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1. IlosgscHUTEIBLHAA 3AIIMCKA

Hacrosmue Meronnyeckue yka3anus IpeIHa3HadeHbl sl 00y4aromuxcs, B KauecTBe Mpak-
TUYECKOT0 MOCOOMSI MpPH BBINOJIHEHUM J1a0OpAaTOPHBIX pabOT M NPAKTHUYECKUX 3aHITUH IO
nmporpamMme yueOHOW JucHuIUInHbl «buonorus» mo cneruanbHocTH 22.02.06 CBapouyHoe
NPOU3BOACTBO, BXOJSIIEH B cocTaB yKpynHEHHOM rpymnibl npodeccuit 22.00.00 TexnoJsiorun
MarepuagoB U 1o crneuraibHOCTH 23.02.01 Opranuszanusi nmepeBo30K M yNpaBJieHHe Ha
TpaHcnopTe(no BUAAM), BXOJAIIEH B cocTaB yKpynmHEHHOU rpymiibl npodeccuii 23.00.00 Tex-
HHMKA U TEXHOJOTHM HA3eMHOI'0 TPAHCIIOPTA

B cooTBercTBUM ¢ y4yeOHBIM IUIAHOM, Ha M3Y4YeHHE 00IIE00pa30BaTENbHON JUCIUTILTUHBI
«buonorus» orBonutcsa 103 yaca, U3 HUX Ha NPOBEACHUE MPAKTUYECKUX 3aHATUHN - 11 yacos,
Ha 1abopaTopHbIe paboTHI MpeTyCMOTpEHO -14ac.

HCHL JaHHBbIX MCTOANYCCKHNX y1(a3aHPII>iZ
— OKa3aHUC IMMOMOIIH CTYyACHTaM B BBIIIOJIHCHUU Ha60paTOpHBIX pa60T M MPAaKTUYCCKHUX 3a-
HATHIH T10 JUCHUITIINHEC
— CIoCcOOCTBOBATHL OCBOEHHIO 06HII/IX KOMHCTCHHI/II\/JIZ

[IpakTrueckue 3aHATHS U J1TAOOPAaTOPHBIC PAOOTHI MPOBOIATCS C LEJIBI0 CUCTEMATU3AINHA U
yrayOneHus 3HaHWM, TOMYUYEHHBIX MPU U3YyYEHUU AMCUUIUIMHBI, 3aKPETUIEHUE TEOPETHUUYECKUX
3HAHUH.

HpaKTI/I‘IeCKI/Ie 3aHATUA OPUCHTUPOBAHBI HA JOCTHKCHUEC CICAYIOIINUX ueﬂeﬁ:

— ocBoeHHe 3HaHMIi 0 Ouonornyeckux cucremax (Knerka, Opranusm, Buja, Dxocuctema);
poyin OMOJOTUYECKOW HAyKh B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUPA; O METOJaX HAyYHOTO MO3HAHUS;

— OBJAaJI€HHC YMCHUSAMHU 00OCHOBBIBATh MECTO U POJib OHOJIOrMYECKUX 3HAHUM B IIpaKTHu-
YeCcKoit JACATCIIBHOCTHU Jno;[eﬁ, B Pa3BUTHUU COBPCMCHHBIX TeXHOHOFHﬁ;

— Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTE/ICKTYAJbHBIX H TBOPYECKHX CIOCO0-
HOCTell o0ydJaromuxcs B Ipoliecce M3ydeHHs OMONOTMYECKHX SIBICHUH; BBIIAIOLINXCS
JOCTIPKEHHM OMOJIOTMH, BOLIEAIINX B OOIIEUEIIOBEUECKYIO KYJIbTYPY; CJIOKHBIX U MPO-
TUBOPEYMBBIX IIyTEH pa3BUTUSA COBPEMEHHBIX HAy4YHBIX B3IUIANOB, HACH, TEOpH,
KOHIIETIUH, TUIoTe3 (0 CYIIHOCTU U MPOUCXOKICHNUHN KHU3HH, YEJIOBEKa) B X0/1€ paboThI
C pa3IMYHBIMU UCTOYHUKAMU UHPOPMALIUY;

- BOCIHTAHUE Y0E€KIeHHOCTH B BO3MOXXHOCTU TO3HAHHUS YXKMBOW TPHUPOJBI, OEPEKHOTO
OTHOIIICHUS COOCTBEHHOMY 3JI0OPOBBIO; YBaXKCHHS K MHCHHIO OINIIOHCHTA MPH 00CYXIIe-
HUM OUOJIOTUYECKUX MPOOIIeM;

-  HMCIOJIb30BaHHME MPHOOPETEHHBIX OMOJIOTMYECKHX 3HAHUM U YMEHUH B ITIOBCEIHEBHOU
YKU3HHM IS OIICHKU TIOCIICJICTBUN CBOEH JIEATEILHOCTH (M EATEILHOCTH JIPYTUX JIIOIEH)
0 OTHOIIEHHUIO K 37J0POBBIO APYTHX JIOJIEH M COOCTBEHHOMY 370POBBI0; 000CHOBAHUS U
coOmroieHnst Mep MpoUITIAaKTHKN 3a00JI€BaHNM, COOTFOACHUIO MPABHII TIOBEICHUS B TIPH -
poxe.



B pesynbpTaTe BBINOIHEHMS NPAKTHUECKUX U JIAOOpATOPHBIX pabOT 0OydaroIIMHCS OJKEH
YMETB:

— 00bACHAmMY: OTPULIATEIIBHOE BIUSHUE AJIKOr0JIsl, HUKOTUHA, HAPKOTHYECKHUX BEIECTB Ha
pa3BUTHE 3apObIIIa YEJIOBEKa; BIUSHUE MYTarecHOB Ha OpPraHM3M 4YeJIOBEKa, SKOJIOIMYECKHX
(hakTOpOB HA OPraHU3MBI; B3aUMOCBSI3U OPTAaHU3MOB M OKPY>KaIOIIEH Cpe/bl; HapyIIEHUH pa3BH-
THSI OPTaHW3MOB, HACIIEJCTBEHHBIX 3a00JIeBaHUI, MyTaluid; poiib OMONIOTHH B (POPMHUPOBAHUU
HAyYHOTO MHPOBO33PEHHS; BKJIaJ OHUONOTHYECKUX Teopuil B (HOpMUPOBAHHME COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MHPA; BIMSHHE 3KOJOTUYCCKUX (PAKTOPOB HA OPTaHU3MBI; B3a-
MMOCBSI3U OPTaHU3MOB M OKPY’KAIOIIECH CPeIbl; MPUYUHBI SBOJIOIMN, U3MEHSIEMOCTH BUIOB, Ha-
PYILIEHUI pa3BUTHs OPTaHU3MOB, YCTOMYMBOCTH U CMEHBI SKOCUCTEM; HEOOXOAUMOCTH COXpaHe-
HUSL MHOT00Opa3usi BUJIOB;

— pewiamp >IEMEHTapHbIE OMOJOTMYECKHE 3aJlaud; COCTABJIATH DJIEMEHTAPHBIE CXEMBI
CKPEILMBAHHUS; COCTABIIATh AIEMEHTAPHbBIE CXEMBI IIEPEHOCA BEIIECTB U AHEPIUHU B 3KOCHCTEMAX
(menu nuTaHus);

— cpaenueambu: JienaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;

— ananu3uposams U OLICHUBATH PA3NIUYHbBIC TUIOTE3bI CYIIHOCTH XKU3HHU, TPOUCXOKICHUS
KHU3HU U 4YeJIOBEKa, INI00aIbHbIe HKOJIOTHYECKUE MPOOIEMbl U MyTH UX PEIICHHUs, TOCIEACTBUS
COOCTBEHHOM JEATEIILHOCTH B OKPYXKAIOIICH cpeJie;

— UCnONb306amb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eaAmebHOCU U
NO6CEOHEBHOIL HCUSHU TIIA:

— coOmrofeHust Mep NMpo(pUIAKTUKKU BPEAHBIX MPUBBIYEK (KypeHHE, alKOTOIU3M, HapKOMa-
HUS1); IPAaBUJI IOBEJICHUS B IIPUPOHOMN Cpelie;

B pesysibrare BBHINOTHEHUSI MPAKTUYECKUX M Ja00pAaTOPHBIX PabOT OO0YYaroIMICs TOJIKEH
3HATh:

— OCHOGHBlE 010 CeHUA ONOIOTUYECKUX TeopHi (CyIHOCTh 3akoHOB 1. Menpens, 3ako-
HOMEPHOCTEW M3MEHYMBOCTH, BOIOIIMOHHAsA Teopus Y. lapBuna, yuenune B.W. BepHaackoro o
ouocdepe);

— 6KJ1a0 6blOAIOUUXCA YUEHbIX B PA3BUTHE OMOJIOTHYECKON HAYKH;

— 0U0102UYECKYI0 MEPMUHOI0ZUIO U CUMBONUKY.

IIpu oneHKe 3HAHUI 00YUAIONIUXCS MCIOJIbB3YeTCsl IKAJIA OleHKH 00pa30BaTe/IbHBIX /10-
CTHIJKEHHM:

OreHka ypoBHsI TOATOTOBKH
[TportieHT pe3ynbTaTuBHOCTH (IIPABUIIBHBIX OTBETOB) Gamn 5
BepOaIbHBINA aHATIOT
(oTMeTKa)
Pabota BrimoHEHA 00YUYaIOIIUMCSI OTJIUIHO
CaMOCTOSATEIHLHO, UMCIOTCSI OTBETHI Ha 90+ 100 5
KOHTPOJBHBIC BOTIPOCHI
Pabora BeInonHEHa 00yUarOIUMCs C XOPpOII0
TIOMOUIBIO MPENOABATENISL, UMEIOTCS 80 + 89 4
OTBETHI HA KOHTPOJbHBIE BOMPOCHI
PaGota BeImoHEeHa 00YUYarOIIUMCSI C YIOBJIETBOPUTEITHHO
MOMOINIBIO MIPENOo/IaBaTelisi, HET OTBETOB 60 +79 3
Ha KOHTPOJIbHBIE BOIIPOCHI
Pabora oOyuaromumcs He BeIoTHEHa | MeHee 60 2 HEY/IOBJIETBOPUTEIHHO




2.

IlepedyeHb NpaKTHYECKHUX 3AHATHI M JTA00PATOPHBIX PadoT

2.1 IlepevyeHb NPAKTUYECKUX 3aHATHH

. Kon-Bo
HaumenoBanue pa3zaenos, TeM Ne Tema npaktuueckoi paboThI qACOR
Pasnen.1 Knerka 3
Tema 1.1 Yuenue o kneTke 1 AHanu3 cpaBHEHHs paCTUTEIBHON U JKUBOTHOM 1
KJIETKH
) N3ydeHue peanuzanuu HacIeICTBEHHON 1
nHGOpMAIIUU B KIETKE
3 Pemenue 3a1a4 mo MoJeKyJIIpHOM OMOIOTHI 1
Pasznen 2. Opranusm. Pa3MHoKeHHe 1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB. 1
Tema 2.1. PazmMHOX€HUE U UH- AHanu3 CpaBHEHHUS 3apOJBIIIEH Y pa3HbIX TPy
TUBUAYaIbHOE Pa3BUTHE Opra- 4 MO3BOHOYHBIX KaK CBUJETENILCTBO UX SBOJIIOIH- 1
HU3MOB. OHHOI'0 POJICTBA
Pa3gen 3. OCHOBBI TeHEeTHKH U CeJIeKINHI 3
Tema 3.1 5 Pemenne reneTnueckux 3aad Ha MOHOTHOPU/I- 1
OCHOBBI T€HETUKH U CEJICKITUU HOE CKpEIIMBaHUE
6 Pemenne reneTnueckux 3aaa4d Ha TUTHOPUIHOE
CKpEIIMBaHNE
BrisiBieHrE HICTOYHUKOB MyTareHOB B
7 OKpY>KarloIleH cpesie U OLIEHKAa BO3MOXKHBIX T0- 1
CJIE/ICTBUI MX BIUSHUS HA OPTaHU3M
Pasznea 4. [IpoucxoxkaeHne ¥ pa3BUTHE KU3HHU HA 3eMJle. JBOJIIOIMOHHOE YYEHHe. 2
Tema 4.1 Vctopus pazBurus
8 AHaJn3 TUNoTe3 NPOUCXOKACHUS KU3HU. 1
KU3HU Ha 3emiie
Tema 4.2 DBONIOIMOHHOE
9 N3yuenue kpurepues BUA. 1
y4eHue
Paznea S. Ilpoucxoxkaenue yejioBexka 1
Tema 5.1 AuTponoresnes | 10 | AHaJIu3 TUNoTe3 NPOUCXOKACHUS YEJIOBEKA. 1
Pa3zgesn 6. OcHOBBI IK0JIOT UM 1
3;“:? 6.2. CtpykTypa KoCH- 11 | PeueHune 3K0I0TMYECKNX 3a1a4 1
Hroro: 11
2.2 IlepeyeHb J1a00OpPaTOPHBIX PadOT
. Kon-Bo
HaumenoBanue pa3nenos, rem | Ne Tema mabopatopHOi paboThI 4ACOB
Pa3gen 3. OcHOBBI FreHEeTHKH
U CeJIeKIUM .
1 Ananu3 HpeHOTUINYECKOH N3MEHUYUBOCTH 1
Tema 3.1.
OCHOBBI T€HETUKH U CEJICKIIUU
Hroro: 1




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) 3aHTUI.

ConeprkaHue oT4eTa YKa3aHO B ONMCAHUH JTaOOpaTOPHOH (ITPaKTUYECKON) pabOoTHI.
TaGnuiel U pUCYHKHU ClIeyeT BBIIOIHATh C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB (JIM-
HEUKH, HUPKYJISA U T. .) KapaHIAIIOM.

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.

4. Nudopmanunonnoe odecrnedeHue 00ydeHus

OCHOBHEBIE HCTOYHUKU:

1.

2.

1.benseB JI.K. buonorust 10 k. (6a30Beiii yposens). @IIY. M.: Ilpocsemenue, 2019 r.
D0y
2.bensieB [I.K. buonorus 11 k. (6a30Beiii yposens). @IIY. M.: Ilpocsemenue, 2019 r.
D0y

I[OHOJIHI/ITCJ'ILHBIG UCTOYHUKH:

1.

bonrosa 1.B. Coopuuk 3aa4 o obmieit ouonoruu.- M 2015.

HNuTepHeT-pecypcesl:

www.molbiol.ru. CipaBOYHHUK 110 MOJIEKYJISIPHOM OMOJIOTHH



5. IIpakTuyeckue padorTbl

IIpakTnueckas padora Ne 1

AHaJIM3 CPaBHEHH S PACTUTEJbHON U )KUBOTHOM KJICTKHU

eJsb: M3y4nTh 0COOCHHOCTH CTPOCHHS KJIETOK PACTCHUN U )KUBOTHBIX, CPABHUBATH X MEXKIY
co0O0M, HalTH 4YepThI CXOJCTBA U Pa3IMUuil, TOKa3aTh MPUHLUUIINAIBLHOE €IUHCTBO UX CTPOCHHUS.
Xon padoTsI:
3amanue 1. OTBeTHTE HA BONIPOCHI (YCTHO).

1. Hayka, uzyuatomnias cTpoeHue u (pyHKIUH KIETOK, ...

2. CrpyKTypHO-()yHKIMOHAJIbHAS 3J€MEHTapHasi €IUHHULA CTPOCHUS U KU3HEIEATEIbHOCTH

BCEX OPraHU3MOB ...

3. TlepBbIM YemOBEKOM, YBUIACBIIUM KIETKH, ObUT aHTJIMUCKUN YUYEHBIH. . .

4. Kierouynas teopus 000011aeT MpeACTaBICHUS O

a) MHOroo0pa3uu OpraHMYecKoro Mupa

0) CXOACTBO CTPOCHHS BCEX OPraHU3MOB

B) 3apOJIbIIIEBOM Pa3BUTUU OPraHU3MOB

I) €IMHCTBE KUBOW U HEXXKMBOW MPUPOJIBI
3amanue 2.

1. PaccMOTpuTE PUCYHKH PACTUTEIBHOMN U AKUBOTHOM KIIETOK.

2. Pe3ynbratel cpaBHEHUS 3aHECUTE B Tabiuiy 1 u 2.

3. Cnenaiite BBIBOJ O ITPOJEJIAHHOM padoTe.
PexoMeHanuM 1O BBINOJHEHUIO 3aJaHUs: II€pe]l BBIIOJIHEHUEM 3aJaHMs HEoOXOIUMO
O3HAKOMUTHCS C TEKCTOM y4eOHHKA CTP.

Tabmuma Nel «CpaBHuTeNbHAs XapaKTEPUCTHUKA PACTUTEIbHON U )KMBOTHOM KIIETKW.

Ipu3znak PacTureabHas KjierKa ZKuBoTHas KjeTKa

Cnoco0 nuranus

XI0poHILT U XITOPOTUIACTHI

Knerounas crenka

Baxkyoun

Kiterounslii neHTp

3amacHoii yrieBoa

Tabmuma Ne2 «Yeptbl cxo/cTBa U pa3IndMs

YepThl cx0aCTBA UepThl pazinnuus
1. PacturennHas JKusorHas
KJIETKA KJIETKA

BriBox:

3ananue 3. KontposbHbieBonpockl. OTBEThTE Ha BOIPOCHI (TMCEMEHHO).
A. BriGepute BepHbIE yTBEpkKAeHUs!

1. IInacTupasl €CTh B dKUBOTHOM KJIETKE

2. Snpo ecTb TOJBKO B PACTUTENBHOM KIIETKE



3. lluromuasma ecTh U B paCTUTENILHOMN U B )KUBOTHOM KJIETKE
4. PacTtuTtenpHas M )KUBOTHAsI KJIIETKA UMEIOT €MHBIA XUMUYECKUI COCTaB
5. B pacTuTenpHOM KJIETKE IUIOTHASA KJIETOYHAs! CTEHKA

B1. Kakoe 13 nepedncieHHbIX MOJI0XKEHUH COITIacyeTcs ¢ KIETOYHOM Teopuen

a) KIETKa ABISAETCS HJIEMEHTApHON eTUHHIIEH HACIEeICTBEHHOCTH

0) KJeTKa SBJIAETCS eAUHULIEH Pa3MHOKEHUS

B) KJIETKU BCEX OPraHU3MOB PA3JIMYHBI 10 CBOEMY CTPOCHUIO

I) KIJIETKH BCEX OPraHU3MOB 00JIaaf0T Pa3HbIM XUMHUYECKAM COCTaBOM

B2. HaiinuTte cooTBETCTBHE MEXKY 0COOCHHOCTSIMH CTPOCHHS KIJIETKH U IIAPCTBaM, K KOTOPOMY
9TH KJIIETKH OTHOCSATCS

OCOBEHHOCTH CTPOEHMA ITAPCTBA
A) KneTouHBIe CTEHKH COJEP:KAT LEJJIIJIO3Y 1) Pacrenus
B) KneToyHbIX CTEHOK HET 2) JuBoTHBIE

B) B nuronnazme ecTh IJIACTHALI

I') Cniocob nuTanua rerepoTpodHEIHR

J1) B Monoasix KJaeTKax ecTh D0NbIIHE BAKYOJIH
¢ KJETOYHEIM COKOM

E) 3ananHoe BeIIECTBO KJIETKH — TIJIHKOTEH

C1. [Jokaxxute, 9TO KJICTOYHAS TEOPHsl 0000ITMIIA Psii OMOTOTHIECKUX OTKPBITHH M TIpeicKa3aia
HOBBIE€ OTKPBITHSI.

IIpakTueckas padora Ne 2

HN3yuyenue peau3anuu HACJeACTBEHHON HH(POPMALIMU B KJIETKe
Ilesab: M3y4nuTh CBOWMCTBA T'€HETHYECKOTO KOJA, OCOOEHHOCTH MPOIIECCOB TPAHCKPUIILUHU M
TPaAHCIISIITUHU, CHHTE3a OCJIKOB.
3nare: ctpoenue JJHK, PHK, tunel PHK, npuHun koMmieMeHTapHOCTH, YBOCHUE MOJIEKYJIbI
JHK, renerndeckuii KOJl U €ro CBOWCTBA, KOJOH, aHTUKOJIOH, TPAHCKPHIILIHS, TPAHC-
JSIIMA, CTPOGHUE U Ha3BaHHE aMHUHOKHUCIIOT, BXOJSIIMX B COCTaB OEJIKOB.
YMeThb: - MOJIeIHpPOBaTh 3Tallbl OMOCHHTE3a OesiKka (TPAHCKPUIILIUS, TPAHCIISIIINS);
- onpeAensaTh CTpyKTypy Moiekyisl JIHK mo crpoenuto monekynbl Oenka;
- ONIPENICUTh CTPYKTYPY MOJIEKYJIbI OesKka 1o cTpykType Mosekyisl JTHK;
- pemiaTh OMOJIOTMYECKHUE 3a]1aui, TPUMEHSS TEOPETUUECKUE 3HAHUSL.
Cpeocmea obyuenua: TabIUIBL, WITIOCTPUPYIOIINE MPOLECCHl TPAHCKPUIIIUN U TPaHCISAIMH,
O6uocuHTe3 O6€IKOB, TabJHIIa TeHETHYECKOT0 KO/Ia.

Xon padoTsI:
3amganue 1. OTBEeTHTE HA BOMPOCHI (YCTHO).
1. HazoBUTE THUIIBI HYKJIEUHOBBIX KHCIIOT.
. Kakoe ctpoenne nmeer JJHK?
. Kakoe ctpoenue nmeer PHK? Hazosute Tunst PHK.
. Uro siBisieTcss MOHOMEpaMH HyKJIEMHOBBIX KHCIOT?
. HazoBure nykneoruaer JJHK.
. HazoBute nykneotuas PHK.
. Uem otnuuaercs JJHK ot PHK no ctpoenuto?
. Kakyro poss Bemmonsser JJHK B kitetke?
. Kakyto poinb Bemonnser PHK B kietke?
10. Kak npoucxoaut yasoenue mosiekysl JJHK?
11.Yto siBisieTCsl MOHOMEPAMU MOJIEKYJIbI Oenka?
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12. CKOJILKO aMUHOKHCJIOT BXOIUT B COCTaB Oeka?
13.Kakyto posb UrparoT OelKH B OpraHu3Me uyeaoBeKa?

TepMHHOJIOrHYECKHUI C10Bapb

Penummkanus JIHK — mpouecc cuHTe3a nodepHEl MOJEKYJbl J1€30KCUPUOOHYKIEHHOBOM
KHUCJIOTBI Ha MaTpHuie POAUTEIBCKOU MOJIEKYJIbI JHK.
I'en — cTpykTypHas U QyHKIMOHAIbHAS €IUHUIA HACIEICTBEHHOCTH XUBBIX OpraHu3moB. ['eH
npencrasiser coboit  yuyacrok JIHK, 3agaromumii mocienoBaTenbHOCTh  ONpPEENEHHOIO
MOJIMIENTUAA oo (GyHKIMOHAIBHOM PHK.
I'eHeTH4ecKknii KOX — 3TO CBONCTBEHHBIM BCEM JKMBBIM OpPraHU3MaM CIIOCOO KOAMPOBAHUS
aAMUHOKHCIIOTHOM IOCJIEIOBATEILHOCTU O€JIKOB IPHU MOMOIIM TOCJIEI0BATEIbHOCTH HYKJIEOTH -
noB. HaGop coderanuii u3 Tpéx HyKICOTHIOB, KOAUPYOMMX 20 TUIIOB AMUHOKHCIIOT, BXOISAIIMX
B COCTaB O€eIKOB.
Tpanckpunuus (0T Jaar. franscriptio — nepenucbiBanne) — npouecc cunre3a uPHK ¢ uc-
nosnp3oBanreM JIHK B kauecTBe maTpuiibl, MPOUCXOISAIINI BO BCEX JKUBBIX KJIETKaxX (MEpEeHOC
TCHETUYECKOMN uHpOpMaLUn c JIHK Ha PHK).
Tpancasimusi(ot Jgat. translatio-nepenaya reHeTuyeckoil MH(poOpMAUMU) — TIPOIIECC CUHTE3A
OesnKa U3 aMUHOKHCIIOT Ha MaTpule nHpopmaunonnoit (marpuynoit) PHK (uPHK nin mMPHK),
OCYIIECTBIISIEMBII POOCOMOIA.

Tpunier (KogoH )- 1uckpeTHasi eIMHUIA TEHETUYECKOT0 KOJIa, COCTOsIIAasl U3 TpeX MOCIIeN0-
BaTEJIbHBIX HYKJIEOTUA0B, B MoJaekyie JJHK wmm PHK.

N3 64 xomoHOB 61 KOgupyeT onpeneneHHbIE aMUHOKHUCIIOTBL, a 3 CTON-KOJOHA ONPEIENISIOT
OKOHYAHME CHHTE3a NOJIUIICIITHIHOMN 1ETH.

IlocnenoBaTrenbHOCTL KOJOHOB B TIEHE OINPEACIICT IOCIENOBATEIBHOCT AMUHOKUCIOT B
MOJIMNIENTUAHON 1enH Oelika, KOIUPYEMOTro STUM I'€HOM.

AHTHKOIOH - y4yacTOK MoJjeKyJsbl TpaHcnoptHod PHK, cocrosmuii u3 Tpex HyKI€OTHAOB,
KOMIUIEMEHTApHO CBsI3bIBatoIIMiics ¢ kogoHoM uHpopmannonHoit PHK, uro obecnieunBaer npa-
BUJIbHYIO PACCTaHOBKY KaX/10il aMUHOKHCIIOTHI IIpU OnocHuHTe3e Oenka.

3amanue 2. [IpounTtats maparpad 15 ctp.58 1 BIMUCATh CBOWCTBA TEHETHYECKOTO KOJIa.

3amanue 3. [Ipountars maparpad 16 ctp.62 cOCTaBUTH ONMOPHYIO CXEMY OCHOBHBIX ATAIroB OHO-
CUHTEe3a Oelika, UCIOIb3Ysl CIENYIONINe ONOopHbIe MoHsITHS: sAapo, JJHK, 6enok, Tpanckpumus ,
nuroriazma , tpancisius , ”PHK, TPHK , kxommnementapHocts, Cxema OuocuHTE3a Oe€lka,
bepmenT, pubocoma, TPaHCTIOPTUPYET AMUHOKUCIIOTHI.

3ananue 4.Pemre 3a1ayuy.

®parment uenu resa JIHK numeer nocnenosarensHocTh Hykineotu0B: T-A-T-1[-I-A-A-T"-A-11-
I-T, mpMeHHUB NPUHIUI KOMIJIEMEHTAPHOCTH, IOCTPONUTE MOCIEI0BATEIbHOCTh HYKJICOTHIOB
monekynsl UPHK, obpa3yromieiicst B pe3ysbTaTe TPaHCKPUIILHH.

Hcnonw3ys Tabiuily TeHETHIECKOTO Kofa (cM. Tabu. 6, ¢. 97 yueOHHKa), 3aMUIITUTE TTOCIEI0-
BaTEIbHOCTh AMHUHOKHCIIOT B MOJUTIEITUIHON IIETI0YKe, KOTOpast OyIeT CHHTE3UpOBaHa 110
nPHK B pe3ynbpTare TpaHCaguu.

3amanue 5. KontpoabHbie Bonpockl. OTBETHTE HA BOMPOCHI (MMMCHbMEHHO).

A) YcTaHoBUTE MTOCIEI0BATEILHOCTH MPOLIECCOB NPU OMOCHHTE3e OelKa B KIETKE, BHIMUCAB
un@pbl B HY’)KHOM MOPSIIKeE.

1) o6pazoBaHKe MENTUIHOMN CBSI3U MEXTYy AMUHOKHCIOTaMHU

2) B3aumoeiicteue kogona ”PHK n antukonona TPHK

3) Beixox TPHK u3 pubocombr

4) coequnenue nPHK ¢ pubocomoii

5) Beixoxn nPHK u3 sipa B nuronnasmy

6) cunte3 n”PHK
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b) CooTtHecuTe BelecTBa M CTPYKTYphl, y4acTBYIOIIKE B OMOCHHTE3e OeliKa ¢ UX (PYHKLUAMU:

BEHIECTBA U CTPYKTYPbI OYHKIINHN
1) Yuacrox THK A) Ilepenocut nHpOpMannio Ha pUOOCOMBI
2) uPHK b) Mecro cunTe3a OGenka
3) PHK — nonumepasa B) ®epment, obecneunBaronuii cunre3 u”PHK
4) Pubocoma I') UcTouHuK SHEprUM ISl peakuuit
5) Ionucoma 1) Monomep Genka
6)ATD E) I'en, kogupyromuii undopmanmio o 6enke
7) AMHHOKHCIIOTa 2K) Mecto cOOpKHM OMHAKOBBIX OSITKOB

B) Haiiaure ommOku B mpUBEIEHHOM TEKCTE.

1. l'enetnueckas MHGOPMAIUS 3aKII0UYEHA B TIOCIEJOBATEIBHOCTH HYKJICOTHIOB B MOJICKY -
Jax HykJIenHOBBIX KucioT. 2. Ona nepenaercs ot ”PHK k /IHK. 3. ['enernuecknii kop 3anucan
Ha «ia3bike «PHK». 4. Kon coctout u3 yetbipex HyKneoTuaoB. 5. [TouTn kaxkaas aMUHOKHUCIIOTA
mudpyercst Oonee dYemM OJHUM KOAOHOM. 6. Kaxaplii KogoH mudpyeT TOJBKO OJHY
AMUHOKHUCIIOTY. 7. Y KaKJI0r0 )KMBOT'O OpraHu3Ma CBOM N'€HETUYECKUN KOI.

C) Kaxkue cBoiictBa JIHK moaTBepkaatoT, 4TO OHA SBISETCS HOCUTENIEM T'€HETUYeCKOU MHGOp-
Mauun?

IIpakTnueckas padora Ne 3
Pemenue 3aga4 mo MoJieKyJIsipHOil OM0JI0THH

Ienb: HayuuThCs pemiath 3a4ayd IO MOJIEKYJSIPHOM ~ OMOJIOTMHM, HCHOJB3YS TNPUHIUI
KOMILIEMEHTAPHOCTH, 3aKPEIHTh 3HAHUS O Mpolecce peayruiukanuu monekynsl JJHK u cunresa
Oenka.

Xon padoTsI:
Cnpasounvie oannvie. Hexomopuie napamempuot monexyn /[HK u oenka:
[Monueiii ButTok cimpanu JJHK-osopor na 360°
Onun mar coctaBisioT 10 map HyKJI€OTUAOB
Jnuna 1 nykneoruna — 0,34 um
Jnunaa ogHOM aMUHOKHCIOTEI — 0,3 HM
MornekysipHas Macca OJHOTO HYKJICOTHa - 345 1/MOb
MounekynsipHast Macca 0JHOM aMHHOKHUCIOTHI — 100 r/mMon
B monekyne JIHK: A+I'=T+L] (IIpaBuio Yapradda)
Komnnemenrapuocts HykiaeoTuaoB: A=T; ['=1]
Henu JIHK yaepxuBatoTcss BOTOPOAHBIMU CBSA3SIMH, KOTOPBIE 00pa3yIOTCs MEXTY
KOMIUIEMEHTAPHBIMU a30THCTHIMU OCHOBAHUSIMU: aJICHUH C TUMHUHOM COEIMHSIIOTCS 2
BOJIOPOJAHBIMU CBSI3SIMH, & TYaHUH C [IUTO3UHOM TPEMSI.
v' B cpeanem oaun 6enok coaepxkut 400 aMUHOKKCIOT
3ananue 1. Pemure 3anaun:

AN N N N N NN

3agaua 1. B monexyne JIHK 300 HyKI€OTHIOB C IUTO3UMHOM, 4TO cocTaBisieT 20% ot obmiero
WX YHCTIA.

Omnpenenure

A) KOJIMYECTBO HYKJICOTH/IOB C aJICHUHOM B 3TOW MOJICKYIIE;

b) nnmuny gparmenta IHK ( amuna onHoro Hykieoruaa - 0,34 HMm)
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B) maccy mosnekynbl ( Macca oHOro HykjieoTuaa 345 r/mMounsb )
I') KoIM4ecTBO BOJIOPOJIHBIX CBSA3EH B MOJIEKYJI€.
Bce orBetsl nosicHute.

3anaua 2. ®parment nenu JJHK umeer ciemyromnryio mociaeaoBaTeIbHOCTh HYKICOTH/IOB:
TAOUUTHALITTI. Onpenenurte nocieaoBareabHOCTh HyKIeoTH10B Ha MPHK, anTHKO10HBI
cootBeTcTBYOmKX TPHK 11 aMMHOKHCIOTHYO OCI€10BaTEIbHOCTH COOTBETCTBYIOLIETO (par-
MEHTa MOJICKYJIbI O€JIKa, UCIIONIb3YS TaOJIUIly TeHETHUYECKOTO KO/a.

3agaya 3. [lonunentug COCTOUT U3 CIELYIOIINX AMUHOKHUCIIOT: aJlaHUH — IVIMIMH — JICHIUH —
posinH — cepuH — nuctend. Kakue 7-PHK (¢ xakumu aHTHKO10HAMH) y4acTBYIOT B CUHTE3€
6enka? Haiiaure maccy u anuny PHK.

I'enernueckuii koa (MPHK)

Meproe Tperne IpaBuiia noJab30BaHus Tadauueii
0CHOBa- Bropoe ocHOBaHHe OCHOBa-
HUe HUe

[TepBrbIit HYKICOTH ] B TPUILIETE OEpETCS
y 1 A I U3 JIEBOT'O BEPTUKAIBHOTO PsiJa; BTO-

Ban | Ana | Iy |Imm
Banx | Ana [Ty | I'im

®en | Cep | Tup | Huc |V PO — U3 BEPXHET0 FOPU30HTAIILHOTO
Y ®en | Cep | Tup | Huc | I psna; TPETUH — U3 NIPABOr'0 BEPTUKATIb-
Jleit | Cep | — — A HOro. Tam, rae nepecexyTcs JIMHUU, HIY-
Jlen | Cep | — Tpu | T LIME OT BCEX TPEX HYKIECOTUIOB, U HAXO-
Jleit | Ilpo | I'mc | Apr |V JIUTCS NCKOMAasi aMUHOKHUCIIOTA.
Jleit | Ilpo |Tmc | Apr | 1]
1 Jeit |Ilpo |[I'ma | Apr | A
Jlei |Ilpo |Imn | Apr | T
Une |Tpe |Acu |[Cep |V
A Une | Tpe |Acu |Cep |1
Une | Tpe |JIuz | Apr | A
Metr | Tpe |JIuz | Apr | T
Banr |Ama |Acno [T | VY
Ban | Ana | Acn [ | I]
r
A
r

KoHTpoJibHbIE BONIPOCHI.

1.Bvibepume npasuivHble omeemaul:

1 .Mudopmanus us sapa K pubOCOME JOCTABIAETCS MOJIEKYIAMH:
A) THK;
b) benxka;
B) TPHK;
I') nPHK.
2.Antukonon TPHK VYV coorBerctByer tpurety JHK:
A) AAT;
b) TTL;
B) TTT;
') AALL
3.IIpomnecc nepenuceiBanus nHpopmaruu ¢ JJHK na uPHK nazeiBaercs:
A) OMOCHHTE30M;
b) penynnukanueii;
B) tpancnsiuei;
I') Tpanckpunuei.
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4. B monexyne JIHK 880 HykI€0oTHIOB ¢ TYaHMHOM, 4TO cOCTaBisieT 22% OT o0I1ero yucia Hyk-
neotunoB B ator JIHK.

Omnpenenure

A) KOJIMYECTBO HYKJICOTHIOB C aJICHUHOM B 3TOW MOJIEKYJIE;

b) nnuny ¢pparmenrta IHK ( mymnna onHoro nykineoruaa - 0,34 um)

B) maccy monekyinbl ( Macca ofHOro Hykieotuaa 345 r/modib )

I') konMuecTBO BOAOPOIHBIX CBSI3EH B MOJIEKYJIE.

Bce oTBeThI osicHUTE.

5. [NomumenTua COCTONUT U3 CIEAYIONINX AMUHOKHCIIOT: BaJIMH — aJJaHWH — TIIUIHH — JIM3HH —
Tpunrtodan — BanuH — cepuH. Onpenenute cTpykTypy yuyactka JIHK, kogupyromero sty
MOJIMNIENTUIHYIO LIEMb, €r0 MacCy U JJINHY.

IIpakTuueckas padora Ne 4.
AHaJIu3 cCpaBHeHUs 3apoAbIlell Y pa3HbIX I'PYINII O3BOHOYHBIX KAK

CBUACTECIbBCTBO UX 3BOJOIIMOHHOIO POACTBA
HeJIBZ IIO3HAKOMUTLECA C 3M6pI/IOHaJ'II)HBIMI/I J0Ka3aTeJIbCTBAMU 3BOJIIOLIWMH OPraHU4YC€CKOro Mupa.

Xoxa padoThI:
3aganue 1. OTBEeTHTE HA BOMPOCHI (YCTHO).
1. Kak BBI IOHUMAaETE, YTO TAKOE SBOIIOIHS?
2. Yro Takoe 3MOpHonorus?
3. Kak 3ByuuTt 3akoH 3apobliiieBoro cxojacrsa K. bapa?
Xox paboThl.
3amanue 2. [IpounTtaTh TeKCT « IMOPHOIOrMYECKHE JOKA3aTEIBLCTBA ABOTONUM» Ha cTp.149-151,
paccMoTpeTh puc. 52 Ha cTp.150.
3amanue 3. BBISBUTH 4epPThI CXOJICTBA 3aPO/IBIIIICH YeI0BEKa U APYTUX MO3BOHOYHBIX. 3aMOTHU-
Te TAbIHIy.

3apoaplu Pri0a Uepenaxa Yenosek

TIO3BOHOYHBIX
KHUBOTHBIX
XBoCT XKabepnsie XBoCT KabGepnsbie XBocT KaGepnsbie
Craguu eI eI IEJIH
3apoJIbIIie-
BOT'O Pa3BUTHS

1cramus

2cTaausa

3cTagus

3aganue 4. 3anuInTe BHIBOJ (O YEM CBUIETEIBCTBYIOT CXOCTBA 3apObIIIEi?)

KOHTpOJII)HI)Ie BOIIPOCHI.

Bri6epute npaBuibHbIE OTBETHI
1. Kakue 10ka3ate/1bCTBa 3BOJTIOLMY OCHOBAHBI HA IAHHBIX CPABHUTEJILHONH aHATOMMH ?
a) OctposHbie (hayHa u dropa.
6) EnuHCTBa NpOUCXO0XKICHHUS OPraHUYECKOro MUpA.
B) Mopdonoruyeckue.
r) OmOpuosornyeckue.
2.Ha kakux 3Tanax pa3BUTHS 3apOJbIIIN MO3BOHOYHBIX 00HAPYKUBAIOT HAUDOJIbIIIEE
CXOACTBO MexKIy co00i?
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a) Ha panHmNX 3Tanax pa3BUTHS.
0) Ha mo3gHux sTamax pa3BUTHSL.
B) Ha npotsxenuu Bcero smOpuoreHesa.
r) He oOHapyXHBalOT HUKAKOTO CXOJICTBA.
3.KT1o0 chopmysimpoBan 6uoreHeTuuecKuii 3aKoH?
a) Y.[dapBuH.
06) A.H.Cesepies.
B) Mromnep u I'ekkens.
r) K.JIunnuei.
4.Kakue 10Ka3aTe/1bCTBA IBOJKIHN OCHOBAHbI HA IAHHBIX 3MOPHOJIOTHH?
a) OctposHbie (hayHa u dopa.
06) EnuHCTBa MpOMCXOXKIEHUS OPTAHUYECKOTO MUPA.
B) Mopdonoruyeckue.
r) OmOpuosornyecKue.
S.buoreHeTn4yecKMil 3aKOH IJIACUT:
a) OpraHMYEeCKUN MUp pa3BUBACTCS
0) IBWXKYIIEH CUIION SBOJIIOIMH SIBJISIETCSI €CTECTBEHHBIN 0TOOD
B) OHTOT€HE3 KPaTKO MOBTOPSET (PUIIOTEeHE3
r) MaTepHaJIbHBIMH HOCUTEJISIMU HACJICACTBEHHON HH(MOPMAIINH SIBIISIOTCS TEHBI,

IIpakTuueckas padora Ne 5.
PenieHne reHeTH4eCKMX 32/1a4 HA MOHOTHOPHU/IHOE CKpelMBAHNE

Ileab: Ha KOHKPETHBIX MTPUMeEpax MOKa3aTh, KaK HACIEAYIOTCS IPU3HAKHU, KAKOBBI YCIOBUS UX
MIPOSIBIICHUS, HAYYUTHCS PEIlaTh TCHETUYECKHUE 3a/1a4l HA MOHOTHOPUTHOE CKPEIIUBAHHUE.
3HATh: - FTEHETUYECKHE TEPMUTHI U CUMBOJIUKH;
- onwITeI I'. MeHpaens;
- IUTOJIOTUYECKHE 0OOCHOBAHUS «3aKOHA YHCTOTHI TaMeT;
- IEPBBIM U BTOPOM 3aKoHbI I'. Mennens;
- MPOMEKYTOYHOE HaclIeZJOBAHHUE.
YMeTh: - onpeaensaTh TeHOTUT U JEHOTHUT TIOTOMKOB 110 TEHOTHITY POJUTENEH, a TAK)Ke TEeHOTHIT
poautenei mo GeHOTUITY JIeTeH;
- MOJIEJIUPOBATh T€HETUYECKUE CXEMbI HAClIeIOBAHUS IPU3HAKOB;
- IPUMEHSATH TEOPETUYECKUE 3HAHUS B PELICHUH 3a/1a4;
- JIaBaTh OIpEJEIeHUE MEePBOro U BTOPOro 3akoHOoB I'. MeHaens u npoMexyToyHOTo
HacJIeI0BaHUs;
- COCTaBJIATH penieTKy Ilennera.
Oo6opynoBanue: TabnuIa ¥ JUHAMUYECKOE TTOcOOHEe «MOHOTHOPUTHOE CKPEIIMBAHUE TOPOXay»
Xon padoTsI:
3amanue 1. OTBeTHTE HA BOMPOCHI (YCTHO).
1. YUto Takoe HACIEeACTBEHHOCTh?
2. Yto Takoe xpomocoma?
3. Yro Takoe ren?
4. Yrto Takoe JIOKyc?
5. B gem 3aknrouarorcst ocooeHHocTH pabot I'. Menaens?
6.UT0 03HAaUYalOT TEPMUHBIL: THOPHU]I, TIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UTOTHAS
Y T€TepO3UroTHAs 0CO0b, PEHOTUIT U TEHOTHIT?
7. B yeM cyniHoCTh niepBoro 3akoHa I'. Menpens, kak Ha3pIBaeTCsl 3TOT 3aKOH?
8. B uem cymHocTh Broporo 3akoHa I'.Mennens?
9. Uto 03HayaeT NPUHIMI «YUCTOTHI FaMeT»?
3aganue 2. OTBETbTE HA BOMPOCH! (TUCEMEHHO).
Bapuanum 1
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. 'enernka — 3710 Hayka o:

A) ceneKkIu OpraHu3MoB

b) HaciencTBeHHOCTH M MI3MEHYHBOCTH OPTaHU3MOB

B) 3Bomonuu opraHuuecKkoro Mupa

I') renHo# UH)XEHEPUH

. I'eH xogupyeT HHPOPMALIUIO O CTPYKTYpE:

A) MoIeKyIJIbl aMUHOKHCITOTHI

b) onnoit monexynsl TPHK

B) onHoit monexynel hepmeHTa

I') HEcKONMBbKHUX MOJIEKY Oenka

. @eHoTun — 3TO:

A) nposiBIIeHHE BHEIIHUX U BHYTPEHHHUX MPU3HAKOB OpraHu3Ma
b) HaciencTBeHHbIE TPU3HAKA OPTaHU3Ma

B) ciocoGHOCTH Opranu3Ma K U3MEHEHUSIM

I') nepenava mpru3HaKa OT MOKOJICHHUS K TIOKOJICHUIO

. AIIJIeTbHBIMU CUMTAOTCS MAphl TE€HOB, ONpPEIEISIONIUE:
A) poct yenoBeka — Gopma ero Hoca

b) xapue ria3a — romnyOsle riaza

B) porarocTs y KOpoB — OKpacka KOpoB

I') uepHas mepcTh — rinajgKas mepcTh

. 'erepo3urora — 3T0 napa:

A) ajuienbHbIX JOMHUHAHTHBIX T€HOB

B) HeaenbHBIX TOMHHAHTHOTO M PEIIECCUBHOTO TEHOB
B) pa3HbIX anmienabHbIX T€HOB

I') amnenbHBIX PEeLeCCHBHBIX TEHOB

. Y mozei B HOpMe JiBa pa3HOSAHIIOBBIX OJM3HENa OTIMYAIOTCS APYT OT Apyra:
A) no ¢penorumny

b) no renoruny

B) no ¢penoruny u renorumy

I') mo 4ncity XpoMOCOM B siZJpaX COMAaTUYECKUX KIIETOK

Bapuanm 11
. 'eH yenoBeka — 3TO 4aCTh MOJIEKYJIbI
A) benka
b) yrneBona
B) IHK
I') uPHK
. 'enoTnn opranuzma — 370:
A) COBOKYITHOCTb BCE€X I€HOB JJAaHHOTO OpraHu3Ma
b) BHewHuit 001MK opranu3Ma
B) coBokyInHOCTb BCEX MPU3HAKOB OpraHu3Ma
I') mapa reHoB, OTBEYAIOLINX 32 Pa3BUTHE NTPU3HAKA
. UucToi NMHUEN Ha3bIBACTCS:
A) IOTOMCTBO, HE AA0Iee pacleIUICHHs 10 U3y4aeMOMY NPU3HAKY
b) pasHooOpazHoe NOTOMCTBO, MOJIYYEHHOE OT CKPEIIMBAHUSI pa3HbIX 0co0ei
B) napa poguteneli, oMyaronmxcs Apyr oT Apyra OAHUM IIPU3HAKOM
I') ocobu ogHOrO BUjA
. 'omo3urora — 310 napa ToJbKO:
A) perecCUBHBIX aJIJIeJIbHBIX T€HOB
b) 1OMHHaHTHBIX aJJIeIbHBIX TEHOB
B) HeannenbHBIX T€HOB
I') 0IMHAKOBBIX MO MPOSIBIICHUIO AJUIEIbHBIX T€HOB
. JTJoxyc — a3t0:



A) mapa ajjiesbHbIX T€HOB
b) cuenienHbie reHbl
B) napa HeanenbHbIX FEHOB
I') pacnionoxeHue reHa B XpoMOCOMe
6. IloToMCTBO, pOXKIaroIeecs: OT OJHOTO CAMOOTIBUISIONIETOCS PACTEHUS B TEUCHNE HECKOIBKIX

JICT, HA3bIBACTCA:

A) TOMHUHAHTHBIM

b) rubpunabim
B) peueccuBHbIM

I') uncroii nuuuei

3ananue 3. Pemure 3agady, UCIOIb3Ysl AITOPUTM

AJropuT™ aeii-
CTBHH

IIpumep pemieHus 3a1a4u

1. Yrenue ycioBus
3a/1a4H.

1. 3apayva. [Ipu ckpemuBaHuu IByX COPTOB TOMAaTOB C IVIaJIKOM U OILy-
IIEHHOW KOXKMIEH B MEPBOM HMOKOJIEHUH BCE IUIOABI OKA3aJIUCh C IJIaj-
KO Koxwuied. Onpenennure TeHOTUIIB UICXOTHBIX POJUTEIBCKUX (OPM H
ruOpuI0B mepBOoro mnokosieHus. KakoBa BepOSATHOCTb MOJIYYECHHUS B
MIOTOMCTBE IUIOJIOB € IJIafKoi koxkuuei? I1nogoB ¢ omyeHHON KOXH-
ueu?

2. Beenenue Oyk-
BEHHOT0 0003HaYe-
HUS JOMHHAHTHOTO
U PEIICCCUBHOTO
PHU3HAKOB.

2. Pewenue. Ecnu B pe3ynbpTaTe CKPELIIMBAHMS BCE MOTOMCTBO MMEIO
IMIAJKYI0 KOXKHILY, TO 3TOT MPU3HAK - TOMUHAHTHBIN (A), a omymieHHas
KOXKHIIa — PEIIECCUBHBIN MPU3HAK ().

3. CocraBiieHue
cxeMbl 1-ro ckpe-

3. TaK KakK CKpCH_[I/IBaJII/ICB YUCTBIC JIMHHHU TOMATOB, pOI[I/ITeJIBCI(I/IC
0co0U OBLIIY TOMO3UTOTHBIMU.

MOTyT 00pa30BbI-
BaThCS BO BpeMs
Meno3sa.

[IMBAHMYSI, 3aMHCh P denorun Q rmaakast X JomynieHnas
¢beHoTuIoB, a 3aTeM KOXKHIIQ KOXHIIQ
TeHOTHUIIOB POJIU-

TEBCKUX 0COOCH. P renorum d AA X Q aa

4. 3anuch TUIIOB 4. l l

raMeT, KOTOpbIe G A a

(I'omo3uroTHBIe 0OCOOM HAFOT TOJBKO OJIUH THUII TaMET. )

onpcaciIsAeM I'¢HO-

5. Onpenenenue 5.

reHoTunoB u ¢peno- | F, renotun Aa

TUTIOB TIOTOMKOB, benoTum rIajKas KoXXuIia

o0Opa3yromuxcs B

pe3yabTare

OILIOIOTBOPEHHUSI.

6. CocraBisiem 6.

CXeMy BTOPOTO P denotun Qriamkas X Jdraamkas

CKpEIIUBAHHUS. KOXHIIQ KOXHIIA
P reHoTHI dAa X QAa

7. Onpenensem 7. l l l l

raMeTbl, KOTOPBIE G A a A a

naeT Kaxaas oco0b. | (I'eTepo3uroTHeie 0coOM AT /IBa TUIIA TAMET).

8. CocraBinsiem 8.

peuretky Ilenneran | F» I'enoTun
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THIBI U PEHOTHITBI ) A a
TIOTOMKOB. Q

Aa Aa

o

Aa Aa Aa aa
1. . TJI. Oyl

9. OrBeyaeM Ha 9. BeposTHOCTB MosiBIEHUA B F, IIIO0B € TIIAAKON KOKHULIEH:
BOIIPOCHI 3aJ1a4l 4 - 100%
MIOJIHBIMU TIPEJI- 3-x x =(3x100):4 =75%

JJOXKCHUAMU, 3aIlln-

ChIBasi BCE BbIUUCIIC- | BeposTHOCTH mosiBieHus B F> MII0/I0B € ONMyIIEHHON KOXKHUIEH:
HUSL. 100%-75% =25%.

10. 3amuceiBaem ot- | 10. OtBet: AA, aa, Aa/ 75%, 25%.
BET 110 00pasiy

3ananue 4. Pemmnre 3agavy, HCIONb3Ys 00pasell.

3agaua Nel

['OMO3UTOTHYIO YEPHYIO KPOJIBUYHUXY CKPECTHIJIM C TOMO3UIOTHBIM O€JbIM KPOJIUKOM (Oernast
OKpacka LIepCTH — PEeLEeCCUBHBIN Mpu3Hak).Onpenennure reHoTUIbl U (PeHOTUIIBI KposibyaT mep-
BOT0 mokosieHus. [Iponsoiier nu pacuierienre ruopuaHoro motomcTBa? Kakue 3akoHbI U Tpa-
Br1a MeHiens 371echb MposBIAI0TCS?

3agaua Ne2
['eTepo3uroTHy0 4YepHYIO KpOJBYHMXY CKPECTHJIA C TaKUM K€ KpoJiukoM. Omnpenenute
dbopMyIy pacuieryieHus: THOPUIHOTO MOTOMCTBA MO TEHOTHUITY U (DEHOTHITY.

3agauya Ne3

[omy0Oornaseiii My>k4nHa, 002 POIUTENSI KOTOPOTO MMENH Kapue Tiasa, )KEHHJICS Ha Ka-
peria3oil KeHIIUHE, Y OTIIa KOTOPOHU Ija3a Kapue, a y ee MaTepu - roiayosie. OT sToro Opaka
poauiiCsa OOUH T OJIy60FH3.3BII>'I CBbIH. OHpeI[eJII/ITe TCHOTUIIBI KaXXAOT'0 M3 YINOMSHYTBIX JIMI U
COCTaBbTE CXEMY MX POJOCIOBHOM.

3agaua Ned

HopmanpHblil cilyX y uenoBeka OOYCJIOBJIEH JOMUHAHTHBIM I'€HOM S, a HacJeICTBEHHas
TUIyXOHEMOTa OIpEeNsieTCs] PEIecCUBHBIM TreHoM s. OT Opaka TIIyXOHeMOW J>KEHIIHUHBI C
HOpPMaJIbHBIM MYXYMHON pOAMIICS TITyXOHEeMOH pedeHoK. OnpenennTe TeHOTUIIBI POAUTEINEH.

3amaua Ne5

VY yenoBeka kapuit nuBet a3 (B) nomuaupyet Hax ronyosim (b);

a) TOMO3UTOTHBIM Kaperjasblii My>XYMHA XEHWJICS Ha TOMO3UTOTHOM Toxy0Oriia3oi
xenmHe. Kakoi nBeT ria3 0y1yT UMeTh UX IeTH?

0) reTepo3uroTHas Kaperiasas >KeHIIMHA BBIIIIA 3aMYyX 32 T€TEPO3UTOTHOTO Kaperia-
30r0 MyX49uHY. MOXeT 11 peOeHOK OT 3TOro Opaka ObITh T0JIyOorIa3simM?

KOHTpOJII)HI)Ie BOIIPOCHI.

Bapuanr 1.
3ananue. Pemure 3a1a4y.
3amaua Ne 1.
['eH 4epHOI1 OKpacKu KPYIMHOTO POTaToro CKOTa JOMUHUPYET HaJl TeHOM KPacHON OKPACKH.
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1) Kakoe moToMCTBO MOKHO OKUJAaTh OT CKPELIMBAHUS I€TEPO3UTOTHBIX 0CO0EH KPYITHOrO
poraroro ckora?
2) Kakwue tensita poaarcs OT KpacHOro ObIKa M THOPUIHBIX KOPOB?

Bapmuanr 2
3aganue. Pemure 3amaqy.
3amaua Ne 1.

VY yenoBeka reH, BbI3bIBAIOIINN OHY U3 (POPM HACJIEICTBEHHON ITyXOHEMOTHI, PELleCCUBEH
10 OTHOLIEHHIO K TEHY HOPMAJIBHOTO CITyXa.

1) Kakoe moToMCTBO MOKHO OKHIAaTh OT Opaka reTepO3UTOTHBIX POAUTENICH?

2) Ot Opaka riIyXoHEeMOH JKEHIIMHBI ¢ HOPMAaJIbHBIM MY>KYMHOM POJIUIICS TIyXOHEMOH pebe-
HOK. OnpeaenuTe TeHOTUIIBI POIUTENEH.

IIpakTuueckas padora Ne 6.
PenreHne reHeTH4eCKHUX 32124 HA JUTHOPUAHOE CKPelIUBAHNE

I.[e.m;: 0606].]_[I/ITB S3HaHUA O MATCPUAJIBHBIX OCHOBAX HACICACTBCHHOCTH W HW3MCHYUBOCTHU,
3aKpEMHTh 3HAHUS [0 PEIICHUIO Pa3HBIX TUTIOB TCHETHUECKUX 3a/1ad.
3HATB: - TEHETUYECKUE TCPMHUHBI U CHUMBOJIUKY,
- 3aKkoH [. MeHnzens o cB0OOOJHOM KOMOMHHPOBAHUH MPU3HAKOB U €T0 UTOJIOTHYECKOE
000CHOBaHHE;
- MEH/ICTIPYIOIIUE TPU3HAKH Y YEITOBEKa.
YMeTh: - IPUMEHSITh TEOPETUUECCKIE 3HAHMSI B PEIICHUN 33]1aY;
- COCTaBJISITh TCHETHYECKYIO CXeMY HACJICIOBAHUS MEHIEIMPYIONINX PU3HAKOB;
- onpenensITh PEHOTUN U TEHOTHUIT IOTOMKOB M POJIUTEINCH;
- COCTaBJIATH pemeTky [lennera;
- pemaTh TeHETUYECKUE 3aJa4H.
OobopynoBanmue: Tabnuna «/IuruGpuaHOe CKpenuBaHue.

Xon padoTsI:
3amanue 1. OTBeThTE HA BOMPOCHI (YCTHO).

1. Yro Takoe AMruOpuHOE CKpeluBanue?

2. Kak popmymupyercs Tpernii 3akoH I'. Mennens?

3. Ha ocHOBaHNU KakuX HaOIIOAEHUN ClieJaH BBIBOJ O CBOOOJAHOM KOMOWHUPOBAHHUU TaMeT
BO BTOPOM ITOKOJICHUU?

4. Yo Takoe aHATM3UPYIOIlee CKPEIMBaHKE?

5. KakoBbI IIUTOJIOTHYECKHE OCHOBBI TUTHOPUIHOTO CKPEIINBaHUS?

6. B uem 3akmtouaercs cMbIci TpeTbero 3akoHa I.Mennaens? KakoBbl CBSI3U MEXly BTOPBIM U
TpeTbuM 3aKoHaMu [.Menpaens?

7. OT uero 3aBUCHUT KOJIMUYECTBO raMeT, 00pa3yeMbIX OpraHu3MoM?

8. CKOJIBKO THUIIOB raMeT 00pa3ylT OpraHM3Mbl CO Cleayrollel reHeTudeckoi CTPYKTY-

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

3ananue 2. Pemure 3agady, UCIONb3Ysl AITOPUTM

3agaua Nel

VY dYenoBeka TEMHBIN IBET BOJIOC (A) JOMUHHPYET HaJ CBETJIBIM IBETOM (a), Kapuil I[BET
rna3 (B) — Hax ronyOsiM (b). 3anmumuTe reHOTUITBI POTUTEINCH, BO3MOXHBIC (PEHOTHUITHI U TEHO -
THUIIBI JIETSH, POAMBIIMXCS OT Opaka CBETIOBOJIOCOTO TOJy0OIIa30r0 MY>KYHHBI U TETEPO3UTOT-
HOM Kaperiia3oil CBETIIOBOJIOCOM KEHIIIUHBI.

CBeTiioBOJNIOCKHI ronmyOoriasplii MyxunHa aabb. ['ereposurorTHas kaperiiazasi CBETJIOBO-
Jocasi JKeHIInHa aaBb.
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P aabb X aaBb
G ab aB
ab
F, aaBb aabb
CBETJI. Kapery. | CBETI. roiyo.

Otser: aabb, aaBb, aaBb cBeti. kaper, aabb cBeTi. ronyo.

3agaua Ne2

IIpu ckpelmuBaHuM ABYX COPTOB TOMAaTa ¢ KPACHBIMU LIAPOBUIHBIMU U XKEITBIMU I'pyIlE-
BHUJIHBIMU TUUIOJIaMHU B TIEPBOM MTOKOJICHUH BCE TUIOJBI KpACHBIC, IIapoBUIHbIE. OnpeenuTe reHo-
TUIBl POJUTENICH, THOPUIOB MEPBOTO MOKOJEHUS, COOTHOIIEHHE (PEHOTUIIOB BTOPOIO IMOKOJIE-
HUSL.

3agaua Ne3

[Tpu ckpemmBaHUM pacTeHus: apOys3a C JJIMHHBIMU IIOJIOCATHIMHU IUIOJIAMHU C PACTCHHEM,
MMEIOIINM KPYTJIbIE 3€JICHBIE TIJI0/IbI, B IOTOMCTBE TOJYYHMIIM PACTEHUS C JUTMHHBIMU 3€JICHBIMHU
U KPYTJIBIMH 3€J€HBIMU TofamMu. [Ipu ckpemumBaHuy Takoro ke apOysa (C JUIMHHBIMH M0JI0ca-
TBHIMHU TUIOJAMH) C PACTEHHEM, UMEIONIUM KPYTJIbIe MOJIOCAThIE IUIOJBI, BCE TIOTOMCTBO MMEIIO
prrﬂble I10JIOCATHIC IIJIOOBI. OHpeI[eJII/ITe JOMHUHAHTHBIC U peuecanHHe HpI/I3HaKI/I, T'CHOTHUIIBI
BCEX POJUTEILCKUX PacTeHUH apOy3a.

3agaya Ne4

VY cobak uépHas mepcTh JOMUHUPYET HaJ KOPUYHEBOM, a JUIMHHAS IIEPCTh HaJ KOPOTKOM
(rensl He cuemeHsl). OT Y€pHON IMHHOMEPCTHON CaMKH IPU aHAJIN3UPYIOLIEM CKPEIIMBAHUU
MI0JIy4€HO MOTOMCTBO: 3 4YEPHBIX AJIMHHOLIEPCTHBIX LIEHKA, 3 KOPUYHEBBIX JJIMHHOIIEPCTHBIX.
Onpenenute reHOTHUIBI POAUTENEH U TOTOMCTBA, COOTBETCTBYOIIME UX GpeHoTunam. CoctaBbTe
cxeMmy peuieHus 3agauu. OObSICHUTE MOTyYEHHBIE PE3yIbTaThI.

KOHTpOJII)HI)Ie BOIIPOCHI.

3ananue. Pemure 3a1a4y.
3agaya Ne 1

Ecnu xenmuna ¢ BecHymkamu (A) U KypyaBeIMU Bojiocamu (B), oTtery koTopoil He umen
BECHYILIEK W MMEJl MIPSIMBIE BOJIOCHI, BBIXOJUT 3aMY’K 3a MYXXYHMHY C BECHYIIKAMH U NPSAMBIMU
BoJIocaMu (00a ero poauTesisi 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 PELECCUBHBIN MpU3HaK. [Ipu3HaKku HaXoaATCs B pa3HbIX Ma-
pax XpoMocoM. Y OTI@ BpOXIEHHass OJIM30PYKOCTh U OTCYTCTBHE BECHYIICK, y MaTepu
HOpMaJIbHOE 3pCHHE U BECHYIIKH. B ceMbe Tpoe AeTeit, 1Boe 0m30opykue 6€3 BECHYIIEK, OJIUH C
HOpPMaJIbHBIM 3pEHHEM U ¢ BecHylKaMu. COCTaBbTE CXeMy pelieHus 3aaadn. Onpenenure reHo-
TUTIBI POJIUTENIEH W PONUBIIUXCA NeTed. Paccunrtaiite BEpOSTHOCTh POXKICHUS JeTel Oim30py-
KHX ¥ ¢ BecHyIKamu. OObsICHUTE, KaKOH 3aKOH UMEET MECTO B JaHHOM CIIydae.
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IIpakTuueckas padora Ne 7.
BobisiBJIeHMe HCTOYHMKOB MYTAr€HOB B OKPY:Kalolleil cpejae

U OIICHKA BO3MOKHbBIX HOCJ’Ie[[CTBI/Iﬁ HX BJIUSHHUSA HA OPraHu3imM
Leab — N03HAKOMHUTHCS ¢ BOBMOXKHBIMU HCTOYHUKAMH MyTareHOB B OKpY Karollen cpese, ore-
HUTb UX BIMSHUE HA OPraHU3M YeJIOBeKa.
Oo6opynoBanue:y4eOHUK, KOHCTICKT Jiekiuid, DOP, pa3narodynsiii MaTepua.
TpeGoBanus K 3HAHUAM U YMEHUSIM:
3HAMB:ITO TAKOE MyTareHbl; IPUYUHBI MOSBICHUS MyTalUii;
ymemp: BBISIBISATH UCTOYHUKM MYTareHOB B OKPY’KaIOIIEH cpene; OOBSICHATh MOCICACTBUS
BIIUSTHUSI MyTareHOB Ha OPTaHU3M; PUBOJAUTH IPUMEPHI MyTarcHoB.
Xox pa6oTsI:
3ananme 1: [Ipounraiite TeKcT«MICTOUHUKOB MyTareHOB B OKPY’KaIOIIEH Cpene» U 3aIllOJIHUTE
tabymiy «ICTOUHUKH MyTareHOB B OKPY KAIOIICH cpe/ie U UX BIUSHUE HA OPTaHU3M YEIIOBEKa.

HcTouHuku MYTarcHoB B Cp€lc Bo3Mo:kHbIE TOCTIEACTBUS HA OpPpraHusM 4€JiI0B€CKa

HcTOoYHMKOB MYTareHoOB B OKpY:Kalolei cpeae
DKCcTepUMEHTANIbHBIE MCCIEOBaHMs, IPOBEICHHbIC B T€UEHHE MOCIEAHUX TpeX IECITHICTH,
MOKA3aJIM, YTO HEMaJjoe YHCI0 XUMUYCCKUX COCJIMHEHUH 00JalaeT MyTareHHONW aKTHBHOCTBIO.
MyTtareHsl 0OHapy>KeHbI CPeI JIEKAPCTB, KOCMETHYECKHUX CPEICTB, XUMUUECKHUX BEIECTB, PHU-
MEHSEMBIX B CEJIbCKOM XO35UCTBE, MPOMBIIIUICHHOCTH; MIEPEUYCHbh WX BCE BPEMs IOIOJIHSIETCS.
W3natorcs cipaBOYHUKHU U KaTaJIOTH MyTareHOB.
1. Mymazenwt npou3z600cmeeHHOl cpedbl
XuMHUYeCKUe BEIIecTBa Ha MPOU3BOJICTBE COCTABISAIOT HanOojee OOMUPHYIO TPYIITY aHTPOIIO-
TeHHBIX (DAKTOPOB BHEITHEH CpeIbl.
Haubonpiiee yucno uccienoBaHWil MyTareHHONW aKTHBHOCTH BEIIECTB B KIIETKaX YeIOBEKa
MPOBEACHO ISl CHHTETUYECKUX MATEPUATIOB U COJIEH TSKENIBIX METaJUIOB(CBUHIIA, IIMHKA, KaJl-
MUsl, pTYTH, XpOMa, HUKETIS, MBIIIbSIKA, MEJIN ).
MyTareHsl MPOU3BOJCTBEHHOT'O OKPYXKEHHUS MOTYT MOMNAJAaTh B OPTaHU3M Pa3HBIMH MyTSIMU: 4ye-
pe3 Nerkue, Koy, MUIIeBapUTeNbHbIN TpakT. ClaenoBaTeNbHO, 1032 OTy4aeMoro BellecTBa 3a-
BHCHUT HE TOJFKO OT KOHIIGHTPAIIMH €T0 B BO3AyXE WM Ha pabodeM MecTe, HO U OT COOJFOICHHUS
MIPaBHJI TUYHON TUTUEHBI.
HauGonpiree BHUMaHHWE TPUBJICKIM CHHTETHYCCKUE COCTUHCHUS, JJII KOTOPBIX BBISBICHA
CHOCOOHOCTh MHAYILMPOBATH XPOMOCOMHBIE abeppanuu (MEepecTPOrKH) U CECTPUHCKUE XpoMa-
TUJIHBIE OOMEHBI HE TOJIBKO B OpraHU3Me YesioBeKa. Takue COeTMHEeHHs], KaK BUHUIIXJIOPHI, XJIO-
POTIpEH, SMUXIOPTUIPHH, YTOKCHIHBIE CMOJIBI U CTUPOJ, HECOMHEHHO, OKa3bIBalOT MyTareHHOE
NENCTBUE HA COMATUYECKUE KIIETKH.
Opranunueckue pacTBopuTenu (0€H301, KCUIION, TOIYO0I), COSAMHEHUS, TPUMEHSIEMbIE B TIPOU3-
BOJICTBE PE3MHOBBIX M3JEIHI WHIYIUPYIOT IIUTOTCHETUUECKUE W3MEHEHUs, OCOOCHHO y Kypsi-
IIUX JIOACH. Y KEeHIIWH, paboTaoMUX B IIMHHOM M PE3MHOTEXHUYECKOM MPOU3BOACTBAX, MO-
BBIIIIEHA YACTOTa XPOMOCOMHBIX abeppanuii B tuMmdonnTax nepudepudeckoir KpoBu. To xe OT-
HOCHUTCA | K moaaM 8-, 12-HeneapHoro cpoka 0EpeMEeHHOCTH, MOTYYSHHBIM MPU MEIUIIMHCKUX
abopTax y Takux paOOTHUIIL.
2. Xumuueckue seujecmea, npumMeHsaemMble 8 CeJlbCKOM X03AlcCHee
BonbIIMHCTBO MECTUIIUAOB SIBISIOTCS CUMHTETHUECKUMHU OpraHWYeCKUMH BeliecTBamu. [IpakTu-
4ecKu Hcmonb3yercss okojo 600 mecturunoB. OHU TUPKYTUPYIOT B OMocdepe, MUTPUPYIOT B
€CTECTBEHHBIX TPOPUUECKUX IETAX, HAKATUITMBASACH B HEKOTOPBIX OMOIIEHO3aX U CEIhCKOXO35H -
CTBEHHBIX MPOJTYKTaX.
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OueHp BaKHbI NPOTHO3UPOBAHUE U MPEAYINPEKICHUE MYTareHHOW OMNAaCHOCTH XUMHUYECKUX
CPEICTB 3aluThl pacteHui. Ilpuuem peubp HAET O MOBBILIEHWH MYTALMOHHOIO IPOLECCa HE
TOJIBKO y Y€JIOBEKAa, HO U B PACTUTEIHHOM U JKUBOTHOM MUpe. YeI0oBeK KOHTAKTUPYET ¢ XUMUYE-
CKUMH BELECTBAMU IIPU UX IIPOU3BOJCTBE, IIPU UX IPUMEHEHNHU HA CEJIbCKOXO035HCTBEHHBIX pa-
00Tax, nojryyaeT HeOOJIbIINE UX KOJIMYECTBA C MULIEBBIMU MTPOIYKTaMH, BOAOW U3 OKPYXkKarolIeH
CpElpbl.

3. JIekapcmeennuvle npenapamul

HauOonee BbIpaKCHHBIM MYTareHHbIM JIEHCTBHEM O0JIaZal0T IIUTOCTATUKUA U aHTUMETaOOIUTHI,
UCIIOJIb3YEMBIE JUIs JICUEHUSI OHKOJIOTUYECKUX 3a00JIeBaHNN U KaK UMMYHOJIEIPECCAHTHI.
MyTareHHOl aKTUBHOCTBIO 00JIaZlaeT U P NIPOTUBOOITYXOJIEBBIX AHTUOMOTUKOB (AKTUHOMHIIMH
M, anpuamuniuz, 6ieoMutiuH U apyrue). [IockoapKy OOJBIIMHCTBO MAIMEHTOB, TPUMEHSOIINX
9TH IIpenapaTsl, HE UMEIOT IIOTOMCTBA, KaK I10Ka3bIBAlOT PACUETHI, TEHETUUYECKUM PUCK OT ITUX
[penapaToB Jyist Oy IyIIHUX MOKOJIEHUH HEOOIbILIOH.

HekoTopsle n€KapCTBEHHBIE BEIIECTBA BBI3BIBAIOT B KYJIBTYPE KJIETOK UEIOBEKA XPOMOCOMHBIE
abeppaluy B /103aX, COOTBETCTBYIOIIMX peajlbHbIM, C KOTOPBIMU KOHTaKTUPYET 4yelnoBek. B oty
IPYyNIly MOXHO OTHECTH NPOTUBOCYAOPOXKHBIE Mpenaparbl (0apOUTypaThl), ICUXOTPOIHBIE
(KJ103€MKH), TOpMOHAJIbHBIE (ICTPOAMOIL, IPOrECTEPOH, OpaIbHbIE KOHTPALECNTHBBI), CMECH IS
HapKo3a (XJIOPWAMH, XJIOPIpOHNaHaMua). DTH HIpenapaTsl MHAYLUPYIOT (B 2-3 pa3a BbllIe
CIIOHTAHHOTO YPOBHSI) XpPOMOCOMHbBIE a0eppaluu y JIOAEH, PEeryispHO NPUHUMAIOIINX HIH
KOHTaKTUPYIOLIUX C HUMH.

B oTinymne oT HMTOCTaTUKOB, HET YBEPEHHOCTH, YTO IMpenapaThl YKa3aHHBIX I'PyHN JEHCTBYIOT
Ha 3apoJbllIeBble KIETKU. HekoTopele npenaparsl, HaIpUMEp, aleTUICATUIIIOBAs KUCIOTA U
aMUJIONUPUH TOBBIIIAIOT YAaCTOTY XPOMOCOMHBIX abeppaluii, HO TOJBKO MpH OONBIINX J033X,
IPUMEHSEMbIX NP JICUEHUU PeBMAaTHYECKUX O0JIe3HEH.

CymecTByeT rpymnmna npemnaparoB, 00Jagaromux ciadbiM MyTareHHbIM dhdexTom. MexaHu3mMbl
uX JEUCTBHS Ha XpOMOCOMBI HeACHBL. K Takum cnaGbiM MyTareHaMm OTHOCSAT METHJIKCAHTHHBI
(kodeunH, TeoOpoMHH, TeODUUTHH, Mapak3aHTUH, 1-, 3- U 7-METUIKCAHTHUHBI), TICUXOTPOITHBIC
cpeactBa (TpuproprpoMasuH, MaXXenTu, raonepuI0i), XJIOPAIrHIpaT, aHTUIIMCTOCOMAIIbHbIE
npenapatsl (rukaHToH@uoopar, mupauni O), 6akTepuLUIHbIE U Je3UH(DUINPYIOIINE CPECTBa
(TpunodaBuH, reKkCaMeTUICH-TETPAMUH, STHICHOKCU]I, JIEBAMU30JI, PE30PLHUHOI, GypOCceMun).
Hecmotps Ha ux cnaboe MyTareHHOE JAE€WCTBUE, U3-32 UX HIMPOKOr0 MPUMEHEHHsS] HEOOXOIUMO
BECTH TLIATEIbHbIC HAOIIOCHHS 3a TeHETUUECKUMHU 3 (heKTaMu 3TUX COeAUHEHUH. DTO Kacaer-
Csl HE TOJIbKO OOJIbHBIX, HO U MEAMIMHCKOIO IIEpCOHAIa, UCIONb3YIOIIEro MpenapaTsl A Ae3-
UHQEKIUH, CTEPUIIN3ALIUH, HApKO3a.

B cBs13u ¢ 3THM, Henb3s NpUHUMAaTh 0€3 COBETa C BpauOM HE3HAKOMBIE JIEKAPCTBEHHBIE ITpenapa-
Thbl, 0COOEHHO aHTUOMOTHKH, HEJIb3sI OTKJIQAbIBATh JICUEHHE XPOHUYECKHX BOCHAINTENIBHBIX 3a-
0os1eBaHMii, 3TO 0cIadIgeT Balll UIMMYHHUTET U OTKPBIBAET JOPOTY MyTareHaM.

4. Komnonenmot nuwu

MyTareHHast akTUBHOCTb IHIIH, PUTOTOBJIEHHON pa3HBIMU CHOCOOAMHU, Pa3IMYHBIX MUIIEBBIX
IIPOAYKTOB HM3y4ajach B OIBITaX HAa MHUKPOOPraHM3Max M B OKCIEPUMEHTAaX Ha KyJbType
aumbouuToB nepudepuueckoil kKpoBu. CrnabbIMU MyTareHHbIMH CBOICTBaMH 00Jalal0T Takue
NUILEBble N00aBKU, KaK CaxapHvH, MPOU3BOJHOEHUTpodypaHa AP-2 (KoHcepBaHT), KpacUTEIb
(bJ0KCUH U Jp.

K BemectBam numiy, o0nagarouX MyTareHHOM aKTUBHOCTBIO, MOKHO OTHECTH HUTPO3aMHHBI,
TSKEJbIE METaJlJIbl, MUKOTOKCUHBI, aJIKaJOUJbl, HEKOTOpPbIE IUILEBbIE JOOABKH, a TaKXKe Iere-
POLIMKIMYECKUE aMUHBI U1 aMUHOUMUAA30a3apEHbl, 00pa3yoluecs B npolecce KyJInHapHOH 00-
paboOTKK MACHBIX MIPOAYKTOB. B mocienHiow0 rpyIy BEemecTB BXOAAT TaK Ha3bIBA€MbIE MTHPOJIU -
3aTHbIE MyTareHsbl, BbIJCJICHHbIE IEPBOHAYATIBHO U3 KapEHBIX, OOraThiX OeiaKamMH, IPOITyKTOB.
Copep:xaHue HUTPO30COENMHEHUHN B MPOIYKTaX MUTAaHUS JOBOJIBHO CHJIBHO BapbUpyeT U 00y-
CJIOBJIEHO, TI0-BUIUMOMY, IPUMEHEHHEM a30TCOIEpKAIUX yI00peHUH, a TaK)Ke 0COOEHHOCTAMU
TEXHOJIOTUH IPUTOTOBJICHUS TUIIN U UCTIOJIb30BAHUEM HUTPUTOB B Kaue€CTBE KOHCEPBAHTOB.
Hanuuue B muie HUTPO3UPYEMBIX COEAMHEHUH BHepBble OblIO oOHapyxeHo B 1983 r. mpu
M3Y4YEHUH MYTareHHON aKTHBHOCTH COEBOI'O COyca M MacThl U3 coeBbIX 0000B. [1o3xke ObL10 MO-
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Ka3aHO HaJIMYUE HUTPO3UPYEMBIX IMPEAIIECTBEHHUKOB B PSAIE CBEKUX U MapUHOBAaHHBIX OBO-
en.

Jliig 00pa3oBaHUs MyTareHHbIX COEIMHEHUM B KEIyAKE U3 MOCTYMAIOIIKUX BMECTE C OBOIIAMU U
JAPYTUMH IPOAYKTAMH HEOOXOIMMO HaJMuKe HUTPO3UPYIOIIEr0 KOMIIOHEHTA, B Ka4eCTBE KOTO-
POro BBICTYNAIOT HUTPUTHI U HUTPAThl. OCHOBHOM UCTOYHMK HUTPATOB U HUTPUTOB — 3TO MHUILE-
BBIE IIPOJYKTHI.

Cuaurator, yto okoyio 80% HUTPATOB, MOCTYMAKONIMX B OPraHU3M, — PACTUTEIHHOTO IMPOUC-
xoxzenust. Y3 Hux okosno 70% comep:kutcs B oBoIax u kaprodene, a 19% — B MACHBIX IPOAYK-
tax. HeManoBa)KHBIM HCTOUHUKOM HUTPUTA SIBJISIFOTCSI KOHCEPBUPOBAHHBIE ITPOTYKTHI.

B opranusm yenoBeka IOCTOSHHO BMECTE € NMUIIEH NOCTYNAa0T IPEIIIECTBEHHUKN MyTareHHbIX
1 KaHLEPOr'€HHbIX HUTPO30COECTUHEHUII.

MOXHO MOPEKOMEHI0BaTh YHNOTPeOIATh OOJbIIe HATypalbHbIX NMPOIYKTOB, N30€raTh MSCHBIX
KOHCEPBOB, KOITYEHOCTEH, CIa10CTeN, COKOB ¥ ra3UPOBAHHOMN BOJIBI C CHHTETUYECKHUMU KpacuTe-
nasmu. EcTh Gosiblie KamycTsl, 3€JIeHH, KpyTl, Xjae0a ¢ oTpy0samu. Ecnu ects npusHaku nucbakre-
pHo3a - IpUHUMaTh OMpUAYMOAKTEpUH, JAKTOOAKTEPUH U ApPyrue mnpenaparsl ¢ "Mone3HbMu"
6akrepusmu. OHM oOecrieyaT BaM HAJEKHYIO 3aLIUTY OT MyTareHoB. Eciiu He B mopsiike neyeHb
- PEryJISIpHO MUTH KETYETOHHbIE COOPBI.

5. Komnonenmut madaunozo ovima

Pe3ynbTaThl AMMAEMUOIIOTMYECKUX HCCIIEOBAaHUN MOKa3alid, YTO B 3THUOJIOTMU paka JIErKOro
HauOoJpIlIee 3HaUeHUuEe UMeeT KypeHue. bputo ciaenano 3akimtodyenue o ToM, uto 70-95% ciyuaen
BO3HHUKHOBEHUS paKa JIETKOT'O CBSI3aHO ¢ Ta0AYHBIM JILIMOM, KOTOPBIH ABJISETCS KAaHIIEPOT€HOM.
OTHOCUTENBHBIN PUCK BO3HUKHOBEHHUS PaKa JIETKOTO 3aBUCUT OT KOJMYECTBA BBIKYPHUBAEMBIX
CUTapeT, OJHAKO MPOJI0JIKUTENIbHOCTh KypeHUs sBJIsIeTCS 00JIee CyIECTBEHHbIM (PaKTOpPOM, YeEM
KOJIMYECTBO €KEIHEBHO BBIKYPHUBAEMBIX CUTapeET.

B nacrosiiee Bpemst 601bI10€ BHUMAHUE yIEISETCS U3yUYEHUI0O MyTareHHON aKTHBHOCTH Tabay-
HOTO JbIMa U €ro KOMIIOHEHTOB, 3TO CBSI3aHO C HEOOXOIMMOCTBIO PEabHOM OLEHKH MeHEeTHYe-
CKOI1 oracHOCTH TabayHOro JbIMa.

CurapeTHslii IbIM B ra30Boi (a3e BbI3bIBAJ B TUM(OIMTAX YeIOBEKa invitro, MUTOTUYECKHE pe-
KOMOMHAIIMKM U MYTallMU JbIXaTeIbHONW HEJIOCTATOYHOCTH B JIpoxkaX. CUrapeTHslid AbIM U €ro
KOHJCHCAThl MHAYLUPOBAIN PELECCUBHBIE, CLEIUIEHHBIE C I0JIOM, JETAJIbHbIE MyTallul Y IpO-
30(HIIBL.

Taxum 00pa3oM, B UCCIIEJOBAHUSAX T€HETHUECKON aKTUBHOCTH TabauyHOro JAbIMa ObLIM MOTYUYECHbI
MHOTOYHCJICHHbIE JaHHBIE O TOM, YTO TaOayHBIA JbIM COAEPKHUT I'€HOTOKCUYHBIE COEIUHEHUS,
CIOCOOHBIE MHIYLIMPOBAaTh MyTallUd B COMAaTHYECKUX KIJIETKAX, YTO MOXET MPHUBECTH K Pa3BH-
THIO OITyXOJIEH, a TAaK)Ke B MOJIOBBIX KJIETKaX, YTO MOXKET ObITh MPUYMHON HACIEIyeMbIX Je(eK-
TOB.

6. Aapo3onu eo3oyxa

M3ydeHne MyTareHHOCTH 3arps3HUTENICH, COIEpKAIUXCs B 3aJbIMIEHHOM (FOPOICKOM) U He-
3aIBIMJICHHOM (CEJIbCKOM) BO31yXe Ha JUMQOIHMTaX YeJOoBEKa invitro mokaszayio, 4to 1 M3
3aJIbIMJICHHOTO BO3/yXa COJCPXKHT OOJIbIIE MyTareHHbIX COEAMHEHHH, 4eM He3aJbIMIICHHOTO.
Kpome Toro, B 3apIMJIEHHOM BO3yXe OOHapy»EeHbI BELIECTBA, MyTareHHass aKTUBHOCTh KOTO-
PBIX 3aBHCUT OT META00JINYECKON aKTUBALIUY.

MyTareHHast akTUBHOCTbh KOMIIOHEHTOB a3p030Jiel BO3/[yXa 3aBUCUT OT €ro XMMHYECKOT0 COCTa-
Ba. OCHOBHBIMM HMCTOYHHMKAMM 3arpsi3HEHUH BO3/yXa SIBISAIOTCS aBTOTPAHCIOPT U TEIUIODJIEK-
TPOCTaHIUH, BIOPOCHI METAJLTYPIUYECKUX U HedTenepepadbaThIBalOLINX 3aBOJIOB.

DKCTPaKThl 3arps3HUTENEH BO3/1yXa BBI3BIBAIOT XPOMOCOMHBIE a0eppaluyl 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, I10-
CTYIAIOILIUX B OpraHU3M Y€JI0OBEKA YE€PE3 OPTraHbl JIbIXaHUS.

7. Mymaczenwt ¢ Ovimy
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Bonbiioe BHMMaHWe yneNsOT MPOBEpKE Ha MYTAareHHOCTh KpacuTened Uit Bosioc. MHorue
KOMIIOHEHTbI KPAacOK BBI3BIBAIOT MYTAIlMM Y MHUKpPOOPraHM3MOB, a HEKOTOpBIE - B KYJbTYype
JTUMQOLIUTOB.

MyTareHHble BeleCTBa B MIPOAYKTaX MUTAHUs, B CPEICTBAX ObITOBOW XUMHHM BBIABISATH TPYIHO
M3-32 HE3HAUYMTENBHBIX KOHIICHTPALWH, C KOTOPBIMH KOHTAaKTHPYET YEJIOBEK B pPEaTbHBIX
ycnoBusax. OHAKO €CIM OHU MHIYLUPYIOT MyTallMU B 3apOJIBIIIEBBIX KJIETKAX, TO 3TO MPHUBEIET
CO BpEMEHEM K 3aMETHBIM TOMYJISIIHOHHBIM 3((heKTam, MOCKOIBKY KaKIbIi YEIIOBEK IMOTydaeT
KaKyI0-TO J03y IHUIIEBBIX M OBITOBBIX MYTareHoB. bpu1o Obl HEmpaBWJIBHO AyMaTh, YTO 3Ta
rpyIia MyTareHOB MOSBHJIACH TOJNBKO ceifuac. OUeBHIHO, YTO MyTareHHbIE CBOWCTBA IHIIH
(HammpuMep, adaTOKCHHBI) U OBITOBOM cpeibl (Hampumep, IbIM) ObUIM M HAa PAaHHHUX CTaaUAX
pa3BUTHS COBPEMEHHOTO 4enoBeka. OHAKO B HACTOSAIIEEe BPEMs B Hall OBIT BBOJUTCS MHOTO
HOBBIX CHHTETHYECKHX BEIIECTB, MIMEHHO 3T XMMUYECKHE COCTUHEHHUs JOJDKHBI ObITh Ge3omac-
HBIL.

YenoBeueckue NOMYJISANUM YK€ OTSATOIIEHBbl 3HAYUTENBHBIM TPY30M BpPEIAHBIX MYyTalUid.
[ToaTomy Ob1I0 OBl OLIMOKOW yCTaHABIUBATh JJISl TEHETUUECKUX U3MEHEHHUH Kakoi-1ubo nomy-
CTUMBIH YPOBEHb, TEM Oo0Jiee YTO elle He SICEH BONPOC O MOCIEACTBUAX MOMYJISIMOHHBIX H3MeE-
HEHMIA B pe3yJIbTaTe MOBBIMICHHS MyTallMOHHOTO Tiporiecca. it G0MbIIMHCTBa XUMUYECKUX MY -
TareHoB (€CJIM He JUIs BCeX) OTCYTCTBYET MOPOT ASHCTBHS, MOKHO I0JIaraTh, YTO MPEAEIIBHO J0-
MyCTUMOHN «TC€HETUYECKU-TIOBPEKIAONICI» KOHIICHTPALMH ISl XUMHUYECKUX MYyTareHOB, KaK U
10361 (pu3nuecKux (HaKTOpoOB, CYLIECTBOBATH HE TOJDKHO.

B menom, Hy)XHO cTapaTbcs MEHBIIIE YIOTPEOJIATh OBITOBOM XUMHH, C MOIOIIUMH CpPEICTBAMHU
paboTath B mepuaTKax.

[Ipu o1leHKE OMAaCHOCTH MyTareHe3a, BO3HUKAIOIIETO M0/ BIUAHNEM (PaKTOPOB BHENIHEH CpeIbl,
HE00XO0/IMMO YUUTHIBATh CYIIECTBOBAHNE €CTECTBEHHBIX aHTUMYTAreHoB (Hanpumep, B nuiie). B
ATy TPYIITY BXOJISAT META0OJIHUTHI PACTEHUH M MHUKPOOPTAaHM3MOB — aJKAJIOHUIbI, MUKOTOKCHHBI,
aHTUOMOTHKH, (DJIABOHOUIBI.

3ananmue 2:
Crenaiite BBIBOJI O TOM HACKOJIBKO CEPhE3HO Balll OPraHHU3M IOJIBEPraeTcsi BO3IACHCTBUIO MY-
TareHOB B OKPYKAIOIIEH cpee

3axanue 3:
COCTaBI/ITI) peKOMeH}laHI/II/I 10 YMGHI)IHCHI/IIO BO3MOXHOT'O BIIUIAHUA MYTaFeHOB Ha CBOfI opra-
HU3M

JlaGopaTopHasi pabdora Ne 1.
AHaan3 peHOTUIMIHYEeCKOH N3MEHYMBOCTH

Ieab: MO3HAKOMUTHCS CO CTATUCTUYCCKUMH 3aKOHOMEPHOCTSIMU MOIU(DUKAIIMOHHON U3MEHYH -
BOCTH M BO3MOKHOCTBIO HCIIOJIb30BAHHUS MaTEMAaTHYECKHX METOJIOB B OMOJIOTHH.
OO0opynoBanmue: HaOOPHI JIUCTHEB Oepe3bl, KJIeHA, (Hacolb, IMHEHKH IS U3MEpPEHUs, Ta0IuIa
M0 OKPYTJICHUIO PE3yJIbTATOB U3MEPEHUs, TAOIUIIBI C PUMEPAMHU BapHAIIMOHHOTO Psijia U BapH-
AlMOHHOW KPUBOU

Xoxa u opopmiienne padoThl.

3amanue 1. OTBeTHTE HA BOMPOCHI (YCTHO).
1. Yto Takoe Moau(pUKaMOHHAS U3MEHUYUBOCTH?
2. Uem ompepensieTcs mpenena Moau(puKannoHHON N3MEHUYNBOCTH TIPU3HaKa?
3. lMouemy u3meHeHus (HEHOTHIA, BOZHUKAIOIINE B IPOIECCE HHIUBUIYATHLHOTO PAa3BUTHS
OpraHu3mMa, He HacIeayroTcs?
4. ITouemy MoaupUKAIIMOHHAS H3MEHYUBOCTh HOCUT MAacCOBBIH M MMOCTETICHHBIN XapakTep?
5. B kakux mpegenax MOKeT U3MEHAThCS (DEHOTUITUYECKHUH MpU3HaK?
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ﬂ]lﬂ U3yueHus Modugbukauuomtoﬁ U3MeR4YUs0Cmu UCnojb3yrom Memoobl Mamemamuieckoul
cmamucmuku, Komopbwvle no3eojidaron 6 macce C]lyllalele S6HeHUul 06Hapy9fcumb 3AKOHOMED-
HOCMb.

3ananue 2. [locTpouTs BapHallMOHHBIN PSI U BAPHAIIMOHHYIO KPUBYIO, UCHIONB3YSl HHCTPYKTUB-
HYIO KapTOYKY.
HNHcTpyKTHBHASI KAPTOUYKA
1. PaccMoTpuTe TUCThS OJHOTO pacTeHus ( Oepe3a) M pacIooKUTE B TTOPSIIKE HAPACTAHUS
UX JUTHHBIL.
2. CocrtaBbTe BapHallMOHHBIN PSA: U3MEPHTE JJIMHY JTUCTHEB(OT KOHUKKA JIUCTA 10 Yepell-
Ka), MOJTY4YCHHbIE JaHHbIC 3aMUIIUTE B TeTpaau. [lomcunTaiite 4uciao JUCThEB, UMEIOIUX
OIWHAKOBYIO NJIMHY, BHCCUTC JAHHBIC B Ta6J'II/IHy:

JnvHa nucra (X) v 3c
M
KonunuectBo nucteeB(y) | P 2
(n)

3. TlocTpouTh BapHallMOHHYIO KPUBYIO, KOTOpas MPEJICTaBIsIeT coO0i rpaduyeckoe BrIpake-
HUE U3MEHYHUBOCTH MPU3HAKA;
[To ocu X — nMHA JIHCTA, 10 OCH Y — KOJIMYECTBO JIUCTHEB (1em -2 kiaeToukm). [lomyueHnbie
TOYKH TUTABHO COEJTUHUTH

[TocTpoeHne BapualluOHHOW KPUBOM

A

YacToTta BcTpeyaeMoCTH

v

4, OHpe,I[eJ'II/ITe CPCAHIOIO BCIIMYHUHY BBIPAKCHHOCTHU IIDHU3HAKA I10 dbonmvie
BapuaHT U3MEeHUHBOCTH
2. (VP) ’

M= n , Tne M — cpeansia BenuuumHa, V — BapuaHTa, P — yactora BCTpedyaeMoCTH

BAapHaHT, N — 06Luee YHUCJIO BApUAaHT BapUAMOHHOTO pAda.

5. CaenaTb BBIBOJBI: 3aIHCATh MIPEAJIOKEHHUS B TETPA M, BCTABIISISI POITYIICHHBIE CJIOBA.
a) Uem pazHooOpa3Hee YCIOBUS OKPYKAIOMICH CPENIbI, TEM ..... MOIUPUKAIUOHHASL
MU3MEHYHBOCTb.
0) I'paduueckum BbIpakeHnEM MOAU(DUKAMOHHON U3MEHUYUBOCTHU CITYIKUT eeeeeecee. .
B) [Ipenens MoanpUKannOHHON H3MEHYNBOCTH OTIPEICTISIOTCS aeeeeeenee .

KOHTpOJ’IbHBIe BOITPOCHI.

Bblﬁepume npaesujibHble omeemasl:
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1.Kak Ha3piBaeTcst MOAM(PUKATUOHHAS U3MEHYUBOCTD:
a) HaclleJCTBEHHas;
0) KOMOWHATHBHAs;
B) MHIWBHIyaJIbHAs;
I) HEHacleJCTBEHHaAs.

2.IlosiBIIeHME KaKOTO TPU3HAKA HEITb3s OTHECTH K MOTU(MUKAIIIOHHONW H3MEHUYUBOCTH?
a) Macca ceMsH (aconu;
0) oxpacka 0eoi BOPOHHI (JIbOMHOCA);
B) POCT yYaluXcsl OJJHOTO KJ1acca;
r) pasMep AuameTpa KiryOHer kapToders.

3.IIpenenst MoAMGUKAITMOHHONW N3MEHYMBOCTH HA3bIBAIOTCS
a) HOpPMOU peakluu;
0) KOppensLusiIMU;
B) MOJU(UKAIHIMY;
I) MyTalusiMu.

4.XapakTepHOil 0COOEHHOCTHIO MOIU(UKALIMOHHON N3MEHYMBOCTH SIBJISIETCS TO, UTO OHA!
a) BO3HHUKACT CIIy4alHO U HACJeIyeTcs;
0) oOpa3syer psiibl U3BMEHUYMBOCTH MTPU3HAKA, HE HACJIETYETCS, €10 MOYKHO YIIPABJISITH;
B) HE 3aBUCHT OT yCJIOBUH Cpebl;
I) MHIMBUIYyaJIbHA.

5.3anummTe HoMepa BEPHBIX YTBEP)KICHUM
MonudukanronHas 3MEHYHBOCTh-
1. BO3HHKaIOT MOCTENEHHO, UMEIOT MEPEXOTHBIC (POPMBI.
2. BO3HUKAIOT MO/ BIUSHUEM OJTHOTO U TOTO XKe (aKTopa.
3. Bo3HHKaOT cKauyKo0Opa3Ho.
4. MoryT BO3HUKaTh TOBTOPHO.
5. He nepenatorcst u3 MOKOJICHUS B MIOKOJICHUE.
6. OOpaTHMBI.
7. MoryTt MyTHUpOBaTh OJHH U Pa3HbIC TEHBI, 101 BIUSHUEM OJTHOTO M TOTO e (hakTopa.
8. llepenaroTcst U3 MOKOJIEHUS B IOKOJICHUE.
9. OcHoBa cy1ecTBOBaHHS (PEHOTHII.
10. OcHoBa cy11ecTBOBaHUSI T€HOTHUII

IIpakTuueckas padora Ne 8.
AHaJIU3 TUNOTE3 MPOUCXO0KIEHUS KU3HU

IleJsib: MO3HAKOMUTBCS C Pa3IMYHBIMU FMIIOTE3aMH IPOUCXOKACHUS )KU3HU, Ha IPUMEPE OHOB-
HBIX TUMOTE3 BBIPA0OTaTh HABBIKM KPUTHUECKOTO aHAJIN3a HAYYHBIX (PaKTOB, CBUIETEIBCTBY-
IOLIMX 3@ WM IPOTUB ONPEEIEHHBIX THIIOTES.
OOopynoBaHme: Npe3eHTas U UHCTPYKTUBHASI KAPTOUKa.
Xox padoThI:
3amanue 1. OTBeThTE HA BOMPOCHI (YCTHO).

1. Yro Takoe ku3Hb?

2. Kakue runoresbl IpOUCXO0KIEHHS YeI0BEKa Bbl 3HaeTe?

TepMHHOJIOrHYECKHUI C10Bapb

Ku3Hb - oHa 3 (GopM CyIIECTBOBAHUS MaT€PUH, 3aKOHOMEPHO BO3HUKAIOIIAs IIPU ONIPEIENIEH -

HBIX YCJIOBUSIX B Iporiecce ee pa3BuThs. OpraHu3Mbl OTIMYAIOTCS OT HEXKUBBIX 00BEKTOB 0OMe-

HOM BEIIECTB, Pa3ApakKUMOCTBIO, CIIOCOOHOCTBIO K Pa3MHOXKEHHIO, POCTYy, Pa3BUTHIO, PETy-
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JSIUUU COCTaBa U (PYHKIIMM, K pa3IMYHbIM (opMaM JABUKEHUS, IPUCTIOCOOIIAEMOCTBIO K Cpesie U
T.IL.
AOuoOreHes - TeOpHs, COrJIACHO KOTOPOM KMBOE MOKET BOZBHUKHYTh U3 HEKHUBOTO.
B mmpokom cMbiciie abHoreHes - MomnbITKa MPeICTaBUTh BOZHUKHOBEHUE KUBOTO U3 HEKUBOTO.
Buorenes - Teopusi, COrIacCHO KOTOPOH )KMBOE MOKET BO3HUKHYTH TOJIBKO U3 KHUBOTO.
Buranusm - Teopusi, COrIacHO KOTOPOM BCIOJY MPUCYTCTBYET ‘“KM3HEHHAs CHJIA”, KOTOPYIO J10-
CTaTOYHO JIUIIb “BAOXHYTB”, U HEKUBOE CTAHET >KUBbIM.
Kpeannonusm - Teopuu, COriacHO KOTOPOM KM3Hb BO3HHUKJIA B PE3YJIbTaTE HEKOETO CBEPXb-
€CTECTBEHHOI'O COOBITHS B IIPOLIOM, YTO Yallle BCEro 03Ha4aeT 00KECTBEHHOE TBOPEHUE.
ITancnepmus - Teopusi, COrJIaCHO KOTOPOH “‘ceMeHa *U3HU  OBbLIM 3aHECEHbI Ha 3eMITI0 U3 KOC-
MOCa BMECTE C METEOPUTAMU MJIM KOCMUYECKON IMBUIBIO.
KoauepBatbl - 6eKOBbIE KOMIUIEKCHI, 000COOJEHHBIE OT MAacChl BOJBI, CHOCOOHBIE OOMe-
HUBATBhCS BEIIECTBAMHU C OKpYXKAloUle cperoil u u30upaTeNbHO HAKAIUIMBATh Pa3JIMYHbIE CO-
€IMHEHUS.
IIpo0uOHTHI - NPUMUTUBHBIE FETEPOTPOGHBIE OPraHU3Mbl, BOZHUKILIUE B “TIEPBUYHOM OYyJIbOHE™.
3ananue 2.
[Ipountars TekcT yuebHuka Ha crp.180-184(bensea [I.K.) u «Muoroobpasue Teopuii BO3HUK-
HOBEHMS JKU3HU Ha 3EMJIE.

«MHoroo0pa3ue Teopuii BOSHMKHOBEHHS KM3HU HA 3emJie».
1. Kpeannonusm.
CornacHo 3TOil TEOpUM KHU3Hb BO3HHMKIIA B PE3yJIbTaTE KAKOTO-TO CBEPXBECTECTBEHHOI'O CO-
ObITHA B iponwioM. Ee npuaep>kuBaroTcs mociae1oBaTesy MouTH BceX Haubosee pacpoCcTpaHeH-
HBIX PEJTUTHO3HBIX YUEHUH.
TpaguuuoHHOE MyAEHCKO-XpPUCTUAHCKOE NPEACTABIEHUE O COTBOPEHUH MHpPA, U3JI0KEHHOE B
Kuure bobrTus, BbI3bIBAIO U MPOJOIIKAET BbI3bIBAaTh CIIOPBL. XOTs BCE XpUCTUAHE IPU3HAIOT, YTO
bubnus — 310 3aBer ['ocnona moAsiM, IO BOIPOCY O JUIMHE «JIHS», yIIOMHHaBLIerocs B Kuure
bBeITHsA, CylIECTBYIOT pa3HOIIACHSL.
HexoTtopsle cunTaroT, 4T0O MUp U BCE HACEJSAIOIINE €ro OpraHu3Mbl ObLIIM CO3JaHbl 3a 6 JAHEH Mo
24 yaca. [Ipyrue xpuctuane He OTHOCSTCS K buOnuu xak K Hay4yHOW KHMI€ U CUMTAIOT, YTO B
Kuure BoITHs M37105K€HO B MOHATHOW JUIs Jtoiel (hopMe TEOJIOrnYecKoe OTKPOBEHUE O COTBOpE-
HUU BCEX KUBBIX CYLIECTB BCEMOTYLIUM TBOPIIOM.
IIporecc 60XKeCTBEHHOIO COTBOPEHUS MHUPA MBICIUTCS KaK UMEBLIMHA MECTO JIUILb OJHAKIBI U
MIOTOMY HEJOCTYMNHBIN AJIs HAOII0AeHHs. DTOr0 JAOCTATOYHO, YTOOBI BHIHECTH BCIO KOHIIECTILIHIO
00’KeCTBEHHOT'O COTBOPEHHUS 3a PaMKHM HAy4HOro ucciefoBaHus. Hayka 3aHMMaeTcst TOJBKO
TEMU SIBJICHUSIMU, KOTOPbIE NOAA0TCsI HAOIIOAEHHIO, a IOTOMY OHA HUKOI'/Ia HEe OyJeT B COCTO-
SIHUW HU J10Ka3aTbh, HU ONIPOBEPTHYTH 3Ty KOHIIEMIIHIO.

2. Teopusi CTAIMOHAPHOIO COCTOSTHMS.

CornacHo 3Toil Teopuu, 3emiisi HUKOTJa HE BO3HMKaja, a CYLIECTBOBaJla BEYHO; OHA BCErAa
CHOCOOHA MOACPKUBATH KU3Hb, & €CIIM U U3MEHSIACh, TO OYE€Hb MAJIO; BUJIBI TOXKE CYIIECTBO-
BaJIM BCETJa.

CoBpeMeHHbIE METOMBI JaTUPOBAHUS NaloT Bce Ooliee BBICOKHE OLIEHKH BO3pacTa 3eMild, 4YTO
MO3BOJISIET CTOPOHHUKAM TEOPUM CTAIIMOHAPHOTO COCTOSIHHS I0JIaraTh, YTO 3€MJISl U BHUJBI CY-
[IECTBOBANM BCErnaa. Y KaJI0ro BHUJA €CTh JBE BO3MOXKHOCTH — JIMOO M3MEHEHHE YUCIICHHO-
CTH, TN0O BRI "MUPAHHE.

CTOpPOHHMKHM 3TOM TEOPUU HE MPHU3ZHAIOT, YTO HAJIMYUE WUIM OTCYTCTBUE OINPEIEICHHBIX HC-
KOITAa€MBIX OCTATKOB MOJKET YKa3bIBaTh HA BPEMs IMOSBIICHUS WJIA BBIMUPAHUS TOTO WM MHOTO
BUJIA, ¥ IPUBOJIAT B KAU€CTBE MIPUMEpa MPeCTaBUTENs KUCTENEphIX ppid — matumeputo. 1o ma-
JICOHTOJIOTUYECKUM JIaHHBIM, KHCTEIepble BhIMEpH okoyio 70 MiH. et Hazan. OJHaKo 3To 3a-
KIIFOYEHHUE MPUIILIOCh MEpPecMOTpeTh, Koraa B paiioHe Manarackapa ObUIM HaiiIeHBI >KUBBIC
MpeACTaBUTENN KucTenepbiX. CTOPOHHUKHM TEOPUU CTAllMOHAPHOTO COCTOSHUS YTBEPXKIAIOT,
YTO, TOJBKO M3y4asi HbIHE KUBYIIUE BUJIbl U CPABHUBASA UX C UCKOMAEMBbIMH OCTaTKaMU, MOKHO
JIeaTh BBIBOJ O BBIMUPAHUU, Ja U TO OH MOXET OKa3aThCsl HEBEPHBIM. BHe3amHOe MOSIBICHUE
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KaKoro-In00 MCKOIIaeMOI0 BUJa B OIPCACICHHOM IIJIACTC 00BsACHSIETCS YBCIIMUCHUEM
YUCJICH HOCTU €TI0 NOIYJISALIUN WK IIEPEMCIICHUCM B MCCTa, 6JIaFOHpH51THBIe AJId COXpaHCHUSA
OCTaTKOB.

3. Teopusi nancnepMum.
Ota Teopus He MpearaeT HUKakoro MeXaHu3Ma Juis OObICHEHHs IEPBUYHOTO BO3HUKHOBEHUS
KU3HU, a BBIBUTAET UJICI0 O €€ BHE3EMHOM IpoucX0oxkaeHuu. [1oaToMy ee Henb3sl cCuuTaTh T€O-
pHell BOBHUKHOBEHUS )KU3HU KaK TAaKOBOW; OHA MIPOCTO MEPEHOCHUT MPOOJIeMy B KaKOe-TO JIpyroe
MecTo Bo Bcenennoil. ['unoresa 6bu1a BoiaBuHyTa FO. JIuGuxom u I'. Puxrtepom B cepenune
XIX Beka.
CornacHo TUIOTE3€ MaHCIEPMHH KHU3Hb CYLIECTBYET BEUHO U MEPEHOCUTCS C IJIAaHEThl Ha IUIa-
HeTy Mereoputamu. Ilpocreiiiye opraHu3Mbl WM UX CIOPHI («CEMEHa >KU3HW»), Momnajaas Ha
HOBYIO IUIAHETY U HalJs 3[1eCh OJIarONpUITHBIE YCIOBHS, pA3MHOXKAIOTCSI, 1aBas HayaJlo 3BOJIIO-
UM OT IpocTeHIuX GopM K cIokHBIM. BO3MOXKHO, 4TO XM3Hb Ha 3emiie BO3HUKIA U3 OJHOM-
€IUJICTBEHHOM KOJIOHUU MUKPOOPTraHU3MOB, 3a0pOILIEHHBIX U3 KOCMOCA.
Jlnst 000CHOBaHMSI ATOM TEOpPUM MCIIONB3YIOTCS MHOTrOKpatHble nosiBieHus HJIO, nHackambHble
M300paKeHUs IPEIMETOB, TOX0XKUX HA PAKEThl U «KOCMOHABTOBY, a TAKXKe COOOIIEHHS KOOI O
BCTpeYax ¢ MHOMIaHeTsHamMu. [Ipu u3yyeHuu marepuagoB METEOPUTOB U KOMET B HUX ObLIH 00-
Hapy»XEeHbl MHOTHE «IIPEAIIECTBEHHUKHU KUBOT0» — TaKHUE€ BEIECTBA, KAK LIMAHOTEHbI, CHHUJIb-
Has KHMCJIOTa U OPraHMYECKHE COEAMHEHHUs, KOTOPbIE, BO3MOYKHO, CHIIPAIU POJb «CEMSH», Ia-
JABIIUX HA TOJIYIO 3EMITIO.
CropoHHUKaMM 3Toi runotessl ObuIM Jaypeatsl Hobenes—ckoii mpemuun @. Kpuk, JI. Opren. @.
Kpuk ocHOBBIBajICS Ha IByX KOCBEHHBIX JI0Ka3aTEIbCTBAX:
* YHHUBEPCAJIBHOCTH '€HETUYECKOI0 KOAA;
* HEOOXOAMMOCTH i1 HOPMAJILHOTO MEeTa00JIM3Ma BCEX JKUBBIX CYIIECTB MOJIHOEHA, KOTOPbII
BCTPEYAETCs Ceuac Ha IJIaHETe KpaliHe PEelKo.
Ho eciu »xu3Hb BO3HUKIIA HE HA 3eMie, TO KaK OHA BO3HHUKJIA BHE e€?

3amganue 3. 3an0JHUTH TaOJIHITY:

Teopun 1 runoTessl CymHocTs Teopun wiM runores3sl | JlokazarenbcTa

1.Kpearmmonnsm

2.Butanusm — Teopus camo3sa-
POXKIICHUSI )KU3HU

3.Teopust nancriepMun

4.Teopus CTallMOHAPHOIO
COCTOSIHUSI

5.Teopusi OMOXUMHUYECKON 3BO-
JIFOIUH

6. Teopus Ouomnonza

3ananue 4.0TBeTUTHTE HA BOIpoc: Kakoi Teopun npuaepxuBaeTech Bbl JINUHO? [louemy?
KoHnTpoJibHBIE BOIPOCHI.

«Kuzno — smo eeunoe nosuauue. Eepu CBOUL NOCOX U UOUY.

Kaxk BBI TOHMMAaETEe CMBICT DTOTO BI)Ipa)KeHI/Iﬂ?
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[Ipaktrueckas padora Ne 9.

HN3yyenue kpurepues BHaA.
]_le.IIb paﬁoTu: A0Ka3aThb, YTO AJId YCTAHOBJICHUA IIPHUHAIJIC)KHOCTHU ocoou K JaHHOMY BUOY HE-
00X0IMMO 3HATh HECKOJIBKO KPUTEPHUEB, XapaKTEPU3YIOIINX 0COOb BCECTOPOHHE.
3HaTh: XapaKTEPUCTUKU KPUTEPUEB BUJIA.
YMeTh: UCIOIb30BaTh KpUTCpUH BUAA OJid €0 ONPCACIICHHA, 000CHOBBIBATH HGOGXOI[I/IMOCTB
OIpeaAciICHUsA BHJAA II0 COBOKYIIHOCTH KPHUTCPUECB, BOCIHPOU3ZBOIUTH OIPEACICHUA ouoaoruye-
CKHX ITOHSTHUH.
OobopynoBanue: Mpe3eHTAlMA U UHCTPYKTUBHASI KAPTOYKA.

Xoo pabomepr:
Teopernyeckas 4acTe.

B ocHoBe »BomonimonHou Teopun Y. J[apBuHa I€XKUT NpeICTaBICHUE O BUE.

Buoom Ha3BIBaIOT COBOKYIHOCTH OCOOEH, 00NaaroIMX HACIEACTBEHHBIM CXOJICTBOM
MOP(OJIOTHUECKUX, (PU3NOIOTHIECKUX M OHOXMMHYECKHX OCOOCHHOCTEH, CBOOOJHO CKpe-
[IUBAIOMINXCA M JAIOIMUX TUIOJOBUTOE TIOTOMCTBO, MPHUCIOCOOJICHHBIX K OMNPEISICHHBIM
YCIIOBUSIM CYILIECTBOBaHHUS M 3aHUMAIOIIMX B MPHUPOJE OMPEICIICHHYI0 TEPPUTOPHIO — apeall.
Buasl otnuyatores Ipyr oT apyra MHOTUMHM MpU3HAKaMU. XapaKTepHbIC JJIs1 BUJIa IPU3HAKU U
CBOICTBA Ha3bIBAIOT KPUMEPUAMU.

Jnist BBIACTICHNS TOM WIJIM MHOM TPpyMIbl 0co0eil B OTAEIBHBIN BU CYLIECTBYET sl KPH -
TepueB. UTOObI OTHECTH KaKyrO-THOO 0CO0b K OMPEEeICHHOMY BHUJY, CIE€IyeT MPOBECTH aHAIIN3
BCEX KPUTEPUEB.

['maBHBIM U3 HUX CUUTAIOT MOP(OIOTHUECKUM.

Mopgonozuueckuii kputepuii OCHOBaH Ha BHEIIHEM W BHYTPEHHEM CXOJICTBE 0COOCi
onHoro Buaa. [lo BHemHeMy BuUay, pa3MepaM, OKpacke MOKHO JIETKO OTJIMYUTh OJAMH BUJ OT
npyroro. Hammpumep, kieBep KpacHbIi OT KJ€Bepa MAIEHHOT0, BACWJIEK CUHUN OT BaCUJIbKA JIy-
TOBOT0, JIACTOUKY TOPOJICKYIO OT JJACTOYKHU JAEPEBEHCKOM U p. DTOT KPUTEPUN CaMblil yAOOHBIH,
a MOATOMY IIMPOKO MCTOJb3yeTcs B cucteMaTuke. OJHAKO OH HEJAOCTATOUEH ISl pa3Iudus BU-
JI0B, KOTOpPBIE UMEIOT BHEIIIHEE CXOJCTBO (BHUIbI-ABOMHUKM). Tak, MOJ Ha3BaHUEM «KpbIca dep-
Has» pa3jInyvaroT JBa BUJA-ABOMHHUKA, UMEIOIMUX 38 U 42 XpOMOCOMBI. 3aTPYIHUTEIBHO UCTIOIb-
30BaHuE MOP(OJIOrHUEeCcKOro KpUTEpHs NpU IHArHOCTHUKE OJOMAIIHEHHbIX BHUAOB. [lopoasl,
BBIBEJICHHBIE YEJIOBEKOM, MOT'YT 3HAUUTEJIbHO OTJIMYATHCA JIPYT OT JApYyTa, OCTaBasCh B IMpeesax
OJIHOTO BHJIa (HAIIPUMED, MTOPOJIbI cOOaK, ToayOei u ap.).

TI'enemuueckuii KpuTepuii OCHOBAH HA CXOJICTBE KApUOTHUIIOB (HA0OpOB Xpomocom). s
Ka)KJI0r0 BHJIa XapaKTepHBI ONPEICICHHbII HAa00p XpOMOCOM, UX pa3Mepsl, (hopma, KOJIHUECTBO.
DTOT KpUTEPUN OTHOCIT K BaXKHBIM, HO HE YHUBEPCAIbHBIM, TAK KAK CYIIECTBYIOT XPOMOCOM -
HBIE U TCHOMHbBIE MYTalIUH.

QDu3uonozuueckuil TOAPAZYMEBAET CXOACTBO BCEX IIPOLECCOB JKU3ZHEIEATEIBHOCTH
(oOMeH BemiecTB, pa3MHOXEHUE M JIPYyroe) y ocoOel OJHOro BHJa U OOBSCHSET CTEICHb I10-
JIOBOM M3O0JISILIUK TPYTII OPTaHU3MOB.

Buoxumuueckuil 1o3BONSIET pa3anyaTh BUIbI 10 OMOXUMUYECKUM MapaMerpam (CTpyK-
Type OCIIKOB, X COCTaBY, CTPYKTYPE HYKIEHHOBBIX KUCIIOT U Jp.).

Amonozuueckuii KpUTEpUi CBA3aH C MEKBUIOBBIMHU PA3INYUSIMHU B TIOBEJICHUU Y KUBOT-
HBbIX. Y OTHI] JUIsl paclo3HaBaHUS BUOB HIMPOKO HCHOJB3YyeTcs aHanu3 neceH. [lo xapakrepy
M3/IaBa€MbIX 3BYKOB pa3IU4YalOTCsS pa3Hble BUAbI HACEKOMBbIX. Pa3Hble BUABI ceBepoamepu-
KAHCKHX CBETJISKOB Pa3IMYalOTCs 110 YaCTOTE U I[BETY CBETOBBIX BCIIBIIICK.

T'eocpagpuueckuii 0CHOBAH Ha TOM, YTO Ka)K/IbIi BUJ 3aHUMaeT cBoi apean. Ho Ha onHoM
apease MOTYT OOMTaTh HECKOJIBKO BHIOB, TIOOTOMY M 3TOT KPUTEPHiA HE YHUBEPCATHHBIN.

DKonozuueckuil yIuThIBa€T COBOKYITHOCTh YCIIOBHM, K KOTOPBIM MPUCIOCOOJIEH BUI.
Takum 00pa3om, KaK/Iblid BUJT 3aHUMAET OINPEICTICHHYIO SKOJIOTHYECKY o HUly. Tak, Hampumep,
JIOTUK €/IKHI Mpou3pacTaeT Ha MOWMEHHBIX JIyrax, JIOTHK MOI3y4uil — 1o 6eperam pek, JIOTUK
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KTyduil — Ha 3a00104eHHBIX MecTaX. Ho skonoruueckre HUIM EPECeKaroTCsl, I03TOMY KpHUTe-
pUH HE YHUBEPCAJIEH.

Takum 00pa3zom, HU OJIMH U3 KPUTEPUEB B OTAEIBHOCTH HE MOXKET CIIY>KUTh JUIsl OIpeie-
nenus Buaa. Oxapakrepu3oBaTh BUJl MOKHO 110 COBOKYITHOCTH BCEX KPUTEPHEB.

3ananue 1. CpaBHHUTE XUBOTHBIX poaa menBenu. OTHOCATCA JU JaHHbIE KUBOTHBIE K OJHOMY
iy pazHbIM Bugam? CBOH OTBET apryMeHTHpyiiTe. OXapakTepu3yinTe BUIbl JKUBOTHBIX 110 PSAY
KpUTEpPUEB, UCIIOJB3YS NpuiioxkeHue 1. Pe3ynpraTel 3anummute B Tabuuiy. Ha ocHOBe cpaBHEHUS
XapaKTEPUCTHK ClIeIaTh BBIBOJ O BUI0BOM MPUHAAJIEKHOCTH 3TUX OPTaHU3MOB.

[TokazaTenu kpute-
HazBanue kputepus Conepxanue [Tokazarenu kpuTepus
pust uist Oyporo mMen-

BHJIA KpUTEpHs BUIA Bes JUIst 0e0ro MeaBeast

1. Mopdonoruaeckuit

2. OU3UOJIOTUYECKUI

3. 'eneTnueckuii

4. I'eorpaduyeckmii

5. DKOJOrnuecKuii

6. DTOJIOTUYECKUIT

Cnenaiite BBIBOJ, OTBETHB Ha BOMNPOC: CKOJBKO HEOOXOIUMO KPUTEPUEB IS ONPECIICHUS BHU-
noBoi npuHaexHoctu: [Touemy?

KOHmpOJleble eonpocol:
OHpe,Z[CJ'II/ITe O KaKOM KPpUTCpHUU BUJ A UACT PCUb B 3a/1a4C. B Ta6J'II/II_Iy 3alMUIINTC HOMECpA 3a/1a4.

Kpurepuu Buna

@wusnonorndyeckuii | Mopdonoruuecknii | ['enermueckuii | ['eorpadudeckuii | DKOJIOTHYECKHIMA

3agauu:

1. Knesep nonsyuuii HBETET € CEPEIUHBI Masi 10 OCEHHU, ONBUIAETCS IMEIISIMHU.

2. JIBe mopoabl KpOJIMKOB MMEIOT OJUHAKOBOE YHUCIO XpOoMocoM (44), HO HE CKpEeUIuBarOTCs
MEXI1y COOOM.

3. XBomr oOpa3yer JiBa BHJA MOOETOB — BeCeHHUE U JieTHHE. COOPITMKOB JIEKAPCTBEHHOT'O Pac-
TUTENBHOTO ChIPbS MHTEPECYIOT TOJBKO JeTHUE noderu. OHU 3€eHOro IBeTa, COCTOAT U3 TOH-
Koro cte0ss. BeTBu HanpaBieHbl BBEPX U HAIIOMUHAIOT €J10YKY.

4. 3yOp u Ou30H — ABa BUJA, OTHOCSIIUXCA K OAHOMY poay. OHU OYEHb CXO0XH MEXIy coO00ii
BHEIIIHE U B HEBOJIE JIAIOT TUIOIOBUTOE MTOTOMCTBO — 3yOpoOm3oHa. B mpupose ke oHu He CKpe-
IIMBAOTCS, T.K. OOUTAIOT HA pa3HbIX MaTepukax — 3yop B EBpomne, a 6u3oH — B CeBepHoil AMe-
puKe.

5. KamycTHble TaM MOCEINSAI0TCS Ha KallyCTHBIX JINCThSIX, CKPYUYHMBAas MX, 4TO 3aTPyIHSAET O0pbOY
C HUMH.

6. benbiii MenBe > MMEET TyCTYIO OElyIo IepcTh. Macca KUBOTHOTO MokeT Aocturats 1000 kr,
a JUIMHA Tena — 3 M.

7. JlomoBas Mblb — Milekonurarouiee poaa Meimu. Mexonusiii apean — CeepHas Adpuka,
Tpomnuku u cyOTponuku EBpa3uu; Beies 3a 4eI0BEKOM pacpoCTpaHUIach IOBCEMECTHO.

8. Knect—enoBuK MMeeT TOHKMH YJOOHBIN Ui 10ObIBaHUS CEMSH KJIIOB, a KJIECT-COCHOBHK -
TOJICTBIN, MACCHUBHBIN, TTO3BOJISIONINN €My T00BIBaTh CEMEHA U3 COCHOBBIX IIHIIIEK.

9. Uepnas BopoHa oOutaer B 3ananHoi EBporme, a cepas BopoHa — B Boctounoit EBpone u 3a-
nagHoi Cubupu.

29




10. YcTaHOBIIEHO 4TO IOJ HAa3BaHUEM «UEPHAsI KPHICA» CKPBIBAIOTCS J1BA BUJIAa-JBOMHUKA: KPbI-
cbl ¢ 38 1 42 XxpoMocoOMaMu, OHU HE CKPEIIUBAIOTCS MEXKYy COOOH.

11. 3asn-Oensik 3uUMON MEHsIeT MeX Ha 4McTO Oeinblil. 3asdiu-pycak 3umMoil He Oeneer. Jlanku y
HEro yke M Kopoye, 4eM y 3aiina-Oensika. JTO JlaeT BO3MOXKHOCTh €My ObIcTpo Oerarb 1o
HErTyOOKOMY U TBEPJIOMY CHETY.

12. Bonbiast cuHULA AJIs THE3/a BbIOMpaeT 0ObIYHO ITyOOKOe JyIJIO B HMXKHEH 4acTu CTBOJIA,
oOpa3oBaBIIeecs B pe3yJibTaTe BBITHUBAHUS CydKa JApeBecuHbl. CHHHIIA-rauyKa MperoynuTacT
CTPOMTH TYIUIO CaMa, BBILUIIBIBASI IOJIOCTH B TPYXJISIBBIX WJINM CTApPbIX CTBOJIAX.

13. Yepnsle menBenu, wim O6apubainsl, Menpde Oypbix. Mopaa y HUX cBeTso-Oypasi, Ha Irpyau
uMeeTcs: HeOOJIbIIOe CBETIIOE MATHO. DTUM MSATHOM OHM HAallOMUHAIOT TUMaJlaiicKiX MeJIBeAeH.
14. YV mHOrux aposo¢ui crepma ocobeil uyKoro Buja BbI3bIBAE€T HIMMYHOJOTHYECKYIO PEaKIIUIO
B IIOJIOBBIX IYTSX CaMKH, YTO MPUBOJUT K I'MOENIN CIIEPMAaTO301/I0B.

15. JIroTHK eKuil pacTeT TOJIBKO HA IOJISHE, JIFOTUK MTOJI3YyYNi BJIOJIb IOPOTH.

Beablii meaBeab Ipunoxenunel
[{apcrBo: JKupoTHEIE
Tum: XopaoBble
IloaTum: Ilo3BOHOYHEIE
Kiracc: MiexomnuTaronme
Otpsn: XuuHbIe
CemelicTBO: MenBexbu
Pox: Menpenu
Bun: Bbenwiii Mmensenn

Ha oOmmpubix Tepputopusix Poccuun, Hopseruu, I'pennangun, Kanaasr u CIIHA packunynuch
JensiHble TPoCcTOphl 3anossipbs. IMEHHO 31€Ch HAXOIUTCS CypoBas poAMHA OelbIX MeaABeneH -
KpyIHEHIIUX MPEICTaBUTEIEN CBOETO CEMENCTBA.

JmHa caM1ioB B cpeHeM 2,2 M MeTpoB. MeaBenuIsl Mesabue, 0ObIYHO JUInHON 1,8 MeTpoB.
Macca B3pocibix camiioB o0braHO 360-400 Kr, a B3pociabix MeaBeaull - B cpeaaem 320 kr. Jla-
TUHCKOE Ha3BaHME 3TOTO 3BEPs O3HAYAET "MOPCKOM MeABEAb', U Yallle BCET0 €ro MOXHO BCTpe-
TUTh TaM, i€ CKOBAaHHOE JIbJIOM MOpE€ BCTpedaeTrcs C Cylied. DTH OTMEHHBbIE IUIOBLBLI U
HBIPSUIBIIIMKY YYyBCTBYIOT ce0si B BOJE Kak JIOMa, IUIABalOT CO CKOpOcThio 10 20 KMm/4ac u
CIOCOOHBI HAXOAUTHCSA MOJT BOAOH 10 2 MUHYT. DHEPIHUYHO IIBIBYLIUX O€JIbIX MeABEACH BUIEIH
B 300 ¢ TUIIHUM KMJIOMETpax OT CylIH. B BoJe UX 3alMIIaeT OT X010/a TOJICTBIM CII0M MOAKOXK-
HOTO KHMpa U BOJOOTTAJIKMBaromias mryda. Jaxke moomiBbl Jan MOKPHITHI MIEPCThIO, MO3BOJIASA
ME/IBEI0 YBEPEHHO CTyNaTh IO CKOJb3KOMY Jbly. OH myTtemiectByer ¢ JpeidyromumMu
JbJAMH.

['maBHO# nuIeil OenbIM MeIBEAsIM CIIy)KaT TIOJIEHH, OCOOCHHO KOoJibuaThle Heprbl. Menseab
MOJIKPAJbIBAETCS K TIOJIEHBEH JIEKKE, MOJIKapayuBaeT A00bIYY Y JIYHKU WIHM MOAIUIBIBAET MO
BOJIOM K OTJIBIXAIOIEMY KHBOTHOMY U MOIIHBIM PHIBKOM NPOOUBAETCS CKBO3b TOHKHI JIeI.
benbie MeaBeau He IpUIEPIKUBAIOTCS ONPECICHHBIX HHANBUAYAIbHBIX Yy4acTKOB. B3pociibie
3BEpH, KaK MPaBUII0, OPOJAT MOoAMHOUKE. Jlaneko He Bce Oenble MeJBeId BIAIal0T B 3UMHIOO
CIISTYKY, U3BECTHYIO Y OYpBIX Me/iBe/lel. 3UMHUI COH XapaKTepeH JIHILb I MEABEAUIL, COOU-
paroIuxcs CTaTh MaMaMu, U MOXKUIIBIX CAMLIOB, EPEXKUIAIOIINX TAKUM 00pa3oM Haubosee
TsKesnoe BpeMst rojia. Tonbko GepeMeHHbIe CaMKH YCTpauBatoT OEpJIory Ha 3UMY, BbIKAIIbIBas
ri1y0OKYI0 HOPY B IPUOPEKHBIX CHEIOBBIX HAHOCAX.

CnapuBanue y 0esbIX MeJBeei MpOUCXOIUT BECHOM UJIH JIETOM. 3BEpPH MOTYT JepKaTbCsl Ma-
paMM OKOJIO JIByX HeJEeJb, HO Yalle OKOJIO CAMKM coOupaercs 10 3 U Jaxke 7 CaMLOB, MEXIy
KOTOpPBIMM BO3HUKAIOT Jipaku. B kapuoture 6enoro mensens 74 xpomocomsl. B okTs6pe-Hos0pe
B MOIUIHBIX CHEKHBIX HaHOCaX MeBeuIbl ycTpauBatoT Oepioru. ITocne 230-250 nueit 6epemen-
HOCTU (BKJIIOYasl JATEHTHYIO CTaJMI0, XapaKTEpHYIO AJii MeJABeleil), B pa3rap apKTUYECKOU
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3UMBI TIOSBJISIFOTCS MenBekata. HoBopoknmeHnnbeie BecsT okosio 700 rpammoB. CriocoOHOCTH
BUJIETh U CIIBIIIATh MOSIBISETCA Y HUX JIMIIb B MECSIYHOM BO3pacTe, €Il Yepe3 Mecsl y JeTe-
HBIIIEH mpopes3biBatoTcst 3yObl. K 3TOMy BpeMeHHM OHM HAUMHAIOT BBIXOAMTH W3 OEpiiorH, HO
JUIIb B 3 MECSYHOM BO3pacTe CIIOCOOHBI CIIeI0BaTh 3a MaTephto. C HEI0 MOJIOIbIe KUBOTHBIC HE
paCCTaIOTCfl nonTopa roaa. Nx OTObI HE HpI/IHI/IMaIOT HHUKAKOI'O y‘-IaCTI/IH B BOCIIMTAHUHN I[@TGfI 158
Jake MPEICTABISIOT U HUX CEPhe3HYI0 OMACHOCTh — KaHHHOAIH3M y OebIX MelBeei He pefl-
KocTb. KpoxoTHbIe MeBeKaTa MOABISIIOTCS HA CBET B JIeKaOpe-sHBape, HO TOJIBKO Yepe3 TPU Me-
Csilla BBIXOJISIT BMECTE C MAaTEPhIO HA IOBEPXHOCTb.

Bl'IepBBIe CaMKa p0>1<zlaeT OJHOI'O ACTCHBIIIA B IIITUJIICTHEM WIIN IICCTHUIICTHCM B03paCTe. B
MOCJIEIYIOLEM Y MEABEAUIIBI POKIAIOTCS MO JBAa MEBEKOHKA OJMH pa3 B TPU rojia.

B HeBoste Gernblii MeBe b MOXKET MPOXKHUTH Oosiee 30 JieT, B IPUPOJIE MEHBIIIE.

Bypsiit MmeaBeasn

[{apcrBo: ’KuBotHble

Tum: XopaoBbie
IToaTumn: ITo3BOHOYHBIE
Kiracc: MiexomnuTaronme
Otpsn: XuuHbIe
CemelicTBO: MenBexbu

Pon: Menpenu

Bun: Byps1it MenBenb

Bypslit MenBe b caMblif MHOTOUMCIIEHHBIN BUJ U3 Beero cemeiictBa. OH oOutaeT B CeBepHOU
Awmepuke, Kanane, Ha ceBepe EBponbsl u B Poccun, HO MecTaMu BCTpEYaeTcs U HOKHEE - B
Mexcuke, Ucnanun, Typuuu, Upane u B ['mmanasx. Hebomnbias nonynsuus Oypbix MenBeneit
JKUBET U B SnoHuH.

DTOT BHUJ HACUUTHIBAECT caMoe OOJIbIIee YUCIIO MOABUI0B. Bee Oyphie MeaBe N yIOTHEE BCETO
YyBCTBYIOT ce0s B Jiecax, BBIXO/IS U3 HUX TOJIBKO B TIOMCKaX MPOMHUTAHUS, IPUYEM UX MEHIO pa3-
HOOOpa3HO, Kak, MoKaldyl, HU y Koro u3 copoauyeil. Hampumep, kanagckue Oypble MenBeIu -
IIPEeKpacHble PHIOOJIOBHI, MPUYEM 3TO YMEHHE HE MEepeAaeTcss MO HacleACTBY, a OCBaMBAETCS
KaXJIbIM MeABeIeM 3aHOBO. J[muHa eBpormeiickoro 0yporo measeas ooerano 1,25-2,0 M, macca
ot 135 ngo 250kr. I'ycroit MmeaBex U MEX C YyTh JKEITOBAThIM OTTEHKOM OTJIMYHO CIIUBAETCS C
3aCHE)KEHHOW MECTHOCTBIO M COCTOMT M3 IUIOTHO I'0 MOALIEPCTKA W JUIMHHBIX OCTEH. bypslid
Me/IBe[Ib OU€Hb XOPOUIO Boopy»keH. CHMIIbHO pa3BHUTHIE Jallbl (OCOOCHHO NepeHue) 0OpamIIeHbI
JUIMHHBIMH CEPIIOBHUIHBIMH KOTTSIMU. MOIIHBIN y1ap JIalbl CIIOCOOEH MEePEIOMUTh TO3BOHOYHHK
B3pOCJIOTO YEJI0OBEKa, a BBIPBATh pedpa WM MEPEIOMUTD Yepen OO0JIbIIOMY KUBOTHOMY Ul HETO
HE COCTaBJISIET HUKAKOro Tpyaa. bypblil MenBenp — I0OMTENh HOYHOIO BPEMEHU U CyMeEpek,
a MOTOMY JJHEM BCTPETUTH €TI0 TPYAHO, Pa3Be TOJIBKO B JOXKAIUBOE BpeMs. JlJisi 3MMOBKH, YTOObI
caenath cebe Oepiyory, MeIBedb yXOAUT Iiiyoxke B Jjec. M3nyrtpu Oepiora oOyctpauBaeTcs
OUEHb TINATEIBHO — 3BE€Pb BBICTUIIAET JHO MXOM, BETKAMHM C XBOEH, ITydKaMH CyXoH TpaBsbl. bep-
JIOTH PacCIoJlararoTcsl Ha HEOONBIINMX OCTPOBAX CpPelHd MOXOBBIX OO0JIOT, cpenu Oypeiioma WU
IUIOTHOTO MEJKOJIeChs. MeBeI yCTpauBarOT UX 1107 BBIBOPOTAaMH U KOJIOAAMM, 110 KOPHAMHU
00JIBIINX KEAPOB U eyieil. B TOpHBIX MECTHOCTSIX MEABEAM YCTPauBaIOTCS B 3eMIISIHBIX Oepiiorax,
KOTOpbIE PACIHOJIOXKEHbI B pacllelIMHaX CKajl, HEeNIyOOKUX Meliepax, yriyOJeHHsX MOJ KaM-
HSIMHU.

B cnsiuky Bmagaetr npuMepHoO ¢ HOSIOPsI, a €CJIM OCeHb BbIJAJIach TEIUION, TO B Aekabpe. CosT
MeJBEIN BCIO 3UMY, a 3T0 — oKkosio 200 nueit. Ha KonbckoM mosryocTpoBe OHM CIIAT JOJIbIIE
BCEro, MOYTH JO anpelis. ITO U MOHATHO, BeJb TaM OuYeHb X0JI0AHO. A BOT Ha KaBkasze Oypslit
MeJBelb 00JIPCTBYET BECh TO/I.

Ilepuon pa3mMHOKeHUsT OypbIX MezBeel - Mail-utoHb. B 3T0 Bpems camiibl OypHO BBISICHSIOT OT-
HoueHusi. ChopmupoBaBuIasics napa JEp>KUTCS BMECTE OKOJIO MecCsIa, IPUYEM, €CIIH MOSBIISAET-
Csl HOBBIM IIPETEHJEHT, €r0 OTIOHSAET HE TOJBKO caMell, HO M caMmka. JIMIUIOMIHOE YHnciIo
XpoMocoMm Oyporo mensens 74. B suBape B Oepiiore MeaBEAMIIBI MPUHOCAT OT 1 10 4 MeaBexar,
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kotopelie BecaT Bcero 500 r. ['maza y meaBekar OTKpbIBaroTCs yepe3 mecsu. Yepes 2-3 mecsua
MaJbIIIA BBIXOJAT Hapyxky. K mMoMeHTy BbIxoga u3 Oepiiord oHHM BecaT OT 3 m0 7 kr. Matb
KOPMHUT JeTeHbIen 10 noayroaa. Ho yxe B 3-MeCI4HOM BO3pacTe MOJIOJBIE 3BEPATA HAUUHAKOT
noeAaTh pacTuTeNbHbIE KopMma, noJpaxas MeJBEIULIE.
Becw nepBblIii 1O )KU3HN MEIBEkKATa OCTAIOTCS C MAaTEPhIO, MPOBOJIS C HEH B Oepiiore emeé oaHy
3uMy. B 3-4 netHem Bo3pacTe MoOJIOABIE MEABEAM CTAHOBATCS IOJOBO3PEIBIMU, HO IIOJIHOTO
paciBeTa JOCTUTaIOT JIUIIb B Bo3pacte 8-10 ser.

IIponomKUTENBHOCTD KU3HU B pupoe okoio 30 JieT, B HEBOJIE OHU A0XKUBAIOT 10 45-50 nerT.

IIpakTnueckas padora Ne 10.
AHaJIN3 TUINOTE3 MPONCXO0KICHUS YeI0BeKa.

Ieab: MO3HAKOMUTBCS C PA3NIMYHBIMU TMIIOTE3aMHU IPOMCXOXKIEHUS 4E€JIOBEKa, Ha IpUMEpPE
OHOBHBIX THIIOTE3 BI)Ipa6OTaTB HaBbIKH KPUTHYCCKOI'O aHaJIn3a HAay4YHBIX q)aKTOB,
CBUJCTEIBCTBYIOIINX 32 WIN IPOTUB ONPENEICHHBIX TUIIOTES.

Oo0opynoBaHue: Ipe3eHTAalUs U NHCTPYKTUBHAS KAPTOUKA.

Xon padoTsI:
3amanue 1. OTBeTHTE HA BOMPOCHI (YCTHO).
1 Yro Takoe aHTponorexnes?
2 Kakue runotesbl MPOUCXO0KICHUS YEJIOBEKa Bbl 3HaeTe?
3ananue 2. [IpounTaiite TeKcT «I UMOTE3BI MPOUCXOKICHHS YEIIOBEKa» U 3aIOJIHUTE TaOIUILy.

«'UnoTe3bl MPOUCXOXKICHUS YETIOBEKa»

Bormpoc o nmpoucxoxaeHun YeoBeka BCeraa npuBliekal K cede BHUMaHue Jiroaei. Eme B
JpEeBHUE BPEMEHA HAIllU JaJieKue MPEAKH, BEIONpas ce0e TOTEMBI - CBAIICHHBIX KUBOTHBIX, MO-
YUTAJU UX KaK CBOMX MpapojuTesield U TOPIMINCh UMHU. Y MHOTUX IieMeH AQpPUKHU CyIIECTBY -
10T TIPEIaHuUs O IPOUCXOKICHUN YETIOBEKa OT 00€3bsIH.

JlpeBHETpeuecKuil MBICIUTENb APHUCTOTENb, pPa3leiss >XMUBOTHBIX Ha OECKPOBHBIX U
HUMEIOIINX KPOBb, OTHOCHJI Y€JIOBEKa KO BTOPOH j TPYIIIE U CTABUII €r0 PsSAoM ¢ o0e3bsHaMu. OH
nucan: «YenoBek - pazyMmHeilliee )KUBOTHOE HE MOTOMY, YTO MMEET PYKH, a IOTOMY M UMEET
PYKH, UTO OH pa3yMHEHIIIee CYIIECTBOY.

K. JIunHeii, Oyayyn KpeallMOHHUCTOM, B CBOEH KiacCU(PHUKAIUKA >KUBBIX OpPraHU3MOB
MOMECTHJI YeJIOBEKa B OJUH PsJ C MpPUMATaMu, IMOTOMY UYTO CUUTAI MX OYEHb CXOXKHMH IO
CTpoeHHI0. B 3moxy rocnojictBa XpuCTHAHCTBA 3TO ObLUT OYEHb CMEJIBIN I1Iar, HECIy4YaiHO TPy
JlunHes Ha onroe Bpems ObuI 3ampenieH BatukanoM. PazpabaTeiBas OuHapHYI0 HOMEHKIIATYPY,
Jlunneit Bergenmn Bux Homo Sapiens (YenmoBek pasyMHBIN) U pa3aesiiil €ro Ha Y€ThIPE pachl.

B Poccun yOexx1eHHBIM CTOPOHHUKOM UM O POACTBE YETIOBEKA C JKUBOTHBIMHU OBLIT U3-
BecTHBIN mucarenb U pumocod A. H. Pagumen (1749-1802). Paauies yka3piBall HE TOJBKO Ha
CXOJICTBO, OH TaKK€ MOJYEPKUBAT U OTIMYUS YeJIOBEKa, KOTOPbIE, IO €r0 MHEHHUIO, B OCHOBHOM
3aKJIIOYAINCh B CTPOCHUU PYKU U OOJBILIOTO Majbla.

Cozpatens nepBoil »BomonoHHON Teopun K.-b. Jlamapk B Hauane XIX B. M3m0XKMUI
CBOIO TEOPHIO MPOUCXOKIEHHS yenoBeka. OH rOBOPHII, YTO HEKHM «UETBEPOPYKHID» MPEIoK ye-
JIOBEKA «yTPATUJ MPUBBIUKY» JIA3UTh MO JACPEBbSIM, HO MPUOOPEN IPYTYIO - IEPEIBUTATHCS HA
IBYX HOTax. bynydn CTOpOHHMKOM Haeu 00 YNpaKHEHWU U HEyNpaKHEHUH opraHoB, Jlamapk
YTBEPKJaJl, UTO HOBbIE MOTPEOHOCTH MpPEAKa YEJOBEKAa POXKIAAIM yCHIHS, KOTOPbIE U3MEHSIN
CTpPOEHHE OpPraHoOB M 4YacTed Tena OyIyllero ueioBeka, a *U3Hb B MHOTOYMCICHHBIX CTasxX
TpeboBana 0oiee COBEPIICHHBIX CPEICTB OOIICHHSI.

Kpynuelmmm coObITHEM B MCTOPUU Pa3BUTHS B3IJISI0B Ha MPOMCXOXKICHHE YelIOBEKa
ctano nosienenue TpyaoB Y. lapBuna «IIpoucxoxaenue yenoBeka u noaooir otoop» (1871) u
«O BBIpOXEHUH SMOIMH y 4YeoBeKa M XKUBOTHBIX» (1872). JlapBuH ObUT YBEpEH, 4TO 3aKOHBI
Pa3BUTHUSL MUpa IPUMEHUMBI U K YEJIOBEKY.Y YeHBIM MOCTAaBUJI 3a/layy JI0Ka3aTh, YTO OCHOBHbIE
JBUKYIIME CHIIbI ABOJIIOLIUMY, NEHCTBYS Ha MPEIKOB YEIOBEKA, BHI3bIBAIN Y HUX BOSHUKHOBEHHE
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ajanTanui K ycIOBUSAM OKpyskaroleil cpenpl. CpaBHHBAsl CTPOCHHE Teja YeIOBEKa M BBICIIUX
00€3bsiH, OCOOCHHOCTH 3apOIBIIIEBOIO Pa3BUTUS M M3ydYas pyJUMEHTapHble oprasbl, /lapBuH
JIOKa3bIBAJl MIPOUCXOXKJICHUE dYesnoBeka oT Hm3mmX (opm. OH mpuaaBain OOJBIIOEC 3HAYCHHE
€CTECTBEHHOMY OTOOpY HE TOJIBKO M0 MOP(PO(DU3NOIOTHIECKUM MPU3HAKAM, HO U YMCTBEHHBIM
U HpaBCTBEHHbIM KauecTBaM.lIpaponunoii uenoBeuectBa JlapBuUH cuuTan ApeBHIO Adpuky.
OnHako B CBOEH TEOpUHU BEIMKUN HATYpaIMCT HE 3aTPOHYJ MPOOJIEeMy COLMAIBHOM CYIHOCTH
YeJloBeKa U He OLEHWII POJb TPy/ia Kak (pakTopa 3BOIIOLUH.

OrpoMHoOe 3HaueHHE TpyJia O MPOUCXOXKACHUH YeJIoBeKa ObU10 000CHOBAaHO (hunocodhom
®. DHreabcoM B padote «Poib Tpyaa B mporecce nmpeBpaiieHrs 00e3bsHbI B ueoBeka». Kpome
TpyAa DHrenbc oOpaTHi BHUMaHUE Ha Apyrue (pakTopbl aHTPONOIeHe3a: pedb, KHU3Hb B 00IIe-
CTBE.

CoBpeMeHHasi TEOpUsl NMPOMCXOXKIEHUS YEIOBEKAa OMMPAETCS B OCHOBHOM HA JAaHHbIE
CpPaBHUTEIBHOW aHATOMUU, (PU3UOJIIOTHU U YMOPUOJIOTHH, a TAKXKE HA PE3YJIbTaThl UCCIIEIOBAHUS
HCKOIIAEMBIX OCTAaTKOB, OJJHMM U3 €€ Ba)XHEHIINX II0JIOKEHUH SBIJIAETCS IPU3HAHKUE MapalIeib-
HOCTH 3BOJIFOLIMU BbICIIEH HEPBHOM AESITEIbHOCTH U MOP(OJIOTHIECKUX TPU3HAKOB.

3amnoHuTe TaOIUILY.

®.U. yueHoro Tl'onbr

B3risiibl Ha aHTpOTIOTeHE3
i dunocoda KU3HHU

Apucrorens

K. JInnnei

A. Pamumen

K.b.JTamapk.

Y./lapBuH.

®. DHrensc

3. Cnenaiite BBIBOJ O TOM, KaKasi TEOpHsI IPOUCXOKIEHHS YEIOBEKA FOCIIOACTBYET B HACTOSIIIEE
BpeMsl, IOYeMY; Kakue (pakTopbl MOBJIMSIIMA Ha SBOJIIOLIUIO YeI0BeKa?
4. Kaxoii runoresbl NpuaepKuBaeTech JNYHO Bbl? [louemy?

KoHTpoJibHBIE BONIPOCHI.

3ananue. CornocTaBbTe B3rusiabl Ha aHTponoreHes
(bamMuINI0 YYEHOTO U

B3IJISA]] HA QHTPOTIOTE€HE3-
DaMUIUs YYEHOI' 0

1. Apucrotenn a) Ilucan «Tpyn cozman camoro 4yeaoBeKa»

2. Kapn JIunneit 6) Bmepsble BBIABUHYI UACIO, UTO YEIOBEK — «POJICTBEHHUK

3. Kan batuct Jlamapk KUBOTHBIX», BBISIBHJI PA3JIMYMS MEXKY YEJIOBEKOM U KUBOT-
4. Yapnb3 lapBun HBIMU

5.®punpux HTeENbC B) IlomecTun yenoBeka Hapsay ¢ BBICHIUMU U HU3IIUMH 00€3bsi-

HaMU B OJJUH OTPSIJT — IPUMATHI

r) OnwuceiBaj NPOUCXOKICHUE YEIOBEKa: UCXOTHBIN MPEIOK ve-
JIOBEKa «4ETBEPOPYKOE» CYIIECTBO, KOTOPOE CITyCTHIIOCH Ha
3eMJTI0 U IOCTENEHHO CTPEMSICh K COBEPILIEHCTBY MpeBpa-
TUJIOCH B IBYPYKOE CYIIECTBO, CIOCOOHOE K MPSIMOXOXK/Ie-
HUIO

n)  Jlokaszan Ha dakrax OJM3KOE POJCTBO YEJIOBEKA C AHTPOII-
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| JTaMH, YKa3aB Ha POJIb COLMANBHBIX (DAKTOPOB

IIpakTnueckas padora Ne 11.

Penienne 3K0J10rm4ecKux 3agav
Heab: 3aKkpenuTh yMEHUS 110 COCTaBJICHUIO CXEM IyTel MepeHoca SJHEPTUU B SKOCUCTEME U
BBISIBJISITH B3aUMOCBSI3M OPIraHU3MOB B 3KOCUCTEME, AaHAJTU3UPOBATh CXEMY ACHCTBUS 3KOJIOIHYe-
CKOTO (paKkTOopa, 000CHOBBIBATh BOSHUKHOBEHHE YCTONYMBOW CUCTEMbI IUILIEBHIX LIENEH B MpHU-
poze, GopMUpOBaHMS YMEHUH pemiaTh NPOCTEHIINe SKOJIOTHYECKHUE 3a0auH.
OobopynoBanue: KapTOUKU-3aJaHUA.
Xon paGoTsI:
3ananue 1. OTBeThTE HAa BONPOCHI (YCTHO).
TBopueckne 3K0JI0rHYeCKHE 3212491
1. B ogHOM U3 KaHAJCKUX 3alI0BETHUKOB YHUUYTOXHUIIA BCEX BOJIKOB, UTOOBI IOOUTHCS yBeJInYe-
HUS cTaja oneHel. Kak Bel Jymaere: yianoch i TakuM 00pa3oM JocTuub 1enu? CBoi oTBET
OOBSICHUTE.
2. TerepeBa ®KMBYT Ha Oepe3ax, MUTasiCh OEPEe30BBIMU CepeKKaMU. 3UMOM, KOT/1a HACTYIHT Be-
yep, TeTepeBa Ma/laloT KaMHEM ¢ Oepe3 B CHET U OCTaloTCs TaM JI0 yTpa. 3aueM NTHIIbI TaJaoT ¢
nepeBa B cHer?
3. Kak u3BecTHO, KyKyIlIKa He BbET THE3/1a U HE BHICHKMBAET NMTEHIOB. UTO 3aCTaBiIsIeT KYKYIIKY
OpocaTh CBOMX JeTeil?
4. OgHax bl 5 yBUAET CTPAHHOE 3peiuile: 0 MypaBeHHUKY mpbirail Apo3z. OH pasrpedan Bepx
MYypaBbUHOH Ky4H, HO HE KJIEBaJl MypaBbeB. JIpo3/] BBITAHYJI KPBUIbS U TaK cHed MUHYT 10.
[To3xe Ha ATO MeCTO mpuIIeTeNa COMKa, IOTOM CKBOpEL, OTOM Tpsicory3ka. [louemy easa nu He
II0JIOBMHA BCEX MECTHBIX IITULl IPUJIETAET HA MypaBEHHUK?
PacuyeTHble 3Kk0/10rMYecKHe 3212491
3aganue 2. Pemure 3agauu
1.Ha ocHoBaHuu npaBuiia 3KOJIOTUYECKON MUPAMUJIBI ONIPEEIUTE, CKOJIBKO HY>KHO MJIaHKTOHA,
410 OBI B MOpE BBIPOC 0/1MH Jieib(puH Maccoit 300 Kr, eciu 1enb MUTAaHUS UMEET BUJI: IJIAHKTOH,
HEXUIIHBIC PHIObI, XUIITHBIC PHIOHI, AeTb(UH.

Anroput™m pemeHus-paccykaeHus: [lenb@un, nuTasch XUIIHBIMU pbIOaMU, HAKOTIHII B CBOEM
tene Tosbko 10% oT o01meit Macchl MUIH, 3Hast, 9T0 OH BecuT 300 KT, COCTaBUM MPOTOPIIHIO.
300xr — 10%,

X —100%.

Haiinem uemy pasen X. X=3000 kr. (xumiasle pbiObI) DTOT Bec cocTaBisieT Tojbko 10% ot mac-
CBl HEXUILIHBIX PBIO, KOTOPOH OHU MUTAIUCH. CHOBA COCTaBUM HPOMOPLIHUIO

3000kr — 10%

X —-100%

X=30 000 xr(macca HEXHIIIHBIX PBIO)

CKOJBKO k€ UM MPHIUIOCH ChECTh IUNIAHKTOHA, JUIsl TOTO YTOObI MMeTh Takoil Bec? CocTaBuM
MIPOIOPLIUIO

30 000kr.- 10%

X =100%

X =300 000kr

OtBet: [nst Toro uro Obl Bepoc AenbhuH Maccor 300 kr HeoOxonumo 300 000kr mIaHKTOHA

2. 3Hast mpaBUJIO JECSITH MPOLIEHTOB, PACCUNTANTE, CKOJIBKO HYKHO TPaBbl, YTOOBI BBIPOC OJIMH
opeJt BecoM 5 KT (IUILeBas 1eTb: TpaBa — 3as1] — opell). Y CIOBHO MPUHUMANTE, YTO Ha KaXJIOM
Tpo(prueckoM ypoBHE BCer/ia MOeatoTCs TOJIbKO MPEICTaBUTENN MPEIbIIyIIEro ypOBHSI.

3. Paccumraiite 1 mocTpoiire nupamuy OMOMacchl (B LENH MUTaHUS «TpaBa — MOJIEBKU —
JIUCA), €CITU U3BECTHO, UTO JUIsl MUTAHUS OJTHOM JINCHI BECOM 8 KT B TeueHue 1 roga tpedyercs
5475 nonésok, a Kaxkaas NoJaEBKa chenaeT 3a rof 23 Kr Tpasbl U Becut 30 T
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4. B comueunslii 1eHb | ra neca nmorsomaet okosio 240 Kr yriaekucaoro ra3a u Beiaesnser 200 kr
kucnopoja. 3a 1 rox lra neca nmornomiaer okoiio 50 Kr mblH, BeIAENAS GUTOHIHABL. 3a cyTKH |
ra jieca na€t 3 Kr puToHIU10B, a 30 KT GUTOHITUAOB TOCTATOYHO /I YHUUITOXKEHHUS BPEIHBIX
MUKPOOPTaHU3MOB B OOJIBIIOM TOpoje. 3a CyTKU 1 4eoBeK MpH OOBIYHBIX YCIOBUSAX MOTIIOMIAET
B cpenHeM 600 r kucnopoza u BbabixaeT 750 r yriekucioro rasza. [loacuunraiite i neca mio-
manpio 10 ra Maccy moryiomaeMoro YriieK|cIoro raza, BhIISIsIeMOro KHCIopoia U UTOHIIUIOB
3a cyTku. KakoMy uuciy Jro/1ei XBaTUT BBIACIISIEMOTO 3TUM JIECOM Kuciopoaa?

5. Hacexomosnueie ntuisl BecoMm 10 — 30 r (cuHHIa, BOpoOeid, 1a30peBKa, OBCSHKA, 390JIUK U
Ip.) Cheal0T HaCEKOMBIX 3a JieHb 10 30 % oT coOcTBeHHON Macchl. Onpeaenure, CKOJIbKO Hace-
KOMBIX 32 OJIHO JIETO ChecT cuHUIa Maccoil 20 r? CKoIbKO HACEKOMBIX 3a OJJHO JIETO ChECT OB-
csiuka maccoit 30 r?

6. Ha Teppuropuu miomaasio 100 KM €KeroaHo Mpou3BOAKIN YaCTUYHYO PyOKy jeca. Ha mo-
MEHT OpPraHu3alluy Ha 3TOH TeppUTOpUH 3aroBeAHnKa Obu10 oTMedeHo 50 soceil. Yepes 5 net
YHUCJIEHHOCTH Jlocel yBennumnach 10 650 ronos. Emie uepes 10 et koaudecTBo J0ceil yMEHb-
mtoch 10 90 royioB U CTaOMIM3UPOBAIOCH B MOCAeAyOMMEe roapl Ha ypoBHe 80-110 rosos.
Onpeznenure YUCICHHOCTDb U MJIOTHOCTD MOTOJIOBBS JIOCEH:

a) Ha MOMEHT CO3/IaHMsI 3alIOBETHUKA;

0) yepes 5 neT mocie co3aaHus 3aN0BeIHNKA;

B) uepe3 15 ser mociue co3iaHus 3aroBeIHUKA.

KonTpoJibHbIe BonpockI.

PaccuuTaiite Maccy pacTeHuil HeOOXOAUMYIO JUTSl dKU3HU HACEJICHUs IIJIAHEThI, €CIIN YCIIOBHO
IIPEIOI0XKUTh, YTO Macca OJHOro 4esaoBeka paBHa 70 kr. OOBSICHUTE M10JIyYEHHBIE JaHHBIE C
MO3ULIMK OXpaHbl Ipupoabl. [Ipenckaxure mocneacTBUs COOBITHIH, €clii B ABMaTCKUX CTpaHax
PHC MEpeCcTaHeT CYUTATHCA CAMOCTOSTENIbHBIM OJIF0ZIOM U CTAaHET y HUX, KaK B €BPOIEHCKUX
CTpaHax, FapHUPOM.
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