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1. IlosgscHUTEIBLHAA 3AIIMCKA

Hacrosmue MeTouyeckue yka3aHus peHa3HaAYCHBI TSl 00y4JaroIuxcs, B Ka-
YeCTBE MPAKTUICCKOTO MOCOOMS MPH BBIMOJHEHUH J1a00paTOPHBIX PabOT M Mpak-
TUYECKUX 3aHATHH 110 TTPOrpaMMe y9eOHOM MUCIUIUTHHEI «brosorusy mo mpodec-
cuu 23.01.17 «Mactep mo pEeMOHTYy W OOCITYXKMBAaHHMIO ABTOMOOWIICH», TIO
MporpamMme MOJITOTOBKHU KBATM(DUIIMPOBAHHBIX PaO0YUX, CIyKaIUX.

[{esb JaHHBIX METOJIMYECKUX YKA3aHUM:
— OKa3aHHue MOMOIIM CTYICHTaM B BBITIOJIHEHUH JTA00PATOPHBIX paboT U
MPAKTUYECKUX 3aHATHH 110 TUCIUTUINHE
[IpakTHdeckue 3aHATHS W J1aOOpATOpPHBIE PAOOTHI MPOBOIATCS C IEIBIO CH-
CTEMAaTHU3alUd U YTIyOJICHUS] 3HAHWM, MOJYYCHHBIX MPU U3YYCHUU AUCIUTLIUHBI
«buosorus, 3aKkpernieHne TEOPETUIECKUX 3HAHUN.

B pesynbTaTe BRIMOTHEHUS TPAKTUIECKUX 3aHATUN 110 TUCIUIUINHE «bHOIOrusy
IJIAHUPYETCS JOCTUYb PE3YJIbTaTOB:

JIMYHOCTHBIX.

— c(opMUPOBAHHOCTh YYBCTBA TOPAOCTH W YBAXEHUS K HCTOPUH H
JOCTHKEHUSAM OTEUYECTBEHHOW OMOJOTMYECKONM HAayKH; IMPEACTABICHHUS O
L[EJIOCTHON €CTECTBEHHO- HAYYHOU KapTUHE MUPA;

— NOHMMAaHHWE B3aMMOCBSA3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HayK, UX
BJIMSHUS HA OKPYXKAIOIIYI0 Cpeay, DJKOHOMHYECKYI0, TEXHOJIOTHYECKYIO,
COLIMAJIBHYIO U ATUYECKYIO C(hephl NeATeTbHOCTH YEI0BEKa;

— CIOCOOHOCTh MCITIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MHUpa B 00pa3oBaTelibHOW U NpodecCHOHATBHOW eATEIbHOCTH,
BO3MOXXHOCTH HMH(OPMAIIMOHHOM cpeabl A  00ecredeHHsl MpPOJTyKTUBHOTO
camMm000pa3oBaHus;

— BJIAJICHUE KYJIbTYpPOH MBIIUICHHUS, CIOCOOHOCTh K OOOOILEHHUIO, aHATU3Y,
BOCIPUATHIO MHQOpManuu B OOJACTH €CTECTBEHHBIX HAYK, MOCTAaHOBKE LENH U
BBIOOpY IyTEH ee JOCTHXKEHU B podeccuoHanbHoi cdepe;

— CIIOCOOHOCTh PYKOBOJCTBOBATbCS B CBOEH JAESTEIBHOCTH COBPEMEHHBIMH
NPUHIMIAMU TOJEPAHTHOCTH, JWajora M COTPYAHMYECTBA; TOTOBHOCTh K
B3aUMOJICUCTBUIO C KOJJIETaMH, pad0Te B KOJJIEKTHUBE;

— TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJbI 3alIUThl OT BO3MOKHBIX
MOCJICICTBUI aBapuii, KaTacTpod, CTUXUNUHBIX OCICTBU;

— o0namaHue HaBbIkaMM Oe€30macHOM pabOThl BO BpeMs MPOEKTHO-
MCCJIEIOBATEILCKOM M SKCIEPUMEHTAIILHON JIESITeIbHOCTH, MPU HCIOJIb30BaAHUH
1abopaTopHOTO 000PYIOBAHUS;

— CHOCOOHOCTH HCIIOJIB30BATh MNPHUOOPETEHHbIE 3HAHUS M YMEHUS B
MIPAKTUYECKON JEATEIBbHOCTH M MOBCEAHEBHOM KW3HU Uil COOJIIOJEHHSI MEP
npo(UIAKTUKA OTpPaBIEHUM, BUPYCHBIX W JpYyrux 3a00JIeBaHUN, CTPECCOB,
BpPEAHBIX MPUBBIYEK (KypEHUS, AJIKOTOJIN3Ma, HAPKOMAHMH ); NIPABUJI MIOBEICHHUS B
MIPUPOJHOM CPEJIE;



— TOTOBHOCTh K OKAa3aHUIO NEPBOM MOMONIIM MPU TPaBMAX, MPOCTYIIHBIX U
JPYTUX 3a00J€BaHUIX, OTPABICHUSIX MUILEBBIMU ITPOTYKTaAMHU;

* MeTanpeaIMeTHbIX:

— OCO3HaHHUE COIMAIBHON 3HAYMMOCTH CBOEH Mpodeccuu/CrenraibHOCTH,
obJiajaHie MOTHBAIIMEH K OCYIIIECTBICHUIO MPO(ECCHOHAIBHOMN eI TEIFHOCTH;

— TOBBIINICHUE HWHTEJUIEKTYaJbHOTO YPOBHA B IIPOLIECCE HU3YUYCHUS
OMOJOTMYECKUX SBJICHUN; BBIJAIONINXCS JOCTWIKEHUH OMOJIOTMHM, BOIICIIIMX B
00IIeUeIOBEYECKYI0 KYJIBTYPY; CIOKHBIX M IPOTHBOPEUYMBBLIX IyTEH pa3BUTHS
COBPEMEHHBIX HAy4HBIX B3IJISJI0B, HWJIEH, TEOpUW, KOHUEMUMMA, Trumnore3 (o
CYIIHOCTH U MPOUCXOXKJICHUH >KU3HU, YEJIIOBEKA) B XOJie pabOThl C pa3IUYHBIMU
HMCTOYHUKAMU UH(OpMaIniy;

— CHOCOOHOCTh OPTaHU30BBIBATH COTPYTHUUECTBO €IMHOMBIIIJIEHHUKOB, B TOM
YHUCJI€ C HUCIOJIb30BaHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM,

— CHOCOOHOCTHh TMOHHMMATh MPUHIUIBI YCTOMYUBOCTH W MPOAYKTUBHOCTH
YKUBOU MPUPOABI, yTU €€ U3MEHEHUS I10]] BIUSHUEM aHTPOMOTCHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAIM3y TJ00AIBHBIX JKOJIOTHYECKUX IMpoOIIeMm,
BOIPOCOB COCTOSIHUSI OKPYXaIOLIEH CpeAabl U PAlMOHAIBHOIO HCIOJIb30BAHUS
NIPUPOIHBIX PECYPCOB;

— YyMEHHE OOOCHOBBIBATH MECTO MW POJb OHOJIOTHYSCKHX 3HAHUU B
MPAKTUYECKONU JICSATEIIbHOCTH JIIOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHM;
OTpENeNsITh JKUBbIE OOBEKTHI B TPHUPOJE; TMPOBOIUTH HAOIMIOACHUS 34
DKOCHCTEMaMHM C 1I€IbI0 HUX OIKWCAaHMWS M BBISIBICHUS €CTECTBEHHBIX H
AHTPOMOTECHHBIX U3MEHEHU; HAXOUTh U aHAJM3UPOBATh UH(POPMAIINIO O KUBBIX
00BEKTaX;

— CIIOCOOHOCTh MPUMEHSTH OMOJIOTUYECKHE W DKOJOTUYECKUE 3HAHUS s
aHaJu3a MPUKIAAHBIX TPOOJIEM XO3SIHCTBEHHOM ESITEHHOCTH;

— CIMIOCOOHOCTH K CAaMOCTOSITEIIbHOMY MPOBEACHUIO UCCIICIOBAHUH, TOCTAHOBKE
€CTEeCTBEHHO-HAYYHOT'O0  JKCIIEPUMEHTA, HCIIOJB30BAaHUIO  WH()OPMAIIMOHHBIX
TEXHOJIOTUH JIJISl PEIICHUSI HAyYHBIX U MPO(EeCCHOHAIBHBIX 3a/1a4;

— CIOCOOHOCTh K OIIEHKE ATHYECKHX ACIEKTOB HEKOTOPBIX HCCIICIOBAHHI B
obyacTi OMOTEXHOIOTUH (KIIOHHPOBAHHUE, HCKYCCTBEHHOE OIIOAOTBOPCHHE);

*IpeaAMETHbIX:

— cOpPMHUPOBAHHOCTh TMPEACTABICHUM O POJIM U MECTEe OHOJIOTUU B
COBPEMEHHOW HAyyHOM KapTHHE MHUpa; I[OHUMAaHUE POJU OUOJOTUU B
dbopmupoBaHUM Kpyrozopa U (DYHKIHMOHAILHOW TPAMOTHOCTH JUISl PEIICHUS
MPAKTUYECKUX 3a]aY;

— BJIQJICHUE OCHOBOMNOJIATAIOIIMMHU MOHATUSAMH W NPEACTABICHUAMU O KUBOU
IpUPOAE, €€ YPOBHEBOM OpPraHu3alldd U SBOJIIOLIMHU; YBEPEHHOE IOJb30BAHUE
OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMHM METOJIaMU HAy4YHOTO MO3HAHUSA, UCIIOJIb3yEMBIMU TIPU
OMOJIOTMYECKMX MCCJICIOBAHUAX JKMBBIX OOBEKTOB M DKOCHCTEM: OIMCAHHEM,
M3MEpPEHUEM, TIPOBEJCHNEM HAOJII0/ICHHH; BBISBICHUE W OIICHKA aHTPOIOTCHHBIX
W3MEHECHUU B IIPUPO/IE;



— c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH PE3YyJIbTAThl OUOJIOTUUYECKUX
AKCIIEPUMEHTOB, PeIIaTh AIEeMEHTAPHbIE OMOJOTMYECKUE 3aaUH;

—  copMHPOBAHHOCTL  COOCTBEHHOW  TMO3HWIIMM 1O OTHOILIEHUIO K
Ounonornyeckor MHGOPMAIIMH, MOJIYy4aeMO U3 Pa3HbIX UCTOYHHKOB, II100aIbHBIM
HKOJIOTHYECKUM MPOOIeMaM U MyTSIM UX PEIICHHUS.

IIpu oueHKe 3HAHUI HCIOJIb3YETCH HMIKAJIA OLEHKH 00pa30BaTe/IbHbIX 10CTHKEHHII:

OrneHka ypoBHsI TOATOTOBKH
[TportieHT pe3ynbTaTUBHOCTH (IIPABUIIBHBIX OTBETOB) 6amn 5
BepOaTbHBINA aHATIOT
(oTMeTKa)
Pabota BrimoHEHA 00YUYaIOIIUMCSI OTJIUIHO
CaMOCTOSTEIHLHO, UMEIOTCSI OTBETHI Ha 90 + 100 5
KOHTPOJBHBIC BOTPOCHI
Pabora BeInonHEeHa 00yyarommMcs ¢ XOPpOII0
TIOMOUIBIO MPENOABATENISL, UMEIOTCS 80 + 89 4
OTBETHI Ha KOHTPOJbHBIE BOMPOCHI
PaGota BeImonHEeHa 00YUYaIOIIUMCSI C YIOBJIETBOPUTEITHHO
MOMOINIBIO MPENo/IaBaTelisi, HET OTBETOB 60 +79 3
Ha KOHTPOJIbHBIE BOIIPOCHI
Pabora oOyuaromumcs He BeIToNTHEHa | MeHee 60 2 HEY/IOBJIETBOPUTEIHHO




2.

IlepeyeHb NPAKTHYECKHUX 3AHATHI U JTA00OPATOPHBIX PadoT

2.1 llepevyeHb NPAKTUYECKUX 3aHATHH

OcHo

HanmenoBanue pa3nenos, . Koi-Bo
No Tema npakTudeckoii paboTs
TEM 4acoB
Pasnen.1 Knerka 5
Tema 1.1 Yuenue o xier- o . 1
o 1 AHanu3 cpaBHEHHS paCTUTEIHLHOMN M )KUBOTHON KIIETKH
2 Onucanvie OpraHOUOB U UX (PYHKIIHIA 1
3 Peanuzarmus HacnencTBeHHOM MHPOPMAIIUK B KIIETKE 2
4 | Pemenue 3a1a4 0 MOJIEKYJISIPHOUM OHMOIOTHA 1
Paznea 2. Opranusm. PazMHoOKeHHe M HHAMBHIYAJIbHOE PA3BUTHE OPTAaHM3MOB. 1
Tema 2.1. PazsmMHOXKEHNE U .
AHanu3 cpaBHEHUS 3apOJBIIIEH Y pa3HbIX TPYIIIN MMO3BOHOY-
WHANBUAYATHHOE Pa3BU- 5 1
HBIX KaK CBHJICTEIHLCTBO UX YBOJIOIMOHHOTO POJICTBA
THE OPTaHU3MOB.
Pa3znea 3. OcHOBBI T€HETHKH U CeJIEeKIIHHA 4
Tema 3.1 6 Pemenne reHeTHueckrx 3a1a4 Ha MOHOTHOPUTHOE CKpe- 1
BBl TEHETUKU U CEIEKIIUU [UBaHNAE
7 Pemenne reHeTHUECKUX 331249 HA TUTHOPUIHOE CKPEIIUBA- 1
HHE
2 Penrenne reHeTHUECKUX 3a1a4 Ha CLEIJIEHHOE C IT0JIOM Ha- 1
clieJoBaHue
9 BrisBieHre MyTareHOB B OKPY KaIOIIECH Cpejie ¥ OlICHKa 1
BO3MOJKHOT'O BJIMSIHHSI HA OPTaHU3M
Pasznea 4. IlponcxoxaeHue u pa3BuTHE KM3HHM HA 3eMJle. JBOJIOIMOHHOE YUYEeHHe. 4
Tema 4.1 Vctopust pazsu-
10 | AHanu3 runoTe3 NPOUCXOKACHUS KUZHU. 1
THUSA KU3HU Ha 3€MIIE
Tema 4.2 JBOMOMOHHOE |1 ] N3ydyeHne KpUTEPHUEB BHIA. 2
y4eHue
12 [TpucnocobneHre opraHu3MOB K Pa3HbIM CpeliaM OOUTaHUS 1
Pasznea S. IlpoucxoxaeHue yejioBeka 1
Tema 5.1 AuTponoreses | 13 | AHaJli3 TUNoTe3 NPOUCXOKACHUS YEJIOBEKA. 1
Pa3nea 6. OcHOBBI K0JI0THH 3
Tema 6.2. CTpyKTypa KO- 14 CocraBneHue cxem nepeiadyu BEUIECTB U SHEPTUU MO HEeNsIM 1
CHCTEM [MUTAHNS
15 CpaBHHTENbHOE ONKMCAaHUE TPUPOAHON U arpOIKOCUCTEMBI 1
16 Pemenue sxosrornyeckux 3amad 1
Hroro: 18
2.2 Ilepeyenb J1a00OPaTOPHBIX PadOT
o Kon-Bo
HanmenoBanue pa3ienon, Tem Ne Tema mabopatopHoit pabOTHI 4ACOR
Paznen 3. OcHOBBI TeHETHKH H CeJIeKIINH
Tema 3.1. 1 Ananmm3 GeHOTUITHYECKONW N3MEHUNBOCTH 2
OCHOBBI T€HETUKU U CENEKIUN
HTroro: 2




3. IloaroroBka U NOPSAOK NPOBEACHU JA00PATOPHBIX PadoT H
NPAKTUYECKUX 3aHATHI

HOI[FOTOBK& K MPOBCACHUIO IMPAKTHUYCCKUX 3aHIATHI BKIIOYAET MMoAroTOBKY Ipc€noaa-

BaTcJid, 06yqa101111/1x051 " MCCTa IMMPOBCACHU.

[MonroroBka mpernogaBaTensi COCTOUT U3 aHaiuu3a (GOpM U METOJOB MPOBEACHUS TaHHOK

paboTHI ¥ IOATOTOBKY 3aJIlaHUN JUTsI O0yJarOIIMXCS.

OOyuatomyecs JOKHBI MOATOTOBUTH K BBITIOJIHEHUIO J1A0OPATOPHOTO WM MPaKTHYe-

CKOTO 3aHATHS pabouyee MecTo, yOpaTh BCE JIMIIHEE, MPEIBAPUTEILHO MOBTOPUTH TEOpETHUYE-
CKHU MaTepuall.
[IpaBuiia BbINOTHEHUSI IPAKTUYECKUX PaboT:

1.

2.

OOyuaronuiics: JOJKEH BBIMOJIHUTH MPAKTHYECKYIO (J1a00paTopHyI0) paboTy B COOTBET-
CTBUH C IIOJIyYCHHBIM 3a/1aHAEM.

Kaxp1it 00yyaromuiicsi mociie BBITOJTHEHHUS padOThI JOJKEH MPEICTABUTh OTYET O
IPO/I€TIaHHOM padoTe C aHAIN30M MOJIyYEHHBIX PE3YJIbTaTOB U BBIBOAOM I10 paboTe.
Otuer o nmpoJeanHoi paboTe ClieyeT BBIOIHITH B TETPAIAX IS MpakTHYeckux (1abo-
PaTOPHBIX) 3aHATHUI.

ConeprkaHue oT4eTa YKa3aHO B ONMCAHUH JTaOOpaTOPHOH (ITPaKTUYECKON) pabOoTHI.
TaGnuiel U pUCYHKHU ClIeyeT BBIIOIHATh C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB (JIM-
HEWKH U T. JI.) KapaHJaIIoM.

Pacuer cnenyet npoBOIUTH ¢ TOYHOCTHIO IO ABYX3HAUHBIX LUQD.

Ecnu oOyyaronuiicss He BHIIOTHUI MPAKTHUECKYIO paboTy MM YacTh paboOThL, TO OH
MOJKET BBIIIOJHUTh paObOTy WJIM OCTAaBILYIOCS YacTh BO BHEYPOUHOE BPEMs, COIJIaCOBaH-
HOE C MIPENOAABATEIIEM.

Ilo oxonyanum IMPAKTUYCCKOI'0 3aHATHA IPEIOAaBaTCIIb OLCHUBACT pa60Ty o6yqa}onmxc>1 B CO-
OTBCTCTBUU C KPUTCPHUAMU OLICHUBAHUAA.

4. Nudopmanunonnoe odecrnedyeHue 00y4eHus

OCHOBHEBIE HCTOYHUKU:

1.

2.

1.bense JI.K. buonorust 10 k. (6a30Belii yposens). @IIY. M.: Ilpocsemenue, 2021 r.
D0y
2.bensieB JI.K. buonorus 11 k. (6a30Beiii yposens). @IIY. M.: Ilpocsemenue, 2021 r.
D0y



5. IlpakTuyeckue padorTsbl
IIpakTnueckas padora Ne 1
AHAJIM3 CPAaBHEHHUS PACTUTEIbHON U J)KUBOTHOM KJIETKH

Heﬂb: HU3Yy4YUTH 0COOEHHOCTH CTPOCHUS KIETOK paCTeHI/IfI 1 )KXUBOTHBIX, CPABHUBATDL UX MCIKIAY
COGOfI, HaWUTH YCPTHI CXOACTBA U pa3nnqm”1, IMMOoKa3aTb NPUHIUIINAJIBHOC CANHCTBO UX CTPOCHMUS.

OcnoBubie ncrounuku: benses /[.K. buonorus 10 . (6a3oBsiii ypoBens). OITY. M.: TIpocse-
menune, 2021 r. DOY

Xox padoThI:
3aganue 1. OTBEeTHTE HA BOMPOCHI (YCTHO).

1.
2.

3.
4.
a)
6)
B)
r)

Hayka, u3yuatomas ctpoeHue U GyHKIHUHU KIETOK, ...

CtpyKTypHO-(QYHKIMOHATIbHAS JIEMEHTAPHAS €AMHUIA CTPOCHUS U JKU3HEACATEIbHOCTH
BCEX OPraHU3MOB ...

[lepBbIM 4esI0BEKOM, YBUIEBIIMM KJIETKH, ObLI aHIVIMACKUM YUEHBIIL. ..

Knerounas Teopust 060011aeT peICTaBIEHHS O

MHOT000pa3uy OpraHuYecKoro MUpa

CXOZCTBO CTPOECHMSI BCEX OPraHU3MOB

3apOABIILIEBOM Pa3BUTHH OPTAHU3MOB

€JIMHCTBE KUBOW U HE)KMBOU MTPUPOJIbI

3ananue 2.
1. PaccMOTpuTe PUCYHKH PACTUTEIBHOM U )KUBOTHOM KJIETOK.
2. Pe3ynbTathl cpaBHEHUs 3aHecUTe B Ta0miy 1 u 2.
3. CnenaiiTe BBIBOJ O IIPOJICTIaHHOM padoTe.

Ta6mmma Nel «YepThl CXOACTBA U pa3IMiMs pACTUTEIBLHON M )KUBOTHON KJICTKI

YepThl CXOACTBA YepTsl paznuuus

1. PacturensHas JKusotHas
Ipu3znak
KJIETKa KJIETKa

Cnoco0 nuranus

Xnopoduii u xJo-
POILIACTHI

Kinerounas crenka

Bakyonu

KneTtounslii IeHTp

3amacHoM yrieBo

BriBox:

3ananue 3. KontposbHble Borpockl. OTBEThTE Ha BONPOCH! (TUCHMEHHO).
A. Bribepute BepHbIe yTBEpXkKAeHUs !

1. IlmacTmabl ecTh B )KUBOTHOM KIIETKE

Snpo ecTh TOJIBKO B PACTUTEIIBHOM KIIETKE

[{uTomiazMa ecTb U B pAaCTUTEIIBHOM U B ’KUBOTHOW KJIETKE
PacTurennHas 1 )KUBOTHAS KJIETKA UMEIOT €IMHBLIA XUMHUYECKUH COCTaB
B pacTuTenpHOM KIIETKE ITOTHASA KJIETOYHAs CTEHKA

Nk

B1. Kakoe u3 MNEPCUNCIICHHBIX MOJIOKESHUH COrIacyeTceAa € KJI€TOYHOM Teopneﬁ

KJIETKA SABJISIETCS 3JIEMEHTAPHON €UHULICH HACIEICTBEHHOCTH
KJIETKA SABJISIETCSA €AMHULEH PA3MHOXKEHUS

KJIETKH BCEX OPraHW3MOB PA3JIMYHBI 10 CBOEMY CTPOCHHIO

KJIETKU BCEX OPraHU3MOB 00J1a/1al0T Pa3HbIM XUMHUECKUM COCTaBOM

10




B2. HalimuTe cOOTBETCTBHE MEXKITY OCOOCHHOCTSIMU CTPOCHHMSI KJIETKU U IIapCTBaM, K KOTOPOMY
9THU KJIIETKA OTHOCATCS

OCOBEHHOCTH CTPOEHMA ITAPCTBA
A) KneTtouHBle CTEHKH COJEP:KAT LENJIHJI03Y 1) Pacrenus
B) KneTouyHkIX CTEHOK HET 2) JuBOTHBIE

B) B uuromiasMe ecTh NJIACTH/IE

I') Cniocob nuTanua rerepoTpod)HEIH

JI) B Monoasix KieTkax ecTh DONbIIHE BAKYOJIH
¢ KJETOYHLIM COKOM

E) 3ananHoe BEIIECTEO KJIETKH — TIJIHKOTeH

C1. [Jokaxxute, 9TO KJICTOYHAS TEOPHsT 0000ITMIIA PsiT OMOIOTHIECKUX OTKPBITHI M TIpeicKa3aia
HOBBIE OTKPBITHSL.

IIpakTuyeckasi padbora Ne 2

Onucanne opraHona0B U UX QyHKIUI
He.]'lb: HU3YUYUTh CTPOCHUC OPraHOHUIOB paCTHTeHBHOﬁ U KMUBOTHOM KIJICTKHU, OHIPCACINUTb POJIb
KaXXI0ro opraHonia B ) XU3HU KJIICTKHU, HAYUYUTHCA paCliO3HABATb OPraHOMAbI 110 BHCITHEMY BUY.

3HaTh: 0COOEHHOCTH CTPOCHUS U GYHKLUN paCTUTENbHOMN U )KUBOTHOH KJIETKU
YMeTh: HAXOIUTh COOTBETCTBHE CTPOCHUS OPraHOWIa KIJIETKH U BBITOTHAEMON UM (QyHKIINA

OcHoBHble ucrounnku: benses J[.K. buonorus 10 k. (6a3oBblit ypoBens). @IIY. M.: [Ipocse-
menue, 2021 r. DOY

Xon pa6oTsI:
3ananue 1. OTBeThTE Ha BONPOCHI (YCTHO).
1. Yro takoe kieTka?
Kakue Tumns! kiaccuukanuii KJI€TOK Bbl 3HaeTe?
KT0 13 yueHsbIx BriepBbI€ OTKPBLI KIETKY?
KTo chopmynupoBasl OCHOBHBIE [TOJIOKEHHSI KIIETOYHOM Teopuu?
HazoBuTe OCHOBHBIE MOJIOKEHNUS KJIETOYHOW TEOPUU

il

3amanue 2. [Ipounraiite maparpad 15 ctp.58 u 3anonHute B TeTpansax tadnuiy «OpraHouabl
KJICTKH U UX (QYHKIIHW
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HasBanue Crpoenue DyHKIUU Pacturens- KupoTtHas Kunerka
opraHomuna oprasouzia OpraHomnza Hasl KJIETKa KJIETKA rpudoB
1. OIIC

2. Kommiekc-
Tonpmxu

3. JIn3ocoMEl

OnHOMEMOpaHHbIC

4. Bakyonu

5. MutoxoHapuu

6. .Ilnmactuner:

a) XJIOpOIIacThI
0) XpomoriacTsl
B) JleiikomiacTsl

HBIC

7. Pubocomsl

8. Kietounsrit
IIEHTP

9. LluTockener

Hemebpannsie| JIByxmeMOpaH-

BriBoa: 0 uém CBUIACTCIILCTBYIOT OTJIMYUA U CXOACTBA B CTPOCHHUU KJIETOK?

KOHTpOJ’lLHI)Ie BOIIPOCHI:

1.HaiiTu coOTBeTCTBHE MeKAY OPraHOMIAMHU M UX XaPAKTEPUCTHKOM

Opranoupl

XapaKTepruCTUKU

1. IIna3zmatudeckas MeM-

A) TparcopT BEIIECTB MO KJIETKE, PEAKIUid B KIIETKE

Opana b) Cunres Genka
2. Snpo B) ®otocunte3
3. MurtoxoHapuu I') /IBu>keHre OpraHOUAOB 0 KIIETKE
4. Ilnmactumsr J1) Xpanenue HaclieCTBEHHON WH(OpMaIun
5. Pubocomsr E) HememOpanHsbIii opranons
6. DOIIC K)CunTe3 KUpOB U YTIIEBOIOB
7. KnerouHslil neHTp 3) Conepxur JHK
8. Kommiexc N'ompmxu M) OgromMemMOpaHHBIN OpraHOWT
9. JInzocomsbl K) OGecnieuenne KaeTku SHepruen
10. IluTockener JI) CamonepeBapuBaHue KJICTKH M BHYTPUKJIETOYHOE IMHUIIIEBAPCHUE
11. XKryruxu u pecuuuku | M)/IBrkeHue KIeTKU
H) JIByxmMemMOpaHHBII OpraHou/T
O) CBs13b KJIETKH C BHEIIHEH cpeoit
IT) YopaBneHue MUTOCKENETOM U JCICHUEM sapa
P) Ectb TONBKO Y pacTeHuit
C) EcTb TONMBKO y )KMBOTHBIX
OtBer:
1 2. 3 5 6 7 8 9. 10 11

2.CocraBbre CUHKBEWH k cnoy KJIETKA, OPTAHOW]]




IIpakTnueckas padora Ne 3
Peanu3auus HacjaeaCTBEHHOM HH(POPMALIUU B KJIETKe.

Heab: u3yunTh CBOWCTBA I€HETHYECKOrO KOJIa, OCOOCHHOCTH IPOLIECCOB TPAHCKPUIILIUU U
TpaHCISALUYU, CHHTE3a OEJIKOB.

3narn: ctpoenne [IHK, PHK, tuner PHK, npuHuun koMrieMeHTapHOCTH, YIBOCHUE MOJICKYJIbI
JHK, renerndeckuii KO U €ro CBOKWCTBA, KOJOH, aHTUKOJIOH, TPAHCKPUIILIUS, TPAHC-
JSIUS, CTPOCHUE U Ha3BaHUE AMUHOKHUCIIOT, BXOJSIIUX B COCTaB OEIKOB.

YMeTh: - MOICTMPOBATH 3TANbl OMOCHHTE3a OeJKa (TPaHCKPHITLUS, TPAHCIISINA);
- onpenensaTh cTpykrypy modekynsl JIHK mo crpoenuto Monekysbl 6enka;
- ONPEJICIUTh CTPYKTYPY MOJIEKYJIBI OeKa 1o cTpykType monekyisl JJTHK;
- pemaTth OMOJOTHYECKHE 3a/1a4H, IPUMEHSIS] TEOPETUYECKUE 3HAHUSI.

OcHoBHble ucTouHuku: benses [[.K. buomorust 10 k1. (6a30Bb1it ypoBens). @ITY. M.: [Ipocse-
menue, 2021 r. DOY

CpencrBa o0yyeHHsi: TaOIUIBI, WLTIOCTPUPYIOIINE MPOIECCH TPAHCKPHIIIIMA U TPAHCIISAIUH,
ouocHuHTEe3 OSIKOB, TA0JHIA TEHETHYSCKOI'0 KOIA.

Xoxa padoThI:

3ananue 1. OTBeThTE HAa BONPOCH! (YCTHO).

. HazoBuTe THIBI HYKJIENHOBBIX KUCIOT.

. Kakoe ctpoenue nmeer [JHK?

. Kakoe ctpoenne nmeer PHK? Hazosute Tunsl PHK.
. Urto siBNIsieTCSI MOHOMEpaMU HYKJIEMHOBBIX KUCIOT?
. HazoBute nykneotuasl JTHK.

. HazoBure nykneornasl PHK.

. Uem otiimuaercsa [JHK ot PHK 1o ctpoenuto?

. Kakyto posnb Bemonnser JIHK B kinetke?

. Kakyto poisb Beimosiasier PHK B knetke?

10. Kak npoucxomut yasoenue mosiekyssl JJTHK?
11.Yro sBHIsieTcss MOHOMEpPaMHU MOJICKYJIbI Oenka?

12. CxobKO aMUHOKHCIIOT BXOJIUT B COCTaB OemKa?
13.Kakyto posib UrparoT O€JIKH B OpraHu3Me YeoBeKa?

O 00 1 NN K W —

TepMuHOJIOTHYECKHH CJI0BAPb

Pennuxanus JHK — mpomecc cunHTe3a modepHei MOJEKYJbl JA€30KCHUPHOOHYKICHHOBOM
KHUCJIOTBI Ha MaTpUIE POoAUTENIbCKOU MoJiekyJibl JIHK.

I'en — cTpykTypHas ¥ (yHKIMOHAIbHAS €IUHUIIA HACICICTBEHHOCTH XUBBIX OpraHu3MoB. ['eH
npeactaBiusier coboit  ywactok JIHK, 3amarommii  mociienoBaTeabHOCTh — OMPENSIEHHOTO
noJjunentyaa oo ¢pynkuuonansHoi PHK.

I'eneTuyeckuii KoJ — 3TO CBONCTBEHHBIH BCEM >KMBBIM OpraHM3MaM cloco0 KOAUPOBAHUS
AMHHOKHUCIIOTHOM TOCIJIEZI0BATEIbHOCTH OEIKOB MPU MOMOIIM TOCIEA0BATEIFHOCTH HYKICOTH -
noB. Habop couetanuii u3 TpéX HyKICOTUAOB, KOAUPYIOMHUX 20 TUIIOB aMUHOKHUCIIOT, BXOIAIIUX
B COCTaB OEJIKOB.

Tpanckpunuus (0T Jaat. franscriptio — nepenucbiBanne) — mnpoiecc cuatesa nPHK ¢ uc-
nosb3oBanueM /IHK B kadecTBe maTpullpl, IPOUCXOIALINIM BO BCEX JKUBBIX KJIETKaX (IEPEHOC
reHetuaeckoit napopmanuu ¢ JJHK na PHK).

Tpancasimusi(or Jat. translatio-nepenaya reneTuyeckoil nH(pOpMaUMU) — MPOLIECC CUHTE3A
Oesika U3 aMMHOKHCIIOT Ha MaTpuile nHpopmannonnoit (marpuunoii) PHK (mPHK nnu mMPHK),
OCYIIECTBIISIEMBIN pUOOCOMOM.

Tpumier (KogoH )- nuckperHas eIMHHIIA T€HETUYECKOr0 KOJAA, COCTOSIIAas U3 TPEX IMOCIeN0-
BaTEJbHBIX HYKIEOTHAO0B, B MoJiekyJie [IHK nnu PHK.



N3 64 xomoHoB 61 kogupyeT omnpeaeseHHblE aMUHOKUCIIOTHL, a 3 CTOIM-KOJOHA ONPENENISIOT
OKOHYaHHME CHHTE3a MOJUIIENTHIHOMN LIETIH.

[TocnenoBaTeabHOCTh KOJOHOB B T'€HE ONPEAEISEeT IOCIENI0BAaTEIbHOCT AMUHOKHCIOT B
MOJIUIENTHAHON Lenu Oelka, KOJUPYyEeMOro 3TUM FeHOM.

AHTHKOAOH - y4acTOK MoJieKyisl TpaHcrnoptHod PHK, cocrosmmii u3 Tpex HyKICOTHIOB,
KOMILJIEMEHTApHO CBsI3bIBaoLuiics ¢ kojoHnoM uHpopmarronHoit PHK, uro obecnieunBaer mpa-
BUJIbHYIO PACCTAHOBKY Ka)KIOW aMUHOKHUCIIOTHI IIpU OMOCHHTE3€e Oelka.

3amanwue 2. [IpounTars naparpad 15 c¢tp.58 u BbIMHCaTh CBOHCTBA TEHETHUECKOTO KOA.

3ananue 3. [IpounTaTs nmaparpad 16 cTp.62 cocTaBUTH OMOPHYIO CXEMY OCHOBHBIX 3TaroB OHO-
CUHTe3a OeJiKa, UCTONb3Ysl CleyIolIre onopHble nmoustus: sapo, JAHK, 6enok, Tpanckpunuus ,
nurornazMa , Tpancisaus , ”PHK, TPHK , kommiemenraprocts, Cxema OuocuHTe3a Oenka,
dbepmenT, pubocoma, TPaHCIIOPTHPYET AMUHOKHCIIOTHI.

3amanue 4.Pemure 3anauy.

®parment uenu reda JJHK nmeer nocnenoBarenbHOCTh HYKIE€OTHAOB: T-A-T-LI-I'-A-A-T"-A-11-
II-T, mpMeHMUB NPUHIUI KOMIIJIEMEHTAPHOCTH, IIOCTPOUTE MOCIIEI0BATEIBHOCTh HYKJIEOTHUIOB
mosnekysibl UPHK, oGpa3ytomeiicst B pe3ysbTaTe TpaHCKPHITITIH.

Hcnonb3ys Tabamily reHeTH4ecKoro koaa (cM. Tabi. 6, ¢. 97 yueOHUKa), 3aUIIHATE TTOCIE0-
BaTEIbHOCTh AMHUHOKHCIIOT B MOJIMIIENTUAHOM 1IeTI0UKe, KOTopas Oy/1eT CHHTEe3UpOBaHa 1o
nPHK B pe3ynbrare TpaHcisiuum.

3ananue 5. KoHTposibHbIE BOIIPOChl. OTBETHTE HA BOIIPOCHI (TMCBMEHHO).

A) YcTaHOBUTE TIOCIIEIOBATEIHLHOCTH MPOIECCOB MTPH OMOCHHTE3e Oeika B KIIETKE, BHIMCAB
HH(PPBI B HY?KHOM MOPSAAKe.

1) oOpa3oBaHue MENTUIHON CBSI3H MEKy AMUHOKHCIOTAMH

2) Bzaumoeiicteue konona MPHK u antukonona TPHK

3) Beixox TPHK u3 pubocombr

4) coequnenune nPHK ¢ pubocomoii

5) Beixon uPHK u3 simpa B uroruiazmy

6) cunate3 ”PHK

b) CooTHecuTe BeniecTBa M CTPYKTYpHI, y4acTBYIOIINE B OMOCHHTE3e OellKa ¢ UX (PYHKLIUAMU:

BEINECTBA U CTPYKTYPbBI OYHKIHU
1) Yuacrox IHK A) Ilepenocut nnpopmarnio Ha puOOCOMBI
2) uPHK b) Mecto cunrtesa Genka
3) PHK — nonumepasa B) ®epment, obecnieunBatonuii cunre3 u”PHK
4) Pubocoma I') Uctounuk sHeprum s peakuui
5) Ilonucoma J1) Monomep Genka
6)ATD E) I'en, xoaupyromuii uudopmanuio o Oenke
7) AMHHOKHCIIOTa K) MecTto cOOpKH 0TMHAKOBBIX OCJIKOB

B) Haiinure ommOKu B IpUBEACHHOM TEKCTE.

1. l'erernueckas nHMOPMALINS 3aKITFOYCHA B IMMOCIECI0BATEIILHOCTH HYKICOTHIIOB B MOJIEKY -
Jlax HyKJIeuHOBBbIX KucioT. 2. Ona nepenaercs ot u”PHK k JIHK. 3. I'enetudeckuii kox 3anvcax
Ha «sa3bike «PHK». 4. Kox cocTtout u3 yetbipex HyKiIeoTuaA0B. 5. [TouTn kaxkaas aMUHOKUCIIOTa
mudpyercst Oojee dYeM OJHMM KOJAOHOM. 6. Kaxaplii KogoH mudpyeT TOJBKO OJHY
AMUHOKHUCIIOTY. 7. Y KaKJI0TO KHUBOTO OpraHMU3Ma CBOM reéHETUYECKUM KO/I.
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C) Kakue cpoiictBa JIHK moarBepxmatoT, 4T0 OHA SIBISETCS HOCUTEIIEM T€HETHYECKON HH(OP-
Mauuu?

IIpakTueckas padora Ne 4
Pemienne 3aga4 mo MoJieKyJIsipHOH 0MOJI0THHI

Ieab: HayuuThCs pellaTh 3aJadyd IO MOJIEKYJISApHOH  OMOJOrMM, HCHONb3Yys NPUHLHUI
KOMILUIEMEHTApHOCTH, 3aKpENUTh 3HaHMs O Ipouecce penymmkanuu Moiekyns! JJHK u cunresa
Oenka.

OcnoBubie ncrounuku: benses /[.K. buonorus 10 . (6a3oBsiii ypoens). @ITY. M.: TIpocse-
menune, 2021 r. DOY

Xoxa padoThI:

Cnpasounsie oannvie. Hekomopuie napamempol monexyn /IHK u oenxa:

[Monueiii BuTok cnimpanu JJHK-nosopor na 360°

OpuH mar cocrasistoT 10 nap HyKJI€OTHI0B

Jnuna 1 nykneotuna — 0,34 Hm

JmuHa ogHO#M aMUHOKUCITOTE — 0,3 HM

MoutekysipHast Macca OJHOTO HYKJIeoTH A - 345 r/MoJb

MoznekysipHas Mmacca OaHOH aMuHOKHCIOTH — 100 r/mMon

B monekyne JJHK: A+I'=T+1] (IlpaBmio Yapradda)

KommiementapHocTs HykiieoTHioB: A=T; I'=1]

Henu JHK yaepxuBatoTcsi BOTOPOAHBIMU CBS3SIMH, KOTOPBIE 00Pa3yIOTCS MEXTY
KOMILIEMEHTAPHBIMHU a30TUCTHIMU OCHOBAHUSAMM: aJICHUH C TAMUHOM COEAUHSIOTCS 2
BOJIOPOJHBIMU CBSA3SIMH, @ TYaHUH C LIUTO3UHOM TPEMsI.

v B cpenem oauH 6esok copeput 400 aMHHOKUCIIOT

AN N N N N NN

3amanue 1. Pemure 3agaun:

3anaua 1. B monekyne JIHK 300 HykI€0THIOB € ITIMTO3WHOM, 4TO cocTaBisieT 20% oT o61iero
UX YHCIIa.

Onpenenure

A) KOJINYECTBO HYKJIEOTU/IOB C aICHUHOM B 3TOW MOJIEKYJIE;

b) nmuny ¢parmenta JIHK ( nmmuna ogHoro Hykieotuaa - 0,34 Hm)

B) maccy monekyinel ( Macca ofHOTO HyKieotuaa 345 r/mMoib )

I') konmMuecTBO BOJOPOIHBIX CBSI3EH B MOJIEKYJIE.

Bce oTBeThl nosicHuTe.

3anaua 2. ®parment nenu JJHK umeer cieayromiyio nociaea0BaTebHOCTh HYKICOTH/IOB:
TALUUUTHALTTT. Onpenenure nociie1oBaTeabHOCTh HyKJIeoTH10B Ha MPHK, aHTHKO0HBI
coorBercTBYOIMX TPHK 11 aMUHOKHCIOTHYIO TIOCIIEI0BATEIBHOCTh COOTBETCTBYIOIIETO (ppar-
MEHTa MOJIEKYJIbI OeKa, UCIIOJIb3Ys TaOJIMIly T€eHETHUECKOTo KO/a.

3anaua 3. [ToaunenTua COCTOUT U3 CIACAYIOMNUX aMUHOKUCIIOT: aJIJAHUH — TJIMIIUH — JICHIIMH —

poiuH — cepuH — nuctend. Kakue 7-PHK (¢ kakumu aHTHKOI0HAMU) y4acTBYIOT B CUHTE3€
oenka? Haiinure maccy u jymmay PHK.
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I'enernueckuii kox (MPHK)

Hepsoe Tpetne IpaBu/ia noJab30BaHUs TabauIei
OCHOBA- Bropoe ocHoBaHue OCHOBa-
HUe HHe

[TepBrlit HyKII€OTH B TpHILIETE OepeTcs

Yy H A I M3 JICBOT'O BEPTHUKAJIBHOI'O psaaa; BTO-

Ban | Ana |Tny |[Imnm
Banx | Ana [Ty | Tm

®en | Cep | Tup | Huc |V POl — U3 BEPXHETO TOPU30HTAIBHOTO
% ‘Def Cep | Twp | Huc | IT psina; TpPeTHl — U3 IPaBOTO BEPTUKAJIb-
Jleit | Cep | — — A Horo. Tam, rae nepecexyTcs JIMHUM, UTy-
Jleit | Cep | — Tpu | T A€ OT BCEX TPEX HYKIIEOTUIOB, U HAXO-
Jleit | Ilpo | T'mc | Apr |V JIATCSI UCKOMAsi aMHHOKHCJIOTA.
Jleit | IIpo | Tmc | Apr | LI
1 Jlei |Ilpo |I'mu | Apr | A
Jleit |Ilpo |[I'ma |Apr | T
Une | Tpe |AcuH |Cep |VY
A Une | Tpe | Aca | Cep | L
Une | Tpe |Jluz | Apr | A
Mer | Tpe |JIuz |Apr | T
Ban | Ama |Acn | |V
Ban | Ana | Acn |I'mm | I
r
A
r

KOHTpOJ’[I)HbIe BOIIPOCHI.

1. Boibepume npaesuibnvie omeemol:

1 .Mudopmanus us sapa Kk puGOCOME JOCTABIAETCA MOJIEKYJIAMH:
A) JTIHK;
b) benka;
B) TPHK;
I') uPHK.
2.Antuxonon TPHK Y VII coorsercTByet Tpumery JHK:
A) AAT;
b) TTLL;
B) TTT;
') AALL
3.IIpouecc nepenuceiBanusa nHpopmanuu ¢ JIHK na uPHK nHassiBaetcs:
A) GMoCcHHTE30M;
b) penynnukanueii;
B) Tpancusmuei;
I') Tpanckpunuein.
4. B monexyne JIHK 880 HykI€oTHIOB ¢ TYaHMHOM, 4TO cOCTaBisieT 22% OT o0Iiero yucia Hyk-
neotunoB B ator JIHK.
Onpenenure
A) KOJIMYECTBO HYKJICOTHIOB C aJICHUHOM B 3TOW MOJIEKYJIE;
b) nnuny ¢pparmenrta IHK ( nyuna onHoro nykneoruaa - 0,34 um)
B) maccy monekyinbsl ( Macca oiHOTO Hykseotuaa 345 r/mModb )
I') konmMuecTBO BOAOPOIHBIX CBSI3EH B MOJIEKYJIE.
Bce oTrBeThI OsICHUTE.
5. IlonunenTtuy COCTOUT U3 CIEIYIONIMX AMUHOKHUCIIOT: BaJUH — aJlaHUH — TJIMIUH — JIU3UH —
Tpuntodan — BanuH — cepuH. Onpenenute cTpykTypy yuactka JIHK, kogupyromero sty
MOJIMNIENTHIHYIO 1IeTb, €r0 MacCy U JJIMHY.



IIpakTuueckas padora Ne S.
AHaJIu3 CpaBHeHUs 3apoAbllell Y pa3HbIX I'PYII O3BOHOYHBIX KAK

CBUACTECIBCTBO UX 3BOJIOIIMOHHOIO POACTBA
ueJIBZ IIO3HAKOMUTLECA C 3M6pI/IOHaJ'II)HBIMI/I JA0Ka3aTCJIbCTBAMHU 3BOJHOIUH OPTraHUYCCKOT'O MHUpPaA.

OcnoBubie ncrounuku: benses /[.K. buonorus 10 . (6a3oBsiii ypoBens). @ITY. M.: TIpocse-
menune, 2021 r. DOY

Xon padoTsI:
3amanue 1. OTBeTHTE HA BONIPOCHI (YCTHO).
1. Kak BbI NOHUMAETE, YTO TAKOE IBOJIOLMSA?
2. Yro Takoe amOpuoorus’?
3. Kak 3Byuut 3aKkoH 3apoabiieBoro cxozacrsa K. bapa?

3amanue 2. [IpounTtaTh TeKCT « IMOPHOIOrMYECKHE JOKA3aTEILCTBA ABOTIONUM» Ha cTp.149-151,
paccMoTpeTh puc. 52 Ha cTp.150.

3aganvie 3. BoISIBUTH 4epPThI CXOJCTBA 3apPOIbIIICH YeI0BEKa U IPYTHX MO3BOHOYHBIX. 3aIOIHHU -
TC TAOJIHILY.

3apoablu Pr16a Uepenaxa Yenosek

MIO3BOHOYHBIX
’KUBOTHBIX
XBocT Kabepubie XBoCT XKabepubie XBoCT XKabepubie
Cranun IIeTH IIeIH IETH
3apojibliie-
BOT'O Pa3BUTHSI

lcTagus

2cTanusg

3cramusa

3amanue 4. 3anumuTe BHIBOJ (O YEM CBUIETEIHCTBYIOT CXO/ICTBA 3apObIIIeii?)

KoHTpoJbHBIE BONPOCHI.

Bri6epuTe nmpaBUIbHBIC OTBETHI
1. Kakue noka3are/ibCTBa IBOJIONUM OCHOBAHBI HA IAHHBIX CPABHUTEJIbHOH aHATOMUU?
a) OctpoBHble dayHa u ¢uopa.
6) EnuHCcTBa MpOMCXO0KIEHUS OPTaHUYECKOTO MUPA.
B) Mopdodonoruueckue.
r) DOMOpHONIOTHYECKHUE.
2.Ha kakuXx Tanax pa3BuTHs 3apo/bIIIH MO3BOHOYHBIX 00HAPYKUBAIOT HANGOJIbIIIEE
CXO0/JICTBO MeKIY c000ii?
a) Ha panHux sTanax pa3BuTHS.
0) Ha mo3gHux sTamnax pa3BUTHS.
B) Ha mpotsbxkenun Bcero smOpuoreHesa.
r) He oOHapyXHBalOT HUKAKOTO CXOJICTBA.
3.KT1o0 chopmysmpoBan 6MoreHeTuueckuii 3aKou?
a) Y.JlapBuH.
0) A.H.Cesepries.
B) Miromnep u ['ekkens.
r) K.JIunnei.
4.Kakue 10Ka3aTe/IbCTBA 3BOJIOIMHA OCHOBAHBI HA TAHHBIX SMOPHOJIOTHH?
a) OctposHble dayHa u ¢opa.
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6) EnuncTBa NpOMCXO0KIEHUS OPTaHUYECKOT0 MUPA.
B) Mopdodonoruueckue.
r) OMOpuoIOrHYECKHE.
S.buoreHeTHYECKHU 3aKOH IJIACUT:
a) OpraHMYecKUuil MUp pa3BUBAETCA
0) JBUKYIIEH CUIION 3BOJIOLMHU SBJISIETCS. €CTECTBEHHBIN 0TOOp
B) OHTOI'€HE3 KPaTKO MOBTOPSET (PUIIOTEeHE3
I) MaTepHalbHbIMU HOCUTESIMH HAclIeACTBEHHON HH(DOPMAIUK SBIISIOTCS TeHbI

IIpakTuueckas padora Ne 6.
Penienne reHeTUYECKUX 32124 HA MOHOTHOPHU/IHOE CKPeIlUBAHM

esb: HAa KOHKPETHBIX MMPUMEPAX MOKa3aTh, KAK HACIEIYIOTCS TPU3HAKH, KAKOBBI YCIIOBHS UX
MIPOSIBIICHUS, HAYYUTHCS PEIlaTh TCHETUYECKHUE 3a/1a4i HA MOHOTHOPUTHOE CKPEIIUBAHHUE.
3HaTh: - TCHETUYECKUE TEPMUTHI U CUMBOJIMKH;
- onwITeI I'. MeHpaens;
- IUTOJIOTHYECKHE 000CHOBAHHUS «3aKOHA YHCTOTHI TAMET,;
- IEPBBIM U BTOPOM 3aKoHbI I'. Mennens;
- IPOMEXKYTOUYHOE HACJIEIOBAHUE.
YMeTh: - onpeaensaTh TeHOTUT U JEHOTUT TTOTOMKOB 110 TEHOTHITY POJUTENEH, a TAK)KE TeHOTHIT
poautenei mo GeHOTUITY JIeTeH;
- MOJIEJIUPOBATh T€HETUYECKUE CXEMbI HAClIeIOBAHUS IPU3HAKOB;
- IPUMEHSTh TEOPETUUECKHUE 3HAHUS B PEILICHUU 3a]1ay4;
- JlaBaTh OIPENEIICHUE MEPBOr0 U BTOPOro 3aKOHOB I'. MeHnens u npoMeKyTOYHOIO
HaCJe0BaHNS;
- COCTaBJIATH penieTKy Ilennera.

OcHoBHble ucTouHuku: benses [[.K. buomorust 10 k1. (6a3oBb1it ypoBens). @ITY. M.: [Ipocse-
menue, 2021 r. DOY

O0opynoBanue: Ta0nuLa U JUHAMUYECKOE Tocoone « MOHOTHOPUIHOE CKPEIIMBAHUE TOPOXa»
Xox padoThI:

3amanue 1. OTBEeThTE HA BOMPOCHI (YCTHO).
1. Yto Takoe HACJIEACTBEHHOCTE?
2. Yto Takoe xpoMmocoma?
3. Yro Takoe ren?
4. Yto Takoe noKyc?
5. B uem 3akmouarorcst ocooernoctu padot I'. Mennensn?
6.UT0 03HAYaIOT TEPMUHBI: THOPHU]I, TOMHUHAHTHBIA U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTHAS
Y TETEPO3UTrOTHAsI 0COO0b, (DEHOTHUT ¥ TEHOTHTI?
7. B ueM cymHocThb nepBoro 3akoHa I'. MeHnjensi, kak Ha3bIBaeTCs 3TOT 3aKOH?
8. B uem cymnocTh Broporo 3akoHa ['.Mennens?
9. Yto 03Ha4aeT MPUHLMII KYUCTOTHI FaMeT»?
3amganue 2. OTBEThTE HA BOMPOCH! (TUCEMEHHO).
Bapuanm 1
1. 'eneTnka — 3TO HayKa O:
A) cenekuuy opraHu3MoB
b) nacnencTBeHHOCTH M MI3MEHUYUBOCTH OPTaHU3MOB
B) sBomtonnu opraHMYEcKoOro MUpa
I') renHo# nH>XEHEpUH
2. I'en kogupyeT nHPOPMAIIHIO O CTPYKTYpE:
A) MOJIEeKyJIbl aMUHOKHUCIIOTBI
b) oanoii monexynsl TPHK
B) oanoii Mmonexynbl hepmenTa
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I') HeckosbKMX MoJIeKy: 1 Oenka

. @eHoTUN — 3TO:

A) posiBJIeHHE BHEITHNX ¥ BHYTPEHHHUX MPU3HAKOB OpraHU3Ma
b) HaciencTBeHHbIe IPU3HAKU OPraHU3Ma

B) criocobnoCTh Oprann3ma K U3BMEHEHUSIM

I') nepenava nmpu3HaKa OT NOKOJEHUS K TOKOJICHUIO

. AIIIETEHBIMU CYMTAIOTCS TIAPBI TEHOB, OTIPEIEIISIFOIIUE:
A) pocrt uenoBeka — (popma ero Hoca

b) xapue rnaza — romyOsle 1a3a

B) poraTocTth y KOpOB — OKpacka KOpoB

') uepHas mepcTh — riagKas mepeTh

. I'ereposurora — 310 napa:

A) ajeNbHBIX TOMHUHAHTHBIX TEHOB

b) HeasenbHBIX TOMMHAHTHOTO M PELIECCUBHOTO T€HOB
B) pa3HBIX ayuIeIbHBIX TEHOB

I') annenbHBIX PELlECCUBHBIX T€HOB

. Y nrozeit B HOpMe J1Ba Pa3HOSUIIOBHIX OJM3HENa OTIMYAOTCS APYT OT Apyra:

A) no gpenotumy

b) no renoruny

B) no ¢penotuny u renotuiy

') mo 4ncity XpoMOCOM B siZJpaX COMAaTHIECKUX KIIETOK

Bapuanm 11
. I'eH yenmoBeka — 3TO 4acTh MOJIEKYJIbI

A) Oenxka

b) yrnesona

B) JHK

I') uPHK

. 'enorun oprannsma — 3T0:

A) COBOKYITHOCTh BCEX I'€HOB JJAHHOT'O OpraHU3Ma
b) BHemHwMit 0061uK opraHu3ma

B) coBOKyITHOCTb BCEX MPU3HAKOB OpraHU3Ma

I') napa reHoB, OTBeUarOLUX 3a pa3BUTHE IPU3HAKA
. HUucroi nuHuen Ha3bIBaeTCs:

A) MOTOMCTBO, HE JalolIee pacileIyIeHHs 10 U3y4aeMOMYy IIPU3HAKY

b) pazHooOpa3zHoe MOTOMCTBO, OJYYEHHOE OT CKPEIMBAHMs pa3HbIX 0co0ei

B) mapa poauteneit, oTMYaOMMXCA IPYT OT APYyra OJHUM MPU3HAKOM
I') ocobu ogHOTO BHTA

. F'omo3uroTa — 3T0 Mapa TOJIBKO:

A) periecCUBHBIX aJUIEIbHBIX T€HOB

B) JOMHWHAHTHBIX aJIJICJIBHBIX I'€CHOB

B) HeasenbHbIX TeHOB

F) OAWHAKOBBIX I10 MMPOABJICHUIO aJIJICIIbHBIX 'CHOB
. JlJoxyc — a3t0:

A) mapa ajeNbHbIX T€HOB

b) cuenienHbie reHbl

B) napa HeanienbHbIX FEHOB

I') pacnionoxeHue reHa B XpoMOCOMe

A) TOMHUHAHTHBIM
b) rubpunnusim
B) peueccuBHbIM

6. HOTOMCTBO, POXAAOIIECCCA OT OAHOI0 CaMOOIIBUIAIOMICTOCA PAaCTCHUSA B TCUCHUC HCCKOJIBKUX
JICT, HA3bIBACTCA:
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I') uncroil nunuein

3ananue 3. Pemure 3a1ady, UCIOIb3Ysl AITOPUTM

AJITOpPUTM Jeii-
CTBHIA

IIpumep pemienus 3aga4n

1. Yrenue ycnoBus
3aJauu.

1. 3agaua. [Ipu ckpeuBanuu JByX COPTOB TOMATOB C IUIAJIKOW U OITy-
MIEHHOW KOKUIEW B MEPBOM MOKOJIEHUU BCE IUIOABI OKA3INCh C Iiaf-
KoH Koxkuied. Onpeaennure TeHOTUITBI UCXOIHBIX POJUTENBCKUX (hopM U
rUOpUIOB TIEPBOTO TMOKOJeHUs. KakoBa BEpOATHOCTh TIOJYyYCHHS B
MIOTOMCTBE BTOPOT'O MOKOJIEHUS IJI0/I0B € Iajakoi koxunein? [lnogos ¢
ONYIICHHON KOXHUIIEH?

2. Beenenue Oyk-
BEHHOTO 0003HaYe-
HUS TOMHUHAHTHOTO
U PEIIECCUBHOTO
MIPU3HAKOB.

2. Pewenue. Ecnu B pe3ynbTaTe CKPEIIMBAHUSA BCE MOTOMCTBO HMMEJO
[NIaJKYI0 KOXKHILY, TO 3TOT MPHU3HAK - JOMHHAHTHBIN (A), a OIyIlIeHHas
KOXKHIIA — PELIECCUBHBIN MPU3HAK ().

3. CocraBneHue
cxeMsl 1-ro ckpe-

3. Tak Kak CKpEUIMBAIUCh YUCTHIC JUHHM TOMATOB, POIMTEIHCKHE
0co0u 0BT TOMO3UTOTHBIMA.

HIMBaHUsI, 3aIUCh P ¢denorun Q rmazakast X JonyieHHas
(GeHOTHUIIOB, a 3aTeM KOXKHIIQ KOXKHIIA
TCHOTHITOB POJTU-

TENLCKUX OCOOEH. P redorun 4 AA X Q aa

4. 3anuch TUIOB 4, l l

rameT, KOTOpbIe G A a

MOTYT 00pa30BHI-
BaTbCs BO BpEeMst
Meiio3a.

("'omo3uroTHBIE 0COOHW AAIOT TOJBKO OJMH THII TaMET. )

5. Onpenenenue 5.
reHoTUToB 1 heHo- | F; reHoTun Aa
TUTIOB MIOTOMKOB, benotumn rIajKas Koxuiia
00pa3yomuxcs B
pe3ynbTaTe
OTUIOZIOTBOPEHHS.
6. CocTaBisiem 6.
CXeMy BTOPOTO P denorun Qriaakas X Jdrnagkas
CKpEIIUBAHHUS. KOXKHIIQ KOXKHIIQ
P renorun JAa X QAa
7. Onpenensem 7. l l l l
rameTbl, KOTOpbIe G A a A a
naeT kaxaas ocodb. | (I'erepo3uroTHsie 0coOM MAIOT ABa TUIIA TAMET).
8. CocraBisiem 8.
pewetky Ilennerau | F, I'enoTun
ompeensieM TeHO-
TUTBI U (DEHOTHITBI 3 A a
MTOTOMKOB. Q
AA Aa
a Aa Aa
Aa Aa Aa aa
L. M. 1. OMNYyIL
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9. OTBeyaeM Ha 9. BeposiTHOCTB MOsiBIEHUA B F, IIIO0B € TIIAAKON KOKHUILICH:
BOIIPOCHI 33]1a4H 4 - 100%
MTOJTHBIMU TIPEJI- 3-x x = (3x100):4 =75%

JIOKSHUSIMU, 3aITH-
ChIBasi BCE BhIUUCIIC- | BeposTHOCTH mosiBieHus B F> TII0/I0B € OMYyIIEHHON KOXKHIIEH:

HUSL. 100%-75% =25%.

10. 3armuceiBaeMm otT- | 10. OTBeT: AA, aa, Aa/ 75%, 25%.
BET 110 00pasiy

3ananue 4. Pemmre 3agady, HCIONB3Ys 00pasell.

3agauya Nel

['OMO3UTOTHYIO YEPHYIO KPOJIBUYHUXY CKPECTHJIM C TOMO3UIOTHBIM O€JbIM KPOJIUKOM (Oenast
OKpacka IIepCTH — PELeCCUBHBIN MpHU3HAK). OnpeaenuTe reHOTUIbI U (EHOTHUIBI KpoibyaT mep-
BOT0 TokosieHus. [Iponsoiiner nu pacuierienrne ruopuaHoro motomcTBa? Kakue 3akoHbI U Tpa-
Bui1a MeHens 31echb MposBIsAI0TCS?

3agaua Ne2
['eTepo3UroTHy0 4YepHYI0 KpOJbUMXY CKPECTHJIM C TaKUM XK€ KpoiukoM. Ompenenure
dbopMyIy paciieryieHus: THOPUIHOTO MOTOMCTBA MO0 TEHOTHUITY U (DEHOTHITY.

3agaua Ne3

[omy0Oornaselii My>k4nHa, 002 POIUTENSI KOTOPOTO MMENH Kapue TJasa, KCHHJICS Ha Ka-
peria3oil KeHIUHE, Y OTIIa KOTOPOH Ija3a Kapue, a y ee MarepH - roiayosie. OT sToro Opaka
poauics oauH roiy0orias3piii ceiH. Onpenenute TeHOTUITBI KaKIOr0 M3 YIOMSHYTBIX JIAI U
COCTaBBTE CXEMY HUX POJOCIOBHOM.

3agaua Ned

HopmanpHblil cilyX y uenoBeka OOYyCJIOBJICH JOMHUHAHTHBIM I'€HOM S, a HacJeICTBEHHas
IJIyXOHEMOTa OIpEeNeNsIeTcsl PeLecCUBHbIM TeHoM s. OT Opaka INIyXOHEMOH JKEHILUHBI C
HOPMaJIbHBIM MY>KYMHON POAMIICS TIIyXOHEMOMN pebeHOoK. OnpenennTe reHOTUIIbl POIUTENEH.

3agaua Nes5

VY yenoBeka kapui uBet a3 (B) nomunupyet Hax ronyosim (b);

a) TOMO3UTOTHBIM Kaperjasblii MyXXYMHA XCHWJICS HAa TOMO3UTOTHOH TOIyOOriia3oi
xeHmHe. Kakol nBerT riia3 0y1yT UMeTh UX IeTH?

0) reTepo3uroTHas Kaperiasas >KCHIIMHA BBIIIJIA 3aMYyX 32 T€TEPO3UTOTHOTO Kaperia-
30r0 My»X49uHy. MOXeT 11 peOeHOK OT 3TOro Opaka ObITh ToJIyOoraa3sim?

KOHTpO.]II)HI)Ie BOITIPOCHI.

Bapmuanr 1.
3ananue. Pemnre 3aa4y.
3agaua Ne 1.
I'eH 4epHOI1 OKpacKu KPYIHOTO pOraToro CKoTa JOMUHUPYET HaJl TEHOM KPacHOM OKPaCKH.
1) Kakoe moTOMCTBO MOYKHO OXHUAATh OT CKPEIIMBAHMS TE€TEPO3UTOTHBIX 0COOEH KPYITHOTO
poraroro ckora?
2) Kakwue tensita poaarcs OT KpacHOro ObIKa M THOPUIHBIX KOPOB?

Bapuanr 2
3aganue. Pemure 3amaqy.
3amaua Ne 1.
VY yenoBeka reH, BbI3BIBAIOIINN OHY U3 (OPM HACIIEICTBEHHON ITyXOHEMOTHI, PELIEeCCUBEH
110 OTHOIIEHUIO K T€Hy HOPMaJIbHOTO CllyXa.
1) Kakoe moToMCTBO MOKHO OKHIAaTh OT Opaka reTepO3UrOTHBIX POAUTEIICH?
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2) Ot Opaka ri1yXOHEMOH KEHIUHbI ¢ HOPMAJIbHBIM MYXYHUHOM poanICs TIIyXOHEMOil pebe-
HOK. OnpeaennTe reHOTUIIBI POIUTENEH.

IIpakTuueckas padora Ne 7.
Penienne reHeTH4ecKMX 32/1a4 HA JUTHOPHIHOE CKPellUBAHHE

Heab: 06001UTE 3HAHUS O MAaTePUATLHBIX OCHOBAaX HACIJICICTBEHHOCTH M W3MEHYMBOCTH;, Ha-
YYUTBHCS PeliaTh TeHETHYECKHE 3a/1a4l Ha JTUTUOPUIHOE CKpEIIBaHHE.
3HaTh: - TCHETUYECKHUE TEPMHUHBI U CHUMBOJIUKY;
- 3aKkoH [". MeHnnens o cB000IHOM KOMOMHUPOBAHUY MPU3HAKOB U €r0 IIUTOJIOTHIECKOe
000CHOBaHHE;
- MEHICJIUPYIOUIUE IPU3HAKH Y YEJIOBEKa.
YMeTh: - IPUMEHSATh TEOPETUUECKHIE 3HAHUS B PEIIICHUU 3a]1a4;
- COCTaBJIATh FT€HETUYECKYIO CXEMY HACJIeIOBAaHUS MEHIETUPYIOIIUX TPU3HAKOB;
- oTnpeAessITh PEHOTHUI M TEHOTHI TOTOMKOB M POJIUTEIICH;
- coCTaBIIATH penieTKy [lennera;
- pemaTh TCHETHYECKUE 3a/1a4u.
OcnoBubie ucrounuku: benses /I.K. buonorus 10 . (6a3oBsiit ypoBens). ®ITY. M.: TIpocse-
menue, 2021 r. DOY

Oo6opynoBanme: Tabnuna «IuruGpuaHoe CKpenuBaHue).

Xon padoTsI:
3amganue 1. OTBeTHTE HA BOMPOCHI (YCTHO).

1. Yto Takoe AUuruOpuIHOE CKpeBanme?

2. Kak popmymupyertcs Tpetnii 3akoH I'. Mennens?

3. Ha ocHOBaHMM KaKHX HaOJIIOJEHUN ClIeIaH BBIBOJ O CBOOOAHOM KOMOWHUPOBAHHH T'aMET
BO BTOPOM MOKOJICHUU?

4. Yro Takoe aHAIM3UPYIOLIEe CKpeLUIMBaHUE?

5. KakoBbI IUTOJIOTHYECKHE OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS?

6. B uem 3akmtogaercs cMbIci TpeTbero 3akoHa I.Mennensa? KakoBbl CBS3U MEXy BTOPBIM U
TpeTbuM 3aKoHaMu [ .Menpaens?

7. OT 4ero 3aBUCUT KOJIMYECTBO raMeT, 00pa3yeMbIX OpraHu3MoM?

8. CKOJIBKO THUIOB raMeT 00pa3ylT OpraHM3Mbl CO CIEAYyHOIIeH reHeTHdeckol CTPYKTY-

poii: Aa BB; Aa BB; Aa Bs; Aa B; AA BB CC; AaBs CC; Aa Bs Cc.

3ananue 2. Pemure 3agady, UCTIONb3Ysl AITOPUTM

3apaua Nel

VY denoBeka TEMHBIN 1IBET BOJIOC (A) TOMUHHUPYET HaJ CBETJIBIM IIBETOM (@), Kapuid IBET
rna3 (B) — Hax ronyOsiM (b). 3anuimuTe reHOTUITBI POIUTENEH, BO3MOXHBIE (PEHOTHUITHI U TEHO -
TUIBI J€TeH, POAUBIIUXCS OT Opaka CBETIOBOJIOCOTO TOyOOIIa30ro My>KYMHBI U TE€TEPO3UTOT-
HOM Kaperiia3oi CBETIIOBOJIOCOU KEHIIIUHBI.

CaeTiioBONIOCKHI romyOoriasblii MyxunHa aabb. ['ereposurorHas kaperiiazasi CBETJIOBO-
Jocas JkeHIuHa aaBb.

P aabb X aaBb
G ab aB
ab
F, aaBb aabb
CBETJI. Kaperi. | CBeTJ. ToJy0.
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Otser: aabb, aaBb, aaBb cBeti. kapern, aabb cBeTi. ronyo.

3agaua Ne2

IIpu ckpelmuBaHuM ABYX COPTOB TOMaTa ¢ KPACHBIMU LIAPOBUIHBIMU U XKEITBIMU I'pyIle-
BHUJIHBIMU TUUIOJIaMHU B TIEPBOM MTOKOJICHHH BCE TUIOJBI KPACHBIC, IIapOoBUIHbIE. OnpeIeuTe reHo-
TUIBl POJUTENICH, THOPUIOB MEPBOTO MOKOJEHUS, COOTHOIIEHHE (PEHOTUIIOB BTOPOIO IMOKOJIe-
HUSL.

3agaua Ne3

[Tpu ckpemmBaHUM pacTeHus: apOys3a C IJIMHHBIMU IIOJIOCATHIMHU IUIOJIAMHU C PACTEHHEM,
MMEIOIINM KPYTJIbIE 3€JICHbIE TIJI0/IbI, B TOTOMCTBE TOJYYMIIM PACTEHUS C JUTMHHBIMU 3€JICHBIMHU
U KPYTJIBIMH 3€J€HBIMU TToamMu. [Ipu ckpemuBaHuM Takoro ke apOysa (C JUIMHHBIMH M0JI0ca-
TBHIMHU TUTOJAMH) C PACTEHHEM, UMEIONIUM KPYTJIbIe MOJIOCAThIE IUIOJBI, BCE TIOTOMCTBO MMEIIO
prrnme I10JIOCATHIC IIIIOOBI. OHpeI[eJII/ITe JOMHUHAHTHBIC U peuecanHHe HpI/ISHaKI/I, T'CHOTHUIIBI
BCEX POJIUTEILCKUX PacTeHUH apOy3a.

3agaya Ne4

VY cobak uépHas mepcTh JOMUHUPYET HaJ KOPUYHEBOM, a JUIMHHAS IIEPCTh HaJl KOPOTKOM
(rensl He cuemeHsl). OT Y€pHON IMHHOWEPCTHON CaMKH IPU aHAJIN3HUPYIOLIEM CKPEIIMBAHUU
MIOJIy4€HO MOTOMCTBO: 3 4YEPHBIX AJMHHOLIEPCTHBIX LIEHKA, 3 KOPUYHEBBIX JJIMHHOLIEPCTHBIX.
Onpenenute reHOTHUIBI POAUTENEH U TOTOMCTBA, COOTBETCTBYOIIME UX GeHoTunam. CoctaBbTe
cxemy peuieHus 3agauu. OObSICHUTE MOTyYEHHBIE PE3yIbTaThI.

KOHTpOJIbHI)Ie BOIIPOCHI.

3ananue. Pemure 3a1a4y.
3agaya Ne 1

Ecnu xenmuna ¢ BecHymkamu (A) U Kyp4aBbIMU Bojiocamu (B), oter koTopoil He umen
BECHYILIEK W MMEJl MIPSIMBIE BOJIOCHI, BBIXOJUT 3aMY’K 3a MYXXYHMHY C BECHYIIKAMH U NPSAMBIMU
BoJIocaMu (00a ero poJauTesNsi UMENIN TaKue e MPU3HAKU), TO KaKHe JE€TH Y HUX MOTYT OBbITh?

3agaua Ne 2

BposxneHHast 61M30pyKOCTh HacleIyeTcsl Kak ayTOCOMHBIN JOMUHAHTHBINA MPU3HAK, OTCYT-
CTBHE BECHYIIIEK — KAK ayTOCOMHBIN PELIECCUBHBIN MpU3HaK. [Ipu3Haku HaXoaATCs B pa3HbIX Ma-
pax XpoMocoM. Y OTIa BpOXIEHHass OJIM30PYKOCTh U OTCYTCTBHE BECHYIICK, y MaTepu
HOpMaJIbHOE 3pEHHE U BECHYIIKH. B ceMbe Tpoe AeTeit, 1Boe 0m3opykue 6€3 BECHYIIEK, OJIUH C
HOpPMaJIbHBIM 3pEHHEM U ¢ BeCHylKaMu. COCTaBbTE CXeMy pelieHus 3aaadn. Onpeaenure reHo-
TUTIBI POJIUTENIEH W PONUBIIUXCS NeTed. PaccunTtaiite BEpOSTHOCTh POXKIACHUS JeTed Oiu30py-
KHX ¥ ¢ BecHyIKamu. OObsICHUTE, KaKOW 3aKOH UMEET MECTO B JaHHOM CiIydae.

IIpakTuueckas padora Ne 8.

Penienne reHeTnyeckux 3aa4v Ha CHCIIVICHHOC C ITOJIOM HacJieA0OBaHHUE.
He.]'lb: HAaY4YUTBCA TPUMCHATH TCOPCTUUCCKHUC 3HAHU HA ITPAKTUKCE.
OcHoBHble ucTounuku: benses JI.K. buomorust 10 k. (6a3oBbiii ypoBens). OITY. M.: IIpocse-
menue, 2021 r. DOY
Oo6opynoBanue:ydeOHUK, KOHCTIEKT Jiekiuid, DOP, pa3narounsiii Matepual.

Xox padoThI:
3aganue 1. OTBeTHTE Ha BOIPOCHI (YCTHO).
1. KakoB XpOMOCOMHBII MEXaHU3M OMpeaAeIICHUs mmoa’?
2. B uem oTnmune XpoMOCOMHOTO Habopa camIia OT XpOMOCOMHOT0 Habopa camMku?
3. Kak Ha3bIBalOTCs T€HbI, HAXOAIIKECS B OAHON XpoMocome?
4. Packpoiite CyIIHOCTb SBJICHHS HACJI€IOBAHUS, CLEIJIEHHOTO C TI0JIOM?
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5. CKOJIbKO Ipyni CLUEIVICHUS Y MY>KYHMH U KEHIUH?
6. Yto Takoe kpoccuHrosep? Kakyro poJib OH UIpaeT B SIBJICHUM CLEIUIEHUS F€HOB?

3apanme 2. Pemnre 3a1auy, UCOIb3Ys aJTOPUTM.

I'en HOpManbHOM CBEPTHIBAEMOCTH KPOBU (A) y UEJIOBEKA HACIIENYETCS MO JIOMUHAHT-
HOMY THUITY U cUeIUieH ¢ X-XpoMocoMoil. PerileccuBHas MyTanus 3TOro resa (a) npuBOJIuUT K re-
MO(MUITUN — HECBEPTHIBAEMOCTH KPOBH.
Onpenenutpb NPOLICHTHYIO BEPOSATHOCTh POKIEHUS 3I0POBBIX JETEH B MOJIOI0M CEMbE, €CIIH He-
BECTa UMEET HOPMAJIBHYIO CBEPTHIBAEMOCTb KPOBH, XOTSI €€ POJIHAS CECTpa C IPU3HAKAMMU T'e-
Modmiuu. Y KeHHUXa MaTh CTPaJaeT STUM 3a00JIeBaHUEM, a OTEIl 3/I0POB.

Oobpasen

Hano: Cxema ckpeluBaHus:

X" - ren HOpMaJILHOM CBEPTHIBaeMOCTH KpoB P XAXa x XaV - renorun

X® - reH reMopuIuH 3710p. remo¢. - dheHoTun

BEPOSITHOCTH POKICHHS 3JOPOBBIX JIeTEH -7
G XA Xa Xa V¥V

F1 XAXa XAY XaXa Xay
3710D. 3710D. reMod. reMod
50%
OTBeT: BEpOSTHOCTH POXKACHHS 3IOPOBBIX JIeTel B MOI01011 cembe 50 %

3ananue 3. BuumMaTeabHO MPOYHUTANTE YCIOBHUE 33]]a4H, COCTABHTE CXEMbI CKpPEIIMBAHUs, OT-
BETHTE Ha BOIIPOCHI.
3anaua Nel.

PelieccBHBIN TeH JaabTOHM3MA JIOKaIH30BaH B X- xpomocome (X*).JKenmuna —
JATBTOHUK BBIILIA 3aMYXK 32 MY KYMHY C HOPMaJIbHBIM I[BETOBBIM 3peHueM. KakoBa BeposIT-
HOCTb POKICHUA TaJIbTOHHUKA B 3TOM cembe? CBOMCTBA KOTO U3 POAUTENECH yHACIEAYET ChIH?
3anaua Ne2.

V yenoBeka reMo(uIKs ONpEAENEHa CIETUICHHBIM C TI0JI0M pereccuBHbIM reHoM h(X").
a) MaTh ¥ OTeI] 3/I0POBBI, UX €IWHCTBEHHBINH peOEHOK cTpanaeT remodunmend. Kto u3 poxureneit
nepeaas peoéHKy reH reMopuIuu?

0) 310poBast KeHIMHA (Yeil 0Tell CTpaaa reMO(IINei) BBIIUIA 3aMyX 32 3J0POBOTO MY>KUHHY.
KaxkoBa BeposTHOCTH TOTO, UTO U3 peOEHOK OyIeT cTpaaarh reMopuaueii?
3amaua Ne3.

B MeaumHCKON reHeTHKE MIUPOKO MCIOJIb3YeTCs TeHeaornaeckuii Meto1. OH OCHOBaH
Ha COCTaBJICHUM POJIOCIIOBHOM UEJIOBEKA M U3YyUYECHUU HACJIEIOBAHMS TOTO WJIM MHOTO MPU3HAKA.
B nomo0HBIX MCCIeT0BaHUAX HCTIONB3YIOTCS onpeneiaéHHbie o0o3HaueHus. M3yuure pparmeHT
POJIOCIOBHOTO JIpEBa OJHOM CEMbH, Y HEKOTOPHIX YJICHOB KOTOPOH €CTh IIETb MEXIAY PE3IIaMH.

@parMeHT poJI0CIOBHOIO JPEBA CEMbU

VenoBHbIE 0003HAYEHMS
— JKEHIMHA

! I:I — MY)KYHHA
— Opak
— IeTH OAHOro Opaka
. . — MPOSIBIICHHE MCCIEAYEMOTr0

IMPH3HAaKa
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Hcnosnb3yss NpemyioKEHHYIO CXEMY, ONPEIETUTe: JOMUHAHTHBIM WM PELECCUBHBIA JaHHBIN
IPU3HAK U CUEIUIEH JIU OH C IOJIOBBIMU XPOMOCOMAaMH.

KonTpoJsbHBIE BOIPOCHI.

3ananue. BHumarensHO MpoyuTaiiTe yclioBUeE 3aauu, COCTaBbTE CXEMY CKpELIMBaHUS,
OTBETBHTE Ha BOIPOCHI

V komiek reH 4€pHOM OKpacku (A) HE IOJHOCTHIO IOMUHHUPYET HaJl TEHOM pbKEl oKpac-
KA U PacHojIOXKeHbl OHU B X-XpoMocoMe. ['eTepo3uroTHsie )KMBOTHBIE UMEIOT NECTPYIO (TPEX-
LBETHYI0) OKpacKy. CKpeCTUIIN PhIKYIO KOIIKY C YEPHBIM KOTOM U HOJIYYMIH § KOTSIT.

A.CKOJIBKO pa3HbIX (PEHOTHUIIOB MOIYYHUTCS OT 3TOTO CKpPEIUBaHU?
b. Ckonpko OyaeT 4€pHBIX, ppKUX U YEPETIaxOBbIX KOTAT?
B. Onpenenuts 1o 3TUX KOTHT.

IIpakTuueckas padora Ne 9.
BrisiB/IeHUEe MYTareHOB B OKPY:KaKILeil cpeae U OLeHKAa BO3MOKHOI'0

B/INSAHUA HA OPraHMu3M

esib: MO3HAKOMUTHCS C BO3MOXKHBIMU HCTOYHUKAMU MYyTareHOB B OKpY Kalollel cpejie, ole-
HUTb WX BIMSHUE HA OPraHU3M Y€JIOBEKa.
OcnoBubie ncrounuku: benses /[.K. buonorus 10 xn. (6a3oBsiii ypoBens). @ITY. M.: TIpocse-
menune, 2021 r. DOY
O6opynoBanme: yueOHUK, KOHCICKT Jiekiuii, JOP, pa3narodnslii MmaTepuat.
TpeOoBanusi K 3HAHUSIM U YMEHUSAM:

3HAMb: YTO TAKOE MYTareHbl; MPUYMHBI MOSABJICHUS MYTallH;

yMemb: BBISIBIATh UICTOYHHKU MYTareéHOB B OKpYXKarollel cpese; 0ObACHATh MOCIEICTBUS

BIIMSIHUSI MyTareHOB Ha OPraHU3M; PUBOIUTH IPUMEPHI MyTareHoB.
Xox padoThI:
3ananme 1: [IpounTaiite TekcT «ICTOUHMKOB MyTareHOB B OKPYXAaIOILIEH Cpe/ie» U 3arOoJHUTE
Tabnuiy «ICTOYHUKH MyTareHOB B OKPY>KaIoOIIEH cpesie U UX BIUSHUE Ha OPTaHU3M YEIIOBEKa.

HcTounuxku MYTarc¢HoB B Cpeje Bo3mo:kHbIE OCJIEACTBUS HA OpPraHusM 4€¢JI0BCKa

HcTouHnkoB MyTareHoB B OKpYy:karolleii cpeae
DKClepUMEHTANIbHBIE MCCIIE0BaHMs, IPOBEJCHHbIE B T€UEHHE IMOCIEIHUX TpeX IECSITHIETH,
MOKa3aJid, YTO HEMAJIOE YHUCIO XUMHUYECKUX COeMHEHMH 00i1ajaeT MyTareHHOW aKTUBHOCTBIO.
MyTareHsl 0OHapy>KEHbI CPEH JIEKApCTB, KOCMETUUYECKHUX CPEICTB, XUMUUECKHUX BELECTB, PHU-
MEHSEMbIX B CEJIbCKOM XO34HCTBE, MPOMBIIIJIEHHOCTH; MepeueHb UX BCE BpPEMs MONOIHSETCS.
W3narorcs cipaBOYHUKY U KaTaJIOTH MyTareHOB.
1. Mymaczenwst npou3z800cmeeHHOI cpedvl
XUMHUYECKUE BELIECTBA HA MPOU3BOJCTBE COCTABISIOT HauOosee OOMIMPHYIO IPYIITy aHTPOIO-
TeHHBIX (PAKTOPOB BHEILIHEH CpeJIbl.
Haunbonpiiee 9mcino ucclieOBaHUI MyTareHHOH aKTHBHOCTH BEIIECTB B KIIETKAX YEIOBEKA
MIPOBE/ICHO AJISi CHHTETUYECKUX MaTepHaJIOB U COJIEH TSKENbIX METAJUIOB (CBUHIIA, LIMHKA, KaJI-
MUsl, PTYTH, XpOMa, HUKEJIS, MBIIIbSIKA, MEJIN).
MyTareHsl IpoOU3BOACTBEHHOI'O OKPYKEHHUSI MOTYT MOMNaJaTh B OPraHU3M pa3HbIMHU MYyTAMU: Ye-
pe3 Jerkue, Koxy, MUIIeBapuUTeIbHbIN TpakT. CienoBaTeabHoO, 1032 [10JIy4aeMOro BELIecTBa 3a-
BUCHUT HE TOJIBKO OT KOHLIEHTPAIMM €r0 B BO3yX€ UM Ha paboyeM MeCTe, HO U OT COOJII0ICHUs
MIPaBWJI TUYHOU TUTUEHBI.
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Haubonbinee BHMMaHHE TPUBJIEKIM CHHTETUYECKHE COEIUHEHMs, JJs KOTOpBIX BBISBICHA
CIOCOOHOCTh MHJIyLIUPOBAaTh XPOMOCOMHBIE abeppaluu (IepecTPOiKN) U CEeCTPUHCKUE XpOMa-
TUHBbIE OOMEHBI HE TOJIBKO B OpraHu3Me 4esioBeka. Takue coequHeH ], KaKk BUHUIXJIOPU, XJIO-
POIIpEH, AMUXIOPTUIPHUH, STOKCHIHBIE CMOJIBI U CTUPOJI, HECOMHEHHO, OKa3bIBalOT MyTareHHOE
NefiCTBHE Ha COMAaTUYECKUE KIIETKH.

Opranudeckue pacTBOpUTENH (OEH30I1, KCUIION, TOJIYOJd), COSAUHEHHS, IPUMEHSIEMbIE B IPOU3-
BOJICTBE PE3MHOBBIX H3JEIUNA HHIYHHUPYIOT LUTOT€HETUUYECKHE U3MEHEHUS, OCOOCHHO Yy Kypsi-
IIMX JIFOJeH. Y JKEHIIMH, paboTaomuX B IIMHHOM U PE3MHOTEXHHMUYECKOM IPOM3BOJICTBAX, IO-
BBIIIICHA YACTOTa XPOMOCOMHBIX a0eppanuii B tuMmdonuTax nepudepudeckoir KpoBu. To xe OT-
HOCHUTCA | K moaM 8-, 12-HeneapHOro cpoka 0EpeMEeHHOCTH, MOTYYSHHBIM MPU MEIUIIMHCKUX
abopTax y Takux pabOTHHII.

2. Xumuueckue sewyecmea, npumeHsaemble 6 Ce1bCKOM X03AUCHmee

BoNbIIMHCTBO MECTULUAOB SABISAIOTCS CUHTETHUECKUMU OpraHMYeCKHMMHU BelecTBamu. [Ipaktu-
4yecku ucnoisib3yercs okono 600 mectunnaoB. OHU LUPKYIUPYIOT B Ouocdepe, MUTpUPYIOT B
€CTECTBEHHBIX TPO(YUUYECKUX LIEMAX, HAKAIJIMBAsCh B HEKOTOPHIX OMOLIEHO3aX U CEJIbCKOXO3si-
CTBEHHBIX MPOAYKTaxX.

OueHp BakKHbI NPOTHO3UPOBAHUE U MPEAYINPEKICHUE MYTAreHHOW OMAaCHOCTH XUMHUYECKUX
CPEICTB 3aluThl pacteHuil. Ilpuuem peubp MAET O MOBBILIEHWH MYTALMOHHOIO IPOLECCA HE
TOJIBKO y Y€JIOBEKAa, HO U B PACTUTEIHHOM U KUBOTHOM MHUpe. YeI0oBeK KOHTAKTUPYET ¢ XUMUYE-
CKMMHM BELIECTBAMHM IPU UX MPOU3BOJICTBE, MPU UX MPUMEHEHUH Ha CEIbCKOXO035UCTBEHHBIX pa-
00Tax, mojryyaeT HeOOJIbIINE UX KOJIMYECTBA C MULIEBBIMU MTPOIYKTaMH, BOAOW U3 OKpYXKarolIeH
CpElpbl.

3. JIekapcmeennuvle npenapamul

Haubonee BbIpakeHHBIM MyTareHHbIM JACHCTBHEM 00Jalal0T IUTOCTATUKA U aHTUMETAOOIHTHI,
UCIIOJIb3YEMBIE JUIs JICUEHUSI OHKOJIOTUYECKUX 3a00JIeBaHU U KaK UMMYHOJIETIPECCAHTHI.
MyTareHHOW aKTUBHOCTBIO 00JIaaeT U Psii MPOTUBOOMYXOJIEBBIX aHTUOMOTHUKOB (AKTHHOMUIIMH
J, anpuamuiiuH, 01eoMuuH U apyrue). IlockonbKy OOJBIIMHCTBO NAIMEHTOB, MPUMEHSIOLINX
9T MpEenapaThbl, HE UMEIOT MOTOMCTBA, KaK MMOKA3bIBAIOT PACUETHI, TEHETUYECKUM PUCK OT ITUX
[penapaToB Jyist Oy IyIIHUX MOKOJIEHUH HEOOIbILOM.

HekoTopsle 1€KapCTBEHHBIE BEIIECTBA BBI3BIBAIOT B KYJIbTYPE KJIETOK UEIOBEKA XPOMOCOMHBIE
abeppaluy B /103aX, COOTBETCTBYIOIIMX peajlbHbIM, C KOTOPBIMU KOHTaKTUPYET 4yenoBek. B oty
TPyNIy MOXHO OTHECTH MPOTHUBOCYIOPOXKHBIE mMpemnaparbl (6apOUTYypaThl), MCUXOTPOIHBIE
(KJ103€nKH), TOpMOHAJIbHBIE (ICTPOAMOI, IPOreCTEPOH, OpaIbHbIE KOHTPALEHTUBBI), CMECH IS
HapKo3a (XJIOPUIWH, XJIOPHPOMaHAMH[I). DTH MpemapaTbl MHAYIUPYIOT (B 2-3 pasza BbIIIe
CIIOHTAHHOTO YPOBHSI) XpPOMOCOMHbBIE a0eppaluu y JIOAEH, PEeryispHO NPUHUMAIOMINX HIH
KOHTaKTUPYIOIIUX C HUMHU.

B oTinumne oT HMTOCTaTUKOB, HET YBEPEHHOCTH, YTO MpenapaThl YKa3aHHBIX I'PYHH JEHCTBYIOT
Ha 3apojbliieBble KiIeTKU. HexkoTopele mpenaparsl, HallpuMep, aleTUICAIULIMIOBAs KUCIOTa U
aMUJIONUPUH TOBBIIIAIOT YAaCTOTY XPOMOCOMHBIX abeppaluii, HO TOJBKO MpH OONBIINX J033X,
MPUMEHSIEMBIX MIPH JICYCHUH PEBMATHUECKUX OOJIe3HEH.

CymecTByeT rpymnmna npemnaparoB, 00Jagaronux ciadbiM MyTareHHbIM dhdexTom. MexaHu3mbl
WX JCHCTBHS HAa XPOMOCOMBI HesCHBL. K Takum ciaObIM MyTareHaM OTHOCST METHIIKCAHTHHBI
(kodeunH, TeoOpoMHH, TeOUUTHH, Mapak3aHTUH, 1-, 3- U 7-METUIKCAHTHUHBI), TICUXOTPOITHBIC
cpenctra (TpudropnpomMasuH, MaXKEN T, TATONEPHUION ), XJIOPAITHAPAT, AHTUITUCTOCOMAIILHBIE
npenapatsl (rukanToHuroopar, mupami O), OaKTepULIUIHbIE U JE3UHPUITUPYIOIINE CPEACTBA
(TpunoduaBuH, reKkCaMeTUIeH-TEeTPAMUH, STHJICHOKCU]I, JIEBAMU30JI, PE30PLUHOI, GypOoceMun).
Hecmotps Ha ux cnaboe MyTareHHOE JAEWCTBUE, M3-32 UX HIMPOKOr0 MPUMEHEHHsS] HEOOXO0IUMO
BECTH TLIATEIbHbIC HAOIIOCHHS 32 TeHETUUECKUMHU 3 (heKTaMu 3TUX COeAUHEHUH. DTO Kacaer-
Csl HE TOJIbKO OOJIbHBIX, HO U MEAMIMHCKOIO IIEpCOHAlIa, UCIONb3YIOIIEro MpernapaTsl A Ae3-
MH(EKINH, CTePUIIH3AIUU, HAPKO3a.

B cBs13u ¢ 3THM, Henb3sl NpUHUMAaTh 0€3 COBETa C BpauOM HE3HAKOMBbIE JIEKAPCTBEHHBIE ITpenapa-
ThI, 0COOEHHO aHTUOUOTHKH, HENb3S OTKJIA/IbIBaTh JICYCHHE XPOHHUUECKUX BOCIATUTEIbHBIX 3a-
0os1eBaHMii, 3TO OcIabIIAeT Balll UIMMYHHUTET U OTKPBIBAET JOPOTY MyTareHaM.
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4. Komnonenmut nuuu

MyTareHHast aKTUBHOCTb IMHUIIM, IPUTOTOBICHHOM pa3HbIMU CIIOCOOAMM, PA3IUYHBIX MHIIEBBIX
MPOJAYKTOB H3ydajlaCh B OIBITaX HAa MHUKPOOPraHM3Max M B JKCIEPUMEHTAaX Ha KyJbType
muMdorutoB nepudepuueckoi kpoBu. CnabbIMU MyTareHHbBIMH CBOMCTBaMHU 00J1a/1al0T TaKue
nuIeBble 100aBKU, Kak caxapuH, mpou3BogHoeHHTpodypana AP-2 (koHcepBaHT), KpacuUTelb
(okcuH u ap.

K BemecTBam nuimy, 001aJal0MMX MyTareHHOM aKTUBHOCTBIO, MOKHO OTHECTH HUTPO3aMHUHBI,
TSDKEJIble METaJUIbl, MUKOTOKCHHBI, aJIKaJOHU/bl, HEKOTOPbIC MUILEBbIe T00aBKU, a TaKXKe rere-
POLIMKIIMYECKUE aMUHBI 1 aMHHOMMUAa30a3apeHbl, 00pa3yroluecs B polecce KyJIuHapHoil 00-
pabOTKM MACHBIX MPOIYKTOB. B mOCieIHIO0 IpyMITy BEIECTB BXOJAT TaK Ha3bIBAEMbIE ITUPOIIH -
3aTHbIE MyTareHbl, BblIeJIEHHbIE IEPBOHAYAJILHO U3 JKapEHbIX, OOraThiX OeIKaMu, MPOIYyKTOB.
ConeprkaHre HUTPO30COEIMHEHUN B MPOAYKTaX MUTAHUS JOBOJILHO CHJIBHO BapbuUpyeT U 00y-
CJIOBJIEHO, IIO-BUIMMOMY, IPUMEHEHHEM a30TCOJIEPKALNX yA00pEeHUH, a Tak:Ke 0COOCHHOCTSIMU
TE€XHOJIOTUH IIPUTOTOBJICHNUS ITUIIU U UCIIOJIb30BAHUEM HUTPUTOB B KAUE€CTBE KOHCEPBAHTOB.
Hanuuue B muile HUTPO3UPYEMBIX COECIUHEHHM BIepBble ObLIO OOHapyxeHo B 2183 r. mpu
M3yYEHUH MyTareHHOM aKTUBHOCTH COEBOT'0 COyca U MacThl U3 coeBbIX 0000B. [o3xke ObUTO MO-
Ka3aHO HaJIMYUE HUTPO3UPYEMBIX IMPEAIIECTBEHHUKOB B PSIE CBEKUX U MAapUHOBAaHHBIX OBO-
LIEH.

Jliisa 00pa3oBaHUs MyTareHHbIX COEIMHEHHUH B KEIyAKE U3 MOCTYMAIOIIKUX BMECTE C OBOIIAMU U
JAPYTUMH IIPOAYKTAMH HEOOXOIMMO HaJM4Ke HUTPO3UPYIOIIEr0 KOMIIOHEHTA, B Ka4eCTBE KOTO-
POro BBICTYNAIOT HUTPUTHI U HUTPAThl. OCHOBHOM UCTOYHMK HUTPATOB U HUTPUTOB — 3TO MHUIIE-
BBIE IIPOJYKTHI.

Cuauraror, yto okoyio 80% HUTPATOB, MOCTYMAKONIMX B OPraHU3M, — PACTUTEIHHOTO IMPOUC-
xoxzenus. Y3 Hux okosno 70% comep:kutcs B oBoIax u kaprodene, a 21% — B MACHBIX MIPOAYK-
tax. HeManoBa)KHBIM HCTOUHUKOM HUTPUTA SIBIISIFOTCSI KOHCEPBUPOBAHHBIE ITPOTYKTHI.

B opranusm 4enoBeka IIOCTOSHHO BMECTE € NMULIEH NOCTYNAaOT IPEIIIECTBEHHUKN MyTareHHbIX
1 KaHLEPOr'€HHbIX HUTPO30COECTUHEHUII.

MOXHO MOPEKOMEHI0BaTh YHNOTPeOIATh OO0JbIIe HATypalbHbIX NMPOIYKTOB, N30€raTh MSCHBIX
KOHCEPBOB, KOITYEHOCTEH, CIa10CTeN, COKOB ¥ ra3UPOBAHHOMN BOJIbI C CHHTETUYECKUMH KpacuTe-
nsmu. EcTb Gosibliie KamycTsl, 3€JIeHH, KpyTl, Xje0a ¢ oTpy0samu. Ecnu ects npusHaku qucbakre-
pHo3a - IpUHUMaTh OMpUAYMOAKTEpUH, JAKTOOAKTEpUH U Apyrue mnpenaparsl ¢ "mone3HbiMu"
6akrepusmu. OHM oOecrieuaT BaM HAJEKHYIO 3alUTY OT MyTareHoB. Eciiu He B mopsijike neyeHb
- PEryJISIpHO MUTH KETYETOHHbIE COOPBI.

5. Komnonenmoi mabdaunozo ovima

Pe3ynbTaThl AMMAEMUOIIOTMYECKUX HCCIIEJOBAaHUN MOKa3alid, YTO B 3THUOJIOTMU paka JIErKOro
HauOoJbIIee 3HaUeHUe UMeeT KypeHue. bbuto cienano 3akimtoyenue o ToM, uto 70-95% ciyuaen
BO3HHMKHOBEHUS paKa JIETKOT'O CBSI3aHO ¢ Ta0AYHBIM JILIMOM, KOTOPBIH ABJISETCS KAaHIIEPOTE€HOM.
OTHOCUTENBHBIN PUCK BO3HUKHOBEHHUS PaKa JIETKOTO 3aBUCUT OT KOJMYECTBA BBIKYPHUBAEMBIX
CUTapeT, OJHAKO MPOJI0JIKUTENIbHOCTh KypeHUs sIBIIsIeTCSl 00JIee CyIECTBEHHBIM (PaKTOpPOM, YeM
KOJIMYECTBO €KEHEBHO BBIKYPHUBAEMBIX CUTapeT.

B nacrosiniee Bpemst 601b1110€ BHUMAHUE yIEISETCSl U3yUYEHUI0O MyTareHHON aKTHBHOCTH Tabay-
HOTO JIbIMa U €r0 KOMIIOHEHTOB, 3TO CBSI3aHO C HEOOXOIMMOCTHIO PEabHOM OLEHKH MeHEeTHYe-
CKOI1 oracHOCTH TabayHOro JbIMa.

CurapeTHslii IbIM B ra30Boi (a3e BbI3bIBAMI B TUM(OIMTAX YeIOBEKa invitro, MUTOTUYECKHE pe-
KOMOMHAIIMKM U MYTallMU JbIXaTeIbHONW HEJAOCTATOYHOCTH B JpoxkaX. CUrapeTHslid AbIM U €ro
KOHJIEHCAThl MHAYLUPOBAIN PELECCUBHBIE, CLEIUIEHHBIE C I0JIOM, JETAJIbHbIE MyTallul Y IpO-
30(HIIBL.

Taxum 00pa3oM, B UCCIIEJOBAHUSAX T€HETHUECKON aKTUBHOCTH TaOauyHOIo JAbIMa ObLIM MOTYUYECHbI
MHOTOYHCJICHHbIE JaHHBIE O TOM, YTO TaOayHBIA JbIM COAEPKHUT I€HOTOKCUYHBIE COEINHEHUS,
CIOCOOHBIE MHIYLIMPOBAaTh MyTallUd B COMAaTHYECKUX KIJIETKAX, YTO MOXET MPHUBECTH K Pa3BU-
THIO OITyXOJIEH, @ TAaK)Ke B MOJIOBBIX KJIETKaX, YTO MOXKET ObITh MPUYMHON HACIEIyeMbIX Je(eK-
TOB.
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6. Aapo3onu eo3oyxa

M3yueHne MyTareHHOCTH 3arps3HUTENICH, COIepKAIUXCs B 3aJbIMIEHHOM (FOPOICKOM) U He-
3aIBIMJICHHOM (CEJIbCKOM) BO31ayXe Ha JUMQOIHMTaX YeJOBEKa invitro mokaszayio, 4to 1 M3
3aJIbIMJICHHOTO BO3/yXa COJCPXKHT OOJIbIIE MyTareHHbIX COEAMHEHHH, 4eM He3aJbIMICHHOTO.
Kpome Toro, B 3apIMJIEHHOM BO3yXe OOHapy»EeHbI BELIECTBA, MyTareHHass aKTUBHOCTh KOTO-
PBIX 3aBHCUT OT META00JINYECKON aKTUBALIUY.

MyTareHHast akTHUBHOCTb KOMIIOHEHTOB a3p030JIel BO3/[yXa 3aBUCUT OT €ro XMMHYECKOI0 COCTa-
Ba. OCHOBHBIMM HMCTOYHHMKAMM 3arpsi3HEHUI BO3/yXa SIBISAIOTCS aBTOTPAHCIOPT U TEIUIODJIEK-
TPOCTaHIUH, BIOPOCHI METAJLTYPIUYECKUX U HedTenepepadbaThIBaIOLINX 3aBOJIOB.

DKCTPAKThI 3arps3HUTENEH BO3/1yXa BBI3BIBAIOT XPOMOCOMHBIE a0eppalu B KyJIbTypax KIETOK
YeJI0BeKa U MIIEKOITUTAIOUIHX.

IlosrydyeHHBIE K HACTOSILIEMY BPEMEHHU JJAHHBIE CBUJIETENIBCTBYIOT O TOM, YTO a3p0O30JIHM BO3AyXa,
O0COOCHHO B 3aJbIMJIECHHBIX pailoHaX, NPEACTABISAIOT €000 HCTOYHUKH MYTareHoB, II0-
CTYIAIOILIUX B OpraHU3M Y€JIOBEKA YE€PE3 OPTraHbl IbIXaHU.

7. Mymaczenwt ¢ Ovimy

bonplioe BHMMaHME YIESIOT NMPOBEPKE HAa MYyTAareHHOCTb KpacuTenell Ui Bojoc. MHorue
KOMIIOHEHTbI KpPacOK BbI3bIBAIOT MYTallMd Y MHKPOOPraHH3MOB, a HEKOTOpbIE - B KYJbTYpe
JTUMQOIUTOB.

MyTareHHble BEIIeCTBa B NMPOJIYKTaX MUTaHMS, B CpPEACTBaX ObITOBOM XMMUH BBISBISATH TPYIHO
U3-32 HE3HAUUTEJIbHBIX KOHIIEHTPALUH, C KOTOPbIMM KOHTaKTHUPYET YEJIOBEK B peaIbHBIX
ycinoBusx. OIHaKO €CM OHU MHAYLUHPYIOT MyTallii B 3apOJIbIILIEBbIX KJIETKAX, TO 3TO MPUBEIET
CO BpEMEHEM K 3aMETHBIM HOMYJISIHOHHBIM 3((eKTam, NOCKOIbKY KaXKJblii YEIOBEK MOJIydaeT
KaKyl0-TO J103y NHILEBBIX U OBITOBBIX MyTareHoB. bbuio Obl HEmpaBWIBHO OymaTbh, YTO 3Ta
rpynmna MyTareHOB MOSBMJIACh TOJIBKO ceidac. OueBHJIHO, YTO MyTarcHHbIE CBOMCTBA IUILU
(Hanpumep, aguaToKCUHBI) U OBITOBOM cpenbl (HampuMep, IbIM) ObUIM M HA PAHHUX CTaJUsIX
pa3BUTHs COBPEMEHHOro yesoBeka. OHAKO B HACTOsIIEEe BpeMs B Hall ObIT BBOJUTCS MHOTO
HOBBIX CUHTETHUYECKUX BELIECTB, MUMEHHO 3TH XUMHUYECKUE COETMHEHUS TOJIKHBI ObITh Oe30mac-
HBI.

UYenoBeueckre MOMYJSLIUN YXKE OTATOUICHbl 3HAYUTENBbHBIM TPY30M BPEIHBIX MYTalUM.
ITosToMy OBLI0 OBl OIIMOKOHN yCTaHABIMBATH JJIsl FTEHETUUYECKUX M3MEHEHMH Kakoi-nubo aomy-
CTUMBIN YPOBEHb, TEM OO0JI€€ UTO €Ll HE SICEH BOMPOC O MOCIEACTBUIX MOIMYJIALUOHHBIX U3ME-
HEHMI B pe3yJIbTaTe MOBBIILICHHUS MyTallMOHHOTO mpouecca. i 60IbIIMHCTBa XUMUYECKUX MY -
TareHoB (€cC/IM He I BCEX) OTCYTCTBYET MOPOT AEUCTBUS, MOKHO M0JaraTh, 4To MPeesIbHO J10-
MYCTUMOHN «TC€HETUYECKU-TIOBPEKIAIONIECI KOHIIEHTPALUH JIJIsI XUMHUUECKUX MYTareHoB, KaK U
10361 PU3NUYECKHX (DAaKTOPOB, CYIIECTBOBATH HE JTOJDKHO.

B nenom, Hy)XHO cTapaTbcs MEHbIIE YHOTPEOJIATh OBITOBOM XMMHH, C MOIOIIUMH CPEACTBAMHU
paboTaTh B mepyarkax.

IIpu o1ieHKE OMACHOCTH MyTareHe3a, BO3HUKAIOIIETro MO/ BIUAHUEM (aKTOPOB BHEIIHEH Cpebl,
HEO0OXOJMMO YUYUTHIBATh CYLIECTBOBAHNE €CTECTBEHHBIX aHTUMYTAareHOB (HanpumMep, B nuiie). B
3Ty TPYINIY BXOAST METa0OIUTHl PACTCHUM U MHUKPOOPTaHU3MOB — aJKaJIOUbl, MUKOTOKCHHBI,
QHTUOMOTHUKH, (PITABOHOU/IBI.

3aganue 2:
Cnenaiite BBIBOJ O TOM HACKOJIBKO CEPbE3HO Balll OPIaHM3M IOJIBEPraeTcs BO3ACHCTBHIO MY-
TareHOB B OKPY’KaIOILIEH cpene

3ananue 3:
CocTaBUTh PEKOMEHJIAIIMU 110 YMEHBIIICHHIO BO3MOXHOT'O BJIMSHHS MyTareéHOB Ha CBOW opra-
HU3M



JlaGoparopHnasi padora Ne 1.
AHaan3 peHOTUNMHYEeCKOH N3MEHYMBOCTH.

Heab: M3yYUTh 3aKOHOMEPHOCTSMH MOIUGUKANMOHHOW W3MEHYMBOCTH U TIO3HAKOMHTHCS C
BO3MO>KHOCTBIO UCIIOJIb30BAHUSI MaTEMaTHYE€CKHX METOJ0B B OMOJIOTHH.

OcnoBubie ucrounuku: benses [I.K. buonorus 10 k. (6a3oBe1it yposens). @ITY. M.: [Ipocsernie-
Hue, 2021 r. DOY

O0OopynoBanue: HaOOpbI JHCThEB Oepe3bl, KIeHa, (acoiib, JUHEHKH 111 U3MEpPEHMs, TabIuua 1o
OKPYIJIEHUIO PE3yJIbTaTOB U3MEPEHUs, TAOIUIIBI C IPUMEPAMU BapUALMOHHOIO psifia U BapHallMOH-
HOW KpUBOH

Xon u opopmiienne padoThl.

3ananue 1. OTBeThTE HAa BONPOCH! (YCTHO).
1. Yro Takoe MoauduKaIMOHHAsI K3MEHYUBOCTH?
2. Yem onpeaensercs npeaen MOoAU(GpHUKaIMOHHON N3MEHYUBOCTH IPU3HAKA?
3. IloueMy n3MeHeHus peHoTHIIa, BOZHUKAIOIIME B IIPOLIECCE UHIANBU Y aIbHOIO PA3BUTHUS
OpraHus3Ma, He HacJeyroTcs?
4. ITouemy MoaudUKalMOHHAs U3MEHUYMBOCTh HOCUT MAaCCOBBIM U MOCTENEHHBIN XapakTep?
5. B xakux mpejenax MOKeT U3MEHATHCS (PeHOTUITMYECKUN TTpU3HaAK?

,ZZJZ}Z U3y4eHus MOOMd)uKaI/;MOHHOMU UIMeERYUsOCMU UCNOIb3YIOmM Memoobl Mamemamu4eckou
cmamucmuKku, Komopble no3eoJjisiiom 6 macce ClellaZZHblx SAGIeHUul 06Hdpy’.?f€u7’l’lb 3AKOHOMEPHOCNIb.

3ananue 2. [locTponTs BapUallMOHHBIN Pl U BapUALMOHHYIO KPUBYIO, UCIIONIb3Ysl HHCTPYKTUBHYIO
KapTOUKY.
HNHCTPYKTUBHASI KAPTOYKA
1. Paccmorpute mucThs 01HOTO pacTeHus ( 6epes3a) U pacloNoKUTE B MOPSAIKE HAPACTAHUS UX
JUIAHBI.
2. CocraBbTe BapuallMOHHBIN psA: U3MEPHTE JUIMHY JMCTHEB(OT KOHUMKA JIUCTA JI0 YEPEILIKA),
NOJTy4YEHHbIE JaHHBIE 3alUIINTE B TeTpaau. [logcunraiite yuCio TMCTHEB, UMEIOLIUX OMHA-
KOBYIO JUIMHY, BHECUTE JIAHHBIC B TAOJIUILY:

JlnuHa nucra (X) Vv 3c
M
KonunuectBo nucteen(y) | P o)
(n)

3. TloctpouTh BapHallMOHHYIO KPUBYIO, KOTOpas MpeAcTaBisieT co0oii rpaduueckoe BbIpaKeHUE
M3MEHYMBOCTH NIPU3HAKA;
ITo ocu X — IIMHA JIMCTA, IO OCH Y — KOJIMUYECTBO JIUCThEB (1eM -2 kiaeTouku). [ToyueHHsle Tou-
KU IJIaBHO COEIMHUTH

[TocTpoeHne BapuallMOHHOW KPUBOW

A

4. Omnpene 'PGJIHIOIO BEJIMYMHY BbIPAXKEHHOCTH IPU3HAKA 110 popMyJie

Yactora BcTpeyaeMoCTH
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> (VvxP)

M= n , Tie M — cpennsist BenuunHa, V — BapuaHTa, P — yacToTra BCTpeuaeMOCTH BapuaHT, n

- 06mee YHUCJIO BApUAaHT BapUAMOHHOTI'O pAda.

5. CaenaTtb BBIBOJBI: 3aIHCATh MIPEAJIOKEHHUS B TETPA M, BCTABIISISI MPOITYIICHHBIE CIIOBA.
a) Uem pazHooOpa3Hee YCIOBUS OKPYKAIOMICH CPENIbI, TEM ..... MOIUPUKAIMOHHASL
MU3MEHYHBOCTb.
0) I'paduueckum BbIpakeHHEM MOAU(DUKAMOHHON U3MEHUYUBOCTHU CITYIKHUT eeeeeecee. .
B) [Ipenens MoanpUKannOHHON H3MEHYNBOCTH OTIPEICTISIOTCS seeeeeenee .

KOHTpOJIbeIe BOITPOCHI.

Boibepume npasunvnvie omeemol:
1.Kak Ha3piBaeTcst MOAM(PHUKAITMOHHAS U3MEHYUBOCTD:
a) HaCJeICTBCHHAs;
0) xKoMOWHATUBHAS;
B) HWHIWBHUIyaTIbHAs;
I) HEHAcleIACTBEHHAs.

2.IlosiBneHNE KaKOTO MPU3HAKA HETb3s OTHECTU K MOAU(DHUKAITMOHHON U3MEHUYUBOCTH?
a) macca ceMsH (acomu;
0) okpacka 6enoit BOpoHHI (aap0MHOCA);
B) POCT yYallluxcsl OJHOIO KJlacca;
r) pa3Mmep AuaMeTpa KIyOHel kapTodens.

3.Ilpenensl MogupUKAIIMOHHON H3MEHYMBOCTH HA3bIBAIOTCS
a) HOPMOU peakiuu,
0) KOppensuusIMH;
B) MOJu(UKALUIMY;
I) MyTalusMU.

4.XapakTepHOil 0COOEHHOCTHIO MOIU(UKAIIMOHHON U3MEHUYUBOCTH SIBJIICTCSI TO, UTO OHA:
a) BO3HMKAET CIy4yallHO U HaClIeyeTcs;
0) oOpa3yer psabl K3MEHUYUBOCTH NIPU3HAKA, HE HACIEYETCs, €0 MOXKHO YIPABIISTh;
B) HE 3aBUCHUT OT YCJIIOBUM CPEJIBI;
I) HWHIUBHyaJbHA.

5.3anumuTe HOMEpa BEPHBIX YTBEPKICHUN
MonudukanroHHas N3MEHIHBOCTh-
1. BO3HUKaIOT NOCTENEHHO, UMEIOT ePEeX0AHbIE (DOPMBI.
2. Bo3HuUKaOT no BAUSHUEM OJHOTO M TOTO e (hakTopa.
3. Bo3HHKaIOT CKaYK0OOpa3HO.
4. MoryT BO3HUKATh TOBTOPHO.
5. He nepenarorcs U3 MoKoJeHUs B IOKOJICHHE.
6. OOpaTuMmBl.
7. MoryT MyTUpOBaTh OJIHU U pa3HbIE TEHBI, O] BIMSHUEM OJHOTO U TOTO e (hakTopa.
8. IlepenmaroTcs U3 NOKOJIEHUS B TOKOJIEHHUE.
9. OcHoBa cyuiecTBOBaHUS (PEHOTHII.
10. OcHoBa Cy1IeCTBOBaHUS TEHOTHIT

IIpakTueckas padora Ne 10.
AHaJIN3 TUINOTeE3 MPONCXO0KICHUS JKU3HU
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Ieab: MO3HAKOMUTHCS ¢ PA3TUIHBIME THIIOTE3aMH ITPOUCXOXKICHHS KU3HU, Ha IIPUMEPE OCHOB-
HBIX TUIIOTE3 BBIPAOOTATh HABBIKH KPUTHYECKOTO aHAIM3a HAYIHBIX (PAKTOB, CBUIETEILCTBYIOIIIX
32 WM MPOTHB OTPE/ICIICHHBIX THITOTE3.

OcnoBubie ucrounuku: benses [I.K. buonorus 11 k. (6a3oBb1it ypoBens). @ITY. M.: [Ipocserie-
Hue, 2021 r. DDY

OO0opynoBaHme: Mpe3eHTAINS U HHCTPYKTUBHAS KAPTOUKA.

Xox padoThI:
3ananue 1. OTBeThTE Ha BOMPOCHI (YCTHO).
1. Yrto Takoe Xu3Hb?
2. Kakue runoressl NpOUCX0KACHUS YEJIOBEKA Bl 3HAETE?

TepMHHOJIOrHYECKHUI C10BApb
Kusnb - oHa 13 (HOpM CyIIECTBOBAHUS MAaTE€pPUH, 3aKOHOMEPHO BO3HHUKAIOLIAs MPHU OMNpEIesICH-
HBIX YCJIOBHUSIX B Ipolecce ee pa3BUTHsA. OpraHu3Mbl OTIIMYAIOTCS OT HEXHUBBIX 00BEKTOB OOMEHOM
BEIIECTB, Pa3/IpakKUMOCTbI0, CIOCOOHOCTBIO K Pa3MHOKEHHIO, POCTY, Pa3BUTHIO, PETYJISAILIMU COCTa-
Ba M (PyHKIUI, K pa3Tu4HbIM (hopMaM JIBUKEHUS, IPUCIIOCOOIIAEMOCTBIO K Cpeie U T.11.
AOuoOreHes - T€OpHs, COTJIACHO KOTOPOM KHUBOE MOKET BOZHUKHYTh U3 HEKHUBOTO.
B mmpokom cMbiciie abHoreHes - MoMnbITKa MPeICTaBUTh BOZHUKHOBEHUE KUBOTO U3 HEKUBOTO.
Buorenes - Teopus, COTIaCHO KOTOPOH )KMBOE MOKET BO3HUKHYTH TOJIBKO U3 KHUBOTO.
BuTanusm - Teopus, COrNIaCHO KOTOPOH BCIOy IIPUCYTCTBYET ‘“*KM3HEHHAs CHJIA”, KOTOPYIO 1OCTa-
TOYHO JIUIIb “BAOXHYTh , U HE)KUBOE CTAHET KUBBIM.
Kpeaunonusm - TeopuM, COIrJIacHO KOTOPOH KU3Hb BO3HUKIIA B PE3yJIbTaTe€ HEKOEro CBEPXb-
€CTECTBEHHOI'O COOBITHS B MTPOLLIOM, YTO Yallle BCEro 03HavyaeT 00KEeCTBEHHOE TBOPEHUE.
ITancnepmus - Teopusi, COTIACHO KOTOPOM “‘ceMeHa *KM3HM~ OBbLIM 3aHECeHbl Ha 3eMJII0 U3 KOC-
MOCa BMECTE C METEOPUTAMU MJIM KOCMUYECKON IMBUIBIO.
KoauepBatsbl - 6e7IKOBBIE KOMIUIEKCHI, 000CO0JIEHHBIE OT MacChl BOJIbI, CIIOCOOHbIE OOMEHHUBATHCS
BELIECTBAMH C OKpY XKalollei cpeoit 1 n30upaTesibHO HAKAIUIMBATh PA3IMYHbIE COCIUHEHUSI.
IIpo6MOHTHI - TPUMHUTUBHBIE TETEPOTPO(PHBIE OPraHU3MBbI, BO3HHUKIINE B TIEPBUYHOM OYyJIbOHE™.
3ananue 2.
[Tpountars TekcT yuebnuka Ha cTp.180-184(bensiea [I.K.) u «Mnoroobpasue Teopuil BOSHHK-
HOBEHHS KU3HU Ha 3eMJIe».

«MHoroo0pa3ue Teopuii BOSHUKHOBEHH KM3HU HA 3emJie».
1. Kpeaunonusm.
CornacHo 3TOW TEOPHH KU3Hb BO3HHUKIIA B PE3YJIbTAaTE KAKOTO-TO CBEPXBECTECTBEHHOTO COOBITHS B
npouuioM. Ee mpuiepkuBaroTcsi mociaeaoBaTeld MOYTH BCeX Hambosee paclpoCTPaHEHHBIX pe-
JIUTUO3HBIX YUYEHUH.
TpagunuoHHOE NyIEHCKO-XPUCTUAHCKOE MIPEJICTABICHUE O COTBOPEHUH MHpa, U3JoxkeHHoe B KHu-
re bbITHs, BRI3BIBAIO U MPOJIOJDKAET BBI3BIBATH CIIOPHL. XOTS BCE XPUCTHAHE NMPHU3HAIOT, YTO buo-
Just — 93To 3aBeT ['ocnona moasaM, 0 BONIPOCY O JAJIMHE «JIHA», ynoMuHaBuierocst B Kuure boitus,
CYILLIECTBYIOT pa3HOIJIaCHsL.
HexkoTtopsie cunTaroT, 9TO MUpP ¥ BCE HACESIONIME €r0 OPraHU3Mbl OB CO3/IaHbI 3a 6 HEeH mo 24
yaca. [Ipyrue xpuctuane He OTHOCATCA K buOMuuM kak K HayyHOW KHUIe M CUMTAIOT, 4yTo B KHure
BobITHs M3110K€HO B MOHATHOM Ui tofieil popme Teosornyeckoe OTKPOBEHHE O COTBOPEHHH BCEX
KUBBIX CYLIECTB BCEMOTI'YIIUM TBOpLIOM.
[Ipouecc GOXKECTBEHHOTO COTBOPEHHUS MUpa MBICIUTCS KaK MMEBIIWNA MECTO JIMIIb OJIHAXIbI U
MOTOMY HEIOCTYHHBIM s HaOMIoJeHUs. DTOT0 JOCTaTOYHO, YTOObI BBIHECTH BCIO KOHLEHIIMIO
00XECTBEHHOT'O COTBOPEHMS 3a PaMKH Hay4YHOro HccienoBaHus. Hayka 3aHMMaeTcs TOJIBKO TEMHU
SBJICHUSMH, KOTOPBIE MOJAAI0TCS HAOIIOICHHUIO, a TOTOMY OHA HUKOTJa HE OyJleT B COCTOSIHUM HU
JI0Ka3aTh, HU OMPOBEPTHYThH 3TY KOHUEHIIHIO.

2. Teopusi CTAIMOHAPHOI'O COCTOSTHMSI.

CormacHo >Toi TCOpHUH, 3emirs HHUKOI'Ja HC BO3HUKAJIA, a CYHICCTBOBAJIa BCUHO, OHA BCCTAA CII0C00-
Ha IOAACPKUBATE )KNU3HB, 4 €CJIM U UBMCHAJIACh, TO OUCHb MAJIO;, BUIbI TOXKE CYIICCTBOBAJIN BCCraa.
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CoBpeMeHHbIE METO/Ibl JaTUPOBAHUS J1al0T Bce 0oJiee BHICOKME OLEHKU BO3pacTa 3eMJIH, 4YTO M03-
BOJISIET CTOPOHHUKAM TEOPUM CTALMOHAPHOI'O COCTOSTHUS I0JIaraTh, YTO 3€MJISI U BUJIBI CYIIECTBO-
BaJiM Bcerja. Y KaXKIOro BUJA €CTh JIB€ BO3MOKHOCTH — JIMOO M3MEHEHUE YHCIEHHOCTH, JINOO
BBl "MHPAHHUE.

CTOpPOHHMKHM HTOM TEOPUM HE NPHU3HAIOT, YTO HAIMYUE WIM OTCYTCTBHE OIPEIEICHHBIX HC-
KOIIAaeMbIX OCTATKOB MOXET YKa3blBaThb HAa BpeMs IOSABJICHHUS WIM BBIMUPAHMS TOIO WIM HUHOTO
BUJIA, M TIPUBOJSAT B KaUyeCTBE MpUMepa IPeCTaBUTENs KUCTENEPhIX pbl0 — natumMeputo. 1o mane-
OHTOJIOTMYECKUM JaHHBIM, KHCTEIEpbIE BEIMEPIN 0K0JI0 70 MiIH. neT Ha3ad. OIHAKO 3TO 3aKiI04Ye-
HUE MPUIIOCH TEPECMOTPETh, KOT/la B pailone Magarackapa ObUIM Hal/IeHbl )KUBbIE MTPEICTAaBUTE -
au kucrenepbiX. CTOPOHHUKH TEOpUM CTAllMOHAPHOIO COCTOSHUS YTBEPXKOAIOT, UYTO, TOJIBKO
n3y4asl HbIHE )KUBYIIME BUBI U CPABHHUBAS UX C MICKOMAEMBIMHU OCTATKAMH, MO>KHO JI€1aTh BBIBOJ O
BBIMHUPAaHMH, J1a ¥ TO OH MOXXET OKa3aTbCs HEBEpHBIM. BHe3amHoOe MOSBIEHHE KaKOro-iubo uc-
KOIaeMOT0 BHJIa B OINpPEAENIEHHOM IIJacTe OOBACHSAETCS YBEIWYEHHEM YHCIEH HOCTH €ro MOIy-
JSILMU WK TIepeMellieHEeM B MecTa, OJIaronpuaTHBIC JJIs1 COXPAHEHHUS! OCTaTKOB.

3. Teopusi naHCIIEPMHUH.

Ota Teopusl HE MpelyiaraeT HUKaKoro MeXaHu3Ma JJig OOBSCHEHUS MEePBUYHOTO BO3HUKHOBEHHUS
JKU3HM, a BBIIBUTAET UJCI0 O €€ BHE3EMHOM IIPOUCXOXKAEHUU. [103TOMY ee Henb3s cuuTaTh TeOpUen
BO3HHMKHOBEHHS KM3HU KaK TaKOBOI; OHa MPOCTO MEPEHOCUT MpobIeMy B KaKOe-TO APYyroe MecTo
B0 Bceenennoil. ['nunoresa 6puta BeigBuHyTa 1O. JIn6uxom u I'. Puxtepom B cepennne XIX Beka.
CoryiacHO TuIoTe3e NAaHCIEPMHH KU3Hb CYIIECTBYET BEYHO U MEPEHOCUTCS C IUIAHETHI HA TUIAHETY
Mmeteoputamu. IlpocTteiine opraHu3Mbl WIM UX CHOPBI («CEMEHA >KU3HM»), TOMaAas Ha HOBYIO
IUTAHEeTy W HaWas 371eCh ONaronmpHsITHBIE YCJIOBMS, Pa3MHOKAIOTCA, JaBas Hayajao HBOJIIOLUU OT
pocTeHuX (HopM K CIOKHBIM. BO3MOKHO, YTO KU3HB Ha 3eMJjie BO3HHUKIIA U3 OJJHON-EIUACTBEH -
HOM KOJIOHHMH MUKPOOPTraHU3MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

Jlnst 000CHOBaHHMSI ATOM TEOPUM HCHOJB3YIOTCS MHOrokpatHele mnosiBieHust HJIO, HackanbHble
M300paKeHHsI IPEIMETOB, MOX0XKUX HA PAKEThl U «KOCMOHABTOB», a TaK)Ke COOOLICHUS SKOOBI O
BCTpeYax ¢ MHOIUIaHeTsiHaMu. [Ipu n3ydeHun MatepuaaoB METCOPUTOB U KOMET B HUX ObUM OOHa-
PY’KEHBI MHOTHE «IIPENIIECTBEHHUKN KMBOTO» — TAKWE BEHIECTBA, KAK I[MAHOTEHbI, CHHWJIbHAS
KHCJIOTA U OPraHUYECKUE COEAUHEHUS, KOTOPBIE, BOZMOXKHO, ChIIPAId POJIb «CEMSH», IAIaBIIUX Ha
TOJIYIO 3eMIIIO.

CropoHHUKaMH 3TO# rumnore3bl O6bun Jaypeatsl Hobenes—ckoit nmpemun ®. Kpuk, JI. Opren. O.
Kpuk ocHOBBIBAJICS Ha IByX KOCBEHHBIX JJOKA3aTeIbCTBAX:

* YHUBEPCAJIbHOCTHU I€HETUYECKOIO KOJA;

* HEOOXOJHMMOCTH Jii HOPMAJIBHOTO METa0OoJM3Ma BCEX >KMBBIX CYIIECTB MOJHOJEHA, KOTOPBINA
BCTpPEYAETCs cefyac Ha IUIaHeTe KpalHe PeaKo.

Ho ecim xn3HL BO3HUKIIA HE Ha 3eMJIe, TO KaK OHA BO3HHUKJIIA BHE e€?

3amganue 3. 3an0JHUTH TaOJIHITY:

TeOpI/II/I U T'HIIOTC3bI CYH_IHOCTB TCOPHUU WUJIU THITIOTC3bI I[OK&S&TCJ'IBCTB&

1.Kpeaunonnsm

2.Butanusm — Teopus camo3sa-
POXKICHHUS )KU3HU

3.Teopus nancepMuu

4.Teopus CTallMOHAPHOT O
COCTOSTHUSI

5.Teopusi OMOXUMUYECKON IBO-
JIIOLIMH

6. Teopus Onuomnosza

3aganue 4.01BeTUTHTE Ha Bonpoc: Kakoi Teopuu npuaepkuBaeTech Bbl Ju4HO? [Touemy?
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KoHTpoJibHBIE BOIPOCHI.

«OKu3Hp — 310 BeuHoe no3HaHue. bepu cBoit mocox m uam». Kak Bbl MOHMMaeTe CMBICI 3TOTO
BBIpAKEHUs?

[Ipaktruueckast pabora Ne 11.

N3yyenue kpurepues BHjA.
ean padoThl: 10Ka3aTh, UTO U1 YCTAHOBJICHUS TPUHAICKHOCTH OCOOM K JJAHHOMY BHUIY HE00-
XOJIUMO 3HATh HECKOJIBKO KPUTEPUEB, XapaKTePU3YIOIINX 0COOb BCECTOPOHHE.
3HaTh: XapaKTEPUCTUKHN KPUTEPUEB BUA.
YMeThb: UCTHONB30BaTh KPUTEPUU BHUIA JUIS €T0 OIpeneeHHs, 00OCHOBBIBATh HEOOXOAMMOCTh
OMpeaAcICHUA BHJAa MO COBOKYIMTHOCTH KPUTCPUCB, BOCIIPOU3BOAUTE OIPCACIICHUA OMOJIOTMYECKUX
MMOHSITUM.
OcHoBHble uctounuku: benses [1.K. buonorus 11 . (6a3oBsriif yposens). ®ITY. M.: Ilpocsemie-
Hue, 2021 r. DOV
Oo0opynoBaHue: Ipe3eHTalNs U NHCTPYKTUBHAS KAPTOUKA.

Xo0 pabomur:
TeopeTnyeckas 4acTe.

B ocHoBe 3BomtonronHoi Teopun Y. JlapBrUHA JIEKUT MPEICTABICHUE O BUJIE.

Buoom Ha3bIBaIOT COBOKYMHOCTH 0CO0€H, 00IaJaloIuX HACIEACTBEHHBIM CXOJICTBOM
Mop(onoruueckux, QU3NOIOTUYECKUX U OHOXUMHUYECKMX OCOOEHHOCTEH, CBOOOJHO CKpe-
[IUBAIOIINXCS U AIOIIUX TUIOJ0OBUTOE TIOTOMCTBO, MIPUCIIOCOOTICHHBIX K OMPEICICHHBIM yCIOBUSIM
CYIIIECTBOBAHUS W 3aHUMAIOIINX B MPUPOJE OMPEACICHHYIO TEPPUTOPHIO — apeas. Buapl oTim-
4aloTCs PYT OT Apyra MHOTUMU MPU3HAKaMu. XapaKTepHbIE JIJIsl BUJIa IPU3HAKU U CBOMCTBA HA3bl-
BAlOT Kpumepuamu.

Jlyis BBIACTIEHUST TOW WIIM WHOM TPYNIBI 0COOCH B OTAENBHBINA BUJ CYHIECTBYET PSJl KPUTE-
pueB. UToObI OTHECTH KaKyIO-THM00 0COOb K OMpeeIeHHOMY BHUIY, CJIEIyeT IPOBECTH aHAIN3 BCEX
KPUTEPUEB.

['maBHBIM U3 HUX CUUTAIOT MOP(OIOrHUECKUH.

Mopgonozuueckuii Kputepuil OCHOBAH Ha BHEIIHEM U BHYTPEHHEM CXOJICTBE 0COOEH OHO-
ro Bujaa. [lo BHemTHEMY BHY, pa3zMepaM, OKpacke MOXHO JIETKO OTIWYUTH OJIMH BHJI OT JPYTOTO.
Hanpumep, kneBep KpacHbIi OT KJieBepa MalllEHHOTO, BACUJIEK CUHUM OT BacWUJIbKa JIyrOBOTO, Jia-
CTOYKY TOpPOJICKYIO OT JJACTOYKHU JEPEBEHCKOM U JIp. DTOT KpUTEPHUH caMblil yA0OHBIN, a MO3TOMY
IIUPOKO UCTOJB3YyeTcs B cucteMaTuke. OHAKO OH HEJOCTATOYEH ISl Pa3inuyusl BUJIOB, KOTOpPbIE
MMEIOT BHEIIIHEE CXOJICTBO (BUIBI-ABOMHUKH). Tak, MoJ Ha3BaHHEM «KpbICa YEpHas» paznyaroT
7B BUJA-BOMHUKA, UMEIOMMX 38 W 42 XpOMOCOMBI. 3aTpyAHUTENHHO HCMONb30BaHHE MOp(do-
JIOTUYECKOTO KPUTEPUS MPU JTUATHOCTHKE OJIOMANTHEHHBIX BHIOB. [10po/ibl, BBIBEICHHBIC YEIOBE-
KOM, MOTYT 3HAQUUTEJIbHO OTJIUYAThCS JIPYT OT JAPYyTra, OCTABasCh B Mpejeax OJHOro BUJa (HAmpu-
Mep, IOPOJIbI Co0aK, royIyoei u zip.).

I'enemuueckuii XpuTepuil OCHOBaH Ha CXOJICTBE KapHOTUIOB (HaOOpOB XpoMocom). Jlms
KaXJIOTO BUJA XapaKTEepPHBI OMpPEACICHHBI HAOOp XpPOMOCOM, HX pa3Mepsl, ¢hopma, KOJTUIECTBO.
DTOT KpUTEPUN OTHOCST K BaXKHBIM, HO HE YHUBEPCAJIbHBIM, TaK KaK CYIIECTBYIOT XPOMOCOMHBIE U
T€HOMHBIC MyTaIUH.

@u3uonozuveckuil TOIPa3yMeBaeT CXOJICTBO BCEX MPOIIECCOB KUZHEACITENLHOCTU (0OMEH
BEIIIECTB, PAa3MHOXKEHHUE U APYTroe) y 0c00eH 0JHOTO BUIA U OOBSICHSAET CTETICHb IMOJIOBOM U30JISAIIUH
TPyIII OPTaHU3MOB.

Buoxumuueckuii IO3BOJIACT pa3nnyaTh BUILI IO OMOXUMHUYECKUM MMapaMeTpaM (CTPYKType
OENKOB, X COCTABY, CTPYKTYPE HYKIEHHOBBIX KUCIIOT H Jp.).

Omonozuueckuil XpUTEPHU CBsI3aH C MEKBHUJIOBBIMU Pa3IMYUSIMU B TIOBEICHUH y KUBOT-
HBIX. Y IITUIL JUIsl pacliO3HaBaHUs BUJIOB IIMPOKO UCTIOIB3YyeTCs aHanu3 neced. [lo xapakrepy usna-
BAaE€MBIX 3BYKOB Pa3IUYarOTCs pa3HbIe BUIBl HACEKOMBIX. Pa3Hbie BUIBI CEBEPOAMEPUKAHCKUX CBET-
JISIKOB Pa3JIMYaroTCs MO YaCTOTE U LIBETY CBETOBBIX BCIIBIILIEK.

TI'eozpagpuueckuii ocHOBaH Ha TOM, YTO KaXKJbId BHJI 3aHMMAET CBOH apean. Ho Ha ogHOM
apeaje MOTYT OOUTaTh HECKOJIBKO BHIOB, TIO9TOMY M 3TOT KPUTEPHA HE YHUBEPCATbHBIN.
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JKonocuueckuil yduTbIBa€T COBOKYIHOCTb YCJIOBUH, K KOTOpPBIM HPHUCIOCOOJEH BHI.
Takum 00pazom, Kbl BHJI 3aHUMAeT OINpPEJCNICHHYIO SKOJIOTHYEeCKylo Humly. Tak, Hampumep,
JIOTUK €KW Mpou3pacTaeT Ha MOMMEHHBIX JIyrax, JIIOTUK MOJI3Yy4Hil — 1o OGeperam pek, JIOTUK
Kryuuil — Ha 3a007104eHHBIX MecTax. Ho sKonornyeckue HUIIM MEePeceKatoTCsl, MOITOMY KpUTEpHU
HE YHUBEPCAJICH.

Taxkum 00pazom, HM OJUH U3 KPUTEPUEB B OTACIBHOCTH HE MOXKET CIYXKHTb JUIS OIpe/elie-
Hus Buga. OxapakTepu30oBaTh BUJ MOXKHO IO COBOKYITHOCTH BCEX KPHUTEPHUEB.

3ananue 1. CpaBHUTE KUBOTHBIX poAa MeaBean. OTHOCATCS JHU JaHHbIE )KUBOTHBIE K OJTHOMY WIH
pa3HbIM Buaam? CBoi OTBET aprymeHTupyiTe. OXapakTepu3yuTe BUAbI )KUBOTHBIX 10 Py KPUTE-
pHEB, HCIIONB3YS npuioxkenue 1. Pe3ynprarhl 3anumuTe B Tabnuily. Ha ocHOBe cpaBHEHUS Xapak-
TEPUCTHUK CJIeTaTh BBIBOJ O BUJOBOM MPUHAJIEKHOCTH ITUX OPTAaHU3MOB.

ITokaszaTenu IToka3zarenu
Hassanue kpurepus Conepxanue
KpUTEpHS I KpUTEpHs I
BUJIA KpUTEpHUs BUIA
Oyporo MeaBens 0esloro MeaBens

1. MopdoJtoruueckuii

2. OU3HOIOTNYECKUIT

3. 'eHeTnueckuii

4. l'eorpaduueckuit

5. DKOJOTHUECKHIA

6. DTOJIOTUYECKUIT

Cnenaiite BBIBOJI, OTBETHB Ha BOmpoc: CKOJbKO HEOOXOAMMO KPUTCPUEB JUIS OINPEJCICHHS BH-
noBoi npuHaexHoctu: [Touemy?

Konmponavusie éonpocol:
Omnpenenure 0 KaKOM KpUTEPUHU BHUJIa UIET peub B 3a/1aue. B Tabnuily 3anummTe HoMepa 3a1ad.

Kpurepuu Buna

duznonorndyeckuii | Mopdonorudeckuii | ['enernueckmii | ['eorpaduyeckmii | DKOIOTHISCKUT

3anauu:

1. KneBep non3yuuii IBETET ¢ CEPEIUHBI Masi 10 OCEHH, ONBUISETCS IIMEJISIMU.

2. JIBe mOpOAbI KPOJIMKOB UMEIOT OAMHAKOBOE YHCIIO XPOMOCOM (44), HO HE CKPELIUBAIOTCS MEXTY
co0oH.

3. XBour obpa3yer aBa Buja 1mo0eroB — BeceHHUE U jeTHue. COOPIIMKOB JIEKAPCTBEHHOTO PacTu-
TEJIBHOTI'O ChIPbsi HHTEPECYIOT TOJBKO JieTHUE moOeru. OHU 3eJIeHOro I[BETa, COCTOST U3 TOHKOIO
crebuis. BeTBu HanpaBiieHbl BBEPX U HATIOMHUHAIOT €JI0UKY.

4. 3y0Op 1 OM30H — /1B BUJIA, OTHOCAIIMXCS K OJHOMY poay. OHUM OU4€Hb CX0XKH MEXIy co00il BHelI -
HE U B HEBOJIE JJAIOT IUIOJIOBUTOE OTOMCTBO — 3yOpoOu3oHa. B mpupose ke oHM He CKpEelIMBaoT-
csl, T.K. oOMTalOT Ha pa3HbIX Marepukax — 3yOp B EBpome, a Ouzon — B CeBepHoil Amepuke.
5. KamycTHble T/ NOCENAI0TCS Ha KallyCTHBIX JIMCThSAX, CKPY4YMBas UX, UTO 3aTpyaHsET O0pnOy ¢
HUMH.

6. benblii MeaBelb UMeeT TyCTyI0 Oelyro mepcTb. Macca kuBoTHOT0 Moxet gocturatb 1000 kr, a
JUIMHA TeJla — 3 M.

7. JlomoBasi Mblllb — MieKonuTaromee pona Meiuu. Mcexonusiii apean — CeBepHas Adpuka,
Tpomnuku u cyOTponuku EBpasuu; Beiien 3a 4eI0BEKOM pacpoCTpaHuiIach MOBCEMECTHO.

8. Kitect—enoBuK MMeeT TOHKHM y1OOHBIN 17151 JOOBIBAaHUS CEMSH KIIIOB, a KJIECT-COCHOBHK - TOJI-
CTBI, MACCUBHBIN, MTO3BOJISIOIMINMA €My JOOBIBATH CEMEHA U3 COCHOBBIX IIHUIIIEK.

9. Uepnas BopoHa obutaet B 3anagHoi EBpore, a cepas Bopona — B Bocrounoit EBpone u 3aman-
Hoit Cubupmu.
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10. YcTraHOBIIEHO YTO MOJI HA3BAHUEM «UEpHAsl KPbICa» CKPBIBAOTCS J1BA BUJA-IBOMHHKA: KPBICHI C
38 u 42 xpomocomMaMu, OHU HE CKPELIUBAIOTCS MEXIY COOOH.

11. 3asu-0ensik 3MMOIl MeHsIeT MeX Ha 4MCcTO Oenblil. 3asi-pycak 3uMoi He Oeneet. Jlanku y Hero
y’Ke M Kopoue, ueM Yy 3aiiia-6emnsaka. 9To 1aeT BO3MOKHOCTh eMy ObICTpO Oerath 1o HeriIyOOKOMY U
TBEPJIOMY CHETY.

12. Bonpmast cuHUIA A THE37a BbIOMpaeT OOBIYHO IIyOOKOE AYIUIO B HM)KHEH 4YacTH CTBOJA,
oOpa3oBaBIIeecs B pe3yjbTaTe BBITHUBaHHUS Cyyka apeBecHHbl. CHHUIA-Taudka MpeIrouynuTacT
CTPOMTH TYIUIO CaMa, BBILIUIIBIBASI IOJIOCTH B TPYXJISIBBIX WJIM CTAPBIX CTBOJIAX.

13. Yepnsie menBenu, uian Oapubanbl, Menbue OypbiX. Mopna y HUX cBeTJiO-Oypasi, Ha Ipyau
uMeeTcst HeOOJIbIIoe CBETIIOE MATHO. DTHM MATHOM OHU HallOMUHAIOT TUMAaNlaiicKiX MeJIBeaeH.

14. ¥ mHOrux npo3odun crnepma ocobeil 4y oro Bua BbI3bIBAET UMMYHOJIOTHUECKYIO PEAKIIUIO B
MOJIOBBIX MYTSAX CAaMKH, YTO MPUBOJUT K THOEIH CIIEpMaTO30HI0B.

15. JIroTHK eKuil pacTeT TOJBKO HA MOJSHE, JIFOTUK MOJI3YyYNi BJIOJIb IOPOTH.

Beablit meaBeanb IIpunoxenunel
HapcrBo: JKupoTHEIE
Tum: XopnoBble
IToaTumn: Ilo3BOHOYHEIE
Kimacc: MiexomnuTarone
Otpsn: XUuHbIe
CemeiicTBo: Menasexsn
Pox: Menpenu
Bun: benwlii Mensenn

Ha o6mupnsix Tepputopusix Poccun, Hopseruu, I'pennanauu, Kananet u CIIA packunynuch
JeASTHBIE TIPOCTOPHI 3amolisipbsi. MIMEHHO 3/1ech HaXOMUTCS CypoBas poAMHA OenbIX MeaBened -
KpyIHEHIINX NMPECTaBUTEIEH CBOETO CEMENCTBA.

JnuHa caMiioB B cpeaHeM 2,2 M MeTpoB. MeaBeauIlpl Menbue, 0ObIYHO UIHHON 1,8 MeTpoB.
Macca B3pocabix camioB o0braHO 360-400 kr, a B3pocibix MenBenuil - B cpeaneM 320 kr. Jla-
TUHCKOE Ha3BaHHE 3TOTrO 3BEPsl 03HAUAET "MOPCKOM MeABEAb'", U Yalle BCETO €ro MOXKHO BCTPETUTD
TaMm, TJie CKOBAaHHOE JIbJIOM MOPE BCTPEYAETCA C CylIeld. DTU OTMEHHBIC TUIOBIbI U HBIPSUIBIINKA
9yBCTBYIOT ce0sl B BOJIE KaK JJOMa, IJIABAIOT CO CKOPOCTHIO 70 20 KM/4ac U CIOCOOHBI HAXOUTHCS
MO/ BOJOW 110 2 MHHYT. DHEPTHYHO IUIBIBYIIMX Oenbix menasened Buaenu B 300 ¢ JUITHAM KH-
JIOMETpax OT Cyld. B BoAe UX 3alMIIAET OT XOJ0Aa TOJCTHIM CJIOW MOAKOXKHOIO XKHUpa U BOJOOT-
TankuBaromas mryoa. Jlake MOAOMmBHI Jlal TOKPBHITHl MIEPCTHIO, MO3BOJISIS MEIBEII0 YBEPEHHO
CTYIATh MO CKOJIB3KOMY Jibay. OH MyTemecTBYeT ¢ ApeH(YIONMME JIbIaMH.

['maBHOM nuIel OEIBIM MEBEISAM CITYKaT TIOJICHH, 0COOCHHO KOJIh4aThlie HEPIbl. MeaBe b Mo/ -
KpaJbIBaeTCs K TIOJICHBEH JIEKKE, MMOAKApayIUBaeT JOOBIUY Y JTYHKH WU MOAIUIBIBAET MO BOAOH K
OTJIBIXAFOIIEMY )KHUBOTHOMY M MOIITHBIM PHIBKOM IMPOOMBAETCSI CKBO3b TOHKHH JIEI.
bernble meaBean He MpUIEPKUBAIOTCS ONPEACIICHHBIX MHANBUAYAIbHBIX YYacTKOB. B3pocibie 3Be-
pH, Kak mpaBwmiio, OpoasT mooanHouke. [lanexo He Bce Oebie MeIBEAN BIAAAIOT B 3UMHIOKO CTISTY-
Ky, H3BECTHYIO Y OypbIX MeaBeieil. SUMHHI COH XapaKTepeH JIUIIb ISl MEABEIUIl, COOMPAIOIIUXCSI
CTaTh MaMaMH, ¥ TIOKWIBIX CaMIIOB, TIEPEKUIAOIINX TAKUM 00pa3oM HanboJiee TSKEI0e BpeMs
roga. Tonbko GepeMeHHbIe CAMKH yCTPaUBAIOT OEpIIOTY Ha 3UMY, BBIKAIBIBAs TITyOOKYIO HOPY B
MPUOPEKHBIX CHETOBBIX HAHOCAX.

CnapuBanue y OebpIx MeABenel MPOUCXOTUT BECHOW WU JETOM. 3BepU MOTYT JAep:KaThCs Ia-
pamMu OKOJIO IByX HeJeJib, HO Yallle OKOJIO CaMKH coOupaeTcs 710 3 1 Jaxe 7 caMIoB, MEX]y KOTO-
pPBIMU BO3HHUKAIOT JIpaku. B kapuotune 6eioro measeast 74 xpoMocoMbl. B okTs0pe-HosiOpe B Mo -
HBIX CHEXXHBIX HaHOCaX MenaBenulbl ycTpauBaroT Oepinoru. Ilocie 230-250 nueit OepeMeHHOCTH
(BKJItOUAs JIATEHTHYIO CTA/IMI0, XapaKTEPHYIO IJisi MEJIBENECH), B pa3rap apKTUUECKOW 3UMBI MOSB-
nsr0TCs MeaBexkaTa. HoBoposknennsie Becsat okosio 700 rpammoB. CriocOOHOCTh BHIETH U CIIBIIIATH
MOSIBJISIETCA Y HUX JIMIIb B MECAYHOM BO3pacCTe, €IIe Yepe3 MeCsl y AETEHBIIEN NMPOPE3bIBAIOTCS
3y0n1. K 9TOMYy BpeMeHN OHM HAYMHAIOT BBIXOJIUTH M3 OCPIIOTH, HO JIUIIL B 3 MECSYHOM BO3pacTe
CIOCOOHBI clleZIoBaTh 3a MaTepbio. C HEI0 MOJOJbIe KUBOTHBIE HE paccTaloTcs moiropa roga. Ux
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OTObI HE HpI/IHI/IMaIOT HUKAKOI 0 yqaCTI/IH B BOCIIMTAHUN )1eTe171 n Jaxe Hpe)ICTaBJ'IHIOT JIs1 HUX CC-
PBE3HYIO OMACHOCTh — KaHHUOAN3M y OeNbIX MelBelei He peaKocTh. KpoXOoTHBIE MeBexkaTa To-
SABJIAOTCA HA CBET B )1e1<a6pe-$1HBape, HO TOJIBKO qepe3 TpI/I MeECsIa BbIXOOST BMECTE C MaTepBIO Ha
MOBEPXHOCTb.

BHepBBIe CcaMKa pomnaeT OJHOT'O ACTCHBIIIA B ITATUIJIICTHEM HWJIIN IICCTUIICTHEM B03paCTe. B I10-
CJIEIYIOILEM Y MEABEAMIIBI POKIAIOTCS MO JBa MEBEKOHKA OJUH pa3 B TPU rojia.

B HeBoste Genblii MeaBe b MOXKET MPOXKHUTH Oosiee 30 J1eT, B MPUPOJIE MEHBIIIE.

Bypslit MmeaBeab

[HapcrBo: ’KuBotHble

Tum: XopaoBbie
IloaTum: Ilo3BOHOYHEIE
Kimacc: MiexomnuTaronme
Otpsn: XUuHbIe
CemeiicTBo: Menasexsn

Pox: Menpenun

Bun: Bypslii MeniBeib

Bypslii MenBens caMmblii MHOTOYMCIIEHHBIH BUJ U3 Bcero cemeiictBa. OH obutaer B CeBepHOM
Awmepuke, Kanane, Ha ceBepe EBponel u B Poccun, Ho MecTamu BCTpedaeTcs U 10%kHee - B Mekcuke,
Wcnanun, Typuuu, Upane u B 'mmanasx. HeGonbmas nomynsuus OypbIX MelBelei >KUBET U B
Snonun.

OTOT BUJ HACUMTHIBAET caMoe OoJblliee YUCIO MoABHAOB. Bece Oyphle MenBeau yrOTHEEe BCEro
YyBCTBYIOT c€0s B Jiecax, BBIXOS U3 HUX TOJIBKO B MOUCKAX MPOMUTAHUSA, IPUYEM UX MEHIO Pa3HO-
o0pa3Ho, Kak, MoXalyil, Hu y Koro u3 copoauueid. Hanpumep, kananckue 6ypeie MeaBeau - mpe-
KpacHble PHIOOJIOBBL, IPUYEM 3TO YMEHHE HE MepeaeTcs MO HAClEeACTBY, a OCBAaUBACTCS KaXIbIM
MenBeneM 3aHoBO. J[mHa eBpormelickoro 6yporo menasens oosrano 1,25-2,0 M, macca ot 135 mo
250xr. I'ycTol MenBEXKUN MEX C UyThb JKEITOBATBIM OTTEHKOM OTJIMYHO CIMBAETCS C 3aCHE)KEHHOMN
MECTHOCTBIO U COCTOUT M3 IJIOTHO IO MOJAIIEPCTKA U JUIMHHBIX OcTei. Bypblil MenBenb 04eHb XO-
pomio BoopyxkeH. CHIBHO pa3BUTbIE Jamnbl (OCOOCHHO TepeaHHe) OOpaMiIeHbl UIMHHBIMU
CEpIOBUAHBIMU KOTTAMU. MOIIHBIA ynap Janbl COCOOEH MepeIoMUTh MO3BOHOYHHMK B3POCIIOTO
YeJI0BeKa, a BBIPBATh pedpa WU NepeIoOMUTh Yepen O0JIbIIOMY KUBOTHOMY JIJIsl HETO HE COCTaBJIs-
€T HMKaKoro Tpynaa. bypblii MeaBenb — TIOOUTENs HOUHOTO BPEMEHHU U CyMepeK, a IOTOMY JTHEM
BCTPETHUThH €r0 TPYHO, Pa3Be TOJBKO B JOXKIIMBOE BpeMs. [t 3MMOBKH, 4TOOBI cienaTh cebe Oep-
JIoTy, MeJIBeIb YXOUT Ii1y0ske B Jiec. M3HyTpu Oeprora o0ycTpanBaeTcs O4€Hb THIATEIBLHO — 3BEPh
BBICTWJIAET JTHO MXOM, BETKaMM C XBOEH, ITydKaMM CyXoO#l TpaBbl. bepioru pacnosararorcst Ha He-
00JIBIIMX OCTPOBAX CPEId MOXOBBIX 00JIOT, cpenu OypernoMa WM MIIOTHOTO MeJKoyiechs. Measean
YCTPauBaIOT MX IOl BBIBOPOTAMHU M KOJIOJIAMH, TI0J] KOPHAMHU OOJBIINX KEAPOB U ejeil. B ropHbIx
MECTHOCTSIX MEJIBEJIM YCTPaUBAIOTCS B 3eMJISTHBIX OepIiorax, KOTOpbIE PACIIONOKEHBI B PACIIEINHAX
CKaJl, HETJIyOOKHUX MeIepax, yriayOJeHUsIX M0 KaMHSIMU.

B crisiuky Bmagaer mpuMepHO ¢ HOSIOps, a €CliM OCEHBb BBIAAJIACh TEIIOHN, TO B Aekadpe. Crst
MeEIBEAN BCIO 3UMY, a 3T0 — okoj0 200 nHeit. Ha KonbckoM mosyocTpoBE OHM CHST JOJIBIIE BCE-
ro, MIOYTH JI0 ampesis. DTO U MOHATHO, BEJh TaM OYE€Hb X0J0/1HO. A BOT Ha KaBkase Oypsiii MeIBEIb
00JpCTBYET BECH T'OI.

[Tepuon pasmHOkeHust OypbIX MeABeIeH - Maii-uioHb. B 3TO BpeMs camilbl OypHO BBISICHSIOT OT-
HomeHusa. ChopMuUpoBaBILAsCS Mapa JSPKUTCS BMECTE OKOJIO Mecslia, PUYeM, €CIH MOSBIIACTCS
HOBBII IIPETEH/CHT, €r0 OTTOHSET HE TOJBKO CaMell, HO U caMKa. /[MIIJIONIHOE YMCI0 XPOMOCOM
Oyporo menBens 74. B sHBape B 6epiiore MeABeIUIbI IPUHOCAT OT 1 10 4 MeJBexaT, KOTOphIE Be-
cat Becero 500 r. ['masa y MenBekat OTKpbIBarOTCs yepe3 Mecdl. Yepes 2-3 mecsia MaIbIIIH BbIXO-
1T HapyKy. K MOMeHTy BbIxoAa U3 Gepsoru oHM BecsAT OT 3 70 7 K. MaTh KOPMUT JIETeHBIIIEH /10
nosyrona. Ho yxe B 3-Mecs/dHOM BO3pacTe MOJIOABIE 3BEpATa HAYMHAKOT MOEAATh PACTUTEIIbHBIC
KopMa, nojpaxas MeJBeIULIE.
Bechb nepBbIif ros JKU3HM MeJBeXaTa OCTAlOTCS ¢ MaTepblo, MPOBOJS ¢ Hel B Oepiore emé oaHy
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3uMy. B 3-4 nerHem Bo3pacTe MOJOJbIE MEIBEIU CTAaHOBATCS IOJOBO3PEIBIMU, HO IOJHOTO
paciBeTa JOCTUTraloT JIMIIb B Bo3pacte 8-10 Jser.
[Ipo10mKUTENBHOCTD XKU3HA B NTpupoJie 0Koso 30 JeT, B HEBOJIE OHU JOKUBAKOT 10 45-50 mer.

IIpakTnyeckas padora Ne 12.
IIpucnoco0/ieHUe OPraHu3MoOB K Pa3sHbIM CpeAaM 00MTaHUs

Henab: HAyyuThCS BBISABIATH YEPThl MPHUCIOCOOICHHOCTH OPraHU3MOB K cCpele OOUTaHuS U
YCTaHABJIMBATh €€ OTHOCUTEIIbHBINA XapaKTep.

3Hamp: MEXaHU3M BO3ZHUKHOBEHHUS MPHUCTIIOCOOICHH K cpeie 0OUTaHusl.

yMembp: BBISBIATH U OOBSICHATH MEXaHHU3M MPUCTIOCOOJICHUH K Cpeie OOMTaHMS.

OcHoBHble ncTounuku: benses [1.K. buonorus 11 xi. (6a3oBsriii ypoens). ®ITY. M.: Ilpocsemie-
uHue, 2021 r. DOV

OGopynoBaHue: MPe3eHTAWs ¥ HHCTPYKTHBHAs KapTouka, repbapHble 06pasupl pacTeHU,
KOMHaTHbI€ paCTeHWA.

Xon padoTsI:

Baganue 1. PaccMoTpuTe repbapHble pacTeHUs U PUCYHKU XUBOTHbLIX . Onpegenute
cpeay 0bUTaHMS KaXAoro 13 obpasuos. OnuwnTe YepTbl MPUCMOCOBNEHHOCTU K
yCNnoBUAM cpefbl 0buTaHusA. PesynbTaTbl opopMmTe B BUAE TabANLbI.

Aoxaeeoi yepes u ero ABMMEHME
8 Nouse.

Ha3BaHue Cpega

YepTbl NpMCNoco61eHHOCTU K YC/IOBUSM Cpeabl
BMAA o0buTaHUA P P y PeA

HazemMHO-BO3-
AyLiHas

KpoTt

Mnockas q>opma TeNa, HeENoABM>XHOE coegnHEeHNE ros1oBbl, Ty-
J1I0BMLLA, XBOCTAa, OpraHbl nepeaBr>XXeHud — njiaBHUKN.

Ha OCHOBAHUU 3HaHI/II71 (0] JIBI/I)KYHII/IX CHUJIax 3BOJIFOIINA 06’I)$ICHI/IT€ MEXAaHHN3M BO3HUKHOBCHMUSI HpI/I-
CIIOCOOJICHUH U 3aIUIIINTE O0LIHI1 BLIBO/I.

KOHTpOJ’IbeIe BOMPOChHI .

OTBeThTE Ha BOIPOCHI

1 Kakve npenmMyLLecTBa NOAYYUIN OPraHU3Mbl B CBA3K C NpuobpeTeHnem onpejesneH-
HbIX BaMW

XapaKTepHbIX MPU3HAKOB NMPUCNOCO6AeHHOCT?
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2 MNpuBeauTe AOKa3aTeNbCTBAa OTHOCUTENIbHOM MPUCMOCOBAEHHOCTU K YCIOBUSAM Cpesbl
(Ha Nnpumepe

npeacrasuTeneil BblIAAHHOW BaM KapTOUKM)

3.CooTHecuTe NpUBEIEHHBIE TPUMEPHI IPUCTIOCOOIEHUH € UX XapaKTepOM

dopma Tesa nmaaoyHUKa [Ipenynpexaaromas okpacka

[IpucnocoOuTenbHOE OBEIEHUE

Oxkpacka mepcT 0e10ro MeaBeast 1. TlokpoBuTenbCTBEHHAs OKpacKa
Okxkpacka xxupada 2. MackupoBka
Oxpacka mmens 3. Mumukpus

4.

5.

1

2

3

4

5. Oxpacka 00Kbell KOPOBKH

6. Slpxue msATHA y T'yCEHHUIL

7. CtpoeHue 1BETKa OpXUIEH

8. Buennuii Bug MyXu-Kypyaiaku
9. ®opma BeTouHoro Ooromosna
10. IToBenenue xxyka-6oMmoapaup

IIpakTnueckas padora Ne 13.
AHaJIM3 TUIOTE3 MPOUCXOKICHHS YeJ0BeKa.

esib: MO3HAKOMUTHCS C PA3TUYHBIMK TUIIOTE3aMH TPOUCXOKICHUS YeTIOBEKa, Ha TIPUMEPE OCHOB-
HBIX TUTNIOTE3 BBIPAOOTATh HABBIKM KPUTHUYECKOTO aHAIIM3a HAYYHBIX (DAKTOB, CBUAETEIHCTBYIOIINUX
3a WX MIPOTUB OIPECIICHHBIX TUIIOTES.

OcHoBHble ncTounuku: benses J1.K. buonorus 11 . (6a3oBsriii ypoens). ®ITY. M.: IIpocsemie-
Hue, 2021 r. DOY

OOopynoBaHme: Npe3eHTaMs U UHCTPYKTUBHAS KApTOUKa.

Xoa padoThi:
3ananue 1. OTBeThTE HAa BONPOCH! (YCTHO).
1 Yro Takoe aHTponorexnes?
2 Kakue runoresbl IpOUCXO0KICHHS YeI0BeKa Bbl 3HaeTe?
3ananue 2. [IpounTaiite TeKcT «I UMOTE3BI MPOUCXOKICHUS YEIIOBEKa» U 3aIOJIHUTE TaOIUILy.

«I'unore3pl NPOUCXOXKIECHUS YETIOBEKA

Bormpoc o mpoucxoxaeHnn 4yenoBeka Bcerja npuBiiekall K ceOe BHMMaHue rojeil. Eie B
JpeBHUE BPEeMEHA HaIIM JaJieKue MpeIKU, BbIOUpast cebe TOTEMBI - CBSILEHHBIX )KUBOTHBIX, MOYH-
TalM WX KaK CBOMX MpapojuTesiedl M FOpAWIUCh UMH. Y MHOTHMX IUIeMeH AQpPUKH CYIIECTBYIOT
IpeJaHus O MPOUCXOKACHNUH YEIOBEKA OT 00€3bsIH.

JlpeBHErpeuecKuil MBICIUTENb APHCTOTENb, Pa3feiisisd >KUBOTHBIX Ha OECKPOBHBIX H
MMEIOIIUX KPOBb, OTHOCWII YeJIOBEKAa KO BTOPOIl j rpymIe U CTaBUI €ro psaoM ¢ odeszbsHamu. OH
nucan: «YenoBek - pasyMHelIIee )KUBOTHOE HE TOTOMY, UTO UMEET PyKH, @ IOTOMY U UMEET PYKH,
YTO OH Pa3yMHEHIIIEE CYLIECTBO.

K. JIunneii, Oyaydn KpealroHHUCTOM, B CBOCH KiIacCHU(UKAIIMU KUBBIX OPTraHU3MOB MTOME-
CTWJI YEJIOBEKA B OJUH s C IPUMATaMM, IOTOMY YTO CUMTAJ] UX OYEHb CXOKHUMU I10 CTPOEHMIO. B
SIOXY TOCIIOJICTBA XPUCTHAHCTBA 3TO OBLI OYEHb CMENbIM IIar, HeciaydaiiHo Tpyn JIuHHes Ha
noiroe BpeMs Obul 3amperieH Batukanom. PaspabaTteiBas OMHapHYI0 HOMEHKIATYpY, JIMHHEH BbI-
nemit But Homo Sapiens (YenmoBek pasyMHBIN) U pa3aeiiiil €r0 Ha YEThIPE Pachl.

B Poccun yOexxJeHHBIM CTOPOHHMKOM MJEH O POJICTBE YEJIOBEKA C KMBOTHBIMH ObUI W3-
BecTHBIM mucatenb U ¢unocodp A. H. Pagumen (1749-1802). PaguieB ykas3piBasl HE TOJBKO Ha
CXOZCTBO, OH TAaK)K€ IIOJYEPKHUBAJI U OTIMYMSI YEIOBEKA, KOTOPBIE, 110 €0 MHEHHIO, B OCHOBHOM 3a-
KIIFOYQJIUCh B CTPOEHUH PYKHU M OOJIBLIOTO Majiblia.

Cozparenp nepsoii sBommoniioHHoN Teopun 7K.-b. Jlamapk B Hauase XIX B. U3710KWI CBOIO
TEOPHIO TIPOUCXOXKIEHUS 4enoBeka. OH TOBOPHII, YTO HEKMHA «UYETBEPOPYKHI» MPETOK YeIOBEKa
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«yTpaTW NPUBBIUKY» Ja3UTh IO JIEPEBBSIM, HO MPUOOPEI APYTYIO - IEPEeIBUTAThCS HA JIBYX HOTax.
Byayun cTOpoHHUKOM HJlen 00 YIpakHEHUU M HEYNPaXHEHUH OpraHoB, Jlamapk yTBepkaa, 4To
HOBBIE OTPEOHOCTH MpEJIKa YeJIOBEKa POXKIaIH YCUIIUS, KOTOPbIE U3MEHSUIN CTPOCHHE OPTaHOB U
yacTeil Tena OyayIero 4eaoBeka, a *KU3Hb B MHOTOUYHMCIICHHBIX CTasX TpeOoBaja 6osiee COBEpILEH -
HBIX CPEJCTB OOIICHHUS.

Kpynseiimmum coObITHEM B WUCTOPUU PAa3BUTHS B3TJSAOB HA MPOUCXOXKICHHE YEIOBEKa
ctano nosiinenne TpyaoB Y. JlapBuna «l[IpoucxoxaeHue denoBeka u mojgoBoi otdéop» (1871) u
«O BBIpaXCHUH SMOIIMN y YeNIOBeKa M KUBOTHBIX» (1872). lapBuH OBLIT yBEpEH, UTO 3aKOHBI pa3-
BUTHUS MUpPa IPUMEHUMBI U K YEJIOBEKY. Y UE€HBIH NMOCTaBWII 3a/1a4y J0Ka3aTh, YTO OCHOBHbIE JABIKY -
[IUE CUJIBI IBOJIIOIUY, ICUCTBYS HA MPEIKOB YEIIOBEKA, BHI3bIBAIM Y HUX BO3HMKHOBEHHE aJlarTa-
IUH K YCJIOBUSIM OKpYy»Karomiel cpenbl. CpaBHUBas CTpOEHHUE Tella YeJIOBEKa U BBICHIMX O0€3bsH,
OCOOCHHOCTH 3apOJIBIIIEBOTO PA3BUTHUA M W3y4Yasl PyJUMEHTapHbIC OpraHbl, J[apBUH TOKa3bIBAT
MIPOUCXOXKICHNE YesloBeKa OT HU3MmHuX (GopM. OH nmpuaBai 00blI0e 3HaUEHUE €CTECTBEHHOMY OT-
00py HE TOIBKO TT0 MOPGHOPUZNOIOTUYECKUM MPU3HAKAM, HO U YMCTBEHHBIM M HPABCTBEHHBIM Ka-
yectBaM.[Ipapoaunoit yenosedyecTBa JlapBuH cuntan apeBHo0 Adpuky. OgHako B CBOeH TEOpUH
BEITUKUI HATYPATUCT HE 3aTPOHYJ MPOOIeMy COLMATBHON CYITHOCTH YeIOBEKa U HE OLICHUI POJb
TpyJa Kak (hakTopa 3BOJIOIHH.

OrpoMHoOe 3HaYeHHE TPYAA O MPOUCXOXKICHUH YeloBeka Obu10 000cHOBaHO puinocopom P.
JHreabcoM B padbote «Poib Tpya B mporecce npeBpaiieHus 00e3bsHbI B ueraoBeka». Kpome tpyaa
DHrenbc o0paTui BHUMaHKE Ha Apyrue (akTopbl aHTPOIIOTeHE3a: peydb, KU3Hb B 00IIECTBE.

CoBpemeHHas Teopusi POUCXOKICHUS YeJIOBEKa OMUPAETCS B OCHOBHOM Ha JAaHHBIE CpaB-
HUTEJIBHON aHAaTOMHH, (PU3HUOIIOTUU M AMOPHUOIIOTHH, a TAKXKE HA PE3yJIbTAThl UCCIICOBAHUS WUC-
KOMaeMBbIX 0CTaTKOB, OJTHUM U3 €€ BaXKHEHUIINX MOJIO0XKEHUH SBJIseTCS MpU3HAHUE NapajuIeTbHOCTH
ABOJIIOIIMHU BHICIICH HEPBHOU JESITETLHOCTH U MOP(HOIOTUIECKUX MTPU3HAKOB.

3amoaHuTe Ta6HI/II_IV.

®.U. yyeHoro

B3riaae! Ha agTponorexes
win punocoda P

ApHUCTOTEIb

K.JIunaen

A. Panumen

K.b.JIamapk.

Y./lapBuH.

®. DHrensc

3. Cnenaiite BBIBOJI O TOM, KaKasi TEOPHsI IPOUCXOKCHHS YeI0BeKa rOCIOACTBYET B HACTOSIIIEE
BpeMs, I0YeMy; Kakue (pakTopbl MOBJIMSIIA Ha SBOJIIOLUIO YeIOBeKa?
4. Kako# runoTe3bl puaepxKuBaeTech JudHO Bbl? [Touemy?

KOHTpOJIbHI)Ie BOIIPOCHI.
BaﬂaHI/Ie. CormocTaBbTe (1)8.MI/IJ'II/IIO YYCHOI'O U B3I HAa aHTPOIIOTCHES

Damunsi Y4eHOro B3rusigbl Ha aHTPoONOreHe3
1. Apucrotens a) Ilucan «Tpyx co3nan caMoro 4eaoBeKay
2. Kapn JIlunnei 0) BmnepBbie BEIABUHYI U0, YTO YETIOBEK — «POJICTBEHHHUK YKH-
3. XKan batucr Jlamapk BOTHBIX», BBISIBUJI PA3JIMYUS MEX]y YEIIOBEKOM U KHBOTHBIMU
4. Yapnb3 [lapBun B) IloMecTun yenoBeka HapsiLy € BHICIIMMHU U HU3LIUMH 00€3bsi-
5.®@punpux JHrenbe HaMU B OAVH OTPsiJ] — IPUMATBI

r) OnwuceiBajg NPOUCXOXKICHUE YEIOBEKa: UCXOTHBIN MPEIOK ve-
JIOBEKa «YETBEPOPYKOE» CYLIECTBO, KOTOPOE CIyCTUIOCH HA
3eMJTI0 U IOCTENEHHO CTPEMSICh K COBEPILIEHCTBY MpeBpa-
THJIOCH B JIBYPYKOE CYIIIECTBO, CIIOCOOHOE K MPSIMOXO0KJICHHIO
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n)  Jlokazan Ha hakTax OIM3KOE POACTBO YEJIOBEKA C aHTPOIJaMH,
yKa3aB Ha POJIb COLMAIBHBIX (haKTOPOB

IIpakTnueckas padora Ne 14.

CocraByeHnune cxem nepeaavyu BeeCTB M JHEPIruu 1o uensM nurTaHnnusd
Hesb: cpopMupoBaTh 3HAHUS O LEMAX U CETAX MUTAHUS, HAYYUTHCS COCTABIATH CXEMBI NEepeaay

BE- LIECTB U SHEPTHUH.

Oobo- PYOBaHHe: PUCYHKH pAa3JIMYHBIX OHOLIEHO30B, TaOJIUIBL,

CXEMBI MUILEBBIX IIeTIel B pa3HbIX KOCHCTEMAaX.

Xoxa padoThbI

3ana- Hue 1. U3yunTe kpaTKue TeopeTnyeckmne cBeeHHUA

IIu- meBas (mpoguueckan) yenv —psn B3aUMOOTHOLICHUN

MEXTY rpyniamMy OpraHu3MoB (PacTeHUH,)KUBOTHBIX, [PUOOB U MHK-
POOPraHU3MOB) MPU KOTOPOM IPOUCXOJIUT MEPEHOC IHEPTUU

nyTéM NOeJaHus OJJTHUX 0co0el IpyruMu.

Opranu3Mbl MOCIEAYIONIEr0 3B€HA MOEAAI0T OPraHU3Mbl IPEIBIIYIIEro 3B€Ha, U TaKUM 00pazom
OCYILECTBIISAETCS LIEMHOM MTEPEHOC DHEPIUH U BEIIECTBA, JIEKAIIMNA B OCHOBE KPYroBOPOTA BEILECTB
B mpupone. Ilpu kaxaoM mepeHoce OT 3BeHAa K 3BeHy Tepsercs Oosbimas yacte (g0 80—
90 %) noTeHNMaIbHON SHEPIUM, paccenBarolieiics B Buje Temaa. [1o 3ol mpuyuHe Yuciio 3B€HbEB
(BM10B) B 1IeNM MUTAaHUS OTPAHUYEHO U HE MPEBBIIIAET 00BIYHO 4-5.

MNuweBkIe Lenn pazaensloTca Ha ABa Tuna:
= MacT6uHaA NUiLeBan Uens (Uenb BoledaHnA)

3ananue Ne 2. Vcnionb3ys puCyHOK, COCTaBbTE JIBE LIETIH MUTAHHUS.

3aganue 3. V3 npeanokeHHOro CMCcKa KUBbIX OPraHU3MOB COCTaBb LIENH MUTAaHUS:

TpaBa, SITOHBIN KyCTapHHUK, MyXa, CUHUIIA, JIATYIIKA, YK, 351, BOJIK, OaKTEepUU THUEHUS, KOMap,
Ky3HEYHK.

3aganue 4. 1. PaccMoTpuTe pUCyHOK, IIPEICTaBICHHBIN HIDKE.
Pacnpenenure HOMepa, KOTOPHIMU 0003HAYEHBI OPraHU3MBI:

1) B COOTBCTCTBUU C NMPHUHAIJICIKHOCTBIO OpraHn3Ma K COOTBETCTBYIOILICMY TpO(i)I/I‘ICCKOMy YPOB-
HIO:

MIPOJTYLIEHTHI -
KOHCYMCHTBI —

peayLIeHTHI —

2) B COOTBETCTBHH C OMOJIOTHYECKOHN POJTBIO OPTaHU3MOB B COOOIIIECTRE:

Keptna - XUIIHUK -

Sananne Ne 5. CpaBHI/ITe ABC IICTIN ITUTAHUSA, OTIPCACIINTC YCPThI CXOACTBA U pa3JINYHs.

1. Knesep - Kponuk - BOJK

40



2. PacTtutenbHBIN oma — JOKIEBOM YepBb — UEPHBIN APO31 — SCTPEO - MepeneasITHUK

3aganue Ne 6. 3anumire BHIBO/.

IIpakTnueckas padora Ne 15.
CpaBHUTeJbHOE ONIMCAHNE PUPOJIHONA M AaTPOIKOCHCTEMBI.

Ilesib: HAyYNUTHCS COCTABIIATH OMMCAHUE IPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM, BBISBIIATH Yep-
TBI CXO/ICTBA M PA3JINYHSI €CTECTBEHHBIX U MCKYCCTBEHHBIX DKOCHUCTEM.

OcnoBubie ucrounuku: benses [I.K. buonorus 11 k. (6a3oBeiit yposens). @ITY. M.: [Ipocsermie-
aHue, 2021 r. DOV

ObopynoBaHmne: KapTOUKHU-3aJaHUSI.

Xoa pabdorbr:

1. IIpounTtats TekcT «ArpoueHo3sl» Ha cTp. 334-335.

2. 3anonaHuTth Tabunny « CpaBHEHUE NPUPOJHBIX U HCKYCCTBEHHBIX IKOCHCTEM»

IIpu3Haku cpaBHEHUS [IpuponHas skocucrema ArporeHos
(tyT) (xapTodenpHOe o)
1. CnocoOsl perymisiiuuu
2. BwupgoBoe pazHooOpa3zue
3. Twum otbopa
4. VICTOYHMKM 3HEPTUU U UX HCIIOJIb30Ba-
HHE

5. IIpomyKTUBHOCTH

6. KpyroBopoT BeliecTB U 3HEPrUu

7. CreneHb yCTOWYUBOCTH IKOCUCTEMBI

3.Cnesnatb BBIBOJ O Mepax, HEOOXOIUMBIX JUISI CO3JaHUsl YCTOMYUBBIX MCKYCCTBEHHBIX IKOCH-
CTEM.

KOHTpOJIBHLIe BOIIPOCHI.

1. OCHOBHBIM UCTOYHUKOM 3HEPTUHU AJI arPO3KOCHUCTEM SIBIISIIOTCS
A) MHUHEepanbHbIe YI00peHUs

b) conneunsle nyun

B) oprannueckue yaoopenus?

I') mouBeHHbIE BOIBI

2. Ilouemy none, 3aceIHHOE KyJIbTYPHBIMU PACTEHUSAMHU, HEJIb3sl CYUTATh IPUPOAHON SKOCHCTEMOMN
A) OTCYTCTBYIOT LI€IIU UTAHUS

b) He mporcxoIuT KpyroBOopoT BELECTB

B) xpome cosHeuHOM NCTI0Ib3yeTCs TOTIOJIHUTENbHAs SHEPT sl

I') pacTeHus He pacnoyiaratroTcsi B IpOCTPAHCTBE sIpyCcaMu

3. B uem nposiBisieTcst CXOACTBO MJIAHTALMM CaXapHOI CBEKJIbI M 3KOCHUCTEMBI JIyra
A) UMEIOT HE3aMKHYTBII KPYyTOBOPOT BEILIECTB

b) nns HuxX xapakTepHa HeOOJbINAs AJIMHA Leneld TUTaHus

B) B HUX OTCYTCTBYIOT BTOPHUHBIE KOHCYMEHTHI (XUIIHUKH )

I') uMeroT NHIEeBkIE LU U CETH
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4. ATpolIeHO3 CYUTAIOT UCKYCCTBEHHOM 9KOCUCTEMOM, TaK KaK OH
A) CyIecTByeT TOJIBKO 3a CUET SHEPTHH COJTHEYHOT'O CBETA

b) He MmoxeT cymiecTBOBaTH 6€3 TOMOTHUTENBEHOM SHEPTUU

B) cocTout U3 npoaynieHTOB, KOHCYMEHTOB U PEIYIIEHTOB

I') He BKITIOYaeT KOHCYMEHTOB U PEAYLIEHTOB

5. bonbliryro poJib B MOBBIIIEHUH MPOTyKTUBHOCTH arpO3KOCHUCTEM UTPaeT
A) IpeBBIIIICHUE HOPMBI BBICEBA CEMSIH

b) BBenenue ceBoobOpOTa HA MOJISIX

B) BeIpamnBanue pacTeHHii OHOTO BUAA

I') yBesnnueHue niomaau arporeHosa

6. ATpOoIIeHO3bI XapaKTEePU3YyIOTCS

A) TOMUHUPOBAHUEM MOHOKYJIBTYPbI

b) ymeHblIeHHEM YHCIEHHOCTH BpeauTeneit

B) paznooOpasuem BXOISAIIMX B HUX BUJOB OPraHU3MOB

I') ymeHblIEHHEM KOHKYPEHTOCIIOCOOHOCTH KYJIbTYPHBIX PACTEHUN
7. Ilpy yHUYTOXXKEHUH STOXUMHUKATaMU HACEKOMBIX-BPEIUTENICH HHOT]a HA0II0JaeTCsl UX MAaCCOBOE
pa3MHOXKEHHUE, TaK Kak

A) yBenM4MBaETCSA YMCIEHHOCTh XUIIHBIX MTHII

b) yckopsieTcst pocT cenbCKOX035HCTBEHHBIX PACTCHUM

B) yauuTO)ar0TCsa UX €CTeCTBEHHbIE Bparu

I') yMeHbIIaeTCs YMCICHHOCTD KYJIBTYPHBIX PACTEHHUH

8. ArposkocucTeMa, B CpPaBHEHHH C €CTECTBEHHOM SKOCUCTEMOM, MEHEE YCTOWYMBA, TaK KakK
A) OHa COCTOUT M3 OOJIBIIIOTO Pa3HOOOPa3Us BUIOB

b) B Hell 3aMKHYTBIN KPYTOBOPOT BEIIECTB U YHEPTUU

B) npoxytienTs! B Helt yeBauBaroT 3Hepruto CosHia

I') oHa MMeeT KOPOTKUE MUIIEBbIE LIETTH

IIpakTnueckas padora Ne 16.

Pelenue 7K0J10ru4ecKux 3agad
Heab: 3aKpenuTh yMEHHS 110 COCTABJICHUIO CXEM MyTel MepeHoca YSHEPTUU B DKOCUCTEME U BBISIB-
JISITh B3aUMOCBSI3H OPTraHU3MOB B 9KOCHCTEME, aHAJTU3UPOBATh CXEMY JCHCTBHS SKOJIOTHIECKOTO
(dakTopa, 000CHOBHIBATH BOSHUKHOBEHHE YCTOWYMBOM CUCTEMBI MTUIIEBHIX LI€TIeH B IpUpOIe, Ha-
YVYHUTHCS PEIIaTh MPOCTCHINTNE SKOJIOTHICCKUE 3a/1a4H.
OcnoBubie ucrounuku: benses [I.K. buonorus 11 k. (6a3oBe1it yposens). @ITY. M.: [Ipocserie-
Hue, 2021 r. DDY

OobopynoBanue: KapTOUKU-3aJaHUA.

Xon paGoTsI:

3amganue 1. OTBEeTHTE HA BOMPOCHI (YCTHO).

TBopueckne 3K0JI0rHYeCKHE 3a1a491

1. B omHOM U3 KaHAJACKUX 3aMTOBETHUKOB YHUUYTOKUIIU BCEX BOJIKOB, UTOOBI JOOUTHCS YBEITUUCHUS
ctana oneHeil. Kak BbI mymaere: ynajaoch i TakuM 00pazom aocTuub 1enu? CBoi OTBET 00BICHU-
Te.
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2. TetepeBa ®KUBYT Ha Oepesax, MUTasICh OEPE30BBIMU CepekKaMH. 3UMOM, KOTJJa HACTYIHUT Bevep,
TeTepeBa MaJaroT KaMHEM ¢ Oepe3 B CHET M OCTAIOTCS TaM JI0 yTpa. 3aueM MTHUIlbI TalaloT C JepeBa
B cHer?

3. Kak u3BeCTHO, KyKyllIKa HE BbET THE3/1a U HE BBICHIKMBAET NITEHLOB. UTO 3aCTaBiIsIET KYKYLIKY
OpocaTb CBOUX JIeTeH?

4. OnHax 1Bl 1 YBHUJICN CTPAHHOE 3pEJMILE: 110 MypaBeHHHUKY npbiran apo3a. OH pasrpedan Bepx
MYpPaBBUHOM Ky4H, HO HE KJI€BaJl MypaBbeB. J[po3/1 BBITSAHYJI KpbUlbs U Tak cuiesn MUHYT 10. [1o3xe
Ha 3TO MECTO IIpUJIeTeNIa COMKa, IIOTOM CKBOpEL, ITOTOM Tpscory3ka. Ilouemy ensa v He 1OJI0BUHA
BCEX MECTHBIX IITUIL IPUJIETAET HA MypPaBEHHHUK?

Pacyernble dK0JI0rH4YecKHe 3212494

3aganne 2. Pemure 3agaun

1.Ha ocHOBaHuU npaBuiIa 3KOJOTUYECKON MUPAMMJIBI ONIPEIEINTE, CKOJIBKO HY’KHO IIJIAHKTOHA, YTO
Obl B MOpe BbIpoc 0/11H Aenb(uH Maccoit 300 Kr, eciu Lenb TUTaHUs UMEeT BUA: IJIAHKTOH, He-
XMITHBIE PBIOBI, XUIIHBIE PHIObI, ACTb(OUH.

AnropuT™ penieHus-paccyxaeHus: JenbQuH, MuTasch XUITHBIMUA PHIOAMH, HAKOIIIII B CBOEM TeJie
TotbKO 10% OT 00111e#t Macchl Ui, 3Hast, 4To oH Becut 300 Kr, COCTaBUM TIPOIIOPIIHIO.

300xr — 10%,

X —100%.

Haiinem uemy pasen X. X=3000 kr. (XuIiHble ppIObI) DTOT BeC cocTaBisieT ToabKO 10% OT Macchbl
HEXMIIHBIX PbIO, KOTOPOW OHM NMUTaNHCh. CHOBA COCTaBUM MPOIOPIHUIO

3000kr — 10%

X —100%

X=30 000 kr(macca HEXHIIHBIX PHIO)

CKOJIBKO K€ UM TIPHUIIIOCH CHECTh TUTAHKTOHA, JIJIsl TOTO YTOOBI UMETh Takoi Bec? CocTaBUM Ipo-
MIOPLIUIO

30 000kr.- 10%

X =100%

X =300 000kr

Otset: /st Toro uro Ob1 Beipoc AenbhuH Maccoi 300 kr Heobxoaumo 300 000KT MmIaHKTOHA

2. 3Hast mpaBUJIO JAECSITH MPOLIEHTOB, PACCUUTANTE, CKOJIBKO HYKHO TPaBbl, UTOOBI BBIPOC OJINH
opeJ BecoM 5 KT (THUIeBas Lenb: TpaBa — 3asil — opeli). Y CIOBHO IPUHUMANTE, YTO Ha KaXA0M
Tpo(rueckoM ypoBHE BCer/a MOeIal0TCs TOIBKO MPEICTaBUTENN MPEbIIYIIEro yPOBHSI.

3. Hacexomosiubie ntuisl Becom 10 — 30 r (cuauia, BopoOei, 1a30peBKa, OBCSIHKA, 350K U Ap.)
CheNIal0T HACEKOMBIX 3a JieHb 10 30 % oT coOcTBeHHOM Macchl. OmnpenenuTe, CKOIbKO HACEKOMBIX
3a 0gHO NeTo checT cuauIla Maccor 20 1?7 CKOIBKO HACEKOMEBIX 3a OJHO JIETO CheCT OBCSHKA
maccoi 30 r?

4. O3HaKOMMBIIKNCH C TEKCTOM, OTBETHTE Ha MOCTaBJICHHBIN BOIIPOC.

KpOKOJII/IJ'IBI 00OHTAIOT B IMPECHOBOJHBIX HCTOYHHKAX. OHH ABIAIOTCSA aKTHUBHBIMHU XUIIHUKaMHU. Ku-
BYT B JKapKOM KJIMMAaTe M MCMOJIb3YIOT BOJY JUISl OXJIAXKIEHUS, MOCKOJIbKY HE BBIHOCSAT MEPErpeBa.
HaubGonee GmaronpusitHas Temneparypa 32-35 rpaaycoB. Y B3pOCIBIX KPOKOJIUIIOB €CTECTBEHHBIX
BparoB HET, HO MHOTHE >KMBOTHBIC, OCOOCHHO BapaHbl, Yepermaxu OXOTHO MOEAIOT SHIla U MO-
JIOJIBIX KPOKOIUJIOB.

OTBeThTE Ha BOIPOC: KaK JOHKHBI U3MEHHUTHCS dKOJIOTUYeCKUe (PaKTOpwl (abuomuueckue, buomu-
yeckue, aHMpono2eHHwvie), YToObl YUCICHHOCTh KPOKOJAUIIOB YMEHBIIINIIACh?
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KoHTpoJibHBIE BONPOCHI.

3aoaual.

Komapsl pacripoctpanensl moBceMecTHO. OCHOBHas cpena OOMTaHHS - TOPOICKAs MECTHOCTD.
Oco0eHHO pacmpoCTpaHEHbI B MECTaX C MOBBIIICHHON BIaXXHOCTHI0. Pa3MHOKEHUE HACTYIIAET B
KOHIIe Mas - Havayie uioHsA. CaMKa OTKJIAJbIBACT SIMIa B TEIUIYIO CTOSYYIO Boay. Komapsl sB-
JISIOTCS MUIIEH A1 OOJBIIMHCTBA MTHII.

[Ipeanonoxxure, Kak TOHKHBI U3MEHHUTHCS IKOJIOTHUUECKHE (PaKTOpPbI (abuomuueckue, buomude-
CKUe, aHmponozeHHbvie), 4TOObI MPOU30III0 YMEHBIICHHE YUCICHHOCTH KOMapoB?

3aoaua?.

HBy‘-II/ITC (bpaFMGHT 9KOCUCTCMBI ITYCTBIHU, HpeZ[CTaBJ'ICHHHﬁ Ha pUCYHKEC, U BBIIIOJIHUTEC 3a1aHUA.

@ [1ycTbIHHBIIA BOPOH

Cai(cayﬂ

" ITyCTBIHHBIR
3MaKH

QI G
Mypam,u @ thopnnon @prmomﬂomca apaH @

CocTaBbTe NMHUMIEBYIO IIETIb U3 Ye€THIPEX OPTaHW3MOB, B KOTOPYIO BXOJHUT TYIIKAHYWK, HAUMHAS C TPOJTY-
IIEHTOB. B 0TBeTE 3amummTe MOCIeI0BaTEIIEHOCTL OYKB.

[ 2.
> >

Y

3aoauas.
Opna pbICh ChedaeT B CyTKH S Kr nuiu. Kakoe MakcuMaabHOE KOJIMUECTBO PhICEH BHIKUBET B
necy ¢ 6uomaccoit 10950 ToHH B roa, eciau KoiaudecTBo qoctynHoi mumim 0,1%.

3aoauad.
Bec xaxaoro u3 AByX HOBOPOXICHHBIX JACTEHBIIIEH JeTyuel MbIK cocTaBiseT 1 r. 3a mecsiy
BBIKAPMJIMBAHUS JICTEHBIIIEH MOJIOKOM BEC Ka)XXJI0ro U3 HUX pocturaet 4,5 r. Kakyro maccy Ha-
CEKOMBIX JOJKHA MOTPEOUTh CaMKa 3a 3TO BpeMs, YTOObI BHIKOPMHUTH CBOE MOTOMCTBO. Uemy
paBHa Macca pacTEHUH, COXPAHSIONMIASCS 3a CUET UCTPEOICHUS CAMKOW PaCTUTEIBHOSIHBIX Ha-
CEKOMBIX?

3aoaual.

B onHOM 03€pe :KUBYT OKYHb, €pII, Kapach, lIyKa U IJI0TBA. B coceqHeM, U30JIMPOBAHHOM OT
MepPBOTO BOJ0EMA, OOMTACT OKYHb, IITyKa, Cy1aK, Jiel, T0TBa. CKOJbKO BHA0B H CKOJIBLKO 10-
nyJasiuuii HacensroT 06a Bogoéma? CBoit OTBET OOBSICHUTE
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