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1. INosicHuTeJBLHAA 3aNHMCKA

1.1. KpaTrkasi XapakTepUCTHKA JUCHHUILVIMHBI ee IeJd 1 3a1a4i. M ecTo npakTuiyecKHx pa-
00T B Kypce AUCHUILIUHBI.

Meronudeckasi pa3pab0TKa HHCTPYKTUBHBIX 3aJaHHH JJIS TPOBEJCHUS IPAKTUYECKUX padoT
10 AUCIUTUITMHE COCTaBJIeHA Jjis oOydaronmxcs | Kypca IO CIenuaibHOCTH 09.02.07-

V¢ opManHOHHBIE CHCTEMBbI H IPOrPaMMHpPOBaHue ( TIPOTPAMMICT) COOTBETCTBHH C MPO-
rpammoit yaeoHou muctnunianasl OY ]l 12 Hayunas kaptuna mupa ( B ToM uuciie ouosorusi). B oc-
HOBY METOJIMYECKON pa3pabOTKH Ui IPOBEACHUS MPAKTUYECKUX PAOOT MOJI0KEH MPUHIIHIT Pa3BH-
BAOIIETo 00y4eHus1. BrimonHeHne NpakTH4eckux paboT MO3BOJSET CTYACHTAaM 3aKpENUTh 3HAHU 4,
MOJTy4CHHBIE Ha YPOKax , TIOJIYYUTh HABBIKK M YMEHUS paOOTHI C CTATUCTHYCCKIM U CIIPABOYHBIM
MaTcpuaJIoM. A Taroxe HpI/IO6peCTI/I OIIBIT HpaI(FI/I‘ICCKOﬁ JACATCIIBHOCTH, OITBIT IO3HAHUA U CaMOIIO-
3HaHMS B MIpoOIIecce U3YYeHUs OKpYyKaroIero mMupa; [Ipakruueckie paboThl peann3yroTcsl C y4ETOM
BO3MOXHOCTEH 00pa30BaTeIbHOTO YyUpEeXKACHUS. Pe3ynbTaToM POBEPKH YPOBHS YCBOCHUS yueO-
HOTO MaTepHalia sBJseTcs OTMETKA. [IpH OlleHKe 3HAHWH CTYICHTOB IPEIoaBaTeIb 0Opalaer
BHUMAHUC HA IPABUIJIBHOCTb, OCO3HAHHOCTL, IOTHYHOCTH U NOKA3aTCIIbHOCTL B U3JIOKCHHUH MATC-
pualia, TOYHOCTh MCIIOJIb30BaHUsI OMOIOTUYECKONW TEPMUHOJIOTHH, CAMOCTOSITEIbHOCTh OTBETA.
OueHka 3HaHM NpearnoiaraeT y4€T HHINBUAYaIbHBIX 0COOCHHOCTEHN CTYAEHTOB, AU depeHIIupO-
BaHHBIN MOAXO0/ K Opranu3aluy padoTel B rpymmne. Mcxons u3 mocraBiaeHHBIX 1eNel, yAUTHIBACTCA:

* IPABUJIBHOCTb U OCO3HAHHOCTB U3JI0KEHUS CONEPIKaHUS, TOJIHOTY PACKPBITHS IIOHITHH, TOY-
HOCTb YIOTPeOJIeHUSsI HAyYHbIX TEPMUHOB;

* CTENEHb CPOPMUPOBAHHOCTU MHTEJUIEKTYaIbHBIX U OOIICYYeOHBIX YMEHUIL;

* CAMOCTOSTEJIBHOCTh OTBETA;

* pEYEBYIO IPAaMOTHOCTD U JIOTUYECKYIO TOCIIEI0BATENBHOCTh OTBETA.

Hucnummmaa u3yqaercs B | cemectpe. B mienom paboueit mporpammoii mpeaycMoTpeHo 6 4acoB Ha
BBINIOJTHEHUE TPAKTUYECKUX PaboT.

Lenp HACTOSAIMX METOAMUYECKUX PEKOMEHJAIIMIA: OKa3aHUE IIOMOIM OOYyJaroIMMCsl B BBITIOJIHEHUI
npakruueckux padot no gucnumirie OY /.12 Hayynasa kaprusa mupa (B TOM umcie 0H010-
rUs), KAYECTBEHHOE BBIMTOJIHEHNE KOTOPBIX TOMOXKET 00yJarOLMMCsI OCBOUTH 00513aTeIbHbIN MU-
HUMYM COJICpXKaHMS JUCIHUIUIMHBI U TOATOTOBUTHCS K IPOMEKYTOUHOM aTTecTanuu B opme Aug-
(pepenuupoBanHoOrO 324eTa.

1.2.  Oprasausanusi ¥ NOPs/IOK MPOBe/ie HUSI MPAKTHYECKUX PadoT

[pakruueckne pabOTHI MPOBOIATCS TOCIIE U3YYCHHSI TEOPETUUECKOTO MaTrepuaiia. Beenenue
MPaKTHYECKUX paboT B ydeOHBIN MPOIECC CIYKUT CBSA3YIOUMM 3BEHOM MEXKIY TEOpPHEH U MpaKTH-
koii. OHM HEOOXOTUMBI JUTsI 3aKPETIICHU S TCOPETHICCKUX 3HAHWH, a TAKOKE JJIS TOTY4deHUS TIPAKTH -
YeCKUX HAaBBIKOB M yMEHHU. [Ipy MpoBeIeHNN MPaKTHYECKUX Pa0dOT 331aHuU s, BBIIOIHIIOTCS CTY/ICH-
TOM CaMOCTOSITENTFHO, C IPUMEHEHHEM 3HAaHUW ¥ YMEHUH, YCBOCHHBIX Ha MPEIBIAYIMX 3aHATHUSIX, a
TaKoKe C MCIIOJIB30BAaHUEM HEOOXOIMMBIX IMOSICHEHUM, TIOYYCHHBIX OT IpenoaaBareis. O0yJarommm-
ecsl JIOJDKHBI UMETh METOJNYECKUE PEKOMEHJIAIUU IO BBIMOJIHCHHIO MPAKTHYECKUX PadOT, KOH-
CIEKTHI JICKIHH, CPEACTBO IS BHIYMCICHUH.

1.3. O6ume yxa3aHusi 10 BbINOJHEHUIO MPAKTHYECKUX padoT
Kypc mpakrudeckux paboT 1o AUCHUIUIMHE MPEaycCMaTpUBAET IpOBeIeHNE 3 paboT, TTOCBSIICH-
HBIX U3YYCHUIO:



e CTpoeHHMS U QyHKIUNH OMOJOTMYECKUX OOBEKTOB: KIETKU, TEHOB M XpPOMOCOM, CTPYKTYpPbl BHJIA

U DKOCUCTEM;

e CYHOHOCTH OMOJIOTHYECKHIX IMpOUIECCCOB: PASMHOXKCHU A, OIIJIOAOTBOPCHUA U PA3BUTH .

e 3aKOHOMEPHOCTH IE€peJadu HACIECICTBEHHBIX IPU3HAKOB .

IIpu noaroToBKe K MPOBEIECHUIO MPAKTUUECKON paboThl HEOOXOAUMO:

* 03HAaKOMHUTBCS C LESIMU TTPOBEICHUS MPAKTHUECKON paboTHI;

® OBHAKOMHUTLHCH C MMOPAAKOM BBLIITOJITHCHU A pa6OTLI.

[ocne BBIMONMHEHUS MPAKTUUECKOH pabOThl 00yJatONMICs K CIEAYIOLIEMY 3aHSATHIO 0(OpMIIIeT
OTYET, KOTOPBIN JIOJKEH COLECPKATh!

* Ha3BaHUE IIPAKTHYECKON pabOTHI, €€ L1elb;

* KpaTKue, TECOPETUYECKUE CBEICHUS 00 U3ydaeMoil Teme;

* BCE HEOOXOIMMBIE, MPETYCMOTPEHHBIE TPAKTUYECKOW PabOTON, PacueThl;
* BBIBO/JIbI [10 UTOTaM pabOThI;

* OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

1.4 Kputepuu onieHKH pe3y/1bTAaTOB BbINOJHEHHUSI IPAKTHYECKUX PadoT

Kpurepusimu orieHKu pe3yapTaToB pabOThl 00yJarOIMXcs SBISIOTCS:
-YpOBEHb YCBOCHH S O0yJaroIMMcsl y4eOHOro Marepuana;

-yMeHue

06yqa10meroc;1 HCII0JBb30BAaTh TCOPCTUUCCKUC 3HAHUA npu BBITIOJIHCHUN
IMPaKTHUYCCKUX 3ada4,

-000CHOBAaHHOCTb ¥ YE€TKOCTh M3JI0KEHHSI MaTepraa;
-ypoBeHb oopMIIeHUST PabOTHI.

- QaHaJIM3 Pe3yJIbTaTOB.

- HOCTUIKCHUC CTYACHTAaMH CIICAYIOIINX PE3YIILTATOB :

Ne i/

Kon

PesyabTarhl

JInuHOCTHBIE

J1

Nmetb uyBCTBO TOpPAOCTH U yBaXXEHUE K UCTOPUU U TOCTHUIKEHUSIM OTEde-
CTBEHHOM OMOJIOrMUECKON HayKH; UMETh IIPEACTABIICHHE O [IEJIOCTHOMU ecTe-
CTBEHHOHAy4YHOH KapTUHE MHUpa

J2

[lonumarh B3aMMOCBSI3b M B3aMMO3aBHCHUMOCTb €CTECTBEHHBIX HayK, HX
BIIMSIHUE HA OKPYKAIOILYIO CPEy, SKOHOMUYECKYIO, TEXHOJIOTHYECKYIO, CO-
[UAIBHYIO U 3TUUYECKYIO c(hepbl AEATEIbHOCTH YeIOBEKa

J3

Hcnonb30BaTh 3HaHUS O COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTUHE MUPA
B 00pa3oBaTeNbHOW M MPOPECCHOHAIBHOM JesTelIbHOCTH; BO3MOXKHOCTU
WHGPOPMAITMOHHON Cpebl Il o0ecredeHrsl MPOIyKTHBHOTO CaM0o00pas3o-
BAaHUS

J14

Branets KynbTypoll MbINUICHUS, CIIOCOOCH K OOOOIICHHUIO, aHAIIU3Y, BOC-
NpUATHIO HHGOPMaMU B 001aCTH €CTECTBEHHBIX HAyK, ITOCTaHOBKE LIEIH U
BBIOOpY MyTel e€ NOCTHXKEHUS B TPO(ecCHOHANBHOI cdepe




JI5

CnocoOHOCTh PYKOBOJCTBOBAThCSI B CBOEH JEATEILHOCTH COBPEMEH HBIMU
MPUHIIMIIAMH TOJIEPAHTHOCTH, JUAlora U COTPYIHUYECTBA; TOTOBHOCTh K
B3aMMO/ICHCTBHUIO C KOJUIETaMH, K padoTe B KOJUICKTUBE

JI6

['0OTOBHOCTP HCIIOIB30BATH OCHOBHBIE METO/IBI 3aIIMTHI OT BO3MOXKHBIX I10-
CIICZICTBUI aBapuil, KaTacTpo, CTUXHITHBIX OCJCTBHI

Ja7

OO6nanaTh HaBbIKaMU Oe30MacHON pabOThI BO BpeMsl IPOEKTHO-HUCCIIEI0BA-
TEJNbCKOM U 3KCIIEPUMEHTAIbHOM NESTEIbHOCTH, TP UCII0Ib30BAHU U J1a00-
paropHoro o0opynoBaHus

JI8

CnocoOHOCTh KCIIOIB30BATh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHU-
YECKOM J1eATeIbHOCTH U MOBCEAHEBHOM MKU3HHU JUIsl COONIOIEHUS] MEp TPO-
(UIAKTUKM OTpPaBJICHUM, BUPYCHBIX U APYrux 3a00JIeBaHUHU, CTPECCOB,
BpPEAHBIX MPUBBIYEK (KypeHUSsl, aJIKOTOJIM3Ma, HApKOMaHUM); TpaBuJj IOBe-
JIEHUsl B IPUPOAHON CpeJie; TOTOBHOCTh K OKa3aHUIO MEPBOM MTOMOILM MPU
TpaBMaTHYECKUX, TPOCTYAHBIX U IPYrUX 3a00JIEBAHUSX, OTPABJICHUSIX TH-
HIEBBIMU MTPOTYKTaMHU

MeTal’lpeIlMeTHbIe

Ml

Oco3HaBaTh COLMATIBHYIO 3HAUUMOCTh CBOEH Ipogeccuu/crnenalbHOCTH,
o0s1afaTh MOTUBALMEN K OCYILECTBJIEHUIO MPOPECCUOHAIBHOMN JESITENbHO-
CTH

10

M2

[loBBINIATE MHTEIUIEKTYAIbHBIN YPOBEHD B MpOIlecce U3ydeHUsl Ouonornye-
CKUX SIBJICHUM; BBIJAIOIIUXCS TOCTUKEHUM OMOJIOTHUH, BOLICAIIMX B OOIIe-
YEJIOBEYECKYIO KYJbTYPY; CIOXHBIX U MPOTUBOPEUMBBIX MYyT€H PA3BUTHSA
COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJICH, TEOPUM, KOHIICTIIINM, TUTIOTE3 (O
CYIIHOCTH W TIPOUCXOKJICHUH JKU3HU, YETIOBEKA) B X0/1¢ pabOTHI ¢ pa3iny-

HBIMH MCTOYHMKAaMH UH(popManuu

11

M3

CnocoOHOCTh OpPraHU30BbIBATH COTPYAHUYECTBO €IUHOMBIIUIEHHUKOB, B
TOM YHCJI€ C MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHO-KOMMYHH-
KallMOHHBIX TEXHOJIOTU I

12

M4

CnocoOHOCTh TOHMMATh MPUHIUIIBI YCTOMUNBOCTH U TPOJYKTUBHOCTH JKH-
BOI MpUPOJBI, MyTH €€ U3MEHEHUs 10J] BIMSHUEM aHTPOINOTeHHBIX (pakTo-
POB, CIIOCOOHOCTh K CHCTEMHOMY aHAaJINU3Yy IJIO0ATbHBIX IKOJOTHMYECKH X
npo0JieM, BOIPOCOB COCTOSHUSL OKPYKAIOILEH Cpe/Ibl U palliOHaIbHOIO UC-
M0JIb30BaHMS IPUPOJIHBIX PECYPCOB




13

M5

YMeTb 000CHOBBIBATh MECTO U POJIb OMOJOTMYECKUX 3HAHUI B IpaKTuye-
CKOH JEATENbHOCTH JIOJEH, B pa3BUTHH COBPEMEHHBIX TEXHOJIOTHIL; OIpe-
JIeTISITh J)KUBBIE OOBEKTHI B MPUPO/IE; TPOBOIUTH HAOMIOJEHUS 32 SKOCUCTE-
MaMH C 11€JIbI0 MX ONMCAHUS U BBISIBIIEHUS €CTECTBEHHBIX U AHTPOIIOTEHHBIX

U3MEHEHHI; HAaXOAUTh U aHAJIM3UPOBATh MH(POPMAIHIO O KUBBIX 00BEKTaX

14

M6

CnocoOHOCTh MPUMEHSTh OMOJIOTHYECKUE M DKOJIOTMYECKHE 3HAHUS IS
aHaJIM3a MPUKIAJTHBIX TPOOJIEM XO3SHCTBEHHOU JIeATEIbHOCTH

15

M7

CnocoOHOCTh K CaMOCTOSITEIbHOMY IPOBEIECHUIO MCCIIENOBAaHUM, MOCTa-
HOBKE €CTECTBEHHOHAYYHOTO SKCIIEPUMEHTA, UCIIOIH30BAHU IO HH(OPMAITH-
OHHBIX TEXHOJIOTUH IS pEIieHHs] HAyYHBIX U MPOQPECCHOHATBHBIX 3a/1a4

16

M8

CnocoOGHOCTh K OIIEHKE 3TUYECKUX aCIeKTOB HEKOTOPBIX HccienoB Mmerh
YyBCTBO FOPAOCTH U YBAKEHUE K HCTOPHUH M IOCTH)KECHHSIM OTEUECTBEHHOM
OMOJIOTHYECKON HAyKW; UMETh MPEACTABICHHE O IIEJIOCTHON €CTECTBEHHO-
Hay4YHOH KapTHHE MUpa aHUM B 00JIACTH OMOTEXHOJIOTUHU (KIOHUPOBAHMUE,
MCKyCCTBEHHOE OTLIOJIOTBOPEHUE)

IpeameTHbIE

17

11

®opMupoBaHue MPEACTABICHU O POJIU U MECTE OMOJIOTHH B COBPEMEHH OI
Hay4YHOU KapTHHE MUPA; TIOHUMAaHKE POJIU OMOJIOTUH B GOPMHUPOBAHUHU KPY-
ro3opa U QyHKIIMOHAILHON TPAMOTHOCTH YEIIOBEKA ISl PEIICHUS TTPAKTH-
YEeCKMX 3aJau

18

Bnaners ocHOBOMOJIAraloNMMK MOHSTHSMU U MPEACTABICHUSIMHU O KUBOU
MPUPOJIE, €€ YPOBHEBOM OpraHU3ally U 3BOJIOLMH; YBEPEHHOE MOJIb30Ba-
HUE OMOJIOTUYECKON TEPMHUHOJIOTHEN U CUMBOIMKON

19

I13

BJ'Ia,I[eTB OCHOBHBIMH MCTOJAMH HAYIYHOI'O ITO3HAHH S, HCITI0JIb3YCMbIMU I1PHU
OMOJIOTHYECKUX HNCCICAOBAHUAX ) KUBBIX 00BEKTOB M YKOCUCTEM: OITMCAaHHCE,
HU3MCPCHUC, TPOBCIACHUC H36HIOI[€HI/II71; BBISIBJICHUC U OIICHKA aHTPOIIOI'CH-
HBIX U3MEHECHU U B npupone




Kputepuu oneHnBaHus MpakTUYeCcKoi paboTh

Onenka

Kpurepuu onennBanus

PaboTta BeIIOJIHEHA B IIOJTHOM 00BEME € COOIMIOAEHNEM HEOOXOAUMON OCIEI0BATEIIb-
HOCTH IIPOBEJICHHUS, COACPKHUT PE3YIIBTAThI U BBIBOJIBI, BCE 3aITUCH, TAOJIHUIIBI, PUCYHKH,
YepTekH, TpaUKH BBIMOJHEHBI aKKypaTHO. OOydaronmiicss BialeeT TEOPETHYSCKHM
Matepuanom, GopMyIupyer COOCTBEHHBIE, CAMOCTOSITEIbHBIC, 000CHOBAHHEIE, MPE/I-
CTaBJISICT TIOJIHBIC U Pa3BEPHYTHIC OTBETHI Ha JOITOJTHUTEIBHBIE BOITPOCHI.

PaboTa BeIIIOJIHEHA B ITIOJTHOM 00BEME € COOMIOAEHNEM HEOOXOAUMON MOCIEI0BaATEb-
HOCTH ITPOBEJICHHUSI, COACPKHUT PE3YIBTAThI U BBIBOJIBI, BCE 3aITUCH, TAOIUIIBI, PUCYHKH,
YepTeKH, Tpa(UKK BBIMOJHEHBI aKKypaTHO. OOydaronmiics BiaJeeT TEOPETHYCCKHM
MaTepuanoM, AOMycKas He3HAYUTeNIbHbIC ONMOKH Ha JOMOTHUTEIBHEBIE BOMTPOCHI.

PaGota BhINoMHEHA B TOJTHOM 00bEME, CONIEPKUT PE3YIbTaThl U BBIBOJIBI, BCE 3aIIHCH,
TaOJIMIIbI, PUCYHKH, YEPTEKHU, ITpaUKy BBITTOJIHEHBI akKypaTHO. OOywaronmiics Bia-
JIe€T TEOPETUYECKUM MaTepruajioM Ha MUHHUMAJIbHO JONYCTUMOM YPOBHE, JIOITYCKas
OIMOKN Ha JIOTIOJHUTEIbHBIE BOIIPOCHI.

PaGora BhITIOJTHEHA HE TTOJTHOCTBIO. CTYI[CHT MPaKTHUYCCKU HEC BJIAACCT TCOPCTUUCCKUM
MaTCprajIoM, JOITYCKACT O OKK1 IpHU OTBECTC HA JOMMOJHUTCIIBHBIC BOITPOCHL.

2. TemaTnyeckoe INIAHUPOBAHUE NMPAKTHYECKUX padoT

Koauue-
CTBO 4YaCOB
HA BBINOJI-

HeHHe pa-

00ThI

HauMmeHoBaHHNEe TeM Bupa v HazBaHue paﬁoTbl CTyaAeHTa

Pa3znen 1

«3yueHne cTpoeHus pac- IIpakTu4yeckas padora Ne 1
TUTEIBHON U KUBOTHOM «3ydyeHune CTpoeHMs PaCTUTEIbHOMN 2
KIIETOK». U KUBOTHOM KIETOK».

Paznen 2

«BbIgBIIEHHUE ¥ ONTUCAHUE IIpakTnueckas padora Ne2
MPU3HAKOB CXOJICTBA 3apo- «BbIBIIEHNE U OMUCAHUE ITPU3HA-
JIBIIIICH YeloBeKa U APYrUX | KOB CXOJCTBA 3apO/IbIIICH YelIoBeKa
MO3BOHOYHBIX KaK J0Ka3a- U JPYruX MO3BOHOYHBIX KaK JTOKa3a-
TEJIBCTBO UX IBOIIOLHOH- TEJIBCTBO UX 3BOJIOLMOHHOTO POJI-
HOT'O POJICTBA». CTBA.




Pa3znen 3

«PeleHre TeHETHYECKUX
3a71a4 Ha MOHOTUOPHUIHOE U
JTUTHOPUTHOE CKpEIIBa-
HHUEY.

IIpakTnyeckas padboraNe3
«PemeHne TeHETHYCCKHUX 3aJ1a4 Ha
MOHOTHOPHUIHOE U AUTHOPUTHOE
CKpEILMBAHUEY .




3. ConepxaHue NMpaKTUYECKUX padoT
1.TIpakTHyeckas padora Nel

Tema: «3ydeHue CTpOCHUS PACTUTEIBHON U )KUBOTHOM KIIETOK»

ean padoThbI:

03HAKOMHUTHCS ¢ OCOOCHHOCTSIMU CTPOCHUS KIETOK PACTEHUHN U )KUBOTHBIX;
NoKa3aTh MPUHIUNHAIbHBIE €IMHCTBA UX CTPOCHUS;

BBISIBUTH PA3JINYIUSA,

BCIIOMHUTD CTPOEHUE U (PYHKIIUU OPTaHOMIOB KIETKHU.

3aganue Nel. Paccmorpute 00a prCyHKa pacTUTENbHOW M JKMBOTHOM KIETOK. 3arlOJHUTE

Ta0JIHILy.
KieTouHnble CTPYKTYpbI JaHHOH KJIETKH
Kiaerka
Haszeanue opeanouoa Dyukyusa opeanouoa
1.
2.
3.
4,
5.
Kueomnasn 5
1.
8.
9.
10.
1.
2.
3.
4,
5.
Pacmumenvuan 5
7.
8.
9.
10.

3aganue Ne2. Ha ocHoBe cocTaBieHHON TaOIUIIBI cenaiTe BeIBOA. OTpa3uTe B HEM CXOJI-
CTBa M Pa3NInuus PAaCTUTEIBHON U )KHBOTHOM KIIETOK.

3aganue Ne3. ChopMynupyiiTe OCHOBHBIC MOJIOKEHHUSI KIETOYHOU TEOPHH.
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2.IlpakTnyeckasi padora Ne2

Tema: «BbIsIBIEHHE U ONMCAHKE MPU3HAKOB CXOJICTBA 3aPOJBIIIEN YEIIOBEKA U JPYTUX IO-
3BOHOYHBIX KaK JI0Ka3aTEIbCTBO UX 3BOJIOLHOHHOIO POJACTBA»

He.]'ll): BBIABUTDL TPU3HAKU CXOACTBA 3apoz[1)1mefl YCJIOBCKA U APYI'UX ITO3BOHOYHBLIX, TOBOPA-
e 00 ux OBOJIFONUMOHHOM POACTBEC, HAYYUTHCSA aHAJIM3UPOBATH U CPABHUBATh.

Oo0opynoBaHue:
Meroauueckast pa3pabOTKa HPAKTUYECKOTO 3aHATHS JUIA OOyYaroIMXCsl, IUIAHIIET 3apo-
JIBIIIH TTO3BOHOYHBIX, yueOHbIN Buaeopuiasm OHTOreHes.

3apanue Nel: [IpounTaiiTe TEKCT.

@DaxT eMHCTBA MPOUCXOKIECHUS )KUBBIX OPTaHU3MOB ObLI YCTAHOBJIEH Ha OCHOBE SMOPHOJIO-
TMYECKUX MCCIIEOBAaHUMN, B OCHOBE KOTOPBIX JIEKAT JaHHbIE HAYKH 3MOPHUOJIOTHH.

IMOpHOJIOrHsA— HayKa, U3ydaroliasi 3apoJbIIlIeBOE Pa3BUTHE OPTaHU3MOB.

Bce MHOrOKIIETOYHBIE KUBOTHBIE PA3BUBAIOTCS U3 OJHOM OILIOIOTBOPEHHOM SMLIEKIETKH. B
rpoliiecce SMOPUOHATBHOTO Pa3BUTHSI OHU TPOXOJIAT CTAAUU JpobiieHns, 00pa30BaHUE ABYX- U TPEX-
CJIOMHOTO 3apopliel, GOPMUPOBAHUS OPTraHOB M3 3apOABIIIEBBIX JIUCTKOB. CXOJACTBO 3apOblIie-
BOTO Pa3BUTHS KUBOTHBIX CBUJICTEIBCTBYET O €AMHCTBE UX MTPOUCXOKICHUSI.

C 0c000i1 0TUETIIMBOCTHIO CXOACTBO YMOPHUOHAIBHBIX CTa/IMH BHICTYAET B IIpe/ieax OT/IeNb-
HBIX THIIOB U KJIaccoB. Tak, Ha paHHUX CTaIUSX PA3BUTHS Y 3apOJIbINICH MO3BOHOYHBIX (PBIOBI, SIIIe-
PHIIBI, KPOJIMKA, YENIOBEKA) HAONI0JAeTCs TOPAa3sUTEIbHOE CXOJCTBO: (opMa Tena (BCe OHU MMEIOT
TOJIOBHOM, TYJOBHUIIHBIM U XBOCTOBOI OT/IENbI), 3a4aTKU KOHEYHOCTEH, M0 OOKaM Teja —3a4aTKu
#abp, OAUH KPYr KPOBOOOPAICHHS U Jp.

3apopIli He TOJIBKO 36MHOBOJHBIX, HO M BCEX 0€3 MCKITIOYCHHUSI TT03BOHOYHBIX JKHBOTHBIX
TaloKe UMEIOT Ha PAHHUX CTaIUAX PAa3BUTHS jKaOepHBIE e, IBYXKAaMEPHOE CepJIle U Jpyrue mpu-
3HaKW, XapakTepHble s pbl0. Hampumep, mTu4mii 3apoAbill B NEepBbIe JHU HACHKUBAHUS TAKKe
MPEJCTABIISIET COOOU XBOCTaTOE PHIOO0OPA3HOE CYIIECTBO C KaOepHBIMHU IneiisiMu. Ha 3Toii craguu
Oynmynmii mTeHel] OOHapY)KHBAET CXOJCTBO M C HU3IIMMHU PhIOAMHU, U C TUYUHKAMH aM(PUOUi, U C
PaHHUMH CTAUSIMU PA3BUTHUS APYIUX MO3BOHOYHBIX )KUBOTHHIX (B T.4. M 4eJoBeka). Ha mocnenyro-
X CTAAWSIX Pa3BUTHS 3aPOJIBIII ITHUIIBI CTAHOBUTCS TTOX0KUM Ha MPECMBIKAFOIIAXCS.

[To mepe pa3BuTHA 3apObILIEi YepThl pa3Iuyuusl BBICTYNAIOT Bee Oosiee ssBcTBeHHO. [Ipruem
BHauajle IpOSABIIAIOTCS MPU3HAKU KIacca, K KOTOPOMY OTHOCSTCS 3apOJbIIIM, 3aT€M MPU3HAKU OT-
psina u Ha eie Oosiee MO3AHUX CTAAUSIX - MPU3HAKU PoJa U BUAA. DTa 3aKOHOMEPHOCTh B Pa3BUTUH
3apoAblllell YKa3bIBaeT Ha UX POJACTBO, IPOUCXOXKIEHUE OT OJTHOTO CTBOJIA, KOTOPBIN B X0/1€ 3BOJIO-
LU PACIIAJICS HA MHOXKECTBO BETBEH.

OcHOBBIBasICh Ha TPUBEJICHHBIX BBIILE, a TAKKE MHOXKECTBE APYruX (HakToB, HEMEIKHE yde-
Hble @. Mrosuiep u 3. I'ekkenp BO BTopoi nosioBUHE XIX B. yCTAHOBUJIM 3aKOH COOTHOLICHHUSI OH-
TOreHe3a, KOTOPbIN MOJIydHJI Ha3BaHUE OMOreHeTHYeCKOro 3akoHa. COrIacHO 3TOMY 3aKOHY Kax-
nasi 0co0b B MHIUBHUAYaJIbHOM Pa3BUTHU (OHTOTEHE3E)IOBTOPSIET HCTOPUIO DPA3BUTHUS CBOETO
Bua(¢uorenes), uim, KOpode, OHTOTEHE3 €CTh KpaTKOe IMOBTOpeHHUE (uioreHesa.

OnHako 3a KOPOTKUH MEPHOJ] MHINBHIYAIbHOTO Pa3BUTHS 0COOb HE MOXET TTOBTOPUTH BCE
3Tarbl BOJIIOLNH, KOTOPAast COBEpILATach THICSYM UJIM MUJITHOHBI JIeT. [Io3ToMy mOBTOpeHuEe CTa it
HMCTOPUYECKOTO Pa3BUTHS BUJIA B 3aPOJIBIINIEBOM Pa3BUTUU MPOUCXOTUT B cxkaTol (opme, ¢ BhImae-
HUeM psza 3TanoB. Kpome Toro, sMOpruoOHbBI UMEIOT CXOJCTBO HE CO B3pOCIBIMU (POpMaMH IPEAKOB,
a ¢ UX 3apojblmaMu. Tak, B OHTOTeHe3e MIICKOIIUTAIONMX U pbIO MMeeTCsl ATal, Ha KOTOPOM 'y 3apo-
JpIel 00pasyroTcs skabepHble Ayru. Y 3apoJiblia PhIObI HA OCHOBAHUH ITHX Iy 00pa3yeTcst oprax
JIbIXaHUsI — yKaOepHBIi annapar. B oHTOreHe3e MIIEKOMUTAIOUMX TOBTOPSETCS HE CTpOEHUE Kadep-
HOTO armapara B3pOCibIX PbI0, a CTpOEHHE 3aKIa/I0K >KaOepHOro ammapara 3apofbllia, Ha OCHOBE
KOTOPBIX Y MJICKOTIMTAIONMX PAa3BUBAIOTCS COBEPIIICHHO MHBIE OPTaHbl (XpSAIM TOPTaHU M TPaxeu).
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Kumeunas IHTOACpMA

B pa3paboTke Teopuu OHTOreHe3a BBIJAIOIYIOCS POJIb ChIrpaiu uccienoBanus akaaemuka AH. Ce-
BeproBa. OH JJ0Ka3all, YTO U3MEHEHHE HCTOPUUECKOTO Pa3BUTHsI 00YCIOBJIEHBI M3MEHEHUSAMH X012
3apoAbIIIeBOr0 pa3BUTHA. HaciencTBeHHbIE M3MEHEHMS 3aTparuBalOT BCE CTAIUM KU3HEHHOIO
LUKJIA, B TOM YMCJIE U 3apOABILIEBBIN Iepro. MyTalny, BOZHUKAIOLME B XO/I€ Pa3BUTHUS 3apO/bIIIA,
KakK IpaBUJIO, HAPYIIAIOT B3aWMOJAEHCTBHUE B OPraHU3Me U BeAYT K ero rudenu. O1Hako MeNKue My-
TallM¥ MOTYT OKa3aThCs MOJIE3HBIMU M TOTIAa COXPAHSTCS €CTECTBEHHBIM 0TOOpoM. OHU IepeaaayTcs
IIOTOMCTBY, BKJIIOUAaTCsl B UCTOPUUYECKOE Pa3BUTHUE, BIUASL HA €TO XOJ.

Iloc/ie NpoYTEeHUS TEKCTA B TeTPA/M 1aiiTe NMCbMEHHbI 0TBET HA BONPOCHI

1. Kak Ha3pIBaeTcs Hayka O 3apOJbIIIIEBOM Pa3BUTHH OPraHU3MOB?

2. Kakue Tpu ctaauu IpoxXoAsT B IIpoLiecce SMOPHOHAIIBHOTO Pa3BUTHSI BCE MHOTOKIETOUHBIE
KUBOTHBIE?

3. IlepeunicnuTe NpU3HAKU CXOACTBA 3apOAbIIIEH Y TO3BOHOYHBIX.

4. Kakue yuensie chopMynupoBaiu OMOTeHETUYECKUI 3aKOH?

5. laiiTe onpeneneHne TEePMUHAM OHTOTCHE3 U (PUIIOTCHES.

6. IlpuBeaure GopMyITUPOBKY OMOT€HETHUYECKOTO 3aKOHA.

7. UccnenoBanus KAKOTO M3 OTEUECTBEHHBIX BBIAAIOIMXCSA YIEHBIX CHITPAIA OYEHb BaKHYIO
poJIb B pa3paboOTKe TEOPUU OHTOTeHe3a?

3apanue Ne2: PaccMoTpuTe cxeMy 00pa3oBaHMs KOMILJIEKCA OCEBBIX OPTaHOB Y JIAHIIETHHUKA.
3apucyiite cTaauio GOpMUPOBAHHS OCEBBIX OPTaHOB (XOP/bl, KUIIEYHON TPYOKH, HEPBHOU TPYOKH ),
0003HaYbTE HX.

3amanme Ne3: 3apucyiiTe 3apoJbll Ha BCEX CTAAMAX PA3BUTHUSL.




3ananue Ne4: BbIBOJ - 0 UeM CBUJICTEIBCTBYIOT CXOJICTBA 3apOJIbIIIEH U UX pa3Inyus?

3. IlpakTuuyeckasi padora Ne3
Tema: «Pemenne reHeTHYECKUX 33/1a4 Ha MOHOTHOPUIHOE U TUTUOPUIHOE CKPEILMBAHHE»
ean padoThi:

® pazo0Oparb, KaK HACJIEIYIOTCS MPU3HAKH;

¢ KAaKOBBbI YCJIOBUA UX IIPOSABJICHUS,

® YTO HEOOXOAMMO 3HATh W KaKUX IMPABUJ MPHACPKUBATHCS, MPU TOTYYCHHH HOBBIX
COPTOB KYJIbTYPHBIX PACTCHHI U TIOPOJ] IOMAITHUX YKUBOTHBIX.

Mono2ubpuonoe ckpewiueanue

3apanmne Nel. KosnekTuBHO penmTe 3aauu.
3aoaua Nel na I-viii 3axon Menoens (npasuno eOuHoobpasus 2ubpuodos nepaoco NOKOAeHUsl).
S3anuwume opmyaupoexy 1-2o 3akona Menoens.

YciaoBue 3axaun: Y KpyIHOIO pOraToro CKOTa reH, 0Oyc/aBJIMBAIOIMI YEPHYIO OKPACKY
LIEPCTH JOMUHUPYET HaJ I€HOM, OIPENEIISIIOIIMM KPAaCHO-KOpPHUYHE-
BYIO OKpacKy mepctu. Kakoe 1o nBeTy moToMcTBO MOKHO OXHAATH
OT CKpEIIMBAHMUS TOMO3UTOTHBIX YEPHOI0 ObIKA M KpAaCHO-KOpHUYHE-
BOU KOPOBBI.

3adaua Ne2 na 2-oui 3akon Mernoens (3akoH pacujenienus,).
3anuwiume hopmynupoexy 2-20 3akona Menoens.

Ycaosue 3agaun:  Ha 3Bepodepme mosydeH npuniof 225 Hopok. M3 Hux 167 KUBOTHBIX
UMEIOT KOPUYHEBBIM MeX U 58 JKMBOTHBIX TOJyOOBATO-CEPBIA MEX.
Omnpenenure reHOTUIT U (EHOTUI POJUTEIBCKUX OCOOEH, eciu u3-
BECTHO, UTO I'€H, OTBEYAIOIIMI 32 KOPUUHEBYIO OKPACKy LIEPCTU JI0-
MUHHUPYET HaJ T'€HOM, KOTOpBIH OTBEYaeT 3a I0JIyOOBaTO-CEpPYIO
OKpacKy LIEpCTH.

3apanmne Ne2. CaMOCTOSTENBHO PEIIMTE 33/1a4H, TOJPOOHO ONKCaB X0 pelieHus u chopmy-
JMPOBAB OTBET.

3adaua Ne3. Y TOMaTOB HOPMAaJIbHBIN POCT pacTEHUS JOMUHUPYET Ha/l KAPIUKOBBIM POCTOM
pactenus. Kakoro pocra OyayT pacTeHus IepBOIo MOKOJIEHHUS OT CKPEIMBAHHUS TOMO3UTOTHBIX BbI-
COKMX pacTeHUH U KapiIuKoBbIX pacteHui? Kakum Oyner F2?

3adaua Ne4. Y KpylHOTO poraTtoro CKora reH, oOyclIaBIMBAIOIMI YEPHYIO OKPAcKy IIEpCTH
JOMUHUPYET HAJl TEHOM, ONPEACIISIONMM KPAaCHO-KOPUYHEBYIO OKpacKy mepcTH. Kakoe mo mBety
IIOTOMCTBO MOXKHO 0XKMJIaTh OT CKPELIMBAHUS FeTEPO3UTOTHOIO YEpHOro ObIKa U KPAaCHO-KOPUYHE-
BOU KOPOBBI.
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3adaua Ne5. Y MOPCKMX CBUHOK BUXpAacTas LIEPCTh ONPEIENsIeTCs TOMUHAHTHBIM FEHOM, a
rmajaKas — perneccuBHBIM. CKpelmBaHue IBYX MOPCKUX CBUHOK MEXTy co0oi nano 39 ocobeii ¢ BUX-
pactoii mepcThio 1 11 rmagkomepcTHbIX. CKOIBKO 0COO0EH OKaKETCsl TOMO3UTOTHBIMH 110 TOMHUHAHT-
HOMY MPHU3HAKY.

3adaua Ne6. AnhOWHU3M HaClIeyeTCsl y UeloBeka KaKk pelieCCHBHBIN MpU3HaK. B cembe, re
OJIMH U3 POJIUTENEH allbOMHOC, a IPYroi ¢ HOPMAJIbHON MUTMEHTAIlM e, IO TEHOTHITY TETEPO3UTOTEH,
€CTh JIBOE€ JIETEH: OJIMH ATbOMHOC, IPYTOi ¢ OKpallleHHBIMU BoJiocaMu. KakoBa BEpOSTHOCTh pOXKie-
HUS CJIEIyIoIero pedeHka aponHoca?

Juzubopuonoe ckpewueanue

3ananue Nel. KouieKTUBHO pelmTe 3aauH.
3adaua Nel na 3-ii 3axon Menoens (3akon HE3a8UCUMO20 paAcujenieHus NPUSHAKOS).
3anuwiume opmynupoexy 3-20 3akona Menoens.

YcjoBue 3a1a4n:y KpyIHOTO pOTaToro CKOTa ITeH, 0OyCIaBIMBAIONMN YEPHYIO OKPACKY
HIEPCTH JOMUHHUPYET HaJ T€HOM, ONpPENEISIIOIIMM KpacHO-KOpUUHe-
BYIO OKpacKy IIEPCTH, a TeH pOraTocTH — Haji reHoM Oe3poroctu. Ka-
KAMH OKaXYTCSl TeJNATa, €CIIM CKPECTUTh TOMO3UTOTHBIX POTraToro
YepHOTo ObIKAa M KPACHO-KOPUYHEBYIO OE3pOryl0 KOpOBY?

3aoaua Ne2.

YcioBue 3a1aun:y Kpy[HOTO POTaToro CKoTa TeH, OO0yCIIaBIMBAIOIIMN YEPHYIO OKPACKY
MIEPCTH JTOMUHUPYET HAJI TCHOM, ONPEICISIFOIIMM KPAaCHO-KOpHYIHE-
BYIO OKpacKy IIEPCTH, & TeH POraTOCTH — HaJl reHoM Oe3porocth. Ka-
KAMH OKaXYTCS TEJATA, €CIH CKPECTUTh TeTEPO3UTOTHBIX MO0 000UM
MpU3HaKaM ObIKa ¥ KOPOBY?

3ananue Ne2. CaMOCTOSITENBHO PEIIMTE 3a7a4yH, MOAPOOHO OMUCAB X0/ peIeHUs U chopMy-
JMPOBAB OTBET.

3aoaua Ne3. Kaxumu npuszHakamu OyayT oOnanath ruOpUIHBIE TOMATHI, TOJIYYEHHBIE B pe-
3yJbTaTe OMBLICHHUS KPACHOILJIOAHBIX PACTEHUI HOPMAIbHOIO POCTA MBLIBIIOH KEJITOMIIO AHBIX Kap-
JIMKOBBIX TOMAaTOB? M3BECTHO, YTO KPACHBIM LIBET IIJI0JOB — JOMUHAHTHBIN IPU3HAK, )KEITHIN LIBET —
PELIECCUBHBIN, HOPMAJIbHBIM POCT — JOMUHAHTHBIN, KAPJIMKOBOCTh — PELIECCUBHBIN. Bce ncxoanbie
pacTeHHsi TOMO3UTOTHBIE, TeHbI 000X MPU3HAKOB HAXOATCS B Pa3HBIX XpOMOCOMaX.

3aoaua Ne4.Y yenoBeka KapHil IIBET IJ1a3 TIOMUHHUPYET HaJ TOJyObIM, a CIOCOOHOCTB JTydIIIe
BJIAJICTh NIPABOM PYKOH JOMHHHUPYET HaJl JIEBOPYKOCTBIO, TIPUYEM TCHBI 000MX MTPHU3HAKOB HAXOISATC I
B pa3IMuHBIX XpoMocomax. Kapermnasplil mpaBia sxeHuIcs Ha roiayodornasoi nesiue. Kakux nerei, B
OTHOIICHUY yKa3aHHBIX MPU3HAKOB, CIIEIYET OKUIATh B TAKOW CEMbe (PAaCCMOTPHTE CITydail: Korja
IOHOIIA TETEPO3UTOTEH 110 000OUM MPHU3HAKAM)?
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3aoaua Ne5.Y cobak 4epHBIU IIBET IIEPCTU JOMUHUPYET HaJl KOQSHHBIM. A KOPOTKasi MEePCTh
Haj nauHHON. O0e maphl TeHOB HAXOASTCSA B Pa3HBIX XpoMocoMmax. Kakoil mpoIeHT YepHbIX KOPOT-
KOIICPCTHBIX HMICHKOB MOXHO OXHAATh OT CKPCHMBAHHUA IBYX ocobeii ICTCPO3UTOTHBIX I10 obonM
npu3HaKam?

4. UupopmanuoHHoe odecnievyeHUue 00yde HUs

IlepeyeHb pekOMeHYeMbIX yueOHbIX U31aHuil, UHTe pHEeT-pecypcoB, 10NMOJTHUTEILHOI
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