YyacTtue B onumnuagax | 5
onumMmnuagax. MYHULMNANbHOrO,

pernMoHarnbeHoro,

Bcepoccuinckoro ypoBHs.

Mpwn BLINONMHEHUN CcaMOCTOSITENbHOW pPaboTbl  OOy4YalLWMINCA CaMOCTOSTENBHO
ocyllecTBnsieT cbop, u3yyeHMe, cUCTEMATU3aUMIO W aHanuM3 WHdopmauuu, a 3aTem

ochopmnsieT MHOPMAaLMIO 1 NPeACcTaBNsSeT Ha OLEeHKY NpenogaBaTens Unu rpynmbl



MeToguyeckue pekomeHgaumm no pabore ¢ ICTOYHUKAMU

Pabota ¢ MCTOYHMKaAMM OCYyLWECTBAAETCA C Uenbio npuobpeTeHus obydvarommcs
HaBbIKOB CaMOCTOATENbHOrO u3yyeHnsa y4vyebHoro matepuana. Pabota € MCTOYHMKaMK
ABNAETCA BaXXHOW COCTaBMAOLEN NMPY NOATOTOBKE K 3aHATUSIM.

[ns noarotoBkM K YCTHOMY OMpocy HeobxoaMmo npoynTaTb TEKCT WCTOYHUKA,
BblAENUTb FMaBHOE, COCTaBUTb MilaH OTBEeTa, MOBTOPUTb TEKCT HECKONbKO pa3. Ha yyebHom
3aHATUN NOSMHO, TOYHO, [AOCTYMHO, MPaBWIbHO, B3aMMOCBSA3AHO W JIOTUYHO W3NOXUTb
mMaTepuarn, UnncTpupysa Nnpy Heo6xoaMMOCTN NpUMepamu.

PaboTa ¢ MICTOYHMKOM MOXET BbITb NpeasiokeHa B popme aHHOTUPOBaHUSA. AHHOTaLUUS
no3BonsieT cocrtaBuTb 0600LieHHOe npeacTaBneHne 06 WUCTOYHMKE. [na cocTaBneHus
aHHOTauun Heobxo4MMO OTBETUTbL Ha CrieayoLLme BONnpochi:

1. dammnusa aBTopa, NOSIHOE HanmMeHoBaHMe paboTbl, MECTO U roa N3aaHus.
2. Bua nspaHns (ctaTbs, y4ebHuK, n np.).
3. Llenu n sagayn nsganus.
4. CTpyKTypa U3gaHus n kpaTtkmin 063op cogepxaHnsa paboTbl.
5. OcHOBHble NpobeMbl, 3aTPOHYTbIEe aBTOPOM.
6. BbiBOAbI 1 NpeanoXxeHns aBTopa Nno peLleHnto BblAeNeHHbIX Npobnem.
MCTOYHMK aHHOTMpOBaHMS onpedensieT npenogaBaTesflb, OH e OueHuBaeT

aHHOTauUMo, COAHHYO B MMCbMEHHON dhopMme.

MeToaunyeckue pekomeHgaLum no COCTaBIEHMIO ONOPHOro KOHCNEKTa
OnopHbIA KOHCNEKT COCTaBNsSeTCA C Lenbio 0606LWeHns, cuctemaTnadaumm n KpaTkoro
n3noxeHmsa umHdopmaumm. CocTaBneHne OMnopHOro KOHCMNekta cnocobctByeT OGonee
GbICTpOMY 3anoMmnHaHMIO y4ebHoro matepuana.
CocTaBneHve onopHOro KOHCMeKTa BKMOYaeT cneayoLlmne oencTBus:
N3yyeHune TekcTa yuebHoOro matepmana.
OnpepneneHne rmaBHOro U BTOPOCTENEHHOIO B aHanM3npyemMoM TekcTe.
YcTaHOBEHWe NorM4eckon nocnenoBaTenbHOCTU MeXAy 3fieMeHTaMu.
CocTaBneHne xapakTepuCcTUKM aNnemMeHToB y4ebHOoro matepumana B KpaTkon oopme.

BbiGop OnopHbIX CUrHanoB Ansi paccTaHOBKN aKLEHTOB.

o gk wbd e

OdopMneHne onopHOro KOHCMNeKTa.

OnOPHBbIN KOHCMEKT MOXeT ObITb NpeacTaBneH B BUAE CXeMbl C UCMOMb30BaHWEM
CTPenoK Ans onpeneneHns CBA3N MeXAy anemMeHTaMu; CUCTEMbl FeoMeTpUYeckux uryp;
NOTNYECKON NECTHULBI 1 T.A.

OLEHKOW OMOPHOTO KOHCMEKTa MOXET CMYXUTb Ka4ecTBO OTBETa, Kak CaMoro CTy[eHTa,

TaK N Opyrnx CtygeHToB €ro Mncnosjib3oBaBLUUX. I'IpenouaBaTenb TaKKe MOXET NpoBepuTb



OMOpPHbIE KOHCMNEKTbI, cAaHHble B NUCbMEHHON dhopMe. [lonyckaeTcs NnpoBeAeHMe KOHKypca Ha
caMblii NyYLIMI KOHCMEKT MO CreaylwuM KPUTEPUSIM: KPaTKOCTb (POPMbl; FIOMMYHOCTb

N3NOoXeHNA; HarmAaaHoOCTb BbIMOJNTHEHNA; YHUBEPCAIIbHOCTb COAEPXKaHUA.

MeToaunyeckue pekoMeHAALMM NO COCTABNEHUIO CPaBHUTENbHOM Tabnuubl

CpaBHuTeNbHaa Tabnvua CcoCTaBnsieTCs C LEenbl BbIIBNEHUS CXOACTB, OTIMYUN,
NPenMyLLIeCTB M HEAOCTATKOB aHanM3npyemMbiX 06 bEKTOB.

KpuTepum ans coctaBneHus cpaBHUTENbHOW Tabnuubl npeanaraet npernogaBaTenb.
CTyqeHT, caMOCTOSITENbHO CCOPMYNMPOBABLUMA KPUTEPUM ANS CPaBHEHMWS, MorydaeT
AONONHUTENbHbIE Gannbl.

MNMpoBepka M oLEeHKa CPaBHUTENbHOW Tabnuubl OCYLLECTBRSIETCA npenogasBaTenemM B

NMCbMEHHOW hopme.

MeToaunyeckme pekoMmeHAaLMM NO BbIMOSTHEHUIO NPAKTUYECKUX paboT

1. MoaroToBKy K KaOoOMy MpaKTUYECKOMY 3aHATUI0O CTyAEeHTbl MPOBOAAT MO Yy4ebHUKY,
3anucsam B pabounx TeTpagsx u pykoBOoACTBY K MpakTU4ecknum pabotam.

2. PaboTbl 0hopMnsoT YepHUNamy OQHOrO LiBeTa akKypaTHbIM U pa3bopyuBbIM MOYEPKOM.
FeomeTpuyeckne NOCTPOEHUsI crnedyeT BbIMOMHATL KapaH4aloM C MOMOLLbI YEPTEXHbIX
WNHCTPYMEHTOB.

3. Bce paboTbl BLINOMHAKOTCA B TETpaau ANA NPaKTUYECKUX 3aHATMI, oTMedyaeTcs aaTta,
HOMep, Ha3BaHWe NpakTU4Yeckon paboThbl, Lierb, KpaTkoe
onucaHune 1 KpaTkue BbIBOAbI.

4. MpucTynas K BbINOMHEHUIO, BHUMATENbHO U3yunTe MeToamYeckme ykasaHus K pabore.

5. Yaenute BHMMaHne Bonpocam Ans CaMOKOHTPONS.

MpakTuyeckass pabota cuMTaeTcsi BbIMNOMIHEHHOMW, €CNM OHa COOTBETCTBYET KpuUTepusim,
yKasaHHbIM B npakTtuyeckon pabote. Ecnv cTygeHT nmeeT nNponycku NpakTUY4eCKUX 3aHSTUN
NO YBaXWUTENbHOW WU HEYBaXWUTENbHOW MNpUYMHE, TO BLINOMHAET paboTy BO BpeMs
KOHCYInbTauWn, OTBEAEHHbIX rpynmne no JaHHON AUCUUNIINHE.

K npomexyToyHOM aTtTectaumm no AUCUMNIMHE CTYAEHT [OMycKaeTca npu  yCrioBUM
BblNosiHeHUs 6onblen Yyactn (80%) NpeayCcMOTPEHHbIX NPOrpamMMOKn NpakTUYecknx paboT Ha

OLIEHKY HE HWXe «yOOBNeTBOPUTENbHOY.

3apaHua anAa camocToATerIbHOW paboThbl



MpakTnyeckasn pabota Ne 1
CpaBHeHNe CTPOEHUS KNETOK PACTEHUN N XKUBOTHbIX
Llenb: 03HakOMUTLCA C OCOBEHHOCTSAIMIN CTPOEHNSA KNETOK PACTEHUIN U XKUBOTHBIX OPraHN3moB;
nokasaTtb NpuvHUUNuanbHoe eANHCTBO UX CTPOEHMUSI.
Xopa 3aHATuUS:
1. N3yunTb KpaTkme TeopeTuyeckmne CBeaeHUs;
2. BbinonHuTb 3agaHus;
3. Coenatb BbiBOA MO paboTe;

4. MoaroToBuUTb 3aWMTy paboTbl MO KOHTPOMbHLIM BOMpPOCAM.

KpaTkue TeopeTnyeckne ceeieHns:

CxoacTBO B CTPOEHUM KNETOK aykapuoT. Cenvac Henb3d C NOMHOW YBEPEHHOCTbIO CKa3aTb,
Korga v Kak BO3HMKNa Ha 3emrie Xu3Hb. Mbl Takke TOYHO He 3HaeM, Kak nuTanucb nepeble
XmBble cyuwlectBa Ha 3emne: aBTOTPOHO unu retepotpodpHo. Ho B HacTosuiee Bpemsa Ha
Hallen nnaHeTe MUPHO COCYLLECTBYIOT NpeaCcTaBUTENMN HECKOMbKNX LLapCTB XMBbIX CYLLECTB.
HecmoTpsa Ha 6ornblioe pasnuyne B CTpoeHUM U obpase XU3HU, OMEBUOHO, YTO MeXay HUMU
cxoAcTB Bonblue, YemM pasfivMynmn, N BCe OHU, BEPOATHO, MMEKT OBLIMX NPeaKoB, XUBLLUMX B
panekon apxenckon ape. O Hanuumm oOWMX «aedywek» u «babywek» cBuaeTenbcTByeT
uenoin psg obwmMX MNPU3HAKOB Yy KIETOK 3yKapuoT: MPOCTENWINX, PacCTEHUn, rpuboB wu
XMBOTHbIX. K 3TUM Npu3aHakam MOXXHO OTHECTH:

obwnn nnax CTPOEHUA KINETKN:

Hanuyne KneTo4YHon MeMopaHsl,

- uuTonnasmbl, SApa, opraHoONaoB.;

- MpUHUUNManbHOEe CXoACTBO NPOLECCOB OOMeHa BELLECTB U SHEPTUUN B KIETKE;

- KOOMpOBaHWE HacneacTBEHHON MHAOPMAaLIMKN MPU MOMOLLIM HYKNENHOBbLIX KUCIOT;

- ©[MHCTBO XMMWYECKOro COCTaBa KIeToK;

- CXOfHble NPOoLEecChl AeNeHUs KNeTOoK.
Pasnuuuns B CTPOEHUM KNETOK PACTEHUI U XXUBOTHbIX.
B npouecce aBoniouuu, B CBSA3M C HEOAMHAKOBLIMU YCIMOBUSIMM CyLLIECTBOBAHMS KINETOK
npeacTaBUTENen pPasnuUYHbIX LIAPCTB XMBbIX CYLIECTB, BO3HWUKNO MHOXECTBO OTMUYUINA.
CpaBHUM CTPOEHUE U XUIHEAEATENbHOCTb KNETOK PacTeHUI N XXMUBOTHLIX. [NaBHOe oTnuyne
MexXay KneTkamu 3TMX ABYX L@pCTB 3aknoyaeTcsl B cnocobe ux nutaHus. KneTku pacteHui,
coaep)kallume XnoponnacTbl, ABAATCS aBTOTpodamMu, T. €. CaMn CUHTE3MPYIOT HeobXxoanMble
ONS XKU3HeOesaATeNnbHOCTM OpraHMYeckne BeLLecTBa 3a CYET JHEprum cBeTa B Npolecce
doTocnHTe3a. KneTku XMBOTHBIX — reTepoTpodbl, T. €. UCTOYHMKOM yrnepoaa Ans cuHTesa

COOCTBEHHbIX opraHnM4yeckmnx BewectTB AJid HUX HABIAKOTCA OpraHn4eckmne BellecTBa,



noctynawwme ¢ nuwen. OTU Xe NULeBble BeLlecTBa, Hanpumep yrnesoAbl, CriyxaTt Ans

XMBOTHbBIX MCTOYHUKOM 3SHeprmn. ECTb M UCKNIOYEHUN, TaKne KaK 3eneHble XXIyTUKOHOCLbI,

KOTOpble Ha CcBeTy CrnocobHbl K OTOCUHTE3Yy, @ B TEMHOTE MUTAKTCA [OTOBbIMU

opraHmyecknmm BewecTBamu. [na obecnevyeHnss HOTOCUHTE3a B KIETKAxX pacTeHun

cogepxarcsa nnactnabl, Hecywme Xnopodunn u apyrne NUrMeHTbl.

KneToyHasi Teopus BKOYAET CrieayoLmMe OCHOBHbIE NOSTOXEHUS:

1. Knetka — oanemeHTapHas eauHULA KMBOro, crnocobHas K CaMOOBGHOBMEHMIO,
camoperynsiuMMm 1 CaMOBOCMNPOM3BEOAEHUIO 1 SABNAKOWANCA eOVHULEN CTPOEHUS,
PYHKLUMOHNPOBAHUA U Pa3BUTUS BCEX XKMBbIX OPraHN3MOB.

2. KneTkn BCEX XXMBbIX OPraHW3MOB CXOAHbl MO CTPOEHWI0, XMMWUYECKOMY COCTaBy W
OCHOBHbIM NPOSIBNIEHUSIM XU3HEAEATENBHOCTM.

3. PasMHOXeHWe KNeToK NPpoucXoauT NyTeMm AeneHns UCXOAHON MaTepPUHCKOW KNeTKM.

4. B MHOrOKNEeToOYHOM OpraHuame KneTKU CcreumanusupyloTcs no qyHKUMAM 1 oGpasyioT
TKaHW, W3 KOTOPbIX MOCTPOEHbI OpraHbl U WX CUCTEMbI, CBSI3aHHblIE MeXxay CcoboMu
MEXKNEeTOYHbIMU, r'yMOpanbHbIMU U HEPBHbLIMU

Xopn paboThbl:

1.3agaHna onsa camocToATENbHOMO BbINMOMHEHUS:

1. CpaBHuTb kneTkn Mexay cobon, 3apucoBaTtb MX, 0603HAYUTL UX OpraHoWAbl U YacTu
KNeTKN.

YKMBOTHas Knetka: nrasmaTtumyeckas MeM6paHa; NMMHOLIETO3HbIE NMY3bIPbKK, LUWTOMIa3Ma,

SA0PO; SOPLILWKO; SAEPHbIN COK; XPOMOCOMbI; KNeTouHbIn LeHTp; AINC; pubocombl; Annapat
["oNbaXu; NM30COMbI; MUTOXOHAPUW; BKIKOYEHUS

PactutenbHasi KNneTka: KnetovHasi CTeHKa; nna3martunyeckas MeM6paHa;

A0PO0; SAEPHbIN COK; XPOMOCOMbI; LMTONNasma; KnetouHbln ueHTp; AMC; pubocomsl; Bakyornb

C KNeTo4YHbIM COKOM; XJ10pOMnJiacCTbl; BKIMKOYEHUA; NOPbI
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2. CxoAcTBa v pas3nuuus 3aHecuTe B NpeanaraemMyto Tabnuuy:

CxopcTBa: Pasnunuuns:
1. PacTtutenbHas: PKnBoTHas:
2. 1. 1.
3. 2 2.
4. 3. 3.
5. 4 4.
.o
3. CpaBHeHUe KNeToK pacTEHUIN U KUBOTHbIX
Mpu3Hakm KneTtka pacteHun [Knetka KMBOTHbIX

. Cnocob nuTtaHug

. KnetoyHasa cteHka

. Mnactuabl

. CuHTE3 AT®

. 3anacHol yrnesop,

1
2
3
4. Bakyonu
S
6
7

Cnocob6  xpaHeHuMss  nuTaTenbHbIX

BeLleCTB

8. LleHTpronu

9. leneHune




Bonpocs! 4ns caMokoHTpons:
1. B 4ém npuumnHa cxoacTBa U pas3nuums PacTUTENbHON U XKUBOTHOW KNETKMU.
2. MonblTanTecb 0OGBLACHUTL, KaK LLMa 3BOMOLUMSA PACTUTENBLHOM M XXMBOTHOW KMNETOK.

3. BbINULLNTE OCHOBHbIE MOMOXEHMSA KNEeTOYHOM TEeopuUn.

OTMeTbTe, Kakoe 13 MNONOXKEHUN MOXHO 060CHOBaTL NpoBeAeHHON paboToMN.

Pas3gen 1 YyeHue o knetke

Tema «OBMeH BeLECTB 1 NpeBpaLLeHNe SHEPTUUN B KINETKEY.

MPAKTUYECKAA PABOTA Ne 2
PelwweHune 3agay no teme: «HyknenHoBble KNCOTbI».
Llenb: HayuuTbCs  NPUMEHATb  TeopeTudeckue  3HaHus  (MCnonb3oBaTb  MPUHLMN
KOMnremeHTapHoOCTU 1 npasuno Yapracdda) onsa pelwweHus 3agad no teme «HykneumHoBble
KMCNOTbI», MOLENUPOBaThb NPoLecc nepefayn HacneacTBeHHON MHGopMaunmn, opmMmpoBaTh
YMEeHWe CpaBHMBaTb N aHanNM3npoBaThb.
O6opynoBaHue: cripaBoYHble JaHHbIE.
CnpaBo4Hble AaHHbIE:
- OTHOCUTENbHas MOJIEKYNisipHaa Macca OAHOro HykneoTuga npuHumMaeTca 3a 345
r/monb
- MoJeKynspHas Mmacca ogHon aMuHokucnoTel — 110-120 r/monb
- paccTtosHWe Mexgy Hykneotugamu B uenu Mornekynsl OHK (= pgnvHa opgHoro
Hykneotnaa) - 0, 34 Hm
- KOMMneMeHTapHOCTb Hykneotngos: A=T; =]
- npasuna Yapradda:
2(A)=2(T)
2 (M=)
2(A+I) =3 (T+L)
> - 3HaK CyMMbl
- uenn OHK yagepxuBaloTCca BOAOPOOHLIMU CBSA3SIMU, KOTOpble ObpasylTca mexay
KOMMNIeMeHTapHbIMW a30TUCTbIMU OCHOBaHUSMWU: afleHUH C TUMWHOM COEOUHSAITCH

OByMA BOOOPOAOHbIMU CBA3AMU, @ T'YaHUH C LUTO3MHOM - TPEMA.

Mpumep Ne1. Ha cparmeHte opgHon Hutm  [OHK  Hykneotmabl  pacnoniokeHbl B
nocneposatenbHocTn: A-A-I-T-U-T-A-U-I-T-A-T.




OnpepnenvTte NpoLeHTHOE coaepXXaHue BCceX HYKNeoTUAO0B B 3TOM reHe U ero AnuHy.
PeweHwve:

1) pocTpamBaem BTOPYHO HUTb (MO MPUHLMIY KOMIMIEMEHTAPHOCTHN)
A-A-I-T-U-T-A-U-I-T-A-T

T-T-U-A-I-A-T-I-4-A-T-A

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

24 — 100%

8 —Xx % otcropa: x = 33,4%

3)> (A+T+U+N=24, m3Hnx > (N =4 = > ()

24 — 100%

4 — x% otcropa: x = 16,6%

4) monekyna AHK gByuenoyeyHas, nO3TOMYy ANWHA reHa paBHa anvHe ogHoum uenu: 12 < 0,34
= 4,08 (Hm)

Mpumep Ne2. B monekyne OHK Ha ponto umMtmaunoBbix HykneoTtngoB npuxogutca 18%.
OnpegenuTte NpoUeHTHOEe coaepxaHune apyrmx Hykneotngos B aton HK.

PeweHue:

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

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

Mpumep Ne3d. B monekyne HK obHapyxeHo 880 ryaHMnoBbIX HyKNeoTUa0B, KOTopble
coctaBnsaoT 22% ot obuiero yncna Hykneotmaos B aTon [HK. Onpeaenure:

a) CKOMbKO ApYrnx Hykneotuaos B aTton [HK?

6) kakoBa AsiMHa aToro pparmeHTa?

PeweHuve:

1) >(IN)=>(U)= 880 (a10 22%)

Ha ponto gpyrux Hykneotngos npmuxoantca 100% - (22%+22%)= 56%, T1.e. no 28%
[ns Bbl4MCNEHMS KONNMYECTBA 3TUX HYKITEOTUAOB COCTaBMsiEM

nponopuuto 22% - 880

28% - x oTcroga: x = 1120

2) ansa onpegenenunsa anuHel JHK Hy>XHO y3HaTb, CKONbKO BCEro HYKNeoTMAOB coaepXntcs B 1
uenu:

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

2000 - 0,34 = 680 (HMm)



Mpumep Ned. laHa monekyna OHK ¢ oTHocuTenbHon monekynspHon maccon 69000, n3 Hux
8625 npuxoOnTca Ha [0  afeHUnoBbIX HYKNeoTUAoB. Hanmgute KonmMyecTBo BCeX
Hykneotugos B aton AHK. Onpegenute anvHy atoro parmeHTa.

PeweHue:

1) T.k. oTHOCUTENbHAA MOMEKYNsipHash Macca OAHOro Hykneotvga npuHumaeTtca 3a 345
r/morb, TO

69000 : 345 = 200 (Hykneotnpos B [HK)

8625 : 345 = 25 (apgeHunoBbIX HykrneoTuaos B aton [HK)

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

3) 200 HykneoTnOoB B ABYX Lensax => B ogHon — 100.

100 - 0,34 = 34 (HMm)

Mpumep No5 [ee uenu OHK yaepxusatotca gpyr npoTvB Apyra BOLOPOAHbLIMU CBSA3SIMU.
Onpegenute 4ucno [AOBOWHbLIX M TPOWHbBIX BOAOPOAHbIX cBA3en aton uenn [OHK, ecnu
N3BECTHO, YTO HYKNEOTNAOB C TMMMHOM — 18, ¢ unTo3mHOM — 32 B 06emnx uenax AHK.
Peluenne:

1) TUMMH C afleHNHOM COEeaUHAKTCA ABYMS BOAOPOAHBIMU CBA3AMU. Ecnn HykneoTnaos ¢
TUMUHOM — 18, TO aAeHNNOBbLIX HYKNeoTUaoB Toxe 18. CnegoBaTenbHO, MEXOY HAMM
BO3HMKaeT 18 ABOWHbLIX BOOOPOAHbLIX CBA3EN.

2) LUNTO3MH C ryaHMHOM COEOUHSATCA TPEMS BOOOPOAHbLIMU CBA3AMU. ECriv HyKNeoTnaos ¢
LUMTO3NHOM — 32, TO C ryaHUHOM Toxe OyaeT 32. 3HaunT Mexay HAMKN BO3HUKaeT 32 TpOorHbIe

BOAOPOAHbIE CBA3MN.

3agaym ons camocTosTenbHON paboThl

3apava Ne1.

Ha dparmeHTe ogHon HUTKM [OHK HykneoTuabl pacnonoXxeHbl B nocnegosatenbHoCcTU: A-A-I-
T-U-T-A-U-I-T-A-T. Onpegenvte npoLeHTHOE coaep)KaHne BCEX HYKNEOTUA0B B 9TOM FeHe U
ero AnvHy.

3apaya Ne2.

B monekyne OHK Ha gonio uutngunosbix HykneotuaoB npuxogumtca 18%. Onpegenute
NPOLEHTHOE coaepXXaHne apyrnx Hykneotunaos B aton [HK.

3apgaya Ne3

B monekyne JHK o6HapyxeHo 880 ryaHnnoBbIX HYKNeOTUAOB, KOTOpble cocTaBnsatoT 22% oT
obuiero umcna HykneoTtuaos B aton [HK.

Onpepgenute: a) CKONbKO ApYrux Hykneotnaos B aton HK?



6) kakoBa AniMHa aToro pparmeHTa?

3agada Ne4. [laHa monekyna [OHK ¢ oTHocutenbHom mornekynapHon maccon 69000, n3 Hux
8625 npuxoguTca Ha OO0 afdeHWNoBbIX HyKNeoTuaoB. HanauTe KonmMyecTBO BCeX
Hykneotugos B aton AHK. Onpegenute gnvHy aToro parmeHTa.

3agadya Ne5. B monekyne OHK TumuHoBble HykneoTtugbl coctaBnawT 10% oT obuwiero
konuyectea. OnpenennTb NPOLIEHTHOE coAep)KaHMe ApYrux BUOOB HYKNeOTUO0B.

3apgada Ne6. Onpepenute gnvHy dparmenta OHK, ecnn ee uenoyka coctout mn3a 350
ryaHmnoBbixX 1 300 TUMWUHOBBIX HYKNEOTNOOB.

3agada Ne7. B monekyne OHK HaxoguTtcs 1250 HykneoTMaoB € TMMMHOM, YTO COCTaBnisieT
20% oT ux obuwero yncna. OnpegenuTe, CKONbKO HYKNEOTUAOB C af€HWHOM, LIUTO3UHOM U
ryaHMHOM cofepxuTtca B otaenbHocTn B Mmonekyne AHK. OTtBeT nosicHuTe.

3agada Ne8. B coctaB monekynbl [HK BxoguTt 286 ryaHunoBbIX HykneoTuaa, a Macca BCex
TUMUHOBbLIX HykneoTuaoB coctaenseT 28980. Onpegenurte KONMMYECTBO BCEX HYKNEOTUAOB U

MonekynapHyto maccy mosnekynol AHK.

Pasgen 1. YuyeHune o knetke

Tema «OOMeH BeLLeCcTB U NpeBpaLleHne 3HEPTUM B KITETKEY.

NMPAKTUYECKAA PABOTA Ne 3

PeweHune 3agay no teme: «OOMeH BeLlecTB»

Llenb: npogomkuts ¢opmupoBaHMe 3HaHuM 0O OCHOBHOM npouecce obmeHa BewecTB —
6uocuHTese 6Genka; 06 OCHOBHbIX 3Tanax 3HEPreTMYyeckoro obMmeHa; MCnonb3ys
TeopeTnyeckmne 3HaHusa no teme «OBMeH BeLecTBy, OTpaboTaTb YMEHUS yyalmuxcsa pewaTb
3a7a4n No MONEeKynsipHON reHeTuKe.

O6opynoBaHue: Tabnuua reHeTUYeCKoro koga, Tabnuua ¢ NonHbLIMM Ha3BaHMAMU ABaguaTu
aMUHOKNCIOT, BXOASALWMX B cocTaB 6enkoB.

Tabnuya eceHemu4yeckozo Koda

BTtopoe ocHoBaHue
MepBoe TpeTbe
OCHOBaHue OCHOBaHue

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

deH Cep Tup Linc Y (A)
Y (A) deH Cep Tup Linc U (N

Nen Cep - - A (T




Nen Cep - Tpu (L)
Ien Mpo e Apr Y (A)

() Ilen Mpo e Apr U (N
Nen Mpo nH Apr A (T)
Ilen Mpo mH Apr (L)
Nne Tpe AcH Cep Y (A)

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

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

[leaOuyamb amuHoKuciom, exodsuux 8 cocmaes besikos

Cokpaly,. Ha3B. AMUHOKMCIIOTa Cokpaly. Ha3B. AMUHOKMCIIOTa

Ana AnaHuH Nen NenumH

Apr ApPrvHuH JIns JInaumH

AcH AcnaparuH Met MeTOHUH

Acn AcnaparvHoBasi K. Mpo MponuH

Ban BanuH Cep CepuH

e MetngmH Tup TUpo3uH

nn MMuumH Tpe TpeoHuH

nH MmytamuH Tpu TpuntodaH

My MmyTamuHoBas K. deH deHnnanaHuH

Une N3onenuymH Linc LincrtenH

TeopeTnyeckne ceegeHna

[eH— 310 yuactok [OHK, koaupyrowmi onpegeneHHbin 6enok. Manenwee un3MeHeHue
cTpykTypbl [OHK BegeT k wmameHeHuMsim ©Oenka, 4TO B CBOK oO4Yepedb W3MEHSET LUenb
BMOXMMMYECKMNX PEaKUMInN C €ro y4acTUeM, ONpPeaensoWmMx TOT UM UHOW NPU3HAK UN CEPUIO
NPWU3HaKOB.

MepBuyHas cTpyktypa 6enka, T.e. NOCnegoBaTeNlbHOCTb AMMHOKUCIIOTHBLIX OCTaTKOB,

3awundposaHa B [HK B Bnae nocnenoBaTenbHOCTM a30TUCTbIX OCHOBAHUM ageHunHa (A),



TMmuHa (T), ryanunHa () u uyutosmHa (Ll). Kaxgass ammHOKMCNOTa KogupyeTcsi O4HOW unu

HEeCKOJTIbKMMU nocrnenoBaTesibHOCTAMU U3 TPEX HYKINMEeOoTUA0B — mpurnsiemamu (koQoHamu).

CwuHTesy 6enka npegwecTtByeT nepeHoc ero koga ¢ AHK Ha nHdpopmauymnoHnyto PHK (MPHK) —

MmpaHCcKpurnuus. |_|pl/l TpaHCKpuUnuunm BbINOJTHAETCA npuHUMN OOMOJTHEHUA, nin

komnnemeHTapHoctu: A, T, I n L B [JHK cooTtBeTcTBYIOT Y (Ypauun), A, U un T B nuPHK.
HenocpeactBeHHO cuHTe3 Genka, wnNu mpaHcasuus, nNPOUCXOAUT Ha  pubocome:
aMUHOKMCNOTbI, NOAHOCMMblE K pubocome cBommm  TpaHcnopTHeiMn PHK  (TPHK),
COeAMHSATCA B NONMNEeNTUAHYo Lenb 6enka coOoTBETCTBEHHO Tpunnetam ocHoBaHun MPHK.
OpHo3HayHasa cBA3b Mexay nocnegoBaTenbHOCTAMMU Hykrneotuaos B AHK n amuHokucnoT B
nonunentuaHonM uenn 6enka no3BONsSeT MO O4HOM W3 HUX onpefenuTb Apyryt. 3Has
nameHeHna B 1HK, MOXHO ckasaTb, Kak U3MeHUTCA NepBUYHas CTpykTypa berka.

I'Ip|/| peweHnn 3agady 3TOro Tuna HeobxoAMMO MNOMHUTL M 0bsa3aTenbHO yKasblBaTb B

NoACHEHUAX crneayrLliee:

- Kaxxgasi aMMHOKMCNOTa gocTaBnsietcss K pubdocomam ogHon TPHK, cnepoBaTenbHO,
KONMYECTBO aMMHOKMCNOT B Genke paBHO KonuyectBy monekyn TPHK, yyactBoBaBLuX B
CuHTe3e bernka;

- Ka)kgasi aMMHOKMCIIOTa KOAMPYETCA TpeMsa Hykneotuaamu (OQHUM TPUNIETOM, Wn
KOOOHOM), NO3TOMY KOSIMYECTBO KOOAUPYIOLLNX HYKNeoTUAOB Bcerda B Tpu pasa bonblle, a
KONMYeCTBO TPUMNEeTOoB (KOLOHOB) PaBHO KOSIMYECTBY aMUHOKUCIIOT B Berke;

- kaxxgas TPHK wumeeT aHTMKOOOH, KoMMnemeHTapHblh kogoHy WPHK, noatomy
KONMYEeCTBO aHTMKOAOHOB, a 3Ha4uT 1 B Luenom morekyn TPHK paBHO konuvyecTBy KOQOHOB
nPHK;

- WPHK komnnemeHTapHa ogHom um3 uenen OHK, noaTtoMmy KoOnmM4yecTBO HYKNeoTUOOB
nPHK paBHO konunyectBy HykneotugoB [OHK. KonndectBo TpunneTos, pasymeeTcsi, Takke
OyneT oAnHaKoBbIM.

[Tpumep Nei. ®parmeHT mMonekynol [OHK cocTouMT wmn3 HyKNeoTUAOB, PaCMONOXEHHLIX B

cnepyowen nocnegosartenoHocTu: TAAATITLAALLLL.

Onpepenute cocTaB M nNoOcCNegoBaTefnlbHOCTb aMUHOKUCIIOT B MNOAMNENTUAHOM  Lenwu,
3aKoQMPOBaHHOM B 3TOM y4acTKe reHa.

PeweHue:

1) BeinucbiBaem Hykneotuabl AHK n, pazbueas nx Ha TpunneTobl, NOfy4aemM KOAOHbI Lienu
monekyrnbl AHK: TAA-ATI-TUA-ALILL.

2) CocraBnsiem TpunneTtbl MPHK, komnnemeHTapHble KogoHam

OHK, n 3annceiBaem nx CTPOYKOW HUXKE:

OHK: TAA-ATI-ITUA-ALIL

Tabnuuya reHeTn4yeckoro koga



MPHK: AYY-YAL-LUIY-YIT.

3) Mo Tabnuue KOOOHOB onpefenseM, Kakasd aMWHOKMCIOTa 3akoaupoBaHa KaXObiM
TpMnneTom

MPHK: Une—Tunp—-Apr—Tpn.

Tabnuuya reHeTn4yeckoro koga

[Tpumep Ne2. CDparmeHT MOJEeKyInbl COOEPXKUT aMUHOKUCIOTbI: acrnaparmHoBad KUCIOTa—

anaHMH—MeTUOHUH—BasVH.
Onpepenure:

a) CTpYKTypy yyactka monekynsl [JHK, kogupytowlero aTy nocnegoBatefnlbHOCTb aMUHOKUCHOT;
6) konnyecTBo (B %) pa3nuyHbIX BUOOB HYKNEOTUAO0B B 3TOM ydacTKe reHa (B ABYX Lensx);

B) ANMHY 3TOro ydacTka reHa.

Pewenuve:

1) Mo Tabnunue kogoHoB Haxoaum TpunneTbl MPHK, kKogupyowmne Kaxayto 13 ykasaHHbIX
aMUHOKUNCIOT.

Benok: Acn— Ana— MeT— Ban

nPHK: TAU-TUA-AYT-TYY

Ecnn amnHOKMCNOTE COOTBETCTBYIOT HECKONBKMMM KOLOHOB, TO MOXHO BblOpaTth ntobon 13
HUX.

2) Onpegensaem ctpoeHne Ton uenovkm [OHK, kotopasa kogmpoBana ctpoeHne PHK. [Ons
aTOoro

noA Kaxabim kogoHom monekynbl MPHK 3anucbiBaem KOMNIIEMEHTapHbIN eMy KOLOH
monekynbl AHK:

1-a yenb OHK: UTM-UIr T-TAL-LAA.

3) YUToObI onpegenuTb KonnyecTso (%) HyKNeoTUAOB B 3TOM reHe, Heob6XxoaAnMO, NCNOoNb3ys
npuHUMnN komnnemeHtapHoctu (A-T, -L]), goctpouTs BTOPYHO Lenb OHK:

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

Haxogum Konn4ecTBO HyKNeoTUAOB B ABYX Lensx — 24 HykneoTuaa, u3 Hux A = 6.
CocTtaBngem nponopumto: 24 Hykneotnga — 100%

6 HykneoTnaoB — X% X = 25%.

Mo npaeuny Yapradpda konnyectso ageHnHa B mornekyrne [1HK paBHO konnyecTBy TUMUHA, a
KONMYECTBO ryaHMHa paBHO KONMMYECTBY LMTO3UHA. [MoaTomy:

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

LU+ =100% —-50% =50%. L =T =25%.

B) Monekyna [JHK Bcerga asyxuenodeyHas, ee AnvHa paBHa AnvHe ogHon uenu. [invHa
Kaxxgoro Hykneotuga coctasnseT 0,34 HM, cnegoBaTesibHO:

12 Hykneotnaos x 0,34 = 4,08 HM.



[Tpumep Ne 3. Benok coctont U3 158 amuHokncnoT. Kakyto AnvHy umeeT onpenensiowmn ero

reH, ecrnv paccTtosiHue Mexagy ABYMS COCeQHUMMMU HyKneoTugamu B CnuparnbHOW Monekyne
JHK coctaBnget 0,347

PeweHue:

1) T.k. KaXkgas aMUHOKMUCIIOTa KogupyeTcs TpeMs HykreoTugamu, To:

158 x 3= 474 (HykneoTnga)

2) Haxognm anuny reHa: 474 x 3,4= 161,16 (Hm)

[Tpumep Ne 4. B cuHTe3ze 6GenkoBoW Mornekynbl NpuHAnu ydactune 145 monekyn T1-PHK.

Onpegenute uucno Hykneotungos B M-PHK, reHe [OHK n kKonuyectBo aMWHOKUCIOT B
CVHTEe3npoBaHHOW Mornekyne 6enka.

PeweHue:

1) T.k. kaxgasa 1-PHK nepeHocuT 1 aMMHOKUCIIOTY, TO YUCIO aMUHOKUCINOT B AaHHOM benke =

145.

2) Tak kak Kaxgas aMMHOKMCIOTa KogupyeTcsa TpemMs HykneoTuaamu, TO YUCIO HYKIeoTUaoB
B

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

3) T.k. n-PHK cuHtesupyetca no Hutu AHK, To yncno Hykneotnaos B ogHon HUTn OHK = 435,

a B AByx uensx 435 x 2=870.

[Tpumep Ne 5. B puccumunsaumio sctynuino 10 monekynsl rnoko3bl. Onpeaenvtb KOiMyecTBo
AT® nocne rnukonuaa ,nocrie 3HepreTUYeckoro atana u CyMMapHbIn appekT
ONCCUMUNALNN.

PelweHne:

3anuwem ypaBHeHune rnukonu3a C6H1206 = 2 MBK +4H + 2 AT®. NockonbKky 13 ogHoun
Monekynbl obpasyetca 2 monekynbl MNBK n 2 AT®, cnepoBatensHo, cuHTeampyetcs 20 ATO.
lMocne aHepreTudeckoro atana guccnmunauumn obpasyetca 36 monekyn AT®( npu pacnage 1
MOMEKyrbl [0KO3bl), cregoBaTenbHo, cuHTesupyeTcsa 360 AT®. CymmapHbii addekT

ancenmmmnaumm paseH 360+ 20 = 380ATO

3agaym onst CaMoCTOATENbHOIO PeLLeHus:

1. B guccumunsaumio Bctynuio 15 mornekynbl rnoko3bl. Onpenennts konnyectso AT® nocne
rMUKonu3a, Nocrie 3HepreTMYeckoro atana u CyMMapHbii - addeKkT AUCCUMUIALNN.

2. ®parmeHT ogHon u3 uenen [OHK umeer cnepywouwee ctpoenHue: [TUTUTAMLTTL,.
lNocTtponTe Ha Hen u PHK n onpegenute nocnegoBaTenibHOCTb aMUHOKUCIIOT BO (pparmMeHTe

MOJ1EKYIbl Benka.



3. ®parmeHt [OHK coctout u3 72 HykneotugoB. Onpegenute 4MCno TPUNMAETOB WU
HykneotugoB B U — PHK, a Takke KONMYeCTBO aMMHOKUCIOT, BXOAAWMX B COCTaB
obpasytouerocs bernka.

4. Xummnyeckoe mccrnepoBaHme nokasano, 4to 30 % obuwiero uncna HykneoTnaos AaHHOM
nHdpopmaumnoHHon PHK npuxogutca Ha ypauun, 26 % - Ha unTo3uH, 24 % - Ha ageHunH. YTo
MOXHO CKa3aTb O HYKNeOoTUOHOM COCTaBe COOTBETCTBYHOLLEro yyacTtka asyxuenoveyHon OHK,
CIenkom ¢ Kotoporo aensietcsa n-PHK?

5. MonunentuaHas uenb ogHoro 6enka XMBOTHbLIX UMEET cneayoLliee Havano: IM3nH —
rnyTamuH — TPEOHNH — anaHWH— anaHnH — anaHuH — JIN3KH...

C kakon nocrneaoBaTeNbHOCTM HYKMEeOTUOOB Ha4yMHAEeTCA reH, COOTBETCTBYHOLMKA ITOMY
Benky?

Hangute anuHy aaHHoro yyactka HK.

6. ®parmeHT OHK nmeeT cneayrowyto nocrnegoBatesibHoCTb Hykrneotngos ArUUTALTTILL,.
YcTaHoBUTE HYKNeoTUAHY nocnegoBaTtenbHocTb T — PHK, koTopas cuHTesunpyeTtcs Ha
AaHHOM (bparMeHTe, 1 aMUHOKUCIOTY , KOTopyto ByaeT nepeHocuTb ata T- PHK, ecnn TpeTtun
TpynneT cooTBeTcTByeT aHTuMkogdoHy T- PHK.( AHTMKOOOH COCTOUT M3 Tpex HyKneoTuaoB,

KOTOpble KOMMNIIEMEHTapHbl O4HOMY M3 KOAOHOB U -PHK).

Pasgen 2. OpraHnam. PaamHOXeHWe U MHOMBMAYanbHOE pa3BUTUE OPraHM3MOB

Tema «OpraHnsm — eguHoe Lenoey

NMPAKTUYECKAA PABOTA Ne 4

CpaBHUTerNbHasn xapakTepucTka MuTo3a u menosa.

Lenb: ®opMmupoBaHne 3HaHUM O MeXaHU3Max MMTO3a U Menosa; packpbiTue ocobeHHocTen
NPOTEKaHNA KaXaon drasbl MUTO3a U Meno3a, 3akpensieHne 3HaKOMbIX MOHATUMA MO AaHHOWM
Teme, YCBOEHNE TEPMUHOIIOIMN; CPaBHUTENbHAs XapakTepUCTMKa MUTO3a U Menoasa.

Xopn paboTbl:

TeopeTnyeckne ceegeHnd

Mumo3s - cnocob geneHusi ayKapuoTUYECKUX KIeTOK, NPy KOTOPOM Kaxgasi U3 OBYX BHOBb
BO3HMKAOLLMX KINETOK Mofy4YaeT reHeTUYeCKUin maTepman, MAEHTUYHbIA UCXOAHOW KNeTke.

MwuTo3

Mpodasa cnvpanu3aumsi XpomMocoM (ykopauuBaloTcs), agepHas oborouka u
AOPLILLIKO pacnagalTcs, LEHTPUONM pacxodaTcs K rnonwocam  u

dopmmpyeTcs BepeTeHo aerneHuns




MeTadasa pacrnonoXeHne XpoOMOCOM B MIIOCKOCTW 3KBaTOpa, KMEeTKM COCTOSAT U3
OBYX  CECTPUHCKMX  XpomaTtua,  COEOMHEHHbIX  LEHTPOMepOWn

(nepeTsaxKom)

AHadasa LEeHTpOMepbl [AeNAaTcs, CEeCTPUHCKME XpomMaTtuabl BCEX XPOMOCOM
OAHOBPEMEHHO OTAENATCA Apyr OT Jpyra W pacxogsarca K

NPOTMUBOMOJIOXKHbLIM MOJIK0CaM KIeTKU

Tenodgasa dopmupyeTca ob6ornodka HOBbIX fAep (3aBepllaeTca KapUOKUHE3);
AEeCnMpanuayrTcsi XPOMOCOMbI W BOCCTaHaBNMBAETCS  SAPbILKO;

NPOUCXOANT pasaeneHne KNneTku Ha ABe AoYepHue (ULMTOKMHES)

MuTo3 — npouecc HenpaMoro AeneHns coMaTUYEeCKMX KIeTOK 3yKapuoT, B pesyrbTaTte
KOTOpOro:
- obpa3syloTca ABe A0YEepHUe KNeTKW, coaepKalume CTOSbKO Xe XPOMOCOM, CKOSbKO MX
ObIN0 B MaTEPUHCKON KNeTke, T.e. 06pasytoTca KNeTkN, MAEHTUYHbIE POANTENBCKOMN.
- B HopmarnbHbIX YCMOBUSIX HUKAKMX W3MEHEHUW T[eHeTU4ecKon wuHdopmauum He
NpoOnCXoguT, NO3TOMY MUTOTUYECKOE AeneHne nogaepXuBaeT reHeTUYecKyto CTabunbHOCTb
KNeTKW.
- MwTO3 NnexuT B OCHOBE pPOCTa.
- MnTO3 NEeXnT B OCHOBE BECMNOSIoro pasmMHOXEHMUS.
- Bnarogapa MnTo3y OCyLLECTBIISAIOTCA NMPOLECCHl pereHepaunm n 3aMeHbl OTMUpParoLLMX
KNeToK
Metio3 - ocobbii cnocob AeneHust 3yKapuOTUYECKUX KIeTOK, B pesynbTaTe KOTOpPOro
XPOMOCOMHbI Habop YyMeHbLLAeTCs BOBOE.
Menos BknioyaeT B cebs 2 nocrnegoBaTenbHbIX AeneHunsa. VIHTepdasa mexay Humu nnbo
OYeHb KopoTkasi, NMbo oTcyTcTBYyeT BooOLwe. Kaxgoe ns asyx genexHni (1 u 1) coctont ms 4-x
da3 (kak n MMTO3).
| JEJTEHVE
MPOD®AS3A | (46 xpomocom, 92 [IHK) - XxpOMOCOMbI YNNIOTHAKTCHA, FOMOSIOMMYHbIE XPOMOCOMbI
npubnwxkarTcsa apyr K Apyry odeHb 65IM3Ko - KOHBHrMpyoT. Bo Bpems KOHbloraumm MoxeT
NPOUCXOAUTb KPOCCUMHIOBEP, T.€. XPOMOCOMbl OOMeHMBalOTCs YyyacTkamu. B pesynbTaTe
NOSIBMAIOTCA HOBble KOMOMHauuMm npusHakoB. B koHUe npodhasbl ncyesawT SOPbILKK,
paspyliaeTca gaepHas obonoyka, HauMHaeTcs PopMUpoOBaHNE BeEpETEHA AENEHUS.
META®ASA | - XpOMOCOMbI, OKa3aBLUMCb B LUTOMNMasMe, BbICTPAMBAKOTCS MO «3KBATOPY»
KNeTKu, K X LeHTpoMepaMm NpucoeauHAITCA HATU BepeTeHa OeneHns.
AHADABA | - romMonornyHble XpPOMOCOMbI HaYMHAKT pPacxoguTbCA K MOMOCaM  KIETKW.

Kaxxgas XpoMOoCOMa COCTOUT 2-X NOSIOBUNHOK - XpomMmaTtua.



TEJTO®ASBA | - XxpoMOCOMbI AecnupanmayloTcd, hopmmpyeTcs sgepHas obonovka, HaymHaeT
pgenutbca umtonnasma. Obpasyromcess 2 Krnemku ¢ OOUHapHbIM (2arnioudHbiM) Habopom
XPOMOCOM.

WHTepdasa kopoTkaa nnu noytn otcytcteyet. Yasoenve AHK He npoucxoanT!

Il JEJTIEHVE

MPODAS3A 1l (23 xpomocomsbl, 46 [HK) - XxpoMOCOMbI YNSIOTHAKTCA, SAPbLILWKA YMEHbLUIATCS

N ncyesalT, sgepHas obonoyka pacnagaeTcs Ha dparMeHTbl, HauMHaeT opMmpoBaTbCs
BepeTeHo geneHus.

META®A3A Il - 3aBepwaetca  dopMMpoBaHWe  BepeTeHa  AeneHusi,  XpPOMOCOMbI
BbICTPaMBalOTCA MO LEHTPY KNETKU, K HUM NPUCOEAMHSAIOTCS HUTU BepeTeHa AeneHuns.
AHA®ASA Il - xpomaTuabl OTAENbHbLIX XPOMOCOM pPacxogaTcsl K pasHbiM Nosiocam KneTKu.
TEJTO®ASA Il - XpoMOCOMbI CHOBa [ecnuMpanuayloTcsi, BepeTeHO [JeneHna wucyesaer,
dopmMupyoTCca SApbILWKK U saepHaa obonodka. enutcs yutonnasma. B pesynbtate BTOPOro
aeneHns obpasyloTca KneTkn ¢ oguHapHbIM (ransiougHbiM) HabopoM XPOMOCOM, HO Kaxoasi
XpomMocomMma cocmoum u3 00HoU XpomMamuosb!.

Buornornyeckoe 3HavyeHe menoasa:

- 0bpasyoTCa KNeTkn ¢ ognHapHbIM HABOPOM XPOMOCOM.

- obecneuynBaeT HacneaCTBEHHYIO W3MEHYMBOCTb OpPraHM3mMoB Onarogapsi KOHboraumm u

KPOCCUHIOBeEpY.

3agaHue: Ha OCHOBE MOMyYeHHOW WHgopMauuKn, 3anosiHuTb Tabnuuy «CpaBHUTENbHas

XapaKTepucTMka MMTo3a 1 Meno3ay

CpaBHeHune MwuTo3 Meino3s
Cxodcmea 1.
2.
Pasnuyus
1. Yuncno
. AeneHue. aenexHns
AenexHnmn
2. MeTtadbasa

3. KoHblorauusa




4. Nutepdhasa

5. Wtor Ob6pasytoTcs Ob6pasytotcs
aenexHns KNeTKn (CoMmaTnveckmne KneTkn). | KrneTku (NosioBble KIETKN).
6. Foe [Mpoucxogut B [lpoucxoaut B COo3peBaloLLnX
NpoONCXoanT? KneTkax KneTkax
7. Buonoru

Yyeckoe

3Ha4eHu

e

Pasgen 2. OpraHunam. PasmHoOXeHWe 1 nHgmMsuayanbHoe pasBuTue OpraHn3mMoB

Tema «MHanBMAYyanbHoOe pasBuTUe opraHmM3ma»

MPAKTUYECKAA PABOTA Ne 5

BbisiBneHue 1 onvcaHne Npu3HakoB CXOACTBA 3apoablLlen

YyenoBeka 1 APYrMx NO3BOHOYHbIX,

KaK [loKka3aTenbCTBO MX 3BOSIHOLMOHHOIO poacTea

Llenb: BbISBUTBL M ONncaTb NPU3HAKM CXOACTBA 3apoAblllen YernoBeka 1 Apyrux NO3BOHOYHbIX
Kak [OKa3aTenbCTBO MX 3BOSOLUMOHHOIO poAactea. PopmupoBaTb NpaBUiibHOE OTHOLLUEHWE K
npoueccy obpasoBaHUa IMOPMOHA KaK K pa3BuTUIO ByayLLero XX1MBoro opraHmsma.

XopA 3aHATUA:

1. N3yunTb KpaTkme TeopeTnyeckne CBeeHus;

BbisiBUTb 4epTbl CxOACTBaA 3apodblllen YenoBeka M ApYrnx MO3BOHOYHLIX. BbisBUTE YepTbl
pasnuuus 3apodblllen YyernoBeka ¢ 3apofpbliaMmy CBUHbK. O YeM CBMAETENbCTBYIOT CXOACTBA
N pasnuyus 3apoablen?

2. CaoenaTb BbiBOA No paboTe;

3. MoarotoBuTb 3awmTy paboThbl NO KOHTPOSIbHBIM BOMPOCaM.

TeopeTuyeckne ceegeHus:

OcHoBHble aTanbl aMOpPNOHANbHOMO Pa3BUTUS.

[pobneHne - crtagus pasBuTUs, B XOO€ KOTOPOW OOHOKIMETOYHbIM 3apodblw (3urota) B
pesynbTtarte nocrneaoBaTernbHbIX MUTOTUYECKUX OENEeHUN CTaHOBUTCA MHOMOKIETOYHbIM,
pas3fendsachb Ha KneTkn Bce bornee menkoro pasmepa - 6sacmomepsl. 1o mepe apobneHus,

pbIXNno nexawune 6J'IaCTOMepr pacnoniararoTca BCe bonee KoOMMakTHO, a 3apodblLl



npnobpeTtaeT BMA NAOTHOro cchepmyeckoro obpasoBaHusa - Mopysribl. B ganbHenwem BHyTpU
3apogbiwa dopmMmupyeTca rnomnoctb - 6racmouyesi. Takon 3apofbill, M3BECTHbIA  Kak
6nacmouucma, COCTOUT U3 CIos NeXallmMx CHapYXn KNeTOK, KOTopble B AanbHenwem BongyT
B COCTaB nraueHTbl, u pacrnonoXXeHHbIX BHYTpU 3apogplwa KNneTokK
ambpuobriacma, NN e8HympeHHel KIemo4YHoU Macchkl, KOTopble JagyT Havano cobCTBEHHO
Teny 3apoablwa.

[MacTpynauus - npouecc npespalleHns 0gHOCNONHOIo 3apobiwa B AByxcronHbin (I dpasa), a
3ateMm n B TpexcrovHbin (Il pasa). OTrpaHudeHHble Apyr OT gpyra Crou 3apopblwa,
N3BECTHbIE KaK 3apoodbiwesbie ucmku, obpasyloTcs B pesynbTate HanpasBreHHOro
nepemMeLLeHns 1 nepepacnpegenieHnsl KneTouYHbIX MacC BHYTpPM 3apofpblilla Ha oHe
NpoOOoSHKaLWEroca pasMHOXEHUsT KNeToK. [acTpynduuio, a Takke cregylowyo cTaguio
amMbpuoHarnbHoro passutus (obocobneHne n gudpdepeHUnpoBKy 3a4yaTkoB) yAobHO M3yvaTb
Ha MOAESNbHbIX 0ObeKTax - KypuHbIX 3MBpPUOHAaXx, KOTOpble MO CBOEMY CTPOEHUID CXOAHbI C
3apodpblliamMmn MNeKonUTarLWKMX XUBOTHBIX U YeroBEKa Ha COOTBETCTBYHOLMX 3Tanax. | gasa
racTpynsiumMmM npoTekaeT MexXaHM3MOM AenamMuvHauun 1M npuBOAUT K (POPMUPOBAHUIO OBYX
3apoabllEBLIX FINCTKOB - HapYyXHOro, 6onee TONCTOro U TOHKOro BHYTpeHHero. B xoge I
dasbl racTpynsumMm  BCreACTBME HanpaBfieHHOM W BbICOKOYMNOPSLOYEHHOM  MUrpaumm
KNeToOYHOro martepmana u3 anubnacta B NPOCTPAHCTBO MeXOY HapPY>XHbIM N BHYTPEHHUM
nuctkammn obpasyeTca cpeaHuin 3apoAbllleBbln NCTOK - Me3ogepma. Obnactamm akTUBHON
MUrpaunmn KNeTok cnyxaTt obnactu rnepsuyHOU MOsIOCKU W Mep8UYHO20 y3eslKa, Ha MecTe
KOTOpbIX OpMUpYLOTCA rnepsuyHast 6opo3dka v nepsuyHasi SMKa COOTBETCTBEHHO.
O6ocobneHne n guddepeHUnpoBKa 3a4aTKOB OpPraHoOB M TKaHeEW - atan opMUpoBaHUSA
y4acCTKOB B npegenax pasnuyHblX 3apoabllLeBbIX NIMCTKOB, KOTOPbIE HAYMHAKT pas3nmMyaTbhCs
NPOCTPaHCTBEHHOW opraHusaumnen, MopgosiormyeckumMmn, LMTOXMMUYECKUMU N MOSEKYISIPHO-
BuonornyeckuMmn 0CoBEHHOCTAMM ObpasylomMx WX KAETOK, a Takke CrnoCOBHOCTbIO K
obpasoBaHMo TEX UMK UHbIX TKAHEN (aucmobracmuyecKumMu rnomeHyusimu).

OMOpUOHarbHble 3a4amku- HerocpeoCmeeHHble UCMOYHUKU pas3eumusi mkaHel B
OHTOreHese. [udpdepeHunpoBka matepmana cpegHero 3apodbllleBoro nuUcTka npuBoaUT K
OpPMUPOBAHUID KOMMAKTHOM XOpAbl, UrpatLwen pofib OCU CUMMETPUM 3apoabllla, a Takke
Me304epMbl, KOTOpas pasgenseTca Ha MeguarnbHO PacrofioXeHHble MeTaMepHble Y4acTKU -
coMumbl, nexaiwime UeHTpanbHO Heghpomombl W hbopMmupylowmnecs  natepanbHO
HEeCEerMeHTUPOBaHHbIE  YYaCTKM  -CrIaHXHOMOMbI, 0bpa3oBaHHble mapuemarsbHbiM U
gucuepasibHbIM JlUuCmKaMu C pPacnosyioKeHHON MeXAy HUMK MNOoNocTblo - yesromom. [lof
MHOYUUPYIOLWNM  BAUSHUEM XOopAbl B 3KToAepMe obpasyetcsa HepeHas [/1aCmuHKa,
npeBpallarasncs B Hep8HbIU XefloboK, KOTOpbIA, YriybnssiCb U CMbIKasiCb MO Kpaswm,

obpasyeT HepBHYO MpyO6Ky.



[Mocne BblaeneHUs HEpPBHOro 3avaTka (Helpyrsayuu) HapyXHbIM JIMCTOK nNpeBpallaeTcs B
3a4aToK - KOXHYy akmodepmy. B xoge nocnefyrowero passutna rno mepe popMmpoBaHUs
aMHMOTMYECKMX WM TYNOBULLHbIX CKNagoK 3apoAbill M3 MOCKOr0 CTaHOBUTCA OOBEMHBIM U
obocabnueaeTcsa OT BHe3apoabiweBbIX opraHoB. Matepman comuToB AnddepeHLMpyeTca Ha
MMerLmne Ha 3TOM CTagun KOMMNAKTHOE CTpoeHne depmamom (3MOPUOHanbHBLIN 3a4aTok,
JalWwmi Havyano CcoeauvHUTENbHOW TKaHM KOXW) W MUOmMOM (3a4aTokK, KOTOPbIN CIYXUT
MCTOYHMKOM  MOMNEepPEeYHonosiocaTon  CKefleTHOM  MbIlEeYHOM TKaHW), a Takke Ha
nprobpeTaroLmin CTPYKTYPY ME3EHXUMbI CK/IepOmoM (3a4aTok, JalOLWUN Havyano CKeneTHbIM
COeANHUTENbHLIM  TKaHAM - XpsilWeBblIM U KOCTHbIM). B obnactm Hedpo- TOMa
NPOCNEXMBAKOTCA KaHamnbLbl NPeanoYvKku, B LeHTpanbHOM YacTu 3HTodepmMa CBOpayMBaeTcs B
KMLLEeYHbIN Xenobok, a B JanbHenwWemMm - B KuweyHyo Tpybky. Mo kpasim oT HepBHOW TpyOKu
pacrnonaraeTcsi HepeHbIl 2pebeHb - CKOMMEHUSA KNEeTOK C HenpanbHOW AeTepMuHauunen,
aKTMBHO MUrpupylolwme B Tene 3apodbllla W Jdalolpne MHOrMOYUCHEHHble  TKaHeBble
npoussogHble. OTYETNMBO BbLIABMASETCA MapHas aopta W COoCydbl >XENTOYHOro Kpyra
KpoBoOOpaLleHns, cogepxalme nepBUYHbIE KPOBAHBbIE KITETKN.

MpocTpaHcTBa Mexay KOMMaKTHbIMW 3MOPUOHANbHbIMKM 3avaTkamu 3anofHAKTCS  PbIXo
PacnoIOXXEHHbIMU OTPOCTYATLIMU KNeTKaMuU Me3eHXUMbI - TeTEPOreHHOro 3ayaTka, AaroLero
pasHoobpasHble Mpou3BOAHblE (COeguHUTENbHblE, [nagkasd MbllleYyHas W HeKoTopble
anuTenuanbHble TKaHw).

'McToreHes n opraHoreHes - Hambonee ANUTENbHbIA 3Tan AMOPUOHANBHOIO Pa3BUTUA, B Xoae
KOTOPOro 3ayaTkum npeobpasyloTca B MOposiormyeckm unaeHtTuduumpyemMmble  TKaHU
(ecucmoeeHe3) N opraHbl (opz2aHozeHe3. [nctoreHes W oOpraHoreHes B 9MOPMOHaANbHOM
nepuoge nNpoTeKkalwT OOHOBPEMEHHO, napanfienbHO Apyr APYyry, OAHAKO Ha OTAEenNbHbIX
aTanax pasBUTUA B HEKOTOPbIX CTPYKTypax OAWMH M3 3TUX MPOLLECCOB MOXET MPOUCXOAUTb
akTuBHee apyroro. Kak npaesuno, passutue opraHoB MU TKaHEW He MOMMHOCTBIO 3aKaH4YMBaeTCs K
KOHLY BHYTpMyTpOGHOro nepuoaa, Korga oHu Bce ewe obnagatT psagomM Mopdonornyeckmx u
PYHKUNOHASbHbBIX NMPU3HAKOB HE3PENOCTU, NOITOMY B TEYEHUE Pa3fUYHbIX NepPUoaoB nocre
poXaeHUs npoaosmKkaeTcs MX  OKOHYaTenbHasi AndbdepeHumnpoBka. Haunbonee
NPOOOMKUTENBHOE Pa3BUTME XapaKkTepHO ANS HEPBHOW TKaHW rofIOBHOrO Moara.
3apogpleBoe cxoAcTBo. AMmnupuyeckoe obobuweHne K. M. Bbapa (1828), 1. H. 3akoH
3apodblleBOro CxXo4CTBa B OHTOreHe3e BCEeX XUBOTHbIX CHavara BbISIBMSOTCA MPU3HaKK
BbICLUMX TaKCOHOMUYECKUX KaTeropui (Tuna, knacca), B xoge ganbHenwen ambpuoHanbHOM
anddepeHUMpoBKM pasBmBaloTCs 0COBEHHOCTM OTpsida, CEMeNCcTBa, poaa, Buga n ocoou. B
CWny 9TOM 3aKOHOMEPHOCTU NPeACTaBUTENN pasHbIX rPynn OpraHn3mMoB (Hanpumep, Knaccos
noaTuna MO3BOHOYHLIX) HA paHHUX CcTagusix ambpuoreHesa oObIMHO Gonee cxogHbl Apyr C

apyrom, 4emMm B3pOCrble ocoown. Hanpl/lmep, B OHTOreHe3e Kypuubl npexage BCero



0003Ha4valTCA XapakTepHble 4YepTbl TMNa XOPAOBLIX, NO3gHee — nogTuna MO3BOHOYHbIX,
3aTeM Kracca ntuu, oTpsaa KypoobpasHbiX U T. 4.

B ocHOBe [enCTBMA 3akOHa 3apoabllLeBOro CXOACTBa NEXUT Gonblias KWU3HECNOCOOHOCTb
TeX MYTaHTOB, Y KOTOPbIX (eHOTUNUYEeCcKMn IPdEKT MyTaumn nposiBnsieTcs Ha ©Oonee
NO3OHUX CTaguAX OHTOreHesa; paHO MposBASALWMECH MyTauum vawle npuBogaT K
HapyLeHsaM paboTbl CAOXHbBIX KOPPENALUMOHHBIX CUCTEM B pa3BUBAIOLLLEMCS OpraHu3me, YTo
BeAET K rmbenu 3apoabiwa. Mo3aToMy OHTOreHes B LieNIOM NPOsiBSieT TEHOEHUMIO OCTaBaTbCA
KOHCEpBaTMBHbIM (OCOBEHHO Ha paHHMX CcTagusax), pasHbiX BWOOB €CTb CreacTBue UxX
ounoreHeTU4ECKOro poacTBa M ykasblBaeT Ha OOLHOCTb MPOUCXOXOEHUSA, YTO BnepBble
nogyepkHyn Y. [lapsuH.

CxopctBo 3apop,b|u_|el71 pasHbIX CUCTeMaTU4ECKUX rpynn ceBmnaeTenbCTByeT 06 obuwHoCcTM nx

NPOUNCXoXxXaeHwus.

lMocnepoBaTenbHble cTaguMu pasBuTUS 3apogbiwen: pbibbl (A), kypuubl (B), cBuHbM (B),
yenoseka (IN).(McmouHuk: «buonoauveckuli 3HYyuKonedu4yeckul crosapb.» . ped. M. C.
lunspos; Pedkon.: A. A. babaes, . . BuHbepe, . A. 3agap3uH u Op. — 2-e u30d., ucrpasrl.
— M.: Cos. Hyuknonedus, 1986

Y KMBOTHbIX BCTPEYalOTCA LUMKNbl PasBUTUS C MOSMHbIM M HEMOMHbIM npeBpalleHnem. Linkn
pasBMTMA C MOMHbLIM MpeBpalleHNneM BKoYaeT C cebsi HEeCKONbKO JIMYMHOYHbBIX CTagumn.
Hanpumep, anuo, ryceHumua, Kykonka, 6abouka. LiMkn pa3Butus ¢ HEMOMHbBIM MpeBpaLLeHneM
BKMoYaeT B cebs TONMbKO OAHY FWYMHOYHYIO CTaguio. Hanpumep, MKpuHKa, rOroBacTuK,
nsrywka.

MHamBmaoyanbHoe  pasBuTMe  YenoBeka.  PenpoayktmBHoe — 340pOBbe  YenoBeka.
OMOpMOHanbHbI Nepuog pasBuUTUS — MEpPUOA, HaYMHAKLWMWACA C  ONnOAOTBOPEHUA U
npeacTaBnsAwLWLmMi cobor npouecc PopMMpOBaHMSA CIOXKHOMO MHOMOKIETOYHOrO opraHn3ma, B

KOTOPOM npeacrtasrieHbl BCE CUCTEMbI OPraHoOB.



MocTambpuoHanbHbI  Nepuog  pasBuUTUS — MNepuod, HauYMHAKLWNNCA C  3aBeplleHus
aMOpuoHanbHOro u BKNOYawwWwu B ceba nonoBoe co3peBaHMe, B3POCIOE COCTOSIHUE,
CTapoCTb U 3aKaHYNBAIOLLNNCH CMEPTbIO.

PenpoaoyktmBHoe 300pOBbe —  COCTOSIHME  MOJSIHOMO  (PM3MYECKOro U coumaribHOro
Gnarononyynsi, a He TONMbKO OTCyTCTBME 3aboneBaHUn pPenpoOaYKTUBHOW CUCTEMBI,
HapyLleHus ee OyHKLUUIN 1/Mnmn NpoLeccoB B HEN, a Takke CNOCOBHOCTb K BOCNPOU3BELEHMIO.
Knetkn 3apogbilla oO4YeHb YyBCTBUTENbHbI K HebnaronpuaTtHbiM BO3OEWCTBUMAM U3
okpyxatowen cpegbl. Ocobo onacHbIM SABMASETCA HUKOTMH, ankorofib U HapKOTUKM,
NpoHuKawLwmne B aMOPUOH Yepes nnaueHTy oT maTepu. PebeHok poxaaeTcsa ¢ ankorosibHOM
NN HUKOTUHOBOW 3aBUCUMOCTbLIO, C MOBPEXOEHHOW HEPBHOW UMW 3HOOKPUHHOM CUCTEMOM,
MHorga — ¢ ypoactesamn. 340pOBbIM 06pa3 KU3HU — 0bpas XKM3HM YenoBekKa, HanpaBSieHHbIN
Ha NpodunakTuky 6onesHen n ykpenneHme 340p0oBbS.

CmepTb — 9TO NpekKpalleHne XnsHeaeaTenbHOCTN opraHmama. OgHako cMepTb Heobxoanma
ANs 3BOSNIOLUMOHHOMO npouecca. bea cmepTtn He npoucxogmna 66l CMeHa NOKONEHUN — ogHa
N3 OCHOBHbIX OBWXYLLINX CUIT 9BOSNHOLIN.

3agaHusa ong camMoCTOSATENbHOINO BbIMOMHEHNS:

1. W3yumTte aTanbl MIHANBUOYANbHOIO pa3BUTUS 3apoabiLua.

2. 3anonHute Tabnuuy:

OTan.l nHonBmayarnbHOro pa3BnTmnA 4erioBeka

OTan XapakTepucTtumka

3. 3anvwuTte KakMe CUCTEMbl OpraHoB OPMUPYIOTCA W3 3KTOAEPMbl, 3HTOAEPMbI,
Me304epMbl.

BHecuTe B Tabnuuy cooTBeTCTBYOLWME LMAPbI.

3apoablLLEeBbIN INCTOK OpraHbl 1 CTPYKTYpbl OpraHnamMa
OKToaoepma
QHTOOEpPMaA
Me3onepma
1. Baykpaowmii Heps 9. M Moykun
2. TonoBHOM MO3r 10. Cepaue
3. enypok 11. Ckenet
4. KpoBeHOCHbIe cocyabl 12. CnioHHbIe »Kenesbl
5. Nerkne 13. CnuHHOM mo3r
6. MbiwLpl 14. ToncTbln KULWEYHUK
7. NeyeHb 15. 3nnaepmmc Koxku
8. Monosble xenes 16.

BOI'IpOCbI OnAa CaMOKOHTpPOIA:



1. Kakoe BnusHMe okasbiBaeT ankorosb, HUKOTUH, HAapKOTUYECKME BelLecTBa Ha pasBuUTUe
3apoablla Yenoseka?

2. YTO noHMMmaloT nog 340poBbIM 06pasoM XuUsHnU?

3. KakoBo Guonornyeckoe aHavyeHue cMepTy Kak donHanbHoOM CTagum oHToreHesa?

4. Kakme Tunbl NOCTAMOPMOHANBLHOIO PasBUTMS CyLLECTBYOT. UeM oTnu4yaloTcs 3Tu Tunbl
pa3suTtua? MNpueeguTte NpMMepbl XXMBOTHbIX, 4S5 KOTOPbIX OHW XapakTepHbl?

BbiBoa:

Pasnen 3. OCHOBbI FEHETUKN U CENEKLIUN.

Tema «OcHoBBbI y4yeHua o HacrnencteBeHHOCTU U USMEHUYUBOCTUY.

MPAKTUYECKAA PABOTA Ne 6

PelweHne reHeTn4eckmx 3agad

Llenb:Ha KOHKPETHbIX NpuUMepax nokasaTb, Kak HacneayTcsl NPU3HaKkn, KakoBbl YCIOBUS UX
NPOSABNEHUS1, YTO HEODXOOAMMO 3HATb U KaKUX NpaBun NpUOEpPXMBaTbLCS NPU pPeLleHnn 3aaav;
NpoaomkuTe QOpPMUPOBaTb 3HAHMS O MOHOMMOPUOHOM CKpPELUMBaHUN U OTKIIOHEHMM OT
nepsoro 3akoHa . Mengens.

MaTepuanbHO — TexHuyeckoe obecneyeHue: Tabnuubl: «MoHOrMOpmMAHOE CcKpelmBaHue
ropoxay, «lpomexyTo4yHoe HacnegoBaHMe HOYHOWM KpacaBKm»

Xopa 3aHATUS:

1. WN3yuuTb KpaTKne TeopeTmyeckue ceeaeHus

2. BCNOMHUTbL OCHOBHbIE 3aKOHbI HAcneaoBaHUSA NPU3HAKOB.

3. KonnektuBHbIN pa3bop 3agay Ha MOHOTMOPUAHOE CKpeLLVBaHME.

4. CamocToATENbHOE peleHne 3agjady Ha MOHOrmbpuaHoe cKpeluBaHue, nogpobHOo

onncbiBada Xoa peweHnda n Cd)OpMyJ'II/IpOBaTb NOSHbIN OTBET.

o

KonnekTrBHoe obcyxaeHue pelleHns 3agay Mexay CTyaAeHTaMu 1 npenoaaBaTtenem.

6. CpoenaTtb BbIBOA,



TeopeTnyeckne ceegeHnsd

['eHbl — anemMeHTapHble eguMHNLbLI HacneacTBeHHOCTH, ydacTkm [JHK xpomocom
HacneacTtBeHHOCTb - CBOMCTBO OPraHnM3MOB MOBTOPSATb B PAAY NOKONEHUIA CXOAHbIE NPU3HaKu
N CBOMCTBA

M3MeHUYMBOCTbL — CNOCOBHOCTbL OpraHnamMa npmuobpeTaTb HOBbIE MPU3HAKK
Mbpuaonornyecknn MeTog — CKpeLUMBaHWE OpraHM3MOB, OTNMYAKOLWMXCA OpYyr OT Apyra
KakuMn-nmbo npuaHakamn, W MOCNeaylwmn aHanu3 Xxapaktepa HacnegoBaHua 3TUX
NPW3HaKoOB y NOTOMCTBA

Yncrtble NMHUN — FEHOTUMNUYECKM OOHOPOAHOE MOTOMCTBO, FOMO3MIOTHOE MO GONbLUMHCTBY
reHoB

MoHornbpmnagHoe ckpewmBaHne — CKpelluBaHuMe, MpU KOTOPOM POAUTENbCKME OpraHu3Mbl
oTNMYarTCa Apyr OT Apyra fiMb No O4HOMY MPU3HaKy

AnnenbHble reHbl — reHbl, Nexawme B OOWMHAKOBbIX ydYacTKax FOMOJSIOrMYHbLIX XPOMOCOM W
oTBevawLme 3a pas3BmMTME OQHOro Npu3Haka

AnbTepHaTUBHbIE NPU3HAKN — NPOTUBOMNOSIOXHbIE (KPACHbIN — 6enbii; BLICOKAA — HU3KNIA)
["lOMOSIOrnYHbIE XPOMOCOMBbI — MNapHbIE, OANHAKOBbIE

flomo3urota — opraHnam, cogepxawmm Ba OANHAKOBbIX annenbHbIX reHa

eTepoauroTa - opraH1M3M, Coaep KaLlmi ABa pasHbIX annesibHbIX reHa

[OMWHaHTHbBIN NpU3HaK — npeobnagatowmin, NoaaBnALMNA

PeueccuBHbIV NpU3HaK - NnogaBnsieMbii

MepBbI 3akoH MeHaensa (npaBuno egmMHoobpasus NepBOro MOKOMEHUS) — NPU CKpeLMBaHUM
OBYX TOMO3UIOTHbIX OPraHM3MoB (YUCTbIX JIMHWIA), OTAMYaKOLWMXCA APYr OT Apyra O4HMM
NPU3HaKoM, B NEPBOM MOKONEHUM MPOSABNAETCA MPU3HAK TOSNbKO OAHOr0 M3 poaUTENbCKUX
OpraHM3moB. OTOT NPU3HaK Ha3bliBaeTCsd AOMUHAHTHbLIM, @ MOKOSIeHME MO AAaHHOMY MPU3HaKy
ObyneT eanHoobpasHbIM

BTopoi 3akoH MeHgens (3aKoH pacliennieHns) — npu cKkpewmBaHmm mexagy cobon ocoben
NepBOro MOKOSIEHMs1 BO BTOPOM MOKONEHMM HabnwgaeTca pacuiensieHne npu3HakoB B
oTHoweHuun 3:1 (34 QOMUHAHTHLIX N 14 peLecCUBHBbIX)

3aKOH YMCTOTbl raMeT — raMeTbl YUCTbI, T.e. Npu (POPMUPOBAHMM FaMET B KaKAyH U3 HUX
nonagaeT TOMbKO MO OAHOMY FreHy U3 KaXaoWn annesibHon napbl.

HenonHoe oOMWHUpPOBaHWE — 3TO Cryyau, Korga AOMUHAHTHBIN reH He NOMHOCTbI0 NodaBnsieT
pPeuecCuBHbIN reH K3 annenbHorW napbl. [py aToM OByayT BO3HMKATb MNPOMEXYTOYHbIE
NPU3HaKu.

["feHOTMN — COBOKYMHOCTb rEHOB OpraHmn3smMa

deHOTUN — COBOKYMHOCTb BCEX BHELUHMX U BHYTPEHHUX NPU3HaAKOB opraHu3mMa



AHanuanpyiollee CKpellMBaHue — CKpeluvMBaHue ocobu, reHOTUN KOTOPOW HEU3BECTEH, C

0CObbt0, FOMO3UIOTHOW MO PeLLECCMBHOMY reHy (aa)

ﬂ,l/lFI/I6pVI,D,HO€ cKpewnBaHne — CcKkpewmnBaHmne ocoben, KOTOpbIE OTIINM4aKTCA Opyr OT Apyra rno

OBYM TMPU3HaKaM.

Tpetun 3akoH MeHgens (3akoH He3aBMCUMMOrO HacnegoBaHus

NPWU3HaKoB)

— npun

LI,VIFVI6pVI,D,HOM CKpeLwnBaHMn reHbl N nNpum3Haku, 3a KOTopble 3TN reHbl 0TBE4atloT, CO4ETAOTCA

N HacnegyTCa He3aBMCUMO ApYr OT Apyra
CumBonsb!:

P — poauTtenbckoe nokoneHne

F1 - nepBoe nokoneHne NOTOMKOB

F2 — BTOpO€e NOKONeHne NoTOMKOB

A — reH, oTBeYaLNN 3a JOMUHAHTHbIN NPU3HaK
a — reH, OTBeYalLLM 3a peLeCCUBHbIN NPU3HaK
Q - XeHckas ocobb

d' - Myxckast ocobb

AA — romo3uroTa no JOMUHAHTHOMY reHy

aa — romosuroTa no peLeccnBHOMY reHy

Aa - reTeposuroTta

Ons  peweHus 3agjauM crnefyeT  COCTaBUTb — CXEMY:

c

anropuTMom

JencTBumn



ANropuT™M OENCTBUN

lMNpumep pelleHna 3agaum

1.YTeHne ycnosusa sagauu.

1. 3adayva. Npwu ckpelwmBaHMM ABYX COPTOB TOMATOB C rnagkoun u

OMyLWEHHOMW KOXWLEW B MNEepBOM MOKOMEHUM Bce Nnoabl

oKkasanucb C rnagkon koxuuen. Onpegenute reHOTUNbI

MCXOOHbIX POAUTESIbCKNX CbOpM n FI/I6pl/I,D,OB nepBoro rnoKoJiIieHu4.
KakoBa BEPOATHOCTb NoJiy4eHnA B NOTOMCTBE MnjioaoB C rnagkom

Koxuuen? MNMnogos ¢ ONyLWEHHON KOXMLIEN?

2.

BykBeHHOro 0603HavYeHNs

BBegeHune

JOMWHAHTHOIO N

peueccnBHOro Npun3HaKkos.

2. PeweHue. Ecnu B pesynbtaTe ckpeluMBaHUS BCE NMOTOMCTBO
MMenNo rnaaky KoXuuy, TO 3TOT NpU3HaK - JOMUHaHTHLIN (A), a

onyLLEeHHasi KOXuua — peLLEeCCUBHbIN MpU3HaK (a).

0CO0b.

3. CocTtaBneHune cxembl 3. Tak Kak cKkpewmBanncb 4YUCTble JIMHMM  TOMAaTOB,
1-ro cKkpelwmBaHud, 3anucbpoauTeribCkue
eHOTMNOB, a 3aTeMocobu Obinm roMO3UrOTHBIMM.
reHOTMMNOoB P deHotvn @ rmagkaa X Jd'onylieHHas
pOaANTENBCKNX OCOBEN. KOXuua  KoXuua

P reHoTUM 4 AA x Q aa
4. 3anucb TMNOB ramerT, 4. ! !
KOTOpble MOryT G A a
obpasoBbiBaTbCsl BO BpeMsi([OMO3UIrOTHbIE 0OCOOK 4at0T TONBKO OOAUH TUM raMeT.)
Meno3sa.
5. Onpepnenexve 5.
reHoTMnos u deHotunogF1 reHotun Aa
MOTOMKOB, o6pasy+ou4mx0ﬂd3eH0TV“'l rmagkKas Koxuua
B pesynbTaTe
ONSIOAOTBOPEHUS.
6. CoctaBnsiem cxemy 6.
BTOPOro CKpeLuuBaHus. P dbeHotvn {rnagkaa X drnapkas

KOXMLa KOXuua

P reHotun JdAa X Q Aa
7. Onpegensiem rame- 7. ! ! U
Tbl, KOTOpble AaeT kaxaasG A a A a

(CeTepo3nroTHble ocobu garoT ABa TMNa ramer).




8. CoctaBnsaem pewet-|8.
Ky NeHHeTa 1 F> eHoTMN
onpegensemM reHoTunbl
n deHoTUNLI g A @
NOTOMKOB. ¥

A AA Aa

a Aa Aa

Aa Aa Aa aa rn. rn. rm.  onyw.

9. OTBEYaEeM Ha 9. BeposiTHOCTb nosiBneHusi B F, NNOAOB C rNagakon KOXULEMN:
BOMpPOCHI 3aga4vnd - 100%
NOSNHbIMM 3- x x=(3x100):4 =75%
npeanoXxeHnsMu,
3anucbiBasi Bce BeposTHOCTb nosieneHns B F, nnogoB € OMYLWEHHOW KOXMULIEN:
BbIYUCIIEHUS. 100%-75% =25%.
10. 3anucbiBaem otBeT(10. OTBeT: AA, aa, Aa/ 75%, 25%.
no obpasuy

3agaHusa ang camMoCTOSATENBHOIO BbIMOMHEHNUS:

3apgava 1.

[OMO3WUIOTHYIO YEPHYH KPOSibYMXY CKPECTMIIM C TFOMO3UIOTHbIM  BenbiM  KPOSMKOM.
Onpegenute reHoTunbl M (EeHOTUNbI KponbvaT MNepBOro nokonenus. [lpousongetr nu
pacwennenne rmbpmagHoro notomctea? Kakme 3akoHbl M npaBuna MeHgens 34echb
nposBNATCA?

3apava 2

[eTepo3nroTHyr0 YEepHyt KpOsbuMXy CKPecTUnn C Takum ke KponukoMm. Onpegenute
dopmyny pacLienneHms rmépngHoro NOTOMCTBa NO reHOTUNY U OeHOTUNY.

3apgava 3.

Onpegenute M 3anuwMTE B FEHHOM BbIPAXEHUM BEPOSTHOCTb POXAEHUS CBETNOBOSIOCHIX
aeTen B cnefyowmnx criyyasx:

a) oba poauTensi rOMO3UroTHblIE TEMHOBOJSIOChIE;

6) OOWH rOMO3WUrOTHbLIA TEMHOBOSOCLIA, OPYrov CBETMIOBOSIOCHIN; B) OAWH reTepOo3UroTHbIN
TEMHOBOMOCHIA, APYron CBETNIOBOMOCHLIA; ) o00a rerepo3anroTHble NO  MNPU3HaKY
TEMHOBOOCOCTU;

) OOVH rOMO3UIOTHBLIN TEMHOBOSOCKIN, APYron reTepo3nroTHLIN TEMHOBOSIOCHIN;

e) oba poanTensa cBeTNOBOSOCHIE.

3apava 4.



lonybornasbin  MyxduHa, oba poauTens KOTOPOro WMMenu Kapue rrasa, XeHuncs Ha
Kapernasom XeHLunHe, y oTLa KOTOpOW rfnasa kapue, a y ee Matepm

- ronybble. OT atoro 6paka poguncsa oguH ronybornaseii cbiH. Onpegenute reHoTunbl
Kakgoro n3 yrnomsiHyTbIX NINL, U COCTaBbTE CXEMY UX POAOCITOBHOW.

3apgava 5.

Y Bonoawn n ero pogHoro 6pata Konwu rnasa cepeole, a y nx cectpbl HaTtawm

- ronybele. Mama y aTux geten ronybornasas, ee xxe pogutenu umenu cepble rnasa. Kak
Hacnegyetca ronybas n cepas okpacka rnas? Kakom uset rmas y nanbl Bonoawn, Konu n
Hatawn? KakoBbl reHOTUMNbI BCEX YNIEHOB ceMbU? [lainTe apryMeHTUPOBaHHbIN OTBET.

3apgayva 6.

HopmanbHbii cnyx y 4enoBeka oOycrnoBneH LOMWHAHTHbLIM FEHOM S, a HacneacTBeHHas
rMyxoHemoTa onpeensietcs peueccuBHbiM reHom s. OT 6paka rnyxOHEMOW >KEHLUMHbl C
HOpMarbHbIM MY)XYMHOW poaunca rinyxoHemon pebeHok. OnpefenvTte reHoTUnbl pOAUTENEN.
3apgava 7.

Y yenoBeka kapui uBeT rnas (B) aomuHnpyet Hag ronybbim (b);

a) roOMO3UIOTHBLIN Kapernasbiii My>X4MHa XXEHUSICA Ha rOMO3UTOTHOW roslybornason XKeHLwmHe.
Kakon uBeT rnas 6yayTt umeTb nx getmn?

6) reTepo3nroTHas Kapernasas >XeHLMHa Bbllfa 3aMyX 3a reTepo3uroTHOro Kapernasoro
MY>X4nHY. MoxeT nm pebeHok oT aTtoro 6paka 6bITb ronydornasbim?

3apgava 8.

eH Kapux rnas3 QOMUHMPYET Hag reHom ronybbix rnas. [onybornasbii MyXXymMHa, poautenmu
KOTOPOro MMenu Kapue rnasa, >XeHUICa Ha Kapernason XeHLWuHe, y OTua KOTOpoMW rnasa
61 ronybble, a y matepu — kapue. Kakoe noOTOMCTBO MOXHO OXunaaTb OT 3Toro bpaka?
3apgava 9.

Y yenoseka reH nonugaktunum (wectunanocTtun) (P) 9aBngeTca JOMUHAHTHBIM MO OTHOLLEHUIO
K reHy (p), AeTEPMUHUPYIOLLLEMY HOPMANbHOE CTPOEHME KUCTMU:

a) oT Opaka reTepo3UroTHOrO LWECTUNanoro MYXYMHbl C >KEeHLWMHOW C HOpMasbHbIM
CTPOEHMEM poaunncb ABa pebeHka — nATMnanbid U wectunaneii. Onpegenute reHoTUn
geten;

6) rOMO3UrOTHBIV LWIECTUNAnNbIA MY>XYMHA XXEHUICA Ha NATMNANoun xeH- wuHe. OT aTtoro 6paka
poauncsa oanH pebeHok. Onpegennte ero reHoTun n ge- HOTuM.

Bonpocbl 4ns caMokoHTpons:

BapuaHm |I.

Hanuwume coomeemcmesesyruwue cumMeorsibl.

1. [JoMUWHaHTHBIN reH — ...



PeueccuBHbI TeH — ...
[fomo3urora — ...
eTeposuroTta — ...

AureTeposuroTta — ...

o gk~ o

CopTa rameTt, obpasylolmecs npu Meinose OWUMINOUAHOW KNETKU reTepo- 3eBOTHOro

pogutena (AaBs ), — ...

srsgoTEopese
7. TawmetaA +rameTa a aurota — ...
Mo cdeHoTUNy chopmyna pacwennenns: 3 YyepHole, 1 6enbi; dopmMyna no reHoTuny—
Pogutenun— ... letn — ... BHyku —
10. TeHoTun Genoi KponbuMxm — ... (6enas okpacka LIEepPCTU — PELIECCUBHBIN NPU3HAK).
BapuaHm |I.

3anonHume nponycku 8 mekcme.

. MeHgenb, cKpeluMBasi pacTeHusi, OTnuyallmecss Mo, YCTaHOBUN cneaylolime
3aKOHOMEPHOCTU: HacrneaoBaHWe NpuaHaka onpeaenseTca ANCKPeTHbIMU dpakTopamm -

Ecnu B noToMcTBE NpPOSsIBNSAETCS MPU3HAK TONbKO OAHOMO U3 poauTenei, TO Takol MpU3HaK
Ha3blBaeTCcs_.

Mpur3Hak BTOPOro poanTens, NPosIBMSIOLNACA HE B KaXXA0M NOKONEeHUN, Ha3biBaeTcs_.

Mpu ckpewmBaHMM [OBYX OPraHM3MOB, OTHOCSILLMXCS K pPasHbIM YUCTbIM NUHUSM U
oTNMYaloLWmnXcsa Apyr oT Apyra___Npu3HakoM, BCE___ NOTOMCTBO OKaxeTcs___ 1 byaet no
dheHOTUNY NOXOXe Ha PpoanUTens ¢

NPU3HaKOM.

Pasgen 3. OCHOBbI FEHETUKN U CENEKLIUN.

Tema «OcHoOBBbI y4qyeHua o HacrneaCcTtBeHHOCTU 1 UISMEHYUBOCTUY .

NMPAKTUYECKAA PABOTA Ne 7

PeweHuve 3agay no aurnbpruaHomy cKkpeLimBaHuio

Lens:

00606LWNTb 3HAHNA O MaTepuarbHbIX OCHOBAX HacneaACTBEHHOCTU N M3MEHYMBOCTH; 3aKpPENUTb
3HaHMSI MO PELIEeHUD pasHbiX TUMOB TFEHETMYECKMX 3agad; oTpaboTaTb CUMMBOJSIMKY U
TEPMUHOMOMNI0, HEODXOANMbBIX ONSA peLIeHNs 3aaad.

MaTepuanbHO — TexHUYeckoe obecneyeHne: MeTogmyeckme ykasaHns no BbIMOSIHEHUIO

paboTbl, Tabnuubl: «AnrmbpungHoe ckpelumnBaHmne»



Xop 3aHATUS:
1.AKTyanusaumsa onopHbIX 3HAHUM:
1. Yro Takoe avrnbpuaHoe ckpeluvBaHue?
2. Kak popmynupyetcsa TpeTuii 3akoH . MeHaens?
3. Ha ocHOBaHWM Kakux HabniogeHwWi caoenaH BbiBOA4 O CBOGOAHOM KOMGUHMPOBaHUU
rameT BO BTOPOM MOKONEHNN?
4. Yro Takoe aHanMaMpyolLee cKpewBaHmne?
5.  KakoBbl LMTONOIMMYECKME OCHOBbI AUTMBPUOHOMO CKPeLLUMBaHNSA?
6. B uem 3akno4yaeTcs CMbICN TpeTbero 3akoHa I. MeHgena? KakoBbl CBA3M Mexay
BTOPbIM M TPeTbUM 3akoHamu . MeHgena?
7.  OT Yero 3aBUCUT KONMUYECTBO rameT, 0Gpasyemblx OpraHM3Mom?
8. Ckonbko TMMNOB rameT 06pasyioT OpraHn3mMbl CO CrieayoLLEe FTeHETUYECKON CTPYKTYPOIA:
AaBB; AaBB; AaBB; AaBs; AA BB CC; Aass CC; AaBeCc.
2. Ona pelueHns 3aaaqv crieqyeTt CoCTaBUTb CXEMY C anropuTMOM AeiCTBUS.
3. BbinonHeHne camocToaTenbHon paboThl.
O6paseL BbINONHEHMS 3a4avy:
Y yenoBeka TEMHbIN UBET Bosloc (A) AOMUHMPYET HaA CBETNbIM LUBETOM (a), Kapui LBET rnas
(B) — Hag rony6bim (b). 3anuwmnTe reHoTUNbI poanTenen, BO3MOXHbIE (OEHOTUMbI U FEHOTUNMbI
aeten, poamBLUMXcst OT Gpaka CBETNIOBOMOCOro ronybornasoro MyXYmHbl U reTepo3nroTHOM
Kapernason CBETNOBOSIOCOM XKEHLLUMHbI.
CseTnoBornocbin ronybornasbin My)xumMHa aabb. eTepo3nrotHas kapernasasi CBETNIOBOsIOCas
>KeHLwmHa aaBb.

,D,J'IFI peweHna 3agadu crieayeTt CoOCTaBUTb CXeMY:

P X QaaBb
Jaabb
G ab aB
ab
F1 aaBb aabb

cBeTn. Kapern.  ceeTn. ronyod.
3apgava 1. BpoxaeHHast 6nM30pyKkoCTb HacrneayeTcsi Kak ayTOCOMHbIN LOMUHAHTHBIN NPU3HAK,
OTCYTCTBME BECHYLUEK — KaK ayTOCOMHbIA peLeCCUBHbIA Npu3Hak. [pusHakm HaxogaTcs B
pasHbIX napax XpoMOCOM. Y OTua BpOXAEHHast GrvM30pyKOCTb M OTCYTCTBUE BECHYLUEK, Y
MaTepu HopMaribHoe 3peHue K BecHywku. B cembe Tpoe peten, asoe 6nusopykue 6e3s

BeCHyLWeK, ognH C HOopMalibHbIM 3peHNEM N C BECHYLUKaMW. CoctaBbTe CxXemy peuweHund



3agayn. OnpegenuTe reHOTUMNbI poauTenen n poameLLMxcsa geten. Paccuntante BeposiTHOCTb
poxaeHus geten 6nn3opykmx u ¢ BecHywkamun. OBbACHUTE, KaKOW 3aKOH MMeeT MeCTO B
AaHHOM crny4ae.

3apgayva 2. lNpu ckpelumBaHUM ABYX COPTOB TOMAaTta C KpacHbIMU LLUAPOBUOHBIMU U XKENTbIMU
rpylweBnaHbiMM  NfogamMyM B MEepBOM MOKONEHWW BCe MNMOAbl KpacHble, LapoBUAHbIE.
OnpegenvTte reHOTUNbI poauTenen, rMbépuaoB NEPBOro NOKONEHUS, COOTHOLLIEHE (DEHOTUMOB
BTOPOro NOKOMEHUS.

3apgava 3. lpu ckpewmBaHun pacteHna apbysa C ONMHHLIMKM NosiocaTbiMM MAo4amMu C
pacTeHMEM, WUMEKLMUM Kpyrnble 3eneHble NnoAbl, B NOTOMCTBE MOMAyYMiM pacTeHus C
OJIMHHBIMW 3eSIEHBbIMU M KPYINbIMY 3efeHbiMy nnogamu. [Npu ckpelwmBaHum Takoro e apbysa
(C ONVMHHBIMK NonocaTbiMU NI04aMN) C pacTeHMEM, UMEKLUM Kpyrible nonocaTble nnoapl,
BCE MNOTOMCTBO MWMENO Kpyrnble nornocatble nnogsl. Onpegennte [OMUHaHTHbIE W
peLecCcmBHbIE NMPU3HAKKU, FTEHOTUMbI BCEX POAUTENBCKMX pacTeHunn apbysa.

3agayva 4. Y cobak 4épHas wepcTb AOMUHMPYET Hag KOPUYHEBOW, a AfIMHHAA LWepCTb Hag
KOPOTKOW (reHbl He cuenneHbl). OT YEpPHOM ANUHHOLIEPCTHOW CaMKW NPU aHanm3upyoLem
CKpeLMBaHNUN MNOSTIy4EHO MOTOMCTBO: 3 YEPHbIX AMMHHOLIEPCTHbLIX LWeHKa, 3 KOPUYHEBLIX
OJMHHOLWEPCTHBIX. OnpegenuTe reHoTunbl poauTenen n NOTOMCTBA, COOTBETCTBYHOLUME MX
deHoTnnam. CocTtaBbTe CxeMy pelleHust 3agadn. O6bAcHMTE NONyYeHHbIe pe3ynbTaTbl.
3agada 5. lNonybornasbii NpasLlia, OoTel, KOTOPOro Obif NEBLUOW, XEHUICA Ha Kapernasomu
neBLle U3 CeMbW, BCE YNeHbl KOTOPOWN B TEYEHNE HECKOSBbKMUX MOKONIEHUN MMenu kapue rnasa.
Kakoe noToMCTBO cnegyeT oxuaaTtb OT aToro 6paka?

3agada 6. Kapernasbin npaBsLia XeHUTCA Ha ronybornason npaswe. VX nepsBbin pebEHOK
npasLwa n nmeet ronyobble rnasa.

KakoBa BEpPOATHOCTb POXAEHUS BTOPOro pebEHka ¢ TakuM e coveTaHneM NpuU3HaKkoB?
3apgava 7. Ecnu xeHwmHa ¢ BecHywkamu (A) n KypyasbiMn Bornocamm (B), oTewn, KoTopoun He
MMEen BECHYLIEK M MMeNn NpsiMble BOJIOCbI, BLIXOAWUT 3aMYX 3a MY>XYMHY C BECHYLUKaMun U
npsiMbIMKn Boriocamun (0b6a ero poavTenss UMenu Takme Xe NPU3HakK), TO KakMe OeTU y HUX
MOryT ObITb?

3agava 8. Y kpynHoro poraTtoro ckota reH KOMOJSI0CTU LOMUHUPYET Hag reHoMm poraTocTu, a
reH YepHOoro LBeTa LepCTU — Hag reHoM KpacHol okpacku. Obe napbl reHOB HaxXo4saTCsi B
pasHbIX Napax XpoOMOCOM.

3apaya 9. Kakumun okaxyTca Tendra, €CnNu CKPeCTUTb reTepo3uroTHbIX no obenm napam
npu3HakoB Bblka N KOpoBY?

3agada 10. Kakoe noToMCTBO crnefyeT oxuaaTb OT CKpewjmBaHUsS YepHOro KomMosoro Obika,

reTepo3nroTHoro no o6emm napam NPU3HaKoB, C KPACHOW poraTon KOPOBOWN?



Bonpocbl 4ns camokoHTPOnS:
BapuaHm I.

Bbinuwume Homepa 8epHbIX Cy)X0eHUU.

1. HacneactBeHHOCTb — 93TO  CMNOCOGHOCTL poauTenel nepedaBaTb CBOM  MPU3HAKU

cnegyroLwemMy NoKOSEHMIO.

®deHOTUN — 3TO COBOKYMNHOCTb FEHOB ONpeaesieHHON KNeTKM Unn opraHusmMa.

B pesynbTtate Menosa NnponcxoauT YMeHbLLEHWE YMcria XpOMOCOM B 2 pasa.
MoHornbpuaHoe cKkpelmBaHne — 3To CKpelumBaHme No AByM napam NpuM3Hakos.

[ns onpepeneHns reHoTMNa opraHnama NpoBOAUTCS aHanM3npyloLee cKkpeLLunBaHue.

ObmeH y4yaCcTKkaMn roMmoJiIorm4HbIX XpoOMOCOM Ha3bIBaETCA KOHbIOraumnen.

N o gk 0D

FI/I6pVID,OB nepBoro nokKoseHmA, HasblBaeTCA JOMUHAHTHbBIM.

0

XpOMOCOMbI, 0AMHAKOBLIE Yy CaMLia U Y CaMKK, Ha3blBalOTCS ayTOCOMaMM.

9. Ocobn, B nNOTOMCTBE KOTOPbIX OBGHapyXMBaeTCA paclienfieHne, HasblBaloTCA

FOMO3UTOTHLIMM.
10. SAsnenwue cuenneHHoro HacneaoBaHus oTkpbin T. MopraH.
11. Femodunusa — cuenneHHoe ¢ Norom HacneacTeeHHoe 3abonesaHue.

12. B Hopme Habop NOMoBLIX XPOMOCOM Y XeHLMHbI— XX.

BapuaHm |I.

Bbinuwume Homepa 8epHbIX CyXOeHUU.
1. MoandukaumMoHHas N3MEHYNBOCTb CBsI3aHa C U3MEHEHWeM reHoTuna.
. Kaxxgbin opraHnam obnagaeTt cBOMCTBaMU HACNeACTBEHHOMW N3MEHUYNBOCTM.
. Hopmown peakuum HasbiBaloT npeaesibl MyTaLuMOHHON N3MEHYMBOCTU NPU3HaKa.
. MyTauumn npoucxoast B XpOMOCOMax Nnof BANAHNEM BHELUHUX N BHYTPEHHUX (PaKTOpOB.
. CepnoBugHO KrneTovyHasi aHeMUs BO3HUKAET B pe3yribTaTte XPOMOCOMHOW MyTauu.
. NMonunnongma — aTo KpaTHOE yBENnYeHne KoimyecTBa XPOMOCOM.
. AN n3yyeHuns reHeTrKM YenoBeka NCnonb3yeTca rmbpnaonornieckun MetTos.

. HempgeHTn4yHble 6nmnsHeubl pa3BnBarOTCA U3 OOHOW SNLEKNETKN.

© 00 N O O &~ W DN

. [eHeanornyecknn MeToa OCHOBaH Ha N3y4eHNN KoJnm4ecTBa N CTPYKTYPbl XPOMOCOM.

10. Bce pasnuuuns pasHosaiLEBbIX GNM3HELIOB 06YCNOBNEHbI BNUAHWEM BHELLHEW cpeabl.

Mpu3Hak, nepegarowmnncsa No HacneacTsy npu rmbpuansaumm, HO He NPOSBNSAIOLMNNCA Y



11. VY pogutenen, cocTosAlMX B POACTBE, BEPOATHOCTb POXAEHUS aHOMarbHbIX OeTel
BO3pacTaeT B HECKOSbKO pas.

12. TeHOTVN — 3TO COBOKYMHOCTb BCEX FE€HOB OpraHu3ma.
Bapuarnm llI.

Bmecmo moyek nodbepume coomeemcmeyrouie mepMuHbl Uu chamuriuro y4éHoeo.

1. 3nemeHTapHaﬂ eanHnua HacnencrtBseHHoOCTH, npeacrtaBreHHaa OTPe3KOM MOJEeKyIbl OHK

CkpelmBaHne, NpmBoAsLLeecs Ans onpeaeneHms reHoTuna opraHmama— ...
XpOMOCOMbI, OAMHAKOBLIE Yy caMLia U Y CaMKu, — ... .

B Hopme Habop NOMOBLIX XPOMOCOM Y MY>XYUHbI — ... .

AN

dopma  M3MEHYMBOCTM  OPraHM3MOB, BO3HMKalOLWAss NpPU  U3MEHEHWWM  YCIIOBWIA

CYyLLIeCTBOBaHUA 1 He 3aTparmsaloLLas reHoTun opraHmsma, — ... .
BHOBb BO3HMKalOLNE N3MEHEHUSA B reHOTUNe — ... .
MyTauumn, cBasaHHble ¢ usmeHeHneMm cTpykTypbl AHK, — ... .

MyTaLI,I/II/I, CBA3aHHble C UISBMEHEHNEM CTPYKTYpPbI U Ha6opa XpomMocowm, —

© 0o N o

KpaTHoe yBenuyeHue Yncna Xxpomocom — ... .
10. [Ons usyyeHus reHeTukn Yenoseka UCNomnb3yT METOabL: ..., ..., ... .
11. Bce pasnuuus oaHoANLEBLIX GNN3HELIOB 06YCNOBMNEHbI BIUAHUEM ... .

12. BnuskopoaCTBEHHOE CKpeluuBaHue — ... .

Pasnen 3. OCHOBbI FEHETUKN U CENEKLIUN.

Tema «OCHOBbI y4eHUs1 O HACNeaCTBEHHOCTU U U3MEHYNBOCTU Y.

MPAKTUYECKAA PABOTA Ne 8

"eHeTuka nona. HacrnegoBaHME NPU3HAKOB, CLEMSIEHHbIX C MOIOM

Llenb: Ha ocHOBaHMM 3HaHMM 3akoHa T. MopraHa ymeTb NPOrHO3npoBaTh HacrnegoBaHWe
NPWU3HaKOB y YesioBeka U Apyrnx OpraHM3mMoB Npu NOSIHOM M HEMOSHOM CLENSIEHUN FEHOB, Ha
KOHKPETHbIX NpUuMepax nokasaTb, Kak HacrneayrTCca NPpU3HaKn, CLENSIEHHbIX C MOIOM, YTO
Heob6XxoauUMO 3HaTb U KakMX NpaBuIl NpUAEPXKMBATLCS NPU PELLEHMN 3a4a4; oTpaboTaTtb
CUMBOJMKY U TEPMUHOSOIMIO, HEOBXOANMbBIX ANl PELLEHUS 3a4au.

MaTepuanbHO — TexHudeckoe obecnedyeHue: MeToguyeckme YKasaHus Mo  BbIMOSIHEHWUIO
paboTbl Tabnuvua «MexaHuam onpegeneHna nonay», «Kapuotun |y 4enosekay,
«HacnepnosaHue remoununy.

Xopn 3aHATUS:

1. AKTyanusaumsi ONnopHbIX 3HAHWI



YTto Takoe non opraHuama?
Kakne Tnnbl XpoOMOCOM BaM M3BECTHbI?
CKonbKo ayToCOM B reHoTune yenoseka?

Kakune XPOMOCOMbI Ha3blBakOTCA nosioBbIMU?

1
2
3
4
5. Kakoit non HasbiBaeTCcsA roMoraMeTHbIM U Kakoi — reTeporameTHbIM?
6. Kak HacnegyeTcs non y MNeKonuTarLLmx?

7. Y70 Takoe HacnegoBaHWe NPU3HAKOB, CLEMNSIEHHbIX C MOSIoM?

8. Tmey4enoBeka pacronioXeH reH, Bbi3biBaOLWNA reMoUnmnio?

9. Komy nepepnatotca reHbl, HaxoasaLmecs B Y- XxpoMmocome?

2. N3yunTb KpaTKne TeopeTmyeckme CBeaeHus;

BapuaHm 1.

3agaya: HocutenbHuua remomnun BbilWia 3aMyXx 3a 300pPOBOro MyX4u- Hy. Kakue moryt
poanTbCcs AeTn?

Lnsa peweHus 3ada4yu cnedyem cocmasumb CXEMY:

PeweHwve:
P oxx" xd X"y
G X", X" XAy
F1
X"X" peBouka, 3noposasi (25%)
X"X" neBouka, 3gopoBas, HocuTenbHuua (25%)
XY manbuuk, 3nopoBbin (25%)
X"Y Manbuuk, GonbHol reModunveit (25%).
BapuaHm |I.

[na peweHus 3adayu cnedyem cocmasume CXemy

ANropuT™m gencteun [pumep pelueHns 3agayn

1. UrteHne ycrnosusl. 3adaya. Y XEHLWMHbI, Y KOTOPbIA OTCYTCTBYET MNOTOOTAENEHUE
3agaun. (3aboneBaHue no- apyromy Ha3blBaeTCs
AHrMApPO3HaAdKTOAEpMaribHas UCNNAa3ns) U MY>XXUYUHbI, HE NMEIOLLLErO
yKaszaHHOro gedekra, poxgaetca cbiH. Onpe- aenuTb, yHacnegyeTt nu
pebeHok 6ones3Hb Mmartepu, WNM Xe Manbynk OyaeT Takmm ke
300pPOBbIM, KaK N ero oTey, eCcriv U3BEeCTHO, YTO reH, OTBETCTBEHHbIN
3a pa3BuTnE 3TON BOMNE3HU,- PELLECCUBHBLIN FEH, TOKanM30BaHHbIN B X-

XpoOMOCOMe. Paccuntatb: ecnu BTOPbIM pe6eH|<0M B 3TON CeMbeE




OyneT Oesoyka, HopmarnbHO nu B6yayT pabotatb y Hee MNOTOBblE

pkenesbl?
2. BBegeHue 2. PeweHue.
OyKBEHHOIO
0603Ha4YeHs a) O603Ha4YMM reHbl, KOHTPONUPYHOLLNE NPU3HAKK:
AOMWHAHTHOrO A- HOpManbHOe NoTooTAENEeHNe

N peueccnBHOro

a- HapyLUeHHoe NoTooTAeNneHne

NPU3HaKOB.
4. CoctaBnenve 3.

cxeMbl P deHotun 9 HapyLUEHHOEX 4HopmManbHoe

1-ro cKkpeLMBaHus, notootaeneHne notootaeneHue

3anncb eHOTUMNOB,

a 3atem reHotunogP reHotun & X°X? X Q XAy

pPOAMNTENBCKNX

ocoben.

4. 3anuck Tunos - 4. ! ! !

raver, KoTopbleG xXaxAy

MoryT

0bOpa3oBbIBaTLCH BO

BpeMsi Menosa.

5. Onpegenenve - 5. XAXa X2y

reHOTUMNoB nF1 reHoTun

deHOTUNoB doeHoTUN HOopMarbHoe HapyLleHHoe NoTooTAeNneHne
NOTOMKOB, noTooTAeNeHne

obpasyoLmxcs B
pesynbTaTe

onnogoTBOpPEeHNA.

6. OTBE4YaeM Ha -

BOMPOCHI 3agauu -

Manbyuk,

KOTOpble

OynyT

KOTOpPbIA YyXe poaurcs,

M BCe OCTallbHble MaJlb4UKW,

MOryT NOSBUTLCA B 9TOM ceMbe B 0603pmMMom Byayliem, HenpeMeHHo




NOSTHLIMU CTpagaTb HapyLLleHMeM NOTOOTAENEeHUS
npegnoxe-
Huamu, sanuceiBas [Hanpotne, 100% NOTOMKOB >KEHCKOro romna, KoTopble MOryT
NOSIBUTLCS B

BCE BblYUCNEHMSA.  3TOWN ceMbe, ByayT XapakTepmn3oBaTbCa HANNMYMEM NOTOOTAENEHUS.

2 - 100%

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

100%-50% =50%.

7.3anvcbiBaem 10. OtBeT: X*X* X%V

oTBeT no obpasuy (0% 50%

3agaHns Ansg caMoCTOATENbHOMO BbINONTHEHUS:

3agaya 1. Y 4enoBeka nMpu3HaK reMounMm peLeccMBeH W cuenfneH ¢ nofnom (red
nokanuayetcsi B X-XpOMOCOME M He UMeeT annens B Y-xpomocome). [leByLuka, oTeL, KOTOpoWn
cTpagan remounuen, BbIXOAUT 3aMyXX 3a 340POBOro Mo 3TOMY NPU3HAKy MYX4YuHY. Kakmx
AeTen MOXHO oXuaaTb OT aToro 6paka?

3agaya 2. Y yenoBeka [anbTOHU3M OMpedenseTca peueccMBHbIM — annenem rewa,
PacnosioXXeHHOro B X-XpOMOCOME U He UMeKLWero annenbHoro reHa B Y- xpomocome. OT
Opaka poauTenem C HopmarnbHbIM 3peHMeM poauncs pebeHok aanbToHuK. KakoB non
pebeHka?

3agava 3. emounua (HecBepTbIBAEMOCTb KPOBW) onpenensercs peuecCUBHbIM FEHOM,
cuenneHHbIM ¢ NofoM. B ceMbe MyX4MHa M XeHWMHa 300pOBbl, O4HAKO MaTb KEHLUMHbI
cTpagana remounmen.

KakoBa BEpOATHOCTb TOro, YTO Y UX NepBoro pebeHka KpoBb ByaeT cBepTbIBATLCS NIIOX0?
YBenuunTca nu BepOATHOCTb poXaeHust 6onbHOro pebeHka, ecnv BOPYr BbISICHUTCH, YTO U
oTel MYX4uHbl Takke bbin 6oneH remocpunuen?

KakoBa BEPOATHOCTb POXAEHMS LOYEPEN, HECYLLNX reH reMounmm?

Ecnn 6bl 3Ta XeHWuHa Bbiwa 3aMyX 3a 60/bHOr0 MyXXYMHY, TO C KAKOWN BEPOATHOCTbIO ee
AeTn mornun 66l PoanTLCA 340POBLIMU?

Kakon y H1x 6bin 661 non?

3apava 4. MyxumMHa- [anbTOHMK XXEHUTCA Ha >KEHLUMHE C HOpManbHbIM 3pEeHMEM, oTel,
KOTOpOM Obin AanbToHMKOM. Kakum OyaeT 3peHne y nx neten?

3apayva 5. Y yenoseka uBeToBas crnenota— CUENfEeHHbIN C NOIOM peLeCcCUBHbIN NPU3HAK.

B GonbLlion ceMbe y BCex JOYEPEN 3pEHNE HOPMasibHOE, a BCE CbIHOBbS MMIOXO pasnuyalroT
uBeTa.

MoxeT N1 MaTb BbITb rETEPO3UTOTHON MO 3TOMY reHy? EcTb N AedpekT 3peHus y oTua?



Mornu 6bl y 300pOBbIX poAUTENEn poaNTbCS AeTH € 3TUM AedekTom? C Kakon BEPOATHOCTbIO
3TO MOrno 6bl CNy4YnTLCA?

MoryT nu XeHLWMHbI cTpagdaTb LBETOBOW CNenoThl.

3agayva 6. Cungpom O[] (opo-thaumo-gurnTanbHbI CUHAPOM UKW POTO-NMLE- NanbLEeBO
CUMHOPOM) nNpuBOAUT K rnbenu SMOPUOHOB MYXCKOro Mnofna W  XapaktepusyeTtcs
MHOXECTBEHHbIMW MOPOKaMN Pa3BUTUS. Y TeTEpPO3UTrOTHbIX >KEHWWUH npusHakn O[]
BblpaxeHbl crabo. XXeHWuHbl co cnabo BblpaXXeHHbIMU MNpU3HakaMy CUHApOMa WuMmeeT
300opoByl0 Aoyb. [1Be nepBble 6epeMeHHOCTU 3aKOHYMMUCH CMOHTaHHbIMU BblKMAbILLAMU
NNogoB MYXCKOro nona. KakoB reHoTun >XeHwWwmHbl? MeHoTun normbwmx amépmoHoB? KakoBa
BEPOATHOCTb POXAEHUSA Y 3TON XXEHLUMHbI BTOPOW 340pOBOWN JoYepu?

Bonpocs! 4ns caMOKOHTpons:

BapuaHm |.

Kapuotun - ...

AyTtocomamu - ...

MonoBbiMK - ...

flomMorameTHbIN non - ...

eTeporameTHbIN Mo — ...

Femodounua — ...

[danbToHn3m — ...

"lomornornyHble XpPOMOCOMbI— ...
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eHoM — ...

10. CuenneHHoe ¢ Nofnom HacnegoBaHue - ...

BapuaHm |I.

3anonHume nponycku 8 mekcme.

CoBpemeHHas Teopus HacnegoBaHMWs nona 6bina paspaboTaHa
N ero coTpyaHukamm B Hayane XX Beka.

AnnenbHble reHbl B -Kn - XpoMoOCOMax HacnegyrwTcd B COOTBETCTBUM C 3aKOHaMU

MeHngens.

['eHbl, pacnonoXeHHble B OAHON XPOMOCOME, Ha3blBaKTCS



anI3HaKVI, FreHbl KOTOPbIX JTOKarim3oBaHbl B MOJ1I0BbIX XPOMOCOMaX, Ha3biBAOT

Mon, koTopbln bopMupyeT rameTbl, OAWHAKOBbLIE MO MOMOBOM XPOMOCOME, Ha3blBaeTCH
n obosHavaeTca__ .

[Mon, koTopbIN popMUpyeT rameTbl, HEOOMHAKOBbLIE MO MOMOBOW XPOMOCOME, Ha3blBaeTCs
n obo3HavaeTca Kak .

Y opo3odurnbl 1 YerioBeKa XXEHCKUM MOS ABNAETCHA__, @ MY)XXCKOW_.

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

Pasnen 3. OCHOBbI FeHETUKN U CENEKLIUN.

Tema «3akOHOMEPHOCTU U3MEHUYNBOCTUY.

MPAKTUYECKAA PABOTA Ne 9

[MocTpoeHne BapnaunoHHOro psiaa n BapnauyuoHHOM KPUBOW, USMEHYNBOCTb

Llenb: no3HakOMUTb CTyAeHTa CO CTaTUCTUYECKUMU 3aKOHOMEPHOCTAMU MOAUMUKALMOHHOWN

N3MEH4YMBOCTU, BblpaboTaTb yMeHUE CTPOUTb BapuaLMOHHbIN psa U rpadmk M3MEHYMBOCTH

[aHHOro npusHaka.

MaTepuanbHO — TexHu4eckoe obecnedyeHue: MeToguyeckme YyKasaHus Mo  BbIMOSHEHWUIO

paboTbl, NMMHENKa, KapaHaall, CIUCOK CTyAEeHTOB rpynnbl.

Xopa 3aHATUS:

1. W3amepuTtb pocT CTyAEHTOB rpynnbi;

2. CrpynnupoBathk no pocTy;

3. lMocTpoutb rpadmk, HAHECTU Ha HEro CpPedHW, MakCUMarbHbI, MUHUMAanbHbLIA POCT
CTYAEHTOB rpynnbl;

4.  TlocTpouTb BapuaLMOHHYO KPUBYIO;

5. MoarotoBuTb 3aLUTy paboTbl NO KOHTPOIbHLIM BOMPOCaM.

TeopeTuyeckne ceeageHus

MyTaumMoHHas W3MEH4YMBOCTb— 3TO wu3aMeHeHnss [OHK «kneTkn (M3MEeHeHue CTpOoeHust wu

KonnyectBa Xpomocom). BosHukawoT nog genctemem  ynbTpadmoneTta,  paguauuu

(peHTreHoBCKMX nyvyen) u T1.n. [lepepatoTcs nNo HacnencTBy, cryxaT martepuanoMm ans

€CTeCTBEHHOro otbopa (MyTauMOHHbIN NPOLECC — OAHA U3 OBUXKYLLUX CUIT 9BOSHOLIMN).

KombrHaTMBHas M3MEHYMBOCTb BO3HMKAET Npu nepekombuHaumu (nepemellnBaHun) reHoB

oTua n matepu. ICToOYHUKN:

KpoccuHrosep npu menose (roMOSOrMYHble XPOMOCOMbI TECHO CONMXKaKTCA U MEHSTCS

yyacTkamm).

1) HesaBwucrMoe pacxoxaeHre XpoOMOCOM Mpu mMeiiose.



2) CnyyvaiiHoe cnvisiHie rameT npu onrnoaoTBOPEHUM.

Mpumep: y LBETKa HOYHAsA KpacaBuua eCTb FeH KpacHOro uBeTa nenectkoB A, u reH 6enoro
ueta a. OpraHusm Aa mmeeT pPO30BbIA LBET enecTtkoB, 3TOT MPU3HAK BO3HUKAET npwu
coyeTaHnn (KoMmbuHaumm) KpacHoro n 6enoro rexHa.

MogudumkaumMoHHaa M3MEHYMBOCTb BO3HWKAeT Noh [OeWCTBMEM OKpyxatouwen cpeabl. o
HacneacTBy He nepegaéTtcs, NOTOMY YTO NPU MOAUMUKALUSAX MEHSIETCS TONbKO (heHOoTuMN
(Npn3Hak), a reHoTun He MeHsieTes. OTnnMyus

oT MyTaumin. Hopma peakumm —  CnocoBHOCTb reHoTuna dopMmMpoBaTh B OHTOreHese, B
3aBUCUMMOCTU OT YCrOBMUK cpefbl, pasHble eHoTunbl. OHa XapakTepusyeT OON0 y4acTus
cpeabl B peanusaumm npuaHaka n onpeaenset MogndukaumoHHy0 N3MeHYMBOCTL B1uaa. Yem
lMpe HOpMa peakuuu, TeMm 6onblue BnusHWE cpedbl U TEM MeHblle BUSHWE reHoTuna B

OHTOreHese.



OavH 1 TOT Xe reH B pasHblX YCMNOBUSX cpedbl MOXET peann3oBaTbCs B HECKOMbKO
nposiBNEeHUN npuaHaka (peHoB). B kaxxaom KOHKPETHOM OHTOreHese U3 CnekTpa NpOosBrEHNI
npu3Haka peanusyeTcst TONbKO OAUH. AHaNoOrM4yHO OOUH U TOT Xe reHOTUMN B pa3HblX YCNoBUAX
cpefbl MOXeT peanim3oBaTbCs B Lenbl CNEKTP NOTeHUMaribHO BO3MOXHbIX (PeHOTUNOB, HO B
Ka)X[OM KOHKPETHOM OHTOreHese peanuayeTcs TONbKO oanH peHoTun. o HacneacTBEHHOW
HOPMOW peakunn NOHMMaKT MaKCMMasribHO BO3MOXHYIO LUMPUHY 3TOrO CNeKkTpa: YeM OH Luupe,
TEM WMpe Hopma peakumn. PeHoTUNMYeckoe 3HadYeHne NBOoro KOMYECTBEHHOrO Npu3Haka
(®) onpepensieTcd, ¢ OAHON CTOPOHBI, €ro reHOTUNMYEeCKUM 3HadeHunem (1), ¢ pyron CTOPOHbI
— BnusaHunem cpeabl (C):
Xopa paboThbi:
3agaHusa ong camMoCTOSATENbHONO BbIMOMHEHNS:
1. N3mepuTb poCT Kaxgoro CTyaeHTa B rpynne, okpyrnnTb undpsbl (Ha-

npumep, ecnm pocT cocTtaenseT 165,7 cm, 3anuwmTe, 4To pocT — 166 cm)
2. KonuyecTtBo CTyQeHTOB C MOBTOPAOLWMMCA POCTOM, NOSTyYEHHbIE AaHHble 3anuunTe B
Tabnuuy.
(CrpynnunpynTe nonyyeHHble undpbl, KOTOpble OTNUYalTCs apyr oT Apyra Ha 5 cm (150—155
cM, 156—160 cm 1 T. A4.) n noacynTanTe KONMYECTBO YYEHNKOB, BXOAALLUMX B KaXayt rpynny.
MonyyeHHble gaHHble 3anuwmnTe: KonnyecTBo yvawmxces ... 2 Poct, B cm 145—150).

3. TocTpoiTe BapuaLMOHHBLIN Psad pocTa CTYAEHTOB, a Takke BapuaLMOHHYI KPUBYIO,
OoTKNnagbiBas Mo ropu3oHTanu pocT B CaHTUMETpax, a No BepTUKanu KoOnNm4yecTso NOBTOPOB C
AaHHbLIM POCTOM.

4. BblMUCIMTE cpedHuit POCT CTYAEHTOB Ballei rpynnbl no dopmyne (Nytem AeneHus
CYMMbI BCEX N3MEPEHUIN Ha 0bLLee YNCNO U3MEPEHUN)

5. BbluncnuTe u oTMeEpbTE Ha rpaduke cpeaHuin pocT.

6. Mocne Bawux UccneaoBaHuini caenanTe BbIBOA M OTBETLTE Ha BOMPOCHI:

a) Kakom poCT YYEHMKOB Ballen rpynnbl BCTPeYaeTCs YacTo, Kakon peako.

6) Kakne OTKNOHEHUS BCTPEYalTCs B pOCTe yYaLLMXCS.

B) KakoBbl MPUYMHbI Pa3HOro pocTa.

CryoeHTbl: 1.

Homep [@amunus ctygeHTta Poct
n/n B CM

1




Homep

n/m
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Poct
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16
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MPAKTUYECKAA PABOTA Ne 10

. AHanu3 n oueHKa pasnnyHbIX rMNOTE3 MPOUCXOXAEHUS XKUSHN.

Llenb: 3HAKOMCTBO C pasnuUYHbIMWU rMNOTE3aMn NPOUCXOXKAEHUS XKNU3HM Ha 3emne.
Xopn paboTbl.

1. [lpounTaTb TEOPETUYECKNE CBEOEHNSA

2. 3anonHutb Tabnuuy:

Teopun n | CylwHoCTb Teopuu unu | lokasatenncrea




rmnoTesbl rmnoTesbl

TeopeTnyeckne ceegeHus

«MHoroobpasne Teopuin BO3HMKHOBEHUS KNU3HU HA 3emMne»

1. KpeaumoHnsm

CornacHo 3TOM TEOopWUW, XM3Hb BO3HMKMA B pe3yrbTaTe KakKoro-TO CBEPXbECTECTBEHHOIO
cobbiTna B npowrsom. Ee npuaepxueaioTca nocnegosaTteny nodytu Bcex Hambonee
pacrnpoCTPaHEHHbIX PENMUMMO3HbIX YYEHUN.

TpaovunoHHoe NyaencKko-XxpucTnaHckoe npeacraBneHne 0 COTBOPEHUN MUpPa, U3NOXEHHOe B
KHure bbiTusl, Bbi3blBano 1 NpoaosiKaeT Bbl3blBaTb CNopbl. XOTS BCE XpUCTUAHE NPU3HAIOT,
yTo bnbnua — ato 3aseT ['ocnoga nasm, NO BOMNPOCY O ANUHE «OHSAY», YNOMMHAaBLUErocsl B
KHure BbITus, cylecTByrOT pasHornacus.

HekoTopble cYnTaloT, YTO MUP M BCE HAcensiiowme ero opraHnamMbl Obinn co3gaHbl 3a 6 OHEN
no 24 yaca. [ipyrme xpuctnaHe He OTHOCATCSA K bnbnum kak K Hay4HOM KHUre N CYUTaIT, YTO B
Kuure bBbITMSE M3noXeHO B MOHATHOW ana nogen dopme Teonornyeckoe OTKPOBEHME O
COTBOPEHNN BCEX XUBbIX CYLLECTB BCEMOTYyLLUMM TBOPLOM.

Mpouecc BoXXeCTBEHHOIO COTBOPEHMS MMPA MbICIINTCH Kak UMEBLLNIN MECTO NnLLb ogHaxabl n
NOTOMY HEAOCTYMHbIN A5 HabnoaeHnsa. 3Toro 4oCTaTovHO, YTOObI BBIHECTU BCHO KOHLEMLUMIO
BGOXXeCTBEHHOIO COTBOPEHUS 3a PaMKM Hay4yHOro mccrnegoBaHus. Hayka 3aHMMaeTcsa TOMbKo
TEMU SABMEHUAMM, KOTOpble nogaarTcs HabnaeHuto, a NOTOMy OHa Hukorga He byaet B
COCTOSIHUM HU foKa3aTb, HU ONPOBEPrHYTb 3Ty KOHUENUMIO.

2. Teopusi cTaumMOHaApPHOro COCTOSIHUA

CornacHo aton Teopun, 3emnsi HAKOr4a He BO3HMKana, a CyllecTBOBana Be4YHO; OHa Bceraga
cnocobHa nopaepXxuBaTb XWU3Hb, @ €CNM U U3MEHsNacb, TO OYEHb Marno; BuAabl TOXe
cylliecTBoBanu Bcerga.

CoBpemeHHble MeToAbl AaTMPOBaHUS AaloT BCe Boriee BbICOKME OLEHKM BO3pacTa 3eMnu, YTo
No3BONSET CTOPOHHUKAM TEOPUM CTAUMOHAPHOrO COCTOSIHMSA nomnaratb, YTo 3emMnsa u BuAbl
cywiectBoBanu Bcerga. Y Kaxgoro Buaa €CTb ABE BO3MOXHOCTM — NGO Un3MeHeHne
YMCNEHHOCTN, NMNBO BbIMUPAHKE.

CTOPOHHMKM 3TOM TEOPUM HE MNPU3HAKOT, YTO HanNMyne WnNn OTCYTCTBUE ONpeaeneHHbIX
MCKOMaeMbIX OCTaTKOB MOXET yKasblBaTb Ha BPEMS MOSIBIIEHUS UMW BbIMUPAHUS TOrO MK
MHOMO BMAA, W NPUBOAAT B Ka4yecTBe MNpumMepa npeacTtaBUTENs KUCTenepbiXx pblid —
natumeputo. o NaneoHTONOrMYEeCKMM AaHHbIM, KUCTenepbie BbiMepnn okono 70 MnH. net
Hasag. OgHako 3TO 3akfoveHne MpULLIOCL NEpPEecMOoTpeTb, Koraa B panoHe Maparackapa

ObINMM HaMOeHbl XUBbIE npeacrtaBuTesin KUCTenepblx. CTOpOHHVIKI/I TEOPUN CTaUMOHapPHOro



COCTOSHUS YTBEPXAaloT, 4YTO, TOMbKO M3yvas HbIHE XMBYLIME BUObI U CpaBHMBas WX C
McKoMaeMbIMU ocTaTkamMu, MOXHO AenaTtb BbIBOA O BbIMUPAHUK, Ja Y TO OH MOXET OoKasaTbCs
HeBepHbIM. BHe3anHoe nosiBneHne kakoro-nnbo nckonaemoro BMaa B onpeneneHHoM nnacrte
00bACHAETCA yBENMYEHMEM YUCIIEHHOCTM €ro nonynauum unm nepemMelleHnemM B MecTa,
BGrnaronpuATHble AN COXpaHEeHUsA OCTaTKOB.
3. Teopusa naHcnepmunm
OTa Teopuss He npegnaraeT HUKAKoro MexaHmama ans  obbsACHEeHMs NepBUYHOro
BO3HUKHOBEHUS XWU3HW, a BblABUraeT UAE O ee BHE3eMHOM npoucxoxgeHun. Noatomy ee
Henb3s cuYnTaTb Teopuen BO3HWKHOBEHWUS >KU3HU KaK TaKoOBOW; OHa MPOCTO NepeHoCUT
npobrnemy B Kakoe-TO Apyroe Mecto Bo BceneHHon. M'mnoTtesa 6bina BobigsuHyTa HO. JInbuxom
n . Puxtepom B cepegunHe XIX Beka.
CornacHo rmnoTese NaHCNepMUM XXMU3Hb CYLLECTBYET BEYHO M MEePEeHOCUTCS C NaHeTbl Ha
nnaHety meteoputamu. [pocTenwmne opraHn3ambl UM UX CNOPbI («CEMEHa XN3HW»), nonagas
Ha HOBYIO NMnaHeTy U Hanas 34ecb bnaronpuaTHbIE YCIOBUA, pa3MHOXalTCS, AaBasd Havyano
9BONOLMM OT NPOCTENLINX POPM K CIIOXHbIM. BO3MOXHO, YTO M3Hb HA 3emrie BO3HMKMNA U3
OAHOW eMHCTBEHHOWN KOSTOHMM MUKPOOPraHM3MOB, 3abpoLUEHHbIX M3 KOCMOCaA.
[ns obocHoBaHWA 3TON TEOPUN UCNOMB3YTCA MHOrokpaTtHble noasneHna HITO, HackanbHble
n3o6paxeHnsa NpegmMeToB, NOXOXNX HA PaKeTbl 1 «KKOCMOHABTOBY, a TakKe CO0bLLEeHNA AKOObI
0 BCTpeyax ¢ nHonnaHeTsaHamu. [pu nsydeHnn matepunanos MeETEOPUTOB U KOMET B HUX Oblnu
obOHapyXeHbl MHOrMe «npeflecTBEHHNKM XUMBOrO» - Takume BeLllecTBa, KaK LMaHOreHbl,
CUHWUITbHAsA KUCNOTa W OpraHu4eckne coefuHeHUs, KOTopble, BO3MOXHO, Cbirpann porsb
«CeMsiH», NagasBLUMX Ha rony 3emnio.
CTopoHHMKaMu aTon rmnoTtesbl 6binn naypeatsbl Hobenesckon npemun ®. Kpuk, J1. Opren. ©.
Kpuk ocHOBbIBancs Ha ABYX KOCBEHHbIX AoKa3aTeNbCTBax:

- YHMBEpPCanbHOCTU reHeTMYECKOro Koaa;

- HeobXxo4MMOCTU AN HOpPManbHOrO MeTabonmamMa BCeX XMBbIX CyLecTB MonubaeHa,

KOTOpPbI/ BCTPEYaeTCs cenyac Ha nnaHeTe KpanHe peako.

Ho ecnun »un3Hb BO3HUKNA He Ha 3emre, TO Kak OHa BO3HWKNA BHE ee?
4. dnsmyeckune rmnoTesbl
B ocHoBe (hmamyeckux runotes NexuT npu3HaHme KOPEHHbIX OTIIMYUIA XKMBOMO BeLLecTBa OT
HexunBoro. PaccMoTpum rmnotesy NpoOUCXOXAEHUSA XN3HW, BblABUHYTYIO B 30-e rogbl XX Beka
B. . BepHagckum.
Barnsabl Ha CyLLHOCTb XXM3HW NpuBenn BepHaackoro K BbIBOAY, YTO OHa nosBunach Ha 3emre
B dopme 6uocdepbl. KopeHHble, dyHOaMeHTanbHble OCOBEHHOCTU >XMBOrO BellecTBa
TpebyloT ANna ero BO3HUKHOBEHUSI HE XMMMUYECKUX, a8 (PU3NYECKMX MPOLeCCOB. ATO AOSHKHA

ObITb cCBOEOOpa3Has katacTpoda, NOTPSAICEHUE CaMUX OCHOB MUPO3aaHUS.



B cootBeTcTBUKM C pacnpocTtpaHeHHbiMM B 30-x rogax XX Beka rmnotesdamu obpasoBaHus
JlyHbl B pesynbTate oTpbiBa OT 3eMnv BellecTBa, 3arnorHABLUIEro paHee TUXOOKeaHCKYHo
BnaguHy, BepHagckum npegnonoXxus, 4Tto 3TOT MNpouecc MOr Bbi3BaTb TO CnMparibHoe,
BMXPEBOE ABMXEHME 3€MHOr0 BeLLECTBa, KOTOpoe 6onbLue He NOBTOPMIOCS.

BepHaackun npoucxoxaeHwe >XU3HW OCMbICNMBan B Tex Xe Macwrtabax u uHTepBanax
BpEMEHU, YTO M BO3HWKHOBEHME camoun BceneHHon. [Npu katacTtpode ycrnoBua BHe3arnHo
MEHSIIOTCS, U U3 NPOTOMAaTEPMM BO3HUKAIOT XKMBasS N HEXNBAst MaTepus.

5. Xummnyeckue rmnortesbl

JTa rpynna rmnotes OCHOBbLIBAETCSA Ha XMMMUYECKOW creumduke >XM3HU U CBA3bIBAET ee
npoucxoxaeHune ¢ nctopuen 3emnn. PaccmMoTpum HEKOTOpPbIE TMNOTE3bl ATOW rPynnbl.

Y NCTOKOB UCTOPUM XUMUYECKUX TUMNOTE3 CTOSANU 8033peHus 3. 'ekkess. 'ekkenb cunTarn, 4To
CHayana nog QAOeNcTBMEM XUMUYECKMX U (PUINYECKMX NPUYUH MNOSIBUNUCH COEAUHEHUS
yrnepoga. OTUM BellecTBa npeacTaBnanmM cobon He pacTBopbl, a B3BeCUM MarieHbKUX
KOMOYKOB. epBMYHbIE KOMOYKUN BbIfM CNOCOBHbLI K HAKOMMEHMIO pasHbIX BELLECTB U POCTY, 3a
KOTOpbIM criegoBarno aeneHuve. 3ateM nossunacbk 6es3bagepHas knetka — ucxogHasa dopma
AN BCEX XMBbIX CyLLIECTB Ha 3emne.

OnpefeneHHbIM 3TanoM B pasBUTUN XMMUYECKUX rmnoTe3 abuoreHesa ctana KoHuenuyus A. Y.
OnapuHa, BbliaBuHYTaa uM B 1922-1924 rr. XX Beka. N'mnoTtesa OnapuHa npegcrasnseT cobon
CYHTe3 papBuHu3Ma ¢ 6uoxumuen. Mo OnapuHy HacneacTBEHHOCTb cTana cneacrememM
otbopa. B runotese OnapuHa >xenaemoe BblgacTtca 3a genctButernbHoe. CHavana Hee
OCOBEHHOCTU XM3HW cBOAATCA K oO6meHy BewecTtB, a 3aTeM ero MoaenvpoBaHue
00bABNAETCA peLleHHOM 3aragkn BO3HUKHOBEHMS XXU3HM.

lunomesa [x. bepnana npegnonaraet, YTo abMOreHHO BO3HUKLIME HeBOoNbLUME MOMEKYIb
HYKITEMHOBbIX KUCIOT U3 HECKOSbKMUX HYKNEeOTMAOB MOIMM cpasy Xe COeAUHSATbCH C TeMu
aMWHOKUCIOTaMK, KOTOpble OHW KoaupykT. B aTon runotese nepBuYyHasi XumBad cuctema
BMANTCA Kak Bruoxmmmnyeckas XW3Hb 6es OpraHn3mos, ocyllecTBngaoLas
camoBocnpounssegeHme n obmeH BewlectB. OpraHmsmbl xe, no [x. bepHany, noasnstoTca
BTOPUYHO, B Xxode 000COOMEeHUs OTAESbHbIX Y4YacTKOB TaKoM OMOXMMWYECKOW >XU3HU C
NoMOLL b0 MeMOBpaH.

B kauyectBe nocnegHem XMMUYECKOW rMNOTe3bl BO3HUKHOBEHUS XM3HW Ha Halewn nnaHeTe
paccmoTpum eunome3dy [. B. Boumkesuya, BblaBuHyTYyt0 B 1988 rogy. CormacHo 3Ton
rmnoTtese, BO3HUMKHOBEHME  OpPraHMYecKUx BeWecCcTB MNepeHOCUTCs B KOCMUYecKoe
NpOCTPaHCTBO. B cneundunyeckmx ycnoBusix KOCMoca MAET CUHTE3 OpraHMYeckux BELLECTB
(MHOrouMCneHHble OpnaHU4ecKkMe BewecTBa HangeHbl B MeTeopuTax — YrneBoAbl,
yrneBoaopoadbl, a30TUCTble OCHOBaHWS, aMWUHOKWUCIIOTbI, XXWPHble KucnoTel u Aap.). He

UCKINKYEeHO, 4YTO B KOCMUYECKUX TPOCTOpax MOITIN O6pa3OBaTbCFI HykKneotnabl 1 Oaxe



monekynbl JHK. OgHako, no MHeHuo BonTkeBu4va, xmummnyeckas aBosnouns Ha 6onbLUMHCTBE
nnaHet CONHEYHOM CUCTEMbI OKalanacb 3aMOPOXEHHOM U MPOAOIKMUNach NUWb Ha 3emne,
Hangs Tam nogxogsawue ycnosus. lNpu oxnaxgeHnn N KoHAeHcaumMmM ra3oBon TYMaHHOCTU Ha
nepBUYHON 3emne okasancsa BeCb Habop OpraHN4YecKnx coegmHeHnn. B aTnx ycnoBumsix Xneoe
BELLECTBO MOSABUNOCH M KOHOEHCMPOBANoChb BOKPYr BO3HUKLWIMX abworeHHo monekyn OHK.
WNTtak, no runotese BonTtkeBnya nepBoHavanbHO NosiBUNach XM3Hb BMOXnMmMmMyeckas, a B Xxoae
€€ 3BOIUNN NOSIBUNUCH OTAENbHbIE OPraHNU3MbI.

KoHTponbHble Bonpockl: Kakon Teopuu npuaepxmBaeTech Bbl IMYHO? [Tovemy?

BbiBoA:

Pasgen 4 lNpoucxoxaeHne n pasBuTre XN3HM Ha 3emne.

OBOJSIIOLNOHHOE YYeHMe.

Tema «MI/IKpOSBOJ'II-OLI,VIFI 1M MaKpo3BOJTHOLNA»

MPAKTUYECKAA PABOTA Ne 11

OnucaHue ocober ogHoro Bnga no Mopdosiormyeckum KpuTepusim.

Llenb: HayunTbCs BbISBNATL MOPONornyeckme npmusHakm XXMBOTHbIX, pacTEHUI; ONpeaennThb,
MOXHO NN MO MOPMONOrMYECKMM MpU3HaKaMm CyauTb O NPUHAANEXHOCTM OpraHuMaMa K
onpeneneHHoMy Buay.

O6opyaoBaHne n matepuarnbl: pUCyHKN, repbapHblie obpasubl.

Xopg paboThbl

l. N3yyeHune pacteHun.

1. PaccmoTtpute npegnoxeHHble 06pasubl paCTEHUN, CPABHUTE UX.

KIEBEP nyroson |KNEBEP non3vqmm|

 » A
Q@

Trifativm praterese L

2. Ha ocHoBaHuu CpaBHEeHuA, COCTaBbTe MOpC*)OJ'IOFW-IeCKyI-O XapaKTepucTuky

[IBYX pacTeHuii 04HOro poaa, 3anofHuTe Tadnuuy.



Mpu3Hak aAnsi cpaBHEHMWS

O6pazey, Ne
1
Bupoosoe

Ha3BaHUe:

O6paszen, Ne
2
Bunoosoe

Ha3BaHUeE:

Popa pacteHnus

Tun KOpHEBOW CUCTEMDI

Crebenb (apeBecHbIN, TPaBsHUCTbIN,

NPAMOCTOSAYMIA, NON3YYUIN, CTESOLLMIACA U T.N.)

JInctba (NpocTble, CNOXHbIE)

XKunkoBaHue nucTbLeB

JlnctopacnonoxeHue

LiBeTok nnu couseTtne

Mnopg, ero HazBaHMe (COYHbBIN MU CYXOWN, OAHO- UIK

MHOIOCEMSIHHbIN)

3.  YeprThl cxoacTtea

ABYX
poaa

BUOOB

4,
poaa

YepThl pasnuyns

ABYX

BUOOB

5.

NPUHALNEXHOCTN pacTEHN?

MoHO nu

II. N3y4yeHmne XNBOTHbIX

Ha OCHOBaHWN MOp(bOJ'IOFW—IeCKOFO

pacTeHum

pacTeHumn

0QHOro

O[JHOTO

Kputepua Cyoutb O BNOBOW

1. PaCCMOTpI/ITe PUCYHKN OBYX XXUBOTHbIX pa3HbIX BUOOB OOHOIO poaa. CpaBHVITe nx.

2. Ha ocHoBaHun CpaBHEHNA, COCTaBbTe MOpC*)OJ'IOFI/I‘-IeCKle XapakKTepucTtuky AOByxX

XKMBOTHbIX OHOrO poAa, 3anonHuTe Tabnuuy.

BugoBoe
MpusHak ons cpaBHeHUA

Ha3BaHWe:

BungoBoe HasBaHue:

PacnpocTpaHeHne XMBOTHOIO

Okpac mexa

[nuHa XXnBoTHOro

Macca »XMBoTHOro

CTpoeHune KoHe4YHoCTEN




Yuwu

Twvn nuTanusa
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3. YepThl cxoacTea ABYX BUOOB XUBOTHbIX O[JHOTO
poaa
4. YepTsl pasnuuus ABYX BWIOB XMBOTHbIX 0HOro
poada

5. MOXHO nM Ha OCHOBaHMM MOP(ONOrMYECKOro KpuUtepusa CcyauTb O BWUOOBOW
NPUHALMNEXHOCTU XXUBOTHbIX?
Cpoenante obwmii BbIBO4, HAa OCHOBE aHanmn3a cBoen paboTbl.
TeopeTuyeckne ceeaeHus
Knesep nonayyui — MHorosieTHee TpaBAHUCTOE pacTeHue. KopHeBas cuctema CcTep)kHeBas.
Ctebenb nonsyynn, YKOPEHSAILWUNCHA B y3rax, BEeTBUCTbIW, FOMbIA, 4YacTo Monbln. JIMcTbs
ANVHHOYepeluYaTble, TpéxpasgenbHble, UX JIMCTOYKM LUMPOKOSWLIEBUOHbIE, HA BEPXYLUKE
Bblem4yaTtble. Yepelukn Bocxogsawme, oo 30 cm gnmHon. CouBeTUS rofioBKM NasyLUHbIe, MOYTU
LapoBuaHbIe, pbiXnble, 40 2 CM B nonepeyvHuke. BeHuymk OGenbin unm posoBaTbid, MO
oTuBeTaHun bypetoT. B uBetke 10 TbIYMHOK, AEBATH U3 HUX CPOCLUMECH HUTAMU B TPYOOUKY,
ogHa — cBoboaHas. Mnog — 606 (NpogonroBathbii, NMOCKUAA, COAEPXKUT OT TPEX OO0 YETbIPEX
MOYKOBUAHbBIX UNW CepaueBUOHbIX CEMSIH CEPO-XENTOro MnmM OpaHXeBoro upeta). Havano
COo3peBaHNsA CEMSIH — UIOHb-UIONb. PasMHOXaeTcs Kak ceMeHaMn, Tak U BeretaTuBHO.
Knesep nyroBon — AByneTHee, HO Yalle MHOrofieTHee TpPaBAHUCTOE pacTeHue, JOCTUraeT B
BoicoTy 15-55 cm. BetBucTtble ctebnu npunogHumarowmeca. Jluctess Tpondatble, C
LUMPOKOANLEBUOHBIMU MENKO3ybyaTbiMM OONAMU, JIMCTOYKM MO KpasiM LEnbHbIE, C HEXHbIMU
pecHu4ykamm no kpasm. CouBeTuns rofmoBKU pbiXfble, WapoBuaHbIe, CUAAT YacTo NONapHoO U
Hepeako NPUKPbITbI ABYMS BEPXHUMU NUCTbAMU. BeHumk KpacHbi, nspegka Genbin nnm
HEeOOHOUBETHbIN; Yalleyka C OecCATbio Xunkamu. noa — ogHoceMsAHHbIM 606 (snueBngHon
opMbl); ceMeHa TO OKpyrfble, TO yrroBaTble, TO XXEeNnToBaTO-KpacHble, TO (PMONeToBbIE.
LiBeTéT B wutoHe-ceHTsi6pe. [noabl cos3peBaloT B aBrycte-oktsabpe. PaamHoXaeTcs kak

ceMeHaMin, Tak n BeretatuBHO.



Hanbonee nssectHbl B Poccumn 3anubl — 6ensk un pycak. 3adu-6ensk: obutaet B TYHOPOBOM,
NnecHon n 4actnyHo necoctenHonm 3oHe CesepHoun Esponbl, Poccun, Cnbupun, Kasaxcrana,
3abavikanbsa, HanbHero Boctoka. 3asy — pycak: B npegenax Poccum Bogutcs no Bcen
EBponernickon Yyactn cTpaHbl 40 ceBepHbIx nobepexunin Jlagoxckoro n OHEXCKoro o3ep.
3asau-6ensak. OnuHa Ttena 44 — 74 cm. XBOCT B BUAE MyLUMCTOro ©6enoro wapuka, KOHYUKK
ywen yepHble. OcTanbHas okpacka GypoBartasi unm cepasi IeToM U 4yucto-6enasa avmon. Y
Gensaka nanbl LWMPOKKUE, C NyCTbIM OnyLeHNneM, YToObl MeHbLLE NpoBanuBaTbCs B Cyrpobbl (Ha
nanax 3MMOW OTpacTalT MEXOBble «Nbhkny). Cnegpl LUMPOKNE, OKPYIIble, OTNeYaTKn 3agHMX
nan nuwb HeHaMHOro Gonblue nepegHux. 3agHMEe HOMM HAaMHOrO AfIMHHEE NepeaHux u npu
OBWXEHUU BbIHOCATCA faneko Brneped. OnuHa cnepa 3agHen nanbel 12-17 cm, wupuHa 7-12
cMm. Y bensika ylm Kkopo4e, 4em y pycaka, XBOCT CHMU3Y 6enbln, LWepcTb MArkas.

Bensk — pactutenbHOSAHOE XUBOTHOE C YETKO BbIPaXXEHHOW CE30HHOCTLIO NUTaHMs. BecHon
N NEeTOM OH KOPMUTCS 3efEHbIMM YacTaMM pacTeHumin. Mectamu noegaeT xBowwm u rpubsbl, B
YaCTHOCTW, ONeHun Tproernb, KOTOPbIM BblikanbiBaeT M3 3emMnn. benak ovyeHb nnogosuT. 3a
neTto 3amuymxa npuHocut 2-3 nomeTa u3 3-5, nHorga gaxe 11 noTtomkoB. BeCcHOM M OCeHbIO
B6ensk nnHaeT. BeCeHHAA NUHbKa Ha4YMHaeTCs B MapTe U KoHYaeTcs B Mae. XKusyT 6engaku 8-9
net, nHorga goxmeatoT Ao 10, 06bI4HO e rMOHYT 3HaYMTenbHO paHblle. bensk — BaXHbIN
0O BEKT NPOMBICITIOBOM OXOTbl, 0OCOBEHHO Ha ceBepe.

3asu-pycak. JnnHa Ttena 55-74 cm. XBOCT CBEpXy W KOHYMKM ywen 4vepHble. OcTanbHas
OoKpacka pbhkeBaTo-cepasi ¢ 4YepHoBaTon psbblo, 3MMON cBeTnee, ocobeHHO Ha Oproxe wn
bokax. Jlansbl yxe, yem y 6ensika. Y pycakoB anuHa crega 3agHen nanel 14-18 cwm, wupuHa 3-
7 cMm. 3agHMe HOTM HaMHOTO ANUHHEE NepeaHnx U Npu ABMXXEHUM BIHOCATCA OaneKo Brnepea.
B netHee Bpems pycak nuTaeTca pacTeHnaMM W MonodbiMuM noberamm OepeBbEB W
KyCTapHUKOB. Yalle Bcero cbepaeT NUCTbs U CcTebnu, HO MOXEeT BblKanbiBaTb WM KOPHW.
OxoTHO noefaet oBoOLHbIE U HaxyeBble KynbTypbl. 3asu-pycak: nomeToB bbiBaeT 2-3 1 gaxe
4. BeceHHnin nomeT u3 1-2 3anyar, 6onee no3gHun m3 3-4 (oo 8). Pycak siBNsieTcsa LEeHHbIM
NPOMbICINOBbIM XXMBOTHbLIM, 0GBHEKTOM NOOBUTENBCKON N CMOPTUBHOM OXOTbI.

Bonpocbl Ans caMoKOHTPONS:

1. KakoBa ocHOBHas Lenb knaccudukaunum opraHmamoB?

2. YTto Takoe Bua u kputepum suga?

3. Kakune kputepumn Bnga Bam n3BecTtHbI?

4. KakoBa pornb penpoaykTUBHOW M30MsuMM B NogAepXaHun LenocTHocTn suaa? Mpueeante
npumMepbl.

5. YT0 Takoe nonynauma?

6. Mouemy Buonoruyeckne BMAbI CyLLECTBYIOT B NpMpoae B hopme nonynaummn?



Pasgen 5 lNpoucxoxaeHne yenoseka.

Tema «AHTpOMNoOreHes».

MPAKTUYECKAA PABOTA Ne 12

AHanM3 1 oueHKa pasnuyHbIX MNOTE3 NPOMUCXOXAEHMS YenoBeKa

Llene paboTbl: mokasaTb CXOACTBO B CTPOEHUM W OpraHvM3auum YenoBeka W KUBOTHbIX.
OGbACHUTL ero CxOoA4CTBO C ApYyrMMW opraHuaMamu, ero csoeobpasve, MNpUYUHbI
pasHoobpasus 4yenosedeckoro Tuna. CaenaTb BbIBOO O Bedywen ponu B 3BOMOLNN
Yyeroaeka.

MaTepuanbHo — TexHM4Yeckoe obecneyeHue:

Tabnuubl: «PyguMeHTbl 1 aTaBu3Mbl y YenoBekay,

«YenoBekoobpasHble 06e3bsiHbIY, «HenoBeyeckne pachbl».

Xopn paboTbl:
1. MpouuTaiiTe maTepuan no 3agaHHON TeMaTUKe.
2. 3anuiunte OCHOBHbIE MOMEHTbI KaXX[oW rmrnoTessbi.

3. Cpenartb BbiBOA Mo paborTe;

TeopeTuyeckne ceeageHus

[lokazaTenbCcTBa NPONCXOXAEHWSI YENOBEKA OT XXMBOTHbIX.

B ocHOBe COBpPEMEHHbIX Hay4HbIX MPEACTaBEHUA O MNPOUCXOXKOEHUM YEroBEKa NEeXuT
KOHLENuusi, B COOTBETCTBMM C KOTOPOWN YENMOBEK BbILIEN N3 MUPA XXUBOTHbIX.

[laHHble CpaBHUTENbHOW 3MOPMONOrMM M aHaTOMUM SICHO MOKa3blBalOT YepTbl CXOACTBA B
CTPOEHMM 1 Pa3BUTUN TeNa YernoBeka C KUBOTHLIMMU.

[na uyenoBeka XxapaKTepHbl OCHOBHbIE 4epTbl, Mpucywme Tuny XopaoBble W NOATUNY
[Mo3BOHOYHbLIE. Y 4YenoBeKka (Kak M y BCEX XOPAOBbIX) HA paHHUX 3Tanax aMOpPMOHanNbHOro
pas3BUTMA BHYTPEHHWUI CKeneT MpeacTaBneH XOpAow, HepBHasa Tpybka 3aknagbiBaeTcs Ha
CMMHHOW CTOPOHEe, TEeNo UMeeT OBYCTOPOHHIOK cuMmmeTpuio. Mo mepe pasButusa ambpuoHa
XOpAa 3aMeHSIeTCsl Ha MO3BOHOYHbIN CTONO, OPMUPYIOTCS Yepen, NsATb OTAENOB FOfIOBHOMO
mosra. Ceppgue pacnonaraeTca Ha OpHOLWHOW CTOPOHE, NOSBMSETCA CKenetT napHbIX
CBOOOAHbLIX KOHEYHOCTEMN.

[lns yenoBeka xapakTepHbl OCHOBHbIE YepTbl knacca Mnekonutatowme.

[MO3BOHOYHMK YenoBeka pas3feneH Ha NATb OTAENOB, KOXa MOKPbITa BOMIOCAMU U COOEPXKUT
NOTOBbIE U canbHble Xenesbl. Kak u ang gpyrux MnekonutawLwwmx, Ang YenoBeka XxapakTepHo
XUBOPOXAEHME, Hanuune amadpparmbl, MOSIOYHbIX >Kene3 U BCKapMnuBaHWE AeTeHbILen

MOJOKOM, YeTbipexkaMepHoe cep/aLe, TeNNOKPOBHOCTb.



[nsa yenoBeka xapakTepHbl OCHOBHbIE YepTbl NoAknacca NnaueHtapHble. MaTb BbliHaWIMBaeT
nnog BHyTpW CBOEro Tena, n NUuTaHue nroga NpoucxoauT Yepes nawueHTy.

[na yenoBeka XapakTepHbl OCHOBHble 4epTbl oTpsga [pumatbl. K HUM MOXHO OTHECTU
KOHEYHOCTN XBaTaTeNbHOro TUMa, HanMyne HOrTen, pacrnosfioXeHne rnas B OAHOW MIIOCKOCTH
(4To obecneunBaeT 06BLEMHOE 3pEHUNE), 3aMEHA MOSIOYHbLIX 3yOOB Ha MNOCTOSIHHbIE N Ap.
MHoro o6Lmnx Npu3HaKOB Yy 4ernoBeka W C 4YernoBekoobpasHbiMM 06e3bsiHamMKu: CxoaHas
CTPYKTYpa MO3roBOro W IMLEBOr0 OTAENOB 4epena, XOpowo pasBuTble nobHble [onu
rONIOBHOro Mo3ra, 005blloe 4YMCNO U3BWUAMH KOPbl OOMbLIMX MNOMNyLWapui, UCHE3HOBEHUE
XBOCTOBOIO OTAerna No3BOHOYHUKA, pa3BUTUe MUMNYECKON MyCKynaTypbl 1 Ap.

Kpome mMopdonornyeckmx Npu3HakoB O CXOOCTBE YernoBeka U 4YenoBeko- obpasHbix 06e3bsiH,
CBMAETENbCTBYET U pAg APYrMX OaHHbIX: CXOOHble pe3yc- (hakTopbl, aHTUreHbl rpynn KPoBu
(ABO); Hann4mne meHcTpyanbHOro nepuoaa n 6epeMeHHoOCTU ONNTENBHOCTLIO 9 MecsLEeB, Kak
y WMMNaH3e MU ropunsbl; CXo4- Hasi YyBCTBMTENbHOCTb K BO30OyAUTENAM OOHUX U TeX Xe
GonesHen n T.

B nocnegHee Bpems LLUMPOKO MPUMEHSIIOTCA MeTOAbl onpeaeneHns 3BOSIILMOHHOIO poacTea
OpraHn3mMoB NyTeM CpaBHEHUS NX XpoMocoM 1 6enkoB. PoacTteo mexay Bugamu tTem 6onblue,
yem Gonblle cxoAcTBO Mexay 6enkamu. MccnegoBaHusa nokasanu, 4to 6enku yenoseka u
LuMMnaH3e cxogHbl Ha 99%.

O poacTBe 4enoBeka € XUBOTHbIMY CBUOETENLCTBYET Takke Hanuyne y YyenoBeka ataBu3MOB
(Hapy>XHbI XBOCT, MHOFOCOCKOBOCTb, OOWMbHbIA BOSIOCAHOW MOKPOB Ha fivue u gp.) u
PYOMMEHTOB (anneHAMKC, YIWHbIE MbILLbl, TPETbE BEKO 1 Ap.).

Cuctematunyeckoe NoNoXeHne COBPEMEHHOrO YernoBeka.

LlapctBo XXnBoTHble, noguapctBo MHOrokneTouHble, Tun Xopaosble, noatun No3BoHOYHbIE
(YepenHble), knacc MnekonuTtatowme, nogknacc lNnaueHtapHole, otTpsa MNpumaTtsl, nogoTpsas
YenosekoobpasHble, cemencteo Jliogn (FomuHugbl), pog Yenosek (Homo), Bug Yenosek
pa3yMHbIn (Homosapiens), noasug Homosapienssapiens.

MockonbKy B HacTosliee BpeMsa K BuAy YenoBek pasyMHbI TakKe OTHOCAT BbIMEPLUNK
noasug Yenoesek pasyMHbIM HeaHOepTanbCKUW, TO MOSIHOE Ha3BaHWe COBPEMEHHOro
yerioseka — Yenosek pasyMHbIv

pa3ymMHbIn (Homosapienssapiens).

Kak nucan Y. [apBuH, «..)KMBOTHble — Hawwu Opatbss no 6onn, GonesHam, cMmepTw,
CcTpagaHuio 1 ronoay, Hawwu pabbl B camon Tsbkernown paboTe, HaluM TOBapuLM B HaLUMX
YAOBOMbCTBUAX — BCE OHWU BeAyT, MOXET ObiTb, CBOE NPOUCXOXAEHWEe OT of4HOro obuiero c
HamMKn npegka — Hac BCEX MOXHO
6b1n10 6bI CNUTL BMECTE.

Puc. 1. CkeneTbl YenoBeka 1 00e3bgaHbI




PyammenTe ATasuamn

Puc. 2. ATaBu3Mbl U pyaUMEHTbI

OTnnumns yenoBeka OT XXUBOTHbIX.

OpHako MeXxay 4YerioBEeKOM M KMBOTHbIMU CYLLECTBYIOT KOPEHHble OTnMyus. Tonbko Ans
yernoBeKka XapakKTepPHO WCTUHHOE NPSMOXOXAeHue. B cCBA3M C 3TUM B CTPOEHUU cKeneTa
yernoBeka MPOU3OLINN XapakTepHble W3MEHEHUA: MO3BOHOYHUK npuobpen B-o06pasHyto
dopmy, nosiBMNacbL CBOAYATOCTb CTOMbI, OOMNbLUOM NaneL HWKHUX KOHEYHOCTEN Npudnmnanncs
K ocTanbHbIM U NPUHAN Ha cebsa PyHKLMIO Onopbl, Ta30Bble KOCTU cTanu 6osee LWMPOKUMMU,
NPON30LLSIO YNSOLEHWE rPYaHON KIETKM B NepeaHe3agHEM HanpaBneHun.

OcBoboamBLUMECA BEPXHUE KOHEYHOCTM C TUOKUMWU KUCTSMWU WU NPOTMBOMOCTABMEHHBIM
BonbLwKM NansuemM NpeBpaTuInUCh B opraHbl Tpyaa.

B uyepene yenoBeka Mo3roBon oTaen npeobnagaeT Hag nuueBbiM. CpegHsas mMacca moasra
yenoseka coctaBsnset 1350—1500 r, Toraa kak ropunnbel N WMMNaH3e — Bcero nNuwb 460—
600 r

Uenosek obnagaetr co3HaHMeM W abCTpakTHbIM MbIWIEHNEM, CnocobeH obuwatbcs C
NMOMOLLbIO peyn (BTOpasa curHanbHasi cuctema) n abCTpakTHbIX CUMBOSOB (MUCbMO), a Takxke
nepefaBsatb W BOCMPUMHMMATb 3HAHWUS, HaKOMSIEHHblIE npeablaywmMmmn nokoneHmsamn. OH
co3gan WCKYCCTBO W HayKky. JBOMUMA 4YenoBeka Bbllfa W3-No4d BedyLllero KOHTpons

Buonornyecknx akTopoB 1 Npuobpena coumnanbHbIN XxapakTep.

3agaHnsa onsa caMoCTOSATENbHOIO BbIMONHEHUS:

Ha ocHoBaHMM M3y4eHHOro maTepuana 3anofnHnTb Tabnuuy.

CtaHoBneHue yerioBeka

1.MonoxeHne Yenoseka B CUCTEME XXMBOTHOIMO MUpa ‘maBHble 0COBEHHOCTM

1.4epTbl XapakTepHbIe TUMY Xopaosble (AMBp. pas3suTre)

2.‘46pr| XapakTtepHble anAa nogkrnacca nriaueHTapHble.

3.4epTbl XapaKkTepHble AN oTpsaa NpUMaToB




4. YyepTbl XapakTepHble Ansg nogoTpsiaa YenoBekoobpasHble

00e3bsAHbI

5.I'IpVI3HaKI/I, yHacnenoBaHHbI€ OT pbl6006p83HbIX npenkos.

6. NMPU3HAKN HUILLNX MI1eKornnTatroLmnx

7.I'IpVI3HaKVI, yKa3blBalolne Ha OTHOLLEeHNE 6-Tn HegenbHbIX

3apoablllen K Buay «4enoBek pasyMHbIn»

8. MpU3HaKkM NpucyLLne TONbKO YENOBEKY

2. [JokasaTtenbcTBa
1. npoucxoxgeHust 4enoBeka OT 06e3bsH BeayLux OpeBeCHbIn

00pas XK13HMW.

. aBCTpanonnTekun

. YenioBeK yMesbin

. Ctagnn pPa3BUTUA YerioBEKa

ApeBHME

. NepBble COBpPEMEHHbIE JTIoOn

2
3
3
1. OopeBHeunwue
2
3
4

ponb Tpyaa B CTAHOBIIEHUW YenoBeka




Bonpockl 4nsi caMOKOHTPONS:
1. Kak Bbl MOHMMaeTe TEPMUH «COUMarbHble OTHOLLUEHUSI», Kakum obpasoM OHWU
MOINN CKNaabIiBaTbCA U NPOSABMNATLCA HA pasHbIX dTanax aHTpororeHesa?

2. Kakne mexaHn3mMbl nexxat B 0CHoBe (hOpMUPOBAHUS PacOBbIX MPU3HAKOB?

Pasnen 6 OcHoBbI akonornm
Tema «BOkonorMs — Hayka O B3aUMOOTHOLLUEHUSIX OpraHM3MOB Mexay cobon u
OKpYyXXatoLlen cpegomn».
NMPAKTUYECKAA PABOTA Ne 13
CocTaBneHne cxeMm nepefadn BeLLECTB M 3HEPrMn No LensM nuTaHus B NPUPOSHON
3KoCMCTEME 1 B arpoLeHose.
Llenb: HayunTCcs CTPOUTb CXEMbI Nepeayn BELECTBa U SHEPIMM B 9KOCUCTEME.
O6opynoBaHue: Tabnuubl  «3konornyeckne  paktopbl», «3IKocucTemMa npygar,
«3KkocmcTema neca», MHCTPYKLMN.
Xopa paboThbl.

l. 3yumTe TeopeTnyeckme ceeaeHus

[I. BbinonHuTe npakTnyeckne sagaHus

1. HasoBute opraHuambl, KOTOpble AOMKHbI OblTb Ha NpPONyLEeHHOM MecTe

- ‘
2 £ _4

Cunmya

crneayloLwmx NULLEBLIX Lienen:

fagoxa
2. N3 npeanoXeHHOro Crnmcka XuBbIX OPraHM3MOB COCTaBUTb TPOMUYECKYI CeTb:
TpaBa, AroJHbIN KYCTAapHUK, Myxa, CUHULIA, NATYLLKA, YK, 3asL, BOSK, 6akTepun rHueHus,
KOMap, Ky3HE4YUuK. YKaxute Konuyectso JQHEPIrnn, KOTopoe nepexoamt C 0gHOro ypoBHA

Ha Opyrown.



3. 3Has npaBuno nepexoga SHeEpPrum C OOHOr0 TPOMUYECKOrO YPOBHS Ha ApYrow
(okono10%), noctporite nupammngy Guomacchl TpeTben nuwieBon uenu (3agaHue 1).
Bbuomacca pacteHun coctaBnseTt 40 TOHH.
4, Uto npousongé€rt, ecnnm B npupoaHoM coobuiectBe OyayT YHUYTOXEHBI,
Hanpumep, Bce peayueHTbl? KoHCcymMeHTbI? MNpoayueHTs!?
5. CpaBHuTe nacToOuLHy0 uenb ¢ AeHAPUTHOW. B 4ém nx otnnumna? CeasaHbl nu
mexay cobor aTn aBa Tvna nuuieBbix Lenen? Enn aa, 1o kakum obpasom?

BbliBO4: 4TO Takoe uenb NUTaHUs U 4YTO NEXUT B €€ ocHoBe? Yem onpepensietcs

YCTOMYMBOCTb BMoLEeHO3a? YTO OoTpakatoT npasuia 3KONorm4yecknx nupammng?

TeopeTnyeckme cBegeHUAMU

BHyTpK 3KkonorMyeckon cuctemMmbl opraHM4eckme BellecTBa CO3LaltoTCca aBTOTPOPHLIMU
opraHuamamu (Hanpumep, pacteHusmu). PacTeHusa noeparoT KUBOTHbIE, KOTOPbIX, B
CBOIO ouepedb, MoejawT Apyrme XKMBOTHble. Takas  nocnegoBaTenibHOCTb
HasblBaeTcsa rnuwesou uerbio; Kakgoe 3BEHO nuLieBoun uenu
HasblBaeTCa mpoguyeckum yposHem (rpeud. trophos «nutaHue»).

Temnopan SHERTHA, TERPAROO[AACH TP H QEXaHHHA

Ilpony e HTEL TpaepcanHLe KW HHKH HMIIHHKH
_;%; - — — | — — -
- S [} !
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Hetpurodars B pegyLUeHTEH l Jw

Temnoean SHERT WA, TELAROI[AACH IR H OEXaHHNT

Puc. 1 ToToK aHeprum yepes TUMNUYHYIO MULLEBYHO Lierb.

OpraHn3mbl NepBOro TPOUYECKOro YPOBHS Ha3bIBAKOTCS Mep8uYHbIMU rpodyyeHmamu.
Ha cywe 6onbluyto 4acTb NpPoAyLIEeHTOB COCTaBMAT pacTeHUs NecoB U Nyros; B BoAe
39TO, B OCHOBHOM, 3efnéHble Bogopocnu. Kpome TOro, npovsBoAnTb OpraHuyeckue
BeLLeCcTBa MOryT CUHE3eNéHble BOLOPOCN N HEKOTOPbIe BakTepuu.

OpraHuambl BTOPOro TpohryYeCcKkoro YpOBHS Ha3bIBAKOTCS Mep8uYHbIMU KOHCYMEeHmMamu,
TpeTbero TpoUYEeCcKoro YpoOBHS — 8MOPUYHLIMU KOHCYMeHmamu v T. 4. [lepBuU4dHble
KOHCYMEHTbl — 3TO TpaBOSAAHbIE XUBOTHble (MHOMME HacekoMble, MTULblI U 3BEPU Ha

Cylle, MOJUTOCKM M pakoobpasHble B BOAE) M MNapasuTbl pacTeHun (Hanpumep,



napasutupyowme rpubbl). BTOpUYHbIE KOHCYMEHTbI — 3TO NMMOTOSAHbIE OpPraHWU3Mbl:
XUWHMKN nMBO napasuTbl. B TUAMYHBIX NULWEBBLIX LENAX XWLWHWMKW OKa3bliBalOTCA
KpynHee Ha KaXK4oM YpOBHE, a napasutbl — Menbye.

CyuwectByeT ewWweE ogHa rpynna oOpraHM3MOB, HasblBaeMbiX pedyueHmamu. JITO
canpodutbl (06bl4HO, BakTepum M rpubbl), NUTAKOLWMNECH OpPraHUYECKMMM OCTaTKamum
MEPTBbLIX PaCTEHUN W XMBOTHbIX (Oempumom). [deTpuToM MOryT Takke nutTaTbCs
XWMBOTHblE — dempumocbaau, yCKOPsisi NPOLIECC pa3rfioXeHust ocTaTkoB. [leTputodaros,
B CBOKW O4epedb, MOryT noefaTtb XULLHUMKW. B oTnuumMe OT NacTOULLHBIX MNULLEBbIX
uenen, Ha4YMHaKLWMXCA C NepPBUYHbBIX NPOAYLEHTOB (TO €CTb C XMBOIMO OpraHM4yecKoro

BeLIJ,eCTBa), OeTpUTHblEe MNMUEeBbIE LEennn Ha4YnHakroTCA C geTputa (TO eCTb C MépTBOVI

OpraHuKku).

NMuuuweBbie Lenu pa3gernsarrTcsa Ha ABa Tuna:
= MacTOMuwHas NnuuieBsan uenb (Llens BbiegaHnsA)

nTrLbl
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KoK Oesnikm rabILLIM TPasoAAHbIE TPaeoAnHbIE
' t MnTULbl \ Hace koMb le \
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pacreHus

Puc. 3. NuweBble ceTn.

B cxemax nuweBbiXx LUenen Kaxablh OpraHuM3am npeactaBneH nurarwmmcs
OpraHM3MamMm Kakoro-To onpegesnieéHHoro Tmna. [JencTBUTENIbHOCTb HAMHOIO CrOXHEe, U

opraHuambl (0COBEHHO, XWMLLHMKM) MOMYyT MUTaATbCSl CaMbiMU PasHbIMW OpraHM3Mamu,



OaXe W3  pasnuyHbIX NULLEBbIX Lenen. Takum obpas3om, nNULLEBbLIE  LEnu

nepenneTaTcs, obpasysa nuuwesbie cemu.

Puc. 4 MNMpumep akonormyeckon nupamuabl

MweBble ceTM cnyxaT OCHOBOW [Onsi  MOCTPOEHUS 9KOSI02UHYECKUX  nupamud.
MpocTenwmMn 13 HUX ABNSAKOTCA nupamudbl HUC/IEHHOCMU, KOTOpble OTpaxaroT
KONMYECTBO OpraHn3mMoB (OTAENbHbIX 0coben) Ha Kaxaom Tpodumyeckom ypoBHe. [Ans
ynobctBa aHanmMsa 3TU KonmnyectBa oOTobpaxalTcs NPAMOYrofibHMKaMu, AOfivHa
KOTOPbIX MpOnopLMoHanbHa KONMUYECTBY OpPraHnamoB, ObOUTalOWMX B M3y4aeMOoMu
akocucteme, nmbo norapudmy I3TOro KonmvectBa. Yacto nupammabl YMCAEHHOCTU
CTPOAT B pacyéTe Ha eauHuuy nnowanm (B Ha3eMHbIX akocuctemax) unm obvéma (B
BOOHbIX 3KOCMCTEMAX).

B nMpammngax YMcneHHOCTU AepeBO U KOMOCOK YYUTbIBAKOTCS OAUHAKOBO, HECMOTPS Ha
X pasnuyHyto maccy. [loatomy Gonee yaobHo mcnonb3oBaTb rnupamudbl buomaccsl,
KOTOpble pPacCYMTbIBAOTCA He MO KONMMYecTBy oOcoben Ha Kaxaom Tpoduyeckom
YpOBHE, a MO WX CyMmapHon Macce. [locTpoeHve nupamug Guomaccbl — 6ornee
CNOXHbIN U ANUTENbHLIA NpoLecc.

Mupamngbl GUuoMacchl He OTpaxalT SHEepPreTU4ecKoW 3HAYMMOCTU OPraHM3MoB U He
YYUTbIBAKOT CKOPOCTb NOTpebneHns Guomacchl. ATO MOXET NPMBOAUTL K aHOMAamnusMm B
BMOE NepeBEPHYTbIX nupamui. BbIxogom wn3 nonoXeHWsa sBNAETCs NOCTPOEHUe
Hanbonee CNOXHbIX nupamung — nupamud sHepauu. OHM NOKa3biBAKOT KONMUYECTBO
9Hepruu, npoleawee 4epes Kaxabli TPOPUYECKMA YPOBEHb 3KOCUCTEMbI 3a
onpenenéHHbIn NPOMEXYTOK BpeMeHu (Hanpumep, 3a rog — 4ToObl y4eCTb CEe30HHble
konebaHuns). B ocHoBaHve nupamuabl 3HEprM 4Yacto [00aBnsT MNPSIMOYrOSbHKK,
NoKasblBalOLWMA MNPUTOK CONMHEYHOM 3Heprun. [Mupamugbl 3HEprun No3BOMSOT
CpaBHUBATb 3HEPreTUYECKytd 3HA4YMMOCTb MOMYNSAUUA BHYTPU 3KOCUCTEMbI. Tak, gons
9Hepruu, npoxoasdilien yepe3 MNOYBEHHbIX OakTepuin, HECMOTPS Ha WX HUYTOXHYIO
Buomaccy, MOXeT COCTaBNATb AECATKM MPOLEHTOB OT O6LWero noTtoka 3Hepruu,

npoxogdulero 4epes nepBnYHble KOHCYMEHTDI.



OpraHunyeckoe BeLlecTBO, MPOU3BOAMMOE aBTOTPOdaMK, Ha3biBAaE€TCS nepe8uyHou
npodykyued. CKOPOCTb  HaAKOMMEHUS  3HEepPrum  NepBUMYHbIMKM  NpOoAyLEeHTaMu
Ha3bIBaeTCs 8asio80U  nepsuyHoU MpOOYKMUBHOCMbLIO, a CKOPOCTb HaKoMneHus
OpraHn4Yecknx BelecTB — yucmou rnepauyHou rpodykmusHocmsto. Bl npumepHo Ha
20 % Bblwe, Yyem UYIMM, Tak Kak YyacTb 3HEPrun pacTteHus TpaTAaT Ha AblxaHue. Bcero
pacTeHns ycBanmBatoT OKOSO NpoLeHTa CONMHEYHON SHEPTK, NOTMNOLLEHHON UMW,

Mpn noepaHun OAHWX OPraHM3MOB APYrMMW BeELLECTBO M Nuwa nepexogaT Ha
cnegywowmn  Tpoomyeckun  ypoBeHb. KonmnyecTBO  OpraHMYecKoro BeLlecTBa,
HaKoOMMeHHoro retepoTpodamun, HasblBaeTcss emopuyHoU rnpodykyued. [1OCKOSbKY
retepoTpodbl AblWAT M BbIAENSAT HENepeBapeHHble OCTaTKu, B Ka4OM 3BEHe 4acTb
9Heprum TepsieTcs. ATO HakNagblBaeT CyLEeCTBEHHOE OrpaHNYeHne Ha ANVHY NULLEBbIX
Luenen; KoOnMYecTBO 3BEHbEB B HUX peako ObiBaeT OGonbwe 6. OTMeTMM, 41O
9(pPeKTUBHOCTb MepeHoca 3HEpPrnn OT OOHUX OPraHM3MOB K APYrMM 3HAYUTENbHO
Bbile, 4YeM 3(GEeKTUBHOCTL MNPOM3BOACTBA MNEepBMYHOM npoaykumn. CpeaHss
9(pPeKTUBHOCTb NepeHoca 3HEPrnn OT pPacTEHUs K XXMBOTHOMY COCTaBNSAET OKOSO
10 %, a OoT >XMBOTHOrO K XMBOTHOMY — 20 %. OOblMHO pacTuTenbHas nuwa
9HepreTMYeckn MeHee LeHHa, TaKk Kak B Hen coaepxutcs 6onbllioe KonmMyecTBO
Lennonosbl U ApeBeCuHbI, He NepeBapuBaeMblX GOMbLMHCTBOM XUBOTHbIX.

N3yyeHne NpoayKTMBHOCTM SKOCUCTEM BaXKHO ANSA MX pauMOHanbHOro MUCNosib30BaHMS.
OMPPEKTUBHOCTL  IKOCUCTEM MOXET OblTb NOBbIWEHA 3@ CYET MOBbIWEHUS
YPOXaMHOCTWN, YMEHbLUEHUST MOMEX CO CTOPOHbl APYrMX OpraHn3mMoB (Hanpumep,
COPHSAKOB MO OTHOLUEHWUIO K CENbCKOXO3ANCTBEHHbIM KyrfbTypaM), MCMNOfb30BaHUS
KynbTyp, 6onee NnpncnocobneHHbIX K YCNOBUSIM AaHHOM 3KOocMCTEMbI. 10 OTHOLLEHMIO K
XMBOTHbIM HEOBOXOANMMO 3HaTb MakCMMarsnbHbIM YPOBEHb 400N (TO €CTb KONUMYECTBO
ocoben, KOTOpblE MOXHO WU3bATb M3 NONyNAUMM 3a ONPEeAEnEéHHbIN NPOMEXYTOK
BpemeHu 6e3 ywepba ansa e€ ganbHenwen npogyKTMBHOCTHN).

KpuTepumn oueHkn BHeayauTopHoW (camocTosiTenbHON) paboThl

MpoueHT | Bann Kputepum oueHnBaHus
pesynbTa | (oueH

TMBHOCTU | Ka)

90-100% |5 — rnybokoe wu3yyeHne ydebHOro maTepuana, nuTepaTypbl U
HOPMaTUBHbIX aKTOB MO BOMPOCY;

— MpPaBUIIbHOCTb  (POPMYNMPOBOK, TOYHOCTb OnpeaeneHus
NOHATUN;

— nocnenoBaTesibHOCTb U3NOXKXEeHUA MaTepuarna,




060CHOBaHHOCTb U apryMmeHTnpoBaHHOCTb BbIBOAOB;
npaBUJIbHOCTb OTBETOB Ha AONOJTHUTEJ1IbHbl€ BOMPOChHI,

CBOEBPEMEHHOCTb BbINOJIHEHNA 3adaHUA.

70-89%

NOJIHOTa U NPaBUIIbHOCTb U3JTOXXEHUA MaTepuana,
HEe3Ha4YuTellbHblIE HapyLlleHnda nocrieaoBaTesibHOCTH
N3NOXEHUA,

HETOYHOCTHU B onpeaeneHnn NOHATUN;

060CHOBaHHOCTb BbIBOJOB npunBoaMMbIMU NpUMeEpaMu,
NnpaBuUJIbHOCTb OTBETOB Ha AOMNOJIHUTEJIbHbIE BOMPOCHI;

CBOEBPEMEHHOCTb BbINOJIHEHNA 3adaHUA.

50-69%

3HaHME W TMOHMMaHWEe OCHOBHbLIX MOMOXEHUN Yy4ebHOoro
maTepuana;

Hanuuyne oLMBOK NPU N3NOoXEHUN MaTepuana;
HenocrneaoBaTeNbHOCTb U3NOXEHN MaTepuana;

Hanuune owmnboK B onpeaeneHnn NMOHATUIA, HEUCKaXKatoLLIMX
NX CMBbICIT;

HeECBOEBPEMEHHOCTb BbIMNOJIHEHNA 3aaHUA.

0-49%

He3HaHue, HEBbINOSTHEHNE WU HenpaBuUilbHOE BbINOSHEHNE
bonblen Yyactn y4ebHoro matepuana;

ownbkn B (POPMYNMPOBKE OMPEAENEHNA, UCKaXalolmne ux
CMbICHT;

BGecnopsaoYHOE N HeyBEPEHHOE U3NOXEeHWe MaTepuana;
OTCYTCTBME OTBETOB Ha AOMNOSHUTENbHbIE BONPOCHI;
OTCYTCTBME BbIBOAOB U HECMOCOBHOCTL UX CHOPMYNNPOBATh;

HEBbIMOJIHEHUNE 3aaHUA.




